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ʊʝʤʘʪʠʢʘ ʧʫʙʣʠʢʫʝʤʳʭ ʩʪʘʪʝʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʝʨʝʯʥʝʤ ʛʨʫʧʧ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʥʘʫʯʥʳʭ ʨʘ-

ʙʦʪʥʠʢʦʚ ʧʦ ʅʦʤʝʥʢʣʘʪʫʨʝ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ: 

01.01.00 ʄʘʪʝʤʘʪʠʢʘ 

05.07.00 ɸʚʠʘʮʠʦʥʥʘʷ ʠ ʨʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʘʷ ʪʝʭʥʠʢʘ 

05.11.00 ʇʨʠʙʦʨʦʩʪʨʦʝʥʠʝ, ʤʝʪʨʦʣʦʛʠʷ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʧʨʠʙʦʨʳ ʠ ʩʠʩʪʝʤʳ 

05.12.00 ʈʘʜʠʦʪʝʭʥʠʢʘ ʠ ʩʚʷʟʴ 

05.13.00 ʀʥʬʦʨʤʘʪʠʢʘ, ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ 
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ɺʚʝʜʝʥʠʝ 

 

ʆʧʳʪʳ ʚʦʦʨʫʞʝʥʥʳʭ ʢʦʥʬʣʠʢʪʦʚ ʧʦʩʣʝʜʥʠʭ ʜʝʩʷʪʠʣʝʪʠʡ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ,  

ʯʪʦ ʚ ʧʦʣʦʩʝ, ʫʜʘʣʝʥʥʦʡ ʦʪ ʧʝʨʝʜʥʝʛʦ ʢʨʘʷ ʨʘʡʦʥʘ ʦʙʦʨʦʥʳ ʥʘ 100-180 ʢʤ, ʘ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʜʦ 200-300 

ʢʤ ʠ ʙʦʣʝʝ, ʟʘʜʘʯʠ ʧʦ ʫʥʠʯʪʦʞʝʥʠʶ ʚʦʝʥʥʳʭ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʙʫʜʫʪ ʨʝʰʘʪʴʩʷ ʧʨʠ ʰʠʨʦ-

ʢʦʤ ʧʨʠʤʝʥʝʥʠʠ ʧʨʦʪʠʚʥʠʢʦʤ ʆʊʈ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ. ʆʧʝʨʘʪʠʚʥʦ-ʪʘʢʪʠʯʝʩʢʠʝ ʨʘʢʝʪʳ ʷʚʣʷʶʪʩʷ ʩʧʝ-

ʮʠʬʠʯʝʩʢʠʤʠ ʮʝʣʷʤʠ ʜʣʷ ʟʝʥʠʪʥʦ-ʨʘʢʝʪʥʳʭ ʚʦʡʩʢ. ʀʭ ʩʧʝʮʠʬʠʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʦʩʥʦʚʥʳ-

ʤʠ ʬʘʢʪʦʨʘʤʠ: ʧʘʨʘʤʝʪʨʘʤʠ ʪʨʘʝʢʪʦʨʠʡ ʧʦʣʝʪʘ, ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʧʘʜʝʥʠʷ, ʤʘʣʳʤ ʧʦʜʣʝʪʥʳʤ ʚʨʝ-

ʤʝʥʝʤ ʜʦ ʧʦʨʘʞʘʝʤʦʛʦ ʦʙʲʝʢʪʘ, ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʘʜʠʫʩʦʤ ʧʦʨʘʞʝʥʠʷ ʛʦʣʦʚʥʦʡ ʯʘʩʪʠ ʧʨʠ ʩʥʘʨʷʞʝʥʠʠ ʠʭ 

ʷʜʝʨʥʳʤ ʟʘʨʷʜʦʤ. 

 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʪʘʢʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʧʦ ʧʨʠʢʨʳʪʠʶ ʦʙʲʝʢʪʘ ʦʪ ʫʜʘʨʘ ʆʊʈ ʧʦʣʴʟʫʶʪʩʷ, ʢʘʢ ʧʨʘ-

ʚʠʣʦ, ʧʘʨʘʤʝʪʨʘʤʠ ʟʦʥʳ ʦʙʦʨʦʥʳ ɿʈʂ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʦʜ ʟʦʥʦʡ ʦʙʦʨʦʥʳ ʧʦʥʠʤʘʝʪʩʷ ʫʯʘʩʪʦʢ ʤʝʩʪ-

ʥʦʩʪʠ, ʧʨʠʢʨʳʚʘʝʤʳʡ ɿʈʂ ʦʪ ʫʜʘʨʦʚ ʙʘʣʣʠʩʪʠʯʝʩʢʠʭ ʮʝʣʝʡ, ʥʘʥʦʩʠʤʳʭ ʚ ʧʨʝʜʝʣʘʭ ʨʘʢʝʪʦʦʧʘʩʥʦʛʦ 

ʩʝʢʪʦʨʘ ʧʨʠ ʨʝʘʣʠʟʫʝʤʳʭ ʚ ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʫʛʣʘʭ ʠʭ ʧʘʜʝʥʠʷ [1]. ɺʝʣʠʯʠʥʘ ʫʛʣʘ ʨʘʢʝʪʦʦʧʘʩʥʦʛʦ ʩʝʢ-

ʪʦʨʘ ʚʳʯʠʩʣʷʝʪʩʷ, ʠʩʭʦʜʷ ʠʟ ʨʘʩʩʤʦʪʨʝʥʠʷ ʩʬʝʨʠʯʝʩʢʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ, ʦʙʨʘʟʦʚʘʥʥʦʛʦ ʪʦʯʢʘʤʠ ʩʪʘʨʪʘ 

ʠ ʪʦʯʢʦʡ ʧʨʠʮʝʣʠʚʘʥʠʷ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʢʝʪʦʦʧʘʩʥʦʛʦ ʩʝʢʪʦʨʘ ʥʝʦʙʭʦʜʠʤʦ ʠʟ ʤʥʦʞʝʩʪʚʘ ʪʦʯʝʢ 

ʩʪʘʨʪʘ ʆʊʈ, ʩ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʝʥ ʫʜʘʨ ʧʦ ʦʙʲʝʢʪʫ, ʚʳʙʨʘʪʴ ʜʚʝ ʢʨʘʡʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʢʦʪʦʨʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʪʦʯʢʠ ʩʪʘʨʪʘ. 

ʇʦ ʦʙʲʝʢʪʫ ʧʨʠʢʨʳʪʠʷ ʩ ʟʘʜʘʥʥʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ʥʘʥʦʩʠʪʩʷ ʫʜʘʨ ʆʊʈ. ʋʜʘʨ ʥʘʥʦʩʠʪʩʷ ʠʟ ʠʟʚʝʩʪ-

ʥʳʭ ʪʦʯʝʢ ʩʪʘʨʪʘ, ʪʠʧ ʆʊʈ ʠ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ ʨʘʩʯʝʪʘ ʝʝ ʪʨʘʝʢʪʦʨʠʠ ʠʟʚʝʩʪʥʳ. 

ʉʫʱʝʩʪʚʫʶʪ ʜʚʘ ʚʦʟʤʦʞʥʳʭ ʪʠʧʘ ʪʨʘʝʢʪʦʨʠʠ ʧʦʣʸʪʘ ʆʊʈ ʢ ʧʨʠʢʨʳʚʘʝʤʦʤʫ ɿʈʂ ʦʙʲʝʢʪʫ ï ʥʘʩʪʠʣʴʥʘʷ 

ʠ ʥʘʚʝʩʥʘʷ. ʅʘʩʪʠʣʴʥʘʷ ʪʨʘʝʢʪʦʨʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʛʣʦʤ ʧʘʜʝʥʠʷ ʜʦ 20Á, ʥʘʚʝʩʥʘʷ ï ʫʛʣʦʤ ʧʘʜʝʥʠʷ 

ʩʚʳʰʝ 20Á[2]. ɿʈʂ ʥʘʭʦʜʠʪʩʷ ʚ ʪʦʯʢʝ ʩ ʠʟʚʝʩʪʥʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʘʜʘʥʥʳʤʠ ʟʦʥʦʡ 

ʧʦʨʘʞʝʥʠʷ, ʟʦʥʦʡ ʦʙʥʘʨʫʞʝʥʠʷ, ʧʘʨʘʤʝʪʨʘʤʠ ʚʝʜʝʥʠʷ ʩʪʨʝʣʴʙʳ. ɿʦʥʘ ʧʦʨʘʞʝʥʠʷ ɿʈʂ ï ʦʙʣʘʩʪʴ ʧʨʦ-

ʩʪʨʘʥʩʪʚʘ, ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ ʢʦʪʦʨʦʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʦʨʘʞʝʥʠʝ ʦʜʥʦʡ ʨʘʢʝʪʦʡ ʦʜʠʥʦʯʥʦʡ ʮʝʣʠ ʦʧʨʝʜʝ-

ʣʝʥʥʦʛʦ ʪʠʧʘ ʧʨʠ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʪʨʝʣʴʙʳ [3]. ʅʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ɿʈʂ ʧʦ 

ʧʨʠʢʨʳʪʠʶ ʦʙʲʝʢʪʘ ʦʪ ʆʊʈ, ʣʝʪʷʱʠʭ ʧʦ ʦʙʝʠʤ ʚʦʟʤʦʞʥʳʤ ʪʨʘʝʢʪʦʨʠʷʤ, ʪ.ʝ. ʨʘʩʩʯʠʪʘʪʴ ʟʦʥʫ ʦʙʦʨʦʥʳ 

ɿʈʂ ï ʫʯʘʩʪʦʢ ʥʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʨʠʢʨʳʚʘʝʤʫʶ ʛʨʫʧʧʠʨʦʚʢʦʡ ʦʪ ʫʜʘʨʦʚ ʆʊʈ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʦʣʦʞʝʥʠʷ ɿʈʂ ʚ ʨʘʩʯʝʪʘʭ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʫʩʨʝʜʥʝʥʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʚʩʝʭ ʩʦʩʪʘʚʥʳʭ 

ʯʘʩʪʝʡ. ɼʘʥʥʦʝ ʜʦʧʫʱʝʥʠʝ ʥʝ ʚʥʦʩʠʪ ʩʫʱʝʩʪʚʝʥʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʚ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ, ʪ.ʢ. ʨʘʩʩʪʦʷ-

ʥʠʷ ʦʪ ʧʦʟʠʮʠʠ ɿʈʂ ʜʦ ʩʦʩʪʘʚʥʳʭ ʝʛʦ ʯʘʩʪʝʡ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʪʦʯʢʦʡ ʩʪʘʨʪʘ 

ʆʊʈ ʠ ʦʙʲʝʢʪʦʤ ʦʙʦʨʦʥʳ. 

