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1 ɺʚʝʜʝʥʠʝ 

ʂʘʢ ʥʠ ʩʪʨʘʥʥʦ, ʥʦ ʚ ʘʨʩʝʥʘʣʝ ʩʪʘʥʜʘʨʪʥʳʭ ʩʨʝʜʩʪʚ ʤʘ-
ʪʝʤʘʪʠʯʝʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʜʣʷ ʦʧʠʩʘʥʠʷ ʙʘʥʢʦʚ ʥʝʪ çʟʘʛʦʪʦ-
ʚʦʢè, ʧʦʜʦʙʥʳʭ ʪʝʤ, ʢʦʪʦʨʳʝ ʠʤʝʶʪʩʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʦʪʨʝʙʠ-
ʪʝʣʝʡ, ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʪʦʚʘʨʥʳʭ ʠ ʬʠʥʘʥʩʦʚʳʭ ʨʳʥ-
ʢʦʚ.  ʂʘʢ ʚ ʵʢʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ 
(ʩʤ., ʥʘʧʨʠʤʝʨ, [8]), ʪʘʢ ʠ ʚ ʚʳʯʠʩʣʠʤʳʭ ʤʦʜʝʣʷʭ ʦʙʱʝʛʦ ʨʘʚ-
ʥʦʚʝʩʠʷ (CGE, ʩʤ., ʥʘʧʨʠʤʝʨ, [12]) ʨʝʟʫʣʴʪʘʪ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ ʦʙʳʯʥʦ ʦʧʠʩʳʚʘʝʪʩʷ ʥʘʙʦʨʦʤ ʤʫʣʴʪʠʧ-
ʣʠʢʘʪʦʨʦʚ, ʩʚʷʟʳʚʘʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʜʝʥʝʞʥʳʝ ʘʛʨʝʛʘʪʳ. 

ʅʘʧʨʦʪʠʚ, ʚ ʤʦʜʝʣʷʭ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʟʚʠʚʘʶʱʝʡ-
ʩʷ ʵʢʦʥʦʤʠʢʠ [15,5] ʤʳ ʦʙʳʯʥʦ ʚr ʜʝʣʷʣʠ ʙʘʥʢʦʚʩʢʫʶ ʩʠʩʪʝʤʫ 
ʢʘʢ ʦʩʦʙʦʛʦ ʘʛʝʥʪʘ. ʅʘʠʙʦʣʝʝ ʩʣʦʞʥʦʝ ʦʧʠʩʘʥʠʝ ʙʘʥʢʦʚʩʢʦʡ 
ʩʠʩʪʝʤʳ  ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʚ ʤʦʜʝʣʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ 
ʤʳ ʚ 1997-1998ʛʛ. ʫʩʧʝʰʥʦ ʧʨʦʚʦʜʠʣʠ ʤʦʥʠʪʦʨʠʥʛ ʵʢʦʥʦʤʠʢʠ 
ʠ ʢʨʝʜʠʪʥʦ-ʜʝʥʝʞʥʦʡ ʩʬʝʨʳ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʜʘʞʝ 
ʧʨʝʜʩʢʘʟʘʣʠ ʥʘʩʪʫʧʣʝʥʠʝ ʜʝʬʦʣʪʘ ʚ ʘʚʛʫʩʪʝ 1998ʛ. ʕʪʦʪ ʜʝ-
ʬʦʣʪ ʚ ʤʦʜʝʣʠ ʧʨʦʷʚʠʣʩʷ ʠʤʝʥʥʦ ʢʘʢ ʢʨʘʭ ʨʝʛʠʦʥʘʣʴʥʦʡ ʙʘʥ-
ʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ [2,15].  

ʆʜʥʘʢʦ ʧʦʩʣʝ ʢʨʠʟʠʩʘ 1998ʛ. ʤʝʭʘʥʠʟʤʳ ʨʦʩʩʠʡʩʢʦʡ 
ʵʢʦʥʦʤʠʢʠ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʣʠʩʴ. ɺ ʯʘʩʪʥʦʩʪʠ, ʠʟʤʝʥʠʣʠʩʴ 
ʬʫʥʢʮʠʠ ʙʘʥʢʦʚ ʠ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʤʠ ʦʥʠ ʦʧʝʨʠ-
ʨʫʶʪ. ʄʦʜʝʣʴ, ʫʩʧʝʰʥʦ ʨʘʙʦʪʘʚʰʘʷ ʚ ʧʝʨʠʦʜ çʬʠʥʘʥʩʦʚʦʡ 
ʩʪʘʙʠʣʠʟʘʮʠʠè 1995-1998ʛʛ., ʦʢʘʟʘʣʘʩʴ ʥʝʧʨʠʛʦʜʥʦʡ ʜʣʷ ʥʳ-
ʥʝʰʥʝʛʦ ʧʝʨʠʦʜʘ [18]. ʋʚʳ, ʥʦ ʧʝʨʝʩʤʦʪʨ ʤʦʜʝʣʝʡ ʚ ʩʚʷʟʠ ʩ 
ʵʚʦʣʶʮʠʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʘʙʩʦʣʶʪʥʦ ʥʝʠʟʙʝʞʝʥ ʧʨʠ 
ʥʳʥʝʰʥʝʤ ʩʦʩʪʦʷʥʠʠ ʜʝʣ ʚ ʦʙʣʘʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʣʦʞʥʳʭ 
ʩʠʩʪʝʤ [20].     

ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ, ʘ ʪʘʢʞʝ ʠʟ ʩʦʦʙʨʘʞʝʥʠʡ ʤʝʪʦʜʠʯʝʩʢʦʛʦ 
ʝʜʠʥʦʦʙʨʘʟʠʷ, ʚ ʥʘʰʝʡ ʧʦʩʣʝʜʥʝʡ ʨʘʙʦʪʢʝ ʧʦ ʤʦʜʝʣʠʨʦʚʘ-
ʥʠʶ ʩʦʚʨʝʤʝʥʥʦʡ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ [5] ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ 
ʩʨʘʚʥʠʪʝʣʴʥʦ ʧʨʦʩʪʦʝ ʦʧʠʩʘʥʠʝ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ1.  ʆʥʦ 

                                                 
1
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ʜʘʣʦ ʢʘʯʝʩʪʚʝʥʥʦ ʚʝʨʥʦʝ ʦʧʠʩʘʥʠʝ ʜʠʥʘʤʠʢʠ ʩʙʝʨʝʞʝʥʠʡ ʠ  
ʢʨʝʜʠʪʦʚ, ʥʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 
ʙr ʣʦ ʭʫʞʝ, ʯʝʤ ʜʣʷ ʦʩʥʦʚʥʳʭ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝ-
ʣʝʡ (ʠʥʬʣʷʮʠʠ, ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʥʘʢʦʧʣʝʥʠʷ). ɺ 
ʩʚʷʟʠ ʩ ʵʪʠʤ ʟʜʝʩʴ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʙʦʣʝʝ ʦʩʥʦʚʘʪʝʣʴʥʦ-
ʛʦ ʠʟʫʯʝʥʠʷ ʠ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʦʧʠʩʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʨʦʩ-
ʩʠʡʩʢʦʡ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ.  

ʌʦʨʤʘʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʜʝʥʪʠʬʠ-
ʮʠʨʦʚʘʥʥʘʷ ʤʦʜʝʣʴ, ʢʦʪʦʨʫʶ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʚʩʪʘʚʠʪʴ ʢʘʢ 
ʙʣʦʢ ʚ ʦʙʥʦʚʣʝʥʥʫʶ ʚʝʨʩʠʶ ʤʦʜʝʣʠ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ 
ʈʦʩʩʠʠ. ʆʜʥʘʢʦ, ʢʘʢ ʥʘʤ ʢʘʞʝʪʩʷ, ʨʘʙʦʪʘ ʠʤʝʝʪ ʠ ʩʘʤʦʩʪʦʷ-
ʪʝʣʴʥʫʶ ʮʝʥʥʦʩʪʴ 

 ɺʳʷʚʣʝʥʳ ʠ ʦʧʠʩʘʥʳ ʣʶʙʦʧʳʪʥʳʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʦʩʦ-
ʙʝʥʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʨʝʜʠʪʥʦ-ʜʝʥʝʞʥʦʡ ʩʠʩʪʝʤʳ ʩʦ-
ʚʨʝʤʝʥʥʦʡ ʈʦʩʩʠʠ (ʨʘʟʜ. 3). 

  ɺʥʦʚʴ ʦʙʥʘʨʫʞʝʥ ʩʠʣʴʥʳʡ ʤʘʛʠʩʪʨʘʣʴʥʳʡ ʵʬʬʝʢʪ 
(ʨʘʟʜ. 5.4), ʧʦʟʚʦʣʷʶʱʠʡ çʩʤʠʨʠʪʴʩʷè ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʠʥ-
ʮʠʧʘ ʨʘʮʠʦʥʘʣʴʥʳʭ ʦʞʠʜʘʥʠʡ ʢ ʦʧʠʩʘʥʠʶ ʨʝʘʣʴʥʳʭ ʵʢʦʥʦʤʠ-
ʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ [3]. 

 ʅʘʢʦʧʣʝʥ ʦʧʨʝʜʝʣʝʥʥʳʡ ʦʧʳʪ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝ-
ʥʠʷ ʨʝʛʫʣʷʨʠʟʘʮʠʠ (çʩʤʷʛʯʝʥʠʷè) ʫʩʣʦʚʠʡ ʜʦʧʦʣʥʷʶʱʝʡ ʥʝ-
ʞʝʩʪʢʦʩʪʠ. 

 
ɺ ʥʘʰʠʭ ʧʨʝʜʳʜʫʱʠʭ ʨʘʙʦʪʘʭ ʤʳ ʧʦʯʪʠ ʥʝ ʠʩʧʦʣʴʟʦʚʘ-

ʣʠ ʙʦʛʘʪʝʡʰʠʡ ʘʨʩʝʥʘʣ ʵʢʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ 
[1]. ʆʪʯʘʩʪʠ ʵʪʦ ʦʙʲʷʩʥʷʣʦʩʴ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʚʣʘʜʝʥʠʝʤ ʵʪʠ-
ʤʠ ʤʝʪʦʜʘʤʠ, ʘ ʦʪʯʘʩʪʠ ʪʝʤ, ʯʪʦ ʤʦʜʝʣʠ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ 
ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʵʢʦʥʦʤʠʢʠ ʩʠʣʴʥʦ ʥʝʣʠʥʝʡʥʳ, ʘ ʵʢʦʥʦʤʝʪʨʠ-
ʢʘ ʚʧʦʣʥʝ ʨʘʟʚʠʪʘ ʠ ʦʙʦʩʥʦʚʘʥʘ ʪʦʣʴʢʦ ʜʣʷ ʣʠʥʝʡʥʳʭ ʤʦʜʝ-
ʣʝʡ. ʉʝʡʯʘʩ ʤʳ ʨʝʰʠʣʠ ʚʦʩʧʦʣʥʠʪʴ ʵʪʦʪ ʤʝʪʦʜʠʯʝʩʢʠʡ ʧʨʦ-
ʙʝʣ. ʄʳ ʚʳʧʦʣʥʷʝʤ ʧʨʦʝʢʪ ʈʌʌʀ, ʧʦʩʚʷʱʝʥʥʳʡ ʧʨʦʙʣʝʤʝ 
ʩʦʯʝʪʘʥʠʷ ʵʢʦʥʦʤʝʪʨʠʯʝʩʢʦʛʦ ʠ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʵʢʦʥʦʤʠ-
ʢʠ. ʅʘʩʪʦʷɦ ʘʷ ʨʘʙʦʪʘ ʩʣʫʞʠʪ ʧʝʨʚʳʤ ʰʘʛʦʤ ʚ ʨʝʘʣʠʟʘʮʠʠ 
ʵʪʦʛʦ ʧʨʦʝʢʪʘ. ʎʝʣʴʁ ʵʢʦʥʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚ ʜʘʥʥʦʤ 
ʩʣʫʯʘʝ ʙʳʣʦ ʚʳʷʚʣʝʥʠʝ ʬʘʢʪʠʯʝʩʢʠ ʩʣʦʞʠʚʰʠʭʩʷ ʦʛʨʘʥʠʯʝ-
ʥʠʡ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ. ɹʣʘʛʦ, ʝʩʪʝʩʪʚʝʥ-
ʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʬʠʥʘʥʩʦʚʦʡ ʩʬʝʨʝ ï ʣʠʥʝʡʥʳ.   
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2 ɹʘʥʢʦʚʩʢʘ ̫ʩʠʩʪʝʤʘ ʠ ʠʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ 
ʦ ʥʝʡ 

2.1 ʌʫʥʢʮʠʠ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ 

ɹʘʥʢʦʚʩʢʘʷ ʩʠʩʪʝʤʘ ʈʦʩʩʠʠ ʩʦʩʪʦʠʪ ʠʟ ʎʝʥʪʨʘʣʴʥʦʛʦ 
ʙʘʥʢʘ (ʎɹ) ʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʦʚ. ɼʝʡʩʪʚʫʶʱʠʭ ʩʨʝʜʠ ʥʠʭ 
ʦʢʦʣʦ 1200, ʠ ʯʠʩʣʦ ʠʭ ʟʘʤʝʪʥʦ ʤʝʥʷʝʪʩʷ ʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝ-
ʤʳʡ ʟʜʝʩʴ ʧʝʨʠʦʜ 2004-2007ʛʛ. (ʩʤ. ʨʘʟʜ.2.3). ʂʨʦʤʝ ʪʦʛʦ, ʩʦ 
ʚʨʝʤʝʥ ʢʨʠʟʠʩʘ 1998ʛ. ʦʩʪʘʣʦʩʴ ʝʱʝ ʥʝʩʢʦʣʢɹʦ ʩʦʪʝʥ ʙʘʥʢʦʚ, 
ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʣʠʮʝʥʟʠʶ, ʥʦ ʙʝʟʜʝʡʩʪʚʫʶʪ [22]. 

ʉʦʛʣʘʩʥʦ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʝʦʨʠʠ, ʦʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ ʙʘʥ-
ʢʦʚ ʩʦʩʪʦʠʪ ʚ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʙʝʨʝʞʝʥʠʡ ʚ ʠʥʚʝʩʪʠʮʠʠ. ɹʘʥ-
ʢʠ ʧʨʠʚʣʝʢʘʶʪ (ʦʜʘʣʞʠʚʘʶʪ) ʩʙʝʨʝʞʝʥʠʷ ʚ ʬʦʨʤʝ ʪʝʢʫʱʠʭ ʠ 
ʩʨʦʯʥʳʭ ʚʢʣʘʜʦʚ ʠ ʠʥʚʝʩʪʠʨʫʶʪ ʠʭ ʚ ʬʦʨʤʝ ʩʩʫʜ ʜʨʫʛʠʤ ʘʛʝʥ-
ʪʘʤ. ʇʦʜʯʝʨʢʥʝʤ, ʯʪʦ ʵʪʦ ʧʦʣʦʞʝʥʠʝ ʥʫʞʜʘʝʪʩʷ ʚ ʧʨʦʚʝʨʢʝ ʚ 
ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ. ʅʘʧʨʠʤʝʨ, ʚ 1990ʝ ʛʦʜʳ ʨʦʩʩʠʡʩʢʠʝ 
ʙʘʥʢʠ ʬʫʥʢʮʠʶ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʥʝ ʠʩʧʦʣʥʷʣʠ, ʘ ʙʳʣʠ ʩʚʦʝ-
ʦʙʨʘʟʥʳʤʠ ʩʪʨʘʭʦʚʘʪʝʣʷʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʪʦʨʛʦʚʣʠ [15]. ɺ 
ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʢʘʢ ʤʳ ʫʚʠʜʠʤ ʚ ʨʘʟʜ.3.1, ʨʦʩʩʠʡʩʢʠʝ ʙʘʥʢʠ 
ʚ ʦʩʥʦʚʥʦʤ ʟʘʥʠʤʘʶʪʩ̫ ʪʝʤ, ʯʝʤ ʧʦʣʦʞʝʥʦ ʧʦ ʪʝʦʨʠʠ: ʚʳʜʘ-
ʶʪ ʩʩʫʜʳ ʦʜʥʠʤ ʬʠʨʤʘʤ ʠ ʛʨʘʞʜʘʥʘʤ ʟʘ ʩʯʝʪ ʩʙʝʨʝʞʝʥʠʡ 
ʜʨʫʛʠʭ.  

ʀʩʪʦʯʥʠʢʦʤ ʩʨʝʜʩʪʚ ʜʣʷ ʩʩʫʜ ʤʦʛʫʪ ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ ʧʨʠ-
ʚʣʝʯʝʥʥʳʝ, ʥʦ ʠ ʩʦʙʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ. ɹʘʥʢ ʧʦʣʫʯʘʝʪ 
ʧʨʠʙʳʣʴ ʚ ʚʠʜʝ ʨʘʟʥʠʮʳ ʧʨʦʮʝʥʪʦʚ ʧʦ ʚʳʜʘʥʥʳʤ ʠ ʚʟʷʪʳʤ 
ʩʩʫʜʘʤ. ʀʟ ʵʪʦʡ ʧʨʠʙʳʣʠ ʦʥ ʧʦʢʨʳʚʘʝʪ: ʪʝʢʫʱʠʝ ʨʘʩʭʦʜʳ 
(ʟʘʨʧʣʘʪʘ ʧʝʨʩʦʥʘʣʫ, ʢʦʤʤʫʥʘʣʴʥʳʝ ʧʣʘʪʝʞʠ,  ʨʝʢʣʘʤʘ 
ʠ ʪ. ʜ.), ʢʘʧʠʪʘʣʴʥʳʝ ʟʘʪʨʘʪʳ (ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʟʜʘʥʠʡ, ʧʦʢʫʧʢʘ 
ʦʙʦʨʫʜʦʚʘʥʠʷ), ʚʳʧʣʘʯʠʚʘʝʪ ʥʘʣʦʛʠ ʠ ʜʠʚʠʜʝʥʜʳ ʩʦʙʩʪʚʝʥ-
ʥʠʢʘʤ.  ʆʩʪʘʚʰʠʝʩʷ ʜʦʭʦʜʳ ʩʢʘʧʣʠʚʘʶʪʩʷ ʚ ʚʠʜʝ ʥʝʨʘʩʧʨʝ-
ʜʝʣʝʥʥʦʡ ʧʨʠʙʳʣʠ ʠ ʩʣʫʞʘʪ ʢʨʝʜʠʪʥʳʤ ʨʝʩʫʨʩʦʤ, ʘ ʪʘʢʞʝ 
ʨʝʟʝʨʚʦʤ ʜʣʷ ʩʧʠʩʘʥʠʷ ʥʝʚʦʟʚʨʘʱʝʥʥʳʭ ʩʩʫʜ. ʇʦʣʦʞʠ-
ʪʝʣʴʥʦʩʪʴ ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʘʧʠʪʘʣʘ ʩʣʫʞʠʪ ʦʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠ-
ʝʤ ʬʠʥʘʥʩʦʚʦʡ ʩʦʩʪʦʷʪʝʣʥɹʦʩʪʠ ʙʘʥʢʘ. 



6 

 

ɹʘʥʢ ʤʦʞʝʪ ʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʬʦʥʜʦʚʦʤ ʨʳʥʢʝ, ʚʳʧʫʩʢʘʷ 
ʩʚʦʠ ʘʢʮʠʠ ʠ ʦʙʣʠʛʘʮʠʠ ʠ ʧʨʠʦʙʨʝʪʘʷ ʙʫʤʘʛʠ, ʚʳʧʫʱʝʥʥʳʝ 
ʜʨʫʛʠʤʠ ʘʛʝʥʪʘʤʠ. ʕʪʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʝ ʦʪʥʦʩʠʪʩʷ ʢ ʢʨʫʛʫ 
ʩʦʙʩʪʚʝʥʥʦ ʙʘʥʢʦʚʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʠ ʚ ʤʦʜʝʣʠ ʤʳ ʝʝ ʨʘʩʩʤʘʪ-
ʨʠʚʘʪʴ ʥʝ ʙʫʜʝʤ. ʆʜʥʘʢʦ ʧʨʠ ʵʤʧʠʨʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʦʧʝʨʘ-
ʮʠʠ ʩ ʮʝʥʥʳʤʠ ʙʫʤʘʛʘʤʠ ʫʯʠʪʳʚʘʶʪʩʷ. 

ɹʘʥʢ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʨʦʩʪʦʚʱʠʢʘ ʪʝʤ, ʯʪʦ ʦʥ 
ʥʝ ʪʦʣʴʢʦ ʚʳʜʘʝʪ ʩʩʫʜʳ, ʥʦ ʠ ʚʝʜʝʪ ʨʘʩʯʝʪʳ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ, 
ʚʦ-ʧʝʨʚʳʭ, ʧʨʠʚʣʝʢʘʪʴ ʩʨʝʜʩʪʚʘ ʙʝʟʚʦʟʤʝʟʜʥʦ ʚ ʬʦʨʤʝ ʦʩ-
ʪʘʪʢʦʚ ʪʝʢʫʱʠʭ ʠ ʨʘʩʯʝʪʥʳʭ ʩʯʝʪʦʚ ʠ, ʚʦ-ʚʪʦʨʳʭ, ʩʦʟʜʘʚʘʪʴ 
ʥʦʚʳʝ ʜʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ.  

ʅʘʧʨʠʤʝʨ, ʚʳ ʤʦʞʝʪʝ ʚʟʷʪʴ ʚ ʨʦʩʩʠʡʩʢʦʤ ʙʘʥʢʝ ʚʘʣʶʪ-
ʥʳʡ ʢʨʝʜʠʪ. ɹʘʥʢ ʟʘʧʠʰʝʪ ʵʪʫ ʩʫʤʤʫ ʢʘʢ ʚʘʰ ʜʦʣʛ (ʘʢʪʠʚ ʙʘʥ-
ʢʘ), ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʣʦʞʠʪ ʝʝ ʥʘ ʚʘʰ ʨʘʩʯʝʪʥʳʡ ʩʯʝʪ (ʧʘʩ-
ʩʠʚ ʙʘʥʢʘ). ɽʩʣʠ ʦʩʪʘʣʴʥʳʝ ʙʘʥʢʠ ʧʨʠʟʥʘʶʪ ʚʘʰ ʙʘʥʢ ʧʣʘʪʝ-
ʞʝʩʧʦʩʦʙʥʳʤ, ʪʦ ʩʦ ʩʚʦʝʛʦ ʨʘʩʯʝʪʥʦʛʦ ʩʯʝʪʘ ʚʳ ʦʧʣʘʪʠʪʝ ʪʦ-
ʚʘʨ ʠʣʠ ʫʩʣʫʛʫ, ʠ ʵʪʠ ʥʦʚʳʝ ʜʦʣʣʘʨʳ ʥʘ ʚʧʦʣʥʝ ʟʘʢʦʥʥʳʭ 
ʦʩʥʦʚʘʥʠʷʭ ʥʘʯʥʫʪ ʮʠʨʢʫʣʠʨʦʚʘʪʴ ʧʦ ʤʠʨʫ. ʌʝʜʝʨʘʣʴʥʘʷ ʨʝ-
ʟʝʨʚʥʘʷ ʩʠʩʪʝʤʘ ʉʐɸ ʫʟʥʘʝʪ ʦ ʥʠʭ ʣʠʰʴ ʧʦʩʪʦʣʴʢʫ, ʧʦʩʢʦʣʴʢʫ 
ʠʭ ʟʘʭʦʪʷʪ ʦʙʥʘʣʠʯʠʪʴ, ʠ ʪʦʛʜʘ ʦʥʘ ʚʳʥʫʞʜʝʥʘ ʙʫʜʝʪ ʚʳʧʫʩ-
ʪʠʪʴ ʙʫʤʘʞʥʳʝ ʜʦʣʣʘʨʳ. ɿʘ ʩʯʝʪ ʢʨʝʜʠʪʘ, ʢʦʥʝʯʥʦ, ʤʦʞʥʦ 
ʩʦʟʜʘʪʴ ʠ ʥʦʚʳʝ ʨʫʙʣʠ, ʧʨʠʯʝʤ, ʧʦʢʘ ʢʨʝʜʠʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 
ʙʝʟʥʘʣʠʯʥʳʭ ʧʣʘʪʝʞʝʡ ʤʝʞʜʫ ʢʣʠʝʥʪʘʤʠ ʜʘʥʥʦʛʦ ʙʘʥʢʘ, ʵʪʠ 
ʥʦʚʳʝ ʜʝʥʴʛʠ ʚʦʦʙʱʝ ʥʠʢʪʦ ʜʨʫʛʦʡ ʥʝ ʟʘʤʝʪʠʪ. 

ʕʪʦʪ ʧʨʦʮʝʩʩ ʥʘʟʳʚʘʝʪʩʷ ʢʨʝʜʠʪʥʦʡ ʵʤʠʩʩʠʝʡ, ʠ ʚ 
ʨʘʤʢʘʭ ʤʠʨʦʚʦʡ ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʳ ʦʥ ʩʣʫʞʠʪ ʝʜʠʥʩʪʚʝʥ-
ʥʳʤ ʩʧʦʩʦʙʦʤ ʫʚʝʣʠʯʝʥʠʷ ʤʘʩʩʳ ʧʣʘʪʝʞʥʳʭ ʩʨʝʜʩʪʚ [21].  

ʂʦʛʜʘ ʤʳ ʦʛʨʘʥʠʯʠʚʘʝʤʩʷ ʈʦʩʩʠʝʡ, ʚʦʟʥʠʢʘʝʪ ʜʨʫʛʦʡ 
ʩʧʦʩʦʙ ʠʟʤʝʥʝʥʠʷ ʜʝʥʝʞʥʦʡ ʤʘʩʩʳ ï ʟʘ ʩʯʝʪ ʧʝʨʝʪʦʢʘ ʜʝʥʝʛ 
ʯʝʨʝʟ ʛʨʘʥʠʮʫ. ʇʝʨʝʪʦʢ ʨʝʘʣʠʟʫʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʦʜʘʞʠ ʠ 
ʧʦʢʫʧʢʠ ʚʘʣʶʪʳ ʟʘ ʨʫʙʣʠ. ʇʨʠ ʧʦʢʫʧʢʝ ʚʘʣʶʪʳ ʜʣʷ ʧʦʧʦʣʥʝ-
ʥʠʷ ʚʘʣʶʪʥʳʭ ʨʝʟʝʨʚʦʚ ʎʝʥʪʨʘʣʴʥʳʡ ʙʘʥʢ ʚʳʧʫʩʢʘʝʪ ʥʦʚʳʝ 
ʨʫʙʣʠ. ʀʩʪʦʯʥʠʢʦʤ ʚʘʣʶʪʳ ʩʣʫʞʠʪ ʣʠʙʦ ʵʢʩʧʦʨʪʥʘʷ ʚʨrʫʯʢʘ, 
ʣʠʙʦ ʠʥʦʩʪʨʘʥʥʳʝ ʟʘʡʤʳ ʙʘʥʢʦʚ ʠ ʢʦʨʧʦʨʘʮʠʡ. (ɻʦʩʫʜʘʨʩʪʚʦ 
ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʝʥʴʛʠ ʟʘ ʛʨʘʥʠʮʝʡ ʥʝ ʟʘʥʠʤʘʝʪ.) 

ɺ ʣʦʛʠʢʝ ʤʠʨʦʚʦʡ ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʳ ʵʪʠ ʨʫʙʣʠ, ʚ ʦʪ-
ʣʠʯʠʝ ʦʪ ʨʫʙʣʝʡ, ʚʳʧʫʱʝʥʥʳʭ ʚ ʧʦʨʷʜʢʝ ʚʥʫʪʨʝʥʥʝʡ ʢʨʝʜʠʪ-
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ʥʦʡ ʵʤʠʩʩʠʠ, ʩʣʫʞʘʪ ʧʨʦʩʪʦ ʩʝʨʪʠʬʠʢʘʪʘʤʠ (ʦʙʦʟʥʘʯʝʥʠʷʤʠ) 
ʟʘʤʦʨʦʞʝʥʥʦʡ ʚ ʨʝʟʝʨʚʘʭ ʚʘʣʶʪʳ. ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʢʫʨʩʘ ʚʘ-
ʣʶʪ ʵʤʠʩʩʠʷ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʎʝʥʪʨʘʣʥɹʳʤ 
ʙʘʥʢʦʤ ʧʨʠʙʳʣʠ ʦʪ ʧʝʨʝʦʮʝʥʢʠ ʚʘʣʶʪʥʳʭ ʨʝʟʝʨʚʦʚ.   

ʂʨʝʜʠʪʥʘʷ ʵʤʠʩʩʠʷ ʧʨʠʜʘʝʪ ʩʠʩʪʝʤʝ ʜʝʥʝʞʥʦʛʦ ʦʙʨʘ-
ʱʝʥʠʷ ʙʦʣʴʰʫʶ ʛʠʙʢʦʩʪʴ, ʥʦ ʝʸ ʙʝʟʦʪʚʝʪʩʪʚʝʥʥʦʝ ʧʨʦʚʝʜʝ-
ʥʠʝ ʦʪʜʝʣʴʥʳʤʠ ʙʘʥʢʘʤʠ ʯʨʝʚʘʪʦ ʢʨʘʭʦʤ ʚʩʝʡ ʩʠʩʪʝʤʳ. ʈʝ-
ʰʘʶʱʫʶ ʨʦʣʴ ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʠʛʨʘʝʪ ʎɹ.  

ɿʘʢʦʥ ʪʨʝʙʫʝʪ ʦʪ ʙʘʥʢʦʚ ʬʠʢʩʠʨʦʚʘʥʥʫʶ ʯʘʩʪʴ  ʧʨʠ-

ʚʣʝʯʝʥʥʳʭ ʩʨʝʜʩʪʚ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ ʦʜʘʣʞʠʚʘʪʴ ʙʝʩ-
ʧʣʘʪʥʦ ʎʝʥʪʨʦʙʘʥʢʫ ʚ ʚʠʜʝ ʦʙʷʟʘʪʝʣʴʥʳʭ ʨʝʟʝʨʚʦʚ. ɺ ʵʪʠʭ 
ʫʩʣʦʚʠʷʭ ʥʝʣʴʟʷ ʫʞʝ ʧʨʦʩʪʦ ʫʚʝʣʠʯʠʪʴ ʨʘʩʯʝʪʥʳʡ ʠ ʩʩʫʜʥʳʡ 
ʩʯʝʪʘ ʢʣʠʝʥʪʘ. ʅʝʦʙʭʦʜʠʤʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʧʦʣʥʠʪʴ  ʨʝʟʝʨ-
ʚʳ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʟʘʨʘʥʝʝ ʩʦʙʨʘʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʫʤʤʫ ʥʘ 
ʢʦʨʨʝʩʧʦʥʜʝʥʪʩʢʦʤ ʩʯʝʪʝ (ʜʘʣʝʝ ï ʢʦʨʩʯʝʪʝ) ʚ ʎɹ. ʕʪʫ 
ʩʫʤʤʫ ʤʦʞʥʦ ʣʠʙʦ ʥʘʢʦʧʠʪʴ ʟʘ ʩʯʝʪ ʩʦʙʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʣʠ-
ʙʦ ʟʘʥʷʪʴ ʫ ʜʨʫʛʠʭ ʙʘʥʢʦʚ ʧʦ ʩʠʩʪʝʤʝ ʤʝʞʙʘʥʢʦʚʩʢʦʛʦ ʢʨʝ-
ʜʠʪʘ (ʄɹʂ), ʣʠʙʦ, ʯʪʦ ʚ ʧʨʠʥʮʠʧʝ ʧʨʦʱʝ ʚʩʝʛʦ, ʟʘʥʷʪʴ ʝʝ ʫ 
ʩʘʤʦʛʦ ʎɹ. ʆʜʥʘʢʦ ʵʪʠ ʟʘʡʤʳ ʫʞʝ ʥʝ ʙʝʩʧʣʘʪʥʳ. ʎɹ ʜʘʝʪ 
ʢʦʤʤʝʨʯʝʩʢʠʤ ʙʘʥʢʘʤ ʢʨʝʜʠʪ ʧʦʜ ʫʯʝʪʥʫʶ ʩʪʘʚʢʫ2. ʂ ʟʘʡ-
ʤʘʤ ʫ ʎɹ ʙʘʥʢʠ  ʦʙʨʘʱʘʶʪʩʷ ʪʘʢʞʝ, ʢʦʛʜʘ ʠʤ ʥʝ ʭʚʘʪʘʝʪ ʢʘʩ-
ʩʦʚʳʭ ʦʩʪʘʪʢʦʚ ʜʣʷ ʦʙʥʘʣʠʯʠʚʘʥʠʷ ʨʘʩʯʝʪʥʳʭ ʩʯʝʪʦʚ ʧʦ 
ʪʨʝʙʦʚʘʥʠʷʤ ʢʣʠʝʥʪʦʚ [21]. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʫʯʝʪʥʘʷ ʩʪʘʚʢʘ, 
ʥʘʧʨʠʤʝʨ, ʚ ʵʢʦʥʦʤʠʢʝ ʉʐɸ ʩʣʫʞʠʪ ʦʩʥʦʚʥʳʤ ʨʝʛʫʣʷʪʦʨʦʤ 
ʨʘʟʤʝʨʘ ʜʝʥʝʞʥʦʡ ʤʘʩʩʳ ʠ ʚʩʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɺ 
ʈʦʩʩʠʠ ʵʪʦ, ʦʜʥʘʢʦ, ʦʢʘʟʳʚʘʝʪʩʷ ʩʦʚʩʝʤ ʥʝ ʪʘʢ (ʩʤ. ʨʘʟʜ. 3.3). 

