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ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʚ 

ʢʘʤʝʨʘʭ ʩʛʦʨʘʥʠʷ ɾʈɼ ʩʦ ʩʪʨʫʡʥʦ-ʩʪʨʫʡʥʳʤʠ ʠ ʩʪʨʫʡʥʦ-

ʮʝʥʪʨʦʙʝʞʥʳʤʠ ʬʦʨʩʫʥʢʘʤʠ ʥʘ ʦʩʥʦʚʝ ʯʠʩʣʝʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʉ.ɺ. ʄʦʩʦʣʦʚ, ɼ.ɸ. ʉʠʜʣʝʨʦʚ, ɸ.ɸ. ʇʦʥʦʤʘʨʝʚ 

ɸʥʥʦʪʘʮʠʷ 

ʀʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʩʪʝʢʘʶʱʠʭ ʠʟ ʬʦʨʩʫʥʦʢ ʩʪʨʫʡ ʥʘ ʧʨʦʮʝʩʩʳ 

ʪʝʯʝʥʠʷ, ʩʤʝʩʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʛʦʨʝʥʠʷ ʪʦʧʣʠʚʘ ʚ ʤʦʜʝʣʴʥʳʭ ʤʥʦʛʦʬʦʨʩʫʥʦʯʥʳʭ ʢʘʤʝʨʘʭ 

ʩʛʦʨʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚ ɻʅʎ ʌɻʋʇ 

çʎʝʥʪʨ ʂʝʣʜʳʰʘè. ʈʘʩʩʤʦʪʨʝʥʳ ʤʦʜʝʣʴʥʳʝ ʢʘʤʝʨʳ ʩ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ 

ʩʪʨʫʡʥʦ-ʩʪʨʫʡʥʳʭ ʠ ʩʪʨʫʡʥʦ-ʮʝʥʪʨʦʙʝʞʥʳʭ ʬʦʨʩʫʥʦʢ, ʨʘʙʦʪʘʶʱʠʝ ʧʦ ʩʭʝʤʝ ʛʘʟ-ʞʠʜʢʦʩʪʴ 

ʥʘ ʪʦʧʣʠʚʝ ʢʠʩʣʦʨʦʜ + ʫʛʣʝʚʦʜʦʨʦʜʳ (ʢʝʨʦʩʠʥ).  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʢʘʤʝʨʘ ʩʛʦʨʘʥʠʷ; ʞʠʜʢʦʩʪʥʳʡ ʨʘʢʝʪʥʳʡ ʜʚʠʛʘʪʝʣʴ; ʯʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 

ɺʚʝʜʝʥʠʝ 

ʂʘʤʝʨʘ ʩʛʦʨʘʥʠʷ ʞʠʜʢʦʩʪʥʦʛʦ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ 

ʩʣʦʞʥʳʭ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʠʟʫʯʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ʆʩʥʦʚʥʳʝ ʪʨʫʜʥʦʩʪʠ 

ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʩʚʷʟʘʥʳ ʩ ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʟʦʥ, 

ʦʪʣʠʯʘʶʱʠʭʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʭʘʨʘʢʪʝʨʦʤ ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʥʠʭ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ 

ʨʘʟʣʠʯʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʠ ʚʨʝʤʝʥʥʳʝ ʤʘʩʰʪʘʙʳ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʬʠʟʠʯʝʩʢʦʡ 

ʦʙʣʘʩʪʠ ʦʙʲʝʤʘ. ɿʦʥʳ ʧʨʠʤʳʢʘʶʪ ʜʨʫʛ ʢ ʜʨʫʛʫ, ʠ ʧʨʦʮʝʩʩʳ, ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʵʪʠʭ ʟʦʥʘʭ, 

ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ. ʅʘʧʨʠʤʝʨ, ʚ ʟʦʥʝ ʠʥʞʝʢʮʠʠ ʦʩʥʦʚʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʷʚʣʷʶʪʩʷ ʜʚʫʭʬʘʟʥʳʡ ʭʘʨʘʢʪʝʨ ʪʝʯʝʥʠʷ ʛʘʟʘ ʠ ʞʠʜʢʦʩʪʠ, ʥʘʣʠʯʠʝ ʨʝʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʟʦʥ, 

