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ɺɺɽɼɽʅʀɽ 

ɿʥʘʯʝʥʠʝ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʦʛʨʦʤʥʦ. ʅʝʪ ʪʘʢʦʡ ʦʪʨʘʩʣʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʚ ʢʦʪʦʨʦʡ ʥʝ ʧʨʠʤʝʥʷʣʘʩʴ ʙʳ 

ʦʙʨʘʙʦʪʢʘ ʤʘʪʝʨʠʘʣʦʚ ʪʝʧʣʦʪʦʡ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʤʝʨʥʦ 15 % ʦʪ ʚʩʝʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ ʚ ʘʛʨʦ-

ʧʨʦʤʳʰʣʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʨʦʮʝʩʩʳ ʪʝʧʣʦʚʦʡ 

ʦʙʨʘʙʦʪʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʇʦʵʪʦʤʫ ʧʨʦʙʣʝʤʘ ʩʥʠʞʝʥʠʷ 

ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʘʢʪʫʘʣʴʥʘ ʚʦ ʚʩʝʤ ʤʠʨʝ. 

ʅʝʩʦʦʪʚʝʪʩʪʚʠʝ ʠʤʝʶʱʝʡʩʷ ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʫʩʣʦʚʠʷʤ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʜʝʡʩʪʚʠʝ ʨʳʥʦʯʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ) ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʨʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʪʝʭʥʠʯʝʩʢʦʤ 

ʦʙʝʩʧʝʯʝʥʠʠ ʧʨʦʮʝʩʩʦʚ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʊʝʧʣʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʢʦʤʧʣʝʢʩʦʤ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʪʝʢʘʶʱʠʭ ʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ, 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʪʝʧʣʦʚʦʡ ʦʙ-

ʨʘʙʦʪʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ - ʧʦʚʳʰʝʥʠʝ ʠʭ ʩʪʦʡʢʦʩʪʠ ʧʨʠ ʭʨʘ-

ʥʝʥʠʠ ʠʣʠ ʚʨʝʤʝʥʥʦʡ ʢʦʥʩʝʨʚʘʮʠʠ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʥʝʦʙʭʦʜʠʤʳʭ ʠ ʵʥʝʨʛʦʝʤʢʠʭ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʠʜʦʤ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʷʚ-

ʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʩʫʰʢʠ. 

ʉʫʰʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢ-

ʮʠʠ, ʘ ʪʘʢʞʝ ʵʬʬʝʢʪʠʚʥʫʶ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʩʳʨʴʷ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʫʰʢʠ ʤʥʦʛʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʨʦʜʫʢʪʳ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʣʫʯʰʘʶʪ ʢʘʯʝʩʪʚʦ. 

ʅʘʨʷʜʫ ʩ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠ-

ʢʠ ʙʦʣʝʝ ʜʝʩʷʪʠ ʠʥʦʩʪʨʘʥʥʳʭ ʬʠʨʤ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʪʝʧ-

ʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ. ʆʜ-

ʥʘʢʦ ʠʤʧʦʨʪʥʘʷ ʪʝʭʥʠʢʘ ʘʜʘʧʪʠʨʦʚʘʥʘ ʧʦʜ ʝʚʨʦʧʝʡʩʢʠʝ ʫʩʣʦʚʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʭʨʘʥʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ 

ʦʪ ʫʩʣʦʚʠʡ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʦʵʪʦʤʫ ʯʪʦʙʳ ʜʦʚʝʩʪʠ ʩʳʨʴʸ ʨʦʩʩʠʡ-

ʩʢʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʜʦ ʙʘʟʠʩʥʳʭ ʢʦʥʜʠʮʠʡ, ʠʩʧʦʣʴʟʫʷ ʠʤʧʦʨʪʥʫʶ ʪʝʭʥʠʢʫ, 

ʪʨʝʙʫʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʚʳʧʦʣʥʷʪʴ ʦʜʥʫ ʠ ʪʫ ʞʝ ʦʧʝʨʘʮʠʶ, ʥʘʨʫʰʘʷ ʧʨʠ ʵʪʦʤ 

ʧʦʪʦʯʥʦʩʪʴ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ, ʘ, ʚʩʣʝʜʩʪʚʠʝ, ʠ ʧʦʚʳʰʘʷ ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ ʥʘ ʵʪʦʪ 

ʧʨʦʮʝʩʩ [16, 17, 23]. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʢʘʢ ʠ ʧʨʝʞʜʝ, ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ 

ʦʩʪʘʸʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʘ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʦʩʦʙʦʝ ʟʥʘ-

ʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʭʨʘʥʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠ ʧʝ-

ʨʝʨʘʙʦʪʢʠ ʟʝʨʥʘ. ʇʨʦʛʨʝʩʩʠʚʥʳʝ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʦʪʥʦʰʝ-

ʥʠʷʭ ʩʧʦʩʦʙʳ ʦʙʨʘʙʦʪʢʠ, ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʟʝʨʥʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʥʠʞʝ-

ʥʠʝ ʧʦʪʝʨʴ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʦʭʨʘʥʥʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʶ ʝʛʦ ʢʘʯʝʩʪʚʘ, ʧʦʟʚʦʣʷʶʪ 

ʵʬʬʝʢʪʠʚʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʦʪ ʚʘʞʥʝʡʰʠʡ ʧʨʦʜʫʢʪ ʧʠʪʘʥʠʷ. 
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ʇʨʦʜʫʢʪʳ ʠʟ ʟʝʨʥʘ ʩʦʜʝʨʞʘʪ ʧʦʯʪʠ ʚʩʸ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʯʝʣʦʚʝʢʫ ʜʣʷ ʧʠ-

ʪʘʥʠʷ. ʆʥʠ ʙʦʛʘʪʳ ʫʛʣʝʚʦʜʘʤʠ (82é83 %), ʙʝʣʢʘʤʠ (14é15 %), ʚ ʥʠʭ ʝʩʪʴ ʞʠ-

ʨʳ (2,0é2,5 %), ʩʦʣʠ ʬʦʩʬʦʨʘ, ʢʘʣʠʷ, ʤʘʛʥʠʷ, ʢʘʣʴʮʠʷ ʠ ʜʨʫʛʠʝ ʥʝʦʙʭʦʜʠʤʳʝ 

ʜʣʷ ʞʠʟʥʠ ʣʶʜʝʡ ʵʣʝʤʝʥʪʳ. ɺ ʚʳʧʝʯʝʥʥʦʤ ʭʣʝʙʝ ʩʦʜʝʨʞʘʪʩʷ ʚʠʪʘʤʠʥ ɺ1, ʨʠ-

ʙʦʬʣʘʚʠʥ (ʚʠʪʘʤʠʥ ɺ2), ʥʠʢʦʪʠʥʦʚʘʷ ʢʠʩʣʦʪʘ (ʈʈ), ʪʦʢʦʬʝʨʦʣ (ɽ) ʠ ʜʨ. ʇʦʯʪʠ 

ʪʨʝʪʴ ʜʥʝʚʥʦʡ ʥʦʨʤʳ ʚ ʧʠʱʝ ʯʝʣʦʚʝʢ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʭʣʝʙʥʳʤʠ ʠ ʢʨʫʧʷʥʳʤʠ 

ʠʟʜʝʣʠʷʤʠ. ʇʨʠ ʵʪʦʤ ʯʝʨʝʟ ʭʣʝʙʥʳʝ ʠʟʜʝʣʠʷ ʯʝʣʦʚʝʢ ʧʦʣʫʯʘʝʪ ʦʪ 30 ʜʦ 50 % 

ʚʩʝʡ ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʵʥʝʨʛʠʠ, ʜʦ 40 % ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʙʝʣ-

ʢʝ, ʜʦ 60 % ʚʠʪʘʤʠʥʦʚ ʛʨʫʧʧʳ ɺ ʠ ʜʦ 80 % ʚʠʪʘʤʠʥʘ ɽ. ʏʝʣʦʚʝʢ, ʠʩʧʦʣʴʟʫʷ 

ʭʣʝʙ, ʧʨʘʢʪʠʯʝʩʢʠ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʩʚʦʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʧʨʠ ʤʠ-

ʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ ʥʘ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʨʘʩʪʠʪʝʣʴʥʳʝ ʙʝʣʢʠ 

ʥʘʤʥʦʛʦ ʜʝʰʝʚʣʝ ʞʠʚʦʪʥʳʭ. ɹʝʣʦʢ ʧʰʝʥʠʯʥʦʛʦ ʭʣʝʙʘ ʚ 4é9 ʨʘʟ ʜʝʰʝʚʣʝ ʙʝʣʢʘ 

ʤʷʩʘ, ʚ 1,4é3,8 ʨʘʟʘ - ʙʝʣʢʘ ʨʳʙʳ ʠ ʚ 2,7 ʨʘʟʘ - ʙʝʣʢʘ ʤʦʣʦʢʘ [235]. ɿʝʨʥʦ ʷʚʣʷ-

ʝʪʩʷ ʪʘʢʞʝ ʩʳʨʴʸʤ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʪʘʢʠʭ ʮʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʢʘʢ ʢʨʘʭʤʘʣ, ʧʠʱʝ-

ʚʳʝ ʢʦʥʮʝʥʪʨʘʪʳ ʠ ʜʨ. ʆʥʦ - ʦʩʥʦʚʥʦʡ ʢʦʤʧʦʥʝʥʪ ʢʦʤʙʠʢʦʨʤʦʚ. 

ʉʦʭʨʘʥʥʦʩʪʴ ʟʝʨʥʘ, ʝʛʦ ʦʙʨʘʙʦʪʢʘ ʠ ʧʝʨʝʨʘʙʦʪʢʘ ʚ ʤʘʩʰʪʘʙʘʭ ʥʘʰʝʡ 

ʩʪʨʘʥʳ - ʩʣʦʞʥʦʝ ʠ ʜʦʨʦʛʦʩʪʦʷʱʝʝ ʜʝʣʦ, ʪʨʝʙʫʶʱʝʝ ʩʦʚʨʝʤʝʥʥʦʡ ʤʘʪʝʨʠʘʣʴʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʧʳʪ ʧʝʨʝʜʦʚʳʭ ʭʦʟʷʡʩʪʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʟʝʨʥʘ ʚʳʛʦʜʥʦ - ʫʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʥʝ 

ʤʝʥʝʝ 40 %. ɺ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʤʦʞʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʦʩʪ ʩʧʨʦʩʘ ʥʘ ʥʦʚʫʶ 

ʪʝʭʥʠʢʫ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠ ʭʨʘʥʝʥʠʷ ʟʝʨʥʘ. ʋʚʝʣʠʯʝʥʠʝ ʚʘʣʦʚʳʭ ʩʙʦʨʦʚ ʟʝʨʥʘ ʠ 

ʫʤʝʥʴʰʝʥʠʝ ʫʜʝʣʴʥʳʭ ʟʘʪʨʘʪ ʥʘ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʧʫʪʸʤ ʨʘʟʨʘ-

ʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʤʠʨʦʚʦʛʦ 

ʫʨʦʚʥʷ, ʩʦʟʜʘʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʧʦʣʦʞʝʥʠʡ ʠʭ ʨʘʟʚʠʪʠʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʦʛʣʘʩʥʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦ-

ʟʷʡʩʪʚʘ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʳʥʢʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʩʳʨʴʷ ʠ 

ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʥʘ 2013 ï 2020 ʛʦʜʳ [67], ʦʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʤʘʣʳʭ ʬʦʨʤ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ - ʢʨʝʩʪʴʷʥʩʢʠʭ (ʬʝʨʤʝʨʩʢʠʭ) ʭʦ-

ʟʷʡʩʪʚ. ɼʣʷ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʞʜʝ 

ʚʩʝʛʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʫʶ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʫʶ ʤʘʪʝʨʠʘʣʴʥʦ-

ʪʝʭʥʠʯʝʩʢʫʶ ʙʘʟʫ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦʜʦʙʥʳʭ ʬʦʨʤ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ. ʉ ʫʯʸʪʦʤ ʨʝ-

ʘʣʴʥʳʭ ʦʙʲʸʤʦʚ ʧʨʦʠʟʚʦʜʠʤʦʡ ʠʤʠ ʧʨʦʜʫʢʮʠʠ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʫʰʠʣʴʥʳʝ 

ʢʦʤʧʣʝʢʩʳ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʩʚʳʰʝ 100 ʪʦʥʥ ʚ ʯʘʩ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʙʫʜʫʪ 

ʧʨʦʩʪʦ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʵʬʬʝʢʪʠʚʥʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʟʜʘʥʠʝ ʠ ʘʜʘʧʪʘʮʠʷ ʩʨʝʜʩʪʚ ʤʝʭʘʥʠʟʘʮʠʠ ʪʝʧʣʦʚʦʡ ʦʙ-

ʨʘʙʦʪʢʠ ʟʝʨʥʘ ʢ ʫʩʣʦʚʠʷʤ ʨʦʩʩʠʡʩʢʦʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚ-

ʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ ʚʘʞʥʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ. ʇʨʠ ʵʪʦʤ ʚʳʙʦʨ ʠ 

ʦʙʦʩʥʦʚʘʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ ʪʝʧʣʦʚʦʡ ʦʙ-

ʨʘʙʦʪʢʠ ʟʝʨʥʘ ʠ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʩʨʝʜʩʪʚ ʤʝʭʘʥʠʟʘʮʠʠ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʜʦʣʞʥʳ 

ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʥʘ ʦʩʥʦʚʝ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʘʥʘʣʠʟʘ ʬʠʟʠʯʝʩʢʦʡ ʠ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʡ ʤʦʜʝʣʝʡ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʫʯʝʪʦʤ ʦʩʥʦʚʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʠ ʫʩʣʦʚʠʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ. 
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1 ʊɽʇʃʆɺɸʗ ʆɹʈɸɹʆʊʂɸ ɿɽʈʅɸ. 

ʉʆɺʈɽʄɽʅʅʆɽ ʉʆʉʊʆʗʅʀɽ ʇʈʆɹʃɽʄʓ 

1.1 ʊʝʭʥʦʣʦʛʠʠ ʠ ʩʨʝʜʩʪʚʘ ʤʝʭʘʥʠʟʘʮʠʠ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ 

ɿʥʘʯʝʥʠʝ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʦʛʨʦʤʥʦ. ʅʘ ʵʪʦʪ ʧʨʦʮʝʩʩ ʟʘʪʨʘʯʠʚʘʶʪ ʦʢʦʣʦ 15 % ʜʦʙʳʚʘʝʤʦʛʦ ʚ ʩʪʨʘʥʝ ʪʦʧ-

ʣʠʚʘ, ʘ ʥʘ ʩʫʰʢʫ ʟʝʨʥʘ ʥʘ ʭʣʝʙʦʧʝʢʘʨʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ - ʦʢʦʣʦ 700 ʪʳʩ. ʪʦʥʥ 

ʞʠʜʢʦʛʦ ʪʦʧʣʠʚʘ ʚ ʛʦʜ [33, 73, 84, 253]. 

ʇʨʠ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʝ ʠʟʤʝʥʷʶʪʩʷ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ, ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʝ ʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʨʦʜʫʢʪʘ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʝʛʦ ʢʦʥʝʯ-

ʥʦʝ ʢʘʯʝʩʪʚʦ. 

ʊʝʧʣʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʟʝʨʥʘ ʥʘʭʦʜʠʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʭʨʘʥʝʥʠʷ ʧʨʦʜʫʢʮʠʠ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ. ʊʝʧʣʦʚʫʶ ʦʙʨʘʙʦʪʢʫ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʩʫʰʢʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥ-

ʥʦʛʦ ʠ ʦʙʨʘʙʦʪʢʠ ʩʝʤʝʥʥʦʛʦ ʟʝʨʥʘ, ʧʦʜʛʦʪʦʚʢʠ ʢʦʨʤʦʚ ʢ ʩʢʘʨʤʣʠʚʘʥʠʶ, ʧʦʜʛʦ-

ʪʦʚʢʠ ʩʳʨʴʷ ʢ ʭʨʘʥʝʥʠʶ, ʝʛʦ ʧʝʨʝʨʘʙʦʪʢʝ ʠ ʪ.ʜ. 

ʊʝʧʣʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʟʝʨʥʘ ï ʵʪʦ ʧʨʦʮʝʩʩ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʝʛʦ ʪʝʤʧʝʨʘʪʫ-

ʨʳ, ʢʘʢ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ. ɺʦʟʤʦʞʥʦ ʪʘʢʞʝ ʠ ʩʦʚʤʝʩʪʥʦʝ 

ʚʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʩ ʚʣʘʛʦʡ ʠʣʠ ʜʘʚʣʝʥʠʝʤ (ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʝ, ʙʘʨʦʪʝʨʤʠ-

ʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ). ɺʳʙʦʨ ʩʧʦʩʦʙʘ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʘʚʠʩʠʪ ʦʪ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʦʙʨʘʙʦʪʘʥʥʦʛʦ ʟʝʨʥʘ. 

ʅʘ ʨʠʩʫʥʢʝ 1.1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ ʚ 

ʨʘʟʣʠʯʥʳʭ ʧʨʦʮʝʩʩʘʭ ʝʛʦ ʧʝʨʝʨʘʙʦʪʢʠ ʚ ʢʦʨʤʦʚʳʝ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʝ ʧʨʦ-

ʜʫʢʪʳ. 

ʇʨʦʧʘʨʠʚʘʥʠʝ ï ʦʜʠʥ ʠʟ ʚʘʞʥʳʭ ʵʪʘʧʦʚ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ ʚ 

ʧʨʦʮʝʩʩʝ ʝʛʦ ʧʦʜʛʦʪʦʚʢʠ ʢ ʧʝʨʝʨʘʙʦʪʢʝ ʚ ʢʨʫʧʫ. ɽʛʦ ʧʨʦʚʦʜʷʪ ʧʨʠ ʚʳʩʦʢʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ (ʩʚʳʰʝ 100 ÁC) ʠ ʠʟʙʳʪʦʯʥʦʤ ʜʘʚʣʝʥʠʠ ʜʦ 0,3 ʄʇʘ. ʉʫʱʥʦʩʪʴ ʭʠ-

ʤʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʧʘʨʠʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʯʘʩʪʠʯʥʦʡ 

ʢʣʝʡʩʪʝʨʠʟʘʮʠʠ ʢʨʘʭʤʘʣʘ, ʦʙʨʘʟʦʚʘʥʠʠ ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʝʢʩʪʨʠʥʦʚ, ʦʙ-

ʣʘʜʘʶʱʠʭ ʢʣʝʷʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʠ ʪ.ʜ. 

 
ʈʠʩʫʥʦʢ 1.1 - ɺʠʜʳ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ 
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ɺ ʤʫʢʦʤʦʣʴʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦʧʘʨʠʚʘʥʠʝ ʟʝʨʥʘ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠ ʝʛʦ 

ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ - 

ʥʘʧʨʘʚʣʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʠʩʭʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ 

ʠʭ ʥʘ ʦʧʪʠʤʘʣʴʥʦʤ ʫʨʦʚʥʝ. 

ʉʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʵʥʜʦʩʧʝʨʤʘ ʠ ʦʙʦʣʦʯʝʢ ʧʦʩʪʫʧʘʶʱʝ-

ʛʦ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷ ʟʝʨʥʘ ʦʪʣʠʯʘʶʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʨʘʟʜʝ-

ʣʠʪʴ ʠʭ ʩʣʦʞʥʦ, ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʪʘʢʦʝ ʟʝʨʥʦ ʪʨʫʜʥʦ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʛʠʜʨʦ-

ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʪʨʝʤʷʪʩʷ ʫʩʠʣʠʪʴ ʨʘʟʣʠʯʠʝ ʩʚʦʡʩʪʚ 

ʦʙʦʣʦʯʝʢ ʠ ʵʥʜʦʩʧʝʨʤʘ (ʷʜʨʘ). ʇʨʦʮʝʩʩ ʥʘ ʤʝʣʴʥʠʮʝ ʚʝʜʫʪ ʪʘʢ, ʯʪʦʙʳ ʩʥʠʟʠʪʴ 

ʧʨʦʯʥʦʩʪʴ ʵʥʜʦʩʧʝʨʤʘ ʠ ʧʦʚʳʩʠʪʴ ʧʨʦʯʥʦʩʪʴ ʦʙʦʣʦʯʝʢ, ʘ ʥʘ ʢʨʫʧʦʟʘʚʦʜʝ - 

ʥʘʦʙʦʨʦʪ: ʧʦʚʳʩʠʪʴ ʧʨʦʯʥʦʩʪʴ ʷʜʨʘ ʠ ʫʤʝʥʴʰʠʪʴ ʧʨʦʯʥʦʩʪʴ ʦʙʦʣʦʯʝʢ (ʧʣʸʥʦʢ). 

ʇʨʠ ʵʪʦʤ, ʯʝʤ ʟʘʤʝʪʥʝʝ ʧʨʦʡʜʫʪ ʠʟʤʝʥʝʥʠʷ, ʪʝʤ ʚʳʰʝ ʙʫʜʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʝ-

ʨʝʨʘʙʦʪʢʠ ʟʝʨʥʘ ʚ ʤʫʢʫ ʠ ʢʨʫʧʫ. 

ʉʪʝʧʝʥʴ ʠʟʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʟʝʨʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʥ-

ʢʨʝʪʥʳʤ ʩʧʦʩʦʙʦʤ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʟʝʨʥʘ ʩ ʚʦʜʦʡ. ʅʘʧʨʠʤʝʨ, ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʟʝʨʥʘ ʛʨʝʯʠʭʠ 

ʚʢʣʶʯʘʝʪ ʦʧʝʨʘʮʠʠ ʧʨʦʧʘʨʠʚʘʥʠʷ, ʦʪʣʸʞʢʠ, ʩʫʰʢʠ ʠ ʦʭʣʘʞʜʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʫʧʨʦʯʥʷʝʪʩʷ ʵʥʜʦʩʧʝʨʤ, ʫʣʫʯʰʘʶʪʩʷ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʨʫʧʳ ʠ ʝʸ 

ʫʩʚʦʷʝʤʦʩʪʴ. 

ʅʘ ʨʠʩʫʥʢʝ 1.2 ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʱʠʡ ʚʠʜ ʧʨʦʧʘʨʠʚʘʪʝʣʷ ʢʨʫʧʳ ʇʂ-0,2. 

 
ʈʠʩʫʥʦʢ 1.2 ï ʇʨʦʧʘʨʠʚʘʪʝʣʴ ʢʨʫʧʳ ʇʂ-0,2: 

1 ï ʟʝʨʥʦʚʳʝ ʙʫʥʢʝʨʳ; 2 ï ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʧʘʨʦʛʝʥʝʨʘʪʦʨ; 3 ï ʙʫʥʢʝʨ ʦʭʣʘʜʠʪʝʣʴ 

ʉʪʘʮʠʦʥʘʨʥʳʡ ʧʨʦʧʘʨʠʚʘʪʝʣʴ ʢʨʫʧʳ ʇʂ-0,2 ï ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ, 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ, ʢʨʫʧʷʥʳʭ ʢʫʣʴʪʫʨ ʩ ʮʝ-

ʣʴʶ ʩʦʟʜʘʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʨʫʧʳ, ʫʣʫʯʰʝʥʠʷ 

ʝʸ ʧʠʱʝʚʳʭ ʠ ʚʢʫʩʦʚʳʭ ʜʦʩʪʦʠʥʩʪʚ ʠ ʧʦʚʳʰʝʥʠʷ ʩʪʦʡʢʦʩʪʠ ʧʨʠ ʭʨʘʥʝʥʠʠ. 

ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʧʨʦʧʘʨʠʚʘʪʝʣʷ ʦʩʥʦʚʘʥ ʥʘ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʚʦʟʜʝʡ-

ʩʪʚʠʠ ʜʘʚʣʝʥʠʷ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ ʚʦʜʷʥʦʛʦ ʧʘʨʘ ʥʘ ʟʝʨʥʦ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʢʦʪʦʨʦʛʦ ʦʥʦ ʠʟʤʝʥʷʝʪ ʩʚʦʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ, ʚʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ ʠ ʩʪʘʥʦʚʠʪʩʷ 
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ʧʨʠʛʦʜʥʳʤ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʢʨʫʧ. ɺ ʪʘʙʣʠʮʝ 1.1 ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʪʝʭʥʠ-

ʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʧʘʨʠʚʘʪʝʣʷ. 

ʊʘʙʣʠʮʘ 1.1 ï ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʧʘʨʠʚʘʪʝʣʷ ʢʨʫʧʳ ʇʂ-0,2 
ʇʦʢʘʟʘʪʝʣʠ ɿʥʘʯʝʥʠʝ 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʪ/ʯ 0,2 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʧʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ, ʢɺʪ 90 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʧʘʨʘ ʚ ʩʠʩʪʝʤʝ, ʄʇʘ 0,2 

ɺʨʝʤʷ ʧʨʦʧʘʨʠʚʘʥʠʷ, ʤʠʥ 10Χ15 

ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ, ʤʤ 

- ʜʣʠʥʘ 

- ʰʠʨʠʥʘ 

- ʚʳʩʦʪʘ 

 

3000 

1500 

2900 

ʄʘʩʩʘ, ʢʛ 500 

ɺ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʣʠʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʘʨʸʥʦ-ʩʫʰʸʥʳʭ ʢʨʫʧ ʦʩʥʦʚʥʳʤ 

ʧʨʦʮʝʩʩʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʪʝʧʣʦʚʘʷ ʦʙʨʘʙʦʪʢʘ (ʚʘʨʢʘ, ʩʫʰʢʘ). ɺ ʥʘʩʪʦ-

ʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʘʥʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʞʠʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʨʸʭ ʚʠʜʦʚ 

ʢʨʫʧ, ʥʝ ʪʨʝʙʫʶʱʠʭ ʚʘʨʢʠ, - ʧʝʨʣʦʚʦʡ, ʛʨʝʯʥʝʚʦʡ ʠ ʧʰʝʥʠʯʥʦʡ. ɻʠʜʨʦʪʝʨʤʠʯʝ-

ʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʵʪʠʭ ʢʨʫʧ ʧʨʦʚʦʜʷʪ ʧʦ ʨʝʞʠʤʘʤ, ʫʢʘʟʘʥʥʳʤ ʚ ʪʘʙʣʠʮʝ 1.2. 

ʊʘʙʣʠʮʘ 1.2 ï ʈʝʞʠʤʳ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʢʨʫʧ, 

                       ʥʝ ʪʨʝʙʫʶʱʠʭ ʚʘʨʢʠ [12] 

ʂʨʫʧʘ 
ɼʘʚʣʝʥʠʝ ʧʘʨʘ 

ʚ ʘʧʧʘʨʘʪʝ, ʄʇʘ 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʚʘʨʢʠ, ʤʠʥ 

ɺʣʘʞʥʦʩʪʴ 

ʩʚʘʨʝʥʥʦʡ 

ʢʨʫʧʳ, % 

ɻʨʝʯʥʝʚʘʷ 0,18é0,20 30 32é38 

ʇʝʨʣʦʚʘʷ 0,18é0,20 40 35é38 

ʇʰʝʥʠʯʥʘʷ 0,18é0,20 50 35é38 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʣʠʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʫʢʫʨʫʟʥʳʭ ʭʣʦʧʴʝʚ ʚʢʣʶʯʘʝʪ ʚ ʩʝ-

ʙʷ ʪʝʧʣʦʚʫʶ ʦʙʨʘʙʦʪʢʫ (ʚʘʨʢʫ) ʢʨʫʧʳ, ʩʫʰʢʫ ʚʘʨʸʥʦʡ ʢʨʫʧʳ, ʪʝʤʧʝʨʠʨʦʚʘʥʠʝ, 

ʧʨʦʧʘʨʠʚʘʥʠʝ ʢʨʫʧʳ ʠ ʦʙʞʘʨʢʫ ʭʣʦʧʴʝʚ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʪʝʧʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦ ʦʙʨʘʙʦʪʢʝ ʟʝʨʥʘ ʚ ʢʦʨʤʦʧʨʦʠʟʚʦʜ-

ʩʪʚʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʩ ʧʦʤʦʱʴʶ ʪʝʧʣʦʚʳʭ ʘʛʨʝʛʘʪʦʚ, ʥʘʟʳʚʘʝʤʳʭ ʢʦʨʤʦʟʘʧʘʨʥʠ-

ʢʘʤʠ. ʊʝʧʣʦʚʳʝ ʢʦʨʤʦʧʨʠʛʦʪʦʚʠʪʝʣʴʥʳʝ ʘʧʧʘʨʘʪʳ ʙʳʚʘʶʪ ʦʛʥʝʚʳʝ ʠ ʵʣʝʢʪʨʠ-

ʯʝʩʢʠʝ. 

ʆʛʥʝʚʳʝ ʢʦʨʤʦʟʘʧʘʨʥʠʢʠ ʧʦʜʨʘʟʜʝʣʷʶʪ: ʧʦ ʢʦʥʩʪʨʫʢʮʠʠ - ʥʘ ʢʦʨʤʦʟʘʧʘ-

ʨʦʯʥʳʝ ʘʛʨʝʛʘʪʳ, ʟʘʧʘʨʦʯʥʳʝ ʯʘʥʳ, ʟʘʧʘʨʥʠʢʠ-ʤʷʣʢʠ ʠ ʟʘʧʘʨʥʠʢʠ-ʩʤʝʩʠʪʝʣʠ; 

ʧʦ ʨʦʜʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ - ʥʘ ʩʪʘʮʠʦʥʘʨʥʳʝ ʠ ʧʝʨʝʜʚʠʞʥʳʝ; ʧʦ ʭʘʨʘʢʪʝʨʫ ʜʝʡ-

ʩʪʚʠʷ - ʥʘ ʟʘʧʘʨʥʠʢʠ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ (ʨʠʩʫʥʦʢ 1.3) ʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʜʝʡʩʪʚʠʷ 

(ʨʠʩʫʥʦʢ 1.4); ʧʦ ʝʤʢʦʩʪʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 
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ʈʠʩʫʥʦʢ 1.3 ï ʂʦʨʤʦʟʘʧʘʨʥʠʢʠ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ: 

ʘ) ʟʘʧʘʨʥʠʢ-ʤʷʣʢʘ: 1 ï ʚʝʨʪʠʢʘʣʴʥʳʡ ʮʠʣʠʥʜʨ; 2 ï ʧʘʨʦʧʨʦʚʦʜ; 3 ï ʢʨʳʰʢʘ;        

4 ï ʚʠʥʪʦʚʦʡ ʪʨʘʥʩʧʦʨʪʸʨ; 5 ï ʨʝʰʸʪʢʘ; 6 ï ʧʘʪʨʫʙʦʢ; ʙ) ʟʘʧʘʨʥʠʢ-ʩʤʝʩʠʪʝʣʴ:     

1 ï ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʢʦʪʸʣ; 2 ï ʢʨʳʰʢʘ ʟʘʛʨʫʟʦʯʥʦʛʦ ʣʶʢʘ; 3 ï ʚʘʣ; 4 ï ʣʦʧʘʩʪʠ; 

5 ï ʚʳʛʨʫʟʥʦʝ ʦʢʥʦ; 6 - ʧʘʨʦʧʨʦʚʦʜ 

ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʢʦʨʤʦʟʘʧʘʨʥʠʢʠ ʤʦʛʫʪ ʙʳʪʴ ʜʚʫʭ ʪʠʧʦʚ: ʩ ʥʘʛʨʝʚʘʪʝʣʴ-

ʥʳʤ ʵʣʝʤʝʥʪʦʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚʥʫʪʨʠ ʟʘʧʘʨʥʦʛʦ ʯʘʥʘ, ʠ ʩ ʵʣʝʢʪʨʦʜʥʳʤ ʢʦʪ-

ʣʦʤ-ʧʘʨʦʦʙʨʘʟʦʚʘʪʝʣʝʤ. 

 
ʈʠʩʫʥʦʢ 1.4 ï ʂʦʨʤʦʟʘʧʘʨʥʠʢʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʜʝʡʩʪʚʠʷ: 

ʘ) ʩ ʚʝʨʪʠʢʘʣʴʥʳʤ ʮʠʣʠʥʜʨʦʤ; ʙ) ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʮʠʣʠʥʜʨʦʤ: 1, 7 - ʮʠʣʠʥ-

ʜʨʳ; 2, 8 ï ʟʘʛʨʫʟʦʯʥʳʝ ʚʦʨʦʥʢʠ; 3 ï ʟʘʜʚʠʞʢʘ; 4, 10 ï ʧʘʨʦʧʦʜʚʦʜʷʱʠʝ ʪʨʫʙʳ; 

5 ï ʚʳʛʨʫʟʥʦʡ ʰʥʝʢ; 6, 14 ï ʧʘʪʨʫʙʢʠ ʜʣʷ ʚʳʭʦʜʘ ʢʦʥʜʝʥʩʘʪʘ; 9 ï ʚʝʨʭʥʠʡ ʰʣʶ-

ʟʦʚʦʡ ʟʘʪʚʦʨ; 11 ï ʣʦʧʘʩʪʴ; 12 ï ʚʘʣ; 13 ï ʥʠʞʥʠʡ ʰʣʶʟʦʚʦʡ ʟʘʪʚʦʨ 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʦʟʨʦʩʣʠ ʦʙʲʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘ-

ʮʠʦʥʘʭ ʞʠʚʦʪʥʳʭ ʟʝʨʥʘ ʩʦʠ ʢʘʢ ʵʬʬʝʢʪʠʚʥʦʛʦ ʙʝʣʢʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. ʆʜʥʦ ʠʟ 
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ʥʝʦʙʭʦʜʠʤʳʭ ʠ ʦʙʷʟʘʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ - ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ 

ʚʣʘʛʦʪʝʧʣʦʚʘʷ ʦʙʨʘʙʦʪʢʘ, ʦʩʫʱʝʩʪʚʣʷʝʤʘʷ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʧʘʨʠʚʘʪʝʣʷʭ       

[5, 119, 126, 136]. 

ʇʦʜʞʘʨʠʚʘʥʠʝ ʟʝʨʥʘ ʧʨʠʤʝʥʷʶʪ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʦʤʙʠʢʦʨʤʦʚ ʜʣʷ ʤʦ-

ʣʦʜʥʷʢʘ ʞʠʚʦʪʥʳʭ, ʫ ʢʦʪʦʨʳʭ ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪʘ ʬʝʨʤʝʥʪʘʪʠʚʥʘʷ ʩʠʩʪʝʤʘ 

(ʢʨʘʭʤʘʣ ʟʣʘʢʦʚʳʭ ʢʫʣʴʪʫʨ ʜʣʷ ʥʠʭ ʪʨʫʜʥʦ ʧʝʨʝʚʘʨʠʤ). ʇʨʠ ʵʪʦʤ ʚʠʜʝ ʪʝʧʣʦʚʦ-

ʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘʛʨʝʚ ʟʝʨʥʦʚʦʛʦ ʩʣʦʷ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʦʙʜʫʚʘʥʠʠ ʝʛʦ ʛʦʨʷʯʠʤ 

ʚʦʟʜʫʭʦʤ ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʢʦʥʪʘʢʪʝ ʟʝʨʥʘ ʩ ʩʠʣʴʥʦ ʥʘʛʨʝʪʳʤʠ ʧʦʚʝʨʭʥʦ-

ʩʪʷʤʠ. ɿʝʨʥʦ ʧʦʜʦʛʨʝʚʘʶʪ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʧʦʤʝʰʠʚʘʥʠʠ ʜʦ ʩʚʝʪʣʦ-

ʢʦʨʠʯʥʝʚʦʛʦ ʠʣʠ ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ. ʂʨʘʭʤʘʣ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʙʦʣʝʝ ʧʨʦʩʪʳʝ ʫʛʣʝʚʦʜʳ ï ʜʝʢʩʪʨʠʥʳ, ʤʘʣʴʪʦʟʫ, ʢʨʦʤʝ 

ʪʦʛʦ, ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʫʙʠʚʘʝʪ ʨʘʟʣʠʯʥʳʝ ʧʘʪʦʛʝʥʥʳʝ ʛʨʠʙʢʠ. 

ʇʦʜʞʘʨʝʥʥʦʝ ʟʝʨʥʦ ʩʢʘʨʤʣʠʚʘʶʪ ʧʦʨʦʩʷʪʘʤ-ʩʦʩʫʥʢʘʤ ʩ 5é7-ʛʦ ʜʥʷ ʞʠʟ-

ʥʠ ʠ ʜʦ ʦʪʲʸʤʘ, ʜʘʚʘʷ ʚ ʩʫʪʢʠ ʦʪ 30é50 ʛ ʜʦ 120é150 ʛ ʥʘ ʧʦʨʦʩʸʥʢʘ (ʚ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ). ʀʥʦʛʜʘ ʧʦʜʞʘʨʝʥʥʦʝ ʟʝʨʥʦ ʜʘʶʪ ʪʝʣʷʪʘʤ ʜʣʷ ʫʣʫʯʰʝʥʠʷ 

ʧʠʱʝʚʘʨʝʥʠʷ. 

ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ, ʢʨʦʤʝ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦ-

ʣʫʯʠʣ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʚ ʧʨʦʮʝʩʩʘʭ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʊʘʢ, 

ʬʨʘʛʤʝʥʪ ʣʠʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʩʣʘ ʠʟ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʩʦ-

ʩʪʦʠʪ ʠʟ ʩʪʘʜʠʡ ï ʩʫʰʢʘ ʩʝʤʷʥ, ʧʨʦʧʘʨʢʘ ʠ ʞʘʨʝʥʠʝ ʤʝʟʛʠ. ʇʨʠ ʵʪʦʤ ʚ ʧʨʦʮʝʩʩʝ 

ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʚʣʘʞʥʦʩʪʴ ʩʝʤʷʥ ʫʤʝʥʴʰʘʝʪʩʷ ʩ 9é15 % ʜʦ 2é7 %. ʊʝʤ-

ʧʝʨʘʪʫʨʘ ʩʝʤʷʥ ʚʦ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ - ʦʢʦʣʦ 50 Üʉ. ɺ ʞʘʨʦʚʥʝ ʟʘ ʩʯʸʪ ʪʝʧʣʦʚʦʡ 

ʦʙʨʘʙʦʪʢʠ ʜʦʩʪʠʛʘʝʪʩʷ ʦʧʪʠʤʘʣʴʥʘʷ ʧʣʘʩʪʠʯʥʦʩʪʴ ʧʨʦʜʫʢʪʘ ʠ ʩʦʟʜʘʶʪʩʷ ʫʩʣʦ-

ʚʠʷ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʦʪʞʠʤʘ ʤʘʩʣʘ ʥʘ ʧʨʝʩʩʘʭ. ʇʨʠ ʞʘʨʝʥʠʠ ʚʣʘʞʥʦʩʪʴ ʤʝʟʛʠ 

ʩʥʠʞʘʝʪʩʷ ʜʦ 5é7 %, ʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʳʰʘʝʪʩʷ ʜʦ 105é115 Üʉ [135]. 

ɺ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʣʠʥʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʞʘʨʝʥʦʛʦ ʠ ʨʘʩʪʚʦʨʠʤʦʛʦ ʢʦʬʝ 

ʠʩʧʦʣʴʟʫʶʪ ʦʧʝʨʘʮʠʠ ʦʙʞʘʨʠʚʘʥʠʷ ʠ ʩʫʰʢʠ. ʇʨʠ ʦʙʞʘʨʢʝ ʢʦʬʝ ʚ ʢʦʬʝʡʥʳʭ 

ʟʸʨʥʘʭ ʧʨʦʠʩʭʦʜʷʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ. ɿʝʨʥʘ ʫʚʝʣʠʯʠʚʘʶʪʩʷ 

ʚ ʦʙʲʸʤʝ, ʤʘʩʩʘ ʠʭ ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʘʨʝʥʠʷ ʚʣʘʛʠ ʠ ʨʘʟʣʦʞʝʥʠʷ ʩʘ-

ʭʘʨʦʚ ʠ ʢʣʝʪʯʘʪʢʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʟʸʨʝʥ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʳʩʦʢʦʡ ʪʝʤ-

ʧʝʨʘʪʫʨʳ. ʉʘʭʘʨ ʧʨʠ ʥʘʛʨʝʚʝ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʢʘʨʘʤʝʣʝʥ ï ʚʝʱʝʩʪʚʦ, ʧʨʠʜʘʶ-

ʱʝʝ ʢʦʬʝ ʢʦʨʠʯʥʝʚʫʶ ʦʢʨʘʩʢʫ. ʆʪ ʩʪʝʧʝʥʠ ʦʙʞʘʨʠʚʘʥʠʷ ʟʘʚʠʩʠʪ ʢʦʣʠʯʝʩʪʚʝʥ-

ʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʢʘʨʘʤʝʣʝʥʘ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʢʨʘʩʢʠ ʟʝʨʝʥ. 

ʂʣʝʪʯʘʪʢʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʜʚʝʨʛʘʝʪʩʷ ʩʫʭʦʡ ʧʝʨʝ-

ʛʦʥʢʝ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʫʢʩʫʩʥʦʡ ʠ ʜʨʫʛʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ ʠ ʘʮʝʪʦʥʘ. 

ʈʘʟʣʦʞʝʥʠʶ ʧʦʜʚʝʨʛʘʶʪʩʷ ʠ ʧʝʥʪʦʟʘʥʳ, ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʳʭ ʚ ʢʦʬʝ ʜʦ-

ʩʪʠʛʘʝʪ 6é7 %. ʈʘʟʣʘʛʘʷʩʴ, ʦʥʠ ʦʙʨʘʟʫʶʪ ʬʫʨʬʫʨʦʣ ʠ ʬʫʨʬʫʨʠʣʦʚʳʡ ʩʧʠʨʪ. 

ɾʠʨ ʢʦʬʝ, ʩʦʩʪʦʷʱʠʡ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʦʣʝʠʥʦʚʦʡ ʢʠʩʣʦʪʳ, ʢʦʪʦʨʦʛʦ ʩʦ-

ʜʝʨʞʠʪʩʷ ʚ ʟʸʨʥʘʭ 10é13 %, ʧʨʠ ʦʙʞʘʨʠʚʘʥʠʠ ʠʟʤʝʥʷʝʪʩʷ ʤʘʣʦ, ʢʦʣʠʯʝʩʪʚʦ 

ʝʛʦ ʥʝʩʢʦʣʴʢʦ ʫʤʝʥʴʰʘʝʪʩʷ ʠʟ-ʟʘ ʯʘʩʪʠʯʥʦʛʦ ʨʘʟʣʦʞʝʥʠʷ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʘʢʨʦ-

ʣʝʠʥʘ. 

ʈʘʚʥʦʤʝʨʥʦʝ ʦʙʞʘʨʠʚʘʥʠʝ ʩʳʨʴʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʧʦʣʫʯʝʥʠʷ 

ʧʨʦʜʫʢʪʘ ʩ ʭʦʨʦʰʠʤ ʚʢʫʩʦʤ, ʮʚʝʪʦʤ ʠ ʘʨʦʤʘʪʦʤ. ʂʘʞʜʳʡ ʚʠʜ ʢʦʬʝ, ʘ ʪʘʢʞʝ ʮʠ-

ʢʦʨʠʷ ʦʙʞʘʨʠʚʘʶʪ ʨʘʟʜʝʣʴʥʦ. ʈʝʞʠʤʳ ʦʙʞʘʨʠʚʘʥʠʷ ʢʦʬʝ ʠ ʮʠʢʦʨʠʷ ʧʨʠʚʝʜʝʥʳ 
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ʚ ʪʘʙʣʠʮʝ 1.3. 

ʊʘʙʣʠʮʘ 1.3 ï ʈʝʞʠʤʳ ʦʙʞʘʨʠʚʘʥʠʷ ʢʦʬʝ ʠ ʮʠʢʦʨʠʷ 
ʉʳʨʴʝ ʊʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʚʘ, Üʉ ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʙʞʘʨʠʚʘʥʠʷ, ʩ 

ʂʦʬʝ 

ʥʘʪʫʨʘʣʴʥʳʡ 
180é215 480é1200 

ʎʠʢʦʨʠʡ 140é160 1800é2400 

ʂʦʬʝ ʦʙʞʘʨʠʚʘʶʪ ʚ ʦʩʥʦʚʥʦʤ ʚ ʨʦʩʪʝʨʘʭ. ʅʘ ʨʠʩʫʥʢʝ 1.5 ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʨʦʩʪʝʨʳ ʪʠʧʘ TN-1 ʠ TN-2 (ʀʪʘʣʠʷ), ʘ ʚ ʪʘʙʣʠʮʝ 1.6 ʧʨʠʚʝʜʝʥʳ ʠʭ ʪʝʭʥʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

 
ʈʠʩʫʥʦʢ 1.5 ï ʂʦʬʝ-ʨʦʩʪʝʨʳ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ (ʦʙʦʟʥʘʯʝʥʠʷ ʚ ʪʝʢʩʪʝ) 

ʊʘʙʣʠʮʘ 1.6 ï ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʰʠʥ ʜʣʷ ʦʙʞʘʨʢʠ ʢʦʬʝ 

ʇʦʢʘʟʘʪʝʣʠ 
ʈʦʩʪʝʨ 

TN-1 TN-2 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʢʛ/ʯ ʜʦ 2 ʜʦ 8 

ʇʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ, ʢɺʪ 1,5 2,83 

ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ, ʤʤ 670x440x680 950x450x820 

ʄʘʩʩʘ, ʢʛ 65 80 

ɿʸʨʥʘ ʢʦʬʝ ʠʟ ʟʘʛʨʫʟʦʯʥʦʛʦ ʙʫʥʢʝʨʘ 1 (ʨʠʩʫʥʦʢ 1.4) ʧʦʩʪʫʧʘʶʪ ʚʦ ʚʨʘʱʘ-

ʶʱʠʡʩʷ ʮʠʣʠʥʜʨ (ʙʘʨʘʙʘʥ) 2, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʧʨʦʜʫʚʘʶʪ ʥʘʛʨʝʪʳʡ ʚʦʟʜʫʭ, ʧʦʜ-

ʞʘʨʠʚʘʶʱʠʡ ʟʸʨʥʘ ʢʦʬʝ. ʇʦʩʣʝ ʦʙʞʘʨʢʠ ʟʸʨʥʘ ʢʦʬʝ ʚʳʛʨʫʞʘʶʪ ʥʘ ʤʝʪʘʣʣʠʯʝ-

ʩʢʠʡ ʧʝʨʬʦʨʠʨʦʚʘʥʥʳʡ ʣʠʩʪ 3, ʦʙʜʫʚʘʝʤʳʡ ʭʦʣʦʜʥʳʤ ʚʦʟʜʫʭʦʤ. ʕʪʦʪ ʩʧʦʩʦʙ 

ʦʙʞʘʨʢʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʟʸʨʝʥ ʢʦʬʝ, ʥʦ ʠ ʢʘʢʘʦ-

ʙʦʙʦʚ ʠ ʦʨʝʭʦʚ. 

ʄʠʢʨʦʥʠʟʘʮʠʷ ï ʦʙʨʘʙʦʪʢʘ ʟʝʨʥʘ ʠʥʬʨʘʢʨʘʩʥʳʤʠ ʣʫʯʘʤʠ. ɹʳʩʪʨʳʡ ʧʨʦ-

ʛʨʝʚ ʟʝʨʥʘ ʦʩʫʱʝʩʪʚʣʷʶʪ ʩ ʧʦʤʦʱʴʶ ʉɺʏ-ʧʦʣʝʡ ʠ ʠʥʬʨʘʢʨʘʩʥʦʛʦ (ʀʂ) ʠʟʣʫ-

ʯʝʥʠʷ. ʄʠʢʨʦʥʠʟʘʮʠʷ ʟʝʨʥʘ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘʯʘʣʘ ʙʳʩʪʨʦ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ 

ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʉʐɸ, ɸʥʛʣʠʠ, ʗʧʦʥʠʠ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥ [213]. 

ʊʝʨʤʠʥ çʤʠʢʨʦʥʠʟʘʮʠʷè ʙʳʣ ʚʚʝʜʝʥ ʚ ʩʚʷʟʠ ʩ ʦʙʨʘʙʦʪʢʦʡ ʟʝʨʥʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʤʠʢʨʦʚʦʣʥ. ʉʫʱʥʦʩʪʴ ʤʝʪʦʜʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʟʝʨʥʦ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩ ʧʦʚʳ-

ʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʴʶ, ʧʦ ʤʝʨʝ ʧʨʦʜʚʠʞʝʥʠʷ ʧʦ ʪʨʘʥʩʧʦʨʪʝʨʫ ʧʦʜʚʝʨʛʘʝʪʩʷ ʠʥ-
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ʬʨʘʢʨʘʩʥʦʤʫ ʦʙʣʫʯʝʥʠʶ. ʅʘ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʈʦʩʩʠʠ ʜʣʷ ʵʪʦʡ 

ʮʝʣʠ ʧʨʠʤʝʥʷʶʪ ʢʚʘʨʮʝʚʳʝ ʛʘʣʦʛʝʥʥʳʝ ʣʘʤʧʳ ʂɻʀ-220-1000. ʀʥʬʨʘʢʨʘʩʥʳʝ 

ʣʫʯʠ ʧʨʦʥʠʢʘʶʪ ʚ ʟʝʨʥʦ ʠ ʚʳʟʳʚʘʶʪ ʠʥʪʝʥʩʠʚʥʫʶ ʚʠʙʨʘʮʠʶ ʤʦʣʝʢʫʣ. ʇʦʜ ʜʝʡ-

ʩʪʚʠʝʤ ʪʨʝʥʠʷ ʙʳʩʪʨʦ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʚʥʫʪʨʝʥʥʷʷ ʪʝʧʣʦʪʘ, ʠ ʟʘ ʩʯʝʪ ʠʩʧʘʨʝʥʠʷ 

ʚʦʜʳ ʧʦʚʳʰʘʝʪʩʷ ʜʘʚʣʝʥʠʝ. ɿʘ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʧʦʜ ʠʥʬʨʘʢʨʘʩʥʳʤʠ ʣʫʯʘʤʠ 

ʟʝʨʥʦ ʩʪʘʥʦʚʠʪʩʷ ʤʷʛʢʠʤ, ʨʘʟʙʫʭʘʝʪ ʠ ʨʘʩʪʨʝʩʢʠʚʘʝʪʩʷ. ɹʠʦʧʦʣʠʤʝʨʳ ʟʝʨʥʘ (ʫʛ-

ʣʝʚʦʜʳ, ʙʝʣʢʠ) ʧʦʜʚʝʨʛʘʶʪʩʷ ʪʝʤ ʞʝ ʩʪʨʫʢʪʫʨʥʳʤ ʠʟʤʝʥʝʥʠʷʤ, ʢʦʪʦʨʳʝ ʧʨʦʠʩ-

ʭʦʜʷʪ ʧʨʠ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʡ ʠ ʙʘʨʦʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ. ʋʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ 

ʵʥʝʨʛʠʠ ʥʘ ʤʠʢʨʦʥʠʟʘʮʠʶ ʟʝʨʥʘ ʩʦʩʪʘʚʣʷʶʪ ʚ ʩʨʝʜʥʝʤ 0,2é0,25 ʢɺʪÖʯ/ʢʛ [162, 

163]. 

ʅʘ ʨʠʩʫʥʢʝ 1.6 ʧʨʠʚʝʜʸʥ ʦʙʱʠʡ ʚʠʜ ʤʠʢʨʦʥʠʟʘʪʦʨʘ ʟʝʨʥʘ. ʊʝʭʥʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʠʢʨʦʥʠʟʘʪʦʨʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.4. 

 
ʈʠʩʫʥʦʢ 1.6 ï ʄʠʢʨʦʥʠʟʘʪʦʨ ʟʝʨʥʘ 

ɼʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ ʠ ʧʨʦ-

ʜʫʢʪʦʚ ʝʛʦ ʧʝʨʝʨʘʙʦʪʢʠ. 

ʊʘʙʣʠʮʘ 1.4 ï ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʠʢʨʦʥʠʟʘʪʦʨʘ 
ʇʦʢʘʟʘʪʝʣʠ ɿʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʢʛ/ʯ ʜʦ 250 

ʇʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ, ʢɺʪ 24,5 

ʄʘʩʩʘ, ʢʛ 350 

ʄʠʢʨʦʥʠʟʘʮʠʷ, ʢʘʢ ʠ ʜʨʫʛʠʝ ʩʧʦʩʦʙʳ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ, ʥʘʠʙʦʣʝʝ ʵʬ-

ʬʝʢʪʠʚʥʘ ʜʣʷ ʟʝʨʥʘ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʩʘʥʠʪʘʨʥʳʭ ʢʘʯʝʩʪʚ ʢʦʨʤʦʚ. ʄʠʢʨʦʥʠ-

ʟʘʮʠʷ ʫʥʠʯʪʦʞʘʝʪ ʚʨʝʜʥʫʶ ʤʠʢʨʦʬʣʦʨʫ ʟʝʨʥʘ ʠ ʫʤʝʥʴʰʘʝʪ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ 5é6 ʨʘʟ. ʇʨʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʦʙʣʫʯʝʥʠʷ ʙʦʣʝʝ 45 ʩʝʢʫʥʜ ʚ 

ʟʝʨʥʝ ʧʦʣʥʦʩʪʴʶ ʧʦʛʠʙʘʶʪ ʤʥʦʛʠʝ ʙʘʢʪʝʨʠʠ, ʙʦʣʝʝ 60 ʩʝʢʫʥʜ - ʧʣʝʩʥʝʚʳʝ ʛʨʠ-

ʙʳ. ʄʠʢʨʦʥʠʟʘʮʠʷ ʧʨʝʜʫʧʨʝʞʜʘʝʪ ʟʘʨʘʞʝʥʠʝ ʟʝʨʥʘ ʘʤʙʘʨʥʳʤʠ ʚʨʝʜʠʪʝʣʷʤʠ. 

ʅʘʠʣʫʯʰʠʡ ʵʬʬʝʢʪ ʜʦʩʪʠʛʘʶʪ ʧʨʠ ʦʙʣʫʯʝʥʠʠ ʟʝʨʥʘ ʚ ʪʝʯʝʥʠʝ 50é60 ʩʝʢʫʥʜ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʠʢʨʦʥʠʟʠʨʦʚʘʥʥʦʛʦ ʟʝʨʥʘ ʜʣʷ ʧʦʜʢʦʨʤʢʠ ʧʦ-

ʨʦʩʷʪ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʢʦʨʝʥʠʶ ʠʭ ʨʦʩʪʘ ʠ ʧʦʚʳʰʝʥʠʶ ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ 

ʜʦ 16 % ʟʘ ʩʯʝʪ ʣʫʯʰʝʡ ʧʝʨʝʚʘʨʠʤʦʩʪʠ ʠ ʫʩʚʦʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʢʦʨ-

ʤʦʚ ʨʘʮʠʦʥʘ. 

ʕʢʩʪʨʫʜʠʨʦʚʘʥʠʝ ï ʩʧʦʩʦʙ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ 

ʥʘ ʥʝʛʦ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ. 
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ɼʣʷ ʵʢʩʪʨʫʜʠʨʦʚʘʥʠʷ ʟʝʨʥʘ ʠʩʧʦʣʴʟʫʶʪ ʚʳʧʫʩʢʘʝʤʳʝ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʧʨʝʩʩ-ʵʢʩʪʨʫʜʝʨʳ ʇʕʂ-125ʍ8, ʇʕ-ʂʄɿ ʠ ʠʭ ʤʦʜʠʬʠʢʘʮʠʠ, 

ʘ ʪʘʢʞʝ ʧʨʝʩʩ-ʵʢʩʪʨʫʜʝʨʳ ʩʝʨʠʠ ɽ ʤʘʨʢʠ çɺRʆNTOè ʧʨʦʠʟʚʦʜʩʪʚʘ ʋʢʨʘʠʥʳ, 

ʭʦʨʦʰʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʚʰʠʝ ʩʝʙʷ ʚ ʢʦʤʙʠʢʦʨʤʦʚʦʡ ʠ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦ-

ʩʪʠ. ʅʘ ʨʠʩʫʥʢʝ 1.7 ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʱʠʡ ʚʠʜ ʧʨʝʩʩ-ʵʢʩʪʨʫʜʝʨʘ ɽ ï 250. 

 
ʈʠʩʫʥʦʢ 1.7 ï ʇʨʝʩʩ-ʵʢʩʪʨʫʜʝʨ çBRONTOè ɽ ï 250: 

1 ï ʟʘʛʨʫʟʦʯʥʳʡ ʙʫʥʢʝʨ; 2 ï ʚʠʙʨʦʧʠʪʘʪʝʣʴ; 3 ï ʰʧʠʥʜʝʣʴ; 4 ï ʵʣʝʢʪʨʦʧʨʠʚʦʜ;   

5 ï ʰʢʘʬ ʫʧʨʘʚʣʝʥʠʷ; 6 ï ʤʘʛʥʠʪʦʫʣʘʚʣʠʚʘʪʝʣʴ; 7 ï ʚʠʥʪʦʚʦʡ ʨʘʙʦʯʠʡ ʦʨʛʘʥ 

(ʰʥʝʢ); 8 - ʦʪʩʝʢʘʪʝʣʴ 

ʕʢʩʪʨʫʜʝʨ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʵʢʩʪʨʫʟʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ ʧʰʝʥʠʮʳ, 

ʷʯʤʝʥʷ, ʢʫʢʫʨʫʟʳ, ʛʦʨʦʭʘ, ʨʞʠ, ʙʦʙʦʚ ʠ ʩʦʠ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥ-

ʥʳʭ ʢʦʤʙʠʢʦʨʤʦʚ ʜʣʷ ʩʚʠʥʝʡ ʠ ʞʚʘʯʥʳʭ ʞʠʚʦʪʥʳʭ [82, 83, 203]. 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʢʩʪʨʫʜʝʨʦʚ ʬʠʨʤʳ çBRONTOè ʩʝʨʠʠ ɽ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.5. 

ʊʘʙʣʠʮʘ 1.5 ï ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʝʩʩ-ʵʢʩʪʨʫʜʝʨʦʚ ʩʝʨʠʠ ɽ 

ʇʦʢʘʟʘʪʝʣʠ 
ɿʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ɽ - 250 ɽ - 500 ɽ - 1000 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʢʛ/ʯ 250 500 1000 

ʊʝʤʧʝʨʘʪʫʨʘ ʵʢʩʪʨʫʜʠʨʦʚʘʥʠʷ, ÁC 137é144 

ʄʦʱʥʦʩʪʴ ʧʨʠʚʦʜʘ, ʢɺʪ 50 55 92,5 

ɼʣʠʥʘ, ʤ 2525 2000 2500 

ɺʳʩʦʪʘ, ʤ 2140 1700 2000 

ʐʠʨʠʥʘ, ʤ 1574 2300 2600 

ʄʘʩʩʘ, ʢʛ 900 1400 2000 

ʇʨʠ ʵʢʩʪʨʫʜʠʨʦʚʘʥʠʠ ʟʝʨʥʦ ʜʦʚʦʜʷʪ ʜʦ ʚʣʘʞʥʦʩʪʠ 12é16 %, ʠʟʤʝʣʴʯʘʶʪ 

ʠ ʧʦʜʘʶʪ ʚ ʩʧʝʮʠʘʣʴʥʳʡ ʘʧʧʘʨʘʪ (ʵʢʩʪʨʫʜʝʨ), ʛʜʝ ʝʛʦ ʧʦʜʚʝʨʛʘʶʪ ʩʞʘʪʠʶ ʰʥʝ-

ʢʘʤʠ (P = 3,5é.5 ʄʇʘ). ɺ ʰʥʝʢʘʭ ʟʝʨʥʦ ʧʨʦʛʨʝʚʘʝʪʩʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ    

120é180 ÁC ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʜʚʦʜʘ ʚʥʝʰʥʝʡ ʪʝʧʣʦʪʳ ʠ ʪʝʧʣʦʪʳ, ʚʳʜʝʣʝʥʥʦʡ ʧʨʠ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ. ʇʨʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʷʭ ʠ ʚʦʟʜʝʡʩʪʚʠʠ ʪʝʧ-

ʣʦʪʳ ʧʨʦʠʩʭʦʜʷʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʦʩʥʦʚʥʳʭ ʢʦʤ-

ʧʦʥʝʥʪʦʚ ʟʝʨʥʘ: ʜʝʥʘʪʫʨʘʮʠʷ ʙʝʣʢʘ, ʢʣʝʡʩʪʝʨʠʟʘʮʠʷ ʠ ʜʝʢʩʪʨʠʥʠʟʘʮʠʷ ʢʨʘʭʤʘ-

ʣʘ. ʇʨʠ ʵʪʦʤ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʘʝʪʩʷ ʩʘʥʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʦʜʫʢʪʘ. ʇʦʜ 

ʜʝʡʩʪʚʠʝʤ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʘʚʣʝʥʠʷ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʫʥʠʯʪʦʞʘʶʪʩʷ 
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ʧʘʪʦʛʝʥʥʘʷ ʤʠʢʨʦʬʣʦʨʘ ʠ ʧʣʝʩʥʝʚʳʝ ʛʨʠʙʳ. ɺʩʸ ʵʪʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʧʦʚʳʰʘʝʪ ʫʩʚʦʷʝʤʦʩʪʴ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʕʢʩʪʨʫʜʠʨʦʚʘʥʥʳʝ ʢʦʨʤʘ ʞʠʚʦʪ-

ʥʳʝ ʧʦʝʜʘʶʪ ʦʭʦʪʥʝʝ, ʧʨʠ ʵʪʦʤ ʫʤʝʥʴʰʘʶʪʩʷ ʩʣʫʯʘʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʭ ʟʘ-

ʙʦʣʝʚʘʥʠʡ, ʧʦʚʳʰʘʝʪʩʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. ʆʜʥʘʢʦ ʵʢʩʪʨʫʜʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ 

ʚʝʩʴʤʘ ʵʥʝʨʛʦʝʤʢʠʤ ʧʨʦʮʝʩʩʦʤ (0,1é0,3 ʢɺʪÖʯ/ʢʛ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ) [118, 

119]. 

ʉʫʰʢʘ - ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʩʧʦʩʦʙʦʚ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 

ʟʝʨʥʘ. ʆʩʥʦʚʥʦʝ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʩʫʰʢʠ ï ʩʥʠʞʝʥʠʝ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ ʜʦ ʢʦʥʜʠ-

ʮʠʦʥʥʦʡ. ʇʦ ʤʥʦʛʦʣʝʪʥʠʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʜʦ 60 % ʩʚʝʞʝʫʙʨʘʥʥʦʛʦ 

ʟʝʨʥʘ ʥʘʭʦʜʠʪʩʷ ʚʦ ʚʣʘʞʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʪʨʝʙʫʝʪ ʩʫʰʢʠ. 

ʉʫʰʢʘ - ʧʨʦʮʝʩʩ ʫʜʘʣʝʥʠʷ ʚʣʘʛʠ ʠʟ ʧʨʦʜʫʢʪʘ, ʩʚʷʟʘʥʥʳʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠ-

ʝʤ ʪʝʧʣʦʚʳʭ ʠ ʜʠʬʬʫʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʇʨʦʮʝʩʩ ʫʜʘʣʝʥʠʷ ʚʣʘʛʠ ʠʟ ʤʘʪʝʨʠʘʣʘ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʘʟʨʫʰʝʥʠʝʤ ʝʝ ʩʚʷʟʠ ʩʦ çʩʢʝʣʝʪʦʤè ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘ-

ʣʘ, ʥʘ ʯʪʦ ʟʘʪʨʘʯʠʚʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʘʷ ʵʥʝʨʛʠʷ [204]. 

ʊʝʨʤʠʯʝʩʢʦʝ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʠ ʠʩʪʨʝʙʠ-

ʪʝʣʴʥʦʡ ʤʝʨʦʡ ʙʦʨʴʙʳ ʩ ʚʨʝʜʠʪʝʣʷʤʠ ʟʝʨʥʘ (ʨʠʩʫʥʦʢ 1.8) ʠ ʧʨʦʜʫʢʪʦʚ ʝʛʦ ʧʝʨʝ-

ʨʘʙʦʪʢʠ [78, 166]. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʟʝʨʥʘ ʦʪ ʚʨʝʜʠʪʝʣʝʡ ʟʘʚʠʩʠʪ ʪʘʢʞʝ ʦʪ 

ʚʨʝʤʝʥʠ ʧʨʝʙʳʚʘʥʠʷ ʝʛʦ ʚ ʩʫʰʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫ-

ʨʝ ʥʘʛʨʝʚʘ. ɽʩʪʴ ʦʩʥʦʚʘʥʠʝ ʩʯʠʪʘʪʴ, ʯʪʦ ʧʨʠ ʪʝʨʤʠʯʝʩʢʦʤ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʨʝʜʠʪʝʣʝʡ (ʠʣʠ ʠʭ ʷʠʮ) ʙʣʠʟʢʘ ʢ ʪʝʤʧʝʨʘʪʫʨʝ ʟʝʨʥʘ, ʘ ʧʦʣʥʘʷ ʠʭ 

ʛʠʙʝʣʴ ʟʘʚʠʩʠʪ ʢʘʢ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʛʨʝʚʘ, ʪʘʢ ʠ ʦʪ ʧʦʪʝʨʠ ʚʣʘʛʠ ʩʘʤʠʤʠ ʚʨʝ-

ʜʠʪʝʣʷʤʠ. 

 
ʈʠʩʫʥʦʢ 1.8 ï ɿʝʨʥʦ, ʧʦʚʨʝʞʜʸʥʥʦʝ ʩʫʨʠʥʘʤʩʢʠʤ ʤʫʢʦʝʜʦʤ 

ʆʩʦʙʫʶ ʪʨʫʜʥʦʩʪʴ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʦʭʨʘʥʝʥʠʷ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʧʨʝʜʩʪʘʚʣʷ-
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ʝʪ ʪʝʨʤʠʯʝʩʢʦʝ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ ʟʝʨʥʘ ʧʰʝʥʠʮʳ, ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʚʘ ʢʦʪʦʨʦʡ, 

ʥʘʧʨʠʤʝʨ, ʚ ʰʘʭʪʥʳʭ ʩʫʰʠʣʢʘʭ, ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 50 Áʉ. ʅʝʨʘʚʥʦʤʝʨʥʦʩʪʴ 

ʥʘʛʨʝʚʘ ʟʝʨʥʘ ʩʠʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ, ʪʘʢ ʢʘʢ ʚ ʩʣʦ-

ʷʭ, ʚ ʢʦʪʦʨʳʭ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʚʘ ʚʳʰʝ ʜʦʧʫʩʪʠʤʦʡ, ʚʦʟʤʦʞʥʘ ʧʦʨʯʘ ʟʝʨʥʘ, ʘ 

ʪʘʤ, ʛʜʝ ʦʥʘ ʥʠʞʝ, ʚʨʝʜʠʪʝʣʠ ʥʝ ʧʦʛʠʙʘʶʪ. 

ʅʝʟʥʘʯʠʪʝʣʴʥʘʷ ʚʳʜʝʨʞʢʘ ʥʘʛʨʝʪʦʛʦ ʟʝʨʥʘ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʥʦʡ ʛʠʙʝ-

ʣʠ ʚʨʝʜʠʪʝʣʝʡ ʢʘʢ ʚ ʧʦʜʚʠʞʥʦʡ, ʪʘʢ ʠ ʚ ʥʝʧʦʜʚʠʞʥʦʡ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ. ʊʘʢ, 

ʥʘʧʨʠʤʝʨ, ʚ ʰʘʭʪʥʳʭ ʩʫʰʠʣʢʘʭ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʝʙʳʚʘʥʠʷ ʟʝʨʥʘ ʧʨʠ ʪʝʤ-

ʧʝʨʘʪʫʨʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʛʨʝʚʘ ʩʦʩʪʘʚʣʷʝʪ 5é10 ʤʠʥʫʪ, ʯʪʦ ʥʝʜʦʩʪʘʪʦʯʥʦ. 

ɼʣʷ ʫʩʠʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʨʤʠʯʝʩʢʦʛʦ ʩʧʦʩʦʙʘ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʩʦ-

ʟʜʘʥʘ ʟʦʥʘ ʚʳʜʝʨʞʢʠ (ʦʪʣʝʞʢʠ) ʟʝʨʥʘ ʤʝʞʜʫ ʩʫʰʠʣʴʥʦʡ ʠ ʦʭʣʘʜʠʪʝʣʴʥʦʡ ʢʘʤʝ-

ʨʘʤʠ ʩʫʰʠʣʢʠ. 

ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ ʢʨʦʤʝ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ, 

ʪʘʢʞʝ ʠʟʚʝʩʪʝʥ ʙʘʨʦʪʝʨʤʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʆʩʥʦʚʥʳʤ ʧʦ-

ʢʘʟʘʪʝʣʝʤ ʢʘʯʝʩʪʚʘ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ ʧʨʠ ʵʪʦʤ ʩʯʠʪʘʶʪ ʩʪʝʧʝʥʴ ʞʝʣʘʪʠʥʠʟʘʮʠʠ 

ʢʨʘʭʤʘʣʘ. ʕʪʦ ʷʚʣʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʯʘʩʪʠʯʥʦ ʠ ʧʨʠ ʛʨʘʥʫʣʠʨʦʚʘʥʠʠ ʢʦʤʙʠʢʦʨ-

ʤʦʚ ʠ ʢʦʨʤʦʩʤʝʩʝʡ, ʚʢʣʶʯʘʶʱʠʭ ʟʝʨʥʦʚʫʶ ʯʘʩʪʴ (ʪʘʙʣʠʮʘ 1.6). 

ʊʘʙʣʠʮʘ 1.6 ï ʉʪʝʧʝʥʴ ʞʝʣʘʪʠʥʠʟʘʮʠʠ ʢʨʘʭʤʘʣʘ ʟʝʨʥʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

                        ʨʝʞʠʤʘʭ ʙʘʨʦʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ [82] 

ʉʧʦʩʦʙ ʦʙʨʘʙʦʪʢʠ 
ɼʘʚʣʝʥʠʝ, 

ʄʇʘ 
ʊʝʤʧʝʨʘʪʫʨʘ, Üʉ 

ʕʢʩʧʦʟʠʮʠʷ, 

ʤʠʥ 

ʉʪʝʧʝʥʴ 

ʞʝʣʘʪʠʥʠʟʘʮʠʠ, % 

ʇʣʶʱʝʥʠʝ 

ʧʨʠ: 

ʟʘʤʘʯʠʚʘʥʠʠ 

ʚʦʜʦʡ 

ï 15é25 1440 ʜʦ 20 

0,03é0,06 90é95 15é20 40é45 

ʦʙʨʘʙʦʪʢʝ ʧʘʨʦʤ 0,3é0,5 110é125 3é5 50é60 

ʋʧʣʦʪʥʝʥʠʝ ʚ ʛʨʘʥʫʣʳ 40é50 90é98 0,5é1 20é30 

ʕʢʩʪʨʫʟʠʷ 1,8é2,2 160é170 ʜʦ 0,5 50é80 

ʋʚʝʣʠʯʝʥʠʝ ʵʬʬʝʢʪʘ ʦʙʨʘʙʦʪʢʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʦʟʨʘʩʪʘʥʠʝʤ ʟʘʪʨʘʪ ʪʝʧ-

ʣʦʚʦʡ ʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʦʙʱʘʷ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʪʝʧʣʦ-

ʚʘʷ ʦʙʨʘʙʦʪʢʘ ʟʝʨʥʘ ʠʤʝʝʪ ʚʘʞʥʦʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʅʘʨʷʜʫ ʩ ʧʨʠʤʝ-

ʥʝʥʠʝʤ ʜʘʥʥʦʛʦ ʚʠʜʘ ʦʙʨʘʙʦʪʢʠ ʜʣʷ ʫʜʘʣʝʥʠʷ ʠʟʙʳʪʦʯʥʦʡ ʚʣʘʛʠ ʠʟ ʤʘʪʝʨʠʘʣʘ 

(ʩʫʰʢʘ), ʪʝʧʣʦʚʫʶ ʦʙʨʘʙʦʪʢʫ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʙʦʨʴʙʳ ʩ ʟʘ-

ʨʘʞʸʥʥʦʩʪʴʶ ʚʨʝʜʠʪʝʣʷʤʠ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ (ʪʝʨʤʠʯʝʩʢʦʝ ʦʙʝʟʟʘʨʘʞʠʚʘ-

ʥʠʝ), ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʞʠʚʦʪʥʳʭ. ɺ ʤʫʢʦʤʦʣʴʥʦʤ ʠ ʢʨʫʧʷʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʠʤʝʥʷʶʪ ʛʠʜʨʦʪʝʨʤʠ-

ʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʟʝʨʥʘ ʩ ʮʝʣʴʶ ʠʟʤʝʥʝʥʠʷ ʠʩʭʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʚ ʟʘʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʠʭ ʥʘ ʦʧʪʠʤʘʣʴʥʦʤ ʫʨʦʚʥʝ. ʊʘʢʞʝ 

ʪʝʧʣʦʚʫʶ ʦʙʨʘʙʦʪʢʫ ʤʘʪʝʨʠʘʣʦʚ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦ-

ʩʪʠ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʦʙʨʘʙʦʪʢʠ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʟʘ-

ʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʨʝʜʩʪʚ ʤʝʭʘʥʠʟʘʮʠʠ 

ʪʝʧʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ. 

ɻʣʘʚʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʝ ʷʚʣʷʝʪʩʷ 

ʦʪʩʫʪʩʪʚʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʤʝʭʘʥʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʝʙʦʣʴʰʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʤʘʢʩʠʤʘʣʴʥʦ ʦʙʝʩʧʝ-

ʯʠʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʵʥʝʨʛʦʟʘʪʨʘʪʳ. ʕʪʦ 

ʠ ʙʦʣʝʝ ʧʦʣʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʪʝʥʮʠʘʣʘ ʧʦʜʚʦʜʠʤʦʡ ʪʝʧʣʦʪʳ, ʠ ʩʦʙʣʶʜʝʥʠʝ 
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ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤ. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʪʝʧʣʦ-

ʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ, ʚ ʢʦʪʦʨʳʭ ʧʝʨʝʜʘʯʘ ʪʝʧʣʦʪʳ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʤʠʥʠʤʘʣʴ-

ʥʳʭ ʧʦʪʝʨʷʭ, ʢʦʛʜʘ ʧʦʜʚʦʜʠʤʘʷ ʵʥʝʨʛʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʟʘʪʨʘʯʠʚʘʝʪʩʷ 

ʥʘ ʥʘʛʨʝʚ ʠ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ ʠʟ ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʆʜʠʥ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʚʘʨʠʘʥʪʦʚ ʢʦʤʧʦʥʦʚʢʠ ʪʘʢʠʭ ʫʩʪʘʥʦʚʦʢ ʩʦʯʝʪʘʝʪ 

ʚ ʩʝʙʝ ʧʨʠʤʝʥʝʥʠʝ ʢʦʥʪʘʢʪʥʦʛʦ ʩʧʦʩʦʙʘ ʧʝʨʝʜʘʯʠ ʪʝʧʣʦʪʳ ʚ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʝ 

ʩ ʭʦʨʦʰʝʡ ʪʝʧʣʦʠʟʦʣʷʮʠʝʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʘʪʝʨʠʘʣ ʥʘʛʨʝʚʘʝʪʩʷ ʦʪ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦʛʦ ʢʦʥʪʘʢʪʘ ʩ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. ɼʣʷ ʥʘʛʨʝʚʘ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ 

ʧʨʠʤʝʥʷʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʥʘʛʨʝʚʘʪʝʣʠ, ʪʘʢ ʢʘʢ ʦʥʠ ʦʙʣʘʜʘʶʪ ʙʦʣʝʝ ʚʳʩʦʢʦʡ 

ʵʢʦʥʦʤʠʯʥʦʩʪʴʶ ʠ ʵʢʦʣʦʛʠʯʥʦʩʪʴʶ ʧʨʦʮʝʩʩʘ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʶʪ ʤʠʥʠʤʠʟʠʨʦ-

ʚʘʪʴ ʩʪʦʠʤʦʩʪʴ ʠ ʫʧʨʦʩʪʠʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ, 

ʪʘʢ ʢʘʢ ʧʨʦʧʘʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʪʘʢʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʢʘʢ ʪʝʧʣʦʛʝʥʝʨʘʪʦʨ, 

ʪʦʧʢʘ ʠ ʪ. ʜ. 

1.2 ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʟʝʨʥʘ 

1.2.1 ʉʚʦʡʩʪʚʘ ʟʝʨʥʘ ʠ ʟʝʨʥʦʚʦʡ ʤʘʩʩʳ ʢʘʢ ʦʙʲʝʢʪʘ ʩʫʰʢʠ 

ʉʫʰʢʘ ʟʝʨʥʘ - ʵʪʦ ʩʣʦʞʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʧʦʵʪʦʤʫ ʜʣʷ ʩʦʟʜʘ-

ʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʟʝʨʥʦʩʫʰʠʣʦʢ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʥʝ ʪʦʣʴʢʦ ʩʦʭʨʘʥʥʦʩʪʴ, ʥʦ ʠ 

ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ, ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʩʚʦʡʩʪʚʘ ʟʝʨʥʘ ʢʘʢ ʦʙʲʝʢʪʘ ʩʫʰ-

ʢʠ. ʇʨʘʚʠʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʚʦʡʩʪʚ ʟʝʨʥʘ ʧʨʠ ʩʫʰʢʝ ʩʥʠʞʘʝʪ ʨʘʩʭʦʜʳ ʧʦ 

ʧʨʠʚʝʜʝʥʠʶ ʝʛʦ ʚ ʩʪʦʡʢʦʝ ʜʣʷ ʭʨʘʥʝʥʠʷ ʩʦʩʪʦʷʥʠʝ. 

ʂ ʦʩʥʦʚʥʳʤ ʬʠʟʠʯʝʩʢʠʤ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʠ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʤ ʩʚʦʡ-

ʩʪʚʘʤ ʟʝʨʥʘ ʦʪʥʦʩʷʪ ʩʣʝʜʫʶʱʠʝ: ʚʣʘʞʥʦʩʪʴ, ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʴ, ʬʦʨʤʫ ʟʝʨʥʘ, 

ʣʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ ʠ ʢʨʫʧʥʦʩʪʴ, ʦʙʲʸʤ, ʚʳʧʦʣʥʝʥʥʦʩʪʴ ʠ ʱʫʧʣʦʩʪʴ, ʚʳʨʘʚʥʝʥ-

ʥʦʩʪʴ, ʤʘʩʩʫ 1000 ʟʸʨʝʥ, ʩʪʝʢʣʦʚʠʜʥʦʩʪʴ, ʧʣʸʥʯʘʪʦʩʪʴ ʠ ʣʫʟʞʠʩʪʦʩʪʴ, ʥʘʪʫʨʫ, 

ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ, ʵʥʝʨʛʠʶ ʧʨʦʨʘʩʪʘʥʠʷ, ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʩʦʜʝʨʞʘʥʠʝ 

ʙʝʣʢʦʚʳʭ ʚʝʱʝʩʪʚ ʚ ʟʝʨʥʝ, ʩʦʜʝʨʞʘʥʠʝ ʠ ʢʘʯʝʩʪʚʦ ʢʣʝʡʢʦʚʠʥʳ, ʪʝʧʣʦʝʤʢʦʩʪʴ, 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ, ʩʢʚʘʞʠʩʪʦʩʪʴ, ʩʳʧʫʯʝʩʪʴ, ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʠ ʩʢʦʨʦʩʪʴ ʚʠʪʘʥʠʷ. 

ʇʦ ʩʪʨʦʝʥʠʶ ʠ ʩʪʨʫʢʪʫʨʝ ʟʝʨʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʘʧʠʣʣʷʨʥʦ-ʧʦʨʠʩʪʦʝ ʢʦʣ-

ʣʦʠʜʥʦʝ ʪʝʣʦ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʢʘʧʠʣʣʷʨʦʚ, ʧʦ ʢʦʪʦʨʳʤ ʚʣʘʛʘ ʚ ʧʨʦʮʝʩʩʝ 

ʩʫʰʢʠ ʧʦʩʪʫʧʘʝʪ ʠʟʥʫʪʨʠ ʟʝʨʥʘ ʢ ʧʦʚʝʨʭʥʦʩʪʠ, ʩ ʢʦʪʦʨʦʡ ʠ ʠʩʧʘʨʷʝʪʩʷ. 

ɺʣʘʞʥʦʩʪʴ ʟʝʨʥʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʘʞʝʥʘ ʚ ʧʨʦʮʝʥʪʘʭ ʢʦ ʚʩʝʡ ʟʝʨʥʦʚʦʡ 

ʤʘʩʩʝ ʠʣʠ ʚ ʧʨʦʮʝʥʪʘʭ ʢ ʤʘʩʩʝ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʪ. ʝ. 

‫ ̃

̈
ϽρππȠ ̒‫ ̃

̒̈
Ͻρππ, 

ʛʜʝ ɤ - ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ, % ʧʦ ʦʪʥʦʰʝʥʠʶ ʢʦ ʚʩʝʡ ʤʘʩʩʝ ʚʣʘʞʥʦʛʦ ʟʝʨʥʘ;          

ɤc - ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ, % ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʤʘʩʩʝ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ;      

mʚ - ʤʘʩʩʘ ʚʣʘʛʠ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʤʘʩʩʝ ʚʣʘʞʥʦʛʦ ʟʝʨʥʘ, ʢʛ; mʟ - ʤʘʩʩʘ ʚʣʘʞʥʦʛʦ 

ʟʝʨʥʘ, ʢʛ; mʩʟ - ʤʘʩʩʘ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʟʝʨʥʘ, ʢʛ. 

ɺ ʧʨʘʢʪʠʢʝ ʩʫʰʢʠ ʟʝʨʥʘ ʠ ʧʨʠ ʨʘʩʯʝʪʝ ʩʫʰʠʣʦʢ ʧʦʣʴʟʫʶʪʩʷ ʦʙʳʯʥʦ 

ʚʣʘʞʥʦʩʪʴʶ ɤ, ʥʦ ʧʨʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʯʘʩʪʦ 

ʫʜʦʙʥʝʝ ʚʝʩʪʠ ʨʘʩʯʝʪʳ ʧʦ ʚʣʘʞʥʦʩʪʠ ɤc. ʇʝʨʝʩʯʝʪ ɤ ʠ ɤʩ (%) ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʧʦ 

ʩʣʝʜʫʶʱʠʤ ʬʦʨʤʫʣʘʤ: 
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‫ ̒

̒
Ƞ ̒‫ . 

ʇʦ ʚʣʘʞʥʦʩʪʠ, ʪ. ʝ. ʩʦʜʝʨʞʘʥʠʶ ʚʣʘʛʠ ʚ ʧʨʦʮʝʥʪʘʭ ʢ ʦʙʱʝʡ ʤʘʩʩʝ, ʟʝʨʥʦ 

ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʩʫʭʦʝ, ʩʨʝʜʥʝʡ ʩʫʭʦʩʪʠ, ʚʣʘʞʥʦʝ ʠ ʩʳʨʦʝ (ʪʘʙʣʠʮʘ 1.7). 

ʊʘʙʣʠʮʘ 1.7 ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʟʝʨʥʘ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨ 

                          ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʣʘʞʥʦʩʪʠ [86] 

ʂʫʣʴʪʫʨʘ 

ɺʣʘʞʥʦʩʪʴ ʟʝʨʥʘ, % 

ʩʫʭʦʛʦ 

(ʥʝ ʙʦʣʝʝ) 

ʩʨʝʜʥʝʡ 

ʩʫʭʦʩʪʠ 
ʚʣʘʞʥʦʛʦ 

ʩʳʨʦʛʦ 

(ʙʦʣʝʝ) 

ʇʰʝʥʠʮʘ, ʨʦʞʴ, ʷʯʤʝʥʴ, ʨʠʩ, ʛʨʝʯʠʭʘ 14,0 14,0é15,5 15,5é17,0 17,0 

ʆʚʸʩ, ʛʦʨʦʭ, ʢʦʨʤʦʚʳʝ ʙʦʙʳ, ʢʫʢʫʨʫʟʘ 14,0 14,0é16,0 16,0é18,0 18,0 

ʂʫʢʫʨʫʟʘ ʚ ʧʦʯʘʪʢʘʭ, ʬʘʩʦʣʴ 16,0 16,0é18,0 18,0é20,0 20,0 

ɺʣʘʞʥʦʝ ʠ ʩʳʨʦʝ ʟʝʨʥʦ ʥʝ ʤʦʞʝʪ ʭʨʘʥʠʪʴʩʷ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ, ʪʘʢ ʢʘʢ ʚ 

ʥʸʤ ʙʳʩʪʨʦ ʨʘʟʚʠʚʘʶʪʩʷ ʚʨʝʜʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʠ ʧʦʚʳʰʘʝʪʩʷ ʠʥʪʝʥʩʠʚ-

ʥʦʩʪʴ ʝʛʦ ʜʳʭʘʥʠʷ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʘʤʦʩʦʛʨʝʚʘʥʠʶ ʠ ʧʦʨʯʝ ʟʝʨʥʘ. ɺ ʩʫʭʦʤ 

ʟʝʨʥʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦʯʪʠ ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʷʪʴ 

ʝʛʦ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʙʝʟ ʫʭʫʜʰʝʥʠʷ ʢʘʯʝʩʪʚʘ. ʆʜʥʘʢʦ ʚ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʝʨʠʦʜ ʫʙʦʨʢʠ ʟʘʯʘʩʪʫʶ ʩʦʚʧʘʜʘʝʪ ʩ ʥʘʩʪʫʧʣʝʥʠʝʤ 

ʜʦʞʜʣʠʚʦʡ ʧʦʛʦʜʳ, ʠ ʫʙʨʘʥʥʳʡ ʭʣʝʙ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʜʦ 32 % ʚʣʘʛʠ. ɺʣʘʞ-

ʥʦʩʪʴ ʟʝʨʥʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ, ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳ-

ʰʘʪʴ 14 % (ʪʘʙʣʠʮʘ 1.8). ʇʦ ʜʘʥʥʳʤ ʬʨʘʥʮʫʟʩʢʠʭ ʵʢʩʧʝʨʪʦʚ, ʝʞʝʛʦʜʥʳʝ ʧʦʪʝʨʠ 

ʟʝʨʥʘ ʚ ʤʠʨʝ ʪʦʣʴʢʦ ʠʟ-ʟʘ ʥʝʩʦʙʣʶʜʝʥʠʷ ʵʪʦʛʦ ʫʩʣʦʚʠʷ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ         

10 ʤʣʥ. ʪ. 

ʊʘʙʣʠʮʘ 1.8 - ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ ʠ ʩʝʤʷʥ ʧʦʩʣʝ ʩʫʰʢʠ [91] 

ʂʫʣʴʪʫʨʘ 

ɺʣʘʞʥʦʩʪʴ ʟʝʨʥʘ ʠʣʠ ʩʝʤʷʥ, % 

ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ ʥʘ ʭʨʘʥʝʥʠʝ 
ʥʘ ʜʣʠʪʝʣʴʥʦʝ 

ʭʨʘʥʝʥʠʝ (> 1 ʛʦʜʘ) 

ʥʝ ʚʳʰʝ ʥʝ ʥʠʞʝ ʥʝ ʚʳʰʝ ʥʝ ʥʠʞʝ ʥʝ ʚʳʰʝ ʥʝ ʥʠʞʝ 

ʇʰʝʥʠʮʘ 14,5 13,5 15 14 14 13 

ʈʦʞʴ 15,5 14,5 15 14 14 13 

ʗʯʤʝʥʴ 14,5 13,5 15 14 14 13 

ʆʚʸʩ 13,5 12,5 14 13 14 13 

ʇʨʦʩʦ 13,5 12.5 14 13 13 12 

ɻʨʝʯʠʭʘ 14,5 13,5 15 14 14 13 

ʈʠʩ 15,5 14,5 14 13 14 13 

ʂʫʢʫʨʫʟʘ 15 14 14 13 13 12 

ʇʦʜʩʦʣʥʝʯʥʠʢ 8 7 7 6 - - 

ɻʦʨʦʭ 15 14 16 15 15 14 

ʉʦʷ 14 13 14 13 - - 

ɺʣʘʛʘ ʚ ʟʝʨʥʝ - ʵʪʦ ʩʨʝʜʘ, ʧʨʠ ʫʯʘʩʪʠʠ ʢʦʪʦʨʦʡ ʩʦʚʝʨʰʘʝʪʩʷ ʦʙʤʝʥ ʚʝ-

ʱʝʩʪʚ. ɽʩʣʠ ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ ʥʝʚʝʣʠʢʦ, ʦʥʘ ʥʘʭʦʜʠʪʩʷ ʚ ʩʚʷʟʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ ʚ ʝʛʦ ʢʣʝʪʢʘʭ ʧʦʷʚʣʷʝʪʩʷ ʩʚʦʙʦʜʥʘʷ ʚʣʘʛʘ, ʢʦ-

ʪʦʨʘʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ. ɿʘʜʘʯʘ ʩʫʰʢʠ ʟʘʢʣʶʯʘʝʪ-

ʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚ ʩʥʠʞʝʥʠʠ ʚʣʘʞʥʦʩʪʠ ʜʦ ʢʦʥʜʠʮʠʦʥʥʦʡ. 

ɻʠʛʨʦʩʢʦʧʠʯʥʦʩʪʴ, ʪ. ʝ. ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʛʣʦʱʘʪʴ ʠ ʦʪʜʘʚʘʪʴ ʚʣʘʛʫ, ʷʚʣ̫-

ʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʩʚʦʡʩʪʚ ʟʝʨʥʘ ʠ ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʩʪʨʦʝʥʠʷ ʠ ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ. ʅʘʠʙʦʣʴʰʫʶ ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʴ ʠʤʝʶʪ ʟʘʨʦʜʳʰ ʠ ʙʣʠʞʘʡʰʘʷ ʢ ʥʝʤʫ 

ʯʘʩʪʴ ʟʝʨʥʘ. 

ɺʣʘʛʦʦʙʤʝʥ ʤʝʞʜʫ ʟʝʨʥʦʚʦʡ ʤʘʩʩʦʡ ʠ ʩʦʧʨʠʢʘʩʘʶʱʠʤʩʷ ʩ ʥʝʡ ʚʦʟʜʫʭʦʤ 

ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʠʜʝʪ ʥʝʧʨʝʨʳʚʥʦ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʚʦʟʜʫʭʘ 
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(ʝʛʦ ʚʣʘʞʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ) ʠ ʩʦʩʪʦʷʥʠʷ ʟʝʨʥʦʚʦʡ ʤʘʩʩʳ ʚʣʘʛʦʦʙʤʝʥ ʧʨʦʠʩ-

ʭʦʜʠʪ ʚ ʜʚʫʭ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: 

- ʧʝʨʝʜʘʯʘ ʚʣʘʛʠ ʦʪ ʟʝʨʥʘ ʢ ʚʦʟʜʫʭʫ; ʪʘʢʦʝ ʷʚʣʝʥʠʝ (ʜʝʩʦʨʙʮʠʷ) ʥʘʙʣʶʜʘ-

ʝʪʩʷ, ʢʦʛʜʘ ʧʘʨʮʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʚʦʜʷʥʳʭ ʧʘʨʦʚ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʨʥʘ ʙʦʣʴʰʝ 

ʧʘʨʮʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚʦʜʷʥʳʭ ʧʘʨʦʚ ʚ ʚʦʟʜʫʭʝ; 

- ʫʚʣʘʞʥʝʥʠʝ ʟʝʨʥʘ ʚʩʣʝʜʩʪʚʠʝ ʧʦʛʣʦʱʝʥʠʷ (ʩʦʨʙʮʠʠ) ʚʣʘʛʠ ʠʟ ʦʢʨʫʞʘʶ-

ʱʝʛʦ ʚʦʟʜʫʭʘ; ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ ʧʨʦʠʩʭʦʜʠʪ, ʝʩʣʠ ʧʘʨʮʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʚʦʜʷ-

ʥʳʭ ʧʘʨʦʚ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʨʥʘ ʤʝʥʴʰʝ ʧʘʨʮʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚʦʜʷʥʳʭ ʧʘʨʦʚ 

ʚ ʚʦʟʜʫʭʝ. 

ɺʣʘʛʦʦʙʤʝʥ ʤʝʞʜʫ ʚʦʟʜʫʭʦʤ ʠ ʟʝʨʥʦʤ ʧʨʝʢʨʘʱʘʝʪʩʷ, ʝʩʣʠ ʧʘʨʮʠʘʣʴʥʦʝ 

ʜʘʚʣʝʥʠʝ ʚʦʜʷʥʦʛʦ ʧʘʨʘ ʚ ʚʦʟʜʫʭʝ ʠ ʥʘʜ ʟʝʨʥʦʤ ʦʜʠʥʘʢʦʚʦ. ʇʨʠ ʵʪʦʤ ʥʘʩʪʫʧʘʝʪ 

ʩʦʩʪʦʷʥʠʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ. ɺʣʘʞʥʦʩʪʴ ʟʝʨʥʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʪʘ-

ʢʦʤʫ ʩʦʩʪʦʷʥʠʶ, ʥʘʟʳʚʘʶʪ ʨʘʚʥʦʚʝʩʥʦʡ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʣʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʪʨʝʙʫʝʪʩʷ ʩʪʘʮʠʦʥʘʨʥʳʡ ʨʝʞʠʤ ʚ 

ʪʝʯʝʥʠʝ ʜʦʚʦʣʴʥʦ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ (9 ʩʫʪʦʢ, ʠʥʦʛʜʘ ʠ ʙʦʣʴʰʝ). ɽʩʪʝʩʪʚʝʥ-

ʥʦ, ʧʦʜʦʙʥʦʛʦ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʝ ʙʳʚʘʝʪ, ʥʘʨʫʞʥʳʝ ʫʯʘʩʪʢʠ 

ʥʘʩʳʧʠ ʟʝʨʥʦʚʦʡ ʤʘʩʩʳ, ʩʦʧʨʠʢʘʩʘʶʱʠʝʩʷ ʩ ʚʦʟʜʫʭʦʤ, ʥʝʧʨʝʨʳʚʥʦ ʠʟʤʝʥʷʶʪ 

ʩʚʦʶ ʚʣʘʞʥʦʩʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʧʘʨʘʤʝʪʨʦʚ. ʆʜʥʘʢʦ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʣʘ-

ʛʦʦʙʤʝʥʘ ʩʦʭʨʘʥʷʶʪʩʷ. ʇʨʠ ʜʣʠʪʝʣʴʥʦʤ ʭʨʘʥʝʥʠʠ ʟʝʨʥʦʚʳʭ ʤʘʩʩ ʧʦʚʳʰʝʥʥʦʡ 

ʚʣʘʞʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʥʠʟʢʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʚʣʘʞʥʦʩʪʴ 

ʟʝʨʥʘ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʝʪʩʷ. ʅʘʦʙʦʨʦʪ, ʩʫʭʘʷ ʟʝʨʥʦʚʘʷ ʤʘʩʩʘ ʧʨʠ ʭʨʘʥʝʥʠʠ ʚ 

ʩʢʣʘʜʝ ʩ ʚʦʟʜʫʭʦʤ, ʙʦʣʝʝ ʥʘʩʳʱʝʥʥʳʤ ʚʦʜʷʥʳʤʠ ʧʘʨʘʤʠ, ʫʚʣʘʞʥʷʝʪʩʷ, ʝʝ ʤʘʩ-

ʩʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʇʦʜʦʙʥʳʝ ʠʟʤʝʥʝʥʠʷ ʥʦʩʷʪ ʠ ʩʝʟʦʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʪʘʢ ʢʘʢ 

ʥʘʩʳʱʝʥʥʦʩʪʴ ʚʦʟʜʫʭʘ ʚʣʘʛʦʡ ʚ ʨʘʟʥʳʝ ʤʝʩʷʮʳ ʥʝʦʜʠʥʘʢʦʚʘ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʟʘ-

ʤʝʪʥʦ ʧʨʠ ʭʨʘʥʝʥʠʠ ʧʘʨʪʠʡ ʟʝʨʥʘ ʠ ʩʝʤʷʥ ʥʘʩʳʧʴʶ ʥʝʙʦʣʴʰʦʡ ʚʳʩʦʪʳ (1...2 ʤ) 

ʠʣʠ ʚ ʤʷʛʢʦʡ ʪʘʨʝ (ʪʢʘʥʝʚʳʭ ʤʝʰʢʘʭ). 

ɺ ʩʚʷʟʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʩʦʟʨʝʚʘʥʠʷ ʠ ʨʘʟʥʦʡ ʩʦʨʙʮʠʦʥʥʦʡ ʝʤʢʦ-

ʩʪʴʶ ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ ʠ ʩʝʤʷʥ ʧʨʠ ʫʙʦʨʢʝ ʫʨʦʞʘʷ ʠ ʧʝʨʝʜ ʠʭ ʭʨʘʥʝʥʠʝʤ ʢʦʣʝʙ-

ʣʝʪʩʷ ʦʪ 7 % ʜʦ 32...36 %. ɺ ʪʘʙʣʠʮʝ 1.8 ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʦ ʨʘʚʥʦʚʝʩʥʦʡ 

ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʦʚʳʭ ʟʣʘʢʦʚʳʭ ʠ ʙʦʙʦʚʳʭ, ʘ ʥʘ ʨʠʩʫʥʢʝ 1.9 - ʢʨʠʚʳʝ, ʭʘʨʘʢʪʝʨʠ-

ʟʫʶʱʠʝ ʨʘʚʥʦʚʝʩʥʫʶ ʚʣʘʞʥʦʩʪʴ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ. 

ʊʘʙʣʠʮʘ 1.9 ï ʈʘʚʥʦʚʝʩʥʘʷ ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨ, (%) [18] 

ɿʝʨʥʦ 
ʊʝʤʧʝʨʘ-

ʪʫʨʘ, Áʉ 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ, % 

20 30 40 50 60 70 80 90 

1 2 3 4 5 6 7 8 9 10 

ʇʰʝʥʠʮʘ 30 7,4 8,8 10,2 11,4 12,5 14 15,7 19,3 

ʈʦʞʴ 30 7,8 9 10,4 11,5 12,8 14,3 16,5 20,3 

ʗʯʤʝʥʴ 30 7,6 9,1 10,4 12,2 12,2 14,3 16,6 19 

ʆʚʸʩ 30 6,2 7,9 8,7 9,8 11,6 13,8 16,2 19 

ʈʠʩ ï ʟʝʨʥʦ 30 7,1 8,5 10 10,9 11,9 13,1 14,7 17,1 

ʈʠʩ ʦʰʝʣʫʰʝʥʥʳʡ 30 7,6 9,2 10,6 11,7 12,5 13,9 15,4 17,7 

ʇʨʦʩʦ 30 7,2 8,7 10,2 11 12,1 13,6 15,3 17,7 

ʂʫʢʫʨʫʟʘ 30 7,9 9 10,1 11,2 12,4 13,9 15,9 18,3 

ʉʦʷ 30 5 5,7 6,4 7,2 8,9 10,6 14,5 20,2 

ʇʰʝʥʠʮʘ 20 7,8 9,2 10,7 11,8 13,1 14,3 16 20 

ʈʦʞʴ 20 8,3 9,5 10,9 12,2 13,5 15,2 17,4 20,8 

ʗʯʤʝʥʴ 20 8,3 9,5 10,9 12 13,4 15,2 17,5 20,5 

ʆʚʸʩ 20 6,7 8,3 9,4 10,8 12 14,4 16,8 19,9 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1.3 
1 2 3 4 5 6 7 8 9 10 

ʈʠʩ ï ʟʝʨʥʦ 20 7,5 9,1 10,3 11,4 12,5 13,7 15,2 17,6 

ʈʠʩ ʦʰʝʣʫʰʝʥʥʳʡ 20 8 9,6 10,9 12 13 14,6 16 18,7 

ʇʨʦʩʦ 20 7,8 9,1 10,5 11,6 12,7 14,3 15,9 18,3 

ʂʫʢʫʨʫʟʘ 20 8,2 9,4 10,7 11,9 13,2 14,9 16,9 19,2 

ʉʦʷ 20 5,4 6,5 7,1 8 9,5 11,6 15,3 20,9 

ʇʰʝʥʠʮʘ 0 8,7 10,1 11,2 12,4 13,5 15 16,7 21,3 

ʈʦʞʴ 0 8,9 10,4 11,6 12,7 13,9 15,8 18,3 21,9 

ʗʯʤʝʥʴ 0 9,2 10,6 12,1 13,1 14,4 16,4 18,3 21,1 

ʆʚʸʩ 0 7,8 9,1 10,5 11,8 12,9 15,2 17,9 20,7 

ʈʠʩ ï ʟʝʨʥʦ 0 8,2 9,9 11,1 12,3 13,3 14,5 16,6 19,2 

ʈʠʩ ʦʰʝʣʫʰʝʥʥʳʡ 0 8,7 10,3 11,5 12,6 13,6 15,2 17,4 20 

ʇʨʦʩʦ 0 8,7 10,2 11,7 12,5 13,6 15,2 17,1 19,1 

ʂʫʢʫʨʫʟʘ 0 9,4 10,5 11,6 12,7 13,8 15,6 17,6 20,1 

ʉʦʷ 0 5,8 7 7,7 8,7 9,6 12 16,2 21,5 

ʈʘʚʥʦʚʝʩʥʘʷ ʚʣʘʞʥʦʩʪʴ ʩʝʤʷʥ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʥʘʤʥʦʛʦ ʥʠʞʝ, ʯʝʤ ʟʣʘ-

ʢʦʚʳʭ ʠ ʙʦʙʦʚʳʭ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʤʝʥʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʥʠʭ ʛʠʜʨʦʬʠʣʴʥʳʭ 

ʢʦʣʣʦʠʜʦʚ. 

 
ʈʠʩʫʥʦʢ 1.9 ï ʈʘʚʥʦʚʝʩʥʘʷ ʚʣʘʞʥʦʩʪʴ ʩʝʤʷʥ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ: 

1 ï ʢʣʝʱʝʚʠʥʘ; 2 ï ʧʦʜʩʦʣʥʝʯʥʠʢ; 3 ï ʛʦʨʯʠʮʘ ʩʠʟʘʷ; 4 ï ʣʸʥ; 5 ï ʨʳʞʠʢ;             

6 ï ʭʣʦʧʯʘʪʥʠʢ; 7 - ʩʦʷ 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʨʘʚʥʦʚʝʩʥʘʷ ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʘʷʩʷ ʧʨʠ ʝʛʦ 

ʧʨʝʙʳʚʘʥʠʠ ʚ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʝ, ʥʘʩʳʱʝʥʥʦʡ ʚʦʜʷʥʳʤʠ ʧʘʨʘʤʠ (ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʚʣʘʞʥʦʩʪʴ ű = 100 %), - ʪʦʪ ʧʨʝʜʝʣ, ʜʦ ʢʦʪʦʨʦʛʦ ʟʝʨʥʦ ʤʦʞʝʪ ʩʦʨʙʠʨʦʚʘʪʴ ʧʘʨʳ 

ʚʦʜʳ ʠʟ ʚʦʟʜʫʭʘ. ɼʘʣʴʥʝʡʰʝʝ ʫʚʣʘʞʥʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʪʦʣʴʢʦ ʧʨʠ ʚʧʠʪʳʚʘʥʠʠ 

ʢʘʧʝʣʴʥʦʞʠʜʢʦʡ ʚʣʘʛʠ. ʋʩʪʘʥʦʚʠʪʴ ʪʦʯʥʦ ʨʘʚʥʦʚʝʩʥʫʶ ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ ʧʨʠ    

ű = 100 % ʜʦʚʦʣʴʥʦ ʪʨʫʜʥʦ, ʪʘʢ ʢʘʢ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʚʳʜʝʨʞʠʚʘʥʠʠ ʚ ʚʦʟʜʫʭʝ, 

ʥʘʩʳʱʝʥʥʦʤ ʚʦʜʷʥʳʤʠ ʧʘʨʘʤʠ, ʦʥʦ ʧʦʜʚʝʨʛʘʝʪʩʷ ʘʢʪʠʚʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʤʠʢ-

ʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʧʦʢʨʳʚʘʝʪʩʷ ʧʣʝʩʝʥʴʶ. ʈʘʚʥʦʚʝʩʥʘʷ ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ ʠ ʩʝʤʷʥ 

ʟʘʚʠʩʠʪ ʪʘʢʞʝ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ: ʩ ʧʦʥʠʞʝʥʠʝʤ ʧʦʩʣʝʜʥʝʡ ʚʝʣʠʯʠʥʘ ʨʘʚ-

ʥʦʚʝʩʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʨʘʩʪʘʝʪ. ʇʨʠ ʩʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʩ 30 Áʉ ʜʦ 0 Áʉ 
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ʨʘʚʥʦʚʝʩʥʘʷ ʚʣʘʞʥʦʩʪʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 1,4 %. 

ʈʘʚʥʦʚʝʩʥʘʷ ʚʣʘʞʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʟʝʨʝʥ ʠʣʠ ʩʝʤʷʥ ʚ ʟʝʨʥʦʚʦʡ ʤʘʩʩʝ ʥʝ-

ʦʜʠʥʘʢʦʚʘ ʚʩʣʝʜʩʪʚʠʝ ʨʘʟʣʠʯʠʷ ʠʭ ʨʘʟʤʝʨʦʚ, ʬʦʨʤʳ ʠ ʪ. ʜ. ɼʘʞʝ ʦʪʜʝʣʴʥʳʝ 

ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʯʘʩʪʠ ʟʝʨʥʦʚʢʠ ʠʣʠ ʩʝʤʝʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʝʦʜʠʥʘʢʦʚʦʡ 

ʚʣʘʞʥʦʩʪʴʶ. ʊʘʢ, ʫ ʩʝʤʷʥʢʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʥʘʠʤʝʥʝʝ ʛʠʛʨʦʩʢʦʧʠʯʥʦ ʷʜʨʦ, ʘ 

ʥʘʠʙʦʣʝʝ - ʣʫʟʛʘ. ʋ ʟʘʨʦʜʳʰʘ ʚʩʝʭ ʟʣʘʢʦʚʳʭ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʚʣʘʞʥʦʩʪʴ, ʯʝʤ ʫ 

ʵʥʜʦʩʧʝʨʤʘ, ʠ ʪ. ʜ. 

ʇʨʦʮʝʩʩʳ ʩʦʨʙʮʠʠ ʠ ʜʝʩʦʨʙʮʠʠ ʧʨʦʪʝʢʘʶʪ ʚ ʟʝʨʥʦʚʦʡ ʤʘʩʩʝ ʠ ʚ ʩʚʷʟʠ ʩ 

ʨʘʟʣʠʯʥʦʡ ʠʩʭʦʜʥʦʡ ʚʣʘʞʥʦʩʪʴʶ ʚʭʦʜʷʱʠʭ ʚ ʥʝʝ ʢʦʤʧʦʥʝʥʪʦʚ. ʕʪʦ ʦʩʦʙʝʥʥʦ 

ʟʘʤʝʪʥʦ ʚ ʩʚʝʞʝʫʙʨʘʥʥʦʡ ʟʝʨʥʦʚʦʡ ʤʘʩʩʝ, ʛʜʝ ʟʝʨʥʘ ʦʩʥʦʚʥʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʝʤʝ-

ʥʘ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʨʝʟʢʦ ʨʘʟʣʠʯʥʳ ʧʦ ʚʣʘʞʥʦʩʪʠ. ʀʤʝʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʜʘʥʥʳʝ, ʧʦʢʘʟʳʚʘʶʱʠʝ ʙʳʩʪʨʦʝ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʣʘʛʠ ʤʝʞʜʫ ʦʩʥʦʚʥʳʤ 

ʟʝʨʥʦʤ ʠ ʩʦʨʥʷʢʘʤʠ (ʪʘʙʣʠʮʘ 1.9). ʆʥʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʪʘʢʞʝ ʦ ʥʝʦʙʭʦʜʠʤʦ-

ʩʪʠ ʥʝʤʝʜʣʝʥʥʦʡ ʦʯʠʩʪʢʠ ʟʝʨʥʦʚʦʡ ʤʘʩʩʳ. 

ʊʘʙʣʠʮʘ 1.10 ï ʇʝʨʝʜʘʯʘ ʚʣʘʛʠ ʦʪ ʩʦʨʥʷʢʦʚ ʟʝʨʥʫ ʧʰʝʥʠʮʳ 

                          ʚ ʩʚʝʞʝʫʙʨʘʥʥʦʡ ʟʝʨʥʦʚʦʡ ʤʘʩʩʝ 

ɺʨʝʤʷ ʘʥʘʣʠʟʘ 
ɺʣʘʞʥʦʩʪʴ, % 

ʦʩʥʦʚʥʦʛʦ ʟʝʨʥʘ ʩʝʤʷʥ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ 

ʉʨʘʟʫ ʧʦʩʣʝ ʫʙʦʨʢʠ ʧʨʷʤʳʤ ʢʦʤʙʘʡʥʠʨʦʚʘʥʠʝʤ 15,2 58,2 

ʅʘ ʪʦʢʫ, ʯʝʨʝʟ (ʯ): 

12 15,7 50,8 

24 16,1 41,3 

48 16,9 28,0 

72 17,8 23,1 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʨʘʚʥʦʚʝʩʥʦʡ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ ʦʙʥʘʨʫʞʝʥʦ ʠ ʷʚʣʝʥʠʝ ʩʦʨʙ-

ʮʠʦʥʥʦʛʦ ʛʠʩʪʝʨʝʟʠʩʘ. ʋ ʟʝʨʥʘ ʠ ʧʨʦʜʫʢʪʦʚ ʝʛʦ ʧʝʨʝʨʘʙʦʪʢʠ ʠʟʦʪʝʨʤʘ ʜʝʩʦʨʙ-

ʮʠʠ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚʳʰʝ, ʯʝʤ ʠʟʦʪʝʨʤʘ ʩʦʨʙʮʠʠ. ʇʦʵʪʦʤʫ 

ʨʘʚʥʦʚʝʩʥʘʷ ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʘʷ ʠʟʦʪʝʨʤʦʡ ʩʦʨʙʮʠʠ, ʚʩʝʛʜʘ 

ʤʝʥʴʰʝ, ʯʝʤ ʭʘʨʘʢʪʝʨʠʟʫʝʤʘʷ ʠʟʦʪʝʨʤʦʡ ʜʝʩʦʨʙʮʠʠ, ʧʨʠ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ. ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʭʦʞʜʝʥʠʝ ʤʝʞʜʫ ʠʟʦʪʝʨʤʘʤʠ 

ʩʦʨʙʮʠʠ 1 ʠ ʜʝʩʦʨʙʮʠʠ 2 ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʫʯʘʩʪʢʝ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʴʶ 

ʚʦʟʜʫʭʘ 20...70 % (ʨʠʩʫʥʦʢ 1.10). 

 
ʈʠʩʫʥʦʢ 1.10 ï ʀʟʦʪʝʨʤʳ ʩʦʨʙʮʠʠ (1) ʠ ʜʝʩʦʨʙʮʠʠ (2) ʟʝʨʥʘ ʧʰʝʥʠʮʳ 



22 

 

ʗʚʣʝʥʠʝ ʩʦʨʙʮʠʠ ʠ ʜʝʩʦʨʙʮʠʠ ʚʣʘʛʠ ʠ ʠʟʤʝʥʝʥʠʝ ʨʘʚʥʦʚʝʩʥʦʡ ʚʣʘʞʥʦʩʪʠ 

ʟʝʨʥʘ ʠ ʩʝʤʷʥ ʭʦʨʦʰʦ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ. ʊʘʢ, ʚʣʘʞʥʦʩʪʴ ʦʪ-

ʜʝʣʴʥʳʭ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ ʚ ʫʙʦʨʦʯʥʳʡ ʧʝʨʠʦʜ ʩʠʣʴʥʦ ʚʘʨʴʠʨʫʝʪ ʧʦ ʯʘʩʘʤ ʩʫʪʦʢ, 

ʜʦʩʪʠʛʘʷ ʤʘʢʩʠʤʫʤʘ ʚ ʨʘʥʥʠʝ ʫʪʨʝʥʥʠʝ ʯʘʩʳ ʠ ʩʥʠʞʘʷʩʴ ʜʦ ʤʠʥʠʤʫʤʘ ʢ ʧʦʣʫ-

ʜʥʶ ʠ ʥʘʯʘʣʫ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ ʜʥʷ, ʝʩʣʠ ʥʝʪ ʦʩʘʜʢʦʚ. 

ʋʯʠʪʳʚʘʷ ʠʟʤʝʥʝʥʠʝ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ ʧʦ ʯʘʩʘʤ ʩʫʪʦʢ, ʝʩʣʠ ʧʦʟʚʦʣʷʶʪ ʦʨ-

ʛʘʥʠʟʘʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ (ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʭʥʠʢʠ ʠ ʨʘʙʦʯʝʡ ʩʠ-

ʣʳ), ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʫʙʠʨʘʪʴ ʩʝʤʝʥʥʳʝ ʫʯʘʩʪʢʠ ʚ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʯʘʩʳ, 

ʢʦʛʜʘ ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʦʚʦʡ ʤʘʩʩʳ ʥʘʠʤʝʥʴʰʘʷ ʠ ʯʘʩʪʦ ʥʝ ʪʨʝʙʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʦ-

ʛʦ ʜʦʩʫʰʠʚʘʥʠʷ. ɺʝʣʠʯʠʥʘʤʠ ʨʘʚʥʦʚʝʩʥʦʡ ʚʣʘʞʥʦʩʪʠ ʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʘʢʪʠʚ-

ʥʦʤ ʚʝʥʪʠʣʠʨʦʚʘʥʠʠ ʟʝʨʥʦʚʳʭ ʤʘʩʩ ʠ ʠʭ ʩʫʰʢʝ. 

ɿʝʨʥʦ ʠ ʩʝʤʝʥʘ ʨʘʟʥʳʭ ʢʫʣʴʪʫʨ ʠ ʠʭ ʩʦʨʪʦʚ ʨʘʟʥʦʦʙʨʘʟʥʳ ʧʦ ʬʦʨʤʝ. ɺ 

ʧʨʝʜʝʣʘʭ ʢʘʞʜʦʡ ʢʫʣʴʪʫʨʳ ʠ ʦʪʜʝʣʴʥʦʡ ʧʘʨʪʠʠ ʟʝʨʥʘ ʧʦ ʬʦʨʤʝ ʪʘʢʞʝ ʥʘʙʣʶ-

ʜʘʶʪ ʨʘʟʣʠʯʠʷ ʚʩʣʝʜʩʪʚʠʝ ʥʝʦʜʠʥʘʢʦʚʦʡ ʩʪʝʧʝʥʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʟʨʝʣʦʩʪʠ ʠ 

ʜʨʫʛʠʭ ʧʨʠʯʠʥ. 

ʉʫʱʝʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʬʦʨʤʳ ʟʝʨʥʘ: ʰʘʨʦʦʙʨʘʟʥʘʷ, ʯʝʯʝʚʠʮʝʦʙʨʘʟʥʘʷ, 

ʵʣʣʠʧʩʦʠʜ ʚʨʘʱʝʥʠʷ; ʬʦʨʤʘ ʩ ʨʘʟʣʠʯʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʚ ʪʨʸʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. 

ɿʝʨʥʦ, ʙʦʣʝʝ ʧʨʠʙʣʠʞʘʶʱʝʝʩʷ ʧʦ ʬʦʨʤʝ ʢ ʰʘʨʫ, ʜʘʸʪ ʙʦʣʴʰʠʡ ʚʳʭʦʜ ʤʫ-

ʢʠ, ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʪʘʢʦʡ ʬʦʨʤʝ ʥʘ ʦʙʦʣʦʯʝʯʥʳʝ ʯʘʩʪʠʮʳ ʧʨʠʭʦʜʠʪʩʷ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʤʝʥʴʰʘʷ ʜʦʣʷ, ʯʝʤ ʧʨʠ ʣʶʙʦʡ ʜʨʫʛʦʡ ʬʦʨʤʝ. ɿʝʨʥʦ ʰʘʨʦʦʙʨʘʟʥʦʡ ʬʦʨ-

ʤʳ ʠʤʝʝʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʥʘʪʫʨʫ, ʪʘʢ ʢʘʢ ʧʣʦʪʥʝʝ ʫʢʣʘʜʳʚʘʝʪʩʷ ʚ ʤʝʨʢʝ. 

ʇʦʜ ʣʠʥʝʡʥʳʤʠ ʨʘʟʤʝʨʘʤʠ (ʨʠʩʫʥʦʢ 1.11) ʧʦʥʠʤʘʶʪ ʜʣʠʥʫ, ʰʠʨʠʥʫ ʠ 

ʪʦʣʱʠʥʫ ʟʝʨʥʘ. ɼʣʠʥʦʡ ʥʘʟʳʚʘʶʪ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʦʩʥʦʚʘʥʠʝʤ ʠ ʚʝʨʭʫʰʢʦʡ 

ʟʝʨʥʘ, ʰʠʨʠʥʦʡ - ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʙʦʢʦʚʳʤʠ ʩʪʦʨʦʥʘʤʠ, ʪʦʣʱʠ-

ʥʦʡ ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʧʠʥʥʦʡ ʠ ʙʨʶʰʥʦʡ ʩʪʦʨʦʥʦʡ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʣʠʥʝʡ-

ʥʳʭ ʨʘʟʤʝʨʦʚ ʦʧʨʝʜʝʣʷʝʪ ʢʨʫʧʥʦʩʪʴ ʟʝʨʥʘ. 

 
ʈʠʩʫʥʦʢ 1.11 ï ʃʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ ʟʝʨʥʦʚʢʠ: 

a ï ʜʣʠʥʘ ʟʝʨʥʦʚʢʠ, ʤʤ; b ï ʰʠʨʠʥʘ ʟʝʨʥʦʚʢʠ, ʤʤ; ʩ ï ʪʦʣʱʠʥʘ ʟʝʨʥʦʚʢʠ, ʤʤ 

ʂʨʫʧʥʦʝ ʟʝʨʥʦ ʜʘʸʪ ʙʦʣʴʰʠʡ ʚʳʭʦʜ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʪʘʢ ʢʘʢ ʚ ʥʸʤ 

ʙʦʣʴʰʝ ʵʥʜʦʩʧʝʨʤʘ ʠ ʤʝʥʴʰʝ ʦʙʦʣʦʯʝʢ. 

ʆʙʲʸʤ ʟʝʨʥʘ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʘʩʯʸʪʘ ʩʢʚʘʞʠʩʪʦʩʪʠ ʟʝʨʥʦʚʦʡ ʤʘʩʩʳ, 

ʥʘʩʳʧʥʦʡ ʧʣʦʪʥʦʩʪʠ, ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʞʠʤʘ ʧʝʨʝʨʘʙʦʪʢʠ ʟʝʨʥʘ, ʚʝʣʠʯʠʥʳ ʚʳʭʦ-

ʜʘ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. ʉʨʝʜʥʠʡ ʦʙʲʝʤ ʦʜʥʦʛʦ ʟʝʨʥʘ ʦʧʨʝʜʝʣʷʶʪ ʧʦʛʨʫʞʝʥʠʝʤ 

ʥʘʚʝʩʢʠ ʟʝʨʥʘ ʚ ʤʝʨʥʫʶ ʩʪʝʢʣʷʥʥʫʶ ʢʦʣʙʫ, ʚ ʢʦʪʦʨʫʶ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʣʠʪ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʦʙʲʝʤ ʞʠʜʢʦʩʪʠ, ʥʝ ʚʳʟʳʚʘʶʱʝʡ ʥʘʙʫʭʘʥʠʷ ʟʝʨʥʘ (ʢʩʠʣʦʣ, ʪʦ-

ʣʫʦʣ ʠ ʜʨ.). ɺ ʪʘʙʣʠʮʝ 1.11 ʧʨʠʚʝʜʝʥʳ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʦʙʲʸʤʘ ʦʪʜʝʣʴʥʳʭ ʟʝʨ-



23 

 

ʥʦʚʦʢ ʨʘʟʣʠʯʥʳʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. 

ʊʘʙʣʠʮʘ 1.11 - ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʦʙʲʸʤʘ ʦʪʜʝʣʴʥʳʭ ʟʝʨʥʦʚʦʢ 

                          ʨʘʟʣʠʯʥʳʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ 
ɿʝʨʥʦ ʆʙʲʸʤ, ʤʤ

3
 

ʇʰʝʥʠʮʘ 11é56 

ʈʦʞʴ 10é30 

ʂʫʢʫʨʫʟʘ 140é260 

ʗʯʤʝʥʴ 20é40 

ʆʚʸʩ (ʙʝʟ ʧʣʸʥʦʢ) 9é16 

ʇʨʦʩʦ 5é6 

ɻʨʝʯʠʭʘ 9é20 

ɻʦʨʦʭ 114é320 

ʇʦʜʩʦʣʥʝʯʥʠʢ 22é60 

ɺʳʧʦʣʥʝʥʥʳʤʠ ʥʘʟʳʚʘʶʪ ʟʸʨʥʘ, ʜʦʩʪʠʛʰʠʝ ʧʨʠ ʧʦʣʥʦʤ ʩʦʟʨʝʚʘʥʠʠ 

ʬʦʨʤʳ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʳʨʘʚʥʝʥʥʦʩʪʴʶ ʚʩʝʭ ʩʪʨʫʢʪʫʨ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʩʦʨʪʘ, 

ʣʠʥʠʠ, ʛʠʙʨʠʜʘ. ɺʳʧʦʣʥʝʥʥʳʤ ʤʦʞʝʪ ʙʳʪʴ ʪʘʢʞʝ ʤʝʣʢʦʝ, ʥʦʨʤʘʣʴʥʦ ʨʘʟʚʠʪʦʝ 

ʟʝʨʥʦ. ʊʘʢʦʝ ʟʝʨʥʦ ʫʩʪʫʧʘʝʪ ʧʦ ʢʘʯʝʩʪʚʫ ʢʨʫʧʥʦʤʫ ʟʝʨʥʫ, ʥʦ ʜʘʸʪ ʜʦʙʨʦʢʘʯʝ-

ʩʪʚʝʥʥʳʝ ʧʨʦʜʫʢʪʳ ʧʝʨʝʨʘʙʦʪʢʠ, ʭʦʪʷ ʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝʤ ʦʙʲʸʤʝ. 

ʑʫʧʣʳʤ ʥʘʟʳʚʘʶʪ ʟʝʨʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʳʧʦʣʥʝʥʥʦʝ, ʥʝʝʩʪʝʩʪʚʝʥʥʦ 

ʩʤʦʨʱʝʥʥʦʝ ʚʩʣʝʜʩʪʚʠʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʝʛʦ ʨʘʟʚʠʪʠʷ. ʑʫʧʣʦʝ ʟʝʨʥʦ 

ʤʝʣʢʦʝ, ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ ʟʘʧʘʩʦʤ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʠʥʦʛʜʘ ʩʦʩʪʦʷʱʝʝ ʧʦ-

ʯʪʠ ʠʟ ʦʜʥʦʡ ʦʙʦʣʦʯʝʯʥʦʡ ʪʢʘʥʠ. 

ʄʝʞʜʫ ʚʳʧʦʣʥʝʥʥʳʤʠ ʠ ʱʫʧʣʳʤʠ ʟʸʨʥʘʤʠ ʥʘʭʦʜʷʪʩʷ ʧʨʦʤʝʞʫʪʦʯʥʳʝ 

ʬʦʨʤʳ ʟʝʨʥʘ ʨʘʟʣʠʯʥʳʭ ʨʘʟʤʝʨʦʚ ʩ ʥʝʦʜʠʥʘʢʦʚʦʡ ʚʳʧʦʣʥʝʥʥʦʩʪʴʶ. 

ʉʪʝʧʝʥʴ ʱʫʧʣʦʩʪʠ ʟʘʚʠʩʠʪ ʦʪ ʩʪʘʜʠʠ ʥʘʣʠʚʘ ʟʝʨʥʘ, ʚ ʢʦʪʦʨʫʶ ʩʪʘʣʠ ʧʨʦ-

ʷʚʣʷʪʴʩʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʩʦʟʨʝʚʘʥʠʷ. 

ɺʳʨʘʚʥʝʥʥʦʩʪʴʶ ʥʘʟʳʚʘʶʪ ʩʪʝʧʝʥʴ ʦʜʥʦʨʦʜʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʟʸʨʝʥ, ʩʦ-

ʩʪʘʚʣʷʶʱʠʭ ʟʝʨʥʦʚʫʶ ʤʘʩʩʫ, ʧʦ ʚʣʘʞʥʦʩʪʠ, ʨʘʟʤʝʨʘʤ, ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ, 

ʮʚʝʪʫ ʠ ʜʨʫʛʠʤ ʧʦʢʘʟʘʪʝʣʷʤ. ʅʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʫʰʢʠ ʠʤʝʝʪ ʚʳʨʘʚʥʝʥ-

ʥʦʩʪʴ ʧʦ ʚʣʘʞʥʦʩʪʠ. 

ʄʘʩʩʘ 1000 ʟʸʨʝʥ ʧʦʢʘʟʳʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʚʝʱʝʩʪʚʘ, ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʚ 

ʟʝʨʥʝ, ʝʛʦ ʢʨʫʧʥʦʩʪʴ. ɹʦʣʝʝ ʢʨʫʧʥʦʝ ʟʝʨʥʦ ʠʤʝʝʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʤʘʩʩʫ 1000 ʟʸ-

ʨʝʥ. ɺ ʢʨʫʧʥʦʤ ʟʝʨʥʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʦʣʦʯʝʢ ʠ ʤʘʩʩʘ ʟʘʨʦʜʳʰʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʷʜʨʫ ʥʘʠʤʝʥʴʰʠʝ. 

ɿʝʨʥʦ ʠʤʝʝʪ ʨʘʟʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʪ. ʝ. ʦʧʨʝʜʝʣʸʥʥʫʶ ʚʟʘʠʤʦʩʚʷʟʴ, ʚʟʘʠʤʦ-

ʨʘʩʧʦʣʦʞʝʥʠʝ ʪʢʘʥʝʡ, ʧʨʠʜʘʶʱʝʝ ʦʧʨʝʜʝʣʸʥʥʦʝ ʩʪʨʦʝʥʠʝ ʝʸ ʪʢʘʥʷʤ. ʉʪʨʫʢʪʫʨʘ 

ʟʝʨʥʘ ʤʦʞʝʪ ʙʳʪʴ ʩʪʝʢʣʦʚʠʜʥʦʡ ʠ ʤʫʯʥʠʩʪʦʡ. 

ʄʫʯʥʠʩʪʳʤ ʥʘʟʳʚʘʶʪ ʟʝʨʥʦ, ʠʤʝʶʱʝʝ ʥʝʧʨʦʟʨʘʯʥʫʶ ʢʦʥʩʠʩʪʝʥʮʠʶ ʩ 

ʨʳʭʣʦʤʫʯʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʦʡ. ʄʫʯʥʠʩʪʦʝ ʟʝʨʥʦ ʥʘ ʧʦʧʝʨʝʯʥʦʤ ʨʘʟʨʝʟʝ ʠʤʝʝʪ 

ʙʝʣʳʡ ʮʚʝʪ ʠ ʚʠʜ ʤʝʣʘ. 

ʉʪʝʢʣʦʚʠʜʥʦʝ - ʟʝʨʥʦ, ʠʤʝʶʱʝʝ ʧʦʯʪʠ ʧʨʦʟʨʘʯʥʫʶ ʢʦʥʩʠʩʪʝʥʮʠʶ ʩ ʨʦ-

ʛʦʚʠʜʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʚ ʨʘʟʣʦʤʝ. ʇʦʧʝʨʝʯʥʳʡ ʨʘʟʨʝʟ ʩʪʝʢʣʦʚʠʜʥʦʛʦ ʟʝʨʥʘ ʩʭʦ-

ʜʝʥ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʦʩʢʦʣʢʘ ʩʪʝʢʣʘ ʠ ʩʦʟʜʘʸʪ ʚʧʝʯʘʪʣʝʥʠʝ ʧʨʦʟʨʘʯʥʦʡ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʤʦʥʦʣʠʪʥʦʛʦ ʧʣʦʪʥʦʛʦ ʚʝʱʝʩʪʚʘ. 

ʈʘʟʣʠʯʘʶʪ ʪʘʢʞʝ ʯʘʩʪʠʯʥʦ ʩʪʝʢʣʦʚʠʜʥʦʝ ʟʝʨʥʦ - ʟʸʨʥʘ ʩ ʯʘʩʪʠʯʥʦ ʧʨʦʩʚʝ-

ʯʠʚʘʝʤʳʤ ʠʣʠ ʯʘʩʪʠʯʥʦ ʥʝʧʨʦʩʚʝʯʠʚʘʝʤʳʤ ʵʥʜʦʩʧʝʨʤʦʤ. ɺ ʯʘʩʪʠʯʥʦ ʩʪʝʢʣʦ-

ʚʠʜʥʦʤ ʟʝʨʥʝ ʩʪʝʢʣʦʚʠʜʥʘʷ ʩʪʨʫʢʪʫʨʘ ʤʦʞʝʪ ʙʳʪʴ ʥʝʩʧʣʦʰʥʦʡ, ʠʣʠ ʟʘʥʠʤʘʪʴ 
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ʯʘʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʨʝʟʘ, ʠʣʠ ʚ ʚʠʜʝ ʤʝʣʢʠʭ ʧʷʪʝʥ, ʚ ʙʝʩʧʦʨʷʜʢʝ 

ʨʘʟʙʨʦʩʘʥʥʳʭ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʩʨʝʟʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʨʝʟ ʩʪʘʥʦʚʠʪʩʷ ʧʸʩʪʨʳʤ. 

ɺʩʭʦʞʝʩʪʴ ʩʝʤʷʥ - ʪɻʦ ʩʧʦʩʦʙʥʦʩʪʴ ʩʝʤʷʥ ʦʙʨʘʟʦʚʳʚʘʪʴ ʥʦʨʤʘʣʴʥʦ ʨʘʟ-

ʚʠʪʳʝ ʧʨʦʨʦʩʪʢʠ, ʪʦ ʝʩʪʴ ʩʪʝʙʣʠ ʨʘʩʪʝʥʠʷ ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ ʝʛʦ ʨʘʟʚʠʪʠʷ ʠʟ ʩʝʤʝ-

ʥʠ (ʨʦʩʪʢʠ) ʚʤʝʩʪʝ ʩ ʨʘʟʚʠʚʰʠʤʠʩʷ ʟʘʨʦʜʳʰʝʚʳʤʠ ʢʦʨʝʰʢʘʤʠ. ɺʩʭʦʞʝʩʪʴ 

ʦʧʨʝʜʝʣʷʶʪ ʧʨʦʨʘʱʠʚʘʥʠʝʤ ʩʝʤʷʥ ʚ ʪʝʯʝʥʠʝ 7é10 ʜʥʝʡ ʧʨʠ ʦʧʪʠʤʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʜʣʷ ʢʘʞʜʦʡ ʢʫʣʴʪʫʨʳ. 

ʕʥʝʨʛʠʷ ʧʨʦʨʘʩʪʘʥʠʷ - ʪɻʦ ʩʧʦʩʦʙʥʦʩʪʴ ʩʝʤʷʥ ʙʳʩʪʨʦ ʠ ʜʨʫʞʥʦ ʧʨʦʨʘʩ-

ʪʘʪʴ. ʕʥʝʨʛʠʶ ʧʨʦʨʘʩʪʘʥʠʷ ʦʧʨʝʜʝʣʷʶʪ ʚ ʪʝʭ ʞʝ ʫʩʣʦʚʠʷʭ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦ 

ʚʩʭʦʞʝʩʪʴʶ (ʚ ʧʝʨʚʳʝ 3é4 ʜʥʷ). ʕʥʝʨʛʠʶ ʧʨʦʨʘʩʪʘʥʠʷ ʩʯʠʪʘʶʪ ʚʘʞʥʳʤ ʧʦʢʘ-

ʟʘʪʝʣʝʤ ʧʦʩʝʚʥʳʭ ʢʘʯʝʩʪʚ ʩʝʤʷʥ. ʆʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦʩʪʴ ʨʦʩʪʘ ʠ 

ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ ʩʦʟʨʝʚʘʥʠʷ ʠ ʥʘʣʠʚʘ ʟʝʨʥʘ, ʯʪʦ ʫʣʫʯʰʘʝʪ ʝʛʦ ʢʘʯʝ-

ʩʪʚʦ ʠ ʦʙʣʝʛʯʘʝʪ ʫʙʦʨʢʫ. ʂʦʣʠʯʝʩʪʚʦ ʥʦʨʤʘʣʴʥʦ ʨʘʟʚʠʪʳʭ ʧʨʦʨʦʩʪʢʦʚ ʧʦʜʩʯʠ-

ʪʳʚʘʶʪ ʟʘ ʩʫʪʢʠ, ʦʪʯʸʪʥʫʶ ʟʘʧʠʩʴ ʚʳʧʦʣʥʷʶʪ ʚ ʚʠʜʝ ʜʨʦʙʠ, ʚ ʢʦʪʦʨʦʡ ʯʠʩʣʠ-

ʪʝʣʴ - ʵʪʦ ʵʥʝʨʛʠʷ ʧʨʦʨʘʩʪʘʥʠʷ, ʟʥʘʤʝʥʘʪʝʣʴ - ʚʩʭʦʞʝʩʪʴ. 

ʇʣʸʥʯʘʪʦʩʪʴʶ ʥʘʟʳʚʘʶʪ ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʟʝʨʥʝ ʮʚʝʪʢʦʚʳʭ ʦʙʦ-

ʣʦʯʝʢ (ʷʯʤʝʥʴ, ʧʨʦʩʦ, ʨʠʩ, ʦʚʸʩ), ʧʣʦʜʦʚʳʭ (ʛʨʝʯʠʭʘ), ʠʣʠ ʩʝʤʝʥʥʳʭ ʦʙʦʣʦʯʝʢ 

(ʢʣʝʱʝʚʠʥʘ). ʇʨʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʩʝʤʷʥ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ (ʧʦʜʩʦʣʥʝʯʥʠʢʘ, 

ʩʘʬʣʦʨʘ) ʧʣʸʥʯʘʪʦʩʪʴ ʟʘʤʝʥʷʶʪ ʣʫʟʞʠʩʪʦʩʪʴʶ. 

ʉʦʜʝʨʞʘʥʠʝ ʦʙʦʣʦʯʝʢ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʮʝʥʥʦʩʪʴ ʟʝʨʥʘ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ. 

ʏʝʤ ʙʦʣʴʰʝ ʩʦʜʝʨʞʘʥʠʝ ʦʙʦʣʦʯʝʢ, ʪʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʚ ʥʸʤ ʧʠʪʘʪʝʣʴ-

ʥʳʭ ʚʝʱʝʩʪʚ. ʅʘʣʠʯʠʝ ʦʙʦʣʦʯʝʢ ʫʩʣʦʞʥʷʝʪ ʠ ʫʜʦʨʦʞʘʝʪ ʧʝʨʝʨʘʙʦʪʢʫ ʧʣʸʥʯʘ-

ʪʳʭ ʢʫʣʴʪʫʨ. ʆʪ ʧʣʦʪʥʦʩʪʠ ʠ ʤʘʩʩʳ ʦʙʦʣʦʯʝʢ ʟʘʚʠʩʠʪ ʚʳʭʦʜ ʢʨʫʧʳ. ʇʣʸʥʯʘ-

ʪʦʩʪʴ ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʢʫʣʴʪʫʨʘʤ. ʆʥʘ ʥʝʦʜʠʥʘʢʦʚʘ ʫ ʨʘʟʥʳʭ ʩʦʨʪʦʚ ʦʜʥʦʡ ʠ ʪʦʡ 

ʞʝ ʢʫʣʴʪʫʨʳ, ʘ ʚ ʧʨʝʜʝʣʘʭ ʩʦʨʪʘ ʢʦʣʝʙʣʝʪʩʷ ʧʦ ʨʘʡʦʥʘʤ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʠ ʛʦʜʘʤ. 

ʅʘʪʫʨʦʡ ʟʝʨʥʘ ʥʘʟʳʚʘʶʪ ʤʘʩʩʫ 1 ʣʠʪʨʘ ʩʝʤʷʥ ʚ ʛʨʘʤʤʘʭ. ʅʘʪʫʨʫ ʦʧʨʝʜʝ-

ʣʷʶʪ ʩ ʧʦʤʦʱʴʶ ʣʠʪʨʦʚʦʡ ʧʫʨʢʠ ʩ ʧʘʜʘʶʱʠʤ ʛʨʫʟʦʤ - ʝʸ ʚʳʨʘʞʘʶʪ ʚ ʛʨʘʤʤʘʭ 

ʥʘ ʣʠʪʨ ʠʣʠ 20- ʣʠʪʨʦʚʦʡ ʧʫʨʢʠ, ʚʳʨʘʞʘʷ ʚ ʢʠʣʦʛʨʘʤʤʘʭ ʦʜʥʦʛʦ ʛʝʢʪʦʣʠʪʨʘ 

ʟʝʨʥʘ. 

ʅʘ ʚʝʣʠʯʠʥʫ ʥʘʪʫʨʳ ʚʣʠʷʶʪ: ʧʨʠʤʝʩʠ, ʩʦʩʪʦʷʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʨʥʘ, 

ʬʦʨʤʘ ʟʝʨʥʘ, ʢʨʫʧʥʦʩʪʴ, ʧʣʦʪʥʦʩʪʴ, ʚʣʘʞʥʦʩʪʴ, ʧʣʸʥʯʘʪʦʩʪʴ, ʟʨʝʣʦʩʪʴ ʠ ʚʳʧʦʣ-

ʥʝʥʥʦʩʪʴ ʟʝʨʥʘ, ʤʘʩʩʘ 1000 ʟʸʨʝʥ, ʚʳʨʘʚʥʝʥʥʦʩʪʴ. 

ʅʘʪʫʨʘ ʧʨʠʙʣʠʞʸʥʥʦ ʧʦʢʘʟʳʚʘʝʪ ʩʪʝʧʝʥʴ ʚʳʧʦʣʥʝʥʥʦʩʪʠ ʟʝʨʥʘ. ɿʝʨʥʦ 

ʚʳʧʦʣʥʝʥʥʦʝ, ʧʦʣʥʦʚʝʩʥʦʝ ʠʤʝʝʪ ʧʦʚʳʰʝʥʥʫʶ ʥʘʪʫʨʫ. 

ʇʦʜ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʟʝʨʥʘ ʧʦʥʠʤʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʝʛʦ ʩʦ-

ʧʨʦʪʠʚʣʷʪʴʩʷ ʨʘʟʨʫʰʝʥʠʶ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʬʦʨʤʳ, ʪ. ʝ. ʫʧʨʫʛʦ 

ʜʝʬʦʨʤʠʨʦʚʘʪʴʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʥʝʰʥʠʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʠʣ. 

ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʦʚʳʭ ʚʝʱʝʩʪʚ ʚ ʟʝʨʥʝ, ʩʦʜʝʨʞʘʥʠʝ ʠ ʢʘʯʝʩʪʚʦ ʢʣʝʡʢʦ-

ʚʠʥʳ - ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ. 

ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʦʚʳʭ ʚʝʱʝʩʪʚ ʚ ʟʝʨʥʝ ʦʧʨʝʜʝʣʷʝʪ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʧʦʣʥʦ-

ʮʝʥʥʦʩʪʴ ʠ ʧʠʱʝʚʦʝ ʜʦʩʪʦʠʥʩʪʚʦ ʟʝʨʥʘ. ʂʘʢ ʧʨʘʚʠʣʦ, ʙʦʣʝʝ ʢʨʫʧʥʳʝ, ʥʦʨʤʘʣʴ-

ʥʦ ʩʦʟʨʝʚʰʠʝ ʟʸʨʥʘ ʠʤʝʶʪ ʙʦʣʴʰʝʝ ʘʙʩʦʣʶʪʥʦʝ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʙʝʣʢʘ, ʯʝʤ ʤʝʣʢʠʝ. ʑʫʧʣʳʝ ʟʸʨʥʘ ʧʨʠ ʤʝʥʴʰʝʤ ʘʙʩʦʣʶʪʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʙʝʣʢʘ ʚ 

ʧʨʦʮʝʥʪʥʦʤ ʦʪʥʦʰʝʥʠʠ ʝʛʦ ʚʩʝʛʜʘ ʩʦʜʝʨʞʘʪ ʙʦʣʴʰʝ, ʯʝʤ ʥʦʨʤʘʣʴʥʦ ʩʦʟʨʝʚʰʠʝ. 
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ʂʣʝʡʢʦʚʠʥʘ - ʵʪʦ ʚʳʩʦʢʦʛʠʜʨʘʪʠʨʦʚʘʥʥʘʷ ʨʘʩʪʷʛʠʚʘʶʱʘʷʩʷ (ʨʝʟʠʥʦʧʦ-

ʜʦʙʥʘʷ) ʤʘʩʩʘ, ʦʪʤʳʚʘʝʤʘʷ ʚʦʜʦʡ ʠʟ ʤʝʣʢʦ ʨʘʟʤʦʣʦʪʦʛʦ ʟʝʨʥʘ. ʂʣʝʡʢʦʚʠʥʘ ʚ 

ʦʩʥʦʚʥʦʤ ʩʦʩʪʦʠʪ ʠ ʥʘʙʫʭʰʠʭ ʙʝʣʢʦʚ (70é80 % ʥʘ ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ), ʢʨʘʭʤʘʣʘ 

(ʦʢʦʣʦ 20 %) ʠ ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʨʫʛʠʭ ʚʝʱʝʩʪʚ (ʞʠʨʘ, ʢʣʝʪʯʘʪʢʠ ʠ ʜʨ.). 

ʂʦʣʠʯʝʩʪʚʦ ʢʣʝʡʢʦʚʠʥʳ ʩʚʷʟʘʥʦ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʙʝʣʢʦʚʳʭ ʚʝʱʝʩʪʚ. ʇʦʜ 

ʢʘʯʝʩʪʚʦʤ ʢʣʝʡʢʦʚʠʥʳ ʧʦʥʠʤʘʶʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʝʸ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ: ʨʘʩʪʷ-

ʞʠʤʦʩʪʴ, ʫʧʨʫʛʦʩʪʴ, ʵʣʘʩʪʠʯʥʦʩʪʴ, ʚʷʟʢʦʩʪʴ, ʩʚʷʟʥʦʩʪʴ, ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʭʨʘʥʷʪʴ 

ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚʦ ʚʨʝʤʝʥʠ. ʅʘ ʢʦʣʠʯʝʩʪʚʦ ʠ ʢʘʯʝʩʪʚʦ ʢʣʝʡʢʦʚʠʥʳ ʦʢʘʟʳ-

ʚʘʶʪ ʚʣʠʷʥʠʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʩʦʟʨʝʚʘʥʠʷ ʚ ʢʦʣʦʩʝ ʠ ʧʨʠ ʭʨʘʥʝʥʠʠ. 

ʉʪʘʥʜʘʨʪʥʳʤ ʩʧʦʩʦʙʦʤ ʷʚʣʷʝʪʩʷ ʦʪʤʳʚʘʥʠʝ ʢʣʝʡʢʦʚʠʥʳ ʚʨʫʯʥʫʶ ʠʟ ʢʫʩ-

ʢʘ ʪʝʩʪʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʠʟ 25 ʛ ʠʣʠ ʙʦʣʝʝ (30, 35, 40 ʛ) ʨʘʟʤʦʣʦʪʦʛʦ ʟʝʨʥʘ ʠ ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ 14 ʤʣ ʠʣʠ (17, 20, 22 ʤʣ) ʚʦʜʳ. 

ʂʦʣʠʯʝʩʪʚʦ ʠ ʢʘʯʝʩʪʚʦ ʧʰʝʥʠʯʥʦʡ ʢʣʝʡʢʦʚʠʥʳ ʥʦʨʤʠʨʫʶʪʩʷ ʩʪʘʥʜʘʨʪʦʤ 

(ʪʘʙʣʠʮʘ 1.12). 

ʊʘʙʣʠʮʘ 1.12 - ʉʦʜʝʨʞʘʥʠʝ ʠ ʢʘʯʝʩʪʚʦ ʢʣʝʡʢʦʚʠʥʳ ʧʦ ʢʣʘʩʩʘʤ 
ʂʣʘʩʩ ʉʦʜʝʨʞʘʥʠʝ ʢʣʝʡʢʦʚʠʥʳ ʂʘʯʝʩʪʚʦ ʢʣʝʡʢʦʚʠʥʳ 

1 36 % I ʛʨʫʧʧʘ 

2 28é32 % I ʛʨʫʧʧʘ 

3 23é27 % II ʛʨʫʧʧʘ 

4 18é22 % II ʛʨʫʧʧʘ 

5 ʥʝ ʦʛʨʘʥʠʯʝʥ 

ʊʝʧʣʦʬʠʟʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʶʙʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʚ ʪ. ʯ. ʠ ʟʝʨʥʘ, ʥʝʦʙ-

ʭʦʜʠʤʳ ʧʨʠ ʨʘʩʯʝʪʘʭ ʪʝʧʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘʛʨʝʚʘ, ʩʫʰʢʠ, ʦʭʣʘʞʜʝʥʠʷ. ʆʩʦ-

ʙʝʥʥʦʩʪʴʶ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʝʨʥʘ ʷʚʣʷʝʪʩʷ ʠʭ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ 

ʚʣʘʞʥʦʩʪʠ, ʪʝʤʧʝʨʘʪʫʨʳ, ʢʫʣʴʪʫʨʳ, ʦʪ ʨʘʟʤʝʨʘ ʟʝʨʝʥ, ʦʪ ʧʣʦʪʥʦʩʪʠ ʟʝʨʥʦʚʦʛʦ 

ʩʣʦʷ. 

ɺ ʪʘʙʣʠʮʝ 1.13 ʧʨʠʚʝʜʝʥʳ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʝ ʟʥʘʯʝʥʠʷ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʝʨʥʘ ʠ ʧʨʦʜʫʢʪʦʚ ʝʛʦ ʧʝʨʝʨʘʙʦʪʢʠ. 

ʊʘʙʣʠʮʘ 1.13 ï ʆʨʠʝʥʪʠʨʦʚʦʯʥʳʝ ʟʥʘʯʝʥʠʷ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

                           ʟʝʨʥʘ ʠ ʧʨʦʜʫʢʪʦʚ ʝʛʦ ʧʝʨʝʨʘʙʦʪʢʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 20 Áʉ [252] 

ʇʨʦʜʫʢʪ 
ɺʣʘʞʥʦʩʪʴ 

ɤ, % 

ʋʜʝʣʴʥʘʷ 

ʪʝʧʣʦʸʤʢʦʩʪʴ 

ʩ, ɼʞ/(ʢʛĀÁC) 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ 

ɚ, ɺʪ/(ʤĀÁC) 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʪʝʤʧʝʨʘʪʫʨʦʧʨʦʚʦʜʥʦʩʪʠ 

ʘ, ʤ
2
/ʩ 

ʇʰʝʥʠʮʘ 10 1587 0,121 8,87 

ʈʦʞʴ 15 1836 0,148 8,93 

ʆʚʸʩ 10 1637 0,129 13,63 

ʗʯʤʝʥʴ 10 1666 0,145 9,20 

ʂʫʢʫʨʫʟʘ 10 1650 0,119 14,25 

ʈʠʩ 12 1660 0,097 9,90 

ɻʨʝʯʠʭʘ 13 1561 0,098 10,10 

ʇʦʜʩʦʣʥʝʯʥʠʢ 10 1938 0,089 10,44 

ɻʦʨʦʭ 9,5 1440 0,105 8,90 

ʉʦʷ 5,8 1558 0,110 9,10 

ʄʫʢʘ ʧʰʝʥʠʯʥʘʷ 13,0 1900 0,110 9,35 

ʂ
ʨ
ʫ
ʧ
ʳ

 

ʦʚʩʷʥʘʷ 11,8 1610 0,140 7,65 

ʧʰʝʥʦ 10,0 1590 0,083 8,57 

ʛʨʝʯʥʝʚʘʷ 10,0 1428 0,115 7,80 

ʨʠʩ 11,0 1690 0,094 8,51 

ʧʝʨʣʦʚʘʷ 10,0 1527 0,105 8,87 

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʨʘʩʯʝʪʘʤ ʧʨʦʮʝʩʩʘ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʨʘʩʩʤʦʪʨʠʤ 

ʩʣʝʜʫʶʱʠʝ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʟʝʨʥʘ. 
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ʊʝʧʣʦʝʤʢʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʟʘʪʨʘʪʳ ʪʝʧʣʦʪʳ ʥʘ ʥʘʛʨʝʚ ʟʝʨʥʦʚʦʛʦ ʤʘʪʝ-

ʨʠʘʣʘ. ʇʨʠ ʨʘʩʯʝʪʘʭ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪ ʚʝʣʠʯʠʥʫ ʫʜʝʣʴʥʦʡ ʪʝʧʣʦʝʤʢʦʩʪʠ, 

ʢʦʪʦʨʘʷ ʨʘʚʥʘ ʢʦʣʠʯʝʩʪʚʫ ʪʝʧʣʦʪʳ, ʟʘʪʨʘʯʝʥʥʦʡ ʥʘ ʥʘʛʨʝʚ 1 ʢʛ ʟʝʨʥʘ ʥʘ 1 ʛʨʘʜʫʩ 

ʧʦ ʰʢʘʣʝ ʎʝʣʴʩʠʷ [251]. 

ʋʜʝʣʴʥʫʶ ʪʝʧʣʦʝʤʢʦʩʪʴ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʫʨʘʚʥʝʥʠʝʤ: 

ὧ , 

ʛʜʝ: ʩ ï ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʸʤʢʦʩʪʴ ʟʝʨʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢɼʞ/(ʢʛĀÁʉ); ɚ - ʢʦʵʬʬʠ-

ʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, ɺʪ/(ʤĀÁʉ); ɟ - ʧʣʦʪʥʦʩʪʴ, ʢʛ/ʤ
3
; ʘ - ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʤ-

ʧʝʨʘʪʫʨʦʧʨʦʚʦʜʥʦʩʪʠ, ʤ
2
/ʯ. 

ʊʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ ʥʘʟʳʚʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʟʝʨʥʦʚʦʡ ʤʘʩʩʳ ʧʝʨʝʜʘʚʘʪʴ 

ʪʝʧʣʦʪʫ ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʠ ʟʝʨʥʘ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʠʣʠ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʢʦʥʚʝʢʮʠʠ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʚ ʧʝʨʝʤʝʱʝʥʠʠ ʥʘʛʨʝʪʳʭ ʯʘʩʪʠʮ ʚʦʟʜʫʭʘ 

ʤʝʞʟʝʨʥʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʚ ʚʝʨʭʥʠʝ ʩʣʦʠ ʟʘʥʠʤʘʝʤʦʛʦ ʦʙʲʸʤʘ. ʆʮʝʥʠʚʘʶʪ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʟʝʨʥʘ ʠ ʟʝʨʥʦʚʦʛʦ ʩʣʦʷ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ - ʵʪʦ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʧʨʦʭʦʜʷʱʝʝ 

ʯʝʨʝʟ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʛʨʘʜʠʝʥʪʝ ʪʝʤʧʝʨʘʪʫʨ, ʨʘʚʥʦʤ ʝʜʠʥʠʮʝ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʟʝʨʥʘ ʧʰʝʥʠʮʳ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

0,120é0,140 ɺʪ/(ʤĀÁʉ). ʊʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ 

ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ. ʊʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʦʪʜʝʣʴʥʦʡ ʟʝʨʥʦʚʢʠ ʚ 2é3 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ 

ʟʝʨʥʦʚʦʛʦ ʩʣʦʷ. 

ʊʝʤʧʝʨʘʪʫʨʦʧʨʦʚʦʜʥʦʩʪʴ - ʵʪʦ ʪʝʧʣʦʬʠʟʠʯʝʩʢʘʷ ʚʝʣʠʯʠʥʘ, ʭʘʨʘʢʪʝʨʠ-

ʟʫʶʱʘʷ ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʤʘʪʝʨʠʘʣʝ ʠʣʠ ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, - 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʪʝʧʣʦʠʥʝʨʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ. 

ɿʝʨʥʦʚʘʷ ʤʘʩʩʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʪʝʤʧʝʨʘʪʫʨʦʧʨʦ-

ʚʦʜʥʦʩʪʠ 1,7Ā10
-7
é1,9Ā10

-7
 ʤ

2
/ʩ. 

ʊʝʤʧʝʨʘʪʫʨʦʧʨʦʚʦʜʥʦʩʪʴ ʟʝʨʥʦʚʦʡ ʤʘʩʩʳ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ 

ʚʣʘʞʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʟʝʨʥʘ. ʉ ʧʦʚʳʰʝʥʠʝʤ ʚʣʘʞʥʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨʦʧʨʦ-

ʚʦʜʥʦʩʪʴ ʩʥʠʞʘʝʪʩʷ. 

ʊʝʤʧʝʨʘʪʫʨʦʧʨʦʚʦʜʥʦʩʪʴ ʝʜʠʥʠʯʥʦʛʦ ʟʝʨʥʘ ʚʳʰʝ, ʯʝʤ ʟʝʨʥʦʚʦʛʦ ʩʣʦʷ. 

ʊʝʤʧʝʨʘʪʫʨʥʘʷ ʚʦʣʥʘ ʚ ʟʝʨʥʦʚʦʡ ʤʘʩʩʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʦʯʝʥʴ ʤʝʜʣʝʥʥʦ, ʩʦ 

ʩʢʦʨʦʩʪʴʶ ʧʨʠʤʝʨʥʦ 0,14 ʤʤ/ʩ. 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʤʧʝʨʘ-

ʪʫʨʦʧʨʦʚʦʜʥʦʩʪʠ ʚʦʟʨʘʩʪʘʝʪ, ʘ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʫʜʝʣʴʥʦʡ ʪʝʧʣʦʝʤʢʦʩʪʠ ʟʝʨʥʘ ʠ 

ʧʣʦʪʥʦʩʪʠ ʟʝʨʥʦʚʦʡ ʤʘʩʩʳ ʫʤʝʥʴʰʘʝʪʩʷ (ʪʘʙʣʠʮʘ 1.14). 

ʊʘʙʣʠʮʘ 1.14 ï ʂʦʵʬʬʠʮʠʝʥʪʳ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʟʝʨʥʦʚʦʛʦ ʩʣʦʷ 

                           ʧʰʝʥʠʮʳ ʉʘʨʘʪʦʚʩʢʘʷ 29 [51, 52] 
ɺʣʘʞʥʦʩʪʴ 

ʟʝʨʥʘ, % 

ʊʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ, Áʉ 

0 20 30 40 60 

1 2 3 4 5 6 

10 0,115 0,122 0,125 0,129 0,135 

11 0,118 0,125 0,128 0,132 0,138 

12 0,121 0,128 0,131 0,135 0,141 

13 0,124 0,130 0,134 0,137 0,144 

14 0,126 0,132 0,136 0,139 0,146 

15 0,127 0,134 0,137 0,141 0,147 

16 0,129 0,135 0,139 0,142 0,149 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1.14 
1 2 3 4 5 6 

17 0,129 0,136 0,139 0,143 0,149 

18 0,129 0,136 0,139 0,143 0,149 

19 0,129 0,136 0,139 0,143 0,149 

20 0,129 0,135 0,139 0,142 0,149 

21 0,128 0,134 0,138 0,141 0,148 

22 0,126 0,133 0,136 0,139 0,146 

23 0,124 0,131 0,134 0,138 0,144 

24 0,122 0,128 0,132 0,135 0,142 

25 0,119 0,125 0,129 0,132 0,139 

26 0,116 0,122 0,126 0,129 0,136 

27 0,112 0,119 0,122 0,125 0,132 

28 0,108 0,115 0,118 0,121 0,128 

29 0,103 0,110 0,113 0,117 0,123 

30 0,098 0,105 0,108 0,112 0,118 

ʊʝʨʤʦʚʣʘʛʦʧʨʦʚʦʜʥʦʩʪʴ - ʵʪʦ ʧʝʨʝʤʝʱʝʥʠʝ ʚʣʘʛʠ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʪʝʧ-

ʣʦʪʳ. ɼʚʠʞʫʱʝʡ ʩʠʣʦʡ ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʛʨʘʜʠʝʥʪ ʪʝʤʧʝʨʘʪʫʨ. 

ʗʚʣʝʥʠʝ ʪʝʨʤʦʚʣʘʛʦʧʨʦʚʦʜʥʦʩʪʠ ʯʘʩʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʟʝʨʥʦʚʦʡ ʤʘʩʩʝ. 

ɽʩʣʠ ʪʝʧʣʦʝ ʟʝʨʥʦ ʧʦʣʦʞʠʪʴ ʥʘ ʭʦʣʦʜʥʫʶ ʘʩʬʘʣʴʪʠʨʦʚʘʥʥʫʶ ʧʣʦʱʘʜʢʫ, ʪʦ ʚʣʘ-

ʛʘ ʙʫʜʝʪ ʤʠʛʨʠʨʦʚʘʪʴ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʪʝʧʣʦʪʳ, ʪ. ʝ. ʩʣʦʡ ʟʝʨʥʘ, ʥʝʧʦʩʨʝʜʩʪʚʝʥ-

ʥʦ ʩʦʧʨʠʢʘʩʘʶʱʠʡʩʷ ʩ ʘʩʬʘʣʴʪʦʤ, ʙʫʜʝʪ ʫʚʣʘʞʥʷʪʴʩʷ. ʗʚʣʝʥʠʝ ʪʝʨʤʦʚʣʘʛʦʧʨʦ-

ʚʦʜʥʦʩʪʠ ʧʨʠ ʨʘʙʦʪʝ ʩ ʟʝʨʥʦʤ ʥʦʩʠʪ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʳʡ, ʪʘʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʡ 

ʭʘʨʘʢʪʝʨ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʨʝʮʠʨʢʫʣʷʮʠʦʥʥʦʡ ʩʫʰʢʝ ʟʝʨʥʘ ʪʝʨʤʦʚʣʘʛʦʧʨʦʚʦʜ-

ʥʦʩʪʴ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʤʫ ʠʩʧʘʨʝʥʠʶ ʚʣʘʛʠ. ʇʨʠ ʩʫʰʢʝ ʟʝʨʥʘ ʚ 

ʰʘʭʪʥʳʭ ʩʫʰʠʣʢʘʭ, ʥʘʦʙʦʨʦʪ, ʪʝʨʤʦʚʣʘʛʦʧʨʦʚʦʜʥʦʩʪʴ ʪʦʨʤʦʟʠʪ ʧʨʦʮʝʩʩ ʠʩʧʘ-

ʨʝʥʠʷ ʚʣʘʛʠ. 

ʊʝʨʤʦʫʩʪʦʡʯʠʚʦʩʪʴ - ʵʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʟʝʨʥʘ ʩʦʭʨʘʥʷʪʴ ʚ ʧʨʦʮʝʩʩʝ ʩʫʰʢʠ 

ʩʚʦʠ ʩʝʤʝʥʥʳʝ, ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʝ ʠ ʜʨʫʛʠʝ ʩʚʦʡʩʪʚʘ. ʈʘʟʣʠʯʘʶʪ ʥʝʩʢʦʣʴʢʦ 

ʚʠʜʦʚ ʪʝʨʤʦʫʩʪʦʡʯʠʚʦʩʪʠ. 

1. ʊʝʨʤʦʫʩʪʦʡʯʠʚʦʩʪʴ ʟʝʨʥʘ ʩʝʤʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʇʦʜ ʵʪʠʤ ʧʦʥʷʪʠʝʤ 

ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʪʘʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʛʨʝʚʘ ʩʝʤʷʥ ʧʨʠ ʩʫʰʢʝ, ʧʨʠ ʢʦʪʦʨʦʡ ʧʦʣ-

ʥʦʩʪʴʶ ʩʦʭʨʘʥʷʶʪʩʷ ʚʩʭʦʞʝʩʪʴ ʠ ʵʥʝʨʛʠʷ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ. ɼʘʣʴʥʝʡʰʝʝ ʧʦ-

ʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʠʣʠ ʢ ʧʦʣʥʦʡ ʧʦʪʝʨʝ ʵʪʠʭ ʧʦʢʘ-

ʟʘʪʝʣʝʡ. 

2. ʊʝʨʤʦʫʩʪʦʡʯʠʚʦʩʪʴ ʟʝʨʥʘ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʂʘʢ ʧʨʘʚʠ-

ʣʦ, ʵʪʦʪ ʚʠʜ ʪʝʨʤʦʫʩʪʦʡʯʠʚʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ 

ʥʘʛʨʝʚʘ ʟʝʨʥʘ ʧʨʠ ʩʫʰʢʝ, ʧʨʠ ʢʦʪʦʨʦʡ ʧʦʣʥʦʩʪʴʶ ʩʦʭʨʘʥʷʶʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʠ 

ʢʘʯʝʩʪʚʦ ʢʣʝʡʢʦʚʠʥʳ ʫ ʧʰʝʥʠʮʳ, ʭʦʪʷ ʚʩʭʦʞʝʩʪʴ ʠ ʵʥʝʨʛʠʷ ʧʨʦʨʘʩʪʘʥʠʷ ʧʨʠ 

ʵʪʦʤ ʫʭʫʜʰʘʶʪʩʷ. 

3. ʊʝʨʤʦʫʩʪʦʡʯʠʚʦʩʪʴ ʟʝʨʥʘ ʛʨʝʯʠʭʠ ʧʦ ʚʳʭʦʜʫ ʷʜʨʠʮʳ. ʕʪʦʪ ʚʠʜ ʪʝʨʤʦ-

ʫʩʪʦʡʯʠʚʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʘʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʥʘʛʨʝʚʘ ʟʝʨʥʘ ʛʨʝʯʠʭʠ ʧʨʠ 

ʩʫʰʢʝ, ʧʨʠ ʢʦʪʦʨʦʡ ʚʳʭʦʜ ʷʜʨʠʮʳ ʧʦʩʣʝ ʰʝʣʫʰʝʥʠʷ ʟʝʨʥʘ ʥʝ ʫʤʝʥʴʰʘʝʪʩʷ. 

ɼʘʣʴʥʝʡʰʝʝ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʚʳʭʦʜʘ ʷʜʨʠʮʳ ʠ 

ʫʚʝʣʠʯʝʥʠʶ ʚʳʭʦʜʘ ʧʨʦʜʝʣʘ ʠ ʤʫʯʢʠ [3, 279]. 

4. ʊʝʨʤʦʫʩʪʦʡʯʠʚʦʩʪʴ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʤʘʩʣʠʯʥʦʡ ʧʨʠʤʝʩʠ 

(ʪ.ʝ. ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʦʙʨʫʰʝʥʥʳʭ ʟʝʨʝʥ) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʝʤʧʝ-

ʨʘʪʫʨʦʡ ʥʘʛʨʝʚʘ ʩʝʤʷʥ, ʧʨʠ ʢʦʪʦʨʦʡ ʥʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʤʘʩʣʠʯʥʘʷ ʧʨʠʤʝʩʴ. 
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5. ʊʝʨʤʦʫʩʪʦʡʯʠʚʦʩʪʴ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʮʝʣʦʩʪʥʦʩʪʴʶ 

ʦʙʦʣʦʯʝʢ ʠ ʷʜʨʘ. ʕʪʘ ʪʝʨʤʦʫʩʪʦʡʯʠʚʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʧʦ ʧʦʢʘʟʘʪʝʣʶ 

ʜʝʥʘʪʫʨʘʮʠʠ ʙʝʣʢʘ ʠ ʜʘʞʝ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʚʩʭʦʞʝʩʪʠ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʝʨʤʦʫʩʪʦʡʯʠʚʦʩʪʴ ʟʝʨʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʥʘʛʨʝʚʘ ʟʝʨʥʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʩʦʭʨʘʥʷʶʪʩʷ ʪʝ ʠʣʠ ʠʥʳʝ ʟʘʜʘʥʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʟʝʨʥʘ ʠʣʠ ʩʝʤʷʥ. 

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʪʝʭʥʦʣʦʛʠʠ ʩʫʰʢʠ ʪʝʨʤʦʫʩʪʦʡʯʠʚʦʩʪʴ ʟʝʨʥʘ ʟʘʚʠʩʠʪ ʥʝ 

ʪʦʣʴʢʦ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʛʨʝʚʘ ʟʝʨʥʘ, ʥʦ ʠ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ 

ʪʝʧʣʦʪʳ, ʦʪ ʩʧʦʩʦʙʘ ʠʣʠ ʪʝʭʥʦʣʦʛʠʠ ʩʫʰʢʠ, ʦʪ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ. ʊʝʨʤʦʫʩʪʦʡ-

ʯʠʚʦʩʪʴ ʟʝʨʥʘ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʨʝʞʠʤʦʚ ʩʫʰʢʠ. 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ ʚʦʟʨʘʩʪʘʝʪ ʠ ʝʛʦ ʪʝʧʣʦʝʤʢʦʩʪʴ. ʊʝʧʣʦʝʤ-

ʢʦʩʪʴ ʚʣʘʞʥʦʛʦ ʟʝʨʥʘ ʩ ʠʟʚʝʩʪʥʳʤ ʜʦʧʫʱʝʥʠʝʤ ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʢʘʢ ʩʨʝʜʥʶʶ 

ʚʝʣʠʯʠʥʫ ʤʝʞʜʫ ʪʝʧʣʦʝʤʢʦʩʪʴʶ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʛʦ ʟʝʨʥʘ ʠ ʚʦʜʳ ʧʦ ʬʦʨʤʫʣʝ: 

̒̈ ̒ ̒̒, 

ʛʜʝ ʩ ï ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʸʤʢʦʩʪʴ ʚʦʜʳ, ʩ = 4,19 ʢɼʞ/(ʢʛĀÁʉ); ɤ ï ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ, 

%; ʩʩ ï ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʸʤʢʦʩʪʴ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʟʝʨʥʘ, ʩʩ = 1,32 ʢɼʞ/(ʢʛĀÁʉ). 

ʇʨʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʟʝʨʥʦʚʦʡ ʤʘʩʩʳ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʝʡ ʩʫʱʝ-

ʩʪʚʫʶʪ ʤʝʞʟʝʨʥʦʚʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ - ʩʢʚʘʞʠʥʳ, ʟʘʧʦʣʥʝʥʥʳʝ ʚʦʟʜʫʭʦʤ. ʆʥʠ ʩʦ-

ʩʪʘʚʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʦʙʲʝʤʘ ʥʘʩʳʧʠ (ʪʘʙʣʠʮʘ 1.15) ʠ ʩʫʱʝʩʪʚʝʥʥʦ 

ʚʣʠʷʶʪ ʥʘ ʜʨʫʛʠʝ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. 

ʊʘʙʣʠʮʘ 1.15 - ʉʢʚʘʞʠʩʪʦʩʪʴ ʟʝʨʥʦʚʦʡ ʥʘʩʳʧʠ ʠ ʝʸ ʥʘʩʳʧʥʘʷ ʧʣʦʪʥʦʩʪʴ [281] 

ʂʫʣʴʪʫʨʘ 

ʅʘʩʳʧʥʘʷ 

ʧʣʦʪʥʦʩʪʴ, 

ʢʛ/ʤ
3
 

ʉʢʚʘʞʠʩ- 

ʪʦʩʪʴ, % 
ʂʫʣʴʪʫʨʘ 

ʅʘʩʳʧʥʘʷ 

ʧʣʦʪʥʦʩʪʴ, 

ʢʛ/ʤ
3
 

ʉʢʚʘʞʠʩ- 

ʪʦʩʪʴ, % 

ʇʦʜʩʦʣʥʝʯʥʠʢ ʤʘʩ-

ʣʠʯʥʳʡ 
325é440 60é80 ʃʸʥ 580é680 35é45 

ʆʚʸʩ 400é550 50é70 ʂʫʢʫʨʫʟʘ 680é820 35é55 

ʈʠʩ (ʟʝʨʥʦ) 440é550 50é65 ʇʨʦʩʦ 680é730 30é50 

ɻʨʝʯʠʭʘ 560é650 50é60 ʈʦʞʴ 680é750 35é45 

ʗʯʤʝʥʴ 580é700 45é55 ʇʰʝʥʠʮʘ 730é840 35é45 

ɻʦʨʦʭ ʠ ʣʶʧʠʥ 750é840 40é45 
ʂʣʝʚʝʨ ʢʨʘʩ-

ʥʳʡ 
780é850 30é40 

ɺʦʟʜʫʭ, ʮʠʨʢʫʣʠʨʫʶʱʠʡ ʧʦ ʩʢʚʘʞʠʥʘʤ, ʢʦʥʚʝʢʮʠʝʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʝʨʝ-

ʜʘʯʝ ʪʝʧʣʦʪʳ ʠ ʧʝʨʝʤʝʱʝʥʠʶ ʧʘʨʦʚ ʚʦʜʳ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʴ 

ʟʝʨʥʦʚʳʭ ʤʘʩʩ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘʟʚʘʥʥʦʝ ʩʚʦʡʩʪʚʦ ʜʣʷ ʧʨʦʜʫʚʘʥʠʷ ʠʭ 

ʚʦʟʜʫʭʦʤ (ʧʨʠ ʘʢʪʠʚʥʦʤ ʚʝʥʪʠʣʠʨʦʚʘʥʠʠ) ʠʣʠ ʚʚʦʜʠʪʴ ʚ ʥʠʭ ʧʘʨʳ ʭʠʤʠʯʝʩʢʠʭ 

ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ (ʜʝʟʠʥʩʝʢʮʠʠ). 

ʉʢʚʘʞʠʩʪʦʩʪʴ ʟʘʚʠʩʠʪ ʚ ʦʩʥʦʚʥʦʤ ʦʪ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʥʘʪʫʨʫ 

ʟʝʨʥʘ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʚʣʘʞʥʦʩʪʠ ʫʤʝʥʴʰʘʝʪʩʷ ʩʳʧʫʯʝʩʪʴ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ 

ʧʣʦʪʥʦʩʪʴ ʫʢʣʘʜʢʠ. ʂʨʫʧʥʳʝ ʧʨʠʤʝʩʠ ʦʙʳʯʥʦ ʫʚʝʣʠʯʠʚʘʶʪ ʩʢʚʘʞʠʩʪʦʩʪʴ, ʤʝʣ-

ʢʠʝ ʣʝʛʢʦ ʨʘʟʤʝʱʘʶʪʩʷ ʚ ʤʝʞʟʝʨʥʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ ʠ ʫʤʝʥʴʰʘʶʪ ʝʝ. ɿʝʨʥʦ-

ʚʳʝ ʤʘʩʩʳ, ʩʦʜʝʨʞʘʱʠʝ ʢʨʫʧʥʳʝ ʠ ʤʝʣʢʠʝ ʟʝʨʥʘ, ʦʙʣʘʜʘʶʪ ʤʝʥʴʰʝʡ ʩʢʚʘʞʠ-

ʩʪʦʩʪʴʶ. ɺʳʨʘʚʥʝʥʥʳʝ ʟʝʨʥʘ, ʘ ʪʘʢʞʝ ʰʝʨʦʭʦʚʘʪʳʝ ʠʣʠ ʩʦ ʩʤʦʨʱʝʥʥʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʴʶ ʫʢʣʘʜʳʚʘʶʪʩʷ ʤʝʥʝʝ ʧʣʦʪʥʦ. 

ɺ ʩʚʷʟʠ ʩ ʩʘʤʦʩʦʨʪʠʨʦʚʘʥʠʝʤ ʩʢʚʘʞʠʩʪʦʩʪʴ ʚ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʘʭ ʟʝʨʥʦ-

ʚʦʡ ʤʘʩʩʳ ʤʦʞʝʪ ʙʳʪʴ ʥʝʦʜʠʥʘʢʦʚʦʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʨʘʚʥʦʤʝʨʥʦʤʫ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʶ ʚʦʟʜʫʭʘ ʚ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ. ʇʨʠ ʙʦʣʴʰʦʡ ʚʳʩʦʪʝ ʥʘʩʳʧʠ ʧʦʩʣʝʜʥʷʷ 
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ʫʧʣʦʪʥʷʝʪʩʷ ʠ ʩʢʚʘʞʠʩʪʦʩʪʴ ʫʤʝʥʴʰʘʝʪʩʷ. ɿʥʘʷ ʦʙʲʸʤ, ʟʘʥʠʤʘʝʤʳʡ ʟʝʨʥʦʚʦʡ 

ʤʘʩʩʦʡ, ʠ ʝʝ ʩʢʚʘʞʠʩʪʦʩʪʴ, ʣʝʛʢʦ ʫʩʪʘʥʦʚʠʪʴ ʦʙʲʝʤ ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʩʢʚʘʞʠʥʘʭ 

ʚʦʟʜʫʭʘ. ɼʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʜʫʭʘ ʧʨʠ ʘʢʪʠʚʥʦʤ ʚʝʥʪʠʣʠʨʦʚʘʥʠʠ ʧʨʠʥʠʤʘʶʪ 

ʟʘ ʦʜʠʥ ʦʙʲʸʤ. ʉʢʚʘʞʠʩʪʦʩʪʴ S (%) ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ: 

Ὓ ̏ ̉

̏
ρππ, 

ʛʜʝ Vʦ - ʦʙʱʠʡ ʦʙʲʸʤ ʟʝʨʥʦʚʦʡ ʤʘʩʩʳ, ʤ
3
; Vʠ - ʠʩʪʠʥʥʳʡ ʦʙʲʸʤ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ 

ʟʝʨʥʦʚʦʡ ʤʘʩʩʳ, ʤ
3
. 

ʆʪ ʩʳʧʫʯʝʩʪʠ ʟʝʨʥʦʚʦʡ ʤʘʩʩʳ ʜʦ ʠ ʧʦʩʣʝ ʩʫʰʢʠ ʟʘʚʠʩʠʪ ʚʳʙʦʨ ʫʛʣʘ 

ʥʘʢʣʦʥʘ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʟʝʨʥʦʩʫʰʠʣʦʢ (ʢʦʨʦʙʦʚ, ʚʳʧʫʩʢʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʩʘʤʦ-

ʪʝʯʥʳʭ ʪʨʫʙ ʠ ʜʨ.). ʇʦʢʘʟʘʪʝʣʝʤ ʩʳʧʫʯʝʩʪʠ ʟʝʨʥʦʚʦʡ ʤʘʩʩʳ ʩʣʫʞʠʪ ʫʛʦʣ ʝʩʪʝ-

ʩʪʚʝʥʥʦʛʦ ʦʪʢʦʩʘ, ʢʦʪʦʨʳʡ ʠʟʤʝʨʷʶʪ ʤʝʞʜʫ ʦʩʥʦʚʘʥʠʝʤ ʠ ʦʙʨʘʟʫʶʱʝʡ ʢʦʥʫʩʘ 

ʟʝʨʥʦʚʦʡ ʥʘʩʳʧʠ ʧʨʠ ʩʚʦʙʦʜʥʦʤ ʧʘʜʝʥʠʠ ʟʝʨʥʘ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʣʦʩʢʦʩʪʴ. 

ʕʪʦʪ ʫʛʦʣ ʟʘʚʠʩʠʪ ʦʪ ʚʝʣʠʯʠʥʳ, ʬʦʨʤʳ ʠ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʨʥʘ, ʦʪ 

ʚʣʘʞʥʦʩʪʠ ʠ ʟʘʩʦʨʝʥʥʦʩʪʠ ʟʝʨʥʘ (ʪʘʙʣʠʮʘ 1.16). ʏʝʤ ʙʦʣʴʰʝ ʩʳʧʫʯʝʩʪʴ ʟʝʨʥʘ, 

ʪʝʤ ʤʝʥʴʰʝ ʫʛʦʣ ʝʛʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʢʦʩʘ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʚʦʙʦʜʥʦʛʦ ʩʢʘʪʳ-

ʚʘʥʠʷ ʟʝʨʥʘ ʫʛʣʳ ʥʘʢʣʦʥʘ ʧʣʦʩʢʦʩʪʝʡ ʠ ʧʘʪʨʫʙʢʦʚ ʦʙʳʯʥʦ ʧʨʠʥʠʤʘʶʪ ʙʦʣʴʰʝ 

ʫʛʣʦʚ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʢʦʩʘ ʥʘ 20...25 %. 

ʊʘʙʣʠʮʘ 1.16 ï ɿʘʚʠʩʠʤʦʩʪʴ ʫʛʣʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʢʦʩʘ 

                          ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʦʪ ʠʭ ʚʣʘʞʥʦʩʪʠ 

ʇʦʢʘʟʘʪʝʣʠ ʇʰʝʥʠʮʘ ʗʯʤʝʥʴ ʈʦʞʴ 
ʉʝʤʝʥʘ 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ 
ʂʫʢʫʨʫʟʘ 

ɺʣʘʞʥʦʩʪʴ ʟʝʨʥʘ, % 15 22 11 18 11 18 7 25 15 25 

ʋʛʦʣ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʦʪʢʦʩʘ, ʛʨʘʜ 
30 38 28 32 23 24 31 42 30 40 

ʊʦʣʱʠʥʘ ʟʝʨʥʦʚʦʛʦ ʩʣʦʷ, ʧʨʦʜʫʚʘʝʤʘʷ ʘʛʝʥʪʦʤ ʩʫʰʢʠ, ʚ ʩʫʰʠʣʢʘʭ ʨʘʟ-

ʣʠʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʢʦʣʝʙʣʝʪʩʷ ʚ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʨʝʜʝʣʘʭ. ʉʦʧʨʦʪʠʚʣʝʥʠʝ, 

ʦʢʘʟʳʚʘʝʤʦʝ ʚʦʟʜʫʭʫ ʧʨʠ ʩʫʰʢʝ ʠʣʠ ʦʭʣʘʞʜʝʥʠʠ ʟʝʨʥʘ, ʟʘʚʠʩʠʪ ʦʪ ʪʦʣʱʠʥʳ ʠ 

ʧʣʦʪʥʦʩʪʠ ʟʝʨʥʦʚʦʛʦ ʩʣʦʷ, ʘ ʪʘʢʞʝ ʦʪ ʩʢʦʨʦʩʪʠ ʚʦʟʜʫʭʘ. ɸʵʨʦʜʠʥʘʤʠʯʝʩʢʦʝ ʩʦ-

ʧʨʦʪʠʚʣʝʥʠʝ ʩʣʦʷ ʟʝʨʥʘ H, ʇʘ, ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ: 

Ὄ ωȟψρ ὃὦὺ , 

ʛʜʝ A ʠ n ï ʢʦʵʬʬʠʮʠʝʥʪʳ, ʟʘʚʠʩʷʱʠʝ ʦʪ ʢʫʣʴʪʫʨʳ ʟʝʨʥʘ; b ï ʪʦʣʱʠʥʘ ʟʝʨʥʦʚʦ-

ʛʦ ʩʣʦʷ, ʤ; v ï ʩʢʦʨʦʩʪʴ ʚʦʟʜʫʭʘ, ʦʪʥʝʩʸʥʥʘʷ ʫʩʣʦʚʥʦ ʢʦ ʚʩʝʡ ʧʣʦʱʘʜʠ ʟʝʨʥʦʚʦ-

ʛʦ ʩʣʦʷ, ʤ/ʩ. 

ɺ ʪʘʙʣʠʮʝ 1.17 ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥ A ʠ n ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴ-

ʪʫʨ. 

ʊʘʙʣʠʮʘ 1.17 ï ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ A ʠ n 

ʂʦʵʬʬʠʮʠʝʥʪ 
ɿʝʨʥʦʚʦʡ ʤʘʪʝʨʠʘʣ 

ʇʰʝʥʠʮʘ ʈʦʞʴ ʆʚʸʩ ʗʯʤʝʥʴ ɻʨʝʯʠʭʘ ʂʫʢʫʨʫʟʘ ʈʠʩ 

A 1,41 1,76 1,64 1,44 1,76 0,67 1,76 

n 1,43 1,41 1,42 1,43 1,41 1,55 1,41 

ʇʨʠʚʝʜʝʥʥʳʝ ʟʥʘʯʝʥʠʷ A ʠ n ʦʪʥʦʩʷʪ ʢ ʚʦʟʜʫʭʫ, ʠʤʝʶʱʝʤʫ ʧʣʦʪʥʦʩʪʴ 1,2 

ʢʛ/ʤ
3
 (ʪʝʤʧʝʨʘʪʫʨʘ 20 Áʉ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ 50 %, ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝ-

ʥʠʝ 101,3 ʢʇʘ). 

ʉʢʦʨʦʩʪʴ ʚʠʪʘʥʠʷ - ʵʪʦ ʩʢʦʨʦʩʪʴ, ʧʨʠ ʢʦʪʦʨʦʡ ʟʝʨʥʦ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʚʦʟʜʫʭʘ ʥʘʭʦʜʠʪʩʷ ʚʦ ʚʟʚʝʰʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. ɼʣʷ ʧʰʝʥʠʮʳ ʩʢʦʨʦʩʪʴ ʚʠʪʘʥʠʷ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ 20 Áʉ ʨʘʚʥʘ 9,0é11,5 ʤ/ʩ, ʜʣʷ ʨʞʠ ï 8,5é10,0 ʤ/ʩ, ʜʣʷ 
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ʦʚʩʘ ï 8,0é9,0 ʤ/ʩ, ʜʣʷ ʷʯʤʝʥʷ ï 8,5é10,5 ʤ/ʩ, ʜʣʷ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ï 

7,0é8,5 ʤ/ʩ, ʜʣʷ ʢʫʢʫʨʫʟʳ ï 12,5é14,0 ʤ/ʩ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟ-

ʜʫʭʘ ʩʢʦʨʦʩʪʴ ʚʠʪʘʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʫʤʝʥʴʰʝʥʠʷ ʝʛʦ ʧʣʦʪʥʦʩʪʠ. 

ʉʢʦʨʦʩʪʴ ʚʠʪʘʥʠʷ ʫʯʠʪʳʚʘʶʪ ʧʨʠ ʨʘʩʯʸʪʝ ʧʥʝʚʤʦʛʘʟʦʚʳʭ ʩʫʰʠʣʦʢ ʠ ʩʫʰʠʣʦʢ, 

ʨʘʙʦʪʘʶʱʠʭ ʧʦ ʧʨʠʥʮʠʧʫ çʢʠʧʷʱʝʛʦè ʩʣʦʷ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʝʨʥʦ ʢʘʢ ʦʙʲʝʢʪ ʩʫʰʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʫʣʴʪʫʨʳ ʠʤʝʝʪ 

ʨʘʟʣʠʯʥʳʝ ʨʘʟʤʝʨʥʦ-ʤʘʩʩʦʚʳʝ, ʘ ʪʘʢʞʝ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ʇʨʠʯʸʤ ʵʪʠ 

ʩʚʦʡʩʪʚʘ ʨʘʟʣʠʯʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʫʣʴʪʫʨʳ, ʥʦ ʠ ʦʪ ʠʩʭʦʜʥʦʡ 

ʚʣʘʞʥʦʩʪʠ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʨʫʛʠʭ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ. ɿʥʘʷ ʠ ʫʯʠʪʳʚʘʷ ʩʚʦʡʩʪʚʘ 

ʟʝʨʥʘ ʠ ʟʝʨʥʦʚʦʡ ʤʘʩʩʳ, ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʥʘ ʧʨʘʢʪʠʢʝ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ 

ʢʘʯʝʩʪʚʘ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ. 

1.2.2 ɸʥʘʣʠʟ ʩʧʦʩʦʙʦʚ ʩʫʰʢʠ ʟʝʨʥʘ 

ɿʥʘʯʠʤʦʩʪʴ ʨʝʞʠʤʘ ʭʨʘʥʝʥʠʷ ʟʝʨʥʦʚʳʭ ʤʘʩʩ ʚ ʩʫʭʦʤ ʩʦʩʪʦʷʥʠʠ ʧʨʠʚʝʣʘ ʢ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʩʫʰʢʠ ʟʝʨʥʘ. ɿʝʨʥʦʩʫʰʝʥʠʝ - ʩʧʝʮʠʘʣʴ-

ʥʘʷ ʦʪʨʘʩʣʴ ʟʥʘʥʠʡ, ʪʘʢ ʢʘʢ ʪʦʣʴʢʦ ʪʝʭʥʠʯʝʩʢʠ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʛʨʘʤʦʪʥʦʝ ʧʨʦ-

ʚʝʜʝʥʠʝ ʜʘʥʥʦʛʦ ʧʨʠʝʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ 

ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ ʪʦʧʣʠʚʘ, ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʪʨʫʜʘ ʠ ʪ. ʜ. 

ɺʩʝ ʩʧʦʩʦʙʳ ʩʫʰʢʠ ʟʝʨʥʘ ʠ ʩʝʤʷʥ ʦʩʥʦʚʘʥʳ ʥʘ ʠʭ ʩʦʨʙʮʠʦʥʥʳʭ ʩʚʦʡ-

ʩʪʚʘʭ. ɽʩʣʠ ʟʝʨʥʦʚʫʶ ʤʘʩʩʫ ʠʣʠ ʦʪʜʝʣʴʥʳʝ ʟʝʨʥʘ ʠ ʩʝʤʝʥʘ ʧʦʤʝʩʪʠʪʴ ʚ ʩʨʝʜʫ, 

ʛʜʝ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʦʪʜʘʯʘ ʚʣʘʛʠ ʚ ʚʠʜʝ ʧʘʨʘ ʠʣʠ ʜʘʞʝ ʞʠʜʢʦʩʪʠ (ʯʪʦ ʙʳʚʘʝʪ 

ʨʝʞʝ), ʪʦ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʧʨʦʮʝʩʩ ʚʳʩʫʰʠʚʘʥʠʷ. 

ʉʫʰʢʘ ʟʝʨʥʘ - ʥʝ ʪʦʣʴʢʦ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʡ, ʥʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦ-

ʮʝʩʩ, ʮʝʣʴ ʢʦʪʦʨʦʛʦ - ʧʦʣʫʯʠʪʴ ʧʨʦʜʫʢʪ ʩ ʦʧʪʠʤʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʕʪʦʡ ʮʝʣʴʶ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʙʦʨ ʩʧʦʩʦʙʘ ʩʫʰʢʠ, ʢʦʥʩʪʨʫʢʮʠʠ ʩʫʰʠʣʴ-

ʥʦʡ ʫʩʪʘʥʦʚʢʠ ʠ ʨʝʞʠʤʘ ʝʸ ʨʘʙʦʪʳ. ʉʚʦʡʩʪʚʘ ʟʝʨʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʦʥʩʪʨʫʢ-

ʮʠʶ ʩʫʰʠʣʢʠ, ʨʝʞʠʤ ʝʸ ʨʘʙʦʪʳ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʥʝʨʘʟʨʳʚʥʦʡ ʩʚʷʟʠ. 

ɺʣʘʞʥʦʝ ʟʝʨʥʦ ʩʫʰʘʪ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ (ʨʠʩʫʥʦʢ 1.12), ʢʦʪʦʨʳʝ 

ʤʦʞʥʦ ʩʚʝʩʪʠ ʢ ʜʚʫʤ ʦʩʥʦʚʥʳʤ ʧʨʠʥʮʠʧʘʤ: 

- ʫʜʘʣʝʥʠʝ ʚʣʘʛʠ ʠʟ ʟʝʨʥʘ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʝʸ ʘʛʨʝʛʘʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʪ. ʝ. ʚ 

ʚʠʜʝ ʞʠʜʢʦʩʪʠ; 

- ʫʜʘʣʝʥʠʝ ʚʣʘʛʠ ʠʟ ʟʝʨʥʘ ʩ ʠʟʤʝʥʝʥʠʝʤ ʝʸ ʘʛʨʝʛʘʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʪ. ʝ. ʧʫ-

ʪʸʤ ʧʨʝʚʨʘʱʝʥʠʷ ʝʸ ʚ ʧʘʨ [87, 88, 120, 167]. 



31 

 

 
ʈʠʩʫʥʦʢ 1.12 - ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʩʧʦʩʦʙʦʚ ʩʫʰʢʠ 

ʇʨʠʤʝʥʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʩʧʦʩʦʙʦʚ ʩʫʰʢʠ ʦʙʫʩʣʦʚʣʝʥʦ ʵʥʝʨʛʠʝʡ ʩʚʷʟʠ ʚʣʘ-

ʛʠ ʩ ʟʝʨʥʦʤ. ʇʨʠ ʫʜʘʣʝʥʠʠ ʩʚʦʙʦʜʥʦʡ ʚʣʘʛʠ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʝʸ ʘʛʨʝʛʘʪʥʦʛʦ ʩʦ-

ʩʪʦʷʥʠʷ ʥʫʞʥʦ ʧʨʝʦʜʦʣʝʪʴ ʣʠʰʴ ʛʠʜʨʘʚʣʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʚʸʨʜʦʛʦ ʩʢʝ-

ʣʝʪʘ ʪʝʣʘ. ʇʨʠ ʫʜʘʣʝʥʠʠ ʩʚʷʟʘʥʥʦʡ ʚʣʘʛʠ ʩ ʠʟʤʝʥʝʥʠʝʤ ʝʸ ʘʛʨʝʛʘʪʥʦʛʦ ʩʦʩʪʦʷ-

ʥʠʷ ʵʥʝʨʛʠʷ ʨʘʩʭʦʜʫʝʪʩʷ ʢʘʢ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʩʠʣʳ ʵʪʦʡ ʩʚʷʟʠ, ʪʘʢ ʠ ʥʘ ʪʝʧʣʦʪʫ 

ʧʘʨʦʦʙʨʘʟʦʚʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʭʘʥʠʯʝʩʢʦʝ ʦʙʝʟʚʦʞʠʚʘʥʠʝ ʪʨʝʙʫʝʪ ʤʝʥʴ-

ʰʠʭ ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ, ʯʝʤ ʪʝʧʣʦʚʘʷ ʩʫʰʢʘ. ʅʝʜʦʩʪʘʪʢʦʤ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʧʦʩʦʙʘ 

ʦʙʝʟʚʦʞʠʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʝʛʦ ʦʛʨʘʥʠʯʝʥʥʘʷ ʧʨʠʤʝʥʠʤʦʩʪʴ. 

ʇʝʨʚʳʡ ʧʨʠʥʮʠʧ ʦʙʝʟʚʦʞʠʚʘʥʠʷ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʤʝʭʘʥʠʯʝʩʢʠʤ 

(ʬʠʣʴʪʨʘʮʠʷ, ʧʨʝʩʩʦʚʘʥʠʝ, ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝ) ʠʣʠ ʩʦʨʙʮʠʦʥʥʳʤ ʩʧʦʩʦʙʘʤʠ 

ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʢʦʥʪʘʢʪʝ ʚʣʘʞʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʙʦʣʝʝ ʛʠʛʨʦʩʢʦʧʠʯʥʳʤʠ 

ʚʝʱʝʩʪʚʘʤʠ (ʩʠʣʠʢʘʛʝʣʝʤ, ʦʧʠʣʢʘʤʠ, ʩʫʭʠʤ ʟʝʨʥʦʤ ʠ ʜʨ.). 

ʄʝʭʘʥʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʦʙʝʟʚʦʞʠʚʘʥʠʷ ʧʨʠʤʝʥʷʶʪ ʧʨʠ ʥʘʣʠʯʠʠ ʩʚʦʙʦʜʥʦʡ 

ʚʣʘʛʠ. ʇʨʠ ʵʪʦʤ ʩʧʦʩʦʙʝ ʩʚʦʙʦʜʥʫʶ ʚʣʘʛʫ ʫʜʘʣʷʶʪ ʧʫʪʸʤ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʚʦʟ-

ʜʝʡʩʪʚʠʷ ʥʘ ʟʝʨʥʦ ʚʩʣʝʜʩʪʚʠʝ ʜʝʡʩʪʚʠʷ ʥʘ ʚʣʘʛʫ ʩʠʣʳ ʪʷʞʝʩʪʠ ʠʣʠ ʩʦʚʤʝʩʪʥʦʛʦ 

ʜʝʡʩʪʚʠʷ ʩʠʣʳ ʪʷʞʝʩʪʠ ʠ ʮʝʥʪʨʦʙʝʞʥʦʡ ʩʠʣʳ. 

ʉʦʨʙʮʠʦʥʥʳʡ ʩʧʦʩʦʙ ʦʙʳʯʥʦ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʟʝʨʥʘ, ʢʦʪʦʨʦʝ ʥʝ ʧʝʨʝʥʦʩʠʪ 

ʪʝʨʤʠʯʝʩʢʦʡ ʩʫʰʢʠ ʠʣʠ ʞʝ ʪʝʨʷʝʪ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʢʘʢʠʝ-ʣʠʙʦ ʮʝʥʥʳʝ ʩʚʦʡʩʪʚʘ, 

ʥʘʧʨʠʤʝʨ, ʩʝʤʝʥʘ ʬʘʩʦʣʠ, ʩʦʠ, ʚʠʢʠ, ʯʝʯʝʚʠʮʳ ʠ ʜʨ. ʇʨʠ ʩʦʨʙʮʠʦʥʥʦʡ ʩʫʰʢʝ 

ʚʣʘʞʥʦʝ ʟʝʨʥʦ ʩʤʝʰʠʚʘʶʪ ʩ ʚʣʘʛʦʧʦʛʣʦʪʠʪʝʣʝʤ ʠ ʚʳʜʝʨʞʠʚʘʶʪ ʚ ʪʝʯʝʥʠʝ 

ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʚʨʝʤʝʥʠ. ɺʣʘʛʦʧʦʛʣʦʪʠʪʝʣʴ ʚʳʙʠʨʘʶʪ ʩ ʪʘʢʠʤ ʨʘʩʯʸʪʦʤ, ʯʪʦʙʳ 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʝʛʦ ʤʦʞʥʦ ʙʳʣʦ ʣʝʛʢʦ ʦʪʜʝʣʠʪʴ ʦʪ ʚʳʩʫʰʝʥʥʦʛʦ ʟʝʨʥʘ. ʕʪʦʪ ʞʝ 

ʧʨʠʥʮʠʧ ʠʩʧʦʣʴʟʫʶʪ ʠ ʧʨʠ ʩʤʝʰʠʚʘʥʠʠ ʚʣʘʞʥʦʛʦ ʟʝʨʥʘ ʩ ʙʦʣʝʝ ʩʫʭʠʤ ʟʝʨʥʦʤ 

ʪʦʡ ʞʝ ʢʫʣʴʪʫʨʳ. ʇʨʠ ʵʪʦʤ ʯʘʩʪʴ ʚʣʘʛʠ ʧʝʨʝʭʦʜʠʪ ʦʪ ʙʦʣʝʝ ʚʣʘʞʥʦʛʦ ʟʝʨʥʘ ʢ 

ʤʝʥʝʝ ʚʣʘʞʥʦʤʫ ʠ ʚʣʘʞʥʦʩʪʴ ʚʩʝʡ ʟʝʨʥʦʚʦʡ ʤʘʩʩʳ ʚʳʨʘʚʥʠʚʘʝʪʩʷ. 
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ʉʦʨʙʮʠʦʥʥʘʷ ʩʫʰʢʘ ʥʝ ʪʨʝʙʫʝʪ ʨʘʩʭʦʜʘ ʪʝʧʣʦʪʳ ʥʘ ʥʘʛʨʝʚ ʠ ʵʥʝʨʛʠʠ ʥʘ 

ʚʝʥʪʠʣʷʮʠʶ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʭʨʘʥʝʥʠʝ ʢʘʯʝʩʪʚʘ ʤʘʪʝʨʠʘʣʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʟʝʨʥʘ 

(ʦʩʦʙʝʥʥʦ ʩʝʤʝʥʥʦʛʦ). ʆʜʥʘʢʦ ʩʫʰʢʘ ʩʤʝʰʠʚʘʥʠʝʤ ʠʜʸʪ ʦʯʝʥʴ ʤʝʜʣʝʥʥʦ     

(1é2 ʥʝʜʝʣʠ) ʠ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʦʤʝʱʝʥʠʡ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʠ ʨʝʛʝʥʝ-

ʨʘʮʠʠ (ʚʳʩʫʰʠʚʘʥʠʷ) ʚʣʘʛʦʧʦʛʣʦʪʠʪʝʣʷ. 

ʇʨʠ ʘʢʫʩʪʠʯʝʩʢʦʡ ʩʫʰʢʝ ʚʣʘʛʘ ʵʢʩʪʨʘʛʠʨʫʝʪʩʷ ʠʟ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʟʝʨʥʘ 

ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʚʦʣʥ. ʉʫʰʢʘ ʧʨʦʪʝʢʘʝʪ ʙʝʟ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʟʝʨʥʦ ʧʨʠ ʵʪʦʤ ʩʦʭʨʘʥʷʝʪ ʠʩʭʦʜʥʳʝ ʙʠʦʣʦʛʠ-

ʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. 

ʇʨʦʮʝʩʩ ʘʢʫʩʪʠʯʝʩʢʦʡ ʩʫʰʢʠ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʧʝʨʠʦʜʦʚ. ʇʝʨʚʳʡ - ʫʜʘʣʝ-

ʥʠʝ ʚʣʘʛʠ, ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʨʥʦʚʢʠ, ʘ ʦʩʪʘʚʰʘʷʩʷ ʨʘʩʧʨʝʜʝ-

ʣʷʝʪʩʷ ʧʦ ʢʘʧʠʣʣʷʨʘʤ ʨʘʚʥʦʤʝʨʥʦ ʠ ʵʪʦʪ ʧʨʦʮʝʩʩ ʧʦʩʪʦʷʥʥʦ ʧʦʚʪʦʨʷʝʪʩʷ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʪʦʣʱʠʥʫ ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ. ɺʪʦʨʦʡ ʧʝʨʠʦʜ ʥʘʯʠʥʘʝʪʩʷ ʩ 

ʪʦʛʦ ʤʦʤʝʥʪʘ, ʢʦʛʜʘ ʟʝʨʥʦ ʜʦʭʦʜʠʪ ʜʦ ʟʘʜʘʥʥʦʡ ʚʣʘʞʥʦʩʪʠ ʧʫʪʝʤ ʠʩʧʘʨʝʥʠʷ, 

ʪ.ʝ. ʚʣʘʛʘ ʥʘʯʠʥʘʝʪ ʧʝʨʝʤʝʱʘʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ, ʚʳʜʘʚʣʠʚʘʝʪʩʷ ʧʫʟʳʨʴʢʘʤʠ, 

ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʚ ʞʠʜʢʦʩʪʠ ʠʟ-ʟʘ ʢʦʣʝʙʘʥʠʡ, ʧʨʠ ʵʪʦʤ ʚʷʟʢʦʩʪʴ ʞʠʜʢʦʩʪʠ 

ʫʤʝʥʴʰʘʝʪʩʷ. 

ɽʩʣʠ ʤʝʭʘʥʠʯʝʩʢʦʝ ʦʙʝʟʚʦʞʠʚʘʥʠʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ ʜʣʷ ʫʜʘʣʝ-

ʥʠʷ ʩʚʦʙʦʜʥʦʡ ʚʣʘʛʠ, ʪʦ ʪʝʧʣʦʚʫʶ ʩʫʰʢʫ - ʜʣʷ ʫʜʘʣʝʥʠʷ ʙʦʣʝʝ ʧʨʦʯʥʦ ʩʚʷʟʘʥ-

ʥʦʡ ʚʣʘʛʠ. ʇʦʵʪʦʤʫ ʪʝʧʣʦʚʘʷ ʩʫʰʢʘ ʩʚʷʟʘʥʘ ʩ ʟʘʪʨʘʪʘʤʠ ʪʝʧʣʦʪʳ ʥʘ ʠʟʤʝʥʝʥʠʝ 

ʘʛʨʝʛʘʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʦʜʳ, ʧʨʝʚʨʘʱʝʥʠʝ ʝʸ ʠʟ ʞʠʜʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʛʘʟʦʦʙ-

ʨʘʟʥʦʝ. ɼʣʷ ʠʩʧʘʨʝʥʠʷ ʚʣʘʛʠ ʢ ʦʙʲʝʢʪʫ ʩʫʰʢʠ ʧʦʜʚʦʜʷʪ ʪʝʧʣʦʪʫ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʘʢ ʧʝʨʝʜʘʸʪʩʷ ʪʝʧʣʦʪʘ ʦʙʲʝʢʪʫ ʩʫʰʢʠ, ʨʘʟʣʠʯʘʶʪ 

ʩʣʝʜʫʶʱʠʝ ʩʧʦʩʦʙʳ ʪʝʧʣʦʚʦʡ ʩʫʰʢʠ: ʢʦʥʚʝʢʪʠʚʥʳʡ, ʢʦʥʪʘʢʪʥʳʡ (ʢʦʥʜʫʢʪʠʚ-

ʥʳʡ), ʣʫʯʠʩʪʳʡ (ʨʘʜʠʘʮʠʦʥʥʳʡ), ʵʣʝʢʪʨʠʯʝʩʢʠʡ (ʪʦʢʘʤʠ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ), ʤʦ-

ʣʝʢʫʣʷʨʥʳʡ (ʩʫʙʣʠʤʘʮʠʝʡ). ʂʨʦʤʝ ʪʦʛʦ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʸ ʙʦʣʴʰʝʝ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʘʶʪ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʠ ʵʢʦʥʦʤʠʯʥʳʝ ʢʦʤʙʠʥʠʨʦ-

ʚʘʥʥʳʝ ʩʧʦʩʦʙʳ ʩʫʰʢʠ ʤʘʪʝʨʠʘʣʦʚ: ʢʦʥʚʝʢʪʠʚʥʦ-ʣʫʯʠʩʪʳʡ, ʣʫʯʠʩʪʦ-

ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʡ, ʩʫʙʣʠʤʘʮʠʦʥʥʦ-ʣʫʯʠʩʪʳʡ ʠ ʜʨʫʛʠʝ [200é202]. 

ʂʦʥʚʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʩʫʰʢʠ ʟʝʨʥʘ. ʊʝʧʣʦʪʘ, ʥʝ-

ʦʙʭʦʜʠʤʘʷ ʜʣʷ ʥʘʛʨʝʚʘ ʠ ʠʩʧʘʨʝʥʠʷ ʠʟ ʥʝʛʦ ʚʣʘʛʠ, ʧʝʨʝʜʘʸʪʩʷ ʦʪ ʜʚʠʞʫʱʝʛʦʩʷ 

ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʪʝʧʣʦʥʦʩʠʪʝʣʷ - ʘʛʝʥʪʘ ʩʫʰʢʠ (ʥʘʛʨʝʪʦʛʦ ʚʦʟʜʫʭʘ ʠʣʠ ʝʛʦ ʩʤʝʩʠ ʩ 

ʪʦʧʦʯʥʳʤʠ ʛʘʟʘʤʠ) (ʨʠʩʫʥʦʢ 1.13). 

ɸʛʝʥʪ ʩʫʰʢʠ ʥʝ ʪʦʣʴʢʦ ʧʝʨʝʜʘʸʪ ʪʝʧʣʦʪʫ ʤʘʪʝʨʠʘʣʫ, ʥʦ ʪʘʢʞʝ ʧʦʛʣʦʱʘʝʪ 

ʠ ʫʥʦʩʠʪ ʠʩʧʘʨʸʥʥʫʶ ʠʟ ʥʝʛʦ ʚʣʘʛʫ. ʅʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʘʛʝʥʪʘ ʩʫʰʢʠ ʤʦ-

ʞʝʪ ʩʦʚʧʘʜʘʪʴ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʚʠʞʝʥʠʷ ʤʘʪʝʨʠʘʣʘ (ʧʨʷʤʦʪʦʢ), ʠʤʝʪʴ ʧʨʦʪʠʚʦ-

ʧʦʣʦʞʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ (ʧʨʦʪʠʚʦʪʦʢ) ʠʣʠ ʙʳʪʴ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʤ ʝʤʫ (ʧʝʨʝ-

ʢʨʸʩʪʥʳʡ ʪʦʢ). ɺʳʙʦʨ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʘʛʝʥʪʘ ʩʫʰʢʠ ʟʘʚʠʩʠʪ ʦʪ ʩʚʦʡʩʪʚ 

ʤʘʪʝʨʠʘʣʘ, ʧʦʜʚʝʨʛʘʶʱʝʛʦʩʷ ʩʫʰʢʝ. 

ʉʫʰʢʘ ʟʝʨʥʘ ʧʦʜʦʛʨʝʪʳʤ ʚʦʟʜʫʭʦʤ ʠʩʢʣʶʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʚ 

ʩʫʰʠʣʴʥʫʶ ʢʘʤʝʨʫ ʠ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʩ ʟʝʨʥʦʤ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ. 

ʆʜʥʘʢʦ ʧʨʠ ʧʦʜʦʛʨʝʚʝ ʚʦʟʜʫʭʘ ʚ ʧʘʨʦʚʳʭ ʠʣʠ ʛʘʟʦʚʳʭ ʢʘʣʦʨʠʬʝʨʘʭ ʫʜʝʣʴʥʳʡ 

ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʥʘ ʩʫʰʢʫ ʚ 1,5 ʨʘʟʘ ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʫʰʠʣʢʘʤʠ, ʨʘʙʦ-

ʪʘʶʱʠʤʠ ʥʘ ʩʤʝʩʠ ʪʦʧʦʯʥʳʭ ʛʘʟʦʚ ʩ ʚʦʟʜʫʭʦʤ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʙʦʣʴʰʠʤʠ ʧʦ-
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ʪʝʨʷʤʠ ʪʝʧʣʦʪʳ, ʫʭʦʜʷʱʝʡ ʩ ʜʳʤʦʚʳʤʠ ʛʘʟʘʤʠ ʚ ʘʪʤʦʩʬʝʨʫ ʠʟ ʪʦʧʢʠ ʧʘʨʦʚʦʛʦ 

ʢʦʪʣʘ ʠʣʠ ʠʟ ʛʘʟʦʚʦʛʦ ʢʘʣʦʨʠʬʝʨʘ. 

 
ʈʠʩʫʥʦʢ 1.13 - ʉʭʝʤʘ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʟʝʨʥʘ ʢʦʥʚʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ: 

I - ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ; II  - ʪʦʧʦʯʥʳʝ ʛʘʟʳ; III  - ʧʨʦʩʫʰʝʥʥʦʝ ʟʝʨʥʦ; IV - ʦʪʨʘ-

ʙʦʪʘʚʰʠʡ ʚʦʟʜʫʭ; V - ʦʪʨʘʙʦʪʘʚʰʠʡ ʘʛʝʥʪ ʩʫʰʢʠ; VI - ʟʝʨʥʦ ʥʘ ʩʫʰʢʫ;            

VII  - ʘʛʝʥʪ ʩʫʰʢʠ 

ɺ ʪʦʧʢʘʭ ʩʦʚʨʝʤʝʥʥʳʭ ʟʝʨʥʦʩʫʰʠʣʦʢ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʞʠʜʢʦʤ ʠʣʠ ʛʘʟʦ-

ʦʙʨʘʟʥʦʤ ʪʦʧʣʠʚʝ, ʧʨʠ ʧʨʘʚʠʣʴʥʦʤ ʠʭ ʦʙʩʣʫʞʠʚʘʥʠʠ ʜʦʩʪʠʛʘʶʪ ʧʦʣʥʦʛʦ ʩʛʦʨʘ-

ʥʠʝ ʪʦʧʣʠʚʘ, ʠ ʢʦʥʚʝʢʪʠʚʥʘʷ ʩʫʰʢʘ ʩʤʝʩʴʶ ʚʦʟʜʫʭʘ ʩ ʪʦʧʦʯʥʳʤʠ ʛʘʟʘʤʠ ʥʝ ʚʳ-

ʟʳʚʘʝʪ ʫʭʫʜʰʝʥʠʷ ʢʘʯʝʩʪʚʘ, ʮʚʝʪʘ ʠ ʟʘʧʘʭʘ ʧʨʦʩʫʰʠʚʘʝʤʦʛʦ ʟʝʨʥʘ. 

ʇʨʠ ʢʦʥʚʝʢʪʠʚʥʦʡ ʩʫʰʢʝ ʟʝʨʥʦʚʦʡ ʩʣʦʡ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʨʘʟʥʳʭ ʩʦ-

ʩʪʦʷʥʠʷʭ - ʧʣʦʪʥʦʤ, ʨʘʟʨʳʭʣʝʥʥʦʤ, ʧʝʨʝʩʳʧʘʶʱʝʤʩʷ, ʧʘʜʘʶʱʝʤ. ʇʨʠ ʩʫʰʢʝ 

ʟʝʨʥʘ ʚ ʧʣʦʪʥʦʤ, ʤʝʜʣʝʥʥʦ ʜʚʠʞʫʱʝʤʩʷ ʚʝʨʪʠʢʘʣʴʥʦʤ ʩʣʦʝ ʪʦʣʱʠʥʦʡ   

100é200 ʤʤ (ʚ ʩʫʰʠʣʢʘʭ ʰʘʭʪʥʦʛʦ ʪʠʧʘ) ʟʝʨʥʦ ʥʘʭʦʜʠʪʩʷ ʚ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʝ 

30é60 ʤʠʥ. ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʘ ʩʫʰʢʠ. ɿʘ ʵʪʦ ʚʨʝʤʷ ʧʨʠ ʩʢʦʨʦʩʪʠ ʘʛʝʥʪʘ 

ʩʫʰʢʠ ʚ ʟʝʨʥʦʚʦʤ ʩʣʦʝ ʦʢʦʣʦ 0,3 ʤ/ʩ ʠ ʪʝʤʧʝʨʘʪʫʨʝ 120é150 Áʉ ʟʝʨʥʦ ʥʘʛʨʝʚʘ-

ʝʪʩʷ ʜʦ 45é55 Áʉ, ʚʣʘʞʥʦʩʪʴ ʝʛʦ ʩʥʠʞʘʝʪʩʷ ʥʘ 5é6 %. ɺ ʦʭʣʘʜʠʪʝʣʴʥʦʡ ʢʘʤʝ-

ʨʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʦʙʳʯʥʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʜ ʩʫʰʠʣʢʦʡ, ʚ ʪʝʯʝʥʠʝ      

15é20 ʤʠʥ. ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ ʥʘ 0,5é1,0 %. 

ʋʯʠʪʳʚʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʪʝʨʤʦʫʩʪʦʡʯʠʚʦʩʪʠ ʟʝʨʥʘ ʦʪ ʝʛʦ ʚʣʘʞʥʦʩʪʠ, ʚ 

ʰʘʭʪʥʳʭ ʟʝʨʥʦʩʫʰʠʣʢʘʭ ʦʙʳʯʥʦ ʧʨʠʤʝʥʷʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʜʚʫʭʩʪʫʧʝʥʯʘʪʳʝ 

ʨʝʞʠʤʳ, ʪ. ʝ. ʚ ʚʝʨʭʥʶʶ ʯʘʩʪʴ ʰʘʭʪʳ (ʧʝʨʚʫʶ ʩʪʫʧʝʥʴ ʩʫʰʢʠ) ʧʦʜʘʶʪ ʘʛʝʥʪ 

ʩʫʰʢʠ ʩ ʙʦʣʝʝ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ, ʯʝʤ ʚ ʥʠʞʥʶʶ ʯʘʩʪʴ ʰʘʭʪʳ (ʚʪʦʨʫʶ ʩʪʫ-

ʧʝʥʴ) [47]. 

ʂʦʥʚʝʢʪʠʚʥʫʶ ʩʫʰʢʫ ʚ ʨʘʟʨʳʭʣʝʥʥʦʤ ʠʣʠ çʢʠʧʷʱʝʤè ʩʣʦʝ ʦʩʫʱʝʩʪʚʣʷʶʪ 

ʥʘ ʩʝʪʢʝ. ʏʝʨʝʟ ʩʝʪʢʫ ʟʝʨʥʦ ʧʨʦʜʫʚʘʶʪ ʘʛʝʥʪʦʤ ʩʫʰʢʠ, ʠʤʝʶʱʠʤ ʩʢʦʨʦʩʪʴ 

10é12 ʤ/ʩ. ɺʩʣʝʜʩʪʚʠʝ ʤʘʣʦʛʦ ʩʥʠʞʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʧʨʠ ʙʳʩʪʨʦʤ ʥʘʛʨʝʚʘʥʠʠ 

ʟʝʨʥʘ ʩʫʰʠʣʢʠ ʩ ʢʠʧʷʱʠʤ ʩʣʦʝʤ ʥʝ ʥʘʰʣʠ ʰʠʨʦʢʦʛʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝ-

ʥʠʷ. 

ʂʦʥʚʝʢʪʠʚʥʫʶ ʩʫʰʢʫ ʧʝʨʝʩʳʧʘʶʱʝʛʦʩʷ ʩʣʦʷ ʟʝʨʥʘ ʧʨʠʤʝʥʷʶʪ ʚ ʩʫʰʠʣ-

ʢʘʭ ʙʘʨʘʙʘʥʥʦʛʦ ʪʠʧʘ, ʚ ʢʦʪʦʨʳʭ ʟʝʨʥʦ ʧʦʜʥʠʤʘʝʪʩʷ ʣʦʧʘʩʪʷʤʠ ʚ ʤʝʜʣʝʥʥʦ 
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ʚʨʘʱʘʶʱʝʤʩʷ ʙʘʨʘʙʘʥʝ (ʮʠʣʠʥʜʨʝ). ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʘʢʠʭ ʩʫʰʠʣʦʢ ʥʝ ʙʦ-

ʣʝʝ 8 ʧʣʘʥʦʚʳʭ ʪ/ʯ, ʘ ʩʲʸʤ ʚʣʘʛʠ ʟʘ ʦʜʠʥ ʧʨʦʧʫʩʢ ʩʦʩʪʘʚʣʷʝʪ 3é5 %. 

ʂʦʥʚʝʢʪʠʚʥʫʶ ʩʫʰʢʫ ʦʩʫʱʝʩʪʚʣʷʶʪ ʪʘʢʞʝ ʚ ʧʘʜʘʶʱʝʤ ʩʣʦʝ, ʩʢʦʨʦʩʪʴ 

ʜʚʠʞʝʥʠʷ ʟʝʨʥʘ ʚ ʢʦʪʦʨʦʤ ʚ ʩʦʪʥʠ ʨʘʟ ʚʳʰʝ, ʯʝʤ ʚ ʧʣʦʪʥʦʤ ʜʚʠʞʫʱʝʤʩʷ ʩʣʦʝ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʟʝʨʥʦʩʫʰʠʣʢʘʭ ʧʨʠʤʝʥʷʶʪ ʧʨʦʪʠʚʦʪʦʯʥʳʡ ʧʘʜʘʶʱʠʡ ʩʣʦʡ ʩ 

ʠʩʢʫʩʩʪʚʝʥʥʦ ʟʘʤʝʜʣʝʥʥʳʤ ʜʚʠʞʝʥʠʝʤ ʟʝʨʝʥ (ʚ ʢʘʤʝʨʘʭ ʥʘʛʨʝʚʘ ʪʘʢ ʥʘʟʳʚʘʝ-

ʤʳʭ ʧʨʦʪʠʚʦʪʦʯʥʳʭ ʨʝʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʩʫʰʠʣʦʢ). ʉʚʦʙʦʜʥʦʝ ʧʘʜʝʥʠʝ ʟʸʨʝʥ 

ʦʛʨʘʥʠʯʠʚʘʶʪ ʧʦʪʦʢʦʤ ʘʛʝʥʪʘ ʩʫʰʢʠ, ʜʚʠʞʫʱʠʤʩʷ ʩʥʠʟʫ ʚʚʝʨʭ ʥʘʚʩʪʨʝʯʫ ʧʘ-

ʜʘʶʱʝʤʫ ʟʝʨʥʫ, ʘ ʪʘʢʞʝ ʩ ʧʦʤʦʱʴʶ ʨʝʰʝʪʯʘʪʳʭ, ʪʨʫʙʯʘʪʳʭ ʠ ʜʨʫʛʠʭ ʵʣʝʤʝʥ-

ʪʦʚ. ɿʝʨʥʦ ʚ ʢʘʤʝʨʝ ʥʘʛʨʝʚʘ ʪʘʢʠʭ ʩʫʰʠʣʦʢ ʥʘʭʦʜʠʪʩʷ ʥʝʩʢʦʣʴʢʦ ʩʝʢʫʥʜ, ʧʦʵʪʦ-

ʤʫ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʛʝʥʪ ʩʫʰʢʠ ʩ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ (350é400 Áʉ). ɿʘ 

ʵʪʦ ʚʨʝʤʷ ʟʝʨʥʦ ʥʘʛʨʝʚʘʝʪʩʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 50é60 Áʉ, ʘ ʚʣʘʞʥʦʩʪʴ ʫʤʝʥʴʰʘ-

ʝʪʩʷ ʚ ʩʨʝʜʥʝʤ ʥʘ 0,7 %. 

ɼʣʷ ʜʦʚʝʜʝʥʠʷ ʟʝʨʥʘ ʜʦ ʩʫʭʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʠʤʝʥʷʶʪ ʨʝʮʠʨʢʫʣʷʮʠʶ, ʪ. ʝ. 

ʚʦʟʚʨʘʪ ʯʘʩʪʠ ʧʦʜʩʫʰʝʥʥʦʛʦ ʟʝʨʥʘ ʩʥʦʚʘ ʚ ʢʘʤʝʨʫ ʥʘʛʨʝʚʘ ʧʦʩʣʝ ʩʤʝʰʠʚʘʥʠʷ ʩ 

ʩʳʨʳʤ ʟʝʨʥʦʤ. ʎʠʢʣʳ ʥʘʛʨʝʚʘ ʟʝʨʥʘ, ʦʪʣʝʞʢʠ ʝʛʦ ʚ ʪʝʧʣʦʚʣʘʛʦʦʙʤʝʥʥʠʢʝ, ʧʨʦ-

ʤʝʞʫʪʦʯʥʦʛʦ ʠ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʤʥʦʛʦʢʨʘʪʥʦ ʧʦʚʪʦʨʷʶʪʩʷ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʣʫʯʠʣ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʨʝʮʠʨʢʫʣʷʮʠʦʥʥʦ-

ʠʟʦʪʝʨʤʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʩʫʰʢʠ ʟʝʨʥʘ ʢʘʢ ʥʘʠʙʦʣʝʝ ʧʨʦʛʨʝʩʩʠʚʥʳʡ. ʇʨʠ ʵʪʦʤ 

ʧʨʠʤʝʥʷʶʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʥʘʛʨʝʚ ʚʥʦʚʴ ʧʦʩʪʫʧʘʶʱʝʛʦ ʩʳʨʦʛʦ ʟʝʨʥʘ. 

ʇʨʠ ʜʘʥʥʦʤ ʩʧʦʩʦʙʝ ʩʫʰʢʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʝʪʩʷ ʯʠʩʣʦ ʮʠʢʣʦʚ ʨʝ-

ʮʠʨʢʫʣʷʮʠʠ, ʯʪʦ ʫʤʝʥʴʰʘʝʪ ʟʘʪʨʘʪʳ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ ʟʝʨ-

ʥʘ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʦʪ ʩʧʦʩʦʙ ʩʥʠʞʘʝʪ ʪʨʘʚʤʠʨʦʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʨʥʘ, ʯʪʦ 

ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʩʝʤʝʥʥʦʛʦ ʟʝʨʥʘ, ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ, ʨʠʩʘ. ʉʧʦʩʦʙ ʨʝʮʠʨʢʫ-

ʣʷʮʠʦʥʥʦ-ʠʟʦʪʝʨʤʠʯʝʩʢʦʡ ʩʫʰʢʠ ʧʦʟʚʦʣʷʝʪ ʣʫʯʰʝ ʩʦʭʨʘʥʠʪʴ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʤʝʥʴʰʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʪʦʧʣʠʚʦ ʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʜʨʫʛʠʤʠ ʨʘʟʥʦʚʠʜʥʦʩʪʷʤʠ ʢʦʥʚʝʢʪʠʚʥʦʡ ʩʫʰʢʠ. 

ʂʦʥʚʝʢʪʠʚʥʫʶ ʩʫʰʢʫ ʥʝʧʦʜʚʠʞʥʦʛʦ ʟʝʨʥʦʚʦʛʦ ʩʣʦʷ (ʥʘʩʳʧʠ) ʤʦʞʥʦ ʧʨʦ-

ʚʦʜʠʪʴ ʥʘ ʧʣʦʱʘʜʢʘʭ ʠ ʚ ʩʢʣʘʜʘʭ ʘʪʤʦʩʬʝʨʥʳʤ ʚʦʟʜʫʭʦʤ ʧʨʠ ʧʦʤʦʱʠ 

ʫʩʪʨʦʡʩʪʚ ʘʢʪʠʚʥʦʛʦ ʚʝʥʪʠʣʠʨʦʚʘʥʠʷ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʨʝʞʠʤʦʚ ʧʨʦʮʝʩʩʘ ʤʦʞʥʦ ʪʘʢʞʝ ʚʳʜʝ-

ʣʠʪʴ ʪʨʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʩʧʦʩʦʙʘ ʢʦʥʚʝʢʪʠʚʥʦʡ ʩʫʰʢʠ. 

1. ʎʠʨʢʫʣʷʮʠʦʥʥʘʷ ʩʫʰʢʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʪʝʤʧʝʨʘʪʫʨʫ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʥʘ 

ʚʭʦʜʝ ʚ ʩʫʰʠʣʢʫ ʧʨʠʥʠʤʘʶʪ ʚʳʩʦʢʦʡ, ʘ ʵʢʩʧʦʟʠʮʠʶ ʩʥʠʞʘʶʪ. 

2. ʉʫʰʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʥʠʭ ʪʝʤʧʝʨʘʪʫʨ (ʥʘʧʨʠʤʝʨ, ʚ ʙʘʨʘ-

ʙʘʥʥʳʭ ʩʫʰʠʣʢʘʭ), ʧʨʠ ʵʪʦʤ ʪʝʤʧʝʨʘʪʫʨʘ ʩʫʰʠʣʴʥʦʛʦ ʘʛʝʥʪʘ ʥʘʭʦʜʠʪʩʷ, ʧʨʠ-

ʙʣʠʟʠʪʝʣʴʥʦ, ʚ ʜʠʘʧʘʟʦʥʝ 400é600 ÜC. 

3. ʉʫʰʢʘ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ (ʚ ʩʫʰʠʣʢʘʭ ʩ ʥʘʢʣʦʥʥʳʤʠ ʨʝʰʸ-

ʪʘʤʠ, ʰʘʭʪʥʳʭ ʠ ʩʧʠʨʘʣʴʥʦ-ʢʦʥʠʯʝʩʢʠʭ); ʟʜʝʩʴ ʪʝʤʧʝʨʘʪʫʨʘ ʩʫʰʠʣʴʥʦʛʦ ʘʛʝʥʪʘ 

ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 100é200 ÜC. ʕʪʦʪ ʩʧʦʩʦʙ ʩʫʰʢʠ ʧʨʠʛʦʜʝʥ ʜʣʷ ʫʩʪʘʥʦʚʦʢ 

ʥʝʙʦʣʴʰʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 

ʂʦʥʪʘʢʪʥʳʤ ʠʣʠ ʢʦʥʜʫʢʪʠʚʥʳʤ, ʥʘʟʳʚʘʶʪ ʩʧʦʩʦʙ ʩʫʰʢʠ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʚʣʘʞʥʳʡ ʤʘʪʝʨʠʘʣ (ʦʙʲʝʢʪ ʩʫʰʢʠ) ʩʦʧʨʠʢʘʩʘʝʪʩʷ ʩ ʥʘʛʨʝʪʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ 

ʧʦʣʫʯʘʝʪ ʪʝʧʣʦʪʫ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʪ ʵʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʫʪʸʤ ʪʝʧʣʦʧʨʦʚʦʜʥʦ-
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ʩʪʠ (ʢʦʥʜʫʢʮʠʠ). ɺʦʟʜʫʭ ʧʨʠ ʵʪʦʤ ʩʧʦʩʦʙʝ ʪʨʝʙʫʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʫʜʘʣʝʥʠʷ ʚʦʜʷ-

ʥʦʛʦ ʧʘʨʘ ʠʟ ʩʫʰʠʣʢʠ, ʷʚʣʷʷʩʴ ʚʣʘʛʦʧʦʛʣʦʪʠʪʝʣʝʤ.
 
ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ 

ʘʪ ʧʨʠ ʵʪʦʤ ʩʧʦʩʦʙʝ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʧʨʠ ʢʦʥʚʝʢʪʠʚʥʦʡ ʩʫʰʢʝ, ʠ ʩʦʩʪʘʚ-

ʣʷʝʪ 170é180 ɺʪ/(ʤ
2
ĀÁʉ) (ʧʨʠ ʢʦʥʚʝʢʪʠʚʥʦʤ ʩʧʦʩʦʙʝ ʧʝʨʝʜʘʯʠ ʪʝʧʣʦʪʳ             

ʘʪ = 35é115 ɺʪ/(ʤ
2
ĀÁʉ). 

ʊʝʤʧʝʨʘʪʫʨʘ ʚ ʨʘʟʥʳʭ ʩʣʦʷʭ ʤʘʪʝʨʠʘʣʘ ʨʘʟʣʠʯʥʘʷ: ʥʘʠʙʦʣʴʰʘʷ ʫ ʩʣʦʷ, 

ʢʦʥʪʘʢʪʠʨʫʶʱʝʛʦ, ʩ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʥʘʠʤʝʥʴʰʘʷ ʫ ʥʘʨʫʞʥʦʛʦ ʩʣʦʷ. 

ɺʣʘʛʦʩʦʜʝʨʞʘʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʢʦʥʪʘʢʪʥʦʡ ʩʫʰʢʠ ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʦʪ 

ʩʣʦʝʚ, ʩʦʧʨʠʢʘʩʘʶʱʠʭʩʷ ʩ ʥʘʛʨʝʪʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʢ ʥʘʨʫʞʥʳʤ ʩʣʦʷʤ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʩʢʦʨʦʩʪʴ ʢʦʥʪʘʢʪʥʦʡ ʩʫʰʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʦʣʴʢʦ ʛʨʘʜʠʝʥʪʦʤ ʪʝʤʧʝʨʘ-

ʪʫʨʳ Ðt. ɻʨʘʜʠʝʥʪ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ Ðu ʦʢʘʟʳʚʘʝʪ ʪʦʨʤʦʟʷʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʧʝ-

ʨʝʤʝʱʝʥʠʝ ʚʣʘʛʠ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ. ɻʨʘʜʠʝʥʪʳ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ Ðu ʠ 

ʪʝʤʧʝʨʘʪʫʨʳ Ðt ʩʦʚʧʘʜʘʶʪ ʪʦʣʴʢʦ ʚ ʩʣʦʷʭ ʚʙʣʠʟʠ ʦʪʢʨʳʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʪʝ-

ʨʠʘʣʘ, ʫʩʢʦʨʷʷ ʧʝʨʝʥʦʩ ʚʣʘʛʠ. 

ɺʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʦ ʢʦʥ-

ʪʘʢʪʥʦʡ ʩʫʰʢʠ ʧʝʨʝʜ ʢʦʥʚʝʢʪʠʚʥʦʡ. ʇʦʵʪʦʤʫ ʧʨʠ ʥʝʙʦʣʴʰʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʟʝʨ-

ʥʦʚʦʛʦ ʩʣʦʷ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʠ 

ʤʝʥʴʰʠʭ ʵʥʝʨʛʦʟʘʪʨʘʪʘʭ. 

ɻʦʨʷʯʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʯʘʱʝ ʚʩʝʛʦ ʦʙʦʛʨʝʚʘʝʪʩʷ ʚʦʜʷʥʳʤ ʧʘʨʦʤ ʪʝʤʧʝʨʘʪʫ-

ʨʦʡ ʚʳʰʝ 100 Áʉ, ʧʦʵʪʦʤʫ ʢʦʥʪʘʢʪʠʨʫʶʱʠʝ ʩʣʦʠ ʤʘʪʝʨʠʘʣʘ ʤʦʛʫʪ ʜʦʩʪʠʯʴ ʵʪʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʢʘʯʝʩʪʚʦ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʫʭʫʜʰʠʪʩʷ. ʆʙʷʟʘ-

ʪʝʣʴʥʦʝ ʫʩʣʦʚʠʝ ʧʨʠ ʵʪʦʤ ʩʧʦʩʦʙʝ ʩʫʰʢʠ - ʭʦʨʦʰʠʡ ʢʦʥʪʘʢʪ ʤʘʪʝʨʠʘʣʘ ʩ ʛʦʨʷ-

ʯʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. 

ʂʦʥʪʘʢʪʥʳʤ ʩʧʦʩʦʙʦʤ ʤʦʞʥʦ ʩʫʰʠʪʴ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤ ʜʘʚʣʝʥʠʠ ʠʣʠ ʚ 

ʚʘʢʫʫʤʝ. ʏʝʤ ʙʦʣʴʰʝ ʚʘʢʫʫʤ, ʪʝʤ ʠʥʪʝʥʩʠʚʥʝʝ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ ʠʟ ʤʘʪʝʨʠʘʣʘ. 

ʉʢʦʨʦʩʪʴ ʩʫʰʢʠ ʚ ʚʘʢʫʫʤʥʳʭ ʩʫʰʠʣʢʘʭ ʚʦʟʨʘʩʪʘʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʘʢʫʫʤʘ ʠ 

ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʂ ʢʦʥʪʘʢʪʥʦʤʫ ʩʧʦʩʦʙʫ ʦʪʥʦʩʷʪ ʠ ʩʫʰʢʫ ʚ ʞʠʜʢʠʭ ʩʨʝʜʘʭ, ʧʨʠ ʢʦʪʦʨʳʭ 

ʪʝʧʣʦʪʘ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʥʘʛʨʝʚʘ ʤʘʪʝʨʠʘʣʘ ʠ ʧʨʝʚʨʘʱʝʥʠʷ ʚʣʘʛʠ ʚ ʧʘʨ, ʙʝʨʸʪ-

ʩʷ ʦʪ ʛʦʨʷʯʝʡ ʞʠʜʢʦʩʪʠ (ʦʣʠʬʳ, ʧʝʪʨʦʣʘʪʫʤʘ, ʨʘʩʧʣʘʚʣʝʥʥʦʡ ʩʝʨʳ), ʩʤʘʯʠʚʘʶ-

ʱʝʡ ʤʘʪʝʨʠʘʣ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʵʪʦʡ ʞʠʜʢʦʩʪʠ ʩʚʳʰʝ 100 ÜC ʚʣʘʛʘ ʚʳʧʘʨʠʚʘ-

ʝʪʩʷ ʠʟ ʤʘʪʝʨʠʘʣʘ. ɺʩʣʝʜʩʪʚʠʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʠʩʧʘʨʝʥʠʷ ʚʣʘʛʠ ʧʦ ʪʦʣʱʠʥʝ ʤʘʪʝ-

ʨʠʘʣʘ ʚʦʟʥʠʢʘʝʪ ʫʩʪʦʡʯʠʚʳʡ ʛʨʘʜʠʝʥʪ ʜʘʚʣʝʥʠʷ ʧʘʨʘ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʦʪ ʮʝʥʪʨʘ ʢ 

ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ, ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʢʦʪʦʨʦʛʦ ʚʣʘʛʘ ʧʝʨʝʥʦʩʠʪʩʷ ʢ ʧʦʚʝʨʭʥʦ-

ʩʪʠ. ɼʠʬʬʫʟʠʦʥʥʳʡ ʧʝʨʝʥʦʩ ʚʝʱʝʩʪʚʘ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʪʝʨʤʦʚʣʘʛʦʧʨʦʚʦʜʥʦ-

ʩʪʴʶ ʤʘʪʝʨʠʘʣʘ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʟʘʤʝʥʷʝʪʩʷ ʤʦʣʝʢʫʣʷʨʥʳʤ ʜʚʠʞʝʥʠʝʤ ʧʘʨʘ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʤ ʛʨʘʜʠʝʥʪʦʤ ʜʘʚʣʝʥʠʷ. 

ʇʨʠ ʩʫʰʢʝ ʚʣʘʞʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʞʠʜʢʠʭ ʩʨʝʜʘʭ ʚʩʣʝʜʩʪʚʠʝ ʟʘʤʝʥʳ 

ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʧʝʨʝʥʦʩʘ ʚʣʘʛʠ ʤʦʣʷʨʥʳʤ ʜʚʠʞʝʥʠʝʤ ʧʘʨʘ, ʩʢʦʨʦʩʪʴ ʩʫʰʢʠ 

ʚʦʟʨʘʩʪʘʝʪ ʚ 5é10 ʨʘʟ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʚʝʢʪʠʚʥʦʡ, ʘ ʨʘʩʭʦʜ ʪʝʧʣʦʪʳ ʥʘ 1 ʢʛ 

ʠʩʧʘʨʸʥʥʦʡ ʚʣʘʛʠ ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ. ʕʪʦʪ ʩʧʦʩʦʙ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫ-

ʶʪ ʜʣʷ ʩʫʰʢʠ ʜʨʝʚʝʩʠʥʳ. 

ʆʩʥʦʚʥʦʡ ʥʝʜʦʩʪʘʪʦʢ ʢʦʥʪʘʢʪʥʦʛʦ ʩʧʦʩʦʙʘ ʩʫʰʢʠ - ʥʝʨʘʚʥʦʤʝʨʥʳʡ 

ʥʘʛʨʝʚ ʤʘʪʝʨʠʘʣʘ: ʩʣʦʡ ʤʘʪʝʨʠʘʣʘ, ʩʦʧʨʠʢʘʩʘʶʱʠʡʩʷ ʩ ʥʘʛʨʝʪʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, 
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ʧʝʨʝʛʨʝʚʘʝʪʩʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʣʦʠ, ʫʜʘʣʸʥʥʳʝ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ, ʩʣʘʙʦ ʥʘʛʨʝʚʘ-

ʶʪʩʷ ʠ ʤʝʜʣʝʥʥʝʝ ʧʨʦʩʫʰʠʚʘʶʪʩʷ. 

ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʩʧʦʩʦʙʘ ʧʦʜʚʦʜʘ 

ʪʝʧʣʦʪʳ ʚ ʫʩʪʘʥʦʚʢʘʭ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʜʣʷ ʬʝʨ-

ʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʥʝʨʝʥʪʘʙʝʣʴʥʦ, ʪʘʢ ʢʘʢ ʩʫʰʠʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ, ʚ ʢʦʪʦʨʳʭ 

ʨʝʘʣʠʟʫʶʪ ʵʪʦʪ ʧʨʠʥʮʠʧ, ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʴʶ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʞʝ 

ʢʦʥʪʘʢʪʥʦʛʦ ʩʧʦʩʦʙʘ ʧʝʨʝʜʘʯʠ ʪʝʧʣʦʪʳ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝʤ 

ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʭʦʨʦʰʝʡ ʪʝʨʤʦʠʟʦʣʷʮʠʠ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʪʝʧʣʦʚʦʡ ʦʙ-

ʨʘʙʦʪʢʠ ʟʝʨʥʘ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʩʫʰʢʫ ʟʝʨʥʘ. 

ʇʨʠ ʣʫʯʠʩʪʦʤ (ʨʘʜʠʘʮʠʦʥʥʦʤ) ʩʧʦʩʦʙʝ ʩʫʰʢʠ ʪʝʧʣʦʪʘ ʢ ʚʣʘʞʥʦʤʫ ʤʘʪʝ-

ʨʠʘʣʫ ʧʦʜʚʦʜʠʪʩʷ ʚ ʚʠʜʝ ʣʫʯʠʩʪʦʡ ʵʥʝʨʛʠʠ. 

ʊʘʢʦʡ ʚʠʜ ʩʫʰʢʠ ʤʦʞʥʦ ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ ʝʩʪʝʩʪʚʝʥʥʫʶ (ʩʦʣʥʝʯʥʳʤʠ ʣʫ-

ʯʘʤʠ) ʠ ʠʩʢʫʩʩʪʚʝʥʥʫʶ (ʠʥʬʨʘʢʨʘʩʥʳʤʠ ʣʫʯʘʤʠ, ʩʦʟʜʘʚʘʝʤʳʤʠ ʩʧʠʨʘʣʴʥʳʤʠ 

ʥʘʛʨʝʚʘʪʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ (ʊʕʅ) ʠ ʢʝʨʘʤʠʯʝʩʢʠʤʠ ʥʘʛʨʝʚʘʪʝʣʷʤʠ). 

ʉʦʣʥʝʯʥʘʷ ʩʫʰʢʘ ʟʝʨʥʘ ʥʝ ʫʪʨʘʪʠʣʘ ʩʚʦʝʛʦ ʟʥʘʯʝʥʠʷ ʚʦ ʤʥʦʛʠʭ ʨʘʡʦʥʘʭ 

ʩʪʨʘʥʳ ʧʨʠ ʩʫʰʢʝ ʥʝʙʦʣʴʰʠʭ ʧʘʨʪʠʡ ʩʝʤʷʥ. ɺʦ ʚʨʝʤʷ ʚʦʟʜʫʰʥʦ-ʩʦʣʥʝʯʥʦʡ 

ʩʫʰʢʠ ʚʣʘʛʘ ʠʩʧʘʨʷʝʪʩʷ ʪʦʣʴʢʦ ʯʝʨʝʟ ʧʦʚʝʨʭʥʦʩʪʴ ʥʘʩʳʧʠ ʟʝʨʥʦʚʦʡ ʤʘʩʩʳ. ʏʝʤ 

ʪʦʥʴʰʝ ʩʣʦʡ ʟʝʨʥʘ, ʪʝʤ ʠʥʪʝʥʩʠʚʥʝʝ ʦʥʦ ʚʳʩʫʰʠʚʘʝʪʩʷ. ʆʜʥʘʢʦ ʧʨʠ ʤʘʣʦʡ 

ʪʦʣʱʠʥʝ ʩʣʦʷ ʪʨʝʙʫʝʪʩʷ ʙʦʣʴʰʘʷ ʧʣʦʱʘʜʴ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʟʝʨʥʘ. ʈʝʢʦʤʝʥʜʫʶʪ 

ʩʣʝʜʫʶʱʫʶ ʪʦʣʱʠʥʫ ʥʘʩʳʧʠ ʟʝʨʥʘ: ʦʩʥʦʚʥʳʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ - 10...20 ʩʤ, 

ʟʝʨʥʦʙʦʙʦʚʳʭ ï 10...15 ʩʤ, ʧʨʦʩʘ ï 4...5 ʩʤ. 

ɺʘʞʥʳʡ ʬʘʢʪʦʨ ʧʨʠ ʩʦʣʥʝʯʥʦʡ ʩʫʰʢʝ - ʭʘʨʘʢʪʝʨ ʦʩʥʦʚʘʥʠʷ, ʥʘ ʢʦʪʦʨʦʤ 

ʥʘʭʦʜʠʪʩʷ ʟʝʨʥʦʚʘʷ ʤʘʩʩʘ. ʅʝʣʴʟʷ ʩʫʰʠʪʴ ʟʝʨʥʦ ʥʘ ʙʝʪʦʥʥʳʭ ʧʣʦʱʘʜʢʘʭ (ʝʩʣʠ 

ʦʥʠ ʥʝ ʠʟʦʣʠʨʦʚʘʥʳ ʦʪ ʛʨʫʥʪʘ), ʧʨʷʤʦ ʥʘ ʛʨʫʥʪʝ ʠʣʠ ʩ ʧʦʜʩʪʠʣʢʦʡ ʙʨʝʟʝʥʪʦʚ ʥʘ 

ʛʨʫʥʪ. ʊʦʣʴʢʦ ʜʝʨʝʚʷʥʥʘʷ ʠʣʠ ʘʩʬʘʣʴʪʠʨʦʚʘʥʥʘʷ ʧʣʦʱʘʜʢʘ ʜʦʩʪʘʪʦʯʥʦ ʠʟʦʣʠ-

ʨʫʝʪ ʟʝʨʥʦ ʦʪ ʫʚʣʘʞʥʝʥʠʷ ʩʥʠʟʫ (ʦʪ ʛʨʫʥʪʘ) ʠ ʧʨʝʜʦʭʨʘʥʷʝʪ ʦʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʙʦʣʴʰʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʛʨʘʜʠʝʥʪʘ. ʊʘʢʠʝ ʧʣʦʱʘʜʢʠ ʨʘʩʧʦʣʘʛʘʶʪ ʥʘ ʪʝʨʨʠʪʦ-

ʨʠʠ ʪʦʢʘ ʠʣʠ ʤʝʞʜʫ ʩʢʣʘʜʘʤʠ, ʭʦʨʦʰʦ ʠʟʦʣʠʨʫʶʪ ʦʪ ʛʨʫʥʪʘ ʠ ʜʝʣʘʶʪ ʥʝʙʦʣʴ-

ʰʦʡ ʫʢʣʦʥ (6Á) ʢ ʶʛʫ. ʇʨʠ ʧʦʜʦʙʥʦʤ ʥʘʢʣʦʥʝ ʟʝʨʥʦʚʘʷ ʤʘʩʩʘ ʣʫʯʰʝ ʧʨʦʛʨʝʚʘ-

ʝʪʩʷ, ʘ ʩ ʥʝʟʘʛʨʫʞʝʥʥʳʭ ʧʣʦʱʘʜʦʢ ʙʳʩʪʨʝʝ ʩʪʝʢʘʝʪ ʜʦʞʜʝʚʘʷ ʚʦʜʘ. 

ɿʝʨʥʦʚʘʷ ʤʘʩʩʘ, ʨʘʩʩʳʧʘʥʥʘʷ ʥʘ ʧʣʦʱʘʜʢʝ ʪʦʥʢʠʤ ʩʣʦʝʤ (ʣʫʯʰʝ ʩ ʛʨʝʙ-

ʥʷʤʠ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʝʝ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʩʦʟʜʘʝʪ ʨʘʟʥʠʮʫ ʚ ʜʘʚʣʝʥʠʠ), ʥʘʛʨʝʚʘ-

ʝʪʩʷ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 25...50 Áʉ, ʘ ʠʥʦʛʜʘ ʠ ʙʦʣʴʰʝ. ʕʪʦ ʧʨʠʚʦʜʠʪ 

ʢ ʠʥʪʝʥʩʠʚʥʦʤʫ ʠʩʧʘʨʝʥʠʶ ʚʣʘʛʠ ʠʟ ʟʝʨʝʥ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ ʥʘʩʳʧʠ 

[15]. 

ʆʩʦʙʝʥʥʦ ʫʩʧʝʰʥʦ ʩʫʰʢʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʚʝʪʨʝʥʫʶ ʧʦʛʦʜʫ, ʪʘʢ ʢʘʢ ʚʳʜʝ-

ʣʷʶʱʠʝʩʷ ʧʘʨʳ ʚʦʜʳ ʥʝ ʟʘʜʝʨʞʠʚʘʶʪʩʷ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʥʘʩʳʧʠ. 

ʅʘʨʷʜʫ ʩ ʧʝʨʝʤʝʱʝʥʠʝʤ ʚʣʘʛʠ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʦʙʨʘʪʥʳʡ 

ʧʨʦʮʝʩʩ - ʧʝʨʝʤʝʱʝʥʠʝ ʝʝ ʚʦ ʚʥʫʪʨʝʥʥʠʝ, ʩʘʤʳʝ ʥʠʞʥʠʝ ʩʣʦʠ ʥʘʩʳʧʠ ʩ ʦʙʨʘʟʦ-

ʚʘʥʠʝʤ ʢʦʥʜʝʥʩʘʪʘ, ʯʪʦ ʟʘʤʝʪʥʦ ʜʘʞʝ ʥʘ ʦʱʫʧʴ. ʇʦʜʦʙʥʦʝ ʷʚʣʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ 

ʚʩʣʝʜʩʪʚʠʝ ʪʝʨʤʦʚʣʘʛʦʧʨʦʚʦʜʥʦʩʪʠ. ɼʣʷ ʫʩʧʝʰʥʦʡ ʩʫʰʢʠ ʟʝʨʥʦʚʫʶ ʤʘʩʩʫ 

ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʠʦʜʠʯʝʩʢʠ, ʯʝʨʝʟ ʢʘʞʜʳʝ 2...3 ʯ, ʧʝʨʝʣʦʧʘʯʠʚʘʪʴ, ʧʝʨʝʤʝʰʠʚʘʷ 

ʥʠʞʥʠʝ ʩʣʦʠ ʩ ʚʝʨʭʥʠʤʠ. 

ʇʨʠ ʩʦʙʣʶʜʝʥʠʠ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʧʨʘʚʠʣ ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ ʚ ʭʦʨʦʰʫʶ ʧʦ-
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ʛʦʜʫ ʟʘ ʜʝʥʴ ʩʥʠʞʘʶʪ ʥʘ 1...3 % ʠ ʙʦʣʝʝ. ʏʝʤ ʚʣʘʞʥʝʝ ʟʝʨʥʦʚʘʷ ʤʘʩʩʘ, ʪʝʤ 

ʙʦʣʴʰʝ ʚʣʘʛʠ ʧʨʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʤʦʞʥʦ ʫʜʘʣʠʪʴ ʠʟ ʥʝʝ. ʇʨʠ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʠ (ʫʯʠʪʳʚʘʷ ʧʨʦʛʥʦʟ ʧʦʛʦʜʳ ʥʘ ʩʣʝʜʫʶʱʠʝ ʩʫʪʢʠ) ʚʦʟʜʫʰʥʦ-ʩʦʣʥʝʯʥʫʶ 

ʩʫʰʢʫ ʧʨʦʜʦʣʞʘʶʪ ʠ ʥʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ, ʩʦʙʠʨʘʷ ʟʝʨʥʦʚʫʶ ʤʘʩʩʫ ʥʘ ʥʦʯʴ ʥʘ 

ʧʣʦʱʘʜʢʝ ʚ ʚʦʨʦʭ ʠ ʫʢʨʳʚʘʷ ʝʸ ʛʠʜʨʦʠʟʦʣʷʮʠʦʥʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ. 

ɺʦʟʜʫʰʥʦ-ʩʦʣʥʝʯʥʘʷ ʩʫʰʢʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʜʦʟʨʝʚʘʥʠʶ ʩʚʝʞʝʫʙʨʘʥʥʦʛʦ 

ʟʝʨʥʘ ʠ ʜʝʣʘʝʪ ʝʛʦ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʤ ʧʨʠ ʭʨʘʥʝʥʠʠ, ʪʘʢ ʢʘʢ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʦʣ-

ʥʝʯʥʳʭ ʣʫʯʝʡ ʚ ʟʝʨʥʦʚʦʡ ʤʘʩʩʝ ʯʘʩʪʠʯʥʦ ʫʥʠʯʪʦʞʘʶʪʩʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ. ʇʦ-

ʩʣʝ ʪʘʢʦʡ ʩʫʰʢʠ ʯʘʩʪʦ ʥʝ ʦʙʥʘʨʫʞʠʚʘʶʪ ʛʨʠʙʳ ʨʦʜʦʚ Aspergillus ʠ Penicillium. 

ɺ ʶʞʥʳʭ ʨʘʡʦʥʘʭ ʩʪʨʘʥʳ ʧʨʠ ʚʦʟʜʫʰʥʦ-ʩʦʣʥʝʯʥʦʡ ʩʫʰʢʝ ʠ ʥʘʛʨʝʚʝ ʥʘʩʳʧʠ ʜʦ 

ʪʝʤʧʝʨʘʪʫʨʳ 38é40 Áʉ ʜʦʩʪʠʛʘʝʪʩʷ ʯʘʩʪʠʯʥʦʝ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʠ ʧʦʣʥʦʝ 

ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ ʟʝʨʥʦʚʦʡ ʤʘʩʩʳ ʦʪ ʢʣʝʱʝʡ ʠ ʥʘʩʝʢʦʤʳʭ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʟʝʨʥʦ ʥʘʩʳʧʘʶʪ ʩʣʦʝʤ 4...5 ʩʤ [111, 224]. 

ʀʥʬʨʘʢʨʘʩʥʳʝ ʣʫʯʠ (ʀʂʃ) - ʥʝʚʠʜʠʤʳʝ ʪʝʧʣʦʚʳʝ ʣʫʯʠ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 

0,74é2000 ʤʢʤ [215]. 

ʇʣʦʪʥʦʩʪʴ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʀʂ - ʠʟʣʫʯʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʠʟ 

ʩʦʦʪʥʦʰʝʥʠʷ: 

ή ‐ὅ , 

ʛʜʝ q - ʧʣʦʪʥʦʩʪʴ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ, ɺʪ/ʤ
2
; ‐  = 0,7é0,8 - ʩʪʝʧʝʥʴ ʯʝʨʥʦʪʳ ʠʟ-

ʣʫʯʘʶʱʝʛʦ ʵʣʝʤʝʥʪʘ; ʉ0 - ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʣʫʯʝʥʠʷ, ɺʪ/(ʤ
2
Ŀʂ

4
), ʜʣʷ ʘʙʩʦʣʶʪʥʦ 

ʯʝʨʥʦʛʦ ʪʝʣʘ ʉ0 = 5,67 ɺʪ/(ʤ
2
Ŀʂ

4
); ʊ - ʘʙʩʦʣʶʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʠʟʣʫʯʘʶʱʝʛʦ 

ʵʣʝʤʝʥʪʘ, ʂ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ ʀʂ - ʠʟʣʫʯʘʪʝʣʝʡ ʩʦʩʪʘʚʣʷʝʪ 0,65é0,8. 

ɼʣʷ ʩʫʰʢʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʠʱʝʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʧʦʣʫʯʠʣʠ ʢʦʨʦʪʢʦʚʦʣʥʦʚʳʝ ʀʂʃ (ʜʣʠʥʘ ʚʦʣʥʳ 1,6é2,5 ʤʢʤ). ʇʨʠ ʩʫʰʢʝ ʀʂʃ 

ʢ ʤʘʪʝʨʠʘʣʫ ʧʦʜʚʦʜʠʪʩʷ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ ʚ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ (ʦʪ 30 ʜʦ 70) ʨʘʟ 

ʤʦʱʥʝʝ, ʯʝʤ ʧʨʠ ʢʦʥʚʝʢʪʠʚʥʦʡ ʩʫʰʢʝ. 

ʉʢʦʨʦʩʪʴ ʩʫʰʢʠ ʠʥʬʨʘʢʨʘʩʥʳʤʠ ʣʫʯʘʤʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʚʝʢʪʠʚʥʦʡ, ʥʦ ʥʝ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʫʚʝʣʠʯʝʥʠʶ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ. ʅʘʧʨʠ-

ʤʝʨ, ʜʣʷ ʧʣʦʜʦʚ ʠ ʦʚʦʱʝʡ ʩʫʰʢʘ ʀʂʃ ʫʩʢʦʨʷʝʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʥʪʝʥʩʠʬʠ-

ʮʠʨʦʚʘʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʢʦʥʚʝʢʪʠʚʥʦʡ ʩʫʰʢʠ ʥʘ 25é95 %. ʕʪʦ ʤʦʞʥʦ ʦʙʲʷʩ-

ʥʠʪʴ ʪʝʤ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʩʫʰʢʠ ʟʘʚʠʩʠʪ ʥʝ ʩʪʦʣʴʢʦ ʦʪ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʪʝʧʣʦ-

ʪʳ, ʩʢʦʣʴʢʦ ʦʪ ʩʢʦʨʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʷ ʚʣʘʛʠ ʚʥʫʪʨʠ ʤʘʪʝʨʠʘʣʘ. ɺ ʮʝʣʷʭ ʩʦʭʨʘ-

ʥʝʥʠʷ ʢʘʯʝʩʪʚʘ ʚʳʩʫʰʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʧʨʠʤʝʥʝʥʠʝ ʤʦʱʥʳʭ ʧʦʪʦʢʦʚ ʀʂʃ ʥʝ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ. 

ʇʦ ʭʘʨʘʢʪʝʨʫ ʠʟʣʫʯʘʪʝʣʝʡ ʀʂʃ ʨʘʟʣʠʯʘʶʪ ʩʫʰʠʣʢʠ ʩ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʠ 

ʛʘʟʦʚʳʤ ʦʙʦʛʨʝʚʦʤ. ʉʫʰʠʣʢʠ ʩ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʦʙʦʛʨʝʚʦʤ ʢʦʤʧʘʢʪʥʳ, ʧʨʦʩʪʳ ʚ 

ʦʙʨʘʱʝʥʠʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʙʝʟʳʥʝʨʮʠʦʥʥʳ. ʆʜʥʘʢʦ ʚʳʩʦʢʠʡ ʨʘʩʭʦʜ ʵʣʝʢʪʨʦ-

ʵʥʝʨʛʠʠ ʠ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʩʫʰʢʠ ʦʛʨʘʥʠʯʠʚʘʶʪ ʠʭ ʧʨʠʤʝʥʝʥʠʝ. 

ʉʫʰʠʣʢʠ ʩ ʛʘʟʦʚʳʤʠ ʧʘʥʝʣʴʥʳʤʠ ʠʟʣʫʯʘʪʝʣʷʤʠ ʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʳ ʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʫʶ ʩʫʰʢʫ, ʯʝʤ ʩʫʰʠʣʢʠ ʩ ʵʣʝʢʪʨʦʦʙʦʛʨʝʚʦʤ. 

ʀʩʢʫʩʩʪʚʝʥʥʘʷ ʩʫʰʢʘ ʀʂʃ, ʠʟʣʫʯʘʝʤʳʤʠ ʛʝʥʝʨʘʪʦʨʘʤʠ ʠʥʬʨʘʢʨʘʩʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ (ʩʧʝʮʠʘʣʴʥʳʤʠ ʵʣʝʢʪʨʦʣʘʤʧʘʤʠ, ʢʝʨʘʤʠʯʝʩʢʠʤʠ ʠ ʤʝʪʘʣʣʠʯʝʩʢʠʤʠ 

ʧʘʥʝʣʷʤʠ, ʥʘʛʨʝʚʘʝʤʳʤʠ ʵʣʝʢʪʨʦʪʦʢʦʤ ʠʣʠ ʛʘʟʦʤ), ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤʠ 
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ʪʝʧʣʦʚʳʤʠ ʥʘʧʨʷʞʝʥʠʷʤʠ, ʚʦʟʥʠʢʘʶʱʠʤʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʣʫʯʘʝʤʦʛʦ ʤʘʪʝ-

ʨʠʘʣʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʟʜʘʸʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʛʨʘʜʠʝʥʪ, ʧʨʝʧʷʪ-

ʩʪʚʫʶʱʠʡ ʧʝʨʝʤʝʱʝʥʠʶ ʚʣʘʛʠ ʠʟ ʪʦʣʱʠ ʤʘʪʝʨʠʘʣʘ ʢ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʦʵʪʦʤʫ 

ʧʨʠʤʝʥʝʥʠʝ ʵʪʦʛʦ ʚʠʜʘ ʩʫʰʢʠ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʩʚʦʡʩʪʚʘʤʠ ʤʘʪʝʨʠʘʣʦʚ, ʷʚʣʷʶ-

ʱʠʭʩʷ ʦʙʲʝʢʪʘʤʠ ʩʫʰʢʠ. ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ ʧʨʝʨʳʚʠʩʪʦʝ ʦʙʣʫʯʝʥʠʝ 

(ʠʤʧʫʣʴʩʥʫʶ ʩʫʰʢʫ), ʧʨʠ ʢʦʪʦʨʦʡ ʚ ʧʝʨʠʦʜ ʦʙʣʫʯʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ 

ʙʳʩʪʨʦ ʥʘʛʨʝʚʘʝʪʩʷ ʠ ʦʙʝʟʚʦʞʠʚʘʝʪʩʷ, ʘ ʚ ʧʝʨʠʦʜ ʦʪʚʦʣʘʞʠʚʘʥʠʷ ʚʣʘʛʘ ʦʪ ʚʥʫʪ-

ʨʝʥʥʠʭ ʩʣʦʸʚ ʤʘʪʝʨʠʘʣʘ ʧʝʨʝʤʝʱʘʝʪʩʷ ʢ ʥʘʨʫʞʥʳʤ. ʅʝʩʤʦʪʨʷ ʥʘ ʨʷʜ ʧʨʝʠʤʫ-

ʱʝʩʪʚ (ʧʨʦʩʪʦʪʘ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʛʠʙʢʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʠ ʜʨ.), ʩʫʰʢʘ ʀʂʃ ʚ ʯʠ-

ʩʪʦʤ ʚʠʜʝ ʥʝ ʧʦʣʫʯʠʣʘ ʜʦʩʪʘʪʦʯʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʩʣʝʜʩʪʚʠʝ ʥʝʨʘʚʥʦʤʝʨ-

ʥʦʛʦ ʥʘʛʨʝʚʘ ʤʘʪʝʨʠʘʣʘ, ʥʠʟʢʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ ʛʝʥʝʨʘʪʦ-

ʨʦʚ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ 

(ʥʝ ʤʝʥʝʝ 1,5 ʢɺʪÖʯ ʥʘ 1 ʢʛ ʠʩʧʘʨʝʥʥʦʡ ʚʣʘʛʠ) [46, 113, 220]. 

ʉʫʙʣʠʤʘʮʠʷ ʠʣʠ ʤʦʣʝʢʫʣʷʨʥʘʷ ʩʫʰʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʛʣʫʙʦ-

ʢʦʛʦ ʚʘʢʫʫʤʘ (13,3é133,3 ʇʘ). ʇʨʦʮʝʩʩ ʧʨʦʪʝʢʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɺʥʘʯʘ-

ʣʝ ʪʝʧʣʦʪʘ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʠʩʧʘʨʝʥʠʷ ʚʣʘʛʠ, ʦʪʥʠʤʘʝʪʩʷ ʦʪ ʚʳʩʫʰʠʚʘʝʤʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʝʛʦ ʪʝʤʧʝʨʘʪʫʨʘ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʥʠʞʘʝʪʩʷ, ʘ ʦʩʪʘʚ-

ʰʘʷʩʷ ʚ ʥʸʤ ʚʣʘʛʘ ʟʘʤʦʨʘʞʠʚʘʝʪʩʷ ʠ ʚʳʭʦʜʠʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʚ ʚʠʜʝ ʢʨʠʩʪʘʣʣʠ-

ʢʦʚ ʣʴʜʘ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠ ʧʦʜʚʦʜʝ ʪʝʧʣʦʪʳ ʠʟʚʥʝ ʣʝʜ ʠʩʧʘʨʷʝʪʩʷ, ʪ. ʝ. ʧʨʝ-

ʚʨʘʱʘʝʪʩʷ ʚ ʚʦʜʷʥʦʡ ʧʘʨ, ʤʠʥʫʷ ʞʠʜʢʫʶ ʬʘʟʫ. ʄʦʣʝʢʫʣʷʨʥʘʷ ʩʪʨʫʢʪʫʨʘ ʤʘʪʝ-

ʨʠʘʣʘ ʧʨʠ ʵʪʦʤ ʧʦʣʥʦʩʪʴʶ ʩʦʭʨʘʥʷʝʪʩʷ. 

ʉʫʰʢʫ ʩʫʙʣʠʤʘʮʠʝʡ (ʤʦʣʝʢʫʣʷʨʥʫʶ ʩʫʰʢʫ) ʧʨʠʤʝʥʷʶʪ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, 

ʢʦʛʜʘ ʪʨʝʙʫʝʪʩʷ ʩʦʭʨʘʥʠʪʴ ʤʦʣʝʢʫʣʷʨʥʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʩʚʦʡ-

ʩʪʚʘ ʤʘʪʝʨʠʘʣʘ. ʕʪʦʪ ʩʧʦʩʦʙ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʩʫʰʢʠ ʬʨʫʢʪʦʚ, ʦʚʦʱʝʡ, ʤʷʩʘ, ʨʘʟ-

ʣʠʯʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ. ʆʙʲʸʤ, ʮʚʝʪ, ʚʢʫʩ, ʟʘʧʘʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʘʷ 

ʮʝʥʥʦʩʪʴ ʤʘʪʝʨʠʘʣʦʚ, ʚʳʩʫʰʝʥʥʳʭ ʤʝʪʦʜʦʤ ʩʫʙʣʠʤʘʮʠʠ, ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʯʝʤ ʧʨʠ ʜʨʫʛʠʭ ʩʧʦʩʦʙʘʭ ʩʫʰʢʠ. ʈʝʟʢʦʝ ʩʥʠʞʝʥʠʝ 

ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ, ʘ ʧʦʯʪʠ 

ʧʦʣʥʦʝ ʩʦʭʨʘʥʝʥʠʝ ʦʙʲʸʤʘ (ʫʩʘʜʢʘ ʚʩʝʛʦ 3é4 %) ʠ ʚʳʩʦʢʘʷ ʧʦʨʠʩʪʦʩʪʴ ʚʳʩʫ-

ʰʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ - ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʝʛʦ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʧʨʠ ʫʚʣʘʞ-

ʥʝʥʠʠ. ʆʜʥʘʢʦ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʪʦʪ ʩʧʦʩʦʙ ʥʝ ʧʦʣʫʯʠʣ ʚʩʣʝʜʩʪʚʠʝ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʫʙʣʠʤʘʮʠʦʥʥʳʭ ʩʫʰʠʣʦʢ, ʩʣʦʞʥʦ-

ʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ ʩʫʰʢʠ. 

ʇʨʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʫʰʢʝ ʪʦʢʘʤʠ ʚʳʩʦʢʦʡ ʠ ʩʚʝʨʭʚʳʩʦʢʦʡ ʯʘʩʪʦʪ (ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ ʊɺʏ ʠ ʉɺʏ) ʤʘʪʝʨʠʘʣ, ʷʚʣʷʶʱʠʡʩʷ ʜʠʵʣʝʢʪʨʠʢʦʤ, ʧʦʤʝʱʘʶʪ ʚ 

ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʤʝʞʜʫ ʜʚʫʤʷ ʧʣʘʩʪʠʥʘʤʠ (ʦʙʢʣʘʜʢʘʤʠ ʢʦʥʜʝʥʩʘʪʦʨʘ). ʄʦ-

ʣʝʢʫʣʳ ʤʘʪʝʨʠʘʣʘ ʧʦʣʷʨʠʟʫʶʪʩʷ ʠ ʧʨʠʚʦʜʷʪʩʷ ʚ ʢʦʣʝʙʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ, ʩʦ-

ʧʨʦʚʦʞʜʘʶʱʝʝʩʷ ʪʨʝʥʠʝʤ ʯʘʩʪʠʮ ʠ ʥʘʛʨʝʚʦʤ. ɺʳʜʝʣʠʚʰʫʶʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʥʘʛʨʝʚʘ ʠ ʠʩʧʘʨʝʥʠʷ ʚʣʘʛʫ ʫʜʘʣʷʶʪ ʚʤʝʩʪʝ ʩ ʧʦʛʣʦʪʠʚʰʠʤ ʝʸ ʚʦʟʜʫʭʦʤ. ʊʘʢ ʢʘʢ 

ʥʘʛʨʝʚ ʥʘʯʠʥʘʝʪʩʷ ʚ ʮʝʥʪʨʝ, ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʛʨʘʜʠʝʥʪ ʩʦʚʧʘʜʘʝʪ ʩ ʛʨʘʜʠʝʥʪʦʤ 

ʚʣʘʞʥʦʩʪʠ, ʫʩʠʣʠʚʘʷ ʤʠʛʨʘʮʠʶ ʚʣʘʛʠ ʢ ʧʝʨʠʬʝʨʠʠ. ʄʘʪʝʨʠʘʣ ʥʘʛʨʝʚʘʝʪʩʷ 

ʦʯʝʥʴ ʙʳʩʪʨʦ (ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʩʝʢʫʥʜ) ʠ ʨʘʚʥʦʤʝʨʥʦ ʧʦ ʚʩʝʡ ʪʦʣʱʠʥʝ. 

ʉʫʰʢʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʧʦʣʝ ʚʳʩʦʢʠʭ ʠ ʩʚʝʨʭʚʳʩʦʢʠʭ 

ʯʘʩʪʦʪ ʥʝʩʤʦʪʨʷ ʥʘ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ (ʙʳʩʪʨʳʡ ʥʘʛʨʝʚ ʤʘʪʝʨʠʘʣʘ, ʦʯʝʥʴ ʚʳʩʦ-
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ʢʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʫʰʢʠ), ʥʝ ʥʘʭʦʜʠʪ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚʩʣʝʜʩʪʚʠʝ ʙʦʣʴ-

ʰʦʛʦ ʨʘʩʭʦʜʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ (2,5é5 ʢɺʪÖʯ ʥʘ 1 ʢʛ ʠʩʧʘʨʸʥʥʦʡ ʚʣʘʛʠ), ʘ 

ʪʘʢʞʝ ʚ ʩʚʷʟʠ ʩʦ ʩʣʦʞʥʦʩʪʴʶ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʫʩʪʘʥʦʚʦʢ ʩ ʚʳʩʦ-

ʢʠʤ ʥʘʧʨʷʞʝʥʠʝʤ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʦʩʧʦʨʠʤʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʩʧʦʩʦʙʦʚ ʩʫʰʢʠ: ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʢʦʥʪʘʢʪʥʳʤ, 

ʣʫʯʠʩʪʳʤ ʠʣʠ ʵʣʝʢʪʨʠʯʝʩʢʠʤ; ʣʫʯʠʩʪʦʛʦ - ʩ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʤ, ʩʫʙʣʠʤʘʮʠʦʥʥʦ-

ʛʦ - ʩ ʣʫʯʠʩʪʳʤ ʠ ʜʨ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʩʧʦʩʦʙʦʚ ʧʦʟʚʦʣʷʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʠʪʴ ʩʫʰʢʫ, ʩʦʢʨʘʪʠʪʴ ʨʘʩʭʦʜ ʵʥʝʨʛʠʠ, ʜʦʙʠʪʴʩʷ ʙʦʣʝʝ ʛʠʙʢʦ-

ʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ, ʩʦʭʨʘʥʠʪʴ ʮʝʥʥʳʝ ʢʘʯʝʩʪʚʘ ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘ-

ʣʘ. ʅʘʧʨʠʤʝʨ, ʧʨʠʤʝʥʝʥʠʝ ʢʦʥʚʝʢʪʠʚʥʦ - ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʩʧʦʩʦʙʘ ʧʦʜʚʦʜʘ 

ʪʝʧʣʦʪʳ, ʩʦʯʝʪʘʶʱʝʛʦ ʙʳʩʪʨʳʡ ʥʘʛʨʝʚ ʚ ʧʦʣʝ ʊɺʏ ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʠʩʧʘʨʝʥʠʝʤ 

ʚʣʘʛʠ, ʫʥʦʩʠʤʦʡ ʧʦʪʦʢʦʤ ʥʘʛʨʝʪʦʛʦ ʚʦʟʜʫʭʘ, ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ ʩʦ-

ʢʨʘʪʠʪʴ ʨʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʚʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʩʫh-

ʢʠ) ʧʨʠ ʩʥʠʞʝʥʠʠ ʛʨʘʜʠʝʥʪʘ ʪʝʤʧʝʨʘʪʫʨʳ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʝʛʦ ʩʦʭʨʘʥʝʥʠʝ, ʘ 

ʠʥʦʛʜʘ ʠ ʫʣʫʯʰʝʥʠʝ ʩʚʦʡʩʪʚ ʚʳʩʫʰʠʚʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʆʙʦʙʱʘʷ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʩʧʦʩʦʙʦʚ ʩʫʰʢʠ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʟʘʢʣʶʯʝʥʠʷ. 

1. ʇʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʩʧʦʩʦʙ ʩʫʰʢʠ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʠʥʪʝʥʩʠʬʠʮʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʩʫʰʢʠ, ʩʥʠʟʠʪʴ ʤʝʪʘʣʣʦʸʤʢʦʩʪʴ ʩʫ-

ʰʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʜʦ 30 %. 

2. ɼʣʷ ʟʝʨʥʦʩʫʰʠʣʦʢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʝʜ-

ʧʦʯʪʠʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʥʪʘʢʪʥʳʡ ʩʧʦʩʦʙ ʧʦʜʚʦʜʘ ʪʝʧʣʦʪʳ ʩ ʦʙʜʫʚʘʥʠʝʤ 

ʩʣʦʷ ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʦʟʜʫʰʥʳʤ ʧʦʪʦʢʦʤ. ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʛʦ 

ʩʧʦʩʦʙʘ ʩʫʰʢʠ ʥʝʦʙʭʦʜʠʤʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʦʩʪʦʷʥʥʦʝ ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʟʝʨʥʦʚʦʛʦ 

ʩʣʦʷ, ʪʘʢ ʢʘʢ ʩʫʰʢʘ ʟʝʨʥʘ ʢʦʥʪʘʢʪʥʳʤ ʩʧʦʩʦʙʦʤ ʚ ʧʣʦʪʥʦʤ ʥʝʧʦʜʚʠʞʥʦʤ ʩʣʦʝ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʴʰʦʡ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴʶ ʥʘʛʨʝʚʘ ʟʝʨʥʘ ʠ ʫʜʘʣʝʥʠʷ ʚʣʘʛʠ. 

1.3 ʊʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʟʝʨʥʦʩʫʰʠʣʴʥʳʤ ʫʩʪʘʥʦʚʢʘʤ 

ʂʘʯʝʩʪʚʦ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʟʝʨʥʘ ʦʮʝʥʠʚʘʶʪ ʥʘʣʠʯʠʝʤ ʪʨʝʱʠʥ, ʢʦʣʠ-

ʯʝʩʪʚʦʤ ʠ ʢʘʯʝʩʪʚʦʤ (ʧʣʦʪʥʦʩʪʴʶ) ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʥʸʤ ʢʣʝʡʢʦʚʠʥʳ, ʘ ʪʘʢʞʝ 

ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʮʚʝʪʫ ʠ ʟʘʧʘʭʫ. ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʩʝʤʝʥʥʦʛʦ ʟʝʨʥʘ - 

ʚʩʭʦʞʝʩʪʴ ʠ ʵʥʝʨʛʠʷ ʧʨʦʨʘʩʪʘʥʠʷ. 

ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʦʧʪʠʤʘʣʴʥʳʡ 

ʨʝʞʠʤ ʝʛʦ ʩʫʰʢʠ, ʪ. ʝ. ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʘʠʚʳʛʦʜʥʝʡʰʠʝ ʧʨʠ ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʪʝʤʧʝʨʘʪʫʨʫ, ʚʣʘʞʥʦʩʪʴ ʠ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʩʫʰʠʣʴʥʦʛʦ ʘʛʝʥʪʘ. ʉʣʝʜʦʚʘʪʝʣʴ-

ʥʦ, ʢʦʥʩʪʨʫʢʮʠʷ ʟʝʨʥʦʩʫʰʠʣʢʠ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʫʢʘʟʘʥʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ. 

ɺʦ ʚʩʸʤ ʦʙʲʸʤʝ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʳ ʜʦʣʞʥʘ ʙʳʪʴ ʦʜʠʥʘʢʦʚʘʷ ʩʢʦʨʦʩʪʴ 

ʩʫʰʢʠ; ʜʦʧʫʩʪʠʤʘʷ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʩʫʰʢʠ Ñ1 % (ʧʨʠ ʢʦʥʝʯʥʦʡ ʚʣʘʞʥʦʩʪʠ     

14 %), ʘ ʜʦʧʫʩʪʠʤʘʷ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʥʘʛʨʝʚʘ ʟʝʨʥʘ - 3é4 ÜC. 

ʋʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʥʘ ʚʳʭʦʜʝ ʠʟ ʟʝʨʥʦʩʫʰʠʣʢʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʥʘʨʫʰʝʥʠʠ ʦʧʪʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ 

ʚʩʣʝʜʩʪʚʠʝ ʥʝʧʨʘʚʠʣʴʥʦʡ ʨʝʛʫʣʠʨʦʚʢʠ, ʥʝʜʦʩʪʘʪʢʦʚ ʢʦʥʩʪʨʫʢʮʠʠ ʠʣʠ ʥʝʠʩ-

ʧʨʘʚʥʦʩʪʠ ʩʫʰʠʣʢʠ. ʋʤʝʥʴʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʠ ʫʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʢʣʝʡʢʦʚʠ-
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ʥʳ ʚ ʧʰʝʥʠʮʝ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʧʝʨʝʛʨʝʚʘ ʟʝʨʥʘ. ɿʘʧʘʨʠʚʘʥʠʝ ʟʝʨʥʘ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʝʪ ʦ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʝʛʦ ʢʦʣʠʯʝ-

ʩʪʚʝ. 

ʉʲʸʤ ʚʣʘʛʠ ʟʘ ʦʜʠʥ ʧʨʦʭʦʜ ʯʝʨʝʟ ʟʝʨʥʦʩʫʰʠʣʢʫ ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ     

6 % ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʟʣʘʢʦʚʳʭ ʠ 3é4 % ʜʣʷ ʙʦʙʦʚʳʭ, ʘ ʪʘʢʞʝ ʢʫʢʫʨʫʟʳ, ʨʠʩʘ, 

ʧʨʦʩʘ ʠ ʛʨʝʯʠʭʠ. ʇʨʠ ʥʝʩʦʙʣʶʜʝʥʠʠ ʵʪʦʛʦ ʪʨʝʙʦʚʘʥʠʷ ʟʝʨʥʘ ʩʤʦʨʱʠʚʘʶʪʩʷ ʠʣʠ 

ʨʘʩʪʨʝʩʢʠʚʘʶʪʩʷ [18, 114, 115]. 

ʉʦʚʨʝʤʝʥʥʳʝ ʟʝʨʥʦʩʫʰʠʣʢʠ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴʶ - ʦʙʝʩ-

ʧʝʯʠʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʫʰʢʠ ʟʝʨʥʘ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨ, ʨʝʟʢʦ ʨʘʟʣʠʯʘʶʱʠʭʩʷ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ, ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ, ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʠ ʜʨʫʛʠʤʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʟʝʨʥʦʩʫʰʠʣʦʢ ʚʳʨʘʞʘʶʪ ʚ ʧʣʘʥʦʚʳʭ ʪʦʥʥʘʭ. ʇʦʜ 

ʧʣʘʥʦʚʦʡ ʪʦʥʥʦʡ ʩʫʰʢʠ ʧʨʠʥʷʪʦ ʧʦʥʠʤʘʪʴ ʩʥʠʞʝʥʠʝ ʚʣʘʞʥʦʩʪʠ 1 ʪ ʟʝʨʥʘ ʧʰʝ-

ʥʠʮʳ ʩ 20 % ʜʦ 14 %. ʇʨʠ ʵʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʚʦʜʘ ʬʠʟʠʯʝʩʢʠʭ ʪʦʥʥ ʚ ʧʣʘ-

ʥʦʚʳʝ ʨʘʚʝʥ ʝʜʠʥʠʮʝ (ʪʘʙʣʠʮʘ 1.18). 

ʊʘʙʣʠʮʘ 1.18 - ʂʦʵʬʬʠʮʠʝʥʪʳ kʧ ʧʝʨʝʚʦʜʘ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʩʫʰʝʥʥʦʛʦ ʟʝʨʥʘ 

                          ʚ ʧʣʘʥʦʚʳʝ ʪʦʥʥʳ 
ɺʣʘʞʥʦʩʪʴ ʟʝʨʥʘ, % 

kʧ 
ɺʣʘʞʥʦʩʪʴ ʟʝʨʥʘ 

kʧ ʜʦ ʩʫʰʢʠ ʧʦʩʣʝ ʩʫʰʢʠ ʜʦ ʩʫʰʢʠ ʧʦʩʣʝ ʩʫʰʢʠ 

16 13 0,74 25 15 1,43 

16 14 0,54 25 16 1,28 

17 13 0,87 25 17 1,13 

17 14 0,67 25 18 1,00 

18 13 1,00 25 19 0,89 

18 14 0,80 26 16 1,39 

18 15 0,62 26 17 1,27 

19 13 1,08 26 18 1,13 

19 14 0,92 26 19 0,99 

19 15 0,74 26 20 0,88 

20 13 1,15 27 17 1,39 

20 14 1,00 27 18 1,24 

20 15 0,87 27 19 1,12 

21 13 1,24 27 20 0,99 

21 14 1,10 27 21 0,87 

21 15 0,97 28 18 1,37 

22 13 1,34 28 19 1,24 

22 14 1,20 28 20 1,12 

22 15 1,08 28 21 0,97 

22 16 0,96 28 22 0,86 

23 13 1,49 29 19 1,37 

23 14 1,31 29 20 1,24 

23 15 1,17 29 21 1,10 

23 16 1,05 29 22 0,97 

23 17 0,93 29 23 0,85 

24 14 1,46 30 20 1,37 

24 15 1,29 30 21 1,22 

24 16 1,15 30 22 1,10 

24 17 1,01 30 23 0,97 

24 18 0,91 30 24 0,85 
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ʉʫʤʤʘʨʥʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʟʝʨʥʦʩʫʰʠʣʦʢ Qʩ, ʧʣ. ʪ./ʯ, ʦʧʨʝʜʝʣʷʶʪ 

ʧʦ ʬʦʨʤʫʣʝ: 

ὗ̒ ̈̏ ̐

̒̃ ̑
, 

ʛʜʝ mʟ - ʤʘʩʩʘ ʟʝʨʥʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʥʘ ʧʨʝʜʧʨʠʷʪʠʝ ʟʘ ʨʘʩʯʸʪʥʳʡ ʧʝʨʠʦʜ ʟʘʛʦ-

ʪʦʚʦʢ, ʪ; ko ï ʢʦʵʬʬʠʮʠʝʥʪ ʦʯʠʩʪʢʠ ʟʝʨʥʘ ʦʪ ʧʨʠʤʝʩʝʡ, ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0,6 ʜʦ 

0,99; kʧ - ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʚʦʜʘ ʬʠʟʠʯʝʩʢʠʭ ʪʦʥʥ ʚ ʧʣʘʥʦʚʳʝ (ʦʧʨʝʜʝʣʷʶʪ ʧʦ 

ʪʘʙʣʠʮʝ 1.19); tʩ - ʚʨʝʤʷ ʨʘʙʦʪʳ ʩʫʰʠʣʦʢ ʚ ʩʫʪʢʠ, ʯ; ʇʨ - ʨʘʩʯʸʪʥʳʡ ʧʝʨʠʦʜ ʟʘ-

ʛʦʪʦʚʦʢ ʟʝʨʥʘ, ʩʫʪ. 

ɼʣʷ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ ʥʘʰʝʡ ʩʪʨʘʥʳ ʨʘʩʯʸʪʥʳʡ ʧʝʨʠʦʜ ʟʘʛʦʪʦʚʦʢ ʟʝʨ-

ʥʘ ʩʦʩʪʘʚʣʷʝʪ ʧʦ ʥʦʨʤʘʤ: ʜʣʷ ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʦʚ - 30 ʩʫʪʦʢ, ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

- 20 ʩʫʪʦʢ, ʶʞʥʳʭ ʨʘʡʦʥʦʚ - 15 ʩʫʪʦʢ. 

ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʟʝʨʥʦʩʫʰʠʣʴʥʳʤ ʫʩʪʘʥʦʚʢʘʤ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦ-

ʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɿʝʨʥʦʩʫʰʠʣʢʠ ʜʦʣʞʥʳ: 

- ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʧʨʦʩʫʰʝʥʥʦʛʦ ʟʝʨʥʘ ʧʨʠ ʧʦʣʥʦʤ ʩʦʭʨʘ-

ʥʝʥʠʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʩʝʤʝʥʥʳʭ, ʧʠʱʝʚʳʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʜʦʩʪʦʠʥʩʪʚ; 

- ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʩʫʰʢʠ ʟʝʨʥʘ ʨʘʟʣʠʯʥʦʡ ʚʣʘʞʥʦʩʪʠ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʧʘʨʪʠʠ ʟʝʨʥʘ ʧʦ ʧʨʠʨʦʜʥʳʤ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʜʦ-

ʩʪʦʠʥʩʪʚʘʤ; 

- ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʩʫʰʠʚʘʪʴ ʟʝʨʥʦ ʣʶʙʦʡ ʥʘʯʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʜʦ 

ʟʘʜʘʥʥʦʡ ʟʘ ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʭʦʜʦʚ; 

- ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʫʰʢʠ ʟʝʨʥʘ ʙʝʟ ʝʛʦ ʦʯʠʩʪʢʠ ʦʪ ʣʝʛʢʠʭ ʧʨʠʤʝʩʝʡ; 

- ʦʙʣʘʜʘʪʴ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴʶ (ʧʦʟʚʦʣʷʪʴ ʩʫʰʠʪʴ ʟʝʨʥʦ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴ-

ʪʫʨ); 

- ʠʤʝʪʴ ʚʳʩʦʢʠʝ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ; 

- ʠʤʝʪʴ ʚʳʩʦʢʫʶ ʥʘʜʝʞʥʦʩʪʴ ʚ ʨʘʙʦʪʝ, ʧʨʦʩʪʦʪʫ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚ ʦʙʩʣʫ-

ʞʠʚʘʥʠʠ; 

- ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ ʩʫʰʢʠ. 

- ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ ʟʘʱʠʪʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʦʪ ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ. 

1.4 ɸʥʘʣʠʟ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʩʨʝʜʩʪʚ ʤʝʭʘʥʠʟʘʮʠʠ 

ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʟʝʨʥʘ 

ɼʣʷ ʦʩʚʦʝʥʠʷ ʦʧʳʪʘ ʩʦʟʜʘʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʟʝʨʥʦʩʫʰʠʣʦʢ ʠ ʦʮʝʥʢʠ ʩʦʦʪ-

ʚʝʪʩʪʚʠʷ ʠʭ ʦʩʥʦʚʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʥʝʦʙʭʦ-

ʜʠʤʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʟʝʨʥʦʩʫʰʠʣʢʠ. ɺ ʦʩʥʦʚʫ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʫʰʠʣʦʢ ʚ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʜʘʯ ʘʥʘʣʠʟʘ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʦʞʝʥʳ ʨʘʟʣʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ: ʧʨʦ-

ʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʤʝʪʘʣʣʦʸʤʢʦʩʪʴ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʩʧʦʩʦʙ 

ʧʦʜʚʦʜʘ ʵʥʝʨʛʠʠ, ʩʧʦʩʦʙ ʫʜʘʣʝʥʠʷ ʚʣʘʛʠ ʠ ʜʨ. ʅʘ ʨʠʩʫʥʢʝ 1.14 ʧʨʠʚʝʜʝʥʘ ʢʣʘʩ-

ʩʠʬʠʢʘʮʠʷ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʩʫʰʢʠ ʟʝʨʥʘ, ʩʛʨʫʧʧʠʨʦʚʘʥʥʳʭ ʧʦ ʨʷʜʫ ʦʩʥʦʚʥʳʭ 

ʧʨʠʟʥʘʢʦʚ. 
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ʋʩʪʘʥʦʚʢʠ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʠʟʥʘʢʘʤ: 

- ʧʦ ʩʧʦʩʦʙʫ ʜʝʡʩʪʚʠʷ: ʩ ʤʝʭʘʥʠʯʝʩʢʠʤ ʦʙʝʟʚʦʞʠʚʘʥʠʝʤ, ʩʦʨʙʮʠʦʥʥʳʝ, 

ʪʝʧʣʦʚʳʝ, ʩʫʙʣʠʤʘʮʠʦʥʥʳʝ, ʧʥʝʚʤʘʪʠʯʝʩʢʠʝ; 

- ʧʦ ʩʧʦʩʦʙʫ ʥʘʛʨʝʚʘ ʪʝʧʣʦʥʦʩʠʪʝʣʷ: ʩ ʦʛʥʝʚʳʤ ʪʝʧʣʦʛʝʥʝʨʘʪʦʨʦʤ, ʩ ʚʦʜ-

ʥʳʤ ʢʘʣʦʨʠʬʝʨʦʤ, ʩ ʧʘʨʦʚʳʤ ʢʘʣʦʨʠʬʝʨʦʤ, ʩ ʵʣʝʢʪʨʦʥʘʛʨʝʚʦʤ, ʢʦʤʙʠʥʠʨʦʚʘʥ-

ʥʳʝ; 

- ʧʦ ʩʧʦʩʦʙʫ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʘ: ʩ ʧʩʝʚʜʦʦʞʠʞʝʥʠʝʤ, ʩ ʚʠʙʨʦʧʦ-

ʙʫʞʜʝʥʠʝʤ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ; ʩ ʨʝʮʠʨʢʫʣʷʮʠʝʡ; ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʣʝʢʪʨʦʘʢʪʠʚʠ-

ʨʦʚʘʥʥʦʛʦ ʚʦʟʜʫʭʘ (ʕɸɺ); ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʠ ʜʨʫʛʠʝ; 

- ʧʦ ʧʨʠʥʮʠʧʫ ʜʝʡʩʪʚʠʷ: ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʠʣʠ ʥʝʧʨʝʨʳʚʥʦʛʦ; 

- ʧʦ ʚʝʣʠʯʠʥʝ ʜʘʚʣʝʥʠʷ ʚʦʟʜʫʭʘ: ʚʘʢʫʫʤʥʳʝ (100é900 ʇʘ); ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʜʘʚʣʝʥʠʷ (0,1 ʄʇʘ); ʩ ʧʦʚʳʰʝʥʥʳʤ ʜʘʚʣʝʥʠʝʤ (ʙʦʣʝʝ 0,1 ʄʇʘ); ʩ ʚʳʩʦʢʠʤ ʜʘʚ-

ʣʝʥʠʝʤ (ʙʦʣʝʝ 0,2 ʄʇʘ); 

- ʧʦ ʢʦʥʩʪʨʫʢʮʠʠ ʨʘʙʦʯʝʡ ʢʘʤʝʨʳ: ʰʘʭʪʥʳʝ, ʙʘʨʘʙʘʥʥʳʝ, ʢʘʤʝʨʥʳʝ, ʣʦʪ-

ʢʦʚʳʝ, ʪʨʫʙʯʘʪʳʝ, ʙʫʥʢʝʨʥʳʝ, ʢʦʥʚʝʡʝʨʥʳʝ, ʩʪʝʣʣʘʞʥʳʝ, ʧʣʘʪʬʦʨʤʝʥʥʳʝ, ʣʝʥ-

ʪʦʯʥʳʝ ʠ ʜʨʫʛʠʝ; 

- ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʜʚʠʞʝʥʠʷ ʟʝʨʥʘ ʠ ʪʝʧʣʦʥʦʩʠʪʝʣʷ: ʧʨʷʤʦʪʦʯʥʳʝ, ʧʨʦʪʠ-

ʚʦʪʦʯʥʳʝ, ʩ ʧʦʧʝʨʝʯʥʳʤ ʧʦʪʦʢʦʤ, ʩʦ ʩʤʝʰʘʥʥʳʤ ʧʦʪʦʢʦʤ, ʨʝʚʝʨʩʠʚʥʳʝ; 

- ʧʦ ʥʘʟʥʘʯʝʥʠʶ: ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ, ʫʥʠʚʝʨʩʘʣʴʥʳʝ; 

- ʧʦ ʤʦʙʠʣʴʥʦʩʪʠ: ʩʪʘʮʠʦʥʘʨʥʳʝ ʠ ʧʝʨʝʜʚʠʞʥʳʝ; 

- ʧʦ ʩʧʦʩʦʙʫ ʥʘʛʨʝʚʘ ʩʳʨʴʷ: ʚʦʟʜʫʰʥʳʝ, ʛʘʟʦʚʳʝ, ʛʘʟʦ-ʚʦʟʜʫʰʥʳʝ, ʩ 

ʥʘʛʨʝʪʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʩ ʣʫʯʠʩʪʦʡ ʵʥʝʨʛʠʝʡ; 

- ʧʦ ʩʦʩʪʦʷʥʠʶ ʟʝʨʥʦʚʦʛʦ ʩʣʦʷ: ʩ ʧʣʦʪʥʳʤ ʤʘʣʦʧʦʜʚʠʞʥʳʤ, ʧʝʨʝʩʳʧʘʶ-

ʱʠʤʩʷ, ʧʝʨʝʩʳʧʘʶʱʠʤʩʷ ʨʘʟʨʳʭʣʝʥʥʳʤ, ʧʩʝʚʜʦʦʞʠʞʝʥʥʦʤ (ʢʠʧʷʱʠʤ) ʠ 

ʚʟʚʝʰʝʥʥʳʤ ʩʣʦʝʤ; 

- ʧʦ ʩʧʦʩʦʙʫ ʧʦʜʚʦʜʘ ʪʝʧʣʦʪʳ: ʢʦʥʚʝʢʪʠʚʥʳʝ, ʢʦʥʪʘʢʪʥʳʝ, ʣʫʯʠʩʪʳʝ, 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ; 

- ʧʦ ʩʧʦʩʦʙʫ ʫʜʘʣʝʥʠʷ ʚʣʘʛʠ ʠʟ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʳ: ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʛʝʥʪʘ 

ʩʫʰʢʠ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʨʙʝʥʪʦʚ, ʩ ʭʠʤʠʯʝʩʢʠʤ ʧʦʛʣʦʱʝʥʠʝʤ ʚʣʘʛʠ. 

ʆʩʥʦʚʥʳʤ ʧʨʠʟʥʘʢʦʤ, ʧʦ ʢʦʪʦʨʦʤʫ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʫʩʪʘʥʦʚʢʠ 

ʜʣʷ ʩʫʰʢʠ ʟʝʨʥʘ ʠ ʢʦʪʦʨʳʡ ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʩʭʝʤʫ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ, ʷʚʣʷʝʪʩʷ ʨʝʘ-

ʣʠʟʫʝʤʳʡ ʩʧʦʩʦʙ ʧʦʜʚʦʜʘ ʪʝʧʣʦʪʳ. 

ʂʦʥʚʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙ ʧʦʜʚʦʜʘ ʪʝʧʣʦʪʳ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥ. ʅʘ ʨʠ-

ʩʫʥʢʝ 1.15 ʜʘʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʟʝʨʥʦʩʫʰʠʣʦʢ ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʜʝʡʩʪʚʠʷ. ɺ ʪʘʢʠʭ 

ʫʩʪʘʥʦʚʢʘʭ ʘʛʝʥʪ ʩʫʰʢʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʷʚʣʷʝʪʩʷ ʪʝʧʣʦʥʦʩʠʪʝʣʝʤ ʠ ʚʣʘʛʦʧʦʛʣʦ-

ʪʠʪʝʣʝʤ. 

ʉʫʰʢʘ ʟʝʨʥʘ ʚ ʥʝʧʦʜʚʠʞʥʦʤ ʩʣʦʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʤ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʟʝʨ-

ʥʘ ʨʘʚʥʘ ʥʫʣʶ, ʘ ʩʢʦʨʦʩʪʴ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʩʢʦʨʦʩʪʠ ʚʠʪʘ-

ʥʠʷ ʟʝʨʥʘ. 
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ʈʠʩʫʥʦʢ 1.15 - ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʟʝʨʥʦʩʫʰʠʣʦʢ ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʜʝʡʩʪʚʠʷ 

ɺʩʝ ʩʫʰʠʣʢʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʩʫʰʢʫ ʟʝʨʥʘ ʚ ʥʝʧʦʜʚʠʞʥʦʤ ʩʣʦʝ, - ʫʩʪʘ-

ʥʦʚʢʠ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ. ʆʥʠ ʧʨʦʩʪʳ ʧʦ ʫʩʪʨʦʡʩʪʚʫ. ʆʜʥʘʢʦ ʚʩʣʝʜʩʪʚʠʝ 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʥʘʛʨʝʚʘ ʟʝʨʥʘ, ʥʠʟʢʦʛʦ ʪʝʧʣʦʚʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʣʝʟʥʦʛʦ 

ʜʝʡʩʪʚʠʷ, ʧʦʚʳʰʝʥʥʳʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʦʨʛʘʥʠ-

ʟʦʚʘʪʴ ʧʦʪʦʯʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʵʪʠ ʟʝʨʥʦʩʫʰʠʣʢʠ ʥʝ ʥʘʰʣʠ ʰʠʨʦ-

ʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʂ ʵʪʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪ ʩʪʝʣʣʘʞʥʳʝ, ʣʦʪʢʦʚʳʝ, ʢʘʤʝʨʥʳʝ, ʢʦʥ-

ʚʝʡʝʨʥʳʝ, ʧʣʘʪʬʦʨʤʝʥʥʳʝ, ʚʝʥʪʠʣʠʨʫʝʤʳʝ ʝʤʢʦʩʪʠ ʠ ʞʘʣʶʟʠʡʥʳʝ ʟʝʨʥʦʩʫ-

ʰʠʣʢʠ (ʨʠʩʫʥʦʢ 1.16, ʘ, ʙ, ʚ, ʛ, ʜ, ʝ, ʞ). 

ʇʨʠ ʩʫʰʢʝ ʚ ʧʦʜʚʠʞʥʦʤ ʩʣʦʝ ʩʢʦʨʦʩʪʴ ʟʝʨʥʘ ʙʦʣʴʰʝ ʥʫʣʷ, ʘ ʩʢʦʨʦʩʪʴ 

ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝ ʩʢʦʨʦʩʪʠ ʚʠʪʘʥʠʷ ʟʝʨʥʘ. ʋʩʪʘʥʦʚʢʠ ʜʣʷ ʩʫʰ-

ʢʠ ʟʝʨʥʘ ʚ ʧʦʜʚʠʞʥʦʤ ʩʣʦʝ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʢʘʢ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, ʪʘʢ ʠ 

ʟʘ ʨʫʙʝʞʦʤ. ʂ ʥʠʤ ʦʪʥʦʩʷʪ ʰʘʭʪʥʳʝ (ʨʠʩʫʥʦʢ 1.16, ʞ, ʟ, ʠ), ʙʘʨʘʙʘʥʥʳʝ (ʨʠʩʫ-

ʥʦʢ 1.16, ʢ) ʠ ʚʠʙʨʘʮʠʦʥʥʳʝ (ʨʠʩʫʥʦʢ 1.16, ʣ) ʟʝʨʥʦʩʫʰʠʣʢʠ. 

ʉʫʰʢʘ ʚ çʢʠʧʷʱʝʤè ʩʣʦʝ ʚʦʟʤʦʞʥʘ ʚ ʘʵʨʦʬʦʥʪʘʥʥʳʭ ʩʫʰʠʣʢʘʭ (ʨʠʩʫʥʦʢ 

1.16, ʥ) ʠ ʚ ʩʫʰʠʣʢʘʭ ʩ ʧʩʝʚʜʦʦʞʠʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʝʤ ʟʝʨʥʘ (ʨʠʩʫʥʦʢ 1.16, ʤ). 

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʪʘʢʠʭ ʩʫʰʠʣʦʢ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʩʫʰʢʠ. 

ʉʫʰʢʘ ʟʝʨʥʘ ʚʦ ʚʟʚʝʰʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʪʨʫʙʘʭ-

ʩʫʰʠʣʢʘʭ (ʨʠʩʫʥʦʢ 1.16, ʦ), ʧʥʝʚʤʦʛʘʟʦʚʳʭ ʨʝʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʩʫʰʠʣʢʘʭ (ʨʠ-

ʩʫʥʦʢ 1.16, ʧ) ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʤ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʟʥʘʯʠʪʝʣʴʥʦ 

ʙʦʣʴʰʝ ʩʢʦʨʦʩʪʠ ʚʠʪʘʥʠʷ ʟʝʨʥʘ. 
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ʈʠʩʫʥʦʢ 1.16 ï ʉʭʝʤʳ ʩʫʰʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ: 

ʘ ï ʩʪʝʣʣʘʞʥʘʷ; ʙ ï ʣʦʪʢʦʚʘʷ; ʚ ï ʢʘʤʝʨʥʘʷ; ʛ ï ʢʦʥʚʝʡʝʨʥʘʷ; ʜ ï ʧʣʘʪʬʦʨʤʝʥʥʘʷ; 

ʝ ï ʚʝʥʪʠʣʠʨʫʝʤʘʷ ʝʤʢʦʩʪʴ; ʞ ï ʞʘʣʶʟʠʡʥʘʷ; ʟ ï ʢʦʣʦʥʢʦʚʘʷ; ʠ ï ʰʘʭʪʥʘʷ ʩ ʢʦ-

ʨʦʙʘʤʠ; ʢ ï ʙʘʨʘʙʘʥʥʘʷ; ʣ ï ʚʠʙʨʘʮʠʦʥʥʘʷ; ʤ ï ʩ ʧʩʝʚʜʦʦʞʠʞʝʥʥʳʤ ʩʦʩʪʦʷʥʠʝʤ 

ʟʝʨʥʘ; ʥ ï ʘʵʨʦʬʦʥʪʘʥʥʘʷ; ʦ ï ʪʨʫʙʘ-ʩʫʰʠʣʢʘ; ʧ ï ʧʥʝʚʤʦʛʘʟʦʚʘʷ ʨʝʮʠʨʢʫʣʷʮʠ-

ʦʥʥʘʷ; ʨ, ʩ ï ʩʧʠʨʘʣʴʥʦ-ʚʠʥʪʦʚʳʝ; ʪ ï ʩʫʰʠʣʢʘ ʩ ʨʘʙʦʯʠʤ ʦʨʛʘʥʦʤ, ʚʳʧʦʣʥʝʥ-

ʥʳʤ ʚ ʚʠʜʝ ʩʢʨʝʙʢʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʸʨʘ; 1 ï ʘʛʝʥʪ ʩʫʰʢʠ; 2 ï ʟʝʨʥʦ 

ʂʦʥʪʘʢʪʥʳʡ ʩʧʦʩʦʙ ʩʫʰʢʠ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚ ʟʝʨʥʦʩʫʰʠʣʢʘʭ ʩ ʨʘʙʦ-

ʯʠʤʠ ʦʨʛʘʥʘʤʠ, ʚʳʧʦʣʥʝʥʥʳʤʠ ʚ ʚʠʜʝ ʩʧʠʨʘʣʴʥʦ ʚʠʥʪʦʚʳʭ ʠʣʠ ʩʢʨʝʙʢʦʚʳʭ 

ʪʨʘʥʩʧʦʨʪʸʨʦʚ. ʇʨʠ ʵʪʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʫʰʢʘ ʟʝʨʥʘ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʝʛʦ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝʤ (ʨʠʩʫʥʦʢ 1.16, ʨ, ʩ, ʪ). 

ʈʘʩʩʤʦʪʨʠʤ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ 

ʩʫʰʠʣʦʢ. 

ɹʘʨʘʙʘʥʥʳʝ ʟʝʨʥʦʩʫʰʠʣʢʠ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʜʣʷ ʩʫʰ-

ʢʠ ʟʝʨʥʘ ʟʣʘʢʦʚʳʭ ʢʫʣʴʪʫʨ, ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʠ ʜʨ. ɺ ʩʠʩʪʝʤʝ ʭʣʝʙʦʧʨʦʜʫʢʪʦʚ ʠ ʚ 

ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʧʨʠʤʝʥʷʶʪ ʩʫʰʠʣʢʠ ʙʘʨʘʙʘʥʥʦʛʦ ʪʠʧʘ ʢʘʢ ʩʪʘʮʠʦʥʘʨʥʳʝ, 

ʪʘʢ ʠ ʧʝʨʝʜʚʠʞʥʳʝ. ʂ ʩʪʘʮʠʦʥʘʨʥʳʤ ʙʘʨʘʙʘʥʥʳʤ ʦʪʥʦʩʷʪ ʟʝʨʥʦʩʫʰʠʣʢʠ ʉɿʉɹ-

8 ʠ ʉɿʉɹ-8ʄ, ʢ ʧʝʨʝʜʚʠʞʥʳʤ - ʙʘʨʘʙʘʥʥʫʶ ʩʫʰʠʣʢʫ ʉɿʇɹ-2,5. 

ʆʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʙʘʨʘʙʘʥʥʳʭ ʩʫʰʠʣʦʢ ʷʚʣʷʝʪʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʠʣʠ 

ʯʫʪʴ ʥʘʢʣʦʥʝʥʥʳʡ ʚʨʘʱʘʶʱʠʡʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 2...6 ʤʠʥ
-1
 ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʙʘ-

ʨʘʙʘʥ, ʚʥʫʪʨʠ ʢʦʪʦʨʦʛʦ ʧʝʨʝʤʝʱʘʝʪʩʷ ʧʦ ʜʣʠʥʝ ʠ ʩʫʰʠʪʩʷ ʟʝʨʥʦ. ɺʥʫʪʨʠ ʙʘʨʘ-

ʙʘʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ ʫʩʪʘʥʦʚʣʝʥʳ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ 



46 

 

ʥʘʩʘʜʢʠ ʠʣʠ ʧʨʦʜʦʣʴʥʳʝ ʣʦʧʘʩʪʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʘ 

ʩʫʰʢʠ. 

ʆʩʥʦʚʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʘʨʘʙʘʥʥʳʭ ʩʫʰʠʣʦʢ - ʚʣʘʛʦʥʘʧʨʷʞʝʥʠʝ ʦʙʲʝ-

ʤʘ ʙʘʨʘʙʘʥʘ, ʪ. ʝ. ʢʦʣʠʯʝʩʪʚʦ ʠʩʧʘʨʝʥʥʦʡ ʚʣʘʛʠ ʩ 1 ʤ
3
 ʦʙʲʝʤʘ ʙʘʨʘʙʘʥʘ. ɺʝʣʠ-

ʯʠʥʘ ʚʣʘʛʦʥʘʧʨʷʞʝʥʠʷ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 6 ʜʦ 44 ʢʛ ʠʩʧ. ʚʣ/ (ʤ
3
Āʯ) ʠ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ, 

ʩʪʝʧʝʥʠ ʟʘʧʦʣʥʝʥʠʷ ʠ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʙʘʨʘʙʘʥʘ, ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ 

ʨʘʟʤʝʨʦʚ ʟʝʨʥʘ, ʘ ʪʘʢʞʝ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ, ʚʣʘʞʥʦʩʪʠ ʠ ʩʢʦʨʦʩʪʠ ʘʛʝʥʪʘ ʩʫʰʢʠ 

ʚʥʫʪʨʠ ʙʘʨʘʙʘʥʘ. ʈʘʩʭʦʜ ʪʝʧʣʦʪʳ ʩʦʩʪʘʚʣʷʝʪ 5,23é12,5 ʢɼʞ/ʢʛ ʠʩʧ. ʚʣʘʛʠ, ʘ 

ʨʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ - 0,1...0,2 ʢɺʪĿʯ/ʢʛ ʠʩʧ. ʚʣ. 

ɿʝʨʥʦʩʫʰʠʣʢʘ ʩʪʘʮʠʦʥʘʨʥʘʷ ʙʘʨʘʙʘʥʥʘʷ ʉɿʉɹ-8 ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʩʫʰ-

ʢʠ ʨʘʟʣʠʯʥʳʭ ʟʝʨʥʦʚʳʭ ʠ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʣʶʙʦʡ ʩʪʝʧʝʥʠ ʚʣʘʞʥʦʩʪʠ ʠ ʟʘʩʦ-

ʨʝʥʥʦʩʪʠ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʠʭ ʦʯʠʩʪʢʠ. 

ɿʝʨʥʦʩʫʰʠʣʢʘ ʉɿʉɹ-8 ʩʦʩʪʦʠʪ ʠʟ ʪʦʧʢʠ, ʟʘʛʨʫʟʦʯʥʦʡ ʢʘʤʝʨʳ, ʩʫʰʠʣʴʥʦ-

ʛʦ ʙʘʨʘʙʘʥʘ, ʨʘʟʛʨʫʟʦʯʥʦʡ ʢʘʤʝʨʳ, ʦʭʣʘʜʠʪʝʣʴʥʦʡ ʢʦʣʦʥʢʠ, ʨʘʟʛʨʫʟʦʯʥʦʡ ʥʦ-

ʨʠʠ, ʚʝʥʪʠʣʷʪʦʨʘ ʦʭʣʘʜʠʪʝʣʴʥʦʡ ʢʦʣʦʥʢʠ, ʚʝʥʪʠʣʷʪʦʨʘ ʩʫʰʠʣʴʥʦʛʦ ʙʘʨʘʙʘʥʘ, 

ʟʘʛʨʫʟʦʯʥʦʡ ʥʦʨʠʠ ʠ ʧʨʠʚʦʜʥʦʛʦ ʤʝʭʘʥʠʟʤʘ. 

ʊʦʧʢʘ ʟʝʨʥʦʩʫʰʠʣʢʠ ʨʘʙʦʪʘʝʪ ʥʘ ʞʠʜʢʦʤ ʪʦʧʣʠʚʝ. ʆʥʘ ʩʦʩʪʦʠʪ ʠʟ ʢʘʤʝʨʳ 

ʩʛʦʨʘʥʠʷ, ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʳ ʧʠʪʘʥʠʷ, ʚʝʥʪʠʣʷʪʦʨʘ ʨʘʩʧʳʣʠʚʘʥʠʷ ʪʦʧʣʠʚʘ, 

ʩʪʘʥʠʥʳ, ʜʳʤʦʚʦʡ ʪʨʫʙʳ ʠ ʙʣʦʢʠʨʦʚʦʯʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ [170, 171]. 

ɿʘʛʨʫʟʦʯʥʘʷ ʢʘʤʝʨʘ ʫʩʪʘʥʦʚʣʝʥʘ ʨʷʜʦʤ ʩ ʧʝʨʝʜʥʠʤ ʪʦʨʮʦʤ ʩʫʰʠʣʴʥʦʛʦ 

ʙʘʨʘʙʘʥʘ ʠ ʩʣʫʞʠʪ ʜʣʷ ʧʦʜʘʯʠ ʘʛʝʥʪʘ ʩʫʰʢʠ ʠ ʩʳʨʦʛʦ ʟʝʨʥʘ ʚ ʙʘʨʘʙʘʥ ʩʫʰʠʣʢʠ. 

ʅʘ ʚʝʨʭʥʝʡ ʩʪʝʥʢʝ ʢʘʤʝʨʳ ʫʩʪʘʥʦʚʣʝʥ ʧʘʪʨʫʙʦʢ, ʩʦʝʜʠʥʷʶʱʠʡ ʢʘʤʝʨʫ ʩ ʪʨʫʙʦ-

ʧʨʦʚʦʜʦʤ ʧʦʜʘʯʠ ʘʛʝʥʪʘ ʩʫʰʢʠ. ɼʥʦ ʢʘʤʝʨʳ ʢʦʥʫʩʥʦʝ ʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʢʣʘʧʘ-

ʥʦʤ-ʤʠʛʘʣʢʦʡ, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʠʟʣʠʰʝʢ ʚʣʘʞʥʦʛʦ ʟʝʨʥʘ ʤʦʞʥʦ ʫʜʘʣʷʪʴ ʠʟ ʢʘʤʝ-

ʨʳ. 

ʉʫʰʠʣʴʥʳʡ ʙʘʨʘʙʘʥ - ʰʝʩʪʠʩʝʢʮʠʦʥʥʳʡ, ʩ ʧʦʜʲʝʤʥʦ-ʣʦʧʘʩʪʥʦʡ ʩʠʩʪʝ-

ʤʦʡ. ʂʨʝʩʪʦʚʠʥʘ ʩʲʝʤʥʘʷ, ʠʟ ʯʝʪʳʨʝʭ ʯʘʩʪʝʡ. ɺ ʧʝʨʝʜʥʝʡ ʢʦʥʫʩʥʦʡ ʯʘʩʪʠ ʙʘʨʘ-

ʙʘʥʘ ʥʘʭʦʜʷʪʩʷ ʰʝʩʪʴ ʚʠʥʪʦʚʳʭ ʜʦʨʦʞʝʢ, ʧʦʜʚʦʜʷʱʠʭ ʟʝʨʥʦ ʢ ʩʝʢʪʦʨʘʤ. ɺʠʥ-

ʪʦʚʳʝ ʜʦʨʦʞʢʠ ʚ ʢʦʥʮʝ ʙʘʨʘʙʘʥʘ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʝʛʦ ʦʪʚʦʜʘ. 

ʉʫʰʠʣʴʥʳʡ ʙʘʨʘʙʘʥ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʢʦʥʫʩʥʳʤ ʧʘʪʨʫʙʢʦʤ, ʢ ʥʘʨʫʞʥʦʤʫ 

ʬʣʘʥʮʫ ʢʦʪʦʨʦʛʦ ʧʨʠʩʦʝʜʠʥʝʥʦ ʩʲʝʤʥʦʝ ʧʦʜʧʦʨʥʦʝ ʢʦʣʴʮʦ ʩ ʰʝʩʪʴʶ ʣʶʢʘʤʠ, ʠ 

ʠʤʝʝʪ ʜʚʘ ʙʘʥʜʘʞʘ, ʢʦʪʦʨʳʤʠ ʦʧʠʨʘʝʪʩʷ ʥʘ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʨʦʣʠʢʠ, ʧʨʠʚʦʜʷʱʠʝ 

ʙʘʨʘʙʘʥ ʚ ʜʚʠʞʝʥʠʝ. 

ʈʘʟʛʨʫʟʦʯʥʘʷ ʢʘʤʝʨʘ ʩʣʫʞʠʪ ʜʣʷ ʦʪʚʦʜʘ ʦʪʨʘʙʦʪʘʚʰʝʛʦ ʘʛʝʥʪʘ ʩʫʰʢʠ ʠ 

ʚʳʩʫʰʝʥʥʦʛʦ ʟʝʨʥʘ. ɿʝʨʥʦ ʠʟ ʢʘʤʝʨʳ ʚʳʚʦʜʠʪʩʷ ʥʝʧʨʝʨʳʚʥʦ ʧʨʠ ʧʦʤʦʱʠ ʰʣʶ-

ʟʦʚʦʛʦ ʟʘʪʚʦʨʘ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚ ʢʦʥʮʝ ʢʦʥʫʩʥʦʛʦ ʜʥʠʱʘ ʢʘʤʝʨʳ. ʐʣʶʟʦʚʦʡ 

ʟʘʪʚʦʨ ʧʨʠʚʦʜʠʪʩʷ ʦʪ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʯʝʨʝʟ ʨʝʜʫʢʪʦʨ. ʆʪʨʘʙʦʪʘʚʰʠʡ ʘʛʝʥʪ 

ʩʫʰʢʠ ʫʜʘʣʷʝʪʩʷ ʚʝʥʪʠʣʷʪʦʨʦʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʥʘʜ ʢʘʤʝʨʦʡ. 

ʆʭʣʘʜʠʪʝʣʴʥʘʷ ʢʦʣʦʥʢʘ - ʚʝʨʪʠʢʘʣʴʥʘʷ, ʦʙʨʘʟʦʚʘʥʘ ʠʟ ʜʚʫʭ ʮʠʣʠʥʜʨʦʚ, 

ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʢʦʪʦʨʳʭ (ʥʠʞʥʷʷ) ʧʝʨʬʦʨʠʨʦʚʘʥʥʘʷ, ʘ ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʚʳʧʦʣʥʝʥʘ 

ʠʟ ʩʧʣʦʰʥʦʛʦ ʣʠʩʪʘ. ʂʦʣʴʮʝʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʮʠʣʠʥʜʨʘʤʠ ʩʣʫʞʠʪ ʝʤʢʦ-

ʩʪʴʶ ʜʣʷ ʟʝʨʥʘ, ʚ ʢʦʪʦʨʦʡ ʦʥʦ ʦʭʣʘʞʜʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʧʨʦʭʦʞʜʝʥʠʶ ʚʦʟʜʫʭʘ 

ʯʝʨʝʟ ʩʣʦʡ ʟʝʨʥʘ. ɺʦʟʜʫʭ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʧʦʜʘʸʪʩʷ ʯʝʨʝʟ ʦʪʚʝʨʩʪʠʷ ʥʘʨʫʞʥʦʛʦ 

ʮʠʣʠʥʜʨʘ. 
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ʂ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʚʥʫʪʨʝʥʥʝʛʦ ʮʠʣʠʥʜʨʘ ʧʨʠʩʦʝʜʠʥʝʥ ʚʩʘʩʳʚʘʶʱʠʡ ʧʘ-

ʪʨʫʙʦʢ ʚʝʥʪʠʣʷʪʦʨʘ, ʢʦʪʦʨʳʡ ʦʪʚʦʜʠʪ ʦʪʨʘʙʦʪʘʚʰʠʡ ʚʦʟʜʫʭ. ɼʥʦ ʢʦʣʦʥʢʠ ʢʦ-

ʥʫʩʥʦʝ ʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʰʣʶʟʦʚʳʤ ʟʘʪʚʦʨʦʤ ʩ ʧʨʠʚʦʜʦʤ ʦʪ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ. 

ʈʘʙʦʪʘʝʪ ʦʥ ʧʝʨʠʦʜʠʯʝʩʢʠ: ʚʢʣʶʯʘʝʪʩʷ ʜʘʪʯʠʢʦʤ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʟʝʨʥʘ, ʢʦʛʜʘ 

ʟʝʨʥʦ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ. ɺʳʢʣʶʯʘʝʪ ʟʘʪʚʦʨ ʜʘʪʯʠʢ ʥʠʞʥʝʛʦ 

ʫʨʦʚʥʷ, ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʦʞʝʥ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʭʣʘʜʠʪʝʣʴʥʦʡ ʢʦʣʦʥʢʠ. ʂʦʣʦʥʢʘ 

ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʩʪʘʥʠʥʝ, ʚ ʢʦʪʦʨʫʶ ʚʤʦʥʪʠʨʦʚʘʥ ʙʫʥʢʝʨ ʜʣʷ ʥʘʢʘʧʣʠʚʘʥʠʷ ʟʝʨ-

ʥʘ. 

ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʨʘʙʦʪʳ ʩʫʰʠʣʢʠ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʥʘ ʨʠʩʫʥʢʝ 1.17. 

ɿʝʨʥʦ ʧʦʩʪʫʧʘʝʪ ʯʝʨʝʟ ʟʘʛʨʫʟʦʯʥʫʶ ʢʘʤʝʨʫ ʚ ʩʫʰʠʣʴʥʳʡ ʙʘʨʘʙʘʥ ʟʝʨʥʦ-

ʩʫʰʠʣʢʠ ʉɿʉɹ-8, ʛʜʝ ʣʦʧʘʪʢʠ ʙʘʨʘʙʘʥʘ ʠ ʢʨʝʩʪʦʚʠʥʳ ʧʦʜʭʚʘʪʳʚʘʶʪ ʟʝʨʥʦ ʠ 

ʧʦʜʥʠʤʘʶʪ ʝʛʦ ʚʚʝʨʭ, ʟʘʪʝʤ ʦʥʦ ʩʩʳʧʘʝʪʩʷ ʚʥʠʟ ʠ ʜʘʣʝʝ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚʜʦʣʴ 

ʙʘʨʘʙʘʥʘ. 

ɸʛʝʥʪ ʩʫʰʢʠ, ʧʨʦʭʦʜʷ ʯʝʨʝʟ ʙʘʨʘʙʘʥ, ʦʤʳʚʘʝʪ ʩʩʳʧʘʶʱʝʝʩʷ ʩ ʧʦʣʦʢ ʟʝʨ-

ʥʦ ʠ ʚʳʩʫʰʠʚʘʝʪ ʝʛʦ. ɿʝʨʥʦʩʫʰʠʣʢʘ ʨʘʙʦʪʘʝʪ ʧʦʜ ʨʘʟʨʝʞʝʥʠʝʤ ʚʦ ʠʟʙʝʞʘʥʠʝ 

ʫʪʝʯʢʠ ʘʛʝʥʪʘ ʩʫʰʢʠ ʯʝʨʝʟ ʥʝʧʣʦʪʥʦʩʪʠ. 

ʆʪʨʘʙʦʪʘʚʰʠʡ ʘʛʝʥʪ ʩʫʰʢʠ ʫʜʘʣʷʝʪ ʚʝʥʪʠʣʷʪʦʨ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʧʦʜ ʨʘʟ-

ʛʨʫʟʦʯʥʦʡ ʢʘʤʝʨʦʡ ʩʫʰʠʣʢʠ. ɺʳʩʫʰʝʥʥʦʝ ʟʝʨʥʦ ʥʝʧʨʝʨʳʚʥʦ ʯʝʨʝʟ ʰʣʶʟʦʚʦʡ 

ʟʘʪʚʦʨ ʦʪʚʦʜʠʪʩʷ ʠʟ ʨʘʟʛʨʫʟʦʯʥʦʡ ʢʘʤʝʨʳ ʥʦʨʠʝʡ ʚ ʦʭʣʘʜʠʪʝʣʴʥʫʶ ʢʦʣʦʥʢʫ. 

 
ʈʠʩʫʥʦʢ 1.17 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʟʝʨʥʦʩʫʰʠʣʢʠ ʉɿʉɹ-8: 

1 - ʪʦʧʢʘ; 2 - ʟʘʛʨʫʟʦʯʥʘʷ ʥʦʨʠʷ; 3 - ʟʘʛʨʫʟʦʯʥʘʷ ʢʘʤʝʨʘ; 4 - ʙʘʨʘʙʘʥ; 5 - ʨʘʟʛʨʫ-

ʟʦʯʥʘʷ ʢʘʤʝʨʘ; 6 - ʨʘʟʛʨʫʟʦʯʥʘʷ ʥʦʨʠʷ; 7 - ʦʭʣʘʜʠʪʝʣʴʥʘʷ ʢʦʣʦʥʢʘ; 8 - ʪʨʫʙʘ 

ʢʦʥʪʨʦʣʴʥʦʡ ʩʳʧʠ 
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ɿʜʝʩʴ ʟʝʨʥʦ ʧʝʨʝʤʝʱʘʝʪʩʷ ʩʚʝʨʭʫ ʚʥʠʟ, ʧʦ ʧʫʪʠ ʧʨʦʜʫʚʘʝʪʩʷ ʘʪʤʦʩʬʝʨ-

ʥʳʤ ʚʦʟʜʫʭʦʤ ʠ ʦʭʣʘʞʜʘʝʪʩʷ. ɺʦʟʜʫʭ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʧʦʩʪʫʧʘʝʪ ʩʥʘʨʫʞʠ ʧʦ 

ʚʩʝʡ ʚʳʩʦʪʝ ʧʝʨʬʦʨʠʨʦʚʘʥʥʦʡ ʯʘʩʪʠ ʢʦʣʦʥʢʠ, ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʩʣʦʡ ʟʝʨʥʘ ʚʦ 

ʚʥʫʪʨʝʥʥʠʡ ʮʠʣʠʥʜʨ ʠ ʚʳʙʨʘʩʳʚʘʝʪʩʷ ʚʝʥʪʠʣʷʪʦʨʦʤ ʚ ʘʪʤʦʩʬʝʨʫ [174]. 

ʆʪʨʘʙʦʪʘʚʰʠʡ ʘʛʝʥʪ ʩʫʰʢʠ ʫʜʘʣʷʝʪ ʚʝʥʪʠʣʷʪʦʨ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʧʦʜ ʨʘʟ-

ʛʨʫʟʦʯʥʦʡ ʢʘʤʝʨʦʡ ʩʫʰʠʣʢʠ. ɺʳʩʫʰʝʥʥʦʝ ʟʝʨʥʦ ʥʝʧʨʝʨʳʚʥʦ ʯʝʨʝʟ ʰʣʶʟʦʚʦʡ 

ʟʘʪʚʦʨ ʦʪʚʦʜʠʪʩʷ ʠʟ ʨʘʟʛʨʫʟʦʯʥʦʡ ʢʘʤʝʨʳ ʥʦʨʠʝʡ ʚ ʦʭʣʘʜʠʪʝʣʴʥʫʶ ʢʦʣʦʥʢʫ. 

ɿʜʝʩʴ ʟʝʨʥʦ ʧʝʨʝʤʝʱʘʝʪʩʷ ʩʚʝʨʭʫ ʚʥʠʟ, ʧʦ ʧʫʪʠ ʧʨʦʜʫʚʘʝʪʩʷ ʘʪʤʦʩʬʝʨʥʳʤ ʚʦʟ-

ʜʫʭʦʤ ʠ ʦʭʣʘʞʜʘʝʪʩʷ. ɺʦʟʜʫʭ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʧʦʩʪʫʧʘʝʪ ʩʥʘʨʫʞʠ ʧʦ ʚʩʝʡ ʚʳʩʦ-

ʪʝ ʧʝʨʬʦʨʠʨʦʚʘʥʥʦʡ ʯʘʩʪʠ ʢʦʣʦʥʢʠ, ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʩʣʦʡ ʟʝʨʥʘ ʚʦ ʚʥʫʪʨʝʥʥʠʡ 

ʮʠʣʠʥʜʨ ʠ ʚʳʙʨʘʩʳʚʘʝʪʩʷ ʚʝʥʪʠʣʷʪʦʨʦʤ ʚ ʘʪʤʦʩʬʝʨʫ. 

ɼʚʠʞʝʥʠʝ ʟʝʨʥʘ ʚ ʢʦʣʦʥʢʝ ï ʧʦʨʮʠʦʥʥʦ-ʧʝʨʠʦʜʠʯʝʩʢʦʝ. ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ 

ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʟʝʨʥʦ ʜʘʚʠʪ ʥʘ ʤʝʤʙʨʘʥʫ ʜʘʪʯʠʢʘ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ, ʢʦʪʦʨʳʡ 

ʚʢʣʶʯʘʝʪ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʰʣʶʟʦʚʦʛʦ ʟʘʪʚʦʨʘ, ʚʳʧʫʩʢʘʶʱʝʛʦ ʦʭʣʘʞʜʝʥʥʦʝ 

ʟʝʨʥʦ. ɺ ʪʦʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʫʨʦʚʝʥʴ ʟʝʨʥʘ ʩʥʠʞʘʝʪʩʷ ʜʦ ʜʘʪʯʠʢʘ ʤʠʥʠʤʘʣʴʥʦʛʦ 

ʫʨʦʚʥʷ, ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʚʳʢʣʶʯʘʝʪʩʷ ʠ ʨʘʟʛʨʫʟʢʘ ʧʨʝʢʨʘʱʘʝʪʩʷ. ʋʨʦʚʝʥʴ ʟʝʨ-

ʥʘ ʥʘʯʠʥʘʝʪ ʧʦʚʳʰʘʪʴʩʷ, ʠ ʮʠʢʣ ʧʦʚʪʦʨʷʝʪʩʷ. 

ʈʝʞʠʤʳ ʩʫʰʢʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ, ʢʦʨʤʦʚʦʛʦ ʠ ʩʝʤʝʥʥʦʛʦ ʟʝʨʥʘ, ʘ ʪʘʢ-

ʞʝ ʩʝʤʷʥ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ 1.19. 

ʊʘʙʣʠʮʘ 1.19 ï ʈʝʞʠʤʳ ʩʫʰʢʠ ʟʝʨʥʘ ʚ ʩʫʰʠʣʢʝ ʉɿʉɹ-8 

                          (ʪʝʤʧʝʨʘʪʫʨʘ ʘʛʝʥʪʘ ʩʫʰʢʠ 200 Áʉ) [109, 110] 

ʂʫʣʴʪʫʨʘ 

ʀʩʭʦʜʥʘʷ 

ʚʣʘʞʥʦʩʪʴ 

ʟʝʨʥʘ, % 

ʇʨʝʜʝʣʴʥʘʷ ʪʝʤ-

ʧʝʨʘʪʫʨʘ ʥʘʛʨʝ-

ʚʘ, Áʉ 

ʂʫʣʴʪʫʨʘ 

ʀʩʭʦʜʥʘʷ 

ʚʣʘʞʥʦʩʪʴ 

ʟʝʨʥʘ, % 

ʇʨʝʜʝʣʴʥʘʷ ʪʝʤ-

ʧʝʨʘʪʫʨʘ ʥʘʛʨʝ-

ʚʘ, Áʉ 

ʈʝʞʠʤ ʩʫʰʢʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ 

ʠ ʢʦʨʤʦʚʦʛʦ ʟʝʨʥʘ 
ʈʝʞʠʤ ʩʫʰʢʠ ʩʝʤʝʥʥʦʛʦ ʟʝʨʥʘ 

ʇʰʝʥʠʮʘ 

ɼʦ 18 55 ʇʰʝʥʠʮʘ ɼʦ 18 48 

18é22 52 ʈʦʞʴ, ʷʯʤʝʥʴ ɼʦ 21 48 

ʉʚʳʰʝ 22 50 
ʆʚʸʩ 

ɼʦ 27 45 

ʈʦʞʴ, 

ʷʯʤʝʥʴ 

ɼʦ 18 65 ʉʚʳʰʝ 27 43 

18é22 62 

ɻʨʝʯʠʭʘ, ʧʨʦʩʦ 

ɼʦ 18 40 

ʉʚʳʰʝ 22 60 18é21 38 

ʆʚʸʩ 

ɼʦ 18 60 21é27 38 

18é22 55 ʉʚʳʰʝ 27 34 

ʉʚʳʰʝ 22 52 
ɻʦʨʦʭ, ʚʠʢʘ, ʯʝʯʝ-

ʚʠʮʘ 
ɼʦ 18 45 

ʇʨʦʩʦ 

ɼʦ 18 42 
ʌʘʩʦʣʴ, ʣʶʧʠʥ 

ɼʦ 21 45 

18é22 40 21é27 43 

ʉʚʳʰʝ 22 38 ʈʠʩ ʉʚʳʰʝ 27 40 

ɻʨʝʯʠʭʘ 

ɼʦ 18 

 
50 ʂʣʝʚʝʨʥʘʷ ʧʳʞʠʥʘ 

ɼʦ 25 45 

ʉʚʳʰʝ 25 40 

18é22 48 
ʈʝʞʠʤʳ ʩʫʰʢʠ ʤʘʩʣʦʩʝʤʷʥ 

ʇʦʜʩʦʣʥʝʯʥʦʝ ʩʝʤʷ - 55 

ʉʚʳʰʝ 22 45 ʈʘʧʩ - 45 

ʅʘ ʨʠʩʫʥʢʝ 1.18 ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʱʠʡ ʚʠʜ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʨʘʙʦʪʳ 

ʙʘʨʘʙʘʥʥʦʡ ʟʝʨʥʦʩʫʰʠʣʢʠ ʉɿʉɹ-8. 
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ʈʠʩʫʥʦʢ 1.18 ï ɿʝʨʥʦʩʫʰʠʣʢʘ ʉɿʉɹ ï 8: 

1 ï ʧʝʨʝʭʦʜʥʠʢ; 2 ï ʪʦʧʦʯʥʳʡ ʙʣʦʢ; 3 ï ʟʘʛʨʫʟʦʯʥʘʷ ʪʨʫʙʘ; 4 ï ʣʦʧʘʩʪʠ;              

5 ï ʢʦʣʴʮʦ; 6 ï ʢʨʝʩʪʦʚʠʥʘ; 7 ï ʧʦʣʦʯʢʘ; 8 ï ʩʫʰʠʣʴʥʳʡ ʙʘʨʘʙʘʥ; 9 ʠ 12 ʚʝʥʪʠ-

ʣʷʪʦʨʳ; 10 ʠ 11 ï ʮʠʣʠʥʜʨʳ; 13 ʠ 14 ʜʘʪʯʠʢʠ ʫʨʦʚʥʷ; 15 ï ʢʦʥʫʩ; 16 ʠ 20 ï ʰʣʁ -

ʟʦʚʳʝ ʟʘʪʚʦʨʳ; 17 ï ʥʦʨʠʷ; 18 ï ʙʫʥʢʝʨ; 19 ï ʚʳʛʨʫʟʥʘʷ ʢʘʤʝʨʘ; 21 ï ʨʦʣʠʢʠ;    

22 ï ʧʨʠʚʦʜʥʘʷ ʩʪʘʥʮʠʷ 

ɹʘʨʘʙʘʥʥʘʷ ʟʝʨʥʦʩʫʰʠʣʢʘ ʉɿʇɹ-2,5 (ʨʠʩʫʥʦʢ 1.19) ï ʫʥʠʚʝʨʩʘʣʴʥʘʷ. ɽʸ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʩʫʰʢʠ ʟʝʨʥʘ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʣʶʙʦʡ ʠʩʭʦʜʥʦʡ 

ʚʣʘʞʥʦʩʪʠ ʠ ʟʘʩʦʨʸʥʥʦʩʪʠ, ʩʝʤʷʥ ʪʨʘʚ ʠ ʦʚʦʱʝʡ, ʨʘʟʣʠʯʥʳʭ ʢʫʩʢʦʚʳʭ ʤʘʪʝʨʠʘ-

ʣʦʚ, ʠʟʤʝʣʴʯʸʥʥʦʡ ʪʨʘʚʳ. 

 
ʈʠʩʫʥʦʢ 1.19 - ɹʘʨʘʙʘʥʥʘʷ ʟʝʨʥʦʩʫʰʠʣʢʘ ʉɿʇɹ-2,5: 

1 - ʪʦʧʢʘ; 2 - ʟʘʛʨʫʟʦʯʥʳʡ ʰʥʝʢ; 3 - ʜʚʝʨʢʘ ʜʣʷ ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʚʧʫʩʢʘ ʚʦʟʜʫʭʘ;   

4 - ʧʘʪʨʫʙʦʢ ʜʣʷ ʚʧʫʩʢʘ ʚʦʟʜʫʭʘ; 5 - ʜʳʤʦʚʘʷ ʪʨʫʙʘ; 6 - ʩʘʤʦʪʸʯʥʘʷ ʪʨʫʙʘ;          

7 - ʧʦʜʚʦʜʷʱʘʷ ʢʘʤʝʨʘ; 8 - ʩʫʰʠʣʴʥʳʡ ʙʘʨʘʙʘʥ; 9 - ʦʪʚʦʜʷʱʘʷ ʢʘʤʝʨʘ; 10 - ʚʝʥ-

ʪʠʣʷʪʦʨ ʩʫʰʠʣʴʥʦʛʦ ʙʘʨʘʙʘʥʘ; 11 - ʰʥʝʢ; 12 - ʚʝʥʪʠʣʷʪʦʨ ʦʭʣʘʜʠʪʝʣʴʥʦʛʦ ʙʘʨʘ-

ʙʘʥʘ; 13 - ʦʭʣʘʜʠʪʝʣʴʥʳʡ ʙʘʨʘʙʘʥ; 14 - ʢʦʚʰʠ; 15 - ʧʝʨʝʜʚʠʞʥʦʡ ʰʥʝʢ 
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ɿʝʨʥʦʩʫʰʠʣʢʘ ʨʘʙʦʪʘʝʪ ʥʘ ʞʠʜʢʦʤ ʪʦʧʣʠʚʝ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʯʝʪʘ-

ʥʠʝ ʜʚʫʭ ʙʘʨʘʙʘʥʦʚ - ʩʫʰʠʣʴʥʦʛʦ ʠ ʦʭʣʘʜʠʪʝʣʴʥʦʛʦ. ʉʫʰʠʣʴʥʳʡ ʙʘʨʘʙʘʥ ʦʧʠ-

ʨʘʝʪʩʷ ʥʘ ʨʦʣʠʢʠ. ɺʥʫʪʨʠ ʙʘʨʘʙʘʥ ʨʘʟʜʝʣʝʥ ʥʘ ʰʝʩʪʴ ʩʝʢʪʦʨʦʚ (ʩʝʢʮʠʡ) ʩ ʣʦʧʘ-

ʩʪʷʤʠ ʠ ʧʦʣʢʘʤʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤʠ ʜʣʷ ʣʫʯʰʝʛʦ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʠ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʷ ʟʝʨʥʘ ʧʦ ʝʛʦ ʧʦʧʝʨʝʯʥʦʤʫ ʩʝʯʝʥʠʶ. 

ɺ ʧʝʨʝʜʥʝʡ ʠ ʟʘʜʥʝʡ ʪʦʨʮʝʚʳʭ ʩʪʦʨʦʥʘʭ ʙʘʨʘʙʘʥʘ ʥʘʭʦʜʷʪʩʷ ʢʘʤʝʨʳ: ʚ 

ʦʜʥʫ ʠʟ ʥʠʭ (ʧʦʜʚʦʜʷʱʫʶ) ʧʦʧʘʜʘʝʪ ʘʛʝʥʪ ʩʫʰʢʠ, ʘ ʜʨʫʛʘʷ (ʦʪʚʦʜʷʱʘʷ) ʩʣʫʞʠʪ 

ʜʣʷ ʦʪʚʦʜʘ ʦʪʨʘʙʦʪʘʚʰʝʛʦ ʘʛʝʥʪʘ. 

ʆʭʣʘʜʠʪʝʣʴʥʳʡ ʙʘʨʘʙʘʥ ʚʨʘʱʘʝʪʩʷ ʩ ʯʘʩʪʦʪʦʡ 27 ʤʠʥ
-1
. ʅʘ ʝʛʦ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʩʦ ʩʪʦʨʦʥʳ ʧʦʩʪʫʧʣʝʥʠʷ ʟʝʨʥʘ ʠʟ ʩʫʰʠʣʴʥʦʛʦ ʙʘʨʘʙʘʥʘ ʨʘʩʧʦʣʦʞʝʥʦ ʚʦʩʝʤʴ 

ʢʦʚʰʝʡ, ʠʟ ʢʦʪʦʨʳʭ ʦʥʦ ʩʩʳʧʘʝʪʩʷ ʚʥʫʪʨʴ ʦʭʣʘʜʠʪʝʣʴʥʦʛʦ ʙʘʨʘʙʘʥʘ, ʠʤʝʶʱʝʛʦ 

ʧʦ ʦʢʨʫʞʥʦʩʪʠ ʠʟʦʛʥʫʪʳʝ ʣʦʧʘʩʪʠ ʜʣʷ ʧʦʜʲʝʤʘ ʟʝʨʥʘ. 

ʉʳʨʦʝ ʟʝʨʥʦ ʧʦʜʘʶʪ ʚ ʩʫʰʠʣʴʥʳʡ ʙʘʨʘʙʘʥ ʠʟ ʧʨʠʝʤʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠʣʠ 

ʠʟ ʥʘʩʳʧʠ ʚʠʥʪʦʚʳʤ ʢʦʥʚʝʡʝʨʦʤ ʯʝʨʝʟ ʩʘʤʦʪʝʯʥʫʶ ʪʨʫʙʫ, ʘ ʠʟ ʥʝʝ ʦʥʦ ʧʦʧʘʜʘ-

ʝʪ ʥʘ ʰʝʩʪʴ ʚʠʥʪʦʦʙʨʘʟʥʳʭ ʜʦʨʦʞʝʢ, ʧʦʜʚʦʜʷʱʠʭ ʟʝʨʥʦ ʢ ʩʝʢʪʦʨʘʤ ʙʘʨʘʙʘʥʘ. 

ʇʨʦʜʚʠʛʘʷʩʴ ʚʜʦʣʴ ʥʝʛʦ, ʟʝʨʥʦ ʚ ʢʦʥʮʝ ʧʦʧʘʜʘʝʪ ʥʘ ʚʠʥʪʦʦʙʨʘʟʥʳʝ ʜʦʨʦʞʢʠ, 

ʩʣʫʞʘʱʠʝ ʜʣʷ ʦʪʚʦʜʘ ʝʛʦ ʯʝʨʝʟ ʰʥʝʢ ʚ ʦʭʣʘʜʠʪʝʣʴʥʳʡ ʙʘʨʘʙʘʥ. 

ɼʣʷ ʩʤʝʰʠʚʘʥʠʷ ʪʦʧʦʯʥʳʭ ʛʘʟʦʚ ʩ ʚʦʟʜʫʭʦʤ ʫʩʪʘʥʦʚʣʝʥʘ ʩʤʝʩʠʪʝʣʴʥʘʷ 

ʢʦʨʦʙʢʘ. ʐʥʝʢʠ, ʧʦʜʘʶʱʠʝ ʩʳʨʦʝ ʠ ʫʙʠʨʘʶʱʠʝ ʩʫʭʦʝ ʟʝʨʥʦ, ʧʨʠʚʦʜʷʪʩʷ ʚ 

ʜʚʠʞʝʥʠʝ ʦʪ ʦʪʜʝʣʴʥʳʭ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ. 

ɺ ʪʘʙʣʠʮʝ 1.20 ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʝʨʥʦ-

ʩʫʰʠʣʢʠ ʉɿʇɹ-2,5. 

ʊʘʙʣʠʮʘ 1.20 ï ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʝʨʥʦʩʫʰʠʣʢʠ ʉɿʇɹ-2,5 
ʇʦʢʘʟʘʪʝʣʠ ɿʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʣ. ʪ/ʯ 2,5 

ʋʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʫʩʣʦʚʥʦʛʦ ʪʦʧʣʠʚʘ, ʢʛ/ʯ 12 

ʋʩʪʘʥʦʚʣʝʥʥʘʷ ʤʦʱʥʦʩʪʴ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ, ʢɺʪ 10 

ʏʠʩʣʦ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ, ʰʪ 5 

ʋʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʢɺʪĀʯ/ʧʣ. ʪ 3,24 

ʄʘʩʩʘ, ʢʛ 4000 

ʇʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʫʰʠʣʢʠ ʉɿʇɹ-2,5 ʟʝʨʥʦ ʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʠ ʤʦʞʝʪ 

ʟʘʧʨʝʩʩʦʚʳʚʘʪʴʩʷ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʥʘʢʣʦʥʥʦʛʦ ʰʥʝʢʘ; ʧʦʵʪʦʤʫ ʜʣʷ ʦʯʠʩʪʢʠ ʦʪ 

ʪʘʢʦʛʦ ʟʝʨʥʘ ʛʦʣʦʚʢʫ ʰʥʝʢʘ ʜʝʣʘʶʪ ʨʘʟʙʦʨʥʦʡ. ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʦʙʝʩʧʝʯʠ-

ʚʘʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʫʩʢʦʤ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ ʚ ʟʘʜʘʥʥʦʡ ʪʝʭʥʠ-

ʯʝʩʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʨʦʟʞʠʛ ʪʦʧʢʠ, ʢʦʥʪʨʦʣʴ ʠ ʧʦʜʜʝʨ-

ʞʘʥʠʝ ʟʘʜʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʘʛʝʥʪʘ ʩʫʰʢʠ, ʢʦʥʪʨʦʣʴ ʟʘ ʨʘʙʦʪʦʡ ʵʣʝʢʪʨʦʜʚʠʛʘ-

ʪʝʣʝʡ ʠ ʬʦʨʩʫʥʢʠ. 

ɹʘʨʘʙʘʥʥʳʝ ʟʝʨʥʦʩʫʰʠʣʢʠ ʙʦʣʝʝ ʧʨʦʩʪʳ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ ʠ ʤʝʥʝʝ, ʯʝʤ 

ʜʨʫʛʠʝ ʚʠʜʳ ʟʝʨʥʦʩʫʰʠʣʦʢ ʪʨʝʙʦʚʘʪʝʣʴʥʳ ʢ ʦʯʠʩʪʢʝ ʟʝʨʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʪ 

ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʠʤʝʩʝʡ. ʅʦ ʦʥʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʤʝʪʘʣʣʦʝʤʢʠ, ʤʘʣʦʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʳ, ʦʪʣʠʯʘʶʪʩʷ ʧʦʚʳʰʝʥʥʳʤ ʨʘʩʭʦʜʦʤ ʪʦʧʣʠʚʘ. 

ʐʘʭʪʥʳʝ ʟʝʨʥʦʩʫʰʠʣʢʠ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʧʨʷʤʦʪʦʯʥʳʝ ʠ ʨʝʮʠʨʢʫʣʷʮʠ-

ʦʥʥʳʝ. 

ʇʦ ʩʧʦʩʦʙʫ ʦʙʨʘʟʦʚʘʥʠʷ ʟʝʨʥʦʚʦʛʦ ʩʣʦʷ ʰʘʭʪʥʳʝ ʩʫʰʠʣʢʠ ʤʦʛʫʪ ʙʳʪʴ 

ʢʦʣʦʥʢʦʚʳʤʠ, ʞʘʣʶʟʠʡʥʳʤʠ ʠʣʠ ʩ ʢʦʨʦʙʘʤʠ. 

ʈʘʟʣʠʯʥʳʝ ʛʨʫʧʧʳ ʩʫʰʠʣʦʢ ʧʦ ʩʧʦʩʦʙʫ ʧʦʜʚʦʜʘ ʘʛʝʥʪʘ ʢ ʟʝʨʥʦʚʦʤʫ ʩʣʦʶ 
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ʤʦʞʥʦ ʨʘʟʙʠʪʴ ʥʘ ʧʦʜʛʨʫʧʧʳ: 

ʘ) ʩ ʦʜʥʦʩʪʦʨʦʥʥʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʚʠʞʝʥʠʷ ʧʦʪʦʢʘ ʪʝʧʣʦʥʦʩʠʪʝʣʷ (ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʪʦʣʱʠʥʝ ʟʝʨʥʦʚʦʛʦ ʩʣʦʷ); 

ʙ) ʩ ʠʟʤʝʥʝʥʠʝʤ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʪʦʢʘ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʥʘ ʦʙʨʘʪʥʦʝ (ʧʦ ʦʪ-

ʥʦʰʝʥʠʶ ʢ ʪʦʣʱʠʥʝ ʟʝʨʥʦʚʦʛʦ ʩʣʦʷ); 

ʚ) ʩ ʠʟʤʝʥʝʥʠʝʤ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʪʦʢʘ ʪʝʧʣʦʥʦʩʠʪʝʣʷ (ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʰʠʨʠʥʝ ʟʝʨʥʦʚʦʛʦ ʩʣʦʷ); 

ʛ) ʩ ʧʨʠʥʫʜʠʪʝʣʴʥʳʤ ʧʝʨʝʤʝʰʠʚʘʥʠʝʤ ʟʝʨʥʦʚʦʛʦ ʩʣʦʷ ʧʦ ʪʦʣʱʠʥʝ. 

ʐʘʭʪʥʳʝ ʧʨʷʤʦʪʦʯʥʳʝ ʟʝʨʥʦʩʫʰʠʣʢʠ - ʥʝʧʨʝʨʳʚʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʠ ʧʨʠʤʝ-

ʥʷʶʪ ʠʭ ʜʣʷ ʩʫʰʢʠ ʧʰʝʥʠʮʳ, ʨʞʠ, ʷʯʤʝʥʷ, ʢʫʢʫʨʫʟʳ, ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʠ 

ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʠ ʩʝʤʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ɺ ʩʫʰʠʣʴʥʦʡ 

ʰʘʭʪʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ʪʷʞʝʩʪʠ ʟʝʨʥʦ ʜʚʠʞʝʪʩʷ ʩʚʝʨʭʫ ʚʥʠʟ ʠ ʧʨʦʥʠʟʳʚʘʝʪ-

ʩʷ ʘʛʝʥʪʦʤ ʩʫʰʢʠ. ɿʝʨʥʦ ʜʚʠʞʝʪʩʷ ʚ ʰʘʭʪʝ ʩʧʣʦʰʥʦʡ ʤʘʩʩʦʡ ʩʦ ʩʢʦʨʦʩʪʴʶ, 

ʦʧʨʝʜʝʣʷʝʤʦʡ ʨʘʙʦʪʦʡ ʚʳʧʫʩʢʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʠʣʠ ʥʝʧʨʝʨʳʚ-

ʥʦʛʦ ʜʝʡʩʪʚʠʷ. ʐʘʭʪʥʳʝ ʟʝʨʥʦʩʫʰʠʣʢʠ ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʳ, ʧʨʦʩʪʳ ʠ ʥʘʰʣʠ ʰʠ-

ʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʜʣʷ ʩʫʰʢʠ ʟʝʨʥʘ. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʰʘʭʪʥʳʭ ʟʝʨʥʦ-

ʩʫʰʠʣʦʢ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 1 ʪ/ʯ ʜʦ 50 ʪ/ʯ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʰʘʭʪʥʳʝ ʢʦʥʚʝʢʪʠʚʥʳʝ ʟʝʨʥʦʩʫʰʠʣʢʠ: ʩʪʘʮʠ-

ʦʥʘʨʥʳʝ ɼʉʇ-16, ɼʉʇ-32, ɼʉʇ-24, ɼʉʇ-32-ʆʊ, ɸ1-ɼʉʇ-50 ʠ ʧʝʨʝʜʚʠʞʥʳʝ 

ʂ4-ʋʉɸ ʠ ʂ4-ʋʉ2-ɸ, ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʩʤʝʩʠ ʪʦʧʦʯʥʳʭ ʛʘʟʦʚ ʩ ʚʦʟʜʫʭʦʤ, ʘ ʪʘʢ-

ʞʝ ɸ1-ʋʉʐ, ʃʉʆ-11, ʄ-819, ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʯʠʩʪʦʤ ʥʘʛʨʝʪʦʤ ʚʦʟʜʫʭʝ. ɼʣʷ 

ʩʫʰʢʠ ʢʨʫʧʷʥʳʭ ʢʫʣʴʪʫʨ ʧʨʠʤʝʥʷʶʪ ʢʦʥʜʫʢʪʠʚʥʦ-ʢʦʥʚʝʢʪʠʚʥʳʝ ʰʘʭʪʥʳʝ ʩʫ-

ʰʠʣʢʠ ɺʉ-10-49ʄ. 

ʇʨʠʥʮʠʧʠʘʣʴʥʳʝ ʩʭʝʤʳ ʨʘʙʦʪʳ ʰʘʭʪʥʳʭ ʟʝʨʥʦʩʫʰʠʣʦʢ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ 

ʩʤʝʩʠ ʪʦʧʦʯʥʳʭ ʛʘʟʦʚ ʩ ʚʦʟʜʫʭʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1.20 ʘ, ʘ ʥʘ ʯʠʩʪʦʤ 

ʥʘʛʨʝʪʦʤ ʚʦʟʜʫʭʝ ï ʥʘ ʨʠʩʫʥʢʝ 1.20 ʙ. 

 
                                              ʘ)                                                        ʙ) 

ʈʠʩʫʥʦʢ 1.17 ï ʇʨʠʥʮʠʧʠʘʣʴʥʳʝ ʩʭʝʤʳ ʨʘʙʦʪʳ ʰʘʭʪʥʳʭ ʟʝʨʥʦʩʫʰʠʣʦʢ: 

ʘ) ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʤʝʩʠ ʪʦʧʦʯʥʳʭ ʛʘʟʦʚ ʩ ʚʦʟʜʫʭʦʤ; ʙ) ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʯʠ-

ʩʪʦʛʦ ʥʘʛʨʝʪʦʛʦ ʚʦʟʜʫʭʘ: tǋ ï ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ, Áʉ, ɤ ï ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ, %;       

t ï ʪʝʤʧʝʨʘʪʫʨʘ ʘʛʝʥʪʘ ʩʫʰʢʠ, Áʉ; ű ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ, %;       

d ï ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʝ, ʢʛ/(ʢʛ ʩʫʭ. ʚʝʱʝʩʪʚʘ); J ï ʵʥʪʘʣʴʧʠʷ, ʢɼʞ/(ʢʛ ʩʫʭ. ʚʝʱʝ-

ʩʪʚʘ); ʠʥʜʝʢʩʳ: 0 ï ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʘʨʘʤʝʪʨʘʤ ʥʘ ʚʭʦʜʝ ʚ ʪʦʧʢʫ ʠ ʦʭʣʘʜʠʪʝʣʴ-

ʥʫʶ ʰʘʭʪʫ; 1 ï ʥʘ ʚʭʦʜʝ ʚ ʩʫʰʠʣʴʥʫʶ ʰʘʭʪʫ; 2 ï ʥʘ ʚʳʭʦʜʝ ʠʟ ʩʫʰʠʣʴʥʦʡ ʰʘʭ-

ʪʳ; 3 ï ʥʘ ʚʳʭʦʜʝ ʠʟ ʦʭʣʘʜʠʪʝʣʴʥʦʡ ʰʘʭʪʳ 
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ʆʩʥʦʚʥʳʝ ʫʟʣʳ ʰʘʭʪʥʦʡ ʧʨʷʤʦʪʦʯʥʦʡ ʟʝʨʥʦʩʫʰʠʣʢʠ - ʩʫʰʠʣʴʥʘʷ ʠ 

ʦʭʣʘʜʠʪʝʣʴʥʘʷ ʰʘʭʪʳ, ʢʦʪʦʨʳʝ ʧʦ ʫʩʪʨʦʡʩʪʚʫ ʠ ʢʦʥʩʪʨʫʢʮʠʠ ʘʥʘʣʦʛʠʯʥʳ. 

ʉʫʰʠʣʴʥʘʷ ʠ ʦʭʣʘʜʠʪʝʣʴʥʘʷ ʰʘʭʪʳ (ʨʠʩʫʥʦʢ 1.21) ʠʤʝʶʪ ʧʨʷʤʦʫʛʦʣʴʥʦʝ 

ʩʝʯʝʥʠʝ, ʚʥʫʪʨʠ ʥʠʭ ʫʩʪʘʥʦʚʣʝʥʳ ʢʦʨʦʙʘ ʨʷʜʘʤʠ ʚ ʰʘʭʤʘʪʥʦʤ ʧʦʨʷʜʢʝ. ʄʝʞʜʫ 

ʢʦʨʦʙʘʤʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʟʝʨʥʦ. ɸʛʝʥʪ ʩʫʰʢʠ ʧʦʩʪʫʧʘʝʪ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʰʘʭʪʳ 

ʚ ʧʦʜʚʦʜʷʱʠʝ ʢʦʨʦʙʘ, ʧʨʦʭʦʜʠʪ ʩʣʦʡ ʟʝʨʥʘ ʠ ʚʳʭʦʜʠʪ ʩ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʩʪʦ-

ʨʦʥʳ ʰʘʭʪʳ ʯʝʨʝʟ ʦʪʚʦʜʷʱʠʝ ʢʦʨʦʙʘ [37, 236é238]. 

 
ʈʠʩʫʥʦʢ 1.21 ï ʐʘʭʪʘ ʟʝʨʥʦʩʫʰʠʣʢʠ: 

1 ï ʧʦʜʚʦʜʷʱʠʝ ʢʦʨʦʙʘ; 2 ï ʦʪʚʦʜʷʱʠʝ ʢʦʨʦʙʘ 

ɼʣʷ ʧʦʜʚʦʜʘ ʩʚʝʞʝʛʦ ʠ ʦʪʚʦʜʘ ʦʪʨʘʙʦʪʘʚʰʝʛʦ ʘʛʝʥʪʘ ʩʫʰʢʠ ʚʥʫʪʨʠ ʰʘʭʪʳ 

ʧʦ ʚʩʝʡ ʝʝ ʚʳʩʦʪʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʩʠʩʪʝʤʫ ʧʦʜʚʦʜʷʱʠʭ ʠ ʦʪʚʦʜʷʱʠʭ ʢʦʨʦʙʦʚ 

ʠʣʠ ʩʪʘʣʴʥʳʝ ʩʪʝʥʢʠ ʜʝʣʘʶʪ ʧʝʨʬʦʨʠʨʦʚʘʥʥʳʤʠ (ʞʘʣʶʟʠʡʥʳʤʠ). ɺ ʩʫʰʠʣʢʘʭ ʩ 

ʩʝʪʯʘʪʳʤʠ ʠʣʠ ʞʘʣʶʟʠʡʥʳʤʠ ʩʪʝʥʢʘʤʠ ʪʦʣʱʠʥʫ ʧʨʦʜʫʚʘʝʤʦʛʦ ʟʝʨʥʦʚʦʛʦ ʩʣʦʷ 

ʦʧʨʝʜʝʣʷʝʪ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʪʝʥʢʘʤʠ. ʆʙʳʯʥʦ ʦʥʦ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

200...500 ʤʤ. ʇʨʠ ʟʘʧʦʣʥʝʥʠʠ ʰʘʭʪʳ ʟʝʨʥʦ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʩʣʦʷʤʠ ʤʝʞʜʫ ʢʦʨʦ-

ʙʘʤʠ. ʊʦʣʱʠʥʘ ʢʘʞʜʦʛʦ ʩʣʦʷ ʨʘʚʥʘ ʨʘʩʩʪʦʷʥʠʶ ʤʝʞʜʫ ʧʦʜʚʦʜʷʱʠʤʠ ʠ ʦʪʚʦʜʷ-

ʱʠʤʠ ʢʦʨʦʙʘʤʠ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʟʝʨʥʦʩʫʰʠʣʢʘʭ ʵʪʦ ʨʘʩʩʪʦʷʥʠʝ ʧʨʠʥʠʤʘʶʪ 

ʨʘʚʥʳʤ 100...200 ʤʤ. 

ʂʦʨʦʙ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʘʥʘʣ ʩ ʦʪʢʨʳʪʦʡ ʥʠʞʥʝʡ ʩʪʦʨʦʥʦʡ, ʯʝʨʝʟ ʢʦ-

ʪʦʨʫʶ ʘʛʝʥʪ ʩʫʰʢʠ ʚʭʦʜʠʪ ʚ ʟʝʨʥʦʚʦʡ ʩʣʦʡ ʠʣʠ ʚʳʭʦʜʠʪ ʠʟ ʥʝʛʦ. ʇʦʜ ʥʠʞʥʝʡ 

ʦʪʢʨʳʪʦʡ ʩʪʦʨʦʥʦʡ ʢʦʨʦʙʘ ʟʝʨʥʦ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʦʜ ʫʛʣʦʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʢʦ-

ʩʘ. ɼʣʷ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʨʦʜʫʚʘʥʠʷ ʟʝʨʥʦʚʦʛʦ ʩʣʦʷ ʩʪʝʥʢʠ ʢʦʨʦʙʦʚ ʠʥʦʛʜʘ 

ʜʝʣʘʶʪ ʞʘʣʶʟʠʡʥʳʤʠ [216é219]. 
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ʆʜʥʘ ʠʟ ʪʦʨʮʝʚʳʭ ʩʪʦʨʦʥ ʢʘʞʜʦʛʦ ʢʦʨʦʙʘ ʦʪʢʨʳʪʘ, ʜʨʫʛʘʷ ʟʘʛʣʫʰʝʥʘ. 

ʇʦʜʚʦʜʷʱʠʝ ʢʦʨʦʙʘ ʦʪʢʨʳʪʳ ʩʦ ʩʪʦʨʦʥʳ ʚʭʦʜʘ ʘʛʝʥʪʘ ʩʫʰʢʠ ʠ ʟʘʛʣʫʰʝʥʳ ʩʦ 

ʩʪʦʨʦʥʳ ʝʛʦ ʚʳʭʦʜʘ ʠʟ ʰʘʭʪʳ. ʆʪʚʦʜʷʱʠʝ ʢʦʨʦʙʘ, ʥʘʦʙʦʨʦʪ, ʟʘʢʨʳʪʳ ʩʦ ʩʪʦʨʦ-

ʥʳ ʚʭʦʜʘ ʠ ʦʪʢʨʳʪʳ ʩʦ ʩʪʦʨʦʥʳ ʚʳʭʦʜʘ ʘʛʝʥʪʘ ʩʫʰʢʠ ʠʟ ʰʘʭʪʳ. ʂʦʨʦʙʘ ʠʟʛʦ-

ʪʘʚʣʠʚʘʶʪ ʠʟ ʣʠʩʪʦʚʦʡ ʩʪʘʣʠ ʪʦʣʱʠʥʦʡ 1,5...2 ʤʤ. ʅʘ ʩʪʝʥʢʠ ʦʪʚʦʜʷʱʠʭ ʢʦʨʦ-

ʙʦʚ ʩ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ ʥʘʥʦʩʷʪ ʘʥʪʠʢʦʨʨʦʟʠʡʥʦʝ ʧʦʢʨʳʪʠʝ, ʪʘʢ ʢʘʢ ʥʘ ʥʠʭ 

ʤʦʞʝʪ ʢʦʥʜʝʥʩʠʨʦʚʘʪʴʩʷ ʚʦʜʷʥʦʡ ʧʘʨ ʦʪʨʘʙʦʪʘʚʰʝʛʦ ʘʛʝʥʪʘ ʩʫʰʢʠ [22, 105]. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʢʦʨʦʙʘ ʧʷʪʠʛʨʘʥʥʦʡ ʬʦʨʤʳ; ʧʨʠʤʝʥʷʶʪ ʪʨʝ-

ʫʛʦʣʴʥʳʝ ʢʦʨʦʙʘ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʟʝʨʥʦʩʫʰʠʣʢʘʭ ʠʩʧʦʣʴʟʫʶʪ ʤʥʦʛʦʛʨʘʥʥʳʝ ʢʦ-

ʨʦʙʘ ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʬʦʨʤʳ. ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʢʦʨʦʙʘ ʩ ʞʘ-

ʣʶʟʠ. ɼʣʷ ʣʫʯʰʝʛʦ ʩʢʦʣʴʞʝʥʠʷ ʟʝʨʥʘ ʧʦ ʢʦʨʦʙʫ ʫʛʦʣ ʤʝʞʜʫ ʝʛʦ ʚʝʨʭʥʠʤʠ ʛʨʘ-

ʥʷʤʠ ʥʝ ʜʦʣʞʝʥ ʙʳʪʴ ʙʦʣʝʝ 70Á. ʈʘʜʠʫʩ ʟʘʢʨʫʛʣʝʥʠʷ ʚʝʨʭʥʝʛʦ ʨʝʙʨʘ ʢʦʨʦʙʘ ʜʝ-

ʣʘʶʪ ʥʝ ʙʦʣʝʝ 5 ʤʤ ʚʦ ʠʟʙʝʞʘʥʠʝ ʟʘʜʝʨʞʢʠ ʟʝʨʥʘ ʠ ʩʢʦʧʣʝʥʠʷ ʩʦʨʘ ʥʘ ʢʦʨʦʙʝ. 

ʂʦʨʦʙʘ ʧʷʪʠʛʨʘʥʥʦʡ ʬʦʨʤʳ ʦʙʳʯʥʦ ʠʤʝʶʪ ʰʠʨʠʥʫ 100 ʤʤ ʠ ʦʙʱʫʶ ʚʳʩʦʪʫ 

125...232 ʤʤ. ʉʭʝʤʳ ʢʦʨʦʙʦʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʟʝʨʥʦʩʫʰʠʣʦʢ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʨʠʩʫʥʢʝ 1.22. 

 
ʈʠʩʫʥʦʢ 1.22 ï ʈʘʩʧʦʣʦʞʝʥʠʝ ʠ ʢʦʥʩʪʨʫʢʮʠʠ ʚʦʟʜʫʭʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ 

ʢʦʨʦʙʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʟʝʨʥʦʩʫʰʠʣʦʢ: 

ʘ ï ɺʊʀ; ʙ ï ɼʉʇ; ʚ ï ʉɿʐ-16; ʛ ï ʉɿʉ-8; ʜ - ɿʉʇɾ-8, ʂ4-ʋʉɸ; ʝ ï ʈɼ-2x25, 

ʋ2-ʋɿɹ-50; ʞ ï ʉɿʐ-16ʄ; ʟ ï ʋɿʄ, ɸ1-ɼʉʇ-50, ɸ1-ʋʉʐ; ʠ ï ʂ4-ʋʉ2-ɸ;        

ʢ ï ʃʉʆ; ʣ ï ʃɸɺ; ʤ ï ʄ-819 

ʇʦʜʚʦʜʷʱʠʝ ʠ ʦʪʚʦʜʷʱʠʝ ʢʦʨʦʙʘ ʚ ʰʘʭʪʝ ʯʝʨʝʜʫʶʪ ʨʷʜʘʤʠ (ʨʷʜ ʦʪʚʦʜʷ-
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ʱʠʭ ʢʦʨʦʙʦʚ - ʨʷʜ ʧʦʜʚʦʜʷʱʠʭ ʢʦʨʦʙʦʚ) ʠʣʠ ʯʝʨʝʜʫʶʪ ʚ ʨʷʜʫ (ʧʦʜʚʦʜʷʱʠʡ ʢʦ-

ʨʦʙ - ʦʪʚʦʜʷʱʠʡ ʢʦʨʦʙ) (ʨʠʩʫʥʦʢ 1.23). 

 
                                   ʘ)                          ʙ)                                      ʚ) 

ʈʠʩʫʥʦʢ 1.23 ï ʈʘʟʤʝʱʝʥʠʝ ʧʦʜʚʦʜʷʱʠʭ ʠ ʦʪʚʦʜʷʱʠʭ ʢʦʨʦʙʦʚ: 

ʘ ï ʚ ʨʘʟʥʳʭ ʨʷʜʘʭ, ʙ ʠ ʚ ï ʯʝʨʝʟ ʦʜʠʥ ʚ ʢʘʞʜʦʤ ʨʷʜʫ 

ʐʘʭʪʥʳʝ ʟʝʨʥʦʩʫʰʠʣʢʠ ʪʠʧʘ ʉɿʐ (ʉɿʂ-8-1; ʉɿʐ-8ʊ-1; ʉɿʐ-16;       

ʉɿʐ-20; ʉɿʂ-8-1; ʉɿʐ-8ʊ-1; ʉɿʐ-16; ʉɿʐ-20) ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʩʫʰʢʠ ʢʘʢ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ, ʪʘʢ ʠ ʩʝʤʝʥʥʦʛʦ ʟʝʨʥʘ ʨʘʟʣʠʯʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ. 

ɺ ʪʘʙʣʠʮʝ 1.21 ʧʨʠʚʝʜʝʥʳ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʝʨʥʦʩʫʰʠʣʦʢ ʪʠ-

ʧʘ ʉɿʐ [49]. 

ʊʘʙʣʠʮʘ 1.21 ï ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʝʨʥʦʩʫʰʠʣʦʢ ʪʠʧʘ ʉɿʐ 
ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʉɿʂ-8ʊ-1 ʉɿʐ-16ɻ ʉɿʐ-16ɾ ʉɿʐ-20ɻ ʉɿʐ-20ɾ ʉɿʂ-8ʊ-1 ʉɿʐ-16 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʧʣ. ʪ/ʯ 8 16 16 20 20 8 8 

ʄʦʱʥʦʩʪʴ, ʢɺʪ 500 1600 1600 1600 1600 700 700 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʫʩʪʘʥʦʚʣʝʥʥʘʷ 

ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ, ʢɺʪ 
45 74 74 115 115 51 51 

ʋʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ, ʤ
3
/ʯ 

(ʢʛ/ʧʣ. ʪ), ʥʝ ʙʦʣʝʝ 
4,5 9 17,8 9 17,8 5,4 4,5 

ʄʘʩʩʘ, ʢʛ 9840 25100 25100 26100 26100 8500 8500 

ʅʘ ʨʠʩʫʥʢʝ 1.23 ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʱʠʡ ʚʠʜ ʟʝʨʥʦʩʫʰʠʣʢʠ ʉɿʐ-16, ʘ ʥʘ ʨʠ-

ʩʫʥʢʝ 1.24 - ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʝʸ ʨʘʙʦʪʳ. ɼʘʥʥʘʷ ʟʝʨʥʦʩʫʰʠʣʢʘ ʤʦʞʝʪ ʨʘ-

ʙʦʪʘʪʴ ʢʘʢ ʧʨʠ ʧʘʨʘʣʣʝʣʴʥʦʡ, ʪʘʢ ʠ ʧʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʧʦʜʘʯʝ ʟʝʨʥʘ ʚ ʰʘʭ-

ʪʳ. 
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ʈʠʩʫʥʦʢ 1.23 ï ɿʝʨʥʦʩʫʰʠʣʢʘ ʉɿʐ -16ɸ: 

1 ʠ 12 ï ʚʝʥʪʠʣʷʪʦʨʳ; 2 ï ʪʦʧʢʘ; 3 ï ʚʳʧʫʩʢʥʘʷ ʪʨʫʙʘ; 4 ï ʜʠʬʬʫʟʦʨ; 5 ï ʩʫ-

ʰʠʣʴʥʳʝ ʢʘʤʝʨʳ; 6, 16 ʠ 18 ï ʙʫʥʢʝʨʳ; 7, 8, 9 ʠ 10 ï ʥʦʨʠʠ; 11 ï ʟʝʨʥʦʧʨʦʚʦʜʷ-

ʱʠʝ ʪʨʫʙʳ; 13 ʠ 14 ï ʦʭʣʘʜʠʪʝʣʴʥʳʝ ʢʦʣʦʥʢʠ; 15 ï ʰʣʶʟʦʚʦʡ ʟʘʪʚʦʨ; 17 ï ʨʘʟ-

ʛʨʫʟʦʯʥʦʝ ʫʩʪʨʦʡʩʪʚʦ; 19 ï ʧʘʪʨʫʙʦʢ; 20 ï ʪʨʫʙʦʧʨʦʚʦʜ 

ɿʝʨʥʦʩʫʰʠʣʢʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʢʦʣʦʥʢʦʚʳʭ ʰʘʭʪ, ʨʘʟʜʝʣʸʥʥʳʭ ʥʘ ʢʘʤʝʨʳ 

ʥʘʛʨʝʚʘ, ʩʫʰʢʠ ʠ ʦʭʣʘʞʜʝʥʠʷ ʟʝʨʥʘ, ʥʘʜʩʫʰʠʣʴʥʦʛʦ ʙʫʥʢʝʨʘ, ʨʦʪʦʨʥʳʭ ʚʳ-

ʧʫʩʢʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʟʘʛʨʫʟʦʯʥʦʡ ʠ ʨʘʟʛʨʫʟʦʯʥʦʡ ʥʦʨʠʡ, ʪʦʧʦʯʥʦʛʦ ʘʛʨʝʛʘʪʘ, ʩʠ-

ʩʪʝʤʳ ʚʦʟʜʫʭʦʚʦʜʦʚ ʩ ʚʝʥʪʠʣʷʪʦʨʘʤʠ, ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘ-

ʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʨʘʙʦʪʦʡ ʩʫʰʠʣʢʠ. 

ʂʘʞʜʘʷ ʰʘʭʪʘ ʟʝʨʥʦʩʫʰʠʣʢʠ ʩʥʘʙʞʝʥʘ ʚʳʧʫʩʢʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ, ʦʙʝʩʧʝ-

ʯʠʚʘʶʱʠʤ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʟʝʨʥʘ ʧʦ ʧʦʧʝʨʝʯʥʦʤʫ ʩʝʯʝʥʠʶ ʰʘʭʪʳ, 

ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʥʘʛʨʝʚʘ, ʩʫʰʢʠ ʠ ʦʭʣʘʞʜʝʥʠʷ 

ʟʝʨʥʘ. ʅʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʚʳʧʫʩʢʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʚʝʜʝʪ ʢ ʪʦʤʫ, ʯʪʦ 

ʯʘʩʪʴ ʟʝʨʥʘ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʰʘʭʪʫ ʩ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ, ʪ.ʝ. ʟʘ ʤʝʥʴʰʠʡ ʧʨʦ-

ʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ, ʘ ʜʨʫʛʘʷ ʯʘʩʪʴ, ʥʘʦʙʦʨʦʪ, ʜʦʣʛʦ ʟʘʜʝʨʞʠʚʘʝʪʩʷ ʚ ʰʘʭʪʝ. ɺ ʨʝ-

ʟʫʣʴʪʘʪʝ ʦʜʥʘ ʯʘʩʪʴ ʟʝʨʥʘ ʙʫʜʝʪ ʥʝʜʦʩʫʰʝʥʥʦʡ, ʘ ʜʨʫʛʘʷ - ʧʝʨʝʩʫʰʝʥʥʦʡ. ʉʠʛ-

ʥʘʣʦʤ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʚʳʧʫʩʢʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʷʚʣʷʝʪʩʷ ʧʦʚʳ-

ʰʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ ʧʦʩʣʝ ʩʫʰʢʠ. ʇʨʦʚʝʨʠʪʴ ʨʘʙʦʪʫ ʚʳʧʫʩʢʥʦʛʦ ʫʩʪʨʦʡ-

ʩʪʚʘ ʤʦʞʥʦ ʧʦ ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʟʝʨʥʘ ʚ ʦʜʥʦʤ ʨʷʜʫ ʦʪʚʦʜʷʱʠʭ ʢʦʨʦ-

ʙʦʚ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʢʣʶʯʠʚ ʚʝʥʪʠʣʷʪʦʨ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪ ʧʦʧʣʘʚʢʠ ʠʟ 

ʢʘʨʪʦʥʘ ʩʦ ʰʧʘʛʘʪʦʤ ʜʣʠʥʦʡ 1 ʤ. ʇʦʤʝʱʘʷ ʧʦʧʣʘʚʦʢ ʯʝʨʝʟ ʪʦʨʝʮ ʢʦʨʦʙʘ ʚ ʜʚʠ-

ʞʫʱʫʶ ʟʝʨʥʦʚʫʶ ʤʘʩʩʫ, ʠ ʟʘʤʝʨʷʷ ʚʨʝʤʷ ʦʧʫʩʢʘʥʠʷ ʧʦʧʣʘʚʢʘ ʚ ʢʘʞʜʦʤ ʢʦʨʦʙʝ, 

ʦʮʝʥʠʚʘʶʪ ʨʘʙʦʪʫ ʚʳʧʫʩʢʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. 
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                                ʘ)                                                        ʙ) 

ʈʠʩʫʥʦʢ 1.24 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʟʝʨʥʦʩʫʰʠʣʢʠ ʉɿʐ-16: 

ʘ ï ʧʨʠ ʧʘʨʘʣʣʝʣʴʥʦʡ ʨʘʙʦʪʝ ʰʘʭʪ; ʙ ï ʧʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʨʘʙʦʪʝ ʰʘʭʪ;         

1 ï ʪʦʧʢʘ, 2 ï ʦʭʣʘʜʠʪʝʣʴʥʘʷ ʢʦʣʦʥʢʘ; 3 ï ʥʦʨʠʷ; 4 ï ʥʘʜʰʘʭʪʥʳʡ ʙʫʥʢʝʨ;          

5, 6 ï ʰʘʭʪʳ; 7 ï ʚʝʥʪʠʣʷʪʦʨʳ 

ɺʳʧʫʩʢʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʜʝʡ-

ʩʪʚʠʷ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʫʩʪʨʦʡʩʪʚʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʧʫʩʢ ʟʝʨʥʘ ʯʝʨʝʟ ʦʧʨʝʜʝ-

ʣʝʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ, ʚʦ ʚʪʦʨʦʤ - ʚʳʧʫʩʢ ʟʝʨʥʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝʧʨʝ-

ʨʳʚʥʦ. ʅʝʢʦʪʦʨʳʝ ʟʝʨʥʦʩʫʰʠʣʢʠ ʢʦʤʧʣʝʢʪʫʶʪ ʚʳʧʫʩʢʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʚʳʧʫʩʢ ʟʝʨʥʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ 

ʨʝʞʠʤʝ ʥʝʧʨʝʨʳʚʥʦʛʦ ʠ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʨʘʚʥʦ-

ʤʝʨʥʦ ʚʳʧʫʩʢʘʪʴ ʟʝʨʥʦ ʠʟ ʰʘʭʪʳ. 

ɼʣʷ ʧʦʜʘʯʠ ʚ ʰʘʭʪʳ ʘʛʝʥʪʘ ʩʫʰʢʠ ʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʠʩʧʦʣʴʟʫʶʪ 

ʚʝʥʪʠʣʷʪʦʨʳ ʥʠʟʢʦʛʦ (ʅ < 1000 ʇʘ) ʠ ʩʨʝʜʥʝʛʦ (ʅ = 1000é3000 ʇʘ) ʜʘʚʣʝʥʠʷ. 

ɺ ʪʦʧʢʘʭ ʜʣʷ ʧʦʜʘʯʠ ʚʦʟʜʫʭʘ ʚ ʬʦʨʩʫʥʢʫ ʠʩʧʦʣʴʟʫʶʪ ʚʝʥʪʠʣʷʪʦʨʳ ʚʳʩʦʢʦʛʦ 

ʜʘʚʣʝʥʠʷ (ʅ = 10000é12000 ʇʘ). 

ʇʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʝʨʥʦʩʫʰʠʣʢʠ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʶʪ ʨʘʙʦʪʝ ʚʝʥʪʠ-

ʣʷʪʦʨʦʚ. ɺʝʥʪʠʣʷʪʦʨʳ ʜʦʣʞʥʳ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴʩʷ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʧʘʩʧʦʨʪʥʳʭ 

ʟʥʘʯʝʥʠʡ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ, ʪʘʢ ʢʘʢ ʝʝ ʩʥʠʞʝʥʠʝ ʚʝʜʝʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ 

ʫʤʝʥʴʰʝʥʠʶ ʨʘʩʭʦʜʘ ʘʛʝʥʪʘ ʩʫʰʢʠ ʠ ʚʦʟʜʫʭʘ, ʯʪʦ ʨʝʟʢʦ ʩʥʠʞʘʝʪ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʴ ʟʝʨʥʦʩʫʰʠʣʢʠ. 

ʐʘʭʪʥʘʷ ʧʨʷʤʦʪʦʯʥʘʷ ʟʝʨʥʦʩʫʰʠʣʢʘ ʃʉʆ-11 (ʨʠʩʫʥʦʢ 1.25) ʧʨʝʜʥʘʟʥʘ-

ʯʝʥʘ ʜʣʷ ʩʫʰʢʠ ʚʩʝʭ ʦʩʥʦʚʥʳʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʚʢʣʶʯʘʷ ʢʫʢʫʨʫʟʫ ʠ ʷʯʤʝʥʴ 

ʧʠʚʦʚʘʨʝʥʥʳʡ. ɺʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʚʝ ʰʘʭʪʳ, ʩʤʦʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʦʙʱʝʡ ʩʪʘʥʠʥʝ. 
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ʈʠʩʫʥʦʢ 1.25 ï ɿʝʨʥʦʩʫʰʠʣʢʘ ʃʉʆ-11: 

1 ï ʪʦʧʦʯʥʦʝ ʧʦʤʝʱʝʥʠʝ; 2 ï ʪʦʧʢʘ; 3 ï ʜʳʤʦʚʘʷ ʪʨʫʙʘ; 4, 10 ï ʚʦʟʜʫʭʦʚʦʜʳ;      

5 ï ʜʠʬʬʫʟʦʨ; 6 ï ʩʫʰʠʣʴʥʳʝ ʰʘʭʪʳ; 7 ï ʥʘʜʩʫʰʠʣʴʥʳʡ ʙʫʥʢʝʨ; 8 ï ʢʦʥʬʫʟʦʨ; 

9 ï ʮʠʢʣʦʥʳ; 11 ï ʛʣʫʰʠʪʝʣʴ; 12 ï ʚʝʥʪʠʣʷʪʦʨ; 13 ï ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ; 14 ï ʪʝ-

ʣʝʞʢʘ ʜʣʷ ʦʪʭʦʜʦʚ; 15 ï ʦʭʣʘʜʠʪʝʣʴʥʳʝ ʰʘʭʪʳ; 16 ï ʥʦʨʠʷ; 17 - ʢʦʥʚʝʡʝʨ 

ɿʝʨʥʦʩʫʰʠʣʢʘ ʨʘʙʦʪʘʝʪ ʧʦ ʧʨʠʥʮʠʧʫ ʚʩʘʩʳʚʘʥʠʷ ʥʘ ʯʠʩʪʦʤ ʧʦʜʦʛʨʝʪʦʤ 

ʚʦʟʜʫʭʝ. ɿʝʨʥʦ ʧʦʩʣʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʯʠʩʪʢʠ ʧʦʩʪʫʧʘʝʪ ʚ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ 

ʙʫʥʢʝʨ, ʛʜʝ ʜʝʣʠʪʩʷ ʥʘ ʜʚʝ ʯʘʩʪʠ ʠ ʧʦ ʥʦʨʠʷʤ ʧʦʜʘʸʪʩʷ ʚ ʥʘʜʩʫʰʠʣʴʥʳʝ ʙʫʥʢʝ-

ʨʘ. ʇʨʠ ʵʪʦʤ ʟʝʨʥʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʦʭʦʜʠʪ ʚʥʘʯʘʣʝ ʧʝʨʚʫʶ ʰʘʭʪʫ, ʘ ʟʘʪʝʤ ï 

ʚʪʦʨʫʶ. 

ʐʘʭʪʥʘʷ ʟʝʨʥʦʩʫʰʠʣʢʘ ʄ-819 (ʨʠʩʫʥʦʢ 1.26) ʩʦʩʪʦʠʪ ʠʟ ʪʦʧʢʠ ʩ ʜʳʤʦʚʦʡ 

ʪʨʫʙʦʡ, ʟʘʛʨʫʟʦʯʥʦʛʦ ʩʢʨʝʙʢʦʚʦʛʦ ʢʦʥʚʝʡʝʨʘ, ʥʦʨʠʠ, ʜʚʫʭ ʧʘʨʘʣʣʝʣʴʥʦ ʨʘʩʧʦ-

ʣʦʞʝʥʥʳʭ ʥʘ ʩʪʘʥʠʥʝ ʰʘʭʪ ʩ ʥʘʧʦʨʥʦ-ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʢʘʤʝʨʦʡ ʤʝʞʜʫ ʥʠʤʠ 

ʠ ʦʙʱʠʤ ʥʘʜʩʫʰʠʣʴʥʳʤ ʙʫʥʢʝʨʦʤ, ʜʠʬʬʫʟʦʨʦʤ ʠ ʢʦʥʬʫʟʦʨʦʤ, ʚʳʧʫʩʢʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʩ ʦʙʱʠʤ ʜʣʷ ʦʙʝʠʭ ʰʘʭʪ ʧʦʜʩʫʰʠʣʴʥʳʤ ʙʫʥʢʝʨʦʤ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ 

ʦʯʠʩʪʢʠ ʦʪʨʘʙʦʪʘʚʰʝʛʦ ʘʛʝʥʪʘ ʩʫʰʢʠ ʠ ʚʦʟʜʫʭʘ [214]. 
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                                  ʘ)                                                               ʙ) 

ʈʠʩʫʥʦʢ 1.26 ï ɿʝʨʥʦʩʫʰʠʣʢʘ ʄ-819: 

ʘ) ʦʙʱʠʡ ʚʠʜ; ʙ) ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ: 1 ïʩʢʨʝʙʢʦʚʳʡ ʪʨʘʥʩʧʦʨʪʸʨ;                 

2 ïʥʘʜʩʫʰʠʣʴʥʳʡ ʙʫʥʢʝʨ; 3 ï ʰʘʭʪʘ; 4 ï ʥʘʧʦʨʥʦ-ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʘʷ ʢʘʤʝʨʘ;     

5 ï ʜʠʬʬʫʟʦʨ; 6 ï ʤʫʣʴʪʠʮʠʢʣʦʥ; 7 ï ʠʥʝʨʮʠʦʥʥʳʡ ʧʳʣʝʦʪʜʝʣʠʪʝʣʴ;                  

8, 9 - ʟʘʩʣʦʥʢʠ; 10, 11 ʤʝʰʢʠ ʜʣʷ ʧʨʠʤʝʩʝʡ; 12 ï ʚʳʧʫʩʢʥʦʡ ʤʝʭʘʥʠʟʤ;              

13 ï ʧʦʜʩʫʰʠʣʴʥʳʡ ʙʫʥʢʝʨ; 14 ï ʚʳʛʨʫʟʥʦʡ ʰʥʝʢ; 15 ï ʚʝʥʪʠʣʷʪʦʨ; 16 ï ʥʦʨʠʷ;                 

ɸ, ɹ, ʉ ï ʩʫʰʠʣʴʥʘʷ, ʧʨʦʤʝʞʫʪʦʯʥʘʷ ʠ ʦʭʣʘʜʠʪʝʣʴʥʘʷ ʩʝʢʮʠʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʉʫʰʠʣʢʘ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʯʠʱʝʥʥʦʝ ʟʝʨ-

ʥʦ ʥʦʨʠʝʡ ʧʦʜʘʝʪʩʷ ʚ ʥʘʜʩʫʰʠʣʴʥʳʡ ʙʫʥʢʝʨ. ʀʟ ʥʘʜʩʫʰʠʣʴʥʦʛʦ ʙʫʥʢʝʨʘ ʟʝʨʥʦ 

ʧʦʩʪʫʧʘʝʪ ʚ ʩʫʰʠʣʴʥʳʝ ʰʘʭʪʳ, ʘ ʠʟ ʥʠʭ - ʚ ʦʭʣʘʜʠʪʝʣʴʥʳʝ ʰʘʭʪʳ. ɺ ʩʫʰʠʣʴ-

ʥʳʭ ʠ ʦʭʣʘʜʠʪʝʣʴʥʳʭ ʰʘʭʪʘʭ ʟʝʨʥʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʫʰʠʪʩʷ ʠ ʦʭʣʘʞʜʘʝʪʩʷ. ɿʘ-

ʪʝʤ ʦʥʦ ʧʦʩʪʫʧʘʝʪ ʚ ʧʦʜʩʫʰʠʣʴʥʳʡ ʙʫʥʢʝʨ, ʦʪʢʫʜʘ ʪʨʘʥʩʧʦʨʪʠʨʫʝʪʩʷ ʚ ʩʢʣʘʜ. 

ʅʝʜʦʩʫʰʝʥʥʦʝ ʟʝʨʥʦ ʚʦʟʚʨʘʱʘʶʪ ʥʘ ʧʦʚʪʦʨʥʫʶ ʩʫʰʢʫ. 

ɸʛʝʥʪ ʩʫʰʢʠ ʟʘʩʘʩʳʚʘʝʪʩʷ ʚʝʥʪʠʣʷʪʦʨʘʤʠ ʠʟ ʪʦʧʢʠ ʯʝʨʝʟ ʥʘʧʦʨʥʦ-

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʫʶ ʢʘʤʝʨʫ ʠ ʩʫʰʠʣʴʥʳʝ ʰʘʭʪʳ (ʥʘʧʦʣʥʝʥʥʳʝ ʟʝʨʥʦʤ), ʢʦʥʬʫ-

ʟʦʨʳ ʠ ʧʦʜʘʝʪʩʷ ʚ ʠʥʝʨʮʠʦʥʥʳʡ ʧʳʣʝʦʪʜʝʣʠʪʝʣʴ ʩ ʤʫʣʴʪʠʮʠʢʣʦʥʘʤʠ, ʦʪʢʫʜʘ 

ʦʪʨʘʙʦʪʘʚʰʠʡ ʦʯʠʱʝʥʥʳʡ ʘʛʝʥʪ ʩʫʰʢʠ ʫʜʘʣʷʝʪʩʷ ʚ ʘʪʤʦʩʬʝʨʫ. 

ʇʝʨʝʜʚʠʞʥʘʷ ʰʘʭʪʥʘʷ ʟʝʨʥʦʩʫʰʠʣʢʘ ʂ4-ʋʉ2-ɸ (ʨʠʩʫʥʦʢ 1.27) ʧʨʝʜʥʘ-

ʟʥʘʯʝʥʘ ʜʣʷ ʩʫʰʢʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʭ ʧʘʨʪʠʡ ʟʝʨʥʘ [87, 88, 228]. 

ɺ ʪʘʙʣʠʮʝ 1.22 ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʥʥʦʡ 

ʟʝʨʥʦʩʫʰʠʣʢʠ. 
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ʘ) 
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ʈʠʩʫʥʦʢ 1.27 ï ʇʝʨʝʜʚʠʞʥʘʷ ʟʝʨʥʦʩʫʰʠʣʢʘ ʂ4-ʋʉ2-ɸ: 

ʘ) ʦʙʱʠʡ ʚʠʜ; ʙ) ʢʦʥʩʪʨʫʢʪʠʚʥʘʷ ʩʭʝʤʘ: 1 ï ʚʝʥʪʠʣʷʪʦʨ; 2 ï ʪʦʧʢʘ; 3 ï ʬʦʨʩʫʥʢʘ; 

4 ï ʵʣʝʢʪʨʦʨʦʟʞʠʛ; 5 ï ʪʦʧʣʠʚʦʧʨʦʚʦʜ; 6 ï ʧʨʠʙʦʨ ʢʦʥʪʨʦʣʷ ʧʣʘʤʝʥʠ; 7 ï ʚʝʥ-

ʪʠʣʷʪʦʨ ʚʪʦʨʦʡ ʩʫʰʠʣʴʥʦʡ ʟʦʥʳ; 8 ï ʚʝʥʪʠʣʷʪʦʨ ʧʝʨʚʦʡ ʩʫʰʠʣʴʥʦʡ ʟʦʥʳ;         

9 ï ʰʘʭʪʘ ʩʫʰʠʣʴʥʘʷ ʠ ʦʭʣʘʜʠʪʝʣʴʥʘʷ; 10 ï ʢʦʚʰʦʚʳʡ ʢʦʥʚʝʡʝʨ; 11 ï ʚʳʧʫʩʢ-

ʥʦʡ ʤʝʭʘʥʠʟʤ; 12 ï ʙʫʥʢʝʨ; 13 ï ʰʥʝʢʠ; 14 ï ʚʝʥʪʠʣʷʪʦʨʳ ʦʭʣʘʜʠʪʝʣʴʥʦʡ ʰʘʭ-

ʪ r

ʆʩʥʦʚʥʦʡ ʥʝʜʦʩʪʘʪʦʢ ʜʘʥʥʦʡ ʟʝʨʥʦʩʫʰʠʣʢʠ - ʚʳʩʦʢʠʝ ʵʥʝʨʛʦʟʘʪʨʘʪʳ ʥʘ 

ʧʨʦʮʝʩʩ ʩʫʰʢʠ. 

ʊʘʙʣʠʮʘ 1.22 ï ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʨʝʜʚʠʞʥʦʡ 

                           ʟʝʨʥʦʩʫʰʠʣʢʠ ʂ4-ʋʉ2-ɸ [205, 229] 

ʇʦʢʘʟʘʪʝʣʠ 
ɿʥʘʯʝʥʠʷ 

ʧʦʢʘʟʘʪʝʣʝʡ 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 10 ʧʣ. ʪ/ʯ 

ʇʦʪʨʝʙʣʝʥʠʝ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ (ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʠ ʪʝʤʧʝʨʘʪʫʨʝ 

ʟʝʨʥʘ 15 Áʉ) 
ʥʝ ʙʦʣʝʝ 73 ʢʛ/ʯ 

ʇʦʪʨʝʙʣʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʝ ʙʦʣʝʝ 37 ʢɺʪ/ʯ 

ɼʠʘʧʘʟʦʥ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʘʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ ʘʛʝʥʪʘ ʩʫʰʢʠ (ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ 15 Áʉ) 
60...160 Áʉ 



60 

 

ʇʝʨʝʜʚʠʞʥʘʷ ʟʝʨʥʦʩʫʰʠʣʢʘ ʉɿʇ-0,7 (ʨʠʩʫʥʦʢ 1.28) ʩ ʧʨʠʥʫʜʠʪʝʣʴʥʳʤ 

ʜʚʫʩʪʦʨʦʥʥʠʤ ʧʦʜʚʦʜʦʤ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʩʫʰʢʠ ʩʝʤʝʥʥʦʛʦ ʠ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʟʝʨʥʘ. 

 
ʈʠʩʫʥʦʢ 1.28 ï ʇʝʨʝʜʚʠʞʥʘʷ ʟʝʨʥʦʩʫʰʠʣʢʘ ʉɿʇ-0,7: 

1 ï ʪʦʧʢʘ; 2 ï ʢʘʤʝʨʘ ʮʠʢʣʦʥʘ; 3 ï ʮʠʢʣʦʥ; 4 ï ʜʠʬʬʫʟʦʨ; 5 - ʥʦʨʠʷ ʩʳʨʦʛʦ ʟʝʨ-

ʥʘ; 6 - ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪʝʨ; 7 - ʣʦʪʦʢ ʦʙʨʘʪʥʦʡ ʩʳʧʠ; 8 - ʢʦʨʦʙʘ 

ʰʘʭʪʳ; 9 - ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʢʘʥʘʣʳ; 10 - ʢʘʨʝʪʢʘ ʚʳʧʫʩʢʥʦʛʦ ʘʧʧʘʨʘʪʘ;        

11 - ʟʘʛʨʫʟʦʯʥʳʡ ʙʫʥʢʝʨ 

ʉʫʰʠʣʢʘ ʩʤʦʥʪʠʨʦʚʘʥʘ ʥʘ ʰʘʩʩʠ ʠ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʯʘ-

ʩʪʝʡ: ʰʘʭʪʳ ʩʦ ʩʙʦʨʥʳʤʠ ʢʦʨʦʙʘʤʠ ʠ ʩʠʩʪʝʤʦʡ ʛʘʟʦʧʨʦʚʦʜʦʚ, ʪʦʧʢʠ ʩ ʮʠʢʣʦ-

ʥʦʤ, ʚʝʥʪʠʣʷʪʦʨʘ ʩʨʝʜʥʝʛʦ ʜʘʚʣʝʥʠʷ ʩ ʜʠʬʬʫʟʦʨʦʤ ʜʣʷ ʧʦʜʘʯʠ ʪʝʧʣʦʥʦʩʠʪʝʣʷ, 

ʧʝʨʝʜʘʪʦʯʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʠ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ. 

ʊʝʧʣʦʥʦʩʠʪʝʣʴ ʦʙʨʘʟʫʝʪʩʷ ʚ ʩʤʝʩʠʪʝʣʴʥʦʡ ʢʘʤʝʨʝ. ʊʦʧʦʯʥʳʝ ʛʘʟʳ ʩʤʝ-

ʰʠʚʘʶʪʩʷ ʩ ʘʪʤʦʩʬʝʨʥʳʤ ʚʦʟʜʫʭʦʤ ʠ ʚʦʟʜʫʭʦʤ, ʦʪʨʘʙʦʪʘʚʰʠʤ ʚ ʦʭʣʘʜʠʪʝʣʴ-

ʥʦʡ ʢʘʤʝʨʝ. ʊʝʧʣʦʥʦʩʠʪʝʣʴ ʧʦʜʘʝʪʩʷ ʚʝʥʪʠʣʷʪʦʨʦʤ ʚ ʜʠʬʬʫʟʦʨ, ʦʪʢʫʜʘ ʥʘʧʨʘʚ-

ʣʷʝʪʩʷ ʚ ʢʘʥʘʣʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚʜʦʣʴ ʜʚʫʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʩʪʦʨʦʥ ʰʘʭʪʳ. ʀʟ 

ʢʘʥʘʣʦʚ ʪʝʧʣʦʥʦʩʠʪʝʣʴ ʩ ʜʚʫʭ ʩʪʦʨʦʥ ʧʦʩʪʫʧʘʝʪ ʚ ʢʦʨʦʙʘ ʰʘʭʪʳ, ʘ ʦʪʪʫʜʘ ï ʚ 

ʩʣʦʡ ʟʝʨʥʘ. 

ʇʨʦʡʜʷ ʟʝʨʥʦʚʦʡ ʩʣʦʡ, ʦʪʨʘʙʦʪʘʚʰʠʡ ʪʝʧʣʦʥʦʩʠʪʝʣʴ ʧʦʧʘʜʘʝʪ ʚ ʩʧʝʮʠ-

ʘʣʴʥʳʡ ʢʦʨʦʙ, ʘ ʟʘʪʝʤ ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ʩʙʦʨʥʳʝ ʢʦʨʦʙʘ ʠ ʫʜʘʣʷʝʪʩʷ ʚ ʘʪʤʦʩʬʝʨʫ. 

ʆʭʣʘʞʜʘʶʱʠʡ (ʘʪʤʦʩʬʝʨʥʳʡ) ʚʦʟʜʫʭ ʦʪʩʘʩʳʚʘʝʪʩʷ ʚʝʥʪʠʣʷʪʦʨʦʤ ʯʝʨʝʟ 

ʩʣʦʡ ʟʝʨʥʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʰʘʭʪʳ. 

ʉʳʨʦʝ ʟʝʨʥʦ ʟʘʩʳʧʘʶʪ ʚ ʟʘʛʨʫʟʦʯʥʳʡ ʙʫʥʢʝʨ, ʦʪʢʫʜʘ ʢʦʚʰʘʤʠ ʵʣʝʚʘʪʦʨʘ 

ʦʥʦ ʧʦʜʘʝʪʩʷ ʥʘ ʚʝʨʭʥʠʡ ʩʢʨʝʙʢʦʚʳʡ ʪʨʘʥʩʧʦʨʪʝʨ, ʢʦʪʦʨʳʡ ʩʙʨʘʩʳʚʘʝʪ ʝʛʦ ʚ 

ʰʘʭʪʫ ʩʫʰʠʣʢʠ. ʇʦʩʣʝ ʟʘʧʦʣʥʝʥʠʷ ʰʘʭʪʳ ʪʨʘʥʩʧʦʨʪʝʨ ʨʘʟʨʘʚʥʠʚʘʝʪ ʟʝʨʥʦ, ʠʟ-

ʣʠʰʢʠ ʢʦʪʦʨʦʛʦ ʩʙʨʘʩʳʚʘʶʪʩʷ ʯʝʨʝʟ ʣʦʪʦʢ ʦʙʨʘʪʥʦ ʚ ʟʘʛʨʫʟʦʯʥʳʡ ʙʫʥʢʝʨ. 

ɿʝʨʥʦ ʚʳʩʫʰʠʚʘʝʪʩʷ, ʧʨʦʭʦʜʷ ʯʝʨʝʟ ʛʦʨʷʯʫʶ ʢʘʤʝʨʫ ʰʘʭʪʳ, ʠ ʦʭʣʘʞʜʘʝʪ-

ʩʷ ʚ ʦʭʣʘʜʠʪʝʣʴʥʦʡ ʢʘʤʝʨʝ. 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʟʝʨʥʦʩʫʰʠʣʢʠ ʩʦʩʪʘʚʣʷʝʪ 1 ʪ/ʯ, ʧʦʪʨʝʙʣʷʝ-

ʤʘʷ ʤʦʱʥʦʩʪʴ 4 ʢɺʪ, ʤʘʩʩʘ ï 2000 ʢʛ. 

ɺʝʨʪʠʢʘʣʴʥʘʷ ʰʘʭʪʥʘʷ ʧʘʨʦʚʘʷ ʩʫʰʠʣʢʘ ɺʉ-10-49 (ʨʠʩʫʥʦʢ 1.29) ʧʨʝʜʥʘ-
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ʟʥʘʯʝʥʘ ʜʣʷ ʩʫʰʢʠ ʠ ʧʦʜʞʘʨʠʚʘʥʠʷ ʢʨʫʧʷʥʳʭ ʢʫʣʴʪʫʨ ʠ ʛʦʪʦʚʦʡ ʢʨʫʧʳ. 

 
ʈʠʩʫʥʦʢ 1.29 ï ʉʫʰʠʣʢʘ ɺʉ-10-49: 

1 ï ʟʘʛʨʫʟʦʯʥʳʡ ʢʦʨʦʙ; 2 ï ʪʝʧʣʦʚʳʝ ʩʝʢʮʠʠ; 3 ï ʦʩʥʦʚʘʥʠʝ ʩ ʚʳʧʫʩʢʥʳʤ 

ʫʩʪʨʦʡʩʪʚʦʤ ʠ ʰʥʝʢʦʤ; I ï ʟʝʨʥʦ; II  ï ʚʳʧʫʩʢ ʧʘʨʘ; III  ï ʚʧʫʩʢ ʧʘʨʘ 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʩʫʰʠʣʢʘ (ʥʝʧʨʝʨʳʚʥʦʛʦ ʜʝʡʩʪʚʠʷ ʩ ʧʘʨʦʪʨʫʙʥʦʡ ʩʠʩʪʝ-

ʤʦʡ ʧʦʜʦʛʨʝʚʘ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʙʦʨʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʰʘʭʪʥʦʛʦ ʪʠʧʘ ʩ 

ʧʨʷʤʦʫʛʦʣʴʥʳʤ ʧʦʧʝʨʝʯʥʳʤ ʩʝʯʝʥʠʝʤ ʠ ʩʦʩʪʦʠʪ ʠʟ ʢʦʤʧʣʝʢʪʘ ʪʝʧʣʦʚʳʭ ʩʝʢ-

ʮʠʡ; ʦʩʥʦʚʘʥʠʷ ʩ ʚʳʧʫʩʢʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʠ ʰʥʝʢʦʤ ʜʣʷ ʚʳʚʦʜʘ ʧʨʦʜʫʢʪʘ; ʟʘ-

ʛʨʫʟʦʯʥʦʛʦ ʢʦʨʦʙʘ ʠ ʩʲʸʤʥʳʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʱʠʪʦʚ, ʚʳʧʦʣʥʷʶʱʠʭ ʨʦʣʴ 

ʦʛʨʘʞʜʝʥʠʷ ʠ ʢʦʞʫʭʘ. 

ʉʫʰʠʣʢʘ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʇʨʦʜʫʢʪ ʯʝʨʝʟ ʟʘʛʨʫʟʦʯʥʳʡ ʢʦ-

ʨʦʙ ʧʦʩʪʫʧʘʝʪ ʚ ʪʝʧʣʦʚʳʝ ʩʝʢʮʠʠ ʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʦʙʩʪʚʝʥʥʦʡ ʤʘʩʩʳ ʤʝʜʣʝʥʥʦ 

ʜʚʠʞʝʪʩʷ ʚʥʠʟ, ʦʤʳʚʘʷ ʛʦʨʷʯʠʝ ʪʨʫʙʳ ʠ ʥʘʛʨʝʚʘʷʩʴ. ɺ ʧʨʦʮʝʩʩʝ ʜʚʠʞʝʥʠʷ ʧʦ 

ʪʝʧʣʦʚʳʤ ʩʝʢʮʠʷʤ ʩʣʦʡ ʧʨʦʜʫʢʪʘ ʧʨʦʥʠʟʳʚʘʝʪʩʷ ʚ ʧʦʧʝʨʝʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʚʦʟʜʫʰʥʳʤ ʧʦʪʦʢʦʤ, ʢʦʪʦʨʳʡ ʫʥʦʩʠʪ ʚʳʜʝʣʷʶʱʫʶʩʷ ʚʣʘʛʫ. ɺʳʩʫʰʝʥʥʳʡ ʧʨʦ-

ʜʫʢʪ ʧʦʩʪʫʧʘʝʪ ʥʘ ʣʦʪʦʢ ʚʳʧʫʩʢʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʣʦʧʘʩʪʷʤʠ ʚʘʣʠʢʘ ʩʙʨʘʩʳʚʘ-

ʝʪʩʷ ʚ ʰʥʝʢ, ʢʦʪʦʨʳʡ ʚʳʚʦʜʠʪ ʝʛʦ ʠʟ ʩʫʰʠʣʢʠ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʝʙʳʚʘʥʠʷ 

ʧʨʦʜʫʢʪʘ ʚ ʩʫʰʠʣʢʝ ʨʝʛʫʣʠʨʫʶʪ ʟʘʜʚʠʞʢʦʡ. 

ɼʣʷ ʧʫʩʢʘ ʩʫʰʠʣʢʠ ʥʫʞʥʦ ʟʘʛʨʫʟʠʪʴ ʝʝ ʧʦʣʥʦʩʪʴʶ ʧʨʦʜʫʢʪʦʤ, ʧʦʜʘʪʴ ʧʘʨ 

ʠ ʧʫʩʪʠʪʴ ʚʝʥʪʠʣʷʪʦʨ ʠ ʚʳʧʫʩʢʥʦʡ ʤʝʭʘʥʠʟʤ. ʇʨʦʜʫʢʪ, ʧʦʩʪʫʧʠʚʰʠʡ ʚ ʩʫʰʠʣ-
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ʢʫ ʚ ʥʘʯʘʣʝ ʝʝ ʟʘʛʨʫʟʢʠ, ʚʳʭʦʜʠʪ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʫʰʝʥʥʳʤ, ʧʦʵʪʦʤʫ ʝʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʚʪʦʨʠʯʥʦ ʧʨʦʧʫʩʪʠʪʴ ʯʝʨʝʟ ʩʫʰʠʣʢʫ. ɼʘʚʣʝʥʠʝ ʧʘʨʘ, ʘ ʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʠ ʝʛʦ ʪʝʤʧʝʨʘʪʫʨʫ ʨʝʛʫʣʠʨʫʶʪ ʨʝʜʫʢʮʠʦʥʥʳʤ ʚʝʥʪʠʣʝʤ, ʫʩʪʘʥʦʚʣʝʥ-

ʥʳʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʚʧʫʩʢʦʤ ʧʘʨʘ ʚ ʩʫʰʠʣʢʫ. 

ʊʝʭʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʫʰʠʣʢʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 1.23       

[68, 207, 208, 209]. 

ʊʘʙʣʠʮʘ 1.23 ï ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʝʨʥʦʩʫʰʠʣʢʠ ɺʉ-10-49 
ʇʦʢʘʟʘʪʝʣʠ ɿʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 

ʇʣʦʱʘʜʴ ʥʘʛʨʝʚʘ, ʤ
2
 45 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʪ/ʯ 0,6é1,6 

ʈʘʩʭʦʜ ʧʘʨʘ, ʢʛ/ʯ 225 

ʈʘʩʭʦʜ ʚʦʟʜʫʭʘ, ʤ
3
/ʯ 420 

ʇʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ, ʢɺʪ 0,5 

ʄʘʩʩʘ, ʪ 7 

ʐʘʭʪʥʳʝ ʨʝʮʠʨʢʫʣʷʮʠʦʥʥʳʝ ʟʝʨʥʦʩʫʰʠʣʢʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʩʫʰʢʠ 

ʟʝʨʥʘ ʢʘʢ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ, ʪʘʢ ʠ ʩʝʤʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʦʪʣʠʯʘʶʪʩʷ ʦʪ 

ʰʘʭʪʥʳʭ ʧʨʷʤʦʪʦʯʥʳʭ ʟʝʨʥʦʩʫʰʠʣʦʢ ʩʧʦʩʦʙʦʤ ʧʦʜʚʦʜʘ ʪʝʧʣʦʪʳ, ʥʘʣʠʯʠʝʤ ʨʝ-

ʮʠʨʢʫʣʷʮʠʠ ʟʝʨʥʘ ʠ ʢʦʥʩʪʨʫʢʮʠʝʡ ʦʪʜʝʣʴʥʳʭ ʫʟʣʦʚ ʟʝʨʥʦʩʫʰʠʣʢʠ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʟʝʨʥʦʩʫʰʠʣʦʢ ʧʨʠʚʝʜʝ-

ʥʳ ʚ ʪʘʙʣʠʮʝ 1.24. 