ʂʦʨʩʯʝʪ ʚ ʎɹ ʩʣʫʞʠʪ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʨʝʟʝʨ-
ʚʦʚ, ʥʦ ʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʦʚ ʤʝʞʜʫ ʙʘʥʢʘʤʠ. ʇʦ ʩʫʝɦ-
ʩʪʚʫ  ʵʪʦ ʙʝʟʥʘʣʠʯʥʘʷ ʢʘʩʩʘ ʙʘʥʢʘ. ʆʩʪʘʪʢʠ ʵʪʠʭ ʩʯʝʪʦʚ ʬʘʢ-

                                                 
2
 ˽ͦ ͔͙͍͔ͤͫͭͤ͘·ͣ ͍͊ͭͦͪ͊ͣ ͙ͨͪ;͙ͤ͊ͣ ͍ Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͨͯ͋͡ͼ͙͙͙͔ͫͭ͟ ͍ 
͔͔͔ͨͦͫ͒ͤ͡ ͍͔ͪͣΎ ͯ;͔ͭͤͯΌ ͍ͫͭ͊ͯ͟ ͙ͫͭ͊͡ ͤ͊͘·͍͊ͭΈ ͍͚ͫͭ͊ͦ͟ ͔ͪͺ͙ͤ ͙͍͊ͤͫͪͦ͊π
͙ͤΎΦ ˿͎ͦ͊ͫͤͦ͡ ͙͚͙ͪͦͫͫͫͣ͟ ͙͍ͤͦͪͣ͊ͭͤ·ͣ ͔͒ͦͯͣͤͭ͊ͣ͟ ώ14] ͍ͫͭ͊͊͟ ͔ͪͺ͙π
͙͍͙ͤ͊ͤͫͪͦ͊ͤΎ Ήͭͦ ͔͎͙ͪͯͪͯ͡Ό΅͙͚ ͔ͨ͊ͪ͊ͣͭͪ Ήͦͤͦͣ͟;͙͔͚ͫͦ͟ ͙͙͙ͨͦͭ͟͡ ͫͦπ
͍͔ͫͣ ͎͎͒ͪͯͦͦ ͪͦ͒͊Φ ˽ͪͦͼ͔ͤͭͤ·͔ ͔͙ͨ͊ͭ͗͡ ͨͦ ͍͔ͫͭ͊͟ ͙͔ͤ͗ ͍͙ͫͭ͊͟ ͔ͪͺ͙ͤ͊ͤπ
͙͍͙ͫͪͦ͊ͤΎ ͙͊ͫͫ͟͡ͺ͙ͼ͙ͪͯΌͭͫΎ ͊͟͟ ͔ͭ͟ ͯ΅͙͔ ͊ͭͪ͊ͭ͘· ͙Σ ͔ͭͣ ͫ͊ͣ·ͣΣ ͍·͍ͦ͒Ύͭπ
ͫΎ ͙͘-ͨͦ͒ ͔͙ͦ͋ͦ͗ͤ͡Ύ ͙ͨͪ͋·͙͡ ͙ ͍͒ͦ͋͊͡ ͔͚ͤͤͦ ͙͙ͫͭͦͣͦͫͭΦ 
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ʪʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʩʥʦʚʥʳʝ ʧʣʘʪʝʞʥʳʝ ʩʨʝʜʩʪʚʘ ʚ 
ʵʢʦʥʦʤʠʢʝ: ʩʨʝʜʩʪʚʘ ʜʘʞʝ ʙʦʣʝʝ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʠ ʣʠʢʚʠʜ-
ʥʳʝ, ʯʝʤ ʥʘʣʠʯʥʦʩʪʴ. 

ɹʘʥʢʠ ʤʦʛʫʪ ʚʩʪʫʧʘʪʴ ʠ ʚ ʧʨʷʤʳʝ  ʢʦʨʨʝʩʧʦʥʜʝʥʪʩʢʠʝ 
ʦʪʥʦʰʝʥʠʷ, ʪ. ʝ. ʟʘʢʣʶʯʘʪʴ ʜʦʛʦʚʦʨ ʦ ʚʟʘʠʤʥʦʤ ʙʝʩʧʨʦʮʝʥʪ-
ʥʦʤ ʢʨʝʜʠʪʝ, ʚʩʪʨʝʯʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʢʦʪʦʨʦʤʫ ʧʝʨʠʦʜʠʯʝ-
ʩʢʠ ʩʧʠʩʳʚʘʁ ʪʩʷ (ʢʣʠʨʠʥʛ), ʘ ʦʩʪʘʪʦʢ ʧʝʨʝʚʦʜʠʪʩʷ ʚ ʧʣʘʪʥʳʡ 
ʄɹʂ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʨʩʯʝʪʘ ʚ ʈʦʩʩʠʠ ʩʣʫʞʘʪ, ʚ ʧʝʨʚʫʶ 
ʦʯʝʨʝʜʴ, ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʣʘʪʝʞʝʡ ʟʘ ʛʨʘʥʠʮʫ. 

 

2.2 ɹʘʥʢʦʚʩʢʠʝ ʙʘʣʘʥʩʳ  

2.2.1 ɹɸʃɸʅʉʓ ɺʊʆʈʆɻʆ ʇʆʈʗɼʂɸ ʂɸʂ ʀʉʊʆʏʅʀʂ 

ɼɸʅʅʓʍ ʆ ɼɽʗʊɽʃʔʅʆʉʊʀ ɹɸʅʂʆɺʉʂʆʁ ʉʀʉʊɽʄʓ 

ʎʝʥʪʨʘʣʴʥʳʡ ʙʘʥʢ ʦʧʝʨʘʪʠʚʥʦ ʩʦʙʠʨʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠ 
ʧʦʣʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʘʥʢʦʚ. ʕʪʘ ʠʥʬʦʨʤʘ-
ʮʠʷ ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʴʰʦʡ ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ, ʧʦʩʢʦʣʴʢʫ ʥʝʧʦ-
ʩʨʝʜʩʪʚʝʥʥʦ ʦʪʨʘʞʘʝʪ ʬʘʢʪʠʯʝʩʢʠʝ ʬʠʥʘʥʩʦʚʳʝ ʦʧʝʨʘʮʠʠ ʚ 
ʥʦʤʠʥʘʣʴʥʦʤ ʚʳʨʘʞʝʥʠʠ ʠ, ʪʝʤ ʩʘʤʳʤ, ʥʝ ʩʦʜʝʨʞʠʪ ʥʠʢʘʢʠʭ 
ʜʦʩʯʝʪʦʚ ʠ ʦʮʝʥʦʢ. ʇʦʣʥʦʪʘ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦʜʢʨʝʧʣʷʝʪʩʷ 
ʪʝʤ, ʯʪʦ ʧʨʷʤʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠʥʦʩʪʨʘʥʥʳʭ ʙʘʥʢʦʚ ʥʘ ʪʝʨʨʠ-
ʪʦʨʠʠ ʈʦʩʩʠʠ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ. ɹʘʥʢʦʚʩʢʠʝ ʙʘʣʘʥʩʳ 
ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ (ʩʤ. ʥʠʞʝ) ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʙʘʥʢʦʚ ʧʨʠʚʦ-
ʜʷʪʩʷ ʝʞʝʤʝʩʷʯʥʦ ʥʘ ʩʧʝʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʎʝʥʪʨʘʣʴʥʦʛʦ ʙʘʥʢʘ 
[22].  ʕʪʠ ʜʘʥʥʳʝ ʟʘ 48 ʤʝʩʷʮʝʚ ʩ  ʷʥʚʘʨʷ 2004 ʧʦ ʜʝʢʘʙʨʴ 
2007 ʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚʩʶʜʫ ʥʠʞʝ.  

ɹʘʣʘʥʩ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʩʝʡʯʘʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 
ʩʧʠʩʦʢ3  ʠʟ 1176 ʚʝʣʠʯʠʥ ʟʘʧʘʩʦʚ (ʦʩʪʘʪʢʦʚ) ʨʘʟʣʠʯʥʳʭ ʚʠ-
ʜʦʚ ʬʠʥʘʥʩʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ (ʙʘʣʘʥʩʦʚʳʭ ʩʯʝʪʦʚ) ʥʘ ʢʦ-
ʥʝʮ ʢʘʢʦʛʦ-ʪʦ ʤʝʩʷʮʘ. ɼʣʷ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʩʯʝʪʦʚ ʦʩʪʘʪʦʢ ʚ̫-
ʣʷʝʪʩʷ ʩʫʤʤʦʡ ʦʩʪʘʪʢʦʚ ʩʯʝʪʦʚ ʦʪʜʝʣʴʥʳʭ ʢʣʠʝʥʪʦʚ ʙʘʥʢʘ, ʥʦ 
ʨʘʟʙʠʚʢʘ ʧʦ ʢʣʠʝʥʪʘʤ ʩʦʩʪʘʚʣʷʝʪ ʢʦʤʤʝʨʯʝʩʢʫʶ ʪʘʡʥʫ. 

ʉʧʠʩʦʢ ʩʦʜʝʨʞʠʪ ʝʱʝ ʦʩʪʘʪʢʠ ʟʘʙʘʣʘʥʩʦʚʳʭ ʩʯʝʪʦʚ, 
ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪ ʚ ʦʩʥʦʚʥʦʤ ʮʝʥʥʦʩʪʠ, ʧʝʨʝʜʘʥʥʳʝ ʙʘʥʢʘʤ 
ʥʘ ʦʪʚʝʪʩʪʚʝʥʥʦʝ ʭʨʘʥʝʥʠʝ, ʠ ʜʨʫʛʠʝ ʜʦʢʫʤʝʥʪʳ ʩʪʨʦʛʦʡ ʬʠ-

                                                 
3
 ˿ ͍ͦͫͭ͊ ͙ͫͨͫ͊͟ ͔͎ͤͣͤͦͦ ͔ͣͤΎ͔ͭͫΎ ͫͦ ͍͔͔͔ͪͣͤͣΦ 
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ʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʥʝ ʷʚʣʷʶʪʩʷ ʬʠʥʘʥʩʦʚʳʤʠ ʠʥ-
ʩʪʨʫʤʝʥʪʘʤʠ. ʈʘʟʤʝʨ ʟʘʙʘʣʘʥʩʦʚʳʭ ʘʢʪʠʚʦʚ ʚʝʩʴʤʘ ʥʝʩʪʘʙʠ-
ʣʝʥ, ʦʥ ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ ʚ ʨʘʟʳ ʟʘ ʤʝʩʷʮ. ʅʠʞʝ ʦʥʠ ʥʠʛʜʝ ʥʝ 
ʠʩʧʦʣʟɹʫʶʪʩʷ. ʅʘʜʦ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ, ʢʦʛʜʘ ʙʘʥʢ ʩʦʦʙʱʘʝʪ 
ʧʫʙʣʠʢʝ ʚʝʣʠʯʠʥʫ ʩʚʦʠʭ ʘʢʪʠʚʦʚ, ʦʥ ʚʢʣʶʯʘʝʪ ʚ ʥʝʝ ʠ ʟʘʙʘ-
ʣʘʥʩʦʚʳʝ ʘʢʪʠʚʳ. 

ʀʥʩʪʨʫʤʝʥʪʳ (ʩʯʝʪʘ) ʜʝʣʷʪʩʷ ʥʘ ʘʢʪʠʚʳ (ʚʣʦʞʝʥʠʷ, 
ʪʨʝʙʦʚʘʥʠʷ), ʥʘʧʨʠʤʝʨ, çʢʘʩʩʘè, çʢʨʝʜʠʪʳ ʬʠʟʠʯʝʩʢʠʤ ʣʠʮʘʤ 
ʥʘ ʩʨʦʢ ʦʪ 1 ʜʦ 3 ʤʝʩʷʮʝʚè, çʫʙʳʪʢʠè ʠ ʥʘ ʧʘʩʩʠʚʳ (ʨʝʩʫʨʩʳ, 
ʦʙʷʟʘʪʝʣʩɹʪʚʘ), ʥʘʧʨʠʤʝʨ, çʨʘʩʯʝʪʥʳʝ ʩʯʝʪʘ ʥʝʨʝʟʠʜʝʥʪʦʚè, 
çʧʨʠʙʳʣʠè ʠ ʪ.ʜ. ʇʨʠʙʳʣʴ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʧʘʩʩʠʚ, ʧʦʪʦʤʫ ʯʪʦ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʷʟʘʪʝʣʴʩʪʚʦ ʧʝʨʝʜ ʩʦʙʩʪʚʝʥʥʠʢʘʤʠ 
ʙʘʥʢʘ ï ʧʦʢʘ ʥʝ ʚʳʧʣʘʯʝʥʥʳʡ ʠʤ ʜʦʭʦʜ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, 
ʫʙʳʪʢʠ ʦʙʨʘʟʫʶʪ ʘʢʪʠʚ ï ʥʝʫʜʘʯʥʳʝ ʙʝʟʚʦʟʚʨʘʪʥʳʝ ʚʣʦʞʝʥʠʷ 
(çʙʝʟʦʪʚʝʪʥʳʝ ʪʨʝʙʦʚʘʥʠʷè). ʇʘʩʩʠʚ r ʬʦʨʤʘʣʴʥʦ ʤʦʞʥʦ 
ʪʨʘʢʪʦʚʘʪʴ ʢʘʢ ʘʙʩʦʣʶʪʥʳʝ ʚʝʣʠʯʠʥ rʦʪʨʠʮʘʪʝʣʴʥʳʭ ʟʘ-
ʧʘʩʦʚ [5].  

ʋ ʢʘʞʜʦʛʦ ʙʘʥʢʘ ʩʫʤʤʘ ʘʢʪʠʚʦʚ ʪʦʞʜʝʩʪʚʝʥʥʦ ʨʘʚʥʘ 
ʩʫʤʤʝ ʧʘʩʩʠʚʦʚ, ʧʦʩʢʦʣʴʢʫ ʙʘʣʘʥʩ ʬʦʨʤʠʨʫʝʪʩʷ ʠʩʢʣʶʯʠ-
ʪʝʣʴʥʦ ʢʘʢ ʠʪʦʛ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ ʜʚʦʡʥʦʡ ʧʨʦ-
ʚʦʜʢʠ ï ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʥʘ ʦʜʥʫ ʠ ʪʫ ʞʝ ʚʝʣʠʯʠʥʫ 
ʦʜʥʦʛʦ ʠʟ ʘʢʪʠʚʦʚ ʠ ʦʜʥʦʛʦ ʠʟ ʧʘʩʩʠʚʦʚ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʚʳʜʘ-
ʯʝ ʢʨʝʜʠʪʘ ʫʚʝʣʠʯʠʚʘʪʁʩʷ ʘʢʪʠʚʥʳʡ ʩʩʫʜʥʳʡ ʠ ʧʘʩʩʠʚʥʳʡ 
ʨʘʩʯʝʪʥʳʡ ʩʯʝʪʘ; ʧʨʠ ʚʳʜʘʯʝ ʵʪʦʛʦ ʢʨʝʜʠʪʘ ʥʘʣʠʯʥʳʤʠ 
ʫʤʝʥʴʰʘʪʁʩʷ ʧʘʩʩʠʚʥʳʡ ʨʘʩʯʝʪʥʳʡ ʩʯʝʪ ʠ ʘʢʪʠʚʥʳʡ ʩʯʝʪ ʢʘʩ-
ʩʦʚʳʭ ʦʩʪʘʪʢʦʚ, ʘ ʧʨʠ ʫʧʣʘʪʝ ʢʣʠʝʥʪʦʤ ʧʨʦʮʝʥʪʦʚ ʧʦ ʢʨʝʜʠʪʫ 
ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʘʢʪʠʚʥʳʡ ʩʯʝʪ ʢʘʩʩʦʚʳʭ ʦʩʪʘʪʢʦʚ ʠ ʧʘʩʩʠʚʥʳʡ 
ʩʯʝʪ ʧʨʠʙʳʣʠ ʙʘʥʢʘ. 

ʂʦʥʪʨʦʣʝʤ ʜʣʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʙʘʣʘʥʩʦʚʳʭ ʩʯʝʪʘʭ ʩʣʫ-
ʞʘʪ ʝʞʝʤʝʩʷʯʥʳʝ ʙʘʣʘʥʩʳ ʩʘʤʦʛʦ ʎɹ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʝʛʦ 
ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ [14]. ʌʦʨʤʘʣʴʥʦ ʙʘʣʘʥʩ ʎɹ ʜʦʣʞʝʥ ʧʦʣʫ-
ʯʘʪʴʩʷ ʢʘʢ ʠʪʦʛ ʩʣʦʞʝʥʠʷ ʨʫʙʣʝʚʳʭ ʬʠʥʘʥʩʦʚʳʭ ʙʘʣʘʥʩʦʚ 
ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ ʩʪʨʘʥʳ [21]. ɸ ʧʦ-
ʩʢʦʣʴʢʫ ʩ ʎɹ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʪʦʣʴʢʦ ʛʦʩʫ-
ʜʘʨʩʪʚʦ ʠ ʙʘʥʢʠ, ʙʘʣʘʥʩʳ ʚʟʘʠʤʥʳʭ ʨʘʩʯʝʪʦʚ ʄʠʥʠʩʪʝʨʩʪʚʘ 
ʬʠʥʘʥʩʦʚ (ʂʘʟʥʘʯʝʡʩʪʚʘ), ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʦʚ ʠ ʎʝʥʪʨʘʣʴ-
ʥʦʛʦ ʙʘʥʢʘ ʦʙʨʘʟʫʶʪ  ʩʠʩʪʝʤʫ ʩʦʦʪʥʦʰʝʥʠʡ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ 
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ʜʨʫʛ ʜʨʫʛʘ. ʇʨʘʚʜʘ, ʙʘʣʘʥʩ ʎɹ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʤʝʥʝʝ ʧʦʜʨʦʙ-
ʥʦʡ ʨʘʟʙʠʚʢʝ, ʯʝʤ ʙʘʣʘʥʩʳ ʙʘʥʢʦʚ, ʥʦ ʜʣʷ ʘʥʘʣʠʟʘ ʦʥ ʚʧʦʣʥʝ 
ʜʦʩʪʘʪʦʯʝʥ.      

 

2.2.2 ɸɻʈɽɻʀʈʆɺɸʅʀɽ ɹɸʃɸʅʉʆɺ 

  ɸʛʨʝʛʠʨʦʚʘʥʠʝ ʙʘʣʘʥʩʦʚ ʩʚʦʜʠʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʢ ʩʣʦʞʝ-
ʥʠʶ ʩʯʝʪʦʚ ʩʭʦʜʥʳʭ ʧʦ ʬʫʥʢʮʠʷʤ ʠ ʪʠʧʘʤ ʘʛʝʥʪʦʚ ï ʢʣʠʝʥʪʦʚ 
ʙʘʥʢʘ. ʅʘʧʨʠʤʝʨ, ʩʣʦʞʝʥʠʶ çʢʨʝʜʠʪʦʚ ʶʨʠʜʠʯʝʩʢʠʤ ʣʠʮʘʤ-
ʨʝʟʠʜʝʥʪʘʤè, ʦʪʣʠʯʘʶʱʠʭʩʷ ʩʨʦʢʘʤʠ. ʄʳ ʚʳʜʝʣʠʣʠ ʩʣʝʜʫʶ-
ʱʠʝ 6 ʪʠʧʦʚ ʢʣʠʝʥʪʦʚ:  

 
ʊʘʙʣʠʮʘ. 2.2.2.1  ʊʠʧʳ ʢʣʠʝʥʪʦʚ ʙʘʥʢʘ 

C çʎɹè ʎʝʥʪʨʘʣʴʥʳʡ ʙʘʥʢ 

B çʙʘʥʢʠè 
ʢʨʝʜʠʪʥʳʝ ʢʦʤʤʝʨʯʝʩʢʠʝ 
ʦʨʛʘʥʠʟʘʮʠʠ-ʨʝʟʠʜʝʥʪʳ 

G çʛʦʩʫʜʘʨʩʪʚʦè 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠ 
ʥʝʢʦʤʤʝʨʯʝʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ 

A çʬʠʨʤʳè 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠ 
ʥʝʢʦʤʤʝʨʯʝʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ 

H çʜʦʤʦʭʦʟʷʡʩʪʚʘè ʬʠʟʠʯʝʩʢʠʝ ʣʠʮʘ 

F çʟʘʛʨʘʥʠʮʘè ʚʩʝ ʘʛʝʥʪʳ-ʥʝʨʝʟʠʜʝʥʪʳ 

 
ʀʥʩʪʨʫʤʝʥʪʳ ʤʳ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʣʠ ʥʘ ʩʨʝʜʩʪʚʘ, ʧʨʠ-

ʚʣʝʯʝʥʥʳʝ ʠ ʨʘʟʤʝʱʝʥʥʳʝ ʙʝʩʧʣʘʪʥʦ ʠ ʙʝʟ ʩʨʦʢʘ ʥʘ ʨʘʩʯʝʪ-
ʥʳʭ ʠ ʢʦʨʨʝʩʧʦʥʜʝʥʪʩʢʠʭ ʩʯʝʪʘʭ, ʠ ʩʨʝʜʩʪʚʘ, ʧʨʠʚʣʝʯʝʥʥʳʝ ʠ 
ʨʘʟʤʝɦ ʝʥʥʳʝ ʧʦʜ ʧʨʦʮʝʥʪ ʠ ʥʘ ʩʨʦʢ (ʜʝʧʦʟʠʪʳ ʠ ʢʨʝʜʠʪʳ 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʆʩʦʙʦ ʚʳʜʝʣʝʥʳ ʦʧʝʨʘʮʠʠ ʩ ʮʝʥʥʳʤʠ ʙʫʤʘ-
ʛʘʤʠ,  ʣʠʢʚʠʜʥʳʝ ʘʢʪʠʚʳ (ʢʘʩʩʘ) ʠ ʩʦʙʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ. 

ʂʘʢ ʵʪʦ ʧʨʠʥʷʪʦ ʧʨʠ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʛʨʫʧʧʠʨʦʚʢʝ ʩʯʝʪʦʚ, 
ʤʳ ʚʳʯʠʪʘʣʠ ʤʘʪʝʨʠʘʣʴʥʳʝ ʘʢʪʠʚʳ (ʙʘʣʘʥʩʦʚʫʶ ʩʪʦʠʤʦʩʪʴ 
ʟʜʘʥʠʡ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ [21]) ʠʟ ʩʦʙʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ.  
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ɺʟʘʠʤʥʳʝ ʢʦʨʩʯʝʪʘ ʙʘʥʢʦʚ-ʨʝʟʠʜʝʥʪʦʚ ʧʝʨʠʦʜʠʯʝʩʢʠ 
ʩʧʠʩʳʚʘʶʪʩʷ ʢʣʠʨʠʥʛʦʤ, ʘ ʚ ʧʨʦʤʝʞʫʪʢʝ ʤʝʞʜʫ ʩʧʠʩʘʥʠʷʤʠ 
ʜʫʙʣʠʨʫʶʪ ʜʚʠʞʝʥʠʝ ʨʘʩʯʝʪʥʳʭ ʩʯʝʪʦʚ. ʇʦʵʪʦʤʫ ʤʳ ʚʳʯʠʪʘ-
ʣʠ ʧʘʩʩʠʚʳ ʧʦ ʤʝʞʙʘʥʢʦʚʩʢʠʤ ʢʦʨʩʯʝʪʘʤ ʠʟ ʘʢʪʠʚʦʚ.  

ɸʛʨʝʛʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʥʝʩʢʦʣʴʢʦ ʩʪʘʜʠʡ ʩ ʫʯʝ-
ʪʦʤ ʭʘʨʘʢʪʝʨʥʦʛʦ ʨʘʟʤʝʨʘ ʦʩʪʘʪʢʦʚ (ʤʝʣʢʠʝ ʩʪʘʪʴʠ ʚʢʣʶʯʘ-
ʣʠʩʴ ʚ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʨʦʜʩʪʚʝʥʥʳʝ ʢʨʫʧʥʳʝ). ʈʘʙʦʪʘ ʦʧʠ-
ʨʘʣʘʩʴ ʥʘ ʦʧʳʪ ʘʥʘʣʦʛʠʯʥʦʛʦ ʘʥʘʣʠʟʘ ʙʘʣʘʥʩʦʚ ʙʘʥʢʦʚ 
ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʜʦʙʨʝʥʥʦʛʦ ʚ ʩʚʦʝ ʚʨʝʤʷ ʩʧʝʮʠʘʣʠ-
ʩʪʘʤʠ ʎɹ [2].  

ɺ ʠʪʦʛʝ ʦʩʪʘʣʦʩʴ 23 ʘʛʨʝʛʠʨʦʚʘʥʥʳʭ ʩʯʝʪʘ, ʦʧʠʩʘʥʥʳʭ ʚ 
ʪʘʙʣ. 2.2.2.2. (ɿʜʝʩʴ ʠ ʥʠʞʝ ʪʘʙʣʠʮʳ ʠ ʨʠʩʫʥʢʠ ʥʫʤʝʨʫʶʪʩʷ 
ʟʘʥʦʚʦ ʚʥʫʪʨʠ ʩʘʤʦʛʦ ʤʝʣʢʦʛʦ ʠʟ ʩʦʜʝʨʞʘʱʠʭ ʠʭ ʧʦʜʨʘʟʜʝ-
ʣʝʥʠʡ ʪʝʢʩʪʘ). ʉʫʤʤʳ ʧʘʩʩʠʚʦʚ ʠ ʘʢʪʠʚʦʚ ʚ ʵʪʦʡ ʪʘʙʣʠʮʝ 
ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʚʧʘʜʘʶʪ, ʥʦ ʦʥʠ ʤʝʥʴʰʝ ʩʫʤʤʳ ʙʘʣʘʥʩʦʚʳʭ 
ʘʢʪʠʚʦʚ (ʚʘʣʶʪʳ ʙʘʣʘʥʩʘ), ʧʦʜʩʯʠʪʘʥʥʦʡ ʧʦ ʠʩʭʦʜʥʳʤ ʜʘʥ-
ʥʳʤ.  

ɺ ʦʩʥʦʚʥʦʤ ʥʠʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʫʤʤʘ ʘʛʨʝʛʠʨʦʚʘʥʥʳʭ 
ʙʘʣʘʥʩʦʚ ʧʦ ʚʩʝʤ ʙʘʥʢʘʤ, ʚ ʢʦʪʦʨʦʡ ʯʠʩʪʳʝ ʦʩʪʘʪʢʠ ʚʟʘʠʤʥʳʭ 
ʢʦʨʨʝʩʧʦʥʜʝʥʪʩʢʠʭ ʩʯʝʪʦʚ ʙʘʥʢʦʚ-ʨʝʟʠʜʝʥʪʦʚ ʜʘʶʪ ʧʨʘʢʪʠʯʝ-
ʩʢʠ ʥʫʣʝʚʦʡ ʚʢʣʘʜ. ʇʦʵʪʦʤʫ ʚ ʩʧʠʩʦʢ ʘʛʨʝʛʠʨʦʚʘʥʥʳʭ ʩʝʪʦʚ 
ʵʪʠ ʢʦʨʩʯʝʪʘ ʥʝ ʚʢʣʶʯʘʶʪʩʷ.     

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʚ ʪʘʙʣ. 2.2.2.2 ʚʝʣʠʯʠʥʳ ʠʩʧʦʣʴʟʦʚʘ-
ʣʠʩʴ ʧʨʠ ʵʤʧʠʨʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʘʥʢʦʚʩʢʦʡ 
ʩʠʩʪʝʤʳ. ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʦʥʠ ʧʦʜʚʝʨʛʘʣʠʩʴ ʜʘʣʴʥʝʡʰʝ-
ʤʫ ʘʛʨʝʛʠʨʦʚʘʥʠʶ. 
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ʊʘʙʣʠʮʘ. 2.2.2.2  ɻʨʫʧʧʠʨʦʚʢʘ ʩʯʝʪʦʚ 

 

ˉ ʪʠʧ ʀʤ ̫ ʘ / ʧ ʉʤʳʩʣ 

1  Q ɸ ʂʘʩʩʘ 

2 

ʈ
ʘ
ʩ
ʯ
ʝ
ʪ

 r

ʩ
 
ʎ
ɹ

 

Kc ɸ ʢʦʨʩʯʝʪʘ ʚ ʎɹ 

3 Lc ɸ ʜʝʧʦʟʠʪʳ ʚ ʎɹ 

4 Rc ɸ ʦʙʷʟʘʪʝʣʴʥʳʝ ʨʝʟʝʨʚʳ ʚ ʎɹ 

5 Dc ʇ ʟʘʡʤʳ ʫ  ʎɹ 

6 

ʊ
ʝ
ʢ
ʫɦ
ʠ
ʝ 

ʉ
ʯ
ʝ
ʪ
ʘ

 

Kf ɸ ʟʘʛʨʘʥʠʯʥʳʝ ʢʦʨʩʯʝʪʘ 

7 Nf ʇ ʨʘʩʯʝʪʥʳʝ ʩʯʝʪʘ ʥʝʨʝʟʠʜʝʥʪʦʚ 

8 Ng ʇ ʨʘʩʯʝʪʥʳʝ ʩʯʝʪʘ ʛʦʩʫʜʘʨʩʪʚʘ 

9 Na ʇ ʨʘʩʯʝʪʥʳʝ ʩʯʝʪʘ ʬʠʨʤ 

10 Nh ʇ 
ʜʝʧʦʟʠʪʳ ʥʘʩʝʣʝʥʠʷ ʜʦ 
ʚʦʩʪʨʝʙʦʚʘʥʠʷ 

11 

ʂ
ʨ
ʝ
ʜʠ
ʪ

 r

Lb ɸ ʤʝʞʙʘʥʢʦʚʩʢʠʝ ʢʨʝʜʠʪʳ (ʄɹʂ)  

12 Lf ɸ ʢʨʝʜʠʪʳ ʥʝʨʝʟʠʜʝʥʪʘʤ 

13 Lg ɸ ʢʨʝʜʠʪʳ ʛʦʩʫʜʘʨʩʪʚʫ 

14 La ɸ ʢʨʝʜʠʪʳ ʧʨʦʠʟʚʦʜʩʪʚʫ 

15 Lh ɸ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʢʨʝʜʠʪʳ 

16 

ɼ
ʝ
ʧ
ʦ
ʟ
ʠ
ʪ

 r Db ʇ ʄɹʂ ʧʘʩʩʠʚ 

17 Df ʇ ʜʝʧʦʟʠʪʳ ʥʝʨʝʟʠʜʝʥʪʦʚ 

18 Da ʇ ʜʝʧʦʟʠʪʳ ʬʠʨʤ 

19 Dh ʇ ʩʨʦʯʥʳʝ ʜʝʧʦʟʠʪʳ ʥʘʩʝʣʝʥʠʷ 

20 

ʎ
ʝʥ
ʥ
ʳ
ʝ
 

ʙ
ʫ
ʤ
ʘ
ʛ
ʠ

 A ʇ ʚʳʧʫʱʝʥʥʳʝ ʘʢʮʠʠ 

21 C ɸ ʚʣʦʞʝʥʠʷ ʚ ʮʝʥʥʳʝ ʙʫʤʘʛʠ 

22 B ʇ ʚʳʧʫʱʝʥʥʳʝ ʦʙʣʠʛʘʮʠʠ ʠ ʚʝʢʩʝʣʷ 

23  O ʇ ʩʦʙʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ 
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ʈʠʩ. 2.2.2.1 ʊʝʤʧʳ ʨʦʩʪʘ ʦʩʪʘʪʢʦʚ ʘʛʨʝʛʠʨʦʚʘʥʥʳʭ ʩʯʝʪʦʚ.  

