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ȮɎɑɐɑəɔɑ 

ʄʦʨʩʢʦʝ ʜʝʣʦ ʠ ʨʘʟʚʠʪʠʝ ʤʦʨʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʷʚʣʷʶʪʩʷ ʚʘʞ-

ʥʝʡʰʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʫʢʦʝʤʢʠʭ ʪʝʭ-

ʥʦʣʦʛʠʡ, ʦʙʱʝʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʠ ʩʦʟʠʜʘʪʝʣʴʥʦʛʦ ʪʚʦʨʯʝʩʪʚʘ ʤʦʨ-

ʩʢʠʭ ʠʥʞʝʥʝʨʦʚ ʠ ʘʚʪʦʨʠʪʝʪʥʳʭ ʤʦʨʝʧʣʘʚʘʪʝʣʝʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʭʦʨʦʰʘʷ 

ʤʦʨʩʢʘʷ ʧʨʘʢʪʠʢʘ ʠʩʢʣʶʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ çʠʟʦʙʨʝʪʘʪʝʣʴʩʪʚʘ ʙʝʟ ʧʦʣʴʟʳ 

ʜʣʷ ʨʝʘʣʴʥʦʛʦ ʤʦʨʩʢʦʛʦ ʜʝʣʘè. 

ʉʦʚʨʝʤʝʥʥʳʡ ʬʣʦʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʝʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʧʨʝ-

ʠʤʫʱʝʩʪʚʦ ʧʝʨʝʜ ʩʨʝʜʥʝʚʝʢʦʚʳʤʠ ʢʦʨʘʙʣʷʤʠ ʠ ʩʪʘʨʠʥʥʳʤʠ ʧʘʨʦʭʦʜʘ-

ʤʠ, ʚʳʨʘʞʘʶʱʝʝʩʷ ʚ ʠʟʙʳʪʦʯʥʦʤ ʟʘʧʘʩʝ ʤʦʱʥʦʩʪʠ ʛʣʘʚʥʳʭ ʜʚʠʛʘʪʝʣʝʡ. 

ʅʘʜʝʞʥʘʷ ʨʘʙʦʪʘ ʤʘʰʠʥ ʧʦʟʚʦʣʷʝʪ ʘʢʪʠʚʥʦ ʤʘʥʝʚʨʠʨʦʚʘʪʴ ʜʣʷ ʧʨʝʜʦʪ-

ʚʨʘʱʝʥʠʷ ʞʝʩʪʢʠʭ ʟʘʭʚʘʪʦʚ ʢʦʨʧʫʩʘ ʰʪʦʨʤʦʚʦʡ ʚʦʣʥʦʡ, ʘ ʧʨʠ ʥʝʠʟʙʝʞ-

ʥʦʤ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʦʧʘʩʥʳʭ ʢʦʣʣʠʟʠʡ, ʫʚʝʨʝʥʥʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʚʳ-

ʙʨʘʥʥʳʡ ʨʝʞʠʤ ʜʚʠʞʝʥʠʷ: ʚʥʦʚʴ ʠ ʚʥʦʚʴ ʜʦʩʪʠʛʘʷ ʟʘʜʘʥʥʦʡ ʭʦʜʢʦʩʪʠ, 

ʠʣʠ ʦʧʪʠʤʠʟʠʨʫʷ ʢʫʨʩ ʠ ʩʢʦʨʦʩʪʴ ʜʣʷ ʫʤʝʨʝʥʠʷ ʰʪʦʨʤʦʚʦʡ ʢʘʯʢʠ. ɺ ʪʦ 

ʞʝ ʚʨʝʤʷ, ʠʟʙʳʪʦʢ ʤʦʱʥʦʩʪʠ ʠʤʝʝʪ ʩʣʝʜʩʪʚʠʝʤ ʟʘʚʳʰʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠ-

ʦʥʥʳʭ ʨʘʩʭʦʜʦʚ ʥʘ ʜʘʣʴʥʠʭ ʧʝʨʝʭʦʜʘʭ ʚ ʩʧʦʢʦʡʥʫʶ ʠ ʚ ʩʚʝʞʫʶ ʧʦʛʦʜʫ. 

ɼʘʣʴʥʠʡ ɺʦʩʪʦʢ ʈʦʩʩʠʠ ʥʫʞʜʘʝʪʩʷ ʚ ʦʙʥʦʚʣʝʥʠʠ ʢʘʙʦʪʘʞʥʦʛʦ ʦʢʝ-

ʘʥʩʢʦʛʦ ʬʣʦʪʘ ʩ ʮʝʣʝʚʳʤ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝʤ ʢ ʚʩʝʧʦʛʦʜʥʦʡ ʠ ʚʩʝʩʝʟʦʥʥʦʡ 

ʥʘʚʠʛʘʮʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʷʭ ʠ ʚ ʘʢʚʘʪʦʨʠʷʭ ʦʩʚʦʝʥʠʷ 

ʤʦʨʩʢʠʭ ʨʝʩʫʨʩʦʚ. ʇʨʦʝʢʪʥʳʝ ʠʟʳʩʢʘʥʠʷ ʜʣʷ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʫʜʦʚ ʚʘʞ-

ʥʦ ʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʫʩʪʦʡʯʠʚʦʡ ʠ ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʨʘʙʦʪʳ 

ʬʣʦʪʘ ʚ ʩʣʦʞʥʳʭ, ʰʪʦʨʤʦʚʳʭ ʠ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʧʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʩʚʦʜʷ ʢ ʤʠʥʠʤʫʤʫ ʪʨʝʙʦʚʘʥʠʷ ʢ ʭʦʜʢʦʩʪʠ ʠ ʦʩʪʦʡʯʠʚʦʩʪʠ ʥʘ ʪʠʭʦʡ ʚʦʜʝ, 

ʩʦ ʩʥʠʞʝʥʠʝʤ ʥʝʦʧʨʘʚʜʘʥʥʦ ʟʘʚʳʰʝʥʥʦʡ ʧʘʨʫʩʥʦʩʪʠ ʠ ʠʟʣʠʰʥʠʭ 

ʥʘʜʚʦʜʥʳʭ ʦʙʲʝʤʦʚ ʚ ʦʙʱʝʢʦʨʘʙʝʣʴʥʦʡ ʘʨʭʠʪʝʢʪʫʨʝ, ʠ ʜʨ. 

ɺ ʠʥʞʝʥʝʨʥʳʭ ʧʦʠʩʢʘʭ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʙʨʘʪʠʪʴʩʷ ʢ ʧʦʚʝʨʝʥʥʳʤ 

ʤʦʨʩʢʦʡ ʧʨʘʢʪʠʢʦʡ ʰʝʜʝʚʨʘʤ ʢʦʨʘʙʣʝʩʪʨʦʝʥʠʷ ʵʧʦʭʠ ʩʪʘʥʦʚʣʝʥʠʷ ʦʢʝ-

ʘʥʩʢʦʛʦ ʤʦʨʝʭʦʜʩʪʚʘ, ʢʦʛʜʘ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʝʜʠʥʝ-

ʥʠʝ ʢʦʨʘʙʣʷ ʩʦ ʰʪʦʨʤʦʚʦʡ ʩʪʠʭʠʝʡ ʜʦʚʝʨʷʣʦʩʴ ʘʚʪʦʨʠʪʝʪʥʳʤ ʤʦʨʝʧʣʘ-

ʚʘʪʝʣʷʤ. ʅʘ ʵʪʦʤ ʧʫʪʠ ʚʳʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʝ ʨʝʞʠʤʳ ʰʪʦʨʤʦʚʦʛʦ ʧʣʘ-

ʚʘʥʠʷ ʢʦʨʘʙʣʷ; ʩ ʦʟʥʘʯʝʥʠʝʤ ʨʝʢʦʤʝʥʜʘʮʠʡ ʩʫʜʦʚʦʜʠʪʝʣʷʤ ʧʦ ʚʳʙʦʨʫ 

ʢʫʨʩʘ ʠ ʩʢʦʨʦʩʪʠ ʭʦʜʘ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘ-

ʜʘʯ ʚ ʣʶʙʳʭ: ʩʣʦʞʥʳʭ, ʰʪʦʨʤʦʚʳʭ ʠ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ ʧʣʘʚʘʥʠʷ; ʠ, ʢʘʢ 
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ʩʣʝʜʩʪʚʠʝ, ʚ ʩʨʘʚʥʝʥʠʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʢʣʶʯʝʚʳʝ ʵʣʝʤʝʥʪʳ ʬʦʨʤʳ 

ʢʦʨʧʫʩʘ ʠ ʦʙʱʝʢʦʨʘʙʝʣʴʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʢʘʙʦʪʘʞʥʦʛʦ 

ʬʣʦʪʘ, ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʦʪʚʝʯʘʶʱʝʛʦ ʫʩʣʦʚʠʷʤ ʚʩʝʧʦʛʦʜʥʦʛʦ ʤʦʨʝ-

ʭʦʜʩʪʚʘ ʚ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʤʦʨʷʭ ʈʦʩʩʠʠ. 

ɺ ʥʘʩʪʦʷʱʝʡ ʜʠʩʩʝʨʪʘʮʠʠ ʦʙʦʙʱʘʶʪʩʷ ʤʥʦʛʦʣʝʪʥʠʝ ʧʦʠʩʢʦʚʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠ ̫ ʚ ʦʙʣʘʩʪʠ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʛʦ ʮʝʣʝʚʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʢʦʨʘʙʣʝʡ ʠ ʩʫʜʦʚ, ʩ ʧʨʠʤʝʨʘʤʠ ʩʦʛʣʘʩʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʦ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʦʨʝʭʦʜʩʪʚʘ ʚ ʩʚʝʪʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʤʦʨʩʢʦʡ 

ʪʝʭʥʠʢʠ ʠ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʮʝʣʦʤ. ɿʘʜʝʡʩʪʚʫʝʤʳʝ ʤʝ-

ʪʦʜʳ ʧʦʩʪʘʥʦʚʢʠ, ʦʙʦʩʥʦʚʘʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʝʢʪʥʳʭ ʠʟʩr-

ʢʘʥʠʡ ʧʨʠʚʥʦʩʷʪ ʚ ʢʦʨʘʙʣʝʩʪʨʦʠʪʝʣʴʥʳʝ ʠʟʳʩʢʘʥʠʷ ʠʥʞʝʥʝʨʥʳʝ ʨʘʟʨʘ-

ʙʦʪʢʠ ʠʟ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʥʘʫʢ ʠ ʭʦʨʦʰʝʡ ʤʦʨʩʢʦʡ ʧʨʘʢʪʠʢʠ, ʩ ʝʩʪʝ-

ʩʪʚʝʥʥʳʤ ʝʜʠʥʝʥʠʝʤ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʠ ʪʝʭʥʠʯʝʩʢʠʭ ʥʦʚʘʮʠʡ ʮʝʣʝʚʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʢʦʨʘʙʣʷ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʛʝʦ-

ʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. 
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ʆʙ ʠʥʞʝʥʝʨʥʳʭ ʨʝʰʝʥʠʷʭ ʮʝʣʝʚʦʛʦ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʦʨʘʙʣʷ 

ʉʦʚʨʝʤʝʥʥʳʝ ʢʦʨʘʙʣʝʩʪʨʦʠʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʦʧʨʝʜʝʣʷʶʪ 

ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʮʝʣʝʚʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʤʦʨʩʢʠʭ ʩʫʜʦʚ, ʠʟʥʘʯʘʣʴ-

ʥʦ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʫʩʣʦʚʠʷʤ ʚʩʝʧʦʛʦʜʥʦʛʦ ʠ ʰʪʦʨʤʦʚʦʛʦ ʤʦʨʝʧʣʘʚʘ-

ʥʠʷ ʩ ʥʘʠʚʳʩʰʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʥʘ ʢʦʥʢʨʝʪʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʤʦʨ-

ʩʢʠʭ ʢʦʤʤʫʥʠʢʘʮʠʷʭ ʠʣʠ ʨʳʙʥʳʭ ʧʨʦʤʳʩʣʘʭ. ɺ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʝʨ-

ʩʧʝʢʪʠʚʥʦʛʦ ʬʣʦʪʘ ʵʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʫʩʠʣʝʥʠʠ ʪʚʦʨʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʢʦʨʘʙʝʣʦʚ ʠ ʤʦʨʝʧʣʘʚʘʪʝʣʝʡ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʚʟʘʠʤʦʧʨʦʥʠʢʥʦʚʝ-

ʥʠʝʤ ʭʦʨʦʰʝʡ ʤʦʨʩʢʦʡ ʧʨʘʢʪʠʢʠ ʠ ʯʠʩʪʦ ʠʥʞʝʥʝʨʥʳʭ ʠʟʳʩʢʘʥʠʡ, ʰʠ-

ʨʦʢʦ ʠʟʚʝʩʪʥʳʭ ʥʳʥʝ ʚ ʚʠʜʝ ʦʙʱʝʜʦʩʪʫʧʥʳʭ ʰʪʫʨʤʘʥʩʢʠʭ ʪʨʝʥʘʞʝʨʦʚ, 

ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʣʦʞʥʦʡ ʤʦʨʩʢʦʡ ʪʝʭʥʠʢʠ ʠ 

ʧʦʚʩʝʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʙʦʨʪʦʚʳʭ ʩʯʝʪʥʦ-ʨʝʰʘʶʱʠʭ ʠ ʥʘʚʠʛʘʮʠʦʥ-

ʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʢʦʨʘʙʣʴ ʚ ʢʘʯʝʩʪʚʝ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʠʥʞʝʥʝʨʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤ rʦʪʤʝʪʠʤ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʬʦʨʤʘ-

ʣʠʟʘʮʠʡ ʠʣʠ ʩʪʨʦʛʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʢʨʠʪʝʨʠʝʚ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʛʦ 

ʩʦʛʣʘʩʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʬʦʨʤr ʢʦʨʧʫʩʘ ʠ ʦʙʱʝʢʦʨʘʙʝʣʴʥʦʡ ʘʨʭʠʪʝʢʪʫ-

ʨr . ʄʦʨʝʭʦʜʥʳʝ ʢʘʯʝʩʪʚʘ ʢʦʨʘʙʣʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʝ ʩʪʦʣʴʢʦ ʬʦʨʤʘʣʴʥʦʡ 

ʣʦʛʠʢʦʡ ʠʣʠ ʟʘʚʝʨʰʝʥʥʳʤʠ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʤʠ ʧʦʩʪʨʦʝʥʠʷʤʠ, ʥʘ 

ʧʨʘʢʪʠʢʝ ʧʦʚʩʝʤʝʩʪʥʦ ʚʦʩʪʨʝʙʫʝʪʩʷ ʦʧʳʪ ʭʦʨʦʰʝʡ ʤʦʨʩʢʦʡ ʧʨʘʢʪʠʢʠ ï 

ʠʩʢʫʩʩʪʚʘ ʩʫʜʦʚʦʞʜʝʥʠʷ ʚ ʩʣʦʞʥʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ, ʰʪʦʨʤʦʚʳʭ ʠ ʣʝʜʦ-

ʚʳʭ ʫʩʣʦʚʠʷʭ ʢʘʢ ʜʣʷ ʜʦʙʨʦʪʥʳʭ ʢʦʨʘʙʣʝʡ ʠ ʩʫʜʦʚ, ʪʘʢ ʠ ʜʣʷ ʧʨʦʯʠʭ ʤʘ-

ʣʦʤʦʨʝʭʦʜʥʳʭ ʧʣʘʚʫʯʠʭ ʩʦʦʨʫʞʝʥʠʡ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ʆʧʪʠʤʠʟʘʮʠʷ ʚ ʤʦʨʩʢʦʡ ʪʝʭʥʠʢʝ ʩʪʨʦʠʪʩʷ ʥʘ ʯʘʩʪʥʳʭ ʠʥʞʝʥʝʨʥʳʭ 

ʨʝʰʝʥʠʷʭ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ çʜʦʩʪʘʪʦʯʥʳʭ ʫʩʣʦʚʠʡè ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ 

ʝʜʠʥʩʪʚʝʥʥʦ ʚʝʨʥʦʛʦ ʧʨʦʝʢʪʥʦʛʦ ʟʘʢʣʶʯʝʥʠʷ. ʉʚʦʙʦʜʘ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʦʙʫʩʣʦʚʣʠʚʘʝʪʩʷ ʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴʶ ʠʩʭʦʜʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʝʨʩʧʝʢʪʠʚʥʦʤʫ ʢʦʨʘʙʣʶ, ʨʘʟʨʝʰʝʥʠʝ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ ʩ 

ʧʦʟʠʮʠʡ ʤʦʨʩʢʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʛʣʫʙʦʢʠʭ ʟʥʘʥʠʡ ʥʘʚʠʛʘʮʠʦʥ-

ʥʦ-ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʤʦʨ-

ʩʢʦʡ ʪʝʭʥʠʢʠ. ʊʦʛʜʘ ʩʫʪʴ ʠ ʤʝʪʦʜʠʢʘ ʮʝʣʝʚʦʛʦ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʛʦ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʠʪʩʷ ʩʦʛʣʘʩʦʚʘʥʠʝʤ ʚʩʪʨʝʯʥʳʭ ʵʪʘʧʦʚ ʧʦʠʩʢʦʚʳʭ 

ʠʟʳʩʢʘʥʠʡ ʚ ʨʘʤʢʘʭ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʧʨʠʥʮʠʧʦʚ çʩʚʝʨʭʫ-ʚʥʠʟè ï ʦʪ ʟʘ-
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ʜʘʥʥʦʡ ʮʝʣʠ ʢ ʥʘʠʣʫʯʰʝʡ ʨʝʘʣʠʟʘʮʠʠ, ʠ çʩʥʠʟʫ-ʚʚʝʨʭè ï ʦʪ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʢ ʘʜʝʢʚʘʪʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠʥʞʝʥʝʨ-

ʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʢʦʨʘʙʣʷ ʩ ʥʘʠʣʫʯʰʠʤʠ ʤʦʨʝʭʦʜʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ [20]. 

Ⱥɍ ɩɞɌɛɌɡ ɛɜɚɑɖɞɔɜɚɎɌəɔɫ ɖɚɜɌɍɗɫ ɝ ɛɚɎɑɜɖɚɕ 

ɔəɒɑəɑɜəɧɡ ɜɑɤɑəɔɕ Ɏ ɘɚɜɝɖɚɕ ɛɜɌɖɞɔɖɑ 

ʎʝʣʝʚʦʝ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʢʦʨʘʙʣʷ

1.ʍʦʜʢʦʩʪʴ
2. ʉʪʘʙʠʣʠʟʘʮʠʷ ʢʦʨʧʫʩʘ
3.ɹʝʟʦʧʘʩʥʦʩʪʴ ʤʦʨʝʧʣʘʚʘʥʠʷ

ʄʦʨʩʢʘʷ ʧʨʘʢʪʠʢʘ ʠ
ʦʧʳʪ ʤʦʨʝʧʣʘʚʘʥʠʷ

ʌʦʨʤʘʣʴʥʘʷ ʤʘʪʝʤʘʪʠ-
ʯʝʩʢʘʷ ʦʧʪʠʤʠʟʘʮʠʷ

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠ 
ʦʧʳʪʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ

ʍʦʨʦʰʘʷ ʤʦʨʩʢʘʷ
ʧʨʘʢʪʠʢʘ 

(ʦʧʳʪ ʩʫʜʦʚʦʞʜʝʥʠʷ)

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʦ-
ʪʝʭʥʠʯʝʩʢʠʝ
ʨʝʰʝʥʠʷ

ʇʨʦʨʘʙʦʪʢʘ ʜʝʪʘʣʝʡ
ʦʙʱʝʢʦʨʘʙʝʣʴʥʦʡ
ʘʨʭʠʪʝʢʪʫʨʳ

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ
ʤʦʜʝʣʴ ʬʦʨʤʳ
ʢʦʨʧʫʩʘ

ʏʠʩʣʝʥʥʘʷ ʠ
ʵʚʨʠʩʪʠʯʝʩʢʘʷ
ʦʧʪʠʤʠʟʘʮʠʷ

ʆʪʨʘʙʦʪʢʘ ʦʩʥʦʚʥʳʭ
ʵʣʝʤʝʥʪʦʚ ʪʝʦʨʝʪʠ-
ʯʝʩʢʦʛʦ ʯʝʨʪʝʞʘ

ɸʨʭʠʪʝʢʪʫʨʥʳʝ
ʚʘʨʠʘʥʪʳ ʜʣʷ
ʦʧʳʪʦʚʳʭ ʧʦʚʝʨʦʢ

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ
ʠʟʫʯʝʥʠʝ 

ʤʦʨʝʭʦʜʥʳʭ ʢʘʯʝʩʪʚ

ɿʘʢʣʶʯʠʪʝʣʴʥʳʡ
ʘʥʘʣʠʟ ʧʨʦʝʢʪʥʳʭ 
ʨʝʰʝʥʠʡ 

ʢ ʧʨʘʢʪʠʢʝ
ʪʝʦʨʠʠ

ʆʙʱʝʝ
ʏʘʩʪʥʦʝ

ʇʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʇʦʠʩʢʦʚʳʝ
ʠʩʩʣʝʜʦʚʘʥʠʷ

ʆʪ

 

 

ʈʠʩ. 1. ɹʣʦʢ ʩʭʝʤʘ ʚ ʬʦʨʤʝ ʪʨʦʠʯʥʦʛʦ ʠʝʨʦʛʣʠʬʘ ʧʦ ʧʨʦʝʢʪʥʦʡ ʩʭʝʤʝ çʩʚʝʨʭʫ-

ʚʥʠʟè: ʦʪ ʦʙʦʙʱʝʥʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʨʝʜʧʦʩʳʣʦʢ ʢ ʯʘʩʪʥʳʤ ʠʥʞʝʥʝʨʥʦ-

ʪʝʭʥʠʯʝʩʢʠʤ ʨʝʰʝʥʠʷʤ. ʉʪʦʣʙʮʳ ʤʘʪʨʠʮʳ ʧʦʧʘʨʥʦ ʩʚʷʟʘʥʳ ʠʩʪʦʨʠʯʝʩʢʠ ʧʦ-

ʚʝʨʝʥʥʳʤʠ ʨʝʰʝʥʠʷʤʠ ʟʘʜʘʯ ʤʦʨʩʢʦʡ ʧʨʘʢʪʠʢʠ (ʩʣʝʚʘ) ʠ ʩʦʚʨʝʤʝʥʥʳʤʠ ʜʦ-

ʩʪʠʞʝʥʠʷʤʠ ʚ ʦʙʣʘʩʪʠ ʢʦʨʘʙʝʣʴʥʦʡ ʛʠʜʨʦʤʝʭʘʥʠʢʠ (ʩʧʨʘʚʘ). ʇʦ ʩʪʨʦʢʘʤ ʦʙ-

ʨʘʟʫʶʪʩʷ ʫʨʦʚʥʠ ʵʪʘʧʦʚ ʘʜʘʧʪʘʮʠʠ ʠʥʞʝʥʝʨʥʳʭ ʨʝʰʝʥʠʡ ʚ ʦʛʨʘʥʠʯʝʥʠʷʭ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʫʜʦʩʪʨʦʝʥʠʷ, ʠʟʥʘʯʘʣʴʥʦ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʨʝ-

ʛʠʦʥʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʦʨʝʧʣʘʚʘʥʠʷ ʚ ʩʣʦʞ-

ʥʳʭ, ʰʪʦʨʤʦʚʳʭ ʠ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʤʦʨʝʡ. 

ʎʝʣʝʚʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʧʦʚʝʨʢʘ ʥʘ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ ʚʩʝʭ 

ʥʘʡʜʝʥʥʳʭ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʬʦʨʤʘʣʠʟʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʜʚʫʭ ʚʟʘʠʤ-

ʥʦʦʙʨʘʪʥʳʭ ʣʦʛʠʯʝʩʢʠʭ ʤʘʪʨʠʮ (ʪʨʦʠʯʥʳʭ ʠʝʨʦʛʣʠʬʦʚ), ʢʘʢ: ʘʥʘʣʠʟ 

çʩʚʝʨʭʫïʚʥʠʟè ï ʦʪ ʦʙʱʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʯʘʩʪʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ ʨʝʰʝʥʠ-
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ʷʤ (ʈʠʩ. 1); ʠ ʩʠʥʪʝʟ çʩʥʠʟʫïʚʚʝʨʭè ï ʦʪ ʜʦʩʪʫʧʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʢ ʦʧʪʠʤʘʣʴʥʦʤʫ ʧʦ ʥʘʟʥʘʯʝʥʠʶ ʧʨʦʝʢʪʫ ʢʦʨʘʙʣʷ ʚ ʮʝʣʦʤ 

(ʈʠʩ. 2). 

  

ʅʘʜʝʞʥʦʩʪʴ ʠ
ʫʩʪʦʡʯʠʚʦʩʪʴ

ɺʦʟʤʦʞʥʦʩʪʴ
ʧʝʨʝʚʦʦʨʫʞʝʥʠʷ

ɹʦʨʴʙʘ ʟʘ ʞʠʚʫ- 
ʯʝʩʪʴ ʢʦʨʘʙʣʷ

ʉʪʨʘʪʝʛʠʯʝʩʢʘʷ
ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ

ʋʥʠʚʝʨʩʘʣʴʥʦʩʪʴ
ʠʩʧʦʣʴʟʦʚʘʥʠʷ

ʇʣʘʚʘʥʠʝ ʚ 
ʦʩʦʙʳʭ ʫʩʣʦʚʠʷʭ

ʉʫʜʦʚʦʞʜʝʥʠʝ ʠ
ʤʘʥʝʚʨʠʨʦʚʘʥʠʝ

ʊʝʭʥʠʯʝʩʢʘʷ
ʚʦʦʨʫʞʝʥʥʦʩʪʴ

ʊʘʢʪʠʯʝʩʢʘʷ
ʵʬʬʝʢʪʠʚʥʦʩʪʴ

ʂʦʥʮʝʧʪʫʘʣʴʥʳʡ ʧʨʦʝʢʪ ʥʦʚʦʛʦ ʢʦʨʘʙʣʷ
ʧʦʚʳʰʝʥʥʦʡ ʰʪʦʨʤʦʚʦʡ ʤʦʨʝʭʦʜʥʦʩʪʠ

ʇʨʘʢʪʠʢʘ
ʩʫʜʦʚʦʞʜʝʥʠʷ

ʋʩʣʦʚʠʷ
ʵʢʩʧʣʫʘʪʘʮʠʠ

ʕʢʦʥʦʤʠʢʘ ʠ
ʙʝʟʦʧʘʩʥʦʩʪʴ

ʊʝʭʥʠʢʘ ʕʢʦʥʦʤʠʢʘ

ʊʝʭʥʠʯʝʩʢʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦ ʥʦʚʦʛʦ ʢʦʨʘʙʣʷ?

ɸʥʘʣʠʟ ʠʥʞʝʥʝʨʥʳʭ ʨʝʰʝʥʠʡ ʠ
ʩʠʥʪʝʟ ʥʘʩʪʘʚʣʝʥʠʡ ʤʦʨʝʧʣʘʚʘʪʝʣʷʤ 

  

ʅʘʜʝʞʥʦʩʪʴ ʠ
ʫʩʪʦʡʯʠʚʦʩʪʴ

ɺʦʟʤʦʞʥʦʩʪʴ
ʧʝʨʝʚʦʦʨʫʞʝʥʠʷ

ɹʦʨʴʙʘ ʟʘ ʞʠʚʫ- 
ʯʝʩʪʴ ʢʦʨʘʙʣʷ

ʉʪʨʘʪʝʛʠʯʝʩʢʘʷ
ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ

ʋʥʠʚʝʨʩʘʣʴʥʦʩʪʴ
ʠʩʧʦʣʴʟʦʚʘʥʠʷ

ʇʣʘʚʘʥʠʝ ʚ 
ʦʩʦʙʳʭ ʫʩʣʦʚʠʷʭ

ʉʫʜʦʚʦʞʜʝʥʠʝ ʠ
ʤʘʥʝʚʨʠʨʦʚʘʥʠʝ

ʊʝʭʥʠʯʝʩʢʘʷ
ʚʦʦʨʫʞʝʥʥʦʩʪʴ

ʊʘʢʪʠʯʝʩʢʘʷ
ʵʬʬʝʢʪʠʚʥʦʩʪʴ

ʂʦʥʮʝʧʪʫʘʣʴʥʳʡ ʧʨʦʝʢʪ ʥʦʚʦʛʦ ʢʦʨʘʙʣʷ
ʧʦʚʳʰʝʥʥʦʡ ʰʪʦʨʤʦʚʦʡ ʤʦʨʝʭʦʜʥʦʩʪʠ

ʇʨʘʢʪʠʢʘ
ʩʫʜʦʚʦʞʜʝʥʠʷ

ʋʩʣʦʚʠʷ
ʵʢʩʧʣʫʘʪʘʮʠʠ

ʕʢʦʥʦʤʠʢʘ ʠ
ʙʝʟʦʧʘʩʥʦʩʪʴ

ʊʝʭʥʠʢʘ ʕʢʦʥʦʤʠʢʘ

ʊʝʭʥʠʯʝʩʢʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦ ʥʦʚʦʛʦ ʢʦʨʘʙʣʷ?

ɸʥʘʣʠʟ ʠʥʞʝʥʝʨʥʳʭ ʨʝʰʝʥʠʡ ʠ
ʩʠʥʪʝʟ ʥʘʩʪʘʚʣʝʥʠʡ ʤʦʨʝʧʣʘʚʘʪʝʣʷʤ 

 

ʈʠʩ. 2. ʉʠʥʪʝʟ ʟʘʢʣʶʯʝʥʠʡ ʤʦʨʝʧʣʘʚʘʪʝʣʝʡ ʚ ʧʦʚʝʨʦʯʥʦʤ ʢʦʤʧʣʝʢʩʝ ʧʨʦʝʢʪ-

ʥʳʭ ʦʮʝʥʦʢ ʚ ʥʘʧʨʘʚʣʝʥʠʠ çʩʥʠʟʫ-ʚʚʝʨʭè: ʦʪ ʤʥʦʞʝʩʪʚʘ ʠʥʞʝʥʝʨʥʳʭ ʥʦʚʘʮʠʡ 

- ʢ ʪʝʭʥʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʩʫʜʥʘ ʚ ʢʦʥ-

ʢʨʝʪʥʳʭ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʂʘʢ ʨʝʟʫʣʴʪʘʪ ï ʚʦʟʥʠʢʘʝʪ 

ʚʦʧʨʦʩ ʦ ʪʝʭʥʠʯʝʩʢʦʤ ʩʦʚʝʨh ʝʥʩʪʚʝ ʥʦʚʦʛʦ ʩʫʜʥʘ, ʨʘʟʨʝʰʘʝʤʳʡ ʚ ʢʦʥʪʝʢʩʪʝ 

ʩʦʛʣʘʩʦʚʘʥʠʷ ʚʩʝʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘʩʪʘʚʣʝʥʠʡ ʤʦʨʝʧʣʘʚʘʪʝʣʷʤ. 

ʅʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʩʥʦʚʘʥʦ ʥʘ ʢʦʥʮʝʧʮʠʠ ʥʝʧʨʦʪʠʚʦʨʝʯʠ-

ʚʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʦʨʘʙʣʷ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʦʡ ʠ ʦʙʦʩʥʦʚʘʥʥʦʡ ʧʨʠ 

ʧʦʠʩʢʝ ʦʧʪʠʤʘʣʴʥʳʭ ʢʦʨʘʙʣʝʩʪʨʦʠʪʝʣʴʥʳʭ ʨʝʰʝʥʠʡ ʚ ʜʠʘʣʦʛʝ ʩʦʛʣʘʩʠʷ 

ʩ ʝʩʪʝʩʪʚʝʥʥʦʡ ʜʠʥʘʤʠʢʦʡ ʦʢʝʘʥʘ, ʚ ʠʥʞʝʥʝʨʥʦʤ ʩʦʛʣʘʩʦʚʘʥʠʠ ʨʝʞʠʤʦʚ 

ʧʣʘʚʘʥʠʷ ʩʫʜʥʘ ʚ ʦʪʢʨʳʪʦʤ ʤʦʨʝ ʧʦ ʟʘʜʘʥʥʦʤʫ ʧʨʝʜʥʘʟʥʘʯʝʥʠʶ ʚ ʫʩʣʦ-

ʚʠʷʭ ʥʝʧʨʦʪʠʚʣʝʥʠʷ ʩʠʣʦʚʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʩʦ ʩʪʦʨʦʥʳ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ 

ʠ ʚʝʪʨʘ [61]. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʟʚʝʥʴʷ ʦʙʦʩʥʦʚʘʥʠʡ ʩʨʝʜʥʝʛʦ (ʮʝʥʪʨʘʣʴ-

ʥʦʛʦ) ʫʨʦʚʥʷ ʧʨʦʝʢʪʥʳʭ ʠʟʳʩʢʘʥʠʡ, ʦʙʦʙʱʝʥʥʳʭ ʚ ʨʘʤʢʘʭ ʪʨʦʠʯʥʦʡ 

ʤʘʪʨʠʮʳ ʧʦʠʩʢʦʚʦʛʦ ʘʥʘʣʠʟʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩʚʝʨʭʫ ʚʥʠʟ (ʈʠʩ. 1), ʛʜʝ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʠ ʧʦʚʝʨʷʶʪʩʷ ʢʣʶʯʝʚʳʝ ʧʨʦʝʢʪʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʚ 
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ʥʝʟʘʚʠʩʠʤʳʭ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʩʚʷʟʷʭ ʭʦʨʦʰʝʡ ʤʦʨʩʢʦʡ ʧʨʘʢʪʠʢʠ ʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʠ ʦʙʱʝʢʦʨʘʙʝʣʴʥʦʡ ʘʨʭʠ-

ʪʝʢʪʫʨʳ ʜʣʷ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʫʜʦʚ ʧʦʚʳʰʝʥʥʦʡ ʤʦʨʝʭʦʜʥʦʩʪʠ. 

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʩʫʜʥʘ ʚʳʧʦʣʥʷʪʴ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ ʚ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʛʝʦʛʨʘʬʠʯʝ-

ʩʢʦʛʦ ʨʝʛʠʦʥʘ ʫʩʣʦʚʠʷʭ ʰʪʦʨʤʦʚʦʛʦ ʠ ʣʝʜʦʚʦʛʦ ʧʣʘʚʘʥʠʷ. ʉʦʚʨʝʤʝʥʥʳʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠ ʦʧʳʪʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʛʠʜʨʦʤʝʭʘʥʠʢʠ 

ʢʦʨʘʙʣʷ ʩʧʦʩʦʙʥʳ ʦʧʠʨʘʪʴʩʷ ʥʘ ʰʪʫʨʤʘʥʩʢʠʡ ʦʧʳʪ ʘʢʪʠʚʥʦʛʦ ʰʪʦʨʤʦ-

ʚʦʛʦ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ, ʠʟʥʘʯʘʣʴʥʦ ʩʚʷʟʘʥʥʦʛʦ ʥʝʧʠʩʘʥʥʳʤʠ ʟʘʢʦʥʘʤʠ 

ʭʦʨʦʰʝʡ ʤʦʨʩʢʦʡ ʧʨʘʢʪʠʢʠ. 

ʇʦʚʝʨʦʯʥʘʷ ʠʣʠ ʟʘʢʣʶʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʧʨʦʝʢʪʥʳʭ ʠʟʳʩʢʘʥʠʡ ʤʦ-

ʞʝʪ ʚʢʣʶʯʘʪʴ ʚʩʝʩʪʦʨʦʥʥʶʶ ʦʪʨʘʙʦʪʢʫ ʥʘʩʪʘʚʣʝʥʠʡ ʤʦʨʝʧʣʘʚʘʪʝʣʷʤ, ʩ 

ʦʧʨʝʜʝʣʝʥʠʝʤ ʵʬʬʝʢʪʠʚʥʳʭ ʨʝʞʠʤʦʚ ʧʣʘʚʘʥʠʷ ʠ ʪʱʘʪʝʣʴʥʳʤ ʘʥʘʣʠʟʦʤ 

ʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʜʝʡʩʪʚʠʡ ʵʢʠʧʘʞʘ ʚʦ ʚʥʝʰʪʘʪʥʳʭ ʠ ʘʚʘʨʠʡʥʳʭ 

ʫʩʣʦʚʠʷʭ ʚʝʜʝʥʠʷ ʤʦʨʩʢʠʭ ʨʘʙʦʪ, ʚʩʝʛʜʘ ʦʪʣʠʯʘʶʱʠʭʩʷ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʦʡ ʩʣʦʞʥʦʩʪʴʶ ʠ ʚʳʩʦʢʦʡ ʥʘʫʢʦʝʤʢʦʩʪʴʶ. ʋʩʧʝʰʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʨ-

ʩʢʠʭ ʠʟʳʩʢʘʥʠʡ (ʈʠʩ. 2) ʩʚʦʜʷʪʩʷ ʢ ʩʧʝʮʠʘʣʴʥʳʤ ʨʘʟʜʝʣʘʤ ʧʦ ʵʬʬʝʢʪʠʚ-

ʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ ʩʫʜʥʦʤ ʚ ʥʘʩʪʘʚʣʝʥʠʷʭ ʤʦʨʝʧʣʘʚʘʪʝʣʷʤ, ʘ ʥʝʧʨʠʝʤʣʝ-

ʤʳʝ ʟʘʢʣʶʯʝʥʠʷ ʦʙʟ̫ʘʪʝʣʴʥʳ ʢ ʫʯʝʪʫ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤ ʧʝʨʝʩʤʦʪʨʝ ʦʙ-

ʚʦʜʦʚ, ʦʙʱʝʢʦʨʘʙʝʣʴʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ ʥʦʚʳʭ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʨʦʝʢʪʦʚ ʢʦʨʘʙʣʝʡ ʠ ʩʫʜʦʚ. 

ʅʘʩʪʘʚʣʝʥʠʷ ʤʦʨʝʧʣʘʚʘʪʝʣʷʤ ʣʦʢʘʣʠʟʫʶʪʩʷ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʦʩʦ-

ʙʝʥʥʦʩʪʷʤʠ ʨʘʡʦʥʘ ʧʣʘʚʘʥʠʷ, ʠ ʪʨʘʜʠʮʠʦʥʥʦ ʦʪʥʦʩʷʪʩʷ ʢ ʚʝʜʝʥʠʶ ʢʘʧʠ-

ʪʘʥʦʚ-ʥʘʩʪʘʚʥʠʢʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʤʥʦʛʦʣʝʪʥʠʤ ʮʝʥʟʦʤ ʙʝʟʘʚʘʨʠʡʥʦʛʦ 

ʧʣʘʚʘʥʠʷ ʚ ʢʦʥʢʨʝʪʥʳʭ ʤʦʨʩʢʠʭ ʘʢʚʘʪʦʨʠʷʭ, ʠ ʢʦʪʦʨʳʤ ʜʦʩʪʫʧʥʳ ʧʦ 

ʧʦʜʯʠʥʝʥʠʶ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʜʣʷ ʵʢʩʧʝʨʪʥʦʡ ʠ 

ʧʨʘʢʪʠʯʝʩʢʦʡ (ʦʧʳʪʦʚʦʡ) ʧʨʦʨʘʙʦʪʢʠ ʢʦʥʢʨʝʪʥʳʭ ʜʝʡʩʪʚʠʡ ʵʢʠʧʘʞʘ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʤʦʨʩʢʠʭ ʨʘʙʦʪ ʠ ʜʝʡʩʪʚʠʡ ʚʦ ʚʥʝʰʪʘʪʥʳʭ ʠ ʘʚʘʨʠʡʥʳʭ ʩʠ-

ʪʫʘʮʠʷʭ ʥʘ ʤʦʨʝ. ʐʪʫʨʤʘʥʩʢʠʝ ʥʘʫʯʥʦ-ʠʥʞʝʥʝʨʥʳʝ ʠʟʩrʢʘʥʠʷ ʠʤʝʶʪ 

ʥʝʦʮʝʥʠʤʫʶ ʧʦʣʴʟʫ ʧʨʠ ʩʦʛʣʘʩʦʚʘʥʠʠ ʧʨʦʝʢʪʥʳʭ ʟʘʢʣʯʁʝʥʠʡ ʜʣʷ ʥʦʚʳʭ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʫʜʦʚ, ʝʜʠʥʩʪʚʝʥʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʩ ʧʦʟʠʮʠʡ ʤʦʨʩʢʦʡ 

ʧʨʘʢʪʠʢʠ. ʕʢʩʧʝʨʪʥʳʡ ʦʧʳʪ ʤʦʨʝʧʣʘʚʘʪʝʣʝʡ ʤʦʞʝʪ ʙʳʪʴ ʬʦʨʤʘʣʠʟʦʚʘʥ 

ʚ ʢʘʯʝʩʪʚʝ ʮʝʣʝʚʳʭ ʬʫʥʢʮʠʡ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʘʠʚʳʩʰʝʡ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʫʜʥʘ ï ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʤʦʨʩʢʦʛʦ ʠʥʞʝ-

ʥʝʨʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ, ʢʘʢ ʥʘ ʵʪʘʧʘʭ ʝʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʦʩʪʨʦʡʢʠ, ʪʘʢ 
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ʠ ʚ ʧʦʩʣʝʜʫʶʱʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʜ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ ʪʝʭ ʞʝ ʢʘʧʠʪʘʥʦʚ-

ʥʘʩʪʘʚʥʠʢʦʚ ʨʝʛʠʦʥʘʣʴʥʳʭ ʤʦʨʩʢʠʭ ʩʣʫʞʙ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʤʦʨʝʭʦʜʥʳʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʢʘʯʝʩʪʚ ʠʩʪʦʨʠʯʝ-

ʩʢʦʛʦ ʠ ʜʝʡʩʪʚʫʶʱʝʛʦ ʬʣʦʪʘ ʥʝ ʤʝʥʝʝ ʘʢʪʫʘʣʴʥʳ ʠ ʚʦʩʪʨʝʙʦʚʘʥʳ ʚ 

ʦʙʝʩʧʝʯʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʦʨʩʢʠʭ ʨʘʙʦʪ ʠ ʢʘʙʦʪʘʞʥʳʭ ʢʦʤʤʫʥʠʢʘ-

ʮʠʡ, ʠ ʦʩʦʙʦ ʚ ʧʣʘʥʠʨʦʚʘʥʠʠ ʤʦʜʠʬʠʢʘʮʠʠ ʠ ʧʦʩʪʨʦʡʢʠ ʥʦʚʦʛʦ ʬʣʦʪʘ ʠ 

ʤʦʨʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʮʝʣʦʤ. çʄʦʨʩʢʦʝ ʜʝʣʦ ʙʝʟ ʪʝʦʨʠʠ ï ʧʘʛʫʙʥʦ; 

ʥʘʫʢʘ ʙʝʟ ʧʨʘʢʪʠʢʠ ï ʙʝʩʧʣʦʜʥʘè. 

ɂɑɗɑɎɚɑ ɛɜɚɑɖɞɔɜɚɎɌəɔɑ ɖɚɜɌɍɗɫ ɖɌɖ ɛɚɔɝɖ 

əɑɛɜɚɞɔɎɚɜɑɣɔɎɚɏɚ ɐɔɌɗɚɏɌ ɝ ɚɖɑɌəɚɘ 

ʀʩʪʦʨʠ ̫ʤʦʨʝʧʣʘʚʘʥʠʷ ʧʦʢʘʟʳʚʘʝʪ ʞʝʩʪʢʠʡ ʝʩʪʝʩʪʚʝʥʥʳʡ ʦʪʙʦʨ 

ʥʘʠʣʫʯʰʠʭ ʦʙʨʘʟʮʦʚ ʤʦʨʩʢʦʡ ʪʝʭʥʠʢʠ, ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʝ ʢʦʪʦʨʦʡ ʧʨʠʥʠʤʘʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʫʯʘʩʪʠʝ ʘʚʪʦʨʠʪʝʪʥʳʝ ʤʦʨʝ-

ʧʣʘʚʘʪʝʣʠ, ʨʘʥʝʝ ʢʦʤʘʥʜʫʶʱʠʝ ʫʩʧʝʰʥʳʤʠ ʦʢʝʘʥʩʢʠʤʠ ʧʦʭʦʜʘʤʠ; ʥʳʥʝ 

ï ʘʚʪʦʨʠʪʝʪʥʳʝ ʢʘʧʠʪʘʥʳ-ʥʘʩʪʘʚʥʠʢʠ ʠ ʤʦʨʩʢʠʝ ʠʥʞʝʥʝʨʳ, ʦʪʚʝʯʘʶʱʠʝ 

ʟʘ ʚʩʝʧʦʛʦʜʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʦʨʩʢʠʭ ʨʘʙʦʪ ʚʦ ʚʩʝ ʩʝʟʦʥʳ ʛʦʜʘ. 

 

ʈʠʩ. 3. ʂʠʪʘʡʩʢʘʷ ʜʞʦʥʢʘ ï ʧʨʠʰʝʜʰʝʝ ʠʟ ʛʣʫʙʠʥʳ ʚʝʢʦʚ ʩʦʚʝʨʰʝʥʥʦʝ ʧʘʨʫʩ-

ʥʦʝ ʩʫʜʥʦ ʩ ʧʨʝʚʦʩʭʦʜʥʦʡ ʤʦʨʝʭʦʜʥʦʩʪʴʶ. 

ʂʦʥʮʝʧʮʠʷ ʮʝʣʝʚʦʛʦ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʦʨʘʙʣʷ 

ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʚʩʝʩʪʦʨʦʥʥʝʝ ʩʦʛʣʘʩʦʚʘʥʠʝ ʠʥʞʝʥʝʨʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ 

ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ, ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʠ ʛʠʜʨʦʤʝʪʝʦʨʦ-

ʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʤʦʨʝʭʦʜʩʪʚʘ; ʜʣʷ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ʦʙʫʩʪʨʦʡʩʪʚʘ 
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ʨʝʛʠʦʥʘʣʴʥʦʡ ʤʦʨʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʜʦʣʞʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʙʝ-

ʨʝʛʦʚʳʭ ʩʣʫʞʙ ʠ ʩʫʜʦʚʳʭ ʵʢʠʧʘʞʝʡ. ʇʨʠʦʨʠʪʝʪ ʚ ʚʳʙʦʨʝ ʧʨʦʝʢʪʥʳʭ ʨʝ-

ʰʝʥʠʡ ʙʝʟ ʧʨʠʚʥʝʩʝʥʠʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʤʦʨʝʧʣʘʚʘʪʝʣʝʡ ʟʘ ʬʦʨʤʠʨʦʚʘ-

ʥʠʝ ʦʙʱʝʢʦʨʘʙʝʣʴʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ; ʟʘ ʢʦʤʧʦʥʦʚʢʫ ʩʫʜʦʚʳʭ ʫʩʪʨʦʡʩʪʚ ʠ 

ʤʝʭʘʥʠʟʤʦʚ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʦʙʥʦʚʠʪ ʤʝʪʦʜʠʢʠ ʪʠʧʦʚʦʛʦ ʢʦʨʘʙʣʝʩʪʨʦʝ-

ʥʠʷ, ʠ ʚ ʙʫʜʫʱʝʤ ʧʦʙʫʜʠʪ ʩʫʜʦʚʣʘʜʝʣʴʮʘ ʧʝʨʝʩʤʦʪʨʝʪʴ ʟʘʧʨʝʪʠʪʝʣʴʥʳʝ 

ʥʘʩʪʘʚʣʝʥʠʷ ʩʫʜʦʚʦʜʠʪʝʣʷʤ ʚ ʠʥʪʝʨʝʩʘʭ ʜʦʩʪʠʞʝʥʠʷ ʙʦʣʴʰʝʡ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʤʦʨʩʢʠʭ ʨʘʙʦʪ ʠ ʢʘʙʦʪʘʞʥʦʛʦ ʩʫʜʦʭʦʜʩʪʚʘ. 

ʅʝʧʨʦʪʠʚʦʨʝʯʠʚʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʢʦʨʘʙʣʷ ʦʟʥʘʯʘʝʪ ʠʩʧʦʣʥʝʥʠʝ 

ʚʩʝʛʦ ʢʦʤʧʣʝʢʩʘ ʤʦʨʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʠʥʞʝʥʝʨʥʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʩʫʜʦʩʪʨʦʝʥʠʠ ʜʣʷ ʧʨʝʜʝʣʴʥʦ ʪʦʯʥʦʛʦ ʠ ʧʦʣʥʦʛʦ 

ʚʦʧʣʦʱʝʥʠʷ ʨʝʘʣʴʥʦʛʦ ʦʧʳʪʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʭʦʨʦʰʝʡ ʤʦʨʩʢʦʡ ʧʨʘʢʪʠ-

ʢʠ ʚʩʝʧʦʛʦʜʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʢʦʨʘʙʣʝʤ ʚ ʢʦʥʢʨʝʪʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʨʘʡʦʥʘʭ ʦʢʝʘʥʘ, ʯʪʦ ʜʣʷ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ ʩʚʦʜʠʪʩʷ ʢ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʠ ʧʦʩʪʠʞʝʥʠʷ ʚʩʝʭ ʘʩʧʝʢʪʦʚ ʢʦʨʘʙʣʝʚʦʞʜʝʥʠʷ ʚ ʩʣʦʞʥʳʭ, ʣʝʜʦʚʳʭ 

ʠ ʰʪʦʨʤʦʚʳʭ ʫʩʣʦʚʠʷʭ ʩʫʜʦʭʦʜʩʪʚʘ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʚʩʝʧʦʛʦʜʥʦʛʦ ʚʝʜʝ-

ʥʠʷ ʩʫʜʦʚʳʭ ʨʘʙʦʪ ʧʦ ʧʨʷʤʦʤʫ ʧʨʝʜʥʘʟʥʘʯʝʥʠʶ ʢʦʨʘʙʣʷ. 

ʅʦʚʳʝ ʧʨʦʝʢʪʳ ʢʦʨʘʙʣʝʡ ʠ ʩʫʜʦʚ ʜʣʷ ʚʩʝʩʝʟʦʥʥʦʡ ʠ ʚʩʝʧʦʛʦʜʥʦʡ 

ʥʘʚʠʛʘʮʠʠ ʚ ʩʣʦʞʥʳʭ, ʰʪʦʨʤʦʚʳʭ ʠ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ 

ʤʦʨʝʡ ʜʦʣʞʥʳ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʥʘʩʣʝʜʦʚʘʪʴ ʜʦʩʪʠʞʝʥʠʷ ʵʚʦʣʶʮʠʦʥʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʢʦʨʘʙʣʝʩʪʨʦʝʥʠʷ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʦʙʥʦʚʣʝʥʠʷʤʠ ʵʥʝʨʛʝʪʠʯʝ-

ʩʢʠʭ ʫʩʪʘʥʦʚʦʢ ʠ ʫʩʪʨʦʡʩʪʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʪʘʙʠʣʠʟʘʮʠʠ 

ʭʦʜʘ, ʢʫʨʩʘ ʠ ʢʘʯʢʠ ʢʦʨʘʙʣʷ ʥʘ ʰʪʦʨʤʦʚʦʤ ʚʦʣʥʝʥʠʠ. 

ʅʘʚʠʛʘʮʠʦʥʥʳʝ ʫʩʣʦʚʠʷ ʉʘʭʘʣʠʥʘ ʠ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʦʚ ʦʩʣʦʞ-

ʥʷʶʪʩʷ ʬʘʢʪʠʯʝʩʢʠʤ ʦʪʩʫʪʩʪʚʠʝʤ ʧʦʨʪʦʚ-ʫʙʝʞʠʱ, ʠ ʚ ʩʣʫʯʘʝ ʰʪʦʨʤʦ-

ʚʳʭ ʧʨʝʜʫʧʨʝʞʜʝʥʠʡ ʬʣʦʪ ʚʳʥʫʞʜʝʥ ʫʭʦʜʠʪʴ ʚ ʦʪʢʨʳʪʦʝ ʤʦʨʝ, ʛʜʝ ʚ 

ʧʦʣʥʦʡ ʤʝʨʝ ʚʦʩʪʨʝʙʫʶʪʩʷ ʜʨʝʚʥʠʡ ʢʘʧʠʪʘʥʩʢʠʡ ʦʧʳʪ ʰʪʦʨʤʦʚʘʥʠʷ ʠ 

ʚʩʝʧʦʛʦʜʥʦʛʦ ʚʝʜʝʥʠʷ ʤʦʨʩʢʠʭ ʨʘʙʦʪ ʧʦ ʦʩʥʦʚʥʦʤʫ ʧʨʝʜʥʘʟʥʘʯʝʥʠʶ ʢʦ-

ʨʘʙʣʷ. ʅʝʦʛʨʘʥʠʯʝʥʥʘʷ ʰʪʦʨʤʦʚʘʷ ʤʦʨʝʭʦʜʥʦʩʪʴ ʩʣʫʞʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʤʦʨʩʢʠʭ ʨʘʙʦʪ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʧʦʜ ʥʝʨʘʟʜʝʣʴʥʦʡ ʦʪʚʝʪ-

ʩʪʚʝʥʥʦʩʪʴʶ ʘʚʪʦʨʠʪʝʪʥʳʭ ʤʦʨʝʧʣʘʚʘʪʝʣʝʡ, ʦʙʣʘʜʘʶʱʠʭ ʩʦʚʝʨʰʝʥʥʦʡ 

ʤʦʨʩʢʦʡ ʪʝʭʥʠʢʦʡ ʠ ʩʫʜʦʚʦʜʠʪʝʣʴʩʢʠʤʠ ʥʘʩʪʘʚʣʝʥʠʷʤʠ, ʩʦʟʜʘʚʘʝʤʳʝ 

ʩʦʛʣʘʩʦʚʘʥʥʦ ʥʘ ʠʩʭʦʜʥʳʭ ʵʪʘʧʘʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʚʩʝʭ ʪʠʧʦʚ ʢʦʨʘʙʣʝʡ 

ʠ ʩʫʜʦʚ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʚʩʝʭ ʜʨʫʛʠʭ ʤʦʨʩʢʠʭ ʠʥʞʝʥʝʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ 

ʦʙʲʝʢʪʦʚ ʤʦʨʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 
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ʕʚʦʣʶʮʠʦʥʥʦʝ ʩʪʘʥʦʚʣʝʥʠʝ ʢʦʨʘʙʝʣʴʥʦʛʦ ʜʝʣʘ ʠ ʭʦʨʦʰʝʡ 

ʤʦʨʩʢʦʡ ʧʨʘʢʪʠʢʠ 

ʍʨʦʥʦʣʦʛʠʯʝʩʢʠ ʩʚʷʟʘʥʥʘʷ ʠʩʪʦʨʠʷ ʢʦʨʘʙʣʝʩʪʨʦʝʥʠʷ ʦʪʩʯʠʪʳʚʘʝʪ-

ʩʷ ʦʪ ʨʘʟʚʠʪʦʡ ʤʦʨʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʊʠʭʦʛʦ ʠ ʀʥʜʠʡʩʢʦʛʦ ʦʢʝʘʥʦʚ 

(ʈʠʩ. 3), ʩ ʫʥʠʢʘʣʴʥʳʤ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʣʦʞʥʦʩʪʠ ʨʝʯʥʳʤ ʠ ʦʢʝʘʥ-

ʩʢʠʤ ʬʣʦʪʦʤ, ʦʣʠʮʝʪʚʦʨʷʚʰʠʤ ʜʦʩʪʠʞʝʥʠʷ ʧʝʨʝʜʦʚʦʡ ʥʘʫʯʥʦʡ ʤʳʩʣʠ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʤʦʨʩʢʠʭ ʛʦʩʫʜʘʨʩʪʚ ɸʟʠʠ. ʇʦ ʤʝʨʝ ʵʚʦ-

ʣʶʮʠʦʥʥʦʛʦ ʨʦʩʪʘ ʨʘʟʤʝʨʦʚ ʠ ʚʦʜʦʠʟʤʝʱʝʥʠʷ ʠʩʪʦʨʠʯʝʩʢʠʭ ʩʫʜʦʚ, ʷʨʯʝ 

ʠ ʦʪʯʝʪʣʠʚʝʝ ʧʨʦʷʚʣʷʶʪʩʷ ʠʥʞʝʥʝʨʥʳʝ ʨʝʰʝʥʠʷ ʦ ʥʝʧʨʦʪʠʚʣʝʥʠʠ ʰʪʦʨ-

ʤʦʚʦʡ ʩʪʠʭʠʠ ï ʤʠʥʠʤʠʟʘʮʠʠ ʚʥʝʰʥʝʛʦ ʩʠʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʢʦ-

ʨʘʙʣʴ ʩʦ ʩʪʦʨʦʥʳ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ ʠ ʫʨʘʛʘʥʥʳʭ ʚʝʪʨʦʚ. 

ɸʨʭʠʪʝʢʪʫʨʘ ʠ ʚʥʝʰʥʠʡ ʦʙʣʠʢ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʢʦʨʘʙʣʷ ʩʪʨʦʛʦ ʦʙʫ-

ʩʣʦʚʣʝʥʦ ʨʝʞʠʤʘʤʠ ʙʝʟʦʧʘʩʥʦʛʦ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʰʪʦʨʤʦ-

ʚʳʭ ʚʝʪʨʦʚ ʠ ʚʦʣʥʝʥʠʷ, ʯʪʦ ʚ ʨʝʘʣʴʥʦʡ ʠʥʞʝʥʝʨʥʦʡ ʠ ʤʦʨʩʢʦʡ ʧʨʘʢʪʠʢʝ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʨʦʯʥʦʩʪʴʶ ʢʦʨʧʫʩʘ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʥʘʠʣʫʯʰʝʡ ʭʦʜʢʦʩʪʠ ʚ ʩʚʝʞʫʶ ʧʦʛʦʜʫ; ʚʦʟʤʦʞʥʦʩʪʴʶ ʫʜʝʨʞʘʥʠʷ ʙʝʟ-

ʦʧʘʩʥʦʛʦ ʰʪʦʨʤʦʚʦʛʦ ʢʫʨʩʘ ʚ ʦʜʥʦʤ ʠʟ ʪʨʝʭ ʠʩʪʦʨʠʯʝʩʢʠ ʚʳʚʝʨʝʥʥʳʭ 

ʨʝʞʠʤʦʚ ʰʪʦʨʤʦʚʘʥʠʷ: ʣʘʛʦʤ ʢ ʚʦʣʥʝ, ʧʦ ʚʦʣʥʝ ʠ ʥʦʩʦʤ ʥʘ ʚʦʣʥʫ, ʧʦʣʘ-

ʛʘʷʩʴ ʣʠʰʴ ʥʘ ʩʠʣʳ ʵʢʠʧʘʞʘ ʚ ʨʘʙʦʪʝ ʩ ʚʝʩʣʘʤʠ ʠ ʧʘʨʫʩʘʤʠ ʚ ʩʣʦʞʥʳʭ ʠ 

ʰʪʦʨʤʦʚʳʭ ʫʩʣʦʚʠʷʭ ʧʣʘʚʘʥʠʷ: 

1 ï ʭʦʜ ʣʘʛʦʤ ʢ ʚʦʣʥʝ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʨʝʘʣʠʟʫʝʪʩʷ ʥʘ ʜʝʨʝ-

ʚʷʥʥʳʭ ʣʦʜʢʘʭ ʥʘ ʨʝʢʝ ɺʦʣʛʝ; ʨʘʥʝʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʨʝʚʥʠʤʠ ʝʛʠʧʝʪʩʢʠ-

ʤʠ ʩʫʜʘʤʠ ʥʘ ʅʠʣʝ ʠ ʰʠʨʦʢʠʤʠ ʥʦʨʚʝʞʩʢʠʤʠ ʣʦʜʠʷʤʠ ʜʣʷ ʤʝʣʢʦʚʦʜʥʳʭ 

ʘʢʚʘʪʦʨʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʜʘʣʴʥʝʛʦ ʠ ʦʢʝʘʥʩʢʦʛʦ ʧʣʘʚʘʥʠʷ. ʊʘʢʠʝ ʩʫʜʘ 

ʦʙʣʘʜʘʶʪ ʯʨʝʟʤʝʨʥʦʡ ʦʩʪʦʡʯʠʚʦʩʪʴʶ, ʦʪʯʝʛʦ ʠʩʧʳʪʳʚʘʶʪ ʠʥʪʝʥʩʠʚʥʫʶ 

ʙʦʨʪʦʚʫʶ ʠ ʢʠʣʝʚʫʶ ʢʘʯʢʫ ʚ ʪʝʤʧʝ ʙʳʩʪʨʳʭ ʥʘʢʣʦʥʦʚ ʧʦʚʝʨʭʥʦʩʪʠ 

ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ, ʠ, ʙʝʟʫʩʣʦʚʥʦ, ʥʫʞʜʘʶʪʩʷ ʚ ʘʢʪʠʚʥʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʝ 

ʢʫʨʩʘ ʜʣʷ ʫʜʝʨʞʘʥʠʷ ʢʦʨʧʫʩʘ ʚʜʦʣʴ ʛʨʝʙʥʝʡ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʠ ʦʧʘʩ-

ʥʳʭ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ, ʯʪʦ ʥʘ ʜʨʝʚʥʠʭ ʩʫʜʘʭ ʚʳʧʦʣʥʷʣʦʩʴ ʩ ʧʦʤʦʱʴʶ 

ʢʦʨʤʦʚʳʭ ʧʣʘʚʥʠʢʦʚʳʭ ʚʝʩʝʣ. ʊʘʢʦʡ ʨʝʞʠʤ ʰʪʦʨʤʦʚʦʛʦ ʤʦʨʝʭʦʜʩʪʚʘ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝʜʦʧʫʩʪʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʛʦ ʜʣʷ ʩʫ-

ʜʦʚ ʙʦʣʴʰʦʛʦ ʚʦʜʦʠʟʤʝʱʝʥʠʷ; 

2 ï ʘʢʪʠʚʥʳʡ ʰʪʦʨʤʦʚʦʡ ʭʦʜ ʧʦ ʚʦʣʥʝ ʧʨʠʤʝʥʷʝʪʩʷ ʩʦʚʨʝʤʝʥʥʳʤʠ 

ʧʘʨʫʩʥʳʤʠ ʷʭʪʘʤʠ ʩ ʰʠʨʦʢʦʡ ʢʦʨʤʦʡ, ʠ ʚʧʦʣʥʝ ʢʨʫʧʥʳʤʠ ʩʧʘʩʘʪʝʣʴʥʳ-
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ʤʠ ʙʫʢʩʠʨʘʤʠ ʩ ʨʘʟʚʠʪʦʡ ʥʦʩʦʚʦʡ ʥʘʜʩʪʨʦʡʢʦʡ; ʨʘʥʝʝ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦ-

ʚʘʣʩʷ ʥʘ ʰʣʶʧʘʭ ʨʫʩʩʢʠʭ ʧʦʤʦʨʦʚ ʚ ʰʪʦʨʤʦʚʳʭ ʰʠʨʦʪʘʭ ʉʝʚʝʨʥʦʛʦ ʣʝ-

ʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ. ʉʫʜʥʦ ʩʨʝʜʥʝʛʦ ʚʦʜʦʠʟʤʝʱʝʥʠʷ ʥʘ ʢʫʨʩʝ ʧʦ ʚʝʪʨʫ ʠʩ-

ʧʳʪʳʚʘʝʪ ʧʣʘʚʥʫʶ ʢʘʯʢʫ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʩʥʠʞʝʥʠʝʤ ʩʠʣʦʚʳʭ ʥʘʛʨʫʟʦʢ 

ʥʘ ʢʦʨʧʫʩ ʩʦ ʩʪʦʨʦʥʳ ʢʨʫʧʥʳʭ ʛʨʝʙʥʝʡ ʧʦʧʫʪʥʳʭ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʦʜʜʝʨʞʘʥʠʝʤ ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʘ ʢʫʨʩʝ ʠ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʩ 

ʧʦʤʦʱʴʶ ʢʦʨʤʦʚʦʛʦ ʥʘʚʝʩʥʦʛʦ ʨʫʣʷ, ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʶʱʝʛʦ ʧʨʠ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ ʭʦʜʘ ʧʦʜ ʥʦʩʦʚʳʤ ʧʨʷʤʳʤ ʧʘʨʫʩʦʤ; 

3 ï ʰʪʦʨʤʦʚʘʥʠʝ ʥʘ ʢʫʨʩʝ ʥʦʩʦʤ ʥʘ ʚʦʣʥʫ, ʢ ʥʝʩʯʘʩʪʴʶ, ʥʳʥʝ ʩʪʘ-

ʣʦ ʧʨʘʢʪʠʯʝʩʢʠ ʝʜʠʥʩʪʚʝʥʥʳʤ ʩʨʝʜʩʪʚʦʤ ʙʝʩʮʝʣʴʥʦʛʦ ʩʜʝʨʞʠʚʘʥʠʷ ʭʦʜʘ 

ʩʫʜʥʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʝʛʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʰʪʦʨʤʦʚʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠ 

ʯʨʝʟʚʳʯʘʡʥʳʭ ʚʥʝʰʥʠʭ ʥʘʛʨʫʟʢʘʭ ʥʘ ʛʣʘʚʥʳʝ ʤʘʰʠʥʳ ʠ ʨʫʣʝʚʳʝ 

ʫʩʪʨʦʡʩʪʚʘ. ʊʘʢʦʡ ʤʝʪʦʜ ʠʩʪʦʨʠʯʝʩʢʠ ʫʥʘʩʣʝʜʦʚʘʥ ʦʪ ʜʨʝʚʥʠʭ ʬʠʥʠʢʠʡ-

ʩʢʠʭ ʚʦʝʥʥʳʭ ʢʦʨʘʙʣʝʡ ʩ ʥʦʩʦʚʳʤ ʙʫʣʴʙʦʤ-ʪʘʨʘʥʦʤ; ʰʪʦʨʤʦʚʘʥʠʝ ʥʦ-

ʩʦʤ ʥʘ ʚʦʣʥʫ ʩʦʟʜʘʣʦ ʫʩʣʦʚʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʘʣʴʥʠʭ ʦʢʝʘʥʩʢʠʭ ʧʦʭʦʜʦʚ 

ʩʨʝʜʥʝʚʝʢʦʚʳʭ ʧʘʨʫʩʥʠʢʦʚ ʵʧʦʭʠ ɺʝʣʠʢʠʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʪʢʨʳʪʠʡ. 

ɸʩʠʤʤʝʪʨʠʷ ʬʦʨʤ ʥʦʩʦʚʦʡ ʠ ʢʦʨʤʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʝʡ ʢʦʨʧʫʩʘ ʧʨʠʜʘʝʪ 

ʩʫʜʥʫ ʩʚʦʡʩʪʚʘ ʬʣʶʛʝʨʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʝʪʨʫ ʠ ʚʦʣʥʝʥʠʶ, ʯʪʦ ʜʦʩʪʠ-

ʛʘʝʪʩʷ ʩʦʟʜʘʥʠʝʤ ʩʧʝʮʠʘʣʥɹʳʭ ʦʙʚʦʜʦʚ ʠ ʦʪʨʘʙʦʪʢʦʡ ʬʦʨʤʳ ʥʘʜʚʦʜʥʦʡ 

ʯʘʩʪʠ ʢʦʨʧʫʩʘ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʩʠʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʦʪ ʠʥʪʝʥʩʠʚʥʝʡ-

ʰʠʭ ʰʪʦʨʤʦʚʳʭ ʥʘʛʨʫʟʦʢ ʥʘ ʢʦʨʧʫʩ ʩʫʜʥʘ ʩʦ ʩʪʦʨʦʥʳ ʥʘʙʝʛʘʶʱʠʭ ʚʦʣ-

ʥʦʚʳʭ ʬʨʦʥʪʦʚ, ʠ ʪʘʢʦʡ ʘʩʠʤʤʝʪʨʠʠ ʚʧʦʣʥʝ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʙʝʟʦʧʘʩʥʦʛʦ 

ʦʞʠʜʘʥʠʷ ʫ ʤʦʨʷ ʭʦʨʦʰʝʡ ʧʦʛʦʜʳ ʙʝʟ ʘʢʪʠʚʥʳʭ ʜʝʡʩʪʚʠʡ ʵʢʠʧʘʞʘ.  

ʇʦʩʣʝʜʥʠʡ ʚʘʨʠʘʥʪ ʰʪʦʨʤʦʚʦʛʦ ʙʝʟʚʨʝʤʝʥʴʷ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝ-

ʤʝʥʠ ʚʳʥʫʞʜʝʥʥʦ ʚʢʣʶʯʘʝʪʩʷ ʜʣʷ çʩʧʘʩʝʥʠʷè ʥʝʤʦʨʝʭʦʜʥʦʛʦ ʩʫʜʥʘ ʚ 

ʰʪʦʨʤʦʚʦʤ ʤʦʨʝ ʧʨʠ ʧʨʝʜʝʣʴʥʦ ʚʳʩʦʢʦʡ ʥʘʛʨʫʟʢʝ ʥʘ ʛʣʘʚʥʳʝ ʤʘʰʠʥʳ ʠ 

ʨʫʣʝʚʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʟʘʩʪʘʚʣʷʷ ʵʢʠʧʘʞ ʠ ʧʘʩʩʘʞʠʨʦʚ ʪʝʨʧʝʪʴ ʥʝʚʳʥʦʩʠ-

ʤʳʝ ʫʩʣʦʚʠʷ ʦʙʠʪʘʝʤʦʩʪʠ; ʠ ʧʦʢʘ ʧʨʦʯʥʦʩʪʠ ʰʠʨʩʪʨʝʯʥʦʛʦ ʧʦʷʩʘ ʭʚʘʪʘ-

ʝʪ ʜʣʷ ʫʜʝʨʞʘʥʠʷ ʩʫʜʦʚʦʛʦ ʛʨʫʟʘ ʚ ʮʠʢʣʘʭ ʩʚʦʙʦʜʥʦʛʦ ʧʦʣʝʪʘ ʚ ʥʝʚʝʩʦ-

ʤʦʩʪʠ ʩ ʢʨʘʪʥʳʤ ʫʤʥʦʞʝʥʠʝʤ ʩʠʣ ʚʝʩʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʙʦʨʪʦʚʦʡ ʠ ʚʝʨʪʠ-

ʢʘʣʴʥʦʡ ʢʘʯʢʠ; ʧʦʢʘ ʙʝʟʤʝʨʥʳʝ ʧʝʨʝʛʨʫʟʢʠ ʙʦʨʪʦʚʳʭ ʤʝʭʘʥʠʟʤʦʚ ʥʝ 

ʧʨʝʦʜʦʣʝʚʘʶʪ ʧʨʦʯʥʦʩʪʥʳʝ ʙʘʨʴʝʨʳ ʠ ʨʝʩʫʨʩʳ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʛʣʘʚ-

ʥʳʭ ʤʘʰʠʥ ʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʚ ʩʪʦʣʴ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠ̫ ʭ. 

ʇʨʠ ʩʦʚʨʝʤʝʥʥʦʡ ʵʥʝʨʛʦʚʦʦʨʫʞʝʥʥʦʩʪʠ ʦʢʝʘʥʩʢʠʭ ʢʦʨʘʙʣʝʡ ʚ ʦʪ-

ʢʨʳʪʦʤ ʤʦʨʝ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʨʝʞʠʤʦʚ 
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ʰʪʦʨʤʦʚʦʛʦ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ, ʠ ʜʦʩʪʠʞʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʭʦʜʢʦʩʪʠ ʧʨʦ-

ʠʟʚʦʣʴʥʳʤʠ ʢʫʨʩʘʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʨʘʛʘʥʥʳʭ ʚʝʪʨʦʚ ʠ ʰʪʦʨʤʦʚʦʛʦ 

ʚʦʣʥʝʥʠʷ, ʜʣʷ ʯʝʛʦ ʥʝʦʙʭʦʜʠʤʘ ʪʱʘʪʝʣʴʥʘʷ ʠʥʞʝʥʝʨʥʘʷ ʦʪʨʘʙʦʪʢʘ ʦʙʚʦ-

ʜʦʚ, ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʠ ʦʙʱʝʢʦʨʘʙʝʣʴʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʩ ʙʝʟʫʩʣʦʚʥʳʤ ʩʦʛʣʘʩʦʚʘʥʠʝʤ ʚʩʝʭ ʪʨʝʙʦʚʘʥʠʡ 

ʩʫʜʦʚʦʜʠʪʝʣʝʡ ʧʦ ʫʩʣʦʚʠʷʤ ʧʨʘʢʪʠʯʝʩʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ 

ʬʣʦʪʘ ʚ ʟʘʜʘʥʥʦʤ ʤʦʨʩʢʦʤ ʨʘʡʦʥʝ. ʇʦʠʩʢ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʫʢʘʟʘʥʥʳʭ ʪʝʭ-

ʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʦʧʨʝʜʝʣʷʝʪ ʩʫʪʴ çʮʝʣʝʚʦʛʦ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʛʦ ʧʨʦʝʢ-

ʪʠʨʦʚʘʥʠʷ ʢʦʨʘʙʣʷè, ʢʣʶʯʝʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʦʛʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ 

ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ.  

ɺ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʢʦʨʘʙʣʷ ʚʘʞʥʦ ʧʨʝʜʫʩʤʘʪʨʠ-

ʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʘʩʩʠʚʥʦʛʦ ʰʪʦʨʤʦʚʘʥʠʷ ʢʫʨʩʦʤ ʥʦʩʦʤ ʥʘ ʚʦʣʥʫ, 

ʥʘʧʨʠʤʝʨ ʚ ʩʣʫʯʘʝ ʘʚʘʨʠʡʥʦʡ ʦʩʪʘʥʦʚʢʠ ʛʣʘʚʥʳʭ ʤʘʰʠʥ ʠʣʠ ʧʦʣʦʤʢʠ 

ʨʫʣʝʚʳʭ ʫʩʪʨʦʡʩʪʚ, ʯʪʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʠʩʢʫʩʩʪʚʝʥʥʳʤ 

ʚʦʩʩʦʟʜʘʥʠʝʤ ʜʦʩʪʦʠʥʩʪʚ ʜʨʝʚʥʠʭ ʩʫʜʦʚ (ʈʠʩ. 3) ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴ-

ʥʳʭ ʟʘʙʦʨʪʥr ʭ ʩʨʝʜʩʪʚ ʠʣʠ ʩʫʜʦʚʳʭ ʫʩʪʨʦʡʩʪʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʠʩʪʦʨʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ 

ʰʪʦʨʤʦʚʦʛʦ ʧʣʘʚʘʥʠʷ. 

ȴɝɞɚɜɔɣɑɝɖɔɕ ɚɛɧɞ ɔəɒɑəɑɜəɚɕ ɛɜɌɖɞɔɖɔ 

ɐɚɝɞɔɒɑəɔɫ Ɏɝɑɛɚɏɚɐəɚɏɚ ɘɚɜɑɡɚɐɝɞɎɌ 

ɼʨʝʚʥʠʝ ʝʛʠʧʝʪʩʢʠʝ ʩʫʜʘ (ʈʠʩ. 4) ʦʪʣʠʯʘʶʪʩʷ ʰʠʨʦʢʠʤ ʢʦʨʧʫʩʦʤ ʩ 

ʤʘʣʦʡ ʦʩʘʜʢʦʡ ʠ ʚʝʩʴʤʘ ʟʘʤʝʪʥʳʤ ʧʨʦʛʠʙʦʤ ʢʠʣʝʚʦʡ ʣʠʥʠʠ ʩ ʧʣʘʚʥʳʤʠ 

ʧʦʜʲʝʤʘʤʠ ʰʪʝʚʥʝʡ ʚ ʦʢʦʥʝʯʥʦʩʪʷʭ, ʯʪʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʣʫʞʠʪ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʜʭʦʜʦʚ ʢ ʧʦʣʦʛʦʤʫ ʨʝʯʥʦʤʫ ʙʝʨʝʛʫ, ʘ ʧʦʜ ʩʚʝʞʠʤʠ ʚʝʪ-

ʨʘʤʠ ʥʘ ʦʪʢʨʳʪʳʭ ʚʦʜʦʝʤʘʭ ʦʪʯʘʩʪʠ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʟʘʙʨʳʟʛʠʚʘʝʤʦʩʪʴ 

ʛʨʫʟʦʚ ʥʘ ʢʦʩʳʭ ʢʫʨʩʘʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʦʣʥʝʥʠʷ. ʉʝʜʣʦʚʘʪʦʩʪʴ ʣʠʥʠʠ 

ʙʦʨʪʘ ʠ ʨʝʞʠʤ ʶʣʝʥʠʷ ʢʦʨʤʦʚʳʤʠ ʛʨʝʙʥʳʤʠ ʚʝʩʣʘʤʠ ʩʣʫʞʘʪ ʜʦʩʪʠʞʝ-

ʥʠʶ ʭʦʜʢʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʡ ʢʘʯʢʠ ʥʘ ʚʦʣʥʝʥʠʠ, ʩ ʫʚʝʨʝʥʥʳʤ 

ʫʜʝʨʞʘʥʠʝʤ ʢʫʨʩʘ ʧʦ ʤʠʥʠʤʫʤʫ ʟʘʣʠʚʘʝʤʦʩʪʠ ʧʨʠ ʚʩʪʨʝʯʘʭ ʩ ʜʝʚʪ̫ʳʤʠ 

ʚʘʣʘʤʠ ʛʨʫʧʧʦʚʳʭ ʩʪʨʫʢʪʫʨ ʩʚʝʞʠʭ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ, ʢʦʪʦʨʳʝ ʚ ʜʠʥʘ-

ʤʠʢʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʚʦʡʩʪʚʘʤʠ ʤʘʣʦʧʦʜʚʠʞʥʳʭ ʩʪʦʷʯʠʭ ʚʘʣʦʚ. ʕʪʠ 

ʞʝ ʢʦʨʤʦʚʳʝ ʧʣʘʚʥʠʢʦʚʳʝ ʚʝʩʣʘ ʩʪʘʥʦʚʷʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤʠ ʜʚʠʞʠʪʝʣʷ-

ʤʠ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʭʦʜʘ ʥʘ ʚʩʪʨʝʯʥʳʭ ʪʝʯʝʥʠʷʭ ʧʦʣʥʦʚʦʜʥʳʭ ʨʝʢ. 
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ʅʝʣʴʟʷ ʫʪʚʝʨʞʜʘʪʴ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʙʝʟʦʧʘʩʥʦʛʦ ʚʳʭʦʜʘ ʧʦʜʦʙʥʳʭ 

ʧʣʦʩʢʦʜʦʥʥʳʭ ʩʫʜʦʚ ʥʘ ʥʝʨʝʛʫʣʷʨʥʦʝ ʧʨʠʙʨʝʞʥʦʝ ʚʦʣʥʝʥʠʝ ʚ ʦʪʢʨʳʪʦʤ 

ʤʦʨʝ. ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʧʨʦʯʥʦʩʪʴ ʠ ʙʦʣʴʰʘʷ ʰʠʨʠʥʘ ʢʦʨʧʫʩʘ ʤʦʛʫʪ ʧʨʠ-

ʚʝʩʪʠ ʢ ʨʘʩʰʠʚʢʝ ʙʦʨʪʘ ʠ/ʠʣʠ ʢ ʥʝʠʟʙʝʞʥʦʤʫ ʟʘʣʠʚʘʥʠʶ ʚ ʫʩʣʦʚʠʷʭ 

ʰʪʦʨʤʦʚʦʛʦ ʚʝʪʨʘ ʠ ʯʨʝʟʚʳʯʘʡʥʦ ʦʧʘʩʥʦʛʦ ʚʦʣʥʝʥʠʷ ʥʘ ʧʨʠʙʨʝʞʥʳʭ 

ʤʝʣʢʦʚʦʜʴʷʭ. 

 

ʈʠʩ. 4. ʂʦʨʧʫʩ ʜʨʝʚʥʝʛʦ ʝʛʠʧʝʪʩʢʦʛʦ ʩʫʜʥʘ ʧʨʠʩʧʦʩʦʙʣʝʥ ʜʣʷ ʨʝʯʥʦʛʦ ʧʣʘʚʘ-

ʥʠʷ ʩ ʯʘʩʪʳʤʠ ʧʦʜʭʦʜʘʤʠ ʢ ʧʦʣʦʛʦʤʫ ʥʝʦʙʦʨʫʜʦʚʘʥʥʦʤʫ ʙʝʨʝʛʫ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʰʪʦʨʤʦʚʦʡ ʤʦʨʝʭʦʜʥʦʩʪʠ ʧʨʠ ʫʩʣʦʚʠʠ ʥʝʟʘʣʠʚʘ-

ʝʤʦʩʪʠ ʙʝʩʧʘʣʫʙʥʦʛʦ ʩʫʜʥʘ, ʬʦʨʤʘ ʢʦʨʧʫʩʘ ʜʦʣʞʥʘ ʦʙʣʘʜʘʪʴ ʩʣʝʜʫʶ-

ʱʠʤʠ ʦʩʦʙʝʥʥʦʩʪʤ̫ʠ: 

- ɹʦʣʴʰʦʝ ʦʪʥʦʰʝʥʠʝ ʰʠʨʠʥʳ ʢ ʚʳʩʦʪʝ ʢʦʨʧʫʩʘ ʚ ʨʘʡʦʥʝ ʤʠʜʝʣʴ-

ʰʧʘʥʛʦʫʪʘ (ɺ/ʅ > 3õ4); ʩʝʜʣʦʚʘʪʦʩʪʴ ʣʠʥʠʠ ʙʦʨʪʘ ʩ ʨʘʟʚʠʪʳʤʠ 

ʩʢʫʣʘʤ ʠ ʚʳʩʦʢʠʤ ʰʪʝʚʥʷʤ ʚ ʦʢʦʥʝʯʥʦʩʪʷʭ; 

- ʅʠʟʢʠʡ ʥʘʜʚʦʜʥʳʡ ʙʦʨʪ, ʥʝ ʚʦʩʧʨʠʥʠʤʘʶʱʠʡ ʢʨʝʥʷʱʝʛʦ ʜʘʚʣʝʥʠʷ 

ʚʝʪʨʘ, ʠ ʰʠʨʦʢʠʡ ʢʦʨʧʫʩ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʠʟʙʳʪʦʯʥʫʶ ʧʦʧʝʨʝʯʥʫʶ 

ʦʩʪʦʡʯʠʚʦʩʪʴ ʩ ʨʝʟʢʦʡ ʙʦʨʪʦʚʦʡ ʢʘʯʢʦʡ ʩʠʥʭʨʦʥʥʦ ʩ ʜʠʥʘʤʠʢʦʡ 

ʢʨʫʪʠʟʥʳ ʧʦʚʝʨʭʥʦʩʪʠ ʰʪʦʨʤʦʚʦʡ ʚʦʣʥʳ; 

- ʆʢʨʫʛʣʘʷ ʬʦʨʤʘ ʤʠʜʝʣʴ-ʰʧʘʥʛʦʫʪʘ ʠ ʨʘʟʚʘʣ ʙʦʨʪʦʚ ʥʘ ʫʨʦʚʥʝ ʜʝʡ-

ʩʪʚʫʶʱʝʡ ʚʘʪʝʨʣʠʥʠʠ ʩʦʟʜʘʶʪ ʢʨʫʪʳʝ ʚʝʪʚʠ ʥʘ ʜʠʘʛʨʘʤʤʘʭ 

ʥʘʯʘʣʴʥʦʡ ʩʪʘʪʠʯʝʩʢʦʡ ʦʩʪʦʡʯʠʚʦʩʪʠ, ʯʪʦ ʧʨʠ ʥʠʟʢʦʤ ʮʝʥʪʨʝ 

ʪ̫ʞʝʩʪʠ ʧʦʟʚʦʣʷʝʪ ʩʫʜʥʫ ʫʜʝʨʞʠʚʘʪʴʩʷ ʥʘ ʥʘʢʣʦʥʥʦʡ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʚʦʣʥʳ ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʟʘʣʠʚʘʝʤʦʩʪʠ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ; 
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- ɿʘʫʞʝʥʥʳʝ ʠ ʚʳʩʦʢʠʝ V-ʦʙʨʘʟʥʳʝ ʰʧʘʥʛʦʫʪʳ ʚ ʥʦʩʫ ʠ ʚ ʢʦʨʤʝ ʩʧʦ-

ʩʦʙʩʪʚʫʶʪ ʜʝʤʧʬʠʨʦʚʘʥʠʶ ʢʠʣʝʚʦʡ ʢʘʯʢʠ. ʊʘʢʠʝ ʰʧʘʥʛʦʫʪʳ ʚ 

ʦʢʦʥʝʯʥʦʩʪʷʭ çʨʘʩʪʘʣʢʠʚʘʶʪè ʚʦʜʫ ʧʨʠ ʩʠʣʴʥʦʡ ʢʠʣʝʚʦʡ ʢʘʯʢʝ, ʩʦ-

ʟʜʘʚʘʷ ʜʠʥʘʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʥʝʟʘʣʠʚʘʝʤʦʩʪʠ ʚ ʦʢʦʥʝʯʥʦʩʪʷʭ; 

- ɺʦʣʥʦʘʢʪʠʚʥʘʷ ʯʘʩʪʴ ʢʦʨʧʫʩʘ ʜʝʣʘʝʪʩʷ ʩʠʤʤʝʪʨʠʯʥʦʡ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʤʠʜʝʣʴ-ʰʧʘʥʛʦʫʪʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʫʩʣʦʚʠʝʤ ʚʳʨʘʚ-

ʥʠʚʘʥʠʷ ʢʦʨʧʫʩʘ ʧʘʨʘʣʣʝʣʴʥʦ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʣʥʳ. ɼʣʷ ʫʜʝʨʞʘʥʠʷ 

ʢʫʨʩʘ ʠ ʭʦʜʘ ʣʘʛʦʤ ʢ ʚʦʣʥʝ ʩʪʘʥʦʚʠʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʪʷʛʦʚʳʭ ʫʩʠʣʠʡ 

ʥʘ ʢʦʨʤʦʚʦʤ ʚʝʩʣʝ-ʧʣʘʚʥʠʢʝ. 

ɺʚʠʜʫ ʨʝʟʢʦʡ ʢʘʯʢʠ ʵʪʦʪ ʨʝʞʠʤ ʧʣʘʚʘʥʠʷ ʥʝʚʦʟʤʦʞʝʥ ʜʣʷ ʢʨʫʧ-

ʥʳʭ ʩʫʜʦʚ, ʥʝ ʦʙʣʘʜʘʶʱʠʭ ʩʪʦʣʴ ʚʳʩʦʢʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʨʦʯʥʦʩʪʴʶ 

ʢʦʨʧʫʩʘ. ʇʦ ʭʦʜʫ ʣʘʛʦʤ ʢ ʚʦʣʥʝ ʪʨʝʙʫʶʪʩʷ ʘʢʪʠʚʥʳʝ ʜʝʡʩʪʚʠʷ ʨʫʣʝʚʦʛʦ 

ʧʦ ʫʜʝʨʞʘʥʠʶ ʢʫʨʩʘ ʚʜʦʣʴ ʚʦʣʥʦʚʳʭ ʬʨʦʥʪʦʚ. ʇʨʠ ʦʧʣʦʰʥʦʩʪʠ ʥʦʩ ʠʣʠ 

ʢʦʨʤʘ ʩʫʜʥʘ ʤʦʛʫʪ çʚʟʣʝʪʝʪʴè ʥʘ ʛʨʝʙʥʝ ʚʦʣʥʳ, ʠ ʚ ʧʘʜʝʥʠʠ ʩʫʜʥʦ ʣʠʙʦ 

ʦʧʨʦʢʠʥʝʪʩʷ, ʣʠʙʦ ʟʘʯʝʨʧʥʝʪ ʦʧʘʩʥʳʡ ʧʦʪʦʢ ʚʦʜʳ ʚʥʫʪʨʴ ʢʦʨʧʫʩʘ. 

ȬɖɞɔɎəɚɑ ɘɌəɑɎɜɔɜɚɎɌəɔɑ ɝ ɡɚɐɚɘ 

ɛɚ ɤɞɚɜɘɚɎɚɕ Ɏɚɗəɑ 

 

ʈʠʩ. 5. ʆʙʚʦʜʳ ʢʦʨʧʫʩʘ ʫʯʠʪʳʚʘʶʪ ʦʩʦʙʝʥʥʦʩʪʠ ʰʪʦʨʤʦʚʦʛʦ ʧʣʘʚʘʥʠʷ ʧʦ 

ʚʦʣʥʝ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʰʪʦʨʤʦʚʳʭ ʧʘʨʫʩʦʚ ʠ ʥʘʚʝʩʥʦʛʦ ʨʫʣʷ 
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ʈʫʩʩʢʠʝ ʧʦʤʦʨʳ ʘʢʪʠʚʥʳʤ ʰʪʦʨʤʦʚʳʤ ʭʦʜʦʤ ʧʦ ʚʦʣʥʝ ʧʦʜ ʩʝʚʝʨ-

ʥʳʤʠ ʚʝʪʨʘʤʠ ʫʭʦʜʠʣʠ ʚ ʫʢʨʳʪʠʷ ʚ ʧʨʠʙʨʝʞʥʳʭ ʰʭʝʨʘʭ, ʣʠʙʦ ʧʨʷʪʘʣʠʩʴ 

ʚ ʙʠʪʳʭ ʣʴʜʘʭ ʥʘ ʶʞʥʳʭ ʛʨʘʥʠʮʘʭ ʘʨʢʪʠʯʝʩʢʠʭ ʣʴʜʦʚ ʧʨʠ ʚʝʪʨʘʭ ʶʞ-

ʥʳʭ. ɺʝʩʴʤʘ ʦʧʘʩʥʳʡ ʭʦʜ, ʧʨʠ ʢʦʪʦʨʦʤ ʜʦʣʛʠʡ ʘʚʨʘʣ ʥʘ ʰʪʦʨʤʦʚʦʡ ʧʘ-

ʨʫʩʥʦʡ ʚʘʭʪʝ, ʭʦʣʦʜ ʠ ʠʟʥʫʨʷʶʱʘʷ ʢʘʯʢʘ ʚʳʤʘʪʳʚʘʣʠ ʵʢʠʧʘʞʠ ʨʫʩʩʢʠʭ 

ʢʦʯʝʡ (ʈʠʩ. 5), ʫʛʨʦʞʘʷ ʥʝʧʨʝʜʚʠʜʝʥʥʳʤʠ ʦʧʘʩʥʦʩʪʷʤʠ ʫʜʘʨʦʚ ʦʯʝʨʝʜ-

ʥr ʭ ʛʨʝʙʥʝʡ ʧʦʧʫʪʥʦʡ ʠʣʠ ʢʦʩʦʡ ʰʪʦʨʤʦʚʦʡ ʚʦʣʥʳ. 

ʌʦʨʤʘ ʢʦʨʧʫʩʘ ʠ ʧʘʨʫʩʥʦʝ ʚʦʦʨʫʞʝʥʠʝ ʢʦʨʘʙʣʷ ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʭʦ-

ʜʘ ʧʦ ʚʦʣʥʝ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʦʩʦʙʳʤʠ ʧʨʦʝʢʪʥʳʤʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥ-

ʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ: 

- ʂʦʨʧʫʩ ʩʫʜʥʘ ʜʦʣʞʝʥ ʠʤʝʪʴ ʧʦʣʥʳʝ ʢʦʨʤʦʚʳʝ ʦʙʚʦʜʳ ʙʝʟ ʢʦʥʩʦʣʴ-

ʥʦʛʦ ʪʨʘʥʮʘ, ʯʪʦʙʳ ʥʝ ʜʦʧʫʩʢʘʣʩʷ ʟʘʭʚʘʪ ʩʫʜʥʘ ʧʦʧʫʪʥʦʡ ʚʦʣʥʦʡ. 

ʂʦʨʤʦʚʦʡ ʨʫʣʴ ʟʘʛʣʫʙʣʷʝʪʩʷ, ʝʛʦ ʧʝʨʦ ʚʩʝʛʜʘ ʥʠʞʝ ʫʨʦʚʥʷ ʧʦʜʦʰʚʳ 

ʚʦʣʥʳ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʛʨʝʙʥʝʡ 

ʧʦʧʫʪʥʳʭ ʚʦʣʥ, ʛʜʝ ʧʦʪʦʢ ʚʦʜʳ ʦʙʛʦʥʷʝʪ ʩʫʜʥʦ. 

- ʐʪʦʨʤʦʚʦʡ ʧʘʨʫʩ ʩʦ ʩʤʝʱʝʥʠʝʤ ʮʝʥʪʨʘ ʧʘʨʫʩʥʦʩʪʠ ʚ ʥʦʩ, ʯʪʦ ʩ 

ʧʦʣʥʦʡ ʢʦʨʤʦʡ ʠ ʦʙʪʝʢʘʝʤʳʤʠ ʥʦʩʦʚʳʤʠ ʦʙʚʦʜʘʤʠ ʩʣʫʞʠʪ ʫʧʨʘʚ-

ʣʷʝʤʦʩʪʠ ʩ ʙʳʩʪʨʳʤ ʭʦʜʦʤ ʧʦ ʚʝʪʨʫ ʠ ʚʦʣʥʝ. ʅʦʩʦʚʘʷ ʦʢʦʥʝʯʥʦʩʪʴ 

ʙʝʟ ʟʘʦʩʪʨʝʥʥʦʛʦ ʠ ʢʠʣʝʚʘʪʦʛʦ ʬʦʨʰʪʝʚʥʷ, ʮʝʥʪʨ ʙʦʢʦʚʦʛʦ ʩʦʧʨʦ-

ʪʠʚʣʝʥʠʷ ʩʤʝʱʝʥ ʙʣʠʞʝ ʢ ʢʦʨʤʝ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʘ 

ʰʪʦʨʤʦʚʦʤ ʢʫʨʩʝ. 

- ʐʪʦʨʤʦʚʦʡ ʭʦʜ ʧʦ ʚʦʣʥʝ ʧʦʜʦʙʝʥ ʩʢʦʨʦʩʪʥʦʡ ʛʦʥʢʝ ʩ ʠʩʧʳʪʘʥʠʝʤ 

ʧʨʦʯʥʦʩʪʠ ʧʘʨʫʩʥʦʛʦ ʚʦʦʨʫʞʝʥʠʷ ʠ ʧʨʝʜʝʣʴʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ ʩʠʣ 

ʵʢʠʧʘʞʘ. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʢʦʨʧʫʩ ʚʩʝ ʞʝ ʟʘʭʚʘʪʳʚʘʝʪʩʷ ʚʦʣʥʦʡ ʠ 

ʩʪʘʚʠʪʩʷ ʣʘʛʦʤ, ʪʦ ʚʦʟʤʦʞʥʦ ʦʧʨʦʢʠʜʳʚʘʥʠʝ ʧʨʠ ʙʳʩʪʨʦʤ ʨʘʟʚʦ-

ʨʦʪʝ ʧʦʜ ʚʦʣʥʫ, ʣʠʙʦ ʧʦʣʦʩʢʘʥʠʝ ʠ ʩʨʳʚ ʧʨʷʤʦʛʦ ʧʘʨʫʩʘ,  

ɿʘʣʠʚʘʝʤʦʩʪʴ ʚʝʨʭʥʠʭ ʧʘʣʫʙ ʧʨʠ ʭʦʜʝ ʠʣʠ ʜʝʣʴʬʠʥʠʨʦʚʘʥʠʠ ʧʦ 

ʚʦʣʥʝ ʥʝ ʠʩʢʣʶʯʘʝʪʩʷ, ʥʦ ʫʛʨʦʟʘ ʢʦʨʤʯʝʤʫ ʫ ʨʫʤʧʝʣʷ ʠ ʧʘʨʫʩʥʦʡ ʢʦʤʘʥ-

ʜʝ ʥʘ ʚʝʨʭʥʝʡ ʧʘʣʫʙʝ ʫʤʝʨʝʥʘ ʦʩʣʘʙʣʝʥʥʳʤ ʧʦʪʦʢʦʤ ʚ ʛʨʝʙʥʝ ʧʦʧʫʪʥʦʡ 

ʚʦʣʥʳ ʟʘ ʩʯʝʪ ʭʦʜʘ ʩʫʜʥʘ ʚʧʝʨʝʜ, ʯʪʦ ʧʨʠ ʜʦʣʞʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʠ ʦʧʳʪ-

ʥʦʩʪʠ ʵʢʠʧʘʞʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʧʝʭʫ ʩʪʦʣʴ ʣʠʭʦʛʦ ʰʪʦʨʤʦʚʦʛʦ ʤʘʥʝʚʨʠ-

ʨʦʚʘʥʠʷ. ɺ ʦʪʢʨʳʪʦʤ ʦʢʝʘʥʝ ʠ ʚ ʟʦʥʘʭ ʧʨʠʙʨʝʞʥʳʭ ʤʝʣʢʦʚʦʜʠʡ ʚʝʪʨʦ-

ʚʳʝ ʚʦʣʥʳ ʤʦʛʫʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʣʘʜʳʚʘʪʴʩʷ ʩ ʠʥʪʝʥʩʠʚʥʦʡ ʠʥʦʨʦʜ-

ʥʦʡ ʟʳʙʴʶ, ʠ ʘʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʰʪʦʨʤʦʚʳʤ ʭʦʜʦʤ ʢʨʘʡʥʝ ʟʘʪʨʫʜʥʷ-
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ʝʪʩʷ ʚʚʠʜʫ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʩʪʠ ʥʘʧʨʘʚʣʝʥʠʷ ʚʩʪʨʝʯʠ ʩ ʛʨʝʙʥʷʤʠ ʚʦʣʥ, ʠ 

ʘʢʪʠʚʥʦʝ ʰʪʦʨʤʦʚʦʝ ʤʘʥʝʚʨʠʨʦʚʘʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʦʧʘʩʥʳʤ. 

ȭɑɓɚɛɌɝəɚɑ ɤɞɚɜɘɚɎɌəɔɑ əɚɝɚɘ əɌ Ɏɚɗəɟ 

ʅʘ ʚʟʚʦʣʥʦʚʘʥʥʦʤ ʤʦʨʝ ʥʝʚʦʟʤʦʞʥʦ ʫʧʨʘʚʠʪʴʩʷ ʩ ʣʝʛʢʠʤʠ ʚʝʩʣʘ-

ʤʠ ʤʘʣʝʥʴʢʦʡ ʰʣʶʧʢʠ. ʇʦʨʳʚʠʩʪʳʡ ʰʪʦʨʤʦʚʦʡ ʚʝʪʝʨ ʩʧʦʩʦʙʝʥ ʧʨʝʚʨʘ-

ʪʠʪʴ ʧʘʨʫʩʘ ʠ ʨʘʥʛʦʫʪ ʚ ʠʩʪʦʯʥʠʢ ʩʝʨʴʝʟʥʦʡ ʦʧʘʩʥʦʩʪʠ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʧʘ-

ʨʫʩʥʦʡ ʢʦʤʘʥʜʳ, ʥʦ ʠ ʜʣʷ ʩʘʤʦʛʦ ʢʦʨʘʙʣʷ. ʀ ʪʦʣʴʢʦ ʢʦʨʤʦʚʳʝ ʚʝʩʣʘ-

ʧʣʘʚʥʠʢʠ ʥʘ ʢʦʨʤʦʚʦʤ ʶʪʝ ʩʧʦʩʦʙʥʳ ʫʜʝʨʞʘʪʴ ʢʦʨʘʙʣʴ ʥʘ ʢʫʨʩʝ ʚ ʫʩʣʦ-

ʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʛʦ ʚʦʣʥʝʥʠʷ, ʘ ʧʨʠ ʫʩʠʣʝʥʠʠ ʚʝʪʨʘ ï ʧʨʦʪʠʚʦʩʪʦʷʪʴ 

ʰʢʚʘʣʴʥʳʤ ʫʜʘʨʘʤ ʫʨʘʛʘʥʥʦʛʦ ʚʝʪʨʘ ʠ ʛʨʝʙʥʝʡ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ. 

 

ʈʠʩ. 6. ɸʩʠʤʤʝʪʨʠʯʥʦʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʠʜʝʣʴ-ʰʧʘʥʛʦʫʪʘ ʧʘʨʫʩʥʦ-ʛʨʝʙʥʦʝ 

ʩʫʜʥʦ ʩʧʦʩʦʙʥʦ ʫʜʝʨʞʠʚʘʪʴ ʰʪʦʨʤʦʚʦʡ ʢʫʨʩ ʥʦʩʦʤ ʥʘ ʚʦʣʥʫ, ʠ ʤʘʥʝʚʨʠʨʦʚʘʪʴ 

ʥʘ ʚʦʣʥʝʥʠʠ ʶʣʝʥʠʝʤ ʢʦʨʤʦʚʳʭ ʚʝʩʝʣ-ʧʣʘʚʥʠʢʦʚ 

ɺʩʝʧʦʛʦʜʥʦʝ ʤʦʨʝʭʦʜʩʪʚʦ ʜʦʩʪʠʛʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʦʙʱʝʘʨʭʠʪʝʢ-

ʪʫʨʥʳʭ ʢʦʨʘʙʣʝʩʪʨʦʠʪʝʣʴʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʩʥʠʞʝʥʠʷ ʫʛʨʦʟ ʦʪ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʥʘ ʢʦʨʘʙʣʴ ʛʨʝʙʥʝʡ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ ʠ ʰʢʚʘʣʴʥʳʭ ʚʝʪʨʦʚ. ʆʧʪʠ-

ʤʘʣʴʥʳʝ ʠʥʞʝʥʝʨʥʳʝ ʨʝʰʝʥʠʷ ʧʨʠʤʝʥʷʣʠʩʴ ʥʘ ʜʨʝʚʥʝʤ ʬʠʥʠʢʠʡʩʢʦʤ 

ʢʦʨʘʙʣʝ (ʈʠʩ. 6) ʩʦ ʩʤʝʰʝʥʥʳʤ ʚ ʥʦʩ ʮʝʥʪʨʦʤ ʚʝʣʠʯʠʥʳ ʠ ʮʝʥʪʨʦʤ ʧʘ-

ʨʫʩʥʦʩʪʠ ï ʙʣʠʞʝ ʢ ʢʦʨʤʝ. ʆʪʩʫʪʩʪʚʠʝ ʧʣʘʚʥʠʢʦʚʦʛʦ ʘʭʪʝʨʰʪʝʚʥʷ ʠ ʟʘ-

ʦʩʪʨʝʥʥʳʡ ʙʫʣʴʙʦʚʳʡ ʥʦʩ ʩʦʟʜʘʶʪ ʵʪʦʤʫ ʢʦʨʘʙʣʶ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ ʫʧʨʘʚʣʷʝʤʦʛʦ ʠ ʧʘʩʩʠʚʥʦʛʦ ʰʪʦʨʤʦʚʘʥʠʷ ʥʘ ʢʫʨʩʝ ʥʦʩʦʤ ʥʘ 

ʚʦʣʥʫ. ʊʘʢʦʡ ʢʦʨʘʙʣʴ ʠʤʝʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʫʶ ʦʩʘʜʢʫ ʠ ʥʝ ʤʦʞʝʪ 

ʧʦʜʭʦʜʠʪʴ ʢ ʧʦʣʦʛʦʤʫ ʥʝʦʙʦʨʫʜʦʚʘʥʥʦʤʫ ʙʝʨʝʛʫ (ʨʘʟʚʝ ʯʪʦ, ʢʦʨʤʦʡ 
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ʚʧʝʨʝʜ), ʠ ʦʪʯʘʩʪʠ ʫʪʨʘʯʠʚʘʝʪ ʙʦʝʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠ ʦʙʱʝʤ ʩʥʠʞʝʥʠʠ 

ʭʦʜʢʦʩʪʠ ʠ ʤʘʥʝʚʨʝʥʥʦʩʪʠ ʥʘ ʪʠʭʦʡ ʚʦʜʝ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʳ ʢʦʨʧʫʩʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʙʝʟʦʧʘʩʥʦʝ ʰʪʦʨ-

ʤʦʚʘʥʠʝ ʧʦʜʦʙʥʦ ʬʣʶʛʝʨʫ ʥʘ ʢʫʨʩʝ ʥʘʚʩʪʨʝʯʫ ʚʝʪʨʫ ʠ ʚʦʣʥʝʥʠʶ: 

- ɿʘʦʩʪʨʝʥʥʳʡ ʬʦʨʰʪʝʚʝʥʴ ʠ ʥʦʩʦʚʦʡ ʙʫʣʴʙ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʪ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʘ ʢʫʨʩʝ ʥʘʚʩʪʨʝʯʫ ʚʦʣʥʝʥʠʶ, ʧʨʠ ʵʪʦʤ ʜʠʥʘʤʠʯʝ-

ʩʢʠʡ ʮʝʥʪʨ ʢʘʯʢʠ ʠ ʨʳʩʢʘʥʠʷ ʩʤʝʱʘʝʪʩʷ ʙʣʠʞʝ ʢ ʬʦʨʰʪʝʚʥʶ, ʩʧʦ-

ʩʦʙʩʪʚʫʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʧʨʦʜʦʣʥɹʦʡ ʢʘʯʢʠ; 

- ʉʤʝʱʝʥʠʝ ʚ ʢʦʨʤʫ ʮʝʥʪʨʘ ʥʘʜʚʦʜʥʦʡ ʧʘʨʫʩʥʦʩʪʠ ʩʣʫʞʠʪ ʜʣʷ ʚʦʩ-

ʧʨʠʷʪʠʷ ʩʠʣʳ ʚʝʪʨʘ ʠ ʧʨʠʚʝʜʝʥʠʠ ʢʦʨʘʙʣʷ ʥʦʩʦʤ ʥʘ ʚʦʣʥʫ. ʅʠʟʢʠʡ 

ʙʘʢ ʧʨʠʥʠʤʘʝʪ ʥʘ ʩʝʙʷ ʛʨʝʙʥʠ ʚʩʪʨʝʯʥʳʭ ʚʦʣʥ, ʤʦʥʦʣʠʪʥʦʩʪʴ 

ʬʨʦʥʪʘ ʢʦʪʦʨʳʭ ʥʘʨʫʰʘʝʪʩʷ ʥʦʩʦʚʳʤ ʢʥʷʚʜʠʛʝʜʦʤ ʠ ʙʫʰʧʨʠʪʦʤ; 

- ʇʣʘʚʥʳʡ ʧʦʜʲʝʤ ʜʥʠʱʘ ʚ ʢʦʨʤʝ ʠ ʥʘʚʠʩʘʥʠʝ ʢʦʨʤʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ 

ʚʳʩʦʢʦ ʥʘʜ ʚʦʜʦʡ ʨʘʩʢʨʝʧʦʱʘʶʪ ʨʳʩʢʘʥʠʝ. ʂʦʨʤʦʚʳʝ ʚʝʩʣʘ-

ʧʣʘʚʥʠʢʠ ʩʦʟʜʘʶʪ ʣʶʙʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʪʷʛʠ ʧʨʠ ʤʘʥʝʚʨʠʨʦʚʘʥʠʠ ʚ 

ʩʚʝʞʫʶ ʧʦʛʦʜʫ, ʢʦʛʜʘ ʙʦʨʪʦʚʳʝ ʚʝʩʣʘ ʩʪʘʥʦʚʷʪʩʷ ʥʝʵʬʬʝʢʪʠʚʥʳ-

ʤʠ ʠ ʦʧʘʩʥʳʤʠ ʜʣʷ ʛʨʝʙʮʦʚ, ʘ ʧʘʨʫʩ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʧʨʠ-

ʜʘʥʠʷ ʢʦʨʘʙʣʶ ʩʚʦʡʩʪʚ çʰʪʦʨʤʦʚʦʛʦ ʬʣʶʛʝʨʘè. 

ɀɗɚɞ Ȯɑɗɔɖɔɡ ɏɑɚɏɜɌɠɔɣɑɝɖɔɡ ɚɞɖɜɧɞɔɕ 

ɔ ɚɝɎɚɑəɔɫ ɚɖɑɌəɚɎ 

 

ʈʠʩ. 7. çɼʚʘ ʢʦʨʘʙʣʷ ʥʘ ʨʝʡʜʝè (ɸʥʜʨʠʩ ɺʘʥ ʕʨʪʬʝʣʴʪ, 1590-1652 ʛʛ., ʌʣʘʥʜ-

ʨʠʷ). ʉʨʝʜʥʝʚʝʢʦʚʳʝ ʢʦʨʘʙʣʠ ʵʧʦʭʠ ɺʝʣʠʢʠʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʪʢʨʳʪʠʡ 
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ɺʩʝʧʦʛʦʜʥʦʝ ʤʦʨʝʭʦʜʩʪʚʦ ʚʦʩʪʨʝʙʦʚʘʣʦ ʠʥʞʝʥʝʨʥʦʝ ʦʙʫʩʪʨʦʡʩʪʚʦ 

ʤʦʨʩʢʠʭ ʘʢʚʘʪʦʨʠʡ, ʜʣʷ ʢʨʫʧʥʳʭ ʩʫʜʦʚ ʫʛʣʫʙʣʷʣʠʩʴ ʬʘʨʚʘʪʝʨʳ ʠ ʩʪʨʦ-

ʠʪʴʩʷ ʢʨʝʧʢʠʝ ʧʨʠʯʘʣʳ, ʫʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʤʘʷʢʠ ʠ ʥʘʚʠʛʘʮʠʦʥʥʳʝ ʟʥʘʢʠ 

ʜʣʷ ʚʩʝʧʦʛʦʜʥʦʡ ʧʨʦʚʦʜʢʠ ʩʫʜʦʚ ʚʙʣʠʟʠ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʦʧʘʩʥʦʩʪʝʡ ï 

ʧʨʠʙʨʝʞʥʳʭ ʩʢʘʣ ʠ ʦʪʤʝʣʝʡ. 

ɼʦʩʪʠʞʝʥʠʝʤ ʩʨʝʜʥʝʚʝʢʦʚʦʛʦ ʢʦʨʘʙʣʝʩʪʨʦʝʥʠʷ ʧʦ ʧʨʘʚʫ ʩʪʘʣʠ ʧʘ-

ʨʫʩʥʳʝ ʛʘʣʠʦʥʳ (ʈʠʩ. 7), ʧʨʠʰʝʜʰʠʝ ʠʟ ʀʩʧʘʥʠʠ XVI ʚʝʢʘ. ɻʘʣʠʦʥ ʦʧ-

ʪʠʤʠʟʠʨʦʚʘʥ ʜʣʷ ʭʦʜʘ ʧʦʜ ʧʘʨʫʩʘʤʠ ʧʨʠ ʩʚʝʞʠʭ ʚʝʪʨʘʭ, ʠ ʙʝʟʦʧʘʩʥʦʛʦ 

ʰʪʦʨʤʦʚʘʥʠʷ ʥʦʩʦʤ ʥʘ ʚʦʣʥʫ ʧʨʠ ʫʨʘʛʘʥʥʦʤ ʫʩʠʣʝʥʠʠ ʚʝʪʨʘ. 

ʆʩʥʦʚʥʳʝ ʪʝʟʠʩʳ ʦ ʬʦʨʤʝ ʢʦʨʧʫʩʘ ʠ ʦʙʱʝʢʦʨʘʙʝʣʴʥʦʡ ʘʨʭʠʪʝʢʪʫ-

ʨʝ ʧʘʨʫʩʥʦʛʦ ʢʦʨʘʙʣʷ ʧʦʚʳʰʝʥʥʦʡ ʰʪʦʨʤʦʚʦʡ ʤʦʨʝʭʦʜʥʦʩʪʠ: 

- ʈʘʟʚʠʪʘʷ ʢʦʨʤʦʚʘʷ ʥʘʜʩʪʨʦʡʢʘ ʩʤʝʱʘʝʪ ʮʝʥʪʨ ʧʘʨʫʩʥʦʩʪʠ ʚ ʢʦʨ-

ʤʫ, ʘ ʙʦʣʴʰʘʷ ʰʠʨʠʥʘ ʠ ʧʦʣʥʦʪʘ ʥʦʩʦʚʳʭ ʰʧʘʥʛʦʫʪʦʚ ʧʝʨʝʥʦʩʠʪ 

ʮʝʥʪʨ ʚʝʣʠʯʠʥʳ ʚ ʥʦʩʦʚʫʶ ʯʘʩʪʴ ʢʦʨʧʫʩʘ. ɺ ʰʪʦʨʤ ʪʘʢʦʡ ʢʦʨʘʙʣʴ 

ʧʦʜʦʙʥʦ ʬʣʶʛʝʨʫ ʜʝʨʞʠʪ ʢʫʨʩ ʥʦʩʦʤ ʥʘ ʚʦʣʥʫ ʙʝʟ ʭʦʜʘ; 

- ʇʣʘʚʥʠʢʦʚʳʡ ʘʭʪʝʨʰʪʝʚʝʥʴ ʠ ʤʘʣʘʷ ʧʦʣʥʦʪʘ ʢʦʨʤʦʚʳʭ ʰʧʘʥʛʦʫ-

ʪʦʚ ʧʦʟʚʦʣʠʣʠ ʧʨʠʚʝʩʪʠ ʮʝʥʪʨ ʙʦʢʦʚʦʛʦ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʦ-

ʧʨʦʪʠʚʣʝʥʠʷ ʥʘ ʦʜʥʫ ʚʝʨʪʠʢʘʣʴ ʩ ʮʝʥʪʨʦʤ ʧʘʨʫʩʥʦʩʪʠ ʚ ʩʨʝʜʥʝʡ 

ʯʘʩʪʠ ʢʦʨʧʫʩʘ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʭʦʜʘ ʧʦʜ ʧʘʨʫʩʘʤʠ, ʘ 

ʩʣʫʞʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʨʤʦʚʦʛʦ ʥʘʚʝʩʥʦʛʦ ʨʫʣʷ; 

- ʅʝ ʚʦʩʧʨʠʥʠʤʘʶʱʠʡ ʚʦʣʥʳ ʟʘʚʘʣ ʙʦʨʪʦʚ ʠ ʨʘʟʜʝʣʝʥʠʝ ʧʘʣʫʙʳ ʧʦʜ-

ʥʠʤʘʶʱʠʤʠʩʷ ʚ ʢʦʨʤʫ ʥʘʜʩʪʨʦʡʢʘʤʠ ʠʩʢʣʶʯʘʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦʝ 

ʧʦʧʘʜʘʥʠʝ ʥʘ ʧʘʣʫʙʫ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʳ ʠ ʩʦʭʨʘʥʷʶʪ 

ʰʪʦʨʤʦʚʫʶ ʦʩʪʦʡʯʠʚʦʩʪʴ ʢʦʨʘʙʣʷ. ɿʘʚʘʣ ʙʦʨʪʘ ʧʨʝʜʦʪʚʨʘʱʘʝʪ 

ʟʘʣʠʚʘʥʠʝ ʧʘʣʫʙʳ ʧʨʠ ʭʦʜʝ ʧʦʜ ʧʘʨʫʩʘʤʠ ʩ ʙʦʣʴʰʠʤ ʢʨʝʥʦʤ, ʠ ʩʥʠ-

ʞʘʝʪ ʦʧʘʩʥʦʝ ʜʣʷ ʧʘʨʫʩʦʚ ʰʪʦʨʤʦʚʦʝ ʨʳʩʢʘʥʠʝ, ʪʘʢ ʢʘʢ ʢʦʨʧʫʩ 

ʦʙʨʝʪʘʝʪ ʩʠʤʤʝʪʨʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ; 

- ʂʦʨʤʦʚʘʷ ʥʘʜʩʪʨʦʡʢʘ ʩʨʝʜʥʝʚʝʢʦʚʦʛʦ ʢʦʨʘʙʣʷ ʢʘʞʝʪʩʷ ʧʘʨʷʱʝʡ 

ʚʳʩʦʢʦ ʥʘʜ ʚʦʜʦʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʝʪʨʫ ʧʨʠʚʦʜʠʪʴ ʝʛʦ ʢʦʨʧʫʩ ʢ 

ʚʝʪʨʫ (ʪ.ʝ. ʥʦʩʦʤ ʥʘ ʚʦʣʥʫ). ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʙʘʢ ʦʯʝʥʴ ʥʠʟʦʢ, ʦʥ ʚʠ-

ʜʠʪʩʷ ʪʷʞʝʣʳʤ ʠ ʥʠʟʢʦ ʚʜʘʚʣʝʥʥʳʤ ʚ ʚʦʜʫ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʝʛʦ 

ʙʝʟʫʜʘʨʥʦʡ ʚʩʪʨʝʯʝ ʩ ʛʨʝʙʥʷʤʠ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ ʚ ʨʝʞʠʤʝ ʥʝʨʘʟ-

ʨʫʰʘʶʱʝʛʦ ʦʙʪʝʢʘʥʠʷ, ʩ ʧʨʠʝʤʦʤ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʚʦʜʳ ʥʘ ʚʝʨʭ-

ʥʝʡ ʧʘʣʫʙʝ ʜʣʷ ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʢʠʣʝʚʦʡ ʢʘʯʢʠ ʠ ʩʙʝʨʝʞʝʥʠʷ ʨʘʥʛʦʫ-

ʪʘ ʦʪ ʯʨʝʟʤʝʨʥʳʭ ʫʩʢʦʨʝʥʠʡ. 
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ɉɠɠɑɖɞɔɎəɚɝɞɨ ɠɗɚɞɌ ɚɏɜɌəɔɣɑəəɚɏɚ ɜɌɕɚəɌ 

ɛɗɌɎɌəɔɫ 

ʉʨʝʜʥʝʚʝʢʦʚʳʝ ʛʦʩʫʜʘʨʩʪʚʘ ʩʨʝʜʠʟʝʤʥʦʤʦʨʴʷ ʥʫʞʜʘʣʠʩʴ ʚ ʦʭʨʘʥʝ 

ʩʚʦʠʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʟʘʱʠʪʝ ʧʦʙʝʨʝʞʴʷ ʦʪ ʥʝʧʦʩʝʜʣʠʚʳʭ çʞʠʪʝʣʝʡ 

ʤʦʨʷè, ʦʙʣʘʜʘʚʰʠʭ ʚʩʝʧʦʛʦʜʥʳʤʠ ʬʣʦʪʦʤ ʩ ʪʷʞʝʣʳʤʠ ʠ ʪʠʭʦʭʦʜʥʳʤʠ 

ʢʦʨʘʙʣʷʤʠ. ɺ ʨʠʤʩʢʦʡ ʠʤʧʝʨʠʠ ʩʪʘʣʠ ʩʦʟʜʘʚʘʪʴʩʷ ʣʝʛʢʠʝ ʙʳʩʪʨʦʭʦʜʥʳʝ 

ʧʘʨʫʩʥʦ-ʚʝʩʝʣʴʥʳʝ ʢʦʨʘʙʣʠ ï ʣʠʙʫʨʥʳ (ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʝ ʛʘʣʝʨʳ), ʦʙ-

ʣʘʜʘʚʰʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ ʭʦʜʘ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʦʛʨʘʥʠʯʝʥʥʦʡ 

ʰʪʦʨʤʦʚʦʡ ʤʦʨʝʭʦʜʥʦʩʪʴʶ. ɻʘʣʝʨʳ ʤʦʛʫʪ ʭʦʜʠʪʴ ʢʨʫʪʳʤʠ ʢʫʨʩʘʤʠ ʥʘ 

ʚʩʪʨʝʯʥʳʭ ʚʝʪʨʘʭ, ʯʪʦ ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʠʟ ʙʦʝʚʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

ʇʨʠ ʢʨʝʧʢʦʤ ʚʝʪʨʝ ʥʘ ʤʦʨʝ ʥʝʚʦʟʤʦʞʥʳ ʚʦʦʨʫʞʝʥʥʳʝ ʠʥʮʠʜʝʥʪʳ, 

ʘ ʧʨʠʙʦʡʥʳʝ ʚʦʣʥʳ ʠʩʢʣʶʯʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʩʘʜʢʠ ʜʝʩʘʥʪʦʚ ʥʘ ʦʪ-

ʢʨʳʪʦʤ ʧʦʙʝʨʝʞʴʝ. ɻʘʣʝʨʳ ʙʳʩʪʨʳʤʠ ʭʦʜʘʤʠ ʧʘʪʨʫʣʠʨʫʶʪ ʧʦʙʝʨʝʞʴʝ ʠ 

ʤʦʨʩʢʠʝ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʘ ʧʨʠ ʫʩʠʣʝʥʠʠ ʚʝʪʨʦʚ ʫʭʦʜʷʪ ʚ ʧʦʨʪʳ-ʫʙʝʞʠʱʘ 

ʠ ʚ ʧʨʠʙʨʝʞʥʳʝ ʙʫʭʪʳ, ʛʜʝ ʵʢʠʧʘʞʠ ʤʦʛʫʪ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʥʝʧʨʠʷʪʝʣʶ ʚ 

ʩʦʩʪʘʚʝ ʙʝʨʝʛʦʚʳʭ ʧʦʛʨʘʥʠʯʥʳʭ ʦʪʨʷʜʦʚ. 