ʊʘʙʣʠʮʘ 1.24 ï ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʟʝʨʥʦʩʫʰʠʣʦʢ 

ʇʘʨʘʤʝʪʨʳ 
ɿʝʨʥʦʩʫʰʠʣʢʠ 

çʎʝʣʠʥʥʘʷ-50è çʎʝʣʠʥʥʘʷ-30è ʈɼ2x25-70 ʋ2-ʋɿɹ-50 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʧʣ. ʪ/ʯ 50 30 50 50 

ʄʦʱʥʦʩʪʴ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ, ʢɺʪ 46 22 40 28 

ʈʘʩʭʦʜ ʫʩʣʦʚʥʦʛʦ ʪʦʧʣʠʚʘ, ʢʛ/ʧʣ. ʪ 11,5 11,5 11,5 11,5 

ʈʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʢɺʪĀʯ/ʧʣ. ʪ 2,1 3,1 2,4 2,3 

ɼʦʩʪʦʠʥʩʪʚʘ ʨʝʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʟʝʨʥʦʩʫʰʠʣʦʢ ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ: 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʫʰʢʠ ʟʝʨʥʘ ʨʘʟʣʠʯʥʦʡ ʥʘʯʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʪ-

ʧʘʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʘʨʪʠʡ ʟʝʨʥʘ ʧʦ ʚʣʘʞʥʦʩʪʠ; ʦʙʝʩʧʝʯʝʥʠʝ 

ʢʦʥʝʯʥʦʡ ʟʘʜʘʥʥʦʡ ʚʣʘʞʥʦʩʪʠ ʟʘ ʦʜʠʥ ʧʨʦʭʦʜ ʯʝʨʝʟ ʟʝʨʥʦʩʫʰʠʣʢʫ (ʩʲʝʤ ʚʣʘʛʠ 

ʟʘ ʦʜʥʫ ʩʫʰʢʫ ʚ ʥʝʩʢʦʣʴʢʦ ʮʠʢʣʦʚ ʜʦʩʪʠʛʘʝʪ 12...14 %) [4, 209, 210]. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʨʘʙʦʪʳ ʨʝʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʟʝʨʥʦʩʫʰʠʣʦʢ ʚʢʣʶ-

ʯʘʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʥʘʛʨʝʚ ʩʳʨʦʛʦ ʟʝʨʥʘ, ʩʤʝʰʠʚʘʥʠʝ ʝʛʦ ʩ ʧʦʜʩʫʰʝʥʥʳʤ 

(ʨʝʮʠʨʢʫʣʠʨʫʶʱʠʤ), ʢʦʥʪʘʢʪʥʳʡ ʚʣʘʛʦʦʙʤʝʥ ʤʝʞʜʫ ʵʪʠʤ ʟʝʨʥʦʤ, ʩʫʰʢʫ ʠ 

ʦʭʣʘʞʜʝʥʠʝ ʟʝʨʥʘ [69, 89. 211]. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʥʘʛʨʝʚ ʩʳʨʦʛʦ ʟʝʨʥʘ ʧʦʟʚʦʣʷʝʪ ʠʩʧʘʨʷʪʴ ʠʟ ʥʝʛʦ ʦʢʦʣʦ 

1/4 ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʣʘʛʠ, ʩʥʠʞʘʷ ʪʝʤ ʩʘʤʳʤ ʢʦʣʠʯʝʩʪʚʦ ʮʠʢʣʦʚ ʨʝʮʠʨʢʫʣʷ-

ʮʠʠ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʣʘʛʦʧʝʨʝʜʘʯʠ, ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʩʩ ʩʫʰʢʠ, ʪʘʢ 

ʢʘʢ ʝʝ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʧʨʠ ʧʨʝʜʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʘʛʨʝʚʘ. ʂʨʦʤʝ ʪʦʛʦ, 

ʮʠʨʢʫʣʠʨʫʶʱʝʝ ʟʝʨʥʦ ʥʝ ʧʦʜʚʝʨʛʘʝʪʩʷ ʧʨʦʤʝʞʫʪʦʯʥʦʤʫ ʦʭʣʘʞʜʝʥʠʶ, ʪ. ʝ. ʵʢʦ-

ʥʦʤʠʪʩʷ ʪʝʧʣʦʪʘ ʠ ʪ. ʜ. 

ʈʝʮʠʨʢʫʣʷʮʠʦʥʥʘʷ ʰʘʭʪʥʘʷ ʟʝʨʥʦʩʫʰʠʣʢʘ ɼʉʇ-32-ʆʊ (ʨʠʩʫʥʦʢ 1.30) ʚ 

50-ʭ ʛʦʜʘʭ XX ʚʝʢʘ ʧʦʣʫʯʠʣʘ ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠʟ-

ʟʘ ʢʦʤʧʘʢʪʥʦʩʪʠ, ʥʘʜʸʞʥʦʩʪʠ, ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʠ, ʚʦʟʤʦʞʥʦʩʪʠ ʩʫʰʢʠ ʧʨʘʢʪʠ-

ʯʝʩʢʠ ʚʩʝʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. ɽʸ ʠʟʛʦʪʘʚʣʠʚʘʣʠ ʚ ʟʘʚʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ ʚ ʚʠʜʝ 

ʦʪʜʝʣʴʥʳʭ ʩʝʢʮʠʡ ʠ ʫʟʣʦʚ, ʢʦʪʦʨʳʝ ʩʦʙʠʨʘʣʠ ʥʘ ʤʝʩʪʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 
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ʈʠʩʫʥʦʢ 1.30 ï ɿʝʨʥʦʩʫʰʠʣʢʘ ɼʉʇ-32-ʆʊ: 

1 ï ʩʝʢʮʠʷ ʦʙʨʘʪʥʘʷ; 2 ï ʩʝʢʮʠʷ ʧʨʷʤʘʷ; 3 ï ʢʦʟʳʨʴʢʠ; 4 ï ʙʫʥʢʝʨ ʥʘʜʩʫʰʠʣʴ-

ʥʳʡ; 5 ï ʙʫʥʢʝʨ ʧʦʜʩʫʰʠʣʴʥʳʡ; 6 ï ʜʠʬʬʫʟʦʨ 1-ʡ ʩʪʫʧʝʥʠ ʛʦʨʷʯʝʡ ʟʦʥʳ;           

7 ï ʜʠʬʬʫʟʦʨ 2-ʡ ʩʪʫʧʝʥʠ ʛʦʨʷʯʝʡ ʟʦʥʳ; 8 ï ʜʠʬʬʫʟʦʨ ʭʦʣʦʜʥʦʡ ʟʦʥʳ; 9 ï ʢʘʨ-

ʢʘʩ ʰʘʭʪʳ: 10 ï ʚʳʧʫʩʢʥʦʡ ʟʘʪʚʦʨ; 11, 12 ï ʚʩʘʩʳʚʘʶʱʠʝ ʚʦʟʜʫʭʦʚʦʜʳ ʚʝʥʪʠʣʷ-

ʪʦʨʦʚ 1-ʡ ʠ 2-ʡ ʟʦʥ ʩʫʰʢʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 13 - ʚʩʘʩʳʚʘʶʱʠʡ ʧʘʪʨʫʙʦʢ ʚʝʥʪʠ-

ʣʷʪʦʨʘ ʭʦʣʦʜʥʦʡ ʟʦʥʳ; 14 ï ʦʪʨʘʞʘʪʝʣʴ; 15 - ʢʦʞʫʭ ʬʦʨʢʘʤʝʨʳ; 16 ï ʢʦʣʴʮʝʚʦʡ 

ʢʦʞʫʭ; 17 ï ʨʘʤʘ; 18 ï ʚʦʟʜʫʭʦʚʦʜ ʩ ʦʪʚʦʜʦʤ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʟʘʤʝʥ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʟʝʨʥʦʩʫʰʠʣʢʠ ʚʳʧʫʩʢʘʶʪ ʟʝʨ-

ʥʦʩʫʰʠʣʢʫ ɸ1-ɼʉʇ-50. ɺ ʪʘʙʣʠʮʝ 1.25 ʧʨʠʚʝʜʝʥʳ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʟʝʨʥʦʩʫʰʠʣʢʠ ɼʉʇ-32-ʆʊ. 

ʊʘʙʣʠʮʘ 1.25 ï ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʝʨʥʦʩʫʰʠʣʢʠ ɼʉʇ-32-ʆʊ [244] 
ʇʦʢʘʟʘʪʝʣʠ ɿʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʧʣ. ʪ/ʯ 32 

ʄʘʩʩʘ ʟʝʨʥʘ ʚ ʰʘʭʪʘʭ ʧʨʠ ʥʘʪʫʨʝ 750 ʛ/ʣ, ʪ 39,7 

ʈʘʩʭʦʜ ʘʛʝʥʪʘ ʩʫʰʢʠ, ʤ
3
/ʯ 122000 

ʈʘʩʭʦʜ ʚʦʟʜʫʭʘ, ʤ
3
/ʯ 40000 

ʋʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ, ʢʛ. ʫʩʣ. ʪʦʧʣ./ʧʣ. ʪ 12,2 

ʋʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʢɺʪĿʯ/ʧʣ. ʪ 3,0 

ɿʝʨʥʦʩʫʰʠʣʢʘ ɸ1-ɼʉʇ-50 ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʩʫʰʢʠ ʨʘʟʣʠʯʥʳʭ ʟʝʨʥʦʚʳʭ 

ʢʫʣʴʪʫʨ, ʦʙʝʩʧʝʯʠʚʘʷ ʚʳʩʦʢʠʡ ʩʲʝʤ ʚʣʘʛʠ ʠ ʦʯʠʩʪʢʫ ʦʪʨʘʙʦʪʘʚʰʝʛʦ ʘʛʝʥʪʘ 

ʩʫʰʢʠ ʠ ʚʦʟʜʫʭʘ ʦʪ ʣʝʛʢʠʭ ʧʨʠʤʝʩʝʡ ʠ ʧʳʣʠ. 

ʉʫʰʠʣʴʥʘʷ ʰʘʭʪʘ ʩʫʰʠʣʢʠ ʨʘʙʦʪʘʝʪ ʥʘ ʥʘʛʥʝʪʘʥʠʝ, ʦʭʣʘʜʠʪʝʣʴʥʘʷ - ʥʘ 

ʚʩʘʩʳʚʘʥʠʝ. ɿʝʨʥʦʩʫʰʠʣʢʘ ɸ1-ɼʉʇ-50 ʨʘʙʦʪʘʝʪ ʥʘ ʩʤʝʩʠ ʪʦʧʦʯʥʳʭ ʛʘʟʦʚ ʩ 

ʚʦʟʜʫʭʦʤ ʠ ʤʦʞʝʪ ʙʳʪʴ ʩʥʘʙʞʝʥʘ ʪʦʧʢʦʡ, ʨʘʙʦʪʘʶʱʝʡ ʢʘʢ ʥʘ ʞʠʜʢʦʤ, ʪʘʢ ʠ ʥʘ 

ʛʘʟʦʦʙʨʘʟʥʦʤ ʪʦʧʣʠʚʝ. 
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ɿʝʨʥʦʩʫʰʠʣʢʘ ɸ1-ɼʉʇ-50 (ʨʠʩʫʥʦʢ 1.31) ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʚʝʨʪʠʢʘʣʴʥʳʭ 

ʩʫʰʠʣʴʥʳʭ ʰʘʭʪ 7, 10 ʠ ʩʦʩʪʘʚʣʷʝʪ ʝʜʠʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʠʟ ʤʝʪʘʣʣʠʯʝʩʢʠʭ 

ʩʝʢʮʠʡ, ʪʝʧʣʦʚʣʘʛʦʦʙʤʝʥʥʠʢʘ ʩ ʨʝʛʫʣʠʨʫʝʤʳʤ ʦʭʣʘʞʜʝʥʠʝʤ, ʦʭʣʘʜʠʪʝʣʴʥʦʡ 

ʰʘʭʪʳ 13, ʚʳʧʫʩʢʥʳʭ ʤʝʭʘʥʠʟʤʦʚ 3, ʥʘʜʩʫʰʠʣʴʥʳʭ ʙʫʥʢʝʨʦʚ 8, 9, ʚʝʥʪʠʣʷʪʦ-

ʨʦʚ 11, ʥʦʨʠʡ 2, ʪʦʧʢʠ 1 ʠ ʰʢʘʬʘ ʫʧʨʘʚʣʝʥʠʷ. 

ʉʳʨʦʝ ʟʝʨʥʦ ʧʦʜʘʶʪ ʠʟ ʦʧʝʨʘʪʠʚʥʦʛʦ ʙʫʥʢʝʨʘ 6 ʠ ʩʤʝʰʠʚʘʶʪ ʝʛʦ ʩ ʩʫʭʠʤ 

ʥʘʛʨʝʪʳʤ ʟʝʨʥʦʤ, ʢʦʪʦʨʦʝ ʧʦʩʪʫʧʘʝʪ ʠʟ ʚʪʦʨʦʡ ʩʫʰʠʣʴʥʦʡ ʰʘʭʪʳ 10. ʉʤʝʩʴ 

ʟʝʨʥʘ ʧʦʜʘʶʪ ʥʦʨʠʝʡ ʚ ʥʘʜʩʫʰʠʣʴʥʳʡ ʙʫʥʢʝʨ (ʦʥ ʞʝ ʩʣʫʞʠʪ ʪʝʧʣʦʚʣʘʛʦʦʙʤʝʥ-

ʥʠʢʦʤ) ʠ ʜʘʣʝʝ ʚ ʧʝʨʚʫʶ ʩʫʰʠʣʴʥʫʶ ʰʘʭʪʫ ʠ ʪʝʧʣʦʚʣʘʛʦʦʙʤʝʥʥʠʢ ʩ ʨʝʛʫʣʠʨʫ-

ʝʤʳʤ ʦʭʣʘʞʜʝʥʠʝʤ. 

ɿʘʪʝʤ ʟʝʨʥʦ ʧʦʩʪʫʧʘʝʪ ʚʦ ʚʪʦʨʫʶ ʨʝʮʠʨʢʫʣʷʮʠʦʥʥʫʶ ʥʦʨʠʶ, ʢʦʪʦʨʘʷ ʧʦ-

ʜʘʝʪ ʝʛʦ ʚ ʥʘʜʩʫʰʠʣʴʥʳʡ ʙʫʥʢʝʨ, ʚʪʦʨʫʶ ʩʫʰʠʣʴʥʫʶ ʰʘʭʪʫ ʠ ʜʘʣʝʝ ʚ ʦʭʣʘʜʠ-

ʪʝʣʴʥʫʶ ʰʘʭʪʫ. ʂʨʦʤʝ ʪʦʛʦ, ʯʘʩʪʴ ʟʝʨʥʘ ʧʦʩʣʝ ʚʪʦʨʦʡ ʩʫʰʠʣʴʥʦʡ ʰʘʭʪʳ ʦʪʙʠ-

ʨʘʶʪ ʥʘ ʩʤʝʰʠʚʘʥʠʝ ʩ ʩʳʨʳʤ ʟʝʨʥʦʤ. ʇʨʦʩʫʰʝʥʥʦʝ ʠ ʦʭʣʘʞʜʝʥʥʦʝ ʟʝʨʥʦ ʚʳ-

ʧʫʩʢʘʶʪ ʤʝʭʘʥʠʟʤʦʤ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ. 

  
                               ʘ)                                                          ʙ) 

ʈʠʩʫʥʦʢ 1.31 - ɿʝʨʥʦʩʫʰʠʣʢʘ ɸ1-ɼʉʇ-50: 

ʘ) ʦʙʱʠʡ ʚʠʜ; ʙ) ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʟʝʨʥʦʩʫʰʠʣʢʠ: 1 - ʪʦʧ-

ʢʘ; 2 - ʥʦʨʠʷ; 3 - ʚʳʧʫʩʢʥʳʝ ʤʝʭʘʥʠʟʤʳ; 4 - ʪʝʧʣʦʚʣʘʛʦʦʙʤʝʥʥʠʢ; 5, 12 - ʦʩʘ-

ʜʦʯʥʳʝ ʢʘʤʝʨʳ; 6 - ʦʧʝʨʘʪʠʚʥʳʡ ʙʫʥʢʝʨ; 7 - ʧʝʨʚʘʷ ʩʫʰʠʣʴʥʘʷ ʰʘʭʪʘ; 8 - ʥʘʜ-

ʩʫʰʠʣʴʥʳʡ ʙʫʥʢʝʨ ʧʝʨʚʦʡ ʩʫʰʠʣʴʥʦʡ ʰʘʭʪʳ; 9 - ʥʘʜʩʫʰʠʣʴʥʳʡ ʙʫʥʢʝʨ ʚʪʦʨʦʡ 

ʩʫʰʠʣʴʥʦʡ ʰʘʭʪʳ; 10 - ʚʪʦʨʘʷ ʩʫʰʠʣʴʥʘʷ ʰʘʭʪʘ; 11 - ʚʝʥʪʠʣʷʪʦʨ; 13 - ʦʭʣʘʜʠ-

ʪʝʣʴʥʘʷ ʰʘʭʪʘ; I - ʩʳʨʦʝ ʟʝʨʥʦ; II  - ʩʫʭʦʝ ʟʝʨʥʦ 

ɸʛʝʥʪ ʩʫʰʢʠ ʠʟ ʪʦʧʢʠ ʠ ʦʪʨʘʙʦʪʘʚʰʠʡ ʚʦʟʜʫʭ ʠʟ ʦʭʣʘʜʠʪʝʣʴʥʦʡ ʰʘʭʪʳ 

ʟʘʩʘʩʳʚʘʝʪʩʷ ʚʝʥʪʠʣʷʪʦʨʘʤʠ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʩʫʰʠʣʴʥʦʡ ʟʦʥ. ɿʘʪʝʤ ʠʭ ʩʤʝʰʠ-

ʚʘʶʪ ʠ ʧʦʜʘʶʪ ʯʝʨʝʟ ʜʠʬʬʫʟʦʨ ʠ ʥʘʧʦʨʥʦ-ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʫʶ ʢʘʤʝʨʫ ʚ ʧʦʜʚʦ-



65 

 

ʜʷʱʠʝ ʢʦʨʦʙʘ ʩʫʰʠʣʴʥʳʭ ʰʘʭʪ. 

ʈʝʮʠʨʢʫʣʷʮʠʦʥʥʘʷ ʰʘʭʪʥʘʷ ʟʝʨʥʦʩʫʰʠʣʢʘ ɸ1-ʋɿʄ-50 - ʦʪʢʨʳʪʦʛʦ ʪʠʧʘ. 

ɺ ʩʫʰʠʣʢʝ ʧʨʝʜʫʩʤʦʪʨʝʥ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʥʘʛʨʝʚ ʟʝʨʥʘ ʠ ʜʚʘ ʢʦʥʪʫʨʘ ʨʝʮʠʨ-

ʢʫʣʷʮʠʠ. ɺ ʥʝʡ ʤʦʞʥʦ ʩʫʰʠʪʴ ʟʝʨʥʦ ʠ ʙʝʟ ʨʝʮʠʨʢʫʣʷʮʠʠ. ʉʫʰʠʣʢʘ ʧʨʝʜʩʪʘʚʣʷ-

ʝʪ ʩʦʙʦʡ ʝʜʠʥʫʶ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʶ, ʦʙʨʘʟʦʚʘʥʥʫʶ ʜʚʫʤʷ ʩʫʰʠʣʴʥʳʤʠ ʰʘʭ-

ʪʘʤʠ ʩ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʢʘʤʝʨʦʡ, ʪʦʧʢʦʡ ʠ ʚʦʟʜʫʭʦʤ [74, 75, 90, 245é247]. 

ɺ ʩʫʰʠʣʴʥʳʭ ʰʘʭʪʘʭ 10 ʫʩʪʘʥʦʚʣʝʥʳ ʞʘʣʶʟʠʡʥʳʝ ʢʦʨʦʙʘ ʚ ʰʘʭʤʘʪʥʦʤ 

ʧʦʨʷʜʢʝ (ʨʠʩʫʥʦʢ 1.32). ʊʝʧʣʦʚʣʘʛʦʦʙʤʝʥʥʠʢ 18 ʧʦ ʚʳʩʦʪʝ ʨʘʟʜʝʣʝʥ ʥʘ ʪʨʠ ʟʦ-

ʥʳ ʢʦʨʦʙʘʤʠ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʢ ʟʝʨʥʫ ʧʦʜʚʦʜʠʪʩʷ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʜʣʷ ʫʜʘ-

ʣʝʥʠʷ ʚʣʘʛʠ. 

 
ʈʠʩʫʥʦʢ 1.32 - ʉʭʝʤʘ ʨʝʮʠʨʢʫʣʷʮʠʦʥʥʦʡ ʟʝʨʥʦʩʫʰʠʣʢʠ ɸ1-ʋɿʄ-50: 

1 - ʙʫʥʢʝʨ ʩʳʨʦʛʦ ʟʝʨʥʘ; 2, 6 - ʥʘʜʩʫʰʠʣʴʥʳʝ ʙʫʥʢʝʨʘ; 3, 4, 5 - ʥʦʨʠʠ; 7 ï ʮʠʢ-

ʣʦʥ; 8 - ʞʘʣʶʟʠʡʥʳʡ ʧʳʣʝʦʪʜʝʣʠʪʝʣʴ; 9, 11 - ʚʝʥʪʠʣʷʪʦʨʳ; 10 - ʩʫʰʠʣʴʥʳʝ 

ʰʘʭʪʳ; 12, 14 - ʦʩʘʜʦʯʥʳʝ ʢʘʤʝʨʳ; 13 - ʥʘʧʦʨʥʘʷ ʢʘʤʝʨʘ; 15 - ʰʘʭʪʘ ʦʭʣʘʞʜʝ-

ʥʠʷ; 16 - ʪʦʧʢʘ; 17 - ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʚʳʧʫʩʢʥʦʝ ʫʩʪʨʦʡʩʪʚʦ; 18 - ʪʝʧʣʦʚʣʘʛʦ-

ʦʙʤʝʥʥʠʢ; 19 - ʧʦʜʦʛʨʝʚʘʪʝʣʴ ʟʝʨʥʘ; I - ʩʳʨʦʝ ʟʝʨʥʦ; II  - ʩʣʠʚ ʩʳʨʦʛʦ ʟʝʨʥʘ;     

III - ʩʫʭʦʝ ʟʝʨʥʦ; IV - ʩʣʠʚ ʩʫʭʦʛʦ ʟʝʨʥʘ 

ʐʘʭʪʘ 15 ʦʭʣʘʞʜʝʥʠʷ ʢʦʣʦʥʢʦʚʦʛʦ ʪʠʧʘ, ʩ ʧʦʜʚʦʜʷʱʠʤʠ ʠ ʦʪʚʦʜʷʱʠʤʠ 

ʧʝʨʬʦʨʠʨʦʚʘʥʥʳʤʠ ʢʘʥʘʣʘʤʠ ʧʝʨʝʤʝʥʥʦʛʦ ʩʝʯʝʥʠʷ. ʇʦʜʦʛʨʝʚʘʪʝʣʴ, ʨʘʟʤʝʱʝʥ-

ʥʳʡ ʚ ʥʘʧʦʨʥʦʡ ʢʘʤʝʨʝ 13 ʩʫʰʠʣʴʥʳʭ ʰʘʭʪ, ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʩʦʩʪʦʠʪ ʠʟ ʥʘʙʦʨʘ 

ʥʘʢʣʦʥʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʣʘʩʪʠʥ, ʧʦ ʢʦʪʦʨʳʤ ʟʝʨʥʦ ʧʝʨʝʩʳʧʘʝʪʩʷ ʧʦ ʚʩʝʡ ʚʳ-

ʩʦʪʝ ʰʘʭʪ. 
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ɺ ʙʫʥʢʝʨʝ ʥʘʜ ʧʦʜʦʛʨʝʚʘʪʝʣʝʤ ʫʩʪʘʥʦʚʣʝʥʦ ʟʘʛʨʫʟʦʯʥʦʝ ʫʩʪʨʦʡʩʪʚʦ. ʇʦʜ 

ʟʘʛʨʫʟʦʯʥʳʤ ʦʪʚʝʨʩʪʠʝʤ ʥʘʭʦʜʠʪʩʷ ʨʘʩʩʝʢʘʪʝʣʴ (ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʟʝʨʥʦʚʦʛʦ ʧʦ-

ʪʦʢʘ ʥʘ ʜʚʝ ʨʘʚʥʳʝ ʯʘʩʪʠ). ɺʥʠʟʫ ʥʘʧʦʨʥʦʡ ʢʘʤʝʨʳ ʨʘʩʧʦʣʦʞʝʥ ʙʫʥʢʝʨ ʜʣʷ ʩʙʦ-

ʨʘ ʠ ʚʳʚʦʜʘ ʧʦʜʦʛʨʝʪʦʛʦ ʟʝʨʥʘ. 

ʇʦʜʦʛʨʝʚʘʪʝʣʴ, ʩʫʰʠʣʴʥʳʝ ʰʘʭʪʳ ʠ ʰʘʭʪʫ ʦʭʣʘʞʜʝʥʠʷ ʦʙʩʣʫʞʠʚʘʶʪ ʜʚʘ 

ʧʘʨʘʣʣʝʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʝʥʪʠʣʷʪʦʨʘ 9 ʠ 11. ɺʦʟʜʫʭ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʧʦ-

ʣʫʯʝʥʠʷ ʘʛʝʥʪʘ ʩʫʰʢʠ ʪʨʝʙʫʝʤʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʨʝʞʝʥʠʷ, ʩʦʟʜʘ-

ʚʘʝʤʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘʤʠ, ʧʨʦʭʦʜʠʪ ʧʝʨʝʜ ʧʦʩʪʫʧʣʝʥʠʝʤ ʚ ʩʤʝʩʠʪʝʣʴʥʫʶ ʢʘʤʝʨʫ 

ʪʦʧʢʠ 16 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʯʝʨʝʟ ʰʘʭʪʫ ʦʭʣʘʞʜʝʥʠʷ 15 (ʦʭʣʘʞʜʘʷ ʧʨʠ ʵʪʦʤ ʟʝʨ-

ʥʦ ʠ ʧʦʚʳʰʘʷ ʩʚʦʶ ʪʝʤʧʝʨʘʪʫʨʫ) ʠ ʦʩʘʜʦʯʥʫʶ ʢʘʤʝʨʫ 12. 

ʊʦʧʢʫ ʟʝʨʥʦʩʫʰʠʣʢʠ, ʨʘʙʦʪʘʶʱʫʶ ʥʘ ʞʠʜʢʦʤ ʪʦʧʣʠʚʝ, ʨʘʩʧʦʣʘʛʘʶʪ ʚ 

ʦʪʜʝʣʴʥʦʤ ʟʜʘʥʠʠ. ʊʘʤ ʞʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʠ ʧʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ ʟʝʨʥʦʩʫʰʠʣʢʦʡ. 

ɿʝʨʥʦʩʫʰʠʣʢʘ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʉʳʨʦʝ ʟʝʨʥʦ I ʠʟ ʦʧʝʨʘʪʠʚ-

ʥʦʛʦ ʙʫʥʢʝʨʘ 1 ʧʦʩʪʫʧʘʝʪ ʚ ʙʘʰʤʘʢ ʥʦʨʠʠ 3. ɺ ʵʪʫ ʞʝ ʥʦʨʠʶ ʧʦʜʘʶʪ ʟʝʨʥʦ ʠʟ 

ʧʦʜʦʛʨʝʚʘʪʝʣʷ. ɼʘʣʝʝ ʩʤʝʩʴ ʥʘʧʨʘʚʣʷʶʪ ʚ ʥʘʜʩʫʰʠʣʴʥʳʡ ʙʫʥʢʝʨ 2. 

ʆʧʫʩʢʘʷʩʴ ʚ ʰʘʭʪʝ ʚ ʧʣʦʪʥʦʤ ʧʦʜʚʠʞʥʦʤ ʩʣʦʝ, ʟʝʨʥʦ ʚʥʘʯʘʣʝ ʧʦʜʚʝʨʛʘʝʪ-

ʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʘʛʝʥʪʘ ʩʫʰʢʠ, ʧʨʦʰʝʜʰʝʛʦ ʯʝʨʝʟ ʥʘʧʦʨʥʫʶ ʢʘʤʝʨʫ ʧʦʜʦʛʨʝʚʘ-

ʪʝʣʷ. ɿʘʪʝʤ ʯʝʨʝʟ ʪʝʧʣʦ-ʚʣʘʛʦʦʙʤʝʥʥʠʢ (ʠʩʧʘʨʠʪʝʣʴ) ʠ ʙʝʩʧʨʠʚʦʜʥʦʝ ʚʳʧʫʩʢʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ ʟʝʨʥʦ ʧʦʩʪʫʧʘʝʪ ʚ ʥʦʨʠʶ 4, ʢʦʪʦʨʘʷ ʧʦʜʘʝʪ ʝʛʦ ʚ ʥʘʜʩʫʰʠʣʴʥʳʡ 

ʙʫʥʢʝʨ 6. ʇʨʠ ʵʪʦʤ ʤʝʥʴʰʘʷ ʯʘʩʪʴ ʟʝʨʥʘ ʧʦʩʪʫʧʘʝʪ ʚ ʩʫʰʠʣʴʥʦ-ʦʭʣʘʜʠʪʝʣʴʥʫʶ 

ʰʘʭʪʫ, ʘ ʙʦʣʴʰʘʷ - ʚ ʧʦʜʦʛʨʝʚʘʪʝʣʴ. 

ʀʟ ʰʘʭʪʳ ʦʭʣʘʞʜʝʥʠʷ 15 (ʛʜʝ ʦʨʛʘʥʠʟʦʚʘʥ ʦʜʥʦʩʪʦʨʦʥʥʠʡ ʧʦʜʚʦʜ ʚʦʟʜʫ-

ʭʘ ʢ ʦʭʣʘʞʜʘʝʤʳʤ ʩʣʦʷʤ ʟʝʨʥʘ) ʟʝʨʥʦ ʯʝʨʝʟ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʚʳʧʫʩʢʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ, ʩʦʯʝʪʘʶʱʝʝ ʥʝʧʨʝʨʳʚʥʳʡ ʠ ʧʝʨʠʦʜʠʯʝʩʢʠʡ ʚʳʧʫʩʢ, ʧʦʩʪʫʧʘʝʪ ʚ 

ʥʦʨʠʶ 5 ʠ ʚʥʦʚʴ ʧʦ ʩʘʤʦʪʝʯʥʦʡ ʪʨʫʙʝ ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ʙʫʥʢʝʨ 2. ʇʨʠ ʵʪʦʤ ʠʟ-

ʣʠʰʢʠ ʟʝʨʥʘ ʚ ʢʦʣʠʯʝʩʪʚʝ, ʨʘʚʥʦʤ ʢʦʣʠʯʝʩʪʚʫ ʧʦʩʪʫʧʘʶʱʝʛʦ ʩʳʨʦʛʦ ʟʝʨʥʘ, 

ʥʘʧʨʘʚʣʷʶʪ ʚ ʟʝʨʥʦʭʨʘʥʠʣʠʱʝ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʫʰʠʣʢʠ ɸ1-ʋɿʄ-50: ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

50 ʪ/ʯ; ʤʦʱʥʦʩʪʴ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ 136,5 ʢɺʪ; ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ: ʵʣʝʢʪʨʦʵʥʝʨ-

ʛʠʠ - 2,4 ʢɺʪĀʯ/ʧʣ. ʪ; ʫʩʣʦʚʥʦʛʦ ʪʦʧʣʠʚʘ - 11,5 ʢʛ/ʧʣ. ʪ; ʤʘʩʩʘ 50 ʪ. 

ʈʝʮʠʨʢʫʣʷʮʠʦʥʥʘʷ ʟʝʨʥʦʩʫʰʠʣʢʘ ʈɼ 2ʭ25-70 (ʨʠʩʫʥʦʢ 1.33) ʩʧʨʦʝʢʪʠʨʦ-

ʚʘʥʘ ɻʀ çʇʨʦʤʟʝʨʥʦʧʨʦʝʢʪè. ʆʥʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʩʫʰʠʣʦʢ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦ-

ʩʪʴʶ ʧʦ 25 ʧʣ. ʪ/ʯ ʢʘʞʜʘʷ. ʂʦʤʧʦʥʦʚʢʘ ʩʫʰʠʣʦʢ ʧʦʟʚʦʣʷʝʪ ʩʫʰʠʪʴ ʦʜʥʦʚʨʝʤʝʥ-

ʥʦ ʢʘʢ ʦʜʥʦʨʦʜʥʳʝ ʧʘʨʪʠʠ (ʩʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ), ʪʘʢ ʠ ʨʘʟʣʠʯʥʳʝ ʧʦ ʢʘʯʝʩʪʚʫ 

ʧʘʨʪʠʠ ʟʝʨʥʘ (ʨʘʙʦʪʘ ʢʘʞʜʦʡ ʩʫʰʠʣʢʠ ʚ ʦʪʜʝʣʴʥʦʩʪʠ). 
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ʈʠʩʫʥʦʢ 1.33 - ʈʝʮʠʨʢʫʣʷʮʠʦʥʥʘʷ ʟʝʨʥʦʩʫʰʠʣʢʘ ʈɼ-2ʭ25-70: 

1 - ʪʦʧʢʘ; 2 - ʚʦʟʜʫʭʦʧʨʦʚʦʜ ʪʝʧʣʦʚʝʥʪʠʣʷʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ; 3, 9 - ʙʫʥʢʝʨʳ;       

4 - ʚʝʥʪʠʣʷʪʦʨ ʢʘʤʝʨʳ ʥʘʛʨʝʚʘ; 5 - ʢʘʤʝʨʘ ʥʘʛʨʝʚʘ; 6 - ʪʝʧʣʦ-ʚʣʘʛʦʦʙʤʝʥʥʠʢ;     

7 - ʰʘʭʪʘ ʦʭʣʘʞʜʝʥʠʷ; 8 - ʚʳʧʫʩʢʥʳʝ ʫʩʪʨʦʡʩʪʚʘ; 10 - ʚʝʥʪʠʣʷʪʦʨ ʰʘʭʪ ʦʭʣʘ-

ʞʜʝʥʠʷ 

ʇʨʘʢʪʠʯʝʩʢʠ ʢʘʞʜʫʶ ʩʫʰʠʣʢʫ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʧʦ ʧʝʨʚʦʤʫ 

ʚʘʨʠʘʥʪʫ. ʂʘʢ ʧʨʘʚʠʣʦ, ʟʝʨʥʦʩʫʰʠʣʢʫ ʈɼ 2ʭ25-70 ʧʨʠʚʷʟʳʚʘʶʪ ʢ ʨʘʙʦʯʝʡ 

ʙʘʰʥʝ ʵʣʝʚʘʪʦʨʘ ʠ ʤʦʥʪʠʨʫʶʪ ʚʥʝ ʧʦʤʝʱʝʥʠʷ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʡ ʢʦʥ-

ʩʪʨʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʢʦʤʧʦʥʦʚʢʘ ʚʩʝʭ ʫʟʣʦʚ ʩʫʰʠʣʢʠ ʠʟ ʦʪʜʝʣʴʥʳʭ ʤʝʪʘʣʣʠʯʝ-

ʩʢʠʭ ʩʝʢʮʠʡ, ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʦ ʚʳʩʦʪʝ. 

ɿʝʨʥʦʩʫʰʠʣʢʘ ʈɼ 2ʭ25-70 ʥʝ ʜʦʩʪʠʛʘʝʪ ʧʘʩʧʦʨʪʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʠʟ-ʟʘ ʥʝʩʦʚʝʨʰʝʥʩʪʚʘ ʢʘʤʝʨʳ ʥʘʛʨʝʚʘ ʠ ʥʝʦʙʦʩʥʦʚʘʥʥʦʡ ʢʦʤʧʦʥʦʚʢʠ ʰʘʭʪ 

ʦʭʣʘʞʜʝʥʠʷ [230é234]. 

ɺ ʨʝʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʟʝʨʥʦʩʫʰʠʣʢʘʭ ʪʠʧʘ çʎʝʣʠʥʥʘʷè ʩʫʰʘʪ ʧʰʝʥʠʮʫ, 

ʨʦʞʴ, ʷʯʤʝʥʴ ʠ ʜʨʫʛʠʝ ʟʝʨʥʦʚʳʝ ʢʫʣʴʪʫʨʳ. ʇʨʠ ʩʫʰʢʝ ʢʫʢʫʨʫʟʳ ʠ ʩʝʤʷʥ ʧʦʜ-

ʩʦʣʥʝʯʥʠʢʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʟʝʨʥʦʩʫʰʠʣʦʢ ʩʥʠʞʘʝʪʩʷ [30, 45, 101, 102]. 

ʈʝʮʠʨʢʫʣʷʮʠʦʥʥʳʝ ʟʝʨʥʦʩʫʰʠʣʢʠ ʜʘʥʥʦʡ ʩʝʨʠʠ ʩʦʩʪʦʷʪ ʠʟ ʦʧʝʨʘʪʠʚʥʦ-

ʛʦ ʙʫʥʢʝʨʘ, ʥʦʨʠʡ ʨʝʮʠʨʢʫʣʷʮʠʦʥʥʦʡ 1 (ʨʠʩʫʥʦʢ 1.34) ʠ ʩʫʭʦʛʦ ʟʝʨʥʘ 9, ʥʘʜ-
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ʰʘʭʪʥʦʛʦ ʙʫʥʢʝʨʘ 2, ʟʘʛʨʫʟʦʯʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 3, ʢʘʤʝʨʳ ʥʘʛʨʝʚʘ 4, ʪʝʧʣʦ- ʠ ʚʣʘ-

ʛʦʦʙʤʝʥʥʠʢʘ 5 ʩʦ ʩʣʠʚʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ, ʰʘʭʪ 6 ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʠ ʦʢʦʥʯʘʪʝʣʴ-

ʥʦʛʦ 8 ʦʭʣʘʞʜʝʥʠʷ ʟʝʨʥʘ, ʚʳʧʫʩʢʥʳʭ ʫʩʪʨʦʡʩʪʚ 7, ʮʠʢʣʦʥʘ 14, ʙʫʥʢʝʨʘ ʦʪʭʦʜʦʚ 

15, ʪʦʧʢʠ 16, ʚʝʥʪʠʣʷʪʦʨʦʚ 10, 11, 12, 13 ʠ ʬʦʨʩʫʥʢʠ 17. 

ɺʣʘʞʥʦʝ ʟʝʨʥʦ ʧʦʩʪʫʧʘʝʪ ʚ ʧʨʠʝʤʥʠʢ ʠʣʠ ʙʫʥʢʝʨ ʩʳʨʦʛʦ ʟʝʨʥʘ, ʥʘʟʳʚʘ-

ʝʤʳʡ ʦʧʝʨʘʪʠʚʥʳʤ. ʆʧʝʨʘʪʠʚʥʳʡ ʙʫʥʢʝʨ ʩʣʫʞʠʪ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʝʤʢʦʩʪʴʶ ʢʘʢ 

ʜʣʷ ʧʨʠʝʤʘ ʩʳʨʦʛʦ ʟʝʨʥʘ ʧʝʨʝʜ ʩʫʰʢʦʡ, ʪʘʢ ʠ ʜʣʷ ʩʙʨʦʩʘ ʠʟʣʠʰʢʦʚ ʟʝʨʥʘ ʠʟ 

ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ 5. ʅʠʞʥʷʷ ʯʘʩʪʴ ʙʫʥʢʝʨʘ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʚʳʧʫʩʢʥʳʤ ʦʪʚʝʨʩʪʠ-

ʝʤ. 

ʀʟ ʧʨʠʝʤʥʠʢʘ ʠʣʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʙʫʥʢʝʨʘ ʟʝʨʥʦ ʧʦʩʪʫʧʘʝʪ ʚ ʨʝʮʠʨʢʫʣʷ-

ʮʠʦʥʥʫʶ ʥʦʨʠʶ 1, ʢʦʪʦʨʘʷ ʩʣʫʞʠʪ ʜʣʷ ʧʦʜʲʝʤʘ ʟʝʨʥʘ ʚ ʥʘʜʰʘʭʪʥʳʡ ʙʫʥʢʝʨ 2 ʠ 

ʜʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʩʤʝʰʠʚʘʥʠʷ ʨʝʮʠʨʢʫʣʠʨʫʶʱʝʛʦ (ʩʫʭʦʛʦ) ʠ ʩʳʨʦʛʦ ʟʝʨʥʘ. 

ɹʫʥʢʝʨ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʩʪʦʷʥʥʦ ʟʘʧʦʣʥʝʥ ʟʝʨʥʦʤ. 

 
ʈʠʩʫʥʦʢ 1.34 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʟʝʨʥʦʩʫʰʠʣʢʠ ʩʝʨʠʠ çʎʝʣʠʥʥʘʷè 

(ʦʙʦʟʥʘʯʝʥʠʷ ʚ ʪʝʢʩʪʝ) 

ɹʫʥʢʝʨ 2 ʥʘʜ ʢʘʤʝʨʦʡ ʥʘʛʨʝʚʘ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʟʝʨʥʘ ʠ ʩʦ-

ʟʜʘʥʠʷ ʟʝʨʥʦʚʦʡ çʧʦʜʫʰʢʠè, ʧʨʝʧʷʪʩʪʚʫʶʱʝʡ ʧʦʜʩʦʩʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚ 

ʢʘʤʝʨʫ ʥʘʛʨʝʚʘ. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʙʫʥʢʝʨʘ 2 ʩʤʦʥʪʠʨʦʚʘʥʦ ʟʘʛʨʫʟʦʯʥʦʝ ʫʩʪʨʦʡ-

ʩʪʚʦ 3, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʨʘʚʥʦʤʝʨʥʦʛʦ ʚʚʦʜʘ ʟʝʨʥʘ ʧʦ ʧʦʧʝʨʝʯʥʦʤʫ ʩʝʯʝ-

ʥʠʶ ʢʘʤʝʨʳ. 

ɺʭʦʜʷʱʠʡ ʧʦʪʦʢ ʟʝʨʥʘ ʧʦʩʪʫʧʘʝʪ ʚ ʢʘʤʝʨʫ ʥʘʛʨʝʚʘ 4. ʄʝʞʜʫ ʜʚʦʡʥʳʤʠ 

ʩʪʝʥʢʘʤʠ ʢʘʤʝʨʳ ʧʦʤʝʱʝʥ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ. ʂʦʨʧʫʩ ʩʥʘʙʞʝʥ 

ʜʚʫʤʷ ʧʘʪʨʫʙʢʘʤʠ. ʅʠʞʥʠʡ ʧʘʪʨʫʙʦʢ ʩʣʫʞʠʪ ʜʣʷ ʧʦʜʚʦʜʘ ʘʛʝʥʪʘ ʩʫʰʢʠ, ʚʝʨʭ-

ʥʠʡ - ʜʣʷ ʦʪʚʦʜʘ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʘʛʝʥʪʘ ʩʫʰʢʠ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʫʩʪʘʥʦʚʣʝʥʘ ʨʝ-

ʰʝʪʢʘ ʩ ʧʨʠʢʨʝʧʣʝʥʥʳʤʠ ʢ ʥʝʡ ʪʦʨʤʦʟʷʱʠʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʢʦʪʦʨʳʝ ʫʤʝʥʴʰʘʶʪ 
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ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʧʦʪʦʢʘ ʟʝʨʥʘ ʠ ʨʘʩʩʝʠʚʘʶʪ ʝʛʦ ʨʘʚʥʦʤʝʨʥʦ ʧʦ ʚʩʝʤʫ ʩʝʯʝ-

ʥʠʶ ʢʘʤʝʨʳ. 

ʅʘʛʨʝʚ ʟʝʨʥʘ ʚ ʢʘʤʝʨʝ 4 ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʨʦʪʠʚʦʪʦʢʝ ʘʛʝʥʪʫ ʩʫʰʢʠ, ʧʦʜʘ-

ʚʘʝʤʦʤʫ ʠʟ ʪʦʧʢʠ 16. ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʚʩʪʨʝʯʥʦʛʦ ʧʦʪʦʢʘ ʘʛʝʥʪʘ ʩʫʰʢʠ ʪʘʢʞʝ 

ʫʤʝʥʴʰʘʝʪ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʟʝʨʥʘ. ʊʝʤʧʝʨʘʪʫʨʫ ʘʛʝʥʪʘ ʩʫʰʢʠ ʥʘ ʚʭʦʜʝ ʚ ʢʘ-

ʤʝʨʫ 4 ʠ ʥʘ ʚʳʭʦʜʝ ʠʟ ʥʝʝ ʢʦʥʪʨʦʣʠʨʫʶʪ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʪʝʨ-

ʤʦʤʝʪʨʦʚ. 

ɺʳʥʦʩʠʤʳʝ ʩ ʦʪʨʘʙʦʪʘʥʥʳʤ ʘʛʝʥʪʦʤ ʩʫʰʢʠ ʧʨʠʤʝʩʠ ʧʦʩʪʫʧʘʶʪ ʚ ʮʠʢ-

ʣʦʥ 14 ʠ ʜʘʣʝʝ - ʚ ʙʫʥʢʝʨ ʦʪʭʦʜʦʚ 15. ɼʥʠʱʝ ʙʫʥʢʝʨʘ ʦʪʭʦʜʦʚ ʚʳʧʦʣʥʝʥʦ ʢʦʥʫ-

ʩʦʦʙʨʘʟʥʳʤ ʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʦʪʚʝʨʩʪʠʝʤ ʩ ʨʝʝʯʥʦʡ ʟʘʜʚʠʞʢʦʡ. 

ʀʟ ʢʘʤʝʨʳ ʥʘʛʨʝʚʘ ʟʝʨʥʦ ʧʦʜʘʝʪʩʷ ʚ ʪʝʧʣʦ- ʠ ʚʣʘʛʦʦʙʤʝʥʥʠʢ, ʛʜʝ ʧʨʦʠʩ-

ʭʦʜʠʪ ʧʦʣʥʦʝ ʚʳʨʘʚʥʠʚʘʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʟʝʨʥʘ ʠ ʯʘʩʪʠʯʥʦʝ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʚʣʘʛʠ ʦʪ ʩʳʨʦʛʦ ʢ ʨʝʮʠʨʢʫʣʠʨʫʶʱʝʤʫ ʟʝʨʥʫ. 

ɼʘʣʝʝ ʟʝʨʥʦʚʦʡ ʧʦʪʦʢ ʧʦʩʪʫʧʘʝʪ ʚ ʜʚʝ ʰʘʭʪʳ 6 ʠ 8, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʦʜʫʚʘʝʪʩʷ ʘʪʤʦʩʬʝʨʥʳʤ ʚʦʟʜʫʭʦʤ. ʐʘʭʪʳ 6 ʠ 8 ʩʣʫʞʘʪ ʜʣʷ 

ʠʩʧʘʨʝʥʠʷ ʚʣʘʛʠ ʠʟ ʟʝʨʥʘ ʠ ʝʛʦ ʦʭʣʘʞʜʝʥʠʷ ʧʨʠ ʧʨʦʜʫʚʢʝ ʤʘʣʦʧʦʜʚʠʞʥʦʛʦ ʟʝʨ-

ʥʘ ʘʪʤʦʩʬʝʨʥʳʤ ʚʦʟʜʫʭʦʤ, ʧʦʜʘʚʘʝʤʳʤ ʚ ʰʘʭʪʫ ʚʝʥʪʠʣʷʪʦʨʘʤʠ 11, 12, 13. 

ʈʘʚʥʦʤʝʨʥʳʡ ʚʳʧʫʩʢ ʟʝʨʥʘ ʠʟ ʰʘʭʪ ʠ ʨʘʚʥʦʤʝʨʥʦʝ ʜʚʠʞʝʥʠʝ ʟʝʨʥʘ ʧʦ 

ʚʩʝʤʫ ʩʝʯʝʥʠʶ ʰʘʭʪʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʧʫʩʢʥʳʝ ʫʩʪʨʦʡʩʪʚʘ. 

ɺ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʨʝʞʠʤʝ ʨʝʮʠʨʢʫʣʷʮʠʦʥʥʘʷ ʟʝʨʥʦʩʫʰʠʣʢʘ ʨʘʙʦʪʘʝʪ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʉʳʨʦʝ ʟʝʨʥʦ ʠʟ ʦʧʝʨʘʪʠʚʥʦʛʦ ʙʫʥʢʝʨʘ ʧʦʩʪʫʧʘʝʪ ʚ ʥʦʨʠʶ 

1 ʠ ʩʤʝʰʠʚʘʝʪʩʷ ʩ ʨʝʮʠʨʢʫʣʠʨʫʶʱʠʤ ʟʝʨʥʦʤ. ʉʤʝʩʴ ʩʳʨʦʛʦ ʠ ʩʫʭʦʛʦ ʟʝʨʥʘ 

ʥʘʧʨʘʚʣʷʝʪʩʷ ʯʝʨʝʟ ʙʫʥʢʝʨ 2 ʠ ʟʘʛʨʫʟʦʯʥʦʝ ʫʩʪʨʦʡʩʪʚʦ 3 ʚ ʢʘʤʝʨʫ ʥʘʛʨʝʚʘ 4, ʛʜʝ 

ʚ ʧʨʦʪʠʚʦʪʦʢʝ ʥʘʛʨʝʚʘʝʪʩʷ ʘʛʝʥʪʦʤ ʩʫʰʢʠ. ʆʪʨʘʙʦʪʘʥʥʳʡ ʘʛʝʥʪ ʩʫʰʢʠ ʚʳʥʦʩʠʪ 

ʠʟ ʢʘʤʝʨʳ ʥʘʛʨʝʚʘ ʣʝʛʢʦʚʝʩʥʳʝ ʧʨʠʤʝʩʠ ʠ ʥʘʧʨʘʚʣʷʝʪ ʠʭ ʚ ʮʠʢʣʦʥ 14 ʠ, ʜʘʣʝʝ, ʚ 

ʙʫʥʢʝʨ ʦʪʭʦʜʦʚ 15. ʅʘʛʨʝʪʘʷ ʩʤʝʩʴ ʟʝʨʥʘ ʧʦʩʪʫʧʘʝʪ ʠʟ ʢʘʤʝʨʳ ʥʘʛʨʝʚʘ ʚ ʪʝʧʣʦ- 

ʠ ʚʣʘʛʦʦʙʤʝʥʥʠʢ, ʚ ʢʦʪʦʨʦʤ ʧʦʣʥʦʩʪʴʶ ʚʳʨʘʚʥʠʚʘʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʦʪʜʝʣʴʥʳʭ 

ʟʝʨʝʥ ʠ ʯʘʩʪʠʯʥʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʚʣʘʛʘ ʤʝʞʜʫ ʩʳʨʳʤ ʠ ʩʫʭʠʤ ʟʝʨʥʦʤ. ʇʦ-

ʩʣʝ ʪʝʧʣʦ- ʠ ʚʣʘʛʦʦʙʤʝʥʥʠʢʘ ʟʝʨʥʦ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʜʚʘ ʥʝʨʘʚʥʦʤʝʨʥʳʭ ʧʦʪʦʢʘ. 

ʆʜʠʥ ʧʦʪʦʢ (ʤʝʥʴʰʠʡ) ʧʦʩʪʫʧʘʝʪ ʚ ʰʘʭʪʫ ʦʭʣʘʞʜʝʥʠʷ 8, ʛʜʝ ʚʳʩʫʰʠʚʘʝʪʩʷ, 

ʦʭʣʘʞʜʘʝʪʩʷ ʠ ʥʦʨʠʝʡ 9 ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ʩʢʣʘʜ ʩʫʭʦʛʦ ʟʝʨʥʘ. ɼʨʫʛʦʡ ʧʦʪʦʢ ʧʦ-

ʩʪʫʧʘʝʪ ʚ ʰʘʭʪʫ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʟʝʨʥʘ, ʛʜʝ ʚʳʩʫʰʠʚʘʝʪʩʷ, ʯʘ-

ʩʪʠʯʥʦ ʦʭʣʘʞʜʘʝʪʩʷ ʠ ʥʘʧʨʘʚʣʷʝʪʩʷ ʟʘʪʝʤ ʚ ʥʦʨʠʶ 1. ɿʜʝʩʴ ʨʝʮʠʨʢʫʣʠʨʫʶʱʝʝ 

ʟʝʨʥʦ ʩʤʝʰʠʚʘʝʪʩʷ ʩ ʩʳʨʳʤ ʟʝʨʥʦʤ ʠ ʩʥʦʚʘ ʯʝʨʝʟ ʙʫʥʢʝʨ 2 ʠ ʟʘʛʨʫʟʦʯʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ 3 ʧʦʩʪʫʧʘʝʪ ʚ ʢʘʤʝʨʫ ʥʘʛʨʝʚʘ. ʇʨʦʮʝʩʩ ʧʦʚʪʦʨʷʝʪʩʷ. 

ʅʘ ʨʠʩʫʥʢʝ 1.35 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʰʘʭʪʥʦʡ ʟʝʨʥʦʩʫʰʠʣʢʠ ʢʦʣʦʥʢʦʚʦʛʦ 

ʪʠʧʘ, ʚʳʧʫʩʢʘʝʤʦʡ ʘʤʝʨʠʢʘʥʩʢʦʡ ʬʠʨʤʦʡ GSI. 
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ʈʠʩʫʥʦʢ 1.35 - ʂʦʣʦʥʢʦʚʘʷ ʩʫʰʠʣʢʘ: 

1 ï ʧʨʠʝʤʥʦʝ ʦʪʚʝʨʩʪʠʝ; 2 ï ʩʘʤʦʦʯʠʱʘʶʱʠʡʩʷ ʨʘʩʧʨʝʜʝʣʷʶʱʠʡ ʷʱʠʢ; 3 - ʢʦʨ-

ʧʫʩ; 4 ï ʢʦʣʦʥʥʘ ʟʝʨʥʘ; 5 ï ʨʝʙʨʦ ʞʝʩʪʢʦʩʪʠ ʢʦʨʧʫʩʘ; 6 ï ʥʘʛʨʝʪʳʡ ʚʦʟʜʫʭ;         

7 ï ʣʝʩʪʥʠʮʳ; 8 ï ʟʝʨʥʦʚʳʝ ʠʥʚʝʥʪʦʨʳ; 9 ï ʛʦʨʝʣʢʘ; 10 ï ʢʦʥʫʩʥʳʡ ʧʨʝʦʙʨʘʟʦ-

ʚʘʪʝʣʴ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ ʚʦʟʜʫʭʘ; 11 - ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʪʚʝʨʩʪʠʝ ʜʣʷ ʦʯʠʩʪʢʠ 

ʛʦʨʝʣʢʠ; 12 ï ʜʝʣʠʪʝʣʴʥʳʡ ʙʫʥʢʝʨ; 13 ï ʭʦʣʦʜʥʳʡ ʚʦʟʜʫʭ; 14 ï ʮʝʥʪʨʦʙʝʞʥʳʝ 

ʚʝʥʪʠʣʷʪʦʨʳ; 15 ï ʩʝʢʮʠʷ ʨʝʮʠʨʢʫʣʷʮʠʠ ʪʝʧʣʦʪʳ ʦʪ ʦʭʣʘʞʜʝʥʥʦʛʦ ʟʝʨʥʘ;         

16 ï ʧʨʠʪʦʯʥʳʝ ʦʪʚʝʨʩʪʠʷ ʜʣʷ ʭʦʣʦʜʥʦʛʦ ʚʦʟʜʫʭʘ; 17 ï ʩʠʩʪʝʤʘ ʚʳʛʨʫʟʢʠ ʚʳʩʫ-

ʰʝʥʥʦʛʦ ʟʝʨʥʘ; 18 ï ʤʝʭʘʥʠʟʤ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ; 19 ï ʱʠʪ ʫʧʨʘʚʣʝʥʠʷ 

ʅʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʰʘʭʪʥʳʝ 

ʟʝʨʥʦʩʫʰʠʣʢʠ ʩ ʢʦʨʦʙʘʤʠ ʪʠʧʘ ʉ (ʉ-5, ʉ-10, ʉ-15, ʉ-20, ʉ-30, ʉ-40, ʉ-60). ʅʘ 

ʨʠʩʫʥʢʝ 1.36 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʨʘʙʦʪʳ ʰʘʭʪʥʦʡ ʤʦʜʫʣʴʥʦʡ ʟʝʨʥʦʩʫʰʠʣʢʠ 

ʪʠʧʘ ʉ, ʧʨʝʜʣʘʛʘʝʤʳʝ ʬʠʨʤʦʡ çɸʛʨʦʧʨʦʤʪʝʭʥʠʢʘè ʛ. ʂʠʨʦʚ. 
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ʈʠʩʫʥʦʢ 1.36 ï ʉʭʝʤʘ ʨʘʙʦʪʳ ʟʝʨʥʦʩʫʰʠʣʢʠ ʪʠʧʘ ʉ: 

1 ï ʪʝʧʣʦʛʝʥʝʨʘʪʦʨ; 2 ï ʧʦʜʚʦʜʷʱʠʡ ʢʘʥʘʣ; 3 ï ʢʘʥʘʣ ʧʦʜʚʦʜʘ ʪʝʧʣʦʥʦʩʠʪʝʣʷ;     

4 ï ʰʘʭʪʘ; 5 ï ʥʘʜʩʫʰʠʣʴʥʳʡ ʙʫʥʢʝʨ; 6 ï ʢʘʥʘʣ ʦʪʚʦʜʘ ʪʝʧʣʦʥʦʩʠʪʝʣʷ; 7 - ʩʦ-

ʝʜʠʥʠʪʝʣʴʥʳʡ ʢʘʥʘʣ; 8 ï ʚʝʥʪʠʣʷʪʦʨ; 9 ï ʘʩʧʠʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ; 10 - ʜʚʫʭʧʦ-

ʪʦʯʥʘʷ ʥʦʨʠʷ; 11 ï ʚʳʛʨʫʟʥʦʡ ʚʠʥʪʦʚʦʡ ʢʦʥʚʝʡʝʨ; 12 ï ʨʘʙʦʯʝʝ ʤʝʩʪʦ ʦʧʝʨʘʪʦʨʘ 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʩʫʰʠʣʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʦʯʠʱʝʥʥʳʡ ʟʝʨʥʦʚʦʡ ʤʘʪʝʨʠʘʣ ʧʦʜʘʝʪʩʷ ʜʚʫʭʧʦʪʦʯʥʦʡ ʥʦʨʠʝʡ ʚ ʰʘʭʪʫ (ʰʘʭʪʳ) 

ʩʫʰʠʣʢʠ. ɺ ʰʘʭʪʝ ʯʝʨʝʟ ʟʝʨʥʦʚʦʡ ʩʣʦʡ ʧʨʦʭʦʜʷʪ ʧʦʪʦʢʠ ʧʦʜʦʛʨʝʪʦʛʦ ʪʝʧʣʦʙʣʦ-

ʢʦʤ ʚʦʟʜʫʭʘ, ʟʘʩʘʩʳʚʘʝʤʳʝ ʚʝʥʪʠʣʷʪʦʨʦʤ ʠ ʨʘʚʥʦʤʝʨʥʦ ʧʦʩʪʫʧʘʶʱʠʝ ʠʟ ʧʦʜ-

ʚʦʜʷʱʠʭ ʢʦʨʦʙʦʚ. ʅʘʜ ʢʘʞʜʳʤ ʨʷʜʦʤ ʧʦʜʚʦʜʷʱʠʭ ʚʦʟʜʫʭ ʢʦʨʦʙʦʚ ʥʘʭʦʜʠʪʩʷ 

ʨʷʜ ʦʪʚʦʜʷʱʠʭ ʢʦʨʦʙʦʚ. ʂʦʨʦʙʘ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʰʘʭʤʘʪʥʦʤ ʧʦʨʷʜʢʝ, ʚʳʧʦʣʥʝ-
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ʥʳ ʰʘʪʨʦʦʙʨʘʟʥʳʤʠ ʠ ʦʪʢʨʳʪʳʤʠ ʩʥʠʟʫ. ɺʝʨʪʠʢʘʣʴʥʳʝ ʧʝʨʝʛʦʨʦʜʢʠ, ʫʩʪʘʥʦʚ-

ʣʝʥʥʳʝ ʥʘʜ ʢʦʨʦʙʘʤʠ, ʨʘʟʙʠʚʘʶʪ ʧʦʩʪʫʧʘʶʱʝʝ ʟʝʨʥʦ ʥʘ ʦʪʜʝʣʴʥʳʝ ʧʦʪʦʢʠ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʚʥʦʤʝʨʥʦʝ ʜʚʠʞʝʥʠʝ ʧʦ ʚʳʩʦʪʝ ʰʘʭʪʳ ʠ ʠʩʢʣʶʯʘʝʪ ʦʙʨʘʟʦʚʘ-

ʥʠʝ ʟʘʩʪʦʡʥʳʭ ʟʦʥ. ʆʪʨʘʙʦʪʘʥʥʳʡ ʪʝʧʣʦʥʦʩʠʪʝʣʴ ʦʪʩʘʩʳʚʘʝʪʩʷ ʚʝʥʪʠʣʷʪʦʨʦʤ 

ʯʝʨʝʟ ʦʪʚʦʜʷʱʠʝ ʢʦʨʦʙʘ ʠ ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ʮʠʢʣʦʥ. ɺʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʟʝʨʥʘ ʚ 

ʰʘʭʪʝ ʨʝʛʫʣʠʨʫʝʪʩʷ ʨʘʟʛʨʫʟʦʯʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʥʘ ʚʳʭʦʜʝ. ɿʝʨʥʦ ʠʟ ʩʫʰʠʣʢʠ 

ʚʠʥʪʦʚʳʤ ʢʦʥʚʝʡʝʨʦʤ ʧʦʜʘʝʪʩʷ ʚʦ ʚʪʦʨʦʡ ʧʦʪʦʢ ʥʦʨʠʠ ʠ ʜʘʣʝʝ ʥʘʧʨʘʚʣʷʝʪʩʷ 

ʣʠʙʦ ʚ ʝʤʢʦʩʪʴ ʜʣʷ ʩʫʭʦʛʦ ʟʝʨʥʘ, ʣʠʙʦ ʧʦʚʪʦʨʥʦ ʚ ʰʘʭʪʫ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩ-

ʭʦʜʥʦʡ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ ʝʛʦ ʩʫʰʢʘ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʪʨʝʤʷ ʩʧʦʩʦʙʘʤʠ 

(ʨʠʩʫʥʦʢ 1.37). 

 
ʈʠʩʫʥʦʢ 1.37 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʭʝʤʳ ʨʘʙʦʪʳ ʟʝʨʥʦʩʫʰʠʣʢʠ ʪʠʧʘ ʉ: 

ʘ - ʩʫʰʢʘ ʤʘʪʝʨʠʘʣʘ ʩ ʨʝʮʠʨʢʫʣʷʮʠʝʡ ʚʦʟʜʫʭʘ ʠʟ ʟʦʥʳ ʦʭʣʘʞʜʝʥʠʷ, ʩ ʚʢʣʶʯʝʥʠ-

ʝʤ ʝʛʦ ʚ ʧʦʪʦʢ ʪʝʧʣʦʥʦʩʠʪʝʣʷ; ʙ - ʩʫʰʢʘ ʤʘʪʝʨʠʘʣʘ ʩ ʚʳʙʨʦʩʦʤ ʚʦʟʜʫʭʘ ʠʟ ʟʦʥʳ 

ʦʭʣʘʞʜʝʥʠʷ ʩ ʦʪʨʘʙʦʪʘʥʥʳʤ ʪʝʧʣʦʥʦʩʠʪʝʣʝʤ; ʚ - ʩʫʰʢʘ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʥʝʦʜʥʦ-

ʢʨʘʪʥʦʤ ʧʨʦʭʦʜʝ ʯʝʨʝʟ ʩʫʰʠʣʢʫ ʠʣʠ ʦʭʣʘʞʜʝʥʠʠ ʝʛʦ ʚ ʚʝʥʪʠʣʠʨʫʝʤʳʭ ʙʫʥʢʝ-

ʨʘʭ, ʟʦʥʫ ʦʭʣʘʞʜʝʥʠʷ ʧʝʨʝʚʦʜʷʪ ʚ ʟʦʥʫ ʩʫʰʢʠ; I - ʟʦʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʥʘʛʨʝ-

ʚʘ; II  - ʟʦʥʘ ʩʫʰʢʠ; III  - ʟʦʥʘ ʦʭʣʘʞʜʝʥʠʷ; 1, 2, 3, 4, 5, 6, 7 - ʟʘʩʣʦʥʢʠ 

ʐʘʭʪʘ ʨʘʟʜʝʣʝʥʘ ʧʦ ʚʝʨʪʠʢʘʣʠ ʥʘ ʪʨʠ ʟʦʥʳ: ʜʚʝ ʟʦʥʳ ʩʫʰʢʠ (I ʠ II) ʠ ʦʜʥʫ 

ʟʦʥʫ ʦʭʣʘʞʜʝʥʠʷ (III). ɺ ʧʝʨʚʦʡ ʟʦʥʝ ʩʫʰʢʠ ʨʝʛʫʣʠʨʦʚʢʘ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʧʣʦʥʦ-

ʩʠʪʝʣʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʬʦʨʩʫʥʢʦʡ ʪʝʧʣʦʙʣʦʢʘ. ɿʜʝʩʴ ʩ ʫʚʣʘʞʥʝʥʥʦʛʦ ʟʝʨʥʘ 

ʫʜʘʣʷʝʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʚʣʘʛʘ. ɺʦ ʚʪʦʨʦʡ ʟʦʥʝ ʠʟ ʟʝʨʥʘ ʫʜʘʣʷʝʪʩʷ 

ʫʞʝ ʢʘʧʠʣʣʷʨʥʘʷ ʚʣʘʛʘ ʧʨʠ ʤʝʥʴʰʝʡ, ʯʝʤ ʚ ʧʝʨʚʦʡ ʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨʝ, ʢʦʪʦʨʘʷ 

ʨʝʛʫʣʠʨʫʝʪʩʷ ʦʪʢʨʳʪʠʝʤ ʟʘʩʣʦʥʦʢ ʚ ʧʦʜʚʦʜʷʱʝʤ ʢʘʥʘʣʝ. ɺ ʪʨʝʪʴʝʡ ʟʦʥʝ ʧʨʦʠʩ-

ʭʦʜʠʪ ʦʭʣʘʞʜʝʥʠʝ ʟʝʨʥʘ ʧʦʩʣʝ ʩʫʰʢʠ. ɼʘʥʥʫʶ ʟʦʥʫ, ʧʨʠ ʧʦʤʦʱʠ ʥʝʩʢʦʣʴʢʠʭ 

ʟʘʩʣʦʥʦʢ, ʤʦʞʥʦ ʧʝʨʝʚʝʩʪʠ ʚ ʟʦʥʫ ʩʫʰʢʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʴ ʩʫʰʠʣʢʠ ʧʦʯʪʠ ʥʘ 25 %. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʩʫʰʠʣʢʘ ʜʘʥʥʦʡ ʩʝʨʠʠ ʉ-20 ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʜʚʝ ʚʝʨʪʠʢʘʣʴʥʳʝ ʰʘʭʪʳ, ʨʘʟʜʝʣʝʥʥʳʝ ʥʘ ʪʨʠ ʟʦʥʳ: ʜʚʝ ʩʫʰʠʣʴʥʳʝ 5 

(ʨʠʩʫʥʦʢ 1.38, ʘ) ʠ ʦʜʥʫ ʦʭʣʘʞʜʝʥʠʷ 10. 
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                                           ʘ)                                                           ʙ) 

ʈʠʩʫʥʦʢ 1.38 - ʐʘʭʪʥʘʷ ʩʫʰʠʣʢʘ ʉ-20: 

ʘ) ʩʭʝʤʘ ʩʫʰʠʣʢʠ; ʙ) ʩʭʝʤʘ ʜʚʠʞʝʥʠʷ ʟʝʨʥʘ ʠ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʚ ʰʘʭʪʝ: 1 - ʪʦʧʦʯ-

ʥʳʡ ʙʣʦʢ ʊɹ-0,75; 2 - ʢʘʥʘʣ ʧʦʜʚʦʜʘ ʪʝʧʣʦʥʦʩʠʪʝʣʷ; 3, 12é16 - ʟʘʩʣʦʥʢʠ;         

4, 21 ï ʧʝʨʝʛʦʨʦʜʢʠ; 5 - ʩʫʰʠʣʴʥʳʝ ʩʝʢʮʠʠ; 6 - ʟʘʛʨʫʟʦʯʥʳʡ ʙʫʥʢʝʨ; 7 - ʮʠʢʣʦʥ; 

8 - ʚʝʥʪʠʣʷʪʦʨ; 9 - ʥʦʨʠʷ; 10 - ʩʝʢʮʠʷ ʦʭʣʘʞʜʝʥʠʷ; 11 - ʢʘʥʘʣ ʦʪʚʦʜʘ ʪʝʧʣʦʥʦʩʠ-

ʪʝʣʷ; 17 - ʧʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ; 18 ʠ 19 - ʦʪʚʦʜʷʱʠʡ ʠ ʧʦʜʚʦʜʷʱʠʡ ʢʦʨʦʙʘ; 20 - ʢʘ-

ʥʘʣ; 22 - ʰʘʨʥʠʨ; 23 - ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʧʦʣʢʘ; 24 - ʧʦʜʚʠʞʥʘʷ ʢʘʨʝʪʢʘ 

ʐʘʭʪʘ ʩʫʰʠʣʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʩʫʱʫʶ ʩʪʘʣʴʥʫʶ ʦʙʲʝʤʥʫʶ ʢʦʥ-

ʩʪʨʫʢʮʠʶ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʫʰʠʣʢʠ ʨʘʩʧʦʣʦʞʝʥ ʟʘʛʨʫʟʦʯʥʳʡ ʙʫʥʢʝʨ 6 ʩ ʧʘ-

ʪʨʫʙʢʦʤ, ʚ ʢʦʪʦʨʦʤ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʩʤʦʪʨʦʚʦʝ ʦʢʥʦ ʠ ʦʪʚʝʨʩʪʠʷ ʜʣʷ ʜʘʪʯʠʢʦʚ 

ʢʦʥʪʨʦʣʷ ʫʨʦʚʥʷ ʟʘʧʦʣʥʝʥʠʷ ʰʘʭʪʳ ʟʝʨʥʦʤ. 

ɺ ʩʝʢʮʠʷʭ ʰʘʭʪʳ ʚ ʰʘʭʤʘʪʥʦʤ ʧʦʨʷʜʢʝ ʨʘʩʧʦʣʦʞʝʥʳ ʧʦʜʚʦʜʷʱʠʝ 19 

(ʨʠʩʫʥʦʢ 1.38, ʙ) ʠ ʦʪʚʦʜʷʱʠʝ 18 ʪʝʧʣʦʥʦʩʠʪʝʣʴ ʢʦʨʦʙʘ, ʥʘʜ ʢʦʪʦʨʳʤʠ ʫʩʪʘʥʦʚ-

ʣʝʥʳ ʚʝʨʪʠʢʘʣʴʥʳʝ ʧʝʨʝʛʦʨʦʜʢʠ 21, ʨʘʟʙʠʚʘʶʱʠʝ ʰʘʭʪʫ ʥʘ ʦʪʜʝʣʴʥʳʝ ʢʘʥʘʣʳ 

20. 

ʅʘʜ ʢʘʥʘʣʘʤʠ ʨʘʟʤʝʱʝʥʳ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʣʠʩʪʳ ʜʣʷ ʥʘʧʨʘʚʣʝʥʠʷ ʟʝʨʥʘ. 

ʆʥʠ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʷʶʪ ʚʳʩʫʰʠʚʘʝʤʳʡ ʤʘʪʝʨʠʘʣ ʧʦ ʚʳʩʦʪʝ ʰʘʭʪʳ, 

ʧʨʝʜʦʪʚʨʘʱʘʷ ʦʙʨʘʟʦʚʘʥʠʝ ʟʘʩʪʦʡʥʳʭ ʟʦʥ ʚ ʩʝʢʮʠʷʭ. ʇʦ ʢʘʥʘʣʫ 2, ʩʦʝʜʠʥʝʥʥʦ-

ʤʫ ʩ ʪʦʧʦʯʥʳʤ ʙʣʦʢʦʤ 1, ʚ ʰʘʭʪʫ ʧʦʜʚʦʜʠʪʩʷ ʪʝʧʣʦʥʦʩʠʪʝʣʴ, ʘ ʧʦ ʢʘʥʘʣʫ 11 ʦʥ 

ʦʪʚʦʜʠʪʩʷ. 

ʄʝʞʜʫ ʩʪʝʥʢʘʤʠ ʢʘʨʢʘʩʘ ʢʘʥʘʣʦʚ 2 ʠ 11 ʨʘʟʤʝʱʝʥ ʪʝʧʣʦʠʟʦʣʠʨʫʶʱʠʡ 

ʩʣʦʡ. ɺ ʢʘʥʘʣʝ ʧʦʜʚʦʜʘ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʨʘʩʧʦʣʦʞʝʥʘ ʧʝʨʝʛʦʨʦʜʢʘ 4, ʨʘʟʜʝʣʷʶ-

ʱʘʷ ʰʘʭʪʫ ʥʘ ʜʚʝ ʩʫʰʠʣʴʥʳʝ ʩʝʢʮʠʠ 5. ʄʝʞʜʫ ʩʝʢʮʠʷʤʠ 5 ʠ 10 ʧʨʝʜʫʩʤʦʪʨʝʥʳ 

ʜʚʝ ʧʝʨʝʛʦʨʦʜʢʠ ʩ ʟʘʩʣʦʥʢʘʤʠ 14 ʠ 15, ʧʦʟʚʦʣʷʶʱʠʤʠ ʠʟʤʝʥʷʪʴ ʩʭʝʤʫ ʨʘʙʦʪʳ 

ʩʫʰʠʣʢʠ. 

ɺ ʢʘʥʘʣʝ ʦʪʚʦʜʘ ʘʛʝʥʪʘ ʩʫʰʢʠ ʪʘʢʞʝ ʚʳʧʦʣʥʝʥʳ ʧʝʨʝʛʦʨʦʜʢʠ ʤʝʞʜʫ 

ʩʝʢʮʠʷʤʠ 5 ʠ 10 ʩ ʟʘʩʣʦʥʢʘʤʠ 12 ʠ 13. ʂ ʬʣʘʥʮʫ ʢʘʥʘʣʘ 11 ʦʪʚʦʜʘ ʪʝʧʣʦʥʦʩʠʪʝ-

ʣʷ ʯʝʨʝʟ ʩʦʝʜʠʥʠʪʝʣʴʥʳʡ ʚʦʟʜʫʭʦʚʦʜ ʧʨʠʩʦʝʜʠʥʝʥ ʚʩʘʩʳʚʘʶʱʠʡ ʧʘʪʨʫʙʦʢ ʚʝʥ-

ʪʠʣʷʪʦʨʘ 8 ʩʨʝʜʥʝʛʦ ʜʘʚʣʝʥʠʷ. ʅʘʛʥʝʪʘʪʝʣʴʥʳʡ ʧʘʪʨʫʙʦʢ ʚʝʥʪʠʣʷʪʦʨ ʩʦʝʜʠʥʝʥ ʩ 

ʮʠʢʣʦʥʦʤ 7. 

ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʘʞʜʦʡ ʰʘʭʪʳ ʫʩʪʘʥʦʚʣʝʥʦ ʨʘʟʛʨʫʟʦʯʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʚ 
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ʚʠʜʝ ʧʦʜʚʠʞʥʦʡ ʢʘʨʝʪʢʠ 24. ɻʦʨʠʟʦʥʪʘʣʴʥʳʝ ʧʦʣʢʠ 23 ʢʘʨʝʪʢʠ ʧʝʨʝʢʨʳʚʘʶʪ ʠ 

ʦʪʢʨʳʚʘʶʪ ʥʠʞʥʝʝ ʦʪʚʝʨʩʪʠʝ ʢʘʥʘʣʦʚ 20. ɼʣʷ ʵʢʩʪʨʝʥʥʦʛʦ ʚʳʚʦʜʘ ʤʘʪʝʨʠʘʣʘ ʠʟ 

ʰʘʭʪ ʧʨʝʜʫʩʤʦʪʨʝʥ ʧʦʚʦʨʦʪ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʧʦʣʦʢ ʚʦʢʨʫʛ ʰʘʨʥʠʨʘ 22. ʈʘʟʛʨʫ-

ʟʦʯʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʦʟʚʦʣʷʝʪ ʨʘʚʥʦʤʝʨʥʦ ʚʳʛʨʫʞʘʪʴ ʟʝʨʥʦ ʠʟ ʩʫʰʠʣʢʠ ʧʦ ʚʩʝʡ 

ʝʝ ʰʠʨʠʥʝ, ʧʨʝʜʦʪʚʨʘʱʘʷ ʩʚʦʜʦʦʙʨʘʟʦʚʘʥʠʝ. 

ɿʘ ʨʘʙʦʯʠʡ ʮʠʢʣ ʨʘʟʛʨʫʟʦʯʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʚʳʜʘʝʪ ʦʜʠʥʘʢʦʚʦʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʟʝʨʥʘ. ʇʦ ʯʠʩʣʫ ʨʘʙʦʯʠʭ ʮʠʢʣʦʚ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʚʳʩʫʰʝʥ-

ʥʦʛʦ ʟʝʨʥʘ. ɿʘʪʝʤ ʚʳʩʫʰʝʥʥʦʝ ʟʝʨʥʦ ʧʦʩʪʫʧʘʝʪ ʚ ʰʥʝʢ, ʢʦʪʦʨʳʡ ʧʦʜʘʝʪ ʟʝʨʥʦ 

ʚʦ ʚʪʦʨʦʡ ʧʦʪʦʢ ʜʚʫʭʧʦʪʦʯʥʦʡ ʥʦʨʠʠ 9. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʥʦʨʠʠ 9 ʦʜʥʘ ʠʟ ʝʝ ʚʝʪʚʝʡ ʧʦʜʘʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʦʯʠʱʝʥʥʦʝ ʟʝʨʥʦ ʚ ʩʫʰʠʣʢʫ. ʉʫʰʠʣʢʘ ʩʯʠʪʘʝʪʩʷ ʧʦʣʥʦʩʪʴʶ ʟʘʛʨʫʞʝʥʥʦʡ ʟʝʨ-

ʥʦʤ, ʢʦʛʜʘ ʝʛʦ ʫʨʦʚʝʥʴ ʚ ʟʘʛʨʫʟʦʯʥʦʤ ʙʫʥʢʝʨʝ ʜʦʩʪʠʛʥʝʪ ʚʝʨʭʥʝʛʦ ʜʘʪʯʠʢʘ. ʇʨʠ 

ʵʪʦʤ ʚʢʣʶʯʘʝʪʩʷ ʩʠʛʥʘʣʴʥʘʷ ʣʘʤʧʦʯʢʘ ʥʘ ʧʫʣʴʪʝ ʫʧʨʘʚʣʝʥʠʷ, ʧʦʩʣʝ ʯʝʛʦ ʧʦʜʘʯʫ 

ʟʝʨʥʘ ʚ ʰʘʭʪʫ ʧʨʝʢʨʘʱʘʶʪ, ʟʘʢʨʳʚʘʶʪ ʢʨʳʰʢʫ ʮʠʢʣʦʥʘ ʠ ʚʢʣʶʯʘʶʪ ʚʝʥʪʠʣʷ-

ʪʦʨ. ɿʘʪʝʤ ʧʨʠʦʪʢʨʳʚʘʶʪ ʢʨʳʰʢʫ ʮʠʢʣʦʥʘ ʠ ʥʘʙʣʶʜʘʶʪ, ʯʪʦʙʳ ʥʝ ʙʳʣʦ ʚʳʭʦʜʘ 

ʧʦʣʥʦʮʝʥʥʳʭ ʟʝʨʝʥ ʠʟ ʮʠʢʣʦʥʘ, ʚʢʣʶʯʘʶʪ ʪʦʧʦʯʥʳʡ ʙʣʦʢ ʠ ʧʨʦʛʨʝʚʘʶʪ ʩʫʰʠʣ-

ʢʫ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʘʛʝʥʪʘ ʩʫʰʢʠ ʚ ʧʝʨʠʦʜ ʧʦʜʦʛʨʝʚʘ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘ 20 Áʉ 

ʥʠʞʝ ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʜʣʷ ʩʫʰʢʠ ʜʘʥʥʦʡ ʧʘʨʪʠʠ ʟʝʨʥʘ. ʇʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ ʜʘʥ-

ʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʚʢʣʶʯʘʶʪ ʨʘʟʛʨʫʟʦʯʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʰʘʭʪʳ, 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʩʪʨʦʠʚ ʩʫʰʠʣʢʫ ʧʨʠ ʧʦʤʦʱʠ ʨʘʩʧʨʝʜʝʣʠʪʝʣʷ ʟʝʨʥʦʚʳʭ ʧʦʪʦ-

ʢʦʚ ʧʦ ʩʭʝʤʝ çʩʘʤʘ ʥʘ ʩʝʙʷè, ʠ ʨʘʙʦʪʘʶʪ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʢʦʥʜʠʮʠʦʥʥʦʡ ʚʣʘʞʥʦ-

ʩʪʠ ʟʝʨʥʘ. ɿʘʪʝʤ, ʨʘʩʧʨʝʜʝʣʷʷ ʧʦʪʦʢʠ, ʚʳʩʫʰʝʥʥʦʝ ʟʝʨʥʦ ʥʘʧʨʘʚʣʷʶʪ ʥʘ ʦʯʠʩʪ-

ʢʫ, ʘ ʚʣʘʞʥʦʝ ʟʝʨʥʦ ʧʦʩʣʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʝʛʦ ʦʯʠʩʪʢʠ - ʚ ʩʫʰʠʣʢʫ. ʇʦʩʣʝ ʵʪʦ-

ʛʦ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʨʝʢʦʤʝʥʜʫʝʤʫʶ ʜʣʷ ʜʘʥʥʦʛʦ ʟʝʨʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ʘʛʝʥʪʘ ʩʫʰ-

ʢʠ. 

ʇʦʩʣʝ ʟʘʧʦʣʥʝʥʠʷ ʰʘʭʪ ʠ ʚʳʙʦʨʘ ʩʧʦʩʦʙʘ ʩʫʰʢʠ ʟʝʨʥʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʝʤ-

ʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʠ ʯʠʩʣʘ ʨʘʙʦʯʠʭ ʮʠʢʣʦʚ, ʩʥʘʯʘʣʘ ʚʢʣʶʯʘʶʪ ʵʣʝʢʪʨʦʜʚʠʛʘ-

ʪʝʣʠ ʚʝʥʪʠʣʷʪʦʨʦʚ ʰʘʭʪ, ʘ ʯʝʨʝʟ 5 ʤʠʥʫʪ ʚʚʦʜʷʪ ʚ ʨʘʙʦʪʫ ʛʦʨʝʣʢʫ ʪʦʧʦʯʥʦʛʦ 

ʙʣʦʢʘ. 

ɺ ʧʨʦʮʝʩʩʝ ʩʫʰʢʠ ʧʦ ʧʦʢʘʟʘʥʠʷʤ ʧʨʠʙʦʨʦʚ ʢʦʥʪʨʦʣʠʨʫʶʪ ʪʝʤʧʝʨʘʪʫʨʫ 

ʟʝʨʥʘ ʧʦ ʚʳʩʦʪʝ ʰʘʭʪʳ ʥʘ ʪʨʝʭ ʫʨʦʚʥʷʭ, ʧʘʨʘʤʝʪʨʳ ʘʛʝʥʪʘ ʩʫʰʢʠ ʥʘ ʚʭʦʜʝ ʚ 

ʰʘʭʪʫ ʠ ʥʘ ʚʳʭʦʜʝ ʠʟ ʥʝʝ, ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʘ ʪʘʢʞʝ ʚʣʘʞʥʦʩʪʴ ʚʳʩʫʰʝʥ-

ʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɽʩʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʦʪʨʘʙʦʪʘʚʰʝʛʦ ʘʛʝʥʪʘ ʩʫʰʢʠ ʚ ʦʜʥʦʡ ʠʟ 

ʰʘʭʪ ʦʪʢʣʦʥʷʝʪʩʷ ʦʪ ʟʘʜʘʥʥʦʡ, ʪʦ ʧʨʦʚʝʨʷʶʪ ʦʪʢʨʳʪʠʝ ʟʘʩʣʦʥʦʢ ʚ ʩʦʝʜʠʥʠʪʝʣʴ-

ʥʳʭ ʢʘʥʘʣʘʭ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʝʛʫʣʠʨʫʶʪ ʠʭ. ʇʨʠ ʦʪʢʣʦʥʝʥʠʠ ʚʣʘʞʥʦʩʪʠ 

ʦʪ ʢʦʥʜʠʮʠʦʥʥʦʡ ʥʝʦʙʭʦʜʠʤʦ ʠʟʤʝʥʠʪʴ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʩʫʰʠʣʢʠ. 

ɿʝʨʥʦ ʚ ʰʘʭʪʘʭ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ʪʷʞʝʩʪʠ ʧʝʨʝʤʝʱʘʝʪʩʷ ʩʚʝʨʭʫ ʚʥʠʟ 

ʠ ʧʨʦʜʫʚʘʝʪʩʷ ʘʛʝʥʪʦʤ ʩʫʰʢʠ, ʢʦʪʦʨʳʡ ʠʟ ʪʦʧʦʯʥʦʛʦ ʙʣʦʢʘ ʧʦ ʧʦʜʚʦʜʷʱʝʤʫ ʢʘ-

ʥʘʣʫ ʧʦʜʘʝʪʩʷ ʚ ʰʘʭʪʫ. ɸʛʝʥʪ ʩʫʰʢʠ, ʧʨʦʭʦʜʷ ʯʝʨʝʟ ʟʝʨʥʦʚʦʡ ʩʣʦʡ, ʥʘʛʨʝʚʘʝʪ 

ʟʝʨʥʦ, ʧʦʛʣʦʱʘʝʪ ʠʩʧʘʨʷʶʱʫʶʩʷ ʚʣʘʛʫ ʠ ʚʳʚʦʜʠʪ ʝʝ ʧʦ ʦʪʚʦʜʷʱʝʤʫ ʢʘʥʘʣʫ 

ʥʘʨʫʞʫ. ɺ ʟʦʥʝ ʦʭʣʘʞʜʝʥʠʷ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ, ʧʨʦʭʦʜʷ ʯʝʨʝʟ ʟʝʨʥʦʚʦʡ ʩʣʦʡ, 

ʦʭʣʘʞʜʘʝʪ ʟʝʨʥʦ. ʉʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʟʝʨʥʘ ʚ ʰʘʭʪʝ ʨʝʛʫʣʠʨʫʶʪ ʨʘʟʛʨʫʟʦʯʥʳʤ 

ʫʩʪʨʦʡʩʪʚʦʤ, ʠʟʤʝʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʧʣʘʥʦʯʥʦʛʦ ʨʘʟʛʨʫʟʠʪʝʣʷ ʠ 
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ʘʤʧʣʠʪʫʜʫ ʝʛʦ ʢʦʣʝʙʘʥʠʡ. ɺʦʟʤʦʞʥʳ ʪʨʠ ʚʘʨʠʘʥʪʘ ʨʘʙʦʪʳ ʩʫʰʠʣʢʠ: ʧʝʨʚʳʡ - 

ʨʝʮʠʨʢʫʣʷʮʠʷ ʚʦʟʜʫʭʘ, ʦʪʨʘʙʦʪʘʚʰʝʛʦ ʚ ʩʝʢʮʠʠ ʦʭʣʘʞʜʝʥʠʷ, ʚ ʩʦʩʪʘʚʝ ʘʛʝʥʪʘ 

ʩʫʰʢʠ; ʚʪʦʨʦʡ - ʚʳʙʨʦʩ ʦʪʨʘʙʦʪʘʚʰʝʛʦ ʚʦʟʜʫʭʘ ʠʟ ʩʝʢʮʠʠ ʦʭʣʘʞʜʝʥʠʷ ʚ ʘʪʤʦ-

ʩʬʝʨʫ; ʪʨʝʪʠʡ - ʧʝʨʝʚʦʜ ʩʝʢʮʠʠ ʦʭʣʘʞʜʝʥʠʷ ʚ ʩʝʢʮʠʶ ʩʫʰʢʠ. 

ʂʦʥʚʝʡʝʨʥʳʝ ʩʫʰʠʣʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʘʤʝʨʳ, ʚʥʫʪʨʠ ʢʦʪʦʨʳʭ ʨʘʩ-

ʧʦʣʦʞʝʥʳ ʢʦʥʚʝʡʝʨʳ, ʩʥʘʙʞʝʥʥʳʝ ʚʝʥʪʠʣʷʮʠʦʥʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. ʉʫʰʢʘ 

ʟʝʨʥʘ ʚ ʥʠʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʠʩʪʳʤ, ʥʘʛʨʝʪʳʤ ʚ ʧʘʨʦʚʳʭ ʠʣʠ ʦʛʥʝʚʳʭ ʢʘʣʦʨʠ-

ʬʝʨʘʭ ʚʦʟʜʫʭʦʤ, ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʠʪ ʦʪ ʚʠʜʘ ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʧʨʦʜʫʢ-

ʪʘ ʠ ʚʣʘʞʥʦʩʪʠ. 

ʀʤʝʶʪʩʷ ʦʜʥʦʷʨʫʩʥʳʝ ʠ ʤʥʦʛʦʷʨʫʩʥʳʝ ʢʦʥʚʝʡʝʨʥʳʝ ʩʫʰʠʣʢʠ, ʚ ʢʦʪʦʨʳʭ 

ʚʳʩʫʰʠʚʘʝʤʳʡ ʤʘʪʝʨʠʘʣ ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ, ʧʝʨʝʩʳʧʘʷʩʴ ʩ ʦʜʥʦʡ ʣʝʥʪʳ ʥʘ ʜʨʫ-

ʛʫʶ. 

ʅʘ ʨʠʩʫʥʢʝ 1.39 ʘ ʧʨʠʚʝʜʝʥʘ ʩʭʝʤʘ ʨʘʙʦʪʳ ʟʝʨʥʦʩʫʰʠʣʢʘ ʋʉʂ-2. 

 
ʈʠʩʫʥʦʢ 1.39 - ʉʭʝʤʳ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ ʟʝʨʥʦʩʫʰʠʣʦʢ - ʢʦʥʚʝʡʝʨʥʦʡ (ʘ), 

ʨʦʤʙʠʯʝʩʢʦʡ (ʙ) ʠ ʢʘʨʫʩʝʣʴʥʦʡ (ʚ): 

1 - ʙʫʥʢʝʨ; 2, 9 - ʪʨʘʥʩʧʦʨʪʝʨʳ; 3, 13, 16 - ʩʫʰʠʣʴʥʳʝ ʢʘʤʝʨʳ; 4, 10 - ʨʝʰʝʪʘ;     

5 - ʪʝʧʣʦʛʝʥʝʨʘʪʦʨ; 6 - ʚʝʥʪʠʣʷʪʦʨ; 7 - ʦʭʣʘʜʠʪʝʣʴʥʘʷ ʢʘʤʝʨʘ; 8 - ʚʳʛʨʫʟʥʦʡ ʢʘ-
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ʥʘʣ; 11, 12 - ʩʪʝʥʢʠ; 14 - ʥhʝʢ; 15, 17 - ʦʛʨʘʞʜʝʥʠʷ; 18 - ʚʦʟʜʫʭʦʚʦʜ; 19 - ʨʝʰʝʪ-

ʯʘʪʘʷ ʧʣʘʪʬʦʨʤʘ 

ɼʘʥʥʘʷ ʩʫʰʠʣʢʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʩʫʰʢʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʠ ʬʫʨʘʞ-

ʥʦʛʦ ʟʝʨʥʘ, ʟʝʨʥʦʙʦʙʦʚʳʭ, ʤʘʩʣʠʯʥʳʭ, ʢʨʫʧʷʥʳʭ ʠ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ. ʈʘʙʦʯʠʡ 

ʧʨʦʮʝʩʩ ʢʦʥʚʝʡʝʨʥʦʡ ʟʝʨʥʦʩʫʰʠʣʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. ɿʝʨʥʦ ʧʦʜʘʶʪ 

ʟʘʛʨʫʟʦʯʥʳʤ ʪʨʘʥʩʧʦʨʪʝʨʦʤ ʚ ʙʫʥʢʝʨ 1. ʀʟ ʙʫʥʢʝʨʘ ʦʥʦ ʩʘʤʦʪʝʢʦʤ ʚʳʩʳʧʘʝʪʩʷ 

ʥʘ ʚʝʨʭʥʶʶ ʚʝʪʚʴ ʪʨʘʥʩʧʦʨʪʝʨʘ 2, ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʣʝʥʪʝ ʪʨʘʥʩʧʦʨʪʸʨʘ ʪʦʥ-

ʢʠʤ ʩʣʦʝʤ ʠ ʧʝʨʝʤʝʱʘʝʪʩʷ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʩʥʘʯʘʣʘ ʚʝʨʭʥʝʛʦ, ʘ ʟʘʪʝʤ ʥʠʞʥʝʛʦ 

ʨʝʰʝʪʘ 4. ɸʛʝʥʪ ʩʫʰʢʠ, ʧʦʜʦʛʨʝʚʘʝʤʳʡ ʚ ʪʝʧʣʦʛʝʥʝʨʘʪʦʨʝ 5, ʚʝʥʪʠʣʷʪʦʨʦʤ 6 

ʥʘʛʥʝʪʘʝʪʩʷ ʧʦʜ ʥʠʞʥʝʝ ʨʝʰʝʪʦ, ʧʨʦʭʦʜʠʪ ʩʥʘʯʘʣʘ ʯʝʨʝʟ ʥʠʞʥʠʡ, ʘ ʟʘʪʝʤ ʯʝʨʝʟ 

ʚʝʨʭʥʠʡ ʩʣʦʡ ʟʝʨʥʘ, ʥʘʛʨʝʚʘʝʪ ʝʛʦ ʠ ʫʜʘʣʷʝʪ ʠʩʧʘʨʠʚʰʫʶʩʷ ʚʣʘʛʫ. ʇʨʠ ʧʝʨʝʤʝ-

ʱʝʥʠʠ ʟʝʨʥʘ ʧʣʘʥʢʠ ʪʨʘʥʩʧʦʨʪʝʨʘ ʚʦʨʦʰʘʪ ʟʝʨʥʦʚʦʡ ʩʣʦʡ, ʦʙʝʩʧʝʯʠʚʘʷ ʥʝʦʙʭʦ-

ʜʠʤʫʶ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʩʫʰʢʠ. ɺʳʩʫʰʝʥʥʦʝ ʟʝʨʥʦ ʧʦʩʪʫʧʘʝʪ ʥʘ ʪʨʘʥʩʧʦʨʪʝʨ 9 

ʦʭʣʘʜʠʪʝʣʴʥʦʡ ʢʘʤʝʨʳ, ʢʦʪʦʨʳʡ ʧʝʨʝʤʝʱʘʝʪ ʝʛʦ ʧʦ ʨʝʰʝʪʫ 10 ʢ ʚʳʛʨʫʟʥʦʤʫ 

ʢʘʥʘʣʫ 8. ɸʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ, ʧʦʜʘʚʘʝʤʳʡ ʚʝʥʪʠʣʷʪʦʨʦʤ, ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ 

ʩʣʦʡ ʟʝʨʥʘ ʠ ʦʭʣʘʞʜʘʝʪ ʝʛʦ. ʈʝʞʠʤ ʩʫʰʢʠ ʨʝʛʫʣʠʨʫʶʪ, ʠʟʤʝʥʷʷ ʪʝʤʧʝʨʘʪʫʨʫ 

ʘʛʝʥʪʘ ʩʫʰʢʠ ʠ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʝʨʘ ʚ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʝ [76]. 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʟʝʨʥʦʩʫʰʠʣʢʠ ʋʉʂ - 2 ʧʨʠ ʩʫʰʢʝ ʬʫʨʘʞʥʦʛʦ ʟʝʨʥʘ 

ʧʰʝʥʠʮʳ ʩʦʩʪʘʚʣʷʝʪ 4 ʧʣ. ʪ/ʯ. 

ʅʘ ʨʠʩʫʥʢʝ 1.39 ʙ ʧʨʠʚʝʜʝʥʘ ʩʭʝʤʘ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʨʦʤʙʠʯʝʩʢʦʡ ʩʫ-

ʰʠʣʢʠ. ɼʘʥʥʘʷ ʩʫʰʠʣʢʘ ʩʥʘʙʞʝʥʘ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʦʡ 13, ʚʳʧʦʣʥʝʥʥʦʡ ʚ ʬʦʨ-

ʤʝ ʨʦʤʙʘ ʩ ʜʚʦʡʥʳʤʠ ʧʝʨʬʦʨʠʨʦʚʘʥʥʳʤʠ ʩʪʝʥʢʘʤʠ 11 ʠ 12. ʇʨʠ ʩʫʰʢʝ ʟʝʨʥʦ 

ʜʚʠʞʝʪʩʷ ʩʚʝʨʭʫ ʚʥʠʟ ʤʝʞʜʫ ʩʪʝʥʢʘʤʠ, ʧʨʦʜʫʚʘʝʪʩʷ ʘʛʝʥʪʦʤ ʩʫʰʢʠ, ʥʘʛʨʝʚʘʝʪ-

ʩʷ ʠ ʪʝʨʷʝʪ ʠʟʣʠʰʢʠ ʚʣʘʛʠ. ɺ ʧʨʦʮʝʩʩʝ ʜʚʠʞʝʥʠʷ ʧʦ ʚʝʨʭʥʝʤʫ ʠ ʥʠʞʥʝʤʫ 

ʥʘʢʣʦʥʥʳʤ ʢʘʥʘʣʘʤ ʟʝʨʥʦʚʦʡ ʩʣʦʡ ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ. ʈʦʤʙʠʯʝʩʢʠʝ ʩʫʰʠʣʢʠ ʙʳ-

ʚʘʶʪ ʧʝʨʝʜʚʠʞʥʦʛʦ ʠ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ. 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʵʪʠʭ ʩʫʰʠʣʦʢ ʟʘʚʠʩʠʪ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʦʪ ʜʣʠʥʳ 

ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʳ ʠ ʩʦʩʪʘʚʣʷʝʪ 5...25 ʪ/ʯ. 

ʂʘʨʫʩʝʣʴʥʘʷ ʟʝʨʥʦʩʫʰʠʣʢʘ ʉʂɿ - 8 ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʩʫʰʢʠ ʟʝʨʥʘ ʟʝʨ-

ʥʦʚʳʭ ʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʩ ʠʩʭʦʜʥʦʡ ʚʣʘʞʥʦʩʪʴʶ ʜʦ 35 % (ʨʠʩʫʥʦʢ 1.39 

ʚ). ʉʫʰʠʣʢʘ ʩʥʘʙʞʝʥʘ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʢʘʤʝʨʦʡ 16, ʚ ʢʦʪʦʨʦʡ ʩʣʦʡ ʚʳʩʫʰʠʚʘ-

ʝʤʦʛʦ ʟʝʨʥʘ ʚʨʘʱʘʝʪʩʷ ʚʤʝʩʪʝ ʩ ʨʝʰʝʪʯʘʪʦʡ ʧʣʘʪʬʦʨʤʦʡ 19 ʚʦʢʨʫʛ ʚʝʨʪʠʢʘʣʴ-

ʥʦʡ ʦʩʠ ʠ ʧʨʦʜʫʚʘʝʪʩʷ ʘʛʝʥʪʦʤ ʩʫʰʢʠ. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʟʝʨʥʦʩʫʰʠʣʢʠ    

ʉʂɿ - 8 ʥʘ ʩʫʰʢʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʳ ʩʦʩʪʘʚʣʷʝʪ 5 ʧʣ. ʪ/ʯ. 

ɼʣʷ ʩʫʰʠʣʢʠ ʢʫʢʫʨʫʟʳ ʚ ʧʦʯʘʪʢʘʭ ʧʨʠʤʝʥʷʶʪ ʢʘʤʝʨʥʳʝ ʩʫʰʠʣʢʠ ʢʦʨʠ-

ʜʦʨʥʦʛʦ ʠ ʩʝʢʮʠʦʥʥʦʛʦ ʪʠʧʦʚ. ʉʦʨʪʦʚʳʝ ʩʝʤʝʥʘ ʢʫʢʫʨʫʟʳ ʚ ʧʦʯʘʪʢʘʭ ʩʫʰʘʪ ʚ 

ʢʘʤʝʨʥʳʭ ʩʫʰʠʣʢʘʭ ʚ ʧʣʦʪʥʦʤ, ʥʝʧʦʜʚʠʞʥʦʤ ʩʣʦʝ, ʢʦʪʦʨʳʡ ʥʝʧʨʝʨʳʚʥʦ ʠʣʠ 

ʧʨʝʨʳʚʠʩʪʦ ʧʨʦʜʫʚʘʶʪ ʩʤʝʩʴʶ ʪʦʧʦʯʥʳʭ ʛʘʟʦʚ ʩ ʚʦʟʜʫʭʦʤ (ʘʛʝʥʪʦʤ ʩʫʰʢʠ). 

ʉʫʰʠʣʢʠ ʢʦʨʠʜʦʨʥʦʛʦ ʠ ʩʝʢʮʠʦʥʥʦʛʦ ʪʠʧʦʚ ʨʘʟʣʠʯʘʶʪʩʷ ʢʦʥʩʪʨʫʢʮʠʝʡ ʠ ʨʘʩ-

ʧʦʣʦʞʝʥʠʝʤ ʩʫʰʠʣʴʥʳʭ ʰʘʭʪ, ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʢʦʨʠʜʦʨʦʚ, ʚʝʥʪʠʣʷʮʠʦʥʥʦ-

ʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʦʧʦʢ ʠ ʩʭʝʤʦʡ ʜʚʠʞʝʥʠʷ ʘʛʝʥʪʘ ʩʫʰʢʠ [8, 10]. 

ʉʫʰʠʣʢʠ ʤʦʛʫʪ ʩʦʩʪʦʷʪʴ ʠʟ ʯʝʪʳʨʝʭ, ʰʝʩʪʠ, ʚʦʩʴʤʠ ʠʣʠ ʜʝʩʷʪʠ ʩʫʰʠʣʴ-

ʥʳʭ ʢʘʤʝʨ. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʯʠʩʣʘ ʢʘʤʝʨ, ʩʪʝʧʝʥʠ ʠʭ ʟʘʛʨʫʟʢʠ ʠ 

ʢʦʣʠʯʝʩʪʚʘ ʧʦʜʘʚʘʝʤʦʛʦ ʘʛʝʥʪʘ ʩʫʰʢʠ. ʇʦʯʘʪʢʠ ʢʫʢʫʨʫʟʳ ʟʘʛʨʫʞʘʶʪ ʚ ʩʫʰʠʣʴ-
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ʥʳʝ ʢʘʤʝʨʳ ʠ ʩʫʰʘʪ ʚ ʥʝʧʦʜʚʠʞʥʦʤ ʩʣʦʝ, ʧʨʦʧʫʩʢʘʷ ʯʝʨʝʟ ʥʝʛʦ ʘʛʝʥʪ ʩʫʰʢʠ 

ʧʦʧʝʨʝʤʝʥʥʦ ʩʥʠʟʫ ʚʚʝʨʭ ʠ ʩʚʝʨʭʫ ʚʥʠʟ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʫʰʢʠ ʢʫʢʫʨʫʟʳ ʚ 

ʧʦʯʘʪʢʘʭ ʜʦʩʪʠʛʘʝʪ ʧʷʪʠ ʩʫʪʦʢ ʧʨʠ ʥʘʯʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ 42...45 % ʠ ʢʦ-

ʥʝʯʥʦʡ 13...13,5 %. 

ɺʩʝ ʩʫʰʠʣʢʠ ʢʦʨʠʜʦʨʥʦʛʦ ʪʠʧʘ (ʨʠʩʫʥʦʢ 1.40) ʩʦʩʪʦʷʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʟ 

ʩʫʰʠʣʴʥʦʛʦ ʠ ʪʦʧʦʯʥʦʛʦ ʧʦʤʝʱʝʥʠʷ (ʩʦʙʩʪʚʝʥʥʦ ʩʫʰʠʣʢʠ ʠ ʪʦʧʢʠ) ʠ ʧʨʝʜʩʪʘʚ-

ʣʷʶʪ ʩʦʙʦʡ ʦʪʜʝʣʴʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, ʦʩʥʘʱʝʥʥʳʝ ʚʝʥʪʠʣʷʮʠʦʥʥʳʤ, ʵʥʝʨʛʝʪʠʯʝ-

ʩʢʠʤ (ʪʦʧʦʯʥʳʤ), ʪʨʘʥʩʧʦʨʪʥʳʤ ʠ ʜʨʫʛʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. 

 
ʈʠʩʫʥʦʢ 1.40 ï ʂʘʤʝʨʥʘʷ ʩʫʰʠʣʢʘ ʉʂʇ-6 ʢʦʨʠʜʦʨʥʦʛʦ ʪʠʧʘ: 

1 - ʩʫʰʠʣʴʥʘʷ ʢʘʤʝʨʘ; 2 - ʩʠʪʦʚʦʝ ʜʥʠʱʝ; 3 - ʩʢʨʝʙʢʦʚʳʡ ʢʦʥʚʝʡʝʨ; 4 - ʣʝʥʪʦʯ-

ʥʳʡ ʢʦʥʚʝʡʝʨ; 5 - ʣʶʢʠ ʜʣʷ ʚʳʭʦʜʘ ʦʪʨʘʙʦʪʘʚʰʝʛʦ ʘʛʝʥʪʘ ʩʫʰʢʠ; 6 - ʟʘʛʨʫʟʦʯ-

ʥʳʡ ʣʶʢ; 7 ï ʨʘʟʜʝʣʠʪʝʣʴ ʧʦʪʦʢʘ ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ; 8 - ʨʝʚʝʨʩʠʚʥʳʡ 

ʢʦʥʚʝʡʝʨ; 9 - ʟʘʛʨʫʟʦʯʥʳʡ ʣʦʪʦʢ; 10 - ʣʶʢ; 11 - ʨʘʟʛʨʫʟʦʯʥʳʡ ʢʦʥʚʝʡʝʨ;            

12, 13 - ʜʚʝʨʠ; 14 - ʧʝʨʝʜʚʠʞʥʘʷ ʩʫʰʠʣʢʘ; 15 - ʥʠʞʥʠʡ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ ʢʦ-

ʨʠʜʦʨ; 16 - ʚʝʨʭʥʠʡ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ ʢʦʨʠʜʦʨ; 17 - ʨʘʟʛʨʫʟʦʯʥʳʡ ʣʶʢ;          

18 - ʢʨʳʰʢʘ ʣʶʢʘ; 19 - ʛʘʣʝʨʝʷ; 20 - ʣʝʙʝʜʢʘ; 21 - ʜʠʬʬʫʟʦʨ; 22 - ʢʣʘʧʘʥ;          

23 - ʚʝʥʪʠʣʷʪʦʨ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ; 24 - ʪʦʧʢʘ; 25 - ʮʠʣʠʥʜʨʳ ʪʦʧʢʠ; 26 - ʞʘʣʁ-

ʟʠʡʥʘʷ ʨʝʰʝʪʢʘ 

ʆʩʥʦʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʜʘʥʥʳʭ ʩʫʰʠʣʦʢ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʦʪʘ ʠ ʜʝʰʝʚʠʟʥʘ 

ʠʭ ʠʟʛʦʪʦʚʣʝʥʠʷ. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʪʝʭʥʦʣʦʛʠʷ ʩʫʰʢʠ ʚ ʪʘʢʠʭ ʘʧʧʘʨʘʪʘʭ 

ʦʯʝʥʴ ʥʝʩʦʚʝʨʰʝʥʥʘ. ʇʨʦʮʝʩʩ ʩʫʰʢʠ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʧʦʜʘʯʝ ʘʛʝʥʪʘ ʯʝʨʝʟ ʧʝʨ-

ʬʦʨʠʨʦʚʘʥʥʫʶ ʩʪʝʥʢʫ ʚ ʩʣʦʡ ʟʝʨʥʘ ʠ ʦʪʚʦʜʝ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʘʛʝʥʪʘ ʯʝʨʝʟ ʜʨʫʛʫʶ 

ʧʝʨʬʦʨʠʨʦʚʘʥʥʫʶ ʩʪʝʥʢʫ. ʇʨʠ ʪʘʢʦʡ ʩʫʰʢʝ ʟʝʨʥʦ, ʧʨʠʣʝʛʘʶʱʝʝ ʢ ʩʪʝʥʢʝ ʩʦ 
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ʩʪʦʨʦʥʳ ʧʦʜʚʦʜʘ ʘʛʝʥʪʘ, ʧʝʨʝʩʫʰʠʚʘʝʪʩʷ, ʘ ʫ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʩʪʝʥʢʠ ʥʝ ʜʦ-

ʩʫʰʠʚʘʝʪʩʷ. ɼʣʷ ʩʥʠʞʝʥʠʷ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʩʫʰʢʠ ʠʩʧʦʣʴʟʫʶʪ ʘʛʝʥʪ ʩ ʙʦʣʝʝ 

ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ, ʘ ʵʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʥʦʤʫ ʨʘʩʭʦʜʫ 

ʪʦʧʣʠʚʘ ʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

ʉʫʰʢʘ ʟʝʨʥʘ ʚʦ ʚʟʚʝʰʝʥʥʦʤ ʩʣʦʝ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʧʥʝʚʤʦʛʘʟʦʚʳʭ ʠ ʧʥʝʚʤʦ-

ʛʘʟʦʚʳʭ ʩ ʨʝʮʠʨʢʫʣʷʮʠʝʡ ʟʝʨʥʘ ʩʫʰʠʣʢʘʭ (ʨʠʩʫʥʦʢ 1.41) [50]. 

 
ʈʠʩʫʥʦʢ 1.41 ï ʇʥʝʚʤʦʛʘʟʦʚʘʷ ʩʫʰʠʣʢʘ: 

1 ï ʙʫʥʢʝʨ; 2 ï ʧʠʪʘʪʝʣʴ; 3 ï ʪʨʫʙʘ-ʩʫʰʠʣʢʘ; 4 ï ʚʝʥʪʠʣʷʪʦʨ; 5 ï ʢʘʣʦʨʠʬʝʨ;       

6 ï ʩʙʦʨʥʠʢ; 7 ï ʮʠʢʣʦʥ; 8 ï ʨʘʟʛʨʫʟʦʯʥʦʝ ʫʩʪʨʦʡʩʪʚʦ; 9 - ʬʠʣʴʪʨ 

ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʨʫʙʫ, ʚ ʢʦʪʦʨʫʶ ʩ ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʴʶ ʚʝʥʪʠʣʷ-

ʪʦʨ ʧʦʜʘʝʪ ʘʛʝʥʪ ʩʫʰʢʠ, ʘ ʚ ʥʠʞʥʶʶ ʯʘʩʪʴ ʪʨʫʙʳ ʧʦʜʘʶʪ ʚʣʘʞʥʦʝ ʟʝʨʥʦ. ɻʘʟʦ-

ʚʳʤ ʧʦʪʦʢʦʤ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʩʝʢʫʥʜ ʦʥʦ ʥʘʛʨʝʚʘʝʪʩʷ ʜʦ ʥʝʦʙʭʦʜʠʤʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʧʦʜʥʠʤʘʝʪʩʷ ʚ ʰʘʭʪʫ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʪʨʫʙʳ ʟʝʨʥʦ ʚʳʜʝʨʞʠʚʘ-

ʝʪʩʷ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ, ʧʦʩʣʝ ʯʝʛʦ ʚʳʚʦʜʠʪʩʷ ʠʟ ʩʫʰʠʣʢʠ. 

ɺʠʙʨʘʮʠʦʥʥʳʝ ʟʝʨʥʦʩʫʰʠʣʢʠ ʩʦʩʪʦʷʪ ʠʟ ʨʷʜʘ ʨʝʰʝʪ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʦʜ-

ʥʦ ʧʦʜ ʜʨʫʛʠʤ. ɼʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʠ ʣʫʯʰʝʛʦ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʟʝʨʥʘ ʨʝʰʝʪʘ ʧʨʠ-

ʚʦʜʷʪ ʚ ʢʦʣʝʙʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ. ɼʚʠʞʫʱʝʝʩʷ ʥʘ ʨʝʰʝʪʝ ʟʝʨʥʦ ʧʨʦʥʠʟʳʚʘʝʪ 

ʥʘʛʨʝʪʳʡ ʘʛʝʥʪ ʩʫʰʢʠ, ʧʦʜʘʚʘʝʤʳʡ ʩʥʠʟʫ ʚʚʝʨʭ. 

ɺʠʙʨʘʮʠʦʥʥʘʷ ʟʝʨʥʦʩʫʰʠʣʢʘ (ʨʠʩʫʥʦʢ 1.42) ʚʢʣʶʯʘʝʪ ʨʘʙʦʯʠʡ ʦʨʛʘʥ, ʩʦ-

ʩʪʦʷʱʠʡ ʠʟ ʞʝʣʦʙʘ 1, ʥʘ ʢʦʪʦʨʦʤ ʨʘʟʤʝʱʝʥʳ ʢʨʦʥʰʪʝʡʥ 2, ʧʘʪʨʫʙʢʠ ʧʦʜʚʦʜʘ 

ʚʦʟʜʫʭʘ 3, ʧʘʪʨʫʙʦʢ ʚʳʛʨʫʟʢʠ ʧʨʦʜʫʢʪʘ 4 ʠ ʢʨʳʰʢʘ 5. ʂʨʳʰʢʘ ʩʥʘʙʞʝʥʘ ʧʘ-

ʪʨʫʙʢʦʤ ʟʘʛʨʫʟʢʠ ʧʨʦʜʫʢʪʘ 6 ʠ ʧʘʪʨʫʙʢʦʤ ʦʪʚʦʜʘ ʚʦʟʜʫʭʘ 7. ɺʥʫʪʨʠ ʨʘʙʦʯʝʛʦ 

ʦʨʛʘʥʘ ʫʩʪʘʥʦʚʣʝʥʳ ʧʝʨʬʦʨʠʨʦʚʘʥʥʳʡ ʣʠʩʪ 8, ʚʳʧʦʣʥʷʶʱʠʡ ʬʫʥʢʮʠʶ ʛʘʟʦ-

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʨʝʰʝʪʢʠ, ʘ ʪʘʢʞʝ ʟʘʩʣʦʥʢʘ 9. ʈʘʙʦʯʠʡ ʦʨʛʘʥ ʩʤʦʥʪʠʨʦʚʘʥ ʥʘ 

ʨʘʤʝ 10 ʥʘ ʧʨʫʞʠʥʘʭ 11. ɼʣʷ ʚʠʙʨʦʧʦʙʫʞʜʝʥʠʷ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʥʘ ʢʨʦʥʰʪʝʡʥʝ 

2 ʫʩʪʘʥʦʚʣʝʥ ʧʨʠʚʦʜ 12. 
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ʈʠʩʫʥʦʢ 1.42 - ɺʠʙʨʘʮʠʦʥʥʘʷ ʢʦʥʚʝʢʪʠʚʥʘʷ ʩʫʰʠʣʢʘ (ʦʙʦʟʥʘʯʝʥʠʷ ʚ ʪʝʢʩʪʝ) 

ɿʝʨʥʦʩʫʰʠʣʢʘ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʠʩʭʦʜʥʳʡ ʧʨʦʜʫʢʪ ʟʘʛʨʫʞʘ-

ʝʪʩʷ ʯʝʨʝʟ ʧʘʪʨʫʙʦʢ 6 ʚʥʫʪʨʴ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ, ʛʜʝ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʠʙʨʘʮʠʠ, 

ʩʦʟʜʘʚʘʝʤʦʡ ʧʨʠʚʦʜʦʤ 12, ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʧʝʨʬʦʨʠʨʦʚʘʥʥʦʤ ʣʠ-

ʩʪʝ 8 ʠ ʪʨʘʥʩʧʦʨʪʠʨʫʝʪʩʷ ʚ ʩʪʦʨʦʥʫ ʧʘʪʨʫʙʢʘ ʨʘʟʛʨʫʟʢʠ 4. 

ɻʦʨʷʯʠʡ ʚʦʟʜʫʭ, ʧʦʩʪʫʧʠʚʰʠʡ ʯʝʨʝʟ ʧʘʪʨʫʙʢʠ 3 ʚʥʫʪʨʴ ʩʫʰʠʣʢʠ, ʧʨʦʭʦ-

ʜʠʪ ʟʘʪʝʤ ʯʝʨʝʟ ʦʪʚʝʨʩʪʠʷ ʚ ʧʝʨʬʦʨʠʨʦʚʘʥʥʦʤ ʣʠʩʪʝ ʠ ʩʣʦʡ ʥʘʭʦʜʷʱʝʛʦʩʷ ʥʘ 

ʥʝʤ ʧʨʦʜʫʢʪʘ, ʢʦʪʦʨʳʡ ʧʨʠ ʵʪʦʤ ʧʨʠʭʦʜʠʪ ʚ ʧʩʝʚʜʦʦʞʠʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ. ɺ ʨʝ-

ʟʫʣʴʪʘʪʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʪʝʧʣʦʦʙʤʝʥʘ ʤʝʞʜʫ ʚʦʟʜʫʭʦʤ ʠ ʯʘʩʪʠʮʘʤʠ ʧʨʦʜʫʢʪʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʝʛʦ ʩʫʰʢʘ. ʆʪʨʘʙʦʪʘʥʥʳʡ ʚʦʟʜʫʭ ʯʝʨʝʟ ʧʘʪʨʫʙʦʢ 7 ʦʪʚʦʜʠʪʩʷ ʠʟ 

ʩʫʰʠʣʢʠ. 

ɺʨʝʤ̫ ʧʨʝʙʳʚʘʥʠʷ ʚ ʟʝʨʥʦʩʫʰʠʣʢʝ ʟʝʨʥʘ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʝʛʦ ʢʦʥʝʯ-

ʥʦʝ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʝ, ʨʝʛʫʣʠʨʫʝʪʩʷ ʧʘʨʘʤʝʪʨʘʤʠ ʚʠʙʨʘʮʠʠ ʧʨʠʚʦʜʘ 12, ʘ ʪʘʢʞʝ 

ʠʟʤʝʥʝʥʠʝʤ ʚʳʩʦʪʳ ʩʣʦʷ ʩ ʧʦʤʦʱʴʶ ʟʘʩʣʦʥʢʠ 9. ʉʫʰʠʣʢʘ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʢʘʢ ʚ 

ʧʝʨʠʦʜʠʯʝʩʢʦʤ, ʪʘʢ ʠ ʥʝʧʨʝʨʳʚʥʦʤ ʨʝʞʠʤʘʭ. 

ʃʦʪʢʦʚʘʷ ʩʫʰʠʣʢʘ ʉʃ-0,3x2 (ʨʠʩʫʥʦʢ 1.43) ï ʩʝʣʝʢʮʠʦʥʥʘʷ, ʧʨʝʜʥʘʟʥʘʯʝ-

ʥʘ ʜʣʷ ʩʫʰʢʠ ʩʝʤʷʥ ʩ ʢʦʥʪʨʦʣʴʥʳʭ ʧʠʪʦʤʥʠʢʦʚ, ʜʝʣʷʥʦʢ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 

ʨʘʟʤʥʦʞʝʥʠʷ ʠʣʠ ʜʨʫʛʦʛʦ ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʝʤʷʥ, ʜʣʷ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦ-

ʜʠʤʘ ʨʘʟʜʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʠ ʩʫʰʢʘ. 

  
                         ʘ)                                                                      ʙ) 

ʈʠʩʫʥʦʢ 1.43 ï ʃʦʪʢʦʚʘʷ ʟʝʨʥʦʩʫʰʠʣʢʘ ʉʃ-0,3x2: 

ʘ) ʦʙʱʠʡ ʚʠʜ; ʙ) ʢʦʥʩʪʨʫʢʪʠʚʥʘʷ ʩʭʝʤʘ: 1, 2 ï ʩʫʰʠʣʴʥʳʝ ʢʘʤʝʨʳ; 3 ï ʨʘʤʘ;       

4 ï ʛʠʜʨʦʧʦʜʲʸʤʥʠʢ; 5 ï ʚʝʥʪʠʣʷʪʦʨ; 6 ï ʙʫʥʢʝʨ; 7 ï ʚʦʟʜʫʭʦʧʦʜʦʛʨʝʚʘʪʝʣʴ;       

8 ï ʚʳʧʫʩʢʥʦʝ ʫʩʪʨʦʡʩʪʚʦ 

ʉʫʰʠʣʢʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʣʦʪʢʦʚ, ʩʫʰʠʣʴʥʳʭ ʢʘʤʝʨ, ʩʤʦʥʪʠʨʦʚʘʥʥʳʭ ʥʘ 

ʦʙʱʝʡ ʨʘʤʝ ʩ ʢʦʣʝʩʘʤʠ. ɼʥʦ ʢʘʤʝʨ ʩʜʝʣʘʥʦ ʠʟ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʩʝʪʢʠ, ʧʦʜ ʢʦʪʦ-
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ʨʫʶ ʧʦ ʢʦʨʦʙʘʤ ʚʝʥʪʠʣʷʪʦʨ ʧʦʜʘʝʪ ʥʘʛʨʝʪʳʡ ʚ ʵʣʝʢʪʨʦʢʘʣʦʨʠʬʝʨʝ ʛʦʨʷʯʠʡ ʚʦʟ-

ʜʫʭ. 

ɺʝʥʪʠʣʷʪʦʨ ʧʨʠʚʦʜʠʪʩʷ ʚ ʜʝʡʩʪʚʠʝ ʦʪ ʵʣʝʢʪʨʦʤʦʪʦʨʘ, ʟʘʧʫʩʢ ʝʛʦ ʠ ʚʢʣʶ-

ʯʝʥʠʝ ʵʣʝʢʪʨʦʢʘʣʦʨʠʬʝʨʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʫʩʢʘʪʝʣʝʤ, ʩʤʦʥʪʠʨʦʚʘʥʥʦʛʦ ʥʘ ʧʫʣʴ-

ʪʝ ʫʧʨʘʚʣʝʥʠʷ, ʥʘ ʢʦʪʦʨʦʤ ʠʤʝʶʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʚʳʢʣʶʯʘʪʝʣʠ ʠ ʩʠʛʥʘʣʴʥʳʝ 

ʣʘʤʧʳ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʯʠʱʝʥʥʳʝ ʩʝʤʝʥʘ ʟʘʛʨʫʞʘʶʪ ʚ ʩʫʰʠʣʴʥʳʝ ʢʘʤʝʨʳ, 

ʦʙʦʨʫʜʦʚʘʥʥʳʝ ʧʦʜʚʠʞʥʳʤʠ ʙʦʢʦʚʳʤʠ ʩʪʝʥʢʘʤʠ. ʇʨʠ ʥʘʢʣʦʥʥʦʤ ʧʦʣʦʞʝʥʠʠ 

ʵʪʠʭ ʩʪʝʥʦʢ ʩʣʦʶ ʟʝʨʥʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʜʘʥʘ ʬʦʨʤʘ ʫʩʝʯʝʥʥʦʡ ʧʨʠʟʤʳ. ɺ ʧʨʦ-

ʮʝʩʩʝ ʩʫʰʢʠ ʚʦʟʜʫʭ, ʥʘʛʥʝʪʘʝʤʳʡ ʚʝʥʪʠʣʷʪʦʨʦʤ, ʧʨʦʥʠʟʳʚʘʝʪ ʩʣʦʡ ʟʝʨʥʘ ʩʥʠʟʫ 

ʚʚʝʨʭ ʠ ʫʭʦʜʠʪ ʚ ʘʪʤʦʩʬʝʨʫ. ʇʨʠ ʵʪʦʤ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʳʩʳʭʘʶʪ ʩʝʤʝʥʘ, ʢʦ-

ʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʙʣʠʞʝ ʢ ʩʝʪʢʝ. ʇʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʪʦʣʱʠʥʳ ʩʣʦʷ ʩʢʦʨʦʩʪʴ 

ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ ʚʦʟʨʘʩʪʘʝʪ, ʯʪʦ ʠ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ 

ʚʳʩʳʭʘʥʠʷ ʩʝʤʷʥ ʧʦ ʪʦʣʱʠʥʝ ʩʣʦʷ. 

ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʩʫʰʢʠ ʢʘʣʦʨʠʬʝʨ ʚʳʢʣʶʯʘʶʪ, ʠ ʟʝʨʥʦ ʦʭʣʘʞʜʘʶʪ ʘʪʤʦ-

ʩʬʝʨʥʳʤ ʚʦʟʜʫʭʦʤ. 

ɺʳʛʨʫʞʘʶʪ ʟʝʨʥʦ ʠʟ ʢʘʤʝʨ ʯʝʨʝʟ ʨʘʟʛʨʫʟʦʯʥʳʝ ʣʶʢʠ; ʜʣʷ ʧʦʣʥʦʛʦ ʦʩʚʦ-

ʙʦʞʜʝʥʠʷ ʢʘʤʝʨ ʦʪ ʟʝʨʥʘ ʠʭ ʛʠʜʨʦʧʦʜʲʝʤʥʠʢʦʤ ʧʝʨʝʚʦʜʷʪ ʚ ʥʘʢʣʦʥʥʦʝ ʧʦʣʦ-

ʞʝʥʠʝ. 

ɿʝʨʥʦʩʫʰʠʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ, ʚ ʢʦʪʦʨʳʭ ʥʘʛʨʝʚ ʟʝʨʥʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 

ʧʦʣʝ ʪʦʢʦʚ ʚʳʩʦʢʦʡ ʠ ʩʚʝʨʭʚʳʩʦʢʦʡ ʯʘʩʪʦʪ (ʊɺʏ ʠ ʉɺʏ), ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʨʝʘʣʠʟʦʚʘʥʳ ʚ ʚʠʜʝ ʦʧʳʪʥʦ-ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ. ʇʨʠ ʪʘʢʦʡ ʩʫʰʢʝ 

ʟʝʨʥʦ ʧʨʦʛʨʝʚʘʝʪʩʷ ʧʦ ʚʩʝʡ ʪʦʣʱʠʥʝ ʩʣʦʷ ʩʨʘʟʫ. 

ʅʘ ʨʠʩʫʥʢʝ 1.44 ʧʨʝʜʩʪʘʚʣʝʥʘ ʉɺʏ-ʩʫʰʠʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ (ʧʘʪʝʥʪ           

ʈʌ ̄ 2380632.). 

  
                                       ʘ)                                                                  ʙ) 

ʈʠʩʫʥʦʢ 1.44 - ʉɺʏ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʩʫʰʢʠ ʟʝʨʥʘ: 

ʘ) ʦʙʱʠʡ ʚʠʜ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ: 1 ï ʟʘʛʨʫʟʦʯʥʳʡ ʙʫʥʢʝʨ; 2 ï ʤʝʭʘ-

ʥʠʟʤ ʟʘʛʨʫʟʢʠ; 3 ï ʢʦʨʧʫʩ; 4 ï ʧʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ; 5 ï ʧʫʩʢʦʟʘʱʠʪʥʳʡ ʙʣʦʢ;        

6 ï ʥʘʛʥʝʪʘʪʝʣʴʥʳʡ ʚʝʥʪʠʣʷʪʦʨ; 7 ï ʥʝʩʫʱʘʷ ʨʘʤʘ; 8 ï ʚʳʛʨʫʟʥʦʝ ʫʩʪʨʦʡʩʪʚʦ;      

9 ï ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʘʧʧʘʨʘʪʫʨʘ; 10 ï ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ ʜʣʷ 
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ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ; ʙ) ʩʭʝʤʘ ʫʩʪʘʥʦʚʢʠ: 1 ï ʟʘʛʨʫʟʦʯʥʳʡ ʙʫʥʢʝʨ; 2 ï ʚʳʛʨʫʟʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ; 3 ï ʩʫʰʠʣʴʥʘʷ ʢʘʤʝʨʘ; 4 ï ʨʝʟʦʥʘʪʦʨʥʘʷ ʢʘʤʝʨʘ; 5 ï ʩʠʩʪʝʤʘ ʦʭʣʘ-

ʞʜʝʥʠʷ ʤʘʛʥʝʪʨʦʥʘ; 6 ï ʧʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ; 7 ï ʧʫʩʢʦʟʘʱʠʪʥʳʡ ʙʣʦʢ; 8 ï ʤʘʛʥʝ-

ʪʨʦʥ ʩ ʚʦʣʥʦʚʦʜʦʤ; 9 ï ʠʥʚʝʨʪʦʨ; 10 ï ʙʝʩʧʨʦʚʘʣʴʥʘʷ ʨʘʜʠʦʧʨʦʟʨʘʯʥʘʷ ʩʝʪʢʘ,   

11 ï ʵʢʨʘʥʠʨʫʶʱʘʷ ʩʝʪʢʘ; 12 ï ʚʦʟʜʫʭʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ ʢʘʥʘʣ; 13 ï ʥʘʛʥʝʪʘ-

ʪʝʣʴʥʳʡ ʚʝʥʪʠʣʷʪʦʨ; 14 ï ʨʘʤʘ 

ʅʝʜʦʩʪʘʪʢʘʤʠ ʜʘʥʥʦʡ ʟʝʨʥʦʩʫʰʠʣʢʠ, ʢʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʷʚʣʷʶʪʩʷ 

ʙʦʣʴʰʦʡ ʨʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʠ ʥʝʙʦʣʴʰʘʷ ʧʨʦʠʟ-

ʚʦʜʠʪʝʣʴʥʦʩʪʴ. 

ʅʝʜʦʩʪʘʪʦʯʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʶʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦʟʜʫʰʥʦ-

ʩʦʣʥʝʯʥʦʤʫ ʩʧʦʩʦʙʫ ʩʫʰʢʠ. ʀʩʧʦʣʴʟʫʷ ʧʣʦʱʘʜʢʫ ʩ ʪʚʸʨʜʳʤ ʧʦʢʨʳʪʠʝʤ, ʟʘ 

ʦʜʠʥ ʩʦʣʥʝʯʥʳʡ ʜʝʥʴ ʤʦʞʥʦ ʩʥʷʪʴ 3é4 % ʚʣʘʛʠ ʧʨʠ ʧʦʣʥʦʤ ʩʦʭʨʘʥʝʥʠʠ ʩʝ-

ʤʝʥʥʳʭ ʜʦʩʪʦʠʥʩʪʚ ʟʝʨʥʘ. ʅʝʜʦʩʪʘʪʢʘʤʠ ʪʘʢʦʡ ʩʫʰʢʠ ʷʚʣʷʶʪʩʷ ʧʦʣʥʘʷ ʟʘʚʠʩʠ-

ʤʦʩʪʴ ʧʨʦʮʝʩʩʘ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠ ʦʪʩʫʪʩʪʚʠʝ ʩʨʝʜʩʪʚ ʤʝʭʘʥʠʟʘʮʠʠ ʜʘʥʥʦ-

ʛʦ ʚʠʜʘ ʨʘʙʦʪ (ʨʠʩʫʥʦʢ 1.45) [27]. 

 
ʈʠʩʫʥʦʢ 1.45 ï ʉʫʰʢʘ ʟʝʨʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ 

ʉʫʰʠʣʢʠ ʩ ʢʦʥʪʘʢʪʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʜʚʦʜʘ ʪʝʧʣʦʪʳ ʥʝ ʥʘʰʣʠ ʰʠʨʦʢʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʟʝʨʥʦʩʫʰʝʥʠʠ. ʕʪʦ ʩʚʷʟʘʥʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ ʪʝʤ, ʯʪʦ ʧʨʠ 

ʩʫʰʢʝ ʟʝʨʥʘ ʥʘ ʥʘʛʨʝʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʥʦ ʥʘʛʨʝʚʘʝʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦ: ʥʠʞʥʠʝ 

ʩʣʦʠ ʧʝʨʝʩʫʰʠʚʘʶʪʩʷ, ʘ ʚʝʨʭʥʠʝ ʥʝʜʦʩʳʭʘʶʪ. ʆʜʥʘʢʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʦʩ-

ʥʦʚʘʥʦ, ʯʪʦ ʜʘʥʥʳʡ ʚʠʜ ʩʫʰʢʠ ʧʦʣʫʯʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʝʨʝʜ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ 

ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ʝʜʠʥʠʯʥʦʛʦ ʟʝʨʥʦʚʦʛʦ ʩʣʦʷ ʠ ʧʦʩʪʦʷʥʥʦʤ ʧʝʨʝʤʝʰʠʚʘʥʠʠ ʠʣʠ 

ʚʦʨʦʰʝʥʠʠ ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʊʝʭʥʠʯʝʩʢʠ ʵʪʦ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ, 

ʧʨʠʤʝʥʷʷ ʚ ʩʫʰʠʣʴʥʳʭ ʫʩʪʘʥʦʚʢʘʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʘʙʦʯʠʝ ʦʨʛʘʥʳ. ʇʨʠ ʵʪʦʤ 

ʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʨʘʙʦʯʠʝ ʦʨʛʘʥʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʜʥʦ-

ʚʨʝʤʝʥʥʦ ʩʦʚʤʝʱʘʪʴ ʧʨʦʮʝʩʩʳ ʩʫʰʢʠ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠ-

ʘʣʘ. 

ɺ ʋʣʴʷʥʦʚʩʢʦʡ ɻʉʍɸ ʠʤ. ʇ.ɸ. ʉʪʦʣʳʧʠʥʘ ʩʦʟʜʘʥʳ ʠ ʘʧʨʦʙʠʨʦʚʘʥʳ ʥʝ-

ʩʢʦʣʴʢʦ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʟʝʨʥʦʩʫʰʠʣʦʢ ʩ ʢʦʥʪʘʢʪ-

ʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʜʚʦʜʘ ʪʝʧʣʦʪʳ. 

ʅʘ ʨʠʩʫʥʢʝ 1.46 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʟʝʨʥʦʩʫʰʠʣʢʠ ʢʦʥʪʘʢʪʥʦʛʦ ʪʠʧʘ ʚʳ-



82 

 

ʧʦʣʥʝʥʥʦʡ ʧʦ ʧʘʪʝʥʪʫ ʈʌ ˉ 1742603. 

ɿʝʨʥʦʩʫʰʠʣʢʘ ʩʦʩʪʦʠʪ ʠʟ ʪʦʢʦʥʝʧʨʦʚʦʜʷʱʝʛʦ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʢʦʞʫʭʘ 1, 

ʠʤʝʶʱʝʛʦ ʦʪʚʝʨʩʪʠʷ 2 ʠ 3 ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʟʝʨʥʘ, ʜʠʘʤʝʪʨ ʢʦʪʦʨʳʭ ʫʚʝʣʠʯʠʚʘ-

ʝʪʩʷ ʢ ʨʘʟʛʨʫʟʦʯʥʦʤʫ ʦʢʥʫ 4, ʩʧʠʨʘʣʴʥʦ-ʚʠʥʪʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʛʦ ʨʘʙʦʯʝ-

ʛʦ ʦʨʛʘʥʘ 5, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʧʦ ʦʩʠ ʮʠʣʠʥʜʨʘ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʨʘʱʝʥʠʷ ʠ ʧʦʜ-

ʢʣʶʯʝʥʥʦʛʦ ʢ ʠʩʪʦʯʥʠʢʫ ʪʦʢʘ ʧʨʠ ʧʦʤʦʱʠ ʢʦʣʣʝʢʪʦʨʦʚ 6 ʠ ʱʝʪʦʢ 7. 

 

  
ʈʠʩʫʥʦʢ 1.46 ï ɿʝʨʥʦʩʫʰʠʣʢʘ ʢʦʥʪʘʢʪʥʦʛʦ ʪʠʧʘ (ʦʙʦʟʥʘʯʝʥʠʷ ʚ ʪʝʢʩʪʝ) 

ʂʦʞʫʭ ʩʥʘʙʞʝʥ ʫʩʪʨʦʡʩʪʚʦʤ ʦʭʣʘʞʜʝʥʠʷ, ʚʢʣʶʯʘʶʱʠʤ ʚʝʥʪʠʣʷʪʦʨ 8 ʠ 

ʚʦʟʜʫʭʦʚʦʜ 9 ʩ ʦʢʥʘʤʠ 10, ʩʦʝʜʠʥʝʥʥʳʡ ʩ ʥʠʞʥʝʡ ʧʝʨʬʦʨʠʨʦʚʘʥʥʦʡ ʯʘʩʪʴʶ 

ʢʦʞʫʭʘ ʧʦ ʫʛʣʫ ɓ. ʇʣʦʱʘʜʴ ʦʢʦʥ 10 ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʜʚʠʞʝʥʠʷ 

ʟʝʨʥʘ. ɹʫʥʢʝʨ 11 ʨʘʩʧʦʣʦʞʝʥ ʥʘʜ ʟʘʛʨʫʟʦʯʥʳʤ 10 ʦʢʥʦʤ ʠ ʩʥʘʙʞʸʥ ʟʘʩʣʦʥʢʦʡ 

13. ʉʧʠʨʘʣʴʥʦ-ʚʠʥʪʦʚʦʡ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʡ ʨʘʙʦʯʠʡ ʦʨʛʘʥ 5 ʧʦʣʫʯʘʝʪ ʧʨʠʚʦʜ 

ʦʪ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ 14 ʧʦʩʨʝʜʩʪʚʦʤ ʨʝʤʝʥʥʦʡ ʧʝʨʝʜʘʯʠ 15 ʯʝʨʝʟ ʚʘʣ 16, ʢʦʪʦ-

ʨʳʡ ʦʧʠʨʘʝʪʩʷ ʥʘ ʧʦʜʰʠʧʥʠʢʠ 17. 

ʆʪʚʝʨʩʪʠʷ ʜʣʷ ʫʜʘʣʝʥʠʷ ʚʣʘʛʠ ʨʘʩʧʦʣʦʞʝʥʳ ʧʦ ʚʝʨʭʥʝʡ ʦʙʨʘʟʫʶʱʝʡ ʢʦ-

ʞʫʭʘ ʧʦ ʫʛʣʫ Ŭ ʦʪ ʟʘʛʨʫʟʦʯʥʦʛʦ ʜʦ ʨʘʟʛʨʫʟʦʯʥʦʛʦ ʦʢʦʥ. 

ʊʝʤʧʝʨʘʪʫʨʫ ʥʘʛʨʝʚʘ ʟʝʨʥʘ ʨʝʛʫʣʠʨʫʶʪ ʠʟʤʝʥʝʥʠʝʤ ʥʘʧʨʷʞʝʥʠʷ ʠ ʩʠʣʳ 
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ʪʦʢʘ, ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʛʦ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ, ʘ ʪʘʢʞʝ ʧʦʜʘʯʠ 

ʤʘʪʝʨʠʘʣʘ ʠʟ ʙʫʥʢʝʨʘ. 

ʇʦ ʠʪʦʛʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʳʪʥʦʛʦ ʦʙʨʘʟʮʘ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʩʫʤʤʘʨʥʳʡ 

ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʵʥʝʨʛʠʠ ʫ ʧʨʝʜʣʘʛʘʝʤʦʡ ʩʫʰʠʣʢʠ ʩʦʩʪʘʚʣʷʝʪ 4,3 ʄɼʞ/ʢʛ ʠʩ-

ʧʘʨʝʥʥʦʡ ʚʣʘʛʠ. 

ʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʜʘʥʥʦʡ ʟʝʨʥʦʩʫʰʠʣʢʠ ʩʦʩʪʘʚʣʷʝʪ 82 ʢʛ/ʯ [14]. 

ɿʝʨʥʦʩʫʰʠʣʢʘ ʢʦʥʪʘʢʪʥʦʛʦ ʪʠʧʘ ʧʦ ʧʘʪʝʥʪʫ ʈʌ ˉ 2297582 (ʨʠʩʫʥʦʢ 1.47) 

ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

 
ʘ) 

 
ʙ) 

ʈʠʩʫʥʦʢ 1.47 ï ɿʝʨʥʦʩʫʰʠʣʢʘ ʢʦʥʪʘʢʪʥʦʛʦ ʪʠʧʘ: 

ʘ) ʦʙʱʠʡ ʚʠʜ: 1 ï ʤʦʪʦʨ-ʨʝʜʫʢʪʦʨ; 2 ï ʟʘʛʨʫʟʦʯʥʦʝ ʦʢʥʦ; 3 ï ʧʦʛʨʫʟʯʠʢ; 4 ï ʪʝʧ-

ʣʦʦʙʤʝʥʥʠʢ; 5 ï ʚʳʛʨʫʟʥʦʝ ʦʢʥʦ; 6 ï ʚʝʥʪʠʣʷʪʦʨ; 7 ï ʬʠʣʴʪʨ; ʙ) ʢʦʥʩʪʨʫʢʪʠʚʥʘʷ 

ʩʭʝʤʘ: 1 - ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʡ ʢʦʨʧʫʩ; 2 - ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʧʝʨʬʦʨʠʨʦʚʘʥʥʳʡ 

ʢʦʞʫʭ; 3 - ʧʝʨʬʦʨʠʨʦʚʘʥʥʳʡ ʩʪʘʢʘʥ; 4 - ʟʘʛʨʫʟʦʯʥʳʡ ʙʫʥʢʝʨ; 5 - ʚʳʛʨʫʟʥʦʝ ʦʢ-

ʥʦ; 6 - ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʡ ʩʧʠʨʘʣʴʥʦ-ʚʠʥʪʦʚʦʡ ʨʘʙʦʯʠʡ ʦʨʛʘʥ; 7 - ʚʝʥʪʠʣʷʪʦʨ; 

8 - ʚʦʟʜʫʭʦʚʦʜ; 9 - ʬʠʣʴʪʨ; 10 - ʧʨʠʚʦʜ; 11 - ʧʨʦʨʝʟʠ; 12 - ʥʘʛʨʝʚʘʪʝʣʴʥʳʝ ʵʣʝ-

ʤʝʥʪʳ; ʩʪʨʝʣʢʘʤʠ ʧʦʢʘʟʘʥʦ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ 

ʇʨʠ ʧʦʧʘʜʘʥʠʠ ʟʝʨʥʘ ʠʟ ʟʘʛʨʫʟʦʯʥʦʛʦ ʙʫʥʢʝʨʘ ʚ ʢʦʣʴʮʝʚʦʡ ʟʘʟʦʨ ʤʝʞʜʫ 

ʧʝʨʬʦʨʠʨʦʚʘʥʥʳʤ ʢʦʞʫʭʦʤ ʠ ʩʪʘʢʘʥʦʤ, ʦʥʦ ʟʘʭʚʘʪʳʚʘʝʪʩʷ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʤ 
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ʩʧʠʨʘʣʴʥʦ-ʚʠʥʪʦʚʳʤ ʨʘʙʦʯʠʤ ʦʨʛʘʥʦʤ. ʂʦʥʪʘʢʪʠʨʫʷ ʩ ʥʘʛʨʝʪʳʤʠ ʧʦʚʝʨʭʥʦ-

ʩʪʷʤʠ ʧʝʨʬʦʨʠʨʦʚʘʥʥʦʛʦ ʢʦʞʫʭʘ ʠ ʩʪʘʢʘʥʘ, ʟʝʨʥʦ ʪʝʨʷʝʪ ʚʣʘʛʫ. ʇʨʠ ʜʚʠʞʝʥʠʠ 

ʚʦʟʜʫʭ ʦʭʣʘʞʜʘʝʪ ʚʥʝʰʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʞʫʭʘ, ʥʘʛʨʝʚʘʝʪʩʷ ʠ ʧʦʩʪʫʧʘʝʪ ʯʝʨʝʟ 

ʧʝʨʬʦʨʘʮʠʶ ʢʦʞʫʭʘ ʚ ʟʦʥʫ ʩʫʰʢʠ, ʛʜʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʜʦʛʨʝʚʘʝʪ ʟʝʨʥʦ. 

ʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʟʝʨʥʦʩʫʰʠʣʢʠ ʜʦʩʪʠʛʘʝʪ         

250 ʢʛ/ʯ. 

ɹʫʥʢʝʨʘ ʘʢʪʠʚʥʦʛʦ ʚʝʥʪʠʣʠʨʦʚʘʥʠʷ ʜʣʷ ʩʥʠʞʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ ʚʧʝʨ-

ʚʳʝ ʥʘʯʘʣʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʣʝʜʩʪʚʠʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘ-

ʛʦʪʦʚʢʠ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʟʝʨʥʘ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʦʙʨʘʙʘʪʳʚʘʪʴ ʙʝʟ ʪʝʧʣʦʚʦʡ 

ʩʫʰʢʠ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʟʝʨʥʦ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʚʣʘʞʥʦʩʪʴʶ ʤʦʞʥʦ ʧʦʩʪʝʧʝʥʥʦ 

ʧʦʜʩʫʰʠʚʘʪʴ, ʦʭʣʘʞʜʘʪʴ, ʢʦʥʩʝʨʚʠʨʦʚʘʪʴ, ʘʵʨʠʨʦʚʘʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʩʦ-

ʩʪʦʷʥʠʷ ʠ ʥʘʟʥʘʯʝʥʠʷ. ʕʪʦʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʠʝʤ ʦʙʝʩʧʝʯʠʚʘʝʪ, ʚʦ-ʧʝʨʚʳʭ, 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʵʥʝʨʛʦʟʘʪʨʘʪ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʪʝʧʣʦʚʦʡ ʩʫʰʢʦʡ. ɺʦ-

ʚʪʦʨʳʭ, ʧʦʚʳʰʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʩʝʤʷʥ ʠʣʠ ʟʝʨʥʘ ʟʘ ʩʯʝʪ çʤʷʛʢʦʛʦè ʟʘʚʝʨʰʝʥʠʷ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʩʦʟʨʝʚʘʥʠʝʤ ʠ ʩʪʘʙʠʣʠʟʘʮʠʝʡ ʙʝʣʢʦʚʦ-

ʬʝʨʤʝʥʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɺ-ʪʨʝʪʴʠʭ, ʧʨʠʝʤ ʥʝ ʪʨʝʙʫʝʪ ʩʣʦʞʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʠʣʠ ʙʦʣʴʰʠʭ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ. ʇʦʵʪʦʤʫ ʘʢʪʠʚʥʦʝ ʚʝʥʪʠʣʠʨʦʚʘʥʠʝ ʰʠʨʦ-

ʢʦ ʧʨʠʤʝʥʷʶʪ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʦʩʥʦʚʥʳʭ ʦʙʲʝʤʦʚ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʟʝʨʥʘ ʚ 

ʨʷʜʝ ʘʛʨʘʨʥʦ-ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ (ʉʐɸ, ʂʘʥʘʜʝ, ɸʚʩʪʨʘʣʠʠ). 

ɺʝʥʪʠʣʠʨʫʝʤʳʝ ʙʫʥʢʝʨʘ (ʨʠʩʫʥʦʢ 1.48) ʩʦʩʪʦʷʪ ʠʟ ʙʫʥʢʝʨʘ ʠ ʚʝʥʪʠʣʷʪʦʨʘ 

ʩ ʚʦʟʜʫʭʦʧʦʜʦʛʨʝʚʘʪʝʣʝʤ ʠ ʚʦʟʜʫʭʦʧʨʦʚʦʜʦʤ. ʇʦʜʦʛʨʝʪʳʡ ʚʦʟʜʫʭ ʧʨʦʥʠʟʳʚʘʝʪ 

ʥʘʭʦʜʷʱʝʝʩʷ ʚ ʙʫʥʢʝʨʝ ʚʣʘʞʥʦʝ ʟʝʨʥʦ, ʚʳʩʫʰʠʚʘʷ ʝʛʦ. ʕʪʠ ʫʩʪʘʥʦʚʢʠ ʧʨʠʤʝ-

ʥʷʶʪ ʪʘʢʞʝ ʜʣʷ ʚʝʥʪʠʣʠʨʦʚʘʥʠʷ ʟʝʨʥʘ ʥʘʨʫʞʥʳʤ ʚʦʟʜʫʭʦʤ ʧʨʠ ʝʛʦ ʦʭʣʘʞʜʝʥʠʠ 

ʠ ʢʦʥʩʝʨʚʘʮʠʠ. 

 
ʈʠʩʫʥʦʢ 1.48 - ɹʫʥʢʝʨ ʘʢʪʠʚʥʦʛʦ ʚʝʥʪʠʣʠʨʦʚʘʥʠʷ GSI: 

1 ï ʨʘʩʧʨʝʜʝʣʠʪʝʣʴ ʚʣʘʞʥʦʛʦ ʟʝʨʥʘ; 2, 4 ï ʩʪʦʡʢʘ ʨʘʩʧʨʝʜʝʣʠʪʝʣʷ ʚʣʘʞʥʦʛʦ ʟʝʨ-

ʥʘ; 3 ï ʧʨʠʝʤʥʳʡ ʙʫʥʢʝʨ; 5 ï ʚʝʥʪʠʣʷʪʦʨ ʩ ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʝʤ; 6 - ʩʠʩʪʝʤʘ 

ʚʳʚʦʜʘ ʚʣʘʞʥʦʛʦ ʚʦʟʜʫʭʘ; 7 ï ʜʥʦ ʩʫʰʠʣʴʥʦʡ ʩʝʢʮʠʠ ʙʫʥʢʝʨʘ; 8 ï ʣʦʪʢʦʚʳʡ ʢʘ-

ʥʘʣ; 9 ï ʰʠʙʝʨʥʘʷ ʟʘʩʣʦʥʢʘ; 10 ï ʦʩʥʦʚʘʥʠʝ ʣʦʪʢʦʚʦʡ ʩʠʩʪʝʤʳ ʙʫʥʢʝʨʘ;            

11 ï ʰʣʶʟ; 12 ï ʚʦʟʜʫʰʥʳʡ ʢʘʥʘʣ 
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ʅʘ ʨʠʩʫʥʢʝ 1.49 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʙʫʥʢʝʨʘ ɹɺ-40 ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ. ɿʝʨʥʦ ʧʦʩʪʫʧʘʝʪ ʚ ʧʨʠʸʤʥʳʡ ʙʫʥʢʝʨ 11 ʠ ʨʘʚʥʦʤʝʨʥʦ ʟʘʧʦʣʥʷʝʪ ʧʨʦ-

ʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʢʦʨʧʫʩʦʤ 10 ʠ ʚʦʟʜʫʭʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʪʨʫʙʦʡ 13. ʇʨʠ 

ʧʦʜʩʫʰʠʚʘʥʠʠ ʟʝʨʥʘ ʚʦʟʜʫʭ, ʧʦʜʦʛʨʝʪʳʡ ʥʘ 3é5 ÜC ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫ-

ʞʘʶʱʝʡ ʩʨʝʜʳ, ʥʘʛʥʝʪʘʝʪʩʷ ʚʝʥʪʠʣʷʪʦʨʦʤ 18 ʚ ʚʦʟʜʫʭʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʫʶ 

ʪʨʫʙʫ 13, ʧʨʦʥʠʟʳʚʘʝʪ ʩʣʦʡ ʟʝʨʥʘ ʠ ʫʭʦʜʠʪ ʚ ʘʪʤʦʩʬʝʨʫ. ʂʦʛʜʘ ʟʝʨʥʦ ʦʭʣʘʞʜʘ-

ʝʪʩʷ, ʵʣʝʢʪʨʦʢʘʣʦʨʠʬʝʨ 20 ʦʪʢʣʶʯʘʶʪ. 

   
                                    ʘ)                                                            ʙ) 

ʈʠʩʫʥʦʢ 1.49 ï ɺʝʥʪʠʣʠʨʫʝʤʳʡ ʙʫʥʢʝʨ ɹɺ-40: 

ʘ) ʦʙʱʠʡ ʚʠʜ; ʙ) ʩʭʝʤʘ: 1 - ʪʷʛʘ ʮʠʣʠʥʜʨʘ; 2 - ʢʦʨʧʫʩ ʙʫʥʢʝʨʘ; 3 - ʚʣʘʛʦʨʝʛʫʣʷ-

ʪʦʨ; 4 - ʪʨʦʩ; 5 - ʣʝʩʪʥʠʮʘ ʥʘʨʫʞʥʘʷ; 6 - ʧʨʦʙʦʦʪʙʦʨʥʠʢ; 7 - ʜʘʪʯʠʢ ʫʨʦʚʥʷ ʟʝʨ-

ʥʘ; 8 - ʪʨʦʩʦʙʣʦʯʥʘʷ ʩʠʩʪʝʤʘ; 9 - ʣʝʩʪʥʠʮʘ ʚʥʫʪʨʝʥʥʷʷ; 10 - ʢʦʨʧʫʩ; 11 - ʙʫʥʢʝʨ 

ʧʨʠʝʤʥʳʡ; 12 - ʢʣʘʧʘʥ ʧʣʘʚʘʶʱʠʡ; 13 - ʪʨʫʙʘ ʚʦʟʜʫʭʦʨʘʩʧʨʝʜʝʣʠʪʝʣʷ; 14 - ʩʝʢ-

ʮʠʷ ʢʦʨʧʫʩʘ; 15 - ʢʦʨʧʫʩ; 16 - ʨʘʤʘ; 17 - ʧʘʪʨʫʙʦʢ; 18 - ʚʝʥʪʠʣʷʪʦʨ; 19 - ʩʪʦʡʢʘ; 

20 - ʵʣʝʢʪʨʦʢʘʣʦʨʠʬʝʨ; 21 - ʰʠʙʝʨ; 22 - ʢʦʥʫʩ ʦʙʨʘʪʥʳʡ; 23 - ʣʝʙʝʜʢʘ ʨʫʯʥʘʷ; 

24 - ʪʫʤʙʘ 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʘʢʪʠʚʥʦʛʦ ʚʝʥʪʠʣʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʫʙʝʜʠʪʴʩʷ ʚ ʮʝʣʝ-

ʩʦʦʙʨʘʟʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʵʪʦʡ ʦʧʝʨʘʮʠʠ, ʪ. ʝ. ʥʫʞʥʦ ʟʥʘʪʴ, 

ʤʦʞʥʦ ʣʠ ʩʥʠʟʠʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʟʝʨʥʘ ʠ ʝʛʦ ʚʣʘʞʥʦʩʪʴ. ɼʣʷ ʵʪʦʛʦ ʩʣʝʜʫʝʪ ʦʧʨʝ-

ʜʝʣʠʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ ʠ ʚʦʟʜʫʭʘ. ʅʝʣʴʟʷ ʚʝʥʪʠʣʠʨʦʚʘʪʴ ʟʝʨʥʦ ʚ 

ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʫʚʣʘʞʥʝʥʠʝ ʟʝʨʥʘ, ʪ. ʝ. ʚʝʥʪʠʣʠʨʦʚʘʪʴ ʭʦ-

ʣʦʜʥʦʝ ʟʝʨʥʦ ʙʦʣʝʝ ʪʝʧʣʳʤ ʚʦʟʜʫʭʦʤ ʠʣʠ ʧʨʦʜʫʚʘʪʴ ʩʫʭʦʝ ʟʝʨʥʦ ʪʝʧʣʳʤ ʠ 

ʦʯʝʥʴ ʚʣʘʞʥʳʤ ʚʦʟʜʫʭʦʤ. 

ʄʠʥʠʤʘʣʴʥʘʷ ʫʜʝʣʴʥʘʷ ʧʦʜʘʯʘ ʚʦʟʜʫʭʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʫʣʴʪʫʨʳ, ʚʣʘʞ-

ʥʦʩʪʠ ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʳʩʦʪʳ ʥʘʩʳʧʠ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 1.26 [7, 9, 11, 158, 

159]. 

ʉʝʤʝʥʥʦʝ ʟʝʨʥʦ ʣʫʯʰʝ ʩʥʘʯʘʣʘ ʚʝʥʪʠʣʠʨʦʚʘʪʴ ʪʝʧʣʳʤ ʚʦʟʜʫʭʦʤ ʩ ʪʝʤʧʝ-

ʨʘʪʫʨʦʡ 18...36 Áʉ, ʯʪʦʙʳ ʥʝ ʟʘʪʦʨʤʦʟʠʪʴ ʝʛʦ ʧʦʩʣʝʫʙʦʨʦʯʥʦʝ ʜʦʟʨʝʚʘʥʠʝ. 
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ʆʭʣʘʞʜʘʪʴ ʠ ʧʨʦʤʦʨʘʞʠʚʘʪʴ ʵʪʦ ʟʝʨʥʦ ʩʣʝʜʫʝʪ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 0 Áʉ, ʥʦ ʥʝ ʥʠ-

ʞʝ ʤʠʥʫʩ 3...5 Áʉ. 

ʊʘʙʣʠʮʘ 1.26 ï ɿʘʚʠʩʠʤʦʩʪʴ ʫʜʝʣʴʥʦʡ ʧʦʜʘʯʠ ʚʦʟʜʫʭʘ ʦʪ ʚʠʜʘ 

                           ʚʳʩʫʰʠʚʘʝʤʦʡ ʢʫʣʴʪʫʨʳ ʠ ʝʸ ʠʩʭʦʜʥʦʡ ʚʣʘʞʥʦʩʪʠ 

ʀʩʭʦʜʥʘʷ 

ʚʣʘʞʥʦʩʪʴ 

ʟʝʨʥʘ, % 

ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʫʜʝʣʴʥʘʷ ʧʦʜʘʯʘ 

ʚʦʟʜʫʭʘ, ʤ
3
/(ʪĿʯ) 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʳʩʦʪʘ ʥʘʩʳʧʠ, ʤ 

ɿʝʨʥʦʙʦʙʦʚʳʝ 

ʢʫʣʴʪʫʨʳ 
ʇʰʝʥʠʮʘ, ʨʦʞʴ, 

ʷʯʤʝʥʴ, ʦʚʸʩ, ʟʝʨʥʦ 

ʢʫʢʫʨʫʟʳ 

ʉʝʤʝʥʘ 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ 
ʇʨʦʩʦ 

16 30 3,5 3,0 2,0 3,5 

18 40 2,5 2,5 2,0 2,5 

20 60 2,0 2,0 1,8 2,0 

22 80 2,0 2,0 1,6 1,7 

24 120 2,0 1,5 1,5 1,5 

26 160 2,0 1,5 1,5 1,2 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʧʨʠʤʝʥʷʶʪ ʨʘʟʥʦʦʙʨʘʟʥʦʝ ʟʝʨʥʦʩʫʰʠʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʦʪʣʠʯʘʝʪʩʷ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʩʭʝʤʘʤʠ ʠʩʧʦʣʥʝʥʠʷ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʢʦʥʩʪʨʫʢʮʠʡ ʩʫʱʝʩʪʚʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʪʝʧʣʦ-

ʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʥʠ ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙ-

ʥʦʩʪʴ ʚ ʩʨʝʜʥʝʤ ʙʦʣʝʝ 2,5 ʪ/ʯ ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʤʘʣʳʭ ʧʘʨʪʠʡ 

ʟʝʨʥʘ ʥʝ ʵʬʬʝʢʪʠʚʥʦ. ʀʟʚʝʩʪʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʦʙʨʘʙʘʪʳʚʘʪʴ 

ʙʦʣʝʝ ʤʝʣʢʠʝ ʧʘʨʪʠʠ ʟʝʨʥʘ ʜʦ 0,3 ʪ/ʯ, ʪʘʢʞʝ ʥʝʵʬʬʝʢʪʠʚʥʳ, ʪʘʢ ʢʘʢ ʚ ʥʠʭ ʨʝʟʢʦ 

ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʩʫʤʤʘʨʥʳʝ ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʪʝʧʣʦʪʳ ʥʘ ʥʘʛʨʝʚ ʟʝʨʥʘ ʠ ʥʘ ʠʩ-

ʧʘʨʝʥʠʝ ʠʟ ʥʝʛʦ ʚʣʘʛʠ. 

ɹʦʣʝʝ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫʜʝʣʴʥʳʭ ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ ʚ ʫʩʪʘʥʦʚʢʘʭ ʠʥʦ-

ʩʪʨʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʦʩʪʠʛʘʶʪʩʷ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʟʘ ʩʯʝʪ ʚʥʝʜʨʝʥʠʷ 

ʵʣʝʤʝʥʪʦʚ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʧʨʦʮʝʩʩʦʤ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ. ʇʨʠ ʵʪʦʤ ʩʧʦʩʦʙʳ ʨʝʘʣʠʟʘʮʠʠ ʚ ʥʠʭ ʧʨʦ-

ʮʝʩʩʘ, ʘ ʪʘʢʞʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʭʝʤʳ ʢʘʯʝʩʪʚʝʥʥʦ ʥʝ ʦʪʣʠʯʘ-

ʶʪʩʷ ʦʪ ʘʥʘʣʦʛʠʯʥʳʭ ʫʩʪʘʥʦʚʦʢ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʅʝʙʦʣʴʰʠʝ ʟʝʨʥʦʧʨʦʠʟʚʦʜʷʱʠʝ ʠ ʟʝʨʥʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʬʝʨʤʝʨʩʢʠʝ (ʢʨʝʩʪʴʷʥʩʢʠʝ) ʭʦʟʷʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʚʩʝ 

ʙʦʣʴʰʝ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ, ʥʫʞʜʘʶʪʩʷ ʚ ʫʩʪʨʦʡʩʪʚʘʭ ʜʣʷ 

ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʥʝʙʦʣʴʰʠʭ ʧʘʨʪʠʡ ʟʝʨʥʘ. ʇʦʵʪʦʤʫ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʟʨʘʙʘ-

ʪʳʚʘʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʫʩʪʨʦʡʩʪʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦ-

ʩʪʠ, ʢʦʪʦʨʳʝ ʩʤʦʛʣʠ ʙʳ ʦʙʝʩʧʝʯʠʪʴ ʪʨʝʙʫʝʤʦʝ ʢʘʯʝʩʪʚʦ ʦʙʨʘʙʦʪʘʥʥʦʛʦ ʟʝʨʥʘ ʩ 

ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʵʥʝʨʛʠʠ. 

ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʥʘʛʨʝʚʘ ʟʝʨʥʦʚʦʡ ʤʘʩʩʳ, ʧʨʠʩʫʱʝʡ 

ʢʦʥʪʘʢʪʥʦʡ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʝ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʥʝʧʨʝʨʳʚʥʦʝ ʜʚʠʞʝʥʠʝ 

ʝʜʠʥʠʯʥʦʛʦ ʩʣʦʷ ʟʝʨʥʘ ʧʦ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʨʠ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʝ ʝʜʠ-

ʥʠʯʥʦʛʦ ʩʣʦʷ ʟʝʨʥʘ ʪʷʞʝʣʦ ʜʦʙʠʪʴʩʷ ʚʳʩʦʢʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ. ʆʜʥʘʢʦ 

ʧʨʠ ʦʧʪʠʤʘʣʴʥʦʤ ʩʦʯʝʪʘʥʠʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʠ ʨʝʞʠʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʪʘʢʠʭ 

ʫʩʪʨʦʡʩʪʚ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʡ ʧʦʪʨʝʙ-

ʥʦʩʪʷʤ ʤʝʣʢʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ. 
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1.5 ʋʩʣʦʚʠʷ ʠ ʨʝʞʠʤʳ ʩʫʰʢʠ ʟʝʨʥʘ 

1.5.1 ʆʩʦʙʝʥʥʦʩʪʠ ʩʫʰʢʠ ʟʝʨʥʘ ʠ ʩʝʤʷʥ ʚ ʟʝʨʥʦʩʫʰʠʣʢʘʭ 

ʨʘʟʣʠʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ɿʝʨʥʦ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʘ ʪʘʢʞʝ ʜʣʷ ʢʦʨʤʦʚʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʮʝʣʝʡ. ʇʠʱʝʚʘʷ ʮʝʥ-

ʥʦʩʪʴ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʠ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ, ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ ʠʟ ʟʝʨʥʘ, ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʟʘʚʠʩʷʪ ʦʪ ʩʧʦʩʦʙʦʚ ʠ ʨʝʞʠʤʦʚ ʝʛʦ ʩʫʰʢʠ. 

ʉʚʦʝʚʨʝʤʝʥʥʦ ʠ ʧʨʘʚʠʣʴʥʦ ʧʨʦʚʝʜʝʥʥʘʷ ʩʫʰʢʘ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʰʘʝʪ ʩʪʦʡ-

ʢʦʩʪʴ ʟʝʨʥʘ ʚ ʭʨʘʥʝʥʠʠ, ʥʦ ʠ ʫʣʫʯʰʘʝʪ ʝʛʦ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʝ ʠ ʩʝʤʝʥʥʳʝ ʜʦ-

ʩʪʦʠʥʩʪʚʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʫʰʢʠ ʫʩʢʦʨʷʝʪʩʷ ʧʦʩʣʝʫʙʦʨʦʯʥʦʝ ʜʦʟʨʝʚʘʥʠʝ, ʧʨʦʠʩ-

ʭʦʜʠʪ ʚʳʨʘʚʥʠʚʘʥʠʝ ʧʦ ʚʣʘʞʥʦʩʪʠ, ʫʣʫʯʰʘʶʪʩʷ ʮʚʝʪ, ʚʥʝʰʥʠʡ ʚʠʜ ʠ ʜʨʫʛʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʟʝʨʥʘ. ʉʫʰʢʘ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʚʳʭʦʜ ʠ ʢʘʯʝ-

ʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʟʝʨʥʘ ʚ ʤʫʢʫ ʠ ʢʨʫʧʫ. ʆʥʘ ʫʣʫʯʰʘʝʪ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʜʝʬʝʢʪʥʦʛʦ ʟʝʨʥʘ: ʧʨʦʨʦʩʰʝʛʦ, ʤʦʨʦʟʦʙʦʡʥʦʛʦ, ʧʦʚʨʝʞʜʝʥ-

ʥʦʛʦ ʢʣʦʧʦʤ-ʯʝʨʝʧʘʰʢʦʡ. 

ʈʝʞʠʤʳ ʩʫʰʢʠ ʟʝʨʥʘ ʚ ʟʝʨʥʦʩʫʰʠʣʢʘʭ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʠ ʢʦʥʩʪʨʫʢʮʠʡ 

ʦʛʨʘʥʠʯʝʥʳ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ - ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʥʘʛʨʝʚʘ 

ʟʝʨʥʘ. 

ʇʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʚʘ ʟʝʨʥʘ ʠ ʩʝʤʷʥ ʟʘʚʠʩʠʪ ʦʪ ʠʭ 

ʠʩʭʦʜʥʦʡ ʚʣʘʞʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʯʝʤ ʙʦʣʴʰʝ ʚ ʦʙʲʝʢʪʘʭ ʩʫʰʢʠ ʩʚʦʙʦʜʥʦʡ ʚʦʜʳ, 

ʪʝʤ ʦʥʠ ʤʝʥʝʝ ʪʝʨʤʦʫʩʪʦʡʯʠʚʳ. ʇʦʵʪʦʤʫ ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʚ ʥʠʭ ʚʣʘʛʠ ʙʦʣʝʝ 20 

% ʠ ʦʩʦʙʝʥʥʦ 25 % ʩʥʠʞʘʶʪ ʪʝʤʧʝʨʘʪʫʨʫ ʘʛʝʥʪʘ ʩʫʰʢʠ ʠ ʥʘʛʨʝʚʘ ʩʝʤʷʥ. ʇʨʠ 

ʠʩʭʦʜʥʦʡ ʚʣʘʞʥʦʩʪʠ ʛʦʨʦʭʘ ʠ ʨʠʩʘ 18 % ʜʦʧʫʩʪʠʤʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʚʘ ʨʘʚʥʘ 

45 Áʉ, ʘ ʪʝʤʧʝʨʘʪʫʨʘ ʘʛʝʥʪʘ ʩʫʰʢʠ - 60 Áʉ. ɽʩʣʠ ʠʩʭʦʜʥʘʷ ʚʣʘʞʥʦʩʪʴ ʵʪʠʭ ʩʝʤʷʥ 

25 %, ʪʦ ʜʦʧʫʩʪʠʤʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 40 Áʉ ʠ 50 Áʉ. ʉʥʠʞʝʥʠʝ ʪʝʤ-

ʧʝʨʘʪʫʨʳ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʠʩʧʘʨʝʥʠʷ (ʩʲʝʤʘ ʚʣʘʛʠ). ɽʱʝ ʙʦʣʝʝ ʩʣʦʞʥʦ 

ʩʫʰʠʪʴ ʢʨʫʧʥʦʩʝʤʝʥʥʳʝ ʙʦʙʦʚʳʝ. ʇʨʠ ʠʭ ʙʦʣʴʰʦʡ ʚʣʘʞʥʦʩʪʠ (30 % ʠ ʚʳʰʝ) 

ʩʫʰʢʫ ʧʨʦʚʦʜʷʪ ʧʨʠ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʘʛʝʥʪʘ ʩʫʰʢʠ (30 Áʉ) ʠ ʥʘʛʨʝʚʝ ʩʝʤʷʥ 

ʥʝ ʚʳʰʝ 28...30 Áʉ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʩʲʝʤʦʤ ʚʣʘʛʠ ʟʘ ʧʝʨʚʳʡ ʠ ʚʪʦʨʦʡ ʧʨʦʧʫʩ-

ʢʠ. 

ʂʨʦʤʝ ʪʦʛʦ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʚʘ ʟʝʨʥʘ ʟʘʚʠʩʠʪ ʦʪ 

ʚʠʜʘ ʚʳʩʫʰʠʚʘʝʤʦʡ ʟʝʨʥʦʚʦʡ ʢʫʣʴʪʫʨʳ ʠ ʭʘʨʘʢʪʝʨʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʨʥʘ (ʮʝʣʝ-

ʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ). ʕʪʦ ʩʚʷʟʘʥʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ ʪʝʤ, ʯʪʦ ʟʝʨʥʘ ʠ ʩʝʤʝʥʘ ʨʘʟ-

ʣʠʯʥʳʭ ʨʘʩʪʝʥʠʡ ʦʙʣʘʜʘʶʪ ʥʝʦʜʠʥʘʢʦʚʦʡ ʪʝʨʤʦʫʩʪʦʡʯʠʚʦʩʪʴʶ. ʆʜʥʠ ʠʟ ʥʠʭ 

ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ ʚʳʜʝʨʞʠʚʘʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʛʨʝʚʘ 

ʠ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ. ɼʨʫʛʠʝ ʠ ʧʨʠ ʙʦʣʝʝ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʠʟʤʝʥʷʶʪ 

ʩʚʦʝ ʬʠʟʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. 

ʅʘʧʨʠʤʝʨ, ʩʝʤʝʥʘ ʢʦʨʤʦʚʳʭ ʙʦʙʦʚ ʠ ʬʘʩʦʣʠ ʧʨʠ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʪʝ-

ʨʷʶʪ ʫʧʨʫʛʦʩʪʴ ʦʙʦʣʦʯʝʢ ʠ ʨʘʩʪʨʝʩʢʠʚʘʶʪʩʷ. ɿʝʨʥʦ ʧʰʝʥʠʮʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ 

ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʭʣʝʙʦʧʝʢʘʨʥʦʡ ʤʫʢʠ, ʤʦʞʥʦ ʥʘʛʨʝʚʘʪʴ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ        

48...50 Áʉ, ʘ ʟʝʨʥʦ ʨʞʠ - ʜʦ 60 Áʉ. ʇʨʠ ʥʘʛʨʝʚʝ ʧʰʝʥʠʮʳ ʚʳʰʝ ʫʢʘʟʘʥʥʳʭ ʧʨʝ-

ʜʝʣʦʚ ʨʝʟʢʦ ʩʥʠʞʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʢʣʝʡʢʦʚʠʥʳ, ʠ ʫʭʫʜʰʘʝʪʩʷ ʝʝ ʢʘʯʝʩʪʚʦ. 

ʆʯʝʥʴ ʙʳʩʪʨʳʡ ʥʘʛʨʝʚ ʪʘʢʞʝ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʨʠʩ, ʢʫʢʫʨʫʟʫ ʠ ʤʥʦʛʠʝ 

ʟʝʨʥʦʙʦʙʦʚʳʝ: ʩʝʤʝʥʘ ʨʘʩʪʨʝʩʢʠʚʘʶʪʩʷ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʠʭ ʜʘʣʴʥʝʡʰʫʶ ʧʝʨʝʨʘ-
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ʙʦʪʢʫ, ʥʘʧʨʠʤʝʨ, ʚ ʢʨʫʧʫ. 

ʇʨʠ ʩʫʰʢʝ ʦʙʷʟʘʪʝʣʴʥʦ ʫʯʠʪʳʚʘʶʪ ʮʝʣʝʚʦʝ ʥʘʟʥʘʯʝʥʠʝ ʧʘʨʪʠʡ ʟʝʨʥʘ. 

ʇʨʝʜʝʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʚʘ ʩʝʤʝʥʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʳ - 38 Áʉ, ʧʨʦʜʦʚʦʣʴ-

ʩʪʚʝʥʥʦʛʦ - 50 Áʉ. ɽʱʝ ʙʦʣʴʰʝ ʨʘʟʥʠʮʘ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʛʨʝʚʘ ʨʞʠ: ʜʣʷ ʧʦʩʝʚʥʦ-

ʛʦ ʤʘʪʝʨʠʘʣʘ - 40 Áʉ, ʜʣʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ (ʥʘ ʤʫʢʫ) - 60 Áʉ. ʇʘʨʪʠʠ ʟʝʨʥʘ ʠ 

ʩʝʤʷʥ, ʚ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʩʦʭʨʘʥʠʪʴ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ, ʥʘʛʨʝʚʘʶʪ ʜʦ ʙʦʣʝʝ 

ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ. ʇʦʵʪʦʤʫ ʷʯʤʝʥʴ ʜʣʷ ʧʠʚʦʚʘʨʝʥʠʷ, ʨʦʞʴ ʜʣʷ ʩʦʣʦʜʘ ʠ ʪ. ʜ. 

ʩʫʰʘʪ ʚ ʨʝʞʠʤʘʭ ʜʣʷ ʧʦʩʝʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʡ ʟʝʨʥʦʩʫʰʠʣʦʢ ʨʘʟʥʳʭ ʪʠʧʦʚ ʦʧʨʝʜʝʣʷʶʪ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʩʫʰʢʠ ʩʝʤʷʥ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨ. ʊʘʢ, ʥʘʧʨʠ-

ʤʝʨ, ʚ ʙʘʨʘʙʘʥʥʳʭ ʩʫʰʠʣʢʘʭ ʥʝ ʩʫʰʘʪ ʙʦʙʦʚʳʝ, ʢʫʢʫʨʫʟʫ ʠ ʨʠʩ. ʍʘʨʘʢʪʝʨ ʧʝʨʝ-

ʤʝʱʝʥʠʷ ʟʝʨʥʘ ʚ ʥʠʭ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʘʛʝʥʪʘ ʩʫʰʢʠ (110...130 Áʉ) ʪʘʢʦʚʳ, ʯʪʦ 

ʟʝʨʥʘ ʠ ʩʝʤʝʥʘ ʫʢʘʟʘʥʥʳʭ ʢʫʣʴʪʫʨ ʨʘʩʪʨʝʩʢʠʚʘʶʪʩʷ ʠ ʩʠʣʴʥʦ ʪʨʘʚʤʠʨʫʶʪʩʷ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʚʦʧʨʦʩʳ ʪʝʧʣʦʚʦʡ ʩʫʰʢʠ ʚ ʟʝʨʥʦʩʫʰʠʣʢʘʭ, ʥʫʞʥʦ ʧʦʤʥʠʪʴ 

ʦ ʥʝʦʜʠʥʘʢʦʚʦʡ ʚʣʘʛʦʦʪʜʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʟʝʨʥʘ ʠ ʩʝʤʷʥ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨ. 

ɽʩʣʠ ʚʣʘʛʦʦʪʜʘʯʫ ʟʝʨʥʘ ʧʰʝʥʠʮʳ, ʦʚʩʘ, ʷʯʤʝʥʷ ʠ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʧʨʠʥʷʪʴ 

ʟʘ ʝʜʠʥʠʮʫ, ʪʦ ʩ ʫʯʝʪʦʤ ʧʨʠʤʝʥʷʝʤʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʘʛʝʥʪʘ ʩʫʰʢʠ ʠ ʩʲʝʤʘ ʚʣʘʛʠ 

ʟʘ ʦʜʠʥ ʧʨʦʧʫʩʢ ʯʝʨʝʟ ʟʝʨʥʦʩʫʰʠʣʢʫ ʢʦʵʬʬʠʮʠʝʥʪ ʂ ʨʘʚʝʥ: ʜʣʷ ʨʞʠ 1,1; ʛʨʝʯʠ-

ʭʠ 1,25; ʧʨʦʩʘ 0,8; ʢʫʢʫʨʫʟʳ 0,6; ʛʦʨʦʭʘ, ʚʠʢʠ, ʯʝʯʝʚʠʮʳ ʠ ʨʠʩʘ 0,3...0,4; ʢʦʨʤʦ-

ʚʳʭ ʙʦʙʦʚ, ʬʘʩʦʣʠ ʠ ʣʶʧʠʥʘ 0,1...0,2. 

ɺʩʣʝʜʩʪʚʠʝ ʦʧʨʝʜʝʣʝʥʥʦʡ ʚʣʘʛʦʦʪʜʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʟʝʨʥʘ ʠ ʩʝʤʷʥ ʧʦ-

ʯʪʠ ʚʩʝ ʩʫʰʠʣʢʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʟʘ ʦʜʠʥ ʧʨʦʧʫʩʢ ʟʝʨʥʦʚʦʡ 

ʤʘʩʩʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʲʝʤ ʚʣʘʛʠ ʪʦʣʴʢʦ ʜʦ 6 % ʧʨʠ ʨʝʞʠʤʘʭ ʜʣʷ ʟʝʨʥʘ ʧʨʦʜʦ-

ʚʦʣʴʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʜʦ 4...5 % ʜʣʷ ʧʦʩʝʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʇʦʵʪʦʤʫ ʟʝʨ-

ʥʦʚʳʝ ʤʘʩʩʳ ʩ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʴʶ ʧʨʦʧʫʩʢʘʶʪ ʯʝʨʝʟ ʩʫʰʠʣʢʠ ʜʚʘ-ʪʨʠ 

ʠʣʠ ʜʘʞʝ ʯʝʪʳʨʝ ʨʘʟʘ. 

ʇʨʠ ʚʳʙʦʨʝ ʨʝʞʠʤʘ ʩʫʰʢʠ ʟʝʨʥʘ ʥʝʦʙʭʦʜʠʤʦ ʥʝ ʪʦʣʴʢʦ ʧʦʣʥʦʩʪʴʶ ʩʦ-

ʭʨʘʥʠʪʴ, ʥʦ ʠ ʫʣʫʯʰʠʪʴ ʝʛʦ ʢʘʯʝʩʪʚʦ. ʂʨʦʤʝ ʪʦʛʦ, ʨʝʰʘʶʪ ʚʘʞʥʫʶ ʟʘʜʘʯʫ - 

ʫʩʢʦʨʝʥʠʝ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ. ʏʝʤ ʚʳʰʝ ʩʢʦʨʦʩʪʴ ʩʫʰʢʠ, ʪʝʤ ʤʝʥʴʰʝ ʨʘʟʤʝʨʳ 

ʟʝʨʥʦʩʫʰʠʣʢʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʠʞʝ ʝʝ ʩʪʦʠʤʦʩʪʴ, ʘ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʠ ʦʙʱʠʝ 

ʟʘʪʨʘʪʳ ʥʘ ʩʫʰʢʫ. 

ʈʝʞʠʤ ʩʫʰʢʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʠ ʜʦ-

ʩʪʠʛʘʶʪʩʷ ʥʘʠʣʫʯʰʠʝ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ ʩʫʰʠʣʢʠ, 

ʥʘʟʳʚʘʶʪ ʦʧʪʠʤʘʣʴʥʳʤ. ʏʝʤ ʨʘʮʠʦʥʘʣʴʥʝʝ ʢʦʥʩʪʨʫʢʮʠʷ ʩʫʰʠʣʢʠ, ʪʝʤ ʙʣʠʞʝ 

ʨʝʞʠʤ, ʩʦʟʜʘʚʘʝʤʳʡ ʚ ʥʝʡ, ʢ ʦʧʪʠʤʘʣʴʥʦʤʫ. 

ʋʩʣʦʚʥʦ ʨʘʟʣʠʯʘʶʪ ʤʷʛʢʠʡ ʠ ʞʝʩʪʢʠʡ ʨʝʞʠʤʳ ʩʫʰʢʠ. ʇʝʨʚʳʡ ʭʘʨʘʢʪʝʨʠ-

ʟʫʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʠ ʩʢʦʨʦʩʪʴʶ ʘʛʝʥʪʘ ʩʫʰʢʠ. ʇʨʠ 

ʤʷʛʢʦʤ ʨʝʞʠʤʝ ʥʘʛʨʝʚ ʠ ʩʫʰʢʘ ʟʝʨʥʘ ʧʨʦʪʝʢʘʶʪ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʦʡ 

ʩʢʦʨʦʩʪʴʶ. ɺʪʦʨʦʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʠ ʩʢʦʨʦʩʪʴʶ 

ʘʛʝʥʪʘ ʩʫʰʢʠ. 

ʉ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʮʝʩʩ ʩʫʰʢʠ ʞʝʣʘʪʝʣʴʥʦ ʧʨʦʚʦʜʠʪʴ ʧʨʠ 

ʞʝʩʪʢʦʤ ʨʝʞʠʤʝ - ʚ ʙʦʣʝʝ ʢʦʨʦʪʢʠʡ ʩʨʦʢ. ʉʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʥʘ ʟʝʨʥʦ ʣʫʯʰʝ ʪʘʢʞʝ ʠ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ. ʏʝʤ ʤʝʥʴʰʝ 

ʥʘʭʦʜʠʪʩʷ ʟʝʨʥʦ ʚ ʥʘʛʨʝʪʦʤ ʩʦʩʪʦʷʥʠʠ, ʪʝʤ ʙʦʣʴʰʝ ʛʘʨʘʥʪʠʷ ʩʦʭʨʘʥʝʥʠʷ ʝʛʦ ʢʘ-
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ʯʝʩʪʚʘ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʧʨʠ ʞʝʩʪʢʦʤ ʨʝʞʠʤʝ ʩʫʰʢʠ ʚʩʣʝʜʩʪʚʠʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʥʘʛʨʝ-

ʚʘ ʠ ʦʙʝʟʚʦʞʠʚʘʥʠʷ ʟʝʨʥʘ ʚʦʟʤʦʞʥʦ ʫʭʫʜʰʝʥʠʝ ʝʛʦ ʢʘʯʝʩʪʚʘ ʠʟ-ʟʘ ʜʝʬʦʨʤʘʮʠʠ 

ʪʢʘʥʝʡ ʠ ʠʭ ʤʠʢʨʦʨʘʩʪʨʝʩʢʠʚʘʥʠʷ. ʆʩʦʙʝʥʥʦ ʛʫʙʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʩʢʦʨʦʩʪ-

ʥʘʷ ʩʫʰʢʘ ʥʘ ʢʨʫʧʷʥʳʭ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨʘʭ, ʘ ʪʘʢʞʝ ʥʘ ʟʝʨʥʝ ʩʝʤʝʥʥʦʛʦ ʥʘʟʥʘ-

ʯʝʥʠʷ. ʆʜʥʘʢʦ ʠ ʤʷʛʢʠʡ ʨʝʞʠʤ ʩʫʰʢʠ ʩʘʤ ʧʦ ʩʝʙʝ ʝʱʝ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪ ʩʦʭʨʘʥʝ-

ʥʠʝ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ. ɽʩʣʠ ʩʫʰʢʘ ʧʨʦʜʦʣʞʘʝʪʩʷ ʩʣʠʰʢʦʤ ʜʦʣʛʦ, ʥʘʧʨʠʤʝʨ, ʚ ʚʝʥ-

ʪʠʣʠʨʫʝʤʳʭ ʙʫʥʢʝʨʘʭ ʠʣʠ ʚ ʥʝʧʦʜʚʠʞʥʦʤ ʩʣʦʝ, ʪʦ ʟʝʨʥʦ ʧʣʝʩʥʝʚʝʝʪ [287é292]. 

ʇʨʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʩʫʰʢʘ ʤʦʞʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦ ʧʦʚʣʠʷʪʴ ʥʘ 

ʩʦʜʝʨʞʘʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʟʝʨʥʝ. ʇʨʠ ʧʝʨʝʛʨʝʚʝ ʟʝʨʥʘ ʪʝʨʷʶʪʩʷ ʚʠʪʘ-

ʤʠʥʳ, ʧʨʦʠʩʭʦʜʷʪ ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʙʝʣʢʘʭ, ʘʤʠʥʦʢʠʩʣʦʪʘʭ, ʫʛʣʝʚʦ-

ʜʘʭ ʠ ʞʠʨʘʭ. 

ɹʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʳʙʦʨ ʨʝʞʠʤʘ ʩʫʰʢʠ ʦʢʘʟʳʚʘʶʪ ʩʧʦʩʦʙ ʫʙʦʨʢʠ ʠ 

ʩʪʝʧʝʥʴ ʟʨʝʣʦʩʪʠ ʟʝʨʥʘ. ʉʚʝʞʝʫʙʨʘʥʥʦʝ ʟʝʨʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʟʝʨʥʘ, ʧʨʦʰʝʜʰʝʛʦ 

ʦʪʣʝʞʢʫ ʚ ʚʘʣʢʘʭ. ɺ ʥʝʤ ʚʩʝʛʜʘ ʩʦʜʝʨʞʘʪʩʷ ʟʝʨʥʘ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʟʨʝʣʦʩʪʠ ʠ 

ʨʘʟʥʦʡ ʚʣʘʞʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʨʘʟʥʦʡ ʪʝʨʤʦʫʩʪʦʡʯʠʚʦʩʪʴʶ. 

ɺʣʘʛʦʧʨʦʚʦʜʥʦʩʪʴ ʦʙʦʣʦʯʝʢ ʩʚʝʞʝʫʙʨʘʥʥʦʛʦ ʟʝʨʥʘ, ʪʘʢ ʞʝ ʢʘʢ ʵʥʜʦʩʧʝʨ-

ʤʘ ʠ ʟʘʨʦʜʳʰʘ, ʜʦʚʦʣʴʥʦ ʥʠʟʢʘʷ. ʇʨʠ ʞʝʩʪʢʦʤ ʨʝʞʠʤʝ ʩʫʰʢʠ ʦʙʦʣʦʯʢʠ ʤʦʛʫʪ 

ʙʳʩʪʨʦ ʧʦʜʩʦʭʥʫʪʴ, ʧʨʠ ʵʪʦʤ ʚʣʘʛʦʧʨʦʚʦʜʥʦʩʪʴ ʠʭ ʝʱʝ ʙʦʣʝʝ ʩʥʠʞʘʝʪʩʷ. ɺ ʧʦ-

ʛʨʘʥʠʯʥʦʤ ʩʣʦʝ ʵʥʜʦʩʧʝʨʤʘ ʩʢʘʧʣʠʚʘʶʪʩʷ ʚʦʜʷʥʳʝ ʧʘʨʳ, ʚʳʭʦʜ ʢʦʪʦʨʳʭ ʟʘ-

ʪʨʫʜʥʝʥ. ɺʦʟʥʠʢʘʝʪ ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ ʷʚʣʝʥʠʝ ʟʘʢʘʣʘ ʟʝʨʥʘ, ʧʨʠʚʦʜʷʱʝʝ ʠʥʦʛʜʘ ʢ 

ʨʘʟʨʳʚʫ ʦʙʦʣʦʯʝʢ ʠ ʵʥʜʦʩʧʝʨʤʘ. 

ɹʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʪʝʨʤʦʫʩʪʦʡʯʠʚʦʩʪʴ ʦʢʘʟʳʚʘʝʪ ʩʦʩʪʦʷʥʠʝ ʙʝʣʢʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʘ. ɿʝʨʥʦ ʩ ʢʨʝʧʢʦʡ ʢʣʝʡʢʦʚʠʥʦʡ ʚʳʜʝʨʞʠʚʘʝʪ ʤʝʥʴʰʠʡ ʥʘʛʨʝʚ, ʯʝʤ 

ʟʝʨʥʦ ʩʦ ʩʣʘʙʦʡ ʢʣʝʡʢʦʚʠʥʦʡ. ʇʦʵʪʦʤʫ ʧʨʠ ʚʳʙʦʨʝ ʨʝʞʠʤʘ ʩʫʰʢʠ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʠʩʭʦʜʥʦʝ ʢʘʯʝʩʪʚʦ ʢʣʝʡʢʦʚʠʥʳ [254é265, 293é295]. 

ʇʨʠ ʚʳʙʦʨʝ ʨʝʞʠʤʦʚ ʩʫʰʢʠ ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʫʜʝʣʷʪʴ ʚʥʠʤʘʥʠʝ ʩʦʭʨʘ-

ʥʝʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ (ʣʠʧʠʜʦʚ ʠ ʚʝʱʝʩʪʚ ʣʠʧʠʜʥʦʡ ʧʨʠʨʦ-

ʜʳ), ʠʤʝʶʱʠʭ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʦʮʝʥʢʝ ʧʠʪʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʠ ʟʝʨʥʘ. ʇʦʵʪʦʤʫ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʫʰʠʪʴ ʟʝʨʥʦ ʧʰʝʥʠʮʳ ʧʨʠ ʤʷʛʢʠʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʨʝʞʠʤʘʭ. 

ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʪʘʢʞʝ ʜʦʚʦʣʴʥʦ ʧʨʦʯʥʫʶ ʩʚʷʟʴ ʚʣʘʛʠ ʩ ʩʫʭʠʤ ʚʝʱʝ-

ʩʪʚʦʤ ʟʝʨʥʘ. ʇʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʢʦʨʦʩʪʠ ʘʛʝʥʪʘ ʩʫʰʢʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ 

ʧʨʠʚʦʜʠʪ ʢ ʞʝʣʘʝʤʳʤ ʨʝʟʫʣʴʪʘʪʘʤ: ʟʝʨʥʦ ʙʳʩʪʨʦ ʥʘʛʨʝʚʘʝʪʩʷ ʜʦ ʧʨʝʜʝʣʴʥʦ ʜʦ-

ʧʫʩʪʠʤʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʥʝ ʫʩʧʝʚʘʷ ʦʪʜʘʪʴ ʪʨʝʙʫʝʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʣʘʛʠ. ɺʦ ʠʟ-

ʙʝʞʘʥʠʝ ʨʘʩʪʨʝʩʢʠʚʘʥʠʷ ʟʝʨʝʥ ʩʪʨʝʤʷʪʩʷ ʢ ʥʘʠʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦʡ ʩʫʰʢʝ ʧʨʠ 

ʤʠʥʠʤʘʣʴʥʳʭ ʧʝʨʝʧʘʜʘʭ ʚʣʘʞʥʦʩʪʠ ʚʥʫʪʨʠ ʟʝʨʥʘ. ʕʪʦʛʦ ʜʦʩʪʠʛʘʶʪ ʧʨʠ ʤʷʛʢʠʭ 

ʨʝʞʠʤʘʭ. 

ʂʘʯʝʩʪʚʦ ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʟʝʨʥʘ ʟʘʚʠʩʠʪ ʦʪ ʤʝʭʘʥʠʟʤʘ ʧʝʨʝʥʦʩʘ ʚʣʘʛʠ. 

ʀʜʝʘʣʴʥʳʤ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʪʘʢʦʡ ʨʝʞʠʤ ʩʫʰʢʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʟʦʥʘ ʠʩʧʘʨʝʥʠʷ 

ʥʘʭʦʜʠʪʩʷ ʦʢʦʣʦ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʨʥʘ. ɺʣʘʛʘ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚʥʫʪʨʠ 

ʟʝʨʥʘ ʚ ʚʠʜʝ ʞʠʜʢʦʩʪʠ, ʠʩʢʣʶʯʘʝʪʩʷ ʧʝʨʝʛʨʝʚ ʧʦʚʝʨʭʥʦʩʪʠ, ʯʪʦ ʛʘʨʘʥʪʠʨʫʝʪ ʩʦ-

ʭʨʘʥʝʥʠʝ ʝʛʦ ʢʘʯʝʩʪʚʘ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʦʜʙʦʨʦʤ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ ʩʫʰ-

ʢʠ ʤʦʞʥʦ ʟʘʤʝʜʣʠʪʴ ʫʛʣʫʙʣʝʥʠʝ ʟʦʥʳ ʠʩʧʘʨʝʥʠʷ ʚʥʫʪʨʴ ʟʝʨʥʘ ʠ ʪʝʤ ʩʘʤʳʤ ʩʦ-

ʟʜʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʚʥʦʤʝʨʥʦʡ ʩʫʰʢʠ. 
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ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʩʫʰʢʠ ʦʧʨʝʜʝʣʷʶʪ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʢʦʨʦʩʪʴʶ ʧʦʜʚʦʜʘ 

ʚʣʘʛʠ ʠʟʥʫʪʨʠ ʟʝʨʥʘ ʢ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ. ʏʝʤ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ, ʪʝʤ ʩ 

ʙʦʣʴʰʝʡ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚʥʫʪʨʠ ʥʝʛʦ ʚʣʘʛʘ. ɼʣʷ ʫʩʢʦʨʝʥʠʷ ʧʨʦʮʝʩʩʘ 

ʩʫʰʢʠ ʚʝʩʴʤʘ ʵʬʬʝʢʪʠʚʝʥ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʥʘʛʨʝʚ ʟʝʨʥʘ. ɽʛʦ ʧʨʦʚʦʜʷʪ ʧʨʠ ʧʦ-

ʚʳʰʝʥʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ, ʩ ʪʝʤ, ʯʪʦʙʳ ʧʦʜʚʦʜʠʤʘʷ ʪʝʧʣʦʪʘ 

ʨʘʩʭʦʜʦʚʘʣʘʩʴ ʪʦʣʴʢʦ ʥʘ ʥʘʛʨʝʚ. ɼʘʣʝʝ ʟʝʨʥʦ ʚʳʩʫʰʠʚʘʶʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ, 

ʙʣʠʟʢʦʡ ʢ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ ʝʛʦ ʩʫʰ-

ʢʠ. 

ɼʣʷ ʰʘʭʪʥʳʭ ʩʫʰʠʣʦʢ ʩ ʧʣʦʪʥʳʤ, ʛʨʘʚʠʪʘʮʠʦʥʥʦ ʜʚʠʞʫʱʠʤʩʷ ʩʣʦʝʤ 

ʟʝʨʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ʘʛʝʥʪʘ ʩʫʰʢʠ ʧʨʠʥʠʤʘʶʪ 70...160 Áʉ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳ-

ʩʫʰʠʚʘʝʤʦʡ ʢʫʣʴʪʫʨʳ). ʇʨʠ ʧʨʝʚʳʰʝʥʠʠ ʵʪʠʭ ʟʥʘʯʝʥʠʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʝʨʘʚ-

ʥʦʤʝʨʥʦʩʪʴ ʥʘʛʨʝʚʘ ʠ ʩʫʰʢʠ ʟʝʨʥʘ ʠ ʚʦʟʤʦʞʥʳ ʝʛʦ ʟʘʛʦʨʘʥʠʷ ʚ ʰʘʭʪʝ 

[266é269, 296é311]. 

ʉʢʦʨʦʩʪʴ ʘʛʝʥʪʘ ʩʫʰʢʠ ʚ ʰʘʭʪʥʳʭ ʩʫʰʠʣʢʘʭ ʦʛʨʘʥʠʯʝʥʘ ʫʩʣʦʚʠʷʤʠ ʫʥʦʩʘ 

ʟʝʨʥʘ ʠʟ ʦʪʚʦʜʷʱʠʭ ʢʦʨʦʙʦʚ. ʆʙʳʯʥʦ ʦʥʘ ʨʘʚʥʘ 0,2...0,5 ʤ/ʩ, ʠ ʧʨʠ ʫʩʪʘʥʦʚʠʚ-

ʰʝʡʩʷ ʨʘʙʦʪʝ ʩʫʰʠʣʢʠ ʝʝ ʥʝ ʠʟʤʝʥʷʶʪ. ʇʦʩʪʦʷʥʥʘ ʪʘʢʞʝ ʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʚʣʘʞʥʦʩʪʴ ʘʛʝʥʪʘ ʩʫʰʢʠ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʰʘʭʪʫ. ʇʦʵʪʦʤʫ, ʭʘʨʘʢʪʝʨʠʟʫʷ ʨʝʞʠʤ 

ʩʫʰʢʠ ʚ ʰʘʭʪʥʦʡ ʩʫʰʠʣʢʝ, ʦʙʳʯʥʦ ʫʢʘʟʳʚʘʶʪ ʪʝʤʧʝʨʘʪʫʨʫ ʘʛʝʥʪʘ ʩʫʰʢʠ ʠ 

ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʟʝʨʥʘ. 

ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʧʨʠʤʝʥʷʶʪ ʨʝʞʠʤʳ, ʧʨʠ ʢʦʪʦʨʳʭ ʪʝʤʧʝʨʘʪʫʨʫ ʘʛʝʥʪʘ 

ʩʫʰʢʠ ʠʟʤʝʥʷʶʪ ʧʦʩʪʝʧʝʥʥʦ. ʊʘʢʠʝ ʩʪʫʧʝʥʯʘʪʳʝ ʨʝʞʠʤʳ ʦʩʦʙʝʥʥʦ ʙʣʘʛʦʧʨʠ-

ʷʪʥʳ ʧʨʠ ʩʫʰʢʝ ʩʚʝʞʝʫʙʨʘʥʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʳ, ʦʪʣʠʯʘʶʱʝʛʦʩʷ ʧʦʥʠʞʝʥʥʦʡ 

ʪʝʨʤʦʫʩʪʦʡʯʠʚʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʜʣʷ ʨʠʩʘ-ʟʝʨʥʘ, ʢʫʢʫʨʫʟʳ ʠ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ. 

ʈʘʟʣʠʯʘʶʪ ʪʘʢʞʝ ʨʝʞʠʤʳ ʩʫʰʢʠ ʩ ʥʝʧʨʝʨʳʚʥʳʤ ʠ ʧʫʣʴʩʠʨʫʶʱʠʤ (ʠʤ-

ʧʫʣʴʩʥʳʤ) ʧʦʜʚʦʜʦʤ ʪʝʧʣʦʪʳ, ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʠ ʧʝʨʝʤʝʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ɺ 

ʰʘʭʪʥʳʭ ʩʫʰʠʣʢʘʭ ʦʙʳʯʥʦ ʧʨʠʤʝʥʷʶʪ ʨʝʞʠʤʳ ʩʫʰʢʠ ʩ ʥʝʧʨʝʨʳʚʥʳʤ ʧʦʜʚʦ-

ʜʦʤ ʪʝʧʣʦʪʳ, ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʠʣʠ ʧʝʨʝʤʝʥʥʳʤʠ ʚ ʧʨʦʮʝʩʩʝ ʩʫʰʢʠ ʧʘʨʘʤʝʪʨʘʤʠ. 

ɼʣʷ ʫʩʢʦʨʝʥʠʷ ʩʫʰʢʠ ʚ ʰʘʭʪʥʳʭ ʠ ʢʘʤʝʨʥʳʭ ʩʫʰʠʣʢʘʭ ʧʨʠʤʝʥʷʶʪ ʨʝʞʠʤʳ ʩ 

ʠʤʧʫʣʴʩʥʳʤ ʧʦʜʚʦʜʦʤ ʪʝʧʣʦʪʳ (ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʦʩʮʠʣʣʠʨʫʶʱʠʡ ʩʧʦʩʦʙ ʩʫʰ-

ʢʠ) ʚ ʜʚʫʭ ʚʘʨʠʘʥʪʘʭ: ʩ ʯʝʨʝʜʫʶʱʝʡʩʷ ʧʦʜʘʯʝʡ ʘʛʝʥʪʘ ʩʫʰʢʠ ʠ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʚʦʟʜʫʭʘ ʚ ʩʫʰʠʣʴʥʫʶ ʟʦʥʫ ʠʣʠ ʩ ʧʨʝʨʳʚʠʩʪʦʡ ʧʦʜʘʯʝʡ ʚ ʥʝʝ ʪʦʣʴʢʦ ʘʛʝʥʪʘ 

ʩʫʰʢʠ. ʇʝʨʝʨʳʚʳ ʚ ʧʦʜʘʯʝ ʘʛʝʥʪʘ ʩʫʰʢʠ, ʠʣʠ ʦʭʣʘʞʜʝʥʠʝ ʟʝʨʥʘ, ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʚʳʨʘʚʥʠʚʘʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ ʚʥʫʪʨʠ ʥʝʛʦ. ʇʝʨʠʦʜʠʯʥʦʩʪʴ ʧʦʜʘʯʠ 

ʘʛʝʥʪʘ ʩʫʰʢʠ ʚ ʰʘʭʪʥʳʭ ʩʫʰʠʣʢʘʭ - 20...40 ʩ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ. 

ʇʦʵʪʦʤʫ ʪʝʤʧʝʨʘʪʫʨʘ ʘʛʝʥʪʘ ʩʫʰʢʠ ʜʦʣʞʥʘ ʙʳʪʴ ʚ ʧʨʝʜʝʣʘʭ 180...200 Áʉ. 

ɺ ʢʘʤʝʨʥʳʭ ʩʫʰʠʣʢʘʭ ʧʨʠ ʩʫʰʢʝ ʩʝʤʝʥʥʦʡ ʢʫʢʫʨʫʟʳ ʚ ʧʦʯʘʪʢʘʭ ʧʝʨʠʦ-

ʜʠʯʥʦʩʪʴ ʧʦʜʘʯʠ ʘʛʝʥʪʘ ʩʫʰʢʠ ʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʧʨʠʥʠʤʘʶʪ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ 6 ʤʠʥ. ʠ 2 ʤʠʥ. ʊʝʤʧʝʨʘʪʫʨʫ ʘʛʝʥʪʘ ʩʫʰʢʠ ʧʦʚʳʰʘʶʪ ʜʦ 55...60 Áʉ 

(ʚʤʝʩʪʦ 40...45 Áʉ). ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʫʰʠʣʢʠ ʧʨʠ ʵʪʦʤ ʚʦʟʨʘʩʪʘʝʪ ʥʘ 30 %. 