 
ʏʪʦʙʳ ʯʠʪʘʪʝʣʴ ʦʮʝʥʠʣ ʭʘʨʘʢʪʝʨ ʜʠʥʘʤʠʢʠ ʧʨʦʮʝʩʩʦʚ, 

ʢʦʪʦʨʳʝ ʤʳ ʭʦʪʠʤ ʩʤʦʜʝʣʠʨʦʚʘʪʴ, ʧʨʠʚʝʜʝʤ ʛʨʘʬʠʢʠ ʪʝʤʧʦʚ 
ʨʦʩʪʘ ʚʩʝʭ 23 ʘʛʨʝʛʠʨʦʚʘʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʟʘ 2004ʛ. ʅʘ ʵʪʦʤ 
ʨʠʩʫʥʢʝ, ʢʘʢ ʠ ʥʘ ʚʩʝʭ ʛʨʘʬʠʢʘʭ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʥʠʞʝ, ʧʦ 
ʦʩʠ ʘʙʩʮʠʩʩ ʦʪʣʦʞʝʥʳ ʤʝʩʷʮʳ, ʥʘʯʠʥʘʷ ʩ ʷʥʚʘʨʷ 2004ʛ. ʋʢʘ-
ʟʳʚʘʪʴ, ʯʪʦ ʝʩʪʴ ʯʪʦ ʥʘ ʵʪʦʤ ʨʠʩʫʥʢʝ, ʢʦʥʝʯʥʦ, ʩʦʚʝʨʰʝʥʥʦ 
ʙʝʩʩʤʳʩʣʝʥʥʦ.  
 

2.3 ɽʜʠʥʩʪʚʦ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ  

ʌʦʨʤʘʣʴʥʦ ʢʦʤʤʝʨʯʝʩʢʠʝ ʙʘʥʢʠ ʨʘʚʥʦʧʨʘʚʥʳ ʠ ʥʝʟʘʚʠ-
ʩʠʤʳ, ʥʦ ʩʨʝʜʠ ʥʠʭ ʷʚʥʦ ʚʳʜʝʣʷʶʪʩʷ ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʛʦʩʫ-
ʜʘʨʩʪʚʫ ʛʠʛʘʥʪʳ: ʉʙʝʨʙʘʥʢ ʠ ɺʥʝʰʪʦʨʛʙʘʥʢ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʢʦ-
ʪʦʨʳʝ ʢʨʫʧʥʳʝ ʙʘʥʢʠ, ʥʘʧʨʠʤʝʨ, ɻʘʟʧʨʦʤʙʘʥʢ, ʷʚʣʷʶʪʩʷ ʜʦ-
ʯʝʨʥʠʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʢʦʨʧʦʨʘʮʠʡ. ʇʦ-
ʵʪʦʤʫ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚʩʪʘʝʪ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʤʦʞʥʦ ʣʠ ʨʘʩʩʤʘʪ-
ʨʠʚʘʪʴ ʩʦʚʦʢʫʧʥʦʩʪʴ ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʦʚ ʢʘʢ ʝʜʠʥʦʛʦ ʤʦ-
ʜʝʣʴʥʦʛʦ ʘʛʝʥʪʘ. 

ʏʪʦʙʳ ʧʨʦʷʩʥʠʪʴ ʵʪʦʪ ʚʦʧʨʦʩ, ʤʳ ʩʨʘʚʥʠʣʠ ʠʟʤʝʥʝʥʠʝ 
ʟʘ 2004-2007ʛʛ. ʯʠʩʣʘ ʙʘʥʢʦʚ, ʯʴʠʭ ʙʘʣʘʥʩʳ ʦʧʫʙʣʠʢʦʚʘʥʳ  
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ʆʰʠʙʢʘ! ʆʙʲʝʢʪ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʩʦʟʜʘʥ ʠʟ ʢʦʜʦʚ ʧʦʣʝʡ ʨʝʜʘʢʪʠ-

ʨʦʚʘʥʠʷ. 

ʈʠʩ.  2.3.1 ʏʠʩʣʦ ʙʘʥʢʦʚ, ʧʫʙʣʠ-

ʢʦʚʘʚʰʠʭ ʙʘʣʘʥʩʳ 

ʈʠʩ.  2.3.2 ɸʢʪʠʚʳ ʙʘʥʢʦʚ, ʧʫʙ-

ʣʠʢʦʚʘʚʰʠʭ ʙʘʣʘʥʩʳ, ʪʨʣʥ. ʨʫʙ. 

 
ʩʘʡʪʝ ʎɹ [22], ʠ ʩʦʚʦʢʫʧʥʳʝ ʘʢʪʠʚʳ ʵʪʠʭ ʙʘʥʢʦʚ. ʅʘ ʨʠʩ. 2.3.1 
ʧʦʢʘʟʘʥʦ ʠʟʤʝʥʝʥʠʝ ʯʠʩʣʘ ʙʘʥʢʦʚ, ʧʫʙʣʠʢʫʶʱʠʭ ʙʘʣʘʥʩʳ, ʘ 
ʥʘ ʨʠʩ. 2.3.2 ï ʠʟʤʝʥʝʥʠʝ ʩʫʤʤʘʨʥʳʭ ʙʘʣʘʥʩʦʚʳʭ ʘʢʪʠʚʦʚ 
(ʚʘʣʶʪʳ ʙʘʣʘʥʩʘ) ʵʪʠʭ ʙʘʥʢʦʚ. 

ʇʫʙʣʠʢʘʮʠʷ ʙʘʣʘʥʩʦʚ ʥʘ ʦʪʢʨʳʪʦʤ ʩʘʡʪʝ [22] ʥʝ ʷʚʣʷʝʪ-
ʩʷ ʩʪʨʦʛʦ ʦʙʷʟʘʪʝʣʴʥʦʡ, ʥʦ ʧʦʦʱʨʷʝʪʩʷ ʎʝʥʪʨʘʣʴʥʳʤ ʙʘʥʢʦʤ. 
ʉʪʠʤʫʣʳ ʙʳʣʠ ʨʝʟʢʦ ʫʩʠʣʝʥʳ ʚ 2007, ʯʪʦ ʚʠʜʥʦ ʥʘ ʨʠʩ. 2.3.1, 
ʥʦ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʟʘʤʝʪʥʦ ʥʘ ʨʠʩ. 2.3.2. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʧʨʠ-
ʨʦʩʪ ʯʠʩʣʘ ʙʘʥʢʦʚ, ʧʨʝʜʦʩʪʘʚʠʚʰʠʭ ʦʪʯʝʪʥʦʩʪʴ, ʧʨʦʠʟʦʰʝʣ ʚ 
ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʤʘʣʳʭ ʙʘʥʢʦʚ. ʅʘʜʦ ʪʘʢʞʝ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ 
ʯʠʩʣʦ ʙʘʥʢʦʚ ʥʘ ʨʠʩ. 2.3.1 ʨʦʩʣʦ ʥʝ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʨʘʩʰʠʨʝ-
ʥʠʷ ʢʨʫʛʘ ʙʘʥʢʦʚ, ʧʫʙʣʠʢʫʶʱʠʭ ʙʘʣʘʥʩʳ. ɿʘ 2004-2007ʛʛ. 219 
ʙʘʥʢʦʚ ʠʩʯʝʟʣʦ, ʣʠʰʠʚʰʠʩʴ ʣʠʮʝʥʟʠʠ, ʥʦ ʦʙʨʘʟʦʚʘʣʦʩʴ 34  
ʥʦʚʳʭ ʙʘʥʢʘ.   

ʋʜʠʚʠʪʝʣʴʥʫʶ ʢʘʨʪʠʥʫ ʦʪʢʨʳʚʘʝʪ ʨʘʥʛʦʚʦʝ ʨʘʩʧʨʝʜʝ-
ʣʝʥʠʝ ʙʘʥʢʦʚ, ʠʟʦʙʨʘʞʝʥʥʦʝ ʥʘ ʨʠʩ. 2.3.3.  
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ʈʠʩ.  2.3.3. ʈʘʥʛʦʚʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʙʘʥʢʦʚ ʧʦ ʘʢʪʠʚʘʤ 

 
ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʵʪʦʡ ʜʠʘʛʨʘʤʤʳ ʙʘʥʢʠ ʙʳʣʠ ʟʘʥʫʤʝʨʦ-

ʚʘʥʳ ʚ ʧʦʨʷʜʢʝ ʫʙʳʚʘʥʠʷ ʚʘʣʶʪʳ ʙʘʣʘʥʩʘ. ʅʘ ʨʠʩ.2.3.3 ʚ ʣʦ-
ʛʘʨʠʬʤʠʯʝʩʢʦʤ ʤʘʩʰʪʘʙʝ ʠʟʦʙʨʘʞʝʥʘ ʜʦʣʷ ʦʙʱʠʭ ʘʢʪʠʚʦʚ 

ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ ( )nx t , ʧʨʠʭʦʜʷʱʘʷʩʷ ʥʘ ʙʘʥʢ ʥʦʤʝʨ n, 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ ln 1 100
( )

n

N t
, ʛʜʝ ( )N t ï 

ʦʙʱʝʝ ʯʠʩʣʦ ʙʘʥʢʦʚ ʚ ʤʝʩʷʮʝ t . ɺʦʩʝʤʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʨʘʟ-

ʣʠʯʠʤʳʭ ʢʨʠʚʳʭ ʥʘ ʨʠʩ. 2.3.3 ʦʪʚʝʯʘʶʪ ʨʘʟʥʳʤ ʧʝʨʠʦʜʘʤ 
ʚʨʝʤʝʥʠ: 

 
t = 06.2004, 12.2004, 06.2005, 12.2005, 06.2006, 12.2006, 05.2007, 12.2007 
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ʈʦʤʙʠʢʦʤ ʥʘ ʨʠʩ. 2.3.3 ʧʦʢʘʟʘʥʦ ʧʦʣʦʞʝʥʠʝ ɻʘʟʧʨʦʤʙʘʥʢʘ ʚ 
ʵʪʠ ʧʝʨʠʦʜʳ. ʇʨʠʯʠʥʳ, ʧʦ ʢʦʪʦʨʳʤ ʜʣʷ 2007ʛ. ʧʨʠʚʝʜʝʥʳ 
ʜʘʥʥʳʝ ʟʘ ʤʘʡ ʚʤʝʩʪʦ ʠʶʥʷ, ʦʙʲʷʩʥʷʶʪʩʷ ʚ ʨʘʟʜ. 3.3.  

ɺʠʜʥʦ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʠʟʤʝʥʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʩʦ-
ʩʪʘʚʘ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ ʠ ʠʟʤʝʥʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʧʦʟʠ-
ʮʠʡ ʦʪʜʝʣʴʥʳʭ ʙʘʥʢʦʚ, ʨʘʥʛʦʚʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʦʭʨʘʥʝ̫ʪʩʷ 
ʫʜʠʚʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʳʤ. ʉʜʚʠʛ çʭʚʦʩʪʘè, ʧʨʠʭʦʜʷʱʠʡʩʷ ʥʘ 
2007ʛ., ʦʯʝʚʠʜʥʦ ʩʚʷʟʘʥ ʩ ʫʧʦʤʷʥʫʪʳʤ ʚʳʰʝ ʨʝʟʢʠʤ ʨʦʩʪʦʤ 
ʯʠʩʣʘ ʤʘʣʳʭ ʙʘʥʢʦʚ ʧʫʙʣʠʢʫʶʱʠʭ ʙʘʣʘʥʩʳ (ʩʤ. ʨʠʩ. 2.3.1).  

ʂʘʢ ʥʘʤ ʢʘʞʝʪʩʷ, ʵʪʦʪ ʬʘʢʪ ʷʩʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, 
ʙʘʥʢʦʚʩʢʘʷ ʩʠʩʪʝʤʘ ʜʝʡʩʪʚʫʝʪ ʢʘʢ ʝʜʠʥʦʝ ʮʝʣʦʝ ʥʝʟʘʚʠ-
ʩʠʤʦ ʦʪ çʧʝʨʩʦʥʘʣʴʥʦʛʦè ʩʦʩʪʘʚʘ.   

ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʵʪʦʛʦ ʪʝʟʠʩʘ ʩʣʫʞʠʪ 
ʩʣʝʜʫʶʱʠʡ ʬʘʢʪ. ʅʘ ʨʠʩ. 2.3.3 ʚʠʜʥʦ, ʯʪʦ ʧʝʨʚʳʝ ʜʚʝ ʪʦʯʢʠ 
ʥʝʩʢʦʣʴʢʦ ʚʳʧʘʜʘʶʪ ʠʟ ʦʙʱʝʡ ʢʘʨʪʠʥʳ. ʕʪʠ ʧʝʨʚʳʝ ʜʚʘ ʤʝʩ-
ʪʘ ʚ ʨʘʥʛʦʚʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʚʩʝʛʜʘ ʟʘʥʠʤʘʶʪ ʉʙʝʨʙʘʥʢ ʠ 
ɺʥʝʰʪʦʨʛʙʘʥʢ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʝ ʚ ʩʨʝʜʥʝʤ 36.7% ʠ 5.5% ʚʩʝʭ 
ʘʢʪʠʚʦʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ4.  ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʩʝ ʵʤʧʠʨʠʯʝʩʢʠʝ 
ʠʩʩʣʝʜʦʚʘʥʠʷ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʳʭ ʧʨʠʚʦʜʷʪʩʷ ʥʠʞʝ,  ʧʨʦʚʦ-
ʜʠʣʠʩʴ ʚ ʜʚʫʭ ʚʘʨʠʘʥʪʘʭ: ʜʣʷ ʚʩʝʭ ʙʘʥʢʦʚ ʠ ʜʣʷ ʚʩʝʭ 
ʙʘʥʢʦʚ ʟʘ ʚʳʯʝʪʦʤ ʉʙʝʨʙʘʥʢʘ ʠ ɺʥʝʰʪʦʨʛʙʘʥʢʘ. ɺʦ ʚʩʝʭ 
ʩʣʫʯʘʷʭ ʧʝʨʚʳʡ ʚʘʨʠʘʥʪ ʜʘʚʘʣ ʙʦʣʝʝ ʨʝʛʫʣʷʨʥʳʝ ʠ ʪʦʯ-
ʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

ʇʦʩʣʝ ʜʚʫʭ ʧʝʨʚʳʭ ʪʦʯʝʢ ʥʘ ʨʠʩ. 2.3.3 ʥʘʯʠʥʘʝʪʩʷ ʧʨʘʢ-
ʪʠʯʝʩʢʠ ʣʠʥʝʡʥʳʡ ʫʯʘʩʪʦʢ. ʇʦʩʢʦʣʢɹʫ ʜʠʘʛʨʘʤʤʘ ʧʦʢʘʟʳʚʘʝʪ 
ʟʘʚʠʩʠʤʦʩʪʴ ʣʦʛʘʨʠʬʤʘ ʦʪ ʣʦʛʘʨʠʬʤʘ, ʣʠʥʝʡʥʳʡ ʫʯʘʩʪʦʢ ʦʪ-
ʚʝʯʘʝʪ ʟʥʘʤʝʥʠʪʦʤʫ ʩʪʝʧʝʥʥʦʤʫ ʟʘʢʦʥʫ ʎʠʧʬʘ-ʇʘʨʝʪʦ [7]. 
ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ  (ʩʤ. ʨʠʩ. 2.3.3.1) 

 
1.3480.33nx n

  
  

 

                                                 
4
 ʅʘʧʦʤʥʠʤ, ʯʪʦ ʤʳ ʫʯʠʪʳʚʘʣʠ ʪʦʣʴʢʦ ʙʘʣʘʥʩʦʚʳʝ ʘʢʪʠʚʳ. ʌʦʨʤʘʣʴʥʳʡ 
ʦʪʯʝʪ ʙʘʥʢʦʚ ʦ ʩʫʤʤʝ ʘʢʪʠʚʦʚ, ʚʢʣʶʯʘʷ ʟʘʙʘʣʘʥʩʦʚʳʝ, ʜʘʝʪ, ʥʘʧʨʠʤʝʨ, ʜʣʷ 
ʙʘʥʢʘ çʋʨʘʣʩʠʙè ʚʝʣʠʯʠʥʫ ʥʘ ʜʚʘ ʧʦʨʷʜʢʘ ʙʦʣʴʰʫʶ, ʯʝʤ ʫ ʉʙʝʨʙʘʥʢʘ. ʅʦ 
ʵʪʘ ʚʝʣʠʯʠʥʘ ʥʝʩʪʘʙʠʣʴʥʘ ʠ ʥʝ ʧʦʢʘʟʘʪʝʣʴʥʘ. 
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ʈʠʩ. 2.3.3.1. ɸʧʧʨʦʢʩʠʤʘʮʠʷ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ ʩʨʝʜʥʠʭ ʙʘʥʢʦʚ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʝʤ ʎʠʧʬʘ-ʇʘʨʝʪʦ 

ʈʠʩ. 2.3.3.2 ɸʧʧʨʦʢʩʠʤʘʮʠʷ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ ʤʘʣʳʭ ʙʘʥʢʦʚ ʵʢʩʧʦ-

ʥʝʥʪʦʡ 

 
ɿʘʢʦʥʫ ʎʠʧʬʘ-ʇʘʨʝʪʦ, ʢʘʢ ʠʟʚʝʩʪʥʦ [7],  ʫʜʦʚʣʝʪʚʦʨʷʶʪ 

ʩʘʤʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʨʘʥʛʦʚʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ: ʛʦʨʦʜʦʚ ʠ 
ʣʫʥʥʳʭ ʢʨʘʪʝʨʦʚ ʧʦ ʨʘʟʤʝʨʫ, ʩʣʦʚ ʷʟʳʢʘ ʧʦ ʯʘʩʪʦʪʝ, ʬʠʟʠʯʝ-
ʩʢʠʭ ʣʠʮ ʧʦ ʜʦʭʦʜʘʤ,  ʧʨʦʜʘʞ ʘʚʪʦʤʦʙʠʣʝʡ ʧʦ ʮʝʥʝ ʠ ʪ. ʜ5. 

ʀʤʝʝʪʩʷ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪ ʦʯʝʥʴ ʨʘʟʥʦʛʦ ʢʘ-
ʯʝʩʪʚʘ, ʧʳʪʘʶʱʠʭʩʷ ʦʙʲʷʩʥʠʪʴ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʵʪʦʛʦ ʨʘʩʧʨʝ-
ʜʝʣʝʥʠʷ, ʦʜʥʘʢʦ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʷʩʥʦʩʪʠ ʝʱʝ ʥʝ ʜʦʩʪʠʛ-
ʥʫʪʦ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʥʘʣʠʯʠʝ ʩʪʝʧʝʥʥʦʛʦ 
ʨʘʥʛʦʚʦʛʦ  ʨʘʩʧʨʝʜʝʣʝʥʠʷ  ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʢʦʤ ʩʠʩʪʝʤ-
ʥʦʤ ʝʜʠʥʩʪʚʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʙʲʝʢʪʦʚ6 [13]. 

                                                 
5
 ˨͡Ύ ͍͋͊ͤͦ͟ ͊ͦͤ͘͟ ͙̇ͨͺ͊-˽͊ͪͭͦ ͔ͭͦ͗ ͍͔ͨͪͦͪΎ͙͡Σ ͤͦ ͔ͪͯ͘͡Έͭ͊ͭ ͨͦ͡ ͯ;͊ͫ͡Ύ 
͙ͦͭͪͼ͔͊ͭ͡Έͤ·ͣΣ ͨͦͫͦ͟͡Έͯ͟ ͍͊ͭͦͪ· Ή͙ͭͻ ͪ͊͋ͦͭ ͔ͤ ͦ͋ͪ͊΅͙͊͡ ͍͙͙ͤͣ͊ͤΎ ͤ͊ 
͙ͪ͊͘͡;͙͔ ͔ͣ͗͒ͯ ͍͋͊͊ͤͫͦ͡·͙ͣ ͙ ͍͊͋͊͊ͤ͊ͫͦ͘͡·͙ͣ ͙͍͊ͭ͟ ͙͊ͣΦ 
6
 ˹͙͔͊ͨͪͣͪΣ ͔͔ͫͭͨͤͤͦͣͯ ͊ͦͤͯ͘͟ ͎͍͎ͪ͊ͤͦͦͦ ͔͔͔͙ͪ͊ͫͨͪ͒ͤ͡Ύ ͍ͫͦ͡ ͨͦ ;͔͊ͫͭͦͭ 
͔͔͙ͯͨͦͭͪ͋ͤ͡Ύ ͨͦ͒;͙ͤ Ύ͔ͭͫΎ ͔ͤ ͭͦ͡Έͦ͟ ͍ͫͦ͊ͪ͡Έ ͍͔͎ͫͦ Ύ͘·͊͟Σ ͤͦ ͙ ͍͙ͫͦ͊ͪ͡ 
͔ͦͭ͒͡Έͤ·ͻ ͙͔͔͚ͨͫ͊ͭ͡Σ ͙ͨͪ;͔ͣ ͔͙ͨͦ͊͊ͭ͘͟͡ ͔͔͔ͪ͊ͫͨͪ͒ͤ͡ ͙Ύ ͒͡Ύ ͪ͊ͤ͘·ͻ ͙ͨπ
͔͔͚ͫ͊ͭ͡ ͙ͪ͊͘͡;ͤ· [7]. 
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ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʘʢʪʠʚʦʚ ʤʘʣʳʭ ʙʘʥʢʦʚ ʩ ʨʘʥʛʘʤʠ 301-
778  ʫʞʝ ʥʝ ʧʦʜʯʠʥʷʝʪʩʷ ʩʪʝʧʝʥʥʦʤʫ ʟʘʢʦʥʫ, ʥʦ ʭʦʨʦʰʦ ʘʧ-
ʧʨʦʢʩʠʤʠʨʫʝʪʩʷ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʤ  (ʨʠʩ. 2.3.3.2)     

 
4 0.00567.74 10n

nx e .  

 
ɺʦʟʤʦʞʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʩʨʝʜʠ ʤʘʣʳʭ ʙʘʥʢʦʚ 

ʤʥʦʛʠʝ ʙʣʠʟʢʠ ʢ ʙʘʥʢʨʦʪʩʪʚʫ ʪ.ʝ. ʢ ʚʳʧʘʜʝʥʠʶ ʠʟ ʩʠʩʪʝʤʳ. 
ɺʧʨʦʯʝʤ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʣʶʜʝʡ ʧʦ ʜʦʭʦʜʘʤ ʠ ʧʨʦʜʘʞ ʘʚʪʦ-
ʤʦʙʠʣʝʡ ʧʦ ʮʝʥʝ ʪʦʞʝ ʠʤʝʶʪ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʝ çʭʚʦʩʪʳè. 

3 ʆʩʦʙʝʥʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʙʘʥʢʦʚ-
ʩʢʦʡ ʩʠʩʪʝʤʳ ʩʦʚʨʝʤʝʥʥʦʡ ʈʦʩʩʠʠ 

3.1 ɼʠʥʘʤʠʢʘ ʩʪʨʫʢʪʫʨʳ ʘʢʪʠʚʦʚ ʠ ʧʘʩʩʠʚʦʚ 

3.1.1 ʉʊʈʋʂʊʋʈɸ ɸʂʊʀɺʆɺ ʀ ʇɸʉʉʀɺʆɺ 

ɿʘʧʫʪʘʥʥʘʷ ʢʘʨʪʠʥʘ, ʠʟʦʙʨʘʞʝʥʥʘʷ ʥʘ ʨʠʩ. 2.2.2.1, ʩʪʘ-
ʥʦʚʠʪʩʷ ʛʦʨʘʟʜʦ ʷʩʥʝʝ, ʝʩʣʠ ʧʦʩʤʦʪʨʝʪʴ ʥʝ ʥʘ ʪʝʤʧʳ  
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ʈʠʩ. 3.1.1.2 ʉʪʨʫʢʪʫʨʘ ʧʘʩʩʠʚʦʚ 

 
ʨʦʩʪʘ, ʘ ʥʘ ʩʪʨʫʢʪʫʨʫ ʘʛʨʝʛʠʨʦʚʘʥʥʳʭ ʘʢʪʠʚʦʚ ʠ ʧʘʩʩʠʚʦʚ, ʠʟ-
ʤʝʥʝʥʠʝ, ʢʦʪʦʨʦʡ ʠʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 3.1.1.1, 3.1.1.2. 

ɺʠʜʥʦ, ʚʦ-ʧʝʨʚʳʭ, ʯʪʦ ʩʦʩʪʘʚ ʘʢʪʠʚʦʚ ʠ ʧʘʩʩʠʚʦʚ ʤʝʥʷ-
ʝʪʩʷ, ʭʦʪʷ ʠ ʟʘʤʝʪʥʦ, ʥʦ ʜʦʩʪʘʪʦʯʥʦ ʧʣʘʚʥʦ, ʠ, ʚʦ-ʚʪʦʨʳʭ, ʯʪʦ 
ʩʦʚʨʝʤʝʥʥʘʷ ʨʦʩʩʠʡʩʢʘʷ ʙʘʥʢʦʚʩʢʘʷ ʩʠʩʪʝʤʘ ʟʘʥʠʤʘʝʪʩʷ ʪʝʤ, 
ʯʝʤ ʧʦʣʦʞʝʥʦ ï ʧʨʝʚʨʘʱʘʝʪ ʩʙʝʨʝʞʝʥʠʷ ʚ ʢʨʝʜʠʪʳ.   

ʈʠʩ. 3.1.1.1 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʣʴʚʠʥʫʶ ʜʦʣʶ ʘʢʪʠʚʦʚ ʩʦ-
ʩʪʘʚʣʷʶʪ ʢʨʝʜʠʪʥʳʝ ʚʣʦʞʝʥʠʷ ʚ ʵʢʦʥʦʤʠʢʫ La+Lh. ʂʨʝʜʠʪʦ-
ʚʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚʘ Lg ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʝʪʩʷ, ʟʘʪʦ ʨʘʩʪʝʪ 
ʜʦʣʷ ʢʨʝʜʠʪʦʚ ʥʝʨʝʟʠʜʝʥʪʘʤ Lf. ʆʟʥʘʯʘʝʪ ʣʠ ʵʪʦ ʵʢʩʧʘʥʩʠʶ 
ʨʦʩʩʠʡʩʢʦʛʦ ʙʘʥʢʦʚʩʢʦʛʦ ʙʠʟʥʝʩʘ ʠʣʠ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʦ ʬʦʨ-
ʤʦʡ ʚʳʚʦʟʘ ʢʘʧʠʪʘʣʘ, ʝʱʝ ʧʨʝʜʩʪʦʠʪ ʚʳʷʩʥʠʪʴ.  

ʈʠʩ. 3.1.1.1 ʪʘʢʞʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʙʲʝʤ ʩʚʦʙʦʜʥʳʭ ʣʠ-
ʢʚʠʜʥʳʭ ʩʨʝʜʩʪʚ Kc ʫ ʙʘʥʢʦʚ ʦʯʝʥʴ ʚʝʣʠʢ, ʘ ʜʦʣʷ ʚʣʦʞʝʥʠʡ ʚ 
ʮʝʥʥʳʝ ʙʫʤʘʛʠ ʉ ʦʩʪʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʠʟʤʝʥʥʦʡ. ʕʪʦ ʦʟ-
ʥʘʯʘʝʪ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʨʦʩʪʝ ʨʦʣʠ ʨʳʥʢʘ ʮʝʥʥʳʭ ʙʫʤʘʛ 
ʚ ʨʦʩʩʠʡʩʢʦʡ ʢʨʝʜʠʪʥʦ-ʜʝʥʝʞʥʦʡ ʩʠʩʪʝʤʝ, ʚʦʟʤʦʞʥʦ, ʥʝ-
ʩʢʦʣʴʢʦ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦ ʠ ʧʨʝʫʚʝʣʠʯʝʥʦ.    

ʈʠʩ. 3.1.1.2 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʩʪʘʪʝʡ ʧʘʩʩʠʚʦʚ 
ʩʣʫʞʘʪ ʜʝʧʦʟʠʪʳ ʥʘʩʝʣʝʥʠʷ Dh. ʆʯʝʥʴ ʙʦʣʴʰʫʶ ʜʦʣʶ ʩʦ-
ʩʪʘʚʣʷʶʪ ʩʨʝʜʩʪʚʘ, ʧʨʠʚʣʝʯʝʥʥʳʝ ʥʘ ʙʝʩʩʨʦʯʥʳʝ ʙʝʩʧʨʦ-
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ʮʝʥʪʥʳʝ ʨʘʩʯʝʪʥʳʝ ʩʯʝʪʘ ʬʠʨʤ Na. ʆʙʳʯʥʦ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ 
ʚʳʜʘʯʘ ʩʨʦʯʥʳʭ ʢʨʝʜʠʪʦʚ ʟʘ ʩʯʝʪ ʙʝʩʩʨʦʯʥʳʭ ʨʝʩʫʨʩʦʚ ʨʠʩ-
ʢʦʚʘʥʥʘ ʠ ʚʝʜʝʪ ʢ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ. ɼʣʷ ʠʟʦʣʠʨʦʚʘʥʥʦʛʦ ʙʘʥʢʘ 
ʵʪʦ, ʙʝʩʩʧʦʨʥʦ, ʚʝʨʥʦ, ʥʦ ʜʣʷ ʮʝʣʦʩʪʥʦʡ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ, 
ʩʚʷʟʘʥʥʦʡ ʛʠʙʢʠʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʄɹʂ, ʵʪʦ ʩʫʞʜʝʥʠʝ ʥʫʞʜʘ-
ʝʪʩʷ ʚ ʧʨʦʚʝʨʢʝ. 

ʉʨʘʚʥʝʥʠʝ ʨʠʩ. 3.1.1.1 ʠ ʨʠʩ. 3.1.1.2 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 
ʩʪʨʫʢʪʫʨʘ ʧʘʩʩʠʚʦʚ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʘ, ʯʝʤ ʩʪʨʫʢʪʫʨʘ ʘʢʪʠʚʦʚ. 
ɽʜʠʥʩʪʚʝʥʥʦʝ ʟʘʤʝʪʥʦʝ ʠʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʧʘʩʩʠʚʦʚ ʧʨʦ-
ʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʨʦʩʪʘ ʜʦʣʠ ʜʝʧʦʟʠʪʦʚ ʥʝʨʝʟʠʜʝʥʪʦʚ, ʢʦʪʦʨʳʝ 
ʧʦʩʪʝʧʝʥʥʦ ʩʪʘʥʦʚʷʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʩʫʱʝʩʪʚʝʥʥʳʭ ʢʨʝ-
ʜʠʪʥʳʭ ʨʝʩʫʨʩʦʚ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʫʞʝ ʜʘʚʥʦ ʟʘʤʝʯʝʥ ʘʥʘʣʠʪʠ-
ʢʘʤʠ ʠ ʦʙʲʷʩʥʷʝʪʩʷ ʢʘʢ ʚʦʟʚʨʘʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʚʝʟʝʥʥʳʭ 
ʠʟ ʈʦʩʩʠʠ ʢʘʧʠʪʘʣʦʚ ʩʦʤʥʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ɼʦʣʷ ʩʦʙʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ O ʥʘ ʨʠʩ. 3.1.1.2 ʦʢʘʟʳʚʘʝʪʩʷ 
ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ (~6%) ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʎɹ ʥʦʨʤʘʪʠʚʘ ʜʦʩʪʘ-
ʪʦʯʥʦʩʪʠ ʩʦʙʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ (~8% ʚʘʣʶʪʳ ʙʘʣʘʥʩʘ). ʊʘʢ 
ʧʦʣʫʯʠʣʦʩʴ ʧʦʪʦʤʫ, ʯʪʦ ʧʨʠ ʧʦʜʩʯʝʪʝ ʘʛʨʝʛʘʪʘ O ʤʳ ʚʳʯʣʠ ʠʟ 
ʥʝʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʧʨʠʙʳʣʠ ʤʘʪʝʨʠʘʣʥɹʳʝ ʘʢʪʠʚʳ.  

3.1.2 ʉʊʈʋʂʊʋʈɸ ʂʈɽɼʀʊʆɺ ʀ ɼɽʇʆɿʀʊʆɺ  

ʈʘʩʩʤʦʪʨʠʤ ʦʩʦʙʦ ʩʪʨʫʢʪʫʨʳ ʧʨʦʮʝʥʪʥʳʭ ʧʨʠʚʣʝʯʝʥʥʳʭ 
ʩʨʝʜʩʪʚ ʠ ʧʨʦʮʝʥʪʥʳʭ ʦʪʚʣʝʯʝʥʥʳʭ ʩʨʝʜʩʪʚ. ʆʥʠ ʧʨʝʜʩʪʘʚ-
ʣʝʥʳ ʥʘ ʨʠʩ. 3.1.2.1, 3.1.2.2. 