 

ʈʠʩ. 8. ʂʦʨʧʫʩ ʛʘʣʝʨʳ ʠʟ ʘʣʴʙʦʤʘ ʯʝʨʪʝʞʝʡ ʌʨʠʜʝʨʠʢʘ ʏʘʧʤʵʥʘ çArchitectura 

Navalis Mercatoriaè, 1768 ʛ. ʇʘʨʫʩʥʦ-ʛʨʝʙʥʦʡ ʢʦʨʘʙʣʴ ʦʙʣʘʜʘʝʪ ʭʦʨʦʰʝʡ ʭʦʜ-

ʢʦʩʪʴʶ ʠ ʤʘʥʝʚʨʝʥʥʦʩʪʴʶ ʥʘ ʩʚʝʞʠʭ ʚʝʪʨʘʭ ʚ ʧʨʠʙʨʝʞʥʳʭ ʧʦʭʦʜʘʭ. 

ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʙʳʩʪʨʦʭʦʜʥʳʝ ʠ ʤʘʥʝʚʨʝʥʥʳʝ ʢʦʨʘʙʣʠ 

(ʈʠʩ. 8) ʩʧʦʩʦʙʥʳ ʵʬʬʝʢʪʠʚʥʦ ʟʘʱʠʱʘʪʴ ʧʦʙʝʨʝʞʴʝ ʠ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʪʠ-

ʭʦʭʦʜʥʳʤ ʠ ʟʘʚʠʩʷʱʠʤ ʦʪ ʚʦʣʠ ʚʝʪʨʘ ʠ ʚʦʣʥ ʦʢʝʘʥʩʢʠʤ ʧʘʨʫʩʥʠʢʘʤ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤ ʢ ʜʘʣʴʥʝʤʫ ʚʩʝʧʦʛʦʜʥʦʤʫ ʧʣʘʚʘʥʠʶ ʚ ʦʪʢʨʪrʦʤ ʤʦʨʝ.  

ʂ ʦʩʦʙʝʥʥʦʩʪʷʤ ʙʳʩʪʨʦʭʦʜʥʦʛʦ ʧʘʨʫʩʥʦ-ʚʝʩʝʣʴʥʦʛʦ ʢʦʨʘʙʣʷ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʚʳʩʦʢʫʶ ʭʦʜʢʦʩʪʴ ʠ ʤʘʥʝʚʨʝʥʥʦʩʪʴ ʥʘ ʩʧʦʢʦʡʥʦʤ ʤʦ-

ʨʝ, ʦʪʥʦʩʷʪʩʷ ʩʣʝʜʫʶʱʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʠ 

ʧʘʨʫʩʥʦʛʦ ʚʦʦʨʫʞʝʥʠʷ: 
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- ʅʘ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʡ ʛʘʣʝʨʝ ʥʝʪ ʙʫʣʴʙʘ, ʪʘʢ ʢʘʢ ʦʥ ʥʝ ʚʳʜʝʨʞʘʣ 

ʠʩʧʳʪʘʥʠʡ ʥʘ ʭʦʜʢʦʩʪʴ ʠ ʤʘʥʝʚʨʝʥʥʦʩʪʴ. ʆʙʚʦʜʳ ʢʦʨʧʫʩʘ ʧʣʘʚʥʳʝ 

ʩ ʟʘʦʩʪʨʝʥʥʳʤʠ ʚʘʪʝʨʣʠʥʠʷʤʠ ʠ ʩʠʣʴʥʳʤ ʨʘʟʚʘʣʦʤ ʙʦʨʪʦʚ ʚ ʦʢʦ-

ʥʝʯʥʦʩʪʷʭ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʘʙʦʨʜʘʞʥʳʭ ʚʳʩʘʜʦʢ; 

- ʌʦʨʤʘ ʢʦʨʧʫʩʘ ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʭʦʜʘ ʣʘʛʦʤ ʢ ʰʪʦʨʤʦʚʦʡ 

ʚʦʣʥʝ ʧʦʜ ʫʧʨʘʚʣʷʝʤʦʩʪʴʶ ʢʦʨʤʦʚʳʭ ʥʘʚʝʩʥʳʭ ʨʫʣʝʡ, ʧʨʠ ʵʪʦʤ ʭʦʜ 

ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʢʦʩʳʤʠ ʣʘʪʠʥʩʢʠʤʠ ʧʘʨʫʩʘʤʠ; 

- ɺ ʥʦʩʦʚʦʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ ʙʦʣʴʰʘʷ ʧʦʣʥʦʪʘ ʦʙʚʦʜʦʚ ʜʣʷ ʧʦʜʜʝʨʞʘ-

ʥʠʷ ʭʦʨʦʰʝʡ ʤʘʥʝʚʨʝʥʥʦʩʪʠ, ʘ ʦʪʩʫʪʩʪʚʠʝ ʙʫʣʴʙʘ ʩʥʠʞʘʝʪ ʩʪʘ-

ʙʠʣʠʟʘʮʠʶ ʥʦʩʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʥʘ ʚʩʪʨʝʯʥʦʤ ʚʦʣʥʝʥʠʠ; 

- ʧʨʝʜʝʣʴʥʦ ʤʘʣʘʷ ʚʳʩʦʪʘ ʙʘʢʘ ʠ ʚʳʩʦʢʘʷ ʢʦʨʤʦʚʘʷ ʥʘʜʩʪʨʦʡʢʘ ʩʦ-

ʟʜʘʶʪ ʫʩʣʦʚʠʷ ʧʘʩʩʠʚʥʦʛʦ ʰʪʦʨʤʦʚʘʥʠʷ ʥʦʩʦʤ ʥʘ ʚʦʣʥʫ ʙʝʟ ʭʦʜʘ 

ʠʣʠ ʧʦʜ ʰʪʦʨʤʦʚʳʤ ʧʘʨʫʩʦʤ ʥʘ ʢʦʨʤʦʚʦʡ ʙʠʟʘʥʠ; 

- ʋʜʠʬʬʝʨʝʥʪʦʚʢʘ ʥʘ ʢʦʨʤʫ ʠ ʧʣʘʚʥʠʢʦʚʳʡ ʘʭʪʝʨʰʪʝʚʝʥʴ ʧʨʠʚʦʜʷʪ 

ʮʝʥʪʨ ʙʦʢʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘ ʦʜʥʫ ʚʝʨʪʠʢʘʣʴ ʩ ʮʝʥʪʨʦʤ ʧʘ-

ʨʫʩʥʦʩʪʠ ʣʘʪʠʥʩʢʠʭ ʧʘʨʫʩʦʚ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʜʚʠʞʝʥʠʠ ʧʨʦʠʟʚʦʣʴʥʳʤʠ ʢʫʨʩʘʤʠ ʧʦʜ ʧʘʨʫʩʘʤʠ. 

ʅʘ ʧʨʠʤʝʨʘʭ ʠʩʪʦʨʠʯʝʩʢʠʭ ʚʝʩʝʣʴʥʳʭ ʠ ʧʘʨʫʩʥʳʭ ʢʦʨʘʙʣʝʡ 

ʚʧʦʣʥʝ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ, ʢʘʢ ʢ 

ʩʚʟ̫ʥʦʡ ʩʠʩʪʝʤʝ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʦʪʚʝʯʘʶʱʠʭ ʧʨʠʥ-

ʮʠʧʫ ʥʝʧʨʦʪʠʚʣʝʥʠʷ ʩʠʣʦʚʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʩʦ ʩʪʦʨʦʥʳ ʫʨʘʛʘʥʥʦʛʦ ʚʝʪ-

ʨʘ ʠ ʰʪʦʨʤʦʚʦʛʦ ʚʦʣʥʝʥʠʷ. 

ȯɔɐɜɚɐɔəɌɘɔɣɑɝɖɔɑ ɚɝɚɍɑəəɚɝɞɔ ɖɚɜɌɍɗɑɕ ɖɚəɢɌ XIX ð 

əɌɣɌɗɌ XX ɎɑɖɚɎ 

ʇʦʷʚʣʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʨʠʚʦʜʘ ʧʨʠʚʥʦʩʠʪ ʚ ʤʦʨʝʭʦʜʥʦʩʪʴ ʢʦ-

ʨʘʙʣʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʜʝʨʞʘʥʠʷ ʭʦʜʘ ʧʨʦʠʟʚʦʣʴʥʳʤ ʢʫʨʩʦʤ ʧʨʠ ʣʶʙʦʤ 

ʩʦʩʪʦʷʥʠʠ ʚʦʣʥʝʥʠʷ. ʊʨʝʙʦʚʘʥʠʷ ʢ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʤʦ-

ʨʝʭʦʜʩʪʚʘ ʙʳʩʪʨʦ ʬʦʨʤʘʣʠʟʦʚʘʣʠʩʴ ʥʦʚʳʤʠ çʥʝʧʠʩʘʥʳʤʠè ʧʨʘʚʠʣʘʤʠ 

ʭʦʨʦʰʝʡ ʤʦʨʩʢʦʡ ʧʨʘʢʪʠʢʠ, ʠ ʦʢʝʘʥʩʢʠʝ ʢʦʨʘʙʣʠ ʠ ʩʫʜʘ ʚʩʝʭ ʩʪʨʘʥ ʤʠʨʘ 

ʦʙʨʝʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʫʶ ʚʥʝʰʥʶʶ ʬʦʨʤʫ, ʧʦʜʪʚʝʨʞʜʘʷ ʩʫʱʝ-

ʩʪʚʦʚʘʥʠʝ ʦʙʱʝʤʠʨʦʚʳʭ ʢʨʠʪʝʨʠʝʚ ʮʝʣʝʚʦʛʦ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʛʦ ʧʨʦʝʢ-

ʪʠʨʦʚʘʥʠʷ ʬʣʦʪʘ ʜʣʷ ʦʩʚʦʝʥʠʷ ʦʢʝʘʥʘ ʚ ʢʦʥʢʨʝʪʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʨʘʡʦʥʘʭ ʤʠʨʦʚʦʛʦ ʦʢʝʘʥʘ. 
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ʈʠʩ. 9. ʄʠʥʦʥʦʩʝʮ ʪʠʧʘ çʀʟʤʘʠʣè. ʂʦʨʘʙʣʴ ʧʦʣʴʟʦʚʘʣʩʷ ʰʪʦʨʤʦʚʳʤ ʭʦʜʦʤ ʚ 

ʨʝʞʠʤʝ ʧʨʦʨʝʟʘʥʠʷ ʚʦʣʥ. 

ɺ ʦʙʚʦʜʘʭ ʢʦʨʘʙʣʷ, ʧʦʩʪʨʦʝʥʥʦʛʦ ʚ ʥʘʯʘʣʝ XX ʚʝʢʘ (ʈʠʩ. 9), ʤʦʞʥʦ 

ʧʨʦʯʠʪʘʪʴ ʢʦʤʧʨʦʤʠʩʩʥʳʝ ʨʝʰʝʥʠʷ ʤʝʞʜʫ ʧʦʢʦʨʥʦʩʪʴʶ ʠ ʧʨʦʪʠʚʦʩʪʦʷ-

ʥʠʝʤ ʰʪʦʨʤʦʚʦʡ ʩʪʠʭʠʠ ʤʦʨʷ: 

- ʊʘʨʘʥ-ʙʫʣʴʙ ʠ ʰʪʦʨʤʦʚʦʡ ʧʦʜʨʝʟ ʬʦʨʰʪʝʚʥʷ ʩʣʫʞʘʪ ʩʪʘʙʠʣʠʟʘ-

ʮʠʠ ʢʦʨʧʫʩʘ ʠ ʩʦʭʨʘʥʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʘ ʢʫʨʩʝ ʚ ʫʩʣʦʚʠʷʭ ʚʦʣʥʝ-

ʥʠʷ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʚʝʩʝʣʴʥʳʭ ʛʘʣʝʨ, ʥʘ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʷʭ ʭʦʜʘ ʧʦ 

ʪʠʭʦʡ ʚʦʜʝ ʪʘʢʦʡ ʙʫʣʴʙ ʩʥʠʞʘʝʪ ʚʦʣʥʦʚʦʝ ʠ ʦʪʯʘʩʪʠ ʧʦʣʥʦʝ ʩʦ-

ʧʨʦʪʠʚʣʝʥʠʝ ʚʦʜʳ ʜʚʠʞʝʥʠʶ ʢʦʨʘʙʣʷ; 

- ɿʘʦʩʪʨʝʥʠʝ ʦʢʦʥʝʯʥʦʩʪʝʡ ʠ ʤʘʣʘʷ ʧʦʣʥʦʪʘ ʥʘʜʚʦʜʥʳʭ ʦʙʲʝʤʦʚ ʚ 

ʥʦʩʫ ʠ ʚ ʢʦʨʤʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʦʭʨʘʥʝʥʠʶ ʭʦʜʢʦʩʪʠ ʥʘ ʚʦʣʥʝʥʠʠ ʠ 

ʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʫʤʝʥʴʰʝʥʠʠ ʢʠʣʝʚʦʡ ʢʘʯʢʠ ʠ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʩʣʝʤʠʥʛʘ; 

- ɿʘʚʘʣ ʙʦʨʪʦʚ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʢʦʥʮʝʥʪʨʠ-

ʨʦʚʘʥʥʳʝ ʫʜʘʨʳ ʚʦʣʥ ʧʦ ʥʘʜʚʦʜʥʦʤʫ ʙʦʨʪʫ ʢʦʨʘʙʣʷ, ʘ ʦʢʨʫʛʣʳʡ ʤʠ-

ʜʝʣʴ-ʰʧʘʥʛʦʫʪ ʠ ʚ ʮʝʣʦʤ ʚʝʨʝʪʝʥʦʦʙʨʘʟʥʳʡ ʠ ʩʠʤʤʝʪʨʠʯʥʳʡ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘʣʴʥʦʡ ʣʠʥʠʠ ʢʦʨʧʫʩ ʥʝ ʜʦʧʫʩʢʘʶʪ ʩʠʣʴʥʦʛʦ ʨʳʩ-

ʢʘʥʠʷ ʠ ʧʦʪʝʨʠ ʭʦʜʘ ʧʨʠ ʜʚʠʞʝʥʠʠ ʧʨʦʠʟʚʦʣʴʥʳʤ ʢʫʨʩʦʤ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʰʪʦʨʤʦʚʦʛʦ ʚʦʣʥʝʥʠʷ; 

- ʇʨʘʢʪʠʯʝʩʢʠ ʫ ʚʩʝʭ ʢʦʨʘʙʣʝʡ ʦʪʤʝʯʘʝʪʩʷ ʩʨʝʟ ʬʦʨʰʪʝʚʥʷ ʧʦʜ ʚʦ-

ʜʦʡ ʥʠʞʝ ʪʘʨʘʥʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʘ ʢʫʨʩʝ ʧʨʠ 
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ʥʘʢʨʝʥʝʥʠʷʭ ʥʘ ʢʘʯʢʝ, ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦʟʚʦʣʷʝʪ ʢʦʨʧʫʩʫ ʩʚʦʙʦʜʥʦ 

ʨʳʩʢʘʪʴ ʧʨʠ ʢʦʩʦʡ ʚʩʪʨʝʯʝ ʩ ʢʨʫʧʥʳʤʠ ʚʦʣʥʘʤʠ ʠ ʟʳʙʴʶ; 

- ɿʘʫʞʝʥʥʘʷ ʰʠʨʠʥʘ ʧʘʣʫʙʳ ʠ ʜʣʠʥʥʳʝ ʧʨʦʜʦʣʴʥʳʝ ʥʘʜʩʪʨʦʡʢʠ ʩʣʫ-

ʞʘʪ ʤʠʥʠʤʠʟʘʮʠʠ ʙʦʨʪʦʚʦʡ ʢʘʯʢʠ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʡ ʟʘʣʠʚʘ-

ʝʤʦʩʪʠ ʚʝʨʭʥʠʭ ʧʘʣʫʙ ʚ ʰʪʦʨʤʦʚʦʤ ʧʣʘʚʘʥʠʠ; 

- ɼʦʩʪʘʪʦʯʥʦ ʥʠʟʢʠʡ ʥʘʜʚʦʜʥʳʡ ʙʦʨʪ ʠ ʤʘʣʘʷ ʧʘʨʫʩʥʦʩʪʴ ʥʘʜʩʪʨʦ-

ʝʢ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʠ ʨʝʘʣʴʥʦʡ ʤʘʥʝʚʨʝʥʥʦʩʪʠ ʥʘ 

ʧʨʦʠʟʚʦʣʴʥʳʭ ʰʪʦʨʤʦʚʳʭ ʢʫʨʩʘʭ. 

 

ʈʠʩ. 10. ɻʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʤʦʨʩʢʦʛʦ ʚʦʣʥʝʥʠʷ ʥʘ ʢʦʨʧʫʩ ʢʨʝʡ-

ʩʝʨʘ çɸʚʨʦʨʘè ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ (ɸ). ʈʘʢʝʪʥʳʡ ʢʨʝʡʩʝʨ 

ʪʠʧʘ çɺʘʨʷʛè ʚʩʝ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʝ ʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʩʠʣʳ, ʚʢʣʶʯʘʷ ʨʝ-

ʘʢʮʠʶ ʙʦʨʪʦʚʳʭ ʢʠʣʝʡ ʥʘʧʨʘʚʣʷʝʪ ʥʘ ʫʩʠʣʝʥʠʝ ʦʧʘʩʥʳʭ ʢʨʝʥʷʱʠʭ ʤʦʤʝʥʪʦʚ 

ʠ ʙʦʢʦʚʦʛʦ ʜʨʝʡʬʘ. 

ɺ ʩʫʜʦʚʦʜʠʪʝʣʴʩʢʦʡ ʧʨʘʢʪʠʢʝ ʩʦʭʨʘʥʷʶʪʩʷ ʪʨʘʜʠʮʠʠ ʠʥʞʝʥʝʨʥʦʡ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʠʣ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʚʩʧʣʳʪʠʷ ʠ ʧʝʨʝ-

ʧʘʜʦʚ ʜʘʚʣʝʥʠʷ (ʧʦ ʟʘʢʦʥʫ ɹʝʨʥʫʣʣʠ) ʚ ʜʠʥʘʤʠʢʝ ʪʝʯʝʥʠʡ ʚʙʣʠʟʠ ʢʦʨʧʫʩʘ 

ʠ ʫ ʟʘʙʦʨʪʥʳʭ ʫʩʧʦʢʦʠʪʝʣʝʡ ʢʘʯʢʠ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʤʦʨʩʢʦʛʦ ʚʦʣʥʝ-

ʥʠʷ, ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʪʝʤ, ʢʘʢ ʵʪʦ ʜʝʣʘʝʪʩʷ ʜʣʷ ʚʠʥʪʦ-ʨʫʣʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ 
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ʧʨʠ ʚʳʨʘʙʦʪʢʝ ʨʝʰʝʥʠʡ ʦ ʤʘʥʝʚʨʠʨʦʚʘʥʠʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥ-

ʥʳʭ ʦʙʨʘʟʦʚ ʠ ʦʙʱʝʧʨʠʥʷʪʳʭ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʘʢʪʠʢʝ ʠʥʪʝʨʧʨʝʪʘʮʠ-

ʷʭ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʣ, ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʷʝʤʳʭ ʥʘ ʭʦʜʦʚʳʭ ʚʘʭ-

ʪʘʭ, ʚ ʙʳʩʪʨʳʭ ʣʦʮʤʘʥʩʢʠʭ ʦʙʲʷʩʥʝʥʠʷʭ ʠʩʧʦʣʥʷʝʤʳʭ ʤʘʥʝʚʨʦʚ, ʪʘʢ ʞʝ 

ʢʘʢ ʫ ʤʦʨʩʢʠʭ ʩʧʘʩʘʪʝʣʝʡ ʠ ʢʘʧʠʪʘʥʦʚ-ʥʘʩʪʘʚʥʠʢʦʚ ʙʝʨʝʛʦʚʳʭ ʩʣʫʞʙ 

ʧʨʠ ʚʳʨʘʙʦʪʢʝ ʢʦʥʢʨʝʪʥʳʭ ʥʘʩʪʘʚʣʝʥʠʡ ʚ ʩʣʦʞʥʳʭ, ʰʪʦʨʤʦʚʳʭ ʠ ʘʚʘ-

ʨʠʡʥʳʭ ʫʩʣʦʚʠʷʭ ʧʣʘʚʘʥʠʷ [33]. 

ʉʭʝʤʘ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ (ʈʠʩ. 10), ʧʦʩʪʨʦʝʥʥʘʷ ʥʘ 

ʫʧʦʤʠʥʘʝʤʳʭ ʚʳʰʝ ʰʪʫʨʤʘʥʩʢʠʭ ʧʨʘʚʠʣʘʭ, ʧʦʜʪʚʝʨʞʜʘʝʪ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʳʡ ʵʬʬʝʢʪ ʢʦʤʧʝʥʩʘʮʠʠ ʙʦʨʪʦʚʦʡ ʢʘʯʢʠ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʨʝ-

ʜʝʣʴʥʦ ʚʳʩʦʢʠʭ ʛʨʝʙʥʝʡ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ, ʢʦʪʦʨʳʝ ʙʝʟʫʜʘʨʥʦ ʧʨʦʭʦʜʷʪ 

ʯʝʨʝʟ ʢʦʨʧʫʩ ʠ ʚʳʭʦʜʷʪ ʩ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ ʙʦʨʪʘ ʢʦʨʘʙʣʷ ʙʝʟ ʩʫʝɦ-

ʩʪʚʝʥʥʦʛʦ ʠʩʢʘʞʝʥʠʷ ʬʦʨʤʳ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʨʫʰʘʶʱʠʭʩʷ ʛʨʝʙʥʝʡ. 

ʅʘ ʩʭʝʤʝ ɸ (ʈʠʩ. 10) ʧʦʢʘʟʘʥʦ, ʯʪʦ ʢʨʝʥ ʦʪ ʧʨʷʤʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʛʨʝʙʥʷ ʚʦʣʥʳ ʥʘ ʥʘʜʚʦʜʥʳʡ ʙʦʨʪ ʢʦʨʘʙʣʷ ʤʦʞʝʪ ʙʳʪʴ ʤʠʥʠʤʠʟʠʨʦʚʘʥ ʩ 

ʧʦʤʦʱʴʶ ʟʘʚʘʣʘ ʙʦʨʪʘ, ʘ ʜʣʠʥʥʘʷ ʚʜʦʣʴʢʦʨʧʫʩʥʘʷ ʥʘʜʩʪʨʦʡʢʘ ʥʘ ʚʝʨʭ-

ʥʝʡ ʧʘʣʫʙʝ, ʦʢʨʫʛʣʦʩʪʴ ʰʧʘʥʛʦʫʪʦʚ ʠ ʙʦʨʪʦʚʳʝ ʢʠʣʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ, ʠ 

ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ ʟʘʚʘʣʘ ʥʘʜʚʦʜʥʦʛʦ ʙʦʨʪʘ, ʩʤʦʛʫʪ ʯʘʩʪʠʯʥʦ ʩʢʦʤʧʝʥ-

ʩʠʨʦʚʘʪʴ ʦʩʪʘʪʦʯʥʳʡ ʢʨʝʥʷʱʠʡ ʤʦʤʝʥʪ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʚʝʪʨʘ ʠ ʚʦʣʥʝ-

ʥʠʷ. ɽʩʣʠ ʞʝ ʢʦʨʧʫʩ ʠʤʝʝʪ ʨʘʟʚʘʣ ʙʦʨʪʦʚ (ʩʭʝʤʘ ɹ, ʈʠʩ. 10), ʪʦ ʠ ʙʦʨʪʦ-

ʚʳʝ ʢʠʣʠ, ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʘʚʣʝʥʠʡ ʚ ʧʦʜʚʦʜʥʦʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ ʙʫʜʫʪ 

ʫʩʠʣʠʚʘʪʴ ʢʨʝʥʷʱʠʡ ʤʦʤʝʥʪ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʤʦʨʩʢʦʛʦ ʚʦʣʥʝʥʠʷ. 

ɽʩʣʠ ʬʦʨʤʘ ʢʦʨʧʫʩʘ ʢʦʨʘʙʣʷ ʠ ʝʛʦ ʚʝʩʦʚʘʷ ʥʘʛʨʫʟʢʘ ʭʦʨʦʰʦ ʦʧʪʠ-

ʤʠʟʠʨʦʚʘʥʳ ʜʣʷ ʧʣʘʚʘʥʠʷ ʚ ʰʪʦʨʤʦʚʦʤ ʤʦʨʝ, ʪʦ, ʢʘʢ ʵʪʦ ʦʙʳʯʥʦ ʧʨʦʠʩ-

ʭʦʜʠʪ ʚ ʠʩʢʫʩʩʪʚʝʥʥʦ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤʘʭ, ʥʝʙʦʣʴʰʠʝ ʦʪʢʣʦʥʝ-

ʥʠʷ ʦʪ ʧʨʦʝʢʪʥʦʡ ʥʘʛʨʫʟʢʠ ʠʣʠ ʧʦʩʘʜʢʠ ʢʦʨʘʙʣʷ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ 

ʚʧʦʣʥʝ ʟʘʤʝʪʥʳʤ ʦʪʢʣʦʥʝʥʠʷʤ ʦʪ ʜʦʣʞʥʦʡ ʤʦʨʝʭʦʜʥʦʩʪʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʪʦʣʴʢʦ ʟʥʘʥʠʝ ʟʘʢʦʥʦʚ ʛʠʜʨʦʜʠʥʘʤʠʢʠ, ʦʙʱʘʷ ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʤʧʝʪʝʥʪ-

ʥʦʩʪʴ ʠ ʤʦʨʩʢʘʷ ʛʨʘʤʦʪʥʦʩʪʴ ʵʢʠʧʘʞʘ ʧʦʟʚʦʣʷʪ ʦʧʝʨʘʪʠʚʥʦ ʥʘʡʪʠ ʨʝʰʝ-

ʥʠʝ ʧʦ ʠʟʤʝʥʝʥʠʶ ʭʦʜʘ ʠ ʢʫʨʩʘ ʢʦʨʘʙʣʷ, ʠʣʠ ʧʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʶ 

ʙʘʣʣʘʩʪʘ ʠ ʥʘʜʚʦʜʥʦʡ ʧʘʨʫʩʥʦʩʪʠ, ʯʪʦʙʳ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʡ ʢʦʨʧʫʩ 

ʚʝʨʥʫʣʩʷ ʢ ʧʨʦʝʢʪʥʦʤʫ ʨʝʞʠʤʫ ʰʪʦʨʤʦʚʦʛʦ ʧʣʘʚʘʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʤʫ 

ʚrʧʦʣʥʝʥʠʶ ʨʝʡʩʦʚʳʭ ʟʘʜʘʥʠʡ ʧʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʶ ʢʦʨʘʙʣʷ. 

ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ ʩʚʦʝʦʙʨʘʟʥʫʶ ʦʩʦʙʝʥʥʦʩʪʴ ʢʦʨʧʫʩʘ ʠʩʪʦʨʠʯʝʩʢʦ-

ʛʦ ʢʦʨʘʙʣʷ, ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʢʦʪʦʨʦʛʦ ʟʘ ʩʯʝʪ ʟʘʚʘʣʘ ʥʘʜʚʦʜʥʳʭ ʙʦʨʪʦʚ ʠ 
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ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʦʡ ʦʩʘʜʢʠ, ʨʝʘʣʠʟʦʚʘʥ ʧʨʠʥʮʠʧ ʥʝʧʨʦʪʠʚʣʝʥʠʷ ʚʦʣ-

ʥʦʚʦʡ ʩʪʠʭʠʠ. ʊʘʢʦʡ ʢʦʨʘʙʣʴ ʥʝ ʟʘʱʠʱʘʝʪ ʦʪ ʠʥʪʝʥʩʠʚʥʦʛʦ ʚʦʣʥʝʥʠʷ 

ʰʣʶʧʢʠ ʠ ʜʨʫʛʠʝ ʤʝʣʢʠʝ ʩʫʜʘ, ʧʦʜʭʦʜʷʱʠʝ ʢ ʥʝʤʫ ʩ ʧʦʜʚʝʪʨʝʥʥʦʛʦ ʙʦʨ-

ʪʘ, ʪʘʢ ʢʘʢ ʫʩʪʨʝʤʣʷʶʱʠʝʩʷ ʧʦʜ ʢʦʨʧʫʩ ʧʦʪʦʢʠ ʵʥʝʨʛʠʠ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ 

ʩʦʟʜʘʶʪ ʩ ʧʦʜʚʝʪʨʝʥʥʦʛʦ ʙʦʨʪʘ ʩʪʦʣʴ ʞʝ ʠʥʪʝʥʩʠʚʥʳʝ ʪʝʯʝʥʠʷ ʠ ʢʦʣʝʙʘ-

ʥʠʷ ʫʨʦʚʥʷ ʤʦʨʷ, ʢʘʢ ʠ ʩ ʙʦʨʪʘ ʥʘʚʝʪʨʝʥʥʦʛʦ. ʇʦʵʪʦʤʫ ʢ çʩʪʘʨʳʤè ʢʦ-

ʨʘʙʣʷʤ ʰʣʶʧʢʠ ʠ ʛʨʫʟʦʚʳʝ ʙʘʨʢʘʩʳ ʥʝ ʰʚʘʨʪʦʚʘʣʠʩʴ ʧʨʷʤʦ ʢ ʙʦʨʪʫ, ʘ 

ʫʜʝʨʞʠʚʘʣʠʩʴ ʥʘ ʥʝʢʦʪʦʨʦʤ ʫʜʘʣʝʥʠʠ ʩ ʧʦʤʦʱʴʶ ʟʘʙʦʨʪʥʳʭ ʚʳʩʪʨʝʣʦʚ. 

ʂ ʪʨʘʥʩʧʦʨʪʥʳʤ ʧʘʨʦʚʳʤ ʩʫʜʘʤ, ʚʚʠʜʫ ʛʨʦʤʦʟʜʢʦʩʪʠ ʠ ʤʘʣʦʡ 

ʤʦʱʥʦʩʪʠ ʠʭ ʛʣʘʚʥʳʭ ʜʚʠʛʘʪʝʣʝʡ, ʥʝ ʧʨʝʜʲʷʚʣʷʣʦʩʴ ʩʧʝʮʠʘʣʴʥʳʭ ʪʨʝʙʦ-

ʚʘʥʠʡ ʧʦ ʚʳʩʦʢʦʡ ʭʦʜʢʦʩʪʠ ʚ ʰʪʦʨʤʦʚʦʤ ʦʢʝʘʥʝ. ʉʫʜʥʦ ʠʤʝʣʦ ʟʘʦʩʪ-

ʨʝʥʥʳʡ ʚʝʨʪʠʢʘʣʴʥʳʡ ʬʦʨʰʪʝʚʝʥʴ ʠ ʦʢʨʫʛʣʫʶ ʥʘʚʠʩʘʶʱʫʶ ʥʘʜ ʚʦʜʦʡ 

ʢʦʨʤʫ. ɺ ʩʣʫʯʘʝ ʰʪʦʨʤʦʚʦʡ ʧʦʛʦʜʳ ʠ ʨʠʩʢʘ ʧʦʪʝʨʠ ʫʧʨʘʚʣʷʝʤʦʩʪʠ, ʩʫʜ-

ʥʦ ʤʦʛʣʦ ʫʚʝʨʝʥʥʦ ʣʦʞʠʪʴʩʷ ʥʘ ʢʫʨʩ ʥʦʩʦʤ ʥʘ ʚʦʣʥʫ ʠ ʫʜʝʨʞʠʚʘʪʴʩʷ ʥʘ 

ʥʝʤ ʩ ʧʦʤʦʱʴʶ ʤʘʣʦʤʦʱʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʜʦ ʫʣʫʯʰʝʥʠʷ ʧʦʛʦʜʳ (ʧʦʜʦʙʥʦ 

ʜʨʝʚʥʠʤ ʛʘʣʝʨʘʤ). 

 

ʈʠʩ. 11. ʂʦʨʘʙʣʴ ʄʘʨʢʦ ʧʦʣʦ ʠ ʩʭʝʤʘ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʢʦʨʘʙʣʴ ʚʩʪʨʝʯʥʦʛʦ ʚʦʣ-

ʥʝʥʠʷ, ʧʦʢʘʟʳʚʘʶʱʘʷ ʜʠʥʘʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʘʯʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʬʦʨ-

ʤʘʣʴʥʳʤ ʧʦʥʷʪʠʝʤ ʚʦʣʥʦʦʙʨʘʟʫʶʱʝʡ ï ʚʦʣʥʦʚʦʩʧʨʠʥʠʤʘʶʱʝʡ ʜʣʠʥʳ ʢʦʨʧʫ-

ʩʘ ʢʦʨʘʙʣʷ ʧʨʠ ʝʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ çʧʨʘʚʠʣʴʥʦʡè ʧʨʦʛʨʝʩʩʠʚʥʦʡ ʰʪʦʨʤʦʚʦʡ 

ʚʦʣʥʦʡ. L (kwl) - ʜʣʠʥʘ ʢʦʨʧʫʩʘ ʧʦ ʚʘʪʝʨʣʠʥʠʠ. L (wave) ï ʜʣʠʥʘ ʢʦʨʧʫʩʘ, ʥʘ 

ʢʦʪʦʨʫʶ ʦʢʘʟʳʚʘʝʪ ʧʨʷʤʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚʩʪʨʝʯʥʦʝ ʤʦʨʩʢʦʝ ʚʦʣʥʝʥʠʝ. ɽʩʣʠ 

L (wave) ʙʫʜʝʪ ʟʘʤʝʪʥʦ ʤʝʥʴʰʝ ʜʣʠʥʳ ʢʦʨʘʙʣʷ L (kwl), ʪʦ ʦʢʦʥʝʯʥʦʩʪʠ ʢʦʨʧʫ-

ʩʘ ʙʫʜʫʪ ʫʩʧʦʢʘʠʚʘʪʴ ʢʠʣʝʚʫʶ ʢʘʯʢʫ ʟʘ ʩʯʝʪ ʥʘʨʫʰʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʚʦʣʥʦʚʦʛʦ 

ʧʦʪʦʢʘ ʚ ʩʢʫʣʦʚʦʡ ʠ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʷʭ ʢʦʨʧʫʩʘ, ʘ ʪʘʢʞʝ ʩʥʠʟʷʪ ʨʝʘʢʮʠʶ ʢʦʨʧʫ-

ʩʘ ʟʘ ʩʯʝʪ ʦʙʱʝʛʦ ʫʚʝʣʠʯʝʥʠʷ ʤʦʤʝʥʪʦʚ ʠʥʝʨʮʠʠ ʤʘʩʩʳ ʢʦʨʧʫʩʘ. 

ɸʥʘʣʦʛʠʯʥʳʝ ʵʤʧʠʨʠʯʝʩʢʠʝ ʟʘʢʣʶʯʝʥʠʷ ʧʦ ʥʘʠʣʫʯʰʝʡ ʬʦʨʤʝ 

ʢʦʨʧʫʩʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʠ ʚ ʦʪʥʦʰʝʥʠʠ ʢʠʣʝʚʦʡ ʢʘʯʢʠ (ʈʠʩ. 11). ɽʩʣʠ ʥʘ 

ʧʘʨʫʩʥʳʭ ʢʦʨʘʙʣʷʭ ʥʦʩʦʚʘʷ ʦʢʦʥʝʯʥʦʩʪʴ ʜʝʣʘʣʘʩʴ ʦʯʝʥʴ ʧʦʣʥʦʡ ʚ ʧʦʜ-
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ʚʦʜʥʦʡ ʯʘʩʪʠ ʠ ʩ ʦʯʝʥʴ ʥʠʟʢʠʤ ʥʘʜʚʦʜʥʳʤ ʙʦʨʪʦʤ ʚ ʨʘʡʦʥʝ ʙʘʢʘ, ʪʦ ʵʪʦ 

ʦʟʥʘʯʘʣʦ, ʯʪʦ ʜʣʷ ʙʦʨʴʙʳ ʩ ʢʠʣʝʚʦʡ ʢʘʯʢʦʡ ʫʚʝʣʠʯʠʚʘʣʩʷ ʤʦʤʝʥʪ ʠʥʝʨ-

ʮʠʠ ʤʘʩʩʳ ʢʦʨʧʫʩʘ, ʢʦʪʦʨʳʡ ʚ ʩʠʣʫ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʭʨʘʥʝʥʠʷ ʧʨʦ-

ʜʦʣʴʥʦʡ ʧʨʦʯʥʦʩʪʠ ʥʝ ʦʙʝʩʧʝʯʠʚʘʣʩʷ ʩʚʦʡʩʪʚʦʤ ʚʩʭʦʞʝʩʪʠ ʥʘ ʚʦʣʥʫ. ʊʦ 

ʝʩʪʴ ʫʞʝ ʥʘ ʩʨʝʜʥʝʚʝʢʦʚʳʭ ʧʘʨʫʩʥʳʭ ʢʦʨʘʙʣʷʭ ʫʩʧʝʰʥʦ ʦʙʝʩʧʝʯʠʚʘʣʠ 

ʤʠʥʠʤʠʟʘʮʠʶ ʢʠʣʝʚʦʡ ʢʘʯʢʠ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ï ʦʙʱʫʶ ʩʪʘʙʠʣʠʟʘʮʠʶ 

ʢʦʨʧʫʩʘ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʛʦ ʰʪʦʨʤʦʚʦʛʦ ʚʦʣʥʝʥʠʷ.  

ʀʤʝʥʥʦ ʢʠʣʝʚʘʷ ʢʘʯʢʘ ʧʨʠʚʦʜʠʪ ʢ ʥʝʚʳʥʦʩʠʤʳʤ ʫʩʣʦʚʠʷʤ ʦʙʠʪʘ-

ʥʠʷ ʵʢʠʧʘʞʘ ʥʘ ʢʦʨʘʙʣʝ. ʅʘʠʙʦʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ ʢʠʣʝʚʘʷ ʢʘʯʢʘ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʧʨʠ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʤ ʠʟʤʝʥʝʥʠʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʦʨʧʫʩʘ ʩ ʤʦʨʩʢʠʤ ʚʦʣʥʝʥʠʝʤ, ʦʪʯʝʛʦ ʤʦʞʝʪ ʩʣʫʯʠʪʴ-

ʩʷ ʨʘʟʨʫʰʠʪʝʣʴʥʳʡ ʙʦʨʪʦʚʦʡ ʠʣʠ ʜʥʠʱʝʚʦʡ ʩʣʝʤʠʥʛ, ʠʣʠ ʧʨʦʠʟʦʡʪʠ 

ʞʝʩʪʢʠʡ ʟʘʭʚʘʪ ʢʦʨʧʫʩʘ ʛʨʝʙʥʝʤ ʜʝʚʷʪʦʛʦ ʚʘʣʘ ʩ ʙʳʩʪʨʳʤ ʨʘʟʚʦʨʦ-

ʪʦʤ ʢʦʨʧʫʩʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʬʨʦʥʪʘ ʰʪʦʨʤʦʚʦʡ ʚʦʣʥʳ ʠ ʧʦʩʣʝʜʫʶʱʠʤ 

ʦʧʨʦʢʠʜʳʚʘʥʠʝʤ ï ʙʨʦʯʠʥʛʦʤ. 

ʇʨʠ ʬʦʨʤʘʣʴʥʦʤ ʨʘʩʩʤʦʪʨʝʥʠʠ ʧʨʦʮʝʩʩʘ ʧʘʩʩʠʚʥʦʛʦ ʜʝʤʧʬʠʨʦʚʘ-

ʥʠʷ ʢʠʣʝʚʦʡ ʢʘʯʢʠ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ, ʯʪʦ ʦʥʘ ʟʘʚʠʩʠʪ ʦʪ ʩʚʦʝ-

ʦʙʨʘʟʥʦʡ çʚʦʣʥʦʚʦʩʧʨʠʥʠʤʘʶʱʝʡè ʜʣʠʥʳ ʢʦʨʧʫʩʘ, ʢʦʪʦʨʘʷ ʦʜʥʦʚʨʝ-

ʤʝʥʥʦ ʷʚʣʷʝʪʩʷ çʚʦʣʥʦʦʙʨʘʟʫʶʱʝʡè ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʧʨʦʮʝʩʩʦʚ ʚʦʣ-

ʥʦʦʙʨʘʟʦʚʘʥʠʷ ʢʦʨʘʙʣʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʢʦʨʦʩʪʷʭ ʭʦʜʘ ʥʘ ʩʧʦʢʦʡʥʦʡ ʚʦʜʝ. 

 

ʈʠʩ. 12. ɻʝʦʤʝʪʨʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʨʘʩʭʦʜʷʱʝʡʩʷ ʢʦʨʘʙʝʣʴʥʦʡ ʚʦʣʥʳ ʩ 

ʧʦʤʦʱʴʶ ʚʠʭʨʷ, ʨʦʞʜʘʝʤʦʛʦ ʚʙʣʠʟʠ ʩʫʜʦʚʦʡ ʦʙʰʠʚʢʠ. ʀʟʦʙʨʘʞʝʥʳ ʣʠʥʠʠ 

ʪʦʢʘ ʚ ʨʘʡʦʥʝ ʦʪʨʳʚʘ ʨʘʩʭʦʜʷʱʝʡʩʷ ʚʦʣʥʳ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʧʫʩʘ. ɸʥʘʣʦ-

ʛʠʯʥʳʡ ʧʨʦʮʝʩʩ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʦʣʥʦʚʳʭ ʧʦʪʦʢʦʚ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʧʨʦʨʝ-

ʟʘʥʠʠ ʢʦʨʧʫʩʦʤ ʛʨʝʙʥʝʡ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ. 

ɺ ʥʦʩʦʚʦʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ ʧʨʦʠʩʭʦʜʠʪ ʛʨʫʧʧʠʨʦʚʘʥʠʝ (ʩʣʦʞʝʥʠʝ) 

ʢʦʨʦʪʢʠʭ ʨʘʩʭʦʜʷʱʠʭʩʷ ʚʦʣʥ, ʝʩʣʠ ʠʭ ʩʦʙʩʪʚʝʥʥʦʡ ʬʘʟʦʚʦʡ ʩʢʦʨʦʩʪʠ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʩʚʦʙʦʜʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʦʪ ʨʘʩʭʦʜʷʱʠʭʩʷ ʥʦʩʦʚʳʭ ʚʘ-
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ʪʝʨʣʠʥʠʡ. ʈʦʩʪ ʚʳʩʦʪʳ ʪʘʢʦʡ ʥʦʩʦʚʦʡ ʧʦʜʧʦʨʥʦʡ ʚʦʣʥʳ ʧʨʦʠʩʭʦʜʠʪ ʦʜ-

ʥʦʚʨʝʤʝʥʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʝʸ ʜʣʠʥʳ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʢʨʫʪʠʟʥʳ ʩʪʦʷʯʝʡ 

ʚʦʣʥʳ ɻʝʨʩʪʥʝʨʘ ʧʦʨʷʜʢʘ 60Á, ʚ ʨʘʡʦʥʝ ʥʦʩʦʚʦʡ ʩʢʫʣʳ ʨʘʩʭʦʜʠʤʦʩʪʴ ʚʘ-

ʪʝʨʣʠʥʠʡ ʫʤʝʥʴʰʘʝʪʩʷ ʠ ʚ ʤʦʤʝʥʪ ʦʪʨʳʚʘ ʦʪ ʢʦʨʧʫʩʘ ʧʦʜ ʦʙʨʫʰʘʶʱʠʤ-

ʩʷ ʛʨʝʙʥʝʤ ʢʦʨʘʙʝʣʴʥʘʷ ʚʦʣʥʘ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʛʨʝʩʩʠʚʥʦʡ ʩ ʢʨʫʪʠʟʥʦʡ 

ʧʦʨʷʜʢʘ 30Á. ɽʩʣʠ ʚ ʟʦʥʝ ʦʪʨʳʚʘ ʧʝʨʝʥʘʧʨʘʚʠʪʴ ʥʘʙʝʛʘʶʱʠʡ ʧʦʪʦʢ ʧʦʜ 

ʜʥʠʱʝʚʫʶ ʩʢʫʣʫ, ʧʦʜʜʝʨʞʠʚʘʷ çʟʘʢʨʫʯʠʚʘʥʠʝè ʣʠʥʠʡ ʪʦʢʘ ʥʘʚʩʪʨʝʯʫ 

ʦʙʨʫʰʘʶʱʝʤʫʩʷ ʛʨʝʙʥʶ (ʈʠʩ. 12), ʧʨʦʠʟʦʡʜʝʪ ʯʘʩʪʠʯʥʦʝ ʛʘʰʝʥʠʝ ʚʳʩʦ-

ʪʳ ʨʘʩʭʦʜʷʱʝʡʩʷ ʢʦʨʘʙʝʣʴʥʦʡ ʚʦʣʥʳ. 

ɸʥʘʣʦʛʠʯʥʳʡ ʧʨʦʮʝʩʩ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʢʦʨʘʙʣʷ ʩʦ 

ʚʩʪʨʝʯʥʳʤ ʤʦʨʩʢʠʤ ʚʦʣʥʝʥʠʝʤ, ʯʪʦ ʩʦʟʜʘʝʪ ʜʠʥʘʤʠʯʝʩʢʦʝ ʧʝʨʝʤʝʱʝʥʠʝ 

ʩʠʣ ʚʩʧʣʳʪʠʷ ʥʘ ʚʦʣʥʝʥʠʠ ʙʣʠʞʝ ʢ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ ʠ ʫʩʠʣʝʥʠʶ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʘʯʢʠ, ʯʪʦ ʦʩʣʘʙʣʷʝʪ ʢʠʣʝʚʫʶ ʢʘʯʢʫ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʜ-

ʜʝʨʞʘʥʠʶ ʭʦʜʢʦʩʪʠ, ʫʣʫʯʰʘʝʪ ʦʙʠʪʘʝʤʦʩʪʴ ʜʣʷ ʵʢʠʧʘʞʘ ʢʦʨʘʙʣʷ. ɺ ʥʦ-

ʩʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʥʝʞʝʣʘʪʝʣʴʥʦ ʫʪʨʘʠʚʘʪʴ ʨʘʟʚʘʣ ʥʘʜʚʦʜʥʳʭ ʚʝʪʚʝʡ 

ʰʧʘʥʛʦʫʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʥʘʧʨʷʤʫʶ ʚʦʩʧʨʠʥʠʤʘʪʴ ʩʠʣʦʚʳʝ ʥʘʛʨʫʟʢʠ ʦʪ 

ʛʨʝʙʥʝʡ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ. ʐʪʦʨʤʦʚʘʷ ʛʠʜʨʦʤʝʭʘʥʠʢʘ ʢʦʨʘʙʣʷ ʜʦʣʞʥʘ 

ʦʩʣʘʙʣʷʪʴʩʷ ʩʣʦʞʥʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤʠ ʚʦʣʥʦʚʳʭ ʧʦʪʦʢʦʚ ʩ ʟʘʢʨʫʯʝʥ-

ʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʙʦʨʪʦʚʦʡ ʦʙʰʠʚʢʠ, ʠʣʠ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ï ʮʝʣɹʥʦʩʪʴ 

ʬʨʦʥʪʘ ʰʪʦʨʤʦʚʦʡ ʚʦʣʥʳ ʤʦʞʝʪ ʨʘʟʨʫʰʘʪʴʩʷ ʢʥʷʚʜʠʛʝʜʦʤ, ʢʘʢ ʫ ʠʩʪʦ-

ʨʠʯʝʩʢʠʭ ʧʘʨʫʩʥʳʭ ʢʦʨʘʙʣʝʡ 

ʕʚʦʣʶʮʠʦʥʥʳʝ ʦʙʦʙʱʝʥʠʷ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʢʦʨʘʙʣʷ, ʢʘʢ ʠʥʞʝʥʝʨʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ, ʜʦʣʞʥʦ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʦʯʝʪʘʥʠʝ ʩʚʦʡʩʪʚ ʥʝʧʨʦʪʠʚʣʝʥʠʷ ʩʪʠʭʠʠ ʩ ʚʦʟʤʦʞʥʦʩʪʷ-

ʤʠ ʘʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʫʜʥʦʤ ʚ ʰʪʦʨʤʦʚʦʤ ʤʦʨʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʝʛʦ ʥʘʟʥʘʯʝʥʠʝʤ. ʉʦʚʨʝʤʝʥʥʳʝ ʢʦʨʘʙʣʠ ʦʙʣʘʜʘʶʪ ʦʛʨʦʤʥʳʤʠ ʟʘʧʘʩʘʤʠ 

ʤʦʱʥʦʩʪʠ ʛʣʘʚʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʠ ʦʯʝʥʴ ʧʨʦʯʥʳʤʠ ʢʦʨʧʫʩʘʤʠ, ʯʪʦ ʧʦʟʚʦ-

ʣʷʝʪ ʫʚʝʨʝʥʥʦ ʰʪʦʨʤʦʚʘʪʴ ʚ ʦʪʢʨʳʪʦʤ ʤʦʨʝ ʧʨʠ ʘʢʪʠʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʠ (ʠ ʯʨʝʟʤʝʨʥʦʡ ʧʝʨʝʛʨʫʟʢʝ) ʚʠʥʪʦ-ʨʫʣʝʚʳʭ ʢʦʤʧʣʝʢʩʦʚ. ʋʯʠʪʳʚʘʷ ʠʩ-

ʪʦʨʠʯʝʩʢʠʡ ʦʧʳʪ ʤʦʨʝʧʣʘʚʘʥʠʷ ʠ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʢʦʨʘʙʣʝʡ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʤʦʞʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ, ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʬʣʦʪʘ. 

ʈʝʘʣʴʥʦ ï ʵʪʦ ʪʨʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʟʘʜʘʯʠ: 1 - ʭʦʜ-

ʢʦʩʪʴ; 2 - ʩʪʘʙʠʣʠʟʘʮʠʷ ʢʦʨʧʫʩʘ; 3 - ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʣʘʚʘʥʠʷ, ʢʦʪʦʨʳʝ 
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ʜʦʣʞʥʳ ʨʝʰʘʪʴʩʷ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʨʝʘʣʴʥʳʤ ʥʘʚʠʛʘʮʠʦʥʥʳʤ ʠ ʛʝʦʛʨʘ-

ʬʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʩʫʜʦʭʦʜʩʪʚʘ.  

ʄʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʦʨʝʭʦʜʥʳʤ ʢʘʯʝ-

ʩʪʚʘʤ ʩʫʜʥʘ ʧʦ ʧʨʝʜʧʦʩʳʣʢʘʤ ʪʝʭʥʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪ-

ʥʳʭ ʠʩʪʦʨʠʯʝʩʢʠʭ ʢʦʨʘʙʣʝʡ ʠ ʩʫʜʦʚ, ʠ ʥʘ ʠʭ ʦʩʥʦʚʝ ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚ-

ʥʳʝ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʛʠʧʦ-

ʪʝʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʠ ʦʙʱʝʢʦʨʘʙʝʣʴʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ 

ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʘʠʣʫʯʰʝʡ ʰʪʦʨʤʦʚʦʡ ʤʦʨʝʭʦʜʥʦʩʪʠ: 

- ʂʦʨʘʙʣʷʤ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʠ ʨʳʙʦʣʦʚʥʳʤ ʩʫʜʘʤ ʥʝʦʙʭʦʜʠʤʳ: 

ʘ) ʩʪʘʙʠʣʠʟʘʮʠʷ ʢʦʨʧʫʩʘ (ʢʘʢ ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ); 

ʙ) ʧʦʜʜʝʨʞʘʥʠʝ ʘʢʪʠʚʥʦʛʦ ʜʚʠʞʝʥʠʷ ʚ ʣʶʙʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ 

(ʟʘʜʘʥʥʳʤ ʢʫʨʩʦʤ ʠ ʩʢʦʨʦʩʪʴʶ); 

- ʉʫʜʘ ʩʧʘʩʘʪʝʣʴʥʦʡ ʠ ʧʘʪʨʫʣʴʥʦʡ ʩʣʫʞʙʳ ʦʙʷʟʘʥʳ ʜʝʨʞʘʪʴ ʭʦʜ 

ʧʨʦʠʟʚʦʣʴʥʳʤ ʢʫʨʩʦʤ ʚ ʣʶʙʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ, ʠ ʧʦ ʥʝʦʙʭʦʜʠʤʦ-

ʩʪʠ ʘʢʪʠʚʥʦ ʤʘʥʝʚʨʠʨʦʚʘʪʴ ʚ ʰʪʦʨʤʘʭ ʠ ʫʨʘʛʘʥʥʳʭ ʚʝʪʨʘʭ; 

- ɼʣʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʫʜʥʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʤʘʣʫʶ ʤʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝ-

ʣʝʡ, ʫʜʝʨʞʘʥʠʝ ʟʘʜʘʥʥʦʛʦ ʢʫʨʩʘ, ʩʦʭʨʘʥʝʥʠʝ ʭʦʜʘ ʠ ʜʦʩʪʠʞʝʥʠʝ 

ʤʠʥʠʤʘʣʴʥʦʩʪʠ ʚʩʝʭ ʚʠʜʦʚ ʢʘʯʢʠ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʛʦ ʚʦʣʥʝʥʠʷ 

ʩʪʘʥʦʚʠʪʩʷ ʯʠʩʪʦ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʝʤ; 

- ɺʩʝ ʢʦʨʘʙʣʠ ʠ ʩʫʜʘ ʜʦʣʞʥʳ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʰʪʦʨʤʦʚʦʛʦ ʧʣʘʚʘʥʠʷ ʙʝʟ ʭʦʜʘ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʦʙʝʩ-

ʧʝʯʠʚʘʪʴʩʷ ʣʠʙʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦʡ ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʠ 

ʥʘʜʩʪʨʦʝʢ, ʣʠʙʦ ʫʩʪʘʥʦʚʢʦʡ ʩʧʝʮʠʘʣʴʥʳʭ ʩʫʜʦʚʳʭ ʫʩʪʨʦʡʩʪʚ: ʧʣʘ-

ʚʫʯʠʭ ʷʢʦʨʝʡ ʠ ʰʪʦʨʤʦʚʳʭ ʧʘʨʫʩʦʚ 

ʉʣʝʜʫʷ ʧʨʦʝʢʪʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʚ ʧʨʦʝʢʪʝ ʥʦʚʦʛʦ ʢʦʨʘʙʣʷ ʜʦʣʞʥʳ 

ʩʦʛʣʘʩʦʚʳʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʝ ʰʝʩʪʴ ʚʟʘʠʤʦʟʘʚʠʩʠʤʳʭ ʧʨʘʚʠʣ: 

1. ʉʤʝʱʝʥʠʝ ʮʝʥʪʨʘ ʚʝʣʠʯʠʥʳ ʚ ʥʦʩ ʜʦ ʧʨʠʚʝʜʝʥʠʷ ʥʘ ʦʜʥʫ ʚʝʨʪʠʢʘʣʴ 

ʠʣʠ ʥʝʙʦʣʴʰʦʛʦ ʦʧʝʨʝʞʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʙʦʢʦʚʦʛʦ ʩʦ-

ʧʨʦʪʠʚʣʝʥʠʷ. ʕʪʦ ʦʙʝʩʧʝʯʠʪ ʩʪʘʙʠʣʠʟʘʮʠʶ ʢʘʯʢʠ ʧʨʠ ʜʚʠʞʝʥʠʠ ʥʘ 

ʚʦʣʥʝʥʠʠ, ʘ ʙʝʟ ʭʦʜʘ ʩʦʟʜʘʩʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʧʨʠʚʝʜʝʥʠʷ ʢ ʚʝʪʨʫ ʠ 

ʙʝʟʦʧʘʩʥʦʛʦ ʰʪʦʨʤʦʚʘʥʠʷ ʥʘ ʢʫʨʩʝ ʥʦʩʦʤ ʥʘ ʚʦʣʥʫ; 

2. ʉʫʱʝʩʪʚʝʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʧʣʦʱʘʜʠ, ʘ ʪʘʢʞʝ ʧʦʧʝʨʝʯʥʦʛʦ ʠ ʧʨʦ-

ʜʦʣʴʥʦʛʦ ʤʦʤʝʥʪʦʚ ʠʥʝʨʮʠʠ ʜʝʡʩʪʚʫʶʱʝʡ ʚʘʪʝʨʣʠʥʠʠ; ʟʘʦʩʪʨʝʥʠʝ 

ʚʘʪʝʨʣʠʥʠʡ ʚ ʦʢʦʥʝʯʥʦʩʪʷʭ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ, ʯʪʦ ʪʨʝʙʫʝʪʩʷ ʜʣʷ 
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ʫʤʝʥʴʰʝʥʠʷ ʩʠʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʰʪʦʨʤʦʚʦʛʦ ʚʦʣʥʝʥʠʷ ʠ ʩʦʭʨʘʥʝ-

ʥʠʷ ʭʦʜʢʦʩʪʠ ʥʘ ʜʘʣʴʥʠʭ ʦʢʝʘʥʩʢʠʭ ʧʝʨʝʭʦʜʘʭ; 

3. ʀʩʢʣʶʯʝʥʠʝ ʠʟʣʠʰʥʝʛʦ ʨʘʟʚʘʣʘ ʙʦʨʪʦʚ, ʥʝʜʦʧʫʱʝʥʠʝ ʰʠʨʦʢʦʡ ʠ 

ʥʝʧʨʝʨʳʚʥʦʡ ʚʝʨʭʥʝʡ ʧʘʣʫʙʳ (ʘ ʪʘʢʞʝ ʥʘʢʣʦʥʘ ʚʧʝʨʝʜ ʥʘʜʚʦʜʥʦʡ 

ʯʘʩʪʠ ʬʦʨʰʪʝʚʥʷ). ɺʦ ʚʨʝʤʷ ʰʪʦʨʤʦʚʦʛʦ ʧʣʘʚʘʥʠʷ ʵʪʦ ʩʥʠʤʝʪ 

ʧʨʦʙʣʝʤʳ ʯʨʝʟʤʝʨʥʦʡ ʢʘʯʢʠ ʠ ʫʜʘʨʦʚ ʚʦʣʥ ʧʦ ʢʦʨʧʫʩʫ ʠ ʧʘʣʫʙʘʤ, ʠ, 

ʪʝʤ ʩʘʤʳʤ, ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʭʦʜʦʤ ʩʫʜʥʘ 

ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʛʦ ʚʦʣʥʝʥʠʷ; 

4. ʉʫʱʝʩʪʚʝʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʚʩʝʭ ʥʘʜʚʦʜʥʳʭ ʦʙʲʝʤʦʚ ʢʦʨʧʫʩʘ, ʠ 

ʦʩʦʙʝʥʥʦ ï ʚ ʦʢʦʥʝʯʥʦʩʪʷʭ. ɽʩʣʠ ʥʘʜʚʦʜʥʳʡ ʮʝʥʪʨ ʧʘʨʫʩʥʦʩʪʠ ʧʨʠ-

ʚʝʩʪʠ ʢ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ, ʪʦ ʵʪʦ ʫʣʫʯʰʠʪ ʰʪʦʨʤʦʚʫʶ 

ʫʧʨʘʚʣʷʝʤʦʩʪʴ, ʝʩʣʠ ʞʝ ʦʙʝʩʧʝʯʠʪʴ ʟʘʚʘʣ ʙʦʨʪʘ ʥʘ ʫʨʦʚʥʝ ʜʝʡ-

ʩʪʚʫʶʱʝʡ ʚʘʪʝʨʣʠʥʠʠ, ʪʦ ʵʪʦ ʩʪʘʙʠʣʠʟʠʨʫʝʪ ʭʦʜ ʥʘ ʚʦʣʥʝʥʠʠ ʙʝʟ 

ʫʩʠʣʝʥʠʷ ʢʠʣʝʚʦʡ ʢʘʯʢʠ ʠ ʨʳʩʢʘʥʠʷ, ʪʘʢ ʢʘʢ ʜʚʠʞʫʱʠʡʩʷ ʩ ʚʳʩʦʢʦʡ 

ʩʢʦʨʦʩʪʴʶ ʢʦʨʘʙʣʴ ʧʝʨʝʡʜʝʪ ʚ ʨʝʞʠʤ ʧʨʦʨʝʟʘʥʠʷ ʚʦʣʥ; 

5. ʇʦʩʣʝʜʥʝʝ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʧʝʨʝʥʦʩʫ ʦʩʥʦʚʥʳʭ ʥʘʜʚʦʜʥʳʭ ʦʙʲʝʤʦʚ 

ʚ ʢʦʨʤʦʚʫʶ ʯʘʩʪʴ ʢʦʨʧʫʩʘ (ʙʝʟ ʦʙʨʘʟʦʚʘʥʠʷ ʰʠʨʦʢʦʛʦ ʪʨʘʥʮʘ ʠ 

ʧʣʦʩʢʦʛʦ ʢʦʨʤʦʚʦʛʦ ʧʦʜʟʦʨʘ) ʧʦ ʧʨʘʚʠʣʫ: ʥʦʩ ʟʘʛʨʫʞʘʝʪʩʷ ʚ ʧʦʜ-

ʚʦʜʥʦʡ ʯʘʩʪʠ, ʘ ʢʦʨʤʦʚʦʡ ʦʙʲʝʤ ʥʘʚʠʩʘʝʪ ʥʘʜ ʚʦʜʦʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʟʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʦʤ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʯʝʨʪʝʞʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʫʜʫʪ 

ʚʳʧʦʣʥʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʛʦ ʰʪʦʨʤʦʚʘʥʠʷ ʚ ʨʝʞʠʤʝ ʥʦʩʦʤ 

ʥʘ ʚʦʣʥʫ. ʊʘʢʦʝ ʨʝʰʝʥʠʝ ʫʯʠʪʳʚʘʝʪ ʩʚʦʡʩʪʚʘ ʨʝʘʣʴʥʦʛʦ ʰʪʦʨʤʦ-

ʚʦʛʦ ʚʦʣʥʝʥʠʷ, ʠʩʢʣʶʯʘʷ, ʤʦʞʝʪ ʙʳʪʴ, ʫʩʣʦʚʠʷ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʩʪʠ 

ʚʦʣʥʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʮʝʥʪʨʝ ʮʠʢʣʦʥʘ. ɿʘʚʳʰʝʥʥʳʝ ʢʦʨʤʦʚʦʡ ʥʘʜʚʦʜ-

ʥʳʡ ʦʙʲʝʤ ʠ ʚʳʩʦʪʘ ʶʪʘ ʥʝ ʤʝʰʘʶʪ ʧʦʜʜʝʨʞʘʥʠʶ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ ʭʦʜʘ ʠ ʫʧʨʘʚʣʷʝʤʦʩʪʠ, ʪʘʢ ʢʘʢ ʫʩʢʦʨʝʥʥʳʡ ʜʚʠʞʠʪʝʣʝʤ ʧʦʪʦʢ 

çʫʜʝʨʞʠʚʘʝʪè ʢʦʨʤʦʚʦʡ ʧʦʜʟʦʨ ʥʘ ʦʩʨʝʜʥʝʥʥʦʤ ʫʨʦʚʥʝ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʚʟʚʦʣʥʦʚʘʥʥʦʛʦ ʤʦʨʷ. 

6. ʉʫʱʝʩʪʚʝʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʧʘʨʫʩʥʦʩʪʠ ʠ ʚʳʩʦʪʳ ʥʘʜʩʪʨʦʝʢ, ʧʝʨʝ-

ʥʦʩ ʧʦʤʝʱʝʥʠʡ ʚʥʫʪʨʴ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʢʦʨʧʫʩʘ: 

"ʂʨʘʩʦʪʘ ʢʦʨʘʙʣʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʥʘ ʝʛʦ ʙʦʨʪʫ ʥʝ-

ʥʫʞʥʳʭ ʚʝʱʝʡ". ʇʦʧʫʪʥʦ ʩʥʠʤʘʶʪʩʷ ʦʛʨʘʥʠʯʝʥʠʷ ʚʳʙʦʨʘ ʰʪʦʨ-

ʤʦʚʦʛʦ ʢʫʨʩʘ ʧʦ ʟʘʣʠʚʘʝʤʦʩʪʠ ʠʣʠ ʦʙʣʝʜʝʥʝʥʠʶ ʚʝʨʭʥʠʭ ʧʘʣʫʙ; ʨʝ-

ʰʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʚʝʪʨʦʚʦʛʦ ʢʨʝʥʘ, ʠ, ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʤʝʪʘʮʝʥ-

ʪʨʠʯʝʩʢʦʡ ʚʳʩʦʪʳ ʢʦʨʘʙʣʴ ʦʙʨʝʪʘʝʪ ʪʨʝʙʫʝʤʫʶ ʧʣʘʚʥʦʩʪʴ ʢʘʯʢʠ. 



 
33 

ʋʢʘʟʘʥʥʳʝ ʧʨʘʚʠʣʘ ʥʝ ʧʨʦʪʠʚʦʨʝʯʘʪ ʜʨʫʛʠʤ ʤʦʨʝʭʦʜʥʳʤ ʢʘʯʝʩʪʚʘʤ: 

- ʍʦʜʢʦʩʪʴ ʥʘ ʩʧʦʢʦʡʥʦʡ ʚʦʜʝ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʙʫʣʴʙʦʚʳʤʠ ʦʙʚʦʜʘʤʠ ʠ 

ʦʢʨʫʛʣʳʤʠ ʰʧʘʥʛʦʫʪʘʤʠ, ʚʤʝʱʘʶʱʠʤʠ ʥʘʠʙʦʣʴʰʠʡ ʦʙʲʝʤ ʚ ʤʠʥʠ-

ʤʘʣʴʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʩʫʜʦʚʦʡ ʦʙʰʠʚʢʠ; 

- ʀʩʢʣʶʯʝʥʠʝ ʦʪʨʳʚʘ ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ ʚ ʨʘʡʦʥʝ ʨʫʣʷ ʠ ʜʚʠʞʠʪʝʣʝʡ 

ʜʦʩʪʠʛʘʝʪʩʷ ʧʣʘʚʥʦʩʪʴʶ ʧʨʦʜʦʣʴʥʳʭ ʣʠʥʠʡ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʯʝʨ-

ʪʝʞʘ, ʦʙʨʘʟʫʶɦ ʠʭ ʦʙʚʦʜʳ ʢʦʨʧʫʩʘ; 

- ʇʨʦʭʦʜʠʤʦʩʪʴ ʚʦ ʣʴʜʘʭ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʘ ʚ ʨʝʞʠʤʝ ʧʦʜ-

ʣʘʤʳʚʘʥʠʷ ʣʴʜʘ ʩʥʠʟʫ, ʯʪʦ ʪʘʢʞʝ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ ʣʝʜʦʚʦʡ ʟʘʱʠ-

ʪʳ ʜʚʠʞʠʪʝʣʝʡ. 

ɺ ʦʧʠʩʘʥʥʳʭ ʧʨʘʚʠʣʘʭ ʫʧʦʤʷʥʫʪ ʟʘʚʘʣ ʙʦʨʪʘ ʥʘ ʫʨʦʚʥʝ ʜʝʡʩʪʚʫʶ-

ʱʝʡ ʚʘʪʝʨʣʠʥʠʠ (ʧʧ.4). ʕʪʦ ʥʦʚʳʡ ʵʣʝʤʝʥʪ ʬʦʨʤʳ ʢʦʨʧʫʩʘ, ʚʳʚʝʜʝʥʥʳʡ 

ʠʟ ʧʨʠʥʮʠʧʘ ʥʝʧʨʦʪʠʚʣʝʥʠʷ ʤʦʨʩʢʦʡ ʩʪʠʭʠʠ. ɺʦʟʤʦʞʥʦ, ʯʪʦ ʢʦʨʘʙʝʣʳ 

ʧʨʦh ʣʦʛʦ ʚʝʢʘ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʙʳ ʪʘʢʦʡ ʟʘʚʘʣ ʙʦʨʪʘ ʫ ʢʦʨʧʫʩʦʚ 

ʚʦʝʥʥʳʭ ʢʦʨʘʙʣʝʡ, ʝʩʣʠ ʙʳ ʬʦʨʤʘ ʤʠʜʝʣʴʰʧʘʥʛʦʫʪʘ ʥʝ ʦʧʨʝʜʝʣʷʣʘʩʴ 

ʛʨʦʤʦʟʜʢʦʩʪʴʶ ʧʘʨʦʚʳʭ ʤʘʰʠʥ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʪʦ ʚʨʝʤʷ ʚ ʢʘʯʝʩʪʚʝ 

ʛʣʘʚʥʳʭ ʜʚʠʛʘʪʝʣʝʡ. 

ʇʦʢʘʟʘʪʝʣʴʥʳʝ ʢʦʨʘʙʣʝʩʪʨʦʠʪʝʣʴʥʳʝ ʨʝʰʝʥʠʷ ʧʦʩʣʝʜʥʠʭ ʣʝʪ 

ʀʩʢʫʩʩʪʚʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʢʦʨʘʙʣʷ ʚʳʭʦʜʠʪ ʠʟ ʪʝʥʠ 

ʟʘʢʨʳʪʳʭ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʢʘʙʠʥʝʪʦʚ, ʯʝʤʫ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʝʟʜʝʩʫʱʥʦʩʪʴ 

ʥʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʪʢʨʳʚʘʶʱʠʭ ʩʚʦʙʦʜʥʳʡ ʜʦʩʪʫʧ ʢ 

ʥʦʚʝʡʰʠʤ ʢʦʥʮʝʧʮʠʷʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʠʟʫʯʝʥʠʶ ʤʦʨʝʭʦʜʥʦʩʪʠ ʢʦʨʘʙ-

ʣʷ ʠ ʤʦʨʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʮʝʣʦʤ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʩʪʫʜʝʥʯʝʩʢʦʡ ʠ 

ʢʫʨʩʘʥʪʩʢʦʡ ʤʦʣʦʜʝʞʠ ʠ ʤʦʨʩʢʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ, ʧʦʣʫʯʘʶʱʠʭ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʥʝʟʘʚʠʩʠʤʦʡ ʨʘʟʨʘʙʦʪʢʠ ʦʙʦʩʥʦʚʘʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʝʜʣʦ-

ʞʝʥʠʡ ʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʫʜʦʩʪʨʦʝʥʠʶ, ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʦʚʳʭ ʥʘʩʪʘʚʣʝ-

ʥʠʡ ʤʦʨʝʧʣʘʚʘʪʝʣʷʤ ʠ ʫʯʘʩʪʠʶ ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ ʦʙʫʩʪʨʦʡʩʪʚʝ ʨʝʛʠʦ-

ʥʘʣʴʥʦʡ ʤʦʨʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʤʦʨʩʢʠʭ ʥʘʫʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʘʤʝʨʠʢʘʥʩʢʠʤʠ ʢʦʨʘʙʝʣʘʤʠ, ʦʟʚʫʯʠʚʰʠʤʠ ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ ʧʦʣʦʞʝʥʠʷ 

çʮʝʣʝʚʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷè ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ STAB-2009, ʧʨʦʭʦʜʠʚʰʝʡ ʚ 

ʈʝʧʠʥʦ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ [57]. ɺ çʮʝʣʝʚʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠè ʦʙʦʩ-

ʥʦʚrʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪ ɹʩʦʟʜʘʥʠʷ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʬʣʦʪʘ ʩ ʫʯʘʩʪʠʝʤ 

ʦʧʳʪʥʳʭ ʤʦʨʝʧʣʘʚʘʪʝʣʝʡ, ʙʝʨʫʱʠʭ ʥʘ ʩʝʙʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʵʢʩʧʣʫʘ-
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ʪʘʮʠʦʥʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʦʚʳʭ ʩʫʜʦʚ. ʇʝʨʚʳʤ ʧʦʢʘʟʘʪʝʣʴʥʳʤ ʧʨʠʤʝ-

ʨʦʤ [58] ʫʢʘʟʳʚʘʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʨʦʡʢʠ ʩʫʜʥʦ ʩ ʧʨʝʜʝʣʴʥʦ ʥʠʟʢʦʡ 

ʩʪʦʠʤʦʩʪʴʶ, ʝʩʣʠ ʪʘʢʦʝ ʩʫʜʥʦ ʧʨʝʜʥʘʟʥʘʯʘʝʪʩʷ ʜʣʷ ʦʜʥʦʛʦ ʝʜʠʥʩʪʚʝʥʥʦ-

ʛʦ ʧʝʨʝʭʦʜʘ ʧʦʜ ʥʘʜʝʞʥʳʤ ʧʨʦʛʥʦʟʦʤ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦ-

ʚʠʡ, ʥʘʧʨʠʤʝʨ: ʩ ʤʘʪʝʨʠʢʘ ʥʘ ɻʘʚʘʡʩʢʠʝ ʦʩʪʨʦʚʘ. 

  

ʈʠʩ. 13. ʇʨʦʝʢʪʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʢʦʨʘʙʣʷ ñZumwaltò (ʩʣʝʚʘ) ʠ ʝʛʦ ʤʦʜʝʣʴ ʚ 

ʤʘʩʰʪʘʙʝ 1/4 (ʩʧʨʘʚʘ) [59]. ʂʦʨʘʙʣʴ ʩʧʦʩʦʙʝʥ ʜʝʨʞʘʪʴ 30-ʫʟʣʦʚʦʡ ʭʦʜ ʩ ʧʦʣ-

ʥʦʡ ʙʦʝʛʦʪʦʚʥʦʩʪʴʶ ʨʘʢʝʪʥʳʭ ʩʠʩʪʝʤ ʚ ʣʶʙʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠ̫ ʭ. 

ɼʨʫʛʦʡ ʧʨʠʤʝʨ ï ʢʦʨʘʙʣʴ XXI  ʚʝʢʘ ï ʵʩʤʠʥʝʮ DDG-1000 

ñZumwaltò (ʈʠʩ. 13), ʛʜʝ ʫʯʪʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʤʦʨʝʧʣʘʚʘʪʝʣʝʡ ʙʝʟ ʦʛʣʷʜʢʠ 

ʥʘ ʟʘʩʢʦʨʫʟʣʳʝ ʩʝʨʪʠʬʠʢʘʮʠʦʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ. 

ʅʝʧʨʦʪʠʚʦʨʝʯʠʚʳʝ ʧʨʦʝʢʪʥʳʝ ʨʝʰʝʥʠʷ ʚ ʩʫʜʦʩʪʨʦʝʥʠʠ ʩʣʫʞʘʪ 

ʩʪʘʥʦʚʣʝʥʠʶ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʫʢ ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʦʨʘʙʣʝʩʪʨʦʠʪʝʣʴʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʵʢʩʧʝʨʪʥʦʛʦ ʩʠʥʪʝʟʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʧʳʪʘ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʤʦʨʝʧʣʘʚʘʥʠʷ ʠ ʭʦʨʦʰʝʡ ʤʦʨʩʢʦʡ ʧʨʘʢʪʠʢʠ ʚ ʪʝʭʥʠʯʝ-

ʩʢʦʤ ʦʢʨʫʞʝʥʠʠ ʥʦʚʝʡʰʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʠʥʪʝʛʨʘʮʠʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʨʝʘʣʴʥʦʛʦ ʦʧʳʪʘ ʢʦʨʘʙʣʝʚʦʞʜʝʥʠʷ ʚʦ 

ʚʩʝʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʧʦʠʩʢʘ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʟʘʜʝʡʩʪʚʦ-

ʚʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʢʦʨʘʙʣʷ ʚ ʜʘʣʴʥʠʭ ʤʦʨʩʢʠʭ ʧʦʭʦʜʘʭ; ï ʤʦʨʩʢʠʝ ʠʥ-

ʞʝʥʝʨʳ ʦʙʨʝʪʘʶʪ ʟʘʢʦʥʥʳʝ ʦʩʥʦʚʘʥʠʷ ʜʣʷ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ 

ʠ ʦʙʦʩʥʦʚʘʥʠʷ ʢʣʶʯʝʚʳʭ ʘʩʧʝʢʪʦʚ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʞʠʟ-

ʥʝʦʙʝʩʧʝʯʝʥʠʷ ʢʦʨʘʙʣʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʙʦʝʚʳʭ ʫʩʣʦʚʠʷʭ, ʩ ʧʝʨʝʩʤʦʪʨʦʤ ʠ 

ʦʙʥʦʚʣʝʥʠʝʤ ʩʝʨʪʠʬʠʢʘʮʠʦʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ. 
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ʈʠʩ. 14. ʇʨʦʝʢʪʳ ʢʦʨʘʙʣʷ ɻʝʨʤʘʥʠʠ (ʩʣʝʚʘ) ʠ ʪʨʘʫʣʝʨʘ ʅʦʨʚʝʛʠʠ (ʩʧʨʘʚʘ) ʥʝ 

ʩʣʝʜʫʶʪ ʦʧʘʩʥʳʤ ʚʝʷʥʠʷʤ çʪʝʭʥʠʯʝʩʢʦʡ ʵʩʪʝʪʠʢʠè, ʚʦʟʚʨʘʱʘʷʩʴ ʢ ʠʩʪʦʨʠʯʝ-

ʩʢʠʤ ʜʦʩʪʠʞʝʥʠʷʤ ʤʦʨʩʢʠʭ ʠʥʞʝʥʝʨʦʚ XIX ʚʝʢʘ, ʥʝ ʜʦʧʫʩʢʘʚʰʠʭ ʚ ʘʨʭʠʪʝʢ-

ʪʫʨʝ ʢʨʘʩʠʚʦʛʦ ʢʦʨʘʙʣʷ ʥʠʯʝʛʦ ʣʠʰʥʝʛʦ ï ʦʩʪʘʚʣʷʷ ʟʘʜʘʯʝʡ ʮʝʣʝʚʦʛʦ ʧʨʦʝʢʪʠ-

ʨʦʚʘʥʠʷ ʣʠʰʴ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʨʘʙʣʷ. 

 

ʈʠʩ. 15. ɺʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʩʫʜʥʦ Bourbon Orca. ʅʦʨʚʝʛʠʷ, 2006 ʛ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʨʦʷʪʩʷ ʩʫʜʘ ʧʦʚʳʰʝʥʥʦʡ ʰʪʦʨʤʦʚʦʡ ʤʦʨʝ-

ʭʦʜʥʦʩʪʠ ʚ ʅʦʨʚʝʛʠʠ (ʈʠʩ. 14-ʩʧʨʘʚʘ, ʈʠʩ. 15) ʠ ɻʝʨʤʘʥʠʠ (ʈʠʩ. 14-

ʩʣʝʚʘ, ʈʠʩ. 16), ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʤʝʥʪʦʚ ʬʦʨʤʳ ʢʦʨʧʫʩʘ (ʚ ʥʦʩʦʚʦʡ 

ʦʢʦʥʝʯʥʦʩʪʠ), ʘʥʘʣʦʛʠʯʥʳʭ ʦʙʦʩʥʦʚʘʥʥʳʤ ʚ ʥʘʩʪʦʷɦ ʝʡ ʨʘʙʦʪʝ [60]. 

 

ʈʠʩ. 16. ʂʨʫʧʥʦʝ ʧʨʦʛʫʣʦʯʥʦʝ ʩʫʜʥʦ ï ʤʦʪʦʨʥʘʷ ʷʭʪʘ ʢʣʘʩʩʘ A, ɻʝʨʤʘʥʠʷ, 

Blohm&Voss, 2009 (www.charterworld.com) 
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ȯɗɌɎɌ 1. Ȼɜɚɑɖɞəɧɑ ɔɓɧɝɖɌəɔɫ ɔ ɚɛɞɔɘɔɓɌɢɔɫ 

ɝɟɐɚɎɧɡ ɚɍɎɚɐɚɎ ɐɗɫ ɐɚɝɞɔɒɑəɔɫ Ɏɝɑɛɚɏɚɐəɚɕ 

ɘɚɜɑɡɚɐəɚɝɞɔ ɖɚɜɌɍɗɫ 

ʇʨʠʟʥʘʢʦʤ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʦʧʪʠʤʠʟʘʮʠʠ ʚ ʤʦʨʩʢʦʡ ʪʝʭʥʠʢʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʦʜʥʦʦʙʨʘʟʠʝ ʠʥʞʝʥʝʨ-

ʥʳʭ ʨʝʰʝʥʠʡ, ʢʦʛʜʘ ʨʘʟʣʠʯʠʷ ʚ ʦʙʱʝʘʨʭʠʪʝʢʪʫʨʥʳʭ ʨʝʰʝʥʠʷʭ, ʚ ʬʦʨʤʝ 

ʦʙʚʦʜʦʚ ʢʦʨʧʫʩʘ ʠʣʠ ʦʙʱʝʛʦ ʨʘʩʧʦʣʦʞʝʥʠʠ ʩʫʜʥʘ ʦʙʲʷʩʥʷʝʪʩʷ ʣʠʰʴ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʠʣʠ ʦʩʦʙʳʤʠ ʫʩʣʦʚʠʷʤʠ ʨʘʡʦʥʘ ʧʣʘ-

ʚʘʥʠʷ. ɺ ʭʦʨʦʰʝʡ ʤʦʨʩʢʦʡ ʧʨʘʢʪʠʢʝ ʵʪʦ ʩʚʦʜʠʪʩʷ ʢ ʧʦʥʷʪʠʶ ʢʨʘʩʠʚʦʛʦ 

ʢʦʨʘʙʣʷ, ʠ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʘ ʙʦʨʪʫ ʥʝʪ ʥʠʯʝʛʦ ʣʠʰʥʝʛʦ, ʥʝʪ ʠʟʣʠʰʥʝʛʦ 

ʠʟʦʙʨʝʪʘʪʝʣʴʩʪʚʘ ʚ ʜʝʣʴʥʳʭ ʚʝʱʘʭ, ʠ ʚʩʝ ʵʣʝʤʝʥʪʳ ʩʫʜʥʘ ʩʪʨʦʛʦ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʪ ʣʠʰʴ ʦʜʥʦʤʫ ʮʝʣʝʚʦʤʫ ʧʨʝʜʥʘʟʥʘʯʝʥʠʶ. 

ʉʫʱʝʩʪʚʫʶʱʝʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʧʦ ʦʙʱʝʢʦʨʘ-

ʙʝʣʴʥʦʡ ʘʨʭʠʪʝʢʪʫʨʝ ʠ ʬʦʨʤʝ ʢʦʨʧʫʩʘ ʩʦʚʨʝʤʝʥʥʳʭ ʩʫʜʦʚ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʝʪ ʣʠʰʴ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʨʝʟʝʨʚʘ ʥʝʠʩʧʦʣʟɹʦʚʘʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʚ ʜʦʩʪʠʞʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʩʝʧʦʛʦʜʥʦʛʦ ʠ ʰʪʦʨʤʦʚʦʛʦ ʤʦʨʝʧʣʘʚʘ-

ʥʠʷ, ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʙʝʟʦʧʘʩʥʦʛʦ ʩʫʜʦʚʦʞʜʝʥʠʷ ʚ ʩʣʦʞʥʳʭ ʠ ʣʝʜʦʚʳʭ 

ʫʩʣʦʚʠ̫ ʭ. ʈʘʟʥʦʦʙʨʘʟʠʝ ʧʨʦʝʢʪʥʳʭ ʫʧʫʱʝʥʠʡ ʤʦʞʝʪ ʧʦʢʨʳʚʘʪɹʩʷ ʥʘ ʤʦ-

ʨʝ ʠʟʙʳʪʢʦʤ ʤʦʱʥʦʩʪʠ ʛʣʘʚʥʳʭ ʤʘʰʠʥ, ʠ ʨʘʩʪʦʯʠʪʝʣʴʥʳʤʠ ʧʨʦʩʪʦʷʤʠ ʚ 

ʦʞʠʜʘʥʠʠ ʫ ʤʦʨʷ ʭʦʨʦʰʝʡ ʧʦʛʦʜʳ, ʙʝʟʦʩʥʦʚʘʪʝʣʴʥʦ çʦʧʨʘʚʜʳʚʘʝʤʳʭè 

ʩʦʚʨʝʤʝʥʥʦʡ ʚʝʟʜʝʩʫʱʥʦʩʪʴʶ ʛʣʦʙʘʣʴʥʦʛʦ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʩʫʜʦʭʦʜʩʪʚʘ ʧʦ ʙʝʨʝʛʦʚʳʤ çʟʘʙʣʘʛʦʚʨʝʤʝʥʥʳʤè ʧʨʦʛʥʦ-

ʟʘʤ ʦʧʘʩʥʳʭ ʷʚʣʝʥʠʡ ʥʘ ʤʦʨʝ, ʧʨʝʜʩʢʘʟʳʚʘʝʤʳʭ ʧʦ ʢʘʨʪʘʤʠ ʜʠʩʪʘʥʮʠ-

ʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʘʪʤʦʩʬʝʨʳ ʠ ʦʢʝʘʥʦʚ ʠʟ ʢʦʩʤʦʩʘ. 

ʅʠʢʘʢ ʥʝ ʦʧʨʘʚʜʘʥʥʦʝ ʦʪʩʪʨʘʥʝʥʠʝ ʠʥʞʝʥʝʨʦʚ-ʩʫʜʦʚʦʜʠʪʝʣʝʡ ʠ 

ʩʫʜʦʚʳʭ ʤʝʭʘʥʠʢʦʚ ʦʪ ʫʯʘʩʪʠʷ ʚ ʦʙʦʩʥʦʚʘʥʠʠ ʢʦʨʘʙʣʝʩʪʨʦʠʪʝʣʴʥʳʭ ʨʝ-

ʰʝʥʠʡ ʧʨʠʚʝʣʦ ʢ ʟʘʤʝʪʥʦʤʫ ʩʥʠʞʝʥʠʶ ʰʪʦʨʤʦʚʦʡ ʠ ʣʝʜʦʚʦʡ ʤʦʨʝʭʦʜ-

ʥʦʩʪʠ ʥʦʚʳʭ ʢʦʨʘʙʣʝʡ ʠ ʩʫʜʦʚ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʩʪʘʣʦ ʧʨʦʷʚʣʷʪʴʩʷ ʥʝ-

ʜʦʚʝʨʠʝʤ ʢ ʤʦʨʝʧʣʘʚʘʪʝʣʷʤ ʚ ʠʭ ʤʦʨʩʢʦʤ ʜʝʣʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʦ ʩʣʫʯʘʷʤʠ 

ʛʫʙʠʪʝʣʴʥʦʛʦ ʧʝʨʝʭʚʘʪʘ ʙʝʨʝʛʦʚʳʤʠ ʩʣʫʞʙʘʤʠ ʯʠʩʪʦ ʢʘʧʠʪʘʥʩʢʠʭ ʦʙ̫-

ʟʘʥʥʦʩʪʝʡ ʚ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ ʥʘ ʭʦʜʦʚʦʤ ʤʦʩʪʠʢʝ. 

ʅʦʚʳʡ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʚ ʢʦʨʘʙʝʣʴʥʦʡ ʛʠʜʨʦʤʝ-

ʭʘʥʠʢʝ, ʜʦʧʦʣʥʷʶʱʠʡ ʦʧʳʪʦʚʫ  ʁʧʦʚʝʨʢʫ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʩʦʚʤʝʩʪ-

ʥʦ ʩ ʦʙʥʦʚʣʝʥʠʝʤ ʥʘʩʪʘʚʣʝʥʠʡ ʤʦʨʝʧʣʘʚʘʪʝʣʷʤ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 
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ʧʦʣʠʛʦʥʘʭ ʚ ʦʪʢʨʳʪʦʤ ʤʦʨʝ, ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʨʝʘʣʴʥʳʭ 

ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ ʠ ʥʘʩʪʘʚʥʠʢʦʚ ʤʦʨʩʢʦʛʦ ʜʝʣʘ ʢ ʠʥʞʝʥʝʨʥʳʤ ʠʟʳʩʢʘʥʠ-

ʷʤ ʧʨʠ ʩʦʟʜʘʥʠʠ ʦʢʝʘʥʩʢʦʛʦ ʬʣʦʪʘ ʜʣʷ ʰʪʦʨʤʦʚʳʭ ʠ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʡ 

ʤʦʨʝʭʦʜʩʪʚʘ ʥʘ ɼʘʣʥɹʝʤ ɺʦʩʪʦʢʝ ʈʦʩʩʠʠ. 

ɀɚɜɘɌ ɖɚɜɛɟɝɌ ɖɚɜɌɍɗɫ ɚɛɜɑɐɑɗɫɑɞ ɚɝɚɍɑəəɚɝɞɔ ɔ 

ɘɑɞɚɐɧ ɩɠɠɑɖɞɔɎəɚɏɚ ɖɚɜɌɍɗɑɎɚɒɐɑəɔɫ 

ʂʨʘʪʢʠʡ ʩʚʦʜ ʧʨʠʥʷʪʳʭ ʦʙʦʟʥʘʯʝʥʠʡ: 

{ x, y, z }  ʂʦʦʨʜʠʥʘʪʳ ʚ ʩʚʷʟʘʥʥʦʡ ʩ ʢʦʨʧʫʩʦʤ ʩʠʩʪʝʤʝ ʦʪʩʯʝʪʦʚ (ʉʂ); 

{ xʦ,yʦ,zʦ }  ʊʦʯʢʘ, ʣʝʞʘʱʘʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʧʫʩʘ [ʤ]; 

{ x,h,V }  ʂʦʦʨʜʠʥʘʪʳ ʚ ʥʝʚʦʟʤʫʱʝʥʥʦʡ ʥʘ ʙʝʩʢʦʥʝʯʥʦʩʪʠ ʞʠʜʢʦʩʪʠ; 

{ x0,h0,V0 }  ʊʦʯʢʠ ʥʘ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʟʚʦʣʥʦʚʘʥʥʦʡ ʞʠʜʢʦʩʪʠ; 

r
C

 ʆʪʢʣʦʥʝʥʠʝ ʯʘʩʪʠʮʳ ʞʠʜʢʦʩʪʠ ʦʪ ʥʝʚʦʟʤʫʱʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ  [ʤ]; 

V0 ʉʢʦʨʦʩʪʴ ʥʘʙʝʛʘʶʱʝʛʦ ʧʦʪʦʢʘ (ʩʢʦʨʦʩʪʴ ʧʦʧʝʨʝʯʥʦʡ ʚʦʣʥʳ) [ʤ/c]; 

Fn =V/ LgÖ  ʏʠʩʣʦ ʌʨʫʜʘ (ʩʢʦʨʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʧʝʨʝʯʥʦʡ  ʚʦʣʥʳ); 

q(r
C

) @ V0Ŀq ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨ-

ʧʫʩʘ ʚʦʣʥʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ   [ʤ/c]; 

l/L = 2pĿFn
2
 ʆʪʥʦʰʝʥʠʝ ʜʣʠʥʳ ʧʦʧʝʨʝʯʥʦʡ ʚʦʣʥʳ, ʠʟʣʫʯʘʝʤʦʡ ʢʦʨʘʙʣʝʤ 

ʢ ʜʣʠʥʝ ʝʛʦ ʢʦʨʧʫʩʘ, ʚʳʨʘʞʝʥʥʦʝ ʩ ʧʦʤʦʱʴʶ ʯʠʩʣʘ ʌʨʫʜʘ; 

J2
2

0 cosÖ
=

V

g
k  ʏʘʩʪʦʪʘ ʬʦʨʤʳ ʚʦʣʥʳ  [1/ʤ]; 

ÏJ = arccosV/V0
 ʌʘʟʦʚʳʡ ʫʛʦʣ ʂʝʣʴʚʠʥʘ  ï ʥʘʧʨʘʚʣʝʥʠʝ ʠʟʣʫʯʝʥʠʷ ʵʣʝ-

ʤʝʥʪʘʨʥʦʡ ʚʦʣʥʳ ʚ ʩʧʝʢʪʨʝ ʫʛʣʦʚ ÏJÍ[0·90Á]; 

C = V0ĿcosJ ʉʢʦʨʦʩʪʴ ʠʟʣʫʯʘʝʤʦʡ ʢʦʨʧʫʩʦʤ ʬʘʟʦʚʦʡ ʚʦʣʥʳ ÏJ [ʤ/c]; 

kg
V

g
Ö==s  ʏʘʩʪʦʪʘ ʚʦʣʥʦʚʳʭ ʢʦʣʝʙʘʥʠʡ (ʚʦ ʚʨʝʤʝʥʠ)   [1/c]; 

s2 = gÖk = 2pĿg/l ɼʠʩʧʝʨʩʠʦʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʜʣʷ ʚʦʣʥ ʥʘ ʛʣʫʙʦʢʦʡ ʚʦʜʝ; 

zW( r
C

) ɸʧʧʣʠʢʘʪʳ ʚʦʣʥʦʚʦʛʦ ʧʨʦʬʠʣʷ   [ʤ]; 

l =2p
 
/
 
k = gĿT

2
 / 2p = ʉ

2
Ŀ2p/g 

ʉʦʦʪʥʦʰʝʥʠʝ ʜʣʠʥ,r ʧʝʨʠʦʜʘ ʠ ʩʢʦʨʦʩʪʠ 

ʛʨʝʙʥʝʡ ʢʦʨʘʙʝʣʴʥʳʭ ʚʦʣʥ  [ʤ]. 
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ʈʠʩ. 17.  ʉʠʩʪʝʤʘ ʢʦʨʘʙʝʣʴʥʳʭ ʢʦʦʨʜʠʥʘʪ 

ɿʘ ʢʦʨʤʦʡ ʢʦʨʘʙʣʷ ʦʙʨʘʟʫʝʪʩʷ ʨʝʛʫʣʷʨʥʘʷ ʩʠʩʪʝʤʘ ʧʦʧʝʨʝʯʥʳʭ ʢʦ-

ʨʘʙʝʣʴʥʳʭ ʚʦʣʥ, ʜʣʠʥʘ ʠ ʧʝʨʠʦʜ ʢʦʪʦʨʳʭ ʩʪʨʦʛʦ ʩʚʟ̫ʘʥʳ ʩʦ ʩʢʦʨʦʩʪʴʶ 

ʭʦʜʘ ʢʦʨʘʙʣʷ:  l 
W = V0

2
Ā2p| g;  t W = V0Ā2p|

 
g. ʊʘʢʦʝ ʩʚʦʡʩʪʚʦ ʩʠʩʪʝʤʳ 

ʚʦʣʥ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʨʝʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʭʦʜʘ ʢʦʨʘʙʣʷ V, ʚʦʩʧʦʣʴʟʦ-

ʚʘʚʰʠʩʴ ʚʠʟʫʘʣʴʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʛʨʝʙʥʷʤʠ ʚʦʣʥ l 

ʠ ʜʣʠʥʦʡ ʢʦʨʘʙʣʷ L : (l| L) = V 
2
 / LĀ2p| g, ʦʪʢʫʜʘ: 

 V å ( ) ll Ö=ÖÖ 25.125.1 LL    [ʤ/c]. 

 

 

ʈʠʩ. 18.  ɺʦʣʥʦʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʢʦʨʦʩʪʷʭ ʭʦʜʘ ʩʫʜʥʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʙʝʟʨʘʟʤʝʨʥʦʛʦ ʠ ʥʝʟʘʚʠʩʠʤʦʛʦ ʦʪ ʜʣʠʥʳ ʢʦʨʧʫʩʘ ʧʘʨʘ-

ʤʝʪʨʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦ ʚʦʣʥʦʦʙʨʘʟʦʚʘʥʠʝ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʢʦʨʦʩʪʷʭ 

ʭʦʜʘ ʢʦʨʘʙʣʷ, ʧʨʠʥʷʪʦ ʯʠʩʣʦ ʌʨʫʜʘ: Fn = V/ LgÖ , ʢʦʪʦʨʦʝ ʩʚʷʟʘʥʦ ʩ 

l = 2ĿL;  Fn=0,57 

l = L;  Fn=0,4 

l = 0,67ĿL;  Fn=0,33 

l = 0,5ĿL;  Fn=0,28 
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ʦʪʥʦʰʝʥʠʝʤ ʜʣʠʥʳ ʧʦʧʝʨʝʯʥʦʡ ʚʦʣʥʳ ʢ ʜʣʠʥʝ ʢʦʨʧʫʩʘ ʢʦʨʘʙʣʷ: 

(l/L) = 2pĿFn
2
, ʠʣʠ Fn =

LÖp

l

2
  å ( )LlÖ4.0 . 

ʊʝʦʨʝʪʠʯʝʩʢʠ ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʧʨʠ ʜʣʠʥʝ ʧʦʧʝʨʝʯʥʦʡ ʢʦʨʘʙʝʣʴʥʦʡ 

ʚʦʣʥʳ, ʩʪʨʦʛʦ ʨʘʚʥʦʡ ʜʣʠʥʝ ʢʦʨʧʫʩʘ, ʤʦʞʝʪ ʦʞʠʜʘʪʴʩʷ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦ-

ʧʨʠʷʪʥʘʷ ʠʥʪʝʨʬʝʨʝʥʮʠʷ ʥʦʩʦʚʦʡ ʠ ʢʦʨʤʦʚʦʡ ʩʠʩʪʝʤ ʚʦʣʥ. ʆʜʥʘʢʦ ʥʘ 

ʧʨʘʢʪʠʢʝ ʨʝʘʣʴʥʘʷ ʚʦʣʥʦʦʙʨʘʟʫʶʱʘʷ ʜʣʠʥʘ ʢʦʨʧʫʩʘ ʚʩʝʛʜʘ ʤʝʥʴʰʝ, ʦʪ-

ʯʝʛʦ ʠʩʢʦʤʳʡ ʤʠʥʠʤʫʤ ʚʦʣʥʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʫʤʝʥʴʰʘʝʪʩʷ ʩʦ ʟʥʘ-

ʯʝʥʠʷ Fn å 0,4 ʜʦ Fn å 0,32ï0,36, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʨʦʩʪ ʚʦʣʥʦʦʙʨʘʟʦʚʘ-

ʥʠʷ ʥʘ ʩʢʦʨʦʩʪʠ ʭʦʜʘ ʧʨʠ Fn Ó 0,57 ʦʙʳʯʥʦ ʩʦʦʪʥʦʩʷʪ ʩ Fn Ó 0,5. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʚʝʣʠʯʠʥʫ ʚʦʣʥʦʦʙʨʘʟʫʶʱʝʡ ʜʣʠʥʳ ʢʦʨʧʫʩʘ ʜʦʚʦʣʴ-

ʥʦ ʪʨʫʜʥʦ ʫʩʪʘʥʦʚʠʪʴ ʦʜʥʦʟʥʘʯʥʦ, ʪʘʢ ʢʘʢ ʦʥʘ ʟʘʚʠʩʠʪ ʦʪ ʠʟʤʝʥʝʥʠʷ 

ʩʢʦʨʦʩʪʠ ʭʦʜʘ ʢʦʨʘʙʣʷ. ʈʠʩ. 18 ʠʣʣʶʩʪʨʠʨʫʝʪ ʠʥʪʝʨʬʝʨʝʥʮʠʶ ʢʦʨʘʙʝʣʴ-

ʥʳʭ ʚʦʣʥ, ʫʩʣʦʚʥʦ ʟʘʨʦʞʜʘʶʱʠʭʩʷ ʥʘ ʬʦʨʰʪʝʚʥʝ ʠ ʘʭʪʝʨʰʪʝʚʥʝ. ɺ ʨʝ-

ʘʣʴʥʦʩʪʠ ʞʝ ʥʦʩʦʚʘʷ ʧʦʜʧʦʨʥʘʷ ʚʦʣʥʘ ʟʘʨʦʞʜʘʝʪʩʷ ʚ ʨʘʡʦʥʝ ʩʢʫʣʳ, ʘ 

ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʢʦʨʤʦʚʦʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʨʘʡʦʥʝ 

ʢʦʨʤʦʚʦʡ ʨʘʢʦʚʠʥʳ ʠ ʚʠʥʪʦ-ʨʫʣʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʯʪʦ ʦʙʷʟʘʪʝʣʴʥʦ ʥʝʦʙ-

ʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʦʙʚʦʜʦʚ ʢʦʨʧʫʩʘ. ʅʝʦʙʭʦʜʠʤʦ 

ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʙʦʣʴʰʠʭ ʩʢʦʨʦʩʪʷʭ ʭʦʜʘ, ʧʨʠ Fn > 0,4, ʚ ʢʦʨʤʦ-

ʚʦʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ ʦʙʨʘʟʫʝʪʩʷ ʜʦʚʦʣʴʥʦ ʩʠʣʴʥʦʝ ʨʘʟʨʝʞʝʥʠʝ, ʢʦʪʦʨʦʝ 

ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʜʝʡʩʪʚʠʠ ʩ ʥʦʩʦʚʦʡ ʧʦʜʧʦʨʥʦʡ ʚʦʣʥʦʡ ʧʨʠʚʦʜʠʪ ʢ ʩʠʣʴ-

ʥʦʤʫ ʭʦʜʦʚʦʤʫ ʜʠʬʬʝʨʝʥʪʫ ʢʦʨʘʙʣʷ ʥʘ ʢʦʨʤʫ. ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʫʚʝʣʠ-

ʯʝʥʠʠ ʩʢʦʨʦʩʪʠ ʩʫʜʥʦ ʢʘʢ ʙʳ ʥʘʯʠʥʘʝʪ ʪʦʣʢʘʪʴ ʧʝʨʝʜ ʩʦʙʦʡ çʛʦʨʫè ʚʦʜʳ, 

ʦʪʯʝʛʦ ʙʳʩʪʨʦ ʨʘʩʪʝʪ ʢʘʢ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʢʦʨʘʙʝʣʴʥʦʛʦ ʚʦʣʥʦʦʙʨʘʟʦʚʘ-

ʥʠʷ, ʪʘʢ ʠ ʚʦʣʥʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʚʠʞʝʥʠʶ ʢʦʨʘʙʣʷ. ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ʵʬʬʝʢʪ ʩʪʦʣʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʥʦʩʦʚʦʡ ʠ ʢʦʨʤʦʚʦʡ ʩʠ-

ʩʪʝʤ ʢʦʨʘʙʝʣʴʥʳʭ ʚʦʣʥ ʯʘʩʪʠʯʥʦ ʤʦʞʝʪ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴʩʷ ʧʦʩʪʨʦʝʥʠʝʤ 

ʦʧʪʠʤʘʣʴʥʳʭ ʦʙʚʦʜʦʚ ʢʦʨʧʫʩʘ, ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʢʦʪʦʨʦʛʦ ʚʠʜʠʪʩʷ 

ʟʘʚʘʣ ʙʦʨʪʦʚ ʥʘ ʫʨʦʚʥʝ ʜʝʡʩʪʚʫʶʱʝʡ ʚʘʪʝʨʣʠʥʠʠ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʢʦʨʧʫ-

ʩʘ. 

ɼʣʷ ʦʮʝʥʢʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʦʜʳ ʜʚʠʞʝʥʠʶ ʢʦʨʘʙʣʷ ʦʙʳʯʥʦ ʧʦʣʴ-

ʟʫʶʪʩʷ ʚʝʣʠʯʠʥʦʡ ʢʦɻ ʬʬʠʮʠʝʥʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʉW, ʦʪʥʝʩʝʥʥʦʛʦ ʢ 

ʢʚʘʜʨʘʪʫ ʩʢʦʨʦʩʪʠ ʠ ʧʣʦʱʘʜʠ ʩʤʦʯʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʧʦʜʚʦʜʥʦʡ ʯʘʩʪʠ) 

ʢʦʨʧʫʩʘ. 
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RW = CWĿ
2

Vɟ 2Ö
ĿS   

ʛʜʝ: RW ï ʚʦʣʥʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ [ʅ]; r ï ʧʣʦʪʥʦʩʪʴ ʞʠʜʢʦʩʪʠ [ʢʛ/ʤ
3
]; 

V ï ʩʢʦʨʦʩʪʴ ʭʦʜʘ ʩʫʜʥʘ [ʤ/ʩ]; S ï ʧʣʦʱʘʜʴ ʩʤʦʯʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨ-

ʧʫʩʘ [ʤ
2
]. 

 

ʈʠʩ. 19.  ʍʘʨʘʢʪʝʨʥʘʷ ʬʦʨʤʘ ʠ ʯʠʩʣʦʚʳʝ ʦʮʝʥʢʠ ʨʘʩʯʝʪʥʳʭ ʢʨʠʚʳʭ ʚʦʣʥʦʚʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʣʷ ʭʦʨʦʰʦ ʦʙʪʝʢʘʝʤʦʛʦ ʢʦʨʧʫʩʘ ʢʦʨʘʙʣʷ. ʉx ï ʢʦʵʬʬʠʮʠʝʥʪ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ; Rx/D ï ʫʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ. ʍʦʨʦʰʦ ʚʠʜʥʳ ʵʢʩʪʨʝʤʫʤʳ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʥʦʩʦʚʦʡ ʠ ʢʦʨʤʦʚʦʡ ʩʠ-

ʩʪʝʤ ʧʦʧʝʨʝʯʥʳʭ ʚʦʣʥ, ʚʦʟʥʠʢʘʶʱʝʡ ʥʘ ʩʢʦʨʦʩʪʷʭ ʭʦʜʘ ʧʨʠ Fn å 0,5 (0,57) ʠ 

Fn å 0,3 (0,33). ʇʦʣʥʦʛʦ ʛʘʰʝʥʠʷ ʚʦʣʥʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʠ Fn å 0,26 

(0,28) ʠ Fn å 0,35 (0,4) ʥʝ ʧʨʦʠʩʭʦʜʠʪ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʟʘʪʨʘʪʘʤʠ ʵʥʝʨʛʠʠ ʥʘ 

ʟʘʨʦʞʜʝʥʠʝ ʩʠʩʪʝʤʳ ʨʘʩʭʦʜʷʱʠʭʩʷ ʚʦʣʥ. 

ɼʣʷ ʦʮʝʥʢʠ ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʠ ʚʦʣʥʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʥʦʛʜʘ 

ʫʜʦʙʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʨʘʟʤʝʨʥʦʡ ʚʝʣʠʯʠʥʦʡ ʫʜʝʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

(ʈʠʩ. 19), ʦʪʥʝʩʝʥʥʦʛʦ ʢ ʚʦʜʦʠʟʤʝʱʝʥʠʶ ʢʦʨʘʙʣʷ: RW / D, ʛʜʝ D ï ʚʦʜʦ-

ʠʟʤʝʱʝʥʠʝ [ʢʛ]. ɽʩʣʠ ʪʠʭʦʭʦʜʥʦʝ ʩʫʜʥʦ (Fn Ò 0,2) ʦʙʣʘʜʘʝʪ ʭʦʨʦʰʦ ʦʙ-

ʪʝʢʘʝʤʳʤ ʢʦʨʧʫʩʦʤ, ʪʦ ʝʛʦ ʚʦʣʥʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʙʫʜʝʪ ʧʨʝʥʝʙʨʝʞʠ-

ʤʦ ʤʘʣʳʤ. 

1.1. ʇʨʦʝʢʪʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʙʚʦʜʦʚ ʢʦʨʘʙʣʷ, ʠʭ ʚʣʠʷʥʠʝ ʥʘ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʦʣʥʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʩʠʣʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ ʚ ʨʘʤʢʘʭ ʪʝʦʨʠʠ ʄʠʯʝʣʣʘ 

ʇʦʣʘʛʘʷ ʩʧʨʘʚʝʜʣʠʚʳʤ ʧʨʠʥʮʠʧ ʚʟʘʠʤʥʦʩʪʠ ʢʦʨʘʙʝʣʴʥʦʛʦ ʚʦʣʥʦ-

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʩʠʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʢʦʨʧʫʩ ʢʦʨʘʙʣʷ ʩʦ ʩʪʦʨʦʥʳ ʠʥ-

ʪʝʥʩʠʚʥʦʛʦ ʰʪʦʨʤʦʚʦʛʦ ʚʦʣʥʝʥʠʷ, ʨʘʩʩʤʦʪʨʠʤ ʦʨʠʛʠʥʘʣʴʥʳʡ ʤʝʪʦʜ 

ʄʠʯʝʣʣʘ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʚʦʣʥʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʦʨʘʙʣʷ, ʚʢʣʶʯʘʷ ʚ 

ʨʘʩʩʤʦʪʨʝʥʠʝ ʚʳʩʦʢʠʝ ʩʢʦʨʦʩʪʠ ʩ ʜʣʠʥʘʤʠ ʢʦʨʘʙʝʣʴʥʳʭ ʚʦʣʥ ʩʦʠʟʤʝʨʠ-
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ʤʳʤʠ ʩʦ ʰʪʦʨʤʦʚʳʤʠ, ʦʞʠʜʘʝʤʳʤʠ ʚ ʘʢʚʘʪʦʨʠʠ ʧʨʝʜʥʘʟʥʘʯʝʥʠʷ ʧʝʨ-

ʩʧʝʢʪʠʚʥʦʛʦ ʢʦʨʘʙʣʷ.  

ɺ ʨʘʤʢʘʭ ʪʝʦʨʠʠ ʚʦʣʥʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʄʠʯʝʣʣʘ ʚʧʦʣʥʝ ʚʦʟ-

ʤʦʞʥʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʚʩʝʭ ʨʘʩʯʪyʥʳʭ ʚʝʣʠʯʠʥ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʬʠʟʠʯʝ-

ʩʢʠʭ ʨʘʟʤʝʨʥʦʩʪʷʭ ʠ ʩʦʧʦʩʪʘʚʠʤʳʭ ʤʘʩʰʪʘʙʘʭ, ʯʪʦ ʧʦʩʣʫʞʠʪ ʨʝʰʝʥʠʶ 

ʟʥʘʯʠʤʳʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ: 

- ʥʘʛʣʷʜʥʘ ̫ʛʝʦʤʝʪʨʠʯʝʩʢʘ ̫ʠ ʬʠʟʠʯʝʩʢʘ ̫ʠʥʪʝʨʧʨʝʪʘʮʠ ̫ʩ ʦʙʦʩʥʦ-

ʚʘʥʠʝʤ ʢʦʨʨʝʢʪʥʦʩʪʠ ʚʩʝʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʤʦʜʝʣʠʨʫʝʤʳʭ 

ʚ̫ʣʝʥʠʡ ʛʠʜʨʦʤʝʭʘʥʠʢʠ; 

- ʢʦʥʪʨʦʣ ɹʢʠʥʝʤʘʪʠʯʝʩʢʦʛʦ ʠ ʨʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʞʠʜʢʦʩʪʠ 

ʜʣʷ ʘʜʘʧʪʘʮʠʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʜʝʣʝʡ ʛʠʜʨʦʤʝʭʘʥʠʢʠ ʥʘ ʛʨʘʥʠʮʘʭ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʨʘʟʨʳʚʘ (ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ) ʚʙʣʠʟʠ ʩʫʜʦʚʦʡ ʦʙ-

ʰʠʚʢʠ; 

- ʟʘʜʝʡʩʪʚʦʚʘʥʠʝ ʛʠʙʨʠʜʥʳʭ ʤʦʜʝʣʝʡ ʛʠʜʨʦʤʝʭʘʥʠʢʠ ʢʦʨʘʙʝʣʴʥʦʛʦ 

ʚʦʣʥʦʦʙʨʘʟʦʚʘʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʘʩʠʤʧʪʦʪʠ-

ʯʝʩʢʠʭ ʧʨʠʙʣʠʞʝʥʠʡ ʠ ʵʤʧʠʨʠʯʝʩʢʠʭ ʵʢʩʪʨʘʧʦʣʷʮʠʡ ʚ ʟʦʥʘʭ ʥʘʨʫʰʝʥʠʷ 

ʘʧʧʨʦʢʩʠʤʘʮʠʦʥʥʳʭ ʢʨʠʪʝʨʠʝʚ. 

ȴəɞɑɜɛɜɑɞɌɢɔɫ ɜɌɝɡɚɐɫɥɔɡɝɫ ɖɚɜɌɍɑɗɨəɧɡ Ɏɚɗə 

 

ʈʠʩ. 20.  ʂʦʨʘʙʝʣʴʥʦʝ ʚʦʣʥʦʦʙʨʘʟʦʚʘʥʠʝ ʦʙʨʘʟʫʝʪʩʷ ʩʧʝʢʪʨʦʤ ʨʘʩʭʦʜʷɦ ʠʭʩʷ 

ʚʦʣʥ ʚ ʩʪʘʮʠʦʥʘʨʥʦʡ ʢʘʨʪʠʥʝ ʚʦʣʥʦʚʳʭ ʧʘʢʝʪʦʚ ʩ ʛʨʝʙʥʷʤʠ ʚ ʪʦʨʮʘʭ ʧʦʧʝʨʝʯ-

ʥʳʭ ʚʦʣʥ. ʉʢʦʨʦʩʪʴ ʭʦʜʘ Fn = 0,316. 
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ʈʘʩʭʦʜʷʱʠʝʩʷ ʦʪ ʢʦʨʧʫʩʘ ʢʦʨʘʙʝʣʴʥʳʝ ʚʦʣʥʳ ʧʨʦʷʚʣʷʶʪʩʷ ʢʘʢ 

ʩʚʦʙʦʜʥʳʝ ʚʦʣʥʳ ʥʘ ʛʣʫʙʦʢʦʡ ʚʦʜʝ, ʦʥʠ ʦʙʣʘʜʘʶʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʤrʠ 

ʛʨʫʧʧʦʚʳʤʠ ʩʚʦʡʩʪʚʘʤʠ (ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʣʥʦʚʦʛʦ ʚʦʟʤʫ-

ʱʝʥʠʷ ʚ ʮʝʣʦʤ ʜʚʘ ʨʘʟʝ ʤʝʜʣʝʥʥʝʝ ʬʘʟʦʚʦʡ ʩʢʦʨʦʩʪʠ ʢʘʞʜʦʡ ʠʟ ʚʦʣʥ, 

ʦʙʨʘʟʫʶɦ ʠʭ ʚʦʣʥʦʚʦʡ ʧʘʢʝʪ). 

ʆʛʠʙʘʶʱʘʷ ʫʛʣʘ ʨʘʩʭʦʞʜʝʥʠʷ ʢʦʨʘʙʝʣʴʥʳʭ ʚʦʣʥ (ʈʠʩ. 20) ʥʝ ʟʘʚʠ-

ʩʠʪ ʦʪ ʩʢʦʨʦʩʪʠ ʭʦʜʘ ʢʦʨʘʙʣʷ ʠ ʩʦʩʪʘʚʣʷʝʪ ʫʛʦʣ ʧʦʨʷʜʢʠ 20Á42ô. ɺ 1887 

ʂʝʣʴʚʠʥʦʤ ʧʦʣʫʯʝʥʦ ʨʝʰʝʥʠʝ ʜʣʷ ʢʦʨʘʙʝʣʴʥʳʭ ʚʦʣʥ ʦʪ ʪʦʯʝʯʥʦʛʦ ʠʩ-

ʪʦʯʥʠʢʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ, ʫʛʦʣ ʨʘʟʚʦʨʦʪʘ ʛʨʝʙʥʝʡ ʨʘʩʭʦʜʷʱʠʭʩʷ 

ʚʦʣʥ ʩʦʩʪʘʚʠʣ 35Á16' [ɼʞ.ʅʴʶʤʝʥ, 1985]. 

ʄʠʥʠʤʠʟʘʮʠ ̫ʵʥʝʨʛʠʠ ʨʘʩʭʦʜʷʱʝʡʩʷ ʚʦʣʥʳ ï ʵʪʦ ʧʦʩʪʨʦʝʥʠʝ ʪʘ-

ʢʠʭ ʦʙʚʦʜʦʚ ʢʦʨʧʫʩʘ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʙʳ ʝʝ ʛʘʰʝʥʠʶ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʚ ʤʦʤʝʥʪ ʟʘʨʦʞʜʝʥʠʷ. ʆʙʳʯʥʦ ʵʪʦ ʜʦʩʪʠʛʘʝʪʩʷ çʟʘʢʨʫʯʠʚʘʥʠʝʤè 

ʥʘʙʝʛʘʶʱʝʛʦ ʧʦʪʦʢʘ ʧʦʜ ʜʥʠʱʝ ʢʦʨʧʫʩʘ ʚ ʪʦʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʚʠʭʨʴ ʟʘ-

ʨʦʞʜʘʶʱʝʡʩʷ ʚʦʣʥʳ ʥʘʯʠʥʘʝʪ ʦʪʨʳʚʘʪʴʩʷ ʦʪ ʢʦʨʧʫʩʘ. ʇʨʠʚʳʯʥʳʝ ʩʢʫ-

ʣʦʚʳʝ ʦʙʚʦʜʳ ʚ ʥʦʩʦʚʦʡ ʠ ʢʦʨʤʦʚʦʡ ʯʘʩʪʷʭ ʢʦʨʧʫʩʘ ʫʩʧʝʰʥʦ ʨʝʰʘʶʪ 

ʟʘʜʘʯʫ ʤʠʥʠʤʠʟʘʮʠʠ ʨʘʩʭʦʜʷɦ ʠʭʩʷ ʚʦʣʥ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʦʙʟʦʨ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʨʘʙʝʣʴʥʦʛʦ ʚʦʣʥʦʦʙʨʘʟʦ-

ʚʘʥʠʷ ʤʦʞʥʦ ʟʘʢʦʥʯʠʪʴ ʜʚʫʤʷ ʟʘʢʣʶʯʝʥʠʷʤʠ, ʠʤʝʶʱʠʤʠ ʧʨʷʤʦʝ ʦʪʥʦ-

ʰʝʥʠʝ ʢʘʢ ʢ ʤʠʥʠʤʠʟʘʮʠʠ ʚʦʣʥʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʪʘʢ ʠ ʢ ʫʤʝʥʴʰʝ-

ʥʠʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʠʣʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʦʨʧʫʩʘ ʢʦʨʘʙʣʷ ʩ ʚʥʝʰ-

ʥʠʤ ʤʦʨʩʢʠʤ ʚʦʣʥʝʥʠʝʤ: 

1. ʄʠʥʠʤʠʟʘʮʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʧʝʨʝʯʥʳʭ ʢʦʨʘʙʝʣʴʥʳʭ ʚʦʣʥ ʥʘ 

ʚʩʝʭ ʩʢʦʨʦʩʪʷʭ ʭʦʜʘ, ʚʢʣʶʯʘʷ ʜʠʘʧʘʟʦʥ ʠʭ ʜʣʠʥ, ʧʨʝʚʳʰʘʶʱʠʭ ʜʣʠʥʫ 

ʢʦʨʧʫʩʘ, ʚʳʧʦʣʥʝʥʥʘʷ ʥʘ ʚʩʝʭ ʦʩʘʜʢʘʭ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʚʝʨʪʠ-

ʢʘʣʴʥʦʡ ʢʘʯʢʝ ʢʦʨʘʙʣʷ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʷʚʣʷʝʪʩʷ ʫʩʣʦʚʠʝʤ ʩʥʠʞʝʥʠʷ ʝʛʦ 

ʢʠʣʝʚʦʡ ʢʘʯʢʠ ʧʨʠ ʜʚʠʞʝʥʠʠ ʥʘ ʚʦʣʥʝʥʠʠ; 

2. ɸʥʘʣʦʛʠʯʥʘʷ ʤʠʥʠʤʠʟʘʮʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʩʭʦʜʷʱʠʭʩʷ ʢʦʨʘ-

ʙʝʣʴʥʳʭ ʚʦʣʥ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʢʦʤʧʝʥʩʘʮʠʠ 

ʙʦʨʪʦʚʦʡ ʢʘʯʢʠ, ʚʦʟʥʠʢʘʶʱʝʡ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ ʚ ʰʠ-

ʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʧʝʨʠʦʜʦʚ. 

 ɺʳʩʢʘʟʘʥʥʳʝ ʟʘʢʣʶʯʝʥʠʷ ʷʚʣʷʶʪʩʷ ʠʩʭʦʜʥʳʤʠ ʧʨʦʝʢʪʥʳʤʠ ʫʩʣʦ-

ʚʠʷʤʠ, ʚʳʧʦʣʥʝʥʠʝ ʢʦʪʦʨʳʭ ʙʝʟʫʩʣʦʚʥʦ ʥʝʦʙʭʦʜʠʤʦ, ʥʦ ʦʪʥʶʜʴ ʥʝ ʜʦ-

ʩʪʘʪʦʯʥʦ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʨʠʝʤʣʝʤʦʡ ʰʪʦʨʤʦʚʦʡ ʤʦʨʝʭʦʜʥʦʩʪʠ ʢʦʨʘʙ-

ʣʷ. ʊʘʢ, ʢ ʧʨʠʤʝʨʫ, ʧʣʘʚʥʳʝ ʦʙʚʦʜʳ ʠ ʚʳʨʘʚʥʠʚʘʥʠʝ ʩʢʫʣʦʚʳʭ ʧʦʪʦʢʦʚ 
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ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʢʦʨʧʫʩʦʤ ʚ ʬʦʨʤʝ çʜʚʦʡʥʦʛʦ ʢʣʠʥʘè (ʈʠʩ. 21), ʧʦʢʘʟʳ-

ʚʘʶʱʝʛʦ ʧʨʝʚʦʩʭʦʜʥʳʝ ʭʦʜʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʪʠʭʦʡ ʚʦʜʝ, ʦʜʥʘʢʦ ʚ 

ʰʪʦʨʤʦʚʳʭ ʫʩʣʦʚʠʷʭ ʯʨʝʟʤʝʨʥʘʷ ʘʩʠʤʤʝʪʨʠʷ ʢʦʨʤʦʚʦʡ ʠ ʥʦʩʦʚʦʡ ʯʘʩʪʠ 

ʢʦʨʘʙʣʷ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʠʣʠʚʘʶʪ ʚʩʝ ʚʠʜʳ ʢʘʯʢʠ ʠ ʨʳʩʢʘʥʠʷ.  

ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝ ʚʚʝʜʝʥʳ ʚ ʧʨʘʢʪʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʜʦʩʪʘʪʦʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʢʦʨʘʙʝʣʴʥʦʛʦ ʚʦʣʥʦ-

ʦʙʨʘʟʦʚʘʥʠʷ, ʢʨʦʤʝ ʠʥʪʝʛʨʘʣʘ ʄʠʯʝʣʣʘ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴʩʷ ʜʣʷ ʫʚʝʨʝʥʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʙʚʦʜʦʚ 

ʢʦʨʧʫʩʘ. ʇʨʷʤʦʝ ʟʘʜʝʡ-

ʩʪʚʦʚʘʥʠʝ ʵʪʦʛʦ ʠʥʪʝʛʨʘʣʘ 

ʚ ʢʘʯʝʩʪʚʝ ʬʫʥʢʮʠʦʥʘʣʘ 

ʜʣʷ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʡ 

ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʥʝ ʧʨʠʚʦ-

ʜʠʪ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʠʝʤʣʝ-

ʤʳʤ ʨʝʰʝʥʠʷʤ, ʪʘʢ ʢʘʢ 

ʧʨʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʥʝʜʦ-

ʩʪʘʪʦʯʥʦʩʪʠ ʚʥʝʰʥʠʭ 

ʫʩʣʦʚʠʡ ʜʣʷ ʬʦʨʤʘʣʠʟʘʮʠʠ 

ʩʫʜʦʚʳʭ ʦʙʚʦʜʦʚ ʧʦʣʫʯʘ-

ʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʯʘʩʪʥʳʭ 

ʨʝʝhʥʠʡ, ʠʥʦʛʜʘ ʢʫʨʴʝʟ-

ʥʳʭ, ʜʘʶʱʠʭ ʚ ʢʘʯʝʩʪʚʝ 

ʦʧʪʠʤʘʣʴʥʦʡ ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʢʘʢ çʜʚʦʡʥʦʡ ʢʣʠʥè (ʈʠʩ. 21), ʪʘʢ ʠ ʨʘʟ-

ʣʠʯʥʳʝ ʧʫʣʴʩʠʨʫʶʱʠʝ ʬʦʨʤʳ ʚʘʪʝʨʣʠʥʠʡ ʠʣʠ ʛʠʧʝʨʙʦʣʠʟʦʚʘʥʥʳʝ ʨʘʟ-

ʤʝʨr ʥʦʩʦʚʦʛʦ ʙʫʣɹʙʘ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʨʝʝhʥʠʝ ɼʞʦʥʘ ɻʝʥʨʠ ʄʠʯʝʣʣʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʝ 

ʪʦʣʴʢʦ ʠʩʪʦʨʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ. ʋʛʣʫʙʣʝʥʥʳʡ ʘʥʘʣʠʟ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʚʳ-

ʢʣʘʜʦʢ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʠʥʪʝʛʨʘʣʘ ʄʠʯʝʣʣʘ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʘʥʘʣʠʟʘ ʦʩʦ-

ʙʝʥʥʦʩʪʝʡ ʠʟʣʫʯʝʥʠʷ ʢʦʨʘʙʝʣʴʥʳʭ ʚʦʣʥ ʩʦʚʤʝʩʪʥʦ ʩ ʠʥʪʝʨʧʨʝʪʘʮʠʝʡ ʩʠ-

ʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ ʥʘ ʢʦʨʧʫʩ ʢʦʨʘʙʣʷ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ 

ʧʨʦʝʢʪʥʦʛʦ ʩʠʥʪʝʟʘ ʢʦʤʧʣʝʢʩʘ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʠ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʧʦʩʪʨʦʝʥʠʷ ʩʫʜʦʚʳʭ ʦʙʚʦʜʦʚ ʠ ʚʥʝʰʥʝʛʦ ʦʙʣʠʢʘ ʢʦʨʘʙʣʷ ʧʦʚʳʰʝʥʥʦʡ 

ʰʪʦʨʤʦʚʦʡ ʤʦʨʝʭʦʜʥʦʩʪʠ. 

 

ʈʠʩ. 21. ʂʨʝʡʩʝʨ çʄʦʩʢʚʘè ʠʤʝʝʪ ʦʙʚʦʜʳ ʚ 

ʬʦʨʤʝ ʜʚʦʡʥʦʛʦ ʢʣʠʥʘ ʠ ʨʘʟʚʘʣ ʙʦʨʪʦʚ ʚʜʦʣʴ 

ʚʩʝʛʦ ʢʦʨʧʫʩʘ ʢʦʨʘʙʣʷ. 



 
44 

ɀɚɜɘɟɗɌ ȸɔɣɑɗɗɌ ɐɗɫ ɎɚɗəɚɎɚɏɚ ɝɚɛɜɚɞɔɎɗɑəɔɫ ɝɟɐəɌ 

ʊʨʘʜʠʮʠʦʥʥʘʷ ʠʣʠ ʠʩʪʦʨʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʚʦʣʥʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʢʦʨʘʙʣʷ ʩʪʨʦʠʪʩʷ ʥʘ ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʦ ʤʘʣʳʭ ʚʦʟʤʫʱʝʥʠʷʭ ʧʦʪʦʢʘ ʩ ʧʦ-

ʤʦʱʴʶ ʠʩʪʦʯʥʠʢʦʚ q(x0,z0), ʧʣʘʚʥʦ ʨʘʩʧʨʝʜʝʣʷʝʤʳʭ ʥʘ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʧʣʦʱʘʜʢʘʭ dW ʧʦ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʰʠʚʢʠ ʢʦʨʧʫʩʘ ʢʦʨʘʙʣʷ. ʀʥʪʝʥ-

ʩʠʚʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚʧʦʣʥʝ ʢʦʨʨʝʢʪʥʦ ʦʮʝʥʠʚʘʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʣʦʢʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʧʦʧʝʨʝʯʥʦʛʦ ʪʝʯʝʥʠʷ ʜʣʷ ʦʢʦʥʪʫʨʠʚʘʥʠʷ 

ʚʘʪʝʨʣʠʥʠʡ ʥʘ ʟʘʜʘʥʥʦʡ ʩʢʦʨʦʩʪʠ ʭʦʜʘ ʩʫʜʥʘ: V0: 

 
x

y
Vq
µ

µ
Ö= 0  [ʤ/ʩ]   ( 1 ) 

ʛʜʝ:  y(x0,z0) ï ʦʨʜʠʥʘʪʳ ʢʦʨʧʫʩʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʷ x, y ʩʦʧʦʩʪʘʚʣʷ-

ʝʪʩʷ ʬʘʟʦʚʳʡ ʦʪʩʯʝʪ .sin)(cos)( 00 JJw Ö-+Ö-= yyxx  ʜʣʷ ʢʦʨʘʙʝʣʴʥʦʡ 

ʚʦʣʥʳ, ʠʟʣʫʯʘʝʤʦʡ ʢʦʨʧʫʩʦʤ ʢʦʨʘʙʣʷ ʥʘ ʟʘʜʘʥʥʦʡ ʯʘʩʪʦʪʝ s 
2
 = gĀk ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ J. ʆʧʨʝʜʝʣʠʤ ʵʥʝʨʛʠʶ, ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ʧʦ ʚʟʚʦʣʥʦʚʘʥʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʷ, ʢʦʪʦʨʘʷ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʢʦʨʘ-

ʙʝʣʴʥʳʭ ʚʦʣʥ ʩ ʜʣʠʥʦʡ l = 2pĿg/s
2
: 

 Jprlr 222
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2 cosAA
2

1
E Vg =Ö= , [ ʅ/ʤ ]   (2) 

ʂʦʨʘʙʝʣʴʥʦʝ ʚʦʣʥʦʦʙʨʘʟʦʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʧʝʢʪʨʝ ʜʣʠʥ ʚʦʣʥ: 

]/·20[ 2
0 gVpl =L·Í . ʉʢʦʨʦʩʪʴ ʧʝʨʝʥʦʩʘ ʚʦʣʥʦʚʦʡ ʵʥʝʨʛʠʠ ʥʘ ʛʣʫʙʦʢʦʡ 

ʚʦʜʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʝʨʝʟ ʛʨʫʧʧʦʚʫʶ ʩʢʦʨʦʩʪʴ ʧʘʢʝʪʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʬʘ-

ʟʦʚʳʭ ʚʦʣʥ: Jcos
2

1

2

1
0VVVg == . 

ʇʨʠʥʠʤʘʷ ʫʩʣʦʚʠʝ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ ʢʘʨʪʠʥʳ ʚʦʣʥʦʦʙʨʘʟʦʚʘʥʠʷ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦ ʜʚʠʞʫʱʝʛʦʩʷ ʢʦʨʘʙʣʷ ʜʝʣʘʝʤ ʟʘʢʣʶʯʝʥʠʝ, ʯʪʦ ʬʘʟʦʚʳʝ ʧʨʦ-

ʬʠʣʠ ʚʩʝʭ ʠʟʣʫʯʘʝʤʳʭ ʚʦʣʥ ʦʪʦʙʨʘʞʘʶʪʩʷ ʥʘ ʜʠʘʤʝʪʨʘʣʴʥʫʶ ʧʣʦʩʢʦʩʪʴ 

ʢʦʨʧʫʩʘ ʢʘʢ ʚʦʣʥʳ ʦʜʠʥʘʢʦʚʦʡ ʜʣʠʥʳ (ʈʠʩ. 22). ʕʪʦ ʦʟʥʘʯʘʝʪ ʪʘʢʞʝ, ʯʪʦ 

ʧʘʢʝʪʳ ʚʦʣʥ ʣʶʙʦʡ ʜʣʠʥʳ l(J) ʩʦʜʝʨʞʘʪ ʦʜʠʥʘʢʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʳʭ ʬʘʟ ʧʦ ʚʦʣʥʦʦʙʨʘʟʫʶʱʝʡ ʜʣʠʥʝ ʢʦʨʧʫʩʘ. 

ʄʦʱʥʦʩʪʴ, ʟʘʪʨʘʯʠʚʘʝʤʘʷ ʢʦʨʘʙʣʝʤ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʚʦʣʥ, ʠʟʣʫʯʘ-

ʝʤʳʭ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ÏJ, ʚʳʨʘʞʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʩʦʦʪʥʦʰʝʥʠʝʤ: 

 () ( )JdJr
p

J ³= :cosA
2

P 333
0V  
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ʈʠʩ. 22.  ɼʚʝ ʩʠʩʪʝʤʳ ʨʘʩʭʦʜʷʱʠʭʩʷ ʦʪ ʢʦʨʧʫʩʘ ʢʦʨʘʙʝʣʴʥʳʭ ʚʦʣʥ: 1-ʷ ʠʤʝʝʪ 

ʬʘʟʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʤʦʤʝʥʪ ʟʘʨʦʞʜʝʥʠʷ ʢʦʨʘʙʝʣʴʥʦʡ ʚʦʣʥʳ ʩ ʯʘʩʪʦ-

ʪʦʡ ʬʦʨʤʳ k = f (J); 2-ʷ ʩʠʩʪʝʤʘ ʚʦʣʥ ʦʙʨʘʟʫʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʛʨʫʧʧʦʚʳʭ ʩʪʨʫʢʪʫʨ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʣʥʦʚʦʡ ʵʥʝʨʛʠʠ. (1) ʀʩʭʦʜʥʳʝ ʣʠʥʠʠ 

ʬʨʦʥʪʦʚ ʬʘʟʦʚʳʭ ʚʦʣʥ, ʠʟʣʫʯʘʝʤʳʭ ʩʦ ʩʢʦʨʦʩʪʴʶ V = V0 cos
 
J; (2) ʆʛʠʙʘʶʱʘʷ 

ʛʨʫʧʧʦʚʳʭ ʩʪʨʫʢʪʫʨ ʢʦʨʘʙʝʣʴʥʳʭ ʚʦʣʥ; (3) ʇʦʣʦʩʳ ʦʢʦʥʪʫʨʠʚʘʥʠʷ ʧʘʢʝʪʦʚ ʩ 

ʠʩʭʦʜʥʳʤʠ ʬʘʟʦʚʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ; (4) ʆʪʤʝʪʢʘ ʚʦʣʥʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʥʘ ʜʠʘʤʝʪʨʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʢʦʨʧʫʩʘ ʢʦʨʘʙʣʷ; (5) ʅʘʧʨʘʚʣʝʥʠʝ ʠʟʣʫʯʝʥʠʷ ʩ 

ʬʘʟʦʚʳʤʠ ʦʪʩʯʝʪʘʤʠ w ʥʘ ʯʘʩʪʦʪʝ s ʚ ʥʘʧʨʘʚʣʝʥʠʠ J. 

ɺʦʣʥʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʪ ʚʩʝʛʦ ʩʧʝʢʪʨʘ ʢʦʨʘʙʝʣʴʥʳʭ ʚʦʣʥ: 

 ()ñ
-

= 2

2
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0 cosA

2
R

p

p
JJJr

p
dVx

. (3) 

ɺʳʯʠʩʣʝʥʠʝ ʨʝʘʢʮʠʠ Rx ʚ ʢʘʯʝʩʪʚʝ ʠʥʪʝʛʨʘʣʘ ʧʦ ʘʤʧʣʠʪʫʜʘʤ A(J) ʚʩʝʛʦ 

ʩʧʝʢʪʨʘ ʢʦʨʘʙʝʣʴʥʳʭ ʚʦʣʥ ʥʘʟʳʚʘʶʪ ʬʦʨʤʫʣʦʡ ʍʘʚʝʣʦʢʘ [ʅʴʶʤʝʥ, 

1985]. ɸʤʧʣʠʪʫʜʥʫʶ ʬʫʥʢʮʠʶ A(J) ʥʘ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʞʠʜʢʦ-

ʩʪʠ ʦʧʨʝʜʝʣʠʤ ʧʦ ʬʘʟʦʚʳʤ ʦʪʩʯʝʪʘʤ ʠʟʣʫʯʘʝʤʳʭ ʚʦʣʥ ʧʦ ʚʩʝʡ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʢʦʨʧʫʩʘ: 

 () ñW
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WÖ= d
V

g izk )(
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0eq
cos2

A
w

Jp
J  (4) 

ʇʦʩʣʝ ʧʦʜʩʪʘʥʦʚʢʠ ʘʤʧʣʠʪʫʜʥʦʡ ʬʫʥʢʮʠʠ (4) ʚ ʬʦʨʤʫʣʫ ʍʘʚʝʣʦʢʘ  

(3) ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥ ʫʪʦʯʥʝʥʥʳʡ ʘʥʘʣʦʛ ʠʥʪʝʛʨʘʣʘ ʄʠʯʝʣʣʘ, ʨʘʩʠh-

ʨʷʝʤʳʡ ʜʣʷ ʩʣʫʯʘʷ ʨʝʘʣʴʥʦʡ ʰʠʨʦʢʦʡ ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʨʘʟ-

ʨʘʙʦʪʢʘʤʠ ʅ .ɽ. ʂʦʯʠʥʘ. 
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 ññ W=
W
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2

0 3

2
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qe

4
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p
w

J

J
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g izk
x , (5) 

ʛʜʝ ( )
( )
x

zxy
zx

µ

µ ,
,q º  ï ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʩʪʦʯʥʠʢʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʧʫ-

ʩʘ ʩʫʜʥʘ; w0 = x0 cosJ (ʧʦ ʄʠʯʝʣʣʫ): w0 = x0 cosJ + y0 sinJ (ʧʦ ʂʦʯʠʥʫ). 

ʇʝʨʝʭʦʜʷ ʢ ʬʠʟʠʯʝʩʢʦʡ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʦʣʫ-

ʯʝʥʥʳʭ ʬʦʨʤʫʣ, ʩʜʝʣʘʝʤ ʧʦʚʪʦʨʝʥʠʝ ʚʳʢʣʘʜʦʢ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʘʤʧʣʠ-

ʪʫʜʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ (4). ʕʪʦ ʧʦʟʚʦʣʠʪ ʚʳʷʚʠʪʴ ʦʙʣʘʩʪʠ ʩ ʥʘʨʫh ʝʥʠʷʤʠ 

ʬʠʟʠʯʝʩʢʠʭ ʟʘʢʦʥʦʚ ʨʝʘʣʴʥʦʛʦ ʚʦʣʥʦʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʜʦʧʫʩʢʘʁ ʪʩʷ 

ʚ ʩʣʫʯʘʝ ʧʨʷʤʦʛʦ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʚʦʣʥʦʚʦʛʦ ʩʦʧʨʦʪʠʚ-

ʣʝʥʠʷ ʢʦʨʘʙʣʷ (5). 

ʀʩʧʦʣʴʟʫʝʤ ʦʧʠʩʘʥʠʝ ʚʦʣʥʦʚʦʛʦ ʧʦʣʷ ʚ ʩʚʷʟʘʥʥʦʡ ʩ ʢʦʨʧʫʩʦʤ ʩʠ-

ʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ:  
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ʈʠʩ. 23.  ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʠʥʪʝʨʬʝʨʝʥʮʠʷ ʬʘʟʦʚʳʭ ʚʦʣʥ. (1) ʊʦʯʢʘ, ʚ ʢʦʪʦ-

ʨʦʡ ʥʝʚʦʟʤʦʞʥʦ ʠʟʣʫʯʝʥʠʝ ʥʦʩʦʚʦʡ ʨʘʩʭʦʜʷʱʝʡʩʷ ʚʦʣʥʳ ʩ ʜʘʥʥʦʡ ʬʘʟʦʚʦʡ 

ʯʘʩʪʦʪʦʡ; (2) ʊʦʯʢʘ, ʚ ʢʦʪʦʨʦʡ ʢʦʨʘʙʝʣʴʥʘʷ ʚʦʣʥʘ ʦʪʨʳʚʘʝʪʩʷ ʦʪ ʢʦʨʧʫʩʘ, ʜʦ 

ʵʪʦʡ ʪʦʯʢʠ ʚʦʣʥʳ ʟʘʜʘʥʥʦʡ ʯʘʩʪʦʪʳ ʩʢʣʘʜʳʚʘʶʪʩʷ ʚ ʛʨʝʙʝʥʴ; (3) ʊʦʯʢʘ, ʚ ʢʦ-

ʪʦʨʦʡ ʥʘʨʫʰʘʝʪʩʷ ʫʩʣʦʚʠʝ ʦʪʭʦʜʘ ʢʦʨʤʦʚʦʡ ʨʘʩʭʦʜʷʱʝʡʩʷ ʚʦʣʥʳ; (4) ʃʠʥʠʷ, 

ʟʘʜʘʶʱʘʷ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʣʦʩʢʠʭ ʬʘʟʦʚʳʭ ʚʦʣʥ, ʚʜʦʣʴ ʢʦʪʦ-

ʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʨʬʝʨʝʥʮʠʷ ʵʪʠʭ ʚʦʣʥʦʚʳʭ ʜʚʠʞʝʥʠʡ; (5) ʌʨʦʥʪ ʨʘʩʭʦʜʷ-

ʱʝʡʩʷ ʢʦʨʘʙʝʣʴʥʦʡ ʚʦʣʥʳ ʩ ʟʘʜʘʥʥʦʡ ʬʘʟʦʚʦʡ ʯʘʩʪʦʪʦʡ 

ɺʳʩʦʪʘ ʚʦʣʥʳ ʥʘ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʞʠʜʢʦʩʪʠ (z=0), ʠʟʣʫʯʘ-

ʝʤʘʷ ʩ ʝʜʠʥʠʯʥʦʡ ʧʣʦʱʘʜʢʠ ʥʘ ʦʙʰʠʚʢʝ ʢʦʨʧʫʩʘ: 
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 ï ʫʛʦʣ ʬʨʦʥʪʘ. 

ʂʘʞʜʳʡ ʵʣʝʤʝʥʪ ʦʙʰʠʚʢʠ ʢʦʨʧʫʩʘ ʩʦʟʜʘʝʪ ʥʘ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʞʠʜʢʦʩʪʠ ʧʨʠʨʘʱʝʥʠʝ ʘʤʧʣʠʪʫʜʳ ʢʦʨʘʙʝʣʴʥʦʡ ʚʦʣʥʳ, ʬʨʦʥʪ ʢʦ-

ʪʦʨʦʡ ʧʨʦʩʪʠʨʘʝʪʩʷ ʚʜʦʣʴ ʣʠʥʠʠ, ʦʙʦʟʥʘʯʝʥʥʦʡ ʥʘ ʨʠʩ. 23 ʩʠʤʚʦʣʦʤ: 

¥
1
, ʧʨʠ ʵʪʦʤ ʬʘʟʘ ʚʦʣʥʳ ʥʝ ʤʝʥʷʝʪʩʷ ʚʜʦʣʴ ʬʨʦʥʪʘ, ʘ ʘʤʧʣʠʪʫʜʘ ʚʳʯʠʩ-

ʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (6).  

ʈʘʩʩʤʘʪʨʠʚʘʷ ʪʦʯʢʠ ʥʘ ʣʠʥʠʠ`wô : ¤  ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʪʦʯʢʘʤʠ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʧʫʩʘ: 

 `wô = x0 cosJ + y0 sinJ, (7) 

ʙʫʜʝʪ ʫʯʠʪʳʚʘʪʴʩʷ, ʯʪʦ ʚʝʢʪʦʨ `w' ʫʩʣʦʚʥʦ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʬʘʟʦʚʦʡ ʚʦʣʥʳ, ʯʪʦ ʘʥʘʣʦʛʠʯʥʦ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ (7) ʢʘʢ ʦʪʩʯʠʪʳʚʘʝʤʳʡ ʦʪ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ: (x=0, y=0). ɿʘʧʠ-

ʩʳʚʘʷ ʨʝʟʫʣʴʪʠʨʫʶʱʫʶ ʘʤʧʣʠʪʫʜʥʫʶ ʬʫʥʢʮʠʶ ʜʣʷ ʬʘʟʦʚʳʭ ʚʦʣʥ ʢʘʢ 

ʨʝʟʫʣʴʪʘʪ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʥʘ ʣʠʥʠʠ`w': 

 ( ) ( )ñ Ö=
'

'
000 ',,A,A

w

w wJJ deyxz ik  . (8) 

ʀʟ ʫʩʣʦʚʠʷ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ ʢʘʨʪʠʥʳ ʚʦʣʥʦʦʙʨʘʟʦʚʘʥʠʷ ʣʶʙʘʷ ʩʠʩʪʝʤʘ 

ʬʘʟʦʚʳʭ ʚʦʣʥ ʝʜʠʥʦʦʙʨʘʟʥʦ ʧʨʦʝʮʠʨʫʝʪʩʷ ʥʘ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʢʦ-

ʨʘʙʣʷ. ɿʘʤʝʥʠʤ ʧʘʨʘʤʝʪʨ dw ʥʘ dx, ʛʜʝ ʧʝʨʝʩʯʝʪ wó ʧʦʜ ʵʢʩʧʦʥʝʥʪʦʡ ʚ 

ʬʦʨʤʫʣʝ (7) ʦʧʨʝʜʝʣʷʝʪ ʬʘʟʫ ʚʦʣʥʳ ʚ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʤ ʠʥʪʝʛʨʘʣʝ (8). 
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ɸʤʧʣʠʪʫʜʥʘʷ ʬʫʥʢʮʠʷ ʦʪ ʚʩʝʛʦ ʢʦʨʧʫʩʘ: 
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 dxdzyydyx ZX
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00 1;sincos' ++=W+= JJw  

ʀʟ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʬʦʨʤʫʣʳ (10) ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʦʪ-

ʩʫʪʩʪʚʠʝ ʢʦʨʨʝʢʪʥʦʩʪʠ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʚ ʠʥʪʝʨʬʝʨʝʥʮʠʶ ʚʦʣʥ, ʠʟʣʫʯʘʝ-

                                           
1 ɿʜʝʩʴ ʠ ʜʘʣʝʝ ʮʠʬʨʳ ʚ ʢʨʫʞʦʯʢʘʭ ʦʟʥʘʯʘʶʪ ʧʦʟʠʮʠʠ ʥʘ ʨʠʩʫʥʢʘʭ 
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ʤʳʭ ʩ ʫʯʘʩʪʢʘ ʢʦʨʧʫʩʘ ʦʪ ʬʦʨʰʪʝʚʥʷ ʜʦ ʪʦʯʢʠ ¢ ʠ ʦʪ ʪʦʯʢʠ £ ʜʦ ʘʭ-

ʪʝʨʰʪʝʚʥʷ (ʧʦ ʨʠʩ.23).  

Ⱥɝɚɍɑəəɚɝɞɔ ɖɚɜɌɍɑɗɨəɚɏɚ ɎɚɗəɚɚɍɜɌɓɚɎɌəɔɫ 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʣʝ ʩʢʦʨʦʩʪʝʡ ʚ ʧʣʦʩʢʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʬʘʟʦʚʳʭ 

ʚʦʣʥ. ʇʫʩʪʴ ʠʟʣʫʯʝʥʠʝ q(x0, z0) ʚʝʜʝʪʩʷ ʩ ʦʜʥʦʡ ʵʣʝʤʝʥʪʘʨʥʦʡ ʧʣʦʱʘʜʢʠ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʧʫʩʘ dW, ʪʦʛʜʘ: 
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ʊʨʘʝʢʪʦʨʠʠ ʯʘʩʪʠʮ ʞʠʜʢʦʩʪʠ ʚ ʢʦʨʘʙʝʣʴʥʦʤ ʚʦʣʥʦʦʙʨʘʟʦʚʘʥʠʠ 

(11.1, 11.2) ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚ ʨʘʤʢʘʭ ʤʦʜʝʣʠ ʪʨʦʭʦʠʜʘʣʴʥʳʭ ʚʦʣʥ 

ɻʝʨʩʪʥʝʨʘ ʢʦʥʝʯʥʦʡ ʘʤʧʣʠʪʫʜʳ [ʐʝʙʘʣʦʚ, 1984, ɽʛʦʨʦʚ, 1974]. ʊʘʢʦʝ 

ʧʨʠʙʣʠʞʝʥʠʝ ʚʧʦʣʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʘʣʴʥʳʤ ʩʚʦʡʩʪʚʘʤ ʢʦʨʘʙʝʣʴʥʳʭ 

ʚʦʣʥ, ʝʩʣʠ ʩʯʠʪʘʪʴ V ʢʘʢ ʣʦʢʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʯʘʩʪʠʮʳ ʞʠʜʢʦʩʪʠ, ʪ. ʝ. ʚ 

ʃʘʛʨʘʥʞʝʚʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʪʝʯʝʥʠʷ. 

1. ʇʫʩʪʴ ʯʘʩʪʠʮʳ ʞʠʜʢʦʩʪʠ ʫʯʘʩʪʚʫʶʪ ʚ ʜʚʠʞʝʥʠʠ ʧʦ ʢʨʫʛʦʚʳʤ 

ʪʨʘʝʢʪʦʨʠʷʤ [ɺʦʡʪʢʫʥʩʢʠʡ ʗ.ʀ., 1982] ʩʦ ʩʢʦʨʦʩʪʴʶ, ʟʘʚʠʩʷʱʝʡ ʦʪ ʘʧ-

ʧʣʠʢʘʪʳ z: 
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ʋʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ: 
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(12.2) 

2. ʀʟ ʫʩʣʦʚʠ ̫ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ ʧʦʪʦʢʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʣʠʥʠʠ ʪʦʢʘ ʠ 

ʪʨʘʝʢʪʦʨʠʠ ʯʘʩʪʠʮ ʩʦʚʧʘʜʘʶʪ. ʕʪʦ ʷʚʣʷʝʪʩʷ ʫʩʣʦʚʠʝʤ ʧʝʨʝʭʦʜʘ ʢ ʃʘ-

ʛʨʘʥʞʝʚʳʤ ʢʦʦʨʜʠʥʘʪʘʤ, ʛʜʝ ʚʩʝʛʜʘ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʨʘʝʢʪʦʨʠʠ ʯʘʩʪʠʮ 

ʞʠʜʢʦʩʪʠ, ʠ ʪʦʛʜʘ ʨʘʥʝʝ ʧʦʣʫʯʝʥʥʳʝ ʫʨʘʚʥʝʥʠʷ (11) ʙʫʜʫʪ ʦʪʥʦʩʠʪʴʩʷ 

ʪʘʢʞʝ ʠ ʢ ʪʨʦʭʦʠʜʘʣʴʥʳʤ ʚʦʣʥʘʤ ɻʝʨʩʪʥʝʨʘ. 

ʇʦʜʤʝʥʘ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʦʪʩʯʝʪʘ ʥʠʢʘʢ ʥʝ ʦʪʨʘʞʘʝʪʩʷ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʦ ʣʠʥʝʡʥʦʩʪʠ ʚʦʣʥʦʚʳʭ ʩʚʦʡʩʪʚ ʧʦʪʦʢʘ, 

ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʚ ʧʨʝʜʝʣʘʭ ʙʣʠʞʘʡʰʝʛʦ ʦʢʨʫʞʝʥʠʷ ʯʘʩʪʠʮʳ ʞʠʜʢʦʩʪʠ, 
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ʘ ʧʨʠ ʫʪʚʝʨʞʜʝʥʠʠ ʥʝʠʟʤʝʥʥʦʩʪʠ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠ ̫s2 = gÖk, 

ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʩʪʘʥʦʚʷʪʩʷ ʩʧʨʘʚʝʜʣʠʚʳʤʠ ʠ ʢʣʶʯʝʚʳʝ ʚʳʚʦʜ rʠʟ ʣʠʥʝʡ-

ʥʦʡ ʪʝʦʨʠʠ ʚʦʣʥ (ʚʦʣʥ ʥʘ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʧʨʠʨʦʜʳ).  

ʂʘʢ ʧʦʢʘʟʘʥʦ ʚ ʨʘʙʦʪʝ ɸ. ʅ. ʐʝʙʘʣʦʚʘ [1984], ʪʘʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ 

ʧʦʣʷ ʩʢʦʨʦʩʪʠ (11) ʧʦʣʘʛʘʝʪ ʝʛʦ ʚʠʭʨʝʚʳʤ: 
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ɿʥʘʢ ʟʘʚʠʭʨʝʥʥʦʩʪʠ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʚʷʟʢʦʡ ʞʠʜʢʦʩʪʠ ʚʦʣʥʳ 

ʢʦʥʝʯʥʦʡ ʘʤʧʣʠʪʫʜʳ (ʚʦʣʥʳ ɻʝʨʩʪʥʝʨʘ) ʙʫʜʫʪ ʫʛʘʩʘʪʴ ʩʦ ʩʢʦʨʦʩʪʴʶ, 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ ʢʚʘʜʨʘʪʫ ʘʤʧʣʠʪʫʜʳ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʚʦʣʥʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʧʦʠʩʢʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʘʤ-

ʧʣʠʪʫʜʳ ʚʦʣʥʳ ʚ ʬʫʥʢʮʠʠ ʦʪ ʝʝ çʯʘʩʪʦʪʳ ʬʦʨʤʳè ʟʘʧʠʰʝʤ ʚʳʨʘʞʝʥʠʝ 

ʜʣʷ ʨʘʜʠʫʩʦʚ ʪʨʘʝʢʪʦʨʠʡ ʯʘʩʪʠʮ ʞʠʜʢʦʩʪʠ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 
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ɺ ʪʨʦʭʦʠʜʘʣʴʥʦʡ ʚʦʣʥʝ ʣʦʢʘʣʴʥʘʷ ʪʨʘʝʢʪʦʨʠʷ ʯʘʩʪʠʮ ʟʘʜʘʸʪʩʷ ʜʫʛʦʡ 

ʦʢʨʫʞʥʦʩʪʠ ʩ ʨʘʜʠʫʩʦʤ rw, ʟʘʚʠʩʷʱʝʤ ʦʪ ʘʧʧʣʠʢʘʪʳ z, ʜʣʷ ʜʘʥʥʦʡ ʯʘ-

ʩʪʠʮʳ ʞʠʜʢʦʩʪʠ zw ʠ ʦʪ ʘʤʧʣʠʪʫʜʳ ʚʦʣʥʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 
Jlcos

q2
A = . 

ʉʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʝʨʝʟ ʧʨʦʠʟʚʝ-

ʜʝʥʠʝ ʯʘʩʪʦʪʳ ʢʦʣʝʙʘʥʠʡ ʠ ʨʘʜʠʫʩʘ ʜʫʛʠ ʪʨʘʝʢʪʦʨʠʠ: 
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ʉʢʦʨʦʩʪʴ ʯʘʩʪʠʮ ʨʘʩʪʝʪ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʛʣʫʙʠʥʳ z. ʅʘ ʚʝʨʰʠʥʝ 

ʚʦʣʥʳ ʵʪʠ ʯʘʩʪʠʮʳ ʧʝʨʝʤʝʱʘʶʪʩʷ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ ʚ ʥʘʧʨʘʚ-

ʣʝʥʠʠ ʜʚʠʞʝʥʠʷ ʝʝ ʛʨʝʙʥʷ. 

ɼʦʧʫʩʪʠʤ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʯʘʩʪʠʮ ʞʠʜʢʦʩʪʠ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 

ʩʢʦʨʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʦʨʘʙʝʣʴʥʦʡ ʚʦʣʥʳ, ʪʘʢ ʢʘʢ ʵʪʦ ʷʚʣʷʝʪʩʷ 

ʫʩʣʦʚʠʝʤ ʨʘʟʨʫʰʝʥʠʷ ʚʦʣʥʦʚʦʛʦ ʛʨʝʙʥʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʩʢʦʨʦʩʪʴ V = Vr : 
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ɺ ʧʨʝʜʝʣʴʥʦʤ ʩʣʫʯʘʝ ʪʨʦʭʦʠʜʘʣʴʥʘʷ ʪʝʦʨʠʷ, ʧʫʪʝʤ ʯʠʩʣʝʥʥʦʛʦ (ʧʨʠ-

ʙʣʠʞʝʥʥʦʛʦ) ʨʝʰʝʥʠʷ ʧʦʣʫʯʝʥʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ, ʜʘʝʪ ʢʦʥʩʪʘʥʪʫ:  

AĀk º 1.134, ʧʨʠ: z = A/2, ʠʣʠ ʩ ʫʯʝʪʦʤ ʩʥʠʞʝʥʠʷ ʘʤʧʣʠʪʫʜʳ ʥʘ ʧʦʜʦʰʚʝ 

ʚʦʣʥʳ ʧʦʣʫʯʘʝʪʩʷ: l| h º 8.38, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʦʛʨʝʩʩʠʚʥʦʡ ʚʦʣʥʝ ʩ 

ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʨʫʰʘʶʱʠʤʩʷ ʛʨʝʙʥʝʤ. 

ʇʦʣʫʯʝʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪ ʚʝʩʴʤʘ ʚʘʞʥʦʝ ʩʚʦʡʩʪʚʦ 

ʚʦʣʥ ɻʝʨʩʪʥʝʨʘ, ʢʘʢ ʨʝʘʣʴʥʳʭ ʚʠʭʨʝʚʳʭ ʚʦʣʥ ʢʦʥʝʯʥʦʡ ʘʤʧʣʠʪʫʜʳ, ʠ 

ʜʦʣʞʥʦ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʨʠ ʬʠʟʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʭʘʨʘʢʪʝʨʘ 

ʚʦʣʥʦʦʙʨʘʟʦʚʘʥʠʷ ʦʪ ʚʩʝʛʦ ʢʦʨʧʫʩʘ ʢʦʨʘʙʣʷ. 

ȮɧɣɔɝɗɔɞɑɗɨəɌɫ ɘɚɐɑɗɨ əɌ ɚɝəɚɎɑ ɔəɞɑɏɜɌɗɌ ȸɔɣɑɗɗɌ 

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʚʩʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʚʳʢʣʘʜʢʠ ʚʳʧʦʣʥʝ-

ʥʳ ʚ ʬʠʟʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʜʦʧʫʩʢʘʶʱʠʭ ʨʘʟʤʝʨʥʦʝ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʝ ʨʘʩʯʝʪʥʳʭ ʚʝʣʠʯʠʥ, ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʬʠʟʠʯʝʩʢʦʝ ʠ ʛʝʦʤʝʪʨʠ-

ʯʝʩʢʦʝ ʧʦʥʠʤʘʥʠʝ ʩʫʪʠ ʚʩʝʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʦʧʝʨʘʮʠʡ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʧʦʜʳʥʪʝʛʨʘʣʴʥʦʝ ʚʳʨʘʞʝʥʠʝ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʩ ʧʦʤʦʱʴʶ 

ʘʤʧʣʠʪʫʜʳ ʢʦʨʘʙʝʣʴʥʦʡ ʚʦʣʥʳ, ʠʩʪʦʯʥʠʢʠ ʠʟʣʫʯʝʥʠʷ ʢʦʪʦʨʦʡ ʣʦʢʘʣʠʟʫ-

ʝʪʩʷ ʜʦ ʵʣʝʤʝʥʪʘʨʥʳʭ ʫʯʘʩʪʢʦʚ ʩʫʜʦʚʦʡ ʦʙʰʠʚʢʠ: 

 ( )
J

J

p

r p
w

3

2

2
0

)(
002

0

2

cos
,q

4
R 00

d
dezx

V

g izk
X ññW

+-Ö
W

Ö
= ; (5ô) 

ʠʣʠ: ()ñ Ö= 2
0

322
0 cosA

2
R

p

JJJr
p

dVX ; (3ô) 

ʠ: () ( ) ( )
ñW

+-Ö
WÖ= deyx

izk 00
00,q

cos

1
A

w

Jl
J , (10ô) 

ʛʜʝ: 
x

f

µ

µ
@q ;  w = x0 cosJ +y0 sinJ ; 

J22
0 cosV

g
k= ; 

ù
ù
ú

ø

é
é
ê

è
=L·Í

g

V 2
020 pl . 

ʀʥʪʝʛʨʘʣ ʄʠʯʝʣʣʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʧʘʜʘʶʱʠʭ ʥʘ 

ʢʦʨʧʫʩ ʚʦʣʥ ʚ ʜʠʘʧʘʟʦʥʝ ʜʣʠʥ l ʦʪ 0 ʜʦ L, ʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʘʢ ʩʚʦʝʦʙ-

ʨʘʟʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʚʥʝʰʥʠʭ ʤʦʨʩʢʠʭ ʚʦʣʥ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʦʪʨʘʞʝʥʠʷ ʦʪ 

ʙʦʨʪʘ ʢʦʨʘʙʣʷ. ʇʨʠʥʷʪʠʝ ʪʘʢʦʛʦ ʦʙʲʷʩʥʝʥʠʷ ʢʦʨʘʙʝʣʴʥʦʛʦ ʚʦʣʥʦʦʙʨʘʟʦ-

ʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʳʚʦʜʫ ʦ ʪʦʤ, ʯʪʦ ʤʠʥʠʤʠʟʘʮʠʷ ʚʦʣʥʦʚʦʛʦ ʩʦʧʨʦ-
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ʪʠʚʣʝʥʠʷ ʥʘ ʚʩʝʭ ʩʢʦʨʦʩʪʷʭ ʭʦʜʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʤʠʥʠʤʠʟʠʨʫʝʪ ʩʠʣʦʚʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʢʦʨʘʙʣʴ ʩʦ ʩʪʦʨʦʥʳ ʰʪʦʨʤʦʚʦʛʦ ʚʦʣʥʝʥʠʷ.  

ɺ ʧʦʩʪʨʦʝʥʠʠ ʯʠʩʣʝʥʥʳʭ ʨʝʰʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʠ ʧʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʡ ʧʦ ʪʝʦʨʠʠ ʄʠʯʝʣ-

ʣʘ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʵʤʧʠʨʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʚʦʣʥʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʘʧʧʨʦʢ-

ʩʠʤʘʮʠʡ ʩʚʦʡʩʪʚ ʚʦʣʥ ɻʝʨʩʪʥʝʨʘ, ʢʘʢ ʤʦʜʝʣʝʡ ʨʝʘʣʴʥʳʭ ʤʦʨʩʢʠʭ ʚʦʣʥ 

ʢʦʥʝʯʥʦʡ ʘʤʧʣʠʪʫʜʳ. 

ʆʮʝʥʢʘ ʵʥʝʨʛʠʠ ʚʦʣʥʦʦʙʨʘʟʦʚʘʥʠʷ:  

 E = rĀgĀA2
 / 2. (13) 

ɺ ʦʩʥʦʚʫ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ (13) ʟʘʢʣʘʜʳʚʘʣʦʩʴ ʜʦʧʫɦ ʝʥʠʝ ʦ 

ʪʦʤ, ʯʪʦ ʩ ʵʣʝʤʝʥʪʘʨʥʦʡ ʧʣʦʱʘʜʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʧʫʩʘ ʢʦʨʘʙʣʷ ʠʟ-

ʣʫʯʘʶʪʩʷ ñʤʘʣʳʝ ʚʦʣʥʳò. ʅʦ ʘʤʧʣʠʪʫʜʥʘʷ ʬʫʥʢʮʠʷ ɸ(J) (10) ʦʧʠʩʳʚʘʝʪ 

ʚʦʣʥʦʦʙʨʘʟʦʚʘʥʠʝ ʦʪ ʚʩʝʛʦ ʢʦʨʧʫʩʘ, ʪ.ʝ. ɸ(J) ʦʧʨʝʜʝʣʷʝʪ ʨʝʘʣʴʥʳʝ ʢʦʨʘ-

ʙʝʣʴʥʳʝ ʚʦʣʥʳ ʩ ʙʦʣʴʰʦʡ ʘʤʧʣʠʪʫʜʦʡ, ʠ ʙʦʣʝʝ ʪʦʛʦ ʧʨʠ J ­ p£2  Ý  

A ­ ¤. 

ɺʪʦʨʦʡ ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʘʤʧʣʠʪʫʜʥʦʡ ʬʫʥʢʮʠʠ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʥʠʷʭ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʦʙʱʝʡ ʢʘʨʪʠʥʳ ʚʦʣʥʦ-

ʦʙʨʘʟʦʚʘʥʠʷ, ʛʜʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʫʤʤʠʨʦʚʘʥʠʝ ʬʘʟʦʚʳʭ ʚʦʣʥ ʠ ʠʭ ʛʨʫʧ-

ʧʦʚʳʭ ʧʘʢʝʪʦʚ. ʌʘʟʦʚʳʝ ʚʦʣʥʳ ʦʙʨʘʟʫʶʪ ʩʠʩʪʝʤʫ ʨʘʩʭʦʜʷʱʠʭʩʷ ʢʦʨʘ-

ʙʝʣʴʥʳʭ ʚʦʣʥ, ʚ ʢʦʪʦʨʦʡ ʩʢʦʨʦʩʪʴ ʠʟʣʫʯʝʥʠʷ ʚʦʣʥ ʦʪ ʢʦʨʧʫʩʘ ʟʘʚʠʩʠʪ ʦʪ 

ʜʣʠʥʳ, ʦʧʨʝʜʝʣʷʝʤʦʡ ʫʛʣʦʤ J. 

ʉʧʨʘʚʝʜʣʠʚʦʩʪʴ ʬʦʨʤʘʣʴʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, 

ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʘʤʧʣʠʪʫʜʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ɸ(J), ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʚʝʨʛ-

ʥʫʪʘ ʩʦʤʥʝʥʠʶ ʜʣʷ ʫʯʘʩʪʢʦʚ ʢʦʨʧʫʩʘ ʚʙʣʠʟʠ ʦʢʦʥʝʯʥʦʩʪʝʡ, ʛʜʝ ʩʢʦʨʦʩʪʴ 

ʧʦʧʝʨʝʯʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʞʠʜʢʦʩʪʠ, ʚʳʟʚʘʥʥʘʷ ʧʦʩʪʫʧʘʪʝʣʴʥʳʤ ʜʚʠʞʝ-

ʥʠʝʤ ʢʦʨʧʫʩʘ, ʧʨʝʚʳʰʘʝʪ ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʦʨʘʙʝʣʴʥʳʭ ʚʦʣʥ ʩ 

ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ J. ɺ ʵʪʦʡ ʦʙʣʘʩʪʠ ʚ ʥʦʩʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʢʦʨʧʫʩʘ 

ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʟʦʚʘʥʠʝ ʨʘʟʨʫʰʘʶʱʝʛʦʩʷ ʛʨʝʙʥʷ, ʢʦʪʦʨʳʡ ʥʝ ʦʧʠʩr ʚʘ-

ʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʠʩʭʦʜʥʳʭ ʚʦʣʥʦʚʳʭ ʫʨʘʚʥʝʥʠʡ. 

ʀʥʪʝʨʧʨʝʪʘʮʠ ̫ʚʳʯʠʩʣʝʥʠʡ ʧʦ ʬʦʨʤʫʣʘʤ (3) ʠ (10) ʥʘ ʦʩʥʦʚʝ ʛʝʦ-

ʤʝʪʨʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʨʦʭʦʠʜʘʣʴʥʳʭ ʚʦʣʥ ɻʝʨʩʪʥʝ-

ʨʘ, ʩʚʦʜʠʪʩʷ ʢ ʩʠʩʪʝʤʝ ʵʚʨʠʩʪʠʯʝʩʢʠʭ ʧʨʘʚʠʣ ʜʣʷ ʫʯʝʪʘ ʜʝʡʩʪʚʠʷ ʚʳʩʦ-

ʢʦʯʘʩʪʦʪʥʳʭ ʚʦʣʥ: 
J22

0 cosV

g
k= , ʥʝ ʩʧʦʩʦʙʥʳʭ ʦʪʦʨʚʘʪʴʩʷ ʦʪ ʢʦʨʧʫʩʘ. 
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ȿɝɗɚɎɔɑ ɔɓɗɟɣɑəɔɫ ɝɎɚɍɚɐəɧɡ ɖɚɜɌɍɑɗɨəɧɡ Ɏɚɗə 

ʀʩʪʦʯʥʠʢ ʨʘʩʭʦʜʷʱʠʭʩʷ ʢʦʨʘʙʝʣʴʥʳʭ ʚʦʣʥ ʢʦʥʮʝʥʪʨʠʨʫʝʪʩʷ ʚʙʣʠ-

ʟʠ ʦʢʦʥʝʯʥʦʩʪʝʡ ʢʦʨʘʙʣʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʬʘʟʦʚʘʷ ʩʢʦʨʦʩʪʴ ʩʚʦʙʦʜʥʦʛʦ 

ʜʚʠʞʝʥʠʷ ʛʨʝʙʥʷ ʥʝ ʧʨʝʚʳʩʠʪ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʵʣʝʤʝʥʪʘ ʦʙʰʠʚʢʠ 

ʢʦʨʧʫʩʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʧʦʜʚʠʞʥʦʡ ʞʠʜʢʦʩʪʠ ʚ ʪʦʤ ʞʝ (ʧʦʧʝʨʝʯʥʦʤ) 

ʥʘʧʨʘʚʣʝʥʠʠ: 

 
JJµ

µ
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1
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0
0 ÖÖºÖÖ² V

x

y
VV , (14) 

ʛʜʝ ʬʘʟʦʚʘʷ ʩʢʦʨʦʩʪʴ ʢʦʨʘʙʝʣʴʥʳʭ ʚʦʣʥ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ: V = V0 cosJ. 

ʇʨʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʰʝʥʠʡ ʄʠʯʝʣʣʘ ʨʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʥʝʥʠʝ 

ʵʤʧʠʨʠʯʝʩʢʠʭ ʠʣʠ ʩʧʝʮʠʘʣʴʥʳʭ ʘʩʠʤʧʪʦʪʠʯʝʩʢʠʭ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ, 

ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʠʥʞʝʥʝʨʥʳʭ ʧʦʜʭʦʜʘʭ ʢʘʢ ʜʣʷ ʫʪʦʯʥʝʥʥʦʛʦ ʨʘʩʯʝʪʘ ʚʦʣ-

ʥʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʪʘʢ ʠ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʘʨʪʠʥʳ ʢʦʨʘʙʝʣʴʥʦʛʦ ʚʦʣ-

ʥʦʦʙʨʘʟʦʚʘʥʠʷ, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʧʪʠʤʠʟʘʮʠʠ ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʧʦ ʢʨʠ-

ʪʝʨʠʷʤ ʤʠʥʠʤʠʟʘʮʠʠ ʵʥʝʨʛʠʠ ʠʟʣʫʯʘʝʤʳʭ (ʪʨʘʥʩʬʦʨʤʠʨʫʝʤʳʭ) ʢʦʨʘ-

ʙʝʣʴʥʳʭ ʚʦʣʥ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʢʦʨʦʩʪʷʭ ʭʦʜʘ. 

 

ʈʠʩ. 24.  ɻʝʦʤʝʪʨʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʬʨʦʥʪʘ ʨʘʩ-

ʭʦʜʷʱʝʡʩʷ ʚʦʣʥʳ.(1) ʋʩʣʦʚʠʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʨʘʙʝʣʴʥʦʡ ʚʦʣʥʳ ʷʚʣʷʝʪʩʷ 

ʩʣʦʞʝʥʠʝ ʘʤʧʣʠʪʫʜ ʚʦʣʥʦʚʳʭ ʠʤʧʫʣʴʩʦʚ, ʠʟʣʫʯʘʝʤʳʭ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʟ ʨʘʟ-

ʣʠʯʥʳʭ ʪʦʯʝʢ ʦʙʰʠʚʢʠ ʢʦʨʘʙʝʣʴʥʦʛʦ ʢʦʨʧʫʩʘ; (2) ɺʦʣʥʘ ʩ ʟʘʜʘʥʥʦʡ çʯʘʩʪʦʪʦʡ 

ʬʦʨʤʳè ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥʘ, ʝʩʣʠ ʢʘʩʘʪʝʣʴʥʘʷ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʧʫ-

ʩʘ ʥʝ ʧʦʧʘʜʘʝʪ ʚ ʩʝʢʪʦʨ 2ÖQ. 

ʇʫʩʪʴ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʟʘʜʘʯʠ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʫʛʣʘ 

ʚʭʦʜʘ ʚʘʪʝʨʣʠʥʠʡ ʥʘ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʩʭʦʜʷʱʠʭʩʷ ʚʦʣʥ 

(ʈʠʩ. 24), ʯʪʦ ʦʟʥʘʯʘʝʪ ʧʨʝʥʝʙʨʝʞʝʥʠʝ ʵʬʬʝʢʪʦʤ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʤ-

ʧʣʠʪʫʜ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʠʟʣʫʯʝʥʠʷ ʢʦʨʘʙʝʣʴʥʳʭ ʚʦʣʥ (ʧʦ ʫʛʣʦʚʦʤʫ ʧʘ-

ʨʘʤʝʪʨʫ J), ʦʙʫʩʣʦʚʣʝʥʥʳʤ ʚʣʠʷʥʠʝʤ ʨʝʘʣʴʥʦʡ ʰʠʨʠʥʳ ʢʦʨʧʫʩʘ ʩʫʜʥʘ. 
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ʝʩʣʠ:  qcos 00
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ʧʨʠ ʫʩʣʦʚʠʠ:  V0 cos
2
J  < | V0q |. ɿʜʝʩʴ x

*
 ʦʪʩʯʠʪʳʚʘʝʪʩʷ ʦʪ ʬʦʨh ʪʝʚʥʷ ʜʦ 

ʪʦʯʢʠ ʦʪʨʳʚʘ ʨʘʩʭʦʜʷʱʝʡʩʷ ʚʦʣʥʳ ʦʪ ʢʦʨʧʫʩʘ, ʘ ʪʘʢʞʝ ʦʪ ʪʦʯʢʠ ʩʥʠʞʝ-

ʥʠʷ ʫʨʦʚʥʷ ʚ ʢʦʨʤʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʜʦ ʘʭʪʝʨʰʪʝʚʥʷ. 

ʀʥʪʝʛʨʘʣ (16) ʟʘʜʘʝʪ ʧʨʦʩʪʦʝ ʩʣʦʞʝʥʠʝ ʚʦʣʥ ʚ ʦʢʦʥʝʯʥʦʩʪʷʭ ʢʦʨ-

ʧʫʩʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʠʩʭʦʜʥʦʛʦ ʠʥʪʝʛʨʘʣʘ (15), ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʧʨʦ-

ʮʝʩʩ ʠʟʣʫʯʝʥʠʷ ʠ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʢʦʨʘʙʝʣʴʥʳʭ ʚʦʣʥ. ʕʢʩʧʦʥʝʥʪʘ ʧʦʜ ʠʥ-

ʪʝʛʨʘʣʦʤ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ʯʘʩʪʦʪʳ ʬʦʨʤʳ (A(J)=A
*
(k)), ʠ ʧʦ ʤʝʨʝ ʨʦ-

ʩʪʘ ʚʳʩʦʪʳ ʚʦʣʥʳ ʜʦʣʞʥʳ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʝʸ ʜʣʠʥʘ ʠ ʦʙʲʝʤ. 

ȯɜɟɛɛɔɜɚɎɖɌ Ɏɚɗə Ɏ ɜɌɓɜɟɤɌɪɥɔɑɝɫ ɏɜɑɍəɔ 

ʄʛʥʦʚʝʥʥʘʷ ʘʤʧʣʠʪʫʜʘ ʚ ʪʦʯʢʝ ʚʝʨʰʠʥʳ ʚʦʣʥʳ ʥʝ ʤʦʞʝʪ ʧʨʝʚʳ-

ʰʘʪʴ ʚʝʣʠʯʠʥʳ A < 1,134/k, ʘ ʚʳʩʦʪʘ ʚʦʣʥʳ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʦʛʨʘʥʠʯʝʥʠʶ: 

 h ¢ 0,75 / k     ʠʣʠ     h ¢ l / 8,38 ¢ 1. (17) 

ɽʩʣʠ ʢʨʫʪʠʟʥʘ ʚʦʣʥʳ ʧʨʝʚʳʰʘʝʪ ʵʪʠ ʦʛʨʘʥʠʯʝʥʠʷ, ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʫʰʝ-

ʥʠʝ ʛʨʝʙʥʷ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʙʫʨʫʥʘ ʥʘ ʝʝ ʚʝʨh ʠʥʝ [ʇʘʚʣʝʥʢʦ, 1953], ʯʪʦ 

ʢʘʯʝʩʪʚʝʥʥʦ ʠʟʤʝʥʷʝʪ ʨʘʩʯʝʪʥʫʶ ʤʦʜʝʣʴ ʚʦʣʥʦʦʙʨʘʟʦʚʘʥʠʷ. 

ʇʨʠ ʯʠʩʣʝʥʥʦʤ ʧʦʩʪʨʦʝʥʠʠ ʢʘʨʪʠʥʳ ʚʦʣʥʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʚʳʧʦʣ-

ʥʝʥʠʠ ʨʘʩʯʝʪʦʚ ʚʦʣʥʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʚʫʭ 

ʩʧʦʩʦʙʦʚ ʦʛʨʘʥʠʯʝʥʠʷ ʨʦʩʪʘ ʘʤʧʣʠʪʫʜʳ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʧrʦʣʥʝʥʠʷ 

ʫʩʣʦʚʠʷ (14): VĀcosJ ¢ V0q. 

1. ɽʩʣʠ ʫʩʣʦʚʠʝ (14) ʚʳʧʦʣʥʝʥʦ ʠ ʨʘʩʯʝʪʳ ʚʝʜʫʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

(15), ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʠʩʢʫʩʩʪʚʝʥʥʦ ʦʛʨʘʥʠʯʠʚʘʪʴ ʘʤʧʣʠʪʫʜʫ ʚʦʣʥʦʦʙʨʘ-

ʟʦʚʘʥʠʷ: 

 A(J,x) = ñA(J,x,z)Āe
-kz 

dz, (18) 

ʢʘʢʠʤ-ʪʦ ʠʟ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʧʦʩʦʙʦʚ ʜʦʙʠʚʘʷʩʴ, ʯʪʦʙʳ ʘʤʧʣʠʪʫʜʘ ʙʣrʘ 

ʥʝ ʚʳʰʝ ʯʝʤ: A(J,x) ¢ 1/k. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟ ʨʘʩʯʝʪʦʚ ʙʫʜʝʪ ʠʩʢʣʶʯʘʪʴ-

ʩʷ ʵʥʝʨʛʠʷ ʨʘʟʨʫʰʘʶʱʠʭʩʷ ʛʨʝʙʥʝʡ, ʢʦʪʦʨʘʷ ʚ ʩʣʫʯʘʝ ʙʝʟʫʩʣʦʚʥʦʛʦ ʠʩ-
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ʧʦʣʴʟʦʚʘʥʠʷ ʣʠʥʝʡʥʦʡ ʪʝʦʨʠʠ ʚʦʣʥ ʤʦʞʝʪ ʥʝʦʙʦʩʥʦʚʘʥʥʦ ʥʘʢʘʧʣʠʚʘʪʴ-

ʩ̫ . ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʢʘʨʪʠʥʳ ʚʦʣʥʦʦʙʨʘʟʦʚʘʥʠʷ ʪʘʢʠʝ ʵʬʬʝʢʪʳ ʧʨʦʷʚʣʷ-

ʶʪʩʷ ʙʦʣʴʰʠʤʠ ʘʤʧʣʠʪʫʜʘʤʠ ʚʦʣʥ ʠ ʠʭ ʟʘʚʳʰʝʥʥʦʡ ʢʨʫʪʠʟʥʦʡ. 

2. ɽʩʣʠ ʞʝ ʫʩʣʦʚʠʝ (14) ʥʝ ʚʳʧʦʣʥʝʥʦ, ʪʦ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʦʣʥʘ 

ʥʝ ʤʦʞʝʪ ʦʪʦʨʚʘʪʴʩʷ ʦʪ ʢʦʨʧʫʩʘ (ʈʠʩ. 25). ɿʜʝʩʴ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʤʝʪʦʜ 

ʥʘʢʦʧʣʝʥʠʷ ʦʙʲʝʤʘ ʞʠʜʢʦʩʪʠ ʚ ʟʦʥʝ ʦʙʨʘʟʦʚʘʥʠʷ ʛʨʝʙʥʷ, ʢʦʛʜʘ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʨʦʩʪʦʤ ʘʤʧʣʠʪʫʜʳ ʚʦʣʥʳ ʙʫʜʝʪ ʠʟʤʝʥʷʪʴʩʷ ʯʘʩʪʦʪʘ ʬʦʨʤʳ 

ʚʦʣʥʳ k. ʇʨʠ ʵʪʦʤ ʜʦʣʞʥʘ ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ ʧʦʩʪʦʷʥʥʦʡ ʧʣʦʱʘʜʴ ʩʝʯʝʥʠʷ 

ʧʦʜ ʣʠʥʠʝʡ, ʟʘʜʘʶʱʝʡ ʧʦʜʲʝʤ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʝʨʝʜ ʢʦʨʧʫʩʦʤ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʚʝʢʪʦʨʘ`w(J). 
 

 

 zW = AĀe
-kw

 

 

 V0cosJ 

 

 

 w
C
 

ʈʠʩ. 25.  ʌʦʨʤʠʨʦʚʘʥʠʝ ʚʦʣʥʦʚʦʛʦ ʛʨʝʙʥʷ ʚ ʨʘʡʦʥʝ ʬʦʨh ʪʝʚʥʷ. 

ʇʣʦʱʘʜʴ ʧʦʜ ʢʨʠʚʦʡ ZW=AĿeïkw ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 

ʚʦʣʥʦʦʙʨʘʟʫʶʱʠʭ ʠʩʪʦʯʥʠʢʦʚ q(x0, y0, z0), ʢʦʪʦʨʳʝ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʢʦʨʧʫʩʘ. ɼʦʧʫʩʪʠʤ, ʯʪʦ Ao  ʧʦʣʫʯʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʝʪʦʚ 

ʘʤʧʣʠʪʫʜʳ ʧʦ ʬʦʨʤʫʣʝ (20); ko - ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʨʘʩʯʝʪʝ ʯʘʩʪʦʪʘ ʬʦʨʤʳ 

ʠʟʣʫʯʘʝʤʦʡ ʚʦʣʥʳ ʜʦʣʞʥʘ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʩʣʝʜʫʶʱʝʤʫ ʫʩʣʦʚʠʶ: 

ñ
¤ - ====
0

1

10 AA
A const

kk
dleS kl . ʅʦʚʘʷ ʘʤʧʣʠʪʫʜʘ ʚʦʣʥʦʚʦʛʦ ʛʨʝʙʥʷ ʠ 

ʩʚʷʟʘʥʥʘʷ ʩ ʥʠʤ ʯʘʩʪʦʪʘ ʬʦʨʤʳ ʚʦʣʥʳ ʤʦʛʫʪ ʙʳʪʴ ʩʦʛʣʘʩʦʚʘʥʳ ʩ ʫʩʣʦ-

ʚʠʝʤ ʦʪʩʫʪʩʪʚʠʷ ʦʙʨʫʰʝʥʠʷ ʛʨʝʙʥʷ ʩʪʦʷʯʝʡ ʚʦʣʥʳ: 
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=  ;  
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q
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2
0² . (19) 

ɺ ʨʝʟʫʣʴʪʘʪʝ:  
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Sg
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q
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g
Vk , 

ʇʨʠ ʫʤʝʥʴʰʝʥʠʠ ʜʣʠʥʳ ʠ ʩʢʦʨʦʩʪʠ ʠʟʣʫʯʝʥʠʷ ʧʝʨʝʩʪʘʥʝʪ ʚʳʧʦʣ-

ʥʷʪʴʩʷ ʫʩʣʦʚʠʝ ʦʪʭʦʜʘ ʚʦʣʥʳ ʦʪ ʢʦʨʧʫʩʘ (14) cos
2J < | q |, ʪʦʛʜʘ ʚʳʩʦʪʘ 

ʚʦʣʥʳ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʤʘʢʩʠʤʫʤʦʤ ʜʣʷ ʩʪʦʷʯʠʭ ʪʨʦʭʦʠʜʘʣʴʥʳʭ ʚʦʣʥ. 
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ɺr ʨʘʞʝʥʠʝ (19) ʫʯʠʪʳʚʘʝʪ ʧʨʦʮʝʩʩ ʩʪʝʢʘʥʠʷ ʞʠʜʢʦʩʪʠ ʩ ʛʨʝʙʥʷ 

ʧʨʠʩʦʝʜʠʥʝʥʥʦʡ ʢ ʢʦʨʧʫʩʫ ʚʦʣʥʳ, ʢʦʪʦʨʦʝ ʪʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʵʢʩʧʝ-

ʨʠʤʝʥʪʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʩʭʦʜʠʪ ʫʤʝʥʴʰʝʥʠʝ ʯʘʩʪʦʪʳ ʬʦʨʤʳ ʚʦʣʥʳ ï 

ʫʚʝʣʠʯʝʥʠʝ ʝʸ ʜʣʠʥʳ ʚ ʪʦʯʢʝ ʦʪʨʳʚʘ ʦʪ ʢʦʨʧʫʩʘ. 

ɼʣʷ ʩʫʜʥʘ ʩ ʧʦʣʥʳʤʠ ʦʙʚʦʜʘʤʠ ʥʘʨʫʰʝʥʠʝ ʫʩʣʦʚʠʷ (19): 
g

Vk
q

'
2

0²  

ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ ʢʘʨʪʠʥʳ ʚʦʣʥʦʦʙʨʘʟʦʚʘʥʠʷ, ʯʪʦ 

ʦʙʳʯʥʦ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʦʧʳʪʦʚʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʠ ʦʙʲʷʩʥʷʝʪʩʷ ʚʦʟʙʫʞ-

ʜʝʥʠʝʤ ʢʦʣʝʙʘʥʠʡ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʘʧʧʣʠʢʘʪʳ z. 

ʏʠʩʣʝʥʥʳʝ ʨʝʰʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʘʨʪʠʥʳ 

ʢʦʨʘʙʝʣʴʥʦʛʦ ʚʦʣʥʦʦʙʨʘʟʦʚʘʥʠʷ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʢʦʤʧʝʥʩʘʮʠʠ ʚʳʩʦʪʳ 

ʚʦʣʥʳ ʧʦ ʦʮʝʥʢʘʤ ʚʣʠʷʥʠʷ ʣʦʢʘʣʴʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʩʫʜʦʚʳʭ ʦʙʚʦʜʦʚ, ʯʪʦ 

ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʧʦ ʫʩʣʦ-

ʚʠʷʤ ʤʠʥʠʤʫʤʘ ʠʟʣʫʯʝʥʠʷ/ʦʪʨʘʞʝʥʠʷ ʢʦʨʘʙʝʣʴʥʳʭ/ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʧʦʜʚʦʜʥʳʭ ʦʙʚʦʜʦʚ ʠ ʥʘʜʚʦʜʥʦʡ 

ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʢʦʨʘʙʣʷ, ʧʦ ʩʫʪʠ, ʷʚʣʷʝʪʩʷ ʧʦʠʩʢʦʤ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝ-

ʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʨʦʭʦʞʜʝʥʠʝ ʰʪʦʨʤʦʚʦʡ ʚʦʣʥʳ ʯʝʨʝʟ ʢʦʨʧʫʩ ʩ 

ʤʠʥʠʤʘʣʴʥʳʤʠ ʠʩʢʘʞʝʥʠʷʤʠ. ɿʘʤʝʪʠʤ ʪʘʢʞʝ, ʯʪʦ ʧʦʜʦʙʥʳʝ ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʠʝ ʤʦʜʝʣʠ ʦʮʝʥʠʚʘʶʪ ʦʪʨʘʞʝʥʠʝ ʦʪ ʢʦʨʧʫʩʘ ʢʦʨʘʙʣʷ ʘʢʫʩʪʠʯʝʩʢʠʭ 

ʠʣʠ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʚʦʣʥ. 

1.2. ʏʠʩʣʝʥʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʨʘʩʯʝʪʦʚ ʚʦʣʥʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ 

ʧʨʦʝʢʪʥʘ ̫ʦʮʝʥʢʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʫʜʦʚʳʭ ʦʙʚʦʜʦʚ 

ɼʣʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʯʠʩʣʝʥʠʡ ʠ ʧʨʠʤʝʥʝ-

ʥʠʷ ʵʤʧʠʨʠʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʚ ʨʝʘʣʠʟʘʮʠʠ ʨʝʰʝʥʠʡ ʧʦ ʠʥʪʝʛʨʘʣʫ 

ʄʠʯʝʣʣʘ (5ô,10), ʟʘʤʝʥʠʤ ʘʨʛʫʤʝʥʪ ʚ ʚʠʜʝ ʬʘʟʦʚʦʛʦ ʫʛʣʘ ʂʝʣʴʚʠʥʘ J ʥʘ 

ʜʣʠʥʫ ʠʟʣʫʯʘʝʤʦʡ ʢʦʨʧʫʩʦʤ ʢʦʨʘʙʝʣʴʥʦʡ ʚʦʣʥʳ l: 
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==  ï ʬʘʟʦʚʘʷ ʜʣʠʥʘ ʚʦʣʥʳ; 

L=2pV0
2
/g ï ʢʨʠʪʠʯʝʩʢʘʷ/ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʧʦʧʝʨʝʯʥʦʡ ʚʦʣʥʳ; 

Jl cos

10 =
L

==
C

V
M  ï ʘʥʘʣʦʛ ʚʦʣʥʦʚʦʛʦ ʯʠʩʣʦ ʄʘʭʘ; 

C=V0/M ï ʬʘʟʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʦʣʥʳ; 



 
56 

H=AĀlĀM/4 ï ʬʫʥʢʮʠʷ ʂʦʯʠʥʘ.  

ʈʘʩʯʝʪʥʳʝ ʬʦʨʤʫʣʳ ʧʨʠʤʫʪ ʚʠʜ: 
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ʌʫʥʢʮʠʷ A(l) ʦʩʮʠʣʣʠʨʫʝʪ ʠ ʠʤʝʝʪ ʦʩʦʙʝʥʥʦʩʪʴ ʧʦʨʷʜʢʘ l- 3/2 ʧʨʠ 

l­0. ʀʥʪʝʛʨʘʣ ʚʦʣʥʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʤʝʝʪ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘ ʛʨʘʥʠ-

ʮʘʭ ʧʦʨʷʜʢʘ  l-1/2  ʧʨʠ l­0   ʠ  l­L. ʋʪʦʯʥʝʥʠʝ ʨʘʩʯʝʪʦʚ ʚʦʩʪʨʝʙʫʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʩʣʦʚʠʡ, ʫʯʠʪʳʚʘʶʱʠʭ ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʣʥʦʦʙʨʘʟʦʚʘʥʠʷ 

ʚʙʣʠʟʠ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʧʫʩʘ. 

ȴəɞɑɏɜɌɗ ɛɚ ɎɌɞɑɜɗɔəɔɫɘ 
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dxMyx
M

ki
zxqzAl . 

ʇʨʠ ʤʘʣʳʭ l ʠʥʪʝʛʨʘʣ ʦʩʮʠʣʣʠʨʫʝʪ, ʧʨʠ l ʩʦʠʟʤʝʨʠʤʦʡ ʩ ʜʣʠʥʦʡ ʢʦʨʧʫ-

ʩʘ ʠʥʪʝʛʨʘʣ ʚʳʯʠʩʣʷʝʪʩʷ ʤʝʪʦʜʦʤ ʪʨʘʧʝʮʠʡ. ɼʣʷ ʦʮʝʥʢʠ ʦʩʮʠʣʣʷʮʠʠ 

ʚʚʝʜʝʤ ʧʘʨʘʤʝʪʨ Np ï ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʯʝʪʥʳʭ ʫʟʣʦʚ ʥʘ ʜʣʠʥʫ ʚʦʣʥʳ l. 

ʂʨʠʪʝʨʠʝʤ ʜʦʧʫʩʪʠʤʦʩʪʠ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʫʩʣʦʚʠʝ: 
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1
,  

ʛʜʝ   L ï ʜʣʠʥʘ ʤʝʞʜʫ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘʤʠ; Ni ï ʢʦʣʠʯʝʩʪʚʦ ʰʧʘʥʛʦʫʪʦʚ; 

Np ï ʜʦʧʫʩʪʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʘʧʧʨʦʢʩʠʤʘʮʠʠ, ʧʨʠʭʦʜʷʱʠʭʩʷ ʥʘ 

ʦʜʠʥ ʧʝʨʠʦʜ ʨʘʩʩʯʠʪʳʚʘʝʤʦʡ ʢʦʨʘʙʝʣʴʥʦʡ ʚʦʣʥʳ. 

ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʵʪʦ ʫʩʣʦʚʠʝ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ, ʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʣʠ-

ʥʝʡʥʳʝ ʘʧʧʨʦʢʩʠʤʘʮʠʷʤʠ ʧʦʜʳʥʪʝʛʨʘʣʴʥʳʭ ʬʫʥʢʮʠʡ ʩ ʘʥʘʣʠʪʠʯʝʩʢʠʤ 

ʠʥʪʝʛʨʠʨʦʚʘʥʠʝʤ ʢʘʞʜʦʡ ʰʧʘʮʠʠ ʚ ʦʪʜʝʣʴʥʦʩʪʠ. 

( ) ( )( )ñ
+ ++=D 1 exp),,( i

i

x

x
dxxibxaxzA bal , 

() ( )

2

1++
= ii xqxq

a , 
( ) ()

x

xqxq
b ii

D

-
= +1 , 

M

k
M

yyxx iiii
ö
÷

õ
æ
ç

å
-Ö

+
+

+
= ++ 1

22

211a , 



 
57 
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ɸʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ ʠʥʪʝʛʨʘʣʘ ɸ(l,z) ʚʩʝʛʜʘ ʤʝʥʴʰʝ, ʯʝʤ ʤʘʢʩʠ-

ʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦ ʘʙʩʦʣʶʪʥʦʡ ʚʝʣʠʯʠʥʝ ʦʪ ʧʦʜʳʥʪʝʛʨʘʣʴʥʦʡ ʬʫʥʢ-

ʮʠʠ, ʨʘʚʥʦʝ ʤʘʢʩʠʤʫʤʫ ʦʪ ( ) 221, zx yyzxq ¡+¡+ , ʜʦʩʪʠʛʘʝʤʦʤʫ ʚʙʣʠʟʠ 

ʰʪʝʚʥʝʡ. ɽʩʣʠ ʟʘʨʘʥʝʝ ʨʘʩʩʯʠʪʘʪʴ ʪʘʢʠʝ ʤʘʢʩʠʤʫʤʳ, ʪʦ ʢʨʠʪʝʨʠʝʤ ʜʦ-

ʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʡ ʪʦʯʥʦʩʪʠ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʠʥʪʝʛʨʘʣʘ ʧʦ ʚʘʪʝʨʣʠʥʠʷʤ 

ʷʚʠʪʩʷ ʚʳʨʘʞʝʥʠʝ e
-kz 
Ā |max(qĀW)| > eps, ʛʜʝ eps ï ʧʨʠʥʷʪʘʷ ʚ ʨʘʩʯʝʪʘʭ ʘʙ-

ʩʦʣʶʪʥʘʷ ʪʦʯʥʦʩʪʴ. ʀʥʘʯʝ ɸ(l,z) = 0, ʝʩʣʠ  e
-kz 
Ā |max(qĀW)| > eps. 

ȴəɞɑɏɜɔɜɚɎɌəɔɑ ɜɑɓɟɗɨɞɌɞɚɎ ɜɌɝɣɑɞɌ ɛɚ ɎɌɞɑɜɗɔəɔɫɘ  

 () ( )ñ
-Ö=

T kz dzzAA
0

e,ll  

ʠʤʝʝʪ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʫʶ ʦʩʦʙʝʥʥʦʩʪʴ ʧʨʠ z­0, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣ̫ʝʪ ʝʛʦ 

ʚʝʣʠʯʠʥʫ ʧʨʠ ʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʷʭ k (ʪʦ ʝʩʪʴ ʤʘʣʳʭ l ). ʊʘʢ ʢʘʢ ʧʦʜʳʥʪʝ-

ʛʨʘʣʴʥʘʷ ʬʫʥʢʮʠʷ e
-kz

 ʚʩʝʛʜʘ ʧʦʣʦʞʠʪʝʣʴʥʘ, ʪʦ ʟʥʘʢ ʘʙʩʦʣʶʪʥʦʡ ʚʝʣʠʯʠ-

ʥʳ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʥʝʩʝʥ ʥʘ ɸ(l,z). ɿʥʘʢ ʘʙʩʦʣʶʪʥʦʡ ʚʝʣʠʯʠʥʳ ʦʩʣʘʙʠʪ, 

ʥʦ ʥʝ ʠʩʢʣʶʯʠʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʮʠʣʣʷʮʠʠ ʬʫʥʢʮʠʠ ɸ(l,z), ʧʦʵʪʦʤʫ ʚʳ-

ʙʨʘʥ ʤʝʪʦʜ ʚʳʯʠʩʣʝʥʠʡ, ʩʫʪʴ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʜʚʦʡʥʫʶ 

ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʘʧʧʨʦʢʩʠʤʘʮʠʶ ɸ(l,z) ʚ ʪʦʯʢʘʭ ʚʙʣʠʟʠ ʜʝʡʩʪʚʫʶʱʝʡ ʚʘ-

ʪʝʨʣʠʥʠʠ (ʛʜʝ: z­0 ). 

ɸʧʧʨʦʢʩʠʤʠʨʫʷ |ɸ( l,z )| = f ( z ) ʩ ʧʦʤʦʱʴʶ ʧʘʨʘʙʦʣʳ: 

() ( ) ()ñ ñ =Ö++=-Z Z zkz zIdzcxbxadzzf
0 0

2 ee b , 

b = ïk;  a = f( 0 );  
() () ( )

z

zfzff
b

dÖ

¡¡-¡+-
=

2

403 21 ; 

() () ( )
2

21

2

20

z

zfzff
c

dÖ

¡¡+¡-
= , ʛʜʝ: fô = f e

-bx
 ;  fò = f e

-bx2
. 

ʆʩʴ  Z  ʧʦʣʘʛʘʝʪʩʷ ʨʘʟʙʠʪʦʡ ʥʘ ʨʘʚʥʳʝ ʠʥʪʝʨʚʘʣʳ: Dz ï ʨʘʩʩʪʦʷʥʠʝ 

ʤʝʞʜʫ ʚʘʪʝʨʣʠʥʠʤ̫ʠ; Z1 = Dz ; . Z2 = 2Dz, ʪʦ: 

( ) ( )
2

0

32

2

212 2
2

e,II

Z

x cxbcxbxa
zzz

ö
ö

÷

õ

æ
æ

ç

å
+

+
-

++
Ö==

bbb

b ; 
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I( z1ô) = I( z1ô, z2ô) = I( 2Āz1, 2Āz2);  ( )
() ()

2

II
2I 12 zz

z
¡+

=D  

*

hh'

h'

A( l,0 )

1

1 2

2

1

2

3

4
h A(   ,z )l

1 2f ( A, z=0, z=h  ,z=h   )

1 2f ( A, z=0, z=h'  , z=h'   )

0

 

ʈʠʩ. 26.  ɻʝʦʤʝʪʨʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʬʫʥʢʮʠʠ ɸ(l,z) ʠ ʝʝ ʘʥʘʣʠʪʠʯʝʩʢʠʭ 

ʘʧʧʨʦʢʩʠʤʘʮʠʡ. 

ʇʦʢʘʟʘʥʥʘʷ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʪʦʣʴʢʦ ʚ ʪʦʤ 

ʩʣʫʯʘʝ, ʝʩʣʠ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ |ɸ(l,z)|  ʚ ʪʦʯʢʘʭ z=0 ʠ z=dz  ʦʪʣʠʯʘʁ ʪʩʷ 

ʥʘ ʧʦʨʷʜʦʢ. ʀʥʘʯʝ ʚʝʜʝʪʩʷ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ ʧʦ ʤʝʪʦʜʫ ʉʠʤʧʩʦʥʘ.  

ɽʩʣʠ ʞʝ ɸ(l,0)/ɸ(l1,z1) >12, ʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʘʩʯʝʪ ʧʦʧʨʘʚʢʠ ʚʠʜʘ: 

d ɸ( l,z ) = I( 2dz ) ï |ɸ( l,2dz )|dz /2. 

ʇʦʩʣʝ ʵʪʦʛʦ ʧʦʩʣʝʜʥʠʝ ʜʚʝ ʪʦʯʢʠ ʚ ʤʘʩʩʠʚʝ ɸ( l,zi ) ʦʙʥʫʣʷʶʪʩʷ, ʠ 

ʜʘʣʴʥʝʡʰʝʝ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ ʚʝʜʝʪʩʷ ʧʦ ʤʝʪʦʜʫ ʪʨʘʧʝʮʠʡ. 

ȴəɞɑɏɜɌɗ ɛɚ ɎɚɗəɚɎɚɘɟ ɝɛɑɖɞɜɟ, ɜɌɝɣɑɞ 

ɝɚɛɜɚɞɔɎɗɑəɔɫ 

() ()
ññ
LL

-L
=

-

Ö
=

0 2

2
0

0 22

2

2
414

l
ll

l
p

r
l

l

lr
d

A
g

V
d

M

MAg
RX  

ɿʜʝʩʴ A ʠʤʝʝʪ ʨʘʟʤʝʨʥʦʩʪʴ [ʤ
2
] ʠ ʦʙʣʘʜʘʝʪ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʤ ʩʪʨʝʤʣʝ-

ʥʠʝʤ ʢ ʥʫʣʶ ʧʨʠ l­0.  ʉʘʤ ʞʝ ʠʥʪʝʛʨʘʣ ʠʤʝʝʪ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʪʦʯʢʘʭ 

l­L  ʪʠʧʘ l-1/2; l­0  ʪʠʧʘ l-2
, ʢʦʪʦʨʘʷ ʛʘʩʠʪʩʷ ʵʢʩʧʦʥʝʥʪʦʡ ʚ ʚʳʨʘʞʝ-

ʥʠʠ 
()

()l
ll

l
f

A
=

-L2

2

. 
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f(   )l

l
L0  

ʈʠʩ. 27.  ʍʘʨʘʢʪʝʨ ʧʦʚʝʜʝʥʠʷ ʧʦʜʳʥʪʝʛʨʘʣʴʥʦʡ ʬʫʥʢʮʠʠ: 

ʇʨʠ ʚʳʯʠʩʣʝʥʠʠ ʠʥʪʝʛʨʘʣʘ ʧʦ ʚʦʣʥʦʚʦʤʫ ʩʧʝʢʪʨʫ ʥʝʦʙʭʦʜʠʤʦ ʧʦ-

ʩʪʦʷʥʥʦ ʦʮʝʥʠʚʘʪʴ ʩʪʝʧʝʥʴ ʦʩʮʠʣʣʷʮʠʠ ʬʫʥʢʮʠʠ f(l). ʈʘʟʙʠʚʘʷ ʵʪʦʪ ʠʥ-

ʪʝʛʨʘʣ ʥʘ ʜʚʝ ʯʘʩʪʠ: 

1) [ li : L ] - ʩʣʘʙʦ ʦʩʮʠʣʣʠʨʫʶʱʫʶ,   

ʥʦ ʦʙʣʘʜʘʶʱʫʶ ʦʩʦʙʝʥʥʦʩʪʴʶ ʪʠʧʘ  l-1/2 ʧʨʠ l­L;  

2) [ 0 : li ] - ʩʠʣʴʥʦ ʦʩʮʠʣʣʠʨʫʶʱʘʷ ʯʘʩʪʴ ʠʥʪʝʛʨʘʣʘ, ʚʢʣʶʯʘʶɦ ʫʶ 

ʦʯʝʥʴ ʢʦʨʦʪʢʠʝ ʢʦʨʘʙʝʣʴʥʳʝ ʚʦʣʥʳ, ʢʦʪʦʨʳʝ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝ ʤʦʛʫʪ 

ʦʪʦʨʚʘʪʴʩʷ ʦʪ ʢʦʨʧʫʩʘ ʢʦʨʘʙʣʷ. 

ɼʣʷ ʧʦʠʩʢʘ ʢʨʠʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ li ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʣʝ-

ʜʫʶʱʝʡ ʦʮʝʥʢʦʡ ʧʦʜʳʥʪʝʛʨʘʣʴʥʦʡ ʬʫʥʢʮʠʠ ʚ ʚʳʨʘʞʝʥʠʠ ʜʣʷ ʠʥʪʝʛʨʘʣʘ 

ʧʦ ʚʘʪʝʨʣʠʥʠ̫ ʤ:  

() ö
÷

õ
æ
ç

å

L

ÖÖ
==ö

÷

õ
æ
ç

å

l

p
l

Li
fL

M

ki 2
expexp ,  

ʛʜʝ: L - ʜʣʠʥʘ ʩʫʜʥʘ.  

ɽʩʣʠ ʜʦʧʫʩʪʠʪʴ ñʧʨʦʭʦʜò ʪʨʝʭ ʧʝʨʠʦʜʦʚ ʚʦʣʥ ʚ ʧʦʣʫʯʝʥʥʦʡ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʘʨʛʫʤʝʥʪʘ l, ʪʦʛʜʘ: 

( )

( )
LÖ

+L

L
=

2

2

3L

L
il ,  ʘ ʦʪʥʦʰʝʥʠʝ L/L = 2pĀFN

2
. 

ʇʨʠ ʚʳʯʠʩʣʝʥʠʷ ʠʥʪʝʛʨʘʣʘ ()ñ
L

i

df
l

ll  ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʝʢʫʨʩʠʚʥʳʡ 

ʘʣʛʦʨʠʪʤ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʣʠʥʦʤʦʚ ɻʘʫʩʩʘ 4-ʡ ʩʪʝʧʝʥʠ 

ʜʣʷ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʬʫʥʢʮʠʠ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʥʘ ʛʨʘʥʠʮʘʭ ʠʥʪʝʨʚʘʣʘ 

ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ.  

ɼʣʷ ʫʯʘʩʪʢʘ ʧʦʜʳʥʪʝʛʨʘʣʴʥʦʡ ʬʫʥʢʮʠʠ ʙʝʟ ʦʩʮʠʣʣʠʨʫʶʱʠʭ ʦʩʦ-

ʙʝʥʥʦʩʪʝʡ ()ñ
i df
l

ll
0

 ʜʦʩʪʘʪʦʯʥʦ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʤʝʪʦʜʘ ʪʨʘʧʝʮʠʡ. 
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1.3. ɸʥʘʣʠʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʩʫʜʦʚʳʭ ʦʙʚʦʜʦʚ, ʧʨʦʝʢʪʥʳʡ ʘʥʘʣʠʟ 

ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʵʣʝʤʝʥʪʦʚ ʬʦʨʤʳ ʢʦʨʧʫʩʘ 

ʇʨʦʚʝʜʝʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʧʨʝʜʚʘʨʷʣʦ 

ʧʦʜʛʦʪʦʚʢʫ ʢ ʠʩʧʳʪʘʥʠʷʤ ʤʦʜʝʣʠ ʚ ʦʧʳʪʦʚʦʤ ʙʘʩʩʝʡʥʝ. ʉ ʵʪʦʡ ʮʝʣʴʶ 

ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʢʦʨʧʫʩʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʚʘʨʴʠʨʦ-

ʚʘʪʴ ʧʦʣʥʦʪʫ ʤʠʜʝʣʴ-ʰʧʘʥʛʦʫʪʘ, ʧʨʦʜʦʣʴʥʫʶ ʘʩʠʤʤʝʪʨʠʶ ʧʦʣʥʦʪʳ ʢʦʨ-

ʧʫʩʘ ʠ ʨʘʟʤʝʨʳ ʥʦʩʦʚʦʛʦ ʙʫʣʴʙʘ. ʊʘʢʘʷ ʤʦʜʝʣʴ ʙʳʣʘ ʩʦʟʜʘʥʘ ʚ 1976 ʛʦʜʫ 

ʥʘ ʙʦʨʪʫ ʈʊʄʉ "ɹʘʛʨʘʪʠʦʥʦʚʩʢ" ʚ ʖʞʥʦʡ ɸʪʣʘʥʪʠʢʝ, ʯʝʤʫ ʩʧʦʩʦʙʩʪʚʦ-

ʚʘʣʦ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʰʪʦʨʤʦʚʘʥʠʝʤ ʩʫʜʦʚ ʦʢʝʘʥʩʢʦʛʦ ʨʙrʦʧʨʦʤʳʩʣʦʚʦʛʦ 

ʬʣʦʪʘ, ʟʘ ʥʝʦʙʳʯʥʳʤʠ ʤʦʨʝʭʦʜʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ ʤʘʣʦʤʝʨʥʳʭ ʩʫʜʦʚ ʘʬ-

ʨʠʢʘʥʩʢʠʭ ʩʪʨʘʥ, ʘ ʪʘʢʞʝ, ʯʪʦ ʥʝ ʤʝʥʝʝ ʚʘʞʥʦ, ʟʥʘʢʦʤʩʪʚʦ ʩ ʦʩʦʙʝʥʥʦ-

ʩʪʷʤʠ ʩʚʦʙʦʜʥʦʛʦ ʧʣʘʚʘʥʠʷ ʠ ʘʢʪʠʚʥʦʛʦ ʜʚʠʞʝʥʠʷ ʚʙʣʠʟʠ ʚʟʚʦʣʥʦʚʘʥ-

ʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʷ ʨʘʟʣʠʯʥʳʭ ʞʠʚʦʪʥʳʭ (ʨʳʙ, ʘʢʫʣ, ʜʝʣʴʬʠʥʦʚ ʠ ʚʦ-

ʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ). ʕʪʘ ʤʦʜʝʣʴ ʧʦʟʚʦʣʠʣʘ ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʥʦʩʦʚʦʛʦ 

ʙʫʣʴʙʘ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʠʪʴ ʢʘʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʵʣʝʤʝʥ-

ʪʦʚ ʥʝʩʠʤʤʝʪʨʠʯʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʠʜʝʣʴ-ʰʧʘʥʛʦʫʪʘ ʦʙʚʦʜʦʚ ʢʦʨʧʫʩʘ. 

ɼʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʚʦʣʥʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʩʧʦʣʴʟʦ-

ʚʘʣʠʩʴ ʪʨʘʜʠʮʠʦʥʥʳʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʦʧʠʩʘʥʠʷ ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʢʦʨʘʙʣʷ, 

ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʧʘʨʘʙʦʣʠʯʝʩʢʠʭ (ʩʪʝʧʝʥʥʳʭ) ʬʫʥʢʮʠʡ, ʢʦʪʦ-

ʨʳʝ ʧʨʠ ʛʣʘʜʢʦʤ ʚʧʠʩʳʚʘʥʠʠ ʚ ʢʦʥʪʫʨʳ ʰʪʝʚʥʝʡ ʚ ʨʘʚʥʦʡ ʤʝʨʝ ʧʦʟʚʦ-

ʣʷʶʪ ʦʮʝʥʠʪʴ ʛʣʘʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʩʪʝʡʰʠʭ ʬʦʨʤ ʢʦʨʧʫʩʘ.  

ʎʝʣʴʶ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʚʦʣʥʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʪʘ-

ʚʠʪʩʷ ʟʘʜʘʯʘ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʡ ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʜʣʷ ʜʚʠʞʝʥʠʷ ʥʘ ʣʶ-

ʙʦʡ ʩʢʦʨʦʩʪʠ ʭʦʜʘ. ɺ ʯʘʩʪʥʦʩʪʠ ʥʘ ʩʢʦʨʦʩʪʷʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʘʢʩʠ-

ʤʘʣʴʥʦʤʫ ʚʦʣʥʦʚʦʤʫ ʩʦʧʨʦʪʠʚʣʝʥʠʶ ʧʨʠ ʯʠʩʣʘʭ ʌʨʫʜʘ: Fn = 0,3 ʠ 

Fn = 0,5, ʘ ʪʘʢʞʝ ʚ ʦʙʣʘʩʪʠ ʠʥʪʝʥʩʠʚʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʨʘʩʭʦʜʷʱʠʭʩʷ ʢʦʨʘ-

ʙʝʣʴʥʳʭ ʚʦʣʥ ʧʨʠ ʤʠʥʠʤʫʤʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘ ʩʢʦʨʦʩʪʠ ʭʦʜʘ: Fn = 0,4 

ȻɜɑɐɝɞɌɎɗɑəɔɑ ɠɚɜɘɧ ɖɚɜɛɟɝɌ ɐɗɫ ɜɌɝɣɑɞɚɎ əɌ ɉȮȸ 

ʇʨʠ ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʦʧʠʩʘʥʠʠ ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʚʦʟʤʦʞʥʦ ʧʦʣʫʯʝʥʠʝ 

ʦʨʜʠʥʘʪ y(x,z), ʠʭ ʧʨʦʠʟʚʦʜʥʳʭ yôx  ʠ  yôz , ʪʝʤ ʥʝ ʤʝʥʝʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʵʪʠʭ ʚʳʨʘʞʝʥʠʡ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʝ 

ʚʩʝʛʜʘ ʫʜʦʙʥʦ. ʆʙʳʯʥʦ ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʜʣʠʪʝʣʴʥʦ-
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ʩʪʴʶ ʚʳʯʠʩʣʝʥʠʷ ʵʣʝʤʝʥʪʘʨʥʳʭ ʬʫʥʢʮʠʡ ʠʣʠ ʠʟ-ʟʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʥʠ-

ʬʠʢʘʮʠʠ ʦʧʠʩʘʥʠʷ ʨʝʘʣʴʥʳʭ ʠ ʤʦʜʝʣʥɹʳʭ ʢʦʨʧʫʩʦʚ ʩʫʜʦʚ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʦʣʥʦʚʦʛʦ ʩʦʧʨʦʪʠʚ-

ʣʝʥʠʷ ʜʘʥʥʳʝ ʦ ʬʦʨʤʝ ʢʦʨʧʫʩʘ ʭʨʘʥʷʪʩʷ ʚ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʤʘʩʩʠʚʘʭ 

(ʈʠʩ. 28), ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʥʪʝʨʧʦʣʷʮʠʦʥʥʦʝ ʦʧʠʩʘ-

ʥʠʝ ʦʪʜʝʣʥɹʳʭ ʚʘʪʝʨʣʠʥʠʡ. 

ʈʘʩʯʝʪʥʳʝ ʫʟʣʳ, ʚ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʝʥʳ ʢʦʦʨʜʠʥʘʪʳ ʢʦʨʧʫʩʘ
ʎʝʥʪʨʳ ʧʣʦʱʘʜʦʢ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʧʫʩʘ,
ʚ ʢʦʪʦʨʳʭ ʚʳʯʠʩʣʷʶʪʩʷ ʚʦʣʥʦʦʙʨʘʟʫʶʱʠʝ ʬʫʥʢʮʠʠ 

ʈʠʩ. 28.  ɼʠʩʢʨʝʪʥʦʝ ʨʘʟʙʠʝʥʠʝ ʧʦʜʚʦʜʥʦʡ ʯʘʩʪʠ ʩʫʜʦʚʦʡ ʦʙʰʠʚʢʠ ʜʣʷ ʧʦ-

ʩʪʨʦʝʥʠʷ ʯʠʩʣʝʥʥʦʡ ʤʦʜʝʣʠ ʬʦʨʤʳ ʢʦʨʧʫʩʘ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʡ ʄʠʯʝʣʣʘ, ʚ ʢʦʪʦʨʳʭ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ ʧʦ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʧʫʩʘ ʚʝʜʝʪʩʷ ʦʙʳʯʥʦ ʚʜʦʣʴ ʚʘʪʝʨʣʠʥʠʡ, ʢʘʞʜʘʷ ʚʘʪʝʨ-

ʣʠʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʙʠʪʘ ʥʘ ʧʨʦʠʟʚʦʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʯʘʩʪʢʦʚ (N) ʚ 

ʠʥʪʝʨʚʘʣʝ ʤʝʞʜʫ ʪʦʯʢʘʤʠ ʧʝʨʝʩʝʯʝʥʠʷ ʰʪʝʚʥʝʡ. ʇʨʠ ʵʪʦʤ ʨʘʩʩʪʦʷʥʠʝ 

ʤʝʞʜʫ ʚʘʪʝʨʣʠʥʠʷʤʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʟʚʦʣʴʥʳʤ. 

ʉʪʨʫʢʪʫʨʘ ʦʩʥʦʚʥʳʭ ʨʘʩʯʝʪʥʳʭ ʤʘʩʩʠʚʦʚ ʚ ʧʘʤʷʪʠ ʕɺʄ: 

FI  [ 0: N, 0: K ]  -  ʪʘʙʣʠʮʘ ʦʨʜʠʥʘʪ; 

YX [ 0: N, 0: K ]  -  ʪʘʙʣʠʮʘ ʧʨʦʠʟʚʦʜʥʳʭ fôx ; 

X  [ 0: N, 0: K ]  -  ʪʘʙʣʠʮʘ ʘʙʩʮʠʩʩ ʜʣʷ ʪʦʯʝʢ FI ; 

Z  [ 0: K ]  -  ʚʝʢʪʦʨ ʘʧʧʣʠʢʘʪ ʚʘʪʝʨʣʠʥʠʡ; 

N -  ʢʦʣʠʯʝʩʪʚʦ ʠʥʪʝʨʚʘʣʦʚ (ʰʧʘʮʠʡ) ʧʦ x (ʜʣʠʥʝ ʢʦʨʧʫʩʘ); 

K -  ʢʦʣʠʯʝʩʪʚʦ ʠʥʪʝʨʚʘʣʦʚ ʧʦ z (ʩʣʦʠ ʤʝʞʜʫ ʚʘʪʝʨʣʠʥʠʷʤʠ). 

ʅʘ ʧʨʘʢʪʠʢʝ ʨʘʩʯʝʪʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʪʦʯʥʦʛʦ ʧʨʝʜʦʧʨʝʜʝʣʝ-

ʥʠʷ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʚʳʧʦʣʥʷʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʙʳʩʪʨʝʝ, 

ʯʝʤ ʧʨʠ ʯʠʩʪʦ ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʧʦʩʪʨʦʝʥʠʠ, ʯʪʦ ʚʘʞʥʦ ʢʘʢ ʧʨʠ ʚʳʯʠʩʣʝ-

ʥʠʠ ʦʨʜʠʥʘʪ ʢʦʨʧʫʩʘ , ʪʘʢ ʠ ʚʩʝʭ ʠʭ ʧʨʦʠʟʚʦʜʥʳʭ. ɼʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʦʧʠʩʘʥʠʷ ʨʝʘʣʴʥʦʛʦ ʢʦʨʧʫʩʘ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ ʩʝʨʠʠ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʵʪʦʪ ʤʝʪʦʜ ʩʪʘʥʦʚʠʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ. 
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òȻɌɜɌɍɚɗɔɣɑɝɖɔɑó (ɝɞɑɛɑəəɧɑ) ɚɍɎɚɐɧ 
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ʈʠʩ. 29.  ʆʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʧʘʨʘʙʦʣʠʯʝʩʢʠʭ ʦʙʚʦʜʦʚ ʬʦʨʤʳ ʢʦʨʧʫʩʘ. 

ʇʦʩʪʨʦʝʥʠʝ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʦʙʚʦʜʦʚ ʢʦʨʧʫʩʘ (ʈʠʩ. 29) ʚʳʧʦʣʥʷʝʪʩʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʨʦʛʨʘʤʤʝ ʨʘʩʯʝʪʘ ʚʦʣʥʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦ 

ʬʦʨʤʫʣʝ: 
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ʜʣʷ ʢʦʪʦʨʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʥʦʪʳ ʧʣʦʱʘʜʠ ʚʘʪʝʨʣʠʥʠʠ: a = N/(1-N); 

- ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʥʦʪʳ ʤʠʜʝʣʴ-ʰʧʘʥʛʦʫʪʘ:  b=M/(1-M) 

- ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʱʝʡ ʧʦʣʥʦʪʳ ʧʦʜʚʦʜʥʦʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ: d = a/b. 

ɺ ʦʮʝʥʦʯʥʳʭ ʨʘʩʯʝʪʘʭ ʚʦʣʥʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʠʥʷʪʳ ʨʘʟʤʝ-

ʨʝʥʠʷ ʢʦʨʧʫʩʘ: ʜʣʠʥʘ ï L=90; ʰʠʨʠʥʘ ï B=16; ʦʩʘʜʢʘ ï T=8. 

ʊʘʙʣʠʮʘ 1. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʜʝʣʝʡ ʢʦʨʧʫʩʘ ʩ ʧʘʨʘʙʦʣʠʯʝʩʢʠʤʠ ʦʙʚʦʜʘʤʠ (ʂʇʆ) 

N M a d S [ʤ
2
] D[ʤ

3
] 

 

N M a d S [ʤ
2
] D[ʤ

3
] 

2 2 0.67 0.44 2702 5120 5 5 0.83 0.69 3190 8000 

3 3 0.75 0.56 2940 6480 6 6 0.85 0.73 3257 8464 

3 4 0.75 0.6 2971 6912 7 7 0.88 0.77 3302 8820 

4 4 0.8 0.67 3090 7373 8 9 0.89 0.79 3333 9102 
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ʈʠʩ. 30.  ʈʘʩʯʝʪʥʳʝ ʢʨʠʚʳʝ ʫʜʝʣʴʥʦʛʦ ʚʦʣʥʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʦʪʥʝʩʝʥʥʦʛʦ 

ʢ ʚʦʜʦʠʟʤʝʱʝʥʠʶ, ʜʣʷ ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʠʜʝʣʴʰʧʘʥʛʦʫʪʘ ʧʘʨʘ-

ʙʦʣʠʯʝʩʢʦʛʦ ʢʦʨʧʫʩʘ 

ʀʟ ʘʥʘʣʠʟʘ ʛʨʘʬʠʢʦʚ ʫʜʝʣʴʥʦʛʦ ʚʦʣʥʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ (ʈʠʩ. 30) 

ʩʣʝʜʫʪʁ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʟʘʢʣʶʯʝʥʠʷ ʦ ʧʦʩʪʨʦʝʥʠʠ ʦʧʪʠʤʘʣʴʥʦʡ ʬʦʨ-

ʤʳ ʢʦʨʧʫʩʘ ʢʦʨʘʙʣʷ: 

1.  ʋʚʝʣʠʯʝʥʠʝ ʧʦʣʥʦʪʳ ʚʘʪʝʨʣʠʥʠʠ ʩʫʱʝʩʪʚʝʥʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ 

ʫʜʝʣʴʥʦʤ ʩʦʧʨʦʪʠʚʣʝʥʠʠ ʧʨʠ ʩʢʦʨʦʩʪʷʭ ʭʦʜʘ Fn = 0,4 ʠ ʤʝʥʝʝ; 

2.  ʇʦʣʥʦʪʘ ʚʘʪʝʨʣʠʥʠʡ ʠ ʰʧʘʥʛʦʫʪʦʚ ʤʘʣʦ ʚʣʠʷʝʪ ʥʘ ʚʝʣʠʯʠʥʫ ʫʜʝʣʴ-

ʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʠ Fn Ó 0,5, ʦʜʥʘʢʦ ʧʨʠ ʩʫʱʝʩʪʚʝʥʥʦʤ ʫʚʝʣʠ-

ʯʝʥʠʠ ʧʦʣʥʦʪʳ ʢʦʨʧʫʩʘ ʫʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʫʤʝʥʴʰʘʝʪʩʷ; 

3.  ʋʚʝʣʠʯʝʥʠʝ ʧʦʣʥʦʪʳ ʤʠʜʝʣʴ-ʰʧʘʥʛʦʫʪʘ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ 

ʫʜʝʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʠ ʩʢʦʨʦʩʪʠ Fn = 0,5 ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʚʣʠʷʝʪ ʥʘ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʨʠ Fn = 0,3; 

4.  ʉʣʘʙʦ ʟʘʤʝʪʥʦ ʩʤʝʱʝʥʠʝ ʵʢʩʪʨʝʤʫʤʦʚ ʚʦʣʥʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʚʧʨʘʚʦ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʚʦʣʥʦʦʙʨʘʟʫʶʱʘʷ ʜʣʠʥʘ ʜʣʷ ʦʙʚʦʜʦʚ 

ʢʦʨʧʫʩʘ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʩʪʝʧʝʥʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʩʣʘʙʦ ʟʘʚʠʩʠʪ ʢʘʢ 

ʦʪ ʧʦʣʥʦʪʳ ʚʘʪʝʨʣʠʥʠʡ, ʪʘʢ ʠ ʦʪ ʦʙʱʝʡ ʧʦʣʥʦʪʳ ʢʦʨʧʫʩʘ. 
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Ȭɝɔɘɘɑɞɜɔɣəɧɕ ɚɞəɚɝɔɞɑɗɨəɚ ɘɔɐɑɗɨ-ɤɛɌəɏɚɟɞɌ 

ɖɚɜɛɟɝ 

ʇʦʩʪʨʦʝʥʠʝ ʢʦʨʧʫʩʘ ʦʩʥʦʚʘʥʦ ʥʘ ʧʨʦʠʟʚʝʜʝʥʠʠ ʢʦʩʠʥʫʩʦʠʜʳ ʩ ʦʙ-

ʨʘʪʥʦʡ ʩʪʝʧʝʥʥʦʡ ʬʫʥʢʮʠʝʡ, ʢʦʪʦʨʳʝ ʩʦʧʨʷʛʘʶʪʩʷ ʚʙʣʠʟʠ ʦʢʦʥʝʯʥʦʩʪʝʡ 

ʢʦʨʧʫʩʘ, ʛʜʝ ʦʙʝ ʬʫʥʢʮʠʠ ʠʣʠ ʠʭ ʧʨʦʠʟʚʦʜʥʳʝ ʪʝʨʧʷʪ ʨʘʟʨʳʚʳ. 
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ʇʨʦʠʟʚʝʜʝʥʠʝ  f1 x f2  ʦʙʨʘʟʫʶʪ ʩʝʤʝʡʩʪʚʦ ʢʨʠʚʳʭ, ʢʦʪʦʨʳʝ ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʧʘʨʘʤʝʪʨʘ P ʦʙʨʘʟʫʶʪ ʩʣʝʜʫʶʱʠʝ ʬʦʨʤʳ ʚʘʪʝʨʣʠʥʠʡ: 

1. ʂʦʩʠʥʫʩʦʠʜʳ P ² 10; 

2. ɹʫʣʴʙʦʚʳʝ ʬʦʨʤʳ ʚʘʪʝʨʣʠʥʠʡ 1 ¢ P ¢ 5; 

3. ʌʦʨʤʘ ʢʘʧʣʠ P º 1; 

4. ʌʦʨʤʘ ʢʨʳʣʘ ʩʢʘʪʘ P ¢ 0.5. 
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ʈʠʩ. 31.  ʉʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ ʠ ʣʠʥʠʠ ʯʝʨʪʝʞʘ ʘʩʠʤʤʝʪʨʠʯʥʦʛʦ ʢʦʨʧʫʩʘ 

ʀʟ ʘʥʘʣʠʟʘ ʧʦʚʝʜʝʥʠʷ ʬʫʥʢʮʠʠ f1Ā f2  ʚʙʣʠʟʠ ʦʢʦʥʝʯʥʦʩʪʝʡ ʩʜʝʣʘʥʦ 

ʟʘʢʣʶʯʝʥʠʝ, ʯʪʦ ʘʨʛʫʤʝʥʪ z ʜʣʷ ʨʝʘʣʴʥʦʛʦ ʢʦʨʧʫʩʘ ʜʦʣʞʝʥ ʣʝʞʘʪʴ ʚ ʧʨʝ-

ʜʝʣʘʭ zÍ[0·0.5], ʥʦ ʧʨʠʥʷʪʳʡ ʚ ʨʘʩʯʝʪʘʭ ʠʥʪʝʨʚʘʣ zÍ[0·1] ʧʦʟʚʦʣʷʝʪ 

ʢʦʥʪʨʘʩʪʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʳ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʢʦʨʧʫʩʘ. 

ɼʣʷ ʢʦʥʪʫʨʘ ʤʠʜʝʣʴ-ʰʧʘʥʛʦʫʪʘ ʚʚʝʜʝʥʘ ʩʪʝʧʝʥʥʘʷ ʛʠʧʝʨʙʦʣʘ: 
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ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʦʨʤʫ ʧʦʜʚʦʜʥʦʛʦ ʢʨʳʣʘ ʧʨʠ ʤʘʣʳʭ P, ʠ ʫʤʝʥʴʰʘʝʪ ʧʦʣ-

ʥʦʪʫ ʤʠʜʝʣʴʰʧʘʥʛʦʫʪʘ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʧʘʨʘʤʝʪʨʘ P. 
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ʆʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ: 

ʄʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʘʨʘʤʝʪʨʳ ʧʦʣʥʦʪʳ ʨʘʟʜʝʣʴʥʦ ʜʣʷ ʢʦʨʤʦʚʦʡ ʠ 

ʥʦʩʦʚʦʡ ʯʘʩʪʝʡ ʢʦʨʧʫʩʘ Pa ʠ Ps: 
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ʈʠʩ. 32.  ʂʨʠʚʳʝ ʚʦʜʦʠʟʤʝʱʝʥʠʷ (D) ʠ ʩʤʦʯʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (S) ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʧʘʨʘʤʝʪʨʘ P ʘʩʩʠʤʝʪʨʠʯʥʦʡ ʤʦʜʝʣʠ ʢʦʨʧʫʩʘ ʛʠʧʦʪʝʪʠʯʝʩʢʦʛʦ ʩʫʜʥʘ. 

L - ʜʣʠʥʘ, B - ʰʠʨʠʥʘ, T - ʦʩʘʜʢʘ ʠ     - ʦʙʲʝʤ ʨʘʟʤʝʨʥʦʛʦ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ. 

ʇʨʠ ʵʪʦʤ: 

1.  ʋʚʝʣʠʯʝʥʠʝ P ʧʨʠʚʦʜʠʪ ʢ ʟʘʦʩʪʨʝʥʠʶ ʚʘʪʝʨʣʠʥʠʡ ʚ ʦʢʦʥʝʯʥʦʩʪʷʭ ʠ 

ʫʤʝʥʴʰʝʥʠʶ ʨʘʟʤʝʨʦʚ ʙʫʣʴʙʘ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʢʦʵʬʬʠ-

ʮʠʝʥʪ ʦʙʱʝʡ ʧʦʣʥʦʪʳ. ʇʨʠ P­¤, ʢʦʨʧʫʩ ʦʧʠʩʳʚʘʝʪʩʷ ʢʦʩʠʥʫʩʦʠ-

ʜʘʤʠ ʧʦ ʚʘʪʝʨʣʠʥʠʷʤ ʠ ʧʘʨʘʙʦʣʘʤʠ ʧʦ ʰʧʘʥʛʦʫʪʘʤ; 

2.  ʋʤʝʥʴʰʝʥʠʝ P ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʨʘʟʚʠʪʦʛʦ ʙʫʣʴʙʘ, ʫʚʝʣʠʯʝ-

ʥʠʶ ʛʣʫʙʠʥʳ ʧʦʛʨʫʞʝʥʠʷ ʠ ʨʦʩʪʫ ʝʛʦ ʰʠʨʠʥʳ, ʯʪʦ ʤʦʞʝʪ ʧʨʝʚʨʘ-

ʪʠʪʴ ʙʫʣʴʙ ʚ çʢʨʳʣʦ ʩʢʘʪʘè. ɺ ʢʦʨʤʦʚʦʡ ʯʘʩʪʠ ʚʘʪʝʨʣʠʥʠʠ ʟʘʦʩʪʨʷ-

ʶʪʩʷ, ʧʨʝʚʨʘʱʘʷ ʘʭʪʝʨʰʪʝʚʝʥʴ ʚ ʧʦʜʦʙʠʝ ñʧʣʘʚʥʠʢʘò. ʋʚʝʣʠʯʠʚʘʝʪ-

ʩʷ ʪʘʢʞʝ ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʱʝʡ ʧʦʣʥʦʪʳ ʢʦʨʧʫʩʘ, ʝʱʝ ʙʳʩʪʨʝʝ ʨʘʩʪʝʪ 

ʩʤʦʯʝʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ; 
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3.  ʆʧʪʠʤʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʦʙʲʝʤʦʤ ʢʦʨʧʫʩʘ ʠ ʧʣʦʱʘʜʴʶ 

ʩʤʦʯʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠ P @ 1.5 (Ch(1.0)=1.54308). 
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ʈʠʩ. 33.  ʈʘʩʯʝʪʥʳʝ ʢʨʠʚʳʝ ʫʜʝʣʴʥʦʛʦ ʚʦʣʥʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʣʷ ʥʝʩʠʤ-

ʤʝʪʨʠʯʥʦʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʠʜʝʣʴ-ʰʧʘʥʛʦʫʪʘ ʢʦʨʧʫʩʘ ʩ ʵʢʩʧʦʥʝʥʮʠʘʣʥɹʦ-

ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʤʠ ʦʙʚʦʜʘʤʠ. ʉʠʥʠʤ ʧʫʥʢʪʠʨʦʤ ʧʦʢʘʟʘʥ ʨʘʩʯʝʪ ʜʣʷ ʢʦʨʧʫ-

ʩʘ ʩ ʧʘʨʘʙʦʣʠʯʝʩʢʠʤʠ ʦʙʚʦʜʘʤʠ, ʦʪʤʝʯʝʥʥʦʡ ʧʦʜ ˉ 3 ʚ ʧʨʝʜʳʜʫʱʝʡ ʩʝʨʠʠ 

ʨʘʩʯʝʪʦʚ. 

ʀʟ ʘʥʘʣʠʟʘ ʛʨʘʬʠʢʦʚ ʫʜʝʣʴʥʦʛʦ ʚʦʣʥʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ (ʦʪʥʦʰʝʥʠʷ 

ʚʦʣʥʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢ ʚʦʜʦʠʟʤʝʱʝʥʠʶ, ʨʠʩ.33) ʩʣʝʜʫʶʪ ʚʳʚʦʜʳ: 

1.  ʇʨʠʤʝʥʝʥʠʝ ʥʦʩʦʚʦʛʦ ʙʫʣʴʙʘ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʫʜʝʣʴʥʦʝ ʚʦʣ-

ʥʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʥʘ ʩʢʦʨʦʩʪʠ ʭʦʜʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʠʥʠʤʫ-

ʤʫ ʥʘ  Fn = 0.3. ʇʨʠ ʵʪʦʤ ʙʦʣʴʰʘʷ ʧʦʣʥʦʪʘ ʜʝʡʩʪʚʫʶʱʝʡ ʚʘʪʝʨʣʠ-

ʥʠʠ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʢʦ-

ʪʦʨʦʝ ʥʘʙʣʶʜʘʣʦʩʴ ʫ ʢʦʨʧʫʩʦʚ ʩ ʩʠʤʤʝʪʨʠʯʥʳʤʠ ʧʘʨʘʙʦʣʠʯʝʩʢʠʤʠ 

ʦʙʚʦʜʘʤʠ; 

2.  ɽʩʣʠ ʧʘʨʘʤʝʪʨ P ² 1.5, ʪʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʥʘ ʩʢʦʨʦʩʪʠ Fn = 0.3 ʩʪʘ-

ʥʦʚʠʪʩʷ ʠʩʯʝʟʘʶʱʝ ʤʘʣʳʤ. ʇʨʠ ʵʪʦʤ ʨʘʩʯʝʪʥʳʝ ʘʣʛʦʨʠʪʤʳ ʙʳʣʠ 

ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʪʦʤʫ, ʛʜʝ - ʚ ʥʦʩʫ ʠʣʠ ʚ ʢʦʨʤʝ - ʥʘʭʦʜʠʪʩʷ 

ʙʫʣʴʙ; 

3.  ɽʩʣʠ P < 1.5, ʪʦ ʧʨʠʤʝʥʝʥʠʝ ʢʦʨʤʦʚʦʛʦ ʙʫʣʴʙʘ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠ-

ʪʝʣʴʥʦʤʫ ʨʦʩʪʫ ʫʜʝʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘ Fn = 0.3. ʅʦ ʧʨʠ ʵʪʦʤ 
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ʦʥʦ ʩʨʘʚʥʠʤʦ ʩ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʢʦʨʧʫʩʦʚ ʩ ʧʘʨʘʙʦʣʠʯʝʩʢʠʤʠ ʦʙʚʦ-

ʜʘʤʠ; 

4.  ʂʦʨʧʫʩ ʩ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʤʠ ʦʙʚʦʜʘʤʠ (ʂʕʊʆ) 

ʧʦʢʘʟʘʣ ʭʫʜʰʫʶ ʭʦʜʢʦʩʪʴ ʥʘ ʩʢʦʨʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ Fn=0.5, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʨʧʫʩʘʤʠ ʩʠʤʤʝʪʨʠʯʥʳʤʠ ʦʪʥʦʩʠʪʝʣʥɹʦ ʤʠʜʝʣʴ-

ʰʧʘʥʛʦʫʪʘ (ʂʇʆ); 

5.  ʄʦʞʥʦ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʦʩʦʚʦʡ ʙʫʣʴʙ ʫʤʝʥʴʰʘʝʪ ʦʪʥʦʩʠʪʝʣʴ-

ʥʫʶ ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʵʢʩʪʨʝʤʫʤʦʤ ʫʜʝʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘ Fn = 

0.3 ʠ ʤʠʥʠʤʫʤʦʤ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘ Fn º 0.35. 

ɿʘ ʦʧʪʠʤʘʣʴʥʳʡ ʦʙʚʦʜʳ ʧʦʣʫʯʘʶʪʩʷ ʧʨʠ ʧʘʨʘʤʝʪʨʝ P = 1,0, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʠʥʠʤʫʤʫ ʫʜʝʣʴʥʦʛʦ ʚʦʣʥʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘ ʩʢʦʨʦ-

ʩʪʠ ʭʦʜʘ Fn = 0,5. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚ ʥʦʩʦʚʦʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ 

ʨʘʟʚʠʪʳʡ ʠ ʟʘʛʣʫʙʣʝʥʥʳʡ ʙʫʣʴʙ. 

ȸɚɐɑɗɔɜɚɎɌəɔɑ ɟɘɑəɨɤɑəəɚɕ ɛɗɚɥɌɐɔ ɎɌɞɑɜɗɔəɔɔ 

ʂʘʢ ʫʞʝ ʧʦʢʘʟʳʚʘʣʦʩʴ ʚ ʚʳʚʦʜʘʭ ʠʟ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʤʦʨʝ-

ʭʦʜʥʳʭ ʢʘʯʝʩʪʚ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʬʦʨʤʦʡ ʢʦʨʧʫʩʘ ʩʫʜʥʘ, ʫʣʫʯʰʝʥʠʝ ʤʦ-

ʨʝʭʦʜʥʦʩʪʠ ʥʘ ʚʦʣʥʝʥʠʠ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʟʘʚʘʣʘ ʙʦʨʪʦʚ ʚ ʩʨʝʜʥʝʡ ʯʘ-

ʩʪʠ ʢʦʨʧʫʩʘ ʥʘ ʫʨʦʚʥʝ ʜʝʡʩʪʚʫʶʱʝʡ ʚʘʪʝʨʣʠʥʠʠ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʪʘʢʦʛʦ 

ʟʘʚʘʣʘ ʙʦʨʪʦʚ ʠ ʫʤʝʥʴʰʝʥʥʦʡ ʰʠʨʠʥʳ ʚʘʪʝʨʣʠʥʠʠ ʚʳʧʦʣʥʷʣʦʩʴ ʧʫʪʝʤ 

ʣʠʥʝʡʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʚʩʝʛʦ ʢʦʨʧʫʩʘ ʧʦ ʟʘʢʦʥʫ: 

 f 
*
(x,z) = f(x,z)Ā(1+zĿ(1-k) ), 

ʛʜʝ: z = z/T,
2
  k - ʢʦʵʬʬʠʮʠʝʥʪ ʩʫʞʝʥʠʷ (ʜʝʬʦʨʤʘʮʠʠ) ʰʠʨʠʥʳ ʜʝʡʩʪʚʫ-

ʶʱʝʡ ʚʘʪʝʨʣʠʥʠʠ. ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʩʦʭʨʘʥʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʱʝʡ 

ʧʦʣʥʦʪʳ, ʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʦʡ ʬʦʨʤʫʣʳ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʦʙʱʝʡ ʰʠʨʠʥʳ ʢʦʨʧʫʩʘ. 