ʈʝʞʠʤʳ ʩʫʰʢʠ ʩ ʯʝʨʝʜʦʚʘʥʠʝʤ ʮʠʢʣʦʚ çʥʘʛʨʝʚ - ʦʭʣʘʞʜʝʥʠʝ ʟʝʨʥʘè ʧʨʠʤʝʥʷʶʪ 

ʚ ʩʫʰʠʣʢʘʭ ʩ ʨʝʮʠʨʢʫʣʷʮʠʝʡ ʟʝʨʥʘ. 

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʫʰʢʠ ʠ ʩʦʭʨʘʥʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʠʤʝʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʠʟʦʪʝʨʤʠʯʝʩʢʠʝ ʨʝʞʠʤʳ. ʊʘʢʠʝ ʨʝʞʠʤʳ 

ʧʦʣʫʯʘʶʪ ʚʩʝ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʮʠʨʢʫʣʷʮʠʦʥʥʳʭ 
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ʩʫʰʠʣʢʘʭ. 

ʈʝʞʠʤʳ ʚ ʨʝʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʩʫʰʠʣʢʘʭ ʪʠʧʘ çʎʝʣʠʥʥʘʷè ʠ ʈɼ ʦʪʣʠʯʘ-

ʶʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʘʛʝʥʪʘ ʩʫʰʢʠ, ʧʦʜʘʚʘʝʤʦʛʦ ʚ ʢʘʤʝʨʫ ʥʘʛʨʝʚʘ. 

ʆʙʳʯʥʦ ʝʝ ʧʦʜʜʝʨʞʠʚʘʶʪ ʚ ʧʨʝʜʝʣʘʭ 220...350 Áʉ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʩʫʰʠʚʘ-

ʝʤʦʡ ʢʫʣʴʪʫʨʳ. ʉʢʦʨʦʩʪʴ ʚʦʩʭʦʜʷʱʝʛʦ ʧʦʪʦʢʘ ʘʛʝʥʪʘ ʩʫʰʢʠ ʚ ʢʘʤʝʨʝ ʥʘʛʨʝʚʘ 

ʚʳʙʠʨʘʶʪ ʠʟ ʫʩʣʦʚʠʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʝʝ ʨʘʙʦʪʳ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʳʥʦʩʘ ʟʝʨʥʘ. 

ʆʙʳʯʥʦ ʝʝ ʧʨʠʥʠʤʘʶʪ ʥʘ 10...15 % ʤʝʥʴʰʝ ʩʢʦʨʦʩʪʠ ʚʠʪʘʥʠʷ ʟʝʨʥʘ, ʘ ʧʨʠ ʫʩʪʘ-

ʥʦʚʠʚʰʝʡʩʷ ʨʘʙʦʪʝ ʩʫʰʠʣʢʠ ʝʝ ʥʝ ʠʟʤʝʥʷʶʪ. ʇʦʩʪʦʷʥʥʘ ʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞ-

ʥʦʩʪʴ ʘʛʝʥʪʘ ʩʫʰʢʠ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʢʘʤʝʨʫ ʥʘʛʨʝʚʘ. ʇʦʵʪʦʤʫ, ʭʘʨʘʢʪʝʨʠʟʫʷ 

ʨʝʞʠʤ ʩʫʰʢʠ ʚ ʨʝʮʠʨʢʫʣʷʮʠʦʥʥʦʡ ʩʫʰʠʣʢʝ ʩ ʥʘʛʨʝʚʦʤ ʟʝʨʥʘ ʚ ʧʘʜʘʶʱʝʤ ʩʣʦʝ, 

ʫʢʘʟʳʚʘʶʪ ʪʦʣʴʢʦ ʪʝʤʧʝʨʘʪʫʨʫ ʘʛʝʥʪʘ ʩʫʰʢʠ ʠ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʫʶ ʪʝʤʧʝ-

ʨʘʪʫʨʫ ʥʘʛʨʝʚʘ ʟʝʨʥʘ, ʢʦʪʦʨʫʶ ʧʨʠʥʠʤʘʶʪ ʩ ʫʯʝʪʦʤ ʝʛʦ ʥʘʯʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ. 

ɺ ʨʝʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʩʫʰʠʣʢʘʭ ʩ ʥʘʛʨʝʚʦʤ ʟʝʨʥʘ ʚ ʧʘʜʘʶʱʝʤ ʩʣʦʝ ʠ ʠʟʦʪʝʨʤʠ-

ʯʝʩʢʠʤ ʨʝʞʠʤʦʤ ʩʫʰʢʠ ʚ ʨʝʮʠʨʢʫʣʷʮʠʦʥʥʦʡ ʰʘʭʪʝ, ʢʨʦʤʝ ʵʪʦʛʦ, ʫʢʘʟʳʚʘʶʪ 

ʝʱʝ ʠ ʪʝʤʧʝʨʘʪʫʨʫ ʘʛʝʥʪʘ ʩʫʰʢʠ, ʧʦʜʘʚʘʝʤʦʛʦ ʚ ʨʝʮʠʨʢʫʣʷʮʠʦʥʥʫʶ ʰʘʭʪʫ. 

ʈʝʞʠʤʳ ʩʫʰʢʠ ʢʨʫʧʷʥʳʭ ʢʫʣʴʪʫʨ ʦʪʣʠʯʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʥʠʟʢʠ-

ʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʘʛʝʥʪʘ ʩʫʰʢʠ ʠ ʥʘʛʨʝʚʘ ʟʝʨʥʘ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ 

ʢʨʫʧʷʥʳʭ ʢʫʣʴʪʫʨ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚʳʭʦʜʦʤ ʠ ʢʘʯʝʩʪʚʦʤ ʢʨʫʧʳ. 

ʅʘ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʨʝʰʘʶʱʠʤ ʦʙʨʘʟʦʤ ʚʣʠʷʝʪ ʪʨʝʱʠʥʦʚʘʪʦʩʪʴ ʟʝʨʥʘ. ʉ ʫʚʝʣʠ-

ʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʪʨʝʱʠʥ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ ʦʙʱʠʡ ʚʳʭʦʜ ʢʨʫʧʳ ʚʳʩʦ-

ʢʠʭ ʩʦʨʪʦʚ ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʳʭʦʜ ʜʨʦʙʣʝʥʦʡ ʢʨʫʧʳ. ʇʦʵʪʦʤʫ ʧʨʠ ʚʳʙʦʨʝ ʨʝ-

ʞʠʤʘ ʩʫʰʢʠ ʟʘ ʦʩʥʦʚʫ ʧʨʠʥʠʤʘʶʪ ʫʩʣʦʚʠʝ ʤʠʥʠʤʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝʱʠʥ. 

ʈʘʩʪʨʝʩʢʠʚʘʥʠʝ ʟʝʨʥʘ ʤʦʞʝʪ ʥʘʯʘʪʴʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ, ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʥʠʟ-

ʢʦʡ, ʯʝʤ ʪʝʤʧʝʨʘʪʫʨʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʥʝʦʙʨʘʪʠʤʘʷ ʪʝʧʣʦʚʘʷ ʜʝʥʘʪʫ-

ʨʘʮʠʷ ʙʝʣʢʦʚ. 

ɺ ʪʘʙʣʠʮʝ 1.27 ʧʨʠʚʝʜʝʥʳ ʨʝʞʠʤʳ ʩʫʰʢʠ ʟʝʨʥʘ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʠ 

ʢʦʨʤʦʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʧʨʷʤʦʪʦʯʥʳʭ ʰʘʭʪʥʳʭ ʟʝʨʥʦʩʫʰʠʣʢʘʭ, ʫʢʘʟʘʥʳ ʚʳʩ-

ʰʠʝ ʧʨʝʜʝʣʳ ʪʝʤʧʝʨʘʪʫʨʳ ʘʛʝʥʪʘ ʩʫʰʢʠ ʠ ʥʘʛʨʝʚʘ ʟʝʨʥʘ. 

ʊʘʙʣʠʮʘ 1.27 ï ʇʨʝʜʝʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʘʛʝʥʪʘ ʩʫʰʢʠ ʠ ʥʘʛʨʝʚʘ ʟʝʨʥʘ 

                          ʚ ʰʘʭʪʥʳʭ ʧʨʷʤʦʪʦʯʥʳʭ ʟʝʨʥʦʩʫʰʠʣʢʘʭ [39, 40, 53] 

ʂʫʣʴʪʫʨʘ 

ʅʘʯʘʣʴʥʘʷ 

ʚʣʘʞʥʦʩʪʴ 

ʟʝʨʥʘ, % 

ʇʨʦʧʫʩʢ 

ʯʝʨʝʟ 

ʩʫʰʠʣʢʠ 

ʇʨʝʜʝʣʴʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ 

ʥʘʛʨʝʚʘ 

ʟʝʨʥʘ, Áʉ 

ʇʨʝʜʝʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʘʛʝʥʪʘ 

ʩʫʰʢʠ, Áʉ 

ʧʨʠ ʦʜʥʦʩʪʫʧʝʥ-

ʯʘʪʦʤ ʨʝʞʠʤʝ 

ʧʨʠ ʜʚʫʭʩʪʫʧʝʥ-

ʯʘʪʦʤ ʨʝʞʠʤʝ 

ʧʝʨʚʘʷ ʚʪʦʨʘʷ 

1 2 3 4 5 6 7 

ʇ
ʰ
ʝ
ʥ
ʠ
ʮ
ʘ

 

ʧ
ʨ
ʦ
ʜ
ʦ
ʚ
ʦ
ʣ
ʴ
ʩ
ʪ
ʚ
ʝ
ʥ
ʥ
ʘ
ʷ

 

ʉ ʢʨʝʧʢʦʡ ʢʣʝʡ-

ʢʦʚʠʥʦʡ (ʜʦ 45 

ʝʜ. ʀɼʂ*) 

ʤʝʥʝʝ 20 - 45 120 110 130 

ʙʦʣʝʝ 20 
ʇʝʨʚʳʡ 40 90 80 100 

ɺʪʦʨʦʡ 45 110 100 120 

ʉ ʭʦʨʦʰʝʡ 

ʢʣʝʡʢʦʚʠʥʦʡ (ʦʪ 

45 ʜʦ 80 ʝʜ. 

ʀɼʂ) 

ʤʝʥʝʝ 20 - 50 140 130 150 

ʙʦʣʝʝ 20 
ʇʝʨʚʳʡ 45 110 100 120 

ɺʪʦʨʦʡ 50 130 120 140 

ʉʦ ʩʣʘʙʦʡ ʢʣʝʡ-

ʢʦʚʠʥʦʡ (ʩʚʳʰʝ 

80 ʝʜ. ʀɼʂ) 

ʤʝʥʝʝ 20 - 60 150 140 160 

ʙʦʣʝʝ 20 
ʇʝʨʚʳʡ 55 120 110 130 

ɺʪʦʨʦʡ 60 140 130 150 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1.27 
1 2 3 4 5 6 7 

ʇʰʝʥʠʮʘ ʩʠʣʴʥʘʷ, ʪʚʸʨʜʘʷ ʠ 

ʮʝʥʥʳʭ ʩʦʨʪʦʚ 

ʤʝʥʝʝ 20 - 50 100 100 110 

ʙʦʣʝʝ 20 
ʇʝʨʚʳʡ 45 90 90 100 

ɺʪʦʨʦʡ 50 100 100 110 

ʗʯʤʝʥʴ ʧʠʚʦʚʘʨʝʥʥʳʡ 

ʤʝʥʝʝ 19 - 45 70 70 80 

ʙʦʣʝʝ 19 
ʇʝʨʚʳʡ 40 60 60 70 

ɺʪʦʨʦʡ 45 70 70 80 

ʈʦʞʴ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ, 

ʷʯʤʝʥʴ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʡ 

ʠ ʢʦʨʤʦʚʦʡ 

ʅʝʟʘʚʠʩʠʤʦ 

ʦʪ ʥʘʯʘʣʴ-

ʥʦʡ ʚʣʘʞ-

ʥʦʩʪʠ 

- 60 160 130 160 

ʉʝʤʝʥʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ 

ʤʝʥʝʝ 15 - 55 120 120 135 

15é20 - 55 115 115 130 

ʙʦʣʝʝ 20 ʇʝʨʚʳʡ 55 110 110 125 

 ɺʪʦʨʦʡ 55 115 115 110 

ʂ
ʫ
ʢ
ʫ
ʨ
ʫ
ʟ
ʘ

 

ʜʣʷ ʢʨʘʭʤʘʣʦʧʘʪʦʯ-

ʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦ-

ʩʪʠ 

ʅʝʟʘʚʠʩʠʤʦ 

ʦʪ ʥʘʯʘʣʴ-

ʥʦʡ ʚʣʘʞ-

ʥʦʩʪʠ 

- 45 120 130 60 

ʜʣʷ ʧʠʱʝʢʦʥʮʝʥ-

ʪʨʘʪʥʦʡ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʠ 

ʤʝʥʝʝ 19 - 35 60 60 50 

ʙʦʣʝʝ 19 
ʇʝʨʚʳʡ 30 50 50 60 

ɺʪʦʨʦʡ 35 60 60  

ʢʦʨʤʦʚʘʷ 

ʅʝʟʘʚʠʩʠʤʦ 

ʦʪ ʥʘʯʘʣʴ-

ʥʦʡ ʚʣʘʞ-

ʥʦʩʪʠ 

- 50 150 130 160 

ʆʚʸʩ 

ʅʝʟʘʚʠʩʠʤʦ 

ʦʪ ʥʘʯʘʣʴ-

ʥʦʡ ʚʣʘʞ-

ʥʦʩʪʠ 

- 50 140 130 160 

ʇʨʦʩʦ 

ʅʝʟʘʚʠʩʠʤʦ 

ʦʪ ʥʘʯʘʣʴ-

ʥʦʡ ʚʣʘʞ-

ʥʦʩʪʠ 

- 40 80 80 100 

ʈʠʩ-ʟʝʨʥʦ 

ʅʝʟʘʚʠʩʠʤʦ 

ʦʪ ʥʘʯʘʣʴ-

ʥʦʡ ʚʣʘʞ-

ʥʦʩʪʠ 

- 35 70 70 60 

ɻʨʝʯʠʭʘ 

ʅʝʟʘʚʠʩʠʤʦ 

ʦʪ ʥʘʯʘʣʴ-

ʥʦʡ ʚʣʘʞ-

ʥʦʩʪʠ 

- 40 90 90 110 

ɹʦʙʳ (ʢʨʦʤʝ ʛʦʨʦʭʘ ʠ ʩʦʠ) 
ʤʝʥʝʝ 20 - 40 70 70 80 

ʙʦʣʝʝ 20 - 35 60 60 70 

ɻʦʨʦʭ 
ʤʝʥʝʝ 20 - 45 80 80 100 

ʙʦʣʝʝ 20 - 40 70 70 90 

ʉʦʷ 
ʤʝʥʝʝ 19 - 30 60 60 80 

ʙʦʣʝʝ 19 - 25 50 50 70 
* - ʜʣʷ ʟʝʨʥʘ ʧʰʝʥʠʮʳ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʷʚʣʷʝʪʩʷ ʢʘʯʝʩʪʚʦ ʢʣʝʡʢʦʚʠʥʳ. ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʦʮʝʥʠʚʘʶʪ ʧʦ ʫʧʨʫʛʠʤ 

ʩʚʦʡʩʪʚʘʤ ʟʝʨʥʘ. ʅʘ ʧʨʘʢʪʠʢʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʯʝʩʪʚʘ ʢʣʝʡʢʦʚʠʥʳ ʟʝʨʥʘ ʧʰʝʥʠʮʳ ʧʨʠʤʝʥʷʶʪ ʩʝʨʠʶ ʧʨʠʙʦʨʦʚ ʪʠʧʘ ʀɼʂ (ʠʟʤʝʨʠʪʝʣʠ 

ʜʝʬʦʨʤʘʮʠʠ ʢʣʝʡʢʦʚʠʥʳ) - ʀɼʂ - 1ʄ; ʀɼʂ - 3ʄ; ʀɼʂ - 4; ʀɼʂ - 5. ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʧʨʠʙʦʨʘ ʦʧʨʝʜʝʣʷʶʪ ʛʨʫʧʧʫ ʠ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʫ ʢʣʝʡʢʦʚʠʥʳ ʟʝʨʥʘ (ʪʘʙʣʠʮʘ). 
ʊʘʙʣʠʮʘ - ʇʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʢʣʝʡʢʦʚʠʥʳ 

ʇʦʢʘʟʘʥʠʷ ʧʨʠʙʦʨʘ ʀɼʂ, 

ʫʩʣʦʚʥʳʝ ʝʜʠʥʠʮʳ 
ɻʨʫʧʧʘ ʢʣʝʡʢʦʚʠʥʳ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʣʝʡʢʦʚʠʥʳ 

0é20 3 ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ, ʢʨʝʧʢʘʷ 

20é45 2 ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ, ʢʨʝʧʢʘʷ 

45é80 1 ʭʦʨʦʰʘʷ 

80é100 2 ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ, ʩʣʘʙʘʷ 

100 ʠ ʙʦʣʝʝ 3 ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ, ʩʣʘʙʘʷ 
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ʅʘ ʭʣʝʙʦʧʨʠʝʤʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʨʘʩʧʦʣʘʛʘʶʱʠʭ ʜʦʩʪʘʪʦʯʥʦʡ ʩʫʰʠʣʴ-

ʥʦʡ ʤʦʱʥʦʩʪʴʶ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠ ʩʫʰʢʝ ʟʝʨʥʘ ʩ ʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʴʶ ʜʣʷ ʩʦ-

ʭʨʘʥʝʥʠʷ ʝʛʦ ʢʘʯʝʩʪʚʘ ʥʝʩʢʦʣʴʢʦ ʩʤʷʛʯʠʪʴ ʨʝʞʠʤ ʩʫʰʢʠ, ʩʥʠʞʘʷ ʪʝʤʧʝʨʘʪʫʨʫ 

ʘʛʝʥʪʘ ʩʫʰʢʠ ʧʦ ʟʦʥʘʤ ʥʘ 10...20 Áʉ ʠ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʛʨʝʚʘ ʟʝʨʥʘ - ʥʘ 3...5 Áʉ. 

ʇʨʠ ʵʪʦʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʫʰʠʣʢʠ ʩʥʠʞʘʝʪʩʷ ʥʘ 10...15 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʘʩʧʦʨʪʥʦʡ. 

ʇʨʠ ʫʢʘʟʘʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 1.27 ʨʝʞʠʤʘʭ ʩʫʰʢʠ ʜʦʧʫʩʢʘʝʪʩʷ ʩʥʠʞʝʥʠʝ 

ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ ʟʘ ʦʜʠʥ ʧʨʦʧʫʩʢ ʯʝʨʝʟ ʩʫʰʠʣʢʫ ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 6 % (ʟʘ ʠʩ-

ʢʣʶʯʝʥʠʝʤ ʨʠʩʘ-ʟʝʨʥʘ). ʇʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʟʝʨʥʘ ʩ ʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʴʶ ʠ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʠ ʝʸ ʩʥʠʞʝʥʠʷ ʙʦʣʝʝ, ʯʝʤ ʥʘ 6 %, ʟʝʨʥʦ ʥʘʧʨʘʚʣʷʶʪ ʚ ʨʝʮʠʨʢʫʣʷʮʠʦʥ-

ʥʳʝ ʩʫʰʠʣʢʠ. ʇʨʠ ʠʭ ʦʪʩʫʪʩʪʚʠʠ ʟʝʨʥʦ ʩʫʰʘʪ ʚ ʰʘʭʪʥʳʭ ʧʨʷʤʦʪʦʯʥʳʭ ʩʫʰʠʣ-

ʢʘʭ ʥʝ ʤʝʥʝʝ ʯʝʤ ʟʘ ʜʚʘ ʧʨʦʧʫʩʢʘ ʠʣʠ ʚ ʥʝʩʢʦʣʴʢʠʭ ʩʫʰʠʣʢʘʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʩʥʠʞʘʷ ʪʝʤʧʝʨʘʪʫʨʫ ʘʛʝʥʪʘ ʩʫʰʢʠ ʜʦ 100...110 Áʉ ʠ ʧʨʝʜʝʣʴʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ 

ʥʘʛʨʝʚʘ ʟʝʨʥʘ ʜʦ 45...50 Áʉ. 

ɺ ʪʘʙʣʠʮʝ 1.28 ʧʨʠʚʝʜʝʥʳ ʨʝʞʠʤʳ ʩʫʰʢʠ ʟʝʨʥʘ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʠ 

ʢʦʨʤʦʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʨʝʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʩʫʰʠʣʢʘʭ. ʊʘʢ ʞʝ ʢʘʢ ʠ ʚ ʧʨʷʤʦ-

ʪʦʯʥʳʭ ʰʘʭʪʥʳʭ ʩʫʰʠʣʢʘʭ, ʨʝʞʠʤʳ ʩʫʰʢʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʥʘʯʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ, ʘ ʜʣʷ ʧʰʝʥʠʮʳ - ʝʱʝ ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʭʦʜ-

ʥʦʛʦ ʢʘʯʝʩʪʚʘ ʢʣʝʡʢʦʚʠʥʳ [24, 43, 54, 140]. 

ʊʘʙʣʠʮʘ 1.28ï ʇʨʝʜʝʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʘʛʝʥʪʘ ʩʫʰʢʠ ʠ ʥʘʛʨʝʚʘ ʟʝʨʥʘ 

                       ʚ ʨʝʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʩʫʰʠʣʢʘʭ ʩ ʥʘʛʨʝʚʦʤ ʟʝʨʥʘ ʚ ʧʘʜʘʶʱʝʤ ʩʣʦʝ 

ʂʫʣʴʪʫʨʘ 
ʅʘʯʘʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʟʝʨ-

ʥʘ, % 

ʇʨʝʜʝʣʴʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ 

ʥʘʛʨʝʚʘ 

ʟʝʨʥʘ, Áʉ 

ʇʨʝʜʝʣʴʥʘʷ ʪʝʤʧʝ-

ʨʘʪʫʨʘ ʘʛʝʥʪʘ ʩʫʰ-

ʢʠ ʚ ʢʘʤʝʨʝ ʥʘʛʨʝ-

ʚʘ, Áʉ 

1 2 3 4 

ʇ
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ʥ
ʠ
ʮ
ʘ

 

ʧ
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ʷ

 

ʉ ʢʨʝʧʢʦʡ ʢʣʝʡʢʦʚʠʥʦʡ 

(ʜʦ 45 ʝʜ. ʀɼʂ) 

ʤʝʥʝʝ 20 50 300 

ʙʦʣʝʝ 20 45 250 

ʉ ʭʦʨʦʰʝʡ ʢʣʝʡʢʦʚʠʥʦʡ 

(ʦʪ 45 ʜʦ 80 ʝʜ. ʀɼʂ) 

ʤʝʥʝʝ 20 60 350 

ʙʦʣʝʝ 20 55 330 

ʉʦ ʩʣʘʙʦʡ ʢʣʝʡʢʦʚʠʥʦʡ 

(ʩʚʳʰʝ 80 ʝʜ. ʀɼʂ) 

ʤʝʥʝʝ 20 65 370 

ʙʦʣʝʝ 20 60 350 

ʇʰʝʥʠʮʘ ʩʠʣʴʥʘʷ, ʪʚʸʨʜʘʷ ʠ ʮʝʥʥʳʭ ʩʦʨʪʦʚ 
ʤʝʥʝʝ 20 55 330 

ʙʦʣʝʝ 20 50 300 

ʗʯʤʝʥʴ ʧʠʚʦʚʘʨʝʥʥʳʡ 
ʤʝʥʝʝ 19 60 350 

ʙʦʣʝʝ 19 50 300 

ʈʦʞʴ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ  
ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʥʘʯʘʣʴʥʦʡ 

ʚʣʘʞʥʦʩʪʠ 
45 280 

ʗʯʤʝʥʴ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʡ ʠ ʢʦʨʤʦʚʦʡ 
ʤʝʥʝʝ 20 60 350 

ʙʦʣʝʝ 20 55 330 

ʆʚʸʩ 
ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʥʘʯʘʣʴ-

ʥʦʡ ʚʣʘʞʥʦʩʪʠ 
55 330 

ʇʨʦʩʦ 

ʤʝʥʝʝ 20 50 300 

20é25 45 250 

ʙʦʣʝʝ 25 40 210 

ɻʨʝʯʠʭʘ 

ʤʝʥʝʝ 20 60 350 

20é25 55 330 

ʙʦʣʝʝ 25 50 320 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1.28 
1 2 3 4 

ʈʠʩ-ʟʝʨʥʦ 

ʤʝʥʝʝ 20 55 330 

20é25 45 280 

ʙʦʣʝʝ 25 40 250 

ʉʝʤʝʥʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ 

ʤʝʥʝʝ 15 55 250 

15é20 55 250 

ʙʦʣʝʝ 20 55 220 

ʈʝʞʠʤʳ ʩʫʰʢʠ ʧʨʠʚʝʜʝʥʳ ʜʣʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʨʝʮʠʨʢʫʣʷʮʠ-

ʦʥʥʳʭ ʩʫʰʠʣʦʢ ʪʠʧʦʚ çʎʝʣʠʥʥʘʷè ʠ ʈɼ ʩ ʥʘʛʨʝʚʦʤ ʟʝʨʥʘ ʚ ʧʘʜʘʶʱʝʤ ʩʣʦʝ. ɺ 

ʥʠʭ ʧʨʝʜʝʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʚʘ ʟʝʨʥʘ ʙʦʣʝʝ ʚʳʩʦʢʘʷ, ʯʝʤ ʧʨʠʤʝʥʷʝʤʘʷ 

ʧʨʠ ʩʫʰʢʝ ʟʝʨʥʘ ʚ ʧʨʷʤʦʪʦʯʥʳʭ ʰʘʭʪʥʳʭ ʩʫʰʠʣʢʘʭ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʢʨʘʪʢʦ-

ʚʨʝʤʝʥʥʦʩʪʴʶ ʠ ʙʦʣʴʰʝʡ ʨʘʚʥʦʤʝʨʥʦʩʪʴʶ ʥʘʛʨʝʚʘ ʟʝʨʥʘ ʚ ʧʘʜʘʶʱʝʤ ʩʣʦʝ [21]. 

ɺ ʨʝʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʩʫʰʠʣʢʘʭ ʩ ʥʘʛʨʝʚʦʤ ʟʝʨʥʘ ʚ ʧʘʜʘʶʱʝʤ ʩʣʦʝ, ʧʝʨʝ-

ʚʝʜʝʥʥʳʭ ʥʘ ʠʟʦʪʝʨʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ʩʫʰʢʠ, ʪʝʤʧʝʨʘʪʫʨʫ ʘʛʝʥʪʘ ʩʫʰʢʠ, ʧʦʩʪʫ-

ʧʘʶʱʝʛʦ ʚ ʨʝʮʠʨʢʫʣʷʮʠʦʥʥʫʶ ʰʘʭʪʫ, ʧʦʜʜʝʨʞʠʚʘʶʪ ʚ ʧʨʝʜʝʣʘʭ 60...80 Áʉ 

[148é150, 275é278]. 

ɺ ʪʘʙʣʠʮʝ 1.29 ʧʨʠʚʝʜʝʥʳ ʨʝʞʠʤʳ ʩʫʰʢʠ ʜʣʷ ʰʘʭʪʥʳʭ ʨʝʮʠʨʢʫʣʷʮʠʦʥ-

ʥʳʭ ʩʫʰʠʣʦʢ, ʥʝ ʠʤʝʶʱʠʭ ʩʧʝʮʠʘʣʴʥʳʭ ʥʘʛʨʝʚʘʪʝʣʝʡ ʟʝʨʥʘ. 

ʊʘʙʣʠʮʘ 1.29 ï ʊʝʤʧʝʨʘʪʫʨʘ ʘʛʝʥʪʘ ʩʫʰʢʠ ʠ ʥʘʛʨʝʚʘ ʟʝʨʥʘ 

                          ʚ ʰʘʭʪʥʳʭ ʨʝʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʩʫʰʠʣʢʘʭ [56] 

ʂʫʣʴʪʫʨʘ 
ʅʘʯʘʣʴʥʘʷ ʚʣʘʞ-

ʥʦʩʪʴ ʟʝʨʥʘ, % 

ʇʨʝʜʝʣʴʥʘʷ ʪʝʤʧʝʨʘ-

ʪʫʨʘ ʥʘʛʨʝʚʘ ʟʝʨʥʘ, Áʉ 
ʇʨʝʜʝʣʴʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ 

ʥʘʛʨʝʚʘ ʟʝʨʥʘ, 

Áʉ 
ʧʝʨʚʘʷ 

ʟʦʥʘ 

ʚʪʦʨʘʷ 

ʟʦʥʘ 
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ʉ ʢʨʝʧʢʦʡ ʢʣʝʡʢʦʚʠʥʦʡ 

(ʜʦ 45 ʝʜ. ʀɼʂ) 

ʤʝʥʝʝ 20 110 130 45 

ʙʦʣʝʝ 20 100 120 45 

ʉ ʭʦʨʦʰʝʡ ʢʣʝʡʢʦʚʠʥʦʡ 

(ʦʪ 45 ʜʦ 80 ʝʜ. ʀɼʂ) 

ʤʝʥʝʝ 20 130 150 50 

ʙʦʣʝʝ 20 120 140 50 

ʉʦ ʩʣʘʙʦʡ ʢʣʝʡʢʦʚʠʥʦʡ 

(ʩʚʳʰʝ 80 ʝʜ. ʀɼʂ) 

ʤʝʥʝʝ 20 140 160 60 

ʙʦʣʝʝ 20 130 150 60 

ʇʰʝʥʠʮʘ ʩʠʣʴʥʘʷ, ʪʚʸʨʜʘʷ ʠ ʮʝʥʥʳʭ ʩʦʨʪʦʚ 
ʤʝʥʝʝ 20 100 110 50 

ʙʦʣʝʝ 20 90 100 50 

ʗʯʤʝʥʴ ʧʠʚʦʚʘʨʝʥʥʳʡ ʤʝʥʝʝ 19 70 80 45 

ʈʦʞʴ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ, ʷʯʤʝʥʴ ʧʨʦʜʦ-

ʚʦʣʴʩʪʚʝʥʥʳʡ ʠ ʢʦʨʤʦʚʦʡ 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ 

ʥʘʯʘʣʴʥʦʡ ʚʣʘʞʥʦ-

ʩʪʠ 

130 160 

60 

ʉʝʤʝʥʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ 
ʤʝʥʝʝ 20 120 135 55 

ʙʦʣʝʝ 20 110 125 55 

ʂ
ʫ
ʢ
ʫ
ʨ
ʫ
ʟ
ʘ

 

ʜʣʷ ʢʨʘʭʤʘʣʦʧʘʪʦʯʥʦʡ ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʠ 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ 

ʥʘʯʘʣʴʥʦʡ ʚʣʘʞʥʦ-

ʩʪʠ 

130 110 

45 

ʜʣʷ ʧʠʱʝʢʦʥʮʝʥʪʨʘʪʥʦʡ ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʠ 

ʤʝʥʝʝ 19 60 60 35 

ʙʦʣʝʝ 19 50 50 30 

ʢʦʨʤʦʚʘʷ 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ 

ʥʘʯʘʣʴʥʦʡ ʚʣʘʞʥʦ-

ʩʪʠ 

130 160 50 

ʆʚʸʩ 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ 

ʥʘʯʘʣʴʥʦʡ ʚʣʘʞʥʦ-

ʩʪʠ 

130 160 50 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1.29 
1 2 3 4 5 

ʇʨʦʩʦ 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ 

ʥʘʯʘʣʴʥʦʡ ʚʣʘʞʥʦ-

ʩʪʠ 

80 100 40 

ʈʠʩ-ʟʝʨʥʦ 

ʉʥʠʞʝʥʠʝ ʚʣʘʞʥʦ-

ʩʪʠ ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 

10 % ʟʘ ʦʜʠʥ ʧʨʦ-

ʧʫʩʢ 

70 60 35 

ɻʨʝʯʠʭʘ 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ 

ʥʘʯʘʣʴʥʦʡ ʚʣʘʞʥʦ-

ʩʪʠ 

90 110 40 

ɻʦʨʦʭ 
ʤʝʥʝʝ 20 80 100 45 

ʙʦʣʝʝ 20 70 90 40 

ʉʦʷ 
ʤʝʥʝʝ 19 60 80 30 

ʙʦʣʝʝ 19 50 70 25 

ɼʨʫʛʠʝ ʙʦʙʦʚʳʝ 
ʤʝʥʝʝ 20 70 80 40 

ʙʦʣʝʝ 20 60 70 35 

ɺ ʩʫʰʠʣʢʘʭ, ʧʝʨʝʚʝʜʝʥʥʳʭ ʥʘ ʨʝʮʠʨʢʫʣʷʮʠʦʥʥʦ-ʠʟʦʪʝʨʤʠʯʝʩʢʠʡ ʨʝʞʠʤ 

ʩʫʰʢʠ, ʪʝʤʧʝʨʘʪʫʨʘ ʘʛʝʥʪʘ ʩʫʰʢʠ ʠ ʥʘʛʨʝʚʘ ʟʝʨʥʘ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʟʥʘ-

ʯʝʥʠʷʤ, ʫʢʘʟʘʥʥʳʤ ʚ ʪʘʙʣʠʮʝ 1.30. ɺ ʩʫʰʠʣʴʥʫʶ ʟʦʥʫ ʧʦʜʘʶʪ ʘʛʝʥʪ ʩʫʰʢʠ ʩ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʥʝ ʚʳʰʝ 100 Áʉ, ʘ ʧʨʠ ʩʫʰʢʝ ʧʠʚʦʚʘʨʝʥʥʦʛʦ ʷʯʤʝʥʷ - ʥʝ ʚʳʰʝ 

ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʛʨʝʚʘ ʟʝʨʥʘ. ɺ ʨʝʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʩʫ-

ʰʠʣʢʘʭ ʩ ʢʘʩʢʘʜʥʳʤ ʥʘʛʨʝʚʘʪʝʣʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʘʛʝʥʪʘ ʩʫʰʢʠ ʥʘ ʚʭʦʜʝ ʚ ʥʘʛʨʝ-

ʚʘʪʝʣʴ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 200 Áʉ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʣʥʦʩʪʴʶ ʜʦʢʘʟʘʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʩʫʰʢʠ ʩʝʤʝʥ-

ʥʦʛʦ ʟʝʨʥʘ, ʝʩʣʠ ʚʣʘʞʥʦʩʪʴ ʝʛʦ ʚ ʤʦʤʝʥʪ ʫʙʦʨʢʠ ʚʳʰʝ, ʯʝʤ ʜʦʧʫʩʢʘʝʪʩʷ ʜʣʷ 

ʩʪʦʡʢʦʛʦ ʭʨʘʥʝʥʠʷ. ʇʨʠ ʧʨʘʚʠʣʴʥʦ ʚʳʙʨʘʥʥʳʭ ʨʝʞʠʤʘʭ ʩʫʰʢʠ ʧʦʣʥʦʩʪʴʶ ʩʦ-

ʭʨʘʥʷʶʪʩʷ ʪʘʢʠʝ ʩʝʤʝʥʥʳʝ ʩʚʦʡʩʪʚʘ ʟʝʨʥʘ, ʢʘʢ ʵʥʝʨʛʠʷ ʧʨʦʨʘʩʪʘʥʠʷ, ʚʩʭʦʞʝʩʪʴ, 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʠ ʩʠʣʘ ʨʦʩʪʘ. 

ʉʝʤʝʥʘ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʩʫʰʘʪ ʚ ʰʘʭʪʥʳʭ ʩʫʰʠʣʢʘʭ ʚʩʝʭ ʪʠʧʦʚ, ʟʘ ʠʩ-

ʢʣʶʯʝʥʠʝʤ ɿʉʇɾ-8. ʅʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʫʰʠʪʴ ʩʝʤʝʥʥʦʝ ʟʝʨʥʦ ʚ ʙʘʨʘʙʘʥʥʳʭ 

ʩʫʰʠʣʢʘʭ, ʥʦ ʵʪʦ ʤʦʞʥʦ ʜʝʣʘʪʴ ʚ ʨʝʮʠʨʢʫʣʷʮʠʦʥʥʳʭ. ʂʨʦʤʝ ʪʦʛʦ, ʩʝʤʝʥʘ ʧʰʝ-

ʥʠʮʳ, ʷʯʤʝʥʷ, ʛʦʨʦʭʘ ʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʩʫʰʘʪ ʚ ʢʘʤʝʨʥʳʭ ʩʫʰʠʣʢʘʭ. ʉʝʤʝʥʥʦʝ 

ʟʝʨʥʦ ʚʩʝʭ ʢʫʣʴʪʫʨ ʩʫʰʘʪ ʪʘʢʞʝ ʚ ʩʢʣʘʜʘʭ ʥʘ ʫʩʪʘʥʦʚʢʘʭ ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʚʝʥʪʠ-

ʣʠʨʦʚʘʥʠʷ ʘʪʤʦʩʬʝʨʥʳʤ ʠʣʠ ʧʦʜʦʛʨʝʪʳʤ ʚʦʟʜʫʭʦʤ [44, 57, 151]. 

ʐʘʭʪʥʳʝ ʟʝʨʥʦʩʫʰʠʣʢʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʩʫʰʢʠ ʩʝʤʝʥʥʦʛʦ ʟʝʨʥʘ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ ʧʦʜʛʦʪʘʚʣʠʚʘʶʪ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʫʩʪʨʘʥʷʶʪ ʧʨʠʯʠʥʳ, 

ʚʣʠʷʶʱʠʝ ʥʘ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʟʝʨʥʘ ʚ ʰʘʭʪʝ; ʧʨʠʥʠʤʘʶʪ ʤʝʨʳ ʢ 

ʩʥʠʞʝʥʠʶ ʩʘʤʦʩʦʨʪʠʨʦʚʘʥʠʷ ʟʝʨʥʘ ʧʨʠ ʟʘʛʨʫʟʢʝ ʝʛʦ ʚ ʥʘʜʩʫʰʠʣʴʥʳʡ ʙʫʥʢʝʨ; 

ʨʝʛʫʣʠʨʫʶʪ ʨʘʙʦʪʫ ʚʳʧʫʩʢʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ ʩʫʰʠʣʢʠ 

ʧʨʦʚʝʨʷʶʪ ʚʥʫʪʨʝʥʥʝʝ ʩʦʩʪʦʷʥʠʝ ʰʘʭʪʳ, ʧʣʦʪʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʢʦʨʦʙʦʚ, ʟʘʜʝʣʳ-

ʚʘʶʪ ʦʙʥʘʨʫʞʝʥʥʳʝ ʥʝʧʣʦʪʥʦʩʪʠ ʠ ʱʝʣʠ. ʐʘʭʪʫ ʠ ʪʨʘʥʩʧʦʨʪʥʳʝ ʤʝʭʘʥʠʟʤʳ 

ʦʯʠʱʘʶʪ ʦʪ ʩʦʨʘ, ʧʳʣʠ ʠ ʦʩʪʘʪʢʦʚ ʟʝʨʥʘ ʧʨʝʜʳʜʫʱʝʡ ʧʘʨʪʠʠ. ʅʝʣʴʟʷ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʰʥʝʢʠ ʧʨʠ ʨʘʙʦʪʝ ʩ ʩʝʤʝʥʥʳʤ ʟʝʨʥʦʤ. 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʩʘʤʦʩʦʨʪʠʨʦʚʘʥʠʷ ʟʝʨʥʘ ʥʘʜʩʫʰʠʣʴʥʳʡ ʙʫʥʢʝʨ ʟʘʛʨʫʞʘʶʪ 

ʩʘʤʦʪʝʯʥʳʤʠ ʪʨʫʙʘʤʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʧʦʜ ʫʛʣʦʤ 45...60Á. ɺʳʧʫʩʢʘʶʪ ʟʝʨʥʦ 

ʠʟ ʰʘʭʪʳ ʥʝʧʨʝʨʳʚʥʦ, ʩʦʯʝʪʘʷ ʩ ʧʝʨʠʦʜʠʯʝʩʢʠʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʚʳʧʫʩʢʦʤ 

ʧʨʠ ʧʦʣʥʦʤ ʦʪʢʨʳʪʠʠ ʚʳʧʫʩʢʥʦʛʦ ʟʘʪʚʦʨʘ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʨʫʰʝʥʠʶ ʟʘ-
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ʩʪʦʡʥʳʭ ʟʦʥ. ɼʦ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘ ʩʫʰʢʫ ʩʝʤʝʥʥʦʝ ʟʝʨʥʦ ʦʯʠʱʘʶʪ. ɿʘʩʦʨʝʥʥʦʩʪʴ 

ʟʝʨʥʘ, ʥʘʧʨʘʚʣʷʝʤʦʛʦ ʚ ʰʘʭʪʥʫʶ ʩʫʰʠʣʢʫ, ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 1,5 % [25, 58]. 

ʇʨʠ ʩʫʰʢʝ ʩʝʤʷʥ ʧʰʝʥʠʮʳ, ʨʞʠ, ʷʯʤʝʥʷ, ʦʚʩʘ, ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʛʨʝʯʠʭʠ ʠ 

ʧʨʦʩʘ ʚʣʘʞʥʦʩʪʴʶ ʜʦ 19 % ʪʝʤʧʝʨʘʪʫʨʘ ʘʛʝʥʪʘ ʩʫʰʢʠ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʚʳʰʝ     

70 Áʉ, ʘ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʚʘ ʟʝʨʥʘ - 40 Áʉ. ʇʨʠ ʩʫʰʢʝ 

ʩʝʤʷʥ ʛʦʨʦʭʘ, ʚʠʢʠ, ʯʝʯʝʚʠʮʳ, ʬʘʩʦʣʠ, ʣʶʧʠʥʘ ʠ ʨʠʩʘ-ʟʝʨʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʘʛʝʥʪʘ 

ʩʫʰʢʠ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʚʳʰʝ 60 Áʉ, ʘ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝ-

ʚʘ ʟʝʨʥʘ - 35 Áʉ [116, 117]. 

ʉʥʠʞʝʥʠʝ ʚʣʘʞʥʦʩʪʠ ʚʩʝʭ ʩʝʤʷʥ ʟʘ ʦʜʠʥ ʧʨʦʧʫʩʢ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 

5...6 %, ʧʨʠ ʩʫʰʢʝ ʛʦʨʦʭʘ ʠ ʬʘʩʦʣʠ - 3...4 %, ʧʨʠ ʩʫʰʢʝ ʨʠʩʘ-ʟʝʨʥʘ - 2...3 %. 

ʇʝʨʚʫʶ ʧʘʨʪʠʶ ʟʝʨʥʘ ʩʫʰʘʪ ʚ ʨʝʞʠʤʝ ʧʦʣʥʦʡ ʨʝʮʠʨʢʫʣʷʮʠʠ. ʉʫʰʠʣʢʫ ʚ 

ʵʪʦʤ ʩʣʫʯʘʝ ʟʘʧʦʣʥʷʶʪ ʩʳʨʳʤ ʟʝʨʥʦʤ ʠ ʚʳʩʫʰʠʚʘʶʪ ʜʦ ʢʦʥʝʯʥʦʡ ʚʣʘʞʥʦʩʪʠ. 

ʇʨʦʮʝʩʩ ʥʘʛʨʝʚʘ ʠ ʩʫʰʢʠ ʟʝʨʥʘ ʚ ʧʫʩʢʦʚʦʤ ʧʝʨʠʦʜʝ ʧʨʦʪʝʢʘʝʪ ʚ ʙʦʣʝʝ ʞʝʩʪʢʠʭ 

ʫʩʣʦʚʠʷʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʫʩʪʘʥʦʚʠʚʰʠʤʩʷ ʨʝʞʠʤʦʤ, ʧʦʵʪʦʤʫ ʟʝʨʥʦ ʥʘʜʦ ʥʘʛʨʝ-

ʚʘʪʴ ʥʘ 3...5 Áʉ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʡ ʜʣʷ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʨʝ-

ʞʠʤʘ. 

ʍʦʪʷ ʤʷʛʢʠʝ ʨʝʞʠʤʳ ʩʫʰʢʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʩʢʦʨʝʥʠʶ ʧʦʩʣʝʫʙʦʨʦʯʥʦʛʦ 

ʜʦʟʨʝʚʘʥʠʷ ʟʝʨʥʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, ʧʦʚʳʰʝʥʠʶ ʝʛʦ ʚʩʭʦʞʝʩʪʠ, ʠʥʦʛʜʘ ʦʪ-

ʤʝʯʘʶʪ ʩʣʫʯʘʠ ʩʥʠʞʝʥʠʷ ʚʩʭʦʞʝʩʪʠ ʧʨʦʩʫʰʝʥʥʦʛʦ ʟʝʨʥʘ, ʦʧʨʝʜʝʣʷʝʤʦʡ ʩʨʘʟʫ 

ʞʝ ʧʦʩʣʝ ʩʫʰʢʠ. ʉʥʠʞʝʥʠʝ ʚʩʭʦʞʝʩʪʠ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʨʠ ʩʫʰʢʝ ʟʝʨʥʘ 

ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ ʧʨʠ ʫʤʝʨʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘʛʨʝʚʘ ʧʨʦʠʩʭʦʜʠʪ ʯʘ-

ʩʪʠʯʥʦ ʦʙʨʘʪʠʤʘʷ ʜʝʥʘʪʫʨʘʮʠʷ ʙʝʣʢʦʚʳʭ ʚʝʱʝʩʪʚ ʟʘʨʦʜʳʰʝʚʦʡ ʪʢʘʥʠ. ʉʦ ʚʨʝ-

ʤʝʥʝʤ ʧʨʦʠʩʭʦʜʠʪ ʝʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ, ʠ ʚʩʭʦʞʝʩʪʴ ʟʝʨʥʘ ʧʦʚʳʰʘʝʪʩʷ [59, 60, 

61, 106, 107]. 

ʀʟ-ʟʘ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʩʦʟʨʝʚʘʥʠʷ ʩʚʝʞʝʫʙʨʘʥʥʦʝ ʟʝʨʥʦ ʩʦʜʝʨʞʠʪ ʟʥʘʯʠ-

ʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʜʦʟʨʝʚʰʠʭ ʟʝʨʝʥ. ʇʦʵʪʦʤʫ ʩʨʘʟʫ ʞʝ ʧʦʩʣʝ ʫʙʦʨʢʠ ʟʝʨʥʦ 

ʥʝʨʝʜʢʦ ʠʤʝʝʪ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʵʥʝʨʛʠʠ ʧʨʦʨʘʩʪʘʥʠʷ ʠ ʚʩʭʦʞʝʩʪʠ. ʇʦʩʣʝ 

ʩʫʰʢʠ ʪʘʢʦʛʦ ʟʝʨʥʘ ʠ ʭʨʘʥʝʥʠʷ ʝʛʦ ʚ ʪʝʯʝʥʠʝ 15...30 ʜʥʝʡ ʚʩʭʦʞʝʩʪʴ ʝʛʦ ʧʦʚʳ-

ʰʘʝʪʩʷ. ʕʥʝʨʛʠʷ ʧʨʦʨʘʩʪʘʥʠʷ ʠ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ, ʧʨʦʩʫʰʝʥʥʳʭ ʚ ʨʝʮʠʨʢʫʣʷʮʠ-

ʦʥʥʳʭ ʩʫʰʠʣʢʘʭ, ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʤ ʭʨʘʥʝʥʠʠ ʧʦʚʳʰʘʶʪʩʷ ʙʳʩʪʨʝʝ, ʯʝʤ ʫ ʩʝ-

ʤʷʥ, ʧʨʦʩʫʰʝʥʥʳʭ ʚ ʰʘʭʪʥʳʭ ʩʫʰʠʣʢʘʭ. ʈʝʞʠʤʳ ʩʫʰʢʠ ʩʝʤʝʥʥʦʛʦ ʟʝʨʥʘ ʧʰʝ-

ʥʠʮʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.30. 

ʊʘʙʣʠʮʘ 1.30 ï ʈʝʞʠʤʳ ʩʫʰʢʠ ʟʝʨʥʘ ʧʰʝʥʠʮʳ 

                          ʚ ʨʝʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʩʫʰʠʣʢʘʭ (ʩʝʤʝʥʥʦʡ ʨʝʞʠʤ) [94] 
ʅʘʯʘʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ (ʥʝ ʙʦʣʝʝ), % ʊʝʤʧʝʨʘʪʫʨʘ ʘʛʝʥʪʘ ʩʫʰʢʠ, Áʉ ʊʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʚʘ ʟʝʨʥʘ, Áʉ 

20 300 40 

26 250 39 

30 220 38 

ʇʨʠ ʩʫʰʢʝ ʩʝʤʝʥʥʦʛʦ ʟʝʨʥʘ ʚ ʢʘʤʝʨʥʳʭ ʩʫʰʠʣʢʘʭ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʣʦʷ ʛʦʨʦʭʘ, ʷʯʤʝʥʷ, ʧʰʝʥʠʮʳ ʠ ʩʝʤʷʥ ʧʦʜ-

ʩʦʣʥʝʯʥʠʢʘ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʢʫʢʫʨʫʟʳ ʚ ʧʦʯʘʪʢʘʭ. ʇʦʵʪʦʤʫ ʚʳʩʦʪʘ 

ʥʘʩʳʧʠ ʩʝʤʷʥ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 1,85 ʤ (ʪʘʙʣʠʮʘ 1.31). 
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ʊʘʙʣʠʮʘ 1.31 ï ʈʝʞʠʤʳ ʩʫʰʢʠ ʟʝʨʥʘ ʚ ʢʘʤʝʨʥʳʭ ʟʝʨʥʦʩʫʰʠʣʢʘʭ 

                        (ʩʝʤʝʥʥʦʡ ʨʝʞʠʤ) [151, 153] 

ʂʫʣʴʪʫʨʘ 
ʀʩʭʦʜʥʘʷ ʚʣʘʞ-

ʥʦʩʪʴ ʩʝʤʷʥ, % 

ʊʝʤʧʝʨʘʪʫʨʘ ʘʛʝʥ-

ʪʘ ʩʫʰʢʠ, Áʉ 
ɺʳʩʦʪʘ ʥʘʩʳʧʠ, ʤ ʕʢʩʧʦʟʠʮʠʷ, ʯ 

ʇʰʝʥʠʮʘ ʠ ʷʯʤʝʥʴ 

16 53 0,8 3,5 

18 52 0,8 5,5 

20 49 0,8 8,0 

22 45 0,8 10,0 

24 42 0,8 13,0 

26 39 0,8 17,0 

ɻʦʨʦʭ 

16 46 1,5é1,6 5é8,5 

18 43 1,45é1,55 10é14 

20 41 1,40é1,45 15é20 

22 38 1,30é1,40 19é25 

24 36 1,15é1,30 20é28 

26 33 1,00é1,25 24é30 

ʉʝʤʝʥʘ ʧʦʜʩʦʣʥʝʯ-

ʥʠʢʘ 

9 60 0,75é0,85 3é3,5 

10 59 0,75é0,85 4é5 

12 56 0,75é0,80 7é8 

14 54 0,70é0,75 9,5é11 

16 51 0,65é0,70 12é13,5 

18 48 0,60é0,65 14é15,5 

20 45 0,55é0,60 15,5é16,5 

ʇʨʠ ʨʘʙʦʪʝ ʩʫʰʠʣʢʠ ʘʛʝʥʪ ʩʫʰʢʠ ʧʨʦʧʫʩʢʘʶʪ ʯʝʨʝʟ ʚʩʝ ʢʘʤʝʨʳ ʦʜʥʦʚʨʝ-

ʤʝʥʥʦ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʏʪʦʙʳ ʨʘʚʥʦʤʝʨʥʦ ʧʨʦʩʫʰʠʪʴ ʚʩʶ ʥʘʩʳʧʴ ʧʦ ʚʳ-

ʩʦʪʝ, ʥʝʦʙʭʦʜʠʤʦ ʨʝʚʝʨʩʠʚʥʦ ʧʨʦʜʫʚʘʪʴ ʝʸ ʘʛʝʥʪʦʤ ʩʫʰʢʠ. ʆʙʱʘʷ ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʴ ʧʦʜʘʯʠ ʘʛʝʥʪʘ ʩʫʰʢʠ ʚ ʦʜʥʦʤ ʠ ʜʨʫʛʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ ʜʦʣʞʥʘ ʙʳʪʴ 

ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦʡ [156é158]. 

ʇʨʘʚʠʣʴʥʦ ʧʦʜʦʙʨʘʥʥʳʝ ʨʝʞʠʤʳ ʩʫʰʢʠ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʟʝʨʥʦʩʫʰʠʣʢʠ ʧʦʟʚʦʣʷʶʪ ʦʙʝʩʧʝʯʠʪʴ ʪʨʝʙʫʝʤʦʝ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʪʘ ʧʨʠ ʤʠʥʠ-

ʤʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ ʵʥʝʨʛʠʠ. 

1.5.2 ʆʩʦʙʝʥʥʦʩʪʠ ʩʫʰʢʠ ʟʝʨʥʘ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨ 

ʇʰʝʥʠʮʘ. ʕʪʦ ʚʘʞʥʘʷ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʢʫʣʴʪʫʨʘ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʧʦʯʪʠ ʥʘ 

ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. ɺʣʘʞʥʦʩʪʴ ʟʝʨʥʘ 

ʧʨʠ ʫʙʦʨʢʝ ʥʝʨʝʜʢʦ ʜʦʩʪʠʛʘʝʪ 

25...32 %. ʇʰʝʥʠʮʫ ʚʣʘʞʥʦ-

ʩʪʴʶ ʩʚʳʰʝ 22 % ʩʫʰʘʪ ʩʨʘʟʫ 

ʞʝ ʧʦʩʣʝ ʧʦʩʪʫʧʣʝʥʠʷ ʝʝ ʥʘ 

ʭʣʝʙʦʧʨʠʝʤʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ. 

ɿʝʨʥʦ ʚʣʘʞʥʦʩʪʴʶ ʥʠʞʝ 22 % 

ʜʦ ʩʫʰʢʠ ʤʦʞʥʦ ʢʨʘʪʢʦʚʨʝ-

ʤʝʥʥʦ ʨʘʟʤʝʩʪʠʪʴ ʚ ʩʢʣʘʜʘʭ ʠʣʠ ʥʘ ʧʣʦʱʘʜʢʘʭ, ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʫʩʪʘʥʦʚʢʘʤʠ ʘʢ-

ʪʠʚʥʦʛʦ ʚʝʥʪʠʣʠʨʦʚʘʥʠʷ. 

ʇʨʠ ʩʫʰʢʝ ʧʰʝʥʠʮʳ ʚ ʧʨʷʤʦʪʦʯʥʳʭ ʰʘʭʪʥʳʭ ʩʫʰʠʣʢʘʭ ʯʘʩʪʦ ʧʨʦʠʩʭʦ-

ʜʠʪ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʢʣʝʡʢʦʚʠʥʳ ʚ ʧʨʦʩʫʰʝʥʥʦʤ ʟʝʨʥʝ ʥʘ 1...2 % ʠ ʙʦʣʝʝ. 

ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴʶ ʥʘʛʨʝʚʘ ʟʝʨʥʘ ʧʦ ʩʝʯʝʥʠʶ ʰʘʭʪʳ. ʇʨʠ 



98 

 

ʩʫʰʢʝ ʧʰʝʥʠʮʳ ʧʨʦʠʩʭʦʜʷʪ ʫʢʨʝʧʣʝʥʠʝ ʢʣʝʡʢʦʚʠʥʳ ʠ ʧʦʚʳʰʝʥʠʝ ʥʘʪʫʨʳ ʟʝʨ-

ʥʘ. ʋʢʨʝʧʣʝʥʠʝ ʢʣʝʡʢʦʚʠʥʳ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʪʝʧʣʦʚʦʛʦ ʫʧʣʦʪʥʝʥʠʷ ʙʝʣ-

ʢʦʚ. ʆʥʦ ʧʨʦʷʚʣʷʝʪʩʷ ʪʝʤ ʩʠʣʴʥʝʝ, ʯʝʤ ʙʦʣʴʰʝ ʚʣʘʞʥʦʩʪʴ ʠ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʘ 

ʥʘʛʨʝʚʘ ʟʝʨʥʘ. ɺ ʩʨʝʜʥʝʤ ʢʣʝʡʢʦʚʠʥʘ ʫʢʨʝʧʣʷʝʪʩʷ ʥʘ 5...10 ʝʜʠʥʠʮ ʧʨʠʙʦʨʘ 

ʀɼʂ-1. 

ʅʘʪʫʨʘ ʟʝʨʥʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʠʟʤʝʥʝʥʠʷ ʨʘʟʤʝʨʦʚ ʟʝʨʝʥ, ʠʭ 

ʬʦʨʤʳ, ʘ ʪʘʢʞʝ ʩʦʩʪʦʷʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ. ʏʝʤ ʚʳʰʝ ʚʣʘʞʥʦʩʪʴ ʩʳʨʦʛʦ ʟʝʨʥʘ, ʪʝʤ 

ʙʦʣʴʰʝ ʚʦʟʨʘʩʪʘʝʪ ʥʘʪʫʨʘ ʧʨʦʩʫʰʝʥʥʦʛʦ ʟʝʨʥʘ. ʆʥʘ ʟʘʚʠʩʠʪ ʪʘʢʞʝ ʦʪ ʩʧʦʩʦʙʘ 

ʩʫʰʢʠ ʠ ʢʦʥʩʪʨʫʢʮʠʠ ʩʫʰʠʣʢʠ. ʇʦʩʣʝ ʨʝʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʩʫʰʠʣʦʢ ʥʘʪʫʨʘ ʟʝʨ-

ʥʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʯʝʤ ʧʦʩʣʝ ʧʨʷʤʦʪʦʯʥʳʭ ʰʘʭʪʥʳʭ ʩʫʰʠ-

ʣʦʢ. ɺ ʨʝʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʩʫʰʠʣʢʘʭ ʠʟ-ʟʘ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʮʠʨʢʫʣʠʨʦʚʘʥʠʷ ʟʝʨ-

ʥʘ ʧʨʦʠʩʭʦʜʠʪ ʰʣʠʬʦʚʢʘ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʦʵʪʦʤʫ ʚʦʟʨʘʩʪʘʝʪ ʧʣʦʪʥʦʩʪʴ 

ʫʢʣʘʜʢʠ ʟʝʨʝʥ. 

ʇʰʝʥʠʮʫ ʚʣʘʞʥʦʩʪʴʶ ʩʚʳʰʝ 20 % ʚ ʧʨʷʤʦʪʦʯʥʳʭ ʰʘʭʪʥʳʭ ʩʫʰʠʣʢʘʭ 

ʩʫʰʘʪ ʟʘ ʜʚʘ ʧʨʦʧʫʩʢʘ. ʇʦʩʣʝ ʧʝʨʚʦʛʦ ʟʝʨʥʦ ʥʘʧʨʘʚʣʷʶʪ ʚʦ ʚʪʦʨʫʶ ʩʫʰʠʣʢʫ 

ʠʣʠ ʚ ʩʢʣʘʜ, ʦʙʦʨʫʜʦʚʘʥʥʳʡ ʫʩʪʘʥʦʚʢʘʤʠ ʘʢʪʠʚʥʦʛʦ ʚʝʥʪʠʣʠʨʦʚʘʥʠʷ. 

ʉʚʝʞʝʫʙʨʘʥʥʫʶ ʧʰʝʥʠʮʫ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ ʠ ʩ ʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘ-

ʥʠʝʤ ʟʝʣʝʥʳʭ ʠ ʥʝʜʦʟʨʝʚʰʠʭ ʟʝʨʝʥ ʧʨʦʩʫʰʠʚʘʶʪ ʧʨʠ ʙʦʣʝʝ ʤʷʛʢʠʭ ʨʝʞʠʤʘʭ, 

ʩʥʠʞʘʷ ʪʝʤʧʝʨʘʪʫʨʫ ʘʛʝʥʪʘ ʩʫʰʢʠ ʥʘ 25...30 Áʉ. 

ʇʨʠ ʩʫʰʢʝ ʩʠʣʴʥʦʡ ʠ ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʳ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʢʦʥ-

ʪʨʦʣʴ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʨʝʞʠʤʦʚ ʩʫʰʢʠ, ʯʪʦʙʳ ʧʦʣʥʦʩʪʴʶ ʩʦ-

ʭʨʘʥʠʪʴ ʝʝ ʢʘʯʝʩʪʚʦ. ʉʣʘʙʫʶ ʧʰʝʥʠʮʫ ʩʫʰʘʪ ʧʨʠ ʞʝʩʪʢʠʭ ʨʝʞʠʤʘʭ ʩ ʧʦʚʳʰʝʥ-

ʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʥʘʛʨʝʚʘ ʟʝʨʥʘ. 

ʇʨʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʚʳʨʘʱʠʚʘʥʠʷ, ʩʦʟʨʝʚʘʥʠʷ ʠ 

ʫʙʦʨʢʠ ʥʘ ʭʣʝʙʦʧʨʠʝʤʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦʩʪʫʧʘʝʪ ʟʝʨʥʦ ʧʰʝʥʠʮʳ ʧʦʥʠʞʝʥʥʦʛʦ 

ʢʘʯʝʩʪʚʘ, ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʨʦʨʦʩʰʠʭ, ʤʦʨʦʟʦʙʦʡʥʳʭ, ʧʦʚʨʝʞʜʝʥ-

ʥʳʭ ʢʣʦʧʦʤ-ʯʝʨʝʧʘʰʢʦʡ ʟʝʨʝʥ. ʇʨʦʨʦʩʰʝʝ ʟʝʨʥʦ ʭʨʘʥʠʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʪʨʫʜʥʝʝ, 

ʯʝʤ ʥʦʨʤʘʣʴʥʦʝ. 

ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʨʦʩʰʝʛʦ ʟʝʨʥʘ ʝʛʦ ʩʫʰʘʪ ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ, ʯʝʤ ʥʦʨʤʘʣʴʥʦʝ. ɺʘʞʥʦ, ʦʜʥʘʢʦ, ʧʨʠ ʵʪʦʤ ʥʝ ʜʦʧʫʩʪʠʪʴ ʫʭʫʜʰʝ-

ʥʠʷ ʢʘʯʝʩʪʚʘ ʢʣʝʡʢʦʚʠʥʳ. ʄʦʨʦʟʦʙʦʡʥʦʝ ʟʝʨʥʦ ʧʰʝʥʠʮʳ ʥʝʫʩʪʦʡʯʠʚʦ ʚ ʭʨʘʥʝ-

ʥʠʠ, ʣʝʛʢʦ ʧʦʜʚʝʨʛʘʝʪʩʷ ʩʘʤʦʩʦʛʨʝʚʘʥʠʶ. ɽʛʦ ʩʫʰʘʪ ʧʨʠ ʨʝʞʠʤʘʭ, ʨʝʢʦʤʝʥʜʫʝ-

ʤʳʭ ʜʣʷ ʧʰʝʥʠʮʳ ʩ ʢʨʝʧʢʦʡ ʢʣʝʡʢʦʚʠʥʦʡ. 

ɺ ʟʝʨʥʝ ʧʰʝʥʠʮʳ, ʧʦʚʨʝʞʜʝʥʥʦʤ ʢʣʦʧʦʤ-ʯʝʨʝʧʘʰʢʦʡ, ʩʥʠʞʘʝʪʩʷ ʢʦʣʠʯʝ-

ʩʪʚʦ ʠ ʫʭʫʜʰʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʢʣʝʡʢʦʚʠʥʳ. ʉʠʣʴʥʘʷ ʧʰʝʥʠʮʘ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʧʦ-

ʚʨʝʞʜʝʥʠʠ ʢʣʦʧʦʤ-ʯʝʨʝʧʘʰʢʦʡ ʪʦʣʴʢʦ ʥʘ 3...4 % ʫʞʝ ʧʝʨʝʭʦʜʠʪ ʚ ʛʨʫʧʧʫ ʩʣʘ-

ʙʦʡ. ʂʘʯʝʩʪʚʦ ʢʣʝʡʢʦʚʠʥʳ ʟʝʨʥʘ, ʧʦʚʨʝʞʜʝʥʥʦʛʦ ʢʣʦʧʦʤ-ʯʝʨʝʧʘʰʢʦʡ, ʤʦʞʝʪ 

ʙʳʪʴ ʫʣʫʯʰʝʥʦ ʚ ʧʨʦʮʝʩʩʝ ʩʫʰʢʠ ʧʨʠ ʥʘʛʨʝʚʝ ʟʝʨʥʘ ʜʦ 70 Áʉ [31]. 

ʇʨʠ ʩʫʰʢʝ ʧʰʝʥʠʮʳ ʧʨʠʤʝʥʷʁ ʪ ʜʚʫʭʩʪʫʧʝʥʯʘʪʳʝ ʨʝʞʠʤʳ ʩ ʧʦʚʳʰʘʁ-

ʱʝʡʩʷ ʧʦ ʭʦʜʫ ʧʨʦʮʝʩʩʘ ʪʝʤʧʝʨʘʪʫʨʦʡ ʘʛʝʥʪʘ ʩʫʰʢʠ. ɺ ʧʝʨʚʦʡ ʟʦʥʝ ʧʨʠ ʧʦʥʠ-

ʞʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʘʛʝʥʪʘ ʩʫʰʢʠ ʟʝʨʥʦ ʧʨʦʛʨʝʚʘʝʪʩʷ. ɽʛʦ ʫʜʝʣʴʥʘʷ ʧʦʜʘʯʘ ʚ 

ʧʝʨʚʦʡ ʟʦʥʝ ʚʳʰʝ, ʯʝʤ ʚʦ ʚʪʦʨʦʡ. ʕʪʦ ʧʨʝʜʦʪʚʨʘʱʘʝʪ çʟʘʧʘʨʠʚʘʥʠʝè ʟʝʨʥʘ. ʇʦ-

ʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʘʛʝʥʪʘ ʩʫʰʢʠ ʚʦ ʚʪʦʨʦʡ ʟʦʥʝ ʩʦʟʜʘʝʪ ʠʥʪʝʥʩʠʚʥʳʡ ʧʨʦ-

ʛʨʝʚ ʟʝʨʥʘ. 



99 

 

ʈʦʞʴ. ʇʦʯʪʠ ʚʦ ʚʩʝʭ ʨʘʡʦʥʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʚʝʞʝʫʙʨʘʥʥʦʝ ʟʝʨʥʦ ʨʞʠ 

ʥʫʞʜʘʝʪʩʷ ʚ ʩʫʰʢʝ. ɺ ʩʳʨʫʶ ʧʦʛʦʜʫ 

ʯʘʩʪʦ ʥʘ ʭʣʝʙʦʧʨʠʝʤʥʳʝ ʧʨʝʜʧʨʠʷ-

ʪʠʷ ʧʦʩʪʫʧʘʝʪ ʧʨʦʨʦʩʰʝʝ ʟʝʨʥʦ. ʈʦʞʴ 

ʩʫʰʘʪ ʚ ʰʘʭʪʥʳʭ ʧʨʷʤʦʪʦʯʥʳʭ ʠ ʚ 

ʨʝʮʠʨʢʫʣʮ̫ʠʦʥʥʳʭ ʩʫʰʠʣʢʘʭ [246]. 

ʉʢʦʨʦʩʪʴ ʩʫʰʢʠ ʫ ʨʞʠ ʤʝʥʴʰʝ, ʯʝʤ ʫ 

ʧʰʝʥʠʮʳ, ʧʦʩʢʦʣʴʢʫ ʚʣʘʛʘ ʚ ʟʝʨʥʝ 

ʨʞʠ ʙʦʣʝʝ ʧʨʦʯʥʦ ʩʚʷʟʘʥʘ ʩ ʩʫʭʠʤ 

ʚʝʱʝʩʪʚʦʤ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʝ-

ʨʝʛʨʝʚʘ ʟʝʨʥʘ ʧʨʠʤʝʥʷʶʪ ʩʪʫʧʝʥʯʘ-

ʪʳʡ ʨʝʞʠʤ ʩʫʰʢʠ ʩ ʧʦʚʳʰʘʶʱʝʡʩʷ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʘʛʝʥʪʘ ʩʫʰʢʠ. 

ʈʠʩ-ʟʝʨʥʦ. ʉʚʝʞʝʫʙʨʘʥʥʳʡ ʨʠʩ-ʟʝʨʥʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʝʪ ʚʳʩʦʢʫʶ 

ʚʣʘʞʥʦʩʪʴ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʝʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʠ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʧʦʟʜʥʠʤʠ ʩʨʦʢʘʤʠ ʫʙʦʨʢʠ. ɼʣʷ ʩʫʰʢʠ ʨʠʩʘ-ʟʝʨʥʘ ʠʩʧʦʣʴʟʫʶʪ ʪʝ 

ʞʝ ʩʫʰʠʣʢʠ, ʯʪʦ ʠ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ 

ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. ʇʦ ʫʩʣʦʚʠʷʤ ʩʦ-

ʭʨʘʥʝʥʠʷ ʢʘʯʝʩʪʚʘ ʨʠʩʘ-ʟʝʨʥʘ ʩʥʠ-

ʞʝʥʠʝ ʝʛʦ ʚʣʘʞʥʦʩʪʠ ʟʘ ʦʜʠʥ ʧʨʦ-

ʧʫʩʢ ʯʝʨʝʟ ʩʫʰʠʣʢʫ ʥʝ ʜʦʣʞʥʦ ʧʨʝ-

ʚʳʰʘʪʴ 2,0...2,5 %. ʅʝʚʳʧʦʣʥʝʥʠʝ 

ʵʪʦʛʦ ʪʨʝʙʦʚʘʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʨʝʟ-

ʢʦʤʫ ʫʭʫʜʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ. 

ʇʨʠ ʤʷʛʢʠʭ ʨʝʞʠʤʘʭ ʩʦ ʩʥʠʞʝʥʠʝʤ 

ʚʣʘʞʥʦʩʪʠ ʜʦ 2,5...3,0 % ʪʨʝʱʠʥʦ-

ʚʘʪʦʩʪʴ ʟʝʨʥʘ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ. 

ʇʨʠ ʙʦʣʴh ʝʤ ʩʥʠʞʝʥʠʠ ʚʣʘʞʥʦʩʪʠ 

ʠ ʥʝʧʨʝʨʳʚʥʦʡ ʩʫʰʢʝ ʟʝʨʥʦ ʥʘʛʨʝ-

ʚʘʝʪʩʷ ʚʳʰʝ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʢʘʯʝʩʪʚʦ ʨʠʩʘ ʨʝʟʢʦ ʩʥʠʞʘ-

ʝʪʩʷ. ɼʣʷ ʨʠʩʘ-ʟʝʨʥʘ ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʪʫʧʝʥʯʘʪʳʡ ʨʝʞʠʤ ʩʫʰʢʠ ʩ ʧʦʥʠʞʘ-

ʶʱʝʡʩʷ ʪʝʤʧʝʨʘʪʫʨʦʡ ʘʛʝʥʪʘ ʩʫʰʢʠ [97]. 

ʂʫʢʫʨʫʟʘ. ʉʚʝʞʝʫʙʨʘʥʥʘʷ ʢʫʢʫʨʫʟʘ ʠʤʝʝʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʩʦʢʫʶ     

(35...45 %) ʚʣʘʞʥʦʩʪʴ. ɼʘʞʝ ʧʨʠ ʧʦʣ-

ʥʦʡ ʩʧʝʣʦʩʪʠ ʧʦʯʘʪʢʘ ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ 

ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 25...30 % [19]. ɺ ʧʨʝ-

ʜʝʣʘʭ ʦʜʥʦʛʦ ʧʦʯʘʪʢʘ ʚʣʘʞʥʦʩʪʴ ʦʪ-

ʜʝʣʴʥʳʭ ʟʝʨʥʦʚʦʢ ʢʦʣʝʙʣʝʪʩʷ ʚ ʰʠʨʦ-

ʢʠʭ ʧʨʝʜʝʣʘʭ. ʇʣʦʪʥʳʝ ʠ ʛʣʘʜʢʠʝ ʦʙʦ-

ʣʦʯʢʠ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ ʟʘʪʨʫʜʥʷʶʪ 

ʧʦʜʚʦʜ ʚʣʘʛʠ ʢ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʧʨʠ 

ʠʥʪʝʥʩʠʚʥʦʡ ʩʫʰʢʝ ʣʦʧʘʶʪʩʷ. ɺ ʵʥʜʦ-

ʩʧʝʨʤʝ ʟʝʨʥʘ ʪʘʢʞʝ ʦʙʨʘʟʫʶʪʩʷ ʤʘʢʨʦ- 

ʠ ʤʠʢʨʦʪʨʝʱʠʥʳ, ʢʦʪʦʨʳʝ ʧʦʷʚʣʷʶʪʩʷ 
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ʧʨʠ ʚʣʘʞʥʦʩʪʠ 14...19 %. ʉ ʧʦʚʳʰʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ ʩʥʠʞʘʝʪʩʷ ʥʘʪʫʨʘ ʟʝ-

ʨʝʥ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʙʨʘʟʦʚʘʥʠʠ ʚʥʫʪʨʠ ʥʠʭ ʧʫʩʪʦʪ. ɹʳʩʪʨʦʝ ʦʭʣʘʞʜʝ-

ʥʠʝ ʚʳʩʫʰʝʥʥʦʛʦ ʟʝʨʥʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʨʘʟʦʚʘʥʠʶ ʪʨʝʱʠʥ. 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝʱʠʥ ʟʘ ʨʫʙʝʞʦʤ ʧʨʘʢʪʠʢʫʶʪ ʤʝʪʦʜ ʩʫʰʢʠ, 

ʠʟʚʝʩʪʥʳʡ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʜʨʘʡ-ʵʨʝʡʰʥè. ʉʫʪʴ ʝʛʦ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʧʨʦʮʝʩʩ 

ʪʝʧʣʦʚʦʡ ʩʫʰʢʠ ʧʨʝʨʳʚʘʶʪ ʧʨʠ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ ʥʘ 2 % ʙʦʣʴʰʝʡ, ʯʝʤ ʪʨʝʙʫʝ-

ʤʘʷ ʢʦʥʝʯʥʘʷ ʚʣʘʞʥʦʩʪʴ. ʅʘʛʨʝʪʦʝ ʟʝʨʥʦ ʢʫ-

ʢʫʨʫʟʳ ʚʳʧʫʩʢʘʶʪ ʠʟ ʩʫʰʠʣʢʠ ʠ ʥʘʧʨʘʚʣʷ-

ʶʪ ʚ ʙʫʥʢʝʨ, ʛʜʝ ʝʛʦ ʚʳʜʝʨʞʠʚʘʶʪ ʚ ʪʝʯʝʥʠʝ 

4...8 ʯ, ʘ ʟʘʪʝʤ ʤʝʜʣʝʥʥʦ ʦʭʣʘʞʜʘʶʪ ʠ ʜʦʩʫ-

ʰʠʚʘʶʪ ʧʨʠ ʘʢʪʠʚʥʦʤ ʚʝʥʪʠʣʠʨʦʚʘʥʠʠ ʘʪ-

ʤʦʩʬʝʨʥʳʤ ʚʦʟʜʫʭʦʤ. 

ʇʨʠ ʦʙʤʦʣʦʪʝ ʧʦʯʘʪʢʦʚ ʯʘʩʪʴ ʟʝʨʝʥ 

ʪʨʘʚʤʠʨʫʝʪʩʷ. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʪʘʢʞʝ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʩʫʰʢʝ. ʆʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʶʪ ʩʫʰʢʝ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ, 

ʜʣʷ ʢʨʘʭʤʘʣʦʧʘʪʦʯʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʇʦʵʪʦʤʫ ʩʫʰʢʫ ʧʨʦʚʦʜʷʪ ʧʨʠ ʤʷʛʢʠʭ ʨʝʞʠ-

ʤʘʭ ʠ ʥʘʛʨʝʚʝ ʟʝʨʥʘ ʥʝ ʚʳʰʝ 43 Áʉ. 

ʇʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʢʫʢʫʨʫʟʳ ʚ ʧʦʯʘʪʢʘʭ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʠ ʢʦʨʤʦʚʦʛʦ ʥʘʟʥʘʯʝ-

ʥʠʷ ʝʝ ʦʙʤʦʣʘʯʠʚʘʶʪ ʠ ʟʘʪʝʤ ʩʫʰʘʪ ʟʝʨʥʦ, 

ʣʠʙʦ ʚʳʩʫʰʠʚʘʶʪ ʧʦʯʘʪʢʠ ʠ ʟʘʪʝʤ ʠʭ ʦʙʤʦʣʘʯʠʚʘʶʪ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪ 

ʰʘʭʪʥʳʝ ʧʨʷʤʦʪʦʯʥʳʝ ʟʝʨʥʦʩʫʰʠʣʢʠ ʠʣʠ ʪʘʢʠʝ ʞʝ ʩʫʰʠʣʢʠ, ʥʦ ʧʝʨʝʚʝʜʝʥʥʳʝ 

ʥʘ ʨʝʮʠʨʢʫʣʷʮʠʦʥʥʳʡ ʤʝʪʦʜ ʩʫʰʢʠ. ʇʨʠ ʩʫʰʢʝ ʚ ʧʨʷʤʦʪʦʯʥʳʭ ʩʫʰʠʣʢʘʭ ʧʨʠ-

ʤʝʥʷʶʪ 2...3 - ʢʨʘʪʥʳʡ ʧʨʦʧʫʩʢ ʟʝʨʥʘ. ɺ ʨʝʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʩʫʰʠʣʢʘʭ ʚʳʩʫʰʠ-

ʚʘʶʪ ʩʳʨʦʝ ʟʝʨʥʦ ʢʫʢʫʨʫʟʳ ʟʘ ʦʜʠʥ ʧʨʦʧʫʩʢ. 

ʅʘ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʚ ʩʫʰʠʣʴʥʫʶ ʢʘʤʝʨʫ ʟʘʛʨʫʞʘʶʪ 

ʧʘʨʪʠʶ ʢʫʢʫʨʫʟʳ ʦʜʥʦʛʦ ʛʠʙʨʠʜʘ ʠʣʠ ʩʦʨʪʘ ʩ ʚʣʘʞʥʦʩʪʴʶ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʡ 

ʧʘʨʪʠʠ 15 %. ʇʨʠ ʟʘʛʨʫʟʢʝ ʢʘʤʝʨ ʥʫʞʥʦ, ʯʪʦʙʳ ʧʦʯʘʪʢʠ ʥʝ ʧʘʜʘʣʠ ʥʘ ʜʥʠʱʝ 

ʠʣʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʥʘʩʳʧʠ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪ ʛʠʙʢʠʝ ʨʫʢʘʚʘ ʠʣʠ ʥʘʧʨʘʚ-

ʣʷʶʱʠʝ ʣʦʪʢʠ. ɺʩʝ ʤʝʩʪʘ, ʛʜʝ ʧʨʦʠʩʭʦʜʷʪ ʫʜʘʨʳ ʧʦʯʘʪʢʦʚ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘ-

ʥʠʠ, ʦʙʰʠʚʘʶʪ ʧʨʦʨʝʟʠʥʝʥʥʦʡ ʣʝʥʪʦʡ ʠʣʠ ʨʝʟʠʥʦʡ. ʆʙʨʫʰʝʥʥʳʝ ʟʝʨʥʘ ʫʜʘʣʷ-

ʶʪ ʠʟ ʤʘʩʩʳ ʧʦʯʘʪʢʦʚ ʜʦ ʟʘʛʨʫʟʢʠ ʢʘʤʝʨʳ. ʅʘʣʠʯʠʝ ʪʘʢʠʭ ʟʝʨʝʥ ʟʘʪʷʛʠʚʘʝʪ 

ʧʨʦʮʝʩʩ ʩʫʰʢʠ ʠ ʥʘʨʫʰʘʝʪ ʝʛʦ ʨʘʚʥʦʤʝʨʥʦʩʪʴ, ʧʨʠʚʦʜʠʪ ʢ ʧʝʨʝʨʘʩʭʦʜʫ ʪʦʧʣʠʚʘ 

ʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʩʥʠʞʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʫʰʠʣʢʠ. ʆʙʨʫʰʝʥʥʳʝ ʟʝʨʥʘ 

ʚʳʜʝʣʷʶʪ ʥʘ ʨʝʰʝʪʯʘʪʳʭ ʛʦʨʢʘʭ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʝʨʝʜ ʧʦʩʪʫʧʣʝʥʠʝʤ ʧʦʯʘʪʢʦʚ 

ʥʘ ʪʨʘʥʩʧʦʨʪʝʨ, ʧʦʜʘʶʱʠʡ ʠʭ ʚ ʢʘʤʝʨʳ. 

ʅʘʩʳʧʴ ʧʦʯʘʪʢʦʚ ʚ ʢʘʤʝʨʝ ʨʘʟʨʘʚʥʠʚʘʶʪ ʪʘʢ, ʯʪʦʙʳ ʧʦʚʝʨʭʥʦʩʪʴ ʝʝ ʙʳʣʘ 

ʧʘʨʘʣʣʝʣʴʥʘ ʜʥʠʱʫ. ʇʨʠ ʧʦʣʥʦʡ ʟʘʛʨʫʟʢʝ ʢʘʤʝʨʳ ʚʳʩʦʪʘ ʥʘʩʳʧʠ ʧʦʯʘʪʢʦʚ 

ʚʣʘʞʥʦʩʪʴʶ ʜʦ 20 % ʜʦʩʪʠʛʘʝʪ 3,5 ʤ. ʂʫʢʫʨʫʟʫ ʩ ʙʦʣʴʰʝʡ ʚʣʘʞʥʦʩʪʴʶ ʟʘʛʨʫ-

ʞʘʶʪ ʩʣʦʝʤ ʤʝʥʴʰʝʡ ʪʦʣʱʠʥʳ, ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʥʘʯʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ ʥʘ 

1 % ʚʳʩʦʪʫ ʥʘʩʳʧʠ ʧʨʠ ʟʘʛʨʫʟʢʝ ʢʘʤʝʨʳ ʩʥʠʞʘʶʪ ʥʘ 0,2...0,3 ʤ. ʇʨʠ ʧʦʩʪʫʧʣʝ-

ʥʠʠ ʥʘ ʩʫʰʢʫ ʧʘʨʪʠʡ ʢʫʢʫʨʫʟʳ ʨʘʟʣʠʯʥʦʡ ʚʣʘʞʥʦʩʪʠ, ʪʨʝʙʫʶʱʠʭ ʨʘʟʥʦʡ ʧʨʦ-
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ʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʫʰʢʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ ʨʝʛʫʣʠʨʫʶʪ ʨʝʞʠʤ ʨʘʙʦʪʳ 

ʢʘʞʜʦʡ ʢʘʤʝʨʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʭʦʜʥʦʡ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ. 

ʅʘʩʳʧʴ ʧʦʯʘʪʢʦʚ ʧʨʦʩʫʰʠʚʘʝʪʩʷ ʨʘʚʥʦʤʝʨʥʦ ʧʨʠ ʨʝʚʝʨʩʠʚʥʦʤ ʧʨʦʜʫʚʘ-

ʥʠʠ. ʉʚʝʞʠʡ ʘʛʝʥʪ ʩʫʰʢʠ ʧʨʦʧʫʩʢʘʶʪ ʩʚʝʨʭʫ ʚʥʠʟ ʯʝʨʝʟ ʪʝ ʢʘʤʝʨʳ, ʚ ʢʦʪʦʨʳʭ 

ʩʫʰʢʘ ʙʣʠʟʠʪʩʷ ʢ ʟʘʚʝʨʰʝʥʠʶ, ʘ ʦʪʨʘʙʦʪʘʚʰʠʡ ʘʛʝʥʪ ʩʫʰʢʠ ʧʨʦʧʫʩʢʘʶʪ ʩʥʠʟʫ 

ʚʚʝʨʭ ʯʝʨʝʟ ʦʩʪʘʣʴʥʳʝ ʢʘʤʝʨʳ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʫʰʢʠ ʧʨʠ ʧʨʦʜʫʚʘʥʠʠ ʢʘ-

ʤʝʨ ʩʥʠʟʫ ʚʚʝʨʭ ʠ ʩʚʝʨʭʫ ʚʥʠʟ ʧʨʠʥʠʤʘʶʪ ʦʜʠʥʘʢʦʚʦʡ (ʪʘʙʣʠʮʘ 1.32), ʘ ʚʣʘʞ-

ʥʦʩʪʴ ʩʝʤʝʥʥʦʡ ʢʫʢʫʨʫʟʳ ʩʥʠʞʘʶʪ ʜʦ 13 %. 

ʊʘʙʣʠʮʘ 1.32 ï ʈʝʞʠʤʳ ʩʫʰʢʠ ʩʝʤʝʥʥʦʡ ʢʫʢʫʨʫʟʳ ʚ ʢʘʤʝʨʥʳʭ ʩʫʰʠʣʢʘʭ 
ɺʣʘʞʥʦʩʪʴ ʟʝʨʥʘ 

ʚ ʧʦʯʘʪʢʘʭ, % 
ɺʳʩʦʪʘ ʥʘʩʳʧʠ, ʤ ʊʝʤʧʝʨʘʪʫʨʘ ʘʛʝʥʪʘ ʩʫʰʢʠ, Áʉ ʕʢʩʧʦʟʠʮʠʷ, ʯ 

20 3,5é4,0 50 27é29 

25 3,5 47 39 

30 3,5 43 56 

35 3,0 40 72 

40 2,5 36 90 

45 ʠ ʙʦʣʝʝ 2,0 35 95 ʠ ʙʦʣʝʝ 

ɺʣʘʞʥʦʩʪʴ ʟʝʨʥʘ ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʠʩʪʝʯʝʥʠʠ ʧʦʣʦʚʠʥʳ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʩʫʰʢʠ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʠʟʤʝʥʷʶʪ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʦʜʫʚʘʥʠʷ ʥʘʩʳʧʠ. 

ʇʦʜʩʦʣʥʝʯʥʠʢ. ʇʨʠ ʩʫʰʢʝ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʪʝʤʧʝʨʘʪʫʨʫ ʘʛʝʥʪʘ 

ʩʫʰʢʠ ʦʛʨʘʥʠʯʠʚʘʶʪ ʠʟ-ʟʘ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʪʨʝʙʦʚʘʥʠʡ. ʇʨʠ ʧʦʚʳʰʝʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʘʛʝʥʪʘ ʧʦʜʩʦʣʥʝʯʥʠʢ ʤʦʞʝʪ ʟʘʛʦʨʝʪʴʩʷ, ʭʦʪʷ ʪʝʨʤʦʫʩʪʦʡʯʠʚʦʩʪʴ 

ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʦʩʥʦʚʥʳʤʠ ʟʝʨʥʦʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ (ʧʰʝʥʠʮʘ, ʨʦʞʴ) [123, 124]. 

ʉʚʝʞʝʫʙʨʘʥʥʳʝ ʩʝʤʝʥʘ ʧʦʜʩʦʣ-

ʥʝʯʥʠʢʘ ʦʪʣʠʯʘʶʪʩʷ ʦʯʝʥʴ ʥʠʟʢʦʡ 

ʩʪʦʡʢʦʩʪʴʶ ʧʨʠ ʭʨʘʥʝʥʠʠ, ʦʩʦʙʝʥʥʦ 

ʧʨʠ ʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʠ, ʪʝʤʧʝʨʘʪʫʨʝ ʠ 

ʟʘʩʦʨʝʥʥʦʩʪʠ. ʇʨʠ ʭʨʘʥʝʥʠʠ ʩʝʤʷʥ 

ʭʠʤʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ ʩʥʘʯʘʣʘ ʧʦʜ-

ʚʝʨʛʘʶʪʩʷ ʞʠʨʳ, ʘ ʟʘʪʝʤ ʙʝʣʢʦʚʳʝ ʚʝ-

ʱʝʩʪʚʘ. 

ʉʝʤʝʥʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʚʣʘʞʥʦ-

ʩʪʴʶ ʚʳʰʝ 12 % ʥʝʦʙʭʦʜʠʤʦ ʩʫʰʠʪʴ 

ʥʝʤʝʜʣʝʥʥʦ. ʉʝʤʝʥʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, 

ʠʜʫʱʠʝ ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ, ʩʫʰʘʪ ʜʦ 

ʚʣʘʞʥʦʩʪʠ 7é8 %, ʘ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ ï ʜʦ 6é7 % 

[98]. 

ʈʝʞʠʤʳ ʩʫʰʢʠ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʟʘʚʠʩʷʪ ʦʪ ʠʭ ʥʘʯʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ 

ʠ ʩʧʦʩʦʙʘ ʩʫʰʢʠ. ɺʳʩʰʠʝ ʧʨʝʜʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ 

ʥʘʛʨʝʚʘ, ʩʫʰʠʣʴʥʦʛʦ ʘʛʝʥʪʘ ʠ ʥʘʛʨʝʚʘ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʩʧʦʩʦʙʘʭ ʩʫʰʢʠ ʚ ʰʘʭʪʥʳʭ ʧʨʷʤʦʪʦʯʥʳʭ ʠ ʨʝʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʩʫʰʠʣʢʘʭ ʧʨʠ-

ʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 1.25; 1,26; 1.27 ʠ 1.29. 

ʇʦʩʢʦʣʴʢʫ ʩʝʤʝʥʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʤʦʞʥʦ ʩʫʰʠʪʴ ʚ ʩʫʰʠʣʢʘʭ ʨʘʟʣʠʯʥʳʭ 

ʪʠʧʦʚ, ʨʘʩʩʤʦʪʨʠʤ ʢʨʘʪʢʦ ʠʭ ʦʩʦʙʝʥʥʦʩʪʠ. 

ɺ ʰʘʭʪʥʳʭ ʟʝʨʥʦʩʫʰʠʣʢʘʭ ʩʫʰʘʪ ʜʦ 90 % ʟʘʛʦʪʘʚʣʠʚʘʝʤʳʭ ʩʝʤʷʥ ʧʦʜ-
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ʩʦʣʥʝʯʥʠʢʘ. ɺʳʩʦʢʦʚʣʘʞʥʳʝ ʩʝʤʝʥʘ ʚ ʥʠʭ ʧʦʜʚʝʨʛʘʶʪ ʜʚʫʭ-, ʘ ʠʥʦʛʜʘ ʠ ʪʨʝʭ-

ʢʨʘʪʥʦʡ ʩʫʰʢʝ, ʥʦ ʧʨʠ ʵʪʦʤ ʥʘʨʫʰʘʝʪʩʷ ʧʦʪʦʯʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʟʘʪʨʫʜʥʷʝʪ ʨʘʙʦʪʫ ʩ ʚʥʦʚʴ ʧʦʩʪʫʧʘʶʱʠʤʠ ʩʝʤʝʥʘʤʠ. ʀʟ-ʟʘ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ 

ʜʚʠʞʝʥʠʷ ʩʝʤʷʥ ʧʦ ʩʝʯʝʥʠʶ ʰʘʭʪ ʧʨʠ ʠʭ ʧʨʦʜʫʚʢʝ ʘʛʝʥʪʦʤ ʩʫʰʢʠ ʥʘʙʣʶʜʘʝʪʩʷ 

ʙʦʣʴʰʘʷ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʥʘʛʨʝʚʘ ʩʝʤʷʥ: ʫ ʩʪʝʥʦʢ ʰʘʭʪ ʦʥʠ ʜʚʠʞʫʪʩʷ ʤʝʜʣʝʥ-

ʥʝʝ, ʯʝʤ ʚ ʩʝʨʝʜʠʥʝ, ʧʨʠ ʵʪʦʤ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʥʘʛʨʝʚʘ ʠʥʦʛʜʘ ʧʨʝʚʳʰʘʝʪ       

10 Áʉ. ɽʩʣʠ ʞʝ ʩʝʤʝʥʘ ʩʦʜʝʨʞʘʪ ʧʨʠʤʝʩʠ, ʪʦ ʚʦʟʤʦʞʥʦ ʟʘʩʦʨʝʥʠʝ ʰʘʭʪ ʠ ʥʝʨʝʜ-

ʢʦ ʟʘʛʦʨʘʥʠʝ ʩʫʰʠʣʢʠ. ʇʦʵʪʦʤʫ ʩʫʰʢʫ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʙʝʟ ʠʭ ʧʨʝʜʚʘʨʠ-

ʪʝʣʴʥʦʡ ʦʯʠʩʪʢʠ ʥʝ ʜʦʧʫʩʢʘʶʪ. 

ʈʝʮʠʨʢʫʣʷʮʠʦʥʥʳʝ ʟʝʨʥʦʩʫʰʠʣʢʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʷʤʦʪʦʯʥʳʤʠ ʦʙʝʩʧʝ-

ʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʩʫʰʢʠ ʩʝʤʷʥ ʨʘʟʣʠʯʥʦʡ ʚʣʘʞʥʦʩʪʠ ʟʘ 

ʦʜʠʥ ʧʨʦʧʫʩʢ ʠ ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ.  

ɺʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʘʷ ʩʫʰʢʘ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʚ ʨʝʮʠʨʢʫʣʷʮʠʦʥʥʳʭ 

ʟʝʨʥʦʩʫʰʠʣʢʘʭ ʙʣʘʛʦʪʚʦʨʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʦʢʘʟʘʪʝʣʷʭ ʢʘʯʝʩʪʚʘ ʤʘʩʣʘ. ʊʘʢ, ʧʦ 

ʜʘʥʥʳʤ [98], ʧʨʠ ʥʘʛʨʝʚʝ ʩʝʤʷʥ ʚ ʩʫʰʠʣʢʝ ʜʦ 60...70 Áʉ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ 

ʢʠʩʣʦʪʥʦʛʦ ʯʠʩʣʘ, ʘ ʧʨʠ ʙʦʣʝʝ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʘʛʨʝʚʘ (ʜʦ 50 Áʉ) - ʥʝʢʦ-

ʪʦʨʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʠʩʣʦʪʥʦʛʦ ʯʠʩʣʘ ʤʘʩʣʘ. ʆʜʥʘʢʦ, ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘ-

ʪʫʨʘʭ ʥʘʛʨʝʚʘ ʩʝʤʷʥ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʠʭ ʪʨʘʚʤʠʨʫʝʤʦʩʪʠ ʠʟ-ʟʘ ʧʝʨʝʩʫ-

ʰʠʚʘʥʠʷ ʧʣʦʜʦʚʦʡ ʦʙʦʣʦʯʢʠ. ʉʝʤʝʥʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʩ ʥʘʨʫʰʝʥʥʦʡ ʧʣʦʜʦʚʦʡ 

ʦʙʦʣʦʯʢʦʡ ʧʣʦʭʦ ʭʨʘʥʷʪʩʷ ʠ ʙʳʩʪʨʦ ʧʦʨʪʷʪʩʷ.  

ɼʣʷ ʩʫʰʢʠ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʙʘʨʘʙʘʥʥʳʝ ʟʝʨʥʦʩʫ-

ʰʠʣʢʠ. ɺ ʙʘʨʘʙʘʥʥʦʡ ʩʫʰʠʣʢʝ ʩʫʰʢʘ ʧʨʦʪʝʢʘʝʪ ʙʳʩʪʨʝʝ, ʯʝʤ ʚ ʰʘʭʪʥʦʡ, ʥʦ ʢʦ-

ʵʬʬʠʮʠʝʥʪ ʟʘʧʦʣʥʝʥʠʷ ʦʙʲʝʤʘ ʙʘʨʘʙʘʥʘ ʩʝʤʝʥʘʤʠ ʩʦʩʪʘʚʣʷʝʪ 20...25 %, ʚ ʩʚʷʟʠ 

ʩ ʯʝʤ ʢʦʣʠʯʝʩʪʚʦ ʚʣʘʛʠ, ʠʩʧʘʨʷʝʤʦʡ ʚ 1 ʤ
3
 ʧʨʦʩʪʨʘʥʩʪʚʘ ʙʘʨʘʙʘʥʘ, ʤʝʥʴʰʝ, ʯʝʤ 

ʚ ʰʘʭʪʥʦʡ ʟʝʨʥʦʩʫʰʠʣʢʝ. 

ɾʝʩʪʢʠʝ ʨʝʞʠʤʳ ʩʫʰʢʠ, ʨʘʟʣʠʯʥʦʝ ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯ-

ʥʠʢʘ ʚ ʙʘʨʘʙʘʥʥʳʭ ʩʫʰʠʣʢʘʭ ʚʳʟʳʚʘʶʪ ʥʝʨʘʚʥʦʤʝʨʥʳʡ ʥʘʛʨʝʚ ʠ ʩʫʰʢʫ, ʫʚʝʣʠ-

ʯʝʥʠʝ ʣʫʟʛʠ ʠ ʢʠʩʣʦʪʥʦʛʦ ʯʠʩʣʘ ʞʠʨʘ, ʧʦʚʳʰʝʥʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ [99, 100]. 

ʂʨʦʤʝ ʪʦʛʦ ʥʝʜʦʩʪʘʪʢʘʤʠ ʧʨʠʤʝʥʝʥʠʷ ʙʘʨʘʙʘʥʥʳʭ ʩʫʰʠʣʦʢ ʷʚʣʷʶʪʩʷ ʦʙ-

ʨʫhʠʚʘʥʠʝ ʩʝʤʷʥ ʠ ʥʠʟʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴ-

ʥʦʩʪʴ. 

ʉʦʷ. ɺ ʦʩʥʦʚʥʳʭ ʨʘʡʦʥʘʭ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʩʦʠ ʝʝ ʫʙʠʨʘʶʪ ʧʦʟʜʥʝʡ ʦʩʝʥʴʶ. 

ɺʣʘʞʥʦʩʪʴ ʩʚʝʞʝʫʙʨʘʥʥʳʭ ʩʝʤʷʥ ʥʝʨʝʜʢʦ 

ʜʦʩʪʠʛʘʝʪ 20...25 %, ʪʦʛʜʘ ʢʘʢ ʥʘʜʝʞʥʦ 

ʭʨʘʥʠʪʴ ʠʭ ʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʚʣʘʞʥʦʩʪʠ 

12...13 %. ʆʩʦʙʝʥʥʦʩʪʠ ʩʝʤʷʥ ʩʦʠ ʢʘʢ ʦʙʲ-

ʝʢʪʘ ʩʫʰʢʠ - ʥʠʟʢʘʷ ʪʝʨʤʦʫʩʪʦʡʯʠʚʦʩʪʴ ʠ 

ʧʦʜʚʝʨʞʝʥʥʦʩʪʴ ʪʨʝʱʠʥʦʦʙʨʘʟʦʚʘʥʠʶ. 

ʇʨʠ ʩʫʰʢʝ ʩʦʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʠ 

ʢʦʨʤʦʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʥʝʧʨʝʨʳʚʥʦ ʜʝʡ-

ʩʪʚʫʶʱʠʭ ʰʘʭʪʥʳʭ ʩʫʰʠʣʢʘʭ ʪʝʤʧʝʨʘʪʫ-

ʨʫ ʘʛʝʥʪʘ ʩʫʰʢʠ ʧʦʜʜʝʨʞʠʚʘʶʪ ʚ ʧʨʝʜʝʣʘʭ 60...80 Áʉ, ʘ ʩʝʤʝʥʘ ʥʘʛʨʝʚʘʶʪ ʜʦ 

ʪʝʤʧʝʨʘʪʫʨʳ 30 Áʉ ʧʨʠ ʚʣʘʞʥʦʩʪʠ ʩʦʠ ʜʦ 19 %. ʇʨʠ ʚʣʘʞʥʦʩʪʠ ʩʦʠ ʙʦʣʝʝ 19 % 
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ʪʝʤʧʝʨʘʪʫʨʘ ʘʛʝʥʪʘ ʩʫʰʢʠ ʜʦʣʞʥʘ ʙʳʪʴ 50...70 Áʉ, ʘ ʥʘʛʨʝʚʘ ʟʝʨʥʘ - 25 Áʉ. 

ʂʣʝʱʝʚʠʥʘ. ʆʩʦʙʝʥʥʦʩʪʴ ʩʫʰʢʠ ʢʣʝʱʝʚʠʥʳ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʷʜʦʚʠʪʘ. ʇʦ-

ʵʪʦʤʫ ʝʝ ʩʫʰʘʪ ʚ ʦʪʜʝʣʴʥʳʭ 

ʩʫʰʠʣʢʘʭ. ɺʣʘʞʥʦʩʪʴ ʩʚʝ-

ʞʝʫʙʨʘʥʥʳʭ ʩʝʤʷʥ ʢʣʝɦʝ-

ʚʠʥʳ ʯʘʩʪʦ ʙʳʚʘʝʪ 20...25 %, 

ʘ ʝʝ ʭʨʘʥʝʥʠʝ ʚʦʟʤʦʞʥʦ ʧʨʠ 

ʚʣʘʞʥʦʩʪʠ 7,0...7,5 %. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘ-

ʝʚ ʢʣʝʱʝʚʠʥʫ ʚʳʩʫʰʠʚʘʶʪ ʚ 

ʥʘʩʳʧʠ ʩ ʧʦʤʦʱʴʶ ʫʩʪʘʥʦ-

ʚʦʢ ʘʢʪʠʚʥʦʛʦ ʚʝʥʪʠʣʠʨʦʚʘ-

ʥʠʷ. ɼʣʷ ʨʘʚʥʦʤʝʨʥʦʛʦ ʚʳ-

ʩʫʰʠʚʘʥʠʷ ʚʦʟʜʫʭʦʨʘʩʧʨʝ-

ʜʝʣʠʪʝʣʴʥʳʝ ʨʝʰʝʪʢʠ ʚ ʩʢʣʘʜʘʭ ʨʘʩʧʦʣʘʛʘʶʪ ʩʧʣʦʰʥʳʤ ʥʘʩʪʠʣʦʤ ʠʣʠ ʩ ʧʨʦ-

ʤʝʞʫʪʢʘʤʠ ʥʝ ʙʦʣʝʝ 500 ʤʤ, ʘ ʚʳʩʦʪʘ ʥʘʩʳʧʠ ʜʦʣʞʥʘ ʙʳʪʴ 0,4...0,8 ʤ ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʚʣʘʞʥʦʩʪʠ ʢʣʝʱʝʚʠʥʳ. ʊʝʤʧʝʨʘʪʫʨʘ ʘʛʝʥʪʘ ʩʫʰʢʠ - 45...50 Áʉ. ʇʨʠ 

ʚʣʘʞʥʦʩʪʠ ʢʣʝʱʝʚʠʥʳ ʜʦ 15 % ʫʜʝʣʴʥʘʷ ʧʦʜʘʯʘ ʘʛʝʥʪʘ ʩʫʰʢʠ ʜʦʣʞʥʘ ʩʦʩʪʘʚ-

ʣʷʪʴ 300 ʤ
3
/(ʯĀʪ), ʧʨʠ ʚʣʘʞʥʦʩʪʠ ʜʦ 20 % - 600 ʤ

3
/(ʯĀʪ), ʘ ʧʨʠ ʚʣʘʞʥʦʩʪʠ ʜʦ 25 % 

- 900 ʤ
3
/(ʯĀʪ). 

ʂʣʝʱʝʚʠʥʫ ʩʫʰʘʪ ʥʝʤʝʜʣʝʥʥʦ ʧʦ ʟʘʧʦʣʥʝʥʠʠ ʢʘʞʜʦʡ ʩʝʢʮʠʠ ʢʣʘʜʘ. ʇʨʠ 

ʥʝʧʦʣʥʦʡ ʟʘʛʨʫʟʢʝ ʩʢʣʘʜʘ ʚʝʥʪʠʣʠʨʫʝʤʳʡ ʫʯʘʩʪʦʢ ʦʛʨʘʞʜʘʶʪ ʱʠʪʘʤʠ. ʊʝʤʧʝ-

ʨʘʪʫʨʫ ʘʛʝʥʪʘ ʩʫʰʢʠ ʧʨʦʚʝʨʷʶʪ ʧʦʩʪʦʷʥʥʦ, ʘ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪ-

ʢʘʭ ʥʘʩʳʧʠ - ʯʝʨʝʟ 5...6 ʯ. ʉʫʰʢʫ ʟʘʢʘʥʯʠʚʘʶʪ, ʢʦʛʜʘ ʚʣʘʞʥʦʩʪʴ ʢʣʝʱʝʚʠʥʳ ʚ 

ʚʝʨʭʥʝʤ ʩʣʦʝ ʥʘʩʳʧʠ ʜʣʷ ʧʣʦʜʦʚ ʜʦʩʪʠʛʥʝʪ 9...11 %, ʘ ʜʣʷ ʩʝʤʷʥ - 8...9 %. ʇʦʩʣʝ 

ʩʫʰʢʠ ʢʣʝʱʝʚʠʥʫ ʦʭʣʘʞʜʘʶʪ ʘʪʤʦʩʬʝʨʥʳʤ ʚʦʟʜʫʭʦʤ. 

ʄʝʣʢʦʩʝʤʝʥʥʳʝ ʢʫʣʴʪʫʨʳ. ʉʫʰʢʘ ʛʦʨʯʠʮʳ, ʨʳʞʠʢʘ, ʨʘʧʩʘ, ʩʝʤʷʥ ʪʨʘʚ 

(ʢʣʝʚʝʨ, ʣʶʮʝʨʥʘ) ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʫʰʢʦʡ ʩʝʤʷʥ ʜʨʫʛʠʭ 

ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʠʟ-ʟʘ ʠʭ ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ (ʪʘʙʣʠʮʘ 

1.33). ʈʘʟʤʝʨʳ ʪʘʢʠʭ ʢʫʣʴʪʫʨ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʩʢʦʨʦʩʪʴ ʚʠʪʘʥʠʷ ʥʠʞʝ, ʘ 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʳʰʝ. ʇʦ ʭʘʨʘʢʪʝʨʫ ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʘ 

ʩʫʰʢʠ ʤʝʣʢʦʩʝʤʝʥʥʳʝ ʢʫʣʴʪʫʨʳ ʙʣʠʟʢʠ ʤʝʞʜʫ ʩʦʙʦʡ, ʠ ʠʭ ʤʦʞʥʦ ʩʫʰʠʪʴ ʧʨʠ 

ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʨʝʞʠʤʝ. 

ʊʘʙʣʠʮʘ 1.33 ï ʈʝʞʠʤʳ ʩʫʰʢʠ ʩʝʤʷʥ ʨʘʧʩʘ ʚ ʰʘʭʪʥʳʭ 

                           ʠ ʙʘʨʘʙʘʥʥʳʭ ʟʝʨʥʦʩʫʰʠʣʢʘʭ [285, 286] 
ʀʩʭʦʜʥʘʷ 

ʚʣʘʞʥʦʩʪʴ 

ʩʝʤʷʥ, % 

ʇʨʝʜʝʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʚʘ, Áʉ ʀʩʭʦʜʥʘʷ 

ʚʣʘʞʥʦʩʪʴ 

ʩʝʤʷʥ, % 

ʇʨʝʜʝʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʚʘ, Áʉ 

ʘʛʝʥʪʘ ʩʫʰʢʠ ʩʝʤʷʥ ʘʛʝʥʪʘ ʩʫʰʢʠ ʩʝʤʷʥ 

ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʡ ʨʝʞʠʤ 
ʉʝʤʝʥʥʦʡ ʨʝʞʠʤ 

(ʪʦʣʴʢʦ ʜʣʷ ʰʘʭʪʥʳʭ ʩʫʰʠʣʦʢ) 

ɼʦ 10 85 60 ɼʦ 17 65 40 

15 83 56 19 60 37 

20 80 52 

ʉʚʳʰʝ 19 55 35 25 78 50 

ʉʚʳʰʝ 25 75 48 

ʀʟ-ʟʘ ʥʝʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ ʵʪʠʭ ʩʝʤʷʥ ʠ ʠʭ ʧʦʚʳʰʝʥʥʦʡ ʪʝʢʫʯʝʩʪʠ ʩʫ-

ʰʠʣʢʠ ʦʩʦʙʝʥʥʦ ʪʱʘʪʝʣʴʥʦ ʧʨʦʚʝʨʷʶʪ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʱʝʣʝʡ ʚ ʤʝʩʪʘʭ ʫʩʪʘʥʦʚʢʠ 
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ʢʦʨʦʙʦʚ ʠ ʜʨʫʛʠʭ ʩʪʳʢʦʚ. ɿʘʟʦʨʳ ʚʳʧʫʩʢʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʫʤʝʥʴʰʘʶʪ, ʦʥʠ ʥʝ 

ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ 3..5 ʤʤ. ʋʤʝʥʴʰʘʶʪ ʧʦʜʘʯʫ ʘʛʝʥʪʘ ʩʫʰʢʠ ʠ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʚʦʟʜʫʭʘ ʚ ʩʫʰʠʣʴʥʫʶ ʠ ʦʭʣʘʜʠʪʝʣʴʥʳʝ ʰʘʭʪʳ. ɺʣʘʞʥʦʩʪʴ ʩʝʤʷʥ ʧʦʩʣʝ ʩʫʰʢʠ ʠ 

ʦʭʣʘʞʜʝʥʠʷ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 8 %. 

ɿʝʨʥʦʙʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ ʚʝʩʴʤʘ ʩʧʝʮʠʬʠʯʥʳ ʢʘʢ ʦʙʲʝʢʪ ʩʫʰʢʠ. ɺ ʥʠʭ 

ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ, ʯʝʤ ʚ ʟʣʘʢʘʭ, ʪʘʢ ʢʘʢ ʙʝʣʢʠ ʩʚʷʟʳʚʘʶʪ ʚʣʘʛʫ 

ʙʦʣʝʝ ʧʨʦʯʥʦ, ʯʝʤ ʢʨʘʭʤʘʣ. ʉʢʦʨʦʩʪʴ ʩʫʰʢʠ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʥʠʞʝ, ʯʝʤ ʟʣʘʢʦ-

ʚʳʭ. 

ʉʝʤʝʥʘ ʙʦʣʴʰʠʥʩʪʚʘ 

ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʢʨʫʧ-

ʥʝʝ, ʯʝʤ ʫ ʟʣʘʢʦʚʳʭ, ʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʫʜʝʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 

ʠʭ ʤʝʥʴʰʝ. ʕʪʦ ʪʘʢʞʝ ʧʨʝʜ-

ʦʧʨʝʜʝʣʷʝʪ ʤʝʥʴʰʫʶ ʩʢʦ-

ʨʦʩʪʴ ʠʩʧʘʨʝʥʠʷ ʚʣʘʛʠ. ɺʩʝ 

ʟʝʨʥʦʙʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ 

ʩʢʣʦʥʥʳ ʢ ʨʘʩʪʨʝʩʢʠʚʘʥʠʶ. 

ʇʦʵʪʦʤʫ ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʤʝ-

ʥʷʪʴ ʤʷʛʢʠʝ ʨʝʞʠʤʳ ʩʫʰʢʠ, ʩ 

ʪʝʤ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʤʝʜ-

ʣʝʥʥʦʝ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ ʠʟ 

ʩʝʤʷʥ. 

ɹʝʣʢʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʦʯʝʥʴ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʥʘʛʨʝʚʫ; ʧʨʝʜʝʣʴʥʦ 

ʜʦʧʫʩʪʠʤʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʚʘ ʙʦʣʴʰʠʥʩʪʚʘ ʟʝʨʥʦʙʦʙʦʚʳʭ (ʧʨʦʜʦʚʦʣʴʩʪʚʝʥ-

ʥʳʡ ʨʝʞʠʤ) ʥʝ ʧʨʝʚʳʰʘʝʪ 50 Áʉ. ʆʜʥʘʢʦ ʠʟ-ʟʘ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝʱʠʥ ʵʪʫ ʪʝʤʧʝ-

ʨʘʪʫʨʫ ʧʨʠʥʠʤʘʶʪ 35...40 Áʉ. 

ʉʫʰʢʘ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʥʝʨʝʜʢʦ ʧʨʦʜʦʣʞʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ. 

ʇʦʵʪʦʤʫ ʧʝʨʝʜ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʰʘʭʪʥʫʶ ʩʫʰʠʣʢʫ ʟʝʨʥʦʚʫʶ ʤʘʩʩʫ ʦʯʠʱʘʶʪ ʦʪ 

ʩʦʨʥʳʭ ʧʨʠʤʝʩʝʡ. ʅʘʣʠʯʠʝ ʩʦʨʘ ʤʦʞʝʪ ʩʦʟʜʘʪʴ ʟʘʩʪʦʡʥʳʝ ʟʦʥʳ, ʚʳʟʚʘʪʴ ʧʝʨʝ-

ʩʫʰʢʫ ʩʝʤʷʥ ʠ ʜʘʞʝ ʠʭ ʟʘʛʦʨʘʥʠʝ. ɿʝʨʥʦʙʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ ʩʫʰʘʪ ʚ ʰʘʭʪʥʳʭ 

ʟʝʨʥʦʩʫʰʠʣʢʘʭ ʥʝʙʦʣʴʰʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ: ʉɿʐ-8, ɺʊʀ-8, ʉɿʉ-8 ʠ ʜʨ. 

ʉʝʤʝʥʘ ʛʦʨʦʭʘ, ʚʠʢʠ, ʯʝʯʝʚʠʮʳ ʠ ʬʘʩʦʣʠ ʩʫʰʘʪ ʟʘ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ 

ʧʨʦʧʫʩʢʦʚ. ʉʥʠʞʝʥʠʝ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ ʟʘ ʦʜʠʥ ʧʨʦʧʫʩʢ ʯʝʨʝʟ ʩʫʰʠʣʢʫ ʥʝ 

ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 3...4 %. ʇʨʠ ʧʝʨʚʦʤ ʧʨʦʧʫʩʢʝ ʯʝʨʝʟ ʩʫʰʠʣʢʫ ʩʝʤʝʥʘ ʥʘʛʨʝ-

ʚʘʶʪ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 25...30 Áʉ. ʇʦʩʣʝ ʩʥʠʞʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʜʦ 18...20 % ʪʝʤʧʝ-

ʨʘʪʫʨʫ ʥʘʛʨʝʚʘ ʩʝʤʷʥ ʧʦʚʳʰʘʶʪ ʜʦ 35...40 Áʉ. ʇʦʩʣʝ ʢʘʞʜʦʛʦ ʧʨʦʧʫʩʢʘ ʜʝʣʘʶʪ 

5...6 - ʯʘʩʦʚʦʡ ʧʝʨʝʨʳʚ ʜʣʷ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʣʘʛʠ ʚʥʫʪʨʠ ʩʝʤʷʥ. 

ʊʱʘʪʝʣʴʥʦ ʩʣʝʜʷʪ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʡ ʘʛʝʥʪʘ ʩʫʰʢʠ ʠ ʩʝʤʷʥ, ʘ ʪʘʢʞʝ ʟʘ ʧʦ-

ʜʘʯʝʡ ʘʛʝʥʪʘ ʩʫʰʢʠ, ʦʩʦʙʝʥʥʦ ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ. ʆʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʩʪʘʪʦʯ-

ʥʦʡ, ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʟʘʧʘʨʠʚʘʥʠʝ ʩʝʤʷʥ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʚʝʨʷʶʪ, ʯʪʦʙʳ 

ʧʨʠ ʯʨʝʟʤʝʨʥʦʡ ʧʦʜʘʯʝ ʘʛʝʥʪʘ ʩʫʰʢʠ ʥʝ ʧʨʦʠʩʭʦʜʠʣʦ ʚʳʥʦʩʘ ʩʝʤʷʥ ʠʟ ʦʪʚʦʜʷ-

ʱʠʭ ʢʦʨʦʙʦʚ ʩʫʰʠʣʢʠ. 

ʇʨʠ ʩʫʰʢʝ ʥʘʙʣʶʜʘʶʪ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʠ ʩʝʤʷʥ. ɼʘʞʝ ʧʨʠ 

ʥʘʛʨʝʚʝ ʙʦʙʦʚʳʭ ʜʦ 30...35 Áʉ ʧʨʦʠʩʭʦʜʠʪ ʩʤʦʨʱʠʚʘʥʠʝ ʠʣʠ ʨʘʩʪʨʝʩʢʠʚʘʥʠʝ 
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ʦʙʦʣʦʯʝʢ ʩʝʤʷʥ. ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʪʘʢʠʭ ʩʝʤʷʥ ʩʥʠʞʘʶʪ ʪʝʤʧʝʨʘʪʫʨʫ ʘʛʝʥʪʘ 

ʩʫʰʢʠ ʠʣʠ ʫʩʢʦʨʷʶʪ ʧʨʦʧʫʩʢ ʩʝʤʷʥ ʯʝʨʝʟ ʩʫʰʠʣʢʫ, ʯʪʦ ʫʤʝʥʴʰʘʝʪ ʚʨʝʤʷ ʧʨʝ-

ʙʳʚʘʥʠʷ ʠʭ ʚ ʰʘʭʪʝ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʥʘʛʨʝʚ. 

ʉʝʤʝʥʘ ʛʦʨʦʭʘ, ʢʦʨʤʦʚʳʭ ʙʦʙʦʚ ʠ ʯʝʯʝʚʠʮʳ ʧʨʦʩʫʰʠʚʘʶʪ ʜʦ 14 % ʚ ʶʞ-

ʥʳʭ ʨʘʡʦʥʘʭ ʩʪʨʘʥʳ ʠ ʜʦ 15,5 % - ʚ ʜʨʫʛʠʭ ʨʘʡʦʥʘʭ. ɽʩʣʠ ʬʘʩʦʣʴ ʧʨʝʜʥʘʟʥʘʯʝʥʘ 

ʥʘ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʝ ʮʝʣʠ, ʪʦ ʚʦ ʠʟʙʝʞʘʥʠʝ ʨʘʩʪʨʝʩʢʠʚʘʥʠʷ ʝʸ ʩʫʰʘʪ ʜʦ 

ʚʣʘʞʥʦʩʪʠ 16...17 %. ʌʘʩʦʣʴ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʫʶ ʜʣʷ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ, ʧʨʦ-

ʩʫʰʠʚʘʶʪ ʜʦ ʚʣʘʞʥʦʩʪʠ 13...14 %. ʅʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳʡ ʩʧʦʩʦʙ ʩʫʰʢʠ ʬʘ-

ʩʦʣʠ - ʘʢʪʠʚʥʦʝ ʚʝʥʪʠʣʠʨʦʚʘʥʠʝ. 

ʉʦʨʛʦ. ʋ ʟʝʨʥʦʚʦʛʦ ʩʦʨʛʦ ʢʨʫʧʥʦʝ ʠ ʢʨʘʭʤʘʣʠʩʪʦʝ ʟʝʨʥʦ, ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ 

ʩʦʩʪʘʚʫ ʦʥʦ ʙʣʠʟʢʦ ʢ ʟʝʨʥʫ ʢʫʢʫʨʫʟʳ. ɿʝʨʥʦʚʦʝ ʩʦʨʛʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʫʙʠʨʘʶʪ 

ʧʨʷʤʳʤ ʢʦʤʙʘʡʥʠʨʦʚʘʥʠʝʤ ʧʨʠ ʚʣʘʞʥʦ-

ʩʪʠ ʩʝʤʷʥ 20...22 %. ɺ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ 

ʚʣʘʞʥʦʩʪʴ ʩʝʤʷʥ ʜʦʩʪʠʛʘʝʪ 25 %. ʉʦʨʛʦ 

ʩʫʰʘʪ ʜʦ ʚʣʘʞʥʦʩʪʠ 12... 13 % ʚ ʚʝʥʪʠ-

ʣʠʨʫʝʤʳʭ ʙʫʥʢʝʨʘʭ, ʚ ʰʘʭʪʥʳʭ ʩʫʰʠʣ-

ʢʘʭ ʠ ʚ ʥʘʩʳʧʠ ʥʘ ʫʩʪʘʥʦʚʢʘʭ ʘʢʪʠʚʥʦʛʦ 

ʚʝʥʪʠʣʠʨʦʚʘʥʠʷ. 

ʇʨʠ ʩʫʰʢʝ ʚ ʙʫʥʢʝʨʘʭ ʦʙʳʯʥʦ ʠʩ-

ʧʦʣʴʟʫʶʪ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ. ʇʨʠ ʧʦ-

ʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ ʝʛʦ ʧʦʜʦʛʨʝʚʘʶʪ, ʩ 

ʪʝʤ ʯʪʦʙʳ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʩʦʩʪʘʚʣʷʣʘ 60...70 %. ɼʣʷ ʩʦʢʨʘʱʝʥʠʷ ʧʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʫʰʢʠ ʠʩʧʦʣʴʟʫʶʪ ʚʦʟʜʫʭ, ʥʘʛʨʝʪʳʡ ʜʦ 30...42 Áʉ. 

ʇʨʠ ʩʫʰʢʝ ʩʦʨʛʦ ʚʣʘʞʥʦʩʪʴʶ ʚʳʰʝ 20 % ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʚʦ ʠʟʙʝʞʘ-

ʥʠʝ ʩʣʝʞʠʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʤʝʱʘʪʴ ʟʝʨʥʦ ʧʦ ʟʘʤʢʥʫʪʦʤʫ ʮʠʢʣʫ. ʇʝʨʝʜ ʟʘ-

ʛʨʫʟʢʦʡ ʚ ʙʫʥʢʝʨ ʩʝʤʝʥʘ ʜʦʣʞʥʳ ʙʳʪʴ ʦʯʠʱʝʥʳ. ʅʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʟʘʛʨʫʞʘʪʴ ʚ 

ʙʫʥʢʝʨʘ ʩʝʤʝʥʘ ʚʣʘʞʥʦʩʪʴʶ ʙʦʣʝʝ 22 %. ɽʩʣʠ ʞʝ ʜʨʫʛʠʭ ʩʨʝʜʩʪʚ ʩʫʰʢʠ ʥʝʪ, ʪʦ 

ʩʣʝʜʫʝʪ ʟʘʛʨʫʞʘʪʴ ʙʫʥʢʝʨ ʥʘ 1/2 ʠʣʠ ʥʘ 2/3 ʝʛʦ ʚʳʩʦʪʳ. ɺ ʰʘʭʪʥʦʡ ʩʫʰʠʣʢʝ 

ʩʦʨʛʦ ʩʫʰʘʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʘʛʝʥʪʘ ʩʫʰʢʠ 65...70 Áʉ, ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʩʝʤʷʥ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 45 Áʉ. ʇʨʠ ʚʣʘʞʥʦʩʪʠ ʩʦʨʛʦ ʩʚʳʰʝ   

19 % ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʜʚʘ ʠʣʠ ʪʨʠ ʧʨʦʧʫʩʢʘ ʯʝʨʝʟ ʩʫʰʠʣʢʫ. 

ʆʚʸʩ. ɿʝʨʥʦʚʘʷ ʤʘʩʩʘ ʦʚʩʘ 

ʦʪʣʠʯʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʢʚʘ-

ʞʠʩʪʦʩʪʴʶ, ʜʦʩʪʠʛʘʶʱʝʡ 45é50 

%. ʆʙʦʣʦʯʢʘ ʠ ʷʜʨʦ ʦʚʩʘ ʠʤʝʶʪ 

ʙʦʣʝʝ ʨʳʭʣʦʝ ʩʪʨʦʝʥʠʝ, ʯʝʤ ʫ 

ʜʨʫʛʠʭ ʢʦʣʦʩʦʚʳʭ ʢʫʣʴʪʫʨ. ʇʦ-

ʵʪʦʤʫ ʩʢʦʨʦʩʪʴ ʩʫʰʢʠ ʦʚʩʘ ʟʥʘ-

ʯʠʪʝʣʴʥʦ ʚʳʰʝ. ʆʜʥʘʢʦ ʮʚʝʪʢʦ-

ʚʳʝ ʦʙʦʣʦʯʢʠ ʦʚʩʘ, ʙʳʩʪʨʦ ʧʦʜ-

ʩʳʭʘʷ, ʣʝʛʢʦ ʦʪʜʝʣʷʶʪʩʷ ʦʪ ʷʜʨʘ. 

ʉʢʘʧʣʠʚʘʷʩʴ ʚ ʰʘʭʪʝ ʩʫʰʠʣʢʠ ʠ 

ʧʝʨʝʛʨʝʚʘʷʩʴ, ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʠʯʠʥʦʡ ʟʘʛʦʨʘʥʠʷ ʟʝʨʥʘ. ʇʦʵʪʦʤʫ ʧʨʠ ʩʫʰʢʝ ʦʚʩʘ ʚ ʰʘʭʪʥʳʭ ʟʝʨʥʦʩʫʰʠʣʢʘʭ 
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ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʚʳʧʫʩʢʘ ʟʝʨʥʘ. 

ɻʨʝʯʠʭʫ ʩʫʰʘʪ ʚ ʰʘʭʪʥʳʭ ʧʨʷʤʦʪʦʯʥʳʭ ʠ ʨʝʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʩʫʰʠʣʢʘʭ. 

ʆʜʥʘʢʦ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 

ʧʨʦʠʩʭʦʜʠʪ ʙʳʩʪʨʦʝ ʧʦʜʩʫʰʠʚʘʥʠʝ ʦʙʦʣʦʯʝʢ ʠ 

ʰʝʣʫʰʝʥʠʝ ʟʸʨʝʥ. ʇʨʠ ʵʪʦʤ ʷʜʨʦ ʩʪʘʥʦʚʠʪʩʷ 

ʭʨʫʧʢʠʤ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʝʛʦ ʜʨʦʙʣʝʥʠʶ. ʇʦʵʪʦʤʫ 

ʚ ʰʘʭʪʥʳʭ ʟʝʨʥʦʩʫʰʠʣʢʘʭ ʪʝʤʧʝʨʘʪʫʨʫ ʘʛʝʥʪʘ 

ʩʫʰʢʠ ʧʦʜʜʝʨʞʠʚʘʶʪ ʚ ʧʨʝʜʝʣʘʭ 90é110 Áʉ, ʧʨʠ 

ʥʘʛʨʝʚʝ ʟʝʨʥʘ ʜʦ 40 Áʉ. ʅʘʪʫʨʘ ʠ ʧʣʦʪʥʦʩʪʴ ʟʝʨʥʘ 

ʛʨʝʯʠʭʠ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʜʨʫʛʠʭ ʟʣʘʢʦʚʳʭ ʢʫʣʴʪʫʨ, 

ʯʪʦ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʚʳʙʦʨʝ ʩʢʦʨʦʩʪʠ ʜʚʠ-

ʞʝʥʠʷ ʘʛʝʥʪʘ ʩʫʰʢʠ ʩ ʮʝʣʴʶ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʫʥʦ-

ʩʘ ʟʝʨʥʘ ʠʟ ʦʪʚʦʜʷʱʠʭ ʢʦʨʦʙʦʚ ʩʫʰʠʣʢʠ. 

ʗʯʤʝʥʴ ʧʠʚʦʚʘʨʝʥʥʳʡ. ʆʜʠʥ ʠʟ ʛʣʘʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʧʠʚʦʚʘ-

ʨʝʥʥʦʛʦ ʷʯʤʝʥʷ ï ʩʧʦʩʦʙʥʦʩʪʴ 

ʧʨʦʨʘʩʪʘʥʠʷ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ 

ʠʪʦʛʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʨʠʛʦʜʥʦʩʪʴ 

ʷʯʤʝʥʷ ʜʣʷ ʩʦʣʦʞʝʥʠʷ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʩʫʰʢʫ ʧʠʚʦʚʘʨʝʥʥʦʛʦ ʷʯʤʝ-

ʥʷ ʦʩʫʱʝʩʪʚʣʷʶʪ ʥʘ ʨʝʞʠʤʘʭ 

ʩʫʰʢʠ ʩʝʤʝʥʥʦʛʦ ʟʝʨʥʘ. 

ɺ ʦʩʥʦʚʥʦʤ ʜʣʷ ʩʫʰʢʠ ʧʠ-

ʚʦʚʘʨʝʥʥʦʛʦ ʷʯʤʝʥʷ ʧʨʠʤʝʥʷʶʪ 

ʰʘʭʪʥʳʝ ʧʨʷʤʦʪʦʯʥʳʝ ʟʝʨʥʦʩʫ-

ʰʠʣʢʠ. ʊʝʤʧʝʨʘʪʫʨʫ ʘʛʝʥʪʘ ʩʫʰ-

ʢʠ ʧʦʜʜʝʨʞʠʚʘʶʪ ʚ ʧʨʝʜʝʣʘʭ 

60é80 Áʉ, ʟʝʨʥʦ ʧʨʠ ʵʪʦʤ ʥʘʛʨʝ-

ʚʘʝʪʩʷ ʜʦ 40 Áʉ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʝʨʥʦ ʢʘʞʜʦʡ ʢʫʣʴʪʫʨʳ ʨʘʟʣʠʯʥʦ ʧʦ ʩʪʨʦʝʥʠʶ ʠ ʦʩʦʙʝʥ-

ʥʦʩʪʷʤ ʩʫʰʢʠ. ɿʥʘʷ ʵʪʠ ʦʩʦʙʝʥʥʦʩʪʠ ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʧʨʦʮʝʩʩ ʩʫʰʢʠ ʙʝʟ 

ʩʥʠʞʝʥʠʷ ʪʨʝʙʫʝʤʳʭ ʩʚʦʡʩʪʚ ʟʝʨʥʘ. 

1.6 ʀʩʪʦʨʠʯʝʩʢʠʝ ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ ʪʝʦʨʠʠ ʩʫʰʢʠ ʟʝʨʥʘ 

ʠ ʢʦʥʩʪʨʫʢʮʠʡ ʟʝʨʥʦʩʫʰʠʣʦʢ 

ʋʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʪʝʭʥʠʢʠ ʟʝʨʥʦʩʫʰʝʥʠʷ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʝʝ ʠʩʪʦʨʠʠ ʦʧʨʝ-

ʜʝʣʷʣʩʷ ʦʙʱʠʤ ʩʦʩʪʦʷʥʠʝʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣ ʠ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ. ʉ ʨʘʩʰʠʨʝʥʠʝʤ ʟʝʨʥʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʷʚʣʝ-

ʥʠʝʤ ʤʦʣʦʪʠʣʦʢ ʦʪ ʩʫʰʢʠ ʚ ʩʥʦʧʘʭ ʩʪʘʣʠ ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʭʦʜʠʪʴ ʢ ʩʫʰʢʝ ʟʝʨ-

ʥʦʚʦʛʦ ʩʣʦʷ ʥʘ ʧʦʜʦʚʳʭ ʩʫʰʠʣʢʘʭ. ɺ ʵʪʦ ʚʨʝʤʷ ʩʦʟʜʘʶʪ ʩʫʰʠʣʢʠ ʩ ʧʨʠʥʫʜʠ-

ʪʝʣʴʥʳʤ ʧʨʦʜʫʚʘʥʠʝʤ ʟʝʨʥʦʚʦʛʦ ʩʣʦʷ ʥʘʛʨʝʪʳʤ ʚʦʟʜʫʭʦʤ. ɺ ʥʘʯʘʣʝ XIX  ʚʝʢʘ ʚ 

ʈʦʩʩʠʠ ʫʞʝ ʙʳʣʠ ʩʦʟʜʘʥʳ ʟʝʨʥʦʩʫʰʠʣʢʠ ʩ ʧʦʜʚʠʞʥʳʤ ʩʣʦʝʤ ʟʝʨʥʘ. ʍʦʪʷ ʚ ʜʦ-

ʨʝʚʦʣʶʮʠʦʥʥʦʡ ʈʦʩʩʠʠ ʧʦʷʚʣʷʣʠʩʴ ʦʪʜʝʣʴʥʳʝ ʦʨʠʛʠʥʘʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʩʫ-

ʰʠʣʦʢ, ʘ ʤʝʪʦʜ ʩʫʰʢʠ ʩʤʝʩʴʶ ʪʦʧʦʯʥʳʭ ʛʘʟʦʚ ʩ ʚʦʟʜʫʭʦʤ ʙʳʣ ʧʨʠʤʝʥʝʥ ʝʱʝ ʚ 

1832 ʛ., ʚ ʮʝʣʦʤ ʪʝʭʥʠʢʘ ʟʝʨʥʦʩʫʰʝʥʠʷ ʥʝ ʧʦʣʫʯʠʣʘ ʜʦʣʞʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʂ    

1917 ʛ. ʦʙʱʘʷ ʤʦʱʥʦʩʪʴ ʟʝʨʥʦʩʫʰʠʣʦʢ ʚ ʈʦʩʩʠʠ ʝʜʚʘ ʜʦʩʪʠʛʘʣʘ 700 ʪ/ʩʫʪʢʠ. 
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ʊʝʭʥʠʯʝʩʢʘʷ ʙʘʟʘ ʙʳʣʘ ʥʠʯʪʦʞʥʦ ʤʘʣʘ, ʘ ʪʝʭʥʦʣʦʛʠʷ ʩʫʰʢʠ ʚʝʩʴʤʘ ʧʨʠʤʠʪʠʚʥʘ 

[63, 283]. 

ʇʝʨʚʘʷ ʟʝʨʥʦʩʫʰʠʣʢʘ, ʦʧʠʩʘʥʠʝ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʚ ʣʠʪʝʨʘʪʫʨʝ, 

ʙʳʣʘ ʫʩʪʨʦʝʥʘ ʚʦ ʌʨʘʥʮʠʠ ʚ 1750 ʛʦʜʘʭ ɼʶʛʘʤʝʣʝʤ-ʜ -ʁʄʦʥʩʦ ʧʦ ʤʦʜʝʣʠ, ʧʨʠ-

ʚʝʟyʥʥʦʡ ʝʤʫ ʠʟ ʀʪʘʣʠʠ, ʛʜʝ ʪʘʢʘʷ ʩʫʰʠʣʢʘ ʙʳʣʘ ʚ ʪʦ ʚʨʝʤʷ ʚ ʫʧʦʪʨʝʙʣʝʥʠʠ ʚ 

ʥʝʢʦʪʦʨʳʭ ʧʨʦʚʠʥʮʠʷʭ. 

ɺ ʈʦʩʩʠʠ ʩʫʰʢʫ ʟʝʨʥʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩ ʜʘʚʥʠʭ ʚʨʝʤʝʥ. ɺ ʢʨʝʩʪʴʷʥʩʢʠʭ ʭʦ-

ʟʷʡʩʪʚʘʭ ʟʝʨʥʦ ʩʫʰʠʣʠ ʚ ʩʥʦʧʘʭ, ʩʣʦʞʝʥʥʳʭ ʚ ʦʚʠʥʳ (ʨʠʩʫʥʦʢ 1.50). ʇʦʜ ʦʚʠ-

ʥʦʤ ʨʘʟʤʝʱʘʣʠ ʷʤʫ ʜʣʷ ʢʦʩʪʨʘ. ɼʳʤ ʦʪ ʢʦʩʪʨʘ ʧʦʩʪʫʧʘʣ ʚ ʦʚʠʥ, ʧʦʜʩʫʰʠʚʘʣ 

ʩʥʦʧʳ. ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʠʝ ʥʝʜʦʩʪʘʪʢʠ, ʦʚʠʥʥʳʡ ʩʧʦʩʦʙ ʧʨʠʤʝʥʷʣʠ ʥʘ ʚʩʝʡ 

ʪʝʨʨʠʪʦʨʠʠ ʮʘʨʩʢʦʡ ʈʦʩʩʠʠ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʪʝʭʥʠʢʠ ʪʦʛʦ 

ʚʨʝʤʝʥʠ. ɺ ʫʩʣʦʚʠʷʭ ʥʠʱʝʥʩʢʠʭ ʢʨʝʩʪʴʷʥʩʢʠʭ ʭʦʟʷʡʩʪʚ ʵʪʦ ʙʳʣ ʝʜʠʥʩʪʚʝʥʥʳʡ 

ʩʧʦʩʦʙ ʧʦ ʩʧʘʩʝʥʠʶ ʟʝʨʥʘ. 

 
ʈʠʩʫʥʦʢ 1.50 ï ʆʚʠʥ ʜʣʷ ʩʫʰʢʠ ʟʝʨʥʘ 

ʉ ʠʟʦʙʨʝʪʝʥʠʝʤ ʤʦʣʦʪʠʣʦʢ ʚʦʟʥʠʢʣʘ ʧʨʦʙʣʝʤʘ ʩʫʰʢʠ ʦʙʤʦʣʦʯʝʥʥʦʛʦ 

ʟʝʨʥʘ. ɺ ʵʪʦ ʚʨʝʤʷ ʩʪʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʧʦʜʦʚʳʝ ʟʝʨʥʦʩʫʰʠʣʢʠ. ʇʦʜʦʚʘʷ ʟʝʨʥʦʩʫ-

ʰʠʣʢʘ ʩʦʩʪʦʷʣʘ ʠʟ ʜʣʠʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʨʘʟʤʝʱʝʥʥʳʤʠ ʜʳ-

ʤʦʭʦʜʘʤʠ ʩ ʦʜʥʦʡ ʠʣʠ ʜʚʫʤʷ ʧʝʯʘʤʠ. ɼʳʤ ʥʘʛʨʝʚʘʣ ʧʦʚʝʨʭʥʦʩʪʴ (ʧʦʜ), ʥʘ ʢʦ-

ʪʦʨʳʡ ʧʦʤʝʱʘʣʠ ʟʝʨʥʦ. ʕʪʦʪ ʩʧʦʩʦʙ ʪʘʢʞʝ ʢʨʘʡʥʝ ʥʝʩʦʚʝʨʰʝʥʝʥ. ʅʘ ʦʜʥʦʤ 

ʢʚʘʜʨʘʪʥʦʤ ʤʝʪʨʝ ʧʦʜʘ ʤʦʞʥʦ ʙʳʣʦ ʧʨʦʩʫʰʠʪʴ 0,5 ʪ ʟʝʨʥʘ ʚ ʩʫʪʢʠ ʧʨʠ ʩʲʝʤʝ    

3 % ʚʣʘʛʠ. 

ɹʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʤʠ ʙʳʣʠ ʩʠʪʦʚʳʝ ʟʝʨʥʦʩʫʰʠʣʢʠ, ʠʣʠ ʩʪʝʣʣʘʞʥʳʝ, ʧʦ-

ʷʚʠʚʰʠʝʩʷ ʧʦʩʣʝ ʧʦʜʦʚʳʭ. ɺ ʥʠʭ ʩʳʨʦʝ ʟʝʨʥʦ ʨʘʟʤʝʱʘʣʠ ʥʘ ʩʪʘʣʴʥʳʭ ʣʠʩʪʘʭ ʩ 

ʦʪʚʝʨʩʪʠʷʤʠ ʠ ʧʫʩʢʘʣʠ ʯʝʨʝʟ ʥʝʛʦ ʛʦʨʷʯʠʡ ʚʦʟʜʫʭ. ʀʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʦ-

ʩʪʘʚʣʷʣʘ 0,5é0,7 ʪʦʥʥ ʚ ʩʫʪʢʠ ʧʨʠ ʩʥʠʞʝʥʠʠ ʚʣʘʞʥʦʩʪʠ ʥʘ 3 %. 

ɺ ʥʘʯʘʣʝ XIX  ʚʝʢʘ ʚ ʈʦʩʩʠʠ ʧʦʷʚʠʣʠʩʴ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʝ ʟʝʨʥʦʩʫʰʠʣʢʠ. 

ɺ 1832 ʛʦʜʫ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʟʝʨʥʦʩʫʰʠʣʢʘ ʄʘʡʝʨʘ ʩ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʧʦ-

ʜʘʯʝʡ ʛʦʨʷʯʝʛʦ ʚʦʟʜʫʭʘ ʯʝʨʝʟ ʩʣʦʡ ʟʝʨʥʘ ʧʨʠ ʧʦʤʦʱʠ ʤʝʭʦʚ. ɺʧʝʨʚʳʝ ʙʳʣʠ ʜʘ-

ʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʜʣʷ ʩʫʰʢʠ ʟʝʨʥʘ ʩʤʝʩʠ ʪʦʧʦʯʥʳʭ ʛʘʟʦʚ ʩ ʚʦʟ-

ʜʫʭʦʤ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʣʠʷʣʦ ʥʘ ʵʢʦʥʦʤʠʶ ʪʦʧʣʠʚʘ. 
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ʄʘʡʝʨ ʥʝ ʪʦʣʴʢʦ ʧʦʜʥʷʣ ʚʦʧʨʦʩ ʦ ʩʫʰʢʝ ʟʝʨʥʘ, ʥʦ ʦʥ ʠ ʙʦʣʝʝ, ʯʝʤ ʢʪʦ-

ʣʠʙʦ ʜʨʫʛʦʡ, ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʧʨʘʢʪʠʯʝʩʢʦʡ ʝʛʦ ʨʘʟʨʘʙʦʪʢʝ ʚ ʈʦʩʩʠʠ. ɿʘʪʝʤ ʚ 

1848 ʛ. ʦʥ ʫʩʪʨʦʠʣ ʜʨʫʛʫʶ, ʩʠʪʦʚʫʶ ʩʫʰʠʣʢʫ ʩ ʚʝʥʪʠʣʷʪʦʨʦʤ. 

ʉ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʟʝʨʥʦʩʫʰʝʥʠʝʤ ʟʘʠʥʪʝʨʝʩʦʚʘʣʠʩʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ 

ʦʙʱʝʩʪʚʘ. ɺ 1844 ʛ. ɺʦʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʱʝʩʪʚʦ ʥʘʟʥʘʯʠʣʦ ʢʦʥʢʫʨʩ ʥʘ 

ʣʫʯʰʠʡ ʠ ʥʘʠʙʦʣʝʝ ʜʝʰʸʚʳʡ ʩʧʦʩʦʙ ʩʫʰʢʠ ʭʣʝʙʘ. ɺ 1850 ʛ. ʙʳʣʦ ʫʩʪʨʦʝʥʦ ʫʞʝ 

ʥʝʩʢʦʣʴʢʦ ʟʝʨʥʦʩʫʰʠʣʦʢ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ. ʆʜʥʘʢʦ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʢʘʢʠʝ ʫʩʣʦ-

ʚʠʷ ʜʦʣʞʥʘ ʩʦʝʜʠʥʷʪʴ ʚ ʩʝʙʝ ʟʝʨʥʦʩʫʰʠʣʢʘ, ʦʩʪʘʚʘʣʩʷ ʥʝʨʝʰʸʥʥʳʤ. ɼʣʷ ʨʘʟʲ-

ʷʩʥʝʥʠʷ ʝʛʦ ʚ 1866 ʛ. ʧʨʠ ʄʦʩʢʦʚʩʢʦʤ ʦʙʱʝʩʪʚʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʙʳʣ ʦʨʛʘ-

ʥʠʟʦʚʘʥ ʢʦʤʠʪʝʪ ʧʦ ʫʩʪʨʦʡʩʪʚʫ ʦʚʠʥʦʚ ʠ ʟʝʨʥʦʩʫʰʠʣʦʢ ʩ ʮʝʣʴʶ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʠʭ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ. 

ɺ 1854 ʛʦʜʫ ɹʘʭʪʝʷʨʦʚ ʧʨʝʜʣʦʞʠʣ ʤʝʰʢʦʚʫʶ ʟʝʨʥʦʩʫʰʠʣʢʫ. ɿʝʨʥʦ ʟʘʩʳ-

ʧʘʣʠ ʚ ʤʝʰʢʠ ʩ ʧʨʦʩʪʝʛʘʥʥʳʤʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʜʚʫʭ ʚʝʨʰʢʦʚ ʦʜʠʥ ʦʪ ʜʨʫʛʦʛʦ 

ʰʚʘʤʠ. ɿʘʧʦʣʥʝʥʥʳʝ ʟʝʨʥʦʤ ʤʝʰʢʠ ʧʦʜʚʝʰʠʚʘʣʠ ʢ ʧʦʪʦʣʢʫ ʥʘ ʩʫʪʢʠ. ʆʜʥʘʢʦ 

ʪʘʢʘʷ ʩʫʰʢʘ ʥʝ ʧʦʣʫʯʠʣʘ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʪʘʢ ʢʘʢ ʪʨʝʙʦʚʘʣʘ ʙʦʣʴ-

ʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʝʰʢʦʚ, ʢʦʪʦʨʳʝ ʙʳʩʪʨʦ ʚʳʭʦʜʠʣʠ ʠʟ ʩʪʨʦʷ. 

ɺ ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʘʭ ʈʦʩʩʠʠ ʙʳʣʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʟʝʨʥʦʩʫʰʠʣʢʘ, ʩʦ-

ʟʜʘʥʥʘʷ ʉʠʤʙʠʨʩʢʠʤ ʠʟʦʙʨʝʪʘʪʝʣʝʤ ʈʘʩʪʨʠʛʠʥʳʤ ʅ.ʇ. (ʨʠʩʫʥʦʢ 1.51). ʆʥʘ ʨʘ-

ʙʦʪʘʣʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɼʳʤ ʠʟ ʧʝʯʠ 1 ʧʦ ʪʨʫʙʝ 2 ʧʦʩʪʫʧʘʣ ʚ ʟʝʨʥʦʩʫʰʠʣ-

ʢʫ ʢʫʧʦʣʦʦʙʨʘʟʥʦʡ ʬʦʨʤʳ. ɿʝʨʥʦ ʜʣʷ ʩʫʰʢʠ ʟʘʩʳʧʘʣʠ ʯʝʨʝʟ ʚʦʨʦʥʢʫ 3 ʥʘ ʨʝʰʝ-

ʪʦ 4. ɺ ʚʦʨʦʥʢʝ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʢʨʳʣʴʯʘʪʢʘ ʜʣʷ ʧʦʜʘʯʠ ʟʝʨʥʘ ʚ ʩʫʰʠʣʢʫ (ʥʘ 

ʩʭʝʤʝ ʥʝ ʧʦʢʘʟʘʥʘ). ɺʥʫʪʨʠ ʩʫʰʠʣʢʠ ʧʨʦʭʦʜʠʣ ʚʝʨʪʠʢʘʣʴʥʳʡ ʚʘʣ 5, ʧʨʠʚʦʜʠ-

ʤʳʡ ʚ ʜʚʠʞʝʥʠʝ ʢʦʥʠʯʝʩʢʠʤʠ ʰʝʩʪʝʨʥʷʤʠ, ʢʦʪʦʨʳʡ ʚʨʘʱʘʣ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ 

ʚʘʣ 6 ʜʣʷ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʟʝʨʥʘ ʠ ʧʦʜʘʯʠ ʝʛʦ ʢ ʮʝʥʪʨʫ ʟʝʨʥʦʩʫʰʠʣʢʠ, ʛʜʝ ʙʳʣ 

ʨʘʟʤʝʱʝʥ ʨʫʢʘʚ, ʧʦ ʢʦʪʦʨʦʤʫ ʚʳʩʫʰʝʥʥʦʝ ʟʝʨʥʦ ʧʦʩʪʫʧʘʣʦ ʥʘʨʫʞʫ. ɼʳʤ ʫʜʘ-

ʣʷʣʩʷ ʯʝʨʝʟ ʪʨʫʙʫ 7. 

  
                                  ʘ)                                                                  ʙ) 

ʈʠʩʫʥʦʢ 1.51 - ɿʝʨʥʦʩʫʰʠʣʢʘ ʈʘʩʪʨʠʛʠʥʘ (ʦʙʦʟʥʘʯʝʥʠʷ ʚ ʪʝʢʩʪʝ): 

ʘ ï ʦʙʱʠʡ ʚʠʜ; ʙ ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ 

ɿʝʨʥʦʩʫʰʠʣʢʫ ʦʨʠʛʠʥʘʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʚ 1858 ʛʦʜʫ ʧʨʝʜʣʦʞʠʣ ʄʷʩʦ-

ʝʜʦʚ. ɿʝʨʥʦ ʚ ʥʝʡ ʩʫʰʠʣʦʩʴ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʢʘʥʘʣʝ, ʦʙʨʘʟʦʚʘʥʥʦʤ ʜʚʫʤʷ ʞʘʣʶ-

ʟʠʡʥʳʤʠ ʨʝʰʝʪʢʘʤʠ, ʧʨʠ ʵʪʦʤ ʦʜʥʘ ʨʝʰʝʪʢʘ ʤʦʛʣʘ ʦʪʦʜʚʠʛʘʪʴʩʷ ʠʣʠ ʧʨʠʙʣʠ-

ʞʘʪʴʩʷ ʢ ʜʨʫʛʦʡ. ʂʦʛʜʘ ʨʝʰʝʪʢʠ ʩʙʣʠʞʝʥʳ, ʪʦ ʥʠʞʥʠʡ ʧʨʦʤʝʞʫʪʦʢ ʧʝʨʝʢʨʳ-

ʚʘʣʩʷ ʞʘʣʶʟʠʡʥʳʤʠ ʧʣʘʩʪʠʥʢʘʤʠ, ʠ ʟʝʨʥʦ ʚ ʢʘʥʘʣʝ ʦʩʪʘʚʘʣʦʩʴ ʥʝʧʦʜʚʠʞʥʳʤ; 

ʦʪʢʨʳʚʘʷ ʞʝ ʵʪʦʪ ʧʨʦʤʝʞʫʪʦʢ, ʤʦʞʥʦ ʙʳʣʦ ʜʦʩʪʠʯʴ ʧʝʨʝʤʝʱʝʥʠʷ ʟʝʨʥʘ ʪʦʥʢʠʤ 
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ʩʣʦʝʤ ʩ ʦʜʥʦʡ ʞʘʣʶʟʠʡʥʦʡ ʧʣʘʩʪʠʥʢʠ ʥʘ ʜʨʫʛʫʶ ʧʝʨʠʦʜʠʯʝʩʢʠ ʠʣʠ ʥʝʧʨʝʨʳʚ-

ʥʦ. ʇʨʠʥʮʠʧ ʄʷʩʦʝʜʦʚʘ ʙʳʣ ʠʟʤʝʥʝʥ ɹʝʨʛʦʤ ʠ ɼʶʪʠʣʝʤ ʚ 1894 ʛʦʜʫ ʠ ʧʦʟʜʥʝʝ 

ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʘʤʝʨʠʢʘʥʩʢʠʭ ʩʫʰʠʣʢʘʭ ʍʝʩʩʘ. ʆʥʠ ʚʳʪʝʩʥʠʣʠ ʜʨʫʛʠʝ ʢʦʥʩʪʨʫʢ-

ʮʠʠ ʠ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʫʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʥʘ ʵʣʝʚʘʪʦʨʘʭ. 

ɿʘʨʦʞʜʝʥʠʝ ʠ ʧʣʘʥʦʚʦʝ ʨʘʟʚʠʪʠʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʟʝʨʥʦʩʫʰʠʣʴʥʦʛʦ ʭʦ-

ʟʷʡʩʪʚʘ ʥʘʯʘʣʦʩʴ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʛʨʘʞʜʘʥʩʢʦʡ ʚʦʡʥʳ ʚ 1924...1925 ʛʦʜʘʭ     

XX-ʛʦ ʚʝʢʘ, ʢʦʛʜʘ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʧʝʨʚʳʝ ʩʫʰʠʣʢʠ çʋʩʧʝʭè ʠ çʈʘʥʜʦʣʴʬè 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 3...6 ʪ/ʯ. 

ʂʦʣʣʝʢʪʠʚʠʟʘʮʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚʳʟʚʘʣʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʟʘʛʦʪʦʚʦʢ ʠ ʪʝʤʧʦʚ ʧʦʩʪʫʧʣʝʥʠʷ ʟʝʨʥʘ ʥʘ ʭʣʝʙʦʧʨʠʝʤʥʳʝ ʧʫʥʢ-

ʪʳ. ʇʦʪʨʝʙʦʚʘʣʠʩʴ ʙʦʣʝʝ ʤʦʱʥʳʝ ʟʝʨʥʦʩʫʰʠʣʢʠ, ʩʧʦʩʦʙʥʳʝ ʚʳʩʫʰʠʚʘʪʴ ʟʝʨʥʦ 

ʚ ʧʦʪʦʢʝ. ʉ 1930 ʛ. ʥʘʯʘʣʠ ʩʪʨʦʠʪʴ ʩʫʰʠʣʢʠ ɺʊʀ (ɺʩʝʩʦʶʟʥʦʛʦ ʪʝʧʣʦʪʝʭʥʠʯʝ-

ʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ) ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 4, 8 ʠ 15 ʪ/ʯ, ʘ ʩ 1932 ʛ. - ʩʫʰʠʣʢʠ 

ɺʀʉʍʆʄ (ɺʩʝʩʦʶʟʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ) 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 1... 1,2 ʪ/ʯ. ɺ ʧʝʨʠʦʜ ʩ 1924 ʧʦ 1941 ʛ. ʚ ʩʪʨʘʥʝ ʙʳʣʦ ʧʦ-

ʩʪʨʦʝʥʦ ʙʦʣʝʝ 1000 ʥʦʚʳʭ ʟʝʨʥʦʩʫʰʠʣʦʢ ʩ ʦʙʱʝʡ ʤʦʱʥʦʩʪʴʶ, ʧʨʝʚʳʰʘʶʱʝʡ 

100000 ʪ/ʩʫʪʢʠ. 

ʉʫʰʢʘ ʩʪʘʥʦʚʠʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʟʚʝʥʦʤ ʚ ʮʝʧʠ ʤʝʨʦʧʨʠʷʪʠʡ, ʦʙʝʩʧʝ-

ʯʠʚʘʶʱʠʭ ʥʝ ʪʦʣʴʢʦ ʩʦʭʨʘʥʥʦʩʪʴ ʟʝʨʥʘ, ʥʦ ʠ ʫʣʫʯʰʝʥʠʝ ʝʛʦ ʢʘʯʝʩʪʚʘ ʧʨʠ ʭʨʘ-

ʥʝʥʠʠ, ʘ ʪʘʢʞʝ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʥʘ ʤʝʣʴʥʠʮʘʭ ʠ ʢʨʫʧʦʟʘʚʦʜʘʭ. ʋʛʣʫʙʣʷʝʪʩʷ 

ʧʦʜʭʦʜ ʢ ʟʝʨʥʫ ʢʘʢ ʦʙʲʝʢʪʫ ʩʫʰʢʠ. 

ʋʞʝ ʚ ʥʘʯʘʣʝ 30-ʭ ʛʦʜʦʚ XX ʚʝʢʘ, ʢʦʛʜʘ ʧʨʠ ʵʣʝʚʘʪʦʨʘʭ ʥʘʯʘʣʠ ʩʪʨʦʠʪʴ 

ʧʝʨʚʳʝ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʧʦ ʪʦʤʫ ʚʨʝʤʝʥʠ ʟʝʨʥʦʩʫʰʠʣʢʠ ɺʊʀ, ʧʦʪʨʝ-

ʙʦʚʘʣʘʩʴ ʨʘʟʨʘʙʦʪʢʘ ʜʣʷ ʥʠʭ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʞʠʤʦʚ ʩʫʰʢʠ. ʇʨʠʤʝ-

ʥʷʚʰʠʝʩʷ ʜʦ ʵʪʦʛʦ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʫʰʢʝ ʟʝʨʥʘ ʥʦʩʠʣʠ ʩʣʫʯʘʡʥʳʡ ʭʘʨʘʢʪʝʨ ʠ 

ʙʣrʠ ʦʩʥʦʚʘʥʳ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʥʘ ʦʛʨʘʥʠʯʝʥʥʦʤ ʦʧʳʪʝ ʦʪʜʝʣʴʥʳʭ ʩʧʝʮʠʘʣʠ-

ʩʪʦʚ. 

ʅʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʧʳʪʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʫ-

ʰʠʣʦʢ ʚ 1936 ʛ. ʚʧʝʨʚʳʝ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʨʝʞʠʤʳ ʩʫʰʢʠ ʟʝʨʥʘ ʨʘʟʥʳʭ ʢʫʣʴ-

ʪʫʨ, ʠ ʠʟʜʘʥʘ ʧʝʨʚʘʷ ʠʥʩʪʨʫʢʮʠʷ ʧʦ ʩʫʰʢʝ ʟʝʨʥʘ. 

ɺ ʛʦʜʳ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ ʟʝʨʥʦʩʫʰʠʣʴʥʦʤʫ ʭʦʟʷʡʩʪʚʫ ʩʪʨʘ-

ʥʳ ʙʳʣ ʥʘʥʝʩʝʥ ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʨʦʥ. ʇʦʪʨʝʙʦʚʘʣʠʩʴ ʦʛʨʦʤʥʳʝ ʫʩʠʣʠʷ ʧʦ ʚʦʩ-

ʩʪʘʥʦʚʣʝʥʠʶ ʨʘʟʨʫʰʝʥʥʳʭ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʥʦʚʳʭ ʟʝʨʥʦʩʫʰʠʣʦʢ. ɺ ʧʦʩʣʝʚʦʝʥ-

ʥʳʡ ʧʝʨʠʦʜ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʝʨʝʜʚʠʞʥʳʝ ʟʝʨʥʦʩʫʰʠʣʢʠ 

çʂʫʟʙʘʩʩè ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 1,5 ʪ/ʯ. ʐʠʨʦʢʦ ʚʥʝʜʨʷʣʠʩʴ ʪʘʢʞʝ ʩʪʘʮʠʦʥʘʨ-

ʥʳʝ ʟʝʨʥʦʩʫʰʠʣʢʠ ɺʀʉʍʆʄ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 2 ʪ/ʯ ʠ 8 ʪ/ʯ. 

ɺ ʧʦʩʣʝʚʦʝʥʥʳʝ ʛʦʜʳ ʚʝʜʫʱʫʶ ʨʦʣʴ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʟʝʨʥʦʩʫʰʠʣʦʢ 

ʜʣʷ ʭʣʝʙʦʧʨʠʝʤʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʵʣʝʚʘʪʦʨʦʚ ʟʘʥʷʣ ɻʀ ʇɿʇ (ɻʦʩʫʜʘʨʩʪʚʝʥ-

ʥʳʡ ʠʥʩʪʠʪʫʪ ʇʨʦʤʟʝʨʥʦʧʨʦʝʢʪ). ɺ 1949 ʛ. ʚ ʥʸʤ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʟʝʨʥʦʩʫ-

ʰʠʣʢʘ ɿʉɿ-8 ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 8 ʪ/ʯ, ʚʩʪʨʘʠʚʘʝʤʘʷ ʚ ʩʠʣʦʩʥʳʡ ʢʦʨʧʫʩ ʵʣʝ-

ʚʘʪʦʨʘ. ʈʘʟʚʠʚʘʷ ʨʘʙʦʪʳ ʚ ʦʙʣʘʩʪʠ ʟʝʨʥʦʩʫʰʝʥʠʷ, ɻʀ ʇɿʇ ʢ 1953 ʛ. ʩʧʨʦʝʢʪʠ-

ʨʦʚʘʣ ʩʪʘʮʠʦʥʘʨʥʳʝ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʩʫʰʠʣʢʠ ɼʉʇ-12 ʠ ɼʉʇ-24 ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 12 ʪ/ʯ ʠ 24 ʪ/ʯ. 

ʆʩʚʦʝʥʠʝ ʮʝʣʠʥʥʳʭ ʠ ʟʘʣʝʞʥʳʭ ʟʝʤʝʣʴ, ʧʦʪʨʝʙʦʚʘʣʠ ʨʝʟʢʦʛʦ ʫʚʝʣʠʯʝʥʠʷ 
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ʤʦʱʥʦʩʪʠ ʟʝʨʥʦʩʫʰʠʣʴʥʦʛʦ ʧʘʨʢʘ ʠ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ 

ʘʛʨʝʛʘʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʚʳʩʫʰʠʚʘʪʴ ʟʝʨʥʦ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ. 

ɺ 1955 ʛ. ɻʀ ʇɿʇ ʨʘʟʨʘʙʦʪʘʣ ʢʦʥʩʪʨʫʢʮʠʶ ʟʝʨʥʦʩʫʰʠʣʢʠ ɼʉʇ-24ʉʅ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 20 ʪ/ʯ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʝʝ ʚ ʩʫʰʠʣʴʥʦ-ʦʯʠʩʪʠʪʝʣʴʥʳʭ ʙʘʰ-

ʥʷʭ (ʉʆɹ), ʢʦʪʦʨʳʝ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʩʪʨʦʠʣʠ ʚ ʨʘʡʦʥʘʭ ʦʩʚʦʝʥʠʷ ʮʝʣʠʥ-

ʥʳʭ ʟʝʤʝʣʴ. 

ɺ 1956 ʛ. ɺʅʀʀɿ ʠ ʎʅʀʀʧʨʦʜʤʘʰ (ʎʝʥʪʨʘʣʴʥʳʡ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ) ʨʘʟʨʘʙʦʪʘ-

ʣʠ ʧʝʨʝʜʚʠʞʥʫʶ ʟʝʨʥʦʩʫʰʠʣʢʫ ɿʉʇ-8 ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 8 ʪ/ʯ, ʢʦʪʦʨʦʡ ʧʦ-

ʩʣʝ ʧʝʨʝʚʦʜʘ ʥʘ ʞʠʜʢʦʝ ʪʦʧʣʠʚʦ ʙʳʣʘ ʧʨʠʩʚʦʝʥʘ ʤʘʨʢʘ ɿʉʇɾ-8. 

ɺ 1957 ʛ. ɻʀ ʇɿʇ ʩʦʟʜʘʣ ʧʨʦʝʢʪ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ ʟʝʨʥʦʩʫʰʠʣʢʠ ɼʉʇ-32 

ʜʣʷ ʛʨʫʧʧʦʚʦʡ ʫʩʪʘʥʦʚʢʠ ʧʨʠ ʢʨʫʧʥʳʭ ʟʘʛʦʪʦʚʠʪʝʣʴʥʳʭ ʵʣʝʚʘʪʦʨʘʭ ʠ ʚ ʉʆɹ. 

ʇʦʟʜʥʝʝ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʘʣʣʠʯʝʩʢʘʷ ʩʫʰʠʣʢʘ ɼʉʇ-32 ʆʊ ʜʣʷ ʫʩʪʘʥʦʚʢʠ 

ʚʥʝ ʟʜʘʥʠʷ. ʉ 1960 ʛ. ʪʦʧʢʠ ʟʝʨʥʦʩʫʰʠʣʦʢ ʥʘʯʘʣʠ ʧʝʨʝʚʦʜʠʪʴ ʥʘ ʩʞʠʛʘʥʠʝ ʞʠʜ-

ʢʦʛʦ ʠ ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʪʦʧʣʠʚʘ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʣʝʛʯʠʣʦ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘ-

ʮʠʠ ʟʝʨʥʦʩʫʰʠʣʦʢ, ʧʦʟʚʦʣʠʣʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʩʞʠʛʘʥʠʝ ʪʦʧʣʠʚʘ, ʩʪʘʙʠʣʠʟʠ-

ʨʦʚʘʪʴ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʠ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʩʫʰʢʠ. 

ʉ ʥʘʯʘʣʘ 60-ʭ ʛʦʜʦʚ ʍʍ ʚʝʢʘ ʧʨʠ ʘʢʪʠʚʥʦʤ ʫʯʘʩʪʠʠ ʀʥʩʪʠʪʫʪʘ ʪʝʧʣʦ- ʠ 

ʤʘʩʩʦʦʙʤʝʥʘ ɸʅ ɹʉʉʈ ʠʤ. ɸ.ɺ. ʃʳʢʦʚʘ ʨʘʟʚʝʨʥʫʣʠʩʴ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʠ ʧʨʦʝʢʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʝ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ ʪʠ-

ʧʦʚ ʟʝʨʥʦʩʫʰʠʣʦʢ. ɺʥʠʤʘʥʠʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʙʳʣʦ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘ ʠʟʳʩʢʘʥʠʠ 

ʠ ʨʘʟʨʘʙʦʪʢʝ ʠʥʪʝʥʩʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʦʩʦʙʦʚ ʩʫʰʢʠ ʟʝʨʥʘ ʩ ʧʝʨʝʭʦʜʦʤ ʦʪ ʪʨʘ-

ʜʠʮʠʦʥʥʦʡ ʩʫʰʢʠ ʚ ʧʣʦʪʥʦʤ ʤʘʣʦʧʦʜʚʠʞʥʦʤ ʩʣʦʝ ʢ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʩʧʦʩʦ-

ʙʘʤ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ ʚ ʨʘʟʨʳʭʣʝʥʥʦʤ, ʧʩʝʚʜʦʦʞʠʞʝʥʥʦʤ ʩʣʦʝ ʠ ʚʦ 

ʚʟʚʝʰʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. ɺʘʞʥʝʡʰʠʤ ʵʪʘʧʦʤ ʥʘ ʵʪʦʤ ʧʫʪʠ ʷʚʠʣʦʩʴ ʩʦʟʜʘʥʠʝ ʠ 

ʚʥʝʜʨʝʥʠʝ ʨʝʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʟʝʨʥʦʩʫʰʠʣʦʢ, ʚ ʦʩʥʦʚʫ ʨʘʙʦʪʳ ʢʦʪʦʨʳʭ ʧʦʣʦ-

ʞʝʥʘ ʮʠʢʣʠʯʥʦʩʪʴ ʩʫʰʢʠ. 

ɹʦʣʴʰʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʨʝ-

ʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʩʫʰʠʣʦʢ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʥʝʧʨʝʨʳʚʥʦ ʠ ʩ 

ʚʳʩʦʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʚʳʩʫʰʠʚʘʪʴ ʩʳʨʦʝ ʟʝʨʥʦ ʩ ʣʶʙʦʡ ʥʘʯʘʣʴʥʦʡ 

ʚʣʘʞʥʦʩʪʴʶ ʜʦ ʩʫʭʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʦʩʚʦʙʦʞʜʘʶʪ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʜʙʦʨʘ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʘʨʪʠʡ ʟʝʨʥʘ ʧʦ ʚʣʘʞʥʦʩʪʠ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʣʫʯʰʝʝ ʢʘʯʝʩʪʚʦ ʟʝʨ-

ʥʘ, ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʱʘʶʪ ʟʘʪʨʘʪʳ ʥʘ ʩʫʰʢʫ. 

ʈʝʮʠʨʢʫʣʷʮʠʦʥʥʳʡ ʤʝʪʦʜ ʩʫʰʢʠ ʰʠʨʦʢʦ ʚʥʝʜʨʷʣʩʷ ʢʘʢ ʧʫʪʝʤ ʨʝʢʦʥ-

ʩʪʨʫʢʮʠʠ ʫʩʪʘʨʝʚʰʠʭ ʰʘʭʪʥʳʭ ʩʫʰʠʣʦʢ ʪʠʧʘ ɺʊʀ, ɺʀʉʍʆʄ ʠ ɼʉʇ, ʪʘʢ ʠ ʧʫ-

ʪʝʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʦʚʨʝʤʝʥʥʳʭ ʩʫʰʠʣʦʢ. ɼʣʷ ʥʦʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʎʅʀʀʇɿʇ 

ʚ 1965 ʛ. ʨʘʟʨʘʙʦʪʘʣ ʨʝʮʠʨʢʫʣʷʮʠʦʥʥʫʶ ʟʝʨʥʦʩʫʰʠʣʢʫ ʈɼ-2ʍ25, ʢʦʪʦʨʘʷ ʙʳʣʘ 

ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʘ ʚ 1970 ʛ. ʕʪʠ ʟʝʨʥʦʩʫʰʠʣʢʠ ʚʭʦʜʠʣʠ ʚ ʢʦʤʧʣʝʢʩ ʵʣʝʚʘʪʦʨʦʚ. 

ɺ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʥʘʰʣʘ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʟʝʨʥʦʩʫʰʠʣʢʘ ʉɿʐ-16, 

ʚʳʧʫʩʢ ʢʦʪʦʨʦʡ ʥʘʯʘʣʩʷ ʚ 70-ʭ ʛʦʜʘʭ XX ʚʝʢʘ. 

ɺ 90-ʭ ʛʦʜʘʭ XX ʚʝʢʘ ʧʦʷʚʠʣʘʩʴ ʟʝʨʥʦʩʫʰʠʣʢʘ ɸ1-ɼʉʇ-50 ʰʘʭʪʥʦʛʦ ʪʠʧʘ 

ʩ ʨʝʮʠʨʢʫʣʷʮʠʝʡ ʟʝʨʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 50 ʪ/ʯ. 

ʇʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʟʝʨʥʦʩʫʰʝʥʠʠ ʷʚʠʣʦʩʴ ʩʦʟʜʘʥʠʝ 

ʨʝʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʟʝʨʥʦʩʫʰʠʣʦʢ ʪʠʧʘ çʎʝʣʠʥʥʘʷè. ʅʘʯʠʥʘʷ ʩ 60-ʭ ʛʦʜʦʚ, ʦʥʠ 
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ʩʪʘʣʠ ʥʝʟʘʤʝʥʠʤʳʤʠ ʧʨʠ ʩʫʰʢʝ ʚʳʩʦʢʦʚʣʘʞʥʦʛʦ ʟʝʨʥʘ. ʇʝʨʚʘʷ ʟʝʨʥʦʩʫʰʠʣʢʘ 

çʎʝʣʠʥʥʘʷ-50è ʙʳʣʘ ʩʦʟʜʘʥʘ ʚ 1959 ʛʦʜʫ ʧʫʪʝʤ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʟʝʨʥʦʩʫʰʠʣʢʠ 

ɼʉʇ-24. ɺ 60-ʭ ʛʦʜʘʭ ʙʳʣʘ ʚʥʝʜʨʝʥʘ ʟʝʨʥʦʩʫʰʠʣʢʘ çʎʝʣʠʥʥʘʷ-20è ʥʘ ʙʘʟʝ ʜʚʫʭ 

ʧʝʨʝʜʚʠʞʥʳʭ ʘʛʨʝʛʘʪʦʚ ɿʉʇɾ-8, ʥʘʯʘʪ ʚʳʧʫʩʢ ʟʝʨʥʦʩʫʰʠʣʢʠ çʎʝʣʠʥʥʘʷ-30è, ʘ 

ʚ 70-ʭ ʛʦʜʘʭ - ʈɼ-2ʭ25-70. ɺ 80-ʭ ʛʦʜʘʭ ʙʳʣʘ ʩʦʟʜʘʥʘ ʟʝʨʥʦʩʫʰʠʣʢʘ çʎʝʣʠʥʥʘʷ-

100è. 

ɺ 80-ʭ ʛʦʜʘʭ ʧʦʷʚʠʣʘʩʴ ʩʝʨʠʷ ʨʝʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʰʘʭʪʥʳʭ ʟʝʨʥʦʩʫʰʠʣʦʢ 

ɸ1-ʋɿʄ, ɸ1-ɼʉʇ-50, ɸ1-ʋʉʐ, ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪ-

ʩʷ ʦʪʩʫʪʩʪʚʠʝ ʢʘʤʝʨʳ ʥʘʛʨʝʚʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʠʟʚʦʜʷʪ ʤʥʦʞʝʩʪʚʦ ʟʝʨʥʦʩʫʰʠʣʦʢ ʨʘʟʣʠʯʥʳʭ ʧʦ 

ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʢʘʢ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ, ʪʘʢ ʠ ʟʘʨʫʙʝʞʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʟʝʨʥʦʩʫʰʠʣʢʠ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʘʚ-

ʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ, ʯʪʦ ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʘʝʪ ʧʦʷʚʣʝʥʠʝ ʥʝʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʧʨʦʜʫʢʪʘ ʩʫʰʢʠ. 

ʈʝʰʝʥʠʶ ʧʨʦʙʣʝʤ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʧʨʦʮʝʩʩʝ ʩʫʰʢʠ, ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʝʥʦ ʚ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ ʨʘʟʨʘʙʦʪʢʘʭ ʅ.ʇ. ɹʫʣʳʛʠʥʘ, ɸ.ɺ. 

ʃʳʢʦʚʘ, ɸ.ʇ. ɺʦʨʦʰʠʣʦʚʘ, ʄ.ʖ. ʃʫʨʴʝ, ʅ.ʄ. ʄʠʭʘʡʣʦʚʘ, ɸ.ʉ. ɻʠʥʟʙʫʨʛʘ, ʀ.ʄ. 

ʌʸʜʦʨʦʚʘ, ɺ.ɺ. ʂʨʘʩʥʠʢʦʚʘ, ɼ.ʄ. ʃʝʚʠʥʘ, ʇ.ɼ. ʃʝʙʝʜʝʚʘ, ʀ.ʃ. ʃʶʙʦʰʠʮʘ, ʅ.ʀ. 

ɼʝʥʠʩʦʚʘ, ɹ.ɺ. ɼʘʤʤʘʥʘ, ɺ.ʀ. ɾʠʜʢʦ, ɺ.ʃ. ʂʨʝʪʦʚʠʯʘ, ʅ.ʇ. ʂʦʟʴʤʠʥʦʡ, ʃ.ʅ. 

ʃʶʙʘʨʩʢʦʛʦ, ʀ.ʀ. ʃʝʥʘʨʩʢʦʛʦ, ɽ.ɼ. ʂʘʟʘʢʦʚʘ, ʅ.ʀ. ʉʦʩʝʜʦʚʘ, ʉ.ɼ. ʇʪʠʮʳʥʘ, 

ʃ.ɸ. ʊʨʠʩʚʷʪʩʢʦʛʦ, ɻ.ɸ. ɽʛʦʨʦʚʘ, ɺ.ɸ. ʈʝʟʯʠʢʦʚʘ, ɸ.ʇ. ɻʝʨʞʦʷ, ɺ.ʀ. ɸʪʘʥʘʟʝʚʠ-

ʯʘ, ɸ.ʇ. ɾʫʨʘʚʣʸʚʘ, ɸ.ɽ. ɹʘʫʤʘ, ɺ. ʄʘʣʴʪʨʠ, ɻ.ʂ. ʌʠʣʦʥʝʥʢʦ, ɺ.ʀ. ɸʥʠʩʢʠʥʘ, 

ɺ.ʌ. ʉʘʤʦʯʸʪʦʚʘ, ʉ.ʇ. ʈʫʜʦʙʘʰʪʳ, ʅ.ʀ. ʄʘʣʠʥʘ, ɺ.ʌ. ʅʝʢʨʘʰʝʚʠʯʘ, ɺ.ʀ. ʂʫʨ-

ʜʶʤʦʚʘ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʫʯʸʥʳʭ. ʀʤʠ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥ-

ʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ, ʚʦʧʨʦʩʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ, ʢʘʢ ʪʝʭʥʦʣʦʛʠʠ ʩʫʰʢʠ, ʪʘʢ 

ʠ ʩʨʝʜʩʪʚ ʝʝ ʤʝʭʘʥʠʟʘʮʠʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʚʳʧʦʣ-

ʥʝʥʥʳʭ ʨʘʙʦʪ, ʚ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʝ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ ʝʩʪʴ ʥʝ ʨʘʟʨʝ-

ʰʝʥʥʳʝ ʧʦʣʥʦʩʪʴʶ ʘʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʠ ʟʘʜʘʯʠ. 

ʅʘʯʘʣʦ ʨʘʟʚʠʪʠʷ ʪʝʦʨʠʠ ʩʫʰʢʠ ʦʪʥʦʩʠʪʩʷ ʢ 1900é1911 ʛʦʜʘʤ ʠ ʭʘʨʘʢʪʝ-

ʨʠʟʫʝʪʩʷ ʩʦʟʜʘʥʠʝʤ ʦʩʥʦʚ ʛʠʜʨʦʜʠʥʘʤʠʢʠ ʠ ʪʝʨʤʦʜʠʥʘʤʠʢʠ ʚʣʘʞʥʦʛʦ ʛʘʟʘ. 

ʆʜʥʘ ʠʟ ʧʝʨʚʳʭ ʥʦʤʦʛʨʘʤʤ ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ           

(I-d - ʜʠʘʛʨʘʤʤʘ) ʚʧʝʨʚʳʝ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʃ.ʂ. ʈʘʤʟʠʥʳʤ ʚ 1918 ʛ. ɺ 1923 ʛ. 

ʘʥʘʣʦʛʠʯʥʘʷ ʜʠʘʛʨʘʤʤʘ ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ ʚ ɻʝʨʤʘʥʠʠ ʈ. ʄʦʣʴʝ. ɺ ʜʘʣʴʥʝʡ-

ʰʝʤ I-d - ʜʠʘʛʨʘʤʤʘ ʈʘʤʟʠʥʘ ʙʳʣʘ ʨʘʩʰʠʨʝʥʘ ʠ ʜʦʧʦʣʥʝʥʘ ʚ ʩʫʰʠʣʴʥʦʡ ʣʘʙʦ-

ʨʘʪʦʨʠʠ ɺʩʝʩʦʶʟʥʦʛʦ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʤ. ʌ.ʕ. ɼʟʝʨʞʠʥʩʢʦʛʦ 

ʄ.ʖ. ʃʫʨʴʝ ʠ ʜʨ. ɼ.ʄ. ʃʝʚʠʥ ʫʪʦʯʥʠʣ ʧʦʩʪʨʦʝʥʠʝ ʣʠʥʠʡ tm = const ʠ ʧʨʝʜʣʦ-

ʞʠʣ ʧʨʠʤʝʥʷʪʴ I-d - ʜʠʘʛʨʘʤʤʫ ʜʣʷ ʣʶʙʦʛʦ ʙʘʨʦʤʝʪʨʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ. ɿʥʘʯʠ-

ʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ I-d - ʜʠʘʛʨʘʤʤʳ ʧʨʦʚʝʜʝʥʳ ʀ.ɺ. ʂʨʝ-

ʯʝʪʦʚʳʤ, ɺ. ʍʦʡʩʣʝʨʦʤ, ʗ. ʉʘʣʠʥʳʤ ʠ ʜʨ. 

ʄʝʪʦʜ ʩʫʰʢʠ ʪʦʧʦʯʥʳʤʠ ʛʘʟʘʤʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʣʩʷ, ʙʣʘʛʦʜʘʨʷ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷʤ ɸ.ʇ. ɺʦʨʦʰʠʣʦʚʘ, ʄ.ʖ. ʃʫʨʴʝ, ʅ.ʄ. ʄʠʭʘʡʣʦʚʘ. 

ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʪʝʦʨʠʠ ʩʫʰʢʠ ʦʪʥʦʩʠʪʩʷ ʢ ʧʝʨʠʦʜʫ ʧʨʦʚʝʜʝʥʠʷ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʧʦ ʢʠʥʝʤʘʪʠʢʝ ʠ ʜʠʥʘʤʠʢʝ ʩʫʰʢʠ. ɹʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʪʝʦ-

ʨʠʠ ʩʫʰʢʠ ʚʥʝʩ ʘʢʘʜʝʤʠʢ ɸ.ɺ. ʃʳʢʦʚ, ʢʦʪʦʨʳʡ ʚ 1934 ʛʦʜʫ ʦʪʢʨʳʣ ʠ ʥʘʫʯʥʦ 
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ʦʙʦʩʥʦʚʘʣ ʧʝʨʝʥʦʩ ʚʣʘʛʠ ʧʦʜ ʚʣʠʷʥʠʝʤ ʪʝʨʤʦʚʣʘʛʦʧʨʦʚʦʜʥʦʩʪʠ. ɹʦʣʴʰʠʤ 

ʚʢʣʘʜʦʤ ʚ ʨʘʟʚʠʪʠʝ ʪʝʦʨʠʠ ʩʫʰʢʠ ʩʪʘʣʦ ʩʦʟʜʘʥʠʝ ʥʘʫʯʥʳʭ ʦʩʥʦʚ ʪʝʭʥʦʣʦʛʠʠ 

ʩʫʰʢʠ. ɿʜʝʩʴ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʨʘʙʦʪʳ ʇ.ɸ. ʈʝʙʠʥʜʝʨʘ, ʉ.ʄ. ʃʠʧʘʪʦʚʘ, ɸ.ɺ. 

ɼʫʤʘʥʩʢʦʛʦ. 

ɺ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ 70-ʭ ʛʦʜʦʚ XX-ʛʦ ʚʝʢʘ ʥʘʯʘʣʩʷ ʥʦʚʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ 

ʪʝʦʨʠʠ ʩʫʰʢʠ. ʆʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚ ʦʙʣʘʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʟʝʨʥʦ ʢʦʤʧʣʝʢʩʥʳʭ ʤʝʪʦʜʦʚ - ʢʦʥʩʝʨʚʘʮʠʠ ʚʣʘʞʥʦʛʦ ʟʝʨʥʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʥʝʡʪʨʘʣʴʥʳʭ ʛʘʟʦʚ, ʭʦʣʦʜʘ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʩʫʰʢʠ. 

ʇʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʟʝʨʥʦ ʷʚʣʷʝʪʩʷ ʢʦʣʣʦʠʜʥʳʤ, ʘ ʧʦ ʩʪʨʫʢʪʫʨʝ - ʢʘʧʠʣʣʷʨ-

ʥʦ-ʧʦʨʠʩʪʳʤ ʪʝʣʦʤ ʩʦ ʩʣʦʞʥʳʤ ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ. ʆʙʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʦʜʳ ʚ ʪʘʢʦʤ ʤʘʪʝʨʠʘʣʝ ʨʘʟʨʘʙʦʪʘʥʳ ʉ.ʄ. ʃʠʧʘʪʦʚʳʤ, ɻ.ɸ. ʈʝ-

ʙʠʥʜʝʨʦʤ, ɸ.ɺ. ʃʳʢʦʚʳʤ, ʖ.ɸ. ʂʘʚʢʘʟʦʚʳʤ. ʋʯʝʥʠʝ ʦ ʬʦʨʤʘʭ ʩʚʷʟʠ ʚʣʘʛʠ ʚ 

ʟʝʨʥʝ, ʦ ʧʨʦʮʝʩʩʘʭ ʚʥʫʪʨʝʥʥʝʛʦ ʚʣʘʛʦʧʝʨʝʥʦʩʘ ʨʘʩʰʠʨʝʥʦ ʪʨʫʜʘʤʠ ɸ.ʉ. ɻʠʥ-

ʟʙʫʨʛʘ, ɽ.ɼ. ʂʘʟʘʢʦʚʘ, ɻ.ɸ. ɽʛʦʨʦʚʘ. 

ʇʝʨʚʳʝ ʨʫʩʩʢʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʟʝʨʥʘ (ʀ. ʏʝʨʥʦʧʷʪʦʚ, 

1867 ʛ., ʅ. ʈʫʤʷʥʮʝʚ, 1896 ʛ.) ʦʙʨʘʪʠʣʠ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʟʝʨʥʦ ʧʦʜ ʜʝʡʩʪʚʠ-

ʝʤ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʪʝʨʷʝʪ ʚʩʭʦʞʝʩʪʴ. ʀʤʠ ʪʘʢʞʝ ʙʳʣʦ ʟʘʤʝʯʝʥʦ, ʯʪʦ ʚʳʩʦ-

ʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʦʩʦʙʝʥʥʦ ʧʘʛʫʙʥʦ ʜʝʡʩʪʚʫʝʪ ʥʘ ʩʳʨʦʝ ʟʝʨʥʦ. ʇʦ ʤʝʨʝ ʧʦʜʩʳʭʘ-

ʥʠʷ ʟʝʨʥʘ ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʤʝʥʝʝ ʦʧʘʩʥʳ. 

ʇʨʠ ʩʫʰʢʝ ʟʝʨʥʘ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʥʝ ʪʦʣʴʢʦ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʚʘ 

ʟʝʨʥʘ, ʥʦ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʦʟʜʝʡʩʪʚʠʷ ʪʝʧʣʦʪʳ. 

ɺʘʞʥʝʡʰʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʟʝʨʥʘ ʷʚʣʷʶʪʩʷ ʝʛʦ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡ-

ʩʪʚʘ. ɼʦ ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʤʝʪʦʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʨʘʩʯʸʪʘ ʧʨʦʮʝʩʩʦʚ ʩʫʰ-

ʢʠ ʥʝ ʧʦʣʫʯʠʣʠ ʜʦʣʞʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʯʪʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʙʲʷʩʥʷʝʪʩʷ 

ʥʝʜʦʩʪʘʪʦʯʥʳʤʠ ʩʚʝʜʝʥʠʷʤʠ ʦ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʟʝʨʥʘ. ʀʟʫʯʝʥʠʶ 

ʵʪʦʛʦ ʚʦʧʨʦʩʘ ʧʦʩʚʷʱʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ɻ.ʀ. ʂʨʘʩʦʚʩʢʦʡ, ɻ.ɸ. ɽʛʦʨʦʚʘ,         

ɽ.ʅ. ʉʠʟʘʢʦʚʦʡ, ɺ.ɸ. ʂʘʟʘʨʷʥʘ ʠ ʜʨ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʝʜʠʥʠʯʥʦʛʦ ʟʝʨʥʘ ʠ ʟʝʨʥʦ-

ʚʦʛʦ ʩʣʦʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪʳ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, ʪʝʤʧʝʨʘʪʫʨʦʧʨʦʚʦʜ-

ʥʦʩʪʠ ʝʜʠʥʠʯʥʦʛʦ ʟʝʨʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʪʝʭ ʞʝ ʧʦʢʘʟʘʪʝʣʝʡ ʥʝʧʦ-

ʜʚʠʞʥʦʛʦ ʩʣʦʷ ʟʝʨʥʘ. 

ɺʝʩʴʤʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʠʟʣʫʯʝʥʠʷ 

ʧʨʠ ʩʫʰʢʝ ʟʝʨʥʘ ʚʝʜʫʪʩʷ ʚ ʈʦʩʩʠʠ, ʉʐɸ, ʌʨʘʥʮʠʠ, ʀʪʘʣʠʠ, ʗʧʦʥʠʠ, ʐʚʝʮʠʠ, 

ʐʚʝʡʮʘʨʠʠ ʠ ɻʝʨʤʘʥʠʠ. ʅʘʧʨʠʤʝʨ, ʚ ʉʐɸ ʢ ʢʦʥʮʫ 1957 ʛ. ʥʘʩʯʠʪʳʚʘʣʦʩʴ 70 

ʬʠʨʤ, ʧʨʠʥʠʤʘʶʱʠʭ ʪʦ ʠʣʠ ʠʥʦʝ ʫʯʘʩʪʠʝ ʚ ʩʦʟʜʘʥʠʠ ʧʨʠʙʦʨʦʚ ʠʥʬʨʘʢʨʘʩʥʦʡ 

ʪʝʭʥʠʢʠ. ɺ 1959 ʛ. ʯʠʩʣʦ ʪʘʢʠʭ ʬʠʨʤ ʫʚʝʣʠʯʠʣʦʩʴ ʜʦ 170. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʟʝʨʥʘ ʚ çʢʠʧʷʱʝʤè ʩʣʦʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʩʦ-

ʚʝʪʩʢʠʭ ʠʥʩʪʠʪʫʪʘʭ (ɺʊʀ, ɺʅʀʀɿ, ʆʜʝʩʩʢʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʠ 

ʜʨ.), ʘ ʪʘʢʞʝ ʟʘʨʫʙʝʞʥʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ (ʎʠʙʦʨʦʚʩʢʠʤ, ʄʘʪʫʨʦʤ ʠ ɻʠʰʣʝ-

ʨʦʤ, ɻʦʬʤʘʥʦʤ). 

ʀʟʫʯʝʥʠʝ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʟʝʨʥʘ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʤʝʪʦʜʦʤ (ʧʝʨʠʦʜʠʯʝ-

ʩʢʠʡ ʥʘʛʨʝʚ ʠʥʬʨʘʢʨʘʩʥʳʤʠ ʣʫʯʘʤʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʫʰʢʦʡ ʢʦʥʚʝʢʮʠʝʡ), ʧʨʦʚʝ-

ʜʸʥʥʦʝ ʚ ʏʝʣʷʙʠʥʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʤʝʭʘʥʠʟʘʮʠʠ ʠ ʵʣʝʢʪʨʠʬʠʢʘʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦ-

ʟʷʡʩʪʚʘ, ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʫʰʢʫ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʧʨʠ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʟʝʨʥʘ, 
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ʥʘʯʠʥʘʷ ʩ 45 ÜC ʠ ʜʦʚʦʜʷ ʝʸ ʧʦʩʪʝʧʝʥʥʦ ʚ ʢʦʥʮʝ ʩʫʰʢʠ ʜʦ 72é73 ÜC ʜʣʷ ʧʰʝ-

ʥʠʮʳ ʠ 75é78 ÜC ʜʣʷ ʦʚʩʘ. ʉʢʦʨʦʩʪʴ ʩʫʰʢʠ ʧʨʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʤ ʥʘʛʨʝʚʝ 

ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʧʨʠ ʩʫʰʢʝ ʢʦʥʚʝʢʮʠʝʡ. 

ʂʘʬʝʜʨʘ ʩʘʜʦʚʦʜʩʪʚʘ ʚʦ ɺʨʦʮʣʘʚʝ ʧʨʦʚʝʣʘ ʦʧʳʪʳ ʧʦ ʩʫʰʢʝ ʩʝʤʷʥ (ʭʣʝʙ-

ʥʳʭ ʟʣʘʢʦʚ, ʙʦʙʦʚʳʭ, ʤʝʣʢʠʭ ʩʝʤʷʥ ʪʨʘʚ ʠ ʦʚʦʱʥʳʭ ʨʘʩʪʝʥʠʡ) ʠ ʧʨʠʰʣʘ ʢ ʚʳ-

ʚʦʜʫ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʣʫʯʝʚʦʡ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʡ ʩʫʰʠʣʢʠ ʧʨʦ-

ʤʳʰʣʝʥʥʦʛʦ ʪʠʧʘ, ʧʨʠʯʸʤ ʦʧʳʪʳ ʩ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʩʝʤʝʥʘ 

ʚʝʜʫʪ ʢ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʤʫ ʫʜʘʣʝʥʠʶ ʚʣʘʛʠ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʶʪ ʨʘʩʭʦʜ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ 1 ʢʛ ʠʩʧʘʨʸʥʥʦʡ ʚʣʘʛʠ. 

ɺ ʨʘʙʦʪʘʭ ɺ.ʇ. ʈʞʝʭʠʥʘ ʠʩʩʣʝʜʦʚʘʥʳ ʚʘʞʥʝʡʰʠʝ ʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, 

ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʠʟʤʝʣʴʯʸʥʥʳʭ ʤʘʩʣʠʯʥʳʭ ʩʝʤʝʥʘʭ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʪʝʧʣʦʪʳ. 

ʕʪʠ ʨʘʙʦʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʚ ʤʘʩʣʠʯʥʳʭ 

ʩʝʤʝʥʘʭ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʠʩʭʦʜʠʪ ʨʷʜ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʠ ʬʘʟʦʚʳʭ ʧʨʝ-

ʚʨʘʱʝʥʠʡ ʚʝʱʝʩʪʚ. 

ʇʨʝʜʩʪʘʚʣʷʶʱʠʝ ʙʦʣʴʰʦʡ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʨʘʙʦʪʳ 

ɺ.ʃ. ʂʨʝʪʦʚʠʯʘ, ɸ.ʀ. ʉʪʘʨʦʜʫʙʮʝʚʦʡ, ʉ.ɺ. ʈʫʰʢʦʚʩʢʦʛʦ, ɸ.ɻ. ʄʘʣʳʰʝʚʦʡ,   

ɺ.ʄ. ʂʦʧʝʡʢʦʚʩʢʦʛʦ, ɺ.ɻ. ʑʝʨʙʘʢʦʚʘ, ʃ.ɺ. ʈʦʤʘʥʦʚʦʡ, ʅ.ɸ. ʉʘʟʳʢʠʥʦʡ,     

ʄ.ʀ. ʈʷʟʘʥʮʝʚʦʡ ʠ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ ʧʦʩʚʷʱʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʶ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʟʝʨʥʝ ʚ ʧʨʦʮʝʩʩʝ ʩʫʰʢʠ ʠ ʭʨʘʥʝʥʠʷ. 

ʆʪʜʝʣʴʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʪʝʨʤʠʯʝʩʢʦʛʦ ʦʙʝʟʟʘ-

ʨʘʞʠʚʘʥʠʷ ʟʝʨʥʘ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʦʢʘʟʘʣʩʷ ʤʝʪʦʜ ʟʘʤʦʯʢʠ ʧʦʨʘʞʸʥʥʳʭ 

ʩʝʤʷʥ ʚ ʛʦʨʷʯʝʡ ʚʦʜʝ. ɹʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʜʚʘ ʤʝʪʦʜʘ ʪʘʢʦʡ ʦʙʨʘʙʦʪʢʠ: ʜʚʫʭʬʘʟ-

ʥʳʡ ʠ ʦʜʥʦʬʘʟʥʳʡ. ɺ ʧʨʦʠʟʚʦʜʩʪʚʝ ʥʘʰʸʣ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʦʜʥʦ-

ʬʘʟʥʳʡ ʤʝʪʦʜ. 

ɺʧʝʨʚʳʝ ʪʝʨʤʠʯʝʩʢʦʝ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ ʙʳʣʦ ʧʨʠʤʝʥʝʥʦ ʚ ɻʝʨʤʘʥʠʠ ʠ 

ʉʐɸ ʚ ʪʦʪ ʧʝʨʠʦʜ, ʢʦʛʜʘ 50 % ʧʦʩʝʚʦʚ ʟʝʨʥʦʚʳʭ ʙʳʣʦ ʟʘʨʘʞʝʥʦ ʧʳʣʴʥʦʡ ʛʦ-

ʣʦʚʥʸʡ. ɺ 1888 ʛ. ɻʝʥʩʝʥ ʧʨʠʤʝʥʠʣ ʧʨʦʪʠʚ ʧʳʣʴʥʦʡ ʛʦʣʦʚʥʠ ʥʘʛʨʝʚ ʩʝʤʷʥ ʚ ʛʦ-

ʨʷʯʝʡ ʚʦʜʝ. ɸʧʧʝʣʴ ʚʥʸʩ ʠʟʤʝʥʝʥʠʷ ʠ ʜʦʧʦʣʥʝʥʠʷ ʚ ʵʪʫ ʤʝʪʦʜʠʢʫ, ʝʸ ʧʨʠʟʥʘʣʠ 

ʝʜʠʥʩʪʚʝʥʥʳʤ ʤʝʪʦʜʦʤ ʙʦʨʴʙʳ ʩ ʧʳʣʴʥʦʡ ʛʦʣʦʚʥʸʡ. 

ɺ 1918 ʛ. ʚ ʉʐɸ ʙʳʣʠ ʦʨʛʘʥʠʟʦʚʘʥʳ ʧʫʥʢʪʳ ʥʘ ʤʝʣʴʥʠʮʘʭ, ʢʦʥʩʝʨʚʥʳʭ 

ʟʘʚʦʜʘʭ ʠ ʜʨʫʛʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘʭ, ʛʜʝ ʠʤʝʣʠʩʴ ʧʘʨʦʩʠʣʦʚʳʝ ʫʩʪʘʥʦʚʢʠ. ɿʝʨʥʦ 

ʧʨʦʛʨʝʚʘʣʠ ʚ ʚʦʜʝ ʚ ʤʝʰʢʘʭ ʠʣʠ ʚʦ ʚʨʘʱʘʶʱʠʭʩʷ ʙʘʨʘʙʘʥʘʭ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ 

ʧʨʦʚʦʣʦʯʥʳʭ ʩʝʪʦʢ, ʟʘʪʝʤ ʦʭʣʘʞʜʘʣʠ ʠ ʩʫʰʠʣʠ. 

ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʪʝʨʤʠʯʝʩʢʦʝ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ ʚʧʝʨʚʳʝ ʙʳʣʦ ʧʨʠʤʝʥʝʥʦ 

ʥʘ ɺʝʨʭʥʷʥʩʢʦʡ ʩʝʣʝʢʮʠʦʥʥʦʡ ʩʪʘʥʮʠʠ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʟʝʨʥʦ ʟʘʤʘʯʠʚʘʣʠ ʚ 

ʪʝʯʝʥʠʝ 4é5 ʯ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ 30 ÜC. ɿʘʪʝʤ ʩʝʤʝʥʘ ʧʨʦʛʨʝʚʘʣʠ ʚ ʛʦʨʷʯʝʡ 

ʚʦʜʝ ʚ ʨʝʟʝʨʚʫʘʨʘʭ, ʢʫʜʘ ʦʧʫʩʢʘʣʠ ʢʦʨʟʠʥʳ ʩ ʟʝʨʥʦʤ. ʂʦʨʟʠʥʳ ʩ ʮʝʣʴʶ ʨʘʚʥʦ-

ʤʝʨʥʦʛʦ ʧʨʦʛʨʝʚʘ ʟʝʨʥʘ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 52é53 ÜC ʧʝʨʠʦʜʠʯʝʩʢʠ ʚʳʥʠʤʘʣʠ ʠ 

ʦʧʫʩʢʘʣʠ, ʟʘʪʝʤ ʚʳʜʝʨʞʠʚʘʣʠ 7 ʤʠʥʫʪ, ʧʨʠ 54 ÜC - 6 ʤʠʥʫʪ ʠ 55 ÜC - 5 ʤʠʥʫʪ. 

ʇʦʩʣʝ ʵʪʦʛʦ ʟʝʨʥʦ ʦʭʣʘʞʜʘʣʠ ʠ ʚʳʩʫʰʠʚʘʣʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʝʤ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʠ ʜʝʟʠʥʩʝʢʮʠʠ ʟʝʨʥʘ ʟʘʥʠʤʘʣʠʩʴ         

ʇ.ʉ. ɺʦʨʦʙʴʸʚ ʠ ɸ.ɸ. ʂʣʠʤʦʚ, ʢʦʪʦʨʳʝ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʠʥʬʨʘʢʨʘʩʥʳʝ ʣʫʯʠ 

ʵʬʬʝʢʪʠʚʥʦ ʫʥʠʯʪʦʞʘʶʪ ʢʣʝʱʝʡ ʠ ʜʦʣʛʦʥʦʩʠʢʦʚ ʚ ʟʘʨʘʞʸʥʥʦʤ ʟʝʨʥʝ. 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ (ɺ.ʃ. ʂʨʝʪʦʚʠʯʘ ʠ ʗ.ʀ. ʈʘʫʪʝʥʰʪʝʡʥʘ 
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ʠ ʜʨ.) ʜʦʢʘʟʘʥʦ, ʯʪʦ ʩʫʰʢʘ ʟʝʨʥʘ ʚ ʟʝʨʥʦʩʫʰʠʣʢʘʭ ʧʨʠ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʝʞʠʤʘʭ ʥʝ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʩʪʝʨʠʣʠʟʫʶʱʝʛʦ ʜʝʡ-

ʩʪʚʠʷ, ʪ. ʝ. ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʤʘʩʩʦʚʦʡ ʛʠʙʝʣʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʝʧ-

ʣʦʚʦʡ ʩʫʰʢʠ ʧʨʦʠʩʭʦʜʷʪ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʠ ʢʘʯʝ-

ʩʪʚʝʥʥʦʤ ʩʦʩʪʘʚʝ ʠ ʩʦʩʪʦʷʥʠʠ ʤʠʢʨʦʬʣʦʨʳ. ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʟʘʚʠʩʷʪ ʦʪ ʠʩʭʦʜʥʦʡ 

ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ, ʩʦʩʪʦʷʥʠʷ ʩʘʤʦʡ ʤʠʢʨʦʬʣʦʨʳ (ʥʘʣʠʯʠʷ ʚʝʛʝʪʘʪʠʚʥʳʭ ʢʣʝʪʦʢ 

ʠʣʠ ʩʧʦʨ), ʪʝʤʧʝʨʘʪʫʨʳ ʘʛʝʥʪʘ ʩʫʰʢʠ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʥʘʛʨʝʚʘ ʟʝʨʥʦʚʦʡ ʤʘʩʩʳ. 

ʆʧʳʪʳ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʫʰ-

ʢʫ ʚʩʝʭ ʧʘʨʪʠʡ ʟʝʨʥʘ ʥʦʨʤʘʣʴʥʦʛʦ ʢʘʯʝʩʪʚʘ ʩʦ ʩʚʦʡʩʪʚʝʥʥʦʡ ʝʤʫ ʵʧʠʬʠʪʥʦʡ 

ʤʠʢʨʦʬʣʦʨʦʡ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʣʠʰʴ ʢʘʢ ʧʨʦʮʝʩʩ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ 

ʧʦʚʳʰʘʝʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʫʙʩʪʨʘʪʘ (ʟʝʨʥʘ) ʠ ʫʜʘʣʷʝʪʩʷ ʩʚʦʙʦʜʥʘʷ ʚʦʜʘ, ʚ ʩʚʷ-

ʟʠ ʩ ʯʝʤ ʧʦʥʠʞʘʝʪʩʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʟʝʨʥʘ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

ʀʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʘʶʪ ʚ ʧʨʦʮʝʩʩʝ ʪʝʧʣʦʚʦʡ ʩʫʰʢʠ ʟʝʨʥʦʚʳʭ ʤʘʩʩ, ʚ 

ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʝʪʩʷ ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʩʘʤʦʩʦʛʨʝʚʘʥʠʝ. ɺ 

ʵʪʠʭ ʩʣʫʯʘʷʭ ʦʙʠʣʴʥʦ ʨʘʟʚʠʚʰʘʷʩʷ ʤʠʢʨʦʬʣʦʨʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʦʜ-

ʚʝʨʛʘʝʪʩʷ ʜʝʡʩʪʚʠʶ ʘʛʝʥʪʘ ʩʫʰʢʠ, ʥʘʙʣʶʜʘʝʪʩʷ ʩʠʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʦʙʱʝʡ ʯʠʩ-

ʣʝʥʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʣʝʩʥʝʚʝʣʳʭ ʛʨʠʙʦʚ. ʊʘʢ, ʧʦ ʜʘʥʥʳʤ 

ʆ.ʇ. ʇʦʜʲʷʧʦʣʴʩʢʦʡ, ʧʦʩʣʝ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʢʦʣʠʯʝʩʪʚʦ ʟʘʨʦʜʳʰʝʡ ʧʣʝʩʝ-

ʥʝʡ ʩʥʠʞʘʣʦʩʴ ʩ 400é500 ʪʳʩ. ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʪʳʩʷʯ ʚ 1 ʛ ʟʝʨʥʘ. 

