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4 

 

ɺʩʪʫʧ 

 

ʄʦʜʝʣʶʚʘʥʥʷ ʻ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʽʚ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʽʥʞʝʥʝʨʥʠʭ 

ʨʦʟʨʘʭʫʥʢʽʚ ʚ ʛʽʜʨʦʛʝʦʣʦʛʽʾ. ʅʘ ʩʴʦʛʦʜʥʽ ʡʦʛʦ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʥʘʫʢʦʚʠʤ ʤʝʪʦʜʦʤ ʧʽʟʥʘʥʥʷ, 

ʚ ʤʝʞʘʭ ʷʢʦʛʦ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʪʝʦʨʽʷ ʧʦʙʫʜʦʚʠ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ ʤʦʜʝʣʝʡ ʟ ʤʝʪʦʶ 

ʚʽʜʪʚʦʨʝʥʥʷ ʥʘ ʥʠʭ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʽʚ, ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʷʚʠʱ. 

ɻʦʣʦʚʥʦʶ ʤʝʪʦʶ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʻ ʨʦʟʨʦʙʢʘ ʧʨʦʛʥʦʟʫ ʧʦʚʝʜʽʥʢʠ 

ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʦʾ ʩʠʩʪʝʤʠ ʫ ʤʘʡʙʫʪʥʴʦʤʫ. ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠʩʷ ʘʙʦ ʫ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ (ʚʣʘʩʥʝ ʧʨʦʛʥʦʟʫʚʘʥʥʷ), ʘʙʦ ʙʝʟ ʢʦʥʢʨʝʪʥʦʾ ʧʨʠʚôʷʟʢʠ ʜʦ ʯʘʩʫ 

(ʧʝʨʝʜʙʘʯʝʥʥʷ).  

ɺʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʦʨʽʾ ʪʘ ʥʘʢʦʧʠʯʝʥʥʷ ʜʦʩʚʽʜʫ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʘʪʝʤʘʪʠʢʦ-ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʴ, ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʽ ʩʫʯʘʩʥʠʭ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʘ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʨʽʰʝʥʥʷ ʘʢʪʫʘʣʴʥʠʭ ʝʢʦʛʝʦʣʦʛʽʯʥʠʭ 

ʟʘʜʘʯ ʧʨʠʚʝʣʠ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʜʦ ʷʢʽʩʥʦ ʥʦʚʦʛʦ ʨʽʚʥʷ ʨʦʟʚʠʪʢʫ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ.  

ʋ ʧʨʘʢʪʠʢʫʤʽ ʥʘʚʝʜʝʥʽ ʢʦʨʦʪʢʽ ʪʝʦʨʝʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ ʪʘ ʚʠʢʣʘʜʝʥʽ ʧʨʠʢʣʘʜʠ ʨʦʟʚôʷʟʘʥʥʷ 

ʥʘʚʯʘʣʴʥʠʭ ʧʨʘʢʪʠʯʥʠʭ ʟʘʜʘʯ, ʷʢʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʫ ʩʪʫʜʝʥʪʽʚ ʥʘʚʠʢʽʚ 

ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʟ ʧʨʦʛʨʘʤʥʠʤʠ ʟʘʩʦʙʘʤʠ, ʱʦ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʪʘ 

ʨʝʘʣʽʟʘʮʽʾ ʩʪʘʪʠʩʪʠʯʥʠʭ, ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʽ ʜʝʪʝʨʤʽʥʦʚʘʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ 

ʤʦʜʝʣʝʡ.  

ʆʧʘʥʫʚʘʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʥʘʚʝʜʝʥʠʭ ʧʨʠʢʣʘʜʽʚ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ ʙʫʜʝ ʩʧʨʠʷʪʠ ʫʩʧʽʰʥʦʤʫ 

ʚʠʢʦʥʘʥʥʶ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʟʘʚʜʘʥʴ ʥʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʘʥʷʪʪʷʭ ʪʘ ʚ ʧʨʦʮʝʩʽ ʩʘʤʦʩʪʽʡʥʦʾ 

ʨʦʙʦʪʠ. ʇʨʘʢʪʠʢʫʤ ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʠʤ ʫ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʭ ʨʦʙʽʪ 

ʙʘʢʘʣʘʚʨʽʚ ʪʘ ʤʘʛʽʩʪʨʽʚ ʛʽʜʨʦʛʝʦʣʦʛʽʾ, ʱʦ ʤʽʩʪʷʪʴ ʝʣʝʤʝʥʪʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ, ʢʘʨʪʦʛʨʘʬʽʯʥʦʛʦ 

ʘʙʦ ʜʝʪʝʨʤʽʥʦʚʘʥʦʛʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ.  
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1 ʉʊɸʊʀʉʊʀʏʅɯ ɻɯɼʈʆɻɽʆʃʆɻɯʏʅɯ ʄʆɼɽʃɯ 

 

1.1 ʂʦʨʦʪʢʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʩʪʘʪʠʩʪʠʯʥʽ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʽ ʤʦʜʝʣʽ 

 

ʉʪʘʪʠʩʪʠʯʥʽ ʤʦʜʝʣʽ ʜʦʟʚʦʣʷʶʪʴ ʧʨʝʜʩʪʘʚʠʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʫ ʩʠʩʪʝʤʫ ʫ 

ʚʠʛʣʷʜʽ ʜʝʢʽʣʴʢʦʭ ʫʟʘʛʘʣʴʥʶʶʯʠʭ ʩʪʘʪʠʩʪʠʢ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʠʭ ʩʪʘʪʠʩʪʠʢ ʤʦʞʥʘ ʨʦʙʠʪʠ 

ʚʠʩʥʦʚʢʠ ʧʨʦ ʩʪʘʥ ʪʘ ʧʦʚʝʜʽʥʢʫ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʦʾ ʩʠʩʪʝʤʠ ʟ ʧʝʚʥʦʶ ʽʤʦʚʽʨʥʽʩʪʶ.   

ʉʪʘʪʠʩʪʠʯʥʽ ʤʦʜʝʣʽ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʙʘʛʘʪʴʦʭ ʧʨʘʢʪʠʯʥʠʭ 

ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ ʟʘʜʘʯ, ʟʦʢʨʝʤʘ ʧʨʠ ʪʠʧʽʟʘʮʽʾ ʘʙʦ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʟʘ ʾʭ ʭʽʤʽʯʥʠʤ 

ʩʢʣʘʜʦʤ, ʚʩʪʘʥʦʚʣʝʥʥʽ ʪʝʥʜʝʥʮʽʡ ʪʘ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʟʤʽʥʠ ʨʝʞʠʤʫ ʧʽʜʟʝʤʥʠʭ ʚʦʜ, ʧʨʠ 

ʦʮʽʥʮʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭ ʟʘʧʘʩʽʚ ʪʘ ʨʝʩʫʨʩʽʚ.  ʐʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʚ ʛʽʜʨʦʛʝʦʣʦʛʽʾ ʦʙʫʤʦʚʣʝʥʦ ʪʘʢʠʤʠ ʧʨʠʯʠʥʘʤʠ: 

1) ʩʢʣʘʜʥʽʩʪʴ ʟʘʜʘʯ, ʷʢʽ ʚʠʨʽʰʫʻ ʛʽʜʨʦʛʝʦʣʦʛʽʷ, ʦʩʦʙʣʠʚʦ ʚ ʟʚôʷʟʢʫ ʟ ʘʥʪʨʦʧʦʛʝʥʥʠʤ 

ʚʧʣʠʚʦʤ; 

2) ʩʫʢʫʧʥʝ ʘʥʪʨʦʧʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʽʜʟʝʤʥʽ ʚʦʜʠ ʥʘʡʯʘʩʪʽʰʝ ʤʘʻ ʽʤʦʚʽʨʥʽʩʥʠʡ 
ʭʘʨʘʢʪʝʨ; 

3) ʦʙôʻʢʪʠʚʥʦ ʽʩʥʫʻ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʜʝʬʽʮʠʪ ʧʨʠ ʨʦʟʚôʷʟʘʥʥʽ ʧʨʘʢʪʠʯʥʠʭ ʟʘʜʘʯ; 

4) ʟʨʦʩʪʘʥʥʷ ʚʘʨʪʦʩʪʽ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ ʨʦʙʽʪ.  

ʆʙʦʚôʷʟʢʦʚʠʤʠ ʧʦʯʘʪʢʦʚʠʤʠ ʧʦʩʣʽʜʦʚʥʠʤʠ ʝʪʘʧʘʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦʾ ʤʦʜʝʣʽ ʻ 

ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʪʘ ʛʨʫʧʫʚʘʥʥʷ ʜʘʥʠʭ, ʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʚʠʙʽʨʢʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʪʘ 

ʧʝʨʝʚʽʨʢʘ ʛʽʧʦʪʝʟʠ ʧʨʦ ʨʦʟʧʦʜʽʣ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ. 

 

1.2 ʋʧʦʨʷʜʢʫʚʘʥʥʷ ʪʘ ʛʨʫʧʫʚʘʥʥʷ ʜʘʥʠʭ 

 

ʇʨʠ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʽʜʙʠʨʘʻʪʴʩʷ ʧʝʚʥʘ ʢʽʣʴʢʽʩʪʴ ʜʘʥʠʭ (ʩʧʦʩʪʝʨʝʞʝʥʴ), 

ʷʢʘ ʤʘʻ ʥʘʟʚʫ ʚʠʙʽʨʢʦʚʦʾ ʩʫʢʫʧʥʦʩʪʽ (ʚʠʙʽʨʢʠ). ɸʥʘʣʽʟʫʶʯʠ ʚʠʙʽʨʢʫ, ʨʦʙʣʷʪʴ ʚʠʩʥʦʚʢʠ ʧʨʦ 

ʦʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʴ (ʛʝʥʝʨʘʣʴʥʫ ʩʫʢʫʧʥʽʩʪʴ). ɺʠʙʽʨʢʦʚʘ ʩʫʢʫʧʥʽʩʪʴ, ʷʢʘ ʟʘʧʠʩʘʥʘ ʫ ʪʽʡ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʚ ʷʢʽʡ ʦʪʨʠʤʘʥʘ, ʷʚʣʷʻ ʩʦʙʦʶ ʧʝʨʚʽʩʥʫ ʽʥʬʦʨʤʘʮʽʶ (ʥʝʫʧʦʨʷʜʢʦʚʘʥʫ 

ʚʠʙʽʨʢʫ). 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʥʝʫʧʦʨʷʜʢʦʚʘʥʫ ʚʠʙʽʨʢʫ (ʨʠʩ. 1.1, ʽʥʬʦʨʤʘʮʽʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ Microsoft 

Excel 2010), ʚʠʟʥʘʯʘʶʪʴ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʷʚʠʱʘ (ʘʙʦ ʦʙôʻʢʪʫ), ʱʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ. ɼʣʷ ʮʴʦʛʦ 

ʩʧʦʯʘʪʢʫ ʚʠʙʽʨʢʫ  ʫʧʦʨʷʜʢʦʚʫʶʪʴ, ʪʦʙʪʦ ʨʦʟʤʽʱʫʶʪʴ ʯʠʩʣʦʚʽ ʜʘʥʽ ʚ ʧʝʚʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. 

ʅʘʡʯʘʩʪʽʰʝ ʜʘʥʽ ʨʦʟʤʽʱʫʶʪʴ ʫ ʧʦʨʷʜʢʫ ʟʨʦʩʪʘʥʥʷ.  

 
 

ʈʠʩ. 1.1 ʅʝʚʧʦʨʷʜʢʦʚʘʥʘ ʚʠʙʽʨʢʘ 
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ʋʧʦʨʷʜʢʫʚʘʥʥʷ ʚʠʙʽʨʢʠ ʤʦʞʥʘ ʟʜʽʡʩʥʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʠʭ ʢʦʤʘʥʜ Microsoft 

Excel 2010 (ʨʠʩ. 1.2). 

 
 

ʈʠʩ. 1.2 ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʘʥʜ Microsoft Excel 2010 ʜʣʷ ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʚʠʙʽʨʢʠ 

 

ɺʧʦʨʷʜʢʦʚʘʥʘ ʚʠʙʽʨʢʘ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1.3. 

  

 
 

ʈʠʩ. 1.3 ɺʧʦʨʷʜʢʦʚʘʥʘ ʚʠʙʽʨʢʘ 

 

ʗʢʱʦ ʚʠʙʽʨʢʘ ʜʦʩʠʪʴ ʚʝʣʠʢʘ, ʯʠʩʣʦʚʽ ʜʘʥʽ ʦʙôʻʜʥʫʶʪʴ ʚ ʛʨʫʧʠ. ʎʽ ʛʨʫʧʠ ʧʦʚʠʥʥʽ 

ʨʦʟʨʽʟʥʷʪʠʩʴ ʥʘ ʧʝʚʥʫ ʚʝʣʠʯʠʥʫ (ʽʥʪʝʨʚʘʣ). ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʚʝʣʠʯʠʥʠ ʪʘʢʦʛʦ 

ʽʥʪʝʨʚʘʣʫ d  ʟʘʩʪʦʩʦʚʫʶʪʴ ʬʦʨʤʫʣʫ ʉʪʝʨʜʞʝʩʘ: 

 

N

XX
d

2

minmax

log1+

-
=                   (1.1) 

 

ʜʝ maxX ʽ minX  - ʚʽʜʧʦʚʽʜʥʦ ʤʘʢʩʠʤʘʣʴʥʝ ʽ ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʚʠʙʽʨʢʠ; 

      N  -  ʢʽʣʴʢʽʩʪʴ ʟʥʘʯʝʥʴ (ʦʙôʻʤ) ʚʠʙʽʨʢʠ. 

 

ɺʝʣʠʯʠʥʘ ( )minmax XX -  ʤʘʻ ʥʘʟʚʫ ʨʦʟʤʘʭʫ ʚʠʙʽʨʢʠ.  

ʋ ʜʘʥʦʤʫ ʧʨʠʢʣʘʜʽ ὢ  = 33,3,  ὢ  = 1,4,  ὔ = 24.  ʊʦʤʫ Ὠ = 5,71. ʈʦʟʨʘʭʫʥʦʢ ʚʠʢʦʥʘʥʦ 

ʟʘ ʜʦʧʦʤʦʛʦʶ Microsoft Excel 2010 (ʨʠʩ. 1.4).  
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ʈʠʩ. 1.4 ɺʠʟʥʘʯʝʥʥʷ ʽʥʪʝʨʚʘʣʫ  

 

ʏʠʩʣʦ ʟʥʘʯʝʥʴ ʚ ʚʠʙʦʨʮʽ, ʷʢʝ ʚʢʣʶʯʝʥʝ ʚ ʽʥʪʝʨʚʘʣ, ʤʘʻ ʥʘʟʚʫ çʯʘʩʪʦʪʘ ʽʥʪʝʨʚʘʣʫè ()in . 

ʏʠʩʣʦ, ʷʢʝ ʚʢʘʟʫʻ ʥʘ ʜʦʣʶ ʯʘʩʪʦʪʠ ʽʥʪʝʨʚʘʣʫ ʚ ʚʠʙʦʨʮʽ ö
÷

õ
æ
ç

å
=

N

n
v i , ʤʘʻ ʥʘʟʚʫ ʚʽʜʥʦʩʥʦʾ 

ʯʘʩʪʦʪʠ (ʘʙʦ ʯʘʩʪʦʩʪʽ).  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʯʘʩʪʦʪ ʽʥʪʝʨʚʘʣʫ ʩʧʦʯʘʪʢʫ ʨʦʟʨʘʭʦʚʫʶʪʴ ʤʝʞʽ ʽʥʪʝʨʚʘʣʽʚ, ʧʦʪʽʤ ï ʚʣʘʩʥʝ 

ʯʘʩʪʦʪʠ (ʢʽʣʴʢʽʩʪʴ ʟʥʘʯʝʥʴ, ʱʦ ʚʭʦʜʠʪʴ ʫ ʢʦʞʥʠʡ ʟ ʽʥʪʝʨʚʘʣʽʚ (ʨʠʩ. 1.5).  

 

 
 

ʈʠʩ. 1.5 ɺʠʟʥʘʯʝʥʥʷ ʯʘʩʪʦʪ 

 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʠʭ ʯʘʩʪʦʪ ʩʣʽʜ ʧʦʜʽʣʠʪʠ ʯʘʩʪʦʪʠ ʥʘ ʢʽʣʴʢʽʩʪʴ ʟʥʘʯʝʥʴ ʫ ʚʠʙʽʨʮʽ. 

ʇʨʠ ʮʴʦʤʫ ʩʣʽʜ ʚʨʘʭʫʚʘʪʠ, ʱʦ ʚ ʢʦʞʥʦʤʫ ʟ ʽʥʪʝʨʚʘʣʽʚ ʢʽʣʴʢʽʩʪʴ ʟʥʘʯʝʥʴ (ʯʘʩʪʦʪʘ) ʥʝ 

ʧʦʚʠʥʥʘ ʙʫʪʠ ʤʝʥʰʘ ʥʽʞ ʧôʷʪʴ. ʗʢʱʦ ʢʽʣʴʢʽʩʪʴ ʤʝʥʰʘ, ʯʘʩʪʦʪʠ ʢʦʨʝʛʫʶʪʴ: ʦʙôʻʜʥʫʶʪʴ 

ʽʥʪʝʨʚʘʣʠ (ʧʨʠʻʜʥʫʶʪʴ ʜʦ ʽʥʪʝʨʚʘʣʫ ʟ ʙʽʣʴʰʦʶ ʯʘʩʪʦʪʦʶ). ʈʝʟʫʣʴʪʘʪ ʥʘʚʝʜʝʥʠʡ ʥʘ ʨʠʩ.1.6. 
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ʈʠʩ. 1.6 ɺʠʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʠʭ ʯʘʩʪʦʪ 

  

ɸʥʘʣʽʟʫʶʯʠ ʫʧʦʨʷʜʢʦʚʘʥʫ ʪʘ ʟʛʨʫʧʦʚʘʥʫ ʚʠʙʽʨʢʫ, ʣʝʛʰʝ ʚʠʟʥʘʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʷʚʠʱʘ 

ʘʙʦ ʦʙôʻʢʪʫ, ʱʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ. ʋ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʷʚʠʱʝ ʷʚʣʷʻ ʩʦʙʦʶ ʚʠʙʽʨʢʦʚʠʡ ʨʦʟʧʦʜʽʣ 

ʯʘʩʪʦʪ ʘʙʦ ʚʽʜʥʦʩʥʠʭ ʯʘʩʪʦʪ.  

 

1.3 ɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʚʠʙʽʨʢʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ 

               

ɯʩʥʫʶʪʴ ʥʘʩʪʫʧʥʽ ʚʠʜʠ ʛʨʘʬʽʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʚʠʙʽʨʢʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ: ʛʽʩʪʦʛʨʘʤʘ, 

ʧʦʣʽʛʦʥ, ʢʫʤʫʣʷʪʠʚʥʘ ʢʨʠʚʘ, ʦʛʽʚʘ. ʅʘʡʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴ ʛʽʩʪʦʛʨʘʤʫ. 

ʇʨʠ ʧʦʙʫʜʦʚʽ ʛʽʩʪʦʛʨʘʤʠ ʧʦ ʦʩʽ ʘʙʩʮʠʩ ʚʽʜʢʣʘʜʘʶʪʴ ʚʽʜʨʽʟʢʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʽʥʪʝʨʚʘʣʘʤ ʚʠʙʽʨʢʠ. ʇʦʪʽʤ ʥʘ ʙʘʟʽ ʮʠʭ ʚʽʜʨʽʟʢʽʚ ʙʫʜʫʶʪʴ ʧʨʷʤʦʢʫʪʥʠʢʠ, ʚʠʩʦʪʠ ʷʢʠʭ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʽʜʥʦʩʥʠʤ ʯʘʩʪʦʪʘʤ ʚʽʜʧʦʚʽʜʥʠʭ ʽʥʪʝʨʚʘʣʽʚ.  

ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ Microsoft Excel 2010 ʩʧʦʯʘʪʢʫ ʜʦʮʽʣʴʥʦ ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ 

ʩʬʦʨʤʫʚʘʪʠ ʚʭʽʜʥʽ ʜʘʥʽ (ʨʠʩ. 1.7).   

 
 

ʈʠʩ. 1.7 ʌʦʨʤʫʚʘʥʥʷ ʜʘʥʠʭ ʜʣʷ ʧʦʙʫʜʦʚʠ ʛʽʩʪʦʛʨʘʤʠ 
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ʇʦʪʽʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʘʥʜ çɺʩʪʘʚʢʘè, çɻʠʩʪʦʛʨʘʤʤʘè ʤʦʞʥʘ ʧʝʨʝʡʪʠ ʜʦ ʧʦʙʫʜʦʚʠ 

ʛʽʩʪʦʛʨʘʤʠ. ʈʝʟʫʣʴʪʘʪ ʧʦʢʘʟʘʥʠʡ ʥʘ ʨʠʩ. 1.8.  

 

 
 

ʈʠʩ. 1.8 ʇʦʙʫʜʦʚʘ ʛʽʩʪʦʛʨʘʤʠ 

 

1.4 ʇʝʨʝʚʽʨʢʘ ʛʽʧʦʪʝʟʠ ʧʨʦ ʥʦʨʤʘʣʴʥʽʩʪʴ (ʣʦʛʥʦʨʤʘʣʴʥʽʩʪʴ) ʨʦʟʧʦʜʽʣʫ ʚʠʧʘʜʢʦʚʦʾ 

ʚʝʣʠʯʠʥʠ 

 

ɯʩʥʫʻ ʜʝʢʽʣʴʢʘ ʩʧʦʩʦʙʽʚ ʧʝʨʝʚʽʨʢʠ ʛʽʧʦʪʝʟʠ ʧʨʦ ʥʦʨʤʘʣʴʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ. ʅʘʡʙʽʣʴʰ 

ʧʨʦʩʪʠʡ ʟ ʥʠʭ  ʤʘʻ ʥʘʟʚʫ çʧʨʘʚʠʣʦ ʪʨʴʦʭ ʩʠʛʤè. 

ʇʨʠ ʨʝʘʣʽʟʘʮʽʾ ʪʘʢʦʛʦ ʩʧʦʩʦʙʫ ʦʙʯʠʩʣʶʶʪʴ ʥʘʩʪʫʧʥʽ ʚʝʣʠʯʠʥʠ. 

 

1. ʉʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʩʝʨX  : 

N

Xi

X

N

i
ʩʝʨ

ä
== 1              (1.2) 

 

ʜʝ  iX  -  ̔ -ʪʝ ʟʥʘʯʝʥʥʷ ʚʠʙʽʨʢʠ;  

     N - ʢʽʣʴʢʽʩʪʴ ʟʥʘʯʝʥʴ ʚʠʙʽʨʢʠ. 

 

 

2. ɺʠʙʽʨʢʦʚʝ ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ s : 

 

( )ä
=

-
-

=
N

i

ʩʝʨi XX
N 11

1
s                (1.3) 

 

3. ʂʦʝʬʽʮʽʻʥʪ ʘʩʠʤʝʪʨʽʾ A  : 

 

( )
3

1

3

sÖ

-

=
ä
=

N

XX

A

N

i

ʩʝʨi

                 (1.4) 
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4. ʂʦʝʬʽʮʽʻʥʪ ʝʢʩʮʝʩʫ E  : 

                   

( )
3

4

1

4

-
Ö

-

=
ä
=

sN

XX

E

N

i

ʩʝʨi

              (1.5) 

 

5. ʉʪʘʥʜʘʨʪʥʽ ʚʽʜʭʠʣʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʘʩʠʤʝʪʨʽʾ ʽ ʝʢʩʮʝʩʫ As , Es  : 

 

N
A

6
=s  

                                                                   (1.6) 

N
E

24
=s  

 

ʆʟʥʘʢʦʶ ʥʦʨʤʘʣʴʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʪʝʦʨʝʪʠʯʥʦ ʻ ʜʦʪʨʠʤʘʥʥʷ ʫʤʦʚʠ: 

 

í
ì
ë

=

=

0

,0

E

A
                            (1.7) 

 

ʆʜʥʘʢ ʟʥʘʯʝʥʥʷ A  ʽ E, ʱʦ ʨʦʟʨʘʭʦʚʘʥʽ ʧʦ ʜʘʥʠʤ ʚʠʙʽʨʢʠ, ʤʘʡʞʝ ʟʘʚʞʜʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʚʽʜ ʟʥʘʯʝʥʴ ʚʽʜʧʦʚʽʜʥʦʾ ʛʝʥʝʨʘʣʴʥʦʾ ʩʫʢʫʧʥʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ ʧʦʭʠʙʢʠ ʚʠʙʽʨʢʠ. ʊʦʙʪʦ, ʷʢʱʦ ʫ 

ʛʝʥʝʨʘʣʴʥʽʡ ʩʫʢʫʧʥʦʩʪʽ 0=A  ʽ 0=E , ʪʦ ʚʠʙʽʨʢʦʚʽ ʟʥʘʯʝʥʥʷ A  ʽ E  (ʟʥʘʯʝʥʥʷ A  ʽ E, ʷʢʽ 

ʦʪʨʠʤʘʥʽ ʧʦ ʤʥʦʞʠʥʽ ʚʠʙʽʨʦʢ ʟ ʛʝʥʝʨʘʣʴʥʦʾ ʩʫʢʫʧʥʦʩʪʽ) ʙʫʜʫʪʴ ʷʚʣʷʪʠ ʩʦʙʦʶ ʜʝʷʢʽ 

ʩʫʢʫʧʥʦʩʪʽ. ʎʽ ʩʫʢʫʧʥʦʩʪʽ ʙʫʜʫʪʴ ʨʦʟʧʦʜʽʣʝʥʽ ʤʘʡʞʝ ʥʦʨʤʘʣʴʥʦ ʽʟ ʩʪʘʥʜʘʨʪʥʠʤʠ 

ʚʽʜʭʠʣʝʥʥʷʤʠ As  ʽ Es , ʪʦʙʪʦ 99,73% ʚʠʙʽʨʢʦʚʠʭ ʟʥʘʯʝʥʴ A  ʽ E  ʙʫʜʫʪʴ ʟʥʘʭʦʜʠʪʠʩʴ ʚ 

ʽʥʪʝʨʚʘʣʘʭ: 

 

,33 AA A ss Ö+<<Ö-
  

                                                           (1.8) 

EE E ss Ö+<<Ö- 33
 

 

ʆʪʞʝ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʦʟʥʘʢʦʶ ʥʦʨʤʘʣʴʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʻ 

ʜʦʪʨʠʤʘʥʥʷ ʪʘʢʦʾ ʫʤʦʚʠ: 

 

îí

î
ì
ë

Ö<

Ö<

E

A

E

A

s

s

3

,3
                      (1.9) 

 

ɺʩʝ ʥʘʚʝʜʝʥʝ ʚʠʱʝ ʻ ʩʧʨʘʚʝʜʣʠʚʠʤ, ʢʦʣʠ ʦʙôʻʤ ʚʠʙʽʨʢʦʚʦʾ ʩʫʢʫʧʥʦʩʪʽ ʜʦʩʠʪʴ ʚʝʣʠʢʠʡ. 

