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ʌɻɹʆʋ ɺʆ çʂʦʚʨʦʚʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ 

 ʘʢʘʜʝʤʠʷ ʠʤʝʥʠ ɺ.ɸ. ɼʝʛʪʷʨʝʚʘè 

 
ʂʘʬʝʜʨʘ ñɻʠʜʨʦʧʥʝʚʤʦʘʚʪʦʤʘʪʠʢʘ ʠ ʛʠʜʨʦʧʨʠʚʦʜò (ɻʇɸ ʠ ɻʇ), 

ʦʙʨʘʟʦʚʘʥʥʘʷ ʚ ʩʝʥʪʷʙʨʝ 1975 ʛʦʜʘ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʝʜʫʱʠʭ ʢʘʬʝʜʨ 

ʂʦʚʨʦʚʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʘʢʘʜʝʤʠʠ (ʂɻʊɸ) ʠʤ. 

ɺ.ɸ. ɼʝʛʪʷʨʝʚʘ. ʉʦʟʜʘʥʠʝ ʪʘʢʦʡ ʢʘʬʝʜʨʳ ʩʪʘʣʦ ʥʝʦʙʭʦʜʠʤʳʤ ʰʘʛʦʤ ʚ 

ʩʚʷʟʠ ʩ ʦʩʪʨʦʡ ʧʦʪʨʝʙʥʦʩʪʴʶ ʚ ʩʧʝʮʠʘʣʠʩʪʘʭ ʚ ʦʙʣʘʩʪʠ ʛʠʜʨʘʚʣʠʯʝ-

ʩʢʠʭ ʤʘʰʠʥ ʠ ʩʠʩʪʝʤ ʛʠʜʨʦʧʥʝʚʤʦʘʚʪʦʤʘʪʠʢʠ ʜʣʷ ʨʷʜʘ ʚʝʜʫʱʠʭ ʧʨʦ-

ʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʛʦʨʦʜʘ ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʨʝʜʧʨʠʷʪʠʡ ʦʙʦ-

ʨʦʥʥʦʛʦ ʧʨʦʬʠʣʷ. ɺʘʞʥʝʡʰʠʤʠ ʠʟ ʥʠʭ ʩʪʘʣʠ: 

ï ɺʅʀʀ ñʉʠʛʥʘʣò ï ʚ ʩʚʷʟʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʚʳʧʦʣʥʝʥʠʷ 

ʦʧʳʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʘʙʦʪ ʚ ʦʙʣʘʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ, ʵʣʝʢʪʨʦ-

ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʧʨʠʚʦʜʦʚ ʥʘʚʝʜʝʥʠʷ ʠ ʩʪʘʙʠʣʠ-

ʟʘʮʠʠ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ, ʢʘʢ ñʐʠʣʢʘò, ñʆʩʘò, ñʊʫʥʛʫʩʢʘò, ñʋʨʘʛʘʥò, 

ñʉʤʝʨʯò, ñʇʘʥʮʠʨʴò, ñʊʦʯʢʘò, ñʀʩʢʘʥʜʝʨò, ñʊʦʧʦʣʴ-ʄò ʠ ʜʝʩʷʪʢʦʚ 

ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ; 

ï ʂʦʚʨʦʚʩʢʠʡ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʡ ʟʘʚʦʜ ï ʨʘʟʨʘʙʦʪʯʠʢ 

ʩʣʦʞʥʝʡʰʠʭ ʦʙʨʘʟʮʦʚ ʪʝʭʥʠʢʠ ʠʟ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʫʥʠʢʘʣʴʥʳʭ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ ʠ ʩʠʣʦʚʳʭ ʤʘʰʠʥ ʜʣʷ ʚʦʝʥ-

ʥʦʡ ʠ ʛʨʘʞʜʘʥʩʢʦʡ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ; 

ï ʂɹ ñɸʨʤʘʪʫʨʘò ï ʬʠʣʠʘʣ ɸʆ ñɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʦʩʤʠʯʝ-

ʩʢʠʡ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʮʝʥʪʨ ʠʤʝʥʠ ʄ.ɺ. ʍʨʫʥʠʯʝʚʘò ï 

ʛʦʣʦʚʥʦʡ ʨʘʟʨʘʙʦʪʯʠʢ ʘʛʨʝʛʘʪʦʚ ʠ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʧʥʝʚʤʦʘʚʪʦʤʘʪʠ-

ʢʠ ʜʣʷ ʦʩʥʘʱʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʪʘʨʪʦʚʳʭ ʠ 

ʪʝʭʥʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʨʘʢʝʪ-ʥʦʩʠʪʝʣʝʡ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ɿʘ 45 ʣʝʪ ʩʚʦʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʢʘʬʝʜʨʘ ʧʨʦʰʣʘ ʩʣʦʞʥʳʡ, ʘ 

ʧʦʨʦʡ ʠ ʪʨʫʜʥʳʡ ʧʫʪʴ ʩʚʦʝʛʦ ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ. ʌʦʨʤʠʨʦʚʘ-

ʥʠʝ ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʩʦʟʜʘʥʠʝ ʩʦʚʨʝʤʝʥ-

ʥʦʡ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ, ʨʘʟʨʘʙʦʪʢʘ ʫʯʝʙʥʦ-

ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʝʧʦʜʘʚʘʝʤʳʭ ʜʠʩʮʠʧʣʠʥ, ʦʧʨʝʜʝʣʝ-
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ʥʠʝ ʥʘʧʨʘʚʣʝʥʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ï ʚʩʝ ʵʪʦ 

ʙʳʣʦ ʛʣʘʚʥʳʤ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʣʣʝʢʪʠʚʘ ʢʘʬʝʜʨʳ. 

 ʉʝʛʦʜʥʷ ʢʘʬʝʜʨʘ ʚʝʜʝʪ ʧʦʜʛʦʪʦʚʢʫ ʙʘʢʘʣʘʚʨʦʚ ʠ ʤʘʛʠʩʪʨʦʚ 

ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ ñʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʤʘʰʠʥʳ ʠ ʦʙʦʨʫʜʦ-

ʚʘʥʠʝò ʚ ʪʝʩʥʦʤ ʩʦʜʨʫʞʝʩʪʚʝ ʩ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ 

ʛʦʨʦʜʘ. ʉ ʮʝʣʴʶ ʙʦʣʝʝ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʚʳʧʫʩʢʘʝʤʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʂɹ ñɸʨʤʘʪʫʨʘò ʠ ɺʅʀʀ 

ñʉʠʛʥʘʣò ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʙʘʟʦʚʳʝ ʢʘʬʝʜʨʳ ʧʦ ʜʘʥʥʦʤʫ ʥʘʧʨʘʚʣʝ-

ʥʠʶ ʧʦʜʛʦʪʦʚʢʠ. ɿʜʝʩʴ ʩʧʝʮʠʘʣʠʩʪʳ ʧʨʝʜʧʨʠʷʪʠʷ ʚʝʜʫʪ ʣʝʢʮʠʦʥ-

ʥʳʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ ʧʦ ʧʨʦʬʠʣʴʥʳʤ ʜʠʩʮʠʧʣʠʥʘʤ, ʚʳʧʦʣ-

ʥʷʶʪʩʷ ʢʫʨʩʦʚʳʝ ʠ ʚʳʧʫʩʢʥʳʝ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʝ ʨʘʙʦʪʳ ʧʦ ʪʝʤʘ-

ʪʠʢʝ ʧʨʝʜʧʨʠʷʪʠʷ. ɿʘ ʧʝʨʠʦʜ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘʬʝʜʨʦʡ ɻʇɸ ʠ 

ɻʇ ʧʦʜʛʦʪʦʚʣʝʥʦ ʙʦʣʝʝ 3000 ʩʧʝʮʠʘʣʠʩʪʦʚ-ʠʥʞʝʥʝʨʦʚ, ʙʦʣʝʝ 200 

ʙʘʢʘʣʘʚʨʦʚ ʠ 300 ʤʘʛʠʩʪʨʦʚ. ʉʝʛʦʜʥʷ ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʟʘʥʠʤʘʶʪ ʨʫ-

ʢʦʚʦʜʷʱʠʝ ʜʦʣʞʥʦʩʪʠ, ʷʚʣʷʶʪʩʷ ʚʝʜʫʱʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ, ʦʧʨʝ-

ʜʝʣʷʶʱʠʤʠ ʪʝʭʥʠʯʝʩʢʫʶ ʧʦʣʠʪʠʢʫ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʥʝ ʪʦʣʴʢʦ ʛʦʨʦʜʘ, ʥʦ ʠ 

ʧʨʝʜʧʨʠʷʪʠʡ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ. 

ʉ ʧʝʨʚʳʭ ʞʝ ʰʘʛʦʚ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʣʣʝʢʪʠʚ ʢʘʬʝʜʨʳ 

ʩʝʨʴʝʟʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ, 

ʧʨʦʚʦʜʠʤʦʡ ʢʘʢ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ, ʪʘʢ ʠ ʩʪʫʜʝʥʪʘʤʠ. ʇʦʩʪʦʷʥʥʦʝ 

ʫʯʘʩʪʠʝ ʚ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ, ʥʘʫʯʥʳʝ ʧʫʙʣʠʢʘʮʠʠ 

ʚ ʚʝʜʫʱʠʭ ʠʟʜʘʥʠʷʭ, ʧʦʜʛʦʪʦʚʢʘ ʜʠʩʩʝʨʪʘʮʠʡ ï ʚʘʞʥʳʝ ʩʦʩʪʘʚ-

ʣʷʶʱʠʝ ʚ ʨʘʙʦʪʝ ʢʦʣʣʝʢʪʠʚʘ ʢʘʬʝʜʨʳ. ɻʣʘʚʥʳʤ ʧʨʠʥʮʠʧʦʤ ʚ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʪʘʢʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʪʝʩʥʘʷ ʩʚʷʟʴ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʩ ʪʝʤʘʪʠʯʝʩʢʠʤʠ ʨʘʙʦʪʘʤʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʉʣʝʜʫʷ ʝʤʫ, ʥʘ ʢʘʬʝʜʨʝ ʙʳʣʠ ʨʘʟ-

ʚʝʨʥʫʪʳ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʧʦ ʩʣʝʜʫʶʱʠʤ ʦʩʥʦʚ-

ʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ, ʠʤʝʶʱʠʤ ʩʫʱʝʩʪʚʝʥʥʦʝ ʥʘʫʯʥʦʝ ʠ ʧʨʘʢʪʠʯʝ-

ʩʢʦʝ ʟʥʘʯʝʥʠʝ. 

1. ʊʝʦʨʠʷ, ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ 

ʤʘʰʠʥ ʠ ʠʭ ʵʣʝʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʩʠʣʦʚʳʭ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʠʚʦʜʦʚ 

ʥʘʚʝʜʝʥʠʷ ʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ʦʙʲʝʢʪʦʚ ʚʦʦʨʫʞʝʥʠʷ. 

ʉʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʯʘʩʪʠ ʨʘʟʚʠʪʠʷ ʪʝʦʨʠʠ ʠ ʤʝʪʦʜʦʚ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʷ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚʥʝʩ ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨ ʂʫʪʫʟʦʚ ɺʣʘʜʠʤʠʨ ʂʫʟʴʤʠʯ ï ʢʨʫʧʥʳʡ ʫʯʝʥʳʡ ʧʦ ʪʘʥ-

ʢʦʚʳʤ ʩʪʘʙʠʣʠʟʘʪʦʨʘʤ ʠ ʧʨʠʚʦʜʘʤ ʥʘʚʝʜʝʥʠʷ, ʣʘʫʨʝʘʪ ɻʦʩʫʜʘʨʩʪ-

ʚʝʥʥʦʡ ʧʨʝʤʠʠ ʉʉʉʈ, ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʯʣʝʥ ɸʢʘʜʝʤʠʠ ʵʣʝʢʪʨʦʪʝʭ-
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ʥʠʯʝʩʢʠʭ ʥʘʫʢ, ɿʘʩʣʫʞʝʥʥʳʡ ʠʟʦʙʨʝʪʘʪʝʣʴ ʈʉʌʉʈ, ʘʚʪʦʨ ʙʦʣʝʝ 

115 ʘʚʪʦʨʩʢʠʭ ʩʚʠʜʝʪʝʣʴʩʪʚ ʠ ʧʘʪʝʥʪʦʚ ʥʘ ʠʟʦʙʨʝʪʝʥʠʷ. ʅʘʛʨʘʞʜʝʥ 

ʦʨʜʝʥʦʤ ʊʨʫʜʦʚʦʛʦ ʂʨʘʩʥʦʛʦ ɿʥʘʤʝʥʠ. ʉ 1956 ʛ. ʧʦ 1993 ʛ.         

ɺ.ʂ. ʂʫʪʫʟʦʚ ʨʘʙʦʪʘʣ ʚ ɺʅʀʀ ñʉʠʛʥʘʣò, ʛʜʝ ʧʨʦʰʝʣ ʧʫʪʴ ʦʪ ʤʦʣʦ-

ʜʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ, ʚʳʧʫʩʢʥʠʢʘ ʄɺʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, ʜʦ ʥʘʯʘʣʴ-

ʥʠʢʘ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʉʪʘʞ ʨʘʙʦʪʳ ɺ.ʂ. ʂʫ-

ʪʫʟʦʚʘ ʥʘ ʢʘʬʝʜʨʝ ɻʇɸ ʠ ɻʇ ʩʦʩʪʘʚʣʷʝʪ 37 ʣʝʪ, ʠʟ ʥʠʭ 13 ʣʝʪ ʚ ʢʘ-

ʯʝʩʪʚʝ ʟʘʚʝʜʫʶʱʝʛʦ ʢʘʬʝʜʨʦʡ. ɺ ʬʝʚʨʘʣʝ 2021 ʛ. ɺ.ʂ. ʂʫʪʫʟʦʚʫ 

ʠʩʧʦʣʥʷʝʪʩʷ 90 ʣʝʪ. 

ɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʚ ʦʙʣʘʩʪʠ ʠʟʫʯʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʪʘʙʠʣʠʟʘʪʦʨʦʚ ʪʘʥʢʦʚʦʛʦ ʚʦʦʨʫʞʝ-

ʥʠʷ ʙʳʣʠ ʨʝʰʝʥʳ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʦʜʠʤʳʭ ʜʦʮʝʥʪʦʤ, 

ʢʘʥʜʠʜʘʪʦʤ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ ɻʝʥʥʘʜʠʝʤ ʂʦʥʩʪʘʥʪʠʥʦʚʠʯʝʤ ʉʣʠ-

ʧʝʥʢʦ. ʈʘʙʦʪʘʷ ʚ ɺʅʀʀ ñʉʠʛʥʘʣò ʚ ʜʦʣʞʥʦʩʪʠ ʥʘʯʘʣʴʥʠʢʘ ʦʪʜʝʣʘ, 

ʦʥ ʙʦʣʝʝ 20 ʣʝʪ ʚʝʣ ʧʨʝʧʦʜʘʚʘʥʠʝ ʧʨʦʬʠʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ ʢʘʬʝʜʨʳ. 

ɸʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʢʘʬʝʜʨʳ ʧʨʠʥʠʤʘʣ ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ɺʦʨʦʥʦʚ 

ʉʝʨʛʝʡ ɸʥʜʨʝʝʚʠʯ ï ʚʝʜʫʱʠʡ ʩʧʝʮʠʘʣʠʩʪ ʚ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ 

ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʘʢʩʠʘʣʴʥʦ-ʧʦʨʰʥʝʚʳʭ 

ʛʠʜʨʦʤʘʰʠʥ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʭʥʠʯʝʩʢʠʤʠ ʟʘʜʘʥʠʷʤʠ ɺʅʀʀ 

ñʉʠʛʥʘʣò ʦʥ ʦʩʫʱʝʩʪʚʣʷʣ ʨʫʢʦʚʦʜʩʪʚʦ ʚʳʧʦʣʥʝʥʠʝʤ ʨʷʜʘ ʜʦʛʦ-

ʚʦʨʥʳʭ ʨʘʙʦʪ ʧʦ ʩʦʟʜʘʥʠʶ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʦʙʨʘʟʮʦʚ ʛʠʜʨʘʚʣʠʯʝ-

ʩʢʠʭ ʤʘʰʠʥ. 

ʇʨʝʧʦʜʘʚʘʥʠʝ ʜʠʩʮʠʧʣʠʥ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʦʧʨʦʩʘʤʠ ʪʝʭʥʦʣʦ-

ʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʛʠʜʨʦʤʘʰʠʥ, ʦʩʫʱʝʩʪʚʣʷʣ ʛʣʘʚʥʳʡ ʪʝʭʥʦʣʦʛ 

ɺʅʀʀ ñʉʠʛʥʘʣò ʄʠʭʘʠʣ ɼʘʚʠʜʦʚʠʯ ʌʘʡʥʰʪʝʡʥ. 

2. ɺʪʦʨʳʤ ʥʘʫʯʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʚʝʜʫʪ-

ʩʷ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʷʚʣʷʝʪʩʷ ñʈʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʤʝʪʦ-

ʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʛʠʜʨʘʚ-

ʣʠʯʝʩʢʠʭ ʤʘʰʠʥʘʭ ʠ ʠʭ ʵʣʝʤʝʥʪʘʭò. 