ʅʘ ʨʠʩ. 3.1.2.1 ʦʩʦʙʝʥʥʦ ʭʦʨʦʰʦ ʟʘʤʝʪʥʘ ʪʝʥʜʝʥʮʠʷ ʟʘ-
ʤʝʱʝʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʜʝʧʦʟʠʪʦʚ ʠʥʦʩʪʨʘʥʥʳʤʠ. ʕʪʦ ʧʦʢʘ-
ʟʳʚʘʝʪ, ʯʪʦ ʜʘʚʥʦ ʦʞʠʜʘʝʤʳʡ ʧʨʦʮʝʩʩ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʦ-
ʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʵʢʦʥʦʤʠʢʠ, ʪʘʢ ʠʣʠ ʠʥʘʯʝ, ʧʦʰʝʣ.  

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʤʦʜʝʣʠ ʫʞʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʫʯʠʪʳʚʘʪʴ 
ʪʦʣʴʢʦ ʥʘʪʫʨʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʵʢʩʧʦʨʪʘ ʠ ʠʤʧʦʨʪʘ, ʘ ʩʣʝʜʫ-
ʝʪ ʦʧʠʩʳʚʘʪʴ ʚʝʩʴʤʘ ʟʘʧʫʪʘʥʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʦʪʥʦʰʝʥʠʷ ʩ 
ʥʝʨʝʟʠʜʝʥʪʘʤʠ. 

ɺ ʩʪʨʫʢʪʫʨʝ ʦʪʚʣʝʯʝʥʥʳʭ ʧʨʦʮʝʥʪʥʳʭ ʩʨʝʜʩʪʚ (ʢʨʝʜʠ-
ʪʦʚ) ʛʣʘʚʥʘʷ ʪʝʥʜʝʥʮʠʷ ï ʨʦʩʪ ʜʦʣʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʢʨʝʜʠ-
ʪʦʚ. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʈʦʩʩʠʡʩʢʘʷ ʢʨʝʜʠʪʥʦ-ʜʝʥʝʞʥʘʷ ʩʠʩ-
ʪʝʤʘ ʵʚʦʣʶʮʠʦʥʠʨʫʝʪ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩʦʚʨʝʤʝʥʥʦʡ ʟʘʧʘʜʥʦʡ. 
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ʈʠʩ. 3.1.2.2 ʉʪʨʫʢʪʫʨʘ ʦʪʚʣʝʯʝʥʥʳʭ ʧʨʦʮʝʥʪʥʳʭ ʩʨʝʜʩʪʚ 

 
ɺ ʵʪʦʡ ʩʠʩʪʝʤʝ ʜʦʤʦʭʦʟʷʡʩʪʚʘ ʦʩʪʘʶʪʩʷ ʧʝʨʚʠʯʥʳʤʠ ʢʨʝʜʠ-
ʪʦʨʘʤʠ, ʥʦ ʦʩʥʦʚʥʦʡ ʩʪʘʪʴʝʡ ʠʭ ʩʙʝʨʝʞʝʥʠʷ ʩʣʫʞʘʪ ʥʝ ʜʦʙʨʦ-
ʚʦʣʴʥʳʝ ʙʘʥʢʦʚʩʢʠʝ ʜʝʧʦʟʠʪʳ, ʘ ʧʨʘʢʪʠʯʝʩʢʠ ʦʙʷʟʘʪʝʣʴʥʳʝ 
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ʩʪʨʘʭʦʚʳʝ ʚʟʥʦʩʳ. ʕʪʠ, ʧʦ ʩʫʪʠ, ʧʨʠʥʫʜʠʪʝʣʥɹʳʝ ʩʙʝʨʝʞʝʥʠʷ  
ʟʘʪʝʤ ʫʤʝʥʴʰʘʶʪʩʷ (ʟʘ ʧʣʘʪʫ) ʟʘ ʩʯʝʪ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘ-
ʥʝʥʥʦʡ ʧʨʘʢʪʠʢʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʢʨʝʜʠʪʦʚ. 

3.1.3 ʀɿʄɽʅɽʅʀɽ ɼʖʈɸʎʀʀ ʂʈɽɼʀʊʆɺ ʀ ɼɽʇʆɿʀʊʆɺ 

ɽʩʪʴ ʝʱʝ ʦʜʥʦ ʚʘʞʥʦʝ ʠʟʤʝʥʝʥʠʝ ʚ ʩʪʨʫʢʪʫʨʝ ʘʢʪʠʚʦʚ ʠ 
ʧʘʩʩʠʚʦʚ, ʢʦʪʦʨʦʝ ʥʝ ʚʳʨʘʞʘʝʪʩʷ ʚ ʪʝʨʤʠʥʘʭ ʘʛʨʝʛʠʨʦʚʘʥʥʳʭ 
ʧʦʢʘʟʘʪʝʣʝʡ. ʇʨʠ ʘʛʨʝʛʠʨʦʚʘʥʠʠ ʤʳ ʩʢʣʘʜʳʚʘʣʠ ʢʨʝʜʠʪʳ ʠ 
ʜʝʧʦʟʠʪʳ, ʚʳʜʘʥʥʳʝ ʠ ʧʨʠʚʣʝʯʝʥʥʳʝ ʥʘ ʨʘʟʣʠʯʥʳʝ ʩʨʦʢʠ, ʘ 
ʩʦʦʪʥʦʰʝʥʠʝ ʵʪʠʭ  ʩʪʘʪʝʡ ʜʣʷ ʨʘʟʥʳʭ ʩʨʦʢʦʚ ʟʘʤʝʪʥʦ ʠʟʤʝ-
ʥʷʣʦʩʴ. ʕʪʦ ʠʟʤʝʥʝʥʠʝ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʝʩʣʠ ʚʳʯʠʩʣʠʪʴ ʧʦ 
ʠʩʭʦʜʥʳʤ ʙʘʣʘʥʩʘʤ ʧʦʢʘʟʘʪʝʣʠ ʦʙʨʘʪʥʦʡ ʜʶʨʘʮʠʠ ʢʨʝʜʠ-
ʪʦʚ ʠ ʜʝʧʦʟʠʪʦʚ.  

ʇʫʩʪʴ X   ï ʘʛʨʝʛʠʨʦʚʘʥʥʳʡ ʧʘʩʩʠʚ ʠʣʠ ʘʢʪʠʚ, ʩʦʩʪʘʚ-

ʣʝʥʥʳʡ  ʩʣʦʞʝʥʠʝʤ ʩʯʝʪʦʚ X , ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʩʨʦʢʘʤʠ , 

ʥʘ ʢʦʪʦʨʳʡ ʧʨʠʚʣʝʯʝʥ ʜʝʧʦʟʠʪ ʠʣʠ ʚʳʜʘʥ ʢʨʝʜʠʪ ʪʠʧʘ X  
 

X( ) X ( )t t . 

ʆʙʨʘʪʥʫʶ ʜʶʨʘʮʠʶ ʚ ʧʝʨʠʦʜ t  ʦʧʨʝʜʝʣʠʤ ʢʘʢ 

 

1
X ( )

( )
X ( )

X

t

t
t

,  (3.1) 

 
ɼʠʥʘʤʠʢʘ ʦʙʨʘʪʥʳʭ ʜʶʨʘʮʠʡ ʧʦ ʚʩʝʤ ʢʨʝʜʠʪʘʤ ʶʨʠʜʠ-

ʯʝʩʢʠʤ ʠ ʬʠʟʠʯʝʩʢʠʤ ʣʠʮʘʤ (X( )t La
t
+Lh

t
) ʠ ʚʩʝʤ ʜʝʧʦʟʠ-

ʪʘʤ ʬʠʟʠʯʝʩʢʠʭ, ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ ʠ ʥʝʨʝʟʠʜʝʥʪʦʚ 

( X( )t Dh
t
+Da

t
+Df

t
, ʩʤ. ʪʘʙʣ. 2.2.2.2) ʧʦʢʘʟʘʥʘ ʥʘ 

ʨʠʩ. 3.1.3.1. 
ɺʠʜʥʦ, ʯʪʦ ʦʙʨʘʪʥʳʝ ʜʶʨʘʮʠʠ ʘʢʪʠʚʦʚ ʫʤʝʥʴʰʘʶʪʩʷ, 

ʯʪʦ ʦʟʥʘʯʘʝʪ ʟʘʤʝʪʥʳʡ ʨʦʩʪ ʩʨʝʜʥʠʭ ʩʨʦʢʦʚ, ʥʘ ʢʦʪʦʨʳʝ ʚʳ-
ʜʘʶʪʩʷ ʢʨʝʜʠʪʳ ʠ ʧʨʠʚʣʝʢʘʶʪʩʷ ʜʝʧʦʟʠʪʳ. ʊʘʢʦʡ ʧʨʦʮʝʩʩ  
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ʆʙʨʘʪʥʘʷ ʜʶʨʘʮʠʷ ʜʝʧʦʟʠʪʦʚ

 

ʈʠʩ. 3.1.3.1 ʀʟʤʝʥʝʥʠʝ ʦʙʨʘʪʥʳʭ ʜʶʨʘʮʠʡ, 
1ʜʝʥʴ. 

 
ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʬʘʢʪʦʨʦʤ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶ-
ʱʠʤ ʦ ʨʦʩʪʝ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʚʟʘʠʤʥʦʛʦ ʜʦʚʝʨʠʷ ʚ ʵʢʦʥʦʤʠʢʝ. 

3.2 ʉʦʦʪʥʦʰʝʥʠʝ ʜʠʥʘʤʠʢʠ ʘʢʪʠʚʦʚ ʠ  
ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

3.2.1 ɹɸʅʂʆɺʉʂʀɽ ɸʂʊʀɺʓ ʀ ʋʈʆɺʅʀ ʇʈʆʀɿɺʆɼʉʊɺɸ ʀ 

ʀʅʌʃʗʎʀʀ 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʩʪʨʫʢʪʫʨʳ ʘʢʪʠʚʦʚ ʠ ʧʘʩ-
ʩʠʚʦʚ (ʨʠʩ. 3.1.1.1, 3.1.1.2) ʥʘʚʦʜʠʪ ʥʘ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ 
ʠʥʪʝʥʩʠʚʥʳʝ ʢʦʣʝʙʘʥʠʷ ʠʭ ʪʝʤʧʦʚ ʨʦʩʪʘ (ʨʠʩ. 2.2.2.1) ʥʝʧʦ-
ʩʨʝʜʩʪʚʝʥʥʦ ʠʥʜʫʮʠʨʦʚʘʥʳ ʢʦʣʝʙʘʥʠʷʤʠ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝ-
ʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʠʥʜʝʢʩʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʮʝʥ 
ʚ ʈʦʩʩʠʠ ʠʩʧʳʪʳʚʘʶʪ ʩʠʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ [23, 
5], ʘ ʠʟ ʧʨʦʩʪʳʭ ʩʦʦʙʨʘʞʝʥʠʡ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʪʝʦʨʠʠ ʜʝʥʝʛ 
ʩʣʝʜʫʝʪ, ʯʪʦ ʩʧʨʦʩ ʥʘ ʜʝʥʴʛʠ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʩʪʦʠʤʦʩʪʠ ʚʳ-
ʧʫʱʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ.  

ʉʦʦʪʥʦʰʝʥʠʝ ʪʝʤʧʘ ʨʦʩʪʘ ʩʫʤʤʘʨʥʳʭ ʙʘʥʢʦʚʩʢʠʭ ʘʢʪʠ-
ʚʦʚ (ʀɹɸ), ʠʥʜʝʢʩʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʮʝʥ (ʀʇʎ) ʠ ʠʥʜʝʢʩʘ ʮʝʥ 
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ʀʥʜʝʢʩ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ

  
ʈʠʩ.  3.2.1.1 ʊʝʤʧʳ ʨʦʩʪʘ ʘʢʪʠʚʦʚ, ʫʨʦʚʥʷ ʮʝʥ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

 
ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʀʇʇ) ʟʘ ʧʝʨʠʦʜ ʩ ʬʝʚʨʘʣʷ 
2004 ʛʦʜʘ ʧʦ ʠʶʣʴ 2006 ʛʦʜʘ [19] ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩ. 3.2.1.1. 
ɺʠʜʥʦ, ʯʪʦ ʦʩʦʙʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʵʪʠʭ ʠʥʜʝʢʩʦʚ ʥʝ ʥʘʙʣʶʜʘʝʪ-
ʩʷ. ʈʝʛʨʝʩʩʠʷ ʀɹɸ ʥʘ ʀʇʇ ʠ ʀʇʎ, ʩʦʛʣʘʩʥʦ ʫʨʦʚʥʶ R2 , ʥʝ 
ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʟʥʘʥʘ ʘʜʝʢʚʘʪʥʦʡ ʤʦʜʝʣʴʶ.  

ɹʳʣʠ ʪʘʢʞʝ ʨʘʩʩʯʠʪʘʥʳ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʦʨ-
ʨʝʣʷʮʠʠ ʜʣʷ ʧʘʨ ʀɹɸ  ï ʀʇʇ ʠ ʀɹɸ ï ʀʇʎ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 
ʟʥʘʯʝʥʠʷʭ ʟʘʧʘʟʜʳʚʘʥʠʡ ʠʣʠ ʦʧʝʨʝʞʝʥʠʡ ʦʜʥʦʛʦ ʠʟ ʨʷʜʦʚ. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʘʛʦʚ ʩʦʩʪʘʚʠʣʦ 4. ʈʝʟʫʣʴʪʘʪʳ 
ʦʧʠʩʘʥʥʳʭ ʨʘʩʯʝʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ.3.2.1.2 . ʄʘʢʩʠ-
ʤʘʣʴʥʦʝ ʧʦ ʤʦʜʫʣʶ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʥʝ 
ʧʨʝʚʳʰʘʝʪ 0,6.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʦʩʪʳʝ ʩʦ-
ʦʙʨʘʞʝʥʠʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʩʧʨʦʩʘ ʥʘ ʜʝʥʴʛʠ ʥʝ ʦʙʲʷʩʥʷʶʪ 
ʜʚʠʞʝʥʠʷ ʙʘʥʢʦʚʩʢʠʭ ʘʢʪʠʚʦʚ. ʕʪʦ ʜʚʠʞʝʥʠʝ ʦʙʣʘʜʘʝʪ ʚʥʫʪ-
ʨʝʥʥʝʡ ʜʠʥʘʤʠʢʦʡ, ʢʦʪʦʨʫʶ ʤʦʞʝʪ ʚʩʢʨʳʪʴ ʪʦʣʴʢʦ ʩʧʝʮʠʘʣʴ-
ʥʘʷ ʤʦʜʝʣʴ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ. 
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ʈʠʩ. 3.2.1.2 ʂʦʨʨʝʣʷʮʠʷ ʪʝʤʧʦʚ ʨʦʩʪʘ ʙʘʥʢʦʚʩʢʠʭ ʘʢʪʠʚʦʚ, ʫʨʦʚʥʷ ʮʝʥ 

ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʧʘʟʜʳʚʘʥʠʡ 

 
 

3.2.2 ʄɽɾɹɸʅʂʆɺʉʂʀɽ ʂʈɽɼʀʊʓ ʀ ʕʂʉʇʆʈʊ 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʧʦʣʫʯʝʥʥʳʡ ʚ 
ʧʨʝʜʳʜʫʱʝʤ ʨʘʟʜʝʣʝ, ʦʜʠʥ ʧʨʦʩʪʦʡ ʤʝʭʘʥʠʟʤ ʚʟʘʠʤʦʜʝʡʩʪ-
ʚʠʷ ʜʝʥʝʞʥʦʛʦ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʚʳʷʚʠʪʴ ʚʩʝ ʞʝ ʤʦʞʥʦ.  
ʕʢʩʧʦʨʪʝʨʳ, ʧʨʦʜʘʶʪ ʚʘʣʶʪʫ ʥʘ ʙʠʨʞʝ ʎʝʥʪʨʘʣʴʥʦʤʫ ʙʘʥʢʫ,  
ʧʦʪʦʤʫ ʯʪʦ ʥʫʞʜʘʶʪʩʷ ʚ ʜʝʥʴʛʘʭ ʜʣʷ ʦʧʣʘʪʳ ʠʟʜʝʨʞʝʢ ʚʥʫʪʨʠ 
ʩʪʨʘʥʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʨʫʯʝʥʥʳʭ ʩʨʝʜʩʪʚ ʵʢʩʧʦʨʪʝʨʘʤʠ ʠ 
ʠʭ ʜʘʣʴʥʝʡʰʠʡ ʦʙʦʨʦʪ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʜʦʩʪʘʪʦʯʥʦ ʤʝʜ-
ʣʝʥʥʦ, ʠ ʪʦʛʜʘ ʚʥʦʚʴ ʚʳʧʫʱʝʥʥʳʝ ʎʝʥʪʨʘʣʴʥʳʤ ʙʘʥʢʦʤ ʜʝʥʴ-
ʛʠ ʩʢʘʧʣʠʚʘʶʪʩʷ ʥʘ ʨʘʩʯʝʪʥʳʭ ʩʯʝʪʘʭ ʵʢʩʧʦʨʪʝʨʦʚ ʠ ʠʭ ʙʣʠ-
ʞʘʡʰʠʭ ʢʦʥʪʨʘʛʝʥʪʦʚ ʚ ʦʙʩʣʫʞʠʚʘʶʱʠʭ ʠʭ ʙʘʥʢʘʭ. ʋʩʢʦʨʝʥʠʝ 
ʧʨʦʮʝʩʩʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʦʚʳʭ ʜʝʥʝʛ ʚ ʵʢʦʥʦʤʠʢʝ ʦʙʝʩʧʝ-
ʯʠʚʘʝʪʩʷ ʩʠʩʪʝʤʦʡ ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʤʝʞʙʘʥʢʦʚʩʢʠʭ ʢʨʝʜʠʪʦʚ 
(ʄɹʂ), ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣ.  2.2.2.2 ʩʯʝʪʘʤʠ ʘʢʪʠʚʦʚ Lb  ʠ 
ʧʘʩʩʠʚʦʚ Db. 



26 

 

-0.3

-0.2

-0.1

0

0.1

0.2

0.3

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47

ʊʝʤʧ ʨʦʩʪʘ ʩʘʣʴʜʦ ʧʣʘʪʝʞʥʦʛʦ ʙʘʣʘʥʩʘ

ʊʝʤʧ ʨʦʩʪʘ ʄɹʂ
 

ʈʠʩ.  3.2.2.1 ʊʝʤʧʳ ʨʦʩʪʘ ʦʩʪʘʪʢʦʚ ʄɹʂ ʠ ʯʠʩʪʦʛʦ ʵʢʩʧʦʨʪʘ 

 
 
ʅʘ ʨʠʩ. 3.2.2.1  ʧʦʢʘʟʘʥʳ ʪʝʤʧʳ ʨʦʩʪʘ ʦʩʪʘʪʢʦʚ ʄɹʂ 

(ʪʦʥʢʘʷ ʯʝʨʥʘʷ ʣʠʥʠʷ) ʠ ʪʝʤʧʳ ʨʦʩʪʘ ʩʘʣʴʜʦ ʪʦʨʛʦʚʦʛʦ ʙʘʣʘʥ-
ʩʘ, [24] (ʪʦʣʩʪʘʷ ʩʝʨʘʷ ʣʠʥʠʷ). 

ʍʦʪʷ ʬʦʨʤʘʣʴʥʦ ʢʦʨʨʝʣʷʮʠʷ ʠ ʥʝ ʚʝʣʠʢʘ, ʚʩʝʛʦ 0.37, 
ʛʨʘʬʠʢʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʦʯʝʚʠʜʥʫʶ ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʜʠʥʘʤʠʢʠ 
ʵʢʩʧʦʨʪʘ ʠ ʄɹʂ. ʄʘʣʦʩʪʴ ʞʝ ʢʦʨʨʝʣʷʮʠʠ ʦʙʫʩʣʦʚʣʝʥʘ ʠʟʤʝ-
ʥʝʥʠʝʤ ʚʦ ʚʨʝʤʝʥʠ ʩʜʚʠʛʘ ʬʘʟ ʤʝʞʜʫ ʵʪʠʤʠ ʧʨʦʮʝʩʩʘʤʠ. 
ʉʦʟʜʘʝʪʩʷ ʚʧʝʯʘʪʣʝʥʠʝ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʜʝʥʝʞʥʦʛʦ ʦʙʦʨʦʪʘ ʩʦ 
ʚʨʝʤʝʥʝʤ ʟʘʤʝʜʣʷʝʪʩʷ,  ʠ ʜʚʠʞʝʥʠʝ ʄɹʂ ʥʘʯʠʥʘʝʪ ʚʩʝ ʙʦʣʴ-
ʰʝ ʦʪʩʪʘʚʘʪʴ ʦʪ ʜʚʠʞʝʥʠʷ ʵʢʩʧʦʨʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʞʝ ʚ 
ʪʘʢʦʤ ʩʦʜʝʨʞʘʪʝʣʴʥʦ ʧʦʥʷʪʥʦʤ ʧʨʦʮʝʩʩʝ, ʢʘʢ ʵʤʠʩʩʠʷ ʧʦʜ 
ʧʦʢʫʧʢʫ ʚʘʣʶʪʳ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʵʪʦʡ ʵʤʠʩʩʠʠ ʧʦ ʢʘʥʘʣʘʤ 
ʄɹʂ, ʥʝʚʦʟʤʦʞʥʦ ʦʙʦʡʪʠʩʴ ʧʨʦʩʪʳʤʠ ʣʠʥʝʡʥʳʤʠ ʤʦʜʝʣʷʤʠ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʠʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʝʱʝ ʨʘʟ ʫʙʝʞʜʘ-
ʝʤʩʷ, ʯʪʦ ʧʨʦʩʪʳʤʠ ʛʠʧʦʪʝʟʘʤʠ ʦ ʣʠʥʝʡʥʳʭ ʩʚʷʟʷʭ ʤʝʞʜʫ ʜʝ-
ʥʝʞʥʳʤʠ ʘʛʨʝʛʘʪʘʤʠ ʠ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 
ʧʨʠ ʦʧʠʩʘʥʠʠ ʢʨʝʜʠʪʥʦ-ʜʝʥʝʞʥʦʡ ʩʬʝʨʳ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠ-
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ʢʠ ʥʝ ʦʙʦʡʪʠʩʴ. ʅʫʞʥʦ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 
ʦʧʠʩrʚʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ. 

 

3.3 ɼʠʥʘʤʠʢʘ ʨʝʟʝʨʚʦʚ ʠ ʙʝʟʥʘʣʠʯʥʳʭ ʜʝʥʝʛ 

3.3.1 ʌɽʅʆʄɽʅ çʃʀʐʅʀʍ ɼɽʅɽɻè 

ʍʦʪʷ ʚʳʷʚʠʪʴ ʚʥʝʰʥʠʡ ʠʩʪʦʯʥʠʢ ʢʦʣʝʙʘʥʠʡ ʘʛʨʝʛʠʨʦ-
ʚʘʥʥʳʭ ʩʯʝʪʦʚ ʥʝ ʫʜʘʣʦʩʴ, ʙʦʣʝʝ ʧʣʘʚʥʦʝ ʠʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫ-
ʨʳ (ʨʠʩ. 3.1.1.1, 3.1.1.2), ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʟʤʝʥʝʥʠʝʤ ʪʝʤʧʘ 
ʨʦʩʪʘ (ʨʠʩ. 2.2.2.1) ʦʟʥʘʯʘʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʠʥʭʨʦʥʥʦʩʪʴ ʢʦ-
ʣʝʙʘʥʠʡ ʨʘʟʣʠʯʥʳʭ ʩʪʘʪʝʡ ʘʢʪʠʚʦʚ ʠ ʧʘʩʩʠʚʦʚ. ɺʦʟʥʠʢʘʝʪ ʚʦ-
ʧʨʦʩ, ʘ ʥʝ ʢʦʣʝʙʣʶʪʩʷ ʣʠ ʦʥʠ ʚʩʝ ʧʨʦʩʪʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ 
ʜʨʫʛ ʜʨʫʛʫ? ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʵʪʦʛʦ ʚʦ-
ʧʨʦʩʘ ʤʳ ʧʨʦʚʝʜʝʤ ʚ ʨʘʟʜ. 4.1, ʘ ʟʜʝʩʴ ʦʙʩʫʜʠʤ  ʪʦʣʴʢʦ ʦʜʠʥ, 
ʥʦ ʦʯʝʥʴ ʚʘʞʥʳʡ ʘʩʧʝʢʪ ʵʪʦʛʦ ʚʦʧʨʦʩʘ. 

ʈʘʩʩʤʦʪʨʝʥʠʝ ʩʣʝʜʩʪʚʠʡ ʜʝʡʩʪʚʠʷ ʨʝʟʝʨʚʥʳʭ ʪʨʝʙʦʚʘ-
ʥʠʡ (ʩʤ. ʨʘʟʜ. 2.1) ʚ ʩʪʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʧʨʠʚʦʜʠʪ ʢ ʧʨʝʜ-
ʩʪʘʚʣʝʥʠʶ ʦ ʙʘʥʢʦʚʩʢʠʭ ʠ ʜʝʥʝʞʥʳʭ ʤʫʣʴʪʠʧʣʠʢʘʪʦʨʘʭ [9], 
ʪ.ʝ. ʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʠʩʪʝʤʳ 
ʜʝʥʝʞʥʦʛʦ ʦʙʨʘʱʝʥʠʷ: ʙʘʥʢʦʚʩʢʠʭ ʨʝʟʝʨʚʦʚ, ʢʨʝʜʠʪʥʳʭ ʚʣʦ-
ʞʝʥʠʡ, ʜʝʥʝʞʥʦʡ ʤʘʩʩʳ ʠ ʜʨ. ʂʘʢ ʫʞʝ ʫʧʦʤʠʥʘʣʦʩʴ ʚʦ ʚʚʝʜʝ-
ʥʠʠ, ʵʪʠ ʩʦʦʪʥʦʰʝʥʠʷ ʦʙʳʯʥʦ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʤʘʢʨʦʤʦʜʝ-
ʣʷʭ ʜʣʷ ʘʛʨʝʛʠʨʦʚʘʥʥʦʛʦ ʦʧʠʩʘʥʠʷ ʨʝʟʫʣʴʪʘʪʘ ʜʝ̫ʪʝʣʴʥʦʩʪʠ 
ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ (ʩʤ, ʥʘʧʨʠʤʝʨ, ʤʦʜʝʣʴ ʢʣʘʩʩʠʯʝʩʢʦʡ ʨʳ-
ʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʚ [15]). ʆʜʥʘʢʦ, ʧʦʧʳʪʢʘ ʧʨʠʤʝʥʠʪʴ ʵʪʦʪ 
ʧʦʜʭʦʜ ʢ ʦʧʠʩʘʥʠʶ ʩʦʚʨʝʤʝʥʥʦʡ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʜʘʝʪ 
ʛʦʨʘʟʜʦ ʭʫʜʰʠʝ ʨʝʟʫʣʴʪʘʪʳ (ʩʤ., ʥʘʧʨʠʤʝʨ, [8]).  

ʕʪʦ ʥʝ ʫʜʠʚʠʪʝʣʴʥʦ, ʝʩʣʠ ʩʦʦʪʥʝʩʪʠ ʜʠʥʘʤʠʢʫ ʦʙʷʟʘ-
ʪʝʣʴʥʳʭ Rc (  ̄4 ʚ ʪʘʙʣ. 2.2.2.2) ʠ ʥʝʦʙʷʟʘʪʝʣʴʥʳʭ Lc (  ̄3 ʚ 
ʪʘʙʣ. 2.2.2.2) ʨʝʟʝʨʚʦʚ, ʩʢʘʞʝʤ, ʩ ʤʘʩʩʦʡ ʙʝʟʥʘʣʠʯʥʳʭ ʜʝʥʝʛ, 
ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʦʩʥʦʚʥʦʤ ʦʩʪʘʪʢʘʤʠ ʨʘʩʯʝʪʥʳʭ ʩʯʝʪʦʚ Na 
(  ̄9 ʚ ʪʘʙʣ. 2.2.2.2), ʘ ʪʘʢʞʝ ʦʩʪʘʪʢʘʤʠ Kc (  ̄9 ʚ 
ʪʘʙʣ. 2.2.2.2) ʢʦʨʩʯʝʪʦʚ ʙʘʥʢʦʚ ʚ ʎɹ ï ʩʤ. ʨʠʩ. 3.3.1.1. 

ɺʠʜʥʦ, ʯʪʦ ʥʝʦʙʷʟʘʪʝʣʴʥʳʝ ʚʣʦʞʝʥʠʷ ʙʘʥʢʦʚ ʚ  ʎɹ ï 
Kc + Lc ï ʦʯʝʥʴ ʟʥʘʯʠʪʝʣʴʥʳ (ʩʤ. ʪʘʢʞʝ ʨʠʩ. 3.1.1.1) ʠ ʦʪʥʶʜʴ 
ʥʝ ʦʙʫʩʣʦʚʣʝʥʳ ʨʝʟʝʨʚʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʎɹ. ʀʭ ʜʠʥʘʤʠʢʘ 
ʦʢʘʟʳʚʘʝʪʩʷ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʧʨʠʭʦʪʣʠʚʦʡ, ʯʝʤ ʪʦʛʦ ʪʨʝʙʫʝʪ 
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ʈʠʩ.3.3.1.1 ʈʝʟʝʨʚʳ ʙʘʥʢʦʚ ʠ ʙʝʟʥʘʣʠʯʥʳʝ ʜʝʥʴʛʠ, ʪʨʣʥ. ʨʫʙ. 

 
ʧʨʦʩʪʘʷ ʣʦʛʠʢʘ ʦʙʨʘʟʦʚʘʥʠʷ ʦʙʷʟʘʪʝʣʴʥʳʭ ʨʝʟʝʨʚʦʚ ʠ ʧʦʩʣʝ-
ʜʫʶʱʠʭ ʟʘʠʤʩʪʚʦʚʘʥʠʡ ʚ ʎɹ ʜʣʷ ʧʦʧʦʣʥʝʥʠʷ ʦʙʦʨʦʪʥʳʭ 
ʩʨʝʜʩʪʚ.  ɺ ʯʘʩʪʥʦʩʪʠ, ʫʤʝʥʴʰʝʥʠʝ ʨʝʟʝʨʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʚ 
ʠʶʣʝ 2004ʛ. ʥʠʢʘʢ ʥʝ ʩʢʘʟʘʣʦʩʴ ʥʘ ʦʩʪʘʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʷʭ ʠ 
ʦʙʷʟʘʪʝʣʴʩʪʚʘʭ 

ɼʘʣʝʝ, ʠʟ ʙʘʣʘʥʩʦʚ ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ ʠʥʩʪʠʪʫʪ ʟʘʠʤ-
ʩʪʚʦʚʘʥʠʷ ʢʦʤʤʝʨʯʝʩʢʠʤʠ ʙʘʥʢʘʤʠ ʩʨʝʜʩʪʚ ʫ ʎɹ, ʢʦʪʦʨʳʡ 
ʩʣʫʞʠʪ ʦʩʥʦʚʥʳʤ ʢʘʥʘʣʦʤ ʵʤʠʩʩʠʠ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ, ʠ ʢʦ-
ʪʦʨʳʡ ʨʝʛʫʣʠʨʫʝʪʩʷ ʫʯʝʪʥʦʡ ʩʪʘʚʢʦʡ, ʥʘʟʥʘʯʘʝʤʦʡ ʎɹ, ʚ ʨʦʩ-
ʩʠʡʩʢʠʭ ʫʩʣʦʚʠʷʭ ʬʘʢʪʠʯʝʩʢʠ ʥʝ ʨʘʙʦʪʘʝʪ. ʎʝʥʪʨʘʣʴʥʳʡ 
ʙʘʥʢ ʜʘʝʪ ʥʠʯʪʦʞʥʦ ʤʘʣʦ ʢʨʝʜʠʪʦʚ Dc (  ̄5 ʚ ʪʘʙʣ. 2.2.2.2) ʥʘ 
ʧʦʧʦʣʥʝʥʠʝ ʦʙʦʨʦʪʥʳʭ ʩʨʝʜʩʪʚ, ʘ ʢʦʤʤʝʨʯʝʩʢʠʝ ʙʘʥʢʠ ʥʝ 
ʪʦʣʴʢʦ ʜʝʨʞʘʪ ʚ ʎɹ ʙʦʣʴʰʠʝ ʩʫʤʤʳ ʥʝʦʙʷʟʘʪʝʣʴʥʳʭ ʨʝʟʝʨ-
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ʚʦʚ ʥʘ ʢʦʨʨʝʩʧʦʥʜʝʥʪʩʢʠʭ ʩʯʝʪʘʭ, ʥʦ ʠ ʚʢʣʘʜʳʚʘʶʪ ʚ ʎɹ ʟʥʘ-
ʯʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʚ ʚʠʜʝ ʜʝʧʦʟʠʪʦʚ Lc!  