ʗʢʱʦ ʢʽʣʴʢʽʩʪʴ ʜʘʥʠʭ ʥʝʚʝʣʠʢʘ ( )50<N , ʜʦʮʽʣʴʥʦ ʟʘʤʽʩʪʴ EAEA ss ,,,  ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ 

ʥʝʟʤʽʱʝʥʽ ʦʮʽʥʢʠ EHAHHH EA ss ,,, , ʘ ʩʘʤʝ : 

 

( )
A

N

NN
AH Ö

-

-Ö
=

2

1
                                   (1.10) 
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( )( ) ù
ú

ø
é
ê

è

+
+Ö

-Ö-

-
=

1

6

32

12

N
E

NN

N
EH               (1.11) 

3

6

+
=

N
AHs                                            (1.12) 

 

5

24

+
=

N
EHs                                          (1.13) 

 

ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʛʽʧʦʪʝʟʠ ʧʨʦ ʣʦʛʥʦʨʤʘʣʴʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʣʦʛʘʨʠʬʤʠ 

ʟʥʘʯʝʥʴ ʚʠʙʽʨʢʠ, ʟʘʣʠʰʘʶʯʠ ʚʣʘʩʥʝ ʧʨʦʮʝʜʫʨʫ ʧʝʨʝʚʽʨʢʠ ʙʝʟ ʟʤʽʥ. 

ʈʦʟʨʘʭʫʚʘʪʠ ʦʩʥʦʚʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʙʽʨʢʠ ʪʘ ʧʝʨʝʚʽʨʠʪʠ ʛʽʧʦʪʝʟʫ ʧʨʦ 

ʥʦʨʤʘʣʴʥʽʩʪʴ (ʣʦʛʥʦʨʤʘʣʴʥʽʩʪʴ) ʚʠʙʽʨʢʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʤʦʞʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ Microsoft 

Excel 10. ʉʧʦʯʘʪʢʫ ʦʙʠʨʘʻʪʴʩʷ ʢʦʤʘʥʜʘ çʆʧʠʩʘʪʝʣʴʥʘʷ ʩʪʘʪʠʩʪʠʢʘè, ʰʣʷʭ ʜʦ ʢʦʤʘʥʜʠ - 

çɼʘʥʥʳʝè - çɸʥʘʣʠʟ ʜʘʥʥʳʭè - çʆʧʠʩʘʪʝʣʴʥʘʷ ʩʪʘʪʠʩʪʠʢʘè (ʨʠʩ. 1.9). 

 

 
 

ʈʠʩ. 1.9 ʐʣʷʭ ʜʦ ʢʦʤʘʥʜʠ çʆʧʠʩʘʪʝʣʴʥʘʷ ʩʪʘʪʠʩʪʠʢʘè  

 

ʇʦʪʽʤ ʟʘʜʘʶʪʴʩʷ ʧʘʨʘʤʝʪʨʠ ʢʦʤʘʥʜʠ çʆʧʠʩʘʪʝʣʴʥʘʷ ʩʪʘʪʠʩʪʠʢʘè (ʨʠʩ. 1.10) ʪʘ 

ʚʠʢʦʥʫʻʪʴʩʷ ʨʦʟʨʘʭʫʥʦʢ, ʨʝʟʫʣʴʪʘʪʠ ʷʢʦʛʦ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 1.11.  
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ʈʠʩ. 1.10 ɺʚʝʜʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʢʦʤʘʥʜʠ çʆʧʠʩʘʪʝʣʴʥʘʷ ʩʪʘʪʠʩʪʠʢʘè 

  

 

ʈʠʩ. 1.11 ʈʝʟʫʣʴʪʘʪʠ ʚʠʢʦʥʘʥʥʷ ʢʦʤʘʥʜʠ çʆʧʠʩʘʪʝʣʴʥʘʷ ʩʪʘʪʠʩʪʠʢʘè 

ʋ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʦʩʥʦʚʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʙʽʨʢʠ ʥʘʩʪʫʧʥʽ: ʩʝʨʝʜʥʻ 

ʘʨʠʬʤʝʪʠʯʥʝ 10,445; ʚʠʙʽʨʢʦʚʝ ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ 6,969; ʢʦʝʬʽʮʽʻʥʪ ʘʩʠʤʝʪʨʽʾ 1,733; 

ʢʦʝʬʽʮʽʻʥʪ ʝʢʩʮʝʩʫ 3,904.  

ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʛʽʧʦʪʝʟʠ ʧʨʦ ʥʦʨʤʘʣʴʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʟʘ ʧʨʘʚʠʣʦʤ çʪʨʴʦʭ ʩʠʛʤè 

ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʩʪʘʥʜʘʨʪʥʽ ʚʽʜʭʠʣʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʘʩʠʤʝʪʨʽʾ ʽ ʝʢʩʮʝʩʫ ʪʘ ʾʭ ʧʦʪʨʽʡʥʽ 

ʟʥʘʯʝʥʥʷ (ʨʠʩ. 1.12).  
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ʈʠʩ. 1.12 ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʧʦʪʨʽʡʥʠʭ ʚʽʜʭʠʣʝʥʴ ʢʦʝʬʽʮʽʻʥʪʽʚ ʘʩʠʤʝʪʨʽʾ ʽ ʝʢʩʮʝʩʫ 

ʆʪʞʝ, ʢʦʝʬʽʮʽʻʥʪʠ ʘʩʠʤʝʪʨʽʾ ʪʘ ʝʢʩʮʝʩʫ ʙʽʣʴʰʽ ʥʽʞ ʾʭʥʽ ʧʦʪʨʽʡʥʽ ʚʽʜʭʠʣʝʥʥʷ, ʪʦʤʫ 

ʛʽʧʦʪʝʟʘ ʧʨʦ ʥʦʨʤʘʣʴʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʚʽʜʭʠʣʷʻʪʴʩʷ.  

ɸʣʝ ʯʠʩʣʦ ʟʥʘʯʝʥʴ ʫ ʚʠʙʽʨʮʽ ʤʝʥʰʝ 50, ʪʦʤʫ ʜʦʮʽʣʴʥʦ ʨʦʟʨʘʭʫʚʘʪʠ ʥʝʟʤʽʱʝʥʽ ʦʮʽʥʢʠ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʘʩʠʤʝʪʨʽʾ, ʝʢʩʮʝʩʫ ʪʘ ʾʭʥʽʭ ʧʦʪʨʽʡʥʠʭ ʚʽʜʭʠʣʝʥʴ (ʨʠʩ. 1.13).  

 

 

ʈʠʩ. 1.13 ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʥʝʟʤʽʱʝʥʠʭ ʦʮʽʥʦʢ ʢʦʝʬʽʮʽʻʥʪʽʚ ʘʩʠʤʝʪʨʽʾ, ʝʢʩʮʝʩʫ ʪʘ 

ʾʭʥʽʭ ʧʦʪʨʽʡʥʠʭ ʚʽʜʭʠʣʝʥʴ 

ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʝʟʤʽʱʝʥʽ ʦʮʽʥʢʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʘʩʠʤʝʪʨʽʾ ʪʘ ʝʢʩʮʝʩʫ ʪʘʢʦʞ ʙʽʣʴʰʽ ʥʽʞ 

ʾʭʥʽ ʧʦʪʨʽʡʥʽ ʚʽʜʭʠʣʝʥʥʷ, ʪʦʤʫ ʛʽʧʦʪʝʟʫ ʧʨʦ ʥʦʨʤʘʣʴʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʩʣʽʜ ʚʽʜʭʠʣʠʪʠ.  
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2 ʂɸʈʊʆɻʈɸʌɯʏʅɯ ɻɯɼʈʆɻɽʆʃʆɻɯʏʅɯ ʄʆɼɽʃɯ  

 

2.1 ʂʦʨʦʪʢʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʢʘʨʪʦʛʨʘʬʽʯʥʽ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʽ ʤʦʜʝʣʽ 

 

ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʩʧʦʩʦʙʦʤ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʤʦʜʝʣʝʡ ʚ ʛʽʜʨʦʛʝʦʣʦʛʽʾ ʻ ʛʨʘʬʽʯʥʠʡ 

ʩʧʦʩʽʙ. ʊʦʙʪʦ, ʨʝʟʫʣʴʪʘʪʠ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚʪʽʣʶʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʽʢʽʚ 

(ʨʦʟʨʽʟʽʚ, ʜʽʘʛʨʘʤ, ʢʘʨʪ ʽ ʪ.ʜ.). ʂʨʽʤ ʪʦʛʦ, ʛʨʘʬʽʯʥʠʡ ʤʘʪʝʨʽʘʣ ʻ ʚʠʭʽʜʥʠʤ ʜʣʷ ʧʦʙʫʜʦʚʠ 

ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ ʤʦʜʝʣʝʡ. ʊʘʢʠʤ ʯʠʥʦʤ, ʢʘʨʪʦʛʨʘʬʽʯʥʽ ʤʦʜʝʣʽ ʟʘʡʤʘʶʪʴ ʟʥʘʯʥʝ ʤʽʩʮʝ ʫ 

ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʦʤʫ ʤʦʜʝʣʶʚʘʥʥʽ. 

ʉʧʦʩʦʙʠ ʟʦʙʨʘʞʝʥʥʷ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʪʘ ʷʚʠʱ ʥʘ ʢʘʨʪʘʭ ʨʽʟʥʷʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʢʦʥʢʨʝʪʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʘʤʠʭ ʦʙôʻʢʪʽʚ (ʷʚʠʱ), ʭʘʨʘʢʪʝʨʫ ʾʭ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ, ʚʠʜʫ ʾʭ 

ʷʢʽʩʥʦʾ ʘʙʦ ʢʽʣʴʢʽʩʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʉʧʦʩʽʙ ʟʦʙʨʘʞʝʥʥʷ ʟʘʣʝʞʠʪʴ ʪʘʢʦʞ ʚʽʜ ʪʦʛʦ, 

ʚʽʜʥʦʩʠʪʴʩʷ ʢʘʨʪʦʛʨʘʬʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʦ ʢʦʥʢʨʝʪʥʦʾ ʪʦʯʢʠ, ʧʣʦʱʽ ʯʠ ʻ ʚʦʥʘ ʩʫʤʘʨʥʦʶ 

ʘʙʦ ʫʩʝʨʝʜʥʝʥʦʶ ʚʝʣʠʯʠʥʦʶ. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʥʘʩʪʫʧʥʽ ʩʧʦʩʦʙʠ ʟʦʙʨʘʞʝʥʥʷ: ʩʧʦʩʽʙ 

ʟʥʘʯʢʽʚ, ʩʧʦʩʽʙ ʣʦʢʘʣʽʟʦʚʘʥʠʭ ʜʽʘʛʨʘʤ, ʩʧʦʩʽʙ ʽʟʦʣʽʥʽʡ, ʩʧʦʩʽʙ ʷʢʽʩʥʦʛʦ ʬʦʥʫ, ʩʧʦʩʽʙ 

ʢʽʣʴʢʽʩʥʦʛʦ ʬʦʥʫ, ʩʧʦʩʽʙ ʘʨʝʘʣʽʚ, ʪʦʯʢʦʚʠʡ ʩʧʦʩʽʙ, ʩʧʦʩʽʙ ʣʽʥʽʡʥʠʭ ʟʥʘʢʽʚ, ʩʧʦʩʽʙ ʟʥʘʢʽʚ 

ʨʫʭʫ, ʢʘʨʪʦʜʽʘʛʨʘʤʘ, ʢʘʨʪʦʛʨʘʤʘ. ʏʘʩʪʦ ʜʣʷ ʢʘʨʪʦʛʨʘʬʽʯʥʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʷʚʠʱʘ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʧʽʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ.  

ɿ ʪʦʯʢʠ ʟʦʨʫ ʢʽʣʴʢʽʩʥʠʭ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʤ ʻ ʤʝʪʦʜ ʽʟʦʣʽʥʽʡ, ʷʢʠʡ 

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʦʧʠʩʫ ʙʝʟʧʝʨʝʨʚʥʠʭ ʧʦʚʝʨʭʦʥʴ (ʧʦʣʽʚ), ʥʘʧʨʠʢʣʘʜ ʧʦʣʽʚ 

ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʥʘʧʦʨʽʚ ʧʽʜʟʝʤʥʠʭ ʚʦʜ.  

ʈʦʟʛʣʷʥʝʤʦ ʥʘʡʙʽʣʴʰ ʚʽʜʦʤʽ ʤʝʪʦʜʠ ʽʥʪʝʨʧʦʣʷʮʽʾ ʪʘ ʘʧʨʦʢʩʠʤʘʮʽʾ ʥʘ ʚʫʟʣʠ Grid-ʩʽʪʢʠ, 

ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ ʪʘ ʽʥʰʠʭ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʧʨʠʢʣʘʜʥʠʭ 

ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʘʭ (ʫ ʧʝʨʰʫ ʯʝʨʛʫ Surfer). ɼʦ ʪʘʢʠʭ ʤʝʪʦʜʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʪʨʽʘʥʛʫʣʷʮʽʷ ʟ 

ʣʽʥʽʡʥʦʶ ʽʥʪʝʨʧʦʣʷʮʽʻʶ, ʤʝʪʦʜ ʟʚʦʨʦʪʥʠʭ ʟʚʘʞʝʥʠʭ ʚʽʜʩʪʘʥʝʡ, ʤʝʪʦʜ ʐʝʧʘʨʜʘ, ʤʝʪʦʜ 

ʧʦʚʝʨʭʥʽ ʪʨʝʥʜʘ, ʤʝʪʦʜ ʩʧʣʘʡʥʫ (ʤʝʪʦʜ ʤʽʥʽʤʘʣʴʥʦʾ ʢʨʠʚʠʟʥʠ), ʤʝʪʦʜ ʢʨʽʛʽʥʛʫ, ʤʝʪʦʜ 

ʨʘʜʽʘʣʴʥʠʭ ʙʘʟʠʩʥʠʭ ʬʫʥʢʮʽʡ.   

ʄʝʪʦʜ ʪʨʽʘʥʛʫʣʷʮʽʾ ʟ ʣʽʥʽʡʥʦʶ ʽʥʪʝʨʧʦʣʷʮʽʻʶ ʙʣʠʟʴʢʠʡ ʜʦ ʨʫʯʥʦʾ ʣʽʥʽʡʥʦʾ ʽʥʪʝʨʧʦʣʷʮʽʾ. 

ɺʭʽʜʥʽ ʪʦʯʢʠ ʟôʻʜʥʫʶʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʨʝʟʫʣʴʪʫʶʯʘ ʧʦʚʝʨʭʥʷ ʧʦʢʨʠʚʘʻʪʴʩʷ 

ʪʨʠʢʫʪʥʠʢʘʤʠ, ʧʨʠʯʦʤʫ ʞʦʜʥʘ ʽʟ ʩʪʦʨʽʥ ʪʨʠʢʫʪʥʠʢʘ ʥʝ ʧʝʨʝʪʠʥʘʻʪʴʩʷ ʩʪʦʨʦʥʘʤʠ ʽʥʰʠʭ 

ʪʨʠʢʫʪʥʠʢʽʚ. ɿʥʘʯʝʥʥʷ ʧʦʚʝʨʭʥʽ ʚ ʪʦʯʢʘʭ Grid-ʤʝʨʝʞʠ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʫʩʝʨʝʜʠʥʽ 

ʪʨʠʢʫʪʥʠʢʘ, ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʚʠʭʦʜʷʯʠ ʟ ʪʦʛʦ, ʱʦ ʚʦʥʠ ʥʘʣʝʞʘʪʴ ʧʣʦʱʠʥʽ, ʷʢʘ ʧʨʦʭʦʜʠʪʴ 

ʯʝʨʝʟ ʚʝʨʰʠʥʠ ʟʛʘʜʘʥʦʛʦ ʪʨʠʢʫʪʥʠʢʘ. ʄʝʪʦʜ ʻ ʪʦʯʥʠʤ ʫ ʪʦʤʫ ʨʦʟʫʤʽʥʥʽ, ʱʦ ʦʪʨʠʤʘʥʘ ʪʘʢʠʤ 

ʯʠʥʦʤ ʧʦʚʝʨʭʥʷ ʦʙʦʚôʷʟʢʦʚʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʫʩʽ ʚʠʭʽʜʥʽ ʪʦʯʢʠ, ʚ ʷʢʠʭ ʟʥʘʯʝʥʥʷ ʧʦʚʝʨʭʥʽ 

ʚʠʟʥʘʯʝʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʤʝʪʦʜ ʜʘʻ ʜʦʙʨʠʡ ʨʝʟʫʣʴʪʘʪ ʟʘ ʫʤʦʚʠ, ʱʦ 

ʚʭʽʜʥʽ ʪʦʯʢʠ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʢʘʨʪʽ ʨʽʚʥʦʤʽʨʥʦ, ʘ ʾʭʥʷ ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʚʠʱʫʻ 200. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʤʝʪʦʜʫ ʧʨʠ ʥʝʜʦʩʪʘʪʥʽʡ ʢʽʣʴʢʦʩʪʽ ʚʭʽʜʥʠʭ ʪʦʯʦʢ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʷʚʠ ʥʘ ʢʘʨʪʽ ʽʟʦʣʽʥʽʡ 

ʚʝʣʠʢʠʭ ʧʨʷʤʦʣʽʥʽʡʥʠʭ ʩʝʛʤʝʥʪʽʚ, ʱʦ ʷʚʥʦ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʜʽʡʩʥʦʩʪʽ.  

ʄʝʪʦʜ ʟʚʦʨʦʪʥʠʭ ʟʚʘʞʝʥʠʭ ʚʽʜʩʪʘʥʝʡ ʙʘʟʫʻʪʴʩʷ ʥʘ ʦʙʯʠʩʣʝʥʥʽ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ çʟʚʘʞʫʶʪʴʩʷè ʟʥʘʯʝʥʥʷ ʧʦʚʝʨʭʥʽ ʫ ʚʭʽʜʥʠʭ ʪʦʯʢʘʭ ʧʨʠ ʧʦʙʫʜʦʚʽ 

ʽʥʪʝʨʧʦʣʷʮʽʡʥʦʾ ʬʫʥʢʮʽʾ. ʇʦʙʫʜʦʚʘʥʘ ʬʫʥʢʮʽʷ  ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʧʦʜʘʣʴʰʦʤʫ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʫ ʟʥʘʯʝʥʴ ʧʦʚʝʨʭʥʽ ʫ ʚʫʟʣʘʭ Grid-ʩʽʪʢʠ. ɺʘʛʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʥʘʜʘʻʪʴʩʷ 

ʦʢʨʝʤʽʡ ʚʭʽʜʥʽʡ ʪʦʯʮʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʟʥʘʯʝʥʥʷ ʧʦʚʝʨʭʥʽ ʫ ʚʫʟʣʽ Grid-ʩʽʪʢʠ, ʧʨʦʧʦʨʮʽʡʥʠʡ 

ʩʪʝʧʝʥʽ ʟʚʦʨʦʪʥʦʾ ʚʽʜʩʪʘʥʽ ʚʽʜ ʚʭʽʜʥʦʾ ʪʦʯʢʠ ʜʦ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʚʫʟʣʘ Grid-ʩʽʪʢʠ. ʉʪʝʧʽʥʴ 

ʟʚʦʨʦʪʥʦʾ ʚʽʜʩʪʘʥʽ ʪʘ ʢʨʠʪʠʯʥʘ ʚʽʜʩʪʘʥʴ (ʘʙʦ ʢʽʣʴʢʽʩʪʴ ʚʭʽʜʥʠʭ ʪʦʯʦʢ), ʧʨʠ ʧʝʨʝʚʠʱʝʥʥʽ ʷʢʦʾ 

ʚʟʘʻʤʥʠʡ ʚʧʣʠʚ ʪʦʯʦʢ ʧʨʠ ʚʽʜʪʚʦʨʝʥʥʽ ʧʦʚʝʨʭʥʽ ʩʪʘʻ ʥʝʩʫʪʪʻʚʠʤ, ʟʘʜʘʶʪʴʩʷ ʜʦʩʣʽʜʥʠʢʦʤ. 

ʇʨʠ ʥʘʙʣʠʞʝʥʥʽ ʩʪʝʧʝʥʽ ʜʦ ʥʫʣʷ ʨʦʟʨʘʭʫʥʢʦʚʘ ʧʦʚʝʨʭʥʷ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ 

ʧʣʦʱʠʥʠ, ʷʢʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥ ʫ ʚʩʽʭ ʚʭʽʜʥʠʭ ʪʦʯʢʘʭ. ʇʨʠ 

ʥʘʙʣʠʞʝʥʥʽ ʩʪʝʧʝʥʽ ʜʦ ʥʝʩʢʽʥʯʝʥʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʦʚʘ ʧʦʚʝʨʭʥʷ ʩʪʘʻ ʙʘʛʘʪʦʛʨʘʥʥʦʶ: ʢʦʞʥʽʡ 

ʚʝʨʰʠʥʽ ʮʽʡ ʧʦʚʝʨʭʥʽ ʥʘʜʘʻʪʴʩʷ ʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ ʫ ʚʭʽʜʥʽʡ ʪʦʯʮʽ, ʷʢʘ ʻ ʙʣʠʞʯʦʶ ʜʦ 

ʚʝʨʰʠʥʠ. ʇʨʠ ʦʙʯʠʩʣʝʥʥʽ ʟʥʘʯʝʥʥʷ ʧʦʚʝʨʭʥʽ ʫ ʚʫʟʣʽ Grid-ʩʽʪʢʠ (ʧʨʠ ʧʦʙʫʜʦʚʽ 

ʽʥʪʝʨʧʦʣʷʮʽʡʥʦʾ ʬʫʥʢʮʽʾ) ʩʫʤʘ ʚʩʽʭ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʭʽʜʥʠʭ ʪʦʯʦʢ, ʱʦ ʧʨʠ ʮʴʦʤʫ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʜʦʨʽʚʥʶʻ ʦʜʠʥʠʮʽ, ʘ ʚʘʛʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʞʥʦʾ ʚʭʽʜʥʦʾ ʪʦʯʢʠ ʻ ʜʦʣʝʶ 
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ʮʽʻʾ ʟʘʛʘʣʴʥʦʾ ʦʜʠʥʠʯʥʦʾ ʚʘʛʠ. ʗʢʱʦ ʚʭʽʜʥʘ ʪʦʯʢʘ ʩʧʽʚʧʘʜʘʻ ʟ ʚʫʟʣʦʤ Grid-ʩʽʪʢʠ, ʪʦ ʚʘʛʦʚʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʮʽʻʾ ʚʭʽʜʥʦʾ ʪʦʯʢʠ ʧʨʠʡʤʘʻʪʴʩʷ ʨʽʚʥʠʤ ʦʜʠʥʠʮʽ, ʘ ʜʣʷ ʚʩʽʭ ʽʥʰʠʭ ʚʭʽʜʥʠʭ ʪʦʯʦʢ 

ï ʥʫʣʶ. ɺ ʪʘʢʦʤʫ ʨʘʟʽ ʟʥʘʯʝʥʥʷ ʫ ʚʫʟʣʽ Grid-ʩʽʪʢʠ ʧʦʚʥʽʩʪʶ ʩʧʽʚʧʘʜʘʻ ʟʽ ʟʥʘʯʝʥʥʷʤ ʧʦʚʝʨʭʥʽ 

ʫ ʚʭʽʜʥʽʡ ʪʦʯʮʽ, ʪʦʙʪʦ ʤʝʪʦʜ ʧʨʘʮʶʻ ʷʢ ʪʦʯʥʠʡ ʽʥʪʝʨʧʦʣʷʪʦʨ. ʅʝʜʦʣʽʢʦʤ ʤʝʪʦʜʫ ʟʚʦʨʦʪʥʠʭ 

ʟʚʘʞʝʥʠʭ ʚʽʜʩʪʘʥʝʡ ʻ ʛʝʥʝʨʘʮʽʷ ʩʪʨʫʢʪʫʨʠ ʽʟʦʣʽʥʽʡ ʪʠʧʫ çʙʠʯʘʯʝ ʦʢʦè ʥʘʚʢʦʣʦ ʪʦʯʦʢ ʟ 

ʚʝʣʠʢʠʤʠ ʘʙʦ ʤʘʣʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʚʝʣʠʯʠʥʠ ʧʦʚʝʨʭʥʽ. ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʟʛʘʜʘʥʠʭ 

ʪʦʯʦʢ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʤʝʪʦʜʫ ʤʦʞʥʘ ʟʘʜʘʪʠ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ, ʱʦ ʟʛʣʘʜʞʫʻ 

ʽʥʪʝʨʧʦʣʷʮʽʡʥʫ ʬʫʥʢʮʽʶ. ʇʨʦʪʝ ʷʢʱʦ ʮʝʡ ʧʘʨʘʤʝʪʨ ʙʽʣʴʰʝ ʥʫʣʷ, ʪʦ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ 

ʟʥʘʯʝʥʥʷ ʧʦʚʝʨʭʥʽ ʚ ʞʦʜʥʦʤʫ ʚʫʟʣʽ Grid-ʩʽʪʢʠ ʥʝ ʙʫʜʝ ʩʧʽʚʧʘʜʘʪʠ ʟʽ ʟʥʘʯʝʥʥʷʤʠ ʫ ʚʭʽʜʥʠʭ 

ʪʦʯʢʘʭ, ʥʘʚʽʪʴ ʢʦʣʠ  ʚʭʽʜʥʘ ʪʦʯʢʘ ʩʧʽʚʧʘʜʘʻ ʟ ʚʫʟʣʦʤ. ʏʠʤ ʙʽʣʴʰʝ ʧʘʨʘʤʝʪʨ, ʱʦ ʟʛʣʘʜʞʫʻ, 

ʪʠʤ ʤʝʥʰʠʡ ʚʧʣʠʚ ʤʘʻ ʢʦʞʥʘ ʚʭʽʜʥʘ ʪʦʯʢʘ ʥʘ ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷ ʫ ʚʫʟʣʽ Grid-ʩʽʪʢʠ.  