ɺʘʞʥʳʝ ʜʣʷ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ ʨʘʙʦʪʳ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʧʨʠ-

ʥʘʜʣʝʞʘʪ ʜʦʢʪʦʨʫ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨʫ ɼʘʨʰʪʫ ʗʢʦʚʫ 

ɸʜʦʣʴʬʦʚʠʯʫ, ʦʜʥʦʤʫ ʠʟ ʧʝʨʚʳʭ, ʢʪʦ ʫʯʘʩʪʚʦʚʘʣ ʚ ʩʪʘʥʦʚʣʝʥʠʠ 

ʢʘʬʝʜʨʳ. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʠʤ ʤʝʪʦʜʳ ʠʥʞʝʥʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʤʘʰʠʥ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʰʠʨʦʢʦ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʚ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʉʂɹ ʇɸ ï ʦʜʥʦʛʦ ʠʟ ʚʝʜʫ-

ʱʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʧʦ ʩʦʟʜʘʥʠʶ ʦʙʨʘʟʮʦʚ ʘʚʪʦʤʘʪʠʢʠ ʠ ʩʠʩʪʝʤ ʩʧʝ-

ʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 
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ʈʘʩʩʤʦʪʨʝʥʠʶ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʟʫʯʝʥʠʝʤ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ ʪʨʝʥʠʷ ʚ ʠʟʜʝʣʠʷʭ ʛʠʜʨʦʘʚʪʦʤʘʪʠʢʠ, ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ 

ʠʭ ʫʯʝʪʘ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʦʩʚʷʱʝʥʳ ʥʘʫʯʥʳʝ ʨʘʙʦʪʳ, 

ʧʨʦʚʦʜʠʤʳʝ ʢʘʥʜʠʜʘʪʦʤ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪʦʤ ʂʦʩʦʨʫʢʦʚʦʡ 

ʆʣʴʛʦʡ ɺʣʘʜʠʤʠʨʦʚʥʦʡ. 

ɸʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩʘʤ ʫʯʝʪʘ ʪʝʧʣʦʦʙʤʝʥʘ ʚ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ 

ʤʘʰʠʥʘʭ ʠ ʫʩʪʨʦʡʩʪʚʘʭ, ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʧʨʦʪʝʢʘʶʱʠʭ ʧʨʠ ʵʪʦʤ ʧʨʦ-

ʮʝʩʩʦʚ ʧʦʩʚʷʱʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʦʜʠʤʳʝ ʢʘʥʜʠʜʘʪʦʤ ʪʝʭʥʠʯʝ-

ʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪʦʤ ʆʚʯʠʥʥʠʢʦʚʳʤ ʅʠʢʦʣʘʝʤ ɸʣʝʢʩʘʥʜʨʦʚʠʯʝʤ. 

3. ʊʨʝʪʴʠʤ ʥʘʫʯʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘʬʝʜʨʳ 

ʷʚʣʷʝʪʩʷ ñʈʘʟʨʘʙʦʪʢʘ ʦʩʥʦʚ ʪʝʦʨʠʠ ʠ ʤʝʪʦʜʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʘʛʨʝ-

ʛʘʪʦʚ ʠ ʩʠʩʪʝʤ ʧʥʝʚʤʦʘʚʪʦʤʘʪʠʢʠ ʨʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢ-

ʩʦʚ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷò. 

3.1. ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʨʘʩ-

ʯʝʪʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʘʛʨʝʛʘʪʦʚ ʵʣʝʢʪʨʦʧʥʝʚʤʦʘʚʪʦʤʘʪʠʢʠ, ʧʨʝʜʥʘ-

ʟʥʘʯʝʥʥʳʭ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʠʩʪʝʤʘʭ ʦʙʦʨʫʜʦʚʘʥʠʷ ʢʦʩʤʠʯʝʩʢʠʭ 

ʨʘʢʝʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʥʘʟʝʤʥʦʛʦ ʠ ʧʦʜʚʦʜʥʦʛʦ ʙʘʟʠʨʦʚʘʥʠʷ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ɸʨʟʫʤʘʥʦʚ ʖʨʠʡ ʃʝʦʥʦʚʠʯ, ʜʦʢʪʦʨ 

ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ ʥʘʫʢʠ ʈʌ, ʜʝʡ-

ʩʪʚʠʪʝʣʴʥʳʡ ʯʣʝʥ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʢʦʩʤʦʥʘʚʪʠʢʠ ʠʤ. ʂ.ʕ. 

ʎʠʦʣʢʦʚʩʢʦʛʦ, ʣʘʫʨʝʘʪ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʝʤʠʠ ʉʉʉʈ, ʣʘʫʨʝʘʪ 

ʧʨʝʤʠʠ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʠ. 

ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʃʝʥʠʥʛʨʘʜʩʢʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʚ 

1967 ʛʦʜʫ ʨʘʙʦʪʘʣ ʚ ʂɹ ñɸʨʤʘʪʫʨʘò, ʧʨʦʡʜʷ ʧʫʪʴ ʦʪ ʤʦʣʦʜʦʛʦ ʩʧʝ-

ʮʠʘʣʠʩʪʘ ʜʦ ɻʝʥʝʨʘʣʴʥʦʛʦ ʢʦʥʩʪʨʫʢʪʦʨʘ ʠ ɻʝʥʝʨʘʣʴʥʦʛʦ ʜʠʨʝʢʪʦʨʘ. 

ɺ ʵʪʦʡ ʜʦʣʞʥʦʩʪʠ ʦʥ ʨʘʙʦʪʘʣ 18 ʣʝʪ. ʈʫʢʦʚʦʜʠʤʳʡ ʖ.ʃ. ɸʨʟʫʤʘ-

ʥʦʚʳʤ ʢʦʣʣʝʢʪʠʚ ʩʦʟʜʘʣ ʨʷʜ ʫʥʠʢʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦ-

ʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʦʩʥʘʱʝʥʠʷ ʨʘʢʝʪʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ 

ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʨʘʤʢʘʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʧʨʦʝʢʪʦʚ. 

ʅʘʨʷʜʫ ʩ ʘʢʪʠʚʥʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ       

ʖ.ʃ. ɸʨʟʫʤʘʥʦʚ ʧʨʠʥʠʤʘʣ ʫʯʘʩʪʠʝ ʚ ʨʘʙʦʪʝ ʢʘʬʝʜʨʳ ɻʇɸ ʠ ɻʇ.    

ɺ 1995 ʛʦʜʫ ʧʦ ʝʛʦ ʠʥʠʮʠʘʪʠʚʝ ʚ ʂɹ ñɸʨʤʘʪʫʨʘò ʦʪʢʨʳʚʘʝʪʩʷ ʬʠ-

ʣʠʘʣ ʢʘʬʝʜʨʳ ʛʠʜʨʦʧʥʝʚʤʦʘʚʪʦʤʘʪʠʢʠ ʠ ʛʠʜʨʦʧʨʠʚʦʜʘ, ʟʘʚʝʜʫʶ-

ʱʠʤ ʢʦʪʦʨʦʡ ʩʪʘʥʦʚʠʪʩʷ ʖ.ʃ. ɸʨʟʫʤʘʥʦʚ. ʇʦʜʛʦʪʦʚʢʫ ʠʥʞʝʥʝʨʦʚ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʨʘʙʦʪʫ ʧʦ ʪʝʤʘʪʠʢʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʦʩʫʱʝʩʪʚ-

ʣʷʶʪ ʚʝʜʫʱʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ʂɹ ñɸʨʤʘʪʫʨʘò, ʨʘʙʦʪʘʶʱʠʝ ʧʦ ʩʦ-

ʚʤʝʩʪʠʪʝʣʴʩʪʚʫ ʥʘ ʢʘʬʝʜʨʝ ɻʇɸ ʠ ɻʇ. ʇʨʠ ʵʪʦʤ ʨʝʘʣʠʟʫʶʪʩʷ ʚʩʝ 
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ʚʠʜʳ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ: ʣʝʢʮʠʠ, ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ, ʣʘʙʦʨʘʪʦʨ-

ʥʳʝ ʨʘʙʦʪʳ, ʨʫʢʦʚʦʜʩʪʚʦ ʚʳʧʫʩʢʥʳʤʠ ʨʘʙʦʪʘʤʠ ʩʪʫʜʝʥʪʦʚ. 

ʇʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʖ.ʃ. ɸʨʟʫʤʘʥʦʚʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʙʳʣʘ 

ʩʦʟʜʘʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʙʘʟʘ ʠ ʧʨʦʚʝʜʝʥ ʢʦʤʧʣʝʢʩ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ 

ʠʩʩʣʝʜʫʝʤʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʘʛʨʝʛʘʪʦʚ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʈʝ-

ʟʫʣʴʪʘʪʳ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ 

ʨʷʜʘ ʜʠʩʩʝʨʪʘʮʠʦʥʥʳʭ ʨʘʙʦʪ. ʉʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʦʨʛʘʥʠʟʘʮʠʶ 

ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʫ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʧʥʝʚ-

ʤʦʤʝʭʘʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʦʨʠʠ ʧʦʜʦʙʠʷ, ʧʨʠ-

ʥʘʜʣʝʞʠʪ ʟʘʤʝʩʪʠʪʝʣʶ ʥʘʯʘʣʴʥʠʢʘ ʦʪʜʝʣʘ, ʢʘʥʜʠʜʘʪʫ ʪʝʭʥʠʯʝʩʢʠʭ 

ʥʘʫʢ  ʌʨʦʣʦʚʫ ɺʣʘʜʠʤʠʨʫ ʅʠʢʦʣʘʝʚʠʯʫ. 

ʉ ʮʝʣʴʶ ʙʦʣʝʝ ʧʦʣʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʚʳʧʫʩʢʥʠʢʦʚ ʥʘ ʨʘʙʦʪʫ ʧʦ 

ʪʝʤʘʪʠʢʝ ʧʨʝʜʧʨʠʷʪʠʷ ʙʳʣ ʦʪʢʨʳʪ ʧʨʦʬʠʣʴ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠ-

ʩʪʦʚ ñɻʠʜʨʦʧʥʝʚʤʦʩʠʩʪʝʤʳ ʨʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚò. 

3.2. ʈʘʟʨʘʙʦʪʢʘ ʦʩʥʦʚ ʪʝʦʨʠʠ, ʤʝʪʦʜʦʚ ʠʥʞʝʥʝʨʥʦʛʦ ʘʥʘʣʠʟʘ 

ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʛʘʟʦʩʥʘʙʞʝʥʠʷ ʩʪʘʨʪʦʚʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ ʨʘʢʝʪ ʢʦʩʤʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʍʘʣʘʪʦʚ ɽʚʛʝʥʠʡ ʄʠʭʘʡʣʦʚʠʯ, ʜʦʢ-

ʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ ʥʘʫʢʠ ʈʌ, 

ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʯʣʝʥ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʢʦʩʤʦʥʘʚʪʠʢʠ ʠʤ. ʂ.ʕ. 

ʎʠʦʣʢʦʚʩʢʦʛʦ, ʃʘʫʨʝʘʪ ʧʨʝʤʠʠ ʉ.ʀ.ʄʦʩʠʥʘ ʠ ɺ.ɸ. ɼʝʛʪʷʨʝʚʘ, ʥʘ-

ʯʘʣʴʥʠʢ ʨʘʩʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʂɹ ñɸʨʤʘʪʫʨʘò ï ʬʠʣʠʘʣʘ 

ɸʆ ñɻʂʅʇʎ ʠʤ. ʄ.ɺ. ʍʨʫʥʠʯʝʚʘò. 

ʅʘʧʨʘʚʣʝʥʠʝ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ï ʩʦʟʜʘʥʠʝ ʤʝʪʦʜʦʚ ʨʘʩ-

ʯʝʪʘ, ʧʨʦʝʢʪʠʨʦʚʘʥʠ ̫ʠ ʠʩʩʣʝʜʦʚʘʥʠ ̫ʩʣʦʞʥʳʭ ʧʥʝʚʤʦʘʚʪʦʤʘʪʠʯʝ-

ʩʢʠʭ ʩʠʩʪʝʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʜʛʦʪʦʚʢʫ ʢ ʧʫʩʢʫ ʠ ʧʫʩʢ ʨʘʢʝʪ-

ʥʦʩʠʪʝʣʝʡ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ. 

ʇʨʠʥʠʤʘʝʪ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʨʘʙʦʪʝ ʢʘʬʝʜʨʳ ɻʇɸ ʠ ɻʇ.     

ʉ 2001 ʧʦ 2016 ʛʛ. ï ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʛʠʜʨʦʧʥʝʚʤʦʘʚʪʦʤʘʪʠ-

ʢʠ ʠ ʛʠʜʨʦʧʨʠʚʦʜʘ ʂʦʚʨʦʚʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʘʢʘʜʝʤʠʠ ʠʤ. ɺ.ɸ. ɼʝʛʪʷʨʝʚʘ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʥʘ ʢʘʬʝʜʨʝ ʙʳʣʘ ʦʪ-

ʢʨʳʪʘ ʧʦʜʛʦʪʦʚʢʘ ʤʘʛʠʩʪʨʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ñʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʤʘʰʠʥʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝò. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ï ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ 

ɻʇɸ ʠ ɻʇ. ʉ 2017 ʛʦʜʘ ï ʟʘʚʝʜʫʶʱʠʡ ʙʘʟʦʚʦʡ ʢʘʬʝʜʨʦʡ ñʆʙʦʨʫʜʦ-

ʚʘʥʠʝ ʩʪʘʨʪʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚò ʧʨʠ ʂɹ ñɸʨʤʘʪʫʨʘò ï ʬʠʣʠʘʣʝ ɸʆ 

ñɻʂʅʇʎ ʠʤ. ʄ.ɺ. ʍʨʫʥʠʯʝʚʘò. ʆʙʫʯʝʥʠʝ ʥʘ ʢʘʬʝʜʨʝ ʚʝʜʝʪʩʷ ʧʦ 

ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʜʠʩʮʠʧʣʠʥʘʤ, ʪʘʢʠʤ ʢʘʢ: ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʥʝʚ-
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ʤʦʤʝʭʘʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʥʝʚʤʦʘʛʨʝʛʘʪʦʚ ʠ ʩʠʩ-

ʪʝʤ, ʤʝʪʦʜʳ ʠʩʧʳʪʘʥʠʡ ʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʠ ʘʛʨʝʛʘʪʦʚ, 

ʪʝʭʥʦʣʦʛʠʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʡ ʧʥʝʚʤʦʘʚʪʦʤʘʪʠʢʠ. ʉʫʱʝʩʪʚʝʥ-

ʥʳʡ ʚʢʣʘʜ ʚ ʵʪʦʪ ʚʠʜ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠʥʘʜʣʝʞʠʪ ʚʝʜʫʱʝʤʫ ʠʥʞʝ-

ʥʝʨʫ, ʢʘʥʜʠʜʘʪʫ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ ʄ.ɺ.ʆʧʘʨʠʥʫ, ʥʘʯʘʣʴʥʠʢʫ ʩʝʢ-

ʪʦʨʘ, ʢʘʥʜʠʜʘʪʫ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ ʊʠʤʦʬʝʝʚʫ ʖ.ʄ., ʠʥʞʝʥʝʨʫ-

ʢʦʥʩʪʨʫʢʪʦʨʫ I ʢʘʪ. ɸʣʠʝʚʫ ɸ.ʈ., ʚʝʜʫʱʝʤʫ ʠʥʞʝʥʝʨʫ-ʢʦʥʩʪʨʫʢʪʦʨʫ 

ʄʝʜʚʝʜʝʚʫ ɸ.ɸ., ʟʘʤʝʩʪʠʪʝʣʶ ʥʘʯʘʣʴʥʠʢʘ ʦʪʜʝʣʘ ʌʠʣʠʥʫ ɸ.ɽ. 

ʉʝʛʦʜʥʷ ʤʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʚʩʷ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ ʢʘʬʝʜʨʳ ñɻʠʜʨʦʧʥʝʚʤʦʘʚʪʦʤʘʪʠʢʘ ʠ ʛʠʜʨʦʧʨʠʚʦʜò ʟʘ 

ʠʩʪʝʢʰʠʡ ʧʝʨʠʦʜ ʝʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʙʳʣʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʦʙʝʩʧʝʯʝ-

ʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠʥʞʝʥʝʨʥʳʭ ʢʘʜʨʦʚ, ʚ ʧʝʨʚʫʶ ʦʯʝ-

ʨʝʜʴ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʦʙʦʨʦʥʥʦʛʦ ʧʨʦʬʠʣʷ. ʀ ʦʩʥʦʚʥʳʤ ʫʩʣʦʚʠʝʤ 

ʝʝ ʫʩʧʝʰʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʪʝʩʥʦʝ ʩʦʜʨʫʞʝʩʪʚʦ ʩ ʧʨʦʤʳʰʣʝʥ-

ʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʛʦʨʦʜʘ ʠ ʨʝʛʠʦʥʘ. ɿʜʝʩʴ ʚʳʠʛʨʳʚʘʶʪ ʚʩʝ. 