ɺʩʝ ʵʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʫ ʙʘʥʢʦʚ ʦʙʨʘʟʫʶʪʩʷ ʟʥʘʯʠ-
ʪʝʣʴʥʳʝ ʦʙʲʝʤʳ çʣʠʰʥʠʭè ʠ ʚʝʩʴʤʘ ʣʠʢʚʠʜʥʳʭ ʩʨʝʜʩʪʚ (ʩʤ. 
ʪʘʢʞʝ ʨʠʩ. 3.1.1.1). ʆʙʱʘʷ ʧʨʠʯʠʥʘ ʵʪʦʛʦ ʬʝʥʦʤʝʥʘ ʚ ʪʦʤ, ʯʪʦ 
ʦʩʥʦʚʥʳʤ ʢʘʥʘʣʦʤ ʵʤʠʩʩʠʠ7 ʚ ʈʦʩʩʠʠ ʩʣʫʞʠʪ ʩʢʫʧʢʘ ʎʝʥ-
ʪʨʘʣʴʥʳʤ ʙʘʥʢʦʤ ʚʘʣʶʪʥʦʡ ʚʳʨʫʯʢʠ ʵʢʩʧʦʨʪʝʨʦʚ ʜʣʷ ʧʦʧʦʣ-
ʥʝʥʠʷ ʚʘʣʶʪʥʳʭ ʨʝʟʝʨʚʦʚ8. ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʩʤʳʩʣ ʜʘʣʴʥʝʡ-
ʰʝʛʦ ʥʘʨʘʱʠʚʘʥʠʷ ʠ ʙʝʟ ʪʦʛʦ ʦʛʨʦʤʥʳʭ ʚʘʣʶʪʥʳʭ ʨʝʟʝʨʚʦʚ 
ʩʦʩʪʦʠʪ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʟʘʥʠʞʝʥʥʦʛʦ ʢʫʨʩʘ ʨʫʙʣʷ ʜʣʷ ʟʘɦ ʠʪʳ 
ʦʪ ʢʦʥʢʫʨʝʥʮʠʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ.  

ʉʭʦʜʥʫʶ ʧʦʣʠʪʠʢʫ ʥʘʨʘʱʠʚʘʥʠʷ ʚʘʣʶʪʥʳʭ ʨʝʟʝʨʚʦʚ ʠ 
ʟʘʥʠʞʝʥʠʷ ʢʫʨʩʘ ʥʘʮʠʦʥʘʣʴʥʦʡ ʚʘʣʶʪʳ ʧʨʦʚʦʜʷʪ ʠ ʂʠʪʘʡ, ʠ 
ʗʧʦʥʠʷ, ʠ ʜʨʫʛʠʝ çʘʟʠʘʪʩʢʠʝ ʪʠʛʨʳè.  ʅʦ ʫ ʥʠʭ çʣʠʰʥʠʭ ʜʝ-
ʥʝʛè ʤʦʞʝʪ ʠ ʥʝ ʚʦʟʥʠʢʘʪʴ, ʧʦʩʢʦʣʴʢʫ ʠʭ ʵʢʩʧʦʨʪ ʦʩʫʱʝʩʪʚʣ̫-
ʶʪ ʠʤʝʥʥʦ ʪʝ ʦʪʨʘʩʣʠ, ʢʦʪʦʨʳʝ ʟʘʱʠʱʘʝʪ ʟʘʥʠʞʝʥʥʳʡ ʢʫʨʩ. ɺ 
ʈʦʩʩʠʠ ʞʝ ʵʢʩʧʦʨʪʥʳʝ ʧʦʩʪʫʧʣʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʦʙʳʚʘʶ-
ʱʠʝ ʦʪʨʘʩʣʠ, ʢʦʪʦʨʝr ʦʪʥʶʜʴ ʥʝ ʥʫʞʜʘʶʪʩʷ ʚ ʟʘʱʠʪʝ. 

ʂʦʥʝʯʥʦ, ʯʪʦʙʳ ʦʧʠʩʘʪʴ ʚʝʩʴ ʵʪʦʪ ʢʦʤʧʣʝʢʩ ʧʨʠʯʠʥ, 
ʥʫʞʥʘ ʤʦʜʝʣʴ ʢʘʢ ʤʠʥʠʤʫʤ ʚʩʝʡ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ, ʥʦ ʥʠʞʝ 
ʤʳ ʧʦʢʘʞʝʤ, ʯʪʦ ʧʦʚʝʜʝʥʠʝ ʙʘʥʢʦʚ ʚ ʥʝʦʙʳʯʥʳʭ ʫʩʣʦʚʠʷʭ ʠʟ-
ʙʳʪʢʘ ʜʝʥʝʛ ʫʜʘʝʪʩʷ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ʦʙʲʷʩʥʠʪʴ ʚ ʨʘʤʢʘʭ 
ʩʘʤʦʡ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ. 

 

                                                 
7
 ͔͙͚́ͪͭ ͙͙ͭͨ;ͤ·͚ ͊ͤ͊͟͡ Ή͙͙͙ͣͫͫ ς ͍͔͙͔ͤͯͭͪͤͤ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ ·͔ ͚͊ͣ͘· ς 
͍ ͤ͊ͫͭͦΎ΅͔͔ ͍͔ͪͣΎ ͔ͤ ͔͚͍͔͒ͫͭͯͭΣ ͨͦͫͦ͟͡Έͯ͟ ͋Ό͔͒͗ͭ ͍ͫͦ͒ ͙ͭͫΎ ͫ ͋ͦ͡Έ΄͙ͣ 
ͨͪͦͺ͙ͼ͙ͭͦͣ 
8
 ˹͔ ͨͯ ͭ͊ͭΈ ͫͦ ͙͙ͫͭ͊͋͊͘͡ͼ͙ͦͤͤ·ͣ ͺͦͤ͒ͦͣΦ ˿͔͍ͪ͒ͫͭ͊Σ ͨͦͫͭͯͨ͊Ό΅͙͔ ͍ ˿ͭ͊͋π
ͺͦͤ͒Σ ͍ͦͦ͋΅͔ ͔ͤ ͒ͦͻͦ͒Ύͭ ͒ͦ ˾͙͙ͦͫͫ ͙ ͙ͤ͊͟͟ ͔ͤ ͍͙͡ΎΌͭ ͤ͊ ͫͦͫ ͭͦΎ͙͔ͤ ͔͔ 
͔͔͚͒ͤ͗ͤͦ ͙͔ͫͫͭͣ·Φ  
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ʈʘʩʯʝʪʥʘʷ ʧʘʣʘʪʘ ʈʊʉ

ʈʠʩ.  3.3.2.1 ɼʝʧʦʟʠʪ rʦʪʜʝʣʴʥʳʭ ʙʘʥʢʦʚ ʚ ʎɹ, ʪʨʣʥ. ʨʫʙ. 

 
 

3.3.2 ɼʀʅɸʄʀʂɸ ɼɽʇʆɿʀʊʆɺ ɺ ʎɹ  ʀ ʈɸʉʇʈʆɼɸɾɸ 
ɸʂʊʀɺʆɺ  ʖʂʆʉɸ 

ʅʘ ʨʠʩ. 3.3.1 ʙʨʦʩʘʝʪʩʷ ʚ ʛʣʘʟʘ ʨʦʩʪ ʚ 2007ʛ. ʜʝʧʦʟʠʪʦʚ 
ʙʘʥʢʦʚ ʚ ʎɹ Lc. ʕʪʦʪ ʨʦʩʪ ʜʦʩʪʠʛʘʝʪ ʧʠʢʘ ʚ ʤʘʝ 2007 ʛʦʜʘ. 
ɸʥʘʣʦʛʠʯʥʳʡ ʩʢʘʯʦʢ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʚ ʨʘʩʯʝʪʥʳʭ ʩʯʝʪʘʭ ʬʠʨʤ 
Na. ʕʪʠ ʷʚʣʝʥʠʷ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ, ʝʩʣʠ ʧʦʩʤʦʪʨʝʪʴ, ʢʘʢʠʝ 
ʙʘʥʢʠ ʠ ʚ ʢʘʢʦʡ ʩʪʝʧʝʥʠ ʧʨʠʥʠʤʘʣʠ ʚ ʥʠʭ ʫʯʘʩʪʠʝ.  

ʅʘ ʨʠʩ. 3.3.2.1 ʧʦʢʘʟʘʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʧʦʟʠʪʦʚ ʚ ʎɹ 
ʧʦ ʙʘʥʢʘʤ, ʥʘ ʢʦʪʦʨʳʝ ʧʨʠʭʦʜʠʪʩʷ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ (84.7%) 
ʚʩʝʡ ʩʫʤʤʳ Lc. ʅʘ ʨʠʩ. 3.3.2.2 ʧʦʢʘʟʘʥʦ ʘʥʘʣʦʛʠʯʥʦʝ ʨʘʩʧʨʝ-
ʜʝʣʝʥʠʝ ʜʣʷ ʢʨʫʧʥʝʡʰʠʭ (43.7% ʦʙʱʝʡ ʩʫʤʤʳ) ʜʝʨʞʘʪʝʣʝʡ  
ʩʯʝʪʘ ˉ40702, ʥʘ ʢʦʪʦʨʳʡ ʧʨʠʭʦʜʠʪʩʷ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʦʩʪʘʪ-
ʢʦʚ ʨʘʩʯʝʪʥʳʭ ʩʯʝʪʦʚ Na (81.4%). ʀʟ ʵʪʠʭ ʜʠʘʛʨʘʤʤ ʷʩʥʦ ʚʠʜ-
ʥʦ, ʯʪʦ ʛʣʘʚʥʳʤʠ ʠʛʨʦʢʘʤʠ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʙʳʪʠʷʭ ʙʳʣʠ 
ʉʙʝʨʙʘʥʢ ʠ ɻʘʟʧʨʦʤʙʘʥʢ. ʇʨʠʯʝʤ ʧʝʨʚʳʡ ʜʝʡʩʪʚʦʚʘʣ ʜʦ-
ʚʦʣʴʥʦ ʠʥʝʨʪʥʦ: ʜʝʥʴʛʠ, ʚʳʨʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʚʠʯʥʦʛʦ 
ʨʘʟʤʝʱʝʥʠʷ ʘʢʮʠʡ ʚ ʬʝʚʨʘʣʝ 2007ʛ., ʧʦʩʪʫʧʘʣʠ ʜʦʩʪʘʪʦʯʥʦ 
ʜʦʣʛʦ, ʠ ʧʦʜ ʥʠʭ ʥʝ ʩʨʘʟʫ ʙʳʣʠ ʥʘʡʜʝʥʳ ʦʙʲʝʢʪʳ ʜʦʭʦʜʥʳʭ 
ʚʣʦʞʝʥʠʡ.   
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ʈʠʩ. 3.3.2.2 ʆʩʪʘʪʢʠ ʨʘʩʯʝʪʥʳʭ ʩʯʝʪʦʚ ʫ ʦʪʜʝʣʴʥʳʭ ʙʘʥʢʦʚ, ʪʨʣʥ. ʨʫʙ. 

 
ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ çʚʩʧʣʝʩʢʘè Lc ʠ Na ʙʳʣʘ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ ɻʘʟʧʨʦʤʙʘʥʢ. ʌʦʨʤʘ ʫʨʦʚʥʷ Lc ɻʘʟʧʨʦʤʙʘʥʢʘ ʚʝʩʴʤʘ 
ʪʦʯʥʦ ʧʦʚʪʦʨʷʝʪ ʢʘʨʪʠʥʫ Lc ʜʣʷ ʚʩʝʡ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ, 
ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʥʘ ʨʠʩʫʥʢʝ 3.3.1.1. ʏʪʦ ʢʘʩʘʝʪʩʷ, ʟʥʘʯʝʥʠʡ 
Na, ʪʦ ʟʜʝʩʴ ʩʦʚʧʘʜʘʝʪ ʥʝ ʪʦʣʴʢʦ ʦʙʱʘʷ ʬʦʨʤʘ, ʥʦ ʠ ʯʠʩʣʝʥ-
ʥʳʝ ʟʥʘʯʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʫʨʦʚʥʷʭ ʨʘʩʯʝʪʥʳʭ ʩʯʝʪʦʚ.  

ʄʦʞʥʦ ʚʩʧʦʤʥʠʪʴ, ʯʪʦ ʢʘʢ ʨʘʟ ʚʦ ʚʪʦʨʦʤ ʢʚʘʨʪʘʣʝ 2007 
ʛʦʜʘ, ʢʦʛʜʘ ʚʦʟʥʠʢʣʠ ʦʙʩʫʞʜʘʝʤʳʝ ʷʚʣʝʥʠʷ, ʧʨʦʠʩʭʦʜʠʣʘ  
ʧʨʦʜʘʞʘ ʘʢʪʠʚʦʚ ʖʂʆʉʘ, ʚ ʢʦʪʦʨʦʡ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʦʚʘʣ 
ʠʤʝʥʥʦ ɻʘʟʧʨʦʤʙʘʥʢ, ʢʘʢ ʚʨʝʤʝʥʥʳʡ ʫʧʨʘʚʣʷʶʱʠʡ ʩʯʝʪʘʤʠ. 
ɺʠʜʠʤʦ, ʵʪʘ ʦʧʝʨʘʮʠʷ ʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʨʠ-
ʨʦʩʪʘ Na. ɹʘʥʢ ʥʝ ʩʤʦʛ ʵʬʬʝʢʪʠʚʥʦ çʧʝʨʝʚʘʨʠʪʴè ʵʪʦʪ ʛʠ-
ʛʘʥʪʩʢʠʡ ʧʨʠʪʦʢ  ï ʜʦʭʦʜʥʳʭ ʚʣʦʞʝʥʠʡ ʪʘʢʦʛʦ ʤʘʩʰʪʘʙʘ ʥʝ 
ʥʘʰʣʦʩʴ. ʀʟʙʳʪʦʢ ʩʨʝʜʩʪʚ ʙʳʣ ʚʣʦʞʝʥ ʚ ʤʘʣʦʜʦʭʦʜʥʳʝ (ʦʢʦ-
ʣʦ 4-6% ʚ ʛʦʜ) ʜʝʧʦʟʠʪʳ ʚ ʎɹ ʠ ʦʧʝʨʘʮʠʠ ʧʦ ʈɽʇʆ. ʇʦʩʣʝ ʧ̫ -
ʪʠ-ʰʝʩʪʠ ʤʝʩʷʮʝʚ (ʚ ʥʦʷʙʨʝ 2007) ʧʨʦʮʝʩʩ ʙʘʥʢʨʦʪʩʪʚʘ 
ʖʂʆʉʘ ʟʘʚʝʨʰʠʣʩʷ, ʠ ʜʝʥʴʛʠ ʫʰʣʠ ʩʦ ʩʯʝʪʦʚ ɻʘʟʧʨʦʤʙʘʥʢʘ 
ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʦ ʩʯʝʪʦʚ ʚ ʎɹ ʈʌ. 

ʆʧʠʩʘʥʥʳʝ ʷʚʣʝʥʠʷ, ʚ ʧʨʠʥʮʠʧʝ, ʜʦʣʞʥʳ ʧʨʝʜʩʪʘʚʣʷʪʴ 
ʦʛʨʦʤʥʫʶ ʪʨʫʜʥʦʩʪʴ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʄʘʢʨʦʤʦʜʝʣʴ ʦʧʠ-
ʩʳʚʘʝʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ ʢʘʢ ʦʜʥʦʛʦ ʨʘʮʠʦ-
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ʥʘʣʴʥʦ ʜʝʡʩʪʚʫʶʱʝʛʦ ʘʛʝʥʪʘ, ʘ ʟʜʝʩʴ ʚ ʝʝ ʧʦʚʝʜʝʥʠʠ ʧʨʦʷʚ-
ʣʷʶʪʩʷ ʦʯʝʥʴ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʠ ʠʥʠʮʠʘʪʠʚʘ 
ʦʜʥʦʛʦ ʠʟ ʙʘʥʢʦʚ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʢʘʢ ʤʳ ʫʚʠʜʠʤ ʚ ʨʘʟʜ. 5.6, 
ʩʚʷʟʴ ʠ ʝʜʠʥʩʪʚʦ ʙʘʥʢʦʚ ʚ ʩʠʩʪʝʤʝ ʩʪʦʣʴ ʚʝʣʠʢʠ, ʯʪʦ ʤʘʢʨʦ-
ʤʦʜʝʣʴ ʧʨʠ ʟʘʜʘʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʚʝʣʠʯʠʥʳ Na ʦʪ ʚʨʝʤʝʥʠ 
ʚʧʦʣʥʝ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ʦʧʠʩʳʚʘʝʪ çʩʠʥʛʫʣʷʨʥʦʩʪʴè, ʚʠ-
ʜʠʤʫʶ ʥʘ ʨʠʩ. 3.3.1.1.    

 

4 ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʵʤʧʠʨʠʯʝ-
ʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʘʥ-
ʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ 

4.1 ʄʦʜʝʣʴʥʳʝ ʘʢʪʠʚʳ ʠ ʧʘʩʩʠʚʳ 

ʅʘʙʦʨ ʠʟ 23 ʘʛʨʝʛʠʨʦʚʘʥʥʳʭ ʩʯʝʪʦʚ, ʧʨʠʚʝʜʝʥʥʳʡ ʚ 
ʪʘʙʣ. 2.2.2.2 ʚʩʝ ʝʱʝ ʩʣʠʰʢʦʤ ʚʝʣʠʢ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘ-
ʯʝʩʪʚʝ ʧʝʨʝʤʝʥʥʳʭ ʤʘʢʨʦʤʦʜʝʣʠ. ʇʦʵʪʦʤʫ ʤʳ ʧʨʦʚʝʣʠ ʘʥʘ-
ʣʠʟ ʚʟʘʠʤʦʩʚʷʟʠ ʦʪʜʝʣʴʥʳʭ ʘʛʨʝʛʠʨʦʚʘʥʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʠʥ-
ʩʪʨʫʤʝʥʪʦʚ, ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚ ʪʘʙʣ. 2.2.2.2, ʩ ʮʝʣʴʶ ʚʦʟʤʦʞ-
ʥʦʛʦ ʜʘʣʴʥʝʡʰʝʛʦ ʘʛʨʝʛʠʨʦʚʘʥʠʷ ʩʪʘʪʝʡ ʘʢʪʠʚʦʚ ʠ ʧʘʩʩʠʚʦʚ. 
ɺʟʘʠʤʦʩʚʷʟʴ ʦʮʝʥʠʚʘʣʘʩʴ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʢʦʨʨʝʣʷʮʠʠ ʪʝʤ-
ʧʦʚ ʨʦʩʪʘ ʘʛʨʝʛʠʨʦʚʘʥʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʙʘʣʘʥʩʘ ʠ ʢʦʵʬʬʠ-
ʮʠʝʥʪʦʤ ʢʦʨʨʝʣʷʮʠʠ ʜʦʣʝʡ ʵʪʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚ ʚʘʣʶʪʝ ʙʘ-
ʣʘʥʩʘ.  

ʂʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʝʤ ʨʘʟʜʝʣʝ, ʧʨʠ ʨʘʩʯʝʪʘʭ ʢʦʨʨʝʣʷʮʠʡ 
ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ ʢʦʨʨʝʣʷʮʠʠ ʧʨʠ 
ʩʜʚʠʛʘʭ ʨʷʜʦʚ ʧʦ ʚʨʝʤʝʥʠ. ʅʘ ʵʪʦʪ ʨʘʟ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝ-
ʩʪʚʦ ʣʘʛʦʚ ʩʦʩʪʘʚʠʣʦ 11. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʘʙʩʦʣʶʪ-
ʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʘʨʥʳʭ ʢʦʨʨʝʣʷʮʠʡ ʫʤʝʥʴʘh-
ʶʪʩʷ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʯʠʩʣʘ ʣʘʛʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʴ-
ʰʝʡ ʚʟʘʠʤʦʩʚʷʟʴʶ ʦʙʣʘʜʘʁ ʪ ʩʠʥʭʨʦʥʥʳʝ ʨʷʜʳ.  

ɺʧʨʦʯʝʤ, ʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʨʨʝʣʷʮʠʡ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʠ 
ʜʣʷ ʩʠʥʭʨʦʥʥʳʭ ʨʷʜʦʚ. ʇʘʨʥʳʝ ʢʦʨʨʝʣʷʮʠʠ ʥʝ ʧʨʝʚʦʩʭʦʜʷʪ 
ʧʦ ʘʙʩʦʣʶʪʥʦʡ ʚʝʣʠʯʠʥʝ 50-60%, ʝʩʣʠ ʥʝ ʩʯʠʪʘʪʴ ʢʦʨʨʝʣʷʮʠʠ 
ʚ 90% ʤʝʞʜʫ Db ʠ Lb, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʧʦ ʩʫʪʠ ʦʜʥʫ ʠ ʪʫ ʞʝ  
ʚʝʣʠʯʠʥʫ ʚʟʘʠʤʥʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʙʘʥʢʦʚ ʢʘʢ ʦʙʷʟʘʪʝʣʴʩʪʚʘ  
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ʈʠʩ. 4.1.1  ʂʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʘʛʨʝʛʠʨʦʚʘʥʥʳʭ ʩʯʝʪʦʚ  

 
ʠ ʢʘʢ  ʪʨʝʙʦʚʘʥʠʷ (ˉˉ11,16 ʚ ʪʘʙʣ. 2.2.2.2,)9. ɹʦʣʝʝ ʠʣʠ ʤʝ-
ʥʝʝ ʟʥʘʯʠʤʳʝ ʢʦʨʨʝʣʷʮʠʠ ʩ ʫʯʝʪʦʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʘʛʨʝʛʠʨʦ-
ʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʪʨʝʣʢʘʤʠ ʥʘ ʨʠʩ 4.1.1. 

ʉ ʫʯʝʪʦʤ ʦʙʥʘʨʫʞʝʥʥʳʭ ʢʦʨʨʝʣʷʮʠʡ, ʦʧʠʨʘʷʩʴ ʥʘ ʦʧʳʪ 
ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤ  r ʠ ʜʝʡʩʪʚʫʷ, ʢʘʢ ʚʩʝʛʜʘ 
ʤʝʪʦʜʦʤ ʧʨʦʙ ʠ ʦʰʠʙʦʢ, ʤʳ ʧʨʠʰʣʠ ʢ ʩʣʝʜʫʶʱʝʤʫ ʥʘʙʦʨʫ 
ʘʛʨʝʛʠʨʦʚʘʥʥʳʭ ʩʯʝʪʦʚ, ʜʠʥʘʤʠʢʫ, ʢʦʪʦʨʳʭ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫ-
ʜʝʤ ʠʩʩʣʝʜʦʚʘʪʴ ʠ ʤʦʜʝʣʠʨʦʚʘʪʴ. 

 

1. ʃʠʢʚʠʜʥʦʩʪʴ      W  Q + Kc + Kf  (4.1) 

 
ɺ ʘʛʨʝʛʘʪ ʣʠʢʚʠʜʥʦʩʪʠ ʩʦʙʨʘʥʳ ʪʝ ʩʯʝʪʘ ʪʘʙʣ. 2.2.2.2, ʢʦʪʦ-
ʨʳʝ ʩʘʤ ʙʘʥʢ ʠʩʧʦʣʴʟʫʝʪ ʜʣʷ ʨʘʩʯʝʪʦʚ, ʢʘʢ ʩʚʦʠʭ, ʪʘʢ ʠ ʢʣʠ-
ʝʥʪʩʢʠʭ. ʆʬʠʮʠʘʣʴʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʦʪʥʦʩʠʪ ʢ ʣʠʢʚʠʜʥʳʤ 
ʘʢʪʠʚʘʤ ʝʱʝ ʦʙʷʟʘʪʝʣʴʥʳʝ ʨʝʟʝʨʚʳ ʠ ʄɹʂ, ʥʦ ʬʫʥʢʮʠʠ ʦʙʷ-
ʟʘʪʝʣʴʥʳʭ ʨʝʟʝʨʚʦʚ ʥʘʤ ʥʫʞʥʦ ʚʳʜʝʣʠʪʴ ʦʩʦʙʦ, ʘ ʄɹʂ ʚ ʮʝ-
ʣʦʤ ʧʦ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʝ ʢʘʢ ʙʳ ʦʪʩʫʪʩʪʚʫʶʪ (ʚʟʘʠʤʥʦ 
ʫʥʠʯʪʦʞʘʶʪʩʷ). 
 

2. ɼʝʧʦʟʠʪʳ ʚ ʎɹ    Lc   

                                                 
9
 ˻͍͙͔ͭͫͯͭͫͭ ͭͦ;͎ͤͦͦ ͍͔͙ͫͦͨ͊͒ͤΎ  Ή͙ͭͻ ͍͔͙͡;͙ͤ ͦ͋ΆΎͫͤΎ͔ͭͫΎΣ ͍͙͙͒ͣ ͦΣ ͔ͭͣΣ 
;ͭͦ ͔ͤ ͍͔ͫ ͙͋͊ͤ͟ ͙ͨͯ͋͟͡ ͯΌͭ ͋͊͊ͤͫ͡·. 
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3. ʆʙʷʟʘʪʝʣʴʥʳʝ ʨʝʟʝʨʚʳ  Rc  

ʆʩʪʘʶʪʩʷ ʪʝʤʠ ʞʝ, ʯʪʦ ʠ ʚ ʪʘʙʣ. 2.2.2.2 (ˉˉ 3,4), ʧʦʩʢʦʣʴʢʫ 
ʠʤʝʥʥʦ ʩ ʥʠʤʠ ʩʚʷʟʘʥʳ ʠʥʪʝʨʝʩʥʳʝ ʷʚʣʝʥʠʷ (ʩʤ. ʨʘʟʜ. 3.3.2). 
 

4. ʈʘʩʯʝʪʥʳʝ ʩʯʝʪʘ ʬʠʨʤ  Na  

ʕʪʦ ï ʦʩʥʦʚʥʘʷ ʩʫʱʝʩʪʚʝʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘ ̫ʪʝʢʫʱʠʭ ʩʯʝʪʦʚ 
ʢʣʠʝʥʪʦʚ (ˉˉ 7-10 ʚ ʪʘʙʣ. 2.2.2.2), ʠ ʪʦʣʴʢʦ ʝʝ ʤʳ ʦʩʪʘʚʣʷʝʤ 
ʚ ʵʪʦʤ ʢʘʯʝʩʪʚʝ. 
 

5. ʉʩʫʜʳ   L  La + Lh (4.2) 
 
ʆʛʨʘʥʠʯʠʚʘʷʩʴ ʨʘʩʩʤʦʪʨʝʥʠʝʤ ʪʘʢʦʛʦ ʘʛʨʝʛʘʪʘ, ʤʳ ʠʟʙʝʛʘʝʤ 
ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʜʝʣʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʫʩʢʦʨʝʥʥʦʛʦ ʨʦʩʪʘ ʧʦ-
ʪʨʝʙʠʪʝʣʴʩʢʠʭ ʢʨʝʜʠʪʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ, 
ʢʦʪʦʨʳʡ  ʩʫʱʝʩʪʚʝʥʥʦ ʩʚʷʟʘʥ ʥʝ ʪʦʣʴʢʦ ʩ ʧʦʚʝʜʝʥʠʝʤ ʙʘʥʢʦʚ, 
ʥʦ ʠ ʩ ʧʦʚʝʜʝʥʠʝʤ ʜʦʤʦʭʦʟʷʡʩʪʚ. ʊʝʨʤʠʥʦʤ çʢʨʝʜʠʪʳè ʤʳ 
ʚ ʜʘʣʴʥʝʡʰʝʤ ʦʪʥʦʩʠʤ ʢ ʧʦʪʦʢʫ ʧʨʠʨʦʩʪʘ ʩʩʫʜ.  
 

6. ɼʝʧʦʟʠʪʳ S Da + Df + Dh (4.3) 

 
ʆʛʨʘʥʠʯʠʚʘʷʩʴ ʨʘʩʩʤʦʪʨʝʥʠʝʤ ʪʘʢʦʛʦ ʘʛʨʝʛʘʪʘ, ʤʳ ʠʟʙʝʛʘʝʤ 
ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʜʝʣʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʫʩʢʦʨʝʥʥʦʛʦ ʨʦʩʪʘ 
ʩʨʝʜʩʪʚ, ʧʨʠʚʣʝʯʝʥʥʳʭ  ʠʟ-ʟʘ ʛʨʘʥʠʮʳ, ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʨʝʜ-
ʩʪʚʘʤ, ʧʨʠʚʣʝʯʝʥʥʳʤ ʚʥʫʪʨʠ ʩʪʨʘʥʳ ï ʧʨʦʮʝʩʩʘ, ʢʦʪʦʨʳʡ ʩʫ-
ʱʝʩʪʚʝʥʥʦ ʩʚʷʟʘʥ ʥʝ ʪʦʣʴʢʦ ʩ ʧʦʚʝʜʝʥʠʝʤ ʨʦʩʩʠʡʩʢʠʭ ʙʘʥʢʦʚ, 
ʥʦ ʠ ʩ ʧʦʚʝʜʝʥʠʝʤ ʠʭ  ʟʘʛʨʘʥʠʯʥʳʭ ʢʦʥʪʨʘʛʝʥʪʦʚ. 
 
7. ʉʦʙʩʪʚʝʥʥʳʡ ʢʘʧʠʪʘʣ  
 

O + (A + B - C)  - (Lf + Lg) + 
  
   + (Nf + Ng +Nh) + (Dc + (Db - Lb)) (4.4) 
 
ʏʪʦʙʳ ʥʝ ʥʘʨʫʰʘʪʴ ʙʘʣʘʥʩʘ, ʤʳ ʚʳʥʫʞʜʝʥʳ ʙʳʣʠ ʚʢʣʶʯʠʪʴ ʚ 
ʵʪʦʪ ʘʛʨʝʛʘʪ ʚʩʝ ʩʯʝʪʘ, ʥʝ ʧʦʧʘʚh ʠʝ ʚ ʦʩʪʘʣʴʥʳʝ ʘʛʨʝʛʘʪʳ. 
ɺʧʨʦʯʝʤ, ɻʪʦʤʫ ʝʩʪʴ ʠ ʩʦʜʝʨʞʘʪʝʣʴʥʳʝ ʦʩʥʦʚʘʥʠʷ.  
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 ʆʧʝʨʘʮʠʠ ʩ ʮʝʥʥʳʤʠ ʙʫʤʘʛʘʤʠ A, C, B (ˉ  ̄20-22 ʚ 
ʪʘʙʣ. 2.2.2.2) ʤʳ ʥʝ ʦʪʥʦʩʠʤ ʢ ʩʦʙʩʪʚʝʥʥʦ ʙʘʥʢʦʚʩʢʦʡ ʜʝʷ-
ʪʝʣʴʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʤʳ ʧʦʩʪʫʧʘʝʤ ʩ ʥʠʤʠ ʪʘʢ ʞʝ, ʢʘʢ ʚʳʰʝ 
ʧʦʩʪʫʧʠʣʠ ʩ ʦʧʝʨʘʮʠʷʤʠ ʩ ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʘʢʪʠʚʘʤʠ, ï ʚʢʣʁ-
ʯʘʝʤ ʠʭ ʩ ʥʫʞʥʳʤʠ ʟʥʘʢʘʤʠ ʚ ʩʦʙʩʪʚʝʥʥʳʡ ʢʘʧʠʪʘʣ.  

 ɺʣʦʞʝʥʠʷ Lf ʠ Lg (ˉ  ̄12,13 ʚ ʪʘʙʣ. 2.2.2.2) ʦʧʨʝʜʝʣʝʥʥʦ 

ʤʝʥʝʝ ʜʦʭʦʜʥʳ, ʯʝʤ L , (4.2) ʠ ʥʝ ʦʯʝʥʴ ʣʠʢʚʠʜʥʳ. ʀʭ ʤʦʞʥʦ 
ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʣʠʙʦ ʢʘʢ ʚʳʚʦʜ ʠʟ ʦʙʦʨʦʪʘ (ʬʠʢʩʘʮʠʶ) ʧʦʣʫ-
ʯʝʥʥʦʡ ʧʨʠʙʳʣʠ (ʝʩʣʠ Lf ʵʪʦ ï ʚʳʚʦʟ ʢʘʧʠʪʘʣʘ) ʣʠʙʦ ʢʘʢ ʨʝ-
ʟʝʨʚʳ ʥʘ ʩʣʫʯʘʡ ʧʦʪʝʨʴ. 