ʄʝʪʦʜ ʐʝʧʘʨʜʘ ʩʭʦʞʠʡ ʟ ʤʝʪʦʜʦʤ ʟʚʦʨʦʪʥʠʭ ʟʚʘʞʝʥʠʭ ʚʽʜʩʪʘʥʝʡ. ɺʽʥ ʪʘʢʦʞ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʟʚʦʨʦʪʥʽ ʚʽʜʩʪʘʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ. ɺʽʜʤʽʥʥʽʩʪʴ ʧʦʣʷʛʘʻ 

ʚ ʪʦʤʫ, ʱʦ ʧʨʠ ʧʦʙʫʜʦʚʽ ʽʥʪʝʨʧʦʣʷʮʽʡʥʦʾ ʬʫʥʢʮʽʾ ʚ ʣʦʢʘʣʴʥʠʭ ʦʙʣʘʩʪʷʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʤʝʪʦʜ ʥʘʡʤʝʥʰʠʭ ʢʚʘʜʨʘʪʽʚ. ʆʩʪʘʥʥʻ ʟʤʝʥʰʫʻ ʽʤʦʚʽʨʥʽʩʪʴ ʧʦʷʚʠ ʥʘ ʢʘʨʪʽ ʽʟʦʣʽʥʽʡ ʩʪʨʫʢʪʫʨ 

ʽʟʦʣʽʥʽʡ ʪʠʧʫ çʙʠʯʘʯʝ ʦʢʦè.   

ʄʝʪʦʜ ʧʦʚʝʨʭʥʽ ʪʨʝʥʜʘ ʥʝ ʻ, ʚʣʘʩʥʦ ʢʘʞʫʯʠ, ʽʥʪʝʨʧʦʣʷʮʽʡʥʠʤ ʤʝʪʦʜʦʤ. ɺʽʥ ʧʨʠʟʥʘʯʝʥʠʡ 

ʜʣʷ ʘʧʨʦʢʩʠʤʘʮʽʾ ʧʦʚʝʨʭʥʽ (ʚʠʷʚʣʝʥʥʷ ʟʘʛʘʣʴʥʠʭ ʪʝʥʜʝʥʮʽʡ ʟʤʽʥ ʧʦʚʝʨʭʥʽ ʚ ʨʽʟʥʠʭ 

ʥʘʧʨʷʤʢʘʭ), ʘ ʥʝ ʪʦʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʾʾ ʜʨʽʙʥʠʭ ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʝʡ. ɸʧʨʦʢʩʠʤʘʮʽʷ 

ʧʦʚʝʨʭʦʥʴ - ʮʝ ʩʧʨʦʱʝʥʥʷ (ʥʘʙʣʠʞʝʥʥʷ) ʨʝʘʣʴʥʠʭ ʩʢʣʘʜʥʠʭ ʢʦʥʬʽʛʫʨʘʮʽʡ ʙʽʣʴʰ ʧʨʦʩʪʠʤʠ, 

ʦʧʠʩ ʨʝʘʣʴʥʠʭ ʧʦʚʝʨʭʦʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʦʤʠʭ ʬʫʥʢʮʽʡ.  

ɹʫʜʴ-ʷʢʘ ʧʦʚʝʨʭʥʷ, ʷʢʘ ʟʦʙʨʘʞʝʥʘ ʥʘ ʢʘʨʪʽ ʽ ʟʘʜʦʚʦʣʴʥʷʻ ʨʽʚʥʷʥʥʶ 

 

),( yxFZ= ,                                                         (2.1) 

        

ʤʦʞʝ ʙʫʪʠ ʘʧʨʦʢʩʠʤʦʚʘʥʘ, ʪʦʙʪʦ ʥʘʙʣʠʞʝʥʦ ʧʦʜʘʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʦʤʦʾ ʬʫʥʢʮʽʾ 

),( yxf : 

 

e+= ),( yxfZ ,                                                    (2.2) 

 

ʜʝ e - ʟʘʣʠʰʦʢ, ʷʢʠʡ ʥʝ ʤʦʞʥʘ ʘʧʨʦʢʩʠʤʫʚʘʪʠ; yx, - ʢʦʦʨʜʠʥʘʪʠ ʪʦʯʦʢ ʥʘ ʧʣʦʱʠʥʽ.  

ɿʘʟʚʠʯʘʡ ʬʫʥʢʮʽʶ ),( yxf  ʨʦʟʢʣʘʜʘʶʪʴ ʫ ʨʷʜ, ʦʪʨʠʤʫʶʯʠ ʨʽʚʥʷʥʥʷ ʧʦʚʝʨʭʥʽ ʫ ʚʠʛʣʷʜʽ 

 

e++++= ),(),(),( 21 yxfyxfyxfZ n2 ,                 (2.3) 

 

ʜʝ ),( yxf i  - ʢʦʤʧʦʥʝʥʪʠ ʨʦʟʢʣʘʜʘʥʥʷ, ʱʦ ʦʧʠʩʫʶʪʴ ʘʧʨʦʢʩʠʤʫʶʯʫ ʧʦʚʝʨʭʥʶ. ɺʦʥʠ 

ʥʝʚʽʜʦʤʽ ʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʠʟʥʘʯʝʥʽ. ɺʠʟʥʘʯʝʥʥʷ ʯʠʩʣʦʚʠʭ ʟʥʘʯʝʥʴ ),( yxf i  ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ 

ʫʤʦʚʠ ʤʽʥʽʤʫʤʫ ʢʚʘʜʨʘʪʽʚ ʚʽʜʭʠʣʝʥʴ ʘʧʨʦʢʩʠʤʫʶʯʦʾ ʧʦʚʝʨʭʥʽ ʚʽʜ ʚʭʽʜʥʦʾ (ʪʦʙʪʦ, 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʤʝʪʦʜ ʥʘʡʤʝʥʰʠʭ ʢʚʘʜʨʘʪʽʚ). 

ɺʠʟʥʘʯʝʥʘ ʪʘʢʠʤ ʯʠʥʦʤ ʬʫʥʢʮʽʷ ),( yxf  ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʟʥʘʯʝʥʴ 

ʧʦʚʝʨʭʥʽ ʫ ʚʫʟʣʘʭ Grid-ʩʽʪʢʠ. ʇʦ ʩʫʪʽ ʩʧʨʘʚʠ, ʦʪʨʠʤʫʻʪʴʩʷ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʧʦʚʝʨʭʥʽ ʫ 

ʚʠʛʣʷʜʽ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʦʨʜʠʥʘʪ yx, . ɿʨʦʟʫʤʽʣʦ, ʱʦ ʬʽʟʠʯʥʘ ʧʨʠʨʦʜʘ 

ʧʨʦʮʝʩʫ, ʷʢʠʡ ʬʦʨʤʫʻ ʧʦʚʝʨʭʥʶ, ʪʫʪ ʥʝ ʚʨʘʭʦʚʫʻʪʴʩʷ.  

ɯʩʥʫʻ ʜʝʢʽʣʴʢʘ ʩʧʦʩʦʙʽʚ ʘʧʨʦʢʩʠʤʘʮʽʾ ʧʦʚʝʨʭʦʥʴ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʥʢʨʝʪʥʠʭ ʟʘʜʘʯ 

ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ. ɸʧʨʦʢʩʠʤʘʮʽʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʘʣʛʝʙʨʘʾʯʥʠʭ ʧʦʣʽʥʦʤʽʚ ʤʘʻ ʥʘʟʚʫ ʪʨʝʥʜ-ʘʥʘʣʽʟʫ, ʤʝʪʦʜʫ ʧʦʚʝʨʭʥʽ ʪʨʝʥʜʫ ʘʙʦ 

ʧʦʣʽʥʦʤʽʘʣʴʥʦʾ ʨʝʛʨʝʩʽʾ. ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʪʨʝʥʜ-ʘʥʘʣʽʟʫ ʬʫʥʢʮʽʷ ),( yxf  ʨʦʟʢʣʘʜʘʻʪʴʩʷ ʧʦ 

ʩʪʝʧʝʥʷʤ ʢʦʦʨʜʠʥʘʪ x  ʪʘ y : 

 
nm

mn yxAxAxAAyxf ÖÖ+ÖÖÖ+Ö+Ö+= 2

201000),( .    (2.4) 



16 

 

 

ʗʢʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʣʛʝʙʨʘʾʯʥʠʡ ʧʦʣʽʥʦʤ ʧʝʨʰʦʛʦ ʩʪʝʧʝʥʷ, ʢʘʞʫʪʴ ʧʨʦ ʣʽʥʽʡʥʠʡ 

ʪʨʝʥʜ, ʷʢʱʦ ʜʨʫʛʦʛʦ ï ʢʚʘʜʨʘʪʠʯʥʠʡ ʪʨʝʥʜ ʽ ʪ.ʜ. ʊʦʯʥʽʩʪʴ ʘʧʨʦʢʩʠʤʘʮʽʾ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʩʪʝʧʝʥʽ ʧʦʣʽʥʦʤʘ. ɿʘ ʫʤʦʚʠ, ʱʦ ʩʪʝʧʽʥʴ ʧʦʣʽʥʦʤʘ ʜʦʨʽʚʥʶʻ ʢʽʣʴʢʦʩʪʽ ʚʭʽʜʥʠʭ 

ʪʦʯʦʢ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʬʫʥʢʮʽʾ, ʧʦʚʝʨʭʥʷ ʪʨʝʥʜʘ ʧʨʦʡʜʝ ʯʝʨʝʟ ʚʩʽ 

ʚʭʽʜʥʽ ʪʦʯʢʠ.  

ʄʝʪʦʜ ʩʧʣʘʡʥʫ (ʤʝʪʦʜ ʤʽʥʽʤʘʣʴʥʦʾ ʢʨʠʚʠʟʥʠ) ʛʝʥʝʨʫʻ ʛʣʘʜʢʫ ʘʧʨʦʢʩʠʤʘʮʽʡʥʫ ʧʦʚʝʨʭʥʶ 

ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʢʽʣʴʢʽʩʪʶ ʚʠʛʠʥʽʚ, ʷʢʘ ʧʨʦʭʦʜʠʪʴ ʷʢ ʤʦʞʥʘ ʙʣʠʞʯʝ ʜʦ ʚʭʽʜʥʠʭ ʪʦʯʦʢ. ʋ 

ʪʘʢʦʤʫ ʨʘʟʽ ʜʦʩʷʛʘʻʪʴʩʷ ʤʽʥʽʤʫʤ ʢʨʠʚʠʟʥʠ ʧʦʚʝʨʭʥʽ. ʊʝʨʤʽʥ çʩʧʣʘʡʥè ʧʦʭʦʜʠʪʴ ʚʽʜ 

ʘʥʛʣʽʡʩʴʢʦʾ ʥʘʟʚʠ ʪʦʥʢʦʾ ʜʝʨʝʚôʷʥʦʾ ʨʝʡʢʠ, ʷʢʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʢʨʝʩʣʝʥʥʷ ʢʨʠʚʠʭ 

ʩʢʣʘʜʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʢʨʽʧʣʝʥʴ ʪʘ ʥʘʚʘʥʪʘʞʝʥʴ ʤʦʞʥʘ ʜʦʤʦʛʪʠʩʷ, ʱʦʙ ʨʝʡʢʘ 

ʧʨʦʭʦʜʠʣʘ ʯʝʨʝʟ ʟʘʜʘʥʽ ʪʦʯʢʠ. ɺʠʛʥʫʪʘ ʪʘʢʠʤ ʯʠʥʦʤ ʨʝʡʢʘ ʜʘʻ ʧʣʘʚʥʫ ʢʨʠʚʫ, ʷʢʘ ʟʚʠʯʘʡʥʦ 

ʟʘʜʦʚʦʣʴʥʷʻ ʚʠʤʦʛʠ ʜʦ ʮʽʻʾ ʯʘʩʪʠʥʠ ʢʨʝʩʣʝʥʥʷ.  

ʄʘʪʝʤʘʪʠʯʥʠʡ ʩʧʣʘʡʥ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʦʜʽʣ ʢʨʠʚʦʾ ʥʘ ʜʽʣʷʥʢʠ, ʜʝ ʪʦʯʢʠ ʧʨʠʢʣʘʜʘʥʥʷ ʩʠʣ 

ʧʦʜʽʣʷʶʪʴ ʦʙʣʘʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʢʨʠʚʦʾ ʥʘ ʚʽʜʨʽʟʢʠ. ʅʘ ʢʦʞʥʦʤʫ ʪʘʢʦʤʫ ʚʽʜʨʽʟʢʫ ʩʧʣʘʡʥ 

ʷʚʣʷʻ ʩʦʙʦʶ ʤʘʪʝʤʘʪʠʯʥʫ ʬʫʥʢʮʽʶ - ʧʘʨʘʙʦʣʫ ʪʨʝʪʴʦʛʦ ʩʪʝʧʝʥʷ (ʙʘʟʠʩʥʠʡ ʩʧʣʘʡʥ). ʋʩʽ 

ʧʘʨʘʙʦʣʠ ʨʘʟʦʤ (ʾʭ ʢʽʣʴʢʽʩʪʴ ʟʙʽʛʘʻʪʴʩʷ ʟ ʢʽʣʴʢʽʩʪʶ ʚʽʜʨʽʟʢʽʚ) ʫʪʚʦʨʶʶʪʴ ʛʣʘʜʢʫ 

ʙʝʟʧʝʨʝʨʚʥʫ ʢʨʠʚʫ. ɺ ʦʩʦʙʣʠʚʠʭ ʚʠʧʘʜʢʘʭ ʧʝʨʝʭʦʜʷʪʴ ʜʦ ʙʘʟʠʩʫ ʽʟ ʩʧʣʘʡʥʽʚ ʧôʷʪʦʛʦ 

ʩʪʝʧʝʥʷ.  

ʇʨʠ ʨʝʘʣʽʟʘʮʽʾ ʤʝʪʦʜʫ ʩʧʦʯʘʪʢʫ ʰʣʷʭʦʤ ʧʽʜʙʦʨʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʙʘʟʠʩʥʠʡ ʩʧʣʘʡʥ. ʇʽʜʙʽʨ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʜʦʪʠ, ʧʦʢʠ ʨʦʟʨʘʭʫʥʢʦʚʽ ʟʥʘʯʝʥʥʷ ʧʦʚʝʨʭʥʽ ʫ ʚʭʽʜʥʠʭ ʪʦʯʢʘʭ ʥʝ ʙʫʜʫʪʴ 

ʟʙʽʛʘʪʠʩʷ ʟ ʜʽʡʩʥʠʤʠ ʽʟ ʧʝʚʥʦʶ ʪʦʯʥʽʩʪʶ.  ʇʦʪʽʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʘʟʠʩʥʦʛʦ ʩʧʣʘʡʥʫ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʥʘʯʝʥʥʷ ʧʦʚʝʨʭʥʽ ʫ ʚʫʟʣʘʭ Grid-ʩʽʪʢʠ. ʎʝʡ ʤʝʪʦʜ ʢʨʘʱʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ 

ʧʦʚʝʨʭʦʥʴ, ʱʦ ʧʣʘʚʥʦ ʟʤʽʥʶʶʪʴʩʷ.  

ɿʘ ʩʚʦʻʶ ʩʫʪʪʶ ʤʝʪʦʜ ʩʧʣʘʡʥʫ ʥʝ ʻ ʽʥʪʝʨʧʦʣʷʮʽʡʥʠʤ. ʁʦʛʦ ʥʝʜʦʣʽʢʦʤ ʻ ʪʝ, ʱʦ ʚ ʜʝʷʢʠʭ 

ʚʠʧʘʜʢʘʭ ʰʪʫʯʥʦ ʟôʷʚʣʷʶʪʴʩʷ ʨʽʟʢʽ ʧʽʢʠ ʪʘ ʟʘʧʘʜʠʥʠ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʧʦʚʝʨʭʥʽ, ʷʢʽ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʛʝʥʝʨʘʮʽʾ ʩʪʨʫʢʪʫʨ ʽʟʦʣʽʥʽʡ ʪʠʧʫ çʙʠʯʘʯʝ ʦʢʦè.  

ʄʝʪʦʜ ʢʨʽʛʽʥʛʫ ʦʧʪʠʤʽʟʫʻ ʧʨʦʮʝʜʫʨʫ ʧʦʙʫʜʦʚʠ ʧʦʚʝʨʭʥʽ ʥʘ ʦʩʥʦʚʽ ʫʷʚʣʝʥʴ ʧʨʦ ʾʾ 

ʩʪʘʪʠʩʪʠʯʥʫ ʧʨʠʨʦʜʫ. ʂʨʽʛʽʥʛ ʚʠʢʦʨʠʩʪʦʚʫʻ ʽʜʝʶ ʧʝʨʝʤʽʥʥʦʾ, ʱʦ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ ʤʽʩʮʷ ʜʦ 

ʤʽʩʮʷ ʟ ʜʝʷʢʦʶ ʚʽʜʦʤʦʶ ʙʝʟʧʝʨʝʨʚʥʽʩʪʶ, ʘʣʝ ʥʝ ʤʦʞʝ ʙʫʪʠ ʘʜʝʢʚʘʪʥʦ ʦʧʠʩʘʥʘ ʪʽʣʴʢʠ ʦʜʥʠʤ 

ʤʘʪʝʤʘʪʠʯʥʠʤ ʨʽʚʥʷʥʥʷʤ. ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʝʪʦʜʫ ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʧʦʚʝʨʭʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʪʨʴʦʭ ʥʝʟʘʣʝʞʥʠʭ ʩʢʣʘʜʦʚʠʭ. ʇʝʨʰʦʶ ʩʢʣʘʜʦʚʦʶ ʻ ʟʘʛʘʣʴʥʘ ʪʝʥʜʝʥʮʽʷ ʟʤʽʥʠ ʧʦʚʝʨʭʥʽ ʫ 

ʚʠʟʥʘʯʝʥʠʭ ʥʘʧʨʷʤʢʘʭ. ʎʷ ʩʢʣʘʜʦʚʘ ʧʦʚʝʨʭʥʽ ʤʘʻ ʥʘʟʚʫ ʟʘʛʘʣʴʥʦʛʦ ʪʨʝʥʜʫ,  ʜʨʝʡʬʫ ʘʙʦ 

ʩʪʨʫʢʪʫʨʠ. ɼʨʫʛʘ ʩʢʣʘʜʦʚʘ ï ʮʝ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʽ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʜʨʝʡʬʫ ʪʠʧʫ ʧʽʢʽʚ ʪʘ 

ʟʘʧʘʜʠʥ, ʷʢʽ ʻ ʚʠʧʘʜʢʦʚʠʤʠ, ʘʣʝ ʧʨʦʩʪʦʨʦʚʦ ʢʦʨʝʣʴʦʚʘʥʠʤʠ (ʧʦʚôʷʟʘʥʠʤʠ ʦʜʥʝ ʟ ʦʜʥʠʤ). 

ʊʨʝʪʷ ʩʢʣʘʜʦʚʘ ʧʦʚʝʨʭʥʽ ï ʮʝ ʚʠʧʘʜʢʦʚʠʡ ʰʫʤ, ʷʢʠʡ ʥʝ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʟʘʛʘʣʴʥʦʶ ʪʝʥʜʝʥʮʽʻʶ 

ʽ ʥʝ ʤʘʻ ʧʨʦʩʪʦʨʦʚʦʾ ʢʦʨʝʣʷʮʽʾ. ʆʩʪʘʥʥʶ ʩʢʣʘʜʦʚʫ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʚʠʧʘʜʢʦʚʫ ʧʦʭʠʙʢʫ.  

ɿ ʢʦʞʥʦʶ ʽʟ ʪʨʴʦʭ ʩʢʣʘʜʦʚʠʭ ʦʧʝʨʫʶʪʴ ʦʢʨʝʤʦ. ɼʨʝʡʬ ʦʮʽʥʶʻʪʴʩʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʬʫʥʢʮʽʾ, ʱʦ ʚʠʟʥʘʯʘʻ ʟʘʛʘʣʴʥʽ ʟʤʽʥʠ ʧʦʚʝʨʭʥʽ ʧʦʜʽʙʥʦ ʜʦ ʪʨʝʥʜʘ. ʅʘʡʯʘʩʪʽʰʝ 

ʪʫʪ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʚʘʨʽʘʥʪʠ: ʪʨʝʥʜʫ ʥʝʤʘ ʚʟʘʛʘʣʽ, ʣʽʥʽʡʥʠʡ ʪʨʝʥʜ ʪʘ 

ʢʚʘʜʨʘʪʠʯʥʠʡ ʪʨʝʥʜ. ʌʫʥʢʮʽʷ, ʱʦ ʦʧʠʩʫʻ ʪʨʝʥʜ, ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʨʘʭʫʚʘʪʠ ʚʝʣʠʯʠʥʫ 

ʜʨʝʡʬʫ ʫ ʚʫʟʣʘʭ Grid-ʩʽʪʢʠ. 

ɼʨʫʛʘ ʩʢʣʘʜʦʚʘ ʚʨʘʭʦʚʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. ʉʧʦʯʘʪʢʫ ʙʫʜʫʻʪʴʩʷ ʚʘʨʽʦʛʨʘʤʘ, ʥʘ ʷʢʽʡ 

ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʦʩʽ ʚʽʜʢʣʘʜʘʻʪʴʩʷ ʚʽʜʩʪʘʥʴ ʤʽʞ ʚʭʽʜʥʠʤʠ ʪʦʯʢʘʤʠ (ʪʘʢ ʟʚʘʥʠʡ ʣʘʛ), ʘ ʧʦ 

ʚʝʨʪʠʢʘʣʴʥʽʡ ï ʪʘʢ ʟʚʘʥʘ ʥʘʧʽʚʜʠʩʧʝʨʩʽʷ. ʆʩʪʘʥʥʷ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʷʢ ʧʦʣʦʚʠʥʘ ʢʚʘʜʨʘʪʫ 

ʨʽʟʥʠʮʽ ʚʝʣʠʯʠʥʠ ʧʦʚʝʨʭʥʽ ʤʽʞ ʟʥʘʯʝʥʥʷʤʠ ʫ ʚʭʽʜʥʠʭ ʪʦʯʢʘʭ. ʅʘ ʚʘʨʽʦʛʨʘʤʽ ʧʨʦʚʦʜʠʪʴʩʷ 

ʢʨʠʚʘ ʥʘʡʢʨʘʱʦʛʦ ʥʘʙʣʠʞʝʥʥʷ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʚʩʪʘʥʦʚʠʪʠ ʢʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʣʘʛʘ ï 

ʛʨʘʥʠʯʥʠʡ ʨʘʜʽʫʩ ʧʨʦʩʪʦʨʦʚʦʾ ʢʦʨʝʣʷʮʽʾ. ʇʨʠ ʧʝʨʝʚʠʱʝʥʥʽ ʛʨʘʥʠʯʥʦʛʦ ʨʘʜʽʫʩʫ ʚʝʣʠʯʠʥʘ 

ʟʛʘʜʘʥʦʛʦ ʢʚʘʜʨʘʪʫ ʨʽʟʥʠʮʽ ʟʘʣʠʰʘʻʪʴʩʷ ʧʦʩʪʽʡʥʦʶ. ʆʪʞʝ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʘʜʽʫʩ, ʫ ʤʝʞʘʭ 

ʷʢʦʛʦ ʚʭʽʜʥʽ ʪʦʯʢʠ ʤʘʶʪʴ ʩʫʪʪʻʚʠʡ ʚʟʘʻʤʥʠʡ ʚʧʣʠʚ. ʇʦʪʽʤ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʚʝʣʠʯʠʥʘ ʜʨʫʛʦʾ 

ʩʢʣʘʜʦʚʦʾ ʢʦʞʥʦʤʫ ʚʫʟʣʽ Grid-ʩʽʪʢʠ ʧʦ ʚʭʽʜʥʠʭ ʪʦʯʢʘʭ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʚʽʜʩʪʘʥʽ ʚʽʜ 

ʚʫʟʣʘ, ʷʢʘ ʥʝ ʧʝʨʝʚʠʱʫʻ ʨʘʜʽʫʩ ʛʨʘʥʠʯʥʦʾ ʧʨʦʩʪʦʨʦʚʦʾ ʢʦʨʝʣʷʮʽʾ.  ɺʘʛʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ, ʱʦ 

ʥʘʜʘʻʪʴʩʷ ʢʦʞʥʽʡ ʚʭʽʜʥʽʡ ʪʦʯʮʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʟʥʘʯʝʥʥʷ ʧʦʚʝʨʭʥʽ ʫ ʚʫʟʣʽ Grid-ʩʽʪʢʠ, 
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ʧʨʦʧʦʨʮʽʡʥʠʡ ʚʽʜʩʪʘʥʽ ʚʽʜ ʚʭʽʜʥʦʾ ʪʦʯʢʠ ʜʦ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʚʫʟʣʘ Grid-ʩʽʪʢʠ (ʷʢ ʚ ʤʝʪʦʜʽ 

ʟʚʦʨʦʪʥʠʭ ʟʚʘʞʝʥʠʭ ʚʽʜʩʪʘʥʝʡ).  

ɺʨʘʭʫʚʘʥʥʷ ʪʨʝʪʴʦʾ ʩʢʣʘʜʦʚʦʾ ʧʝʨʝʪʚʦʨʶʻ ʤʝʪʦʜ ʢʨʽʛʽʥʛʫ ʚ ʥʘʙʣʠʞʝʥʠʡ 

(ʘʧʨʦʢʩʠʤʘʮʽʡʥʠʡ). ʋ ʪʘʢʦʤʫ ʨʘʟʽ ʨʦʟʨʘʭʫʥʢʦʚʝ ʪʘ ʜʽʡʩʥʝ ʟʥʘʯʝʥʥʷ ʧʦʚʝʨʭʥʽ ʫ ʚʭʽʜʥʠʭ 

ʪʦʯʢʘʭ ʥʝ ʙʫʜʫʪʴ ʩʧʽʚʧʘʜʘʪʠ ʪʦʯʥʦ, ʘʣʝ ʨʦʟʨʘʭʫʥʢʦʚʘ ʧʦʚʝʨʭʥʷ ʚ ʮʽʣʦʤʫ ʙʫʜʝ ʙʽʣʴʰ 

ʧʣʘʚʥʦʶ.  