ɺʋɿ ï ʧʦʪʦʤʫ ʯʪʦ ʚʳʧʫʩʢʘʝʪ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʙʦʣʴʰʠʤ 

ʦʙʲʝʤʦʤ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʘʚʪʦʨʠʪʝʪ ɺʋɿʘ 

ʧʦʚʳʰʘʝʪʩʷ; ʧʨʝʜʧʨʠʷʪʠʝ ï ʧʦʪʦʤʫ ʯʪʦ ʧʦʣʫʯʘʝʪ ʩʧʝʮʠʘʣʠʩʪʘ, ʛʦ-

ʪʦʚʦʛʦ ʢ ʚʳʧʦʣʥʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʥʠʡ, ʩʦʢʨʘʱʘʝʪʩʷ ʧʝ-

ʨʠʦʜ ʝʛʦ ʘʜʘʧʪʘʮʠʠ; ʩʧʝʮʠʘʣʠʩʪ ï ʧʦʪʦʤʫ ʯʪʦ ʧʦʣʫʯʘʝʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʠʤʝʪʴ ʨʘʙʦʪʫ, ʛʜʝ ʦʥ ʩʨʘʟʫ ʞʝ ʤʦʞʝʪ ʧʨʦʷʚʠʪʴ ʩʚʦʠ ʩʧʦʩʦʙ-

ʥʦʩʪʠ, ʘ ʵʪʦ ʚʝʨʥʳʡ ʧʫʪʴ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʨʦʩʪʫ. 
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ʋɼʂ 621.225.7 

 

ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʈɽɻʋʃʀʈʆɺɸʅʀʗ ʇʆɼɸʏʀ  

ɸʂʉʀɸʃʔʅʆ-ʇʃʋʅɾɽʈʅʆɻʆ ʅɸʉʆʉɸ 

 

ɼʘʨʰʪ ʗ.ɸ., ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

 ʌɻɹʆʋ ɺʆ çʂʦʚʨʦʚʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ  

ʘʢʘʜʝʤʠʷ ʠʤʝʥʠ ɺ.ɸ. ɼʝʛʪʷʨʝʚʘè; 

 ʏʝʨʥʷʢʦʚ ɸ.ɸ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ   

ʆɸʆ çʉʧʝʮʠʘʣʴʥʦʝ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʝ ʙʁ ʨʦ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ 

 ʠ ʘʚʪʦʤʘʪʠʢʠè, ʛ.ʂʦʚʨʦʚ 

 
ɸʥʥʦʪʘʮʠʷ. ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʟʦʥʳ ʥʝ-

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʦʜʘʯʠ ʘʢʩʠʘʣʴ-
ʥʦ-ʧʣʫʥʞʝʨʥʦʛʦ ʥʘʩʦʩʘ. ʆʧʨʝʜʝʣʝʥʳ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʝʝ ʫʤʝʥʴʰʝ-
ʥʠʶ ʠ ʫʣʫʯʰʝʥʠʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʩʦʩʘ ʠ ʧʨʠʚʦʜʘ ʚ ʮʝʣʦʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʢʩʠʘʣʴʥʦ-ʧʣʫʥʞʝʨʥʳʡ ʥʘʩʦʩ, ʩʣʝʜʷʱʠʡ 
ʛʠʜʨʦʧʨʠʚʦʜ, ʛʠʜʨʦʧʨʠʚʦʜ ʦʙʲʝʤʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʭʘʨʘʢʪʝʨʠ-
ʩʪʠʢʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʦʜʘʯʠ, ʟʦʥʘ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʪʦʯʥʦʩʪʴ.  

 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʦʜʘʯʠ ï ʵʪʦ ʟʘʚʠʩʠʤʦʩʪʴ ʧʦ-

ʜʘʯʠ ʥʘʩʦʩʘ ʦʪ ʝʛʦ ʧʘʨʘʤʝʪʨʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ (ʫʛʣʘ ʥʘʢʣʦʥʘ ʜʠʩʢʘ, 
ʙʣʦʢʘ ʮʠʣʠʥʜʨʦʚ ʠ ʪ.ʧ.). ʍʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʦʣʫʯʘʶʪ ʚ ʩʦʩʪʘʚʝ ʛʠʜ-
ʨʦʧʝʨʝʜʘʯʠ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʥʘʛʨʫʟʢʠ.  

ʇʨʠ ʤʦʜʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʦʙʳʯʥʦ ʚ ʣʠʥʝʘʨʠʟʦʚʘʥʥʳʭ 
ʤʦʜʝʣʷʭ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʦʣʘʛʘʶʪ ʣʠʥʝʡʥʦʡ ʠ ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ 
ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ, ʘ ʟʦʥʘ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩʢʦʨʦʩʪʥʦʡ ʭʘʨʘʢʪʝ-
ʨʠʩʪʠʢʠ ʛʠʜʨʦʧʝʨʝʜʘʯʠ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʫʪʝʯʢʘʤʠ ʠ ʥʘʛʨʫʟʢʦʡ ʚ ʛʠʜ-
ʨʦʧʝʨʝʜʘʯʝ [1].  

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʪʦʤ, ʯʪʦ ʚ ʮʝʣʦʤ, 
ʵʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪ ʜʠʥʘʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʣʝ-
ʜʷʱʝʛʦ ʛʠʜʨʦʧʨʠʚʦʜʘ, ʚ ʢʦʪʦʨʳʡ ʚʭʦʜʠʪ ʥʘʩʦʩ, ʝʛʦ ʪʦʯʥʦʩʪʴ. 

ɺ ʩʣʝʜʷʱʠʭ ʛʠʜʨʦʧʨʠʚʦʜʘʭ ʜʣʷ ʜʚʫʭʦʩʝʚʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘ-
ʥʠʷ ʦʙʲʝʢʪʦʚ ʦʙʳʯʥʦ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʚʦʜʥʳʭ ʥʘʩʦʩʦʚ ʧʨʠʤʝʥʷʶʪʩʷ 
ʘʢʩʠʘʣʴʥʦ-ʧʦʨʰʥʝʚʳʝ ʛʠʜʨʦʤʘʰʠʥʳ ʩ ʥʘʢʣʦʥʥʳʤ ʙʣʦʢʦʤ ʩ ʜʚʦʡ-
ʥʳʤ ʥʝʩʠʣʦʚʳʤ ʢʘʨʜʘʥʦʤ [2]. ʆʜʥʘʢʦ ʵʪʠ ʥʘʩʦʩʳ ʠʤʝʶʪ ʦʪʥʦʩʠ-
ʪʝʣʴʥʦ ʙʦʣʴʰʠʝ ʤʘʩʩʦʛʘʙʘʨʠʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʨʠ ʧʨʦʝʢʪʠʨʦ-
ʚʘʥʠʠ ʩʜʚʦʝʥʥʳʭ ʥʘʩʦʩʥʳʭ ʘʛʨʝʛʘʪʦʚ.  
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ʋʤʝʥʴʰʝʥʠʝ ʛʘʙʘʨʠʪʦʚ ʛʠʜʨʦʧʨʠʚʦʜʘ ʩʪʘʚʠʪ ʟʘʜʘʯʫ ʟʘʤʝʥʳ ʘʛ-
ʨʝʛʘʪʦʚ ʥʘʩʦʩʦʚ ʩ ʥʘʢʣʦʥʥʳʤ ʙʣʦʢʦʤ ʥʘ ʥʘʩʦʩʥʳʝ ʫʩʪʘʥʦʚʢʠ, ʩʦ-
ʩʪʦʷʱʠʝ ʠʟ ʥʘʩʦʩʦʚ ʘʢʩʠʘʣʴʥʦ-ʧʣʫʥʞʝʨʥʦʛʦ ʪʠʧʘ ʩ ʥʘʢʣʦʥʥʳʤ ʜʠʩ-
ʢʦʤ, ʧʨʠʚʦʜʠʤʳʭ ʦʪ ʦʜʥʦʛʦ ʜʚʠʛʘʪʝʣʷ. ʆʜʥʘʢʦ, ʘʢʩʠʘʣʴʥʦ-
ʧʣʫʥʞʝʨʥʳʝ ʥʘʩʦʩʳ ʠʤʝʶʪ ʥʝʩʢʦʣʴʢʦ ʭʫʜʰʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʚ 
ʯʘʩʪʥʦʩʪʠ, ʙʦʣʴʰʫʶ ʟʦʥʫ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʫʧʨʘʚʣʷʶʱʝʤʫ 
ʚʦʟʜʝʡʩʪʚʠʶ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʪʦʯʥʦʩʪʠ ʧʨʠʚʦʜʘ ʚ ʮʝʣʦʤ, ʦʩʦ-
ʙʝʥʥʦ ʧʨʠ ʨʘʙʦʪʝ ʚ ʨʝʞʠʤʘʭ çʩʣʝʞʝʥʠʷè ʢʦʛʜʘ ʧʘʨʘʤʝʪʨ ʨʝʛʫʣʠʨʦ-
ʚʘʥʠʷ ʧʦʜʘʯʠ ʥʘʩʦʩʘ ʙʣʠʟʦʢ ʢ ʥʫʣʶ.  

ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʛʠʜʨʦʧʨʠ-
ʚʦʜʫ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʚʫʭʦʩʝʚʦʡ ʵʣʝʢʪʨʦʛʠʜʨʘʚʣʠʯʝ-
ʩʢʠʡ ʩʣʝʜʷʱʠʡ ʛʠʜʨʦʧʨʠʚʦʜ, ʪ.ʝ. ʩʣʝʜʷʱʫʶ ʩʠʩʪʝʤʫ, ʧʨʝʜʥʘʟʥʘ-
ʯʝʥʥʫʶ ʜʣʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʥʘʚʝʜʝʥʠʷ ʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ʦʙʲʝʢʪʘ 
ʫʧʨʘʚʣʝʥʠʷ (ʨʠʩ.1). 

ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʧʨʠʚʦʜʦʚ ʩʪʘʙʠʣʠʟʘʮʠʠ ʠ ʥʘʚʝʜʝʥʠʷ ʧʨʠ 
ʨʘʙʦʪʝ ʧʦ ʨʘʟʥʳʤ ʦʩʷʤ ʚʦ ʤʥʦʛʦʤ ʦʜʠʥʘʢʦʚ. ʂʘʞʜʳʡ ʠʟ ʵʪʠʭ ʜʚʫʭ 
ʧʨʠʚʦʜʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʝʜʷʱʫʶ ʩʠʩʪʝʤʫ, ʨʘʙʦʪʘ ʢʦʪʦʨʦʡ 
ʦʩʥʦʚʘʥʘ ʥʘ ʧʨʠʥʮʠʧʝ ʦʪʨʘʙʦʪʢʠ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʷ (ʦʰʠʙʢʠ), ʪ.ʝ. ʥʘ 
ʩʨʘʚʥʝʥʠʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ ʩ 
ʝʛʦ ʟʘʜʘʥʥʳʤ ʟʥʘʯʝʥʠʝʤ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʥʝʢʦʪʦʨʦʡ ʤʘʣʦʡ ʚʝʣʠʯʠʥʝ ʫʛʣʘ ʦʪʢʣʦʥʝ-
ʥʠʷ ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʦʨʛʘʥʘ ʥʘʩʦʩʘ, ʚʨʘʱʝʥʠʝ ʚʘʣʘ ʥʘʛʨʫʞʝʥʥʦʛʦ 
ʛʠʜʨʦʤʦʪʦʨʘ ʤʦʞʝʪ ʥʝ ʧʨʦʠʩʭʦʜʠʪʴ [3]. ʕʪʦ ʥʘʩʪʫʧʘʝʪ ʧʨʠ ʪʘʢʦʡ 
ʚʝʣʠʯʠʥʝ ʨʘʙʦʯʝʛʦ ʦʙʲʸʤʘ ʥʘʩʦʩʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʧʦʜʘʯʘ ʥʘʩʦʩʘ ʙʫʜʝʪ 
ʨʘʚʥʘ ʦʙʲʝʤʥʳʤ ʧʦʪʝʨʷʤ ʚ ʛʠʜʨʦʧʨʠʚʦʜʝ: ʧʝʨʝʪʝʢʘʥʠʷ ʨʘʙʦʯʝʡ 
ʞʠʜʢʦʩʪʠ ʠʟ ʧʦʣʦʩʪʝʡ ʩ ʚʳʩʦʢʠʤ ʜʘʚʣʝʥʠʝʤ ʥʘʩʦʩʘ ʠ ʛʠʜʨʦʤʦʪʦʨʘ 
ʚ ʧʦʣʦʩʪʠ ʩ ʥʠʟʢʠʤ ʜʘʚʣʝʥʠʝʤ, ʫʪʝʯʝʢ ʚ ʢʦʨʧʫʩʘ ʛʠʜʨʦʤʘʰʠʥ ʧʦ 
ʟʘʟʦʨʘʤ ʵʣʝʤʝʥʪʦʚ ʭʦʜʦʚʳʭ ʯʘʩʪʝʡ, ʩʞʠʤʘʝʤʦʩʪʠ ʨʘʙʦʯʝʡ ʞʠʜʢʦ-
ʩʪʠ ʠ ʜʨ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʠʜʨʦʧʨʠʚʦʜ ʙʫʜʝʪ ʠʤʝʪʴ ʟʦʥʫ ʥʝʯʫʚʩʪʚʠ-
ʪʝʣʴʥʦʩʪʠ ʚ ʵʪʦʤ ʧʦʣʦʞʝʥʠʠ ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʦʨʛʘʥʘ ʥʘʩʦʩʘ, ʧʨʠ 
ʧʨʦʭʦʜʝ ʢʦʪʦʨʦʡ ʚʳʭʦʜʥʦʡ ʚʘʣ ʛʠʜʨʦʤʦʪʦʨʘ ʥʝ ʙʫʜʝʪ ʚʨʘʱʘʪʴʩʷ. 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʨ ʧʦ ʩʥʠʞʝʥʠʶ ʟʦʥʳ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 
ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ ʬʘʢʪʦʨʳ ʝʸ ʦʧʨʝʜʝʣʷʶʱʠʝ. ʈʘʩʩʤʦʪʨʠʤ ʨʘʩ-
ʯʝʪʥʫʶ ʩʭʝʤʫ ʧʨʠʚʦʜʘ (ʨʠʩ.2). 

ɺ ʠʩʩʣʝʜʫʝʤʦʤ ʛʠʜʨʦʧʨʠʚʦʜʝ ʩ ʦʙʲʝʤʥʳʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʠʣʦʚʫʶ ʠ ʫʧʨʘʚʣʷʶʱʫʶ ʯʘʩʪʠ [4]. ʉʠʣʦʚʘʷ ʯʘʩʪʴ 

ï ʵʪʦ ʜʚʘ ʨʝʛʫʣʠʨʫʝʤʳʭ ʘʢʩʠʘʣʴʥʦ-ʧʣʫʥʞʝʨʥʳʭ ʥʘʩʦʩʘ, ʚʩʧʦʤʦʛʘ-

ʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠ ʜʚʘ ʘʢʩʠʘʣʴʥʦ-ʧʦʨʰʥʝʚʳʭ ʛʠʜʨʦʤʦʪʦʨʘ ʩ 
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ʜʚʦʡʥʳʤ ʥʝʩʠʣʦʚʳʤ ʢʘʨʜʘʥʦʤ, ʪʨʘʜʠʮʠʦʥʥʦ ʧʨʠʤʝʥʷʶʱʠʝʩʷ ʚ 

ʩʣʝʜʷʱʠʭ ʧʨʠʚʦʜʘʭ ʚ ʢʘʯʝʩʪʚʝ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ. ʋʧʨʘʚ-

ʣʷʶʱʘʷ ʯʘʩʪʴ ʩʣʝʜʷʱʝʛʦ ʛʠʜʨʦʧʨʠʚʦʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʣʝʢ-

ʪʨʦʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʧʨʠʚʦʜ ʜʨʦʩʩʝʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 
 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʛʠʜʨʘʚʣʠʯʝʩʢʘʷ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʜʚʫʭʦʩʝʚʦʛʦ ʩʣʝʜʷʱʝʛʦ 

ʛʠʜʨʦʧʨʠʚʦʜʘ: 

ɸʊ - ʘʧʧʘʨʘʪ ʪʝʧʣʦʦʙʤʝʥʥʳʡ; ɹ - ʙʘʢ; ɹʂ1,ɹʂ2 - ʙʣʦʢ ʢʣʘʧʘʥʦʚ; ɼɼ1-

ɼɼ4 - ʜʘʪʯʠʢ ʜʘʚʣʝʥʠʷ;  ɼʊ - ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ;  

ɼʇ1,ɼʇ2 - ʜʘʪʯʠʢ ʧʦʣʦʞʝʥʠʷ; ɼʋʄ - ʜʘʪʯʠʢ ʫʨʦʚʥʷ ʤʘʩʣʘ; ʂʆ1,ʂʆ2 - 

ʢʣʘʧʘʥ ʦʙʨʘʪʥʳʡ; ʂʇ1,ʂʇ2 - ʢʣʘʧʘʥ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʡ; ʄ1,ʄ2 - ʛʠʜ-

ʨʦʤʦʪʦʨ; ʄʋ1,ʄʋ2 - ʤʝʭʘʥʠʟʤ ʫʧʨʘʚʣʝʥʠʷ;  

ʅ1,ʅ2 - ʘʢʩʠʘʣʴʥʦ-ʧʣʫʥʞʝʨʥʳʡ ʥʘʩʦʩ; ʅ3 - ʥʘʩʦʩ ʧʦʜʧʠʪʢʠ;  

ʌ - ʬʠʣʴʪʨ; ʎʋ1,ʎʋ2 - ʮʠʣʠʥʜʨ ʫʧʨʘʚʣʝʥʠʷ;  

ʕɼ - ʧʨʠʚʦʜʥʦʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ. 
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ɺʳʧʦʣʥʠʤ ʘʥʘʣʠʟ ʙʘʣʘʥʩʘ ʨʘʩʭʦʜʦʚ ʚ ʩʠʣʦʚʦʡ ʯʘʩʪʠ ʧʨʠʚʦʜʘ. 