ʈʘʩʩʤʦʪʨʠʤ ʤʝʪʦʜʠʢʠ ʧʦʩʪʨʦʝʥʠʷ ʟʦʥʳ ʦʙʦʨʦʥʳ ɿʈʂ. 
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ʇʝʨʚʘʷ ʤʝʪʦʜʠʢʘ 

 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʦʩʪʨʦʝʥʠʷ ʟʦʥʳ ʦʙʦʨʦʥʳ ɿʈʂ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʧʘʨʳ ʚʦʟʤʦʞʥʳʭ ʪʦʯʝʢ ʩʪʘʨʪʘ ʆʊʈ ʠ ʪʦʯʝʢ, ʥʘʭʦʜʷʱʠʭʩʷ ʚʙʣʠʟʠ ɿʈʂ. ʈʘʩʩʤʦʪʨʠʤ ʩ ʜʠʩʢʨʝʪʥʦʩʪʴʶ  

ʚ ʥʝʩʢʦʣʴʢʦ ʛʨʘʜʫʩʦʚ ʚʩʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚʦʢʨʫʛ ʚʳʙʨʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ.  

ʅʘ ʚʳʙʨʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩʥʘʯʘʣʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʜʘʣʝʥʠʝ ʦʪ ɿʈʂ ʛʨʘʥʠʮʳ ʟʦʥʳ ʦʙʦʨʦʥʳ ʜʣʷ 

ʧʝʨʚʦʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʦʯʢʠ ʩʪʘʨʪʘ. ɼʣʷ ʵʪʦʛʦ, ʥʘʯʠʥʘʷ ʩ ʥʝʢʦʪʦʨʦʛʦ ʥʘʯʘʣʴʥʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ ï 

ʥʘʧʨʠʤʝʨ, =10 ʢʤ, ʦʧʨʝʜʝʣʷʝʪʩʷ, ʧʨʠʢʨʳʪʘ ʣʠ ʪʦʯʢʘ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʨʘʩʩʪʦʷʥʠʠ d0 ʦʪ ɿʈʂ ʦʪ 

ʫʜʘʨʘ ʆʊʈ, ʣʝʪʷʱʠʭ ʠʟ ʟʘʜʘʥʥʦʡ ʪʦʯʢʠ ʩʪʘʨʪʘ. ɽʩʣʠ ʚʨʝʤʝʥʠ ʦʪ ʤʦʤʝʥʪʘ ʚʭʦʜʘ ʆʊʈ ʚ ʟʦʥʫ ʦʙʥʘʨʫʞʝ-

ʥʠʷ ʜʦ ʝʝ ʚʳʭʦʜʘ ʠʟ ʟʦʥʳ ʧʦʨʘʞʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ɿʈʂ, ʯʪʦʙʳ ʧʨʦʚʝʩʪʠ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʝʝ ʫʥʠʯʪʦ-

ʞʝʥʠʶ, ʪʦʯʢʘ ʧʨʠʮʝʣʠʚʘʥʠʷ ʆʊʈ ʩʯʠʪʘʝʪʩʷ ʧʨʠʢʨʳʪʦʡ. ʊʦʯʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʠʢʨʳʪʘ ʦʪ ʆʊʈ, ʣʝʪʷʱʠʭ 

ʧʦ ʜʚʫʤ ʚʦʟʤʦʞʥʳʤ ʪʠʧʘʤ ʪʨʘʝʢʪʦʨʠʠ ï ʥʘʩʪʠʣʴʥʦʡ ʠ ʥʘʚʝʩʥʦʡ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʦʥʘ ʩʯʠʪʘʝʪʩʷ 

ʥʝʟʘʱʠɦ ʸʥʥʦʡ. 

ʋʚʝʣʠʯʠʚʘʷ ʠʣʠ ʫʤʝʥʴʰʘʷ ʟʥʘʯʝʥʠʝ d0, ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪʨʝʟʦʢ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʪʦʯʢʘ, ʥʘʭʦʜʷʱʘʷʩʷ ʥʘ 

ʦʜʥʦʤ ʝʛʦ ʢʦʥʮʝ ʧʨʠʢʨʳʪʘ ʦʪ ʫʜʘʨʘ, ʘ ʥʘ ʜʨʫʛʦʤ ʥʝ ʧʨʠʢʨʳʪʘ. ɼʘʣʝʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ ʙʠʥʘʨʥʦʛʦ 

ʧʦʠʩʢʘ: ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʦʯʢʘ ʥʘ ʩʝʨʝʜʠʥʝ ʦʪʨʝʟʢʘ, ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʣʝʞʠʪ ʣʠ ʦʥʘ ʚ ʟʦʥʝ ʦʙʦʨʦʥʳ. ʇʦ-

ʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʯʠʩʣʘ ʰʘʛʦʚ, ʤʝʪʦʜ ʩʦʡʜʝʪʩʷ ʢ ʟʥʘʯʝʥʠʶ, ʢʦʪʦʨʦʝ ʠ ʧʨʠʥʠʤʘʝʪʩʷ ʟʘ 

ʦʮʝʥʢʫ ʚʝʣʠʯʠʥʳ ʫʜʘʣʝʥʠʷ ʛʨʘʥʠʮʳ ʟʦʥʳ ʦʙʦʨʦʥʳ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʜʣʷ ʜʘʥʥʦʡ ʪʦʯʢʠ 

ʩʪʘʨʪʘ.  

ɿʘʪʝʤ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʪʦʯʢʘ ʩʪʘʨʪʘ, ʝʩʣʠ ʦʥʘ ʝʩʪʴ. ʆʧʨʝʜʝʣʷʝʪʩʷ ʫʜʘʣʝʥʠʝ ʦʪ ɿʈʂ ʛʨʘ-

ʥʠʮʳ ʟʦʥʳ ʦʙʦʨʦʥʳ, ʢʘʢ ʝʩʣʠ ʙʳ ʝʜʠʥʩʪʚʝʥʥʦʡ ʪʦʯʢʦʡ ʩʪʘʨʪʘ ʙʳʣʘ ʙʳ ʵʪʘ ʪʦʯʢʘ. ɺ ʢʘʯʝʩʪʚʝ ʛʨʘʥʠʮʳ 

ʟʦʥʳ ʦʙʦʨʦʥʳ ʥʘ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʜʚʫʤ ʨʘʩʩʤʦʪʨʝʥʥʳʤ ʪʦʯʢʘʤ ʩʪʘʨʪʘ, ʧʨʠʥʠ-

ʤʘʝʪʩʷ ʤʠʥʠʤʘʣʴʥʦʝ ʠʟ ʜʚʫʭ ʥʘʡʜʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʫʜʘʣʝʥʠʷ ʛʨʘʥʠʮʳ ʟʦʥʳ ʦʙʦʨʦʥʳ ʥʘ ʜʘʥʥʦʤ ʥʘʧʨʘʚ-

ʣʝʥʠʠ. ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʙʝʨʝʪʩʷ ʧʦʪʦʤʫ, ʯʪʦ ʚ ʟʦʥʝ ʦʙʦʨʦʥʳ ʜʦʣʞʥʳ ʥʘʭʦʜʠʪʴʩʷ ʪʦʯʢʠ, ʢʦʪʦʨʳʝ 

ʧʨʠʢʨʳʪʳ ʦʪ ʫʜʘʨʘ ʢʘʢ ʩ ʧʝʨʚʦʡ, ʪʘʢ ʠ ʩʦ ʚʪʦʨʦʡ ʪʦʯʢʠ ʩʪʘʨʪʘ. 

ɿʘʪʝʤ, ʧʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʨʘʩʩʤʦʪʨʝʥʠʠ ʦʩʪʘʣʴʥʳʭ ʪʦʯʝʢ ʩʪʘʨʪʘ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʜʘʣʝʥʠʝ ʦʪ ɿʈʂ 

ʛʨʘʥʠʮʳ ʟʦʥʳ ʦʙʦʨʦʥʳ ʥʘ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʇʦʩʣʝ ʨʘʩʩʤʦʪʨʝʥʠʷ ʦʜʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʧʦʣʫʯʝʥʠʷ 

ʜʣʷ ʥʝʛʦ ʫʜʘʣʝʥʠʷ ʟʦʥʳ ʦʙʦʨʦʥʳ ʦʪ ɿʈʂ, ʚʳʧʦʣʥʷʝʪʩʷ ʧʝʨʝʭʦʜ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʩʣʝʜʫʶʱʝʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʣʝ ʨʘʩʩʤʦʪʨʝʥʠʷ ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʥʘʭʦʞʜʝʥʠʷ ʜʣʷ ʥʠʭ ʫʜʘʣʝʥʠʷ ʟʦʥʳ ʦʙʦ-

ʨʦʥʳ ʦʪ ɿʈʂ, ʬʦʨʤʠʨʫʝʪʩʷ ʛʨʘʥʠʮʘ ʟʦʥʳ ʦʙʦʨʦʥʳ ɿʈʂ ʩ ʫʯʝʪʦʤ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʷ ʧʨʠʢʨʳʚʘʝʤʦʛʦ 

ʦʙʲʝʢʪʘ. 

 

ɺʪʦʨʘʷ ʤʝʪʦʜʠʢʘ 

 

ʅʘ ʦʩʥʦʚʝ ʤʠʥʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚʳʩʦʪʳ ʟʦʥʳ ʧʦʨʘʞʝʥʠʷ ɿʈʂ ʧʨʠ ʩʪʨʝʣʴʙʝ ʧʦ ʙʘʣʣʠʩʪʠʯʝʩʢʦʡ 

ʮʝʣʠ (ɹʎ), ʤʠʥʠʤʘʣʴʥʦʤʫ ʨʝʘʣʠʟʫʝʤʦʤʫ ʚ ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʟʥʘʯʝʥʠʶ ʫʛʣʘ ʧʘʜʝʥʠʷ ɹʎ ʠ ʜʣʠʥʝ ʫʯʘʩʪ-

ʢʘ ʪʨʘʝʢʪʦʨʠʠ ɹʎ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʜʘʥʥʦʤʫ ʫʛʣʫ ʠ ʣʝʞʘʱʝʡ ʚʥʫʪʨʠ ʟʦʥʳ ʧʦʨʘʞʝʥʠʷ, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ 

ʫʜʘʣʝʥʠʝ ʧʝʨʝʜʥʝʡ  ʛʨʘʥʠʮʳ ʟʦʥʳ ʦʙʦʨʦʥʳ. 

ʅʘ ʦʩʥʦʚʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚʳʩʦʪʳ ʟʦʥʳ ʧʦʨʘʞʝʥʠʷ ɿʈʂ ʧʨʠ ʩʪʨʝʣʴʙʝ ʧʦ ɹʎ, ʤʘʢʩʠʤʘʣʴ-

ʥʦʤʫ ʨʝʘʣʠʟʫʝʤʦʤʫ ʚ ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʟʥʘʯʝʥʠʶ ʫʛʣʘ ʧʘʜʝʥʠʷ ɹʎ ʠ ʜʣʠʥʝ ʫʯʘʩʪʢʘ ʪʨʘʝʢʪʦʨʠʠ ɹʎ, ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʝʡ ʜʘʥʥʦʤʫ ʫʛʣʫ ʠ ʣʝʞʘʱʝʡ ʚʥʫʪʨʠ ʟʦʥʳ ʧʦʨʘʞʝʥʠʷ, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʫʜʘʣʝʥʠʝ ʪʳʣʴʥʦʡ 

ʛʨʘʥʠʮʳ ʟʦʥʳ ʦʙʦʨʦʥʳ. 

