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ɺ.ɸ. ɿʫʝʚ, ʅ.ʄ. ʉʝʤʝʥʦʚʘ
 
 

 

ʇʈʆɻʅʆɿʀʈʆɺɸʅʀɽ ʉʆʇʈʆʊʀɺʃɽʅʀʗ ʇʃɸʊʌʆʈʄ ʅɸ ɺʆɿɼʋʐʅʆʁ 

ʇʆɼʋʐʂɽ ɺ ʇʆʃɽ ʄɽʃʂʆɹʀʊʆɻʆ ʃʔɼɸ 

 

ʅʠʞʝʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʈ.ɽ. ɸʣʝʢʩʝʝʚʘ 

 
ʈʘʩʩʤʦʪʨʝʥʘ ʟʘʜʘʯʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʣʘʪʬʦʨʤʳ ʥʘ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʝ ʩ ʙʠʪʳʤ ʣʴʜʦʤ. ʇʨʠʚʝʜʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʚ ʰʫʛʝ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʜʦʚʳʝ ʫʩʣʦʚʠʷ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʙʠʪʳʝ ʣʴʜʳ, ʣʝʜʦʢʦʣʴʥʦʝ ʩʫʜʥʦ ʥʘ ʚʦʟʜʫʰʥʦʡ ʧʦ-

ʜʫʰʢʝ, ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 
 

ʈʘʩʩʤʦʪʨʠʤ ʜʚʠʞʝʥʠʝ ʧʣʘʪʬʦʨʤʳ ʥʘ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʝ (ʇɺʇ) ʚ ʤʝʣʢʦʜʠʩʧʝʨʩʥʦʤ 

ʩʣʦʝ ʙʠʪʦʛʦ ʣʴʜʘ (ʰʫʛʝ). ɺ ʪʘʢʦʤ ʩʣʦʝ, ʩʦʩʪʦʷʱʠʤ ʠʟ ʫʧʣʦʪʥʝʥʥʦʛʦ ʩʥʝʛʘ ʠ ʤʝʣʢʦʙʠʪʦʛʦ ʣʴʜʘ, 

ʨʘʩʧʦʨʦʤ ʣʴʜʠʥ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʭ ʧʦʚʦʨʦʪʦʤ ʠ ʜʨʫʛʠʤʠ ʘʥʘʣʦʛʠʯʥʳʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤʠ, 

ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ. 

ɹʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʣʦʩʢʫʶ ʟʘʜʘʯʫ ʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʧʣʦʩʢʦʛʦ ʢʦʥʪʫʨʘ, 

ʩʦʩʪʘʚʣʝʥʥʫʶ ʠʟ ʥʦʩʦʚʦʡ ʠ ʢʦʨʤʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʛʠʙʢʦʛʦ ʦʛʨʘʞʜʝʥʠʷ (ɻʆ) ʠ ʧʦʜʢʫʧʦʣʴʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʩ ʙʠʪʳʤ ʣʴʜʦʤ. ɹʫʜʝʤ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʜʘʞʝ ʧʨʠ ʚʝʩʴʤʘ ʥʠʟʢʠʭ ʩʢʦʨʦʩʪʷʭ 

ʜʚʠʞʝʥʠʷ ʢʦʥʪʫʨʘ ʧʨʦʠʩʭʦʜʠʪ ʦʪʨʳʚ ʩʣʦʷ ʙʠʪʦʛʦ ʣʴʜʘ ʦʪ ʢʦʨʤʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ɻʆ. ʕʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʤʠ ʠ ʦʙʫʩʣʦʚʣʝʥʦ ʤʘʣʳʤʠ ʩʢʦʨʦʩʪʷʤʠ 

ʚʩʧʣʳʪʠʷ ʧʨʠʪʦʧʣʝʥʥʳʭ ʣʴʜʠʥ. ʊʘʢ, ʜʘʞʝ ʙʝʟ ʫʯʝʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ ʧʨʠʩʦʝʜʠʥʝʥʥʳʭ ʤʘʩʩ 

ʧʝʨʠʦʜ ʩʚʦʙʦʜʥʳʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ ʣʴʜʠʥ ʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢ ( )ghʊ ʚʣ /ɟɟ2p= , ʠ 

ʩʦʩʪʘʚʣʷʝʪ (0,85-1,9) ʩ ʧʨʠ ʪʦʣʱʠʥʘʭ ʣʴʜʘ (0,2-1,0) ʤ. 

ʇʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ɻʆ ʩʦ ʣʴʜʦʤ ʚʦʟʤʦʞʥʳ ʥʝʩʢʦʣʴʢʦ ʩʣʫʯʘʝʚ. ʈʘʩʩʤʦʪʨʠʤ ʣʠʰʴ ʜʚʘ 

ʛʨʘʥʠʯʥʳʭ ʠʟ ʥʠʭ. ʇʝʨʚʳʡ, ʧʦʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩ. 1, ʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʙʪʝʢʘʥʠʶ ɻʆ ʇɺʇ, 

ʚʪʦʨʦʡ (ʨʠʩ. 1, ʙ) ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʜʛʠʙʘʥʠʶ (ʩʣʦʤʫ) ɻʆ. ʇʨʝʥʝʙʨʝʛʘʷ ʛʠʙʢʦʩʪʴʶ ʤʘʪʝʨʠʘʣʘ 

ɻʆ ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʜʘʚʣʝʥʠʝ ʣʴʜʘ ʥʘ ɻʆ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʥʝ ʧʨʝʚʳʰʘʝʪ ʜʘʚʣʝʥʠʷ ʚ ɺʇ, ʚʦ 

ʚʪʦʨʦʤ ʧʨʝʚʳʰʘʝʪ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʚʝʩʴʤʘ ʥʠʟʢʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ, ʢʦʛʜʘ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʜʘʚʣʝʥʠʷ ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ, ʧʦʣʫʯʠʤ ʫʩʣʦʚʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʨʝʘʣʠʟʫʝʪʩʷ 

ʧʝʨʚʳʡ ʩʣʫʯʘʡ: 

 ( )ghʈ ʣʚ r-r>ɺʇ , (1) 

ʛʜʝ ɺʇʈ  - ʜʘʚʣʝʥʠʝ ʚ ɺʇ. 

 

 
 

ʈʠʩ. 1. ʂ ʩʭʝʤʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʇɺʇ ʩʦ ʣʴʜʦʤ 

                                                 
 
É ɿʫʝʚ ɺ.ɸ. , ʉʝʤʝʥʦʚʘ ʅ.ʄ., 2013. 
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ʈʘʩʩʤʦʪʨʠʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʦʙʘ ʩʣʫʯʘʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʇɺʇ ʩʦ ʣʴʜʦʤ. 

ɺ ʧʝʨʚʦʤ (ʨʠʩ. 2) ʧʦʣʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʇɺʇ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ: 

 ,ʜʩʪRRR +=  (2) 

ʛʜʝ ʩʪR  - ʩʪʘʪʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʧʨʠʪʘʧʣʠʚʘʥʠʝʤ ʯʘʩʪʠʮ 

ʣʴʜʘ, ʠʤʝʶʱʠʭ ʠʟʙʳʪʦʯʥʫʶ ʧʣʘʚʫʯʝʩʪʴ, ʠ ʪʨʝʥʠʝʤ ʯʘʩʪʠʮ ʠ ʛʠʙʢʦʝ ʦʛʨʘʞʜʝʥʠʝ (ɻʆ); ʜR  - 

ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. 

 

 
ʈʠʩ. 2. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʇɺʇ ʩ ʙʠʪʳʤ ʣʴʜʦʤ 

 

ʉʪʘʪʠʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʝʜʩʪʘʚʠʤ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ, ʩʚʷʟʘʥʥʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʥʦʩʦʚʦʡ ʠ ʙʦʢʦʚʦʡ ʚʝʪʚʷʤʠ ɻʆ. 

ɼʣʷ ʥʦʩʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʝʨʪʠʢʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʟʘʧʠʰʝʪʩʷ ʚ ʚʠʜʝ: 
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ʛʜʝ g(Z) ʫʛʦʣ ʥʘʢʣʦʥʘ ɻʆ ʢ ʛʦʨʠʟʦʥʪʫ; y, z ï ʢʦʦʨʜʠʥʘʪʳ; ʢ ï ʢʦʵʬʬʠʮʠʝʥʪ ʫʧʘʢʦʚʢʠ ʛʨʘʥʫʣ 
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=  ï ʛʣʫʙʠʥʘ ʚʦʟʜʫʰʥʦʡ ʚʧʘʜʠʥʳ. 

ɽʩʣʠ ʥʦʩʦʚʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ɻʆ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʘʷ ʩʦ ʣʴʜʦʤ, ʧʣʦʩʢʘʷ ʠ ʬʦʨʤʘ ɺʇ ʚ 

ʧʣʘʥʝ ʧʨʷʤʦʫʛʦʣʴʥʘʷ, ʪʦ ʧʦʣʫʯʠʤ 
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. (4) 

ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ 

 .tgg=zX  (5) 
 

ʅʦʨʤʘʣʴʥʘʷ ʩʠʣʘ 
 

 .cos/ g=zN  (6) 

ʉʠʣʘ ʪʨʝʥʠʷ ʙʠʪʦʛʦ ʣʴʜʘ ʦ ʧʦʚʝʨʭʥʦʩʪʴ ɻʆ: 

 ,cos/ g== fzfNF  (7) 