ʊʘʢ ʢʘʢ ʧʨʠʚʦʜʳ ʨʘʟʥʳʭ ʦʩʝʡ ʧʦ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ ʠʜʝʥʪʠʯʥʳ, ʮʝʣʝ-

ʩʦʦʙʨʘʟʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʠʩʩʣʝʜʫʝʤʳʡ ʛʠʜʨʦʧʨʠʚʦʜ ʥʘ ʧʨʠʤʝʨʝ ʧʨʠ-

ʚʦʜʘ ʦʜʥʦʡ ʦʩʠ. ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ.2. ɿʜʝʩʴ ʩʜʝʣʘʥʳ 

ʩʣʝʜʫʶʱʠʝ ʜʦʧʫʱʝʥʠʷ: ʧʨʠʚʦʜʥʦʡ ʘʩʠʥʭʨʦʥʥʳʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ 

ʕɼ ʚʨʘʱʘʝʪ ʚʘʣ ʫʩʪʘʥʦʚʢʠ ʥʘʩʦʩʥʦʡ ʋʅ ʩ ʧʦʩʪʦʷʥʥʦʡ ʫʛʣʦʚʦʡ ʩʢʦ-

ʨʦʩʪʴʶ; ʧʨʠ ʨʘʙʦʪʝ ʛʠʜʨʦʧʨʠʚʦʜʘ ʜʘʚʣʝʥʠʷ ʚ ʤʘʛʠʩʪʨʘʣʷʭ ʥʝ ʜʦ-

ʩʪʠʛʘʶʪ ʟʥʘʯʝʥʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʩʨʘʙʘʪʳʚʘʶʪ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʝ 

ʢʣʘʧʘʥʳ ʂʇ1, ʂʇ2, ʧʦʵʪʦʤʫ ʚ ʩʭʝʤʝ ʦʥʠ ʫʩʣʦʚʥʦ ʥʝ ʧʦʢʘʟʘʥʳ; ʜʘʚ-

ʣʝʥʠʝ ʚ ʤʘʛʠʩʪʨʘʣʠ ʧʝʨʝʜ ʧʦʜʧʠʪʦʯʥʳʤʠ ʢʣʘʧʘʥʘʤʠ ʧʦʜʜʝʨʞʠʚʘ-

ʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ; ʤʘʛʠʩʪʨʘʣʴʥʳʝ ʪʨʫʙʦʧʨʦʚʦʜʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʢʘʢ 

ʝʤʢʦʩʪʠ, ʧʨʝʥʝʙʨʝʛʘʷ ʠʥʝʨʮʠʝʡ ʞʠʜʢʦʩʪʠ ʠ ʧʦʪʝʨʝʡ ʜʘʚʣʝʥʠʷ ʚ ʥʠʭ 

ʠʟ-ʟʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʪʨʝʥʠʷ.    

ʆʧʠʩʘʥʠʝ ʙʘʣʘʥʩʘ ʨʘʩʭʦʜʦʚ ʧʨʦʚʦʜʠʤ ʠʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʯʪʦ ʤʘ-

ʛʠʩʪʨʘʣʴ 1 ï ʥʘʛʥʝʪʘʶʱʘʷ, ʘ ʤʘʛʠʩʪʨʘʣʴ 2 - ʚʩʘʩʳʚʘʶʱʘʷ. 

ʋʨʘʚʥʝʥʠʝ ʨʘʩʭʦʜʦʚ ʜʣʷ ʤʘʛʠʩʪʨʘʣʠ 1: 

 

Qʥ + Qʧʦʜʧ1 = Qʛʤ + Qʧʝʨʥ + Qʧʝʨʛʤ + Qʫʪʥ1 + Qʫʪʛʤ1 + Qʩʞ1                 (1) 
 

 

ʋʨʘʚʥʝʥʠʝ ʨʘʩʭʦʜʦʚ ʜʣʷ ʤʘʛʠʩʪʨʘʣʠ 2: 

 

Qʛʤ + Qʧʦʜʧ2 + Qʧʝʨʥ + Qʧʝʨʛʤ = Qʥ  + Qʫʪʥ1 + Qʫʪʛʤ1 + Qʩʞ2         (2) 

 

ʆʧʨʝʜʝʣʠʤ ʦʪʝʣʴʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʫʨʘʚʥʝʥʠʡ ʨʘʩʭʦʜʦʚ (1) 

ʠ (2). 

ʇʦʜʘʯʘ ʘʢʩʠʘʣʴʥʦ-ʧʣʫʥʞʝʨʥʦʛʦ ʥʘʩʦʩʘ:  

dt

dxzd
Q Ö

ÖÖ
=

4

2
ʧ

ʥ
p

 

 

ʛʜʝ ʭ - ʧʝʨʝʤʝʱʝʥʠʝ ʧʦʨʰʥʷ ʥʘʩʦʩʘ, ʦʧʨʝʜʝʣʷʝʤʦʝ ʠʟ ʢʠʥʝʤʘʪʠʯʝ-

ʩʢʠʭ ʩʦʦʪʥʦʰʝʥʠʡ ʭʦʜʦʚʦʡ ʯʘʩʪʠ; z ï ʯʠʩʣʦ ʧʦʨʰʥʝʡ; dʧ ï ʜʠʘʤʝʪʨ 

ʧʦʨʰʥʷ. 
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ʈʠʩ. 2. ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʛʠʜʨʦʧʨʠʚʦʜʘ 

 

Qʥ  ï ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʧʦʜʘʯʘ ʥʘʩʦʩʘ; Qʛʤ  ï ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʨʘʩʭʦʜ  

ʛʠʜʨʦʤʦʪʦʨʘ; Qʧʝʨʥ  ï ʨʘʩʭʦʜ, ʜʨʦʩʩʝʣʠʨʫʶʱʠʡ ʠʟ ʧʦʣʦʩʪʠ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʚ 

ʧʦʣʦʩʪʴ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘʩʦʩʘ;  Qʧʝʨʛʤ  ï ʨʘʩʭʦʜ, ʜʨʦʩʩʝʣʠʨʫʶʱʠʡ ʠʟ ʧʦʣʦʩʪʠ 

ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʧʦʣʦʩʪʴ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ ʛʠʜʨʦʤʦʪʦʨʘ; Qʧʦʜʧ1, Qʧʦʜʧ2 ï 

ʨʘʩʭʦʜ ʧʦʜʧʠʪʢʠ; Qʫʪʥ1, Qʫʪʥ2 ï ʨʘʩʭʦʜ ʫʪʝʯʝʢ ʥʘʩʦʩʘ (ʧʦ ʨʘʩʧʨʝʜʝʣʠʪʝʣʶ, ʯʝʨʝʟ 

ʟʘʟʦʨ ʚ ʧʘʨʝ çʧʦʨʰʝʥʴ-ʦʪʚʝʨʩʪʠʝ ʙʣʦʢʘ ʮʠʣʠʥʜʨʦʚè, ʯʝʨʝʟ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʫʶ 

ʦʧʦʨʫ ʧʦʨʰʥʷ, ʯʝʨʝʟ ʩʬʝʨʠʯʝʩʢʫʶ ʟʘʜʝʣʢʫ ʦʧʦʨʳ ʧʦʨʰʥʷ); Qʫʪʛʤ1,  Qʫʪʛʤ2 ï ʨʘʩ-

ʭʦʜ ʫʪʝʯʝʢ ʛʠʜʨʦʤʦʪʦʨʘ (ʧʦ ʨʘʩʧʨʝʜʝʣʠʪʝʣʶ, ʯʝʨʝʟ ʟʘʟʦʨ ʚ ʧʘʨʝ çʧʦʨʰʝʥʴ-

ʦʪʚʝʨʩʪʠʝ ʙʣʦʢʘ ʮʠʣʠʥʜʨʦʚè); Qʩʞ1, Qʩʞ2 ï ʜʝʬʦʨʤʘʮʠʦʥʥʳʡ ʨʘʩʭʦʜ, ʩʚʷʟʘʥʥʳʡ 

ʩʦ ʩʞʘʪʠʝʤ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ 

ʈʘʩʭʦʜ ʛʠʜʨʦʤʦʪʦʨʘ: 
dt

d
Q ʛʤ

ʛʤʛʤV
a
Ö=   ,   

ʛʜʝ Vʛʤ ï ʭʘʨʘʢʪʝʨʥʳʡ ʨʘʙʦʯʠʡ ʦʙʲʝʤ ʛʠʜʨʦʤʦʪʦʨʘ; Ŭʛʤ - ʫʛʦʣ ʧʦʚʦ-

ʨʦʪʘ ʚʘʣʘ ʛʠʜʨʦʤʦʪʦʨʘ. 

ʇʦʜʘʯʘ ʧʦʜʧʠʪʢʠ:    ( )2,1ʧʦʜʧʢʣʧʦʜʧ1,2k ppQ -Ö= , 

ʛʜʝ kʢʣ ï ʧʨʦʚʦʜʠʤʦʩʪʴ ʧʦʜʧʠʪʦʯʥʦʛʦ ʢʣʘʧʘʥʘ, pʧʦʜʧ - ʜʘʚʣʝʥʠʝ ʥʘ-

ʩʪʨʦʡʢʠ ʧʦʜʧʠʪʦʯʥʦʛʦ ʢʣʘʧʘʥʘ. 

ʇʝʨʝʪʝʯʢʠ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʤʝʞʜʫ ʧʦʣʦʩʪʷʤʠ ʥʘʩʦʩʘ: 

( )21ʧʝʨʥʧʝʨʥk ppQ -Ö=  

ʇʝʨʝʪʝʯʢʠ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʤʝʞʜʫ ʧʦʣʦʩʪʷʤʠ ʛʠʜʨʦʤʦʪʦʨʘ: 

( )21ʧʝʨʛʤʧʝʨʛʤk ppQ -Ö=  

ʛʜʝ  kʧʝʨʥ,  kʧʝʨʛʤ - ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʝʨʝʪʝʯʝʢ ʚ ʥʘʩʦʩʝ ʠ ʛʠʜʨʦʤʦʪʦʨʝ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  
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ʋʪʝʯʢʠ ʚ ʥʘʩʦʩʝ:  

2,1ʫʪʥʫʪʥ1,2 pkQ Ö=  

ʋʪʝʯʢʠ ʚ ʛʠʜʨʦʤʦʪʦʨʝ: 

2,1ʫʪʛʤʫʪʛʤ1,2pkQ Ö=  

ʛʜʝ - kʫʪʥ, kʫʪʛʤ - ʢʦʵʬʬʠʮʠʝʥʪʳ ʫʪʝʯʝʢ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʘʚʣʝʥʠʷ ʚ 

ʥʘʩʦʩʝ ʠ ʛʠʜʨʦʤʦʪʦʨʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʈʘʩʭʦʜʳ ʩʞʠʤʘʝʤʦʩʪʠ [4]: 
dt

dp

PE

V
Q

2,12,1
ʩʞ1,2

)(
Ö= , 

ʛʜʝ V1 , V2 - ʦʙʲʝʤʳ ʤʘʛʠʩʪʨʘʣʝʡ ʩ ʫʯʝʪʦʤ ʚʥʫʪʨʝʥʥʝʛʦ ʦʙʲʝʤʘ ʥʘ-

ʩʦʩʘ ʠ ʛʠʜʨʦʤʦʪʦʨʘ; E(ʨ) - ʤʦʜʫʣʴ ʦʙʲʝʤʥʦʡ ʫʧʨʫʛʦʩʪʠ ʞʠʜʢʦʩʪʠ. 

ʉʦʩʪʘʚʣʷʶʱʠʝ ʦʙʲʝʤʥʳʭ ʧʦʪʝʨʴ ʛʠʜʨʦʤʦʪʦʨʘ ʚ ʫʨʘʚʥʝʥʠʠ ʙʘ-

ʣʘʥʩʘ (Qʫʪʛʤ1, Qʫʪʛʤ2, Qʧʝʨʛʤ1, Qʧʝʨʛʤ2) ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʩʭʦʜʷ ʠʟ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʙʲʝʤʥʳʭ ʧʦʪʝʨʴ ʦʪ ʜʘʚʣʝʥʠʷ. ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʛʠʜʨʦʤʦʪʦʨ ʚʳʧʦʣʥʝʥ ʩ 

ʦʧʪʠʤʘʣʴʥʳʤʠ ʦʙʲʝʤʥʳʤʠ ʧʦʪʝʨʷʤʠ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ 

ʥʝ ʪʨʝʙʫʝʪ.  

ɻʝʦʤʝʪʨʠʯʝʩʢʘʷ ʧʦʜʘʯʘ ʥʘʩʦʩʘ Qʥ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʨʘʩʭʦʜ 

ʛʠʜʨʦʤʦʪʦʨʘ Qʛʤ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʟ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʘʟʤʝʨʦʚ ʧʨʠ-

ʤʝʥʷʝʤʳʭ ʛʠʜʨʦʤʘʰʠʥ, ʘ ʚʝʣʠʯʠʥʘ ʠʭ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʟʥʘ-

ʯʝʥʠʡ ʧʘʨʘʤʝʪʨʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʩʢʦʨʦʩʪʠ ʚʳʭʦʜʥʦʛʦ ʚʘʣʘ. 

ɿʘʚʠʩʠʤʦʩʪʴ ʟʦʥʳ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʦʪ ʦʙʲʝʤʥʳʭ ʧʦʪʝʨʴ ʚ 

ʛʠʜʨʦʧʨʠʚʦʜʝ ʚ ʦʙʱʝʤ ʚʠʜʝ ʙʫʜʝʪ ʟʘʧʠʩʘʥʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
 

Dgʥ=f (Qʫʪʛʤ, Qʫʪʥ, Qʧʝʨʥ, Qʧʝʨʛʤ, Qʩʞ). 
 

ʀʟ ʧʦʪʝʨʴ ʥʘ ʩʞʘʪʠʝ (Qʩʞ) ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʩʣʝʜʫʝʪ ʦʪʤʝ-

ʪʠʪʴ ʧʦʪʝʨʠ ʩʞʠʤʘʝʤʦʩʪʠ ʧʨʠ ʧʝʨʝʥʦʩʝ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʠʟ ʧʦ-

ʣʦʩʪʠ ʚʩʘʩʳʚʘʥʠʷ ʚ ʧʦʣʦʩʪʴ ʥʘʛʥʝʪʘʥʠʷ ʚ ʛʠʜʨʦʤʘʰʠʥʘʭ ʛʠʜʨʦʧʨʠ-

ʚʦʜʘ, ʢʦʪʦʨʳʝ ʧʨʠ ʨʘʙʦʪʝ ʚ ʧʨʝʜʝʣʘʭ ʟʦʥʳ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʧʨʠ 

ʤʘʣʳʭ ʫʛʣʘʭ ʦʪʢʣʦʥʝʥʠʷ ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʦʨʛʘʥʘ ʠ ʧʝʨʝʧʘʜʝ ʜʘʚʣʝ-

ʥʠʡ ʙʣʠʟʢʦʤ ʢ ʥʫʣʶ ʥʝʟʥʘʯʠʪʝʣʴʥʳ.    

ʋʧʨʦʱʝʥʥʘʷ ʨʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʛʠʜʨʦʧʨʠʚʦʜʘ, ʧʨʠʚʝʜʝʥʘ ʥʘ 

ʨʠʩ.3.  
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ʈʠʩ. 3. ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʛʠʜʨʦʧʨʠʚʦʜʘ (ʫʧʨʦʱʝʥʥʘʷ) 

 

ʅʘʣʠʯʠʝ ʟʦʥʳ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʜʘʯʠ 

ʥʘʩʦʩʘ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʧʦʜʘʯʠ ʚ ʦʙʣʘʩʪʠ ʤʘʣʳʭ ʫʛʣʦʚ ʧʦʚʦʨʦʪʘ ʦʨ-

ʛʘʥʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʨ1=ʨ2 º ʨʧʦʜʧ, ʪ.ʝ. 