ɿʘʪʝʤ ʟʘʜʘʝʪʩʷ ʨʷʜ ʟʥʘʯʝʥʠʡ ʧʨʝʜʝʣʴʥʦʛʦ ʧʘʨʘʤʝʪʨʘ , ʜʠʩʢʨʝʪʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʡ 

ʪʦʯʥʦʩʪʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʮ ʟʦʥʳ ʦʙʦʨʦʥʳ. ɼʣʷ ʢʘʞʜʦʛʦ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʫʜʘʣʝ-

ʥʠʝ ʧʝʨʝʜʥʝʡ  ʠ ʪʳʣʴʥʦʡ ʛʨʘʥʠʮ ʟʦʥʳ ʦʙʦʨʦʥʳ.  ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʩʪʠʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ,  

 ï ʥʘʚʝʩʥʦʡ. 

ɿʥʘʯʝʥʠʷ ʧʨʝʜʝʣʴʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʠ ʨʘʩʩʯʠʪʘʥʥʳʝ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʫʜʘʣʝʥʠʷ ʧʝʨʝʜʥʝʡ  ʠ 

ʪʳʣʴʥʦʡ  ʛʨʘʥʠʮ ʟʦʥʳ ʦʙʦʨʦʥʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʟʦʥʳ ʦʙʦʨʦʥʳ (ʨʠʩ. 1). 
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ʈʠʩ. 1. ʇʦʩʪʨʦʝʥʠʝ ʟʦʥʳ ʦʙʦʨʦʥʳ 

 

ɿʘʪʝʤ ʚ ʧʨʝʜʝʣʘʭ ʨʘʢʝʪʦʦʧʘʩʥʦʛʦ ʩʝʢʪʦʨʘ ʩ ʥʝʢʦʪʦʨʦʡ ʜʠʩʢʨʝʪʥʦʩʪʴʶ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʩʝ ʥʘʧʨʘʚ-

ʣʝʥʠʷ ʚʦʟʤʦʞʥʦʛʦ ʫʜʘʨʘ, ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʘʞʜʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʩʪʨʦʠʪʩʷ ʟʦʥʘ ʦʙʦʨʦʥʳ (ʨʠʩ. 2).  

 
ʈʠʩ. 2. ʇʦʩʪʨʦʝʥʠʝ ʟʦʥʳ ʦʙʦʨʦʥʳ ɿʈʂ ʩ ʫʯʝʪʦʤ ʨʘʢʝʪʦʦʧʘʩʥʦʛʦ ʩʝʢʪʦʨʘ 

 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʦʙʣʘʩʪʠ ʧʝʨʝʩʝʯʝʥʠʷ ʧʦʩʪʨʦʝʥʥʳʭ ʟʦʥ ʦʙʦʨʦʥʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʨʘʬʠʯʝʩʢʠʡ ʤʝʪʦʜ. 

ʆʙʣʘʩʪʴ ʧʝʨʝʩʝʯʝʥʠʷ ʠ ʷʚʣʷʝʪʩʷ ʟʦʥʦʡ ʦʙʦʨʦʥʳ ɿʈʂ ʩ ʫʯʝʪʦʤ ʚʝʣʠʯʠʥʳ ʨʘʢʝʪʦʦʧʘʩʥʦʛʦ ʩʝʢʪʦʨʘ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʤʝʪʦʜʠʢʠ ʧʦʩʪʨʦʝʥʠʷ ʟʦʥʳ ʦʙʦʨʦʥʳ ɿʈʂ ʧʨʠ ʫʜʘʨʝ ʆʊʈ. ɿʦʥʘ ʦʙʦ-

ʨʦʥʳ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʢʦʤʧʣʝʢʩʘ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʧʨʦʚʝʜʝʥʠʠ ʚʦʝʥʥʳʭ ʜʝʡʩʪʚʠʡ; 

ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ, ʧʨʠʢʨʳʪ ʣʠ ʟʘʱʠʱʘʝʤʳʡ ʦʙʲʝʢʪ ʦʪ ʫʜʘʨʘ ʠʣʠ ʥʝʪ. 

ɺ ʧʝʨʚʦʡ ʤʝʪʦʜʠʢʝ ʩʨʘʟʫ ʫʯʠʪʳʚʘʝʪʩʷ ʚʝʣʠʯʠʥʘ ʨʘʢʝʪʦʦʧʘʩʥʦʛʦ ʩʝʢʪʦʨʘ. ɼʣʷ ʥʝʩʢʦʣʴʢʠʭ ʪʦʯʝʢ 

ʩʪʘʨʪʘ ʆʊʈ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʧʨʠʢʨʳʪʘ ʣʠ ɿʈʂ ʪʦʯʢʘ ʧʨʠʮʝʣʠʚʘʥʠʷ; ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʪʦʯʢʠ 

ʧʨʠʮʝʣʠʚʘʥʠʷ. ʅʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʘʩʯʝʪʦʚ ʪʦʯʢʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʩʭʦʜʷ ʠʟ ʠʟʚʝʩʪʥʦʛʦ ʚʠʜʘ ʟʦʥ ʦʙʥʘʨʫ-

ʞʝʥʠʷ ʠ ʧʦʨʘʞʝʥʠʷ ɿʈʂ, ʘ ʪʘʢʞʝ ʠʟʚʝʩʪʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʆʊʈ. ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʦʪʥʦ-

ʩʠʪʩʷ ʫʯʝʪ ʩʤʝʱʝʥʠʷ ʦʙʲʝʢʪʘ ʦʙʦʨʦʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʟʠʮʠʡ ɿʈʂ, ʢ ʥʝʜʦʩʪʘʪʢʘʤ ï ʦʪʩʫʪʩʪʚʠʝ ʫʢʘʟʘ-

ʥʠʡ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʪʳʣʴʥʦʡ ʛʨʘʥʠʮʳ ʟʦʥʳ ʦʙʦʨʦʥʳ. 

ɺʦ ʚʪʦʨʦʡ ʤʝʪʦʜʠʢʝ ʛʨʘʥʠʮʳ ʟʦʥʳ ʦʙʦʨʦʥʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ɿʈʂ ʧʦ ʫʥʠʯʪʦʞʝʥʠʶ 

ʆʊʈ ʩ ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ ʚʳʩʦʪʦʡ ʚʭʦʜʘ ʥʘʩʪʠʣʴʥʦʡ ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ ʚʳʩʦʪʦʡ ʚʳʭʦʜʘ 

ʥʘʚʝʩʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ɹʎ ʚ ʟʦʥʫ ʧʦʨʘʞʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʝʝ ʦʙʩʪʨʝʣ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʜʘʣʝʥʠʝ ʛʨʘʥʠʮ ʟʦʥʳ ʦʙʦʨʦʥʳ ʜʣʷ ʦʜʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʣʝʪʘ ʆʊʈ. ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ 

ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʧʨʝʜʝʣʘʭ ʨʘʢʝʪʦʦʧʘʩʥʦʛʦ ʩʝʢʪʦʨʘ ʠ ʥʘʣʦʞʝʥʠʠ ʨʘʩʩʯʠʪʘʥʥʳʭ ʟʦʥ ʦʙʦʨʦʥʳ ʧʦʣʫʯʘ-

ʝʪʩʷ ʟʦʥʘ ʦʙʦʨʦʥʳ ɿʈʂ ʩ ʫʯʝʪʦʤ ʚʝʣʠʯʠʥʳ ʨʘʢʝʪʦʦʧʘʩʥʦʛʦ ʩʝʢʪʦʨʘ. ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ ʤʝʪʦʜʠʢʠ ʦʪʥʦʩʠʪ-

ʩʷ ʧʨʦʩʪʦʪʘ ʧʦʩʪʨʦʝʥʠʷ ʧʝʨʝʜʥʝʡ ʠ ʪʳʣʴʥʦʡ ʛʨʘʥʠʮ ʟʦʥʳ ʦʙʦʨʦʥʳ, ʢ ʥʝʜʦʩʪʘʪʢʘʤ ï ʦʪʩʫʪʩʪʚʠʝ ʫʯʝʪʘ 
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ʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢʪʘ ʦʙʦʨʦʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʟʠʮʠʡ ɿʈʂ, ʘ ʪʘʢʞʝ ʛʨʘʬʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʧʦʩʪʨʦʝʥʠʶ 

ʦʙʣʘʩʪʠ ʧʝʨʝʩʝʯʝʥʠʷ ʟʦʥ ʦʙʦʨʦʥʳ, ʥʘʡʜʝʥʥʳʭ ʙʝʟ ʫʯʝʪʘ ʚʦʟʤʦʞʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʫʜʘʨʘ. 
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ʇʫʩʪʴ ʚ ʥʝʢʦʪʦʨʦʡ ʦʙʣʘʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʥʘʣʝʪ ʩʨʝʜʩʪʚ ʚʦʟʜʫʰʥʦʛʦ ʥʘʧʘʜʝʥʠʷ (ʉɺʅ) ʧʨʦʪʠʚʥʠʢʘ 

(ʩʤ. ʨʠʩʫʥʦʢ 1). ʅʘʣʝʪ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʥʝʢʦʪʦʨʦʡ ʚʳʩʦʪʝ, ʣʝʪʘʪʝʣʴʥʳʝ ʘʧʧʘʨʘʪʳ ʜʚʠʞʫʪʩʷ ʩʦ ʩʢʦʨʦ-

ʩʪʴʶ v. ʇʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʥʘʣʝʪʫ ʦʯʝʨʯʠʚʘʝʪʩʷ ʬʨʦʥʪ, ʢʦʪʦʨʳʡ, ʥʝ ʙʫʜʫʯʠ ʦʙʥʘʨʫʞʝʥʥʦʡ, ʥʝ ʜʦʣʞʝʥ 

ʧʝʨʝʩʝʯʴ ʥʠ ʦʜʠʥ ʣʝʪʘʪʝʣʴʥʳʡ ʘʧʧʘʨʘʪ ʧʨʦʪʠʚʥʠʢʘ. ɺ ʨʘʩʧʦʨʷʞʝʥʠʠ ʠʤʝʝʪʩʷ m ʘʵʨʦʜʨʦʤʦʚ, ʥʘ ʢʘʞʜʦʤ 

ʠʟ ʢʦʪʦʨʳʭ ʚ ʙʦʝʚʦʡ ʛʦʪʦʚʥʦʩʪʠ ʥʘʭʦʜʠʪʩʷ ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʪʨʝʙʠʪʝʣʝʡ kj, ʛʜʝ j ï ʥʦʤʝʨ ʘʵʨʦ-

ʜʨʦʤʘ. 