ʆʧʳʪʳ ʧʦ ʩʫʰʢʝ ʟʝʨʥʘ ʚ ʧʥʝʚʤʦʛʘʟʦʚʳʭ ʩʫʰʠʣʢʘʭ, ʢʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʘʛʝʥʪʘ ʩʫʰʢʠ ʜʦʩʪʠʛʘʝʪ 400é600 ÜC ʠ ʙʦʣʝʝ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ 

ʥʘʙʣʶʜʘʝʪʩʷ ʟʘʤʝʪʥʦʝ ʩʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʤʠʢʨʦʬʣʦʨʳ ʜʘʞʝ ʚ ʟʝʨʥʝ ʩ 

ʚʣʘʞʥʦʩʪʴʶ 16 %. ʇʦ ʜʘʥʥʳʤ ɺʅʀʀɿ ʚ ʪʘʢʦʤ ʟʝʨʥʝ ʯʠʩʣʦ ʙʘʢʪʝʨʠʡ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʧʝʨʚʦʥʘʯʘʣʴʥʳʤ (ʜʦ ʧʨʦʧʫʩʢʘ ʯʝʨʝʟ ʩʫʰʠʣʢʫ) ʩʥʠʞʘʣʦʩʴ ʚ 3 ʨʘʟʘ, ʘ 

ʧʣʝʩʥʝʚʝʣʳʭ ʛʨʠʙʦʚ - ʚ 7...8 ʨʘʟ. 

ʇʦʜʪrʦʞʠʚʘʷ ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʙʣʘʛʦʜʘʨʷ ʤʥʦʛʦ-

ʯʠʩʣʝʥʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʪʝʦʨʠʷ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 

ʟʝʨʥʘ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪʘ. ʆʜʥʘʢʦ ʵʪʦ ʥʝ ʠʩʢʣʶʯʘʝʪ ʧʦʷʚʣʝʥʠʷ ʥʦʚʦʛʦ ʚ ʵʪʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. ʉ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʩʫʰʢʘ ʟʝʨʥʘ ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪ-

ʩʷ, ʧʦʩʪʦʷʥʥʦ ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʩʨʝʜʩʪʚʘ ʤʝʭʘʥʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʅʦ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʨʝʘʣʠʟʘʮʠʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ, ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ 

ʵʥʝʨʛʦʟʘʪʨʘʪʘʤʠ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʟʝʨʥʘ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʚʦʟʨʘʩʪʘʝʪ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʉʫʰʢʘ ʩʳʨʴʷ, ʢʘʢ ʦʜʠʥ ʠʟ ʚʠʜʦʚ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦ-

ʮʝʩʩʦʤ. ɺ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʩʫʰʢʫ ʟʝʨʥʘ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʥʘ ʭʣʝʙʦʧʝʢʘʨʥʳʭ ʧʨʝʜ-

ʧʨʠʷʪʠʷʭ ʟʘʪʨʘʯʠʚʘʶʪ ʙʦʣʝʝ 700 ʪʳʩ. ʪʦʥʥ ʪʦʧʣʠʚʘ. 

ɺʦ ʤʥʦʛʠʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ ʧʝʨʠʦʜ ʫʙʦʨʢʠ ʩʦʚʧʘʜʘʝʪ ʩ ʚʳʧʘʜʝʥʠʝʤ ʦʩʘʜ-

ʢʦʚ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʫʙʨʘʥʥʦʝ ʟʝʨʥʦ ʠʤʝʝʪ ʧʦʚʳʰʝʥʥʫʶ ʚʣʘʞʥʦʩʪʴ. ʇʦʵʪʦʤʫ 

ʩʫʰʢʘ ʟʝʨʥʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʧʦʩʣʝʫʙʦ-

ʨʦʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʨʝʜʩʪʚ ʤʝʭʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ 

ʟʝʨʥʘ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ, ʯʪʦ ʠʤʝʶʱʠʝʩʷ ʢʦʥʩʪʨʫʢʮʠʠ ʫʩʪʨʦʡʩʪʚ, 
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ʠʩʧʦʣʴʟʫʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʦʙʨʘʙʦʪʢʠ, ʥʝ ʩʦʚʝʨʰʝʥʥʳ ʠ ʠʤʝʶʪ ʨʷʜ ʥʝ-

ʜʦʩʪʘʪʢʦʚ (ʧʦʚʳʰʝʥʥʳʝ ʟʘʪʨʘʪʳ ʪʝʧʣʦʪʳ ʥʘ ʧʨʦʮʝʩʩ ʩʫʰʢʠ, ʧʦʚʳʰʝʥʥʫʶ ʤʝ-

ʪʘʣʣʦʝʤʢʦʩʪʴ, ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʥʘʛʨʝʚʘ ʟʝʨʥʦʚʦʡ ʤʘʩʩʳ, ʥʠʟʢʠʡ ʪʝʧʣʦʚʦʡ ʢʦ-

ʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ ʠ ʪ.ʜ.). 

ʂ ʪʦʤʫ ʞʝ, ʦʧʠʩʘʥʥʳʝ ʚʳʰʝ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʩʫʰʢʠ ʟʝʨʥʘ, ʨʘʩʩʯʠʪʘʥʳ ʥʘ 

ʙʦʣʴʰʫʶ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 120 ʪ/ʯ. ʅʦ ʚ ʩʦ-

ʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʈʦʩʩʠʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʩʦ-

ʟʜʘʚʘʪʴ ʠ ʫʩʪʨʦʡʩʪʚʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʦʙʝʩ-

ʧʝʯʠʚʘʶʱʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʦʪʜʝʣʴʥʦʛʦ ʢʨʝʩʪʴʷʥʩʢʦʛʦ (ʬʝʨʤʝʨʩʢʦʛʦ) ʭʦʟʷʡʩʪʚʘ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʩʦʟʜʘʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ, ʨʝʥʪʘʙʝʣʴʥʦʡ ʚ 

ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ ʟʝʨʥʦʩʫʰʠʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠʤʝʶʪʩʷ ʜʚʘ ʧʫʪʠ: 

1) ʩʦʟʜʘʪʴ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʫʶ ʙʘʟʫ ʧʦ ʦʙʨʘʙʦʪʢʝ ʟʝʨʥʘ ʫ ʧʨʦʠʟʚʦ-

ʜʠʪʝʣʷ; 

2) ʥʘʡʪʠ ʧʨʠʝʤʣʝʤʳʝ ʫʩʣʦʚʠʷ ʥʘ ʚʟʘʠʤʦʚʳʛʦʜʥʦʡ ʦʩʥʦʚʝ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʟʝʨʥʘ ʥʘ ʙʳʚʰʠʭ ʵʣʝʚʘʪʦʨʘʭ ʠ ʭʣʝʙʦʧʨʠʝʤʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʝʨʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʦʙʭʦʜʠʤʦ 

ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʟʝʨʥʦʩʫʰʠʣʦʢ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʠ, ʧʦʟʚʦʣʷʶʱʠʭ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʝʤ ʦʙʲʸʤʘʤ ʧʝʨʝʨʘʙʦʪʢʠ ʟʝʨʥʦʚʦʡ 

ʤʘʩʩʳ, ʢʦʪʦʨʳʝ ʧʨʦʠʟʚʦʜʷʪ ʨʝʘʣʴʥʳʝ ʭʦʟʷʡʩʪʚʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʥʘʛʨʝʚʘ ʜʣʷ ʩʫʰʢʠ ʟʝʨʥʦʚʳʭ. ʉʢʦʥʩʪʨʫʠʨʦʚʘʥʳ, ʠʩʧʳʪʘʥʳ ʠ 

ʜʘʞʝ ʧʨʠʤʝʥʝʥʳ ʥʘ ʧʨʘʢʪʠʢʝ ʠʥʬʨʘʢʨʘʩʥʳʝ ʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʝ ʟʝʨʥʦʩʫʰʠʣʢʠ. 

ɿʝʨʥʦ, ʧʦʜʚʝʨʛʘʝʤʦʝ ʩʫʰʢʝ ʚ ʪʘʢʠʭ ʫʩʪʘʥʦʚʢʘʭ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʩʝʤ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʘ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʧʨʝʚʦʩʭʦʜʠʪ ʧʦ ʢʘʯʝʩʪʚʫ ʟʝʨʥʦ, ʧʨʦʩʫ-

ʰʝʥʥʦʝ ʪʨʘʜʠʮʠʦʥʥʳʤ, ʢʦʥʚʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ. ʆʜʥʘʢʦ, ʦʙʣʘʜʘʷ ʚʳʩʦʢʦʡ 

ʵʥʝʨʛʦʥʘʩʳʱʝʥʥʦʩʪʴʶ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʦʪʚʦʜʘ ʦʙʨʘʟʦʚʘʚʰʝʡʩʷ ʚʣʘʛʠ ʠ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʟʝʨʥʦʚʦʛʦ ʩʣʦʷ ʧʨʠ ʤʘʣʳʭ ʦʙʲʝʤʘʭ ʧʝʨʝʨʘʙʦʪʢʠ, ʵʪʠ ʩʧʦʩʦʙʳ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ 

ʪʘʢ ʞʝ ʤʘʣʦʧʨʠʝʤʣʠʤʳʤʠ. ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʚʳʷʚʠʣʠ 

ʩʧʨʦʩ ʥʘ ʤʠʥʠʟʝʨʥʦʩʫʰʠʣʢʠ, ʦʙʣʘʜʘʶʱʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʦʡ ʧʦʪʨʝʙʣʷʝ-

ʤʦʡ ʤʦʱʥʦʩʪʴʶ, ʚʳʩʦʢʦʵʢʦʥʦʤʠʯʥʳʝ, ʧʨʦʩʪʳʝ ʚ ʫʧʦʪʨʝʙʣʝʥʠʠ ʠ ʦʙʩʣʫʞʠʚʘ-

ʥʠʠ, ʘ ʛʣʘʚʥʦʝ - ʜʦʩʪʘʪʦʯʥʦ ʜʝʰʝʚʳʝ. 

ɿʝʨʥʦʩʫʰʠʣʢʠ ʙʦʣʴʰʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠʤʝʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʦʛʥʝʚʦʡ, ʘ ʥʝ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʪʝʧʣʦʪʳ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʩʣʝ-

ʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʉʢʨʳʪʘʷ ʪʝʧʣʦʪʘ ʧʘʨʦʦʙʨʘʟʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 2,5 

ʄɼʞ/ʢʛ, ʘ 1 ʢɺʪÖʯ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʵʢʚʠʚʘʣʝʥʪʝʥ 3,6 ʄɼʞ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʪʦʣʴ-

ʢʦ ʥʘ ʠʩʧʘʨʝʥʠʝ 1 ʢʛ ʚʣʘʛʠ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩʦʩʪʘʚʣʷʶʪ 

0,7 ʢɺʪÖʯ/ʢʛ. ʋʯʠʪʳʚʘʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʨʘʩʭʦʜ ʪʝʧʣʦʪʳ ʥʘ ʥʘʛʨʝʚ ʟʝʨʥʘ ʠ ʧʦʪʝ-

ʨʠ ʝʝ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʬʘʢʪʠʯʝʩʢʠʡ ʨʘʩʭʦʜ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʙʦʣʴʰʝ 

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʟʝʨʥʘ ʠ ʚʳʩʦ-

ʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʫʰʠʣʦʢ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʝʨʤʦʚʣʘʞʥʦʩʪʥʦʛʦ ʛʨʘʜʠʝʥʪʘ. ʇʦʵʪʦʤʫ ʵʣʝʢʪʨʦʥʘʛʨʝʚ 

(ʢʦʥʪʘʢʪʥʳʡ, ʀʂ, ʉɺʏ) ʚʩʣʝʜʩʪʚʠʝ ʙʦʣʴʰʦʛʦ ʨʘʩʭʦʜʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʩʫʰʢʫ 

ʟʝʨʥʘ ʚ ʫʩʪʘʥʦʚʢʘʭ ʙʦʣʴʰʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʥʝʵʢʦʥʦʤʠʯʝʥ ʠ ʥʝ ʥʘʰʝʣ 
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ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

ʆʜʥʘʢʦ ʧʨʠ ʩʦʟʜʘʥʠʠ ʤʠʥʠʟʝʨʥʦʩʫʰʠʣʦʢ ʩʠʪʫʘʮʠʷ ʨʝʟʢʦ ʤʝʥʷʝʪʩʷ. ʇʨʠ 

ʥʝʙʦʣʴʰʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʫʰʠʣʢʠ, ʦʩʦʙʝʥʥʦ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʟʝʨʥʦ ʨʘʩ-

ʧʦʣʦʞʝʥʦ ʚ ʫʩʪʘʥʦʚʢʝ ʚ ʦʜʠʥ ʩʣʦʡ, ʥʝʩʢʦʣʴʢʦ ʤʝʥʷʝʪʩʷ ʭʘʨʘʢʪʝʨ ʧʨʦʪʝʢʘʥʠʷ 

ʧʨʦʮʝʩʩʘ ʫʜʘʣʝʥʠʷ ʚʣʘʛʠ. ʊʘʢ ʢʘʢ ʪʝʧʣʦʚʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʧʦʜʚʝʨʛʘʝʪʩʷ ʥʝ-

ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʟʝʨʥʘ, ʪʦ ʧʦʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʛʨʘʜʠʝʥʪʘ ʚʣʘʞʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʜʦʩʪʘʪʦʯʝʥ ʜʣʷ ʫʜʘʣʝʥʠʷ ʚʣʘʛʠ ʠʟ ʟʝʨʥʦʚʦʛʦ 

ʩʣʦʷ ʥʝʙʦʣʴʰʦʡ ʪʦʣʱʠʥʳ. ʇʦʵʪʦʤʫ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʚ ʵʪʦʤ ʩʣʫ-

ʯʘʝ ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʧʨʠ ʦʧʪʠʤʠʟʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʩʫʰʠʣʢʠ. 

ʆʛʨʘʥʠʯʝʥʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʦʥʪʘʢʪʥʦʛʦ ʩʧʦʩʦʙʘ ʧʝʨʝʜʘʯʠ ʪʝʧʣʦʪʳ 

ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʩʨʝʜʩʪʚ ʤʝʭʘʥʠʟʘʮʠʠ 

ʩʫʰʢʠ ʟʝʨʥʘ ʪʨʝʙʦʚʘʣʦʩʴ ʩʦʟʜʘʚʘʪʴ ʫʩʪʘʥʦʚʢʠ ʙʦʣʴʰʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʦʪʦʨʳʭ ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʥʝ ʦʙʝʩʧʝʯʠʚʘʣʦ ʪʨʝʙʫʝʤʳʭ ʵʢʦʥʦʤʠ-

ʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʆʜʥʘʢʦ ʥʘʢʦʧʣʝʥʥʳʡ ʦʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʤʠʥʠʩʫʰʠʣʢʠ 

ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ ʢʦʥʪʘʢʪʥʦʛʦ ʩʧʦʩʦʙʘ ʧʝʨʝʜʘʯʠ ʪʝʧʣʦʪʳ ʟʝʨʥʫ ʦʪ ʵʣʝʢ-

ʪʨʠʯʝʩʢʦʛʦ ʥʘʛʨʝʚʘʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʚʦʩʪʨʝʙʦʚʘʥʳ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. 

ʕʥʝʨʛʦʟʘʪʨʘʪʳ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʩʫʰʢʠ ʟʝʨʥʘ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 10 % - ʥʘ ʧʝʨʝʤʝʱʝʥʠʝ ʟʝʨʥʘ ʠ ʚʝʥʪʠʣʷʮʠʶ, 90 % ʩʦʩʪʘʚ-

ʣʷʝʪ ʪʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ. ʊʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ ʞʝ ʧʨʠ ʢʦʥʚʝʢʪʠʚʥʦʡ ʩʫʰʢʝ ʨʘʩʭʦʜʫ-

ʝʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʧʨʦʧʦʨʮʠʷʭ: ʥʘ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ - 40 %, ʥʘ ʥʘʛʨʝʚ ʟʝʨʥʘ -    

10 %, ʥʘ ʥʘʛʨʝʚ ʟʝʨʥʘ ʠ ʥʘʛʨʝʚ ʚʦʜʳ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʘʛʝʥʪʘ ʩʫʰʢʠ - 20 %, ʧʦʪʝ-

ʨʠ ʚ ʪʝʧʣʦʦʙʤʝʥʥʠʢʝ ʯʝʨʝʟ ʩʪʝʥʢʠ ʛʘʟʦʧʨʦʚʦʜʦʚ ʠ ʨʘʙʦʯʝʡ ʢʘʤʝʨʳ - 30 %. 

ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʠʤʝʥʝʥʠʝ ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʩʧʦʩʦʙʘ ʧʦʜʚʦʜʘ ʪʝʧʣʦʪʳ ʚ 

ʟʝʨʥʦʩʫʰʠʣʢʘʭ ʩʚʷʟʘʥʦ ʩ ʙʦʣʴʰʠʤʠ ʧʦʪʝʨʷʤʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʚ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʢ ʧʨʠʤʝʨʫ, ʢʦʥʪʘʢʪʥʦʛʦ ʩʧʦʩʦʙʘ ʧʝʨʝʜʘʯʠ ʪʝʧʣʦʪʳ ʩ ʦʜ-

ʥʦʚʨʝʤʝʥʥʳʤ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝʤ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʨʠ ʭʦʨʦʰʝʡ ʪʝʨʤʦ-

ʠʟʦʣʷʮʠʠ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʩʫʰʢʠ ʟʝʨʥʘ ʧʦʟʚʦʣʷʝʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʦʪ ʦʙʱʠʭ ʟʘʪʨʘʪ 

ʪʝʧʣʦʪʳ ʧʝʨʝʜʘʪʴ ʥʘ ʥʘʛʨʝʚ ʠ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ ʠʟ ʟʝʨʥʘ. 

ʉʦʟʜʘʥʠʝ ʦʛʥʝʚʳʭ ʤʠʥʠʟʝʨʥʦʩʫʰʠʣʦʢ ʷʚʣʷʝʪʩʷ ʙʝʟʧʝʨʩʧʝʢʪʠʚʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʟʝʨʥʦʩʫʰʠʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠʟ-ʟʘ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʦʨʛʘʥʠ-

ʟʦʚʘʪʴ ʥʘ ʥʠʟʢʦʧʦʪʝʥʮʠʘʣʴʥʦʤ ʫʨʦʚʥʝ ʪʝʧʣʦʚʳʝ ʢʦʥʚʝʢʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ. ʇʦ-

ʵʪʦʤʫ ʦʩʥʦʚʥʳʤ ʩʧʦʩʦʙʦʤ ʥʘʛʨʝʚʘ ʟʝʨʥʘ ʚ ʤʠʥʠʟʝʨʥʦʩʫʰʠʣʢʘʭ ʜʦʣʞʝʥ ʩʣʫ-

ʞʠʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʡ. ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʣʫʯʠʩʪʳʡ ʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʡ 

ʥʘʛʨʝʚ ʥʘ ʥʝʙʦʣʴʰʠʭ ʦʙʲʝʤʘʭ ʧʝʨʝʨʘʙʦʪʢʠ ʪʘʢʞʝ ʤʘʣʦʨʘʮʠʦʥʘʣʴʥʳ. ʉʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʢʦʩʚʝʥʥʳʡ ʵʣʝʢʪʨʦʥʘʛʨʝʚ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʦʩʪʘʝʪʩʷ ʜʦʩʪʦʡʥʦʡ ʘʣʴʪʝʨʥʘ-

ʪʠʚʦʡ ʪʨʘʜʠʮʠʦʥʥʳʤ ʩʧʦʩʦʙʘʤ ʧʦʜʚʦʜʘ ʪʝʧʣʦʪʳ ʢ ʦʙʲʝʢʪʫ ʩʫʰʢʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʵʣʝʢʪʨʦʥʘʛʨʝʚʘ ʠ ʢʦʥʪʘʢʪʥʦʛʦ, ʠʣʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʩʧʦ-

ʩʦʙʦʚ ʧʝʨʝʜʘʯʠ ʪʝʧʣʦʪʳ ʟʝʨʥʫ ʧʦʟʚʦʣʠʪ ʜʦʙʠʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʩʦʟʜʘʚʘʝʤʳʭ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ ʫʩʪʘʥʦʚʦʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʪʨʝʙʦ-

ʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʥʝʙʦʣʴʰʠʭ ʬʝʨʤʝʨʩʢʠʭ 

ʭʦʟʷʡʩʪʚ (ʵʢʦʣʦʛʠʯʥʦʩʪʴ, ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʠ ʪ.ʜ.). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʝʨʩʧʝʢʪʠʚ-

ʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʩʨʝʜʩʪʚ ʤʝʭʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʟʝʨʥʘ ʷʚʣʷ-

ʝʪʩʷ ʩʦʟʜʘʥʠʝ ʤʘʣʦʛʘʙʘʨʠʪʥʳʭ ʢʦʥʪʘʢʪʥʳʭ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 
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ʟʝʨʥʘ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʦʚʦʜʠʪʴ ʧʨʝʜʧʦʩʝʚʥʫʶ ʦʙʨʘʙʦʪʢʫ, ʩʫʰʢʫ, ʧʨʦʢʘʣʠʚʘʥʠʝ, 

ʧʨʦʞʘʨʠʚʘʥʠʝ ʠ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ ʟʝʨʥʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʟʜʘʥʠʝ ʤʘʣʦʛʘʙʘʨʠʪʥʳʭ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʩʨʝʜʩʪʚ 

ʤʝʭʘʥʠʟʘʮʠʠ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʫʩʣʦʚʠʷʤ ʨʦʩʩʠʡ-

ʩʢʦʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʪʨʝʙʫʝʤʦʝ ʢʘʯʝ-

ʩʪʚʦ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ ʚʘʞʥʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʧʨʦʙʣʝʤʦʡ. 
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2 ʂʆʅʎɽʇʊʋɸʃʔʅʆ-ʊɽʍʅʆʃʆɻʀʏɽʉʂʆɽ ʄʆɼɽʃʀʈʆɺɸʅʀɽ 

ʇʈʆʎɽʉʉɸ ʉʋʐʂʀ ɿɽʈʅɸ ʀ ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ 

ɿɽʈʅʆʉʋʐʀʃʔʅʓʍ ʋʉʊɸʅʆɺʆʂ ʂʆʅʊɸʂʊʅʆɻʆ ʊʀʇɸ 

2.1 ʆʩʥʦʚʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʟʝʨʥʦʩʫʰʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ 

ʂ ʦʩʥʦʚʘʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʟʝʨʥʦʩʫʰʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʦʪʥʦʩʷʪ ʬʠʟʠʯʝ-

ʩʢʠʝ ʟʘʢʦʥʳ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʦʦʪʥʦʰʝʥʠʷ, ʢʦʪʦʨʳʤ ʧʦʜʯʠʥʷʝʪʩʷ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʩʫʰʢʠ ʟʝʨʥʘ, ʘ ʪʘʢʞʝ ʦʙʱʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʩʯʝ-

ʪʘ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ. ʉʫʰʢʘ ʟʝʨʥʘ ʷʚʣʷʝʪʩʷ ʥʝʩʪʘʮʠʦʥʘʨʥʳʤ ʠ ʦʙʨʘʪʠʤʳʤ ʧʨʦʮʝʩ-

ʩʦʤ, ʧʨʦʪʝʢʘʶʱʠʤ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʩ ʧʝʨʝʤʝʥʥʦʡ (ʫʙʳʚʘʶʱʝʡ) ʩʢʦʨʦʩʪʴʶ, ʠ 

ʧʦʵʪʦʤʫ ʨʘʩʯʝʪ ʢʠʥʝʪʠʢʠ ʧʨʦʮʝʩʩʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʪʨʫʜʥʦʩʪʠ. ɺ ʨʝ-

ʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʨʘʩʯʝʪʘ ʜʦʣʞʥʘ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʫʰʢʠ 

(ʵʢʩʧʦʟʠʮʠʷ), ʢʦʪʦʨʘʷ ʧʨʠ ʟʘʜʘʥʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ ʠ ʫʩʪʘʥʦʚ-

ʣʝʥʥʦʤ ʨʝʞʠʤʝ ʧʨʦʮʝʩʩʘ ʦʧʨʝʜʝʣʷʝʪ ʛʘʙʘʨʠʪʳ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʳ. ɺ ʨʷʜʝ ʩʣʫ-

ʯʘʝʚ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʘʢʞʝ ʨʝʰʝʥʠʝ ʦʙʨʘʪʥʦʡ ʟʘʜʘʯʠ, ʪ. ʝ. 

ʨʘʩʯʝʪʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʟʘ-

ʜʘʥʥʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʪʨʝʙʦʚʘʥʠʷ (ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʚʘ ʟʝʨʥʘ ʥʘ ʚʳʭʦʜʝ ʠʟ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʳ, ʨʘʟʦ-

ʚʳʡ ʚʣʘʛʦʩʲʸʤ, ʢʦʥʝʯʥʫʶ ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ ʠ ʪ. ʜ.). 

ɸʥʘʣʠʟʠʨʫʷ ʧʨʦʮʝʩʩ ʩʫʰʢʠ ʟʝʨʥʘ ʚ ʦʙʱʝʤ ʚʠʜʝ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʧʷʪʴ 

ʫʨʦʚʥʝʡ ʠʝʨʘʨʭʠʡ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʜʘʥʥʦʤ ʧʨʦ-

ʮʝʩʩʝ, ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʷʪʴ ʫʨʦʚʥʝʡ ʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

I - ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘ ʘʪʦʤʘʨʥʦ-ʤʦʣʝʢʫʣʷʨʥʦʤ ʫʨʦʚʥʝ; 

II - ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘʜʤʦʣʝʢʫʣʷʨʥʳʭ ʠ ʛʣʦʙʫʣʷʨʥʳʭ ʩʪʨʫʢʪʫʨ, ʯʪʦ ʦʯʝʥʴ 

ʚʘʞʥʦ ʜʣʷ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʬʠʟʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʩʫʰʢʠ; 

III  - ʘʥʘʣʠʟ ʬʠʟʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ 

ʦʙʲʝʢʪʘʭ ʩʫʰʢʠ, ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʷʚʣʝʥʠʡ ʤʝʞʬʘʟʥʦʛʦ ʵʥʝʨʛʦ- ʠ ʤʘʩʩʦʧʝʨʝʥʦʩʘ; 

IV - ʠʩʩʣʝʜʦʚʘʥʠʝ ʷʚʣʝʥʠʡ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʧʦʛʨʘʥʠʯʥʳʭ ʩʣʦʷʭ ʤʝʞʜʫ 

ʦʙʲʝʢʪʦʤ ʩʫʰʢʠ ʠ ʠʩʪʦʯʥʠʢʦʤ ʪʝʧʣʦʪʳ; 

V - ʘʥʘʣʠʟ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʤʘʢʨʦʛʠʜʨʦʜʠʥʘʤʠ-

ʯʝʩʢʫʶ ʠ ʤʘʢʨʦʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʚ ʩʫʰʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ. 

ʇʝʨʚʳʝ ʪʨʠ ʫʨʦʚʥʷ ʠʝʨʘʨʭʠʠ ʦʪʥʦʩʷʪ ʢ ʚʥʫʪʨʝʥʥʝʤʫ ʪʝʧʣʦ- ʠ ʤʘʩʩʦʧʝʨʝ-

ʥʦʩʫ, ʘ IV ʠ V - ʢ ʚʥʝʰʥʝʤʫ ʦʙʤʝʥʫ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʩʯʝʪ ʧʨʦʮʝʩʩʦʚ ʩʫʰʢʠ ʠ ʩʫʰʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʚʝ-

ʜʫʪ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʦʤ ʫʨʦʚʥʝ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ III ʠ IV ʫʨʦʚ-

ʥʷʤ ʠʝʨʘʨʭʠʠ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ, ʦʜʥʘʢʦ ʫʞʝ ʠʤʝʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʜʘʥʥʳʝ ʠ 

ʧʝʨʩʧʝʢʪʠʚʳ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚ ʤʝʭʘʥʠʟʤ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʥʘ 

ʘʪʦʤʘʨʥʦ-ʤʦʣʝʢʫʣʷʨʥʦʤ ʫʨʦʚʥʝ, ʪ. ʝ. ʥʘ I ʫʨʦʚʥʝ ʠʝʨʘʨʭʠʠ. 

ɼʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʧʨʦʮʝʩʩ ʩʫʰʢʠ ʚ ʦʩʥʦʚʥʦʤ ʠʟʫʯʘʣʠ ʢʘʢ ʤʘʢʨʦʧʨʦ-

ʮʝʩʩ ʠ ʦʙʲʝʢʪʳ ʩʫʰʢʠ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʢʘʢ ʥʝʧʨʝʨʳʚʥʳʝ ʤʦʜʝʣʠ, ʚ ʢʦʪʦʨʳʭ ʦʪ-

ʜʝʣʴʥʳʝ ʬʘʟʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʩʧʣʦʰʥʦʡ ʩʨʝʜʳ, ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥ-

ʥʦʡ ʚ ʦʙʲʝʤʝ ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʚ ʩʚʷʟʠ ʩ ʰʠʨʦʢʠʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʳʭ ʬʠʟʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʚʦʟʜʝʡʩʪʚʠʷ ʚʥʝʰʥʠʭ 

ʧʦʣʝʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʙʦʣʝʝ ʛʣʫʙʦʢʦ ʧʨʦʥʠʢʥʫʪʴ ʚ ʩʫʱʝʩʪʚʦ ʤʠʢʨʦʧʨʦʮʝʩʩʦʚ ʠ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʦʙʲʝʢʪʳ ʩʫʰʢʠ ʢʘʢ ʢʦʨʧʫʩʢʫʣʷʨʥʳʝ ʤʦʜʝʣʠ, ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡ-
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ʩʪʚʘ ʢʦʪʦʨʳʭ ʦʙʫʩʣʦʚʣʝʥʳ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʪʝʣ ʠ ʩʠʣʘʤʠ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʤʝʞʜʫ ʦʙʨʘʟʫʶʱʠʤʠ ʚʣʘʞʥʳʝ ʤʘʪʝʨʠʘʣʳ ʤʦʣʝʢʫʣʘʤʠ, ʘʪʦʤʘʤʠ ʠ ʠʦʥʘ-

ʤʠ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʢ ʠʟʫʯʝʥʠʶ ʧʨʦʮʝʩʩʦʚ ʩʫʰʢʠ ʫʞʝ ʜʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝ-

ʟʫʣʴʪʘʪʳ ʧʨʠ ʘʥʘʣʠʟʝ ʷʚʣʝʥʠʡ, ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʚʥʫʪʨʠ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʠ ʚʣʘʛʠ ʩ ʚʳʩʫʰʠʚʘʝʤʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʦʙʨʘʟʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ 

ʩʚʷʟʠ ʚʣʘʛʠ, ʚʦʟʜʝʡʩʪʚʠʠ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʥʘ ʚʣʘʞʥʳʡ ʤʘʪʝʨʠ-

ʘʣ, ʘ ʪʘʢʞʝ ʧʨʠ ʚʩʢʨʳʪʠʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʩʧʦʩʦʙʦʚ ʧʦʜʚʦʜʘ ʪʝʧʣʦʪʳ ʢ ʦʙʲʝʢʪʘʤ ʩʫʰʢʠ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʩʫʰʢʫ ʟʝʨʥʘ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʢʘʢ ʧʨʦʮʝʩʩ ʨʘʟʜʝʣʝʥʠʷ ʬʘʟ ʚ ʛʝʪʝʨʦʛʝʥʥʳʭ ʩʠʩʪʝʤʘʭ ʚ ʫʩʣʦʚʠʷʭ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʧʦʣʝʡ, ʧʨʠʯʝʤ ʦʧʨʝʜʝʣʷʶʱʝʝ ʚʣʠʷʥʠʝ ʠʤʝʝʪ 

ʥʘʯʘʣʴʥʘʷ ʩʪʘʜʠʷ ʵʪʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ï ʠʤʧʫʣʴʩ. 

ʈʘʟʚʠʚʘʷ ʵʪʫ ʘʥʘʣʦʛʠʶ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢʞʝ ʧʦʥʷʪʠʝ çʠʤ-

ʧʫʣʴʩ ʩʠʣʳè, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʠʟʚʝʜʝʥʠʝ ʜʚʠʞʫʱʝʡ ʩʠʣʳ ʧʨʦ-

ʮʝʩʩʘ F ʥʘ ʚʨʝʤʷ ʝʝ ʚʦʟʜʝʡʩʪʚʠʷ Ű, ʪ. ʝ. ʠʤʧʫʣʴʩ ʥʘʯʘʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʙʲ-

ʝʢʪ ʩʫʰʢʠ ʫʯʠʪʳʚʘʝʪ ʢʘʢ ʥʘʯʘʣʴʥʫʶ ʜʝʡʩʪʚʫʶʱʫʶ ʩʠʣʫ ʧʨʦʮʝʩʩʘ, ʪʘʢ ʠ ʧʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʝʸ ʧʨʠʣʦʞʝʥʠʷ (ʵʢʩʧʦʟʠʮʠʶ). 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʬʠʟʠʯʝʩʢʠʤ ʧʨʠʥʮʠʧʦʤ ʃʝ-ʐʘʪʝʣʴʝ-

ɹʨʘʫʥʘ, ʯʝʤ ʩʠʣʴʥʝʝ ʚʥʝʰʥʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʙʲʝʢʪ ʩʫʰʢʠ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦ-

ʤʝʥʪ, ʪʝʤ ʠʥʪʝʥʩʠʚʥʝʝ ʧʨʦʪʝʢʘʶʪ ʚʥʫʪʨʝʥʥʠʝ ʧʨʦʮʝʩʩʳ, ʩʪʨʝʤʷʱʠʝʩʷ ʚʝʨʥʫʪʴ 

ʩʠʩʪʝʤʫ ʚ ʩʦʩʪʦʷʥʠʝ ʨʘʚʥʦʚʝʩʠʷ. ʇʦ ʩʫʱʝʩʪʚʫ, ʚʩʝ ʤʝʪʦʜʳ ʦʙʦʙʱʝʥʠʷ ʢʨʠʚʳʭ 

ʩʫʰʢʠ ʠ ʨʘʩʯʝʪʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ ʚ ʧʝʨʚʳʡ ʧʝʨʠʦʜ (ʠʣʠ ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ ʚ ʥʘʯʘʣʝ ʚʪʦʨʦʛʦ ʧʝʨʠʦ-

ʜʘ, ʝʩʣʠ ʧʝʨʚʳʡ ʧʝʨʠʦʜ ʦʪʩʫʪʩʪʚʫʝʪ), ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʤʝʨʦʡ 

ʥʘʯʘʣʴʥʦʛʦ ʠʤʧʫʣʴʩʘ. 

ɺ ʩʚʷʟʠ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʪʝʨʤʦʣʘʙʠʣʴʥʦʩʪʴʶ ʠ ʚʣʘʛʦʠʥʝʨʮʠʦʥʥʦʩʪʴʶ 

ʚʣʘʞʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʛʦʪʦʚʠʪʴ ʝʛʦ ʢ ʚʦʩʧʨʠʷʪʠʶ ʥʘʯʘʣʴʥʦʛʦ 

ʠʤʧʫʣʴʩʘ. ʇʦʵʪʦʤʫ ʦʩʦʙʝʥʥʦ ʚʘʞʥʳ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʧʦʩʦʙʳ ʧʨʝʜ-

ʚʘʨʠʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʤʘʪʝʨʠʘʣʦʚ ʢ ʩʫʰʢʝ (ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝ, ʚʳʧʘʨʠʚʘ-

ʥʠʝ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʥʘʛʨʝʚ ʠ ʜʨ.), ʘ ʪʘʢʞʝ ʩʦʚʤʝʱʝʥʠʝ ʩʫʰʢʠ ʩ ʜʨʫʛʠʤʠ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʠʤʠ ʦʧʝʨʘʮʠʷʤʠ (ʧʝʨʝʤʝʱʝʥʠʝ ʚʥʫʪʨʠ ʤʘʪʝʨʠʘʣʘ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ 

ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʬʝʨʤʝʥʪʦʚ ʠ ʪ. ʧ., ʦʢʠʩʣʝʥʠʝ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ ʧʨ.). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʟʝʨʥʦʩʫʰʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʥʝʦʙʭʦ-

ʜʠʤʦ ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʵʬʬʝʢʪʠʚʥʦʝ ʧʨʦʪʝʢʘʥʠʝ ʢʘʢ ʚʥʝʰʥʝʛʦ 

ʪʝʧʣʦ- ʠ ʤʘʩʩʦʦʙʤʝʥʘ ʚ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʝ, ʪʘʢ ʠ ʪʝʧʣʦ- ʠ ʤʘʩʩʦʧʝʨʝʥʦʩʘ ʚʥʫʪ-

ʨʠ ʦʙʲʝʢʪʘ ʩʫʰʢʠ (ʟʝʨʥʘ). 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʟʝʨʥʦʩʫʰʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʫʯʠʪʳʚʘ-

ʶʪ ʨʷʜ ʪʨʝʙʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʨʘʟʙʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ (ʨʠʩʫʥʦʢ 

2.1): 
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ʈʠʩʫʥʦʢ 2.1 ï ʊʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʟʝʨʥʦʩʫʰʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ 

1. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ - ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʨʘʚʥʦʤʝʨʥʦ-

ʩʪʠ ʩʫʰʢʠ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʦʜʥʦʨʦʜʥʦʛʦ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʚʦ ʚʩʝʤ 

ʦʙʲʝʤʝ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʳ, ʩ ʟʘʨʘʥʝʝ ʟʘʜʘʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ (ʢʦʥʝʯʥʳʝ ʚʣʘʞ-

ʥʦʩʪʴ ʠ ʪʝʤʧʝʨʘʪʫʨʘ); ʩʦʚʤʝʱʝʥʠʝ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʩ ʜʨʫʛʠʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ-

ʤʠ ʧʨʦʮʝʩʩʘʤʠ (ʦʙʞʘʨʠʚʘʥʠʝ, ʪʝʨʤʠʯʝʩʢʦʝ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ ʠ ʪ. ʜ.); 

2. ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ - ʤʠʥʠʤʘʣʴʥʘʷ ʤʝʪʘʣʣʦʸʤʢʦʩʪʴ, ʢʦʤʧʘʢʪʥʦʩʪʴ, ʤʘʢʩʠ-

ʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʥʜʘʨʪʥʳʭ ʜʝʪʘʣʝʡ ʠ ʫʟʣʦʚ, ʫʜʦʙʩʪʚʦ ʤʦʥ-

ʪʘʞʘ ʠ ʪ. ʜ.; 

3. ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ - ʙʝʟʦʧʘʩʥʦʩʪʴ, ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʘʥʠʪʘʨʥʳʤ ʥʦʨʤʘʤ, 

ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ, ʫʜʦʙʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ; 

4. ʂʠʙʝʨʥʝʪʠʯʝʩʢʠʝ - ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʢʦʥʪʨʦʣʷ, 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ ʩʫʰʢʠ ʠ ʨʘʙʦʪʦʡ ʫʩʪʘʥʦʚʢʠ [45]; 

5. ʊʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʢʦʪʦʨʳʝ, ʧʦ ʩʫʱʝʩʪʚʫ, ʷʚʣʷʶʪʩʷ ʠʪʦʛʦʤ ʨʝʘ-

ʣʠʟʘʮʠʠ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʪʨʝʙʦʚʘʥʠʡ, ʢ ʥʠʤ ʦʪʥʦʩʷʪ ʮʝʣʳʡ ʨʷʜ ʧʦʢʘʟʘʪʝ-

ʣʝʡ, ʧʨʠʯʝʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʞʝʣʘʪʝʣʴʥʦ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʝʜʝʣʘʭ ʤʘʢʩʠʤʠ-

ʟʠʨʦʚʘʪʴ (max), ʘ ʜʨʫʛʠʝ, ʥʘʦʙʦʨʦʪ, ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ (min) (ʨʠʩʫʥʦʢ 2.2). 

 
ʈʠʩʫʥʦʢ 2.2 ï ʊʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʫʰʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ 
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ɺ ʮʝʣʦʤ, ʤʘʢʩʠʤʘʣʴʥʦ ʫʣʫʯʰʘʷ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʟʝʨ-

ʥʦʩʫʰʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʤʠʥʠʤʫʤʘ ʫʜʝʣʴʥʳʭ ʧʨʠʚʝʜʝʥʥʳʭ ʟʘ-

ʪʨʘʪ ʥʘ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ (ʨʫʙ./ʢʛ). 

ɺʩʝ ʫʢʘʟʘʥʥʳʝ ʚʳʰʝ ʪʨʝʙʦʚʘʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʘʩʯʝʪʘ ʟʝʨʥʦʩʫʰʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ. ʇʨʠ ʵʪʦʤ ʦʙʳʯʥʦ ʧʨʠ-

ʤʝʥʷʶʪ ʩʣʝʜʫʶʱʠʡ ʧʨʠʤʝʨʥʳʡ ʧʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʵʪʘʧʦʚ ʧʨʦʝʢ-

ʪʠʨʦʚʘʥʠʷ (ʨʠʩʫʥʦʢ 2.3). 

 
ʈʠʩʫʥʦʢ 2.3 ï ʕʪʘʧʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʩʫʰʢʠ ʟʝʨʥʘ 

ɼʣʷ ʟʝʨʥʦʩʫʰʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʩ ʢʦʥʪʘʢʪʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʜʚʦʜʘ ʪʝʧʣʦʪʳ 

ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʯʝʪʘ ʩʦʩʪʦʷʪ ʚ ʩʣʝʜʫʶʱʝʤ. 

ɿʝʨʥʦʩʫʰʠʣʢʫ ʨʘʩʩʯʠʪʳʚʘʶʪ ʥʘ ʦʩʥʦʚʘʥʠʠ ʪʨʝʙʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ 

ʩʦʜʝʨʞʘʪ ʩʣʝʜʫʶʱʠʝ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ʘ) ʧʦ ʫʩʪʘʥʦʚʢʝ ʚ ʮʝʣʦʤ: 1) ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ; 2) ʩʧʦʩʦʙ ʥʘʛʨʝʚʘʥʠʷ 

ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʵʣʝʢʪʨʦʥʘʛʨʝʚ, ʧʘʨ ʠ ʪ.ʧ.); 3) ʩʧʦʩʦʙ ʟʘʛʨʫʟʢʠ ʠ ʚʳ-

ʛʨʫʟʢʠ ʟʝʨʥʘ, ʥʘʣʠʯʠʝ ʠ ʪʠʧ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʛʦ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ; 

ʙ) ʧʦ ʚʳʩʫʰʠʚʘʝʤʦʤʫ ʟʝʨʥʫ: 1) ʥʘʯʘʣʴʥʘʷ ʠ ʢʦʥʝʯʥʘʷ ʚʣʘʞʥʦʩʪʴ;               

2) ʥʘʯʘʣʴʥʘʷ ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʪʝʤʧʝʨʘʪʫʨʘ (ʧʨʝʜʝʣʴʥʘʷ); 3) ʨʘʟʤʝʨ-

ʥʦ-ʤʘʩʩʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ; 4) ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ; 5) ʜʦʧʫʩʪʠʤʳʡ ʨʘ-

ʟʦʚrʡ ʚʣʘʛʦʩʲʸʤ; 

ʚ) ʧʦ ʨʝʞʠʤʫ ʩʫʰʢʠ: 1) ʩ ʦʙʜʫʚʦʤ ʠʣʠ ʙʝʟ ʦʙʜʫʚʘ ʘʛʝʥʪʦʤ ʩʫʰʢʠ; 2) ʪʝʤ-

ʧʝʨʘʪʫʨʘ ʠ ʚʣʘʞʥʦʩʪʴ ʧʦʜʘʚʘʝʤʦʛʦ ʘʛʝʥʪʘ ʩʫʰʢʠ; 3) ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʘʛʝʥʪʘ 

ʩʫʰʢʠ ʚ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʝ; 4) ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʝ ʘʛʝʥʪʘ ʩʫʰʢʠ ʚ ʩʫʰʠʣʴ-

ʥʦʡ ʢʘʤʝʨʝ (ʧʨʦʪʠʚʦʪʦʢ, ʧʨʷʤʦʪʦʢ ʠ ʪ. ʜ.) 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʫʰʢʠ ʟʝʨʥʘ ʚ ʫʩʪʘʥʦʚʢʝ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʘ ʠʣʠ ʝʸ 

ʩʣʝʜʫʝʪ ʚʥʘʯʘʣʝ ʨʘʩʩʯʠʪʘʪʴ ʧʦ ʫʨʘʚʥʝʥʠʷʤ ʢʠʥʝʪʠʢʠ ʧʨʦʮʝʩʩʘ [48]. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨʥʫʶ ʩʭʝʤʫ ʦʩʥʦʚʥʳʭ ʨʘʩʯʝʪʦʚ ʟʝʨʥʦʩʫʰʠʣʴʥʦʡ ʫʩʪʘ-

ʥʦʚʢʠ ʩ ʢʦʥʪʘʢʪʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʜʚʦʜʘ ʪʝʧʣʦʪʳ. 

ʈʘʩʯʝʪ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʳ: 1) ʨʘʩʯʝʪ ʤʘʩʩʳ ʠʩʧʘʨʝʥʥʦʡ ʚʣʘʛʠ; 2) ʨʘʩʯʝʪ 

ʨʘʩʭʦʜʘ ʘʛʝʥʪʘ ʩʫʰʢʠ; 3) ʨʘʩʯʝʪ ʛʘʙʘʨʠʪʦʚ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʳ; 4) ʨʘʩʯʝʪ ʧʦʪʝʨʴ 

ʪʝʧʣʦʪʳ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ; 5) ʨʘʩʯʝʪ ʦʩʪʘʣʴʥʳʭ ʧʦʪʝʨʴ ʪʝʧʣʦʪʳ ʚ ʩʫʰʠʣʴ-

ʥʦʡ ʢʘʤʝʨʝ; 6) ʨʘʩʯʝʪ ʦʙʱʝʛʦ ʨʘʩʭʦʜʘ ʪʝʧʣʦʪʳ [6]. 

ʈʘʩʯʸʪ ʧʨʠʚʦʜʘ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʛʦ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ: 1) ʚʳʙʦʨ ʪʠʧʘ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ [121, 122]; 2) ʚʳʙʦʨ ʠ ʨʘʩʯʸʪ ʧʨʝʜʘʶʱʠʭ ʵʣʝʤʝʥʪʦʚ (ʚʘʨʠʘʪʦ-
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ʨʘ, ʤʫʬʪʳ ʠ ʪ. ʜ.). 

ʈʘʩʯʝʪ ʥʘʛʨʝʚʘʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ: 1) ʚʳʙʦʨ ʪʠʧʘ (ʦʛʥʝʚʦʡ, ʵʣʝʢʪʨʠʯʝ-

ʩʢʠʡ, ʧʘʨʦʚʦʡ ʠ ʪ. ʜ.) ʠ ʚʠʜʘ (ʢʝʨʘʤʠʯʝʩʢʠʡ, ʧʣʸʥʦʯʥʳʡ, ʪʨʫʙʯʘʪʳʡ ʠ ʪ. ʜ.) 

ʥʘʛʨʝʚʘʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ; 2) ʨʘʩʯʸʪ ʪʨʝʙʫʝʤʦʡ ʤʦʱʥʦʩʪʠ ʥʘʛʨʝʚʘʪʝʣʴʥʦʛʦ ʵʣʝ-

ʤʝʥʪʘ; 3) ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʝʧʣʦʧʝʨʝʜʘʯʠ; 4) ʦʧʨʝʜʝʣʝʥʠʝ ʧʣʦʱʘʜʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʛʨʝʚʘ. 

ʈʘʩʯʝʪ ʩʠʩʪʝʤʳ ʚʝʥʪʠʣʷʮʠʠ: 1) ʨʘʟʨʘʙʦʪʢʘ ʩʭʝʤʳ ʚʦʟʜʫʭʦʚʦʜʘ [38, 112]; 

2) ʨʘʩʯʝʪ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʚ ʩʫʰʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ; 3) ʚʳʙʦʨ 

ʚʝʥʪʠʣʷʪʦʨʘ ʠ ʨʘʩʯʝʪ ʤʦʱʥʦʩʪʠ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ. 

ʈʘʩʯʸʪ ʪʝʧʣʦʠʟʦʣʷʮʠʠ: 1) ʦʙʦʩʥʦʚʘʥʠʝ ʨʘʩʯʸʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʨʫʞʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʩʣʦʷ; 2) ʚʳʙʦʨ ʪʠʧʘ ʪʝʧʣʦʠʟʦʣʠʨʫʶʱʝʛʦ ʤʘ-

ʪʝʨʠʘʣʘ; 3) ʨʘʩʯʸʪ ʪʦʣʱʠʥʳ ʪʝʧʣʦʠʟʦʣʠʨʫʶʱʝʛʦ ʩʣʦʷ. 

ʈʘʩʯʝʪ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʟʝʨʥʦʩʫʰʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʘʩʯʝʪʥʳʭ ʜʘʥʥʳʭ ʩʦʩʪʘʚʣʷʶʪ ʪʘʙʣʠʮʫ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʦʩʥʦʚ-

ʥʳʭ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫʩʪʘʥʦʚʢʠ (ʨʠʩʫʥʦʢ 2.2) ʜʣʷ ʩʨʘʚʥʝ-

ʥʠʷ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʜʝʡʩʪʚʫʶʱʠʭ ʟʝʨʥʦʩʫʰʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ. ʇʨʠ ʵʪʦʤ ʘʧʨʦ-

ʙʠʨʫʶʪ ʚʳʙʨʘʥʥʳʝ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʠʧ ʟʝʨʥʦʩʫ-

ʰʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʩʧʦʩʦʙ ʧʦʜʚʦʜʘ ʪʝʧʣʦʪʳ, ʧʘʨʘʤʝʪʨʳ ʨʝʞʠʤʘ ʩʫʰʢʠ ʠ ʪ. ʧ. 

ʇʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʶʪ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʚʘʨʠʘʥʪʫ [72]. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʩʫʰʢʝ ʟʝʨʥʘ ʚ ʫʩʪʘʥʦʚʢʘʭ ʩ ʢʦʥʪʘʢʪʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʜ-

ʚʦʜʘ ʪʝʧʣʦʪʳ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ, ʦʙʝʩʧʝ-

ʯʠʚʘʷ ʝʜʠʥʠʯʥʳʡ ʩʣʦʡ ʜʚʠʞʝʥʠʷ ʟʝʨʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʩʫʰʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ 

ʧʨʠ ʵʣʝʢʪʨʦʥʘʛʨʝʚʝ ʢʦʥʪʘʢʪʠʨʫʶʱʝʡ ʩ ʟʝʨʥʦʤ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʭʦʨʦʰʝʡ ʪʝʧʣʦ-

ʠʟʦʣʷʮʠʝʡ ʢʦʞʫʭʘ ʫʩʪʘʥʦʚʢʠ. 

ʀʥʪʝʥʩʠʬʠʢʘʮʠʶ ʚʥʝʰʥʝʛʦ ʪʝʧʣʦ- ʠ ʤʘʩʩʦʦʙʤʝʥʘ ʧʨʠ ʢʦʥʪʘʢʪʥʦʡ ʩʫʰʢʝ 

ʜʦʩʪʠʛʘʶʪ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʜʚʠʞʫʱʝʡ ʩʠʣʳ ʦʙʤʝʥʘ, ʪ. ʝ. ʛʨʘʜʠʝʥʪʘ (ʨʘʟʥʦ-

ʩʪʠ) ʪʝʤʧʝʨʘʪʫʨʳ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʤʘʪʝʨʠʘʣʘ. ʕʪʦʪ ʛʨʘʜʠʝʥʪ ʚ ʙʦʣʴʰʝʡ 

ʤʝʨʝ ʟʘʚʠʩʠʪ ʦʪ ʨʝʞʠʤʘ ʩʫʰʢʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʪ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʟʝʨʥʘ ʚ 

ʫʩʪʘʥʦʚʢʝ, ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʘʛʝʥʪʘ ʩʫʰʢʠ (ʚ ʩʣʫʯʘʝ ʩʫʰʢʠ ʟʝʨʥʘ ʩ ʦʙʜʫʚʦʤ 

ʚʦʟʜʫʭʦʤ) ʠ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ ʠʭ ʢʦʥʪʘʢʪʘ. 

ɺʳʙʦʨ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʩʧʦʩʦʙʘ ʩʫʰʢʠ ʟʝʨʥʘ, ʪʠʧʘ ʟʝʨʥʦʩʫʰʠʣʴʥʦʡ ʫʩʪʘ-

ʥʦʚʢʠ, ʘ ʪʘʢʞʝ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʘ ʝʸ ʨʘʙʦʪʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʟʘʜʘ-

ʯʫ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʦʡ ʪʨʝʙʫʝʪ ʜʦʩʪʘʪʦʯʥʳʭ ʟʥʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʪʝʦʨʠʠ, ʪʝʭʥʦʣʦʛʠʠ 

ʠ ʪʝʭʥʠʢʠ ʟʝʨʥʦʩʫʰʝʥʠʷ [70, 137, 138]. 

ɺʩʝ ʚʳʰʝʥʘʟʚʘʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʟʝʨʥʦʩʫʰʠʣʴʥʦʡ ʪʝʭ-

ʥʠʢʝ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʩʭʝʤʳ ʩʦʟʜʘʥʠʷ ʟʝʨʥʦʩʫʰʠʣʦʢ 

(ʨʠʩʫʥʦʢ 2.4). 
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ʂʘʞʜʳʡ ʠʭ ʫʢʘʟʘʥʥʳʭ ʙʣʦʢʦʚ ʜʘʥʥʦʡ ʩʭʝʤʳ ʚʢʣʶʯʘʝʪ ʪʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʵʥʝʨʛʦ,- ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʝ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ, ʘ ʪʘʢʞʝ 

ʪʨʝʙʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ. ʈʝʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ ʫʩʣʦʚʠʡ ʧʨʠ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʠ ʟʝʨʥʦʩʫʰʠʣʴʥʦʡ ʪʝʭʥʠʢʠ ʧʦʟʚʦʣʠʪ ʨʘʟʨʘʙʦʪʘʪʴ ʥʦʚʳʝ, ʵʬʬʝʢʪʠʚ-

ʥʳʝ ʩʨʝʜʩʪʚʘ ʤʝʭʘʥʠʟʘʮʠʠ, ʧʨʠʯʸʤ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩ 

ʩʫʰʢʠ ʟʝʨʥʘ, ʢʘʢ ʢʘʞʜʦʛʦ ʠʟ ʙʣʦʢʦʚ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ, ʪʘʢ ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʠ [129, 

131, 154]. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʩʫʰʢʘ ʟʝʨʥʘ - ʵʪʦ ʩʣʦʞʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʧʦ-

ʵʪʦʤʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʟʝʨʥʦʩʫʰʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʦʩʥʦʚʥʳʭ ʟʘ-

ʢʦʥʘʭ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʨʘʟʙʠʪʴ ʥʘ ʪʨʠ ʛʨʫʧʧʳ. 

1. ɿʘʢʦʥʳ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ï ʬʫʥʜʘʤʝʥ-

ʪʘʣʴʥʳʝ ʟʘʢʦʥʳ ʩʦʭʨʘʥʝʥʠʷ ʤʘʩʩʳ ʠ ʵʥʝʨʛʠʠ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʟʘʢʦʥʦʚ ʩʦ-

ʩʪʘʚʣʷʶʪ ʤʘʪʝʨʠʘʣʴʥʳʝ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʙʘʣʘʥʩʳ ʟʝʨʥʦʩʫʰʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ. 

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʳ ʫʨʘʚʥʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ (ʧʦ ʦʙʲʝʢ-

ʪʫ ʩʫʰʢʠ) ʠʤʝʝʪ ʚʠʜ: 

                                          mʟ1 = mʟ2 + mʚʣ,                                                              (2.1) 

ʛʜʝ mʟ1, mʟ2 - ʤʘʩʩʘ ʩʳʨʦʛʦ ʠ ʚʳʩʫʰʝʥʥʦʛʦ ʟʝʨʥʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʛ; mʚʣ - ʤʘʩʩʘ 

ʠʩʧʘʨʝʥʥʦʡ ʚʣʘʛʠ, ʢʛ. 

ʋʨʘʚʥʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʳ ʜʣʷ ʟʝʨʥʦʩʫ-

ʰʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʢʦʥʪʘʢʪʥʦʛʦ ʪʠʧʘ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ: 

                                             Aʚʭ = Aʫʭ = const,                                                        (2.2) 

ʛʜʝ Aʚʭ, Aʫʭ - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʵʥʝʨʛʠʷ, ʚʥʝʩʝʥʥʘʷ ʚ ʩʫʰʠʣʴʥʫʶ ʢʘʤʝʨʫ ʟʝʨʥʦʤ, 

ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ ʚʦʟʜʫʭʦʤ, ʠ ʵʥʝʨʛʠʷ, ʫʭʦʜʷʱʘʷ ʠʟ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʳ, 

ʢɼʞ. 

ʊʘʢ ʢʘʢ 

                                            Aʫʭ = Aʧʦʣ + Aʧʦʪ,                                                         (2.3) 

ʛʜʝ Aʧʦʣ - ʧʦʣʝʟʥʦ ʠʩʧʦʣʴʟʦʚʘʥʥʘʷ ʵʥʝʨʛʠʷ, ʢɼʞ; Aʧʦʪ - ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ, ʢɼʞ, 

ʪʦ ʚ ʦʙʱʝʤ ʚʠʜʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ (ʂʇɼ) ʩʫ-

ʰʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ 

                                         ɖɻʥ = Aʧʦʣ/(Aʧʦʣ + Aʧʦʪ).                                                 (2.4) 

ʇʦ ʩʫʱʝʩʪʚʫ, ʧʦʣʝʟʥʳʤ ʨʘʩʭʦʜʦʤ ʪʝʧʣʦʪʳ ʚ ʩʫʰʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ ʷʚʣʷ-

ʶʪʩʷ ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ ʥʘ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ, ʪʦʛʜʘ ʧʨʠʙʣʠʞʝʥʥʦ ʤʦʞʥʦ ʧʨʠʥʷʪʴ, 

ʯʪʦ 

                                              ɖɻʥ å (q + qʩʚ)/qʦʙ,ɦ                                                   (2.5) 

ʛʜʝ q ï ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ ʥʘ ʠʩʧʘʨʝʥʠʝ, ʢɼʞ/(ʢʛĀʚʣʘʛʠ); qʩʚ - ʫʜʝʣʴʥʳʝ 

ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ ʥʘ ʨʘʟʨʳʚ ʩʚʷʟʠ ʚʣʘʛʠ ʩ ʤʘʪʝʨʠʘʣʦʤ, ʢɼʞ/(ʢʛĀʚʣʘʛʠ); qʦʙ ɦ- ʦʙ-

ʱʠʡ ʨʘʩʭʦʜ ʵʥʝʨʛʠʠ, ʢɼʞ/(ʢʛĀʚʣʘʛʠ). 

2. ɿʘʢʦʥʳ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʝ ʨʘʚʥʦʚʝʩʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ. 

ʉʫʰʢʘ ï ʧʨʦʮʝʩʩ, ʧʨʠ ʢʦʪʦʨʦʤ ʚʣʘʞʥʦʩʪʴ ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʩʪʨʝʤʠʪʩʷ ʢ ʟʥʘʯʝʥʠʶ ʨʘʚʥʦʚʝʩʥʦʡ ʚʣʘʞʥʦʩʪʠ. ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʨʘʚʥʦʚʝʩʠʷ 

ʧʨʦʮʝʩʩ ʩʫʰʢʠ ʧʨʝʢʨʘʱʘʝʪʩʷ. ɿʥʘʥʠʝ ʨʘʚʥʦʚʝʩʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ ʜʘʝʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʦʮʝʥʠʪʴ ʜʚʠʞʫʱʫʶ ʩʠʣʫ ʧʨʦʮʝʩʩʘ: ʯʝʤ ʙʦʣʴʰʝ ʥʘʯʘʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʤʘ-

ʪʝʨʠʘʣʘ, ʪ. ʝ. ʯʝʤ ʜʘʣʴʰʝ ʦʥʘ ʦʪ ʨʘʚʥʦʚʝʩʥʦʛʦ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ, ʪʝʤ ʠʥʪʝʥʩʠʚ-

ʥʝʝ ʧʨʦʪʝʢʘʝʪ ʚʥʝʰʥʠʡ ʤʘʩʩʦʦʙʤʝʥ ʚ ʧʨʦʮʝʩʩʝ ʩʫʰʢʠ. ʊʦʯʥʝʝ ʵʪʫ ʟʘʚʠʩʠʤʦʩʪʴ 
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ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʩʦʦʪʥʦʰʝʥʠʷ ʧʘʨʮʠʘʣʴʥʳʭ ʜʘʚʣʝʥʠʡ ʧʘʨʘ ʥʘʜ ʧʦ-

ʚʝʨʭʥʦʩʪʴʶ ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʨʤ ʠ ʚ ʦʢʨʫʞʘʶʱʝʤ ʚʦʟʜʫʭʝ ʨʧ: 

ʝʩʣʠ ʨʤ > ʨʧ, ʧʨʦʪʝʢʘʝʪ ʧʨʦʮʝʩʩ ʜʝʩʦʨʙʮʠʠ (ʩʫʰʢʠ); ʜʚʠʞʫʱʘʷ ʩʠʣʘ ʧʨʦ-

ʮʝʩʩʘ ʨʤ - ʨʧ; 

ʧʨʠ ʨʤ < ʨʧ ʧʨʦʪʝʢʘʝʪ ʧʨʦʮʝʩʩ ʩʦʨʙʮʠʠ (ʫʚʣʘʞʥʝʥʠʷ); 

ʧʨʠ ʨʤ = ʨʧ ʜʦʩʪʠʛʘʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ - ʧʨʦʮʝʩʩ 

ʧʨʝʢʨʘʱʘʝʪʩʷ. 

ɿʥʘʥʠʝ ʨʘʚʥʦʚʝʩʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʦʮʝʥʢʠ ʛʠʛʨʦʩʢʦʧʠʯʝ-

ʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʠʘʣʘ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ 

ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʞʠʤʦʚ ʩʫʰʢʠ, ʘ ʪʘʢʞʝ ʫʩʣʦʚʠʡ ʭʨʘʥʝʥʠʷ ʚʳʩʫʰʝʥʥʦʛʦ 

ʟʝʨʥʘ. 

ʆʙʳʯʥʦ ʛʠʛʨʦʩʢʦʧʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʟʝʨʥʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʠʟʦʪʝʨʤʘʤʠ 

ʩʦʨʙʮʠʠ ʠ ʜʝʩʦʨʙʮʠʠ. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʚʣʘʛʘ ʚ ʟʝʨʥʝ ʥʘʭʦʜʠʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ ʩʚʷʟʠ ʩ ʠʭ 

ʩʫʭʠʤ ʩʢʝʣʝʪʦʤ, ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʧʦʣʫʯʝʥʠʝ ʦʙʱʝʛʦ ʫʨʘʚʥʝʥʠʷ ʠʟʦʪʝʨʤ ʟʘʪʨʫʜ-

ʥʠʪʝʣʴʥʦ ʠ ʚ ʠʥʞʝʥʝʨʥʦʡ ʧʨʘʢʪʠʢʝ ʜʣʷ ʨʘʩʯʝʪʘ ʨʘʚʥʦʚʝʩʥʦʡ ʚʣʘʞʥʦʩʪʠ ʠʩʧʦʣʴ-

ʟʫʶʪ ʵʤʧʠʨʠʯʝʩʢʠʝ ʬʦʨʤʫʣʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʫʪʝʤ ʦʙʨʘʙʦʪʢʠ ʦʧʳʪʥʳʭ ʜʘʥʥʳʭ. 

ɼʣʷ ʨʘʩʯʝʪʘ ʫʜʝʣʴʥʳʭ ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ ʥʘ ʨʘʟʨʳʚ ʩʚʷʟʠ ʚʣʘʛʠ ʩ ʤʘʪʝʨʠʘʣʦʤ 

(qʩʚ) ʧʨʠʤʝʥʷʶʪ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʠʩʧʦʣʴʟʫʷ ʧʨʠ ʵʪʦʤ ʟʘʚʠʩʠʤʦʩʪʴ 

ʤʝʞʜʫ ʨʘʚʥʦʚʝʩʥʦʡ ʚʣʘʞʥʦʩʪʴʶ ʟʝʨʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʚʣʘʞʥʦʩʪʴʶ ʚʦʟʜʫʭʘ. 

ʅʘʠʙʦʣʴʰʝʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠʤʝʝʪ ʤʝʪʦʜ ʘʢʘʜ. ʇ.ɸ. ʈʝʙʠʥʜʝʨʘ, 

ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʵʥʝʨʛʠʶ ʩʚʷʟʠ qʩʚ ʠʣʠ ʨʘʙʦʪʫ ʦʪʨʳʚʘ ʝʜʠʥʠʮʳ ʤʘʩʩʳ ʚʦʜʳ 

ʦʪ ʟʝʨʥʘ ɸ, ʢɼʞ, ʚ ʚʠʜʝ ʚʳʨʘʞʝʥʠʷ ʫʤʝʥʴʰʝʥʠʷ ʩʚʦʙʦʜʥʦʡ ʵʥʝʨʛʠʠ ï ȹA, ʢɼʞ, 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ t, Áʉ, ʪʘʢ ʢʘʢ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʚʷʟʳʚʘʥʠʷ ʚʦʜʳ ʩ ʟʝʨʥʦʚʳʤ ʤʘʪʝ-

ʨʠʘʣʦʤ ʩʥʠʞʘʝʪʩʷ ʜʘʚʣʝʥʠʝ ʧʘʨʘ ʚʦʜʳ ʥʘʜ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ ʩʚʦʙʦʜʥʘʷ ʵʥʝʨ-

ʛʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʥʠʞʘʝʪʩʷ: 

                                    qʩʚ = A = - ȹA = RtĀln(ʨʥ/ʨu) = - Rt lnAʚ,                            (2.6) 

ʛʜʝ R ï ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʛʘʟʦʚʘʷ ʧʦʩʪʦʷʥʥʘʷ, ɼʞ/(ʤʦʣʴĀÁʉ); ʨʥ - ʜʘʚʣʝʥʠʝ ʥʘʩʳ-

ʱʝʥʥʦʛʦ ʧʘʨʘ ʩʚʦʙʦʜʥʦʡ ʚʦʜʳ, ʇʘ; ʨu - ʧʘʨʮʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʨʘʚʥʦʚʝʩʥʦʛʦ ʧʘ-

ʨʘ ʚʦʜʳ ʥʘʜ ʟʝʨʥʦʚʳʤ ʤʘʪʝʨʠʘʣʦʤ ʩ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʝʤ ʠ ʚ ʣʶʙʦʡ ʩʨʝʜʝ: ʚʦʟʜʫ-

ʭʝ, ʠʥʝʨʪʥʦʤ ʛʘʟʝ ʠʣʠ ʚʘʢʫʫʤʝ, ʇʘ; Aʚ ï ʘʢʪʠʚʥʦʩʪʴ ʚʦʜʳ, Aʚ = ʨʥ/ʨu. 

ʏʝʤ ʧʨʦʯʥʝʝ ʚʦʜʘ ʩʚʷʟʘʥʘ ʩ ʟʝʨʥʦʚʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʪʝʤ ʤʝʥʴʰʝ ʨu, ʠ 

ʥʘʦʙʦʨʦʪ, ʜʣʷ ʩʚʦʙʦʜʥʦʡ ʚʦʜʳ ʨu = ʨʥ, Aʚ = 1, qʩʚ = 0. ɺ ʧʨʦʮʝʩʩʝ ʩʫʰʢʠ ʤʘʪʝʨʠ-

ʘʣʘ ʧʦ ʤʝʨʝ ʫʤʝʥʴʰʝʥʠʷ ʝʛʦ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ qʩʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʪʘʢ ʢʘʢ ʧʦʚʳ-

ʰʘʝʪʩʷ ʜʦʣʷ ʚʣʘʛʠ, ʙʦʣʝʝ ʧʨʦʯʥʦ ʩʚʷʟʘʥʥʦʡ ʩ ʤʘʪʝʨʠʘʣʦʤ (ʚʣʘʛʠ ʤʠʢʨʦʢʘʧʠʣ-

ʣʷʨʦʚ ʠ ʘʜʩʦʨʙʮʠʦʥʥʦ ʩʚʷʟʘʥʥʦʡ ʚʣʘʛʠ) [72, 125]. 

3. ɿʘʢʦʥʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʩʢʦʨʦʩʪʴ ʧʨʦʮʝʩʩʦʚ - ʠʭ ʢʠʥʝʪʠʢʫ ʠ ʜʠʥʘʤʠʢʫ. 

ʂ ʵʪʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪ ʟʘʢʦʥʳ ʥʝʩʪʘʮʠʦʥʘʨʥʦʛʦ ʪʝʧʣʦʤʘʩʩʦʦʙʤʝʥʘ ʠ ʪʝʧʣʦʤʘʩ-

ʩʦʧʝʨʝʥʦʩʘ. ʉʫʰʢʘ ʟʝʨʥʘ (ʧʦʩʣʝ ʧʝʨʚʦʡ ʢʨʠʪʠʯʝʩʢʦʡ ʚʣʘʞʥʦʩʪʠ) ʧʨʦʪʝʢʘʝʪ ʩ 

ʫʙʳʚʘʶʱʝʡ ʩʢʦʨʦʩʪʴʶ: ʯʝʤ ʙʣʠʞʝ ʪʝʢʫʱʘʷ ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢ 

ʟʥʘʯʝʥʠʶ ʨʘʚʥʦʚʝʩʥʦʡ ʚʣʘʞʥʦʩʪʠ, ʪʝʤ ʤʝʥʴʰʝ ʩʢʦʨʦʩʪʴ ʧʨʦʮʝʩʩʘ. ʇʦʵʪʦʤʫ ʚ 

ʨʘʩʯʝʪʝ ʟʝʨʥʦʩʫʰʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʫʯʝʪ ʢʠʥʝʪʠʢʠ ʧʨʦʮʝʩʩʘ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ 

ʟʥʘʯʝʥʠʝ. 

ɺ ʢʦʥʮʝ ʧʨʦʮʝʩʩʘ ʦʙʳʯʥʦ ʫʜʘʣʷʝʪʩʷ ʚʣʘʛʘ, ʧʨʦʯʥʦ ʩʚʷʟʘʥʥʘʷ ʩ ʩʫʭʠʤ ʩʢʝ-
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ʣʝʪʦʤ ʟʝʨʥʘ, ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʫʤʝʥʴʰʝʥʠʝ ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ, ʥʦ ʠ 

ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʪʨʘʪ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʵʥʝʨʛʠʠ ʩʚʷʟʠ. 

ɺ ʦʙʱʝʤ ʚʠʜʝ ʫʨʘʚʥʝʥʠʝ ʚʥʝʰʥʝʛʦ ʤʘʩʩʦʦʙʤʝʥʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝ-

ʥʦ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

                                              Ὥ ὥ ὴ̍ ὴ̐ ὄ̎ ̏̑ὄ̍ϳ ,                                   (2.7) 

ʠʣʠ 

                                                   Ὥ ὥ ” ό̐ ό̑ ,                                         (2.8) 

ʛʜʝ Ὥ - ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʩʧʘʨʝʥʠʷ ʚʣʘʛʠ, ʢʛ/(ʤ
2
Āʯ); ὥ , ὥ  - ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʚʥʝʰʥʝʛʦ ʚʣʘʛʦʦʙʤʝʥʘ, ʦʪʥʝʩʝʥʥʳʝ ʢ ʨʘʟʥʦʩʪʠ ʧʘʨʮʠʘʣʴʥʳʭ ʜʘʚʣʝʥʠʡ ʧʘʨʘ, ʠʣʠ 

ʢ ʨʘʟʥʦʩʪʠ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ɺʪ/(ʤ
2
ĿÁʉ); ὄ̎ ̏̑̍, ɺ - ʥʦʨʤʘʣʴʥʦʝ 

ʙʘʨʦʤʝʪʨʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʠ ʬʘʢʪʠʯʝʩʢʦʝ ʦʙʱʝʝ ʜʘʚʣʝʥʠʝ ʚ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʝ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʇʘ; ɟ0 - ʧʣʦʪʥʦʩʪʴ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʛʦ ʟʝʨʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʢʛ/ʤ
3
; ό̐, ό̑ - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʠ 

ʨʘʚʥʦʚʝʩʥʦʝ, ʢʛ ʚʣʘʛʠ/(ʢʛ ʩʫʭ. ʚʝʱʝʩʪʚʘ). 

ʉʣʝʜʫʝʪ ʫʯʝʩʪʴ, ʯʪʦ ʚ ʩʚʷʟʠ ʩʦ ʩʣʦʞʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʚʣʘʛʦʦʙʤʝʥʘ ʦʪ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʘ ʪʘʢʞʝ ʠʟ-ʟʘ ʠʥʪʝʥʩʠʚʥʦʛʦ 

ʫʛʣʫʙʣʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ (ʟʦʥʳ) ʠʩʧʘʨʝʥʠʷ ʚʥʫʪʨʴ ʤʘʪʝʨʠʘʣʘ ʚʦ ʚʪʦʨʦʡ ʧʝʨʠʦʜ 

ʩʫʰʢʠ ʵʪʠ ʢʦʵʬʬʠʮʠʝʥʪʳ ʠʟʤʝʥʷʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʩʫʰʢʠ, ʠ ʧʦʵʪʦʤʫ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʬʦʨʤʫʣ (2.7), (2.8) ʚ ʠʥʞʝʥʝʨʥʳʭ ʨʘʩʯʝʪʘʭ ʦʛʨʘʥʠʯʝʥʦ. ʃʫʯʰʝʝ ʧʨʠʙʣʠ-

ʞʝʥʠʝ ʢ ʨʝʘʣʴʥʦʩʪʠ ʜʘʝʪ ʨʘʩʯʝʪ ʢʠʥʝʪʠʢʠ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʧʦ ʟʦʥʘʤ, ʧʨʠ ʵʪʦʤ 

ʚʣʘʛʦʢʦʵʬʬʠʮʠʝʥʪʳ ʩʯʠʪʘʶʪ ʧʦʩʪʦʷʥʥʳʤʠ ʪʦʣʴʢʦ ʚ ʧʨʝʜʝʣʘʭ ʟʦʥʳ [71, 92, 

225é227]. 

ɺʳʰʝʫʢʘʟʘʥʥʳʝ ʫʩʣʦʚʠʷ ʦʪʥʦʩʷʪ ʢ ʧʝʨʚʦʤʫ ʢʣʘʩʩʫ ʧʨʷʤʳʭ ʩʧʦʩʦʙʦʚ ʨʘʩ-

ʯʸʪʘ. 

ɺ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʩʯʸʪʘʭ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʚʪʦʨʦʡ ʢʣʘʩʩ, ʢ ʢʦʪʦʨʦ-

ʤʫ ʦʪʥʦʩʷʪ ʦʙʨʘʪʥʳʝ ʟʘʜʘʯʠ ʨʘʩʯʝʪʘ, ʢʦʛʜʘ ʧʨʠ ʦʛʨʘʥʠʯʝʥʠʷʭ, ʥʘʢʣʘʜʳʚʘʝʤʳʭ 

ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʲʝʢʪʘ ʩʫʰʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ (ʥʘʧʨʠʤʝʨ, 

ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʛʨʝʚʘ, ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʛʨʘ-

ʜʠʝʥʪʘ ʚʣʘʞʥʦʩʪʠ ʠ ʪ. ʧ.), ʦʧʨʝʜʝʣʷʶʪ ʧʘʨʘʤʝʪʨʳ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʧʨʦ-

ʮʝʩʩʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʩʫʰʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʪ. ʝ. ʥʘʠʙʦʣʴʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʧʨʠʥʷʪʳʤ ʢʨʠʪʝʨʠʝʤ ʦʧʪʠʤʠʟʘʮʠʠ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʟʣʦʞʝʥʥʳʤ ʚʳʰʝ ʦʙʱʠʝ ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ ʟʝʨʥʦʩʫʰʠʣʴ-

ʥʳʭ ʫʩʪʘʥʦʚʦʢ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʯʝʪʳʨʝ ʛʨʫʧʧʳ. 

1. ʇʨʠʙʣʠʞʝʥʥʳʝ ʠʥʞʝʥʝʨʥʳʝ ʨʘʩʯʝʪʳ ʧʦ ʥʦʨʤʘʪʠʚʘʤ ʠʣʠ ʵʤʧʠʨʠʯʝʩʢʠʤ 

ʬʦʨʤʫʣʘʤ ʧʨʠʤʝʥʷʶʪ ʧʨʠ ʚʳʙʦʨʝ ʪʠʧʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʨʘʩ-

ʯʝʪʝ ʙʘʨʘʙʘʥʥʳʭ ʠʣʠ ʨʘʩʧʳʣʠʪʝʣʴʥʳʭ ʟʝʨʥʦʩʫʰʠʣʦʢ ʦʙʲʝʤ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʳ 

ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʥʦʨʤʘʪʠʚʥʦʤʫ ʢʦʵʬʬʠʮʠʝʥʪʫ - ʥʘʧʨʷʞʝʥʠʶ ʧʦ ʚʣʘʛʝ                  

Av [ʢʛ ʚʣ./(ʤ
3
Āʯ)] [93, 270é272]. 

2. ʉʪʘʪʠʯʝʩʢʠʝ ʠʥʞʝʥʝʨʥʳʝ ʨʘʩʯʝʪʳ ʦʪʥʦʩʷʪ ʢ ʧʦʩʪʦʷʥʥʦʡ (ʩʨʝʜʥʝʡ) ʩʢʦ-

ʨʦʩʪʠ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ U, ʢʛ ʚʣ./ʯ. ʆʙʳʯʥʦ ʵʪʠ ʨʘʩʯʝʪʳ ʧʨʦʚʦʜʷʪ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʙʘʣʘʥʩʦʚʳʭ ʫʨʘʚʥʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ I-d ï ʜʠʘʛʨʘʤʤʳ (ʛʜʝ I ï ʵʥʪʘʣʴʧʠʷ 

ʚʣʘʞʥʦʛʦ ʚʦʟʜʫʭʘ, ʢɼʞ/ʢʛ ʩʫʭʦʛʦ ʚʦʟʜʫʭʘ; d ï ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʝ ʚʣʘʞʥʦʛʦ ʚʦʟ-

ʜʫʭʘ, ʢʛ/ʢʛ ʩʫʭʦʛʦ ʚʦʟʜʫʭʘ), ʯʪʦ ʧʨʘʚʦʤʦʯʥʦ ʧʨʠ ʧʨʦʪʝʢʘʥʠʠ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ 
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ʟʝʨʥʘ ʚ ʧʝʨʚʳʡ ʧʝʨʠʦʜ ʠʣʠ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʨʠʙʣʠʞʝʥʠʝʤ ʧʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ 

ʠʟʤʝʥʝʥʠʠ ʩʢʦʨʦʩʪʠ ʧʨʦʮʝʩʩʘ ʚʦ ʚʪʦʨʦʡ ʧʝʨʠʦʜ. ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʫʯʝʩʪʴ, ʯʪʦ I-d -

ʜʠʘʛʨʘʤʤʘ ʧʦʩʪʨʦʝʥʘ ʜʣʷ ʚʣʘʞʥʦʛʦ ʚʦʟʜʫʭʘ, ʠ ʦʥʘ ʥʝ ʫʯʠʪʳʚʘʝʪ ʩʚʦʡʩʪʚʘ ʟʝʨʥʘ, 

ʢʘʢ ʦʙʲʝʢʪʘ ʩʫʰʢʠ ʠ ʢʠʥʝʪʠʢʫ ʧʨʦʮʝʩʩʘ. ʇʦʵʪʦʤʫ ʙʦʣʴʰʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝ-

ʥʠʝ ʠʤʝʶʪ ʨʘʙʦʪʳ ʧʦ ʨʘʟʚʠʪʠʶ I-d -ʜʠʘʛʨʘʤʤʳ ʠ ʥʘʥʝʩʝʥʠʶ ʥʘ ʥʝʝ ʣʠʥʠʡ, ʭʘ-

ʨʘʢʪʝʨʠʟʫʶʱʠʭ ʛʠʛʨʦʩʢʦʧʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚʳʩʫʰʠʚʘʝʤʦʡ ʟʝʨʥʦʚʦʡ ʢʫʣʴʪʫʨʳ, 

ʩʦʟʜʘʥʠʝ Iʤ-d -ʜʠʘʛʨʘʤʤ ʚʣʘʞʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ I-u-d ï ʜʠʘ-

ʛʨʘʤʤʳ (ʛʜʝ Iʤ ʠ u ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʵʥʪʘʣʴʧʠʷ ʚʣʘʞʥʦʛʦ ʟʝʨʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʢɼʞ/ʢʛ ʩʫʭʦʛʦ ʟʝʨʥʘ ʠ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʝ ʚʣʘʞʥʦʛʦ ʟʝʨʥʘ, ʢʛ ʚʣʘʛʠ/ʢʛ ʩʫʭʦʛʦ ʚʝ-

ʱʝʩʪʚʘ. 

3. ʂʠʥʝʪʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʦʪʨʘʞʘʶʪ ʢʠʥʝʪʠʢʫ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʚ ʨʝʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ ʧʝʨʝʤʝʥʥʦʛʦ ʨʝʞʠʤʘ ʚ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʝ. ʕʪʠ ʨʘʩʯʝʪʳ ʙʘʟʠʨʫʶʪʩʷ, ʩ 

ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʥʘ ʙʘʣʘʥʩʦʚʳʭ ʫʨʘʚʥʝʥʠʷʭ ʪʝʧʣʦʪʳ ʠ ʚʣʘʛʠ ʠ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦ-

ʥʳ, ʥʘ ʫʨʘʚʥʝʥʠʷʭ ʢʨʠʚʳʭ ʩʫʰʢʠ ʚ ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ ʧʝʨʠʦʜʘʭ. 

4. ɼʠʥʘʤʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʦʩʥʦʚʘʥʳ ʥʘ ʩʠʩʪʝʤʘʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ 

ʫʨʘʚʥʝʥʠʡ, ʦʧʠʩʳʚʘʶʱʠʭ ʠʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ ʚ ʣʦ-

ʢʘʣʴʥʳʭ ʪʦʯʢʘʭ ʦʙʲʝʢʪʘ ʩʫʰʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʠʥʝʪʠʯʝʩʢʠʝ ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʘʥʘʣʠʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʠʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʫʰʢʠ ʠ ʫʪʦʯʥʠʪʴ ʨʘʩʯʝʪ ʛʘʙʘʨʠ-

ʪʦʚ ʟʝʨʥʦʩʫʰʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʠʣʠ ʦʧʨʝʜʝʣʠʪʴ ʧʘʨʘʤʝʪʨʳ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝ-

ʞʠʤʘ ʧʨʦʮʝʩʩʘ. ʈʘʩʯʝʪ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʟʝʨʥʦʩʫʰʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʷʚʣʷʶʪʩʷ 

ʟʘʢʣʶʯʠʪʝʣʴʥʳʤ ʵʪʘʧʦʤ ʚʩʝʛʦ ʜʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠʟʫʯʝʥʠʷ ʩʚʦʡʩʪʚ ʟʝʨʥʘ 

ʢʘʢ ʦʙʲʝʢʪʘ ʩʫʰʢʠ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʷʚʣʝʥʠʡ, ʧʨʦʪʝ-

ʢʘʶʱʠʭ ʧʨʠ ʩʫʰʢʝ, ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʨʦʮʝʩʩʦʚ ʪʝʧʣʦ- ʠ ʤʘʩʩʦʧʝʨʝʥʦʩʘ, ʘ ʪʘʢʞʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʩʯʝʪʦʚ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ. ʅʘʠʙʦʣʝʝ ʧʦʣʥʦ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʫʢʘʟʘʥʥʳʭ ʩʪʘʜʠʡ ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʴ ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʧʨʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ. 

2.2 ʆʩʥʦʚʳ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʩʫʰʢʠ ʟʝʨʥʘ 

ʠ ʟʝʨʥʦʩʫʰʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ 

ʈʘʟʨʘʙʦʪʢʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʠ ʩʧʦʩʦʙʦʚ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦ-

ʮʝʩʩʘ ʩʫʰʢʠ ʟʝʨʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʝʰʝʥʠʠ ʢʦʤʧʣʝʢʩʘ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʟʘʜʘʯ, ʢ 

ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʫʯʝʪ ʩʚʦʡʩʪʚ ʟʝʨʥʘ, ʚʳʙʦʨ ʩʧʦʩʦʙʘ ʧʦʜʚʦʜʘ 

ʪʝʧʣʦʪʳ ʠ ʦʙʦʩʥʦʚʘʥʠʝ (ʨʘʩʯʝʪ) ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʘ, ʨʘʩʯʝʪʳ ʪʝʧʣʦ- ʠ ʤʘʩʩʦ-

ʧʝʨʝʥʦʩʘ ʠ ʪʝʧʣʦ- ʠ ʤʘʩʩʦʦʙʤʝʥʘ, ʢʦʥʩʪʨʫʢʪʠʚʥʦʝ ʦʬʦʨʤʣʝʥʠʝ ʟʝʨʥʦʩʫʰʠʣʴ-

ʥʳʭ ʫʩʪʘʥʦʚʦʢ, ʦʩʥʘʱʝʥʠʝ ʠʭ ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʘʧʧʘʨʘʪʫʨʦʡ ʠ ʩʠʩʪʝ-

ʤʘʤʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ. 

ʇʨʠ ʩʠʩʪʝʤʥʦʤ ʘʥʘʣʠʟʝ ʫʢʘʟʘʥʥʳʝ ʟʘʜʘʯʠ ʨʝʰʘʶʪ ʩ ʰʠʨʦʢʠʤ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʦʩʥʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʧʘʨʘʤʝʪʨʳ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʧʨʦʮʝʩʩʘ, ʥʦ ʠ ʚʳʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳʡ ʩʧʦʩʦʙ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ ʩʫʰʢʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʪʦʜ ʠʟʫʯʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

ʠ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʥʠʭ. ʇʦʥʷʪʠʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʧʦ-

ʥʷʪʠʝʤ ʠʥʬʦʨʤʘʮʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡ ʚʦʟʜʝʡʩʪʚʠʷ, ʧʦʣʫʯʘʝʤʳʝ ʩʠʩʪʝʤʦʡ ʠ ʝʸ 

ʦʪʜʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʘ ʪʘʢʞʝ ʠʟʤʝʥʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʩʠʩʪʝʤʝ ʚ ʨʝʟʫʣʴ-



128 

 

ʪʘʪʝ ʵʪʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. 

ʇʨʠ ʨʘʩʯʸʪʝ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ ʟʝʨʥʦʩʫʰʠʣʴʥʦʡ ʪʝʭʥʠʢʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩ-

ʧʦʣʴʟʦʚʘʥʦ ʬʠʟʠʯʝʩʢʦʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 

ʌʠʟʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. 

ʇʨʠʥʮʠʧʠʘʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʪʘʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʝ ʠʣʠ ʯʘ-

ʩʪʠʯʥʦʝ ʩʦʭʨʘʥʝʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʠʟʫʯʘʝʤʦʛʦ ʧʨʦʮʝʩʩʘ. ʌʠʟʠʯʝʩʢʘʷ 

ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ, ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʦʧʳʪʥʦʡ ʫʩʪʘʥʦʚʢʠ, 

ʧʦʟʚʦʣʷʶʱʝʡ ʧʦʣʫʯʠʪʴ ʠʜʝʥʪʠʯʥʫʶ ʢʦʧʠʶ ʨʝʘʣʴʥʦʡ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʠ 

ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʥʝʡ ʧʨʠ ʩʫʰʢʝ ʟʝʨʥʘ. ʅʝʢʦʪʦʨʳʝ ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ 

ʥʘ ʫʩʪʘʥʦʚʢʝ ʤʦʛʫʪ ʚʦʩʩʦʟʜʘʚʘʪʴʩʷ ʤʦʜʝʣʷʤʠ, ʦʙʣʘʜʘʶʱʠʤʠ ʠ ʦʪʣʠʯʠʪʝʣʴʥʦʡ 

ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʦʡ. 

ʌʠʟʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʟʝʨʥʦʩʫʰʠʣʴʥʦʡ ʪʝʭʥʠʢʠ ʥʘʯʘʣʦ ʧʨʠʤʝʥʷʪʴʩʷ 

ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʥʴʰʝ, ʯʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ʕʪʦ ʤʦʞʥʦ ʦʙʲʷʩ-

ʥʠʪʴ ʪʝʤ, ʯʪʦ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʨʘʩʯʸʪʘ ʟʝʨʥʦʩʫʰʠʣʦʢ ʠ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ 

ʟʝʨʥʘ ʦʯʝʥʴ ʩʣʦʞʥʳ. 

ʇʨʦʮʝʩʩ ʩʫʰʢʠ ʟʝʨʥʘ ʚ ʫʩʪʘʥʦʚʢʘʭ ʩ ʢʦʥʪʘʢʪʥʳʤ ʩʧʦʩʦʙʦʤ ʧʝʨʝʜʘʯʠ ʪʝʧ-

ʣʦʪʳ, ʢʘʢ ʧʨʦʮʝʩʩ ʩʦ ʩʣʦʞʥʦʡ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ 

ʚ ʚʠʜʝ ʩʣʝʜʫʶʱʝʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʟʘʚʠ-

ʩʠʤʦʩʪʝʡ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ (ʨʠʩʫʥʦʢ 2.5). 

 
ʈʠʩʫʥʦʢ 2.5 ï ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʫʩʪʨʦʡʩʪʚʘ ʢʦʥʪʘʢʪʥʦʛʦ 

ʪʠʧʘ ʜʣʷ ʩʫʰʢʠ ʟʝʨʥʘ: 

tʘʩ ï ʪʝʤʧʝʨʘʪʫʨʘ ʘʛʝʥʪʘ ʩʫʰʢʠ, Áʉ; ɤʘʩ ï ʚʣʘʞʥʦʩʪʴ ʘʛʝʥʪʘ ʩʫʰʢʠ, %; tʟ ï ʪʝʤʧʝ-

ʨʘʪʫʨʘ ʟʝʨʥʘ, Áʉ; ɤʟ ï ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ, %; mʟ ï ʤʘʩʩʘ ʟʝʨʥʘ, ʢʛ; tʛʧ - ʪʝʤʧʝʨʘʪʫʨʘ 

ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, Áʉ; vʟ ï ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʟʝʨʥʘ, ʤ/ʩ; vʘʩ ï ʩʢʦʨʦʩʪʴ 
ʜʚʠʞʝʥʠʷ ʘʛʝʥʪʘ ʩʫʰʢʠ, ʤ/ʩ; Nʧ ï ʤʦʱʥʦʩʪʴ, ʪʨʝʙʫʝʤʘʷ ʥʘ ʧʨʠʚʦʜ ʪʨʘʥʩʧʦʨʪʠ-

ʨʫʶʱʝʛʦ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ, ʢɺʪ; Nʥ ɻï ʤʦʱʥʦʩʪʴ, ʧʦʪʨʝʙʣʷʝʤʘʷ ʥʘʛʨʝʚʘʪʝʣʴʥʳʤ 

ʵʣʝʤʝʥʪʦʤ, ʢɺʪ; tʥ ɻï ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʚʘʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ, Áʉ; Nʚ ï ʤʦʱʥʦʩʪʴ, 

ʧʦʪʨʝʙʣʷʝʤʘʷ ʚʝʥʪʠʣʷʪʦʨʦʤ, ʢɺʪ; Lʚ ï ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ (ʧʦʜʘʯʘ) ʚʝʥʪʠʣʷʪʦ-

ʨʘ, ʤ
3
/ʯ; Hʚ ï ʜʘʚʣʝʥʠʝ (ʥʘʧʦʨ), ʩʦʟʜʘʚʘʝʤʦʝ ʚʝʥʪʠʣʷʪʦʨʦʤ, ʇʘ 

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʩʣʫʯʘʝ ʥʘ ʟʝʨʥʦ, ʥʘʭʦʜʷʱʝʝʩʷ ʚ ʩʫʰʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ, 

ʚʦʟʜʝʡʩʪʚʫʶʪ ʚʦʟʜʫʰʥʳʡ ʧʦʪʦʢ (ʘʛʝʥʪ ʩʫʰʢʠ), ʩʦʟʜʘʚʘʝʤʳʡ ʚʝʥʪʠʣʷʪʦʨʦʤ ʠ 
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ʪʝʧʣʦʪʘ, ʧʝʨʝʜʘʶʱʘʷʩʷ ʦʪ ʥʘʛʨʝʚʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʵʪʘ 

ʩʭʝʤʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʘʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʢʘʢ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʩʫʰʢʠ ʟʝʨʥʘ Q, ʢʛ/ʯ, ʠ ʵʥʝʨʛʦʟʘʪʨʘʪʳ ʥʘ ʧʨʦʮʝʩʩ ʠʩʧʘʨʝʥʠʷ ʚʣʘ-

ʛʠ q, ʄɼʞ/ʢʛ. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʟʝʨʥʘ ʚ ʫʩʪʘʥʦʚʢʝ ʢʦʥ-

ʪʘʢʪʥʦʛʦ ʪʠʧʘ ʧʨʝʜʩʪʘʚʠʤ ʝʸ ʚ ʚʠʜʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ, ʧʦʩʪʨʦʝʥʥʦʡ ʧʦ 

ʪʠʧʫ çʚʭʦʜ-ʚʳʭʦʜè (ʨʠʩʫʥʦʢ 2.6). 

 
ʈʠʩʫʥʦʢ 2.6 ï ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʟʝʨʥʘ 

ʚ ʫʩʪʘʥʦʚʢʝ ʢʦʥʪʘʢʪʥʦʛʦ ʪʠʧʘ 

ʇʨʦʮʝʩʩ ʩʫʰʢʠ ʟʝʨʥʘ - ʵʪʦ ʩʠʩʪʝʤʘ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʩʨʝʜʩʪʚ, ʥʘʧʨʘʚʣʝʥʥʘʷ 

ʥʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʩʭʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʨʥʘ (ʤʘʩʩʠʚ ɸ) ʚ ʧʨʦʜʫʢʮʠʶ ʨʘʟʣʠʯ-

ʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ: ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʝ, ʬʫʨʘʞʥʦʝ ʠ ʩʝʤʝʥʥʦʝ ʟʝʨʥʦ (ʤʘʩʩʠʚ ɺ). 

ʄʘʩʩʠʚ ɸ (ʚʭʦʜ ʤʦʜʝʣʠ) ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʝʢʪʦʨ-ʬʫʥʢʮʠʷ ʚʥʝʰʥʠʭ ʬʘʢʪʦ-

ʨʦʚ (ʚʦʟʤʫʱʝʥʠʡ): 

                                          X = {x1, x2, x3, x4, x5},                                                   (2.9) 

ʛʜʝ x1 ï ʠʩʭʦʜʥʘʷ ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ; x2 ï ʠʩʭʦʜʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ; x3 ï ʚʠʜ 

ʟʝʨʥʦʚʦʡ ʢʫʣʴʪʫʨʳ; x4 ï ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ; x5 ï ʚʣʘʞʥʦʩʪʴ 

ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʚʳʭʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ (ʤʘʩʩʠʚ ɺ) ʧʨʠʥʠʤʘʝʤ ʚʝʢʪʦʨ-ʬʫʥʢʮʠʶ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ: 

                                            Y = {y1, y2, y3},                                                          (2.10) 

ʛʜʝ y1 ï ʢʦʥʝʯʥʘʷ ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ; y2 ï ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ ʥʘ ʚʳʭʦʜʝ ʠʟ ʩʫ-

ʰʠʣʴʥʦʡ ʢʘʤʝʨʳ; y3 ï ʪʨʘʚʤʠʨʫʝʤʦʩʪʴ ʟʝʨʥʘ. 

ʋʧʨʘʚʣʷʶʱʠʤʠ ʚʦʟʜʝʡʩʪʚʠʷʤʠ ʚ ʤʦʜʝʣʠ ʷʚʣʷʶʪʩʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ 

ʟʝʨʥʘ ʚ ʫʩʪʘʥʦʚʢʝ z1, ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ z2, ʩʢʦʨʦʩʪʴ 

ʜʚʠʞʝʥʠʷ ʘʛʝʥʪʘ ʩʫʰʢʠ ʚ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʝ z3, ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʘʛʝʥʪʘ 

ʩʫʰʢʠ ʚ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʘʧʨʘʚʣʝʥʠʶ ʜʚʠʞʝʥʠʷ ʚʳʩʫʰʠʚʘ-
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ʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʧʨʦʪʠʚʦʪʦʢ, ʧʨʷʤʦʪʦʢ ʠ ʪ. ʜ.) z4. 

ɼʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʝʨʥʦʩʫʰʠʣʦʢ ʠ ʧʨʦʮʝʩʩʘ ʟʝʨʥʦʩʫ-

ʰʝʥʠʷ ʠʩʭʦʜʥʳʤʠ ʷʚʣʷʶʪʩʷ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ, ʩʚʷʟʳʚʘʶʱʠʝ ʚʳʭʦʜʥʳʝ ʧʝʨʝ-

ʤʝʥʥʳʝ ʩ ʚʭʦʜʥʳʤʠ ʚʦʟʜʝʡʩʪʚʠʷʤʠ, ʠʣʠ ʚʟʘʠʤʦʩʚʷʟʴ ʧʘʨʘʤʝʪʨʘ ʦʧʪʠʤʠʟʘʮʠʠ 

ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʟʝʨʥʘ ʩ ʥʝʟʘʚʠʩʠʤʳʤʠ ʜʝʡʩʪʚʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ. 

ʕʪʘʧʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʳ (ʨʠʩʫʥʦʢ 2.7): 

 
ʈʠʩʫʥʦʢ 2.7 ï ʕʪʘʧʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʟʝʨʥʘ 

ʇʘʨʘʤʝʪʨʳ ʦʧʪʠʤʠʟʘʮʠʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʲʝʢʪʘ ʠ ʮʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ. ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʟʝʨʥʘ ʦʩʥʦʚ-

ʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʷʚʣʷʶʪʩʷ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ (ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, 

ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ ʥʘ ʧʨʦʮʝʩʩ ʠʩʧʘʨʝʥʠʷ ʠ ʫʜʘʣʝʥʠʷ ʚʣʘʛʠ ʠʟ ʟʝʨʥʘ ʠ ʪ. ʜ.) ʠ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʠʝ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʢʘʯʝʩʪʚʦ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ (ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ 

ʥʘ ʚʳʭʦʜʝ ʠʟ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʳ, ʪʨʘʚʤʠʨʫʝʤʦʩʪʴ ʟʝʨʥʘ ʠ ʪ. ʜ.). 

ʇʘʨʘʤʝʪʨ ʦʧʪʠʤʠʟʘʮʠʠ ʜʦʣʞʝʥ ʙʳʪʴ: ʵʬʬʝʢʪʠʚʥʳʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʦ-

ʩʪʠʞʝʥʠʷ ʮʝʣʠ, ʫʥʠʚʝʨʩʘʣʴʥʳʤ, ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʳʤ, ʠʤʝʶʱʠʤ ʬʠʟʠ-

ʯʝʩʢʠʡ ʩʤʳʩʣ, ʣʝʛʢʦ ʚʳʯʠʩʣʷʝʤʳʤ. 

ɺʳʙʨʘʥʥʳʝ ʥʝʟʘʚʠʩʠʤʳʝ ʬʘʢʪʦʨʳ ʧʨʦʮʝʩʩʘ ʜʦʣʞʥʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʦʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʈʘʟʣʠʯʘʶʪ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝ-

ʩʪʚʝʥʥʳʝ ʬʘʢʪʦʨʳ. ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʜʝʡʩʪʚʫʶʱʠʝ ʬʘʢʪʦʨʳ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ 
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ʩʦʚʤʝʩʪʠʤʦʩʪʴʶ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʣʠʥʝʡʥʦʡ ʢʦʨʨʝʣʷʮʠʠ. 

ʇʦʩʣʝ ʚʳʙʦʨʘ ʧʘʨʘʤʝʪʨʘ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʜʝʡʩʪʚʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʧʝʨʝʭʦ-

ʜʷʪ ʢ ʚʳʙʦʨʫ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʦʜ ʢʦʪʦʨʦʡ ʧʦ-

ʥʠʤʘʶʪ ʚʠʜ ʬʫʥʢʮʠʠ ʦʪʢʣʠʢʘ. ɺʳʙʨʘʪʴ ʤʦʜʝʣʴ ï ʟʥʘʯʠʪ ʚʳʙʨʘʪʴ ʚʠʜ ʵʪʦʡ 

ʬʫʥʢʮʠʠ, ʟʘʧʠʩʘʪʴ ʫʨʘʚʥʝʥʠʝ. ʆʩʥʦʚʥʦʝ ʪʨʝʙʦʚʘʥʠʝ ʢ ʤʦʜʝʣʠ - ʵʪʦ ʩʧʦʩʦʙʥʦʩʪʴ 

ʧʨʝʜʩʢʘʟʘʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʜʘʣʴʥʝʡʰʠʭ ʦʧʳʪʦʚ, ʧʨʠʯʸʤ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʩ ʪʨʝʙʫʝ-

ʤʦʡ ʪʦʯʥʦʩʪʴʶ, ʜʦʙʠʪʴʩʷ ʘʜʝʢʚʘʪʥʦʩʪʠ ʤʦʜʝʣʠ. 

ʕʢʩʧʝʨʠʤʝʥʪ, ʚ ʢʦʪʦʨʦʤ ʨʝʘʣʠʟʫʶʪ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʩʦʯʝʪʘʥʠʷ ʜʝʡʩʪʚʫʶ-

ʱʠʭ ʬʘʢʪʦʨʦʚ, ʥʘʟʳʚʘʶʪ ʧʦʣʥʳʤ ʬʘʢʪʦʨʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʦʤ. ɺʘʞʥʳʤ ʪʨʝʙʦ-

ʚʘʥʠʝʤ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʷʚʣʷʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʦʰʠʙʦʢ ʦʧʳʪʘ, ʢʘʢ 

ʩʣʫʯʘʡʥʳʭ, ʪʘʢ ʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʫʜʝʣʷʪʴ ʧʨʦʚʝʨʢʝ 

ʦʜʥʦʨʦʜʥʦʩʪʠ ʜʠʩʧʝʨʩʠʡ, ʪʘʢ ʢʘʢ ʵʪʦ ʦʜʥʘ ʠʟ ʧʨʝʜʧʦʩʳʣʦʢ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ 

ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ. ɼʣʷ ʧʨʦʚʝʨʢʠ ʦʜʥʦʨʦʜʥʦʩʪʠ ʜʠʩʧʝʨʩʠʡ ʠʩʧʦʣʴʟʫʶʪ 

ʢʨʠʪʝʨʠʠ ʂʦʭʨʝʥʘ ʠʣʠ ɹʘʨʪʣʝʪʘ. 

ʆʙʨʘʙʦʪʢʫ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʩʫʱʝʩʪʚʣʷʶʪ ʨʘʟʣʠʯ-

ʥʳʤʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ï ʤʝʪʦʜʦʤ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ, ʨʝʛʨʝʩʩʠ-

ʦʥʥʳʤ ʘʥʘʣʠʟʦʤ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʠʪʴ ʘʜʝʢʚʘʪʥʦʩʪʴ ʧʦʣʫʯʝʥʥʦʡ 

ʤʦʜʝʣʠ ʧʦ ʢʨʠʪʝʨʠʶ ʌʠʰʝʨʘ ʠ ʟʥʘʯʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʣʫʯʝʥʥʳʭ ʨʝʛʨʝʩ-

ʩʠʡ ʧʦ ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ, ʢʦʪʦʨʘʷ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʠʥʮʠʧʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʪʝʦʨʠʠ ʙʦʣʴʰʠʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʜʦʩʪʠʞʝʥʠʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʪʝʭʥʠʢʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʡʪʠ ʦʪ ʩʣʦʞʥʦʡ ʨʝʘʣʴʥʦʡ ʤʦʜʝʣʠ ʩʫʰʢʠ ʢʘʢ ʥʝ-

ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʠ ʦʙʨʘʪʠʤʦʛʦ ʧʨʦʮʝʩʩʘ ʢ ʝʛʦ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʘ ʚʭʦʜ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʡ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʧʦʩʪʫʧʘʶʪ ʧʦʪʦʢʠ ʩʧʣʦʰʥʦʡ ʩʨʝʜʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʚʝʢʪʦʨʦʤ ʚʭʦʜʥʳʭ ʧʝ-

ʨʝʤʝʥʥʳʭ (ʩʦʩʪʘʚ ʠ ʧʘʨʘʤʝʪʨʳ ʩʦʩʪʦʷʥʠʷ ʦʪʜʝʣʴʥʳʭ ʬʘʟ), ʢʦʪʦʨʳʝ ʚ ʧʨʦʮʝʩʩʝ 

ʦʙʨʘʙʦʪʢʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʚʝʢʪʦʨ 

ʚʳʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ. 

ʈʝʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʟʘʤʝʥʷʝʪʩʷ ʝʸ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ, ʚ ʢʦʪʦʨʦʡ 

ʦʪʦʙʨʘʞʘʶʪ ʟʘʚʠʩʠʤʦʩʪʴ ʚʝʢʪʦʨʘ ʚʳʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʦʪ ʚʭʦʜʥʳʭ ʧʝʨʝʤʝʥ-

ʥʳʭ ʠ ʧʝʨʝʤʝʥʥʳʭ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʘ ʩʫʰʢʠ ʚʦ ʚʨʝʤʝʥʠ. ɺ ʷʚʥʦʤ ʚʠʜʝ ʤʦʜʝʣʴ 

ʷʚʣʷʝʪʩʷ ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʦʡ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʘ ʚ ʚʠʜʝ ʜʠʬʬʝ-

ʨʝʥʮʠʘʣʴʥʳʭ, ʠʥʪʝʛʨʘʣʴʥʳʭ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʠʥʪʝʛʨʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʩ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʢʨʘʝʚʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠ ʵʤʧʠʨʠʯʝʩʢʠʤʠ ʩʦʦʪʥʦʰʝʥʠʷʤʠ. 

2.3 ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʟʝʨʥʘ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʟʝʨʥʘ ʧʨʦʚʦʜʷʪ ʩ ʮʝʣʴʶ ʥʘʫʯʥʦʛʦ ʦʙʦʩʥʦ-

ʚʘʥʠʷ ʚʳʙʦʨʘ ʨʘʮʠʦʥʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʠ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʞʠʤʦʚ ʧʨʦʮʝʩʩʘ, ʘ ʪʘʢ-

ʞʝ ʧʦʣʫʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʬʦʨʤʫʣ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʘʩʯʝʪʘ ʩʫʰʠʣʴʥʳʭ 

ʫʩʪʘʥʦʚʦʢ. ʂʘʢ ʠ ʜʣʷ ʜʨʫʛʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʮʝʩʩʦʚ ʩʫʰʢʠ ʤʦʞʥʦ ʨʘʟʙʠʪʴ ʥʘ ʪʨʠ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ: ʘʥʘʣʠʪʠʯʝʩʢʠʝ, ʵʢʩ-

ʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠ ʩʠʥʪʝʪʠʯʝʩʢʠʝ. 

ɸʥʘʣʠʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʪʝʢʘʝʪ ʚ ʪʨʠ ʵʪʘʧʘ: ʘ) ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ 
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ʦʧʠʩʘʥʠʝ ʟʘʜʘʯʠ; ʙ) ʬʦʨʤʫʣʠʨʦʚʢʘ ʢʨʘʝʚʳʭ ʫʩʣʦʚʠʡ; ʚ) ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ. ʅʝʦʙ-

ʭʦʜʠʤʦʩʪʴ ʬʦʨʤʫʣʠʨʦʚʢʠ ʢʨʘʝʚʳʭ ʫʩʣʦʚʠʡ ʚʳʟʚʘʥʘ ʪʝʤ, ʯʪʦ ʫʨʘʚʥʝʥʠʷ ʢʠʥʝʪʠ-

ʢʠ ʪʝʧʣʦ- ʤʘʩʩʦʧʝʨʝʥʦʩʘ ʚ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʦʧʠʩʳʚʘʶʪ 

ʮʝʣʳʡ ʢʣʘʩʩ ʷʚʣʝʥʠʡ ʠ ʠʤʝʶʪ ʙʝʩʯʠʩʣʝʥʥʦʝ ʤʥʦʞʝʩʪʚʦ ʨʝʰʝʥʠʡ. ɼʣʷ ʦʜʥʦ-

ʟʥʘʯʥʦʛʦ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʥʘʯʘʣʴʥʦʝ ʠ ʛʨʘʥʠʯ-

ʥʦʝ ʫʩʣʦʚʠʷ, ʦʪʨʘʞʘʶʱʠʝ ʢʦʥʢʨʝʪʥʫʶ ʦʙʩʪʘʥʦʚʢʫ ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʘ. 

ʇʦ ʭʘʨʘʢʪʝʨʫ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝ-

ʣʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʩʪʨʦʝʥʳ ʨʘʟʣʠʯʥʦ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʨʘʟʣʠʯʘʶʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʠ ʠʤʠʪʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ. 

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠʩʩʣʝʜʫʝʤʳʭ ʬʘʢʪʦʨʦʚ ʚ ʥʦʚʦʤ ʩʦʩʪʦʷʥʠʠ ʧʨʠ ʠʟʚʝʩʪʥʦʤ 

ʥʘʯʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʆʜʥʘʢʦ ʜʣʷ ʚʳʚʦʜʘ ʠ ʦʙʦʩʥʦʚʘʥʠʷ ʪʘʢʠʭ ʫʨʘʚʥʝʥʠʡ ʚ 

ʩʣʫʯʘʝ ʩʣʦʞʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʝʦʙʭʦʜʠʤ ʥʝ ʪʦʣʴʢʦ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʨʘʟʚʠʪʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʧʨʦʮʝʩʩʝ, ʥʦ ʠ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʥʘʜʝʞ-

ʥʦʡ ʵʤʧʠʨʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ. 

ʇʨʠʯʠʥʥʘʷ ʤʦʜʝʣʴ ʚ ʬʦʨʤʝ ʛʨʘʬʘ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ 

ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʘʥʘʣʠʟʘ, ʥʦ ʠ ʜʣʷ ʨʝʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʟʘ-

ʜʘʯ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ [243]. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʣʦʞʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦ-

ʮʝʩʩʦʚ, ʦ ʭʘʨʘʢʪʝʨʝ ʧʨʦʪʝʢʘʥʠʷ ʢʦʪʦʨʳʭ ʦʪʩʫʪʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʘʷ ʠʥ-

ʬʦʨʤʘʮʠʷ, ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʫʶʪ ʠʤʠʪʘʮʠʦʥʥʳʝ 

ʤʦʜʝʣʠ. ɺ ʵʪʠʭ ʤʦʜʝʣʷʭ ʤʦʜʝʣʠʨʫʶʱʠʡ ʘʣʛʦʨʠʪʤ ʧʨʠʙʣʠʞʝʥʥʦ ʚʦʩʧʨʦʠʟʚʦʜʠʪ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʚʦ ʚʨʝʤʝʥʠ, ʧʨʠʯʝʤ ʠʤʠʪʠʨʫʶʪʩʷ ʵʣʝʤʝʥʪʘʨʥʳʝ 

ʷʚʣʝʥʠʷ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʧʨʦʮʝʩʩ, ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʠʭ ʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʦʪʝʢʘʥʠʷ. ʄʦʜʝʣʠʨʫʶʱʠʡ ʘʣʛʦʨʠʪʤ ʧʦʟʚʦʣʷʝʪ ʧʦ ʠʩʭʦʜ-

ʥʳʤ ʜʘʥʥʳʤ, ʩʦʜʝʨʞʘʱʠʤ ʩʚʝʜʝʥʠʷ ʦ ʥʘʯʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʧʨʦʮʝʩʩʘ (ʚʭʦʜʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ) ʠ ʝʛʦ ʧʘʨʘʤʝʪʨʘʭ, ʧʦʣʫʯʠʪʴ ʩʚʝʜʝʥʠʷ ʦ ʩʦʩʪʦʷʥʠʠ ʧʨʦʮʝʩʩʘ ʚ ʧʨʦ-

ʠʟʚʦʣʴʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ. 

ʀʤʠʪʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʧʨʠʤʝʥʠʤʳ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʩʣʦʞʥʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʥʦ ʦʙʣʘʜʘʶʪ ʩʫʱʝʩʪʚʝʥʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ. ʊʘʢ, ʧʦʣʫʯʝʥʥʦʝ ʨʝʰʝʥʠʝ ʥʦʩʠʪ ʯʘʩʪ-

ʥʳʡ ʭʘʨʘʢʪʝʨ, ʦʪʚʝʯʘʷ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʧʘʨʘʤʝʪʨʦʚ ʩʠʩʪʝʤʳ, ʚʭʦʜ-

ʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ ʩʣʫʯʘʡʥʳʭ ʬʘʢʪʦʨʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʤʦʜʝʣʠ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪ ʥʘ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ (ʧʨʠ ʢʦʪʦʨʳʭ ʜʣʷ ʜʘʥʥʦʡ ʩʦ-

ʚʦʢʫʧʥʦʩʪʠ ʚʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ ʥʘ ʚʳʭʦʜʝ ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥ ʝʜʠʥ-

ʩʪʚʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ) ʠ ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ (ʫʩʣʦʚʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ ʩʦʩʪʦʷʥʠʷ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʫʯʘʡʥʳʤʠ ʚʝʣʠʯʠ-

ʥʘʤʠ ʠ ʩʚʷʟʘʥʳ ʩʪʦʭʘʩʪʠʯʝʩʢʠʤʠ (ʪ. ʝ. ʩʣʫʯʘʡʥʳʤʠ, ʥʝʨʝʛʫʣʷʨʥʳʤʠ) ʟʘʚʠʩʠʤʦ-

ʩʪʷʤʠ). 

ɺ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʭ ʤʦʜʝʣʷʭ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ ʚ ʟʘʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʷʶʪ ʯʝʨʝʟ ʧʘʨʘʤʝʪʨʳ ʩʠʩʪʝʤʳ, ʚʭʦʜʥʫʶ ʠʥʬʦʨʤʘ-

ʮʠʶ ʠ ʥʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ. 

ɺ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ ʦʧʨʝʜʝʣʷʶʪ (ʪʦʞʝ ʦʜʥʦʟʥʘʯʥʦ) ʣʠʰʴ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ ʜʣʷ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ʧʨʠ ʟʘʜʘʥ-
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ʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷʭ ʚʝʨʦʷʪʥʦʩʪʝʡ ʜʣʷ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ, ʧʘʨʘʤʝʪʨʘʭ ʩʠʩʪʝʤʳ 

ʠ ʠʟʚʝʩʪʥʦʡ ʚʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ ʠʤʠʪʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʙʳʚʘʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʩʪʦʭʘʩʪʠʯʝʩʢʠʤʠ. ʇʦʵʪʦʤʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʩ ʧʦʤʦʱʴʶ ʤʦʜʝʣʝʡ ʵʪʦʛʦ 

ʪʠʧʘ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʩʪʦʭʘʩʪʠʯʝʩʢʠʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ, ʭʦʪʷ ʠʤʠʪʘʮʠʦʥʥʳʝ 

ʤʦʜʝʣʠ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʠ ʢʘʢ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ. 

ʇʦ ʩʧʦʩʦʙʫ ʨʝʘʣʠʟʘʮʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʨʘʩʯʝʪʘ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ: 

ï ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ, ʢʦʛʜʘ ʩʪʨʝʤʷʪʩʷ ʧʦʣʫʯʠʪʴ ʚ ʦʙʱʝʤ ʚʠʜʝ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʜʣʷ ʠʩʢʦʤʳʭ ʚʝʣʠʯʠʥ; 

ï ʯʠʩʣʝʥʥʦʝ ʨʝʰʝʥʠʝ, ʢʦʛʜʘ ʦʪʩʫʪʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʰʝʥʠʷ ʠʤʝʶʱʠʭ-

ʩ ̫ʫʨʘʚʥʝʥʠʡ ʚ ʦʙʱʝʤ ʚʠʜʝ, ʥʦ ʚʩʸ ʞʝ ʚʦʟʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʯʠʩʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘ-

ʪʳ ʧʨʠ ʢʦʥʢʨʝʪʥʳʭ ʥʘʯʘʣʴʥʳʭ ʜʘʥʥʳʭ; 

ï ʢʘʯʝʩʪʚʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʢʦʛʜʘ, ʥʝ ʠʤʝʷ ʨʝʰʝʥʠʷ ʚ ʷʚʥʦʤ ʚʠʜʝ, ʧʦ 

ʩʪʨʫʢʪʫʨʝ ʤʦʜʝʣʠ ʤʦʞʥʦ ʥʘʡʪʠ ʥʝʢʦʪʦʨʳʝ ʩʚʦʡʩʪʚʘ, ʥʘʧʨʠʤʝʨ, ʦʮʝʥʠʪʴ ʫʩʪʦʡ-

ʯʠʚʦʩʪʴ ʩʠʩʪʝʤʳ; 

ï ʛʨʘʬʦʘʥʘʣʠʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ, ʢʦʛʜʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ 

ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʚʠʜʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʥʘʙʦʨʘ ʥʦʤʦʛʨʘʤʤ; 

ï ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ, ʢʦʛʜʘ ʤʦʜʝʣʠʨʫʶʱʠʡ ʘʣʛʦʨʠʪʤ ʟʘʤʝʥʷʝʪ 

ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ. 

ɸʥʘʣʠʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʫʜʘʝʪʩʷ ʧʦʣʫʯʠʪʴ ʣʠʰʴ ʜʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʧʨʦ-

ʩʪʳʭ ʩʠʩʪʝʤ. ɽʩʣʠ ʞʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʩʠʩʪʝʤʘ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʘ, ʪʦ ʘʥʘʣʠʪʠ-

ʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʥʘʪʘʣʢʠʚʘʝʪʩʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ, ʘ ʯʘʩʪʦ ʠ ʥʝʧʨʝʦʜʦʣʠʤʳʝ 

ʪʨʫʜʥʦʩʪʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʩʪʨʝʤʷʩʴ ʚʩʝ ʞʝ ʧʦʣʫʯʠʪʴ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ, 

ʥʝʨʝʜʢʦ ʠʜʫʪ ʥʘ ʫʤʳʰʣʝʥʥʦʝ ʫʧʨʦʱʝʥʠʝ ʠʩʭʦʜʥʦʡ ʤʦʜʝʣʠ, ʯʪʦʙʳ ʠʤʝʪʴ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʠʟʫʯʠʪʴ ʥʝʢʦʪʦʨʳʝ ʦʙʱʠʝ ʩʚʦʡʩʪʚʘ ʩʠʩʪʝʤʳ. 

ʏʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʠʤʝ-

ʥʠʤʳ ʢ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʰʠʨʦʢʦʤʫ ʢʣʘʩʩʫ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʦʜʥʘ-

ʢʦ ʧʦʣʫʯʝʥʥʳʝ ʨʝʰʝʥʠʷ ʥʦʩʷʪ ʯʘʩʪʥʳʡ ʭʘʨʘʢʪʝʨ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʯʠʩʣʝʥʥʳʭ 

ʤʝʪʦʜʦʚ ʩʪʘʣʦ ʦʩʦʙʝʥʥʦ ʵʬʬʝʢʪʠʚʥʳʤ ʚ ʩʚʷʟʠ ʩ ʚʥʝʜʨʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ 

ʩʨʝʜʩʪʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ. 

ɻʨʘʬʦʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʧʦ-ʩʫʱʝʩʪʚʫ, ʷʚʣʷʶʪʩʷ ʩʠʥʪʝʟʦʤ ʘʥʘʣʠʪʠ-

ʯʝʩʢʠʭ ʠ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʨʝʘʣʠʟʘʮʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ. ʆʥʠ ʧʦʟʚʦ-

ʣʷʶʪ ʦʙʦʡʪʠ ʪʨʫʜʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʝʰʝʥʠʝʤ ʪʨʘʥʩʮʝʥʜʝʥʪʥʳʭ ʫʨʘʚʥʝʥʠʡ, 

ʧʨʦʩʪʳ ʠ ʫʜʦʙʥʳ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʝ ʠ ʧʦʪʦʤʫ ʧʦʣʫʯʠʣʠ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʠʥʞʝʥʝʨʥʦʡ ʧʨʘʢʪʠʢʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʫʰʠʣʴʥʳʭ ʧʨʦʮʝʩ-

ʩʦʚ. 

ʐʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʜʠʘʛʨʘʤʤʳ ʚʣʘʞʥʦʛʦ 

ʚʦʟʜʫʭʘ (I-d - ʜʠʘʛʨʘʤʤʳ) ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ ʙʦʣʴʰʦʤ ʟʥʘʯʝʥʠʠ, ʢʦʪʦʨʦʝ 

ʠʤʝʝʪ ʜʠʘʛʨʘʤʤʘ ʜʣʷ ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪʨʦʚ ʚʣʘʞʥʦʛʦ ʚʦʟʜʫʭʘ ʧʨʠ ʧʨʦʪʝʢʘʥʠʠ 

ʨʘʟʣʠʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʤʦʞʥʦ ʥʘʤʝʪʠʪʴ ʧʫʪʠ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʜʠʘʛʨʘʤʤʳ, ʯʪʦ 

ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʪʦʯʥʝʥʠʶ ʫʢʘʟʘʥʥʳʭ ʨʘʩʯʝʪʦʚ. 

ɼʠʘʛʨʘʤʤʘ ʩʦʩʪʘʚʣʝʥʘ, ʠʩʭʦʜʷ ʠʟ ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʯʪʦ ʤʘʪʝʨʠʘʣ ʦʪʜʘʸʪ 
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ʩʪʦʣʴʢʦ ʚʣʘʛʠ, ʩʢʦʣʴʢʦ ʤʦʞʝʪ ʧʦʛʣʦʪʠʪʴ ʚʣʘʛʦʧʦʛʣʦʪʠʪʝʣʴ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʘʨʘ-

ʤʝʪʨʦʚ. ʄʝʞʜʫ ʪʝʤ ʜʣʷ ʟʝʨʥʘ ʧʨʦʮʝʩʩ ʩʫʰʢʠ ʣʠʤʠʪʠʨʫʝʪʩʷ ʚʥʫʪʨʝʥʥʠʤ ʧʝʨʝ-

ʥʦʩʦʤ ʚʣʘʛʠ ʠ ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʧʨʦʪʝʢʘʝʪ ʩ ʧʝʨʝʤʝʥʥʦʡ (ʫʙʳʚʘʶʱʝʡ) ʩʢʦʨʦ-

ʩʪʴʶ. 

ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʵʪʠ ʷʚʣʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥʳ ʩʚʦʡʩʪʚʘʤʠ ʟʝʨʥʦʚʦʛʦ ʤʘʪʝʨʠ-

ʘʣʘ ʠ ʬʦʨʤʘʤʠ ʩʚʷʟʠ ʚʣʘʛʠ ʚ ʥʝʤ. ʇʦʵʪʦʤʫ, ʢʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚʳʰʝ, ʜʠʘʛʨʘʤʤʫ 

ʚʣʘʞʥʦʛʦ ʚʦʟʜʫʭʘ ʥʝʦʙʭʦʜʠʤʦ ʫʚʷʟʘʪʴ ʩ ʛʠʛʨʦʩʢʦʧʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʚʳʩʫʰʠʚʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʫʪʝʤ ʥʘʥʝʩʝʥʠʷ ʥʘ ʜʠʘʛʨʘʤʤʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʠʟʦʪʝʨʤ ʩʦʨʙʮʠʠ (ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʧʨʦʮʝʩʩ ʩʫʰʢʠ ʧʨʠ ʦʯʝʥʴ ʤʘ-

ʣʦʡ ʩʢʦʨʦʩʪʠ ʚʣʘʛʦʦʪʜʘʯʠ) ʠʣʠ ʣʠʥʠʡ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʣʘʞ-

ʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʯʪʦ ʜʘʝʪ ʙʦʣʝʝ ʧʦʣʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʚʦʡʩʪʚʘʭ ʤʘʪʝʨʠʘʣʦʚ), 

ʘ ʪʘʢʞʝ ʩ ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʛʨʫʧʧ ʤʘ-

ʪʝʨʠʘʣʦʚ, ʪ. ʝ. ʫʚʷʟʘʪʴ ʛʨʘʬʦʘʥʘʣʠʪʠʯʝʩʢʠʡ ʩʪʘʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʩ ʢʠʥʝʪʠʢʦʡ 

ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ. 

ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʩʯʝʪʘ ʧʦ ʩʚʦʝʡ ʩʫʱʥʦʩʪʠ ʷʚʣʷ-

ʶʪʩʷ ʜʝʜʫʢʪʠʚʥʳʤʠ. ʆʥʠ ʫʯʠʪʳʚʘʶʪ ʦʩʥʦʚʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ, 

ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʤʦʜʝʣʠʨʫʝʤʦʤ ʦʙʲʝʢʪʝ, ʢʘʯʝʩʪʚʝʥʥʦ ʙʦʣʝʝ ʧʨʘʚʠʣʴʥʦ ʭʘʨʘʢʪʝ-

ʨʠʟʫʶʪ ʝʛʦ ʜʘʞʝ ʧʨʠ ʥʘʣʠʯʠʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʳʭ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝ-

ʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ. ʇʦʵʪʦʤʫ ʩ ʠʭ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʦʙʱʠʝ 

ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ. ʇʨʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʧʦʣʥʦʡ ʨʝʘʣʠʟʘʮʠʠ, ʧʦ ʩʫʱʝʩʪʚʫ, ʦʪʧʘʜʘ-

ʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ, ʢʦʪʦʨʳʡ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʦʧʨʝ-

ʜʝʣʝʥʠʷ ʢʠʥʝʪʠʯʝʩʢʠʭ ʢʦʥʩʪʘʥʪ ʤʦʜʝʣʠ ʠ ʜʣʷ ʧʨʦʚʝʨʢʠ ʘʜʝʢʚʘʪʥʦʩʪʠ ʧʦʣʫʯʝʥ-

ʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 

ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʥʮʠʧ ʩʫʧʝʨʧʦʟʠʮʠʠ, ʢʦʛʜʘ 

ʟʘʜʘʯʫ ʩʦ ʩʣʦʞʥʳʤʠ ʢʨʘʝʚʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠ ʧʝʨʝʤʝʥʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʘʤʠ ʨʘʩʢʣʘʜʳʚʘʶʪ ʥʘ ʘʣʛʝʙʨʘʠʯʝʩʢʫʶ ʩʫʤʤʫ ʧʨʦʩʪʳʭ ʟʘʜʘʯ, ʨʝʰʝʥʠʷ 

ʢʦʪʦʨʳʭ ʠʟʚʝʩʪʥʳ (ʥʘʧʨʠʤʝʨ, ʚ ʚʠʜʝ ʨʘʩʯʝʪʥʳʭ ʛʨʘʬʠʢʦʚ, ʥʦʤʦʛʨʘʤʤ ʠ ʪ. ʧ.). 

ʍʦʨʦʰʠʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʜʘʝʪ ʟʦʥʘʣʴʥʳʡ ʨʘʩʯʝʪ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʤʝʪʦʜʘ ʢʫʩʦʯʥʦ-ʩʪʫʧʝʥʯʘʪʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʠ. 

ʆʜʥʘʢʦ ʧʨʠʤʝʥʝʥʠʝ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʨʘʩʯʝʪʘ ʥʝ ʚʩʝʛʜʘ ʚʦʟʤʦʞʥʦ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʢʦʛʜʘ ʦʪʩʫʪʩʪʚʫʝʪ ʠʣʠ ʚʝʩʴʤʘ ʦʛʨʘʥʠʯʝʥ ʦʙʲʝʤ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʩʚʝ-

ʜʝʥʠʡ ʦʙ ʠʟʫʯʘʝʤʦʤ ʧʨʦʮʝʩʩʝ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʥʝʠʟʚʝʩʪʝʥ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʡ 

ʚʠʜ ʩʦʦʪʥʦʰʝʥʠʡ, ʦʧʠʩʳʚʘʶʱʠʭ ʵʪʦʪ ʧʨʦʮʝʩʩ. ɼʘʞʝ ʝʩʣʠ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʧʦʣʫʯʝʥʳ, ʠʟ-ʟʘ ʠʭ ʛʨʦʤʦʟʜʢʦʩʪʠ ʠ ʩʣʦʞʥʦʩʪʠ ʠʭ ʯʘʩʪʦ ʪʨʫʜʥʦ ʧʨʠʤʝ-

ʥʷʪʴ ʚ ʧʨʘʢʪʠʯʝʩʢʠʭ ʠʥʞʝʥʝʨʥʳʭ ʨʘʩʯʝʪʘʭ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʘʞʥʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ 

ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʨʠʩʫʥʦʢ 2.8). 
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ʈʠʩʫʥʦʢ 2.8 ï ʎʝʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʝʪʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʘʞʥʦ: 

ʘ) ʦʧʨʝʜʝʣʠʪʴ ʤʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦʝ ʯʠʩʣʦ ʦʧʳʪʦʚ ʠ ʧʨʘʚʠʣʴʥʦ ʧʦ-

ʩʪʘʚʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪ; ʧʨʠ ʨʝʰʝʥʠʠ ʵʪʦʡ ʟʘʜʘʯʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪ ʤʝʪʦʜʳ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʤʥʦʛʦʬʘʢʪʦʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ; 

ʙ) ʦʮʝʥʠʪʴ ʧʦʛʨʝʰʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʦʚ ʠ ʪʦʯʥʦʩʪʴ ʧʦʣʫʯʘʝʤʳʭ ʜʘʥ-

ʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ; 

ʚ) ʩʦʟʜʘʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʬʠʟʠʯʝ-

ʩʢʠʤʠ ʤʦʜʝʣʷʤʠ ʙʫʜʫʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ (ʩʝʨʠʡʥʦ ʚʳʧʫʩʢʘʝʤʳʭ) ʫʩʪʘʥʦ-

ʚʦʢ; 

ʛ) ʦʙʦʙʱʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʵʤʧʠʨʠʯʝ-

ʩʢʠʭ ʨʘʩʯʝʪʥʳʭ ʬʦʨʤʫʣ. 

ʈʝʰʝʥʠʝ ʜʚʫʭ ʧʦʩʣʝʜʥʠʭ ʟʘʜʘʯ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʪʨʝʪʴʝʤ - ʩʠʥʪʝʪʠʯʝʩʢʦʤ 

ʤʝʪʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʪʝʦʨʠʠ ʧʦʜʦʙʠʷ ʠ ʘʥʘʣʠʟʝ ʨʘʟʤʝʨ-

ʥʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʘʭ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʩ-

ʧʝʨʠʤʝʥʪʦʚ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨʥʫʶ ʩʭʝʤʫ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʩʫʰʢʠ, ʚ ʢʦʪʦʨʦʡ ʩʦʯʝʪʘʶʪʩʷ ʵʪʘʧʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʚʦʧʨʦʩʳ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʟʝʨʥʦʩʫʰʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ (ʨʠʩʫʥʦʢ 2.9). 
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ʈʠʩʫʥʦʢ 2.9 ï ʕʪʘʧʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʨʠʚʝʜʝʥʥʫʶ ʩʭʝʤʫ ʧʨʠʤʝʥʷʶʪ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ ʩʦʟʜʘʥʠʠ ʥʦʚʳʭ ʦʨʠʛʠ-

ʥʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʟʝʨʥʦʩʫʰʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ. ɽʩʣʠ ʨʝʯʴ ʠʜʝʪ ʦ ʤʦʜʝʨʥʠ-

ʟʘʮʠʠ ʜʝʡʩʪʚʫʶʱʠʭ ʫʩʪʘʥʦʚʦʢ ʠʣʠ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʫʩʪʘʥʦʚʦʢ, 

ʨʝʘʣʠʟʫʶʱʠʭ ʠʟʚʝʩʪʥʳʡ ʩʧʦʩʦʙ ʩʫʰʢʠ, ʢʦʣʠʯʝʩʪʚʦ ʵʪʘʧʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʨʘʙʦʪ ʤʦʞʝʪ ʙʳʪʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʢʨʘʱʝʥʦ. 

ʇʦʣʫʯʘʝʤʳʝ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʘʩʯʝʪʥʳʝ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʠʤʝʶʪ ʚʠʜ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʠʣʠ ʨʝʛʨʝʩʩʠʦʥʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʚʭʦʜ-

ʥʳʤʠ ʠ ʚʳʭʦʜʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ, ʢʦʪʦʨʳʝ ʥʦʩʷʪ ʯʘʩʪʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʩʧʨʘʚʝʜʣʠ-

ʚʳ ʜʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʫʟʢʦʡ ʦʙʣʘʩʪʠ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ. 

ʉʠʥʪʝʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʲʝʜʠʥʷʝʪ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʠ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘʣʴʥʳʡ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʂʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ, ʦʥ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʤʝʪʦ-

ʜʘʭ ʦʙʦʙʱʝʥʥʦʛʦ ʘʥʘʣʠʟʘ (ʪʝʦʨʠʠ ʧʦʜʦʙʠʷ ʠ ʤʝʪʦʜʝ ʘʥʘʣʠʟʘ ʨʘʟʤʝʨʥʦʩʪʝʡ) ʠ ʥʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʘʭ ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 

ʊʝʦʨʠʷ ʧʦʜʦʙʠʷ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʯʠʩʣʦ ʧʝʨʝʤʝʥʥʳʭ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝ-

ʤʳʭ ʟʘʜʘʯʘʭ ʟʘ ʩʯʝʪ ʧʝʨʝʭʦʜʘ ʢ ʫʜʦʙʥʳʤ ʠ ʣʝʛʢʦ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʳʤ ʙʝʟʨʘʟʤʝʨ-

ʥʳʤ ʢʦʤʧʣʝʢʩʘʤ (ʢʨʠʪʝʨʠʷʤ ʠʣʠ ʯʠʩʣʘʤ ʧʦʜʦʙʠʷ) ʠ, ʢʨʦʤʝ ʪʦʛʦ, ʦʧʨʝʜʝʣʷʝʪ 

ʫʩʣʦʚʠʷ ʠ ʠʩʢʦʤʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʳʙʠʨʘʶʪ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʬʦʨʤʫ ʵʤʧʠʨʠʯʝʩʢʦʛʦ 

ʫʨʘʚʥʝʥʠʷ ʚ ʢʨʠʪʝʨʠʘʣʴʥʦʤ ʚʠʜʝ, ʩʪʨʝʤʷʩʴ ʚʚʝʩʪʠ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʘ-

ʨʘʤʝʪʨʦʚ ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʯʪʦʙʳ ʚ ʜʘʣʴʥʝʡʰʝʤ, ʦʧʨʝʜʝʣʠʚ ʠʭ ʯʠʩʣʝʥʥʳʝ ʟʥʘ-

ʯʝʥʠʷ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʦʙʝʩʧʝʯʠʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʪʦʯʥʦʩʪʴ ʨʘʩ-

ʯʝʪʦʚ ʧʦ ʬʦʨʤʫʣʝ. 

ʇʨʠ ʵʪʦʤ ʚʦʟʤʦʞʥʦ ʨʝʟʫʣʴʪʘʪʳ (ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ), ʧʦʣʫʯʝʥʥʳʝ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʳʤ ʧʫʪʝʤ ʥʘ ʧʠʣʦʪʥʦʡ ʫʩʪʘʥʦʚʢʝ, ʧʝʨʝʥʝʩʪʠ ʥʘ ʧʨʦʤʳʰʣʝʥʥʫʶ ʫʩʪʘ-

ʥʦʚʢʫ, ʝʩʣʠ ʩʦʙʣʶʜʝʥʳ ʫʩʣʦʚʠʷ ʦʜʥʦʟʥʘʯʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʪʨʝʪʴʝʡ ʪʝʦʨʝ-

ʤʦʡ ʧʦʜʦʙʠʷ. ʕʪʦʪ ʤʝʪʦʜ ʥʘʰʝʣ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʠʥʞʝʥʝʨʥʦʡ ʧʨʘʢʪʠʢʝ. 

ʊʝʦʨʠʷ ʧʦʜʦʙʠʷ ʦʪʥʦʩʠʪʩʷ ʢ ʷʚʣʝʥʠʷʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʩʷ ʧʦʩʪʦʷʥʩʪʚʦʤ 

ʩʚʦʡʩʪʚ ʠʟʫʯʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʚʦ ʚʨʝʤʝʥʠ, ʪʘʢ ʢʘʢ ʢʠʥʝʪʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, 

ʫʯʠʪʳʚʘʶʱʠʝ ʵʪʠ ʩʚʦʡʩʪʚʘ (ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʝ, ʤʘʩʩʦʦʙʤʝʥʥʳʝ, ʪʝʨʤʦʜʠʥʘʤʠ-

ʯʝʩʢʠʝ, ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ ʧʨ.), ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʚ ʢʨʠʪʝʨʠʷʭ ʧʦʜʦʙʠʷ ʢʘʢ ʢʦʥʩʪʘʥʪʳ. ɺ ʨʝʘʣʴʥʳʭ ʧʨʦʮʝʩʩʘʭ ʵʪʠ ʢʦʵʬʬʠʮʠʝʥʪʳ 
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ʦʙʳʯʥʦ ʠʟʤʝʥʷʶʪʩʷ. 

ɺ ʧʨʠʣʦʞʝʥʠʠ ɸ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʢʨʠʪʝʨʠʠ ʧʦʜʦʙʠʷ ʧʨʦʮʝʩʩʘ 

ʩʫʰʢʠ ʟʝʨʥʘ ʠ ʠʭ ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʢʨʠʪʝʨʠʝʚ ʧʦʜʦʙʠʷ ʥʝʦʙʭʦʜʠʤʳ ʫʨʘʚʥʝʥʠʷ ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʘ, ʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʚʷʟʠ 

ʤʝʞʜʫ ʥʠʤʠ - ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʭʦʪʷ ʙʳ ʥʘ 

ʧʠʣʦʪʥʦʡ ʫʩʪʘʥʦʚʢʝ. ɽʩʣʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʧʨʦʮʝʩʩʘ ʦʪʩʫʪʩʪʚʫʝʪ, ʪʦ 

ʢʨʠʪʝʨʠʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʤʝʪʦʜʦʤ ʘʥʘʣʠʟʘ ʨʘʟʤʝʨʥʦʩʪʝʡ. 

ɼʘʣʴʥʝʡʰʠʤ ʰʘʛʦʤ ʚ ʨʘʟʚʠʪʠʠ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʨʘʩʯʝʪʘ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʣʫʯʠʪʴ ʫʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ 

ʤʝʞʜʫ ʚʭʦʜʥʳʤʠ ʠ ʚʳʭʦʜʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʦʧʠʩʳʚʘʶʱʝʝ ʠʟʫʯʘʝʤʳʡ ʧʨʦ-

ʮʝʩʩ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʧʨʦʮʝʩʩʘ ʤʝʪʦʜʦʤ ʢʠʙʝʨʥʝʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʠʣʠ ʤʝʪʦʜʦʤ 

çʯʝʨʥʦʛʦ ʷʱʠʢʘè ʠʩʩʣʝʜʫʶʪ ʨʝʘʢʮʠʠ ʧʨʦʮʝʩʩʘ ʥʘ ʨʘʟʣʠʯʥʳʝ ʩʪʘʥʜʘʨʪʥʳʝ ʚʦʟ-

ʤʫʱʝʥʠʷ. ɼʦʩʪʘʪʦʯʥʦ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʡ ʥʘʙʦʨ ʨʝʘʢʮʠʡ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪ-

ʥʝʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʨʦʮʝʩʩ ʢ ʦʜʥʦʤʫ ʠʟ ʭʦʨʦʰʦ ʠʟʫʯʝʥʥʳʭ ʢʣʘʩʩʦʚ ʦʙʲʝʢ-

ʪʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ, ʠʩʧʦʣʴʟʫʷ ʤʝʪʦʜ ʘʥʘʣʦʛʠʡ, ʧʦʜʦʙʨʘʪʴ ʬʦʨʤʫ ʵʤʧʠʨʠʯʝʩʢʦʛʦ 

ʫʨʘʚʥʝʥʠʷ, ʭʦʨʦʰʦ ʦʧʠʩʳʚʘʶʱʝʛʦ ʭʦʜ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʦʮʝʩʩʘ, ʠ ʦʧʨʝʜʝʣʠʪʴ 

ʝʛʦ ʢʦʵʬʬʠʮʠʝʥʪʳ ʩ ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ. 

ʕʪʦʪ ʤʝʪʦʜ ʚ ʩʚʦʝʤ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ ʚʠʜʝ ʦʢʘʟʘʣʩʷ ʚʝʩʴʤʘ ʵʬʬʝʢʪʠʚʥʳʤ 

ʣʠʰʴ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʨʘʩʯʝʪʘ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʚʝʜʝʥʠʷ ʧʨʦʮʝʩʩʘ ʧʨʠ-

ʤʝʥʠʪʝʣʴʥʦ ʢ ʠʤʝʶʱʝʤʫʩʷ ʪʠʧʫ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʘ ʢʦʪʦʨʦʤ ʵʪʠ ʫʨʘʚʥʝʥʠʷ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ. 

ɹʦʣʴʰʠʤ ʰʘʛʦʤ ʚ ʨʘʟʚʠʪʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 

ʨʘʩʯʝʪʘ ʷʚʠʣʘʩʴ ʠʜʝʷ ʩʦʚʤʝʱʝʥʠʷ ʤʝʪʦʜʦʚ ʪʝʦʨʠʠ ʧʦʜʦʙʠʷ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʪ. ʝ. ʧʦʣʫʯʝʥʠʝ ʫʨʘʚʥʝʥʠʡ ʨʝʛʨʝʩʩʠʠ ʚ ʚʠʜʝ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʦʙʦʙʱʝʥʥʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ. ʕʪʦʪ ʧʦʜʭʦʜ ʚ ʥʘʩʪʦʷ-

ʱʝʝ ʚʨʝʤʷ ʧʦʣʫʯʘʝʪ ʚʩʝ ʙʦʣʴʰʝʝ ʧʨʠʤʝʥʝʥʠʝ. 

ʆʜʥʘʢʦ ʧʨʠ ʚʩʝʡ ʝʛʦ ʧʨʦʩʪʦʪʝ ʪʨʫʜʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʩʯʝʪʦʤ ʧʝʨʝʤʝʥ-

ʥʳʭ ʨʝʞʠʤʦʚ ʦʙʨʘʙʦʪʢʠ, ʢʦʨʨʝʣʠʨʫʶʱʠʭ ʩ ʠʟʤʝʥʝʥʠʝʤ ʪʝʢʫʱʠʭ ʩʚʦʡʩʪʚ ʦʙʲ-

ʝʢʪʘ, ʜʦ ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʦʩʪʘʚʘʣʠʩʴ ʥʝʧʨʝʦʜʦʣʠʤʳʤʠ, ʪʘʢ ʢʘʢ ʩʫʱʝʩʪʚʫʶ-

ʱʠʝ ʤʝʪʦʜʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʫʨʘʚʥʝʥʠʷ ʨʝ-

ʛʨʝʩʩʠʠ, ʦʧʠʩʳʚʘʶʱʠʝ ʧʨʦʮʝʩʩ ʪʦʣʴʢʦ ʚ ʩʪʘʪʠʢʝ. ɽʩʣʠ ʞʝ ʨʘʟʙʠʪʴ ʧʨʦʮʝʩʩ ʥʘ 

ʨʷʜ ʟʦʥ, ʚ ʢʘʞʜʦʡ ʠʟ ʢʦʪʦʨʳʭ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʨʦʮʝʩʩ ʩʫʰʢʠ ʚ ʩʪʘʪʠʢʝ ʟʘ ʩʯʝʪ 

ʦʩʨʝʜʥʝʥʠʷ ʢʠʥʝʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʟʦʥʘʤ, ʪʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʝ 

ʤʝʪʦʜʦʚ ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʧʨʘʚʜʘʥʦ. ʏʝʤ ʙʦʣʴʰʝ ʟʦʥ, ʪʝʤ ʚʳʰʝ 

ʪʦʯʥʦʩʪʴ ʧʦʣʫʯʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʘʥʘʣʦʛʠʡ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʵʪʘʧʘ ʨʘʟʚʠ-

ʪʠʷ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʢʘʢ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʨʝʜʩʪʚʘ ʨʝʰʝʥʠʷ ʘʢʪʫʘʣʴʥʳʭ ʥʘʫʯʥʳʭ 

ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ. 

ɺ ʨʘʩʯʝʪʘʭ ʢʠʥʝʪʠʢʠ ʠ ʦʩʦʙʝʥʥʦ ʜʠʥʘʤʠʢʠ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʟʝʨʥʘ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʶʪ ʘʥʘʣʦʛʠʶ ʧʨʦʮʝʩʩʦʚ ʪʝʧʣʦʤʘʩʩʦʦʙʤʝʥʘ ʠ ʪʝʧʣʦʤʘʩʩʦʧʝʨʝʥʦʩʘ. 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʘʥʘʣʦʛʠʠ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠ ʨʘʩ-
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ʯʝʪʝ ʧʨʦʮʝʩʩʦʚ ʩʫʰʢʠ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ, ʪʘʢ ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥ-

ʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʧʠʣʦʪʥʦʡ ʤʦʜʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ, ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ ʨʘʩ-

ʯʝʪʫ ʧʨʦʤʳʰʣʝʥʥʦʡ ʫʩʪʘʥʦʚʢʠ ʩʚʷʟʘʥʦ ʩ ʪʨʫʜʥʦʩʪʷʤʠ ʤʘʩʰʪʘʙʥʦʛʦ ʧʝʨʝʭʦʜʘ. 

ʕʪʦ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʦ ʨʘʟʣʠʯʥʦʡ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʦʡ, ʢʦ-

ʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʜʘʥʘ ʚ ʥʘʪʫʨʝ ʠ ʤʦʜʝʣʠ. ʊʘʢ, ʠʟʚʝʩʪʥʦ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʫʩʣʦ-

ʚʠʡ ʦʜʥʦʟʥʘʯʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʨʘʚʝʥʩʪʚʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʨʠʪʝʨʠʝʚ. ʅʘ ʧʨʘʢʪʠ-

ʢʝ ʯʘʩʪʦ ʧʨʦʝʢʪʠʨʫʶʪ ʤʥʦʛʦʩʝʢʮʠʦʥʥʳʝ ʫʩʪʘʥʦʚʢʠ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʦʪʜʝʣʴʥʳʭ 

ʩʝʢʮʠʡ, ʨʘʟʤʝʨʳ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʠʣʦʪʥʦʡ ʤʦʜʝʣʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʢʨʠʪʝʨʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ (ʫʨʘʚʥʝʥʠʷ ʧʦʜʦʙʠʷ), 

ʧʦʣʫʯʝʥʥʳʝ ʤʝʪʦʜʘʤʠ ʦʙʦʙʱʝʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʘʩʯʝʪʘʭ 

ʧʨʦʮʝʩʩʦʚ ʩʫʰʢʠ ʟʝʨʥʘ ʠ ʟʝʨʥʦʩʫʰʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ. 

ʇʨʠ ʢʦʥʚʝʢʪʠʚʥʦʡ ʩʫʰʢʝ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʙʤʝʥʘ (ʪʝʧʣʦʦʪʜʘʯʠ) ʘʪ 

ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʢʨʠʪʝʨʠʶ ʅʫʩʩʝʣʴʪʘ: 

                                      Nu = f[Re, Gr Pr, (u/uʢ1)],                                              (2.11) 

ʛʜʝ Re, Gr, ʈr - ʢʨʠʪʝʨʠʠ ʈʝʡʥʦʣʴʜʩʘ, ɻʨʘʩʛʦʬʘ ʠ ʇʨʘʥʜʪʣʷ; u/uʢ1 - ʢʨʠʪʝʨʠʡ 

(ʩʠʤʧʣʝʢʩ), ʚʚʝʜʝʥʥʳʡ ʇ.ɼ. ʃʝʙʝʜʝʚʳʤ, ʚʳʨʘʞʘʶʱʠʡ ʦʪʥʦʰʝʥʠʝ ʩʨʝʜʥʝʛʦ ʚʣʘ-

ʛʦʩʦʜʝʨʞʘʥʠʷ ʤʘʪʝʨʠʘʣʘ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʢ ʩʨʝʜʥʝʤʫ ʢʨʠʪʠʯʝʩʢʦʤʫ 

ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʶ uʢ1. 

ɺ ʧʝʨʚʳʡ ʧʝʨʠʦʜ ʩʫʰʢʠ, ʢʦʛʜʘ u > uʢ1, ʢʨʠʪʝʨʠʡ Nu ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʘʵʨʦ-

ʜʠʥʘʤʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʦʩʪʦʷʥʥʦʡ ʚʝʣʠʯʠʥʦʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʝʨʚʳʡ ʧʝʨʠʦʜ ʩʫʰʢʠ ʥʘ ʚʝʣʠʯʠʥʫ ʘʪ ʤʦʛʫʪ ʦʢʘʟʘʪʴ 

ʚʣʠʷʥʠʝ ʪʦʣʴʢʦ ʚʝʣʠʯʠʥʳ, ʚʭʦʜʷʱʠʝ ʚ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʢʨʠʪʝʨʠʷ ʅʫʩʩʝʣʴʪʘ: 

Nu = ʘʪ l/ɚ, 

ʛʜʝ ʘʪ - ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʙʤʝʥʘ, ɺʪ/(ʤ
2
ĿÁʉ); l ï ʣʠʥʝʡʥʳʡ ʭʘʨʘʢʪʝʨʥʳʡ ʨʘʟ-

ʤʝʨ ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʦʧʨʝʜʝʣʷʶʪ ʚʜʦʣʴ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʘʛʝʥ-

ʪʘ ʩʫʰʢʠ, ʤ; ɚ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, ɺʪ/(ʤĿÁʉ), 

ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʥʳʡ ʨʘʟʤʝʨ l, ʢʦʪʦʨʳʡ ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʩʘʜʢʠ 

ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʩʫʰʢʝ. 

ʊʘʢ ʢʘʢ Nu = const, ʪʦ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ l ʘʪ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, 

ʨʘʟʤʝʨʳ ʟʝʨʥʘ ʠʟʤʝʥʷʶʪʩʷ ʠʤʝʥʥʦ ʚ ʧʝʨʚʳʡ ʧʝʨʠʦʜ ʩʫʰʢʠ. ɼʣʷ ʟʝʨʥʦʚʳʭ ʧʨʦ-

ʜʫʢʪʦʚ ʧʦʚʝʨʭʥʦʩʪʴ ʪʝʧʣʦʦʙʤʝʥʘ F, ʪʘʢ ʞʝ ʢʘʢ ʠ ʚʝʣʠʯʠʥʘ l, ʫʤʝʥʴʰʘʝʪʩʷ. ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʘʪ ʠ F ʠʟʤʝʥʷʶʪʩʷ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ɺʦ ʤʥʦʛʠʭ 

ʩʣʫʯʘʷʭ ʠʟʤʝʥʝʥʠʝ ʘʪ ʠ F ʟʘ ʧʝʨʚʳʡ ʧʝʨʠʦʜ ʩʫʰʢʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ; ʧʦʵʪʦʤʫ ʩ 

ʙʦʣʴʰʦʡ ʩʪʝʧʝʥʴʶ ʧʨʠʙʣʠʞʝʥʠʷ ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʧʨʠ ʥʝʠʟʤʝʥʥʳʭ ʧʘʨʘʤʝʪ-

ʨʘʭ ʘʛʝʥʪʘ ʩʫʰʢʠ ʧʨʦʠʟʚʝʜʝʥʠʝ ʘʪ F (tc ï tʛʧ), ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʩʢʦʨʦʩʪʴ ʩʫʰʢʠ 

ʦʩʪʘʶʪʩʷ ʧʦʩʪʦʷʥʥʳʤʠ. ɿʜʝʩʴ tc ʠ tʛʧ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʩʫʰʠʣʴʥʦʡ 

ʫʩʪʘʥʦʚʢʝ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, Áʉ. 

ʇʝʨʠʦʜ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʚ ʪʦʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ 

ʚʣʘʞʥʦʩʪʴ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʩʪʘʥʦʚʠʪʩʷ ʨʘʚʥʦʡ ʤʘʢʩʠʤʘʣʴʥʦʡ ʛʠʛʨʦ-

ʩʢʦʧʠʯʝʩʢʦʡ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʫʛʣʫʙʣʝʥʠʷ ʟʦʥʳ ʠʩʧʘʨʝʥʠʷ 

ʚʥʫʪʨʴ ʤʘʪʝʨʠʘʣʘ. ʇʨʠ ʵʪʦʤ ʪʘʢʞʝ ʧʨʝʢʨʘʱʘʝʪʩʷ ʦʭʣʘʞʜʘʶʱʝʝ ʜʝʡʩʪʚʠʝ ʧʨʦ-

ʮʝʩʩʘ ʠʩʧʘʨʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʵʪʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʨʝʤʠʪʩʷ ʢ ʪʝʤʧʝʨʘʪʫʨʝ ʩʨʝʜʳ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʳ tc. ɺʤʝʩʪʝ ʩ ʪʝʤ 

ʚ ʩʚʷʟʠ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ ʟʝʨʥʘ (u/uʢ1 < 1) ʯʠʩʣʦ Nu, ʘ ʩʣʝʜʦʚʘ-
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ʪʝʣʴʥʦ, ʠ ʘʪ ʥʘʯʠʥʘʶʪ ʫʤʝʥʴʰʘʪʴʩʷ. 

ɺʩʝ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʦʪʳ, ʧʝʨʝʜʘʚʘʝʤʦʡ ʦʪ 

ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʢ ʚʳʩʫʰʠʚʘʝʤʦʤʫ ʟʝʨʥʫ. 

ɺ ʩʘʤʦʤ ʜʝʣʝ, ʝʩʣʠ ʟʦʥʘ ʠʩʧʘʨʝʥʠʷ ʚʣʘʛʠ ʥʘʭʦʜʠʪʩʷ ʚʥʫʪʨʠ ʤʘʪʝʨʠʘʣʘ, ʘ 

ʥʝ ʥʘ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ, ʪʦ ʚʣʘʛʘ ʤʘʪʝʨʠʘʣʘ ʠʟ ʝʛʦ ʮʝʥʪʨʘʣʴʥʳʭ ʩʣʦʝʚ ʜʦʭʦʜʠʪ ʜʦ 

ʟʦʥʳ ʠʩʧʘʨʝʥʠʷ ʚ ʞʠʜʢʦʤ ʚʠʜʝ, ʘ ʦʪ ʟʦʥʳ ʠʩʧʘʨʝʥʠʷ ʜʦ ʧʦʚʝʨʭʥʦʩʪʠ ʦʥʘ ʫʞʝ 

ʜʚʠʞʝʪʩʷ ʚ ʧʘʨʦʦʙʨʘʟʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʅʘʭʦʜʷʩʴ ʚ ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʪʝʣʴʥʦʤ ʢʦʥ-

ʪʘʢʪʝ ʩʦ ʩʪʝʥʢʘʤʠ ʧʦʨ, ʧʘʨ ʫʩʧʝʚʘʝʪ ʧʨʦʛʨʝʪʴʩʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʩʪʝʥʦʢ. ɼʨʫʛʠ-

ʤʠ ʩʣʦʚʘʤʠ, ʤʦʞʥʦ ʧʨʠʥʷʪʴ, ʯʪʦ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʚʣʘʛʘ ʚ ʚʠʜʝ ʧʘʨʘ 

ʫʭʦʜʠʪ ʚ ʩʨʝʜʫ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʳ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʨʘʚʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʛʨʝʶ-

ʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ tʛʧ, ʢʦʪʦʨʘʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʦ ʚʪʦʨʦʡ ʧʝʨʠʦʜ ʩʫʰʢʠ ʚʳʰʝ, 

ʯʝʤ ʪʝʤʧʝʨʘʪʫʨʘ ʠʩʧʘʨʝʥʠʷ ʚʣʘʛʠ (tʠʩʧ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʭʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʨʦʮʝʩʩʘ ʚʦ ʚʪʦʨʦʡ ʧʝʨʠʦʜ 

ʩʫʰʢʠ ʷʚʣʷʝʪʩʷ ʫʙʳʚʘʶʱʘʷ (ʧʘʜʘʶʱʘʷ) ʩʢʦʨʦʩʪʴ. ɺ ʩʘʤʦʤ ʥʘʯʘʣʝ ʵʪʦʛʦ ʧʝʨʠʦ-

ʜʘ ʦʥʘ ʨʘʚʥʘ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʠ ʧʝʨʚʦʛʦ ʧʝʨʠʦʜʘ; ʟʘʪʝʤ ʧʦ ʤʝʨʝ ʫʛʣʫʙʣʝʥʠʷ 

ʟʦʥʳ ʠʩʧʘʨʝʥʠʷ ʚʥʫʪʨʴ ʤʘʪʝʨʠʘʣʘ ʠ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ 

ʩʢʦʨʦʩʪʴ ʩʫʰʢʠ ʫʤʝʥʴʰʘʝʪʩʷ, ʩʥʠʞʘʷʩʴ ʜʦ ʥʫʣʷ, ʢʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʩʪʘʥʦʚʠʪʩʷ ʨʘʚʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʩʨʝʜʳ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʳ. ʇʨʠ ʵʪʦʤ 

ʚʣʘʞʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʩʪʘʥʦʚʠʪʩʷ ʨʘʚʥʦʡ ʨʘʚʥʦʚʝʩʥʦʡ ʚʣʘʞʥʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʱʝʡ ʧʘʨʘʤʝʪʨʘʤ ʩʨʝʜʳ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʳ, ʠ ʩʫʰʢʘ ʧʨʝʢʨʘʱʘʝʪʩʷ. 

ɺʥʫʪʨʝʥʥʠʡ ʚʣʘʛʦʧʝʨʝʥʦʩ ʚ ʧʨʦʮʝʩʩʘʭ ʩʫʰʢʠ ʦʧʠʩʳʚʘʝʪʩʷ ʢʨʠʪʝʨʠʘʣʴ-

ʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ɸ.ɺ. ʃʳʢʦʚʳʤ ʠ ʖ.ɸ. ʄʠʭʘʡʣʦʚʳʤ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʫʨʘʚʥʝʥʠʷ ʜʣʷ ʧʦʣʷ ʪʝʤʧʝʨʘʪʫʨ ʠ ʧʦʣʷ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʡ ʚʥʫʪʨʠ ʤʘʪʝʨʠʘʣʘ ʚ 

ʧʨʦʮʝʩʩʝ ʩʫʰʢʠ ʠʤʝʶʪ ʦʙʱʠʡ ʚʠʜ: 

ʧʨʠ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʪʨʝʪʴʝʛʦ ʨʦʜʘ 

                            
Ƞ Ƞ 

Ƞ 
ὪὒόȠὄὭȠὑέȠὖὲȠ ‐ȠὊέȠ ‚Ⱦὰ;                       (2.12) 

ʧʨʠ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʚʪʦʨʦʛʦ ʨʦʜʘ 

                               
Ƞ Ƞ 

Ƞ 
ὪὒόȠὑὭȠὑέȠὖὲȠ ‐ȠὊέȠ ‚Ⱦὰ;                    (2.13) 

ʛʜʝ —‚Ƞ † - ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʪʦʯʢʝ ʟʝʨʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʢʦʦʨʜʠʥʘʪʦʡ ‚ ʚ ʤʦ-
ʤʝʥʪ ʚʨʝʤʝʥʠ Ű; —‚Ƞ π - ʪʦ ʞʝ, ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ (ʧʨʠ Ű = 0); ‚Ⱦὰ ï 
ʙʝʟʨʘʟʤʝʨʥʘʷ ʢʦʦʨʜʠʥʘʪʘ, ʢʦʪʦʨʘʷ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ, 

ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʩʭʦʜʥʳʭ ʪʦʯʢʘʭ ʥʘʪʫʨʳ ʠ ʤʦʜʝʣʠ (l ï ʦʧʨʝʜʝʣʷʶʱʠʡ ʨʘʟʤʝʨ 

ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ); 

ʧʨʠ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʪʨʝʪʴʝʛʦ ʨʦʜʘ 

                         
Ƞ Ƞ 

Ƞ ̑
ὪὒόȠὄὭȠὑέȠὖὲȠ ‐ȠὊέȠ ‚Ⱦὰ;                     (2.14) 

ʧʨʠ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʚʪʦʨʦʛʦ ʨʦʜʘ 

                              
Ƞ Ƞ 

Ƞ ̑
ὪὒόȠὑὭȠὑέȠὖὲȠ ‐ȠὊέȠ ‚Ⱦὰ;                (2.15) 

ʛʜʝ u, uʨ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʝ ʠ ʨʘʚʥʦʚʝʩʥʦʝ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʝ ʤʘ-

ʪʝʨʠʘʣʘ, ʢʛ/(ʢʛ ʩʫʭ. ʚʝʱʝʩʪʚʘ). 

ʈʘʟʚʝʨʥʫʪʳʝ ʬʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ ʧʝʨʝʥʦʩʘ ʪʝʧʣʦʪʳ ʠ ʚʣʘʛʠ ʚ ʧʨʦʮʝʩʩʝ 
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ʩʫʰʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʠʬ-

ʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʢʨʠʪʝʨʠʘʣʴʥʦʡ ʬʦʨʤʝ: 

1) ʧʝʨʠʦʜ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ: 

ρ ρ ‐ὑέὒόὑὭȾὄὭ ρȾς‐ὑέὒόὑὭ ρ ὼ ς
ὄὭ; 

ὑὭ ː ρὒόὊέ ρȾς ρ ‐ὑέὖὲὒόὰ ὼ ; 

ʛʜʝ ὸ ὸ ʧʦʪʝʥʮʠʘʣ ʪʝʧʣʦʧʝʨʝʥʦʩʘ, t ï ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ ʥʘ ʚʳʭʦʜʝ ʠʟ ʩʫ-

ʰʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ, Áʉ; t0 - ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ ʥʘ ʚʭʦʜʝ ʚ ʩʫʰʠʣʴʥʫʶ ʫʩʪʘʥʦʚ-

ʢʫ, Áʉ; x ï ʢʨʠʪʝʨʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʣʠʥʝʡʥʳʡ ʨʘʟʤʝʨ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʳ; ʭ 

= r/l; r ï ʪʦʣʱʠʥʘ ʟʝʨʥʦʚʦʛʦ ʩʣʦʷ ʚ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʝ, ʤ; ɻ ï ʬʘʢʪʦʨ ʬʦʨʤʳ. 

ɼʣʷ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʚʳʧʦʣʥʝʥʥʦʡ ʚ ʬʦʨʤʝ ʧʣʘʩʪʠʥʳ ɻ = 0, x = r/l; 

ʜʣʷ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʚʳʧʦʣʥʝʥʥʦʡ ʚ ʬʦʨʤʝ ʮʠʣʠʥʜʨʘ ɻ = 1. 

2) ʧʝʨʠʦʜ ʧʘʜʘʶʱʝʡ ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ 

В В ὄ ὗ ὪὑὭȠ ὑὭȠ ὖὲȠ ὒόȠ ‐Ƞ Ὂέ; 

В В ὄ ὗ ὪὑὭȠ ὑὭȠ ὖὲȠ ὒόȠ ‐Ƞ Ὂέ; 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ ʠ ʨʝʞʠʤʘ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʪʝ ʠʣʠ ʠʥʳʝ ʢʨʠʪʝ-

ʨʠʠ ʪʝʧʣʦ- ʠ ʤʘʩʩʦʧʝʨʝʥʦʩʘ ʧʨʠʦʙʨʝʪʘʶʪ ʜʦʤʠʥʠʨʫʶʱʝʝ ʟʥʘʯʝʥʠʝ. 

ɺʳʚʦʜʳ 

ʅʝʧʨʝʨʳʚʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʡ ʟʝʨʥʦʩʫʰʠʣʴʥʦʡ ʪʝʭʥʠʢʠ, 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʫʣʫʯʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʛʦʪʦ-

ʚʦʛʦ ʧʨʦʜʫʢʪʘ ʠ ʤʠʥʠʤʠʟʘʮʠʝʡ ʫʜʝʣʴʥʳʭ ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ ʥʘ ʧʨʦʮʝʩʩ ʠʩʧʘʨʝʥʠʷ 

ʚʣʘʛʠ ʠʟ ʟʝʨʥʘ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʯʝ-

ʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʣʦʞʥʷʶʪ ʤʝʪʦʜʳ ʨʘʩʯʸʪʘ ʩʪʨʫʢʪʫʨʳ ʠ ʧʘʨʘ-

ʤʝʪʨʦʚ ʟʝʨʥʦʩʫʰʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʧʨʠ ʠʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ. ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦ-

ʜʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʩʨʦʢʠ ʩʦʟʜʘʥʠʷ 

ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʩʫʰʢʠ ʟʝʨʥʘ, ʘ ʪʘʢʞʝ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦ-

ʚʘʥʠʷ. 

ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʠ ʢʨʠʪʝʨʠʠ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʩʦʟʜʘʥʠʶ ʟʝʨ-

ʥʦʩʫʰʠʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʘ ʪʘʢʞʝ ʦʩʥʦʚʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʧʨʦ-

ʮʝʩʩʘ ʩʫʰʢʠ ʟʝʨʥʘ ʧʦʟʚʦʣʷʪ ʨʘʟʨʘʙʦʪʘʪʴ ʥʦʚʳʝ ʟʝʨʥʦʩʫʰʠʣʢʠ, ʵʬʬʝʢʪʠʚʥʳʝ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʣʫʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ 

ʟʘʪʨʘʪʘʭ ʵʥʝʨʛʠʠ. 
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3 ʊɽʆʈɽʊʀʏɽʉʂʀɽ ɸʉʇɽʂʊʓ ʇʈʆʎɽʉʉɸ ʉʋʐʂʀ ɿɽʈʅɸ 

ʇʨʦʮʝʩʩ ʩʫʰʢʠ ʟʝʨʥʘ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʤ, ʥʦ ʠ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ, ʚ ʭʘʨʘʢʪʝʨʝ ʧʨʦʪʝʢʘʥʠʷ ʢʦʪʦʨʦʛʦ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʠʛʨʘʝʪ 

ʬʦʨʤʘ ʩʚʷʟʠ ʚʣʘʛʠ ʩ ʚʳʩʫʰʠʚʘʝʤʳʤ ʤʘʪʝʨʠʘʣʦʤ. 

ʆʩʥʦʚʦʡ ʪʝʦʨʠʠ ʩʫʰʢʠ ʟʝʨʥʘ ʷʚʣʷʶʪʩʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʝʨʝʥʦʩʘ ʪʝʧʣʦʪʳ 

ʠ ʚʣʘʛʠ ʚ ʟʝʨʥʦʚʢʝ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʝʸ ʥʘʛʨʝʪʳʤʠ ʛʘʟʘʤʠ, ʩ ʛʦʨʷʯʠʤʠ ʧʦ-

ʚʝʨʭʥʦʩʪʷʤʠ, ʘ ʪʘʢʞʝ ʚ ʧʨʦʮʝʩʩʘʭ ʦʙʣʫʯʝʥʠʷ ʪʝʧʣʦʚʳʤʠ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ 

ʚʦʣʥʘʤʠ ʧʨʠ ʥʘʣʠʯʠʠ ʬʘʟʦʚʳʭ ʧʨʝʚʨʘʱʝʥʠʡ. 

ʊʝʦʨʠʷ ʩʫʰʢʠ ʟʝʨʥʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʨʘʟʜʝʣʦʚ ʥʘʫʢʠ ʦ ʪʝʧʣʦ- ʠ ʤʘʩʩʦ-

ʦʙʤʝʥʝ. ɺ ʧʨʦʮʝʩʩʝ ʩʫʰʢʠ ʟʝʨʥʘ ʧʨʦʠʩʭʦʜʷʪ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ, ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʩʚʦʡʩʪʚ ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʀʟʤʝʥʝʥʠʝ ʵʪʠʭ ʩʚʦʡʩʪʚ ʦʙʫʩʣʦʚʣʝʥʦ ʠʟʤʝʥʝʥʠʝʤ ʬʦʨʤ ʩʚʷʟʠ ʚʣʘʛʠ ʩ ʟʝʨʥʦʤ ʠ 

ʝy ʯʘʩʪʠʯʥʳʤ ʫʜʘʣʝʥʠʝʤ ʧʫʪʝʤ ʠʩʧʘʨʝʥʠʷ. 

ʇʨʠʚʝʜʸʥʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʤʝʶʪ ʮʝʣʴ ʫʩʪʘʥʦʚʠʪʴ ʢʦʣʠ-

ʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ, ʠʟʤʝʥʷʶʱʠʤʠʩʷ ʚ ʧʨʦ-

ʮʝʩʩʝ ʩʫʰʢʠ ʟʝʨʥʘ. 

3.1 ʆʩʥʦʚʳ ʩʪʘʪʠʢʠ ʠ ʢʠʥʝʤʘʪʠʢʠ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʟʝʨʥʘ 

ɺ ʩʪʘʪʠʢʝ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʟʝʨʥʘ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʠʟʤʝʥʝʥʠ,̫ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʢʦʪʦʨʳʭ ʥʘʩʪʫʧʘʝʪ ʨʘʚʥʦʚʝʩʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʣʘʞʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʪ. ʝ. ʧʨʝʢʨʘʱʘ-

ʝʪʩʷ ʚʥʝʰʥʠʡ ʦʙʤʝʥ ʚʣʘʛʦʡ ʤʝʞʜʫ ʤʘʪʝʨʠʘʣʦʤ ʠ ʚʦʟʜʫʭʦʤ. ɺʣʘʞʥʦʩʪʴ ʤʘʪʝʨʠ-

ʘʣʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʩʦʩʪʦʷʥʠʶ ʨʘʚʥʦʚʝʩʠʷ, ʷʚʣʷʝʪʩʷ ʨʘʚʥʦʚʝʩʥʦʡ ʚʣʘʞʥʦ-

ʩʪʴʶ ɤʨ. 

ʈʘʚʥʦʚʝʩʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫ-

ʪʦ ʧʫʪʝʤ ʧʦʛʣʦʱʝʥʠʷ ʚʦʜʷʥʦʛʦ ʧʘʨʘ ʠʟ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ (ʩʦʨʙʮʠʠ) ʠʣʠ ʞʝ 

ʧʫʪʝʤ ʠʩʧʘʨʝʥʠʷ ʚʣʘʛʠ ʠʟ ʤʘʪʝʨʠʘʣʘ (ʜʝʩʦʨʙʮʠʠ). 

ʋʩʣʦʚʠʷ ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʩʦʨʙʮʠʠ ʠ ʜʝʩʦʨʙʮʠʠ ʧʦʜʨʦʙʥʦ ʧʨʠʚʝʜʝ-

ʥʳ ʚ ʛʣʘʚʝ 2 ʤʦʥʦʛʨʘʬʠʠ. 

ɿʝʨʥʦ ʧʦ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ ʷʚʣʷʝʪʩʷ ʢʘʧʠʣʣʷʨʥʦʧʦʨʠʩʪʳʤ ʪʝʣʦʤ. ʇʨʠ ʵʪʦʤ 

ʫʜʘʣʝʥʠʝ ʚʣʘʛʠ ʠʟ ʧʦʜʦʙʥʳʭ ʪʝʣ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʘʨʫʰʝʥʠʝʤ ʝʸ ʩʚʷʟʠ ʩ ʚʳʩʫ-

ʰʠʚʘʝʤʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʥʘ ʯʪʦ ʟʘʪʨʘʯʠʚʘʝʪʩʷ ʵʥʝʨʛʠʷ. ɺ ʧʨʠʣʦʞʝʥʠʠ ɹ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʬʦʨʤ ʩʚʷʟʠ ʚʣʘʛʠ ʩ ʚʳʩʫʰʠʚʘʝʤʳʤ ʤʘʪʝʨʠʘʣʦʤ ʧʦ ʦʩ-

ʥʦʚʥʳʤ ʧʨʠʟʥʘʢʘʤ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʫʰʢʘ ʟʝʨʥʘ ʚ ʦʩʥʦʚʥʦʤ ʟʘʪʨʘʛʠʚʘʝʪ 

ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʫʶ ʩʚʷʟʴ ʚʣʘʛʠ ʩ ʤʘʪʝʨʠʘʣʦʤ ʠ ʯʘʩʪʠʯʥʦ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʫʶ. 

ʈʘʚʥʦʚʝʩʥʘ ̫ʚʣʘʞʥʦʩʪ,ɹ ɤʨ ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʟʝʨʥʘ ʟʘʚʠʩʠʪ ʦʪ ʧʘʨʮʠʘʣʴʥʦ-

ʛʦ ʜʘʚʣʝʥʠʷ ʧʘʨʘ ʚ ʚʦʟʜʫʭʝ ʨʧ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʦʪ ʝʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞ-

ʥʦʩʪʠ ű, ʪʘʢ ʢʘʢ 

ű = ʨʧ/ ʨʥ, 

ʛʜʝ ʨʥ - ʜʘʚʣʝʥʠʝ ʥʘʩʳʱʝʥʥʦʛʦ ʧʘʨʘ ʧʨʠ ʜʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʇʘ. 

ʇʦʜʦʙʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʟʝʨʥʘ ʛʨʘʬʠʯʝʩʢʠ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ 

ʧʣʘʚʥʳʭ ʢʨʠʚʳʭ S-ʦʙʨʘʟʥʦʡ ʬʦʨʤʳ. ɽʩʣʠ ʢʨʠʚʘʷ ʧʦʣʫʯʝʥʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʚʣʘʞ-

ʥʝʥʠʷ ʤʘʪʝʨʠʘʣʘ, ʪʦ ʝʝ ʥʘʟʳʚʘʶʪ ʠʟʦʪʝʨʤʦʡ ʩʦʨʙʮʠʠ; ʝʩʣʠ ʢʨʠʚʘʷ ʧʦʣʫʯʝʥʘ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʘʨʝʥʠʷ ʚʦʜʳ ʠʟ ʤʘʪʝʨʠʘʣʘ - ʠʟʦʪʝʨʤʦʡ ʜʝʩʦʨʙʮʠʠ. ʀʟʦʪʝʨʤʳ 
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ʩʦʨʙʮʠʠ ʠ ʜʝʩʦʨʙʮʠʠ ʥʝʩʢʦʣʴʢʦ ʥʝ ʩʦʚʧʘʜʘʶʪ (ʧʨʠ ű = const ɤʨ ʩʦʨʙʮʠʠ ʤʝʥʴ-

ʰʝ, ʯʝʤ ɤʨ ʜʝʩʦʨʙʮʠʠ) - ʷʚʣʝʥʠʝ ʩʦʨʙʮʠʦʥʥʦʛʦ ʛʠʩʪʝʨʝʟʠʩʘ. 

ʅʘ ʨʠʩʫʥʢʝ 3.1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʟʦʪʝʨʤʘ ʜʝʩʦʨʙʮʠʠ (ʢʨʠʚʘʷ ʨʘʚʥʦʚʝʩʥʦʡ 

ʚʣʘʞʥʦʩʪʠ), ʪʠʧʠʯʥʘʷ ʜʣʷ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʟʝʨʥʘ, ʢʘʢ ʢʘʧʠʣʣʷʨʥʦ-ʧʦʨʠʩʪʦʛʦ 

ʢʦʣʣʦʠʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʂʘʞʜʘʷ ʪʦʯʢʘ ʵʪʦʡ ʢʨʠʚʦʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʚʥʦʚʝʩʥʦʤʫ 

ʩʦʩʪʦʷʥʠʶ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ. ʇʨʠ ʠʟʤʝʥʝʥʠʠ 

ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʨʘʚʥʦʚʝʩʠʝ ʥʘʨʫʰʘʝʪʩʷ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ű1 ʚʳʩʫʰʠʚʘʝʤʳʡ ʤʘʪʝʨʠʘʣ ʠʤʝʝʪ ʨʘʚʥʦʚʝʩʥʫʶ ʚʣʘʞʥʦʩʪʴ 

ɤ1. 

ɽʩʣʠ ʞʝ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʫʚʝʣʠʯʠʪʩʷ ʜʦ ʟʥʘʯʝʥʠʷ ű2, ʪʦ ʨʘʚʥʦʚʝʩʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʥʘʨʫʰʠʪʩʷ, ʚʣʘʞʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʥʘʯʥʝʪ ʚʦʟʨʘʩʪʘʪʴ ʟʘ ʩʯʝʪ ʩʦʨʙʮʠʠ 

ʚʣʘʛʠ ʠʟ ʚʦʟʜʫʭʘ. ʈʘʚʥʦʚʝʩʠʝ ʚʦʩʩʪʘʥʦʚʠʪʩʷ ʣʠʰʴ ʧʨʠ ʥʦʚʦʡ ʨʘʚʥʦʚʝʩʥʦʡ 

ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ ɤ2, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ű2. 

 
ʈʠʩʫʥʦʢ 3.1 ï ʀʟʦʪʝʨʤʘ ʜʝʩʦʨʙʮʠʠ: 

ű ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ, %; ɤʥ, ɤʛ, ɤʢ ï ʥʘʯʘʣʴʥʘʷ, ʛʠʛʨʦʩʢʦʧʠʯʝ-

ʩʢʘʷ ʠ ʢʨʠʪʠʯʝʩʢʘʷ (ʢʦʥʝʯʥʘʷ) ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, %; ɤʫ ï ʫʜʘʣʷ-

ʝʤʘʷ ʚʣʘʛʘ, %; ʨʧ ʠ ʨʤ ï ʧʘʨʮʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʧʘʨʘ ʚ ʦʢʨʫʞʘʶʱʝʤ ʚʦʟʜʫʭʝ ʠ ʫ 

ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʨʥʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʇʘ; ʨʥ ï ʜʘʚʣʝʥʠʝ ʥʘʩʳʱʝʥʥʦʛʦ ʧʘʨʘ, ʇʘ 

ɿʝʨʥʦ ʤʦʞʝʪ ʧʦʛʣʦʱʘʪʴ ʚʣʘʛʫ ʧʫʪʝʤ ʩʦʨʙʮʠʠ ʠʟ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ 

ʣʠʰʴ ʜʦ ʛʠʛʨʦʩʢʦʧʠʯʝʩʢʦʡ ʚʣʘʞʥʦʩʪʠ ɤʛ, ʧʦʜ ʢʦʪʦʨʦʡ ʧʦʥʠʤʘʶʪ ʨʘʚʥʦʚʝʩʥʫ  ʁ

ʚʣʘʞʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʧʦʣʥʦʤ ʥʘʩʳʱʝʥʠʠ ʚʦʟʜʫʭʘ (ű = 100 %). ɼʘʣʴʥʝʡʰʝʝ 

ʫʚʣʘʞʥʝʥʠʝ ʟʝʨʥʘ ʧʨʦʠʩʭʦʜʠʪ ʣʠʰʴ ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʝʛʦ ʢʦʥʪʘʢʪʝ ʩ ʚʦ-

ʜʦʡ [13, 55]. 

ʇʨʠ ʧʦʥʠʞʝʥʠʠ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʜʦ ű3 ʚʣʘʞʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʫʤʝʥʴ-

ʰʠʪʩʷ ʜʦ ɤ3 ʚʩʣʝʜʩʪʚʠʝ ʜʝʩʦʨʙʮʠʠ ʚʣʘʛʠ ʠʟ ʤʘʪʝʨʠʘʣʘ. ʆʙʝʟʚʦʞʠʚʘʥʠʝ ʟʝʨʥʘ 
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ʧʫʪʝʤ ʜʝʩʦʨʙʮʠʠ ʚʣʘʛʠ ʧʨʦʠʩʭʦʜʠʪ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʫʜʘʣʠʪʩʷ ʚʩʷ ʩʚʦʙʦʜʥʘʷ 

ʚʣʘʛʘ. ʂʨʠʪʠʯʝʩʢʘʷ ʚʣʘʞʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ɤʢ (ʢʦʥʝʯʥʘʷ ʨʘʚʥʦʚʝʩʥʘʷ ʚʣʘʞʥʦʩʪʴ) 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʣʠʯʠʶ ʚ ʟʝʨʥʝ ʣʠʰʴ ʩʚʷʟʘʥʥʦʡ ʚʣʘʛʠ, ʢʦʪʦʨʫʶ ʥʝʣʴʟʷ ʫʜʘʣʠʪʴ 

ʧʫʪʝʤ ʜʝʩʦʨʙʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʨʠʚʘʷ ʨʘʚʥʦʚʝʩʥʦʡ ʚʣʘʞʥʦʩʪʠ (ʠʟʦʪʝʨʤʘ ʜʝʩʦʨʙʮʠʠ) 

ʨʘʟʜʝʣʷʝʪ ʧʣʦʱʘʜʴ ʛʨʘʬʠʢʘ ʥʘ ʜʚʝ ʯʘʩʪʠ: ʚʝʨʭʥʶʶ, ʟʘʢʣʶʯʝʥʥʫʶ ʤʝʞʜʫ ʢʨʠ-

ʚʦʡ, ʦʩʴʶ ʦʨʜʠʥʘʪ ʠ ʧʨʷʤʦʡ ű = 100 %, ʝʸ ʥʘʟʳʚʘʶʪ ʦʙʣʘʩʪʴʶ ʩʦʨʙʮʠʠ; ʥʠʞ-

ʥʶʶ, ʦʛʨʘʥʠʯʝʥʥʫʶ ʢʨʠʚʦʡ, ʦʩʴʶ ʘʙʩʮʠʩʩ ʠ ʧʨʷʤʳʤʠ ɤ = ɤʛ ʠ ɤ = ɤʢ, - ʦʙʣʘ-

ʩʪʴʶ ʜʝʩʦʨʙʮʠʠ. 

ʍʘʨʘʢʪʝʨʥʘ ʥʘ ʵʪʦʤ ʛʨʘʬʠʢʝ ʛʠʛʨʦʩʢʦʧʠʯʝʩʢʘʷ ʪʦʯʢʘ (ɤ = ɤʛ, ű = 100 %): 

ʩʣʝʚʘ ʦʪ ʥʝʸ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʦʙʣʘʩʪʴ ʛʠʛʨʦʩʢʦʧʠʯʝʩʢʦʛʦ, ʩʧʨʘʚʘ - ʦʙʣʘʩʪʴ ʚʣʘʞ-

ʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʘʪʝʨʠʘʣʘ. 

ʆʙʣʘʩʪʴ ʦʪ ɤʥ ʜʦ ɤʢ (ʥʠʞʝ ʠʟʦʪʝʨʤʳ ʜʝʩʦʨʙʮʠʠ) ʥʘʟʳʚʘʶʪ ʦʙʣʘʩʪʴʶ 

ʩʫʰʢʠ. ʊʘʢ ʢʘʢ ʧʨʠ ʩʫʰʢʝ ʟʝʨʥʘ ʥʘʛʨʝʪʳʤ ʚʦʟʜʫʭʦʤ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʧʘʨʘʤʝʪ-

ʨʘʤʠ (ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ) ʤʦʞʥʦ ʫʜʘʣʠʪʴ ʥʝ 

ʚʩʶ ʚʣʘʛʫ, ʘ ʪʦʣʴʢʦ ʜʦʚʝʩʪʠ ʚʳʩʫʰʠʚʘʝʤʳʡ ʤʘʪʝʨʠʘʣ ʜʦ ʨʘʚʥʦʚʝʩʥʦʡ ʚʣʘʞʥʦ-

ʩʪʠ ɤʨ, ʚʚʦʜʪ̫ ʧʦʥʷʪʠʝ ʫʜʘʣʷʝʤʦʡ ʚʣʘʛʠ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʦʡ 

ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠʟ ʚʳʨʘʞʝʥʠʷ: 

‫ ‫ʥ .‫ʢ 

ʅʘ ʨʘʚʥʦʚʝʩʥʫʶ ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ 

ʦʢʘʟʳʚʘʝʪ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ (ʪʘʙʣʠʮʘ 3.1). 

ʊʘʙʣʠʮʘ 3.1 ï ɿʘʚʠʩʠʤʦʩʪʴ ʨʘʚʥʦʚʝʩʥʦʡ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ ʨʞʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨ  r

                       ʘʛʝʥʪʘ ʩʫʰʢʠ ʧʨʠ ʢʦʥʚʝʢʪʠʚʥʦʤ ʩʧʦʩʦʙʝ ʪʝʧʣʦʧʦʜʚʦʜʘ [43] 
ʊʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʚʘ ʘʛʝʥʪʘ ʩʫʰʢʠ t, Áʉ ʈʘʚʥʦʚʝʩʥʘʷ ʚʣʘʞʥʦʩʪʴ ɤʨ, % ʧʨʠ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ű, % 

0 10,8 13 17,6 21,42 27,32 

20 10,16 12,59 16,7 20,29 26,33 

30 9,75 12,12 16,06 19,69 24,26 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʪʘʙʣʠʮʳ 3.1, ʧʨʠ ʚʦʟʨʘʩʪʘʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʘʛʝʥʪʘ ʩʫʰʢʠ 

ʨʘʚʥʦʚʝʩʥʘʷ ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ ʫʤʝʥʴʰʘʝʪʩʷ, ʘ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ - ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

ɺʥʫʪʨʝʥʥʠʡ ʠ ʚʥʝʰʥʠʡ ʪʝʧʣʦ-, ʤʘʩʩʦʦʙʤʝʥ ʚ ʧʨʦʮʝʩʩʘʭ ʪʝʧʣʦʚʦʡ ʦʙʨʘ-

ʙʦʪʢʠ ʟʝʨʥʘ ï ʧʨʦʮʝʩʩ ʩʣʦʞʥʳʡ, ʤʥʦʛʦʢʦʤʧʣʝʢʩʥʳʡ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʟʥʘʯʠ-

ʪʝʣʴʥʳʝ ʪʨʫʜʥʦʩʪʠ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʵʪʦʤʫ ʠʟʫʯʝʥ ʥʝ-

ʜʦʩʪʘʪʦʯʥʦ. 

ʆʜʥʠʤ ʠʟ ʥʘʜʝʞʥʳʭ ʤʝʪʦʜʦʚ ʠʟʫʯʝʥʠʷ ʤʝʭʘʥʠʟʤʘ ʧʝʨʝʤʝʱʝʥʠʷ ʤʘʩʩʳ 

ʚʥʫʪʨʠ ʟʝʨʥʘ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ ʩʫʰʢʠ ʠ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘ-

ʥʠʝ ʧʦʣʝʡ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ. ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʦʮʝʩʩʘ, ʟʘʚʠʩʷʱʝʛʦ 

ʥʝ ʪʦʣʴʢʦ ʦʪ ʚʠʜʘ ʠ ʢʘʯʝʩʪʚʘ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʟʝʨʥʘ, ʥʦ ʠ ʦʪ ʩʧʦʩʦʙʘ ʝʛʦ ʦʙʨʘ-

ʙʦʪʢʠ ʚʳ̫ʚʣʷʝʪ ʜʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʠ ʠʟʫʯʝʥʠʝ ʢʨʠʚʳʭ ʩʫʰʢʠ ʠ ʩʢʦʨʦʩʪʠ ʩʫʰ-

ʢʠ. 

ʇʦʜ ʢʠʥʝʪʠʢʦʡ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʦʙʳʯʥʦ ʧʦʥʠʤʘʶʪ ʠʟʤʝʥʝʥʠʝ ʩʨʝʜʥʝʛʦ 

ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ u(Ű) ʠ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʟʝʨʥʘ tʟʩʨ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. ʕʪʠ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʢʠʥʝʪʠʢʠ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʧʦʟʚʦʣʷʶʪ ʨʘʩʩʯʠʪʘʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʠʩʧʘʨʝʥʥʦʡ ʚʣʘʛʠ ʠʟ ʟʝʨʥʘ ʠ ʨʘʩʭʦʜ ʪʝʧʣʦʪʳ, ʟʘʪʨʘʯʠʚʘʝʤʦʡ ʥʘ ʩʫʰʢʫ. 

ʉʫʰʢʘ - ʧʨʦʮʝʩʩ ʥʝʩʪʘʮʠʦʥʘʨʥʳʡ, ʪ. ʝ. ʠ ʚʣʘʞʥʦʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʘ ʤʘʪʝʨʠ-

ʘʣʘ ʠ ʩʢʦʨʦʩʪʴ ʝʛʦ ʦʙʝʟʚʦʞʠʚʘʥʠʷ ʠʟʤʝʥʷʶʪʩʷ ʚʦ ʚʨʝʤʝʥʠ. ɺ ʪʝʦʨʠʠ ʢʠʥʝʪʠʢʠ 
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ʩʫʰʢʠ ʟʝʨʥʘ ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʧʨʠʥʷʪʦ ʠʣʣʶʩʪʨʠʨʦʚʘʪʴ ʛʨʘʬʠʯʝʩʢʠ, ʚ ʚʠʜʝ ʢʨʠ-

ʚʳʭ ʩʫʰʢʠ (ʚ ʢʦʦʨʜʠʥʘʪʘʭ ʚʣʘʞʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ - ʚʨʝʤʷ), ʢʨʠʚʳʭ ʩʢʦʨʦʩʪʠ 

ʩʫʰʢʠ (ʚ ʢʦʦʨʜʠʥʘʪʘʭ ʩʢʦʨʦʩʪʴ ʩʫʰʢʠ - ʚʣʘʞʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ) ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʭ 

ʢʨʠʚʳʭ (ʚ ʢʦʦʨʜʠʥʘʪʘʭ ʪʝʤʧʝʨʘʪʫʨʘ ʤʘʪʝʨʠʘʣʘ - ʚʣʘʞʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ). 

ɼʘʥʥʳʝ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʪʘʢʠʭ ʛʨʘʬʠʢʦʚ ʧʦʣʫʯʘʶʪ ʧʨʠ ʩʫʰʢʝ ʥʝʙʦʣʴʰʠʭ 

ʧʘʨʪʠʡ ʟʝʨʥʘ, ʦʧʨʝʜʝʣʷʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ ʝʛʦ ʚʣʘʞʥʦʩʪʴ ʠ 

ʪʝʤʧʝʨʘʪʫʨʫ. 

ʇʨʠ ʵʪʦʤ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʢʘʢ ʪʝʤʧʝʨʘʪʫʨʫ, ʩʢʦʨʦʩʪʴ ʠ ʦʪʥʦʩʠʪʝʣʴʥʫʶ 

ʚʣʘʞʥʦʩʪʴ ʘʛʝʥʪʘ ʩʫʰʢʠ ʧʨʠ ʢʦʥʚʝʢʪʠʚʥʦʡ ʩʫʰʢʝ, ʠʣʠ ʪʝʤʧʝʨʘʪʫʨʫ ʛʨʝʶʱʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠ ʢʦʥʪʘʢʪʥʦʡ ʩʫʰʢʝ ʧʦʜʜʝʨʞʠʚʘʶʪ ʧʦʩʪʦʷʥʥʳʤʠ. 

ɺʣʘʞʥʦʩʪʴ ʟʝʨʥʘ ʚ ʧʨʦʮʝʩʩʝ ʩʫʰʢʠ ʦʙʳʯʥʦ ʥʘʭʦʜʷʪ ʨʘʩʯʝʪʥʳʤ ʧʫʪʝʤ ʧʦ 

ʫʙʳʣʠ ʤʘʩʩʳ ʚʣʘʛʠ. ɼʣʷ ʵʪʦʛʦ ʯʝʨʝʟ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ ʚʟʚʝ-

ʰʠʚʘʶʪ ʚʳʩʫʰʠʚʘʝʤʦʝ ʟʝʨʥʦ. 

ʉʢʦʨʦʩʪʴ ʩʫʰʢʠ - ʵʪʦ ʠʟʤʝʥʝʥʠʝ ʚʣʘʞʥʦʩʪʠ ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʟʝʨʥʘ ʚ ʝʜʠ-

ʥʠʮʫ ʚʨʝʤʝʥʠ (dɤ/dŰ, %/ʯ). ʂʨʠʚʳʝ ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ ʦʙʳʯʥʦ ʩʪʨʦʷʪ ʤʝʪʦʜʦʤ 

ʛʨʘʬʠʯʝʩʢʦʛʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ ʧʦ ʢʨʠʚʳʤ ʩʫʰʢʠ. ʉʢʦʨʦʩʪʴ ʩʫʰʢʠ ʚ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʦʧʨʝʜʝʣʷʶʪ ʢʘʢ ʪʘʥʛʝʥʩ ʫʛʣʘ ʥʘʢʣʦʥʘ ʢʘʩʘʪʝʣʴʥʦʡ (tg ɣ), ʧʨʦ-

ʚʝʜʝʥʥʦʡ ʯʝʨʝʟ ʪʦʯʢʫ ʢʨʠʚʦʡ ʩʫʰʢʠ (ʨʠʩʫʥʦʢ 3.2), ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʦʧʨʝʜʝ-

ʣʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ. 

ɺʥʘʯʘʣʝ ʧʨʦʮʝʩʩʘ ʚʣʘʞʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʫʤʝʥʴʰʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʦ 

ʢʨʠʚʦʡ ʣʠʥʠʠ ɸɺ: ʦʥ ʠʥʪʝʥʩʠʚʥʦ ʧʨʦʛʨʝʚʘʝʪʩʷ (ʨʠʩʫʥʦʢ 3.2). ʇʨʦʜʦʣʞʠʪʝʣʴ-

ʥʦʩʪʴ ʧʨʦʛʨʝʚʘ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʤʝʨʦʚ ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʟʝʨʥʘ ʠ ʦʪ ʨʝʞʠʤʘ ʩʫʰʢʠ. 

ʊʘʢ, ʜʣʷ ʤʝʣʢʦʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʧʨʠ ʞʝʩʪʢʠʭ ʨʝʞʠʤʘʭ ʩʪʘʜʠʷ ʧʨʦʛʨʝʚʘ 

ʥʘʩʪʦʣʴʢʦ ʢʨʘʪʢʦʚʨʝʤʝʥʥʘ, ʯʪʦ ʝʝ ʥʘ ʢʨʠʚʦʡ ʩʫʰʢʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʙʥʘʨʫʞʠ-

ʚʘʶʪ. 

 
ʈʠʩʫʥʦʢ 3.2 ï ʂʨʠʚʘʷ ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ: 

ɤʟ ï ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ, %; (ʠʥʜʝʢʩʳ 1 ʠ 2 ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʘʨʘʤʝʪʨʳ ʟʝʨʥʘ ʜʦ ʠ 

ʧʦʩʣʝ ʩʫʰʢʠ); tʩ ï ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʩʫʰʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ, Áʉ; ű ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʚ ʩʫʰʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ, %; v ï ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ ʚ 

ʩʫʰʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ, ʤ/ʩ 
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ʇʦ ʤʝʨʝ ʧʨʦʛʨʝʚʘ ʟʝʨʥʘ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ ʠʟ ʥʝʛʦ ʚʩʝ ʙʦʣʝʝ ʫʩʠʣʠʚʘʝʪʩʷ, ʠ 

ʜʘʣʝʝ ʚʣʘʞʥʦʩʪʴ ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʧʨʷʤʦʡ ʣʠʥʠʠ ɺʉ. ʕʪʦ ï ʧʝʨʚʳʡ ʧʝʨʠʦʜ ʩʫʰʢʠ. 

ʆʥ ʭʘʨʘʢʪʝʨʝʥ ʣʠʥʝʡʥʳʤ ʟʘʢʦʥʦʤ ʠʟʤʝʥʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ. ʇʦʩʣʝ ʜʦ-

ʩʪʠʞʝʥʠʷ ʥʝʢʦʪʦʨʦʛʦ ʟʥʘʯʝʥʠʷ ʚʣʘʞʥʦʩʪʠ (ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʧʝʨʚʘʷ ʢʨʠʪʠʯʝʩʢʘʷ 

ʚʣʘʞʥʦʩʪʴ, ʪʦʯʢʘ ʉ ʥʘ ʨʠʩʫʥʢʝ 3.2) ʧʨʦʮʝʩʩ ʠʩʧʘʨʝʥʠʷ ʟʘʤʝʜʣʷʝʪʩʷ. ʉ ʵʪʦʛʦ 

ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ ʠ ʜʦ ʢʦʥʮʘ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ ʫʤʝʥʴʰʘʝʪʩʷ ʧʦ 

ʢʨʠʚʦʡ ʣʠʥʠʠ. ʕʪʦ ʚʪʦʨʦʡ ʧʝʨʠʦʜ ʩʫʰʢʠ. ɺ ʢʦʥʮʝ ʧʨʦʮʝʩʩʘ ʢʨʠʚʘʷ ʩʫʰʢʠ ʧʨʠ-

ʙʣʠʞʘʝʪʩʷ ʢ ʣʠʥʠʠ ʨʘʚʥʦʚʝʩʥʦʡ ʚʣʘʞʥʦʩʪʠ ɤʨ. ʇʨʠ ʝʝ ʜʦʩʪʠʞʝʥʠʠ ʩʫʰʢʘ ʧʨʝ-

ʢʨʘʱʘʝʪʩʷ. 

ʀʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʩʫʰʢʠ ʪʘʢʞʝ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʢʨʠʚʳʭ ʩʫʰ-

ʢʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʠʟʤʝʥʝʥʠʝ ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʤʝʥʝʥʠʷ 

ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ (ʨʠʩʫʥʦʢ 3.3 ʘ) ʠ ʨʘʟʦʚʦʛʦ ʚʣʘʛʦʩʲʸʤʘ (ʨʠʩʫʥʦʢ 3.3 ʙ). 

ʊʘʢ, ʚ ʩʪʘʜʠʠ ʧʨʦʛʨʝʚʘ ʩʢʦʨʦʩʪʴ ʩʫʰʢʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʪ 0 ʜʦ ʤʘʢʩʠʤʘʣʴ-

ʥʦʛʦ ʟʥʘʯʝʥʠʷ N
c
. 

 
                                           ʘ)                                                         ʙ) 

ʈʠʩʫʥʦʢ 3.3 ï ʂʨʠʚʳʝ ʩʫʰʢʠ: 

1 ï ʢʦʣʣʦʠʜʥʳʝ ʤʘʪʝʨʠʘʣʳ (ʧʨʝʩʩʦʚʘʥʥʦʝ ʤʘʢʘʨʦʥʥʦʝ ʪʝʩʪʦ, ʢʨʘʭʤʘʣ);               

2, 3 ï ʩʣʦʞʥʳʝ ʩʠʩʪʝʤʳ ï ʢʦʣʣʦʠʜʥʳʝ ʢʘʧʠʣʣʷʨʥʦ-ʧʦʨʠʩʪʳʝ ʤʘʪʝʨʠʘʣʳ (ʟʝʨʥʦ, 

ʭʣʝʙ) 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʧʝʨʚʦʛʦ ʧʝʨʠʦʜʘ (I) ʩʢʦʨʦʩʪʴ ʩʫʰʢʠ ʧʦʩʪʦʷʥʥʘ, ʧʦʵʪʦʤʫ 

ʝʛʦ ʥʘʟʳʚʘʶʪ ʧʝʨʠʦʜʦʤ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ. ɿʘʪʝʤ, ʥʘʯʠʥʘʷ ʦʪ ʧʝʨʚʦʡ 

ʢʨʠʪʠʯʝʩʢʦʡ ʚʣʘʞʥʦʩʪʠ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʚʪʦʨʦʛʦ ʧʝʨʠʦʜʘ ʩʢʦʨʦʩʪʴ ʩʫʰʢʠ 

ʩʥʠʞʘʝʪʩʷ. ɺʪʦʨʦʡ ʧʝʨʠʦʜ (II ) ʧʦʵʪʦʤʫ ʥʘʟʳʚʘʶʪ ʧʝʨʠʦʜʦʤ ʧʘʜʘʶʱʝʡ (ʫʙʳʚʘ-

ʶʱʝʡ) ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ. ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʨʘʚʥʦʚʝʩʥʦʡ ʚʣʘʞʥʦʩʪʠ ʩʢʦʨʦʩʪʴ 

ʩʫʰʢʠ ʨʘʚʥʘ ʥʫʣʶ. 

ʈʘʟʣʠʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠʤʝʶʪ ʨʘʟʥʫʶ ʬʦʨʤʫ ʢʨʠʚʦʡ ʚ ʧʝʨʠʦʜʝ ʫʙʳʚʘʶ-

ʱʝʡ ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ. ɽʝ ʬʦʨʤʘ ʟʘʚʠʩʠʪ ʦʪ ʩʪʨʫʢʪʫʨʳ ʤʘʪʝʨʠʘʣʘ, ʝʛʦ ʨʘʟʤʝʨʦʚ, 

ʬʦʨʤ ʩʚʷʟʠ ʚʣʘʛʠ ʩ ʥʠʤ, ʦʪ ʨʝʞʠʤʘ ʩʫʰʢʠ. ʅʝʢʦʪʦʨʳʝ ʤʘʪʝʨʠʘʣʳ ʠʤʝʶʪ ʩʨʘʚ-

ʥʠʪʝʣʴʥʦ ʧʨʦʩʪʫʶ ʬʦʨʤʫ ʢʨʠʚʦʡ ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ ʚʦ ʚʪʦʨʦʤ ʧʝʨʠʦʜʝ. ɼʨʫʛʠʝ 

ʠʤʝʶʪ ʙʦʣʝʝ ʩʣʦʞʥʫʶ ʬʦʨʤʫ ʢʨʠʚʦʡ (ʥʘ ʥʝʡ ʠʤʝʝʪʩʷ ʚʪʦʨʘʷ ʢʨʠʪʠʯʝʩʢʘʷ ʪʦʯʢʘ 

ʂ2). ɿʝʨʥʦ ʦʪʥʦʩʷʪ ʢ ʤʘʪʝʨʠʘʣʘʤ, ʜʣʷ ʢʦʪʦʨʳʭ ʧʨʦʮʝʩʩ ʩʫʰʢʠ ʦʧʠʩʳʚʘʝʪʩʷ ʢʨʠ-

ʚʦʡ 2. ʆʥʘ ʚʥʘʯʘʣʝ ʠʤʝʝʪ ʚʠʜ ʧʨʷʤʦʡ, ʘ ʟʘʪʝʤ, ʧʦʩʣʝ ʚʪʦʨʦʡ ʢʨʠʪʠʯʝʩʢʦʡ ʪʦʯʢʠ 
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ʂ2 ʢʨʠʚʘʷ ʦʙʨʘʱʝʥʘ ʚʳʧʫʢʣʦʩʪʴʶ ʢ ʦʩʠ ʘʙʩʮʠʩʩ. 

ʀʟʤʝʥʝʥʠʝ ʩʨʝʜʥʝʡ (ʠʥʪʝʛʨʘʣʴʥʦʡ) ʪʝʤʧʝʨʘʪʫʨʳ ʤʘʪʝʨʠʘʣʘ t ʚ ʧʨʦʮʝʩʩʝ 

ʩʫʰʢʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʪʝʤʧʝʨʘʪʫʨʥʘʷ ʢʨʠʚʘʷ (ʨʠʩʫʥʦʢ 3.4). 

 
ʈʠʩʫʥʦʢ 3.4 ï ʊʝʤʧʝʨʘʪʫʨʥʘʷ ʢʨʠʚʘʷ 

ɺ ʥʘʯʘʣʝ ʧʨʦʮʝʩʩʘ ʚ ʩʪʘʜʠʠ ʧʨʦʛʨʝʚʘ ʟʝʨʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ 

ʙʳʩʪʨʦ ʧʦʚʳʰʘʝʪʩʷ, ʜʦʩʪʠʛʘʷ ʪʝʤʧʝʨʘʪʫʨʳ ʤʦʢʨʦʛʦ ʪʝʨʤʦʤʝʪʨʘ ʧʩʠʭʨʦʤʝʪʨʘ. ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʧʝʨʚʦʛʦ ʧʝʨʠʦʜʘ ʩʫʰʢʠ ʪʝʤʧʝʨʘʪʫʨʘ ʤʘʪʝʨʠʘ-

ʣʘ ʧʦʩʪʦʷʥʥʘ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ ʧʨʦʠʩʭʦʜʠʪ ʩ ʥʘʠʙʦʣʴʰʝʡ ʩʢʦʨʦ-

ʩʪʴʶ. ɺʩʷ ʪʝʧʣʦʪʘ, ʩʦʦʙʱʘʝʤʘʷ ʟʝʨʥʫ, ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʧʝʨʚʳʡ ʧʝʨʠʦʜ ʩʫʰʢʠ ʭʘʨʘʢʪʝʨʝʥ ʥʝ ʪʦʣʴʢʦ ʧʦʩʪʦʷʥʩʪʚʦʤ ʩʢʦʨʦʩʪʠ 

ʩʫʰʢʠ, ʥʦ ʠ ʧʦʩʪʦʷʥʩʪʚʦʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʟʝʨʥʘ. 

ʅʘʯʠʥʘʷ ʩ ʧʝʨʚʦʡ ʢʨʠʪʠʯʝʩʢʦʡ ʪʦʯʢʠ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʟʝʨʥʘ 

ʧʦʚʳʰʘʝʪʩʷ, ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʨʘʚʥʦʚʝʩʥʦʡ ʚʣʘʞʥʦʩʪʠ ʦʥʘ ʙʫʜʝʪ ʨʘʚʥʘ ʪʝʤʧʝʨʘ-

ʪʫʨʝ ʘʛʝʥʪʘ ʩʫʰʢʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤʠ ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ 

ʩʫʰʢʠ ʠ ʪʝʤʧʝʨʘʪʫʨ rʟʝʨʥʘ ʚʪʦʨʦʡ ʧʝʨʠʦʜ ʩʫʰʢʠ ʥʘʟʳʚʘʶʪ ʧʝʨʠʦʜʦʤ ʫʙʳʚʘ-

ʶʱʝʡ ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ ʠ ʚʦʟʨʘʩʪʘʶʱʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʤʘʪʝʨʠʘʣʘ. 

ʇʝʨʚʘʷ ʢʨʠʪʠʯʝʩʢʘʷ ʪʦʯʢʘ ʨʘʟʜʝʣʷʝʪ ʚʝʩʴ ʧʨʦʮʝʩʩ ʩʫʰʢʠ ʥʘ ʜʚʘ ʧʝʨʠʦʜʘ, 

ʦʪʣʠʯʘʶʱʠʭʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʩʢʦʨʦʩʪʴʶ ʩʫʰʢʠ, ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ ʟʝʨʥʘ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʚ ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ ʧʝʨʠʦʜʘʭ ʩʦʟʜʘʶʪʩʷ ʨʘʟʥʳʝ ʫʩʣʦʚʠʷ ʩʫʰʢʠ ʟʝʨʥʘ, 

ʧʦ-ʨʘʟʥʦʤʫ ʚʣʠʷʶʱʠʝ ʥʘ ʝʛʦ ʢʘʯʝʩʪʚʦ. 

ʂʨʠʪʠʯʝʩʢʘ ̫ʚʣʘʞʥʦʩʪ ɹʟʝʨʥʘ ɤʢ, ʢʦʣʝʙʣʝʪʩʷ ʚ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʠʭ ʧʨʝʜʝ-

ʣʘʭ (17é24 %) ʠ ʟʘʚʠʩʠʪ ʦʪ ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ, ʢʘʢ ʥʘʯʘʣʴʥʘ ̫ʚʣʘʞʥʦʩʪ ɹʟʝʨʥʘ, 

ʨʝʞʠʤ ʩʫʰʢʠ ʠ ʪ.ʜ. 

ʏʝʤ ʚʳʰʝ ʥʘʯʘʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ, ʪʝʤ ʙʦʣʴʰʝ ʩʢʦʨʦʩʪʴ ʩʫʰʢʠ ʚ ʧʝʨʚʳʡ 

ʧʝʨʠʦʜ, ʥʦ ʪʝʤ ʦʥ ʢʦʨʦʯʝ, ʪ. ʝ. ʙʦʣʴʰʝ ʧʝʨʚʘʷ ʢʨʠʪʠʯʝʩʢʘʷ ʚʣʘʞʥʦʩʪʴ. ʊʘʢʘʷ ʟʘ-

ʢʦʥʦʤʝʨʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʘ ʨʘʟʣʠʯʥʦʡ ʩʚʷʟʴʶ ʚʣʘʛʠ ʩ ʙʝʣʢʘʤʠ ʠ 

ʢʨʘʭʤʘʣʦʤ ʟʝʨʥʘ. ɻʠʛʨʦʩʢʦʧʠʯʥʦʩʪʴ ʙʝʣʢʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʟʝʨʥʘ ʟʥʘʯʠʪʝʣʴʥʦ 

ʚʳʰʝ ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʠ ʢʨʘʭʤʘʣʘ, ʘ ʩʢʦʨʦʩʪʴ ʩʫʰʢʠ ʙʝʣʢʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʥʠʞʝ. ʇʦʵʪʦʤʫ ʚ ʙʦʣʝʝ ʚʣʘʞʥʦʤ ʟʝʨʥʝ ʚʣʘʛʘ ʩʚʷʟʘʥʘ ʙʝʣʢʘʤʠ ʧʨʦʯʥʝʝ. ɺ ʨʝ-

ʟʫʣʴʪʘʪʝ ʫʜʘʣʝʥʠʷ ʚʣʘʛʠ ʠʟ ʢʨʘʭʤʘʣʘ ʩʢʦʨʦʩʪʴ ʩʫʰʢʠ ʚ ʥʘʯʘʣʝ ʧʨʦʮʝʩʩʘ ʟʥʘʯʠ-

ʪʝʣʴʥʘ, ʦʜʥʘʢʦ ʧʝʨʚʳʡ ʧʝʨʠʦʜ ʙʳʩʪʨʦ ʟʘʢʘʥʯʠʚʘʝʪʩʷ, ʠ ʭʘʨʘʢʪʝʨ ʧʨʦʮʝʩʩʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʫʰʢʦʡ ʙʝʣʢʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʇʦʩʢʦʣʴʢʫ ʩʫʰʢʘ ʙʝʣʢʦʚ ʧʨʦʠʩʭʦ-
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ʜʠʪ ʩ ʤʝʥʴʰʝʡ ʩʢʦʨʦʩʪʴʶ, ʥʘʩʪʫʧʘʝʪ ʧʝʨʠʦʜ ʫʙʳʚʘʶʱʝʡ ʩʢʦʨʦʩʪʠ. 

ʇʨʠ ʩʫʰʢʝ ʟʝʨʥʘ ʥʝʨʝʜʢʦ ʚʝʩʴ ʧʨʦʮʝʩʩ ʧʨʦʪʝʢʘʝʪ ʩ ʫʙʳʚʘʶʱʝʡ ʩʢʦʨʦʩʪʴʶ 

ʠʩʧʘʨʝʥʠʷ ʚʣʘʛʠ. ʕʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʧʨʠ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʪʝʥʩʠʚʥʳʭ ʩʧʦʩʦʙʘʭ ʠ 

ʨʝʞʠʤʘʭ ʩʫʰʢʠ, ʘ ʪʘʢʞʝ ʧʨʠ ʩʫʰʢʝ ʟʝʨʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʠ. 

ʇʦʜʙʦʨʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʝʞʠʤʦʚ ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʪʝʢʘʥʠʝ ʧʨʦ-

ʮʝʩʩʘ ʩ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ʩʫʰʢʠ. ɽʩʣʠ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʢʦʥʚʝʢʪʠʚʥʦʡ ʩʫʰ-

ʢʝ, ʧʦʩʣʝ ʥʘʩʪʫʧʣʝʥʠʷ ʧʝʨʠʦʜʘ ʫʙʳʚʘʶʱʝʡ ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ ʧʨʝʨʚʘʪʴ ʧʦʜʘʯʫ 

ʘʛʝʥʪʘ ʩʫʰʢʠ ʠ ʦʩʫʱʝʩʪʚʠʪʴ ʦʪʣʸʞʢʫ ʟʝʨʥʘ, ʪʦ ʧʦʩʣʝ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʩʫʰʢʠ 

ʩʥʦʚʘ ʥʘʙʣʶʜʘʝʪʩʷ ʧʝʨʠʦʜ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʠ ʚʣʘʛʦʦʪʜʘʯʠ. 

ɼʣ̫ ʩʦʚʤʝʩʪʥʦʛʦ ʘʥʘʣʠʟʘ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʨʦʮʝʩʩʘ 

ʩʫʰʢʠ ʟʝʨʥʘ ʫʜʦʙʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʦʚʤʝʱʝʥʥʳʤ ʛʨʘʬʠʢʦʤ ʢʨʠʚʦʡ ʩʫʰʢʠ 1, 

ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ 2 ʠ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʢʨʠʚʦʡ 3 (ʨʠʩʫʥʦʢ 3.5). ɿʜʝʩʴ ʠ ʩʨʝʜʥʷʷ 

ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ, ʠ ʝʛʦ ʪʝʤʧʝʨʘʪʫʨʘ, ʠ ʩʢʦʨʦʩʪʴ ʩʫʰʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ ʬʫʥʢ-

ʮʠʠ ʚʨʝʤʝʥʠ. 

 
ʈʠʩʫʥʦʢ 3.5 ï ʂʠʥʝʪʠʢʘ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʟʝʨʥʘ (ʦʙʦʟʥʘʯʝʥʠʷ ʚ ʪʝʢʩʪʝ) 

ɺʳʙʦʨ ʩʧʦʩʦʙʘ ʧʝʨʝʜʘʯʠ ʪʝʧʣʦʪʳ ʟʝʨʥʫ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, 

ʩʚʦʡʩʪʚʘʤʠ ʟʝʨʥʘ ʢʘʢ ʦʙʲʝʢʪʘ ʩʫʰʢʠ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʚʫʤʷ ʦʩʥʦʚʥʳʤʠ ʪʨʝ-

ʙʦʚʘʥʠʷʤʠ: ʯʪʦʙʳ ʚʳʩʫʰʝʥʥʳʡ ʧʨʦʜʫʢʪ ʠʤʝʣ ʟʘʜʘʥʥʦʝ ʩʪʘʥʜʘʨʪʘʤʠ ʢʘʯʝʩʪʚʦ, ʠ 

ʯʪʦʙʳ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʙʳʣʘ ʢʘʢ ʤʦʞʥʦ ʚʳʰʝ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʢ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦʤʫ ʠʟʫʯʝʥʠʶ 

ʢʦʥʪʘʢʪʥʦʡ ʩʫʰʢʠ ʟʝʨʥʘ ʚ ʪʦʥʢʦʤ ʩʣʦʝ, ʢʦʪʦʨʘʷ ʫʩʧʝʰʥʦ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦ-



148 

 

ʚʘʥʘ ʚ ʫʩʪʘʥʦʚʢʘʭ ʩ ʥʝʙʦʣʴʰʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʪʜʝʣʴʥʳʝ ʧʝʨʠʦʜʳ ʧʨʦʮʝʩʩʘ ʢʦʥʪʘʢʪʥʦʡ ʩʫʰʢʠ ʝʜʠʥʠʯʥʦʛʦ 

ʟʝʨʥʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʥʝʧʦʜʚʠʞʥʦʤ ʩʦʩʪʦʷʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭ-

ʥʦʩʪʠ (ʨʠʩʫʥʦʢ 3.5). 

ɺ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ (ʧʝʨʠʦʜ ʧʨʦʛʨʝʚʘ) ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨ-

ʥʘ ʧʦʚʳʰʘʝʪʩʷ (ʫʯʘʩʪʦʢ ɸ'ɺ'), ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʠʩʧʘʨʝʥʠʝʤ ʚʣʘʛʠ (ʫʯʘʩʪʦʢ 

ɸ"ɺ") ʩ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʚʦʟʨʘʩʪʘʥʠʝʤ ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ (ʫʯʘʩʪʦʢ ɸɺ). ɺ ʵʪʦʤ 

ʧʝʨʠʦʜʝ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʨʥʘ ʩʦʟʜʘʝʪ ʧʝʨʝʧʘʜ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ 

ʤʝʞʜʫ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʠ ʧʦʩʣʝʜʫʶʱʠʤʠ ʩʣʦʷʤʠ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʦʙʫʩʣʦʚʣʝʥʥʦʝ 

ʜʠʬʬʫʟʠʝʡ ʧʝʨʝʤʝʱʝʥʠʝ ʚʣʘʛʠ ʠʟ ʩʣʦʝʚ ʟʝʨʥʘ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢʦʥʪʘʢʪʠʨʫʶ-

ʱʠʭ ʩ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʢ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʩʣʦʷʤ. ʆʜʥʘʢʦ ʧʨʠ ʢʦʥʪʘʢʪʥʦʡ 

ʦʙʨʘʙʦʪʢʝ ʥʘʣʠʯʠʝ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʛʨʘʜʠʝʥʪʘ ʚʥʫʪʨʠ ʟʝʨʥʘ ʦʩʣʦʞʥʷʝʪ ʤʝʭʘ-

ʥʠʟʤ ʧʝʨʝʥʦʩʘ ʚʣʘʛʠ, ʩʧʦʩʦʙʩʪʚʫʷ ʝʝ ʧʝʨʝʤʝʱʝʥʠʶ ʚʥʫʪʨʴ ʟʝʨʥʘ. ʕʪʦ ʦʙʫʩʣʦʚ-

ʣʝʥʦ ʚʣʠʷʥʠʝʤ ʧʝʨʝʧʘʜʘ ʪʝʤʧʝʨʘʪʫʨʳ (ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʨʥʘ ʙʦʣʴʰʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʮʝʥʪʨʘʣʴʥʳʭ ʩʣʦʝʚ, ʠ ʧʦʜ ʚʣʠʷʥʠʝʤ ʪʝʨʤʦʜʠʬʬʫʟʠʠ ʚʣʘʛʘ ʧʝʨʝ-

ʤʝʱʘʝʪʩʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʪʦʢʘ ʪʝʧʣʦʪʳ - ʚʥʫʪʨʴ ʟʝʨʥʘ). 

ʇʘʨ, ʧʨʦʥʠʢʘʶʱʠʡ ʚʥʫʪʨʴ ʟʝʨʥʘ, ʚʩʪʨʝʯʘʷʩʴ ʩ ʝʱʝ ʥʝ ʥʘʛʨʝʪʳʤ ʩʣʦʝʤ, 

ʢʦʥʜʝʥʩʠʨʫʝʪʩʷ ʚʙʣʠʟʠ ʢʦʥʪʘʢʪʥʦʛʦ ʩʣʦʷ ʠ ʧʝʨʝʜʘʝʪ ʩʚʦʶ ʪʝʧʣʦʪʫ ʩʣʝʜʫʶʱʝʤʫ 

ʩʣʦʶ, ʟʘ ʩʯʝʪ ʯʝʛʦ ʧʦʩʣʝʜʥʠʡ ʧʨʦʛʨʝʚʘʝʪʩʷ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʣʝʜʫʶʱʠʝ ʧʦʨʮʠʠ ʧʘʨʘ ʚʩʝ ʛʣʫʙʞʝ ʧʨʦʥʠʢʘʶʪ ʚʥʫʪʨʴ 

ʟʝʨʥʘ ʠ ʪʦʞʝ ʢʦʥʜʝʥʩʠʨʫʶʪʩʷ. ɺ ʢʦʥʮʝ ʥʘʯʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʟʝʨʥʦ ʧʨʦʛʨʝʚʘʝʪʩʷ 

ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ, ʧʨʠ ʢʦʪʦʨʦʡ ʧʘʨ, ʥʝ ʢʦʥʜʝʥʩʠʨʫʷʩʴ, ʧʨʝʦʜʦʣʝʚʘʝʪ ʩʦʧʨʦʪʠʚʣʝ-

ʥʠʝ ʝʛʦ ʧʝʨʝʥʦʩʫ, ʜʦʭʦʜʠʪ ʜʦ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʨʥʘ ʠ ʧʦʢʠʜʘʝʪ ʝʛʦ. ʇʨʦ-

ʠʩʭʦʜʠʪ ʧʝʨʝʭʦʜ ʢ ʧʝʨʠʦʜʫ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʧʨʠʤʝʨʥʦ ʧʦʩʪʦʷʥʥʘʷ ʩʢʦʨʦʩʪʴ ʩʫʰʢʠ (ʫʯʘʩʪʦʢ ɺʉ). ʇʨʠ ʵʪʦʤ ʪʝʧʣʦʪʘ, ʩʦʦʙʱʘ-

ʝʤʘʷ ʟʝʨʥʫ, ʨʘʩʭʦʜʫʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ, ʠ ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ 

ʫʤʝʥʴʰʘʝʪʩʷ ʧʦ ʧʨʷʤʦʡ ʣʠʥʠʠ ɺ"ʉ". ʊʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʝʟʥʘ-

ʯʠʪʝʣʴʥʦ ʧʦ ʧʨʷʤʦʡ ɺ'ʉ'. 

ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʥʘ ʛʨʘʥʠʮʝ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʩʣʦʷ ʚʣʘʞʥʦʛʦ ʟʝʨʥʘ ʩ ʛʨʝʶ-

ʱʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʢʦʞʫʭʘ ʫʩʪʘʥʦʚʢʠ ʚʦʟʥʠʢʘʶʪ ʜʚʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʪʝʢʘʶ-

ʱʠʭ ʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʧʨʦʮʝʩʩʘ. 

1. ʂʦʥʪʘʢʪʥʳʡ ʪʝʧʣʦʦʙʤʝʥ ʤʝʞʜʫ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ ʚʣʘʞʥʳʤ 

ʟʝʨʥʦʤ, ʢʦʪʦʨʳʡ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʝʨʝʥʦʩʦʤ ʚʣʘʛʠ. ʊʘʢʦʡ ʪʝʧʣʦʦʙʤʝʥ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʝʥ ʚ ʧʝʨʠʦʜ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʧʨʦʪʝʢʘʝʪ ʧʨʠ 

ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʝʤ ʠ ʫʩʪʦʡʯʠʚʦʤ ʪʝʧʣʦʚʦʤ ʢʦʥʪʘʢʪʝ ʟʝʨʥʘ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʤ ʠʥʪʝʥʩʠʚʥʫʶ ʧʝʨʝʜʘʯʫ ʪʝʧʣʦʪʳ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ. 

2. ʇʨʦʮʝʩʩ ʠʟʤʝʥʝʥʠʷ ʘʛʨʝʛʘʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʣʘʛʠ (ʧʘʨʦʦʙʨʘʟʦʚʘʥʠʷ), 

ʢʦʪʦʨʳʡ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʛʣʦʱʝʥʠʝʤ ʪʝʧʣʦʪʳ ʬʘʟʦʚʦʛʦ ʧʨʝʚʨʘʱʝʥʠʷ ʠ ʧʝʨʝ-

ʥʦʩʦʤ ʪʝʧʣʦʪʳ ʚʥʫʪʨʠ ʟʝʨʥʘ ʧʘʨʦʤ. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʪʝʧʣʦ,- ʤʘʩʩʦʦʙʤʝʥʘ, ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʚ ʟʦʥʝ ʧʘʨʦʦʙʨʘʟʦ-

ʚʘʥʠʷ ʥʘ ʛʨʘʥʠʮʝ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʟʝʨʥʘ ʩ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʟʘʚʠʩʠʪ ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʳ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʦʪ ʧʣʦʪʥʦʩʪʠ ʟʝʨʥʘ, ʝʛʦ ʚʣʘʛʦʩʦ-

ʜʝʨʞʘʥʠʷ, ʩʠʣʝ ʧʨʠʞʘʪʠʷ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʧʦʨʠʩʪʦʩʪʠ ʟʝʨʥʘ. 

ɺʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʝʨʠʦʜʘ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʠ ʢʦʥʪʘʢʪʥʦʡ ʩʫʰʢʠ 
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ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʚ ʦʙʨʘʙʘʪʳʚʘʝʤʦʤ ʟʝʨʥʝ ʜʚʫʭ ʟʦʥ ʧʘʨʦʦʙʨʘʟʦʚʘʥʠʷ: ʦʜʥʦʡ ï ʫ 

ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʞʫʭʘ ʠ ʜʨʫʛʦʡ ï ʫ ʦʪʢʨʳʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʨʥʘ. 

ʇʘʨ, ʦʙʨʘʟʦʚʘʚʰʠʡʩʷ ʫ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʧʝʨʝʥʦʩʠʤʳʡ ʯʝʨʝʟ ʟʝʨʥʦ, 

ʫʜʘʣʷʝʪʩʷ ʩ ʦʪʢʨʳʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʤʝʩʪʝ ʩ ʧʘʨʦʤ, ʦʙʨʘʟʦʚʘʚʰʠʤʩʷ ʚʙʣʠʟʠ ʥʝʝ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʫʰʢʠ ʦʧʨʝʜʝʣʷʶʪ ʧʦʪʦʢʠ ʧʘʨʘ, ʦʙʨʘʟʦʚʘʚʰʝʛʦ-

ʩʷ ʚ ʜʚʫʭ ʟʦʥʘʭ ʧʘʨʦʦʙʨʘʟʦʚʘʥʠʷ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʢʦʥ-

ʪʘʢʪʥʦʡ ʩʫʰʢʠ ʚ ʧʝʨʚʳʡ ʧʝʨʠʦʜ ʚʳʰʝ, ʯʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʙʳʯʥʦʡ ʢʦʥʚʝʢʪʠʚ-

ʥʦʡ ʩʫʰʢʠ. 

ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʫʩʪʦʡʯʠʚʳʭ ʟʦʥ ʧʘʨʦʦʙʨʘʟʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦ ʪʦʣʴ-

ʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʚ ʩʘʤʠʭ ʟʦʥʘʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʩʣʦʷʭ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʜʦʩʪʘ-

ʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʣʘʛʠ. ʇʦʵʪʦʤʫ ʧʝʨʝʧʘʜ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ ʚʥʫʪʨʠ ʟʝʨʥʘ ʷʚ-

ʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʧʝʨʝʥʦʩʘ ʚʣʘʛʠ ʠʟʥʫʪʨʠ ʟʝʨʥʘ ʚ ʚʠʜʝ ʞʠʜʢʦʩʪʠ, ʢʘʢ ʢ ʝʛʦ ʦʪ-

ʢʨʳʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʪʘʢ ʠ ʢ ʟʦʥʝ ʧʘʨʦʦʙʨʘʟʦʚʘʥʠʷ ʫ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʫ-

ʰʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ. ʊʘʢʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʞʠʜʢʦʩʪʠ ʚʳʟʳʚʘʝʪʩʷ ʥʝʧʨʝʨʳʚʥʳʤ 

ʫʤʝʥʴʰʝʥʠʝʤ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ ʚ ʧʝʨʠʬʝʨʠʡʥʳʭ ʩʣʦʷʭ ʟʝʨʥʘ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʬʘʟʦʚʳʤ ʧʨʝʚʨʘʱʝʥʠʝʤ, ʧʨʦʠʩʭʦʜʷʱʠʤ ʚ ʟʦʥʘʭ ʧʘʨʦʦʙʨʘʟʦʚʘʥʠʷ, ʠ ʚʳʜʝʣʝʥʠ-

ʝʤ ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ ʧʘʨʘ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʝʨʠʦʜʝ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ ʚʣʘʛʘ ʚʥʫʪʨʠ ʟʝʨʥʘ 

ʧʝʨʝʥʦʩʠʪʩʷ ʚ ʚʠʜʝ ʧʘʨʘ ʠ ʚ ʚʠʜʝ ʞʠʜʢʦʩʪʠ, ʧʨʠʯʝʤ ʚ ʢʦʥʪʘʢʪʥʦʤ ʩʣʦʝ ʥʘʙʣʶ-

ʜʘʝʪʩʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʠʭ ʧʦʪʦʢʦʚ. ʇʦʪʦʢ ʞʠʜʢʦʩʪʠ ʥʘʧʨʘʚʣʝʥ ʠʟ ʢʦʥʪʘʢʪʥʦʛʦ 

ʩʣʦʷ ʢ ʟʦʥʝ ʧʘʨʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʵʪʦʤ ʩʣʦʝ, ʘ ʧʦʪʦʢ ʧʘʨʘ ï ʠʟ ʟʦʥʳ ʧʘʨʦʦʙʨʘʟʦʚʘ-

ʥʠʷ ʢ ʦʪʢʨʳʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʨʥʘ. 

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʧʝʨʠʦʜʘ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʠ ʟʝʨʥʦ ʜʦʩʪʠʛʘʝʪ ʦʧʨʝʜʝ-

ʣʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ (ʧʝʨʚʘʷ ʢʨʠʪʠʯʝʩʢʘʷ ʪʦʯʢʘ ʉ), ʠ ʥʘʩʪʫʧʘʝʪ ʧʝʨʠʦʜ ʫʙʳʚʘʶ-

ʱʝʡ ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ. ɺ ʥʘʯʘʣʝ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʨʥʘ ʧʦʷʚʣʷʶʪʩʷ 

ʦʪʜʝʣʴʥʳʝ ʥʝ ʥʘʩʳʱʝʥʥʳʝ ʚʣʘʛʦʡ ʫʯʘʩʪʢʠ, ʘ ʟʦʥʘ ʧʘʨʦʦʙʨʘʟʦʚʘʥʠʷ ʫ ʛʨʝʶʱʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʤʝʱʘʝʪʩʷ ʚʛʣʫʙʴ ʟʝʨʥʘ. ʇʨʠ ʵʪʦʤ ʢʦʥʪʘʢʪʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ çʧʦʜ-

ʩʳʭʘʝʪè, ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ ʩʥʠʞʘʝʪʩʷ, ʠ ʧʦʜʚʦʜ ʢ ʥʝʤʫ ʪʝʧʣʦʪʳ ʦʪ ʛʨʝʶʱʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʟʢʦ ʩʦʢʨʘʱʘʝʪʩʷ. ʅʘʩʪʫʧʘʝʪ ʩʦʩʪʦʷʥʠʝ ʥʝʥʘʩʳʱʝʥʥʦʡ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʟʝʨʥʘ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʚʣʘʛʘ ʧʝʨʝʤʝʱʘʝʪʩʷ ʪʦʣʴʢʦ ʢ ʦʪʢʨʳʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʧʦʵʪʦʤʫ ʩʢʦʨʦʩʪʴ ʩʫʰʢʠ ʟʘʚʠʩʠʪ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʪ ʫʩʣʦʚʠʡ ʚʥʝʰʥʝʡ ʜʠʬ-

ʬʫʟʠʠ. 

ʇʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ ʚʪʦʨʦʡ ʢʨʠʪʠʯʝʩʢʦʡ ʪʦʯʢʠ D ʧʨʦʠʩ-

ʭʦʜʠʪ ʚʥʫʪʨʝʥʥʷʷ ʜʠʬʬʫʟʠʷ ʚʣʘʛʠ. ɺʩʷ ʧʦʚʝʨʭʥʦʩʪʴ ʟʝʨʥʘ ʩʪʘʥʦʚʠʪʩʷ ʩʫʭʦʡ, ʘ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʩʧʘʨʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʦʣʴʢʦ ʚʥʫʪʨʝʥʥʝʡ ʜʠʬʬʫʟʠʝʡ ʚʣʘʛʠ. 

ʇʝʨʠʦʜ ʨʘʚʥʦʚʝʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʘʩʪʫʧʘʝʪ, ʢʦʛʜʘ ʩʢʦʨʦʩʪʴ ʩʫʰʢʠ ʙʫʜʝʪ 

ʨʘʚʥʘ ʥʫʣʶ (ʪʦʯʢʘ ɽ). ʆʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ ʵʪʦʪ ʧʝʨʠʦʜ ʦʪʩʫʪʩʪʚʫʝʪ, ʧʦʩʢʦʣʴʢʫ 

ʪʝʧʣʦʚʫʶ ʦʙʨʘʙʦʪʢʫ ʟʘʚʝʨʰʘʶʪ ʜʦ ʝʛʦ ʥʘʩʪʫʧʣʝʥʠʷ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʩʫʰʢʠ ʥʝʨʘʚʥʦʤʝʨʥʦ ʠ 

ʥʝʩʠʤʤʝʪʨʠʯʥʦ: ʚ ʢʦʥʪʘʢʪʥʦʤ ʩʣʦʝ, ʧʨʠʣʝʛʘʶʱʝʤ ʢ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʚʣʘ-

ʛʦʩʦʜʝʨʞʘʥʠʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ ʤʠʥʠʤʘʣʴʥʦ, ʚ ʮʝʥʪʨʘʣʴʥʳʭ ʩʣʦʷʭ 

ï ʤʘʢʩʠʤʘʣʴʥʦ, ʘ ʫ ʦʪʢʨʳʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʝ ʥʠʞʝ, ʯʝʤ ʚ ʮʝʥ-

ʪʨʘʣʴʥʳʭ ʩʣʦʷʭ, ʥʦ ʚʳʰʝ ʯʝʤ ʚ ʢʦʥʪʘʢʪʥʦʤ ʩʣʦʝ. ʊʘʢʦʡ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʚʣʘʛʠ ï ʨʝʟʫʣʴʪʘʪ ʦʩʦʙʦʛʦ ʤʝʭʘʥʠʟʤʘ ʧʝʨʝʥʦʩʘ ʚʝʱʝʩʪʚʘ ʧʨʠ ʢʦʥʪʘʢʪʥʦʡ ʩʫʰʢʝ. 
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ʇʦʣʝ ʪʝʤʧʝʨʘʪʫʨ ʭʘʨʘʢʪʝʨʥʦ ʚ ʪʦʤ ʦʪʥʦʰʝʥʠʠ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʩʣʦʷ ʟʝʨ-

ʥʘ ʥʝʧʨʝʨʳʚʥʦ ʫʙʳʚʘʝʪ ʧʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʦʪ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʢʨʠʚʳʭ ʢʠʥʝʪʠʢʠ ʥʘʛʨʝʚʘ ʠ ʩʫʰʢʠ, ʩʢʦʨʦʩʪʠ ʩʫʰ-

ʢʠ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʢʨʠʚʳʭ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1) ʧʨʦʮʝʩʩ ʩʫʰʢʠ ʧʨʦʪʝʢʘʝʪ ʚ ʥʝʩʢʦʣʴʢʦ ʧʝʨʠʦʜʦʚ: ʧʝʨʠʦʜ ʧʨʦʛʨʝʚʘ, ʧʝ-

ʨʠʦʜ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ (ʧʝʨʚʳʡ ʧʝʨʠʦʜ) ʠ ʧʝʨʠʦʜ ʫʙʳʚʘʶʱʝʡ ʩʢʦʨʦ-

ʩʪʠ ʩʫʰʢʠ (ʚʪʦʨʦʡ ʧʝʨʠʦʜ), ʧʨʠ ʵʪʦʤ ʧʦʩʣʝʜʥʠʡ ʜʝʣʠʪʩʷ ʥʘ ʜʚʝ ʯʘʩʪʠ; 

2) ʧʝʨʚʳʡ ʧʝʨʠʦʜ ʩʫʰʢʠ, ʩʦʩʪʘʚʣʷʶʱʠʡ ʜʦ 60 % ʦʙʱʝʡ ʜʣʠʪʝʣʴʥʦʩʪʠ 

ʧʨʦʮʝʩʩʘ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʠʤʝʨʥʦ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ʩʫʰʢʠ, ʥʝʠʟʤʝʥʥʦʡ 

ʠʣʠ ʤʝʜʣʝʥʥʦ ʧʦʥʠʞʘʶʱʝʡʩʷ ʩʦ ʚʨʝʤʝʥʝʤ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʟʝʨʥʘ, ʢʦʪʦ-

ʨʘʷ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʳ ʤʦʢʨʦʛʦ ʪʝʨʤʦʤʝʪʨʘ ʧʩʠʭʨʦʤʝʪʨʘ ʠ ʟʘʚʠʩʠʪ 

ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ; 

3) ʚʪʦʨʦʡ ʧʝʨʠʦʜ ʢʦʥʪʘʢʪʥʦʡ ʩʫʰʢʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʙʳʚʘʶʱʝʡ ʩʢʦʨʦ-

ʩʪʴʶ ʩʫʰʢʠ, ʥʘʣʠʯʠʝʤ ʚʪʦʨʦʡ ʢʨʠʪʠʯʝʩʢʦʡ ʪʦʯʢʠ, ʨʝʟʢʦ ʚʳʨʘʞʝʥʥʦʡ ʥʘ ʢʨʠʚʦʡ 

ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ ʠ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʢʨʠʚʦʡ ʚ ʦʪʣʠʯʠʝ ʦʪ ʢʦʥʚʝʢʪʠʚʥʦʡ ʩʫʰʢʠ; 

4) ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʢʨʠʚʳʝ ʠ ʢʨʠʚʳʝ ʢʠʥʝʪʠʢʠ ʥʘʛʨʝʚʘ ʧʨʠ ʢʦʥʪʘʢʪʥʦʡ 

ʩʫʰʢʝ ʠʤʝʶʪ ʩʧʝʮʠʬʠʯʝʩʢʫʶ ʬʦʨʤʫ, ʦʪʣʠʯʥʫʶ ʦʪ ʠʟʚʝʩʪʥʳʭ ʢʨʠʚʳʭ, ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʭ ʜʨʫʛʠʤ ʤʝʪʦʜʘʤ ʩʫʰʢʠ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʤʝʭʘʥʠʟʤʘ 

ʪʝʧʣʦʤʘʩʩʦʦʙʤʝʥʘ ʢʦʥʪʘʢʪʥʦʡ ʩʫʰʢʠ; 

5) ʩʨʘʚʥʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʨʠʚʳʭ ʢʦʥʪʘʢʪʥʦʡ ʠ ʢʦʥʚʝʢʪʠʚʥʦʡ ʩʫʰʢʠ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʭʘʨʘʢʪʝʨ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʦʜʠʥʘʢʦʚ, ʘ ʠʤʝʶʱʠʝʩʷ ʢʘʯʝʩʪʚʝʥʥʳʝ 

ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʥʠʤʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʤʝʪʦʜʦʤ ʧʦʜʚʦʜʘ ʪʝʧʣʦ-

ʪʳ (ʛʨʘʥʠʯʥʳʤʠ ʫʩʣʦʚʠʷʤʠ), ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʪʝʧʣʦʤʘʩʩʦʧʝʨʝʥʦ-

ʩʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʨʦʮʝʩʩʝ ʩʫʰʢʠ ʧʨʦʠʩʭʦʜʠʪ ʥʝʧʨʝʨʳʚʥʳʡ ʧʦʜʚʦʜ ʚʣʘʛʠ 

ʠʟ ʚʥʫʪʨʝʥʥʠʭ ʩʣʦʝʚ ʟʝʨʥʘ ʢ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʩʣʦʷʤ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʫʤʝʥʴ-

ʰʘʝʪʩʷ ʚʣʘʞʥʦʩʪʴ, ʢʘʢ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʪʘʢ ʠ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʩʣʦʷʭ ʟʝʨʥʘ. ɺ ʧʨʦ-

ʩʪʝʡʰʝʤ ʩʣʫʯʘʝ ʠʩʧʘʨʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ, ʘ ʦʙʨʘʟʫʶ-

ʱʠʡʩʷ ʧʘʨ ʜʠʬʬʫʥʜʠʨʫʝʪ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ɺ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʩʣʫʯʘʷʭ ʠʩ-

ʧʘʨʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚʥʫʪʨʠ ʟʝʨʥʘ, ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʝʛʦ ʟʦʥʝ ʠʣʠ ʚʦ ʚʩʝʡ ʤʘʩʩʝ, 

ʧʨʠʯʝʤ ʧʝʨʝʤʝʱʝʥʠʝ ʚʣʘʛʠ ʚʥʫʪʨʠ ʟʝʨʥʘ ʧʨʦʠʩʭʦʜʠʪ ʢʘʢ ʚ ʚʠʜʝ ʞʠʜʢʦʩʪʠ, ʪʘʢ ʠ 

ʚ ʚʠʜʝ ʧʘʨʘ. ʉʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʚʣʘʛʠ ʚʥʫʪʨʠ ʟʝʨʥʘ ʟʘʚʠʩʠʪ ʦʪ ʬʦʨʤʳ ʩʚʷʟʠ 

ʝy ʩ ʟʝʨʥʦʤ. 

3.2 ʄʝʭʘʥʠʟʤ ʚʦʟʜʝʡʩʪʚʠʷ ʪʝʧʣʦʪʳ ʥʘ ʟʝʨʥʦ 

ʇʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʝ ʟʝʨʥʦ ʪʝʧʣʦʪʳ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʧʦʩʦʙʘ ʝʸ ʧʦʜʚʦʜʘ ʚ 

ʥʸʤ ʧʨʦʠʩʭʦʜʷʪ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ʃʶʙʦʝ ʠʟʤʝʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʚʣʘʛʠ ʚ ʟʝʨʥʝ ʚ ʧʨʦʮʝʩʩʝ ʩʫʰʢʠ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʝʛʦ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡ-

ʩʪʚʘʭ ʠ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʩʦʩʪʦʷʥʠʷ, ʘ ʯʝʨʝʟ ʥʠʭ ʠ ʥʘ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʟʝʨʥʘ. ʅʝ ʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʪʘʢʞʝ ʠʟʤʝʥʝʥʠʝ ʪʝʤ-

ʧʝʨʘʪʫʨʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʠʟʤʝʥʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʧʦʛʣʦʱʸʥʥʦʡ ʪʢʘʥʷʤʠ 

ʟʝʨʥʘ ʚʣʘʛʠ, ʩʪʝʧʝʥʴ ʝʸ çʩʚʷʟʘʥʥʦʩʪʠè. ʏʝʤ ʟʘʤʝʪʥʝʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʘʥʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ ʠʟʤʝʥʠʣʠʩʴ ʩʚʦʡʩʪʚʘ ʚʣʘʛʠ, ʪʝʤ ʩʫʱʝʩʪʚʝʥʥʝʝ ʵʪʦ ʩʢʘʟʘʣʦʩʴ ʥʘ ʩʚʦʡʩʪʚʘʭ 

ʙʠʦʧʦʣʠʤʝʨʦʚ (ʙʝʣʢʦʚ, ʫʛʣʝʚʦʜʦʚ, ʣʠʧʠʜʦʚ). ʊʘʢʞʝ ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ, ʯʪʦ ʟʝʨ-

ʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʞʠʚʦʡ ʦʨʛʘʥʠʟʤ, ʚ ʦʙʳʯʥʳʭ ʫʩʣʦʚʠʷʭ ʭʨʘʥʝʥʠʷ ʥʘʭʦʜʷ-
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ʱʠʡʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ. ɾʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʟʝʨʥʘ, ʢʦʪʦʨʘʷ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʠ 

ʩʦʜʝʨʞʘʥʠʠ ʚʣʘʛʠ ʚ ʟʝʨʥʝ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʙʣʠʟʢʠʭ ʢ ʦʧʪʠʤʘʣʴʥʳʤ 

ʜʣʷ ʝʛʦ ʧʨʦʨʘʩʪʘʥʠʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʘʩʧʝʢʪʳ ʫʢʘʟʘʥʥʳʭ ʠʟʤʝʥʝʥʠʡ. 

ʇʨʠ ʢʦʥʚʝʢʪʠʚʥʦʤ ʩʧʦʩʦʙʝ ʧʦʜʚʦʜʘ ʪʝʧʣʦʪʳ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦ-

ʮʝʩʩ ʦʢʘʟʳʚʘʶʪ ʧʘʨʘʤʝʪʨʳ ʩʫʰʠʣʴʥʦʛʦ ʘʛʝʥʪʘ, ʪʦʣʱʠʥʘ ʠ ʩʦʩʪʦʷʥʠʝ ʟʝʨʥʦʚʦʛʦ 

ʩʣʦʷ. 

ʄʝʭʘʥʠʟʤ ʢʦʥʚʝʢʪʠʚʥʦʡ ʩʫʰʢʠ ʟʝʨʥʘ ʚ ʵʣʝʤʝʥʪʘʨʥʦʤ ʩʣʦʝ, ʢʦʛʜʘ ʩʦʟʜʘ-

ʶʪʩʷ ʨʘʚʥʳʝ ʫʩʣʦʚʠʷ ʪʝʧʣʦʚʦʛʦ ʥʘʛʨʝʚʘ ʜʣʷ ʢʘʞʜʦʛʦ ʟʝʨʥʘ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ 

ʩʣʝʜʫʶʱʝʡ ʟʘʚʠʩʠʤʦʩʪʴ .ʁ 

̃

̃
Ὡὼὴ ̓ †

̎ ̋

̓
̃

Ὡὼὴ ̓ Ὧ†, 

ʛʜʝ ὸ̃, ὸ ʠ ὸ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʝʤʧʝʨʘʪʫʨʘ ʘʛʝʥʪʘ ʩʫʰʢʠ, ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ ʥʘ 

ʚʳʭʦʜʝ ʠʟ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʳ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ ʥʘ ʚʭʦʜʝ ʚ ʩʫʰʠʣʴʥʫʶ ʢʘʤʝ-

ʨʫ, Áʉ; aʪ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʙʤʝʥʘ, ɺʪ/(ʤ
2
ĿÁʉ); Ὢ ï ʫʜʝʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 

ʟʝʨʥʘ, ʤ
2
/ʢʛ; ʩ ï ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʸʤʢʦʩʪʴ ʟʝʨʥʘ, ɼʞ/(ʢʛĀÁʉ); ” ï ʥʘʩʳʧʥʘʷ ʧʣʦʪ-

ʥʦʩʪʴ ʟʝʨʥʘ, ʢʛ/ʤ
3
; † ï ʚʨʝʤʷ ʩʫʰʢʠ, ʩ; Ὧ ï ʢʦʵʬʬʠʮʠʝʥʪ ʩʫʰʢʠ; ὶ ï ʪʝʧʣʦʪʘ ʧʘ-

ʨʦʦʙʨʘʟʦʚʘʥʠʷ, ɼʞ/ʢʛ; ȟ̋‫̎‫  ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘʯʘʣʴʥʘʷ ʠ ʢʦʥʝʯʥʘʷ ʚʣʘʞʥʦ-

ʩʪʠ ʟʝʨʥʘ, %. 

ʇʨʠ ʩʫʰʢʝ ʟʝʨʥʘ ʚ ʩʣʦʝ, ʪʦʣʱʠʥʘ ʧʨʝʚʳʰʘʶʱʝʡ ʪʦʣʱʠʥʫ ʝʜʠʥʠʯʥʦʛʦ 

ʩʣʦʷ ʚʥʝʰʥʠʡ ʪʝʧʣʦʦʙʤʝʥ ʩʦʩʪʦʠʪ ʠʟ ʧʝʨʝʜʘʯʠ ʪʝʧʣʦʪʳ ʦʪ ʘʛʝʥʪʘ ʩʫʰʢʠ ʢ ʟʝʨ-

ʥʫ ʢʦʥʚʝʢʮʠʝʡ, ʠʟʣʫʯʝʥʠʝʤ ʠ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ ʦʪ ʦʜʥʦʡ ʯʘʩʪʠʮʳ ʩʣʦʷ ʢ ʜʨʫ-

ʛʦʡ. 

ʇʨʠ ʵʪʦʤ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ, ʦʧʨʝʜʝʣʷʶʱʫʶ ʪʝʧʣʦʦʙʤʝʥ ʧʨʠ ʩʫʰʢʝ ʚ 

ʪʦʣʩʪʦʤ ʩʣʦʝ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 

ὧ̃ ̃ ὺ̃ ‌ὸ̃ ὸ , 

ὧ̈ ̈ ‌ὸ ὸ , 

ʛʜʝ ʩʚ, ὧ̈ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʸʤʢʦʩʪʴ ʘʛʝʥʪʘ ʩʫʰʢʠ ʠ ʟʝʨʥʘ, 

ɼʞ/(ʢʛĀÁʉ); ὺ ï ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʘʛʝʥʪʘ ʩʫʰʢʠ, ʤ/ʩ. 

ʇʨʦʚʝʜʸʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ɺ.ɸ. ɸʬʘʥʘʩʴʝʚʘ [20] ʦ ʚʣʠʷʥʠʠ ʢʦʥʚʝʢʪʠʚʥʦ-

ʛʦ ʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʟʝʨʥʦ ʷʯʤʝʥʷ ʧʦʟʚʦʣʠʣʠ ʚʳʷʚʠʪʴ ʩʣʝʜʫʶʱʫʶ ʟʘ-

ʢʦʥʦʤʝʨʥʦʩʪʴ. ɺ ʧʨʦʚʦʜʠʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʟʘ ʦʩʥʦʚʥʦʡ ʢʨʠʪʝʨʠʡ ʦʮʝʥʢʠ ʨʝ-

ʞʠʤʦʚ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ ʙʳʣʘ ʚʳʙʨʘʥʘ ʩʪʝʧʝʥʴ ʜʝʢʩʪʨʠʥʠʟʘʮʠʠ ʢʨʘʭ-

ʤʘʣʘ. ʇʨʠ ʵʪʦʤ ʥʘ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʧʘʨʘʤʝʪʨʘʭ ʘʛʝʥʪʘ ʩʫʰʢʠ ʩʦʜʝʨʞʘʥʠʝ 

ʜʝʢʩʪʨʠʥʦʚ ʚ ʟʝʨʥʝ ʚʦʟʨʘʩʪʘʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʣʠʪʝʣʴʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʠ ʜʦʩʪʠ-

ʛʘʝʪ ʥʘʠʙʦʣʴʰʝʛʦ ʟʥʘʯʝʥʠʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʘʛʝʥʪʘ ʩʫʰʢʠ 300 Áʉ ʠ ʵʢʩʧʦʟʠʮʠʠ 

ʩʫʰʢʠ 150 ʩ. ʀʩʭʦʜʥʘʷ ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʜʝʢʩʪʨʠʥʠʟʘʮʠʶ 

ʢʨʘʭʤʘʣʘ ʠ ʧʝʨʝʚʘʨʠʚʘʝʤʦʩʪʴ ʧʨʦʪʝʠʥʘ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ (ʪʘʙʣʠʮʘ 

3.1). 

ʊʘʢʞʝ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʩʪʝʧʝʥʴ ʜʝʢʩʪʨʠʥʠʟʘʮʠʠ ʢʨʘʭʤʘʣʘ ʟʝʨʥʘ ʷʯʤʝʥʷ ʚʥʘ-

ʯʘʣʝ ʚʦʟʨʘʩʪʘʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʝʛʦ ʠʩʭʦʜʥʦʡ ʚʣʘʞʥʦʩʪʠ ʜʦ 13 %é16 %, ʘ ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ ʜʦ 22 %...32 % ʩʪʝʧʝʥʴ ʜʝʢʩʪʨʠʥʠʟʘʮʠʠ ʫʤʝʥʴʰʘ-

ʝʪʩʷ (ʨʠʩʫʥʦʢ 3.6). 
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ʊʘʙʣʠʮʘ 3.1 ï ɺʣʠʷʥʠʝ ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʥʘʛʨʝʚʘ ʥʘ ʠʟʤʝʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

                        ʜʝʢʩʪʨʠʥʦʚ ʚ ʟʝʨʥʝ ʷʯʤʝʥʷ [20, 104] 

ʀʩʭʦʜʥʘʷ ʚʣʘʞʥʦʩʪʴ 

ʟʝʨʥʘ, % 

ʉʦʜʝʨʞʘʥʠʝ ʜʝʢʩ-

ʪʨʠʥʦʚ, % 
ʉʳʨʦʡ ʧʨʦʪʝʠʥ, % 

ʇʝʨʝʚʘʨʠʚʘʝʤʳʡ 

ʧʨʦʪʝʠʥ, % 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝ-

ʚʘʨʠʚʘʝʤʦʩʪʠ ʧʨʦ-

ʪʝʠʥʘ, % 

13 25,4 12,12 9,29 77 

16 39,7 12,38 9,3 75 

22 33,8 12,6 9,51 75 

32 24 12,11 9 74 

ʅʘʠʙʦʣʴʰʝʝ ʫʣʫʯʰʝʥʠʝ ʫʛʣʝʚʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʷʯʤʝʥʷ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ 

ʝʛʦ ʢʦʥʚʝʢʪʠʚʥʦʤ ʥʘʛʨʝʚʝ ʘʛʝʥʪʦʤ ʩʫʰʢʠ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 300 Áʉ ʠ ʵʢʩʧʦʟʠʮʠʠ 

ʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ Ű = 2é2,5 ʤʠʥ. ʇʨʠ ʵʪʦʤ ʧʝʨʝʚʘʨʠʤʦʩʪʴ ʢʨʘʭʤʘʣʘ ʤʘʢ-

ʩʠʤʘʣʴʥʘʷ. 

 
ʈʠʩʫʥʦʢ 3.6 ï ʀʟʤʝʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʜʝʢʩʪʨʠʥʦʚ ʚ ʟʝʨʥʝ ʷʯʤʝʥʷ 

ʨʘʟʣʠʯʥʦʡ ʚʣʘʞʥʦʩʪʠ 

ʇʨʠ ʢʦʥʪʘʢʪʥʦʤ ʩʧʦʩʦʙʝ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʥʘʛʨʝʚ ʟʝʨʥʘ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠ-

ʚʘʪʴ ʢʘʢ ʧʨʦʮʝʩʩ ʧʝʨʝʜʘʯʠ ʪʝʧʣʦʪʳ ʧʦʩʨʝʜʩʪʚʦʤ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ. ʀʥʪʝʨʧʨʝ-

ʪʠʨʦʚʘʪʴ ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ ʤʦʞʥʦ ʩʣʝʜʫʶʱʝʡ ʟʘʚʠʩʠʤʦʩʪʴʶ: 

                                                         ὥ ,                                                      (3.1) 

ʛʜʝ — ὸȟ ὸ̐  ï ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʧʝʨʝʤʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʟʝʨʥʘ ὸȟ  ʠ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ὸ̐; ʘ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʤʧʝʨʘʪʫʨʦʧʨʦʚʦʜ-

ʥʦʩʪʠ, ʤ
2
/ʩ. 

ʈʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ 3.1 (ʧʦ ʃʳʢʦʚʫ ɸ.ɺ.) ʠʤʝʝʪ ʚʠʜ: 

                  
ȟ ̓ ὸ̐ ὸὩὼὴ̓ ᾀ ̓ ρ ὩὶὪ

Ѝ

̓
Ѝὥ†,       (3.2) 

ʛʜʝ ‗ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, ɺʪ/(ʤĿÁʉ); z ï ʪʦʣʱʠʥʘ ʚʳʩʫʰʠʚʘʝʤʦʛʦ 

ʟʝʨʥʦʚʦʛʦ ʩʣʦʷ, ʤ. 

ʅʘ ʨʠʩʫʥʢʝ 3.7 ʧʨʝʜʩʪʘʚʣʝʥʦ ʠʟʤʝʥʝʥʠʝ ʛʨʘʜʠʝʥʪʘ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦ ʚʨʝ-

ʤʝʥʠ ʠ ʧʦ ʪʦʣʱʠʥʝ ʩʣʦʷ ʩʦʛʣʘʩʥʦ ʟʘʚʠʩʠʤʦʩʪʠ 3.10. 
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ʈʠʩʫʥʦʢ 3.10 ï ʀʟʤʝʥʝʥʠʝ ʛʨʘʜʠʝʥʪʘ ʪʝʤʧʝʨʘʪʫʨʳ 

ʧʨʠ ʢʦʥʪʘʢʪʥʦʤ ʩʧʦʩʦʙʝ ʥʘʛʨʝʚʘ ʟʝʨʥʘ: 

1 ï (z = 0 ʤʤ) - ʝʜʠʥʠʯʥʳʡ ʩʣʦʡ ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, 2 ï (z = 15 ʤʤ), 

3 - (z = 45 ʤʤ), 4 - (z = 75 ʤʤ) 

ɻʨʘʜʠʝʥʪ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚ ʥʘʯʘʣʴʥʳʡ 

ʧʝʨʠʦʜ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʨʥʦʚʦʛʦ ʩʣʦʷ ʠ ʟʘʪʝʤ ʫʙʳʚʘʝʪ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʫʚʝʣʠʯʝ-

ʥʠʷ ʪʦʣʱʠʥʳ ʩʣʦʷ ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʢʦʥʪʘʢʪʥʦʤ 

ʩʧʦʩʦʙʝ ʧʦʜʚʦʜʘ ʪʝʧʣʦʪʳ ʥʘʛʨʝʚ ʟʝʨʥʦʚʦʛʦ ʩʣʦʷ ʪʦʣʱʠʥʦʡ, ʧʨʝʚʦʩʭʦʜʷʱʝʡ 

ʪʦʣʱʠʥʫ ʝʜʠʥʠʯʥʦʛʦ ʩʣʦʷ, ʧʨʦʪʝʢʘʝʪ ʤʝʜʣʝʥʥʦ, ʭʦʪʷ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʝʚʦʩʭʦʜʠʪ ʟʥʘʯʝʥʠʝ ʘʥʘʣʦʛʠʯʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 

ʧʨʠ ʢʦʥʚʝʢʪʠʚʥʦʡ ʩʫʰʢʝ. ʕʪʦ ʠ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʢʦʥʪʘʢʪʥʦʛʦ ʩʧʦʩʦʙʘ ʧʝʨʝʜʘʯʠ ʪʝʧʣʦʪʳ ʧʨʠ ʩʫʰʢʝ ʟʝʨʥʘ ʚ ʝʜʠʥʠʯʥʦʤ ʩʣʦʝ. 

ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʵʪʦʤ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʦʩʪʦʷʥ-

ʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʟʝʨʥʦʚʦʛʦ ʩʣʦʷ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʣʦʢʘʣʴʥʳʭ 

ʧʝʨʝʛʨʝʚʦʚ ʟʝʨʥʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʢʦʥʪʘʢʪʝ ʩ ʛʨʝʶʱʝʡ ʧʦ-

ʚʝʨʭʥʦʩʪʴʶ [108]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʪʝʨʤʠʯʝʩʢʦʛʦ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʟʝʨʥʘ ʚ ʣʘʙʦʨʘ-

ʪʦʨʥʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʟʚʦʣʠʣʠ ʧʨʠʡʪʠ ʢ ʩʣʝʜʫʶʱʠʤ ʚʳʚʦ-

ʜʘʤ: 

- ʩʤʝʨʪʥʦʩʪʴ ʢʣʝʱʝʡ ʠʣʠ ʜʦʣʛʦʥʦʩʠʢʦʚ ʟʘʚʠʩʠʪ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʛʨʝʚʘ ʟʝʨʥʘ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʳʜʝʨʞʢʠ (ʦʪʣʝʞʢʠ) ʝʛʦ ʧʨʠ 

ʵʪʦʡ ʪʝʤʧʝʨʘʪʫʨʝ; 

- ʧʨʠʤʝʥʝʥʠʝ ʨʝʞʠʤʦʚ ʢʦʥʚʝʢʪʠʚʥʦʡ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 

ʘʛʝʥʪʘ ʩʫʰʢʠ 110é150 Áʉ ʠ ʥʘʛʨʝʚʘ ʟʝʨʥʘ ʜʦ 45é50 Áʉ ʧʨʠ ʩʥʠʞʝʥʠʠ ʝʛʦ 

ʚʣʘʞʥʦʩʪʠ ʜʦ 14 % ʙʝʟ ʦʪʣʝʞʢʠ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʥʦʡ ʛʠʙʝʣʠ ʚʨʝʜʠʪʝʣʝʡ ʚ 

ʧʦʜʚʠʞʥʦʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʠ ʦʩʦʙʝʥʥʦ ʠʭ ʷʠʮ; 

- ʩʫʰʢʘ ʩ ʦʪʣʝʞʢʦʡ ʟʝʨʥʘ, ʟʘʨʘʞʝʥʥʦʛʦ ʢʘʢ ʚ ʷʚʥʦʡ, ʪʘʢ ʠ ʚ ʩʢʨʳʪʦʡ ʬʦʨ-

ʤʘʭ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʠʙʝʣʴ ʚʨʝʜʠʪʝʣʝʡ ʚ ʧʦʜʚʠʞʥʦʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʠ ʠʭ ʷʠʯʝʢ 

ʙʝʟ ʩʥʠʞʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʟʝʨʥʘ (ʪʘʙʣʠʮʘ 3.2); 

- ʧʨʠ ʩʫʰʢʝ ʟʘʨʘʞʝʥʥʦʛʦ ʟʝʨʥʘ ʚ ʩʫʰʠʣʢʘʭ (ʙʝʟ ʦʪʣʝʞʢʠ) ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʚʳʩʰʠʭ ʧʨʝʜʝʣʦʚ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʦʩʦʙʝʥʥʦ ʪʱʘʪʝʣʴʥʦ ʜʦʙʠ-

ʚʘʪʴʩʷ ʨʘʚʥʦʤʝʨʥʦʛʦ ʥʘʛʨʝʚʘ; 
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- ʧʨʠ ʪʝʧʣʦʚʦʤ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʠ ʩʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ ʤʝʨʳ, ʧʨʝʜʫʧʨʝʞʜʘ-

ʶʱʠʝ ʧʦʚʪʦʨʥʦʝ ʟʘʨʘʞʝʥʠʝ ʧʨʦʩʫʰʝʥʥʦʛʦ ʟʝʨʥʘ; 

- ʚʦ ʠʟʙʝʞʘʥʠʝ ʨʘʩʩʝʠʚʘʥʠʷ ʢʣʝʱʝʡ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʥʝʦʙʭʦʜʠʤʦ ʦʙʦʨʫʜʦ-

ʚʘʪʴ ʩʫʰʠʣʢʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷʤʠ ʜʣʷ ʫʣʘʚʣʠʚʘʥʠʷ ʧʳʣʠ ʠ ʦʪʭʦʜʦʚ, ʫʥʦʩʠʤʳʭ ʩ 

ʦʪʨʘʙʦʪʘʚʰʠʤʠ ʛʘʟʘʤʠ. 

ʊʘʙʣʠʮʘ 3.2 ï ʈʝʞʠʤʳ ʩʫʰʢʠ ʟʘʨʘʞʸʥʥʦʛʦ ʟʝʨʥʘ ʚ ʟʝʨʥʦʩʫʰʠʣʢʘʭ 

                          ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʪʠʧʘ 

ɺʨʝʜʠʪʝʣʠ 

ʇʰʝʥʠʮʘ, ʦʚʸʩ, ʢʫʢʫʨʫʟʘ 
ʈʦʞʴ, ʷʯʤʝʥʴ, 

ʧʦʜʩʦʣʥʝʯʥʠʢ 

ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʚʘ ʟʝʨʥʘ, Áʉ 

45 47 50 55é60 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʚ ʤʠʥʫʪʘʭ 

ʂʣʝʱʠ (ʤʫʯʥʦʡ, ʫʜʣʠʥʸʥʥʳʡ, ʚʦʣʦʩʘʪʳʡ) ʚʦ ʚʩʝʭ 

ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ, ʢʨʦʤʝ ʛʠʧʦʧʫʩʘ 
55 27 24 10 

ɻʠʧʦʧʫʩʳ ̓ʚʦʣʦʩʘʪʦʛʦ ʢʣʝʱʘ ï ï 120 20é90 

ʍʠʱʥʳʝ ʢʣʝʱʠ ï ï 120 45é60 

ɸʤʙʘʨʥʳʝ ʜʦʣʛʦʥʦʩʠʢʠ ʚʦ ʚʩʝʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ ï ï 60 10é25 

 ̓- ʥʝʧʠʪʘʶʱʘʷʩʷ ʥʠʤʬʘʣʴʥʘʷ ʩʪʘʜʠʷ ʫ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʢʣʝʱʝʡ, ʢʦʪʦʨʘʷ ʩʣʫʞʠʪ ʜʣʷ ʨʘʩʩʝʣʝʥʠʷ ʠʣʠ ʧʝʨʝʞʠ-

ʚʘʥʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ. 
ɺ ʧʨʦʮʝʩʩʝ ʪʝʨʤʠʯʝʩʢʦʛʦ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʚʳʩʦʢʦʡ ʪʝʤʧʝ-

ʨʘʪʫʨʳ ʙʦʣʴʰʠʥʩʪʚʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʟʝʨʥʝ, ʧʦʛʠʙʘʝʪ, ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʯʝʛʦ ʩʪʦʡʢʦʩʪʴ ʝʛʦ ʧʨʠ ʭʨʘʥʝʥʠʠ ʧʦʚʳʰʘʝʪʩʷ. 

ʋʤʝʥʴʰʝʥʠʝ ʤʠʢʨʦʬʣʦʨʳ ʧʨʠ ʪʝʨʤʠʯʝʩʢʦʤ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʠ ʙʦʣʝʝ ʟʘ-

ʤʝʪʥʦ ʚ ʟʝʨʥʝ ʩ ʧʦʚʳʰʝʥʥʦʡ ʠʩʭʦʜʥʦʡ ʚʣʘʞʥʦʩʪʴʶ. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʩʦʩʪʘʚʘ 

ʤʠʢʨʦʬʣʦʨʳ ʩʚʝʞʝʫʙʨʘʥʥʦʡ ʧʰʝʥʠʮʳ ʜʦ ʠ ʧʦʩʣʝ ʝʝ ʪʝʨʤʠʯʝʩʢʦʛʦ ʦʙʝʟʟʘʨʘʞʠ-

ʚʘʥʠʷ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ ʟʝʨʥʝ 

ʫʤʝʥʴʰʘʝʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʟʘ ʩʯʝʪ ʙʘʢʪʝʨʠʡ. 

ʅʘ ʦʙʨʘʙʦʪʘʥʥʦʤ ʟʝʨʥʝ ʦʩʪʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ ʪʝʨʤʦʫʩʪʦʡʯʠʚʳʭ ʩʧʦʨ, ʢʦʪʦʨʳʝ ʥʝ ʧʦ-

ʛʠʙʘʶʪ ʚʦ ʚʨʝʤʷ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ (ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ). 

3.3 ʄʝʭʘʥʠʟʤ ʪʝʧʣʦʚʣʘʛʦʦʙʤʝʥʘ ʚ ʧʨʦʮʝʩʩʝ ʩʫʰʢʠ ʟʝʨʥʘ 

ʆʜʥʦʡ ʠʟ ʭʘʨʘʢʪʝʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʮʝʩʩʘ ʢʦʥʪʘʢʪʥʦʡ ʩʫʰʢʠ ʚ ʧʝʨ-

ʚʦʤ ʧʝʨʠʦʜʝ ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʩʪʚʦ ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʢʘʞʜʦʤ ʩʝ-

ʯʝʥʠʠ ʟʝʨʥʘ. ʕʪʘ ʦʩʦʙʝʥʥʦʩʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʧʨʠ ʢʦʥʪʘʢʪʥʦʡ ʩʫʰʢʝ ʪʝʧ-

ʣʦʪʘ ʩʦʦʙʱʘʝʪʩʷ ʚʣʘʞʥʦʤʫ ʟʝʨʥʫ ʪʦʣʴʢʦ ʦʪ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʧʝʨʝʜʘʝʪʩʷ 

ʢ ʦʪʢʨʳʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʨʥʘ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʦʪʜʘʯʝʡ ʝʝ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʂʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʧʦʣʫʯʝʥʥʦʝ ʦʪ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʚ ʧʝʨʚʦʤ ʧʝʨʠʦʜʝ 

ʩʫʰʢʠ ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ ʠ ʥʘ ʧʦʪʝʨʠ ʪʝʧʣʦʪʳ ʣʫʯʝʠʩʧʫʩʢʘʥʠʝʤ ʠ 

ʢʦʥʚʝʢʮʠʝʡ ʦʪʢʨʳʪʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʟʝʨʥʘ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ɼʦʣʷ ʵʪʠʭ ʧʦ-

ʪʝʨɹ ʚ ʦʙʱʝʤ ʨʘʩʭʦʜʝ ʪʝʧʣʦʪʳ ʥʝʚʝʣʠʢʘ ʠ ʩʦʩʪʘʚʣʷʝʪ ʤʘʢʩʠʤʘʣʴʥʦ 3é5 %, ʪʘʢ 

ʯʪʦ ʠʤʠ ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ [36, 81, 141]. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʣʠʯʠʝ ʜʠʬʬʫʟʠʠ ʩʢʦʣʴʞʝʥʠʷ ʚ ʤʘʢʨʦʢʘʧʠʣ-

ʣʷʨʘʭ ʟʝʨʥʘ ʚʳʟʳʚʘʝʪ ʮʠʨʢʫʣʷʮʠʶ ʧʘʨʦʦʙʨʘʟʥʦʡ ʚʣʘʛʠ ʚ ʟʘʤʢʥʫʪʳʭ ʧʦʨʘʭ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʶ ʚʣʘʛʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʣʘʛʘ ʯʘʩʪʠʯʥʦ ʧʝʨʝ-

ʤʝʱʘʝʪʩʷ ʦʪ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʝʚ ʚʥʫʪʨʴ ʟʝʨʥʦʚʢʠ. 

ʀʟʫʯʝʥʠʝ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʟʝʨʥʘ ʤʦʞʝʪ ʙʳʪʴ ʦʛʨʘʥʠʯʝʥʦ ʨʘʩʩʤʦʪʨʝʥʠʝʤ 
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ʷʚʣʝʥʠʡ ʧʝʨʝʤʝʱʝʥʠʷ ʚʣʘʛʠ ʚʥʫʪʨʠ ʤʘʪʝʨʠʘʣʘ, ʧʘʨʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʜʠʬʬʫʟʠʠ 

ʧʘʨʦʚ ʚʣʘʛʠ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʨʥʘ ʚ ʦʢʨʫʞʘʶʱʠʡ ʚʦʟʜʫʭ. ɼʘʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʦʩ-

ʥʦʚʥʦʤ ʨʘʩʢʨʳʚʘʶʪ ʤʝʭʘʥʠʟʤ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ. 

3.3.1 ʇʝʨʝʤʝʱʝʥʠʝ ʚʣʘʛʠ ʚʥʫʪʨʠ ʟʝʨʥʦʚʢʠ 

ʉʫʰʢʘ, ʥʘʛʨʝʚ ʠ ʦʭʣʘʞʜʝʥʠʝ ʟʝʨʥʘ - ʪʠʧʠʯʥʳʝ ʥʝʩʪʘʮʠʦʥʘʨʥʳʝ ʧʨʦʮʝʩʩʳ 

ʪʝʧʣʦ,- ʚʣʘʛʦʧʝʨʝʥʦʩʘ, ʪ. ʝ. ʪʘʢʠʝ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʠʟʤʝʥʝ-

ʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ, ʘ ʪʘʢʞʝ ʧʣʦʪʥʦʩʪʠ ʧʦʪʦʢʦʚ ʪʝʧʣʦʪʳ ʠ 

ʚʣʘʛʠ ʚʦ ʚʨʝʤʝʥʠ. ʇʨʠ ʩʫʰʢʝ ʚ ʟʝʨʥʝ ʚʦʟʥʠʢʘʶʪ ʛʨʘʜʠʝʥʪʳ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘ-

ʛʦʩʦʜʝʨʞʘʥʠʷ, ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʥʦʩ ʪʝʧʣʦʪʳ ʠ ʚʣʘʛʠ 

ʚʥʫʪʨʠ ʟʝʨʥʘ, ʧʦʷʚʣʷʶʪʩʷ ʪʝʨʤʠʯʝʩʢʠʝ ʠ ʦʙʲʝʤʥʳʝ ʥʘʧʨʷʞʝʥʠʷ. 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʤʝʭʘʥʠʟʤ ʫʜʘʣʝʥʠʷ ʚʣʘʛʠ ʠʟ ʟʝʨʥʘ ʧʨʠ ʢʦʥʚʝʢʪʠʚʥʦʡ 

ʩʫʰʢʝ ʩʭʝʤʘʪʠʯʝʩʢʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʨʠʩʫʥʦʢ 

3.6). 

 
ʈʠʩʫʥʦʢ 3.6 ï ʉʭʝʤʘ ʤʝʭʘʥʠʟʤʘ ʫʜʘʣʝʥʠʷ ʚʣʘʛʠ ʧʨʠ ʩʫʰʢʝ ʟʝʨʥʘ: 

1 ï ʟʝʨʥʦʚʢʘ; 2 ï ʧʦʛʨʘʥʠʯʥʳʡ ʩʣʦʡ; 3 ï ʟʦʥʘ ʠʩʧʘʨʝʥʠʷ 

ɺʜʦʣʴ ʧʦʚʝʨʭʥʦʩʪʠ ʚʣʘʞʥʦʡ ʟʝʨʥʦʚʢʠ ʜʚʠʞʝʪʩʷ ʘʛʝʥʪ ʩʫʰʢʠ ʩ ʦʧʨʝʜʝ-

ʣʝʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʊʝʧʣʦʪʘ ʦʪ ʘʛʝʥʪʘ ʩʫʰʢʠ ʢʦʥʚʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʧʝʨʝ-

ʜʘʝʪʩʷ ʟʝʨʥʦʚʢʝ; ʝʝ ʧʦʚʝʨʭʥʦʩʪʴ ʥʘʛʨʝʚʘʝʪʩʷ, ʠ ʯʘʩʪʴ ʚʣʘʛʠ, ʥʘʭʦʜʷʱʝʡʩʷ ʫ ʧʦ-

ʚʝʨʭʥʦʩʪʠ, ʠʩʧʘʨʷʝʪʩʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦ ʪʦʣʱʠʥʝ ʟʝʨʥʦʚʢʠ ʩʦʟʜʘʶʪʩʷ ʧʝʨʝʧʘʜʳ 

ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʘʚʣʝʥʠʷ, ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʢʦʪʦʨʳʭ ʚʣʘʛʘ 

ʥʝʧʨʝʨʳʚʥʦ ʧʦʜʚʦʜʠʪʩʷ ʢ ʧʦʚʝʨʭʥʦʩʪʠ, ʛʜʝ ʠ ʠʩʧʘʨʷʝʪʩʷ. ʄʦʣʝʢʫʣʳ ʧʘʨʘ ʜʠʬ-

ʬʫʥʜʠʨʫʶʪ ʯʝʨʝʟ ʧʦʛʨʘʥʠʯʥʳʡ ʩʣʦʡ ʠ ʧʦʛʣʦʱʘʶʪʩʷ ʘʛʝʥʪʦʤ ʩʫʰʢʠ. ʆʙʷʟʘ-

ʪʝʣʴʥʦʝ ʫʩʣʦʚʠʝ ʧʨʦʮʝʩʩʘ ʫʜʘʣʝʥʠʷ ʚʣʘʛʠ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʨʥʦʚʢʠ - ʵʪʦ ʥʘʣʠʯʠʝ 

ʨʘʟʥʦʩʪʠ ʤʝʞʜʫ ʧʘʨʮʠʘʣʴʥʳʤ ʜʘʚʣʝʥʠʝʤ ʫ ʝʝ ʧʦʚʝʨʭʥʦʩʪʠ ʨʤ ʠ ʚ ʘʛʝʥʪʝ ʩʫʰʢʠ 

ʨʧ. 

ɺʣʘʛʘ ʠʩʧʘʨʷʝʪʩʷ ʥʝ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʨʥʦʚʢʠ, ʘ ʠʟ ʥʝʢʦʪʦʨʦʡ ʟʦʥʳ 3, ʨʘʩ-

ʧʦʣʦʞʝʥʥʦʡ ʚ ʧʝʨʠʬʝʨʠʡʥʦʡ ʯʘʩʪʠ ʟʝʨʥʦʚʢʠ. ɹʦʣʝʝ ʪʦʛʦ, ʧʦʣʦʞʝʥʠʝ ʵʪʦʡ ʟʦʥʳ 

ʥʝ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ: ʦʥʘ ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚʥʫʪʨʴ ʟʝʨʥʦʚʢʠ. ʅʘʯʘ-

ʣʦ ʫʛʣʫʙʣʝʥʠʷ ʟʦʥʳ ʠʩʧʘʨʝʥʠʷ ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʚʷʟʳʚʘʶʪ ʩ ʥʘʯʘʣʦʤ 

ʫʜʘʣʝʥʠʷ ʠʟ ʟʝʨʥʘ ʩʚʷʟʘʥʥʦʡ ʚʣʘʛʠ. ʇʨʠ ʫʛʣʫʙʣʝʥʠʠ ʟʦʥʳ ʠʩʧʘʨʝʥʠʷ ʧʦʚʝʨʭ-
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ʥʦʩʪʴ ʟʝʨʥʦʚʢʠ ʦʩʪʘʝʪʩʷ ʦʙʝʟʚʦʞʝʥʥʦʡ, ʣʠʰʝʥʥʦʡ ʟʘʱʠʪʥʦʛʦ ʬʘʢʪʦʨʘ ʠ ʧʦʵʪʦ-

ʤʫ ʤʦʞʝʪ ʥʘʛʨʝʚʘʪʴʩʷ ʜʦ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. 

ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʧʝʨʝʥʦʩʘ ʪʝʧʣʦʪʳ ʠ ʚʣʘʛʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʢʦʨʝʥʠʶ ʩʫʰ-

ʢʠ, ʥʦ ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʵʪʦʤ ʥʘʧʨʷʞʝʥʠʷ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʫʭʫʜʰʝʥʠʶ ʢʘʯʝ-

ʩʪʚʘ ʟʝʨʥʘ - ʦʙʨʘʟʦʚʘʥʠʶ ʪʨʝʱʠʥ, ʨʘʩʢʘʣʳʚʘʥʠʶ, ʩʥʠʞʝʥʠʶ ʚʳʭʦʜʘ ʮʝʣʦʡ ʢʨʫ-

ʧʳ ʠ ʪ. ʜ. ʇʦʵʪʦʤʫ ʚʘʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʨʝʞʠʤ ʩʫʰʢʠ. 

ʊʝʧʣʦʚʣʘʛʦʧʝʨʝʥʦʩ ʧʨʠ ʩʫʰʢʝ ʟʝʨʥʘ ʧʦʜʯʠʥʷʝʪʩʷ ʦʙʱʠʤ ʟʘʢʦʥʘʤ ʪʝʧʣʦ-

ʤʘʩʩʦʧʝʨʝʥʦʩʘ ʠ ʷʚʣʷʝʪʩʷ ʝʛʦ ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ. ʊʝʦʨʝʪʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʥʠʭ 

ʩʣʫʞʠʪ ʝʜʠʥʘʷ ʪʝʦʨʠʷ ʪʝʧʣʦʤʘʩʩʦʧʝʨʝʥʦʩʘ. ʅʘ ʦʩʥʦʚʝ ʵʪʦʡ ʪʝʦʨʠʠ ʧʨʦʮʝʩʩʳ 

ʧʝʨʝʥʦʩʘ ʪʝʧʣʦʪʳ ʠ ʚʣʘʛʠ ʚ ʟʝʨʥʝ ʤʦʛʫʪ ʙʳʪʴ ʦʧʠʩʘʥʳ ʘʥʘʣʠʪʠʯʝʩʢʠ. ʊʘʢʦʝ 

ʦʧʠʩʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʝ ʚ ʣʶʙʦʡ ʪʦʯʢʝ 

ʟʝʨʥʘ ʠʣʠ ʟʝʨʥʦʚʦʛʦ ʩʣʦʷ ʚ ʢʘʞʜʳʡ ʢʦʥʢʨʝʪʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʥʘʡʪʠ ʠʭ ʛʨʘ-

ʜʠʝʥʪʳ ʠ ʠʟʤʝʥʝʥʠʝ ʚʦ ʚʨʝʤʝʥʠ, ʨʘʩʩʯʠʪʘʪʴ ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʦʚ ʪʝʧʣʦʪʳ ʠ ʚʣʘ-

ʛʠ, ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʧʨʠ ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʦʤ ʦʧʠʩʘʥʠʠ ʧʨʦʮʝʩʩʦʚ ʚ ʟʝʨʥʝ ʠ ʟʝʨʥʦʚʦʤ ʩʣʦʝ ʚʦʟʥʠʢʘʶʪ ʦʧʨʝʜʝ-

ʣʝʥʥʳʝ ʪʨʫʜʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʟʝʨʥʦ ʥʝʦʜʥʦʨʦʜʥʦ ʧʦ ʩʪʨʫʢʪʫʨʝ ʠ ʩʦʩʪʘʚʫ. ɺʩʣʝʜ-

ʩʪʚʠʝ ʵʪʦʛʦ ʨʘʟʣʠʯʥʳʝ ʫʯʘʩʪʢʠ ʟʝʨʥʘ ʠʤʝʶʪ ʨʘʟʥʫʶ ʧʨʦʚʦʜʠʤʦʩʪʴ ʠ ʦʙʣʘʜʘʶʪ 

ʘʥʠʟʦʪʨʦʧʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ɿʝʨʥʦ ʠʤʝʝʪ ʩʣʦʞʥʫʶ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʬʦʨʤʫ, ʘ ʟʝʨʥʦʚʦʡ ʩʣʦʡ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʩʦʙʦʡ ʜʠʩʧʝʨʩʥʫʶ ʩʨʝʜʫ, ʚ ʢʦʪʦʨʦʡ ʟʝʨʥʦʚʢʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʚ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝ ʧʨʦʠʟʚʦʣʴʥʦ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʮʝʩʩʳ ʧʝʨʝʥʦʩʘ ʪʝʧʣʦʪʳ ʠ ʚʣʘʛʠ ʚʥʫʪʨʠ ʟʝʨ-

ʥʘ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʠ ʚʣʠʷʶʪ ʦʜʠʥ ʥʘ ʜʨʫʛʦʡ, ʘ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʝ ʠ ʚʣʘʛʦʦʙʤʝʥ-

ʥʳʝ ʩʚʦʡʩʪʚʘ ʟʝʨʥʘ ʟʘʚʠʩʷʪ ʦʪ ʝʛʦ ʚʣʘʞʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ ʪʝʧʣʦ-ʚʣʘʛʦʧʝʨʝʥʦʩʘ ʥʦʩʷʪ ʥʝʣʠʥʝʡʥʳʡ ʭʘʨʘʢ-

ʪʝʨ. 

ɿʘʢʦʥ ʧʝʨʝʤʝʱʝʥʠʷ ʚʣʘʛʠ ʚʥʫʪʨʠ ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʟʝʨʥʘ ʚ ʦʙʱʝʤ ʚʠʜʝ 

ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

                                       ή ὥ” όɳ ὥ̓” ὸɳ ὥ ὖɳ ,                        (3.3) 

ʛʜʝ ή  ï ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʪʦʢʘ ʚʥʫʪʨʝʥʥʝʡ ʚʣʘʛʠ ʚ ʟʝʨʥʝ, ʢʛ/(ʤ
2
Ŀʯ); ὥ  ï ʢʦʬɻ-

ʬʠʮʠʝʥʪ ʚʣʘʛʦʦʙʤʝʥʘ, ɺʪ/(ʤ
2
Ŀʢʛ); ” ï ʧʣʦʪʥʦʩʪʴ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʡ ʯʘʩʪʠ ʤʘʪʝ-

ʨʠʘʣʘ, ʢʛ/ʤ
3
; ὥ̓ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʨʤʦʜʠʬʬʫʟʠʠ, (Áʉ)

-1
, όɳ ï ʛʨʘʜʠʝʥʪ ʚʣʘʛʦʩʦ-

ʜʝʨʞʘʥʠʷ, ʢʛ/(ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘĀʤ); ὸɳ ï ʛʨʘʜʠʝʥʪ ʪʝʤʧʝʨʘʪʫʨʳ, Áʉ/ʤ;          

ὥ  - ʢʦʵʬʬʠʮʠʝʥʪ ʚʣʘʛʦʦʙʤʝʥʘ, ʦʪʥʝʩʸʥʥʦʛʦ ʢ ὖɳ, ɺʪ/(ʤ2
Ŀʢʛ); ὖɳ ï ʛʨʘʜʠʝʥʪ 

ʜʘʚʣʝʥʠʷ, ʇʘ/ʤ. 

ɿʥʘʢ ʤʠʥʫʩ ʚ ʫʨʘʚʥʝʥʠʠ 3.3 ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʚʠʞʝʥʠʝ ʚʣʘʛʠ ʥʘʧʨʘʚʣʝʥʦ ʚ 

ʩʪʦʨʦʥʫ ʫʤʝʥʴʰʝʥʠʷ ʚʣʘʞʥʦʩʪʠ (ʦʪ ʮʝʥʪʨʘ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʨʥʦʚʢʠ). 

ɸʥʘʣʦʛʠʯʥʦ ʧʝʨʝʥʦʩʫ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʟʘʨʷʜʦʚ ʠʣʠ ʧʝʨʝʥʦʩʫ ʪʝʧʣʦʪʳ ʜʚʠ-

ʞʝʥʠʝ ʞʠʜʢʦʩʪʠ ʠ ʧʘʨʘ ʚʦ ʚʣʘʞʥʦʤ ʟʝʨʥʝ ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʚʳʩʰʝʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢ 

ʥʠʟʰʝʤʫ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʪʦʯʝʢ ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʤʘʪʝʨʠʣʘ, ʠʤʝʶʱʠʭ ʦʜʠʥʘʢʦʚʳʝ 

ʧʦʪʝʥʮʠʘʣʳ ʧʝʨʝʥʦʩʘ ʚʣʘʛʠ, ʦʙʨʘʟʫʝʪ ʠʟʦʧʦʪʝʥʮʠʘʣʴʥʳʝ (ʠʟʦʪʝʨʤʠʯʝʩʢʠʝ, ʠʟʦ-

ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʳʝ ʠ ʪ. ʜ.) ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʧʝʨʝʩʝʯʝʥʠʝ ʵʪʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʣʦʩ-

ʢʦʩʪʴʶ - ʠʟʦʧʦʪʝʥʮʠʘʣʴʥʳʝ ʣʠʥʠʠ (ʨʠʩʫʥʦʢ 3.7). 

ɼʚʠʞʫʱʝʡ ʩʠʣʦʡ ʧʨʦʮʝʩʩʘ, ʧʦʪʝʥʮʠʘʣʦʤ ʧʝʨʝʥʦʩʘ ʚʣʘʛʠ ʚʥʫʪʨʠ ʤʘʪʝʨʠʘ-

ʣʘ ʷʚʣʷʝʪʩʷ ʦʙʱʝʝ ʜʘʚʣʝʥʠʝ ʚʥʫʪʨʠ ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʦʩʤʦʪʠʯʝʩʢʦʝ 
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ʜʘʚʣʝʥʠʝ, ʧʘʨʮʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʧʘʨʘ ʠ ʜʨ. ʆʜʥʘʢʦ ʦʩʥʦʚʥʳʤʠ ʟʘʢʦʥʘʤʠ ʚʥʫʪ-

ʨʝʥʥʝʛʦ ʤʘʩʩʦʦʙʤʝʥʘ (ʧʝʨʝʤʝʱʝʥʠʝ ʚʣʘʛʠ ʚʥʫʪʨʠ ʤʘʪʝʨʠʘʣʘ), ʩʣʫʞʘʪ ʟʘʢʦʥʳ 

ʚʣʘʛʦʧʨʦʚʦʜʥʦʩʪʠ ʠ ʪʝʨʤʦʚʣʘʛʦʧʨʦʚʦʜʥʦʩʪʠ. 

 
ʈʠʩʫʥʦʢ 3.7 - ʀʟʦʧʦʪʝʥʮʠʘʣʴʥʳʝ ʣʠʥʠʠ ʪʝʧʣʦ-, ʚʣʘʛʦʧʝʨʝʥʦʩʘ: 

ʘ - ʠʟʦʢʦʥʮʝʥʪʨʘʮʠʦʥʥʳʝ (ʩʦʝʜʠʥʷʶʱʠʝ ʪʦʯʢʠ ʩ ʦʜʠʥʘʢʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 

ʚʣʘʛʠ (ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʝʤ)); ʙ - ʠʟʦʪʝʨʤʠʯʝʩʢʠʝ (ʩʦʝʜʠʥʷʶʱʠʝ ʪʦʯʢʠ ʩ ʦʜʠʥʘ-

ʢʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ); u ï ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʝ ʟʝʨʥʘ, ʢʛ ʚʣʘʛʠ/(ʢʛ ʩʫʭ. ʚʝʱʝʩʪʚʘ);     

t ï ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʚʘ ʟʝʨʥʘ, Áʉ; Ðu ï ʛʨʘʜʠʝʥʪ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ,                    

ʢʛ ʚʣʘʛʠ/(ʢʛ ʩʫʭ. ʚʝʱʝʩʪʚʘĿʤ); Ðt ï ʛʨʘʜʠʝʥʪ ʪʝʤʧʝʨʘʪʫʨʳ, Áʉ/ʤ. 

ʅʘ ʨʠʩʫʥʢʝ 3.7 ʠʟʦʙʨʘʞʝʥʳ ʠʟʦʢʦʥʮʝʥʪʨʘʮʠʦʥʥʳʝ ʠ ʠʟʦʪʝʨʤʠʯʝʩʢʠʝ ʣʠ-

ʥʠʠ, ʧʦʩʪʨʦʝʥʳ ʥʦʨʤʘʣʠ (n - n) ʢ ʥʠʤ, ʧʦʢʘʟʘʥʳ ʥʘʧʨʘʚʣʝʥʠʷ ʚʝʢʪʦʨʦʚ ʛʨʘʜʠʝʥ-

ʪʘ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ (Ðu), ʛʨʘʜʠʝʥʪʘ ʪʝʤʧʝʨʘʪʫʨʳ (Ðt) ʇʦʜ ʛʨʘʜʠʝʥʪʦʤ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ ʚʣʘʛʠ ʧʦʥʠʤʘʶʪ ʚʝʢʪʦʨʥʫʶ ʚʝʣʠʯʠʥʫ, ʯʠʩʣʝʥʥʦ ʨʘʚʥʫʶ ʧʨʠʨʘʱʝʥʠʶ 

ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ ʥʘ ʝʜʠʥʠʮʫ ʜʣʠʥʳ ʥʦʨʤʘʣʠ ʠ ʥʘʧʨʘʚʣʝʥʥʫʶ ʧʦ ʥʦʨʤʘʣʠ ʚ 

ʩʪʦʨʦʥʫ ʙʦʣʴʰʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʣʘʛʠ. ɻʨʘʜʠʝʥʪ ʪʝʤʧʝʨʘʪʫʨʳ - ʚʝʢʪʦʨ, ʯʠʩʣʝʥ-

ʥʦ ʨʘʚʥʳʡ ʠʟʤʝʥʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʝʜʠʥʠʮʫ ʜʣʠʥʳ ʥʦʨʤʘʣʠ ʠ ʥʘʧʨʘʚʣʝʥ-

ʥʳʡ ʧʦ ʥʦʨʤʘʣʠ ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ. ʇʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ ʚʣʘʛʠ - 

ʚʝʢʪʦʨ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʚ ʩʪʦʨʦʥʫ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʛʨʘʜʠʝʥʪʫ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʚʣʘʛʠ (ʚ ʩʣʫʯʘʝ ʚʣʘʛʦʧʨʦʚʦʜʥʦʩʪʠ), ʠʣʠ ʛʨʘʜʠʝʥʪʫ ʪʝʤʧʝʨʘʪʫʨʳ (ʚ ʩʣʫʯʘʝ ʪʝʨ-

ʤʦʚʣʘʛʦʧʨʦʚʦʜʥʦʩʪʠ), ʠ ʯʠʩʣʝʥʥʦ ʨʘʚʥʳʡ ʢʦʣʠʯʝʩʪʚʫ ʚʣʘʛʠ, ʧʝʨʝʥʦʩʠʤʦʡ ʚ 

ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ ʯʝʨʝʟ ʝʜʠʥʠʮʫ ʠʟʦʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʋʯʠʪʳʚʘʷ ʷʚʣʝʥʠʷ ʚʣʘʛʦʧʨʦʚʦʜʥʦʩʪʠ ʠ ʪʝʧʣʦ-, ʠ ʚʣʘʛʦʧʨʦʚʦʜʥʦʩʪʠ, ʦʩ-

ʥʦʚʥʦʡ ʟʘʢʦʥ ʚʥʫʪʨʝʥʥʝʛʦ ʚʣʘʛʦʧʝʨʝʥʦʩʘ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

                                         Ὥ Ὥ Ὥ Ὧ” όɳ Ὧ” ὸɳ;                                    (3.4) 

                                                   Ὥ Ὧ” όɳ ὸɳ;                                             (3.5) 

ʛʜʝ Ὥ, Ὥ ʠ Ὥ - ʧʣʦʪʥʦʩʪʠ ʧʦʪʦʢʘ ʚʣʘʛʠ ʦʙʱʘʷ, ʚʳʟʚʘʥʥʘʷ ʜʝʡʩʪʚʠʝʤ ʛʨʘʜʠʝʥʪʘ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʣʘʛʠ ʠ ʜʝʡʩʪʚʠʝʤ ʛʨʘʜʠʝʥʪʘ ʪʝʤʧʝʨʘʪʫʨʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʢʛ/(ʤ
2
Āʯ); k - ʢʦʵʬʬʠʮʠʝʥʪ ʚʣʘʛʦʧʨʦʚʦʜʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ, ʤ

2
/ʯ; ŭ - ʢʦʵʬʬʠʮʠʝʥʪ 

ʪʝʧʣʦ-, ʚʣʘʛʦʧʨʦʚʦʜʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ, (ÁC)
-1
; ɟ0 - ʧʣʦʪʥʦʩʪʴ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʢʛ/ʤ
3
; Ðu - ʛʨʘʜʠʝʥʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʣʘʛʠ (ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ), ʢʛ/(ʢʛ 

ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘĀʤ), Ðt ï ʛʨʘʜʠʝʥʪ ʪʝʤʧʝʨʘʪʫʨʳ, ÁC/ʤ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦ-, ʚʣʘʛʦʧʨʦʚʦʜʥʦʩʪʠ ŭ = Ðu/Ðt ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢʦʡ ʛʨʘ-



158 

 

ʜʠʝʥʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʣʘʛʠ ʩʦʟʜʘʝʪʩʷ ʚ ʚʳʩʫʰʠʚʘʝʤʦʤ ʤʘʪʝʨʠʘʣʝ ʧʨʠ ʛʨʘʜʠʝʥʪʝ 

ʪʝʤʧʝʨʘʪʫʨʳ 1 ʛʨʘʜ./ʤ. ɿʥʘʢ ç-è ʚ ʬʦʨʤʫʣʘʭ (3.4, 3.5) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ Ὥ ʠ it 

ʥʘʧʨʘʚʣʝʥʳ ʚ ʦʜʥʫ, a Ðu ʠ Ðt ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʩʪʦʨʦʥʫ. 

ɽʩʣʠ ʛʨʘʜʠʝʥʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʣʘʛʠ Ðu ʠ ʛʨʘʜʠʝʥʪ ʪʝʤʧʝʨʘʪʫʨʳ Ðt 

ʥʘʧʨʘʚʣʝʥʳ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʩʪʦʨʦʥʳ ʧʨʠ ʚʣʘʞʥʦʩʪʠ ʥʘʨʫʞʥʳʭ ʩʣʦʝʚ ʤʘʪʝ-

ʨʠʘʣʘ ʤʝʥʴʰʝʡ, ʯʝʤ ʚʥʫʪʨʝʥʥʠʭ (ʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʦʙʦʨʦʪ), ʪʦ Ðu ʠ Ðt ʚ ʬʦʨʤʫ-

ʣʘʭ (3.4, 3.5) ʙʫʜʫʪ ʠʤʝʪʴ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʟʥʘʢʠ, ʘ ʥʘʧʨʘʚʣʝʥʠʝ ʦʙʱʝʛʦ ʧʦʪʦ-

ʢʘ ʚʣʘʛʠ ʦʧʨʝʜʝʣʠʪ ʛʨʘʜʠʝʥʪ, ʩʦʟʜʘʶʱʠʡ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʡ ʧʦʪʦʢ ʚʣʘʛʠ. 

ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʪʦʢʘ ʚʣʘʛʠ ʯʘʱʝ ʦʧʨʝʜʝʣʷʝʪ ʛʨʘʜʠʝʥʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʣʘʛʠ, ʘ 

ʛʨʘʜʠʝʥʪ ʪʝʤʧʝʨʘʪʫʨʳ ʩʦʟʜʘʝʪ ʣʠʰʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʝʨʝʤʝʱʝ-

ʥʠʶ ʚʣʘʛʠ ʚʥʫʪʨʠ ʤʘʪʝʨʠʘʣʘ ʦʪ ʙʦʣʝʝ ʚʣʘʞʥʳʭ ʩʣʦʝʚ ʢ ʤʝʥʝʝ ʚʣʘʞʥʳʤ. ʊʘʢʦʝ 

ʷʚʣʝʥʠʝ ʥʘʙʣʶʜʘʁʪ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʢʦʥʚʝʢʪʠʚʥʦʤ ʩʧʦʩʦʙʝ ʩʫʰʢʠ [35, 95, 

142é147]. 

ʇʨʠ ʢʦʥʪʘʢʪʥʦʤ ʩʧʦʩʦʙʝ ʧʝʨʝʜʘʯʠ ʪʝʧʣʦʪʳ ʛʨʘʜʠʝʥʪ ʪʝʤʧʝʨʘʪʫʨʳ ʷʚʣʷʝʪ-

ʩʷ ʦʩʥʦʚʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ. 

ʇʨʠ ʥʘʛʨʝʚʝ ʟʝʨʥʘ ʠʥʬʨʘʢʨʘʩʥʳʤʠ ʣʫʯʘʤʠ ʚʣʘʛʦʧʨʦʚʦʜʥʦʩʪʴ ʠ ʪʝʨʤʦʚʣʘ-

ʛʦʧʨʦʚʦʜʥʦʩʪʴ ʥʘʧʨʘʚʣʝʥʳ ʪʘʢʞʝ ʚ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ, ʥʦ ʧʨʦʮʝʩʩ ʩʫʰʢʠ ʧʨʦʪʝʢʘ-

ʝʪ ʠʥʘʯʝ. ɺʩʣʝʜʩʪʚʠʝ ʙʳʩʪʨʦʛʦ ʠ ʩʠʣʴʥʦʛʦ ʥʘʛʨʝʚʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʚ 

ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʩʫʰʢʠ ʪʝʨʤʦʚʣʘʛʦʧʨʦʚʦʜʥʦʩʪʴ ʦʢʘʟʳʚʘʝʪʩʷ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚ-

ʥʦʡ, ʯʝʤ ʚʣʘʛʦʧʨʦʚʦʜʥʦʩʪʴ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʣʘʛʘ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ ʥʘʧʨʘʚʣʝ-

ʥʠʠ ʧʦʪʦʢʘ ʪʝʧʣʦʪ.r ʇʝʨʝʤʝʱʝʥʠʝ ʚʣʘʛʠ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʢ ʮʝʥʪʨʫ ʟʝʨʥʘ, ʚʳʟʳ-

ʚʘʶʱʝʝ ʫʚʝʣʠʯʝʥʠʝ ʛʨʘʜʠʝʥʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʣʘʛʠ, ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪ 

çʪʦʨʤʦʟʷʱʝʝè ʜʝʡʩʪʚʠʝ ʚʣʘʛʦʧʨʦʚʦʜʥʦʩʪʠ ʠ, ʥʘʢʦʥʝʮ, ʧʨʠʚʦʜʠʪ ʢ ʨʘʚʥʦʚʝʩʥʦ-

ʤʫ ʩʦʩʪʦʷʥʠʶ ï ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʧʦʣʥʦʩʪʴʶ ʫʨʘʚʥʦʚʝʰʠʚʘʝʪʩʷ ʚʣʘʛʦʧʨʦʚʦʜ-

ʥʦʩʪʴʶ. ʅʘʯʠʥʘʷ ʩ ʵʪʦʛʦ ʤʦʤʝʥʪʘ, ʚʣʘʞʥʦʩʪʴ ʮʝʥʪʨʘʣʴʥʳʭ ʩʣʦʝʚ ʦʩʪʘʝʪʩʷ ʧʦ-

ʩʪʦʷʥʥʦʡ, ʘ ʩʫʰʢʘ ʧʨʦʠʩʭʦʜʠʪ ʧʫʪʝʤ ʠʩʧʘʨʝʥʠʷ ʚʣʘʛʠ ʠʟ ʤʘʪʝʨʠʘʣʘ ʩ ʧʦʩʪʝʧʝʥ-

ʥʳʤ ʫʛʣʫʙʣʝʥʠʝʤ ʟʦʥʳ ʠʩʧʘʨʝʥʠʷ. 

ʇʨʠ ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʩʧʦʩʦʙʝ ʩʫʰʢʠ ʪʦʢʘʤʠ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ (ʧʦʪʦʢ ʪʝʧ-

ʣʦʪʳ ʜʚʠʞʝʪʩʷ ʦʪ ʚʥʫʪʨʝʥʥʠʭ ʩʣʦʝʚ ʤʘʪʝʨʠʘʣʘ ʢ ʧʦʚʝʨʭʥʦʩʪʠ) ʪʝʤʧʝʨʘʪʫʨʥʳʡ 

ʛʨʘʜʠʝʥʪ ʠ ʛʨʘʜʠʝʥʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʣʘʛʠ ʥʘʧʨʘʚʣʝʥʳ ʚ ʦʜʥʫ ʩʪʦʨʦʥʫ ʠ, ʩʣʝʜʦ-

ʚʘʪʝʣʴʥʦ, ʧʦʪʦʢʠ ʚʣʘʛʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʚʣʘʛʦ-, ʠ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ, ʩʦʚʧʘʜʘ-

ʶʪ, ʯʪʦ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʩʢʦʨʦʩʪ ɹʩʫʰʢʠ. 

ʊʝʧʣʦʚʳʝ ʩʚʦʡʩʪʚʘ ʣʶʙʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʧʨʝʜʝʣʷʶʪ ʝʛʦ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʫʜʝʣʴʥʘ ̫ ʪʝʧʣʦʝʤʢʦʩʪʴ, ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʦʧʨʦ-

ʚʦʜʥʦʩʪʴ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʫʩʚʦʝʥʠʷ (ʪʝʧʣʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ). 

ʇʨʦʮʝʩʩ ʧʝʨʝʥʦʩʘ ʪʝʧʣʦʪʳ ʚʥʫʪʨʠ ʪʚʝʨʜʦʛʦ ʪʝʣʘ, ʥʝ ʦʩʣʦʞʥʝʥʥʳʡ ʤʘʩʩʦ-

ʧʝʨʝʥʦʩʦʤ ʠ ʙʝʟ ʚʥʫʪʨʝʥʥʠʭ ʠʩʪʦʯʥʠʢʦʚ ʪʝʧʣʦʪʳ, ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ ʫʨʘʚʥʝʥʠʝʤ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʌʫʨʴʝ [26, 96]: 

                                        
Ô

ὥɳ ὸ,                                 (3.6) 

ʛʜʝ ὸ - ʪʝʤʧʝʨʘʪʫʨʘ, ÁC; Ű ï ʚʨʝʤʷ, ʩ; 
ɗ
 - ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ, ÁC/ʩ; 

‗ - ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, ɺʪ/(ʤĀÁʉ); ” - ʧʣʦʪʥʦʩʪʴ, ʢʛ/ʤ3
; ὧ - ʫʜʝʣʴʥʘʷ 

ʪʝʧʣʦʸʤʢʦʩʪʴ, ʢɼʞ/(ʢʛĀÁʉ);  =ʘ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʤʧʝʨʘʪʫʨʦʧʨʦʚʦʜʥʦʩʪʠ, ʤ
2
/ʩ; 
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x, y, z ï ʪʝʢʫʱʠʝ ʢʦʦʨʜʠʥʘʪʳ, ʤ; ᶯ   - ʦʧʝʨʘʪʦʨ ʚʪʦʨʦʡ ʧʨʦ-

ʠʟʚʦʜʥʦʡ (ʦʧʝʨʘʪʦʨ ʃʘʧʣʘʩʘ), ʤ
-2
. 

ʀʟ ʜʘʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʩʣʝʜʫʝʪ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ, 

ʧʨʦʛʨʝʚʘ ʠʣʠ ʦʭʣʘʞʜʝʥʠʷ ʟʝʨʥʘ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʝʛʦ ʪʝʤʧʝʨʘʪʫʨʦʧʨʦ-

ʚʦʜʥʦʩʪʠ. ʅʘʧʦʤʥʠʤ, ʯʪʦ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ (3.6), ʚʳʨʘʞʝʥʥʦʝ ʚ 

ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ, ʠʤʝʝʪ ʙʝʩʯʠʩʣʝʥʥʦʝ ʤʥʦʞʝʩʪʚʦ ʨʝʰʝʥʠʡ. ʏʪʦʙʳ ʨʝʰʠʪʴ 

ʟʘʜʘʯʫ ʦʜʥʦʟʥʘʯʥʦ, ʪ. ʝ. ʚʳʜʝʣʠʪʴ ʠʟ ʤʥʦʞʝʩʪʚʘ ʦʜʥʦ ʝʜʠʥʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ, ʚ 

ʢʘʞʜʦʤ ʩʣʫʯʘʝ ʬʦʨʤʫʣʠʨʫʶʪ ʢʦʥʢʨʝʪʥʳʝ ʫʩʣʦʚʠʷ ʦʜʥʦʟʥʘʯʥʦʩʪʠ (ʢʨʘʝʚʫʶ ʟʘ-

ʜʘʯʫ): ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ, ʛʨʘʥʠʯʥʳʝ, ʥʘʯʘʣʴʥʳʝ ʠ ʜʨ. ʋʨʘʚʥʝʥʠʝ (3.6) ʤʦʞʥʦ ʨʝ-

ʰʠʪʴ ʤʝʪʦʜʦʤ ʨʘʟʜʝʣʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ, ʠʥʪʝʛʨʘʣʴʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʃʘʧʣʘʩʘ, 

ʌʫʨʴʝ ʠʣʠ ʜʨʫʛʠʤ ʦʧʝʨʘʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ, ʯʠʩʣʝʥʥʳʤ ʤʝʪʦʜʦʤ, ʤʝʪʦʜʘʤʠ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʷ ʠ ʪ.ʜ. ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʚʳʯʠʩʣʝʥʠʡ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʟʝʨʥʦʚʦʡ 

ʩʣʦʡ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʧʣʦʰʥʦʝ ʪʝʣʦ. 

3.3.2 ʀʩʧʘʨʝʥʠʝ ʚʣʘʛʠ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʨʥʘ 
ʉʢʦʨʦʩʪʴ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʧʨʠ ʚʥʝʰʥʝʡ ʜʠʬʬʫʟʠʠ, ʪ. ʝ. ʜʚʠʞʝʥʠʝ ʚʣʘʛʠ ʚ 

ʚʠʜʝ ʚʦʜʷʥʳʭ ʧʘʨʦʚ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʚʣʘʞʥʦʛʦ ʟʝʨʥʘ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʟʘʚʠ-

ʩʠʪ ʚ ʦʩʥʦʚʥʦʤ ʦʪ ʨʘʟʥʦʩʪʠ ʜʘʚʣʝʥʠʷ ʧʘʨʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʳ-

ʩʫʰʠʚʘʝʤʦʛʦ ʟʝʨʥʘ ʠ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ʇʨʠ ʥʘʣʠʯʠʠ ʚʥʫʪʨʝʥʥʝʡ ʜʠʬʬʫʟʠʠ, 

ʪ. ʝ. ʜʚʠʞʝʥʠʷ ʚʣʘʛʠ ʚ ʚʠʜʝ ʚʦʜʳ ʠʣʠ ʚʦʜʷʥʳʭ ʧʘʨʦʚ ʠʟ ʚʥʫʪʨʝʥʥʠʭ ʩʣʦʸʚ ʟʝʨ-

ʥʦʚʢʠ ʢ ʝ yʧʦʚʝʨʭʥʦʩʪʠ, ʩʢʦʨʦʩʪʴ ʧʨʦʮʝʩʩʘ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʚʠʜʘ ʠ ʩʚʦʡʩʪʚ 

ʚʳʩʫʰʠʚʘʝʤʦʡ ʟʝʨʥʦʚʦʡ ʢʫʣʴʪʫʨʳ. ʇʨʠ ʩʫʰʢʝ ʦʙʳʯʥʦ ʠʤʝʶʪ ʤʝʩʪʦ ʦʙʘ ʚʠʜʘ 

ʜʠʬʬʫʟʠʠ ʚʣʘʛʠ, ʦʜʥʘʢʦ ʚ ʦʪʜʝʣʴʥʳʝ ʧʝʨʠʦʜʳ ʧʨʦʮʝʩʩʘ ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʢʘʞ-

ʜʦʛʦ ʠʟ ʵʪʠʭ ʚʠʜʦʚ ʨʘʟʣʠʯʥʘ. 

ɺ ʧʝʨʚʳʡ ʧʝʨʠʦʜ ʩʫʰʢʠ (ʨʠʩʫʥʦʢ 3.2), ʢʦʛʜʘ ʧʦʚʝʨʭʥʦʩʪʴ ʚʳʩʫʰʠʚʘʝʤʦʛʦ 

ʟʝʨʥʘ ʥʘʩʳʱʝʥʘ ʚʣʘʛʦʡ ʠ ʧʨʦʮʝʩʩ ʝʝ ʫʜʘʣʝʥʠʷ ʧʦʜʯʠʥʷʝʪʩʷ ʟʘʢʦʥʘʤ ʠʩʧʘʨʝʥʠʷ 

ʚʣʘʛʠ ʩʦ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʚʣʘʛʠ ʠʟ ʛʣʫʙʠʥʥʳʭ 

ʩʣʦʸʚ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʨʥʘ ʥʝ ʚʣʠʷʝʪ ʥʘ ʩʢʦʨʦʩʪʴ ʩʫʰʢʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʢʦ-

ʨʦʩʪʴ ʩʫʰʢʠ ʚ ʧʝʨʚʳʡ ʧʝʨʠʦʜ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʠʩʧʘʨʝʥʠʷ ʚʣʘʛʠ ʩ 

ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʨʥʘ. ʊʘʢ ʢʘʢ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʚʩʷ ʪʝʧʣʦʪʘ, ʧʦʜʚʦʜʠʤʘʷ ʢ ʟʝʨʥʫ, ʟʘ-

ʪʨʘʯʠʚʘʝʪʩʷ ʥʘ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ, ʪʦ ʩʢʦʨʦʩʪʴ ʩʫʰʢʠ ʦʧʨʝʜʝʣʷʶʪ ʩʢʦʨʦʩʪʴʶ ʧʦʜ-

ʚʦʜʘ ʪʝʧʣʦʪʳ ʠʣʠ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʫʩʣʦʚʠʷʤʠ ʧʨʦʪʝʢʘʥʠʷ ʪʝʧʣʦʦʙʤʝʥʘ [103]. 

ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʪʝʧʣʦʪʳ IQ ʦʪ ʩʪʝʥʢʠ ʢʦʞʫʭʘ ʩʫʰʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʢ 

ʤʘʪʝʨʠʘʣʫ ʟʘʚʠʩʠʪ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʝʧʣʦʦʙʤʝʥʘ ʘʪ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʥ-

ʪʘʢʪʘ ʧʦʜʚʝʨʛʘʶʱʠʭʩʷ ʩʫʰʢʝ ʯʘʩʪʠʮ ʤʘʪʝʨʠʘʣʘ ʩ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ 

ä
=

=
n

i

iFFF
1

)(  ʠ ʨʘʟʥʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʚʳʩʫʰʠʚʘʝʤʦʛʦ 

ʟʝʨʥʘ tʛʧ ï tʟ (ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʥʘʧʦʨʘ). ʕʪʦ ʚʳʨʘʞʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ ʅʴʶʪʦʥʘ: 

                                                   ),(
ʟʛʧQ

ttFI -=a                                                   (3.7) 

ʛʜʝ IQ ï ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʪʝʧʣʦʪʳ ʦʪ ʩʪʝʥʢʠ ʢʦʞʫʭʘ ʩʫʰʠʣʴʥʦʡ ʫʩʪʘ-

ʥʦʚʢʠ ʢ ʚʳʩʫʰʠʚʘʝʤʦʤʫ ʤʘʪʝʨʠʘʣʫ, ɼʞ/ʯ; ʘʪ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʙʤʝʥʘ, 

ɺʪ/(ʤ
2
ĿÁʉ); F - ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʥʪʘʢʪʘ ʧʦʜʚʝʨʛʘʶʱʠʭʩʷ ʩʫʰʢʝ ʯʘʩʪʠʮ 

ʤʘʪʝʨʠʘʣʘ ʩ ʢʦʞʫʭʦʤ, ʤ
2
; tʛʧ, tʟ - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʞʫʭʘ ʠ ʤʘʪʝʨʠʘ-

ʣʘ, Áʉ. 
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ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʙʤʝʥʘ (ʪʝʧʣʦʦʪʜʘʯʠ) ʘʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʘ ʠ ʟʘʚʠʩʠʪ ʦʪ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ, ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʦʚ ʝʛʦ ʯʘ-

ʩʪʠʮ, ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʘʛʝʥʪʘ ʩʫʰʢʠ ʠ ʜʨ. ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ ʘʪ ʧʨʠ 

ʢʦʥʚʝʢʪʠʚʥʦʤ ʩʧʦʩʦʙʝ ʧʦʜʚʦʜʘ ʪʝʧʣʦʪʳ ʟʘʚʠʩʠʪ ʦʪ ʫʩʣʦʚʠʡ ʦʙʪʝʢʘʥʠʷ ʯʘʩʪʠʮ 

ʤʘʪʝʨʠʘʣʘ ʘʛʝʥʪʦʤ ʩʫʰʢʠ. ɼʣʷ ʫʩʪʘʥʦʚʦʢ ʩ ʢʦʥʪʘʢʪʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʜʚʦʜʘ ʪʝʧ-

ʣʦʪʳ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʘʪ, ʷʚʣʷʝʪʩʷ ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ 

ʢʦʥʪʘʢʪʘ ʯʘʩʪʠʮ ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʢʦʞʫʭʦʤ (ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʧʣʦʦʙ-

ʤʝʥʘ F). ʏʝʤ ʤʝʥʴʰʠʡ ʦʙʲʸʤ ʤʘʪʝʨʠʘʣʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʝʜʠʥʠʮʫ ʝʛʦ ʧʦʚʝʨʭʥʦ-

ʩʪʠ, ʪʝʤ ʙʣʘʛʦʧʨʠʷʪʥʝʝ ʝʛʦ ʬʦʨʤʘ ʜʣʷ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʪʝʧʣʦʦʙʤʝʥʘ. ʇʨʠ 

ʠʟʤʝʣʴʯʝʥʠʠ ʤʘʪʝʨʠʘʣʘ ʧʣʦʱʘʜʴ ʪʝʧʣʦʦʙʤʝʥʘ, ʝʩʪʝʩʪʚʝʥʥʦ, ʚʦʟʨʘʩʪʘʝʪ. ʆʜʥʘʢʦ 

ʧʨʠ ʩʫʰʢʝ ʤʘʪʝʨʠʘʣʘ ʚ ʥʝʧʦʜʚʠʞʥʦʤ ʩʣʦʝ ʥʝ ʚʩʷ ʧʦʚʝʨʭʥʦʩʪʴ ʝʛʦ ʯʘʩʪʠʮ ʫʯʘʩʪ-

ʚʫʝʪ ʚ ʧʨʦʮʝʩʩʝ ʪʝʧʣʦʦʙʤʝʥʘ. ʋʚʝʣʠʯʝʥʠʝ ʘʢʪʠʚʥʦʡ ʧʣʦʱʘʜʠ ʪʝʧʣʦʦʙʤʝʥʘ ʜʦ 

ʚʝʣʠʯʠʥʳ, ʙʣʠʟʢʦʡ ʢ ʦʙʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ, ʜʦʩʪʠʛʘʝʪʩʷ ʩʫʰʢʦʡ ʚʦ 

ʚʟʚʝʰʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠʣʠ ʚ ʢʠʧʷʱʝʤ (ʧʩʝʚʜʦʦʞʠʞʝʥʥʦʤ) ʩʣʦʝ, ʘ ʪʘʢʞʝ ʧʨʠ 

ʩʫʰʢʝ ʟʝʨʥʘ ʝʜʠʥʠʯʥʦʤ ʩʣʦʝʤ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʚʨʘʱʝʥʠʠ ʯʘʩʪʠʮ ʤʘʪʝʨʠʘʣʘ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʚʳʰʝʥʠʷ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʪʝʧʣʦʪʳ ʦʪ ʢʦʞʫʭʘ ʩʫ-

ʰʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʢ ʤʘʪʝʨʠʘʣʫ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʩʪʘʥʦʚʢʠ 

ʜʣʷ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ ʢʦʥʪʘʢʪʥʦʛʦ ʪʠʧʘ, ʚ ʢʦʪʦʨʦʡ ʟʝʨʥʦ ʜʚʠʞʝʪʩʷ ʩ 

ʚʨʘʱʝʥʠʝʤ ʩʣʦʝʤ, ʪʦʣʱʠʥʘ ʢʦʪʦʨʦʛʦ ʥʝ ʧʨʝʚʳʰʘʝʪ ʨʘʟʤʝʨʳ ʝʜʠʥʠʯʥʦʛʦ ʟʝʨʥʘ, 

ʘ ʛʨʝʶʱʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʝʩʢʦʥʝʯʥʫʶ ʧʣʦʩʢʦʩʪʴ (ʮʠʣʠʥʜʨ). 

ʇʨʦʮʝʩʩ ʪʝʧʣʦʚʣʘʛʦʦʙʤʝʥʘ ʤʝʞʜʫ ʚʣʘʞʥʳʤ ʟʝʨʥʦʤ ʠ ʘʛʝʥʪʦʤ ʩʫʰʢʠ 

ʥʘʩʪʦʣʴʢʦ ʩʣʦʞʝʥ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʦʮʝʥʠʪʴ ʝʛʦ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʩʪʦʨʦʥʫ, ʠʩ-

ʧʦʣʴʟʫʷ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʧʦʣʦʞʝʥʠʷ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʪʦʣʱʠʥʘ ʧʦʛʨʘʥʠʯʥʦʛʦ 

ʩʣʦʷ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ʚʣʘʞʥʦʛʦ ʟʝʨʥʘ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚ ʧʦʛʨʘʥʠʯ-

ʥʦʤ ʩʣʦʝ ʛʨʘʜʠʝʥʪʦʚ ʩʢʦʨʦʩʪʠ, ʪʝʤʧʝʨʘʪʫʨʳ ʘʛʝʥʪʘ ʩʫʰʢʠ ʠ ʧʘʨʮʠʘʣʴʥʦʛʦ ʜʘʚ-

ʣʝʥʠʷ ʧʘʨʘ ʧʨʠ ʥʝʧʨʝʨʳʚʥʦʤ ʠʭ ʠʟʤʝʥʝʥʠʠ ʪʨʫʜʥʦʦʧʨʝʜʝʣʠʤʳ. ɼʘʣʝʝ, ʪʦʣʱʠʥʘ 

ʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʟʦʥʳ ʠʩʧʘʨʝʥʠʷ ʥʝ ʧʦʜʜʘʶʪʩʷ ʫʯʝʪʫ. ʅʘʢʦʥʝʮ, ʧʨʠ ʩʫʰʢʝ 

ʟʝʨʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʫʜʘʣʝʥʠʷ ʚʣʘʛʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ 

ʦʧʨʝʜʝʣʷʶʪ ʥʝ ʧʘʨʘʤʝʪʨʳ ʘʛʝʥʪʘ ʩʫʰʢʠ, ʘ ʚʥʫʪʨʝʥʥʝʝ ʧʝʨʝʤʝʱʝʥʠʝ ʚʣʘʛʠ. ʇʨʠ 

ʵʪʦʤ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʪʦʢʘ ʚʣʘʛʠ ʥʝʧʨʝʨʳʚʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʫʜʘʣʝ-

ʥʠʷ ʠʟ ʟʝʨʥʦʚʢʠ ʚʩʝ ʙʦʣʝʝ ʧʨʦʯʥʦ ʩʚʷʟʘʥʥʦʡ ʚʣʘʛʠ. ʂʨʦʤʝ ʪʦʛʦ, ʟʝʨʥʦʚʢʠ ʠʤʝʶʪ 

ʩʣʦʞʥʫʶ ʬʦʨʤʫ, ʨʘʟʣʠʯʥʦʝ ʩʪʨʦʝʥʠʝ ʠ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪ-

ʢʘʭ. ʕʪʦ ʩʠʣʴʥʦ ʦʩʣʦʞʥʷʝʪ ʧʦʣʫʯʝʥʠʝ ʯʠʩʣʦʚʳʭ ʟʥʘʯʝʥʠʡ ʪʝʧʣʦʚʳʭ ʠ ʚʣʘʛʦʦʙ-

ʤʝʥʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʣʘʛʦʦʙʤʝʥʘ ʩ ʦʢʨʫʞʘʶ-

ʱʝʡ ʩʨʝʜʦʡ ʧʨʠ ʩʫʰʢʝ ʨʝʰʘʶʪ ʟʘʜʘʯʫ ʚʥʫʪʨʝʥʥʝʡ ʚʣʘʛʦʧʨʦʚʦʜʥʦʩʪʠ ʩ ʫʯʝʪʦʤ 

ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʚ ʟʦʥʝ ʠʩʧʘʨʝʥʠʷ. 

ʋʧʨʦʱʸʥʥʦ ʧʨʠʥʠʤʘʶʪ, ʯʪʦ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʨʥʘ ʘʥʘʣʦ-

ʛʠʯʥʦ ʝ yʠʩʧʘʨʝʥʠʶ ʩʦ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʩʧʘʨʝʥʠʷ ʚʣʘʛʠ ʧʨʠ ʵʪʦʤ, ʢʛ/(ʤ
2
Āʯ): 
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ʛʜʝ ὥ  ï ʢʦʵʬʬʠʮʠʝʥʪ ʚʣʘʛʦʦʙʤʝʥʘ ʤʝʞʜʫ ʧʦʚʝʨʭʥʦʩʪʴʶ ʚʣʘʞʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ 

ʦʢʨʫʞʘʶʱʠʤ ʚʦʟʜʫʭʦʤ, ɺʪ/(ʤ
2
Ŀʢʛ), ʟʘʚʠʩʷʱʠʡ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʦʪ ʩʢʦʨʦʩʪʠ ʠ 
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ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ; ʨʄ ʠ ʨʇ - ʧʘʨʮʠʘʣʴʥʳʝ ʜʘʚʣʝʥʠʷ ʚʦʜʷʥʦʛʦ ʧʘʨʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʠ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ (ʚʦʟʜʫʭʝ), ʇʘ; 

ʨ0 - ʥʦʨʤʘʣʴʥʦʝ ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ, ʨʘʚʥʦʝ 1,013Ā10
5
 ʇʘ; ʨ - ʙʘʨʦʤʝʪʨʠʯʝ-

ʩʢʦʝ ʜʘʚʣʝʥʠʝ, ʇʘ. 

ʊʘʢ ʢʘʢ ʧʨʠ ʢʦʥʪʘʢʪʥʦʤ ʩʧʦʩʦʙʝ ʩʫʰʢʠ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʛʨʘʜʠʝʥʪ ʥʝʚʝʣʠʢ, 

ʠ ʚʣʘʛʘ ʚʥʫʪʨʠ ʤʘʪʝʨʠʘʣʘ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʚʣʘʛʦʧʨʦʚʦʜʥʦʩʪʠ, ʥʘ ʦʩʥʦ-

ʚʘʥʠʠ ʟʘʢʦʥʘ ʩʦʭʨʘʥʝʥʠʷ ʚʝʱʝʩʪʚʘ (ʢʦʣʠʯʝʩʪʚʦ ʚʣʘʛʠ, ʧʦʜʚʝʜʸʥʥʦʡ ʚ ʝʜʠʥʠʮʫ 

ʚʨʝʤʝʥʠ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ, ʨʘʚʥʦ ʢʦʣʠʯʝʩʪʚʫ ʚʣʘʛʠ, ʜʠʬʬʫʥʜʠʨʫʶʱʝʡ ʚ 

ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ), ʤʦʞʥʦ ʟʘʧʠ-

ʩʘʪʴ: 
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ʛʜʝ F ï ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʠʩʧʘʨʝʥʠʷ, ʤ
2
; (Ðu)ʇ - ʛʨʘʜʠʝʥʪ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ 

ʫ ʧʦʚʝʨʭʥʦʩʪʠ ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʟʝʨʥʘ, ʢʛ/(ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘĀʤ); mʚʣ - ʤʘʩʩʘ ʠʩ-

ʧʘʨʸʥʥʦʡ ʚʣʘʛʠ, ʢʛ. 

ʋʨʘʚʥʝʥʠʝ (3.9) ʚʳʨʘʞʘʝʪ ʚ ʦʙʱʝʤ ʚʠʜʝ ʟʘʚʠʩʠʤʦʩʪʴ ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ ʦʪ 

ʩʢʦʨʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʷ ʚʣʘʛʠ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʟʝʨʥʘ ʠ ʩʢʦʨʦʩʪʠ 

ʜʠʬʬʫʟʠʠ ʧʘʨʘ ʯʝʨʝʟ ʧʦʛʨʘʥʠʯʥʳʡ ʩʣʦʡ. 

ʉʢʦʨʦʩʪʴ ʠʩʧʘʨʝʥʠʷ ʚʣʘʛʠ ʩʦ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʛ/(ʤ
2
Öʯ), ʥʘ ʦʩʥʦʚʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʫʰʠʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ɺʊʀ (ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʡ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ) ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫ-

ʣʝ (ʜʣʷ ʩʣʫʯʘʷ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ ʧʘʨʘʣʣʝʣʴʥʦ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʨʥʘ): 

                                                   
b

ʨpc
F

W
ʧʥ

3107,5
)(

-Ö
-= ,                                   (3.10) 

ʛʜʝ W - ʢʦʣʠʯʝʩʪʚʦ ʠʩʧʘʨʸʥʥʦʡ ʚʣʘʛʠ, ʢʛ/ʯ, ʩ ʧʦʚʝʨʭʥʦʩʪʠ F, ʤ
2
; ʨʧ ʠ ʨʥ - ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ ʜʘʚʣʝʥʠʝ ʚʦʜʷʥʳʭ ʧʘʨʦʚ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʠ ʜʘʚʣʝʥʠʝ ʥʘʩʳʱʝʥ-

ʥʳʭ ʚʦʜʷʥʳʭ ʧʘʨʦʚ, ʇʘ; b - ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʘʨʝʥʠʷ ʞʠʜʢʦʩʪʠ; ʩ - ʢʦʵʬʬʠʮʠʝʥʪ, 

                                                     ʩ = 22,9 + 17,4 v,                                              (3.11) 

ʠʣʠ 

                                                    ʩ = 26,3 + 21,7 ɔv                                               (3.12) 

ʛʜʝ v - ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʨʥʘ, ʤ/ʩ; ɔ - ʧʣʦʪʥʦʩʪʴ ʚʦʟ-

ʜʫʭʘ, ʢʛ/ʤ
3
. 

ʇʨʠ ʜʚʠʞʝʥʠʠ ʚʦʟʜʫʭʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʨʥʘ ʩʢʦʨʦʩʪʴ 

ʠʩʧʘʨʝʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʚʜʚʦʝ ʧʨʦʪʠʚ ʚʝʣʠʯʠʥʳ, ʚʳʯʠʩʣʝʥʥʦʡ ʧʦ 

ʬʦʨʤʫʣʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʢʦʨʦʩʪʴ ʠʩʧʘʨʝʥʠʷ ʚʣʘʛʠ ʩʦ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʫʚʝ-

ʣʠʯʠʚʘʝʪʩʷ: 

- ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʟʥʦʩʪʠ ʧʘʨʮʠʘʣʴʥʳʭ ʜʘʚʣʝʥʠʡ ʥʘʩʳʱʝʥʥʳʭ ʧʘʨʦʚ ʠ 

ʧʘʨʦʚ ʚ ʦʢʨʫʞʘʶʱʝʤ ʚʦʟʜʫʭʝ; 

- ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʦʤʳʚʘʶʱʝʛʦ ʚʦʟʜʫʭʘ; 

- ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʦʙʱʝʛʦ (ʙʘʨʦʤʝʪʨʠʯʝʩʢʦʛʦ) ʜʘʚʣʝʥʠʷ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟ-

ʜʫʭʘ. 

ʇʨʠ ʠʩʧʘʨʝʥʠʠ ʚʣʘʛʠ ʩʦ ʩʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʯʘʩʪʠʮʳ ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʚʣʘ-
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ʛʠ ʧʨʠ ʦʧʨʝʜʝʣʸʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʦʙʣʘʜʘʷ ʙʦʣʴʰʦʡ ʧʦʜʚʠʞʥʦʩʪʴʶ, ʦʪʨʳʚʘʶʪ-

ʩʷ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʧʨʦʥʠʢʘʶʪ (ʜʠʬʬʫʥʜʠʨʫʶʪ) ʯʝʨʝʟ ʧʦʛʨʘʥʠʯʥʳʡ ʩʣʦʡ ʚʦʟ-

ʜʫʭʘ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʏʘʩʪʴ ʠʟ ʥʠʭ, ʩʪʘʣʢʠʚʘʷʩʴ ʩ ʯʘʩʪʠʮʘʤʠ ʚʦʟʜʫʭʘ, ʦʪ-

ʙʨʘʩʳʚʘʝʪʩʷ ʥʘʟʘʜ ʠ ʧʦʛʣʦʱʘʝʪʩʷ ʚʦʜʦʡ. 

ʏʝʤ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʚʘ, ʪʝʤ ʧʦʜʚʠʞʥʝʝ ʯʘʩʪʠʮʳ ʠ ʪʝʤ ʙʳʩʪʨʝʝ 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʜʠʬʬʫʟʠʠ ʵʪʠʭ ʯʘʩʪʠʮ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʕʪʦ ʚʠʜʥʦ ʠ 

ʠʟ ʬʦʨʤʫʣʳ (3.10), ʪʘʢ ʢʘʢ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʨʘʩʪʘʶʪ ʚʝʣʠʯʠʥʳ 

ʨʥ ʠ (ʨʥ - ʨʧ). ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʜʘʚʣʝʥʠʷ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʯʠʩʣʦ ʩʪʦʣʢʥʦʚʝ-

ʥʠʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʠ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʪʠʮ ʧʘʨʘ ʦʪʙʨʘʩʳʚʘʝʪʩʷ ʥʘʟʘʜ, ʯʪʦ 

ʟʘʤʝʜʣʷʝʪ ʧʨʦʮʝʩʩ ʠʩʧʘʨʝʥʠʷ. ʅʘʢʦʥʝʮ, ʯʝʤ ʙʦʣʴʰʝ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫ-

ʭʘ, ʪʝʤ ʪʦʥʴʰʝ ʧʦʛʨʘʥʠʯʥʳʡ ʩʣʦʡ ʚʦʟʜʫʭʘ, ʠ ʪʝʤ ʣʝʛʯʝ ʧʨʦʠʩʭʦʜʠʪ ʜʠʬʬʫʟʠʷ 

ʧʘʨʦʚ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʋʩʪʘʥʦʚʠʤ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʪʝʤʧʝʨʘʪʫʨʦʡ ʤʘʪʝʨʠʘʣʘ ʠ ʩʢʦʨʦʩʪʴʶ 

ʩʫʰʢʠ. 

ʊʝʧʣʦʪʘ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʠʩʧʘʨʝʥʠʷ ʚʣʘʛʠ ʠ ʥʘʛʨʝʚʘʥʠʷ ʚʣʘʞʥʦʛʦ ʤʘʪʝ-

ʨʠʘʣʘ, ʧʦʩʪʫʧʠʚʰʘʷ ʦʪ ʢʦʞʫʭʘ ʩʫʰʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʢ ʯʘʩʪʠʮʝ ʤʘʪʝʨʠʘʣʘ ʚ 

ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʠʟ ʚʳʨʘʞʝʥʠʷ 3.7. 

ʇʨʠ ʵʪʦʤ ʯʘʩʪʴ ʪʝʧʣʦʪʳ ʟʘʪʨʘʯʠʚʘʝʪʩʷ ʥʘ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ, ʘ ʯʘʩʪʴ - ʥʘ 

ʧʨʦʛʨʝʚ ʚʣʘʞʥʦʛʦ ʤʘʪʝʨʠʘʣʘ: 

                                               
tt

g
d

dm
rdv

d

dt
cQ ʚʣ

V

+=ñ
)(

,                                          (3.13) 

ʛʜʝ ὶ ï ʪʝʧʣʦʪʘ ʧʘʨʦʦʙʨʘʟʦʚʘʥʠʷ, ɼʞ/ʢʛ. 

ʇʨʠ ʚʣʘʞʥʦʩʪʠ ʘʛʝʥʪʘ ʩʫʰʢʠ ʙʦʣʴʰʝ ʛʠʛʨʦʩʢʦʧʠʯʝʩʢʦʡ ʪʝʧʣʦʪʘ ʜʝʩʦʨʙ-

ʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʥʷʪʘ ʨʘʚʥʦʡ ʩʢʨʳʪʦʡ ʪʝʧʣʦʪʝ ʠʩʧʘʨʝʥʠʷ. 

ʀʥʪʝʛʨʠʨʦʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʦʙʲʸʤʫ V ʝʜʠʥʠʯʥʦʛʦ ʩʣʦʷ ʚʳʩʫʰʠʚʘʝʤʦ-

ʛʦ ʟʝʨʥʘ. ʇʨʝʦʙʨʘʟʫʝʤ ʩʦʦʪʥʦʰʝʥʠʷ (3.7) ʠ (3.13): 

                                         ,)()(
1

ʩʨʟʛʧʊʤʢʊ
ttFadFtta

F
FQ -=-Ö=                        (3.14) 

ʛʜʝ ʠʥʜʝʢʩ ʩʨ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʚʟʷʪʦ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ 

)(
ʟʛʧʊ

tta -  ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʨʥʘ. 

                                              .
1

)( tt
g

d

dm
r

t
c

V
VQ ʚʣ

V

+
µ

µ
Ö= ñ                                       (3.15) 

ʆʙʦʟʥʘʯʠʤ ʯʝʨʝʟ ʩ ʠ ɔ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʫʜʝʣʴʥʦʡ ʪʝʧʣʦʝʤʢʦʩʪʠ ʠ ʧʣʦʪ-

ʥʦʩʪʠ ʧʦ ʦʙʲʸʤʫ, ʚʳʥʦʩʷ ʠʭ ʟʘ ʟʥʘʢ ʠʥʪʝʛʨʘʣʘ, ʧʦʣʫʯʠʤ: 

                                              ,
tt

g
d

dm
r

d

dt
VcQ ʚʣʩʨ

+=                                               (3.16) 

ʛʜʝ tʩʨ - ʩʨʝʜʥʷʷ ʧʦ ʦʙʲʸʤʫ ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʩʫʰʠʣʴʥʦʡ ʢʘ-

ʤʝʨʝ, ̄ ʉ; V ï ʦʙʲʸʤ ʟʝʨʥʘ ʜʦ ʩʫʰʢʠ, ʤ
3
. 

                                                       
0

V

m
ʩ=g ,                                                           (3.17) 

ʛʜʝ mc - ʤʘʩʩʘ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʛ; V0 ï ʦʙʲʸʤ ʟʝʨʥʘ ʧʦʩʣʝ ʩʫʰʢʠ, 

ʤ
3
. 
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ɽʩʣʠ ʧʨʝʥʝʙʨʝʯʴ ʫʩʘʜʢʦʡ ʤʘʪʝʨʠʘʣʘ ʚ ʧʨʦʮʝʩʩʝ ʩʫʰʢʠ, ʪ. ʝ. V =  V0, ʪʦ ʧʦ-

ʩʣʝʜʥʝʝ ʩʦʦʪʥʦʰʝʥʠʝ ʤʦʞʥʦ ʧʝʨʝʧʠʩʘʪʴ ʪʘʢ: 

                                            .)
100

(
ʚʣ

ʩʨ
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ʚʣ rm
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dt
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m
cQ ++=

t
                                       (3.18) 

ʂʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ (3.7) ʨʘʚʥʦ ʢʦʣʠʯʝʩʪʚʫ ʪʝʧʣʦʪʳ (3.17), ʪ. ʝ. 
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                          (3.19) 

ʇʦʩʣʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʦʣʫʯʠʤ: 

                                     ,)()
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                       (3.20) 

ʛʜʝ ɤ ï ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ, %. 

ʉʦʦʪʥʦʰʝʥʠʝ (3.20) ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʫʨʘʚʥʝʥʠʝʤ ʩʫʰʢʠ; ʦʥʦ ʩʚʷʟʳʚʘʝʪ 

ʩʢʦʨʦʩʪʴ ʩʫʰʢʠ )(
t

w

d

d
, ʩʢʦʨʦʩʪʴ ʧʨʦʛʨʝʚʘ )(

td

dtʩʨ  ʠ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʚʝʨʭʥʦʩʪʠ ʚr -

ʩʫʰʠʚʘʝʤʦʛʦ ʟʝʨʥʘ tʟ. 

ɽʩʣʠ ʠʟʚʝʩʪʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʪʝʤʧʝʨʘʪʫʨʦʡ ʠ ʚʣʘʞʥʦʩʪʴʶ, ʪʦ ʫʨʘʚ-

ʥʝʥʠʝ (3.20) ʤʦʞʥʦ ʧʝʨʝʧʠʩʘʪʴ ʚ ʚʠʜʝ: 

                                 ).(
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ʏʪʦʙʳ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʫʨʘʚʥʝʥʠʷʤʠ (3.20) ʠ (3.21), ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝ-

ʣʠʪʴ ʩʢʦʨʦʩʪʴ ʩʫʰʢʠ, ʩʢʦʨʦʩʪʴ ʧʨʦʛʨʝʚʘ ʠ ʩʨʝʜʥʶʶ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʤʘʪʝʨʠʘʣʘ ʠʣʠ ʛʨʘʜʠʝʥʪ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʨʫʜʘ, ʧʦʩʢʦʣʴʢʫ ʧʦʪʝʨʷ 

ʤʘʩʩʳ ʟʝʨʥʘ ʧʨʠ ʝʛʦ ʩʫʰʢʝ ʜʘʸʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟʤʝʥʝʥʠʝ ʩʨʝʜʥʝʡ (ʠʥʪʝ-

ʛʨʘʣʴʥʦʡ) ʚʣʘʞʥʦʩʪʠ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ. 

ʏʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ),(
ʟʛʧ

tt -  ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ tʩʨ. ʇʫʩʪʴ ʚ ʢʘʢʦʤ-ʣʠʙʦ ʠʟ-

ʙʨʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʟʝʨʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ: 

                                                           ).(xtt=                                                        (3.22) 

ʈʘʟʣʦʞʠʤ ʬʫʥʢʮʠʶ t(x) ʚ ʨʷʜ ʄʘʢʣʦʨʝʥʘ ʠ ʦʛʨʘʥʠʯʠʤʩʷ ʪʨʝʤʷ ʧʝʨʚʳʤʠ 

ʯʣʝʥʘʤʠ: 

                                                   .2

0
BxAxtt ++=                                                 (3.23) 

ɼʣʷ ʦʜʥʦʤʝʨʥʦʡ ʩʠʤʤʝʪʨʠʯʥʦʡ ʟʘʜʘʯʠ ʧʨʠ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʷʭ 
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ʫʨʘʚʥʝʥʠʝ (3.23) ʧʨʠʤʝʪ ʚʠʜ: 

                                                        ),(2

ʟʛʧʛʧ
tttt -+= z                                         (3.24) 

ʛʜʝ 
l

x
=z  - ʙʝʟʨʘʟʤʝʨʥʘʷ ʢʦʦʨʜʠʥʘʪʘ, ʚʳʙʠʨʘʝʤʘʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʦʡ ʚr -
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ʩʫʰʠʚʘʝʤʦʡ ʟʝʨʥʦʚʦʡ ʢʫʣʴʪʫʨʳ. 

ʇʫʩʪʴ ʤʳ ʠʟʤʝʨʷʝʤ ʪʝʤʧʝʨʘʪʫʨʫ ʚ m ʪʦʯʢʘʭ ʝʜʠʥʠʯʥʦʛʦ ʩʣʦʷ ʟʝʨʥʘ, ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʤ m ʙʝʟʨʘʟʤʝʨʥʳʤ ʢʦʦʨʜʠʥʘʪʘʤ, ʪ. ʝ. 

).(
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2
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2
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ʟʛʧmʛʧm

ʟʛʧʛʧ

ʟʛʧʛʧ

tttt

tttt

tttt

-+=

-+=

-+=

z

z
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ʉʨʝʜʥʷʷ ʘʨʠʬʤʝʪʠʯʝʩʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ: 

                                      ),(
...

321

. ʟʛʧʛʧ

m

ac
ttt

m

tttt
t -+=

++++
= f                          (3.25) 

ʛʜʝ 

                                               .
... 22

3

2

2

2

1

m

m
zzzz

f
++++

=                                       (3.26) 

ɽʩʣʠ f = 1/3 ʪʦ ,
. ʩʨac

tt =  ʪʦ ʝʩʪʴ ʧʨʠ f = 1/3 ʩʨʝʜʥʷʷ ʘʨʠʬʤʝʪʠʯʝʩʢʘʷ ʪʝʤ-

ʧʝʨʘʪʫʨʘ ʨʘʚʥʘ ʩʨʝʜʥʝʡ ʠʥʪʝʛʨʘʣʴʥʦʡ ʧʦ ʦʙʲʸʤʫ. 

ʇʨʠ ʣʶʙʦʤ ʟʥʘʯʝʥʠʠ f ʤʳ ʠʤʝʝʤ: 

                                                   ).(
3

1
. ʛʧʘʩʛʧʩʨ

tttt -+=
f

                                         (3.27) 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʨʥʘ, ʧʦʜʚʝʨʛʘʝʤʦʛʦ ʩʫʰʢʝ: 

                                                      .
)1(

.

f

f
ʢac

ʤ

tt
t

--
=                                            (3.28) 

ʇʦʚʝʨʭʥʦʩʪʥʳʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʛʨʘʜʠʝʥʪ: 

                                           (Ðt)n = ).(
2

. ʛʧac

n

tt
t

-=ö
÷

õ
æ
ç

å

µ

µ

fz
                                       (3.29) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʥʘʷ ʪʝʤʧʝʨʘʪʫʨʫ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʩʨʝʜʥʶʶ 

ʘʨʠʬʤʝʪʠʯʝʩʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʝ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ tʩʨ, tʟ ʠ 

(Ðt)n, ʪ. ʝ. ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʚʝʣʠʯʠʥʳ, ʚʭʦʜʷʱʠʝ ʚ ʦʩʥʦʚʥʦʝ ʫʨʘʚʥʝʥʠʝ ʩʫʰʢʠ. 

ɸʥʘʣʠʟ ʫʨʘʚʥʝʥʠʷ (3.20) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʝʩʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʝʶʱʝʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʧʦʩʪʦʷʥʥʘ (tʛʧ =  const), ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʝ ʥʝ ʠʟʤʝ-

ʥʷʝʪʩʷ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ö
÷

õ
æ
ç

å
=0
td

dtc , ʪʦ ʩʢʦʨʦʩʪʴ ʩʫʰʢʠ ʙʫʜʝʪ ʧʦʩʪʦʷʥʥʦʡ: 

                                                     ).(
100

ʟʛʧ

c

ʊ tt
rm

Fa

d

d
-=

t

w
                                     (3.30) 

ɽʩʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʤʘʪʝʨʠʘʣʘ, ʚʢʣʶʯʘʷ ʠ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʚʝʨʭʥʦʩʪʠ, ʙʫʜʝʪ 

ʫʚʝʣʠʯʠʚʘʪʴʩʷ, ʪʦ ʩʢʦʨʦʩʪʴ ʩʫʰʢʠ ʙʫʜʝʪ ʫʤʝʥʴʰʘʪʴʩʷ (ʧʝʨʠʦʜ ʧʘʜʘʶʱʝʡ ʩʢʦ-

ʨʦʩʪʠ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʧʦʣʶ ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʟʝʨʥʦʚʦʛʦ ʤʘ-

ʪʝʨʠʘʣʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʢʦʨʦʩʪʴ ʩʫʰʢʠ - ʚ ʵʪʦʤ ʦʩʥʦʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ 

ʫʨʘʚʥʝʥʠʷ (3.21). ʇʦ ʫʨʘʚʥʝʥʠʶ (3.21) ʤʦʞʥʦ ʧʦʜʩʯʠʪʘʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦ-
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ʦʙʤʝʥʘ aʊ ʜʣʷ ʟʝʨʥʘ ʩ ʨʘʟʣʠʯʥʦʡ ʠʩʭʦʜʥʦʡ ʚʣʘʞʥʦʩʪʴʶ. ʉʢʦʨʦʩʪʴ ʩʫʰʢʠ ʙʝʨʫʪ 

ʧʨʠ ʵʪʦʤ ʠʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʨʠʚʦʡ ʩʫʰʢʠ, ʘ tʟ ʠ tcʨ ʧʦʜʩʯʠʪʳʚʘʶʪ ʧʦ ʬʦʨʤʫ-

ʣʘʤ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʢʨʠʚʳʤ. ʋʩʣʦʚʥʫʶ ʩʢʦʨʦʩʪʴ ʧʨʦʛʨʝʚʘ 
td

dt
ʩʨ

 ʦʧʨʝʜʝʣʷʶʪ 

ʛʨʘʬʦʘʥʘʣʠʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʢʘʢ ʪʘʥʛʝʥʩ ʫʛʣʘ ʢʘʩʘʪʝʣʴʥʦʡ ʢ ʢʨʠʚʦʡ ʠ 

).(tft
ʩʨ
=  

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʦʚ ʦʙʳʯʥʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚ ʚʠʜʝ ʛʨʘʬʠʢʘ: çʢʦʵʬʬʠʮʠ-

ʝʥʪ ʪʝʧʣʦʦʙʤʝʥʘ - ʚʣʘʞʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘè (ʨʠʩʫʥʦʢ 3.8), ʠʟ ʢʦʪʦʨʦʛʦ ʚʠʜʥʦ, ʯʪʦ 

ʚ ʥʘʯʘʣʝ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʙʤʝʥʘ ʷʚʣʷʝʪʩʷ ʚʝʣʠʯʠʥʦʡ ʧʦʩʪʦ-

ʷʥʥʦʡ, ʘ ʟʘʪʝʤ ʩ ʥʝʢʦʪʦʨʦʡ ʢʨʠʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʫʤʝʥʴʰʘʝʪʩʷ. ʋʤʝʥʴʰʝʥʠʝ ʢʦ-

ʵʬʬʠʮʠʝʥʪʘ aʪ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʜʚʫʤ ʧʨʠʯʠʥʘʤ: ʚʩʣʝʜʩʪʚʠʝ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ (ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʙʤʝʥʘ ʫʤʝʥʴʰʘʝʪʩʷ ʩ 

ʫʤʝʥʴʰʝʥʠʝʤ ȹt = tʛʧ ï tʟ) ʠ ʙʣʘʛʦʜʘʨʷ ʫʛʣʫʙʣʝʥʠʶ ʟʦʥʳ ʠʩʧʘʨʝʥʠʷ ʚʛʣʫʙʴ ʟʝʨ-

ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʢ ʪʝʨʤʠʯʝʩʢʦʤʫ ʩʦʧʨʦʪʠʚʣʝʥʠʶ ʧʦʛʨʘʥʠʯʥʦʛʦ 

ʩʣʦʷ ʜʦʙʘʚʣʷʝʪʩʷ ʪʝʨʤʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʩʫʭʦʛʦ ʩʣʦʷ ʤʘʪʝ-

ʨʠʘʣʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚʳʰʝ ʧʦʚʝʨʭʥʦʩʪʠ ʠʩʧʘʨʝʥʠʷ). ɺ ʧʦʣʴʟʫ ʧʦʩʣʝʜʥʝʛʦ 

ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʛʦʚʦʨʠʪ ʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʯʪʦ ʧʨʠ ʩʫʰʢʝ ʢʘʧʠʣʣʷʨʥʦ-

ʧʦʨʠʩʪʳʭ ʪʝʣ ʫʤʝʥʴʰʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ aʪ ʥʘʙʣʶʜʘʝʪʩʷ ʪʦʣʴʢʦ ʩ ʤʦʤʝʥʪʘ ʜʦ-

ʩʪʠʞʝʥʠʷ ʚʪʦʨʦʡ ʢʨʠʪʠʯʝʩʢʦʡ ʪʦʯʢʠ [145, 239é241]. 

 
ʈʠʩʫʥʦʢ 3.8 - ʀʟʤʝʥʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʝʧʣʦʦʙʤʝʥʘ ʚ ʧʨʦʮʝʩʩʝ ʩʫʰʢʠ 

ʄʝʞʜʫ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʢʨʠʪʠʯʝʩʢʦʡ ʪʦʯʢʦʡ ʢʦʵʬʬʠʮʠʝʥʪ aʪ ʦʩʪʘʸʪʩʷ ʧʦ-

ʯʪʠ ʧʦʩʪʦʷʥʥʳʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʫʤʝʥʴʰʝʥʠʝ tD. ɽʩʣʠ ʩʯʠʪʘʪʴ, ʯʪʦ ʠʟʤʝʥʷʝʪʩʷ ʥʝ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ, ʘ ʪʝʤʧʝʨʘʪʫʨʘ ʤʘʪʝʨʠʘʣʘ, ʥʘ ʛʨʘʥʠʮʝ ʨʘʟ-

ʜʝʣʘ ʤʝʞʜʫ ʟʦʥʦʡ ʠʩʧʘʨʝʥʠʷ ʠ ʟʦʥʦʡ ʧʝʨʝʤʝʱʝʥʠʷ ʚʣʘʛʠ ʚ ʚʠʜʝ ʞʠʜʢʦʩʪʠ, ʪʦ 

ʢʦʵʬʬʠʮʠʝʥʪ aʪ ʧʨʠʦʙʨʝʪʘʝʪ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʝʧʣʦʦʙʤʝʥʘ ʯʝʨʝʟ ʩʣʦʡ 

ʟʦʥʳ ʠʩʧʘʨʝʥʠʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

                                                         ,
11

l

x
+=

ʊnʊ
aa

                                                (3.31) 

ʛʜʝ aʊn - ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʙʤʝʥʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʪʝʧʣʦʦʙ-

ʤʝʥʘ ʤʝʞʜʫ ʧʦʚʝʨʭʥʦʩʪʴʶ ʢʦʞʫʭʘ ʩʫʰʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʠ ʧʦʚʝʨʭʥʦʩʪʴʶ ʤʘʪʝ-

ʨʠʘʣʘ, ɺʪ/(ʤ
2
ĿÁʉ); x - ʪʦʣʱʠʥʘ ʩʣʦʷ ʟʦʥʳ ʠʩʧʘʨʝʥʠʷ, ʤ; l - ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧ-



166 

 

ʣʦʧʨʦʚʦʜʥʦʩʪʠ ʵʪʦʛʦ ʩʣʦʷ, ɺʪ/(ʤĀÁʉ) [146]. 

ʇʨʠ ʵʪʦʤ ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʢ ʢʦʥʮʫ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʧʨʠ ʞʸʩʪʢʦʤ ʨʝ-

ʞʠʤʝ (ɤ0 = 0) tʟ ʙʫʜʝʪ ʨʘʚʥʘ tʛʧ, ʪ. ʝ. ,ʛʧʩʨʟ
ttt ==  l=x  (l ï ʣʠʥʝʡʥʳʡ ʭʘʨʘʢʪʝʨ-

ʥʳʡ ʨʘʟʤʝʨ ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʦʧʨʝʜʝʣʷʶʪ ʚʜʦʣʴ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝ-

ʥʠʷ ʘʛʝʥʪʘ ʩʫʰʢʠ, ʤ, ʘ ʢʦʵʬʬʠʮʠʝʥʪ ɚ - ʢʦʵʬʬʠʮʠʝʥʪʫ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʩʫʭʦ-

ʛʦ ʟʝʨʥʘ, ʪ. ʝ.: 

                                                        ,
0

0

0

ʊnʊ

nʊʊ

aa

laa

-
=l                                                 (3.32) 

ʛʜʝ aʊ0, ɚʊ0 - ʟʥʘʯʝʥʠʷ ʜʘʥʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʣʷ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʄʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʦʣʫʯʘʣʠ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ɚʊ0 ʚʳʯʠʩʣʝʥʥʦʝ 

ʧʦ ʬʦʨʤʫʣʝ (3.32), ʙʣʠʟʢʦ ʩʦʚʧʘʜʘʶʱʝʝ ʩ ʪʘʙʣʠʯʥʳʤʠ ʜʘʥʥʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʜʣʷ ʩʫʭʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʡ ʪʝʧʣʦ- ʠ ʚʣʘʛʦʧʝʨʝʥʦʩʘ. 

ʉʠʩʪʝʤʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʪʝʧʣʦ- ʠ ʚʣʘʛʦʧʝʨʝʥʦʩʘ ʚʦ ʚʣʘʞ-

ʥʳʭ ʤʘʪʝʨʠʘʣʘʭ ʠʤʝʝʪ ʚʠʜ: 

                                                     ;
t

e
t µ

µ
+Ð=

µ

µ u

c

r
ta

t
                                           (3.33) 

ʛʜʝ a = l/(cg) - ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʤʧʝʨʘʪʫʨʦʧʨʦʚʦʜʥʦʩʪʠ, ʤ
2
/ʩ; Ů - ʢʨʠʪʝʨʠʡ ʬʘʟʦ-

ʚʦʛʦ ʧʝʨʝʭʦʜʘ; u - ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʝ ʤʘʪʝʨʠʘʣʘ ʚ ʣʶʙʦʡ ʪʦʯʢʝ, ʢʛ/(ʢʛ ʩʫʭ. ʚʝʱʝ-

ʩʪʚʘ); ʩ - ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʸʤʢʦʩʪʴ ʤʘʪʝʨʠʘʣʘ, ʢɼʞ/(ʢʛĀÁʉ). 

ʉʨʝʜʥʠʝ ʠʥʪʝʛʨʘʣʴʥʳʝ ʧʦ ʦʙʲʸʤʫ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ t ʠ ʚʣʘʛʦʩʦʜʝʨ-

ʞʘʥʠʷ u ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʦʦʪʥʦʰʝʥʠʷʤʠ: 
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u                                          (3.34) 

ɽʩʣʠ ʩʯʠʪʘʪʴ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʝʨʝʥʦʩʘ ʘʪ, ʊ
a  ʠ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ r, c, Ů ʥʝ ʠʟʤʝʥʷʶʪʩʷ ʧʦ ʦʙʲʸʤʫ ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʪʦ 

                        .V
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dt
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t
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                        (3.35) 

ɺʦʩʧʦʣʴʟʫʝʤʩʷ ʛʨʘʥʠʯʥʳʤ ʫʩʣʦʚʠʝʤ: 

                                         ,0)()()(
2

=-+Ð- ttl
ʇʇʀ

rjqt                                    (3.36) 

ʛʜʝ j2ʇ(Ű) ï ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʪʦʢʘ ʚʣʘʛʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʨʥʘ, ʢʛ/(ʤ
3
Ŀʯ). 

ʋʨʘʚʥʝʥʠʝ (3.34) ʜʣʷ i = 2 (ʞʠʜʢʦʦʦʙʨʘʟʥʘʷ ʚʣʘʛʘ) ʤʦʞʥʦ ʥʘʧʠʩʘʪʴ ʩʣʝ-

ʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
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                                    (3.37) 

ʛʜʝ ɟ0 - ʨʘʜʠʫʩ ʤʝʥʠʩʢʘ ʞʠʜʢʦʩʪʠ ʚ ʢʘʧʠʣʣʷʨʝ, ʤ. 

ʊʘʢ ʢʘʢ u = u1 + u2, ʪʦ 

                [ ] ññññ -=-=Ð
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.             (3.38) 

ʆʙʦʟʥʘʯʠʤ ʩʨʝʜʥʠʡ ʫʜʝʣʴʥʳʡ ʧʦʪʦʢ ʪʝʧʣʦʪʳ ʥʘ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ: 
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                                                   ñ=
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F

ʇ
dFq

F
q tt .                                          (3.39) 

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʩʦʦʪʥʦʰʝʥʠʝ (3.38), ʙʫʜʝʤ ʠʤʝʪʴ:  

                                    ,V)1()(V
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ee
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t

rt d

du

c

r
V

cd

rdu
q
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F

d

dt
+-+=  

ʦʪʢʫʜʘ ʧʦʣʫʯʠʤ: 

                                                ).(
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t
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r
t

r q
d

du
rR

d

dt
Rc +=                                   (3.40) 

ɺ ʧʨʦʮʝʩʩʝ ʩʫʰʢʠ ʚʝʣʠʯʠʥʘ tddu  ʦʪʨʠʮʘʪʝʣʴʥʘ, ʧʦʵʪʦʤʫ ʙʫʜʝʤ ʝʸ ʩʯʠ-

ʪʘʪʴ ʧʦ ʘʙʩʦʣʶʪʥʦʤʫ ʟʥʘʯʝʥʠʶ. ʊʦʛʜʘ ʠʥʪʝʛʨʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʪʝʧʣʦ- ʠ ʚʣʘʛʦ-

ʦʙʤʝʥʘ ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ: 

                                            ,)(
v00
t

r
t

rt
d

dt
cR

d

du
Rrq

V
+=                                     (3.41) 

ʛʜʝ FVR =
v

 - ʦʪʥʦʰʝʥʠʝ ʦʙʲʸʤʘ ʤʘʪʝʨʠʘʣʘ ʢ ʧʣʦʱʘʜʠ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ, ʤ. 

ʕʪʦʪ ʚʳʚʦʜ ʩʧʨʘʚʝʜʣʠʚ ʜʣʷ ʦʙʱʝʛʦ ʩʣʫʯʘʷ, ʢʦʛʜʘ ʠʩʪʦʯʥʠʢ ʚʣʘʛʠ 
t

er
µ

µu
0

 

ʙʫʜʝʪ ʬʫʥʢʮʠʝʡ ʚʨʝʤʝʥʠ, ʪ. ʝ. ʤʦʞʥʦ 
t

er
µ

µu
0

 ʟʘʤʝʥʠʪʴ ʥʘ I2(Ű). 

ʀʥʪʝʛʨʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ (3.41) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦʜʚʝʜʸʥʥʘʷ ʢ ʚʣʘʞʥʦʤʫ 

ʪʝʣʫ ʪʝʧʣʦʪʘ q(Ű) ʟʘʪʨʘʯʠʚʘʝʪʩʷ ʥʘ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ - 
t

r
d

du
Rr

v0  ʠ ʥʘ ʝʛʦ ʥʘʛʨʝʚʘ-

ʥʠʝ - .
v0
t

r
d

dt
cR  

ʉʠʩʪʝʤʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʪʝʧʣʦʚʣʘʛʦʧʝʨʝʥʦʩʘ ʚ ʦʙʦʙʱʸʥ-

ʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʜʣʷ ʦʜʥʦʤʝʨʥʦʡ ʟʘʜʘʯʠ (ʥʝʦʛʨʘʥʠʯʝʥʥʳʝ ʧʣʘʩʪʠʥʘ ʠʣʠ ʮʠ-

ʣʠʥʜʨ) ʠʤʝʝʪ ʚʠʜ [147]: 
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              (3.43) 

ʛʜʝ lxX=  - ʙʝʟʨʘʟʤʝʨʥʘʷ ʢʦʦʨʜʠʥʘʪʘ; 
** D-= tttT )(  - ʙʝʟʨʘʟʤʝʨʥʘʷ ʪʝʤʧʝʨʘ-

ʪʫʨʘ; 
** D-= uuuU )(  - ʙʝʟʨʘʟʤʝʨʥʦʝ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʝ; Fʦ - ʯʠʩʣʦ ʌʫʨʴʝ;       

K0 - ʢʨʠʪʝʨʠʡ ʂʦʩʩʦʚʠʯʘ; Pn - ʢʨʠʪʝʨʠʡ ʇʦʩʥʦʚʘ; Lu  - ʢʨʠʪʝʨʠʡ ʠʥʝʨʮʠʦʥʥʦ-
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ʩʪʠ; ɻ - ʧʦʩʪʦʷʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ: ʜʣʷ ʧʣʘʩʪʠʥʳ ɻ = 0, ʜʣʷ ʮʠʣʠʥʜʨʘ ɻ = 1;     
*Dt  ʠ 

*Du  - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʛʦʩʦ-

ʜʝʨʞʘʥʠʷ. 

ɻʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʤʦʞʥʦ ʥʘʧʠʩʘʪʴ ʚ ʚʠʜʝ: 
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e                      (3.44) 

ʛʜʝ Ki - ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʠ. 
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                       (3.45) 
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ʅʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʧʨʠʥʠʤʘʝʤ ʩʣʝʜʫʶʱʠʝ: 
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ʈʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʡ (3.42) ʠ (3.43) ʧʨʠ ʫʩʣʦʚʠʷʭ (3.44 ï 3.47) ʠʤʝʝʪ ʚʠʜ: 
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ʛʜʝ Bi - ʢʨʠʪʝʨʠʡ ɹʠʦ. 
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ʛʜʝ ɜ1, ɜ2, ɜi ï ʟʥʘʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʭ ʯʠʩʝʣ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʦʩʪʦʷʥʠʷʭ 

ʚʣʘʛʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ï ʧʘʨʘ, ʞʠʜʢʦʩʪʠ ʠ ʨʘʚʥʦʚʝʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

                                              ;
)1(

)1(
2

2

2

1

2

2
vv

KoLuv
B iiq

i
-

+-
-=

e
                                  (3.51) 

                                  ;
)1()1(

)1(
2

2

2

1

2

2
vv

KoPnLuvLuLu
B iim

i
-

---
-=

e
                        (3.52) 

                          

.)exp()()exp(

)(2)()1(

22

0

22

10

***

¤

=

**

ñ

äñ

-³

³++=

dFoLuFovFoKiLuFov

XʌCdFoFoKiɻQ

in

Fo

kin

n
nɻ

Q

ɻ

Fo

kki

mm

m

                   (3.53) 

ɼʣʷ ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ ʧʣʘʩʪʠʥʳ ɻ = 0: 

                   ;)( nQ IC -=  ;cos)(
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XXʌ
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mm =  pm n
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=  (n = 1, 2, 3é).               (3.54) 

ɼʣʷ ʥʝʦʛʨʘʥʠʯʝʥʥʦʛʦ ʮʠʣʠʥʜʨʘ ɻ = 1: 

                                           ;
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=  ),()( 01 XJXʌ nn mm =                                 (3.55) 

ʛʜʝ ὅ  - ʪʝʧʣʦʸʤʢʦʩʪʴ ʪʝʧʣʦʥʦʩʠʪʝʣʷ, ɼʞ/(ʢʛĿʛʨʘʜ); 
n
m - ʢʦʨʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝ-

ʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ .0)(
1
=mJ  
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ʈʝʰʠʤ ʫʨʘʚʥʝʥʠʷ ʪʝʧʣʦ- ʠ ʚʣʘʛʦʧʝʨʝʥʦʩʘ ʧʨʠ ʠʥʪʝʛʨʘʣʴʥʳʭ ʛʨʘʥʠʯʥʳʭ 

ʫʩʣʦʚʠʷʭ. 

ʆʙʦʟʥʘʯʠʤ ʙʝʟʨʘʟʤʝʨʥʳʝ ʪʝʤʧʝʨʘʪʫʨʫ ʯʝʨʝʟ ʊ, ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʝ - U, ʢʦ-

ʦʨʜʠʥʘʪʫ - X (X = x/R). ʊʦʛʜʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ ʚʣʘʛʦʧʝʨʝʥʦʩʘ ʜʣʷ 

ʦʜʥʦʤʝʨʥʦʡ ʟʘʜʘʯʠ ʙʫʜʫʪ ʠʤʝʪʴ ʚʠʜ [145]: 
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          (3.57) 

ɿʘʜʘʯʠ ʙʫʜʝʤ ʩʯʠʪʘʪʴ ʩʠʤʤʝʪʨʠʯʥʳʤʠ, ʪ. ʝ.  
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ɻʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʠʤʝʶʪ ʚʠʜ: 
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ɺʦʩʧʦʣʴʟʫʝʤʩʷ ʧʨʠʙʣʠʞʸʥʥʳʤ ʫʨʘʚʥʝʥʠʝʤ ʢʨʠʚʦʡ ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ: 

                                       ),()(
v0v0 p
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du
Rj -== r
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rt                                     (3.61) 

ʛʜʝ Rv - ʦʪʥʦʰʝʥʠʝ ʦʙʲʸʤʘ ʪʝʣʘ ʢ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ, ʤ; N - ʩʢʦʨʦʩʪʴ ʩʫʰʢʠ ʚ I ʧʝ-

ʨʠʦʜʝ, %/ʯ; ɟ0 - ʨʘʜʠʫʩ ʤʝʥʠʩʢʘ ʞʠʜʢʦʩʪʠ ʚ ʢʘʧʠʣʣʷʨʝ, ʤ; u - ʩʨʝʜʥʝʝ ʚʣʘʛʦʩʦ-

ʜʝʨʞʘʥʠʝ ʟʝʨʥʘ, ʢʛ/(ʢʛ ʩʫʭ. ʚʝʱʝʩʪʚʘ), ʦʧʨʝʜʝʣʷʝʤʦʝ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ: 
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 ᷿ὢːὟὢȟὊέὨὢ                                      (3.62) 

ʈʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ (3.56) ʠ (3.57) ʧʨʠ ʫʩʣʦ-

ʚʠʷʭ (3.59) - (3.62) ʠʤʝʝʪ ʚʠʜ: 
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              (3.65) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʠʥʘʤʠʢʘ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʪʝʧʣʦ- ʚʣʘʛʦʦʙʤʝʥʘ ʚ ʢʘʧʠʣʣʷʨʥʦ-ʧʦʨʠʩʪʳʭ ʪʝʣʘʭ, ʩʦʛʣʘʩʥʦ ʢʦ-

ʪʦʨʳʤ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʨʘʟʣʠʯʥʳ ʚ ʨʘʟʥʳʭ ʧʝʨʠʦ-

ʜʘʭ. ʕʪʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʩʢʘʯʢʦʦʙʨʘʟʥʦ (ʥʘʣʠʯʠʝ ʢʨʠʪʠʯʝ-
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ʩʢʠʭ ʪʦʯʝʢ) ʠ ʦʙʫʩʣʦʚʣʝʥʳ ʩʢʨʳʪʳʤ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʤʝʭʘʥʠʟʤʘ 

ʧʝʨʝʤʝʱʝʥʠʷ ʚʣʘʛʠ. 

3.4 ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʧʨʦʮʝʩʩʘ ʪʝʧʣʦʚʣʘʛʦʧʝʨʝʥʦʩʘ 

ʧʨʠ ʢʦʥʪʘʢʪʥʦʡ ʩʫʰʢʝ ʟʝʨʥʘ 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ ʟʘʜʘʯʫ ʦ ʥʘʛʨʝʚʝ ʟʝʨʥʘ, ʩʦʧʨʠʢʘʩʘʶʱʝʛʦ-

ʩʷ ʩ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʟʝʨʥʦʩʫʰʠʣʢʠ (ʢʦʥʪʘʢʪʥʳʡ ʩʧʦʩʦʙ ʧʝʨʝʜʘʯʠ ʪʝʧ-

ʣʦʪʳ). ʇʦʜ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʟʝʨʥʦʚʦʛʦ ʩʣʦʷ ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʝʛʦ ʩʨʝʜʥʝʩʪʘʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. 

ʉʬʦʨʤʫʣʠʨʫʝʤ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ. ɺ ʟʝʨʥʦʩʫʰʠʣʢʝ ʢʦʥʪʘʢʪʥʦʛʦ ʪʠʧʘ ʟʝʨ-

ʥʦʚʦʡ ʩʣʦʡ ʩʦʧʨʠʢʘʩʘʝʪʩʷ ʩ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʢʦʞʫʭʘ ʠ ʥʘʛʨʝʚʘʝʪʩʷ ʧʫ-

ʪʝʤ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʦʥ ʦʙʜʫʚʘʝʪʩʷ ʘʛʝʥʪʦʤ ʩʫʰʢʠ ʜʣʷ ʫʜʘʣʝ-

ʥʠʷ ʚʣʘʛʠ ʠʟ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʳ, ʪʦ ʝʩʪʴ ʧʨʠʩʫʪʩʪʚʫʝʪ ʢʦʥʚʝʢʪʠʚʥʘʷ ʩʦʩʪʘʚʣʷ-

ʶʱʘʷ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ. ʆʜʥʘʢʦ ʢʦʥʚʝʢʪʠʚʥʳʝ ʧʦʪʦʢʠ ʚ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʝ ʫʩʪʘ-

ʥʦʚʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʝʣʠʢʠ. ʇʦʵʪʦʤʫ ʚ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʧʨʠʤʝʤ, ʯʪʦ ʵʪʠ ʜʚʘ 

ʧʨʦʮʝʩʩʘ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʥʝ ʚʣʠʷʶʪ, ʠ ʨʘʩʩʤʦʪʨʠʤ ʪʦʣʴʢʦ ʷʚʣʝʥʠʝ ʪʝʧʣʦʧʨʦʚʦʜ-

ʥʦʩʪʠ. ʊʝʧʣʦʚʦʡ ʢʦʥʪʘʢʪ ʤʝʞʜʫ ʟʝʨʥʦʚʳʤ ʩʣʦʝʤ ʠ ʢʦʞʫʭʦʤ ʟʝʨʥʦʩʫʰʠʣʢʠ ʙʫ-

ʜʝʤ ʩʯʠʪʘʪʴ ʠʜʝʘʣʴʥʳʤ, ʙʝʟ ʧʝʨʝʭʦʜʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. ɺʚʠʜʫ ʥʝʟʥʘʯʠʪʝʣʴʥʦ-

ʛʦ ʠʟʤʝʥʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʠ ʩʣʘʙʦʚʳʨʘʞʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʪʝʧʣʦ-

ʬʠʟʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʝʨʥʦʚʦʛʦ ʩʣʦʷ ʧʨʠʤʝʤ ʠʭ ʧʦʩʪʦʷʥʥʳʤʠ. 

ʉʣʦʡ ʟʝʨʥʘ, ʜʚʠʞʫʱʠʡʩʷ ʚ ʢʘʤʝʨʝ ʟʝʨʥʦʩʫʰʠʣʢʠ ʢʦʥʪʘʢʪʥʦʛʦ ʪʠʧʘ 

ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʨʘʟʤʝʨʦʚ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʟʘʤʝʥʠʪʴ ʤʦʜʝʣʴʶ ʚ ʚʠʜʝ ʧʦʣʫ-

ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʪʝʣʘ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ (3.21) ʠʤʝʝʪ ʥʘʠʙʦʣʝʝ 

ʧʨʦʩʪʦʡ ʚʠʜ [165]: 

                                          ̄̐ ̈

̄̐ Ѝ
Ὡ᷿ Ὠό,                                                  (3.66) 

ʛʜʝ ὸ̄  ̐- ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ÁC; ὸ̈ - ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ ʥʘ ʨʘʩ-

ʩʪʦʷʥʠʠ x ʦʪ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ Ű, ÁC; ὸ - ʥʘʯʘʣʴʥʘʷ ʪʝʤ-

ʧʝʨʘʪʫʨʘ ʟʝʨʥʘ, ʦʜʠʥʘʢʦʚʘʷ ʧʦ ʚʩʝʤʫ ʦʙʲʸʤʫ, ÁC; ό ὼ
ςЍὥ†

 ï ʘʨʛʫʤʝʥʪ 

ʧʦʜʳʥʪʝʛʨʘʣʴʥʦʡ ʬʫʥʢʮʠʠ. 

ʇʨʘʚʘʷ ʯʘʩʪʴ ʚʳʨʘʞʝʥʠʷ (3.66) ʷʚʣʷʝʪʩʷ ʩʧʝʮʠʘʣʴʥʦʡ ʬʫʥʢʮʠʝʡ ʦʰʠʙʦʢ 

(ʬʫʥʢʮʠʷ ʃʘʧʣʘʩʘ) [248]: 

ÅÒÆό
Ѝ
Ὡ᷿ Ὠό. 

ʊʦʛʜʘ ʫʨʘʚʥʝʥʠʝ (3.66) ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ 

                                           ὸ ὸ̄̐ ὸ̄̐ ὸÅÒÆ
Ѝ

.                                       (3.67) 

ʂʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚʳʰʝ ʧʣʦʪʥʦʩʪʴ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʠʟ ʟʘʚʠʩʠʤʦʩʪʠ: 

                                           ή ‗ ‗ɳὸ,                                (3.68) 

ʛʜʝ ᶯ  ï ʦʧʝʨʘʪʦʨ ʧʝʨʚʦʡ ʧʨʦʠʟʚʦʜʥʦʡ (ʛʨʘʜʠʝʥʪ). 

ʇʦʣʴʟʫʷʩʴ ʫʨʘʚʥʝʥʠʷʤʠ (3.67) ʠ (3.68), ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʪʝʧʣʦʪʳ ȹQʧ (ɼʞ), ʢʦʪʦʨʦʝ ʧʝʨʝʜʘʝʪʩʷ ʦʪ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʨʥʦʩʫʰʠʣʢʠ 

ʟʝʨʥʦʚʦʤʫ ʩʣʦʶ ʟʘ ʣʶʙʦʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʦʪ Ű1 ʜʦ Ű2 (ʩ) ʯʝʨʝʟ ʧʦʚʝʨʭʥʦʩʪʴ 
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ʧʣʦʱʘʜʴ ʁF (ʤ
2
). 

ɼʣʷ ʵʪʦʛʦ ʥʘʜʦ ʫʨʘʚʥʝʥʠʝ (3.67) ʧʨʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʧʦ ʭ ʠ ʧʦʜʩʪʘʚʠʪʴ 

ʧʦʣʫʯʝʥʥʫʶ ʧʨʦʠʟʚʦʜʥʫʶ ʚ ʫʨʘʚʥʝʥʠʝ (3.68), ʧʦʩʣʝ ʯʝʛʦ ʧʦʩʣʝʜʥʝʝ ʚʳʨʘʞʝʥʠʝ 

ʧʨʦʠʥʪʝʛʨʠʨʦʚʘʪʴ ʧʦ ʚʨʝʤʝʥʠ ʚ ʧʨʝʜʝʣʘʭ ʦʪ ʦʪ Ű1 ʜʦ Ű2: 

                                       Ўὗ̐
Ѝ
‗”ὧὸ̄̐ ὸ Ѝ† † .                            (3.69) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʠʩʧʘʨʝʥʠʷ ʚʣʘʛʠ ʩ 

ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʨʥʘ ʧʨʠ ʢʦʥʪʘʢʪʥʦʤ ʩʧʦʩʦʙʝ ʩʫʰʢʠ, ʟʘʚʠʩʠʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʦʧʨʦ-

ʚʦʜʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʨʘʟʥʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨ ʛʨʝʶʱʝʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʠ ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʟʝʨʥʘ ʠ ʵʢʩʧʦʟʠʮʠʠ ʩʫʰʢʠ. 

3.4.1 ʌʠʟʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʟʝʨʥʘ 

ʀʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ ʢʦʥʪʘʢʪʥʦʡ ʩʫʰʢʠ ʧʦʟʚʦʣʠʣʦ ʚʳʷʩʥʠʪʴ ʬʠʟʠʯʝʩʢʫʶ 

ʩʫʱʥʦʩʪʴ ʠ ʚʩʢʨʳʪʴ ʤʝʭʘʥʠʟʤ ʩʦʚʦʢʫʧʥʦʩʪʠ ʪʝʭ ʷʚʣʝʥʠʡ, ʢʦʪʦʨʳʤʠ ʦʧʨʝʜʝʣʷ-

ʝʪʩʷ ʧʨʦʮʝʩʩ ʩʫʰʢʠ ʥʘ ʛʦʨʷʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʉʣʦʞʠʚʰʠʝʩʷ ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʨʦʮʝʩʩʝ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʡʪʠ ʢ ʝʛʦ ʩʭʝʤʘʪʠʯʝʩʢʦʡ ʤʦ-

ʜʝʣʠ. 

ʆʩʥʦʚʥʳʝ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʯʝʨʪʳ ʬʠʟʠʯʝʩʢʦʡ ʩʭʝʤʳ ʢʦʥʪʘʢʪʥʦʡ 

ʩʫʰʢʠ, ʜʦʧʫʩʢʘʶʱʠʝ ʧʝʨʝʭʦʜ ʢ ʝʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ ʦʧʠʩʘʥʠʶ ʩ ʧʦʤʦʱʴʶ ʠʟ-

ʚʝʩʪʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʟʘʢʦʥʦʚ, ʩʚʦʜʷʪʩʷ ʢ ʩʣʝʜʫʶʱʝʤʫ. ɺʝʩʴ ʧʨʦʮʝʩʩ ʩʫʰʢʠ ʜʝ-

ʣʠʪʩʷ ʥʘ ʧʝʨʚʳʡ ʧʝʨʠʦʜ, ʘ ʪʘʢʞʝ 1-ʶ ʠ 2-ʶ ʯʘʩʪʠ ʚʪʦʨʦʛʦ ʧʝʨʠʦʜʘ (ʧʝʨʠʦʜ ʧʨʦ-

ʛʨʝʚʘ ʚʚʦʜʠʪʩʷ ʚ ʧʝʨʚʳʡ ʧʝʨʠʦʜ), ʛʨʘʥʠʮʝʡ ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʷʚʣʷʶʪʩʷ ʢʨʠʪʠ-

ʯʝʩʢʠʝ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ. ɼʣʷ ʧʨʦʮʝʩʩʘ ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʚʦ ʚʩʝʭ ʧʝʨʠʦʜʘʭ 

ʛʨʘʜʠʝʥʪʦʚ ʪʝʤʧʝʨʘʪʫʨʳ ʚʥʫʪʨʠ ʤʘʪʝʨʠʘʣʘ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ t, ʩʦʧʨʠʢʘʩʘʶʱʝʛʦʩʷ ʩ ʛʨʝʶʱʝʡ ʧʦ-

ʚʝʨʭʥʦʩʪʴʶ, ʚ ʧʝʨʚʳʡ ʧʝʨʠʦʜ ʧʨʦʮʝʩʩʘ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ ʥʝʠʟ-

ʤʝʥʥʘ ʚʦ ʚʨʝʤʝʥʠ ʠ ʠʟʚʝʩʪʥʘ [206]. 

ɺ ʝʜʠʥʠʯʥʦʤ ʩʣʦʝ ʧʨʦʠʩʭʦʜʠʪ ʧʘʨʦʦʙʨʘʟʦʚʘʥʠʝ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʚʥʫʪʨʝʥ-

ʥʠʤʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʪʝʧʣʦʪʳ, ʠ ʧʝʨʝʥʦʩ ʧʘʨʘ ʯʝʨʝʟ ʤʘʪʝʨʠʘʣ ʢ 

ʝʛʦ ʦʪʢʨʳʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɼʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʧʘʨʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʝʨʝʥʦʩʘ ʧʘʨʘ ʥʘ ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʴ ʩʫʰʢʠ ʠ ʤʝʭʘʥʠʟʤ ʧʝʨʝʥʦʩʘ ʚʚʝʜʝʤ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʢʨʠʪʝʨʠʡ 

ʬʘʟʦʚʦʛʦ ʧʨʝʚʨʘʱʝʥʠʷ 

                                                        ‐Ӷ ,                                                            (3.70) 

ʛʜʝ jn - ʚʥʫʪʨʝʥʥʷʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʘʨʦʦʙʨʘʟʦʚʘʥʠʷ, ʢɼʞ/ʢʛ; j - ʩʨʝʜʥʷʷ ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʴ ʩʫʰʢʠ, ʢɼʞ/ʢʛ, j = jn+jo (jo - ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʩʧʘʨʝʥʠʷ ʥʘ ʦʪʢʨʳʪʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʠ ʚʙʣʠʟʠ ʥʝʝ, ʢɼʞ/ʢʛ). 

ʕʪʦʪ ʢʨʠʪʝʨʠʡ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʝʨʚʦʤʫ ʧʝʨʠʦʜʫ ʩʫʰʢʠ ʤʦʞʝʪ ʙʳʪʴ 

ʦʧʨʝʜʝʣʝʥ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

                                                         
q

q
Ů ʧ= ,                                                           (3.71) 

ʠʣʠ 

                                                ‐Ӷρ ,                                                       (3.72) 
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ʛʜʝ qʧ ï ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ ʪʝʧʣʦʪʳ, ʧʝʨʝʥʦʩʠʤʦʡ ʧʘʨʦʤ, ɺʪ/ʤ
2
; q - ʧʣʦʪʥʦʩʪʴ 

ʧʦʪʦʢʘ ʪʝʧʣʦʪʳ, ɺʪ/ʤ
2
; ɚ - ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, ɺʪ/(ʤĀÁʉ); r - ʫʜʝʣʴ-

ʥʘʷ ʪʝʧʣʦʪʘ ʧʘʨʦʦʙʨʘʟʦʚʘʥʠʷ, ɼʞ/ʢʛ. 

ʂʨʠʪʝʨʠʡ e ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʦʛʦ ʧʝʨʠʦʜʘ ʦʩʪʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʧʦʩʪʦʷʥʥʳʤ 

ʧʦ ʚʝʣʠʯʠʥʝ. ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʢʨʠʪʝʨʠʡ ʬʘʟʦʚʦʛʦ ʧʨʝʚʨʘʱʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʥʳʤ ʧʨʠ ʠʟʫʯʝʥʠʠ ʧʨʦʮʝʩʩʘ ʢʦʥʪʘʢʪʥʦʡ ʩʫʰʢʠ. ʆʥ ʦʧʨʝʜʝʣʷʝʪ, ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʜʦʣʶ ʧʦʪʦʢʘ ʧʘʨʘ jn, ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ ʚ ʢʦʥʪʘʢʪʥʦʤ ʩʣʦʝ ʠʣʠ ʚʥʫʪʨʠ 

ʤʘʪʝʨʠʘʣʘ (ʚʦ ʚʪʦʨʦʡ ʧʝʨʠʦʜ), ʚ ʦʙʱʝʤ ʧʦʪʦʢʝ ʧʘʨʘ j, ʧʦʢʠʜʘʶʱʝʤ ʚʳʩʫʰʠʚʘʝ-

ʤʳʡ ʤʘʪʝʨʠʘʣ; ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʥ ʦʮʝʥʠʚʘʝʪ ʜʦʣʶ ʪʝʧʣʦʪʳ, ʧʝʨʝʥʦʩʠʤʦʡ ʧʘ-

ʨʦʤ, ʦʙʨʘʟʦʚʘʚʰʠʤʩʷ ʚ ʢʦʥʪʘʢʪʥʦʤ ʩʣʦʝ ʠ ʚʥʫʪʨʠ ʤʘʪʝʨʠʘʣʘ, ʚ ʦʙʱʝʤ ʧʦʪʦʢʝ 

ʪʝʧʣʦʪʳ, ʧʦʣʫʯʝʥʥʦʤ ʦʪ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʇʝʨʝʥʦʩ ʪʝʧʣʦʪʳ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ ʦʩʣʦʞʥʝʥ ʧʝʨʝʥʦʩʦʤ ʪʝʧʣʦʪʳ ʧʘ-

ʨʦʤ, ʜʚʠʞʫʱʠʤʩʷ ʯʝʨʝʟ ʩʣʦʡ ʟʝʨʥʘ. ɺʣʘʛʘ ʚ ʚʠʜʝ ʞʠʜʢʦʩʪʠ ʧʝʨʝʤʝʱʘʝʪʩʷ ʠʟ-

ʥʫʪʨʠ ʢ ʟʦʥʘʤ ʧʘʨʦʦʙʨʘʟʦʚʘʥʠʷ (ʚʥʫʪʨʠ ʟʝʨʥʘ ʠ ʫ ʝʛʦ ʦʪʢʨʳʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ). 

ɺʪʦʨʦʡ ʧʝʨʠʦʜ ʩʫʰʢʠ ʥʘʯʠʥʘʝʪʩʷ ʩ ʫʛʣʫʙʣʝʥʠʷ ʚʥʫʪʨʴ ʟʝʨʥʘ ʟʦʥʳ ʧʘʨʦ-

ʦʙʨʘʟʦʚʘʥʠʷ ʫ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʟʝʨʥʦʚʦʡ ʤʘʪʝʨʠʘʣ ʜʝʣʠʪʩʷ ʥʘ çʩʫʭʫʶè ʠ 

çʚʣʘʞʥʫʶè ʦʙʣʘʩʪʠ. ʇʘʨʦʦʙʨʘʟʦʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʦʪʢʨʳʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʟʝʨʥʘ ʠ ʚ ʟʦʥʝ ʤʝʞʜʫ ʦʙʣʘʩʪʷʤʠ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʧʦʜʚʠʞʥʳʤ ʬʨʦʥʪʦʤ ʠʩʧʘ-

ʨʝʥʠʷ. ʇʘʨ, ʦʙʨʘʟʫʶʱʠʡʩʷ ʚʥʫʪʨʠ ʟʝʨʥʘ, ʜʠʬʬʫʥʜʠʨʫʝʪ ʯʝʨʝʟ ʚʣʘʞʥʫʶ ʦʙ-

ʣʘʩʪʴ, ʧʨʠ ʵʪʦʤ ʝʛʦ ʢʦʣʠʯʝʩʪʚʦ ʦʮʝʥʠʚʘʝʪʩʷ ʢʨʠʪʝʨʠʝʤ Ů. ʊʝʤʧʝʨʘʪʫʨʘ ʬʨʦʥʪʘ 

ʠʩʧʘʨʝʥʠʷ (ʰʠʨʠʥʘ ʟʦʥʳ ʠʩʧʘʨʝʥʠʷ ʥʝʚʝʣʠʢʘ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʜʣʷ ʫʧʨʦʱʝʥʠʷ 

ʚʤʝʩʪʦ ʟʦʥʳ ʠʩʧʘʨʝʥʠʷ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʦʚʝʨʭʥʦʩʪʴ ʠʩʧʘʨʝʥʠʷ), ʩʦ ʚʨʝ-

ʤʝʥʝʤ ʧʦʥʠʞʘʝʪʩʷ. ʉʢʦʨʦʩʪʴ ʫʛʣʫʙʣʝʥʠʷ ʬʨʦʥʪʘ ʠʩʧʘʨʝʥʠʷ ʠʟʤʝʥʷʝʪʩʷ; ʚ ʧʝʨ-

ʚʦʡ ʯʘʩʪʠ ʚʪʦʨʦʛʦ ʧʝʨʠʦʜʘ ʫʛʣʫʙʣʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʜʣʝʥʥʝʝ, ʯʝʤ 

ʚʦ ʚʪʦʨʦʡ. ɺ ʧʝʨʚʦʡ ʯʘʩʪʠ ʧʝʨʠʦʜʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʥʦʩ ʚʣʘʛʠ ʢ ʟʦʥʘʤ ʧʘʨʦ-

ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʚʠʜʝ ʞʠʜʢʦʩʪʠ, ʚʦ ʚʪʦʨʦʡ ʯʘʩʪʠ ʧʝʨʝʥʦʩ ʚʣʘʛʠ ʧʨʦʠʩʭʦʜʠʪ ʧʨʝ-

ʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʚʠʜʝ ʧʘʨʘ. ʉ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʪʦʣʱʠʥʘ çʩʫʭʦʡè ʦʙʣʘʩʪʠ ʚʦʟ-

ʨʘʩʪʘʝʪ, ʘ çʚʣʘʞʥʦʡè - ʩʦʢʨʘʱʘʝʪʩʷ [221, 222, 249, 250]. 

ʇʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ ʪʝʧʣʦʪʳ, ʚʦʩʧʨʠʥʠʤʘʝʤʦʛʦ ʟʝʨʥʦʤ ʦʪ ʛʨʝʶʱʝʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʚʦ ʚʪʦʨʦʡ ʧʝʨʠʦʜ, ʥʝʧʨʝʨʳʚʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʝʨʚʦʛʦ 

ʧʝʨʠʦʜʘ, ʢʦʛʜʘ ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ ʪʝʧʣʦʪʳ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʦʡ. ʇʣʦʪʥʦʩʪʴ ʧʦ-

ʪʦʢʘ ʪʝʧʣʦʪʳ, ʘ ʪʘʢʞʝ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʫʰʢʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ ʤʦʛʫʪ 

ʩʯʠʪʘʪʴʩʷ ʠʟʚʝʩʪʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ, ʦʧʨʝʜʝʣʷʝʤʳʤʠ ʧʦ ʜʘʥʥʳʤ ʢʠʥʝʪʠʢʠ ʩʫʰ-

ʢʠ. 

ʄʦʞʥʦ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʘʨʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʟʘ ʥʝʡ ʚʣʘʛʦʩʦ-

ʜʝʨʞʘʥʠʝ ʟʝʨʥʘ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ çʩʫʭʦʡè ʦʙʣʘʩʪʠ ʪʝ-

ʣʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʪʦʨʦʡ ʚʦʟʨʘʩʪʘʝʪ ʩʦ ʚʨʝʤʝʥʝʤ. ɺ ʦʙʦʠʭ ʧʝʨʠʦʜʘʭ ʩʫʰʢʠ ʧʨʦ-

ʠʩʭʦʜʠʪ ʫʜʘʣʝʥʠʝ ʧʘʨʘ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʩʦ ʩʪʦʨʦʥʳ ʦʪʢʨʳʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʟʝʨʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ɼʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩʭʝʤʳ ʧʨʦʮʝʩʩʘ ʞʝʣʘʪʝʣʴʥʦ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʧʫʪʝʤ 

ʧʦʣʫʯʠʪʴ ʪʝʤʧʝʨʘʪʫʨʥʦʝ ʧʦʣʝ ʠ ʧʦʣʝ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ (ʘ ʪʘʢʞʝ ʧʦʣʝ ʜʘʚʣʝʥʠʡ) 

ʚ ʚʩrʫʰʠʚʘʝʤʦʤ ʟʝʨʥʝ ʚ ʧʝʨʚʳʡ ʠ ʚʪʦʨʦʡ ʧʝʨʠʦʜʳ ʧʨʦʮʝʩʩʘ. ʉʦʧʦʩʪʘʚʣʝʥʠʝ 

ʵʪʠʭ ʧʦʣʝʡ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʣʫʯʝʥʥʳʤʠ ʧʦʟʚʦʣʠʪ ʥʝ ʪʦʣʴʢʦ ʧʦʜʪʚʝʨʜʠʪʴ 

ʠ ʫʪʦʯʥʠʪʴ ʧʨʝʜʣʦʞʝʥʥʳʡ ʤʝʭʘʥʠʟʤ ʢʦʥʪʘʢʪʥʦʡ ʩʫʰʢʠ, ʚʳʷʚʠʪʴ ʥʝʢʦʪʦʨʳʝ ʝʛʦ 
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ʦʩʦʙʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʥʘʡʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ (ʥʘʧʨʠʤʝʨ, 

ʩʢʦʨʦʩʪʴ ʫʛʣʫʙʣʝʥʠʷ ʬʨʦʥʪʘ ʠʩʧʘʨʝʥʠʷ ʚ ʧʝʨʚʦʡ ʯʘʩʪʠ ʧʝʨʠʦʜʘ ʠ ʪʝʤʧʝʨʘʪʫʨʘ 

ʟʝʨʥʘ ʥʘ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ), ʥʦ ʠ ʩʦʟʜʘʪʴ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʢʦʥʪʘʢʪʥʦʡ ʩʫʰʢʠ. 

ɸʥʘʣʠʟ ʧʦʣʝʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ ʠ ʜʘʚʣʝʥʠʷ ʧʨʠ ʩʫʰʢʝ 

ʦʙʳʯʥʦ ʧʨʦʚʦʜʪ̫ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʧʝʨʝʥʦʩʘ 

ʪʝʧʣʦʪʳ ʠ ʚʣʘʛʠ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʦʡ ʠ ʨʝʰʝʥʥʦʡ ɸ.ɺ. ʃʳʢʦʚʳʤ ʠ ʖ.ɸ. ʄʠ-

ʭʘʡʣʦʚʳʤ. ʆʜʥʘʢʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ ʨʝʰʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪ ɹʢʦʵʬʬʠ-

ʮʠʝʥʪ rʧʝʨʝʥʦʩʘ, ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʷʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʣʘʛʦʩʦ-

ʜʝʨʞʘʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʠʪʴ ʜʣʷ ʘʥʘʣʠʟʘ ʧʦʣʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 

ʧʦʣʷ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ ʚ ʤʘʪʝʨʠʘʣʝ (ʧʦʣʝ ʜʘʚʣʝʥʠʡ ʠʛʨʘʝʪ ʟʘʤʝʪʥʫʶ ʨʦʣʴ ʣʠʰʴ 

ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ tʛʧ ʠ ʚ ʧʝʨʚʳʡ ʧʝʨʠʦʜ), ʩʦ-

ʧʨʷʞʝʥʥʳʝ ʢʨʘʝʚʳʝ ʟʘʜʘʯʠ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʠ ʚʣʘʛʦʧʨʦʚʦʜʥʦʩʪʠ. ʈʝʰʝʥʠʝ ʟʘ-

ʜʘʯʠ ʪʝʧʣʦ,- ʤʘʩʩʦʦʙʤʝʥʘ ʧʨʠ ʩʫʰʢʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʥʘʯʘʣʝ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʟʘʜʘʯʠ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʠ ʚʣʘʛʦʧʨʦʚʦʜʥʦʩʪʠ ʩ ʧʦʜʚʠʞʥʳʤʠ 

ʛʨʘʥʠʮʘʤʠ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʢʨʘʝʚʳʤʠ ʫʩʣʦʚʠʷʤʠ. ʕʪʠ ʟʘʜʘʯʠ ʩʚʦʜʷʪ ʢ ʩʦʚ-

ʤʝʩʪʥʦʤʫ ʨʝʰʝʥʠʶ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ (ʠ ʚʣʘʛʦ-

ʧʨʦʚʦʜʥʦʩʪʠ) ʜʣʷ ʜʚʫʭ ʯʘʩʪʝʡ ʤʘʪʝʨʠʘʣʘ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ ʩʚʦʠʤ ʚʣʘʛʦʪʝʧ-

ʣʦʬʠʟʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʠ ʥʘʣʠʯʠʶ ʚ ʥʠʭ ʩʪʦʢʦʚ ʠ ʠʩʪʦʯʥʠʢʦʚ ʪʝʧʣʦʪʳ. 

ʉʦʧʨʷʞʝʥʠʝ ʜʚʫʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʦʣʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥ-

ʥʳʭ ʫʩʣʦʚʠʷʭ. ɽʩʣʠ, ʥʘʧʨʠʤʝʨ, ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ ʧʦʣʝʡ ʥʝʪ ʠʩʪʦʯʥʠʢʦʚ (ʩʪʦ-

ʢʦʚ) ʪʝʧʣʦʪʳ, ʪʦ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʧʦʪʦʢʠ ʪʝʧʣʦʪʳ, ʚʳʭʦʜʷʱʠʝ ʠʟ ʦʜʥʦʡ ʯʘʩʪʠ ʪʝ-

ʣʘ ʠ ʚʭʦʜʷʱʠʝ ʚ ʜʨʫʛʫʶ, ʧʨʠʥʠʤʘʶʪʩʷ ʨʘʚʥʳʤʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʟʘʚʠʩʠʤʦʩʪʴ 

ʫʩʣʦʚʠʡ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ ʧʦʣʝʡ ʦʪ ʚʨʝʤʝʥʠ ʦʩʪʘʝʪʩʷ ʥʝʠʟʚʝʩʪʥʦʡ, ʯʪʦ ʦʪʥʦ-

ʩʠʪ ʵʪʠ ʟʘʜʘʯʠ ʢ ʯʠʩʣʫ ʩʦʧʨʷʞʝʥʥʳʭ. ɼʣʷ ʚʪʦʨʦʛʦ ʧʝʨʠʦʜʘ ʩʫʰʢʠ ʠʤʝʝʪ ʤʝʩʪʦ 

ʥʝʩʪʘʮʠʦʥʘʨʥʘʷ ʩʦʧʨʷʞʝʥʥʘʷ ʢʨʘʝʚʘʷ ʟʘʜʘʯʘ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʩ ʧʦʜʚʠʞʥʦʡ 

ʛʨʘʥʠʮʝʡ ʤʝʞʜʫ ʩʫʭʦʡ ʠ ʚʣʘʞʥʦʡ ʦʙʣʘʩʪʷʤʠ ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʟʝʨʥʘ. 

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʨʦʮʝʩʩʫ ʩʫʰʢʠ ʩʦʧʨʷʞʝʥʥʳʝ ʟʘʜʘʯʠ ʥʝ ʨʝʰʘʣʠʩʴ ʠ ʥʝ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʨʘʙʦʪʳ ʷʧʦʥʩʢʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʈʠʦʟʦ ʊʦʵʠ ʠ 

ʐʠʥʷ ʍʘʷʰʠ, ʩʜʝʣʘʚʰʠʭ ʧʦʧʳʪʢʫ ʘʥʘʣʠʟʘ ʧʨʦʮʝʩʩʘ ʢʦʥʚʝʢʪʠʚʥʦʡ ʩʫʰʢʠ ʟʝʨ-

ʥʦʚʦʛʦ ʠ ʧʦʨʦʰʢʦʦʙʨʘʟʥʦʛʦ ʤʘʪʝʨʠʘʣʦʚ. 

ɺʧʝʨʚʳʝ ʦʜʥʦʤʝʨʥʘʷ ʟʘʜʘʯʘ ʦ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʧʦʣʝ ʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ 

ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ ʬʘʟ ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʢʦʛʜʘ ʪʝʧ-

ʣʦʪʘ ʧʝʨʝʜʘʝʪʩʷ ʣʠʰʴ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ, ʜʣʷ ʩʣʫʯʘʷ ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʠ 

ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʷʭ, ʥʝ ʟʘʚʠʩʷʱʠʭ ʦʪ ʚʨʝʤʝʥʠ, ʙʳʣʘ ʨʘʩʩʤʦʪʨʝʥʘ ʃʷʤʝ, ʂʣʘ-

ʧʝʡʨʦʥʦʤ ʠ ʉʪʝʬʘʥʦʤ. ɺ ʵʪʦʡ ʟʘʜʘʯʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʬʘʟʦʚʳʝ ʧʨʝʚʨʘʱʝʥʠʷ 

ʧʨʦʠʩʭʦʜʷʪ ʤʛʥʦʚʝʥʥʦ ʧʨʠ ʧʝʨʝʭʦʜʝ ʯʝʨʝʟ ʢʨʠʪʠʯʝʩʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ, ʪʝʧʣʦʬʠ-

ʟʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʨʝʜʳ ʢʫʩʦʯʥʦ-ʥʝʧʨʝʨʳʚʥʳ ʠ ʩʢʘʯʢʦʦʙʨʘʟʥʦ ʠʟʤʝʥʷ-

ʶʪʩʷ ʧʨʠ ʧʝʨʝʭʦʜʝ ʯʝʨʝʟ ʛʨʘʥʠʮʫ ʨʘʟʜʝʣʘ [282]. 

ʇʦʜʦʙʥʦʛʦ ʨʦʜʘ ʥʝʣʠʥʝʡʥʳʝ (ʟʘ ʩʯʝʪ ʥʝʣʠʥʝʡʥʦʩʪʠ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ 

ʚʩʣʝʜʩʪʚʠʝ ʧʦʜʚʠʞʥʦʩʪʠ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʦʙʣʘʩʪʷʤʠ ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʟʝʨʥʘ) ʟʘ-

ʜʘʯʠ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʩ ʧʦʜʚʠʞʥʳʤʠ ʛʨʘʥʠʮʘʤʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʩʘʤʳʭ ʨʘʟʣʠʯ-

ʥʳʭ ʧʨʦʮʝʩʩʘʭ ʠ ʦʪʥʦʩʷʪʩʷ ʢ ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʭ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 
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ʬʠʟʠʢʠ. 

ʅʦʚʘʷ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʦ ʪʝʧʣʦ,- ʚʣʘʛʦʧʝʨʝʥʦʩʝ ʧʨʠ ʩʫʰʢʝ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʥʝʝ ʦʪʨʘʟʠʪʴ ʚʩʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʝʭʘʥʠʟʤʘ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ. 