ʧʨʠ ʥʝʙʦʣʴʰʦʤ ʧʝʨʝʧʘʜʝ ʜʘʚʣʝʥʠʷ ʚ ʛʠʜʨʦʣʠʥʠʷʭ Dp º 0. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʫʨʘʚʥʝʥʠʝ ʥʝʨʘʟʨʳʚʥʦʩʪʠ ʧʦʪʦʢʘ, ʥʘʧʨʠʤʝʨ, 

ʜʣʷ 1-ʦʡ ʛʠʜʨʦʣʠʥʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʭʝʤʦʡ (ʨʠʩ.3), ʠʤʝʝʪ ʚʠʜ:  

 

Qʥ + Qʧʦʜʧ = Qʫʪ + Qʛʤ.                                                                     (3) 

 

ʉʦʩʪʘʚʣʷʶʱʠʝ ʫʨʘʚʥʝʥʠʷ (3) ʦʧʠʩʳʚʘʶʪʩʷ ʬʦʨʤʫʣʘʤʠ: 

 

ʇʦʜʘʯʘ ʥʘʩʦʩʘ:                                                     .                     (4) 

ʈʘʩʭʦʜ ʫʪʝʯʝʢ:                                1ʫʪʫʪ pkQ Ö= .                     (5) 

ɺ ʧʨʝʜʝʣʘʭ ʟʦʥʳ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʨʠ ʨ1=ʨ2 º ʨʧʦʜʧ, ʨʘʩ-

ʭʦʜ ʛʠʜʨʦʤʦʪʦʨʘ Qʛʤ=0, ʧʝʨʝʪʝʯʢʠ ʚ ʥʘʩʦʩʝ ʙʣʠʟʢʠ ʢ Qʧʝʨʥ=0, ʘ ʨʘʩ-

ʭʦʜ ʫʪʝʯʝʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʦʡ:                                 

ʧʦʜʧʫʪʫʪ pkQ Ö=                                 (6) 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʘ ʚʝʣʠʯʠʥʘ ʧʦʩʪʦʷʥʥʘʷ, ʪʘʢ ʢʘʢ ʧʦ-

ʩʪʦʷʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʠ ʜʘʚʣʝʥʠʝ ʧʦʜʧʠʪʢʠ, ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʫʪʝʯʝʢ 

ʧʨʠʚʦʜʘ. ʉ ʫʯʝʪʦʤ ʧʦʩʣʝʜʥʝʛʦ, ʫʨʘʚʥʝʥʠʝ (3) ʧʨʠʥʠʤʘʝʪ ʚʠʜ: 

 

Qʥ + Qʧʦʜʧ = Qʫʪ = const.                                    (7) 

ʥʥ
ʥ

ʥ
2

gw
p

ÖÖ
Ö

=
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Q
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ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʫʛʣʘ ʥʘʢʣʦʥʘ ʦʨʛʘʥʘ ʨʝ-

ʛʫʣʠʨʦʚʘʥʠʷ ʧʦʜʘʯʘ ʧʦʜʧʠʪʢʠ ʫʤʝʥʴʰʘʝʪʩʷ ʠ ʩʪʘʥʦʚʠʪʩʷ ʨʘʚʥʦʡ 

ʥʫʣʶ ʚ ʪʦʯʢʝ Qʥ = Qʫʪ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ: 

                                                

 

 

ʦʪʢʫʜʘ                   
ʥʥ

ʧʦʜʧʫʪ
ʥ.ʥ.ʟ

2

w

p
gg

Ö

ÖÖÖ
==

V

pk
,                      (8) 

ʛʜʝ  .ʥ.ʟg ï ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚʝʣʠʯʠʥʳ ʟʦʥʳ ʥʝʯʫʚʩʪʚʠʪʝʣʴ-

ʥʦʩʪʠ ʛʠʜʨʦʧʨʠʚʦʜʘ.  

ɽʩʣʠ ʠʛʥʦʨʠʨʦʚʘʪʴ ʚʣʠʷʥʠʝ ʤʝʭʘʥʠʟʤʘ ʫʧʨʘʚʣʝʥʠʷ ʥʘʩʦʩʘ ʥʘ 

ʟʦʥʫ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʥʘʧʨʠʤʝʨ: ʟʦʥʘ ʥʝ-

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʤʝʭʘʥʠʟʤʘ ʫʧʨʘʚʣʝʥʠʷ ʩ ʟʦʣʦʪʥʠʢʘʤʠ ʩ ʦʪʨʠʮʘ-

ʪʝʣʴʥʳʤ ʧʝʨʝʢʨʳʪʠʝʤ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ), ʪʦ ʧʨʠ ʧʨʦʯʠʭ 

ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ ʦʥʘ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

ʥʥ

ʧʦʜʧʫʪʥ
ʟ.ʥ.ʥ

2

w

p
g

Ö

ÖÖÖ
=

V

pk
. 

ʉʝʨʠʡʥʦ ʚʳʧʫʩʢʘʝʤʳʝ ʘʢʩʠʘʣʴʥʦ-ʧʣʫʥʞʝʨʥʳʝ ʥʘʩʦʩʳ (ʚ ʯʘ-

ʩʪʥʦʩʪʠ ʜʣʷ ʥʘʩʦʩʦʚ ʩ ʦʙʲʝʤʦʤ 33.3 ʩʤ
3
/ʦʙ, ʆɸʆ çʉʂɹ ʇɸè, ʆɸʆ 

çʂʕʄɿè ʛ. ʂʦʚʨʦʚ) ʠʤʝʶʪ ʚʝʣʠʯʠʥʫ ʟʦʥʳ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 

0.3Üé0.45Ü. ʊʦʣʴʢʦ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʦʪʢʣʦʥʝʥʠʠ ʦʨʛʘʥʘ ʨʝʛʫʣʠʨʦ-

ʚʘʥʠʷ ʥʘʩʦʩʘ ʧʨʠʨʘʱʝʥʠʝ ʧʦʜʘʯʠ ʟʘʪʨʘʯʠʚʘʝʪʩʷ ʥʘ ʩʦʟʜʘʥʠʝ ʧʝʨʝ-

ʧʘʜʘ ʜʘʚʣʝʥʠʷ ʚ ʧʨʠʚʦʜʝ ʠ ʜʘʣʝʝ ʥʘ ʚʨʘʱʝʥʠʝ ʛʠʜʨʦʤʦʪʦʨʘ ʩ ʥʘ-

ʛʨʫʟʢʦʡ: 

p

gggw

Ö

D+-ÖÖ
=

2

)(( .ʥ.ʟʥʥʥ
ʛʤ

ʥV
Q . 

ʀʟ ʬʦʨʤʫʣʳ (8) ʩʣʝʜʫʝʪ, ʯʪʦ ʤʠʥʠʤʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʟʦʥʳ ʥʝ-

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʪʝʤ ʙʦʣʴʰʝ, ʯʝʤ ʙʦʣʴʰʝ ʜʘʚʣʝʥʠʝ ʧʦʜʧʠʪʢʠ. 

ʆʯʝʚʠʜʥʦ ʪʘʢʞʝ, ʯʪʦ ʟʦʥʘ ʪʝʤ ʙʦʣʴʰʝ, ʯʝʤ ʙʦʣʴʰʝ ʟʘʟʦʨʳ ʚ ʤʘʰʠ-

ʥʘʭ ʠ ʪʝʤ ʤʝʥʴʰʝ, ʯʝʤ ʙʦʣʴʰʝ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʥʘʩʦʩʘ, 

ʙʦʣʴʰʝ ʝʛʦ ʨʘʙʦʯʠʡ ʦʙʲʝʤ.  

ʀʟʤʝʥʝʥʠʝ ʚʩʝʭ ʨʘʩʭʦʜʦʚ (3) ï (7) ʦʪʨʘʞʘʝʪʩʷ ʛʨʘʬʠʢʘʤʠ ʥʘ 

ʨʠʩ.4: 

ʧʦʜʧʫʪʥʥ
ʥ

2
pk

V
Ö=ÖÖ

Ö
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p
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ʈʠʩ.4.  ʇʦʜʘʯʘ ʥʘʩʦʩʘ ʠ ʧʦʜʧʠʪʢʠ 

 

ʌʦʨʤʫʣʘ (8) ʦʧʨʝʜʝʣʷʝʪ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʟʦʥʳ ʥʝʯʫʚ-

ʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʆʥʘ ʩʧʨʘʚʝʜʣʠʚʘ ʧʨʠ ʤʘʣʳʭ ʟʥʘʯʝʥʠʷʭ ʜʘʚʣʝʥʠʷ ʚ 

ʧʨʠʚʦʜʝ. ʅʘ ʧʨʘʢʪʠʢʝ ʵʪʦ ʠʤʝʝʪ ʤʝʩʪʦ ʧʨʠ ʨʘʙʦʪʝ ʧʨʠʚʦʜʘ ʚ ʩʦʩʪʘ-

ʚʝ ʩʣʝʜʷʱʝʡ ʩʠʩʪʝʤʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʠʥʝʨʮʠʦʥʥʫʶ ʥʘʛʨʫʟʢʫ 

ʚ ʦʙʣʘʩʪʠ ʤʘʣʳʭ ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʟʥʘʯʝʥʠʷ ʜʘʚʣʝʥʠʷ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʟʥʘʯʝʥʠʝ ʬʘʢʪʠʯʝʩʢʦʡ ʟʦʥʳ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʙʣʠʟʢʦ ʢ 

ʨʘʩʩʯʠʪʳʚʘʝʤʦʡ ʧʦ ʧʦʣʫʯʝʥʥʦʡ ʚʳʰʝ ʬʦʨʤʫʣʝ. 

ʇʨʠ ʨʘʙʦʪʝ ʧʨʠʚʦʜʘ ʥʘ ʟʥʘʯʠʪʝʣʴʥʫʶ ʥʘʛʨʫʟʢʫ ʵʪʘ ʟʦʥʘ ʨʘʩ-

ʰʠʨʷʝʪʩʷ, ʥʦ ʧʨʠʨʘʱʝʥʠʝ ʟʦʥʳ ʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʦʪʩʯʠʪʳʚʘʝʪʩʷ ʦʪ 

ʩʚʦʝʡ ʤʠʥʠʤʘʣʴʥʦʡ ʚʝʣʠʯʠʥʳ, ʦʧʨʝʜʝʣʷʝʤʦʡ ʧʨʠʚʝʜʝʥʥʦʡ ʚʳʰʝ 

ʬʦʨʤʫʣʦʡ (8). 

ʋʤʝʥʴʰʝʥʠʝ ʟʦʥʳ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʛʫ-

ʣʠʨʦʚʘʥʠʷ ʧʦʜʘʯʠ ʥʘʩʦʩʘ ʩʥʠʞʘʝʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʟʦʥʫ ʥʝʯʫʚʩʪ-

ʚʠʪʝʣʴʥʦʩʪʠ ʩʢʦʨʦʩʪʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʠʜʨʦʧʨʠʚʦʜʘ ʠ ʧʦʚʳʰʘ-

ʶʪ ʪʦʯʥʦʩʪʴ ʧʨʠʚʦʜʘ ʧʨʠ ʝʛʦ ʟʘʤʳʢʘʥʠʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʟʦʥʳ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦ-

ʩʪʠ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʫʪʝʯʢʘʤ ʚ ʥʘʩʦʩʝ ʠ ʜʘʚʣʝʥʠʶ ʧʦʜʧʠʪʢʠ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʟʦʥʫ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʤʦʞʥʦ 

ʫʤʝʥʴʰʠʪʴ, ʩʥʠʟʠʚ ʜʘʚʣʝʥʠʝ ʧʦʜʧʠʪʢʠ ʥʘʩʦʩʘ. ʇʦʩʣʝ ʦʙʦʩʥʦʚʘʥʥʦʛʦ 

ʩʥʠʞʝʥʠʷ ʜʘʚʣʝʥʠʷ ʧʦʜʧʠʪʢʠ ʛʠʜʨʦʧʨʠʚʦʜʘ ʠ ʫʤʝʥʴʰʝʥʠʷ ʩʦʩʪʘʚʣʷʁ-

ʱʠʭ ʦʙʲʝʤʥʳʭ ʧʦʪʝʨʴ ʘʢʩʠʘʣʴʥʦ-ʧʣʫʥʞʝʨʥʳʭ ʥʘʩʦʩʦʚ ʜʦʩʪʠʛʥʫʪʦ 

ʩʥʠʞʝʥʠʝ ʤʠʥʠʤʘʣʴʥʦʡ ʚʝʣʠʯʠʥʳ ʟʦʥʳ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩ gʟ.ʥ.=0,37̄  

ʜʦ gʟ.ʥ.=0.095̄. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʣʫʯʝʥʦ ʩʥʠʞʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʦʰʠʙʢʠ ʧʨʠʚʦʜʘ 1,5-4 ʨʘʟʘ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʦʚ. 
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ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʓɽ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ɹɽɿʈɽɼʋʂʊʆʈʅʆɻʆ ʇʈʀɺʆɼɸ ɺ ʉʀʉʊɽʄɽ  

ʅɸɺɽɼɽʅʀʗ ʀ ʉʊɸɹʀʃʀɿɸʎʀʀ ɺʆʆʈʋɾɽʅʀʗ  
 

ɹʘʙʢʠʥ ɸ.ɺ., ʥʘʯʘʣʴʥʠʢ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ; 

 ʐʘʪʘʣʦʚ ɺ.ɸ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ;  

ʂʦʧʦʪʠʣʦʚ ʉ.ɸ., ʚʝʜʫʱʠʡ ʠʥʞʝʥʝʨ-ʠʩʩʣʝʜʦʚʘʪʝʣʴ; 

 ʂʫʣʠʢʦʚ ʆ.ɽ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 
  

ɸʆ çɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ çʉʠʛʥʘʣè  

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʶʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦ ʫʧʨʘʚʣʷʝʤʦʛʦ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʦ-ʦʛʥʝʚʦʛʦ 

ʤʦʜʫʣʷ ʩ ʙʝʟʨʝʜʫʢʪʦʨʥʳʤʠ (ʧʨʷʤʳʤʠ) ʧʨʠʚʦʜʘʤʠ ʥʘʚʝʜʝʥʠʷ ʠ ʩʪʘ-

ʙʠʣʠʟʘʮʠʠ. ɼʘʝʪʩʷ ʦʮʝʥʢʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʷʤʦʡ ʧʨʠʚʦʜ, ʜʠʩʪʘʥʮʠʦʥʥʦ ʫʧʨʘʚʣʷʝʤʳʡ 

ʙʦʝʚʦʡ ʤʦʜʫʣʴ, ʜʚʠʛʘʪʝʣʠ ʙʦʣʴʰʦʛʦ ʤʦʤʝʥʪʘ, ʛʠʨʦʪʘʭʦʤʝʪʨ. 
 

ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʩʥʠʞʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʪʝʧʣʦ-, ʪʝ-

ʣʝʚʠʟʠʦʥʥʳʭ ʮʠʬʨʦʚʳʭ ʚʠʜʝʦʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʠʝ ʧʨʠʚʦʜʥʦʡ 

ʪʝʭʥʠʢʠ ʧʨʠʚʝʣʦ ʢ ʧʦʷʚʣʝʥʠʶ ʮʝʣʦʛʦ ʩʧʝʢʪʨʘ ʜʠʩʪʘʥʮʠʦʥʥʦ ʫʧʨʘʚ-

ʣʷʝʤʳʭ ʙʦʝʚʳʭ ʤʦʜʫʣʝʡ ʜʣʷ ʤʘʰʠʥ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʘʪ-

ʨʫʣʴʥʳʭ, ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʭ ʠ ʙʦʝʚʳʭ ʟʘʜʘʯ. ʊʘʢʠʝ ʤʦʜʫʣʠ ʧʨʝʜ-
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ʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʳʠʛʨʳʰʥʫʶ ʘʣʴʪʝʨʥʘʪʠʚʫ ʚʦʦʨʫʞʝʥʠʶ ʩ ʨʫʯʥʳʤ 

ʫʧʨʘʚʣʝʥʠʝʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʦʛʦ ʧʦʜʩʪʘʚʣʷʝʪ ʩʪʨʝʣʢʘ ʧʦʜ 

ʦʛʦʥʴ ʧʨʦʪʠʚʥʠʢʘ. ʆʥʠ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʦʙʠʪʘʝʤʳʤ 

ʙʘʰʥʷʤ ï ʩʣʠʰʢʦʤ ʪʷʞʝʣʳʭ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʣʝʛʢʠʭ ʤʘʰʠʥ [1]. 

ɺ ɸʆ çɺʅʀʀ çʉʠʛʥʘʣè ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʠ ʩʦʟ-

ʜʘʥ ʜʝʡʩʪʚʫʶʱʠʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʦʙʨʘʟʝʮ ʜʠʩʪʘʥʮʠʦʥʥʦ ʫʧʨʘʚ-

ʣʷʝʤʦʛʦ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʦ-ʦʛʥʝʚʦʛʦ ʤʦʜʫʣʷ  (ʄʈʆ) ʩ ʙʝʟʨʝʜʫʢʪʦʨʥʳ-

ʤʠ (ʧʨʷʤʳʤʠ) ʧʨʠʚʦʜʘʤʠ ʥʘʚʝʜʝʥʠʷ ʠ ʩʪʘʙʠʣʠʟʘʮʠʠ (ʨʠʩ. 1). 

 

 
 

ʈʠʩ. 1. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʦʙʨʘʟʝʮ ʄʈʆ 
 

ʆʩʥʦʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʙʝʟʨʝʜʫʢʪʦʨʥʳʭ ʧʨʷʤʳʭ ʧʨʠʚʦʜʦʚ ï 

ʵʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʟʘ ʩʯʝʪ ʦʪʩʫʪʩʪʚʠʷ ʣʶʬʪʦʚ, 

ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʫʤʝʥʴʰʝʥʠʷ ʤʝʨʪʚʦʛʦ ʭʦʜʘ, ʧʦʚʳʰʝʥʠʷ ʨʝʟʦʥʘʥʩ-

ʥʦʡ ʯʘʩʪʦʪʳ, ʩʥʠʞʝʥʠʷ ʤʦʤʝʥʪʦʚ ʩʫʭʦʛʦ ʪʨʝʥʠʷ ʠ ʜʨʫʛʠʭ ʥʝʞʝʣʘ-

ʪʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʥʦʩʠʤʳʭ ʨʝʜʫʢʪʦʨʦʤ. ʂʨʦʤʝ ʪʦʛʦ, ʦʪʩʫʪʩʪʚʠʝ 

ʨʝʜʫʢʪʦʨʘ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʨʝʞʠʤʳ ʨʘʙʦʪʳ, ʪʨʝ-

ʙʫʶʱʠʝ ʦʪ ʧʨʠʚʦʜʘ ʚʳʩʦʢʠʭ ʫʩʢʦʨʝʥʠʡ ʠ ʯʘʩʪʳʭ ʨʝʚʝʨʩʦʚ. ʇʝʨʝ-

ʤʝʥʥʘʷ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ, ʨʝʟʢʦʧʝʨʝʤʝʥʥʳʝ ʥʘʛʨʫʟʢʠ ʧʨʠʚʦʜʷʪ ʢ 

ʙʳʩʪʨʦʤʫ ʠʟʥʦʩʫ ʨʝʜʫʢʪʦʨʘ. ɺʦʟʨʘʩʪʘʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʠʚʦʜʘʤ 

ʧʦ ʪʦʯʥʦʩʪʠ, ʩʨʦʢʫ ʩʣʫʞʙʳ, ʙʳʩʪʨʦʜʝʡʩʪʚʠʶ ʧʨʝʜʲʷʚʣʷʶʪ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʣʶʬʪʘʤ ʚ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʝʨʝ-

ʜʘʯʘʭ - ʧʨʠʭʦʜʠʪʴʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʮʠʟʠʦʥʥʳʝ ʟʫʙʯʘʪʳʝ ʧʘʨʳ ʩ 

ʫʩʪʨʦʡʩʪʚʘʤʠ ʜʣʷ ʚʳʙʦʨʘ ʣʶʬʪʦʚ. ʆʪʩʫʪʩʪʚʠʝ ʨʝʜʫʢʪʦʨʘ ʩʥʠʞʘʝʪ 
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ʤʝʪʘʣʣʦ- ʠ ʪʨʫʜʦʝʤʢʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʠʚʦʜʘ, ʫʤʝʥʴʰʘʝʪ ʝʛʦ ʠʟ-

ʥʦʩ, ʰʫʤ ʧʨʠ ʨʘʙʦʪʝ, ʫʧʨʦʱʘʝʪ ʦʙʩʣʫʞʠʚʘʥʠʝ.  