ʅʘʢʣʦʥ ʙʦʨʪʘ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ (ʈʠʩ. 34) ʩʣʘʙʦ ʚʣʠʷʝʪ ʥʘ 

ʫʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʥʘ ʤʘʣʳʭ ʠ ʩʨʝʜʥʠʭ ʩʢʦʨʦʩʪʷʭ ʭʦʜʘ, ʜʦ FnÒ0.4. 

ʈʘʩʯʝʪʳ ʪʘʢʞʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʙʚʦʜʳ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʙʦʨʪʘʤʠ ʜʘʶʪ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʚʦʣʥʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʥʘ ʙʦʣʴʰʠʭ ʩʢʦʨʦʩʪʷʭ ʧʨʠ 

Fn>0.4, ʢʦʛʜʘ ʜʣʠʥʘ ʠʟʣʫʯʘʝʤʦʡ ʢʦʨʘʙʝʣʴʥʦʡ ʚʦʣʥʳ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʴʰʝ 

                                           
2 ɿʘʤʝʯʘʥʠʝ: z=z/T  - ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʝʣʠʯʠʥʘ z  ʥʦʨʤʠʨʦʚʘʥʘ ʜʦ ʝʜʠʥʠʮʳ. 
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ʜʣʠʥʳ ʢʦʨʧʫʩʘ ʢʦʨʘʙʣʷ. ʂʘʢ ʟʘʚʘʣ, ʪʘʢ ʠ ʨʘʟʚʘʣ ʙʦʨʪʦʚ ʧʨʠʚʦʜʠʪ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʫʜʝʣʴʥʦʛʦ ʚʦʣʥʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘ ʙʦʣʴʰʠʭ ʩʢʦʨʦʩʪʷʭ 

ʭʦʜʘ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʠʩʧʳʪʘʥʠʷ ʥʘ ʩʧʦʢʦʡʥʦʡ ʚʦʜʝ ʚ ʦʧʳʪʦʚʦʤ ʙʘʩ-

ʩʝʡʥʝ, ʢʦʪʦʨʳʝ ʨʝʜʢʦ ʧʨʦʚʦʜʷʪʩʷ ʥʘ ʩʢʦʨʦʩʪʷʭ ʭʦʜʘ ʙʦʣʝʝ ʯʝʤ Fn>0.5, 

ʤʦʛʫʪ ʧʦʢʘʟʘʪʴ ʫʣʫʯʰʝʥʠʝ ʭʦʜʦʚʳʭ ʢʘʯʝʩʪʚ ʢʘʢ ʜʣʷ ʩʫʜʥʘ ʩ ʟʘʚʘʣʦʤ ʙʦʨ-

ʪʦʚ, ʪʘʢ ʠ ʩ ʝʛʦ ʨʘʟʚʘʣʦʤ. ʈʝʘʣʴʥʳʝ ʠʩʧʳʪʘʥʠʷ ʰʪʦʨʤʦʚʦʡ ʤʦʨʝʭʦʜʥʦʩʪʠ 

ʢʦʨʘʙʣʷ ʤʦʛʫʪ ʜʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʝ ʧʨʦʝʢʪʥʳʝ ʨʝʰʝʥʠʷ ʪʦʣʴʢʦ ʧʨʠ ʧʦ-

ʩʪʘʥʦʚʢʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʦʨʝʭʦʜʥʳʭ ʠʩʧʳʪʘʥʠʡ ʥʘ ʚʦʣʥʝʥʠʠ. 
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ʈʠʩ. 34.  ʈʘʩʯʝʪʥʳʝ ʢʨʠʚʳʝ ʫʜʝʣʴʥʦʛʦ ʚʦʣʥʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʠ ʠʟʤʝʥʝ-

ʥʠʠ ʥʘʢʣʦʥʘ ʙʦʨʪʦʚ ʥʘ ʫʨʦʚʥʝ ʜʝʡʩʪʚʫʶʱʝʡ ʚʘʪʝʨʣʠʥʠʠ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʢʦʨ-

ʧʫʩʘ. 

ʅʘ ʈʠʩ. 34 ʧʦʢʘʟʘʥ ʨʘʩʯʝʪ ʢʨʠʚʦʡ ʚʦʣʥʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʣʷ 

ʨʘʟʚʘʣʘ ʙʦʨʪʦʚ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ k=2.0, ʧʨʠ ʢʦʪʦʨʦʤ ʤʠʜʝʣʴ-ʰʧʘʥʛʦʫʪ  

ʩʪʘʥʦʚʠʪʩʷ ʧʦʯʪʠ ʪʨʝʫʛʦʣʴʥʳʤ. ʅʝʩʤʦʪʨʷ ʥʘ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʙʱʝʡ ʧʦʣʥʦʪʳ ʧʦʣʫʯʠʚʰʝʛʦʩʷ ʢʦʨʧʫʩʘ, ʚʩʝ ʞʝ ʫʜʝʣʴʥʦʝ 

ʚʦʣʥʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʥʘ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʷʭ ʭʦʜʘ ʦʩʪʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʟʥʘʯʠʪʝʣʴʥʳʤ, ʘ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʘ ʪʘʢʦʡ ʢʦʨʧʫʩ ʙʫʜʫʪ ʦʯʝʥʴ ʘʢʪʠʚʥʦ 

ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʰʪʦʨʤʦʚʳʝ ʚʦʣʥʳ ʙʦʣʴh ʦʡ ʜʣʠʥʳ. 

ɀɚɜɤɞɑɎɑəɨ 

ʌʦʨʤʘ ʢʦʨʧʫʩʘ ʚ ʥʦʩʦʚʦʡ ʯʘʩʪʠ ʢʦʨʘʙʣʷ ʦʪʚʝʯʘʝʪ ʟʘ ʚʝʩʴ ʢʦʤʧʣʝʢʩ 

ʝʛʦ ʤʦʨʝʭʦʜʥʳʭ ʢʘʯʝʩʪʚ. ɽʩʣʠ ʢʦʨʘʙʣʴ ʥʝ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʜʚʠʞʝʥʠʷ ʚ 
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ʰʪʦʨʤʦʚʫʶ ʧʦʛʦʜʫ, ʪʦ ʝʛʦ ʥʦʩ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʣʥʳʤ, ʮʝʥʪʨ ʚʝʣʠʯʠʥʳ 

ʪʘʢʞʝ ʜʦʣʞʝʥ ʙʳʪʴ ʩʤʝʱʝʥ ʚ ʥʦʩ, ʦʙʝʩʧʝʯʠʚʘʷ ʰʪʦʨʤʦʚʘʥʠʝ ʚ ʨʝʞʠʤʝ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʬʣʶʛʝʨʘ. 

ɽʩʣʠ ʞʝ ʨʝʯʴ ʠʜʝʪ ʦ ʭʦʜʦʚʳʭ ʢʘʯʝʩʪʚʘʭ ʢʦʨʘʙʣʷ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʤʥʠʪʴ ʥʝ ʪʦʣʴʢʦ ʦ ʤʠʥʠʤʠʟʘʮʠʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ñʬʦʨʤʳò (ʚʦʣʥʦʚʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ), ʥʦ ʠ ʦ ʩʥʠʞʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʦʨ-

ʧʫʩʘ ʩ ʚʥʝʰʥʠʤ ʚʦʣʥʝʥʠʝʤ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʪʨʝʙʫʝʪʩʷ ʦʪʨʘʙʦʪʢʘ ʦʙʚʦʜʦʚ 

ʢʘʢ ʚ ʧʦʜʚʦʜʥʦʡ, ʪʘʢ ʠ ʚ ʥʘʜʚʦʜʥʦʡ ʯʘʩʪʷʭ ʢʦʨʧʫʩʘ. 

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʥʦʩʦʚʦʡ ʯʘʩʪʠ ʦʙʚʦʜʦʚ ʢʦʨʧʫʩʘ ʥʝʦʙʭʦʜʠʤʘ 

ʦʪʨʘʙʦʪʢʘ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʦʙʰʠʚʢʠ ʢʦʨʧʫʩʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 

ʙʳʣʠ ʤʠʥʠʤʠʟʠʨʦʚʘʥʳ ʚʩʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʢʦʨʘʙʝʣʴʥʦʛʦ ʚʦʣʥʦʦʙʨʘʟʦʚʘ-

ʥʠʷ, ʘ ʪʘʢʞʝ ʦʪʨʘʙʦʪʘʥʳ ʚʩʝ ʫʯʘʩʪʢʠ ʦʙʰʠʚʢʠ ʚ ʥʘʜʚʦʜʥʦʡ ʯʘʩʪʠ ʢʦʨʧʫ-

ʩʘ, ʢʦʪʦʨʳʝ, ʧʦʪʝʥʮʠʘʣʴʥʦ, ʤʦʛʫʪ ʚʦʩʧʨʠʥʷʪʴ ʥʘ ʩʝʙʷ ʵʥʝʨʛʠʶ ʚʥʝʰʥʠʭ 

ʤʦʨʩʢʠʭ ʚʦʣʥ. 

ʌʦʨʰʪʝʚʝʥʴ ʦʧʠʩʳʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʪʝʧʝʥʥʳʭ ʬʫʥʢʮʠʡ, ʤʦʜʝ-

ʣʠʨʫʶʱʠʭ ʟʘʜʘʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʙʫʣʴʙʘ ʧʦ ʛʣʫʙʠʥʝ ( a ) ʠ ʦʧʨʝʜʝʣʷʶɦ ʠʭ 

ʚʝʣʠʯʠʥʫ ʚʳʩʪʫʧʘ ʵʪʦʛʦ ʙʫʣʴʙʘ ʚʧʝʨʝʜ, ʦʪ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʰʪʝʚʥʝʤ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ ( l ). 

ʆʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ: 
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ʈʠʩ. 35.  ʌʫʥʢʮʠʠ, ʦʙʨʘʟʫʶʱʠʝ ʬʦʨʰʪʝʚʝʥʴ (ʘ), ʠ ʠʭ ʧʨʦʠʟʚʝʜʝʥʠʝ (ʙ). 

ʌʦʨʰʪʝʚʝʥʴ ʦʙʨʘʟʫʝʪʩʷ ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʜʚʫʭ ʬʫʥʢʮʠʡ: 
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ʛʜʝ: l Í ] 0 õ 1 [ - ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʜʣʠʥʘ ʙʫʣʴʙʘ; 

 a Í ] 1/2 õ 1 [ - ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʧʦʛʨʫʞʝʥʠʝ ʙʫʣʴʙʘ. 
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ȬɡɞɑɜɤɞɑɎɑəɨ 

ʆʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ:  
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ʈʠʩ. 36.  ʆʧʨʝʜʝʣʝʥʠʝ ʠʟʛʠʙʘ ʢʦʨʤʦʚʦʛʦ ʧʦʜʟʦʨʘ ʩ ʧʦʤʦʱʴʶ ʵʣʣʠʧʩʘ. 

ɸʭʪʝʨʰʪʝʚʝʥʴ ʦʧʠʩʳʚʘʝʪʩʷ ʵʣʣʠʧʩʦʤ: 
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ʛʜʝ: l ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʜʣʠʥʘ ʢʦʨʤʦʚʦʛʦ ʧʦʜʟʦʨʘ. 

ɿʘʜʘʥʠʝ ʬʦʨʤʳ ʘʭʪʝʨʰʪʝʚʥʷ ʩ ʧʦʤʦʱʴʶ ʩʝʢʪʦʨʘ ʵʣʣʠʧʪʠʯʝʩʢʦʛʦ 

ʢʦʥʪʫʨʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʢʦʨʤʦʚʦʛʦ ʧʦʜʟʦʨʘ 

ʢʘʢ ʜʣʷ ʧʘʨʘʙʦʣʠʯʝʩʢʦʡ, ʪʘʢ ʠ ʜʣʷ ʘʩʠʤʤʝʪʨʠʯʥʦʡ ʤʦʜʝʣʠ ʢʦʨʧʫʩʘ. ʇʨʠ 

ʵʪʦʤ ʩʦʚʩʝʤ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ, ʯʪʦʙʳ ʘʭʪʝʨʰʪʝʚʝʥʴ ʠʤʝʣ ʠʤʝʥʥʦ ʵʣʣʠʧʪʠ-

ʯʝʩʢʫʶ ʬʦʨʤʫ, ʘ ʩʚʷʟʘʥʥʦʝ ʩ ʵʣʣʠʧʪʠʯʝʩʢʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʩʤʝʱʝʥʠʝ 

ʚʘʪʝʨʣʠʥʠʡ ʦʧʨʝʜʝʣʷʝʪ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʙʱʠʡ ʭʘʨʘʢʪʝʨ ʦʙʚʦʜʦʚ ʢʦʨ-

ʧʫʩʘ ʚ ʢʦʨʤʦʚʦʡ ʯʘʩʪʠ. 

ʆʢʦʥʯʘʪʝʣʴʥʳʡ ʚʠʜ ʣʠʥʠʠ ʢʦʥʪʫʨʘ ʘʭʪʝʨʰʪʝʚʥʷ ʠ ʢʦʨʤʦʚʳʝ ʚʝʪʚʠ 

ʚʘʪʝʨʣʠʥʠʡ ʜʦʣʞʥʳ ʩʦʛʣʘʩʦʚʳʚʘʪʴʩʷ ʣʦʢʘʣʴʥʦ, ʧʨʠ ʵʪʦʤ ʭʘʨʘʢʪʝʨ ʣʠʥʠʡ 

ʪʦʢʘ ʜʦʣʞʝʥ ʧʦʜʩʪʨʘʠʚʘʪʴʩʷ ʧʦʜ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʙʦʪʳ ʚʠʥʪʦ-ʨʫʣʝʚʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʝʛʦ ʙʝʟʦʪʨʳʚʥʦʝ ʦʙʪʝʢʘʥʠʝ. ɺʘʞʥʳʤ ʢʨʠʪʝʨʠ-

ʝʤ ʧʨʠ ʦʬʦʨʤʣʝʥʠʠ ʢʦʨʤʦʚʦʛʦ ʧʦʜʟʦʨʘ ʷʚʣʷʝʪʩʷ ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʩʪʘʙʠʣʠ-

ʟʘʮʠʶ ʢʦʨʧʫʩʘ ʥʘ ʭʦʜʫ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʰʪʦʨʤʦʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʧʣʘ-

ʚʘʥʠʠ ʙʝʟ ʭʦʜʘ (ʢʦʛʜʘ ʤʦʱʥʦʩʪʠ ʜʚʠʞʠʪʝʣʝʡ ʥʝ ʭʚʘʪʘʝʪ ʜʣʷ ʫʧʨʘʚʣʝ-

ʥʠʷ ʜʚʠʞʝʥʠʝʤ ʢʦʨʘʙʣʷ). 

Ȼɜɔɘɑɜɧ ɛɚɝɞɜɚɑəɔɫ ɌəɌɗɔɞɔɣɑɝɖɔɡ ɖɚɜɛɟɝɚɎ 

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʯʝʨʪʝʞʠ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʜʘʥʥʦʡ ʛʣʘʚʝ, ʙʳʣʠ ʧʦʣʫ-

ʯʝʥʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʦʯʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʩʝ-

ʨʠʷʤʠ ʨʘʟʣʠʯʥʳʭ ʩʫʜʦʚ, ʛʜʝ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʛʘ-



 
71 

ʨʘʥʪʠʨʦʚʘʣʦ ʧʣʘʚʥʦʝ ʠʟʤʝʥʝʥʠʝ ʟʘʜʘʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʫʜʦʚʳʭ ʦʙʚʦ-

ʜʦʚ. ʀʣʣʶʩʪʨʘʮʠʠ ʧʦʩʪʨʦʝʥʳ ʧʦ ʨʘʩʪʨʦʚʦʤʫ ʠʟʦʙʨʘʞʝʥʠ.ʁ 

 

ʈʠʩ. 37.  ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ Hull, ʚʢʣʶʯʘʶʱʠʡ ʨʘʙʦʪʫ ʩ ʪʘʙʣʠʮʘʤʠ ʧʣʘ-

ʟʦʚʳʭ ʦʨʜʠʥʘʪ ʠ ʧʦʩʪʨʦʝʥʠʝ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʦʙʚʦʜʦʚ; ʨʘʩʯʝʪʳ ʦʩʪʦʡʯʠʚʦʩʪʠ ʠ 

ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʭ ʢʨʠʚʳʭ; ʚʦʣʥʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʣʫʯʝ-

ʥʠʷ ʢʦʨʘʙʝʣʴʥʳʭ ʚʦʣʥ ʚʜʦʣʴ ʢʦʨʧʫʩʘ ʢʦʨʘʙʣʷ. ʈʦʩʧʘʪʝʥʪ:  ̄2010615849, 

ʦʧʫʙʣʠʢʦʚʘʥ ʥʘ www.ShipDesign.ru/SoftWare. 

ɺ ʢʘʯʝʩʪʚʝ ʛʣʘʚʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ñʧʘʨʘʙʦʣʠʯʝʩʢʦʛʦò ʠ ñʘʩʠʤʤʝʪ-

ʨʠʯʥʦʛʦò ʢʦʨʧʫʩʦʚ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʫʧʨʦʱʝʥʥʦʝ ʦʧʠʩʘʥʠʝ ʩʢʫʣʦʚʳʭ ʦʙ-

ʚʦʜʦʚ, ʛʜʝ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʠʟʛʠʙʦʚ ʢʦʨʧʫʩʘ ʜʦʣʞʥʦ ʧʨʦʠʩʭʦ-

ʜʠʪʴ ʛʘʰʝʥʠʝ ʵʥʝʨʛʠʠ ʨʘʩʭʦʜʷʱʠʭʩʷ ʢʦʨʘʙʝʣʴʥʳʭ ʚʦʣʥ. ɸʥʘʣʠʟ ʨʘʩʭʦ-

ʜʷʱʠʭʩʷ ʢʦʨʘʙʝʣʴʥʳʭ ʚʦʣʥ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʪʝʦʨʠʠ çʪʦʥʢʦʛʦ ʩʫʜʥʘè 

ʄʠʯʝʣʣʘ, ʘ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʩʫʛʫʙʦ ʪʨʝʭʤʝʨʥʳʤ ʧʨʦʮʝʩʩʦʤ, 

ʩʚʷʟʘʥʥʳʤ ʩ ʚʠʭʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʞʠʜʢʦʩʪʠ, ʛʜʝ ʚʠʭʨʝʚʳʝ 

ʣʠʥʠʠ ʚʳʪʷʛʠʚʘʶʪʩʷ ʚʜʦʣʴ ʢʦʨʧʫʩʘ (ʧʨʘʚʠʣʴʥʦʝ ʧʦʩʪʨʦʝʥʠʝ ʬʦʨʤʳ ʩʢʫ-

ʣʦʚʳʭ ʰʧʘʥʛʦʫʪʦʚ ʤʦʛʣʦ ʙʳ ʫʤʝʥʴʰʠʪʴ ʚʦʣʥʦʦʙʨʘʟʦʚʘʥʠʝ ʚ ʪʦʯʢʝ ʤʠ-

ʥʠʤʫʤʘ (Fn=0.4) ʥʘ ʢʨʠʚʦʡ ʦʩʪʘʪʦʯʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ). 

ɺ ʨʘʩʯʝʪʘʭ ʠʩʧʦʣʴʟʦʚʘʥʘ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʢʦʨʧʫʩʘ ʩʫʜʥʘ, ʯʪʦ 

ʪʨʝʙʦʚʘʣʦʩʴ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʩʝʨʠʷʤʠ ʠʟʤʝʨʝʥʠʡ ʚʦʣʥʦʚʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ ʦʧʳʪʦʚʦʤ ʙʘʩʩʝʡʥʝ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʦʧʳʪʦʚʘʷ ʤʦʜʝʣʴ 

ʢʦʨʘʙʣʷ ʠʤʝʣʘ ʥʝʩʢʦʣʴʢʦ ʵʢʩʪʨʘʦʨʜʠʥʘʨʥʳʝ ʦʙʚʦʜʳ, ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝ-

ʰʝʥʠʝ ʦ ʩʦʚʤʝʩʪʥʳʭ ʦʧʳʪʦʚʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤʠ ʤʦʜʝ-

ʣʷʤʠ ʩʫʜʦʚ, ʠʤʝʶʱʠʤʠ ʪʨʘʜʠʮʠʦʥʥʳʝ ʦʙʚʦʜʳ. 
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ʈʠʩ. 38.  ʂʦʨʧʫʩ, ʧʦʩʪʨʦʝʥʥʳʡ ʠʟ ñʧʘʨʘʙʦʣʠʯʝʩʢʠʭò ʬʫʥʢʮʠʡ. ɺ ʪʘʙʣʠʯʢʝ 

ʧʨʠʚʝʜʝʥʳ ʧʘʨʘʤʝʪʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʬʦʨʤʫ ʰʪʝʚʥʝʡ. ʅʘ ʛʨʘʬʠʢʝ ʩʧʨʘʚʘ 

ʧʨʠʚʝʜʝʥʳ ʨʘʩʯʝʪʥʳʝ ʢʨʠʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʉʭ ʠ ʫʜʝʣʴʥʦʛʦ Rx/D ʚʦʣʥʦʚʳʭ 

ʩʦʧʨʦʪʠʚʣʝʥʠʡ. ʉʣʝʚʘ ʚʥʠʟʫ ʧʦʢʘʟʘʥʳ: Ns - ʟʘʜʘʝʪ ʧʣʘʚʥʫʶ ʩʪʢrʦʚʢʫ ʙʫʣʴʙʦ-

ʚʦʛʦ ʧʨʦʬʠʣʷ ʩ ʦʩʥʦʚʥʦʡ ʣʠʥʠʝʡ; Na - ʦʧʨʝʜʝʣʷʝʪ ʫʛʦʣ ʧʝʨʝʩʝʯʝʥʠʷ ʘʭʪʝʨ-

ʰʪʝʚʥʷ ʩ ʚʘʪʝʨʣʠʥʠʝʡ. 

 

ʈʠʩ. 39.  ʊʦʪ ʞʝ ʢʦʨʧʫʩ, ʥʦ ʩ ʫʚʝʣʠʯʝʥʥʦʡ ʧʦʣʥʦʪʦʡ ʚʘʪʝʨʣʠʥʠʡ, ʥʘʢʣʦʥʥʳʤ 

ʬʦʨʰʪʝʚʥʝʤ ʠ ʟʘʚʘʣʦʤ ʙʦʨʪʦʚ. ʇʨʠʚʝʜʝʥʳ ʨʘʩʯʝʪʥʳʝ ʢʨʠʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠ 

ʫʜʝʣʴʥʦʛʦ ʚʦʣʥʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. ʋʚʝʣʠʯʝʥʠʝ ʧʦʣʥʦʪʳ ʚʘʪʝʨʣʠʥʠʠ ʧʨʠʚʦ-

ʜʠʪ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʚʦʣʥʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘ ʤʘʣʳʭ ʩʢʦʨʦ-

ʩʪʷʭ ʭʦʜʘ, ʩ ʧʦʷʚʣʝʥʠʝʤ ʧʠʢʘ ʥʘ ʙʫʢʩʠʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ ʥʘ Fn=0.3. 
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ɺʳʙʨʘʥʥʘʷ ʤʦʜʝʣʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʣʫʯʘʶ ʫʩʠʣʝʥʠʷ ʤʦʨʝʭʦʜʥʳʭ 

ʩʚʦʡʩʪʚ, ʟʘʚʠʩʷʱʠʭ ʦʪ ʬʦʨʤʳ ʢʦʨʧʫʩʘ, ʝʩʣʠ ʚ ʢʘʯʝʩʪʚʝ ʮʝʧʦʯʢʠ ʜʣʷ 

ʩʨʘʚʥʝʥʠʷ ʚʙrʨʘʪʴ: 

è - ʩʦʚʨʝʤʝʥʥʳʡ ʢʦʨʘʙʣʴ, ʧʘʩʩʘʞʠʨʩʢʦʝ ʠʣʠ ʙʳʩʪʨʦʭʦʜʥʦʝ ʪʨʘʥʩʧʦʨʪ-

ʥʦʝ ʩʫʜʥʦ; 

è - ʢʦʨʘʙʣʴ ʠʣʠ ʩʫʜʥʦ ʧʦʩʪʨʦʡʢʠ 1920 - 1950 ʛʦʜʦʚ; 

è - ʢʦʨʘʙʣʴ ʠʣʠ ʩʫʜʥʦ, ʧʦʩʪʨʦʝʥʥʦʝ ʚ XIX  ʚʝʢʝ ʠʣʠ ʜʦ 1905 ʛʦʜʘ; 

è - ʛʠʧʦʪʝʪʠʯʝʩʢʦʝ ʩʫʜʥʦ, ʚʳʙʨʘʥʥʦʝ ʜʣʷ ʠʩʧʳʪʘʥʠʡ ʚ ʦʧʳʪʦʚʦʤ ʙʘʩ-

ʩʝʡʥʝ ʚ 1985 ʛʦʜʫ. 

ʀʟ ʘʥʘʣʠʟʘ ʩʣʝʜʫʶʱʠʭ ʨʠʩʫʥʢʦʚ ʤʦʞʥʦ ʧʦʥʷʪʴ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʦʧ-

ʪʠʤʠʟʘʮʠʠ ʬʦʨʤʳ ʩʢʫʣʦʚʳʭ ʰʧʘʥʛʦʫʪʦʚ, ʪʘʢ ʢʘʢ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʚʦʣ-

ʥʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʟʘ ʩʯʝʪ ʚʣʠʷʥʠʷ ʙʫʣʴʙʘ ʥʘ (Fn=0.3) ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʟʘ ʩʯʝʪ ʩʛʣʘʞʠʚʘʥʠʷ ʤʠʥʠʤʫʤʘ ʥʘ ʩʢʦ-

ʨʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ (Fn=0.4). 

 

ʈʠʩ. 40.  ʂʨʘʡʥʷʷ ʬʦʨʤʘ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʙʫʣʴʙʦʚʳʭ ʦʙʚʦʜʦʚ, 

ʢʦʛʜʘ ʙʫʣʴʙ ʩʪʘʥʦʚʠʪʩʷ ʧʦʭʦʞʠʤ ʥʘ çʢʨʣrʦ ʩʢʘʪʘè. 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦʙ ʦʧʪʠʤʠʟʘʮʠʠ ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʥʘ ʵʪʠʭ ʧʨʦ-

ʤʝʞʫʪʦʯʥʳʭ ʩʢʦʨʦʩʪʷʭ ʥʝʦʙʭʦʜʠʤʦ ʢʘʢ ʫʪʦʯʥʝʥʠʝ ʨʘʩʯʝʪʦʚ ʧʦ ʬʦʨʤʫ-

ʣʘʤ ʄʠʯʝʣʣʘ, ʧʫʪʝʤ ʧʦʣʫʵʤʧʠʨʠʯʝʩʢʦʛʦ ʫʯʝʪʘ ʥʝʣʠʥʝʡʥʳʭ ʵʬʬʝʢʪʦʚ 
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ʚʦʣʥʦʦʙʨʘʟʦʚʘʥʠʷ, ʪʘʢ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʚʦʣʥʦʚʦʡ ʢʘʨʪʠʥʳ ʩ 

ʮʝʣʴʶ ʝʝ ʬʠʟʠʢʦ-ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʠ ʧʦʠʩʢʘ ʨʝʰʝʥʠʡ ʧʦ 

ʬʦʨʤʝ ʢʦʨʧʫʩʘ ʚ ʨʘʡʦʥʘʭ ʩʢʫʣʳ ʠ ʢʦʨʤʦʚʦʡ ʨʘʢʦʚʠʥʳ. 

ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ ʦʙʦʙ-

ʱʝʥʥʳʭ ʤʝʪʦʜʦʚ ʩʥʠʞʝʥʠʷ ʚʦʣʥʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʦʨʧʫʩʘ 

ʢʦʨʘʙʣʷ ʩʦ ʰʪʦʨʤʦʚʳʤ ʚʦʣʥʝʥʠʝʤ. ɺʳʯʠʩʣʠʪʝʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ-

ʵʪʦʤʫ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʤʠʥʠʤʠʟʘʮʠʝʡ ʧʦʧʝʨʝʯʥʦʡ ʩʠʩʪʝʤʳ ʢʦʨʘʙʝʣʴʥʳʭ 

ʚʦʣʥ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʥʘ ʙʦʣʴh ʠʭ ʩʢʦʨʦʩʪʷʭ ʭʦʜʘ (ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ 

Fn ² 0.5), ʠ ʢʦʪʦʨʳʝ ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ ʩ ʩʠʣʦʚʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʢʦʨʘʙʣʴ 

ʰʪʦʨʤʦʚʦʛʦ ʚʦʣʥʝʥʠʷ, ʢʦʛʜʘ ʩʚʦʙʦʜʥʳʝ ʤʦʨʩʢʠʝ ʚʦʣʥʳ ʩʦʠʟʤʝʨʠʤʳ ʠʣʠ 

ʙʦʣʝʝ ʜʣʠʥʥʳʝ, ʯʝʤ ʦʩʥʦʚʥʳʝ ʨʘʟʤʝʨʝʥʠʷ ʢʦʨʘʙʝʣʴʥʦʛʦ ʢʦʨʧʫʩʘ. ʕʪʦ 

ʧʦʟʚʦʣʠʣʦ ʥʝʩʢʦʣʴʢʦ ʫʧʨʦʩʪʠʪʴ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʘʣʛʦʨʠʪʤʳ, ʠʩʧʦʣʴʟʦ-

ʚʘʥʥʳʝ ʚ ʨʘʩʯʝʪʘʭ ʜʘʥʥʦʡ ʛʣʘʚʳ (ʨʠʩ. 29-32), ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʢʦʪʦʨʳʭ 

ʦʙʦʩʥʦʚʘʥʘ ʪʦʣʴʢʦ ʜʣʷ ʩʢʦʨʦʩʪʝʡ ʭʦʜʘ ʙʦʣʝʝ ʯʝʤ Fn Ó 0,2. 

ʇʨʦʝʢʪʥʳʝ ʟʘʢʣʶʯʝʥʠʷ ʧʦ ʩʫʜʦʚʳʤ ʦʙʚʦʜʘʤ ʥʘ ʦʩʥʦʚʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

ʀʥʪʝʛʨʘʣʫ ʄʠʯʝʣʣʘ ʫʞʝ ʙʦʣʝʝ 100 ʣʝʪ [Michell J.H. 1898], ʠ ʜʦ 

ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʝʦʙʳʯʘʡʥʦ ʩʣʦʞʥʦʡ ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʦʡ ʟʘʛʘʜʢʦʡ, ʥʝʨʘʟʨʝʰʠʤʦʡ ʚ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʝʛʦ ʨʘʟ-

ʨʳʚʥʳʭ ʠ ʩʠʣʴʥʦ ʦʩʮʠʣʣʠʨʫʶʱʠʭ ʧʦʜʳʥʪʝʛʨʘʣʴʥʳʭ ʬʫʥʢʮʠʡ ʠ ʩʪʦʣʴ ʞʝ 

ʪʨʫʜʥʦʡ ʚ ʧʨʠʢʣʘʜʥʦʡ ʧʦʩʪʘʥʦʚʢʝ ʯʠʩʣʝʥʥʳʭ ʟʘʜʘʯ ʦ ʚʦʣʥʦʚʦʤ ʩʦʧʨʦ-

ʪʠʚʣʝʥʠʠ ʠ ʢʦʨʘʙʝʣʴʥʦʤ ʚʦʣʥʦʦʙʨʘʟʦʚʘʥʠʠ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʦ ʩʝʨʠʠ ʧʨʠʙʣʠʞʝʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜʳ, ʯʪʦ ʧʨʠ ʟʘʦʩʪʨʝʥʠʠ ʚʘʪʝʨʣʠʥʠʡ ʩʥʠʞʘʝʪʩʷ ʚʦʣʥʦʚʦʝ ʩʦʧʨʦʪʠʚ-

ʣʝʥʠʝ ʥʘ ʩʢʦʨʦʩʪʠ ʭʦʜʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʘʢʩʠʤʫʤʫ ʚʦʣʥʦʚʦʛʦ ʩʦʧʨʦ-

ʪʠʚʣʝʥʠʷ ʧʨʠ Fnå0,3, ʷʚʣʷʶʱʝʛʦʩʷ ʙʘʨʴʝʨʦʤ ʭʦʜʢʦʩʪʠ ʜʣʷ ʙʳʩʪʨʦʭʦʜ-

ʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʫʜʦʚ. ʇʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʵʢʩʪʨʝʤʫʤʘ ʥʘ ʢʨʠ-

ʚʦʡ ʚʦʣʥʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘ ʩʢʦʨʦʩʪʠ ʧʦʨʷʜʢʘ Fnå0,2, ʜʦʩʪʠʛʘʝʤʦʝ 

ʧʨʠʤʝʥʝʥʠʝʤ ʙʫʣʴʙʦʚʳʭ ʦʙʚʦʜʦʚ ʚ ʦʢʦʥʝʯʥʦʩʪʷʭ ʪʨʘʜʠʮʠʦʥʥʳʤ çʟʘʢʨʫ-

ʯʠʚʘʥʠʝʤè ʩʢʫʣʦʚʳʭ ʦʙʚʦʜʦʚ, ʘ ʪʘʢʞʝ ï ʫʤʝʥʴh ʝʥʠʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʦʩʘʜʢʠ ʢʦʨʧʫʩʘ. ʇʨʠ ʧʣʦʭʦʤ ʧʦʩʪʨʦʝʥʠʠ ʬʦʨʤʳ ʢʦʨʧʫʩʘ, ʨʘʩʯʝʪʳ ʧʦ 

ʄʠʯʝʣʣʫ ʧʨʝʜʩʢʘʟʳʚʘʶʪ ʧʦʪʝʨʶ ʭʦʜʢʦʩʪʠ ʚ ʵʢʦʥʦʤʠʯʥʳʭ ʨʝʞʠʤʘʭ ʧʣʘ-

ʚʘʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʠʥʠʤʫʤʘʤ ʚʦʣʥʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘ ʯʠʩ-

ʣʘʭ ʌʨʫʜʘ ʧʦʨʷʜʢʘ Fnå0,24 ʠ Fnå0,4. 
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ʈʠʩ. 41.  ɸʩʠʤʤʝʪʨʠʯʥʳʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʠʜʝʣʴ-ʰʧʘʥʛʦʫʪʘ ʢʦʨʧʫʩ ʧʦʟʚʦʣʝ̫ʪ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʚʦʣʥʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʥʘ ʩʢʦʨʦʩʪʷʭ ʭʦʜʘ ʜʦ ʯʠʩʝʣ ʌʨʫʜʘ 

ʧʦʨʷʜʢʘ Fn=0.3, ʯʝʤʫ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʤʝʱʝʥʥʘʷ ʚ ʥʦʩ ʧʦʣʥʦʪʘ ʧʦʜʚʦʜʥʦʡ ʯʘʩʪʠ 

ʢʦʨʧʫʩʘ. ɸʥʘʣʦʛʠʯʥʳʡ ʚʳʠʛʨʳʰ ʥʘ ʩʨʝʜʥʠʭ ʩʢʦʨʦʩʪʷʭ ʭʦʜʘ ʜʘʶʪ ʦʙʚʦʜʳ 

ʢʦʨʧʫʩʘ ʚ ʚʠʜʝ çʜʚʦʡʥʦʛʦ ʢʣʠʥʘè. ʇʨʠ ʵʪʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʯʝʥʴ ʚʦʛʥʫʪʳʝ ʠ 

ʦʩʪʨʳʝ ʚʘʪʝʨʣʠʥʠʠ, ʫʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʥʘ Fn=0.5 ʥʝ ʫʤʝʥʴʰʠʣʦʩʴ, ʘ 

ʪʘʢʞʝ ʤʠʥʠʤʫʤ ʥʘ Fn=0.4. ʉʠʥʠʤʠ ʣʠʥʠʷʤʠ ʧʦʢʘʟʘʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʠ ʟʘʨʦʞʜʘʶʱʝʡʩʷ ʚʜʦʣʴ ʢʦʨʧʫʩʘ ʚʦʣʥʦʚʦʡ ʵʥʝʨʛʠʠ. ʏʠʩʣʘ ʨʷʜʦʤ ʩ 

ʵʪʠʤʠ ʢʨʠʚʳʤʠ ʦʪʤʝʯʘʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʩʢʦʨʦʩʪʴ ʭʦʜʘ. 

ʈʝʘʣʴʥʦʝ ʧʦʣʝ ʢʦʨʘʙʝʣʴʥʦʛʦ ʚʦʣʥʦʦʙʨʘʟʦʚʘʥʠʷ ʜʘʝʪ ʠʥʪʝʛʨʘʣʥɹʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚʩʝʛʦ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʳʭ ʚʦʣʥ, ʠʥʪʝʨʬʝʨʠʨʫʶʱʠʭ ʚ 

ʫʩʣʦʚʠʷʭ ʵʚʨʠʩʪʠʯʝʩʢʠʭ ʟʘʢʦʥʦʚ ʂʝʣʴʚʠʥʘ ʦ ʛʨʫʧʧʦʚʦʡ ʩʪʨʫʢʪʫʨʝ ʩʚʦ-

ʙʦʜʥʳʭ ʪʨʦʭʦʠʜʘʣʴʥʳʭ ʚʦʣʥ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʪʨʫʜʥʷʝʪ ʧʦʠʩʢ ʛʝʦ-

ʤʝʪʨʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʦ ʫʣʫʯʰʝʥʠʶ ʣʦʢʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʬʦʨʤʳ ʢʦʨʧʫ-

ʩʘ. ʇʦʪʦʤʫ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ, ʭʦʪʷ ʠ ʪʨʫʜʦʝʤʢʠʤ ʧʨʦʮʝʩʩʦʤ ʦʧʪʠ-

ʤʠʟʘʮʠʠ ʩʫʜʦʚʳʭ ʦʙʚʦʜʦʚ ʷʚʣʷʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʨʘʩʩʤʦʪʨʝʥʠʝ 

ʧʨʦʬʠʣʝʡ ʚʥʦʚʴ ʟʘʨʦʞʜʘʶʱʠʭʩʷ ʠ ʠʥʪʝʨʬʝʨʠʨʫʶʱʠʭ ʚʙʣʠʟʠ ʢʦʨʧʫʩʘ 

ʢʦʨʘʙʝʣʴʥʳʭ ʚʦʣʥ ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʣʠʥʳ, ʚʳʙʠʨʘʝʤʳʭ ʠʟ ʚʩʝʛʦ ʩʧʝʢʪʨʘ 

ʚʦʣʥʦʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʟʘʜʘʥʥʦʡ ʩʢʦʨʦʩʪʠ ʭʦʜʘ ʩʫʜʥʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʚʠʟʫ-

ʘʣɹʥʦ ʚʳʷʚʣʷʪʴ ʫʯʘʩʪʢʠ ʢʦʨʧʫʩʘ ʩ ʘʥʦʤʘʣʴʥʦ ʚʳʩʦʢʦʡ ʘʤʧʣʠʪʫʜʦʡ ʠʟʣʫ-
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ʯʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʢʦʨʘʙʝʣʴʥʦʡ ʚʦʣʥʳ, ʠ ʧʦʩʣʝ ʣʦʢʘʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ 

ʬʦʨʤʳ ʢʦʨʧʫʩʘ, ʣʠʙʦ ʩʥʠʟʠʪʴ ʤʝʩʪʥʦʝ ʚʦʣʥʦʦʙʨʘʟʦʚʘʥʠʝ, ʣʠʙʦ ʦʙʝʩʧʝ-

ʯʠʪʴ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʝ ʛʘʰʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʪʨʳʚʘʶʱʝʡʩʷ ʦʪ 

ʢʦʨʧʫʩʘ ʚʦʣʥʳ. 

ɺ ʬʠʟʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʠʥʪʝʛʨʘʣʘ ʄʠʯʝʣʣʘ ʦʙʦʩʥʦʚʘʥʘ ʝʜʠ-

ʥʘʷ ʧʨʠʨʦʜʘ ʢʦʨʘʙʝʣʴʥʦʛʦ ʚʦʣʥʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʩʠʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʢʦʨʧʫʩ ʢʦʨʘʙʣʷ ʩʦ ʩʪʦʨʦʥʳ ʰʪʦʨʤʦʚʦʛʦ ʚʦʣʥʝʥʠʷ (ʨʠʩ. 32). ɺ ʵʪʦʤ ʩʣʫ-

ʯʘʝ ʧʦʠʩʢ ʦʧʪʠʤʘʣʴʥʦʡ ʜʣʷ ʰʪʦʨʤʦʚʦʛʦ ʧʣʘʚʘʥʠʷ ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʢʦ-

ʨʘʙʣʷ ʩʚʦʜʠʪʩʷ ʢ ʤʠʥʠʤʠʟʘʮʠʠ ʢʦʨʘʙʝʣʴʥʦʛʦ ʚʦʣʥʦʦʙʨʘʟʦʚʘʥʠʷ ʜʣʷ ʚʩʝʭ 

ʩʢʦʨʦʩʪʝʡ ʭʦʜʘ, ʚʢʣʶʯʘʷ ʟʘʢʨʠʪʠʯʝʩʢʠ ʚʳʩʦʢʠʝ, ʠ ʜʣʷ ʚʩʝʭ ʧʦʩʘʜʦʢ 

(ʦʩʘʜʢʠ, ʜʠʬʬʝʨʝʥʪʘ ʠ ʢʨʝʥʘ), ʢʦʪʦʨʳʝ ʩʫʜʥʦ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʚ ʧʨʦ-

ʮʝʩʩʝ ʰʪʦʨʤʦʚʦʡ ʢʘʯʢʠ. ʊʦʛʜʘ ʦʧʪʠʤʘʣʴʥʘʷ ʬʦʨʤʘ ʢʦʨʧʫʩʘ ʧʨʠʦʙʨʝʪʝʪ 

ʚʝʨʝʪʝʥʦʦʙʨʘʟʥʫʶ ʬʦʨʤʫ, ʩ ʢʦʩʳʤʠ ʧʦʜʨʝʟʘʤʠ ʢʠʣʷ ʧʦʜ ʬʦʨh ʪʝʚʥʝʤ ʠ 

ʘʭʪʝʨʰʪʝʚʥʝʤ, ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ ʟʘʦʩʪʨʝʥʠʝʤ ʥʘʜʚʦʜʥʳʭ ʚʘʪʝʨʣʠʥʠʡ ʚ 

ʦʢʦʥʝʯʥʦʩʪʷʭ. 

ʅʦ ʚʩʝ ʞʝ, ʢʦ ʚʩʝʤ ʨʘʩʯʝʪʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʩʣʝʜʫʝʪ ʦʪʥʦʩʠʪʴʩʷ 

ʦʯʝʥʴ ʥʘʩʪʦʨʦʞʝʥʥʦ, ʪʘʢ ʢʘʢ ʪʝʦʨʠʷ ʄʠʯʝʣʣʘ ʧʦʩʪʨʦʝʥʘ ʥʘ ʜʦʧʫʱʝʥʠ̫ ʭ 

çʫʟʢʦʛʦ ʩʫʜʥʘè ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʦʡ ʦʩʘʜʢʦʡ, ʯʪʦ ʬʦʨʤʘʣʴʥʦ ʜʝʣʘʝʪ 

ʨʝʰʝʥʠʝ ʜʚʫʤʝʨʥʳʤ, ʥʝ ʫʯʠʪʳʚʘʶʱʠʤ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʪʨʝʭʤʝʨʥʳʭ ʧʦʪʦʢʦʚ ʚʙʣʠʟʠ ʢʦʨʧʫʩʘ ʢʦʨʘʙʣʷ. ʉʣʦʞʥʳʤʠ ʜʣʷ ʨʘʩʯʝʪʦʚ 

ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʫʯʘʩʪʢʠ ʢʦʨʧʫʩʘ ʩ ʧʦʣʦʛʠʤʠ ʙʘʪʦʢʩʘʤʠ, ʪʫʧʳʤʠ ʠʣʠ 

ʙʫʣʴʙʦʚʳʤʠ ʚʘʪʝʨʣʠʥʠʷʤʠ, ʯʪʦ ʪʨʝʙʫʝʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʧʦʚʝʨʢʠ 

ʚʩʝʭ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʦ ʬʦʨʤʝ ʢʦʨʧʫʩʘ ʚ ʦʧʳʪʦʚʦʤ ʙʘʩʩʝʡʥʝ ʠ ʚ ʩʚʦ-

ʙʦʜʥʦʤ ʧʣʘʚʘʥʠʠ ʩʘʤʦʭʦʜʥʦʡ ʤʦʜʝʣʠ ʨʘʟʣʠʯʥʳʤʠ ʢʫʨʩʘʤʠ ʦʪʥʦʩʠʪʝʣʴ-

ʥʦ ʠʥʪʝʥʩʠʚʥʦʛʦ ʚʦʣʥʝʥʠʷ. ʅʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʵʪʘʧʝ ʜʦʣʞʥʳ ʦʪʨʘ-

ʙʘʪʳʚʘʪʴʩʷ ʩʢʫʣʦʚʳʝ ʦʙʚʦʜʳ ʢʦʨʧʫʩʘ, ʦʪʚʝʯʘʶʱʠʝ ʟʘ ʤʠʥʠʤʠʟʘʮʠʶ ʢʠ-

ʣʝʚʦʡ ʢʘʯʢʠ ʠ ʩʪʘʙʠʣʠʟʘʮʠʶ ʧʦʪʦʢʘ ʚ ʨʘʡʦʥʝ ʜʚʠʞʠʪʝʣʝʡ; ʤʠʥʠʤʠʟʠʨʦ-

ʚʘʪʴʩʷ ʥʘʜʚʦʜʥʳʝ ʦʙʲʝʤʳ ʚ ʦʢʦʥʝʯʥʦʩʪʷʭ ʩ ʧʦʟʠʮʠʡ ʜʦʩʪʠʞʝʥʠʷ 

ʥʘʠʣʫʯʰʝʡ ʭʦʜʢʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʣʘʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʛʦ 

ʰʪʦʨʤʦʚʦʛʦ ʚʦʣʥʝʥʠʷ ʠ ʫʨʘʛʘʥʥʦʛʦ ʚʝʪʨʘ; ʨʝh ʘʪʴʩʷ ʜʨʫʛʠʝ ʚʦʧʨʦʩʳ 

ʥʘʠʣʫʯʰʝʡ ʤʦʨʝʭʦʜʥʦʩʪʠ ʩ ʧʦʟʠʮʠʡ ʭʦʨʦʰʝʡ ʤʦʨʩʢʦʡ ʧʨʘʢʪʠʢʠ. 

ɺʘʞʥʝʡʰʠʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʬʦʨʤʫ ʢʦʨʧʫʩʘ ʠ ʦʙʱʝʢʦʨʘ-

ʙʝʣʴʥʫʶ ʘʨʭʠʪʝʢʪʫʨʫ, ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ 

ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʩʣʦʞʥʳʭ ʢʨʠʚʦʣʠʥʝʡʥʳʭ ʦʙʚʦʜʦʚ ʧʨʠ ʠʟʛʦ-

ʪʦʚʣʝʥʠʠ ʥʘʙʦʨʘ ʠ ʦʙʰʠʚʢʠ ʢʦʨʧʫʩʘ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʦʪʩʫʪ-
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ʩʪʚʠʝ ʧʣʦʩʢʠʭ ʫʯʘʩʪʢʦʚ ʚ ʦʙʚʦʜʘʭ ʢʦʨʧʫʩʘ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʞʝʪʩʷ ʥʘ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʦʚʦʡ ʦʙʰʠʚʢʠ ʧʨʠ ʫʜʘʨʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʰʪʦʨʤʦʚʳʭ 

ʚʦʣʥ, ʯʪʦ ʚ ʮʝʣʦʤ ʧʨʠʚʝʜʝʪ ʢ ʧʦʚʳʰʝʥʠʶ ʧʨʦʯʥʦʩʪʠ ʠ ʧʦʟʚʦʣʠʪ ʫʤʝʥɹ-

ʰʠʪʴ ʦʙʱʫʶ ʤʘʩʩʫ ʢʦʨʧʫʩʘ
3
 ʩʫʜʥʘ. 

                                           
3 ʈʝʰʝʥʠʝ ʚʩʝʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʟʘʜʘʯ ʧʦʢʘ ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʧʨʘʚʠʣʘʤʠ ʄʦʨ-

ʩʢʦʛʦ ʨʝʛʠʩʪʨʘ ʈʦʩʩʠʠ 
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ȯɗɌɎɌ 2. ȻɜɑɐəɌɓəɌɣɑəɔɑ ɝɟɐəɌ ð ɎɝɑɝɑɓɚəəɌɫ 

əɌɎɔɏɌɢɔɫ Ɏ ɝɗɚɒəɧɡ, ɤɞɚɜɘɚɎɧɡ ɔ ɗɑɐɚɎɧɡ 

ɟɝɗɚɎɔɫɡ 

ɺʘʞʥʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʜʠʥʘʤʠʢʫ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʠ ʢʨʫ-

ʪʳʭ ʤʦʨʩʢʠʭ ʚʦʣʥ ï ʜʝʚʷʪʳʭ ʚʘʣʦʚ, ʢʦʪʦʨʳʝ ʚʩʝʛʜʘ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʦʪ-

ʢʨʳʪʦʤ ʤʦʨʝ ʠ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳ ʚ ʧʨʦʮʝʩʩʝ ʩʚʝʞʝʛʦ ʠʣʠ ʫʩʠʣʠʚʘʶʱʝ-

ʛʦʩʷ ʚʦʣʥʝʥʠʷ. ɼʝʚʷʪʳʝ ʚʘʣʳ ʚʩʝʛʜʘ ʧʨʦʷʚʣʷʶʪʩʷ ʛʨʫʧʧʘʤʠ ʠʟ ʜʚʫʭ-ʪʨʝʭ 

ʚʦʣʥ ʠ ʦʙʣʘʜʘʶʪ ʦʯʝʥʴ ʤʘʣʦʡ ʧʦʜʚʠʞʥʦʩʪʴʶ. ʉʘʤʳʝ ʛʨʦʟʥʳʝ ʩ ʚʠʜʫ 

ʛʨʝʙʥʠ ʚʦʣʥ ʥʝ ʥʘʥʦʩʷʪ ʫʜʘʨʦʚ ʧʦ ʢʦʨʧʫʩʫ ʤʘʣʦʧʦʜʚʠʞʥʦʛʦ ʢʦʨʘʙʣʷ, ʥʦ 

ʦʥʠ ʩʧʦʩʦʙʥʳ ʧʦʜʙʨʘʩʳʚʘʪʴ ʝʛʦ ʚʚʝʨʭ, ʠʣʠ ʦʧʫʩʢʘʪʴ ʧʦʜ ʫʜʘʨʳ ʢʨʫʧʥʳʝ 

ʚʦʣʥʦʚʳʝ ʛʨʝʙʥʝʡ. ʊʝʦʨʝʪʠʯʝʩʢʠ, ʝʩʣʠ ʥʘ ʚʝʨʰʠʥʘʭ ʚʦʣʥ ʦʙʨʘʟʫʶʪʩʷ 

ʦʙʨʫʰʘʶʱʠʝʩʷ ʛʨʝʙʥʠ, ʪʦ çʧʦʜʙʨʘʩʳʚʘʥʠʷè ʠ çʦʧʫʩʢʘʥʠʷè ʦʢʦʥʝʯʥʦ-

ʩʪʝʡ ʢʦʨʧʫʩʘ ʤʦʛʫʪ ʣʝʛʢʦ ʧʨʝʚʳʩʠʪʴ ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ. 

ʇʦʣʥʳʡ ʧʘʢʝʪ ʦʙʨʘʟʫʶʪ ʪʘʢʞʝ 3-4 ʙʳʩʪʨʳʭ ʛʨʝʙʥʷ ʧʨʦʛʨʝʩʩʠʚʥʳʭ 

ʚʦʣʥ, ʧʦʧʘʨʥʦ ʦʧʝʨʝʞʘʶʱʠʭ ʠ ʜʦʛʦʥʷʶʱʠʭ ʜʝʚʷʪʳʝ ʚʘʣʳ. ʕʪʠ ʚʦʣʥʳ 

ʩʧʦʩʦʙʥʳ ʥʘʥʦʩʠʪʴ ʩʦʢʨʫʰʠʪʝʣʴʥʳʝ ʫʜʘʨʳ ʧʦ ʩʢʫʣʘʤ ʢʦʨʧʫʩʘ, ʠ ʯʝʤ 

ʣʫʯʰʝʡ ʚʩʭʦʞʝʩʪʴʶ ʥʘ ʚʩʪʨʝʯʥʫʶ ʚʦʣʥʫ ʙʫʜʝʪ ʦʙʣʘʜʘʪʴ ʢʦʨʧʫʩ ʢʦʨʘʙʣʷ, 

ʪʝʤ ʯʘʱʝ ʪʘʢʠʝ çʙʳʩʪʨʳʝ ʚʦʣʥʳè ʙʫʜʫʪ ʧʨʦʢʘʪʳʚʘʪʴʩʷ ʩʦʢʨʫʰʠʪʝʣʴʥʳ-

ʤʠ ʧʦʪʦʢʘʤʠ ʧʦ ʝʛʦ ʥʦʩʦʚʳʤ ʧʘʣʫʙʘʤ.  

çɹʳʩʪʨʳʝ ʚʦʣʥʳè ʩʤʝʥʷʶʪʩʷ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʤ ʟʘʪʠʰʴʝʤ, ʠʤʝʶ-

ʱʝʤ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʧʦʨʷʜʢʘ 2-3 ʚʦʣʥ ʩ ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʛʨʫʧʧʦʚʦʡ 

ʩʪʨʫʢʪʫʨʳ ʧʝʨʠʦʜʘʤʠ. ɺ ʵʪʦʪ ʤʦʤʝʥʪ ʩʫʜʦʚʦʜʠʪʝʣʴ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʩʪʘʪʴ ʥʘ ʦʙʨʘʪʥʳʡ ʢʫʨʩ, ʠʣʠ ʚʳʨʚʘʪʴʩʷ ʠʭ ʞʝʩʪʢʦʛʦ ʦʙʲʷʪʴʷ ʰʪʦʨʤʦ-

ʚʳʭ ʚʦʣʥ, ʝʩʣʠ ʩʫʜʥʦ, ʧʦʪʝʨʷʚ ʫʧʨʘʚʣʷʝʤʦʩʪʴ, ʙʫʜʝʪ ʧʦʩʪʘʚʣʝʥʦ ʰʪʦʨ-

ʤʦʤ ʣʘʛʦʤ ʢ ʚʦʣʥʝ. 

ɿʥʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʰʪʦʨʤʦʚʦʛʦ ʚʦʣʥʝʥʠʷ ʚ ʦʪʢʨʳʪʦʤ ʤʦʨʝ ʧʦʟ-

ʚʦʣʷʝʪ ʤʦʨʝʧʣʘʚʘʪʝʣʷʤ ʫʚʝʨʝʥʥʦ ʫʜʝʨʞʠʚʘʪʴ ʩʫʜʥʦ ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ 

ʫʨʘʛʘʥʥʳʭ ʰʪʦʨʤʦʚ, ʘ ʠʥʦʛʜʘ ï ʪʨʝʙʦʚʘʪʴ ʦʪ ʨʫʣʝʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʠ-

ʣʠʯʥʦʡ ʦʙʠʪʘʝʤʦʩʪʠ ʜʣʷ ʵʢʠʧʘʞʘ. ʅʦ ʚʩʝ ʞʝ, ʰʪʦʨʤʦʚʘʷ ʤʦʨʝʭʦʜʥʦʩʪʴ ʚ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʤʦʨʝʭʦʜʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ 

ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʢʦʨʘʙʣʷ, ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʝʛʦ ʦʙʚʦʜʦʚ ʠ ʘʨʭʠʪʝʢʪʫʨʥʳʤ 

ʦʙʣʠʢʦʤ, ʥʝ ʚʝʜʫʱʝʤ ʢ ʞʝʩʪʢʠʤ ʢʦʥʪʘʢʪʘʤ ʩ ʩʦʢʨʫʰʠʪʝʣʴʥʳʤʠ ʚʦʣʥʘʤʠ 

ʠ ʫʨʘʛʘʥʥʳʤʠ ʚʝʪʨʘʤʠ. ʊʘʢʠʝ ʠʥʞʝʥʝʨʥʳʝ ʨʝʰʝʥʠʷ ʜʦʣʞʥʳ ʦʪʨʘʙʘʪʳ-
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ʚʘʪʴʩʷ ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʠ ʦʧʳʪʦʚʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘ ʩʘʤʳʭ ʨʘʥʥʠʭ 

ʩʪʘʜʠʷʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ ʢʦʨʘʙʣʷ. 

ȸɌɞɑɘɌɞɔɣɑɝɖɔɑ ɘɚɐɑɗɔ ɤɞɚɜɘɚɎɧɡ Ɏɚɗə ɔ 

ɏɔɐɜɚɘɑɡɌəɔɖɌ ɔɡ ɝɔɗɚɎɚɏɚ ɎɓɌɔɘɚɐɑɕɝɞɎɔɫ 

ʇʦʜʜʝʨʞʘʥʠʝ ʰʪʦʨʤʦʚʦʡ ʤʦʨʝʭʦʜʥʦʩʪʠ ʢʦʨʘʙʣʷ ʚʦʟʤʦʞʥʦ ʧʨʠ 

ʧʨʘʚʠʣʴʥʦʤ ʫʯʝʪʝ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʪʨʦʭʦʠʜʘʣʴʥʦʛʦ ʚʦʣʥʝʥʠʷ 

ʩ ʦʙʨʫʰʘʶʱʠʤʠʩʷ ʛʨʝʙʥʷʤʠ çʜʝʚʷʪʳʭè ʚʘʣʦʚ, ʥʝʧʦʟʥʘʥʥʘʷ ʤʦʱʴ ʠ 

ʯʨʝʟʤʝʨʥʘʷ ʦʧʘʩʥʦʩʪʴ ʢʦʪʦʨʳʭ ʦʪʤʝʯʘʝʪʩʷ ʥʳʥʝ ʨʦʩʩʠʡʩʢʠʤʠ ʠ ʟʘʨʫ-

ʙʝʞʥʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ. 

 

ʈʠʩ. 42. ʍʘʨʘʢʪʝʨʥʘʷ ʬʦʨʤʘ ʰʪʦʨʤʦʚʦʡ ʧʨʦʛʨʝʩʩʠʚʥʦʡ ʚʦʣʥʳ. ʋʛʦʣ ʩʢʣʦʥʘ 

ʚʙʣʠʟʠ ʚʝʨʰʠʥʳ ʜʦʩʪʠʛʘʝʪ 30Á. ʇʨʠ ʜʣʠʥʝ ʚʦʣʥʳ l = 100 ʤ (ʧʝʨʠʦʜ 8 ʩʝʢ.), 

ʩʫʤʤʘʨʥʘʷ ʚʳʩʦʪʘ ʦʪ ʚʧʘʜʠʥʳ ʜʦ ʚʝʨʰʠʥʳ ʩʦʩʪʘʚʣʷʝʪ 12 ʤ (ʧʨʠʣʠʚ/ʦʪʣʠʚ ï 

+9 / -3 ʤ), ʘ ʩʢʦʨʦʩʪʴ ʥʘʙʝʛʘʶʱʝʛʦ ʧʦʪʦʢʘ ʚ ʛʨʝʙʥʝ ʧʨʝʚʳʰʘʝʪ 20 ʫʟʣʦʚ 

ɺ ʨʘʤʢʘʭ ʪʝʦʨʠʠ ɻʝʨʩʪʥʝʨʘ ʧʦʣʝ ʩʢʦʨʦʩʪʠ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʬʦʨʤʘ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ ʥʘ ʛʣʫʙʦʢʦʡ ʚʦʜʝ ʦʮʝʥʠʚʘʝʪʩʷ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʤ 

ʦʧʠʩʘʥʠʝʤ ʪʨʘʝʢʪʦʨʠʡ ʯʘʩʪʠʮ ʞʠʜʢʦʩʪʠ, ʜʚʠʞʫʱʠʭʩʷ ʚ ʣʘʛʨʘʥʞʝʚʳʭ 

(ʣʦʢʘʣʴʥʳʭ) ʢʦʦʨʜʠʥʘʪʘʭ ʧʦ ʮʠʢʣʦʠʜʘʤ ʩ ʧʝʨʝʤʝʥʥʳʤ ʨʘʜʠʫʩʦʤ: 

,)/2cos(),,(

;)/2sin(),,(

/))/2cos((2

/))/2cos((2

llpp

llpp

lp

lp

axaz

W

axaz

W

exazzxaz

exaxzxax

-ÖÖ+Ö

-ÖÖ+Ö

ÖÖÖ+=

ÖÖÖ-=
 (1) 

ʛʜʝ: xW, zW ï ʨʘʩʯʝʪʥʳʝ ʘʧʧʣʠʢʘʪʘ ʠ ʘʙʩʮʠʩʩʘ ʯʘʩʪʠʮ ʞʠʜʢʦʩʪʠ, ʚʢʣʶʯʠʚ-

ʰʠʭʩʷ ʚ ʚʦʣʥʦʚʦʝ ʜʚʠʞʝʥʠʝ ʩ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ: x, z;  a ï 

ʢʦʵʬʬʠʮʠʝʥʪ ʘʤʧʣʠʪʫʜʳ (ʧʦʣʫʚʳʩʦʪʳ) ʚʦʣʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʝʦʨʝʪʠʯʝ-

ʩʢʦʛʦ ʤʘʢʩʠʤʫʤʘ: A = aĀ1,134Āl/(4p). ʆʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʘʨʛʫʤʝʥʪʦʚ ʘ 

ʠ ʭ ʦʛʨʘʥʠʯʝʥʘ: 0 < a Ò 1,0;  z Ò 0. 

ʇʨʦʛʨʝʩʩʠʚʥʳʝ ʚʦʣʥʳ ɻʝʨʩʪʥʝʨʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʝʨʴʝʟʥʫʶ ʦʧʘʩ-

ʥʦʩʪʴ ʜʣʷ ʥʝʫʧʨʘʚʣʷʝʤʦʛʦ ʩʫʜʥʘ ʙʝʟ ʭʦʜʘ (ʈʠʩ. 42), ʪʘʢ ʢʘʢ ʚʩʪʨʝʯʥʳʝ 
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ʪʝʯʝʥʠʷ ʚ ʚʝʨʰʠʥʘʭ ʠ ʚʧʘʜʠʥʘʭ ʚʦʣʥ ʩʪʨʝʤʷʪʩʷ ʧʦʩʪʘʚʠʪʴ ʝʛʦ ʢʦʨʧʫʩ ʣʘ-

ʛʦʤ ʢ ʚʦʣʥʝ, ʧʦʩʣʝ ʯʝʛʦ ʚʦʟʤʦʞʝʥ ʤʦʱʥʳʡ ʩʠʣʦʚʦʡ ʫʜʘʨ ʧʦ ʥʘʜʚʦʜʥʦʤʫ 

ʙʦʨʪʫ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʫʚʣʝʯʝʥʠʝ ʚʩʝʛʦ ʩʫʜʥʘ ʚ ʠʥʪʝʥʩʠʚʥʳʡ ʚʠʭʨʝʚʦʡ 

ʧʦʪʦʢ ʦʙʨʫʰʘʶʱʠʭʩʷ ʛʨʝʙʥʝʡ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ. 

 

ʈʠʩ. 43. ʀʩʧʳʪʘʥʠʝ ʪʝʣʝʫʧʨʘʚʣʷʝʤʦʡ ʤʦʜʝʣʠ ʚ ʫʩʣʦʚʠʷʭ ʧʨʠʙʦʡʥʦʛʦ ʚʦʣʥʝ-

ʥʠʷ. ʇʨʠ ʚʳʭʦʜʝ ʥʘ ʤʝʣʢʦʚʦʜʴʝ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʬʨʦʥʪʦʚ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ ʚʳ-

ʪʷʛʠʚʘʶʪʩʷ, ʧʨʠ ʵʪʦʤ ʢʨʫʪʠʟʥʘ ʛʨʝʙʥʝʡ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ. ʃʙʁʦʡ ʨʝʞʠʤ 

ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʦʙʚʦʜʳ ʢʦʨʧʫʩʘ ʩʧʝʮʠʘʣʴʥʦ 

ʥʝ ʦʧʪʠʤʠʟʠʨʦʚʘʣʠʩʴ ʜʣʷ ʰʪʦʨʤʦʚʦʛʦ ʧʣʘʚʘʥʠʷ, ʩʪʘʥʦʚʠʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ 

ʦʧʘʩʥʳʤ 

ɻʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʰʪʦʨʤʦʚʦʛʦ ʧʣʘʚʘʥʠʷ ʩʪʘʥʦʚʷʪʩʷ 

ʥʘʤʥʦʛʦ ʦʧʘʩʥʝʝ, ʝʩʣʠ ʥʘ ʤʝʣʢʦʚʦʜʴʝ ʛʣʫʙʠʥʘ ʤʦʨʷ ʤʝʥʴʰʝ ʜʣʠʥʳ 

ʰʪʦʨʤʦʚʦʡ ʚʦʣʥʳ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʛʨʫʧʧʦʚʦʡ ʩʪʨʫʢʪʫʨʳ 

ʧʘʢʝʪʦʚ ʚʦʣʥ, ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʚʦʣʥʦʚʳʭ ʬʨʦʥʪʦʚ ʟʘʤʝʪʥʦ ʚʳʪʷʛʠʚʘʝʪʩʷ, 

ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʫʢʣʦʥʝʥʠʝ ʦʪ ʚʩʪʨʝʯʠ ʩ ʦʧʘʩʥʳʤʠ ʛʨʝʙʥʷʤʠ (ʈʠʩ. 43). 

çɼʝʚʪ̫ʳʝ ʚʘʣʳè ʫʞʝ ʥʝ ʚʝʜʫʪ ʩʝʙʷ ʧʦʜʦʙʥʦ ʩʪʦʷʯʠʤ ʚʦʣʥʘʤ ʠ ʙʳʩʪʨʦ 

ʧʝʨʝʤʝɦ ʘʶʪʩʷ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʩ ʧʦʜʜʝʨʞʘʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟ-

ʨʫʰʘɦʁʠʭʩ̫ ʛʨʝʙʥʝʡ, ʠ ʩʧʦʩʦʙʥʳ ʥʘʥʦʩʠʪʴ ʫʜʘʨʳ ʧʦ ʢʦʨʧʫʩʫ ʢʦʨʘʙʣʷ ʩ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ ʚʦʜʥʳʭ ʧʦʪʦʢʦʚ ʚ ʛʨʝʙʥʷʭ ʚʦʣʥ. 

ʅʘ ʛʣʫʙʦʢʦʡ ʚʦʜʝ ʪʨʦʭʦʠʜʘʣʴʥʳʝ ʚʦʣʥʳ ʥʠʢʦʛʜʘ ʥʝ ʭʦʜʷʪ ʧʦʦʜʠ-

ʥʦʯʢʝ. ʇʦʩʣʝ ʦʙʲʝʜʠʥʝʥʠʷ ʚ ʛʨʫʧʧʦʚʳʝ ʩʪʨʫʢʪʫʨʳ ʦʙʨʘʟʫʶʪʩʷ çʜʝʚʷ-

ʪʳʝè ʚʘʣʳ ï ʚʦʣʥʳ-ʫʙʠʡʮʳ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʝʡ ʚʳʩʦʪʳ, ʥʦ ʤʝʥʝʝ 

ʦʧʘʩʥʳʝ ʧʦ ʩʠʣʦʚʦʤʫ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ, ʪ. ʢ. ʩʬʦʨʤʠ-
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ʨʦʚʘʚʰʠʝʩʷ çʜʝʚʪ̫ʳʝè ʚʘʣʳ ʟʥʘʯʠʪʝʣʴʥʦ ʪʝʨʷʶʪ ʚ ʩʢʦʨʦʩʪʠ ʩʚʦʙʦʜʥʦʛʦ 

ʜʚʠʞʝʥʠʷ. ʕʤʧʠʨʠʯʝʩʢʦʝ ʧʦʩʪʨʦʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʷ ʜʣʷ ʛʨʫʧʧʦʚʦʡ 

ʩʪʨʫʢʪʫʨʳ ʪʨʦʭʦʠʜʘʣʴʥʳʭ ʚʦʣʥ ʚʦʟʤʦʞʥʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʣʦʞʝʥʠʷ 

ʚʩʪʨʝʯʥʦʡ ʩʠʩʪʝʤʳ ʨʝʛʫʣʷʨʥʳʭ ʚʦʣʥ ʩ ʬʘʟʦʚʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ: x' = ï

0,889 Ŀ x  ʠ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝʡ ʚʳʩʦʪʦʡ: a' = a/1,286. 
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ʛʜʝ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʪʨʦʭʦʠʜʘʣʴʥʳʭ ʚʦʣʥ ʵʤʧʠʨʠʯʝʩʢʠ ʧʦʜʦʙʨʘʥʳ 

ʪʘʢ, ʯʪʦʙʳ ʧʨʠ ʘ = 1,0 ʫʛʦʣ ʩʢʣʦʥʘ ʚʙʣʠʟʠ ʚʝʨʰʠʥʳ ʧʨʦʛʨʝʩʩʠʚʥʦʡ ʚʦʣ-

ʥʳ (1) ʜʦʩʪʠʛʘʣ 30Á, ʘ ʚ ʩʣʫʯʘʝ ʛʨʫʧʧʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʚʦʣʥ (2) ʫʛʦʣ ʩʢʣʦ-

ʥʘ ʚʙʣʠʟʠ ʚʝʨʰʠʥʳ çʜʝʚʷʪʦʛʦ ʚʘʣʘè ʧʨʝʚʳʰʘʝʪ 45Á (ʪʝʦʨʝʪʠʯʝʩʢʠ ʜʦ 

60Á). ɺʩʪʨʝʯʘ ʩʪʦʣʴ ʢʨʫʪʳʭ ʛʨʝʙʥʝʡ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʫʩʣʦʚʠʡ ʧʣʘʚʘʥʠʷ 

ʚʙʣʠʟʠ ʮʝʥʪʨʦʚ ʰʪʦʨʤʦʚʳʭ ʮʠʢʣʦʥʦʚ, ʛʜʝ ʢʨʦʤʝ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʟʘʨʦʞʜʝʥʠʷ ʜʝʚʷʪʳʭ ʚʘʣʦʚ ʧʨʦʠʩʭʦʜʠʪ ʧʨʷʤʘʷ ʩʫʧʝʨʧʦʟʠʮʠʷ 

ʚʩʪʨʝʯʥʳʭ ʚʦʣʥ ʩ ʢʨʫʪʠʟʥʦʡ ʚʧʣʦʪʴ ʜʦ 1/4, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʳʰʘʝʪ 

ʦʮʝʥʢʠ ʜʣʷ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʚʦʣʥ ʩ ʦʪʥʦʰʝʥʠʝʤ ʚʳʩʦʪʳ ʢ ʜʣʠʥʝ ʧʦʨʷʜʢʘ 

1/7. çɼʝʚʷʪʳʡè ʚʘʣ ʧʨʦʷʚʣʷʝʪ ʩʝʙʷ ʢʘʢ ʩʪʦʷʯʘʷ ʚʦʣʥʘ, ʘ ʜʚʠʞʫʱʠʝʩʷ ʧʝ-

ʨʝʜ ʥʠʤ ʠ ʚʩʣʝʜ ʟʘ ʥʠʤ ʢʨʫʧʥʳʝ ʧʨʦʛʨʝʩʩʠʚʥʳʝ ʚʦʣʥʳ ʩʧʦʩʦʙʥʳ ʦʙʨʫ-

ʰʠʚʘʪʴʩʷ ʥʘ ʩʫʜʥʦ ʤʦʱʥʳʤʠ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʤʠ ʧʦʪʦʢʘʤʠ, ʩ ʞʝʩʪʢʠʤʠ 

ʫʜʘʨʘʤʠ ʧʦ ʩʢʫʣʘʤ ʢʦʨʧʫʩʘ, ʨʝʟʢʦʡ ʢʘʯʢʦʡ, ʠ ʦʧʘʩʥʦʩʪʴʶ ʢʘʪʘʩʪʨʦʬʠʯʝ-

ʩʢʦʛʦ ʧʦʜʥʳʨʠʚʘʥʠʷ ʥʦʩʦʚʦʡ ʧʘʣʫʙʳ ʧʦʜ çʜʝʚʷʪʳʡ ʚʘʣè ʩ ʩʠʣʴʥʳʤ ʥʦ-

ʩʦʚʳʤ ʜʠʬʬʝʨʝʥʪʦʤ ʠ ʥʘ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ ʭʦʜʘ, ʫʩʢʦʨʝʥʥʦʡ ʚ ʜʠʥʘʤʠ-

ʢʝ ʩʢʘʪʳʚʘʥʠʷ ʩ ʛʨʝʙʥʷ ʚ ʛʣʫʙʦʢʫʶ ʚʧʘʜʠʥʫ ʤʝʞʜʫ ʚʦʣʥʘʤʠ. 

Ⱥɝɚɍɑəəɚɝɞɔ ɤɞɚɜɘɚɎɚɏɚ ɖɚɜɌɍɗɑɎɚɒɐɑəɔɫ 

ʅʝʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʡ ʜʣʷ ʰʪʦʨʤʦʚʦʛʦ ʧʣʘʚʘʥʠʷ ʢʦʨʘʙʣʴ ʤʦʞʝʪ 

ʫʢʣʦʥʷʪʴʩʷ ʦʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʩʮʝʥʘʨʠʝʚ ʢʦʨʘʙʣʝʢʨʫʰʝʥʠʷ ʩ ʧʦʤʦɦ ʴʶ 

ʘʢʪʠʚʥʦʛʦ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ, ʝʩʣʠ ʫ ʰʪʫʨʚʘʣʘ ʩʪʦʠʪ ʦʧʳʪʥʳʡ ʨʫʣʝʚʦʡ, ʠ 

ʚʘʭʪʝʥʥʳʡ ʰʪʫʨʤʘʥ ʦʙʣʘʜʘʝʪ ʜʦʩʪʘʪʦʯʥʳʤʠ ʟʥʘʥʠʷʤʠ ʭʦʨʦh ʝʡ ʤʦʨʩʢʦʡ 

ʧʨʘʢʪʠʢʠ. 

ʊʘʢʦʡ ʦʧʳʪ ʰʪʦʨʤʦʚʦʛʦ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʧʨʦʮʝʩʩʝ 

ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʫʜʦʚ, ʤʦʨʝʧʣʘʚʘʪʝʣʠ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴ 

ʠ ʦʮʝʥʠʚʘʪʴ ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʫʯʘʩʪʠʠ ʚ ʠʩʧʳʪʘʥʠʷʭ ʩ ʩʘʤʦʭʦʜʥʳ-
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ʤʠ ʤʦʜʝʣʷʤʠ ʩʫʜʦʚ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʩʠʥʪʝʟʦʤ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʨʝʭʦʜʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʠʙʨʝʞʥʳʭ ʤʦʨʩʢʠʭ ʧʦʣʠʛʦʥʘʭ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʮʠʬʨʦʚʳʝ ʨʝʛʠʩʪʨʘʪʦʨʳ ʢʘʯʢʠ, ʘʢʩʝʣʝʨʦʤʝʪʨʳ ʠ ʨʘ-

ʜʠʦʣʦʢʘʮʠʦʥʥʳʝ ʧʦʩʪʨʦʠʪʝʣʠ ʚʦʣʥʦʚʦʛʦ ʧʦʣʷ ʤʦʛʫʪ ʫʩʧʝʰʥʦ ʧʨʠʤʝ-

ʥʷʪʴʩʷ ʚ ʙʦʨʪʦʚʳʭ ʩʠʩʪʝʤʘʭ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʰʪʦʨʤʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʩʫʜʥʦʤ, ʢʘʢ ʤʠʥʠʤʫʤ ʦʙʝʩʧʝʯʠʚʘʷ ʵʢʩʧʝʨʪʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʠʣʠ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʩʫʜʦʚʦʜʠʪʝʣʷʤ ʦ ʚʳʙʦʨʝ ʢʫʨʩʘ ʠ 

ʩʢʦʨʦʩʪʠ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʭʦʜʘ ʠʣʠ ʙʝʟʦʧʘʩʥʦʛʦ ʰʪʦʨʤʦʚʘʥʠʷ. 

 

ʈʠʩ. 44. ʏʠʩʣʝʥʥʘʷ ʤʦʜʝʣʴ ʚʦʣʥʦʚʦʛʦ ʧʦʣʷ (ʩʚʝʨʭʫ ʩʧʨʘʚʘ) ʧʦʟʚʦʣʷʝʪ ʧʦʩʪʨʦ-

ʠʪʴ ʧʨʦʛʥʦʟʥʳʝ ʧʨʦʬʠʣʠ ʚʦʣʥ, ʩ ʢʦʪʦʨʳʤʠ ʚʩʪʨʝʯʘʝʪʩʷ ʩʫʜʥʦ ʥʘ ʢʫʨʩʘʭ A, ɹ, 

ɺ ʠ ɻ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʥʘ 15Á. ɺ ʮʝʥʪʨʝ ʚʦʣʥʦʚʦʛʦ ʧʦʣʷ ʧʦʢʘʟʘʥ çʜʝʚʷʪʳʡ ʚʘʣè, 

ʦʪ ʚʩʪʨʝʯʠ ʩ ʢʦʪʦʨʳʤ ʣʶʙʦʝ ʩʫʜʥʦ ʚʧʦʣʥʝ ʤʦʞʝʪ ʫʢʣʦʥʠʪʴʩʷ. ʉʧʨʘʚʘ ʚʥʠʟʫ 

ʧʨʠʚʝʜʝʥʳ ʨʝʘʣʴʥʳʝ ʟʘʧʠʩʠ ʢʘʯʢʠ ʩʫʜʥʘ ʚ ʰʪʦʨʤʦʚʦʤ ʤʦʨʝ ʩ ʨʘʟʤʘʭʦʤ ʧʦ ʫʛ-

ʣʘʤ ʢʨʝʥʘ ʜʦ 68Á ʠ ʜʠʬʬʝʨʝʥʪʘ ï 24Á. ʉʣʝʚʘ ʧʨʠʚʝʜʝʥʳ ʘʚʠʘʩʲʝʤʢʠ ʚʦʣʥʦʚʦʛʦ 

ʧʦʣʷ (ʩʚʝʨʭʫ) ʠ ʦʜʠʥ ʢʘʜʨ ʚʠʜʝʦʬʠʣʴʤʘ ʦ ʜʚʠʞʝʥʠʠ ʩʧʘʩʘʪʝʣʴʥʦʛʦ ʩʫʜʥʘ ʚ 

ʫʩʣʦʚʠʷʭ ʫʤʝʨʝʥʥʦʛʦ ʚʦʣʥʝʥʠʷ 

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʰʪʦʨʤʦʚʦʛʦ ʧʣʘʚʘʥʠʷ 

ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʚʢʫʧʝ ʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦʡ ʚʦʣʥʦʩʪʦʡʢʦʡ 

ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʢʦʨʘʙʣʷ, ʯʝʤʫ ʤʦʞʥʦ ʥʘʡʪʠ ʤʥʦʞʝʩʪʚʦ ʧʨʦʪʦʪʠʧʦʚ ʚ ʠʩ-

ʪʦʨʠʯʝʩʢʦʤ ʢʦʨʘʙʣʝʩʪʨʦʝʥʠʠ. 

ɺ ʧʨʘʢʪʠʯʝʩʢʦʤ ʩʫʜʦʚʦʞʜʝʥʠʠ ʪʨʘʜʠʮʠʦʥʥʦ ʦʨʠʝʥʪʠʨʫʶʪʩʷ ʥʘ 

ʚʧʦʣʥʝ ʘʜʝʢʚʘʪʥʳʝ ʤʦʜʝʣʠ ʚʦʣʥʝʥʠʷ (ʈʠʩ. 44), ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ 



 
83 

ʚ ʚʠʜʝ ʥʘʣʦʞʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʥʝʟʘʚʠʩʠʤʳʭ ʩʠʩʪʝʤ ʚʦʣʥ: 1) ʚʝʪʨʦʚʦʝ 

ʚʦʣʥʝʥʠʝ ʩʦʚʧʘʜʘʝʪ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʝʡʩʪʚʠʷ ʚʝʪʨʘ, ʘ ʚʩrʦʪʘ ʠ ʢʨʫʪʠʟʥʘ 

ʚʦʣʥ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʝʣʴʥʦ ʙʦʣʴʰʠʤʠ; 2) ʜʚʝ-ʪʨʠ ʩʠʩʪʝʤʳ ʚʦʣʥ ʟʳʙʠ, 

ʷʚʣʷʶʱʠʭʩʷ ʦʪʛʦʣʦʩʢʘʤʠ ʨʘʥʝʝ ʧʨʦʰʝʜʰʠʭ ʠʣʠ ʦʪʜʘʣʝʥʥʳʭ ʰʪʦʨʤʦʚ, 

ʧʨʠ ʵʪʦʤ ʜʣʠʥʘ ʠ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʚʦʣʥ ʟʳʙʠ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʫ 

ʚʝʪʨʦʚʳʭ, ʘ ʢʨʫʪʠʟʥʘ ï ʤʝʥʴʰʝ. 

ʅʘ ʭʦʜʫ ʢʦʨʘʙʣʷ 2ï3 çʜʝʚʷʪʳʭè ʚʘʣʘ ʧʨʦʭʦʜʷʪ ʧʦ ʙʦʨʪʫ (ʈʠʩ. 44, 

ʩʧʨʘʚʘ ʚʚʝʨʭʫ), ʠ ʣʠʰʴ ʧʦʩʣʝ ʵʪʦʛʦ ʚʦʟʤʦʞʥʦ ʧʨʷʤʦʝ ʩʪʦʣʢʥʦʚʝʥʠʝ ʩ 

ʦʩʦʙʦ ʢʨʫʧʥʦʡ ʰʪʦʨʤʦʚʦʡ ʚʦʣʥʦʡ (ʝʩʣʠ ʨʫʣʝʚʦʡ ʚʝʜʝʪ ʢʦʨʘʙʣʴ ʥʝ çʧʦ 

ʢʦʯʢʘʤè). ʇʨʠʥʠʤʘʷ ʭʘʨʘʢʪʝʨʥʳʡ ʧʝʨʠʦʜ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ ʆʭʦʪʩʢʦʛʦ 

ʤʦʨʷ ʨʘʚʥʳʤ 8 ʩʝʢ, ʜʣʷ ʫʢʣʦʥʝʥʠʷ ʦʪ ʞʝʩʪʢʦʡ ʚʩʪʨʝʯʠ ʩ ʢʨʫʧʥʦʡ ʚʦʣʥʦʡ 

ʥʝʦʙʭʦʜʠʤʘ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦʩʪʴ ʧʨʦʛʥʦʟʘ çʜʝʚʷʪʦʛʦ ʚʘʣʘè ʧʦʨʷʜʢʘ 1ï1,5 

ʤʠʥʫʪ, ʯʪʦ ʚʧʦʣʥʝ ʦʩʫʱʝʩʪʚʠʤʦ ʩ ʧʦʤʦʱʴʶ ʩʦʚʨʝʤʝʥʥʳʭ ʤʠʢʨʦʧʨʦʮʝʩ-

ʩʦʨʦʚ. 

 

ʈʠʩ. 45. ʗʯʝʠʩʪʦ-ʛʨʫʧʧʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʤʦʨʩʢʦʛʦ ʚʦʣʥʝʥʠʷ ʥʘ ʛʣʫʙʦʢʦʡ ʚʦʜʝ, 

ʩʦʩʪʘʚʣʝʥʥʘʷ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʜʘʥʥʳʤ ʦ ʚʦʣʥʝʥʠʠ ʩʫʜʦʚʦʛʦ ʤʝʪʝʦʧʦʩʪʘ: ʚʝʪ-

ʨʦʚʦʝ (l = 60ʤ, t = 6,2ʩ, h = 7,2ʤ, A = 250Á); ʧʝʨʚʘʷ ʠ ʚʪʦʨʘʷ ʩʠʩʪʝʤʳ ʟʳʙʠ 

(l = 100ʤ, t = 8,0ʩ, h = 5,9ʤ, A = 210Á ʠ l = 160ʤ,  t = 10,1ʩ, h = 5,1ʤ, 

A = 270Á). ʀʟʦʣʠʥʠʠ ʫʨʦʚʥʷ ʤʦʨʷ ʧʨʦʚʝʜʝʥʳ ʯʝʨʝʟ 1 ʤ. 

ɺ ʆʭʦʪʩʢʦʤ ʤʦʨʝ, ʩ ʭʘʨʘʢʪʝʨʥʳʤ ʧʝʨʠʦʜʦʤ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ ʧʦ-

ʨʷʜʢʘ 8 ʩʝʢ, ʥʘ ʤʝʣʢʦʚʦʜʴʷʭ ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʧʨʷʤʳʝ ʫʜʘʨʳ 12-ʤʝʪʨʦʚʳʭ 

ʚʦʣʥ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ ʧʦʪʦʢʦʚ ʚʦʜʳ ʚ ʛʨʝʙʥʷʭ ʙʦʣʝʝ 20 ʫʟʣʦʚ, 

ʯʪʦ ʤʦʞʝʪ ʛʨʦʟʠʪʴ ʣʶʙʦʤʫ ʩʫʜʥʫ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ. 

ʀʤʝʥʥʦ ʪʘʢʠʝ ʫʩʣʦʚʠʷ ʰʪʦʨʤʦʚʦʛʦ ʚʦʣʥʝʥʠʷ ʩʢʣʘʜʳʚʘʶʪʩʷ ʧʨʠ ʧʣʘʚʘ-

ʥʠʠ ʚʙʣʠʟʠ ʧʦʙʝʨʝʞʴʷ, ʥʘ ʷʢʦʨʥʳʭ ʩʪʦʷʥʢʘʭ ʠ ʤʝʣʢʦʚʦʜʥʳʭ ʙʘʥʢʘʭ, ʛʜʝ 

ʜʜʝʝʚʚ̫̫ʪʪrrʡʡ  
ʚʚʘʘʣʣ  



 
84 

ʨʳʙʦʣʦʚʥʳʡ ʠ ʢʘʙʦʪʘʞʥʳʡ ʬʣʦʪ ʚʳʥʫʞʜʝʥʳ ʨʘʙʦʪʘʪʴ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ 

ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʩʝʟʦʥʘ. 

ʊʨʝʭʤʝʨʥʘʷ ʷʯʝʠʩʪʘʷ ʤʦʜʝʣʴ ʛʨʫʧʧʦʚʳʭ ʩʪʨʫʢʪʫʨ ʪʨʦʭʦʠʜʘʣʴʥʦʛʦ 

ʚʦʣʥʝʥʠʷ ʥʘ ʛʣʫʙʦʢʦʡ ʚʦʜʝ (ʈʠʩ. 45) ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʟʘʢʦʥʘʤ ʛʠʜʨʦʤʝʭʘ-

ʥʠʢʠ ʚʦʣʥ ʙʦʣʴʰʦʡ ʚʳʩʦʪʳ [3], ʠ ʚʧʦʣʥʝ ʧʨʠʤʝʥʠʤʘ ʜʣʷ ʧʦʠʩʢʦʚʳʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʢʘʢ ʚ ʩʣʫʯʘʝ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʦʝʢʪʥʳʭ ʦʮʝʥʦʢ ʤʦʨʝʭʦʜʥʦʩʪʠ ʥʦʚʳʭ ʩʫʜʦʚ, ʪʘʢ ʠ ʜʣʷ ʢʨʘʪʢʦʩʨʦʯʥʳʭ 

ʧʨʦʛʥʦʟʦʚ ʩʠʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʣʥ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʰʪʦʨ-

ʤʦʚʦʛʦ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʩʪʘʙʠʣʠʟʘʮʠʠ ʢʘʯʢʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ 

ʭʦʜʢʦʩʪʠ ʢʦʨʘʙʣʷ. 

ʐʪʦʨʤʦʚʦʝ ʚʦʣʥʝʥʠʝ ʥʝ ʷʚʣʷʝʪʩʷ ʢʘʪʘʩʪʨʦʬʠʯʥʳʤ, ʩʫʜʦʚʦʜʠʪʝʣʶ 

ʚʩʝʛʜʘ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʙʦʣʴʰʠʝ ʫʯʘʩʪʢʠ ʰʪʦʨʤʦʚʦʛʦ ʤʦʨʷ, ʥʘ ʢʦʪʦʨʳʭ 

ʦʪʩʫʪʩʪʚʫʶʪ ʦʩʦʙʦ ʢʨʫʪʳʝ ʚʦʣʥʳ (ʈʠʩ. 44), ʛʜʝ ʧʦʟʚʦʣʠʪʝʣʴʥʦ ʘʢʪʠʚʥʦʝ 

ʤʘʥʝʚʨʠʨʦʚʘʥʠʝ ʩʫʜʥʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʫʢʣʦʥʝʥʠʷ ʦʪ ʚʩʪʨʝʯʠ ʩ ʛʨʝʙʥʷʤʠ 

ʦʩʦʙʦ ʢʨʫʧʥʳʭ ʚʦʣʥ, ʪʘʢ ʞʝ, ʢʘʢ ʠ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʚʘʣʠʚʘʥʠʷ ʚ 

ʛʣʫʙʦʢʠʝ ʚʧʘʜʠʥʳ ʤʝʞʜʫ ʚʦʣʥʘʤʠ. 

ɺʘʞʥʝʡʰʠʤ ʫʩʣʦʚʠʝʤ ʧʦʜʜʝʨʞʘʥʠʷ ʭʦʨʦʰʝʡ ʰʪʦʨʤʦʚʦʡ ʤʦʨʝ-

ʭʦʜʥʦʩʪʠ ʦʢʝʘʥʩʢʦʛʦ ʩʫʜʥʘ ʷʚʣʷʝʪʩʷ ʧʨʘʚʠʣʴʥʳʡ ʫʯʝʪ ʛʠʜʨʦʜʠʥʘʤʠʯʝ-

ʩʢʠʭ ʩʚʦʡʩʪʚ ʥʝʩʪʘʮʠʦʥʘʨʥʦʛʦ ʪʨʦʭʦʠʜʘʣʴʥʦʛʦ ʚʦʣʥʝʥʠʷ ʩ ʦʙʨʫʰʘʶʱʠ-

ʤʠʩʷ ʛʨʝʙʥʷʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʚʦʜʠʤʳʭ ʢ ʤʦʜʝʣʷʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʩʫʜʥʦʤ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʛʦ ʚʦʣʥʝʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ 

ʢʘʢ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʪʘʢ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʰʪʦʨʤʦʚʦʛʦ ʧʣʘʚʘʥʠʷ (ʚ ʦʪʣʠʯʠʝ 

ʦʪ ʧʨʠʚʳʯʥʳʭ ʥʘʩʪʦʨʦʞʝʥʥʦʩʪʝʡ ʠ ʥʘʩʪʘʚʣʝʥʠʡ ʢ ʧʝʨʝʞʠʜʘʥʠʶ ʫ ʤʦ-

ʨʷ ʩʧʦʢʦʡʥʦʡ ʧʦʛʦʜ )r. 

Ⱥɝɚɍɑəəɚɝɞɔ ɖɚɜɌɍɑɗɨəɚɏɚ ɎɚɗəɚɚɍɜɌɓɚɎɌəɔɫ ɔ Ɏɗɔɫəɔɑ 

ɚɍɎɚɐɚɎ əɌ ɎɚɓɐɑɕɝɞɎɔɑ ɤɞɚɜɘɚɎɧɡ Ɏɚɗə 

ʀʩʭʦʜʥʳʡ ʧʦʠʩʢ ʦʧʪʠʤʘʣʴʥʦʡ ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʢʦʨʘʙʣʷ ʤʦʞʝʪ ʚʳ-

ʧʦʣʥʷʪʴʩʷ ʥʘ ʦʩʥʦʚʝ ʩʝʨʠʠ ʧʦʚʝʨʦʯʥʳʭ ʨʘʩʯʝʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʪʝ-

ʛʨʘʣʘ ɼʞʦʥʘ ɻʝʥʨʠ ʄʠʯʝʣʣʘ [62, Michell J.H. 1898], ʬʠʟʠʯʝʩʢʘʷ ʠ ʛʝʦ-

ʤʝʪʨʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʢʦʪʦʨʦʛʦ ʚʳʷʚʣʷʝʪ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʢʦʨʘ-

ʙʝʣʴʥʳʤ ʚʦʣʥʦʦʙʨʘʟʦʚʘʥʠʝʤ ʥʘ ʙʦʣʴʰʠʭ ʩʢʦʨʦʩʪʷʭ ʭʦʜʘ ʠ ʩʠʣʦʚʳʤ ʚʦʟ-

ʜʝʡʩʪʚʠʝʤ ʥʘ ʢʦʨʧʫʩ ʢʦʨʘʙʣʷ ʩʦ ʩʪʦʨʦʥʳ ʤʦʨʩʢʦʛʦ ʚʦʣʥʝʥʠʷ. ɺ ʧʨʘʢʪʠ-

ʯʝʩʢʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʠʤʝʝʪʩʷ 

ʚʧʦʣʥʝ ʜʦʩʪʘʪʦʯʥʳʡ ʚʳʙʦʨ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʭ ʩʠʣ, 
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ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʪʦʨʳʭ ʚʜʦʣʴ ʢʦʨʧʫʩʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʫʜʦʚʳʭ ʦʙʚʦʜʦʚ. 
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ɺʩʝ ʚʝʣʠʯʠʥʳ ʚ ʠʥʪʝʛʨʘʣʝ ʄʠʯʝʣʣʘ ʧʨʠʚʝʜʝʥʳ ʢ ʨʘʟʤʝʨʥʳʤ ʬʠʟʠʯʝʩʢʠʤ 

ʬʫʥʢʮʠʷʤ ʠ ʘʨʛʫʤʝʥʪʘʤ: Rx ï ʩʠʣʦʚʘʷ ʨʝʘʢʮʠʷ ʢʦʨʘʙʝʣʴʥʦʛʦ ʚʦʣʥʦʦʙʨʘ-

ʟʦʚʘʥʠʷ ʥʘ ʩʢʦʨʦʩʪʠ ʭʦʜʘ V0;  A(l) ï ʘʤʧʣʠʪʫʜʘ ʠʟʣʫʯʘʝʤʦʡ ʢʦʨʘʙʝʣʥɹʦʡ 

ʚʦʣʥʳ;  l/ȿM =  ï ʩʦʦʪʥʦʰʝʥʠʝ ʜʣʠʥ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦʧʝʨʝʯʥʦʡ 

ʚʦʣʥʳ L ʢ ʨʘʩʯʝʪʥʦʡ ʬʘʟʦʚʦʡ ʚʦʣʥʝ l;  k = 2 Ŀ p / l = g /( V0
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ʈʠʩ. 46. ɺʦʣʥʦʦʙʨʘʟʦʚʘʥʠʝ, ʢʘʢ ʧʨʦʮʝʩʩ ʦʪʨʘʞʝʥʠʷ ʚʦʣʥ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨ-

ʧʫʩʘ ʢʦʨʘʙʣʷ. ɺ ʟʦʥʘʭ A+S ʠ SïB ʧʨʦʠʩʭʦʜʠʪ ʨʦʩʪ ʛʨʝʙʥʷ ʪʨʦʭʦʠʜʘʣʴʥʦʡ ʚʦʣ-

ʥʳ, ʥʝʩʧʦʩʦʙʥʦʡ ʦʪʦʨʚʘʪʴʩʷ ʦʪ ʢʦʨʧʫʩʘ ʩʫʜʥʘ. 

ʌʠʟʠʢʦ-ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦ-

ʮʝʩʩʦʚ ʚ ʠʥʪʝʛʨʘʣʝ ʄʠʯʝʣʣʘ ʧʦʢʘʟʳʚʘʝʪ ʤʝʭʘʥʠʟʤ ʦʪʨʘʞʝʥʠʷ ʦʪ ʢʦʨʧʫʩʘ 

ʢʦʨʘʙʣʷ ʚʥʝʰʥʠʭ ʚʦʣʥ, ʥʘʙʝʛʘʶʱʠʭ ʧʦʜ ʢʦʩʳʤʠ ʫʛʣʘʤʠ J ʚ ʜʠʘʧʘʟʦʥʝ 

ʜʣʠʥ: l Í [ 0 · L = 2ÖpÖV0
2
/g], ʛʜʝ: L ï ʜʣʠʥʘ ʧʦʧʝʨʝʯʥʦʡ ʢʦʨʘʙʝʣʴʥʦʡ 
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ʚʦʣʥʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʩʢʦʨʦʩʪʠ ʭʦʜʘ V0. ɺ ʨʘʩʯʝʪʘʭ ʫʯʠʪʳʚʘʝʪʩʷ, ʯʪʦ 

ʚ ʦʢʦʥʝʯʥʦʩʪʷʭ ʢʦʨʧʫʩʘ ʢʦʨʘʙʝʣʴʥʘʷ ʚʦʣʥʘ ʥʝ ʤʦʞʝʪ ʦʪʦʨʚʘʪʴʩʷ ʦʪ ʢʦʨ-

ʧʫʩʘ ʠ ʚʦʣʥʦʚʳʝ ʧʨʦʮʝʩʩʳ ʟʘʤʝʥʷʶʪʩʷ ʫʜʘʨʥʳʤ ʩʫʤʤʠʨʦʚʘʥʠʝʤ ʘʤʧʣʠ-

ʪʫʜ ʢʦʨʦʪʢʠʭ ʚʦʣʥ ʚ ʬʦʨʤʝ ʧʨʦʩʪʦʛʦ ʠʩʪʦʯʥʠʢʘ ʞʠʜʢʦʩʪʠ ʚʙʣʠʟʠ ʩʫʜʦ-

ʚʦʡ ʦʙʰʠʚʢʠ. 

ɺ ʯʘʩʪʥʦʤ ʩʣʫʯʘʝ ʦʧʪʠʤʠʟʘʮʠʷ ʢʦʨʘʙʝʣʴʥʳʭ ʦʙʚʦʜʦʚ ʩʚʦʜʠʪʩʷ ʢ 

ʧʦʠʩʢʫ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʦʨʤ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʦʪʨʘʞʘʶʱʝʡ ʩʧʦʩʦʙʥʦ-

ʩʪʴʶ ʚ ʩʧʝʢʪʨʝ ʧʝʨʠʦʜʦʚ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ, ʯʪʦ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʦ-

ʧʫʩʢʘ ʰʪʦʨʤʦʚʦʡ ʚʦʣʥʳ ʯʝʨʝʟ ʢʦʨʧʫʩ ʢʦʨʘʙʣʷ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʠʩʢʘʞʝ-

ʥʠʷʤʠ, ʠ ʯʪʦ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʡ ʚʝʨ-

ʪʠʢʘʣʴʥʦʡ ʠ ʢʠʣʝʚʦʡ ʢʘʯʢʠ ʢʦʨʘʙʣʷ ʥʘ ʢʨʫʧʥʦʤ ʰʪʦʨʤʦʚʦʤ ʚʦʣʥʝʥʠʠ. 

2.1. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʤʦʨʝʭʦʜʩʪʚʘ ʜʦʩʪʠʛʘʝʪʩʷ ʤʦʨʝʭʦʜʥʳʤʠ 

ʢʘʯʝʩʪʚʘʤʠ ʩʫʜʦʚ ʚ ʩʣʦʞʥʳʭ ʠ ʰʪʦʨʤʦʚʳʭ ʫʩʣʦʚʠʷʭ ʧʣʘʚʘʥʠʷ 

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʫʜʥʘ ʚʩʝʮʝʣʦ ʟʘʚʠʩʠʪ ʦʪ ʫʩʣʦ-

ʚʠʡ ʦʢʝʘʥʩʢʦʛʦ ʧʣʘʚʘʥʠʷ, ʦʪ ʩʫʤʤʘʨʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟ-

ʜʝʡʩʪʚʠʷ ʥʘ ʢʦʨʧʫʩ ʠ ʥʘʜʩʪʨʦʡʢʠ ʩʦ ʩʪʦʨʦʥʳ ʰʪʦʨʤʦʚʦʛʦ ʚʝʪʨʘ ʠ ʚʦʣʥʝ-

ʥʠʷ. ɽʩʣʠ ʩʠʣʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʚʝʣʠʢʦ, ʪʦ ʩʫʜʥʦ ʪʝʨʷʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚ ʟʘʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʣʠʰʘʝʪʩʷ ʚʦʟʤʦʞʥʦ-

ʩʪʠ ʘʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʫʜʦʚʳʭ ʤʝʭʘʥʠʟʤʦʚ ʠ ʚʦʦʨʫʞʝʥʠʡ. ʅʝ-

ʩʢʦʣʴʢʦ ʧʨʦʱʝ ʬʦʨʤʫʣʠʨʫʶʪʩʷ ʧʨʦʝʢʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʣʘʚʘʥʠʷ ʠʩʢʣʶ-

ʯʠʪʝʣʴʥʦ ʧʦ ʪʠʭʦʡ ʧʦʛʦʜʝ, ʦʜʥʘʢʦ ʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝʣʴʟʷ ʧʨʝʥʝʙʨʝʛʘʪʴ 

ʰʪʦʨʤʦʚʦʡ ʤʦʨʝʭʦʜʥʦʩʪʴʶ, ʭʦʪʷ ʙʳ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ 

ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʫʢʣʦʥʝʥʠʷ ʦʪ ʟʘʚʝʜʦʤʦ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʭ ʦʧʘʩʥʳʭ ʷʚʣʝ-

ʥʠʡ ʥʘ ʤʦʨʝ. 

ʄʦʨʝʭʦʜʩʪʚʦ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ʈʦʩʩʠʠ, ʢʨʦʤʝ ʰʪʦʨʤʦʚʳʭ ʠ ʣʝ-

ʜʦʚʳʭ ʫʩʣʦʚʠʡ, ʦʩʣʦʞʥʷʝʪʩʷ ʝʱʝ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʦʙʫʩʪʨʦʝʥʥʳʭ ʧʦʨʪʦʚ-

ʫʙʝʞʠʱ, ʦʪʯʝʛʦ ʜʘʞʝ ʥʘ ʢʘʙʦʪʘʞʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʷʭ ʜʦʧʫʩʪʠʤʦ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʬʣʦʪʘ ʪʦʣʴʢʦ ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʰʪʦʨʤʦʚʳʤʠ ʤʦʨʝʭʦʜʥʳʤʠ ʢʘʯʝ-

ʩʪʚʘʤʠ. 

ɿʘ ʨʝʜʢʠʤ ʠʩʢʣʶʯʝʥʠʝʤ ʜʦʩʪʠʞʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ ʰʪʦʨʤʦʚʦʡ ʤʦ-

ʨʝʭʦʜʥʦʩʪʠ ʤʦʞʝʪ ʩʝʨʴʝʟʥʦ ʧʨʦʪʠʚʦʨʝʯʠʪʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ ʪʨʝʙʦʚʘ-

ʥʠʷʤ ʢ ʩʫʜʥʫ ʢʘʢ ʢ ʧʣʘʚʫʯʝʡ ʧʣʘʪʬʦʨʤʝ ʜʣʷ ʛʨʫʟʦʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺ 

ʨʝʘʣʴʥʦʡ ʤʦʨʩʢʦʡ ʧʨʘʢʪʠʢʝ ʜʦʩʪʠʞʝʥʠʝ ʧʨʝʚʦʩʭʦʜʥʳʭ ʤʦʨʝʭʦʜʥʳʭ ʢʘ-

ʯʝʩʪʚ ʩʢʘʟʳʚʘʝʪʩʷ ʣʠʰʴ ʥʘ ʵʩʪʝʪʠʯʝʩʢʦʤ ʦʙʣʠʢʝ ʩʫʜʥʘ ʚ ʮʝʣʦʤ, ʜʘʚʘʷ 
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ʤʦʨʷʢʘʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʠʟʨʝʯʝʥʠʷ, ʯʪʦ çʥʘ ʙʦʨʪʫ ʢʨʘʩʠʚʦʛʦ ʢʦʨʘʙʣʷ ʥʝʪ 

ʥʠʯʝʛʦ ʣʠʥhʝʛʦè. 

ȼɑɒɔɘ ɤɞɚɜɘɚɎɚɏɚ ɡɚɐɌ əɌɎɝɞɜɑɣɟ ɔ ɛɚ Ɏɚɗəɑ 

ɼʣʷ ʤʥʦʛʠʭ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʨʘʙʣʝʡ ʰʪʦʨʤʦʚʘʥʠʝ ʥʦʩʦʤ ʥʘ ʚʦʣʥʫ 

ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʦ ʚʦʟʤʦʞʥʳʤ ʨʝʞʠʤʦʤ ʙʝʟʦʧʘʩʥʦʛʦ ʧʣʘʚʘʥʠʷ ʚ 

ʫʩʣʦʚʠʷʭ ʫʨʘʛʘʥʥʦʛʦ ʚʝʪʨʘ ʠ ʚʦʣʥʝʥʠʷ. ʋʜʝʨʞʘʥʠʝ ʰʪʦʨʤʦʚʦʛʦ ʢʫʨʩʘ 

ʪʨʝʙʫʝʪ ʦʩʦʙʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʫʣʝʚʦʛʦ (ʘʚʪʦʨʫʣʝʚʦʛʦ) ʠ ʧʦʚʳʰʝʥʥʦʡ 

ʥʘʛʨʫʟʢʠ ʥʘ ʛʣʘʚʥʳʭ ʜʚʠʛʘʪʝʣʷʭ ʠ ʨʫʣʝʚʳʭ ʤʘʰʠʥʘʭ (ʈʠʩ. 47), ʧʦʩʪʦʷʥ-

ʥʦ ʧʦʜʚʝʨʛʘʶʱʠʭʩʷ ʯʨʝʟʤʝʨʥʳʤ ʧʝʨʝʛʨʫʟʢʘʤ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʡ 

ʢʘʯʢʠ ʠ ʦʛʦʣʝʥʠʷ ʛʨʝʙʥʳʭ ʚʠʥʪʦʚ ʚ ʢʦʨʤʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʢʦʨʧʫʩʘ. ɺ 

ʩʣʫʯʘʝ ʘʚʘʨʠʠ ʛʣʘʚʥʦʡ ʤʘʰʠʥʳ ʠʣʠ ʨʫʣʝʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʘʩʩʠʚʥʳʡ ʚʳ-

ʭʦʜ ʥʘ ʢʫʨʩ ʥʘ ʚʦʣʥʫ ʚʦʟʤʦʞʝʥ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʰʪʦʨʤʦʚʳʭ ʧʘʨʫʩʦʚ ʠʣʠ 

ʧʣʘʚʫʯʠʭ ʷʢʦʨʝʡ ʢʘʢ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʩʨʝʜʩʪʚʘ ʩʧʘʩʝʥʠʷ ʠʣʠ ʰʪʦʨʤʦʚʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʪʘʨʠʥʥʳʭ ʧʘʨʫʩʥʠʢʦʚ ʠ ʢʦʨʘʙʣʝʡ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʦʡ 

ʤʦɦʥʦʩʪʴʶ ʜʚʠʛʘʪʝʣʝʡ. ʂʠʣʝʚʘʷ ʢʘʯʢʘ ʠ ʧʨʦʜʦʣʴʥʳʝ ʠʟʛʠʙʥʳʝ ʥʘʛʨʫʟʢʠ 

ʥʘ ʢʦʨʧʫʩ ʢʦʨʘʙʣʷ ʜʦʩʪʠʛʘʶʪ ʥʘ ʵʪʦʤ ʢʫʨʩʝ ʩʚʦʠʭ ʵʢʩʪʨʝʤʘʣʥɹʳʭ ʟʥʘʯʝ-

ʥʠʡ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʢʦʨʦʩʪʠ ʭʦʜʘ ʚʦʟʨʘʩʪʘʝʪ ʨʘʟʤʘʭ ʢʠʣʝʚʦʡ ʢʘʯʢʠ, 

ʧʦʚ̫ʣʷʝʪʩʷ ʦʧʘʩʥʦʩʪʴ ʩʦʢʨʫʰʠʪʝʣʴʥʳʭ ʫʜʘʨʦʚ ʚʩʪʨʝʯʥʳʭ ʚʦʣʥ ʧʦ ʰʠʨʦ-

ʢʠʤ ʥʦʩʦʚʳʤ ʩʢʫʣʘʤ, ʧʘʣʫʙʘʤ ʠ ʥʘʜʩʪʨʦʡʢʘʤ, ʘ ʪʘʢʞʝ ʜʥʠʱʝʚʦʛʦ ʩʣʝ-

ʤʠʥʛʘ ʠ ʛʣʫʙʦʢʦʡ ʟʘʨʳʚʘʝʤʦʩʪʠ ʧʦʜ ʚʩʪʨʝʯʥʫʶ ʚʦʣʥʫ. 

 

ʈʠʩ. 47. ʈʳʙʦʣʦʚʥʳʝ ʪʨʘʫʣʝʨʳ (ʩʣʝʚʘ) ʠ ʩʫʜʘ ʤʘʣʦʛʦ ʚʦʜʦʠʟʤʝʱʝʥʠʷ (ʩʧʨʘʚʘ) 

ʥʫʞʜʘʶʪʩʷ ʚ ʧʦʚʳʰʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʛʣʘʚʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʜʣʷ ʫʜʝʨʞʘʥʠʷ 

ʰʪʦʨʤʦʚʦʛʦ ʭʦʜʘ ʠ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʥʘ ʢʫʨʩʝ ʧʦ ʚʦʣʥʝ ʠʣʠ ʥʦʩʦʤ ʥʘ ʚʦʣʥʫ. 

ɽʩʣʠ ʞʝ ʥʦʩʦʚʳʝ ʦʙʚʦʜʳ ʢʦʨʘʙʣʷ ʦʧʪʠʤʠʟʠʨʦʚʘʥʳ ʜʣʷ ʰʪʦʨʤʦʚʦ-

ʛʦ ʧʣʘʚʘʥʠʷ, ʠʤʝʶʪ ʤʘʣʳʡ ʥʘʜʚʦʜʥʦʡ ʦʙʲʝʤ, ʟʘʚʘʣ ʙʦʨʪʘ ʠ ʬʦʨʰʪʝʚʥʷ ʚ 
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ʥʦʩʦʚʦʡ ʯʘʩʪʠ, ʧʦʜʦʙʥʦ ʠʩʪʦʨʠʯʝʩʢʠʤ ʢʦʨʘʙʣʷʤ ʢʦʥʮʘ XIX  ʚʝʢʘ, ʪʦ ʙʝʟ 

ʯʨʝʟʤʝʨʥʳʭ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʝʨʝʛʨʫʟʦʢ ʚʦʟʤʦʞʥʦ ʫʚʝʣʠʯʝʥʠʝ ʭʦʜʘ 

ʠ ʜʦʩʪʠʞʝʥʠʝ ʨʝʞʠʤʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʚʠʜʠʤʳʡ ʧʝʨʠʦʜ ʚʩʪʨʝʯʥʳʭ ʚʦʣʥ 

ʩʪʘʥʝʪ ʤʝʥʴʰʝ ʩʦʙʩʪʚʝʥʥʳʭ ʧʝʨʠʦʜʦʚ ʧʨʦʜʦʣʴʥʦʡ ʢʘʯʢʠ ʢʦʨʧʫʩʘ. ɹʝʟ-

ʫʩʣʦʚʥʦ, ʧʣʘʚʥʦʩʪʠ ʢʠʣʝʚʦʡ ʢʘʯʢʠ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʟʘʦʩʪʨʝʥʠʝ ʠ 

ʫʤʝʥʴʰʝʥʠʝ ʧʦʣʥʦʪʳ ʥʦʩʦʚʳʭ ʚʘʪʝʨʣʠʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘʜʚʦʜʥʳʭ, ʯʪʦ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʩʠʣʦʚʳʭ ʥʘʛʨʫʟʦʢ ʧʨʠ ʚʳʩʦʢʦʩʢʦ-

ʨʦʩʪʥʦʤ ʢʦʥʪʘʢʪʝ ʩ ʛʨʝʙʥʷʤʠ ʚʩʪʨʝʯʥʳʭ ʚʦʣʥ. 

ʅʘ ʢʫʨʩʝ ʧʦ ʚʦʣʥʝ ʢʠʣʝʚʘʷ ʢʘʯʢʘ ʩʪʘʥʦʚʠʪʩʷ ʧʣʘʚʥʦʡ, ʘ ʩʫʜʥʦ ʧʨʠ-

ʦʙʨʝʪʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʝʣʴʬʠʥʠʨʦʚʘʥʠʷ (ʈʠʩ. 47, ʩʣʝʚʘ) ï ʩʚʦʙʦʜʥʦʛʦ 

ʜʚʠʞʝʥʠʷ ʩʦ ʩʢʦʨʦʩʪʴʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ. ʕʪʦ ʢʨʘʡʥʝ 

ʦʧʘʩʥʳʡ ʨʝʞʠʤ ʧʣʘʚʘʥʠʷ.  

ʅʘ ʭʦʜʫ ʧʦ ʚʦʣʥʝ ʢʦʨʘʙʣʴ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʝʥ ʜʝʨʞʘʪʴ ʧʨʝʜʝʣʴʥʦ 

ʧʦʣʥʳʡ ʭʦʜ ʚʧʝʨʝʜ. ʇʦʪʦʢ ʦʪ ʛʨʝʙʥʳʭ ʚʠʥʪʦʚ, ʥʘʙʨʘʩʳʚʘʝʤʳʡ ʥʘ ʧʝʨʦ 

ʨʫʣʷ, ʜʦʣʞʝʥ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʠʥʪʝʥʩʠʚʥʳʤ, ʯʪʦʙʳ ʛʨʝʙʝʥʴ ʚʦʣʥʳ, ʜʦ-

ʛʦʥʷʶʱʠʡ ʢʦʨʘʙʣʴ, ʥʝ ʩʤʦʛ ʦʩʣʘʙʠʪʴ ʠʣʠ ʨʝʚʝʨʩʠʨʦʚʘʪʴ ʫʧʨʘʚʣʷʶʱʝʝ 

ʜʝʡʩʪʚʠʝ ʧʝʨʘ ʨʫʣʷ. ɽʩʣʠ ʝʩʪʴ ʩʦʤʥʝʥʠʝ ʚ ʨʘʙʦʪʝ ʨʫʣʝʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, 

ʪʦ ʚʘʭʪʝʥʥʦʤʫ ʰʪʫʨʤʘʥʫ ʣʫʯʰʝ ʚʳʡʪʠ ʥʘ ʢʦʨʤʫ ʢʦʨʘʙʣʷ ʠ ʫʙʝʜʠʪʴʩʷ, 

ʯʪʦ ʚʟʙʫʨʫʥʝʥʥʳʡ ʧʦʪʦʢ ʠʟ ʧʦʜ ʛʨʝʙʥʳʭ ʚʠʥʪʦʚ ʥʝ ʧʦʜʘʚʣʷʝʪʩʷ ʧʨʠ ʧʦʜ-

ʙʨʘʩʳʚʘʥʠʠ ʢʦʨʤʦʚʦʛʦ ʧʦʜʟʦʨʘ ʥʘ ʛʨʝʙʥʝ ʜʦʛʦʥʷʶʱʝʡ ʚʦʣʥʳ. ɽʩʣʠ ʞʝ 

ʵʪʦ ʫʩʣʦʚʠʝ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ, ʯʪʦ ʚʧʦʣʥʝ ʝʩʪʝʩʪʚʝʥʥʦ ʜʣʷ ʤʘʣʦʤʦʥɦʳʭ 

ʨʳʙʦʣʦʚʥʳʭ ʩʫʜʦʚ, ʪʦ ʧʨʠ ʫʜʘʨʝ ʜʝʚʷʪʦʛʦ ʚʘʣʘ ʧʦʜ ʢʦʨʤʦʚʫʶ ʨʘʢʦʚʠʥʫ 

ʚʤʝʩʪʦ ʫʜʝʨʞʘʥʠʷ ʩʫʜʥʘ ʥʘ ʢʫʨʩʝ ʨʫʣʝʚʦʡ ʤʦʞʝʪ ʟʘʣʦʞʠʪʴ ʢʨʫʪʫʶ ʮʠʨ-

ʢʫʣʷʮʠʶ, ʯʪʦ ʛʨʦʟʠʪ ʙʳʩʪʨʳʤ ʦʧʨʦʢʠʜʳʚʘʥʠʝʤ (ʬɻʬʝʢʪ ʙʨʦʯʠʥʛʘ). 

 

ʈʠʩ. 48. ʂʨʝʡʩʝʨ ɸʚʨʦʨʘ ʥʘ ʭʦʜʫ ʧʦ ʰʪʦʨʤʦʚʦʡ ʚʦʣʥʝ (ʩʣʝʚʘ). ʅʘʜʚʦʜʥʳʡ 

ʦʙʲʝʤ ʢʦʨʧʫʩʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʣʠʢ (ʩʧʨʘʚʘ), ʦʜʥʘʢʦ ʦʙʚʦʜʳ ʚ ʮʝʣʦʤ ʠ ʬʦʨʤʘ 

ʥʘʜʚʦʜʥʦʛʦ ʙʦʨʪʘ ʷʚʣʷʶʪʩʷ ʥʘʠʣʫʯʰʠʤʠ ʦʙʨʘʟʮʘʤʠ ʠʥʞʝʥʝʨʥʦʡ ʧʨʘʢʪʠʢʠ 

ʤʦʨ̫ʢʦʚ-ʢʦʨʘʙʝʣʦʚ ʥʘʯʘʣʘ XX ʚʝʢʘ 
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ʐʪʦʨʤʦʚʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢʦʨʧʫʩʘ ʧʨʠ ʧʣʘʚʘʥʠʠ ʧʦ ʚʦʣʥʝ ʜʦʩʪʠʛʘ-

ʝʪʩʷ ʫʩʪʨʦʡʩʪʚʦʤ ʫʟʢʦʡ ʢʨʝʡʩʝʨʩʢʦʡ ʢʦʨʤʳ (ʈʠʩ. 48) ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘ-

ʣʳʤ ʦʙʲʝʤʦʤ ʠ ʟʘʦʩʪʨʝʥʥʳʤʠ ʥʘʜʚʦʜʥʳʤʠ ʚʘʪʝʨʣʠʥʠʷʤʠ ʚ ʢʦʨʤʦʚʦʡ 

ʦʢʦʥʝʯʥʦʩʪʠ. ʊʘʢʦʡ ʢʦʨʧʫʩ ʥʝ ʜʦʧʫʩʪʠʪ ʨʝʟʢʦʛʦ ʧʦʜʙʨʘʩʳʚʘʥʠʷ ʢʦʨʤʳ 

ʜʦʛʦʥʷʶɦ ʝʡ ʚʦʣʥʦʡ ʠ ʫʜʝʨʞʠʪ ʚʠʥʪʦʨʫʣʝʚʦʡ ʢʦʤʧʣʝʢʩ ʥʘ ʜʦʩʪʘʪʦʯʥʦʤ 

ʟʘʛʣʫʙʣʝʥʠʠ, ʛʜʝ ʪʨʦʭʦʠʜʘʣʴʥʦʝ ʧʦʣʝ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʩʥʠʞʝʥʠʷ ʩʢʦ-

ʨʦʩʪʠ ʪʝʯʝʥʠʡ ʧʦʜ ʛʨʝʙʥʷʤʠ ʚʦʣʥ ʫʤʝʥʴʰʠʪ ʦʧʘʩʥʦʩʪʴ ʨʝʚʝʨʩʠʚʥʦʡ ʨʘ-

ʙʦʪʳ ʧʝʨʘ ʨʫʣʷ. 