 
ʈʠʩ.1. ʇʨʦʮʝʩʩ ʧʦʠʩʢʘ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ 

 

ɿʘʜʘʯʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʧʦʠʩʢʘ [1] ʉɺʅ ʧʨʦʪʠʚʥʠʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʣʘʥʘ 

ʜʝʞʫʨʩʪʚʘ ʠʩʪʨʝʙʠʪʝʣʝʡ ʚ ʨʘʡʦʥʝ ʥʘʣʝʪʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʚʩʝ ʨʘʢʝʪʳ ʙʫʜʫʪ ʦʙʥʘʨʫʞʝʥʳ ʜʦ ʪʦʛʦ, ʢʘʢ ʦʥʠ 

ʧʝʨʝʩʝʢʫʪ ʟʘʜʘʥʥʳʡ ʬʨʦʥʪ. ʆʙʣʘʩʪʴ ʥʘʣʝʪʘ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʦʥ n. ɺ ʢʘʞʜʦʡ 

i-ʦʡ ʟʦʥʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʜʝʞʫʨʩʪʚʦ ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʪʨʝʙʠʪʝʣʝʡ yi. ʂʘʞʜʳʡ ʠʩʪʨʝʙʠʪʝʣʴ ʧʨʦ-

ʩʤʘʪʨʠʚʘʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʪʝʨʨʠʪʦʨʠʶ, ʧʨʠʢʨʳʚʘʷ ʪʝʤ ʩʘʤʳʤ ʦʧʨʝʜʝʣʝʥʥʫʶ ʯʘʩʪʴ ʬʨʦʥʪʘ. ʇʦʩʢʦʣʴʢʫ 

ʠʩʪʨʝʙʠʪʝʣʴ ʥʘʭʦʜʠʪʩʷ ʚ ʜʚʠʞʝʥʠʠ, ʪʝʨʨʠʪʦʨʠʷ, ʢʦʪʦʨʫʶ ʦʥ ʧʨʦʩʤʘʪʨʠʚʘʝʪ, ʪʘʢʞʝ ʜʚʠʞʝʪʩʷ. ɼʣʷ ʪʦʛʦ, 
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ʯʪʦʙʳ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʪʝʨʨʠʪʦʨʠʶ ʧʦʩʪʦʷʥʥʦ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʩʣʝʜʦʤ ʧʦ ʪʘʢʦʡ ʞʝ ʪʨʘʝʢʪʦʨʠʠ ʩʣʝ-

ʜʦʚʘʣ ʜʨʫʛʦʡ ʠʩʪʨʝʙʠʪʝʣʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʨʘʟʫʝʪʩʷ ʮʝʧʦʯʢʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ yi ʠʩʪʨʝʙʠʪʝʣʝʡ.  

ʇʦʩʢʦʣʴʢʫ ʪʨʝʙʫʝʪʩʷ ʦʙʝʩʧʝʯʠʪʴ, ʯʪʦʙʳ ʥʠ ʦʜʥʦ ʉɺʅ ʥʝ ʧʝʨʝʩʝʢʣʦ ʬʨʦʥʪ ʥʝ ʙʫʜʫʯʠ ʦʙʥʘʨʫʞʝʥ-

ʥʳʤ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʢʘʢʘʷ ʰʠʨʠʥʘ ʬʨʦʥʪʘ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʦʜʥʠʤ ʠʩʪʨʝʙʠʪʝʣʝʤ. ɽʩʣʠ ʚʩʝ 

ʠʩʪʨʝʙʠʪʝʣʠ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʨʦʩʤʘʪʨʠʚʘʶʪ ʚʩʶ ʰʠʨʠʥʫ ʬʨʦʥʪʘ, ʪʦ ʥʠ ʦʜʥʦ ʉɺʅ ʥʝ ʩʤʦʞʝʪ ʧʨʦʣʝʪʝʪʴ 

ʥʝʦʙʥʘʨʫʞʝʥʥʳʤ ʠ ʬʨʦʥʪ ʙʫʜʝʪ ʧʨʠʢʨʳʪ. ɽʩʣʠ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʦʜʥʦʡ ʟʦʥʝ ʜʝʞʫʨʷʪ ʠʩʪʨʝʙʠʪʝʣʠ 

ʦʜʥʦʛʦ ʪʠʧʘ, ʪʦ ʢʨʠʪʝʨʠʝʤ ʢʘʯʝʩʪʚʘ ʧʦʠʩʢʘ ʷʚʣʷʝʪʩʷ ʰʠʨʠʥʘ ʧʨʠʢʨʳʚʘʝʤʦʛʦ ʚ ʧʨʦʮʝʩʩʝ ʧʦʠʩʢʘ ʬʨʦʥʪʘ 

)( ihj . ʊʦʛʜʘ ʢʨʠʪʝʨʠʡ ʢʘʯʝʩʪʚʘ ʚ ʟʘʜʘʯʝ ʧʦʠʩʢʘ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

1 1

max ( ) ( ) .
m n

ij ji
j i

J y h yj
= =

= ää
 

ʆʩʥʦʚʥʳʤ ʦʛʨʘʥʠʯʝʥʠʝʤ ʧʨʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤ ʧʦʠʩʢʝ ʷʚʣʷʝʪʩʷ ʟʘʧʘʩ ʪʦʧʣʠʚʘ. ʊʦʧʣʠʚʦ ʥʝʦʙʭʦʜʠ-

ʤʦ ʜʣʷ ʩʦʚʝʨʰʝʥʠʷ ʤʘʥʝʚʨʦʚ. ʊʦʧʣʠʚʦ ʨʘʩʭʦʜʫʝʪʩʷ ʢʘʢ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʜʦʣʝʪʝʪʴ ʜʦ ʟʦʥʳ ʧʦʠʩʢʘ, ʪʘʢ  

ʠ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʦʠʩʢʘ. ɿʘʧʘʩ ʪʦʧʣʠʚʘ ʷʚʣʷʝʪʩʷ ʦʛʨʘʥʠʯʝʥʠʝʤ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʦʠʩʢʘ, ʚʣʠʷʷ ʥʘ 

ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʦʝ ʢʘʞʜʳʡ ʠʩʪʨʝʙʠʪʝʣʴ ʤʦʞʝʪ ʧʨʦʚʝʩʪʠ ʚ ʟʦʥʝ ʧʦʠʩʢʘ. 

ʀʩʪʨʝʙʠʪʝʣʴ ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʥʳʡ ʟʘʧʘʩ ʪʦʧʣʠʚʘ ʚ ʙʘʢʘʭ. ʇʫʩʪʴ ʫ ʠʩʪʨʝʙʠʪʝʣʷ ʧʝʨʝʜ ʚʟʣʝʪʦʤ ʝʩʪʴ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʟʘʧʘʩ ʪʦʧʣʠʚʘ 0
iQ . ʏʪʦʙʳ ʚʟʣʝʪʝʪʴ ʠ ʜʦʣʝʪʝʪʴ ʜʦ ʪʦʯʢʠ ʥʘʯʘʣʘ ʧʦʠʩʢʘ, ʘ ʪʘʢʞʝ ʯʪʦʙʳ 

ʚʝʨʥʫʪʴʩʷ ʦʙʨʘʪʥʦ ʠʩʪʨʝʙʠʪʝʣʶ ʥʫʞʥʦ ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʧʣʠʚʘ 1
iQ . ʇʦʩʣʝ ʧʦʩʘʜʢʠ ʜʦʣʞʝʥ 

ʦʩʪʘʪʴʩʷ ʦʧʨʝʜʝʣʝʥʥʳʡ ʟʘʧʘʩ ʪʦʧʣʠʚʘ 2
iQ . ʅʘ ʫʯʘʩʪʢʝ ʧʦʠʩʢʘ ʠʟʚʝʩʪʝʥ ʢʠʣʦʤʝʪʨʦʚʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ 

qi. ʄʦʞʥʦ ʦʮʝʥʠʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ ʜʣʠʥʫ ʪʨʘʝʢʪʦʨʠʠ ʠʩʪʨʝʙʠʪʝʣʷ ʚ ʟʦʥʝ ʧʦʠʩʢʘ: 
0 1 2
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ɺ ʢʘʞʜʦʡ ʟʦʥʝ ʧʦʠʩʢʘ ʥʘʭʦʜʠʪʩʷ yi ʠʩʪʨʝʙʠʪʝʣʝʡ, ʚ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʤʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʠʩʪʨʝʙʠʪʝʣʝʡ 

ʥʘ ʦʜʥʦʤ ʘʵʨʦʜʨʦʤʝ ʨʘʚʥʦ k: 

 

1

.
n

i
i

y k
=
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ɺ ʢʘʞʜʦʡ ʟʦʥʝ ʜʝʞʫʨʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʥʝʧʨʝʨʳʚʥʦʝ ʥʘʙʣʶʜʝʥʠʝ, ʜʣʷ ʵʪʦʛʦ ʠʩʪʨʝʙʠʪʝʣʠ 

ʜʦʣʞʥʳ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʣʝʪ ʢʦʣʦʥʥʦʡ, ʧʦʜʜʝʨʞʠʚʘʷ ʦʧʨʝʜʝʣʝʥʥʫʶ ʜʠʩʪʘʥʮʠʶ di ʤʝʞʜʫ ʩʦʙʦʡ. ɸ ʵʪʦ 

ʟʥʘʯʠʪ, ʯʪʦ ʜʣʠʥʫ ʨʘʙʦʯʝʡ ʧʨʷʤʦʡ ʠ ʢʦʣʠʯʝʩʪʚʦ ʠʩʪʨʝʙʠʪʝʣʝʡ ʚ ʟʦʥʝ ʤʦʞʥʦ ʩʚʷʟʘʪʴ ʨʘʚʝʥʩʪʚʦʤ: 

.i i
ʦʙʱ

il d y=  

ʐʠʨʠʥʫ ʧʨʠʢʨʳʚʘʝʤʦʛʦ ʬʨʦʥʪʘ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʢʘʢ ʩʫʤʤʫ ʧʨʦʝʢʮʠʡ ʨʘʙʦʯʠʭ ʧʨʷʤʳʭ ʥʘ ʚʝʩʴ ʬʨʦʥʪ: 

 

1

sin .
m

i i
i

l j
=
ä  

ʇʨʠ ʵʪʦʤ ʰʠʨʠʥʘ ʧʨʠʢʨʳʚʘʝʤʦʛʦ ʬʨʦʥʪʘ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ ʰʠʨʠʥʳ ʚʩʝʛʦ ʬʨʦʥʪʘ: 

 

1

sin
m

i i
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l Lj
=

¢ä  

C ʫʯʝʪʦʤ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʢʨʠʪʝʨʠʷ ʢʘʯʝʩʪʚʘ ʠ ʦʛʨʘʥʠʯʝʥʠʡ, ʟʘʜʘʯʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʧʦʠʩʢʘ ʤʦʞʝʪ 

ʙʳʪʴ ʩʚʝʜʝʥʘ ʢ ʩʣʝʜʫʶʱʝʡ ʟʘʜʘʯʝ ʦʧʪʠʤʠʟʘʮʠʠ: 
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ʇʨʝʜʣʦʞʝʥʥʘʷ ʟʘʜʘʯʘ ʦʧʪʠʤʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʝʡ ʥʝʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ  

ʚ ʢʨʠʪʝʨʠʠ ʢʘʯʝʩʪʚʘ ʠ ʚ ʦʜʥʦʤ ʠʟ ʦʛʨʘʥʠʯʝʥʠʡ ʧʨʠʩʫʪʩʪʚʫʶʪ ʵʣʝʤʝʥʪʳ, ʥʝʣʠʥʝʡʥʦ ʟʘʚʠʩʷʱʠʝ ʦʪ ʫʛʣʘ 
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ʧʦʠʩʢʘ ű. ɽʩʣʠ ʞʝ ʫʛʦʣ ű ʩʯʠʪʘʪʴ ʧʦʩʪʦʷʥʥʳʤ, ʪʦ ʟʘʜʘʯʫ ʤʦʞʥʦ ʙʫʜʝʪ ʦʪʥʝʩʪʠ ʢ ʢʣʘʩʩʫ ʟʘʜʘʯ ʣʠʥʝʡʥʦ-

ʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʦʞʝʥʥʫʶ ʟʘʜʘʯʫ ʥʝʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʤʦʞʥʦ 

ʨʝʰʠʪʴ ʧʫʪʝʤ ʧʝʨʝʙʦʨʘ ʧʦ ʚʩʝʤ ʫʛʣʘʤ ű ʠ ʨʝʰʝʥʠʠ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʟʘʜʘʯʠ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠ-

ʨʦʚʘʥʠʷ. ʇʦʩʣʝ ʯʝʛʦ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʢʨʠʪʝʨʠʷ ʢʘʯʝʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʤʘʢʩʠʤʘʣʴʥʳʡ, 

ʯʪʦ ʦʧʨʝʜʝʣʠʪ ʫʛʦʣ ʧʦʠʩʢʘ, ʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʵʪʦʤʫ ʫʛʣʫ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘ-

ʥʠʷ ʦʧʨʝʜʝʣʠʪ ʢʦʣʠʯʝʩʪʚʦ ʠʩʪʨʝʙʠʪʝʣʝʡ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʦʠʩʢʝ. ʇʨʝʜʣʘʛʘʝʤʳʡ ʩʧʦʩʦʙ ʨʝʰʝʥʠʷ ʷʚʣʷ-

ʝʪʩʷ ʨʝʘʣʠʟʘʮʠʝʡ ʤʝʪʦʜʘ ʛʨʘʜʠʝʥʪʥʦʛʦ ʩʧʫʩʢʘ [2].  