3.4.2 ʊʝʤʧʝʨʘʪʫʨʥʦʝ ʧʦʣʝ ʚ ʟʝʨʥʦʚʦʤ ʤʘʪʝʨʠʘʣʝ ʚ ʧʝʨʚʳʡ ʧʝʨʠʦʜ ʩʫʰʢʠ 

ʇʨʝʜʩʪʘʚʠʤ ʩʣʦʡ ʟʝʨʥʘ, ʪʦʣʱʠʥʦʡ l2 (ʨʠʩʫʥʦʢ 3.9) ʥʘ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʩʫʰʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʢʦʥʪʘʢʪʥʦʛʦ ʪʠʧʘ. ʇʨʠ ʵʪʦʤ ʟʝʨʥʦ, ʧʦʜʚʝʨʛʘʝʤʦʝ ʪʝʧ-

ʣʦʚʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʥʘʭʦʜʠʪʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʠ (ʭ = 0) ʩ 

ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʟʝʨʥʦʩʫʰʠʣʢʠ, ʠʤʝʶʱʝʡ ʪʝʤʧʝʨʘʪʫʨʫ tʛʧ. 

ʇʨʠ ʵʪʦʤ ʚ ʚʳʩʫʰʠʚʘʝʤʦʤ ʟʝʨʥʝ ʚ ʧʣʦʩʢʦʩʪʠ ʭ = 0 ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦ-

ʩʪʦʷʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ tʛʧ. ʆʪ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʩʣʝʜʩʪʚʠʝ ʪʝʧʣʦʧʨʦʚʦʜʥʦ-

ʩʪʠ ʟʝʨʥʫ ʧʝʨʝʜʘʝʪʩʷ ʪʝʧʣʦʪʘ, ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ ʢʦʪʦʨʦʡ ʥʝʠʟʤʝʥʥʘ ʠ ʨʘʚʥʘ q. ɺ 

ʦʙʣʘʩʪʠ ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʟʝʨʥʘ 1 ʪʦʣʱʠʥʦʡ l1 ʜʝʡʩʪʚʫʶʪ ʥʝʧʨʝʨʳʚʥʦ ʠ ʨʘʚʥʦ-

ʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʩʪʦʢʠ ʪʝʧʣʦʪʳ. ʂʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʨʘʩʭʦʜʫʝʤʦʡ ʥʘ 

ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ ʚ ʦʙʣʘʩʪʠ 1, ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʦʙʱʝʤʫ ʧʦʪʦʢʫ ʪʝʧʣʦʪʳ q ʠ ʢʨʠʪʝ-

ʨʠʶ ʬʘʟʦʚʦʛʦ ʧʨʝʚʨʘʱʝʥʠʷ e, ʦʮʝʥʠʚʘʶʱʝʤʫ ʜʦʣʶ ʪʝʧʣʦʪʳ, ʧʝʨʝʥʦʩʠʤʦʛʦ ʧʘ-

ʨʦʤ, ʦʙʨʘʟʦʚʘʚʰʠʤʩʷ ʚ ʢʦʥʪʘʢʪʥʦʤ ʩʣʦʝ ʤʘʪʝʨʠʘʣʘ 1 ʚ ʦʙʱʝʤ ʧʦʪʦʢʝ ʪʝʧʣʦʪʳ, 

ʧʦʣʫʯʝʥʥʦʤ ʦʪ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʬʦʨʤʫʣʘ 3.69). 

 
ʈʠʩʫʥʦʢ 3.9 ï ʂ ʬʦʨʤʫʣʠʨʦʚʢʝ ʟʘʜʘʯʠ ʩʪʘʮʠʦʥʘʨʥʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ 

ʜʣʷ ʪʦʥʢʦʛʦ ʩʣʦʷ ʟʝʨʥʘ 

ɺ ʦʙʣʘʩʪʠ 2, ʦʪʣʠʯʘʶʱʝʡʩʷ ʦʪ ʦʙʣʘʩʪʠ 1 ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʘʤʠ, ʩʪʦʢʠ ʪʝʧʣʦʪʳ ʦʪʩʫʪʩʪʚʫʶʪ. ʅʘ ʦʪʢʨʳʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʭ = l2 ʦʩʫ-

ʱʝʩʪʚʣʷʶʪʩʷ ʠʩʧʘʨʝʥʠʝ ʠ ʫʥʦʩ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʦʢʨʫʞʘʶʱʫʶ ʧʘʨʦʚʦʟʜʫʰʥʫʶ 

ʩʨʝʜʫ ʢʘʢ ʧʘʨʘ, ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ ʥʘ ʵʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʪʘʢ ʠ ʧʘʨʘ, ʦʙʨʘʟʦʚʘʚʰʝ-

ʛʦʩʷ ʚ ʢʦʥʪʘʢʪʥʦʤ ʩʣʦʝ 1 ʠ ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʦʛʦ ʯʝʨʝʟ ʟʝʨʥʦ. ʇʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ 

ʪʝʧʣʦʪʳ ʯʝʨʝʟ ʧʨʦʠʟʚʦʣʴʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʟʝʨʥʘ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʧʣʦʪʥʦʩʪʝʡ 

ʧʦʪʦʢʦʚ ʪʝʧʣʦʪʳ, ʧʝʨʝʥʦʩʠʤʦʛʦ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ, ʧʘʨʦʤ ʠ ʞʠʜʢʦʩʪʴʶ. 

ʇʦʩʪʘʚʣʝʥʥʘʷ ʩʪʘʮʠʦʥʘʨʥʘʷ ʩʦʧʨʷʞʝʥʥʘʷ ʟʘʜʘʯʘ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʠ ʤʦʞʝʪ ʙʳʪʴ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
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ʛʜʝ a1, a2, - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢʦʵʬʬʠʮʠʝʥʪʳ ʪʝʤʧʝʨʘʪʫʨʦʧʨʦʚʦʜʥʦʩʪʠ ʚʳʩʫʰʠʚʘ-

ʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʦʙʣʘʩʪʷʭ 1 ʠ 2, ʤ
2
/ʩ; ʩ1 - ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ, ʢɼʞ/(ʢʛĿÁʉ); 

ɟ1 ï ʥʘʩʳʧʥʘʷ ʧʣʦʪʥʦʩʪʴ ʟʝʨʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʦʜʚʝʨʛʘʝʤʦʛʦ ʩʫʰʢʝ ʚ ʦʙʣʘʩʪʠ 

1, ʢʛ/ʤ
3
. 

ʋʜʝʣʴʥʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚʥʫʪʨʝʥʥʠʭ ʠʩʪʦʯʥʠʢʦʚ ʪʝʧʣʦʪʳ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

                                                ή ,                                                               (3.75) 

ʛʜʝ q ï ʦʙʱʠʡ ʧʦʪʦʢ ʪʝʧʣʦʪʳ, ɺʪ/ʤ
2
. 

ʊʦʛʜʘ ʬʦʨʤʫʣʫ (3.73) ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ 
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.                                               (3.76) 

ɻʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ: 

1) ʥʘ ʚʥʝʰʥʠʭ ʛʨʘʥʠʮʘʭ ʩʣʦʷ ʟʝʨʥʘ (x = 0, x = l2); 

2) ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ ʦʙʣʘʩʪʝʡ (x = l1). 

                                               t1(l1) = t2(l1) = tʢ;                                                     (3.77) 

                                       ell q
xd

ldt

xd

ldt
+-=-

)()(
12

2

11

1
                                         (3.78) 

- ʫʩʣʦʚʠʷ ʩʦʧʨʷʞʝʥʠʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ (3.73) - (3.74) ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚ ʦʙʣʘʩʪʷʭ 1 ʠ 2 ʧʨʠʤʫʪ ʚʠʜ: 
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ʛʜʝ ɚ1, ɚ2 ï ʢʦʵʬʬʠʮʠʝʥʪʳ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʚ ʦʙʣʘʩʪʷʭ 1 ʠ 2 ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ, ɺʪ/(ʤĿÁʉ). 

ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʧʨʠʚʝʜʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ, ʚ ʦʙʣʘʩʪʠ 1 ʪʦʥʢʦʛʦ ʩʣʦʷ ʟʝʨ-

ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʦʩʠʪ ʧʘʨʘʙʦʣʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ, ʚ ʦʙʣʘʩʪʠ 2 - 

ʣʠʥʝʡʥʳʡ. 

ʇʝʨʝʧʘʜ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʩʣʦʝ ʟʝʨʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʦʥʪʘʢʪʠʨʫʶʱʝʤ ʩ 

ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥ ʠʟ ʩʦʦʪʥʦʰʝʥʠʷ: 
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ʊʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ tʢʩ ʥʘ ʛʨʘʥʠʮʝ 1 ʠ 2 ʦʙʣʘʩʪʝʡ (ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʢʦʥʪʘʢʪ-

ʥʦʤ ʩʣʦʝ) 
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ʆʧʨʝʜʝʣʠʚ tʢʩ ʩ ʧʦʤʦʱʴʶ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʦʞʥʦ ʚʳ-

ʯʠʩʣʠʪʴ ʪʝʤʧʝʨʘʪʫʨʫ tʛʧ ʚ ʧʣʦʩʢʦʩʪʠ ʭ = 0 ʧʦ ʬʦʨʤʫʣʝ: 
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ʊʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʥʘʛʨʝʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʞʫʭʘ        

x = l2 (ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʦʚʦʛʦ ʩʣʦʷ) ʤʦʞʝʪ ʙʳʪʴ ʚʳʯʠʩʣʝʥʘ ʠʟ ʚʳʨʘʞʝʥʠʷ: 
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ɿʥʘʥʠʝ ʚʝʣʠʯʠʥʳ tʟʩ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʪʴ ʧʦʪʝʨʠ ʪʝʧʣʦʪʳ ʟʝʨʥʦʤ ʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʟʘʚʠʩʠʤʦʩʪʴ j ʦʪ tʟʩ. 

ʉʦʛʣʘʩʥʦ (3.81) ʧʝʨʝʧʘʜ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʩʣʦʝ ʟʝʨʥʘ: 
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ʂʘʢ ʚʠʜʥʦ ʠʟ (3.85), ʧʝʨʝʧʘʜ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʩʣʦʝ ʟʝʨʥʘ ʟʘʚʠʩʠʪ ʦʪ ʚʝʣʠʯʠʥ 

q, e ʠ ɚ1. ʏʝʤ ʙʦʣʴʰʝ ʚʝʣʠʯʠʥʘ e, ʪ. ʝ. ʯʝʤ ʙʦʣʴʰʝ ʚʥʫʪʨʝʥʥʝʝ ʧʘʨʦʦʙʨʘʟʦʚʘ-

ʥʠʝ (ʦʧʨʝʜʝʣʷʝʤʦʝ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʪʦʣʱʠʥʦʡ ʩʣʦʷ l2 ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ tʛʧ), ʪʝʤ 

ʙʦʣʴʰʝ ʧʝʨʝʧʘʜ ʪʝʤʧʝʨʘʪʫʨʳ. 

ɺʝʣʠʯʠʥʘ 
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ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʧʝʨʝʧʘʜ ʪʝʤʧʝʨʘʪʫʨʳ, ʚʳʟʚʘʥʥʳʡ ʣʠʰʴ ʚʥʫʪʨʝʥʥʠʤ ʧʘʨʦʦʙʨʘʟʦ-

ʚʘʥʠʝʤ ʚ ʢʦʥʪʘʢʪʥʦʤ ʩʣʦʝ ʟʝʨʥʘ. ʕʪʦʪ ʧʝʨʝʧʘʜ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ ʧʦʩʪʦʷʥʥʳʭ q 

ʠ e ʙʫʜʝʪ ʪʝʤ ʚʳʰʝ, ʯʝʤ ʤʝʥʴʰʝ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʟʝʨʥʘ ɚ1. 

ʉʫʤʤʘʨʥʦʝ ʧʨʠʨʘʱʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ȹt1 ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʧʨʠʨʘʱʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ, ʠ ʧʨʠʨʘʱʝʥʠʷ, ʚʳʟʚʘʥʥʦʛʦ 

ʬʘʟʦʚʳʤ ʧʨʝʚʨʘʱʝʥʠʝʤ ʚ ʩʣʦʝ ʟʝʨʥʘ: 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʝʣʠʯʠʥʘ ʧʝʨʝʧʘʜʘ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʩʣʦʝ ʟʝʨʥʘ ʟʘ ʩʯʝʪ ʠʩ-

ʧʘʨʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʥʝʢʦʪʦʨʫʶ ʜʦʣʶ, ʨʘʚʥʫʶ e/2, ʦʪ ʧʝʨʝʧʘʜʘ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘ 

ʩʯʝʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ. ɺ ʧʨʝʜʝʣʴʥʦʤ ʩʣʫʯʘʝ ʧʨʠ e= 1 ʧʨʠʨʘʱʝʥʠʝ ʪʝʤʧʝʨʘʪʫ-

ʨʳ, ʚʳʟʚʘʥʥʦʝ ʠʩʧʘʨʝʥʠʝʤ, ʨʘʚʥʦ ʧʦʣʦʚʠʥʝ ʧʝʨʝʧʘʜʘ ʪʝʤʧʝʨʘʪʫʨʳ, ʦʙʫʩʣʦʚ-

ʣʝʥʥʦʛʦ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ, ʠʣʠ ʦʜʥʦʡ ʪʨʝʪʠ ʦʪ ʦʙʱʝʛʦ ʧʝʨʝʧʘʜʘ ȹt1. ʇʦʩʣʝʜ-

ʥʝʝ ʩʣʝʜʫʝʪ ʠʟ ʚʳʨʘʞʝʥʠʷ 
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ʛʜʝ 
ʠʩʧ

tD  - ʧʝʨʝʧʘʜ ʪʝʤʧʝʨʘʪʫʨʳ ʟʝʨʥʘ, ʚʳʟʚʘʥʥʳʡ ʠʩʧʘʨʝʥʠʝʤ ʩ ʝʛʦ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʚʣʘʛʠ, Áʉ. 

ʀʟ (3.82) ʩʣʝʜʫʝʪ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʤʝʩʪʝ ʩʦʧʨʷʞʝʥʠʷ ʧʦʣʝʡ t1 ʟʘʚʠʩʠʪ ʦʪ 

e, ʧʨʠ ʵʪʦʤ ʩ ʧʦʚʳʰʝʥʠʝʤ e, ʪʝʤʧʝʨʘʪʫʨʘ ʩʥʠʞʘʝʪʩʷ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʶʪ ʜʘʥ-

ʥʝr ʦʧʳʪʦʚ. 

ɿʥʘʯʝʥʠʝ ʛʨʘʜʠʝʥʪʘ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʢʦʥʪʘʢʪʥʦʤ ʩʣʦʝ ʟʝʨʥʘ ʤʦʞʥʦ ʧʦʣʫ-
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ʯʠʪʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝʤ ʩʦʦʪʥʦʰʝʥʠʷ (3.87): 
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ʇʨʝʥʝʙʨʝʛʘʷ ʟʘʚʠʩʠʤʦʩʪʴʶ ʛʨʘʜʠʝʥʪʘ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪ ʢʦʦʨʜʠʥʘʪʳ ʭ 

ʚʩʣʝʜʩʪʚʠʝ ʤʘʣʦʩʪʠ ʪʦʣʱʠʥʳ l1, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʨʠʙʣʠʞʝʥʥʦʝ ʩʨʝʜʥʝʝ ʟʥʘʯʝ-

ʥʠʝ ʛʨʘʜʠʝʥʪʘ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʢʦʥʪʘʢʪʥʦʤ ʩʣʦʝ. ɻʨʘʜʠʝʥʪ ʪʝʤʧʝʨʘʪʫʨʳ, ʧʦʩʪʦ-

ʷʥʥʳʡ ʧʦ ʚʝʣʠʯʠʥʝ ʚ ʦʙʣʘʩʪʠ 2 ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʩʦ-

ʦʪʥʦʰʝʥʠʷ: 
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ʇʦʣʫʯʝʥʥʳʝ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʧʫʪʝʤ ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝ-

ʨʘʪʫʨʳ ʚ ʜʚʫʭ ʩʦʧʨʷʞʝʥʥʳʭ ʧʦʣʷʭ ʧʨʠ ʢʦʥʪʘʢʪʥʦʡ ʩʫʰʢʝ ʪʦʥʢʠʭ ʩʣʦʝʚ ʤʘʪʝʨʠ-

ʘʣʦʚ ʚ ʧʝʨʚʳʡ ʧʝʨʠʦʜ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʝʩʪʠ ʠʭ ʘʥʘʣʠʟ ʠ ʩʨʘʚʥʠʪʴ ʨʝʟʫʣʴʪʘʪʳ 

ʨʘʩʯʝʪʦʚ ʩ ʧʨʷʤʳʤ ʵʢʩʧʝʨʠʤʝʥʪʦʤ. 

ʊʘʢʞʝ ʜʘʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʘʩʯʝʪʘ ʪʝʤʧʝʨʘʪʫʨ-

ʥʦʛʦ ʧʦʣʷ ʚʥʫʪʨʠ ʪʦʥʢʦʛʦ ʩʣʦʷ ʤʘʪʝʨʠʘʣʘ ʚ ʧʨʦʮʝʩʩʝ ʢʦʥʪʘʢʪʥʦʡ ʩʫʰʢʠ ʚ ʧʝʨ-

ʚʳʡ ʧʝʨʠʦʜ, ʘ ʪʘʢʞʝ ʜʣʷ ʨʘʩʯʝʪʘ ʜʨʫʛʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʮʝʩʩʘ ʪʝʧʣʦʦʙʤʝʥʘ. 

3.4.3 ʊʝʤʧʝʨʘʪʫʨʥʦʝ ʧʦʣʝ ʚ ʟʝʨʥʦʚʦʤ ʤʘʪʝʨʠʘʣʝ ʚʦ ʚʪʦʨʦʡ ʧʝʨʠʦʜ ʩʫʰʢʠ 

ʇʨʝʜʩʪʘʚʠʤ ʩʣʦʡ ʚʣʘʞʥʦʛʦ ʟʝʨʥʘ ʪʦʣʱʠʥʦʡ l (ʨʠʩʫʥʦʢ 3.10) ʥʘʭʦʜʷʱʠʡʩʷ 

ʚ ʩʫʰʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ ʥʘ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. ɿʝʨʥʦʚʦʡ ʩʣʦʡ ʥʘʭʦʜʠʪʩʷ ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʠ (ʭ = 0) ʩ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʦʪ ʢʦʪʦ-

ʨʦʡ ʟʝʨʥʫ ʧʫʪʝʤ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʧʝʨʝʜʘʝʪʩʷ ʪʝʧʣʦʪʘ, ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ ʢʦʪʦ-

ʨʦʛʦ ʨʘʚʥʘ q(Ű). ʇʝʨʝʥʦʩ ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ ʧʘʨʘ ʯʝʨʝʟ ʧʦʚʝʨʭʥʦʩʪʴ ʭ = 0 ʥʝʚʦʟ-

ʤʦʞʝʥ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʭ = l ʧʨʦʠʩʭʦʜʷʪ ʠʩʧʘʨʝʥʠʝ ʠ ʫʥʦʩ ʚ ʦʢʨʫʞʘʶʱʫʶ ʧʘ-

ʨʦʚʦʟʜʫʰʥʫʶ ʩʨʝʜʫ ʢʘʢ ʧʘʨʘ, ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ ʥʘ ʵʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʪʘʢ ʠ ʧʘʨʘ, 

ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ ʚʥʫʪʨʠ ʟʝʨʥʘ ʠ ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʦʛʦ ʯʝʨʝʟ ʥʝʛʦ. ʇʣʦʪʥʦʩʪʴ ʧʦ-

ʪʦʢʘ ʪʝʧʣʦʪʳ ʯʝʨʝʟ ʧʨʦʠʟʚʦʣʴʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʟʝʨʥʘ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʧʣʦʪʥʦ-

ʩʪʝʡ ʧʦʪʦʢʦʚ ʪʝʧʣʦʪʳ, ʧʝʨʝʥʦʩʠʤʦʛʦ ʩʢʝʣʝʪʦʤ ʟʝʨʥʦʚʢʠ, ʧʘʨʦʤ ʠ ʞʠʜʢʦʩʪʴʶ. 

ɸʥʘʣʠʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʩʦʧʨʷʞʝʥʥʦʡ ʟʘʜʘʯʠ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʜʣʷ ʧʝʨ-

ʚʦʛʦ ʧʝʨʠʦʜʘ ʩʫʰʢʠ ʩ ʥʝʧʦʜʚʠʞʥʦʡ ʛʨʘʥʠʮʝʡ ʷʚʣʷʝʪʩʷ ʥʘʯʘʣʴʥʳʤ (ʧʨʠ Ű = 0) 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨ ʧʦ ʪʦʣʱʠʥʝ ʟʝʨʥʘ t1,2(x, 0) = t4(x, 0) = f1(x) ʜʣʷ ʚʪʦ-

ʨʦʛʦ ʧʝʨʠʦʜʘ ʩʫʰʢʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʟʚʝʩʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ tʧ ʚ ʧʣʦʩʢʦʩʪʠ ʭ = 0. 
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ʈʠʩʫʥʦʢ 3.10 ï ʂ ʬʦʨʤʫʣʠʨʦʚʢʝ ʟʘʜʘʯʠ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ 

ʩ ʧʦʜʚʠʞʥʦʡ ʛʨʘʥʠʮʝʡ 

ʉ ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ Ű = 0 ʥʘʯʠʥʘʝʪʩʷ ʫʛʣʫʙʣʝʥʠʝ ʟʦʥʳ ʠʩʧʘʨʝʥʠʷ, ʠ ʟʝʨʥʦ-

ʚʦʡ ʩʣʦʡ ʜʝʣʠʪʩʷ ʥʘ ʩʫʭʫʶ ʠ ʚʣʘʞʥʫʶ ʦʙʣʘʩʪʠ, ʧʦʣʦʞʝʥʠʝ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʢʦ-

ʪʦʨʳʤʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ e(Ű). ɿʥʘʯʝʥʠʝ ʵʪʦʡ ʬʫʥʢʮʠʠ ʦʧʨʝʜʝʣʷʝʪ ʧʝʨʝ-

ʤʝʥʥʫʶ ʪʦʣʱʠʥʫ ʩʫʭʦʡ ʦʙʣʘʩʪʠ. ʊʝʤʧʝʨʘʪʫʨʘ ʥʘ ʛʨʘʥʠʮʝ ʦʙʣʘʩʪʝʡ ʩ ʪʝʯʝʥʠʝʤ 

ʚʨʝʤʝʥʠ ʫʤʝʥʴʰʘʝʪʩʷ. ʆʙʣʘʩʪʴ 0 Ò ʭ Ò e(Ű), ʷʚʣʷʶʱʘʷʩʷ ʩʫʭʦʡ, ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʚ ʦʩʥʦʚʥʦʤ ʩʢʝʣʝʪ ʟʝʨʥʘ ʢʘʢ ʢʘʧʠʣʣʷʨʥʦʧʦʨʠʩʪʦʛʦ ʢʦʣʣʦʠʜʥʦʛʦ ʪʝʣʘ). 

ʆʙʣʘʩʪʴ e(Ű) Ò ʭ Ò l, ʷʚʣʷʶʱʘʷʩʷ ʚʣʘʞʥʦʡ, ʩʦʩʪʦʠʪ ʠʟ ʩʢʝʣʝʪʘ ʟʝʨʥʦʚʢʠ, ʞʠʜʢʦ-

ʩʪʠ ʠ ʧʘʨʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʪʦʨʳʭ ʦʜʠʥʘʢʦʚʘ ʚʩʣʝʜʩʪʚʠʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʪʝʧʣʦʦʙ-

ʤʝʥʘ ʚʥʫʪʨʠ ʟʝʨʥʘ. ɺ ʩʚʷʟʠ ʩ ʥʝʙʦʣʴʰʠʤ ʠʟʤʝʥʝʥʠʝʤ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʪʦʥʢʦʛʦ ʩʣʦʷ ʟʝʨʥʘ ʚ ʧʨʝʜʝʣʘʭ ʢʘʞʜʦʡ ʠʟ ʯʘʩʪʝʡ ʚʪʦʨʦʛʦ ʧʝʨʠʦʜʘ ʚʝʣʠʯʠʥʳ aʊ ʠ 

ɚ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʦʩʪʦʷʥʥʳʤʠ. 

ɹʫʜʝʤ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʚʥʫʪʨʝʥʥʝʝ ʠʩʧʘʨʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʣʠʰʴ ʥʘ ʜʚʠʞʫ-

ʱʝʡʩʷ ʛʨʘʥʠʮʝ, ʧʦʣʦʞʝʥʠʝ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ e(Ű). ʂʦʣʠʯʝʩʪʚʦ 

ʪʝʧʣʦʪʳ, ʨʘʩʭʦʜʫʝʤʦʡ ʥʘ ʠʩʧʘʨʝʥʠʝ ʥʘ ʛʨʘʥʠʮʝ ʦʙʣʘʩʪʝʡ, ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝ-

ʣʝʥʦ ʧʦ ʦʙʱʝʤʫ ʧʦʪʦʢʫ ʪʝʧʣʦʪʳ, ʧʦʜʚʦʜʠʤʦʡ ʧʨʠ ʩʫʰʢʝ, ʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦ-

ʤʫ ʢʨʠʪʝʨʠʶ ʬʘʟʦʚʦʛʦ ʧʨʝʚʨʘʱʝʥʠʷ e, ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʛʦ ʨʘʟʣʠʯʥʘ ʚ 1-ʡ ʠ 2-ʡ 

ʯʘʩʪʷʭ ʚʪʦʨʦʛʦ ʧʝʨʠʦʜʘ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʬʦʨʤʫʣʠʨʦʚʢʘ ʟʘʜʘʯʠ ʩʚʦʜʠʪʩʷ ʢ ʩʣʝʜʫʶʱʝʤʫ: 

ʩʫʭʘʷ ʦʙʣʘʩʪʴ ʟʝʨʥʦʚʦʛʦ ʩʣʦʷ 

                                     
2

3

2

3

3

xd

td
a

d

dt
=
t

 ʧʨʠ Ű > 0, 0 Ò x Ò e(Ű);                              (3.91) 

ʚʣʘʞʥʘʷ ʦʙʣʘʩʪʴ ʟʝʨʥʦʚʦʛʦ ʩʣʦʷ 

                                      
2

4

2

4

4

xd

td
ʘ

d

dt
=
t

 ʧʨʠ Ű > 0, e(Ű) Ò ʭ Ò l.                              (3.92) 
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ʥʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ: 

                                           ( ) ( ) ()xfxtxt
143

0 ,0 , == ; 0 Ò ʭ Ò l.                              (3.93) 

ɻʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ: 

1) ʥʘ ʚʥʝʰʥʠʭ ʥʝʧʦʜʚʠʞʥʳʭ ʛʨʘʥʠʮʘʭ (ʭ = 0, ʭ = l) 

                                       
( )

()t
t

l q
d

dt
=-

x

 ,0
3

3
 ʧʨʠ q(Ű) Í 0;                                   (3.94) 

                                       
( )

( )() 01
 ,

4

4
=--- te

t
l q

xd

ldt
,                                         (3.95) 

ʧʨʠ ʵʪʦʤ q(Ű) - ʣʶʙʘʷ ʥʝʧʨʝʨʳʚʥʘʷ ʬʫʥʢʮʠʷ ʚʨʝʤʝʥʠ; 

2) ʥʘ ʧʦʜʚʠʞʥʦʡ ʛʨʘʥʠʮʝ ʭ = e(Ű) ʨʘʟʜʝʣʘ ʩʫʭʦʡ ʠ ʚʣʘʞʥʦʡ ʦʙʣʘʩʪʝʡ 

ʤʘʪʝʨʠʘʣʘ ʫʩʣʦʚʠʷʤʠ ʩʦʧʨʷʞʝʥʠʷ ʙʫʜʫʪ: 

                                              ( ) ( ) ()ttete fttt
ʩʪ43

 , , == ,                                       (3.96) 

ʛʜʝ f(Ű) - ʧʨʦʠʟʚʦʣʴʥʘʷ ʥʝʧʨʝʨʳʚʥʘʷ ʬʫʥʢʮʠʷ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʘʷ ʧʨʠ Ű = 0 ʨʘʚʥʘ 

1, ʪ. ʝ. ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʛʨʘʥʠʮʝ ʦʙʣʘʩʪʝʡ ʨʘʚʥʘ tʧ, 

ʘ ʨʘʚʝʥʩʪʚʦ ʧʦʪʦʢʦʚ ʪʝʧʣʦʪʳ ʩ ʫʯʝʪʦʤ ʧʦʪʦʢʘ ʪʝʧʣʦʪʳ ʬʘʟʦʚʦʛʦ ʧʨʝʚʨʘʱʝʥʠʷ ʠ 

ʠʟʤʝʥʝʥʠʷ ʵʥʪʘʣʴʧʠʠ ʚʳʩʦʭʰʝʛʦ ʩʣʦʷ ʧʦʟʚʦʣʷʝʪ ʩʯʠʪʘʪʴ, ʯʪʦ 

                              
( ) ( )

() irm
d

dt
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3
,                               (3.97) 

ʛʜʝ m(Ű) ï ʥʝʧʨʝʨʳʚʥʘʷ ʬʫʥʢʮʠʷ ʚʨʝʤʝʥʠ. 

ʋʨʘʚʥʝʥʠʝ (3.97) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʠʜʦʠʟʤʝʥʝʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʪʝʧʣʦʚʦ-

ʛʦ ʙʘʣʘʥʩʘ. ɺʚʝʜʝʥʥʘʷ ʥʘ ʛʨʘʥʠʮʝ ʦʙʣʘʩʪʝʡ ʪʝʧʣʦʪʘ ʩʦʚʤʝʩʪʥʦ ʩ ʠʟʤʝʥʝʥʠʝʤ ʵʥ-

ʪʘʣʴʧʠʠ ȹi ʚ ʨʝʟʫʣʴʪʘʪʝ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ (ʦʥʘ çʧʦʜʧʠʪʳʚʘʝʪè ʧʦʪʦʢ ʪʝʧʣʦʪʳ) 

ʪʨʘʪʠʪʩʷ ʥʘ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ ʥʘ ʧʦʜʚʠʞʥʦʡ ʛʨʘʥʠʮʝ. 

ɺʝʣʠʯʠʥʘ ȹi ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʠʟ ʚʳʨʘʞʝʥʠʷ 
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ʇʦʜʩʪʘʚʠʚ (3.96) ʚ (3.97), ʧʦʣʫʯʠʤ: 
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ʇʦʪʝʨʠ ʪʝʧʣʦʪʳ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʪʝʧʣʦʦʙʤʝʥʦʤ ʟʝʨʥʘ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝ-

ʜʦʡ, ʥʝʚʝʣʠʢʠ, ʧʦʵʪʦʤʫ ʚ ʫʩʣʦʚʠʠ (3.94) ʦʥʠ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ. ʆʧʨʝʜʝʣʠʤ ʪʝʤ-

ʧʝʨʘʪʫʨʥʦʝ ʧʦʣʝ ʚ ʩʫʭʦʡ ʠ ʚʣʘʞʥʦʡ ʦʙʣʘʩʪʷʭ ʩʣʦʷ ʟʝʨʥʘ ʠ ʟʘʢʦʥ ʜʚʠʞʝʥʠʷ ʛʨʘ-

ʥʠʮʳ ʨʘʟʜʝʣʘ. 

ʉʬʦʨʤʫʣʠʨʦʚʘʥʥʘʷ ʟʘʜʘʯʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʢʣʘʩʩʠʯʝʩʢʦʡ ʟʘʜʘʯʠ ʉʪʝʬʘʥʘ 

ʩʣʝʜʫʶʱʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ: 

1) ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʷʚʣʷʶʪʩʷ ʬʫʥʢʮʠʷʤʠ ʚʨʝʤʝʥʠ; 

2) ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʛʨʘʥʠʮʝ ʦʙʣʘʩʪʝʡ ʥʝ ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ, ʘ ʠʟʤʝʥʷʝʪʩʷ 

ʩʦ ʚʨʝʤʝʥʝʤ; 

3) ʛʨʘʥʠʯʥʦʝ ʫʩʣʦʚʠʝ ʥʘ ʧʦʜʚʠʞʥʦʡ ʛʨʘʥʠʮʝ ʚ ʷʚʥʦʤ ʚʠʜʝ ʩʦʜʝʨʞʠʪ ʚʨʝ-

ʤʷ; 

4) ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʟʘʜʘʯʘ ʦʧʨʝʜʝʣʷʝʪ ʪʝʤʧʝʨʘʪʫʨʥʦʝ ʧʦʣʝ ʚ ʪʝʣʝ ʢʦʥʝʯ-

ʥʳʭ ʨʘʟʤʝʨʦʚ.  

ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪ ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ ʧʦʩʚʷʱʝʥʦ 
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ʨʝʰʝʥʠʶ ʠ ʠʩʩʣʝʜʦʚʘʥʠʶ ʟʘʜʘʯ ʩ ʧʦʜʚʠʞʥʦʡ ʛʨʘʥʠʮʝʡ. ʊʦʯʥʦʝ ʨʝʰʝʥʠʝ ʧʦ-

ʜʦʙʥʦʛʦ ʢʣʘʩʩʘ ʟʘʜʘʯ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʚʠʜʝ ʩʠʩʪʝʤʳ ʥʝʣʠʥʝʡʥʳʭ ʠʥ-

ʪʝʛʨʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ. ʆʜʥʘʢʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʠʥʞʝʥʝʨʥʳʭ 

ʨʘʩʯʝʪʦʚ ʢʨʘʡʥʝ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ-

ʙʣʠʞʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʜʘʶʱʠʤʠ ʨʝʰʝʥʠʝ ʩ ʪʦʯʥʦʩʪʴʶ, ʥʝʦʙʭʦʜʠʤʦʡ ʧʨʠ ʠʥ-

ʞʝʥʝʨʥʳʭ ʨʘʩʯʝʪʘʭ. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʤʝʪʦʜʳ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ 

ʣʝʞʠʪ ʟʘʤʝʥʘ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʢʨʠʚʳʭ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠʭ ʧʨʠʙʣʠʞʝʥ-

ʥʳʤʠ ʘʥʘʣʦʛʘʤʠ, ʚʳʪʝʢʘʶʱʠʤʠ ʠʟ ʪʝʭ ʠʣʠ ʠʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʩʦʦʙʨʘʞʝʥʠʡ, ʪ. ʝ. 

çʠʩʪʠʥʥʦʝè ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʤʝʥʷʪʁ ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʳʤ, ʠ ʚʤʝ-

ʩʪʦ ʫʨʘʚʥʝʥʠʷ ʌʫʨʴʝ ʚʚʦʜʪ̫ ʫʨʘʚʥʝʥʠʝ ʃʘʧʣʘʩʘ. ʂ ʪʘʢʠʤ ʤʝʪʦʜʘʤ ʦʪʥʦʩʪ̫ ʠ ʤʝ-

ʪʦʜ ʃ.ʉ. ʃʝʡʙʝʥʟʦʥʘ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʦ ʧʦʣʷʭ ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʧʨʠ ʢʦʥʪʘʢʪʥʦʤ ʩʧʦʩʦʙʝ ʧʝʨʝʜʘʯʠ ʪʝʧʣʦʪʳ, ʧʦʣʫʯʝʥʥʳʭ ʨʘʟʣʠʯʥʳʤʠ ʘʚ-

ʪʦʨʘʤʠ, ʧʦʢʘʟʘʣʘ, ʯʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨ t3 ʠ t4 ʧʦ ʢʦʦʨʜʠʥʘʪʝ ʭ ʤʦʞʥʦ 

ʩʯʠʪʘʪʴ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʴʶ ʪʦʯʥʦʩʪʠ ʣʠʥʝʡʥʳʤ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʧʨʠʤʝʤ: 

                                             t3(x, Ű) = C1(Ű)+C2(Ű)x;                                            (3.100) 

                                               t4(x, Ű) = C3(Ű)+C4(Ű)x.                                          (3.101) 

ʊʦʛʜʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ (3.91) ʠ (3.92) ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʢ ʚʠ-

ʜʫ: 

                                                        0
2

3

2

3
=

xd

td
a ;                                                  (3.102) 

                                                           0
2

4

2

4
=

xd

td
a .                                               (3.103) 

ʀʟ (3.102) ʠ (3.103) ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʟ (3.100) ʠ (3.101) ʥʘʭʦʜʠʤ, ʯʪʦ 

)(
2

3 tC
xd

dt
=  ʠ )(

4

4 tC
xd

dt
= . 

ʀʩʧʦʣʴʟʫʷ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ (3.94) ʠ (3.95), ʧʦʣʫʯʘʝʤ: 
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)(
3

2 t
l

t qC -= ; 

).(
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4 t
l

e
t qC

-
-=  

ʅʘʡʜʝʤ ʧʦʩʪʦʷʥʥʳʝ C1(Ű) ʠ ʉ3(Ű) ʠʩʧʦʣʴʟʫʷ ʚʳʨʘʞʝʥʠʷ: 

;)(
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)()(
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1
et

l
tt qftC

ʧ
+=  
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3
et
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e
tt qftC

ʩʪ

-
+=  

ʆʢʦʥʯʘʪʝʣʴʥʳʝ ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʩʫʭʦʡ ʠ 

ʚʣʘʞʥʦʡ ʦʙʣʘʩʪʷʭ ʩʣʦʷ ʟʝʨʥʘ ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʝʛʦ ʚʠʜʘ: 

                                           ])[(
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)(),(
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l
tt --= xqftxt
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                                           ])[(
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-= xqftxt
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,                         (3.105) 
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ʛʜʝ ɝ ï ʛʣʫʙʠʥʘ ʟʦʥʳ ʠʩʧʘʨʝʥʠʷ, ʤ. 

ʀʟ (3.105) ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ Ű = 0, ʯʝʤʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ɝ(0) = 0, 

xqtfxt
ʧ

)0(
1

)0()0,(
4

14
l

e-
-== . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʯʘʣʴʥʦʝ ʫʩʣʦʚʠʝ ʜʦʣʞʥʦ ʷʚʣʷʪʴʩʷ ʣʠʥʝʡʥʦʡ ʬʫʥʢʮʠʝʡ 

ʭ. 

ʅʘʡʜʷ ʠʟ (3.104) ʠ (3.105) ʚʳʨʘʞʝʥʠʷ dt3(ɝ,Ű)/dx, dt4(ɝ,Ű)/dx, t3(ɝ,Ű) ʠ t4(ɝ,Ű), 

ʧʦʩʣʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʧʦʣʫʯʠʤ: 

                                     
t

x
rrttete

d

d
ccftrmq

ʧ
])[()()(

3344
-=- .                        (3.106) 

ʀʥʪʝʛʨʠʨʦʚʘʥʠʝ ʧʦʩʣʝʜʥʝʛʦ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʜʘʝʪ: 

                                        Cd
ccft

rmq

ʧ

+
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-
=ñ t

rrt

tete
x
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)()(

3344

.                                   (3.107) 

ʇʦʩʪʦʷʥʥʫʶ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʉ ʤʦʞʥʦ ʥʘʡʪʠ, ʠʩʧʦʣʴʟʫʷ ʫʩʣʦʚʠʝ, ʩʦʛʣʘʩ-

ʥʦ ʢʦʪʦʨʦʤʫ ʧʨʠ Ű = 0; ɝ = 0. ʋʨʘʚʥʝʥʠʝ (3.107) ʦʧʨʝʜʝʣʷʝʪ ʟʘʢʦʥ ʫʛʣʫʙʣʝʥʠʷ 

ʟʦʥʳ ʠʩʧʘʨʝʥʠʷ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʰʝʥʠʷ (3.104), (3.105) ʠ (3.106) ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʨʘʩʯʝʪʘ ʧʨʦʮʝʩʩʘ ʢʦʥʪʘʢʪʥʦʡ ʩʫʰʢʠ. ʇʨʠ ʵʪʦʤ ʬʫʥʢʮʠʷ 

                                         )exp()( t
t

t kugk
d

ud
gm

ʢʨ
-=-=                                   (3.108) 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ. 

ʆʙʨʘʙʦʪʢʘ ʧʦʣʝʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʧʦʣʫʯʝʥʥʳʭ ʨʘʟʣʠʯʥʳʤʠ ʘʚʪʦʨʘʤʠ ʧʨʠ 

ʢʦʥʪʘʢʪʥʦʡ ʩʫʰʢʝ ʤʥʦʛʠʭ ʢʘʧʠʣʣʷʨʥʦʧʦʨʠʩʪʳʭ ʠ ʢʘʧʠʣʣʷʨʥʦʧʦʨʠʩʪʳʭ ʢʦʣʣʦ-

ʠʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʢʘʟʘʣʘ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ ʩʫʭʦʡ ʠ 

ʚʣʘʞʥʦʡ ʦʙʣʘʩʪʝʡ ʠʟʤʝʥʷʝʪʩʷ ʩʦ ʚʨʝʤʝʥʝʤ ʧʦ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤʫ ʟʘʢʦʥʫ. 

ʇʦʜʩʪʘʚʠʚ ʬʫʥʢʮʠ ʁ(3.105) ʚ (3.107), ʧʨʦʠʟʚʝʜʷ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ ʠ ʦʧʨʝ-

ʜʝʣʠʚ ʧʨʦʠʟʚʦʣʴʥʫʶ ʧʦʩʪʦʷʥʥʫʶ, ʥʘʡʜʝʤ ʯʘʩʪʥʦʝ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ (3.107): 
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,   (3.109) 

ʟʜʝʩʴ 
ʢʨ

urgkB e= . 

ʋʨʘʚʥʝʥʠʝ (3.127) ʚʳʨʘʞʘʝʪ ʟʘʢʦʥ ʫʛʣʫʙʣʝʥʠʷ ʟʦʥʳ ʠʩʧʘʨʝʥʠʷ ʧʨʠ ʢʦʥ-

ʪʘʢʪʥʦʡ ʩʫʰʢʝ ʠ ʷʚʣʷʝʪʩʷ ʠʩʭʦʜʥʳʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ɝ. ɿʥʘʷ ʠʟ ʦʧʳʪʘ ʟʘʚʠʩʠ-

ʤʦʩʪʴ ɝ ʦʪ Ű, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʨʘʚʥʝʥʠʝ (3.109) ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʨʠʪʝʨʠʷ 

ʬʘʟʦʚʦʛʦ ʧʨʝʚʨʘʱʝʥʠʷ ‐Ӷ. 

3.5 ʄʘʪʝʨʠʘʣʴʥʳʡ ʠ ʪʝʧʣʦʚʦʡ ʙʘʣʘʥʩ ʩʫʰʠʣʢʠ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ ʥʘ ʧʨʦʮʝʩʩ ʩʫʰʢʠ ʟʝʨʥʘ 

ʈʘʩʩʤʦʪʨʠʤ ʪʝʧʣʦʚʦʡ ʙʘʣʘʥʩ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʩʫʰʠʣʢʠ, ʚ ʢʦʪʦʨʦʡ ʚʩʷ ʪʝʧ-

ʣʦʪʘ ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ ʠʟ ʟʝʨʥʘ, ʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʩʪʫʧʣʝʥʠ ̫

ʪʝʧʣʦʪʳ ʚ ʢʘʤʝʨʫ ʠ ʪʝʧʣʦʧʦʪʝʨʠ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʦʪʩʫʪʩʪʚʫʶʪ. ʇʨʦʮʝʩʩ 

ʩʫʰʢʠ ʚ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʩʫʰʠʣʢʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʤʘʪʝ-

ʨʠʘʣʘ, ʨʘʚʥʦʡ 0 Üʉ. 

ʊʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ, ʧʦʩʪʫʧʘʶʱʘʷ ʚ ʩʫʰʠʣʴʥʫʶ ʢʘʤʝʨʫ, ʩʣʘʛʘʝʪʩʷ ʠʟ ʪʝʧʣʦ-
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ʪʳ, ʧʦʩʪʫʧʠʚʰʝʡ ʩ ʘʪʤʦʩʬʝʨʥʳʤ ʚʦʟʜʫʭʦʤ ʠ ʪʝʧʣʦʪʳ, ʧʦʣʫʯʝʥʥʦʡ ʚ ʥʘʛʨʝʚʘ-

ʪʝʣʴʥʦʤ ʫʩʪʨʦʡʩʪʚʝ. 

ʊʝʧʣʦʪʘ, ʧʦʩʪʫʧʘʶʱʘʷ ʩ ʚʦʟʜʫʭʦʤ, ʢɼʞ/ʯ, 

                                                        Q0 = Li,                                                         (3.110) 

ʛʜʝ Lʚʦʟ ï ʢʦʣʠʯʝʩʪʚʦ ʩʫʭʦʛʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʢʛ/ʯ; i ï ʵʥʪʘʣʴʧʠʷ ʚʣʘʞʥʦʛʦ 

ʚʦʟʜʫʭʘ, ʢɼʞ/ʢʛ. 

ʂʦʣʠʯʝʩʪʚʦ ʩʫʭʦʛʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ  

                                                   
12

1000
dd

W
L
ʚʦʟ

-
= ,                                          (3.111) 

ʛʜʝ W ï ʢʦʣʠʯʝʩʪʚʦ ʠʩʧʘʨʝʥʥʦʡ ʚ ʩʫʰʠʣʢʝ ʚʣʘʛʠ, ʢʛ/ʯ; d1, d2 ï ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʝ 

ʘʛʝʥʪʘ ʩʫʰʢʠ ʥʘ ʚʭʦʜʝ ʠ ʚʳʭʦʜʝ ʠʟ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʳ, ʢʛ/(ʢʛ ʩʫʭʦʛʦ ʚʦʟʜʫʭʘ). 

ʕʥʪʘʣʴʧʠʶ ʚʣʘʞʥʦʛʦ ʚʦʟʜʫʭʘ, ʦʪʥʝʩʝʥʥʫʶ ʢ 1 ʢʛ ʩʫʭʦʛʦ ʚʦʟʜʫʭʘ, ʢɼʞ/ʢʛ, 

ʦʧʨʝʜʝʣʠʤ ʧʦ ʬʦʨʤʫʣʝ: 

                                          )84,12500(001,0
00 ʚ

tdʩti ++= ,                                 (3.112) 

ʛʜʝ ʩ ï ʪʝʧʣʦʝʤʢʦʩʪʴ ʩʫʭʦʛʦ ʚʦʟʜʫʭʘ, ʨʘʚʥʘʷ 1 ʢɼʞ/(ʢʛĿÜʉ); tʚ ï ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ (ʘʛʝʥʪʘ ʩʫʰʢʠ), Üʉ; d0 ï ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʝ ʚʦʟʜʫʭʘ, ʢʛ/(ʢʛ ʩʫʭʦʛʦ ʚʦʟʜʫ-

ʭʘ). 

ʊʝʧʣʦʪʘ, ʚʳʜʝʣʷʝʤʘʷ ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʝʤ ʫʩʪʘʥʦʚʢʠ, ʢɼʞ/ʯ: 

                                                           hUIQ ʫʥ   6,3. = ,                                            (3.113) 

ʛʜʝ I - ʩʠʣʘ ʪʦʢʘ, ɸ; U ï ʥʘʧʨʷʞʝʥʠʝ, ɺ; ɖ ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʣʝʢ-

ʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ ʪʝʧʣʦʚʫʶ (ɖ = 0,92é0,97). 

ʊʝʧʣʦʚʦʡ ʙʘʣʘʥʩ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʩʫʰʠʣʢʠ ʪʘʢʦʚ: 

                                                   
21.0
iLiLQQ

ʚʦʟʚʦʟʫʥ
==+ ,                                    (3.114) 

ʛʜʝ i1, i2 ï ʵʥʪʘʣʴʧʠʷ ʩʫʰʠʣʴʥʦʛʦ ʘʛʝʥʪʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ ʚʭʦʜʝ ʠ ʚʳʭʦʜʝ ʠʟ 

ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʳ, ʢɼʞ/ʢʛ. 

ʂʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʧʦʩʪʫʧʘʶʱʝʡ ʚ ʩʫʰʠʣʢʫ (Lʚʦʟi1), ʨʘʚʥʦ ʢʦʣʠʯʝʩʪʚʫ 

ʪʝʧʣʦʪʳ, ʫʭʦʜʷʱʝʡ ʩ ʦʪʨʘʙʦʪʘʚʰʠʤ ʘʛʝʥʪʦʤ ʩʫʰʢʠ (Lʚʦʟi2). ʊʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ, 

ʨʘʩʭʦʜʫʝʤʘʷ ʥʘ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ ʠʟ ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʥʝʤʝʜʣʝʥʥʦ ʚʦʟ-

ʚʨʘʱʘʝʪʩʷ ʩʫʰʠʣʴʥʦʤʫ ʘʛʝʥʪʫ ʚʤʝʩʪʝ ʩ ʚʣʘʛʦʡ ʚ ʚʠʜʝ ʩʢʨʳʪʦʡ ʪʝʧʣʦʪʳ ʧʘʨʦʦʙ-

ʨʘʟʦʚʘʥʠʷ. 

ʏʘʩʦʚʦʡ ʨʘʩʭʦʜ ʪʝʧʣʦʪʳ, ʢɼʞ/ʯ, ʚ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʩʫʰʠʣʢʝ ʥʘʭʦʜʷʪ ʧʦ 

ʬʦʨʤʫʣʝ (3.112), ʪ.ʝ. Q = Qʥ.ʫ 

ʋʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʪʝʧʣʦʪʳ, ʢɼʞ/ʢʛ ʠʩʧʘʨʝʥʥʦʡ ʚʣʘʛʠ, 

                                                               
W

Q
q= .                                                  (3.115) 

ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʩʫʰʠʣʢʝ ʥʝ ʚʩʷ ʪʝʧʣʦʪʘ ʠʜʝʪ ʥʘ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ, ʯʘʩʪʴ 

ʪʝʧʣʦʪʳ Qʤ, ʢɼʞ/ʯ, ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ ʥʘʛʨʝʚ ʟʝʨʥʘ: 

                                                       )(
022
ttcGQ

ʤ
-= ,                                          (3.116) 

ʛʜʝ G2 ï ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʥʘ, ʚʳʭʦʜʷʱʝʛʦ ʠʟ ʩʫʰʠʣʢʠ, ʢʛ/ʯ; ʩ2 ï ʪʝʧʣʦʝʤʢʦʩʪʴ ʟʝʨ-

ʥʘ ʧʨʠ ʚʳʭʦʜʝ ʠʟ ʩʫʰʠʣʢʠ, ʢɼʞ/(ʢʛĿÁC); t0, t ï ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ ʩʦʦʪʚʝʪʩʪʚʝʥ-

ʥʦ ʜʦ ʠ ʧʦʩʣʝ ʩʫʰʢʠ, Üʉ. 

ʊʝʧʣʦʝʤʢʦʩʪʴ ʟʝʨʥʘ ʧʨʠ ʚʳʭʦʜʝ ʠʟ ʩʫʰʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʩ2, ʢɼʞ/(ʢʛĿÁC); 

ʦʧʨʝʜʝʣʷʶʪ ʠʟ ʚʳʨʘʞʝʥʠʷ: 
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= ,                                    (3.117) 

ʛʜʝ ʩʩ, ʩɤ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʝʧʣʦʝʤʢʦʩʪʴ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʟʝʨʥʘ ʠ ʚʦʜʳ, 

ʢɼʞ/(ʢʛĿÁʉ), ɤ2 ï ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ ʥʘ ʚʳʭʦʜʝ ʠʟ ʩʫʰʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ, %. 

ʇʦʪʝʨʠ ʪʝʧʣʦʪʳ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʢɼʞ/ʯ, ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ: 

                                                 )(6,3
.. ʥʩʨʊcʩʦ

ttaFQ -= ä ,                                   (3.118) 

ʛʜʝ ×Fʩ ï ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʩʫʰʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʯʝʨʝʟ ʢʦʪʦʨʫʶ ʧʨʦʠʩʭʦ-

ʜʷʪ ʧʦʪʝʨʠ ʪʝʧʣʦʪʳ, ʤ
2
; tʩʨ = (t1 + t2)/2 ï ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʟʦʥʝ 

ʩʫʰʢʠ, Üʉ; tʥ - ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ, Üʉ; ʘʪ - ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʙ-

ʤʝʥʘ (ʪʝʧʣʦʦʪʜʘʯʠ), ɺʪ/(ʤ
2
ĿÁʉ) 

ɺ ʥʝʢʦʪʦʨʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʩʫʰʠʣʦʢ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʧʦʜʦʛʨʝʚʘʪʝʣʠ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʝ ʠʣʠ ʧʝ-

ʨʝʜ ʥʝʡ ʠ ʜʘʶʱʠʝ ʜʦʙʘʚʦʯʥʫʶ ʪʝʧʣʦʪʫ Qʜ. 

ʉ ʫʯʝʪʦʤ ʦʪʣʠʯʠʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʩʫʰʠʣʢʠ ʦʪ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʫʨʘʚʥʝʥʠʝ 

ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʳ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 

                                 
..20.0 ʩʦʤʚʦʟʜʚʫʥʚʦʟ

QQiLQWtcQiL ++=+++ .                        (3.119) 

ʃʝʚʘʷ ʯʘʩʪʴ ʫʨʘʚʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʩʶ ʪʝʧʣʦʪʫ, ʧʨʠʭʦʜʷʱʫʶ ʚ 

ʩʫʰʠʣʴʥʫʶ ʢʘʤʝʨʫ: ʩ ʥʘʨʫʞʥʳʤ ʚʦʟʜʫʭʦʤ, ʦʪ ʥʘʛʨʝʚʘʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʩ 

ʠʩʧʘʨʠʚʰʝʡʩʷ ʠʟ ʤʘʪʝʨʠʘʣʘ ʚʣʘʛʦʡ, ʦʪ ʜʦʙʘʚʦʯʥʦʛʦ ʧʦʜʦʛʨʝʚʘʪʝʣʷ; ʧʨʘʚʘʷ 

ʯʘʩʪʴ ï ʩʫʤʤʘʨʥʳʡ ʨʘʩʭʦʜ ʪʝʧʣʦʪʳ: ʩ ʦʪʨʘʙʦʪʘʥʥʳʤ ʩʫʰʠʣʴʥʳʤ ʘʛʝʥʪʦʤ, ʩ 

ʥʘʛʨʝʪʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʚʳʭʦʜʷʱʠʤ ʠʟ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʳ, ʠ ʨʘʩʭʦʜ ʚ ʦʢʨʫʞʘʶ-

ʱʫʶ ʩʨʝʜʫ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʯʝʨʝʟ ʦʛʨʘʞʜʝʥʠʷ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʳ. 

ʆʪʩʶʜʘ ʨʘʩʭʦʜ ʪʝʧʣʦʪʳ ʥʘ ʩʫʰʢʫ, ʢɼʞ/ʯ, 

                                     
..002.

)(
ʩʦʤʜʚʦʟʫʥ

QQQWtciiLQQ ++---==
w

.                (3.120) 

ʋʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʪʝʧʣʦʪʳ, ʢɼʞ/ʢʛ ʠʩʧʘʨʝʥʥʦʡ ʚʣʘʛʠ, 

                                  
..002

)(/
ʩʦʤʜʚʦʟ

qqqtciiLWQq ++---==
w

,                    (3.121) 

ʛʜʝ qʜ, qʤ, qʦʩ - ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʪʝʧʣʦʪʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪ ʜʦʙʘʚʦʯʥʦʛʦ ʧʦʜʦ-

ʛʨʝʚʘʪʝʣʷ, ʥʘ ʥʘʛʨʝʚ ʟʝʨʥʘ, ʥʘ ʧʦʪʝʨʠ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʢɼʞ/ʢʛ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ ʥʘ ʧʨʦʮʝʩʩ ʩʫʰʢʠ ʟʝʨʥʘ ʚ ʟʝʨʥʦʩʫʰʠʣʢʘʭ 

ʟʘʚʠʩʷʪ ʦʪ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ: ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘ-

ʣʘ ʠ ʘʛʝʥʪʘ ʩʫʰʢʠ, ʩʧʦʩʦʙʘ ʧʦʜʚʦʜʘ ʪʝʧʣʦʪʳ ʢ ʚʳʩʫʰʠʚʘʝʤʦʤʫ ʤʘʪʝʨʠʘʣʫ, ʧʦ-

ʪʝʨɹ ʪʝʧʣʦʪʳ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʜʨ. ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʟʝʨ-

ʥʘ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʵʥʝʨʛʦʟʘʪʨʘʪʘʤʠ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʚʩʷ ʧʦʜʚʦʜʠʤʘʷ ʪʝʧ-

ʣʦʪʘ ʨʘʩʭʦʜʦʚʘʣʘʩʴ ʥʘ ʥʘʛʨʝʚ ʟʝʨʥʘ ʠ ʠʩʧʘʨʝʥʠʝ ʠʟ ʥʝʛʦ ʚʣʘʛʠ. 

3.6 ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʫʰʢʠ 

ɼʣʷ ʧʝʨʠʦʜʘ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ, ʢʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ ʨʘʥʝʝ, ʧʨʦ-

ʮʝʩʩ ʩʫʰʢʠ ʩ ʥʝʢʦʪʦʨʳʤ ʧʨʠʙʣʠʞʝʥʠʝʤ ʧʨʦʪʝʢʘʝʪ ʘʥʘʣʦʛʠʯʥʦ ʠʩʧʘʨʝʥʠʶ ʚʣʘʛʠ 

ʩʦ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʞʠʜʢʦʩʪʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʢʦʨʦʩʪʴ ʠʩʧʘʨʝʥʠʷ ʚʣʘʛʠ, 

ʩʦʛʣʘʩʥʦ ʟʘʢʦʥʫ ɼʘʣʴʪʦʥʘ, ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʘʞʝʥʘ ʫʨʘʚʥʝʥʠʝʤ: 

                                            Ὥ ὅ̉ ̒ ὴ̐̎ ὴ̐ ὄ,                                             (3.122) 

ʛʜʝ Ὥ - ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʩʧʘʨʝʥʠʷ ʚʣʘʛʠ, ʢʛ/(ʤ
2
Āʯ); ʉʠʩʧ ï ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʘʨʝʥʠʷ, 

ʦʪʥʝʩʸʥʥʳʡ ʢ ʨʘʟʥʦʩʪʠ ʧʘʨʮʠʘʣʴʥʳʭ ʜʘʚʣʝʥʠʡ, ʢʛ/(ʩĀʤ
2
Āʇʘ); ὴ̎ ̉ ὴ̐ - ʩʦʦʪʚʝʪ-
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ʩʪʚʝʥʥʦ ʧʘʨʮʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʥʘʩʳʱʝʥʥʦʛʦ ʧʘʨʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʠʩʧʘʨʝʥʠʷ ʠ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʇʘ; ɺ ï ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ, ʇʘ. 

ɺ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʠʩʧʘʨʝʥʠʷ ʚʣʘʛʠ ʩʦ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʝʝ 

ʪʝʤʧʝʨʘʪʫʨʘ ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ ʠ ʨʘʚʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʤʦʢʨʦʛʦ ʪʝʨʤʦʤʝʪʨʘ 

ʧʩʠʭʨʦʤʝʪʨʘ tʤʪ. 

ʄʝʭʘʥʠʟʤ ʧʨʦʮʝʩʩʘ ʠʩʧʘʨʝʥʠʷ ʚʣʘʛʠ ʩʦ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʞʠʜʢʦʩʪʠ 

ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʏʘʩʪʠʮʳ ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʚʣʘʛʠ, ʥʘʛʨʝ-

ʪʦʛʦ ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ tʤʪ, ʦʙʣʘʜʘʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʢʠʥʝʪʠʯʝʩʢʦʡ 

ʵʥʝʨʛʠʝʡ, ʧʨʠ ʩʚʦʝʤ ʜʚʠʞʝʥʠʠ ʦʪʨʳʚʘʶʪʩʷ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʜʠʬʬʫʥʜʠʨʫʶʪ 

ʯʝʨʝʟ ʧʦʛʨʘʥʠʯʥʳʡ ʩʣʦʡ ʥʘʩʳʱʝʥʥʦʛʦ ʧʘʨʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ʠʩ-

ʧʘʨʝʥʠʷ, ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʏʝʤ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ, ʪʝʤ ʧʦʜʚʠʞʥʝʝ ʝʝ 

ʤʦʣʝʢʫʣʳ ʠ ʪʝʤ ʙʳʩʪʨʝʝ ʜʠʬʬʫʟʠʷ ʯʘʩʪʠʮ ʚʦʜʳ ʯʝʨʝʟ ʧʦʛʨʘʥʠʯʥʳʡ ʩʣʦʡ [29]. 

ʅʘ ʧʨʘʢʪʠʢʝ ʜʣʷ ʘʥʘʣʠʟʘ ʧʨʦʮʝʩʩʘ ʠʩʧʘʨʝʥʠʷ ʚʣʘʛʠ ʩʦ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʞʠʜʢʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʝʝ 

ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʚʣʘʞʥʦʩʪʴʶ, ʪʝʤʧʝʨʘʪʫʨʦʡ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʧʨʦʮʝʩ-

ʩʘ. ʇʨʠ ʩʫʰʢʝ ʤʘʪʝʨʠʘʣʦʚ ʥʝʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ (ʟʝʨʥʦ ʠ ʜʨ.) ʜʘʥʥʦʝ ʫʨʘʚʥʝʥʠʝ 

ʧʨʠʦʙʨʝʪʘʝʪ ʚʠʜ: 

                                                         ὥ όɳ,                                               (3.123) 

ʛʜʝ ὥ  ï ʢʦʵʬʬʠʮʠʝʥʪ ʚʣʘʛʦʦʙʤʝʥʘ, ɺʪ/(ʤ
2
Ŀʢʛ); 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʨʝʰʠʪʴ ʫʨʘʚʥʝʥʠʝ (3.123), ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʝ ʚʣʘʞʥʦʩʪʠ ʚʥʫʪʨʠ ʤʘʪʝʨʠʘʣʘ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ (ʥʘʯʘʣʴʥʦʝ 

ʫʩʣʦʚʠʝ) ʠ ʟʘʢʦʥ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʧʦʚʝʨʭʥʦʩʪʴʶ ʤʘʪʝʨʠʘʣʘ ʠ ʦʢʨʫʞʘʶ-

ʱʝʡ ʩʨʝʜʦʡ (ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ). ɼʦʧʫʩʪʠʚ, ʯʪʦ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʝ ʚ ʣʶʙʦʡ ʪʦʯ-

ʢʝ ʤʘʪʝʨʠʘʣʘ ʠʤʝʝʪ ʦʜʥʦ ʠ ʪʦ ʞʝ ʟʥʘʯʝʥʠʝ, ʥʘʯʘʣʴʥʦʝ ʫʩʣʦʚʠʝ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ: 

                                              ʧʨʠ Ű = 0 u(x, y, z) = u0 = const.                           (3.124) 

ɻʨʘʥʠʯʥʦʝ ʫʩʣʦʚʠʝ ʟʘʜʘʶʪ, ʠʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʯʪʦ ʚʣʘʛʘ, ʧʦʜʚʝʜʝʥʥʘʷ ʠʟʥʫʪ-

ʨʠ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʨʥʘ, ʧʦʣʥʦʩʪʴʶ ʠʩʧʘʨʷʝʪʩʷ: 

                                          ή ὥ” ὧὴ̍ ὴ̐ , 

ʛʜʝ  - ʛʨʘʜʠʝʥʪ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʨʥʘ; ʩ - ʢʦʵʬʬʠʮʠʝʥʪ 

ʠʩʧʘʨʝʥʠʷ ʧʨʠ ʩʫʰʢʝ ʚʣʘʞʥʦʛʦ ʟʝʨʥʘ, ʦʪʥʝʩʝʥʥʳʡ ʢ ʝʜʠʥʠʮʝ ʨʘʟʥʦʩʪʠ ʧʘʨʮʠ-

ʘʣʴʥʳʭ ʜʘʚʣʝʥʠʡ ʧʘʨʘ. 

ɺ ʧʝʨʠʦʜ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʩʧʘʨʝʥʠʷ ʧʦʩʪʦʷʥ-

ʥʘ. ʊʦʛʜʘ ʛʨʘʥʠʯʥʦʝ ʫʩʣʦʚʠʝ ʧʨʠʤʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

                                                       π.                                        (3.125) 

ʅʘʡʜʷ ʩʨʝʜʥʝʝ (ʠʥʪʝʛʨʘʣʴʥʦʝ) ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʝ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʫʨʘʚʥʝ-

ʥʠʝ ʩʫʰʢʠ ʜʣʷ ʧʝʨʠʦʜʘ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ ʚ ʪʘʢʦʤ ʚʠʜʝ: 

                                                     ‫ ‫ ὔ†,                                               (3.126) 

ʛʜʝ N - ʩʢʦʨʦʩʪʴ ʩʫʰʢʠ ʚ ʧʝʨʠʦʜ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ, %/ʯ. 

ʉʢʦʨʦʩʪʴ ʩʫʰʢʠ N ʦʧʨʝʜʝʣʷʶʪ ʠʟ ʚʳʨʘʞʝʥʠʷ: 

                                                          ὔ .                                                 (3.127) 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʫʰʢʠ ʜʣʷ ʧʝʨʚʦʛʦ ʧʝʨʠʦʜʘ: 
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                                                        † ,                                                 (3.128) 

ʛʜʝ ‫  ʠ ‫  ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘʯʘʣʴʥʘʷ ʠ ʧʝʨʚʘʷ ʢʨʠʪʠʯʝʩʢʘʷ ʚʣʘʞʥʦʩʪʴ ʟʝʨ-

ʥʘ, %. 

ɽʩʣʠ ʩʫʰʢʘ ʧʨʦʭʦʜʠʪ ʪʦʣʴʢʦ ʚ ʧʝʨʠʦʜ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʠ, ʪʦ ʚ ʫʨʘʚʥʝ-

ʥʠʝ (3.128) ʚʤʝʩʪʦ ‫  ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʩʪʘʚʠʪʴ ʟʥʘʯʝʥʠʝ ʢʦʥʝʯʥʦʡ ʚʣʘʞʥʦʩʪʠ 

‫ . 

ɽʩʣʠ ʧʨʦʮʝʩʩ ʩʫʰʢʠ ʚʦ ʚʪʦʨʦʤ ʧʝʨʠʦʜʝ ʥʘʯʠʥʘʝʪʩʷ ʧʦʩʣʝ ʧʝʨʠʦʜʘ ʧʦʩʪʦ-

ʷʥʥʦʡ ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ, ʥʘʯʘʣʴʥʦʝ ʫʩʣʦʚʠʝ ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ: 

ʧʨʠ Ű = 0 ό ό̗ ό̐ , 

ʛʜʝ ό̗ - ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʝ ʮʝʥʪʨʘʣʴʥʦʛʦ ʩʣʦʷ ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʟʝʨʥʘ, ʢʛ ʚʣʘʛʠ/(ʢʛ 

ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘĀʤ); ό̐ - ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʩʣʦʷ ʚʳʩʫʰʠʚʘʝʤʦʛʦ 

ʟʝʨʥʘ, ʢʛ ʚʣʘʛʠ/(ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘĀʤ). 

ɽʩʣʠ ʞʝ ʧʝʨʠʦʜ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʠ ʦʪʩʫʪʩʪʚʫʝʪ, ʪʦ ʥʘʯʘʣʴʥʦʝ ʫʩʣʦʚʠʝ 

ʙʫʜʝʪ ʠʤʝʪʴ ʪʘʢʦʡ ʞʝ ʚʠʜ, ʢʘʢ ʠ ʜʣʷ ʧʝʨʠʦʜʘ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ 

(ʫʨʘʚʥʝʥʠʝ 3.124). 

ɿʘʜʘʥʠʝ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʪʨʫʜʥʦʩʪʴ, ʪʘʢ 

ʢʘʢ ʢʦʵʬʬʠʮʠʝʥʪ r ʚʣʘʛʦʦʙʤʝʥʘ, ὥ  ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʘʨʝʥʠʷ ʧʨʠ ʩʫʰʢʝ 

ʚʣʘʞʥʦʛʦ ʟʝʨʥʘ, c ʟʘʚʠʩʷʪ ʦʪ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʟʝʨʥʘ, ʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʠʟʤʝʥʷʶʪʩʷ ʚʦ ʚʨʝʤʝʥʠ, ʪ. ʝ. ʧʨʦʮʝʩʩʳ ʧʝʨʝʥʦʩʘ ʦʧʠʩʳʚʘʶʪʩʷ ʩʠʩʪʝʤʦʡ 

ʥʝʣʠʥʝʡʥʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ. ʇʦʵʪʦʤʫ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʟʘʜʘʯʠ 

ʧʨʠʥʠʤʘʶʪ ʜʦʧʫʱʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪʳ ʘm ʠ ʩ ʷʚʣʷʶʪʩʷ ʧʦʩʪʦʷʥʥʳʤʠ. 

ɼʣʷ ʚʣʘʞʥʦʛʦ ʟʝʨʥʘ ʚʦ ʚʪʦʨʦʤ ʧʝʨʠʦʜʝ ʩʫʰʢʠ ʫʨʘʚʥʝʥʠʝ ʚʣʘʛʦʧʝʨʝʥʦʩʘ 

ʠʤʝʝʪ ʚʠʜ: 

                                        
̒

‫ ̒̑‫ ,                               (3.129) 

ʛʜʝ ὄὭ  ï ʤʘʩʩʦʦʙʤʝʥʥʳʡ ʢʨʠʪʝʨʠʡ ɹʠʦ. 

ʀʟ ʫʨʘʚʥʝʥʠʷ (3.129) ʩʣʝʜʫʝʪ, ʯʪʦ ʚʦ ʚʪʦʨʦʤ ʧʝʨʠʦʜʝ ʩʢʦʨʦʩʪʴ ʩʫʰʢʠ 

ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʢʫʱʝʡ ʚʣʘʞʥʦʩʪʠ ‫  ʠ ʚ ʦʙʨʘʪʥʦʡ ʦʪ 

ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʨʘʟʤʝʨʘ ʪʝʣʘ l. ɺʝʣʠʯʠʥʘ 
̒

 ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʘm, ʢʦʪʦʨʳʡ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʩʫʰʢʠ. 

ʊʦʯʥʦ ʨʝʰʠʪʴ ʫʨʘʚʥʝʥʠʝ (3.129) ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʠʟ-ʟʘ 

ʚʝʩʴʤʘ ʩʣʦʞʥʦʛʦ ʠ ʥʝ ʚʩʝʛʜʘ ʦʧʨʝʜʝʣʠʤʦʛʦ ʭʘʨʘʢʪʝʨʘ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʵʬʬʠʮʠ-

ʝʥʪʘ ʘm ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʜʣʷ ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʚ 

ʫʨʘʚʥʝʥʠʠ (3.129) ʟʘʤʝʥʷʶʪ ʢʦʤʧʣʝʢʩ, ʩʪʦʷʱʠʡ ʧʝʨʝʜ ʚʳʨʘʞʝʥʠʝʤ ‫ ̒̑‫  

ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ ʂ. ʊʦʛʜʘ ʫʨʘʚʥʝʥʠʝ (3.129) ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ 

                                                       
̒

ὑ̒ ‫ ̒̑‫ ,                                 (3.130) 

ʛʜʝ ʂʩ - ʢʦʵʬʬʠʮʠʝʥʪ ʩʫʰʢʠ. 

ʀʥʪʝʛʨʠʨʫʷ ʫʨʘʚʥʝʥʠʝ (3.130) ʜʣʷ ʧʝʨʠʦʜʘ ʫʙʳʚʘʶʱʝʡ ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ ʚ 

ʧʨʝʜʝʣʘʭ ʦʪ ‫  (ʧʝʨʚʘʷ ʢʨʠʪʠʯʝʩʢʘʷ ʚʣʘʞʥʦʩʪʴ) ʜʦ ‫  (ʢʦʥʝʯʥʘʷ ʚʣʘʞʥʦʩʪʴ), 

ʧʦʣʫʯʠʤ: 
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                                           ̒‫ ̒̋‫ †Ὡὼὴὑ̒̒̑‫ (3.131)                      ,̒̑‫ 

ʠʣʠ 

                                                      †
̒
ὰὲ .                                     (3.132) 

ʂʦʵʬʬʠʮʠʝʥʪ ʩʫʰʢʠ ʂ ʟʘʚʠʩʠʪ ʦʪ ʩʚʦʡʩʪʚ ʟʝʨʥʘ ʠ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ 

ʩʫʰʢʠ (ʪʝʤʧʝʨʘʪʫʨʳ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʵʢʩʧʦʟʠʮʠʠ ʩʫʰʢʠ, ʠʩʭʦʜʥʦʡ 

ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ ʠ ʜʨ.), ʯʪʦ ʪʨʝʙʫʝʪ ʧʦʣʫʯʝʥʠʷ ʦʧʨʝʜʝʣʸʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʜʣʷ 

ʢʘʞʜʦʛʦ ʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ. ʇʨʠ ʩʫʰʢʝ ʟʝʨʥʘ ʟʥʘʯʝʥʠʝ ʢʨʠʪʠʯʝʩʢʦʡ ʚʣʘʞʥʦʩʪʠ 

‫  ʚʘʨʴʠʨʫʝʪ ʚ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ʠ ʟʘʚʠʩʠʪ ʦʪ ʩʧʦʩʦʙʘ ʚʝʜʝʥʠʷ ʧʨʦ-

ʮʝʩʩʘ ʠ ʨʝʞʠʤʘ ʩʫʰʢʠ. 

ɺʳʚʦʜʳ 

ʇʦʣʫʯʝʥʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʦʪʨʘʞʘʶʪ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢ-

ʪʝʨʥʳʝ ʯʝʨʪʳ ʧʨʦʮʝʩʩʘ ʢʦʥʪʘʢʪʥʦʡ ʩʫʰʢʠ ʪʦʥʢʦʛʦ ʩʣʦʷ ʟʝʨʥʘ. ʀʭ ʤʦʞʥʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʘʩʯʝʪʘ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ ʚʥʫʪʨʠ ʩʣʦʷ ʤʘʪʝʨʠʘʣʘ ʚ ʧʨʦʮʝʩʩʝ 

ʢʦʥʪʘʢʪʥʦʡ ʩʫʰʢʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʨʘʩʯʝʪʘ ʜʨʫʛʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʮʝʩʩʘ ʪʝʧʣʦʤʘʩ-

ʩʦʦʙʤʝʥʘ. ʇʨʠ ʵʪʦʤ ʪʦʣʱʠʥʘ ʟʝʨʥʦʚʦʛʦ ʩʣʦʷ ʜʦʣʞʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʪʴ 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʟʝʨʥʘ, ʪʘʢ ʢʘʢ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ 

ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʬʠʟʠʯʝʩʢʫʶ ʩʫʱ-

ʥʦʩʪʴ ʤʝʭʘʥʠʟʤʘ ʢʦʥʪʘʢʪʥʦʡ ʩʫʰʢʠ ʟʝʨʥʘ ʦʧʨʝʜʝʣʷʶʪ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʧʝʨʝ-

ʥʦʩʳ ʪʝʧʣʦʪʳ, ʧʘʨʘ ʠ ʞʠʜʢʦʩʪʠ. ʊʝʧʣʦ,- ʤʘʩʩʦʧʝʨʝʥʦʩ, ʧʨʦʠʩʭʦʜʷʱʠʡ ʚ ʟʝʨʥʝ 

ʧʨʠ ʝʛʦ ʩʫʰʢʝ, ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʨʦʝʥʠʷ, ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʝʛʦ ʪʚʝʨʜʦʡ ʬʘʟʳ, ʘ ʪʘʢʞʝ ʵʥʝʨʛʠʠ ʩʚʷʟʠ ʧʦʛʣʦʱʝʥʥʦʡ ʚʣʘ-

ʛʠ. 



187 

 

4 ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʓɽ ʀʉʉʃɽɼʆɺɸʅʀʗ ʇʈʆʎɽʉʉʆɺ 

ʊɽʇʃʆɺʆʁ ʆɹʈɸɹʆʊʂʀ ɿɽʈʅɸ ɺ ʋʉʊɸʅʆɺʂɸʍ 

ʂʆʅʊɸʂʊʅʆɻʆ ʊʀʇɸ 

4.1 ʂʦʥʩʪʨʫʢʪʠʚʥʦ - ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʭʝʤʳ ʫʩʪʘʥʦʚʦʢ ʢʦʥʪʘʢʪʥʦʛʦ ʪʠʧʘ 

ʜʣʷ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ ʠ ʧʨʠʥʮʠʧ ʠʭ ʨʘʙʦʪʳ 

ɺʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʪʘʢʪʥʦʛʦ ʩʧʦʩʦʙʘ ʧʝʨʝʜʘʯʠ ʪʝʧʣʦʪʳ ʜʣʷ 

ʥʘʛʨʝʚʘ ʟʝʨʥʘ ʧʨʠ ʝʛʦ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʜʪʚʝʨʞʜʝʥʘ ʨʷʜʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 

[127, 129, 132, 133, 139, 155, 169, 312é319]. ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʪʝʧʣʦʪʳ ʜʣʷ 

ʦʙʦʛʨʝʚʘ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʳ ʠʩʧʦʣʴʟʫʶʪ ʧʘʨ, ʛʦʨʷʯʫ  ʁ

ʚʦʜʫ, ʵʣʝʢʪʨʠʯʝʩʪʚʦ, ʛʘʟ ʠ ʜʨʫʛʠʝ ʚʠʜʳ ʪʦʧʣʠʚʘ. ʇʦʜ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ 

ʟʜʝʩʴ ʧʨʠʥʷʪʘ ʥʘʛʨʝʪʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʳ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢʦʥ-

ʪʘʢʪʠʨʫʶʱʘʷ ʩ ʟʝʨʥʦʚʳʤ ʩʣʦʝʤ. ʉʢʦʨʦʩʪʴ ʢʦʥʪʘʢʪʥʦʛʦ ʩʧʦʩʦʙʘ ʪʝʧʣʦʧʝʨʝʜʘʯʠ 

ʟʘʚʠʩʠʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʛʨʝʚʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʪʦʣʱʠʥʳ ʟʝʨʥʦʚʦʛʦ ʩʣʦʷ, ʘ ʪʘʢʞʝ 

ʚʨʝʤʝʥʠ ʢʦʥʪʘʢʪʘ ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʟʝʨʥʘ ʩ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ (ʵʢʩʧʦʟʠʮʠʠ 

ʩʫʰʢʠ). ʂʦʥʪʘʢʪʥʳʡ ʥʘʛʨʝʚ ʩʳʨʴʷ ʧʨʠʤʝʥʷʶʪ ʥʘ ʤʫʢʦʤʦʣʴʥʳʭ ʠ ʢʨʫʧʷʥʳʭ ʟʘ-

ʚʦʜʘʭ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʧʦʜʦʛʨʝʚʘ ʟʝʨʥʘ ʠ ʥʝʙʦʣʴʰʦʛʦ ʩʥʠʞʝʥʠʷ ʚʣʘʞʥʦ-

ʩʪʠ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʝʛʦ ʢ ʧʝʨʝʨʘʙʦʪʢʝ. ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʢʦʥʪʘʢʪʥʳʡ 

ʥʘʛʨʝʚ ʚ ʯʠʩʪʦʤ ʚʠʜʝ ʜʣʷ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʥʝ ʷʚʣʷʝʪʩʷ ʜʦ-

ʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʚʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʜ-

ʚʦʜʘ ʪʝʧʣʦʪʳ. ʆʜʥʘʢʦ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʥʝʙʦʣʴʰʠʭ ʧʘʨʪʠʡ ʟʝʨʥʘ ʢʦʥʪʘʢʪʥʫʶ 

ʩʫʰʢʫ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʦʨʘʟʜʦ ʰʠʨʝ ʠ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʦʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ 

ʫʨʦʚʥʝ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʮʝʩʩʘ ʦʙʨʘʙʦʪʢʠ, ʩʦʙʣʶʜʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠ-

ʦʥʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʠʜʝʘʣʠʟʠʨʦʚʘʥʥʘʷ ʫʩʪʘʥʦʚʢʘ ʢʦʥʪʘʢʪʥʦʛʦ 

ʪʠʧʘ ʜʣʷ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪ ɹʚ ʩʚʦʡ ʩʪʨʫʢʪʫʨʥʳʡ ʩʦ-

ʩʪʘʚ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ (ʨʠʩʫʥʦʢ 4.1): 1 - ʫʩʪʨʦʡʩʪʚʦ ʟʘʛʨʫʟʢʠ; 2 - 

ʛʝʥʝʨʘʪʦʨ ʪʝʧʣʦʪʳ; 3 - ʪʝʧʣʦʧʝʨʝʜʘʶʱʝʝ ʠ ʪʝʧʣʦʦʪʜʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ (ʵʣʝ-

ʤʝʥʪ); 4 - ʫʩʪʨʦʡʩʪʚʦ ʦʪʚʦʜʘ ʦʙʨʘʟʦʚʘʚʰʝʡʩʷ ʚʣʘʛʠ ʠ ʧʦʜʚʦʜʘ ʩʫʭʦʛʦ ʚʦʟʜʫʭʘ; 5 

- ʫʩʪʨʦʡʩʪʚʦ ʚʳʛʨʫʟʢʠ; 6 - ʫʩʪʨʦʡʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʨʝʞʠʤʘʤʠ ʪʝʧʣʦ-

ʚʦʡ ʦʙʨʘʙʦʪʢʠ. 
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ʈʠʩʫʥʦʢ 4.1 - ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʢʦʥʪʘʢʪʥʦʡ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʢʠ 

ʜʣʷ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ: 

ʋʆɺ ï ʫʩʪʨʦʡʩʪʚʦ ʦʪʚʦʜʘ ʚʣʘʛʠ; ʋɿɿ ï ʫʩʪʨʦʡʩʪʚʦ ʟʘʛʨʫʟʢʠ ʟʝʨʥʘ; ʕʊʕ ï ʵʣʝʢ-

ʪʨʠʯʝʩʢʠʡ ʪʝʧʣʦʛʝʥʝʨʠʨʫʶʱʠʡ ʵʣʝʤʝʥʪ; ʊʊʕ ï ʪʝʧʣʦʧʝʨʝʜʘʶʱʠʡ ʠ ʪʝʧʣʦʦʪ-

ʜʘʶʱʠʡ ʵʣʝʤʝʥʪ; ʊɸ ï ʪʝʧʣʦʦʙʤʝʥʥʳʡ ʘʧʧʘʨʘʪ; ʊʈʆ - ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʡ ʨʘ-

ʙʦʯʠʡ ʦʨʛʘʥ; ʋɺɿ ï ʫʩʪʨʦʡʩʪʚʦ ʚʳʛʨʫʟʢʠ ʟʝʨʥʘ 

ʆʩʥʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʢʦʤʧʘʢʪʥʦʡ ʢʦʥʪʘʢʪʥʦʡ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʪʝʧʣʦʚʦʡ 

ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ ʷʚʣʷʝʪʩʷ ʪʝʧʣʦʦʙʤʝʥʥʳʡ ʘʧʧʘʨʘʪ ʩ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʠʩʪʦʯʥʠ-

ʢʘʤʠ ʪʝʧʣʦʪʳ ʠ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʤ ʨʘʙʦʯʠʤ ʦʨʛʘʥʦʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʪʦʯ-

ʥʦʩʪʠ ʧʨʦʮʝʩʩʘ. 

ɼʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʘ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ (ʧʨʦʛʨʝʚʘ, 

ʩʫʰʢʠ, ʧʨʦʢʘʣʠʚʘʥʠʷ ʠ ʪ.ʜ.) ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʨʷʜ ʫʩʣʦʚʠʡ. ʇʨʠʤʝʥʠ-

ʪʝʣʴʥʦ ʢ ʢʦʥʪʘʢʪʥʦʤʫ ʩʧʦʩʦʙʫ ʥʘʛʨʝʚʘ ʪʘʢʦʚʳʤʠ ʷʚʣʷʶʪʩʷ: 

- ʨʘʚʥʦʤʝʨʥʳʡ ʧʦʜʚʦʜ ʪʝʧʣʦʪʳ ʢ ʟʝʨʥʫ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʧʣʦʱʘʜʠ ʢʦʥʪʘʢʪʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʟʝʨʥʘ, ʧʦʜʚʝʨʛʘʶʱʝʛʦʩʷ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʝ ʩ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʩʫʰʠʣʴ-

ʥʦʡ ʫʩʪʘʥʦʚʢʠ; 

- ʧʦʩʪʦʷʥʥʳʡ ʦʪʚʦʜ ʚʳʜʝʣʷʶʱʝʡʩʷ ʠʟ ʟʝʨʥʘ ʚʣʘʛʠ (ʪ.ʝ. ʧʦʩʪʦʷʥʥʳʡ ʧʦʜ-

ʚʦʜ ʩʫʭʦʛʦ ʠ ʦʪʚʦʜ ʚʣʘʞʥʦʛʦ ʚʦʟʜʫʭʘ); 

- ʧʝʨʝʤʝʱʝʥʠʝ ʠ ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʟʝʨʥʦʚʦʛʦ ʩʣʦʷ ʚʦ ʠʟʙʝʞʘʥʠʝ ʤʝʩʪʥʦʛʦ 

ʧʝʨʝʛʨʝʚʘ. 

ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʟʝʨʥʘ ʦʧʨʝʜʝʣʷʶʪ ʝʛʦ ʤʘʢʩʠʤʘʣʴʥʫʶ ʪʝʤʧʝ-

ʨʘʪʫʨʫ ʥʘʛʨʝʚʘ ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʡ ʨʘʟʦʚʳʡ ʚʣʘʛʦʩʲʸʤ. ʕʪʠ ʟʥʘʯʝʥʠʷ 
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ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʳ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ: ʪʝʤʧʝʨʘʪʫʨʦʡ ʢʦʥʪʘʢʪʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ; ʧʣʦʱʘʜʴʶ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢʦʥʪʘʢʪʠ-

ʨʫʶʱʝʡ ʩ ʟʝʨʥʦʚʳʤ ʩʣʦʝʤ (ʚʝʣʠʯʠʥʦʡ ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʧʦʣʥʝʥʠʷ); ʪʦʣʱʠʥʦʡ 

ʟʝʨʥʦʚʦʛʦ ʩʣʦʷ; ʵʢʩʧʦʟʠʮʠʝʡ ʩʫʰʢʠ ʠ ʪ.ʜ. ʇʘʨʘʤʝʪʨʳ ʪʝʧʣʦʦʪʜʘʶʱʝʛʦ ʵʣʝʤʝʥʪʘ 

ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʨʘʟʦʤ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʠʩʪʦʯʥʠʢ ʪʝʧʣʦʪʳ ʠ 

ʦʧʨʝʜʝʣʷʶʪ ʝʛʦ ʨʝʞʠʤʳ ʨʘʙʦʪʳ: ʪʝʤʧʝʨʘʪʫʨʫ, ʧʦʪʨʝʙʣʷʝʤʫʶ ʤʦʱʥʦʩʪʴ ʠ ʪ.ʜ. 

ʇʦʤʠʤʦ ʵʪʦʛʦ ʥʘ ʧʨʦʮʝʩʩ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʚʣʠʷʶʪ ʪʘʢʞʝ ʧʘʨʘʤʝʪʨʳ ʦʢʨʫ-

ʞʘʶʱʝʡ ʩʨʝʜʳ: ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ, ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ ʠ ʜʨ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʮʝʩʩ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʚ ʢʦʥʪʘʢʪʥʦʤ ʵʣʝʢʪʨʦʪʝʧʣʦ-

ʦʙʤʝʥʥʠʢʝ ʦʧʨʝʜʝʣʷʝʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʬʘʢʪʦʨʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦ-

ʨʳʭ ʧʨʷʤʦ ʠʣʠ ʢʦʩʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ 

ʫʩʪʘʥʦʚʢʠ ʚ ʮʝʣʦʤ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʛʣʫʙʦʢʦʛʦ ʠʟʫʯʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʨʝʜʩʪʚ ʤʝʭʘʥʠʟʘʮʠʠ 

ʥʘʤʠ ʧʨʝʜʣʦʞʝʥʳ ʩʣʝʜʫʶʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 

ʟʝʨʥʘ (ʋʊʆɿ) [175é177]. 

ʆʩʥʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʋʊʆɿ 1, ʚʳʧʦʣʥʝʥʥʦʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʘʪʝʥʪʘʤʠ 

ʈʌ ˉˉ 2263862, 59226 ʷʚʣʷʶʪʩʷ ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ ʛʨʝʶʱʘʷ ʢʦʥʪʘʢʪʥʘʷ ʧʦ-

ʚʝʨʭʥʦʩʪʴ ʩ ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʝʤ, ʰʥʝʢʦʚʳʡ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʡ ʨʘʙʦʯʠʡ ʦʨ-

ʛʘʥ, ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʫʜʘʣʝʥʠʷ ʚʣʘʛʠ (ʨʠʩʫʥʦʢ 4.2). 

ʂʦʥʪʘʢʪʥʘʷ ʛʨʝʶʱʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʣʳʡ ʮʠʣʠʥʜʨ, 

ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʭʦʨʦʰʠʡ ʢʦʥʪʘʢʪ ʩ ʥʝʡ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʧʨʦʩʪʦʤ ʢʦʥʩʪʨʫʢʪʠʚ-

ʥʦʤ ʠʩʧʦʣʥʝʥʠʠ. 

 
ʈʠʩʫʥʦʢ 4.2 ï ʋʊʆɿ 1: 

1- ʪʝʧʣʦʦʙʤʝʥʥʠʢ; 2 ï ʪʝʧʣʦʠʟʦʣʠʨʫʶʱʠʡ ʤʘʪʝʨʠʘʣ; 3 ï ʟʘʛʨʫʟʦʯʥʳʡ ʙʫʥʢʝʨ; 4 

ï ʚʳʛʨʫʟʥʦʝ ʦʢʥʦ; 5 ï ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʡ ʨʘʙʦʯʠʡ ʦʨʛʘʥ (ʧʝʨʬʦʨʠʨʦʚʘʥʥʳʡ 

ʰʥʝʢ); 6 ï ʚʝʥʪʠʣʷʪʦʨ; 7 ï ʚʦʟʜʫʭʦʚʦʜ; 8 ï ʧʨʠʚʦʜ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʛʦ ʨʘʙʦʯʝ-

ʛʦ ʦʨʛʘʥʘ; 9 ï ʦʪʚʝʨʩʪʠʷ; 10 ï ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʥʘʛʨʝʚʘʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ 

ʇʨʠʚʦʜ ʰʥʝʢʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʛʦ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʚʳʧʦʣʥʝʥ ʩ ʚʦʟ-

ʤʦʞʥʦʩʪʴʶ ʧʣʘʚʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʰʥʝʢʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩ-

ʧʝʯʠʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʵʢʩʧʦʟʠʮʠʶ ʩʫʰʢʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨ. 

ʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʫʜʘʣʝʥʠʷ ʚʣʘʛʠ ʩʦʩʪʦʠʪ ʠʟ ʚʝʥʪʠʣʷʪʦʨʘ 6, ʚʦʟʜʫʭʦʚʦʜʘ 7 ʠ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʥʘʛʨʝʚʘʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ 10, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʥʘ ʮʠʣʠʥʜʨʠʯʝ-

ʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʞʫʭʘ. ʕʣʝʢʪʨʠʯʝʩʢʠʡ ʥʘʛʨʝʚʘʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ ʧʦʟʚʦʣʷʝʪ 

ʨʝʛʫʣʠʨʦʚʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ʠ ʩʦʟʜʘ-
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ʚʘʪʴ ʨʘʚʥʦʤʝʨʥʦʝ ʪʝʤʧʝʨʘʪʫʨʥʦʝ ʧʦʣʝ. ʂʦʣʠʯʝʩʪʚʦ ʦʪʩʘʩʳʚʘʝʤʦʛʦ ʚʦʟʜʫʭʘ 

ʤʦʞʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʠʟʤʝʥʝʥʠʝʤ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʚʝʥʪʠʣʷ-

ʪʦʨʘ ʠʣʠ ʫʩʪʘʥʦʚʢʦʡ ʟʘʩʣʦʥʢʠ (ʰʠʙʝʨʘ) ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʩʝʯʝʥʠʷ ʚʦʟʜʫʭʦʚʦʜʘ. 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʋʊʆɿ 1 ʩʣʝʜʫʶʱʠʡ. ɺʢʣʶʯʘʶʪ ʥʘʛʨʝʚʘʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ 

10, ʧʨʠʚʦʜ 8 ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʛʦ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ 5, ʘ ʪʘʢʞʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪ 

ʪʨʝʙʫʝʤʫʶ ʧʦʜʘʯʫ ʚʦʟʜʫʭʘ ʧʫʪʸʤ ʠʟʤʝʥʝʥʠʷ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʵʣʝʢʪʨʦ-

ʜʚʠʛʘʪʝʣʷ ʚʝʥʪʠʣʷʪʦʨʘ 6. ʇʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʞʫʭʘ 

1, ʢʦʪʦʨʫ  ʁʢʦʥʪʨʦʣʠʨʫʶʪ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʨʝ-

ʛʫʣʠʨʦʚʘʥʠʷ ʨʝʞʠʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ (ʥʘ ʩʭʝʤʝ ʥʝ ʧʦʢʘʟʘʥʘ), ʧʦʜʘʶʪ ʟʝʨʥʦ ʚ ʟʘ-

ʛʨʫʟʦʯʥʳʡ ʙʫʥʢʝʨ 3. ʀʟ ʟʘʛʨʫʟʦʯʥʦʛʦ ʙʫʥʢʝʨʘ 3 ʟʝʨʥʦ ʩ ʧʦʤʦʱʴʶ ʪʨʘʥʩʧʦʨʪʠ-

ʨʫʶʱʝʛʦ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ 5 ʧʝʨʝʤʝʱʘʝʪʩʷ ʢ ʚʳʛʨʫʟʥʦʤʫ ʦʢʥʫ 4. ʂʦʥʪʘʢʪʠʨʫʷ ʩ 

ʥʘʛʨʝʪʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʢʦʞʫʭʘ 1, ʟʝʨʥʦ ʪʘʢʞʝ ʥʘʛʨʝʚʘʝʪʩʷ, ʪʝʨʷʝʪ ʠʟʣʠʰʢʠ 

ʚʣʘʛʠ. ʇʦʪʦʢʦʤ ʚʦʟʜʫʭʘ, ʧʨʦʩʘʩʳʚʘʝʤʳʤ ʚʝʥʪʠʣʷʪʦʨʦʤ 6 ʯʝʨʝʟ ʪʦʨʮʝʚʳʝ ʦʪʚʝʨ-

ʩʪʠʷ 9 ʚ ʢʦʞʫʭʝ 1, ʧʝʨʬʦʨʘʮʠʶ ʰʥʝʢʘ 5 ʠ ʜʘʣʝʝ ʯʝʨʝʟ ʚʦʟʜʫʭʦʚʦʜ 7 ʚʳʜʝʣʷʶ-

ʱʠʡʩʷ ʠʟ ʟʝʨʥʘ ʧʘʨ ʫʜʘʣʷʝʪʩʷ ʠʟ ʫʩʪʘʥʦʚʢʠ. ʉʫʭʦʝ ʟʝʨʥʦ ʫʜʘʣʷʝʪʩʷ ʠʟ ʫʩʪʨʦʡ-

ʩʪʚʘ ʯʝʨʝʟ ʚʳʛʨʫʟʥʦʝ ʦʢʥʦ 4. 

ʇʦʢʨʳʪʠʝ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʞʫʭʘ ʩʣʦʝʤ ʪʝʧʣʦʠʟʦʣʠʨʫʶʱʝʛʦ ʤʘʪʝ-

ʨʠʘʣʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʥʠʟʠʪʴ ʧʦʪʝʨʠ ʪʝʧʣʦʪʳ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʢʦʪʦʨʦʡ ʨʘʩʭʦ-

ʜʫʝʪʩʷ ʥʘ ʥʘʛʨʝʚ ʟʝʨʥʘ ʚ ʢʦʣʴʮʝʚʦʤ ʟʘʟʦʨʝ ʤʝʞʜʫ ʢʦʞʫʭʦʤ ʠ ʚʘʣʦʤ ʰʥʝʢʘ, ʘ 

ʪʘʢʞʝ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ ʜʦʩʪʠʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʞʫʭʘ. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʛʦ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʚ ʚʠʜʝ ʰʥʝʢʘ ʩʥʠ-

ʞʘʶʪʩʷ ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ, ʧʦʚʳʰʘʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʫʩʪʨʦʡʩʪʚʘ, 

ʪʘʢ ʢʘʢ ʦʥʦ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʩ ʟʝʨʥʦʤ ʣʶʙʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʢʦʪʦʨʦʛʦ ʥʝ ʧʨʝʚʳʰʘʝʪ ʚʝʣʠʯʠʥʫ ʢʦʣʴʮʝʚʦʛʦ ʟʘʟʦʨʘ 

ʤʝʞʜʫ ʢʦʞʫʭʦʤ ʠ ʚʘʣʦʤ ʰʥʝʢʘ. 

ʅʘʣʠʯʠʝ ʦʪʚʝʨʩʪʠʡ ʚ ʪʦʨʮʝʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʞʫʭʘ ʩʦ ʩʪʦʨʦʥʳ ʟʘʛʨʫʟʦʯ-

ʥʦʛʦ ʙʫʥʢʝʨʘ ʫʣʫʯʰʘʝʪ ʫʩʣʦʚʠʷ ʧʨʦʭʦʞʜʝʥʠʷ ʚʦʟʜʫʭʘ ʯʝʨʝʟ ʩʣʦʡ ʟʝʨʥʘ ʚ ʟʘʟʦʨʝ 

ʤʝʞʜʫ ʢʦʞʫʭʦʤ ʠ ʰʥʝʢʦʤ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʠʩʧʘʨʝʥ-

ʥʦʡ ʚʣʘʛʠ. 

ʋʩʪʘʥʦʚʢʫ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʢʘʢ ʘʚʪʦʥʦʤʥʦ, ʪʘʢ ʠ ʚ ʩʦʩʪʘʚʝ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʭ ʣʠʥʠʡ ʜʣʷ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ. ʅʘ ʫʩʪʘʥʦʚʢʝ ʤʦʞʥʦ ʩʫʰʠʪʴ ʨʘʟʣʠʯ-

ʥʳʝ ʤʘʪʝʨʠʘʣʳ ʩ ʨʘʟʣʠʯʥʦʡ ʥʘʩʳʧʥʦʡ ʧʣʦʪʥʦʩʪʴʶ; ʩʫʰʢʘ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ 

ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʘʭ 

ʩʨʝʜʳ. ʋʩʪʘʥʦʚʢʫ ʪʘʢʞʝ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʠ ʜʣʷ ʧʨʦʛʨʝʚʘ ʟʝʨʥʘ ʩ ʮʝʣʴʶ ʫʥʠ-

ʯʪʦʞʝʥʠʷ ʝʛʦ ʚʨʝʜʠʪʝʣʝʡ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʩʪʘʥʦʚʢʠ ʚ ʩʦʩʪʘʚʝ ʧʦʪʦʯʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʣʠʥʠʡ ʝ yʚʦʟʜʫʭʦʚʦʜ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥ ʩ ʦʙʱʝʡ ʘʩʧʠʨʘʮʠʦʥ-

ʥʦʡ ʩʝʪʴʶ ʧʦʤʝʱʝʥʠʷ. 

ʇʨʠʥʮʠʧʠʘʣʴʥʳʤ ʦʪʣʠʯʠʝʤ ʢʦʥʩʪʨʫʢʮʠʠ ʋʊʆɿ 2 (ʧʘʪʝʥʪʳ ʈʌ             

ˉˉ 2323580, 75233, 97279) ʦʪ ʋʊʆɿ 1 ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ 

ʢʦʞʫʭ (ʨʠʩʫʥʦʢ 4.3). ʉʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʢʦʞʫʭʘ ʨʘʟʜʝʣʝʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʪʝʧʣʦ-

ʠʟʦʣʠʨʫʶʱʠʤʠ ʢʦʣʴʮʘʤʠ ʠ ʩʥʘʙʞʝʥʳ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʥʘʛʨʝʚʘʪʝʣʴʥʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ. ʊʨʘʥʩʧʦʨʪʠʨʫʶʱʠʡ ʨʘʙʦʯʠʡ ʦʨʛʘʥ ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ ʰʥʝʢʘ ʩ ʧʝʨ-

ʬʦʨʠʨʦʚʘʥʥʳʤʠ ʚʠʪʢʘʤʠ, ʧʨʠʯʸʤ ʜʠʘʤʝʪʨ ʧʝʨʬʦʨʘʮʠʠ ʚʠʪʢʦʚ ʰʥʝʢʘ ʥʝ ʧʨʝ-

ʚʳʰʘʝʪ ʤʠʥʠʤʘʣʴʥʦʛʦ ʨʘʟʤʝʨʘ ʟʝʨʥʘ [178]. 
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ʈʠʩʫʥʦʢ 4.3 ï ʋʊʆɿ 2: 

1 - ʢʦʞʫʭ; 2 ï ʪʝʧʣʦʠʟʦʣʠʨʫʶʱʠʡ ʤʘʪʝʨʠʘʣ; 3 ï ʟʘʛʨʫʟʦʯʥʳʡ ʙʫʥʢʝʨ; 4 ï ʚr -

ʛʨʫʟʥʦʝ ʦʢʥʦ; 5 ï ʰʥʝʢ ʩ ʧʝʨʬʦʨʠʨʦʚʘʥʥʳʤʠ ʚʠʪʢʘʤʠ; 6 ï ʚʝʥʪʠʣʷʪʦʨ; 7 ï ʚʦʟ-

ʜʫʭʦʚʦʜ; 8 ï ʧʨʠʚʦʜ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʛʦ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ; 9 ï ʦʪʚʝʨʩʪʠʷ;          

10 - ʥʘʛʨʝʚʘʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ; 11 ï ʨʘʟʜʝʣʠʪʝʣʴʥʳʝ ʢʦʣʴʮʘ 

ʇʨʠ ʨʘʙʦʪʝ ʚʝʥʪʠʣʷʪʦʨʘ 6 ʥʘ ʥʘʛʥʝʪʘʥʠʝ ʠʩʧʘʨʠʚʰʘʷʩʷ ʠʟ ʟʝʨʥʘ ʚʣʘʛʘ 

ʫʜʘʣʷʝʪʩʷ ʧʦʪʦʢʦʤ ʚʦʟʜʫʭʘ ʯʝʨʝʟ ʧʝʨʬʦʨʘʮʠʶ ʚʠʪʢʦʚ ʰʥʝʢʘ 5 ʠ ʪʦʨʮʝʚʳʝ ʦʪ-

ʚʝʨʩʪʠʷ 9 ʚ ʢʦʞʫʭʝ 1. ɺ ʩʣʫʯʘʝ ʚʢʣʶʯʝʥʠʷ ʚʝʥʪʠʣʷʪʦʨʘ 7 ʥʘ ʚʩʘʩʳʚʘʥʠʝ ʚʦʜʷ-

ʥʳʝ ʧʘʨʳ ʫʜʘʣʷʶʪʩʷ ʠʟ ʫʩʪʘʥʦʚʢʠ ʧʦʪʦʢʦʤ ʚʦʟʜʫʭʘ, ʧʨʦʭʦʜʷʱʠʤ ʯʝʨʝʟ ʪʦʨʮʝ-

ʚʳʝ ʦʪʚʝʨʩʪʠʷ 9 ʢʦʞʫʭʘ 1, ʧʝʨʬʦʨʘʮʠʶ ʚʠʪʢʦʚ ʰʥʝʢʘ 5 ʠ ʜʘʣʝʝ - ʯʝʨʝʟ ʚʦʟʜʫʭʦ-

ʚʦʜ 7. 

ʊʘʢʦʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦʝ ʠʩʧʦʣʥʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʙʦʣʝʝ ʙʳʩʪʨʳʡ 

ʧʨʦʛʨʝʚ ʟʝʨʥʘ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʧʨʝʜʝʣʘʭ, ʢʦʪʦʨʳʝ ʥʝ ʩʥʠʞʘʶʪ 

ʧʦʩʝʚʥʳʝ ʠʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʡ ʫʩʪʘʥʦʚʢʠ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʫʜʝʣʴʥʫʶ ʵʥʝʨʛʦʸʤ-

ʢʦʩʪʴ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʟʝʨʥʘ, ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. 

ɺ ʮʝʣʦʤ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʋʊʆɿ 2 ʘʥʘʣʦʛʠʯʝʥ ʧʨʠʥʮʠʧʫ ʨʘʙʦʪʳ ʋʊʆɿ 1. 

ʇʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʟʝʨʥʘ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʚʥʦ-

ʤʝʨʥʦʛʦ ʧʨʦʛʨʝʚʘ ʟʝʨʥʘ ʚʦʟʤʦʞʥʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʋʊʆɿ 3 (ʨʠʩʫʥʦʢ 4.4) 

[179]. 
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ʈʠʩʫʥʦʢ 4.4 ï ʋʊʆɿ 3: 

1 ï ʢʦʞʫʭ; 2 ï ʩʣʦʡ ʪʝʧʣʦʠʟʦʣʠʨʫʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ; 3 - ʟʘʛʨʫʟʦʯʥʳʡ ʙʫʥʢʝʨ;       

4 ï ʚʳʛʨʫʟʥʦʝ ʦʢʥʦ; 5 ï ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʡ ʨʘʙʦʯʠʡ ʦʨʛʘʥ; 6 ï ʚʦʟʜʫʭʦʚʦʜ;       

7 ï ʚʠʥʪʦʚʳʝ ʦʧʦʨʳ; 8 ï ʢʦʣʴʮʘ; 9, 10 ï ʥʘʛʨʝʚʘʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ; 11 - ʚʝʥʪʠʣʷ-

ʪʦʨ; 12 ï ʧʘʪʨʫʙʦʢ; 13 ï ʧʨʠʚʦʜ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʛʦ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ 

ɼʘʥʥʘʷ ʫʩʪʘʥʦʚʢʘ ï ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʪʠʧʘ (ʧʘʪʝʥʪ ʈʌ ˉ 2371650). ɽʸ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʥʪʘʢʪʥʳʡ ʩʧʦʩʦʙ ʧʦʜ-

ʚʦʜʘ ʪʝʧʣʦʪʳ ʢ ʤʘʪʝʨʠʘʣʫ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʢʦʥʚʝʢʪʠʚʥʳʤ, ʘ ʪʘʢʞʝ ʢʘʞʜʳʡ ʠʟ ʵʪʠʭ 

ʩʧʦʩʦʙʦʚ ʧʦʜʚʦʜʘ ʪʝʧʣʦʪʳ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ. 

ʆʪʣʠʯʠ ̫ʋʊʆɿ 3 ʦʪ ʧʨʝʜʳʜʫʱʠʭ ʫʩʪʘʥʦʚʦʢ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. 

ɺʦʟʜʫʭʦʚʦʜ ʫʩʪʘʥʦʚʣʝʥ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʢʦʞʫʭʫ ʠ ʩʦʝʜʠʥʸʥ ʩ ʚʥʫʪʨʝʥʥʝʡ ʧʦ-

ʣʦʩʪʴʶ ʢʦʞʫʭʘ ʤʝʞʜʫ ʟʘʛʨʫʟʦʯʥʳʤ ʙʫʥʢʝʨʦʤ ʠ ʚʳʛʨʫʟʥʳʤ ʦʢʥʦʤ ʥʘ ʦʜʠʥʘʢʦ-

ʚʦʤ ʦʪ ʥʠʭ ʨʘʩʩʪʦʷʥʠʠ. ʆʧʦʨʳ ʚʳʧʦʣʥʝʥʳ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʦ 

ʚʳʩʦʪʝ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʚʦʟʜʫʭʦʚʦʜʝ ʧʦʤʝʱʝʥ ʥʘʛʨʝʚʘʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ, ʟʘ ʢʦʪʦ-

ʨʳʤ ʫʩʪʘʥʦʚʣʝʥ ʚʝʥʪʠʣʷʪʦʨ ʠ ʧʘʪʨʫʙʦʢ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʘʟʤʝʱʝʥʠʷ ʚ ʥʝʤ 

ʬʠʣʴʪʨʘ. 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʚʦʟʜʫʭʦʚʦʜʘ ʤʝʞʜʫ ʟʘʛʨʫʟʦʯʥʳʤ ʙʫʥʢʝʨʦʤ ʠ ʚʳʛʨʫʟʥʳʤ 

ʦʢʥʦʤ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦ ʠ ʠʥʪʝʥʩʠʚʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʦʮʝʩʩ ʚʦʟʜʫ-

ʭʦʦʙʤʝʥʘ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪ ɹʋʊʆɿ 3 ʟʘ ʩʯʝʪ ʫʣʫʯʰʝʥʠʷ ʫʩʣʦʚʠʡ 

ʧʨʦʭʦʞʜʝʥʠʷ ʚʦʟʜʫʭʘ ʯʝʨʝʟ ʩʣʦʡ ʟʝʨʥʘ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪ ɹʦʙʜʫʚʘ ʟʝʨʝʥ. ɺ ʨʝʟʫʣʴ-

ʪʘʪʝ ʫʣʫʯʰʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʦʙʨʘʙʦʪʘʥʥʦʛʦ ʟʝʨʥʘ. 

ɺʳʧʦʣʥʝʥʠʝ ʦʧʦʨ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʟʤʝʥʝʥʠʷ ʫʛʣʘ ʥʘʢʣʦʥʘ ʢʦʞʫʭʘ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦ ʛʦʨʠʟʦʥʪʘʣʠ ʠ ʬʠʢʩʠʨʦʚʘʥʠʷ ʚ ʟʘʜʘʥʥʦʤ ʧʦʣʦʞʝʥʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦ-

ʣʝʝ ʢʘʯʝʩʪʚʝʥʥʫ  ʁʦʙʨʘʙʦʪʢʫ ʟʝʨʥʘ ʟʘ ʩʯʝʪ ʚʳʩʦʢʦʡ ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʠ ʟʝʨʝʥ ʚʦ-

ʢʨʫʛ ʩʚʦʝʡ ʦʩʠ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʪʦʡ ʞʝ ʵʢʩʧʦʟʠʮʠʠ ʝʛʦ ʦʙʨʘʙʦʪʢʠ. ʕʪʘ ʦʩʦʙʝʥ-

ʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʋʊʆɿ 3 ʜʣʷ ʦʙʨʘ-
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ʙʦʪʢʠ ʟʝʨʥʘ ʙʦʣʴʰʠʥʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʠʤʝʶʱʠʭ ʨʘʟʣʠʯʥʳʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʪʨʝʥʠʷ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʫʩʪʨʦʡʩʪʚʘ. 

ʂʨʦʤʝ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʪʦʢʦʚ ʚʦʟʜʫʭʘ ʜʣʷ ʫʜʘʣʝʥʠʷ ʚʣʘʛʠ ʧʨʠʥ-

ʮʠʧ ʨʘʙʦʪʳ ʋʊʆɿ 3 ʘʥʘʣʦʛʠʯʝʥ ʧʨʠʥʮʠʧʫ ʨʘʙʦʪʳ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʫʩʪʘʥʦʚʦʢ. 

ʉ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ, 

ʧʦʚʳʰʝʥʠʷ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʦʙʝʩʧʝʯʝʥʠʷ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʷ ʟʝʨʥʘ ʧʦ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʜʣʷ ʙʦʣʝʝ ʨʘʚʥʦ-

ʤʝʨʥʦʛʦ ʧʨʦʛʨʝʚʘ ʟʝʨʥʦʚʦʛʦ ʩʣʦʷ ʥʘʤʠ ʧʨʝʜʣʦʞʝʥʘ ʋʊʆɿ 4 (ʧʘʪʝʥʪʳ ʈʌ       

ˉˉ 90970, 92603, 96466, 96467, 96468, 99130, 99131, 2411432, 2413912, 

110291) [180é199]. 

ʇʨʠʥʮʠʧʠʘʣʴʥʦʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦʝ ʦʪʣʠʯʠʝ ʋʊʆɿ 4 ʦʪ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ 

ʚʳʰʝ ʫʩʪʨʦʡʩʪʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. 

ʂʦʞʫʭ ʫʩʪʘʥʦʚʢʠ ʠʤʝʝʪ ʧʨʷʤʦʫʛʦʣʴʥʦʝ ʩʝʯʝʥʠʝ. ʊʨʘʥʩʧʦʨʪʠʨʫʶʱʠʡ ʨʘ-

ʙʦʯʠʡ ʦʨʛʘʥ ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ ʙʝʩʢʦʥʝʯʥʦʡ ʮʝʧʠ ʩʦ ʩʢʨʝʙʢʘʤʠ. ɺʥʫʪʨʠ ʢʦʞʫʭʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʘ ʛʨʝʶʱʘʷ ʧʣʘʩʪʠʥʘ, ʧʨʠʯʝʤ ʚʝʨʭʥʷʷ ʚʝʪʚʴ ʮʝʧʠ ʩʦ 

ʩʢʨʝʙʢʘʤʠ ʦʧʠʨʘʝʪʩʷ ʥʘ ʧʣʘʩʪʠʥʫ. ʅʘʛʨʝʚʘʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʨʘʟʤʝʱʝʥʳ ʤʝʞʜʫ 

ʟʘʛʨʫʟʦʯʥʳʤ ʙʫʥʢʝʨʦʤ ʠ ʚʳʛʨʫʟʥʳʤ ʦʢʥʦʤ ʩ ʥʠʞʥʝʡ ʩʪʦʨʦʥʳ ʛʨʝʶʱʝʡ ʧʣʘʩʪʠ-

ʥ.r ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʚʠʞʝʥʠʷ ʟʝʨʥʘ ʝʜʠʥʠʯʥʳʤ ʩʣʦʝʤ ʚ ʢʦʞʫʭʝ ʫʩʪʘʥʦʚʣʝʥʘ 

ʟʘʩʣʦʥʢʘ ï ʦʪʩʝʢʘʪʝʣʴ (ʨʠʩʫʥʦʢ 4.5). 

ɺʳʧʦʣʥʝʥʠʝ ʢʦʞʫʭʘ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʩʝʯʝʥʠʷ ʪʝʧʣʦʠʟʦʣʠʨʦʚʘʥʥʳʤ, ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʩʢʨʝʙʢʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʛʦ ʦʨʛʘʥʘ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝ-

ʛʫʣʠʨʦʚʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʛʨʝʚʘ ʛʨʝʶʱʝʡ ʧʣʘʩʪʠʥʳ - ʚʩʝ ʵʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʪʨʝʙʫʝʤʫʶ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ, ʘ ʪʘʢʞʝ ʩʥʠʞʘʝʪ ʟʘʪʨʘʪʳ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. 

 
ʈʠʩʫʥʦʢ 4.5 ï ʋʊʆɿ 4: 

1 ï ʢʦʞʫʭ, 2 - ʪʝʧʣʦʠʟʦʣʠʨʫʶʱʠʡ ʤʘʪʝʨʠʘʣ, 3 - ʟʘʛʨʫʟʦʯʥʳʡ ʙʫʥʢʝʨ, 4 - ʚʳʛʨʫʟ-

ʥʦʝ ʦʢʥʦ, 5 - ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʡ ʨʘʙʦʯʠʡ ʦʨʛʘʥʘ, 6 - ʥʘʛʨʝʚʘʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ, 

7 ï ʚʝʥʪʠʣʷʪʦʨ, 8 ï ʚʦʟʜʫʭʦʚʦʜ, 9 ï ʛʨʝʶʱʘʷ ʧʣʘʩʪʠʥʘ, 10 ï ʟʘʩʣʦʥʢʘ - ʦʪʩʝʢʘ-

ʪʝʣʴ 
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ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʋʊʆɿ 4 ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. ɺʢʣʶʯʘʶʪ ʥʘʛʨʝʚʘ-

ʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ 6. ʇʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʣʘʩʪʠʥʳ 9 

ʧʦʜʘʶʪ ʟʝʨʥʦ ʚ ʟʘʛʨʫʟʦʯʥʳʡ ʙʫʥʢʝʨ 3, ʦʪʢʫʜʘ ʦʥʦ ʧʦʩʪʫʧʘʝʪ ʥʘ ʛʨʝʶʱʫʶ ʧʣʘ-

ʩʪʠʥʫ 9, ʧʦ ʢʦʪʦʨʦʡ, ʚʨʘʱʘʷʩʴ, ʧʝʨʝʤʝʱʘʝʪʩʷ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʤ ʨʘʙʦʯʠʤ ʦʨ-

ʛʘʥʦʤ 5 ʚ ʝʜʠʥʠʯʥʦʤ ʩʣʦʝ ʢ ʚʳʛʨʫʟʥʦʤʫ ʦʢʥʫ 4. ʂʦʥʪʘʢʪʠʨʫʷ ʩ ʥʘʛʨʝʪʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʴʶ ʧʣʘʩʪʠʥʳ 9, ʟʝʨʥʦ ʪʘʢʞʝ ʥʘʛʨʝʚʘʝʪʩʷ, ʪʝʨʷʝʪ ʠʟʣʠʰʢʠ ʚʣʘʛʠ, ʢʦʪʦ-

ʨʳʝ ʚ ʚʠʜʝ ʧʘʨʘ ʚʳʜʫʚʘʶʪʩʷ ʯʝʨʝʟ ʟʘʛʨʫʟʦʯʥʳʡ ʙʫʥʢʝʨ 3 ʠ ʚʳʛʨʫʟʥʦʝ ʦʢʥʦ 4 

ʧʦʪʦʢʦʤ ʚʦʟʜʫʭʘ, ʩʦʟʜʘʚʘʝʤʳʤ ʚʝʥʪʠʣʷʪʦʨʦʤ 7 ʯʝʨʝʟ ʚʦʟʜʫʭʦʚʦʜ 8. ʂʦʥʩʪʨʫʢ-

ʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʢʨʝʙʢʦʚ ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʘʚʥʦʤʝʨʥʳʡ ʟʘʙʦʨ ʟʝʨʥʘ ʠʟ ʟʘʛʨʫ-

ʟʦʯʥʦʛʦ ʙʫʥʢʝʨʘ, ʘ ʪʘʢʞʝ ʚʨʘʱʝʥʠʝ ʝʛʦ ʚʦʢʨʫʛ ʩʚʦʝʡ ʦʩʠ ʧʨʠ ʜʚʠʞʝʥʠʠ ʚʜʦʣʴ 

ʧʣʘʩʪʠʥʳ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʨʘʚʥʦʤʝʨʥʳʡ ʥʘʛʨʝʚ. ʉʫʭʦʝ ʟʝʨʥʦ ʫʜʘʣʷʝʪʩʷ ʠʟ 

ʫʩʪʨʦʡʩʪʚʘ ʯʝʨʝʟ ʚʳʛʨʫʟʥʦʝ ʦʢʥʦ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʫʩʪʘʥʦʚʢʘ ʫʥʠʚʝʨʩʘʣʴʥʘ, ʪʘʢ ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʢʨʝʙʢʦ-

ʚʦʛʦ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʛʦ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʪʝʧʣʦʚʫʶ ʦʙʨʘ-

ʙʦʪʢʫ ʟʝʨʥʘ ʠ ʩʝʤʷʥ ʨʘʟʣʠʯʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʇʝʨʝʤʝʱʝʥʠʝ 

ʩʢʨʝʙʢʦʚʳʤ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʤ ʨʘʙʦʯʠʤ ʦʨʛʘʥʦʤ ʧʦʩʪʦʷʥʥʦ ʚʨʘʱʘʶʱʝʛʦʩʷ 

ʚʜʦʣʴ ʩʚʦʝʡ ʦʩʠ ʟʝʨʥʘ ʝʜʠʥʠʯʥʳʤ ʩʣʦʝʤ, ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʫʶ ʨʘʚ-

ʥʦʤʝʨʥʦʩʪʴ ʩʫʰʢʠ ʟʝʨʥʘ ʧʨʠ ʪʨʝʙʫʝʤʦʤ ʢʘʯʝʩʪʚʝ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʠ ʟʘʜʘʥʥʦʡ 

ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ. 

4.2 ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ 

ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ 

4.2.1 ʇʨʦʛʨʘʤʤʘ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʦʢ ʢʦʥʪʘʢʪʥʦʛʦ ʪʠʧʘ 

ʜʣʷ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʨʝʞʠʤʦʚ 

ʨʘʙʦʪʳ ʧʨʝʜʣʦʞʝʥʥʳʭ ʋʊʆɿ ʠ, ʛʣʘʚʥʦʝ, ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʧʨʝʜʧʦʩʳʣʦʢ ʠ ʚʳʚʦʜʦʚ ʥʘʤʠ ʙʳʣʘ ʧʨʠʥʷʪʘ ʩʣʝʜʫʶʱʘʷ ʧʨʦʛʨʘʤʤʘ ʣʘʙʦʨʘʪʦʨ-

ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [160, 161]: 

- ʨʘʟʨʘʙʦʪʢʘ ʠ ʠʟʛʦʪʦʚʣʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʋʊʆɿ; ʚʳʷʚʣʝʥʠʝ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʨʘʙʦʪʳ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʋʊʆɿ ʠ ʩʨʘʚʥʝʥʠʝ ʝʝ ʩ ʨʘʩʯʝʪʥʦʡ 

ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ; 

- ʦʙʦʩʥʦʚʘʥʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʨʝʞʠʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʋʊʆɿ ʩ ʫʯʝʪʦʤ ʚʳ-

ʷʚʣʝʥʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ; 

- ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʚʳʙʨʘʥʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥr ʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʨʝʞʠ-

ʤʦʚ ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʦʢ ʥʘ ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ ʠ ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ; 

- ʧʨʦʚʝʜʝʥʠʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-

ʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʎʝʣʴʶ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠ-

ʤʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʧʨʝʜʣʦʞʝʥʥʳʭ ʋʊʆɿ 

ʜʣʷ ʧʦʚʳhʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʦʣʫʯʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ, ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ ʥʘ 

ʧʨʦʮʝʩʩ ʧʨʠ ʧʦʜʜʝʨʞʘʥʠʠ ʟʘʜʘʥʥʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ. 

ɹʣʦʢ-ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʪʝʧʣʦ-
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ʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 4.6. 

 
ʈʠʩʫʥʦʢ 4.6 - ɹʣʦʢ-ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʨʦʮʝʩʩʘ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʩʪʘʚʣʝʥʥʳʤʠ ʟʘʜʘʯʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʧʦ-

ʵʪʘʧʥʦ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ʕʪʘʧʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʥʫʤʝʨʦʚʘ-

ʥʳ ʚ ʧʦʨʷʜʢʝ ʠʭ ʚʳʧʦʣʥʝʥʠʷ, ʪʠʧʦʚʳʝ ʧʦʪʦʢʠ ʠʥʬʦʨʤʘʮʠʠ ʧʦʢʘʟʘʥʳ ʩʧʣʦʰ-

ʥʳʤʠ ʣʠʥʠʷʤʠ ʩʦ ʩʪʨʝʣʢʘʤʠ, ʘ ʥʝʪʠʧʦʚʳʝ - ʧʫʥʢʪʠʨʥʳʤʠ. 

ʇʦʩʣʝ ʠʟʫʯʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʚʦʧʨʦʩʘ, ʥʘʢʦʧʣʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʝʡ ʠʥʬʦʨʤʘʮʠʠ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ 

ʚʢʣʶʯʘʣʠ ʚ ʩʝʙʷ: 

- ʨʘʟʨʘʙʦʪʢʫ, ʠʟʛʦʪʦʚʣʝʥʠʝ, ʦʪʣʘʜʢʫ ʣʘʙʦʨʘʪʦʨʥʦʡ ʋʊʆɿ ʠ ʧʨʦʚʝʜʝʥʠʝ 

ʧʦʠʩʢʦʚʳʭ ʦʧʳʪʦʚ; 

- ʧʣʘʥʠʨʦʚʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʨʘʟʨʘʙʦʪʢʫ ʯʘʩʪʥʳʭ ʤʝʪʦʜʠʢ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ; 

- ʚʳʙʦʨ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ ʠ ʧʦʜʛʦʪʦʚʢʫ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʧʨʠʙʦʨʦʚ ʢ ʨʘʙʦʪʝ; 
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- ʧʨʦʚʝʜʝʥʠʝ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʧʣʘʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʧʳʪʦʚ ʠ ʘʥʘʣʠʟ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʇʨʠ ʬʦʨʤʫʣʠʨʦʚʢʝ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʤʠ ʫʯʠʪʳʚʘʣʠʩʴ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʧʨʦʮʝʩʩʘ ʠ ʦʞʠʜʘʝʤʳʡ ʨʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʇʨʝʜʤʝʪʦʤ ʘʥʘʣʠʟʘ ʧʨʠ ʦʙʟʦʨʝ ʨʘʥʝʝ ʚʳʧʦʣʥʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʣʫ-

ʞʠʣʠ ʥʦʚʳʝ ʠʜʝʠ ʠ ʟʘʜʘʯʠ, ʧʦʜʭʦʜʳ ʢ ʨʝʰʝʥʠʶ ʵʪʠʭ ʟʘʜʘʯ, ʨʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʚʦʟʤʦʞʥʳʝ ʧʫʪʠ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚ-

ʣʝʥʥʦʡ ʮʝʣʠ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʨʘʥʞʠʨʦʚʘʣʠ ʟʥʘʯʠʤʦʩʪʴ ʬʘʢʪʦʨʦʚ 

ʧʨʦʮʝʩʩʘ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʩ ʪʝʤ, ʯʪʦʙʳ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʥʝʟʥʘʯʠʤʳʤʠ ʬʘʢ-

ʪʦʨʘʤʠ ʤʦʞʥʦ ʙʳʣʦ ʧʨʝʥʝʙʨʝʯʴ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝ-

ʩʣʦʞʥʫʶ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʘʜʝʢʚʘʪʥʦʩʪʠ ʠ 

ʫʧʨʦʩʪʠʪʴ ʝʝ ʧʦʩʣʝʜʫʶʱʠʡ ʘʥʘʣʠʟ. ʊʘʢʞʝ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʦʙʣʘʩʪʴ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʩ ʫʯʝʪʦʤ ʠʤʝʶʱʠʭʩʷ ʦʛʨʘʥʠʯʝʥʠʡ [164]. 

ʕʪʘʧʳ 3é5, ʩʚʷʟʘʥʥʳʝ ʩ ʩʦʟʜʘʥʠʝʤ ʠ ʦʪʣʘʜʢʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʋʊʆɿ 

ʠ ʧʨʦʚʝʜʝʥʠʝʤ ʧʦʠʩʢʦʚʳʭ ʦʧʳʪʦʚ, ʧʦʟʚʦʣʠʣʠ ʦʪʨʘʙʦʪʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʬʦʨ-

ʤʫʣʠʨʦʚʢʠ ʟʘʜʘʯʠ ʠ ʫʪʦʯʥʠʪʴ ʤʝʪʦʜʠʢʫ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ (ʵʪʘʧ 7). 

ʕʪʘʧʳ 6 ʠ 7 ʩʦʩʪʘʚʠʣʠ ʦʩʥʦʚʫ ʤʝʪʦʜʠʯʝʩʢʦʡ ʯʘʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʘʟʥʘʯʝʥʠʝ ʵʪʠʭ ʠ ʧʦʩʣʝʜʫʶʱʠʭ ʵʪʘʧʦʚ ʧʦʥʷʪʥʦ ʠʟ ʥʘʠʤʝʥʦʚʘ-

ʥʠʷ. 

ʅʘʜʝʞʥʦʩʪʴ ʦʧʳʪʦʚ ʦʮʝʥʠʚʘʣʠ ʧʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ɸʜʣʝʨʘ, ɺʝʜʝʥʷʧʠʥʘ, 

ʄʝʣʴʥʠʢʦʚʘ ʠ ʜʨ. 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʨʘʙʘʪʳʚʘʣʠ ʩ ʧʨʠʤʝʥʝ-

ʥʠʝʤ ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʥʘ ʇʕɺʄ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤ 

çMathcad - 14è, çStatistiʩa ï 10è ʠ çDerive - 6è ʠ ʜʨ. ʇʨʠ ʵʪʦʤ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʦʙʨʘʱʘʣʠ ʥʘ ʢʨʠʪʝʨʠʠ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠ ʟʥʘʯʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘ-

ʪʦʚ ʦʧʳʪʦʚ, ʘ ʪʘʢʞʝ ʘʜʝʢʚʘʪʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ [168, 

172, 173]. 

4.2.2 ʄʝʪʦʜʠʢʘ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʦʩʥʦʚʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ɼʣ̫ ʩʦʢʨʘʱʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʦʧʳʪʦʚ ʧʨʠ ʚʳʙʦʨʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʯʝʪʘʥʠʷ 

ʧʝʨʝʤʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʧʨʦʮʝʩʩ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ, ʧʨʠ-

ʤʝʥʷʣʠ ʢʨʠʪʝʨʠʡ, ʢʦʪʦʨʳʤ ʩʣʫʞʠʣ ʧʦʢʘʟʘʪʝʣʴ ʩʫʤʤʘʨʥʳʭ ʫʜʝʣʴʥʳʭ ʟʘʪʨʘʪ 

ʵʥʝʨʛʠʠ ʥʘ 1 ʢʛ ʠʩʧʘʨʝʥʥʦʡ ʚʣʘʛʠ q, ʢɼʞ/ʢʛ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʦʪʥʦʰʝʥʠʝ 

ʨʘʩʭʦʜʫʝʤʦʡ ʥʘ ʩʫʰʢʫ ʪʝʧʣʦʪʳ Q, ʢɼʞ, ʢ ʤʘʩʩʝ ʠʩʧʘʨʝʥʥʦʡ ʚʣʘʛʠ M, ʢʛ [152]. 

ʕʪʦʪ ʢʨʠʪʝʨʠʡ ʦʙʣʘʜʘʝʪ ʜʦʩʪʘʪʦʯʥʦʡ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴʶ ʠ ʧʦʟʚʦʣʷʝʪ 

ʩʨʘʚʥʠʚʘʪʴ ʤʝʞʜʫ ʩʦʙʦʡ ʩʫʰʠʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ. ʅʘʧʨʠʤʝʨ, 

ʧʨʠ ʠʟʚʝʩʪʥʳʭ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʥʘʯʘʣʴʥʦʡ ʠ ʢʦʥʝʯʥʦʡ ʚʣʘʞʥʦʩʪʠ ʟʝʨ-

ʥʘ, ʘ ʪʘʢʞʝ ʨʘʩʭʦʜʝ ʪʦʧʣʠʚʘ ʚ ʩʫʰʠʣʢʘʭ ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʪʠʧʘ ʩ ʫʯʝʪʦʤ ʪʝʧʣʦʪʳ 

ʩʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ, ʢʦʪʦʨʫʶ ʦʧʨʝʜʝʣʷʪʁ ʧʦ ʩʧʨʘʚʦʯʥʳʤ ʜʘʥʥʳʤ, ʤʦʞʥʦ ʣʝʛʢʦ 

ʦʧʨʝʜʝʣʠʪʴ ʩʫʤʤʘʨʥʳʝ ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʪʝʧʣʦʪʳ ʥʘ 1 ʢʛ ʠʩʧʘʨʝʥʥʦʡ ʚʣʘʛʠ. 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʦʚ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʘʥʦʤ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘ, ʧʦʣʫʯʝʥʳ ʥʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦ-

ʜʝʣʝʡ ʧʨʦʮʝʩʩʦʚ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ ʚ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʋʊʆɿ. 

ɼʣʷ ʦʮʝʥʢʠ ʦʪʢʣʦʥʝʥʠʷ ʧʘʨʘʤʝʪʨʘ ʦʧʪʠʤʠʟʘʮʠʠ ʦʪ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʚʳ-
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ʯʠʩʣʷʣʠ ʜʠʩʧʝʨʩʠʶ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ ʧʦ ʜʘʥʥʳʤ m ʧʘʨʘʣʣʝʣʴʥʳʭ ʥʘʙʣʶʜʝ-

ʥʠʡ ʤʘʪʨʠʮʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ ʧʣʘʥʘ ʧʦ ʬʦʨʤʫʣʝ [1]: 

                                                   

( )

1

2

,

2

-

-

=
ä

m

yy

S
jvv

v
,                                         (4.1) 

ʛʜʝ 
2

vS  - ʜʠʩʧʝʨʩʠʷ ʚ v-ʦʡ ʪʦʯʢʝ; j - ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʦʧʳʪʘ ʚ 

ʜʘʥʥʦʡ ʪʦʯʢʝ ʧʣʘʥʘ ʤʘʪʨʠʮʳ; 
nʫ - ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 

ʦʧʪʠʤʠʟʘʮʠʠ ʚ m ʧʘʨʘʣʣʝʣʴʥʳʭ ʦʧʳʪʘʭ ʚ ʪʦʯʢʝ v; yv, j - ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʦʧ-

ʪʠʤʠʟʘʮʠʠ ʚ v-ʦʡ ʪʦʯʢʝ; (m - 1) - ʯʠʩʣʦ ʧʘʨʘʣʣʝʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʚ ʪʦʯʢʘʭ 

ʧʣʘʥʘ ʤʘʪʨʠʮʳ. 

ʆʜʥʦʨʦʜʥʦʩʪ ɹʜʠʩʧʝʨʩʠʡ ʧʨʦʚʝʨʷʣʠ ʩ ʧʦʤʦʱʴʶ ʢʨʠʪʝʨʠʷ ʂʦʭʨʝʥʘ G, ʦʩ-

ʥʦʚʘʥʥʦʛʦ ʥʘ ʟʘʢʦʥʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʪʥʦʰʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʠʩʧʝʨʩʠʠ ʢ 

ʩʫʤʤʝ ʚʩʝʭ ʜʠʩʧʝʨʩʠʡ, ʪ. ʝ. 

                                                             

ä
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=
N

v

v

v

S

S
G

1

2

2

max ,                                             (4.2) 

ʛʜʝ 
2

max uS  - ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʠʩʧʝʨʩʠʷ ʚ v-ʦʡ ʪʦʯʢʝ; ä
=

N

S
1

2

u

u  - ʩʫʤʤʘ ʚʩʝʭ ʜʠʩʧʝʨʩʠʡ; 

N - ʦʙʱʝʝ ʯʠʩʣʦ ʪʦʯʝʢ ʧʣʘʥʘ ʤʘʪʨʠʮʳ. 

ɻʠʧʦʪʝʟʫ ʦ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʧʨʦʚʝʨʷʣʠ ʧʨʠ ʟʘʜʘʥʥʦʤ 

ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ q = 5 %. ʂʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ ʂʦʭʨʝʥʘ ʥʘʭʦʜʠʣʠ 

ʧʦ ʧʨʠʣʦʞʝʥʠʶ ɽ [134] ʧʨʠ ʯʠʩʣʝ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ɜʯ = m - 1 ʠ ɜʟʥ = N - 1. ɺ 

ʩʣʫʯʘʝ, ʝʩʣʠ ʨʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ G ʦʢʘʟʳʚʘʣʦʩʴ ʤʝʥʴʰʝ ʥʘʡʜʝʥʥʦʛʦ ʧʦ ʪʘʙʣʠʮʝ, 

ʛʠʧʦʪʝʟʫ ʦʙ ʦʜʥʦʨʦʜʥʦʩʪʠ ʜʠʩʧʝʨʩʠʡ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʥʠ-

ʤʘʣʠ. 

ɼʠʩʧʝʨʩʠʶ ʧʘʨʘʤʝʪʨʘ ʦʧʪʠʤʠʟʘʮʠʠ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʬʦʨʤʫʣʝ: 

                                                  {}
N

S

ySS

N

v

vä
=== 1

2

22 ,                                          (4.3) 

ʛʜʝ S
2
{y} - ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʜʠʩʧʝʨʩʠʡ ʚʩʝʭ ʨʘʟʣʠʯʥʳʭ ʪʦʯʝʢ ʧʣʘʥʘ ʤʘʪ-

ʨʠʮʳ ʠʣʠ ʜʠʩʧʝʨʩʠʷ ʧʘʨʘʤʝʪʨʘ ʦʧʪʠʤʠʟʘʮʠʠ; 
2

vS  - ʜʠʩʧʝʨʩʠʷ ʚ v-ʦʡ ʪʦʯʢʝ; ä
=

N

v

vS
1

2
 

- ʩʫʤʤʘ ʚʩʝʭ ʜʠʩʧʝʨʩʠʡ. 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ ʨʘʩʩʯʠʪʳʚʘʣʠ ʥʘ ʇʕɺʄ ʩ ʧʦʤʦʱʴʶ 

ʧʨʦʛʨʘʤʤʳ çStatistica-10è [28, 42, 212, 273]. 

ɼʠʩʧʝʨʩʠʶ ʦʰʠʙʢʠ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʨʝʩʩʠʠ ʚʳʯʠʩʣʷʣʠ ʧʦ 

ʬʦʨʤʫʣʝ [2]: 

                                                 {} {}( )NmySbS i

22 = .                                           (4.4) 

ʉʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʜʠʩʧʝʨʩʠʠ ʦʰʠʙʢʠ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬ-

ʬʠʮʠʝʥʪʘ ʨʝʛʨʝʩʩʠʠ bi ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʬʦʨʤʫʣʝ: 

                                                    {}
{}

Nm

yS
bS i

2
2 = .                                              (4.5) 
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ɿʥʘʯʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʨʝʩʩʠʠ ʧʨʦʚʝʨʷʣʠ ʩ ʧʦʤʦʱʴʶ ʢʨʠʪʝʨʠʷ 

ʉʪʴʶʜʝʥʪʘ. ɼʣʷ ʢʘʞʜʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ 

                                                            ti = |bi|/S{bi},                                           (4.6) 

ʛʜʝ |bi| - ʨʘʩʩʯʠʪʘʥʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʝʛʨʝʩʩʠʠ. 

ʇʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ q = 5 % ʧʨʦʚʝʨʷʣʠ ʛʠʧʦʪʝʟʳ ʦ ʟʥʘʯʠʤʦʩʪʠ ʢʦʵʬ-

ʬʠʮʠʝʥʪʘ bi. ʇʨʠ ʯʠʩʣʝ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ɜt = N(m - 1) ʥʘʭʦʜʠʣʠ ʪʘʙʣʠʯʥʦʝ 

ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ tʢʨ ʠ ʩʨʘʚʥʠʚʘʣʠ ʝʛʦ ʩ ʨʘʩʯʝʪʥʳʤ ti. ɺ ʩʣʫʯʘʝ 

ʙʦʣʴʰʝʛʦ ʟʥʘʯʝʥʠʷ ti ʢʦʵʬʬʠʮʠʝʥʪ bi ʧʨʠʟʥʘʚʘʣʠ ʟʥʘʯʠʤʳʤ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫ-

ʯʘʝ bi ʩʯʠʪʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʟʥʘʯʠʤʳʤ, ʠ ʝʛʦ ʦʪʙʨʘʩʳʚʘʣʠ ʙʝʟ ʧʝʨʝʩʯʝʪʘ 

ʦʩʪʘʣʴʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ. 

ɸʜʝʢʚʘʪʥʦʩʪʴ ʤʦʜʝʣʠ ʧʨʦʚʝʨʷʣʠ ʩ ʧʦʤʦʱʴʶ F-ʢʨʠʪʝʨʠʷ ʌʠʰʝʨʘ [34, 223, 

242]: 

                                                      F = S
2
ad/S

2
{ y} ,                                              (4.7) 

ʛʜʝ S
2
ad - ʦʮʝʥʢʘ ʜʠʩʧʝʨʩʠʠ ʘʜʝʢʚʘʪʥʦʩʪʠ; S

2
{ y} - ʜʠʩʧʝʨʩʠʷ ʧʘʨʘʤʝʪʨʘ ʦʧʪʠʤʠ-

ʟʘʮʠʠ. 
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,                                          (4.8) 

ʛʜʝ l - ʯʠʩʣʦ ʟʥʘʯʠʤʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ (ʚʢʣʶʯʘʷ b0); ώȟ᷈ - ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ 

ʦʞʠʜʘʥʠʝ ʧʘʨʘʤʝʪʨʘ ʦʧʪʠʤʠʟʘʮʠʠ, ʧʦʜʩʯʠʪʘʥʥʦʝ ʧʦ ʫʨʘʚʥʝʥʠʶ ʨʝʛʨʝʩʩʠʠ. 

4.2.3 ʈʝʘʣʠʟʘʮʠʷ ʧʣʘʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʝʛʦ ʨʝʟʫʣʴʪʘʪʳ 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʣʘʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʩʦʟʜʘʥʳ ʣʘʙʦʨʘʪʦʨ-

ʥʳʝ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ ʧʦ ʧʨʝʜʣʦʞʝʥʥʳʤ ʚʳʰʝ ʟʘʧʘʪʝʥ-

ʪʦʚʘʥʥʳʤ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʩʭʝʤʘʤ: ʋʊʆɿ 1, ʋʊʆɿ 2, ʋʊʆɿ 3 ʠ ʋʊʆɿ 4. 

ʇʨʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʋʊʆɿ 1 ʩʫʠhʣʠ ʩʝʤʝʥʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, 

ʋʊʆɿ 2 - ʟʝʨʥʦ ʧʰʝʥʠʮʳ ʠ ʨʞʠ, ʘ ʪʘʢʞʝ ʚʳʧʦʣʥʷʣʠ ʪʝʨʤʠʯʝʩʢʦʝ ʦʙʝʟʟʘʨʘʞʠʚʘ-

ʥʠʝ ʟʝʨʥʘ ʧʰʝʥʠʮʳ ʠ ʷʯʤʝʥʷ, ʋʊʆɿ 3 ʠʩʩʣʝʜʦʚʘʣʠ ʧʨʠ ʩʫʰʢʝ ʠ ʦʙʞʘʨʠʚʘʥʠʠ 

ʟʝʨʥʘ ʷʯʤʝʥʷ, ʋʊʆɿ 4 - ʧʨʠ ʩʫʰʢʝ ʟʝʨʥʘ ʦʚʩʘ, ʧʰʝʥʠʮʳ, ʨʞʠ ʠ ʪʝʨʤʠʯʝʩʢʦʤ 

ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʠ ʟʝʨʥʘ ʦʚʩʘ. 

ʅʠʞʝ ʦʧʠʩʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʸʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ. 

ʅʘ ʨʠʩʫʥʢʝ 4.7 ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʦʮʝʩʩ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʋʊʆɿ 1. 



199 

 

 
ʈʠʩʫʥʦʢ 4.7 ï ʋʊʆɿ 1 ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ: 

1 ï ʨʘʤʘ; 2 ï ʢʦʞʫʭ; 3 ï ʙʫʥʢʝʨ ʟʘʛʨʫʟʦʯʥʳʡ; 4 ï ʣʦʪʦʢ ʚʳʛʨʫʟʥʦʡ; 5 ï ʟʘʩʣʦʥʢʘ; 

6 ï ʰʠʙʝʨ; 7 ï ʚʝʥʪʠʣʷʪʦʨ; 8 ï ʚʳʧʨʷʤʠʪʝʣʴ ʪʦʢʘ; 9 ï ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ; 10 ï ʨʝ-

ʜʫʢʪʦʨ; 11 ï ʚʦʟʜʫʭʦʚʦʜ; 12 ï ʢʦʤʧʣʝʢʪ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ; 13 - ʪʝʧʣʦʦʙ-

ʤʝʥʥʠʢ 

ʋʩʪʘʥʦʚʢʘ ʩʤʦʥʪʠʨʦʚʘʥʘ ʥʘ ʞʝʩʪʢʦʡ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʨʘʤʝ 1 ʠ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʪʝʧʣʦʦʙʤʝʥʥʠʢ 13, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʢʦʞʫʭ ʩ ʵʣʝʢ-

ʪʨʦʥʘʛʨʝʚʘʪʝʣʝʤ, ʰʥʝʢʦʚʳʡ ʧʝʨʬʦʨʠʨʦʚʘʥʥʳʡ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʡ ʨʘʙʦʯʠʡ ʦʨ-

ʛʘʥ (ʨʠʩʫʥʦʢ 4.8), ʚʝʥʪʠʣʷʪʦʨ 7 ʩ ʚʦʟʜʫʭʦʚʦʜʦʤ 11. 

 
ʈʠʩʫʥʦʢ 4.8 ï ʊʨʘʥʩʧʦʨʪʠʨʫʶʱʠʡ ʨʘʙʦʯʠʡ ʦʨʛʘʥ ʋʊʆɿ 1 

ʋʊʆɿ 1 ʧʦʟʚʦʣʷʝʪ ʠʩʩʣʝʜʦʚʘʪ ɹʧʨʦʮʝʩʩ ʩʫʰʢʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʝʤʧʝʨʘʪʫ-

ʨʘʭ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʨʘʟʥʦʡ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ ʰʥʝʢʘ, ʨʘʟʣʠʯʥʦʡ ʧʨʦʜʦʣ-

ʞʠʪʝʣʴʥʦʩʪʠ ʢʦʥʪʘʢʪʘ ʤʘʪʝʨʠʘʣʘ ʩ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʙʝʟ ʦʙʜʫʚʘ ʠ ʩ ʦʙ-

ʜʫʚʦʤ ʤʘʪʝʨʠʘʣʘ ʚʦʟʜʫʭʦʤ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʢʦʨʦʩʪʷʭ ʝʛʦ ʜʚʠʞʝʥʠʷ. ʇʘʨʘʤʝʪʨʳ 

ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʤʦʞʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʣʝʢʪʘ ʠʟʤʝʨʠʪʝʣʴʥʳʭ 

ʧʨʠʙʦʨʦʚ 12 (ʨʠʩʫʥʦʢ 4.7). 

ɻʨʝʶʱʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʋʊʆɿ 1 ʨʘʩʧʦʣʦʞʝʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʠ ʠʤʝʝʪ ʬʦʨ-

ʤʫ ʧʦʣʦʛʦ ʮʠʣʠʥʜʨʘ. ʊʘʢʘʷ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʬʦʨʤʘ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʩʦ-

ʩʪʦʷʥʠʠ ʦʙʝʩʧʝʯʠʪʴ ʭʦʨʦʰʠʡ ʢʦʥʪʘʢʪ ʩ ʥʝʡ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʧʨʦʩʪʦʤ ʢʦʥʩʪʨʫʢ-

ʪʠʚʥʦʤ ʠʩʧʦʣʥʝʥʠʠ. ɻʨʝʶʱʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʪʱʘʪʝʣʴʥʦ ʦʙʨʘʙʦʪʘʥʘ ʠ ʦʪʧʦʣʠʨʦ-

ʚʘʥʘ ʩ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ, ʢʦʪʦʨʘʷ ʢʦʥʪʘʢʪʠʨʫʝʪ ʩ ʚʳʩʫʰʠʚʘʝʤʳʤ ʤʘʪʝʨʠʘ-

ʣʦʤ. ʕʣʝʢʪʨʠʯʝʩʢʠʡ ʥʘʛʨʝʚʘʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ ʧʦʟʚʦʣʷʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴ ʪʝʤʧʝʨʘ-

ʪʫʨʫ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪ 20 Áʉ ʜʦ 200 Áʉ. ʀʟʤʝʨʷʶʪ ʪʝʤʧʝʨʘʪʫʨʫ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʠ ʧʨʦʚʝʨʷʶʪ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʦʧʳʪʘ ʨʘʚʥʦʤʝʨʥʦʩʪ ɹʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ 

ʧʦ ʜʣʠʥʝ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠ ʧʦʤʦʱʠ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʥʝʡ ʪʝʨʤʦʧʘʨ. 



200 

 

ʊʨʘʥʩʧʦʨʪʠʨʫʶʱʠʡ ʨʘʙʦʯʠʡ ʦʨʛʘʥ ʚʳʧʦʣʥʝʥ ʠʟ ʧʝʨʬʦʨʠʨʦʚʘʥʥʦʡ ʪʨʫʙʳ, 

ʥʘ ʢʦʪʦʨʦʡ ʟʘʢʨʝʧʣʝʥʳ ʚʠʪʢʠ ʰʥʝʢʘ. ʇʨʠʚʦʜ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʪ ʵʣʝʢʪʨʦʜʚʠʛʘ-

ʪʝʣʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 9 ʯʝʨʝʟ ʨʝʜʫʢʪʦʨ 10 ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʣʘʚʥʦʛʦ ʠʟʤʝʥʝʥʠʷ 

ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʰʥʝʢʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʛʦ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ. 

ʇʨʠʩʧʦʩʦʙʣʝʥʠʝ ʜʣʷ ʫʜʘʣʝʥʠʷ ʧʘʨʦʚ ʚʣʘʛʠ ʩʦʩʪʦʠʪ ʠʟ ʮʝʥʪʨʦʙʝʞʥʦʛʦ 

ʚʝʥʪʠʣʷʪʦʨʘ 7, ʩʦʝʜʠʥʝʥʥʦʛʦ ʩ ʢʦʞʫʭʦʤ 2 ʩ ʧʦʤʦʱʴʶ ʚʦʟʜʫʭʦʚʦʜʘ 11. ʂʦʣʠʯʝ-

ʩʪʚʦ ʦʪʩʘʩʳʚʘʝʤʦʛʦ ʚʦʟʜʫʭʘ ʨʝʛʫʣʠʨʦʚʘʣʠ ʠʟʤʝʥʝʥʠʝʤ ʧʦʣʦʞʝʥʠʷ ʰʠʙʝʨʘ 6. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʋʊʆɿ 1 ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʰʠʨʦ-

ʢʠʭ ʧʨʝʜʝʣʘʭ ʠʟʤʝʥʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʨʝʞʠʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ: ʯʘʩʪʦʪ r

ʚʨʘʱʝʥʠʷ ʰʥʝʢʘ ï ʦʪ 1 ʩ
-1
 ʜʦ 3 ʩ

-1
 ʠʟʤʝʥʝʥʠʝʤ ʥʘʧʨʷʞʝʥʠʷ, ʧʦʜʘʚʘʝʤʦʛʦ ʥʘ ʜʚʠ-

ʛʘʪʝʣʴ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʦʪ 80 ɺ ʜʦ 225 ɺ, ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʩʝʤʷʥ ʧʦʜʩʦʣ-

ʥʝʯʥʠʢʘ ʦʪ 0,0027 ʤ/ʩ ʜʦ 0,0076 ʤ/ʩ; ʤʦʱʥʦʩʪʠ ʥʘʛʨʝʚʘʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʦʪ ʪʨʝʙʫʝʤʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪ 0,9 ʜʦ 1,35 ʢɺʪ; 

ʤʦʱʥʦʩʪʠ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʧʨʠʚʦʜʘ ʰʥʝʢʘ ï ʦʪ 0,04 ʜʦ 0,16 ʢɺʪ. ʄʦʱʥʦʩʪʴ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʚʝʥʪʠʣʷʪʦʨʘ ʥʘ ʨʘʟʥʳʭ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ ʋʊʆɿ 1 ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝ ʠʟʤʝʥʷʣʘʩʴ ʠ ʩʦʩʪʘʚʣʷʣʘ 0,26 ʢɺʪ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʋʊʆɿ 1 ʥʘʤʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ. 

ɺ ʧʨʦʮʝʩʩʝ ʧʦʠʩʢʦʚʳʭ ʦʧʳʪʦʚ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʦʪʩʫʪʩʪʚʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦ-

ʛʦ ʵʬʬʝʢʪʘ ʧʨʠ ʩʫʰʢʝ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʧʨʠ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ ʰʥʝʢʘ ʤʝʥʝʝ 

1 ʩ
-1
 ʠ ʪʝʤʧʝʨʘʪʫʨʝ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʙʦʣʝʝ 200 Áʉ ʙʝʟ ʫʜʘʣʝʥʠʷ ʚʣʘʛʠ ʠʟ 

ʟʦʥʳ ʩʫʰʢʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʶʪ ʩʫʤʤʘʨʥʳʝ ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪ rʪʝʧ-

ʣʦʪʳ ʥʘ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ, ʢʦʪʦʨʳʝ ʧʨʝʚʳʰʘʣʠ 7 ʄɼʞ/ʢʛ, ʘ ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ 

ʥʘ ʚʳʭʦʜʝ ʠʟ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨ  rʧʨʝʚʳʰʘʝʪ 45 Üʉ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʢʨʠʪʠʯʝʩʢʦ-

ʤʫ ʩʥʠʞʝʥʠʶ ʚʩʭʦʞʝʩʪʠ ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʟʝʨʥʘ. 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʦʚ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʘʥʦʤ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘ, ʧʦʣʫʯʝʥʳ ʥʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦ-

ʜʝʣʠ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʚ ʋʊʆɿ 1. 

ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʥʳʭ ʦʧʳʪʦʚ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʩʣʝ-

ʜʫʶʱʝʝ ʫʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ ʚ ʥʘʪʫʨʘʣʴʥʳʭ ʟʥʘʯʝʥʠʷʭ ʬʘʢʪʦʨʦʚ ʜʣʷ ʯʘʩʪʥʦʛʦ 

ʩʣʫʯʘʷ, ʢʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ t = 130 Áʉ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʥʘʯʘʣʴʥʦʤʫ (ʥʫʣʝʚʦʤʫ) ʫʨʦʚʥʶ ʚʘʨʴʠʨʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʬʘʢʪʦʨʘ: 
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q vvvvvv --++-= ,  (4.9) 

ʛʜʝ q ï ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʪʝʧʣʦʪʳ ʥʘ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ, ʄɼʞ/ʢʛ; vʟ ï ʩʢʦʨʦʩʪʴ 

ʜʚʠʞʝʥʠʷ ʩʝʤʷʥ, ʤ/ʩ; vʚ ï ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ, ʤ/ʩ. 

ʂʦʨʨʝʣʷʮʠʦʥʥʦʝ ʦʪʥʦʰʝʥʠʝ, ʦʧʨʝʜʝʣʝʥʥʦʝ ʧʦ ʬʦʨʤʫʣʝ [79, 274] 

                                      
( ) ( )

( )ä
ä ä

-

---
=

2
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R x ,                                        (4.10) 

ʛʜʝ ( )ä -
2

yy  - ʩʫʤʤʘ ʢʚʘʜʨʘʪʦʚ ʦʪʢʣʦʥʝʥʠʡ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʧʘʨʘ-

ʤʝʪʨʘ ʦʧʪʠʤʠʟʘʮʠʠ ʦʪ ʦʙʱʝʡ ʩʨʝʜʥʝʡ ʘʨʠʬʤʝʪʠʯʝʩʢʦʡ y ; ( )ä -
2

x
yy  - ʩʫʤʤʘ 

ʢʚʘʜʨʘʪʦʚ ʦʪʢʣʦʥʝʥʠʡ ʧʘʨʘʤʝʪʨʘ ʦʧʪʠʤʠʟʘʮʠʠ ʚ ʢʦʥʢʨʝʪʥʳʭ ʪʦʯʢʘʭ ʧʣʘʥʘ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘ ʦʪ ʯʘʩʪʥʳʭ ʩʨʝʜʥʠʭ xy , ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʧʨʝʜʝʣʝʥʥʳʤ, ʬʠʢʩʠʨʦ-
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ʚʘʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʦʢʘʟʘʣʦʩʴ ʨʘʚʥʳʤ 0,942. 

ʊʘʙʣʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ tʪ ʧʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ 0,05 ʠ 

ʯʠʩʣʝ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ nt = N ï 1 = 60 ï 1 = 59, ʛʜʝ N ï ʯʠʩʣʦ ʪʦʯʝʢ ʧʣʘʥʘ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘ, ʨʘʚʥʦ 2,004. ʈʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ tʨ, ʦʧʨʝʜʝʣʝʥ-

ʥʦʝ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʇʕɺʄ çStatistica-10è, ʨʘʚʥʦ 9,16. ʅʝʨʘʚʝʥʩʪʚʦ   

tʨ > tʪ ʧʦʜʪʚʝʨʞʜʘʝʪ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʚʳʯʠʩʣʝʥʥʦʛʦ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʦʪʥʦʰʝʥʠʷ. 

ʊʘʙʣʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ ʌʠʰʝʨʘ Fʪ ʧʨʠ 5 %-ʥʦʤ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ 

ʜʣʷ ʧʦʣʫʯʝʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʧʨʠ ʩʪʝʧʝʥʷʭ ʩʚʦʙʦʜʳ ʯʠʩʣʠʪʝʣʷ                              

n1 = k ï 1 = = 6 ï1 = 5 ʠ ʟʥʘʤʝʥʘʪʝʣʷ n2 = N ï k = 60 ï 6 = 54, ʛʜʝ k ï ʢʦʣʠʯʝʩʪʚʦ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ, ʚʢʣʶʯʘʷ ʩʚʦʙʦʜʥʳʡ ʯʣʝʥ, ʨʘʚʥʦ 2,4. ʈʘʩ-

ʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ ʌʠʰʝʨʘ Fʨ = 2,22. ʊʘʢ ʢʘʢ Fʪ = 2,4 > Fʨ = 2,22, ʪʦ ʧʦ-

ʣʫʯʝʥʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʘʜʝʢʚʘʪʥʘ [62, 320, 321]. 

ʊʘʙʣʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ ʂʦʭʨʝʥʘ Gʪ ʧʨʠ ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ 

gʜ = 0,95 ʠ ʯʠʩʣʝ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ nʯ = m - 1 = 2 ʠ nʟʥ = N ï 1 = 59, ʛʜʝ m ï ʯʠʩ-

ʣʦ ʧʦʚʪʦʨʝʥʠʡ ʦʧʳʪʘ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ ʧʣʘʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʨʘʚʥʦ 0,1131. ʈʘʩ-

ʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʢʨʠʪʝʨʠʷ Gʨ = 0,1063. ʅʝʨʘʚʝʥʩʪʚʦ                                    

Gʪ = 0,1131 > Gʨ = 0,1063 ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʟʤʝʨʝʥʠʡ [77]. 

ɻʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʢʣʠʢʘ ʦʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʢʦ-

ʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʩʝʤʷʥ ʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ ʧʨʠʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 4.9. 

 
ʈʠʩʫʥʦʢ 4.9 ï ɻʨʘʬʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʫʨʘʚʥʝʥʠʷ 4.9 

ʈʠʩʫʥʦʢ 4.9 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦʚʝʨʭʥʦʩʪʴ ʦʪʢʣʠʢʘ ʦʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʢʦ-

ʨʦʩʪʝʡ ʜʚʠʞʝʥʠʷ ʩʝʤʷʥ ʠ ʚʦʟʜʫʭʘ ʚʦʛʥʫʪʘʷ ʠ ʠʤʝʝʪ ʤʠʥʠʤʫʤ ʚ ʦʙʣʘʩʪʠ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘ ʧʨʠ vʟ = 0,006é0,007 ʤ/ʩ. 

ʋʨʘʚʥʝʥʠʝ (4.9) ʚ ʢʦʜʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʬʘʢʪʦʨʦʚ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ 

ʚʠʜ: 

   32

2

3

2

232
2021,00273,02345,12075,06777,11273,4 xx̞--++-= xʭxY ,            (4.11) 

ʛʜʝ Y ï ʩʫʤʤʘʨʥʳʝ ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʪʝʧʣʦʪʳ ʥʘ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ, ʄɼʞ/ʢʛ;      

x2 ï ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʩʝʤʷʥ; x3 ï ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ. 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʫʨʘʚʥʝʥʠʷ 4.11 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʩʣʫ-
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ʯʘʝ ʠʟ ʣʠʥʝʡʥʳʭ ʯʣʝʥʦʚ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʧʘʨʘʤʝʪʨ ʦʧʪʠʤʠʟʘʮʠʠ ʦʢʘʟʳ-

ʚʘʝʪ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʩʝʤʷʥ x2, ʘ ʥʘʠʤʝʥʴʰʝʝ ï ʩʦʯʝʪʘʥʠʝ ʩʢʦʨʦʩʪʝʡ ʜʚʠʞʝ-

ʥʠʷ ʩʝʤʷʥ ʠ ʚʦʟʜʫʭʘ (ʭ2 ʠ ʭ3). ʇʨʠʯʝʤ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʬʘʢʪʦʨʘ x2 ʟʥʘʯʝʥʠʝ ʧʘ-

ʨʘʤʝʪʨʘ ʦʧʪʠʤʠʟʘʮʠʠ ʩʥʠʞʘʝʪʩʷ. ʀʟ ʥʝʣʠʥʝʡʥʳʭ ʯʣʝʥʦʚ ʫʨʘʚʥʝʥʠʷ ʟʥʘʯʠʪʝʣʴ-

ʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʘʨʘʤʝʪʨ ʦʧʪʠʤʠʟʘʮʠʠ ʦʢʘʟʳʚʘʝʪ ʢʚʘʜʨʘʪ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ 

ʩʝʤ̫ʥ, ʧʨʠʯʝʤ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʵʪʦʛʦ ʯʣʝʥʘ ʧʘʨʘʤʝʪʨ ʦʧʪʠʤʠʟʘʮʠʠ ʪʘʢʞʝ ʫʚʝ-

ʣʠʯʠʚʘʝʪʩʷ. 

ʇʦ ʫʢʘʟʘʥʥʦʤʫ ʚʳʰʝ ʘʣʛʦʨʠʪʤʫ ʥʘʤʠ ʪʘʢʞʝ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʯʘʩʪʥʳʝ ʩʣʫʯʘʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʟʝʨʥʘ ʚ ʋʊʆɿ 1, ʢʦʛʜʘ 

ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʟʝʨʥʘ vʟ = 0,00515 ʤ/ʩ ʠ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ                

vʚ = 2,35 ʤ/ʩ. ɼʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʨʝʞʠʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʫʣʝʚʳʤ 

ʫʨʦʚʥʷʤ ʚʘʨʴʠʨʦʚʘʥʠʷ ʥʝʟʘʚʠʩʠʤʳʭ ʬʘʢʪʦʨʦʚ. 

ɼʣʷ ʩʣʫʯʘʷ, ʢʦʛʜʘ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʟʝʨʥʘ vʟ = 0,00515 ʤ/ʩ (ʥʫʣʝʚʦʡ ʫʨʦ-

ʚʝʥʴ) ʫʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ ʚ ʥʘʪʫʨʘʣʴʥʳʭ ʟʥʘʯʝʥʠʷʭ ʬʘʢʪʦʨʦʚ ʠʤʝʝʪ ʚʠʜ: 

            22 1343,00085,00014,00173,03543,04851,19
ʚʚʚ

tttq vvv -+--+-= ,    (4.12) 

ʛʜʝ t ï ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, Ü ʉ. 

ɻʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʢʣʠʢʘ ʦʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʝʤ-

ʧʝʨʘʪʫʨʳ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ ʧʨʠʚʝʜʝʥʦ ʥʘ ʨʠ-

ʩʫʥʢʝ 4.10. 

 
ʈʠʩʫʥʦʢ 4.10 ï ɻʨʘʬʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʫʨʘʚʥʝʥʠʷ 4.12 

ʋʨʘʚʥʝʥʠʝ (4.12) ʚ ʢʦʜʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʬʘʢʪʦʨʦʚ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ 

ʚʠʜ: 

          
31

2

3

2

131
0576,00273,03125,02075,01968,09182,4 xxxxxxY +--++= ,    (4.13) 

ʛʜʝ x1 - ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɼʣʷ ʩʣʫʯʘʷ, ʢʦʛʜʘ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ vʚ = 2,35 ʤ/ʩ (ʥʫʣʝʚʦʡ ʫʨʦ-
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ʚʝʥʴ), ʫʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ ʚ ʥʘʪʫʨʘʣʴʥʳʭ ʟʥʘʯʝʥʠʷʭ ʬʘʢʪʦʨʦʚ ʠʤʝʝʪ ʚʠʜ: 

      22 20364070196001400205191640940470816
ʟʟʟ

t,t,,t,,q vvv +---+-= .  (4.14) 

ɻʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʢʣʠʢʘ ʦʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʝʤ-

ʧʝʨʘʪʫʨʳ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʩʝʤʷʥ ʧʨʠʚʝʜʝʥʦ ʥʘ ʨʠ-

ʩʫʥʢʝ 4.11. 

ɺ ʢʦʜʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʬʘʢʪʦʨʦʚ ʫʨʘʚʥʝʥʠʝ (4.14) ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ 

ʚʠʜ: 

         21

2

2

2

121
0,24721,23450,31251,70010,20324,3048 xxxxxxY -+--+= .     (4.15) 

 
ʈʠʩʫʥʦʢ 4.11 ï ɻʨʘʬʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʫʨʘʚʥʝʥʠʷ 4.14 

ɺ ʪʘʙʣʠʮʝ 4.1 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʢʨʠʪʝʨʠʘʣʴʥʦʡ ʦʮʝʥʢʠ ʧʦʣʫʯʝʥʥʳʭ 

ʫʨʘʚʥʝʥʠʡ ʨʝʛʨʝʩʩʠʡ. 

ʊʘʙʣʠʮʘ 4.1 ï ʂʨʠʪʝʨʠʘʣʴʥʘʷ ʦʮʝʥʢʘ ʫʨʘʚʥʝʥʠʡ ʨʝʛʨʝʩʩʠʡ 
 ̄

ʫʨʘʚʥʝʥʠʷ 

ʂʨʠʪʝʨʠʠ 

R Fʨ Fʪ tʨ tʪ Gʨ Gʪ 

4.12 0,947 2,31 2,4 7,28 2,004 0,0879 0,1131 

4.14 0,941 2,05 2,4 4,92 2,004 0,0954 0,1131 

ʇʦʣʫʯʝʥʥʳʝ ʨʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠ ̫ʢʨʠʪʝʨʠʝʚ ʠ ʩʨʘʚʥʝʥʠʝ ʠʭ ʩ ʪʘʙʣʠʯʥʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʧʦʢʘʟʘʣʠ ʘʜʝʢʚʘʪʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʟʥʘ-

ʯʠʤʦʩʪʴ ʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɸʥʘʣʠʟ ʟʘʚʠʩʠʤʦʩʪʝʡ ʩʫʤʤʘʨʥʳʭ ʫʜʝʣʴʥʳʭ ʟʘʪʨʘʪ ʪʝʧʣʦʪʳ ʥʘ ʠʩʧʘʨʝʥʠʝ 

ʚʣʘʛʠ ʦʪ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʟʝʨʥʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ ʪʝʤʧʝʨʘʪʫʨʳ ʛʨʝ-

ʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʵʪʠ ʟʘʚʠʩʠʤʦʩʪʠ 

ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʴʶ ʪʦʯʥʦʩʪʠ ʘʧʧʨʦʢʩʠʤʠʨʫʶʪʩʷ ʫʨʘʚʥʝʥʠʷʤʠ ʚʠʜʘ: 

                                                y = a0 ï a1x + a2x
2
.                                              (4.16) 
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ʂʦʵʬʬʠʮʠʝʥʪʳ ʜʘʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʠ ʧʦʣʫʯʘʝʤʳʝ ʧʨʠ ʠʭ ʧʦʜʩʪʘʥʦʚʢʝ ʚ 

ʫʨʘʚʥʝʥʠʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʦʪʥʦʰʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.2. 

ʊʘʙʣʠʮʘ 4.2 ï ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʨʘʚʥʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʩʫʤʤʘʨʥʳʭ 

                       ʫʜʝʣʴʥʳʭ ʟʘʪʨʘʪ ʪʝʧʣʦʪʳ ʥʘ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ ʦʪ ʩʢʦʨʦʩʪʠ 

                       ʜʚʠʞʝʥʠʷ ʩʝʤʷʥ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ ʪʝʤʧʝʨʘʪʫʨʳ 

                       ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ 

ʉʨʝʜʥʷʷ ʪʝʤʧʝ-

ʨʘʪʫʨʘ ʛʨʝʶʱʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, Üʉ 

ʉʢʦʨʦʩʪʴ 

ʜʚʠʞʝʥʠʷ 

ʚʦʟʜʫʭʘ, 

ʤ/ʩ 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʫʨʘʚʥʝʥʠʷ 
ʂʦʨʨʝʣʷʮʠʦʥʥʦʝ 

ʦʪʥʦʰʝʥʠʝ R 
a0 a1 a2 

115 

2,8 

2,5 

1,9 

7,9745 

8,3587 

7,1461 

1,8321 

1,8995 

1,507 

0,1702 

0,1732 

0,1476 

0,982 

0,935 

0,983 

125 

2,8 

2,5 

1,9 

10,14 

10,333 

10,948 

2,6411 

3,9611 

4,2444 

0,2612 

0,5866 

0,5847 

0,92 

0,952 

0,961 

135 

2,8 

2,5 

1,9 

10,621 

8,1077 

9,1716 

2,9035 

1,3589 

2,8501 

0,3061 

0,0849 

0,349 

0,97 

0,936 

0,916 

145 

2,8 

2,5 

1,9 

10,723 

8,7685 

11,213 

3,2324 

1,9129 

4,0713 

0,3596 

0,1635 

0,5167 

0,971 

0,915 

0,926 

ɻʨʘʬʠʯʝʩʢʘ ̫ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʢʨʠʚʳʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʣʫʯʘʝʤʳʤ 

ʫʨʘʚʥʝʥʠʷʤ, ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 4.12. 

 
                              ʘ)                                                         ʙ) 

 
                               ʚ)                                                         ʛ) 

ʈʠʩʫʥʦʢ 4.12 - ɿʘʚʠʩʠʤʦʩʪʠ ʩʫʤʤʘʨʥʦʛʦ ʫʜʝʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʪʝʧʣʦʪʳ 

ʥʘ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ ʦʪ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʟʝʨʥʘ 

ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ: 

ʘ ï ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 115 Üʉ; ʙ - ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʝʶʱʝʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ 125 Üʉ; ʚ - ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 135 Üʉ; ʛ - ʪʝʤʧʝʨʘʪʫʨʘ 

ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 145 Üʉ; 1 - vʚ = 2,8 ʤ/ʩ; 2 - vʚ = 2,5 ʤ/ʩ; 3 - vʚ = 1,9 ʤ/ʩ 
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ɸʥʘʣʠʟ ʢʨʠʚʳʭ, ʧʨʠʚʝʜʸʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 4.12 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʫʤʤʘʨʥʳʝ 

ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʪʝʧʣʦʪʳ q ʥʘ ʠʩʧʘʨʝʥʠʝ ʠʟ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʚʣʘʛʠ ʩ ʨʦ-

ʩʪʦʤ ʩʢʦʨʦʩʪʠ ʠʭ ʜʚʠʞʝʥʠʷ ʚ ʋʊʆɿ 1 ʩʥʠʞʘʶʪʩʷ ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ          

(3,2é3,8 ʄɼʞ/ʢʛ), ʧʦʩʣʝ ʢʦʪʦʨʦʛʦ ʥʘʯʠʥʘʶʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ. ʇʨʠʯʝʤ ʙʦʣʝʝ ʠʥ-

ʪʝʥʩʠʚʥʦʝ ʩʥʠʞʝʥʠʝ q ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʙʦʣʴʰʠʭ ʩʢʦʨʦʩʪʷʭ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ, 

ʘ ʧʨʠ ʤʝʥʴʰʠʭ ʩʢʦʨʦʩʪʷʭ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʫʤʝʥʴʰʘʝʪʩʷ. 

ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʜʘ ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʪʢʣʠʢʘ ʙʳʣ ʚʳʧʦʣʥʝʥ ʠʭ ʘʥʘʣʠʟ ʩ 

ʧʦʤʦʱʴʶ ʜʚʫʭʤʝʨʥʳʭ ʩʝʯʝʥʠʡ. ɼʣʷ ʦʙʣʝʛʯʝʥʠʷ ʨʘʩʯʝʪʦʚ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʠ ʩ 

ʟʘʢʦʜʠʨʦʚʘʥʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ ʬʘʢʪʦʨʦʚ. ʇʨʠ ʵʪʦʤ ʚ ʧʦʣʫʯʝʥʥʳʭ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʠʭ ʤʦʜʝʣʷʭ ʦʧʨʝʜʝʣʷʣʠ ʮʝʥʪʨ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʢʣʠʢʘ, ʜʣʷ ʯʝʛʦ ʥʘʭʦʜʠʣʠ ʯʘʩʪ-

ʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʧʦ ʢʘʞʜʦʤʫ ʬʘʢʪʦʨʫ ʠ ʧʨʠʨʘʚʥʠʚʘʣʠ ʧʦʣʫʯʝʥʥʳʝ ʚʳʨʘʞʝʥʠʷ 

ʢ ʥʫʣʶ. ʇʦʩʣʝ ʵʪʦʛʦ ʧʨʦʚʦʜʠʣʠ ʢʘʥʦʥʠʯʝʩʢʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʤʦʜʝʣʝʡ ʚʪʦʨʦʛʦ 

ʧʦʨʷʜʢʘ. ɿʘʪʝʤ ʚʳʧʦʣʥʷʣʠ ʛʨʘʬʦʘʥʘʣʠʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʚʳʨʘʞʝʥʠʡ. 

ʅʘ ʛʨʘʬʠʢʝ ʚ ʢʦʦʨʜʠʥʘʪʘʭ ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ ʩ ʥʘʪʫʨʘʣʴʥʳʤ ʤʘʩʰʪʘʙʦʤ 

ʥʘʥʦʩʠʣʠ ʮʝʥʪʨ (ʪʦʯʢʫ S) ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʪʢʣʠʢʘ, ʠ ʠʟ ʥʝʛʦ ʧʨʦʚʦʜʠʣʠ ʢʦʦʨʜʠ-

ʥʘʪʥʳʝ ʦʩʠ ʛʣʘʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʢʘʥʦʥʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ. ʇʦʩʣʝ ʵʪʦʛʦ, ʧʨʠʜʘ-

ʚʘʷ ʨʘʟʣʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʢʨʠʪʝʨʠʶ ʦʧʪʠʤʠʟʘʮʠʠ ʚ ʢʘʥʦʥʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʷʭ, 

ʩʪʨʦʠʣʠ ʩʝʨʠʠ ʢʨʠʚʳʭ ʨʘʚʥʦʛʦ ʚʳʭʦʜʘ (ʠʟʦʣʠʥʠʡ) ʚ ʦʙʣʘʩʪʠ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘ-

ʯʝʥʠʡ ʚʘʨʴʠʨʦʚʘʥʠʷ ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ. ʇʦ ʢʨʠʚʳʤ ʩʝʯʝʥʠʡ ʤʦʞʥʦ ʩʫ-

ʜʠʪʴ ʦʙ ʠʟʤʝʥʝʥʠʠ ʢʨʠʪʝʨʠʷ ʦʧʪʠʤʠʟʘʮʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʡ ʥʝʟʘʚʠ-

ʩʠʤʳʭ ʬʘʢʪʦʨʦʚ. ʈʘʩʩʤʦʪʨʝʥʠʝ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʜʚʫʭʤʝʨʥʳʭ ʩʝʯʝʥʠʡ ʜʘʝʪ 

ʥʘʛʣʷʜʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʟʥʘʯʝʥʠʷʭ ʢʨʠʪʝʨʠʷ ʦʧʪʠʤʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʦʥ ʙʫʜʝʪ 

ʧʨʠʥʠʤʘʪʴ ʧʨʠ ʚʘʨʴʠʨʦʚʘʥʠʠ ʫʨʦʚʥʝʡ ʢʘʞʜʦʡ ʧʘʨʳ ʬʘʢʪʦʨʦʚ. 

ʇʦʩʪʨʦʠʤ ʜʚʫʭʤʝʨʥʳʝ ʩʝʯʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʢʣʠʢʘ, ʧʦʣʫʯʝʥʥʦʡ ʧʨʠ ʥʫ-

ʣʝʚʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʫʨʘʚʥʝʥʠʝʤ 4.15. 

ʂʦʦʨʜʠʥʘʪʳ ʮʝʥʪʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʧʨʝʜʝʣʠʤ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝʤ ʫʨʘʚ-

ʥʝʥʠʷ (4.15) ʠ ʨʝʰʝʥʠʝʤ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ: 

                                                 

î
î

í

î
î

ì

ë

+--=

--=

.2472,07001,1

;2032,0

21

2

21

1

xx
xd

dY

xx
xd

dY

2,469

0,24720,625

                                (4.17) 

ʭ1S = 0,051; ʭ2S = 0,694. 

ʇʦʩʣʝ ʧʦʜʩʪʘʥʦʚʢʠ ʟʥʘʯʝʥʠʡ ʭ1S ʠ ʭ2S ʚ ʫʨʘʚʥʝʥʠʝ (4.15) ʧʦʣʫʯʠʣʠ ʟʥʘʯʝ-

ʥʠʝ ʫʜʝʣʴʥʳʭ ʟʘʪʨʘʪ ʪʝʧʣʦʪʳ ʥʘ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ ʚ ʮʝʥʪʨʝ ʧʦʚʝʨʭʥʦʩʪʠ             

YS min = 3,72 ʄɼʞ/ʢʛ. 

ʇʨʦʚʦʜʠʤ ʢʘʥʦʥʠʯʝʩʢʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʫʨʘʚʥʝʥʠʷ (4.15), ʜʣʷ ʯʝʛʦ ʨʝʰʘ-

ʝʤ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ: 

     ( ) ( )
       0,5b11 12 22( ) 00,2511 22 11 22 12        0,5 b2212

Bb
f B B bb b b bB

Bb

-
= = - + + - =

-
.  (4.18) 

ʇʦʩʣʝ ʧʦʜʩʪʘʥʦʚʢʠ ʧʦʣʫʯʘʝʤ: 

ɺ
2
 - (-0,3125+1,2345)ɺ +(-0,3125Ö1,2345 ï 0,25Ö0,2472

2
) = 0, 

ʦʢʦʥʯʘʪʝʣʴʥʦ 
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                                            ɺ
2
 + 0,922ɺ - 0,4011 = 0.                                           (4.19) 

ʉʦʙʩʪʚʝʥʥʳʤʠ ʯʠʩʣʘʤʠ (ʢʦʨʥʷʤʠ) ʜʘʥʥʦʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝ-

ʥʠʷ ʙʫʜʫʪ: ɺ11 = 1,244; ɺ22 = -0,322, ʘ ʩʘʤʦ ʫʨʘʚʥʝʥʠʝ ʚ ʢʘʥʦʥʠʯʝʩʢʦʡ ʬʦʨʤʝ 

ʠʤʝʝʪ ʚʠʜ: 

                                       Y12 - 3,72 = 1,244ʭ1
2
 ï 0,322ʭ2

2
.                                     (4.20) 

ʊʦʯʥʦʩʪʴ ʨʘʩʯʝʪʦʚ ʧʦʜʪʚʝʨʞʜʘʝʤ ʧʨʦʚʝʨʢʦʡ: 

                                       

ä

ä

=-=

=+-=

2

1

2

1

. 922,0322,0244,1

; 922,02345,13125,0

B

b

ii

ii

                                  (4.21) 

ʆʧʨʝʜʝʣʠʤ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʦʩʝʡ ʢʦʦʨʜʠʥʘʪ ʚ ʪʦʯʢʝ S ʧʦ ʬʦʨʤʫʣʝ: 

                             ;26,6
2472,0

2345,13125,0
2 -=

--
=

-
=

b

bb

ij

jjii
ctg a                          (4.22) 

a = - 4 3̄4¡. 

ʊʘʢ ʢʘʢ ʫʛʦʣ a ʦʪʨʠʮʘʪʝʣʴʥʳʡ, ʪʦ ʦʩʠ ʩʣʝʜʫʝʪ ʧʦʚʝʨʥʫʪʴ ʧʦ ʯʘʩʦʚʦʡ 

ʩʪʨʝʣʢʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ʜʚʫʭʤʝʨʥʦʛʦ ʩʝʯʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʢʣʠʢʘ. 

ʋʨʘʚʥʝʥʠʝ (4.21) ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʦʥʪʫʨʥʳʭ ʢʨʠʚʳʭ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʦʪʢʣʠʢʘ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ, ʧʨʦʚʝʜʝʥʥʳʭ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʝʤʝʡʩʪʚʘ 

ʢʨʠʚʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.3, ʘ ʩʘʤʠ ʢʨʠʚʳʝ - ʥʘ ʨʠʩʫʥʢʝ 4.13. 

ʊʘʙʣʠʮʘ 4.3 - ɼʘʥʥʳʝ ʨʘʩʯʝʪʘ ʢʦʦʨʜʠʥʘʪ ʦʩʥʦʚʥʳʭ ʪʦʯʝʢ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ 

                       ʜʚʫʭʤʝʨʥʦʛʦ ʩʝʯʝʥʠʷ (ʧʨʠ ʭ3 = 0) 
ɺʝʣʠʯʠʥʘ 

ʧʘʨʘʤʝʪʨʘ 

ʦʧʪʠʤʠʟʘʮʠʠ 

x1 x2 

ɺʝʣʠʯʠʥʘ 

ʧʘʨʘʤʝʪʨʘ 

ʦʧʪʠʤʠʟʘʮʠʠ 

x1 x2 

3,72 

0 0 

4,25 

Ñ0,7 0,5 

Ñ0,127 0,25 Ñ0,76 0,75 

Ñ0,25 0,5 Ñ0,83 1,0 

Ñ0,382 0,75 Ñ0,91 1,25 

Ñ0,51 1,0 Ñ1,0 1,5 

Ñ0,64 1,25 Ñ1,1 1,75 

Ñ0,76 1,5 

4,5 

Ñ0,79 0 

Ñ0,89 1,75 Ñ0,8 0,25 

Ñ1,02 2,0 Ñ0,83 0,5 

4,0 

Ñ0,47 0 Ñ0,88 0,75 

Ñ0,49 0,25 Ñ0,94 1,0 

Ñ0,54 0,5 Ñ1,02 1,25 

Ñ0,61 0,75 Ñ1,1 1,5 

Ñ0,7 1,0 

4,75 

Ñ0,91 0 

Ñ0,79 1,25 Ñ0,92 0,25 

Ñ0,9 1,5 Ñ0,94 0,5 

Ñ1,0 1,75 Ñ0,99 0,75 

Ñ1,12 2,0 Ñ1,04 1,0 

4,25 
Ñ0,65 0 

Ñ1,11 1,25 
Ñ0,66 0,25 

ʈʠʩʫʥʦʢ 4.13 ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʫʤʤʘʨ-

ʥʳʭ ʫʜʝʣʴʥʳʭ ʟʘʪʨʘʪ ʪʝʧʣʦʪʳ ʥʘ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʩʝʯʝʥʠʠ 
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ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠ ʬʘʢʪʦʨʝ x3, ʚʟʷʪʦʤ ʥʘ ʥʫʣʝʚʦʤ ʫʨʦʚʥʝ, ʨʘʚʥʦ 3,72 ʄɼʞ/ʢʛ ʠ 

ʠʤʝʝʪ ʤʝʩʪʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 130 ʉ̄ ʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝ-

ʥʠʷ ʟʝʨʥʘ 0,0068 ʤ/ʩ. 

 
ʈʠʩʫʥʦʢ 4.13 - ɼʚʫʭʤʝʨʥʳʝ ʩʝʯʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʢʣʠʢʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡ 

ʩʫʤʤʘʨʥʳʝ ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʪʝʧʣʦʪʳ ʥʘ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ, ʄɼʞ/ʢʛ, ʧʨʠ ʭ3 = 0 

ɸʥʘʣʠʟ ʨʠʩʫʥʢʘ 4.13 ʪʘʢʞʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʩʝʯʝʥʠʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠ ʠʟʤʝʥʝʥʠʠ x1 ʩʫʤʤʘʨʥʳʝ ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʪʝʧʣʦʪʳ ʥʘ ʠʩʧʘ-

ʨʝʥʠʝ ʚʣʘʛʠ ʤʝʥʷʶʪʩʷ ʠʥʪʝʥʩʠʚʥʝʝ, ʯʝʤ ʧʨʠ ʠʟʤʝʥʝʥʠʠ x2. 

ʇʦʣʫʯʠʤ ʜʚʫʭʤʝʨʥʳʝ ʩʝʯʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʢʣʠʢʘ ʧʦ ʬʘʢʪʦʨʘʤ x1 ʠ x3, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʫʨʘʚʥʝʥʠʝʤ 4.12. 

ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝʤ ʫʨʘʚʥʝʥʠʷ 4.12 ʦʧʨʝʜʝʣʠʤ ʢʦʦʨʜʠʥʘʪʳ ʮʝʥʪʨʘ     

ʭ1S = 0,737; ʭ2S = 4,578. 

ʇʦʩʣʝ ʧʦʜʩʪʘʥʦʚʢʠ ʟʥʘʯʝʥʠʡ ʭ1S ʠ ʭ2S ʚ ʫʨʘʚʥʝʥʠʝ (4.12) ʧʦʣʫʯʠʤ ʟʥʘʯʝ-

ʥʠʝ ʩʫʤʤʘʨʥʳʭ ʫʜʝʣʴʥʳʭ ʟʘʪʨʘʪ ʪʝʧʣʦʪʳ ʥʘ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ ʚ ʮʝʥʪʨʝ ʧʦʚʝʨʭ-

ʥʦʩʪʠ YS = 5,466 ʄɼʞ/(ʢʛ ʚʣʘʛʠ). 

ʇʦʩʣʝ ʢʘʥʦʥʠʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʫʨʘʚʥʝʥʠʷ (4.12) ʚʳʷʩʥʷʝʤ, ʯʪʦ          

ɺ11 = -0,024; ɺ22 = -0,315, ʘ ʩʘʤʦ ʫʨʘʚʥʝʥʠʝ ʧʨʠʥʠʤʘʝʪ ʚʠʜ: 

                                                      
2

3

2

113
315,0024,0466,5 xxY --=- .                                   (4.23) 

ʋʛʦʣ ʧʦʚʦʨʦʪʘ ʥʦʚʳʭ ʦʩʝʡ ʢʦʦʨʜʠʥʘʪ Ŭ ʦʢʘʟʘʣʩʷ ʨʘʚʥʳʤ - 5Ü51¡. 

ʋʨʘʚʥʝʥʠʝ (4.23) ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʦʥʪʫʨʥʳʭ ʢʨʠʚʳʭ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʦʪʢʣʠʢʘ (ʨʠʩʫʥʦʢ 4.14). 
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ʈʠʩʫʥʦʢ 4.14 - ɼʚʫʭʤʝʨʥʳʝ ʩʝʯʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʢʣʠʢʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡ 

ʩʫʤʤʘʨʥʳʝ ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʪʝʧʣʦʪʳ ʥʘ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ, ʄɼʞ/ʢʛ, ʧʨʠ ʭ2 = 0 

ʇʦʩʪʨʦʝʥʥʦʝ ʜʚʫʭʤʝʨʥʦʝ ʩʝʯʝʥʠʝ (ʨʠʩʫʥʦʢ 4.14) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠ-

ʩʪʝʤʫ ʢʦʥʪʫʨʥʳʭ ʢʨʠʚʳʭ ʨʘʚʥʳʭ ʩʫʤʤʘʨʥʳʭ ʫʜʝʣʴʥʳʭ ʟʘʪʨʘʪ ʪʝʧʣʦʪʳ ʥʘ ʠʩʧʘ-

ʨʝʥʠʝ ʚʣʘʛʠ. 

ʇʦʩʢʦʣʴʢʫ ʧʦʚʝʨʭʥʦʩʪʴ ʦʪʢʣʠʢʘ ʚʳʧʫʢʣʘʷ, ʪʦ ʚ ʪʦʯʢʝ ʵʢʩʪʨʝʤʫʤʘ ʠʤʝʝʤ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʫʤʤʘʨʥʳʭ ʫʜʝʣʴʥʳʭ ʟʘʪʨʘʪ ʪʝʧʣʦʪʳ ʥʘ ʠʩʧʘʨʝʥʠʝ ʚʣʘ-

ʛʠ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʩʝʯʝʥʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠ ʬʘʢʪʦʨʝ x2, ʚʟʷʪʦʤ ʥʘ ʥʫʣʝʚʦʤ 

ʫʨʦʚʥʝ, ʨʘʚʥʦʝ 5,47 ʄɼʞ/ʢʛ. ʇʨʠ ʵʪʦʤ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ ʨʘʚʥʘ       

4,36 ʤ/ʩ, ʘ ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 140 Üʉ. 

ʇʦʣʫʯʠʤ ʜʚʫʭʤʝʨʥʳʝ ʩʝʯʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʢʣʠʢʘ ʧʦ ʬʘʢʪʦʨʘʤ x2 ʠ x3, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʫʨʘʚʥʝʥʠʝʤ 4.11. ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝʤ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ ʦʧʨʝ-

ʜʝʣʠʤ ʢʦʦʨʜʠʥʘʪʳ ʮʝʥʪʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʭ2S = 0,76; ʭ3S = 0,986. ʇʦʩʣʝ ʧʦʜʩʪʘʥʦʚ-

ʢʠ ʟʥʘʯʝʥʠʡ ʭ2S ʠ ʭ3S ʚ ʫʨʘʚʥʝʥʠʝ (4.11) ʧʦʣʫʯʠʤ ʟʥʘʯʝʥʠʝ ʩʫʤʤʘʨʥʳʭ ʫʜʝʣʴʥʳʭ 

ʟʘʪʨʘʪ ʪʝʧʣʦʪʳ ʥʘ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ ʚ ʮʝʥʪʨʝ ʧʦʚʝʨʭʥʦʩʪʠ                                     

YS = 3,592 ʄɼʞ/(ʢʛ ʚʣʘʛʠ). 

ʇʦʩʣʝ ʢʘʥʦʥʠʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʫʨʘʚʥʝʥʠʷ (4.11) ʚʳʷʩʥʷʝʤ, ʯʪʦ     

ɺ11 = 1,242; ɺ22 = -0,035, ʘ ʩʘʤʦ ʫʨʘʚʥʝʥʠʝ ʧʨʠʥʠʤʘʝʪ ʚʠʜ: 

                                                        
2

3

2

223
035,0242,1592,3 xxY -=- .                                    (4.24) 

ʋʛʦʣ ʧʦʚʦʨʦʪʘ ʥʦʚʳʭ ʦʩʝʡ ʢʦʦʨʜʠʥʘʪ Ŭ = - 4Ü55'. 

ʋʨʘʚʥʝʥʠʝ (4.24) ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʦʥʪʫʨʥʳʭ ʢʨʠʚʳʭ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʦʪʢʣʠʢʘ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 4.15. 
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ʈʠʩʫʥʦʢ 4.15 - ɼʚʫʭʤʝʨʥʳʝ ʩʝʯʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʢʣʠʢʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡ 

ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʪʝʧʣʦʪʳ ʥʘ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ, ʄɼʞ/ʢʛ, ʧʨʠ ʭ1 = 0 

ʈʠʩʫʥʦʢ 4.15 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦʚʝʨʭʥʦʩʪʴ ʠʤʝʝʪ ʵʢʩʪʨʝʤʫʤ (ʤʠʥʠʤʫʤ) ʚ 

ʪʦʯʢʝ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ vʟ = 0,007 ʤ/ʩ, vʚ = 2,83 ʤ/ʩ, ʧʨʠ ʵʪʦʤ ʜʦʩʪʠʛʘʝʪʩʷ ʤʠʥʠ-

ʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʫʤʤʘʨʥʳʭ ʫʜʝʣʴʥʳʭ ʟʘʪʨʘʪ ʪʝʧʣʦʪʳ ʥʘ ʠʩʧʘʨʝʥʠʝ ʠʟ ʩʝʤʷʥ 

ʚʣʘʛʠ ʨʘʚʥʦʝ 3,59 ʄɼʞ/ʢʛ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʧʨʦʚʝʨʢʘ ʧʨʘʚʠʣʴʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʢʘʥʦʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʧʦʣʫʯʝʥʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʚ ʋʊʆɿ 1 ʧʦʢʘʟʘʣʘ, ʯʪʦ 

ʟʥʘʯʝʥʠʷ ʩʫʤʤʘʨʥʳʭ ʫʜʝʣʴʥʳʭ ʟʘʪʨʘʪ ʪʝʧʣʦʪʳ ʥʘ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ ʚ ʩʝʨʠʠ ʠʟ 

ʪʨʝʭ ʦʧʳʪʦʚ ʩʦʩʪʘʚʠʣʠ 3,68, 3,51 ʠ 3,20 ʄɼʞ/ʢʛ. ʉʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʩʦ-

ʩʪʘʚʠʣʦ 3,46 ʄɼʞ/ʢʛ, ʯʪʦ ʚʩʝʛʦ ʥʘ 3,6 % ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʦʣʫʯʝʥʥʦʛʦ ʘʥʘʣʠʪʠʯʝ-

ʩʢʠʤ ʧʫʪʝʤ ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʨʘʚʥʦʛʦ 3,59 ʄɼʞ/(ʢʛ ʚʣʘʛʠ). ʕʪʦ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʝʪ ʦ ʭʦʨʦʰʝʡ ʩʭʦʜʠʤʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʧʨʦʮʝʩʩʘ 

ʩʫʰʢʠ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʚʳʷʚʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʥʝʟʘʚʠʩʠʤʳʭ 

ʬʘʢʪʦʨʦʚ, ʧʨʠ ʢʦʪʦʨʳʭ ʩʫʤʤʘʨʥʳʝ ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʪʝʧʣʦʪʳ ʥʘ ʠʩʧʘʨʝʥʠʝ ʠʟ 

ʩʝʤʷʥ ʚʣʘʛʠ ʤʠʥʠʤʘʣʴʥʳ ʠ ʩʦʩʪʘʚʣʷʶʪ 3,59 ʄɼʞ/ʢʛ: ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʝʶʱʝʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ 130 Üʉ, ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ ʚ ʩʫʰʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ 2,83 ʤ/ʩ, 

ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʩʝʤʷʥ ï 0,0068 ʤ/ʩ. ʕʢʩʧʦʟʠʮʠʷ ʩʫʰʢʠ ʥʘ ʫʢʘʟʘʥʥʳʭ ʨʝʞʠ-

ʤʘʭ ʨʘʙʦʪʳ ʋʊʆɿ 1 ʩʦʩʪʘʚʠʣʘ 184 ʩ. ʈʘʟʦʚʳʡ ʚʣʘʛʦʩʲʸʤ ʧʨʠ ʵʪʦʤ ʥʘʭʦʜʠʣʩʷ ʚ 

ʧʨʝʜʝʣʘʭ 2,5é3 %. 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʋʊʆɿ 1 ʥʘ ʚʳʙʨʘʥʥʦʤ ʨʝʞʠʤʝ ʩʦʩʪʘʚʣʷʝʪ 0,15 ʪ/ʯ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ ʥʘ ʚʳʭʦʜʝ ʠʟ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʳ ʥʘ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʞʠʤʘʭ 

ʥʝ ʧʨʝʚʳʰʘʣʘ 39,5 Áʉ, ʯʪʦ ʥʝ ʧʨʠʚʦʜʠʣʦ ʢ ʩʥʠʞʝʥʠʶ ʝʛʦ ʧʦʩʝʚʥʳʭ ʢʘʯʝʩʪʚ. 

ɸʥʘʣʦʛʠʯʥʦ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʙʨʘʙʦʪʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ ʦʧʨʝʜʝʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʥʝʟʘʚʠʩʠʤʳʭ 

ʨʝʞʠʤʥʳʭ ʬʘʢʪʦʨʦʚ ʜʣʷ ʋʊʆɿ 2, ʋʊʆɿ 3, ʋʊʆɿ 4. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʋʊʆɿ 1 

ʙʳʣʠ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦʛʦ ʥʘʛʨʝʚʘ ʟʝʨʥʦʚʦʛʦ 

ʩʣʦʷ, ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʷ ʫʜʝʣʴʥʳʭ ʟʘʪʨʘʪ ʥʘ ʧʨʦʮʝʩʩ 

ʠʩʧʘʨʝʥʠʷ ʚʣʘʛʠ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʨʥʘ ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʠʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ 

ʧʘʨʘʤʝʪʨʳ (ʜʠʘʤʝʪʨ ʠ ʜʣʠʥʫ) ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʳ (ʢʦʞʫʭʘ ʫʩʪʘʥʦʚʢʠ). ʂʨʦʤʝ 

ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʩʪʫʧʝʥʯʘʪʳʡ ʥʘʛʨʝʚ ʢʦʞʫʭʘ ʧʦ ʜʣʠʥʝ, ʪʦ ʝʩʪʴ ʩʦ-
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ʟʜʘʪʴ ʥʝʩʢʦʣʴʢʦ ʥʝʟʘʚʠʩʠʤʳʭ ʟʦʥ ʩʫʰʢʠ. 

ʋʢʘʟʘʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʙʳʣʠ ʫʯʪʝʥʳ ʧʨʠ ʩʦʟʜʘʥʠʠ ʋʊʆɿ 2 (ʨʠʩʫʥʦʢ 4.16). 

 
ʈʠʩʫʥʦʢ 4.16 ï ʋʊʆɿ 2 ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ: 

1 - ʪʝʧʣʦʦʙʤʝʥʥʠʢ; 2 - ʚʝʥʪʠʣʷʪʦʨ; 3 - ʚʳʛʨʫʟʥʦʝ ʦʢʥʦ; 4 - ʟʘʩʣʦʥʢʠ; 5 - ʵʣʝʢ-

ʪʨʦʜʚʠʛʘʪʝʣʴ; 6 - ʨʝʜʫʢʪʦʨ ʯʝʨʚʷʯʥʳʡ; 7 - ʟʘʛʨʫʟʦʯʥʳʡ ʙʫʥʢʝʨ; 8 - ʘʚʪʦʪʨʘʥʩ-

ʬʦʨʤʘʪʦʨʳ; 9 - ʧʫʩʢʦʟʘʱʠʪʥʘʷ ʘʧʧʘʨʘʪʫʨʘ; 10 - ʢʦʤʧʣʝʢʪ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠ-

ʙʦʨʦʚ; 11 - ʚʦʟʜʫʭʦʚʦʜ 

ɼʣʠʥʫ ʢʦʞʫʭʘ ʫʚʝʣʠʯʠʣʠ ʚ 2 ʨʘʟʘ (ʦʙʱʘʷ ʜʣʠʥʘ ʋʊʆɿ 2 ʩʦʩʪʘʚʣʷʝʪ 2,5 ʤ), 

ʜʠʘʤʝʪʨ ʋʊʆɿ 2 ʫʚʝʣʠʯʠʣʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʋʊʆɿ 1 ʚ 1,5 ʨʘʟʘ ʜʦ 0,3 ʤ. ʂʦʞʫʭ 

ʋʊʆɿ 2 ʚʳʧʦʣʥʠʣʠ ʩʦʩʪʘʚʥʳʤ, ʧʨʠ ʵʪʦʤ ʢʘʞʜʫʶ ʩʦʩʪʘʚʥʫʶ ʯʘʩʪʴ ʢʦʞʫʭʘ 

ʩʥʘʙʜʠʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʥʘʛʨʝʚʘʪʝʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʝʛʫ-

ʣʠʨʦʚʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ. ʉʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʢʦʞʫʭʘ ʩʦʝʜʠʥʠʣʠ ʢʦʣʴʮʘʤʠ, ʚʳʧʦʣ-

ʥʝʥʥʳʤʠ ʠʟ ʪʝʧʣʦʠʟʦʣʠʨʫʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʪʝʧʣʦʚʦʤʫ ʧʦʪʦʢʫ 

ʩ ʦʜʥʦʛʦ ʫʯʘʩʪʢʘ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʥʘ ʩʦʩʝʜʥʠʝ. ʇʨʦʚʝ-

ʜʸʥʥʳʝ ʧʦʠʩʢʦʚʳʝ ʦʧʳʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʫ ʧʝʨʚʦʡ ʯʘʩʪʠ ʢʦʞʫʭʘ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʩʪʘʚʣʷʪʴ ʪʘʢʦʡ, ʯʪʦʙʳ ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʥʘ 

5é10 Áʉ ʥʝ ʜʦʭʦʜʠʣʘ ʜʦ ʝʛʦ ʧʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʩʫʰʢʠ. ʇʨʠ 

ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʙʳʩʪʨʳʡ ʧʨʦʛʨʝʚ ʟʝʨʥʘ ʠ ʠʩʧʘʨʝʥʠʝ ʩ ʥʝʛʦ ʧʦʚʝʨʭʥʦʩʪʥʦʡ 

ʚʣʘʛʠ. ʊʝʤʧʝʨʘʪʫʨʫ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʩʪʘʚʣʷʪʴ ʤʠʥʠʤʘʣʴʥʦ ʚʦʟ-

ʤʦʞʥʦʡ, ʧʨʠ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʪʢʣʶʯʝʥʠʷ ʥʘʛʨʝʚʘ-

ʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ ʩʨʝʜʥʝʛʦ ʫʯʘʩʪʢʘ ʧʦʩʣʝ ʝʛʦ ʧʨʦʛʨʝʚʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝ-

ʥʠʶ ʵʥʝʨʛʦʟʘʪʨʘʪ ʥʘ ʧʨʦʮʝʩʩ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ. ʅʘʛʨʝʪʦʝ ʥʘ ʧʝʨʚʦʤ 

ʫʯʘʩʪʢʝ ʟʝʨʥʦ, ʧʨʦʭʦʜʷ ʚʪʦʨʫʶ ʯʘʩʪʴ ʢʦʞʫʭʘ (ʩʨʝʜʥʶʶ), ʧʦʧʘʜʘʝʪ ʚ ʪʘʢ ʥʘʟʳʚʘ-

ʝʤʫʶ çʟʦʥʫ ʦʪʣʝʞʢʠè, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʣʘʛʠ ï ʚʣʘʛʘ ʠʟ 

ʚʥʫʪʨʝʥʥʠʭ ʩʣʦʸʚ ʟʝʨʥʦʚʢʠ ʥʘʯʠʥʘʝʪ ʧʝʨʝʜʚʠʛʘʪʴʩʷ ʢ ʥʘʨʫʞʥʦʤʫ ʩʣʦʶ. ɿʘʪʝʤ, 

ʧʨʦʭʦʜʷ ʧʦʩʣʝʜʥʶʶ ʯʘʩʪʴ ʢʦʞʫʭʘ, ʪʝʤʧʝʨʘʪʫʨʫ ʢʦʪʦʨʦʛʦ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʘ 

5é10 Áʉ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʝʨʚʦʛʦ ʫʯʘʩʪʢʘ, ʟʝʨʥʦ ʥʘʛʨʝʚʘʝʪʩʷ ʜʦ ʧʨʝʜʝʣʴʥʦ-

ʜʦʧʫʩʪʠʤʦʡ ʪʝʤʧʝʨʘʪʫʨʳ. ʇʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʧʦʚʪʦʨʥʦʝ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ ʩ 

ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʨʥʘ, ʫʜʘʣʝʥʠʝ ʚʣʘʞʥʳʭ ʧʘʨʦʚ ʠʟ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʳ ʠ ʦʭʣʘʞʜʝ-
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ʥʠʝ ʟʝʨʥʘ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʋʊʆɿ 2 ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʰʠʨʦ-

ʢʠʭ ʧʨʝʜʝʣʘʭ ʠʟʤʝʥʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʨʝʞʠʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ: ʩʢʦʨʦʩʪʴ 

ʜʚʠʞʝʥʠʷ ʟʝʨʥʘ ʚ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʝ - 0,007...0,034 ʤ/ʩ, ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ 

ʚʦʟʜʫʭʘ ï 0é7,6 ʤ/ʩ, ʧʨʠʯʸʤ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ 

ʧʦʟʚʦʣʷʶʪ ʠʩʩʣʝʜʦʚʘʪʴ ʨʝʞʠʤʳ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ ʚ ʨʝʞʠʤʝ çʧʨʷʤʦ-

ʪʦʢè ʠ çʧʨʦʪʠʚʦʪʦʢè (ʨʠʩʫʥʦʢ 4.17). ʉʨʝʜʥʶʶ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʛʨʝʚʘ ʢʦʥʪʘʢʪʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ ʠʟʤʝʥʷʣʠ ʚ ʧʨʝʜʝʣʘʭ 20é200 Áʉ. 