ʄʝʪʦʜ ʨʘʜʽʘʣʴʥʠʭ ʙʘʟʠʩʥʠʭ ʬʫʥʢʮʽʡ  ʚʚʘʞʘʻʪʴʩʷ ʪʦʯʥʠʤ ʽʥʪʝʨʧʦʣʷʮʽʡʥʠʤ ʤʝʪʦʜʦʤ, ʘʣʝ 

ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʙʽʣʴʰ ʛʣʘʜʢʦʾ ʧʦʚʝʨʭʥʽ ʟʘʟʚʠʯʘʡ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚʽʜʧʦʚʽʜʥʠʡ ʧʘʨʘʤʝʪʨ 

(ʧʘʨʘʤʝʪʨ, ʱʦ ʟʛʣʘʜʞʫʻ). ʈʘʜʽʘʣʴʥʽ ʙʘʟʠʩʥʽ ʬʫʥʢʮʽʾ ʘʥʘʣʦʛʽʯʥʽ ʚʘʨʽʘʛʨʘʤʘʤ ʫ ʤʝʪʦʜʽ 

ʢʨʽʛʽʥʛʫ. ʎʽ ʬʫʥʢʮʽʾ ʚʠʟʥʘʯʘʶʪʴ ʦʧʪʠʤʘʣʴʥʫ ʤʝʨʝʞʫ ʚʘʛ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ çʟʚʘʞʫʶʪʴʩʷè 

ʟʥʘʯʝʥʥʷ ʧʦʚʝʨʭʥʽ ʫ ʚʠʭʽʜʥʠʭ ʪʦʯʢʘʭ ʜʣʷ ʧʦʙʫʜʦʚʠ ʽʥʪʝʨʧʦʣʷʮʽʡʥʦʾ ʬʫʥʢʮʽʾ. ɼʝʷʢʽ 

ʜʦʩʣʽʜʥʠʢʠ ʨʦʟʛʣʷʜʘʶʪʴ ʤʝʪʦʜ ʨʘʜʽʘʣʴʥʠʭ ʙʘʟʠʩʥʠʭ ʬʫʥʢʮʽʡ ʷʢ ʥʘʡʢʨʘʱʽʡ ʧʨʠ ʪʦʯʥʽʡ 

ʧʦʙʫʜʦʚʽ ʛʣʘʜʢʠʭ ʧʦʚʝʨʭʦʥʴ.   

ɼʣʷ ʧʨʠʢʣʘʜʫ ʨʦʟʛʣʷʥʝʤʦ ʦʧʠʩʘʥʽ ʚʠʱʝ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʤʝʪʦʜʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʾʭ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʬʽʟʠʯʥʽʡ ʩʫʪʥʦʩʪʽ ʧʨʦʮʝʩʫ, ʱʦ ʬʦʨʤʫʻ ʧʦʚʝʨʭʥʶ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ ʥʘʧʦʨʫ 

ʧʽʜʟʝʤʥʠʭ ʚʦʜ.  

ɺʣʘʩʥʝ ʽʥʪʝʨʧʦʣʷʮʽʡʥʽ ʤʝʪʦʜʠ (ʤʝʪʦʜ ʪʨʽʘʥʛʫʣʷʮʽʾ ʟ ʣʽʥʽʡʥʦʶ ʽʥʪʝʨʧʦʣʷʮʽʻʶ, ʤʝʪʦʜ 

ʟʚʦʨʦʪʥʠʭ ʟʚʘʞʝʥʠʭ ʚʽʜʩʪʘʥʝʡ ʪʘ ʩʭʦʞʠʡ ʟ ʥʠʤ ʤʝʪʦʜ ʐʝʧʘʨʜʘ) ʻ ʬʦʨʤʘʣʴʥʠʤʠ ʤʝʪʦʜʘʤʠ, 

ʥʝ ʟʚôʷʟʘʥʠʤʠ ʟ ʬʽʟʠʯʥʦʶ ʩʫʪʥʽʩʪʶ ʧʨʦʮʝʩʫ ʛʝʦʬʽʣʴʪʨʘʮʽʾ. ɺʽʜʧʦʚʽʜʥʦ ʚʦʥʠ ʜʘʶʪʴ ʪʦʯʥʠʡ 

ʨʝʟʫʣʴʪʘʪ ʣʠʰʝ ʚ ʫʤʦʚʘʭ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʭʽʜʥʠʭ ʪʦʯʦʢ. ɿ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʟʥʘʯʝʥʥʷ 

ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ ʥʘʧʦʨʫ ʫ ʚʭʽʜʥʠʭ ʪʦʯʢʘʭ ʟʘʚʞʜʠ ʤʽʩʪʷʪʴ ʧʦʭʠʙʢʫ, ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʤʝʪʦʜʽʚ 

ʜʦʮʽʣʴʥʦ ʟʘʜʘʪʠ ʧʘʨʘʤʝʪʨ, ʱʦ ʟʛʣʘʜʞʫʻ. ʇʨʠ ʚʝʣʠʢʽʡ ʱʽʣʴʥʦʩʪʽ ʚʭʽʜʥʠʭ ʪʦʯʦʢ ʚʩʽ ʪʨʠ 

ʤʝʪʦʜʠ ʜʘʶʪʴ ʜʫʞʝ ʩʭʦʞʠʡ ʨʝʟʫʣʴʪʘʪ, ʘʣʝ ʧʨʠ ʟʤʝʥʰʝʥʥʽ ʱʽʣʴʥʦʩʪʽ ʧʝʨʝʚʘʛʫ ʩʣʽʜ ʥʘʜʘʪʠ 

ʤʝʪʦʜʘʤ ʟʚʦʨʦʪʥʠʭ ʟʚʘʞʝʥʠʭ ʚʽʜʩʪʘʥʝʡ ʪʘ ʐʝʧʘʨʜʘ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ. ɿ 

ʨʽʚʥʷʥʴ ʬʽʣʴʪʨʘʮʽʾ ʚʠʧʣʠʚʘʻ, ʱʦ ʚʝʣʠʯʠʥʘ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ ʥʘʧʦʨʫ H  ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʨʫʛʦʾ 

ʩʪʝʧʝʥʽ ʚʽʜʩʪʘʥʝʡ x , y. ɿ ʮʴʦʛʦ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʝʪʦʜʽʚ 

ʟʚʦʨʦʪʥʠʭ ʟʚʘʞʝʥʠʭ ʚʽʜʩʪʘʥʝʡ ʪʘ ʐʝʧʘʨʜʘ ʚʘʛʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʥʘʜʘʻʪʴʩʷ ʦʢʨʝʤʽʡ 

ʚʭʽʜʥʽʡ ʪʦʯʮʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʟʥʘʯʝʥʥʷ ʧʦʚʝʨʭʥʽ ʫ ʚʫʟʣʽ Grid-ʩʽʪʢʠ, ʜʦʮʽʣʴʥʦ ʟʘʜʘʚʘʪʠ 

ʧʨʦʧʦʨʮʽʡʥʠʤ ʜʨʫʛʽʡ ʩʪʝʧʝʥʽ ʟʚʦʨʦʪʥʦʾ ʚʽʜʩʪʘʥʽ ʚʽʜ ʚʭʽʜʥʦʾ ʪʦʯʢʠ ʜʦ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʚʫʟʣʘ. 

ʆʩʢʽʣʴʢʠ ʤʝʪʦʜ ʐʝʧʘʨʜʘ ʤʝʥʰ ʩʭʠʣʴʥʠʡ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʽʟʦʣʽʥʽʡʥʠʭ ʩʪʨʫʢʪʫʨ ʪʠʧʫ 

çʙʠʯʘʯʝ ʦʢʦè, ʡʦʛʦ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʥʘʡʢʨʘʱʠʤ ʟ ʽʥʪʝʨʧʦʣʷʮʽʡʥʠʭ ʤʝʪʦʜʽʚ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽʡ ʧʦʙʫʜʦʚʽ ʧʦʚʝʨʭʥʽ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ ʥʘʧʦʨʫ. 

ʇʨʦʪʝ ʥʝʜʦʣʽʢʦʤ ʤʝʪʦʜʫ ʻ ʪʝ, ʱʦ ʚʽʥ ʥʝ ʜʦʟʚʦʣʷʻ ʦʙˇʨʫʥʪʦʚʘʥʦ ʚʩʪʘʥʦʚʠʪʠ ʢʨʠʪʠʯʥʫ 

ʚʽʜʩʪʘʥʴ, ʧʨʠ ʧʝʨʝʚʠʱʝʥʥʽ ʷʢʦʾ ʚʟʘʻʤʥʠʡ ʚʧʣʠʚ ʪʦʯʦʢ ʧʨʠ ʚʽʜʪʚʦʨʝʥʥʽ ʧʦʚʝʨʭʥʽ ʩʪʘʻ 

ʥʝʩʫʪʪʻʚʠʤ.  

ʆʙˇʨʫʥʪʦʚʘʥʠʡ ʚʠʙʽʨ ʟʛʘʜʘʥʦʾ ʢʨʠʪʠʯʥʦʾ ʚʽʜʩʪʘʥʽ ʧʝʨʝʜʙʘʯʝʥʠʡ ʚ ʤʝʪʦʜʘʭ ʢʨʽʛʽʥʛʫ ʪʘ 

ʨʘʜʽʘʣʴʥʦʾ ʙʘʟʠʩʥʦʾ ʬʫʥʢʮʽʾ. ʗʢʱʦ ʤʝʪʦʜ ʨʘʜʽʘʣʴʥʦʾ ʙʘʟʠʩʥʦʾ ʬʫʥʢʮʽʾ ʻ ʜʦʩʪʘʪʥʴʦ 

ʬʦʨʤʘʣʴʥʠʤ, ʪʦ ʜʦʮʽʣʴʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʢʨʽʛʽʥʛʫ ʚʠʧʣʠʚʘʻ ʽʟ ʨʦʟʛʣʷʜʫ ʧʦʚʝʨʭʥʽ 

ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ ʥʘʧʦʨʫ ʟ ʪʦʯʢʠ ʟʦʨʫ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ʇʨʠʧʫʩʢʘʻʪʴʩʷ, ʱʦ 

ʧʦʚʝʨʭʥʷ ʬʦʨʤʫʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʜʚʦʭ ʩʢʣʘʜʦʚʠʭ ʧʦʪʦʢʫ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ï ʨʝʛʽʦʥʘʣʴʥʦʾ ʪʘ 

ʣʦʢʘʣʴʥʦʾ. ʅʘʧʨʠʢʣʘʜ, ʟʘʛʘʣʴʥʽ ʫʤʦʚʠ ʞʠʚʣʝʥʥʷ, ʪʨʘʥʟʠʪʫ ʪʘ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʧʦʪʦʢʫ 

ʬʦʨʤʫʶʪʴ ʨʝʛʽʦʥʘʣʴʥʫ ʩʢʣʘʜʦʚʫ. ʊʦʜʽ ʚʽʜʙʽʨ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʚʝʨʜʣʦʚʠʥ, 

ʚʪʨʘʪʠ ʟ ʽʥʞʝʥʝʨʥʠʭ ʚʦʜʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ, ʙʘʨʘʞʥʠʡ ʝʬʝʢʪ ʽ ʪ. ʽʥ. ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʣʦʢʘʣʴʥʘ 

ʩʢʣʘʜʦʚʘ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʨʝʛʽʦʥʘʣʴʥʘ ʩʢʣʘʜʦʚʘ ʧʦʪʦʢʫ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʬʦʨʤʫʻ ʜʨʝʡʬ, ʘ 

ʣʦʢʘʣʴʥʘ ï ʧʨʦʩʪʦʨʦʚʦ ʢʦʨʝʣʴʦʚʘʥʫ ʩʢʣʘʜʦʚʫ ʧʦʚʝʨʭʥʽ. ʇʦʭʠʙʢʘ ʚʠʟʥʘʯʝʥʥʷ ʚʭʽʜʥʠʭ 

ʚʝʣʠʯʠʥ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ ʥʘʧʦʨʫ ʚ ʪʦʯʢʘʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʚʽʜʧʦʚʽʜʘʻ ʚʠʧʘʜʢʦʚʦʤʫ ʰʫʤʫ.  

ɼʨʝʡʬ (ʟʘʛʘʣʴʥʠʡ ʪʨʝʥʜ) ʚʨʘʭʦʚʫʻ ʪʘʢʦʞ ʤʝʪʦʜ ʧʦʚʝʨʭʥʽ ʪʨʝʥʜʫ, ʘʣʝ ʧʨʦʩʪʦʨʦʚʦ 

ʢʦʨʝʣʴʦʚʘʥʘ ʩʢʣʘʜʦʚʘ ʪʫʪ ʥʝ ʚʠʟʥʘʯʘʻʪʴʩʷ. ʄʝʪʦʜ ʩʧʣʘʡʥʫ ʙʫʜʝ ʝʬʝʢʪʠʚʥʠʡ, ʷʢʱʦ 

ʧʦʚʝʨʭʥʷ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ ʥʘʧʦʨʫ ʻ ʛʣʘʜʢʦʶ. ʆʩʪʘʥʥʻ ʤʘʻ ʤʽʩʮʝ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʟʘ ʫʤʦʚ 

ʫʩʪʘʣʝʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʨʫʭʫ ʧʽʜʟʝʤʥʠʭ ʚʦʜ, ʘʣʝ ʧʨʠ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʚʪʨʫʯʘʥʥʽ ʚ ʧʽʜʟʝʤʥʫ 

ʛʽʜʨʦʩʬʝʨʫ ʧʦʚʝʨʭʥʷ ʟʘʟʚʠʯʘʡ ʥʝ ʙʫʜʝ ʜʦʩʪʘʪʥʴʦ ʛʣʘʜʢʦʶ.  

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʤʝʪʦʜʽʚ ʧʦʙʫʜʦʚʠ ʧʦʚʝʨʭʥʽ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ 

ʥʘʧʦʨʫ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʪʘʢʽ ʚʠʩʥʦʚʢʠ. 
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ʇʨʠ ʚʝʣʠʢʽʡ ʱʽʣʴʥʦʩʪʽ ʚʭʽʜʥʠʭ ʪʦʯʦʢ, ʽʟ ʩʫʪʦ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʧʦʟʠʮʽʡ, ʥʘʡʢʨʘʱʽʤ 

ʤʝʪʦʜʦʤ ʚʽʜʪʚʦʨʝʥʥʷ ʧʦʚʝʨʭʥʽ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ ʥʘʧʦʨʫ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʤʝʪʦʜ ʐʝʧʘʨʜʘ. 

ɺʘʛʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʧʨʠ ʮʴʦʤʫ ʥʘʜʘʻʪʴʩʷ ʦʢʨʝʤʽʡ ʚʭʽʜʥʽʡ ʪʦʯʮʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ 

ʟʥʘʯʝʥʥʷ ʧʦʚʝʨʭʥʽ ʫ ʚʫʟʣʽ Grid-ʩʽʪʢʠ, ʜʦʮʽʣʴʥʦ ʟʘʜʘʚʘʪʠ ʧʨʦʧʦʨʮʽʡʥʠʤ ʜʨʫʛʽʡ ʩʪʝʧʝʥʽ 

ʟʚʦʨʦʪʥʦʾ ʚʽʜʩʪʘʥʽ ʚʽʜ ʚʭʽʜʥʦʾ ʪʦʯʢʠ ʜʦ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʚʫʟʣʘ. ʇʨʠ ʤʘʣʽʡ ʱʽʣʴʥʦʩʪʽ ʚʭʽʜʥʠʭ 

ʪʦʯʦʢ ʜʦʮʽʣʴʥʠʤ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʟʚʦʨʦʪʥʠʭ ʟʚʘʞʝʥʠʭ ʚʽʜʩʪʘʥʝʡ.   

ʗʢʱʦ ʧʦʚʝʨʭʥʶ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ ʥʘʧʦʨʫ ʨʦʟʛʣʷʜʘʪʠ ʟ ʧʦʟʠʮʽʡ ʩʪʘʪʠʩʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ, ʜʣʷ ʾʾ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʧʦʙʫʜʦʚʠ ʜʦʮʽʣʴʥʠʤ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʢʨʽʛʽʥʛʫ. 

ʇʨʦʪʝ ʽ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʪʘʰʦʚʘʥʠʭ ʚʭʽʜʥʠʭ 

ʪʦʯʦʢ, ʱʦ ʧʨʘʢʪʠʯʥʦ ʤʘʡʞʝ ʥʝʤʦʞʣʠʚʦ ʧʨʠ ʚʽʜʪʚʦʨʝʥʥʽ ʧʦʚʝʨʭʥʽ ʫ ʢʨʫʧʥʠʭ 

ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʤʘʩʰʪʘʙʘʭ (ʤʘʩʰʪʘʙ 1:10000 ʽ ʢʨʫʧʥʽʰʝ).  

 

2.2 ʇʦʙʫʜʦʚʘ ʢʘʨʪʠ-ʩʭʝʤʠ ʛʽʜʨʦʽʟʦʛʽʧʩ  

 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʢʘʨʪ-ʩʭʝʤ ʩʧʦʩʦʙʦʤ ʽʟʦʣʽʥʽʡ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʧʨʦʛʨʘʤʥʠʡ ʟʘʩʽʙ 

çSurfer 8è. ʅʘ ʨʠʩ. 2.1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʨʪʘ-ʩʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʦʯʦʢ (ʩʚʝʨʜʣʦʚʠʥ), ʱʦ 

ʤʽʩʪʷʪʴ ʚʭʽʜʥʫ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʧʦʙʫʜʦʚʠ. ɺ ʪʘʙʣʠʮʽ  2.1 ʥʘʚʝʜʝʥʽ ʯʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʢʦʞʥʦʾ ʟ ʪʦʯʦʢ (ʥʦʤʝʨ ʩʚʝʨʜʣʦʚʠʥʠ, ʚʠʩʦʪʥʘ ʚʽʜʤʽʪʢʘ ʫʩʪʷ ʩʚʝʨʜʣʦʚʠʥʠ ʚ ʤʝʪʨʘʭ, ʛʣʠʙʠʥʘ 

ʟʘʣʷʛʘʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʚʽʜʥʦʩʥʦ ʫʩʪʷ ʩʚʝʨʜʣʦʚʠʥʠ ʚ ʤʝʪʨʘʭ).  

ʊʘʙʣʠʮʷ 2.1 

ɺʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʧʦʙʫʜʦʚʠ ʢʘʨʪʠ-ʩʭʝʤʠ ʛʽʜʨʦʽʟʦʛʽʧʩ 

ʅʦʤʝʨ 

ʩʚʝʨʜʣʦʚʠʥʠ 

ɺʠʩʦʪʥʘ ʚʽʜʤʽʪʢʘ ʫʩʪʷ 

ʩʚʝʨʜʣʦʚʠʥʠ, ʤ 

ɻʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ 

ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʚʽʜʥʦʩʥʦ ʫʩʪʷ 

ʩʚʝʨʜʣʦʚʠʥʠ, ʤ 

4 93,6 6,1 

5 94,9 6,2 

6 96,9 5,5 

7 95,1 5,9 

9 97,1 5,3 

11 100,3 5,8 
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ʈʠʩ. 2.1 ʂʘʨʪʘ-ʩʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥ 

ʉʧʦʯʘʪʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʠʩ. 2.1 ʚʠʟʥʘʯʘʻʤʦ ʫʤʦʚʥʽ ʢʦʦʨʜʠʥʘʪʠ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʩʚʝʨʜʣʦʚʠʥ (ʚʽʩʴ ʍ ʧʦ ʛʦʨʠʟʦʥʪʘʣʽ, ʚʽʩʴ Y ʧʦ ʚʝʨʪʠʢʘʣʽ) ʚ ʫʤʦʚʥʠʭ ʦʜʠʥʠʮʷʭ. ʂʦʦʨʜʠʥʘʪʠ 

ʟʘʥʦʩʠʤʦ ʚ ʪʘʙʣʠʮʶ 2.2.  

ʊʘʙʣʠʮʷ 2.2 

ʋʤʦʚʥʽ ʢʦʦʨʜʠʥʘʪʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥ 

ʅʦʤʝʨ 

ʩʚʝʨʜʣʦʚʠʥʠ 
ʂʦʦʨʜʠʥʘʪʘ ʍ  ʂʦʦʨʜʠʥʘʪʘ Y 

4 55,0 5,0 

5 80,0 35,0 

6 35,0 60,0 

7 15,0 30,0 

9 85,0 85,0 

11 10,0 90,0 

 

ɺʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʜʣʷ ʧʦʙʫʜʦʚʠ ʢʘʨʪʠ-ʩʭʝʤʠ ʛʽʜʨʦʽʟʦʛʽʧʩ ʻ ʚʠʩʦʪʥʽ ʚʽʜʤʽʪʢʠ ʨʽʚʥʷ 

ˇʨʫʥʪʦʚʠʭ ʚʦʜ, ʷʢʽ ʥʝ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 2.1. ɸʣʝ ʾʭ ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ, ʚʽʜʥʷʚʰʠ ʚʽʜ 

ʚʠʩʦʪʥʦʾ ʚʽʜʤʽʪʢʠ ʫʩʪʷ ʩʚʝʨʜʣʦʚʠʥʠ ʚʝʣʠʯʠʥʫ ʛʣʠʙʠʥʠ ʟʘʣʷʛʘʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʚʽʜʥʦʩʥʦ 

ʫʩʪʷ ʪʽʻʾ ʩʘʤʦʾ ʩʚʝʨʜʣʦʚʠʥʠ. ɺ ʪʘʢʦʤʫ ʨʘʟʽ ʪʘʙʣʠʮʷ ʚʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘʙʫʚʘʻ ʥʘʩʪʫʧʥʦʛʦ 

ʚʠʛʣʷʜʫ (ʪʘʙʣʠʮʷ 2.3).  

   ʊʘʙʣʠʮʷ 2.3 

ɺʠʩʦʪʥʽ ʚʽʜʤʽʪʢʠ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʪʘ ʛʣʠʙʠʥʠ ʡʦʛʦ ʟʘʣʷʛʘʥʥʷ 

ʅʦʤʝʨ 

ʩʚʝʨʜʣʦʚʠʥʠ 

ɺʠʩʦʪʥʘ ʚʽʜʤʽʪʢʘ ʨʽʚʥʷ 

ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʫ ʩʚʝʨʜʣʦʚʠʥʽ, ʤ 

ɻʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ 

ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʚʽʜʥʦʩʥʦ ʫʩʪʷ 

ʩʚʝʨʜʣʦʚʠʥʠ, ʤ 

4 87,5 6,1 

5 88,7 6,2 

6 91,4 5,5 

7 89,2 5,9 

9 91,8 5,3 

11 94,5 5,8 
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ɼʣʷ ʧʦʙʫʜʦʚʠ ʢʘʨʪ-ʩʭʝʤ ʟʘʧʫʩʢʘʻʤʦ ʧʨʦʛʨʘʤʥʠʡ ʟʘʩʽʙ çSurfer 8è (ʨʠʩ. 2.2) ʽ ʬʦʨʤʫʻʤʦ 

ʪʘʙʣʠʮʶ (New Worksheet) ʟ ʚʭʽʜʥʠʤʠ ʜʘʥʠʤʠ (ʨʠʩ. 2.3). ʊʫʪ ʢʦʣʦʥʢʘ ɸ ï ʥʦʤʝʨ 

ʩʚʝʨʜʣʦʚʠʥʠ, ʢʦʣʦʥʢʘ ɺ ï ʢʦʦʨʜʠʥʘʪʘ ʍ, ʢʦʣʦʥʢʘ ʉ ï ʢʦʦʨʜʠʥʘʪʘ Y, ʢʦʣʦʥʢʘ D - ʚʠʩʦʪʥʘ 

ʚʽʜʤʽʪʢʘ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʫ ʩʚʝʨʜʣʦʚʠʥʽ, ʢʦʣʦʥʢʘ ɽ - ʛʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ 

ʚʽʜʥʦʩʥʦ ʫʩʪʷ ʩʚʝʨʜʣʦʚʠʥʠ.  

 

 
 

ʈʠʩ. 2.2 ɺʠʛʣʷʜ ʝʢʨʘʥʫ ʥʘ ʧʦʯʘʪʢʫ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ çSurfer 8è 

 

 
 

ʈʠʩ. 2.3 ʊʘʙʣʠʮʷ (New Worksheet) ʟ ʚʭʽʜʥʠʤʠ ʜʘʥʠʤʠ 

 

ɼʘʣʽ ʟʙʝʨʽʛʘʻʤʦ ʪʘʙʣʠʮʶ ʟ ʚʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʧʽʜ ʽʤʝʥʝʤ çInfoè ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʘʥʜ 

çFileè - çSave aséè (ʨʠʩ. 2.4) ʪʘ ʟʘʢʨʠʚʘʻʤʦ ʧʨʦʛʨʘʤʥʠʡ ʟʘʩʽʙ çSurfer 8è. 
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ʈʠʩ. 2.4 ɿʙʝʨʝʞʝʥʥʷ ʪʘʙʣʠʮʽ ʟ ʚʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʧʽʜ ʽʤʝʥʝʤ çInfoè 

 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʢʘʨʪʠ-ʩʭʝʤʠ ʛʽʜʨʦʽʟʦʛʽʧʩ ʚʽʜʢʨʠʚʘʻʤʦ ʧʨʦʛʨʘʤʥʠʡ ʟʘʩʽʙ çSurfer 8è ʪʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʦʤʘʥʜ çGridè - çDataè ʚʽʜʢʨʠʚʘʻʤʦ ʬʘʡʣ çɯnfoè ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ Grid-ʬʘʡʣʘ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʦʚʠʭ ʚʦʜ 

(ʨʠʩ. 2.5).  