ɿʘʜʘʯʘ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥʘ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ 

ʤʝʪʦʜʦʚ ʷʚʣʷʝʪʩʷ ʩʠʤʧʣʝʢʩ-ʤʝʪʦʜ [3-5]. ɼʨʫʛʠʤ ʩʧʦʩʦʙʦʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʧʦʩʪʨʦʝʥʠʷ ʜʝʨʝʚʘ ʨʝʰʝʥʠʡ [6]. ʄʝʪʦʜ ʜʝʨʝʚʘ ʨʝʰʝʥʠʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ 

ʨʘʩʯʝʪ ʚʦʟʤʦʞʥʳʭ ʨʝʰʝʥʠʡ ʟʘʜʘʯʠ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʩ ʫʯʝʪʦʤ ʠʟʚʝʩʪʥʳʭ ʠ ʧʦʩʪʦʷʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʟʘʜʘʯʠ, ʪʘʢʠʭ ʢʘʢ ʢʦʵʬʬʠʮʠʝʥʪʳ ʚ ʤʘʪʨʠʮʝ ʦʛʨʘʥʠʯʝʥʠʡ, ʩʪʦʣʙʮʝ ʩʚʦʙʦʜʥʳʭ ʯʣʝʥʦʚ ʠ ʢʨʠ-

ʪʝʨʠʠ ʢʘʯʝʩʪʚʘ. ʂ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʤʝʪʦʜʘ ʜʝʨʝʚʘ ʨʝʰʝʥʠʡ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢʨʘʡʥʝ ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ 

ʨʘʙʦʪʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʠʤʧʣʝʢʩ-ʤʝʪʦʜʦʤ. ʆʩʥʦʚʥʳʤ ʝʛʦ ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʝʜ-

ʚʘʨʠʪʝʣʴʥʳʭ ʜʦʩʪʘʪʦʯʥʦ ʨʝʩʫʨʩʦʝʤʢʠʭ ʨʘʩʯʝʪʦʚ. 

ʇʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʧʦʠʩʢʘ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʵʪʠʭ 

ʜʚʫʭ ʤʝʪʦʜʦʚ ʥʘ ʠʩʧʳʪʘʪʝʣʴʥʦʤ ʩʪʝʥʜʝ. 

ʉʪʝʥʜ ʩʦʩʪʦʷʣ ʠʟ ʧʝʨʩʦʥʘʣʴʥʦʡ ʕɺʄ ʩʦ ʩʣʝʜʫʶʱʝʡ ʢʦʥʬʠʛʫʨʘʮʠʝʡ:  

ï ʤʠʢʨʦʧʨʦʮʝʩʩʦʨ: Intel Core 2 Duo CPU E6850 @ 3,00 GHz, 

ï ʆɿʋ: 3,25 ɻʙ (PC2-6400). 

ʀʟʤʝʨʝʥʠʝ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʯʝʪʯʠʢʘ ʪʘʢʪʦʚ, ʚʩʪʨʦʝʥʥʦʛʦ ʚ ʤʠʢʨʦ-

ʧʨʦʮʝʩʩʦʨ, ʪ.ʢ. ʵʪʦ ʝʜʠʥʩʪʚʝʥʥʳʡ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʠʟʤʝʨʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʡ ʠʟʤʝʨʠʪʴ ʚʨʝʤʷ 

ʚʳʧʦʣʥʝʥʠʷ ʥʝʙʦʣʴʰʠʭ ʫʯʘʩʪʢʦʚ ʢʦʜʘ [7]. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʟʤʝʨʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʰʝʜʰʠʭ ʪʘʢʪʦʚ 

ʧʨʦʮʝʩʩʦʨʘ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʪʘʢʪʦʚ ʜʦ ʥʘʯʘʣʘ ʧʨʦʮʝʜʫʨʳ ʠ ʧʦʩʣʝ ʝʝ ʟʘʚʝʨʰʝʥʠʷ. ʈʘʟ-

ʥʠʮʘ ʤʝʞʜʫ ʵʪʠʤʠ ʜʚʫʤʷ ʟʥʘʯʝʥʠʷʤʠ ʠ ʝʩʪʴ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʰʝʜʰʠʭ ʪʘʢʪʦʚ ʧʨʦʮʝʩʩʦʨʘ. 

ʀʟʤʝʨʷʣʦʩʴ ʚʨʝʤʷ ʨʝʰʝʥʠʷ ʦʜʥʦʡ ʟʘʜʘʯʠ ʩ ʟʘʜʘʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʠʩʧʦʣʴʟʫʝʤʳʭ ʘʵʨʦʜʨʦʤʦʚ. ʏʪʦ-

ʙʳ ʠʟʙʝʞʘʪʴ ʚʣʠʷʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʠ ʘʧʧʘʨʘʪʥʦʛʦ ʥʝʧʦʩʪʦʷʥʩʪʚʘ, ʵʢʩʧʝʨʠʤʝʥʪ ʧʦʚʪʦʨʷʣʩʷ ʜʣʷ ʢʘʞʜʦʡ 

ʨʘʟʤʝʨʥʦʩʪʠ ʧʨʠʤʝʨʥʦ 8000 ʨʘʟ. ʇʦʩʣʝ ʯʝʛʦ ʦʪʙʨʘʩʳʚʘʣʠʩʴ ʠʟʤʝʨʝʥʠʷ ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʪ ʩʨʝʜʥʝʛʦ ʙʦ-

ʣʝʝ ʯʝʤ ʚ 20 ʨʘʟ. ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʝʥʠʷ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ʘʣʛʦʨʠʪʤʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʜʝʨʝʚʘ ʨʝʰʝʥʠʡ ʠ ʩʠʤʧʣʝʢʩ-ʤʝʪʦʜʘ 

 

ʂʦʣʠʯʝʩʪʚʦ ʘʵʨʦ-

ʜʨʦʤʦʚ 

ʉʠʤʧʣʝʢʩ-ʤʝʪʦʜ ɼʝʨʝʚʦ ʨʝʰʝʥʠʡ ʇʨʠʨʦʩʪ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ 

1 2(160 2)·10°  ʪʘʢʪʦʚ 272 1°  ʪʘʢʪʦʚ ʚ 59 ʨʘʟ 

2 2(186 2)·10°  ʪʘʢʪʦʚ 296 1°  ʪʘʢʪʦʚ ʚ 63 ʨʘʟʘ 

3 2(196 2)·10°  ʪʘʢʪʦʚ 298 1° ʪʘʢʪʦʚ ʚ 66 ʨʘʟ 

4 2(212 2)·10°  ʪʘʢʪʦʚ 308 1°  ʪʘʢʪʦʚ ʚ 69 ʨʘʟ 

5 2(266 2)·10°  ʪʘʢʪʦʚ 315 1°  ʪʘʢʪʦʚ ʚ 84 ʨʘʟʘ 

6 2(281 2)·10°  ʪʘʢʪʦʚ 320 1°  ʪʘʢʪʦʚ ʚ 88 ʨʘʟ 

7 2(279 3)·10°  ʪʘʢʪʦʚ 326 1°  ʪʘʢʪʦʚ ʚ 86 ʨʘʟ 

8 2(268 3)·10°  ʪʘʢʪʦʚ 332 2°  ʪʘʢʪʦʚ ʚ 81 ʨʘʟ 

9 2(261 3)·10°  ʪʘʢʪʦʚ 339 1°  ʪʘʢʪʦʚ ʚ 77 ʨʘʟ 

10 2(364 5)·10°  ʪʘʢʪʦʚ 345 2°  ʪʘʢʪʦʚ. ʚ 105 ʨʘʟ 

 

ʇʦ ʜʘʥʥʳʤ ʠʟ ʪʘʙʣʠʮʳ 1 ʙʳʣ ʧʦʩʪʨʦʝʥ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʠʨʦʩʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʪ ʢʦʣʠ-

ʯʝʩʪʚʘ ʘʵʨʦʜʨʦʤʦʚ. 
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ʈʠʩ. 2. ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʠʨʦʩʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʘʵʨʦʜʨʦʤʦʚ 

 

ʀʟ ʛʨʘʬʠʢʘ ʠ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʘʣʛʦʨʠʪʤʘ ʠʩʧʦʣʴʟʫʶʱʝʛʦ ʜʝʨʝʚʦ ʨʝʰʝʥʠʡ ʙʦʣʝʝ 

ʧʨʝʜʩʢʘʟʫʝʤʦ, ʯʝʤ ʘʣʛʦʨʠʪʤʘ ʠʩʧʦʣʴʟʫʶʱʝʛʦ ʩʠʤʧʣʝʢʩ-ʤʝʪʦʜ. ʂʨʦʤʝ ʪʦʛʦ, ʘʣʛʦʨʠʪʤ ʠʩʧʦʣʴʟʫʶʱʠʡ 

ʜʝʨʝʚʦ ʨʝʰʝʥʠʡ ʨʘʙʦʪʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʳʩʪʨʝʝ, ʯʝʤ ʘʣʛʦʨʠʪʤ ʠʩʧʦʣʴʟʫʶʱʠʡ ʩʠʤʧʣʝʢʩ-ʤʝʪʦʜ: ʩʨʝʜʥʠʡ 

ʧʨʠʨʦʩʪ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ʩʦʩʪʘʚʠʣ: 78 ʨʘʟ. 

 

ʃʠʪʝʨʘʪʫʨʘ 
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// ʊʝʟʠʩʳ ʜʦʢʣʘʜʦʚ XX ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʝʤʠʥʘʨʘ çʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʟʘʜʘʯʘʭ ʫʧʨʘʚʣʝʥʠʷ, ʘʚʪʦʤʘʪʠʢʠ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠè. ʄ. : ʀʟʜ-ʚʦ ʇɻʋ. 2011. ʉ. 321ï322. 