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʄʈʆ ʩ ʧʫʣʝʤʝʪʦʤ 6ʇ49 

ñʂʦʨʜò ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʦʥʪʨʦʣʴʥʦ-ʠʩʧʳʪʘʪʝʣʴʥʦʡ 

ʩʪʘʥʮʠʠ ʆɸʆ ñɿʠɼò.  

ʎʝʣʷʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʦʪʨʘʙʦʪʢʘ ʩʪʨʫʢʪʫʨʳ ʢʦʥʪʫʨʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʷʤʳʤʠ ʧʨʠʚʦʜʘʤʠ ʠ ʧʨʦʚʝʨʢʘ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʝ-

ʰʝʥʠʡ ʧʦ ʤʝʭʘʥʠʟʤʘʤ ʥʘʚʝʜʝʥʠʷ ʚ ʧʣʦʩʢʦʩʪʷʭ ʚʝʨʪʠʢʘʣʴʥʦʛʦ (ɺʅ) 

ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ (ɻʅ) ʥʘʚʝʜʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʦʟ-

ʜʝʡʩʪʚʠʡ ʩʦ ʩʪʦʨʦʥʳ ʧʫʣʝʤʝʪʘ ʧʨʠ ʩʪʨʝʣʴʙʝ ʦʯʝʨʝʜʷʤʠ, ʘ ʪʘʢʞʝ 

ʧʨʦʚʝʨʢʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʚʠʛʘʪʝʣʝʡ ʢ ʫʜʘʨʥʳʤ ʥʘʛʨʫʟʢʘʤ, ʚʦʟʥʠ-

ʢʘʶʱʠʤ ʧʨʠ ʩʪʨʝʣʴʙʝ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ: 

1) ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʩʤʝʱʝʥʠʷ ʣʠʥʠʠ ʚʳʩʪʨʝʣʘ ʧʦ ʦʪʥʦʰʝʥʠʶ 
ʢ ʦʩʠ ʚʨʘʱʝʥʠʷ ʫʩʪʘʥʦʚʢʠ ʥʘ ʢʫʯʥʦʩʪʴ ʩʪʨʝʣʴʙʳ; 

2) ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʤʦʤʝʥʪʘʭ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ 

ʧʨʠʚʦʜʳ ɺʅ ʠ ɻʅ ʧʨʠ ʩʪʨʝʣʴʙʝ; 

3) ʩʨʘʚʥʝʥʠʝ ʚʘʨʠʘʥʪʦʚ ʩʢʦʨʦʩʪʥʦʛʦ ʠ ʤʦʤʝʥʪʥʦʛʦ ʧʨʠʚʦʜʦʚ; 

4) ʩʠʥʪʝʟ ʢʦʨʨʝʢʮʠʠ ʧʨʠʚʦʜʦʚ ʩ ʫʯʝʪʦʤ ʨʝʟʦʥʘʥʩʥʳʭ ʩʚʦʡʩʪʚ 
ʧʫʣʝʤʸʪʘ ʠ ʦʧʦʨʥʦ-ʧʦʚʦʨʦʪʥʦʛʦ ʩʪʝʥʜʘ. 

ɼʣʷ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʚʝʣʠʯʠʥʘ ʨʘʩʩʝʠʚʘʥʠʷ 

ʧʦʧʘʜʘʥʠʡ ʚ ʤʠʰʝʥʴ, ʘ ʪʘʢʞʝ ʩʠʥʭʨʦʥʥʳʝ ʟʘʧʠʩʠ ʥʘ ʢʦʤʧʴʶʪʝʨʝ 

ʚʨʝʤʝʥʥʳʭ ʬʫʥʢʮʠʡ ʧʦ ʪʦʢʫ, ʫʛʣʫ ʧʦʚʦʨʦʪʘ ʜʚʠʛʘʪʝʣʷ, ʫʛʣʦʚʦʡ 

ʩʢʦʨʦʩʪʠ ʧʫʣʝʤʸʪʘ ʠ ʜʨʫʛʠʭ ʩʠʛʥʘʣʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʘʥʘʣʠʟʘ 

ʧʨʦʮʝʩʩʘ ʩʪʨʝʣʴʙʳ. 

ʂʫʯʥʦʩʪʴ ʧʦʧʘʜʘʥʠʡ ʚ ʤʠʰʝʥʴ ʦʮʝʥʠʚʘʣʘʩʴ ʩʣʝʜʫʶʱʠʤ ʦʙ-

ʨʘʟʦʤ. ʉʥʘʯʘʣʘ ʦʧʨʝʜʝʣʷʣʠʩʴ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʧʨʦʙʦʠʥ 

ʧʦ ʚʝʨʪʠʢʘʣʠ ɻ ʠ ʧʦ ʛʦʨʠʟʦʥʪʫ  ɼ. ɿʘʪʝʤ ʚʳʯʠʩʣʷʣʘʩʴ ʩʨʝʜʥʷʷ 
ʪʦʯʢʘ ʧʦʧʘʜʘʥʠʡ (ʉʊʇ) ʢʘʢ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʧʦ ʚʩʝʤ ʧʨʦ-

ʙʦʠʥʘʤ: 

ʉʊʇɻ
В

,                                   (1) 

ʉʊʇɼ
В

.                                  (2) 

ʉ ʫʯʝʪʦʤ ʥʘʡʜʝʥʥʦʡ ʉʊʇ ʚʳʯʠʩʣʷʣʠʩʴ ʮʝʥʪʨʠʨʦʚʘʥʥʳʝ ʢʦ-

ʦʨʜʠʥʘʪʳ ʧʨʦʙʦʠʥ ʧʦ ʚʝʨʪʠʢʘʣʠ Ŭʮ ʠ ʧʦ ʛʦʨʠʟʦʥʪʫ ɓʮ: 

Ŭʮ = Ŭ - ʉʊʇ(Ŭ),                                           (3) 

ɓʮ = ɓ - ʉʊʇ(ɓ).                                           (4) 
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ɺʝʣʠʯʠʥʘ ʢʫʯʥʦʩʪʠ ʦʧʨʝʜʝʣʷʣʘʩʴ ʢʘʢ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝ-

ʩʢʦʝ ʧʦ ʤʦʜʫʣʶ ʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʢʦʦʨʜʠʥʘʪ ʧʨʦʙʦʠʥ: 

‐
В ȿ ȿ̗

,                                             (5) 

 

‐
В ȿ ȿ̗

 .                                            (6) 

 

ʇʝʨʚʳʝ ʦʜʠʥʦʯʥʳʝ ʚʳʩʪʨʝʣʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʫʣʝʤʝʪ ʧʦʩʣʝ 

ʚʳʩʪʨʝʣʘ ʧʦʜʙʨʘʩʳʚʘʝʪ ʚʚʝʨʭ ʥʘ 10 ʤʨʘʜ, ʠ ʢ ʤʦʤʝʥʪʫ ʚʪʦʨʦʛʦ ʚʳ-

ʩʪʨʝʣʘ ʦʥ ʥʝ ʫʩʧʝʚʘʝʪ ʚʝʨʥʫʪʴʩʷ ʥʘ ʣʠʥʠʶ ʧʨʠʮʝʣʠʚʘʥʠʷ. 

ʋʩʪʘʥʦʚʢʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʦʢʣʘʜʢʠ ʪʦʣʱʠʥʦʡ 3 ʤʤ ʤʝʞʜʫ 

ʧʦʩʪʝʣʴʶ (ʦʩʥʦʚʘʥʠʝʤ) ʧʫʣʝʤʝʪʘ ʠ ʢʦʣʝʥʦʤ ʧʨʠʚʝʣʘ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʧʦʜʙʨʦʩʘ ʜʦ 13 ʤʨʘʜ. ʕʪʦ ʫʢʘʟʘʣʦ ʥʘ ʪʦ, ʯʪʦ ʣʠʥʠʷ ʚʳʩʪʨʝʣʘ ʧʨʦʭʦ-

ʜʠʪ ʚʳʰʝ ʦʩʠ ʚʨʘʱʝʥʠʷ ʧʫʣʝʤʝʪʘ. 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʚʳʩʦʪʳ ʣʠʥʠʠ ʚʳʩʪʨʝʣʘ ʢʦʣʝʥʦ (ʜʝʪʘʣʴ, ʥʘ ʢʦ-

ʪʦʨʫʶ ʢʨʝʧʠʪʩʷ ʦʩʥʦʚʘʥʠʝ ʧʫʣʝʤʝʪʘ) ʙʳʣʦ ʧʨʦʬʨʝʟʝʨʦʚʘʥʦ ʥʘ ʛʣʫ-

ʙʠʥʫ 10 ʤʤ. ɿʘʪʝʤ ʩ ʧʦʤʦʱʴʶ ʧʨʦʢʣʘʜʦʢ ʙʳʣʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʫʩ-

ʪʘʥʦʚʣʝʥʘ ʚʳʩʦʪʘ ʧʦʩʪʝʣʠ ʧʫʣʝʤʝʪʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʥʝ ʧʨʦʠʩʭʦʜʠʪ 

ʙʦʣʴʰʦʛʦ ʧʦʜʙʨʘʩʳʚʘʥʠʷ ʧʨʠ ʚʳʩʪʨʝʣʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʦʨʘʙʦʪʢʠ 

ʧʦʜʙʨʦʩ ʫʜʘʣʦʩʴ ʩʥʠʟʠʪʴ ʜʦ 1,5 ʤʨʘʜ. 

ʅʘ ʙʦʣʝʝ ʜʣʠʥʥʳʭ ʦʯʝʨʝʜʷʭ ʤʦʤʝʥʪ ʨʝʘʢʮʠʠ ʧʫʣʝʤʸʪʘ ʦʮʝ-

ʥʠʚʘʣʩʷ ʧʦ ʚʝʣʠʯʠʥʝ ʠʥʪʝʛʨʘʣʘ ʦʪ ʦʰʠʙʢʠ ʩʪʘʙʠʣʠʟʘʮʠʠ.  ʇʨʠ ʧʨʘ-

ʚʠʣʴʥʦ ʧʦʜʦʙʨʘʥʥʦʡ ʚʳʩʦʪʝ ʣʠʥʠʠ ʚʳʩʪʨʝʣʘ ʚʳʭʦʜ ʩʪʘʪʠʯʝʩʢʦʛʦ 

ʠʥʪʝʛʨʘʪʦʨʘ ʜʦʣʞʝʥ ʢʦʣʝʙʘʪʴʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʯʘʣʴʥʦʛʦ ʧʦʣʦʞʝ-

ʥʠʷ  ʚ ʧʨʝʜʝʣʘʭ Ñ0,5 ʤʨʘʜ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʤʝʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʪʦʢʝ Iq, ʢʦʪʦʨʳʡ ʚ ʚʝʥʪʠʣʴʥʦʤ ʧʨʠʚʦʜʝ ʧʨʷʤʦ ʩʚʷʟʘʥ ʩ ʤʦʤʝʥʪʦʤ 

ʜʚʠʛʘʪʝʣʷ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʟʘʧʠʩʴ ʪʦʢʘ Iq, ʧʨʠ ʩʪʨʝʣʴʙʝ ʦʯʝʨʝʜʴʶ, 

ʝʩʣʠ ʣʠʥʠʷ ʚʳʩʪʨʝʣʘ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦ ʩʦʚʤʝʱʝʥʘ ʩ ʦʩʴʶ ʚʨʘʱʝʥʠʷ 

ʧʫʣʝʤʝʪʘ, ʪʦ ʚʝʣʠʯʠʥʘ ʪʦʢʘ ʜʚʠʛʘʪʝʣʷ ɺʅ ʥʝ ʧʨʝʚʳʰʘʝʪ 10 ɸ (ʥʦ-

ʤʠʥʘʣʴʥʳʡ ʪʦʢ ʜʚʠʛʘʪʝʣʷ 14 ɸ). ɺ ʧʝʨʝʩʯʝʪʝ ʥʘ ʤʦʤʝʥʪ ʜʚʠʛʘʪʝʣʷ 

RSMR-T-24 ʵʪʦ ʩʦʩʪʘʚʣʷʝʪ 32 ʅĿʤ. 

ɺʝʣʠʯʠʥʘ ʪʦʢʘ Iq ʜʚʠʛʘʪʝʣʷ ɻʅ ʧʨʠ ʩʪʨʝʣʴʙʝ ʦʯʝʨʝʜʴʶ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 3ɸ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʤʦʤʝʥʪ ʜʚʠʛʘʪʝʣʷ RT36-642 ʥʝ 

ʧʨʝʚʳʰʘʝʪ 110 ʅĿʤ. 
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ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʟʘʧʠʩʴ ʫʛʣʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʧʫʣʝʤʝʪʘ ʚ 

ʢʘʞʜʦʡ ʧʣʦʩʢʦʩʪʠ ʚʝʣʘʩʴ ʩ ʜʚʫʭ ʜʘʪʯʠʢʦʚ: ʩ ʜʘʪʯʠʢʘ ʫʛʣʦʚʦʛʦ ʧʦ-

ʣʦʞʝʥʠʷ ʜʚʠʛʘʪʝʣʷ ʠ ʩ ʜʘʪʯʠʢʘ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʧʫʣʝʤʝʪʘ.  ʀʥʪʝʛ-

ʨʠʨʦʚʘʥʠʝ ʩʠʛʥʘʣʘ ʛʠʨʦʪʘʭʦʤʝʪʨʘ  ɤʛʪ  ʩ ʫʯʝʪʦʤ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦ-

ʚʠʡ, ʜʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʫʛʣʦʚʦʤ ʧʦʣʦʞʝʥʠʠ ʧʫʣʝʤʝʪʘ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʨʠʚʦʜ ɺʅ ʧʨʠ ʩʪʨʝʣʴʙʝ ʙʳʣ 

ʚʢʣʶʯʝʥ ʧʦ ʩʪʨʫʢʪʫʨʝ ʤʦʤʝʥʪʥʦʛʦ ʧʨʠʚʦʜʘ. ʇʨʠ ʵʪʦʤ ʧʨʠʚʦʜ ɻʅ 

ʟʘʤʳʢʘʣʩʷ ʧʦ ʩʢʦʨʦʩʪʠ ʜʚʠʛʘʪʝʣʷ. 

ɼʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʚ ʢʦʥʮʝ ʠʩʧʳʪʘʥʠʡ ʧʨʠʚʦʜ ɺʅ 

ʪʦʞʝ ʙʳʣ ʚʢʣʶʯʝʥ ʧʦ ʩʪʨʫʢʪʫʨʝ ʩʢʦʨʦʩʪʥʦʛʦ ʧʨʠʚʦʜʘ. 

ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʰʠʙʢʘ ʚ ʚʘʨʠʘʥʪʝ ʩʢʦʨʦʩʪʥʦʛʦ ʧʨʠʚʦ-

ʜʘ ɺʅ ʠʟʤʝʥʷʝʪʩʷ  ʧʣʘʚʥʦ. ʀʟ ʦʩʮʠʣʣʦʛʨʘʤʤʳ (ʨʠʩ. 2) ʚʠʜʥʦ, ʯʪʦ ʚ 

ʥʘʯʘʣʝ ʩʪʨʝʣʴʙʳ ʧʫʣʝʤʸʪ ʫʚʦʜʠʪ ʚʚʝʨʭ, ʟʘʪʝʤ ʦʰʠʙʢʘ ʫʭʦʜʠʪ ʚʥʠʟ.  

ʉʫʜʷ ʧʦ ʦʯʝʨʝʜʠ ʠʟ 5 ʧʘʪʨʦʥʦʚ, ʧʨʠʚʦʜ ɺʅ ʩʦ ʩʢʦʨʦʩʪʥʳʤ ʩʝʨ-

ʚʦʢʦʥʪʨʦʣʣʝʨʦʤ ʧʦʢʘʟʘʣ ʪʘʢʫʶ ʞʝ ʢʫʯʥʦʩʪʴ: (ʀȾʀ 1,5/0,6 ʤʨʘʜ), 

ʢʘʢ ʠ ʩ ʤʦʤʝʥʪʥʳʤ ʩʝʨʚʦʢʦʥʪʨʦʣʣʝʨʦʤ (ʩʨʝʜʥʝʝ  ʟʥʘʯʝʥʠʝ ʧʦ ʦʯʝ-

ʨʝʜʷʤ: ʀȾʀ = 1,5/0,6 ʤʨʘʜ). 