 

ʈʠʩ. 2.5 ɺʽʢʥʦ ʚʠʟʥʘʯʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ 

Grid-ʬʘʡʣʘ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʦʚʠʭ ʚʦʜ 

 

ʇʦʢʘʟʥʠʢ X ʚʽʜʧʦʚʽʜʘʻ ʢʦʦʨʜʠʥʘʪʽ X, ʱʦ ʤʽʩʪʠʪʴʩʷ ʚ ʢʦʣʦʥʮʽ B, ʧʦʢʘʟʥʠʢ Y ï ʢʦʦʨʜʠʥʘʪʽ 

Y, ʱʦ ʤʽʩʪʠʪʴʩʷ ʚ ʢʦʣʦʥʮʽ C, ʘ ʧʦʢʘʟʥʠʢ Z ï ʚʠʩʦʪʥʽʡ ʚʽʜʤʽʪʮʽ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ, ʱʦ 

ʤʽʩʪʠʪʴʩʷ ʚ ʢʦʣʦʥʮʽ D. ʗʢ ʤʝʪʦʜ ʨʦʟʨʘʭʫʥʢʫ (Gridding Method) ʜʦʮʽʣʴʥʦ ʦʙʨʘʪʠ çInverse 

Distance to a Powerè - çAdvanced Optionséè - ç2è. ʈʦʟʤʽʨʠ ʢʘʨʪʠ-ʩʭʝʤʠ (Grid Line Geometry) 

ʜʦʮʽʣʴʥʦ ʚʩʪʘʥʦʚʠʪʠ ʧʦ ʦʩʷʭ X, Y ʦʜʥʘʢʦʚʠʤʠ (0 ï 100), ʷʢ ʥʘ ʨʠʩ. 2.6.  
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ʈʠʩ. 2.6 ɺʽʢʥʦ ʟʽ ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ Grid-ʬʘʡʣʘ ʧʦʚʝʨʭʥʽ 

ˇʨʫʥʪʦʚʠʭ ʚʦʜ 

 

ʇʽʩʣʷ ʢʦʤʘʥʜʠ çOKè Grid-ʬʘʡʣ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʦʚʠʭ ʚʦʜ Info.grd ʙʫʜʝ ʩʬʦʨʤʦʚʘʥʠʡ.  

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʢʘʨʪʠ-ʩʭʝʤʠ ʛʽʜʨʦʽʟʦʛʽʧʩ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʢʦʤʘʥʜʠ çMapè - çContour 

Mapè - çNew Contour Mapè (ʨʠʩ. 2.7), ʧʦʪʽʤ ʩʣʽʜ ʚʽʜʢʨʠʪʠ ʬʘʡʣ Info.grd.  

 

 
 

ʈʠʩ. 2.7 ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʢʦʤʘʥʜ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʢʘʨʪʠ-ʩʭʝʤʠ ʛʽʜʨʦʽʟʦʛʽʧʩ 

 

ʇʨʦʤʽʞʥʠʡ ʚʘʨʽʘʥʪ ʢʘʨʪʠ-ʩʭʝʤʠ ʛʽʜʨʦʽʟʦʛʽʧʩ ʧʦʢʘʟʘʥʠʡ ʥʘ ʨʠʩ. 2.8.  
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ʈʠʩ. 2.8 ʇʨʦʤʽʞʥʠʡ ʚʘʨʽʘʥʪ ʢʘʨʪʠ-ʩʭʝʤʠ ʛʽʜʨʦʽʟʦʛʽʧʩ  

 

ɼʣʷ ʨʝʜʘʛʫʚʘʥʥʷ ʢʘʨʪʠ-ʩʭʝʤʠ ʩʣʽʜ ʜʚʘ ʨʘʟʠ ʥʘʪʠʩʥʫʪʠ ʥʘ ʟʦʙʨʘʞʝʥʥʷ, ʚʥʘʩʣʽʜʦʢ ʮʴʦʛʦ 

ʟôʷʚʠʪʴʩʷ ʚʽʜʧʦʚʽʜʥʘ ʧʘʥʝʣʴ (ʨʠʩ. 2.9).  

 

 

ʈʠʩ. 2.9 ʇʘʥʝʣʴ ʜʣʷ ʨʝʜʘʛʫʚʘʥʥʷ ʢʘʨʪʠ-ʩʭʝʤʠ ʛʽʜʨʦʽʟʦʛʽʧʩ 

 

ʅʘʧʨʠʢʣʘʜ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʘʥʜʠ çLevelè ʤʦʞʥʘ ʧʽʜʧʠʩʘʪʠ ʛʽʜʨʦʽʟʦʛʽʧʩʠ ʟ ʽʥʪʝʨʚʘʣʦʤ 

1 ʤ (ʨʠʩ. 2.10).  
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ʈʠʩ. 2.10 ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʘʥʜʠ çLevelè ʜʣʷ ʧʽʜʧʠʩʫ ʛʽʜʨʦʽʟʦʛʽʧʩ 

 

ʆʪʨʠʤʘʥʘ ʪʘʢʠʤ ʯʠʥʦʤ ʢʘʨʪʘ-ʩʭʝʤʘ ʛʽʜʨʦʽʟʦʛʽʧʩ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 2.11. 

 

 
 

ʈʠʩ. 2.11 ʂʘʨʪʘ-ʩʭʝʤʘ ʛʽʜʨʦʽʟʦʛʽʧʩ 

 

ʊʘʢʦʞ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʘʥʜ çMapè - çSurfaceéè, ʚʽʜʢʨʠʚʰʠ ʬʘʡʣ Info.grd, ʤʦʞʥʘ 

ʦʪʨʠʤʘʪʠ ʪʨʠʤʽʨʥʝ ʟʦʙʨʘʞʝʥʥʷ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʦʚʠʭ ʚʦʜ. ʇʨʠʢʣʘʜ ʥʘʚʝʜʝʥʠʡ ʥʘ ʨʠʩ. 2.12.  
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ʈʠʩ. 2.12 ʊʨʠʤʽʨʥʝ ʟʦʙʨʘʞʝʥʥʷ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʦʚʠʭ ʚʦʜ  

 

2.3 ʇʦʙʫʜʦʚʘ ʢʘʨʪʠ-ʩʭʝʤʠ ʛʣʠʙʠʥ ʟʘʣʷʛʘʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ 

 

ʇʦʙʫʜʦʚʘ ʢʘʨʪʠ-ʩʭʝʤʠ ʛʣʠʙʠʥ ʟʘʣʷʛʘʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʚʠʢʦʥʫʻʪʴʩʷ ʘʥʘʣʦʛʽʯʥʦ. ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʦʧʮʽʡ çGridè - çDataè ʚʽʜʢʨʠʚʘʻʤʦ ʬʘʡʣ çɯnfoè ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ Grid-ʬʘʡʣʘ. ɸʣʝ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʧʦʢʘʟʥʠʢ Z ʚʽʜʧʦʚʽʜʘʻ ʛʣʠʙʠʥʽ ʟʘʣʷʛʘʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʚ ʢʦʣʦʥʮʽ E. ʈʝʟʫʣʴʪʘʪ 

ʧʦʙʫʜʦʚʠ ʥʘʚʝʜʝʥʠʡ ʥʘ ʨʠʩ. 2.13.  

 

 
 

ʈʠʩ. 2.13 ʂʘʨʪʘ-ʩʭʝʤʘ ʛʣʠʙʠʥ ʟʘʣʷʛʘʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ  

 

ʊʨʠʤʽʨʥʝ ʟʦʙʨʘʞʝʥʥʷ ʧʦʚʝʨʭʥʽ ʛʣʠʙʠʥ ʟʘʣʷʛʘʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʥʘʚʝʜʝʥʝ ʥʘ ʨʠʩ. 2.14.  
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ʈʠʩ. 2.14 ʊʨʠʤʽʨʥʝ ʟʦʙʨʘʞʝʥʥʷ ʧʦʚʝʨʭʥʽ ʛʣʠʙʠʥ ʟʘʣʷʛʘʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ 
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3 ɼɽʊɽʈʄɯʅʆɺɸʅɯ ɻɯɼʈʆɻɽʆʃʆɻɯʏʅɯ ʄɸʊɽʄɸʊʀʏʅɯ ʄʆɼɽʃɯ 

 

3.1 ʂʦʨʦʪʢʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʜʝʪʝʨʤʽʥʦʚʘʥʽ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ 

 

ɻʽʜʨʦʛʝʦʣʦʛʽʯʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʜʝʪʝʨʤʽʥʦʚʘʥʽ ʤʦʜʝʣʽ ʙʘʟʫʶʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʢʣʘʜʥʦʾ 

ʬʽʟʠʯʥʦʾ ʪʝʦʨʽʾ. ʅʘʡʙʽʣʴʰ ʨʦʟʚʠʥʫʪʠʤʠ ʟ ʜʝʪʝʨʤʽʥʦʚʘʥʠʭ ʤʦʜʝʣʝʡ ʻ ʛʝʦʬʽʣʴʪʨʘʮʽʡʥʽ, ʱʦ 

ʙʘʟʫʶʪʴʩʷ ʥʘ ʚʽʜʦʤʠʭ ʟ ʜʠʩʮʠʧʣʽʥʠ çɼʠʥʘʤʽʢʘ ʧʽʜʟʝʤʥʠʭ ʚʦʜè ʢʨʘʡʦʚʠʭ ʟʘʜʘʯ 

ʛʝʦʬʽʣʴʪʨʘʮʽʾ. ʂʨʘʡʦʚʘ ʟʘʜʘʯʘ ï ʮʝ ʜʠʬʝʨʝʥʮʽʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʛʝʦʬʽʣʴʪʨʘʮʽʾ (ʨʽʚʥʷʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʬʽʟʠʢʠ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ, ʝʣʽʧʪʠʯʥʦʛʦ ʘʙʦ ʧʘʨʘʙʦʣʽʯʥʦʛʦ ʪʠʧʫ) ʪʘ ʢʨʘʡʦʚʽ 

ʫʤʦʚʠ ʜʦ ʥʴʦʛʦ (ʛʨʘʥʠʯʥʽ ʫʤʦʚʠ ʪʘ ʧʦʯʘʪʢʦʚʘ ʫʤʦʚʘ). ɺ ʪʘʢʦʤʫ ʨʦʟʫʤʽʥʥʽ ʤʦʜʝʣʶʚʘʥʥʷ ï 

ʮʝ ʨʦʟʚôʷʟʘʥʥʷ ʢʨʘʡʦʚʦʾ ʟʘʜʘʯʽ ʛʝʦʬʽʣʴʪʨʘʮʽʾ. ʇʦʜʘʣʴʰʠʡ ʨʦʟʛʣʷʜ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ 

ʜʝʪʝʨʤʽʥʦʚʘʥʠʭ ʤʦʜʝʣʝʡ ʚʠʢʦʥʘʥʠʡ ʩʘʤʝ ʥʘ ʧʨʠʢʣʘʜʽ ʜʝʪʝʨʤʽʥʦʚʘʥʠʭ ʤʦʜʝʣʝʡ 

ʛʝʦʬʽʣʴʪʨʘʮʽʾ. 

ʄʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʯʦʪʠʨʠ ʧʦʩʣʽʜʦʚʥʠʭ ʩʪʘʜʽʾ ʪʘʢʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. 

ʇʝʨʰʘ ʩʪʘʜʽʷ ï ʩʪʘʜʽʷ ʩʭʝʤʘʪʠʟʘʮʽʾ ʫʤʦʚ ʛʝʦʬʽʣʴʪʨʘʮʽʾ, ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙôʻʢʪʫ ʤʦʜʝʣʶʚʘʥʥʷ. ʉʪʘʜʽʷ ʟʘʢʽʥʯʫʻʪʴʩʷ ʪʦʯʥʠʤ 

ʤʘʪʝʤʘʪʠʯʥʠʤ ʬʦʨʤʫʣʶʚʘʥʥʷʤ ʟʘʜʘʯʽ ʽ ʧʦʙʫʜʦʚʦʶ ʚʠʭʽʜʥʦʾ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʾ ʩʭʝʤʠ. 

ɼʨʫʛʘ ʩʪʘʜʽʷ ï ʩʪʘʜʽʷ ʝʧʽʛʥʦʟʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʜʦʩʪʦʚʽʨʥʠʭ ʧʨʦʛʥʦʟʽʚ 

ʥʝʦʙʭʽʜʥʦ ʦʙˇʨʫʥʪʫʚʘʪʠ, ʱʦ ʫʟʘʛʘʣʴʥʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʚʭʽʜʥʘ ʛʽʜʨʦʜʠʥʘʤʽʯʥʘ ʩʭʝʤʘ 

ʚʠʢʦʥʘʥʽ ʜʦʙʨʝ, ʘ ʨʦʣʴ ʛʦʣʦʚʥʠʭ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʤʦʜʝʣʽ ʦʮʽʥʝʥʽ ʚʽʨʥʦ. ʊʘʢʠʡ 

ʜʦʢʘʟ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ, ʷʢʱʦ ʚʽʜʪʚʦʨʠʪʠ ʥʘ ʤʦʜʝʣʽ ʚʭʽʜʥʫ ʛʽʜʨʦʜʠʥʘʤʽʯʥʫ ʦʙʩʪʘʥʦʚʢʫ ʪʘ 

ʧʦʨʽʚʥʷʪʠ ʾʾ ʟ ʨʝʘʣʴʥʦ ʽʩʥʫʶʯʦʶ, ʪʦʙʪʦ ʚʽʜʦʤʦʶ. ɺʽʜʪʚʦʨʝʥʥʷ ʚʭʽʜʥʦʾ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʾ 

ʦʙʩʪʘʥʦʚʢʠ ʥʘ ʤʦʜʝʣʽ ʤʘʻ ʥʘʟʚʫ ʝʧʽʛʥʦʟʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ʗʢʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʝʧʽʛʥʦʟʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʜʝ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʦʜʝʣʴ ʥʝʜʦʩʪʘʪʥʴʦ ʪʦʯʥʦ ʚʽʜʦʙʨʘʞʘʻ ʛʽʜʨʦʜʠʥʘʤʽʯʥʫ 

ʦʙʩʪʘʥʦʚʢʫ, ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʟʘʩʪʦʩʫʚʘʥʥʽ ʪʘʢ ʟʚʘʥʦʾ ʬʘʢʪʦʨʥʦ-ʜʽʘʧʘʟʦʥʥʦʾ ʦʮʽʥʢʠ. 

ʉʫʪʥʽʩʪʴ ʬʘʢʪʦʨʥʦʾ ʦʮʽʥʢʠ ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ. ʅʘ ʚʭʽʜʥʽʡ ʤʦʜʝʣʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʨʦʟʚôʷʟʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦ ʩʬʦʨʤʫʣʴʦʚʘʥʠʭ ʟʘʜʘʯ ʚʠʷʚʣʷʶʪʴ ʛʦʣʦʚʥʽ ʬʘʢʪʦʨʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ 

ʛʽʜʨʦʜʠʥʘʤʽʯʥʫ ʦʙʩʪʘʥʦʚʢʫ ʦʙôʻʢʪʫ, ʪʘ ʜʨʫʛʦʨʷʜʥʽ ʬʘʢʪʦʨʠ. ʋ ʧʦʜʘʣʴʰʦʤʫ ʤʦʜʝʣʴ ʤʦʞʥʘ 

ʩʧʨʦʩʪʠʪʠ, ʚʽʜʢʠʥʫʚʰʠ ʜʨʫʛʦʨʷʜʥʽ ʬʘʢʪʦʨʠ ʘʙʦ ʩʧʨʦʩʪʠʚʰʠ ʫʤʦʚʠ ʚʨʘʭʫʚʘʥʥʷ 

ʜʨʫʛʦʨʷʜʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʤʦʜʝʣʽ. ʊʘʢʠʤ ʰʣʷʭʦʤ ʤʦʞʥʘ, ʥʘʧʨʠʢʣʘʜ, ʩʧʨʦʩʪʠʪʠ ʛʝʦʤʝʪʨʠʯʥʽ 

ʬʦʨʤʠ ʤʝʞ, ʦʮʽʥʠʪʠ ʚʧʣʠʚ ʣʦʢʘʣʴʥʠʭ ʟʦʥ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʚʦʜʦʥʦʩʥʠʤʠ 

ʛʦʨʠʟʦʥʪʘʤʠ, ʦʙˇʨʫʥʪʫʚʘʪʠ ʩʭʝʤʘʪʠʟʘʮʽʶ ʥʝʦʜʥʦʨʽʜʥʦʾ ʙʫʜʦʚʠ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ. 

ɼʽʘʧʘʟʦʥʥʘ ʦʮʽʥʢʘ ʧʦʣʷʛʘʻ ʫ ʚʠʚʯʝʥʥʽ ʚʧʣʠʚʫ ʟʤʽʥʠ ʛʝʦʬʽʣʴʪʨʘʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ 

ʢʨʘʡʦʚʠʭ ʫʤʦʚ ʥʘ ʨʝʟʫʣʴʪʘʪ ʨʦʟʚôʷʟʢʫ ʟʘʜʘʯʽ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʜʽʘʧʘʟʦʥʥʦʾ ʦʮʽʥʢʠ ʚʠʥʠʢʘʻ ʪʦʜʽ, 

ʢʦʣʠ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʢʨʘʡʦʚʽ ʫʤʦʚʠ ʚʠʟʥʘʯʝʥʽ ʥʝʪʦʯʥʦ, ʘʣʝ ʚʩʪʘʥʦʚʣʝʥʦ ʜʽʘʧʘʟʦʥ ʾʭ 

ʤʦʞʣʠʚʦʾ ʟʤʽʥʠ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʬʘʢʪʦʨʥʦ-ʜʽʘʧʘʟʦʥʥʦʾ ʦʮʽʥʢʠ ʻ ʚʠʟʥʘʯʝʥʥʷ ʥʘʧʨʷʤʢʽʚ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʣʷ ʫʪʦʯʥʝʥʥʷ (ʢʦʨʠʛʫʚʘʥʥʷ) ʚʭʽʜʥʦʾ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʾ 

ʩʭʝʤʠ, ʽʥʢʦʣʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʬʦʨʤʫʣʶʚʘʥʥʷ ʛʝʦʬʽʣʴʪʨʘʮʽʡʥʦʾ ʟʘʜʘʯʽ. 

ʊʨʝʪʷ ʩʪʘʜʽʷ ï ʧʨʦʛʥʦʟʥʝ ʤʦʜʝʣʶʚʘʥʥʷ. ɺʦʥʘ ʧʦʯʠʥʘʻʪʴʩʷ ʟʽ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʥʦʟʥʦʾ 

ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʾ ʩʭʝʤʠ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʤʠ ʫʤʦʚʘʤʠ ʦʙôʻʢʪʫ, ʘ ʪʘʢʦʞ 

ʨʦʟʪʘʰʫʚʘʥʥʷʤ, ʪʠʧʦʤ ʪʘ ʨʝʞʠʤʦʤ ʨʦʙʦʪʠ ʰʪʫʯʥʠʭ ʩʧʦʨʫʜ, ʱʦ ʧʨʦʝʢʪʫʶʪʴʩʷ 

(ʩʚʝʨʜʣʦʚʠʥʠ, ʜʨʝʥʠ, ʚʦʜʦʡʤʠ, ʛʨʝʙʣʽ, ʙʫʜʽʚʣʽ ʪʦʱʦ). ɼʣʷ ʧʦʙʫʜʦʚʠ ʧʨʦʛʥʦʟʥʦʾ ʩʭʝʤʠ ʧʝʨʰ 

ʟʘ ʚʩʝ ʥʝʦʙʭʽʜʥʦ ʫʩʚʽʜʦʤʠʪʠ (ʫʷʚʠʪʠ) ʟʘʛʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʨʦʟʚʠʪʢʫ ʧʨʦʮʝʩʫ ʛʝʦʬʽʣʴʪʨʘʮʽʾ, 

ʱʦ ʧʨʦʛʥʦʟʫʻʪʴʩʷ, ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʜʽʾ ʰʪʫʯʥʠʭ ʩʧʦʨʫʜ; ʚʠʷʚʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʮʝʩʫ, ʱʦ 

ʧʨʦʛʥʦʟʫʻʪʴʩʷ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʩʥʫʶʯʠʤ, ʷʢʠʡ ʚʠʚʯʝʥʠʡ ʥʘ ʩʪʘʜʽʾ ʝʧʽʛʥʦʟʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. 

ʇʨʠ ʧʨʦʛʥʦʟʘʭ ʧʦʚʝʜʽʥʢʠ ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ, ʷʢ ʧʨʘʚʠʣʦ, ʟʤʽʥʶʶʪʴʩʷ ʛʨʘʥʠʯʥʽ 

ʫʤʦʚʠ ʥʘ ʤʝʞʘʭ ʦʙʣʘʩʪʽ ʬʽʣʴʪʨʘʮʽʾ, ʚʠʥʠʢʘʶʪʴ ʥʦʚʽ ʚʥʫʪʨʽʰʥʽ ʤʝʞʽ (ʰʪʫʯʥʽ ʩʧʦʨʫʜʠ), ʷʢʽ 

ʤʦʞʫʪʴ ʜʫʞʝ ʩʫʪʪʻʚʦ ʧʝʨʝʬʦʨʤʫʚʘʪʠ ʽʩʥʫʶʯʠʡ ʧʨʠʨʦʜʥʠʡ ʧʽʜʟʝʤʥʠʡ ʧʦʪʽʢ. ʄʘʡʞʝ ʟʘʚʞʜʠ 

ʧʨʦʛʥʦʟʥʘ ʛʽʜʨʦʜʠʥʘʤʽʯʥʘ ʩʭʝʤʘ ʙʫʜʝ ʩʢʣʘʜʥʽʰʦʶ ʟʘ ʽʩʥʫʶʯʫ. ʊʦʤʫ ʟʥʦʚʫ ʚʠʥʠʢʘʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʩʭʝʤʘʪʠʟʘʮʽʾ ʦʙʣʘʩʪʽ ʬʽʣʴʪʨʘʮʽʾ ʪʘ ʦʪʨʠʤʘʥʥʽ ʦʧʪʠʤʘʣʴʥʦʾ ʧʨʦʛʥʦʟʥʦʾ 

ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʾ ʩʭʝʤʠ. 



28 

 

ʅʘʡʯʘʩʪʽʰʝ ʤʝʪʦʶ ʧʨʦʛʥʦʟʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʻ ʚʠʙʽʨ ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʦʾ ʩʭʝʤʠ 

ʰʪʫʯʥʦʾ ʩʧʦʨʫʜʠ, ʱʦ ʧʨʦʝʢʪʫʻʪʴʩʷ, ʘʙʦ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʮʽʻʾ 

ʩʧʦʨʫʜʠ. ʊʦʤʫ ʧʨʠ ʧʨʦʛʥʦʟʥʦʤʫ ʤʦʜʝʣʶʚʘʥʥʷ ʟʚʠʯʘʡʥʦ ʨʦʟʚôʷʟʫʶʪʴ ʥʝ ʦʜʥʫ, ʘ ʩʝʨʽʶ 

ʧʨʷʤʠʭ ʟʘʜʘʯ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʬʽʣʴʪʨʘʮʽʡʥʠʡ 

ʧʦʪʽʢ ʧʨʠ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʘʭ ʜʽʾ ʰʪʫʯʥʦʾ ʩʧʦʨʫʜʠ. 

ʏʝʪʚʝʨʪʘ ʩʪʘʜʽʷ ï ʦʙʨʦʙʢʘ ʪʘ ʦʬʦʨʤʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʜʝʣʶʚʘʥʥʷ. ʅʘ ʮʽʡ ʩʪʘʜʽʾ 

ʩʢʣʘʜʘʶʪʴ ʟʚʽʪʥʽ ʜʦʢʫʤʝʥʪʠ ʽ ʧʨʦʛʥʦʟʥʽ ʢʘʨʪʠ ʽʟʦʣʽʥʽʡ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʥʘʧʦʨʽʚ, ʧʦʟʜʦʚʞʥʽ 

ʧʨʦʬʽʣʽ, ʛʨʘʬʽʢʠ ʟʤʽʥʠ ʫ ʯʘʩʽ ʜʝʙʽʪʽʚ ʚʦʜʦʟʘʙʽʨʥʠʭ ʩʧʦʨʫʜ ʘʙʦ ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʚʪʨʘʪ ʟ ʢʘʥʘʣʽʚ, 

ʚʦʜʦʩʭʦʚʠʱ ʪʦʱʦ. ʇʦʪʽʤ ʚʠʢʦʥʫʻʪʴʩʷ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʝ ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ 

ʩʭʝʤʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʘ ʨʝʞʠʤʫ ʜʽʾ ʰʪʫʯʥʠʭ ʩʧʦʨʫʜ.  

ʅʘʚʝʜʝʥʘ ʩʭʝʤʘ ʟ ʯʦʪʠʨʴʦʭ ʩʪʘʜʽʡ ʥʝ ʻ ʦʙʦʚôʷʟʢʦʚʦʶ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʤʦʜʝʣʶʚʘʥʥʷ. ɼʣʷ 

ʢʦʞʥʦʛʦ ʦʢʨʝʤʦʛʦ ʚʠʧʘʜʢʫ, ʚʠʭʦʜʷʯʠ ʟ ʢʦʥʢʨʝʪʥʠʭ ʚʠʤʦʛ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ 

ʧʦʚʥʦʪʠ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ, ʤʘʻ ʙʫʜʝ ʨʦʟʨʦʙʣʝʥʘ ʢʦʥʢʨʝʪʥʘ ʤʝʪʦʜʠʢʘ ʤʦʜʝʣʶʚʘʥʥʷ. 

 

3.2 ɺʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʜʝʪʝʨʤʽʥʦʚʘʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʩʭʝʤʘʪʠʟʘʮʽʷ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ 

ʫʤʦʚ 

 

ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʜʦʩʪʦʚʽʨʥʽ ʚʭʽʜʥʽ ʜʘʥʽ ʧʨʦ ʦʙʣʘʩʪʴ ʬʽʣʴʪʨʘʮʽʾ, ʱʦ 

ʜʦʩʣʽʜʞʫʻʪʴʩʷ, ʘ ʩʘʤʝ ʜʘʥʽ ʱʦʜʦ: ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʦʙʣʘʩʪʽ ʬʽʣʴʪʨʘʮʽʾ; ʫʤʦʚ ʟʘʣʷʛʘʥʥʷ ʪʘ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʪʘ ʩʣʘʙʦ ʧʨʦʥʠʢʥʠʭ ʰʘʨʽʚ; ʫʤʦʚ ʪʘ ʜʞʝʨʝʣ 

ʞʠʚʣʝʥʥʷ ʧʽʜʟʝʤʥʠʭ ʚʦʜ; ʦʩʥʦʚʥʠʭ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʽ 

ʩʣʘʙʦ ʧʨʦʥʠʢʥʠʭ ʰʘʨʽʚ  ʪʘ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʾʭ ʟʤʽʥʠ ʟʘ ʧʣʦʱʝʶ ʪʘ ʚ ʨʦʟʨʽʟʽ; ʧʦʚʝʨʭʥʝʚʠʭ 

ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʪʘ ʫʤʦʚ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʧʽʜʟʝʤʥʠʭ ʪʘ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ; ʙʫʜʦʚʠ ʟʦʥʠ ʘʝʨʘʮʽʾ 

ʪʘ ʫʤʦʚ ʽʥʬʽʣʴʪʨʘʮʽʾ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ; ʧʨʠʨʦʜʥʠʭ ʪʘ ʪʝʭʥʦʛʝʥʥʠʭ ʜʞʝʨʝʣ ʞʠʚʣʝʥʥʷ 

ʧʽʜʟʝʤʥʠʭ ʚʦʜ. 