7. ʂʘʩʧʝʨʩʢʠ ʂ. ʊʝʭʥʠʢʘ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤ. ʕʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʤʷʪʠ. ʉʇʙ.: ɹʍɺ-

ʇʝʪʝʨʙʫʨʛ. 2003. 464 ʩ. 
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; ;

; ;

 

ɺʚʝʜʝʥʠʝ 

 

ʉʦʚʨʝʤʝʥʥʘʷ ʪʝʦʨʠʷ ʢʦʜʦʚ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʘʧʧʘʨʘʪʝ ʚʳʩʰʝʡ ʘʣʛʝʙʨʳ. ʂʦʜ ʷʚʣʷʝʪʩʷ 

ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ, ʢʦʪʦʨʘʷ ʧʦʜʯʠʥʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʨʘʚʠʣʘʤ ʠ ʟʘʢʦʥʘʤ. ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ 

ʠʟ ʥʠʭ ʚʝʨʥʳ ʪʝ ʞʝ ʟʘʢʦʥʳ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʠʤʳ ʢ ʦʙʳʯʥʳʤ ʯʠʩʣʦʚʳʤ ʩʠʩʪʝʤʘʤ. ʉʪʨʫʢʪʫʨʥʳʝ ʟʘʢʦʥʦ-

ʤʝʨʥʦʩʪʠ ʚ ʩʪʨʦʝʥʠʠ ʢʦʜʦʚ ʞʝʣʘʪʝʣʴʥʳ ʧʦ ʜʚʫʤ ʧʨʠʯʠʥʘʤ. ɺʦ-ʧʝʨʚʳʭ, ʦʥʠ ʦʙʣʝʛʯʘʶʪ ʠʟʫʯʝʥʠʝ ʨʘʟ-

ʣʠʯʥʳʭ ʩʚʦʡʩʪʚ ʢʦʜʦʚ. ɺo-ʚʪʦʨʳʭ, ʯʪʦ ʜʘʞʝ ʙʦʣʝʝ ʚʘʞʥʦ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʴʥʦʛʦ ʚʦ-

ʧʣʦʱʝʥʠʷ ʪʘʢʠʭ ʢʦʜʦʚ. 

 

ʂʦʜʠʨʦʚʘʥʠʝ ʢʘʢ ʩʧʦʩʦʙ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤ ʩʚʷʟʠ 

 

ɺ ʪʝʣʝʤʝʪʨʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʧʨʠʤʝʥʷʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʘʷ ʧʝʨʝʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʤʥʦʞʝʩʪʚʘ ʜʘʪ-

ʯʠʢʦʚ. ʇʨʠ ʮʠʬʨʦʚʳʭ ʤʝʪʦʜʘʭ ʧʝʨʝʜʘʯʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʨʝʤʝʥʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʢʘʥʘʣʦʚ. ʇʨʦʠʟʚʦʜʠʪʩʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʦʧʨʦʩ ʜʘʪʯʠʢʦʚ. ʏʘʩʪʦʪʘ F0 ʠ ʧʝʨʠʦʜ T0 ʦʧʨʦʩʘ ʦʜʥʦʛʦ ʜʘʪʯʠʢʘ ʩʚʷʟʘʥʳ ʩʦʦʪʥʦʰʝ-

ʥʠʝʤ 

 
0

0

1
T

F
=

. (1) 

ʏʘʩʪʦʪʘ F0 ʚʳʙʠʨʘʝʪʩʷ ʠʟ ʫʩʣʦʚʠʷ 

 
0 ʚ2 ,F F²  (2) 

ʛʜʝ Fʚ ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʚ ʩʧʝʢʪʨʝ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ ʜʘʪʯʠʢʘ. ɽʩʣʠ ʯʠʩʣʦ ʢʘʥʘʣʴʥʳʭ ʠʥ-

ʪʝʨʚʘʣʦʚ n, ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦʤ ʜʘʪʯʠʢʦʚ ʠ ʠʤʧʫʣʴʩʦʚ ʜʣʷ ʢʘʣʠʙʨʦʚʢʠ ʠ ʩʠʥʭʨʦʥʠʟʘʮʠʠ, 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʢʘʥʘʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʨʘʚʥʘ 

 0 1

2
k

ʚ

T
T

n n F
= ¢

 (3) 

ʊʘʢʫʶ ʞʝ ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʤʝʝʪ ʠ ʩʠʛʥʘʣ ɸʀʄ. ʇʨʠ ʢʦʜʦ-ʠʤʧʫʣʴʩʥʦʡ ʤʦʜʫʣʷʮʠʠ ʜʣʠʪʝʣʴʥʦʩʪʴ ʩʠʛ-

ʥʘʣʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʜʚʦʠʯʥʦʤʫ ʢʦʜʦʚʦʤʫ ʩʠʤʚʦʣʫ, ʚʳʯʠʩʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

2

1 1

2 2 log

k
ʩ

ʚ ʚ
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k kn F nF L
= = =

. (4) 
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ɺʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʦʯʥʦʩʪʠ ʧʨʠʝʤʘ ʜʚʦʠʯʥʦʛʦ ʩʠʤʚʦʣʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 
0 0

0

1
  1 ( )

2

c cPT
P ʌ

Ng

è ø
= -é ù
ê ú

, (5) 

ʛʜʝ 1g=  ʧʨʠ ʬʘʟʦʚʦʡ ʤʦʜʫʣʷʮʠʠ, 2g=  ʧʨʠ ʯʘʩʪʦʪʥʦʡ ʤʦʜʫʣʷʮʠʠ, 
2

0

0

2
( )

x

ʌ x e ddl l
p

-= ñ - ʬʫʥʢ-

ʮʠʷ ʦʰʠʙʦʢ, 
cP- ʩʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ, 0N

 
- ʩʧʝʢʪʨʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʤʦʱʥʦʩʪʠ 

ʰʫʤʘ. ʇʦʜʩʪʘʚʣʷʷ ʬʦʨʤʫʣʫ (4) ʚ ʚʳʨʘʞʝʥʠʝ (5) ʜʣʷ 
cT , ʧʦʣʫʯʘʝʤ:  
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1
1 ( )

2 2 log

c

ʚ

P
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N nF Lg

è ø
= -é ù
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. (6) 

ɺʚʝʜʝʤ ʦʪʥʦʰʝʥʠʝ c c

ʰ o ʚʚʭ

P P

P N nF

å õ
=æ ö

ç ÷
, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʦʪʥʦʰʝʥʠʝʤ ʩʠʛʥʘʣ/ʰʫʤ ʥʘ ʚʭʦʜʝ ʧʨʠʝʤ-

ʥʠʢʘ ʚ ʧʦʣʦʩʝ ʤʦʜʫʣʠʨʫʶʱʝʛʦ ʤʥʦʛʦʢʘʥʘʣʴʥʦʛʦ ʩʠʛʥʘʣʘ. ʀʟ ʬʦʨʤʫʣʳ (6) ʥʘʭʦʜʠʤ:  
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1 1
1 ( )

2 2 log

c

ʰ ʚʭ
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é ù= - æ ö
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. (7) 

ʀʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʫ (7), ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ c

ʰ ʚʭ

P

P

å õ
æ ö
ç ÷

 ʠ 

ʯʠʩʣʘ ʫʨʦʚʥʝʡ ʢʚʘʥʪʦʚʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʠʤ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪʥʦʰʝʥʠʷ c

ʰ ʚʳʭ

P

P

å õ
æ ö
ç ÷

 ʦʪ ʦʪʥʦʰʝʥʠʷ 

c

ʰ ʚʭ

P

P

å õ
æ ö
ç ÷

 ʠ ʯʠʩʣʘ ʫʨʦʚʥʝʡ ʢʚʘʥʪʦʚʘʥʠʷ. ɻʨʘʬʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʟʥʘʯʝʥʠʡ 1,2,...,6k=  ʠ ʩʠʛʥʘʣʦʚ 

ʬʘʟʦʚʦʡ ʠ ʯʘʩʪʦʪʥʦʡ ʤʦʜʫʣʷʮʠʠ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ.1.  

 

 
ʈʠʩ. 1. ɻʨʘʬʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʩʠʛʥʘʣʦʚ ʌʄ ʠ ʏʄ. 
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ʇʫʥʢʪʠʨʥʳʤʠ ʣʠʥʠʷʤʠ ʦʙʦʟʥʘʯʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʠ ʯʘʩʪʦʪʥʦʡ ʤʦʜʫʣʷʮʠʠ (ʏʄ), ʥʝʧʨʝʨʳʚʥʳʤʠ ï 

ʧʨʠ ʬʘʟʦʚʦʡ ʤʦʜʫʣʷʮʠʠ (ʌʄ). 

ɺʠʜʥʦ, ʯʪʦ ʧʨʠ ʟʘʜʘʥʥʦʤ ʦʪʥʦʰʝʥʠʠ c

ʰ ʚʭ

P

P

å õ
æ ö
ç ÷

 ʩʫʱʝʩʪʚʫʝʪ ʦʧʪʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ L. ɽʩʣʠ ʟʥʘʯʝʥʠʝ 

L  ʚʳʙʠʨʘʝʪʩʷ ʩʣʠʰʢʦʤ ʙʦʣʴʰʠʤ, ʪʦ ʦʪʥʦʰʝʥʠʝc

ʰ ʚʳʭ

P

P

å õ
æ ö
ç ÷

 ʫʭʫʜʰʘʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʫʤʝʥʴʰʘʝʪ-

ʩʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʩʠʛʥʘʣʘ 
cT  ʠ ʚʦʟʨʘʩʪʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ 

0P . 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʝʩʣʠ ʚʳʙʨʘʪʴ ʩʣʠʰʢʦʤ ʤʘʣʦʝ ʟʥʘʯʝʥʠʝ L ʧʨʠ ʟʘʜʘʥʥʦʤ ʦʪʥʦʰʝʥʠʠ 
0

c

ʚ

P

N nF
, ʪʦ 

ʦʪʥʦʰʝʥʠʝ c

ʰ ʚʳʭ

P

P

å õ
æ ö
ç ÷

 ʫʤʝʥʴʰʘʝʪʩʷ ʠʟ-ʟʘ ʙʦʣʴʰʦʛʦ ʟʥʘʯʝʥʠʷ ʰʫʤʘ ʢʚʘʥʪʦʚʘʥʠʷ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʫʚʝʣʠ-

ʯʝʥʠʝ ʦʪʥʦʰʝʥʠʷ 

0

c

ʚ

P

N nF
 ʚʳʰʝ ʥʝʢʦʪʦʨʦʛʦ ʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʟʘʚʠʩʠʪ ʦʪ ʚʝʣʠʯʠʥʳ L, ʧʨʠʚʦʜʠʪ ʢ ʧʦʢʘ-

ʟʘʪʝʣʴʥʦʤʫ ʫʣʫʯʰʝʥʠʶ c

ʰ ʚʳʭ

P

P

å õ
æ ö
ç ÷

, ʪʘʢ ʢʘʢ ʦʰʠʙʢʠ ʠʟ-ʟʘ ʢʚʘʥʪʦʚʘʥʠʷ ʦʩʪʘʶʪʩʷ ʧʦʩʪʦʷʥʥʳʤʠ, ʪʦʛʜʘ ʢʘʢ 

ʦʰʠʙʢʘ, ʚʳʟʳʚʘʝʤʘʷ ʰʫʤʦʤ, ʩʪʘʥʦʚʠʪʩʷ ʫʞʝ ʧʨʝʥʝʙʨʝʞʠʤʦ ʤʘʣʦʡ. 