 ʉʩʫʜʳ Dc, ʚʟʷʪʳʝ ʚ ʎɹ ʧʨʦʩʪʦ ʦʯʝʥʴ ʤʘʣʳ ʠ ʠʭ ʧʦʯʪʠ ʚʩʝ 
ʨʘʚʥʦ, ʢʫʜʘ ʜʦʙʘʚʣʷʪʴ. ʊʦ ʞʝ ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʯʠʩʪʳʤ ʦʩʪʘʪʢʘʤ 
ʄɹʂ (Db - Lb), ʢʦʪʦʨʳʝ ʚ ʧʨʠʥʮʠʧʝ ʜʦʣʞʥʳ ʙʳʣʠ ʙʳ ʚ ʪʦʯʥʦ-
ʩʪʠ ʨʘʚʥ̫ ʪʴʩʷ ʥʫʣʶ. 

 ʅʝ ʦʯʝʥʴ ʙʦʣʴʰʠʝ ʦʩʪʘʪʢʠ ʨʘʩʯʝʪʥʳʭ ʩʯʝʪʦʚ Nf + Ng +Nh 

ʣʦʛʠʯʥʝʝ ʙʳʣʦ ʙʳ ʧʨʠʙʘʚʠʪʴ ʢ Na, ʥʦ ʵʪʦ, ʫʚʳ, ʫʭʫʜʰʠʪ ʪʦʯ-

ʥʦʩʪʴ ʵʤʧʠʨʠʯʝʩʢʠʭ ʩʦʦʪʥʦʰʝʥʠʡ, ʦʙʩʫʞʜʘʶʱʠʭʩʷ ʚ ʩʣʝ-
ʜʫʶʱʠʭ ʨʘʟʜʝʣʘʭ. 

4.2 ʈʦʣʴ ʢʨʝʜʠʪʥʦʡ ʵʤʠʩʩʠʠ 

4.2.1 ʆʊʂʈʓʊɸʗ ʀ ɿɸʄʂʅʋʊɸʗ ɹɸʅʂʆɺʉʂɸʗ ʉʀʉʊɽʄɸ 

ʂʘʢ ʙʳʣʦ ʫʢʘʟʘʥʦ  ʨʘʟʜ. 5 ʢʨʝʜʠʪʥʘʷ ʵʤʠʩʩʠʷ (ʦʜʥʦʚʨʝ-
ʤʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʘʢʪʠʚʦʚ ʠ ʧʘʩʩʠʚʦʚ) ʚ ʧʨʠʥʮʠʧʝ ʩʣʫʞʠʪ 
ʝʜʠʥʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʜʝʥʝʛ. ʅʦ ʵʪʦ 
ʚʦ ʚʩʝʡ ʛʣʦʙʘʣʴʥʦʡ ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʝ. ʏʘʩʪʴ ʩʠʩʪʝʤʳ, ʚ 
ʯʘʩʪʥʦʩʪʠ ʨʦʩʩʠʡʩʢʘʷ ʙʘʥʢʦʚʩʢʘʷ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʨʘʩʰʠʨʷʪʴ 
ʩʚʦʠ ʨʝʩʫʨʩʳ ʟʘ ʩʯʝʪ ʚʥʝʰʥʠʭ ʟʘʠʤʩʪʚʦʚʘʥʠʡ, ʦʥʘ ʵʪʦ ʦʧʨʝ-
ʜʝʣʝʥʥʦ ʜʝʣʘʝʪ (ʩʤ. ʨʠʩ. 3.1.1.2). ɿʜʝʩʴ ʚʳ ʚʳʷʩʥʠʤ ʚʦʧʨʦʩ ʦ 
ʪʦʤ, ʢʘʢ ʵʪʦʪ ʧʨʦʮʝʩʩ ʩʦʦʪʥʦʩʠʪʩʷ ʩ ʚʥʫʪʨʝʥʥʝʡ ʢʨʝʜʠʪʥʦʡ 
ʵʤʠʩʩʠʝʡ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʚʳ ʚʳʜʝʣʠʤ ʢʨʫʛ ʦʧʝʨʘʮʠʡ, ʨʝʘʣʠ-
ʟʫʶʱʠʭ ʦʩʥʦʚʥʫʶ ʬʫʥʢʮʠʶ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ ï ʪʨʘʥʩʬʦʨ-
ʤʘʮʠʶ ʩʙʝʨʝʞʝʥʠʡ ʚ ʠʥʚʝʩʪʠʮʠʠ.    

ʇʨʠ ʢʨʝʜʠʪʥʦʡ ʵʤʠʩʩʠʠ ʦʩʪʘʪʢʠ ʨʘʩʯʝʪʥʳʭ ʠ ʜʝʧʦʟʠʪʥʳʭ 
ʩʯʝʪʦʚ ʦʙʨʘʟʫʶʪʩʷ ʟʘ ʩʯʝʪ ʩʨʝʜʩʪʚ ʚʳʜʘʥʥʳʭ ʙʘʥʢʦʤ ʦʜʥʦʤʫ 
ʢʣʠʝʥʪʫ ʚ ʢʨʝʜʠʪ ʠ ʧʝʨʝʚʝʜʝʥʥʳʭ ʵʪʠʤ ʢʣʠʝʥʪʦʤ ʥʘ ʩʯʝʪ ʢʣʠ-
ʝʥʪʘ ʜʨʫʛʦʛʦ ʙʘʥʢʘ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʥʝʰʥʠʭ ʠʩʪʦʯʥʠʢʦʚ 
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ʙʘʥʢ ʚʳʜʘʝʪ ʚ ʢʨʝʜʠʪ ʦʜʥʠʤ ʢʣʠʝʥʪʘʤ ʩʨʝʜʩʪʚʘ ʧʨʠʥʝʩʝʥʥʳʝ 
ʜʨʫʛʠʤ. ʇʦʩʣʝʜʥʠʝ ʣʠʙʦ ʧʨʠʭʦʜʷʪ ʠʟ-ʟʘ ʛʨʘʥʠʮʳ ʣʠʙʦ ʚʳʧʫʩ-
ʢʘʶʪʩʷ ʎɹ ʧʨʠ ʧʦʢʫʧʢʝ ʠʥʦʩʪʨʘʥʥʦʡ ʚʘʣʶʪʳ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ 
ʚʘʣʶʪʥʳʭ ʨʝʟʝʨʚʦʚ. ɺ ʨʝʘʣʴʥʦʩʪʠ ʨʘʙʦʪʘʶʪ ʦʙʘ ʤʝʭʘʥʠʟʤʘ. 
ɹʦʣʝʝ ʪʦʛʦ, ʚ ʯʠʩʪʦʤ ʚʠʜʝ ʥʠ ʦʜʠʥ ʠʟ ʥʠʭ ʥʝʚʦʟʤʦʞʝʥ. ʀ ʦʙʘ 
ʤʝʭʘʥʠʟʤʘ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʧʨʠʚʦʜʷʪ ʢ ʨʘʚʝʥʩʪʚʫ ʢʨʝʜʠʪ-
ʥʳʭ ʚʣʦʞʝʥʠʡ ʠ ʧʨʠʚʣʝʯʝʥʥʳʭ ʩʨʝʜʩʪʚ. ʂʘʢʦʡ ʠʟ ʤʝʭʘʥʠʟʤʦʚ 
ʜʦʤʠʥʠʨʫʝʪ, ʤʦʞʥʦ ʚʳʷʩʥʠʪʴ, ʚʳʷʚʠʚ ʠʩʪʦʯʥʠʢ ʦʙʷʟʘʪʝʣʴʥʳʭ 

ʨʝʟʝʨʚʦʚ Rc (ʌʆʈ). 

ɹʘʥʢʠ ʦʙʷʟʘʥʳ ʚʢʣʘʜʳʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ ʯʘʩʪʴ ʧʨʠ-
ʚʣʝʯʝʥʥʳʭ ʩʨʝʜʩʪʚ ʚ ʎɹ, ʥʘ ʙʝʩʧʨʦʮʝʥʪʥʳʡ ʩʯʝʪ ʌʆʈ. ɽʩʣʠ 
ʜʦʤʠʥʠʨʫʝʪ ʧʨʠʚʣʝʯʝʥʠʝ ʩʨʝʜʩʪʚ ʠʟ ʚʥʝʰʥʠʭ ʠʩʪʦʯʥʠʢʦʚ, ʪʦ 
ʯʘʩʪʴ ʠʟ ʥʠʭ ʚʢʣʘʜʳʚʘʝʪʩʷ ʚ ʌʆʈ, ʘ ʦʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʚʳʜʘʝʪ-
ʩʷ ʢʣʠʝʥʪʘʤ ʚ ʚʠʜʝ ʢʨʝʜʠʪʦʚ. ɺ ʪʝʨʤʠʥʘʭ ʛʨʫʧʧʠʨʦʚʢʠ ʩʯʝʪʦʚ 
(4.1)-(4.4) ʜʣʷ ʪʘʢʦʡ ʦʪʢʨʳʪʦʡ ʩʠʩʪʝʤʳ ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ 
ʩʦʦʪʥʦʰʝʥʠʷ.  

L( ) Lc( ) Rc( ) S( ) Na( )t t t t t  (4.5) 

 
ɽʩʣʠ ʜʦʤʠʥʠʨʫʝʪ ʤʝʭʘʥʠʟʤ ʢʨʝʜʠʪʥʦʡ  ʵʤʠʩʩʠʠ, ʪʦ ʙʘʥ-

ʢʠ ʜʦʣʞʥʳ ʟʘʨʘʥʝʝ ʥʘʢʘʧʣʠʚʘʪʴ   ʩʨʝʜʩʪʚʘ ʜʣʷ ʚʣʦʞʝʥʠʡ ʚ 
ʌʆʈ, ʪ.ʝ. ʌʆʈ ʜʦʣʞʝʥ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʟʘ ʩʯʝʪ ʩʦʙʩʪʚʝʥʥʳʭ 
ʩʨʝʜʩʪʚ.  ɺ ʪʝʨʤʠʥʘʭ ʛʨʫʧʧʠʨʦʚʢʠ ʩʯʝʪʦʚ (4.1)-(4.4) ʜʣʷ ʪʘʢʦʡ 
ʟʘʢʨʳʪʦʡ ʩʠʩʪʝʤʳ ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ ʩʦʦʪʥʦʰʝʥʠʷ.  

L( ) Lc( ) S( ) Na( )t t t t  (4.6) 

 
ʅʘʜʦ, ʢʦʥʝʯʥʦ, ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʧʨʠʚʣʝʯʝʥʥʳʝ ʩʨʝʜʩʪ-

ʚʘ ʤʦʛʫʪ ʙʳʪʴ ʦʙʨʘʟʦʚʘʥʳ ʪʘʢʞʝ ʟʘ ʩʦʙʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠʣʠ 
ʦʧʝʨʘʮʠʡ ʩ ʮʝʥʥʳʤʠ ʙʫʤʘʛʘʤʠ. ʇʦʵʪʦʤʫ (4.5) ʠʣʠ (4.6) ʥʝ ʪʦ-
ʞʜʝʩʪʚʘ, ʘ ʦʞʠʜʘʝʤʳʝ ʧʨʠʙʣʠʞʝʥʥʳʝ ʨʘʚʝʥʩʪʚʘ.  

ʅʘʧʦʤʥʠʤ, ʯʪʦ ʝʩʣʠ ʚʝʨʥʫʪʩʷ ʢ ʠʩʭʦʜʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ 
ʪʘʙʣ. 2.2.2.2 (ʩʤ. (4.2),(4.3)), ʪʦ ʦʢʘʞʝʪʩʷ, ʯʪʦ ʧʨʘʚʳʝ ʠ ʣʝʚʳʝ 
ʯʘʩʪʠ ʩʦʦʪʥʦʰʝʥʠʡ (4.5), (4.6) ʩʦʩʪʘʚʣʝʥʳ ʠʟ ʩʫʱʝʩʪʚʝʥʥʦ 
ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʨʷʜʦʚ, ʠʟʤʝʥʷʶʱʠʭʩʷ ʩ ʨʘʟʣʠʯʥʳʤʠ 
ʩʨʝʜʥʠʤʠ ʪʝʤʧʘʤʠ (ʩʤ. ʨʠʩ. 2.2.2.1, 3.1.2.2, 3.1.2.1). ʊʝʤ ʥʝ 
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ʤʝʥʝʝ, ʨʘʟʥʦʩʪʠ ʧʨʘʚʳʭ ʠ ʣʝʚʳʭ ʯʘʩʪʝʡ ʩʦʦʪʥʦʰʝʥʠʡ  
(4.5), (4.6) ʦʢʘʟʳʚʘʶʪʩʷ ʩʪʘʮʠʦʥʘʨʥʤrʠ. 

4.2.2 ʕʂʆʅʆʄɽʊʈʀʏɽʉʂʀʁ  ʊɽʉʊ ʅɸ ʉʊɸʎʀʆʅɸʈʅʆʉʊʔ 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ ʨʷʜʦʚ ʚ ʵʢʦʥʦʤʝʪʨʠʢʝ 
ʨʘʟʨʘʙʦʪʘʥʘ ʩʪʘʥʜʘʨʪʥʘʷ ʧʨʦʮʝʜʫʨʘ (ʪʝʩʪ ɼʠʢʠ-ʌʫʣʣʝʨʘ) 
[1,10]. ʂʘʢ ʠ ʚʩʝ ʵʢʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʧʨʦʮʝʜʫʨʳ, ʦʥʘ ʠʩʭʦʜʠʪ ʠʟ 
ʪʦʛʦ, ʯʪʦ ʚʨʝʤʝʥʥʦʡ ʨʷʜ, ʧʨʦʚʝʨʷʝʤʳʡ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʩʪʴ, 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʝʘʣʠʟʘʮʠʶ ʩʣʫʯʘʡʥʦʛʦ ʧʨʦʮʝʩʩʘ ʦʧʨʝ-
ʜʝʣʝʥʥʦʛʦ ʪʠʧʘ ʠ ʩʦʩʪʦʠʪ ʚ ʩʨʘʚʥʝʥʠʠ ʚʝʨʦʷʪʥʦʩʪʠ ʚʳʧʦʣʥʝ-
ʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʛʠʧʦʪʝʟ. ɻʠʧʦʪʝʟʳ çʧʨʦʮʝʩʩ ʩʪʘʮʠʦʥʘʨ-
ʥʳʡè ʠ çʧʨʦʮʝʩʩ ʥʝʩʪʘʮʠʦʥʘʨʥʳʡè ʧʨʠ ʥʝʠʟʚʝʩʪʥʳʭ ʨʘʩʧʨʝ-
ʜʝʣʝʥʠʷʭ ʦʮʝʥʠʪʴ ʥʝʚʦʟʤʦʞʥʦ. ʇʦʵʪʦʤʫ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʨʝʜ-
ʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʧʨʦʮʝʩʩ ʥʝʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʡ (ʥʝ ʩʦʚʧʘʜʘʝʪ 
ʩʦ ʩʚʦʠʤ ʫʩʣʦʚʥʳʤ ʩʨʝʜʥʠʤ, ʚʳʯʠʩʣʝʥʥʳʤ ʧʦ ʧʨʝʜʳʩʪʦʨʠʠ). 
ʊʦʛʜʘ ʩʦʛʣʘʩʥʦ ʪʝʦʨʝʤʝ ɺʦʣʴʜʘ [10] ʝʛʦ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʩʨʝʜ-

ʥʝʛʦ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʩʚʝʨʪʢʠ 

0

)(t , ʟʘʧʘʟʜʳ-

ʚʘʶʱʠʭ ʟʥʘʯʝʥʠʡ ʧʨʦʮʝʩʩʘ ʙʝʣʦʛʦ ʰʫʤʘ 
t
.  

ɼʘʣʝʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ  ʵʪʘ ʩʚʝʨʪʢʘ ʩʦʩʪʦʠʪ ʠʟ ʢʦ-

ʥʝʯʥʦʛʦ ʩʢʦʣʴʟʷʱʝʛʦ ʩʨʝʜʥʝʛʦ 

0

)(
q

t
$

 ʠ ʢʦʥʝʯʥʦʡ 

ʩʫʤʤʳ ʙʝʩʢʦʥʝʯʥʳʭ ʩʚʝʨʪʦʢ ʩ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦ ʫʙʳʚʘʶʱʠʤʠ 
ʚʝʩʘʤʠ. ʇʨʠʥʘʜʣʝʞʥʦʩʪʴ ʨʷʜʘ ʢ ʨʝʘʣʠʟʘʮʠʷʤ ʩʣʫʯʘʡʥʳʭ ʧʨʦ-
ʮʝʩʩʦʚ ʪʘʢʦʛʦ ʢʣʘʩʩʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʛʠʧʦʪʝʟʘ ʦ ʩʪʘʮʠʦ-
ʥʘʨʥʦʩʪʠ.   

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ ʛʠʧʦʪʝʟʘ ʦ ʥʝʩʪʘʮʠʦʥʘʨʥʦʩʪʠ ʬʦʨʤʫʣʠ-
ʨʫʝʪʩʷ ʢʘʢ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʨʘʟʥʦʩʪʠ ʥʝʢʦʪʦʨʦʛʦ  
ʧʦʨʷʜʢʘ ʫ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʩʪʘʮʠʦʥʘʨʥʳ ʚ ʫʢʘʟʘʥʥʦʤ ʚʳʰʝ 
ʩʤʳʩʣʝ.    

ʆʙʘ ʪʠʧʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʩʪʘʮʠʦʥʘʨʥʳʝ 
ʠ ʥʝʩʪʘʮʠʦʥʘʨʥʳʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʫʨʘʚʥʝʥʠʶ ʚʠʜʘ [10] 
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1 1

X( ) X( ) X( ) ( )
p p

t t t t  (4.7) 

 

(ʟʜʝʩʴ ʠ ʥʠʞʝ  ʦʙʦʟʥʘʯʘʝʪ ʟʘʧʘʟʜʳʚʘʶʱʫʶ ʨʘʟʥʦʩʪʴ). ʉʪʘ-
ʮʠʦʥʘʨʥʳʡ ʠ ʥʝʩʪʘʮʠʦʥʘʨʥʳʡ ʧʨʦʮʝʩʩ ʪʝʧʝʨʴ ʦʪʣʠʯʘʶʪʩʷ 

ʧʨʦʩʪʦ ʪʝʤ, ʯʪʦ  ʜʣʷ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʚ (4.7) 1, ʘ ʜʣʷ ʥʝʩʪʘ-

ʮʠʦʥʘʨʥʦʛʦ 1. 

 ɽʩʣʠ ʙʝʣʳʡ ʰʫʤ 
t
 ʠʤʝʝʪ ʩʪʘʥʜʘʨʪʥʦʝ ʥʦʨʤʘʣʴʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʪʦ ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ , ʧʦʣʫ-

ʯʘʶʱʝʝʩʷ ʧʨʠ ʦʮʝʥʢʝ ʩʦʦʪʥʦʰʝʥʠʷ  (4.7) ʧʦ ʨʝʘʣʠʟʘʮʠʠ (DF -  
ʩʪʘʪʠʩʪʠʢʘ ʚʤʝʩʪʦ ʦʙʳʯʥʦʡ t-ʩʪʘʪʠʩʪʠʢʠ, [1]), ʠ ʧʦ ʥʠʤ ʧʨʦʚʝ-
ʨʷʪʴ ʛʠʧʦʪʝʟʫ ʦ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʚʝʨʠʚ 

ʥʦʨʤʘʣʴʥʦʩʪʴ ʦʪʢʣʦʥʝʥʠʡ  ʦʪ ʘʚʪʦʨʝʛʨʝʩʠʠ 
1

( )
p

t . 

 ʆʙʘ ʩʦʦʪʥʦʰʝʥʠʷ ʠ  (4.5), ʠ (4.6) ʧʨʦʭʦʜʷʪ ʵʪʦʪ ʪʝʩʪ 
ɼʠʢʠ-ʌʫʣʣʝʨʘ. ʅʘʣʠʯʠʝ ʩʪʘʮʠʦʥʘʨʥʦʡ ʣʠʥʝʡʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ 
ʥʝʩʪʘʮʠʦʥʘʨʥʳʤʠ ʨʷʜʘʤʠ ʥʘʟʳʚʘʝʪʩʷ ʢʦʠʥʪʝʛʨʘʮʠʝʡ ʵʪʠʭ 
ʨʷʜʦʚ. ʅʘʣʠʯʠʝ ʢʦʠʥʪʝʛʨʘʮʠʠ ʜʝʣʘʝʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦ-
ʚʝʨʥʦʡ ʧʨʦʮʝʜʫʨʫ ʨʝʛʨʝʩʩʠʠ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʨʷʜʦʚ [10]. 

ʆʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʩʨʝʜʠ ʚʩʝʚʦʟʤʦʞʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʨʷʜʦʚ  L( ) Lc( ) Rc( )t t t    ʠ L( ) Lc( )t t  ʢʘʢ ʣʠʥʝʡʥʳʭ ʢʦʤ-

ʙʠʥʘʮʠʡ ʨʷʜʦʚ S( )t  ʠ Na( )t  ʚ ʪʦʪ ʞʝ ʤʦʤʝʥʪ ʠʣʠ ʜʘʞʝ ʩ ʟʘ-

ʧʘʟʜʳʚʘʥʠʷʤʠ  ʥʘʠʣʫʯʰʠʤʠ (ʨʝʛʨʝʩʩʠʷʤʠ) ʩʣʫʞʘʪ ʠʤʝʥʥʦ 
ʧʨʦʩʪʝʡʰʠʝ ʨʘʚʝʥʩʪʚʘ ʩʫʤʤʝ (4.5), ʠ (4.6) 

ʂʘʢ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʵʪʦʪ ʨʝʟʫʣʴʪʘʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʦ-
ʦʪʥʦʰʝʥʠʷ (4.5) ʠ (4.6) ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʫʢʘʟʳʚʘʶʪ ʚʦʟʤʦʞʥʳʝ 
ʠʩʪʦʯʥʠʢʠ ʢʨʝʜʠʪʦʚ.   

4.2.3 ʆʊʂʈʓʊʆʉʊʔ ʈʆʉʉʀʁʉʂʆʁ  ɹɸʅʂʆɺʉʂʆʁ  

ʉʀʉʊɽʄʓ 

ʊʝʧʝʨʴ ʚʳʷʩʥʠʤ, ʢʘʢʦʝ ʠʟ ʧʨʠʙʣʠʞʝʥʥʳʭ ʨʘʚʝʥʩʪʚ  (4.5) 
ʠʣʠ (4.6) ʚʳʧʦʣʥʷʝʪʩʷ ʪʦʯʥʝʝ. ʉʨʘʚʥʝʥʠʝ ʦʙʣʝʛʯʘʝʪʩʷ ʪʝʤ, 
ʯʪʦ ʥʘ ʧʝʨʠʦʜʝ ʥʘʙʣʶʜʝʥʠʡ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 2004 ʛʦʜʘ ʎɹ 
ʩʠʣʴʥʦ ʠʟʤʝʥʠʣ ʥʦʨʤʫ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ. 
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ʈʠʩ. 4.2.3.1  ʊʦʯʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʨʘʚʝʥʩʪʚ (4.5), (4.6)  

 
ʆʪʥʦʰʝʥʠʝ ʧʨʘʚʳʭ ʠ ʣʝʚʳʭ ʯʘʩʪʝʡ  (4.5), (4.6) ʧʦʢʘʟʘʥʦ 

ʥʘ ʨʠʩ. 4.2.3.1. 
 ʈʠʩʫʥʢʠ ʷʩʥʦ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʩʦʦʪʥʦʰʝʥʠʠ (4.6), ʥʝ 

ʭʚʘʪʘʝʪ ʦʙʷʟʘʪʝʣʴʥʳʭ ʨʝʟʝʨʚʦʚ. ʉʦʦʪʥʦʰʝʥʠʝ ʞʝ (4.5) ʦʢʘ-
ʟʳʚʘʝʪʩʷ ʦʪʣʠʯʥʦʡ ʢʦʠʥʪʝʛʨʘʮʠʝʡ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʨʷʜʦʚ.   

ʇʦʜʯʝʨʢʥʝʤ, ʯʪʦ ʩʦʦʪʥʦʰʝʥʠʝ (4.5) ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚ 
ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʙʘʥʢʦʚʩʢʫʶ ʩʠʩʪʝʤʫ ʚ ʮʝʣʦʤ, ʘ ʥʝ ʷʚʣʷʝʪʩʷ 
ʧʨʦʩʪʦ ʦʧʠʩʘʥʠʝʤ ʧʦʣʠʪʠʢʠ ʦʪʜʝʣʴʥʳʭ ʙʘʥʢʦʚ. ʂʘʢ ʚʠʜʥʦ ʠʟ 
ʨʠʩ. 4.2.3.2 ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʙʘʥʢʦʚ ʩʦʦʪʥʦʰʝʥʠʝ (4.5) ʚʳʧʦʣ-
ʥʷʝʪʩʷ ʟʘʤʝʪʥʦ ʭʫʞʝ. 

ʉʦʦʪʥʦʰʝʥʠʝ (4.5) ʪʘʢʞʝ ʧʝʨʝʩʪʘʝʪ ʚʳʧʦʣʥʷʪʴʩʷ, ʝʩʣʠ 
ʠʩʢʣʶʯʠʪʴ ʠʟ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ ʉʙʝʨʙʘʥʢ, ʠ, ʪʝʤ ʙʦʣʝʝ, 
ʉʙʝʨʙʘʥʢ ʚʤʝʩʪʝ ʩ ɺʥʝʰʪʦʨʛʙʘʥʢʦʤ.   

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʩʦʚʨʝʤʝʥ-
ʥʘʷ ʙʘʥʢʦʚʩʢʘʷ ʩʠʩʪʝʤʘ ʈʦʩʩʠʠ ʨʘʙʦʪʘʝʪ ʧʨʝʠʤʫʱʝʩʪ-
ʚʝʥʥʦ ʧʦ çʦʪʢʨʳʪʦʡ ʩʭʝʤʝè. ɺʳʜʘʥʥʳʝ ʚ ʢʨʝʜʠʪ ʜʝʥʴʛʠ 
ʫʭʦʜʷʪ, ʥʘʧʨʠʤʝʨ, ʥʘ ʦʧʣʘʪʫ ʠʤʧʦʨʪʘ ʠʣʠ ʚʣʦʞʝʥʠʷ ʚ ʠʥʦ-
ʩʪʨʘʥʥʳʝ ʘʢʪʠʚʳ, ʠʣʠ ʧʨʦʩʪʦ ʦʙʥʘʣʠʯʠʚʘʶʪʩʷ, ʠ ʫʞʝ ʠʟ ʵʪʠʭ 
ʠʩʪʦʯʥʠʢʦʚ ʚʦʟʚʨʘʱʘʶʪʩʷ ʚ ʩʠʩʪʝʤʫ ʚ ʚʠʜʝ ʚʢʣʘʜʦʚ ʠ ʦʩʪʘʪ-
ʢʦʚ ʨʘʩʯʝʪʥʳʭ ʩʯʝʪʦʚ. 
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 ʈʠʩ. 4.2.3.2  ʊʦʯʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʨʘʚʝʥʩʪʚ (4.5), (4.6) ʜʣʷ ʦʪʜʝʣʴʥʳʭ 

ʙʘʥʢʦʚ  

 
ɿʘʤʝʪʠʤ, ʚ ʟʘʢʣʶʯʝʥʠʝ, ʯʪʦ ʚ ʤʦʜʝʣʠ ʤʳ ʦʪʥʶʜʴ ʥʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʨʘʟʥʠʮʫ ʧʨʘʚʳʭ ʠ ʣʝʚʳʭ ʯʘʩʪʝʡ  (4.5) ʢʘʢ ʩʣʫ-
ʯʘʡʥʦʝ ʚʦʟʤʫʱʝʥʠʝ, ʘ ʥʘʧʨʦʪʠʚ ʧʳʪʘʝʤʩʷ ʦʙʲʷʩʥʠʪʴ ʝʝ ʠʟ-
ʤʝʥʝʥʠʷ ʠʟʤʝʥʝʥʠʷʤʠ ʢʦʥʲʶʥʢʪʫʨʳ. 

4.3 ɼʠʥʘʤʠʢʘ ʣʠʢʚʠʜʥʳʭ ʘʢʪʠʚʦʚ 

4.3.1 ʂʆʃʀʏɽʉʊɺɽʅʅɸʗ ʊɽʆʈʀʗ  ɼɽʅɽɻ ʉ ʋʏɽʊʆʄ 

ʀɿʄɽʅɽʅʀʗ ɼʖʈɸʎʀʀ 

ʆʩʥʦʚʥʦʡ ʜʦʭʦʜ ʙʘʥʢʫ ʧʨʠʥʦʩʠʪ ʢʨʝʜʠʪʦʚʘʥʠʝ ʢʣʠʝʥʪʦʚ. 
ʃʠʢʚʠʜʥʳʝ ʘʢʪʠʚʳ ʩʘʤʠ ʧʦ ʩʝʙʝ ʜʦʭʦʜʘ ʥʝ ʧʨʠʥʦʩʷʪ. ʀʭ ʙʘʥʢ 
ʜʝʨʞʠʪ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʣʘʪʝʞʝʡ ʠ ʨʘʩʯʝʪʦʚ ʧʦ ʜʦʭʦʜʥʳʤ 
ʦʧʝʨʘʮʠʷʤ. ʉʪʘʥʜʘʨʪʥʳʤ ʩʧʦʩʦʙʦʤ ʦʧʠʩʘʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʚ 
ʣʠʢʚʠʜʥʳʭ ʘʢʪʠʚʦʚ ʩʣʫʞʘʪ ʩʦʦʙʨʘʞʝʥʠʷ ʧʦʜʦʙʥʳʝ ʢʦʣʠʯʝʩʪ-
ʚʝʥʥʦʡ ʪʝʦʨʠʠ ʜʝʥʝʛ (ʦʛʨʘʥʠʯʝʥʠʷ ʣʠʢʚʠʜʥʦʩʪʠ): ʣʠʢʚʠʜ-
ʥʳʝ ʦʩʪʘʪʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ ʦʙʦʨʦʪʫ ʪʝʭ ʘʢ-
ʪʠʚʦʚ, ʜʚʠʞʝʥʠʝ ʢʦʪʦʨʳʭ ʦʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ. 
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 ʈʠʩ. 4.3.1.1. ʇʨʦʧʦʨʮʠʷ ʜʦʭʦʜʥʳʭ ʠ ʣʠʢʚʠʜʥʳʭ ʘʢʪʠʚʦʚ. 

 
ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ, ʢʘʞʝʪʩʷ, ʯʪʦ ʧʦʜʦʙʥʳʝ ʩʦʦʙʨʘʞʝʥʠʷ 

ʥʝ ʧʨʠʤʝʥʠʤʳ ʢ ʦʧʠʩʘʥʠʶ ʩʦʚʨʝʤʝʥʥʦʡ ʨʦʩʩʠʡʩʢʦʡ ʙʘʥʢʦʚ-
ʩʢʦʡ ʩʠʩʪʝʤʳ, ʧʦʩʢʦʣʴʢʫ ʦʪʥʦʰʝʥʠʝ ʣʠʢʚʠʜʥʳʭ ʠ ʜʦʭʦʜʥʳʭ 

ʘʢʪʠʚʦʚ t t t tL Lc Rc W  ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʠ ʟʘʤʝʪʥʦ ʨʘʩʪʝʪ 

(ʩʤ. ʨʠʩ. 4.3.1.1)) 
ʉʣʝʜʫʝʪ, ʦʜʥʘʢʦ, ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʩʣʝʜʫʶʱʝʝ ʦʙ-

ʩʪʦʷʪʝʣʴʩʪʚʦ. ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʣʠʢʚʠʜʥʳʭ ʘʢʪʠʚʘʭ ʩʚʷʟʘʥʘ ʩ 
ʦʙʦʨʦʪʘʤʠ ʧʦ ʜʦʭʦʜʥʳʤ ʩʯʝʪʘʤ, ʘ ʥʘʙʣʶʜʘʝʤʦʡ ʚʝʣʠʯʠʥʦʡ 
ʷʚʣʷʶʪʩʷ ʦʩʪʘʪʢʠ ʜʦʭʦʜʥʳʭ ʩʯʝʪʦʚ. ʉʦʦʪʥʦʰʝʥʠʝ ʞʝ ʦʙʦʨʦ-
ʪʦʚ ʠ ʦʩʪʘʪʢʦʚ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʚʩʣʝʜʩʪʚʠʝ ʠʟʤʝʥʝʥʠʷ ʜʶ-
ʨʘʮʠʠ ï ʩʨʝʜʥʝʛʦ ʩʨʦʢʘ, ʥʘ ʢʦʪʦʨʳʡ ʚʳʜʘʶʪʩʷ ʢʨʝʜʠʪʳ.  