ʙʦʣʴʰʘʷ ʚʝʣʠʯʠʥʘ ʥʘʧʨʷʞʝʥʠʷ ʪʨʝʥʠʷ ʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʛʨʘʜʠʝʥʪʳ ʜʘʚʣʝʥʠʷ. ʆʧʨʝʜʝʣʷʶʱʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʷʚʣʷʶʪʩʷ ʨʘʩʧʘʜ ʞʠʜʢʠʭ ʩʪʨʫʡ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʢʘʧʝʣʴ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ 

ʢʘʧʣʷʤʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʞʠʜʢʦʩʪʠ ʩʦ ʩʪʝʥʢʘʤʠ. ʆʜʥʘʢʦ ʥʘ ʥʝʙʦʣʴʰʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ 

ʬʦʨʩʫʥʢʠ ʜʦʤʠʥʠʨʫʶʱʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʦʪʦʢʘ ʩʪʘʥʦʚʷʪʩʷ ʨʝʟʢʠʝ ʛʨʘʜʠʝʥʪʳ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʙʣʠʟʠ ʢʘʧʣʠ, ʪʫʨʙʫʣʝʥʪʥʦʝ ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʠ ʪʫʨʙʫʣʝʥʪʥʘʷ ʜʠʬʬʫʟʠʷ, 

ʜʚʫʭʬʘʟʥʦʩʪʴ ʧʦʪʦʢʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʛʘʟʘ ʠ ʢʘʧʝʣʴ. ɺʘʞʥʝʡʰʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʩʪʘʥʦʚʷʪʩʷ 
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ʜʚʠʞʝʥʠʝ, ʠʩʧʘʨʝʥʠʝ ʠ ʥʘʛʨʝʚ ʞʠʜʢʦʡ ʢʘʧʣʠ. ʆʙʣʘʩʪʴ ʚʦʩʧʣʘʤʝʥʝʥʠʷ ʩʤʝʩʠ ʛʦʨʶʯʝʛʦ ʠ 

ʦʢʠʩʣʠʪʝʣʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʴʰʠʤʠ ʪʝʧʣʦʚʳʤʠ ʧʦʪʦʢʘʤʠ, ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʢʦʤʧʦʥʝʥʪʦʚ 

ʚ ʩʤʝʩʠ ʠ ʨʦʩʪʦʤ ʝʝ ʪʝʤʧʝʨʘʪʫʨʳ. ʆʩʥʦʚʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʟʜʝʩʴ ʷʚʣʷʶʪʩʷ ʢʠʥʝʪʠʯʝʩʢʠʝ ʠ 

ʨʘʚʥʦʚʝʩʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ, ʜʠʬʬʫʟʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʩʤʝʩʠ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʧʦʚʝʜʝʥʠʷ 

ʪʘʢʠʭ ʩʣʦʞʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʢʘʢ ʢʘʤʝʨʳ ʩʛʦʨʘʥʠʷ ɾʈɼ, ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ 

ʯʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʜʘʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʧʨʘʚʠʣʴʥʳʝ ʧʨʝʜʩʢʘʟʘʥʠʷ, 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʜʦʣʞʥʦ ʦʧʠʩʳʚʘʪʴ ʢʘʢ ʦʪʜʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʚ ʩʠʩʪʝʤʝ, ʪʘʢ ʠ ʠʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. 

ʈʘʩʯʝʪʳ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʚ ɻʅʎ ʌɻʋʇ 

çʎʝʥʪʨ ʂʝʣʜʳʰʘè ʤʝʪʦʜʘ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 3-ʭ ʤʝʨʥʳʭ ʪʫʨʙʫʣʝʥʪʥʳʭ ʪʝʯʝʥʠʡ ʩ 

ʛʦʨʝʥʠʝʤ [1,2]. ɼʣʷ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ ʪʠʧʘ ʅʘʚʴʝ-ʉʪʦʢʩʘ 

c ʜʚʫʭʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ k-  ʤʦʜʝʣʴʶ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ. ʉʢʦʨʦʩʪʴ ʛʦʨʝʥʠʷ ʨʘʩʯʠʪʳʚʘʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ, ʫʯʠʪʳʚʘʶʱʝʡ ʧʨʦʮʝʩʩ ʨʘʟʤʳʚʘ ʪʫʨʙʫʣʝʥʪʥʳʭ ʚʠʭʨʝʡ ʠ 

ʭʠʤʠʯʝʩʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʛʦʨʶʯʝʛʦ ʠ ʦʢʠʩʣʠʪʝʣʷ ʧʦ ʦʙʦʙʱʝʥʥʦʤʫ ʫʨʘʚʥʝʥʠʶ 

ʘʨʨʝʥʠʫʩʦʚʦʛʦ ʪʠʧʘ. ʉʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ ʚ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʜʠʩʢʨʝʪʠʟʠʨʫʝʪʩʷ ʤʝʪʦʜʦʤ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʙʲʝʤʘ ʠ ʯʠʩʣʝʥʥʦ ʠʥʪʝʛʨʠʨʫʝʪʩʷ ʘʣʛʦʨʠʪʤʦʤ ʪʠʧʘ SIMPLER [3,4]. ʕʪʦʪ ʤʝʪʦʜ 

ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠ 

ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʢʘʤʝʨʘʭ ʩʛʦʨʘʥʠʷ ʠ ʛʘʟʦʛʝʥʝʨʘʪʦʨʘʭ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʢʦʤʧʦʥʝʥʪʘʭ ʪʦʧʣʠʚʘ ʩʦ ʩʤʝʩʠʪʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ. 

ʈʘʩʩʤʦʪʨʠʤ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʚ ʤʦʜʝʣʴʥʦʡ ʢʘʤʝʨʝ 

ʩʛʦʨʘʥʠʷ ʢʠʩʣʦʨʦʜʥʦ-ʢʝʨʦʩʠʥʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ, ʨʘʙʦʪʘʶʱʝʛʦ ʧʦ ʩʭʝʤʝ ʩ ʜʦʞʠʛʘʥʠʝʤ 

ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʛʝʥʝʨʘʪʦʨʥʦʛʦ ʛʘʟʘ. ʅʘ ʩʤʝʩʠʪʝʣʴʥʦʡ ʛʦʣʦʚʢʝ ʢʘʤʝʨʳ ʩʛʦʨʘʥʠʷ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʦʦʩʥʳʝ ʛʘʟʦʞʠʜʢʦʩʪʥʳʝ ʩʪʨʫʡʥʦ-ʩʪʨʫʡʥʳʝ ʠʣʠ ʩʪʨʫʡʥʦ-ʮʝʥʪʨʦʙʝʞʥʳʝ 

(ʞʠʜʢʠʡ ʢʝʨʦʩʠʥ ʧʦʜʘʝʪʩʷ ʯʝʨʝʟ ʪʘʥʛʝʥʮʠʘʣʴʥʳʝ ʦʪʚʝʨʩʪʠʷ ʩ ʟʘʢʨʫʪʢʦʡ). ʏʝʨʝʟ ʮʝʥʪʨʘʣʴʥʳʡ 

ʢʘʥʘʣ ʧʦʜʘʝʪʩʷ ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʛʝʥʝʨʘʪʦʨʥʳʡ ʛʘʟ, ʘ ʯʝʨʝʟ ʚʥʝʰʥʠʡ ʢʦʣʴʮʝʚʦʡ ʢʘʥʘʣ ï ʧʝʣʝʥʘ 

ʢʝʨʦʩʠʥʘ. 

ʉʨʘʚʥʠʪʝʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʚ ʢʘʤʝʨʘʭ ʩ 

ʩʦʦʩʥʳʤʠ ʩʪʨʫʡʥʦ-ʩʪʨʫʡʥʳʤʠ ʠ ʩʪʨʫʡʥʦ-ʮʝʥʪʨʦʙʝʞʥʳʤʠ ʬʦʨʩʫʥʢʘʤʠ 

ʈʘʩʩʤʦʪʨʠʤ ʨʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʚ ʪʨʝʭʤʝʨʥʦʡ 

ʧʦʩʪʘʥʦʚʢʝ ʜʣʷ ʤʦʜʝʣʴʥʦʡ 7ïʬʦʨʩʫʥʦʯʥʦʡ ʢʘʤʝʨʳ ʩʛʦʨʘʥʠʷ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʬʦʨʤʳ, 

ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʩʤʝʩʠʪʝʣʴʥʫʶ ʛʦʣʦʚʢʫ ʩ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʩʪʨʫʡʥʦ-

ʮʝʥʪʨʦʙʝʞʥʳʭ ʠʣʠ ʩʪʨʫʡʥʦ-ʩʪʨʫʡʥʳʭ ʬʦʨʩʫʥʦʢ. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʬʦʨʩʫʥʦʢ ʧʨʠʚʝʜʝʥʘ 

ʥʘ ʨʠʩ. 1.  
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ʈʘʩʯʝʪʳ ʧʨʦʮʝʩʩʦʚ ʨʘʩʧʳʣʘ, ʠʩʧʘʨʝʥʠʷ, ʩʤʝʰʝʥʠʷ ʠ ʛʦʨʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʪʦʧʣʠʚʘ 

ʚʥʫʪʨʠ ʬʦʨʩʫʥʦʢ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʦʩʝʩʠʤʤʝʪʨʠʯʥʦʤ ʧʨʠʙʣʠʞʝʥʠʠ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʢʘʯʝʩʪʚʝ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʟʘʜʘʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ 

ʧʦʪʦʢʘ (ʩʢʦʨʦʩʪʝʡ, ʢʦʥʮʝʥʪʨʘʮʠʡ, ʵʥʪʘʣʴʧʠʠ, ʪʝʤʧʝʨʘʪʫʨʳ, k,  ʠ ʪ.ʜ.) ʚ ʩʝʯʝʥʠʠ ʜʥʠʱʘ 

ʩʤʝʩʠʪʝʣʴʥʦʡ ʛʦʣʦʚʢʠ (ʭ=0) ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʪʨʝʭʤʝʨʥʳʭ ʨʘʩʯʝʪʦʚ.  

ʉʭʝʤʘ ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠ ʜʠʩʢʨʝʪʥʦʡ ʩʝʪʢʠ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1. ɿʥʘʯʝʥʠʝ x=0 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʣʦʩʢʦʩʪʠ ʦʛʥʝʚʦʛʦ ʜʥʠʱʘ ʬʦʨʩʫʥʦʯʥʦʡ ʛʦʣʦʚʢʠ. ʇʨʠ ʜʘʥʥʦʡ ʩʭʝʤʝ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʬʦʨʩʫʥʦʢ ʪʝʯʝʥʠʝ ʚ ʢʘʤʝʨʝ ʩʛʦʨʘʥʠʷ ʠʤʝʝʪ ʧʝʨʠʦʜʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ ʫʛʣʘ  ʩ ʰʘʛʦʤ 60
ʦ
. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʩʯʝʪʦʚ ʩʝʯʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʩʪʘʚʠʣʠʩʴ 

ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ, ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʧʦʩʝʨʝʜʠʥʝ ʤʝʞʜʫ ʬʦʨʩʫʥʢʘʤʠ, ʪ.ʝ. 

ʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʌ( =-30 ) = ʌ( =30 ), ʛʜʝ ʌ ï ʣʶʙʦʡ ʧʘʨʘʤʝʪʨ ʧʦʪʦʢʘ. 

 
ʈʠʩ. 1. ʌʨʘʛʤʝʥʪ ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠ ʩʝʪʢʠ 

ʈʘʩʩʤʦʪʨʠʤ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʚ ʢʘʤʝʨʘʭ ʩʦ ʩʪʨʫʡʥʦ-ʩʪʨʫʡʥʳʤʠ ʠ 

ʩʪʨʫʡʥʦ-ʮʝʥʪʨʦʙʝʞʥʳʤʠ ʬʦʨʩʫʥʢʘʤʠ.  

ʂʘʤʝʨʘ ʩʦ ʩʪʨʫʡʥʦ-ʩʪʨʫʡʥʳʤʠ ʬʦʨʩʫʥʢʘʤʠ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 2 

(Iʘ, IIʘ), ʨʠʩ. 3 (Iʘ, IIʘ, IIIʘ), ʨʠʩ. 4 (Iʘ, IIʘ, IIIʘ), ʨʠʩ. 5. ʆʙʱʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʪʦʢʘ, 

ʦʙʨʘʟʫʶʱʝʛʦʩʷ ʧʨʠ ʠʩʪʝʯʝʥʠʠ ʩʪʨʫʡ ʠʟ ʢʘʥʘʣʦʚ ʬʦʨʩʫʥʦʢ, ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʠ ʜʦʛʦʨʘʥʠʠ ʚ 