ʀʟ ʛʨʘʬʠʢʦʚ ʥʘ ʨʠʩ.1 ʚʠʜʥʦ, ʯʪʦ ʦʪʥʦʰʝʥʠʝ c

ʰ ʚʳʭ

P

P

å õ
æ ö
ç ÷

=1000 (30 ʜɹ) ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʠ L=32 ʠ ʦʪ-

ʥʦʰʝʥʠʝ c

ʰ ʚʭ

P

P

å õ
æ ö
ç ÷

=100. ʀʩʧʦʣʴʟʦʚʘʥʠʝ L=256 ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ c

ʰ ʚʭ

P

P

å õ
æ ö
ç ÷

=200. ʇʨʠ ʥʳʥʝʰʥʝʤ ʨʘʟʚʠ-

ʪʠʠ ʥʘʫʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʦʡ ʵʥʝʨʛʝʪʠʢʠ ʷʚʣʷʝʪʩʷ ʩʣʠʰʢʦʤ ʙʦʣʴʰʠʤ. 

ʀʟʚʝʩʪʥʦ [1], ʯʪʦ ʦʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤ ʧʝʨʝʜʘʯʠ 

ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ. ʍʦʪʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʢʦʜʠ-

ʨʦʚʘʥʠʷ ʦʯʝʥʴ ʥʝʧʦʭʦʞʠ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʠ ʦʩʥʦʚʘʥʳ ʥʘ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʪʝʦʨʠʷʭ, ʠʤ ʧʨʠ-

ʩʫʱʠ ʪʨʠ ʦʙʱʠʭ ʩʚʦʡʩʪʚʘ. ʇʝʨʚʦʝ, ʦʙʲʝʜʠʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʤʚʦʣʦʚ ʚ ʙʣʦʢʠ. ɺʪʦʨʦʝ, ʜʦʙʘʚʣʝ-

ʥʠʝ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʩʠʤʚʦʣʘʤ ʠʟʙʳʪʦʯʥʳʭ ʩʠʤʚʦʣʦʚ. ʊʨʝʪʴʠʤ ʩʚʦʡʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʩʚʷʟʝʡ ʤʝʞʜʫ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʠ ʠʟʙʳʪʦʯʥʳʤʠ ʩʠʤʚʦʣʘʤʠ. 

ɺ ʪʝʣʝʤʝʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ c ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ɸʀʄ-ʂʀʄ ʥʘʜʦ ʚʟʷʪʴ k ʚʳʙʦʨʦʢ ʚʠʜʝʦʩʠʛʥʘʣʘ. 

ʇʨʠ L ʫʨʦʚʥʷʭ ʢʚʘʥʪʦʚʘʥʠʷ ʟʥʘʯʝʥʠʡ ʩʠʛʥʘʣʘ (m=L) ʠʤʝʝʪʩʷ 
kL  ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʙʣʦʢʘ. ɺ ʩʣʫʯʘʝ 

8256 2L= =  ʢʘʞʜʦʝ ʟʥʘʯʝʥʠʝ ʚʳʙʦʨʢʠ ʟʘʧʠʩʳʚʘʝʪʩʷ ʜʚʦʠʯʥʦʡ ʢʦʜʦʚʦʡ ʢʦʤʙʠʥʘʮʠʝʡ ʠʟ 8 ʨʘʟʨʷʜʦʚ, ʧʦ-

ʵʪʦʤʫ 
82k kL = . ɽʩʣʠ ʢʦʜʦʚʳʝ ʢʦʤʙʠʥʘʮʠʠ ʠʟ 8 ʩʠʤʚʦʣʦʚ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʠʤʚʦʣʳ ʢʦʜʘ ʩ ʦʩʥʦʚʘʥʠʝʤ 

82m= , ʪʦ k kL m= . 

ʊʘʢ ʢʘʢ ʚʳʙʦʨʢʠ ʧʝʨʝʜʘʶʪʩʷ ʚ ʪʝʯʝʥʠʝ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ 
0 1

2
k

ʚ

T
T

n n F
= = , ʪʦ ʙʣʦʢ ʠʟ k ʚʳʙʦʨʦʢ 

ʠʤʝʝʪ ʜʣʠʪʝʣʴʥʦʩʪʴ kT kT= . ʇʦʵʪʦʤʫ ʩʢʦʨʦʩʪʴ ʧʦʩʪʫʧʣʝʥʠʷ ʜʘʥʥʳʭ 

 2 2

k

ʠ

k k

log L log L
V

kT T
= =  (8) 

ʇʨʠ ʧʦʣʫʯʝʥʠʠ ʬʦʨʤʫʣʳ (8) ʧʨʠʥʷʪʦ, ʯʪʦ ʚʩʝ ʢʦʤʙʠʥʘʮʠʠ ʚʳʙʦʨʦʢ ʨʘʚʥʦʚʝʨʦʷʪʥʳ, ʪʦʛʜʘ ʢʦʣʠʯʝ-

ʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ ʚ ʥʠʭ ʨʘʚʥʦ ʵʥʪʨʦʧʠʠ k

2H log L=  ʢʦʪʦʨʦʝ ʧʝʨʝʜʘʝʪʩʷ ʟʘ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ 
kT kT= . 

ʀʟ ʪʝʦʨʝʤʳ ʐʝʥʥʦʥʘ ʜʣʷ ʢʘʥʘʣʘ ʩ ʧʦʤʝʭʘʤʠ ʠʟʚʝʩʪʥʦ [2], ʯʪʦ ʧʨʠ ʠV C< , ʛʜʝ ʉ ï ʧʨʦʧʫʩʢʥʘʷ ʩʧʦ-

ʩʦʙʥʦʩʪʴ ʢʘʥʘʣʘ, ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʧʨʦʠʟʚʦʣʴʥʦ ʤʘʣʦʡ ʚʳʙʦʨʦʤ ʥʘʜʣʝʞʘʱʝʛʦ ʢʦʜʠ-

ʨʦʚʘʥʠʷ. 
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ʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʥʝʧʨʝʨʳʚʥʦʛʦ ʢʘʥʘʣʘ ʩʚʷʟʠ ʠʤʝʝʪ ʚʠʜ:  

 
2(1 / )c c ʰC F log P P= + , (1.9) 

ʛʜʝ 
cF ï ʧʦʣʦʩʘ ʧʨʦʧʫʩʢʘʥʠʷ, ʘ ( )/c ʰP P  ï ʦʪʥʦʰʝʥʠʝ ʤʦʱʥʦʩʪʝʡ ʩʠʛʥʘʣʘ ʠ ʰʫʤʘ ʚ ʢʘʥʘʣʝ. B [1] 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ cF ­¤ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʪʨʝʤʠʪʩʷ ʢ ʧʨʝʜʝʣʫ 

 

0ln2

cP
C

N
¤=

. (10) 

ɺ ʩʣʫʯʘʝ 

 
nV C¤<  (11) 

ʠ ʥʝʦʛʨʘʥʠʯʝʥʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʯʠʩʣʘ ʢʦʜʦʚʳʭ ʢʦʤʙʠʥʘʮʠʡ 
nL  ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ 

0P  ʩʪʨʝʤʠʪʩʷ  

ʢ ʥʫʣʶ. ʊʦʛʜʘ, ʦʪʥʦʰʝʥʠʝ ( / )c ʰ ʚʳʭP P  ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʟʥʘʯʝʥʠʶ 
2L . 

C ʫʯʝʪʦʤ ʬʦʨʤʫʣ (8) ʠ (10) ʫʩʣʦʚʠʝ (11) ʟʘʧʠʰʝʤ ʚ ʚʠʜʝ:  

 2

0 2

c

k

log L P

T N ln
¢

. (12) 

ʀʟ (12) ʧʨʠ 
1

2
k

ʚ

T
n F
= , ʧʦʣʫʯʘʝʤ:  

 
2

02 n 2

c

ʚ

P
log L

N F ln
< , (13) 

ʦʪʢʫʜʘ 

 

02 n

c

ʚ

P
lnL

N F
< . (14) 

ɺ ʧʨʝʜʝʣʴʥʦʤ ʩʣʫʯʘʝ:  

 02 n

c

ʚ

P

N F
L e= . (15) 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣ/ʰʫʤ 

 0n
( / )

c

ʚ

P

N F

c ʰ ʚʳʭP P e= .  

ʅʘ ʨʠʩ. 1 ʧʦʢʘʟʘʥʘ ʢʨʠʚʘʷ ʟʘʚʠʩʠʤʦʩʪʠ:  

 0n( / ) [( / ) ]
c

ʚ

P

N F

c ʰ ʚʳʭ c ʰ ʚʭP P f P P e= = .  

ʀʟ ʵʪʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʚʠʜʥʦ, ʯʪʦ ʦʪʥʦʰʝʥʠʝ 
3( / ) 10 30 c ʰ ʚʳʭP P ʜɹ= ­  ʧʦʣʫʯʘʝʪʩʷ ʧʨʠ ʟʥʘʯʝʥʠʠ 

 

0

( / ) 5 6
n

c
c ʰ ʚʭ

ʚ

P
P P

N F
= = ·,  

ʯʪʦ ʥʘ ʧʦʨʷʜʦʢ ʤʝʥʴʰʝ ʟʥʘʯʝʥʠʷ ( / )c ʰ ʚʭP P  ʧʨʠ ɸʀʄ-ɺʀʄ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʤʝ-

ʭʦʫʩʪʦʡʯʠʚʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʝʪʠʢʠ ʚ ʨʘʜʠʦʣʠʥʠʠ 

ʙʦʨʪ-ʟʝʤʣʷ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʢʦʩʤʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʥʘʠʙʦʣʝʝ 

ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʣʠʰʴ ʥʝʩʣʦʞʥʳʝ ʩʧʦʩʦʙʳ ʢʦʜʠʨʦʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʧʨʦʚʝʨʢʘ ʥʘ ʯʝʪ-

ʥʦʩʪʴ, ʢʦʜʳ ʍʝʤʤʠʥʛʘ, ʧʨʦʩʪʝʡʰʠʝ ʮʠʢʣʠʯʝʩʢʠʝ ʢʦʜʳ ʠ ʪ.ʧ. 