 

 
 

ʈʠʩ. 2. ʉʢʦʨʦʩʪʥʦʡ ʧʨʠʚʦʜ ɺʅ 

j ʜʚʠʛʘʪʝʣʷ 

ʊʦʢ 

j ǲǲǩ 
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ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʄʈʆ 

ʩ ʧʫʣʝʤʝʪʦʤ 6ʇ49 ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 

- ʜʠʥʘʤʠʯʝʩʢʠʝ ʤʦʤʝʥʪʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʩʪʨʝʣʴʙʝ ʧʫʣʝ-

ʤʝʪʘ 6ʇ49, ʥʝ ʧʨʝʚʳʰʘʶʪ: ʚ ʧʨʠʚʦʜʝ ɺʅ  ˙̅ ̉̎
ˏ˚ σς ̊Ͻ̍; ʚ ʧʨʠ-

ʚʦʜʝ ɻʅ  ˙̅ ̉ ̎
ː˚ ρρπ ̊Ͻ̍Ƞ 

- ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʭʦʨʦʰʝʡ ʢʫʯʥʦʩʪʠ ʙʦʷ ʥʝʦʙʭʦʜʠʤʦ ʩʦʚʤʝ-

ʱʘʪʴ ʣʠʥʠʶ ʚʳʩʪʨʝʣʘ ʩ ʦʩʴʶ ʚʨʘʱʝʥʠʷ ʧʫʣʝʤʝʪʘ ʩ ʪʦʯʥʦʩʪʴʶ ʥʝ 

ʥʠʞʝ Ñ 1 ʤʤ; 

-  ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʚʘʨʠʘʥʪʦʚ ʩʪʨʫʢʪʫʨʳ ʩ ʤʦʤʝʥʪʥʳʤ 
ʠʣʠ ʩʢʦʨʦʩʪʥʳʤ ʢʦʥʪʫʨʘʤʠ ʥʝ ʜʘʣʘ ʦʜʥʦʟʥʘʯʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ 

ʚʳʙʦʨʫ ʪʦʡ ʠʣʠ ʜʨʫʛʦʡ ʩʪʨʫʢʪʫʨʳ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʠʣʠʩʴ ʧʨʠ-

ʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳʝ; 

- ɻ ʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʄʈʆ ʩ ʧʫʣʝʤʝʪʦʤ 6ʇ49 
ʧʦʟʚʦʣʠʣʠ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʩʠʥʪʝʟʘ ʢʦʨʨʝʢʮʠʠ ʧʨʠʚʦʜʦʚ  

ɺʅ ʠ ɻʅ ʩ ʫʯʝʪʦʤ ʨʝʟʦʥʘʥʩʥʳʭ ʩʚʦʡʩʪʚ ʧʫʣʝʤʝʪʘ ʠ ʦʧʦʨʥʦ-

ʧʦʚʦʨʦʪʥʦʛʦ ʩʪʝʥʜʘ; 

- ʚ ʭʦʜʝ ʟʘʢʣʶʯʠʪʝʣʴʥʳʭ ʩʪʨʝʣʴʙ ʨʘʩʩʝʠʚʘʥʠʝ ʧʨʠ ʩʪʨʝʣʴʙʝ 

ʰʪʘʪʥʳʤ ʪʝʤʧʦʤ ʥʝ ʧʨʝʚʳʰʘʣʦ: ʧʦ ɺʅ ŮŬ  2 ʤʨʘʜ, ʧʦ ɻʅ Ůɓ  1 

ʤʨʘʜ. ʇʨʠ ʵʪʦʤ, ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʧʫʣʝʤʝʪʘ çʂʦʨʜè 

ʫʢʘʟʘʥʦ, ʯʪʦ ʢʨʫʛʦʚʦʝ ʚʝʨʦʷʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ (ʂɺʆ) ʥʘ ʜʠʩʪʘʥʮʠʠ 

100 ʤ ʩʦʩʪʘʚʣʷʝʪ 2,2 ʤʨʘʜ (ʂɺʆ ï ʵʪʦ ʨʘʜʠʫʩ ʢʨʫʛʘ, ʚ ʢʦʪʦʨʳʡ ʫʢ-

ʣʘʜʳʚʘʶʪʩʷ 50% ʧʦʧʘʜʘʥʠʡ). 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 

1. ɸʣʝʢʩʝʝʚ, ɸ. ʆʛʥʝʚʦʝ ʤʦʛʫʱʝʩʪʚʦ ʥʘ ʚʩʝ ʩʣʫʯʘʠ ʞʠʟʥʠ. 

ʆʙʟʦʨ ʙʦʝʚʳʭ ʤʦʜʫʣʝʡ ʠ ʙʘʰʝʥ ʜʣʷ ʤʘʰʠʥ ʣʝʛʢʦʡ ʠ ʩʨʝʜʥʝʡ ʢʘʪʝ-

ʛʦʨʠʡ ʧʦ ʤʘʩʩʝ (ʯʘʩʪʴ 2 ʠʟ 5) / ɸ. ɸʣʝʢʩʝʝʚ // ɺʦʝʥʥʦʝ ʦʙʦʟʨʝʥʠʝ.- 

ʦʪ 03.06. URL: http://topwar.ru/50044-ognevoe-moguschestvo-na-vse-

sluchai-zhizni-obzor-boevyh-moduley-i-bashen-dlya-mashin-legkoy-i-

sredney-kategoriy-po-masse-chast-2-iz-5.html (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

21.02.2018) 
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ʋɼʂ 534-13 
 

ʈɸɿʈɸɹʆʊʂɸ ɻɸʉʀʊɽʃʗ ʇʋʃʔʉɸʎʀʁ ɼɸɺʃɽʅʀʗ  

ɼʃʗ ʇʅɽɺʄɸʊʀʏɽʉʂʆɻʆ ʀʉʇʓʊɸʊɽʃʔʅʆɻʆ ʉʊɽʅɼɸ 
 

ʂʨʶʯʢʦʚ ɸ.ʅ., ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ;  

ɽʨʤʠʣʦʚ ʄ.ɸ., ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ;  

ɹʘʣʷʙʘ ʄ.ɺ.; ʠʥʞʝʥʝʨ ʢʘʬʝʜʨʳ 

ʉʪʘʜʥʠʢ ɼ.ʄ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 

ʉʘʤʘʨʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʉ.ʇ. ʂʦʨʦʣʝʚʘ 
 

ʂʫʣʠʯʢʦʚʘ ɽ.ɸ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ; ʂʦʟʣʦʚ ɺ.ɸ., ʠʥʞʝʥʝʨ-

ʢʦʥʩʪʨʫʢʪʦʨ 1 ʢʘʪʝʛʦʨʠʠ
 

ɸʆ çʎʊʉʉè, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʧʠʩʘʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʛʘʩʠʪʝʣʷ 

ʧʫʣʴʩʘʮʠʡ ʜʘʚʣʝʥʠʷ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʛʦ ʚ ʧʥʝʚʤʦʩʪʝʥʜ ʜʣʷ ʠʩʧʳʪʘ-

ʥʠʡ ʩʫʜʦʚʦʡ ʘʧʧʘʨʘʪʫʨʳ. ɻʘʩʠʪʝʣʴ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʚʠʙʨʦʘʢʫʩʪʠ-

ʯʝʩʢʠʝ ʧʦʤʝʭʠ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʜʘʚʣʝʥʠʷ ʨʘʙʦʯʝʡ ʩʨʝʜʳ ʩʪʝʥʜʘ, ʢʦ-

ʪʦʨʳʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʶʪ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʚʠʙʨʦʘʢʫ-

ʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʫʜʦʚʦʡ ʘʨʤʘʪʫʨʳ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʘʣʛʦ-

ʨʠʪʤ ʨʘʩʯʸʪʘ ʛʘʩʠʪʝʣʷ ʧʫʣʴʩʘʮʠʡ ʜʘʚʣʝʥʠʷ, ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʝʢʪʠʨʦ-

ʚʘʥʠʷ ʠ ʠʩʧʳʪʘʥʠʡ ʦʧʳʪʥʦʛʦ ʦʙʨʘʟʮʘ. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʛʫʣʷʪʦʨ ʜʘʚʣʝʥʠʷ ʛʘʟʘ, ʚʠʙʨʦʘʢʫʩʪʠʯʝʩʢʠʝ 

ʧʦʤʝʭʠ, ʧʫʣʴʩʘʮʠʠ ʜʘʚʣʝʥʠʷ, ʛʘʩʠʪʝʣʴ ʧʫʣʴʩʘʮʠʡ, ʦʪʥʦʰʝʥʠʝ ʜʘʚʣʝʥʠʡ. 
 

ɺʚʝʜʝʥʠʝ 
 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʧʥʝʚʤʦʘʛʨʝʛʘʪʦʚ ʚʦʟʥʠʢʘʶʪ ʚʦʟʤʫʱʝʥʠʷ ʚ 

ʚʠʜʝ ʚʠʙʨʘʮʠʡ ʢʦʨʧʫʩʥʳʭ ʠ ʨʝʛʫʣʠʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ, ʧʫʣʴʩʘʮʠʡ 

ʨʘʙʦʯʝʡ ʩʨʝʜʳ ʠ ʚʦʟʜʫʰʥʦʛʦ ʰʫʤʘ. ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʪʘʢʠʭ 

ʢʦʣʝʙʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʝʪʩʷ ʨʝʛʫʣʷʪʦʨ ʜʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʡ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʪʨʝʙʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʯʝʡ ʩʨʝʜʳ ʜʣʷ ʠʩʧʳʪʫʝ-

ʤ ʭr ʠʟʜʝʣʠʡ [1]. ʆʜʥʦ ʠʟ ʦʩʥʦʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ 

ʩʦʚʨʝʤʝʥʥʳʤ ʧʥʝʚʤʦʘʛʨʝʛʘʪʘʤ, ï ʤʘʣʳʝ ʫʨʦʚʥʠ ʚʠʙʨʦʘʢʫʩʪʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʦʧʨʝʜʝʣʷʝʤʳʭ ʧʦ ʚʝʣʠʯʠʥʝ ʧʘʨʘʤʝʪʨʦʚ ʚʠʙʨʘʮʠʠ ʚ 

ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʢʘʭ ʘʨʤʘʪʫʨʳ), ʦʧʨʝʜʝʣʷʝʤʳʝ ʥʘ ʘʢʫʩʪʠʯʝʩʢʦʤ 

ʩʪʝʥʜʝ. ʇʨʠʤʝʨ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʩʭʝʤʳ ʪʘʢʦʛʦ ʩʪʝʥʜʘ ʧʦʢʘʟʘʥ ʥʘ 

ʨʠʩ. 1, ʛʜʝ ʠʩʧʳʪʫʝʤʳʡ ʘʛʨʝʛʘʪ ʫʩʣʦʚʥʦ ʧʦʢʘʟʘʥ ʢʘʢ ʜʨʦʩʩʝʣʴ ʩ 
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ʨʘʩʭʦʜʦʤ Gʚʳʭ. ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʚʠʙʨʦʘʢʫʩʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʩ-

ʧʳʪʫʝʤʦʛʦ ʘʛʨʝʛʘʪʘ, ʬʦʥʦʚʳʝ ʟʥʘʯʝʥʠʷ ʰʫʤʘ ʠ ʚʠʙʨʘʮʠʠ ʥʘ ʠʟʤʝ-

ʨʠʪʝʣʴʥʦʤ ʫʯʘʩʪʢʝ ʩʘʤʦʛʦ ʩʪʝʥʜʘ ʜʦʣʞʥʳ ʙʳʪʴ ʥʠʞʝ ʧʨʝʜʲʷʚʣʷʝ-

ʤʳʭ ʥʦʨʤ ʥʝ ʤʝʥʝʝ ʯʝʤ ʥʘ 10 ʜɹ. 
 

 
ʈʠʩ. 1. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʧʥʝʚʤʦʩʪʝʥʜʘ ʜʣʷ ʠʩʧʳʪʘʥʠʷ ʘʛʨʝʛʘʪʦʚ 

 

ɸʢʫʩʪʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʩʪʝʥʜʘ ʧʦʢʘʟʳʚʘ-

ʝʪ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʢʦʣʝʙʘʥʠʡ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪ-

ʥʘʷ ʩʪʨʫʷ ʛʘʟʘ ʧʦʩʣʝ ʨʝʛʫʣʷʪʦʨʘ ʜʘʚʣʝʥʠʷ. ʂʦʣʝʙʘʪʝʣʴʥʘʷ ʤʦʱʥʦʩʪʴ 

ʩʪʨʫʠ ʟʘʚʠʩʠʪ ʦʪ ʨʷʜʘ ʧʘʨʘʤʝʪʨʦʚ, ʥʦ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳ-

ʚʘʝʪ ʩʢʦʨʦʩʪʴ ʛʘʟʘ [2]: 
 

5
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,   (1) 

 

ʛʜʝ Wʘ   ï ʠʟʣʫʯʘʝʤʘʷ ʩʪʨʫʝʡ ʘʢʫʩʪʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ, ɺʪ; ʘ0, ɟ0  ï 

ʩʢʦʨʦʩʪʴ ʠ ʧʣʦʪʥʦʩʪʴ ʟʚʫʢʘ ʚ ʥʝʚʦʟʤʫʱʸʥʥʦʡ ʩʨʝʜʝ, ʢʫʜʘ ʧʨʦʠʩʭʦ-

ʜʠʪ ʠʩʪʝʯʝʥʠʝ ʩʪʨʫʠ, ʤ/ʩ ʠ ʢʛ/ʤ
3
; ɡ, ɟ ï ʧʫʣʴʩʘʮʠʦʥʥʘʷ ʩʢʦʨʦʩʪʴ ʠ 

ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ, ʤ/ʩ ʠ ʢʛ/ʤ
3
; D ï ʜʠʘʤʝʪʨ ʩʪʨʫʠ, ʤ. 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʩʢʦʨʦʩʪʠ ʩʪʨʫʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʝʸ ʨʘʟʙʠʚʢʠ ʮʝʣʝʩʦ-

ʦʙʨʘʟʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʛʘʩʠʪʝʣʴ ʧʫʣʴʩʘʮʠʡ ʜʘʚʣʝʥʠʷ (ɻʇɼ) ʜʠʩʩʠʧʘ-

ʪʠʚʥʦʛʦ ʪʠʧʘ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʛʨʫʧʧʳ ʧʝʨʬʦʨʠʨʦʚʘʥʥʳʭ ʰʘʡʙ [3, 4] ʠʣʠ 

ʧʦʨʠʩʪʳʭ ʵʣʝʤʝʥʪʦʚ [5]. ʆʜʥʘʢʦ ʪʘʢʠʝ ʠʟʚʝʩʪʥʳʝ ɻʇɼ [6] ʨʘʩʩʯʠʪʳ-

ʚʘʶʪʩʷ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʩʪʝʥʜʘ ʩ ʧʦʩʪʦʷʥʥʳʤ ʨʘʩʭʦ-

ʜʦʤ ʠ ʚʭʦʜʥʳʤ ʠ ʚʳʭʦʜʥʳʤ ʜʘʚʣʝʥʠʷʤʠ. ʅʦ ʧʨʠ ʠʩʧʳʪʘʥʠʷʭ ʧʥʝʚʤʦ-

ʘʛʨʝʛʘʪʦʚ ʚʦʟʤʦʞʥʳ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʵʪʠ ʧʘʨʘʤʝʪʨʳ ʠʟʤʝʥʷʶʪʩʷ ʚʦ ʚʨʝ-

ʤʷ ʠʩʧʳʪʘʥʠʡ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ɻʇɼ ʪʦʞʝ ʙʫʜʝʪ ʤʝ-

ʥʷʪʴʩʷ. ʈʘʩʯʸʪ ɻʇɼ ʜʣʷ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʩʪʝʥʜʘ, ʢʦʛʜʘ ʤʝʥʷʶʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʚʭʦʜʥʦʝ ʠ ʚʳʭʦʜʥʦʝ ʜʘʚʣʝʥʠʝ, ʥʦ ʠ ʤʘʩʩʦʚʳʡ ʨʘʩʭʦʜ ʛʘʟʘ, ʷʚ-

ʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʠ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʧʨʠʥʷʪʘ 
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ʧʦʧʳʪʢʘ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʩ ʜʦʧʫʱʝʥʠʝʤ ʧʦʩʪʦʷʥʩʪʚʘ ʨʘʩʭʦʜʘ ʠ 

ʚʭʦʜʥʦʛʦ ʜʘʚʣʝʥʠʷ ʧʝʨʝʜ ɻʇɼ. ɺ ʢʘʯʝʩʪʚʝ ʠʟʤʝʥʷʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ 

ʧʨʠʥʷʪʦ ʚʳʭʦʜʥʦʝ ʜʘʚʣʝʥʠʝ. ɿʘ ʦʩʥʦʚʫ ʨʘʩʯʸʪʘ ʚʟʷʪʘ ʤʝʪʦʜʠʢʘ ʧʨʦʝʢ-

ʪʠʨʦʚʘʥʠʷ ɻʇɼ, ʦʧʠʩʘʥʥʘʷ ʚ ʨʘʙʦʪʝ [6], ʦʩʥʦʚʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʢʦʪʦ-

ʨʦʡ ʷʚʣʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ɓ, ʨʘʚʥʳʡ ʦʪʥʦʰʝʥʠʶ ʚʳʭʦʜʥʦʛʦ ʠ ʚʭʦʜ-

ʥʦʛʦ ʜʘʚʣʝʥʠʡ ʥʘ ʜʨʦʩʩʝʣʴʥʦʤ ʵʣʝʤʝʥʪʝ. 
 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ 
 

ɼʣʷ ʨʘʩʯʸʪʘ ʧʘʨʘʤʝʪʨʦʚ ɻʇɼ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʠʩʭʦʜʥʳʝ 

ʜʘʥʥʳʝ: 

ʜʠʘʧʘʟʦʥ ʨʘʙʦʯʠʭ ʜʘʚʣʝʥʠʡ (ʚ ʘʙʩʦʣʶʪʥʦʡ ʚʝʣʠʯʠʥʝ) ʚ ʩʠʩ-

ʪʝʤʝ: 

ï ʧʝʨʝʜ ɻʇɼ pʚʭ = 10 ʄʇʘ; 

ï ʥʘ ʚʳʭʦʜʝ ʠʟ ɻʇɼ pʚʳʭ = 4é7 ʄʇʘ. 