ʂʨʽʤ ʪʦʛʦ, ʚʭʽʜʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʦʚʠʥʥʘ ʜʦʟʚʦʣʠʪʠ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʟʤʽʥʠ ʫ ʧʨʦʩʪʦʨʦʚʠʭ 

ʪʘ ʯʘʩʦʚʽʡ ʢʦʦʨʜʠʥʘʪʘʭ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʥʘʧʦʨʽʚ ʪʘ ʚʠʪʨʘʪ ʧʦʪʦʢʫ ʧʽʜʟʝʤʥʠʭ ʚʦʜ. 

ɺʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʣʝʛʰʝ ʦʪʨʠʤʘʪʠ, ʤʘʶʯʠ ʪʘʢʽ ʩʧʝʮʽʘʣʴʥʽ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʽ 

ʢʘʨʪʠ (ʢʘʨʪʠ-ʩʭʝʤʠ): ʛʽʧʩʦʤʝʪʨʽʾ ʥʠʞʥʴʦʛʦ ʚʦʜʦʪʨʠʚʫ; ʛʽʧʩʦʤʝʪʨʽʾ ʚʝʨʭʥʴʦʛʦ ʨʦʟʜʽʣʶʶʯʦʛʦ 

ʰʘʨʫ (ʜʣʷ ʥʘʧʽʨʥʠʭ ʧʣʘʩʪʽʚ); ʛʽʜʨʦʽʟʦʛʽʧʩ ʜʣʷ ʙʝʟʥʘʧʽʨʥʦʛʦ ʧʦʪʦʢʫ, ʘʙʦ ʧôʻʟʦʽʟʦʛʽʧʩ ʜʣʷ 

ʥʘʧʽʨʥʦʛʦ ʧʦʪʦʢʫ; ʽʟʦʧʦʪʫʞʥʦʩʪʝʡ ʚʦʜʦʥʘʩʠʯʝʥʠʭ ʧʦʨʽʜ; ʚʦʜʦʧʨʦʥʠʢʥʦʩʪʽ (ʘʙʦ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʬʽʣʴʪʨʘʮʽʾ) ʚʦʜʦʥʘʩʠʯʝʥʠʭ ʧʦʨʽʜ; ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʦʜʦʚʽʜʜʘʯʽ (ʥʝʜʦʩʪʘʯʽ ʥʘʩʠʯʝʥʥʷ) ʧʦʨʽʜ; 

ʚʝʣʠʯʠʥʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʞʠʚʣʝʥʥʷ ʧʦ ʧʣʦʱʽ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʟʛʘʜʘʥʠʭ ʢʘʨʪ (ʢʘʨʪ-ʩʭʝʤ) ʙʫʜʫʶʪʴʩʷ ʜʝʢʽʣʴʢʘ ʭʘʨʘʢʪʝʨʥʠʭ ʨʦʟʨʽʟʽʚ, ʥʘ 

ʷʢʠʭ ʚʢʘʟʫʻʪʴʩʷ ʣʽʪʦʣʦʛʽʷ ʚʩʽʭ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʛʦʨʠʟʦʥʪʽʚ, ʘ ʪʘʢʦʞ ʚʩʽ ʜʘʥʽ ʧʨʦ 

ʛʝʦʬʽʣʴʪʨʘʮʽʡʥʽ ʪʘ ʻʤʥʽʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʨʽʜ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʘʟʚʠʯʘʡ ʟʘʟʥʘʯʝʥʠʭ ʢʘʨʪ ʤʠ ʥʝ ʤʘʻʤʦ, ʘ ʪʦʤʫ ʟʤʫʰʝʥʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝ ʢʘʨʪʠ, ʘ ʩʭʝʤʠ. ɯʥʦʜʽ ʮʽ ʩʭʝʤʠ ʩʢʣʘʜʘʶʪʴ ʩʘʤʦʩʪʽʡʥʦ. 

ʅʘ ʙʘʟʽ ʟʘʟʥʘʯʝʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʠʢʦʥʫʻʪʴʩʷ ʩʭʝʤʘʪʠʟʘʮʽʷ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚ ʛʝʦʬʽʣʴʪʨʘʮʽʾ 

ʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʧʨʠʨʦʜʥʘ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʘ ʤʦʜʝʣʴ, ʷʢʘ ʚʨʘʭʦʚʫʻ ʨʝʘʣʴʥʫ ʙʫʜʦʚʫ ʨʦʟʨʽʟʫ 

ʦʙʣʘʩʪʽ ʬʽʣʴʪʨʘʮʽʾ, ʾʾ ʛʝʦʤʝʪʨʠʯʥʫ ʬʦʨʤʫ, ʫʤʦʚʠ ʥʘ ʟʦʚʥʽʰʥʽʭ ʪʘ ʚʥʫʪʨʽʰʥʽʭ ʤʝʞʘʭ, 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʤʽʥʠ ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʪʘ ʻʤʥʽʩʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʦʜʦʥʦʩʥʠʭ ʪʘ ʩʣʘʙʦ 

ʧʨʦʥʠʢʥʠʭ ʰʘʨʽʚ, ʨʝʞʠʤ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʪʘ ʽʥʰʽ ʦʩʦʙʣʠʚʦʩʪʽ ʛʝʦʣʦʛʦ-ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ, 

ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʽ ʪʝʭʥʦʛʝʥʥʠʭ ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ ʧʽʜʟʝʤʥʠʭ ʚʦʜ. 

ʇʦʪʽʤ ʮʷ ʧʨʠʨʦʜʥʘ ʤʦʜʝʣʴ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʛʝʦʬʽʣʴʪʨʘʮʽʡʥʫ ʤʦʜʝʣʴ, ʥʘ ʷʢʽʡ ʨʝʘʣʴʥʘ 

ʧʨʠʨʦʜʥʘ ʛʽʜʨʦʜʠʥʘʤʽʯʥʘ ʦʙʩʪʘʥʦʚʢʘ ʬʦʨʤʘʣʽʟʫʻʪʴʩʷ ʰʣʷʭʦʤ ʚʠʜʽʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʯʠʥʥʠʢʽʚ 

ʬʦʨʤʫʚʘʥʥʷ ʧʽʜʟʝʤʥʠʭ ʚʦʜ (ʚʦʜʦʥʦʩʥʠʭ ʪʘ ʩʣʘʙʦ ʧʨʦʥʠʢʥʠʭ ʰʘʨʽʚ ʽ ʾʭ ʤʝʞ, ʜʞʝʨʝʣ 

ʞʠʚʣʝʥʥʷ, ʨʦʟʧʦʜʽʣʫ ʛʝʦʬʽʣʴʪʨʘʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʦʱʦ). 

ɺ ʩʚʦʶ ʯʝʨʛʫ, ʛʝʦʬʽʣʴʪʨʘʮʽʡʥʘ ʤʦʜʝʣʴ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʨʦʟʨʘʭʫʥʢʦʚʫ ʤʘʪʝʤʘʪʠʯʥʫ 

ʤʦʜʝʣʴ, ̫ ʢʘ ʚʨʘʭʦʚʫʻ ʨʝʞʠʤ ʬʽʣʴʪʨʘʮʽʾ, ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʰʘʨʽʚ ʚ ʨʦʟʨʽʟʽ, 

ʧʦʜʽʣ ʦʙʣʘʩʪʽ ʬʽʣʴʪʨʘʮʽʾ ʚ ʧʣʘʥʽ ʪʦʱʦ. 

ʇʨʠ ʮʴʦʤʫ ʚʩʪʘʥʦʚʣʶʶʪʴ ʤʝʞʽ ʦʙʣʘʩʪʽ ʬʽʣʴʪʨʘʮʽʾ, ʢʨʘʡʦʚʽ ʫʤʦʚʠ, ʨʦʟʨʘʭʫʥʢʦʚʽ ʟʥʘʯʝʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ. 



29 

 

ʄʝʞʘʤʠ ʦʙʣʘʩʪʽ ʬʽʣʴʪʨʘʮʽʾ ʤʦʞʫʪʴ ʙʫʪʠ: ʨʽʯʢʠ ʪʘ ʚʦʜʦʡʤʠ, ʷʢʽ ʛʽʜʨʘʚʣʽʯʥʝ ʧʦʚôʷʟʘʥʽ ʟ 

ʧʽʜʟʝʤʥʠʤʠ ʚʦʜʘʤʠ; ʣʽʥʽʾ ʢʦʥʪʘʢʪʫ ʚʦʜʦʥʘʩʠʯʝʥʠʭ ʧʦʨʽʜ ʟ ʰʘʨʦʤ, ʱʦ ʤʘʻ ʟʥʘʯʥʦ ʙʽʣʴʰʫ (ʫ 

20-40 ʨʘʟʽʚ)  ʚʦʜʦʧʨʦʥʠʢʥʽʩʪʴ ʪʘ ʜʫʞʝ ʚʝʣʠʢʽ ʟʘʧʘʩʠ ʧʽʜʟʝʤʥʠʭ ʚʦʜ; ʨʽʟʥʽ ʪʝʢʪʦʥʽʯʥʽ 

ʧʦʨʫʰʝʥʥʷ. 

ʋ ʚʝʣʠʢʠʭ ʜʦʣʠʥʘʭ ʨʽʯʦʢ, ʥʘ ʚʦʜʦʜʽʣʘʭ, ʘ ʪʘʢʦʞ ʫ ʩʝʨʝʜʥʽʭ ʯʘʩʪʠʥʘʭ ʘʨʪʝʟʽʘʥʩʴʢʠʭ 

ʙʘʩʝʡʥʽʚ ʤʝʞʽ ʦʙʣʘʩʪʽ ʬʽʣʴʪʨʘʮʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʟʥʘʯʥʦ ʚʽʜʜʘʣʝʥʽ ʚʽʜ ʦʙôʻʢʪʫ ʤʦʜʝʣʶʚʘʥʥʷ. 

ɼʣʷ ʪʘʢʠʭ ʚʠʧʘʜʢʽʚ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʚʠʜʽʣʷʶʪʴ ʫʤʦʚʥʫ ʦʙʣʘʩʪʴ, ʟʘ ʤʝʞʽ ʷʢʦʾ ʚʧʣʠʚ 

ʧʨʦʮʝʩʫ, ʱʦ ʤʦʜʝʣʶʻʪʴʩʷ, ʧʨʘʢʪʠʯʥʦ ʥʝ ʧʦʰʠʨʶʻʪʴʩʷ. ʈʦʟʤʽʨʠ ʪʘʢʦʾ ʫʤʦʚʥʦʾ ʦʙʣʘʩʪʽ 

ʚʠʟʥʘʯʘʶʪʴ ʘʙʦ ʟ ʟʘʛʘʣʴʥʠʭ ʤʽʨʢʫʚʘʥʴ, ʘʙʦ ʰʣʷʭʦʤ ʦʙʯʠʩʣʝʥʴ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʬʘʢʪʦʨʽʚ 

ʚʧʣʠʚʫ (ʜʽʷ ʚʦʜʦʟʘʙʦʨʫ, ʧʽʜʡʦʤ ʨʽʚʥʷ ʚʦʜʠ ʫ ʚʦʜʦʩʭʦʚʠʱʽ) ʪʘ ʪʝʨʤʽʥʫ ʜʽʾ ʬʘʢʪʦʨʽʚ. 

ʂʨʘʡʦʚʽ ʫʤʦʚʠ ʚʠʟʥʘʯʘʶʪʴ ʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʧʦʪʦʢʽʚ ʧʽʜʟʝʤʥʠʭ ʚʦʜ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʫʤʦʚʠ 

ʞʠʚʣʝʥʥʷ ʪʘ ʮʠʨʢʫʣʷʮʽʾ. ʂʨʘʡʦʚʽ ʫʤʦʚʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʧʦʯʘʪʢʦʚʦʾ ʪʘ ʛʨʘʥʠʯʥʠʭ. ɼʣʷ 

ʤʦʜʝʣʶʚʘʥʥʷ ʫʩʪʘʣʝʥʠʭ ʧʦʪʦʢʽʚ ʜʦʩʪʘʪʥʴʦ ʣʠʰʝ ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ. ɻʨʘʥʠʯʥʽ ʫʤʦʚʠ ʙʫʚʘʶʪʴ 

4 ʨʦʜʽʚ, ʚʦʥʠ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʷʢ ʜʣʷ ʟʦʚʥʽʰʥʽʭ, ʪʘʢ ʽ ʜʣʷ ʚʥʫʪʨʽʰʥʽʭ ʤʝʞ ʦʙʣʘʩʪʽ ʬʽʣʴʪʨʘʮʽʾ. 

ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʥʝʫʩʪʘʣʝʥʠʭ ʧʦʪʦʢʽʚ ʧʦʪʨʽʙʥʘ ʪʘʢʦʞ ʧʦʯʘʪʢʦʚʘ ʫʤʦʚʘ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʦʚʝʨʭʥʽ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʥʘʧʦʨʽʚ ʫ ʧʦʯʘʪʢʦʚʠʡ ʤʦʤʝʥʪ ʯʘʩʫ. 

ɺ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ ʛʨʘʥʠʯʥʽ ʫʤʦʚʠ I ʨʦʜʫ ʚʠʥʠʢʘʶʪʴ ʥʘ ʤʝʞʽ ʧʣʘʩʪʘ ʟ ʨʽʯʢʦʶ ʘʙʦ 

ʚʦʜʦʡʤʦʶ, ʷʢʽ ʛʽʜʨʘʚʣʽʯʥʝ ʧʦʚôʷʟʘʥʽ ʟ ʧʽʜʟʝʤʥʠʤʠ ʚʦʜʘʤʠ ʽ ʻ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦ ʜʦʩʢʦʥʘʣʠʤʠ. 

ʗʢʱʦ ʚʦʜʦʡʤʘ ʘʙʦ ʨʽʯʢʘ ʧʝʨʝʪʠʥʘʶʪʴ ʚʦʜʦʥʦʩʥʠʡ ʛʦʨʠʟʦʥʪ ʣʠʰʝ ʯʘʩʪʢʦʚʦ (ʛʽʜʨʦʜʠʥʘʤʽʯʥʘ 

ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ), ʤʘʻ ʤʽʩʮʝ ʛʨʘʥʠʯʥʘ ʫʤʦʚʘ III ʨʦʜʫ, ʷʢʫ ʤʦʞʥʘ ʟʘʤʽʥʠʪʠ ʫʤʦʚʦʶ I ʨʦʜʫ, 

ʟʘʩʪʦʩʫʚʘʚʰʠ ʪʘʢ ʟʚʘʥʠʡ ʜʦʜʘʪʢʦʚʠʡ ʬʽʣʴʪʨʘʮʽʡʥʠʡ ʦʧʽʨ ʣʦʞʘ ʚʦʜʦʡʤʠ ʘʙʦ ʨʫʩʣʘ ʨʽʯʢʠ. 

ɻʨʘʥʠʯʥʘ ʫʤʦʚʘ II ʨʦʜʫ ʤʘʻ ʤʽʩʮʝ, ʥʘʧʨʠʢʣʘʜ, ʥʘ ʤʝʞʽ, ʚʟʜʦʚʞ ʷʢʦʾ ʚʠʥʠʢʘʻ ʧʝʨʝʪʽʢ 

ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʟ ʦʜʥʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ʚ ʽʥʰʠʡ, ʥʝ ʧʦʚôʷʟʘʥʠʡ ʟ ʥʠʤ, ʘʙʦ ʥʘ ʤʝʞʽ 

ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ʟ ʚʦʜʦʪʨʠʚʦʤ. 

ɻʨʘʥʠʯʥʽ ʫʤʦʚʠ IV ʨʦʜʫ ʚʠʥʠʢʘʶʪʴ ʥʘ ʤʝʞʘʭ ʧʣʘʩʪʽʚ ʟ ʨʽʟʥʦʶ ʚʦʜʦʧʨʦʚʽʜʥʽʩʪʶ ʽ ʥʝ 

ʧʦʪʨʝʙʫʶʪʴ ʩʧʝʮʽʘʣʴʥʦʛʦ ʚʨʘʭʫʚʘʥʥʷ. ɸʣʝ, ʷʢʱʦ ʚʦʜʦʧʨʦʥʠʢʥʽʩʪʴ ʜʚʦʭ ʧʣʘʩʪʽʚ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʙʽʣʴʰ ʷʢ ʫ 100 ʨʘʟʽʚ, ʫʤʦʚʘ IV ʨʦʜʫ ʤʦʞʝ ʙʫʪʠ ʟʘʤʽʥʝʥʘ ʥʘ ʫʤʦʚʫ I ʨʦʜʫ (ʥʘ 

ʤʝʞʘʭ ʟ ʙʽʣʴʰ ʧʨʦʥʠʢʥʦʶ ʧʦʨʦʜʦʶ) ʘʙʦ ʥʘ ʫʤʦʚʫ II ʨʦʜʫ (ʥʘ ʤʝʞʘʭ ʟ ʤʝʥʰ ʧʨʦʥʠʢʥʦʶ 

ʧʦʨʦʜʦʶ). 

ɿʛʘʜʘʥʝ ʚʠʱʝ ʚʽʜʥʦʩʠʪʴʩʷ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʜʦ ʙʦʢʦʚʠʭ ʤʝʞ. 

ʅʘ ʥʠʞʥʽʡ ʤʝʞʽ (ʣʦʞʝ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ʘʙʦ ʢʦʤʧʣʝʢʩʫ) ʥʘʡʯʘʩʪʽʰʝ ʤʘʻ ʤʽʩʮʝ 

ʛʨʘʥʠʯʥʘ ʫʤʦʚʘ II ʨʦʜʫ (ʥʝʧʨʦʥʠʢʥʘ ʤʝʞʘ, ʚʠʪʨʘʪʠ ʜʦʨʽʚʥʶʶʪʴ 0) ʘʙʦ ʫʤʦʚʘ III ʨʦʜʫ 

(ʧʝʨʝʪʽʢ ʯʝʨʝʟ ʩʣʘʙʦ ʧʨʦʥʠʢʥʠʡ ʰʘʨ). 

ʅʘ ʚʝʨʭʥʽʡ ʤʝʞʽ  (ʚʝʨʭʥʽʡ ʨʦʟʜʽʣʴʥʠʡ ʰʘʨ ʥʘʧʽʨʥʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ʘʙʦ 

ʧʦʚʝʨʭʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ) ʩʠʪʫʘʮʽʷ ʤʘʡʞʝ ʪʘʢʘ, ʱʦ ʚʠʥʠʢʘʻ ʥʘ ʥʠʞʥʽʡ ʤʝʞʽ. ʈʽʟʥʠʮʷ ʧʦʣʷʛʘʻ 

ʚ ʪʦʤʫ, ʱʦ ʜʣʷ ʙʝʟʥʘʧʽʨʥʦʛʦ ʧʦʪʦʢʫ ʨʦʟʛʣʷʜʘʶʪʴ ʥʝ ʧʝʨʝʪʽʢ, ʘ ʽʥʬʽʣʴʪʨʘʮʽʡʥʝ  ʞʠʚʣʝʥʥʷ ʧʦ 

ʧʣʦʱʽ. 

ʉʣʽʜ ʧʘʤôʷʪʘʪʠ, ʱʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʠʞʥʴʦʾ ʤʝʞʽ ʪʘ ʛʨʘʥʠʯʥʦʾ ʫʤʦʚʠ ʜʣʷ ʪʘʢʦʾ ʤʝʞʽ ʪʽʩʥʦ 

ʧʦʚôʷʟʘʥʝ ʟ ʩʭʝʤʘʪʠʟʘʮʽʻʶ ʦʙʣʘʩʪʽ ʬʽʣʴʪʨʘʮʽʾ.  

ʉʭʝʤʘʪʠʟʘʮʽʷ ʦʙʣʘʩʪʽ ʬʽʣʴʪʨʘʮʽʾ ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʪʘʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. ʇʦ-ʧʝʨʰʝ, 

ʨʦʟʛʣʷʜʘʶʪʴ ʤʘʪʝʨʽʘʣʠ ʧʦ ʢʦʞʥʦʤʫ ʚʦʜʦʥʦʩʥʦʤʫ ʛʦʨʠʟʦʥʪʫ ʪʘ ʩʣʘʙʦ ʧʨʦʥʠʢʥʦʤʫ ʰʘʨʫ ʜʣʷ 

ʪʦʛʦ, ʱʦʙ ʚʩʪʘʥʦʚʠʪʠ ʜʣʷ ʥʠʭ ʚʝʣʠʯʠʥʠ ʧʦʪʫʞʥʦʩʪʝʡ ʰʘʨʽʚ, ʢʦʝʬʽʮʽʻʥʪʽʚ ʬʽʣʴʪʨʘʮʽʾ, ʚʦʜʦ 

ʧʨʦʚʽʜʥʦʩʪʽ, ʧôʻʟʦʧʨʦʚʽʜʥʦʩʪʽ ʪʦʱʦ. ʇʨʠ ʥʝʟʥʘʯʥʽʡ ʤʽʥʣʠʚʦʩʪʽ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚ ʤʝʞʘʭ 

ʧʦʰʠʨʝʥʥʷ ʧʣʘʩʪʘ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʟʦʥʠ ʟ ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʩʝʨʝʜʥʽʤʠ ʚʝʣʠʯʠʥʘʤʠ 

ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʩʧʨʦʱʫʻ ʧʨʦʮʝʜʫʨʫ ʧʦʜʘʣʴʰʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʩʭʝʤʘʪʠʟʘʮʽʾ ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʠʞʥʴʦʾ ʤʝʞʽ ʦʙʣʘʩʪʽ ʬʽʣʴʪʨʘʮʽʾ, ʪʦʙʪʦ 

ʚʦʜʦʪʨʠʚʫ. ɿʘ ʥʠʞʥʶ ʤʝʞʫ ʤʦʞʝ ʙʫʪʠ ʧʨʠʡʥʷʪʠʡ ʥʝ ʪʽʣʴʢʠ ʩʧʨʘʚʞʥʽʡ ʚʦʜʦʪʨʠʚ, ʘʣʝ ʡ ʰʘʨ 

ʰʠʨʦʢʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʽ ʚʝʣʠʢʦʾ ʧʦʪʫʞʥʦʩʪʽ, ʷʢʠʡ ʤʘʻ ʢʦʝʬʽʮʽʻʥʪ ʬʽʣʴʪʨʘʮʽʾ ʫ 1000 

ʨʘʟʽʚ ʤʝʥʰʠʡ ʟʘ ʢʦʝʬʽʮʽʻʥʪ ʬʽʣʴʪʨʘʮʽʾ ʰʘʨʫ, ʱʦ ʤʦʜʝʣʶʻʪʴʩʷ. 

ʇʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʥʠʞʥʴʦʾ ʤʝʞʽ ʙʘʛʘʪʦʰʘʨʦʚʠʭ ʪʦʚʱ ʩʣʽʜ ʚʨʘʭʫʚʘʪʠ ʨʽʟʥʠʮʶ ʥʘʧʦʨʽʚ 

ʩʫʩʽʜʥʽʭ ʰʘʨʽʚ ʪʘ ʚʦʜʦʧʨʦʥʠʢʥʽʩʪʴ ʨʦʟʜʽʣʴʥʠʭ ʩʣʘʙʦ ʧʨʦʥʠʢʥʠʭ ʰʘʨʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ 

ʧʨʦʮʝʩ ʧʝʨʝʪʽʢʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʥʠʞʥʷ ʤʝʞʽ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʜʽʾ ʰʪʫʯʥʠʭ 

ʩʧʦʨʫʜ (ʥʘʧʨʠʢʣʘʜ, ʟʘʧʨʦʝʢʪʦʚʘʥʠʭ ʚʦʜʦʟʘʙʦʨʽʚ). 



30 

 

ʇʨʠ ʩʭʝʤʘʪʠʟʘʮʽʾ ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ ʪʘʢ ʟʚʘʥʽ ʧʨʝʜʩʪʘʚʥʠʮʴʢʽ ʟʥʘʯʝʥʥʷ 

ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʎʝ ʚʠʢʦʥʫʻʪʴʩʷ ʰʣʷʭʦʤ ʫʟʘʛʘʣʴʥʝʥʥʷ ʜʘʥʠʭ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ 

ʚʽʜʧʦʚʽʜʥʠʭ ʢʘʨʪʘʭ ʪʘ ʩʭʝʤʘʭ, ʘ ʪʘʢʦʞ ʰʣʷʭʦʤ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ, 

ʛʝʦʣʦʛʽʯʥʠʭ, ʣʽʪʦʣʦʛʽʯʥʠʭ ʪʘ ʽʥʰʠʭ ʫʤʦʚ. ʂʦʨʝʢʪʥʠʤ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʮʴʦʛʦ 

ʩʪʘʪʠʩʪʠʯʥʦʛʦ  ʤʦʜʝʣʶʚʘʥʥʷ, ʷʢʝ ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʠʪʠ ʦʙʣʘʩʪʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʦʜʥʦʨʽʜʥʠʤ 

ʜʽʣʷʥʢʘʤ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʯʠ ʢʦʤʧʣʝʢʩʽʚ. 