ʆʜʥʘʢʦ ʪʨʝʙʦʚʘʥʠʷ ʢ ʘʣʛʦʨʠʪʤʘʤ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ ʚ ʩʧʫʪʥʠʢʦʚʳʭ ʢʘʥʘʣʘʭ ʥʝʧʨʝʨʳʚʥʦ ʨʘʩʪʫʪ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʢʦʥʩʫʣʴʪʘʪʠʚʥʳʤ ʢʦʤʠʪʝʪʦʤ ʧʦ ʩʠʩʪʝʤʘʤ ʢʦʩʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

(CCSDS) ʨʘʟʨʘʙʦʪʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʤʦʱʥʳʭ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʳʭ ʢʦʜʦʚ ʚ ʢʦʩʤʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤʘʭ, ʜʣʷ ʢʦʪʦʨʳʭ ʜʝʢʦʜʠʨʦʚʘʥʠʝ ʩ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ, ʙʣʠʟʢʦ ʢ ʦʧʪʠʤʘʣʴʥʦʡ ʧʦ ʵʥʝʨʛʝʪʠʢʝ ʢʘʥʘ-

ʣʘʤ, ʨʝʘʣʠʟʫʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʦʩʪʦ. 

ɼʣʷ ʧʝʨʝʜʘʯʠ ʊʄʀ CCSDS ʨʝʢʦʤʝʥʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʚʘ ʚʠʜʘ ʢʦʜʠʨʦʚʘʥʠʷ: ʩʚʝʨʭʪʦʯʥʳʝ ʢʦʜʳ  

ʠ ʢʦʜʳ ʈʠʜʘ-ʉʦʣʦʤʦʥʘ. ʋʢʘʟʘʥʥʳʝ ʢʦʜʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʢ ʦʪʜʝʣʴʥʦ, ʪʘʢ ʠ ʚ ʨʘʟʣʠʯʥʳʭ 
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ʢʦʤʙʠʥʘʮʠʷʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʢʦʥʢʨʝʪʥʦʤʫ ʢʘʥʘʣʫ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘ-

ʮʠʠ. 

ʂʦʜʳ ʈʠʜʘ-ʉʦʣʦʤʦʥʘ ʦʙʨʘʟʫʶʪʩʷ ʧʦʨʦʞʜʘʶʱʠʤ ʤʥʦʛʦʯʣʝʥʦʤ, ʢʦʪʦʨʳʡ ʩʦʟʜʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʤʠ-

ʥʠʤʘʣʴʥʳʭ ʤʥʦʛʦʯʣʝʥʦʚ ( ) ( )i
i

m x x a= - . ʂʦʜ ʈʠʜʘ-ʉʦʣʦʤʦʥʘ ʷʚʣʷʝʪʩʷ ʥʝ ʜʚʦʠʯʥʳʤ ʢʦʜʦʤ, ʘ ʢʦʜʦʤ  

ʩ ʦʩʥʦʚʘʥʠʝʤ m>2. 

ʇʦʩʢʦʣʴʢʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʢ ʤʥʦʛʦʦʩʥʦʚʥʳʤ ʢʦʜʘʤ, ʨʘʩʩʤʦʪʨʠʤ ʢʦʜ 

ʈʠʜʘ-ʉʦʣʦʤʦʥʘ. 

ʂʦʜʳ ʈʠʜʘ-ʉʦʣʦʤʦʥʘ ʷʚʣʷʝʪʩʷ ʮʠʢʣʠʯʝʩʢʠʤ ʢʦʜʦʤ. ɼʣʷ ʧʝʨʝʜʘʯʠ ʊʄʀ CCSDS ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʧʨʠʤʝʥʷʪʴ ʢʦʜ ʈʠʜʘ-ʉʦʣʦʤʦʥʘ, ʧʦʩʪʨʦʝʥʥʳʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʤʝʥʪʦʚ ʧʦʣʷ ɻʘʣʫʘ 
8(2 ).GF  ʕʣʝʤʝʥ-

ʪʳ ʧʦʣʷ ʩʪʨʦʷʪʩʷ ʧʦ ʥʝʧʨʠʚʦʜʠʤʦʤʫ ʤʥʦʛʦʯʣʝʥʫ () 2 3 4 81f x x x x x= + + + +. 

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʜ ʈʠʜʘ-ʉʦʣʦʤʦʥʘ (235,233) ʩ ʢʦʜʦʚʳʤ ʨʘʩʩʪʦʷʥʠʝʤ d=7, ʠʩʧʨʘʚʣ̫-

ʶʱʠʡ t=8 ʦʰʠʙʦʢ. ʂʦʨʥʷʤʠ ʧʦʨʦʞʜʘʶʱʝʛʦ ʤʥʦʛʦʯʣʝʥʘ ʜʦʣʞʥʳ ʙʳʪʴ ʵʣʝʤʝʥʪʳ: 

 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16,,   ,   ,   , ,  ,   , , , , , , , ,a a a a a a a a a a a a a a a a.  

ʇʦʨʦʞʜʘʶʱʠʡ ʤʥʦʛʦʯʣʝʥ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʚʠʜʝ 
 ()( )( )( )( )( )( )( )( )2 3 4 5 6 7 8g x x x x x x x x xa a a a a a a a= - - - - - - - -  

 ( )( )( )( )( )( )( )( )9 10 11 12 13 14 15 16.x x x x x x x xa a a a a a a a- - - - - - - -  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʭʦʜʠʤ ʧʦʨʦʞʜʘʶʱʠʡ ʤʥʦʛʦʯʣʝʥ 

 ()( )( )8 109 36 8 117 100g x x x x xa a a a= + + + + =  

 136 29 226 2 106 8 121 9 16.   x x x x xa a a a a= + + + + +  

ʀʩʧʦʣʴʟʫʷ ʧʦʨʦʞʜʘʶʱʠʡ ʤʥʦʛʦʯʣʝʥ [1], ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʧʦʨʦʞʜʘʶʱʫʶ ʤʘʪʨʠʮʫ. ʇʨʠ ʙʦʣʴʰʦʤ 

ʟʥʘʯʝʥʠʠ ʜʣʠʥʳ ʙʣʦʢʘ ʧʨʠʤʝʥʷʪʴ ʤʘʪʨʠʮʫ ʜʣʷ ʢʦʜʠʨʦʚʘʥʠʷ ʩʣʦʞʥʦ. ʋʜʦʙʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʜʠʨʫʶ-

ʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʩ ʜʝʣʝʥʠʝʤ ʥʘ ʧʦʨʦʞʜʘʶʱʠʡ ʤʥʦʛʦʯʣʝʥ. ʕʪʦʪ ʩʧʦʩʦʙ ʦʩʥʦʚʘʥ ʥʘ ʟʘʧʠʩʠ ʤʥʦʛʦʯʣʝʥʘ  

 ( ) ( ) ( ) ( ),q x g x p x r x= +   

ʛʜʝ q(x) ï ʜʝʣʠʤʦʝ, g(x) ï ʜʝʣʠʪʝʣʴ, p(x) ï ʯʘʩʪʥʦʝ, r(x) ï ʦʩʪʘʪʦʢ. ʀʟ ʵʪʦʡ ʬʦʨʤʫʣʳ ʥʘʭʦʜʠʤ  

 ( ) ( ) ( ) ( ).q x r x g x p x+ =   

ʊʘʢ ʢʘʢ g(x)p(x) ʷʚʣʷʝʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʢʦʜʦʚʦʡ ʢʦʤʙʠʥʘʮʠʠ, ʪʦ ʣʝʚʘʷ ʯʘʩʪʴ ʨʘʚʝʥʩʪʚʘ ʤʦʞʝʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʝʝ ʧʦʣʫʯʝʥʠʷ. ʇʦʣʠʥʦʤ q(x) ʥʘʭʦʜʠʪʩʷ ʫʤʥʦʞʝʥʠʝʤ ʤʥʦʛʦʯʣʝʥʘ, ʦʪʦʙʨʘʞʘʶʱʝ-

ʛʦ ʙʣʦʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʤʚʦʣʦʚ, ʥʘ : q(x)=c(x) , ʛʜʝ c(x) ï ʚʝʢʪʦʨ ʩʦʦʙʱʝʥʠʷ. 

 

 
 

ʈʠʩ. 2. ʉʭʝʤʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʠʛʥʘʣʘ ʌʄ ʚ ʜʚʦʠʯʥʳʝ ʩʠʤʚʦʣʳ 

 

ʉ ʚʳʭʦʜʘ ʢʦʜʠʨʫʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ()V x  ʧʦʩʪʫʧʘʝʪ ʥʘ ʤʦʜʫʣʷʪʦʨ. ɺ ʤʦʜʫʣʷʪʦ-

ʨʝ ʩ ʧʦʤʦʱʴʶ ʌʄ ʢʦʜʦʚʳʝ ʢʦʤʙʠʥʘʮʠʠ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʩʠʛʥʘʣʳ. ɺ ʥʘʟʝʤʥʦʡ ʧʨʠʝʤʥʦ-

ʨʝʛʠʩʪʨʠʨʫʶʱʝʡ ʩʪʘʥʮʠʠ (ʅʇʈʉ) ʧʦʩʣʝ ʫʩʠʣʝʥʠʷ ʩʠʛʥʘʣʘ ʜʝʤʦʜʫʣʷʪʦʨ ʧʨʝʦʙʨʘʟʫʝʪ ʩʠʛʥʘʣ ʌʄ ʚ ʜʚʦ-

ʠʯʥʳʝ ʩʠʤʚʦʣʳ, ʧʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʷʪ ʦʰʠʙʢʠ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 
0P. ʆʪʩʫʪʩʪʚʠʝ ʦʰʠʙʢʠ ʚ ʧʨʠʥʷʪʠʠ ʙʘʡ-

ʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ:  
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ʛʜʝ q0 ï ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʘʚʠʣʴʥʦʛʦ ʧʨʠʝʤʘ ʜʚʦʠʯʥʦʛʦ ʩʠʤʚʦʣʘ.  
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʢʠ ʚ ʜʝʢʦʜʝʨʝ ʢʦʜʘ ʈʠʜʘ-ʉʦʣʦʤʦʥʘ ʠʩʧʨʘʚʣʷʶʪʩʷ ʦʰʠʙʢʠ ʢʨʘʪʥʦʩʪʴʶ ʜʦ t=8. 
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ʛʜʝ K ï ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʤʚʦʣʦʚ ʚ ʵʣʝʤʝʥʪʝ ʧʦʣʷ ( )82GF .  
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ʇʦ ʢʘʥʘʣʫ ʩ ʥʠʟʢʦʡ ʵʥʝʨʛʝʪʠʢʦʡ (ʩ p0=0,1) ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʧʝʨʝʜʘʯʠ ʊʄʀ, ʦʧʨʝʜʝʣʷʝʤʦʝ 

ʪʦʣʴʢʦ ʰʫʤʘʤʠ ʢʚʘʥʪʦʚʘʥʠʷ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʚʳʰʝʥʠʝ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ 

ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʦʙʣʝʤ ʪʝʦʨʠʠ ʠ ʪʝʭʥʠʢʠ ʩʚʷʟʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʷʚʠʣʠʩʴ ʩʠʩʪʝʤʳ ʩʚʷʟʠ,  

ʚ ʢʦʪʦʨʳʭ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʠ ʯʘʩʪʦʪʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʙʣʠʞʘʶʪʩʷ  

ʢ ʧʨʝʜʝʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ. ʈʝʘʣʠʟʘʮʠʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ  

ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʚʠʜʦʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʢʦʪʦʨʳʤ ʧʦʜʚʝʨʛʘʶʪʩʷ ʧʝʨʝʜʘʚʘʝʤʳʝ ʩʦʦʙʱʝʥʠʷ ʠ ʩʠʛʥʘʣʳ. 
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