ʇʦʢʘʟʘʪʝʣʴ ʘʜʠʘʙʘʪʳ k = 1,44.  

ʂʦʵʬʬʠʮʠʝʥʪ ʨʘʩʭʦʜʘ ʜʣʷ ʢʘʞʜʦʡ ʰʘʡʙʳ ɻʇɼ ʧʦʩʪʦʷʥʥʳʡ 

Õh i = 0,82. 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʨʘʩʭʦʜ ʛʘʟʘ Gmax = 2 ʢʛ/ʩ. 

ʇʨʠ ʨʘʩʯʸʪʝ ʙʳʣʠ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʜʦʧʫʱʝʥʠʷ: ʨʘʙʦʯʘʷ 

ʩʨʝʜʘ ï ʩʦʚʝʨʰʝʥʥʳʡ ʛʘʟ, ʧʨʦʮʝʩʩ ʜʨʦʩʩʝʣʠʨʦʚʘʥʠʷ ʛʘʟʘ ʚ ʰʘʡʙʝ 

ʘʜʠʘʙʘʪʠʯʝʩʢʠʡ, ʧʦʪʝʨʠ ʫʯʠʪʳʚʘʶʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʨʘʩʭʦʜʘ, ʪʝʧʣʦʦʙʤʝʥ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ ʦʪʩʫʪʩʪʚʫʝʪ. 

ʆʩʥʦʚʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ɻʇɼ ʷʚʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʩʪʫʧʝʥʝʡ 

ʜʨʦʩʩʝʣʠʨʦʚʘʥʠʷ (ʧʝʨʬʦʨʠʨʦʚʘʥʥʳʭ ʰʘʡʙ). ɺ ʨʘʙʦʪʝ [7] ʛʦʚʦʨʠʪʩʷ, 

ʯʪʦ ʯʝʤ ʙʦʣʴʰʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʫʧʝʥʝʡ, ʪʝʤ ʙʦʣʴʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ɻʇɼ ʤʦʞʥʦ ʜʦʩʪʠʯʴ. 

ɺʳʜʝʣʷʝʤʳʝ ʛʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ (ʜʣʠʥʘ 1 ʤ.) ʧʦʟʚʦʣʷʶʪ 

ʨʘʟʤʝʩʪʠʪʴ 30 ʩʪʫʧʝʥʝʡ ʜʨʦʩʩʝʣʠʨʦʚʘʥʠʷ. ɼʘʣʝʝ ʧʨʠʚʦʜʠʪʩʷ ʨʘʩʯʸʪ 

ʧʘʨʘʤʝʪʨʦʚ ɻʇɼ ʜʣʷ ʢʦʣʠʯʝʩʪʚʘ ʰʘʡʙ Nʰ = 30. ʇʨʠ ʵʪʦʤ ʨʘʩʩʤʘʪ-

ʨʠʚʘʶʪʩʷ ʜʚʘ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ (ʪʘʙʣ. 1). 
 

ʊʘʙʣʠʮʘ 1 

ʈʝʞʠʤʳ ʜʣʷ ʨʘʩʯʸʪʘ 
 

ˉ ʨʝ-

ʞʠʤʘ 

ɼʘʚʣʝʥʠʝ ʥʘ 

ʚʭʦʜʝ ʚ ɻʇɼ, 

ʄʇʘ 

ɼʘʚʣʝʥʠʝ ʥʘ ʚʳʭʦʜʝ 

ʠʟ ɻʇɼ, ʄʇʘ 

ʄʘʩʩʦʚʳʡ ʨʘʩʭʦʜ ʛʘʟʘ, 

ʢʛ/ʩ 

1 10 7 
2 

2 10 4 
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ɸʣʛʦʨʠʪʤ ʨʘʩʯʸʪʘ: 

1. ɼʣʷ ʧʝʨʚʦʛʦ ʨʝʞʠʤʘ ʟʘʜʘʸʪʩʷ ʧʦʩʪʦʷʥʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʢʘ-

ʞʜʦʡ ʰʘʡʙʳ ɓhi, ʢʦʪʦʨʦʝ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ, ʠʩʭʦʜʷ ʠʟ ʧʦʣʥʦʛʦ ʦʪʥʦ-

ʰʝʥʠʷ ʜʘʚʣʝʥʠʡ ʥʘ ɻʇɼ: 
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2. ɼʣʷ ʧʝʨʚʦʛʦ ʨʝʞʠʤʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʣʦʱʘʜʠ ʧʨʦʭʦʜʥʦʛʦ 

ʩʝʯʝʥʠʷ (ʨʠʩ. 2) ʜʣʷ ʢʘʞʜʦʡ ʰʘʡʙʳ Sh i, ʠʩʧʦʣʴʟʫʷ ʩʣʝʜʫʶʱʝʝ ʚʳ-

ʨʘʞʝʥʠʝ ʉʝʥ-ɺʝʥʘʥʘ ï ɺʘʥʮʝʣʷ: 
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ʈʠʩ. 2. ʇʣʦʱʘʜʠ ʧʨʦʭʦʜʥʦʛʦ ʩʝʯʝʥʠʷ ʰʘʡʙ ɻʇɼ 



28 

3. ʉ ʫʯʸʪʦʤ ʧʦʣʫʯʝʥʥʳʭ ʧʣʦʱʘʜʝʡ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʦʪʥʦʰʝ-

ʥʠʝ ʜʘʚʣʝʥʠʡ ʥʘ ʢʘʞʜʦʡ ʰʘʡʙʝ ɓhi ʜʣʷ ʚʪʦʨʦʛʦ ʨʝʞʠʤʘ (ʨʠʩ. 3). 

 

 
ʈʠʩ. 3. ʀʟʤʝʥʝʥʠʝ ɓhi ʥʘ ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ ʨʝʞʠʤʘʭ 

 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ ʛʘʟʘ ʥʘ ʢʘʞ-

ʜʦʡ ʰʘʡʙʝ ɡhi (ʨʠʩ. 4). 

 

 
ʈʠʩ. 4. ʀʟʤʝʥʝʥʠʝ ɡhi ʜʣʷ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʨʝʞʠʤʦʚ 

 

4. ɼʘʣʝʝ ʧʨʦʚʦʜʠʪʩʷ ʢʦʨʨʝʢʮʠʷ ʚʝʣʠʯʠʥʳ ɓ ʩʦʛʣʘʩʥʦ ʩʣʝ-

ʜʫʶʱʝʤʫ ʘʣʛʦʨʠʪʤʫ: 

4.1 ɿʝʨʢʘʣʴʥʦ ʦʪʦʙʨʘʞʘʝʪʩʷ ʛʨʘʬʠʢ ɓʥʘʯ, ʨʘʩʩʯʠʪʘʥʥʳʡ ʜʣʷ 

ʚʪʦʨʦʛʦ ʨʝʞʠʤʘ, ʧʦʣʫʯʘʷ ʚ ʠʪʦʛʝ ʛʨʘʬʠʢ ɓô (ʨʠʩ. 5). 
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4.2 ʈʘʩʩʯʠʪʳʚʘʝʪʩʷ ɓʢʦʨi ʜʣʷ ʢʘʞʜʦʡ ʰʘʡʙʳ ʜʣʷ ʧʝʨʚʦʛʦ ʨʝ-

ʞʠʤʘ (ʨʠʩ. 5), ʠʩʧʦʣʴʟʫʷ ʚʳʨʘʞʝʥʠʝ (5). 

'iʢʦʨicoef bb Ö= ,    (5) 
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ʈʠʩ. 5. ʀʟʤʝʥʝʥʠʝ ɓi ʥʘ ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ ʨʝʞʠʤʘʭ 

 

5. ʉ ʫʯʸʪʦʤ ɓʢʦʨi ʜʣʷ ʧʝʨʚʦʛʦ ʨʝʞʠʤʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʣʦʱʘʜʠ 

ʧʨʦʭʦʜʥʦʛʦ ʩʝʯʝʥʠʷ ʜʣʷ ʢʘʞʜʦʡ ʰʘʡʙʳ (ʨʠʩ. 6) Sh i, ʠʩʧʦʣʴʟʫʷ ʚʳ-

ʨʘʞʝʥʠʝ (4). 

 
ʈʠʩ. 6. ʇʣʦʱʘʜʠ ʧʨʦʭʦʜʥʦʛʦ ʩʝʯʝʥʠʷ ʰʘʡʙ ɻʇɼ ʜʣʷ ʠʩʭʦʜʥʳʭ  

ʠ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ɓ 
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6. ʉ ʫʯʸʪʦʤ ʧʦʣʫʯʝʥʥʳʭ ʧʣʦʱʘʜʝʡ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʦʪʥʦʰʝ-

ʥʠʝ ʜʘʚʣʝʥʠʡ ʥʘ ʢʘʞʜʦʡ ʰʘʡʙʝ ɓhi ʜʣʷ ʚʪʦʨʦʛʦ ʨʝʞʠʤʘ (ʨʠʩ. 7). 

 

 
ʈʠʩ. 7. ʀʩʭʦʜʥʳʝ ʠ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ɓhi ʥʘ ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ 

ʨʝʞʠʤʘʭ 

 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ ʛʘʟʘ ʥʘ ʢʘʞ-

ʜʦʡ ʰʘʡʙʝ (ʨʠʩ. 8) ɡhi. 

 

 
 

ʈʠʩ. 8. ʀʟʤʝʥʝʥʠʝ ɡhi ʥʘ ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ ʨʝʞʠʤʘʭ ʜʣʷ ʠʩʭʦʜʥʳʭ  

ʠ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ɓhi 
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ɻʨʘʬʠʢ ʧʦʣʫʯʝʥʥʳʭ ʩʢʦʨʦʩʪʝʡ ʩʧʘʜʘʶʱʠʡ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʧʦ ʧʦʣʫʯʠʚʰʠʤʩʷ ʧʣʦʱʘʜʷʤ ʜʘʣʝʝ ʧʦʜʙʠʨʘʶʪʩʷ ʜʠʘʤʝʪʨʳ ʠ ʢʦʣʠ-

ʯʝʩʪʚʦ ʦʪʚʝʨʩʪʠʡ ʚ ʢʘʞʜʦʡ ʩʪʫʧʝʥʠ ʜʨʦʩʩʝʣʠʨʦʚʘʥʠʷ ʩʦʛʣʘʩʥʦ [6]. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʸʥʥʦʛʦ ʨʘʩʯʸʪʘ ʧʘʨʘʤʝʪʨʦʚ ɻʇɼ ʩʧʨʦ-

ʝʢʪʠʨʦʚʘʥ ʛʘʩʠʪʝʣʴ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʜʨʦʩʩʝʣʴʥʦʛʦ ʧʘʢʝʪʘ ʚ ʚʠʜʝ 30 

ʩʪʫʧʝʥʝʡ. ʂʘʞʜʘʷ ʩʪʫʧʝʥʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʬʦʨʠʨʦʚʘʥʥʫʶ 

ʰʘʡʙʫ (ʨʠʩ. 9) ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʢʦʣʴʮʦ. ʐʘʡʙʘ ʠʤʝʝʪ ʛʨʫʧʧʫ ʢʘʥʘ-

ʣʦʚ ʩ ʜʠʘʤʝʪʨʦʤ 4,3 ʤʤ. 
 

 
ʈʠʩ. 9. ʆʜʥʘ ʠʟ ʩʪʫʧʝʥʝʡ ʜʨʦʩʩʝʣʠʨʦʚʘʥʠʷ ɻʇɼ 

 

ɺʥʝʰʥʠʝ ʜʠʘʤʝʪʨʳ ʢʦʣʴʮʘ ʠ ʰʘʡʙʳ ʨʘʚʥʳ 80 ʤʤ. ɺʥʫʪʨʝʥ-

ʥʠʡ ʜʠʘʤʝʪʨ ʢʦʣʴʮʘ ʨʘʚʝʥ 74 ʤʤ. ʇʦʵʪʦʤʫ ʥʘ ʢʘʞʜʦʡ ʰʘʡʙʝ ʛʨʫʧ-

ʧʳ ʦʪʚʝʨʩʪʠʡ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʧʨʝʜʝʣʘʭ ʵʪʦʛʦ ʜʠʘʤʝʪʨʘ. ʉʪʫʧʝʥʠ 

ʨʘʩʧʦʣʦʞʝʥʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʜʨʫʛ ʟʘ ʜʨʫʛʦʤ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙ-

ʱʝʡ ʧʨʦʭʦʜʥʦʡ ʧʣʦʱʘʜʠ (ʨʠʩ. 10). 
 

 
ʈʠʩ. 10. ʈʘʩʧʦʣʦʞʝʥʠʝ ʩʪʫʧʝʥʝʡ ʜʨʦʩʩʝʣʠʨʦʚʘʥʠʷ ʚ ɻʇɼ 
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ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʛʘʰʝʥʠʷ ʧʫʣʴʩʘʮʠʡ ʜʘʚʣʝʥʠʷ ʛʘʟʘ 

ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ ʢʘʨʪʨʠʜʞʘ ʩ ʢʘʥʘʣʘʤʠ ʠʟ ʚʪʫʣʦʢ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ 

ʠʟ ʟʚʫʢʦʧʦʛʣʦʱʘʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ ʄʈ (ʧʨʝʩʩʦʚʘʥʥʘʷ ʥʝʨʞʘʚʝʶʱʘʷ 

ʧʨʦʚʦʣʦʢʘ 12ʍ18ʅ10ʊ) (ʨʠʩ. 11). 
 

 
 

ʈʠʩ. 11. ɿʚʫʢʦʧʦʛʣʦʱʘʶʱʠʝ ʚʪʫʣʢʠ ʠʟ ʤʘʪʝʨʠʘʣʘ ʄʈ 

 

ʂʘʨʪʨʠʜʞ ʩʪʷʛʠʚʘʝʪʩʷ ʰʧʠʣʴʢʘʤʠ. ʉ ʚʥʝʰʥʝʡ ʩʪʦʨʦʥʳ ʮʝʣʦ-

ʩʪʥʦʩʪʴ ʢʘʨʪʨʠʜʞʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʪʦʥʢʦʩʪʝʥʥʦʡ ʨʘʟʨʝʟʥʦʡ ʚʪʫʣ-

ʢʦʡ. ʆʙʱʠʡ ʚʠʜ ʢʘʨʪʨʠʜʞʘ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 12. 

 

 
 

ʈʠʩ. 12. ʂʘʨʪʨʠʜʞ ʩʦ ʟʚʫʢʦʧʦʛʣʦʱʘʶʱʠʤ ʤʘʪʝʨʠʘʣʦʤ 

 

ʅʘ ʨʠʩʫʥʢʝ 13 ʠʟʦʙʨʘʞʝʥʘ ʩʭʝʤʘ ɻʇɼ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʩʚʘʨʥʦ-

ʛʦ ʢʦʨʧʫʩʘ 1, ʫʯʘʩʪʢʘ ʜʨʦʩʩʝʣʠʨʦʚʘʥʠʷ 2 ʩ 30 ʩʪʫʧʝʥʷʤʠ, ʫʯʘʩʪʢʘ 3 

ʩ ʵʣʝʤʝʥʪʘʤʠ ʄʈ. 
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ʈʠʩ. 13. ʉʭʝʤʘ ɻʇɼ 

 

ʅʘ ʨʠʩ. 14 ʧʦʢʘʟʘʥ ʠʟʛʦʪʦʚʣʝʥʥʳʡ ʦʧʳʪʥʳʡ ʦʙʨʘʟʝʮ ɻʇɼ  

(ʘ ï ʚʭʦʜʥʘʷ ʯʘʩʪʴ, ʙ ï ʚʳʭʦʜʥʘʷ ʯʘʩʪʴ, ʚ ï ɻʇɼ ʚ ʩʙʦʨʝ). 

 

 
  

ʘ ʙ ʚ 

ʈʠʩ. 14. ʆʧʳʪʥʳʡ ʦʙʨʘʟʝʮ ɻʇɼ 
 

ʇʦʩʣʝ ʩʙʦʨʢʠ ʦʧʳʪʥʳʡ ʦʙʨʘʟʝʮ ɻʇɼ ʙʳʣ ʚʤʦʥʪʠʨʦʚʘʥ ʚ ʠʟ-

ʤʝʨʠʪʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʩʪʝʥʜʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ ʠ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʅʘ ʨʠʩ. 15 ʧʦʢʘʟʘʥʳ ʩʧʝʢʪʨʳ ʚʠʙʨʘʮʠ-

ʦʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʪʝʥʜʘ ʙʝʟ ɻʇɼ ʠ ʧʨʠ ʝʛʦ ʫʩʪʘʥʦʚʢʝ. 

 