ʦʙʝ̡ʤʝ ʢʘʤʝʨʳ ʩʛʦʨʘʥʠʷ, ʚʠʜʥʘ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʢʘʨʪʠʥʝ ʣʠʥʠʡ ʪʦʢʘ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʘʷ 

ʩʪʨʫʢʪʫʨʘ ʪʝʯʝʥʠʷ ʥʘ ʥʘʯʘʣʴʥʦʤ ʫʯʘʩʪʢʝ ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʧʨʦʝʢʮʠʷʭ ʣʠʥʠʡ ʪʦʢʘ ʚ ʧʦʧʝʨʝʯʥʳʭ 

ʩʝʯʝʥʠʷʭ ʚʥʫʪʨʝʥʥʝʛʦ ʦʙʲʝʤʘ ʢʘʤʝʨʳ. ʆʪʤʝʪʠʤ ʩʣʦʞʥʫʶ ʩʪʨʫʢʪʫʨʫ ʨʝʮʠʨʢʫʣʷʮʠʦʥʥʦʡ 

ʟʦʥʳ, ʧʨʠʤʳʢʘʶʱʝʡ ʢ ʦʛʥʝʚʦʤʫ ʜʥʠʱʫ, ʚ ʯʘʩʪʥʦʩʪʠ: 1) ʤʦʱʥʳʡ ʧʦʧʝʨʝʯʥʳʡ ʧʦʪʦʢ, 
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ʧʨʦʭʦʜʷʱʠʡ ʤʝʞʜʫ ʬʦʨʩʫʥʢʘʤʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʛʦ ʨʷʜʘ ʠ ʧʨʦʩʪʠʨʘʶʱʠʡʩʷ ʦʪ ʮʝʥʪʨʘʣʴʥʦʡ 

ʬʦʨʩʫʥʢʠ ʜʦ ʙʦʢʦʚʦʡ ʩʪʝʥʢʠ; 2) ʧʘʨʥʳʝ ʚʠʭʨʠ ʫ ʙʦʢʦʚʦʡ ʩʪʝʥʢʠ ʢʘʤʝʨʳ (ʨʠʩ. 2 (IIʘ), ʩʝʯʝʥʠʝ 

11 ʤʤ); 3) ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʩʪʝʢʘʥʠʷ ʠ ʩʪʝʢʘʥʠʷ ʛʘʟʘ ʚ ʧʣʦʩʢʦʩʪʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʦʩʝʚʳʝ 

ʣʠʥʠʠ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʬʦʨʩʫʥʦʢ. 

ʅʠʞʝ ʧʦ ʧʦʪʦʢʫ ʦʪ ʨʝʮʠʨʢʫʣʷʮʠʦʥʥʦʡ ʟʦʥʳ ʧʨʦʜʦʣʞʘʝʪʩʷ ʨʘʩʪʝʢʘʥʠʝ ʚʥʝʰʥʠʭ ʯʘʩʪʝʡ 

ʩʪʨʫʡ, ʦʙʦʛʘʱʝʥʥʳʭ ʧʘʨʘʤʠ ʢʝʨʦʩʠʥʘ, ʚ ʨʘʜʠʘʣʴʥʦʤ ʠ ʪʘʥʛʝʥʮʠʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ.  ʕʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʧʝʨʝʪʝʢʘʥʠʶ ʚ ʧʨʠʩʪʝʥʦʯʥʫʶ ʦʙʣʘʩʪʴ, ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʥʘʧʨʦʪʠʚ ʚʳʭʦʜʥʳʭ 

ʩʝʯʝʥʠʡ ʬʦʨʩʫʥʦʢ (~0
ʦ
, Z~0), ʛʘʟʘ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʩʦʦʪʥʦʰʝʥʠʷʤʠ ʢʦʤʧʦʥʝʥʪʦʚ ʠ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʠʟ ʩʨʝʜʠʥʥʳʭ ʫʯʘʩʪʢʦʚ ʩʪʨʫʡ (ʨʠʩ. 4). ʈʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʠ 

ʪʝʤʧʝʨʘʪʫʨ ʫ ʙʦʢʦʚʦʡ ʩʪʝʥʢʠ ʢʘʤʝʨʳ ʦʯʝʥʴ ʥʝʨʘʚʥʦʤʝʨʥʳ, ʥʘʯʠʥʘʷ ʩ ʩʝʯʝʥʠʷ ʭ~20 ʤʤ. 