ȬɖɞɔɎəɧɕ ɡɚɐ ɎɜɌɓɜɑɓ ɤɞɚɜɘɚɎɚɕ Ɏɚɗəɑ 

ʐʪʦʨʤʦʚʘʥʠʝ ʤʘʣʳʤʠ ʭʦʜʘʤʠ ʥʦʩʦʤ ʥʘ ʚʦʣʥʫ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʨʝʟʢʦʡ ʠ ʠʟʤʘʪʳʚʘʶʱʝʡ ʢʠʣʝʚʦʡ ʢʘʯʢʦʡ. ɽʩʣʠ ʤʦʨʝʭʦʜʥʳʝ ʢʘʯʝʩʪʚʘ 

ʩʫʜʥʘ ʧʦʟʚʦʣʷʶʪ (ʦʪʩʫʪʩʪʚʫʶʪ ʙʫʣʴʙ ʠ ʨʘʟʚʝʩʠʩʪʳʝ ʩʢʫʣʳ ʚ ʥʦʩʦʚʦʡ 

ʦʢʦʥʝʯʥʦʩʪʠ), ʪʦ ʚ ʰʪʦʨʤʦʚʫʶ ʧʦʛʦʜʫ ʤʦʞʥʦ ʚʳʙʠʨʘʪʴ ʭʦʜ ʚʨʘʟʨʝʟ 

ʚʦʣʥʝ ï ʙʝʡʜʝʚʠʥʜ. ʂʦʨʘʙʣʴ ʧʨʠʦʙʨʝʪʘʝʪ ʭʦʜʢʦʩʪʴ ʠ ʥʘʯʠʥʘʝʪ ʦʪʩʣʝʞʠ-

ʚʘʪʴ ʫʜʣʠʥʝʥʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʚʦʣʥ (ʈʠʩ. 49) ʧʨʠ ʚʧʦʣʥʝ ʫʤʝʨʝʥʥʦʤ ʚʦʟ-

ʨʘʩʪʘʥʠʠ ʙʦʨʪʦʚʦʡ ʢʘʯʢʠ. 

ʈʘʙʦʪʘʶʱʠʝ ʤʘʰʠʥʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʫʜʝʨʞʘʥʠʝ ʢʦʨʤʦʚʦʛʦ ʧʦʜʟʦʨʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ ʤʦʨʷ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʙʱʫʶ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʛʨʝʙʥʳʭ ʚʠʥʪʦʚ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʫʧʨʘʚʣʷʝʤʦʩʪʠ. ʅʝʚʦʟ-

ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʞʝʩʪʢʦʛʦ ʠ ʫʧʨʘʚʣʷʝʤʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʣʥʳ ʜʣʷ ʢʦʨʤʦʚʦʡ ʠ ʥʦʩʦʚʦʡ ʯʘʩʪʝʡ ʢʦʨʧʫʩʘ ʦʜ-

ʥʦʚʨʝʤʝʥʥʦ. ʇʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʥʦʩʦʚʘʷ ʯʘʩʪʴ ʢʦʨʘʙʣʷ ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʣ-

ʥʦʩʪʴʶ ʨʘʩʢʨʝʧʦʱʝʥʘ ʠ ʜʦʧʫʩʢʘʪʴ ʩʚʦʙʦʜʥʦʝ ʨʳʩʢʘʥʠʝ ʠ ʙʝʟʫʜʘʨʥʦʝ 

ʚʝʨʪʠʢʘʣʴʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʚ ʪʝʤʧʝ ʢʠʣʝʚʦʡ ʢʘʯʢʠ. 

ɼʚʠʞʝʥʠʝ ʢʦʩʳʤ ʢʫʨʩʦʤ ʧʦ ʚʦʣʥʝ ï ʙʘʢʰʪʘʛ ï ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 

ʫʢʣʦʥʝʥʠʷ ʦʪ ʚʩʪʨʝʯʠ ʩ ʪʘʡʬʫʥʘʤʠ ʠʣʠ ʜʣʷ ʫʩʢʦʨʝʥʥʦʛʦ ʚʳʭʦʜʘ ʠʟ ʮʝʥ-

ʪʨʘ ʰʪʦʨʤʦʚʦʛʦ ʮʠʢʣʦʥʘ. ɼʣʷ ʵʪʦʛʦ ʠʤʝʶʪʩʷ ʚʩʝ ʫʩʣʦʚʠʷ: ʢʠʣʝʚʘʷ ʠ ʙʦʨ-

ʪʦʚʘʷ ʢʘʯʢʠ ʩʪʘʥʦʚʷʪʩʷ ʧʣʘʚʥʳʤʠ; ʩʢʦʨʦʩʪʴ ʭʦʜʘ ʢʦʨʘʙʣʷ ʟʥʘʯʠʪʝʣʴʥʦ 

ʚʦʟʨʘʩʪʘʝʪ ʟʘ ʩʯʝʪ ʵʥʝʨʛʠʠ ʧʦʧʫʪʥʳʭ ʚʦʣʥ. ʆʜʥʘʢʦ, ʝʩʣʠ ʥʘʜʚʦʜʥʘʷ ʬʦʨ-

ʤʘ ʢʦʨʧʫʩʘ, ʧʦʜʚʦʜʥʳʝ ʦʙʚʦʜʳ ʠ ʚʠʥʪʦʨʫʣʝʚʦʡ ʢʦʤʧʣʝʢʩ ʢʦʨʘʙʣʷ ʥʝ ʦʧ-

ʪʠʤʠʟʠʨʦʚʘʥʳ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʵʪʦʛʦ ʨʝʞʠʤʘ ʰʪʦʨʤʦʚʦʛʦ ʭʦʜʘ, ʪʦ ʢʦʩʦʡ 

ʢʫʨʩ ʧʦ ʚʦʣʥʝ ʩʪʘʥʦʚʠʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʦʧʘʩʥʳʤ.  
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ʈʠʩ. 49. ʅʝʜʦʧʫʩʪʠʤʦ, ʯʪʦʙʳ ʥʘ ʢʫʨʩʝ ʚʨʘʟʨʝʟ ʚʦʣʥʳ ʥʦʩʦʚʘʷ ʯʘʩʪʴ ʢʦʨʘʙʣʷ 

ʧʦʜʚʝʨʛʘʣʘʩʴ ʯʨʝʟʤʝʨʥʳʤ ʩʠʣʦʚʳʤ ʥʘʛʨʫʟʢʘʤ ʩʦ ʩʪʦʨʦʥʳ ʰʪʦʨʤʦʚʦʛʦ ʚʦʣʥʝ-

ʥʠʷ (ʩʧʨʘʚʘ). ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʤʝʩʪʦ ʧʦʜʚʦʜʥʦʛʦ ʙʫʣʴʙʘ ʠ ʩʠʣʥɹʦʛʦ ʨʘʟʚʘʣʘ 

ʩʢʫʣʦʚʳʭ ʰʧʘʥʛʦʫʪʦʚ ʢʦʨʧʫʩ ʜʦʣʞʝʥ ʠʤʝʪʴ ʧʦʜʚʦʜʥʳʡ ʧʦʜʨʝʟ ʬʦʨʰʪʝʚʥʷ ʠ 

ʧʨʝʜʝʣʴʥʦ ʤʠʥʠʤʘʣʴʥʳʡ ʦʙʲʝʤ ʥʘʜʚʦʜʥʦʛʦ ʙʦʨʪʘ ʚʳʰʝ ʚʘʪʝʨʣʠʥʠʠ (ʩʣʝʚʘ) 

ʂʦʨʘʙʣʴ ʤʦʞʝʪ ʦʪʯʘʩʪʠ ʧʦʪʝʨʷʪʴ ʭʦʜ, ʦʪʢʘʪʳʚʘʷʩʴ ʥʘʟʘʜ ʧʦ ʥʘʚʝʪ-

ʨʝʥʥʦʤʫ ʩʢʣʦʥʫ ʢʨʫʧʥʦʡ ʰʪʦʨʤʦʚʦʡ ʚʦʣʥʳ, ʠ ʟʘʪʝʤ ʦʢʘʟʘʪʴʩʷ ʚ ʞʝʩʪʢʦʤ 

ʟʘʭʚʘʪʝ ʧʦʜ ʛʨʝʙʥʝʤ çʜʝʚʷʪʦʛʦ ʚʘʣʘè, ʛʜʝ ʰʠʨʦʢʠʡ ʢʦʨʤʦʚʦʡ ʧʦʜʟʦʨ ʠ 

ʨʝʚʝʨʩʠʚʥʦʝ ʜʝʡʩʪʚʠʝ ʧʝʨʘ ʨʫʣʷ ʧʨʠʚʝʜʫʪ ʢ ʙʳʩʪʨʦʡ ʮʠʨʢʫʣʷʮʠʠ ʥʘ ʢʫʨʩ 

ʣʘʛʦʤ ʢ ʚʦʣʥʝ, ʩʠʣʴʥʦʤʫ ʢʨʝʥʫ ʠ ʦʧʘʩʥʦʩʪʠ ʤʛʥʦʚʝʥʥʦʛʦ ʦʧʨʦʢʠʜʳʚʘʥʠʷ 

ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʯʠʩʪʦ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʣ. 

ȬɎɌɜɔɕəɚɑ ɛɗɌɎɌəɔɑ ɔɗɔ ɚɝɚɍɧɑ ɜɑɒɔɘɧ ɡɚɐɌ ɗɌɏɚɘ ɖ 

Ɏɚɗəɑ 

ʅʘ ʛʣʫʙʦʢʦʡ ʚʦʜʝ ʚ ʦʪʢʨʳʪʦʤ ʤʦʨʝ, ʥʘ ʭʦʜʫ ʢʦʨʘʙʣʷ ʠʣʠ ʚ ʨʝʞʠʤʝ 

ʘʚʘʨʠʡʥʦʛʦ ʰʪʦʨʤʦʚʘʥʠʷ ʙʝʟ ʭʦʜʘ ʣʘʛʦʤ ʢ ʚʦʣʥʝ, ʥʘ ʚʝʨʭʥʶʶ ʧʘʣʫʙʫ 

ʰʠʨʦʢʦʙʦʨʪʥʦʛʦ ʩʫʜʥʘ ʧʦʧʘʜʘʝʪ ʥʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ. ʕʪʦʤʫ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʩʦʢʘʷ ʧʦʧʝʨʝʯʥʘʷ ʦʩʪʦʡʯʠʚʦʩʪʴ; ʩʠʤʤʝʪʨʠʷ ʢʦʨʧʫʩʘ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦ ʤʠʜʝʣʴ-ʰʧʘʥʛʦʫʪʘ; ʥʘʣʠʯʠʝ ʚʳʩʦʢʠʭ ʰʪʝʚʥʝʡ ʠ ʨʘʟʚʘʣ ʙʦʨʪʘ 

ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʢʦʨʘʙʣʷ, ʩ ʥʘʠʙʦʣʴʰʠʤ ʥʘʢʣʦʥʦʤ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʚʦʜʳ 

ʚ ʨʘʡʦʥʘʭ ʢʦʨʤʦʚʦʡ ʠ ʥʦʩʦʚʦʡ ʩʢʫʣ ʚ ʦʢʦʥʝʯʥʦʩʪʷʭ ʢʦʨʧʫʩʘ. ɽʩʣʠ ʢʦ-

ʨʘʙʣʴ ʩʧʦʩʦʙʝʥ ʜʝʨʞʘʪʴ ʧʦʣʥʳʡ ʭʦʜ, ʪʦ ʦʩʦʙʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʦʨʤʦʚʳʤ 

ʦʙʚʦʜʘʤ ʤʦʞʝʪ ʥʝ ʧʨʝʜʲʷʚʣʷʪʴʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʨʘʟʚʘʣ ʙʦʨʪʘ ʚ ʥʦʩʫ ʠ 

ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ ʩʧʦʩʦʙʝʥ ʦʪʨʘʞʘʪʴ ʚʩʶ ʵʥʝʨʛʠʶ ʧʘʜʘʶʱʠʭ ʥʘ 

ʢʦʨʘʙʣʴ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ. 

ɹʝʟʦʧʘʩʥʦʩʪʴ ʢʦʨʘʙʣʷ ʩʥʦʚʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʦʩʦʙʳʤʠ ʛʠʜʨʦʜʠʥʘ-

ʤʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʚ ʛʨʝʙʥʷʭ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʚʦʣʥ ʠ çʜʝʚʷʪʳʭ ʚʘ-
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ʣʦʚè, ʢʦʪʦʨʳʝ ʥʘ ʛʣʫʙʦʢʦʡ ʚʦʜʝ ʧʨʦʷʚʣʷʶʪ ʩʝʙʷ ʧʦʜʦʙʥʦ ʩʪʦʷʯʠʤ ʚʦʣ-

ʥʘʤ, ʥʝ ʩʪʨʝʤʷʱʠʤʩʷ ʢ ʙʦʨʪʦʚʦʤʫ ʫʜʘʨʫ ʧʦ ʢʦʨʧʫʩʫ ʢʦʨʘʙʣʷ. 

ɻʠʜʨʦʜʠʥʘʤʠʢʘ ʪʘʢʦʛʦ ʧʣʘʚʘʥʠʷ ʩʚʷʟʘʥʘ ʩ ʫʜʝʨʞʘʥʠʝʤ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʚʝʨʭʥʝʡ ʧʘʣʫʙʳ ʧʘʨʘʣʣʝʣʴʥʦ ʥʘʢʣʦʥʘʤ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ ʠ ʚʧʦʣʥʝ 

ʧʨʠʤʝʥʠʤʘ ʜʣʷ ʤʘʣʳʭ ʙʝʩʧʘʣʫʙʥʳʭ ʩʫʜʦʚ. ʊʘʢʦʡ ʨʝʞʠʤ ʰʪʦʨʤʦʚʘʥʠʷ 

ʥʝ ʧʨʠʝʤʣʝʤ ʜʣʷ ʢʦʨʘʙʣʝʡ ʙʦʣʴʰʦʛʦ ʚʦʜʦʠʟʤʝʱʝʥʠʷ, ʪʘʢ ʢʘʢ ʨʝʟʢʘʷ 

ʢʘʯʢʘ ʩ ʙʦʣʴʰʠʤ ʨʘʟʤʘʭʦʤ ʚ ʪʝʤʧʝ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ ʧʨʠʚʦʜʠʪ ʢ ʥʝʚʳʥʦ-

ʩʠʤʳʤ ʫʩʣʦʚʠ̫ ʤ ʦʙʠʪʘʝʤʦʩʪʠ ʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʘ ʜʦʩʪʘʪʦʯʥʦʡ 

ʧʨʦʯʥʦʩʪʴʶ ʢʦʨʧʫʩʘ ʢʦʨʘʙʣʷ. 

ʀ ʚʩʝ ʞʝ ʜʣʷ ʨʝʞʠʤʘ ʭʦʜʘ ʣʘʛʦʤ ʢ ʚʦʣʥʝ ʥʝ ʚʦʟʥʠʢʘʝʪ ʧʨʦʝʢʪʥʳʭ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʧʨʦʪʠʚʦʨʝʯʠʡ ʧʦ ʤʠʥʠʤʠʟʘʮʠʠ ʩʠʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ ʥʘ ʢʦʨʧʫʩ ʢʦʨʘʙʣʷ (ʈʠʩ. 10). ɺ ʯʘʩʪʥʦʩʪʠ, ʝʩʣʠ ʥʘʯʘʣʴ-

ʥʘʷ ʦʩʪʦʡʯʠʚʦʩʪʴ ʤʘʣʘ ʠ ʧʝʨʠʦʜ ʙʦʨʪʦʚʦʡ ʢʘʯʢʠ ʢʦʨʘʙʣʷ ʟʥʘʯʠʪʝʣʴʥʦ 

ʙʦʣʴʰʝ ʧʝʨʠʦʜʘ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ, ʪʦ ʨʘʟʤʘʭ ʢʘʯʢʠ ʟʘʤʝʪʥʦ ʫʤʝʥʴʰʘʝʪ-

ʩʷ, ʘ ʰʪʦʨʤʦʚʳʝ ʚʦʣʥʳ ʥʘʯʠʥʘʶʪ ʩʚʦʙʦʜʥʦ ʧʝʨʝʭʣʝʩʪʳʚʘʪʴ ʯʝʨʝʟ ʧʘʣʫ-

ʙʫ, ʩʦʟʜʘʚʘʷ ʦʩʦʙʳʝ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʝʚʝʨʩʠʨʦʚʘʥʠʷ 

ʩʠʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ ʠ ʧʦʣʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʙʦʨʪʦʚʦʡ 

ʢʘʯʢʠ. 

2.2. ʂʣʶʯʝʚʳʝ ʧʨʦʝʢʪʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʤʦʨʝʭʦʜʥʦʩʪʠ 

ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʨʘʙʣʷ 

ȶɚɜɌɍɗɨ ɍɑɓ ɍɚɜɞɚɎɚɕ ɖɌɣɖɔ əɌ Ɏɚɗəɑəɔɔ 

ʇʘʪʝʥʪ ˉ RU-236 0827-ʉ2. 

ʅʝʧʨʦʪʠʚʦʨʝʯʠʚʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʥʘʠʚʳʩʰʝʛʦ ʧʨʠʦ-

ʨʠʪʝʪʘ ʩʯʠʪʘʝʪ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ ʤʠʥʠʤʠʟʘʮʠʠ ʩʠʣʦʚʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ ʥʘ ʢʦʨʧʫʩ ʢʦʨʘʙʣʷ, ʯʪʦ ʥʝʧʣʦʭʦ ʩʦʛʣʘʩʫʝʪ-

ʩʷ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʦ ʜʦʩʪʘʪʦʯʥʦʩʪʠ ʟʘʧʘʩʘ ʦʩʪʦʡʯʠʚʦʩʪʠ ʥʘ ʙʦʣʴʰʠʭ 

ʫʛʣʘʭ ʢʨʝʥʘ (ʜʠʥʘʤʠʯʝʩʢʦʡ ʦʩʪʦʡʯʠʚʦʩʪʠ ʢʦʨʧʫʩʘ) ʧʨʠ ʧʨʝʜʝʣʴʥʦ ʤʘʣʦʡ 

ʤʝʪʘʮʝʥʪʨʠʯʝʩʢʦʡ ʚʳʩʦʪʝ. ʌʦʨʤʘʣʴʥʦ ʠʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʦʪʢʨʳʪʦʤ 

ʤʦʨʝ ʩʫʜʥʦ ʢʘʯʘʝʪʩʷ ʥʘʩʪʦʣʴʢʦ ʤʝʜʣʝʥʥʦ, ʯʪʦ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʦʢʝʘʥʩʢʠʭ ʚʦʣʥ ʚʩʝʛʜʘ ʯʘʱʝ ʩʦʙʩʪʚʝʥʥʳʭ ʧʝʨʠʦʜʦʚ ʙʦʪʦʚʦʡ ʢʘʯʢʠ 

ʢʦʨʘʙʣʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʙʦʣʴʰʠʭ ʫʛʣʘʭ ʢʨʝʥʘ. ɿʘʤʝʯʘʥʠʝ ʦ ʙʦʣʴʰʠʭ 

ʫʛʣʘʭ ʢʨʝʥʘ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʦʟʥʘʯʘʝʪ ʤʘʣʫʶ ʠ ʩʪʨʦʛʦ 

ʨʝʛʫʣʠʨʫʝʤʫʶ ʚʝʨʪʠʢʘʣʴʥʫʶ ʘʩʠʤʤʝʪʨʠʶ ʧʦʜʚʦʜʥʳʭ ʦʙʚʦʜʦʚ ʠ ʥʘʜʚʦʜ-
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ʥʦʛʦ ʙʦʨʪʘ, ʧʨʝʜʦʪʚʨʘʱʘʶʱʠʭ çʫʜʘʨʥʳʝè ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʝ ʧʝʨʝʛʨʫʟʢʠ 

ʧʨʠ ʙʳʩʪʨʳʭ ʢʘʯʘʥʠʷʭ ʧʦʚʝʨʭʥʦʩʪʠ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ. ʌʦʨʤʘ ʤʠʜʝʣʴ-

ʧhʘʥʛʦʫʪʘ ʠʤʝʝʪ ʦʪʥʦʰʝʥʠʝ ʰʠʨʠʥʳ ʢ ʦʩʘʜʢʝ ʙʣʠʟʢʦʝ ʢ ʜʚʫʤ, ʯʪʦ ʠʩ-

ʢʣʁʯʘʝʪ çʧʘʨʘʟʠʪʥʦʝè ʚʦʟʨʘʩʪʘʥʠʝ ʧʣʝʯ ʢʨʝʥʷʱʠʭ ʰʪʦʨʤʦʚʳʭ ʩʠʣ; ʩʦ-

ʟʜʘʝʪ ʤʘʣʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʦʩʪʦʡʯʠʚʦʩʪʠ ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʥʘ ʙʦʣʴʰʠʭ ʫʛ-

ʣʘʭ ʢʨʝʥʘ; ʩʠʥʪʝʟʠʨʫʷ ʢʦʥʮʝʧʪʫʘʣʴʥʦʝ ʧʦʩʪʨʦʝʥʠʝ ʦʙʚʦʜʦʚ ʠ ʚʥʝʰʥʝʛʦ 

ʦʙʣʠʢʘ ʩʫʜʥʘ, ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʦʛʦ ʜʣʷ ʧʣʘʚʘʥʠʷ ʧʨʦʠʟʚʦʣʴʥʳʤ ʢʫʨʩʦʤ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʙʦʨʪʦʚʦʡ ʢʘʯʢʦʡ. 

 

ʈʠʩ. 50. ʉʫʤʤʘʨʥʳʝ ʚʝʢʪʦʨʳ ʩʠʣ ʚʟʘʠʤʥʦ ʢʦʤʧʝʥʩʠʨʫʶʪ ʢʨʝʥʷʱʠʝ ʤʦʤʝʥʪʳ ʚ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʤ ʧʦʣʝ ʰʪʦʨʤʦʚʳʭ ʪʨʦʭʦʠʜʘʣʴʥʳʭ ʚʦʣʥ ï ʩʭʝʤʘ ʩʣʝʚʘ. 

ʉʧʨʘʚʘ ʤʦʤʝʥʪ ʧʝʨʝʭʣʝʩʪʘ ʛʨʝʙʥʷ ʚʦʣʥʳ ʯʝʨʝʟ ʧʘʣʫʙʫ ʤʦʜʝʣʠ 

ʈʘʩʩʤʦʪʨʠʤ ʚʘʨʠʘʥʪ ʚʩʝʧʦʛʦʜʥʦʛʦ ʙʳʩʪʨʦʭʦʜʥʦʛʦ ʢʦʨʘʙʣʷ, ʩʘʤʳʝ 

ʧʝʨʚʳʝ ʦʧʳʪʦʚʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʩ ʢʦʪʦʨʳʤ ʧʦʢʘʟʘʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣ-

ʥʫʶ ʢʦʤʧʝʥʩʘʮʠʶ ʰʪʦʨʤʦʚʳʭ ʢʨʝʥʷʱʠʭ ʩʠʣ ʥʘ ʚʩʝʭ ʭʦʜʘʭ ʧʦʜ ʣʶʙʳʤ 

ʢʫʨʩʦʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʦʣʥ ʙʦʣʴʰʦʡ ʚʩrʦʪʳ. 

ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʡ ʙʦʨʪʦʚʦʡ ʢʘʯʢʠ ʚ ʫʩʣʦʚʠʷʭ ʰʪʦʨʤʦ-

ʚʦʛʦ ʚʦʣʥʝʥʠʷ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ ʫʩʪʨʘʠʚʘʝʪʩʷ ʟʘʚʘʣ ʙʦʨʪʘ ʧʦʨʷʜ-

ʢʘ 10ï20 ʛʨʘʜʫʩʦʚ (ʈʠʩ. 50), ʢʦʪʦʨʳʡ ʥʘ ʫʨʦʚʥʝ ʜʝʡʩʪʚʫʶʱʝʡ ʚʘʪʝʨʣʠ-

ʥʠʠ ʷʚʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʤ ʠʣʠ ʦʙʨʘʟʫʶʱʠʤ ʪʦʯʢʫ ʧʝʨʝʛʠʙʘ ʥʘ ʰʧʘʥ-

ʛʦʫʪʥʳʭ ʢʦʥʪʫʨʘʭ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʯʝʨʪʝʞʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʛʠʜʨʦ-

ʜʠʥʘʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʨʫʧʥʳʭ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ, ʚʩʝʛʜʘ ʠʤʝʶʱʠʭ 

ʪʨʦʭʦʠʜʘʣʴʥʫʶ ʧʨʠʨʦʜʫ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʩʢʦʨʦʩʪʝʡ ʪʝʯʝʥʠʡ ʧʦ ʢʨʫʛʦ-

ʚʳʤ ʪʨʘʝʢʪʦʨʠʷʤ ʩ ʧʝʨʝʤʝʥʥʳʤ ʨʘʜʠʫʩʦʤ (ʈʠʩ. 10). 

ɺʙʣʠʟʠ ʟʘʚʘʣʝʥʥʦʛʦ ʥʘʜʚʦʜʥʦʛʦ ʙʦʨʪʘ ʢʦʨʘʙʣʷ ʛʨʝʙʥʠ ʢʨʫʧʥʳʭ 

ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ ʧʨʠʪʦʨʤʘʞʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʚ ʩʚʦʝʡ ʥʠʞʥʝʡ ʯʘʩʪʠ. ʕʪʦ 

ʩʦʟʜʘʝʪ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʟʘʪʷʛʠʚʘʥʠʷ ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ 

ʧʦʜ ʜʥʠʱʝ ʢʦʨʘʙʣʷ, ʦʩʘʜʢʘ ʢʦʪʦʨʦʛʦ ʜʦʣʞʥʘ ʙʳʪʴ ʩʦʠʟʤʝʨʠʤʘ ʩ ʧʦʣʫ-

ʰʠʨʠʥʦʡ ʢʦʨʧʫʩʘ. ʀʥʪʝʥʩʠʚʥʳʡ ʧʦʪʦʢ ʧʨʠʚʦʜʠʪ ʢ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʶ 
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ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʜʘʚʣʝʥʠʡ, ʦʪʯʝʛʦ, ʩ ʫʯʝʪʦʤ ʜʨʝʡʬʦʚʦʛʦ ʜʚʠʞʝʥʠʷ 

ʢʦʨʘʙʣʷ ʧʦ ʚʝʪʨʫ, ʥʫʣʝʚʘʷ (ʢʨʠʪʠʯʝʩʢʘʷ) ʩʢʦʨʦʩʪʴ ʩʫʤʤʘʨʥʳʭ ʪʝʯʝʥʠʡ 

ʩʤʝʱʘʝʪʩʷ ʥʘ ʧʦʜʚʝʪʨʝʥʥʳʡ ʙʦʨʪ, ʯʝʤ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ ʢʨʝʥʷʱʝʛʦ ʤʦʤʝʥʪʘ ʥʘ ʥʘʢʣʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʰʪʦʨʤʦ-

ʚʦʡ ʚʦʣʥʳ. ɿʘʪʷʛʠʚʘʥʠʝ ʚʦʣʥʦʚʦʛʦ ʧʦʪʦʢʘ ʧʦʜ ʢʦʨʧʫʩ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ 

ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʤʧʝʥʩʠʨʫʶʱʠʭ ʚʷʟʢʦʩʪʥʳʭ ʩʠʣ ʥʘ ʙʦʨʪʦʚʳʭ ʢʠʣʷʭ, 

ʪʘʢ ʢʘʢ ʠʥʘʯʝ ʵʪʠ ʢʠʣʠ ʩʦʟʜʘʶʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʢʨʝʥʷʱʠʝ ʤʦʤʝʥʪʳ 

ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʜʨʝʡʬʦʚʦʛʦ ʜʚʠʞʝʥʠʷ ʢʦʨʧʫʩʘ. 

ʂʦʨʧʫʩ ʢʦʨʘʙʣʷ, ʩ ʚʦʛʥʫʪʳʤʠ ʰʧʘʥʛʦʫʪʥʳʤʠ ʢʦʥʪʫʨʘʤʠ ʥʘ ʫʨʦʚʥʝ 

ʜʝʡʩʪʚʫʶʱʝʡ ʚʘʪʝʨʣʠʥʠʠ, ʧʨʠʦʙʨʝʪʘʝʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʫʶ S-ʦʙʨʘʟʥʫʶ 

ʜʠʘʛʨʘʤʤʫ ʦʩʪʦʡʯʠʚʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʙʝʟʦʧʘʩʥʦ ʩʥʠʞʘʪʴ ʥʘʯʘʣʴʥʫʶ 

ʦʩʪʦʡʯʠʚʦʩʪʴ ʩ ʮʝʣʴʶ ʫʚʝʣʠʯʝʥʠʷ ʧʝʨʠʦʜʘ ʙʦʨʪʦʚʦʡ ʢʘʯʢʠ ʙʝʟ ʩʥʠʞʝʥʠʷ 

ʢʨʠʪʝʨʠʝʚ ʜʠʥʘʤʠʯʝʩʢʦʡ ʦʩʪʦʡʯʠʚʦʩʪʠ ʢʦʨʘʙʣʷ ʚ ʫʩʣʦʚʠʷʭ ʰʪʦʨʤʦʚʦʛʦ 

ʧʣʘʚʘʥʠʷ ʚ ʮʝʣʦʤ. 

ʀʩʧʳʪʘʥʠʝ ʩʘʤʦʭʦʜʥʦʡ ʤʦʜʝʣʠ ʢʦʨʘʙʣʷ ʥʘ ʨʝʛʫʣʷʨʥʦʤ ʚʦʣʥʝʥʠʠ ʠ 

ʚ ʫʩʣʦʚʠʷʭ ʚʦʣʥʝʥʠʷ ʚ ʦʪʢʨʳʪʦʤ ʤʦʨʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʧʦʜʪʚʝʨʞʜʘʶʪ 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʝ ʛʘʰʝʥʠʝ ʙʦʨʪʦʚʦʡ ʢʘʯʢʠ ʢʦʨʘʙʣʷ ʢʘʢ ʥʘ ʭʦʜʫ, ʪʘʢ ʠ 

ʚ ʫʩʣʦʚʠ̫ ʭ ʘʚʘʨʠʡʥʦʛʦ ʧʣʘʚʘʥʠʷ ʙʝʟ ʭʦʜʘ [37]. 

ȶɚɜɌɍɗɨ ɍɑɓ ɖɔɗɑɎɚɕ ɖɌɣɖɔ əɌ ɡɚɐɟ əɌ Ɏɚɗəɑəɔɔ 

ɿʘʷʚʢʘ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ: RU-2007133625 ʦʪ 07.09.2007. 

V
­

o

L(wave)

L(kwl)
 

ʈʠʩ. 51. ɻʠʜʨʦʤʝʭʘʥʠʢʘ ʢʠʣʝʚʦʡ ʢʘʯʢʠ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʧʦʥʷʪʠʷ ʚʦʣʥʦʦʙʨʘʟʫʶʱʝʡ ï ʚʦʣʥʦʚʦʩʧʨʠʥʠʤʘʶʱʝʡ ʜʣʠʥʳ 

ʢʦʨʧʫʩʘ L(wave), ʟʘ ʧʨʝʜʝʣʘʤʠ ʢʦʪʦʨʦʡ ʥʘ L(kwl) ʢʦʨʧʫʩ ʧʦʜʧʘʜʘʝʪ ʧʦʜ ʧʨʷ-

ʤʳʝ ʫʜʘʨʳ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʪʨʦʭʦʠʜʘʣʴʥʳʭ ʚʦʣʥ, ʛʜʝ ʩʢʫʣʦʚʳʝ ʦʙʚʦʜʳ ʠ ʥʠʟ-

ʢʠʡ ʥʘʜʚʦʜʥʳʡ ʙʦʨʪ ʜʦʣʞʥʳ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʪʘʙʠʣʠʟʘʮʠʠ ʢʘʯʢʠ 
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ɼʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʢʠʣʝʚʦʡ ʢʘʯʢʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʘʩʩʠʚʥʳʭ ʩʨʝʜʩʪʚ 

ʤʠʥʠʤʠʟʘʮʠʠ ʚʥʝʰʥʠʭ ʩʠʣ. ɼʠʥʘʤʠʯʝʩʢʘʷ ʩʪʘʙʠʣʠʟʘʮʠʷ ʢʠʣʝʚʦʡ ʢʘʯʢʠ 

ʚʦʟʤʦʞʥʘ ʥʘ ʭʦʜʫ ʢʦʨʘʙʣʷ, ʝʩʣʠ ʚ ʬʦʨʤʝ ʢʦʨʧʫʩʘ ʢʦʨʘʙʣʷ ʫʯʪʝʥʳ ʛʠʜʨʦ-

ʜʠʥʘʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʠʣʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʜʣʠʥʝʥʥʦʛʦ ʢʦʨ-

ʧʫʩʘ ʩ ʦʜʠʥʦʯʥʳʤʠ ʪʨʦʭʦʠʜʘʣʴʥʳʤʠ ʰʪʦʨʤʦʚʳʤʠ ʚʦʣʥʘʤʠ ʥʘ ʛʣʫʙʦʢʦʡ 

ʚʦʜʝ. 

 

ʈʠʩ. 52. ʆʧʪʠʤʠʟʠʨʦʚʘʥʥʳʡ ʧʦ ʢʠʣʝʚʦʡ ʢʘʯʢʝ ʢʦʨʧʫʩ ʥʝ ʠʤʝʝʪ ʭʦʜʦʚʦʛʦ ʜʠʬ-

ʬʝʨʝʥʪʘ ʥʘ ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʠ ʥʘ ʪʠʭʦʡ ʚʦʜʝ (ʬʦʪʦ ʩʣʝʚʘ). ʅʘ ʧʦʣʥʦʤ ʭʦʜʫ ʧʦ  

ʢʨʫʧʥʦʡ ʚʦʣʥʝ ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʪʘʙʠʣʠʟʘʮʠʷ ʢʦʨʧʫʩʘ ʧʦ ʜʠʬʬʝʨʝʥʪʫ ʥʝ ʥʘʨʫ-

ʰʘʝʪʩʷ, ʠ ʚʩʷ ʵʥʝʨʛʠʷ ʚʦʣʥ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʚʝʨʪʠʢʘʣʴ-

ʥʫʶ ʢʘʯʢʫ (ʚ ʢʘʯʝʩʪʚʝ ʜʚʠʞʠʪʝʣʷ ʥʘ ʦʧʳʪʦʚʦʡ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʦʚʘʥʦ ʞʝʩʪ-

ʢʦʝ ʤʘʰʫʱʝʝ ʢʨʳʣʦ). 

ʉʪʘʙʠʣʠʟʘʮʠʠ ʢʠʣʝʚʦʡ ʢʘʯʢʠ ʥʘ ʙʦʣʴʰʠʭ ʩʢʦʨʦʩʪʷʭ ʭʦʜʘ ʩʧʦʩʦʙ-

ʩʪʚʫʶʪ ʩʢʫʣʦʚʳʝ ʦʙʚʦʜʳ ʚ ʥʦʩʦʚʦʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ, ʦʙʨʘʟʫʶʱʠʝ ʧʣʘʚʥʦ 

ʟʘʢʨʫʯʝʥʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʜʣʷ ʟʘʪʷʛʠʚʘʥʠʷ ʥʘʙʝʛʘʶʱʝʛʦ ʧʦʪʦʢʘ ʧʦʜ 

ʜʥʠʱʝ ʚ ʨʘʡʦʥʝ ʩʢʫʣʳ, ʚ ʟʦʥʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʝʨʚʦʛʦ ʛʨʝʙʥʷ ʥʦʩʦʚʦʡ ʢʦʨʘ-

ʙʝʣʴʥʦʡ ʚʦʣʥʳ (ʈʠʩ. 51). ʇʨʦʝʢʪʥʳʡ ʧʦʠʩʢ ʦʧʪʠʤʘʣʴʥʦʡ ʬʦʨʤʳ ʢʦʨʧʫʩʘ 

ʩʪʨʦʠʪʩʷ ʥʘ ʠʩʢʣʶʯʝʥʠʠ ʭʦʜʦʚʦʛʦ ʜʠʬʬʝʨʝʥʪʘ ʥʘ ʙʦʣʴʰʠʭ ʩʢʦʨʦʩʪʷʭ 

ʭʦʜʘ ʥʘ ʪʠʭʦʡ ʚʦʜʝ (ʈʠʩ. 52), ʦʙʝʩʧʝʯʠʚʘʝʤʦʛʦ ʥʘ ʚʩʝʭ ʦʩʘʜʢʘʭ ʚ ʧʦʣʦʩʝ 

ʜʦʧʫʩʪʠʤʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʘʯʢʠ ʢʦʨʘʙʣʷ. ʆʧʳʪʦʚʳʝ ʠʩʧʳʪʘʥʠʷ ʦʧʪʠʤʠ-

ʟʠʨʦʚʘʥʥʳʭ ʤʦʜʝʣʝʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʘ ʧʨʘʢʪʠʢʝ ʵʥʝʨʛʠʷ ʰʪʦʨʤʦʚʳʭ 

ʚʦʣʥ ʥʝ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʚ ʧʦʣʥʦʡ ʤʝʨʝ, ʠ ʚʤʝʩʪʦ ʢʠʣʝʚʦʡ ʥʘʯʠʥʘʝʪ ʧʨʦ-

ʷʚʣʷʪʴʩʷ ʫʩʠʣʝʥʠʝ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʘʯʢʠ ʢʦʨʧʫʩʘ. ɺʦʟʤʦʞʥʦ, ʵʪʦ ʷʚʣʷʝʪʩʷ 

ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʤ ʢʨʠʪʝʨʠʝʤ, ʥʦ ʚʩʝ ʞʝ ʚʝʨʪʠʢʘʣʴʥʘʷ ʢʘʯʢʘ ʥʝ ʩʪʦʣʴ 

ʩʠʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʩʥʠʞʝʥʠʠ ʭʦʜʢʦʩʪʠ ʢʦʨʘʙʣʷ, ʠ ʚ ʮʝʣʦʤ ʦʥʘ ʥʝ 
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ʩʪʦʣʴ ʩʠʣʴʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʫʩʣʦʚʠʷʭ ʦʙʠʪʘʝʤʦʩʪʠ, ʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʜʘʨʥʳʤ ʚʦʣʥʦʚʳʤ ʥʘʛʨʫʟʢʘʤ ʥʘ ʢʦʨʧʫʩ ʢʦʨʘʙʣʷ. 

ʇʨʝʜʦʪʚʨʘʱʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʡ ʢʠʣʝʚʦʡ ʢʘʯʢʠ ʥʘ ʭʦʜʫ ʢʦʨʘʙʣʷ ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʧʦʜʜʝʨʞʘʥʠʶ ʦʯʝʥʴ ʚʘʞʥʳʭ ʤʦʨʝʭʦʜʥʳʭ ʢʘʯʝʩʪʚ, ʠ ʧʦʟʚʦʣʷʝʪ 

ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʦʤʫ ʢʦʨʘʙʣʶ: 

v ï ʩʦʭʨʘʥʷʪʴ ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ ʭʦʜʘ ʚ ʰʪʦʨʤʦʚʫʶ ʧʦʛʦʜʫ; 

v ï ʠʜʪʠ ʣʶʙʦʤ ʢʫʨʩʦʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʰʪʦʨʤʦʚʦʡ ʚʦʣʥʳ; 

v ï ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʟʘʣʠʚʘʝʤʦʩʪʴ ʚʝʨʭʥʠʭ ʧʘʣʫʙ; 

v ï ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʠʪʴ ʟʘʨʳʚʘʝʤʦʩʪʴ ʧʦʜ ʚʩʪʨʝʯʥʳʝ ʚʦʣʥʳ; 

v ï ʠʟʙʝʞʘʪʴ ʦʧʘʩʥʳʝ ʟʘʭʚʘʪʳ ʢʦʨʧʫʩʘ ʛʨʝʙʥʝʤ ʙʦʣʴʰʦʡ ʚʦʣʥʳ; 

v ï ʫʤʝʥʴʰʠʪʴ ʫʩʢʦʨʝʥʠʷ ʚʥʫʪʨʠ ʢʦʨʧʫʩʘ ʠ ʫʣʫʯʰʠʪʴ ʩʦʭʨʘʥʥʦʩʪʴ 

ʠ ʥʘʜʝʞʥʦʩʪʴ ʢʨʝʧʣʝʥʠʷ ʛʨʫʟʦʚ. 

ɺ ʩʣʫʯʘʝ ʧʦʪʝʨʠ ʭʦʜʘ ʚʩʝ ʩʪʘʙʠʣʠʟʘʮʠʦʥʥʳʝ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ 

ʵʬʬʝʢʪʳ ʠʩʯʝʟʘʶʪ ʠ ʢʦʨʧʫʩ ʢʦʨʘʙʣʷ ʚʥʦʚʴ ʦʙʨʝʪʘʝʪ ʚʧʦʣʥʝ ʦʱʫʪʠʤʫʶ 

ʢʠʣʝʚʫʶ ʢʘʯʢʫ. 

ʇʦʚʳʰʝʥʥʘʷ ʰʪʦʨʤʦʚʘʷ ʤʦʨʝʭʦʜʥʦʩʪʴ ʢʦʨʘʙʣʷ, ʚʳʩʦʢʘʷ ʭʦʜʢʦʩʪʴ 

ʠ ʤʠʥʠʤʘʣʴʥʦʩʪʴ ʢʠʣʝʚʦʡ ʢʘʯʢʠ ʥʘ ʧʦʣʥʦʤ ʭʦʜʫ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦ-

ʛʦ ʚʦʣʥʝʥʠʷ ʥʝʨʝʜʢʦ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʦʩʦʙʳʤʠ ʢʦʨʤʦʚʳʤʠ ʦʙʚʦʜʘʤʠ ʜʣʷ 

ʫʩʪʦʡʯʠʚʦʡ ʨʘʙʦʪʳ ʚʠʥʪʦ-ʨʫʣʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʘʚʘʨʠʡʥʳʝ 

ʩʠʪʫʘʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʪʝʨʝʡ ʭʦʜʘ, ʫʩʫʛʫʙʣʷʶʪʩʷ ʯʨʝʟʤʝʨʥʳʤʠ ʩʠʣʦ-

ʚʳʤʠ ʚʦʟʜʝʡʩʪʚʠʷʤʠ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ ʥʘ ʢʦʨʤʦʚʫʶ ʦʢʦʥʝʯʥʦʩʪʴ ʢʦʨʘʙ-

ʣʷ. ʆʜʥʘʢʦ ʠʤʝʥʥʦ ʠʥʪʝʥʩʠʚʥʦʝ ʚʝʨʪʠʢʘʣʴʥʦʝ ʨʘʩʢʘʯʠʚʘʥʠʝ ʢʦʨʤʦʚʦʛʦ 

ʧʦʜʟʦʨʘ ʧʦʜ ʫʜʘʨʘʤʠ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ ʤʦʞʝʪ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ-

ʩʷ ʜʣʷ ʧʨʠʚʝʜʝʥʠʷ ʚ ʜʝʡʩʪʚʠʝ ʧʘʩʩʠʚʥʳʭ ʢʨʳʣʴʝʚʳʭ ʜʚʠʞʠʪʝʣʝʡ, ʚ ʢʘʯʝ-

ʩʪʚʝ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʙʳʪʴ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʘʢʪʠʚʥʳʝ ʩʪʘʙʠʣʠʟʘʪʦʨʳ ʢʠʣʝ-

ʚʦʡ ʠ ʙʦʨʪʦʚʦʡ ʢʘʯʢʠ ʢʦʨʘʙʣʷ. 

ȶɚɜɌɍɗɨ, ɚɝɞɚɕɣɔɎɧɕ Ɏ ɤɞɚɜɘɚɎɚɘ ɛɗɌɎɌəɔɔ 

ʇʘʪʝʥʪ  ̄2487043 ʦʪ 1 ʥʦʷʙʨʷ 2012 ʛ. 

ɺ ʢʦʥʮʝʧʮʠʠ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ [20] ʧʨʠʥʠʤʘʝʪ-

ʩʷ ʟʘ ʦʩʥʦʚʫ ʬʦʨʤʘ ʢʦʨʧʫʩʘ ʩʫʜʥʘ ʩ ʟʘʦʩʪʨʝʥʥʦʡ ʢʨʝʡʩʝʨʩʢʦʡ ʢʦʨʤʦʡ ʠ 

ʤʘʣʳʤ ʦʙʲʝʤʦʤ ʥʘʜʚʦʜʥʦʛʦ ʙʦʨʪʘ ʚ ʥʦʩʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ, ʯʪʦ ʦʙʝʩʧʝʯʠ-

ʚʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʜʜʝʨʞʘʥʠʶ ʘʢʪʠʚʥʦʛʦ ʭʦʜʘ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʢʠʣʝʚʦʡ 

ʢʘʯʢʦʡ ʚ ʨʝʞʠʤʝ ʧʨʦʨʝʟʘʥʠʷ ʛʨʝʙʥʝʡ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ. ʊʘʢʦʝ ʩʫʜʥʦ 

ʠʤʝʝʪ ʩʪʨʦʝʚʫʶ ʧʦ ʚʘʪʝʨʣʠʥʠʷʤ ʚ ʚʠʜʝ ʧʦʯʪʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʨʷʤʦʡ, ʠ, 
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ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʩʣʘʙʣʝʥʥʦʝ ʜʝʤʧʬʠʨʦʚʘʥʠʝ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʘʯʢʠ. ʊʘ-

ʢʦʤʫ ʩʫʜʥʫ ʞʝʣʘʪʝʣʴʥʘ ʦʪʨʘʙʦʪʢʘ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʜʣʷ ʩʦʭʨʘ-

ʥʝʥʠʷ ʦʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠ ʠʟʤʝʥʝʥʠʷʭ ʦʩʘʜʢʠ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʡ 

ʰʪʦʨʤʦʚʦʡ ʢʘʯʢʠ. 

ɼʣʷ ʩʦʚʨʝʤʝʥʥʳʭ ʩʫʜʦʚ ʩ ʰʠʨʦʢʦʡ ʪʨʘʥʮʝʚʦʡ ʢʦʨʤʦʡ ʠ ʙʦʣʴʰʠʤ 

ʨʘʟʚʘʣʦʤ ʥʘʜʚʦʜʥʦʛʦ ʙʦʨʪʘ ʚ ʥʦʩʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʥʦ ʧʣʘʚʘʥʠʝ 

ʩ ʠʥʪʝʥʩʠʚʥʦʡ ʢʠʣʝʚʦʡ ʢʘʯʢʦʡ ʧʨʠ ʦʪʩʣʝʞʠʚʘʥʠʠ ʢʦʨʧʫʩʦʤ ʧʦʚʝʨʭʥʦʩʪʠ 

ʰʪʦʨʤʦʚʦʛʦ ʤʦʨʷ ʚʦ ʠʟʙʝʞʘʥʠʝ ʟʘʣʠʚʘʝʤʦʩʪʠ ʚʝʨʭʥʠʭ ʧʘʣʫʙ. ɺ ʪʘʢʦʤ 

ʨʝʞʠʤʝ ʩʫʱʝʩʪʚʝʥʥʦ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ ʟʘʚʳʰʝʥʥʳʭ ʥʘʜʚʦʜ-

ʥʳʭ ʦʙʲʝʤʦʚ ʚ ʦʢʦʥʝʯʥʦʩʪʷʭ ʧʨʠ ʧʦʩʘʜʢʘʭ ʢʦʨʧʫʩʘ ʥʘ ʛʨʝʙʥʝ ʠ ʥʘʜ ʧʦ-

ʜʦʰʚʦʡ ʰʪʦʨʤʦʚʳʭ ʪʨʦʭʦʠʜʘʣʴʥʳʭ ʚʦʣʥ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʛʠʜʨʦʩʪʘʪʠʯʝ-

ʩʢʠʡ ʧʦʜʭʦʜ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʦʩʫ-

ʝɦʩʪʚʣʝʥʠʶ ʧʨʝʜʣʦʞʝʥʥʦʡ ʩʭʝʤʳ ʧʦʩʪʨʦʝʥʠʷ ʢʦʨʧʫʩʘ ʩʫʜʥʘ, ʚ ʪʦʤ ʯʠʩ-

ʣʝ ʚ ʢʦʤʧʨʦʤʠʩʩʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʚʘʣʘ ʙʦʨʪʘ [5, ʩʪʨ. 137] ʥʘ ʫʨʦʚʥʝ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʚʘʪʝʨʣʠʥʠʠ. 

ʇʨʦʝʢʪʥʘʷ ʠʥʞʝʥʝʨʥʘʷ ʠ ʤʦʨʩʢʘʷ ʧʨʘʢʪʠʢʘ. 

ɻʠʜʨʦʜʠʥʘʤʠʢʘ ʩʠʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ ʥʘ ʤʦʨʩʢʦʝ 

ʩʫʜʥʦ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝʤ ʦʙʚʦʜʦʚ ʢʦʨʧʫʩʘ ʩ ʯʝʪʢʦ ʦʟʥʘʯʝʥʥʦʡ 

ʚʘʪʝʨʣʠʥʠʝʡ. ɺ ʰʪʦʨʤʦʚʦʤ ʤʦʨʝ ʜʝʡʩʪʚʫʶʱʘʷ ʚʘʪʝʨʣʠʥʠʷ ʤʝʯʝʪʩʷ ʤʝʞ-

ʜʫ ʫʨʦʚʥʷʤʠ ʧʦʜʚʦʜʥʳʭ ʩʢʫʣ ʠ ʧʘʣʫʙʦʡ, ʦʧʨʝʜʝʣʷʷ, ʪʝʤ ʩʘʤʳʤ, ʥʝʧʨʝʜ-

ʩʢʘʟʫʝʤʦʩʪʴ ʩʠʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʣʥ ʥʘ ʢʦʨʧʫʩ ʩʫʜʥʘ ʚ ʮʝʣʦʤ, ʩ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʘʟʨʫʰʠʪʝʣʴʥʳʭ ʛʠʜʨʦ-

ʜʠʥʘʤʠʯʝʩʢʠʭ ʫʜʘʨʦʚ ʥʘ ʧʣʦʩʢʦʩʪʷʭ ʚʝʨʭʥʝʡ ʧʘʣʫʙʳ ʠ ʨʘʟʚʘʣʝʥʥʳʭ ʧʦ-

ʚʝʨʭʥʦʩʪʷʭ ʙʦʨʪʦʚʦʡ ʦʙʰʠʚʢʠ ʩʫʜʥʘ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʣʘʚʥʦʩʪʠ ʢʘʯʢʠ ʚ ʰʪʦʨʤʦʚʦʤ ʧʣʘʚʘʥʠʠ ʩʫʜʦʚʦ-

ʜʠʪʝʣʴ ʩʪʘʨʘʝʪʩʷ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʧʦʧʝʨʝʯʥʫʶ ʦʩʪʦʡʯʠʚʦʩʪʴ ʢʦʨʘʙʣʷ. 

ʉʫʜʦʚʳʝ ʦʙʚʦʜʳ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʦʩʪʦʡʯʠʚʦʩʪʴʶ ʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ 

ʦʩʘʜʢʝ, ʚ ʪʦʤ ʯʠʩʣʝ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʤʝʥʴʰʝʥʠʶ ʚʥʝʰʥʠʭ ʢʨʝʥʷʱʠʭ ʩʠʣ 

ʚ ʰʪʦʨʤʦʚʦʤ ʧʣʘʚʘʥʠʠ, ʦʜʥʘʢʦ ʥʫʞʜʘʶʪʩʷ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢ-

ʪʠʚʥʳʭ ʨʝʰʝʥʠʷʭ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʦʩʪʦʡʯʠʚʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʚʝʨʪʠʢʘʣʴ-

ʥʦʡ ʢʘʯʢʠ. 

ʅʘʩʪʦʷʱʠʤ ʠʟʦʙʨʝʪʝʥʠʝʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʧʦʩʦʙ ʜʦʩʪʠʞʝʥʠʷ ʧʦʣʦ-

ʞʠʪʝʣʴʥʦʡ ʦʩʪʦʡʯʠʚʦʩʪʠ ʢʦʨʧʫʩʘ ʚ ʫʩʣʦʚʠʷʭ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʘʯʢʠ ʚ 

ʰʪʦʨʤʦʚʦʤ ʧʣʘʚʘʥʠʠ, ʜʣʷ ʯʝʛʦ ʚʳʷʚʣʷʶʪʩʷ ʧʨʦʝʢʪʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʬʦʨʤr ʢʦʨʧʫʩʘ ʚ ʧʦʣʦʩʝ ʜʝʡʩʪʚʫʶʱʠʭ ʚʘʪʝʨʣʠʥʠʡ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙ-
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ʩʪʚʫʶʪ ʙʝʟʫʩʣʦʚʥʦʤʫ ʩʦʭʨʘʥʝʥʠʶ ʦʩʪʦʡʯʠʚʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʡ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʘʯʢʠ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʙʝʟʦʧʘʩʥʦʛʦ 

ʩʥʠʞʝʥʠʷ ʤʝʪʘʮʝʥʪʨʠʯʝʩʢʦʡ ʚʳʩʦʪʳ ʩ ʮʝʣʴʶ ʤʠʥʠʤʠʟʘʮʠʠ ʚʳʥʫʞʜʝʥ-

ʥʦʡ ʠ ʠʩʢʣʶʯʝʥʠʷ ʨʝʟʦʥʘʥʩʥʦʡ ʙʦʨʪʦʚʦʡ ʢʘʯʢʠ ʚ ʰʪʦʨʤʦʚʦʤ ʤʦʨʝ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʦʙʱʝʡ ʢʦʥʮʝʧʮʠʝʡ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʛʦ ʧʨʦʝʢʪʠ-

ʨʦʚʘʥʠʷ ʢʦʨʘʙʣʷ ʧʦʚʳʰʝʥʥʦʡ ʰʪʦʨʤʦʚʦʡ ʤʦʨʝʭʦʜʥʦʩʪʠ [61] ʨʘʩʩʤʘʪʨʠ-

ʚʘʝʪʩʷ ʬʦʨʤʘ ʢʦʨʧʫʩʘ ʩ ʟʘʦʩʪʨʝʥʥʦʡ ʢʨʝʡʩʝʨʩʢʦʡ ʢʦʨʤʦʡ ʠ ʤʘʣʳʤ ʦʙʲʝ-

ʤʦʤ ʥʘʜʚʦʜʥʦʛʦ ʙʦʨʪʘ ʚ ʥʦʩʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʢʦʨʘʙʣʷ, ʩʧʦʩʦʙʥʦʛʦ ʢ 

ʧʦʜʜʝʨʞʘʥʠʶ ʘʢʪʠʚʥʦʛʦ ʭʦʜʘ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʢʠʣʝʚʦʡ ʢʘʯʢʦʡ ʚ ʨʝʞʠʤʝ 

ʧʨʦʨʝʟʘʥʠʷ ʛʨʝʙʥʝʡ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ. ɼʣʷ ʧʨʦʝʢʪʘ ʢʦʨʘʙʣʷ ʩ ʪʘʢʦʡ ʬʦʨ-

ʤʦʡ ʢʦʨʧʫʩʘ, ʦʪʣʠʯʘʶʱʝʛʦʩʷ ʧʦʯʪʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʪʨʦʝʚʦʡ ʧʦ ʚʘʪʝʨʣʠ-

ʥʠʷʤ ʠ ʦʩʣʘʙʣʝʥʥʳʤ ʜʝʤʧʬʠʨʦʚʘʥʠʝʤ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʘʯʢʠ, ʥʘʩʪʦʷʱʝʝ 

ʠʟʦʙʨʝʪʝʥʠʝ ʠʤʝʝʪ ʥʘʠʙʦʣʴʰʠʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ. 

ʄʦʨʩʢʦʝ ʩʫʜʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʜʠʥʘʤʠʯʝʩʢʠ ʧʨʦʪʠʚʦʨʝʯʠʚʳʤ ʦʙʲ-

ʝʢʪʦʤ, ʚ ʢʦʪʦʨʦʤ ʩʪʨʝʤʣʝʥʠʝ ʢ ʫʣʫʯʰʝʥʠʶ ʢʘʢʦʛʦ-ʣʠʙʦ ʦʜʥʦʛʦ ʤʦʨʝ-

ʭʦʜʥʦʛʦ ʩʚʦʡʩʪʚʘ ʦʙʷʟʘʪʝʣʴʥʦ ʦʪʢʣʠʢʥʝʪʩʷ ʦʩʣʘʙʣʝʥʠʝʤ, ʚʧʣʦʪʴ ʜʦ ʥʝ-

ʨʘʟʨʝʰʠʤʳʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʧʨʦʙʣʝʤ ʩ ʤʦʨʝʭʦʜʥʦʩʪʴʶ ʵʪʦʛʦ ʩʫʜʥʘ ʚ 

ʮʝʣʦʤ. 

ʊʘʢ, ʣʶʙʦʝ ʩʪʨʝʤʣʝʥʠʝ ʢ ʫʩʠʣʝʥʠʶ ʥʘʯʘʣʴʥʦʡ ʩʪʘʪʠʯʝʩʢʦʡ ʦʩʪʦʡ-

ʯʠʚʦʩʪʠ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʠʚʦʜʠʪ ʢ ʫʩʠʣʝʥʠʶ ʢʘʯʢʠ ʵʪʦʛʦ ʩʫʜʥʘ ʚ ʰʪʦʨʤʦ-

ʚʦʤ ʧʣʘʚʘʥʠʠ, ʚʧʣʦʪʴ ʜʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʩ 

ʧʨʦʯʥʦʩʪʴʶ ʢʦʨʧʫʩʘ, ʠʣʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʯʠʩʪʳʤ ʧʘʨʘʜʦʢʩʦʤ ï ʚʦʟʥʠʢʥʦ-

ʚʝʥʠʶ ʦʧʘʩʥʦʩʪʠ ʠʤʝʥʥʦ ʦʧʨʦʢʠʜʳʚʘʥʠʷ ʩʫʜʥʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʥʠʢʥʦ-

ʚʝʥʠʷ ʩʠʣʴʥʦʡ ʨʝʟʦʥʘʥʩʥʦʡ ʢʘʯʢʠ ʠʣʠ ʞʝʩʪʢʦʛʦ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʟʘ-

ʭʚʘʪʘ ʢʦʨʧʫʩʘ ʩʫʜʥʘ ʰʪʦʨʤʦʚʦʡ ʚʦʣʥʦʡ ï ʙʨʦʯʠʥʛʘ. 

ɿʥʘʯʠʪʝʣʴʥʳʝ ʩʣʦʞʥʦʩʪʠ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʫʜʦʚ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʥʝ-

ʩʦʠʟʤʝʨʠʤʦʤ ʟʘʚʳʰʝʥʠʠ ʥʘʜʚʦʜʥʦʛʦ ʙʦʨʪʘ ʠ ʟʘʧʘʩʘ ʧʣʘʚʫʯʝʩʪʠ ʩʫʜʥʘ, 

ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʜʨʫʛʠʭ ʥʝʩʦʛʣʘʩʦʚʘʥʥʳʭ ʩ ʤʦʨʝʧʣʘʚʘʪʝʣʷʤʠ ʪʨʝʙʦʚʘʥʠ-

ʷʭ ʧʦ ʥʝʟʘʣʠʚʘʝʤʦʩʪʠ ʚʝʨʭʥʠʭ ʧʘʣʫʙ, ʚ ʫʩʪʨʦʡʩʪʚʝ ʛʨʦʤʦʟʜʢʠʭ ʩʧʘʩʘ-

ʪʝʣʴʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʙʨʘʱʘʪʴʩʷ ʠʩʪʦʯʥʠʢʦʤ ʧʦʚʳʰʝʥ-

ʥʦʡ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʤʦʨʝʧʣʘʚʘʪʝʣʝʡ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʛʠʜʨʦʩʪʘʪʠʢʠ ʩʫʜʥʘ ʧʦʚʳʰʝʥʥʦʡ ʤʦʨʝʭʦʜʥʦʩʪʠ. 

ʐʪʦʨʤʦʚʘʷ ʛʠʜʨʦʤʝʭʘʥʠʢʘ ʩʫʜʥʘ ʚʢʣʶʯʘʝʪ ʥʝʢʦʪʦʨʳʝ ʧʨʦʝʢʪʥʳʝ 

ʧʘʨʘʜʦʢʩʳ, ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʱʠʝ ʥʘ ʤʦʨʝʭʦʜʥʳʝ ʢʘʯʝʩʪʚʘ ʥʝʦʧʪʠʤʠ-

ʟʠʨʦʚʘʥʥʦʛʦ ʩʫʜʥʘ, ʠ, ʧʦ ʩʫʪʠ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʴ ʠʣʠ ʦʩʦʙʳʝ 
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ʨʝʞʠʤʳ ʚʩʝʧʦʛʦʜʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʫʜʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʝʛʦ ʧʨʦʝʢʪ-

ʥʳʤ ʥʘʟʥʘʯʝʥʠʝʤ, ʠ ʙʝʟ ʫʱʝʨʙʘ ʜʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʨʫʟʘ ʠ ʩʦʙʩʪʚʝʥʥʦ 

ʩʘʤʦʛʦ ʩʫʜʥʘ. 

ʅʝʢʦʪʦʨʳʝ ʵʣʝʤʝʥʪʳ ʚ ʧʦʩʪʨʦʝʥʠʠ ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʩʫʜʥʘ ʭʦʨʦʰʦ 

ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʠ ʩʝʙʷ ʚ ʠʩʪʦʨʠʠ ʤʦʨʝʧʣʘʚʘʥʠʷ, ʘ ʥʳʥʝ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʦʪʯʘʩʪʠ ʦʩʣʘʙʣʝʥʦ ʚ ʫʛʦʜʫ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʛʨʫʟʦʦʙʨʘʙʦʪʢʠ, ʜʣʷ ʨʘʩʰʠ-

ʨʝʥʠʷ ʚʥʫʪʨʠʩʫʜʦʚʳʭ ʧʦʤʝʱʝʥʠʡ, ʠʥʦʛʜʘ ʞʝ ʧʨʦʩʪʦ ʧʦ ʵʩʪʝʪʠʯʝʩʢʠʤ 

ʧʨʠʩʪʨʘʩʪʠʷʤ ʢʦʥʢʨʝʪʥʳʭ ʤʝʥʝʜʞʝʨʦʚ ʢʦʨʘʙʝʣʴʥʳʭ ʥʘʫʢ. 

ɺʳʷʚʣʝʥʠʝ ʠ ʦʧʪʠʤʘʣʴʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ʧʘʨʘʜʦʢʩʦʚ ʛʠʜʨʦʤʝʭʘʥʠʢʠ 

ʬʦʨʤʘʣʴʥʦ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʠʩʢʘ ʚʟʘʠʤʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ 

ʚʥʝʰʥʠʭ ʥʝʛʘʪʠʚʥʳʭ ʰʪʦʨʤʦʚʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʢʦʨʧʫʩ ʩʫʜʥʘ ʩ ʧʦʤʦ-

ʱʴʶ ʧʦʩʪʨʦʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʦʙʚʦʜʦʚ. ʈʘʩʩʤʦʪʨʠʤ ʦʩʦʙʝʥʥʦʩʪʠ ʥʝʢʦ-

ʪʦʨʳʭ ʵʣʝʤʝʥʪʦʚ ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʩʫʜʥʘ: 

B ï ʰʠʨʠʥʘ ʢʦʨʧʫʩʘ ʚ ʢʫʙʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʫʚʝʣʠʯʠʚʘʝʪ ʤʝʪʘ-

ʮʝʥʪʨʠʯʝʩʢʠʡ ʨʘʜʠʫʩ r: 

 

r = JX/V = 
WL

x

x

H

K

dxyñ
3

3

2
 (1) 

ʛʜʝ: V ï ʚʦʜʦʠʟʤʝʱʝʥʠʝ; JX ï ʧʦʧʝʨʝʯʥʳʡ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʧʣʦʱʘʜʠ ʜʝʡ-

ʩʪʚʫʶʱʝʡ ʚʘʪʝʨʣʠʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ x; y ï ʦʨʜʠʥʘʪʘ ʚʘ-

ʪʝʨʣʠʥʠʠ, ʢʘʢ ʰʠʨʠʥʘ ʢʦʨʧʫʩʘ ʚ ʢʦʥʢʨʝʪʥʦʡ ʪʦʯʢʝ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ x ʥʘ 

ʫʨʦʚʥʝ ʜʝʡʩʪʚʫʶʱʝʡ ʚʘʪʝʨʣʠʥʠʠ WL. 

ɺ ʰʪʦʨʤʦʚʦʤ ʧʣʘʚʘʥʠʠ ʚʥʝʰʥʠʝ ʩʠʣʳ ʧʨʠ ʥʘʢʣʦʥʘʭ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚʟʚʦʣʥʦʚʘʥʥʦʛʦ ʤʦʨʷ ʦʙʨʘʱʘʶʪʩʷ ʥʠʯʝʤ ʥʝ ʩʢʦʤʧʝʥʩʠʨʦʚʘʥʥʳʤʠ ʤʦ-

ʤʝʥʪʘʤʠ ʦʩʪʦʡʯʠʚʦʩʪʠ ʬʦʨʤʳ: 

 

)sin()sin( JgJgJ ÖÖ=ÖÖÖ= XJVrm  (2) 

ʛʜʝ: g = 1025 ʢʛ/ʤ3
 ï ʧʣʦʪʥʦʩʪʴ, J ï ʫʛʦʣ ʥʘʢʣʦʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʷ. 

ʆʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʵʪʠ ʩʠʣʳ ʥʝ ʩʜʝʨʞʠʚʘʶʪʩʷ ʨʝʘʢʮʠʝʡ ʤʘʩʩʳ 

ʢʦʨʧʫʩʘ, ʠ ʜʦʩʪʠʛʘʶʪ ʥʘʠʙʦʣʴʰʠʭ ʚʝʣʠʯʠʥ ʫ ʩʫʜʦʚ ʩ ʰʠʨʦʢʦʡ ʪʨʘʥʮʝʚʦʡ 

ʢʦʨʤʦʡ (ʈʠʩ. 53), ʠ ʦʩʦʙʦ ʦʧʘʩʥʳ ʜʣʷ ʤʥʦʛʦʢʦʨʧʫʩʥʳʭ ʩʫʜʦʚ, ʚʥʝ ʧʨʷ-

ʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʘʣʴʥʦʡ ʧʣʦʱʘʜʠ ʠʭ ʜʝʡʩʪʚʫʶʱʠʭ ʚʘʪʝʨʣʠʥʠʡ, ʪʘʢ 

ʢʘʢ ʚ ʨʘʩʯʝʪʳ ʤʝʪʘʮʝʥʪʨʠʯʝʩʢʦʛʦ ʨʘʜʠʫʩʘ ʚʭʦʜʷʪ ʢʫʙʠʯʝʩʢʠʝ ʦʨʜʠʥʘʪʳ 

ʛʘʙʘʨʠʪʥʳʭ ʨʘʟʤʝʨʝʥʠʡ. 
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ʈʠʩ. 53. ɼʠʘʛʨʘʤʤʳ ʩʪʘʪʠʯʝʩʢʦʡ ʦʩʪʦʡʯʠʚʦʩʪʠ ʢʦʨʘʙʣʷ ʜʣʷ ʧʷʪʠ ʰʪʦʨʤʦʚʳʭ 

ʚʘʪʝʨʣʠʥʠʡ, ʩ ʘʧʧʣʠʢʘʪʦʡ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʡ ʚ ʤʝʪʘʮʝʥʪʨʝ ʥʘ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʦʩʘʜʢʝ. ɽʩʪʝʩʪʚʝʥʥʦʝ ʫʩʪʦʡʯʠʚʦʝ ʧʦʣʦʞʝʥʠʝ ʢʦʨʧʫʩʘ ï 

çʢʚʝʨʭʫ ʢʠʣʝʤè 

ʄʝʪʘʮʝʥʪʨʠʯʝʩʢʠʝ ʧʨʦʝʢʪʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ ʥʝ ʧʨʦʪʠʚʦʨʝʯʘʪ ʧʦ-

ʩʣʝʜʫʶʱʠʤ ʨʝʟʫʣʴʪʘʪʘʤ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʥʘ ʙʦʣʴʰʠʭ ʫʛʣʘʭ 

ʢʨʝʥʘ. ʏʪʦʙʳ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʢʠ ʦʩʪʦʡʯʠʚʦʩʪʠ ʩʫʜʥʘ ʢʘʢ ʪʚʝʨ-

ʜʦʛʦ ʪʝʣʘ ʚ ʰʪʦʨʤʦʚʦʤ ʤʦʨʝ, ʟʘʬʠʢʩʠʨʫʝʤ ʮʝʥʪʨ ʪʷʞʝʩʪʠ ʚ ʤʝʪʘʮʝʥʪʨʝ 

ʜʣʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʦʩʘʜʢʠ. 

 

 

ʈʠʩ. 54. ʄʝʪʘʮʝʥʪʨʠʯʝʩʢʘʷ ʚʳʩʦʪʘ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʦʛʦ ʢʦʨʘʙʣʷ ʤʦʞʝʪ ʙʝʟ-

ʦʧʘʩʥʦ ʧʨʠʚʦʜʠʪʴʩʷ ʢ ʥʫʣʶ ʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʦʩʘʜʢʝ, ʪʘʢ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʘʷ 

ʦʩʪʦʡʯʠʚʦʩʪʴ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʠ ʣʶʙʳʭ ʠʟʤʝʥʝʥʠʷʭ ʧʦʩʘʜʢʠ ʚ ʪʝʤʧʝ 

ʰʪʦʨʤʦʚʦʡ ʢʘʯʢʠ ʩʫʜʥʘ. ʊʘʢʦʡ ʢʦʨʧʫʩ ʠʤʝʝʪ ʙʦʣʴʰʦʡ ʟʘʧʘʩ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ 

ʘʙʩʦʣʶʪʥʦʡ ʦʩʪʦʡʯʠʚʦʩʪʠ, ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʚʳʭʦʜʘ ʥʘ ʨʦʚʥʳʡ ʢʠʣʴ ʜʘʞʝ ʠʟ 

ʧʦʣʥʦʛʦ ʦʧʨʦʢʠʜʳʚʘʥʠʷ. 
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ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʣʘʚʥʦʩʪʠ ʙʦʨʪʦʚʦʡ ʢʘʯʢʠ ʚ ʰʪʦʨʤʦʚʦʤ ʧʣʘʚʘʥʠʠ 

ʩʫʜʦʚʦʜʠʪʝʣʴ ʚʩʝʛʜʘ ʩʪʨʝʤʠʪʴʩʷ ʫʤʝʥʴʰʠʪʴ ʤʝʪʘʮʝʥʪʨʠʯʝʩʢʫʶ ʚʳʩʦʪʫ, 

ʧʨʠʧʦʜʥʷʚ ʮʝʥʪʨ ʤʘʩʩ ʩʫʜʥʘ ʙʣʠʞʝ ʢ ʤʝʪʘʮʝʥʪʨʫ (ʈʠʩ. 54), ʪʝʤ ʩʘʤʳʤ 

ʜʦʙʠʚʘʷʩʴ ʧʣʘʚʥʦʩʪʠ ʢʘʯʢʠ ʟʘ ʩʯʝʪ ʧʦʜʘʚʣʝʥʠʷ ʚʥʝʰʥʠʭ ʩʠʣ ʠʥʝʨʮʠʝʡ 

ʤʘʩʩʳ ʢʦʨʧʫʩʘ, ʯʪʦ ʦʧʠʩʳʚʘʝʪʩʷ ʢʘʧʠʪʘʥʩʢʦʡ ʬʦʨʤʫʣʦʡ ʜʣʷ ʦʮʝʥʢʠ 

ʥʘʯʘʣʴʥʦʡ ʦʩʪʦʡʯʠʚʦʩʪʠ: 

gC zzrBChBCT -+Ö=Ö=J  (3) 

ʛʜʝ: ʉ º 0,8 [ʩ/ʤ
İ
] ï ʨʘʟʤʝʨʥʳʡ ʵʤʧʠʨʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʩ ʭʘʨʘʢʪʝʨ-

ʥʳʤ ʟʥʘʯʝʥʠʝʤ ʜʣʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʦʜʥʦʢʦʨʧʫʩʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʫʜʦʚ; 

zC ï ʘʧʧʣʠʢʘʪʘ ʮʝʥʪʨʘ ʚʝʣʠʯʠʥʳ; zg ï ʘʧʧʣʠʢʘʪʘ ʮʝʥʪʨʘ ʪʞ̫ʝʩʪʠ. 

ɽʩʣʠ ʘʧʧʣʠʢʘʪʘ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʧʦʜʥʠʤʘʝʪʩʷ ʤʥʦʛʦ ʚʳʰʝ ʚʘʪʝʨʣʠ-

ʥʠʠ, ʪʦ ʩʫʜʥʦ ʢʘʢ ʙʳ ʦʢʘʟʳʚʘʝʪʩʷ ʚ ʢʘʯʝʣʷʭ ʠʥʪʝʥʩʠʚʥʦʡ ʢʘʯʢʠ ʝʱʝ ʠ 

ʧʦʜ ʙʦʢʦʚʳʤʠ ʫʜʘʨʘʤʠ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ. 

ʂʦʥʪʫʨʳ ʰʧʘʥʛʦʫʪʦʚ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʦʛʦ ʩʫʜʥʘ 

(ʈʠʩ. 54) ʧʨʠʙʣʠʞʝʥʳ ʢ ʦʢʨʫʞʥʦʩʪʠ, ʯʪʦ ʦʪʤʝʯʘʝʪʩʷ ʦʪʥʦʰʝʥʠʝʤ ʰʠʨʠ-

ʥʳ ʢ ʦʩʘʜʢʝ (B/T) ʧʦʨʷʜʢʘ ʜʚʫʭ, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘʧʧʣʠʢʘʪʘ ʤʝʪʘʮʝʥ-

ʪʨʘ ʧʨʠʚʦʜʠʪʩʷ ʢ ʫʨʦʚʥʶ ʜʝʡʩʪʚʫʶʱʝʡ ʚʘʪʝʨʣʠʥʠʠ, ʛʜʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ 

ʫʜʘʨʳ ʛʨʝʙʥʝʡ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ ʤʦʛʫʪ ʙʳʪʴ ʩʢʦʤʧʝʥʩʠʨʦʚʘʥʳ (ʚʧʣʦʪʴ 

ʜʦ ʧʨʠʚʝʜʝʥʠʷ ʚʥʝʰʥʠʭ ʩʠʣ ʢ ʦʙʨʘʪʥʦʤʫ ʜʝʡʩʪʚʠʶ) ʚ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʤ 

ʧʨʠʙʣʠʞʝʥʠʠ. 

ɻʠʜʨʦʩʪʘʪʠʢʘ ʢʠʣʝʚʦʡ ʢʘʯʢʠ ʜʣʷ ʫʜʣʠʥʝʥʥʦʛʦ ʩʫʜʥʘ ʥʝ ʜʘʝʪ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʘʥʘʣʦʛʠʯʥʦʡ ʚʟʘʠʤʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʚʥʝʰʥʠʭ ʩʠʣ ʩ ʧʦʤʦʱʴʶ 

ʠʥʝʨʮʠʠ ʤʘʩʩʳ ʢʦʨʧʫʩʘ, ʩʣʠʰʢʦʤ ʚʝʣʠʢʘ ʧʨʦʜʦʣʴʥʘʷ ʦʩʪʦʡʯʠʚʦʩʪʴ 

ʬʦʨʤʳ ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʜʦʧʫʩʪʠʤʦʡ ʧʨʦʯʥʦʩʪʴʶ ʢʦʨʧʫʩʘ, ʠ ʧʦʪʦʤʫ 

ʦʙʚʦʜʳ ʤʦʛʫʪ ʣʠʰʴ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴʩʷ ʜʣʷ ʥʝʧʨʦʪʠʚʣʝʥʠʷ ʩʠʣʦʚʦʤʫ ʚʦʟ-

ʜʝʡʩʪʚʠʶ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ, ʧʨʠ ʢʦʪʦʨʦʤ ʪʝʤʧ ʢʠʣʝʚʦʡ ʢʘʯʢʠ ʧʨʦʠʩʭʦ-

ʜʠʪ ʚ ʨʝʞʠʤʝ ʧʨʦʩʪʦʛʦ ʦʪʩʣʝʞʠʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʚʟʚʦʣʥʦʚʘʥʥʦʛʦ ʤʦʨʷ. 

ʕʪʦ ʥʝ ʠʩʢʣʶʯʘʝʪ ʧʦʠʩʢʘ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʧʦ ʤʠʥʠʤʠʟʘʮʠʠ 

ʚʥʝʰʥʠʭ ʩʠʣ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤ ʨʘʩʩʤʦʪʨʝʥʠʠ ʛʠʜʨʦʤʝʭʘʥʠʢʠ ʢʦʨʧʫʩʘ ʚ 

ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʛʦ ʪʨʦʭʦʠʜʘʣʴʥʦʛʦ ʚʦʣʥʝʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʠʟʚʝʩʪʥʳ 

ʵʬʬʝʢʪʠʚʥʳʝ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʧʦ ʤʠʥʠʤʠʟʘʮʠʠ ʚʥʝʰ-

ʥʠʭ ʩʠʣʦʚʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʜʣʷ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʩʥʠʞʝʥʠʷ ʢʠʣʝʚʦʡ ʠ ʙʦʨ-
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ʪʦʚʦʡ ʢʘʯʢʠ ʩʫʜʥʘ, ʦ ʢʦʪʦʨʳʭ ʩʦʦʙʱʘʣʦʩʴ ʥʘ ʤʦʨʩʢʦʤ ʬʦʨʫʤʝ STAB-

2009 (Khramushin, 2009) ʚ ʈʝʧʠʥʦ [20]. 

ɿʜʝʩʴ ʞʝ ʚʝʨʥʝʤʩʷ ʢ ʫʪʦʯʥʝʥʠʶ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʭ ʦʧʪʠʤʠʟʘʮʠʦʥ-

ʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʧʨʦʝʢʪʦʚ ʤʦʨʩʢʠʭ ʩʫʜʦʚ ʧʦʚʳʰʝʥʥʦʡ 

ʰʪʦʨʤʦʚʦʡ ʤʦʨʝʭʦʜʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʚʳʙʦʨ ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʙʝʟ 

ʥʝʜʦʯʝʪʦʚ ʚ çʦʧʘʩʥʫʶ ʩʪʦʨʦʥʫè, ʯʪʦ ʦʙʳʯʥʦ ʩʚʦʡʩʪʚʝʥʥʦ ʜʣʷ ʧʨʦʝʢʪʥʳʭ 

ʚʳʚʦʜʦʚ ʥʘ ʦʩʥʦʚʝ ʧʨʦʩʪʝʡʰʝʡ ʤʦʜʝʣʠ ʩ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʡ ʧʦʩʪʘʥʦʚʢʦʡ 

ʩʫʜʥʘ ʥʘ ʰʪʦʨʤʦʚʫʶ ʚʦʣʥʫ. 

ȶɚɜɌɍɗɨ, ɚɝɞɚɕɣɔɎɧɕ Ɏ ɤɞɚɜɘɚɎɚɘ ɛɗɌɎɌəɔɔ 

ʇʘʪʝʥʪ ˉ RU 2487043 C2. 

ʆʞʠʜʘʝʤʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʚʦʜʦʠʟ-

ʤʝʱʘʶʱʝʛʦ ʢʦʨʘʙʣʷ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʦʡ ʦʩʘʜʢʦʡ, ʟʘʦʩʪʨʝʥʥʳʤʠ 

ʦʢʦʥʝʯʥʦʩʪʷʤʠ ʠ ʟʘʧʘʩʦʤ ʧʣʘʚʫʯʝʩʪʠ ʜʣʷ ʥʘʜʚʦʜʥʦʛʦ ʧʣʘʚʘʥʠʷ, ʩʦʩʨʝʜʦ-

ʪʦʯʝʥʥʳʤ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ, ʦʪʣʠʯʘʶʱʠʡʩʷ ʪʝʤ, ʯʪʦ ʥʘ ʢʦʥʩʪʨʫʢ-

ʪʠʚʥʦʡ ʦʩʘʜʢʝ ʤʝʪʘʮʝʥʪʨʠʯʝʩʢʘʷ ʚʳʩʦʪʘ (ʥʘʯʘʣʴʥʘʷ ʦʩʪʦʡʯʠʚʦʩʪʴ) ʤʠ-

ʥʠʤʘʣʴʥʘ, ʠ ʚʦʟʨʘʩʪʘʝʪ ʧʨʠ ʣʶʙʦʤ ʠʟʤʝʥʝʥʠʠ ʧʦʩʘʜʢʠ ʚ ʧʨʦʮʝʩʩʝ 

ʚʩʧʣʳʪʠʷ ʠ ʧʦʛʨʫʞʝʥʠʷ ʢʦʨʧʫʩʘ ʚ ʫʩʣʦʚʠʷʭ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʘʯʢʠ ʥʘ 

ʰʪʦʨʤʦʚʦʤ ʚʦʣʥʝʥʠʠ, ʯʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʩʧʝʮʠʘʣʴʥʳʭ ʦʙʚʦʜʦʚ ʚ 

ʧʦʣʦʩʝ ʧʝʨʝʤʝʥʥʳʭ ʚʘʪʝʨʣʠʥʠʡ.  

ʇʝʨʝʭʦʜʷ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʠ ʦʙʱʝʢʦʨʘʙʝʣʴʥʦʡ ʘʨ-

ʭʠʪʝʢʪʫʨʳ ʢʦʥʢʨʝʪʥʳʭ ʤʦʨʩʢʠʭ ʩʫʜʦʚ, ʦʛʨʘʥʠʯʠʤʩʷ ʩʧʦʩʦʙʘʤʠ ʧʦʩʪʨʦʝ-

ʥʠʷ ʩʫʜʦʚʳʭ ʦʙʚʦʜʦʚ ʣʠʰʴ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ, ʯʪʦ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ 

ʧʦʜʜʝʨʞʘʥʠʷ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʙʝʟʫʩʣʦʚʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʡ 

ʥʘʯʘʣɹʥʦʡ ʦʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʘʯʢʝ ʚ ʫʩʣʦʚʠ-

ʷʭ ʰʪʦʨʤʦʚʦʛʦ ʚʦʣʥʝʥʠʷ. 

ʄʝʪʘʮʝʥʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʦʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʦʩʘʜ-

ʢʠ ʩʫʜʥʘ 

ʆʮʝʥʢʘ ʦʩʪʦʡʯʠʚʦʩʪʠ ʢʦʨʧʫʩʘ ʢʦʨʘʙʣʷ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʙʦʨʪʘʤʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʝʣʠʯʠʥʦʡ ʤʝʪʘʮʝʥʪʨʠʯʝʩʢʦʡ ʚʳʩʦʪʳ h, ʥʘ ʠʟʤʝʥʝʥʠʝ 

ʢʦʪʦʨʦʡ ʧʨʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʘʯʢʝ ʩʢʘʟʳʚʘʝʪʩʷ ʩʤʝʱʝʥʠʝ ʮʝʥʪʨʘ ʚʝʣʠʯʠ-

ʥʳ zC, ʦʪʯʘʩʪʠ ʢʦʤʧʝʥʩʠʨʫʝʤʦʝ ʦʙʨʘʪʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ ʩʠʥʭʨʦʥʥʦ ʤʝ-

ʥʷʶʱʝʛʦʩʷ ʦʙʲʝʤʥʦʛʦ ʚʦʜʦʠʟʤʝʱʝʥʠʷ V. ɿʘʬʠʢʩʠʨʫʝʤ ʪʘʢʞʝ ʧʦʣʦʞʝʥʠʝ 

ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʠ ʜʦʧʫʩʪʠʤ ʫʩʣʦʚʥʦ ʥʝʠʟʤʝʥʥʦʡ ʚʝʣʠʯʠʥʫ ʧʦʧʝʨʝʯʥʦʛʦ 
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(ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ x) ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ ʧʣʦʱʘʜʠ ʜʝʡʩʪʚʫʶ-

ʱʝʡ ʚʘʪʝʨʣʠʥʠʠ Jx : 

 

h = zM ï zg = r + zC ï zg = Jx/V + zC ï zg , (4) 

ʛʜʝ: zM ï ʘʧʧʣʠʢʘʪʘ ʤʝʪʘʮʝʥʪʨʘ; zg ï ʬʠʢʩʠʨʦʚʘʥʥʘʷ ʘʧʧʣʠʢʘʪʘ ʮʝʥʪʨʘ 

ʤʘʩʩ ʢʦʨʘʙʣʷ;  r ï ʧʦʧʝʨʝʯʥʳʡ ʤʝʪʘʮʝʥʪʨʠʯʝʩʢʠʡ ʨʘʜʠʫʩ. 

 

ʈʠʩ. 55. ʇʨʦʝʢʮʠʷ ʢʦʨʧʫʩ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʯʝʨʪʝʞʘ ʠ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʝ ʨʘʩʯʝ-

ʪʳ ʜʣʷ ʩʧʘʩʘʪʝʣʴʥʦʛʦ ʩʫʜʥʘ, ʩʧʦʩʦʙʥʦʛʦ ʚ ʰʪʦʨʤʦʚʳʭ ʫʩʣʦʚʠʷʭ ʘʢʪʠʚʥʦ ʤʘ-

ʥʝʚʨʠʨʦʚʘʪʴ ʧʨʦʠʟʚʦʣʴʥʳʤʠ ʢʫʨʩʘʤʠ ʥʘ ʤʘʣʳʭ ʭʦʜʘʭ ʚʙʣʠʟʠ ʩʧʘʩʘʝʤʦʛʦ ʩʫʜ-

ʥʘ ʠʣʠ ʤʦʨʩʢʦʛʦ ʠʥʞʝʥʝʨʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ 

ɺʩʝ ʚʝʣʠʯʠʥʳ ʚ ʚʳʨʘʞʝʥʠʠ (4), ʢʨʦʤʝ zg, ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʠʥʪʝ-

ʛʨʘʣʴʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʬʦʨʤʳ ʩʫʜʦʚʳʭ ʦʙʚʦʜʦʚ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ 

ʩʚʷʟʘʥʳ ʩ ʧʦʩʘʜʢʦʡ ʢʦʨʧʫʩʘ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʢʨʠʚʳʭ ʵʣʝʤʝʥʪʦʚ ʪʝʦʨʝ-

ʪʠʯʝʩʢʦʛʦ ʯʝʨʪʝʞʘ (ʈʠʩ. 55, 56 ï ʩʧʨʘʚʘ). 

ɺ ʩʣʫʯʘʝ ʩʫʜʦʚʳʭ ʦʙʚʦʜʦʚ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʙʦʨʪʘʤʠ ʚ ʩʨʝʜʥʝʡ ʯʘ-

ʩʪʠ ʢʦʨʧʫʩʘ, ʠʩʢʦʤʳʡ ʵʢʩʪʨʝʤʫʤ ʤʠʥʠʤʫʤʘ ʘʧʧʣʠʢʘʪʳ ʤʝʪʘʮʝʥʪʨʘ zM 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʦʩʘʜʢʫ ʊ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ ʪʨʠ ʨʘʟʘ ʤʝʥʴʰʫʶ ʰʠʨʠʥʳ 
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ʢʦʨʧʫʩʘ ɺ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʣʷ ʩʫʜʦʚʳʭ ʦʙʚʦʜʦʚ ʩ ʦʪʥʦʰʝʥʠʝʤ ʰʠʨʠʥʳ 

ʢ ʦʩʘʜʢʝ ʙʦʣʴʰʝ ʪʨʝʭ (B/T > 3), ʤʠʥʠʤʫʤ ʘʧʧʣʠʢʘʪʳ ʤʝʪʘʮʝʥʪʨʘ zM (z) 

ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʨʘʟʚʘʣʝ ʙʦʨʪʦʚ ʟʘ ʩʯʝʪ ʙʳʩʪʨʦʛʦ ʨʦʩʪʘ JX (z) ʥʘ ʤʝʪʘʮʝʥ-

ʪʨʠʯʝʩʢʦʡ ʜʠʘʛʨʘʤʤʝ (ʈʠʩ. 55, 56 ï ʩʧʨʘʚʘ).  

 

ʈʠʩ. 56. ʋʥʠʚʝʨʩʘʣʴʥʦʝ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʫʜʥʦ, ʩʧʦʩʦʙʥʦʝ ʢ ʰʪʦʨʤʦʚʦʤʫ ʧʣʘʚʘ-

ʥʠʶ ʧʨʦʠʟʚʦʣʴʥʳʤ ʢʫʨʩʦʤ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʢʠʣʝʚʦʡ ʠ ʙʦʨʪʦʚʦʡ ʢʘʯʢʦʡ ʚ ʫʩʣʦ-

ʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʛʦ ʤʦʨʩʢʦʛʦ ʚʦʣʥʝʥʠʷ. ɼʠʘʛʨʘʤʤʳ ʧʣʝʯ ʦʩʪʦʡʯʠʚʦʩʪʠ (ʩʣʝʚʘ) 

ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʦʩʘʜʦʢ, ʦʪʤʝʯʝʥʥʳʭ ʥʘ ʧʨʦʝʢʮʠʠ ʢʦʨʧʫʩ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʯʝʨ-

ʪʝʞʘ (ʩʣʝʚʘ ʚʚʝʨʭʫ). ʈʘʩʯʝʪ ʦʩʪʦʡʯʠʚʦʩʪʠ ʚʳʧʦʣʥʝʥ ʜʣʷ Zg=Zm ʥʘ ʢʦʥʩʪʨʫʢ-

ʪʠʚʥʦʡ ʦʩʘʜʢʝ (ɺʃ). ʇʨʠ ʚʩʝʭ ʠʟʤʝʥʝʥʠʷʭ ʦʩʘʜʢʠ ʢʦʣʨʧʫʩ ʧʨʠʦʙʨʝʪʘʝʪ ʧʦʣʦ-

ʞʠʪʝʣʴʥʫʶ ʥʘʯʘʣʴʥʫʶ ʦʩʪʦʡʯʠʚʦʩʪʴ. ʂʨʠʚʳʝ ʵʣʝʤʝʥʪʦʚ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʯʝʨ-

ʪʝʞʘ (ʩʧʨʘʚʘ). ɿʜʝʩʴ ʠ ʜʘʣʝʝ ʥʘ ʛʨʘʬʠʢʘʭ ʧʨʠʚʝʜʝʥʳ zC, zM ï ʘʧʧʣʠʢʘʪʳ ʮʝʥʪʨʘ 

ʚʝʣʠʯʠʥʳ ʠ ʤʝʪʘʮʝʥʪʨʘ; V ï ʛʨʫʟʦʚʦʡ ʨʘʟʤʝʨ; S ï ʧʣʦʱʘʜʴ ʩʤʦʯʝʥʥʦʡ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʢʦʨʧʫʩʘ; S ï ʧʣʦʱʘʜʴ ʜʝʡʩʪʚʫʶʱʝʡ ʚʘʪʝʨʣʠʥʠʠ; xS, xC ï ʘʙʩʮʠʩʩʳ ʮʝʥ-

ʪʨʘ ʚʝʣʠʯʠʥʳ ʠ ʧʣʦʱʘʜʠ ʚʘʪʝʨʣʠʥʠʠ; Jx, Jy ï ʧʨʦʜʦʣʴʥʳʡ ʠ ʧʦʧʝʨʝʯʥʳʡ ʤʦ-

ʤʝʥʪʳ ʠʥʝʨʮʠʠ ʧʣʦʱʘʜʠ ʚʘʪʝʨʣʠʥʠʠ; R, r ï ʧʨʦʜʦʣʴʥʳʡ ʠ ʧʦʧʝʨʝʯʥʳʡ ʤʝʪʘ-

ʮʝʥʪʨʠʯʝʩʢʠʝ ʨʘʜʠʫʩʳ 

ʐʪʦʨʤʦʚʦʝ ʧʣʘʚʘʥʠʝ ʪʘʢʦʛʦ ʩʫʜʥʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʝʟʢʦʡ ʢʠʣʝʚʦʡ 

ʠ ʙʦʨʪʦʚʦʡ ʢʘʯʢʦʡ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʤ ʚʣʠʷʥʠʠ ʥʘ 
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ʢʦʨʧʫʩ ʢʦʨʘʙʣʷ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ, ʩʠʣʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʢʦʪʦʨʳʭ ʤʦʞʝʪ 

ʧʨʝʚʘʣʠʨʦʚʘʪʴ ʥʘ ʬʦʥʝ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ, ʪʝʤ 

ʥʝ ʤʝʥʝʝ, ʩʦʭʨʘʥʷʶʱʝʛʦ ʧʦʣʝʟʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʠʥʠʤʠʟʘʮʠʶ ʢʘʯʢʠ ʠ ʜʦ-

ʩʪʠʞʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʰʪʦʨʤʦʚʦʛʦ ʤʦʨʝʧʣʘʚʘʥʠʷ. 

ʉʫʜʥʦ ʧʦʚʳʰʝʥʥʦʡ ʰʪʦʨʤʦʚʦʡ ʤʦʨʝʭʦʜʥʦʩʪʠ, ʠʤʝʶʱʝʝ ʦʪʥʦʰʝ-

ʥʠʝ ʰʠʨʠʥʳ ʢʦʨʧʫʩʘ ʢ ʦʩʘʜʢʝ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʥʦʝ ʠʣʠ ʤʝʥʴʰʝʝ ʜʚʫʭ 

(B/T @ ʠʣʠ ¢ 2), ʦʙʨʝʪʘʝʪ ʠʩʢʦʤʳʡ ʤʠʥʠʤʫʤ ʦʩʪʦʡʯʠʚʦʩʪʠ ʥʘ ʢʦʥʩʪʨʫʢ-

ʪʠʚʥʦʡ ʚʘʪʝʨʣʠʥʠʠ ʧʨʠ ʫʩʪʨʦʡʩʪʚʝ ʟʘʚʘʣʘ ʙʦʨʪʦʚ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʢʦʨʧʫ-

ʩʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʛʦ ʨʦʩʪʫ ʘʧʧʣʠʢʘʪʳ ʤʝʪʘʮʝʥʪʨʘ zM (z) ʟʘ ʩʯʝʪ ʫʚʝʣʠ-

ʯʝʥʠʷ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ ʧʣʦʱʘʜʠ ʚʘʪʝʨʣʠʥʠʠ JX (z) ʧʨʠ ʚʩʧʣʳʪʠʠ ʢʦʨʧʫ-

ʩʘ, ʠ ʥʝ ʧʦʜʘʚʣʷʶʱʝʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʩʪʘ ʚʳʩʦʪʳ ʤʝʪʘʮʝʥʪʨʘ zM (z) 

ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʘʧʧʣʠʢʘʪʳ ʮʝʥʪʨʘ ʚʝʣʠʯʠʥʳ zʉ (z) ʚ ʬʘʟʝ 

ʧʦʛʨʫʞʝʥʠʷ ʢʦʨʧʫʩʘ ʧʨʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʘʯʢʝ ʥʘ ʰʪʦʨʤʦʚʦʤ ʚʦʣʥʝʥʠʠ. 

ʉʫʜʦʚʳʝ ʦʙʚʦʜʳ ʩ ʦʢʨʫʛʣʳʤʠ ʰʧʘʥʛʦʫʪʘʤʠ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʢʦʨ-

ʧʫʩʘ ʦʩʣʘʙʣʷʶʪ ʵʬʬʝʢʪ ʧʦʚʳʰʝʥʠʷ ʦʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʦʩʘʜʢʠ 

(ʈʠʩ. 55), ʠ ʧʦʪʦʤʫ ʟʥʘʯʠʤʳʤ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʩʪʨʦʛʠʡ ʢʦʥʪʨʦʣʴ ʧʦʜ-

ʜʝʨʞʘʥʠʷ ʙʝʟʫʩʣʦʚʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʦʩʪʦʡʯʠʚʦʩʪʠ ʢʦʨʘʙʣʷ ʚ ʰʪʦʨʤʦ-

ʚʦʤ ʧʣʘʚʘʥʠʠ ʩ ʧʦʤʦʱʴʶ ʧʦʩʪʨʦʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʦʙʚʦʜʦʚ ʢʦʨʧʫʩʘ ʚ 

ʧʦʣʦʩʝ ʧʝʨʝʤʝʥʥʳʭ ʚʘʪʝʨʣʠʥʠʡ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʵʬʬʝʢʪ ʧʦʚʳʰʝʥʠʷ 

ʦʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠ ʰʪʦʨʤʦʚʦʤ ʠʟʤʝʥʝʥʠʠ ʧʦʩʘʜʢʠ ʜʦʩʪʠʛʘʝʪʩʷ ʚ ʩʣʫʯʘʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʛʥʫʪʳʭ ʥʘ ʫʨʦʚʥʝ ʜʝʡʩʪʚʫʶʱʝʡ ʚʘʪʝʨʣʠʥʠʠ ʰʧʘʥʛʦʫʪ-

ʥʳʭ ʢʦʥʪʫʨʦʚ (ʈʠʩ. 56). 

ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʯʝʨʪʝʞʝʡ 

ɹʝʟʫʩʣʦʚʥʘʷ ʦʩʪʦʡʯʠʚʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʰʪʦʨʤʦʚʦʛʦ ʧʣʘʚʘʥʠʷ ʦʙʝʩ-

ʧʝʯʠʚʘʝʪʩʷ ʬʦʨʤʦʡ ʦʙʚʦʜʦʚ ʢʦʨʧʫʩʘ ʚ ʧʦʣʦʩʝ ʧʝʨʝʤʝʥʥʳʭ ʚʘʪʝʨʣʠʥʠʡ. 

ʕʬʬʝʢʪ ʜʦʩʪʠʛʘʝʪʩʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʩʫʜʦʚʳʭ ʦʙʚʦʜʦʚ: ʚ 

ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʜʣʷ ʢʦʨʧʫʩʦʚ ʩ ʦʢʨʫʛʣʳʤʠ ʰʧʘʥʛʦʫʪʘʤʠ (ʈʠʩ. 55); ʚ 

ʥʘʠʙʦʣʴʰʝʡ ï ʩ ʚʦʛʥʫʪʳʤʠ ʢʦʥʪʫʨʘʤʠ ʰʧʘʥʛʦʫʪʦʚ ʥʘ ʫʨʦʚʥʝ ʢʦʥʩʪʨʫʢ-

ʪʠʚʥʦʡ ʚʘʪʝʨʣʠʥʠʠ (ʈʠʩ. 56). 

ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʬʦʨʤʳ (ʈʠʩ. 55, 34 ï ʩʧʨʘʚʘ) ʩʚʷ-

ʟʘʥʘ ʩ ʫʩʣʦʚʠʝʤ ʚʟʘʠʤʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʠʟʤʝʥʝʥʠʡ ʤʦʤʝʥʪʘ ʦʙʲʝʤʘ ʢʦʨ-

ʧʫʩʘ zCÅV ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʥʦʚʥʦʡ ʣʠʥʠʠ ʟʘ ʩʯʝʪ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ ʧʣʦ-

ʱʘʜʠ ʜʝʡʩʪʚʫʶʱʝʡ ʚʘʪʝʨʣʠʥʠʠ JX. ɻʝʦʤʝʪʨʠʯʝʩʢʠ ʵʪʦ ʩʚʦʜʠʪʩʷ ʢ ʦʧʪʠ-

ʤʠʟʘʮʠʠ ʚʝʣʠʯʠʥʳ ʥʘʢʣʦʥʘ ʙʦʨʪʘ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ ʥʘ ʫʨʦʚʥʝ 
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ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʚʘʪʝʨʣʠʥʠʠ, ʯʠʩʣʝʥʥʦʝ ʨʝʰʝʥʠʝ ʢʦʪʦʨʦʡ ʨʝʘʣʠʟʦʚʘʥʦ ʚ 

ʧʨʦʛʨʘʤʤʝ ʜʣʷ ʕɺʄ ï Hull, ˉ ɻ/ʨ 2010615849. 

ʅʘ ʜʠʘʛʨʘʤʤʘʭ ʩʪʘʪʠʯʝʩʢʦʡ ʦʩʪʦʡʯʠʚʦʩʪʠ (ʈʠʩ. 55, 34 ï

 ʩʣʝʚʘ ʚʥʠʟʫ), ʧʦʩʪʨʦʝʥʥʳʭ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʧʦʩʘʜʦʢ ʢʦʨʧʫʩʘ ʧʨʠ ʬʠʢʩʠ-

ʨʦʚʘʥʥʦʡ ʘʧʧʣʠʢʘʪʝ ʮʝʥʪʨʘ ʤʘʩʩ, ʛʨʘʬʠʢ ʩ ʥʫʣʝʚʦʡ ʤʝʪʘʮʝʥʪʨʠʯʝʩʢʦʡ 

ʚʳʩʦʪʦʡ (5) ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʦʩʘʜʢʝ, ʜʨʫʛʠʝ ʛʨʘʬʠʢʠ (3,4 ʠ 

6,7) ï ʧʦʢʘʟʳʚʘʶʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʥʘʯʘʣʴʥʦʡ ʦʩʪʦʡʯʠ-

ʚʦʩʪʠ ʧʨʠ ʚʩʧʣʳʪʠʠ ʠ ʧʦʛʨʫʞʝʥʠʠ ʢʦʨʧʫʩʘ ʥʘ ʫʨʦʚʝʥʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʚʘʪʝʨʣʠʥʠʡ. 

ʅʘ ʛʨʘʬʠʢʘʭ ʩʣʝʚʘ ʚʥʠʟʫ ʧʨʠʚʝʜʝʥʳ ʜʠʘʛʨʘʤʤʳ ʦʩʪʦʡʯʠʚʦʩʪʠ, ʛʜʝ 

ʢʨʠʚʘʷ 5 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʦʩʘʜʢʝ, ʢʨʠʚʳʝ 6 ʠ 7 ï ʧʦʛʨʫʞʝ-

ʥʠʶ ʢʦʨʧʫʩʘ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʘʪʝʨʣʠʥʠʠ, ʦʪʤʝʯʝʥʥʳʝ ʥʘ ʪʝʦʨʝʪʠ-

ʯʝʩʢʦʤ ʯʝʨʪʝʞʝ ʚʳʰʝ, ʢʨʠʚʳʝ 4, 3 ʠ 2 ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʩʧʣʳʪʠʶ ʢʦʨ-

ʧʫʩʘ. ɺʩʝ ʨʘʩʯʝʪʳ ʚʳʧʦʣʥʝʥʳ ʜʣʷ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʘʧʧʣʠʢʘ-

ʪʳ ʮʝʥʪʨʘ ʤʘʩʩ zg , ʧʨʠʚʝʜʝʥʥʦʛʦ ʪʦʯʥʦ ʢ ʤʝʪʘʮʝʥʪʨʫ ʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ 

ʦʩʘʜʢʝ, ʛʜʝ ʥʘʯʘʣʴʥʘʷ ʦʩʪʦʡʯʠʚʦʩʪʴ ʩʪʘʥʦʚʠʪʩʷ ʨʘʚʥʦʡ ʥʫʣʶ (hKWL = 0). 

ʅʘ ʛʨʘʬʠʢʘʭ ʩʧʨʘʚʘ ʧʨʠʚʝʜʝʥʳ ʢʨʠʚʳʝ ʵʣʝʤʝʥʪʦʚ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ 

ʯʝʨʪʝʞʘ ʚ ʬʫʥʢʮʠʠ ʦʪ ʦʩʘʜʢʠ ʧʦ ʢʦʨʧʫʩʫ ʩʫʜʥʘ, ʠʟʦʙʨʘʞʝʥʥʦʛʦ ʩʣʝʚʘ. 

ʅʠʞʝ ʛʨʘʬʠʢʦʚ ʧʨʠʚʝʜʝʥʳ ʰʢʘʣʳ ʩ ʦʪʩʯʝʪʘʤʠ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʭ ʚʝʣʠ-

ʯʠʥ. ʈʘʩʯʝʪʳ ʚʳʧʦʣʥʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

Hull [5]. 

ɿʘʢʣʶʯʝʥʠʝ. 

ɺ ʨʘʙʦʪʝ ʧʦʢʘʟʘʥʳ ʦʩʥʦʚʥʳʝ ʧʫʪʠ ʜʣʷ ʥʘʯʘʣʴʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ 

ʵʣʝʤʝʥʪʦʚ ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʢʦʨʘʙʣʷ ʥʘ ʦʩʥʦʚʝ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʭ ʨʘʩʯʝ-

ʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʧʦʣʥʝ ʜʦʩʪʦʚʝʨʥʳʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʦʮʝʥʢʠ ʜʣʷ 

ʧʨʠʥʠʤʘʝʤʳʭ ʠʥʞʝʥʝʨʥʳʭ ʨʝʰʝʥʠʡ.  

ɺ ʯʘʩʪʥʦʩʪʠ: ʩʫʜʦʚʳʝ ʦʙʚʦʜʳ ʩ ʦʢʨʫʛʣʳʤʠ ʰʧʘʥʛʦʫʪʘʤʠ ʚ ʩʨʝʜʥʝʡ 

ʯʘʩʪʠ ʢʦʨʧʫʩʘ ʦʩʣʘʙʣʷʶʪ ʵʬʬʝʢʪ ʫʣʫʯʰʝʥʠʷ ʦʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠ ʠʟʤʝʥʝ-

ʥʠʠ ʧʦʩʘʜʢʠ, ʠ ʧʦʪʦʤʫ ʨʝʘʣʠʟʘʮʠʷ ʠʟʦʙʨʝʪʝʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʦʩʦʙʦ ʟʥʘʯʠ-

ʤʦʡ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʦʩʪʦʡʯʠʚʦʩʪʠ ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʚ ʰʪʦʨʤʦʚʦʤ ʧʣʘʚʘ-

ʥʠʠ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʵʬʬʝʢʪ ʧʦʚʳʰʝʥʠʷ ʦʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠ ʰʪʦʨʤʦʚʦʤ 

ʠʟʤʝʥʝʥʠʠ ʧʦʩʘʜʢʠ ʜʦʩʪʠʛʘʝʪʩʷ, ʝʩʣʠ ʢʦʥʪʫʨʳ ʰʧʘʥʛʦʫʪʦʚ ʚ ʩʨʝʜʥʝʡ ʯʘ-

ʩʪʠ ʢʦʨʧʫʩʘ ʠʤʝʶʪ ʚʦʛʥʫʪʦʩʪʴ ʥʘ ʫʨʦʚʥʝ ʜʝʡʩʪʚʫʶʱʝʡ ʚʘʪʝʨʣʠʥʠʠ 

(ʈʠʩ. 56), ʯʪʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʦʧʘʩʥʦʩʪʴ ʦʧʨʦʢʠʜʳ-

ʚʘʥʠʷ ʩʫʜʥʘ ʧʨʠ ʧʦʪʝʨʝ ʦʩʪʦʡʯʠʚʦʩʪʠ. ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 
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ʦʩʪʦʡʯʠʚʦʩʪʠ ʩʚʷʟʘʥʘ ʩ ʫʩʣʦʚʠʝʤ ʚʟʘʠʤʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʠʟʤʝʥʝʥʠʡ ʤʦ-

ʤʝʥʪʘ ʦʙʲʝʤʘ ʢʦʨʧʫʩʘ zCĿV ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʥʦʚʥʦʡ ʣʠʥʠʠ ʟʘ ʩʯʝʪ ʤʦ-

ʤʝʥʪʘ ʠʥʝʨʮʠʠ ʧʣʦʱʘʜʠ ʜʝʡʩʪʚʫʶʱʝʡ ʚʘʪʝʨʣʠʥʠʠ JX. ɻʝʦʤʝʪʨʠʯʝʩʢʠ 

ʦʧʪʠʤʠʟʘʮʠʷ ʩʚʦʜʠʪʩʷ ʢ ʚʳʙʦʨʫ ʥʘʢʣʦʥʘ ʙʦʨʪʘ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ 

ʥʘ ʫʨʦʚʥʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʚʘʪʝʨʣʠʥʠʠ. 

ɻʠʜʨʦʩʪʘʪʠʯʝʩʢʠʝ ʦʮʝʥʢʠ ʰʪʦʨʤʦʚʦʡ ʤʦʨʝʭʦʜʥʦʩʪʠ ʧʨʠʤʝʥʠʤʳ 

ʜʣʷ ʚʩʝʭ ʢʣʘʩʩʦʚ ʢʦʨʘʙʣʝʡ ʠ ʩʫʜʦʚ, ʠ ʚ ʪʦʤ ʯʠʩʣʝ ʜʦʣʞʥʳ ʚʢʣʶʯʘʪʴʩʷ ʚ 

ʥʘʩʪʘʚʣʝʥʠʷ ʤʦʨʝʧʣʘʚʘʪʝʣʷʤ ʜʣʷ ʜʝʡʩʪʚʫʶʱʠʭ ʩʫʜʦʚ ʠ ʙʝʨʝʛʦʚʳʭ ʩʣʫʞʙ 

ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʬʣʦʪʦʤ, ʯʪʦ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʠ ʨʘʟʫʤʥʦʡ ʩʤʝʣʦʩʪʠ ʩʫʜʦʚʦʞʜʝʥʠʷ ʚ ʩʣʦʞʥʳʭ ʰʪʦʨʤʦʚʳʭ ʠ 

ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ. ɺ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʫʜʦʚ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʝ ʦʮʝʥʢʠ 

ʤʦʨʝʭʦʜʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʙʘʟʦʚʳʤ ʫʨʦʚʥʝʤ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʧʨʦ-

ʝʢʪʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʢʦʨʘʙʣʷ ʩ ʛʣʫʙʦʢʦʡ ʦʪʨʘʙʦʪʢʦʡ ʚʩʝʭ ʧʨʦʮʝʩʩʦʚ ʛʠʜ-

ʨʦʘʵʨʦʤʝʭʘʥʠʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʦʨʘʙʣʷ ʩʦ ʰʪʦʨʤʦʚʳʤʠ ʚʦʣʥʘʤʠ ʠ 

ʫʨʘʛʘʥʥʳʤ ʚʝʪʨʦʤ. 

ȹɌɐɎɚɐəɧɕ ɍɚɜɞ ɔ Ɏɑɜɡəɫɫ ɛɌɗɟɍɌ ɖɚɜɌɍɗɫ 

ɿʘʷʚʢʘ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ: ˉ RU-2016150045 ʦʪ 2016-12-19. 

ʀʟʦʙʨʝʪʝʥʠʝ  ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʣʘʩʪʷʤ ʥʘʫʢ ʦ ʢʦʨʘʙʣʝʩʪʨʦʝʥʠʠ ʠ ʩʫ-

ʜʦʚʦʞʜʝʥʠʠ ʚ ʩʣʦʞʥʳʭ, ʰʪʦʨʤʦʚʳʭ ʠ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ ʤʦʨʝʧʣʘʚʘʥʠʷ 

[50], ʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-

ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʮʝʣʝʚʦʛʦ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʷ ʢʦʨʘʙʣʷ ʜʣʷ ʰʪʦʨʤʦʚʳʭ ʠ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʡ ʤʦʨʝʭʦʜʩʪʚʘ ʥʘ ɼʘʣʴʥʝʤ 

ʚʦʩʪʦʢʝ ʈʦʩʩʠʠ, ʚ ʧʦʣʷʨʥʳʭ ʘʢʚʘʪʦʨʠʷʭ ɸʨʢʪʠʢʠ ʠ ɸʥʪʘʨʢʪʠʢʠ. 

ʆʙʲʝʢʪʦʤ ʠʟʦʙʨʝʪʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʥʘʜʚʦʜʥʦʛʦ ʙʦʨʪʘ ʠ 

ʚʝʨʭʥʝʡ ʧʘʣʫʙʳ ʢʦʨʘʙʣʷ, ʩ ʧʨʦʝʢʪʥʳʤ ʦʙʦʩʥʦʚʘʥʠʝʤ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘ-

ʚʘʣʘ ʠ ʩʥʠʞʝʥʠʷ ʚʳʩʦʪʳ ʙʦʨʪʘ, ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʫʤʝʥʴʰʝʥʠʝʤ ʰʠʨʠʥʳ 

ʠ ʧʣʦʱʘʜʠ ʧʨʠʣʝʛʘʶʱʠʭ ʬʨʘʛʤʝʥʪʦʚ ʚʝʨʭʥʝʡ ʧʘʣʫʙʳ, ʢʦʪʦʨʳʝ ʚ ʰʪʦʨ-

ʤʦʚʦʤ ʧʣʘʚʘʥʠʠ ʜʦʣʞʥʳ ʨʘʚʥʦʤʝʨʥʦ ʥʘʛʨʫʞʘʪʴʩʷ ʧʦʪʦʢʘʤʠ ʚʦʜʳ ʠʟ 

ʛʨʝʙʥʝʡ ʦʩʦʙʦ ʢʨʫʧʥʳʭ ʚʦʣʥ. ʊʝʭʥʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ ʠʟʦʙʨʝʪʝʥʠʷ ʩʣʫ-

ʞʠʪ ʜʦʩʪʠʞʝʥʠʶ ʯʘʩʪʠʯʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʚʥʝʰʥʝʛʦ ʢʨʝʥʷʱʝʛʦ ʠ ʜʠʬʬʝ-

ʨʝʥʪʫʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʢʦʨʧʫʩ ʢʦʨʘʙʣʷ ʧʦʜ ʫʜʘʨʘʤʠ ʛʨʝʙʥʝʡ ʰʪʦʨ-

ʤʦʚʳʭ ʚʦʣʥ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʜʜʝʨʞʘʥʠʶ ʭʦʜʢʦʩʪʠ ʠ ʤʘʥʝʚʨʝʥʥʦʩʪʠ 

ʢʦʨʘʙʣʷ ʧʨʠ ʩʥʠʞʝʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʢʠʣʝʚʦʡ ʠ ʙʦʨʪʦʚʦʡ ʢʘʯʢʠ ʢʦ-

ʨʘʙʣʷ ʚ ʮʝʣʦʤ. 



 
107 

ʅʘʜʚʦʜʥʳʡ ʙʦʨʪ ʠ ʚʝʨʭʥʷʷ ʧʘʣʫʙʘ ʢʦʨʘʙʣʷ, ʧʨʦʝʢʪʠʨʫʝʤʳʝ ʩ 

ʫʯʝʪʦʤ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʩʪʠʞʝʥʠʷ ʚʳʩʦʢʠʭ ʤʦʨʝʭʦʜʥʳʭ ʢʘʯʝʩʪʚ ʠ ʵʢʩ-

ʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʚ ʫʩʣʦʚʠʷʭ ʰʪʦʨʤʦʚʦʛʦ ʤʦʨʝʧʣʘʚʘʥʠʷ, ʚ ʦʜʥʦ-

ʢʦʨʧʫʩʥʦʤ ʠʩʧʦʣʥʝʥʠʠ ʥʘʩʪʨʘʠʚʘʶʪʩʷ ʥʘ ʫʜʣʠʥʝʥʥʳʭ ʠ ʭʦʨʦʰʦ ʦʙʪʝʢʘ-

ʝʤʳʭ ʦʙʚʦʜʘʭ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʦʩʘʜʢʦʡ ʧʦʨʷʜʢʘ ʧʦʣʦʚʠʥʳ ʰʠʨʠʥʳ ʢʦʨ-

ʧʫʩʘ, ʠ ʦʪʣʠʯʘʶʪʩʷ ʪʝʤ, ʯʪʦ: 

ï ʚʳʩʦʪʘ ʥʘʜʚʦʜʥʦʛʦ ʙʦʨʪʘ ʧʦ ʚʩʝʤʫ ʧʝʨʠʤʝʪʨʫ ʦʧʪʠʤʠʟʠʨʫʝʪʩʷ ʠʟ 

ʫʩʣʦʚʠʷ ʨʘʚʥʦʤʝʨʥʦʡ ʟʘʣʠʚʘʝʤʦʩʪʠ ʚʝʨʭʥʝʡ ʧʘʣʫʙʳ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ 

ʜʠʬʬʝʨʝʥʪʫʶʱʠʭ ʠ ʢʨʝʥʷʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ;  

ï ʚ ʫʩʣʦʚʠʷʭ ʟʘʣʠʚʘʝʤʦʩʪʠ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʚʦʜʳ ʫʜʝʨʞʠʚʘʝʪʩʷ ʥʘ 

ʧʨʠʣʝʛʘʶʱʝʤ ʫʯʘʩʪʢʝ ʚʝʨʭʥʝʡ ʧʘʣʫʙʳ ʩ ʧʦʤʦʱʴʶ: 1) ʚʜʦʣʴʢʦʨʧʫʩʥʳʭ 

ʨʫʙʦʢ ʠ ʬʘʣʴʰʙʦʨʪʦʚ ʩ ʧʦʨʪʠʢʘʤʠ; 2) ʟʘʥʠʞʝʥʥʦʛʦ ʬʦʨʰʪʝʚʥʷ ʠ ʚʳʩʦ-

ʢʦʛʦ ʚʦʣʥʦʣʦʤʘ ʥʘ ʙʘʢʝ; 3) ʫʟʢʦʡ ʢʨʝʡʩʝʨʩʢʦʡ ʢʦʨʤʳ ʠ ʙʦʨʪʦʚʳʤʠ ʫʩʪʫ-

ʧʘʤʠ ʫ ʪʨʘʥʮʘ, ʩʥʠʞʘʶʱʠʤʠ ʨʠʩʢ ʙʨʦʯʠʥʛʘ; 

ï ʫʩʪʨʘʠʚʘʝʪʩʷ ʜʦʧʫʩʪʠʤʦ ʥʠʟʢʘʷ ʚʳʩʦʪʘ ʙʦʨʪʘ, ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʤʘʣʦʡ ʰʠʨʠʥʦʡ ʠ ʧʣʦʱʘʜʴʶ ʧʨʠʣʝʛʘʶʱʝʡ ʧʘʣʫʙʳ, ʣʠʙʦ ʩ ʦʱʫʪʠʤʳʤ 

ʟʘʚʘʣʦʤ ʙʦʨʪʘ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʦʙʱʝʡ ʰʠʨʠʥʳ ʚʝʨʭʥʝʡ ʧʘʣʫʙʳ. ʆʙʲʝʤ-

ʥʳʝ ʥʘʜʩʪʨʦʡʢʠ ʠ ʰʠʨʦʢʠʝ ʧʘʣʫʙʳ, ʧʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʫʩʪʨʘʠʚʘʶʪʩʷ 

ʚʳʰʝ ʥʘʜ ʦʪʢʨʳʪʦʡ ʚʝʨʭʥʝʡ ʧʘʣʫʙʦʡ. 

ʅʘʟʥʘʯʝʥʠʝ. ʇʨʦʝʢʪʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ 

ʜʦʩʪʠʞʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʦʨʝʭʦʜʩʪʚʘ ʠ ʚʝʜʝʥʠʷ ʤʦʨʩʢʠʭ ʨʘʙʦʪ, ʚ 

ʧʦʣʥʦʡ ʤʝʨʝ ʚʦʩʪʨʝʙʫʶʱʠʭ ʧʨʘʢʪʠʯʝʩʢʦʝ ʩʦʛʣʘʩʦʚʘʥʠʝ ʤʦʨʝʭʦʜʥʳʭ ʢʘ-

ʯʝʩʪʚ ʢʦʨʘʙʣʷ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʨʝʛʫʣʠʨʫʝʤʳʭ ʩʫ-

ʜʦʚʳʤʠ ʨʘʩʧʠʩʘʥʠʷʤʠ ʠ ʨʘʩʧʦʨʷʞʝʥʠʷʤʠ ʢʦʤʘʥʜʥʦʛʦ ʩʦʩʪʘʚʘ ʚ ʦʙʝʩʧʝ-

ʯʝʥʠʝ ʩʫʜʦʚʳʭ ʨʘʙʦʪ ʚ ʦʩʦʙʳʭ ʠ ʰʪʦʨʤʦʚʳʭ ʫʩʣʦʚʠʷʭ ʧʣʘʚʘʥʠʷ.  

ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʦʢʝʘʥʩʢʠʡ ʬʣʦʪ ʧʦʚʳʰʝʥʥʦʡ ʤʦʨʝʭʦʜʥʦʩʪʠ 

ʜʣʷ ʢʘʙʦʪʘʞʥʳʭ ʣʠʥʠʡ ʉʘʭʘʣʠʥʘ ʠ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʦʚ ʜʦʣʞʝʥ ʩʦʟʜʘ-

ʚʘʪʴʩʷ ʧʦ ʦʩʦʙʳʤ ʧʨʦʝʢʪʘʤ, ʩʦʛʣʘʩʦʚʘʥʥʳʤ ʩ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʤʦʨʝʧʣʘ-

ʚʘʪʝʣʷʤʠ, ʨʘʟʨʘʙʘʪʳʚʘʶʱʠʤʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʩʪʘʚʣʝʥʠʷ ʧʦ ʩʫʜʦʭʦʜʩʪʚʫ 

ʠ ʦʪʚʝʯʘʶʱʠʤ ʟʘ ʚʩʝʩʝʟʦʥʥʦʝ ʠ ʚʩʝʧʦʛʦʜʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʤʦʨʩʢʠʭ ʨʘʙʦʪ 

ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ.  

ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʜʦʩʪʠʞʝʥʠʷ ʧʦʚʳʰʝʥʥʦʡ ʤʦʨʝʭʦʜʥʦʩʪʠ ʷʚʣʷ-

ʝʪʩʷ ʫʜʘʣʝʥʥʦʩʪʴ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʧʦʨʪʦʚ-ʫʙʝʞʠʰʴ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ 

ʫʢʨʳʪʠʷ ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʬʣʦʪʘ, ʢʦʪʦʨʳʡ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʰʪʦʨʤʦʚʳʭ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʡ ʫʭʦʜʠʪ ʠʟ ʛʘʚʘʥʝʡ ʚ ʦʪʢʨʳʪʦʝ ʤʦʨʝ. 
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ʋʨʦʚʝʥʴ ʪʝʭʥʠʢʠ.  

ʅʝʧʨʦʪʠʚʦʨʝʯʠʚʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʢʦʨʘʙʣʝʩʪʨʦʝʥʠʠ ʦʧʝʨʠʨʫʝʪ 

ʠʥʞʝʥʝʨʥʳʤʠ ʧʦʜʭʦʜʘʤʠ ʢ ʦʧʪʠʤʠʟʘʮʠʠ ʦʙʚʦʜʦʚ ʠ ʦʙʱʝʢʦʨʘʙʝʣʴʥʦʡ 

ʘʨʭʠʪʝʢʪʫʨʳ ʚʩʝʧʦʛʦʜʥʦʛʦ ʩʫʜʥʘ, ʩʧʦʩʦʙʥʦʛʦ ʢ ʘʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʶ ʧʘʣʫʙʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ ʙʦʨʪʦʚʦʛʦ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʰʪʦʨʤʦʚʦʡ ʢʘʯʢʠ ʠ ʭʦʣʦʜʥʳʭ ʚʝʪʨʦʚ ʩʝʚʝʨʥʳʭ ʤʦʨʝʡ 

[63, 64].  

ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʮʝʧʮʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʙʚʦʜʦʚ ʠ ʬʦʨʤʳ ʢʦʨʧʫʩʘ 

ʢʦʨʘʙʣʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ [65] ʥʝʧʨʦ-

ʪʠʚʣʝʥʠʷ ʩʠʣʦʚʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʛʨʝʙʥʝʡ ʚʦʣʥ ʠ ʰʪʦʨʤʦʚʦʛʦ ʚʝʪʨʘ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʚʟʘʠʤʦʢʦʤʧʝʥʩʘʮʠʠ ʚʩʝʭ ʚʠʜʦʚ ʢʘʯʢʠ, 

ʦʙʝʩʧʝʯʝʥʠʶ ʢʦʤʬʦʨʪʥʦʩʪʠ ʦʙʠʪʘʥʠʷ ʵʢʠʧʘʞʘ ʠ ʙʝʟʫʩʣʦʚʥʦʡ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠ ʢʨʝʧʣʝʥʠʷ ʛʨʫʟʦʚ ʠ ʩʫʜʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʇʨʦʪʦʪʠʧʦʤ ʧʝʨʚʦʛʦ ʠʥʞʝʥʝʨʥʦʛʦ ʨʝʰʝʥʠʷ (ʈʠʩ. 57) ʩʣʝʜʫʝʪ ʧʦ-

ʣʘʛʘʪʴ ʠʟʦʙʨʝʪʝʥʠʝ RU-2384456 ï çʂʦʨʘʙʣʴ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʠ ʧʘʪ-

ʨʫʣʴʥʦʡ ʩʣʫʞʙʳè [42], ʚ ʢʦʪʦʨʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʟʥʘʯʝʥʠʝ ʠ ʵʢʩʧʣʫʘʪʘ-

ʮʠʦʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʨʘʙʣʷ ʧʦʚʳʰʝʥʥʦʡ ʰʪʦʨʤʦʚʦʡ ʤʦʨʝʭʦʜʥʦʩʪʠ. 

ɸʥʘʣʦʛʦʤ ʜʣʷ ʚʘʨʠʘʥʪʘ ʥʠʟʢʦʙʦʨʪʥʦʛʦ ʨʳʙʦʣʦʚʥʦʛʦ ʩʫʜʥʘ  (ʈʠʩ. 58)  

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʠʟʦʙʨʝʪʝʥʠʝ RU-2535382 ï çʈʳʙʦʣʦʚʥʦʝ ʩʫʜʥʦ ʩʝʚʝʨʥʳʭ 

ʤʦʨʝʡè [44], ʦʪʣʠʯʘʶʱʝʝʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʫʤʝʥʴʰʝʥʠʝʤ ʚʳʩʦʪʳ ʙʦʨʪʘ ʠ 

ʫʚʝʣʠʯʝʥʠʝʤ ʧʣʦɦ ʘʜʝʡ ʚʝʨʭʥʠʭ ʧʘʣʫʙ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʟʘʜʝʡʩʪʚʦʚʘʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʨʳʙʦʣʦʚʥʳʭ ʩʥʘʩʪʝʡ, ʩʝʪʝʚʳʭ ʥʝʚʦʜʦʚ ʠ 

ʜʨʫʛʠʭ ʦʨʫʜʠʡ ʣʦʚʘ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʡ ʨʳʙʦʧʨʦʤʳʩʣʦʚʦʡ ʵʢʩʧʝʜʠʮʠʠ. 

ʀʩʪʦʨʠʯʝʩʢʠʤʠ ʘʥʘʣʦʛʘʤʠ ʥʘʩʪʦʷʱʠʭ ʧʨʦʝʢʪʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʝ-

ʰʝʥʠʡ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦʩʪʨʦʝʥʠʷ ʜʦʙʨʦʪʥʳʭ ʢʦʨʘʙʣʝʡ ʠ ʩʫʜʦʚ ʢʦʥ-

ʮʘ XIX  ï ʥʘʯʘʣʘ XX ʚʝʢʦʚ, ʦʪʣʠʯʘʚʰʠʭʩʷ ʟʘʥʠʞʝʥʠʝʤ ʠ ʟʘʚʘʣʦʤ 

ʥʘʜʚʦʜʥʦʛʦ ʙʦʨʪʘ ʠ ʰʪʝʚʥʝʡ, ʯʪʦ ʪʘʢʞʝ ʩʦʟʜʘʚʘʣʦ ʫʩʣʦʚʠʷ ʜʣʷ ʜʦʩʪʠʞʝ-

ʥʠʷ ʭʦʜʢʦʩʪʠ ʠ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʰʪʦʨʤʦʚʳʭ ʚʝʪʨʦʚ ʠ ʠʥʪʝʥ-

ʩʠʚʥʦʛʦ ʚʦʣʥʝʥʠʷ ʦʪʢʨʪrʦʛʦ ʤʦʨʷ. 

ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʠʟʦʙʨʝʪʝʥʠʷ.  

ɹʦʨʪ ʠ ʧʘʣʫʙʘ ʢʦʨʘʙʣʷ ʧʨʝʜʩʪʘʚʣʷʁ ʪʩʷ ʛʣʘʚʥʳʤʠ ʧʨʦʝʢʪʥʳʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʠ ʤʦʨʝʭʦʜʥʳʭ ʢʘʯʝʩʪʚ ʚ 

ʫʩʣʦʚʠʷʭ ʤʦʨʝʧʣʘʚʘʥʠʷ ʥʘ ʠʥʪʝʥʩʠʚʥʦʤ ʚʦʣʥʝʥʠʠ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʪʦʨʳʭ ʜʦʣʞʥʳ ʦʩʦʙʦ ʩʦʛʣʘʩʦʚʳʚʘʪʴʩʷ ʧʦ ʥʘʚʠʛʘʮʠʦʥ-

ʥʳʤ ʫʩʣʦʚʠʷʤ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʢʦʨʘʙʣʶ ʚ ʨʘʟʣʠʯʥʳʭ 
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ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʠʣʠ ʰʪʦʨʤʦʚʳʭ ʨʝʛʣʘʤʝʥʪʘʭ ʚʝʜʝʥʠʷ ʤʦʨʩʢʠʭ 

ʨʘʙʦʪ. 

ʅʘʩʪʦʷʱʝʝ ʠʟʦʙʨʝʪʝʥʠʝ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʪʨʘʜʠʮʠʦʥʥʦʡ ʘʨʭʠʪʝʢ-

ʪʫʨʝ ʦʜʥʦʢʦʨʧʫʩʥʦʛʦ ʚʦʜʦʠʟʤʝʱʘʶʱʝʛʦ ʢʦʨʘʙʣʷ, ʧʦʩʪʨʦʝʥʥʦʛʦ ʥʘ ʭʦ-

ʨʦʰʦ ʦʙʪʝʢʘʝʤʳʭ ʦʙʚʦʜʘʭ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʦʩʘʜʢʦʡ ʧʦʨʷʜʢʘ ʧʦʣʦʚʠʥʳ 

ʰʠʨʠʥʳ ʢʦʨʧʫʩʘ ʥʘ ʫʨʦʚʥʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʚʘʪʝʨʣʠʥʠʠ.  

ʇʨʝʜʤʝʪʦʤ ʥʦʚʳʭ ʨʘʟʨʘʙʦʪʦʢ ʷʚʣʷʶʪʩʷ ʥʘʜʚʦʜʥʳʡ ʙʦʨʪ ʠ ʧʨʠʣʝ-

ʛʘʶʱʠʝ ʬʨʘʛʤʝʥʪʳ ʚʝʨʭʥʝʡ ʧʘʣʫʙʳ, ʦʧʪʠʤʠʟʠʨʫʝʤʳʝ ʧʦ ʪʨʝʙʦʚʘʥʠʷʤ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʝʜʝʥʠʷ ʧʘʣʫʙʥʳʭ ʨʘʙʦʪ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘ-

ʪʘʮʠʠ ʢʦʨʘʙʣʷ, ʩ ʫʯʝʪʦʤ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʠʥʠʤʠʟʘʮʠʠ ʢʘʯʢʠ ʠ ʜʦʩʪʠʞʝ-

ʥʠʷ ʥʘʠʣʫʯʰʝʡ ʭʦʜʢʦʩʪʠ ʠ ʤʘʥʝʚʨʝʥʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʛʦ 

ʰʪʦʨʤʦʚʦʛʦ ʚʦʣʥʝʥʠʷ, ʦʪʨʘʞʘʶʱʠʭʩʷ ʚ ʠʥʞʝʥʝʨʥʳʭ ʟʘʢʣʶʯʝʥʠʷʭ ʧʨʠ 

ʥʘʟʥʘʯʝʥʠʠ ʚʳʩʦʪʳ ʥʘʜʚʦʜʥʦʛʦ ʙʦʨʪʘ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʣʦʱʘʜʝʡ ʧʨʠʣʝ-

ʛʘʶɦʠʭ ʢ ʙʦʨʪʫ ʬʨʘʛʤʝʥʪʦʚ ʚʝʨʭʥʝʡ ʧʘʣʫʙʳ: 

ï ʚʳʩʦʪʘ ʥʘʜʚʦʜʥʦʛʦ ʙʦʨʪʘ ʧʦ ʚʩʝʤʫ ʧʝʨʠʤʝʪʨʫ ʢʦʨʧʫʩʘ ʢʦʨʘʙʣʷ 

ʦʧʪʠʤʠʟʠʨʫʝʪʩʷ ʠʟ ʫʩʣʦʚʠʷ ʨʘʚʥʦʦʙʲʝʤʥʦʡ ʟʘʣʠʚʘʝʤʦʩʪʠ ʚʝʨʭʥʝʡ ʧʘʣʫ-

ʙʳ ʥʘ ʭʦʜʫ ʢʦʨʘʙʣʷ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʛʦ ʚʦʣʥʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʦʩ-

ʥʦʚʥʘʷ ʤʘʩʩʘ ʚʦʜʳ ʥʘ ʚʝʨʭʥʝʡ ʧʘʣʫʙʝ ʯʘʩʪʠʯʥʦ ʢʦʤʧʝʥʩʠʨʫʝʪ ʜʠʬʬʝ-

ʨʝʥʪʫʶʱʝʝ ʠ ʢʨʝʥʷʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʠ ʦʧʘʩʥʳʭ ʛʨʝʙʥʝʡ 

ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ; 

ï ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʡ ʟʘʣʠʚʘʝʤʦʩʪʠ ʚʝʨʭʥʝʡ ʧʘʣʫʙʳ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ 

ʚʦʜʳ ʚʨʝʤʝʥʥʦ ʫʜʝʨʞʠʚʘʝʪʩʷ ʥʘ ʧʨʠʣʝʛʘʶʱʝʤ ʫʯʘʩʪʢʝ ʦʪʢʨʳʪʦʡ ʚʝʨʭ-

ʥʝʡ ʧʘʣʫʙʳ, ʧʨʠ ʵʪʦʤ:  

1) ʥʝʧʨʝʨʳʚʥʳʝ ʚʜʦʣʴʢʦʨʧʫʩʥʳʝ ʨʫʙʢʠ ʠ ʛʨʦʤʦʟʜʢʠʝ ʧʘʣʫʙʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ ʥʝ ʧʦʟʚʦʣʷʶʪ ʧʦʪʦʢʘʤ ʚʦʜʳ ʩʚʦʙʦʜʥʦ ʧʝʨʝʪʝʢʘʪʴ ʥʘ ʧʨʦʪʠ-

ʚʦʧʦʣʦʞʥʳʡ ʙʦʨʪ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʬʘʣʴʰʙʦʨʪʳ ʩʦ ʰʪʦʨʤʦʚʳʤʠ ʧʦʨʪʠʢʘ-

ʤʠ ʫʜʝʨʞʠʚʘʶʪ ʟʥʘʯʠʤʳʡ ʫʨʦʚʝʥʴ ʚʦʜʳ ʥʘ ʧʘʣʫʙʝ ʚ ʪʝʯʝʥʠʝ ʧʦʣʫʧʝʨʠʦ-

ʜʘ ʙʦʨʪʦʚʦʡ ʢʘʯʢʠ; 

2) ʧʨʠ ʟʘʣʠʚʘʥʠʠ ʥʘ ʧʘʣʫʙʫ ʙʘʢʘ ʢʨʫʧʥʦʛʦ ʛʨʝʙʥʷ ʚʩʪʨʝʯʥʦʡ ʚʦʣ-

ʥʳ, ʙʳʩʪʨʳʡ ʧʦʪʦʢ ʚʦʜʳ ʧʦʜʣʘʤʳʚʘʝʪʩʷ ʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʩʙʨʘʩʳ-

ʚʘʝʪʩʷ ʟʘ ʙʦʨʪ ʩ ʧʦʤʦʱʴʶ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʛʦ ʥʦʩʦʚʦʛʦ ʚʦʣʥʦʣʦʤʘ; 

3) ʘʢʪʠʚʥʘʷ ʧʣʦʱʘʜʴ ʧʘʣʫʙʳ ʥʠʟʢʦʙʦʨʪʥʦʛʦ ʶʪʘ ʫʤʝʥʴʰʘʝʪʩʷ 

ʫʩʪʨʦʡʩʪʚʦʤ ʫʟʢʦʡ ʢʨʝʡʩʝʨʩʢʦʡ ʢʦʨʤʳ, ʙʦʨʪʦʚʳʭ ʫʩʪʫʧʦʚ, ʠʣʠ ʫʩʪʘʥʦʚ-

ʢʦʡ ʧʘʣʫʙʥʳʭ ʨʫʙʦʢ ʠ ʛʨʦʤʦʟʜʢʠʭ ʩʫʜʦʚʳʭ ʫʩʪʨʦʡʩʪʚ, ʥʝ ʜʦʧʫʩʢʘʶʱʠʭ 

ʫʜʝʨʞʘʥʠʝ ʥʘ ʚʝʨʭʥʝʡ ʧʘʣʫʙʝ ʚʠʭʨʝʚʦʛʦ ʚʦʜʦʚʦʨʦʪʘ ʠʟ ʧʦʧʫʪʥʳʭ ʛʨʝʙ-
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ʥʝʡ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ, ʧʨʝʜʦʪʚʨʘʱʘʷ ʪʝʤ ʩʘʤʳʤ ʨʠʩʢ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦ-

ʛʦ ʟʘʭʚʘʪʘ ʢʦʨʧʫʩʘ ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʦʧʘʩʥʦʛʦ ʙʨʦʯʠʥʛʘ; 

ï ʧʦ ʚʩʝʤʫ ʢʦʨʧʫʩʫ ʢʦʨʘʙʣʷ, ʜʣʷ ʩʥʠʞʝʥʠʷ ʚʥʝʰʥʝʛʦ ʩʠʣʦʚʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ, ʫʩʪʨʘʠʚʘʝʪʩʷ ʧʨʝʜʝʣʴʥʦ ʤʘʣʘʷ ʚʳʩʦʪʘ 

ʙʦʨʪʘ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʦʡ ʰʠʨʠʥʦʡ ʠ ʧʣʦʱʘʜʴʶ ʧʨʠʣʝʛʘʶʱʝʡ ʚʝʨʭ-

ʥʝʡ ʧʘʣʫʙʳ, ʣʠʙʦ ʩ ʦʱʫʪʠʤʳʤ ʟʘʚʘʣʦʤ ʙʦʨʪʘ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʦʙʱʝʡ 

ʰʠʨʠʥʳ ʧʘʣʫʙʳ. ʇʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʦʙʲʝʤʥʳʝ ʥʘʜʩʪʨʦʡʢʠ ʠ ʰʠʨʦʢʠʝ 

ʧʘʣʫʙʳ ʫʩʪʨʘʠʚʘʶʪʩʷ ʚʳʰʝ ʥʘʜ ʦʪʢʨʳʪʦʡ ʚʝʨʭʥʝʡ ʧʘʣʫʙʦʡ. 

 

 

ʈʠʩ. 57.  ɺʘʨʠʘʥʪ ʠʥʞʝʥʝʨʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʦʧʪʠʤʠʟʘʮʠʠ 

ʢʦʨʧʫʩʘ ʢʦʨʘʙʣʷ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʤ ʠ ʟʘʚʘʣʝʥʥʳʤ ʚʥʫʪʨʴ ʥʘʜʚʦʜʥʳʤ 

ʙʦʨʪʦʤ, ʩʦ ʟʥʘʯʠʪʝʣʴʥʦ ʟʘʫʞʝʥʥʦʡ ʰʠʨʠʥʦʡ ʚʝʨʭʥʝʡ ʧʘʣʫʙʳ. ʌʦʨʰʪʝʚʝʥʴ 

ʧʨʝʜʝʣʴʥʦ ʤʘʣʦʡ ʚʳʩʦʪʳ ʠ ʩʠʣʴʥʦ ʟʘʚʘʣʝʥ, ʯʪʦ ʩʣʫʞʠʪ ʦʙʝʩʧʝʯʝʥʠʶ ʰʪʦʨʤʦ-

ʚʦʡ ʭʦʜʢʦʩʪʠ ʚ ʨʝʞʠʤʝ ʧʨʦʨʝʟʘʥʠʷ ʛʨʝʙʥʝʡ ʦʩʦʙʦ ʢʨʫʧʥʳʭ ʚʦʣʥ. ɼʣʠʥʥʘʷ 

ʚʜʦʣʴʢʦʨʧʫʩʥʘʷ ʨʫʙʢʘ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʧʝʨʝʭʣʝʩʪ ʛʨʝʙʥʝʡ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ ʯʝ-

ʨʝʟ ʚʩʶ ʧʘʣʫʙʫ ʢʦʨʘʙʣʷ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ. 

ʅʘ ʜʚʫʭ ʯʝʨʪʝʞʘʭ ʧʨʠʚʝʜʝʥʳ ʚʘʨʠʘʥʪʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʜʚʦʜʥʦʛʦ 

ʙʦʨʪʘ ʠ ʚʝʨʭʥʝʡ ʧʘʣʫʙʳ ʢʦʨʘʙʣʷ. ɺ ʧʝʨʚʦʤ ʚʘʨʠʘʥʪʝ ʢʦʨʘʙʣʴ ʧʛʦʩʪʨʦʝʥ ʩ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʤ ʥʘʜʚʦʜʥʳʤ ʙʦʨʪʦʤ ʩ ʟʘʚʘʣʦʤ, ʯʪʦ ʪʘʢʞʝ ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʟʘʤʝʪʥʦʤʫ ʫʤʝʥʴʰʝʥʠʶ ʰʠʨʠʥʳ ʚʝʨʭʥʝʡ ʧʘʣʫʙʳ (ʈʠʩ. 57). ɺʘʨʠ-

ʘʥʪ ʨʳʙʦʣʦʚʥʦʛʦ ʩʫʜʥʘ (ʈʠʩ. 58) ʩ ʧʨʝʜʝʣʴʥʦ ʥʠʟʢʠʤ ʥʘʜʚʦʜʥʳʤ ʙʦʨʪʦʤ 

ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʰʠʨʦʢʦʡ ʨʘʙʦʯʝʡ ʧʘʣʫʙʦʡ. ʇʨʦʝʢʪʥʳʤʠ ʨʝʰʝʥʠʷʤʠ ʜʦ-

ʩʪʠʛʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʩʝʩʝʟʦʥʥʦʛʦ ʠ ʚʩʝʧʦʛʦʜʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʧʘʣʫʙ-
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ʥʳʭ ʠ ʟʘʙʦʨʪʥʳʭ ʨʘʙʦʪ ʚ ʦʩʦʙʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʠ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝ-

ʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʧʦʜ ʰʪʦʨʤʦʚʳʤ ʚʝʪʨʦʤ ʠ ʥʘ ʠʥʪʝʥʩʠʚʥʦʤ ʚʦʣʥʝʥʠʠ ʦʪ-

ʢʨʳʪʦʛʦ ʤʦʨʷ. 

ʅʘ ʯʝʨʪʝʞʘʭ ʨʘʟʤʝʯʝʥʳ ʭʘʨʘʢʪʝʨʥʳʝ ʫʯʘʩʪʢʠ ʚʝʨʭʥʝʡ ʧʘʣʫʙʳ, ʦʪ-

ʚʝʯʘʶʱʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʧʨʝʜʥʘʟʥʘʯʝʥʠʶ ʢʦʨʘʙʣʷ: 

1. ʇʦʚʳʰʝʥʥʘʷ ʟʘʣʠʚʘʝʤʦʩʪʴ ʙʘʢʘ ʦʛʨʘʥʠʯʠʚʘʝʪ ʜʦʩʪʫʧ ʢʦʤʘʥʜʳ 

ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʘʣʫʙʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʯʪʦ ʚʦʩʪʨʝʙʫʝʪ ʟʘʜʝʡʩʪʚʦʚʘʥʠʝ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʷʢʦʨʥʦ-ʰʚʘʨʪʦʚʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʪʘʢ ʞʝ 

ʢʘʢ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʩʪʝʤ ʧʦʩʪʘʥʦʚʢʠ ï ʚʳʙʦʨʢʠ ʟʘʙʦʨʪʥʳʭ ʫʩʪʨʦʡʩʪʚ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

2. ʅʘ ʥʦʩʦʚʦʡ ʧʘʣʫʙʝ ʢʦʨʘʙʣʷ (ʈʠʩ. 57), ʟʘ ʚʦʣʥʦʣʦʤʦʤ, ʨʘʩʧʦʣʘ-

ʛʘʶʪʩʷ ʛʦʨʣʦʚʠʥʳ ʪʨʶʤʦʚ ʠ ʙʘʨʙʝʪʳ ʚʦʦʨʫʞʝʥʠʡ, ʫ ʨʳʙʦʣʦʚʥʦʛʦ ʩʫʜʥʘ 

(ʈʠʩ. 58) ʵʪʦʪ ʫʯʘʩʪʦʢ ʥʦʩʦʚʦʡ ʧʘʣʫʙʳ ʫʢʨʳʚʘʝʪʩʷ ʛʝʨʤʝʪʠʯʥʦʡ 

ʥʘʜʩʪʨʦʡʢʦʡ; 

 

 

ʈʠʩ. 58.  ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʙʱʝʢʦʨʘʙʝʣʴʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʨʳʙʦʣʦʚʥʦʛʦ ʩʫʜʥʘ ʩ 

ʧʨʝʜʝʣʴʥʦ ʥʠʟʢʠʤ ʥʘʜʚʦʜʥʳʤ ʙʦʨʪʦʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʠ ʙʝʟ-

ʦʧʘʩʥʦʡ ʨʘʙʦʪʳ ʪʨʘʣʦʚʦʡ ʢʦʤʘʥʜʳ ʚ ʫʩʣʦʚʠʷʭ ʰʪʦʨʤʦʚʳʭ ʚʝʪʨʦʚ ʠ ʠʥʪʝʥʩʠʚ-

ʥʦʛʦ ʚʦʣʥʝʥʠʷ ʥʘ ʤʦʨʝ. ʅʝʦʙʭʦʜʠʤʳʡ ʟʘʧʘʩ ʧʣʘʚʫʯʝʩʪʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʢʣʶ-

ʯʝʥʠʝʤ ʚ ʛʝʨʤʝʪʠʯʥʳʡ ʢʦʥʪʫʨ ʢʦʨʧʫʩʘ ʥʦʩʦʚʦʡ ʥʘʜʩʪʨʦʡʢʠ ʠ ʧʘʣʫʙʥʳʭ ʪʘʤ-

ʙʫʯʠʥ. 

3. ɺ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ ʚʳʩʦʢʦʙʦʨʪʥʦʛʦ ʢʦʨʘʙʣʷ (ʈʠʩ. 57) ʨʘʩ-

ʧʦʣʘʛʘʝʪʩʷ ʧʨʦʪʷʞʝʥʥʘʷ ʨʫʙʢʘ, ʧʨʝʧʷʪʩʪʚʫʶʱʘʷ ʧʝʨʝʪʦʢʫ ʚʦʜʳ ʧʦ ʚʝʨʭ-
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ʥʝʡ ʧʘʣʫʙʝ ʥʘ ʧʦʜʚʝʪʨʝʥʥʳʡ ʙʦʨʪ. ʅʘ ʰʠʨʦʢʦʡ ʧʨʦʤʳʩʣʦʚʦʡ ʧʘʣʫʙʝ ʨʳ-

ʙʦʣʦʚʥʦʛʦ ʩʫʜʥʘ (ʈʠʩ. 58) ʟʘ ʬʘʣʴʰʙʦʨʪʘʤʠ ʫʢʨʳʚʘʶʪʩʷ ʛʨʦʤʦʟʜʢʠʝ 

ʪʨʘʣʦʚʳʝ ʠ ʢʘʙʝʣʴʥʳʝ ʣʝʙʝʜʢʠ, ʢʦʪʦʨʳʝ ʨʘʟʜʝʣʷʶʪʩʷ ʫʜʣʠʥʝʥʥʦʡ ʪʘʤ-

ʙʫʯʠʥʦʡ ʚ ʜʠʘʤʝʪʨʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʪʨʘʫʣʝʨʘ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʧʦʨʪʠʢʦʚ 

ʠ ʰʧʠʛʘʪʦʚ ʧʦʜ ʬʘʣʴʰʙʦʨʪʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʣʠʚ ʚʦʜʳ ʟʘ ʚʨʝʤʷ ʧʦʣʫʧʝ-

ʨʠʦʜʘ ʰʪʦʨʤʦʚʦʡ ʚʦʣʥʳ, ʪʦʛʜʘ ʢʘʢ ʟʘʣʠʚʘʥʠʝ ʠʣʠ ʟʘʯʝʨʧʳʚʘʥʠʝ ʥʦʚʦʛʦ 

ʧʦʪʦʢʘ ʧʨʦʠʩʭʦʜʠʪ ʧʨʘʢʪʠʯʝʩʢʠ ʤʛʥʦʚʝʥʥʦ ʚʦ ʚʪʦʨʦʡ ʧʦʣʫʬʘʟʝ ʧʦʜ ʚʦʟ-

ʜʝʡʩʪʚʠʝʤ ʢʨʫʧʥʦʛʦ ʛʨʝʙʥʷ ʧʦʩʣʝʜʫʶʱʝʡ ʰʪʦʨʤʦʚʦʡ ʚʦʣʥʳ. 

4. ʂʦʨʤʦʚʘʷ ʩʝʢʮʠʷ ʥʘ ʭʦʜʫ ʢʦʨʘʙʣʷ ʤʝʥʝʝ ʚʩʝʛʦ ʧʦʜʚʝʨʞʝʥʘ ʚʝʨ-

ʪʠʢʘʣʴʥʦʡ ʢʘʯʢʝ, ʠ ʧʦʪʦʤʫ ʟʜʝʩʴ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʟʤʝʱʘʪʴ ʩʣʦʞʥʦʝ ʧʘ-

ʣʫʙʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠʣʠ ʫʩʪʨʘʠʚʘʪʴ ʚʝʨʪʦʣʝʪʥʳʝ ʧʣʦʱʘʜʢʠ (ʈʠʩ. 57). 

ʅʘ ʨʳʙʦʣʦʚʥʦʤ ʩʫʜʥʝ (ʈʠʩ. 58) ʚ ʫʢʨʳʪʦʤ ʙʦʨʪʦʚʳʤʠ ʪʘʤʙʫʯʠʥʘʤʠ ʩʝʢ-

ʪʦʨʝ ʪʨʘʣʦʚʦʡ ʧʘʣʫʙʳ ʚʳʧʦʣʥʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʦʧʝʨʘʮʠʠ ʩ 

ʧʝʨʝʢʣʶʯʝʥʠʷʤʠ ʢʘʙʝʣʝʡ ʠ ʚʘʝʨʦʚ, ʩ ʧʘʨʘʣʣʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʦʡ ʧʦʜʥʠ-

ʤʘʝʤʦʛʦ ʪʨʘʣʘ ʢ ʚʳʣʠʚʢʝ ʨʳʙʳ ʠ ʜʫʙʣʠʨʫʶʱʝʡ ʧʦʩʪʘʥʦʚʢʦʡ ʥʦʚʦʛʦ ʪʨʘ-

ʣʘ ʧʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤʫ ʙʦʨʪʫ. 

5. ʖʪ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʢʦʤʬʦʨʪʥʳʤ ʫʯʘʩʪʢʦʤ ʚʝʨʭʥʝʡ ʧʘʣʫʙʳ 

ʢʦʨʘʙʣʷ, ʛʜʝ ʚ ʩʣʫʯʘʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠʣʠ ʧʘʩʩʘʞʠʨʩʢʠʭ ʩʫʜʦʚ ʮʝʣʝʩʦʦʙ-

ʨʘʟʥʦ ʫʩʪʨʘʠʚʘʪʴ ʧʨʦʛʫʣʦʯʥʳʝ ʧʘʣʫʙʳ. ʅʘ ʭʦʜʫ ʢʦʨʘʙʣʷ ʶʪ ʚʝʩʴʤʘ ʩʧʦ-

ʢʦʡʥʦʝ ʤʝʩʪʦ, ʦʜʥʘʢʦ ʧʨʠ ʧʦʪʝʨʝ ʭʦʜʘ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ, ʥʘʧʨʠʤʝʨ, ʧʨʠ 

ʚʳʙʦʨʢʝ ʪʨʘʣʘ, ʰʠʨʦʢʘʷ ʢʦʨʤʘ ʧʦʜʚʝʨʛʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ 

ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ ʩ ʚʳʩʦʢʦʡ ʟʘʣʠʚʘʝʤʦʩʪʴʶ ʚʝʨʭʥʝʡ ʧʘʣʫʙʳ. ʇʦ ʧʝʨʚʦʤʫ 

ʚʘʨʠʘʥʪʫ (ʈʠʩ. 57) ʥʘ ʢʦʨʘʙʣʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʘʥʛʘʨ ʠ ʘʧʧʘʨʝʣʴ ʩʧʫʩʢʘʝ-

ʤʳʭ ʘʧʧʘʨʘʪʦʚ, ʯʪʦ ʚʝʩʴʤʘ ʚʘʞʥʦ ʚʚʠʜʫ ʦʩʦʙʦʡ ʩʣʦʞʥʦʩʪʠ ʠ ʦʧʘʩʥʦʩʪʠ 

ʩʧʫʩʢʦ-ʧʦʜʲʝʤʥʳʭ ʨʘʙʦʪ ʚ ʰʪʦʨʤʦʚʦʤ ʤʦʨʝ, ʥʘ ʨʳʙʦʣʦʚʥʦʡ ʩʫʜʥʝ 

(ʈʠʩ. 58) ï ʩʣʠʧ ʢʦʨʤʦʚʦʛʦ ʪʨʘʣʘ, ʟʦʥʘ ʧʦʚʳʰʝʥʥʦʛʦ ʚʥʠʤʘʥʠʷ ʵʢʠʧʘʞʘ 

ʠ ʪʨʘʣʦʚʦʡ ʢʦʤʘʥʜʳ, ʦʩʦʙʝʥʥʦ ʚ ʤʦʤʝʥʪʳ ʧʦʜʲʝʤʘ ʪʨʘʣʘ, ʢʦʛʜʘ ʩʫʜʥʦ 

ʩʪʘʥʦʚʠʪʩʷ ʥʘ ʢʫʨʩ ʧʦ ʚʦʣʥʝ. 

ɿʘʢʣʶʯʝʥʠʝ. 

ʅʘʩʪʦʷʱʝʝ ʠʟʦʙʨʝʪʝʥʠʝ ʚʦʩʪʨʝʙʫʝʪʩʷ ʚ ʧʨʦʝʢʪʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʝ-

ʰʝʥʠʷʭ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʤʝʨʝʥʥʦʡ ʢʘʯʢʠ ʧʨʠ ʧʦʚʳʰʝʥʥʦʡ ʭʦʜʢʦʩʪʠ ʠ 

ʤʘʥʝʚʨʝʥʥʦʩʪʠ ʢʦʨʘʙʣʷ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʛʦ ʚʦʣʥʝʥʠʷ, ʯʪʦ ʢʨʘʡʥʝ 

ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʚʩʝʧʦʛʦʜʥʦʛʦ ʤʦʨʝʭʦʜʩʪʚʦ ʚ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʤʦʨʷʭ ʈʦʩ-

ʩʠʠ. 
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ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʠʥʞʝʥʝʨʥʳʝ ʨʝʰʝʥʠʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳ ʚ 

ʩʣʫʯʘʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʩ ʦʧʪʠʤʠʟʘʮʠʝʡ ʠʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʨʘʟʤʝʨʝʥʠʡ ʠ ʠʥʝʨʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʛʝʦʛʨʘʬʠʯʝ-

ʩʢʠʭ ʨʝʛʠʦʥʦʚ ʠ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʦʝʢʪʠʨʫʝʤʳʭ 

ʢʦʨʘʙʣʝʡ ʠ ʩʫʜʦʚ. 

ȹɚɝɚɎɌɫ ɚɖɚəɑɣəɚɝɞɨ ɍɧɝɞɜɚɡɚɐəɚɏɚ əɌɐɎɚɐəɚɏɚ 

ɖɚɜɌɍɗɫ ɔɗɔ ɚɞəɚɝɔɞɑɗɨəɚ ɞɔɡɚɡɚɐəɚɏɚ ɏɜɌɒɐɌəɝɖɚɏɚ 

ɝɟɐəɌ ɛɚɎɧɤɑəəɚɕ ɤɞɚɜɘɚɎɚɕ ɘɚɜɑɡɚɐəɚɝɞɔ ɔ ɗɑɐɚɎɚɕ 

ɛɜɚɡɚɐɔɘɚɝɞɔ Ɏ ɌɎɞɚəɚɘəɚɘ ɛɗɌɎɌəɔɔ ð çɀɚɜɤɞɑɎɑəɨ 

ɔ ɝɖɟɗɌ ɖɚɜɌɍɗɫè 

ʇʘʪʝʥʪ ˉ RU-2607136. 

ʌʦʨʰʪʝʚʝʥʴ ʠ ʩʢʫʣʦʚʳʝ ʦʙʚʦʜʳ ʙʳʩʪʨʦʭʦʜʥʦʛʦ ʥʘʜʚʦʜʥʦʛʦ ʢʦ-

ʨʘʙʣʷ ʠʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʠʭʦʭʦʜʥʦʛʦ ʛʨʘʞʜʘʥʩʢʦʛʦ ʩʫʜʥʘ, ʧʦʚʳʰʝʥʥʦʡ 

ʰʪʦʨʤʦʚʦʡ ʤʦʨʝʭʦʜʥʦʩʪʠ ʠ ʣʝʜʦʚʦʡ ʧʨʦʭʦʜʠʤʦʩʪʠ ʚ ʘʚʪʦʥʦʤʥʦʤ ʧʣʘʚʘ-

ʥʠʠ, ʦʪʣʠʯʘʶʱʠʝʩʷ: 

ï ʚʝʨʪʠʢʘʣʴʥʳʤ ʠʣʠ ʟʘʚʘʣʝʥʥʳʤ ʚ ʢʦʨʤʫ ʧʨʦʯʥʳʤ ʠ ʟʘʦʩʪʨʝʥʥʳʤ 

ʰʪʝʚʥʝʤ ʦʪ ʫʨʦʚʥʷ ʧʘʣʫʙʳ ʙʘʢʘ, ʚʥʠʟ ʜʦ ʪʘʨʘʥʥʦʛʦ ʫʧʨʦʯʝʥʠʷ ʥʘ ʛʣʫ-

ʙʠʥʝ ʧʦʨʷʜʢʘ ʧʦʣʦʚʠʥʳ ʦʩʘʜʢʠ; 

ï ʩʦ ʰʪʦʨʤʦʚʳʤ ʧʦʜʨʝʟʦʤ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʬʦʨʰʪʝʚʥʷ ʦʪ ʛʣʘʜʢʦʛʦ 

ʩʣʠʷʥʠʷ ʩ ʢʠʣʝʤ ʠ ʥʘʢʣʦʥʦʤ ʧʦʨʷʜʢʘ 20-30Á ʦʪ ʛʦʨʠʟʦʥʪʘʣʠ ʚ ʪʘʨʘʥʥʦʡ 

ʪʦʯʢʝ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʦʧʨʷʞʝʥʠʷ; 

ï ʩ ʦʩʦʙʳʤ ʫʧʨʦʯʥʝʥʠʝʤ ʪʘʨʘʥʥʦʡ ʯʘʩʪʠ ʬʦʨʰʪʝʚʥʷ ʜʣʷ ʙʝʟʦʧʘʩ-

ʥʦʡ ʦʩʪʘʥʦʚʢʠ ʢʦʨʘʙʣʷ ʧʨʠ ʩʪʦʣʢʥʦʚʝʥʠʠ ʩ ʣʝʜʦʚʳʤʠ ʧʦʣʷʤʠ ʠ ʪʦʨʦʩʘ-

ʤʠ; 

ï ʥʘʜʚʦʜʥʳʝ ʚʝʪʚʠ ʥʦʩʦʚʳʭ ʰʧʘʥʛʦʫʪʦʚ ʤʦʛʫʪ ʠʤʝʪʴ ʥʝʙʦʣʴʰʦʡ 

ʨʘʟʚʘʣ ʜʣʷ ʙʳʩʪʨʦʭʦʜʥʦʛʦ ʢʦʨʘʙʣʷ, ʣʠʙʦ ʟʘʥʠʞʝʥʥʫʶ ʚʳʩʦʪʫ ʩ ʧʦʚʩʝ-

ʤʝʩʪʥʳʤ ʟʘʚʘʣʦʤ ʙʦʨʪʘ ʜʣʷ ʪʠʭʦʭʦʜʥʳʭ ʩʫʜʦʚ; 

ï ʥʘʯʠʥʘʷ ʦʪ ʙʫʣʴʙʦʚʦʛʦ ʫʪʦʣʱʝʥʠʷ (ʪʘʨʘʥʥʦʛʦ ʫʧʨʦʯʥʝʥʠʷ) ʩʪʨʦ-

ʠʪʩʷ ʚʠʥʪʦʚʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʦʙʰʠʚʢʠ ʜʦ ʟʦʥʳ ʦʪʨʳʚʘ ʨʘʩʭʦʜʷʱʝʡʩʷ ʢʦ-

ʨʘʙʝʣʴʥʦʡ ʚʦʣʥʳ (ʩʦʠʟʤʝʨʠʤʦʡ ʧʦ ʜʣʠʥʝ ʩ ʚʥʝʰʥʠʤʠ ʰʪʦʨʤʦʚʳʤʠ ʚʦʣ-

ʥʘʤʠ); 

ï ʜʘʣʝʝ ʚʠʥʪʦʚʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʫʭʦʜʠʪ ʧʦʜ ʜʥʠʱʝ, ʘ ʥʘ ʫʨʦʚʥʝ ʧʝ-

ʨʝʤʝʥʥʳʭ ʚʘʪʝʨʣʠʥʠʡ ʥʘʯʠʥʘʝʪʩʷ ʚʳʧʫʢʣʳʡ ʠʟʛʠʙ ʰʧʘʥʛʦʫʪʦʚ ʩ ʦʙʨʘʟʦ-

ʚʘʥʠʝʤ ʙʫʣʝʡ ʠ ʟʘʚʘʣʘ ʙʦʨʪʘ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ. 
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ʌʦʨʰʪʝʚʝʥʴ ʠ ʩʢʫʣʘ ʢʦʨʘʙʣʷ ʚʳʙʠʨʘʶʪʩʷ ʩ ʫʯʸʪʦʤ ʦʩʦʙʝʥʥʦ-

ʩʪʝʡ ʩʫʜʦʚʦʞʜʝʥʠʷ ʚ ʩʣʦʞʥʳʭ, ʰʪʦʨʤʦʚʳʭ ʠ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ ʤʦʨʝ-

ʧʣʘʚʘʥʠʷ ʥʘ ɼʘʣʴʥʝʤ ʚʦʩʪʦʢʝ ʈʦʩʩʠʠ, ʚ ʧʦʣʷʨʥʳʭ ʘʢʚʘʪʦʨʠʷʭ ɸʨʢʪʠʢʠ ʠ 

ɸʥʪʘʨʢʪʠʢʠ. ʆʞʠʜʘʝʪʩʷ ʫʣʫʯʰʝʥʠʝ ʭʦʜʦʚʳʭ ʠ ʤʘʥʝʚʨʝʥʥʳʭ ʢʘʯʝʩʪʚ ʥʘ 

ʠʥʪʝʥʩʠʚʥʦʤ ʰʪʦʨʤʦʚʦʤ ʚʦʣʥʝʥʠʠ; ʫʤʝʨʝʥʠʝ ʚʩʝʭ ʚʠʜʦʚ ʢʘʯʢʠ; ʩʥʠʞʝ-

ʥʠʝ ʨʠʩʢʘ ʦʙʣʝʜʝʥʝʥʠʷ ʚʝʨʭʥʠʭ ʧʘʣʫʙ, ʯʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʬʦʨʰʪʝʚʥʷ ʠ ʩʢʫʣʦʚʳʭ ʦʙʚʦʜʦʚ: 

ï ʟʘʚʘʣʝʥʥʳʤ ʠʣʠ ʚʝʨʪʠʢʘʣʴʥʳʤ ʬʦʨʰʪʝʚʥʝʤ ʜʣʷ ʙʝʟʫʜʘʨʥʦʛʦ 

ʧʨʦʨʝʟʘʥʠʷ ʛʨʝʙʥʝʡ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ; ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʜʚʠʞʝʥʠʷ ʚʦ 

ʣʴʜʘʭ ʚ ʨʝʞʠʤʝ ʣʝʜʦʨʝʟʘ; ʧʨʠ ʧʦʜʜʝʨʞʘʥʠʠ ʦʩʪʦʡʯʠʚʦʩʪʠ ʥʘ ʠʟʥʘʯʘʣʴʥʦ 

ʥʠʟʢʦʤ ʠʣʠ ʥʫʣʝʚʦʤ ʫʨʦʚʥʝ; 

ï ʩʦ ʰʪʦʨʤʦʚʳʤ ʧʦʜʨʝʟʦʤ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʬʦʨʰʪʝʚʥʷ ʜʣʷ ʨʘʩʢʨʝ-

ʧʦʱʝʥʠʷ ʨʳʩʢʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʡ ʙʦʨʪʦʚʦʡ ʠ ʢʠʣʝʚʦʡ ʢʘʯʢʠ 

ʧʨʠ ʘʢʪʠʚʥʦʤ ʜʚʠʞʝʥʠʠ ʥʘ ʰʪʦʨʤʦʚʦʤ ʚʦʣʥʝʥʠʠ; 

ï ʩ ʫʧʨʦʯʥʝʥʠʝʤ ʥʠʞʥʝʡ ʯʘʩʪʠ ʬʦʨʰʪʝʚʥʷ, ʩʦʟʜʘʶʱʝʡ ʫʧʦʨ ʚ ʦʩ-

ʥʦʚʘʥʠʝ ʣʝʜʦʚʦʛʦ ʧʦʣʷ, ʛʜʝ ʣʝʜ ʨʘʟʦʛʨʝʪ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ, ʠ ʟʘʦʩʪ-

ʨʝʥʥʦʡ ʥʘʜʚʦʜʥʦʡ ʯʘʩʪʴʶ ʬʦʨʰʪʝʚʥʷ-ʣʝʜʦʨʝʟʘ, ʨʘʩʢʘʣʳʚʘʶʱʝʛʦ ʣʝʜʦ-

ʚʦʝ ʧʦʢʨʳʪʠʝ ʩ ʧʦʚʳʰʝʥʥʦʡ ʭʨʫʧʢʦʩʪʴʶ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʦʟ-

ʜʫʭʘ; 

ï ʥʘʜʚʦʜʥʳʝ ʚʝʪʚʠ ʰʧʘʥʛʦʫʪʦʚ ʦʧʪʠʤʠʟʠʨʫʶʪʩʷ ʦʪ ʥʝʙʦʣʴʰʦʛʦ 

ʨʘʟʚʘʣʘ, ʩʪʘʙʠʣʠʟʠʨʫʶʱʝʛʦ ʘʢʪʠʚʥʳʡ ʰʪʦʨʤʦʚʦʡ ʭʦʜ; ʜʦ ʠʭ ʟʘʚʘʣʘ ʩʦ 

ʩʥʠʞʝʥʠʝʤ ʚʳʩʦʪʳ ʙʘʢʘ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʢʠʣʝʚʦʡ ʢʘʯʢʠ ʟʘ ʩʯʝʪ ʟʘʣʠʚʘ-

ʝʤʦʩʪʠ ʥʦʩʦʚʦʡ ʧʘʣʫʙʳ ʪʠʭʦʭʦʜʥʳʭ ʩʫʜʦʚ; 

ï ʙʫʣʴʙʦʚʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʟʘʜʘʝʪ ʥʘʯʘʣʦ ʚʠʥʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ 

ʫʨʦʚʥʝ ʧʝʨʝʤʝʥʥʳʭ ʚʘʪʝʨʣʠʥʠʡ ʦʪ ʬʦʨʰʪʝʚʥʷ ʜʦ ʟʦʥʳ ʦʪʨʳʚʘ ʨʘʩʭʦʜʷ-

ʱʝʡʩʷ ʢʦʨʘʙʝʣʴʥʦʡ ʚʦʣʥʳ, ʯʪʦ ʢʦʤʧʝʥʩʠʨʫʝʪ ʩʠʣʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʚʩʪʨʝʯʥʳʭ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ ʠ ʩʣʫʞʠʪ ʫʤʝʥʴʰʝʥʠʶ ʭʦʜʦʚʦʛʦ ʜʠʬʬʝʨʝʥ-

ʪʘ; 

ï ʟʘ ʟʦʥʦʡ ʦʪʨʳʚʘ ʢʦʨʘʙʝʣʴʥʦʡ ʚʦʣʥʳ ʥʘʯʠʥʘʝʪʩʷ ʚʳʧʫʢʣʳʡ ʠʟʛʠʙ 

ʰʧʘʥʛʦʫʪʥʳʭ ʢʦʥʪʫʨʦʚ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʟʘʚʘʣʘ ʙʦʨʪʘ ʠ ʧʦʜʚʦʜʥʳʭ ʙʫʣʝʡ 

ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ, ʯʪʦ ʩʥʠʞʘʝʪ ʙʦʨʪʦʚʫʶ ʢʘʯʢʫ ʚ ʰʪʦʨʤʦʚʳʭ 

ʫʩʣʦʚʠ̫ ʭ. 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʠʥʞʝʥʝʨʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʬʦʨʰʪʝʚʥʷ ʠ ʩʢʫʣʦʚʳʭ 

ʦʙʚʦʜʦʚ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳ ʚ ʩʣʫʯʘʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʩ ʦʧ-

ʪʠʤʠʟʘʮʠʝʡ ʠʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʛʝʦʛʨʘʬʠʯʝ-
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ʩʢʠʭ ʠ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʢʦʨʘʙʣʝʡ ʠ 

ʩʫʜʦʚ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʰʪʝʚʥʷ ʠ ʩʢʫʣʦʚʳʭ ʦʙʚʦʜʦʚ. 

ɺ ʯʘʩʪʥʦʤ ʩʣʫʯʘʝ ʦʧʪʠʤʠʟʘʮʠʷ ʦʙʚʦʜʦʚ ʩʚʦʜʠʪʩʷ ʢ ʧʦʠʩʢʫ ʛʝʦʤʝʪ-

ʨʠʯʝʩʢʠʭ ʬʦʨʤ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʭʦʜʦʚʳʤ ʜʠʬʬʝʨʝʥʪʦʤ ʠ ʢʦʨʘʙʝʣʴʥʳʤ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʘ ʚʩʝʭ, ʚʢʣʶʯʘʷ ʟʘʢʨʠʪʠʯʝʩʢʠ ʚʳʩʦʢʠʭ, ʩʢʦʨʦʩʪʷʭ ʭʦʜʘ 

ʧʦ ʪʠʭʦʡ ʚʦʜʝ, ʧʨʠ ʦʩʥʦʚʥʳʭ ʧʦʩʘʜʢʘʭ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʧʨʦʮʝʩʩʝ ʚʝʨʪʠ-

ʢʘʣɹʥʦʡ ʢʘʯʢʠ ʚ ʰʪʦʨʤʦʚʦʤ ʤʦʨʝ, ʯʪʦ ʩʦʛʣʘʩʥʦ ʛʠʧʦʪʝʟʝ ʦʙ ʦʙʨʘʪʠʤʦʩʪʠ 

ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠʟʣʫʯʝʥʠʷ ʠ ʦʪʨʘʞʝʥʠʷ ʢʦʨʘʙʝʣʴʥʳʭ ʠ ʰʪʦʨʤʦ-

ʚʳʭ ʪʨʦʭʦʠʜʘʣʴʥʳʭ ʚʦʣʥ, ʦʞʠʜʘʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʦʙʚʦʜʦʚ, ʦʙʣʘʜʘʶʱʠʭ 

ʩʚʦʡʩʪʚʦʤ ʧʨʦʧʫʩʢʘ ʰʪʦʨʤʦʚʦʡ ʪʨʦʭʦʠʜʘʣʴʥʦʡ ʚʦʣʥʳ ʯʝʨʝʟ ʢʦʨʧʫʩ ʢʦ-

ʨʘʙʣʷ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʠʩʢʘʞʝʥʠʷʤʠ, ʯʪʦ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʚ 

ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʠ ʢʠʣʝʚʦʡ ʢʘʯʢʠ ʥʘ ʢʨʫʧʥʦʤ ʰʪʦʨ-

ʤʦʚʦʤ ʚʦʣʥʝʥʠʠ. ɺʳʯʠʩʣʠʪʝʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʠ ʤʦʨʝʭʦʜʥʳʝ ʠʩʧʳʪʘ-

ʥʠʷ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʢʦʨʘʙʝʣʴʥʦʛʦ ʚʦʣʥʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʚʦʟʜʝʡʩʪʚʠʷ 

ʥʘ ʢʦʨʧʫʩ ʪʨʦʭʦʠʜʘʣʴʥʳʭ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ [61] ʧʦʢʘʟʳʚʘʶʪ ʨʝʟʫʣʴʪʘʪʳ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʢ ʠʟʤʝʥʝʥʠʶ ʥʦʩʦʚʳʭ ʦʙʚʦʜʦʚ, ʯʪʦ ʠ ʧʦʟʚʦʣʷʝʪ ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʵʢʩʪʨʝʤʘʣʴʥʳʤʠ ʬʫʥʢʮʠʦʥʘʣʘʤʠ ʠ ʦʩʤʳʩʣʝʥ-

ʥʳʤʠ ʠʥʞʝʥʝʨʥʳʤʠ ʨʝʰʝʥʠʷʤʠ ʚ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ ʟʘʜʘʯʝ ʦ ʥʘʠʣʫʯʰʝʤ 

ʧʦʩʪʨʦʝʥʠʠ ʥʦʩʦʚʦʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ ʢʦʨʘʙʣʷ. ɺʳʯʠʩʣʠʪʝʣʴʥʳʝ ʵʢʩʧʝʨʠ-

ʤʝʥʪʳ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʢʦʨʘʙʝʣʴʥʦʛʦ ʚʦʣʥʦʦʙʨʘʟʦʚʘʥʠʷ ʦʪ ʢʦʨʤʦʚʦʡ 

ʯʘʩʪʠ ʢʦʨʘʙʣʷ ʢʨʘʡʥʝ ʟʘʚʠʩʠʤʳ ʦʪ ʧʨʦʜʦʣʴʥʦʛʦ ʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʚʦʣʥʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʯʪʦ ʬʦʨʤʘʣʴʥʦ ʜʝʣʘʝʪ ʦʧʪʠ-

ʤʠʟʘʮʠʦʥʥʫʶ ʟʘʜʘʯʫ ʧʣʦʭʦʦʙʫʩʣʦʚʣʝʥʥʦʡ, ʠ ʧʦʪʦʤʫ ʚ ʨʘʩʯʝʪʘʭ ʠʩʧʦʣʴ-

ʟʦʚʘʣʠʩʴ ʙʦʣʝʝ ʞʝʩʪʢʠʝ ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʝ ʬʫʥʢʮʠʦʥʘʣʳ, ʨʘʟʜʝʣʴʥʦ ʜʣʷ 

ʥʦʩʦʚʦʡ ʠ ʢʦʨʤʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʝʡ ʢʦʨʘʙʣʷ, ʚ ʢʦʪʦʨʳʭ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ 

ʠʥʪʝʨʬʝʨʝʥʮʠʷ ʢʦʨʘʙʝʣʴʥʳʭ ʚʦʣʥ, ʠʟʣʫʯʘʝʤʳʭ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʚ ʥʦʩʦʚʦʡ 

ʦʢʦʥʝʯʥʦʩʪʠ, ʠ ʩʪʦʢʦʚ ï ʚ ʢʦʨʤʦʚʦʡ. 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʚ ʥʘʩʪʦʷʱʝʤ ʠʟʦʙʨʝʪʝʥʠʠ ʥʦʩʦʚʘʷ ʦʢʦʥʝʯʥʦʩʪʴ ʢʦ-

ʨʘʙʣʷ ʦʧʪʠʤʠʟʠʨʦʚʘʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʣʷ ʘʚʪʦʥʦʤʥʦʛʦ ʧʣʘʚʘʥʠʷ ʚ 

ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʛʦ ʚʦʣʥʝʥʠʷ ʧʦʜ ʫʨʘʛʘʥʥʳʤʠ ʚʝʪʨʘʤʠ ʦʪʢʨʳʪʦʛʦ 

ʦʢʝʘʥʘ [20, 44], ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʘʚʪʦʥʦʤʥʦʛʦ ʭʦʜʘ ʚʦ ʣʴʜʘʭ (ʢʣʘʩʩ ʋʃ 

ʠʣʠ ʋʃɸ) ʩʨʝʜʥʝʡ ʩʧʣʦʯʝʥʥʦʩʪʠ ʜʦ 8-9 ʙʘʣʣʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʦ ʩʢʦʨʦ-

ʩʪʴʶ ʰʝʩʪʴ ʠ ʙʦʣʝʝ ʫʟʣʦʚ ʧʦʜ ʧʨʦʚʦʜʢʦʡ ʣʝʜʦʢʦʣʘ. 
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ʇʨʦʪʦʪʠʧʦʤ ʥʘʩʪʦʷʱʝʛʦ ʠʥʞʝʥʝʨʥʦʛʦ ʨʝʰʝʥʠʷ ʩʣʝʜʫʝʪ ʧʦʣʘʛʘʪʴ 

ʠʟʦʙʨʝʪʝʥʠʝ RU-2384456 ï çʂʦʨʘʙʣʴ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʠ ʧʘʪʨʫʣʴʥʦʡ 

ʩʣʫʞʙʳè [42], ʚ ʢʦʪʦʨʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʟʥʘʯʝʥʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʨʘʙʣʷ ʧʦʚʳʰʝʥʥʦʡ ʰʪʦʨʤʦʚʦʡ ʤʦʨʝʭʦʜʥʦʩʪʠ. ɸʥʘʣʦʛʦʤ 

ʜʣʷ ʚʘʨʠʘʥʪʘ ʪʠʭʦʭʦʜʥʦʛʦ ʩʫʜʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʠʟʦʙʨʝʪʝʥʠʝ RU-

2535382 ï çʈʳʙʦʣʦʚʥʦʝ ʩʫʜʥʦ ʩʝʚʝʨʥʳʭ ʤʦʨʝʡè [44], ʩ ʬʦʨʰʪʝʚʥʝʤ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʨʝʞʠʤ ʣʝʜʦʨʝʟʘ, ʠ ʥʝ ʪʝʨʷʶʱʠʤ ʦʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠ 

ʜʘʚʣʝʥʠʠ ʬʦʨh ʪʝʚʥʝʤ ʥʘ ʪʷʞʝʣʳʝ ʣʝʜʦʚʳʝ ʧʦʣʷ, ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʜʣʷ 

ʩʫʜʦʚ ʩ ʧʨʝʜʝʣʴʥʦ ʤʘʣʦʡ ʥʘʯʘʣʴʥʦʡ ʦʩʪʦʡʯʠʚʦʩʪʴʶ ʧʦ ʫʩʣʦʚʠʷʤ ʤʠʥʠ-

ʤʠʟʘʮʠʠ ʢʘʯʢʠ ʚ ʰʪʦʨʤʦʚʦʤ ʧʣʘʚʘʥʠʠ. ʀʩʪʦʨʠʯʝʩʢʠʤʠ ʘʥʘʣʦʛʘʤʠ ʜʣʷ 

ʠʟʙʨʘʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʦ ʬʦʨʤʝ ʬʦʨʰʪʝʚʥʷ, ʩʢʫʣʳ ʠ ʥʦʩʦʚʳʭ 

ʦʙʚʦʜʦʚ ʢʦʨʧʫʩʘ ʷʚʣʷʶʪʩʷ ʜʦʙʨʦʪʥʳʝ ʢʦʨʘʙʣʠ ʠ ʩʫʜʘ ʢʦʥʮʘ XIX  ï ʥʘʯʘ-

ʣʘ XX ʚʝʢʦʚ, ʚ ʧʦʩʪʨʦʝʥʠʠ ʬʦʨʤʳ ʥʦʩʦʚʳʭ ʦʙʚʦʜʦʚ ʫ ʢʦʪʦʨʳʭ ʤʦʞʥʦ 

ʦʪʤʝʪʠʪʴ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʤʝʞʜʫ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʚ 

ʥʘʩʪʦʷʱʝʤ ʠʟʦʙʨʝʪʝʥʠʠ ʚʘʨʠʘʥʪʘʤʠ ʙʳʩʪʨʦʭʦʜʥʦʛʦ ʢʦʨʘʙʣʷ ʠ ʪʠʭʦʭʦʜ-

ʥʦʛʦ ʩʫʜʥʘ.  
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ʈʠʩ. 59.  ʅʦʩʦʚʘʷ ʯʘʩʪʴ ʢʦʨʧʫʩʘ ʙʳʩʪʨʦʭʦʜʥʦʛʦ ʢʦʨʘʙʣʷ, ʩʧʦʩʦʙʥʦʛʦ ʘʢʪʠʚʥʦ 

ʤʘʥʝʚʨʠʨʦʚʘʪʴ ʚ ʫʩʣʦʚʠʷʭ ʫʨʘʛʘʥʥʳʭ ʚʝʪʨʦʚ, ʰʪʦʨʤʦʚʦʛʦ ʚʦʣʥʝʥʠʷ ʠ ʘʚʪʦ-

ʥʦʤʥʦʛʦ ʧʣʘʚʘʥʠʷ ʚ ʦʙʩʪʘʥʦʚʢʝ ʩʨʝʜʥʝʡ ʣʝʜʦʚʦʡ ʩʧʣʦʰʥʦʩʪʠ. 

ʅʘ ʯʝʨʪʝʞʘʭ ʮʠʬʨʘʤʠ ʦʪʤʝʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦ-

ʙʝʥʥʦʩʪʠ ʩʫʜʦʚʳʭ ʦʙʚʦʜʦʚ ʚ ʥʦʩʦʚʦʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ: 

1. ɺʦʣʥʦʣʦʤ ʙʳʩʪʨʦʭʦʜʥʦʛʦ ʢʦʨʘʙʣʷ (ʈʠʩ. 59) ʠ ʣʦʙʦʚʘʷ ʧʝʨʝʙʦʨʢʘ 

ʰʝʣʴʪʝʨʜʝʯʥʦʡ ʥʘʜʩʪʨʦʡʢʠ ʪʠʭʦʭʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʫʜʥʘ (ʈʠʩ. 60), 

ʫʢʨʳʚʘʶʱʠʭ ʵʢʠʧʘʞ ʦʪ ʧʨʷʤʳʭ ʫʜʘʨʦʚ ʚʦʣʥ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʙʦʪʳ 

ʥʘ ʚʝʨʭʥʝʡ ʧʘʣʫʙʝ ʚ ʩʚʝʞʫʶ ʧʦʛʦʜʫ; 
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ʈʠʩ. 60.  ʅʦʩʦʚʘʷ ʯʘʩʪʴ ʢʦʨʧʫʩʘ ʪʠʭʦʭʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʫʜʥʘ, ʩʧʦʩʦʙʥʦʛʦ 

ʫʜʝʨʞʠʚʘʪʴ ʟʘʜʘʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʳʤʠ ʭʦʜʘʤʠ ʚ 

ʫʩʣʦʚʠʷʭ ʫʨʘʛʘʥʥʳʭ ʚʝʪʨʦʚ, ʰʪʦʨʤʦʚʦʛʦ ʚʦʣʥʝʥʠʷ ʠ ʘʚʪʦʥʦʤʥʦʛʦ ʩʫʜʦʭʦʜʩʪʚʘ 

ʚ ʦʙʩʪʘʥʦʚʢʝ ʩʨʝʜʥʝʡ ʣʝʜʦʚʦʡ ʩʧʣʦʰʥʦʩʪʠ. 

2. ʉʫʱʝʩʪʚʝʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʥʘʜʚʦʜʥʦʛʦ ʦʙʲʝʤʘ ʚ ʥʦʩʦʚʦʡ ʯʘʩʪʠ 

ʢʦʨʧʫʩʘ ʫʩʪʨʘʠʚʘʝʪʩʷ ʠʟ ʧʨʠʥʮʠʧʘ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ (ʈʠʩ. 59) ʠ ʛʠʜ-

ʨʦʩʪʘʪʠʯʝʩʢʦʡ (ʈʠʩ. 60) ʢʦʤʧʝʥʩʘʮʠʠ ʢʠʣʝʚʦʡ ʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʘʯʢʠ, ʯʪʦ 

ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʧʨʠʝʤʘ ʥʘ ʥʠʟʢʫʶ ʧʘʣʫʙʫ ʙʘʢʘ ʙʦʣʴʰʠʭ ʧʦ ʦʙʲʝʤʫ 

ʧʦʪʦʢʦʚ ʚʦʜʳ ʠʟ ʚʩʪʨʝʯʥʳʭ ʛʨʝʙʥʝʡ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ. ʋʤʝʥʴʰʝʥʠʝ ʚʳ-

ʩʦʪʳ ʠ ʧʣʦʱʘʜʠ ʚʝʨʭʥʝʡ ʧʘʣʫʙʳ ʙʘʢʘ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʥʘʢʦʧʣʝʥʠʝ ʙʦʣʴ-

ʰʠʭ ʤʘʩʩ ʣʴʜʘ ʚ ʫʩʣʦʚʠʷʭ ʚʝʪʨʦʚʦʛʦ ʦʙʣʝʜʝʥʝʥʠʷ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʥʘʢʦʧ-

ʣʝʥʠʷ ʢʦʪʦʨʦʛʦ ʩʥʠʞʝʥʘ ʠʣʠ ʚʦʚʩʝ ʠʩʢʣʶʯʘʝʪʩʷ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʟʘʣʠ-

ʚʘʥʠʠ ʰʪʦʨʤʦʚʳʤʠ ʚʦʣʥʘʤʠ. 

3. ɿʘʦʩʪʨʝʥʠʝ ʬʦʨʰʪʝʚʥʷ ʥʘ ʫʨʦʚʥʝ ʜʝʡʩʪʚʫʶʱʝʡ ʚʘʪʝʨʣʠʥʠʠ ʧʦʟ-

ʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʧʣʘʚʥʦ ʟʘʢʨʫʯʝʥʥʫʶ ʚʠʥʪʦʚʦʶ ʧʦʚʝʨʭʥʦʩʪʴ (ʛʝʣʠʢʦʠʜ) 

ʠʟ ʩʧʨʷʤʣʝʥʥʳʭ ʰʧʘʥʛʦʫʪʥʳʭ ʢʦʥʪʫʨʦʚ ʜʣʷ ʟʘʢʨʫʯʠʚʘʥʠʷ ʥʘʙʝʛʘʶɦ ʝʛʦ 

ʧʦʪʦʢʘ ʧʦʜ ʜʥʠʱʝ ʢʦʨʧʫʩʘ, ʯʪʦ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʛʘʰʝʥʠʷ ʦʙʨʫʰʘʶɦ ʝʛʦʩʷ 

ʛʨʝʙʥʷ ʨʘʩʭʦʜʷʱʝʡʩʷ ʢʦʨʘʙʝʣʴʥʦʡ ʚʦʣʥʳ ʠ ʘʥʘʣʦʛʠʯʥʦʛʦ ʧʦʜʪʘʧʣʠʚʘʥʠʷ 

ʠ ʧʨʦʧʫʩʢʘ ʯʝʨʝʟ ʢʦʨʧʫʩ ʛʨʝʙʥʝʡ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ, ʚʦʚʣʝʢʘʝʤʳʭ ʚ ʩʢʫ-

ʣʦʚʦʡ ʢʨʫʛʦʚʦʨʦʪ ʩʦ ʚʩʝʭ ʚʠʜʠʤʳʭ ʚʩʪʨʝʯʥʳʭ ʢʫʨʩʦʚ. 

4. ʊʘʨʘʥʥʦʝ ʫʧʨʦʯʥʝʥʠʝ ʬʦʨʰʪʝʚʥʷ, ʜʦʩʪʘʪʦʯʥʦʝ ʜʣʷ ʫʜʘʨʥʦʛʦ 

ʨʘʟʨʫʰʝʥʠʷ ʢʨʫʧʥʳʭ ʣʴʜʠʥ ʙʝʟ ʦʩʪʘʥʦʚʢʠ ʢʦʨʘʙʣʷ ʥʘ ʩʢʦʨʦʩʪʠ ʜʦ 6 ʫʟ-

ʣʦʚ, ʠʣʠ ʙʝʟʦʧʘʩʥʦ ʦʩʪʘʥʘʚʣʠʚʘʶʱʝʝ ʢʦʨʘʙʣʴ ʧʨʠ ʩʪʦʣʢʥʦʚʝʥʠʠ ʩ ʥʝ-

ʧʨʦʭʦʜʠʤʳʤʠ ʣʴʜʘʤʠ ʠʣʠ ʪʦʨʦʩʘʤʠ ʥʘ ʩʢʦʨʦʩʪʠ ʜʦ 3-4 ʫʟʣʦʚ, ʩ ʧʦʩʣʝ-

ʜʫʶʱʠʤ ʩʦʟʜʘʥʠʝʤ ʫʧʦʨʥʦʛʦ ʫʩʠʣʠʷ ʜʣʷ ʧʦʜʚʠʞʢʠ ʣʝʜʦʚʳʭ ʧʦʣʝʡ ʠ ʩʦ-

ʟʜʘʥʠʷ ʪʨʝʱʠʥ ʠʣʠ ʨʘʟʚʦʜʠʡ ʜʣʷ ʧʦʠʩʢʘ ʧʫʪʝʡ ʧʨʦʭʦʜʘ ʢʦʨʘʙʣʷ ʚ 

ʩʧʣʦʰʥʳʭ ʣʴʜʘʭ. 
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5. ʉʢʫʣʦʚʳʝ ʦʙʚʦʜʳ ʢʦʨʧʫʩʘ ʢʦʨʘʙʣʷ ʧʦʚʳʰʝʥʥʦʡ ʰʪʦʨʤʦʚʦʡ ʤʦ-

ʨʝʭʦʜʥʦʩʪʠ ʦʙʨʘʟʫʶʪʩʷ ʧʣʘʚʥʦ ʟʘʢʨʫʯʝʥʥʦʡ ʚʠʥʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ 

ʦʧʪʠʤʠʟʠʨʫʶʪʩʷ ʧʦ ʫʩʣʦʚʠʷʤ ʤʠʥʠʤʠʟʘʮʠʠ ʨʘʩʭʦʜʷʱʝʡʩʷ ʢʦʨʘʙʝʣʴʥʦʡ 

ʚʦʣʥʳ ʠ ʭʦʜʦʚʦʛʦ ʜʠʬʬʝʨʝʥʪʘ ʥʘ ʙʦʣʴʰʠʭ ʩʢʦʨʦʩʪʷʭ ʭʦʜʘ ʥʘ ʪʠʭʦʡ ʚʦʜʝ, 

ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʦʪʨʘʙʦʪʢʦʡ ʬʦʨʤʳ ʠ ʚʳʩʦʪʳ ʥʘʜʚʦʜʥʳʭ ʚʝʪʚʝʡ ʰʧʘʥʛʦ-

ʫʪʦʚ ʜʣʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʠ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʢʠʣʝʚʦʡ 

ʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʘʯʢʠ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʝʛʫʣʷʨʥʦʛʦ ʠ ʚʝʪʨʦʚʦʛʦ 

ʚʦʣʥʝʥʠʷ ʩ ʛʨʫʧʧʦʚʦʡ ʩʪʨʫʢʪʫʨʦʡ ʧʘʢʝʪʦʚ ʚʦʣʥ ʠ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʤʠ 

ʛʨʝʙʥʳʤʠ ʜʝʚʷʪʳʭ ʚʘʣʦʚ. 

6. ʐʪʦʨʤʦʚʦʡ ʧʦʜʨʝʟ ʬʦʨʰʪʝʚʥʷ ʜʣʷ ʨʘʩʢʨʝʧʦʱʝʥʠʷ ʩʚʦʙʦʜʥʦʛʦ 

ʨʳʩʢʘʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʤʘʥʝʚʨʝʥʥʦʩʪʠ ʢʦʨʘʙʣʷ ʚ 

ʫʩʣʦʚʠʷʭ ʢʨʫʧʥʦʛʦ ʰʪʦʨʤʦʚʦʛʦ ʚʦʣʥʝʥʠʷ. 

7. ɿʘʚʘʣ ʙʦʨʪʘ ʥʘ ʫʨʦʚʥʝ ʜʝʡʩʪʚʫʶʱʝʡ ʚʘʪʝʨʣʠʥʠʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʙʦʨʪʦʚʦʡ ʢʘʯʢʠ ʢʦʨʘʙʣʷ, ʘ ʪʘʢʞʝ ʧʝʨʝ-

ʭʚʘʪʳʚʘʝʪ ʧʨʠʧʦʜʥʷʪʳʝ ʛʨʝʙʥʝʤ ʢʦʨʘʙʝʣʴʥʦʡ ʚʦʣʥʳ ʣʝʜʦʚʳʝ ʧʦʣʷ ʠ ʥʝ 

ʜʦʧʫʩʢʘʝʪ ʠʭ ʟʘʪʦʧʣʝʥʠʝ ʠ ʟʘʪʷʛʠʚʘʥʠʝ ʚ ʨʘʡʦʥ ʚʠʥʪʦ-ʨʫʣʝʚʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘ ʚ ʢʦʨʤʦʚʦʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ. 

ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʠʟʦʙʨʝʪʝʥʠʷ. 

ʌʦʨʰʪʝʚʝʥʴ ʠ ʩʢʫʣʦʚʳʝ ʦʙʚʦʜʳ ʙʳʩʪʨʦʭʦʜʥʦʛʦ ʥʘʜʚʦʜʥʦʛʦ ʢʦ-

ʨʘʙʣʷ (ʈʠʩ. 59) ʠʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʠʭʦʭʦʜʥʦʛʦ ʛʨʘʞʜʘʥʩʢʦʛʦ ʩʫʜʥʘ 

(ʈʠʩ. 60) ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʛʣʘʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʦʨʧʫʩʘ 

ʩʦ ʰʪʦʨʤʦʚʳʤ ʚʦʣʥʝʥʠʝʤ, ʠ ʩʦʟʜʘʶʪ ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʙʝʩ-

ʧʝʯʝʥʠʷ ʘʚʪʦʥʦʤʥʦʛʦ ʧʣʘʚʘʥʠʷ ʩʫʜʥʘ ʚ ʣʝʜʦʚʳʭ ʧʦʣʷʭ ʩʨʝʜʥʝʡ ʩʧʣʦʯʝʥ-

ʥʦʩʪʠ.  

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʭʦʜʢʦʩʪʠ ʠ ʫʚʝʨʝʥʥʦʡ ʤʘʥʝʚʨʝʥʥʦ-

ʩʪʠ ʥʘ ʠʥʪʝʥʩʠʚʥʦʤ ʰʪʦʨʤʦʚʦʤ ʚʦʣʥʝʥʠʠ; ʚʦ ʠʟʙʝʞʘʥʠʝ ʦʧʘʩʥʦʛʦ ʦʙʣʝ-

ʜʝʥʝʥʠʷ ʚʝʨʭʥʠʭ ʧʘʣʫʙ; ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʘʚʪʦʥʦʤʥʦʛʦ ʧʣʘ-

ʚʘʥʠʷ ʚ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʤʦʨʝʡ ʈʦʩʩʠʠ, ʥʦʩʦʚʘʷ 

ʯʘʩʪʴ ʢʦʨʧʫʩʘ ʙʳʩʪʨʦʭʦʜʥʦʛʦ ʥʘʜʚʦʜʥʦʛʦ ʢʦʨʘʙʣʷ (ʈʠʩ. 59) ʠʣʠ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʪʠʭʦʭʦʜʥʦʛʦ ʛʨʘʞʜʘʥʩʢʦʛʦ ʩʫʜʥʘ (ʈʠʩ. 60) ʜʦʣʞʥʳ ʩʪʨʦʠʪʴʩʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʣʝʜʫʶʱʠʭ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʚ ʫʩʪʨʦʡʩʪʚʝ ʬʦʨʰʪʝʚʥʷ, ʩʢʫʣʦʚʳʭ ʦʙʚʦʜʦʚ ʠ ʥʘʜʚʦʜʥʦʡ ʯʘ-

ʩʪʠ ʥʦʩʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʢʦʨʧʫʩʘ: 

ï ʫʩʪʘʥʦʚʢʘ ʚʝʨʪʠʢʘʣʴʥʦʛʦ (ʈʠʩ. 60) ʠʣʠ ʥʝʤʥʦʛʦ ʟʘʚʘʣʝʥʥʦʛʦ ʚ 

ʢʦʨʤʫ (ʈʠʩ. 59) ʟʘʦʩʪʨʝʥʥʦʛʦ ʰʪʝʚʥʷ ʥʘ ʚʳʩʦʪʘʭ ʦʪ ʧʘʣʫʙʳ ʙʘʢʘ ʜʦ ʧʦʜ-
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ʚʦʜʥʦʛʦ ʫʨʦʚʥʷ ʚ ʜʠʘʧʘʟʦʥʝ ʧʝʨʝʤʝʥʥʳʭ ʚʘʪʝʨʣʠʥʠʡ, ʧʨʠ ʧʣʘʚʘʥʠʠ ʥʘ 

ʫʤʝʨʝʥʥʦʤ ʚʦʣʥʝʥʠʠ ʤʦʨʷ (ʧʨʠʤʝʨʥʦ ʥʘ ʦʜʥʫ ʪʨʝʪʴ ʦʩʘʜʢʠ), ʜʣʷ ʙʝʟ-

ʫʜʘʨʥʦʛʦ ʧʨʦʨʝʟʘʥʠʷ ʛʨʝʙʥʝʡ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ ʠ ʫʜʝʨʞʘʥʠʷ ʚ ʥʘʜʚʦʜʥʦʤ 

ʧʦʣʦʞʝʥʠʠ ʢʦʥʪʘʢʪʥʦʡ ʢʨʦʤʢʠ ʨʘʟʣʘʤʳʚʘʝʤʳʭ ʭʦʜʦʤ ʢʦʨʘʙʣʷ ʣʝʜʦʚʳʭ 

ʧʦʣʝʡ, ʩ ʥʝʜʦʧʫɦ ʝʥʠʝʤ ʟʘʥʳʨʠʚʘʥʠʷ ʦʙʣʦʤʢʦʚ ʣʴʜʠʥ ʧʦʜ ʩʢʫʣʫ ʠ ʜʥʠʱʝ 

ʢʦʨʧʫʩʘ; 

ï ʫʩʪʨʦʡʩʪʚʦ ʰʪʦʨʤʦʚʦʛʦ ʧʦʜʨʝʟʘ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʬʦʨʰʪʝʚʥʷ 

(ʈʠʩ. 59, ʈʠʩ. 60ï6) ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʦʪ ʛʣʘʜʢʦʛʦ ʩʣʠʷʥʠʷ ʩ ʣʠʥʠʝʡ ʢʠʣʷ ʠ 

ʥʘʢʣʦʥʦʤ ʦʢʦʣʦ 20-30 ʛʨʘʜʫʩʦʚ ʦʪ ʛʦʨʠʟʦʥʪʘʣʠ ʚ ʦʙʣʘʩʪʠ ʩʦʧʨʷʞʝʥʠʷ ʩ 

ʚʝʨʪʠʢʘʣʴʥʳʤ (ʪʘʨʘʥʥʳʤ) ʫʧʨʦʯʥʝʥʠʝʤ ʬʦʨʰʪʝʚʥʷ ʥʘ ʫʨʦʚʥʝ ʦʪ ʦʩʥʦʚ-

ʥʦʡ ʣʠʥʠʠ ʧʦʨʷʜʢʘ ʜʚʫʭ ʪʨʝʪʝʡ ʦʩʘʜʢʠ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʧʨʝʜʦʪʚʨʘ-

ʱʝʥʠʷ ʨʳʩʢʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʡ ʙʦʨʪʦʚʦʡ ʠ ʢʠʣʝʚʦʡ ʢʘʯʢʠ ʧʨʠ 

ʘʢʪʠʚʥʦʤ ʜʚʠʞʝʥʠʠ ʠ ʤʘʥʝʚʨʠʨʦʚʘʥʠʠ ʢʦʨʘʙʣʷ ʥʘ ʢʨʫʧʥʦʤ ʚʦʣʥʝʥʠʠ; 

ï ʦʩʦʙʦʝ ʫʧʨʦʯʥʝʥʠʝ ʪʘʨʘʥʥʦʡ ʯʘʩʪʠ ʬʦʨʰʪʝʚʥʷ ʥʘ ʫʨʦʚʥʷʭ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʣʝʜʦʚʳʭ ʧʦʣʝʡ ʠ ʪʦʨʦʩʦʚ (ʈʠʩ. 59, ʈʠʩ. 60ï4), 

ʨʘʩʩʯʠʪʘʥʥʦʝ ʥʘ ʧʨʝʜʝʣʴʥʳʝ ʫʩʠʣʠʷ ʧʨʠ ʫʜʘʨʥʳʭ ʥʘʛʨʫʟʢʘʭ ʜʣʷ ʨʘʩʢʦʣʘ 

ʣʝʜʦʚʦʛʦ ʧʦʣʷ ʥʘ ʩʢʦʨʦʩʪʷʭ ʭʦʜʘ ʜʦ 6 ʫʟʣʦʚ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʜʚʠʞʝʥʠʠ ʩ 

ʪʨʘʣʦʤ), ʠʣʠ ʩ ʚʦʟʤʦʞʥʦʡ ʧʦʣʥʦʡ ʦʩʪʘʥʦʚʢʦʡ ʢʦʨʘʙʣʷ ʥʘ ʩʢʦʨʦʩʪʷʭ ʜʦ 3-

4 ʫʟʣʦʚ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʩʦʟʜʘʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʫʧʦʨʥʦʡ ʥʘʛʨʫʟʢʠ ʩ 

ʚʝʢʪʦʨʦʤ ʫʩʠʣʠʷ ʥʘ ʥʝʙʦʣʴʰʦʡ ʧʦʜʲʝʤ ʙʣʠʞʘʡʰʝʡ ʢʨʦʤʢʠ ʣʝʜʦʚʦʛʦ ʧʦ-

ʣʷ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʫʭʦʜʘ ʧʦʜ ʜʥʠʱʝ ʢʦʨʘʙʣʷ ʢʦʥʪʘʢʪʥʦʡ ʢʨʦʤʢʠ 

ʣʝʜʦʚʳʭ ʦʙʣʦʤʢʦʚ, ʯʪʦ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʭʨʘʥʝʥʠʶ ʥʘʯʘʣʴʥʦʡ 

ʦʩʪʦʡʯʠʚʦʩʪʠ, ʢʦʪʦʨʘʷ ʜʣʷ ʩʥʠʞʝʥʠʷ ʙʦʨʪʦʚʦʡ ʢʘʯʢʠ ʚ ʰʪʦʨʤʦʚʳʭ ʫʩʣʦ-

ʚʠʷʭ ʜʦʣʞʥʘ ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ ʥʘ ʧʨʝʜʝʣʴʥʦ ʥʠʟʢʦʤ ʠʣʠ ʥʫʣʝʚʦʤ ʫʨʦʚʥʝ; 

ï ʬʦʨʰʪʝʚʝʥʴ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʩʦʟʜʘʝʪ ʫʧʦʨ ʦʪʯʘʩʪʠ ʟʘʪʫʧ-

ʣʝʥʥʦʡ ʠ ʦʯʝʥʴ ʧʨʦʯʥʦʡ ʯʘʩʪʴʶ ʬʦʨʰʪʝʚʥʷ ʚ ʥʠʞʥʠʭ ʩʣʦʷʭ ʣʝʜʦʚʦʛʦ 

ʧʦʣʷ (ʈʠʩ. 59, ʈʠʩ. 60ï4), ʛʜʝ ʣʝʜ ʨʘʟʦʛʨʝʪ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ, ʘ ʟʘʦʩʪ-

ʨʝʥʥʳʡ ʬʦʨʰʪʝʚʝʥʴ ʚ ʥʘʜʚʦʜʥʦʡ ʯʘʩʪʠ (ʈʠʩ. 59, ʈʠʩ. 60ï3) ʩʦʟʜʘʝʪ ʢʨʠ-

ʪʠʯʝʩʢʠʝ ʢʦʣʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʫʧʥʳʭ ʣʴʜʠʥ, ʛʜʝ ʦʩʦ-

ʙʘʷ ʪʚʝʨʜʦʩʪʴ ʠ ʢʦʣʢʦʩʪʴ ʣʝʜʦʚʦʛʦ ʧʦʢʨʳʪʠʷ ʦʙʫʩʣʦʚʣʠʚʘʝʪʩʷ ʥʠʟʢʠʤʠ 

ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʦʭʣʘʞʜʘʶɦ ʝʛʦ ʩʚʝʨʭʫ ʚʦʟʜʫʭʘ; 

ï ʥʘʜʚʦʜʥʳʝ ʚʝʪʚʠ ʥʦʩʦʚʳʭ ʰʧʘʥʛʦʫʪʦʚ ʤʦʛʫʪ ʠʤʝʪʴ ʥʝʙʦʣʴʰʦʡ 

ʨʘʟʚʘʣ (ʈʠʩ. 59) ʜʣʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʚʦʟʤʦʞʥʦʛʦ ʟʘʨʳ-

ʚʘʥʠʷ ʥʦʩʦʚʦʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ ʧʦʜ ʛʨʝʙʥʠ ʚʩʪʨʝʯʥʳʭ ʚʦʣʥʳ ʧʨʠ ʜʚʠʞʝ-

ʥʠʠ ʢʦʨʘʙʣʷ ʥʘ ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʠ ʭʦʜʘ, ʠʣʠ ʞʝ ʠʤʝʪʴ ʟʘʚʘʣ ʚʝʨʭʥʝʡ ʯʘ-



 
120 

ʩʪʠ ʰʧʘʥʛʦʫʪʥʳʭ ʢʦʥʪʫʨʦʚ ʠ ʟʘʥʠʞʝʥʥʫʶ ʚʳʩʦʪʫ ʜʦ ʪʦʯʢʠ ʩʦʧʨʷʞʝʥʠʷ ʩ 

ʰʠʨʩʪʨʝʯʥʳʤ ʧʦʷʩʦʤ ʚʝʨʭʥʝʡ ʧʘʣʫʙʳ ʪʠʭʦʭʦʜʥʳʭ ʩʫʜʦʚ (ʈʠʩ. 60), ʯʪʦ 

ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʢʠʣʝʚʦʡ ʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʘʯʢʠ ʟʘ ʩʯʝʪ ʧʨʠʝ-

ʤʘ ʥʘ ʥʦʩʦʚʫʶ ʧʘʣʫʙʫ ʙʦʣʴʰʠʭ ʧʦʪʦʢʦʚ ʚʦʜʳ ʠʟ ʛʨʝʙʥʝʡ ʰʪʦʨʤʦʚʳʭ 

ʚʦʣʥ;  

ï ʟʘ ʩʯʝʪ ʩʣʘʙʦʚʳʨʘʞʝʥʥʦʛʦ ʙʫʣʴʙʦʚʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʥʠʞʥʝʡ ʯʘ-

ʩʪʠ ʪʘʨʘʥʥʦʛʦ ʬʦʨʰʪʝʚʥʷ (ʈʠʩ. 59, ʈʠʩ. 60ï4) ʙʦʨʪʦʚʘʷ ʦʙʰʠʚʢʘ ʚ ʜʠʘʧʘ-

ʟʦʥʝ ʧʝʨʝʤʝʥʥʳʭ ʚʘʪʝʨʣʠʥʠʡ ʦʙʨʘʟʫʝʪ ʚʠʥʪʦʦʙʨʘʟʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ 

(ʈʠʩ. 59, ʈʠʩ. 60ï5) ʧʦ ʩʧʨʷʤʣʝʥʥʳʤ ʬʨʘʛʤʝʥʪʘʤ ʰʧʘʥʛʦʫʪʦʚ ʥʘ ʧʨʦʪʷ-

ʞʝʥʠʠ ʦʪ ʬʦʨʰʪʝʚʥʷ ʜʦ ʟʦʥʳ ʦʪʨʳʚʘ ʦʪ ʢʦʨʧʫʩʘ ʛʨʝʙʥʝʡ ʨʘʩʭʦʜʷɦ ʝʡʩʷ 

ʢʦʨʘʙʝʣʴʥʦʡ ʚʦʣʥʳ (ʚ ʪʦʤ ʯʠʩʣʝ ʩʦʠʟʤʝʨʠʤʦʡ ʧʦ ʜʣʠʥʝ ʩ ʚʥʝʥhʠʤʠ 

ʰʪʦʨʤʦʚʳʤʠ ʚʦʣʥʘʤʠ), ʯʪʦ ʟʘʪʷʛʠʚʘʝʪ ʚʩʪʨʝʯʥʳʝ ʧʦʪʦʢʠ ʚʦʜʳ ʠ ʚʦʣʥʦ-

ʚʳʝ ʛʨʝʙʥʠ ʧʦʜ ʥʦʩʦʚʫʶ ʩʢʫʣʫ ʠ ʜʥʠʱʝ ʢʦʨʧʫʩʘ, ʦʙʝʩʧʝʯʠʚʘʷ ʜʠʥʘʤʠʯʝ-

ʩʢʫʶ ʩʪʘʙʠʣʠʟʘʮʠʶ ʢʦʨʘʙʣʷ ʥʘ ʙʦʣʴʰʠʭ ʩʢʦʨʦʩʪʷʭ ʭʦʜʘ, ʠ, ʢʘʢ ʩʣʝʜ-

ʩʪʚʠʝ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʣʫʯʰʝʡ ʭʦʜʢʦʩʪʠ ʠ ʤʝʥʴʰʝʡ ʢʘʯʢʝ ʚ ʫʩʣʦʚʠʷʭ ʠʥ-

ʪʝʥʩʠʚʥʦʛʦ ʰʪʦʨʤʦʚʦʛʦ ʚʦʣʥʝʥʠʷ; 

ï ʩʨʘʟʫ ʟʘ ʫʯʘʩʪʢʦʤ ʚʘʪʝʨʣʠʥʠʡ ʚ ʟʦʥʝ ʦʪʨʳʚʘ ʨʘʩʭʦʜʷʱʝʡʩʷ ʢʦʨʘ-

ʙʝʣʴʥʦʡ ʚʦʣʥʳ ʤʦʞʝʪ ʥʘʯʠʥʘʪʴʩʷ ʚʳʧʫʢʣʳʡ ʠʟʛʠʙ ʰʧʘʥʛʦʫʪʥʳʭ ʢʦʥʪʫ-

ʨʦʚ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʙʫʣʝʡ ʠ ʟʘʚʘʣʘ ʙʦʨʪʘ ʥʘ ʫʨʦʚʥʝ ʜʝʡʩʪʚʫʶʱʝʡ ʚʘʪʝʨ-

ʣʠʥʠʠ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ (ʈʠʩ. 59, ʈʠʩ. 60ï7), ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʙʦʨʪʦʚʦʡ ʢʘʯʢʠ ʧʨʠ ʧʣʘʚʘʥʠʠ ʧʨʦʠʟ-

ʚʦʣɹʥʳʤ ʢʫʨʩʦʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʰʪʦʨʤʦʚʦʛʦ ʚʦʣʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʝʪ 

ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʩʪʘʣʢʠʚʘʥʠʷ ʢʨʫʧʥʳʭ ʧʣʘʚʘʶʱʠʭ ʣʴʜʠʥ ʧʦʜ ʦʢʨʫʞʘʶʱʠʝ 

ʣʝʜʦʚʳʝ ʧʦʣʷ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʟʘʪʷʛʠʚʘʥʠʷ ʣʝʜʦʚʳʭ 

ʦʙʣʦʤʢʦʚ ʚ ʟʦʥʫ ʚʠʥʪʦ-ʨʫʣʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦ ʢʦʨʤʦʚʳʤ ʧʦʜʟʦʨʦʤ, ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʩʦʟʜʘʥʠʷ ʣʝʜʦʚʦʛʦ ʢʘʥʘʣʘ ʟʘ ʢʦʨʤʦʡ ʢʦʨʘʙʣʷ. 

ɺʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʝʜʠʥʦʤ ʢʦʤ-

ʧʣʝʢʩʝ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʣʫʯʰʝʥʠʶ ʭʦʜ-

ʢʦʩʪʠ, ʤʘʥʝʚʨʝʥʥʦʩʪʠ ʠ ʫʤʝʨʝʥʠʶ ʢʘʯʢʠ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʛʦ 

ʰʪʦʨʤʦʚʦʛʦ ʚʦʣʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʝʜʦʪʚʨʘʱʘʶʪ ʦʧʘʩʥʦʝ ʥʘʙʨʳʟʛʦʚʦʝ ʦʙ-

ʣʝʜʝʥʝʥʠʝ ʩʫʜʦʚʳʭ ʫʩʪʨʦʡʩʪʚ ʥʘ ʚʝʨʭʥʝʡ ʧʘʣʫʙʝ ʢʦʨʘʙʣʷ, ʠ ʦʙʫʩʣʦʚʣʠ-

ʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʥʦʤʥʦʛʦ ʧʣʘʚʘʥʠʷ ʚ ʨʝʞʠʤʝ ʣʝʜʦʨʝʟʘ ʚʦ ʣʴʜʘʭ 

ʩʨʝʜʥʝʡ ʪʞ̫ʝʩʪʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʜʣʠʪʝʣʴʥʳʤ ʧʦ ʚʨʝʤʝʥʠ ʫʧʦʨʦʤ ʛʣʘʚʥʳʭ 

ʤʘʰʠʥ ʨʘʟʜʝʣʷʶʪʩʷ ʣʝʜʦʚʳʝ ʧʦʣʷ ʙʝʟ ʦʧʘʩʥʳʭ ʫʜʘʨʥʳʭ ʥʘʛʨʫʟʦʢ ʥʘ 

ʢʦʨʧʫʩ ʢʦʨʘʙʣʷ. ɹʝʟʦʧʘʩʥʦʩʪʴ ʧʣʘʚʘʥʠʷ ʚʦ ʣʴʜʘʭ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʦʩʦʙʦʡ 
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ʧʨʦʯʥʦʩʪʴʶ ʟʘʦʩʪʨʝʥʥʦʛʦ ʬʦʨʰʪʝʚʥʷ, ʠ, ʚʦʟʤʦʞʥʦ, ʫʩʪʨʦʡʩʪʚʦʤ ʜʚʦʡ-

ʥʳʭ ʙʦʨʪʦʚ ʩ ʤʘʣʳʤʠ ʛʝʨʤʝʪʠʯʥʳʤʠ ʦʪʩʝʢʘʤʠ ʚ ʥʦʩʦʚʦʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ 

ʥʘ ʩʣʫʯʘʡ ʘʚʘʨʠʡʥʦʡ ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʠ ʢʦʥʩʪʨʫʢʮʠʡ ʬʦʨʰʪʝʚʥʷ ʠʣʠ ʧʨʦ-

ʨʳʚʘ ʦʙʰʠʚʢʠ ʢʦʨʧʫʩʘ ʚ ʩʦʧʨʷʞʝʥʥʦʡ ʟʦʥʝ ʫʜʘʨʥʳʭ ʣʝʜʦʚʳʭ ʥʘʛʨʫʟʦʢ. 

ȶɚɜɘɚɎɌɫ ɚɖɚəɑɣəɚɝɞɨ ɝɞɌɍɔɗɔɓɔɜɚɎɌəəɚɏɚ ɐɗɫ 

ɤɞɚɜɘɚɎɚɏɚ ɛɗɌɎɌəɔɫ ɖɚɜɌɍɗɫ ð çȬɡɞɑɜɤɞɑɎɑəɨ ɔ 

ɖɚɜɘɚɎɚɕ ɛɚɐɓɚɜ ɖɚɜɌɍɗɫè 

ʇʘʪʝʥʪ ˉ RU-2607635. 

ɸʭʪʝʨʰʪʝʚʝʥʴ ʠ ʢʦʨʤʦʚʦʡ ʧʦʜʟʦʨ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʛʦ ʜʣʷ ʰʪʦʨ-

ʤʦʚʦʛʦ ʧʣʘʚʘʥʠʷ ʢʦʨʘʙʣʷ ʫʩʪʨʘʠʚʘʶʪʩʷ ʚ ʦʜʥʦ- ʠʣʠ ʚ ʜʚʫʭʚʠʥʪʦʚʳʭ ʚʘ-

ʨʠʘʥʪʘʭ ʫʩʪʘʥʦʚʢʠ ʜʚʠʞʠʪʝʣʝʡ, ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʨʳʣʴʝ-

ʚʳʭ ʩʪʘʙʠʣʠʟʘʪʦʨʦʚ ʦʩʪʘʪʦʯʥʦʡ ʙʦʨʪʦʚʦʡ ʠ ʢʠʣʝʚʦʡ ʢʘʯʢʠ, ʠ ʦʪʣʠʯʘʶʪ-

ʩʷ: 

ï ʫʩʪʨʦʡʩʪʚʦʤ ʜʚʫʭ ʚʠʥʪʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʣʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝ-

ʩʢʦʡ ʩʪʘʙʠʣʠʟʘʮʠʝʡ ʭʦʜʦʚʦʛʦ ʜʠʬʬʝʨʝʥʪʘ ʥʘ ʪʠʭʦʡ ʚʦʜʝ ʠ ʚ ʫʩʣʦʚʠʷʭ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʰʪʦʨʤʦʚʦʛʦ ʚʦʣʥʝʥʠʷ: ʧʝʨʚʘʷ ʥʘ ʫʨʦʚʥʝ ʧʝʨʝʤʝʥʥʳʭ ʚʘ-

ʪʝʨʣʠʥʠʡ ʩ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʦʪ ʟʘʚʘʣʘ ʰʧʘʥʛʦʫʪʦʚ ʥʘ ʙʦʨʪʦʚʳʭ ʙʫʣʷʭ ʜʦ 

ʟʘʦʩʪʨʝʥʥʦʡ ʢʦʨʤʦʚʦʡ ʨʘʢʦʚʠʥʳ ʢʨʝʡʩʝʨʩʢʦʡ ʢʦʨʤʳ; ʠ ʚʪʦʨʦʡ ʚʠʥʪʦʚʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ï ʦʧʠʨʘʶʱʝʡʩʷ ʥʘ ʢʠʣʝʚʫʶ ʣʠʥʠʶ ʠ ʟʘʢʨʫʯʠʚʘʥʠʝʤ ʧʦʪʦʢʘ 

ʚʦʜʳ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʩʪʦʨʦʥʫ, ʠʟ ʧʦʜ ʜʥʠʱʘ ʚʚʝʨʭ ʚ ʟʦʥʫ ʚʠʥʪʦ-

ʨʫʣʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ; 

ï ʩʢʫʣʦʚʳʝ ʦʙʚʦʜʳ ʧʨʠ ʩʦʧʨʷʞʝʥʠʠ ʵʪʠʭ ʚʠʥʪʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʩʦʟʜʘʶʪ ʫʩʣʦʚʠʷ ʚʟʘʠʤʦʢʦʤʧʝʥʩʘʮʠʠ ʚʠʭʨʝʚʳʭ ʧʦʪʦʢʦʚ ʧʦʜ ʢʦʨʤʦʚʳʤ 

ʧʦʜʟʦʨʦʤ, ʯʪʦ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʦʙʱʝʡ ʩʪʘʙʠʣʠʟʘʮʠʠ ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ ʪʝʯʝ-

ʥʠʷ ʠ ʛʘʰʝʥʠʷ ʚʥʝʰʥʠʭ ʚʦʣʥʦʚʳʭ ʚʦʟʤʫʱʝʥʠʡ ʚ ʟʦʥʝ ʜʝʡʩʪʚʠʷ ʨʫʣʝʡ ʠ 

ʩʪʘʙʠʣʠʟʘʪʦʨʦʚ ʢʘʯʢʠ; 

ï ʧʨʠ ʵʪʦʤ, ʦʩʨʝʜʥʝʥʥʳʡ ʚʝʢʪʦʨ ʩʢʦʨʦʩʪʝʡ ʪʝʯʝʥʠʡ ʚʙʣʠʟʠ ʙʦʨʪʦ-

ʚʦʡ ʦʙʰʠʚʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʦʩʭʦʜʷʱʠʤ ʧʦʪʦʢʦʤ ʚʦʜʳ ʠʟ ʧʦʜ ʢʦʨʧʫʩʘ, 

ʧʝʨʝʩʠʣʠʚʘʶʱʠʤ ʚʠʭʨʝʚʦʝ ʟʘʢʨʫʯʠʚʘʥʠʝ ʦʪ ʜʥʠʱʝʚʦʡ ʚʠʥʪʦʚʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʧʨʝʜʦʭʨʘʥʝʥʠʷ ʚʠʥʪʦ-ʨʫʣʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʪ 

ʫʜʘʨʦʚ ʢʨʫʧʥʳʭ ʣʝʜʦʚʳʭ ʦʙʣʦʤʢʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ, ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʜʜʝʨʞʘʥʠʶ ʣʝʜʦʚʦʛʦ ʢʘʥʘʣʘ ʟʘ ʢʦʨʤʦʡ ʢʦʨʘʙʣʷ. 

ɸʭʪʝʨʰʪʝʚʝʥʴ ʠ ʢʦʨʤʦʚʦʡ ʧʦʜʟʦʨ ʢʦʨʘʙʣʷ ʧʦʩʪʨʦʝʥʳ ʩ ʫʯʸʪʦʤ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʫʜʦʚʦʞʜʝʥʠʷ ʚ ʩʣʦʞʥʳʭ, ʰʪʦʨʤʦʚʳʭ ʠ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ 
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ʤʦʨʝʧʣʘʚʘʥʠʷ, ʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʮʝʣʝʚʦʛʦ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʦʨʘʙʣʷ ʜʣʷ ʰʪʦʨʤʦʚʳʭ ʠ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʡ ʤʦʨʝʭʦʜ-

ʩʪʚʘ ʥʘ ɼʘʣʴʥʝʤ ʚʦʩʪʦʢʝ ʈʦʩʩʠʠ, ʚ ʧʦʣʷʨʥʳʭ ʘʢʚʘʪʦʨʠʷʭ ɸʨʢʪʠʢʠ ʠ ɸʥ-

ʪʘʨʢʪʠʢʠ. 

ɸʭʪʝʨʰʪʝʚʝʥʴ, ʢʦʨʤʦʚʘʷ ʩʢʫʣʘ, ʨʘʢʦʚʠʥʘ ʠ ʧʦʜʟʦʨ ʚʠʥʪʦ-ʨʫʣʝʚʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʚʦʜʦʠʟʤʝʱʘʶʱʝʛʦ ʢʦʨʘʙʣʷ ʫʩʪʨʘʠʚʘʶʪʩʷ ʚ ʦʜʥʦ- ʠʣʠ ʚ ʜʚʫʭ-

ʚʠʥʪʦʚʳʭ ʚʘʨʠʘʥʪʘʭ ʜʚʠʞʠʪʝʣʝʡ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʫʩʪʘʥʦʚʢʠ ʩʪʘʙʠʣʠʟʘ-

ʪʦʨʦʚ ʢʠʣʝʚʦʡ ʠ ʙʦʨʪʦʚʦʡ ʢʘʯʢʠ ʚ ʫʩʢʦʨʝʥʥʳʭ ʧʦʪʦʢʘʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʟʘ ʛʨʝʙʥʳʤʠ ʚʠʥʪʘʤʠ (ʈʠʩ. 61, ʈʠʩ. 62). ʉ ʵʪʦʡ ʮʝʣʴʶ ʩʦʟʜʘʥ ʠ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʦ ʧʦʚʝʨʝʥ ʝʜʠʥʳʡ ʠ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʠʥʞʝʥʝʨʥʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ: 

ï ʥʘ ʫʨʦʚʥʝ ʧʝʨʝʤʝʥʥʳʭ ʚʘʪʝʨʣʠʥʠʡ ʩʦʟʜʘʝʪʩʷ ʚʠʥʪʦʚʘʷ ʧʦʚʝʨʭ-

ʥʦʩʪʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʦʪ ʙʦʨʪʦʚʳʭ ʙʫʣʝʡ ʜʦ ʨʘʢʦʚʠʥʳ, ʢʦʪʦʨʘʷ ʧʨʝʜʦʪ-

ʚʨʘʱʘʝʪ ʦʪʨʳʚ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʢʦʨʘʙʝʣʴʥʦʡ ʚʦʣʥʳ ʠ ʝʝ 

ʛʘʰʝʥʠʝ ʚ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʩ ʧʦʧʝʨʝʯʥʦʡ ʢʦʤʧʦʥʝʥʪʦʡ ʢʦʨʘʙʝʣʴʥʦʡ ʚʦʣ-

ʥʳ; 

ï ʪʘʢʘʷ ʚʠʥʪʦʚʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʧʨʠʚʦʜʠʪ ʢ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʟʘʦʩʪʨʝ-

ʥʠʶ ʨʘʢʦʚʠʥʳ ʢʨʝʡʩʝʨʩʢʦʡ ʢʦʨʤʳ, ʯʪʦ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʫʜʘʨʳ ʚʦʣʥ ʠ 

ʦʧʘʩʥʳʝ ʟʘʭʚʘʪʳ ʢʦʨʤʳ ʢʦʨʘʙʣʷ (ʙʨʦʯʠʥʛʘ) ʛʨʝʙʥʷʤʠ ʜʝʚʷʪʳʭ ʚʘʣʦʚ; 

ï ʟʘʦʩʪʨʝʥʥʘʷ ʢʦʨʤʘ ʩʣʫʞʠʪ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʜʝʡʩʪʚʦʚʘʥʠʷ ʰʪʦʨ-

ʤʦʚʳʭ ʜʚʠʞʠʪʝʣʝʡ ʜʣʷ ʫʜʝʨʞʘʥʠʷ ʙʝʟʦʧʘʩʥʦʛʦ ʢʫʨʩʘ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ 

ʪʷʛʝ ʦʪ ʫʧʨʫʛʦʡ ʨʝʘʢʮʠʠ ʙʘʣʣʝʨʦʚ ʢʨʳʣʴʝʚʳʭ ʜʚʠʞʠʪʝʣʝʡ; 

ï ʦʪ ʜʥʠʱʘ ʜʦ ʘʭʪʝʨʰʪʝʚʥʷ ʩʦʟʜʘʝʪʩʷ ʚʪʦʨʘʷ ʚʠʥʪʦʚʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 

ʩʦ ʚʩʪʨʝʯʥʳʤ ʟʘʢʨʫʯʠʚʘʥʠʝʤ ʧʦʪʦʢʘ, ʢʦʤʧʝʥʩʠʨʫʝʤʦʛʦ ʧʦʜ ʢʦʨʤʦʚʳʤ 

ʧʦʜʟʦʨʦʤ ʚ ʦʙʣʘʩʪʠ ʜʝʡʩʪʚʠʷ ʨʫʣʷ ʠ ʢʨʳʣʴʝʚʳʭ ʫʩʧʦʢʦʠʪʝʣʝʡ ʢʘʯʢʠ; 

ï ʥʘʧʨʘʚʣʝʥʥʘʷ ʚʚʝʨʭ ʩʫʤʤʘʨʥʘʷ ʢʦʤʧʦʥʝʥʪʘ ʪʝʯʝʥʠʡ ʧʦʜ ʢʦʨʤʦ-

ʚʳʤ ʧʦʜʟʦʨʦʤ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʟʘʪʷʛʠʚʘʥʠʝ ʙʠʪʦʛʦ ʣʴʜʘ ʚ ʟʦʥʫ ʚʠʥʪʦ-

ʨʫʣʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʜʝʨʞʘʥʠʶ ʣʝʜʦʚʦʛʦ ʢʘʥʘʣʘ ʟʘ ʢʦʨ-

ʤʦʡ ʢʦʨʘʙʣʷ. 

ʂʦʤʧʣʝʢʩ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʮʝʣʦʤ ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʣʫʯʰʝʡ ʭʦʜʢʦʩʪʠ ʠ ʤʘʣʦʡ ʢʘʯʢʝ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʛʦ ʰʪʦʨ-

ʤʦʚʦʛʦ ʚʦʣʥʝʥʠʷ, ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʥʘʙʨʳʟʛʦʚʦʝ ʦʙʣʝʜʝʥʝʥʠʝ ʚʝʨʭʥʠʭ ʧʘ-

ʣʫʙ ʠ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʥʦʤʥʦʛʦ ʧʣʘʚʘʥʠʷ ʚʦ ʣʴʜʘʭ ʩʨʝʜ-

ʥʝʡ ʪʞ̫ʝʩʪʠ. 



 
123 

3

1

2

 

ʈʠʩ. 61.  ʂʦʨʤʦʚʘʷ ʩʢʫʣʘ, ʧʦʜʟʦʨ, ʨʘʢʦʚʠʥʘ ʠ ʘʭʪʝʨʰʪʝʚʝʥʴ ʦʜʥʦʚʠʥʪʦʚʦʛʦ ʢʦ-

ʨʘʙʣʷ, ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʝ ʧʦ ʫʩʣʦʚʠʷʤ ʤʠʥʠʤʠʟʘʮʠʠ ʭʦʜʦʚʦʛʦ ʜʠʬʬʝʨʝʥʪʘ, 

ʢʦʨʘʙʝʣʴʥʦʛʦ ʚʦʣʥʦʦʙʨʘʟʦʚʘʥʠʷ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʦʞʠʜʘʝʤʦʛʦ ʫʤʝʥʴʰʝʥʠʷ 

ʩʠʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʢʦʨʘʙʣʴ ʩʦ ʩʪʦʨʦʥʳ ʰʪʦʨʤʦʚʦʛʦ ʚʦʣʥʝʥʠʷ ʟʘ ʩʯʝʪ 

ʧʨʦʧʫʩʢʘ ʰʪʦʨʤʦʚʳʭ ʪʨʦʭʦʠʜʘʣʴʥʳʭ ʚʦʣʥ ʯʝʨʝʟ ʢʦʨʧʫʩ ʢʦʨʘʙʣʷ ʩ ʤʠʥʠʤʘʣʴ-

ʥʳʤʠ ʠʩʢʘʞʝʥʠʷʤʠ, ʠ ʯʪʦ, ʚ ʩʣʫʯʘʝ ʦʩʪʘʥʦʚʢʠ ʛʨʝʙʥʳʭ ʚʠʥʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʙʦʣʴʰʦʡ ʨʘʟʤʘʭ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʢʦʨʦʩʪʝʡ ʞʠʜʢʦʩʪʠ ʚ ʛʨʝʙ-

ʥʷʭ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʘʢʪʠʚʠʟʘʮʠʠ ʢʨʳʣʴʝʚʳʭ ʫʩʧʦʢʦʠʪʝʣʝʡ 

ʢʠʣʝʚʦʡ ʠ ʙʦʨʪʦʚʦʡ ʢʘʯʢʠ ʚ ʢʘʯʝʩʪʚʝ ʧʘʩʩʠʚʥʳʭ ʰʪʦʨʤʦʚʳʭ ʢʨʳʣʴʝʚʳʭ ʜʚʠ-

ʞʠʪʝʣʝʡ ʥʘ ʫʧʨʫʛʦ ʧʨʦʚʦʨʘʯʠʚʘʶʱʠʭʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʙʘʣʣʝʨʘʭ. ʆʜʥʦʚʠʥ-

ʪʦʚʘʷ ʩʭʝʤʘ ʚʠʥʪʦ-ʨʫʣʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠʤʝʝʪ ʢʦʥʩʦʣʴʥʦʝ ʠʩʧʦʣʥʝʥʠʝ ʢʦʨʤʦ-

ʚʦʡ ʨʘʢʦʚʠʥʳ, ʯʪʦ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʛʦʣʝʥʠʷ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ ʚ 

ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʡ ʢʠʣʝʚʦʡ ʢʘʯʢʠ ʚ ʰʪʦʨʤʦʚʦʤ ʧʣʘʚʘʥʠʠ. 

ɺ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʷʭ ʚʳʜʝʣʷʶʪʩʷ ʚʘʨʠʘʥʪʳ ʜʣʷ ʦʜʥʦʚʠʥʪʦʚʦʡ 

(ʈʠʩ. 61) ʠ ʜʚʫʭʚʘʣʴʥʦʡ (ʈʠʩ. 62) ʩʭʝʤ ʚʠʥʪʦ-ʨʫʣʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʢʦʨ-

ʤʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʢʦʨʧʫʩʘ ʠ ʵʬʬʝʢʪʠʚ-

ʥʦʛʦ ʭʦʜʘ ʥʘ ʢʨʫʧʥʦʤ ʰʪʦʨʤʦʚʦʤ ʚʦʣʥʝʥʠʠ. 

ʅʘ ʯʝʨʪʝʞʘʭ ʮʠʬʨʘʤʠ ʦʪʤʝʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦ-

ʙʝʥʥʦʩʪʠ ʩʫʜʦʚʳʭ ʦʙʚʦʜʦʚ ʚ ʢʦʨʤʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʢʦʨʘʙʣʷ: 

1. ɺʠʥʪʦʚʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʥʘ ʫʨʦʚʥʝ ʧʝʨʝʤʝʥʥʳʭ ʚʘʪʝʨʣʠʥʠʡ ʚ ʟʦʥʝ 

ʢʦʨʘʙʝʣʴʥʦʛʦ ʚʦʣʥʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʦʪʨʘʞʝʥʠʷ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ ʦʪ ʢʦʨʧʫ-

ʩʘ ʢʦʨʘʙʣʷ.  

2. ɺʠʥʪʦʚʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʩʦʟʜʘʶʱʘʷ ʢʦʤʧʝʥʩʠʨʫʶʱʠʡ ʟʘʢʨʫʯʝʥ-

ʥʳʡ ʧʦʪʦʢ ʞʠʜʢʦʩʪʠ ʠʟ ʧʦʜ ʜʥʠʱʘ ʢʦʨʘʙʣʷ ʧʦʜ ʢʦʨʤʦʚʦʡ ʧʦʜʟʦʨ ï ʚ ʟʦ-

ʥʫ ʚʠʥʪʦ-ʨʫʣʝʚʦʛʦ ʠ ʩʪʘʙʠʣʠʟʠʨʫʶʱʝʛʦ ʢʨʳʣʴʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

3. ɿʘʚʘʣ ʙʦʨʪʘ ʥʘ ʫʨʦʚʥʝ ʜʝʡʩʪʚʫʶʱʝʡ ʚʘʪʝʨʣʠʥʠʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʙʦʨʪʦʚʦʡ ʢʘʯʢʠ ʢʦʨʘʙʣʷ, ʘ ʪʘʢʞʝ ʧʝʨʝ-
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ʧʣʝʢʩʘ ʚ ʢʦʨʤʦʚʦʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ. 

3

1

2

 

ʈʠʩ. 62.  ʂʦʨʤʦʚʘʷ ʩʢʫʣʘ, ʧʦʜʟʦʨ, ʨʘʢʦʚʠʥʘ ʠ ʘʭʪʝʨʰʪʝʚʝʥʴ ʜʚʫʭʚʠʥʪʦʚʦʛʦ ʢʦ-

ʨʘʙʣʷ, ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʝ ʧʦ ʫʩʣʦʚʠʷʤ ʤʠʥʠʤʠʟʘʮʠʠ ʭʦʜʦʚʦʛʦ ʜʠʬʬʝʨʝʥʪʘ, 

ʢʦʨʘʙʝʣʴʥʦʛʦ ʚʦʣʥʦʦʙʨʘʟʦʚʘʥʠʷ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʦʞʠʜʘʝʤʦʛʦ ʫʤʝʥʴʰʝʥʠʷ 

ʩʠʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʢʦʨʘʙʣʴ ʩʦ ʩʪʦʨʦʥʳ ʰʪʦʨʤʦʚʦʛʦ ʚʦʣʥʝʥʠʷ ʟʘ ʩʯʝʪ 

ʧʨʦʧʫʩʢʘ ʰʪʦʨʤʦʚʳʭ ʪʨʦʭʦʠʜʘʣʴʥʳʭ ʚʦʣʥ ʯʝʨʝʟ ʢʦʨʧʫʩ ʢʦʨʘʙʣʷ ʩ ʤʠʥʠʤʘʣʴ-

ʥʳʤʠ ʠʩʢʘʞʝʥʠʷʤʠ, ʠ ʯʪʦ, ʚ ʩʣʫʯʘʝ ʦʩʪʘʥʦʚʢʠ ʛʨʝʙʥʳʭ ʚʠʥʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʙʦʣʴʰʦʡ ʨʘʟʤʘʭ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʢʦʨʦʩʪʝʡ ʞʠʜʢʦʩʪʠ ʚ ʛʨʝʙ-

ʥʷʭ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʘʢʪʠʚʠʟʘʮʠʠ ʢʨʳʣʴʝʚʳʭ ʫʩʧʦʢʦʠʪʝʣʝʡ 

ʢʠʣʝʚʦʡ ʠ ʙʦʨʪʦʚʦʡ ʢʘʯʢʠ ʚ ʢʘʯʝʩʪʚʝ ʧʘʩʩʠʚʥʳʭ ʰʪʦʨʤʦʚʳʭ ʢʨʳʣʴʝʚʳʭ ʜʚʠ-

ʞʠʪʝʣʝʡ ʥʘ ʫʧʨʫʛʦ ʧʨʦʚʦʨʘʯʠʚʘʶʱʠʭʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʙʘʣʣʝʨʘʭ. ɼʚʫʭʚʠʥ-

ʪʦʚʘʷ ʩʭʝʤʘ ʚʠʥʪʦ-ʨʫʣʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʧʦʣʥʦʪʫ ʢʦʨʤʦ-

ʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʢʦʨʘʙʣʷ, ʧʨʠ ʵʪʦʤ, ʟʘ ʩʯʝʪ ʨʘʟʥʝʩʝʥʠʷ ʧʦʪʦʢʦʚ ʟʘ ʛʨʝʙʥʳʤʠ 

ʚʠʥʪʘʤʠ ʦʪ ʜʠʘʤʝʪʨʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʢʦʨʘʙʣʷ, ʦʪʯʘʩʪʠ ʫʣʫʯʰʘʶʪʩʷ ʫʩʣʦʚʠʷ 

ʨʘʙʦʪʳ ʘʢʪʠʚʥʳʭ ʫʩʧʦʢʦʠʪʝʣʝʡ ʢʘʯʢʠ, ʚ ʪʦ ʚʨʝʤʷ ʨʝʞʠʤ ʰʪʦʨʤʦʚʳʭ ʜʚʠʞʠʪʝ-

ʣʝʡ ʩ ʰʠʨʦʢʦ ʨʘʟʥʝʩʝʥʥʳʤʠ ʢʨʳʣʴʷʤʠ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʥʝʢʦʪʦʨʦʤʫ ʫʩʠ-

ʣʝʥʠʶ ʙʦʨʪʦʚʦʡ ʢʘʯʢʠ. 

ʀʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʧʨʦʝʢʪʥʳʝ ʨʝʰʝʥʠʷ. 