ɽʩʣʠ ʦʙʦʟʥʘʯʠʪʴ ʯʝʨʝʟ K( )t  ʧʦʪʦʢ ʚʥʦʚʴ ʚʳʜʘʥʥʳʭ ʢʨʝ-

ʜʠʪʳ,  ʯʝʨʝʟ H( )t  ï ʧʦʪʦʢ ʚʦʟʚʨʘʪʘ ʢʨʝʜʠʪʦʚ, ʯʝʨʝʟ V( )t  ʧʦ-

ʪʦʢ ʥʦʚʳʭ ʚʢʣʘʜʦʚ, ʘ ʯʝʨʝʟ 
tG  ï ʠʟʲʷʪʠʝ ʜʝʧʦʟʠʪʦʚ, ʪʦ ʜʠʥʘ-

ʤʠʢʫ ʢʨʝʜʠʪʦʚ ʠ ʜʝʧʦʟʠʪʦʚ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʢʘʢ 
 

L( ) L( 1) K( ) H( )t t t t ,  S( ) S( 1) V( ) G( )t t t t . (4.8) 

 
ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʣʠʢʚʠʜʥʳʭ ʘʢʪʠʚʘʭ ʚʦʟʥʠʢʘʝʪ, ʢʦʛʜʘ ʙʘʥʢ 

ʚʳʜʘʝʪ ʢʨʝʜʠʪ, ʧʦʩʢʦʣʴʢʫ ʢʣʠʝʥʪ ʙʫʜʝʪ ʪʨʘʪʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʚ 
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ʢʨʝʜʠʪ ʜʝʥʴʛʠ ʥʘ ʥʫʞʥʳʝ ʝʤʫ ʧʣʘʪʝʞʠ, ʠ ʢʦʛʜʘ ʙʘʥʢ ʚʦʟʚʨʘ-
ʱʘʝʪ ʜʝʧʦʟʠʪʳ. ʇʦʵʪʦʤʫ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʣʠʢʚʠʜʥʦʩʪʠ ʤʦʞʥʦ 
ʧʦʧʨʦʙʦʚʘʪʴ ʦʧʠʩʘʪʴ ʢʘʢ 

 

W( ) K( ) G( )l st t t , (4.9) 

 

ʛʜʝ 
l

, 
s
 ï ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʧʦʩʪʦʷʥʥʳʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ 

ʧʝʨʠʦʜ ʦʙʨʘʱʝʥʠʷ ʜʝʥʝʛ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʝʛʤʝʥʪʘʭ ʧʣʘ-
ʪʝʞʥʦʡ ʩʠʩʪʝʤʳ. 

ʇʦʪʦʢʠ ʚʦʟʚʨʘʪʳ ʢʨʝʜʠʪʦʚ ʠ ʜʝʧʦʟʠʪʦʚ ʤʦʞʥʦ ʦʮʝʥʠʪʴ 
ʢʘʢ  

 

 H( ) ( ) L( )Lt t t ,         G( ) ( ) S( )St t t , (4.10) 

 

ʛʜʝ  
L (t) , 

S(t)  ï ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʦʙʨʘʪʥʳʭ ʚʝʣʠʯʠʥ ʩʨʦ-

ʢʦʚ, ʥʘ ʢʦʪʦʨʳʝ ʚʳʜʘʶʪʩʷ ʢʨʝʜʠʪʳ ʠ ʧʨʠʚʣʝʢʘʶʪʩʷ ʜʝʧʦʟʠʪʳ 
(ʦʙʨʘʪʥʳʭ ʜʶʨʘʮʠʡ (3.1)). 

ʇʦʜʩʪʘʚʣʷʷ ʚʳʨʘʞʝʥʠʷ  (4.10) ʚ (4.8) ʠ ʚʳʨʘʞʘʷ ʧʦʩʣʝ 

ʵʪʦʛʦ ʥʝʥʘʙʣʶʜʘʝʤʫʶ ʚʝʣʠʯʠʥʫK( )t , ʯʝʨʝʟ  ʥʘʙʣʶʜʘʝʤʳʝ 

L( )t , L( 1)t , ʧʦʣʫʯʘʝʤ ʠʟ (4.9) ʚʳʨʘʞʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʣʠ-

ʢʚʠʜʥʳʭ ʘʢʪʠʚʘʭ ʯʝʨʝʟ ʥʘʙʣʶʜʘʝʤʳʝ ʚʝʣʠʯʠʥʳ. 
 

W( ) L( ) L( 1) ( ) L( ) ( ) S( )l L s St t t t t t t . (4.11) 

 
ʀʟ ʵʪʦʛʦ ʚʳʨʘʞʝʥʠʷ ʫʞʝ ʚʠʜʥʦ, ʯʪʦ ʝʩʣʠ ʧʝʨʠʦʜʳ ʦʙʨʘ-

ʱʝʥʠʷ 
l

, 
s
 ʦʩʪʘʶʪʩʷ ʧʦʩʪʦʷʥʥʤrʠ, ʥʦ ʜʶʨʘʮʠʠ  

1

L
, 

1

S
 

ʠʟʤʝʥʷʶʪʩʷ, ʦʪʥʦʰʝʥʠʷ L( ) W( )t t   ʠ  S( ) W( )t t  ʙʫʜʫʪ ʠʟʤʝ-

ʥʷʪʴʩʷ. 
ʄʦʞʝʪ ʚʳʟʚʘʪʴ ʫʜʠʚʣʝʥʠʝ, ʯʪʦ ʚ ʩʦʦʪʥʦʰʝʥʠʝ (4.11) ʥʝ 

ʚʢʣʶʯʝʥʳ ʦʩʪʘʪʢʠ ʨʘʩʯʝʪʥʳʭ ʩʯʝʪʦʚ Na( )t , ʭʦʪʷ ʠʤʝʥʥʦ ʨʘʩ-

ʯʝʪʳ ʤʝʞʜʫ ʢʣʠʝʥʪʘʤʠ ʨʘʟʥʳʭ ʙʘʥʢʦʚ ʜʦʣʞʥʳ ʚʳʟʳʚʘʪʴ ʥʘʠ-
ʙʦʣʴʰʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʣʠʢʚʠʜʥʦʩʪʠ ʫ ʙʘʥʢʦʚ. ʋʚʳ, ʵʢʦʥʦ-

ʤʝʪʨʠʯʝʩʢʠʝ ʦʮʝʥʢʠ ʦʪʚʝʨʛʘʶʪ ʟʥʘʯʠʤʦʩʪʴ ʚʝʣʠʯʠʥʳ Na( )t  ʚ 
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ʚʳʨʘʞʝʥʠʷʭ ʜʣʷ ʣʠʢʚʠʜʥʦʩʪʠ. ɼʝʣʦ, ʚʠʜʠʤʦ ʚ ʭʘʨʘʢʪʝʨʥʳʭ 
ʚʨʝʤʝʥʘʭ ʥʘʙʣʶʜʝʥʠʷ. ɼʶʨʘʮʠʠ ʢʨʝʜʠʪʦʚ ʠ ʜʝʧʦʟʠʪʦʚ ʩʦ-
ʩʪʘʚʣʷʶʪ ʚʝʣʠʯʠʥʫ ʙʦʣʴʰʝ ʤʝʩʷʮʘ, ʧʦʵʪʦʤʫ ʧʦ ʤʝʩʷʯʥʦʤʫ 
ʠʟʤʝʥʝʥʠʶ ʦʩʪʘʪʢʦʚ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦʙ ʦʙʦʨʦʪʝ ʢʨʝʜʠʪʥʳʭ ʠ 
ʜʝʧʦʟʠʪʥʳʭ ʦʧʝʨʘʮʠʡ. ʆʙʦʨʦʪ ʞʝ ʧʦ ʨʘʩʯʝʪʥʳʤ ʩʯʝʪʘʤ ʚ 700-
800 ʨʘʟ ʧʨʝʚʦʩʭʦʜʠʪ ʤʝʩʷʯʥʳʡ ʦʩʪʘʪʦʢ. ʇʦʵʪʦʤʫ ʵʪʦʪ ʦʩʪʘʪʦʢ 
ʥʝ ʜʘʝʪ ʥʠʢʘʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʦʨʦʪʝ. ʕʪʦʪ ʧʝʯʘʣʴʥʳʡ 
ʬʘʢʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ, ʚʦʟʤʦʞʥʦ, ʤʳ ʚ ʧʨʠʥʮʠʧʝ ʥʝ ʤʦʞʝʤ 
ʠʟʚʣʝʯʴ ʠʟ ʠʤʝʶʱʝʡʩʷ ʠʥʬʦʨʤʘʮʠʠ ʜʦʩʪʘʪʦʯʥʦ ʩʚʝʜʝ-
ʥʠʡ ʦ ʪʝʭ ʧʨʦʮʝʩʩʘ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʤʦʜʝʣʠʨʦʚʘʪʴ. 

ʄʦʜʝʣʴ ʚʠʜʘ (4.11) ʤʳ ʜʦʩʪʘʪʦʯʥʦ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʦʚʘ-
ʣʠ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ. ʆʜʥʘ-
ʢʦ, ʵʪʘ ʤʦʜʝʣʴ ʧʝʨʝʩʪʘʣʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʪʘʪʠʩʪʠʢʝ ʚ 2007ʛ, 
ʢʦʛʜʘ ʧʨʦʠʩʭʦʜʠʣʠ ʩʦʙʳʪʠʷ, ʦʧʠʩʘʥʥʳʝ ʚ ʨʘʟʜ. 3.3.2.  

ʂʦʥʝʯʥʦ, ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʩʦʩʣʘʪʴʩʷ ʥʘ ʫʥʠʢʘʣʴʥʳʡ ʠ ʠʩ-
ʢʫʩʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʵʪʠʭ ʩʦʙʳʪʠʡ ʠ ʧʨʦʩʪʦ ʧʨʦʧʫʩʪʠʪʴ ʚʪʦ-
ʨʦʡ ʢʚʘʨʪʘʣ 2007ʛ. ʧʨʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʚʝʨʠʬʠʢʘʮʠʠ ʤʦʜʝ-
ʣʠ. ʅʦ ʤʳ ʚʩʝ-ʪʘʢʠ ʧʦʧʳʪʘʣʠʩʴ ʚʠʜʦʠʟʤʝʥʠʪʴ ʤʦʜʝʣʴ ʪʘʢ, 
ʯʪʦʙʳ ʦʥʘ ʦʧʠʩʳʚʘʣʘ ʚʝʩʴ ʧʝʨʠʦʜ 2004-2007ʛʛ. ʙʝʟ ʩʢʠʜʦʢ ʥʘ 
ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʚ ʝʩʪʝʩʪʚʝʥʥʳʡ ʭʦʜ ʵʢʦʥʦʤʠ-
ʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʪʝʤ ʙʦʣʝʝ ʯʪʦ ʚ ʧʝʨʚʦʡ ʚʝʨʩʠʠ ʤʦʜʝʣʠ ʙr -
ʣʠ ʠ ʥʝʢʦʪʦʨʳʝ ʚʥʫʪʨʝʥʥʠʝ ʜʝʬʝʢʪʳ10. 

4.3.2 ʉʇʈʆʉ ʅɸ ɼɽʅʔɻʀ  ʉ ʇʈɽɼɺʀɼɽʅʀɽʄ ʇʆʊʈɽɹʅʆʉʊʀ 

ʇʦʩʣʝ ʧʝʨʝʙʦʨʘ ʤʥʦʞʝʩʪʚʘ ʚʘʨʠʘʥʪʦʚ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 
ʩʣʝʜʫʶʱʝʝ ʘʚʪʦʨʝʛʨʝʩʩʠʦʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʜʣʷ ʣʠʢʚʠʜʥʦʩʪʠ 

 

W( ) W( ) W( 1) ( ) S( )s Swt t t t t , (4.12) 

 
ʛʜʝ ʢʦʵʬʬʠʮʠʝʥʪʳ 

                                                 
10

 ˨͡Ύ ͨͦͯ͡;͔͙ͤΎ ͍͔͍͙͙ͫͦͦͭͭͫͭ ͫͦ ͙͙͚ͫͭ͊ͭͫͭͦ͟ ͍ ͍ͨͪ͊ͯΌ ;͊ͫͭΈ (4.11) ͙ͨͪπ
΄ͦͫ͡Έ ͍͙͒ͦ͋͊ͭΈ ͭͪͯ͒ͤͦ ͨͦ͒͒͊Ό΅ͯΌͫΎ ͔͔ͫͦ͒ͪ͗͊ͭ͡Έ͚ͤͦ ͙͔ͤͭͪͨ ͔ͪͭ͊ͼ͙͙ 
ͦͤͫͭ͊ͤͭͯ͟Σ ͊ ͍ ͍ͫͦͫͭ͊ ͙͍͙͙͒ͤͦͫͭ͟͡ ͍͟͡Ό;͙ͭΈ ͪͦͣ͟ ͔ ͫ;͔͍ͭͦ ͯ͊͊ͤͤ͘͟·ͻ ͍ (4.1) 
͔΅͔ ͙ ͔ͤ ͦ;͔ͤΈ ͨͦ͒ͻͦ͒Ύ΅͙͔ ͨͦ Ήͭͯ ͔͎͙͊ͭͦͪ͟Ό ͫ;͔ͭ ͊ Lg + Lh. ˹͙͊ͨͦͣͤͣΣ ;ͭͦ 
͔͚ͫ;͊ͫ ͣ· ͍·;͙͔ͭ͊ͣ ͙ͻ ͙͘ ͍͔͎ͫͦ͋ͫͭͤͤͦͦ ͙͊ͨͭ͊͊͟͡ ͊͟͟ ͍͔ͫͦͦ͋ͪ͊ͤͯ͘Ό ͪ͊ͫπ
͔͔ͨͪ͒͡ ͔ͤͤͯΌ ͙ͨͪ͋·͡ΈΣ (4.4). 
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 0.854w
,    5.367s

  (4.13) 

 
ʦʧʨʝʜʝʣʝʥʳ ʩʪʘʥʜʘʨʪʥʳʤʠ ʵʢʦʥʦʤʝʪʨʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ.  

ʕʪʦʤʫ ʩʦʦʪʥʦʰʝʥʠʶ ʤʦʞʥʦ ʜʘʪʴ ʩʣʝʜʫʶʱʫʶ ʠʥʪʝʨʧʨʝ-

ʪʘʮʠʶ. ʆʙʦʟʥʘʯʠʤ ʯʝʨʝʟ ĔW( )t  ʩʧʨʦʩ ʥʘ ʣʠʢʚʠʜʥʦʩʪʴ, ʦʧʨʝʜʝ-

ʣʷʝʤʫʶ ʬʦʨʤʫʣʦʡ (4.11) (ʟʜʝʩʴ ʠ ʥʠʞʝ  ʦʙʦʟʥʘʯʘʝʪ ʧʝʨʚʫʶ 
ʨʘʟʥʦʩʪʴ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ) 

 

ĔW( ) L( ) ( ) L( ) ( ) S( )l L s St t t t t t  (4.14) 

 
ɿʘʤʝʥʷʷ ʧʝʨʚʳʝ ʨʘʟʥʦʩʪʠ ʧʨʦʠʟʚʦʜʥʳʤʠ (ʯʪʦ ʤʳ ʩʠʩʪʝ-

ʤʘʪʠʯʝʩʢʠ ʜʝʣʘʝʤ ʥʠʞʝ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ) ʠ ʧʦʣʘʛʘʷ 0l
 

ʠʟ (4.12),  (4.14) ʧʦʣʫʯʘʝʤ ʩʣʝʜʫʶʱʝʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ 
ʫʨʘʚʥʝʥʠʝ 

 

1 ĔW( ) W( ) W( )
w

d
t t t

dt
  (4.15) 

 
ʆʙʱʠʝ ʩʦʦʙʨʘʞʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʪʦʨʠʠ ʜʝʥʝʛ ʪʨʝ-

ʙʫʶʪ, ʯʪʦʙʳ ĔW( ) ~ W( )t t . ʅʦ ʧʨʠ ʟʥʘʯʝʥʠʷʭ ʧʘʨʘʤʝʪʨʦʚ (4.13)

ʨʝʰʝʥʠʷ ʦʜʥʦʨʦʜʥʦʛʦ ʫʨʘʚʥʝʥʠʷ (4.15) ʨʘʩʪʫʪ ʛʦʨʘʟʜʦ ʙʳʩʪ-

ʨʝʝ, ʯʝʤ ʥʘʙʣʶʜʘʝʤʦʝ ĔW( )t . ʇʦʵʪʦʤʫ ʝʜʠʥʩʪʚʝʥʥʳʤ ʨʝʰʝ-

ʥʠʝʤ ʫʨʘʚʥʝʥʠʷ (4.15), ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʤ ʪʨʝʙʦʚʘʥʠʶ 

ĔW( ) ~ W( )t t  ʷʚʣʷʝʪʩʷ ʨʝʰʝʥʠʝ  

 

ĔW( ) W( )w

t u

t

t e u du (4.16) 

 

ʇʨʠ ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʦʤ 
w

 ʠʥʪʝʛʨʠʨʦʚʘʥʠʝʤ ʧʦ ʯʘʩʪʷʤ 

ʚʳʨʘʞʝʥʠʝ (4.16) ʧʨʠʙʣʠʞʝʥʥʦ ʩʚʦʜʠʪʩʷ ʢ ʚʳʨʘʞʝʥʠʶ 
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2

2

2

Ĕ Ĕ ĔW( ) W( ) W( ) W( )

ĔW( ) ( )

w

t u

w w

w

t

w

d d
t t t e u du

dt dt

t O

 (4.17) 

 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʡʜʝʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ (4.12)  ʤʦʞʝʪ 

ʙʳʪʴ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʦ ʢʘʢ ʘʜʘʧʪʘʮʠʷ ʦʙʲʝʤʘ ʣʠʢʚʠʜʥʦʩʪʠ 
ʢ ʦʞʠʜʘʝʤʦʡ ʚ ʙʣʠʟʢʦʤ ʙʫʜʫʱʝʤ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʜʝʥʴʛʘʭ.   

ʇʨʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʦʦʪʥʦʰʝʥʠʷ (4.12) ʤʳ, ʨʘʟʫʤʝʝʪʩʷ, 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʤʝʩʪʦ ʯʣʝʥʘ ( ) S( )s S t t  ʙʦʣʝʝ ʦʙʱʝʝ ʚʳʨʘ-

ʞʝʥʠʝ (4.14), ʥʦ ʯʣʝʥ ʩ L( )t  ʦʢʘʟʘʣʩʷ ʧʦ ʵʢʦʥʦʤʝʪʨʠʯʝʩʢʠʤ 

ʢʨʠʪʝʨʠʷʤ ʥʝʟʥʘʯʠʤʳʤ, ʠ ʤʳ ʧʦʣʦʞʠʣʠ 0l
. ʋʯʝʪ ʞʝ ʠʟʤʝ-

ʥʝʥʠʷ ʜʶʨʘʮʠʠ ( )S t  ʦʩʪʘʝʪʩʷ ʘʙʩʦʣʶʪʥʦ ʥʝʦʙʭʦʜʠʤʳʤ. 

5 ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩ-
ʪʝʤʳ ʈʦʩʩʠʠ 

5.1 ʆʙʱʘʷ ʩʭʝʤʘ ʤʦʜʝʣʠ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ  

ɹʫʜʝʤ ʩʪʨʦʠʪʴ ʤʦʜʝʣʴ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ ʢʘʢ ʙʣʦʢ, 
ʦʧʠʩʳʚʘʶʱʠʡ ʧʦʚʝʜʝʥʠʝ ʙʘʥʢʘ ʚ ʦʙʲʝʤʣʶʱʝʡ ʤʦʜʝʣʠ ʦʙ-
ʱʝʛʦ ʤʝʞʚʨʝʤʝʥʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ (ʧʦʜ-
ʨʦʙʥʝʝ ʩʤ. [5]). 

 ɺ ɻʪʦʡ ʤʦʜʝʣʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʪʦʚ, ʧʨʦʠʟʚʦʜʩʪʚʦ 
ʫʩʣʫʛ ʠ ʪʦʨʛʦʚʣʷ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʦʜʥʠ ʩʝʢʪʦʨ, ʘ ʬʠʥʘʥʩʦʚʳʡ 
ʩʝʢʪʦʨ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʪʜʝʣʴʥʦ. ʉʦʧʨʦʚʦʞʜʘʶʱʠʝ ʧʨʦʠʟ-
ʚʦʜʩʪʚʦ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʧʦʪʨʝʙʣʝʥʠʝ ʧʨʦʜʫʢʪʘ ʬʠʥʘʥʩʦʚʳʝ 
ʧʦʪʦʢʠ ʦʧʠʩʳʚʘʶʪʩʷ ʢʘʢ ʦʙʦʨʦʪ ʧʷʪʠ ʬʠʥʘʥʩʦʚʳʭ ʠʥʩʪʨʫʤʝʥ-
ʪʦʚ: ʥʘʣʠʯʥʳʭ ʜʝʥʝʛ, ʦʩʪʘʪʢʦʚ ʨʘʩʯʝʪʥʳʭ ʩʯʝʪʦʚ, ʦʩʪʘʪʢʦʚ 
ʢʦʨʨʝʩʧʦʥʜʝʥʪʩʢʠʭ ʩʯʝʪʦʚ ʚ ʎɹ, ʙʘʥʢʦʚʩʢʠʭ ʩʩʫʜ, ʙʘʥʢʦʚʩʢʠʭ 
ʜʝʧʦʟʠʪʦʚ. 

ʇʨʦʜʫʢʪ, ʪʨʫʜ,  ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʠʥʩʪʨʫʤʝʥ-
ʪʳ ʠ ʚʘʣʶʪʘ ʦʙʨʘʟʫʶʪ ʥʘʙʦʨ ʘʜʜʠʪʠʚʥʳʭ ʚʝʣʠʯʠʥ, ʜʣʷ ʢʦʪʦ-
ʨʳʭ ʚ ʤʦʜʝʣʠ ʚʳʧʠʩʳʚʘʝʪʩʷ ʧʦʣʥʘʷ ʩʠʩʪʝʤʘ ʙʘʣʘʥʩʦʚ, ʧʨʠ-
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ʯʝʤ ʧʦʪʦʢʠ ʬʠʥʘʥʩʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʣʝ-
ʛʘʣʴʥʳʝ ʠ ʪʝʥʝʚʳʝ. 

ʈʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʢʠ, ʚʳʨʘʞʝʥʥʦʝ ʜʚʠʞʝʥʠʝʤ ʤʘʢʨʦʵʢʦ-
ʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʧʠʩʳʚʘʝʪʩʷ ʚ ʤʦʜʝʣʠ ʢʘʢ ʨʝʟʫʣʴʪʘʪ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʝʤʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ:  
1. ʇʨʦʠʟʚʦʜʠʪʝʣʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʥʝʬʠ-
ʥʘʥʩʦʚʳʭ ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ;  
2. ɹʘʥʢʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʬʠʥʘʥʩʦʚʳʭ ʢʦʤ-
ʤʝʨʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ;  
3. ʅʘʩʝʣʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ, ʚʳʩʪʫ-
ʧʘʶʱʠʭ ʚ ʢʘʯʝʩʪʚʝ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʥʘʝʤʥʳʭ ʨʘʙʦʪʥʠʢʦʚ;  
4. ʉʦʙʩʪʚʝʥʥʠʢʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʬʠʟʠʯʝʩʢʠʭ ʠ ʶʨʠʜʠ-
ʯʝʩʢʠʭ ʣʠʮ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʫʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʝʤ ʢʘʧʠʪʘ-
ʣʘ ʤʝʞʜʫ ʩʝʢʪʦʨʘʤʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʟʘ ʧʨʝʜʝʣʳ 
ʩʪʨʘʥʳ;  
5. ɻʦʩʫʜʘʨʩʪʚʘ, ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 
ʤʦʜʝʣʠ ʷʚʥʦ ʘʛʨʝʛʠʨʦʚʘʥʥʳʤ ʦʧʠʩʘʥʠʝʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʬʫʥʢ-
ʮʠʡ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʠʩʧʦʣʥʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʘ ʠ 
ʥʝʷʚʥʦ ï ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʵʢʦʥʦʤʠʯʝ-
ʩʢʦʡ ʧʦʣʠʪʠʢʠ (ʩʪʘʚʦʢ ʥʘʣʦʛʦʚ, ʥʦʨʤ ʨʝʟʝʨʚʦʚ ʠ ʧʨ.);  
6. ʎʝʥʪʨʘʣʴʥʦʛʦ ʙʘʥʢʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʚ ʤʦʜʝʣʠ ʩʚʦʠʤʠ 
ʬʫʥʢʮʠʷʤʠ ʵʤʠʪʝʥʪʘ ʥʘʮʠʦʥʘʣʴʥʦʡ ʚʘʣʶʪʳ, ʜʝʨʞʘʪʝʣʷ ʚʘ-
ʣʶʪʥʳʭ ʨʝʟʝʨʚʦʚ ʠ ʨʘʩʯʝʪʥʦʛʦ ʮʝʥʪʨʘ;  
7. ɺʥʝʰʥʝʡ ʪʦʨʛʦʚʣʠ. 

ɺ ʤʦʜʝʣʠ ʧʦʚʝʜʝʥʠʝ ʢʘʞʜʦʛʦ ʘʛʝʥʪʘ ʦʧʠʩʳʚʘʝʪ ʦʩʦʙʳʤ 
ʙʣʦʢʦʤ, ʧʦʜʦʙʥʳʤ ʪʦʤʫ, ʢʦʪʦʨʳʡ ʧʨʠʚʦʜʠʪʩʷ ʚ ʨʘʟʜ. 5.2.  ʊʘ-
ʢʠʝ ʙʣʦʢʠ ʦʧʠʩʳʚʘʶʪ ʪʦʣʴʢʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʣʘʥʦʚ ʘʛʝʥʪʦʚ. 
ʉʦʛʣʘʩʦʚʘʥʠʝ ʧʣʘʥʦʚ ʘʛʝʥʪʦʚ ʦʧʠʩʳʚʘʝʪʩʷ ʚ ʜʝʩʷʪʠ ʙʣʦʢʘʭ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʘʛʝʥʪʦʚ: ʨʳʥʦʢ ʢʨʝʜʠʪʦʚ, ʨʳʥʦʢ ʜʝʧʦʟʠʪʦʚ, 
ʨr ʥʦʢ ʧʨʦʜʫʢʪʘ, ʨʳʥʦʢ ʪʨʫʜʘ, ʨʳʥʦʢ ʚʘʣʶʪʳ, ʢʨʝʜʠʪʦʚʘʥʠʝ 
ʛʦʩʫʜʘʨʩʪʚʘ, ʫʧʣʘʪʘ ʥʘʣʦʛʦʚ ʠ ʧʦʣʫʯʝʥʠʝ ʩʫʙʩʠʜʠʡ, ʚʝʜʝʥʠʝ 
ʨʘʩʯʝʪʦʚ, ʫʧʨʘʚʣʝʥʠʝ ʙʘʥʢʦʚʩʢʠʤ ʢʘʧʠʪʘʣʦʤ, ʫʧʨʘʚʣʝʥʠʝ ʢʘ-
ʧʠʪʘʣʦʤ ʧʨʦʠʟʚʦʜʠʪʝʣʷ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʛʣʘʩʦʚʘʥʠʷ ʧʣʘʥʦʚ ʚ ʙʣʦʢʘʭ ʚʟʘʠʤʦʜʝʡ-
ʩʪʚʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʟʥʘʯʝʥʠʷ ʮʝʥ, ʧʨʦʮʝʥʪʦʚ ʠ ʜʨʫʛʠʭ ʠʥ-
ʬʦʨʤʘʮʠʦʥʥʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʢʦʪʦʨʳʝ ʧʨʠ ʦʧʠʩʘʥʠʠ ʧʦʚʝ-
ʜʝʥʠʷ ʘʛʝʥʪʦʚ ʩʯʠʪʘʶʪʩʷ ʵʢʟʦʛʝʥʥʳʤʠ. 
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5.2 ʄʦʜʝʣʴ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʙʘʥʢʘ 

ɺ ʩʠʣʫ ʦʪʤʝʯʝʥʥʦʡ ʚʳʰʝ ʦʪʢʨʳʪʦʩʪʠ ʨʦʩʩʠʡʩʢʦʡ ʙʘʥ-
ʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ, ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʤʦʜʝʣʴ ʚʩʝʡ ʙʘʥʢʦʚ-
ʩʢʦʡ ʩʠʩʪʝʤʳ ʢʘʢ ʤʦʜʝʣʴ ʦʜʥʦʛʦ ʙʘʥʢʘ ʠʟ ʤʥʦʛʠʭ. ɺ ʨʝʟʫʣʴʪʘ-
ʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʪʦʛʦ ʦʧʠʩʘʥʠʷ ʤʳ ʩʚʝʜʝʤ ʝʛʦ ʢ ʦʙʳʯʥʦʡ ʜʠ-
ʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʦʧʨʝʜʝʣʷʶʱʝʡ ʩʧʨʦʩ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝ-
ʤʳ ʥʘ ʜʝʧʦʟʠʪʳ ʠ ʧʨʝʜʣʦʞʝʥʠʝ ʝʶ ʢʨʝʜʠʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʥ̫ʠʷ, ʘ ʪʘʢʞʝ  ʦʪ ʩʢʣʘʜʳʚʘʶʱʠʭʩʷ ʥʘ ʨʳʥʢʝ 
ʧʨʦʮʝʥʪʦʚ ʠ ʜʨʫʛʠʭ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ. 

ʀʪʘʢ, ʨʘʩʩʤʦʪʨʠʤ ʙʘʥʢ, ʢʦʪʦʨʳʡ ʢ ʤʦʤʝʥʪʫ t  ʧʨʠʚʣʝʢ 

ʜʝʧʦʟʠʪʳ S( )t  ʠ ʚʳʜʘʣ ʩʩʫʜʳ L( )t . ʉʨʝʜʥʠʝ ʩʨʦʢʠ, ʥʘ ʢʦʪʦ-

ʨʳʝ ʧʨʠʚʣʝʢʘʶʪʩʷ ʜʝʧʦʟʠʪʳ ʠ ʚʳʜʘʶʪʩʷ ʢʨʝʜʠʪʳ (ʜʶʨʘʮʠʠ), 

ʦʙʦʟʥʘʯʠʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʝʨʝʟ 1 ( )s t  ʠ 1 ( )l t . ʇʨʠʚʝ-

ʜʝʥʥʳʝ ʚʳʰʝ ʨʝʟʫʣʴʪʘʪʳ ʵʤʧʠʨʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘ-
ʟʳʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʯʠʪʳʚʘʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʵʪʠʭ ʚʝʣʠʯʠʥ 
ʦʪ ʚʨʝʤʝʥʠ (ʩʤ. ʨʘʟʜ. 4.3). 