ʄʘʢʩʠʤʫʤ ʪʝʤʧʝʨʘʪʫʨ ʫ ʙʦʢʦʚʦʡ ʩʪʝʥʢʠ ʨʘʩʧʦʣʦʞʝʥ ʥʘʧʨʦʪʠʚ ʬʦʨʩʫʥʦʢ, ʘ ʤʠʥʠʤʫʤ ʤʝʞʜʫ 

ʬʦʨʩʫʥʢʘʤʠ.  

ʂʘʤʝʨʘ ʩʦ ʩʪʨʫʡʥʦ-ʮʝʥʪʦʙʝʞʥʳʤʠ ʬʦʨʩʫʥʢʘʤʠ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʨʠʚʝʜʝʥʳ ʥʘ 

ʨʠʩ. 2 (Iʙ, IIʙ), ʨʠʩ. 3 (Iʙ, IIʙ, IIIʙ), ʨʠʩ. 4 (Iʙ, IIʙ, IIIʙ), ʨʠʩ. 6. ɺ ʜʘʥʥʦʤ ʚʘʨʠʘʥʪʝ ʩʪʨʫʠ, 

ʠʩʪʝʢʘʶʱʠʝ ʚ ʢʘʤʝʨʫ ʩʛʦʨʘʥʠʷ ʠʟ ʩʪʨʫʡʥʦ-ʮʝʥʪʨʦʙʝʞʥʳʭ ʬʦʨʩʫʥʦʢ, ʠʤʝʶʪ ʟʘʢʨʫʪʢʫ. ʆʙʱʘʷ 

ʩʪʨʫʢʪʫʨʘ ʪʝʯʝʥʠʷ ʚʠʜʥʘ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʢʘʨʪʠʥʝ ʣʠʥʠʡ ʪʦʢʘ (ʨʠʩ. 2). ʇʦʜʨʦʙʥʦʩʪʠ 

ʪʝʯʝʥʠʷ ʥʘ ʥʘʯʘʣʴʥʦʤ ʫʯʘʩʪʢʝ ʠʟʦʙʨʘʞʝʥʳ ʥʘ ʧʨʦʝʢʮʠʷʭ ʣʠʥʠʡ ʪʦʢʘ ʚ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʷʭ 

ʚʥʫʪʨʝʥʥʝʛʦ ʦʙʲʝʤʘ ʢʘʤʝʨʳ. ʇʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʟʘʢʨʫʯʝʥʥʳʭ ʩʪʨʫʡ ʬʦʨʤʠʨʫʝʪʩʷ ʙʦʣʝʝ 

ʩʣʦʞʥʘʷ ʢʘʨʪʠʥʘ ʪʝʯʝʥʠʷ, ʯʝʤ ʚ ʧʨʝʜʳʜʫʱʝʤ ʚʘʨʠʘʥʪʝ. ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʦʩʥʦʚʥʳʝ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ. ɺʩʣʝʜʩʪʚʠʝ ʟʘʢʨʫʪʢʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʢʨʫʛʦʚʳʝ ʥʘ 

ʚʳʭʦʜʝ ʠʟ ʬʦʨʩʫʥʦʢ ʩʪʨʫʠ ʠʩʧʳʪʳʚʘʶʪ ʜʝʬʦʨʤʘʮʠʶ ʨʘʩʪʷʞʝʥʠʷ-ʩʞʘʪʠʷ ʚʦ ʚʟʘʠʤʥʦ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ (ʩʤ., ʥʘʧʨʠʤʝʨ, ʨʠʩ. 4). ʋ ʜʥʠʱʘ ʢʘʤʝʨʳ ʥʘ ʙʦʢʦʚʳʭ 

ʛʨʘʥʠʮʘʭ ʩʪʨʫʡ ʦʙʨʘʟʫʶʪʩʷ ʚʠʭʨʠ (ʨʠʩ. 2 (IIʙ) ʩʝʯʝʥʠʝ 1,5 ʤʤ). ɹʣʘʛʦʜʘʨʷ ʟʘʢʨʫʪʢʝ ʫ ʙʦʢʦʚʦʡ 

ʩʪʝʥʢʠ ʢʘʤʝʨʳ ʬʦʨʤʠʨʫʝʪʩʷ ʩʣʦʡ ʛʘʟʘ, ʪʝʢʫʱʠʡ ʚ ʦʢʨʫʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ (ʨʠʩ. 2, 3). 

ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʠ ʪʝʤʧʝʨʘʪʫʨ ʚʙʣʠʟʠ ʙʦʢʦʚʦʡ ʩʪʝʥʢʠ ʚ 

ʪʘʥʛʝʥʮʠʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʳ, ʯʝʤ ʚ ʚʘʨʠʘʥʪʝ ʙʝʟ ʟʘʢʨʫʪʢʠ (ʨʠʩ. 6). 
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 ʘ) ʉʪʨʫʡʥʦ-ʩʪʨʫʡʥʳʝ ʬʦʨʩʫʥʢʠ ʙ) ʉʪʨʫʡʥʦ-ʮʝʥʪʨʦʙʝʞʥʳʝ ʬʦʨʩʫʥʢʠ 
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ʈʠʩ. 2. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʣʠʥʠʠ ʪʦʢʘ ʠ ʧʨʦʝʢʮʠʠ ʣʠʥʠʡ ʪʦʢʘ ʚ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʷʭ ʭ=Const ʜʣʷ ʢʘʤʝʨ ʩʛʦʨʘʥʠʷ ʩʦ ʩʪʨʫʡʥʦ-ʩʪʨʫʡʥʳʤʠ ʠ 

ʩʪʨʫʡʥʦ-ʮʝʥʪʨʦʙʝʞʥʳʤʠ ʬʦʨʩʫʥʢʘʤʠ 
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 ʘ) ʉʪʨʫʡʥʦ-ʩʪʨʫʡʥʳʝ ʬʦʨʩʫʥʢʠ ʙ) ʉʪʨʫʡʥʦ-ʮʝʥʪʨʦʙʝʞʥʳʝ ʬʦʨʩʫʥʢʠ 

I) ʇʨʦʝʢʮʠʠ ʣʠʥʠʡ 

ʪʦʢʘ ʚ ʧʣʦʩʢʦʩʪʠ 

(x,r), ʧʨʦʭʦʜʷʱʝʡ 

ʯʝʨʝʟ ʦʩʝʚʳʝ ʣʠʥʠʠ 

ʮʝʥʪʨʘʣʴʥʦʡ ʠ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ 

ʬʦʨʩʫʥʦʢ 
  

II) ʇʨʦʝʢʮʠʠ ʣʠʥʠʡ 

ʪʦʢʘ ʚ ʧʣʦʩʢʦʩʪʠ 

(x,r), ʧʨʦʭʦʜʷʱʝʡ 

ʯʝʨʝʟ ʦʩʝʚʫʶ ʣʠʥʠʶ 

ʮʝʥʪʨʘʣʴʥʦʡ 

ʬʦʨʩʫʥʢʠ ʠ ʤʝʞʜʫ 

ʧʝʨʠʬʝʨʠʯʝʩʢʠʤʠ 

ʬʦʨʩʫʥʢʘʤʠ   

III) ʃʠʥʠʠ ʪʦʢʘ ʫ 

ʙʦʢʦʚʦʡ ʩʪʝʥʢʠ 

ʢʘʤʝʨʳ (ʨʘʟʚʝʨʪʢʘ ) 

 
  

ʈʠʩ. 3. ʇʨʦʝʢʮʠʠ ʣʠʥʠʡ ʪʦʢʘ ʚ ʧʨʦʜʦʣʴʥʳʭ ʩʝʯʝʥʠʷʭ ʠ ʫ ʙʦʢʦʚʦʡ ʩʪʝʥʢʠ ʢʘʤʝʨ ʩʛʦʨʘʥʠʷ ʩʦ ʩʪʨʫʡʥʦ-ʩʪʨʫʡʥʳʤʠ ʠ ʩʪʨʫʡʥʦ-ʮʝʥʪʨʦʙʝʞʥʳʤʠ 

ʬʦʨʩʫʥʢʘʤʠ 