ʇʨʠʨʦʜʥʘ  ʛʝʦʬʽʣʴʪʨʘʮʽʡʥʘ ʤʦʜʝʣʴ ʧʦʚʠʥʥʘ ʙʫʪʠ ʜʝʪʘʣʴʥʦ ʧʦʜʘʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʤʦʜʝʣʝʡ. ʇʦʪʽʤ ʥʘ ʙʘʟʽ ʪʘʢʦʾ ʧʨʠʨʦʜʥʦʾ ʩʭʝʤʠ ʩʪʚʦʨʶʶʪʴ ʛʽʜʨʦʜʠʥʘʤʽʯʥʫ 

ʩʭʝʤʫ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʦʙʣʘʩʪʴ ʪʘ ʧʨʦʮʝʩ ʬʽʣʴʪʨʘʮʽʾ ʫ ʩʫʚʦʨʽʡ ʛʽʜʨʦʜʠʥʘʤʽʯʥʽʡ ʧʦʩʪʘʥʦʚʮʽ 

(ʪʦʙʪʦ, ʟ ʧʦʚʥʠʤ ʤʘʪʝʤʘʪʠʯʥʠʤ ʬʦʨʤʫʣʶʚʘʥʥʷʤ ʟʘʜʘʯʽ, ʷʢʝ ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʾʾ ʦʜʥʦʟʥʘʯʥʦʛʦ 

ʨʦʟʚôʷʟʢʫ). ʊʘʢʠʤ ʰʣʷʭʦʤ ʩʪʚʦʨʶʻʪʴʩʷ ʚʭʽʜʥʘ ʛʽʜʨʦʜʠʥʘʤʽʯʥʘ ʩʭʝʤʘ. ɺ ʧʦʜʘʣʴʰʦʤʫ ʚʦʥʘ 

ʫʪʦʯʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʢʦʨʠʛʫʚʘʥʥʷ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʫ ʤʝʞʘʭ ʧʨʠʧʫʩʪʠʤʦʛʦ. 

 

3.3 ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʧʨʦʛʥʦʟʥʦʾ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʾ ʤʦʜʝʣʽ 

 

ʇʨʦʛʥʦʟʥʘ ʤʦʜʝʣʴ ʙʫʜʫʻʪʴʩʷ ʥʘ ʙʘʟʽ ʚʭʽʜʥʦʾ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʾ ʤʦʜʝʣʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʽʾ 

ʰʪʫʯʥʠʭ ʩʧʦʨʫʜ, ʱʦ ʧʨʦʝʢʪʫʶʪʴʩʷ. 

ʐʪʫʯʥʽ ʩʧʦʨʫʜʠ ʽʥʦʜʽ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʥʘ ʙʦʢʦʚʠʭ ʤʝʞʘʭ ʦʙʣʘʩʪʽ ʬʽʣʴʪʨʘʮʽʾ (ʚʦʜʦʡʤʘ, 

ʢʘʥʘʣ), ʘʣʝ ʯʘʩʪʽʰʝ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʚʥʫʪʨʽʰʥʽ ʤʝʞʽ. 

ɼʣʷ ʚʩʽʭ ʰʪʫʯʥʠʭ ʩʧʦʨʫʜ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʽʜʦʤʽ ʨʦʟʪʘʰʫʚʘʥʥʷ, ʨʦʟʤʽʨʠ ʪʘ ʨʝʞʠʤ ʾʭ ʨʦʙʦʪʠ. 

ʈʝʞʠʤ ʨʦʙʦʪʠ ʰʪʫʯʥʦʾ ʩʧʦʨʫʜʠ ʚʠʟʥʘʯʘʻ ʬʘʢʪʠʯʥʫ ʫʤʦʚʫ ʥʘ ʤʝʞʽ. ʅʘʧʨʠʢʣʘʜ, ʛʨʘʥʠʯʥʘ 

ʫʤʦʚʘ I ʨʦʜʫ  ʤʦʞʝ ʙʫʪʠ ʟʘʜʘʥʘ ʫ ʚʦʜʦʡʤʘʭ ʽ ʢʘʥʘʣʘʭ, ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʜʨʝʥʘʭ, ʩʚʝʨʜʣʦʚʠʥʘʭ. 

ɻʨʘʥʠʯʥʘ ʫʤʦʚʘ II ʨʦʜʫ ʤʦʞʝ ʙʫʪʠ ʟʘʜʘʥʘ ʜʣʷ ʩʚʝʨʜʣʦʚʠʥʠ, ʱʦ ʧʨʘʮʶʻ ʟ ʚʽʜʦʤʠʤ ʜʝʙʽʪʦʤ. 

ʇʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʧʨʦʮʝʩʽʚ ʬʽʣʴʪʨʘʮʽʾ ʚ ʫʤʦʚʘʭ ʤʝʣʽʦʨʘʮʽʾ (ʦʩʦʙʣʠʚʦ, ʟʨʦʰʫʚʘʥʥʷ) 

ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʩʣʽʜ ʧʨʠʜʽʣʠʪʠ ʚʠʚʯʝʥʥʶ ʫʤʦʚ ʥʘ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʦʚʠʭ ʚʦʜ, ʪʦʙʪʦ, 

ʚʩʪʘʥʦʚʠʪʠ ʚʝʣʠʯʠʥʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʞʠʚʣʝʥʥʷ ʧʦ ʧʣʦʱʽ ʫ ʰʪʫʯʥʠʭ ʫʤʦʚʘʭ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʩʧʦʨʫʜ ʫ ʯʘʩʽ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʟʘʛʘʣʴʥʦʾ ʦʮʽʥʢʠ ʭʘʨʘʢʪʝʨʫ 

ʨʦʟʚʠʪʢʫ ʧʨʦʮʝʩʽʚ, ʱʦ ʧʨʦʛʥʦʟʫʶʪʴʩʷ, ʪʘ ʜʘʻ ʧʽʜʩʪʘʚʠ ʜʣʷ ʚʠʙʦʨʫ ʨʝʞʠʤʫ ʬʽʣʴʪʨʘʮʽʾ, ʫ 

ʷʢʦʤʫ ʮʽ ʧʨʦʮʝʩʠ ʧʦʚʠʥʥʽ ʤʦʜʝʣʶʚʘʪʠʩʷ - ʫʩʪʘʣʝʥʦʛʦ ʯʠ ʥʝʫʩʪʘʣʝʥʦʛʦ, ʞʦʨʩʪʢʦʛʦ ʯʠ 

ʧʨʫʞʥʦʛʦ. 

ʗʢʱʦ ʤʝʪʦʶ ʤʦʜʝʣʶʚʘʥʥʷ ʻ ʚʠʙʽʨ ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʦʾ ʩʭʝʤʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʯʠ ʨʦʙʦʪʠ 

ʰʪʫʯʥʦʾ ʩʧʦʨʫʜʠ, ʪʦ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʜʝʢʽʣʴʢʘ ʚʘʨʽʘʥʪʽʚ ʧʨʦʛʥʦʟʥʦʾ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʾ ʩʭʝʤʠ. 

ʇʽʩʣʷ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʥʦʟʥʦʾ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʾ ʩʭʝʤʠ ʜʦʮʽʣʴʥʦ ʚʩʪʘʥʦʚʠʪʠ ʪʘ ʦʙˇʨʫʥʪʫʚʘʪʠ 

ʤʦʞʣʠʚʽʩʪʴ ʟʤʝʥʰʝʥʥʷ ʧʦʨʷʜʢʫ ʚʠʤʽʨʥʦʩʪʽ ʬʽʣʴʪʨʘʮʽʡʥʦʾ ʪʝʯʽʾ, ʘ ʪʘʢʦʞ ʟôʷʩʫʚʘʪʠ 

ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʤʝʪʦʜʫ ʬʨʘʛʤʝʥʪʫʚʘʥʥʷ. ʉʪʚʦʨʝʥʘ 

ʛʽʜʨʦʜʠʥʘʤʽʯʥʘ ʩʭʝʤʘ ʤʦʞʝ ʙʫʪʠ ʜʦʩʠʪʴ ʩʢʣʘʜʥʦʶ, ʪʦʤʫ ʟ ʤʝʪʦʶ ʩʧʨʦʱʝʥʥʷ ʧʦʜʘʣʴʰʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʤʦʞʥʘ ʧʦʜʦʚʞʠʪʠ ʩʭʝʤʘʪʠʟʘʮʽʶ. ɼʣʷ ʮʴʦʛʦ ʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚʠʱʝʟʛʘʜʘʥʽ 

ʧʨʠʡʦʤʠ.  

ɿʤʝʥʰʝʥʥʷ ʧʦʨʷʜʢʫ ʚʠʤʽʨʥʦʩʪʽ ʟʘʜʘʯʽ ʟʥʘʯʥʦ ʩʢʦʨʦʯʫʻ ʦʙôʻʤ ʪʘ ʯʘʩ ʤʦʜʝʣʶʚʘʥʥʷ.  

ʌʨʘʛʤʝʥʪʫʚʘʥʥʷ ʦʙʣʘʩʪʽ ʬʽʣʴʪʨʘʮʽʾ ʧʦʣʷʛʘʻ ʫ ʚʠʜʽʣʝʥʥʽ ʟ ʦʙʣʘʩʪʽ ʦʜʥʦʛʦ ʯʠ ʜʝʢʽʣʴʢʦʭ 

ʬʨʘʛʤʝʥʪʽʚ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ. ʊʘʢʽ ʬʨʘʛʤʝʥʪʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʜʦʩʪʘʪʥʴʦ ʧʨʝʜʩʪʘʚʥʠʮʴʢʠʤʠ, 

ʱʦʙ ʧʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʤʦʜʝʣʶʚʘʥʥʷ ʤʦʞʥʘ ʙʫʣʦ ʦʮʽʥʠʪʠ ʬʽʣʴʪʨʘʮʽʡʥʠʡ ʧʨʦʮʝʩ ʚ ʮʽʣʦʤʫ, 

ʪʦʙʪʦ ʤʦʞʥʘ ʙʫʣʦ ʨʦʟʧʦʚʩʶʜʠʪʠ (ʧʦʰʠʨʠʪʠ) ʨʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘ ʚʩʶ ʦʙʣʘʩʪʴ ʟ 

ʪʦʯʥʽʩʪʶ, ʷʢʘ ʟʘʜʦʚʦʣʴʥʷʻ ʧʨʘʢʪʠʯʥʠʤ ʧʦʪʨʝʙʘʤ. ʆʩʥʦʚʥʽ ʚʠʤʦʛʠ ʜʦ ʚʠʜʽʣʝʥʥʷ ʬʨʘʛʤʝʥʪʽʚ 

ʪʘʢʽ: ʬʨʘʛʤʝʥʪ ʧʦʚʠʥʝʥ ʚʤʽʱʫʚʘʪʠ ʫ ʩʦʙʽ ʚʩʽ ʦʩʥʦʚʥʽ ʛʽʜʨʦʜʠʥʘʤʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʱʦ 

ʧʨʠʪʘʤʘʥʥʽ ʛʽʜʨʦʜʠʥʘʤʽʯʥʽʡ ʤʦʜʝʣʽ ʚ ʮʽʣʦʤʫ; ʥʘ ʤʝʞʘʭ ʬʨʘʛʤʝʥʪʫ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʥʥʷ 

ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʛʨʘʥʠʯʥʠʤ ʫʤʦʚʘʤ ʬʽʣʴʪʨʘʮʽʡʥʦʾ ʤʦʜʝʣʽ. 

ʅʘʡʯʘʩʪʽʰʝ ʬʨʘʛʤʝʥʪʠ ʚʠʜʽʣʷʶʪʴ ʧʦ ʦʩʷʤ ʩʠʤʝʪʨʽʾ ʘʙʦ ʧʦ ʣʽʥʽʷʤ ʪʦʢʫ ʬʽʣʴʪʨʘʮʽʡʥʠʭ 

ʪʝʯʽʡ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚʥʘʩʣʽʜʦʢ ʜʽʾ ʰʪʫʯʥʠʭ ʩʧʦʨʫʜ. ʇʦʪʽʤ ʥʘ ʬʨʘʛʤʝʥʪʽ ʚʠʢʦʥʫʻʪʴʩʷ 

ʜʝʪʘʣʴʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʫʜʦʚʠ ʧʣʘʩʪʽʚ, ʨʝʘʣʴʥʦʛʦ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʦʞʥʦʾ ʰʪʫʯʥʦʾ ʩʧʦʨʫʜʠ ʪʘ ʨʝʞʠʤʫ ʾʾ ʨʦʙʦʪʠ. 

ɺ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʥʝ ʚʜʘʻʪʴʩʷ ʚʠʙʨʘʪʠ ʪʠʧʦʚʠʡ ʬʨʘʛʤʝʥʪ ʜʣʷ ʚʩʽʻʾ ʦʙʣʘʩʪʽ ʬʽʣʴʪʨʘʮʽʾ 

ʚʥʘʩʣʽʜʦʢ ʚʝʣʠʢʦʾ ʩʢʣʘʜʥʦʩʪʽ ʤʦʜʝʣʽ. ʊʦʜʽ ʚʩʶ ʦʙʣʘʩʪʴ ʬʽʣʴʪʨʘʮʽʾ ʧʦʜʽʣʷʶʪʴ ʥʘ ʜʝʢʽʣʴʢʘ 
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ʙʽʣʴʰ ʧʨʦʩʪʠʭ ʬʨʘʛʤʝʥʪʽʚ ʪʘ ʤʦʜʝʣʶʶʪʴ ʢʦʞʥʠʡ ʟ ʬʨʘʛʤʝʥʪʽʚ ʦʢʨʝʤʦ. ʗʢ ʨʝʟʫʣʴʪʘʪ 

ʦʪʨʠʤʫʶʪʴ ʦʢʨʝʤʽ ʨʦʟʚôʷʟʢʠ ʜʣʷ ʦʢʨʝʤʠʭ ʜʽʣʷʥʦʢ ʦʙʣʘʩʪʽ ʬʽʣʴʪʨʘʮʽʾ. ɼʦʜʘʚʘʥʥʷ ʮʠʭ 

ʨʦʟʚôʷʟʢʽʚ, ʪʦʙʪʦ çʟʰʠʚʢʘè ʬʨʘʛʤʝʥʪʽʚ, ʜʘʻ ʨʦʟʚôʷʟʦʢ ʜʣʷ ʦʙʣʘʩʪʽ ʬʽʣʴʪʨʘʮʽʾ ʚ ʮʽʣʦʤʫ. 

 

3.4 ʊʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ ʤʝʪʦʜʫ ʩʢʽʥʯʝʥʠʭ ʨʽʟʥʠʮʴ ʧʨʠ ʨʦʟʚôʷʟʘʥʥʽ ʟʘʜʘʯ ʛʝʦʬʽʣʴʪʨʘʮʽʾ 

 

ʅʘ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʜʣʷ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʦʛʦ ʜʝʪʝʨʤʽʥʦʚʘʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ  ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʧʝʨʝʚʘʞʥʦ ʜʚʘ ʯʠʩʣʦʚʠʭ ʤʝʪʦʜʠ ʨʦʟʚôʷʟʘʥʥʷ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʛʝʦʬʽʣʴʪʨʘʮʽʾ, ʘ ʩʘʤʝ 

ʤʝʪʦʜ ʩʢʽʥʯʝʥʠʭ ʨʽʟʥʠʮʴ ʪʘ ʤʝʪʦʜ ʩʢʽʥʯʝʥʠʭ ʝʣʝʤʝʥʪʽʚ. ɹʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʟ ʥʠʭ ʻ  ʤʝʪʦʜ 

ʩʢʽʥʯʝʥʠʭ ʨʽʟʥʠʮʴ (ʤʝʪʦʜ ʩʽʪʦʢ). 

ɼʣʷ ʧʦʷʩʥʝʥʥʷ ʤʝʪʦʜʫ ʩʢʽʥʯʝʥʠʭ ʨʽʟʥʠʮʴ ʨʦʟʛʣʷʥʝʤʦ ʚʽʜʦʤʝ ʨʽʚʥʷʥʥʷ ʛʝʦʬʽʣʴʪʨʘʮʽʾ: 
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ʜʝ hKÖ  - ʢʦʝʬʽʮʽʻʥʪ ʚʦʜʦʧʨʦʚʽʜʥʦʩʪʽ, ʤ2/ʜʦʙ; 

     H      - ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʡ ʥʘʧʽʨ, ʤ; 

     w       - ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʞʠʚʣʝʥʥʷ ʧʦ ʧʣʦʱʽ, ʤ/ʜʦʙ; 

     m      - ʢʦʝʬʽʮʽʻʥʪ ʚʦʜʦʚʽʜʜʘʯʽ; 

     x , y   - ʢʦʦʨʜʠʥʘʪʠ ʧʨʦʩʪʦʨʫ, ʤ; 

     t        - ʯʘʩ, ʜʦʙ. 

 

ɼʣʷ ʩʧʨʦʱʝʥʥʷ ʧʨʠʧʫʩʪʠʤʦ: 

1. ʇʦʪʽʢ ʻ ʦʜʥʦʤʽʨʥʠʤ. 

2. ɺʦʜʦʧʨʦʚʽʜʥʽʩʪʴ ʻ ʩʪʘʣʦʶ, ʪʦʙʪʦ  consthK =Ö . 

3. ɾʠʚʣʝʥʥʷ ʧʦ ʧʣʦʱʽ ʚʽʜʩʫʪʥʻ, ʪʦʙʪʦ 0=w . 

ʊʦʜʽ ʨʽʚʥʷʥʥʷ (3.1) ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 
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ʄʝʪʦʜ ʩʢʽʥʯʝʥʠʭ ʨʽʟʥʠʮʴ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʦʥʷʪʪʽ ʧʦʭʽʜʥʦʾ: 
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ʗʢʱʦ xD  ʻ ʜʦʩʠʪʴ ʤʘʣʠʤ, ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ: 
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ʈʦʟʛʣʷʥʝʤʦ ʈʠʩ.3.1. 
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ʈʠʩ. 3.1  ʇʦʷʩʥʶʶʯʘ ʩʭʝʤʘ ʧʨʦʩʪʦʨʦʚʦʾ ʜʠʩʢʨʝʪʠʟʘʮʽʾ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʝʪʦʜʫ ʩʢʽʥʯʝʥʠʭ 

ʨʽʟʥʠʮʴ 

 

ʂʦʨʠʩʪʫʶʯʠʩʴ ʨʠʩ.3.1, ʟʘʧʠʰʝʤʦ ʚʠʨʘʟ 
2

2

x

H

µ

µ
 ʫ ʩʢʽʥʯʝʥʠʭ ʨʽʟʥʠʮʷʭ. 

ɼʣʷ ʚʫʟʣʘ  i : 
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           (3.6) 

 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʫ ʯʠʩʝʣʴʥʠʢʫ ʟʘʧʠʩʘʥʽ ʧʝʨʰʽ ʧʦʭʽʜʥʽ ʫ ʩʢʽʥʯʝʥʠʭ ʨʽʟʥʠʮʷʭ. 

ɿʘ ʘʥʘʣʦʛʽʻʶ ʟʘʧʠʰʝʤʦ ʫ ʩʢʽʥʯʝʥʠʭ ʨʽʟʥʠʮʷʭ ʚʠʨʘʟ ʜʣʷ 
t

H

µ

µ
 ʜʣʷ ʚʫʟʣʘ i : 
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ʜʝ   1+k

iH - ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʡ ʥʘʧʽʨ ʜʣʷ ʧʨʦʛʥʦʟʥʦʛʦ ʤʦʤʝʥʪʫ ʯʘʩʫ 1+k ; 

      k

iH    - ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʡ ʥʘʧʽʨ ʜʣʷ ʚʭʽʜʥʦʛʦ ʤʦʤʝʥʪʫ ʯʘʩʫ k ; 

      ktD - ʯʘʩ ʧʨʦʛʥʦʟʫ (ʽʥʪʝʨʚʘʣ ʯʘʩʫ ʚʽʜ k  ʜʦ 1+k ). 

     

ʋ ʧʽʜʩʫʤʢʫ ʤʘʻʤʦ: 
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ʉʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦ ʣʽʚʽʡ ʯʘʩʪʠʥʽ ʮʴʦʛʦ ʨʽʚʥʷʥʥʷ ʟʥʘʯʝʥʥʷ H  ʤʦʞʫʪʴ 

ʚʽʜʧʦʚʽʜʘʪʠ ʷʢ ʤʦʤʝʥʪʫ ʯʘʩʫ k, ʪʘʢ ʽ ʤʦʤʝʥʪʫ ʯʘʩʫ 1+k . 

ʗʢʱʦ ʫ ʣʽʚʽʡ ʯʘʩʪʠʥʽ H  ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʭʽʜʥʦʤʫ ʤʦʤʝʥʪʫ ʯʘʩʫ k, ʪʦ ʤʘʻʤʦ ʷʚʥʫ ʩʭʝʤʫ 

ʘʧʨʦʢʩʠʤʘʮʽʾ ʨʽʚʥʷʥʥʷ ʫ ʩʢʽʥʯʝʥʠʭ ʨʽʟʥʠʮʷʭ. ʗʢʱʦ ʫ ʣʽʚʽʡ ʯʘʩʪʠʥʽ H  ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʧʨʦʛʥʦʟʥʦʤʫ ʤʦʤʝʥʪʫ ʯʘʩʫ 1+k , ʪʦ ʤʘʻʤʦ ʥʝʷʚʥʫ ʩʭʝʤʫ.  

ʉʣʽʜ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ, ʟʘʩʪʦʩʦʚʫʶʯʠ ʤʝʪʦʜ ʩʢʽʥʯʝʥʠʭ ʨʽʟʥʠʮʴ, ʦʪʨʠʤʘʻʤʦ ʟʘʤʽʩʪʴ ʦʜʥʦʛʦ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʨʽʚʥʷʥʥʷ n  ʟʚʠʯʘʡʥʠʭ ʨʽʚʥʷʥʴ, ʜʝ n  - ʢʽʣʴʢʽʩʪʴ ʚʫʟʣʽʚ (ʙʣʦʢʽʚ). ʊʦʙʪʦ, 
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ʟʘʤʽʩʪʴ ʨʦʟʚôʷʟʘʥʥʷ ʦʜʥʦʛʦ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʨʽʚʥʷʥʥʷ ʥʝʦʙʭʽʜʥʦ ʨʦʟʚôʷʟʘʪʠ ʩʠʩʪʝʤʫ 

ʟʚʠʯʘʡʥʠʭ ʘʣʛʝʙʨʘʾʯʥʠʭ ʨʽʚʥʷʥʴ.  

ɯʩʥʫʻ ʧʦʥʷʪʪʷ ʥʝʩʪʽʡʢʦʩʪʽ ʩʭʝʤʠ ʨʦʟʚôʷʟʘʥʥʷ. ʅʝʩʪʽʡʢʘ ʩʭʝʤʘ - ʮʝ ʪʘʢʘ ʩʭʝʤʘ, ʧʨʠ 

ʨʝʘʣʽʟʘʮʽʾ ʷʢʦʾ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʧʦʭʠʙʢʘ ʚʽʜ ʢʨʦʢʫ ʜʦ ʢʨʦʢʫ ʫ ʯʘʩʽ (ʩʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ, ʱʦ 

ʤʝʪʦʜ ʩʢʽʥʯʝʥʠʭ ʨʽʟʥʠʮʴ - ʮʝ ʢʦʤʙʽʥʦʚʘʥʠʡ ʤʝʪʦʜ ʨʦʟʚôʷʟʢʫ). ʗʚʥʘ ʩʭʝʤʘ ʤʦʞʝ ʙʫʪʠ 

ʥʝʩʪʽʡʢʦʶ (ʩʪʽʡʢʽʩʪʴ ʮʽʻʾ ʩʭʝʤʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʦʢʨʝʤʠʤʠ ʫʤʦʚʘʤʠ ʚʠʙʦʨʫ 
ktD  ʪʘ xD  ʫ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʨʽʜ). ʅʝʷʚʥʘ ʩʭʝʤʘ ʟʘʚʞʜʠ ʻ ʩʪʽʡʢʦʶ. 

ɼʣʷ ʧʨʘʢʪʠʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʤʝʪʦʜʫ ʩʢʽʥʯʝʥʠʭ ʨʽʟʥʠʮʴ ʧʣʦʱʘ ʦʙʣʘʩʪʽ ʬʽʣʴʪʨʘʮʽʾ, ʱʦ 

ʤʦʜʝʣʶʻʪʴʩʷ, ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʙʣʦʢʠ (ʜʠʩʢʨʝʪʠʟʫʻʪʴʩʷ), ʟʜʝʙʽʣʴʰʦʛʦ ʟʘ ʦʨʪʦʛʦʥʘʣʴʥʦʶ 

ʩʽʪʢʦʶ. ɺ ʮʝʥʪʨʽ ʢʦʞʥʦʛʦ ʙʣʦʢʫ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʚʫʟʦʣ. 

ɼʠʩʢʨʝʪʠʟʘʮʽʷ ʦʙʣʘʩʪʽ ʬʽʣʴʪʨʘʮʽʾ ʚʠʢʦʥʫʻʪʴʩʷ ʽ ʚ ʨʦʟʨʽʟʽ. ʇʨʠ ʮʴʦʤʫ ʯʘʩʪʠʥʘ ʰʘʨʽʚ, 

ʚʠʜʽʣʝʥʠʭ ʥʘ ʛʝʦʬʽʣʴʪʨʘʮʽʡʥʽʡ ʤʦʜʝʣʽ, ʤʦʞʝ ʦʙ`ʻʜʥʫʚʘʪʠʩʷ, ʷʢʱʦ ʮʝ ʩʫʪʪʻʚʦ ʥʝ ʚʧʣʠʚʘʻ ʥʘ 

ʨʝʟʫʣʴʪʘʪ ʨʦʟʚôʷʟʢʫ. ɯʥʦʜʽ ʦʢʨʝʤʽ ʦʜʥʦʨʽʜʥʽ ʰʘʨʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʜʝʢʽʣʴʢʘ ʨʦʟʨʘʭʫʥʢʦʚʠʭ 

ʰʘʨʽʚ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʨʦʟʚ`ʷʟʢʫ ʘʙʦ ʙʽʣʴʰ ʪʦʯʥʦʛʦ ʚʨʘʭʫʚʘʥʥʷ ʨʝʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ 

ʧʦʪʦʢʫ. ʎʝ ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʚʨʘʭʫʚʘʥʥʷ ʚʝʨʪʠʢʘʣʴʥʦʾ ʩʢʣʘʜʦʚʦʾ ʧʦʪʦʢʫ ʫ ʚʦʜʦʥʦʩʥʠʭ 

ʛʦʨʠʟʦʥʪʘʭ ʟʥʘʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ, ʨʦʟʚ`ʷʟʘʥʥʽ ʟʘʜʘʯʽ ʧʨʦ ʧʝʨʝʩʫʚʘʥʥʷ ʥʝʢʦʥʜʠʮʽʡʥʠʭ ʚʦʜ ʫ 

ʨʦʟʨʽʟʽ, ʚʨʘʭʫʚʘʥʥʽ ʧʨʫʞʥʦʛʦ ʨʝʞʠʤʫ ʬʽʣʴʪʨʘʮʽʾ ʚ ʩʣʘʙʦ ʧʨʦʥʠʢʥʠʭ ʧʣʘʩʪʘʭ. 