ʆʧʪʠʤʠʟʘʮʠʷ ʦʙʚʦʜʦʚ ʩʚʦʜʠʪʩʷ ʢ ʧʦʠʩʢʫ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʦʨʤ 

ʜʣʷ ʧʨʦʧʫʩʢʘ ʰʪʦʨʤʦʚʦʡ ʪʨʦʭʦʠʜʘʣʴʥʦʡ ʚʦʣʥʳ ʯʝʨʝʟ ʢʦʨʧʫʩ ʢʦʨʘʙʣʷ ʩ 

ʤʠʥʠʤʘʣʴʥʳʤʠ ʠʩʢʘʞʝʥʠʷʤʠ. ɺʳʯʠʩʣʠʪʝʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʠ ʤʦʨʝ-

ʭʦʜʥʳʝ ʠʩʧʳʪʘʥʠʷ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʢʦʨʘʙʝʣʴʥʦʛʦ ʚʦʣʥʦʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʢʦʨʧʫʩ ʪʨʦʭʦʠʜʘʣʴʥʳʭ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ [61] ʧʦʜʪʚʝʨ-

ʞʜʘʶʪ, ʯʪʦ ʦʩʥʦʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʰʪʦʨʤʦʚʫʶ ʤʦʨʝʭʦʜʥʦʩʪʴ ʢʦʨʘʙʣʷ ʦʢʘ-
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ʟʳʚʘʝʪ ʬʦʨʤʘ ʥʦʩʦʚʦʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦ ʦʙʚʦʜʘʤ ʢʦʨʤʦ-

ʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʚʦʟʤʦʞʥʳ ʯʘʩʪʥʳʝ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʦʪʠʚʦʨʝʯʠʚʳʝ 

ʧʨʦʝʢʪʥʳʝ ʟʘʢʣʶʯʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʡ ʬʫʥʢʮʠʦʥʘʣ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʣʷ ʫʯʝʪʘ ʢʘʢʦʛʦ-ʣʠʙʦ ʦʜʥʦʛʦ ʠʟ ʯʘʩʪʥʳʭ ʨʝʞʠʤʦʚ ʧʨʘʢʪʠ-

ʯʝʩʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʫʜʥʘ. 

ʅʘʩʪʦʷʱʠʤ ʠʟʦʙʨʝʪʝʥʠʝʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʜʠʥʳʭ ʠ ʫʥʠʬʠʮʠʨʦʚʘʥ-

ʥʳʡ ʢʦʤʧʣʝʢʩ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦ ʨʝ-

ʟʫʣʴʪʘʪʘʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʧʪʠʤʠʟʘʮʠʠ, ʥʦ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʧʠʨʘ-

ʶʱʠʭʩʷ ʥʘ ʧʦʩʣʝʜʫʶʱʫʶ ʜʦʨʘʙʦʪʢʫ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʦʧʨʦʙʦʚʘʥʠʝ 

ʢʦʨʤʦʚʳʭ ʦʙʚʦʜʦʚ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʘʠʣʫʯʰʝʡ ʭʦʜʢʦʩʪʠ ʠ ʩʪʘʙʠʣʠʟʘʮʠʠ 

ʢʘʯʢʠ ʥʘ ʰʪʦʨʤʦʚʦʤ ʚʦʣʥʝʥʠʠ, ʦʧʪʠʤʠʟʠʨʫʝʤʳʭ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʜʦʩʪʠ-

ʞʝʥʠʝʤ ʫʩʪʦʡʯʠʚʦʡ ʨʘʙʦʪʳ ʚʠʥʪʦ-ʨʫʣʝʚʦʛʦ ʠ ʩʪʘʙʠʣʠʟʘʮʠʦʥʥʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘ ʧʦʜ ʢʦʨʤʦʚʳʤ ʧʦʜʟʦʨʦʤ ʢʦʨʘʙʣʷ. 

ʂʦʨʧʫʩ ʩʫʜʥʘ ʦʧʪʠʤʠʟʠʨʫʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʣʷ ʘʚʪʦʥʦʤʥʦʛʦ 

ʧʣʘʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʛʦ ʚʦʣʥʝʥʠʷ ʧʦʜ ʫʨʘʛʘʥʥʳʤʠ ʚʝʪʨʘʤʠ 

ʦʪʢʨʳʪʦʛʦ ʦʢʝʘʥʘ [20, 61], ʩ ʯʘʩʪʠʯʥʳʤ ʫʯʝʪʦʤ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠ  ʘʚʪʦʥʦʤʥʦʛʦ ʭʦʜʘ ʩ ʫʜʥʘ ʚʦ ʣʴʜʘʭ (ʢʣʘʩʩ ʋʃ ʠʣʠ ʋʃɸ) ʩʨʝʜʥʝʡ 

ʩʧʣʦʯʝʥʥʦʩʪʠ, ʜʦ 8-9 ʙʘʣʣʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʦ ʩʢʦʨʦʩʪʴʶ ʰʝʩʪʴ ʠ ʙʦʣʝʝ 

ʫʟʣʦʚ ʧʦʜ ʧʨʦʚʦʜʢʦʡ ʣʝʜʦʢʦʣʘ. 

ʇʨʦʪʦʪʠʧʦʤ ʥʘʩʪʦʷʱʝʛʦ ʠʥʞʝʥʝʨʥʦʛʦ ʨʝʰʝʥʠʷ ʩʣʝʜʫʝʪ ʧʦʣʘʛʘʪʴ 

ʠʟʦʙʨʝʪʝʥʠʝ RU-2384456 ï çʂʦʨʘʙʣʴ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʠ ʧʘʪʨʫʣʴʥʦʡ 

ʩʣʫʞʙʳè [42], ʚ ʢʦʪʦʨʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʟʥʘʯʝʥʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʨʘʙʣʷ ʧʦʚʳʰʝʥʥʦʡ ʰʪʦʨʤʦʚʦʡ ʤʦʨʝʭʦʜʥʦʩʪʠ, ʫʯʠʪʚrʘ-

ʶʱʝʛʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʇʘʪʝʥʪʘ RU-2384457 ï çɸʢʪʠʚʥʳʡ 

ʩʪʘʙʠʣʠʟʘʪʦʨ ʢʠʣʝʚʦʡ ʠ ʙʦʨʪʦʚʦʡ ʢʘʯʢʠ ʢʦʨʘʙʣʷ ï ʰʪʦʨʤʦʚʦʡ ʘʚʘʨʠʡ-

ʥʳʡ ʜʚʠʞʠʪʝʣʴè [39] ʩ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʚ ʧʣʘʥʝ ʩʦʟʜʘʥʠʷ ʩʪʘʙʠʣʠ-

ʟʠʨʦʚʘʥʥʦʛʦ ʧʦʪʦʢʘ ʧʦʜ ʢʦʨʤʦʚʳʤ ʧʦʜʟʦʨʦʤ ʢʦʨʘʙʣʷ ʠ ʙʝʟ ʦʧʘʩʥʦʩʪʠ 

ʫʜʘʨʦʚ ʦʪ ʧʦʜʚʩʧʣʳʚʘʶʱʠʭ ʦʙʣʦʤʢʦʚ ʣʝʜʦʚʳʭ ʧʦʣʝʡ. ɸʥʘʣʦʛʦʤ ʜʣʷ ʚʘ-

ʨʠʘʥʪʘ ʪʠʭʦʭʦʜʥʦʛʦ ʩʫʜʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʠʟʦʙʨʝʪʝʥʠʝ RU-2535382 ï 

çʈʳʙʦʣʦʚʥʦʝ ʩʫʜʥʦ ʩʝʚʝʨʥʳʭ ʤʦʨʝʡè [44], ʚ ʢʦʪʦʨʦʤ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʫʩʪʨʦʡʩʪʚʦ ʢʨʝʡʩʝʨʩʢʦʡ ʢʦʨʤʳ ʜʣʷ ʩʥʠʞʝʥʠʷ ʢʘʯʢʠ ʥʘ ʢʫʨʩʘʭ ʩ ʪʨʘʣʦʤ 

ʧʦ ʚʦʣʥʝ, ʘ ʪʘʢʞʝ ʜʦʩʪʠʞʝʥʠʝ ʙʦʣʴʰʝʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʙʦʪʳ ʪʨʘʣʦʚʦʡ 

ʢʦʤʘʥʜʳ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʛʦ ʚʦʣʥʝʥʠʷ ʠ ʰʪʦʨʤʦʚʳʭ ʚʝʪʨʦʚ. ʀʩʪʦ-

ʨʠʯʝʩʢʠʤʠ ʘʥʘʣʦʛʘʤʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʜʦʙʨʦʪʥʳʝ ʢʦʨʘʙʣʠ ʠ ʩʫʜʘ ʢʦʥʮʘ 

XIX  ï ʥʘʯʘʣʘ XX ʚʝʢʦʚ, ʥʝ ʠʤʝʚʰʠʝ ʪʨʘʥʮʝʚʦʡ ʢʦʨʤʳ ʧʦ ʫʩʣʦʚʠʷʤ ʧʦʜ-
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ʜʝʨʞʘʥʠʷ ʭʦʜʢʦʩʪʠ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʟʘʭʚʘʪʘ ʢʦʨʤʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ 

ʰʪʦʨʤʦʚʦʡ ʚʦʣʥʦʡ (ʙʨʦʯʠʥʛʘ) ʧʨʦʠʟʚʦʣʴʥʳʤʠ ʢʫʨʩʘʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʚʦʣʥʝʥʠʷ ʠ ʫʨʘʛʘʥʥʳʭ ʚʝʪʨʦʚ ʥʘ ʛʣʫʙʦʢʦʡ ʚʦʜʝ ʚ ʦʢʝʘʥʝ. 

ɸʭʪʝʨʰʪʝʚʝʥʴ ʠ ʢʦʨʤʦʚʦʡ ʧʦʜʟʦʨ ʢʦʨʘʙʣʷ ʫʣʫʯʰʘʶʪʩʷ ʜʣʷ ʚʩʝ-

ʧʦʛʦʜʥʦʛʦ ʧʣʘʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʛʦ ʚʦʣʥʝʥʠʷ ʧʦʜ ʫʨʘʛʘʥʥʳʤʠ 

ʚʝʪʨʘʤʠ ʦʪʢʨʳʪʦʛʦ ʦʢʝʘʥʘ, ʩ ʫʯʝʪʦʤ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʘʚʪʦʥʦʤʥʦʛʦ ʭʦʜʘ 

ʚʦ ʣʴʜʘʭ ʩʨʝʜʥʝʡ ʩʧʣʦʯʝʥʥʦʩʪʠ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʘʠʣʫʯʰʝʡ ʭʦʜʢʦʩʪʠ ʠ ʤʘʥʝʚʨʝʥʥʦʩʪʠ ʥʘ ʠʥʪʝʥ-

ʩʠʚʥʦʤ ʰʪʦʨʤʦʚʦʤ ʚʦʣʥʝʥʠʠ, ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʘʚʪʦʥʦʤʥʦʛʦ 

ʧʣʘʚʘʥʠʷ ʚ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʤʦʨʝʡ ʈʦʩʩʠʠ, ʘʭʪʝʨ-

ʰʪʝʚʝʥʴ, ʢʦʨʤʦʚʘʷ ʩʢʫʣʘ ʠ ʧʦʜʟʦʨ ʚʠʥʪʦ-ʨʫʣʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚʦʜʦʠʟʤʝ-

ʱʘʶʱʝʛʦ ʢʦʨʘʙʣʷ ʧʦʚʳʰʝʥʥʦʡ ʰʪʦʨʤʦʚʦʡ ʤʦʨʝʭʦʜʥʦʩʪʠ ʫʩʪʨʘʠʚʘʶʪʩʷ 

ʚ ʦʜʥʦ- ʠʣʠ ʚ ʜʚʫʭʚʠʥʪʦʚʳʭ ʚʘʨʠʘʥʪʘʭ ʫʩʪʘʥʦʚʢʠ ʜʚʠʞʠʪʝʣʝʡ 

(ʈʠʩ. 61, ʈʠʩ. 62), ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʫʩʪʘʥʦʚʢʠ ʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʘʢʪʠʚʥʳʭ ʩʪʘʙʠʣʠʟʘʪʦʨʦʚ ʦʩʪʘʪʦʯʥʦʡ ʢʠʣʝʚʦʡ ʠ ʙʦʨʪʦʚʦʡ ʢʘʯʢʠ ʚ 

ʫʩʢʦʨʝʥʥʳʭ ʧʦʪʦʢʘʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘ ʛʨʝʙʥʳʤʠ ʚʠʥʪʘʤʠ [20], ʢʦʪʦ-

ʨʳʝ ʧʨʠ ʘʚʘʨʠʡʥʦʡ ʦʩʪʘʥʦʚʢʝ ʛʣʘʚʥʳʭ ʤʘʰʠʥ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʘʯʠʥʘʶʪ 

ʨʘʙʦʪʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʰʪʦʨʤʦʚʳʭ ʧʣʘʚʥʠʢʦʚʳʭ ʜʚʠʞʠʪʝʣʝʡ. 

ɻʠʜʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʩʪʘʙʠʣʠʟʘʮʠʷ ʢʦʨʤʦʚʦʡ ʯʘʩʪʠ ʢʦʨʘʙʣʷ ʦʙʝʩ-

ʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʥʘ ʪʠʭʦʡ ʚʦʜʝ ʙʝʟ ʭʦʜʦʚʦʛʦ ʜʠʬʬʝʨʝʥ-

ʪʘ, ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʪʨʝʙʦʚʘʥʠʝʤ ʤʠʥʠʤʠʟʘʮʠʠ ʚʥʝʰʥʝʛʦ ʩʠʣʦʚʦʛʦ ʚʦʟ-

ʜʝʡʩʪʚʠʷ ʩʦ ʩʪʦʨʦʥʳ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ, ʘ ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʘ-

ʶʪʩʷ ʥʘʜʚʦʜʥʳʡ ʦʙʲʝʤ ʥʘʜ ʢʦʨʤʦʚʦʡ ʨʘʢʦʚʠʥʦʡ, ʯʪʦ ʤʠʥʠʤʠʟʠʨʫʝʪ 

ʚʥʝʰʥʠʝ ʩʠʣʳ ʧʨʠ ʰʪʦʨʤʦʚʘʥʠʠ ʥʘ ʢʨʫʧʥʦʤ ʚʦʣʥʝʥʠʠ ʙʝʟ ʭʦʜʘ, ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʘʚʘʨʠʡʥʳʭ ʧʣʘʚʥʠʢʦʚʳʭ 

ʜʚʠʞʠʪʝʣʝʡ. 

ʂʦʨʘʙʝʣʴʥʦʝ ʚʦʣʥʦʦʙʨʘʟʦʚʘʥʠʝ, ʪʘʢʞʝ ʢʘʢ ʠ ʚʦʟʜʝʡʩʪʚʠʝ ʰʪʦʨʤʦ-

ʚʳʭ ʚʦʣʥ, ʦʪʥʦʩʠʪʩʷ ʢ ʧʦʣʦʩʝ ʙʦʨʪʦʚʦʡ ʦʙʰʠʚʢʠ ʥʘ ʫʨʦʚʥʷʭ ʧʝʨʝʤʝʥʥʳʭ 

ʚʘʪʝʨʣʠʥʠʡ, ʦʤʳʚʘʝʤʳʭ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʝʨʪʠʢʘʣʴʥʦʡ ʠ ʢʠʣʝʚʦʡ ʢʘʯ-

ʢʠ. ɺ ʵʪʦʡ ʧʦʣʦʩʝ ʚʘʪʝʨʣʠʥʠʡ ʩʦʟʜʘʝʪʩʷ ʚʠʥʪʦʚʘʷ ʧʦʚʝʨʭʥʦʩʪʴ, ʥʘ ʧʨʦ-

ʪʷʞʝʥʠʠ ʦʪ ʙʦʨʪʦʚʳʭ ʙʫʣʝʡ ʜʦ ʢʦʨʤʦʚʦʛʦ ʧʦʜʟʦʨʘ, ʜʣʷ ʟʘʢʨʫʯʠʚʘʥʠʷ ʠ 

ʯʘʩʪʠʯʥʦʛʦ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʷ ʧʦʪʦʢʘ ʚʙʣʠʟʠ ʙʦʨʪʦʚʦʡ ʦʙʰʠʚʢʠ ʚʚʝʨʭ, 

ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʢʦʤʧʝʥʩʘʮʠʠ ʩʧʫʪʥʦʛʦ (ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʛʦ) ʨʘʟʨʝʞʝ-

ʥʠʷ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʦʪʨʳʚʘ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʢʦʨʘ-

ʙʝʣʴʥʦʡ ʚʦʣʥʳ; ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʜʠʩʧʝʨʩʠʦʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʚʦʣʥʦʚʦʡ 
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ʵʥʝʨʛʠʠ ʚ ʜʣʠʥʥʦʧʝʨʠʦʜʥʦʡ ʯʘʩʪʠ ʩʧʝʢʪʨʘ ʩ ʬʘʟʦʚʳʤ ʩʤʝʱʝʥʠʝʤ ʜʣʷ ʛʘ-

ʩʷʝɦʡ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʩ ʛʣʘʚʥʦʡ ʢʦʤʧʦʥʝʥʪʦʡ ʚʦʣʥʦʦʙʨʘʟʦʚʘʥʠʷ ï ʧʦʧʝ-

ʨʝʯʥʦʡ ʢʦʨʘʙʝʣʴʥʦʡ ʚʦʣʥʦʡ. ʊʘʢʘʷ ʚʠʥʪʦʚʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʥʘ ʫʨʦʚʥʝ ʧʝ-

ʨʝʤʝʥʥʳʭ ʚʘʪʝʨʣʠʥʠʡ ʬʦʨʤʠʨʫʝʪ ʤʘʣʳʡ ʥʘʜʚʦʜʥʳʡ ʦʙʲʝʤ ʠ ʝʩʪʝʩʪʚʝʥ-

ʥʦʝ ʟʘʦʩʪʨʝʥʠʶ ʨʘʢʦʚʠʥʳ ʧʦʜ ʢʨʝʡʩʝʨʩʢʦʡ ʢʦʨʤʦʡ ʢʦʨʘʙʣʷ, ʯʪʦ ʪʨʝʙʫ-

ʝʪʩʷ ʜʣʷ ʫʤʝʨʝʥʠʷ ʚʝʨʪʠʢʘʣʴʥʦʡ ʠ ʢʠʣʝʚʦʡ ʢʘʯʢʠ; ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʫʜʘʨʦʚ ʠ ʦʧʘʩʥʳʭ ʟʘʭʚʘʪʦʚ ʢʦʨʤʳ ʢʦʨʘʙʣʷ (ʙʨʦʯʠʥʛʘ) ʛʨʝʙʥʷʤʠ ʜʝʚʷʪʳʭ 

ʚʘʣʦʚ ʥʘ ʢʫʨʩʘʭ ʧʦ ʚʦʣʥʝ ʤʘʣʳʤʠ ʭʦʜʘʤʠ ʠʣʠ ʚ ʩʣʫʯʘʷʭ ʘʚʘʨʠʡʥʦʡ ʧʦʪʝ-

ʨʠ ʭʦʜʘ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʭʨʘʥʝʥʠʶ ʩʣʘʙʦʠʩʢʘʞʝʥʥʦʛʦ ʧʦʣʷ 

ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ ʧʦʜ ʢʦʨʤʦʚʳʤ ʧʦʜʟʦʨʦʤ ʧʨʠ ʦʩʪʘʥʦʚʢʝ ʛʣʘʚʥʳʭ ʤʘ-

ʰʠʥ, ʯʪʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʢʣʶʯʘʝʪ ʫʩʧʦʢʦʠʪʝʣʠ ʢʠʣʝʚʦʡ ʠ ʙʦʨʪʦʚʦʡ 

ʢʘʯʢʠ ʚ ʨʝʞʠʤ ʰʪʦʨʤʦʚʳʭ ʘʚʘʨʠʡʥʳʭ ʜʚʠʞʠʪʝʣʝʡ ʜʣʷ ʫʜʝʨʞʘʥʠʷ ʢʦ-

ʨʘʙʣʷ ʥʘ ʟʘʜʘʥʥʦʤ ʢʫʨʩʝ ʧʦʜ ʪʷʛʦʡ ʞʝʩʪʢʠʭ ʢʘʯʘʶʱʠʭʩʷ ʢʨʳʣʴʝʚ ʥʘ 

ʫʧʨʫʛʦ ʧʨʦʚʦʨʘʯʠʚʘʶʱʠʭʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʙʘʣʝʨʘʭ. 

ɿʘʦʩʪʨʝʥʥʘʷ ʢʨʝʡʩʝʨʩʢʘʷ ʢʦʨʤʘ ʥʝ ʠʩʢʘʞʘʝʪ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʝ 

ʧʦʣʝ ʧʦʪʦʢʦʚ ʚʦʜʳ ʚ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥʘʭ ʧʦʜ ʢʦʨʤʦʚʳʤ ʧʦʜʟʦʨʦʤ ʢʦʨʧʫ-

ʩʘ ʧʨʠ ʦʩʪʘʥʦʚʢʝ ʛʣʘʚʥʳʭ ʤʘʰʠʥ, ʯʪʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʢʣʶʯʘʝʪ ʘʢ-

ʪʠʚʥʳʝ ʫʩʧʦʢʦʠʪʝʣʠ ʢʠʣʝʚʦʡ ʠ ʙʦʨʪʦʚʦʡ ʢʘʯʢʠ ʚ ʨʝʞʠʤ ʧʘʩʩʠʚʥʳʭ 

ʰʪʦʨʤʦʚʳʭ ʘʚʘʨʠʡʥʳʭ ʢʨʳʣʴʝʚʳʭ ʜʚʠʞʠʪʝʣʝʡ ʜʣʷ ʚʳʚʦʜʘ ʢʦʨʘʙʣʷ ʥʘ 

ʙʝʟʦʧʘʩʥʳʡ ʰʪʦʨʤʦʚʦʡ ʢʫʨʩ, ʜʣʷ ʯʝʛʦ ʦʙʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʠ ʬʦʨʤʘ ʢʦʨ-

ʤʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʜʦʣʞʥʳ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴʩʷ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʫʧʨʘʚ-

ʣʷʝʤʦʩʪʠ ʜʘʞʝ ʧʨʠ ʪʦʡ ʤʠʥʠʤʘʣʴʥʦʡ ʪʷʛʝ, ʢʦʪʦʨʘʷ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʚʝʨʪʠ-

ʢʘʣʴʥʳʭ ʨʘʟʤʘʭʘʭ ʢʦʨʤʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʧʨʫʛʦʡ ʨʝʘʢʮʠʠ 

ʙʘʣʣʝʨʦʚ ʥʘ ʧʘʩʩʠʚʥʳʭ ʢʨʳʣʴʝʚʳʭ ʜʚʠʞʠʪʝʣʷʭ; 

ɺʪʦʨʘʷ ʚʠʥʪʦʚʘʷ ʧʦʚʝʨʭʥʦʩʪʴ, ʩ ʦʩʝʚʦʡ ʣʠʥʠʝʡ ʧʦ ʢʠʣʶ ʢʦʨʘʙʣʷ, 

ʩʣʫʞʠʪ ʩʦʟʜʘʥʠʶ ʟʘʢʨʫʯʝʥʥʦʛʦ ʧʦʜʪʦʢʘ ʠʟ ʧʦʜ ʜʥʠʱʘ ʢʦʨʘʙʣʷ ʚ ʩʪʦʨʦʥʫ 

ʘʭʪʝʨʰʪʝʚʥʷ. ʇʦ ʵʪʦʡ ʚʠʥʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʚʩʪʨʝʯʥʦʝ ʟʘ-

ʢʨʫʯʠʚʘʥʠʝ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʝʛʦ ʧʦʜʜʝʨʞʠʚʘʶʱʝʛʦ ʧʦʪʦʢʘ, ʯʪʦ ʧʦʟ-

ʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʚʟʘʠʤʦʢʦʤʧʝʥʩʘʮʠʶ ʥʠʞʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ, ʠʜʫʱʝʛʦ ʥʘ 

ʫʨʦʚʥʝ ʧʝʨʝʤʝʥʥʳʭ ʚʘʪʝʨʣʠʥʠʡ, ʟʘʚʠʭʨʝʥʥʳʭ ʧʦʪʦʢʦʚ ʚ ʟʦʥʝ ʢʦʨʤʦʚʦʛʦ 

ʧʦʜʟʦʨʘ, ʚ ʦʙʣʘʩʪʠ ʜʝʡʩʪʚʠʷ ʨʫʣʷ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʫʩʧʦʢʦʠʪʝʣʝʡ ʦʩʪʘ-

ʪʦʯʥʦʡ (ʥʝʣʠʥʝʡʥʦʡ) ʢʠʣʝʚʦʡ ʠ ʙʦʨʪʦʚʦʡ ʢʘʯʢʠ ʢʦʨʘʙʣʷ. ʆʙʘ ʧʦʪʦʢʘ ʩʦ-

ʟʜʘʶʪ ʩʫʤʤʘʨʥʫʶ ʢʦʤʧʦʥʝʥʪʫ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ ʚʝʨʪʠʢʘʣʴʥʦ 

ʚʚʝʨʭ ʥʘ ʤʘʣʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʙʦʨʪʦʚʦʡ ʦʙʰʠʚʢʠ, ʯʝʤ ʧʨʝʜʦʪʚʨʘʱʘʝʪʩʷ 

ʟʘʪʷʛʠʚʘʥʠʝ ʙʠʪʦʛʦ ʣʴʜʘ ʠʟ ʨʘʡʦʥʘ ʙʦʨʪʦʚʳʭ ʙʫʣʝʡ ʚ ʟʦʥʫ ʢʦʨʤʦʚʦʛʦ 
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ʚʠʥʪʦ-ʨʫʣʝʚʦʛʦ ʠ ʩʪʘʙʠʣʠʟʠʨʫʶʱʝʛʦ ʢʦʤʧʣʝʢʩʘ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʚʦʟ-

ʥʠʢʘʶʪ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʣʝʜʦʚʦʛʦ 

ʢʘʥʘʣʘ ʟʘ ʢʦʨʤʦʡ ʢʦʨʘʙʣʷ. 

ɺʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʚ ʝʜʠʥʦʤ ʢʦʤ-

ʧʣʝʢʩʝ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʣʫʯʰʝʥʠʶ 

ʭʦʜʢʦʩʪʠ, ʤʘʥʝʚʨʝʥʥʦʩʪʠ ʠ ʫʤʝʨʝʥʠʶ ʢʘʯʢʠ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʛʦ 

ʰʪʦʨʤʦʚʦʛʦ ʚʦʣʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʥʦʤʥʦ-

ʛʦ ʧʣʘʚʘʥʠʷ ʚ ʨʝʞʠʤʝ ʣʝʜʦʨʝʟʘ ʚʦ ʣʴʜʘʭ ʩʨʝʜʥʝʡ ʪʷʞʝʩʪʠ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʜʣʠʪʝʣʴʥʳʤ ʫʧʦʨʦʤ ʛʣʘʚʥʳʭ ʤʘʰʠʥ ʨʘʟʜʝʣʷʶʪʩʷ ʠʣʠ ʙʝʟʫʜʘʨʥʦ ʨʘʩʢʘ-

ʣrʚʘʶʪʩʷ ʣʝʜʦʚʳʝ ʧʦʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʪʦʣʱʠʥʳ. 

ȶɚɜɌɍɗɨ ɝ ɛɗɌɎəɔɖɚɎɧɘ ɐɎɔɒɔɞɑɗɑɘ 

ʇʘʪʝʥʪ ˉ RU 2360831 C2 

ʂʦʨʘʙʣʴ, ʩʦʜʝʨʞʘʱʠʡ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʳʡ ʢʦʨʧʫʩ, ʤʝʭʘʥʠʟʤʳ 

ʫʧʨʘʚʣʝʥʠʷ, ʘ ʪʘʢ ʞʝ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʫʩʪʘʥʦʚʢʫ, ʦʪʣʠʯʘʶʱʠʡʩʷ ʪʝʤ, ʯʪʦ 

ʜʚʠʞʠʪʝʣʝʤ ʢʦʨʘʙʣʷ ʷʚʣʷʝʪʩʷ ʤʘʰʫʱʠʡ ʧʣʘʚʥʠʢ ʠʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʛʠʙʢʠʭ ʧʦʣʦʩʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩ ʞʝʩʪʢʠʤʠ ʨʝʙʨʘʤʠ, ʚʳʧʦʣʥʷʶɦ ʠʤʠ 

ʧʝʨʝʤʝʱʝʥʠʷ ʚ ʮʝʧʥʦʡ ʩʮʝʧʢʝ, ʟʘʜʘʶʱʝʡ ʫʛʣʳ ʥʘʢʣʦʥʘ ʞʝʩʪʢʠʭ ʨʝʙʝʨ 

ʧʦ ʢʘʩʘʪʝʣʴʥʦʡ ʢ ʙʝʛʫʱʝʡ ʩʠʥʫʩʦʠʜʝ, ʯʪʦ ʚ ʨʘʟʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ ʦʙ-

ʨʘʟʫʝʪ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʩʣʦʞʥʳʝ ʩʝʜʣʦʚʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦ ʩʪʨʦʛʦ ʟʘʜʘʥ-

ʥʳʤʠ ʩʢʦʨʦʩʪʷʤʠ ʜʝʬʦʨʤʘʮʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʰʫʱʝʛʦ ʢʨʳʣʘ, ʧʨʠ ʵʪʦʤ, 

ʜʣʷ ʧʨʠʚʝʜʝʥʠʷ ʚ ʜʚʠʞʝʥʠʝ ʮʝʧʥʦʡ ʣʠʥʠʠ ʧʣʘʚʥʠʢʘ ʩʪʨʦʛʦ ʧʦ ʩʠʥʫʩʦʠ-

ʜʘʣʴʥʦʤʫ ʟʘʢʦʥʫ, ʧʨʠʤʝʥʠʤʳ ʨʘʟʣʠʯʥʳʝ ʤʝʭʘʥʠʟʤʳ ʥʘ ʦʩʥʦʚʝ ʢʦʣʝʥʯʘ-

ʪʦʛʦ ʚʘʣʘ, ʛʠʙʢʦʡ ʰʘʨʥʠʨʥʦʡ ʧʣʝʪʠ ʠʣʠ ʣʠʥʝʡʥʳʭ ʰʘʛʦʚʳʭ ʵʣʝʢʪʨʦʜʚʠ-

ʛʘʪʝʣʝʡ. 

ʇʣʘʚʥʠʢʦʚʳʡ ʜʚʠʞʠʪʝʣʴ ʢʦʨʘʙʣʷ ʫʩʪʨʦʝʥ ʚ ʚʠʜʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-

ʩʪʠ ʛʠʙʢʠʭ ʧʦʣʦʩʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩ ʞʝʩʪʢʠʤʠ ʨʝʙʨʘʤʠ, ʚʳʧʦʣʥʷʶ-

ʱʠʤʠ ʚʝʨʪʠʢʘʣʴʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʚ ʮʝʧʥʦʡ ʩʮʝʧʢʝ, ʟʘʜʘʶʱʝʡ ʫʛʣʳ 

ʥʘʢʣʦʥʘ ʢʘʞʜʦʛʦ ʠʟ ʞʝʩʪʢʠʭ ʨʝʙʝʨ ʧʦ ʢʘʩʘʪʝʣʴʥʦʡ ʢ ʙʝʛʫʱʝʡ ʩʠʥʫʩʦʠʜʝ. 

ɼʚʠʞʠʪʝʣʴ (ʈʠʩ. 63) ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʤʝʱʝʥ ʧʦʜ ʢʦʨʤʦʚʳʤ ʧʦʜʟʦ-

ʨʦʤ ʥʘʜʚʦʜʥʦʛʦ ʢʦʨʘʙʣʷ, ʠʣʠ ʚ ʭʚʦʩʪʦʚʦʡ ʯʘʩʪʠ ʧʦʜʚʦʜʥʦʡ ʣʦʜʢʠ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʠʥʘʤʠʯʝʩʢʠ ʢʦʨʨʝʢʪʠʨʫʝʤʦʛʦ ʜʚʠʞʝʥʠʷ 

ʧʣʘʚʥʠʢʦʚʦʛʦ ʜʚʠʞʠʪʝʣʷ, ʦʥ ʦʜʥʦʚʨʝʤʝʥʥʦ ʤʦʞʝʪ ʜʝʡʩʪʚʦʚʘʪʴ ʚ ʢʘʯʝ-

ʩʪʚʝ ʨʫʣʷ ʠ ʫʩʧʦʢʦʠʪʝʣʷ ʢʘʯʢʠ. 
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ʈʠʩ. 63.  ʂʠʥʝʤʘʪʠʯʝʩʢʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʝʨʪʠʢʘʣʴʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʠ 

ʩʦʧʫʪʩʪʚʫʶʱʝʝ ʠʟʤʝʥʝʥʠʝ ʬʦʨʤʳ ʤʘʰʫʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʛʠʙ-

ʢʦʛʦ ʧʣʘʚʥʠʢʦʚʦʛʦ ʜʚʠʞʠʪʝʣʷ (ʩʧʨʘʚʘïʥʘʣʝʚʦ), ʧʨʠ ʝʛʦ ʜʚʠʞʝʥʠʠ ʧʦ ʩʠʥʫʩʦʠ-

ʜʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʚ ʜʠʘʤʝʪʨʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʟʘ ʢʦʨʧʫʩʦʤ ʩʫʜʥʘ. ɺ ʧʦʟʠ-

ʮʠʠ: ɸ ï ʧʣʘʚʥʠʢ ʨʘʙʦʪʘʝʪ ʢʘʢ ʢʨʳʣʦ, ʚ ʧʦʟʠʮʠʠ: ɺ ï ʚ ʨʝʞʠʤʝ ʨʦʪʦʨʘ. 

ɺ ʧʦʟʠʮʠʠ çɸ - ʢʨʳʣʦè ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʧʦʧʝʨʝʯʥʦʛʦ ʠʟ-

ʛʠʙʘ ʧʣʘʚʥʠʢʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʧʝ-

ʨʝʤʝʱʝʥʠʡ ʠ ʦʧʪʠʤʘʣʴʥʦʤʫ ʫʛʣʫ ʘʪʘʢʠ, ʜʦʩʪʠʛʘʝʤʳʭ ʥʘ ʩʨʝʜʥʝʡ ʣʠʥʠʠ 

ʩʠʥʫʩʦʠʜʳ. ʇʨʠ ʵʪʦʤ ʧʣʘʚʥʠʢ ʧʦʣʥʦʩʪʴʶ ʨʘʩʧʨʷʤʣʷʝʪʩʷ, ʩʦʟʜʘʚʘʷ ʤʘʢ-

ʩʠʤʘʣʴʥʫʶ ʪʷʛʫ ʟʘ ʩʯʝʪ ʫʛʣʘ ʘʪʘʢʠ ʧʣʦʩʢʦʛʦ ʢʨʳʣʘ, ʘ ʝʛʦ ʢʦʥʮʝʚʘʷ ʢʨʦʤ-

ʢʘ ʤʘʢʩʠʤʘʣʴʥʦ ʙʳʩʪʨʦ ʠʟʛʠʙʘʝʪʩʷ, ʩʦʟʜʘʚʘʷ ʜʚʘ ʚʨʘʱʘʪʝʣʴʥʳʭ ʧʦʪʦʢʘ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘʚʩʪʨʝʯʫ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʤ ʩʧʫʪʥʳʤ ʚʠʭʨʷʤ, ʩʨʚrʘ-

ʶʱʠʤʩʷ ʚ ʵʪʦʪ ʤʦʤʝʥʪ ʩ ʢʦʥʮʝʚʦʡ ʢʨʦʤʢʠ ʢʨʳʣʘ ʩ ʥʘʠʙʦʣʴʰʝʡ ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʴʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʠʩʭʦʜʠʪ ʢʦʤʧʝʥʩʘʮʠʷ ʠʥʜʫʢʪʠʚʥʳʭ ʧʦ-

ʪʝʨʴ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʞʝʩʪʢʦʛʦ ʢʨʳʣʘ, ʢʦʪʦʨʳʝ ʚ ʩʣʫʯʘʝ ʢʨʳʣʘ ʢʦʨʦʪʢʦ-

ʛʦ ʫʜʣʠʥʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʫʭʫʜʰʘʝʪ ʝʛʦ ʢʘʯʝʩʪʚʦ. 

ʇʦʟʠʮʠʷ çɺ - ʨʦʪʦʨè. ɺ ʢʨʘʡʥʠʭ ʧʦʣʦʞʝʥʠʷʭ ʧʦʚʝʨʭʥʦʩʪʴ ʧʣʘʚ-

ʥʠʢʘ ʧʦʣʫʯʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʝʜʣʦʚʦʝ ʠʩʢʨʠʚʣʝʥʠʝ. ʉʨʝʜʥʷʷ ʣʠʥʠʷ 

ʧʣʘʚʥʠʢʘ ʣʦʞʠʪʩʷ ʥʘ ʚʝʨʰʠʥʫ ʩʠʥʫʩʦʠʜʳ, ʯʪʦ ʧʨʠ ʧʦʩʪʫʧʘʪʝʣʴʥʦʤ ʜʚʠ-

ʞʝʥʠʠ ʚ ʞʠʜʢʦʩʪʠ ʩʦʟʜʘʝʪ ʧʦʥʠʞʝʥʥʦʝ ʜʘʚʣʝʥʠʝ ʥʘ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʢʨʳʣʘ. ʃʠʥʠʷ ʢʨʳʣʘ ʩʠʣʴʥʦ ʠʩʢʨʠʚʣʝʥʘ ʚʦ ʚʥʝʰʥʶʶ ʩʪʦʨʦʥʫ ʦʪ ʚʝ-

ʜʫʱʝʡ ʩʠʥʫʩʦʠʜʳ, ʢʦʥʮʝʚʳʝ ʢʨʦʤʢʠ ʤʘʢʩʠʤʘʣʴʥʦ ʟʘʛʥʫʪʳ, ʠ ʥʘ ʥʠʭ 

ʜʝʡʩʪʚʫʝʪ ʠʥʜʫʢʪʠʚʥʳʡ ʚʠʭʨʴ, ʟʘʨʦʜʠʚʰʠʡʩʷ ʚ ʤʦʤʝʥʪ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʩʢʦʨʦʩʪʠ ʤʘʭʦʚʦʛʦ ʜʚʠʞʝʥʠʷ ʧʣʘʚʥʠʢʘ ʚ ʧʦʟʠʮʠʠ çɸ-ʢʨʳʣʦè. ʇʦʥʠʞʝʥ-

ʥʦʝ ʜʘʚʣʝʥʠʝ ʥʘ ʦʩʝʚʦʡ ʣʠʥʠʠ ʧʣʘʚʥʠʢʘ ʟʘʪʷʛʠʚʘʝʪ ʢʦʥʮʝʚʳʝ ʠʥʜʫʢʪʠʚ-
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ʥʳʝ ʚʠʭʨʠ ʚ ʚʦʜʝ ʢ ʜʠʘʤʝʪʨʘʣʴʥʦʡ ʣʠʥʠʠ ʢʨʳʣʘ. ʇʨʠ ʵʪʦʤ, ʟʘ ʩʯʝʪ ʩʝʜ-

ʣʦʚʠʜʥʦʛʦ ʠʟʛʠʙʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘʚʥʠʢʘ, ʚʠʭʨʝʚʦʝ ʪʝʯʝʥʠʝ ʩʥʦʚʘ ʧʨʝʦʙ-

ʨʘʟʫʝʪʩʷ ʚ ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ, ʧʦʜʜʝʨʞʠʚʘʶʱʝʝ ʪʷʛʫ ʜʚʠʞʠʪʝʣʷ. 

ʇʨʠ ʚʳʭʦʜʝ ʠʟ ʢʨʘʡʥʝʛʦ ʧʦʣʦʞʝʥʠʷ çɺ-ʨʦʪʦʨè ʢʦʥʮʝʚʳʝ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʢʨʳʣʘ ʙʳʩʪʨʦ ʨʘʩʧʨʷʤʣʷʶʪʩʷ ʥʘʚʩʪʨʝʯʫ ʦʩʪʘʪʦʯʥʳʤ ʠʥʜʫʢʪʠʚ-

ʥʳʤ ʚʠʭʨʷʤ, ʦʢʦʥʯʘʪʝʣʴʥʦ ʦʩʪʘʥʘʚʣʠʚʘʶʪ ʠʭ ʚʨʘʱʝʥʠʝ ʠ ʦʪʪʘʣʢʠʚʘʶʪ 

ʦʩʪʘʪʢʠ ʚʦʜʳ ʧʦ ʧʦʪʦʢʫ ʥʘʟʘʜ. ɺ ʵʪʦʪ ʤʦʤʝʥʪ, ʧʣʘʚʥʠʢ ʚʥʦʚʴ ʧʝʨʝʭʦʜʠʪ 

ʢ ʦʩʥʦʚʥʦʤʫ ʤʘʭʦʚʦʤʫ ʜʚʠʞʝʥʠʶ, ʠ ʢʨʳʣʦ ʥʘʯʠʥʘʝʪ ʨʘʩʧʨʷʤʣʷʪʴʩʷ, ʘ 

ʙʳʩʪʨʳʡ ʠʟʛʠʙ ʢʦʥʮʝʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʣʘʚʥʠʢʘ ʩʥʦʚʘ ʧʨʠʚʥʦʩʠʪ ʟʘ-

ʢʨʫʯʝʥʥʳʡ ʧʦʪʦʢ ʥʘ ʢʦʥʮʘʭ ʛʠʙʢʦʛʦ ʢʨʳʣʘ, ʢʦʪʦʨʳʝ ʢʦʤʧʝʥʩʠʨʫʶʪ 

ʚʥʦʚʴ ʦʙʨʘʟʫʶʱʠʝʩʷ ʠʥʜʫʢʪʠʚʥʳʝ ʚʠʭʨʠ ʚ ʤʦʤʝʥʪ ʨʘʩʧʨʷʤʣʝʥʠʷ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʢʨʳʣʘ ʚ ʩʨʝʜʥʝʤ ʧʦʣʦʞʝʥʠʠ ʧʣʘʚʥʠʢʘ çɸ-ʢʨʳʣʦè. 

ʋʩʪʨʦʡʩʪʚʦ ʧʘʩʩʠʚʥʦʛʦ ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʧʣʘʚʥʠʢʘ 

ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʘʯʢʠ ʢʦʨʧʫʩʘ ʢʦʨʘʙʣʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʢʠʥʝ-

ʤʘʪʠʢʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘʚʥʠʢʘ ʙʫʜʝʪ ʞʝʩʪʢʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʛʝʦʤʝʪʨʠ-

ʯʝʩʢʠ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʜʣʷ ʥʝʛʦ ʬʦʨʤʘʤ ʥʘ ʟʘʜʘʥʥʳʭ ʫʯʘʩʪʢʘʭ ʪʨʘʝʢʪʦ-

ʨʠʠ, ʧʣʘʚʥʠʢ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʜʚʠʞʠʪʝʣʷ, ʠʩʧʦʣʴʟʫʶʱʝʛʦ 

ʵʥʝʨʛʠʶ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʘʯʢʠ ʢʦʨʤʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʥʘ ʠʥʪʝʥʩʠʚʥʦʤ 

ʚʦʣʥʝʥʠʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʰʪʦʨʤʦʚʦʛʦ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ ʢʦ-

ʨʘʙʣʷ ʩ ʦʩʪʘʥʦʚʣʝʥʥʳʤʠ ʛʣʘʚʥʳʤʠ ʜʚʠʛʘʪʝʣʷʤʠ. 

ɼʣʷ ʧʨʠʚʝʜʝʥʠʷ ʚ ʜʚʠʞʝʥʠʝ ʮʝʧʥʦʡ ʣʠʥʠʠ ʧʣʘʚʥʠʢʦʚʦʛʦ ʜʚʠʞʠʪʝ-

ʣʷ ʢʦʨʘʙʣʷ ʩʪʨʦʛʦ ʧʦ ʩʠʥʫʩʦʠʜʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʧʨʠʤʝʥʠʤʳ ʨʘʟʣʠʯʥʳʝ 

ʤʝʭʘʥʠʟʤʳ: 

1 ï ʚ ʚʠʜʝ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʚʥʫʪʨʠ ʢʦʨʧʫʩʘ ʩʫʜʥʘ, ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦ ʚʳʜʚʠʛʘʶʱʝʛʦ ʟʘʙʦʨʪʥʳʝ ʰʪʦʢʠ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʟʘʢʨʝʧʣʷʶʪʩʷ ʩʚʷ-

ʟʘʥʥʳʝ ʚ ʭʨʝʙʝʪ ʞʝʩʪʢʠʝ ʨʝʙʨʘ ʧʣʘʚʥʠʢʘ; 

2 ï ʚ ʚʠʜʝ ʛʠʙʢʦʡ ʰʘʨʥʠʨʥʦʡ ʧʣʝʪʠ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ ʞʝʩʪʢʦ 

ʩʚʷʟʳʚʘʶʱʝʡ ʫʛʣʳ ʩʣʦʤʘ ʨʝʙʝʨ ʚ ʮʝʧʥʦʡ ʩʚʷʟʢʝ ʥʘ ʩʠʥʫʩʦʠʜʘʣʴʥʦʡ ʪʨʘ-

ʝʢʪʦʨʠʠ; 

3 ï ʚ ʚʠʜʝ ʧʨʦʜʦʣʴʥʳʭ ʪʨʦʩʦʚʳʭ ʪʷʛ, ʟʘʜʘʶʱʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ 

ʦʨʠʝʥʪʘʮʠʶ ʟʚʝʥʴʝʚ ʭʨʝʙʪʘ ʩ ʧʦʤʦʱʴʶ ʧʦʧʝʨʝʯʥʳʭ ʨʳʯʘʛʦʚ, ʫʩʪʘʥʦʚ-

ʣʝʥʥʳʭ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʨʝʙʝʨ ʧʣʘʚʥʠʢʦʚʦʛʦ ʜʚʠʞʠʪʝʣʷ. 

4 ï ʚ ʚʠʜʝ ʰʘʛʦʚʳʭ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʣʠʥʝʡʥʳʭ, 

ʫʧʨʘʚʣʷʝʤʳʭ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʟʘʜʘʚʘʪʴ ʙʦ-

ʣʝʝ ʩʣʦʞʥʳʝ ʟʘʢʦʥʳ ʜʚʠʞʝʥʠʷ ʢʦʨʘʙʝʣʴʥʦʛʦ ʧʣʘʚʥʠʢʦʚʦʛʦ ʜʚʠʞʠʪʝʣʷ, 
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ʨʝʛʫʣʠʨʫʷ ʨʘʟʤʘʭ ʠ ʣʦʢʘʣʴʥʳʝ ʫʛʣʳ ʘʪʘʢʠ ʥʘ ʣʦʢʘʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ 

ʜʚʠʞʠʪʝʣʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʛʨʫʟʢʠ ʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʢʦʨʘʙʣʷ; ʧʨʠ 

ʵʪʦʤ ʥʘʢʣʦʥʳ ʧʣʘʚʥʠʢʘ ʠʣʠ ʥʝʙʦʣʴʰʠʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʩʪʨʦʛʦ ʩʠʥʫʩʦʠ-

ʜʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʜʚʠʞʝʥʠʷ ʧʦʟʚʦʣʷʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʣʘʚʥʠʢʦʚʳʡ ʜʚʠʞʠ-

ʪʝʣʴ ʚ ʢʘʯʝʩʪʚʝ ʨʫʣʝʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʫʩʧʦʢʦʠʪʝʣʷ ʢʘʯʢʠ ʦʜʥʦʚʨʝʤʝʥʥʦ. 

ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʚʦʜʦʚ ʧʦ ʩʭʝʤʘʤ 1-3 ʧʣʘʚʥʠʢ 

ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʧʘʩʩʠʚʥʦʛʦ ʜʚʠʞʠʪʝʣʷ, 

ʠʩʧʦʣʴʟʫʶʱʝʛʦ ʵʥʝʨʛʠʶ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʘʯʢʠ ʢʦʨʧʫʩʘ ʢʦʨʘʙʣʷ ʥʘ ʤʦʨ-

ʩʢʦʤ ʚʦʣʥʝʥʠʠ. ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʜʚʠʞʠʪʝʣʷ ʧʦ ʩʭʝʤʝ 3, ʜʣʷ ʚʢʣʶʯʝʥʠʷ 

ʝʛʦ ʚ ʨʘʙʦʪʫ ʚ ʧʘʩʩʠʚʥʦʤ ʨʝʞʠʤʝ ʤʦʞʥʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʝ ʙʣʦʢʠʨʦʚʢʠ ʮʝʧʥʦʡ ʣʠʥʠʠ ʜʣʷ ʧʝʨʝʚʦʜʘ ʝʛʦ ʚ ʨʝʞʠʤ ʜʚʠʞʝʥʠʷ ʧʦ 

ʩʠʥʫʩʦʠʜʘʣʥɹʦʡ ʪʨʘʝʢʪʦʨʠʠ ʧʦ ʩʭʝʤʘʤ 1-3. 

ʀʩʧʳʪʘʥʠʝ ʥʘʪʫʨʥʦʡ ʤʦʜʝʣʠ ʢʦʨʘʙʣʷ (ʈʠʩ. 52) ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʣʘʚ-

ʥʠʢʦʚʳʡ ʜʚʠʞʠʪʝʣʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʨʝʙʫʝʤʫʶ ʪʷʛʫ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʚʳ-

ʩʦʢʦʡ ʩʢʦʨʦʩʪʠ ʭʦʜʘ ʠ ʧʦʚʳʰʝʥʥʫʶ ʧʨʦʭʦʜʠʤʦʩʪʴ ʚ ʩʣʦʞʥʳʭ ʠ ʰʪʦʨ-

ʤʦʚʳʭ ʫʩʣʦʚʠʷʭ ʧʣʘʚʘʥʠʷ. 

ȬɖɞɔɎəɧɕ ɝɞɌɍɔɗɔɓɌɞɚɜ ɖɔɗɑɎɚɕ ɔ ɍɚɜɞɚɎɚɕ ɖɌɣɖɔ 

ɖɚɜɌɍɗɫ ð ɤɞɚɜɘɚɎɚɕ ɌɎɌɜɔɕəɧɕ ɐɎɔɒɔɞɑɗɨ 

ʇʘʪʝʥʪ ˉ RU-238 4457-C2. 

ʄʠʥʠʤʠʟʘʮʠʷ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʧʦʩʪʨʦʝʥʥʘʷ ʥʘ ʧʨʠʥʮʠʧʘʭ 

ʚʟʘʠʤʥʦʛʦ ʩʥʠʞʝʥʠʷ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʭ ʠ ʚʦʟʤʫʱʘʶʱʠʭ ʩʠʣ ʠ ʤʦʤʝʥ-

ʪʦʚ, ʢʘʢ ʵʪʦ ʯʘʩʪʦ ʠ ʙʳʚʘʝʪ ʚ ʩʣʦʞʥʦʡ ʪʝʭʥʠʢʝ, ʧʨʠʚʦʜʠʪ ʢ ʫʩʠʣʝʥʠʶ 

ʥʝʛʘʪʠʚʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʚʦʟʜʝʡʩʪʚʠʡ ʜʨʫʛʦʡ ʠʣʠ ʚʪʦʨʦʩʪʝʧʝʥʥʦʡ ʧʨʠʨʦ-

ʜʳ, ʠʟʥʘʯʘʣʴʥʦ ʩʯʠʪʘʚʰʠʭʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ. ʊʘʢ, ʩʪʘʙʠʣʠʟʘʮʠʷ ʢʘʯʢʠ 

ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʤʦʤʝʥʪʦʚ ʠʥʝʨʮʠʠ ʧʣʦʱʘʜʠ ʜʝʡʩʪʚʫʶʱʝʡ ʚʘʪʝʨʣʠ-

ʥʠʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʠʟʣʠʰʥʝʤʫ ʢʨʝʥʫ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʝʪʨʘ ʠʣʠ ʧʝʨʝ-

ʢʣʘʜʦʢ ʨʫʣʝʡ; ʢ ʠʟʙʳʪʦʯʥʦʤʫ ʜʠʬʬʝʨʝʥʪʫ ʧʨʠ ʫʩʢʦʨʝʥʠʠ ʠʣʠ ʨʝʚʝʨʩʠ-

ʨʦʚʘʥʠʠ ʭʦʜʘ. 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʦʩʪʘʪʦʯʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʜʦʣʞʥʳ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʘʢʪʠʚʥʳʝ ʩʪʘʙʠʣʠʟʘʪʦʨʳ ʙʦʨʪʦʚʦʡ ʠ ʢʠʣʝʚʦʡ ʢʘʯʢʠ, ʦʙ-

ʣʘʜʘʶʱʠʝ ʜʦʩʪʘʪʦʯʥʦʡ ʫʧʨʘʚʣʷʶʱʝʡ ʵʥʝʨʛʠʝʡ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʚʩʝʭ 

ʠʟʥʘʯʘʣʴʥʦ ʥʝʫʯʪʝʥʥʳʭ ʠ çʥʝʟʥʘʯʠʪʝʣʴʥʳʭè ʚʥʝʰʥʠʭ ʩʠʣ. 
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ʈʠʩ. 64. ɺʠʥʪʦʨʫʣʝʚʦʡ ʢʦʤʧʣʝʢʩ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤ ʨʫʣʝʤ (3) ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳ-

ʤʠ ʢʨʳʣʴʷʤʠ ʘʢʪʠʚʥʳʭ ʫʩʧʦʢʦʠʪʝʣʝʡ ʢʠʣʝʚʦʡ ʠ ʙʦʨʪʦʚʦʡ ʢʘʯʢʠ (4), ʢʦʪʦʨʳʝ ʚ 

ʩʣʫʯʘʝ ʦʩʪʘʥʦʚʢʠ ʛʨʝʙʥʳʭ ʚʠʥʪʦʚ (2) ʨʘʙʦʪʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʘʚʘʨʠʡʥʳʭ ʰʪʦʨʤʦ-

ʚʳʭ ʜʚʠʞʠʪʝʣʝʡ. 1 ï ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʡ ʢʦʨʧʫʩ ʢʦʨʘʙʣʷ; 4 ï ʢʨʳʣʦ ʤʦʞʝʪ 

ʙʳʪʴ ʞʝʩʪʢʦ ʩʦʝʜʠʥʝʥʦ ʩ ʧʦʚʦʨʦʪʥʳʤʠ ʥʘʩʘʜʢʘʤʠ; 5 ï ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʙʘʣʣʝʨ 

ʫʩʪʘʥʦʚʣʝʥ ʩʪʨʦʛʦ ʥʘ ʣʠʥʠʠ ʙʘʣʘʥʩʠʨʥʦʡ ʦʩʠ ʜʣʷ ʧʦʪʦʢʘ ʟʘ ʛʨʝʙʥʳʤ ʚʠʥʪʦʤ ʠ 

ʜʦʧʫʩʢʘʝʪ ʫʧʨʫʛʠʡ ʧʦʚʦʨʦʪ ʥʘ ʫʛʦʣ ʧʦʨʷʜʢʘ Ñ30Á; 12 ï ʮʝʥʪʨ ʧʣʦʱʘʜʠ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʦʛʦ ʢʨʳʣʘ, ʢ ʢʦʪʦʨʦʤʫ ʩʚʦʜʠʪʩʷ ʩʫʤʤʘʨʥʘʷ ʩʠʣʘ (13) ʧʨʠ ʚʝʨʪʠʢʘʣʴ-

ʥʳʭ ʧʝʨʝʤʝʱʝʥʠʷʭ ʢʦʨʤʦʚʦʡ ʯʘʩʪʠ ʢʦʨʘʙʣʷ; 14 ï ʫʛʦʣ ʧʘʩʩʠʚʥʦʛʦ ʫʧʨʫʛʦʛʦ 

ʧʦʚʦʨʦʪʘ ʧʣʦʩʢʦʩʪʠ ʢʨʳʣʘ 

ɸʢʪʠʚʥʳʡ ʩʪʘʙʠʣʠʟʘʪʦʨ ʢʠʣʝʚʦʡ ʠ ʙʦʨʪʦʚʦʡ ʢʘʯʢʠ ʢʦʨʘʙʣʷ ï 

ʰʪʦʨʤʦʚʦʡ ʘʚʘʨʠʡʥʳʡ ʜʚʠʞʠʪʝʣʴ (ʈʠʩ. 64) ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʫʧʨʘʚʣʷʝ-

ʤʳʭ ʢʨʳʣʴʝʚ ʠʣʠ ʧʦʚʦʨʦʪʥʳʭ ʥʘʩʘʜʦʢ ʥʘ ʛʨʝʙʥʳʭ ʚʠʥʪʘʭ, ʫʩʪʘʥʦʚʣʝʥ-

ʥʳʭ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʠʣʠ ʥʘʢʣʦʥʥʳʭ ʙʘʣʣʝʨʘʭ ʚ ʢʦʨʤʦʚʦʡ ʯʘʩʪʠ ʢʦʨ-

ʧʫʩʘ ʢʦʨʘʙʣʷ ʧʦʜ ʧʨʷʤʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ ʦʪ ʨʘʙʦʪʘʶ-

ʱʠʭ ʛʨʝʙʥʳʭ ʚʠʥʪʦʚ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʪʝʤ, ʯʪʦ: 

- ʧʦʚʦʨʦʪʥʳʝ ʙʘʣʣʝʨʳ ʢʨʳʣʴʝʚ ʜʦʧʫʩʢʘʶʪ ʫʧʨʫʛʠʡ ʣʶʬʪ ʥʝ ʤʝʥʝʝ 

ʯʝʤ ʜʦ ʫʛʣʦʚ Ñ30Á, ʦʙʝʩʧʝʯʠʚʘʝʤʳʡ ʧʨʫʞʠʥʥʳʤ (ʠʣʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪ-

ʥʳʤ) ʫʩʪʨʦʡʩʪʚʦʤ ʩ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʤ ʤʦʤʝʥʪʦʤ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʤ 

ʦʪʢʣʦʥʝʥʠʶ ʢʨʳʣʘ ʦʪ ʥʝʡʪʨʘʣʴʥʦʛʦ ʥʫʣʝʚʦʛʦ, ʠʣʠ ʟʘʜʘʥʥʦʛʦ ʘʧʧʘʨʘʪʫ-

ʨʦʡ ʫʧʨʘʚʣʝʥʠʷ ʫʛʣʘ; 

- ʦʩʠ ʙʘʣʣʝʨʦʚ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʡ ʮʝʥʪʨ ʙʦʢʦʚʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʨʳʣʴʝʚ, ʯʪʦ ʤʠʥʠʤʠʟʠʨʫʝʪ ʫʩʠʣʠʷ ʥʘ ʠʭ ʧʝʨʝʢʣʘʜʢʫ ʥʘ 

ʙʦʣʴʰʠʭ ʩʢʦʨʦʩʪʷʭ ʭʦʜʘ ʢʦʨʘʙʣʷ; 

- ʧʨʠ ʧʦʚʦʨʦʪʝ ʢʨʳʣʴʝʚ ʚʨʘʟʜʨʘʡ, ʥʘ ʭʦʜʫ ʢʦʨʘʙʣʷ ʩʦʟʜʘʶʪʩʷ ʢʨʝ-

ʥʷʱʠʝ ʤʦʤʝʥʪʳ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʙʦʨʪʦʚʦʡ ʢʘʯʢʠ; ʧʨʠ ʧʦʚʦʨʦʪʝ ʢʨʳʣʴʝʚ 
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ʚʤʝʩʪʝ ʥʘ ʚʩʧʣʳʪʠʝ/ʧʦʛʨʫʞʝʥʠʝ ï ʩʦʟʜʘʶʪʩʷ ʜʠʬʬʝʨʝʥʪʫʶʱʠʝ ʤʦʤʝʥʪʳ 

ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʢʠʣʝʚʦʡ ʢʘʯʢʠ; 

- ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʚʫʭ ʥʘʢʣʦʥʥʳʭ ʢʨʳʣʴʝʚ, ʦʥʠ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʙʫʜʫʪ ʚʳʧʦʣʥʷʪʴ ʬʫʥʢʮʠʠ ʨʫʣʝʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʩ ʥʝʫʧʨʘʚʣʷʝʤʳʤ ʢʦʤ-

ʧʝʥʩʘʪʦʨʦʤ ʮʝʥʪʨʦʙʝʞʥʦʛʦ ʢʨʝʥʘ ʥʘ ʮʠʨʢʫʣʷʮʠʠ, ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʫʣʫʯ-

ʰʝʥʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʙʝʟʦʧʘʩʥʦʛʦ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ ʥʘ ʢʨʫʧʥʦʤ ʚʦʣʥʝʥʠʠ; 

- ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʢʨʳʣʴʝʚ ʩʦʚʤʝʩʪʥʦ ʩ ʪʨʘʜʠ-

ʮʠʦʥʥʳʤ ʚʝʨʪʠʢʘʣʴʥʳʤ ʩʫʜʦʚʳʤ ʨʫʣʝʤ, ʟʘʢʦʥʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚ-

ʣʝʥʠʷ ʨʫʣʝʤ ʠ ʢʨʳʣʴʷʤʠ ʩʪʘʥʦʚʷʪʩʷ ʥʝʟʘʚʠʩʠʤʳʤʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʢʦʤ-

ʧʣʝʢʩʥʦ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ ʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ʢʦʨʧʫʩʘ ʢʦʨʘʙʣʷ 

ʥʘ ʙʦʣʴh ʠʭ ʩʢʦʨʦʩʪʷʭ ʭʦʜʘ ʠ ʚ ʫʩʣʦʚʠʷʭ ʰʪʦʨʤʦʚʦʛʦ ʚʦʣʥʝʥʠʷ; 

- ʚ ʩʣʫʯʘʝ ʦʩʪʘʥʦʚʢʠ ʛʨʝʙʥʳʭ ʚʠʥʪʦʚ ʥʘ ʢʨʳʣʴʷ ʥʘʯʠʥʘʶʪ ʜʝʡʩʪʚʦ-

ʚʘʪʴ ʚʝʨʪʠʢʘʣʴʥʳʝ ʧʦʪʦʢʠ ʞʠʜʢʦʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʧʝ-

ʨʝʤʝʱʝʥʠʷ ʢʦʨʤʦʚʦʡ ʯʘʩʪʠ ʢʦʨʘʙʣʷ ʚ ʰʪʦʨʤʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʧʨʠ ʵʪʦʤ 

ʢʨʳʣʦ ʫʧʨʫʛʦ ʧʦʚʦʨʘʯʠʚʘʝʪʩʷ ʠ ʩʦʟʜʘʝʪ ʪʷʛʦʚʦʝ ʫʩʠʣʠʝ ʜʣʷ ʜʚʠʞʝʥʠʷ 

ʢʦʨʘʙʣʷ ʚʧʝʨʝʜ, ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʛʦ ʚ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʤ ʧʨʠʙʣʠʞʝʥʠʠ 

ʤʥʦʛʦʢʨʘʪʥʦ ʧʨʝʚʦʩʭʦʜʠʪ ʩʠʣʦʚʦʝ ʫʩʠʣʠʝ ʥʘ ʨʳʯʘʛʝ ʤʝʞʜʫ ʦʩʴʶ ʙʘʣʣʝ-

ʨʘ ʠ ʮʝʥʪʨʦʤ ʧʣʦʱʘʜʠ ʢʨʳʣʘ. 

 

ʈʠʩ. 65. ʉʠʣʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʛʨʝʙʥʝʡ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ (7); ʫʩʣʦʚʥʦ ʥʘʢʣʦʥʥʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ ʰʪʦʨʤʦʚʦʛʦ ʤʦʨʷ ʚʙʣʠʟʠ ʢʦʨʧʫʩʘ ʢʦʨʘʙʣʷ (8), ʠ ʦʙʨʘʟʫʶɦ ʠʡʩʷ 

ʧʦʜ ʠʭ ʩʫʤʤʘʨʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʢʨʝʥʷʱʠʡ ʤʦʤʝʥʪ (9). ʇʦʚʦʨʦʪ ʧʨʘʚʦʛʦ ʢʨʳ-

ʣʘ (10-R) ʥʘ ʧʦʛʨʫʞʝʥʠʝ ʥʘ ʟʘʪʦʧʣʝʥʥʦʤ ʚʦʣʥʦʡ ʙʦʨʪʫ, ʛʜʝ ʦʙʨʘʟʦʚʘʣʘʩʴ ʠʟ-

ʙʳʪʦʯʥʘʷ ʧʣʘʚʫʯʝʩʪʴ, ʠ ʣʝʚʦʛʦ ʢʨʳʣʘ (10-L) ï ʥʘ ʚʩʧʣʪrʠʝ ï ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ 

ʤʘʩʩʳ-ʦʙʲʝʤʘ ʦʛʦʣʠʚʰʝʛʦʩʷ ʙʦʨʪʘ, ʩʦʟʜʘʶʪ ʥʝʦʙʭʦʜʠʤʫʶ ʧʘʨʫ ʩʠʣ ʜʣʷ ʢʦʤ-

ʧʝʥʩʘʮʠʠ ʚʦʟʜʝʡʩʪʚʠʷ ʚʥʝʰʥʝʛʦ ʢʨʝʥʷʱʝʛʦ ʤʦʤʝʥʪʘ (11). 
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ɺ ʰʪʦʨʤʦʚʳʭ ʫʩʣʦʚʠʷʭ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʡ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʪʦʢ 

ʞʠʜʢʦʩʪʠ ʚʙʣʠʟʠ ʢʦʨʧʫʩʘ ʢʦʨʘʙʣʷ, ʠʜʫʱʝʛʦ ʧʦʣʥʳʤ ʭʦʜʦʤ ʚʧʝʨʝʜ, ʠʤʝ-

ʝʪʩʷ ʪʦʣʴʢʦ ʧʦʜ ʢʦʨʤʦʚʳʤ ʧʦʜʟʦʨʦʤ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘ ʨʘʙʦʪʘʶʱʠʤʠ 

ʛʨʝʙʥʳʤʠ ʚʠʥʪʘʤʠ (ʈʠʩ. 64). ʀʤʝʥʥʦ ʟʜʝʩʴ ʚʦʟʤʦʞʥʦ ʧʦʣʫʯʝʥʠʝ 

ʥʘʠʙʦʣʴʰʠʭ ʩʠʣ ʜʣʷ ʘʢʪʠʚʥʦʡ ʩʪʘʙʠʣʠʟʘʮʠʠ ʢʨʝʥʘ ʠ ʜʠʬʬʝʨʝʥʪʘ ʢʦʨʘʙ-

ʣʷ ʢʘʢ ʚ ʰʪʦʨʤʦʚʫʶ ʧʦʛʦʜʫ, ʪʘʢ ʠ ʧʨʠ ʙʳʩʪʨʦʡ ʮʠʨʢʫʣʮ̫ʠʠ ʥʘ ʪʠʭʦʡ ʚʦ-

ʜʝ. 

ɺ ʩʣʫʯʘʝ ʧʦʪʝʨʠ ʭʦʜʘ ʢʦʨʤʦʚʘʷ ʯʘʩʪʴ ʢʦʨʧʫʩʘ ʧʦʣʫʯʘʝʪ ʟʥʘʯʠʪʝʣʴ-

ʥʳʝ ʚʝʨʪʠʢʘʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ, ʯʪʦ 

ʦʙʫʩʣʦʚʣʠʚʘʝʪʩʷ ʧʦʣʥʳʤʠ ʚʘʪʝʨʣʠʥʠʷʤʠ ʠ ʙʦʣʴʰʠʤ ʥʘʜʚʦʜʥʳʤ ʦʙʲʝ-

ʤʦʤ ʢʦʨʧʫʩʘ ʥʘʜ ʢʦʨʤʦʚʳʤ ʧʦʜʟʦʨʦʤ, ʫʩʪʨʘʠʚʘʝʤʳʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʪʨʳʚʥʦʛʦ ʧʦʪʦʢʘ ʚ ʟʦʥʝ ʜʝʡʩʪʚʠʷ ʛʨʝʙʥʳʭ ʚʠʥʪʦʚ. ʀʥʪʝʥʩʠʚʥʳʝ ʚʝʨ-

ʪʠʢʘʣʴʥʳʝ ʨʘʩʢʘʯʠʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʨʘʙʦʪʳ 

ʢʨʳʣʴʝʚʳʭ ʫʩʪʨʦʡʩʪʚ ʚ ʢʘʯʝʩʪʚʝ ʤʘʰʫʱʠʭ ʧʣʘʚʥʠʢʦʚʳʭ ʜʚʠʞʠʪʝʣʝʡ, 

ʢʦʪʦʨʳʝ ʘʢʪʠʚʠʟʠʨʫʶʪʩʷ ʚ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ ʨʝʞʠʤʘʭ ʰʪʦʨʤʦʚʦʛʦ ʧʣʘ-

ʚʘʥʠʷ ʢʦʨʘʙʣʷ ʩ ʦʩʪʘʥʦʚʣʝʥʥʳʤʠ ʤʘʰʠʥʘʤʠ. ʇʘʩʩʠʚʥʳʡ ʧʣʘʚʥʠʢʦʚʳʡ 

ʜʚʠʞʠʪʝʣʴ ʥʝ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʠʣʦʚʳʭ ʠʣʠ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟ-

ʜʝʡʩʪʚʠʡ ʥʘ ʢʨʳʣʴʝʚʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʘ ʫʧʨʫʛʠʡ ʧʦʚʦʨʦʪ (ʣʶʬʪ) ʙʘʣʣʝʨʦʚ 

ʥʘ ʫʛʦʣ ʜʦ Ñ30Á ʙʫʜʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʙʝʨʝʛʘʪʴ ʢʦʨʧʫʩ ʦʪ ʫʜʘʨʥʳʭ ʚʦʟ-

ʜʝʡʩʪʚʠʡ ʥʘ ʢʦʨʧʫʩ ʩʦ ʩʪʦʨʦʥʳ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ, ʯʪʦ ʥʝ ʤʝʥʝʝ ʚʘʞʥʦ ʠ ʚ 

ʨʝʞʠʤʝ ʘʢʪʠʚʥʦʡ ʩʪʘʙʠʣʠʟʘʮʠʠ ʢʘʯʢʠ ʥʘ ʭʦʜʫ ʢʦʨʘʙʣʷ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʝʨʘ ʨʫʣʷ ʠ ʜʚʫʭ ʛʦʨʠʟʦʥʪʘʣʴ-

ʥʳʭ ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ ʢʨʳʣʴʝʚ (ʈʠʩ. 64) ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʘʢʦʥʳ ʫʧʨʘʚ-

ʣʝʥʠʷ ʦʙʨʝʪʘʶʪ ʩʚʦʡʩʪʚʘ ʜʦʩʪʘʪʦʯʥʦʩʪʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʥʘ ʪʠʭʦʡ ʚʦʜʝ ʩʪʘʙʠʣʠʟʘʪʦʨʳ ʢʘʯʢʠ ʩʤʦʛʫʪ ʩʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʢʨʝʥ, ʚʦʟ-

ʥʠʢʘʶʱʠʡ ʧʨʠ ʮʠʨʢʫʣʷʮʠʠ ʢʦʨʘʙʣʷ ʩ ʤʘʣʦʡ ʥʘʯʘʣʴʥʦʡ ʦʩʪʦʡʯʠʚʦʩʪʴʶ 

ʥʘ ʙʦʣʴʰʠʭ ʩʢʦʨʦʩʪʷʭ ʭʦʜʘ, ʯʪʦ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʤʦʨʝʭʦʜʥʳʤ 

ʢʘʯʝʩʪʚʦʤ ʢʦʨʘʙʣʷ ʧʨʠ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʅʘʢʣʦʥʥʳʝ ʢʨʳʣʴʷ (ʈʠʩ. 65) ʩʣʫʞʘʪ ʪʘʢʞʝ ʨʫʣʷʤʠ ʫʧʨʘʚʣʝʥʠʷ, ʢʦ-

ʪʦʨʳʝ ʧʨʠ ʧʝʨʝʢʣʘʜʢʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦʟʜʘʶʪ ʢʨʝʥʷʱʠʡ ʤʦʤʝʥʪ ʥʘ ʪʦʪ 

ʞʝ ʙʦʨʪ, ʯʝʤ ʢʦʤʧʝʥʩʠʨʫʶʪʩʷ ʮʝʥʪʨʦʙʝʞʥʳʝ ʩʠʣʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʥʘ 

ʮʠʨʢʫʣʷʮʠʠ ʢʦʨʘʙʣʷ. ʇʨʠ ʨʘʙʦʪʝ ʚ ʢʘʯʝʩʪʚʝ ʫʩʧʦʢʦʠʪʝʣʝʡ ʢʘʯʢʠ, 

ʥʘʢʣʦʥʥʳʝ ʢʨʳʣʴʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʚʦʨʘʯʠʚʘʶʪ ʩʫʜʥʦ ʚ ʩʪʦʨʦʥʫ ʚʦʣʥʦ-

ʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʘʥʝʚʨʫ ʥʘ ʫʤʝʥʴʰʝʥʠʝ ʦʧʘʩʥʦʩʪʠ, 
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ʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʧʨʠ ʜʚʠʞʝʥʠʠ ʥʘ ʢʫʨʩʘʭ ʧʦ ʚʦʣʥʝ ʚ ʫʩʣʦʚʠʷʭ ʚʦʟ-

ʤʦʞʥʦʛʦ ʙʨʦʯʠʥʛʘ. 

ɹʣʠʞʘʡʰʠʤ ʧʨʦʪʦʪʠʧʦʤ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʦʝ ʧʦ ʧʨʠʥʮʠʧʫ 

ʜʝʡʩʪʚʠʷ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʩʣʦʞʥʦʝ ʚ ʨʝʘʣʠʟʘʮʠʠ ʢʨʳʣʴʝʚʦʝ ʫʩʪʨʦʡ-

ʩʪʚʦ (ʧʘʪʝʥʪ RU-2360831 ï çʂʦʨʘʙʣʴ ʩ ʧʣʘʚʥʠʢʦʚʳʤ ʜʚʠʞʠʪʝʣʝʤè 

[39]), ʛʜʝ ʛʠʙʢʦʝ ʤʘʰʫʱʝʡ ʢʨʳʣʦ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʜʚʠʞʠʪʝʣʝʤ, ʫʩʧʦ-

ʢʦʠʪʝʣʝʤ ʢʘʯʢʠ ʠ ʨʫʣʝʚʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʠ ʢʦʪʦʨʦʝ ʪʘʢʞʝ 

ʩʧʦʩʦʙʥʦ ʩʦʟʜʘʚʘʪʴ ʪʷʛʫ ʧʦ ʠʟʣʘʛʘʝʤʳʤ ʟʜʝʩʴ ʧʨʠʥʮʠʧʘʤ ʧʘʩʩʠʚʥʦʛʦ 

ʰʪʦʨʤʦʚʦʛʦ ʘʢʚʘʜʚʠʞʠʪʝʣʷ. 
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ȯɗɌɎɌ 3. Ȼɜɚɑɖɞəɧɑ ɜɑɤɑəɔɫ ɐɗɫ ɐɌɗɨəɑɎɚɝɞɚɣəɧɡ 

ɖɚɜɌɍɗɑɕ ɔ ɝɟɐɚɎ ɛɚɎɧɤɑəəɚɕ ɘɚɜɑɡɚɐəɚɝɞɔ 

ʋʩʣʦʚʠʷ ʤʦʨʝʧʣʘʚʘʥʠʷ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʠʭʦʛʦ ʦʢʝʘʥʘ, ʚ 

ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʤʦʨʷʭ ʈʦʩʩʠʠ ʥʝ ʧʦʟʚʦʣʷʶʪ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʬʣʦʪ ʪʠʭʦʡ ʧʦʛʦʜʳ ʠ ʧʨʠʙʨʝʞʥʦʛʦ ʧʣʘʚʘʥʠʷ, ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʠ 

ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʱʝʛʦʩʷ ʚ ʟʘʨʫʙʝʞʥʳʭ ʤʦʨʩʢʠʭ ʘʢʚʘʪʦʨʠʷʭ ʫʤʝʨʝʥʥʳʭ 

ʰʠʨʦʪ. ʂʦʥʮʝʧʪʫʘʣʴʥʳʝ ʧʦʣʦʞʝʥʠʷ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʢʦʨʘʙʣʷ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʝ ʤʝʭʘʥʠʢʫ ʩʣʘʞʝʥʥʦʛʦ ʜʠʘʣʦʛʘ ʢʦʨʘʙʣʷ ʩʦ 

ʰʪʦʨʤʦʚʳʤ ʤʦʨʝʤ ʚ ʢʦʥʢʨʝʪʥʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʚ ʭʦʨʦʰʝʡ 

ʤʦʨʩʢʦʡ ʧʨʘʢʪʠʢʝ ʩʚʷʟʳʚʘʶʪʩʷ ʘʢʩʠʦʤʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʵʩʪʝʪʠʢʠ ʦʙ ʦʪ-

ʩʫʪʩʪʚʠʠ ʯʝʛʦ ʙʳ ʪʦ ʥʠ ʙʳʣʦ ʣʠʰʥʝʛʦ ʥʘ ʢʨʘʩʠʚʦʤ ʢʦʨʘʙʣʝ. 

ɼʘʣʴʥʠʝ ʦʢʝʘʥʩʢʠʝ ʧʝʨʝʭʦʜʳ ʤʝʞʜʫ ʨʘʡʦʥʘʤʠ ʨʳʙʥʳʭ ʧʨʦʤʳʩʣʦʚ 

ʠ ʥʝʟʘʱʠʱʝʥʥʳʤʠ ʩʘʭʘʣʠʥʦ-ʢʫʨʠʣʴʩʢʠʤʠ ʧʦʨʪʦʧʫʥʢʪʘʤʠ ʠʟʦʙʠʣʫʶʪ 

ʰʪʦʨʤʦʚrʤʠ ʚʝʪʨʘʤʠ, ʩ ʧʦʜʚʠʞʥʳʤʠ ʣʴʜʘʤʠ ʠ ʥʝʨʝʜʢʠʤ ʦʙʣʝʜʝʥʝʥʠʝʤ 

ʧʘʣʫʙʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʥʘʜʩʪʨʦʝʢ ʚ ʭʦʣʦʜʥʳʝ ʩʝʟʦʥʳ ʛʦʜʘ. ɺʩʝ ʢʣʘʩʩʳ 

ʨʳʙʦʧʨʦʤʳʩʣʦʚʦʛʦ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʬʣʦʪʘ ʜʦʣʞʥʳ ʧʨʦʝʢʪʠʨʦʚʘʪʴʩʷ 

ʩ ʫʯʝʪʦʤ ʬʘʢʪʠʯʝʩʢʦʛʦ ʦʪʩʫʪʩʪʚʠʷ ʥʘʜʝʞʥʳʭ ʧʦʨʪʦʚ-ʫʙʝʞʠʱ ʥʘ ʉʘʭʘ-

ʣʠʥʝ ʠ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʘʭ, ʯʪʦ ʪʨʝʙʫʝʪ ʦʪ ʵʢʠʧʘʞʝʡ ʧʦʩʪʦʷʥʥʦʡ ʛʦ-

ʪʦʚʥʦʩʪʠ ʢ ʚʳʭʦʜʫ ʠʟ ʧʦʨʪʦʚʳʭ ʛʘʚʘʥʝʡ ʜʣʷ ʥʝʠʟʙʝʞʥʦʡ ʚʩʪʨʝʯʠ ʚʩʝʭ 

ʫʨʘʛʘʥʦʚ ʚ ʦʪʢʨʳʪʦʤ ʤʦʨʝ ʥʘ ʛʣʫʙʦʢʦʡ ʚʦʜʝ ʚʜʘʣʠ ʦʪ ʙʝʨʝʛʘ. 

ʅʝʧʨʝʜʩʢʘʟʫʝʤʦʩʪʴ ʨʝʡʩʦʚʳʭ ʟʘʜʘʥʠʡ ʜʣʷ ʢʘʙʦʪʘʞʥʳʭ ʜʘʣʴʥʝʚʦ-

ʩʪʦʯʥʳʭ ʦʢʝʘʥʩʢʠʭ ʤʘʨʰʨʫʪʦʚ, ʧʨʠʚʦʜʷʪ ʢ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ ʵʬʬʝʢʪʠʚ-

ʥʦʡ ʠ ʙʝʟʦʧʘʩʥʦʡ ʨʘʙʦʪʳ ʧʘʣʫʙʥʦʡ ʢʦʤʘʥʜʳ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʫʜʦʚʳʭ 

ʫʩʪʨʦʡʩʪʚ ʠ ʤʝʭʘʥʠʟʤʦʚ ʚ ʣʶʙʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʠʩʭʦʜʥʳʝ 

ʤʦʨʝʭʦʜʥʳʝ ʢʘʯʝʩʪʚʘ ʠ ʦʧʳʪ ʰʪʦʨʤʦʚʦʛʦ ʩʫʜʦʚʦʞʜʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪ 

ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʩʫʜʥʘ, ʠ ï ʷʚʣʷʶʪʩʷ ʝʜʠʥʩʪʚʝʥʥʦʡ ʛʘʨʘʥʪʠʝʡ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ ʜʣʷ ʝʛʦ ʵʢʠʧʘʞʘ.  

ɹʝʟʫʩʣʦʚʥʦ, ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦ-

ʤʫ ʠ ʧʣʘʚʘʪʝʣʴʥʦʤʫ ʮʝʥʟʫ ʵʢʠʧʘʞʝʡ ʩʫʜʦʚ, ʠʭ ʦʧʳʪʫ ʤʦʨʩʢʦʡ ʧʨʘʢʪʠʢʠ, 

ʥʘ ʢʦʪʦʨʦʤ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʦʣʞʥʳ ʦʩʥʦʚʳʚʘʪʴʩʷ ʢʣʶʯʝʚʳʝ ʧʨʦʝʢʪʥʳʝ 

ʨʝʰʝʥʠʷ ʜʣʷ ʚʩʝʭ ʥʦʚʳʭ ʩʫʜʦʚ, ʠ ʚʧʦʩʣʝʜʩʪʚʠʠ ʤʝʪʦʜʳ ʜʦʩʪʠʞʝʥʠʷ 

ʥʘʠʚʳʩʰʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʦʨʩʢʠʭ ʧʨʦʤʳʩʣʦʚʳʭ ʨʘʙʦʪ, ʩʧʘʩʘʪʝʣʴʥʳʭ 

ʦʧʝʨʘʮʠʡ ʠʣʠ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʦʙʩʪʘʥʦʚʢʦʡ ʥʘ ʤʦʨʝ ʚ ʥʘʚʠʛʘʮʠʦʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʜʘʣʥɹʝʚʦʩʪʦʯʥʳʭ ʤʦʨʝʡ ʈʦʩʩʠʠ: ʩ ʚʝʪʨʘʤʠ ʙʦʣʝʝ 30 ʤ/ʩ; ʢʨʫʧ-
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ʥʳʤʠ ʧʨʦʛʨʝʩʩʠʚʥʳʤʠ ʚʦʣʥʘʤʠ ʚʳʩʦʪʦʡ ʙʦʣʝʝ 10 ʤ ʠ ʢʨʫʪʠʟʥʦʡ ʬʨʦʥʪʘ 

ʜʦ 30Á, ʩ ʧʝʨʠʦʜʦʤ 6ï8 ʩ ʚ ʆʭʦʪʩʢʦʤ ʠ ʗʧʦʥʩʢʦʤ ʤʦʨʷʭ, ʠ ʜʦ 15 ʩ ï ʚ 

ʊʠʭʦʤ ʦʢʝʘʥʝ; ʘ ʪʘʢʞʝ ʨʝʛʫʣʷʨʥʳʤ ʧʨʦʷʚʣʝʥʠʝʤ ʩʪʦʷʯʠʭ ʜʝʚʷʪʳʭ ʚʘʣʦʚ 

ʩ ʢʨʫʪʠʟʥʦʡ ʛʨʝʙʥʷ ʙʦʣʝʝ 45Á.  

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʚʩʝʧʦʛʦʜʥʦʛʦ ʚʝʜʝʥʠʷ ʨʘʙʦʪ ʥʘ ʤʦʨʝ ʩʚʷʟʘʥʘ ʩ 

ʢʦʤʬʦʨʪʥʦʩʪʴʶ ʙʳʪʦʚʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʵʢʠʧʘʞʘ ʧʦ ʧʣʘʚʥʦʩʪʠ ʠ ʤʘʣʦʩʪʠ 

ʰʪʦʨʤʦʚʦʡ ʢʘʯʢʠ; ʩ ʫʨʦʚʥʝʤ ʟʘʱʠʱʝʥʥʦʩʪʠ ʧʘʣʫʙʥʦʡ ʢʦʤʘʥʜʳ ʦʪ 

ʰʢʚʘʣʦʚ ʠ ʩʝʚʝʨʥʳʭ ʣʝʜʝʥʷʱʠʭ ʚʝʪʨʦʚ; ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʙʦʛʨʝʚʘ ʧʦ-

ʤʝʱʝʥʠʡ ʜʣʷ ʩʫʜʦʚʳʭ ʩʣʫʞʙ ʠ ʧʘʣʫʙʥʳʭ ʢʦʤʘʥʜ ʚ ʟʠʤʥʠʭ ʨʳʙʦʧʨʦʤʩr-

ʣʦʚʳʭ ʠ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʠʭ ʵʢʩʧʝʜʠʮʠʷʭ. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʮʝʣʠ ʧʨʦʝʢʪ-

ʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʫʚʷʟʳʚʘʶʪʩʷ ʩ ʥʘʚʠʛʘʮʠʦʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʦ ʭʦʜ-

ʢʦʩʪʠ ʧʨʦʠʟʚʦʣʴʥʤrʠ ʢʫʨʩʘʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʰʪʦʨʤʦʚʦʛʦ ʚʦʣʥʝʥʠʷ ʠ 

ʚʝʪʨʘ; ʩ ʧʦʩʪʨʦʝʥʠʝʤ ʧʨʘʢʪʠʯʥʳʭ ʩʭʝʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩ ʠ ʦʙʲʝʤʦʚ 

ʩʫʜʦʚʳʭ ʦʪʩʝʢʦʚ, ʩ ʫʜʦʙʥʳʤʠ ʚʳʭʦʜʘʤʠ ʥʘ ʨʘʙʦʯʠʝ ʧʘʣʫʙʳ; ʠ ʩ ʧʦʩʣʝ-

ʜʫʶʱʠʤ ʨʝʰʝʥʠʝʤ ʤʥʦʞʝʩʪʚʘ ʠʥʞʝʥʝʨʥʳʭ ʟʘʜʘʯ ʧʦ ʩʦʛʣʘʩʦʚʘʥʠʶ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʜʣʷ ʚʝʜʝʥʠʷ ʤʦʨʩʢʠʭ ʨʘʙʦʪ ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 

ʧʦʚʩʝʜʥʝʚʥʳʭ ʙʳʪʦʚʳʭ ʟʘʙʦʪ ʵʢʠʧʘʞʘ.  

ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʨʝʜʥʝʰʠʨʦʪʥʦʡ ʥʘʚʠʛʘʮʠʠ ʪʝʧʣʳʭ ʤʦʨʝʡ, ɼʘʣʴʥʝʤʫ 

ɺʦʩʪʦʢʫ ʈʦʩʩʠʠ ʪʨʝʙʫʶʪʩʷ ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʩʫʜʘ ʜʣʷ ʦʩʦʙʳʭ 

ʰʪʦʨʤʦʚʳʭ ʠ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʡ ʧʣʘʚʘʥʠʷ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʧʦʪʝʨʴ ʭʦʜʦʚʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʘʢʪʠʚʥʦʝ 

ʰʪʦʨʤʦʚʘʥʠʝ ʠʣʠ ʦʞʠʜʘʥʠʝ ʫ ʤʦʨʷ ʭʦʨʦʰʝʡ ʧʦʛʦʜʳ. ʌʘʢʪʠʯʝʩʢʦʝ ʦʪ-

ʩʫʪʩʪʚʠʝ ʧʦʨʪʦʚ-ʫʙʝʞʠʱ ʦʧʨʝʜʝʣʷʝʪ ʛʣʘʚʥʦʝ ʪʨʝʙʦʚʘʥʠʝ ʢʦ ʚʩʝʤ ʜʘʣʴ-

ʥʝʚʦʩʪʦʯʥʳʤ ʢʦʨʘʙʣʷʤ ʠ ʩʫʜʘʤ: ʵʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝʧʨʝʨʳʚʥʦʛʦ ʠ ʚʩʝʧʦ-

ʛʦʜʥʦʛʦ ʚʝʜʝʥʠʷ ʧʨʦʤʳʩʣʦʚʳʭ, ʩʧʘʩʘʪʝʣʴʥʳʭ ʠʣʠ ʧʦʠʩʢʦʚʳʭ ʦʧʝʨʘʮʠʡ ʚ 

ʦʪʢʨʳʪʦʤ ʤʦʨʝ, ʪʘʢ ʢʘʢ ʚʩʝ ʩʘʭʘʣʠʥʦ-ʢʫʨʠʣʴʩʢʠʝ ʧʦʨʪʦʧʫʥʢʪʳ ʠ ʨʳʙʘʮ-

ʢʠʝ ʧʦʨʪʳ-ʢʦʚʰʠ ʜʘʶʪ ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʧʦʜʭʦʜʳ ʢ ʧʨʠʯʘʣʘʤ ʪʦʣʴʢʦ ʚ 

ʪʠʭʫʶ ʧʦʛʦʜʫ ʠ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʰʪʦʨʤʦʚʳʭ ʧʨʝʜʫʧʨʝʞʜʝʥʠʡ. 

ɺ ʨʘʟʚʠʪʠʝ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʧʨʦʝʢʪʥʳʭ ʧʨʝʜʧʦʩʳʣʦʢ ʢ ʦʟʥʘʯʝʥ-

ʥʳʤ ʢʣʘʩʩʘʤ ʢʦʨʘʙʣʝʡ ʠ ʩʫʜʦʚ [20], ʩʦʦʙʨʘʟʥʦ ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʦʙʦʙʱʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʦʨʝʭʦʜʥʳʤ ʢʘʯʝ-

ʩʪʚʘʤ: 

ï ʪʨʘʥʩʧʦʨʪʥʳʝ, ʩʧʘʩʘʪʝʣʴʥʳʝ ʠ ʨʳʙʦʣʦʚʥʳʝ ʩʫʜʘ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ 

ʭʦʜʢʦʩʪʴʶ ʣʶʙʳʤʠ ʢʫʨʩʘʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʰʪʦʨʤʦʚʦʛʦ ʚʦʣʥʝʥʠʷ ʠ ʚʝʪ-

ʨʘ; ʧʨʠ ʦʙʷʟʘʪʝʣʴʥʦʡ ʩʪʘʙʠʣʠʟʘʮʠʠ ʢʘʯʢʠ ʜʣʷ ʩʦʭʨʘʥʥʦʩʪʠ ʢʨʝʧʣʝʥʠʡ 
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ʛʨʫʟʘ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʚʝʜʝʥʠʷ ʧʘʣʫʙʥʳʭ ʨʘʙʦʪ ʚ ʣʶʙʳʭ ʧʦ-

ʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ; 

ï ʩʫʜʘ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʠ ʧʘʪʨʫʣʴʥʦʡ ʩʣʫʞʙʳ ʜʦʣʞʥʳ ʙʳʪʴ 

ʫʩʪʦʡʯʠʚʳʤʠ ʥʘ ʰʪʦʨʤʦʚʦʤ ʢʫʨʩʝ, ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʘʢʪʠʚʥʦ ʤʘʥʝʚ-

ʨʠʨʦʚʘʪʴ ʚ ʣʶʙʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ; 

ï ʚʩʝ ʢʣʘʩʩʳ ʩʫʜʦʚ ʜʦʣʞʥʳ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴʩʷ ʧʦ ʫʩʣʦʚʠʷʤ ʤʠʥʠ-

ʤʫʤʘ ʢʠʣʝʚʦʡ ʢʘʯʢʠ ʠ ʥʝʟʘʣʠʚʘʝʤʦʩʪʠ ʢʦʨʤʦʚʦʡ ʨʘʙʦʯʝʡ ʧʘʣʫʙʳ ʥʘ ʭʦ-

ʜʫ ʚʧʝʨʝʜ ʧʦʜ ʛʣʘʚʥʳʤʠ (ʤʘʨʰʝʚʳʤʠ) ʜʚʠʛʘʪʝʣʷʤʠ, ʚʦʟʤʦʞʥʦ ʧʨʠ ʠʟ-

ʙʳʪʦʯʥʦʡ ʟʘʣʠʚʘʝʤʦʩʪʠ, ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʘʯʢʝ ʠ ʨʳʩʢʘʥʠʠ ʚ ʥʦʩʦʚʦʡ ʦʢʦ-

ʥʝʯʥʦʩʪʠ ʢʦʨʧʫʩʘ; 

ï ʧʦʣʦʞʠʤ ʪʘʢʞʝ, ʯʪʦ ʙʝʟʫʩʣʦʚʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʘʚʘʨʠʡʥʦʛʦ 

ʰʪʦʨʤʦʚʘʥʠʷ ʙʝʟ ʭʦʜʘ ʥʝ ʩʫʱʝʩʪʚʝʥʥʘ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʜʦ-

ʩʪʦʪʦʯʥʦ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʵʢʠʧʘʞʘ, ʚ ʙʦʨʴʙʝ ʟʘ ʞʠʚʫʯʝʩʪʴ ʩʫʜʥʘ 

ʦʙʷʟʘʥʥʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʴ ʘʢʪʠʚʥʳʝ ʜʝʡʩʪʚʠʷ ʧʦ ʫʩʪʘʥʦʚʢʝ ʰʪʦʨʤʦʚʳʭ 

ʧʘʨʫʩʦʚ ʠ ʧʣʘʚʫʯʠʭ ʷʢʦʨʝʡ. 

ʅʘ ʧʨʘʢʪʠʢʝ ʵʪʦ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʟʘʜʘʯʠ ʘʵʨʦʛʠʜʨʦʤʝʭʘʥʠʢʠ ʢʦ-

ʨʘʙʣʷ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʛʦ ʰʪʦʨʤʦʚʦʛʦ ʚʦʣʥʝʥʠʷ ʠ ʚʝʪʨʘ, ʩ ʮʝʣʝʚʳʤ 

ʬʫʥʢʮʠʦʥʘʣʦʤ ʥʘ ʜʦʩʪʠʞʝʥʠʝ: 1 ï ʭʦʜʢʦʩʪʠ; 2 ï ʩʪʘʙʠʣʠʟʘʮʠʠ ʢʦʨʧʫʩʘ; 

3 ï ʚʦʟʤʦʞʥʦʩʪʠ ʚʝʜʝʥʠʷ ʧʘʣʫʙʥʳʭ ʨʘʙʦʪ ʙʝʟ ʧʦʛʦʜʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ. ʆʙʦʙʱʝʥʥʳʝ ʧʨʦʝʢʪʥʳʝ ʨʝʰʝʥʠʷ ʩʚʦʜʷʪʩʷ ʢ ʩʣʝʜʫ-

ʶʱʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʠ ʦʙʱʝʢʦʨʘʙʝʣʴʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ: 

1. ʋʤʝʥʴʰʝʥʠʝ ʧʣʦʱʘʜʠ, ʧʦʧʝʨʝʯʥʦʛʦ ʠ ʧʨʦʜʦʣʴʥʦʛʦ ʤʦʤʝʥʪʦʚ 

ʠʥʝʨʮʠʠ ʜʝʡʩʪʚʫʶʱʝʡ ʚʘʪʝʨʣʠʥʠʠ ʠ ʟʘʦʩʪʨʝʥʠʝ ʝʝ ʚ ʦʢʦʥʝʯʥʦʩʪʷʭ ʜʣʷ 

ʫʤʝʥʴʰʝʥʠʷ ʩʠʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ ʠ ʩʦʭʨʘʥʝʥʠʷ ʭʦʜ-

ʢʦʩʪʠ ʧʨʠ ʤʘʣʦʡ ʢʠʣʝʚʦʡ ʢʘʯʢʝ. 

2. ʉʫʱʝʩʪʚʝʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʥʘʜʚʦʜʥʳʭ ʦʙʲʝʤʦʚ ʢʦʨʧʫʩʘ ʚ ʦʢʦ-

ʥʝʯʥʦʩʪʷʭ, ʟʘʚʘʣ ʰʪʝʚʥʝʡ ʠ ʙʦʨʪʘ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ ʥʘ ʫʨʦʚʥʝ 

ʜʝʡʩʪʚʫʶʱʝʡ ʚʘʪʝʨʣʠʥʠʠ, ʯʪʦ ʩʪʘʙʠʣʠʟʠʨʫʝʪ ʭʦʜ ʚ ʨʝʞʠʤʝ ʧʨʦʨʝʟʘʥʠʷ 

ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ. 

3. ʀʩʢʣʶʯʝʥʠʝ ʨʘʟʚʘʣʘ ʙʦʨʪʦʚ ʠ ʰʠʨʦʢʦʡ ʥʝʧʨʝʨʳʚʥʦʡ ʚʝʨʭʥʝʡ 

ʧʘʣʫʙʳ, ʯʪʦ ʧʨʝʜʦʪʚʨʘʪʠʪ ʯʨʝʟʤʝʨʥʫʶ ʢʘʯʢʫ ʩ ʫʜʘʨʘʤʠ ʚʦʣʥ ʧʦ ʙʦʨʪʘʤ ʠ 

ʧʘʣʫʙʘʤ ʠ ʩʦʟʜʘʩʪ ʫʩʣʦʚʠʷ ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʭʦʜʦʤ ʚ ʰʪʦʨʤʦ-

ʚʳʭ ʫʩʣʦʚʠʷʭ, ʘ ʪʘʢʞʝ ʩʥʠʤʝʪ ʦʩʪʨʦʪʫ ʧʨʦʙʣʝʤʳ ʙʦʨʴʙʳ ʩ ʦʙʣʝʜʝʥʝʥʠ-

ʝʤ. 
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ʋʢʘʟʘʥʥʳʝ ʧʨʘʚʠʣʘ ʥʝ ʧʨʦʪʠʚʦʨʝʯʘʪ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʦʩʪʨʦʝʥʠʷʤ 

ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʧʨʠ ʦʧʪʠʤʠʟʘʮʠʠ ʦʙʱʝʠʥʞʝʥʝʨʥʳʭ ʠ ʥʘʚʠʛʘʮʠʦʥʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʝʨʩʧʝʢʪʠʚʥʦʤʫ ʢʦʨʘʙʣʶ ʧʦʚʳʰʝʥʥʦʡ ʤʦʨʝʭʦʜʥʦʩʪʠ: 

ï ʭʦʜʢʦʩʪʴ ʥʘ ʩʧʦʢʦʡʥʦʡ ʚʦʜʝ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʦʩʪʨʳʤʠ ʥʦʩʦʚʳʤʠ 

ʚʘʪʝʨʣʠʥʠʷʤʠ ʩ ʙʫʣʴʙʦʚʳʤʠ ʦʙʚʦʜʘʤʠ ʠ ʦʢʨʫʛʣʳʤʠ ʰʧʘʥʛʦʫʪʘʤʠ ʚ 

ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ, ʚʤʝʱʘʶʱʠʤʠ ʥʘʠʙʦʣʴʰʠʡ ʦʙʲʝʤ ʚ ʤʠʥʠʤʘʣʴ-

ʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʩʫʜʦʚʦʡ ʦʙʰʠʚʢʠ; 

ï ʠʩʢʣʶʯʝʥʠʝ ʦʪʨʳʚʘ ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ ʚ ʨʘʡʦʥʝ ʨʫʣʷ ʠ ʜʚʠʞʠʪʝ-

ʣʝʡ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʢʨʝʡʩʝʨʩʢʦʡ ʢʦʨʤʳ ʩ ʧʣʘʚʥʳʤʠ ʢʦʨʤʦʚʳʤʠ ʨʳ-

ʙʠʥʘʤʠ ʥʘ ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʯʝʨʪʝʞʝ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤʠ ʤʘʣʦʩʪʠ ʛʨʘʜʠʝʥ-

ʪʦʚ ʠ ʟʘʚʠʭʨʝʥʥʦʩʪʠ ʧʦʪʦʢʘ ʚ ʟʦʥʝ ʜʝʡʩʪʚʠʷ ʜʚʠʞʠʪʝʣʝʡ; 

ï ʧʨʦʭʦʜʠʤʦʩʪʴ ʚʦ ʣʴʜʘʭ ʚ ʘʚʪʦʥʦʤʥʦʤ ʧʣʘʚʘʥʠʠ ʤʦʞʝʪ ʙʳʪʴ 

ʫʣʫʯh ʝʥʘ ʚ ʨʝʞʠʤʝ ʨʘʟʨʝʟʘʥʠʷ ʠ ʧʦʜʣʘʤʳʚʘʥʠʷ ʣʝʜʦʚʳʭ ʧʦʣʝʡ ʩʥʠʟʫ, 

ʯʪʦ ʦʪʯʘʩʪʠ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ ʣʝʜʦʚʦʡ ʟʘʱʠʪʳ ʜʚʠʞʠʪʝʣʝʡ. 

ʈʳʙʦʧʨʦʤʳʩʣʦʚʳʝ ʘʢʚʘʪʦʨʠʠ ʯʘʩʪʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʤʘʣʳʤʠ ʛʣʫ-

ʙʠʥʘʤʠ ʤʦʨʩʢʠʭ ʙʘʥʦʢ ʠ ʰʝʣʴʬʦʚʳʭ ʤʝʣʢʦʚʦʜʠʡ, ʛʜʝ ʰʪʦʨʤʦʚʳʝ ʦʧʘʩ-

ʥʦʩʪʠ ʫʩʫʛʫʙʣʷʶʪʩʷ ʜʣʠʥʥʦʚʦʣʥʦʚʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʫʨʦʚʥʷ ʤʦʨʷ, ʚʦʣ-

ʥʘʤʠ-ʫʙʠʡʮʘʤʠ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʤʠ ʪʝʯʝʥʠʷʤʠ, ʚʦʟʥʠʢʘʶʱʠʤʠ ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ ʠ ʚʦʣʥ ʟʳʙʠ, ʧʨʠ ʠʭ ʘʢʪʠʚʥʦʡ ʠʥ-

ʪʝʨʬʝʨʝʥʮʠʠ, ʜʠʩʧʝʨʩʠʦʥʥʳʤ ʨʦʩʪʦʤ ʧʝʨʠʦʜʦʚ ʠ ʩʪʨʘʪʠʬʠʢʘʮʠʝʡ ʧʣʦʪ-

ʥʦʩʪʠ ʚʦʜʳ ʚʙʣʠʟʠ ʫʩʪʴʝʚ ʨʝʢ ʠ ʚ ʟʦʥʘʭ ʧʦʜʲʝʤʘ ʜʦʥʥʳʭ ʚʦʜ. ʉʪʦʣʴ ʥʝ-

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʫʟʢʦʩʪʷʭ, ʚ 

ʤʝʩʪʘʭ ʷʢʦʨʥʳʭ ʩʪʦʷʥʦʢ, ʥʘ ʨʝʡʜʘʭ ʠ ʥʘ ʧʦʜʭʦʜʘʭ ʢ ʚʦʨʦʪʘʤ ʤʦʨʩʢʠʭ 

ʧʦʨʪʦʚ, ʛʜʝ ʦʧʘʩʥʦʩʪʴ ʤʦʨʝʧʣʘʚʘʥʠʷ ʥʝ ʠʩʢʣʶʯʘʝʪʩʷ ʜʘʞʝ ʧʨʠ ʫʤʝʨʝʥ-

ʥʳʭ ʚʝʪʨʘʭ ʠ ʜʣʠʥʥʦʚʦʣʥʦʚʳʭ ʦʪʢʣʠʢʘʭ ʧʨʠʙʨʝʞʴʷ ʥʘ ʜʘʣʝʢʠʝ ʰʪʦʨʤʘ. 

ʇʦʩʣʝʜʥʝʝ ʟʘʤʝʯʘʥʠʝ ʦʯʝʥʴ ʚʘʞʥʦʝ, ʪʘʢ ʢʘʢ ʥʝʚʦʟʤʦʞʥʦ ʥʘʡʪʠ 

ʦʙʦʩʥʦʚʘʥʥʳʝ ʧʨʦʝʢʪʥʳʝ ʨʝʰʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʦʛʣʘ-

ʩʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʳʭ ʨʝʞʠʤʦʚ ʧʣʘʚʘʥʠʷ ʚ ʰʪʦʨʤʦʚʳʭ ʫʩʣʦʚʠʷʭ ʤʝʣʢʦʚʦ-

ʜʴʷ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢʘʞʜʳʡ ʧʨʦʝʢʪ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʣʠ ʧʝʨʩʧʝʢʪʠʚ-

ʥʳʭ ʩʫʜʦʚ ʜʦʣʞʝʥ ʧʨʦʭʦʜʠʪʴ ʢʦʤʧʣʝʢʩ ʤʦʨʝʭʦʜʥʳʭ ʠʩʧʳʪʘʥʠʡ ʩ ʪʝʣʝ-

ʫʧʨʘʚʣʷʝʤʳʤʠ ʦʧʳʪʦʚʳʤʠ ʤʦʜʝʣʷʤʠ ʚ ʧʨʠʙʦʡʥʦʡ ʟʦʥʝ ʥʘ ʤʝʣʢʦʚʦʜʴʝ, ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʥʘʩʪʘʚʣʝʥʠʷʭ ʩʫʜʦʚʦʜʠʪʝ-

ʣʷʤ ʠ ʚ ʘʣʛʦʨʠʪʤʘʭ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʫʩʢʦʨʝʥʥʦʛʦ 

ʚʳʚʦʜʘ ʩʫʜʥʘ ʥʘ ʛʣʫʙʦʢʫʶ ʚʦʜʫ. 
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ʇʦʣʘʛʘʷʩʴ ʥʘ ʠʟʙʳʪʦʯʥʫʶ ʵʥʝʨʛʦʦʨʫʞʝʥʥʦʩʪʴ, ʩʫʜʥʦ ʦʙʨʝʪʘʝʪ 

ʪʝʭʥʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʡ ʥʘʧʦʨ ʜʚʠʞʠʪʝʣʝʡ ʜʣʷ 

ʘʢʪʠʚʥʦʛʦ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ ʥʘ ʰʪʦʨʤʦʚʦʤ ʢʫʨʩʝ ʠʣʠ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ 

ʫʢʣʦʥʝʥʠʷ ʦʪ ʚʩʪʨʝʯ ʩ ʪʘʡʬʫʥʘʤʠ, ʝʩʣʠ ʧʨʠ ʵʪʦʤ ʟʘʙʳʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʨʝʡʩʦʚʳʭ ʟʘʜʘʥʠʡ ʠ ʥʘ ʧʫʪʠ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʛʦ ʜʨʝʡ-

ʬʘ ʚ ʩʪʦʣʴ ʘʢʪʠʚʥʦʤ ʰʪʦʨʤʦʚʦʤ çʧʨʦʩʪʦʝè ʥʝ ʦʢʘʞʫʪʩʷ ʧʨʠʙʨʝʞʥʳʝ 

ʩʢʘʣʳ ʠ ʜʨʫʛʠʝ ʥʘʚʠʛʘʮʠʦʥʥʳʝ ʦʧʘʩʥʦʩʪʠ. 

ʉʫʜʘ ʧʦʚʳʰʝʥʥʦʡ ʰʪʦʨʤʦʚʦʡ ʤʦʨʝʭʦʜʥʦʩʪʠ, ʩʧʦʩʦʙʥʳʝ ʢ ʤʘʥʝʚ-

ʨʠʨʦʚʘʥʠʶ ʧʨʦʠʟʚʦʣʴʥʳʤʠ ʰʪʦʨʤʦʚʳʤʠ ʭʦʜʘʤʠ ʠ ʢʫʨʩʘʤʠ ʧʨʠ ʥʦʤʠ-

ʥʘʣʴʥʦʡ (ʠʣʠ ʤʠʥʠʤʘʣʴʥʦʡ) ʵʥʝʨʛʦʚʦʦʨʫʞʝʥʥʦʩʪʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʦʩʚʦ-

ʙʦʞʜʘʶʪʩʷ ʦʪ ʯʨʝʟʤʝʨʥʳʭ ʨʘʩʭʦʜʦʚ ʥʘ ʪʦʧʣʠʚʦ ʠ ʩʦʜʝʨʞʘʥʠʝ ʛʣʘʚʥʳʭ 

ʜʚʠʛʘʪʝʣʝʡ, ʯʪʦ, ʢʘʢ ʤʠʥʠʤʫʤ, ʩ ʧʨʠʙʳʣʴʶ ʧʦʢʨʳʚʘʝʪ ʝʜʠʥʦʨʘʟʦʚʳʝ 

ʨʘʩʭʦʜʳ ʮʝʣʝʚʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʤʦʨʝʭʦʜʥʳʭ ʠʩʧʳʪʘʥʠʡ ʠ ʜʦʙʨʦʪʥʦʡ 

ʧʦʩʪʨʦʡʢʠ ʩʫʜʦʚ ʜʣʷ ʨʘʙʦʪʳ ʚ ʩʝʚʝʨʥʳʭ ʰʠʨʦʪʘʭ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʤʦ-

ʨʝʡ. 

ȿəɔɎɑɜɝɌɗɨəɚɑ ɞɜɌəɝɛɚɜɞəɚɑ ɝɟɐəɚ 

ʇʘʪʝʥʪ ˉ RU-260 3709-C1. 

ʉʘʤʦʡ ʧʝʨʚʦʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ʦʨʠʛʠʥʘʣʴʥʳʭ ʦʙʚʦ-

ʜʦʚ ʤʦʜʝʣʠ ʄʀɼɺ ʩʪʘʣ ʧʨʦʝʢʪ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʫʜʥʘ, ʩʦ-

ʟʜʘʥʥʳʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʨʦʮʝʩʩʝ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʩʨʘʚʥʠʪʝʣʴ-

ʥʳʭ ʤʦʨʝʭʦʜʥʳʭ ʠʩʧʳʪʘʥʠʡ. 

ɿʘʜʘʥʠʝʤ ʮʝʣʝʚʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʨʝʙʦʚʘʥʠʝ ʙʝʟ-

ʫʩʣʦʚʥʦʛʦ ʩʦʭʨʘʥʝʥʠʷ ʭʦʜʢʦʩʪʠ ʚ ʣʶʙʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ, ʧʨʠ ʵʪʦʤ 

ʥʘ ʠʥʪʝʥʩʠʚʥʦʤ ʰʪʦʨʤʦʚʦʤ ʚʦʣʥʝʥʠʠ ʩʫʜʥʦ ʜʦʣʞʥʦ ʠʩʧʳʪʳʚʘʪʴ ʤʠʥʠ-

ʤʘʣʴʥʳʝ ʚʝʨʪʠʢʘʣʴʥʦ-ʧʦʩʪʫʧʘʪʝʣʴʥʳʝ ʫʩʢʦʨʝʥʠʷ ʚ ʦʢʦʥʝʯʥʦʩʪʷʭ, ʧʣʘʚ-

ʥʦʩʪʴ ʠ ʫʤʝʨʝʥʥʦʩʪʴ ʢʘʯʢʠ ʚ ʮʝʣʦʤ ʥʝ ʜʦʣʞʥʘ ʧʨʠʚʦʜʠʪʴ ʢ ʦʧʘʩʥʦʩʪʠ 

ʩʤʝʱʝʥʠʷ ʪʷʞʝʣʳʭ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʣʘʙʦ ʟʘʢʨʝʧʣʝʥʥʳʭ ʛʨʫʟʦʚ ʚ ʪʨʶʤʘʭ 

ʠʣʠ ʥʘ ʚʝʨʭʥʝʡ ʧʘʣʫʙʝ ʤʥʦʛʦʮʝʣʝʚʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʫʜʥʘ. 

ɻʠʧʦʪʝʪʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʥʝ ʦʪʤʝʯʘʝʪʩʷ ʷʚʥʳʤʠ ʧʨʦʪʠʚʦʨʝʯʠʷʤʠ ʩʦ-

ʛʣʘʩʦʚʘʥʠʷ ʦʙʱʝʘʨʭʠʪʝʢʪʫʨʥʳʭ ʨʝʰʝʥʠʡ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʝʞʠʤʦʚ 

ʜʣʷ ʤʥʦʛʦʮʝʣʝʚʦʛʦ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʫʜʥʘ, ʜʦʧʫʩʢʘʶʱʝʛʦ 

ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʛʨʫʟʦʦʙʨʘʙʦʪʢʠ (ʈʠʩ. 66), ʢʘʢ: ʚʝʨʪʠʢʘʣʴʥʘʷ ʘʚʪʦ-

ʥʦʤʥʘʷ ʠʣʠ ʧʦʨʪʦʚʘʷ ʧʦʛʨʫʟʢʘ ʢʦʥʪʝʡʥʝʨʦʚ ʠ ʛʝʥʝʨʘʣʴʥʳʭ ʛʨʫʟʦʚ ʯʝʨʝʟ 

ʧʘʣʫʙʥʳʝ ʣʶʢʠ; ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʧʦʛʨʫʟʢʘ ʥʘʢʘʪʥʳʭ ʛʨʫʟʦʚ, ʘʚʪʦʤʦʙʠʣʝʡ 
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ʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʚʘʛʦʥʦʚ ʯʝʨʝʟ ʢʦʨʤʦʚʦʡ ʩʣʠʧ; ʘ ʪʘʢʞʝ ʧʨʠʝʤ ʥʘ 

ʙʦʨʪʫ ʧʘʩʩʘʞʠʨʦʚ, ʨʘʟʤʝʱʘʝʤʳʭ ʚ ʢʘʶʪʘʭ ʥʦʩʦʚʦʛʦ ʦʪʩʝʢʘ ʢʦʨʧʫʩʘ ʠʣʠ 

ʚ ʢʦʨʤʦʚʦʡ ʥʘʜʩʪʨʦʡʢʝ. 

 

ʈʠʩ. 66. ʋʥʠʚʝʨʩʘʣʴʥʦʝ ʤʥʦʛʦʮʝʣʝʚʦʝ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʫʜʥʦ ʧʦʚʳʰʝʥʥʦʡ 

ʰʪʦʨʤʦʚʦʡ ʤʦʨʝʭʦʜʥʦʩʪʠ (ʧʦʜʦʙʥʦ ʩʪʘʨʠʥʥʦʡ ʛʘʣʝʨʝ), ʠ ʧʨʠʥʠʤʘʶɦ ʝʝ ʜʦ 

560 ʩʪʘʥʜʘʨʪʥʳʭ 20-ʬʫʪʦʚʳʭ ʢʦʥʪʝʡʥʝʨʦʚ, ʠ ʜʦʧʫʩʢʘʶʱʝʝ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ 

ʦʙʨʘʙʦʪʢʫ ʛʨʫʟʦʚ. L  MAX  = 171,6 ʤ; L  KWL = 160 ʤ; B MAX  = 26 ʤ; B KWL = 20 ʤ; 

B Deck = 20,5 ʤ; T = 10 ʤ (ʩ ʢʠʣʝʤ = 11 ʤ); d = 0,716; W = 25 168 ʤ
3
; 

S = 5 343 ʤ
2
. ʉʫʜʥʦ ʩʧʦʩʦʙʥʦ ʜʝʨʞʘʪʴʩʷ ʥʘ ʰʪʦʨʤʦʚʦʤ ʢʫʨʩʝ ʧʨʠ ʤʘʣʦʤʦʱ-

ʥʳʭ ʜʚʠʛʘʪʝʣʷʭ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʪʷʛʘ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʨʝʚʥʠʤ ʚʝʩʣʘʤ-

ʧʣʘʚʥʠʢʘʤ. 

ʂʘʢ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʫʜʥʦ ʜʣʷ ʛʝʥʝʨʘʣʴʥʳʭ ʛʨʫʟʦʚ ʥʦʚʳʡ ʧʨʦʝʢʪ ʥʝ 

ʥʘʨʫʰʘʝʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʢʘʥʦʥʦʚ ʦʙʱʝʢʦʨʘʙʝʣʴʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ, ʚ ʥʝʤ 

ʩʦʭʨʘʥʝʥʳ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʫʥʠ-

ʚʝʨʩʘʣʴʥʦʛʦ ʩʫʜʥʘ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʭʦʨʦh ʝʡ ʰʪʦʨʤʦʚʦʡ ʭʦʜʢʦʩʪʠ, ʧʨʠ 

ʤʘʣʦʡ ʢʘʯʢʝ ʢʦʨʧʫʩʘ, ʜʦʩʪʘʪʦʯʥʦ ʣʠʰʴ ʧʦʞʝʨʪʚʦʚʘʪʴ ʩʚʦʙʦʜʥʳʤʠ ʦʙʲʝ-

ʤʘʤʠ ʙʦʨʪʦʚʳʭ ʥʘʜʚʦʜʥʳʭ ʪʚʠʥʜʝʢʦʚ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʢʦʤʧʝʥʩʘʮʠʠ ʧʦʪʝ-
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ʨʷʥʥʳʭ ʦʙʲʝʤʦʚ ʠ ʩʦʭʨʘʥʝʥʠʷ ʙʦʣʴʰʦʡ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ (ʢʘʢ ʢʦʵʬʬʠ-

ʮʠʝʥʪʘ ʦʙʱʝʡ ʧʦʣʥʦʪʳ ʢʦʨʧʫʩʘ), ʢ ʧʨʠʤʝʨʫ: ʫʚʝʣʠʯʠʪʴ ʦʙʱʫʶ ʧʦʣʥʦʪʫ 

ʢʦʨʧʫʩʘ ʩ ʧʦʤʦʱʴʶ ʦʙʲʝʤʥʦʛʦ ʥʦʩʦʚʦʛʦ ʙʫʣʙɹʘ. 

ɹʣʠʞʘʡʰʠʤ ʠʩʪʦʨʠʯʝʩʢʠʤ ʧʨʦʪʦʪʠʧʦʤ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʫʜʥʘ ʩʪʘ-

ʥʦʚʠʪʩʷ ʜʨʝʚʥʷʷ ʛʘʣʝʨʘ ʩ ʥʦʩʦʚʳʤ ʪʘʨʘʥʦʤ ʠ ʥʘʚʠʩʘʶʱʠʤ ʥʘʜ ʚʦʜʦʡ 

ʶʪʦʤ ʠ ʢʦʨʤʦʚʳʤ ʧʦʜʟʦʨʦʤ. ɸʩʩʠʤʝʪʨʠʯʥʳʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʠʜʝʣʴ-

ʰʧʘʥʛʦʫʪʘ ʦʙʚʦʜʳ ʩʣʫʞʘʪ ʩʪʘʙʠʣʠʟʘʮʠʠ ʢʘʯʢʠ ʚ ʥʦʩʦʚʦʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ 

ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʜʜʝʨʞʘʥʠʶ ʰʪʦʨʤʦʚʦʛʦ ʭʦʜʘ ʥʘ ʚʝʩ-

ʣʘʭ ʠ ʧʦʜ ʧʘʨʫʩʘʤʠ, ʘ ʪʘʢʞʝ ʜʦʧʫʩʢʘʶʪ ʰʪʦʨʤʦʚʘʥʠʝ ʥʘ ʢʫʨʩʝ ʥʦʩʦʤ ʥʘ 

ʚʦʣʥʫ ʧʨʠ ʤʠʥʠʤʘʣʥɹʦʡ ʪʷʛʝ ʩ ʧʦʤʦʱʴʶ ʶʣʝʥʠʷ ʢʦʨʤʦʚʳʤʠ ʚʝʩʣʘʤʠ.  

ʇʦʜʦʙʥʘʷ ʧʘʩʩʠʚʥʘʷ ʰʪʦʨʤʦʚʘʷ ʩʪʘʙʠʣʠʟʘʮʠʷ ʢʦʨʧʫʩʘ ʧʨʝʜʩʪʘʚʣʷ-

ʝʪʩʷ ʚʘʞʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʪʷʞʝʣʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʫʜʥʘ (ʈʠʩ. 66), 

ʦʙʳʯʥʦ ʥʝ ʦʙʣʘʜʘʶʱʝʛʦ ʠʟʙʳʪʦʯʥʦʡ ʤʦʱʥʦʩʪʴʶ ʜʚʠʛʘʪʝʣʝʡ, ʠ ʥʝ ʠʤʝ-

ʶʱʝʛʦ ʜʦʩʪʘʪʦʯʥʦʡ ʧʨʦʯʥʦʩʪʠ ʢʦʨʧʫʩʘ ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʧʨʦʪʠʚʦʩʪʦʥ̫ʠʷ 

ʰʪʦʨʤʦʚʦʡ ʩʪʠʭʠʠ.  