 
ʈʠʩʫʥʦʢ 4.17 ï ʌʠʟʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʟʝʨʥʘ ʚ ʋʊʆɿ 2: 

1 ï ʪʝʧʣʦʠʟʦʣʷʮʠʷ; 2 ï ʟʝʨʥʦ; 3 ï ʚʘʣ ʚʠʥʪʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʛʦ ʨʘʙʦʯʝʛʦ 

ʦʨʛʘʥʘ; 4 ï ʚʠʪʢʠ ʚʠʥʪʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʛʦ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ; 5 ï ʧʝʨʬʦʨʘ-

ʮʠʷ; 6 ï ʥʘʛʨʝʚʘʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ; 7 ï ʢʦʞʫʭ; tʟ ï ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ, Áʉ;          

ɤʟ ï ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ, %; tʚ ï ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ (ʘʛʝʥʪʘ ʩʫʰʢʠ), Áʉ; űʚ - ʚʣʘʞ-

ʥʦʩʪʴ ʚʦʟʜʫʭʘ, %; vʟ ï ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʟʝʨʥʘ, ʤ/ʩ; vʚ ï ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ 

ʚʦʟʜʫʭʘ, ʤ/ʩ; tʧ ï ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, Áʉ; ʠʥʜʝʢʩʳ 1 ʠ 2 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʝʞʠʤʥʳʝ ʧʘʨʘʤʝʪʨʳ ʥʘ ʚʭʦʜʝ ʠ ʥʘ ʚʳʭʦʜʝ ʠʟ 

ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʳ, ʰʪʨʠʭ ʚ ʦʙʦʟʥʘʯʝʥʠʷʭ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʦʪʠʚʦʪʦʯʥʦʝ ʜʚʠʞʝ-

ʥʠʝ ʚʦʟʜʫʭʘ 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʟʝʨʥʦʩʫʰʠʣʢʘʭ ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʪʠʧʘ ʦʩʥʦʚʥʦʝ 

ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʘʛʝʥʪʘ ʩʫʰʢʠ - ʵʪʦ ʥʘʛʨʝʚ ʟʝʨʥʘ ʠ ʦʪʚʦʜ ʦʙʨʘʟʦʚʘʚʰʝʡʩʷ ʚʣʘʛʠ 

ʠʟ ʟʦʥʳ ʩʫʰʢʠ. ɺ ʩʫʰʠʣʢʘʭ ʞʝ ʢʦʥʪʘʢʪʥʦʛʦ ʪʠʧʘ ʘʛʝʥʪ ʩʫʰʢʠ ʥʝʦʙʭʦʜʠʤ ʜʣʷ 

ʫʜʘʣʝʥʠʷ ʠʩʧʘʨʠʚʰʝʡʩʷ ʚʣʘʛʠ ʠʟ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʳ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʘʛʝʥʪʦʤ 

ʩʫʰʢʠ ʷʚʣʷʝʪʩʷ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ, ʧʦʜʘʚʘʝʤʳʡ ʚ ʩʫʰʠʣʴʥʫʶ ʢʘʤʝʨʫ ʚʝʥʪʠ-

ʣʷʪʦʨʦʤ. 

ʇʨʦʚʝʜʸʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʠʩʭʦʜʥʦʡ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ ʥʘ ʚʣʘʛʦ-

ʩʲʸʤ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʘ ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ ʥʘ ʩʫʰʢʫ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʠʩʭʦʜʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʣʘʛʦʩʲʸʤ ʩʥʠʞʘʝʪʩʷ, ʧʨʠʯʸʤ ʟʘʚʠʩʠʤʦʩʪʴ 

ʠʤʝʝʪ ʚʠʜ ʧʦʣʠʥʦʤʠʘʣʴʥʦʡ ʢʨʠʚʦʡ ʠ ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ: 

                                     
20651,02648,42068,40 xxɈ --= ,                               (4.25) 

ʛʜʝ Y - ʠʩʭʦʜʥʘʷ ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ, %; x - ʨʘʟʦʚʳʡ ʚʣʘʛʦʩʲʸʤ, %. 

ʂʦʨʨʝʣʷʮʠʦʥʥʦʝ ʦʪʥʦʰʝʥʠʝ ʧʨʠ ʵʪʦʤ ʨʘʚʥʦ R = 0,95 (ʨʠʩʫʥʦʢ 4.18). 
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ʈʠʩʫʥʦʢ 4.18 ɿʘʚʠʩʠʤʦʩʪʴ ʚʣʘʛʦʩʲʸʤʘ ʦʪ ʠʩʭʦʜʥʦʡ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ 

ʧʨʠ ʢʦʥʪʘʢʪʥʦʤ ʩʧʦʩʦʙʝ ʧʦʜʚʦʜʘ ʪʝʧʣʦʪʳ 

ʉʥʠʞʝʥʠʝ ʚʣʘʛʦʩʲʝʤʘ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʠʩʭʦʜʥʦʡ ʚʣʘʞʥʦʩʪʠ ʦʙʲʷʩʥʷʝʪʩʷ 

ʪʝʤ, ʯʪʦ ʦʜʠʥʘʢʦʚʳʝ ʦʙʲʸʤʳ ʟʝʨʥʘ ʧʨʠ ʨʘʟʥʦʡ ʠʩʭʦʜʥʦʡ ʚʣʘʞʥʦʩʪʠ ʠʤʝʶʪ ʨʘʟ-

ʣʠʯʥʫʶ ʤʘʩʩʫ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ ʟʝʨʥʝ ʩ ʙʦʣʴʰʝʡ ʠʩʭʦʜʥʦʡ ʚʣʘʞʥʦʩʪʴʶ 

ʩʦʜʝʨʞʠʪʩʷ ʠ ʙʦʣʴʰʝ ʚʣʘʛʠ, ʥʘ ʠʩʧʘʨʝʥʠʝ ʢʦʪʦʨʦʡ ʪʨʝʙʫʝʪʩʷ ʟʘʪʨʘʪʠʪʴ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ. ʊʘʢ ʢʘʢ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʣʠʷʥʠʶ ʠʩʭʦʜʥʦʡ 

ʚʣʘʞʥʦʩʪʠ ʥʘ ʚʣʘʛʦʩʲʸʤ ʧʨʦʚʦʜʠʣʠ ʥʘ ʦʜʠʥʘʢʦʚʳʭ ʨʝʞʠʤʘʭ, ʪʦ ʟʝʨʥʦ ʩ ʙʦʣʴ-

ʰʝʡ ʠʩʭʦʜʥʦʡ ʚʣʘʞʥʦʩʪʴʶ ʥʝ ʫʩʧʝʚʘʣʦ ʧʨʦʛʨʝʚʘʪʴʩʷ ʜʦ ʦʜʠʥʘʢʦʚʦʡ ʪʝʤʧʝʨʘʪʫ-

ʨ  rʟʘ ʨʘʚʥʳʝ ʧʝʨʠʦʜʳ ʚʨʝʤʝʥʠ ʦʧʳʪʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʣʫʯʘʣʠ 

ʤʝʥʴʰʠʡ ʚʣʘʛʦʩʲʸʤ. ʅʘʧʨʦʪʠʚ, ʟʝʨʥʦ ʩ ʥʠʟʢʦʡ ʠʩʭʦʜʥʦʡ ʚʣʘʞʥʦʩʪʴʶ (ʠ ʤʝʥʴ-

ʰʝʡ ʤʘʩʩʦʡ) ʵʬʬʝʢʪʠʚʥʝʝ ʥʘʛʨʝʚʘʣʦʩʴ, ʠ ʚʣʘʛʦʩʲʸʤ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʚʦʟʨʘʩʪʘʣ. 

ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʸʥʥʳʭ ʦʧʳʪʦʚ ʧʦ ʩʫʰʢʝ ʟʝʨʥʘ ʧ ʝh-

ʥʠʮʳ ʚ ʨʝʞʠʤʝ çʧʨʷʤʦʪʦʢè, ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʩʣʝʜʫʶʱʝʝ ʫʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ ʚ 

ʥʘʪʫʨʘʣʴʥʳʭ ʟʥʘʯʝʥʠʷʭ ʬʘʢʪʦʨʦʚ ʜʣʷ ʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ, ʢʦʛʜʘ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝ-

ʥʠʷ ʟʝʨʥʘ vʟ = 0,0205 ʤ/ʩ (ʥʫʣʝʚʦʡ ʫʨʦʚʝʥʴ ʚʘʨʴʠʨʦʚʘʥʠʷ): 
22 58,104,127,1612,18755,8491,8302
ʧʧʚʚʧʚ

ttvvtvq ++--+= ,        (4.26) 

ʛʜʝ q ï ʩʫʤʤʘʨʥʳʝ ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ ʥʘ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ, ʢɼʞ/ʢʛ;         

vʚ - ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ, ʤ/ʩ; tʧ - ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭ-

ʥʦʩʪʠ, Üʉ. 

ʂʦʨʨʝʣʷʮʠʦʥʥʦʝ ʦʪʥʦʰʝʥʠʝ R ʜʣʷ ʫʨʘʚʥʝʥʠʷ (4.29) ʩʦʩʪʘʚʠʣʦ 0,868. 

ʋʨʘʚʥʝʥʠʝ (4.26) ʚ ʢʦʜʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʬʘʢʪʦʨʦʚ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ 

ʚʠʜ: 
2

332

2

232
47,15851,3991,23493,6951,8889,3103 xxxxxxY ++-++= ,     (4.27) 

ʛʜʝ Y ï ʩʫʤʤʘʨʥʳʝ ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ ʥʘ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ, ʢɼʞ/ʢʛ;        

x2 - ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ; x3 - ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɻʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʢʣʠʢʘ ʦʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʢʦ-

ʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ ʠ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʝʜ-

ʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 4.19 ʘ. 

ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʜʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʢʣʠʢʘ ʙʳʣ ʚʳʧʦʣʥʝʥ ʝʸ ʘʥʘʣʠʟ ʩ 

ʧʦʤʦʱʴʶ ʜʚʫʭʤʝʨʥʦʛʦ ʩʝʯʝʥʠʷ (ʨʠʩʫʥʦʢ 4.19 ʙ). 
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ɸʥʘʣʦʛʠʯʥʦ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʜʣʷ ʩʣʝʜʫʶʱʠʭ 

ʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ: ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ vʚ = 3,8 ʤ/ʩ; ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʝʶʱʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ tʧ = 60 Áʉ (ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʫʣʝʚʦʤʫ ʫʨʦʚʥʶ ʚʘʨʴʠʨʦʚʘʥʠʷ ʬʘʢʪʦ-

ʨʦʚ). 

 
ʈʠʩʫʥʦʢ 4.19 ï ɻʨʘʬʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʫʨʘʚʥʝʥʠʷ (4.26): 

ʘ ï ʧʦʚʝʨʭʥʦʩʪʴ ʦʪʢʣʠʢʘ ʦʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ ʠ ʩʨʝʜ-

ʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ; ʙ ï ʜʚʫʭʤʝʨʥʦʝ ʩʝʯʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ 

ʦʪʢʣʠʢʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡ ʩʫʤʤʘʨʥʳʝ ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʪʝʧʣʦʪʳ ʥʘ ʠʩʧʘʨʝʥʠʝ 

ʚʣʘʛʠ, ʢɼʞ/ʢʛ 

ɼʣʷ ʢʘʞʜʦʡ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ 

ʢʦʨʨʝʣʷʮʠʦʥʥʦʝ ʦʪʥʦʰʝʥʠʝ ʠ ʚʳʧʦʣʥʝʥʘ ʧʨʦʚʝʨʢʘ ʩ ʧʦʤʦʱʴʶ ʢʨʠʪʝʨʠʝʚ    

ʉʪʴʶʜʝʥʪʘ, ʌʠʰʝʨʘ, ʂʦʭʨʝʥʘ. 

ɸʥʘʣʠʟ ʨʘʩʯʝʪʥʳʭ ʟʥʘʯʝʥʠʡ ʢʨʠʪʝʨʠʝʚ ʠ ʩʨʘʚʥʝʥʠʝ ʠʭ ʩ ʪʘʙʣʠʯʥʳʤʠ ʟʥʘ-

ʯʝʥʠʷʤʠ ʧʦʜʪʚʝʨʜʠʣ ʘʜʝʢʚʘʪʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʟʥʘ-

ʯʠʤʦʩʪʴ ʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʨʦʚʝʜʸʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 

ʇʦʣʫʯʝʥʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʟʝʨʥʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʩʫʤʤʘʨʥʳʝ ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʪʝʧʣʦʪʳ ʥʘ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ ʠʟ ʟʝʨʥʘ ʧʰʝʥʠʮʳ 

ʧʨʠ ʧʨʷʤʦʪʦʢʝ ʤʠʥʠʤʘʣʴʥʳ (qmin = 3,04 ʄɼʞ/ʢʛ) ʧʨʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʟʝʨʥʘ                      

vʟ = 0,0035 ʤ/ʩ ʠ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʝ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʞʫʭʘ tʧ = 61,8 Üʉ. ʆʜʥʘʢʦ 

ʧʦʣʫʯʝʥʥʳʡ ʤʠʥʠʤʫʤ ʵʥʝʨʛʦʟʘʪʨʘʪ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʝʧʨʠʝʤʣʝʤʳʤ ʨʝʞʠʤʘʤ 

ʧʨʦʮʝʩʩʘ, ʪʘʢ ʢʘʢ ʧʨʠ vʟ = 0,0035 ʤ/ʩ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʋʊʆɿ 2 ʥʝ ʧʨʝ-

ʚʳʰʘʣʘ 90 ʢʛ/ʯ, ʯʪʦ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ. ʇʦʵʪʦʤʫ ʦʧʪʠʤʘʣʴʥʳʤʠ 

ʩʫʤʤʘʨʥʳʤʠ ʫʜʝʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʪʝʧʣʦʪʳ ʙʫʜʝʤ ʩʯʠʪʘʪʴ ʪʘʢʠʝ, ʧʨʠ ʢʦʪʦʨʳʭ 

ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʤʘʢʩʠʤʘʣʴʥʘ, ʘ ʨʘʟʦʚʳʡ ʚʣʘʛʦʩʲʸʤ - ʥʝ ʤʝ-

ʥʝʝ 2 %. ʀʟ ʨʠʩʫʥʢʘ (4.20) ʚʠʜʥʦ, ʯʪʦ ʵʪʦ ʫʩʣʦʚʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠ                    

vʟ ʦʧʪ = 0,033 ʤ/ʩ. 
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ʈʠʩʫʥʦʢ 4.20 - ɿʘʚʠʩʠʤʦʩʪʴ ʚʣʘʛʦʩʲʸʤʘ ʦʪ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʟʝʨʥʘ: 

ȹɤ = 3,129 - 58,972x + 797,5589x
2
, 

ʛʜʝ ȹɤ - ʨʘʟʦʚʳʡ ʚʣʘʛʦʩʲʸʤ, %; x - ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʟʝʨʥʘ, ʤ/ʩ 

ʇʨʠ ʵʪʦʤ ʦʧʪʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʦʩʪʘʣʴʥʳʭ ʨʝʞʠʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʷʚʣʷ-

ʶʪʩʷ ʩʣʝʜʫʶʱʠʝ (ʨʠʩʫʥʦʢ 4.19): ʩʨʝʜʥʷ ̫ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ     

tʧ ʦʧʪ = 58 Üʉ, ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ ʚ ʋʊʆɿ 2 vʚ ʦʧʪ= 5,44 ʤ/ʩ. ɼʣʷ ʵʪʦʛʦ 

ʩʣʫʯʘʷ ʩʫʤʤʘʨʥʳʝ ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪ rʪʝʧʣʦʪʳ ʥʘ ʠʩʧʘʨʝʥʠʝ ʠʟ ʟʝʨʥʘ ʧʰʝʥʠʮʳ 

ʚʣʘʛʠ qʦʧʪ ʩʦʩʪʘʚʣʷʶʪ 3,1 ʄɼʞ/ʢʛ ʧʨʠ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ      

250 ʢʛ/ʯ ʠ ʵʢʩʧʦʟʠʮʠʠ ʩʫʰʢʠ 76 ʩ. 

ɸʥʘʣʦʛʠʯʥʦ, ʜʣʷ ʨʝʞʠʤʘ ʩʫʰʢʠ ʟʝʨʥʘ ʧʰʝʥʠʮʳ çʧʨʦʪʠʚʦʪʦʢè ʙʳʣʠ ʧʦʣʫ-

ʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʞʠʤʥʳʝ ʧʘʨʘʤʝʪʨʳ: ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʟʝʨʥʘ 

vʟ ʦʧʪ= 0,04 ʤ/ʩ; ʩʢʦʨʦʩʪʴ ʚʦʟʜʫʭʘ vʚ ʦʧʪ= 5,2 ʤ/ʩ; ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʝʶʱʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ tʧ ʦʧʪ= 60 Üʉ. ʇʨʠ ʵʪʠʭ ʧʘʨʘʤʝʪʨʘʭ ʩʫʤʤʘʨʥʳʝ ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ 

ʪʝʧʣʦʪʳ ʥʘ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ ʠʟ ʟʝʨʥʘ qʦʧʪ ʩʦʩʪʘʚʠʣʠ 3,2 ʄɼʞ/ʢʛ, ʘ ʵʢʩʧʦʟʠʮʠʷ 

ʩʫʰʢʠ ï 63 ʩ. 

ʇʨʦʚʝʜʸʥʥʳʝ ʦʧʳʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʵʥʝʨʛʦʟʘʪʨʘʪʳ ʧʨʠ ʨʝʞʠʤʝ ʩʫʰʢʠ 

çʧʨʦʪʠʚʦʪʦʢè ʚʳʰʝ, ʯʝʤ ʧʨʠ ʩʫʰʢʝ ʟʝʨʥʘ ʚ ʨʝʞʠʤʝ çʧʨʷʤʦʪʦʢè. ʆʩʥʦʚʥʘ ̫ʧʨʠ-

ʯʠʥʘ ʵʪʦʛʦ ʷʚʣʝʥʠʷ ï ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʫʩʪʘʥʦʚʢʠ. ʊʘʢ, ʧʨʠ ʩʫʰʢʝ ʟʝʨ-

ʥʘ ʚ ʨʝʞʠʤʝ çʧʨʷʤʦʪʦʢè, ʚʝʥʪʠʣʷʪʦʨ ʦʪʩʘʩʳʚʘʣ ʯʘʩʪʴ ʚʦʟʜʫʭʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʠʟ ʚʳʛʨʫʟʥʦʛʦ ʦʢʥʘ, ʯʪʦ ʫʤʝʥʴʰʘʣʦ ʦʙʲʸʤ ʚʦʟʜʫʭʘ, ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ ʢʦʣʴʮʝ-

ʚʦʡ ʟʘʟʦʨ ʫʩʪʘʥʦʚʢʠ. ʇʨʠ ʨʘʙʦʪʝ ʚʝʥʪʠʣʷʪʦʨʘ ʚ ʨʝʞʠʤʝ çʧʨʦʪʠʚʦʪʦʢè ʙʦʣʴʰʘʷ 

ʯʘʩʪʴ ʚʩʘʩʳʚʘʝʤʦʛʦ ʚʦʟʜʫʭʘ ʧʨʦʭʦʜʠʣʘ ʯʝʨʝʟ ʢʦʣʴʮʝʚʦʡ ʟʘʟʦʨ ʫʩʪʘʥʦʚʢʠ, ʦʭʣʘ-

ʞʜʘʷ ʝ yʛʨʝʶʱʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʯʪʦ ʫʚʝʣʠʯʠʣʦ ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ. ʇʦʵʪʦʤʫ ʧʨʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʫʩʪʘʥʦʚʢʠ 

ʩʣʝʜʫʝʪ ʠʟʤʝʥʠʪʴ ʨʘʩʧʦʣʦʞʝʥʠʝ ʚʭʦʜʥʦʛʦ ʦʪʚʝʨʩʪʠʷ ʚʦʟʜʫʭʦʚʦʜʘ ʠ ʧʨʝʜʫʩʤʦʪ-

ʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʦʛʨʝʚʘ ʚʦʟʜʫʭʘ, ʧʦʜʘʚʘʝʤʦʛʦ ʚ ʫʩʪʘʥʦʚʢʫ. ʕʪʦ ʧʦʟʚʦʣʠʪ 

ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ ʥʘ ʩʫʰʢʫ ʟʝʨʥʘ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʝʛʦ ʢʘʯʝʩʪʚʘ. 

ʇʨʠ ʩʫʰʢʝ ʟʝʨʥʘ ʨʞʠ ʦʙʣʘʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʛʨʘʥʠʯʠʣʠ ʜʦ ʦʜʥʦʛʦ ʨʝʞʠ-

ʤʘ (ʧʨʷʤʦʪʦʢ). 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʟʝʨʥʘ ʨʞʠ ʠ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫ-

ʯʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʦ ʤʝʪʦʜʠʢʝ, ʘʥʘʣʦʛʠʯʥʦʡ ʧʨʠʚʝʜʸʥʥʦʡ 

ʚʳʰʝ, ʧʦʟʚʦʣʠʣʠ ʚʳʷʚʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʞʠʤʳ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ: 

ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʟʝʨʥʘ vʟ ʦʧʪ = 0,033 ʤ/ʩ, ʩʨʝʜʥʷ ̫ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʝʶʱʝʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ tʧ ʦʧʪ = 61 Üʉ, ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ ʚ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʝ             
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vʚ ʦʧʪ= 5,44 ʤ/ʩ. ʇʨʠ ʵʪʦʤ ʩʫʤʤʘʨʥʳʝ ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪ rʪʝʧʣʦʪʳ ʥʘ ʠʩʧʘʨʝʥʠʝ ʠʟ 

ʟʝʨʥʘ ʨʞʠ ʚʣʘʛʠ qʦʧʪ = 3,22 ʄɼʞ/ʢʛ. ʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʋʊʆɿ 2 ʥʘ ʫʢʘ-

ʟʘʥʥʳʭ ʨʝʞʠʤʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʩʦʩʪʘʚʠʣʘ 250 ʢʛ/ʯ, ʵʢʩʧʦʟʠʮʠʷ ʩʫʰʢʠ ï 76 ʩ. 

ʇʨʠ ʵʪʦʤ ʟʝʨʥʦ ʥʘ ʚʳʙʨʘʥʥʳʭ ʨʝʞʠʤʘʭ ʥʝ ʥʘʛʨʝʚʘʣʦʩʴ ʚʳʰʝ 39 Áʉ, ʯʪʦ 

ʥʝ ʧʨʠʚʦʜʠʣʦ ʢ ʫʭʫʜʰʝʥʠʶ ʩʝʤʝʥʥʳʭ ʩʚʦʡʩʪʚ ʟʝʨʥʘ - ʩʥʠʞʝʥʠʶ ʚʩʭʦʞʝʩʪʠ 

[66]. 

ʆʧʪʠʤʘʣʴʥʳʤ ʨʝʞʠʤʦʤ ʪʝʨʤʠʯʝʩʢʦʛʦ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʟʝʨʥʘ ʷʯʤʝʥʷ ʚ 

ʋʊʆɿ 2 ʷʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʡ: ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ          

tʧ ʦʧʪ = 95 Üʉ, ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʟʝʨʥʘ vʟ ʦʧʪ = 0,02 ʤ/ʩ. ʋʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʵʥʝʨ-

ʛʠʠ ʧʨʠ ʵʪʦʤ ʩʦʩʪʘʚʣʷʝʪ 4,28 ʢɺʪĿʯ/ʪ [64]. 

ʇʨʠ ʪʝʨʤʠʯʝʩʢʦʤ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʠ ʟʝʨʥʘ ʧʰʝʥʠʮʳ ʦʧʪʠʤʘʣʴʥʳʝ ʩʦʯʝʪʘ-

ʥʠʷ ʨʝʞʠʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ: tʧ ʦʧʪ = 100 Üʉ,                

vʟ ʦʧʪ = 0,02 ʤ/ʩ; ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʵʥʝʨʛʠʠ ʧʨʠ ʵʪʦʤ ʩʦʩʪʘʚʣʷʝʪ 4,32 ʢɺʪĿʯ/ʪ. 

ɺʨʝʤʷ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʩʦʩʪʘʚʠʣʦ ï 125 ʩ. ʇʨʠ ʵʪʦʤ ʟʝʨʥʦ 

ʥʘʛʨʝʚʘʣʦʩʴ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 60 Áʉ, ʠ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʦʥʦ ʙʳʣʦ ʧʨʠʛʦʜʥʳʤ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʡ ʧʝʨʝʨʘʙʦʪʢʠ. 

ʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʋʊʆɿ 2 ʧʨʠ ʪʝʨʤʠʯʝʩʢʦʤ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʠ ʥʘ 

ʧʦʣʫʯʝʥʥʳʭ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʞʠʤʘʭ ʩʦʩʪʘʚʠʣʘ 0,175 ʪ/ʯ. 

ʇʨʦʚʝʜʸʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʠʣʠ ʪʘʢʞʝ ʥʝʜʦʩʪʘʪʢʠ ʋʊʆɿ 2 ï ʥʝʜʦʩʪʘ-

ʪʦʯʥʘʷ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʥʘʛʨʝʚʘ ʟʝʨʥʘ ʠ ʥʝʨʘʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫ-

ʭʘ. ʊʘʢ, ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʯʘʩʪʴ ʟʝʨʥʘ ʥʘʛʨʝʚʘʣʘʩʴ ʚʳʰʝ ʜʦʧʫʩʪʠʤʦʛʦ ʟʥʘʯʝ-

ʥʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʣʦ ʢ ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. 

ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʫʢʘʟʘʥʥʦʛʦ ʥʝʜʦʩʪʘʪʢʘ ʢʦʥʩʪʨʫʢʮʠʠ ʋʊʆɿ 2 ʙʳʣʘ ʩʦʟʜʘʥʘ 

ʋʊʆɿ 3 (ʨʠʩʫʥʦʢ 4.21). 

 
ʈʠʩʫʥʦʢ 4.21 - ʋʊʆɿ 3 ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ: 

1 ï ʢʦʞʫʭ; 2 ï ʚʝʥʪʠʣʷʪʦʨ; 3 ï ʵʣʝʢʪʨʦʢʘʣʦʨʠʬʝʨ; 4 ï ʟʘʛʨʫʟʦʯʥʳʡ ʙʫʥʢʝʨ;         

5 ï ʚʳʛʨʫʟʥʦʝ ʦʢʥʦ; 6 ï ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ; 7 ï ʨʝʜʫʢʪʦʨ ʯʝʨʚʷʯʥʳʡ; 8 ï ʦʧʦʨʘ 

ʚʠʥʪʦʚʘʷ; 9 ï ʚʦʟʜʫʭʦʚʦʜ; 10 ï ʧʫʩʢʦʟʘʱʠʪʥʘʷ ʘʧʧʘʨʘʪʫʨʘ; 11 ï ʢʦʥʪʨʦʣʴʥʦ-

ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʘʧʧʘʨʘʪʫʨʘ 
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ʃʘʙʦʨʘʪʦʨʥʘʷ ʋʊʆɿ 3 ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ, ʢʘʢ ʠ ʋʊʆɿ 2, ʢʦʞʫʭ, ʨʘʟʜʝʣʝʥ-

ʥr ʡ ʥʘ ʪʨʠ ʥʝʟʘʚʠʩʠʤʳʭ ʫʯʘʩʪʢʘ ʠ ʧʦʢʨʳʪʳʡ ʩʣʦʝʤ ʪʝʧʣʦʠʟʦʣʠʨʫʶʱʝʛʦ ʤʘʪʝ-

ʨʠʘʣʘ. ʂʘʞʜʳʡ ʫʯʘʩʪʦʢ ʩʥʘʙʞʝʥ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʥʘʛʨʝʚʘʪʝʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ. 

ɺʥʫʪʨʠ ʢʦʞʫʭʘ ʧʦʤʝʱʝʥ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʡ ʨʘʙʦʯʠʡ ʦʨʛʘʥ, ʚʳʧʦʣʥʝʥʥʳʡ ʚ 

ʚʠʜʝ ʧʝʨʬʦʨʠʨʦʚʘʥʥʦʛʦ ʰʥʝʢʘ ʠ ʧʨʠʚʦʜʠʤʳʡ ʚʦ ʚʨʘʱʝʥʠʝ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʤ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʋʊʆɿ 1 ʠ ʋʊʆɿ 2, ʚʦʟʜʫʭʦʚʦʜ ʋʊʆɿ 3, ʩ ʢʦʪʦʨʳʤ ʩʦʝʜʠʥʝʥ ʚʝʥ-

ʪʠʣʷʪʦʨ, ʫʩʪʘʥʦʚʣʝʥ ʧʦʩʝʨʝʜʠʥʝ ʤʝʞʜʫ ʟʘʛʨʫʟʦʯʥʳʤ ʙʫʥʢʝʨʦʤ ʠ ʚʳʛʨʫʟʥʳʤ 

ʦʢʥʦʤ. ɺ ʚʦʟʜʫʭʦʚʦʜʝ ʫʩʪʘʥʦʚʣʝʥ ʥʘʛʨʝʚʘʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦ-

ʟʜʘʪʴ ʨʘʚʥʦʤʝʨʥʳʡ ʧʦʪʦʢ ʚʦʟʜʫʭʘ ʧʦ ʫʯʘʩʪʢʘʤ ʫʩʪʘʥʦʚʢʠ ʠ ʠʩʢʣʶʯʠʪʴ ʧʦʜʩʦʩ 

ʚʦʟʜʫʭʘ ʯʝʨʝʟ ʚʳʛʨʫʟʥʦʝ ʦʢʥʦ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʫʩʪʘʥʦʚʢʘ ʚʳʧʦʣʥʝʥʘ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʟʤʝʥʝʥʠʷ ʫʛʣʘ 

ʥʘʢʣʦʥʘ ʢʦʞʫʭʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʦʨʠʟʦʥʪʘʣʠ ʠ ʬʠʢʩʠʨʦʚʘʥʠʷ ʚ ʟʘʜʘʥʥʦʤ ʧʦʣʦ-

ʞʝʥʠʠ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʪʝʧ-

ʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʟʘ ʩʯʝʪ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʠ 

ʟʝʨʝʥ ʚʦʢʨʫʛ ʩʚʦʝʡ ʦʩʠ. 

ʋʊʆɿ 3 ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʢʦʡ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʪʠʧʘ. ɽʸ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʣʷʪʴ, ʢʘʢ ʪʦʣʴʢʦ ʢʦʥʪʘʢʪʥʳʡ ʠʣʠ ʢʦʥʚʝʢʪʠʚ-

ʥʳʡ ʩʧʦʩʦʙʳ ʧʦʜʚʦʜʘ ʪʝʧʣʦʪʳ ʢ ʚʳʩʫʰʠʚʘʝʤʦʤʫ ʟʝʨʥʫ, ʪʘʢ ʠ ʩʦʯʝʪʘʥʠʝ ʚʳʰʝ-

ʫʢʘʟʘʥʥʳʭ ʩʧʦʩʦʙʦʚ ʧʦʜʚʦʜʘ ʪʝʧʣʦʪʳ. ʇʨʠ ʢʦʥʪʘʢʪʥʦʤ ʥʘʛʨʝʚʝ ʟʝʨʥʘ ʧʦʜʚʦʜ 

ʪʝʧʣʦʪʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ, ʢʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʠʭ ʋʊʆɿ ʦʪ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩ 

ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʥʘʛʨʝʚʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʘ ʢʦʥʚʝʢʪʠʚʥʳʡ ʧʦʜʚʦʜ 

ʪʝʧʣʦʪʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚ ʚʦʟʜʫʭʦʚʦʜʝ ʋʊʆɿ 

ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʷ. 

ʋʊʆɿ 3 ʧʦʟʚʦʣʷʝʪ ʠʩʩʣʝʜʦʚʘʪʴ ʧʨʦʮʝʩʩ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ ʧʨʠ 

ʠʟʤʝʥʝʥʠʠ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ʦʩʥʦʚʥʳʭ ʨʝʞʠʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ: ʩʨʝʜʥʝʡ ʪʝʤ-

ʧʝʨʘʪʫʨʳ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ (20é250 C̄), ʚʨʝʤʝʥʠ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 

ʟʝʨʥʘ (30é250 ʩ), ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ ʚ ʢʦʞʫʭʝ (0é10 ʤ/ʩ), ʘ ʪʘʢʞʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʜʘʚʘʝʤʦʛʦ ʚʦʟʜʫʭʘ (20é70 C̄). 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʫʰʢʠ 

ʟʝʨʥʘ ʚ ʋʊʆɿ 3 ʧʦʟʚʦʣʠʣ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʪʝʧʣʦʪʳ ʥʘ ʠʩ-

ʧʘʨʝʥʠʝ ʚʣʘʛʠ ʚʦʟʨʘʩʪʘʶʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʥʚʝʢʪʠʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʦʜʚʦʜʘ 

ʪʝʧʣʦʪʳ ʢ ʚʳʩʫʰʠʚʘʝʤʦʤʫ ʟʝʨʥʫ (ʨʠʩʫʥʦʢ 4.22). ʇʦʵʪʦʤʫ ʧʨʠ ʪʝʧʣʦʚʦʡ ʦʙʨʘ-

ʙʦʪʢʝ ʟʝʨʥʘ ʚ ʧʨʝʜʣʦʞʝʥʥʦʡ ʫʩʪʘʥʦʚʢʝ ʩʣʝʜʫʝʪ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʜʘʚʘʝʤʦʛʦ ʚʦʟ-

ʜʫʭʘ ʧʨʠʥʠʤʘʪʴ ʙʣʠʟʢʦʡ ʧʦ ʟʥʘʯʝʥʠʶ ʢ ʦʧʪʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝ-

ʛʦ ʚʦʟʜʫʭʘ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ (20 Áʉ). 
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ʈʠʩʫʥʦʢ 4.22 ï ɿʘʚʠʩʠʤʦʩʪʴ ʫʜʝʣʴʥʳʭ ʟʘʪʨʘʪ ʪʝʧʣʦʪʳ 

ʦʪ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʢʦʥʚʝʢʪʠʚʥʦʡ ʠ ʢʦʥʪʘʢʪʥʦʡ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʫʰʢʠ ʟʝʨʥʘ ʚ ʋʊʆɿ 3 

ɸʥʘʣʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʦʙʞʘʨʠʚʘʥʠʠ ʟʝʨʥʘ 

ʷʯʤʝʥʷ ʥʘ ʋʊʆɿ 3, ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʛʨʝʚʘ ʦʙʞʘʨʠ-

ʚʘʝʤʦʛʦ ʟʝʨʥʘ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʝʤ ʜʝʢʩ-

ʪʨʠʥʦʚ ʠ ʫʤʝʥʴʰʝʥʠʝ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʞʠʨʦʚ (ʨʠʩʫʥʦʢ 4.23) [65]. 

 
ʈʠʩʫʥʦʢ 4.23 - ɿʘʚʠʩʠʤʦʩʪʴ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʜʝʢʩʪʨʠʥʦʚ 

ʠ ʞʠʨʦʚ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʛʨʝʚʘ ʟʝʨʥʘ ʷʯʤʝʥʷ ʩʦʨʪʘ çʈʘʫʰʘʥè 

ʆʧʪʠʤʘʣʴʥʘ ̫ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʚʘ ʟʝʨʥʘ ʷʯʤʝʥʷ tʟ.ʦʧʪ = 140 ̄ C, ʪʘʢ ʢʘʢ ʧʨʠ 

ʧʨʝʚʳʰʝʥʠʠ ʵʪʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʤʘʩʩʦʚʘ ̫ ʜʦʣ̫ 

ʜʝʢʩʪʨʠʥʦʚ ʚ ʟʝʨʥʝ, ʘ ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʦʚ ʨʝʟʢʦ ʫʤʝʥʴʰʘʝʪʩʷ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʩʥʠʞʝʥʠʶ ʧʠʪʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʠ ʟʝʨʥʘ ʠ ʢ ʥʝʦʙʦʩʥʦʚʘʥʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ 

ʫʜʝʣʴʥʳʭ ʟʘʪʨʘʪ ʪʝʧʣʦʪʳ ʥʘ ʧʨʦʮʝʩʩ ʦʙʞʘʨʠʚʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣ ʧʨʦʚʝʜʝʥ ʜʚʫʭʬʘʢʪʦʨʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʦʧʨʝʜʝʣʝ-
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ʥʠʶ ʚʣʠʷʥʠʷ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ tʛʨ.ʩʨ ʠ ʚʨʝʤʝʥʠ ʦʙʞʘ-

ʨʠʚʘʥʠʷ ʟʝʨʥʘ t ʥʘ ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʪʝʧʣʦʪʳ Qʫʜ ʧʨʠ ʥʘʛʨʝʚʝ ʟʝʨʥʘ ʚ ʧʨʝʜʝʣʘʭ 

130é150 C̄. 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʳʭ ʧʦʠʩʢʦʚʳʭ ʦʧʳʪʦʚ ʥʘʤʠ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ 

ʧʨʝʜʝʣʳ ʚʘʨʴʠʨʦʚʘʥʠʷ ʥʝʟʘʚʠʩʠʤʳʭ ʬʘʢʪʦʨʦʚ ʜʣʷ ʧʨʦʮʝʩʩʘ ʦʙʞʘʨʠʚʘʥʠʷ ʟʝʨʥʘ: 

ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ï 190é230 C̄, ʚʨʝʤʷ ʦʙʞʘʨʠʚʘʥʠʷ 

ʟʝʨʥʘ ï 90é290 ʩ. 

ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘʤʠ ʧʦʣʫʯʝ-

ʥʳ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʚʣʠʷʥʠʝ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʛʨʝ-

ʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʋʊʆɿ 3 ʠ ʚʨʝʤʝʥʠ ʦʙʞʘʨʠʚʘʥʠʷ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʛʨʝʚʘ 

ʟʝʨʥʘ, ʚ ʥʘʪʫʨʘʣʴʥʳʭ ʠ ʢʦʜʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʬʘʢʪʦʨʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʩʨʛʨʟ
tt

.
6273,01291,02309,16 ++-= t ,                                 (4.28) 

ʛʜʝ tʟ ï ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʚʘ ʟʝʨʥʘ, C̄; t ï ʚʨʝʤʷ ʦʙʞʘʨʠʚʘʥʠʷ, ʩ; tʛʨ.ʩʨ  ï ʩʨʝʜʥʷʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, C̄; 

12
7098,47435,70611,141 xxY ++= ,                              (4.29) 

ʛʜʝ Y ï ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʚʘ ʟʝʨʥʘ, C̄; x1 ï ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʝʶʱʝʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ; x2 ï ʚʨʝʤʷ ʦʙʞʘʨʠʚʘʥʠʷ. 

ɸʥʘʣʠʟ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʨʘʚʥʝʥʠʡ (4.28) ʠ (4.29) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʚʨʝʤʝʥʠ ʦʙʞʘʨʠʚʘ-

ʥʠʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʚʘ ʟʝʨʥʘ ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʧʨʠʯʝʤ ʠʟʤʝʥʝʥʠʝ ʚʨʝʤʝ-

ʥʠ ʦʙʞʘʨʠʚʘʥʠʷ ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ. 

ɻʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʢʣʠʢʘ ʦʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʨʝʜ-

ʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʚʨʝʤʝʥʠ ʦʙʞʘʨʠʚʘʥʠʷ ʠ ʠʭ ʩʦʚʤʝʩʪ-

ʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʛʨʝʚʘ ʟʝʨʥʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 4.24. 

 
ʈʠʩʫʥʦʢ 4.24 ï ɻʨʘʬʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʫʨʘʚʥʝʥʠʷ 4.28 

ʋʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝ ʚʣʠʷʥʠʝ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ 

ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʚʨʝʤʝʥʠ ʦʙʞʘʨʠʚʘʥʠʷ ʥʘ ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʪʝʧʣʦʪʳ, 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʥʘʛʨʝʚʘ 1 ʢʛ ʟʝʨʥʘ ʥʘ 1 C̄, ʚ ʥʘʪʫʨʘʣʴʥʳʭ ʟʥʘʯʝʥʠʷʭ ʬʘʢʪʦʨʦʚ 
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ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

   
,0188,00019,00001,00303,84804,03632,899 2

..

2

. ʩʨʛʨʩʨʛʨʩʨʛʨʫʜ
tttq +++--= ttt    (4.30) 

ʛʜʝ qʫʜ ï ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʪʝʧʣʦʪʳ, ʢɼʞ/(ʢʛȪC). 

ʋʨʘʚʥʝʥʠʝ (4.30) ʚ ʢʦʜʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʬʘʢʪʦʨʦʚ: 

       ,0536,18766,04329,02922,15514,19087,30 2

121

2

2121
xxxxxxY ++++-=        (4.31) 

ʛʜʝ Y1 ï ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʪʝʧʣʦʪʳ, ʢɼʞ/(ʢʛȪC). 

ɻʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʢʣʠʢʘ ʦʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʨʝʜ-

ʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʚʨʝʤʝʥʠ ʦʙʞʘʨʠʚʘʥʠʷ ʠ ʠʭ ʩʦʚʤʝʩʪʥʦ-

ʛʦ ʚʣʠʷʥʠʷ ʥʘ ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʪʝʧʣʦʪʳ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 4.25. 

 
ʈʠʩʫʥʦʢ 4.25 ï ɻʨʘʬʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʫʨʘʚʥʝʥʠʷ 4.31 

ɺʩʝ ʧʦʣʫʯʝʥʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ ʢʨʠʪʝʨʠʘʣʴ-

ʥʦʡ ʦʮʝʥʢʝ, ʢʦʪʦʨʘʷ ʧʦʜʪʚʝʨʜʠʣʘ ʠʭ ʘʜʝʢʚʘʪʥʦʩʪʴ, ʟʥʘʯʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʫʨʘʚʥʝʥʠʡ ʨʝʛʨʝʩʩʠʠ (4.29) ʠ (4.31) ʙʳʣʠ 

ʦʧʨʝʜʝʣʝʥʳ ʟʥʘʯʝʥʠʷ ʥʝʟʘʚʠʩʠʤʳʭ ʬʘʢʪʦʨʦʚ, ʧʨʠ ʢʦʪʦʨʳʭ ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ 

tʟ.ʦʧʪ = 140 ̄ C, ʠ ʥʘʡʜʝʥʳ ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʪʝʧʣʦʪʳ ʥʘ ʧʨʦʮʝʩʩ ʦʙʞʘʨʠʚʘʥʠʷ 

ʧʨʠ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʥʝʟʘʚʠʩʠʤʳʭ ʬʘʢʪʦʨʦʚ (ʪʘʙʣʠʮʘ 4.4). 

ʀʥʪʝʨʚʘʣʳ ʚʘʨʴʠʨʦʚʘʥʠʷ ʥʝʟʘʚʠʩʠʤʳʭ ʬʘʢʪʦʨʦʚ ʦʧʨʝʜʝʣʷʣʠ, ʠʩʭʦʜʷ ʠʟ 

ʤʠʥʠʤʘʣʴʥʦʡ ʪʨʝʙʫʝʤʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʫʩʪʨʦʡʩʪʚʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʠ ʝʛʦ ʜʣʷ ʧʨʦʞʘʨʠʚʘʥʠʷ ʟʝʨʥʘ ʚ ʢʨʫʧʥʦʤ ʩʚʠʥʦʚʦʜʯʝʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. ɺ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʦʬʠʮʠʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʦʨʛʘʥʘ ʌʝʜʝʨʘʣʴʥʦʡ 

ʩʣʫʞʙʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʦ ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʋʣʴʷʥʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ ʦʜʥʠʤ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʭʦʟʷʡʩʪʚ ʷʚʣʷʝʪʩʷ ʆʆʆ ʉʂʀʂ çʅʦʚʦʤʘʣʳʢʣʠʥ-

ʩʢʠʡè ʩ ʩʨʝʜʥʝʛʦʜʦʚʳʤ ʧʦʛʦʣʦʚʴʝʤ 18694 ʛʦʣʦʚ. 
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ʊʘʙʣʠʮʘ 4.4 - ʇʦʢʘʟʘʪʝʣʠ ʧʨʦʮʝʩʩʘ ʦʙʞʘʨʠʚʘʥʠʷ ʧʨʠ ʥʘʛʨʝʚʝ ʟʝʨʥʘ 

                     ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ tʟ.ʦʧʪ = 140 ̄ C 

 ̄

ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

C̄ 

ɺʨʝʤʷ 

ʦʙʞʘʨʠʚʘʥʠʷ, ʩ 

ʋʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ 

ʪʝʧʣʦʪʳ, 

ʄɼʞ/(ʢʛȪC) 

ʇʨʦʧʫʩʢʥʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ, 

ʢʛ/ʯ 

1 190 287 2,626 12,5 

2 195 263 2,634 13,7 

3 200 238 2,707 15,1 

4 205 214 2,835 16,8 

5 210 190 3,022 18,9 

6 215 165 3,274 21,8 

7 220 141 3,581 25,5 

8 225 117 3,948 30,8 

9 230 93 4,374 38,9 

ʀʩʭʦʜʷ ʠʟ ʦʧʪʠʤʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨ rʩʪʘʜʘ ʠ ʧʨʠʤʝʥʷʝʤʳʭ ʨʘʮʠʦʥʦʚ ʢʦʨʤ-

ʣʝʥʠʷ ʧʦʨʦʩʷʪ-ʩʦʩʫʥʦʚ, ʤʠʥʠʤʘʣʴʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ 

ʋʊʆɿ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʥʠʞʝ 25 ʢʛ/ʯ. 

ʇʦʵʪʦʤʫ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʦʙʞʘʨʠʚʘʥʠʷ ʟʝʨʥʘ ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʧʨʠ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʝ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 215é230 C̄ ʠ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʝʤ ʚʨʝʤʝʥʠ ʦʙʞʘʨʠʚʘʥʠʷ, ʟʘ ʢʦʪʦʨʦʝ ʜʦʩʪʠʛʘʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ 

tʟ.ʦʧʪ = 140 ̄ C. 

ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ, ʭʘ-

ʨʘʢʪʝʨʠʟʫʶʱʠʝ ʚʣʠʷʥʠʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʨʝʤʝʥʠ ʦʙʞʘʨʠʚʘʥʠʷ ʠ ʩʨʝʜʥʝʡ ʪʝʤ-

ʧʝʨʘʪʫʨʳ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ ʧʨʠ ʥʘʛʨʝʚʝ ʟʝʨ-

ʥʘ ʜʦ tʟ.ʦʧʪ = 140 ̄ C ʚ ʥʘʪʫʨʘʣʴʥʳʭ ʟʥʘʯʝʥʠʷʭ ʬʘʢʪʦʨʦʚ: 
20014,04453,09865,68 tt+-=

ʫʜ
q ;                                (4.32) 

       
2

..
0319,07778,138036,1520

ʩʨʛʨʩʨʛʨʫʜ
ttq +-= ,                     (4.33) 

ʛʜʝ qʫʜ ï ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʪʝʧʣʦʪʳ, ʢɼʞ/(ʢʛȪC). 

ʋʨʘʚʥʝʥʠʷ (4.32) ʠ (4.33) ʚ ʢʦʜʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʬʘʢʪʦʨʦʚ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ 
2

221
8466,11401,35873,34 xxY +-= ;                              (4.34) 

2

111
7901,11441,36391,34 xxY ++= ,                               (4.35) 

ʛʜʝ Y1 ï ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʪʝʧʣʦʪʳ, ʢɼʞ/(ʢʛȪC); x1 ï ʚʨʝʤʷ ʦʙʞʘʨʠʚʘʥʠʷ;           

x2 ï ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ɸʥʘʣʠʟ ʫʨʘʚʥʝʥʠʡ (4.32), (4.33), (4.34) ʠ (4.35) ʧʦʢʘʟʘʣ, ʯʪʦ ʤʠʥʠʤʘʣʴʥʳʝ 

ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʪʝʧʣʦʪʳ qʫʜ.min = 33,35 ʢɼʞ/(ʢʛȪC) ʥʘ ʦʙʞʘʨʠʚʘʥʠʝ ʟʝʨʥʘ ʯ̫-

ʤʝʥʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ tʟ.ʦʧʪ = 140 ̄ C ʜʦʩʪʠʛʘʶʪʩʷ ʧʨʠ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʝ ʛʨʝ-

ʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ tʛʨ.ʩʨ.min = 216 ̄ C ʠ ʚʨʝʤʝʥʠ ʦʙʞʘʨʠʚʘʥʠʷ tmin = 159 ʩ. ʆʜʥʘʢʦ 

ʧʦʣʫʯʝʥʥʳʡ ʤʠʥʠʤʫʤ ʵʥʝʨʛʦʟʘʪʨʘʪ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʫʩʪʨʦʡʩʪʚʘ ʇ = 22,6 ʢʛ/ʯ. ʇʦʵʪʦʤʫ ʨʘʮʠʦʥʘʣʴʥʳʤʠ ʫʜʝʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʪʝʧʣʦ-

ʪʳ ʙʫʜʝʤ ʩʯʠʪʘʪʴ ʪʝ ʟʘʪʨʘʪʳ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʫʩʪʨʦʡʩʪʚʘ 

ʩʦʩʪʘʚʣʷʝʪ 25 ʢʛ/ʯ. ɼʘʥʥʦʝ ʫʩʣʦʚʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠ tʛʨ.ʩʨ.ʨʘʮ = 220 C̄ ʠ            

tʨʘʮ = 141 ʩ, ʧʨʠ ʢʦʪʦʨʳʭ qʫʜ.ʨʘʮ = 33,65 ʢɼʞ/(ʢʛȪC). 

ɸʥʘʣʠʟ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʟʝʨʥʘ ʥʘ ʋʊʆɿ 3 ʧʨʠ 
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ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʢʦʞʫʭʘ ʫʩʪʘʥʦʚʢʠ ʧʦʟʚʦʣʠʣ ʦʧʨʝʜʝʣʠʪʴ ʩʣʝʜʫ-

ʶʱʠʝ ʦʧʪʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʨʝʞʠʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ: ʩʫʤʤʘʨʥʳʝ ʫʜʝʣʴʥʳʝ ʟʘ-

ʪʨʘʪʳ ʪʝʧʣʦʪʳ ʥʘ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ ʠʟ ʟʝʨʥʘ ʷʯʤʝʥʷ qʫʜ.ʦʧʪ ʩʦʩʪʘʚʣʷʶʪ                

3,7 ʄɼʞ/ʢʛ ʚʣʘʛʠ, ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ tʛʨ.ʩʨ.ʦʧʪ = 54 C̄, 

ʵʢʩʧʦʟʠʮʠʷ ʩʫʰʢʠ ʟʝʨʥʘ tʦʧʪ = 90 ʩ, ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ vʚ.ʦʧʪ = 1,7 ʤ/ʩ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, ʧʦʜʘʚʘʝʤʦʛʦ ʚ ʩʫʰʠʣʴʥʫʶ ʢʘʤʝʨʫ tʚ.ʦʧʪ = 24 C̄. ʇʨʦʧʫʩʢ-

ʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʧʨʠ ʵʪʦʤ ʩʦʩʪʘʚʠʣa 350 ʢʛ/ʯ. 

ʊʘʢʞʝ ʦʜʥʠʤ ʠʟ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʚʣʠʷʶʱʠʤ ʥʘ ʧʨʦʮʝʩʩ ʩʫʰ-

ʢʠ ʟʝʨʥʘ ʚ ʋʊʆɿ 3, ʷʚʣʷʝʪʩʷ ʫʛʦʣ ʥʘʢʣʦʥʘ ʦʩʠ ʰʥʝʢʘ ʠʣʠ ʢʦʞʫʭʘ ʫʩʪʘʥʦʚʢʠ ʢ 

ʛʦʨʠʟʦʥʪʘʣʠ. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʚʣʠʷʥʠʷ ʫʛʣʘ ʥʘʢʣʦʥʘ ʢʦʞʫʭʘ ʋʊʆɿ 3 ʢ ʛʦʨʠʟʦʥʪʘʣʠ ʥʘ 

ʢʘʯʝʩʪʚʦ ʩʫʰʢʠ ʟʝʨʥʘ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ 

ʥʘʤʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘ-

ʥʦʚʢʝ ʜʣʷ ʩʫʰʢʠ ʟʝʨʥʘ (ʨʠʩʫʥʦʢ 4.26). 

 
                           ʘ)                                                               ʙ) 

ʈʠʩʫʥʦʢ 4.26 ï ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʫʛʣʘ 

ʥʘʢʣʦʥʘ ʢʦʞʫʭʘ ʋʊʆɿ 3 ʢ ʛʦʨʠʟʦʥʪʘʣʠ ʥʘ ʢʘʯʝʩʪʚʦ ʩʫʰʢʠ ʟʝʨʥʘ: 

ʘ) ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ; ʙ) ʣʘʙʦʨʘʪʦʨʥʘʷ ʫʩʪʘʥʦʚʢʘ: 1 ï ʢʦʞʫʭ ʫʩʪʘʥʦʚʢʠ;   

2 ï ʧʨʠʙʦʨʳ ʢʦʥʪʨʦʣʷ ʪʝʤʧʝʨʘʪʫʨʳ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ; 3 ï ʫʨʦ-

ʚʝʥʴïʫʛʣʦʤʝʨ; 4 ï ʚʠʥʪʦʚʘʷ ʦʧʦʨʘ; 5 ï ʵʣʝʢʪʨʦʧʨʠʚʦʜ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʛʦ ʨʘ-

ʙʦʯʝʛʦ ʦʨʛʘʥʘ; 6 ï ʚʝʥʪʠʣʷʪʦʨ; g ï ʫʛʦʣ ʥʘʢʣʦʥʘ ʢʦʞʫʭʘ ʫʩʪʘʥʦʚʢʠ ʢ ʛʦʨʠʟʦʥʪʘ-

ʣʠ, ʛʨʘʜ 

ɺ ʧʨʦʮʝʩʩʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʋʊʆɿ 3 ʦʧʨʝʜʝʣʷʣʠ ʢʘʯʝ-

ʩʪʚʝʥʥʳʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʠʟʤʝʥʷʶʱʠʤʠʩʷ ʧʘʨʘʤʝʪʨʘʤʠ 

ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʟʝʨʥʘ. ʂʦʥʪʨʦʣʠʨʦʚʘʣʠ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: ʫʛʦʣ ʥʘʢʣʦʥʘ ʢʦ-

ʞʫʭʘ ʋʊʆɿ 3 ʢ ʛʦʨʠʟʦʥʪʘʣʠ g, ʵʢʩʧʦʟʠʮʠʶ ʩʫʰʢʠ Ű, ʩʨʝʜʥʶʶ ʪʝʤʧʝʨʘʪʫʨʫ ʛʨʝ-

ʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ tʩʨ, ʪʝʤʧʝʨʘʪʫʨʫ ʟʝʨʥʘ ʥʘ ʚʳʭʦʜʝ ʠʟ ʫʩʪʘʥʦʚʢʠ tʟ, ʠʩʭʦʜʥʫʶ ʠ 

ʢʦʥʝʯʥʫʶ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ɤ1 ʠ ɤ2, ʘ ʪʘʢʞʝ ʚʩʭʦʞʝʩʪʴ ʟʝʨʥʘ 

ʜʦ ʠ ʧʦʩʣʝ ʩʫʰʢʠ. 

ʉʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ ʠ ʝʛʦ ʪʝʤʧʝʨʘʪʫʨʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝ-

ʩʪʚʝʥʥʦʛʦ ʚʳʥʦʩʘ ʚʣʘʛʠ ʠʟ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʳ ʋʊʆɿ 3 ʙʳʣʠ ʧʨʠʥʷʪ rʥʘ ʦʩʥʦ-

ʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ: vʚ = 1,7 ʤ/ʩ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 

tʚ = 24 C̄. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʠʩʢʦʚʳʭ ʦʧʳʪʦʚ, ʘ ʪʘʢʞʝ, ʠʩʭʦʜʷ ʠʟ ʢʦʥ-

ʩʪʨʫʢʪʠʚʥʳʭ ʩʦʦʙʨʘʞʝʥʠʡ, ʫʛʦʣ ʥʘʢʣʦʥʘ ʢʦʞʫʭʘ ʋʊʆɿ 3 ʢ ʛʦʨʠʟʦʥʪʘʣʠ ʠʟʤʝ-
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ʥʷʣʠ ʦʪ 0 ʜʦ 45Á. ʕʢʩʧʦʟʠʮʠʷ ʩʫʰʢʠ ʦʩʪʘʚʘʣʘʩʴ ʥʘ ʚʩʝʭ ʨʝʞʠʤʘʭ ʧʦʩʪʦʷʥʥʦʡ ʠ 

ʩʦʩʪʘʚʣʷʣʘ 90 ʩ, ʜʣʷ ʵʪʦʛʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʫʛʣʘ ʥʘʢʣʦʥʘ ʢʦʞʫʭʘ ʫʩʪʘʥʦʚʢʠ ʢ ʛʦ-

ʨʠʟʦʥʪʘʣʠ ʫʚʝʣʠʯʠʚʘʣʠ ʯʘʩʪʦʪʫ ʚʨʘʱʝʥʠʷ ʰʥʝʢʘ n ʦʪ 20 ʜʦ 470 ʤʠʥ
-1
. ʉʨʝʜʥʷʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʚʘ ʢʦʞʫʭʘ ʩʫʰʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʙʳʣʘ ʧʦʩʪʦʷʥʥʘ ʠ ʩʦʩʪʘʚʣʷ-

ʣʘ 54 Áʉ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ ʥʘ ʚʳʭʦʜʝ ʠʟ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʳ ʥʘ ʚʩʝʭ 

ʨʝʞʠʤʘʭ ʥʝ ʧʨʝʚʳʰʘʣʘ 40 C̄, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʩʫʰʢʝ ʩʝʤʝʥʥʦ-

ʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʂʘʯʝʩʪʚʦ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʦʮʝʥʠʚʘʣʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʥʪʨʦʣʷ ʚʩʭʦʞʝʩʪʠ 

ʟʝʨʥʘ ʥʘ ʢʘʞʜʦʤ ʠʟ ʠʩʩʣʝʜʫʝʤʳʭ ʨʝʞʠʤʦʚ. ɺʩʭʦʞʝʩʪʴ ʦʧʨʝʜʝʣʷʣʠ ʩʦʛʣʘʩʥʦ 

ʜʝʡʩʪʚʫʶʱʝʤʫ ɻʆʉʊʫ, ʧʨʠ ʵʪʦʤ ʠʩʭʦʜʥʘʷ ʚʩʭʦʞʝʩʪʴ ʟʝʨʥʘ (ʜʦ ʩʫʰʢʠ) ʩʦʩʪʘʚ-

ʣʷʣʘ 95,5 % [66]. 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʤʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʝʦʙʭʦʜʠʤʳʝ ʜʘʥ-

ʥʳʝ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʟʥʘʯʝʥʠʡ ʨʝʞʠʤʥʳʭ ʠ ʢʦʥ-

ʩʪʨʫʢʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ. ʊʘʢ, ʧʨʠ 

ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ ʫʛʣʘ ʥʘʢʣʦʥʘ ʢʦʞʫʭʘ ʋʊʆɿ 3 ʥʘ ʚʩʭʦʞʝʩʪʴ ʟʝʨʥʘ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʧʨʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʢʦʞʫʭʘ ʋʊʆɿ ʚʩʭʦʞʝʩʪʴ ʟʝʨʥʘ ʧʦʩʣʝ 

ʩʫʰʢʠ ʤʠʥʠʤʘʣʴʥʘ ʠ ʩʦʩʪʘʚʠʣʘ 93,57 % (ʨʠʩʫʥʦʢ 4.27), ʯʪʦ ʩʚʷʟʘʥʦ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʩ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴʶ ʥʘʛʨʝʚʘ ʟʝʨʥʘ. 

 
ʈʠʩʫʥʦʢ 4.27 ï ɿʘʚʠʩʠʤʦʩʪʴ ʚʩʭʦʞʝʩʪʠ ʟʝʨʥʘ ɺ ʧʦʩʣʝ ʩʫʰʢʠ ʦʪ ʫʛʣʘ ʥʘʢʣʦʥʘ 

ʢʦʞʫʭʘ ʫʩʪʘʥʦʚʢʠ ʢ ʛʦʨʠʟʦʥʪʘʣʠ ɔ 

ʊʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʚʘ ʦʪʜʝʣʴʥʳʭ ʟʸʨʝʥ ʧʨʠ ʵʪʦʤ ʧʨʝʚʳʰʘʣʘ ʧʨʝʜʝʣʴʥʦ ʜʦ-

ʧʫʩʪʠʤʫʶ, ʯʪʦ ʚ ʠʪʦʛʝ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʘʣʦʩʴ ʥʘ ʚʩʭʦʞʝʩʪʠ ʚʩʝʡ ʧʘʨʪʠʠ ʟʝʨʥʘ, 

ʢʦʪʦʨʘʷ ʩʥʠʟʠʣʘʩʴ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʦʡ, ʥʘ 1,93 %. ʋʚʝʣʠʯʝʥʠʝ ʫʛʣʘ 

ʥʘʢʣʦʥʘ ʦʪ 0Á ʜʦ 45Á ʧʨʠʚʝʣʦ ʢ ʫʣʫʯʰʝʥʠʶ ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʠ ʟʝʨʥʘ, ʙʦʣʝʝ ʨʘʚ-

ʥʦʤʝʨʥʦʤʫ ʝʛʦ ʧʨʦʛʨʝʚʫ ʚʦ ʚʩʸʤ ʦʙʲʸʤʝ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʳ ʠ ʧʦʚʳʰʝʥʠʶ 

ʚʩʭʦʞʝʩʪʠ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʢʘʯʝʩʪʚʘ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ. ɺʩʭʦʞʝʩʪʴ ʧʨʠ ʵʪʠʭ 

ʫʛʣʘʭ ʥʘʢʣʦʥʘ ʢʦʞʫʭʘ ʋʊʆɿ 3 ʢ ʛʦʨʠʟʦʥʪʘʣʠ ʫʚʝʣʠʯʠʣʘʩʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪ 

93,57 % ʜʦ 94,37 % (ʥʘ 0,8 %). 
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ɸʥʘʣʠʟ ʟʘʚʠʩʠʤʦʩʪʠ ʵʥʝʨʛʦʟʘʪʨʘʪ ʦʪ ʫʛʣʘ ʥʘʢʣʦʥʘ ʢʦʞʫʭʘ ʋʊʆɿ 3 ʢ ʛʦʨʠ-

ʟʦʥʪʘʣʠ ʚʳʷʚʠʣ ʩʣʝʜʫʶʱʝʝ. ʇʨʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʢʦʞʫʭʘ ʫʩʪʘ-

ʥʦʚʢʠ (ɔ = 0Á), ʥʘʙʣʶʜʘʣʠ ʤʠʥʠʤʫʤ ʵʥʝʨʛʦʟʘʪʨʘʪ ʥʘ ʧʨʦʮʝʩʩ ʠʩʧʘʨʝʥʠʷ ʚʣʘʛʠ                      

q = 3,75 ʄɼʞ/ʢʛ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʫʛʣʘ ʥʘʢʣʦʥʘ ʜʦ 45Á ʧʨʦʠʩʭʦʜʠʪ ʨʝʟʢʦʝ ʧʦ-

ʚʳʰʝʥʠʝ ʩʫʤʤʘʨʥʳʭ ʫʜʝʣʴʥʳʭ ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ ʜʦ q = 6,76é7,26 ʄɼʞ/ʢʛ          

(ʚ 1,8é1,94 ʨʘʟʘ) (ʨʠʩʫʥʦʢ 4.28), ʯʪʦ ʩʚʷʟʘʥʦ ʩʦ ʩʥʠʞʝʥʠʝʤ ʦʩʝʚʦʡ ʩʢʦʨʦʩʪʠ 

ʟʝʨʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʫʩʪʘʥʦʚʢʝ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʝʸ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚʩʭʦʞʝʩʪʴ ʟʝʨʥʘ ʩʥʠʞʘʝʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʦʡ ʥʘ 1,13 %. 

 
ʈʠʩʫʥʦʢ 4.28 ï ɿʘʚʠʩʠʤʦʩʪʴ ʩʫʤʤʘʨʥʳʭ ʫʜʝʣʴʥʳʭ ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ 

ʥʘ ʫʜʘʣʝʥʠʝ ʚʣʘʛʠ ʠʟ ʟʝʨʥʘ q ʦʪ ʫʛʣʘ ʥʘʢʣʦʥʘ ʢʦʞʫʭʘ ʫʩʪʘʥʦʚʢʠ ʢ ʛʦʨʠʟʦʥʪʘʣʠ ɔ 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʩʣʝʜʫʶʱʠʝ ʨʘʮʠʦʥʘʣʴʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʟʝʨʥʘ ʷʯʤʝʥʷ ʚ ʋʊʆɿ 3. ʊʘʢ, ʵʬʬʝʢʪʠʚʥʝʝ ʚʩʝʛʦ 

ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴ ʋʊʆɿ ʧʨʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʝʸ ʢʦʞʫʭʘ. ʉʥʠʞʝ-

ʥʠʝ ʧʨʠ ʵʪʦʤ ʚʩʭʦʞʝʩʪʠ ʥʘ 1,98 % ʥʘʭʦʜʠʪʩʷ ʚ ʜʦʧʫʩʪʠʤʳʭ ʧʨʝʜʝʣʘʭ, ʧʨʝʜʲʷʚ-

ʣʷʝʤʳʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʝʨʥʦʩʫʰʠʣʴʥʦʡ ʪʝʭ-

ʥʠʢʝ. ʇʦʚʳʰʝʥʠʝ ʞʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʫʰʢʠ ʧʫʪʝʤ ʫʚʝʣʠʯʝʥʠʷ ʫʛʣʘ, ʠ, ʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʧʦʚʳʰʝʥʠʝʤ ʚʩʭʦʞʝʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʧʦʯʪʠ ʜʚʦʡʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʵʥʝʨ-

ʛʦʟʘʪʨʘʪ ʥʘ ʧʨʦʮʝʩʩ ʫʜʘʣʝʥʠʷ ʚʣʘʛʠ ʠʟ ʟʝʨʥʘ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʫʱʝʩʪʚʝʥʥʦ 

ʚʣʠʷʝʪ ʥʘ ʨʦʩʪ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʩʫʰʢʠ ʠ ʜʝʣʘʝʪ ʵʢʩʧʣʫʘʪʘʮʠʶ ʜʘʥʥʦʡ ʫʩʪʘʥʦʚʢʠ 

ʥʝʨʝʥʪʘʙʝʣʴʥʦʡ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ ʢʘʯʝʩʪʚʦ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʚ ʧʨʝʜʣʦʞʝʥʥʦʡ ʫʩʪʘʥʦʚʢʝ ʠ 

ʥʘ ʩʠʩʪʝʤʫ çʢʘʯʝʩʪʚʦ-ʵʥʝʨʛʦʟʘʪʨʘʪʳè ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʪʝʤʧʝʨʘʪʫʨʘ 

ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʵʢʩʧʦʟʠʮʠʷ ʩʫʰʢʠ, ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ, ʥʦ ʠ ʫʛʦʣ ʥʘʢʣʦʥʘ ʢʦʞʫʭʘ ʫʩʪʘʥʦʚʢʠ ʢ ʛʦʨʠʟʦʥʪʘʣʠ ɔ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʨʘʮʠʦʥʘʣʴ-

ʥʳʡ ʫʛʦʣ ʥʘʢʣʦʥʘ ʢʦʞʫʭʘ ʋʊʆɿ 3 ʨʘʚʝʥ 0Á (ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ), ʧʨʠ 

ʵʪʦʤ ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʞʠʤʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 
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ʫʩʪʘʥʦʚʢʠ ʩʣʝʜʫʶʱʠʝ: ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʚʥʘ 54 Áʉ, 

ʵʢʩʧʦʟʠʮʠʷ ʩʫʰʢʠ ï 90 ʩ. ʉʫʤʤʘʨʥʳʝ ʟʘʪʨʘʪʳ ʪʝʧʣʦʪʳ ʥʘ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ ʠʟ 

ʟʝʨʥʘ ʧʨʠ ʵʪʠʭ ʨʝʞʠʤʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʩʦʩʪʘʚʠʣʠ 3,75 ʄɼʞ/ʢʛ. ʈʘʟʦʚʳʡ ʚʣʘʛʦ-

ʩʲʸʤ ʥʘ ʚʳʙʨʘʥʥʦʤ ʨʝʞʠʤʝ ʩʦʩʪʘʚʠʣ 2,3 % ʧʨʠ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ     

ʋʊʆɿ 3 - 250 ʢʛ/ʯ. 

ɼʘʣʴʥʝʡʰʝʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʝʜʣʦʞʝʥʥʳʭ ʋʊʆɿ ʙʳʣʦ 

ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʩʫʰʢʠ, 

ʧʦʩʨʝʜʩʪʚʦʤ ʦʙʝʩʧʝʯʝʥʠʷ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦʛʦ, ʪʦʥʢʦʩʣʦʡʥʦʛʦ ʥʘʛʨʝʚʘ ʦʙʨʘʙʘ-

ʪʳʚʘʝʤʦʛʦ ʟʝʨʥʘ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʫʢʘʟʘʥʥʳʭ ʮʝʣʝʡ ʥʘʤʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʠʟʛʦʪʦʚʣʝʥʘ 

ʣʘʙʦʨʘʪʦʨʥʘʷ ʋʊʆɿ 4 (ʨʠʩʫʥʦʢ 4.29). 

 
ʈʠʩʫʥʦʢ 4.29 - ʋʊʆɿ 4 ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ: 

1 - ʢʦʞʫʭ; 2 - ʵʣʝʢʪʨʦʢʘʣʦʨʠʬʝʨ; 3 - ʟʘʛʨʫʟʦʯʥʳʡ ʙʫʥʢʝʨ; 4 - ʚʳʛʨʫʟʥʦʝ ʦʢʥʦ;      

5 - ʚʦʟʜʫʭʦʚʦʜ; 6 - ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ; 7 - ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ; 8 - ʙʣʦʢ ʘʚ-

ʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠʤʦʤ; 9 - ʢʦʥʪʨʦʣʴʥʦ-

ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʘʧʧʘʨʘʪʫʨʘ 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʋʊʆɿ 4 ʩʦʩʪʦʠʪ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʨʝʜʳ-

ʜʫʱʠʭ ʋʊʆɿ, ʠʟ ʢʦʞʫʭʘ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʩʝʯʝʥʠʷ, ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʧʦ-

ʢʨʳʪʘ ʩʣʦʝʤ ʪʝʧʣʦʠʟʦʣʠʨʫʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ. ʊʨʘʥʩʧʦʨʪʠʨʫʶʱʠʡ ʨʘʙʦʯʠʡ ʦʨ-

ʛʘʥ ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ ʙʝʩʢʦʥʝʯʥʦʡ ʮʝʧʠ ʩʦ ʩʢʨʝʙʢʘʤʠ (ʨʠʩʫʥʦʢ 4.30 ʘ). ɺʥʫʪʨʠ 

ʢʦʞʫʭʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʘ ʛʨʝʶʱʘʷ ʧʣʘʩʪʠʥʘ (ʨʠʩʫʥʦʢ 4.30 ʙ). 
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                                ʘ)                                                   ʙ) 

ʈʠʩʫʥʦʢ 4.30 ï ʕʣʝʤʝʥʪʳ ʢʦʥʩʪʨʫʢʮʠʠ ʋʊʆɿ 4: 

ʘ) ʚʠʜ ʙʝʟ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʛʦ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ, ʙ) ʚʠʜ ʩ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʤ 

ʨʘʙʦʯʠʤ ʦʨʛʘʥʦʤ: 1 ï ʨʘʤʘ; 2 ï ʮʝʧʴ ʩʦ ʩʢʨʝʙʢʘʤʠ; 3 ï ʵʣʝʤʝʥʪʳ ʧʨʠʚʦʜʘ;          

4 ï ʛʨʝʶʱʘʷ ʧʣʘʩʪʠʥʘ 

ʋʊʆɿ 4 ʧʦʟʚʦʣʷʝʪ ʠʩʩʣʝʜʦʚʘʪʴ ʧʨʦʮʝʩʩ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ ʧʨʠ 

ʠʟʤʝʥʝʥʠʠ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ʦʩʥʦʚʥʳʭ ʨʝʞʠʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ: ʩʨʝʜʥʝʡ ʪʝʤ-

ʧʝʨʘʪʫʨʳ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ (20é250 C̄), ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʟʝʨʥʘ ʧʦ 

ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ (0,01é0,13 ʤ/ʩ), ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ ʚ ʢʦʞʫʭʝ 

(0é10 ʤ/ʩ), ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʜʘʚʘʝʤʦʛʦ ʚ ʩʫʰʠʣʴʥʫʶ ʢʘʤʝʨʫ ʚʦʟʜʫʭʘ         

(20é70 C̄). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʜʳʜʫʱʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʸʥ-

ʥʳʭ ʥʘ ʋʊʆɿ 1, 2 ʠ 3 ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʟʘʛʨʫʟʢʝ ʚʣʘʞʥʦʛʦ ʟʝʨʥʦʚʦʛʦ ʤʘ-

ʪʝʨʠʘʣʘ ʚ ʨʘʙʦʯʫʶ ʢʘʤʝʨʫ ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʙʳʩʪʨʦ ʩʥʠʞʘʝʪ-

ʩʷ. ʇʦʵʪʦʤʫ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʜʝʨʞʠ-

ʚʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʜʘʚʘʝʤʦʛʦ ʚʦʟʜʫʭʘ 

ʧʦʩʪʦʷʥʥʦʡ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʋʊʆɿ 4 ʙʳʣʘ ʦʩʥʘʱʝʥʘ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʥʘʤʠ ʙʣʦʢʦʤ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠʤʦʤ (ʨʠʩʫʥʦʢ 4.31). 
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ʈʠʩʫʥʦʢ 4.31 - ɹʣʦʢ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠʤʦʤ: 

1 - ʨʝʛʫʣʷʪʦʨ ʊʈʄ - 148; 2 - ʙʣʦʢ ʧʠʪʘʥʠʷ; 3 - ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʠʥʪʝʨʬʝʡʩʘ;       

4 - ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʩʠʤʠʩʪʦʨʘʤʠ ʠ ʪʠʨʠʩʪʦʨʘʤʠ (ɹʋʉʊ) 

ʈʝʛʫʣʷʪʦʨ ʊʈʄ - 148 ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝ-

ʛʫʣʠʨʦʚʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʡ ʧʝʨʚʠʯʥʳʤʠ ʪʝʨʤʦʧʨʝʦʙʨʘʟʦʚʘʪʝ-

ʣʷʤʠ (ʜʘʪʯʠʢʘʤʠ) ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʦ ʚ ʥʘʧʨʷʞʝʥʠʝ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 

ʠʣʠ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʡ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʩʠʛʥʘʣ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. 

ʊʝʨʤʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʠʟʤʝʨʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʞʠʜʢʠʭ, ʧʘʨʦ- ʠ ʛʘʟʦʦʙʨʘʟʥʳʭ ʩʨʝʜ, ʩʳʧʫʯʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʪʚʝʨ-

ʜʳʭ ʪʝʣ, ʥʝ ʘʛʨʝʩʩʠʚʥʳʭ ʢ ʤʘʪʝʨʠʘʣʫ ʟʘʱʠʪʥʦʡ ʘʨʤʘʪʫʨʳ ʪʝʨʤʦʧʨʝʦʙʨʘʟʦʚʘʪʝ-

ʣʷ. 

ɺ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʋʊʆɿ 4 ʪʝʤʧʝʨʘʪʫʨʫ ʛʨʝʶʱʝʡ ʧʣʘʩʪʠʥʳ ʠʟʤʝʨʷʣʠ ʪʝʨ-

ʤʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʤʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʪʠʧʘ ɼʊʉ224-50ʄ.ɺ3.43/1,5 (ʨʠʩʫʥʦʢ 

4.32 ʘ). ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʜʘʚʘʝʤʦʛʦ ʚ ʫʩʪʘʥʦʚʢʫ ʛʦʨʷʯʝʛʦ ʚʦʟʜʫʭʘ 

ʚ ʚʦʟʜʫʭʦʚʦʜʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʘʪʯʠʢ ɼʊʉ125-50ʄ.ɺ2.60 (ʨʠʩʫʥʦʢ 4.32 ʙ). 

   
                          ʘ)                                                           ʙ) 

ʈʠʩʫʥʦʢ 4.32 ï ʊʝʨʤʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ: 

ʘ) ʜʘʪʯʠʢ ɼʊʉ 224-50ʄ.ɺ3.43/1,5; ʙ) ʜʘʪʯʠʢ ɼʊʉ 125-50ʄ.ɺ2.60 
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ɼʣʷ ʧʠʪʘʥʠʷ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ 24 ɺ ʠʣʠ 36 ɺ ʜʘʪʯʠʢʦʚ ʩ 

ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʤ ʚʳʭʦʜʥʳʤ ʪʦʢʦʚʳʤ ʩʠʛʥʘʣʦʤ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʥʦʛʦʢʘʥʘʣʴ-

ʥʳʡ ʙʣʦʢ ʧʠʪʘʥʠʷ ɹʇ14ɹ-ɼ4.4-24 (ʨʠʩʫʥʦʢ 4.33 ʘ). 

           
                                   ʘ)                                                             ʙ) 

ʈʠʩʫʥʦʢ 4.33 ï ʕʣʝʤʝʥʪʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʋʊʆɿ 4: 

ʘ) ʙʣʦʢ ʧʠʪʘʥʠʷ ɹʇ 14ɹ-ɼ4.4-24; ʙ) ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʠʥʪʝʨʬʝʡʩʘ AC4 

ʇʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʠʥʪʝʨʬʝʡʩʘ ɸʉ4 (ʨʠʩʫʥʦʢ 4.33 ʙ) ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ 

ʚʟʘʠʤʥʦʛʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʠʛʥʘʣʦʚ ʠʥʪʝʨʬʝʡʩʘ USB, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʦʜʢʣʶʯʘʪʴ ʢ ʩʝʪʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ ʩ 

USB-ʧʦʨʪʦʤ. 

ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʚʷʟʠ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʩ ʧʨʠʙʦʨʘʤʠ, ʧʦʜ-

ʢʣʶʯʝʥʥʳʤʠ ʯʝʨʝʟ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʠʥʪʝʨʬʝʡʩʘ ɸʉ4, ʧʨʠʤʝʥʷʣʠ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ SCADA-ʩʠʩʪʝʤʘ OWEN PROCESS MANAGER (OPM). 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʋʊʆɿ 4 ʥʝʦʙʭʦʜʠʤʦ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʛʨʝʶʱʝʡ ʧʣʘʩʪʠʥʳ ʦʪʢʣʶʯʠʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ ʦʪ ʥʘʛʨʝʚʘʪʝʣʴ-

ʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʚ ʙʣʦʢʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ-

ʥʳʤ ʨʝʞʠʤʦʤ ʫʩʪʘʥʦʚʣʝʥʳ ʩʠʤʠʩʪʦʨʳ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʢʘʢ ʫʧʨʘʚʣʷʝʤʳʝ ʚʳ-

ʢʣʶʯʘʪʝʣʠ. 

ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʠʤʠʩʪʦʨʘʤʠ ʧʨʠʤʝʥʠʣʠ ʙʣʦʢ ɹʋʉʊ (ʨʠʩʫʥʦʢ 4.31), ʘ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʧʣʦʦʪʚʦʜʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʭʣʘʜʠʪʝʣʠ 0221-60 ʄ6. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʚ ʋʊʆɿ 4 ʤʘʪʝʨʠʘʣʘ 

ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ çʂʦʥʬʠʛʫʨʘʪʦʨ ʊʈʄ-

148è ʟʘʜʘʚʘʣʠ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʧʨʠʙʦʨʝ ʊʈʄ-148. 

ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ ʥʘ 

ʋʊʆɿ 4 ʠ ʦʙʨʘʙʘʪʳʚʘʣʠ ʧʦʣʫʯʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʘʥʘʣʦʛʠʯʥʦ 

ʤʝʪʦʜʠʢʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʋʊʆɿ 1, ʋʊʆɿ 2 ʠ ʋʊʆɿ 3. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʋʊʆɿ 4 ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ 

ʧʨʠ ʩʫʰʢʝ ʟʝʨʥʘ ʦʚʩʘ, ʨʞʠ ʠ ʧʰʝʥʠʮʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.5. 
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ʊʘʙʣʠʮʘ 4.5 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʞʠʤʥʳʭ 

                        ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠ ʩʫʰʢʝ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʚ ʋʊʆɿ 4 

ʇʦʢʘʟʘʪʝʣʠ 
ɺʳʩʫʰʠʚʘʝʤʘʷ ʢʫʣʴʪʫʨʘ 

ʆʚʸʩ ʈʦʞʴ ʇʰʝʥʠʮʘ 

ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, C̄ 69 94 87 

ʉʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʟʝʨʥʘ, ʤ/ʩ 0,05 0,045 0,045 

ʉʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ, ʤ/ʩ 1,33 1,33 1,33 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʜʘʚʘʝʤʦʛʦ ʚʦʟʜʫʭʘ, C̄ 23,8 23,4 23,6 

ʉʨʝʜʥʠʡ ʨʘʟʦʚʳʡ ʚʣʘʛʦʩʲʸʤ, % 2,85 2,75 2,77 

ʉʫʤʤʘʨʥʳʝ ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ ʥʘ ʧʨʦʮʝʩʩ ʠʩʧʘʨʝʥʠʷ ʚʣʘʛʠ ʠʟ ʟʝʨ-

ʥʘ, ʄɼʞ/ʢʛ 
3,7 3,86 3,82 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ ʥʘ ʚʳʭʦʜʝ ʠʟ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʳ, C̄ 38 39 38 

ʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ, ʢʛ/ʯ 305 375 400 

ʕʢʩʧʦʟʠʮʠʷ ʩʫʰʢʠ, ʩ 40 45 45 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʵʥʝʨʛʦʟʘʪʨʘʪʳ ʥʘ ʧʨʦʮʝʩʩ ʩʫʰʢʠ ʟʝʨʥʘ 

ʟʘʚʠʩʷʪ ʦʪ ʚʠʜʘ ʚʳʩʫʰʠʚʘʝʤʦʡ ʢʫʣʴʪʫʨʳ. ʊʘʢ, ʤʘʢʩʠʤʫʤ ʵʥʝʨʛʦʟʘʪʨʘʪ ʧʨʠʭʦ-

ʜʠʪʩʷ ʥʘ ʨʦʞʴ, ʵʪʦ ʩʚʷʟʘʥʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ ʪʝʤ, ʯʪʦ ʨʦʞʴ ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʝ ʚʦ-

ʜʦʨʘʩʪʚʦʨʠʤʳʭ ʚʝʱʝʩʪʚ. ɹʝʣʢʦʚʳʡ ʢʦʤʧʣʝʢʩ ʫ ʥʝʝ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚ, ʢ ʪʦʤʫ ʞʝ 

ʨʦʞʴ ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʣʠʟʝʡ. ʇʦʵʪʦʤʫ ʟʝʨʥʦ ʨʞʠ ʚʳʜʝʨʞʠʚʘʝʪ 

ʙʦʣʝʝ ʚʳʩʦʢʫ  ʁʪʝʤʧʝʨʘʪʫʨʫ ʥʘʛʨʝʚʘ. 

ʆʧʪʠʤʘʣʴʥʳʤ ʨʝʞʠʤʦʤ ʪʝʨʤʠʯʝʩʢʦʛʦ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʟʝʨʥʘ ʦʚʩʘ ʚ 

ʋʊʆɿ 4 ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʫʜʝʣʴʥʳʭ ʟʘʪʨʘʪʘʭ ʵʥʝʨʛʠʠ, ʨʘʚʥʳʭ 4,1 ʢɺʪĿʯ/ʪ, ʷʚ-

ʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʡ: ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ tʛʨ ʦʧʪ = 80 C̄, 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʪʝʨʤʠʯʝʩʢʦʛʦ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ - 180 ʩ. ɿʝʨʥʦ ʧʨʠ ʵʪʦʤ ʥʘ ʚʳʭʦʜʝ 

ʠʟ ʫʩʪʘʥʦʚʢʠ ʥʘʛʨʝʚʘʣʦʩʴ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 57é60 C̄, ʯʪʦ ʚʧʦʣʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ 

ʨʝʞʠʤʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ʦʙʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʳʨʴʷ (ʬʫʨʘʞʘ, ʢʦʤʙʠʢʦʨ-

ʤʘ ʠ ʪ.ʧ.). ʇʨʠ ʵʪʦʤ ʧʦʛʠʙʣʦ 100 % ʟʝʨʥʦʚʳʭ ʚʨʝʜʠʪʝʣʝʡ (ʧʨʠʣʦʞʝʥʠʝ ɺ). 

4.3 ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ 

ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʝʛʦ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

4.3.1 ʇʨʦʛʨʘʤʤʘ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʋʊʆɿ ʚ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜ-

ʧʨʠʷʪʠʷʭ, ʠ ʫʪʦʯʥʝʥʠʷ ʨʷʜʘ ʧʨʝʜʧʦʣʦʞʝʥʠʡ, ʥʘ ʢʦʪʦʨʳʝ ʦʧʠʨʘʣʠʩʴ ʧʨʠ ʨʘʟʨʘ-

ʙʦʪʢʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʧʨʦʮʝʩʩʘ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʠ ʋʊʆɿ, ʘ ʪʘʢʞʝ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʛʨʘʥʠʮ ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʋʊʆɿ ʩ ʚʳʙʨʘʥʥʳʤʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʠ ʨʝʞʠʤʘʤʠ 

ʠʭ ʨʘʙʦʪʳ, ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʣʦʞʝʥʥʳʭ ʫʩʪʘʥʦʚʦʢ ʚ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʀʩʩʣʝʜʫʝʤʳʝ ʋʊʆɿ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʤʦʜʫʣʴ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨ-

ʥʘ, ʚʭʦʜʷʱʠʡ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʣʠʥʠʠ ʧʦ ʧʦʩʣʝʫʙʦʨʦʯʥʦʡ ʦʙʨʘʙʦʪʢʝ ʟʝʨʥʘ 

(ʩʫʰʢʝ), ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʟʝʨʥʘ ʢ ʨʘʟʤʦʣʫ (ʩʫʰʢʝ ʠ ʧʦʜʦʛʨʝʚʫ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ), 

ʧʦʜʞʘʨʠʚʘʥʠʶ ʟʝʨʥʘ ʠ ʝʛʦ ʪʝʨʤʠʯʝʩʢʦʤʫ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʶ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ. ʇʦ ʜʦʛʦʚʦʨʫ ʩ ʧʨʝʜʧʨʠʷ-

ʪʠʷʤʠ, ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ ʩʚʷʟʘʥʘ ʩ ʟʝʨʥʦʧʨʦʠʟʚʦʜʷʱʝʡ ʠ ʟʝʨʥʦʧʝʨʝʨʘʙʘʪʳ-

ʚʘʶʱʝʡ ʦʪʨʘʩʣʷʤʠ, ʚ ʪʝʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʧʨʦʚʦʜʠʣʠ ʠʟʫʯʝʥʠʝ ʠ 

ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʪʦʯʥʷʣʠ ʨʝ-
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ʞʠʤʥʳʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʦʢ, ʨʘʩʩʯʠʪʳʚʘʣʠ ʪʝʭ-

ʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʊʘʢʞʝ ʦʧʨʝʜʝʣʷʣʠ ʪʨʝʙʫʝʤʳʝ ʚ ʜʘʥʥʳʭ 

ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʫʩʪʘʥʦʚʦʢ, ʧʦʪʨʝʙʣʷʝʤʫʶ ʤʦʱ-

ʥʦʩʪʴ, ʩʨʝʜʥʶʶ ʪʝʤʧʝʨʘʪʫʨʫ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʞʫʭʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʨʝ-

ʞʠʤʘʭ ʨʘʙʦʪʳ, ʫʪʦʯʥʷʣʠ ʧʦʨʷʜʦʢ ʨʘʙʦʪʳ ʩ ʧʨʝʜʣʦʞʝʥʥʳʤʠ ʋʊʆɿ. ʀʩʩʣʝʜʦʚʘ-

ʥʠʷ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʨʘʙʦʪʝ ʩ ʟʝʨʥʦʤ ʨʘʟʥʳʭ ʢʫʣʴʪʫʨ ʨʘʟʣʠʯʥʦʡ ʠʩʭʦʜʥʦʡ ʚʣʘʞ-

ʥʦʩʪʠ ʠ ʩʪʝʧʝʥʴʶ ʟʘʩʦʨʝʥʥʦʩʪʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʝʧʣʦʚʳʭ ʨʝʞʠʤʘʭ ʦʙʨʘʙʦʪʢʠ 

(ʩʫʰʢʘ, ʦʙʞʘʨʠʚʘʥʠʝ, ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ) ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʦʮʝʥʢʦʡ ʢʘʯʝʩʪʚʘ ʧʦ-

ʣʫʯʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʂʘʯʝʩʪʚʦ ʟʝʨʥʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʧʦʩʣʝ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʚ ʭʦʟʷʡʩʪʚʘʭ, 

ʦʮʝʥʠʚʘʣʠ ʚ ʘʢʢʨʝʜʠʪʦʚʘʥʥʳʭ ʠ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʠʩʧʳʪʘʪʝʣʴʥʳʭ ʣʘʙʦʨʘʪʦ-

ʨʠ̫ʭ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣʠ ʩʜʝʣʘʥʳ ʚʳʚʦʜʳ ʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ. 

4.3.2 ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʋʊʆɿ 

ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʇʨʝʜʣʦʞʝʥʥʳʝ ʋʊʆɿ ʧʨʦʰʣʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫ  ʁʘʧʨʦʙʘʮʠʶ ʚ ʨʷʜʝ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʈʝʩʧʫʙʣʠʢʠ ʏʫʚʘʰʠʠ, ʋʣʴʷʥʦʚʩʢʦʡ ʠ ʉʘʤʘʨ-

ʩʢʦʡ ʦʙʣʘʩʪʝʡ. 

ʇʠʣʦʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʋʊʆɿ 1 ʥʘ ʙʘʟʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʝʜʧʨʠ-

ʷʪʠʷ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʝʸ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʧʦ ʧʦʜʨʘ-

ʙʦʪʢʝ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ. 

ʅʘ ʨʠʩʫʥʢʝ 4.34 ʧʨʝʜʩʪʘʚʣʝʥ ʬʨʘʛʤʝʥʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʣʠʥʠʠ ʧʦʜʨʘʙʦʪ-

ʢʠ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʋʊʆɿ 1. 

ɺ ʧʨʦʚʦʜʠʤʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʥʝʝ 

ʦʙʦʩʥʦʚʘʥʥʳʝ ʦʧʪʠʤʘʣʴʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʨʝʞʠʤʥʳʝ ʠ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʝ ʧʘ-

ʨʘʤʝʪʨʳ ʋʊʆɿ 1. ʊʘʢʞʝ ʠʟʤʝʨʷʣʠ ʚʣʘʞʥʦʩʪʴ ʩʝʤʷʥ ʜʦ ʠ ʧʦʩʣʝ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ, 

ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʛʨʝʚʘ ʩʝʤʷʥ ʧʦʩʣʝ ʩʫʰʢʠ ʠ ʪʝʤʧʝʨʘʪʫʨʫ ʛʨʝʶ-

ʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʞʫʭʘ, ʟʘʪʝʤ ʦʧʨʝʜʝʣʷʣʠ ʩʫʤʤʘʨʥʳʝ ʟʘʪʨʘʪʳ ʪʝʧʣʦʪʳ ʥʘ 1 ʢʛ 

ʠʩʧʘʨʝʥʥʦʡ ʚʣʘʛʠ. 

 
ʈʠʩʫʥʦʢ 4.34 - ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʣʠʥʠʷ ʧʦʜʨʘʙʦʪʢʠ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ 

ʇʨʠ ʩʫʰʢʝ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦ-

ʩʪʘʚʣʷʣʘ 128é132 Üʉ, ʩʲʝʤ ʚʣʘʛʠ ʟʘ ʦʜʠʥ ʧʨʦʭʦʜ ʥʘʭʦʜʠʣʩʷ ʚ ʧʨʝʜʝʣʘʭ       
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4é4,7 %, ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ ʥʘ ʚʳʭʦʜʝ ʠʟ ʋʊʆɿ 1 ʩʦʩʪʘʚʣʷʣʘ 34é36 Üʉ. ʇʨʠ 

ʵʪʦʤ ʩʫʤʤʘʨʥʳʝ ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʪʝʧʣʦʪʳ ʥʘ 1 ʢʛ ʠʩʧʘʨʝʥʥʦʡ ʚʣʘʛʠ ʚʘʨʴʠʨʦ-

ʚʘʣʠ ʦʪ 3,42 ʜʦ 3,68 ʄɼʞ. ɿʘʜʘʥʥʳʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʥʝ ʧʨʠʚʦʜʠʣ ʢ ʟʥʘ-

ʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʚʩʭʦʞʝʩʪʠ ʠ ʵʥʝʨʛʠʠ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ. ʊʘʢ, ʧʨʠ 

ʥʘʯʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʩʝʤʷʥ 15 % ʠ ʪʝʤʧʝʨʘʪʫʨʝ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 130 Üʉ, 

ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʧʦʩʣʝ ʩʫʰʢʠ ʩʥʠʟʠʣʘʩʴ ʥʘ 4 %, ʧʨʠ ʵʪʦʤ ʵʥʝʨʛʠʷ ʧʨʦʨʘʩʪʘʥʠʷ 

ʩʥʠʟʠʣʘʩʴ ʚʩʝʛʦ ʥʘ 2 %. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʦʩʪʘʪʦʯʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʚ ʧʨʝʜʣʦʞʝʥʥʦʡ ʫʩʪʘʥʦʚʢʝ ʠ ʩʦʦʪʚʝʪʩʪʚʠʠ ʧʨʦʩʫʰʝʥʥʳʭ ʩʝʤʷʥ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

ʏʘʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʩʫʰʢʝ ʩʝʤʷʥ ʧʦʜʩʦʣ-

ʥʝʯʥʠʢʘ ʥʘ ʋʊʆɿ 1 ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 4.6. 

ʊʘʙʣʠʮʘ 4.6 ï ʇʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ ʋʊʆɿ 1 

ʇʦʢʘʟʘʪʝʣʴ 
ɺʝʣʠʯʠʥʘ ʧʦʢʘʟʘʪʝʣʷ 

ʆʪʢʣʦʥʝʥʠʝ, % 
ʪʝʦʨʠʷ ʵʢʩʧʝʨʠʤʝʥʪ 

ʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʪ/ʯ 0,16 0,155 -3,1 

ʇʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ, max, ʢɺʪ 1,55 1,6 3,2 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ, Üʉ 

ʤʠʥʠʤʘʣʴʥʘʷ 

ʤʘʢʩʠʤʘʣʴʥʘʷ 

 

115 

145 

 

110 

150 

 

-4,3 

3,4 

ʉʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʩʝʤʷʥ, ʤ/ʩ 0,0068 0,007 2,9 

ʕʢʩʧʦʟʠʮʠʷ ʩʫʰʢʠ, ʩ 184 178 -3,3 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʨʘʩʭʦʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ, ʥʝ ʧʨʝʚʳʰʘʝʪ 4,3 %, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʭ ʭʦʨʦʰʝʡ 

ʩʭʦʜʠʤʦʩʪʠ. 

ʈʘʟʤʝʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʋʊʆɿ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.7. 

ʊʘʙʣʠʮʘ 4.7 ï ʈʘʟʤʝʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʋʊʆɿ 1 
ʇʦʢʘʟʘʪʝʣʠ ɺʝʣʠʯʠʥʘ ʧʦʢʘʟʘʪʝʣʷ 

ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ, ʤʤ 

ʚʳʩʦʪʘ 

ʰʠʨʠʥʘ 

ʜʣʠʥʘ 

 

1200 

620 

2000 

ʄʘʩʩʘ, ʢʛ 120 

ʇʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʭ ʛʘ-

ʙʘʨʠʪʘʭ ʠ ʤʘʩʩʝ ʯʝʨʝʟ ʫʩʪʘʥʦʚʢʫ ʟʘ ʨʘʙʦʯʫʶ ʩʤʝʥʫ ʤʦʞʥʦ ʧʨʦʧʫʩʪʠʪʴ ʦʪ 1,2 ʜʦ 

1,92 ʪ ʩʝʤʷʥ. ʇʨʠʯʝʤ ʧʨʠ ʩʫʰʢʝ ʟʝʨʥʘ ʠʣʠ ʩʝʤʷʥ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʮʝʣʷʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʤʦʞʥʦ ʫʚʝʣʠʯʠʪʴ ʚʜʚʦʝ, ʚ 

ʵʪʦʤ ʩʣʫʯʘʝ ʯʘʩʪʦʪʫ ʚʨʘʱʝʥʠʷ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʛʦ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʪʘʢʞʝ ʫʚʝ-

ʣʠʯʠʚʘʶʪ ʚ ʜʚʘ ʨʘʟʘ, ʥʘʧʨʠʤʝʨ, ʩ ʧʦʤʦʱʴʶ ʩʤʝʥʥʳʭ ʰʢʠʚʦʚ ʨʘʟʣʠʯʥʳʭ ʜʠʘ-

ʤʝʪʨʦʚ. 

ʋʊʆɿ 1 ʪʘʢʞʝ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʣʠʥʠʠ ʧʨʠʛʦʪʦʚʣʝ-

ʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʩʣʘ. 

ɺ ʧʨʦʮʝʩʩʝ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʚʣʘʞʥʦʩʪʴ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʫʤʝʥʴ-

ʰʘʣʘʩʴ ʩ 10é12 % ʜʦ 5é7 %. ʇʨʠ ʙʦʣʴʰʝʡ ʥʘʯʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʩʝʤʝʥʘ ʧʦʜ-

ʚʝʨʛʘʣʠ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʝ ʜʚʘʞʜʳ. ʇʨʠ ʵʪʦʤ ʚʣʘʛʦʩʲʝʤ ʟʘ ʧʝʨʚʳʡ ʧʨʦʭʦʜ ʩʦ-

ʩʪʘʚʣʷʣ 4é4,7 %, ʟʘ ʚʪʦʨʦʡ ï 2,2é2,9 %. ʊʝʤʧʝʨʘʪʫʨʘ ʩʝʤʷʥ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ 

ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʩʦʩʪʘʚʣʷʣʘ 48é50 Üʉ. ɿʘʪʝʤ ʚʳʩʫʰʝʥʥʳʝ ʩʝʤʝʥʘ ʥʘʧʨʘʚʣʷʣʠ 

ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʧʝʨʝʨʘʙʦʪʢʠ ʠʭ ʚ ʤʘʩʣʦ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʋʊʆɿ 1 ʚ ʩʦʩʪʘʚʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʣʠʥʠʠ ʧʦ ʧʨʦʠʟ-
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ʚʦʜʩʪʚʫ ʤʫʢʠ ʠʟ ʟʝʨʥʘ ʧʰʝʥʠʮʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ. 

ɺ ʧʨʦʮʝʩʩʝ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʚʣʘʞʥʦʩʪʴ ʩʝʤʷʥ ʫʤʝʥʴʰʘʣʘʩʴ ʩ       

16é21 % ʜʦ 14é15 %. ʊʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʩʦ-

ʩʪʘʚʣʷʣʘ 45é50 Üʉ, ʯʪʦ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘ-

ʥʠʷʤ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʩʪʘʚʣʷʣʘ 130é150 C̄. ʉʲʝʤ ʚʣʘʛʠ 

ʟʘ ʦʜʠʥ ʧʨʦʭʦʜ ʥʘʭʦʜʠʣʩʷ ʚ ʧʨʝʜʝʣʘʭ 2é6 %. ʇʨʠ ʵʪʦʤ ʩʫʤʤʘʨʥʳʝ ʟʘʪʨʘʪʳ 

ʪʝʧʣʦʪʳ ʥʘ 1 ʢʛ ʠʩʧʘʨʝʥʥʦʡ ʚʣʘʛʠ ʢʦʣʝʙʘʣʠʩʴ ʦʪ 3,42 ʄɼʞ ʜʦ 3,88 ʄɼʞ. 

ʈʝʞʠʤʳ ʩʫʰʢʠ ʚʘʨʴʠʨʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʘ, ʘ ʪʘʢʞʝ ʧʦ-

ʩʨʝʜʩʪʚʦʤ ʠʟʤʝʥʝʥʠʷ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʛʦ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ. 

ɸʥʘʣʦʛʠʯʥʫʶ ʘʧʨʦʙʘʮʠʶ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʰʣʠ ʠ 

ʦʩʪʘʣʴʥʳʝ ʋʊʆɿ. 

ʋʊʆɿ 2 ʠʩʩʣʝʜʦʚʘʣʠ ʧʨʠ ʩʫʰʢʝ ʟʝʨʥʘ ʠ ʝʛʦ ʪʝʨʤʠʯʝʩʢʦʤ ʦʙʝʟʟʘʨʘʞʠʚʘ-

ʥʠʠ. 

ʇʨʠ ʩʫʰʢʝ ʟʝʨʥʘ ʧʰʝʥʠʮʳ ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʩʦʩʪʘʚʣʷʣʘ 40é75 Üʉ, ʩʲʸʤ ʚʣʘʛʠ ʟʘ ʦʜʠʥ ʧʨʦʭʦʜ ʥʘʭʦʜʠʣʩʷ ʚ ʧʨʝʜʝʣʘʭ 2é6 %, 

ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ ʥʘ ʚʳʭʦʜʝ ʠʟ ʩʫʰʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʩʦʩʪʘʚʣʷʣʘ 30é40 Üʉ. 

ʇʨʠ ʵʪʦʤ ʩʫʤʤʘʨʥʳʝ ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʪʝʧʣʦʪʳ ʥʘ 1 ʢʛ ʠʩʧʘʨʝʥʥʦʡ ʚʣʘʛʠ ʠʟ-

ʤʝʥʷʣʠʩʴ ʦʪ 3,1 ʜʦ 3,4 ʄɼʞ. ɿʘʜʘʥʥʳʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʥʝ ʧʨʠʚʦʜʠʣ ʢ 

ʩʥʠʞʝʥʠʶ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʠ ʩʝʤʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʟʝʨʥʘ. ʇʦʣʫʯʝʥʥʳʝ 

ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʜʦʩʪʘʪʦʯʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʚ ʧʨʝʜ-

ʣʦʞʝʥʥʦʡ ʫʩʪʘʥʦʚʢʝ. ʇʦʩʣʝ ʩʫʰʢʠ ʩʝʤʝʥʘ ʦʯʠʱʘʣʠ ʠ ʩʦʨʪʠʨʦʚʘʣʠ ʧʦ ʬʨʘʢʮʠʷʤ 

ʥʘ ʧʥʝʚʤʘʪʠʯʝʩʢʦʡ ʩʦʨʪʠʨʦʚʘʣʴʥʦʡ ʤʘʰʠʥʝ (ʨʠʩʫʥʦʢ 4.35). 

 
ʈʠʩʫʥʦʢ 4.35 ï ʌʨʘʛʤʝʥʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʣʠʥʠʠ 

ʧʦ ʧʦʩʣʝʫʙʦʨʦʯʥʦʡ ʦʙʨʘʙʦʪʢʝ ʟʝʨʥʘ: 

1 - ʋʊʆɿ 2; 2 - ʘʧʧʘʨʘʪʫʨʘ ʜʣʷ ʢʦʥʪʨʦʣʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ; 3 - ʢʦʤʧʣʝʢʪ 

ʧʨʠʙʦʨʦʚ ʜʣʷ ʢʦʥʪʨʦʣʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ; 4 - ʚʠʥʪʦʚʦʡ ʪʨʘʥʩʧʦʨʪʸʨ; 

5 - ʩʦʨʪʠʨʦʚʘʣʴʥʘʷ ʤʘʰʠʥʘ 

ʇʨʦʚʝʜʸʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʙʦʪʳ ʋʊʆɿ 2 ʚ ʨʝʞʠʤʝ ʪʝʨʤʠʯʝʩʢʦʛʦ ʦʙʝʟ-

ʟʘʨʘʞʠʚʘʥʠʷ ʟʝʨʥʘ ʧʰʝʥʠʮʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʠʩʭʦʜʥʦʡ ʚʪʦʨʦʡ ʩʪʝʧʝʥʠ ʟʘʨʘ-

ʞʸʥʥʦʩʪʠ ʥʘ ʚʳʭʦʜʝ ʟʝʨʥʦ ʦʩʚʦʙʦʞʜʘʣʦʩʴ ʦʪ ʚʨʝʜʠʪʝʣʝʡ, ʘ ʝʛʦ ʧʨʦʜʦʚʦʣʴ-



232 

 

ʩʪʚʝʥʥʳʝ ʩʚʦʡʩʪʚʘ ʥʝ ʩʥʠʞʘʣʠʩʴ. ʋʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʵʥʝʨʛʠʠ ʧʨʠ ʵʪʦʤ ʩʦʩʪʘʚʠʣ 

4,35 ʢɺʪĿʯ/ʪ. 

ʏʘʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʝ 

ʟʝʨʥʘ, ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 4.8. 

ʊʘʙʣʠʮʘ 4.8 - ʇʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ ʋʊʆɿ 2 

ʇʦʢʘʟʘʪʝʣʴ 
ɺʝʣʠʯʠʥʘ ʧʦʢʘʟʘʪʝʣʷ 

ʆʪʢʣʦʥʝʥʠʝ, % 
ʪʝʦʨʠʷ ʵʢʩʧʝʨʠʤʝʥʪ 

ʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʪ/ʯ 

ʘ) ʩʫʰʢʘ ʟʝʨʥʘ 

ʙ) ʪʝʨʤʠʯʝʩʢʦʝ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ 

 

0,25 

0,18 

 

0,239 

0,175 

 

-4,4 

-2,8 

ʇʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ, max, ʢɺʪ 

ʘ) ʩʫʰʢʘ ʟʝʨʥʘ 

ʙ) ʪʝʨʤʠʯʝʩʢʦʝ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ 

 

2,1 

7,35 

 

2,15 

7,6 

 

4,5 

3,4 

ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʝʶʱʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, Üʉ 

ʘ) ʩʫʰʢʘ ʟʝʨʥʘ 

ʙ) ʪʝʨʤʠʯʝʩʢʦʝ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ 

 

 

50é70 

95é100 

 

 

50é70 

95é100 

 

 

ï 

ï 

ʕʢʩʧʦʟʠʮʠʷ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ, ʩ 

ʘ) ʩʫʰʢʘ ʟʝʨʥʘ 

ʙ) ʪʝʨʤʠʯʝʩʢʦʝ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ 

 

74 

123 

 

76 

125 

 

2,7 

1,6 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʣʠʯʘʶʪʩʷ 

ʦʪ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 4,5 %, ʯʪʦ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʭ ʭʦʨʦʰʝʡ ʩʭʦʜʠʤʦʩʪʠ. 

ʋʊʆɿ 3 ʧʨʦʰʣʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʘʧʨʦʙʘʮʠʶ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʧʦ ʦʙʞʘʨʠʚʘʥʠʶ ʟʝʨʥʘ ʚ ʩʦʩʪʘʚʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʣʠʥʠʠ ʧʦ ʧʨʦʠʟʚʦʜ-

ʩʪʚʫ ʧʦʣʥʦʨʘʮʠʦʥʥʳʭ ʢʦʤʙʠʢʦʨʤʦʚ ʜʣʷ ʧʦʨʦʩʷʪ-ʩʦʩʫʥʦʚ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʜʞʘʨʝʥʥʦʛʦ ʟʝʨʥʘ ʚ 

ʩʦʩʪʘʚʝ ʩʪʘʨʪʝʨʥʦʛʦ ʧʦʣʥʦʨʘʮʠʦʥʥʦʛʦ ʢʦʤʙʠʢʦʨʤʘ ʧʨʦʚʦʜʠʣʠ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʨʠ ʢʦʨʤʣʝʥʠʠ ʜʚʫʭ ʛʨʫʧʧ ʧʦʨʦʩʷʪ-ʩʦʩʫʥʦʚ ʯʠʩʣʝʥʥʦʩʪʴʶ ʧʦ 100 ʛʦʣʦʚ ʚ ʪʝʯʝ-

ʥʠʝ 15 ʜʥʝʡ (ʩ 3 ʧʦ 17 ʜʝʥʴ ʞʠʟʥʠ). ɿʘ ʦʩʥʦʚʫ ʙʳʣ ʧʨʠʥʷʪ ʢʦʤʙʠʢʦʨʤ, ʠʩʧʦʣʴ-

ʟʫʝʤʳʡ ʚ ʭʦʟʷʡʩʪʚʝ ʜʣʷ ʧʦʜʢʦʨʤʢʠ ʧʦʨʦʩʷʪ-ʩʦʩʫʥʦʚ. 

ʇʝʨʚʦʡ ʛʨʫʧʧʝ (ʢʦʥʪʨʦʣʴʥʦʡ) ʩʢʘʨʤʣʠʚʘʣʠ ʢʦʤʙʠʢʦʨʤ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ 

ʭʦʟʷʡʩʪʚʝ, ʘ ʚʪʦʨʦʡ ʛʨʫʧʧʝ (ʦʧʳʪʥʦʡ) ï ʘʥʘʣʦʛʠʯʥʳʡ ʧʦ ʨʝʮʝʧʪʫ ʢʦʤʙʠʢʦʨʤ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʦʙʞʘʨʝʥʥʦʛʦ ʚ ʧʨʝʜʣʘʛʘʝʤʦʤ ʫʩʪʨʦʡʩʪʚʝ ʷʯʤʝʥʷ ʩʦʨʪʘ çʈʘʫʰʘʥè. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.9. 

ʊʘʙʣʠʮʘ 4.9 ï ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʨʤʣʝʥʠʷ 

                      ʧʦʨʦʩʷʪ-ʩʦʩʫʥʦʚ ʨʘʟʣʠʯʥʳʤʠ ʩʪʘʨʪʝʨʥʳʤʠ ʢʦʤʙʠʢʦʨʤʘʤʠ 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʨʫʧʧʳ 

ʢʦʥʪʨʦʣʴʥʘʷ ʦʧʳʪʥʘʷ 

ʂʦʣʠʯʝʩʪʚʦ ʛʦʣʦʚ ʥʘ ʥʘʯʘʣʦ ʦʧʳʪʘ 100 100 

ɾʠʚʘʷ ʤʘʩʩʘ ʧʦʨʦʩʷʪ ʚ ʥʘʯʘʣʝ ʠʩʩʣʝʜʦʚʘʥʠʷ (3-ʜʥʝʚʥʳʡ ʚʦʟʨʘʩʪ), ʢʛ 141,9 141,0 

ɾʠʚʘʷ ʤʘʩʩʘ ʧʦʨʦʩʷʪ ʚ ʢʦʥʮʝ ʠʩʩʣʝʜʦʚʘʥʠʷ (17-ʜʥʝʚʥʳʡ ʚʦʟʨʘʩʪ), ʢʛ 472,0 498,1 

ʇʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ, ʢʛ 330,1 357,1 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ ʥʘ 1 ʛʦʣʦʚʫ, ʢʛ 0,220 0,238 

ʇʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ 1 ʧʦʨʦʩʝʥʢʘ ʟʘ ʧʝʨʠʦʜ ʦʪʢʦʨʤʘ, ʢʛ 3,3 3,57 

ɿʘʪʨʘʯʝʥʦ ʢʦʤʙʠʢʦʨʤʘ ʟʘ ʧʝʨʠʦʜ ʦʪʢʦʨʤʘ, ʢʛ 52,5 52,5 

ʉʦʭʨʘʥʥʦʩʪʴ ʧʦʨʦʩʷʪ, % 95 98 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 215é225 C̄, ʘ ʚʨʝʤʷ ʦʙʞʘʨʠʚʘʥʠʷ ʚ ʧʨʝʜʝʣʘʭ 

135é145 ʩ. ʇʨʠ ʵʪʠʭ ʨʝʞʠʤʘʭ ʚ ʦʙʞʘʨʠʚʘʝʤʦʤ ʟʝʨʥʝ ʧʨʝʚʨʘʱʘʣʦʩʴ ʚ ʜʝʢʩʪʨʠ-

ʥʳ ʜʦ 30 % ʢʨʘʭʤʘʣʘ. ʊʝʤʧʝʨʘʪʫʨʘ ʦʙʨʘʙʦʪʘʥʥʦʛʦ ʟʝʨʥʘ ʥʘ ʚʳʭʦʜʝ ʠʟ ʫʩʪʨʦʡ-
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ʩʪʚʘ ʩʦʩʪʘʚʣʷʣʘ 136é148 C̄, ʘ ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʪʝʧʣʦʪʳ ʥʘ ʥʘʛʨʝʚ ʟʝʨʥʘ 

ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ 5,6é7,1 ʢɺʪĿʯ/ʪ. 

ʆʪʢʣʦʥʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʮʝʩʩʘ ʦʙʞʘʨʠʚʘʥʠʷ ʟʝʨʥʘ, ʧʦʣʫ-

ʯʝʥʥʳʭ ʚ ʭʦʜʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʪ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʦʣʫʯʝʥʥʳʭ ʚ 

ʭʦʜʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʝ ʧʨʝʚʳʩʠʣʦ 3,7 %, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʭʦʨʦʰʝʡ ʩʭʦʜʠʤʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʊʘʢʞʝ ʋʊʆɿ 3 ʚʭʦʜʠʣʘ ʚ ʩʦʩʪʘʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʣʠʥʠʠ ʧʦʩʣʝʫʙʦʨʦʯʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ, ʚʢʣʶʯʘʶʱʝʡ ʧʨʠʝʤʥʫʶ ʷʤʫ, ʥʦʨʠʶ ʟʝʨʥʦʚʫʶ ʢʦʚʰʦʚʫʶ 

ʅɿʂ-3, ʩʝʤʷʦʯʠʩʪʠʪʝʣʴʥʫʶ ʤʘʰʠʥʫ ʉʄ-4, ʩʧʠʨʘʣʴʥʦ-ʚʠʥʪʦʚʦʡ ʧʦʛʨʫʟʯʠʢ ʟʝʨ-

ʥʘ, ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʩʫʰʢʠ ʟʝʨʥʘ, ʧʦʛʨʫʟʯʠʢ ʟʝʨʥʘ ʂʐʇ (ʨʠʩʫʥʦʢ 4.36). 

 
ʈʠʩʫʥʦʢ 4.36 ï ʌʨʘʛʤʝʥʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʣʠʥʠʠ ʧʦʜʨʘʙʦʪʢʠ ʟʝʨʥʘ: 

1 ï ʋʊʆɿ 3; 2 ï ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʘʧʧʘʨʘʪʫʨʘ; 3 ï ʧʦʛʨʫʟʯʠʢ ʟʝʨʥʘ ʩʦ 

ʩʧʠʨʘʣʴʥʦ-ʚʠʥʪʦʚʳʤ ʨʘʙʦʯʠʤ ʦʨʛʘʥʦʤ; 4 ï ʧʦʛʨʫʟʯʠʢ ʟʝʨʥʘ ʂʐʇ 

ɺʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʦʚ ʟʥʘʯʝʥʠʷ ʥʝʟʘʚʠʩʠʤʳʭ ʬʘʢʪʦʨʦʚ ʚʘʨʴʠʨʦʚʘ-

ʣʠ ʚ ʧʨʝʜʝʣʘʭ ʦʧʪʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ: ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʩʪʘʚʣʷʣʘ 50é55 C̄, 

ʚʨʝʤʷ ʩʫʰʢʠ ʟʝʨʥʘ ï 85é90 ʩ, ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ ï 1,6é1,8 ʤ/ʩ, ʪʝʤ-

ʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ï 20é25 C̄. ʇʨʠ ʵʪʦʤ ʨʘʟʦʚʳʡ ʚʣʘʛʦʩʲʝʤ ʩʦʩʪʘʚʣʷʣ 2é4 %, ʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʳʩʫʰʝʥʥʦʛʦ ʟʝʨʥʘ ʥʝ ʧʨʝʚʳʰʘʣʘ 35é40 C̄. 

ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ ʋʊʆɿ 3 ʧʨʠ ʩʫʰʢʝ ʟʝʨʥʘ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦ-

ʜʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʨʘʩʯʸʪʘʤʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.10. 

ʊʘʙʣʠʮʘ 4.10 ï ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ ʋʊʆɿ 3 ʧʨʠ ʩʫʰʢʝ ʟʝʨʥʘ 

ʇʦʢʘʟʘʪʝʣʠ 
ɿʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 

ʆʪʢʣʦʥʝʥʠʝ, % 
ʪʝʦʨʠʷ ʵʢʩʧʝʨʠʤʝʥʪ 

ʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʫʩʪʨʦʡʩʪʚʘ, ʢʛ/ʯ 350,0 346,2 1,08 

ʉʫʤʤʘʨʥʳʝ ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʪʝʧʣʦʪʳ ʥʘ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ, 

ʄɼʞ/ʢʛ 
4,01 4,1é4,2 2,5é5 

ʇʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ, max, ʢɺʪ 3,1 3,2 3,2 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʝ ʟʝʨʥʘ ʋʊʆɿ 4 ʙʳʣʘ 

ʚʢʣʶʯʝʥʘ ʚ ʩʦʩʪʘʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʣʠʥʠʠ ʧʦʩʣʝʫʙʦʨʦʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ, 

ʚʢʣʶʯʘʶʱʝʡ ʧʨʠʝʤʥʫʶ ʷʤʫ, ʥʦʨʠʶ ʟʝʨʥʦʚʫʶ ʋʅ-5, ʟʝʨʥʦʦʯʠʩʪʠʪʝʣʴʥʫʶ ʤʘ-
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ʰʠʥʫ ʄʉ-4,5, ʩʧʠʨʘʣʴʥʦ-ʚʠʥʪʦʚʦʡ ʧʦʛʨʫʟʯʠʢ ʟʝʨʥʘ, ʫʩʪʘʥʦʚʢʫ ʜʣʷ ʪʝʧʣʦʚʦʡ 

ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ (ʨʠʩʫʥʦʢ 4.37). 

 
ʈʠʩʫʥʦʢ 4.37 - ʌʨʘʛʤʝʥʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʣʠʥʠʠ ʧʦʜʨʘʙʦʪʢʠ ʟʝʨʥʘ: 

1 ï ʋʊʆɿ 4; 2 - ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʘʧʧʘʨʘʪʫʨʘ; 3 - ʧʦʛʨʫʟʯʠʢ ʟʝʨʥʘ ʩʦ 

ʩʧʠʨʘʣʴʥʦ-ʚʠʥʪʦʚʳʤ ʨʘʙʦʯʠʤ ʦʨʛʘʥʦʤ 

ɺʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʦʚ ʥʝʟʘʚʠʩʠʤʳʝ ʬʘʢʪʦʨ rʚʘʨʴʠʨʦʚʘʣʠ ʚ ʧʨʝʜʝ-

ʣʘʭ ʦʧʪʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ: 

ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠ ʩʫʰʢʝ ʟʝʨʥʘ ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝ-

ʜʝʣʘʭ 65é75 ęʉ, ʚʨʝʤʷ ʩʫʰʢʠ - 35é40 ʩ, ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ - 5é6 ʤ/ʩ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ - 20é25 ęʉ. ʇʨʠ ʵʪʦʤ ʥʘ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʞʠʤʘʭ ʚʣʘʞ-

ʥʦʩʪʴ ʩʥʠʞʘʣʘʩʴ ʥʘ 2,7é3 %, ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ ʥʘ ʚʳʭʦʜʝ ʠʟ ʫʩʪʘʥʦʚʢʠ ʩʦ-

ʩʪʘʚʣʷʣʘ 35é39 ęʉ, ʯʪʦ ʧʦʣʥʦʩʪʴʶ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤ ʠ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ. ʉʫʤʤʘʨʥʳʝ ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʮʝʩʩ ʠʩʧʘʨʝʥʠʷ 

ʚʣʘʛʠ ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ 3,6é3,9 ʄɼʞ/ʢʛ. 

ʊʘʢʞʝ ʯʘʩʪʴ ʟʝʨʥʘ, ʩ ʠʩʭʦʜʥʦʡ ʚʪʦʨʦʡ ʩʪʝʧʝʥʴʶ ʟʘʨʘʞʝʥʥʦʩʪʠ, ʧʦʜʚʝʨʛʘ-

ʣʠ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʝ ʥʘ ʩʣʝʜʫʶʱʠʭ ʨʝʞʠʤʘʭ: ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭ-

ʥʦʩʪʠ - 80 ęʉ, ʚʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʟʝʨʥʘ ʚ ʫʩʪʘʥʦʚʢʝ - 180 ʩ. ʇʦʩʣʝ ʪʝʧʣʦʚʦʡ ʦʙ-

ʨʘʙʦʪʢʠ ʧʦʛʠʙʣʠ ʚʩʝ ʚʨʝʜʠʪʝʣʠ, ʘ ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ ʥʝ ʧʨʝʚʳʩʠʣʠ      

4,1 ʢɺʪĿʯ/ʪ ʟʝʨʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʢʠ ʧʨʠ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʝ ʟʝʨʥʘ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.11. 

 

 

 



235 

 

ʊʘʙʣʠʮʘ 4.11 - ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ ʋʊʆɿ 4 

ʧʨʠ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʝ ʟʝʨʥʘ 

ʇʦʢʘʟʘʪʝʣʠ 
ɿʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 

ʆʪʢʣʦʥʝʥʠʝ, % 
ʪʝʦʨʠʷ ʵʢʩʧʝʨʠʤʝʥʪ 

ʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ, ʪ/ʯ: 

- ʩʫʰʢʘ ʟʝʨʥʘ 

- ʪʝʨʤʠʯʝʩʢʦʝ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ ʟʝʨʥʘ 

 

0,4 

0,21 

 

0,392 

0,208 

 

-2 

-1,2 

ʊʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ, ʥʘ ʚʳʭʦʜʝ ʠʟ ʫʩʪʘʥʦʚ-

ʢʠ, ęʉ 

- ʩʫʰʢʘ ʟʝʨʥʘ 

- ʪʝʨʤʠʯʝʩʢʦʝ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ ʟʝʨʥʘ 

 

 

37 

59 

 

 

38é38,5 

58é60 

 

 

2,7é4 

Ñ1,7 

ʇʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ, max, ʢɺʪ 

- ʩʫʰʢʘ ʟʝʨʥʘ 

- ʪʝʨʤʠʯʝʩʢʦʝ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ ʟʝʨʥʘ 

 

3,5 

7,5 

 

3,65 

7,35 

 

4,3 

-2 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʘʧʨʦʙʘʮʠʠ ʧʦʜʪʚʝʨʜʠʣʘʩʴ ʨʘʙʦʪʦʩʧʦʩʦʙ-

ʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʋʊʆɿ, ʦʪʢʘʟ rʠ ʧʦʣʦʤʢʠ ʦʪʩʫʪʩʪʚʦʚʘʣʠ. ʊʘʢʞʝ ʙʳʣʦ ʚʳ-

ʷʚʣʝʥʦ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʦʣʫʯʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ ʪʨʝʙʦʚʘʥʠʷʤ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʩʪʘʥʜʘʨʪʦʚ. 

ʕʢʩʧʝʨʪʥʳʝ ʢʦʤʠʩʩʠʠ ʙʘʟʦʚʳʭ ʭʦʟʷʡʩʪʚ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʣʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʋʊʆɿ, ʧʨʠʟʥʘʣʠ ʢʦʥʩʪʨʫʢʮʠʠ ʫʩʪʘʥʦʚʦʢ ʧʝʨʩʧʝʢʪʠʚʥʳ-

ʤʠ ʠ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠʭ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʧʦʜʨʘʙʦʪʢʠ ʟʝʨʥʘ (ʧʨʠʣʦʞʝʥʠʝ ɻ). 

4.3.3 ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʪʝʧʣʦʚʦʡ 

ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ ʚ ʧʨʝʜʣʘʛʘʝʤʳʭ ʋʊʆɿ 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʷʚʣʷʝʪʩʷ ʟʘʢʣʶʯʠʪʝʣʴʥʳʤ ʵʪʘʧʦʤ ʢʦʤʧʣʝʢʩʥʦʡ 

ʦʮʝʥʢʠ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ [32]. 

ʈʘʩʯʝʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʜʣʦʞʝʥʥʳʭ ʋʊʆɿ 

ʚʳʧʦʣʥʝʥ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʛʣʘʩʥʦ 

ʜʝʡʩʪʚʫʶʱʝʡ ʤʝʪʦʜʠʢʝ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʦʚʳʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ [41, 280, 284]. 

ʕʢʦʥʦʤʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʧʨʝʜʣʘʛʘʝʤʳʭ ʋʊʆɿ ʧʨʦʚʦʜʠʣʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʚʥʝʜʨʝʥʠʷ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʦʧʨʝʜʝʣʷʣʠ ʚ ʩʣʝʜʫʶʱʝʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (ʨʠʩʫʥʦʢ 4.38) [80]. 

 
ʈʠʩʫʥʦʢ 4.38 ï ʕʪʘʧʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʋʊʆɿ 
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ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʣʘʛʘʝʤʳʭ ʋʊʆɿ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʚʝʣʠʯʠʥʝ ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʛʦ ʵʬʬʝʢʪʘ, ʧʦʣʫʯʘʝʤʦʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤʠ. 

ʈʘʟʤʝʨ ʧʦʣʫʯʘʝʤʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʦʧʨʝʜʝʣʷʣʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʙʘʟʦʚʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʤʝʭʘʥʠʟʘʮʠʷʤʠ ʧʨʦʮʝʩʩʘ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ, ʧʨʠ-

ʯʸʤ ʚʳʙʦʨ ʙʘʟʦʚʳʭ ʤʘʰʠʥ ʦʩʫʱʝʩʪʚʣʷʣʠ, ʠʩʭʦʜʷ ʠʟ ʠʤʝʶʱʠʭʩʷ ʚ ʥʘʣʠʯʠʠ ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. 

ʇʦʢʘʟʘʪʝʣʠ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʣʘʛʘʝʤʳʭ ʋʊʆɿ 

ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʩʝʨʠʡʥʦ ʚʳʧʫʩʢʘʝʤʳʤʠ ʟʝʨʥʦʩʫʰʠʣʴʥʳʤʠ ʫʩʪʘʥʦʚʢʘʤʠ ʧʨʠʚʝ-

ʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.12 (ʧʦ ʮʝʥʘʤ ʥʘ ʜʝʢʘʙʨʴ 2012 ʛʦʜʘ). 

ʊʘʙʣʠʮʘ 4.12 - ʊʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʋʊʆɿ 

                           (ʧʨʠ ʩʫʰʢʝ ʟʝʨʥʘ ʧʰʝʥʠʮʳ) 

ʇʆʂɸɿɸʊɽʃʀ 

ʋʉʊɸʅʆɺʂʀ 

ʋʊʆɿ 1 

ɹʘʟʦʚʳʡ 

ʚʘʨʠʘʥʪ 
ʋʊʆɿ 2 

ɹʘʟʦʚʳʡ 

ʚʘʨʠʘʥʪ 
ʋʊʆɿ 3 

ɹʘʟʦʚʳʡ 

ʚʘʨʠʘʥʪ 
ʋʊʆɿ 4 

ɹʘʟʦʚʳʡ 

ʚʘʨʠʘʥʪ 

ʇʋʌʉ-

0,4 

ʉɿʇɹ-

2,5 
ʉɿ-0,3 ʉɿʐ-0,5 

ʇʨʦʧʫʩʢʥʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ, ʪ/ʯ 
0,155 0,4 0,25 2,5 0,35 0,3 0,4 0,5 

ʄʘʩʩʘ, ʪ 0,12 0,8 0,2 4 0,41 2,5 0,51 5,4 

ʉʫʤʤʘʨʥʳʝ ʫʜʝʣɹ-

ʥʳʝ ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ 

ʥʘ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ, 

ʄɼʞ/ʢʛ 

3,59 4,1 3,1 4,8 4,1 4,9 3,7 4,6 

ʋʜʝʣʴʥʘʷ ʵʥʝʨʛʦʝʤ-

ʢʦʩʪʴ, max, ʢɺʪÖʯ/ʪ 

(ʩʫʰʢʘ ʟʝʨʥʘ) 

10,3 55 8,6 106 9,1 54,4 9,2 120 

ʋʜʝʣʴʥʘʷ ʤʝʪʘʣʣʦ-

ʝʤʢʦʩʪʴ, ʢʛÖʯ/ʪ 
774 2000 800 1600 1171 8333 1275 10800 

ɻʦʜʦʚʘʷ ʵʢʦʥʦʤʠʷ, 

ʨʫʙ. 
135155,4 - 153679,6 - 203350,8 ï 248380,2 - 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬ-

ʬʝʢʪ ʥʘ 1 ʪ ʧʨʦʜʫʢ-

ʮʠʠ, ʨʫʙ. 
220,13 - 250,3 - 331,2 ï 404,54 - 

ʉʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ, 

ʣʝʪ 
0,62 - 0,53 - 0,48  0,3 - 

ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʝʜʣʘʛʘʝ-

ʤʳʭ ʫʩʪʘʥʦʚʦʢ ʣʫʯʰʝ, ʯʝʤ ʘʥʘʣʦʛʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʝʨʠʡʥʦ ʚʳʧʫʩʢʘʝʤʳʭ ʦʪʝ-

ʯʝʩʪʚʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʟʝʨʥʦʩʫʰʠʣʦʢ (ʙʘʟʦʚʳʝ ʚʘʨʠʘʥʪʳ). 

ʇʨʠʤʝʥʝʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʋʊʆɿ ʚ ʫʩʣʦʚʠʷʭ ʥʝʙʦʣʴʰʠʭ ʟʝʨʥʦʧʨʦʠʟʚʦ-

ʜʷʱʠʭ ʠ ʟʝʨʥʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʦʢʘʟʘ-

ʣʦʩʴ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʦ. 

4.3.4 ʆʩʦʙʝʥʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʋʊʆɿ 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʋʊʆɿ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʜʣʷ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʣʝʜʫʶʱʠʭ 

ʩʣʫʯʘʷʭ: 

1) ʜʣʷ ʩʫʰʢʠ ʟʝʨʥʘ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ; 

2) ʜʣʷ ʩʫʰʢʠ ʥʝʙʦʣʴʰʠʭ ʧʘʨʪʠʡ ʵʣʠʪʥʳʭ ʩʝʤʷʥ; 

3) ʜʣʷ ʪʝʨʤʠʯʝʩʢʦʛʦ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʩʳʧʫʯʠʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ (ʟʝʨ-

ʥʘ, ʤʫʢʠ, ʢʨʫʧʳ ʠ ʪ.ʧ.) ʟʘʨʘʞʸʥʥʳʭ ʚʨʝʜʠʪʝʣʷʤʠ (ʜʦʣʛʦʥʦʩʠʢʦʤ, ʙʨʫʭʫʩʦʤ, 

ʤʫʯʥʳʤ ʢʣʝʱʦʤ ʠ ʪ.ʜ.); 

4) ʜʣʷ ʦʙʞʘʨʠʚʘʥʠʷ ʟʝʨʥʘ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʝʛʦ ʩʢʘʨʤʣʠʚʘʥʠʝʤ ʩʢʦʪʫ. 
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ɺʥʘʯʘʣʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʫʰʠʪʴ ʟʝʨʥʦ, ʠʤʝʶʱʝʝ ʥʘʠʙʦʣʴʰʫʶ ʚʣʘʞʥʦʩʪʴ 

ʠ ʨʘʟʤʝʱʝʥʥʦʝ ʥʘ ʦʪʢʨʳʪʳʭ ʧʣʦʱʘʜʢʘʭ ʠ ʚ ʩʢʣʘʜʘʭ, ʥʝ ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʫʩʪʘ-

ʥʦʚʢʘʤʠ ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʚʝʥʪʠʣʠʨʦʚʘʥʠʷ. 

ʇʨʠ ʥʘʣʠʯʠʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʟʝʨʥʘ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʟʝʨʥʘ, ʟʘʨʘʞʝʥʥʦʛʦ ʚʨʝʜʠʪʝʣʷʤʠ ʭʣʝʙʥʳʭ ʟʘʧʘʩʦʚ, ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʩʫʰʠʪʴ ʟʝʨʥʦ, ʢʦʪʦʨʦʝ ʠʤʝʝʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʚʣʘʞʥʦʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʟʘʨʘ-

ʞʝʥʥʦʩʪʴ. ʇʨʠ ʥʘʣʠʯʠʠ ʟʝʨʥʘ ʨʘʟʥʳʭ ʢʫʣʴʪʫʨ ʩʥʘʯʘʣʘ ʥʫʞʥʦ ʩʫʰʠʪʴ ʟʝʨʥʦ 

ʧʰʝʥʠʮʳ ʩʠʣʴʥʳʭ, ʪʚʝʨʜʳʭ ʠ ʮʝʥʥʳʭ ʩʦʨʪʦʚ, ʘ ʪʘʢʞʝ ʢʫʣʴʪʫʨ, ʤʝʥʝʝ ʩʪʦʡʢʠʭ ʚ 

ʭʨʘʥʝʥʠʠ (ʨʠʩ, ʧʦʜʩʦʣʥʝʯʥʠʢ, ʧʨʦʩʦ). 

ʇʨʠ ʥʘʣʠʯʠʠ ʟʝʨʥʘ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ, ʪʨʝʙʫʶʱʝʛʦ ʥʝʤʝʜʣʝʥʥʦʡ 

ʩʫʰʢʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʋʊʆɿ ʜʦʣʞʥʳ ʨʘʙʦʪʘʪʴ ʢʨʫʛʣʦʩʫʪʦʯʥʦ. ʇʨʠ ʵʪʦʤ ʤʝʩʷʯ-

ʥʘʷ ʥʦʨʤʘ ʩʦʩʪʘʚʣʷʝʪ 540 ʯʘʩʦʚ ʨʘʙʦʪʳ. ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 

ʦʯʠʩʪʢʠ ʋʊʆɿʦʚ ʧʨʠ ʧʝʨʝʭʦʜʝ ʩ ʦʜʥʦʡ ʟʝʨʥʦʚʦʡ ʢʫʣʴʪʫʨʳ ʥʘ ʜʨʫʛʫʶ, ʧʣʘʥʦʚʦ-

ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʦʛʦ ʨʝʤʦʥʪʘ, ʧʝʨʝʤʝʱʝʥʠʷ ʋʊʆɿ ʠ ʠʭ ʫʩʪʘʥʦʚʢʠ ʥʘ ʪʝʨʨʠʪʦ-

ʨʠʠ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʋʊʆɿʳ ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʳ ʵʣʝʢʪʨʦʧʠʪʘʥʠʝʤ ʩ ʪʨʝʙʫʝʤʳʤʠ ʧʘʨʘ-

ʤʝʪʨʘʤʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʨʘʙʦʯʝʡ ʩʠʣʦʡ ʠ ʧʦʜʛʦʪʦʚʣʝʥʥʳʤʠ 

ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʜʣʷ ʧʦʜʘʯʠ ʚʣʘʞʥʦʛʦ ʟʝʨʥʘ, ʧʦʜʙʦʨʘ ʠ 

ʩʢʣʘʜʠʨʦʚʘʥʠʷ ʚʳʩʫʰʝʥʥʦʛʦ ʟʝʨʥʘ. ɼʣʷ ʨʘʟʤʝʱʝʥʠʷ ʚʣʘʞʥʦʛʦ ʠ ʩʫʭʦʛʦ ʟʝʨʥʘ 

ʜʦʣʞʥʳ ʙʳʪʴ ʚ ʥʘʣʠʯʠʠ ʝʤʢʦʩʪʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʨʘʙʦʪʫ ʋʊʆɿʦʚ ʙʝʟ ʧʨʦʩʪʦ-

ʝʚ. 

ɿʝʨʥʦ ʧʝʨʝʜ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʦʡ ʚ ʋʊʆɿʘʭ ʜʦʣʞʥʦ ʙʳʪʴ ʦʯʠʱʝʥʦ ʥʘ 

ʟʝʨʥʦʦʯʠʩʪʠʪʝʣʴʥʳʭ ʤʘʰʠʥʘʭ ʦʪ ʢʨʫʧʥʳʭ ʠ ʣʝʛʢʠʭ ʧʨʠʤʝʩʝʡ. ʂʨʦʤʝ ʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʟʘʤʝʨʳ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ ʜʦ ʠ ʧʦʩʣʝ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ, 

ʪʘʢʞʝ ʚʘʞʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʟʝʨʥʘ ʥʘ ʚʳʭʦʜʝ ʠʟ ʋʊʆɿ. 

ʇʝʨʝʜ ʧʫʩʢʦʤ ʋʊʆɿ ʚ ʨʘʙʦʪʫ ʦʙʩʣʫʞʠʚʘʶʱʠʡ ʧʝʨʩʦʥʘʣ ʜʦʣʞʝʥ ʦʩʤʦʪ-

ʨʝʪʴ ʠ ʦʯʠʩʪʠʪʴ ʦʪ ʩʦʨʘ ʠ ʧʳʣʠ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʞʫʭʘ ʫʩʪʘʥʦʚʢʠ, ʚʦʟʜʫʭʦʚʦʜʘ, 

ʚʝʥʪʠʣʷʪʦʨʘ ʠ ʪ. ʜ. 

ʊʘʢ ʞʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʠʪʴ ʠʩʧʨʘʚʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʰʠʙʝʨʘ ʠ ʟʘʩʣʦʥʢʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʫʯʥʦʝ ʠʣʠ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ-

ʜʘʯʠ ʟʝʨʥʘ ʠ ʚʦʟʜʫʭʘ; ʥʘʩʪʨʦʡʢʫ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ ʨʝʞʠʤʘʤʠ 

ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ; ʩʦʩʪʦʷʥʠʝ ʠ ʛʦʪʦʚʥʦʩʪʴ ʢ ʨʘʙʦʪʝ ʥʦʨʠʡ, ʢʦʥʚʝʡʝʨʦʚ ʠ ʜʨʫ-

ʛʠʭ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʡ ʫʩʪʨʦʡʩʪʚ (ʧʨʘʚʠʣʴʥʦʩʪʴ ʚʨʘʱʝʥʠʷ ʧʨʠʚʦʜʥʳʭ ʙʘʨʘʙʘ-

ʥʦʚ, ʥʘʪʷʞʝʥʠʝ ʣʝʥʪʳ, ʥʘʣʠʯʠʝ ʠ ʠʩʧʨʘʚʥʦʩʪʴ ʢʦʚʰʝʡ); ʯʘʩʪʦʪʫ ʚʨʘʱʝʥʠʷ ʚʝʥ-

ʪʠʣʷʪʦʨʘ, ʣʝʛʢʦʩʪʴ ʚʨʘʱʝʥʠʷ ʚʘʣʘ, ʦʪʩʫʪʩʪʚʠʝ ʪʦʣʯʢʦʚ, ʫʜʘʨʦʚ ʠ ʪʨʝʥʠʷ ʨʘʙʦʯʝ-

ʛʦ ʢʦʣʝʩʘ ʦ ʢʦʞʫʭ ʚʝʥʪʠʣʷʪʦʨʘ, ʦʪʩʫʪʩʪʚʠʝ ʥʝʩʚʦʡʩʪʚʝʥʥʦʛʦ ʰʫʤʘ ʠ ʚʠʙʨʘʮʠʠ 

ʧʨʠ ʝʛʦ ʨʘʙʦʪʝ; ʥʘʣʠʯʠʝ ʩʤʘʟʢʠ ʚ ʧʦʜʰʠʧʥʠʢʘʭ ʠ ʤʘʩʣʘ ʚ ʨʝʜʫʢʪʦʨʝ ʧʨʠʚʦʜʘ 

ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʛʦ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ; ʥʘʪʷʞʝʥʠʝ ʧʨʠʚʦʜʥʳʭ ʨʝʤʥʝʡ; ʠʩʧʨʘʚ-

ʥʦʩʪʴ ʚʝʥʪʠʣʷʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; ʥʘʣʠʯʠʝ ʚ ʟʝʨʥʦʭʨʘʥʠʣʠʱʘʭ ʩʳʨʦʛʦ ʟʝʨ-

ʥʘ ʠ ʤʝʩʪʘ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʚʳʩʫʰʝʥʥʦʛʦ ʟʝʨʥʘ; ʥʘʣʠʯʠʝ ʠ ʠʩʧʨʘʚʥʦʩʪʴ ʧʝʨʚʠʯ-

ʥʳʭ ʩʨʝʜʩʪʚ ʧʦʞʘʨʦʪʫʰʝʥʠʷ, ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ; ʥʘʣʠʯʠʝ ʠ ʠʩʧʨʘʚʥʦʝ ʩʦ-

ʩʪʦ̫ʥʠʝ ʦʛʨʘʞʜʝʥʠʡ, ʟʘʟʝʤʣʝʥʠʷ ʠ ʟʘʥʫʣʝʥʠʷ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʙʝʩʧʝʯʠ-

ʚʘʶʱʠʭ ʙʝʟʦʧʘʩʥʦʩʪʴ ʨʘʙʦʪʳ. 

ʆʧʝʨʘʪʦʨ, ʦʙʩʣʫʞʠʚʘʶʱʠʡ ʋʊʆɿʳ, ʜʦʣʞʝʥ ʟʥʘʪʴ ʠʭ ʫʩʪʨʦʡʩʪʚʦ ʠ ʧʨʘʚʠ-
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ʣʘ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʥʘʟʥʘʯʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʫʟʣʦʚ ʠ ʜʝʪʘʣʝʡ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦ-

ʮʝʩʩ ʩʫʰʢʠ ʟʝʨʥʘ, ʘ ʪʘʢʞʝ ʜʝʡʩʪʚʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʪʚʝʯʘʪʴ ʟʘ 

ʨʘʙʦʪʫ ʥʘ ʩʚʦʝʤ ʫʯʘʩʪʢʝ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ ʨʝʞʠʤʳ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ, 

ʫʢʘʟʘʥʥʳʝ ʚ ʧʫʥʢʪʘʭ 4.2.3 ʠ 4.3.2 ʤʦʥʦʛʨʘʬʠʠ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʪʴ ʟʘʜʘʥʥʫʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʫʩʪʘʥʦʚʦʢ. 

ʇʝʨʝʜ ʢʘʞʜʦʡ ʩʤʝʥʦʡ ʦʙʩʣʫʞʠʚʘʶʱʠʡ ʧʝʨʩʦʥʘʣ ʜʦʣʞʝʥ ʧʦʜʛʦʪʦʚʠʪʴ ʠ 

ʧʝʨʝʜʘʪʴ ʩʣʝʜʫʶʱʝʡ ʩʤʝʥʝ ʋʊʆɿ ʚ ʠʩʧʨʘʚʥʦʤ ʠ ʦʯʠʱʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

ɿʝʨʥʦʩʫʰʠʣʴʱʠʢ ʧʦʩʪʦʷʥʥʦ ʜʦʣʞʝʥ ʩʣʝʜʠʪʴ ʟʘ ʥʦʨʤʘʣʴʥʳʤ ʟʘʧʦʣʥʝʥʠʝʤ 

ʟʝʨʥʦʤ ʟʘʛʨʫʟʦʯʥʦʛʦ ʙʫʥʢʝʨʘ, ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʨʘʙʦʪʦʡ ʚʳʧʫʩʢʥʦʛʦ ʤʝʭʘʥʠʟʤʘ, 

ʟʘ ʠʩʧʨʘʚʥʦʩʪʴʶ ʠ ʨʘʙʦʪʦʡ ʚʩʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʋʊʆɿ. 

ɺʳʚʦʜʳ 

1. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ, ʩʦ-

ʙʣʶʜʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʪʝʧ-

ʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ ʜʦʣʞʥʳ ʚʢʣʶʯʘʪʴ ʫʩʪʨʦʡʩʪʚʦ ʟʘʛʨʫʟʢʠ, ʛʝʥʝʨʘʪʦʨ ʪʝʧ-

ʣʦʪʳ, ʪʝʧʣʦʧʝʨʝʜʘʶʱʝʝ ʠ ʪʝʧʣʦʦʪʜʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ (ʵʣʝʤʝʥʪ), ʫʩʪʨʦʡʩʪʚʦ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʪʚʦʜʘ ʦʙʨʘʟʦʚʘʚʰʝʡʩʷ ʚʣʘʛʠ, ʫʩʪʨʦʡʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ 

ʨʝʞʠʤʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ. 

2. ʆʙʝʩʧʝʯʠʪʴ ʪʨʝʙʫʝʤʦʝ ʢʘʯʝʩʪʚʦ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʧʦʩʣʝ ʪʝʧʣʦʚʦʡ ʦʙ-

ʨʘʙʦʪʢʠ ʟʝʨʥʘ ʚʦʟʤʦʞʥʦ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʢʦʥʪʘʢʪʥʦʛʦ ʥʘʛʨʝʚʘ ʝʜʠʥʠʯʥʦʛʦ 

ʩʣʦʷ ʩʳʧʫʯʝʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʪʝʧʣʦʠʟʦʣʠʨʦʚʘʥʥʦʤ ʢʦʞʫʭʝ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʧʝʨʝ-

ʤʝʰʠʚʘʥʠʠ ʟʝʨʥʘ ʠ ʫʜʘʣʝʥʠʠ ʦʙʨʘʟʫʶʱʠʭʩʷ ʚʦʜʷʥʳʭ ʧʘʨʦʚ. 

3. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʣʦʞʝʥʥʳʭ ʋʊʆɿ ʧʦʟʚʦʣʠʣʠ ʚʳ-

ʷʚʠʪʴ ʠʭ ʦʧʪʠʤʘʣʴʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠ ʨʝʞʠʤʳ ʨʘʙʦʪʳ. ʇʨʠ ʨʘʙʦ-

ʪʝ ʋʊʆɿ ʥʘ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʞʠʤʘʭ ʧʦʚʳʰʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʧʣʦʚʦʡ ʦʙʨʘ-

ʙʦʪʢʠ ʟʝʨʥʘ ʧʨʠ ʟʘʜʘʥʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʪʨʝʙʫʝʤʦʤ ʢʘʯʝʩʪʚʝ ʛʦʪʦʚʦʛʦ 

ʧʨʦʜʫʢʪʘ. 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʘʧʨʦʙʘʮʠʷ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʋʊʆɿ ʧʦʜʪʚʝʨʜʠʣʘ ʠʭ ʚʳʩʦ-

ʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝ-

ʨʘʮʠʡ (ʩʫʰʢʘ ʟʝʨʥʘ, ʦʙʞʘʨʠʚʘʥʠʝ, ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ). ʈʘʩʭʦʞʜʝʥʠʝ ʟʥʘʯʝʥʠʡ 

ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʮʝʩʩʘ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ, ʧʦʣʫʯʝʥʥʳʭ ʪʝʦʨʝ-

ʪʠʯʝʩʢʠ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʥʝ ʧʨʝʚʳʩʠʣʦ 5 %. 

4. ʈʝʟʫʣʴʪʘʪʳ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʋʊʆɿ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʟʝʨʥʦʩʫʰʠʣʴʥʳʤʠ ʫʩʪʘʥʦʚʢʘʤʠ ʧʦ-

ʢʘʟʘʣʠ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʫʩʪʘʥʦʚʢʠ ʠʤʝʶʪ ʤʝʥʴʰʠʝ ʵʥʝʨʛʦʸʤʢʦʩʪʴ ʠ ʤʝ-

ʪʘʣʣʦʸʤʢʦʩʪʴ. ʉʫʤʤʘʨʥʳʝ ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ ʥʘ ʧʨʦʮʝʩʩ ʠʩʧʘʨʝʥʠʷ 

ʚʣʘʛʠ ʠʟ ʟʝʨʥʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʋʊʆɿ ʩʥʠʞʘʶʪʩʷ ʚ 1,2é1,6 ʨʘʟʘ. ʉʨʦʢ ʦʢʫ-

ʧʘʝʤʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʋʊʆɿ ʥʝ ʧʨʝʚʳʰʘʝʪ 1 ʛʦʜʘ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʝʡʩʪʚʫʝʪ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘ-

ʢʦʥ çʆʙ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʠ ʠ ʦ ʧʦʚʳʰʝʥʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʦ 

ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʦʪʜʝʣʴʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-

ʮʠʠè. ʊʘʢʞʝ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʧʨʠʥʷʪʘ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ çʕʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ ʠ ʧʦ-

ʚʳʰʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2020 ʛ.è. ɺʩʝ ʵʪʠ ʧʨʘʚʦ-

ʚʳʝ ʘʢʪʳ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʚʳʰʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʠ ʩʥʠʞʝʥʠʝ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʚʘʣʦʚʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʜʫʢʪʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʢ 2020 ʛ. ʥʝ ʤʝʥʝʝ ʯʝʤ ʥʘ 40 %. 

ʆʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʝʛʦ ʵʥʝʨʛʦʝʤʢʦʩʪʴ, ʪʦ ʝʩʪʴ ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ 

ʵʥʝʨʛʠʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʝʜʠʥʠʮʳ ʧʨʦʜʫʢʮʠʠ. 

ɺʘʞʥʘʷ ʥʘʫʯʥʘʷ ʟʘʜʘʯʘ ʚ ʦʙʣʘʩʪʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ - ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜ-

ʨʝʥʠʝ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʨʝʜʩʪʚ ʤʝʭʘʥʠʟʘʮʠʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʦʛʣʘʩʥʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦ-

ʟʷʡʩʪʚʘ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʳʥʢʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʩʳʨʴʷ ʠ 

ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʥʘ 2013 ï 2020 ʛʦʜʳ, ʦʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʷʚ-

ʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʤʘʣʳʭ ʬʦʨʤ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ - ʢʨʝʩʪʴʷʥʩʢʠʭ (ʬʝʨʤʝʨʩʢʠʭ) ʭʦ-

ʟʷʡʩʪʚ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʫʞʝ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʩʚʳʰʝ 300 ʪʳʩ. 

ʢʨʝʩʪʴʷʥʩʢʠʭ (ʬʝʨʤʝʨʩʢʠʭ) ʭʦʟʷʡʩʪʚ, ʚʘʣʦʚʳʡ ʩʙʦʨ ʟʝʨʥʘ ʚ ʢʦʪʦʨʳʭ ʜʦʩʪʠʛʘʝʪ 

3,5Ā10
6
 ʪ. 

ʆʜʥʘʢʦ, ʦʙʝʩʧʝʯʝʥʠʝ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʟʝʨʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʧʦʜʦʙʥʦʛʦ ʪʠʧʘ ʚʦʟʤʦʞʥʦ ʣʠʰʴ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʧʦʩʣʝʫʙʦʨʦʯʥʦʡ ʦʙʨʘ-

ʙʦʪʢʠ ʟʝʨʥʘ. 

ʆʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ ʵʥʝʨʛʦʟʘʪʨʘʪʥʳʭ ʦʧʝʨʘʮʠʡ ʚ ʮʠʢʣʝ ʧʦʩʣʝʫʙʦʨʦʯʥʦʡ ʦʙ-

ʨʘʙʦʪʢʠ ʟʝʨʥʘ - ʝʛʦ ʩʫʰʢʘ. ʇʨʠʤʝʨʥʦ 20 % ʦʪ ʚʩʝʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ ʚ ʘʛ-

ʨʦʧʨʦʤʳʰʣʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʵʪʦʪ ʧʨʦʮʝʩʩ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʟʜʘʥʠʝ ʠ ʘʜʘʧʪʘʮʠʷ ʩʨʝʜʩʪʚ ʤʝʭʘʥʠʟʘʮʠʠ ʩʫʰʢʠ ʟʝʨʥʘ ʢ 

ʫʩʣʦʚʠʷʤ ʨʝʘʣʴʥʦʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ ʘʢ-

ʪʫʘʣʴʥʦʡ ʠ ʚʘʞʥʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ. 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ ʥʝʦʙʭʦʜʠʤʳ ʤʠʥʠʟʝʨʥʦ-

ʩʫʰʠʣʢʠ, ʢʦʥʩʪʨʫʢʮʠʷ ʢʦʪʦʨʳʭ ʦʙʝʩʧʝʯʠʚʘʣʘ ʙʳ ʪʨʝʙʫʝʤʦʝ ʢʘʯʝʩʪʚʦ ʛʦʪʦʚʦʛʦ 

ʧʨʦʜʫʢʪʘ, ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʝ ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʬʝʨ-

ʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʩʨʝʜʩʪʚ ʤʝ-

ʭʘʥʠʟʘʮʠʠ ʩʫʰʢʠ ʟʝʨʥʘ ʪʨʝʙʦʚʘʣʦʩʴ ʩʦʟʜʘʚʘʪʴ ʫʩʪʘʥʦʚʢʠ ʙʦʣʴʰʦʡ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʠ, ʚ ʢʦʪʦʨʳʭ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʤ ʙʳʣʦ ʧʨʠʤʝʥʝʥʠʝ ʢʦʥʚʝʢʪʠʚʥʦʛʦ 

ʩʧʦʩʦʙʘ ʧʦʜʚʦʜʘ ʪʝʧʣʦʪʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʞʝ ʢʦʥʪʘʢʪʥʦʛʦ ʩʧʦʩʦʙʘ ʥʘʛʨʝʚʘ ʟʝʨ-

ʥʘ ʥʝ ʦʙʝʩʧʝʯʠʚʘʣʦ ʧʨʠʝʤʣʝʤʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʆʜʥʘʢʦ ʵʢʩʧʣʫʘ-

ʪʘʮʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʟʝʨʥʦʩʫʰʠʣʦʢ ʢʦʥʚʝʢʪʠʚʥʦʛʦ 
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ʪʠʧʘ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʵʬʬʝʢʪʠʚʥʘ ʚ ʫʩʣʦʚʠʷʭ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ. 

ʅʘʢʦʧʣʝʥʥʳʡ ʦʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʦʟʜʘʥʠʝ ʤʠʥʠʟʝʨʥʦʩʫʰʠʣʦʢ ʚʦʟ-

ʤʦʞʥʦ ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ ʢʦʥʪʘʢʪʥʦʛʦ ʩʧʦʩʦʙʘ ʧʝʨʝʜʘʯʠ ʪʝʧʣʦʪʳ ʟʝʨʥʫ ʦʪ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʥʘʛʨʝʚʘʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. 

ʉʦʟʜʘʥʠʝ ʦʛʥʝʚʳʭ ʤʠʥʠʟʝʨʥʦʩʫʰʠʣʦʢ ʷʚʣʷʝʪʩʷ ʤʘʣʦʨʘʮʠʦʥʘʣʴʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʟʝʨʥʦʩʫʰʠʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠʟ-ʟʘ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʦʨʛʘʥʠ-

ʟʦʚʘʪʴ ʥʘ ʥʠʟʢʦʧʦʪʝʥʮʠʘʣʴʥʦʤ ʫʨʦʚʥʝ ʪʝʧʣʦʚʳʝ ʢʦʥʚʝʢʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ. ʇʦ-

ʵʪʦʤʫ ʦʩʥʦʚʥʳʤ ʩʧʦʩʦʙʦʤ ʥʘʛʨʝʚʘ ʟʝʨʥʘ ʚ ʤʠʥʠʟʝʨʥʦʩʫʰʠʣʢʘʭ ʜʦʣʞʝʥ ʙʳʪʴ 

ʵʣʝʢʪʨʠʯʝʩʢʠʡ, ʢʘʢ ʜʦʩʪʦʡʥʘʷ ʘʣʴʪʝʨʥʘʪʠʚʘ ʪʨʘʜʠʮʠʦʥʥʳʤ ʩʧʦʩʦʙʘʤ ʧʦʜʚʦʜʘ 

ʪʝʧʣʦʪʳ ʢ ʦʙʲʝʢʪʫ ʩʫʰʢʠ. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʩʨʝʜʩʪʚ ʤʝʭʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ 

ʩʫʰʢʠ ʟʝʨʥʘ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʤʘʣʦʛʘʙʘʨʠʪʥʳʭ ʢʦʥʪʘʢʪʥʳʭ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʪʝʧ-

ʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʦʚʦʜʠʪʴ ʧʨʝʜʧʦʩʝʚʥʫʶ ʦʙʨʘʙʦʪʢʫ, 

ʩʫʰʢʫ, ʧʨʦʞʘʨʠʚʘʥʠʝ ʠ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ ʟʝʨʥʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʵʣʝʢʪʨʦʥʘʛʨʝʚʘ ʠ ʢʦʥʪʘʢʪʥʦʛʦ, ʠʣʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʩʧʦ-

ʩʦʙʦʚ ʧʝʨʝʜʘʯʠ ʪʝʧʣʦʪʳ ʟʝʨʥʫ ʧʦʟʚʦʣʠʪ ʜʦʙʠʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʩʦʟʜʘʚʘʝʤʳʭ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ ʫʩʪʘʥʦʚʦʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʪʨʝʙʦ-

ʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʥʝʙʦʣʴʰʠʭ ʬʝʨʤʝʨʩʢʠʭ 

ʭʦʟʷʡʩʪʚ (ʵʢʦʣʦʛʠʯʥʦʩʪʴ, ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʠ ʪ.ʜ.). 

ʅʝʧʨʝʨʳʚʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʡ ʟʝʨʥʦʩʫʰʠʣʴʥʦʡ ʪʝʭʥʠʢʠ, 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʨʝʞʠʤʦʚ ʝʸ ʨʘʙʦʪʳ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʫʣʫʯʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ 

ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʠ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ 

ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʣʦʞʥʷʶʪ ʤʝʪʦʜʳ ʨʘʩʯʸʪʘ 

ʩʪʨʫʢʪʫʨʳ ʠ ʧʘʨʘʤʝʪʨʦʚ ʟʝʨʥʦʩʫʰʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʧʨʠ ʠʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ. 

ʇʨʠ ʵʪʦʤ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʫʱʝʩʪʚʝʥʥʦ 

ʩʥʠʟʠʪʴ ʩʨʦʢʠ ʩʦʟʜʘʥʠʷ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʩʫʰʢʠ ʟʝʨʥʘ, ʘ ʪʘʢʞʝ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. 

ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʠ ʢʨʠʪʝʨʠʠ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʩʦʟʜʘʥʠʶ ʟʝʨ-

ʥʦʩʫʰʠʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʩʥʦʚʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʧʦ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʶ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʟʝʨʥʘ ʧʦʟʚʦʣʷʪ ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʝ ʟʝʨʥʦʩʫʰʠʣʢʠ, ʵʬ-

ʬʝʢʪʠʚʥʳʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʣʫʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʧʨʠ ʤʠ-

ʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ ʵʥʝʨʛʠʠ ʠ ʩʦʙʣʶʜʝʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ. 

ʇʦʣʫʯʝʥʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʦʪʨʘʞʘʶʪ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢ-

ʪʝʨʥʳʝ ʯʝʨʪʳ ʠʤʝʶʱʝʛʦ ʤʝʩʪʦ ʚ ʟʝʨʥʦʩʫʰʠʣʴʥʳʭ ʫʩʪʘʥʦʚʢʘʭ ʧʨʦʮʝʩʩʘ ʢʦʥ-

ʪʘʢʪʥʦʡ ʩʫʰʢʠ ʪʦʥʢʦʛʦ ʩʣʦʷ ʟʝʨʥʘ. ʕʪʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʣʷ ʨʘʩʯʝʪʘ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ ʚʥʫʪʨʠ ʩʣʦʷ ʤʘʪʝʨʠʘʣʘ ʚ ʧʨʦʮʝʩʩʝ ʢʦʥʪʘʢʪʥʦʡ 

ʩʫʰʢʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʨʘʩʯʝʪʘ ʜʨʫʛʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʮʝʩʩʘ ʪʝʧʣʦʤʘʩʩʦʦʙʤʝʥʘ. 

ʇʨʠ ʵʪʦʤ ʪʦʣʱʠʥʘ ʟʝʨʥʦʚʦʛʦ ʩʣʦʷ ʜʦʣʞʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʪʴ ʤʘʢʩʠ-

ʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʟʝʨʥʘ, ʪʘʢ ʢʘʢ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʢʦʵʬ-

ʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ. 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʦʟʘʪʨʘʪ ʥʘ ʧʨʦʮʝʩʩ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ, ʩʦʙʣʶ-

ʜʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʪʝʧʣʦʚʦʡ 

ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ ʜʦʣʞʥʳ ʚʢʣʶʯʘʪʴ ʫʩʪʨʦʡʩʪʚʦ ʟʘʛʨʫʟʢʠ, ʛʝʥʝʨʘʪʦʨ ʪʝʧʣʦʪʳ, 

ʪʝʧʣʦʧʝʨʝʜʘʶʱʝʝ ʠ ʪʝʧʣʦʦʪʜʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ (ʵʣʝʤʝʥʪ), ʫʩʪʨʦʡʩʪʚʦ ʥʝʧʨʝ-
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ʨʳʚʥʦʛʦ ʦʪʚʦʜʘ ʦʙʨʘʟʦʚʘʚʰʝʡʩʷ ʚʣʘʛʠ, ʫʩʪʨʦʡʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʨʝ-

ʞʠʤʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ. 

ʆʙʝʩʧʝʯʠʪʴ ʪʨʝʙʫʝʤʦʝ ʢʘʯʝʩʪʚʦ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʧʦʩʣʝ ʪʝʧʣʦʚʦʡ ʦʙʨʘ-

ʙʦʪʢʠ ʟʝʨʥʘ ʚʦʟʤʦʞʥʦ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʢʦʥʪʘʢʪʥʦʛʦ ʥʘʛʨʝʚʘ ʝʜʠʥʠʯʥʦʛʦ 

ʩʣʦʷ ʩʳʧʫʯʝʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʪʝʧʣʦʠʟʦʣʠʨʦʚʘʥʥʦʤ ʢʦʞʫʭʝ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʧʝʨʝ-

ʤʝʰʠʚʘʥʠʠ ʟʝʨʥʘ ʠ ʫʜʘʣʝʥʠʠ ʦʙʨʘʟʫʶʱʠʭʩʷ ʚʦʜʷʥʳʭ ʧʘʨʦʚ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʣʦʞʝʥʥʳʭ ʘʚʪʦʨʘʤʠ ʩʨʝʜʩʪʚ ʤʝ-

ʭʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ ʧʦʟʚʦʣʠʣʠ ʚʳʷʚʠʪʴ ʠʭ ʦʧʪʠ-

ʤʘʣʴʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠ ʨʝʞʠʤʳ ʨʘʙʦʪʳ. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ 

ʘʧʨʦʙʘʮʠʷ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʧʦʜʪʚʝʨʜʠʣʘ ʠʭ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʨʘʙʦʪʳ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ (ʩʫʰʢʘ ʟʝʨʥʘ, 

ʦʙʞʘʨʠʚʘʥʠʝ, ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ). 

ʈʝʟʫʣʴʪʘʪʳ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʨʝʜʣʘʛʘʝʤʳʭ ʫʩʪʘʥʦʚʦʢ ʜʣʷ 

ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʩʫʱʝʩʪʚʫʶ-

ʱʠʤʠ ʟʝʨʥʦʩʫʰʠʣʴʥʳʤʠ ʫʩʪʘʥʦʚʢʘʤʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʫʩʪʘʥʦʚʢʠ 

ʠʤʝʶʪ ʤʝʥʴʰʠʝ ʵʥʝʨʛʦʸʤʢʦʩʪʴ ʠ ʤʝʪʘʣʣʦʸʤʢʦʩʪʴ. ʉʫʤʤʘʨʥʳʝ ʫʜʝʣʴʥʳʝ ʟʘʪʨʘ-

ʪʳ ʵʥʝʨʛʠʠ ʥʘ ʧʨʦʮʝʩʩ ʠʩʧʘʨʝʥʠʷ ʚʣʘʛʠ ʠʟ ʟʝʨʥʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʝʜʣʦ-

ʞʝʥʥʳʭ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ ʩʥʠʞʘʶʪʩʷ ʚ 1,2é1,6 ʨʘʟʘ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʩʨʝʜʩʪʚʘ ʤʝʭʘʥʠʟʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʜʣʷ 

ʩʫʰʢʠ ʟʝʨʥʘ, ʝʛʦ ʦʙʞʘʨʠʚʘʥʠʷ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʝʛʦ ʢ ʩʢʘʨʤʣʠʚʘʥʠʶ ʩʢʦʪʫ, ʪʝʨ-

ʤʠʯʝʩʢʦʛʦ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʟʝʨʥʘ ʚ ʫʩʣʦʚʠʷʭ ʚ ʫʩʣʦʚʠʷʭ ʥʝʙʦʣʴʰʠʭ ʟʝʨʥʦʧʨʦ-

ʠʟʚʦʜʷʱʠʭ ʠ ʟʝʨʥʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. 
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ʇʈʀʃʆɾɽʅʀɽ ɸ 

 

ʆʩʥʦʚʥʳʝ ʯʠʩʣʘ (ʢʨʠʪʝʨʠʠ) ʧʦʜʦʙʠʷ ʜʣʷ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʟʝʨʥʘ ʚ ʫʩʪʘʥʦʚʢʘʭ 

ʩ ʨʘʟʣʠʯʥʳʤ ʪʠʧʦʤ ʧʦʜʚʦʜʘ ʪʝʧʣʦʪʳ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʯʠʩʣʘ 

(ʢʨʠʪʝʨʠʷ) 
ʆʙʦʟʥʘʯʝʥʠʝ ʌʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʌʫʨʴʝ (ʢʨʠʪʝʨʠʡ ʛʦ-

ʤʦʭʨʦʥʥʦʩʪʠ ʚ ʪʝʧ-

ʣʦʚʳʭ ʷʚʣʝʥʠʷʭ) 

F0 

ʍʘʨʘʢʪʝʨʠʟʫʝʪ ʩʚʷʟʴ ʤʝʞʜʫ ʩʢʦʨʦ-

ʩʪʴʶ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦ-

ʣʷ, ʬʠʟʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ 

ʨʘʟʤʝʨʘʤʠ ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʦʣʝʡ ʚ ʪʚʸʨ-

ʜʳʭ ʪʝʣʘʭ (ʩʨʘʚʥʝʥʠʝ ʚʦ ʚʨʝ-

ʤʝʥʠ ʧʨʦʮʝʩʩʦʚ ʥʘʛʨʝʚʘʥʠʷ ʠʣʠ 

ʦʭʣʘʞʜʝʥʠʷ ʧʦʜʦʙʥʳʭ ʪʝʣ ʨʘʟ-

ʣʠʯʥʳʭ ʨʘʟʤʝʨʦʚ) 

ʌʫʨʴʝ (ʢʨʠʪʝʨʠʡ ʛʦ-

ʤʦʭʨʦʥʥʦʩʪʠ ʚ ʷʚʣʝ-

ʥʠʷʭ ʤʘʩʩʦʦʙʤʝʥʘ) 

F0m ʊʦ ʞʝ, ʜʣʷ ʧʦʣʷ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʡ 
ʊʦ ʞʝ, ʜʣʷ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ 

(ʫʚʣʘʞʥʝʥʠʷ) 

ʈʝʡʥʦʣʴʜʩʘ Re 

ʍʘʨʘʢʪʝʨʠʟʫʝʪ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʡ 

ʨʝʞʠʤ ʜʚʠʞʝʥʠʷ ʧʦʪʦʢʘ, ʷʚʣʷʷʩʴ ʤʝ-

ʨʦʡ ʩʦʦʪʥʦʰʝʥʠʷ ʚ ʥʸʤ ʠʥʝʨʮʠʠ ʠ 

ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ 

ɺʦ ʚʩʝʭ ʨʘʩʯʸʪʘʭ ʛʠʜʨʦʜʠʥʘʤʠ-

ʢʠ ʧʦʪʦʢʘ ʠ ʧʝʨʝʥʦʩʘ ʪʝʧʣʦʪʳ 

ʚʳʥʫʞʜʝʥʥʳʤ ʧʦʪʦʢʦʤ ʞʠʜʢʦ-

ʩʪʠ ʠʣʠ ʛʘʟʘ 

ɻʨʘʩʛʦʬʘ Gr 

ʍʘʨʘʢʪʝʨʠʟʫʝʪ ʩʦʦʪʥʦʰʝʥʠʝ ʩʠʣ 

ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʠ ʧʦʜʲʸʤʥʦʡ ʩʠ-

ʣʳ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʨʘʟʥʦʩʪʴʶ ʧʣʦʪ-

ʥʦʩʪʝʡ ʚ ʦʪʜʝʣʴʥʳʭ ʪʦʯʢʘʭ ʥʝʠʟʦʪʝʨ-

ʤʠʯʝʩʢʦʛʦ ʧʦʪʦʢʘ 

ʊʦ ʞʝ, ʧʨʠ ʩʚʦʙʦʜʥʦʤ ʜʚʠʞʝ-

ʥʠʠ ʞʠʜʢʦʩʪʠ ʠʣʠ ʛʘʟʘ 

ʇʝʢʣʝ (ʪʝʧʣʦʦʙʤʝʥ-

ʥʳʡ) 
Pe 

ʗʚʣʷʝʪʩʷ ʤʝʨʦʡ ʩʦʦʪʥʦʰʝʥʠʷ ʤʦʣʝ-

ʢʫʣʷʨʥʦʛʦ ʠ ʢʦʥʚʝʢʪʠʚʥʦʛʦ (ʤʦʣʷʨʥʦ-

ʛʦ) ʧʝʨʝʥʦʩʦʚ ʪʝʧʣʦʪʳ ʚ ʧʦʪʦʢʝ 

ɺʦ ʚʩʝʭ ʨʘʩʯʸʪʘʭ ʧʝʨʝʥʦʩʘ ʪʝʧ-

ʣʦʪʳ ʧʦʪʦʢʦʤ ʞʠʜʢʦʩʪʠ ʠʣʠ 

ʛʘʟʘ 

ʇʝʢʣʝ (ʤʘʩʩʦʦʙʤʝʥ-

ʥʳʡ) 
Pem ʊʦ ʞʝ, ʜʣʷ ʧʝʨʝʥʦʩʘ ʤʘʩʩʳ ʊʦ ʞʝ, ʜʣʷ ʧʝʨʝʥʦʩʘ ʤʘʩʩʳ 

ʇʨʘʥʜʪʣʷ (ʪʝʧʣʦʦʙ-

ʤʝʥʥʳʡ) 
ὖὶ

ὖὩ

ὙὩ
 

ʗʚʣʷʝʪʩʷ ʤʝʨʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʠʥʝʨ-

ʮʠʦʥʥʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʠ ʩʢʦʨʦʩʪ-

ʥʳʭ ʧʦʣʝʡ 

ɺ ʨʘʩʯʸʪʘʭ ʧʝʨʝʥʦʩʘ ʪʝʧʣʦʪʳ ʚ 

ʜʚʠʞʫʱʝʡʩʷ ʩʨʝʜʝ, ʢʘʢ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʘ ʝʸ ʬʠʟʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ 

ʇʨʘʥʜʪʣʷ (ʤʘʩʩʦʦʙ-

ʤʝʥʥʳʡ) 
ὖὶ

ὖὩ

ὙὩ
 

ʗʚʣʷʝʪʩʷ ʤʝʨʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʠʥʝʨ-

ʮʠʦʥʥʦʩʪʠ ʧʦʣʝʡ ʤʘʩʩʦʩʦʜʝʨʞʘʥʠʷ ʠ 

ʩʢʦʨʦʩʪʝʡ ʚ ʧʦʪʦʢʝ 

ʊʦ ʞʝ, ʚ ʨʘʩʯʸʪʘʭ ʧʝʨʝʥʦʩʘ 

ʤʘʩʩʳ 

ʅʫʩʩʝʣʴʪʘ (ʪʝʧʣʦʦʙ-

ʤʝʥʥʳʡ) 
Nu 

ʍʘʨʘʢʪʝʨʠʟʫʝʪ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʪʝʧʣʦʦʪʜʘʯʠ ʠ ʪʝʧ-

ʣʦʧʨʦʚʦʜʥʦʩʪʴʶ ʚ ʧʦʛʨʘʥʠʯʥʦʤ ʩʣʦʝ 

ɺ ʨʘʩʯʸʪʘʭ ʚʥʝʰʥʝʛʦ ʪʝʧʣʦʦʙ-

ʤʝʥʘ ʢʘʢ ʦʧʨʝʜʝʣʷʝʤʳʡ ʢʨʠʪʝ-

ʨʠʡ (ʙʝʟʨʘʟʤʝʨʥʳʡ ʢʦʵʬʬʠʮʠ-

ʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ) 

ʅʫʩʩʝʣʴʪʘ (ʤʘʩʩʦʦʙ-

ʤʝʥʥʳʡ) 
Num 

ʍʘʨʘʢʪʝʨʠʟʫʝʪ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʤʘʩʩʦʦʙʤʝʥʘ ʠ ʤʘʩ-

ʩʦʧʨʦʚʦʜʥʦʩʪʴʶ ʚ ʧʦʛʨʘʥʠʯʥʦʤ ʩʣʦʝ 

ʊʦ ʞʝ, ʚ ʨʘʩʯʸʪʘʭ ʚʥʝʰʥʝʛʦ 

ʤʘʩʩʦʦʙʤʝʥʘ (ʙʝʟʨʘʟʤʝʨʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʤʘʩʩʦʦʙʤʝʥʘ) 

ɹʠʦ (ʪʝʧʣʦʦʙʤʝʥʥʳʡ) Bi 

ʍʘʨʘʢʪʝʨʠʟʫʝʪ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʪʝʧʣʦʦʙʤʝʥʘ ʥʘ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʪʚʸʨʜʦʛʦ ʪʝʣʘ ʠ ʝʛʦ ʪʝʧʣʦ-

ʧʨʦʚʦʜʥʦʩʪʴʶ 

ɺ ʨʘʩʯʸʪʘʭ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ 

(ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ ʪʚʸʨʜʦʛʦ 

ʪʝʣʘ), ʢʘʢ ʦʧʨʝʜʝʣʷʶʱʠʡ ʢʨʠ-

ʪʝʨʠʡ 
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ɹʠʦ (ʤʘʩʩʦʦʙʤʝʥʥʳʡ) Bim 

ʍʘʨʘʢʪʝʨʠʟʫʝʪ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʤʘʩʩʦʦʙʤʝʥʘ ʥʘ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʪʝʣʘ ʠ ʝʛʦ ʤʘʩʩʦʧʨʦʚʦʜʥʦ-

ʩʪʴʶ (ʧʦʪʝʥʮʠʘʣʦʧʨʦʚʦʜʥʦʩʪʴ ʤʘʩʩʳ) 

ʊʦ ʞʝ, ʚ ʨʘʩʯʸʪʘʭ ʚʥʫʪʨʝʥʥʝʛʦ 

ʧʝʨʝʥʦʩʘ ʤʘʩʩʳ 

ɻʫʭʤʘʥʘ Gu 

ʍʘʨʘʢʪʝʨʠʟʫʝʪ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʥʘʛʨʝʪʦʛʦ ʛʘʟʘ ʢʘʢ ʩʫʰʠʣʴ-

ʥʦʛʦ ʘʛʝʥʪʘ (ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʢʨʠʪʝ-

ʨʠʡ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʫʩʣʦʚʠʷʤʠ ʟʘʜʘʯʠ) 

ɺ ʨʘʩʯʸʪʘʭ ʚʥʝʰʥʝʛʦ ʪʝʧʣʦʦʙ-

ʤʝʥʘ ʩ ʚʣʘʞʥʳʤ ʤʘʪʝʨʠʘʣʦʤ 

ʢʘʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʣʠʷʥʠʷ 

ʤʘʩʩʦʦʙʤʝʥʘ ʥʘ ʪʝʧʣʦʦʙʤʝʥ 

ʂʠʨʧʠʯʸʚʘ (ʪʝʧʣʦʦʙ-

ʤʝʥʥʳʡ) 
Ki 

ʍʘʨʘʢʪʝʨʠʟʫʝʪ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ 

ʠʥʪʝʥʩʠʚʥʦʩʪʷʤʠ ʚʥʝʰʥʝʛʦ ʪʝʧʣʦʦʙ-

ʤʝʥʘ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʧʝʨʝʥʦʩʘ ʪʝʧʣʦʪʳ 

ɺ ʨʘʩʯʸʪʘʭ ʪʝʧʣʦʦʙʤʝʥʘ, ʢʦʛʜʘ 

ʠʟʚʝʩʪʥʘ ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ ʪʝʧ-

ʣʦʪʳ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʣʫʯʠʩʪʦʛʦ) 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʚʸʨʜʦʛʦ ʪʝʣʘ 

ʂʠʨʧʠʯʸʚʘ (ʤʘʩʩʦʦʙ-

ʤʝʥʥʳʡ) 
Kim 

ʍʘʨʘʢʪʝʨʠʟʫʝʪ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ 

ʠʥʪʝʥʩʠʚʥʦʩʪʷʤʠ ʚʥʝʰʥʝʛʦ ʤʘʩʩʦʦʙ-

ʤʝʥʘ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʧʝʨʝʥʦʩʘ ʤʘʩʩʳ 

ɺ ʨʘʩʯʸʪʘʭ ʤʘʩʩʦʦʙʤʝʥʘ, ʢʦʛʜʘ 

ʠʟʚʝʩʪʥʘ ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ 

ʤʘʩʩʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʳʩʫ-

ʰʠʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʗʚʣʷʝʪ-

ʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʦʙʨʘʟʦʚʘ-

ʥʠʷ ʪʨʝʱʠʥ ʚ ʤʘʪʝʨʠʘʣʝ ʚ ʧʨʦ-

ʮʝʩʩʝ ʝʛʦ ʩʫʰʢʠ 

ʃʳʢʦʚʘ Lu 

ʍʘʨʘʢʪʝʨʠʟʫʝʪ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ 

ʠʥʝʨʮʠʦʥʥʦʩʪʴʶ ʧʦʣʷ, ʤʘʩʩʦʩʦʜʝʨʞʘ-

ʥʠʝʤ ʠ ʧʦʣʝʤ ʪʝʤʧʝʨʘʪʫʨ ʚ ʪʚʸʨʜʦʤ 

ʪʝʣʝ 

ʗʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʦʪ-

ʥʦʰʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ ʚʥʫʪ-

ʨʝʥʥʝʛʦ ʧʝʨʝʥʦʩʘ ʤʘʩʩʳ (ʚʣʘʛʠ) 

ʠ ʪʝʧʣʦʪʳ ʚ ʧʨʦʮʝʩʩʝ ʩʫʰʢʠ 

ʇʦʩʥʦʚʘ Pn 

ʍʘʨʘʢʪʝʨʠʟʫʝʪ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʧʝʨʝ-

ʧʘʜ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʡ, ʚʳʟʚʘʥʥʳʡ ʧʝ-

ʨʝʧʘʜʦʤ ʪʝʤʧʝʨʘʪʫʨ ʚ ʩʪʘʮʠʦʥʘʨʥʦʤ 

ʩʦʩʪʦʷʥʠʠ 

ʗʚʣʷʝʪʩʷ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʤʘʪʝʨʠʘʣʘ 

ʂʦʩʩʦʚʠʯʘ Ko 

ʍʘʨʘʢʪʝʨʠʟʫʝʪ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ 

ʪʝʧʣʦʪʦʡ, ʟʘʪʨʘʯʝʥʥʦʡ ʥʘ ʠʩʧʘʨʝʥʠʝ 

ʚʣʘʛʠ, ʠ ʪʝʧʣʦʪʦʡ, ʟʘʪʨʘʯʝʥʥʦʡ ʥʘ 

ʥʘʛʨʝʚʘʥʠʝ ʪʝʣʘ ʟʘ ʚʝʩʴ ʧʨʦʮʝʩʩ ʩʫʰʢʠ 

ʗʚʣʷʝʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʬʦʨ-

ʤʦʡ ʢʨʠʪʝʨʠʷ ʬʘʟʦʚʦʛʦ ʧʨʝ-

ʚʨʘʱʝʥʠʷ 

ʈʝʙʠʥʜʝʨʘ Rb 

ʍʘʨʘʢʪʝʨʠʟʫʝʪ ʦʪʥʦʰʝʥʠʝ ʩʨʝʜʥʝʠʥ-

ʪʝʛʨʘʣʴʥʦʡ ʧʦ ʦʙʲʸʤʫ ʦʙʨʘʟʮʘ ʪʝʧʣʦ-

ʪʳ, ʟʘʪʨʘʯʝʥʥʦʡ ʥʘ ʥʘʛʨʝʚʘʥʠʝ ʪʝʣʘ, ʢ 

ʪʝʧʣʦʪʝ ʥʘ ʥʘʛʨʝʚʘʥʠʝ ʚʣʘʛʠ ʟʘ ʙʝʩʢʦ-

ʥʝʯʥʦ ʤʘʣʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ 

ʗʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʢʠ-

ʥʝʪʠʢʠ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ, ʫʩʪʘ-

ʥʘʚʣʠʚʘʶʱʝʡ ʟʘʚʠʩʠʤʦʩʪʴ 

ʤʝʞʜʫ ʪʝʧʣʦʦʙʤʝʥʦʤ ʠ ʤʘʩʩʦ-

ʦʙʤʝʥʦʤ 

ʂʨʠʪʝʨʠʡ ʬʘʟʦʚʦʛʦ 

ʧʨʝʚʨʘʱʝʥʠʷ 
Ů 

ʍʘʨʘʢʪʝʨʠʟʫʝʪ ʦʪʥʦʰʝʥʠʝ ʠʟʤʝʥʝʥʠʷ 

ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ ʪʝʣʘ ʟʘ ʩʯʸʪ ʬʘʟʦʚʦ-

ʛʦ ʧʨʝʚʨʘʱʝʥʠʷ ʢ ʦʙʱʝʤʫ ʠʟʤʝʥʝʥʠʶ 

ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ 

ʗʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʤʝ-

ʭʘʥʠʟʤʘ ʚʥʫʪʨʝʥʥʝʛʦ ʧʝʨʝʥʦʩʘ 

ʚʣʘʛʠ: 

ʧʨʠ Ů = 1 - ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʝ 

ʠʟʤʝʥʷʝʪʩʷ ʪʦʣʴʢʦ ʟʘ ʩʯʸʪ ʬʘ-

ʟʦʚʳʭ ʧʨʝʚʨʘʱʝʥʠʡ (ʠʩʧʘʨʝ-

ʥʠʝ, ʢʦʥʜʝʥʩʘʮʠʷ); 

ʧʨʠ Ů = 0 ï ʬʘʟʦʚʦʝ ʧʨʝʚʨʘʱʝ-

ʥʠʝ ʦʪʩʫʪʩʪʚʫʝʪ ʠ ʚʣʘʛʦʩʦʜʝʨ-

ʞʘʥʠʝ ʠʟʤʝʥʷʝʪʩʷ ʪʦʣʴʢʦ ʟʘ 

ʩʯʸʪ ʧʝʨʝʥʦʩʘ ʞʠʜʢʦʩʪʠ 

ʇʦʤʝʨʘʥʮʝʚʘ Po 

ʍʘʨʘʢʪʝʨʠʟʫʝʪ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ 

ʦʙʲʸʤʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʪʝʧʣʦʪʳ ʠ ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʴʶ ʚʥʫʪʨʝʥʥʝʛʦ ʧʝʨʝʥʦʩʘ 

ʪʝʧʣʦʪʳ 

ɺ ʨʘʩʯʸʪʘʭ ʪʝʧʣʦʦʙʤʝʥʘ ʩ 

ʚʥʫʪʨʝʥʥʠʤ ʠʩʪʦʯʥʠʢʦʤ ʪʝʧʣʦ-

ʪʳ ʧʨʠ ʥʘʛʨʝʚʝ ʚ ʧʦʣʝ ʊɺʏ ʠʣʠ 

ʀʂ-ʣʫʯʘʤʠ ʤʘʪʝʨʠʘʣʘ ʚ ʫʩʪʘ-

ʥʦʚʢʘʭ ʩ ʙʦʣʴʰʦʡ ʧʨʦʧʫʩʢʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ 
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ʊʝʭʥʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʠʩʧʳʪʘʥʠʡ: ʥʘʧʨʘʚʣʝʥʠʝ ʇɸɺʃʋʐʀʅ ɸ.ɸ. 

ʅʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷ ɻʆʉʊ 28672-90. 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʅʘʩʪʦʷʱʠʡ ʧʨʦʪʦʢʦʣ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʩʢʦʧʠʨʦʚʘʥ ʙʝʟ ʨʘʟʨʝʰʝʥʠʷ 

ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ, ʧʨʦʪʦʢʦʣ ʚʳʜʘʝʪʩʷ ʪʦʣʴʢʦ ʥʘ 

ʠʩʧʳʪʫʝʤʳʡ ʦʙʨʘʟʝʮ 
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ʉʀʉʊɽʄɸ ɸʂʂʈɽɼʀʊɸʎʀʀ ɸʅɸʃʀʊʀʏɽʉʂʀʍ ʃɸɹʆʈɸʊʆʈʀʁ 

ʇʈʆʊʆʂʆʃ ʀʉʇʓʊɸʅʀʁ ʂʍɸ 

 

 

ˉ 800 

ç23è ʥʦʷʙʨʷ 2007 ʛʦʜʘ 

 

 

ʀʩʧʳʪʘʪʝʣʴʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ʧʦ ʘʛʨʦʭʠʤʠʯʝʩʢʦʤʫ 

ʦʙʩʣʫʞʠʚʘʥʠʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ "ʉʪʘʥʮʠʷ ʘʛʨʦʭʠʤʠʯʝʩʢʦʡ ʩʣʫʞʙʳ" 

"ʋʣʴʷʥʦʚʩʢʘʷ" 

432025, ʛ. ʋʣʴʷʥʦʚʩʢ, ʫʣ.ʄʘʷʢʦʚʩʢʦʛʦ, ʜ.35 

ˉ POCC.RU.0001.510251 

 

 

 

ʇʨʝʜʲʷʚʠʪʝʣʴ ʧʨʦʜʫʢʮʠʠ       ʇɸɺʃʋʐʀʅ ɸ.ɸ. 

 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʦʜʫʢʮʠʠ: ʗʏʄɽʅʔ-ʋʈʆɾɸʗ 2007 ɻʆɼɸ/ʧʦʩʣʝ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʠ 

37 Üʉ/ 

 

ɼʘʪʘ ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʟʮʘ___22.11.2007 ʛʦʜʘ________ 

ɼʘʪʘ ʧʨʦʚʝʜʝʥʠʷ ʂʍɸ   ___22.11.2007 - 23.11.2007 ʛʦʜʘ-________ 

 

ɺʠʜ ʠʩʧʳʪʘʥʠʡ:   ʇʦʢʘʟʘʪʝʣʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ. 

ʆʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ: ʉʦʦʪʚʝʪʩʪʚʠʝ ɻʆʉʊ 28672-90. 

 

 

ʊʝʭʥʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʠʩʧʳʪʘʥʠʡ: ʥʘʧʨʘʚʣʝʥʠʝ ʇɸɺʃʋʐʀʅ ɸ.ɸ. 

ʅʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷ ɻʆʉʊ 28672-90. 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʅʘʩʪʦʷʱʠʡ ʧʨʦʪʦʢʦʣ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʩʢʦʧʠʨʦʚʘʥ ʙʝʟ ʨʘʟʨʝʰʝʥʠʷ 

ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ, ʧʨʦʪʦʢʦʣ ʚʳʜʘʝʪʩʷ ʪʦʣʴʢʦ ʥʘ 

ʠʩʧʳʪʫʝʤʳʡ ʦʙʨʘʟʝʮ 
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ʉʀʉʊɽʄɸ ɸʂʂʈɽɼʀʊɸʎʀʀ ɸʅɸʃʀʊʀʏɽʉʂʀʍ ʃɸɹʆʈɸʊʆʈʀʁ 

ʇʈʆʊʆʂʆʃ ʀʉʇʓʊɸʅʀʁ ʂʍɸ 

 

 

ˉ 800 

ç23è ʥʦʷʙʨʷ 2007 ʛʦʜʘ 

 

 

ʀʩʧʳʪʘʪʝʣʴʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ʧʦ ʘʛʨʦʭʠʤʠʯʝʩʢʦʤʫ 

ʦʙʩʣʫʞʠʚʘʥʠʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ "ʉʪʘʥʮʠʷ ʘʛʨʦʭʠʤʠʯʝʩʢʦʡ ʩʣʫʞʙʳ" 

"ʋʣʴʷʥʦʚʩʢʘʷ" 

432025, ʛ. ʋʣʴʷʥʦʚʩʢ, ʫʣ.ʄʘʷʢʦʚʩʢʦʛʦ, ʜ.35 

ˉ POCC.RU.0001.510251 

 

 

 

ʇʨʝʜʲʷʚʠʪʝʣʴ ʧʨʦʜʫʢʮʠʠ       ʇɸɺʃʋʐʀʅ ɸ.ɸ. 

 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʦʜʫʢʮʠʠ: ʗʏʄɽʅʔ-ʋʈʆɾɸʗ 2007 ɻʆɼɸ/ʧʦʩʣʝ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʠ 

60 Üʉ/ 

 

ɼʘʪʘ ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʟʮʘ___22.11.2007 ʛʦʜʘ________ 

ɼʘʪʘ ʧʨʦʚʝʜʝʥʠʷ ʂʍɸ   ___22.11.2007 - 23.11.2007 ʛʦʜʘ-________ 

 

ɺʠʜ ʠʩʧʳʪʘʥʠʡ:   ʇʦʢʘʟʘʪʝʣʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ. 

ʆʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ: ʉʦʦʪʚʝʪʩʪʚʠʝ ɻʆʉʊ 28672-90. 

 

 

ʊʝʭʥʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʠʩʧʳʪʘʥʠʡ: ʥʘʧʨʘʚʣʝʥʠʝ ʇɸɺʃʋʐʀʅ ɸ.ɸ. 

ʅʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷ ɻʆʉʊ 28672-90. 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʅʘʩʪʦʷʱʠʡ ʧʨʦʪʦʢʦʣ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʩʢʦʧʠʨʦʚʘʥ ʙʝʟ ʨʘʟʨʝʰʝʥʠʷ 

ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ, ʧʨʦʪʦʢʦʣ ʚʳʜʘʝʪʩʷ ʪʦʣʴʢʦ ʥʘ 

ʠʩʧʳʪʫʝʤʳʡ ʦʙʨʘʟʝʮ 

 

 



268 

 

  

 
 



269 

 

ʉʀʉʊɽʄɸ ɸʂʂʈɽɼʀʊɸʎʀʀ ɸʅɸʃʀʊʀʏɽʉʂʀʍ ʃɸɹʆʈɸʊʆʈʀʁ 

ʇʈʆʊʆʂʆʃ ʀʉʇʓʊɸʅʀʁ ʂʍɸ 

 

 

ˉ 801 

ç23è ʥʦʷʙʨʷ 2007 ʛʦʜʘ 

 

 
ʀʩʧʳʪʘʪʝʣʴʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ʧʦ ʘʛʨʦʭʠʤʠʯʝʩʢʦʤʫ 

ʦʙʩʣʫʞʠʚʘʥʠʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ "ʉʪʘʥʮʠʷ ʘʛʨʦʭʠʤʠʯʝʩʢʦʡ ʩʣʫʞʙʳ" 

"ʋʣʴʷʥʦʚʩʢʘʷ" 

432025, ʛ. ʋʣʴʷʥʦʚʩʢ, ʫʣ.ʄʘʷʢʦʚʩʢʦʛʦ, ʜ.35 

ˉ POCC.RU.0001.510251 

 

 

 

ʇʨʝʜʲʷʚʠʪʝʣʴ ʧʨʦʜʫʢʮʠʠ       ʇɸɺʃʋʐʀʅ ɸ.ɸ. 

 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʦʜʫʢʮʠʠ: ʇʐɽʅʀʎɸ-ʋʈʆɾɸʗ 2007 ɻʆɼɸ 

ɼʘʪʘ ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʟʮʘ___22.11.2007 ʛʦʜʘ________ 

ɼʘʪʘ ʧʨʦʚʝʜʝʥʠʷ ʂʍɸ   ___22.11.2007 - 23.11.2007 ʛʦʜʘ-________ 

 

ɺʠʜ ʠʩʧʳʪʘʥʠʡ:   ʇʦʢʘʟʘʪʝʣʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ. 

ʆʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ: ʉʦʦʪʚʝʪʩʪʚʠʝ ɻʆʉʊ ʈ 52554-2006. 

 

 

ʊʝʭʥʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʠʩʧʳʪʘʥʠʡ: ʥʘʧʨʘʚʣʝʥʠʝ ʇɸɺʃʋʐʀʅ ɸ.ɸ. 

ʅʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷ ɻʆʉʊ ʈ 52554-2006. 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʅʘʩʪʦʷʱʠʡ ʧʨʦʪʦʢʦʣ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʩʢʦʧʠʨʦʚʘʥ ʙʝʟ ʨʘʟʨʝʰʝʥʠʷ 

ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ, ʧʨʦʪʦʢʦʣ ʚʳʜʘʝʪʩʷ ʪʦʣʴʢʦ ʥʘ 

ʠʩʧʳʪʫʝʤʳʡ ʦʙʨʘʟʝʮ 
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ʉʀʉʊɽʄɸ ɸʂʂʈɽɼʀʊɸʎʀʀ ɸʅɸʃʀʊʀʏɽʉʂʀʍ ʃɸɹʆʈɸʊʆʈʀʁ 

ʇʈʆʊʆʂʆʃ ʀʉʇʓʊɸʅʀʁ ʂʍɸ 

 

 

ˉ801 

ç23è ʥʦʷʙʨʷ 2007 ʛʦʜʘ 

 

 
ʀʩʧʳʪʘʪʝʣʴʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ʧʦ ʘʛʨʦʭʠʤʠʯʝʩʢʦʤʫ 

ʦʙʩʣʫʞʠʚʘʥʠʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ "ʉʪʘʥʮʠʷ ʘʛʨʦʭʠʤʠʯʝʩʢʦʡ ʩʣʫʞʙʳ" 

"ʋʣʴʷʥʦʚʩʢʘʷ" 

432025, ʛ. ʋʣʴʷʥʦʚʩʢ, ʫʣ.ʄʘʷʢʦʚʩʢʦʛʦ, ʜ.35 

ˉ POCC.RU.0001.510251 

 

 

 

ʇʨʝʜʲʷʚʠʪʝʣʴ ʧʨʦʜʫʢʮʠʠ       ʇɸɺʃʋʐʀʅ ɸ.ɸ. 

 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʦʜʫʢʮʠʠ: ʇʐɽʅʀʎɸ-ʋʈʆɾɸʗ 2007 ɻʆɼɸ/ʧʦʩʣʝ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʧʨʠ 37 Üʉ/ 

 

ɼʘʪʘ ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʟʮʘ___22.11.2007 ʛʦʜʘ________ 

ɼʘʪʘ ʧʨʦʚʝʜʝʥʠʷ ʂʍɸ   ___22.11.2007 - 23.11.2007 ʛʦʜʘ-________ 

 

ɺʠʜ ʠʩʧʳʪʘʥʠʡ:   ʇʦʢʘʟʘʪʝʣʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ. 

ʆʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ: ʉʦʦʪʚʝʪʩʪʚʠʝ ɻʆʉʊ ʈ 52554-2006. 

 

 

ʊʝʭʥʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʠʩʧʳʪʘʥʠʡ: ʥʘʧʨʘʚʣʝʥʠʝ ʇɸɺʃʋʐʀʅ ɸ.ɸ. 

ʅʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷ ɻʆʉʊ ʈ 52554-2006. 

 

 

 

 

 

 

 

 

 

 

 

ʅʘʩʪʦʷʱʠʡ ʧʨʦʪʦʢʦʣ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʩʢʦʧʠʨʦʚʘʥ ʙʝʟ ʨʘʟʨʝʰʝʥʠʷ 

ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ, ʧʨʦʪʦʢʦʣ ʚʳʜʘʝʪʩʷ ʪʦʣʴʢʦ ʥʘ 

ʠʩʧʳʪʫʝʤʳʡ ʦʙʨʘʟʝʮ 
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ʉʀʉʊɽʄɸ ɸʂʂʈɽɼʀʊɸʎʀʀ ɸʅɸʃʀʊʀʏɽʉʂʀʍ ʃɸɹʆʈɸʊʆʈʀʁ 

ʇʈʆʊʆʂʆʃ ʀʉʇʓʊɸʅʀʁ ʂʍɸ 
 

 

ˉ801 

ç23è ʥʦʷʙʨʷ 2007 ʛʦʜʘ 

 

 

ʀʩʧʳʪʘʪʝʣʴʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ʧʦ ʘʛʨʦʭʠʤʠʯʝʩʢʦʤʫ 

ʦʙʩʣʫʞʠʚʘʥʠʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ "ʉʪʘʥʮʠʷ ʘʛʨʦʭʠʤʠʯʝʩʢʦʡ ʩʣʫʞʙʳ" 

"ʋʣʴʷʥʦʚʩʢʘʷ" 

432025, ʛ. ʋʣʴʷʥʦʚʩʢ, ʫʣ.ʄʘʷʢʦʚʩʢʦʛʦ, ʜ.35 

ˉ POCC.RU.0001.510251 

 

 

 

ʇʨʝʜʲʷʚʠʪʝʣʴ ʧʨʦʜʫʢʮʠʠ       ʇɸɺʃʋʐʀʅ ɸ.ɸ. 

 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʦʜʫʢʮʠʠ: ʇʐɽʅʀʎɸ-ʋʈʆɾɸʗ 2007 ɻʆɼɸ /ʧʦʩʣʝ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʧʨʠ 60 Üʉ/ 

ɼʘʪʘ ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʟʮʘ___22.11.2007 ʛʦʜʘ________ 

ɼʘʪʘ ʧʨʦʚʝʜʝʥʠʷ ʂʍɸ   ___22.11.2007 - 23.11.2007 ʛʦʜʘ-________ 

 

ɺʠʜ ʠʩʧʳʪʘʥʠʡ:   ʇʦʢʘʟʘʪʝʣʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ. 

ʆʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ: ʉʦʦʪʚʝʪʩʪʚʠʝ ɻʆʉʊ ʈ 52554-2006. 
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