ɼʠʥʘʤʠʢʫ ʙʘʥʢʦʚʩʢʠʭ ʘʢʪʠʚʦʚ ʠ ʧʘʩʩʠʚʦʚ ʦʧʠʩʳʚʘʝʤ ʚ 
ʥʝʧʨʝʨʳʚʥʦʤ ʚʨʝʤʝʥʠ, ʯʪʦʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʘʥʘʣʠʪʠʯʝ-
ʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʛʦʪʦʚʳʝ ʩʨʝʜʩʪʚʘ ʩʠʩʪʝʤʳ ʕʂʆʄʆɼ.  ɺ 
ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʤʦʞʥʦ, ʚʧʨʦʯʝʤ, ʚʩʶʜʫ ʩʯʠʪʘʪʴ ʧʨʦʠʟʚʦʜʥʳʝ 
ʩʦʢʨʘʱʝʥʥʳʤ ʦʙʦʟʥʘʯʝʥʠʝʤ ʟʘʧʘʟʜrʚʘʶʱʠʭ ʨʘʟʥʦʩʪʝʡ: 

 

( ) ( ) ( 1)
d

f t f t f t
dt

. (5.1) 

 
ɺ ʵʪʠʭ ʦʙʦʟʥʘʯʝʥʠʷʭ ʠ ʧʨʝʜʧʦʣʦʞʝʥʠʷʭ ʧʨʦʮʝʩʩ ʠʟʤʝʥʝʥʠʷ 
ʩʩʫʜ ʠ ʜʝʧʦʟʠʪʦʚ  (ʦʩʪʘʪʢʦʚ) ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʷʤʠ (ʩʨ. 
(4.8), (4.10)11) 
 

                                                 
11

 ˸· ͍͙ͨͪͦ͋ͦ͊͡ ͔΅͔ ͯ;͔ͫͭΈ ͭͦΣ ;ͭͦ ͔ͤ͊͟Ύ ͨͦͫͭͦΎͤͤ͊Ύ ͫͫͯ͒ ͙ͫͨͫ·͍͔͊ ͭͫΎ ͊͟͟ 
͔͍͍ͤͦͪ͊ͭͤ͘·͔Σ ͤͦ Ήͭ͊ ͍ͦͣͦ͗ͤͦͫͭ͘Έ ͔ͤ ͯͯ͡;΄͙͊͡ ͙͔͙͒ͤͭͺ͙͟ ͊ͼ͙͙Σ ͙ ͒͡Ύ 
ͨͪͦͫͭ ͦͭ· ͣ· ͔͔ ͔͒ͫ͘Έ ͔ͤ ͙ͦͨͫ·͍͔͊ͣΦ   
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ʛʜʝ 

   K( ) 0t ,      V( ) 0t           ï  (5.4) 

 
ʚʥʦʚʴ ʚʳʜʘʥʥʳʝ ʢʨʝʜʠʪʳ ʠ ʚʥʦʚʴ ʧʨʠʚʣʝʯʝʥʥʳʝ ʚʢʣʘʜʳ (ʧʦ-
ʪʦʢʠ). 
  ʉʯʠʪʘʝʤ, ʯʪʦ ʧʦ ʚʳʜʘʥʥʳʤ ʩʩʫʜʘʤ ʙʘʥʢ ʧʦʣʫʯʘʝʪ ʧʨʦ-

ʮʝʥʪʥʳʝ ʧʣʘʪʝʞʠ ( )L( )l tr t , ʛʜʝ ( )lr t ï ʵʬʬʝʢʪʠʚʥʘʷ ʩʪʘʚʢʘ 

ʧʨʦʮʝʥʪʘʤ ʧʦ ʩʩʫʜʘʤ, ʘ ʟʘ ʧʨʠʚʣʝʯʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʙʘʥʢ ʧʣʘ-

ʪʠʪ ʧʨʦʮʝʥʪʳ ( )S( )s tr t , ʛʜʝ ( )sr t ï ʵʬʬʝʢʪʠʚʥʘʷ ʩʪʘʚʢʘ ʧʨʦ-

ʮʝʥʪʘʤ ʧʦ ʜʝʧʦʟʠʪʘʤ. 
 ɺ ʨʘʤʢʘʭ ʤʦʜʝʣʠ ʙʘʥʢʘ ʤʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʚʝʣʠʯʠʥʳ 

K( )t  ʠ V( )t , ʘ ʚʤʝʩʪʝ ʩ ʥʠʤʠ L( )t  ʠ S( )t , ʦʧʨʝʜʝʣʷʝʪ ʙʘʥʢ 

ʧʨʠ ʟʘʜʘʥʥʳʭ ʚʝʣʠʯʠʥʘʭ ʧʨʦʮʝʥʪʦʚ. ɺ ʤʦʜʝʣʠ ʚʩʝʡ ʵʢʦʥʦʤʠʢʠ 
ʵʪʠ ʚʝʣʠʯʠʥʳ  ʩʪʘʥʫʪ ʧʨʝʜʣʦʞʝʥʠʝʤ ʩʩʫʜ ʠ ʩʧʨʦʩʦʤ ʥʘ ʜʝʧʦ-
ʟʠʪʳ, ʘ ʫʩʣʦʚʠʷ ʠʭ ʨʘʚʝʥʩʪʚʘ ʩʦ ʩʧʨʦʩʦʤ ʥʘ ʩʩʫʜʳ ʠ ʧʨʝʜʣʦ-
ʞʝʥʠʝʤ ʜʝʧʦʟʠʪʦʚ ʩʦ ʩʪʦʨʦʥʳ ʢʣʠʝʥʪʦʚ ʙʫʜʫʪ ʦʧʨʝʜʝʣʷʪʴ ʚʝ-
ʣʠʯʠʥʫ ʧʨʦʮʝʥʪʦʚ.  

ʂʨʦʤʝ ʜʝʧʦʟʠʪʦʚ S( )t  ʙʘʥʢ ʧʨʠʚʣʝʢʘʝʪ ʝʱʝ ʩʨʝʜʩʪʚʘ ʚ 

ʚʠʜʝ ʙʝʩʧʨʦʮʝʥʪʥʳʭ ʦʩʪʘʪʢʦʚ ʨʘʩʯʝʪʥʳʭ ʩʯʝʪʦʚ Na( )t . ɼʣʷ 

ʚʝʣʠʯʠʥʳ ʵʪʠʭ ʦʩʪʘʪʢʦʚ ʥʝʪ ʨʝʛʫʣʠʨʫʶʱʝʡ ʚʝʣʠʯʠʥʳ ʪʠʧʘ 
ʧʨʦʮʝʥʪʘ ʠ ʙʘʥʢ ʜʦʣʞʝʥ ʧʨʦʩʪʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʧʨʝʜʣʦ-
ʞʝʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʢʣʠʝʥʪʦʚ. ɹʘʥʢ, ʧʨʘʚʜʘ, ʤʦʞʝʪ ʦʪʢʘʟʘʪʴʩʷ 
ʚʝʩʪʠ ʨʘʩʯʝʪʥʳʝ ʩʯʝʪʘ, ʠ ʵʪʫ ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʦʠʪ ʫʯʝʩʪʴ, ʯʪʦ-
ʙʳ ʩʜʝʣʘʪʴ ʤʦʜʝʣʴ ʙʦʣʝʝ ʦʧʨʝʜʝʣʝʥʥʦʡ.  

ʆʙʦʟʥʘʯʠʤ ʯʝʨʝʟ N( )t  ʚʝʣʠʯʠʥʫ ʬʘʢʪʠʯʝʩʢʠ ʧʨʠʚʣʝ-

ʯʝʥʥʳʭ ʦʩʪʘʪʢʦʚ ʨʘʩʯʝʪʥʳʭ ʩʯʝʪʦʚ, ʢʦʪʦʨʫʶ ʦʧʨʝʜʝʣʷʝʪ ʙʘʥʢ, 
ʠ ʥʘʣʦʞʠʤ ʥʘ ʥʝʝ ʦʛʨʘʥʠʯʝʥʠʝ 
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ʛʜʝ ( )nN t  ï ʠʟʚʝʩʪʥʦʝ ʙʘʥʢʫ ʧʨʝʜʣʦʞʝʥʠʝ ʦʩʪʘʪʢʦʚ ʨʘʩʯʝʪʥʳʭ 

ʩʯʝʪʦʚ. 

 ʇʨʠʚʣʝʯʝʥʥʳʝ ʩʨʝʜʩʪʚʘ S( ) N( )t t  ʙʘʥʢ ʜʦʣʞʝʥ ʨʝ-

ʟʝʨʚʠʨʦʚʘʪʴ ʚ ʎɹ (ʩʤ. ʨʘʟʜ. 2.1). ʆʙʦʟʥʘʯʘʷ ʯʝʨʝʟ ( )l t  ʥʦʨ-

ʤʫ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ, ʧʦʣʫʯʘʝʤ, ʯʪʦ  
 

 Rc( ) ( ) S( ) N( )lt t t t . (5.6) 

 

ʉʚʝʨʭ ʦʙʷʟʘʪʝʣʴʥʳʭ ʙʝʩʧʣʘʪʥʳʭ ʨʝʟʝʨʚʦʚ Rc( )t  ʙʘʥʢ 

ʚʢʣʘʜʳʚʘʝʪ ʚ ʎɹ ʝʱʝ ʠ ʩʨʝʜʩʪʚʘ Lc( )t  ʧʦʜ ʧʨʦʮʝʥʪ ( )cr t . ɼʝ-

ʧʦʟʠʪʳ ʚ ʎɹ ʢʨʘʪʢʦʩʨʦʯʥʳʝ, ʧʦʵʪʦʤʫ ʠʭ ʜʶʨʘʮʠʶ ʥʝ ʫʯʠʪʳ-
ʚʘʝʤ.  
 ʈʘʩʩʤʘʪʨʠʚʘʷ ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʚʳʰʝ ʩʦʦʪʥʦʰʝʥʠʝ  (4.5) 
ʢʘʢ ʥʝʢʦʪʦʨʦʝ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ ʥʘ ʧʨʝʜʣʦʞʝ-
ʥʠʝ ʩʩʫʜ, ʤʳ ʚʚʦʜʠʤ ʚ ʤʦʜʝʣʴ ʩʣʝʜʫʶʱʝʝ ʦʛʨʘʥʠʯʝʥʠʝ ʥʘ 
ʜʝʷʪʝʣʥɹʦʩʪʴ ʙʘʥʢʘ 
 

L( ) Lc( ) Rc( ) S( ) Na( )t t t t t . (5.7) 

  

ʃʠʢʚʠʜʥʳʝ ʘʢʪʠʚʳ ʙʘʥʢʘ W( )t  ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʧʨʠ ʧʦʣʫ-

ʯʝʥʠʠ ʧʨʦʮʝʥʪʦʚ ( )L( )l tr t , ( )Lc( )c tr t , ʚʢʣʘʜʦʚ V( )t , ʧʨʠʨʘʱʝ-

ʥʠʠ ʦʩʪʘʪʢʦʚ N( )t  ʠ ʚʦʟʚʨʘʪʝ ʩʩʫʜ ( ) L( )l t t , ʘ ʫʤʝʥʴʰʘʶʪʩʷ 

ʧʨʠ ʚʳʜʘʯʝ ʢʨʝʜʠʪʦʚ K( )t , ʚʳʧʣʘʪʝ ʧʨʦʮʝʥʪʦʚ ( )S( )s tr t , ʚʦʟ-

ʚʨʘʪʝ ʜʝʧʦʟʠʪʦʚ ( )S( )s t t , ʚʣʦʞʝʥʠʠ ʩʨʝʜʩʪʚ ʚ ʎɹ Lc( )
d

t
dt

, ʘ 

ʪʘʢʞʝ ʟʘ ʩʯʝʪ ʩʨʝʜʩʪʚ Z( )t , ʚʳʚʦʜʠʤʳʭ ʠʟ ʢʨʫʛʘ ʩʦʙʩʪʚʝʥʥʦ 

ʙʘʥʢʦʚʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  
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( )L( ) ( ) ( )S(W( ) L( ) K( ) S( )

N( ) Lc( ) Lc Z(

) ( )

(+ ) ( ) )

l l s s

c

d
t r t t r t

dt

d d
t t

t t t t t

r t
dt

t

t
dt

t

  (5.8) 

 

ʇʦʪʦʢ Z( )t  ʚʢʣʶʯʘʝʪ ʜʠʚʠʜʝʥʜʳ ʩʦʙʩʪʚʝʥʥʠʢʘʤ, ʥʘʣʦ-

ʛʦʚʳʝ ʧʣʘʪʝʞʠ, ʠʥʚʝʩʪʠʮʠʠ ʚ ʦʩʥʦʚʥʳʝ ʬʦʥʜʳ (ʚʢʣʶʯʘʷ ʫʯʘ-
ʩʪʠʝ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ), ʘ ʪʘʢʞʝ ʦʧʝʨʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ. ʕʪʠ 
ʧʦʪʦʢʠ (ʢʨʦʤʝ, ʤʦʞʝʪ ʙʳʪʴ, ʥʘʣʦʛʦʚ) ʥʝ ʩʚʷʟʘʥʳ ʥʘʧʨʷʤʫʶ ʩ 
ʘʢʪʠʚʘʤʠ ʠ ʧʘʩʩʠʚʘʤʠ ʙʘʥʢʘ, ʠ ʤʳ ʧʦʧʳʪʘʝʤʩʷ ʧʦʩʪʨʦʠʪʴ ʤʦ-
ʜʝʣʴ, ʥʝ ʚʜʘʚʘʷʩʴ ʚ ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʧʦʪʦʢʘ. 
ʄʳ ʙʫʜʝʤ ʪʨʘʢʪʦʚʘʪʴ ʵʪʦʪ  ʧʦʪʦʢ ʢʘʢ ʠʟʚʣʝʢʘʝʤʫʶ ʠʟ ʙʘʥʢʦʚ-
ʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠʙʳʣʴ, ʢʦʪʦʨʫʶ ʙʘʥʢ ʩʪʨʝʤʠʪʩʷ ʤʘʢʩʠ-
ʤʠʟʠʨʦʚʘʪʴ. 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʘʥʘʣʦʛ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʵʢʦʥʦʤʝʪ-
ʨʠʯʝʩʢʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ (4.12) ʤʳ ʩʯʠʪʘʝʤ ʦʧʠʩʘʥʠʝʤ ʧʦʪʨʝʙ-
ʥʦʩʪʠ ʙʘʥʢʘ ʚ ʣʠʢʚʠʜʥʦʩʪʠ  

 

d

d

t
( )W t

( )W t
s

( )
s

t ( )S t

w   (5.9) 
 

ʉʦʦʪʥʦʰʝʥʠʷ (5.2) - (5.9) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʛʨʘʥʠ-
ʯʝʥʠʷ, ʥʘʣʦʞʝʥʥʳʝ ʚ ʨʘʤʢʘʭ ʤʦʜʝʣʠ ʥʘ ʚʦʟʤʦʞʥʦʩʪʠ ʙʘʥʢʘ 
ʚʳʙʠʨʘʪʴ ʟʥʘʯʝʥʠʷ ʩʚʦʠʭ ʧʣʘʥʠʨʫʝʤʳʭ ʧʝʨʝʤʝʥʥʳʭ 
(ʫʧʨʘʚʣʝʥʠʡ)12:     

 

S( )t , L( )t , W( )t , K( )t , V( )t , Z( )t , N( )t , Lc( )t .  (5.10) 

  
ʉʦʛʣʘʩʥʦ ʧʨʠʥʮʠʧʫ ʨʘʮʠʦʥʘʣʴʥʳʭ ʦʞʠʜʘʥʠʡ, ʣʝʞʘ-

ʱʝʤʫ ʚ ʦʩʥʦʚʝ ʤʦʜʝʣʝʡ ʤʝʞʚʨʝʤʝʥʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, ʧʨʠ ʧʣʘ-
ʥʠʨʦʚʘʥʠʠ ʩʚʦʠʭ ʫʧʨʘʚʣʷʶʱʠʭ ʧʝʨʝʤʝʥʥʳʭ ʙʘʥʢ ʤʦʞʝʪ ʨʘʩ-

                                                 
12

 ˽ ͔͔͔ͪͣͤͤ͊Ύ Rc( )t  ͙ ͫ͟͡Ό;͔ͤ͊ ͫ ͨͦͣͦ΅ΈΌ ͍͔͍ͪ͊ͤͫͭ͊ (5.6) 
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ʩʯʠʪʳʚʘʪʴ ʥʘ ʪʦʯʥʳʡ ʧʨʦʛʥʦʟ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʝʨʝʤʝʥ-
ʥʳʭ:    

 

( )l t , ( )lr t , ( )sr t , ( )cr t , ( )s t , ( )l t , ( )nN t . (5.11) 

  
ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʙʦʨ ʧʣʘʥʠʨʫʝʤʳʭ ʧʝʨʝʤʝʥʥʳʭ ʙʘʥʢʦʤ 

ʬʘʢʪʠʯʝʩʢʠ ʟʘʜʘʝʪ ʧʨʝʜʣʦʞʝʥʠʝ ʠʤ ʢʨʝʜʠʪʦʚ, ʘ ʪʘʢʞʝ ʝʛʦ 
ʩʧʨʦʩ ʥʘ ʧʨʠʚʣʝʯʝʥʥʳʝ ʠ ʣʠʢʚʠʜʥʳʝ ʩʨʝʜʩʪʚʘ ʢʘʢ ʬʫʥʢʮʠʶ ʦʪ 
ʪʝʢʫʱʠʭ ʠ ʙʫʜʫʱʠʭ ʟʥʘʯʝʥʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʝʨʝʤʝʥʥʳʭ (ʚ 
ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʧʨʦʮʝʥʪʦʚ).  ɺʧʨʦʯʝʤ, ʢʘʢ ʙʫʜʝʪ ʧʦʢʘʟʘʥʦ ʚ  
ʨʘʟʜʝʣʝ 5.4, ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʦʧʪʠʤʠʟʘʮʠʦʥʥʘʷ ʟʘʜʘʯʘ ʦʙ-
ʣʘʜʘʝʪ ʩʠʣʴʥʳʤ ʤʘʛʠʩʪʨʘʣʴʥʳʤ ʩʚʦʡʩʪʚʦʤ, ʚ ʩʠʣʫ ʯʝʛʦ ʟʘʚʠ-
ʩʠʤʦʩʪʴ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʦʪ ʧʨʦʛʥʦʟʦʚ ʥʘ ʙʫʜʫʱʝʝ ʬʘʢ-
ʪʠʯʝʩʢʠ ʧʨʦʧʘʜʘʝʪ. 

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʧʨʠʙʣʠʞʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʩʦʦʪ-
ʥʦʰʝʥʠʷ (4.5) (ʨʠʩ. 4.2.3.1), ʙʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʦʛʨʘʥʠʯʝʥʠʝ 
(5.7) ʥʝ ʩʪʦʣʴ ʦʙʷʟʘʪʝʣʴʥʦ, ʢʘʢ ʦʩʪʘʣʴʥʳʝ, ʠ ʙʘʥʢ ʤʦʞʝʪ ʝʛʦ 
ʥʘʨʫʰʘʪʴ, ʝʩʣʠ ʵʪʦ ʦʢʘʞʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʛʦʜʥʳʤ. ʂʘʢ ʨʘ-
ʙʦʪʘʪʴ ʩ ʪʘʢʠʤʠ çʤʷʛʢʠʤʠè ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʚ ʨʘʤʢʘʭ ʘʧʧʘʨʘʪʘ 
ʪʝʦʨʠʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʦʙʩʫʜʠʤ ʚ  ʨʘʟʜʝʣʝ 5.4. 

ɹʦʣʝʝ ʩʣʦʞʥʳʡ  ʤʝʪʦʜʠʯʝʩʢʠʡ ʚʦʧʨʦʩ ʚʦʟʥʠʢʘʝʪ ʚ ʩʚʷʟʠ 
ʩ ʠʥʪʝʨʧʨʝʪʘʮʠʝʡ ʦʛʨʘʥʠʯʝʥʠʷ (5.9), ʜʘʥʥʦʡ ʚ ʨʘʟʜ. 4.3.2. ɺ 
ʤʦʜʝʣʠ ʚ ʮʝʣʦʤ ʤʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʙʘʥʢ ʚʩʝ ʟʥʘʝʪ ʥʘʧʝʨʝʜ ʠ 
ʧʨʝʜʚʠʜʝʥʠʝ ʥʘ ʥʝʙʦʣʴʰʦʝ ʚʨʝʤʷ (4.17) ʩʪʘʥʦʚʠʪʩʷ ʚʨʦʜʝ ʙʳ 
ʠʟʣʠʰʥʠʤ.  

ʅʘʤ, ʦʜʥʘʢʦ, ʢʘʞʝʪʩʷ, ʯʪʦ ʬʘʪʘʣʴʥʦʛʦ ʧʨʦʪʠʚʦʨʝʯʠʷ 
ʟʜʝʩʴ ʥʝʪ. ʄʦʜʝʣʴ, ʢʦʪʦʨʫʶ ʤʳ ʩʪʨʦʠʤ, ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʘʷ, 
ʘ ʙʦʣʝʝ ʨʝʘʣʠʩʪʠʯʥʦʡ ʙʳʣʘ ʙʳ ʩʪʦʭʘʩʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ. ʆʜ-
ʥʘʢʦ, ʧʦʢʘ ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʨʘʚʥʦʚʝʩʠʷ ʨʘʮʠʦʥʘʣʴʥʳʭ 
ʦʞʠʜʘʥʠʡ ʥʝ ʧʨʠʛʦʜʥʳ ʜʣʷ ʧʨʠʢʣʘʜʥʳʭ ʮʝʣʝʡ ʪʝ ʪʦʣʴʢʦ ʠʟ-ʟʘ 
ʪʝʭʥʠʯʝʩʢʠʭ, ʥʦ ʠ ʠʟ-ʟʘ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʪʨʫʜʥʦʩʪʝʡ [3]. ʇʨʝʜ-
ʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʵʪʠ ʪʨʫʜʥʦʩʪʠ ʤʦʞʥʦ ʧʨʝʦʜʦʣʝʪʴ, ʠ ʧʨʠ ʢʦʨ-
ʨʝʢʪʥʦʤ ʘʛʨʝʛʠʨʦʚʘʥʠʠ ʩʪʦʭʘʩʪʠʯʝʩʢʦʡ ʤʘʢʨʦʤʦʜʝʣʠ ʜʦʣʞʥʘ 
ʧʦʣʫʯʠʪʴʩʷ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʘʷ ʤʘʢʨʦʤʦʜʝʣʠ ʩ ʜʦʧʦʣʥʠʪʝʣʴ-
ʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʪʠʧʘ (4.17).  

ʊʝʧʝʨʴ, ʯʪʦʙʳ ʧʦʩʪʘʚʠʪʴ ʟʘʜʘʯʫ ʦ ʨʘʮʠʦʥʘʣʴʥʦʤ ʧʦʚʝ-
ʜʝʥʠʠ ʙʘʥʢʘ, ʩʣʝʜʫʝʪ ʦʧʨʝʜʝʣʠʪʴ ʢʨʠʪʝʨʠʡ ʚʳʙʦʨʘ ʧʣʘʥʠ-
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ʨʫʝʤʳʭ ʧʝʨʝʤʝʥʥʳʭ. ʄʳ ʠʩʧʦʣʴʟʫʝʤ ʟʜʝʩʴ ʨʝʟʫʣʴʪʘʪʳ ʥʝ-
ʜʘʚʥʦ ʨʘʟʚʠʪʦʡ ʪʝʦʨʠʠ ʨʘʚʥʦʚʝʩʠʷ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʢʘʧʠʪʘʣʦʤ 
(ʩʤ. [5, 17]). ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ ʧʦʜʭʦʜʫ ʚʝʩʴʤʘ ʫʥʠʚʝʨʩʘʣʴʥʳʤ 
ʦʧʠʩʘʥʠʝʤ ʠʥʪʝʨʝʩʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʛʝʥʪʘ ʤʦʞʥʦ ʩʯʠʪʘʪʴ 
ʩʪʨʝʤʣʝʥʠʝ ʢ ʤʘʢʩʠʤʠʟʘʮʠʠ ʩʦʙʩʪʚʝʥʥʦʡ ʢʘʧʠʪʘʣʠʟʘʮʠʠ, 
ʢʦʪʦʨʦʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʞʝʪ ʙʳʪʴ ʩʚʝʜʝʥʦ ʢ ʟʘʜʘʯʝ ʤʘʢ-
ʩʠʤʠʟʘʮʠʠ ʧʦʪʦʢʘ ʧʦʣʝʟʥʳʭ ʨʘʩʭʦʜʦʚ   (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ  

Z( )t ) ʚ ʟʘʜʘʥʥʦʡ ʚʨʝʤʝʥʥʦʡ ʧʨʦʧʦʨʮʠʠ ( )bd t : 

 

Z( ) ( )bt d t , max (5.12) 

 
ʧʦ ʧʝʨʝʤʝʥʥʳʤ (5.10) ʧʨʠ ʦʛʨʘʥʠʯʝʥʠʷʭ (5.2) - (5.9) ʥʘ ʥʝʢʦ-

ʪʦʨʦʤ ʠʥʪʝʨʚʘʣʝ 0,t T , ʟʘʜʘʥʥʳʭ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʟʥʘ-

ʯʝʥʠʷʭ ʬʘʟʦʚʳʭ ʧʝʨʝʤʝʥʥʳʭ S( 0)t , L( 0)t , W( 0)t 13 ʠ ʟʘʜʘʥ-

ʥʳʭ ʪʨʘʝʢʪʦʨʠʷʭ ʠʟʤʝʥʝʥʠʷ ʵʢʟʦʛʝʥʥʳʭ ʚʝʣʠʯʠʥ (5.11).  
ɼʣ ̫ʨʘʟʨʝʰʠʤʦʩʪʠ ʟʘʜʘʯʠ (5.12) ʦʛʨʘʥʠʯʝʥʠʷ (5.2) - (5.9) 

ʥʘʜʦ ʜʦʧʦʣʥʠʪʴ ʪʝʨʤʠʥʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ, ʢʦʪʦʨʳʝ, ʢʘʢ ʧʦ-
ʢʘʟʘʥʦ ʚ [17], ʝʩʪʝʩʪʚʝʥʥʦ ʟʘʜʘʚʘʪʴ ʢʘʢ ʫʩʣʦʚʠʷ ʨʦʩʪʘ ʥʝʢʦʪʦ-
ʨʦʡ ʣʠʥʝʡʥʦʡ ʬʦʨʤʳ ʬʘʟʦʚʳʭ ʧʝʨʝʤʝʥʥʳʭ 

 

( )( )aL t0 ( )L t0 ( )aS t0 ( )S t0 ( )W t0 e
( )( )T t0

( )aL T ( )L T ( )aS T ( )S T ( )W T   (5.13) 
 
ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʪʦʨʦʡ ʫʪʦʯʥʷʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʝʰʝʥʠʷ ʟʘ-
ʜʘʯʠ.  

ʄʳ ʥʝ ʦʩʪʘʥʘʚʣʠʚʘʝʤʩʷ ʧʦʜʨʦʙʥʦ ʥʘ ʵʪʠʭ ʜʝʪʘʣʷʭ, ʧʦ-
ʩʢʦʣʴʢʫ ʚ ʩʠʣʫ ʫʧʦʤʷʥʫʪʦʛʦ ʚʳʰʝ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʩʚʦʡʩʪʚʘ, 
ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʧʦʜʨʦʙʥʦ ʦʙʩʫʞʜʘʪʴʩʷ ʚ ʨʘʟʜ. 5.4, ʧʨʠ 

0 lT t  ʚʳʙʦʨ ʛʨʘʥʠʮ ʠʥʪʝʨʚʘʣʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʚʠʜ 

ʪʝʨʤʠʥʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʥʝ ʚʣʠʷʶʪ ʥʘ ʚʠʜ ʨʝʰʝʥʠʷ ʥʘ 

                                                 
13

 ʇʨʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʦʜʝʣʠ ʚ ʢʘʯʝʩʪʚʝ 0t  ʩʣʝʜʫʝʪ ʚʳʙʠʨʘʪʴ ʤʦʤʝʥʪ 

ʥʘʯʘʣʘ ʥʘʙʣʶʜʝʥʠʡ, ʚ ʢʘʯʝʩʪʚʝ T   ï  ʢʦʥʝʮ ʧʨʦʛʥʦʟʠʨʫʝʤʦʛʦ ʧʝʨʠʦʜʘ. 
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ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʪʨʘʝʢʪʦʨʠʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʥʝʙʦʣʴʰʦʛʦ 
ʢʦʥʝʯʥʦʛʦ ʫʯʘʩʪʢʘ. 

 

5.3 ʋʩʣʦʚʠʷ ʦʧʪʠʤʘʣʴʥʦʩʪʠ 

ɿʘʜʘʯʘ (5.12) ʧʨʠ ʦʛʨʘʥʠʯʝʥʠʷʭ (5.2) - (5.9), (5.13) ʦʪʥʦ-
ʩʠʪʩʷ ʢ ʚʝʩʴʤʘ ʪʨʫʜʥʦʤʫ ʢʣʘʩʩʫ ʟʘʜʘʯ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝ-
ʥʠʷ. ʕʪʦ ʣʠʥʝʡʥʘʷ ʥʝʘʚʪʦʥʦʤʥʘʷ  ʟʘʜʘʯʘ ʩʦ ʩʤʝʰʘʥʥʳʤʠ ʦʛ-
ʨʘʥʠʯʝʥʠʷʤʠ. ɸʥʘʣʠʪʠʯʝʩʢʠ ʜʦ ʢʦʥʮʘ ʦʥʘ ʨʝʰʝʥʘ ʙʳʪʴ, ʢʦ-
ʥʝʯʥʦ, ʥʝ ʤʦʞʝʪ. ʏʠʩʣʝʥʥʦʝ ʨʝʰʝʥʠʝ ʥʝʘʚʪʦʥʦʤʥʦʡ ʟʘʜʘʯʠ 
ʚʥʝ ʧʦʣʥʦʡ ʤʦʜʝʣʠ ʨʘʚʥʦʚʝʩʠʷ ʥʝ ʦʯʝʥʴ ʠʥʬʦʨʤʘʪʠʚʥʦ ʠ 
ʦʯʝʥʴ ʪʨʫʜʦʝʤʢʦ. ʆʜʥʘʢʦ ʢʣʘʩʩ ʟʘʜʘʯ, ʧʦʜʦʙʥʳʭ ʟʘʜʘʯʝ (5.2) - 
(5.9), (5.13), ʢʘʢ ʩ ʬʦʨʤʘʣʴʥʦʡ, ʪʘʢ ʠ ʩ ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ ʪʦʯʢʠ 
ʟʨʝʥʠʷ ʙʳʣ ʠʟʫʯʝʥ ʚ [5, 17]. ɹʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʯʘʩʪʠʯʥʦ ʘʚ-
ʪʦʤʘʪʠʟʠʨʦʚʘʥʘ ʚ ʩʠʩʪʝʤʝ ʕʂʆʄʆɼ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʪʘʢʠʭ ʟʘʜʘʯ.  

ʇʝʨʚʳʤ ʰʘʛʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʣʝʥʠʝ 
ʜʦʩʪʘʪʦʯʥʳʭ ʫʩʣʦʚʠʡ ʦʧʪʠʤʘʣʴʥʦʩʪʠ, ʢʘʢ ʫʩʣʦʚʠʡ ʩʝʜʣʦʚʦʡ 
ʪʦʯʢʠ ʬʫʥʢʮʠʦʥʘʣʘ ʃʘʛʨʘʥʞʘ, ʢʦʪʦʨʳʡ ʜʣʷ ʟʘʜʘʯʠ ʙʘʥʢʘ ʤʦ-
ʞʝʪ ʙʳʪʴ ʟʘʧʠʩʘʥ ʢʘʢ  
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(5.14) 
 
ʛʜʝ , , , , ,( )t ( )t 0 ( )t 0 ( )t 0 ( )t 0 ( )t  ï 

ʜʚʦʡʩʪʚʝʥʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʛʨʘʥʠʯʝʥʠʷʤ 

ʠʟ ʩʧʠʩʢʘ (5.2) - (5.9), 0 1 ï  ʜʚʦʡʩʪʚʝʥʥʘ ̫ʧʝʨʝʤʝʥʥʘ ̫ʢ 

ʪʝʨʤʠʥʘʣʴʥʦʤʫ ʦʛʨʘʥʠʯʝʥʠʁ (5.13), ʘ 0  ï ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

ʧʨʦʩʪʦ ʥʦʨʤʠʨʦʚʦʯʥʦʡ ʧʦʩʪʦʷʥʥʦʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʨʘʟʫʤ-
ʥʫʶ ʨʘʟʤʝʨʥʦʩʪʴ ʜʚʦʡʩʪʚʝʥʥʳʭ ʧʝʨʝʤʝʥʥʳʭ14. 

ʉʠʩʪʝʤʘ ʫʩʣʦʚʠʡ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʚʳʛʣʷʜʠʪ ʢʘʢ 
[ ] ( )aL T ( )L T ( )aLc T ( )Lc T ( )aS T ( )S T ( )aN T ( )N T ( )W T[

( )aL t0 ( )L t0 ( )aLc t0 ( )Lc t0 ( )aS t0 ( )S t0 ( )aN t0 ( )N t0(

( )W t0 ) e
( )( )T t0

]

           (5.15) 
[ ]( )t [ ]( )Lc t  
[ ]( )t [ ]( )N

n
t ( )N t  

[ ]( )t [ ]( )V t  
[ ]( )t [ ]( )S t ( )N t ( )L t ( )Lc t ( )

l
t ( )( )S t ( )N t  

[ ]( )t [ ]( )K t  (5.16) 

 

                                                 
14

 ɺʚʝʜʝʥʠʝ ʜʚʦʡʩʪʚʝʥʥʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʩʦʩʪʘʚʣʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʘ ʃʘʛʨʘʥ-
ʞʘ ʠ ʚʳʚʦʜ ʫʢʘʟʘʥʥʳʭ ʥʠʞʝ ʫʩʣʦʚʠʡ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʧʦ ʟʘʜʘʥʥʦʤʫ ʩʧʠʩʢʫ 
ʦʛʨʘʥʠʯʝʥʠʡ ʟʘʜʘʯʠ ʧʨʦʠʟʚʦʜʠʣʩʷ  ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʨʝʜʩʪʚʘʤʠ  ʩʠʩʪʝʤʳ 
ʕʂʆʄʆɼ, [5] , ʯʝʤ ʠ ʦʙʫʩʣʦʚʣʝʥ ʥʝʩʢʦʣʴʢʦ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʙʦʟʥʘʯʝʥʠʷ ʠ 
ʚʠʜ ʚʳʨʘʞʝʥʠʡ. 
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