ɼʦʧʦʣʥʠʪʝʣʴʥʦ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʘʪʝʥʪʘʤʠ ʈʦʩʩʠʠ [3, 4] ʙʦʨʪ 

ʩʫʜʥʘ ʟʘʚʘʣʠʚʘʝʪʩʷ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ ʥʘ ʫʨʦʚʥʝ ʜʝʡʩʪʚʫʶʱʝʡ ʚʘ-

ʪʝʨʣʠʥʠʠ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʩʠʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ. ɼʣʷ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʘʙʦʯʝʡ ʰʠʨʠʥʳ ʧʘʣʫʙʳ ʰʧʘʥʛʦʫʪʥʳʤ ʢʦʥʪʫʨʘʤ ʚ 

ʥʘʜʚʦʜʥʦʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ ʧʨʠʜʘʝʪʩʷ ʦʙʨʘʪʥʘʷ ʢʨʠʚʠʟʥʘ, ʵʪʦ ʦʙʝʩʧʝʯʠʚʘ-

ʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʫʜʥʘ ʩ ʤʝʪʘʮʝʥʪʨʠʯʝʩʢʦʡ ʚʳʩʦʪʦʡ ʙʣʠʟ-

ʢʦʡ ʢ ʥʫʣʶ, ʦʪʯʝʛʦ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ ʩʦʙʩʪʚʝʥʥʳʡ ʧʝʨʠʦʜ ʙʦʨʪʦ-

ʚʦʡ ʢʘʯʢʠ ʩʫʜʥʘ, ʯʪʦ ʢʨʘʡʥʝ ʚʘʞʥʦ ʚʦ ʠʟʙʝʞʘʥʠʝ ʢʘʢ ʨʝʟʦʥʘʥʩʥʦʛʦ, ʪʘʢ ʠ 

ʚʳʥʫʞʜʝʥʥʦʛʦ ʩʠʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ, ʚʩʝʛʜʘ ʠʤʝʶʱʠʭ 

ʤʝʥʴʰʠʝ ʚʠʜʠʤʳʝ ʧʝʨʠʦʜʳ ʜʘʞʝ ʚ ʦʪʢʨʳʪʦʤ ʦʢʝʘʥʝ. 

ɻʠʜʨʦʩʪʘʪʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʧʦ ʪʝʦʨʝʪʠʯʝʩʢʦʤʫ ʯʝʨʪʝʞʫ (ʈʠʩ. 67, 

ʩʣʝʚʘ ʚʚʝʨʭʫ) ʧʦʢʘʟʳʚʘʶʪ ʥʘʣʠʯʠʝ ʤʠʥʠʤʫʤʦʚ ʘʧʧʣʠʢʘʪʳ ʤʝʪʘʮʝʥʪʨʘ, 

ʧʣʦʱʘʜʠ ʠ ʤʦʤʝʥʪʦʚ ʠʥʝʨʮʠʠ ʚʘʪʝʨʣʠʥʠʡ ʥʘ ʫʨʦʚʥʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ 

ʦʩʘʜʢʠ (ʩʧʨʘʚʘ). ʌʦʨʤʘʣʴʥʦ ʵʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʝʨʚʦʤʫ ʧʨʠʙʣʠʞʝʥʠʶ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʩʥʠʞʝʥʠʷ ʚʥʝʰʥʝʛʦ ʩʠʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ 

ʥʘ ʢʦʨʧʫʩ ʩʫʜʥʘ, ʧʨʦʷʚʣʷʶʱʝʛʦʩʷ ʧʨʠ çʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʭè ʥʘʢʣʦʥʘʭ 

ʚʟʚʦʣʥʦʚʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʷ. 
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ʈʠʩ. 67. ʂʨʠʚʳʝ ʵʣʝʤʝʥʪʦʚ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʯʝʨʪʝʞʘ (ʩʧʨʘʚʘ) ʠ ʜʠʘʛʨʘʤʤʳ ʩʪʘ-

ʪʠʯʝʩʢʦʡ ʦʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠ ʬʠʢʩʠʨʦʚʘʥʥʦʤ ʧʦʣʦʞʝʥʠʠ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʥʘ ʘʧ-

ʧʣʠʢʘʪʝ Zg = Zʤ ʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʦʩʘʜʢʝ (ʩʣʝʚʘ ʚʥʠʟʫ) ʜʣʷ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ 

ʤʥʦʛʦʮʝʣʝʚʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʫʜʥʘ (ʩʣʝʚʘ ʚʚʝʨʭʫ). 

ʂʨʠʚʳʝ ʧʣʝʯ ʩʪʘʪʠʯʝʩʢʦʡ ʦʩʪʦʡʯʠʚʦʩʪʠ (ʈʠʩ. 67, ʩʣʝʚʘ ʚʥʠʟʫ) ʧʦ-

ʩʪʨʦʝʥʳ ʜʣʷ ʚʘʪʝʨʣʠʥʠʡ ʦʪ ˉ 2 ʜʦ ˉ 7 ʧʨʠ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʘʧʧʣʠʢʘʪʝ 

ʮʝʥʪʨʘ ʤʘʩʩ, ʧʨʠʚʝʜʝʥʥʦʡ ʢ ʤʝʪʘʮʝʥʪʨʫ: Zg = Zʤ ʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ 

ʦʩʘʜʢʝ WL  ̄5. ʆʪʯʝʪʣʠʚʦ ʚʠʜʥʦ, ʯʪʦ ʜʘʞʝ ʧʨʠ ʥʫʣʝʚʦʡ ʥʘʯʘʣʴʥʦʡ 

ʦʩʪʦʡʯʠʚʦʩʪʠ ʩʫʜʥʦ ʦʙʣʘʜʘʝʪ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʤ ʧʣʝʯʦʤ ʙʦʣʝʝ ʧʦʣʫ-

ʪʦʨʘ ʤʝʪʨʦʚ ʥʘ ʫʛʣʘʭ ʢʨʝʥʘ ʙʦʣʝʝ 60Á, ʘ ʧʨʠ ʣʶʙʳʭ ʠʟʤʝʥʝʥʠʷʭ ʦʩʘʜʢʠ, 

ʢʘʢ ʥʘ ʚʩʧʣʳʪʠʝ, ʪʘʢ ʠ ʥʘ ʧʦʛʨʫʞʝʥʠʝ, ʢʦʨʧʫʩ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʙʨʝʪʘʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʥʘʯʘʣʴʥʫʶ ʦʩʪʦʡʯʠʚʦʩʪʴ, ʦʙʝʨʝʛʘʷ ʪʝʤ ʩʘʤʳʤ ʩʫʜʥʦ ʦʪ 

ʥʝʧʨʝʜʩʢʘʟʫʝʤʦ ʠʟʙʳʪʦʯʥʦʛʦ ʢʨʝʥʘ ʧʨʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʤ ʨʝʟʦʥʘʥʩʝ ʚ 

ʫʩʣʦʚʠʷʭ ʫʩʠʣʝʥʠʷ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʘʯʢʠ. ɽʱʝ ʨʘʟ ʦʪʤʝʪʠʤ, ʯʪʦ ʩʚʦʝʦʙ-

ʨʘʟʥʦʝ ʩʦʩʪʦʷʥʠʝ ʘʙʩʦʣʶʪʥʦʡ ʦʩʪʦʡʯʠʚʦʩʪʠ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʟʘʚʘʣʘ 

ʙʦʨʪʦʚ ʠ ʚʦʛʥʫʪʦʩʪʠ ʰʧʘʥʛʦʫʪʥʳʭ ʢʦʥʪʫʨʦʚ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ ʥʘ 

ʫʨʦʚʥʝ ʜʝʡʩʪʚʫʶʱʝʡ ʚʘʪʝʨʣʠʥʠʠ. 

ɺ ʤʦʨʝʭʦʜʥʳʭ ʠʩʧʳʪʘʥʠʷʭ ʦʧʳʪʦʚʦʡ ʤʦʜʝʣʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʫʜʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʚʫʭʚʠʥʪʦʚʘʷ ʩʭʝʤʘ ʤʘʨʰʝʚʳʭ ʜʚʠʞʠʪʝʣʝʡ (ʈʠʩ. 66), ʯʪʦ 

ʥʝʩʢʦʣʴʢʦ ʫʧʨʦʱʘʝʪ ʵʚʨʠʩʪʠʯʝʩʢʦʝ ʧʦʩʪʨʦʝʥʠʷ ʬʦʨʤʳ ʢʦʨʤʦʚʦʛʦ ʧʦʜ-

ʟʦʨʘ ʠ ʨʘʢʦʚʠʥʳ. ʋʪʦʯʥʷʶʱʘʷ ʦʪʨʘʙʦʪʢʘ ʬʦʨʤʳ ʢʦʥʩʦʣʴʥʦʛʦ ʥʘʚʠʩʘʥʠʷ 

ʢʦʨʤʦʚʦʛʦ ʧʦʜʟʦʨʘ ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʧʦʪʦʢʘ ʚʙʣʠʟʠ ʦʜʥʦʛʦ ʛʨʝʙʥʦʛʦ 
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ʚʠʥʪʘ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʛʦ ʰʪʦʨʤʦʚʦʛʦ ʚʦʣʥʝʥʠʷ ʠ ʩʦʧʫʪʩʪʚʫʶʱʝʡ 

ʢʠʣʝʚʦʡ ʢʘʯʢʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʣʠʰʴ ʪʦʣʴʢʦ ʫʩʠʣʠʪ ʢʦʥʮʝʧʮʠʶ ʧʦʩʪʨʦʝ-

ʥʠ̫ ʦʙʚʦʜʦʚ ʩʦ ʩʤʝʱʝʥʠʝʤ ʥʘʜʚʦʜʥʦʛʦ ʦʙʲʝʤʘ ʢʦʨʧʫʩʘ ʚ ʢʦʨʤʫ, ʘ ʧʦʜ-

ʚʦʜʥʦʛʦ ï ʚ ʥʦʩ (ʈʠʩ. 67, ʢʨʠʚʘʷ ï xC). 

ʐʪʦʨʤʦʚʦʝ ʫʢʨʳʪʠʝ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ ʧʦʜ ʢʦʨʤʦʚʳʤ ʧʦʜʟʦʨʦʤ, ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʧʨʦʩʪʦʡ ʜʚʫʭʚʘʣʴʥʦʡ ʩʭʝʤʳ ʜʚʠʞʠʪʝʣʝʡ, ʧʨʠʚʝʜʝʪ ʢ ʫʤʝʥʴ-

ʰʝʥʠʁ ʧʦʜʚʦʜʥʦʛʦ ʦʙʲʝʤʘ ʚ ʢʦʨʤʦʚʦʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ, ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʶ 

ʧʨʦʝʢʪʥʳʭ ʩʣʦʞʥʦʩʪʝʡ ʩ ʨʘʟʤʝʱʝʥʠʝʤ ʤʘh ʠʥʥʦ-ʢʦʪʝʣʴʥʦʛʦ ʠ ʜʠʟʝʣʴ-

ʵʣʝʢʪʨʦ-ʛʝʥʝʨʘʪʦʨʥʦʛʦ ʦʪʜʝʣʝʥʠʡ. ʂʘʢ ʚʘʨʠʘʥʪ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʨʘʟʚʠʪʳʤʠ ʙʫʣʴʙʦʚʳʤʠ ʦʙʚʦʜʘʤʠ ʚ ʥʦʩʦʚʦʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ, ʛʜʝ ʥʝ ʦʩʦʙʦ 

ʫʜʦʙʥʦ ʧʝʨʝʤʝʱʘʪʴ ʚʜʦʣʴ ʢʦʨʧʫʩʘ ʠ ʢʨʝʧʠʪʴ ʧʦ ʰʪʦʨʤʦʚʦʤʫ ʛʝʥʝʨʘʣʴ-

ʥʳʝ ʛʨʫʟʳ, ʠ ʛʜʝ ʚʤʝʩʪʦ ʵʪʦʛʦ ʤʦʞʥʦ ʨʘʟʤʝʩʪʠʪʴ ʥʘʠʙʦʣʝʝ ʛʨʦʤʦʟʜʢʠʝ 

ʤʘʰʠʥʳ ʠ ʵʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨʳ, ʯʪʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʥʠʟʠʪ ʦʧʘʩʥʦʩʪʴ 

ʰʪʦʨʤʦʚʦʛʦ ʩʨʳʚʘ ʦʩʪʘʚʰʠʭʩʷ ʪʷʞʝʣʳʭ ʛʨʫʟʦʚ ʚ ʥʦʩʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ. 

ɾʠʣʳʝ ʧʦʤʝʱʝʥʠʷ ʵʢʠʧʘʞʘ ʚʙʣʠʟʠ ʛʣʘʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʠ ʭʦʜʦʚʘʷ ʨʫʙ-

ʢʘ ʚ ʥʦʩʦʚʦʡ ʥʘʩʪʨʦʡʢʝ, ʪʘʢʞʝ ʧʦʤʦʛʫʪ ʵʢʠʧʘʞʫ ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʦʯʫʚ-

ʩʪʚʦʚʘʪʴ ʠ ʦʮʝʥʠʪʴ ʩʦʭʨʘʥʥʦʩʪʴ ʢʨʝʧʣʝʥʠʷ ʛʨʫʟʦʚ ʧʨʠ ʥʘʟʥʘʯʝʥʠʠ ʩʢʦ-

ʨʦʩʪʠ ʭʦʜʘ ʠ ʚʳʙʦʨʝ ʙʝʟʦʧʘʩʥʦʛʦ ʢʫʨʩʘ ʚ ʫʩʣʦʚʠʷʭ ʰʪʦʨʤʦʚʦʛʦ ʚʦʣʥʝ-

ʥʠʷ ʤʦʨʷ. 

ɺʳʙʦʨ ʤʦʱʥʦʩʪʠ ʛʣʘʚʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʠ ʥʘʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʭʦʜʘ 

ʚ ʩʧʦʢʦʡʥʦʤ ʤʦʨʝ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʦ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʨʘʩʯʝʪʘʤ 

ʩʫʜʦʚʣʘʜʝʣʴʮʘ. ɺʘʞʥʦ ʣʠʰʴ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʥʠʚʝʨʩʘʣʴʥʦʝ ʩʫʜʥʦ ʩ ʩʠʣʴ-

ʥʳʤ ʟʘʚʘʣʦʤ ʙʦʨʪʘ ʠ ʨʘʟʚʠʪʳʤ ʥʦʩʦʚʳʤ ʙʫʣʴʙʦʤ ʩʧʦʩʦʙʥʦ ʫʚʝʨʝʥʥʦ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʰʪʦʨʤʦʚʦʡ ʭʦʜ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʛʣʘʚʥʳʭ ʤʘ-

ʰʠʥ, ʦʙʝʩʧʝʯʠʚʘʷ, ʪʝʤ ʩʘʤʳʤ, ʤʠʥʠʤʫʤ ʟʘʪʨʘʪ ʪʦʧʣʠʚʘ. 

ɻʣʘʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʩʫʜʦʚ ʩ ʙʦʣʴʰʦʡ ʦʩʘʜʢʦʡ, ʧʨʠ B / T º 2, 

ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʩʠʣʦʚʦʛʦ ʚʦʟ-

ʜʝʡʩʪʚʠʷ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ, ʯʪʦ ʦʪʯʘʩʪʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʠʟʢʠʤ ʧʦʣʦʞʝ-

ʥʠʝʤ ʮʝʥʪʨʘ ʤʘʩʩ ʠ ʤʝʪʘʮʝʥʪʨʘ, ʥʝ ʧʦʜʥʠʤʘʶʱʠʭʩʷ ʚ ʧʦʣʥʦʤ ʛʨʫʟʫ ʚʳ-

ʰʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʚʘʪʝʨʣʠʥʠʠ zg º 10 ʤ (ʈʠʩ. 67). ɺ ʩʣʫʯʘʝ ʫʤʝʥʴʰʝʥʠʷ 

ʚʦʜʦʠʟʤʝʱʝʥʠʷ, ʥʘʧʨʠʤʝʨ ʧʨʠ ʨʘʩʭʦʜʦʚʘʥʠʠ ʪʦʧʣʠʚʘ ʠ ʟʘʧʘʩʦʚ, ʠʣʠ ʧʨʠ 

ʯʘʩʪʠʯʥʦʡ ʨʘʟʛʨʫʟʢʝ ʩʫʜʥʘ, ʘʧʧʣʠʢʘʪʘ ʤʝʪʘʮʝʥʪʨʘ ʙʳʩʪʨʦ ʧʦʜʥʠʤʘʝʪʩʷ 

ʟʘ ʩʯʝʪ ʨʘʩʰʠʨʝʥʠʷ ʟʘʚʘʣʝʥʥʦʛʦ ʙʦʨʪʘ ʩʫʜʥʘ, ʦʙʝʩʧʝʯʠʚʘʷ ʵʢʩʧʣʫʘʪʘʮʠ-

ʦʥʥʫʶ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʚ ʨʘʟʣʠʯʥʳʭ ʛʨʫʟʦʚʳʭ ʩʭʝʤʘʭ. 
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ʊʘʙʣʠʮʘ 2.  

ʆʮʝʥʢʘ ʩʦʩʪʘʚʘ ʠ ʭʘʨʘʢʪʝʨʘ ʥʘʛʨʫʟʢʠ  

ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʫʜʥʘ 

ʉʪʘʪʴʠ ʥʘʛʨʫʟʢʠ ʄʘʩʩʘ [ʪ] zg [ʤ] xg [ʤ] 

ʂʦʨʧʫʩ  27% 5 943 10 90 

ʉʫʜʦʚʳʝ ʩʠʩʪʝʤʳ  1,5 % 388 6 80 

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʫʩʪʘʥʦʚʢʘ  5% 1 292 3 25 

ʕʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʝ  2 % 517 4 30 

ɿʘʧʘʩ ʚʦʜʦʠʟʤʝʱʝʥʠʷ  1,5% 258 4 130 

ɾʠʜʢʠʝ ʛʨʫʟʳ  1% 258 4 130 

ʉʥʘʙʞʝʥʠʝ ʠ ʢʦʤʘʥʜʘ  2 % 517 8 130 

ɻʨʫʟ  50 % 14 341 9 90 

ʊʦʧʣʠʚʦ, ʚʦʜʘ ʠ ʤʘʩʣʦ  12 % 3 101 3 90 

ʇʦʣʥʘʷ ʤʘʩʩʘ 25 840 9 90 

 

ʋʜʠʬʬʝʨʝʥʪʦʚʢʘ ʠ ʢʦʥʪʨʦʣʴ ʦʩʪʦʡʯʠʚʦʩʪʠ ʛʨʫʟʦʚʦʛʦ ʩʫʜʥʘ ʟʘʚʠ-

ʩʠʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʦʪ ʩʭʝʤʳ ʟʘʛʨʫʟʢʠ, ʟʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʪʦʨʦʡ ʦʪʚʝʯʘ-

ʝʪ ʩʫʜʦʚʦʜʠʪʝʣʴ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʢʦʥʢʨʝʪʥʦʛʦ ʛʨʫʟʦʚʦʛʦ ʧʣʘʥʘ ʥʘ ʨʝʡʩ. 

ʄʘʣʳʝ ʧʨʦʜʦʣʴʥʳʝ ʠ ʧʦʧʝʨʝʯʥʳʝ ʤʦʤʝʥʪʳ ʠʥʝʨʮʠʠ ʧʣʦʱʘʜʠ ʜʝʡʩʪʚʫ-

ʶʱʝʡ ʚʘʪʝʨʣʠʥʠʠ, ʦʩʦʙʝʥʥʦ ʥʘ ʫʨʦʚʥʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʦʩʘʜʢʠ ʚ ʧʦʣʥʦʤ 

ʛʨʫʟʫ, ʪʨʝʙʫʶʪ ʦʩʦʙʦ ʪʱʘʪʝʣʴʥʦʡ ʮʝʥʪʨʦʚʢʠ ʩʫʜʥʘ ʩ ʧʨʝʜʚʘʨʠʪʝʣʥɹʳʤ 

ʧʣʘʥʠʨʦʚʘʥʠʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʥɹʦʩʪʠ ʛʨʫʟʦʚʳʭ ʦʧʝʨʘʮʠʡ ʚ ʧʦʨʪʘʭ ʥʘʟʥʘ-

ʯʝʥʠʷ, ʠ ʦʩʦʙʦ ʚ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʧʫʥʢʪʘʭ ʯʘʩʪʠʯʥʦʡ ʛʨʫʟʦʦʙʨʘʙʦʪʢʠ. ʇʦ 

ʜʠʘʛʨʘʤʤʝ ʦʩʪʦʡʯʠʚʦʩʪʠ (ʈʠʩ. 67) ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʜʘʞʝ 

ʧʨʠ ʥʫʣʝʚʦʡ ʥʘʯʘʣʴʥʦʡ ʦʩʪʦʡʯʠʚʦʩʪʠ, ʩʫʜʥʦ ʙʫʜʝʪ ʦʙʣʘʜʘʪʴ ʧʦʣʦʞʠ-

ʪʝʣʴʥʳʤ ʟʘʧʘʩʦʤ ʦʩʪʦʡʯʠʚʦʩʪʠ ʜʘʞʝ ʚ ʩʣʫʯʘʝ ʥʝʧʨʝʜʚʠʜʝʥʥʳʭ ʥʘʢʨʝʥʝ-

ʥʠʡ ʜʦ ʫʛʣʦʚ ʧʦʛʨʫʞʝʥʠʷ ʧʘʣʫʙʳ (ʙʦʣʝʝ 45)̄, ʯʪʦ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʜʝʡ-

ʩʪʚʝʥʥʳʤ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝʤ ʦʙ ʦʰʠʙʢʘʭ ʚ ʧʨʦʚʝʜʝʥʠʠ ʛʨʫʟʦʚʳʭ ʦʧʝʨʘ-

ʮʠʡ 

ʇʣʦʱʘʜʴ ʜʝʡʩʪʚʫʶʱʝʡ ʚʘʪʝʨʣʠʥʠʠ ʚ ʢʦʨʤʦʚʦʡ ʯʘʩʪʠ ʩʫʜʥʘ ʥʝ-

ʩʢʦʣʴʢʦ ʟʘʚʳʰʝʥʘ ʟʘ ʩʯʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʣʥʦʡ ʨʘʢʦʚʠʥʳ, ʯʪʦ ʥʝʦʙʭʦ-

ʜʠʤʦ ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʦʧʘʩʥʳʭ ʜʠʬʬʝʨʝʥʪʦʚ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʥʘʢʘʪʥʳʭ 

ʛʨʫʟʦʚʳʭ ʦʧʝʨʘʮʠʡ ʩ ʧʦʤʦʱʴʶ ʢʦʨʤʦʚʦʡ ʛʨʫʟʦʚʦʡ ʘʧʧʘʨʝʣʠ (ʝʩʣʠ ʚ ʜʨʫ-

ʛʠʭ ʚʘʨʠʘʥʪʘʭ ʧʨʦʝʢʪʘ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʛʨʫʟʦʚʦʛʦ ʩʫʜʥʘ ʪʘʢʘʷ ʘʧʧʘʨʝʣʴ 
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ʠʩʢʣʶʯʘʝʪʩʷ, ʪʦ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʣʘʚʥʦʩʪʠ ʰʪʦʨʤʦʚʦʡ ʢʘʯʢʠ ʟʘʦʩʪ-

ʨʝʥʥʘʷ ʢʨʝʡʩʝʨʩʢʘʷ ʢʦʨʤʘ ʤʦʞʝʪ ʠʤʝʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʫʶ ʧʦʣʥʦ-

ʪʫ). 

ȮɌɜɔɌəɞɧ ɜɧɍɚɗɚɎəɧɡ ɞɜɌɟɗɑɜɚɎ 

ʇʘʪʝʥʪ ˉ RU-253 5382. 

ʋʩʣʦʚʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʳʙʦʣʦʚʥʦʛʦ ʩʫʜʥʘ ʥʝ 

ʠʟʦʙʠʣʫʶʪ ʦʨʠʛʠʥʘʣʴʥʦʩʪʴʶ ʩʭʝʤ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʦʨʫʜʠʡ ʣʦʚʘ, ʯʪʦ ʦʛʨʘ-

ʥʠʯʠʚʘʝʪ ʤʥʦʛʦʦʙʨʘʟʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʧʦʩʪʨʦʝʥʠʠ ʦʙʚʦʜʦʚ ʠ 

ʢʦʤʧʦʥʦʚʢʝ ʦʙʱʝʢʦʨʘʙʝʣʴʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ. ɺ ʧʨʦʤʳʩʣʦʚʦʤ ʨʝʡʩʝ ʤʦ-

ʨʝʭʦʜʥʳʝ ʢʘʯʝʩʪʚʘ ʩʫʜʥʘ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʘʙʦʪʦʩʧʦʩʦʙ-

ʥʦʩʪʴ ʵʢʠʧʘʞʘ ʚ ʫʩʣʦʚʠʷʭ ʰʪʦʨʤʦʚ ʠ ʣʝʜʷʥʳʭ ʚʝʪʨʦʚ ʩʝʚʝʨʥʳʭ ʤʦʨʝʡ: 

1. ʆʙʠʪʘʝʤʦʩʪʴ, ʜʦʩʪʘʪʦʯʥʘʷ ʜʣʷ ʘʢʪʠʚʥʳʭ ʜʝʡʩʪʚʠʡ ʩ ʦʨʫʜʠʷʤʠ 

ʣʦʚʘ ʥʘ ʚʝʨʭʥʝʡ ʧʘʣʫʙʝ ʠ ʥʝʧʨʝʨʳʚʥʳʭ ʚʥʫʪʨʠʩʫʜʦʚʳʭ ʨʘʙʦʪʘʭ ʚ ʨʳʙ-

ʮʝʭʫ: 

ï ʜʚʠʞʝʥʠʝ ʧʨʦʠʟʚʦʣʴʥʳʤʠ ʢʫʨʩʘʤʠ ʩ ʪʨʘʣʦʤ, ʚ ʨʳʙʦʧʦʠʩʢʦʚʦʤ 

ʨʝʞʠʤʝ ʠ ʥʘ ʧʝʨʝʭʦʜʘʭ ʤʝʞʜʫ ʨʳʙʦʧʨʦʤʳʩʣʦʚʳʤʠ ʫʯʘʩʪʢʘʤʠ; 

ï ʘʢʪʠʚʥʦʝ ʤʘʥʝʚʨʠʨʦʚʘʥʠʝ ʩ ʪʨʘʣʦʚʦʡ ʢʦʤʘʥʜʦʡ ʥʘ ʧʨʦʤʳʩʣʦʚʦʡ 

ʧʘʣʫʙʝ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ/ʚʳʙʦʨʢʝ ʦʨʫʜʠʡ ʣʦʚʘ. 

2. ʈʝʞʠʤʳ ʭʦʜʘ ʠʣʠ ʜʨʝʡʬʘ ʧʨʠ ʩʚʝʨʥʫʪʳʭ ʦʨʫʜʠʷʭ ʣʦʚʘ ʠ ʦʩʪʘ-

ʥʦʚʣʝʥʥʳʭ ʧʨʦʤʳʩʣʦʚʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʧʝʨʘʮʠʷʭ: 

ï ʰʚʘʨʪʦʚʳʝ ʦʧʝʨʘʮʠʠ ʚ ʦʪʢʨʳʪʦʤ ʤʦʨʝ ʜʣʷ ʧʨʠʝʤʘ ʟʘʧʘʩʦʚ ʠ ʧʝ-

ʨʝʜʘʯʠ ʛʦʪʦʚʦʡ ʨʳʙʦʧʨʦʜʫʢʮʠʠ; 

ï ʘʚʘʨʠʡʥʳʝ ʨʝʞʠʤʳ ʧʣʘʚʘʥʠʷ ʠ ʰʪʦʨʤʦʚʘʥʠʝ ʚ ʦʞʠʜʘʥʠʠ ʩʧʦ-

ʢʦʡʥʦʡ ʧʦʛʦʜʳ. 

ʈʳʙʦʣʦʚʥʳʡ ʬʣʦʪ, ʚʝʩʴ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ, ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʪʝʭʥʠ-

ʯʝʩʢʠʤʠ ʨʝʰʝʥʠʷʤʠ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʨʝʧʣʘʚʘʥʠʷ, ʯʪʦ ʦʩʪʘʚʣʷʝʪ ʚʦʩ-

ʪʨʝʙʦʚʘʥʥʳʤ ʩʫʜʦʚʦʜʠʪʝʣʴʩʢʠʡ ʦʧʳʪ ʭʦʨʦʰʝʡ ʤʦʨʩʢʦʡ ʧʨʘʢʪʠʢʠ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʩʣʦʞʥʳʭ ʤʦʨʩʢʠʭ ʧʨʦʤʳʩʣʦʚʳʭ ʦʧʝʨʘʮʠʡ. ʕʪʦ ʦʙʫʩʣʦʚʣʠ-

ʚʘʝʪ ʚʘʞʥʦʩʪʴ ʫʯʘʩʪʠʷ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʥʦʚʳʭ ʩʫʜʦʚ ʘʚʪʦʨʠʪʝʪʥʳʭ ʢʘ-

ʧʠʪʘʥʦʚ-ʥʘʩʪʘʚʥʠʢʦʚ, ʩʧʦʩʦʙʥʳʭ ʚʦʩʧʨʠʥʠʤʘʪʴ ʠʥʞʝʥʝʨʥʳʝ ʥʦʚʘʮʠʠ ʩ 

ʧʦʟʠʮʠʡ ʤʥʦʛʦʣʝʪʥʝʛʦ ʦʧʳʪʘ ʢʦʤʘʥʜʦʚʘʥʠʷ ʩʫʜʥʦʤ ʚ ʧʨʦʤʳʩʣʦʚʳʭ ʨʝʡ-

ʩʘʭ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦ ʠ ʫʚʝʨʝʥʥʦ ʦʪʨʘʙʘʪʳʚʘʪʴ ʦʧʪʠ-

ʤʘʣʴʥʳʝ ʚʘʨʠʘʥʪʳ ʠʣʠ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʥʦʚʦʡ ʤʦʨʩʢʦʡ ʪʝʭʥʠʢʠ. 
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ʉʫʱʝʩʪʚʝʥʥʦʝ ʟʘʤʝʯʘʥʠʝ. ʈʳʙʦʧʨʦʤʳʩʣʦʚʳʝ ʩʫʜʘ ʜʦʣʞʥʳ ʨʘʙʦ-

ʪʘʪʴ ʥʘ ʤʝʣʢʦʚʦʜʥʳʭ ʙʘʥʢʘʭ ʚ ʦʪʢʨʳʪʦʤ ʤʦʨʝ ʠʣʠ ʚ ʰʝʣʴʬʦʚʳʭ ʘʢʚʘʪʦ-

ʨʠʷʭ ʚʙʣʠʟʠ ʧʦʙʝʨʝʞʴʷ, ʛʜʝ ʚʦʟʤʦʞʥʦ ʧʨʦʷʚʣʝʥʠʝ ʙʳʩʪʨʦʜʚʠʞʫʱʠʭʩʷ 

ʜʝʚʷʪʳʭ ʚʘʣʦʚ ʜʣʠʥʥʦʚʦʣʥʦʚʦʡ ʧʨʠʨʦʜʳ. ʐʪʦʨʤʦʚʦʝ ʩʫʜʦʚʦʞʜʝʥʠʝ ʚ 

ʫʩʣʦʚʠʷʭ ʤʝʣʢʦʚʦʜʥʦʛʦ ʚʦʣʥʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʩʦʙʦ ʦʧʘʩʥʳʤ, ʠ ʢʘʞʜʳʡ ʩʫ-

ʜʦʚʦʜʠʪʝʣʴ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʟʥʘʥʠʷʤʠ ʠ ʥʘʚʳʢʘʤʠ ʙʝʟʦʧʘʩʥʦʛʦ ʧʨʦʭʦʞ-

ʜʝʥʠʷ ʯʝʨʝʟ ʦʙʨʫʰʘʶʱʠʝʩʷ ʛʨʝʙʥʠ ʢʨʫʪʳʭ ʚʦʣʥ ʥʘ ʤʝʣʢʦʡ ʚʦʜʝ. ɼʣʷ ʥʦ-

ʚʳʭ ʨʳʙʦʣʦʚʥʳʭ ʩʫʜʦʚ ʤʝʪʦʜʳ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ ʚ ʦʩʦʙʦ ʪʷʞʝʣʳʭ ʧʦʛʦʜ-

ʥʳʭ ʫʩʣʦʚʠʷʭ ʜʦʣʞʥʳ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴʩʷ ʥʘ ʵʪʘʧʘʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʟʘ-

ʪʝʤ ʪʱʘʪʝʣʴʥʦ ʦʪʨʘʙʘʪʳʚʘʪʴʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʠ 

ʦʧʳʪʦʚʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ ʦʪʢʨʳʪʦʤ ʤʦʨʝ ʠ ʥʘ ʧʨʠʙʨʝʞʥʦʤ ʤʝʣʢʦʚʦ-

ʜʴʝ. 

 

ʈʠʩ. 68. ʈʳʙʦʣʦʚʥʳʡ ʪʨʘʫʣʝʨ, ʩʢʦʤʧʦʥʦʚʘʥʥʳʡ ʧʦ ʧʨʦʪʦʪʠʧʫ ʈʊʄʉ çʇʨʦ-

ʤʝʪʝʡè (ʩʫʧʝʨʘʪʣʘʥʪʠʢ), ʠʤʝʶʱʠʡ ʪʨʘʜʠʮʠʦʥʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʛʣʘʚʥʳʭ ʨʘʟ-

ʤʝʨʝʥʠʡ, ʬʦʨʤʫ ʢʦʨʧʫʩʘ ʠ ʦʙʱʝʘʨʭʠʪʝʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʩʪʦʨʠʯʝʩʢʦʛʦ 

ʢʦʨʘʙʣʷ ʢʦʥʮʘ XIX  ï ʥʘʯʘʣʘ XX ʚʝʢʦʚ. L = 100 ʤ; B = 16 ʤ; ʊ = 6 ʤ; 

W = 4 500 ʤ
3
; S = 1 500 ʤ

2
; d = 0,55 (W ï ʚʦʜʦʠʟʤʝʱʝʥʠʝ; S ï ʩʤʦʯʝʥʥʘʷ ʧʦ-

ʚʝʨʭʥʦʩʪʴ; d ï ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʱʝʡ ʧʦʣʥʦʪʳ) 

ɼʦʙʨʦʪʥʳʤ ʧʨʦʪʦʪʠʧʦʤ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʨʳʙʦʣʦʚʥʦʛʦ ʪʨʘʫʣʝʨʘ 

ʧʦʚʳʰʝʥʥʦʡ ʤʦʨʝʭʦʜʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʪʨʘʜʠʮʠʦʥʥʳʡ ʩʫʧʝʨʘʪʣʘʥʪʠʢ 

[24], ʩʢʦʤʧʦʥʦʚʘʥʥʳʡ ʚ ʢʦʨʧʫʩʝ ʘʥʘʣʦʛʠʯʥʦʛʦ ʧʦ ʚʦʜʦʠʟʤʝʱʝʥʠʶ ʠʩʪʦ-

ʨʠʯʝʩʢʦʛʦ ʢʦʨʘʙʣʷ XIX  ʚʝʢʘ (ʈʠʩ. 68). ʉʫʧʝʨʘʪʣʘʥʪʠʢ ʩʧʦʩʦʙʝʥ ʟʘ 24 ʜʥʷ 
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ʨʘʙʦʪʳ ʥʘ ʧʨʦʤʳʩʣʝ ʜʦʙʳʚʘʪʴ ʠ ʙʨʘʪʴ ʥʘ ʙʦʨʪ ʧʦʨʷʜʢʘ 1200 ʪʦʥʥ ʨʳʙʦ-

ʧʨʦʜʫʢʮʠʠ.  

ʉʦʭʨʘʥʝʥʠʝ ʢʨʝʡʩʝʨʩʢʦʡ ʢʦʨʤʳ ʠ ʩʚʦʙʦʜʥʦ ʟʘʣʠʚʘʝʤʦʡ ʚ ʰʪʦʨʤʦ-

ʚʦʤ ʤʦʨʝ ʧʘʣʫʙʦʡ ʙʘʢʘ ʩʚʷʟʳʚʘʝʪʩʷ ʥʝʙʦʣʴʰʠʤʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʜʦ-

ʨʘʙʦʪʢʘʤʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤʠ ʫʣʫʯʰʝʥʠʶ ʫʩʣʦʚʠʡ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʤʩr-

ʣʦʚʳʭ ʦʧʝʨʘʮʠʡ ʚ ʰʪʦʨʤʦʚʦʤ ʤʦʨʝ: 

1. ɺ ʢʦʨʤʦʚʦʡ ʯʘʩʪʠ ʫʩʪʨʘʠʚʘʝʪʩʷ ʜʚʘ ʷʨʫʩʘ ʚʳʰʝ ʛʣʘʚʥʦʡ ʧʘʣʫʙʳ 

ʧʨʦʯʥʦʛʦ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʛʦ ʢʦʨʧʫʩʘ: 

ï ʰʝʣʴʪʝʨʜʝʢ ʨʳʙʦʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ ʮʝʭʘ, ʯʝʨʝʟ ʧʦʣʫʧʦʨʪʠʢʠ ʢʦ-

ʪʦʨʦʛʦ ʩʙʨʘʩʚrʘʶʪʩʷ ʧʦʪʦʢʠ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʦʨʩʢʦʡ 

ʚʦʜʳ; 

ï ʚʝʨʭʥʷʷ ʧʘʣʫʙʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʜʥʦʚʨʝʤʝʥʥʫʶ ʨʘʙʦʪʫ ʩ ʜʚʫʤʷ 

ʨʳʙʦʧʨʦʤʳʩʣʦʚʳʤʠ ʪʨʘʣʘʤʠ (ʜʫʙʣʝʤ) ʧʨʠ ʠʭ ʧʦʜʲʝʤʝ/ʧʦʩʪʘʥʦʚʢʝ; ʧʦʣ-

ʥʦʩʪʴʶ ʫʢʨʳʚʘʝʪʩʷ ʦʪ ʚʝʪʨʦʚʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠ ʟʘʚʘʣʠʚʘʝʪʩʷ ʚʥʫʪʨʴ ʜʣʷ 

ʩʥʠʞʝʥʠʷ ʙʦʨʪʦʚʦʡ ʢʘʯʢʠ ʧʦʜ ʫʜʘʨʘʤʠ ʛʨʝʙʥʝʡ ʚʦʣʥ ʠ ʰʢʚʘʣʴʥʳʭ ʚʝʪ-

ʨʦʚ. 

2. ɿʘʫʞʝʥʥʘʷ (ʢʨʝʡʩʝʨʩʢʘʷ) ʢʦʨʤʘ ʦʛʨʘʥʠʯʠʚʘʝʪ ʜʦʩʪʫʧ ʚ ʦʧʘʩʥʫʶ 

ʟʦʥʫ ʧʦʜ ʪʨʘʣʦʚʳʤ ʤʦʩʪʠʢʦʤ ʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʥʦʡ ʤʝʭʘʥʠʟʘʮʠʠ 

ʦʧʝʨʘʮʠʡ ʩ ʪʨʘʣʦʚʳʤʠ ʜʦʩʢʘʤʠ ʚ ʙʦʨʪʦʚʳʭ ʩʨʝʟʘʭ ʧʦʜ ʛʨʫʟʦʚʳʤʠ ʰʢʝʥ-

ʪʝʣʷʤʠ ʢʦʨʤʦʚʦʛʦ ʧʦʨʪʘʣʘ ʠ ʪʨʘʣ-ʤʦʩʪʠʢʘ, ʩ ʧʦʭʦʜʥʳʤ ʢʨʝʧʣʝʥʠʝʤ ʜʦ-

ʩʦʢ ʚ ʵʪʠʭ ʙʦʨʪʦʚʳʭ ʩʨʝʟʘʭ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʚʘʝʨʥʳʭ ʣʝ-

ʙʝʜʦʢ. 

3. ʉʫʜʦʚʳʝ ʦʙʚʦʜʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʪʘʙʠʣʠʟʘʮʠʶ ʢʦʨʤʦʚʦʡ ʯʘʩʪʠ 

ʢʦʨʧʫʩʘ ʥʘ ʭʦʜʫ ʚʧʝʨʝʜ, ʧʨʠ ʙʫʢʠʨʦʚʢʝ ʠ ʧʦʩʪʘʥʦʚʢʝ/ʚʳʙʦʨʢʝ ʦʨʫʜʠʡ 

ʣʦʚʘ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʛʦ ʚʦʣʥʝʥʠʷ. ʂʦʨʤʦʚʘʷ ʯʘʩʪʴ ʢʦʨʧʫʩʘ ʫʪʷʞʝ-

ʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʜʠʬʬʝʨʝʥʪʘ ʥʘ ʢʦʨʤʫ, ʘ ʧʦʣʥʦʪʘ ʥʦʩʦʚʳʭ 

ʦʙʚʦʜʦʚ ʫʤʝʥʴʰʘʝʪʩʷ ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʟʘʭʚʘʪʘ ʢʦʨʧʫʩʘ ʛʨʝʙʥʷʤʠ ʚʦʣʥ, 

ʯʪʦ ʦʩʚʦʙʦʞʜʘʝʪ ʨʳʩʢʘʥʠʝ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦʤʫ ʟʘʣʠʚʘ-

ʥʠʶ ʧʘʣʫʙʳ ʙʘʢʘ ʧʦʪʦʢʘʤʠ ʠʟ ʛʨʝʙʥʝʡ ʚʦʣʥ. ʐʪʦʨʤʦʚʘʷ ʩʪʘʙʠʣʠʟʘʮʠʷ 

ʢʦʨʤʦʚʦʡ ʧʘʣʫʙʳ ʪʘʢʞʝ ʧʨʦʷʚʣʷʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʡ ʟʘʙʦʨʪʥʦʡ ʜʠʥʘʤʠʢʦʡ 

ʛʨʝʙʥʝʡ ʚʦʣʥ, ʢʦʪʦʨʳʝ ʚ ʙʦʨʪʦʚʳʭ ʩʨʝʟʘʭ ʦʪʯʘʩʪʠ ʢʦʤʧʝʥʩʠʨʫʝʪ ʙʦʨʪʦ-

ʚʫʶ ʢʘʯʢʫ. 

ʉ ʭʦʜʦʚʦʛʦ ʤʦʩʪʠʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʦʙʟʦʨ ʪʨʘʣʦʚʦʡ ʧʘʣʫʙʳ, ʯʪʦ 

ʚʘʞʥʦ ʜʣʷ ʢʦʥʪʨʦʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʘʣʦʚʦʡ ʢʦʤʘʥʜʳ ʚ ʰʪʦʨʤʦʚʦʤ ʤʘ-

ʥʝʚʨʠʨʦʚʘʥʠʠ ʩʫʜʥʘ. ʅʝʧʨʝʨʳʚʥʘʷ ʚʝʨʭʥʷʷ ʧʘʣʫʙʘ ʧʦʟʚʦʣʷʝʪ ʪʨʘʣʤʘʩʪʝ-
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ʨʫ ʨʘʟʚʦʨʘʯʠʚʘʪʴ ʨʳʙʦʣʦʚʥʳʝ ʩʥʘʩʪʠ ʥʘ ʚʩʶ ʜʣʠʥʫ ʪʨʘʫʣʝʨʘ ʧʨʠ ʠʭ ʨʝ-

ʤʦʥʪʝ ʠʣʠ ʤʦʜʝʨʥʠʟʘʮʠʠ; ʫʧʨʦʱʘʝʪ ʧʝʨʝʥʦʩ ʩʫʜʦʚʳʭ ʟʘʧʘʩʦʚ ʠʣʠ ʛʨʫʟʦʚ 

ʤʝʞʜʫ ʥʦʩʦʚʳʤ ʠ ʩʨʝʜʥʠʤ ʪʨʶʤʘʤʠ ʚ ʦʪʢʨʳʪʦʤ ʤʦʨʝ; ʘ ʪʘʢʞʝ ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʢʦʤʧʝʥʩʘʮʠʠ ʙʦʨʪʦʚʦʡ ʢʘʯʢʠ ʧʨʠ ʙʦʢʦʚʦʤ ʟʘʭʣʝʩʪʝ ʰʪʦʨʤʦʚʳʭ 

ʚʦʣʥ ʥʘ ʚʝʨʭʥʶʶ ʧʘʣʫʙʫ. 

 

ʈʠʩ. 69. ʊʨʘʫʣʝʨ-ʩʝʡʥʝʨ ʤʦʨʦʟʠʣʴʥʳʡ ʩ ʨʳʙʦʧʨʦʤʳʩʣʦʚʳʤ ʦʩʥʘʱʝʥʠʝʤ ʧʦ 

ʧʨʦʪʦʪʠʧʫ ɸʪʣʘʥʪʠʢï333 (çʆʨʣʝʥʦʢè), ʩʢʦʤʧʦʥʦʚʘʥʥʳʡ ʚ ʢʦʨʧʫʩʝ ʜʨʝʚʥʝʛʦ 

ʢʠʪʘʡʩʢʦʛʦ ʢʦʨʘʙʣʷ, ʠʟʦʙʨʘʞʝʥʥʦʛʦ ʄʘʨʢʦ ʇʦʣʦ ʚ XIII  ʚʝʢʝ. L = 60 ʤ; 

B = 15 ʤ; ʊ = 7,5 ʤ; W = 3444 ʤ
3
; S = 1 500 ʤ

2
; d = 0,55. (ʄʂʆ ï ʤʘʰʠʥʥʦ-

ʢʦʪʝʣʴʥʦʝ ʦʪʜʝʣʝʥʠʝ; ʈʄʎ ï ʨʳʙʦʤʫʯʥʦʡ ʮʝʭ). ʆʙʚʦʜʳ ʢʦʨʧʫʩʘ ʪʨʘʫʣʝʨʘ ʩʙʘ-

ʣʘʥʩʠʨʦʚʘʥʳ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʭʦʜʦʚʦʛʦ ʜʠʬʬʝʨʝʥʪʘ ʥʘ ʪʠʭʦʡ ʚʦʜʝ, ʠ ʪʘʢʘʷ ʜʠ-

ʥʘʤʠʯʝʩʢʘʷ ʩʪʘʙʠʣʠʟʘʮʠʷ ʥʝ ʥʘʨʫʰʘʝʪʩʷ ʥʘ ʢʨʫʧʥʦʤ ʚʦʣʥʝʥʠʠ, ʛʜʝ ʚ ʜʚʠʞʝ-

ʥʠʠ ʵʥʝʨʛʠʷ ʚʦʣʥ ʧʝʨʝʭʦʜʠʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʚʝʨʪʠʢʘʣʴʥʫʶ ʢʘʯʢʫ, ʙʝʟ 

ʧʨʷʤʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʭʦʜʢʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʥʘ ʰʪʦʨʤʦʚʦʤ ʢʫʨʩʝ 

ɺ ʤʦʨʝʭʦʜʥʳʭ ʠʩʧʳʪʘʥʠʷʭ ʪʝʣʝʫʧʨʘʚʣʷʝʤʘʷ ʤʦʜʝʣʴ ʪʨʘʫʣʝʨʘ ʧʦʜ-

ʪʚʝʨʞʜʘʣʘ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʤʦʨʝʭʦʜʥʳʝ ʢʘʯʝʩʪʚʘ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʢʦ-

ʨʘʙʣʷ [61], ʦʜʥʘʢʦ ʩʧʝʮʠʘʣʴʥʦ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʝ ʜʣʷ ʰʪʦʨʤʦʚʦʛʦ ʧʣʘ-

ʚʘʥʠʷ ʦʧʳʪʦʚʳʝ ʤʦʜʝʣʠ ʧʦʢʘʟʳʚʘʣʠ ʥʝʩʢʦʣʴʢʦ ʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ 

ʭʦʜʢʦʩʪʠ, ʧʣʘʚʥʦʩʪʠ ʠ ʤʘʣʦʩʪʠ ʫʛʣʦʚ ʙʦʨʪʦʚʦʡ ʠ ʢʠʣʝʚʦʡ ʢʘʯʢʠ. ɺʢʣʶ-

ʯʝʥʠʝ ʫʢʘʟʘʥʥʦʛʦ ʨʝʟʝʨʚʘ ʤʦʨʝʭʦʜʥʳʭ ʢʘʯʝʩʪʚ ʚʧʦʣʥʝ ʩʦʛʣʘʩʫʝʪʩʷ ʩ 

ʘ) ʊʉʄ çʆʨʣʝʥʦʢè ʙ) 
 ʂʦʨʘʙʣʴ 

  ʄʘʨʢʦ ʇʦʣʦ 

ʮʝʭ ʨʳʙʦʦʙʨʘʙ., ʤʦʨʦʟ. ʢʘʤʝʨʳ ʷʢ. ʰʚ. ʞʠʣʘʷ ʧʘʣʫʙʘ 

ʩʣʫʞʝʙʥʦʝ 

ʭʦʜʦʚʘʷ 

ʟʘʢʨʳʪʘʷ ʪʨʘʣʦʚʘʷ ʧʘʣʫʙʘ 

ʩʝʪʥ. 

ʪʨʶʤ ʈʄʎ  
ʄʂʆ 

 

ʪʨʶʤ ˉ 2 

800 ʤ
3
 

 

ʪʨʶʤ ˉ 1 

700 ʤ
3
 

ʨʝʬ. ʦʪʩ. 

 

ʧʨʦʤʳʩʣʦʚʘʷ ʧʘʣʫʙʘ 38ʭ9 ʤ 

 

ʟʘʧʘʩ  r



 
150 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʜʦʩʪʠʞʝʥʠʷ ʣʫʯʰʠʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʨrʙʦʧʨʦʤʳʩʣʦʚʦʛʦ ʩʫʜʥʘ. 

ʇʦʣʘʛʘʷ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʪʦʪʠʧʘ ʩʨʝʜʥʠʡ ʪʨʘʫʣʝʨ-ʩʝʡʥʝʨ ʤʦʨʦʟʠʣʴ-

ʥʳʡ ʪʠʧʘ çʆʨʣʝʥʦʢè (ʧʨʦʝʢʪ ɸʪʣʘʥʪʠʢï333): L ï 62,25 ʤ; B ï 13,8 ʤ; T ï 

5,2 ʤ; W ï 2400 ʤ
3
 (2467 ʪ); ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴ 230 ʪ; ʵʢʠʧʘʞ 40 ʯʝʣ., ʦʙ-

ʚʦʜʳ ʢʦʨʧʫʩʘ ʩʪʨʦʷʪʩʷ ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʨʠʩʫʥʢʦʤ ʢʦʨʘʙʣʷ ʄʘʨʢʦ ʇʦʣʦ ʠʟ 

XIII  ʚʝʢʘ, ʯʪʦ ʙʫʜʝʪ ʦʟʥʘʯʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʩʝʭ ʢʣʶʯʝʚʳʭ ʪʝʭʥʠʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʠ ʦʙʱʝʢʦʨʘʙʝʣʴʥʦʡ ʘʨʭʠʪʝʢ-

ʪʫʨʳ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʘʠʣʫʯʰʝʡ ʰʪʦʨʤʦʚʦʡ ʤʦʨʝʭʦʜʥʦʩʪʠ ʨʳʙʦʣʦʚʥʦ-

ʛʦ ʩʫʜʥʘ. 

ʗʢʦʨʥʦ-ʰʚʘʨʪʦʚʥʳʝ ʫʩʪʨʦʡʩʪʚ ʨʘʟʤʝʱʘʶʪʩʷ ʚ ʟʘʢʨʳʪʦʤ ʧʦʤʝʱʝ-

ʥʠʠ ʬʦʨʧʠʢʘ (ʈʠʩ. 69), ʫʢʨʳʚʘʝʪʩʷ ʦʪ ʚʝʪʨʦʚ ʠ ʣʝʜʷʥʳʭ ʙʨʳʟʛ ʧʨʦʤʩr-

ʣʦʚʘʷ ʧʘʣʫʙʘ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʵʢʠʧʘʞʘ 

ʚ ʟʠʤʥʠʭ ʫʩʣʦʚʠʷʭ ʭʦʣʦʜʥʳʭ ʤʦʨʝʡ ʈʦʩʩʠʠ. ʄʠʥʠʤʘʣʴʥʘʷ ʧʦ ʧʣʦɦ ʘʜʠ 

ʧʘʣʫʙʘ ʙʘʢʘ ʫʩʪʨʘʠʚʘʝʪʩʷ ʜʣʷ ʦʪʢʨʳʪʦʛʦ ʜʦʩʪʫʧʘ ʢ ʛʦʨʣʦʚʠʥʝ ʪʨʤʁʘ 

 ̄1, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʚʳʛʨʫʟʢʠ ʤʦʨʦʞʝʥʦʡ ʨʳʙʦʧʨʦʜʫʢʮʠʠ ʚ ʦʪʢʨʳ-

ʪʦʤ ʤʦʨʝ ʚ ʩʧʦʢʦʡʥʫʶ ʧʦʛʦʜʫ ʠʣʠ ʚ ʫʢʨʳʪʠʠ ʚʳʩʦʢʠʭ ʙʦʨʪʦʚ ʪʨʘʥʩ-

ʧʦʨʪʥʦʛʦ ʨʝʬʨʠʞʝʨʘʪʦʨʘ. 

ɺ ʦʙʚʦʜʘʭ ʪʨʘʫʣʝʨʘ ʠʩʧʦʣʴʟʦʚʘʥʦ ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʧʦ ʛʠʜʨʦ-

ʜʠʥʘʤʠʯʝʩʢʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʢʠʣʝʚʦʡ ʢʘʯʢʠ ʧʨʠ ʜʚʠʞʝʥʠʠ ʩʫʜʥʘ ʧʨʦʠʟ-

ʚʦʣʴʥʳʤ ʢʫʨʩʦʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ ʪʨʦʭʦʠʜʘʣʴʥʦʡ ʧʨʠʨʦʜʳ 

[41]. ɺ ʧʨʦʮʝʩʩʝ ʩʫʧʝʨʧʦʟʠʮʠʠ ʚʩʪʨʝʯʥʳʭ ʰʪʦʨʤʦʚʳʭ ʠ ʩʦʨʘʟʤʝʨʥʳʭ 

ʢʦʨʘʙʝʣʴʥʳʭ ʚʦʣʥ ʩʠʣʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʢʦʥʮʝʥʪʨʠʨʫʝʪʩʷ ʚ ʨʘʡʦʥʝ ʩʢʫ-

ʣʦʚʳʭ ʦʙʚʦʜʦʚ, ʛʜʝ ʜʠʬʬʝʨʝʥʪʫʶʱʠʝ ʤʦʤʝʥʪʳ ʚʳʨʦʞʜʘʶʪʩʷ ʚ ʧʦʩʪʫʧʘ-

ʪʝʣʴʥʳʝ ʩʠʣʳ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʚʩʧʣʳʪʠʷ/ʧʦʛʨʫʞʝʥʠʷ ʢʦʨʧʫʩʘ. ʅʝʦʙʭʦʜʠ-

ʤʳʤ ʫʩʣʦʚʠʝʤ ʪʘʢʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʩʦʭʨʘʥʝʥʠʝ ʧʦʩʘʜʢʠ ʠ ʦʪʩʫʪ-

ʩʪʚʠʝ ʭʦʜʦʚʦʛʦ ʜʠʬʬʝʨʝʥʪʘ ʥʘ ʪʠʭʦʡ ʚʦʜʝ, ʜʘʞʝ ʧʨʠ ʜʚʠʞʝʥʠʠ ʠʩʧʳʪʳ-

ʚʘʝʤʦʡ ʤʦʜʝʣʠ ʥʘ ʟʘʢʨʠʪʠʯʝʩʢʠ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʷʭ ʭʦʜʘ. ɺ ʤʦʨʝʭʦʜʥʳʭ 

ʠʩʧʳʪʘʥʠʷʭ (ʈʠʩ. 52) ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʪʦʣʴ ʞʝ ʫʩʪʦʡʯʠʚʳʡ ʨʝʞʠʤ ʭʦʜʘ 

ʩ ʧʨʦʨʝʟʘʥʠʝʤ ʛʨʝʙʥʝʡ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ, ʚ ʢʦʪʦʨʦʤ ʪʨʘʫʣʝʨ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝ ʠʩʢʘʞʘʝʪ ʬʦʨʤʳ ʨʘʩʩʝʢʘʝʤʳʭ ʚʦʣʥʦʚʳʭ ʬʨʦʥʪʦʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʫʩʣʦ-

ʚʠʝʤ ʩʦʭʨʘʥʝʥʠʷ ʭʦʜʢʦʩʪʠ ʠ ʧʣʘʚʥʦʩʪʠ ʢʠʣʝʚʦʡ ʢʘʯʢʠ ʥʘ ʢʨʫʧʥʦʤ 

ʰʪʦʨʤʦʚʦʤ ʚʦʣʥʝʥʠʠ. 
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ɺ ʤʦʨʝʭʦʜʥʳʭ ʠʩʧʳʪʘʥʠʷʭ ʩʪʘʚʠʣʩʷ ʪʘʢʞʝ ʚʦʧʨʦʩ ʦʙ ʫʤʝʥʴʰʝʥʠʠ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʘʯʢʠ
4
, ʢʦʪʦʨʘʷ ʥʘ 

ʙʦʣʴʰʠʭ ʩʢʦʨʦʩʪʷʭ ʭʦʜʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʟʘʣʠʚʘʝʤʦʩʪʴʶ ʥʦʩʦʚʦʡ ʧʘʣʫ-

ʙʳ ʠ ʧʦʯʪʠ ʧʦʣʥʳʤ ʚʩʧʣʳʪʠʝʤ ʢʦʨʧʫʩʘ ʤʝʞʜʫ ʛʨʝʙʥʷʤʠ ʚʦʣʥ. ɼʣʷ ʧʨʝʜ-

ʩʢʘʟʫʝʤʦʡ ʨʝʘʢʮʠʠ ʪʨʘʫʣʝʨʘ ʥʘ ʫʧʨʘʚʣʷʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʨʫʣʷ ʠ ʫʩʧʦ-

ʢʦʠʪʝʣʝʡ ʢʘʯʢʠ ʥʝʦʙʭʦʜʠʤʦ ʪʦʯʥʦʝ ʟʥʘʥʠʝ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ ʦʩʪʦʡʯʠʚʦʩʪʠ ʢʦʨʧʫʩʘ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʦʢʨʫʛʣʳʭ ʰʧʘʥʛʦʫʪʦʚ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʷʪʴ ʚʝʣʠʯʠʥʫ ʤʝʪʘʮʝʥʪʨʠʯʝʩʢʦʡ 

ʚʳʩʦʪʳ [43] ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʧʦʩʘʜʢʘʭ ʩʫʜʥʘ ʚ ʫʩʣʦʚʠʷʭ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʢʘʯʢʠ, ʯʪʦ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʟʘʢʦʥʘʭ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʨʫʣʝʤ ʩ ʫʧʨʝʞʜʘʶʱʝʡ ʧʦʩʳʣʢʦʡ ʢʦʤʘʥʜ ʥʘ ʩʪʘʙʠʣʠʟʘʪʦʨʳ ʙʦʨʪʦʚʦʡ 

ʢʘʯʢʠ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʝʫʧʨʘʚʣʷʝʤʦʛʦ ʢʨʝʥʘ ʥʘ ʮʠʨʢʫʣʷʮʠʠ, ʦʧʘʩ-

ʥʦʛʦ ʜʣʷ ʪʨʘʣʦʚʦʡ ʢʦʤʘʥʜʳ ʧʨʠ ʧʨʦʤʳʩʣʦʚʳʭ ʦʧʝʨʘʮʠʷʭ ʥʘ ʚʝʨʭʥʝʡ ʧʘ-

ʣʫʙʝ ʚ ʰʪʦʨʤʦʚʫʶ ʧʦʛʦʜʫ. ɽʩʣʠ ʘʢʪʠʚʥʳʝ ʢʨʳʣʴʝʚʳʝ ʫʩʧʦʢʦʠʪʝʣʠ ʢʘʯʢʠ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʧʦʪʦʢʝ ʛʨʝʙʥʳʭ ʚʠʥʪʦʚ [39], ʪʦ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʫ-

ʜʝʪ ʩʦʭʨʘʥʷʪʴʩʷ ʧʨʠ ʨʳʙʦʧʨʦʤʳʩʣʦʚʳʭ ʦʧʝʨʘʮʠʷʭ ʩ ʪʨʘʣʦʤ ʠʣʠ ʜʨʫʛʠʤʠ 

ʟʘʙʦʨʪʥʳʤʠ ʦʨʫʜʠʷʤʠ ʣʦʚʘ. 

ɿʘʚʳʰʝʥʥʘʷ ʜʦ 7,5 ʤ ʦʩʘʜʢʘ ʪʨʘʫʣʝʨʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʛʦ ʫʩʪʦʡʯʠʚʦʝ 

ʜʚʠʞʝʥʠʝ ʚ ʰʪʦʨʤʦʚʦʤ ʤʦʨʝ ʩ ʩʦʨʘʟʤʝʨʥʳʤʠ ʧʦ ʚʝʣʠʯʠʥʝ ʛʨʝʙʥʷʤʠ 

ʚʝʪʨʦʚʳʭ ʚʦʣʥ ʠ ʟʳʙʠ. ɿʘ ʩʯʝʪ ʪʘʢʦʡ ʦʩʘʜʢʠ ʚʦʜʦʠʟʤʝʱʝʥʠʝ ʫʚʝʣʠʯʠʚʘ-

ʝʪʩʷ ʙʦʣʝʝ ʯʝʤ ʥʘ 1000 ʪʦʥʥ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʥʛʫ ʙʦʣʴʰʦʛʦ ʪʨʘʫʣʝʨʘ 

ʩ ʠʩʭʦʜʥʳʤʠ ʨʘʟʤʝʨʝʥʠʷʤʠ ʩʨʝʜʥʝʛʦ. ʋʚʝʣʠʯʝʥʠʝ ʩʫʜʦʚʳʭ ʟʘʧʘʩʦʚ ʠ 

ʦʙ̡ʝʤʘ ʛʨʫʟʦʚʳʭ ʪʨʶʤʦʚ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʘʚʪʦʥʦʤʥʦʡ ʨʘʙʦʪʳ ʩʫʜʥʘ ʚ ʫʜʘ-

ʣʝʥʥʳʭ ʧʨʦʤʳʩʣʦʚʳʭ ʨʘʡʦʥʘʭ ʊʠʭʦʛʦ ʦʢʝʘʥʘ, ʥʝ ʦʙʝʩʧʝʯʝʥʥʳʭ ʦʙʫʩʪʨʦ-

ʝʥʥʳʤʠ ʧʦʨʪʘʤʠ-ʫʙʝʞʠʱʘʤʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʵʢʩʧʣʫʘʪʘʮʠʦʥ-

ʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʢ ʧʝʨʩʧʝʢʪʠʚʥʦʤʫ ʧʨʦʝʢʪʫ ʪʨʘʫʣʝʨʘ. 

ʊʨʘʜʠʮʠʦʥʥʳʤʠ ʨʳʙʦʧʨʦʤʳʩʣʦʚʳʤʠ ʩʫʜʘʤʠ ʜʣʷ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦ-

ʢʘ ʈʦʩʩʠʠ ʷʚʣʷʶʪʩʷ ʩʝʡʥʝʨʳ-ʪʨʘʫʣʝʨʳ ʚʦʜʦʠʟʤʝʱʝʥʠʝʤ ʧʦʨʷʜʢʘ 800 ʤ
3
. 

                                           
4
 ʋ ʥʝʦʧʪʠʤʠʟʠʨʦʚʘʥʥʦʛʦ ʢʦʨʧʫʩʘ ʚʝʨʪʠʢʘʣʴʥʘʷ ʢʘʯʢʘ ʥʝ ʤʝʥʝʝ ʠʥʪʝʥʩʠʚʥʘ, ʠ 

ʣʠʰʴ ʫʩʫʛʫʙʣʷʝʪʩʷ ʜʠʥʘʤʠʢʦʡ ʢʠʣʝʚʦʡ ʢʘʯʢʠ, ʧʦʪʝʨʝʡ ʭʦʜʘ ʠ ʨʳʩʢʘʥʠʝʤ 

ʧʦʜ ʧʨʷʤʳʤʠ ʫʜʘʨʘʤʠ ʚʦʣʥ. ʉʫʜʥʦ ʚʳʥʫʞʜʝʥʥʦ ʩʥʠʞʘʝʪ ʭʦʜ ʜʦ ʤʘʣʦʛʦ ʠ 

ʣʠʰʘʝʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʥʘʠʚʳʩʰʝʤ ʫʨʦʚʥʝ ʦʧʘʩʥʦʩʪʠ ʧʣʦ-

ʭʦ ʫʧʨʘʚʣʷʝʤʦʛʦ ʩʫʜʥʘ. 
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ɺʦʟʤʦʞʥʦ ʧʦʩʪʨʦʝʥʠʝ ʘʥʘʣʦʛʠʯʥʦʛʦ ʚʘʨʠʘʥʪʘ ʩʨʝʜʥʝʛʦ ʪʨʘʫʣʝʨʘ 

(ʈʠʩ. 70), ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʫʢʨʳʪʠʝ ʧʘʣʫʙʥʦʡ ʢʦʤʘʥʜʳ ʚ ʰʪʦʨʤʦʚʳʭ 

ʫʩʣʦʚʠʷʭ ʟʠʤʥʠʭ ʩʝʟʦʥʦʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʠʭʦʛʦ ʦʢʝʘʥʘ. ɺ ʢʘʯʝ-

ʩʪʚʝ ʧʨʦʪʦʪʠʧʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʚʨʝʤʝʥʥʳʡ ʪʨʘʫʣʝʨ ʉʊʈï420 ʪʠʧʘ 

çʅʘʜʝʞʥʳʡè: L ï 44,9 ʤ; B ï 9,5 ʤ; T ï 3,8 ʤ; W ï 806 ʤ
3
 (781 ʪ); ʪʨʶʤ 

200 ʤ
3
 (100 ʪ) ʩ ʦʭʣʘʞʜʝʥʠʝʤ ʜʦ ï7 Áʉ; ʵʢʠʧʘʞ ï 22 ʯʝʣ. 

 

 

ʈʠʩ. 70. ʆʙʦʙʱʝʥʥʘʷ ʩʭʝʤʘ ʨʘʟʤʝʱʝʥʠʷ ʩʝʡʥʝʨʘ-ʪʨʘʫʣʝʨʘ ʧʦʚʳʰʝʥʥʦʡ ʰʪʦʨ-

ʤʦʚʦʡ ʤʦʨʝʭʦʜʥʦʩʪʠ. L = 40 ʤ; B = 10 ʤ; ʊ = 5 ʤ; W = 1020 ʤ
3
 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ʈʦʩʩʠʠ ʩʣʦʞʥʦ ʦʨ-

ʛʘʥʠʟʫʝʪʩʷ ʵʢʩʧʝʜʠʮʠʦʥʥʳʡ ʣʦʚ ʨʳʙʳ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʢʨʫʧʥʳʭ ʨʳʙʦʦʙ-

ʨʘʙʘʪʳʚʘʶʱʠʭ ʙʘʟ. ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʨʦʪʦʪʠʧʦʤ ʚʦʜʦʠʟ-

ʤʝʱʝʥʠʝ ʥʦʚʦʛʦ ʪʨʘʫʣʝʨʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʤʦʱʥʦʩʪʠ ʤʦʨʦ-

ʟʠʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʫʩʪʨʦʡʩʪʚʦ ʨʳʙʦʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ ʮʝʭʘ, ʘ ʪʘʢ-

ʞʝ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʤʦʨʦʟʠʣʴʥʦʛʦ ʪʨʶʤʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʩʫʜʦʚʳʭ ʟʘ-

ʧʘʩʦʚ ʜʣʷ ʘʚʪʦʥʦʤʥʦʛʦ ʧʣʘʚʘʥʠʷ ʚʜʘʣʠ ʦʪ ʨʳʙʥʳʭ ʧʦʨʪʦʚ.  

ʆʙʚʦʜʳ ʢʦʨʧʫʩʘ ʘʥʘʣʦʛʠʯʥʳ ʧʨʝʜʳʜʫʱʝʤʫ ʧʨʦʝʢʪʫ ʪʨʘʫʣʝʨʘ 

(ʈʠʩ. 69). ʆʩʥʦʚʥʦʝ ʦʪʣʠʯʠʝ ʚ ʦʪʩʫʪʩʪʚʠʠ ʷʨʫʩʘ ʰʝʣʴʪʝʨʜʝʢʘ (ʈʠʩ. 70), 

ʯʪʦ ʜʝʣʘʝʪ ʪʨʘʣʦʚʫʶ ʨʳʙʦʧʨʦʤʳʩʣʦʚʫʶ ʧʘʣʫʙʫ ʛʣʘʚʥʦʡ ʧʘʣʫʙʦʡ ʧʨʦʯ-

ʥʦʛʦ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʛʦ ʢʦʨʧʫʩʘ. ʇʘʣʫʙʘ ʨʳʙʮʝʭʘ ʠ ʙʳʪʦʚʳʭ ʧʦʤʝʱʝ-

ʥʠʡ ʦʧʫʩʢʘʝʪʩʷ ʥʠʞʝ ʚʘʪʝʨʣʠʥʠʠ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʘʚʘʨʠʡʥʦʡ ʥʝʧʦʪʦʧ-

ʣʷʝʤʦʩʪʠ ʞʠʣʘʷ ʧʘʣʫʙʘ ʚʢʣʶʯʘʝʪʩʷ ʚ ʛʝʨʤʝʪʠʯʥʳʡ ʢʦʥʪʫʨ ʥʘʜʚʦʜʥʦʛʦ 

ʟʘʧʘʩʘ ʧʣʘʚʫʯʝʩʪʠ. ʇʘʣʫʙʘ ʙʘʢʘ ʩ ʷʢʦʨʥʦ-ʰʚʘʨʪʦʚʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ 

ʟʘʢʨʳʚʘʝʪʩʷ ʥʘʜʩʪʨʦʡʢʦʡ, ʩ ʚʳʚʦʜʦʤ ʰʚʘʨʪʦʚʦʚ ʯʝʨʝʟ ʨʦʫʣʴʩʳ ʚ ʫʢʨʳ-

ʚʘʝʤʳʭ ʦʪ ʚʝʪʨʘ ʠ ʚʦʣʥ ʧʦʣʫʧʦʨʪʠʢʘʭ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʧʨʝʜʦʪʚʨʘ-

ʙʳʪʦʚʳʝ 

ʧʦʤʝʱʝʥʠʷ 

ʷʢ. ʰʚ

. 

ʞʠʣʘʷ ʧʘʣʫʙʘ 

ʭʦʜʦʚʘʷ 

ʟʘʢʨʳʪʘʷ ʪʨʘʣʦʚʘʷ ʧʘʣʫʙʘ 

ʩʝʪʥʦʡ 

ʪʨʶʤ 

 

ʧʨʦʤʳʩʣʦʚʘʷ ʧʘʣʫʙʘ 23 ʭ 6 ʤ. 
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ʱʝʥʠʷ ʦʙʣʝʜʝʥʝʥʠʷ, ʩʦʭʨʘʥʝʥʠʷ ʦʩʪʦʡʯʠʚʦʩʪʠ ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʙʦʨʪʦʚʦʡ 

ʢʘʯʢʠ ʚ ʫʩʣʦʚʠʷʭ ʩʠʣʴʥʦʡ ʰʪʦʨʤʦʚʦʡ ʟʘʣʠʚʘʝʤʦʩʪʠ ʥʦʩʦʚʦʡ ʦʢʦʥʝʯʥʦ-

ʩʪʠ ʢʦʨʧʫʩʘ. 

ʆʢʨʫʛʣʳʝ ʰʧʘʥʛʦʫʪʳ ʩʣʫʞʘʪ ʩʦʭʨʘʥʝʥʠʶ ʦʜʠʥʘʢʦʚʦʡ ʦʩʪʦʡʯʠʚʦ-

ʩʪʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʧʦʩʘʜʢʘʭ ʢʦʨʧʫʩʘ ʚ ʫʩʣʦʚʠʷʭ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʘʯʢʠ 

[43], ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʫʧʨʘʚʣʷʝʤʦʡ ʩʪʘʙʠʣʠʟʘʮʠʠ ʢʦʨʧʫʩʘ ʚ ʰʪʦʨʤʦʚʳʭ 

ʫʩʣʦʚʠʷʭ ʩ ʮʝʣʴʶ ʧʨʦʛʥʦʟʠʨʫʝʤʦʛʦ ʢʦʥʪʨʦʣʷ ʢʘʯʢʠ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʧʘʣʫʙʥʳʭ ʨʘʙʦʪ ʠ ʧʨʦʤʳʩʣʦʚʳʭ ʦʧʝʨʘʮʠʡ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʘ-

ʛʨʫʟʢʘʭ ʪʨʘʫʣʝʨʘ. ʋʟʢʘʷ ʢʨʝʡʩʝʨʩʢʘʷ ʢʦʨʤʘ ʤʠʥʠʤʠʟʠʨʫʝʪ ʚʥʝʰʥʠʝ 

ʥʘʛʨʫʟʢʠ ʥʘ ʭʦʜʫ ʧʦ ʚʦʣʥʝ ʠʣʠ ʧʨʠ ʚʳʙʦʨʢʝ ʪʨʘʣʘ. ɼʣʷ ʨʘʙʦʪʳ ʩ ʪʨʘʣʦ-

ʚrʤʠ ʜʦʩʢʘʤʠ ʚ ʢʦʨʤʦʚʦʡ ʨʘʢʦʚʠʥʝ ʫʩʪʨʦʝʥʳ ʙʦʨʪʦʚʳʝ ʩʨʝʟʳ. ʊʨʘʣʦʚʳʡ 

ʩʣʠʧ ʠʤʝʝʪ ʧʝʨʝʢʨʳʪʠʝ ʜʣʷ ʧʝʨʝʩʪʨʦʡʢʠ ʨʳʙʦʧʨʦʤʳʩʣʦʚʦʡ ʩʭʝʤʳ ʥʘ 

ʨʘʙʦʪʫ ʩ ʥʝʚʦʜʘʤʠ. 

ɻʣʫʙʦʢʠʡ ʪʨʶʤ ʧʦʟʚʦʣʷʝʪ ʚʳʙʠʨʘʪʴ ʚʳʩʦʪʫ ʫʢʣʘʜʢʠ ʧʨʦʠʟʚʦʜʠʤʦʡ 

ʨʳʙʦʧʨʦʜʫʢʮʠʠ, ʪʝʤ ʩʘʤʳʤ ʨʝʛʫʣʠʨʫʷ ʠʟʤʝʥʝʥʠʝ ʥʘʯʘʣʴʥʦʡ ʛʠʜʨʦʩʪʘ-

ʪʠʯʝʩʢʦʡ ʦʩʪʦʡʯʠʚʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʢʫʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʦʧʣʠʚʘ ʠ 

ʩʫʜʦʚʳʭ ʟʘʧʘʩʦʚ ʪʨʘʫʣʝʨʘ. 

ʄʦʨʝʭʦʜʥʳʝ ʢʘʯʝʩʪʚʘ ʨʳʙʦʣʦʚʥʦʛʦ ʩʫʜʥʘ ʣʝʞʘʪ ʚ ʦʩʥʦʚʝ ʝʛʦ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʥʘ ʧʨʦʤʳʩʣʝ ʚ ʦʪʢʨʳʪʦʤ ʤʦʨʝ. ʅʦ ʚʩʝ ʞʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʪʨʝʙʫʝʤʦʛʦ ʨʝʞʠʤʘ ʭʦʜʘ ʩʫʜʦʚʦʜʠʪʝʣʴ ʦʙʣʘʜʘʝʪ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʚʦʙʦʜʦʡ 

ʚ ʚʳʙʦʨʝ ʢʫʨʩʘ ʠ ʪʷʛʠ ʥʘ ʛʣʘʚʥʳʭ ʜʚʠʛʘʪʝʣʷʭ (ʩ ʪʨʘʣʦʤ ʧʦ ʚʦʣʥʝ), ʯʪʦ 

ʪʘʢʞʝ ʜʦʧʫʩʢʘʝʪ ʟʘʤʝʪʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʦʙʚʦʜʘʭ ʠ ʧʨʠʥʮʠʧʘʭ ʧʦʩʪʨʦʝ-

ʥʠʷ ʦʙʱʝʢʦʨʘʙʝʣʴʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʨʳʙʦʣʦʚʥʦʛʦ ʩʫʜʥʘ. ʈʘʩʩʤʦʪʨʠʤ ʚʘ-

ʨʠʘʥʪ ʩʫʜʥʘ, ʚ ʧʨʦʝʢʪʥʦʤ ʟʘʜʘʥʠʠ ʜʣʷ ʢʦʪʦʨʦʛʦ ʦʛʦʚʘʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʫʚʝʨʝʥʥʦʛʦ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʜʚʠʞʝʥʠʷ ʧʨʦʠʟʚʦʣʴ-

ʥʳʤ ʢʫʨʩʦʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʰʪʦʨʤʦʚʦʛʦ ʚʦʣʥʝʥʠʷ.  

ȻɌɝɝɌɒɔɜɝɖɚɑ ɝɟɐəɚ 

ɿʘʷʚʢʘ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ:  ˉ RU-2016150049 ʦʪ 2016-12-19. 

ɻʣʘʚʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʢ ʧʘʩʩʘʞʠʨʩʢʦʤʫ ʩʫʜʥʫ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝ-

ʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʩʣʦʞʥʳʭ ʠ ʰʪʦʨʤʦʚʳʭ ʫʩʣʦʚʠʷʭ ʧʣʘʚʘʥʠʷ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʧʨʠ ʦʩʪʘʥʦʚʢʝ ʛʣʘʚʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʠ ʧʦʣʥʦʡ ʧʦʪʝʨʝ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʢʦʥʪʨʦʣʷ ʟʘ ʜʠʥʘʤʠʢʦʡ ʩʫʜʥʘ ʚ ʦʙʩʪʘʥʦʚʢʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʚʦʣʥʝʥʠʷ ʠ 

ʫʨʘʛʘʥʥʦʛʦ ʚʝʪʨʘ. ʂ ʚʘʞʥʳʤ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʤʦʞʥʦ ʦʪ-

ʥʝʩʪʠ ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʤʬʦʨʪʥʦʩʪʠ ʦʙʠʪʘʥʠʷ ʧʨʠ ʧʣʘʚʘʥʠʠ ʥʘ ʠʥʪʝʥʩʠʚ-
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ʥʦʤ ʤʦʨʩʢʦʤ ʚʦʣʥʝʥʠʠ, ʘ ʪʘʢʞʝ ʫʩʪʨʦʡʩʪʚʦ ʚʳʩʦʢʠʭ ʧʘʣʫʙʥʳʭ ʥʘʜʩʪʨʦ-

ʝʢ, ʚ ʢʦʪʦʨʳʭ ʜʦʣʞʥʳ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʢʦʤʬʦʨʪʘʙʝʣʴʥʳʝ ʞʠʣʳʝ ʧʦʤʝʱʝ-

ʥʠʷ. 

 

ʈʠʩ. 71. ɻʠʧʦʪʝʪʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʢʘʙʦʪʘʞʥʦʛʦ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʩʫʜʥʘ ʩʦ ʩʭʝ-

ʤʘʪʠʯʥʦʡ ʧʨʦʨʠʩʦʚʢʦʡ ʦʙʱʝʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ. ʌʦʨʤʘ ʢʦʨʧʫʩʘ ʠ ʥʘʜʩʪʨʦʝʢ 

ʚʳʙʨʘʥʳ ʩ ʫʯʝʪʦʤ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʥʠʞʝʥʠʷ ʩʠʣʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦ 

ʰʪʦʨʤʦʚʳʤ ʚʦʣʥʝʥʠʝʤ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʘʩʩʠʚʥʦʝ ʰʪʦʨʤʦʚʘʥʠʝ ʥʘ ʢʫʨʩʝ ʥʦ-

ʩʦʤ ʥʘ ʚʦʣʥʫ ʧʨʠ ʦʩʪʘʥʦʚʣʝʥʥʳʭ ʜʚʠʛʘʪʝʣʷʭ. 

ɼʚʫʭʚʠʥʪʦʚʘʷ ʩʭʝʤʘ ʜʚʠʞʠʪʝʣʝʡ ʠ ʤʦʱʥʘʷ ʩʠʣʦʚʘʷ ʫʩʪʘʥʦʚʢʘ ʧʦʟ-

ʚʦʣʷʶʪ ʩʫʜʥʫ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʝʦʜʦʣʝʚʘʪʴ ʥʘʚʠʛʘʮʠʦʥʥʳʝ ʪʨʫʜʥʦʩʪʠ ʠ 

ʫʚʝʨʝʥʥʦ ʧʨʦʭʦʜʠʪʴ ʚʦʨʦʪʘ ʥʝʦʙʫʩʪʨʦʝʥʥʳʭ ʧʦʨʪʦʧʫʥʢʪʦʚ, ʛʜʝ ʧʨʝʜʫ-

ʩʤʘʪʨʠʚʘʝʪʩʷ ʫʩʢʦʨʝʥʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʧʦʛʨʫʟʦ-ʨʘʟʛʨʫʟʦʯʥʳʭ ʦʧʝʨʘʮʠʡ ʫ 

ʩʪʘʮʠʦʥʘʨʥʳʭ ʧʨʠʯʘʣʦʚ, ʩ ʙʝʟʫʩʣʦʚʥʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʚʦʟʚʨʘʱʝʥʠʷ ʥʘ ʧʣʘʥʦʚʳʝ ʢʘʙʦʪʘʞʥʳʝ ʤʘʨʰʨʫʪʳ ʚ ʣʶʙʳʭ ʧʦʛʦʜʥʳʭ 

ʫʩʣʦʚʠʷʭ. 

ɹʣʠʟʢʠʤʠ ʧʦ ʤʦʨʝʭʦʜʥʦʩʪʠ ʠʩʪʦʨʠʯʝʩʢʠʤʠ ʧʨʦʪʦʪʠʧʘʤʠ ʷʚʣʷʶʪʩʷ 

ʠʩʧʘʥʩʢʠʝ ʛʘʣʠʦʥʳ ʠʣʠ ʩʨʝʜʥʝʚʝʢʦʚʳʝ ʢʘʨʘʚʝʣʣʳ ʩ ʚʳʩʦʢʦʡ ʢʦʨʤʦʚʦʡ 

ʥʘʜʩʪʨʦʡʢʦʡ ʠ ʟʘʥʠʞʝʥʥʳʤ ʙʘʢʦʤ, ʥʝ ʦʙʣʘʜʘʶʱʠʤ ʩʚʦʡʩʪʚʦʤ ʚʩʭʦʞʝ-

ʩʪʠ ʥʘ ʚʦʣʥʫ ʠ ʥʝ ʧʨʦʪʠʚʦʩʪʦʷʱʠʤ ʟʘʣʠʚʘʝʤʦʩʪʠ ʥʦʩʦʚʦʡ ʧʘʣʫʙʳ. 



 
155 

ʇʨʦʝʢʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʢʘʙʦʪʘʞʥʦʛʦ ʩʫʜʥʘ: 

ɼʣʠʥʘ ʥʘʠʙʦʣʴʰʘʷ / ʚʘʪʝʨʣʠʥʠʠ L 103 / 100 ʤ; 

ʐʠʨʠʥʘ ʥʘʠʙʦʣʴʰʘʷ /ʚʘʪʝʨʣʠʥʠʠ B 16 / 15.2 ʤ; 

ʐʠʨʠʥʘ ʧʦ ʚʝʨʭʥʝʡ ʧʘʣʫʙʝ ɺDeck 13 ʤ; 

ʆʩʘʜʢʘ ʊ 5 ʤ; 

ɺʦʜʦʠʟʤʝʱʝʥʠʝ W 4 400 ʤ
3
; 

ʇʣʦʱʘʜʴ ʩʤʦʯʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ S 1 620 ʤ
2
; 

ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʱʝʡ ʧʦʣʥʦʪʳ d 0.58. 

ʉʢʦʨʦʩʪʴ ʭʦʜʘ ʤʘʢʩʠʤʘʣʴʥʘʷ (Fn=0,33) ï  Vʤ 20 ʫʟʣ. 

 é  ʵʢʦʥʦʤʠʯʥʘʷ, ʰʪʦʨʤʦʚʘʷ (Fn=0,15) ï  V  ɻ 9,1 ʫʟʣ. 

ʆʙʳʯʥʳʝ ʢʘʶʪʳ ʧʘʩʩʘʞʠʨʦʚ ʠ ʵʢʠʧʘʞʘ, ʙʳʪʦʚʳʝ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴ-

ʥʳʝ ʧʦʤʝʱʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʧʦʣʦʞʝʥʳ ʥʠʞʝ ʛʣʘʚʥʦʡ ʧʘʣʫʙʳ ʚʜʦʣʴ 

ʙʦʨʪʦʚ ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʢʦʨʧʫʩʘ. ʇʝʨʝʭʦʜʳ ʤʝʞʜʫ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʳʤʠ 

ʦʪʩʝʢʘʤʠ (ʚ ʩʣʫʯʘʝ ʦʙʱʝʩʫʜʦʚʳʭ ʪʨʝʚʦʛ) ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʨʦʝʥʳ ʚʥʫʪʨʠ 

ʥʝʧʨʝʨʳʚʥʦʡ ʧʨʦʜʦʣʴʥʦʡ ʥʘʜʩʪʨʦʡʢʠ ʥʘ ʚʝʨʭʥʝʡ ʧʘʣʫʙʝ. 

ɺ ʢʦʨʤʦʚʦʡ ʥʘʜʩʪʨʦʡʢʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚʳʩʦʢʦ ʥʘʜ ʚʦʜʦʡ ʚ ʟʘ-

ʱʠʱʝʥʥʦʡ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʣʥ ʠ ʢʘʯʢʠ ʢʦʨʤʦʚʦʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ, ʤʦʛʫʪ 

ʙʳʪʴ ʨʘʩʧʦʣʦʞʝʥʳ ʢʦʤʬʦʨʪʘʙʝʣʴʥʳʝ ʢʘʶʪʳ, ʟʦʥʳ ʦʪʜʳʭʘ ʠ ʦʙʱʝʩʪʚʝʥ-

ʥʳʝ ʧʦʤʝʱʝʥʠʷ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʙʦʪʳ ʩʫʜʥʘ ʚ ʥʝʙʦʣʴʰʠʭ ʛʘʚʘʥʷʭ 

ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʦʚ ʠ ʜʨʫʛʠʭ ʧʣʦʭʦʦʙʦʨʫʜʦʚʘʥʥʳʭ ʛʘʚʘʥʷʭ ɼʘʣʴʥʝʛʦ 

ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ ʦʩʘʜʢʘ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʚʝʣʠʯʠʥʦʡ T = 5.0 ʤ, ʯʪʦ ʧʨʠ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʰʠʨʠʥʝ ɺ = 16 ʤ ʩʦʩʪʘʚʠʪ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʫʶ ʚʝʣʠʯʠʥʫ 

ʦʪʥʦʰʝʥʠʷ ʰʠʨʠʥʳ ʢ ʦʩʘʜʢʝ B/T = 3.2.  

ʂʦʨʧʫʩ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʩʫʜʥʘ ʤʦʞʝʪ ʠʤʝʪʴ ʤʘʣʳʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʦʙʱʝʡ ʧʦʣʥʦʪʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʩʥʦʚʥʦʡ ʦʙʲʝʤ ʧʦʜʚʦʜʥʦʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ 

ʩʦʩʨʝʜʦʪʦʯʠʪʴ ʚ ʝʛʦ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʠ ʜʦʧʫʩʪʠʪʴ ʟʘʦʩʪʨʝʥʠʝ ʠ ʫʤʝʥʴʰʝ-

ʥʠʝ ʠʥʝʨʮʠʠ ʧʦʜʚʦʜʥʳʭ ʦʙʲʝʤʦʚ ʠ ʧʣʦʱʘʜʠ ʚʘʪʝʨʣʠʥʠʠ ʚ ʦʢʦʥʝʯʥʦʩʪʷʭ. 

ʅʦʩʦʚʘʷ ʯʘʩʪʴ ʢʦʨʧʫʩʘ ʦʙʨʘʟʦʚʘʥʘ ʚʝʨʪʠʢʘʣʴʥʳʤ ʙʫʣʴʙʦʚʳʤ ʬʦʨʰʪʝʚ-

ʥʝʤ, ʢʦʪʦʨʳʡ ʫʣʫʯʰʘʝʪ ʦʙʪʝʢʘʝʤʦʩʪʴ ʢʦʨʧʫʩʘ ʥʘ ʙʦʣʴʰʠʭ ʩʢʦʨʦʩʪʷʭ ʭʦ-

ʜʘ. ʅʘʜʚʦʜʥʳʡ ʙʦʨʪ ʚ ʥʦʩʦʚʦʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ ʧʨʠ ʚʩʪʨʝʯʝ ʩ ʚʦʣʥʦʡ ʚʳ-

ʧʦʣʥʷʝʪ ʨʦʣʴ ʢʥʷʚʜʠʛʝʜʘ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʙʣʘʜʘʝʪ ʚʩʭʦʞʝʩʪʴʶ ʥʘ ʚʦʣ-

ʥʫ. ʆʜʥʘʢʦ, ʚ ʫʩʣʦʚʠʷʭ ʧʘʩʩʠʚʥʦʛʦ ʰʪʦʨʤʦʚʘʥʠʷ, ʙʘʢ, ʧʨʠʥʠʤʘʷ ʥʘ ʩʝʙʷ 

ʧʝʨʚʳʡ ʫʜʘʨ ʦʙʨʫʰʘʶʱʝʛʦʩʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʛʨʝʙʥʷ, ʨʘʟʨʫʰʘʝʪ ʤʦ-



 
156 

ʥʦʣʠʪʥʦʩʪʴ ʬʨʦʥʪʘ ʚʩʪʨʝʯʥʦʡ ʚʦʣʥʳ, ʯʘʩʪʠʯʥʦ ʟʘʱʠʱʘʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ 

ʭʦʜʦʚʫʶ ʨʫʙʢʫ ʠ ʩʨʝʜʥʶʶ ʯʘʩʪʴ ʢʦʨʧʫʩʘ. 

 

ʈʠʩ. 72. ʂʨʠʚʳʝ ʵʣʝʤʝʥʪʦʚ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʯʝʨʪʝʞʘ ʠ ʧʣʝʯʠ ʦʩʪʦʡʯʠʚʦʩʪʠ 

(Zg=6 ʤ) ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʦʩʘʜʢʘʭ. ʅʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʦʩʘʜʢʝ ʤʝʪʘʮʝʥʪʨʠʯʝ-

ʩʢʘʷ ʚʳʩʦʪʘ h=6 ʤ. 

ʂʦʨʤʦʚʘʷ ʯʘʩʪʴ ʢʦʨʧʫʩʘ ʚʳʧʦʣʥʷʝʪ ʨʦʣʴ ʥʘʜʚʦʜʥʦʛʦ çʰʪʦʨʤʦʚʦʛʦ 

ʬʣʶʛʝʨʘè. ʂʦʨʤʦʚʦʡ ʧʦʜʟʦʨ ʧʦʯʪʠ çʧʣʦʩʢʠʡè ʠ ʙʝʟ ʧʣʘʚʥʠʢʦʚʦʛʦ ʘʭ-

ʪʝʨʰʪʝʚʥʷ. ʕʪʦ ʜʝʣʘʝʪ ʢʦʨʤʫ ʩʚʦʙʦʜʥʦʡ ʜʣʷ ʨʳʩʢʘʥʠʷ ʧʨʠ ʚʩʧʣʳʪʠʠ ʥʘ 

ʚʦʣʥʝ, ʪʝʤ ʩʘʤʳʤ ʦʩʣʘʙʣʷʷ ʢʨʝʥʷʱʠʝ ʥʘʛʨʫʟʢʠ ʚ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʙʫʣʴ-

ʙʦʚʳʡ ʥʦʩ ʫʜʝʨʞʠʚʘʝʪ ʦʙʱʠʡ ʮʝʥʪʨ ʙʦʢʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʙʣʠʞʝ ʢ 

ʥʦʩʦʚʦʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʫʶ ʰʠʨʠʥʫ ʢʦʨʧʫʩʘ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʫʶ 

ʦʩʘʜʢʫ, ʢʨʠʚʳʝ ʵʣʝʤʝʥʪʦʚ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʯʝʨʪʝʞʘ ʠ ʧʣʝʯʠ ʦʩʪʦʡʯʠʚʦʩʪʠ 

ʬʦʨʤʳ (ʈʠʩ. 72) ʧʦʜʪʚʝʨʞʜʘʶʪ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʦʩʥʦʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʬʦʨʤʝ ʢʦʨʧʫʩʘ, ʜʦʩʪʠʛʘʝʤʳʝ ʫʩʪʨʦʡʩʪʚʦʤ ʟʘʚʘʣʘ ʥʘʜʚʦʜʥʦʛʦ ʙʦʨʪʘ ʠ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʫʤʝʥʴʰʝʥʠʝʤ ʧʦʣʥʦʪʳ ʢʦʨʧʫʩʘ ʩʫʜʥʘ ʚ ʦʢʦʥʝʯʥʦʩʪʷʭ: 

- ʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʦʩʘʜʢʝ ʜʠʘʛʨʘʤʤʘ ʦʩʪʦʡʯʠʚʦʩʪʠ ʠʤʝʝʪ ʭʦʨʦ-

ʰʦ ʚʳʨʘʞʝʥʥʫʶ S-ʦʙʨʘʟʥʦʩʪʴ, ʦʩʦʙʝʥʥʦ ʥʘ ʦʩʘʜʢʘʭ ʤʛʥʦʚʝʥʥʦʛʦ ʧʦʛʨʫ-

ʞʝʥʠʷ ʢʦʨʧʫʩʘ ʚ ʧʦʣʫʬʘʟʘʭ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʘʯʢʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʙʝʟʦʧʘʩ-

ʥʦ ʩʥʠʞʘʪʴ ʦʩʪʦʡʯʠʚʦʩʪʴ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʝʨʠʦʜʘ ʙʦʨʪʦʚʦʡ ʢʘʯʢʠ ʠ ʧʦ-

ʚʳʰʝʥʠʷ ʢʦʤʬʦʨʪʥʦʩʪʠ ʦʙʠʪʘʥʠʷ ʚ ʰʪʦʨʤʦʚʦʤ ʧʣʘʚʘʥʠʠ. 
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- ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʦʩʘʜʢʠ ʧʣʦʱʘʜʴ ʜʝʡʩʪʚʫʶʱʝʡ ʚʘʪʝʨʣʠʥʠʠ ʥʝ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ ʝʝ ʧʨʦʜʦʣʴʥʳʡ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʫʤʝʥʴʰʘʝʪʩʷ, ʯʪʦ ʷʚ-

ʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʨʠʟʥʘʢʦʚ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʧʘʩʩʠʚʥʦʩʪʠ ʢʦʨʧʫʩʘ 

ʧʨʠ ʩʚʦʙʦʜʥʦʤ ʧʣʘʚʘʥʠʠ ʥʘ ʚʟʚʦʣʥʦʚʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʷ; 

 

ʈʠʩ. 73. ʈʘʩʯʝʪʳ ʢʦʵʬʬʠʮʠʝʥʪʦʚ Cw ʠ ʩʠʣ ʚʦʣʥʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ  ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʚʦʜʦʠʟʤʝʱʝʥʠʷ R/D ʜʣʷ ʢʘʙʦʪʘʞʥʦʛʦ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʩʫʜʥʘ. ɺ ʚʝʨʭʥʝʡ 

ʯʘʩʪʠ ʨʠʩʫʥʢʘ ʧʨʠʚʝʜʝʥʳ ʛʨʘʬʠʢʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ ʢʦʨʘʙʝʣʴʥʳʭ 

ʚʦʣʥ ʧʦ ʜʣʠʥʝ ʢʦʨʧʫʩʘ, ʛʜʝ ʠʣʣʶʩʪʨʠʨʫʝʪʩʷ ʟʘʪʷʛʠʚʘʥʠʝ ʢʦʨʘʙʝʣʴʥʦʡ ʚʦʣʥʳ 

ʧʦʜ ʥʦʩʦʚʫʶ ʩʢʫʣʫ ʥʘ ʩʢʦʨʦʩʪʷʭ ʧʦʨʷʜʢʘ Fn=0,3·0,4 (18·24 ʫʟʣ.) 

ʋʟʢʠʝ ʟʘʦʩʪʨʝʥʥʳʝ ʚʝʪʚʠ ʥʦʩʦʚʳʭ ʚʘʪʝʨʣʠʥʠʡ ʩʣʫʞʘʪ ʧʦʜʜʝʨʞʘ-

ʥʠʶ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ ʭʦʜʘ ʧʨʦʠʟʚʦʣʴʥʳʤʠ ʢʫʨʩʘʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʤʝ-

ʨʝʥʥʦʛʦ ʤʦʨʩʢʦʛʦ ʚʦʣʥʝʥʠʷ ʠ ʧʦʣʦʛʦʡ ʦʢʝʘʥʩʢʦʡ ʟʳʙʠ, ʧʨʠ ʵʪʦʤ ʚ ʥʦʩʦ-

ʚʦʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ ʥʝ ʨʘʟʚʠʚʘʶʪʩʷ ʙʦʣʴʰʠʭ ʢʨʝʥʷʱʠʭ ʠʣʠ ʜʠʬʬʝʨʝʥʪʫ-

ʶʱʠʭ ʤʦʤʝʥʪʦʚ ʦʪ ʚʥʝʰʥʠʭ ʩʠʣ ʚʦʣʥʦʚʦʡ ʧʨʠʨʦʜʳ. ɼʦʩʪʠʞʝʥʠʝ ʨʝʞʠ-

ʤʘ ʙʝʟʫʜʘʨʥʦʛʦ ʧʨʦʨʝʟʘʥʠʷ ʚʩʪʨʝʯʥʳʭ ʛʨʝʙʥʝʡ ʢʨʫʧʥʳʭ ʰʪʦʨʤʦʚʳʭ 

ʚʦʣʥ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʤʘʣʦʡ ʚʳʩʦʪʳ ʠ ʧʦʣʥʦʪʳ ʥʘʜʚʦʜʥʦʛʦ ʙʦʨʪʘ ʚ 

ʥʦʩʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ, ʛʜʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʟʘʣʠʚʘʝʤʦʩʪʠ ʧʘʣʫʙʳ ʙʘʢʘ 

ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʫʩʠʣʝʥʠʝ ʙʦʨʪʦʚʦʡ ʠ ʢʠʣʝʚʦʡ ʢʘʯʢʠ. 

ʇʘʣʫʙʘ ʙʘʢʘ ʥʝ ʟʘʱʠʱʝʥʘ ʦʪ ʟʘʭʣʝʩʪʳʚʘʥʠʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʤʠ 

ʛʨʝʙʥʷʤʠ ʦʙʨʫʰʘʶʱʠʭʩʷ ʚʦʣʥ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʨʦʡʩʪʚʦ ʥʝ-

ʩʢʦʣʴʢʦ ʫʚʝʣʠʯʝʥʥʦʡ ʧʦʛʠʙʠ ʙʠʤʩʦʚ, ʩ ʜʦʩʪʘʪʦʯʥʦ ʫʧʨʦʯʥʝʥʥʳʤ 
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ʰʠʨʩʪʨʝʯʥʳʤ ʧʦʷʩʦʤ ʠ ʧʨʠʧʦʜʥʷʪʳʤ ʬʘʣʴʰʙʦʨʪʦʤ ʥʘʜ ʚʘʪʝʨʚʝʡʩʘʤʠ 

ʜʣʷ ʙʩrʪʨʦʛʦ ʩʙʨʘʩʳʚʘʥʠʷ ʚʦʜʳ ʩ ʧʘʣʫʙr  ʙʘʢʘ ʟʘ ʙʦʨʪ. 

ʅʘ ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʠ ʭʦʜʘ ʦʩʥʦʚʥʳʝ ʚʦʣʥʦʚʳʝ ʥʘʛʨʫʟʢʠ ʙʫʜʫʪ 

ʧʨʠʭʦʜʠʪʴʩʷ ʥʘ ʥʦʩʦʚʫʶ ʯʘʩʪʴ ʢʦʨʧʫʩʘ (ʈʠʩ. 73), ʘ ʢʦʨʤʦʚʦʡ ʧʦʜʟʦʨ 

ʦʢʘʞʝʪʩʷ ʚ ʚʦʟʤʫʱʝʥʥʦʤ ʠ ʯʘʩʪʠʯʥʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʤ ʧʦʪʦʢʝ, ʯʪʦ 

ʚʘʞʥʦ ʢʘʢ ʜʣʷ ʩʪʘʙʠʣʴʥʦʡ ʨʘʙʦʪʳ ʚʠʥʪʦ-ʨʫʣʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʪʘʢ ʠ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ ʦʙʠʪʘʥʠʷ ʚ ʚʳʩʦʢʦʡ ʢʦʨʤʦʚʦʡ 

ʥʘʜʩʪʨʦʡʢʝ. 

ɺ ʩʣʫʯʘʝ ʞʝ ʦʩʪʘʥʦʚʢʠ ʛʣʘʚʥʳʭ ʜʚʠʛʘʪʝʣʝʡ, ʧʦʜʦʙʥʦ ʰʪʦʨʤʦʚʦʤʫ 

ʬʣʶʛʝʨʫ, ʧʘʩʩʘʞʠʨʩʢʦʝ ʩʫʜʥʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳʭʦʜʠʪ ʥʘ ʢʫʨʩ ʥʦʩʦʤ ʥʘ 

ʚʦʣʥʫ, ʥʘ ʢʦʪʦʨʦʤ ʫʜʘʨʳ ʚʦʣʥ ʙʫʜʫʪ ʧʨʠʭʦʜʠʪʴʩʷ ʥʘ ʧʘʣʫʙʫ ʙʘʢʘ ʠ ʥʦʩʦ-

ʚʫʶ ʥʘʜʩʪʨʦʡʢʫ, ʘ ʢʦʨʤʦʚʘʷ ʯʘʩʪʴ ʢʦʨʧʫʩʘ ʦʢʘʞʝʪʩʷ ʚ ʯʘʩʪʠʯʥʦ ʩʪʘʙʠʣʠ-

ʟʠʨʦʚʘʥʥʦʤ ʚʦʣʥʦʚʦʤ ʧʦʣʝ, ʫʢʨʳʪʦʤ ʦʪ ʧʨʷʤʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʛʨʝʙʥʝʡ 

ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ. 

 

ȶɌɍɚɞɌɒəɚɑ ɝɟɐəɚ ȽɌɡɌɗɔəɚ-ȶɟɜɔɗɨɝɖɚɏɚ ɖɜɌɫ 

ʉʘʭʘʣʠʥʩʢʠʤ ʤʦʨʩʢʠʤ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʤ ʢʦʤʠʪʝʪʦʤ ʧʨʝʜʩʪʘʚ-

ʣʝʥʦ ʟʘʢʣʶʯʝʥʠʝ ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʢʘʙʦʪʘʞʥʦʛʦ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʩʫʜʥʘ 

ʜʣʷ ʚʩʝʩʝʟʦʥʥʦʡ ʠ ʚʩʝʧʦʛʦʜʥʦʡ ʥʘʚʠʛʘʮʠʠ ʥʘ ʨʝʛʫʣʷʨʥʳʭ ʣʠʥʠʷʭ ʉʘʭʘ-

ʣʠʥʦ-ʂʫʨʠʣʴʩʢʦʛʦ ʢʨʘʷ, ʚ ʰʪʦʨʤʦʚʳʭ ʠ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ ʆʭʦʪʩʢʦʛʦ ʠ 

ʗʧʦʥʩʢʦʛʦ ʤʦʨʝʡ, ʠ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʭ ʘʢʚʘʪʦʨʠʷʭ ʊʠʭʦʛʦ ʦʢʝʘʥʘ. 

ʌʦʨʤʘʣʠʟʘʮʠʷ ʠ ʩʠʥʪʝʟ ʢʣʶʯʝʚʳʭ ʠʥʞʝʥʝʨʥʳʭ ʨʝʰʝʥʠʡ 

ʀʩʭʦʜʷ ʠʟ ʟʘʜʘʥʥʳʭ ʫʩʣʦʚʠʡ ʥʘʚʠʛʘʮʠʠ ʫʩʪʘʥʦʚʣʝʥʳ ʦʙʷʟʘʪʝʣʴʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʦʨʝʭʦʜʥʳʤ ʢʘʯʝʩʪʚʘʤ ʩʫʜʥʘ, ʦʙʝʩʧʝʯʠʚʘʝʤʳʝ ʨʝʘʣʠʟʘʮʠ-

ʝʡ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʜʦʩʪʠʞʝʥʠʡ ʮʝʣʝʚʦʛʦ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʭʦʨʦʰʝʡ ʤʦʨʩʢʦʡ ʧʨʘʢʪʠʢʦʡ ʵʢʠʧʘʞʘ ʧʨʠ ʵʢʩʧʣʫʘʪʘ-

ʮʠʠ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʩʫʜʥʘ ʧʦ ʝʛʦ ʧʨʷʤʦʤʫ ʧʨʝʜʥʘʟʥʘʯʝʥʠʶ:  

- ʧʨʦʭʦʞʜʝʥʠʝ ʟʘʜʘʥʥʳʭ ʦʢʝʘʥʩʢʠʭ ʤʘʨʰʨʫʪʦʚ ʚ ʘʢʚʘʪʦʨʠʷʭ ʉʘʭʘ-

ʣʠʥʘ ʠ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʦʚ ʚ ʣʶʙʳʭ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʠʣʠ ʦʩʦ-

ʙʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʫʩʣʦʚʠʷʭ;  

- ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʤʘʥʝʚʨʠʨʦʚʘʥʠʶ ʠ ʫʜʝʨʞʘʥʠʷ ʢʫʨʩʘ ʩ ʟʘʜʘʥʥʦʡ 

ʩʢʦʨʦʩʪʴʶ ʥʘ ʛʣʫʙʦʢʦʡ ʚʦʜʝ ʚ ʦʪʢʨʳʪʦʤ ʤʦʨʝ ʚ ʫʩʣʦʚʠʷʭ ʫʨʘʛʘʥʥʳʭ ʚʝʪ-

ʨʦʚ ʠ ʰʪʦʨʤʦʚʦʛʦ ʚʦʣʥʝʥʠʷ;  
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- ʢʦʨʘʙʝʣʴʥʳʝ ʦʙʚʦʜʳ ʠ ʦʙʱʝʢʦʨʘʙʝʣʴʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʩʣʫʞʘʪ ʩʪʘ-

ʙʠʣʠʟʘʮʠʠ ʢʦʨʧʫʩʘ ʧʨʠ ʤʠʥʠʤʫʤʝ ʚʩʝʭ ʚʠʜʦʚ ʢʘʯʢʠ ʥʘ ʭʦʜʫ ʩʫʜʥʘ; ʩ ʦʙ-

ʣʘʜʘʥʠʝʤ ʩʚʦʡʩʪʚʦʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʨʠʚʝʜʝʥʠʷ ʩʫʜʥʘ ʥʘ ʙʝʟʦʧʘʩʥʳʡ 

ʢʫʨʩ ʥʦʩʦʤ ʥʘ ʚʦʣʥʫ ʧʨʠ ʧʦʪʝʨʝ ʭʦʜʘ (ʚ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʷʭ).  

ʂʣʶʯʝʚʳʝ ʠʥʞʝʥʝʨʥʳʝ ʨʝʰʝʥʠʷ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʷ ʢʦʨʘʙʣʷ ʧʦʚʳʰʝʥʥʦʡ ʰʪʦʨʤʦʚʦʡ ʤʦʨʝʭʦʜʥʦʩʪʠ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʧʨʠ-

ʝʤʣʝʤʳ ʚ ʩʣʫʯʘʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʚʦʜʦʠʟʤʝʱʘʶʱʠʭ ʩʫʜʦʚ ʥʝʦʛʨʘʥʠʯʝʥʥʦ-

ʛʦ ʦʢʝʘʥʩʢʦʛʦ ʧʣʘʚʘʥʠʷ:  

1. ʄʘʣʳʝ ʧʦʧʝʨʝʯʥʳʝ ʠ ʧʨʦʜʦʣʴʥʳʝ ʤʦʤʝʥʪʳ ʠʥʝʨʮʠʠ ʥʘ ʫʨʦʚʥʷʭ 

ʧʝʨʝʤʝʥʥʳʭ ʚʘʪʝʨʣʠʥʠʡ ʠ ʚʦʛʥʫʪʦʩʪʴ ʥʘʜʚʦʜʥʦʛʦ ʙʦʨʪʘ  

Ÿ ʩʥʠʞʝʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʣʥʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʝ ʭʦʜʢʦʩʪʠ;  

2. ʋʤʝʥʴʰʝʥʠʝ ʥʘʜʚʦʜʥʳʭ ʦʙʲʝʤʦʚ ʢʦʨʧʫʩʘ ʚ ʦʢʦʥʝʯʥʦʩʪʷʭ ʠ ʟʘ-

ʚʘʣ ʙʦʨʪʘ ʥʘ ʫʨʦʚʥʝ ʜʝʡʩʪʚʫʶʱʝʡ ʚʘʪʝʨʣʠʥʠʠ  

Ÿ ʩʪʘʙʠʣʠʟʘʮʠʷ ʠ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʭʦʜʘ ʥʘ ʚʦʣʥʝʥʠʠ ʚ ʨʝʞʠʤʝ 

ʧʨʦʨʝʟʘʥʠʷ ʚʦʣʥ;  

3. ɿʘʚʘʣ ʬʦʨʰʪʝʚʥʷ ʠ ʥʘʜʚʦʜʥʦʛʦ ʙʦʨʪʘ, ʫʤʝʥʴʰʝʥʠʝ ʰʠʨʠʥʳ ʠ 

ʥʝʧʨʝʨʳʚʥʦʡ ʧʣʦɦ ʘʜʠ ʚʝʨʭʥʝʡ ʧʘʣʫʙʳ  

Ÿ ʠʩʢʣʶʯʝʥʠʝ ʫʜʘʨʦʚ ʚʦʣʥ ʧʦ ʢʦʨʧʫʩʫ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʘʢʪʠʚʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʭʦʜʦʤ ʩʫʜʥʘ;  

4. ʇʝʨʝʥʦʩ ʦʩʥʦʚʥʳʭ ʥʘʜʚʦʜʥʳʭ ʦʙʲʝʤʦʚ ʚ ʢʦʨʤʦʚʫʶ ʯʘʩʪʴ ʢʦʨʧʫ-

ʩʘ, ʘ ʮʝʥʪʨʘ ʚʝʣʠʯʠʥʳ ʧʦʜʚʦʜʥʦʛʦ ʢʦʨʧʫʩʘ ï ʚ ʥʦʩ  

Ÿ ʙʝʟʦʧʘʩʥʦʝ ʰʪʦʨʤʦʚʘʥʠʝ ʚ ʨʝʞʠʤʝ ʥʦʩʦʤ ʥʘ ʚʦʣʥʫ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʚ ʘʚʘʨʠʡʥʳʭ ʨʝʞʠʤʘʭ ʠ ʩ ʦʩʪʘʥʦʚʣʝʥʥʳʤʠ ʤʘʰʠʥʘʤʠ;  

5. ʉʚʝʜʝʥʠʝ ʢ ʦʜʥʦʡ ʚʝʨʪʠʢʘʣʠ ʮʝʥʪʨʦʚ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦ-

ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʣ ʧʨʠ ʪʠʧʦʚʳʭ ʧʦʩʘʜʢʘʭ ʠ ʨʝʞʠʤʘʭ ʭʦʜʘ  

Ÿ ʦʙʝʩʧʝʯʝʥʠʝ ʫʧʨʘʚʣʷʝʤʦʩʪʠ, ʩʪʘʙʠʣʠʟʘʮʠʠ ʢʘʯʢʠ ʠ ʭʦʨʦʰʝʡ 

ʭʦʜʢʦʩʪʠ ʥʘ ʚʦʣʥʝʥʠʠ;  

6. ʋʤʝʥʴʰʝʥʠʝ ʚʳʩʦʪʳ ʠ ʧʘʨʫʩʥʦʩʪʠ ʥʘʜʩʪʨʦʝʢ  

Ÿ "ʂʨʘʩʦʪʘ ʢʦʨʘʙʣʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʥʘ ʝʛʦ ʙʦʨʪʫ 

ʥʝʥʫʞʥʳʭ ʚʝʱʝʡ", ʠ ʚ ʪʦʤ ʯʠʩʣʝ ï ʥʝʜʦʧʫʩʪʠʤʦʩʪʴʶ ʧʫʩʪʳʭ ʥʘʜʚʦʜʥʳʭ 

ʦʙʲʝʤʦʚ.  
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ʂʦʥʮʝʧʪʫʘʣʴʥʳʝ ʧʨʝʜʧʨʦʝʢʪʥʳʝ ʫʩʣʦʚʠʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʦʛʨʘʥʠʯʝʥʠʷ ʍʘʙʘʨʦʚʩʢʦʛʦ ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʟʘʚʦʜʘ 

1. ɺʳʙʦʨ ʩʢʦʨʦʩʪʥʦʛʦ ʨʝʞʠʤʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʩʝʧʦʛʦʜʥʦʩʪʴʶ 

ʤʦʨʩʢʠʭ ʧʝʨʝʭʦʜʦʚ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ, ʯʪʦ ʧʨʠ 9-11 ʫʟʣʘʭ 

ʚʦʟʤʦʞʥʦ ʚ ʩʣʫʯʘʝ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʫʜʥʘ ʧʦʚʳʰʝʥʥʦʡ 

ʰʪʦʨʤʦʚʦʡ ʤʦʨʝʭʦʜʥʦʩʪʠ. ʊ.ʝ. ʚʳʙʠʨʘʝʪʩʷ ʨʝʛʫʣʷʨʥʦʩʪʴ ʨʘʙʦʪʳ ʧʘʩʩʘ-

ʞʠʨʩʢʦʡ ʣʠʥʠʠ, ʩʪʨʦʛʦ ʧʦ ʨʘʩʧʠʩʘʥʠʶ ʩ ʟʘʜʘʥʥʦʡ ʧʨʦʝʢʪʥʦʡ ʩʢʦʨʦʩʪʴʶ, 

ʚ ʣʶʙʳʭ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ (ʦʪʢʘʟʳʚʘʝʤʩʷ ʦʪ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʧʨʦʝʢʪʦʚ ʩ ʛʠʛʘʥʪʩʢʠʤ ʨʘʩʭʦʜʦʤ ʪʦʧʣʠʚʘ ʠ ʤʥʦʛʦʜ-

ʥʝʚʥʳʤʠ ʦʞʠʜʘʥʠʷʤʠ ʫ ʤʦʨʷ ʭʦʨʦʰʝʡ ʧʦʛʦʜʳ, ʵʪʫ ʟʘʜʘʯʫ ï ʫʩʧʝʰʥʦ 

ʨʝʰʘʶʪ ʩʘʤʦʣʝʪʳ).  

2. ɺʳʙʦʨ ʯʠʩʪʦ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʠʣʠ ʛʨʫʟʦ-ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʚʘʨʠʘʥʪʘ 

ʦʩʪʘʝʪʩʷ ʟʘ ʟʘʢʘʟʯʠʢʦʤ. ɺ ʩʣʫʯʘʝ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʩʫʜʥʘ ʫʤʝʥʴʰʘʝʪʩʷ ʝʛʦ 

ʩʪʦʠʤʦʩʪʴ, ʧʦʚʳʰʘʝʪʩʷ ʢʦʤʬʦʨʪʘʙʝʣʴʥʦʩʪʴ ʠ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʘʟʤʝʱʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ: ʨʝʩʪʦʨʘʥʦʚ, ʩʘʣʦʥʦʚ ʜʣʷ ʦʪʜʳʭʘ 

ʠ. ʧʨ. ɺ ʵʧʦʭʫ ʘʚʪʦʤʦʙʠʣʠʟʘʮʠʠ ʚʳʩʦʢʘ ʘʢʪʫʘʣʥɹʦʩʪʴ ʧʫʪʝʰʝʩʪʚʠʡ ʥʘ 

ʜʞʠʧʘʭ ʩ ʞʠʣʳʤʠ ʙʣʦʢʘʤʠ; ʥʘ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʘʚʪʦʙʫʩʘʭ ʩ ʢʘʤʙʫʟʘʤʠ ʠ 

ʙʳʪʦʚʳʤʠ ʫʜʦʙʩʪʚʘʤʠ, ʜʣʷ ʯʝʛʦ ʥʘ ʩʫʜʥʝ ʥʝʦʙʭʦʜʠʤʘ ʘʧʧʘʨʝʣʴ ʜʣʷ ʚʳ-

ʢʘʪʢʠ ʢʦʣʝʩʥʦʡ ʪʝʭʥʠʢʠ ʥʘ ʧʨʦʩʪʳʝ ʢʫʨʠʣʦʦʩʪʨʦʚʩʢʠʝ ʠ ʩʘʭʘʣʠʥʩʢʠʝ 

ʨʳʙʘʮʢʠʝ ʧʨʠʯʘʣʳ ʠʣʠ ʩʣʠʧʳ.  

3. ɻʣʘʚʥʳʝ ʨʘʟʤʝʨʝʥʠʷ ʩʫʜʥʘ ʟʘʜʘʥʳ ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʳʤ ʟʘʚʦʜʦʤ - 

75 ʭ 16 ʭ 4,3 ʤ. ɺʘʞʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʦʩʘʜʢʠ ʜʦ 5 ʤ. 

ʜʣʷ ʫʤʝʨʝʥʠʷ ʢʘʯʢʠ, ʫʣʫʯʰʝʥʠʷ ʰʪʦʨʤʦʚʳʭ ʤʦʨʝʭʦʜʥʳʭ ʢʘʯʝʩʪʚ, ʫʚʝ-

ʣʠʯʝʥʠʷ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ, ʠ ʦʙʨʝʪʝʥʠʷ ʜʨʫʛʠʭ ʧʦʣʝʟʥʳʭ ʵʢʩʧʣʫʘʪʘʮʠ-

ʦʥʥʳʭ ʩʚʦʡʩʪʚ. ɺʦʜʦʠʟʤʝʱʝʥʠʝ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʩʦʩʪʘʚʠʪ ʧʦʨʷʜʢʘ 3,5 ʪʳ-

ʩʷʯ ʪʦʥʥ (ʧʘʩʩʘʞʠʨʩʢʦʝ - ʥʘʢʘʪʥʦ-ʧʘʩʩʘʞʠʨʩʢʦʝ).  

4. ʂʦʣʠʯʝʩʪʚʦ ʧʘʩʩʘʞʠʨʦʚ ï 250 ʯʝʣʦʚʝʢ, ʩ ʵʢʠʧʘʞʝʤ ʜʦ 50 ʯʝʣʦ-

ʚʝʢ, ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʚʤʝʩʪʠʪʝʣʴʥʦʩʪʴʶ ʩʧʘʩʘʪʝʣʴʥʳʭ ʰʣʶʧʦʢ, ʛʜʝ 

ʜʦʣʞʥʳ ʨʘʟʤʝʱʘʪʴʩʷ 50 % ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʧʘʩʩʘʞʠʨʦʚ ʠ ʵʢʠʧʘʞʘ ʧʦ 

ʢʘʞʜʦʤ ʙʦʨʪʫ. ʇʨʠ ʟʘʜʘʥʥʦʡ ʜʣʠʥʝ ʩʫʜʥʘ ʨʘʩʧʦʣʦʞʠʪʴ ʧʦ ʢʘʞʜʦʤʫ ʙʦʨ-

ʪʫ ʤʦʞʥʦ ʨʘʩʧʦʣʦʞʠʪʴ ʜʦ ʪʨʝʭ 50-ʤʝʩʪʥʳʭ ʰʣʶʧʦʢ, ʘ ʪʘʢʞʝ ʜʝʞʫʨʥʳʡ 

ʢʘʪʝʨ, ʥʝ ʚʢʣʶʯʘʝʤʳʡ ʚ ʯʠʩʣʦ ʩʧʘʩʘʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ.  
























































