ʉʪʫʧʽʥʴ ʽ ʭʘʨʘʢʪʝʨ ʜʠʩʢʨʝʪʠʟʘʮʽʾ ʦʙʣʘʩʪʽ, ʱʦ ʤʦʜʝʣʶʻʪʴʩʷ, ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʛʽʜʨʦʛʨʘʬʽʯʥʠʤʠ ʽ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʪʝʨʠʪʦʨʽʾ, ʛʝʦʣʦʛʦ-

ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʤʠ ʫʤʦʚʘʤʠ, ʘ ʪʘʢʦʞ ʩʪʫʧʝʥʝʤ ʚʠʚʯʝʥʦʩʪʽ ʨʘʡʦʥʫ. ʂʨʽʤ ʪʦʛʦ, ʧʨʠ 

ʜʠʩʢʨʝʪʠʟʘʮʽʾ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʙôʻʢʪʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʝʞʠʤ ʽ 

ʙʘʣʘʥʩ ʧʽʜʟʝʤʥʠʭ ʚʦʜ, ʘ ʪʘʢʦʞ ʩʭʝʤʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʦʜʦʟʘʙʽʨʥʠʭ ʩʧʦʨʫʜ. ʇʨʠ ʚʠʙʦʨʽ 

ʥʘʧʨʷʤʫ ʦʨʪʦʛʦʥʘʣʴʥʦʾ ʩʽʪʢʠ ʙʘʞʘʥʦ ʩʫʤʽʱʘʪʠ ʾʾ ʟ ʥʘʧʨʷʤʦʤ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʛʝʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘ ʛʽʜʨʦʛʨʘʬʽʯʥʦʾ ʤʝʨʝʞʽ. 

ɼʠʩʢʨʝʪʠʟʘʮʽʾ ʦʙʣʘʩʪʽ ʬʽʣʴʪʨʘʮʽʾ ʤʦʞʝ ʙʫʪʠ ʨʽʚʥʦʤʽʨʥʦʶ ʘʙʦ ʥʝʨʽʚʥʦʤʽʨʥʦʶ. ʇʝʨʰʘ ʻ 

ʙʽʣʴʰ ʧʨʠʚʘʙʣʠʚʦʶ, ʦʩʢʽʣʴʢʠ ʚʥʦʩʠʪʴ ʤʝʥʰʽ ʧʦʭʠʙʢʠ ʚ ʨʦʟʚ`ʷʟʢʠ, ʦʩʦʙʣʠʚʦ ʧʨʠ 

ʤʦʜʝʣʶʚʘʥʥʽ ʰʘʨʫʚʘʪʠʭ ʚʦʜʦʥʦʩʥʠʭ ʩʠʩʪʝʤ. ɸʣʝ ʚʠʙʽʨ ʨʦʟʤʽʨʽʚ ʙʣʦʢʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʤʘʩʰʪʘʙʦʤ ʤʦʜʝʣʽ ʽ ʭʘʨʘʢʪʝʨʦʤ ʟʘʜʘʯʽ, ʱʦ ʨʦʟʚ`ʷʟʫʻʪʴʩʷ.  

ʉʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦ ʧʽʜʭʦʜʠ ʜʦ ʜʠʩʢʨʝʪʠʟʘʮʽʾ ʦʙʣʘʩʪʽ ʬʽʣʴʪʨʘʮʽʾ ʧʨʠ 

ʨʦʟʚôʷʟʘʥʥʽ ʨʝʛʽʦʥʘʣʴʥʠʭ ʪʘ ʣʦʢʘʣʴʥʠʭ ʟʘʜʘʯ ʜʝʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ. 

ʇʨʠ ʨʦʟʚ`ʷʟʘʥʥʽ ʨʝʛʽʦʥʘʣʴʥʠʭ ʟʘʜʘʯ ʢʨʦʢ ʩʽʪʢʠ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʚʽʜ ʧʝʨʰʠʭ ʢʽʣʦʤʝʪʨʽʚ 

ʜʦ ʦʜʥʦʛʦ-ʜʚʦʭ ʜʝʩʷʪʢʽʚ ʢʽʣʦʤʝʪʨʽʚ. ʇʨʠ ʜʦʩʠʪʴ ʨʽʜʢʽʡ ʨʽʯʢʦʚʽʡ ʤʝʨʝʞʽ ʨʦʟʙʠʚʢʫ ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʥʫʚʘʪʠ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʤʽʞ ʜʚʦʤʘ ʩʫʤʽʞʥʠʤʠ ʘʙʦ ʧʘʨʘʣʝʣʴʥʠʤʠ ʨʽʯʢʘʤʠ 

ʨʦʟʤʽʱʫʚʘʣʦʩʷ ʥʝ ʤʝʥʰʝ ʪʨʴʦʭ ʙʣʦʢʽʚ, ʟ ʷʢʠʭ ʦʜʠʥ ʧʦʚʥʽʩʪʶ ʨʦʟʤʽʱʫʻʪʴʩʷ ʚ ʤʝʞʘʭ 

ʚʠʜʽʣʝʥʦʛʦ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʝʣʝʤʝʥʪʘ (ʚʦʜʦʜʽʣ ʘʙʦ ʜʦʣʠʥʘ ʨʽʯʢʠ). ʄʦʞʣʠʚʽʩʪʴ ʪʘʢʦʛʦ 

ʧʽʜʭʦʜʫ ʻ ʥʝ ʟʘʚʞʜʠ. ʗʢʱʦ ʙʣʦʢ ʤʦʜʝʣʽ ʚʢʣʶʯʘʻ ʚ ʩʦʙʽ ʨʽʟʥʽ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʽ ʝʣʝʤʝʥʪʠ, ʱʦ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʟʥʘʯʝʥʥʷʤʠ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʷʢ ʨʦʟʨʘʭʫʥʢʦʚʽ 

ʧʨʠʡʤʘʶʪʴʩʷ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ, ʩʝʨʝʜʥʴʦʟʚʘʞʝʥʽ ʧʦ ʧʣʦʱʽ ʙʣʦʢʫ. 

ɼʣʷ ʜʝʪʘʣʴʥʦʛʦ ʚʽʜʪʚʦʨʝʥʥʷ ʣʦʢʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʦʜʦʦʙʤʽʥʫ ʧʦʚʝʨʭʥʝʚʠʭ ʽ 

ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʧʦʪʨʽʙʥʠʡ ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʜʠʩʢʨʝʪʠʟʘʮʽʾ ʦʙʣʘʩʪʽ, ʧʨʘʢʪʠʯʥʝ ʟʜʽʡʩʥʝʥʥʷ 

ʷʢʦʛʦ ʧʨʠ ʨʦʟʚ`ʷʟʘʥʥʽ ʨʝʛʽʦʥʘʣʴʥʠʭ ʟʘʜʘʯ ʯʘʩʪʦ ʚʠʷʚʣʷʻʪʴʩʷ ʥʝʜʦʮʽʣʴʥʠʤ ʯʝʨʝʟ ʥʝʜʦʩʪʘʪʥʶ 

ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʫ ʚʠʚʯʝʥʽʩʪʴ ʪʝʨʠʪʦʨʽʾ ʘʙʦ ʚʥʘʩʣʽʜʦʢ ʦʙʤʝʞʝʥʠʭ ʪʝʭʥʽʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ. ʋ ʪʘʢʠʭ ʩʠʪʫʘʮʽʷʭ ʜʣʷ ʢʦʞʥʦʛʦ ʙʣʦʢʫ ʚʚʦʜʷʪʴʩʷ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ 

ʥʘʧʦʨʽʚ ʧʽʜʟʝʤʥʠʭ ʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʪʘ ʫʟʘʛʘʣʴʥʝʥʽ ʬʽʣʴʪʨʘʮʽʡʥʽ ʦʧʦʨʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʩʪʫʧʽʥʴ ʾʭ ʚʟʘʻʤʦʟʚ`ʷʟʢʫ.  

ʇʨʠ ʨʦʟʚ`ʷʟʘʥʥʽ ʣʦʢʘʣʴʥʠʭ ʟʘʜʘʯ ʨʦʟʙʠʚʢʘ ʥʘ ʙʣʦʢʠ ʤʘʻ ʟʘʙʝʟʧʝʯʠʪʠ ʤʦʞʣʠʚʽʩʪʴ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʦʩʥʦʚʥʠʭ ʣʦʢʘʣʴʥʠʭ ʜʞʝʨʝʣ ʟʙʫʨʝʥʥʷ (ʚʦʜʦʟʘʙʽʨʥʠʭ ʩʧʦʨʫʜ ʽ ʜʨʝʥ), ʷʢʽ 

ʨʝʘʣʽʟʫʶʪʴʩʷ ʷʢ ʛʨʘʥʠʯʥʽ ʫʤʦʚʠ ɯ, ɯɯ ʯʠ ɯɯɯ ʨʦʜʫ. ɹʘʞʘʥʦ, ʱʦʙ ʙʣʦʢʠ, ʚ ʷʢʠʭ ʟʘʜʘʥʽ ʪʘʢʽ 

ʫʤʦʚʠ, ʙʫʣʠ ʨʦʟʜʽʣʝʥʽ ʤʽʞ ʩʦʙʦʶ ʥʝ ʤʝʥʰʝ ʥʽʞ ʦʜʥʠʤ ʙʣʦʢʦʤ, ʪʦʙʪʦ ʣʽʥʽʡʥʽ ʨʦʟʤʽʨʠ ʙʣʦʢʽʚ 

ʤʘʶʪʴ ʙʫʪʠ ʤʝʥʰʝ ʚʽʜʩʪʘʥʝʡ ʤʽʞ ʜʞʝʨʝʣʘʤʠ, ʩʪʦʢʘʤʠ, ʜʨʝʥʘʤʠ.  

ʈʦʟʨʘʭʫʥʢʦʚʘ ʜʠʩʢʨʝʪʠʟʘʮʽʷ ʨʦʟʨʽʟʫ ʦʙʣʘʩʪʽ ʬʽʣʴʪʨʘʮʽʾ ʥʘ ʣʦʢʘʣʴʥʠʭ ʤʦʜʝʣʷʭ ʤʘʻ 

ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʜʽʣʝʥʥʷ ʚʩʽʭ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ, ʱʦ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ, ʘ ʪʘʢʦʞ ʽʥʰʠʭ 
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ʛʦʨʠʟʦʥʪʽʚ, ʚ ʷʢʠʭ ʧʨʦʛʥʦʟʫʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʥʘʧʦʨʽʚ ʧʽʜʟʝʤʥʠʭ ʚʦʜ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʨʝʛʽʦʥʘʣʴʥʦʾ ʤʦʜʝʣʽ, ʪʫʪ ʧʦʚʠʥʥʘ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʘ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʧʨʦʛʥʦʟʥʠʭ 

ʨʦʟʚ`ʷʟʢʽʚ ʩʪʦʩʦʚʥʦ ʥʝ ʣʠʰʝ ʙʘʣʘʥʩʫ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʚʩʽʻʾ ʰʘʨʫʚʘʪʦʾ ʩʠʩʪʝʤʠ, ʘʣʝ ʽ ʨʦʟʧʦʜʽʣʫ 

ʥʘʧʦʨʽʚ ʫ ʚʩʽʭ ʝʣʝʤʝʥʪʘʭ ʨʦʟʨʽʟʫ ʮʽʻʾ ʩʠʩʪʝʤʠ. 

ʈʦʟʤʽʨʠ ʙʣʦʢʽʚ ʥʘ ʣʦʢʘʣʴʥʠʭ ʤʦʜʝʣʷʭ ʦʙʠʨʘʶʪʴʩʷ ʪʘʢʦʞ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʤʦʞʣʠʚʦʩʪʽ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʥʪʨʦʣʶ ʟʤʽʥʠ ʚ ʥʠʭ ʥʘʧʦʨʽʚ ʽ ʟʥʠʞʝʥʴ ʨʽʚʥʷ ʟʘ ʥʘʷʚʥʠʤʠ ʩʚʝʨʜʣʦʚʠʥʘʤʠ 

ʩʧʦʩʪʝʨʝʞʥʦʾ ʤʝʨʝʞʽ, ʚʠʪʨʘʪ ʜʞʝʨʝʣ, ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʚ ʨʽʯʢʠ ʪʘ ʽʥʰʠʭ ʬʘʢʪʠʯʥʠʭ ʜʘʥʠʭ. 

ʏʠʩʣʦʚʽ ʤʝʪʦʜʠ ʨʦʟʚôʷʟʘʥʥʷ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʛʝʦʬʽʣʴʪʨʘʮʽʾ ʨʝʘʣʽʟʫʶʪʴʩʷ ʥʘ 

ʧʨʘʢʪʠʮʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʘ ʩʘʤʝ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʦʨʠʛʽʥʘʣʴʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʟʘʜʘʯ. ʅʘ 

ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʻ Processing Modflow (ʩʢʦʨʦʯʝʥʦ PMWIN ʘʙʦ PM). ɺʽʥ 

ʨʝʘʣʽʟʫʻ ʤʝʪʦʜ ʩʢʽʥʯʝʥʠʭ ʨʽʟʥʠʮʴ ʟʘ ʥʝʷʚʥʦʶ ʩʭʝʤʦʶ. Processing Modflow ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʤʦʜʝʣʶʚʘʥʥʷ ʬʽʣʴʪʨʘʮʽʾ ʪʘ ʤʽʛʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʧʽʜʟʝʤʥʠʭ ʚʦʜʘʭ (ʙʘʛʘʪʦʰʘʨʦʚʽ ʪʦʚʱʽ; 

ʥʘʧʽʨʥʘ, ʙʝʟʥʘʧʽʨʥʘ ʪʘ ʥʘʧʽʨʥʦ-ʙʝʟʥʘʧʽʨʥʘ ʫʩʪʘʣʝʥʘ ʘʙʦ ʥʝʫʩʪʘʣʝʥʘ ʬʽʣʴʪʨʘʮʽʷ).  

ɹʝʟʢʦʰʪʦʚʥʦ ʟʘʚʘʥʪʘʞʠʪʠ Processing Modflow, ʚʝʨʩʽʷ 5.3.1, ʤʦʞʥʘ ʟ ʦʬʽʮʽʡʥʦʛʦ ʩʘʡʪʫ 

http://www.pmwin.net.  

   

3.5 ʈʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ ʛʝʦʬʽʣʴʪʨʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ  Processing Modflow 

 

ʅʘʧʨʠʢʣʘʜ, ʥʝʦʙʭʽʜʥʦ ʧʦʙʫʜʫʚʘʪʠ ʢʘʨʪʠ ʽʟʦʣʽʥʽʡ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ ʥʘʧʦʨʫ ʚ ʫʤʦʚʘʭ 

ʫʩʪʘʣʝʥʦʾ ʬʽʣʴʪʨʘʮʽʾ ʜʣʷ ʩʭʝʤʠ, ʱʦ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 3.2.  

http://www.pmwin.net/
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ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʜʦʮʽʣʴʥʦ ʟʨʦʙʠʪʠ ʥʘ ʞʦʨʩʪʢʦʤʫ ʜʠʩʢʫ ʨʦʟʜʽʣ ʟ ʽʤʝʥʝʤ 

ʤʦʜʝʣʽ, ʥʘʧʨʠʢʣʘʜ D:\Model. ʇʽʩʣʷ ʟʘʧʫʩʢʫ Processing Modfiow ʩʣʽʜ ʩʪʚʦʨʠʪʠ ʥʦʚʫ ʟʘʜʘʯʫ, 

ʥʘʪʠʩʥʫʚʰʠ çFileè ï çNew modelè (ʨʠʩ. 3.3). ʇʦʪʽʤ ʽʤôʷ ʤʦʜʝʣʽ ʟʘʜʘʶʪʴ ʫ ʮʴʦʤʫ ʨʦʟʜʽʣʽ (ʨʠʩ. 

3.4). ʋ ʪʘʢʦʤʫ ʨʘʟʽ ʚʩʽ ʬʘʡʣʠ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʟʘʜʘʯʽ, ʙʫʜʫʪʴ ʟʙʝʨʽʛʘʪʠʩʴ ʫ ʮʴʦʤʫ ʨʦʟʜʽʣʽ.  

 

 
 

ʈʠʩ. 3.3 ʇʦʯʘʪʦʢ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʾ ʟʘʜʘʯʽ  

 

 
 

ʈʠʩ. 3.4 ɺʚʝʜʝʥʥʷ ʽʤʝʥʽ ʤʦʜʝʣʽ  

 

ɼʘʣʽ ʩʪʚʦʨʶʻʪʴʩʷ ʩʽʪʢʘ (Grid-ʩʽʪʢʘ) ʤʦʜʝʣʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʘʥʜ çGridè - çMesh sizeéè. 

ʊʫʪ ʚʢʘʟʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʰʘʨʽʚ (Layers) ʤʦʜʝʣʽ (Number), ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥʦʢ ʧʦ ʚʝʨʪʠʢʘʣʽ 

(Columns Number), ʚʠʩʦʪʘ ʢʣʽʪʠʥʢʠ ʫ ʤʝʪʨʘʭ (Size), ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥʦʢ ʧʦ ʛʦʨʠʟʦʥʪʘʣʽ (Rows 

Number), ʰʠʨʠʥʘ ʢʣʽʪʠʥʢʠ ʫ ʤʝʪʨʘʭ (Size). ɼʣʷ ʟʘʜʘʯʽ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ, ʢʽʣʴʢʽʩʪʴ ʰʘʨʽʚ 

ʤʦʜʝʣʽ ʜʦʨʽʚʥʶʻ 2, ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥʦʢ ʧʦ ʚʝʨʪʠʢʘʣʽ 50, ʚʠʩʦʪʘ ʢʣʽʪʠʥʢʠ ʫ ʤʝʪʨʘʭ 100, 

ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥʦʢ ʧʦ ʛʦʨʠʟʦʥʪʘʣʽ 50, ʰʠʨʠʥʘ ʢʣʽʪʠʥʢʠ ʫ ʤʝʪʨʘʭ 100 (ʨʠʩ. 3.5). 
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ʈʠʩ. 3.5 ɺʚʝʜʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ Grid-ʩʽʪʢʠ 

 

ʇʽʩʣʷ çOKè ʟôʷʚʣʷʻʪʴʩʷ ʩʽʪʢʘ, ʷʢʫ ʩʣʽʜ ʟʘʧʘʤôʷʪʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʮʽʾ çLeave Editorè 

(ʨʠʩ. 3.6).  

 

 
 

ʈʠʩ. 3.6 ɿʙʝʨʝʞʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ Grid-ʩʽʪʢʠ  

 

ɼʘʣʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʘʥʜ çGridè - çLayer Typeéè ʟʘʜʘʶʪʴʩʷ ʪʠʧʠ ʧʦʪʦʢʽʚ. ʋ ʜʘʥʦʤʫ 

ʧʨʠʢʣʘʜʽ ʜʣʷ ʚʝʨʭʥʴʦʛʦ (ʧʝʨʰʦʛʦ) ʰʘʨʫ ʧʦʪʽʢ ʙʝʟʥʘʧʽʨʥʠʡ, ʥʝʦʙʤʝʞʝʥʠʡ ʟʚʝʨʭʫ ï 

Unconfined, ʜʣʷ ʥʠʞʥʴʦʛʦ (ʜʨʫʛʦʛʦ) ʦʙʤʝʞʝʥʠʡ, ʢʦʝʬʽʮʽʻʥʪ ʚʦʜʦʧʨʦʚʽʜʥʦʩʪʽ ʷʢʦʛʦ 

(Transmissivity) ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʷʢ ʜʦʙʫʪʦʢ ʢʦʝʬʽʮʽʻʥʪʘ ʬʽʣʴʪʨʘʮʽʾ ʪʘ ʧʦʪʫʞʥʦʩʪʽ ʰʘʨʫ ï 

Confined (ʨʠʩ. 3.7).  
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ʈʠʩ. 3.7 ɺʚʝʜʝʥʥʷ ʪʠʧʫ ʧʦʪʦʢʫ 

 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʘʥʜ çGridè - çBoundary Conditionè - çIBOUND Modflowè (ʨʠʩ. 3.8) 

ʟʘʜʘʶʪʴʩʷ ʫʤʦʚʠ ʥʘ ʤʝʞʘʭ ʧʦʪʦʢʽʚ (ʪʠʧʠ ʢʣʽʪʠʥʦʢ). 

  

 

ʈʠʩ. 3.8 ʇʝʨʝʭʽʜ ʜʦ ʚʚʝʜʝʥʥʷ ʫʤʦʚ ʥʘ ʤʝʞʘʭ ʧʦʪʦʢʽʚ 

 

ʄʦʞʥʘ ʟʙʽʣʴʰʠʪʠ ʟʦʙʨʘʞʝʥʥʷ ʜʣʷ ʟʨʫʯʥʦʩʪʽ, ʚʠʢʦʨʠʩʪʘʚʰʠ ʚʽʜʧʦʚʽʜʥʽ ʢʦʤʘʥʜʠ ʤʝʥʶ 

ʟʚʝʨʭʫ. ʇʦʪʽʤ, ʩʪʘʚʰʠ ʥʘ ʧʝʚʥʫ ʢʣʽʪʠʥʢʫ, ʩʣʽʜ ʥʘʪʠʩʥʫʪʠ ʧʨʘʚʫ ʢʥʦʧʢʫ ʤʠʰʢʠ, ʧʽʩʣʷ ʯʦʛʦ 

ʟʘʜʘʪʠ ʪʠʧ ʛʨʘʥʠʯʥʦʾ ʫʤʦʚʠ (ʫʤʦʚʘ ʧʝʨʰʦʛʦ ʨʦʜʫ ç-1è, ʩʠʥʽʡ ʢʦʣʽʨ; ʫʤʦʚʘ ʜʨʫʛʦʛʦ ʨʦʜʫ 
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ʥʝʧʨʦʥʠʢʥʘ, ʥʝʘʢʪʠʚʥʘ ʢʣʽʪʠʥʢʘ ç0è, ʩʽʨʠʡ ʢʦʣʽʨ). ʉʧʦʯʘʪʢʫ ʫ ʚʩʽʭ ʢʣʽʪʠʥʢʘʭ ʟʘʜʘʥʘ ç1è, 

ʘʢʪʠʚʥʘ ʢʣʽʪʠʥʢʘ, ʙʽʣʠʡ ʢʦʣʽʨ (ʨʠʩ. 3.9).  

ɿʚʝʨʥʽʪʴ ʫʚʘʛʫ, ʱʦ ʟʥʘʯʝʥʥʷ ʚ ʢʣʽʪʠʥʢʘʭ ʤʦʞʥʘ ʜʫʙʣʶʚʘʪʠ, ʾʭ ʪʘʢʦʞ ʤʦʞʥʘ ʟʘʜʘʚʘʪʠ ʧʦ 

ʟʦʥʘʭ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʽʜʧʦʚʽʜʥʽ ʢʦʤʘʥʜʠ ʤʝʥʶ ʟʚʝʨʭʫ. ʏʠʩʣʦ ç1è ʚʚʝʨʭʫ ʤʝʥʶ ʦʟʥʘʯʘʻ, 

ʱʦ ʜʘʥʽ ʚʚʦʜʷʪʴʩʷ ʜʣʷ ʧʝʨʰʦʛʦ ʰʘʨʫ.  

 

ʈʠʩ. 3.9 ɺʚʝʜʝʥʥʷ ʫʤʦʚ ʥʘ ʤʝʞʘʭ ʧʦʪʦʢʽʚ (ʪʠʧʽʚ ʢʣʽʪʠʥʦʢ) 

 

ʇʽʩʣʷ ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ ʧʦ ʧʝʨʰʦʤʫ ʰʘʨʫ ʟʦʙʨʘʞʝʥʥʷ ʤʘʻ ʪʘʢʠʡ ʚʠʛʣʷʜ (ʨʠʩ. 3.10).  

 

ʈʠʩ. 3.10 ʈʝʟʫʣʴʪʘʪ ʚʚʝʜʝʥʥʷ ʪʠʧʽʚ ʢʣʽʪʠʥʦʢ ʧʦ ʧʝʨʰʦʤʫ ʰʘʨʫ 

 

ɼʣʷ ʧʝʨʝʭʦʜʫ ʜʦ ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ ʧʦ ʜʨʫʛʦʤʫ ʰʘʨʫ ʩʣʽʜ ʫ ʤʝʥʶ ʯʠʩʣʦ ç1è ʟʘʤʽʥʠʪʠ ʥʘ ç2è 

ʪʘ ʥʘʪʠʩʥʫʪʠ çEnterè. ɺ ʟʘʜʘʯʽ ʫʤʦʚʠ ʜʣʷ ʜʨʫʛʦʛʦ ʰʘʨʫ ʤʘʡʞʝ ʽʜʝʥʪʠʯʥʽ ʧʝʨʰʦʤʫ, ʟʘ 

ʚʠʢʣʶʯʝʥʥʷʤ ʪʦʛʦ, ʱʦ ʟʘʤʽʩʪʴ ʛʨʘʥʠʯʥʦʾ ʫʤʦʚʠ ʧʝʨʰʦʛʦ ʨʦʜʫ (ʨʽʯʦʢ) ʩʣʽʜ ʟʘʜʘʪʠ ʘʢʪʠʚʥʽ 

ʢʣʽʪʠʥʢʠ. ʊʦʤʫ ʩʧʦʯʘʪʢʫ ʤʦʞʥʘ ʜʫʙʣʶʚʘʪʠ ʧʝʨʰʠʡ ʰʘʨ ʫ ʜʨʫʛʠʡ, ʚʠʢʦʨʠʩʪʘʚʰʠ ʢʦʤʘʥʜʫ 

ʤʝʥʶ çSwitch Layer Copy On/Offè, ʘ ʧʦʪʽʤ ʚ ʢʣʽʪʠʥʢʠ ʟʽ ʟʥʘʯʝʥʥʷʤʠ ç-1è ʚʥʝʩʪʠ 


