
ʄʠʥʠʩʪʝʨʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ  

ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʂɸɿɸʅʉʂʀʁ (ʇʈʀɺʆʃɾʉʂʀʁ) ʌɽɼɽʈɸʃʔʅʓʁ ʋʅʀɺɽʈʉʀʊɽʊè 

 

ʋɼʂ 550.3 

ʀʥʚ.ˉ  

ʋʊɺɽʈɾɼɸʖ 

 ʇʨʦʨʝʢʪʦʨ ʧʦ ʚʦʧʨʦʩʘʤ  

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, 

ʜ.ʵ.ʥ., ʧʨʦʬʝʩʩʦʨ 

_________________ ʄ.ʈ. ʉʘʬʠʫʣʣʠʥ 

ç____è ____________ _____ ʛ. 
 

 

ʆʊʏɽʊ 

ʆ ʅɸʋʏʅʆ-ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂʆʁ ʈɸɹʆʊɽ 
 

 

ɻʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ  

ʨʘʟʨʫʰʝʥʠʷ ʟʘʣʝʞʝʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʧʨʝʜʝʣʘʭ ʧʣʘʪʬʦʨʤ 

 
 

ʕʪʘʧ 2 

 

ɸʅɸʃʀʊʀʏɽʉʂʀɽ ʀ ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʓɽ ʀʉʉʃɽɼʆɺɸʅʀʗ; 

ʆɹʆɹʑɽʅʀɽ ʈɽɿʋʃʔʊɸʊʆɺ ʀʉʉʃɽɼʆɺɸʅʀʁ 

 

 

 

 

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ 

ʠʥʞʝʥʝʨ I ʢʘʪʝʛʦʨʠʠ                                 __________________  ʀ.ʀ. ʅʫʛʤʘʥʦʚ  

                  ʧʦʜʧʠʩʴ, ʜʘʪʘ 

 

 

ʂʘʟʘʥʴ 2013 
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ʉʇʀʉʆʂ ʆʉʅʆɺʅʓʍ ʀʉʇʆʃʅʀʊɽʃɽʁ 

ʅʀʈ çɻʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʨʫʰʝʥʠʷ ʟʘʣʝʞʝʡ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʧʨʝʜʝʣʘʭ ʧʣʘʪʬʦʨʤè ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʦʛʦʚʦʨʦʤ ʦʪ 4 ʤʘʷ 2012 

ʛʦʜʘ ˉʉ49-12, ʟʘʢʣʶʯʝʥʥʦʛʦ ʤʝʞʜʫ ʢʦʤʧʘʥʠʝʡ çBP Exploration Operating 

Company Limitedè ʠ ʂʘʟʘʥʩʢʠʤ ʬʝʜʝʨʘʣʴʥʳʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ 

 

 

ʆʨʛʘʥʠʟʘʮʠʷ-ʀʩʧʦʣʥʠʪʝʣʴ: ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʘʚʪʦʥʦʤʥʦʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʂʘʟʘʥʩʢʠʡ 

(ʇʨʠʚʦʣʞʩʢʠʡ) ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ʈʫʢʦʚʦʜʠʪʝʣʴ ʪʝʤʳ:   

ʠʥʞʝʥʝʨ I ʢʘʪʝʛʦʨʠʠ 

ʢʘʬʝʜʨʳ ʛʝʦʬʠʟʠʢʠ ʠ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʢʘʥʜʠʜʘʪ 

ʛʝʦʣ.-ʤʠʥ. ʥʘʫʢ 

______________________ 

ʧʦʜʧʠʩʴ, ʜʘʪʘ 

ʅʫʛʤʘʥʦʚ ʀ. ʀ. 

 

ʀʩʧʦʣʥʠʪʝʣʠ ʪʝʤʳ: 

  

ʙʝʟ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ, ʙʝʟ 

ʫʯʝʥʦʛʦ ʟʚʘʥʠʷ 

______________________ 

ʧʦʜʧʠʩʴ, ʜʘʪʘ 

ʃʫʥʝʚʘ ʆ. ɺ. 

ʙʝʟ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ, ʙʝʟ 

ʫʯʝʥʦʛʦ ʟʚʘʥʠʷ 

______________________ 

ʧʦʜʧʠʩʴ, ʜʘʪʘ 

ʏʝʨʥʦʚʘ ʆ. ʉ. 
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ʈɽʌɽʈɸʊ 
 

ʆʪʯʝʪ 104 ʩ., 51 ʨʠʩ., 2 ʪʘʙʣ., 29 ʠʩʪʦʯʥ. 

 

ʅɽʆʊɽʂʊʆʅʀʂɸ, ɻɽʆɼʀʅɸʄʀʂɸ, ʉʊʈʋʂʊʋʈʅʆ-ɻɽʆʄʆʈʌʆʃʆɻʀʏɽʉʂʀɽ 

ʄɽʊʆɼʓ, ɻɽʆʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʉʀʉʊɽʄʓ, ʌʆʈʄʀʈʆɺɸʅʀɽ ɿɸʃɽɾɽʁ 

ʅɽʌʊʀ, ʌʀɿʀʂʆ-ʍʀʄʀʏɽʉʂʀɽ ʉɺʆʁʉʊɺɸ ʅɽʌʊʀ, ɼɸʅʅʓɽ 

ɼʀʉʊɸʅʎʀʆʅʅʆɻʆ ɿʆʅɼʀʈʆɺɸʅʀʗ ɿɽʄʃʀ 

 

ɺ ʦʪʯʝʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʳʧʦʣʥʝʥʥʳʭ ʧʦ 2 ʵʪʘʧʫ ʅʀʈ 

çɻʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʨʫʰʝʥʠʷ ʟʘʣʝʞʝʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ 

ʧʨʝʜʝʣʘʭ ʧʣʘʪʬʦʨʤè ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʦʛʦʚʦʨʦʤ ʦʪ 4 ʤʘʷ 2012 ʛʦʜʘ ˉʉ49-12, 

ʟʘʢʣʶʯʝʥʥʦʛʦ ʤʝʞʜʫ ʢʦʤʧʘʥʠʝʡ çBP Exploration Operating Company Limitedè ʠ 

ʂʘʟʘʥʩʢʠʤ ʬʝʜʝʨʘʣʴʥʳʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʩʦʟʜʘʥʠʝ ɻʬʬʝʢʪʠʚʥʦʡ ʤʝʪʦʜʠʢʠ ʚr ʚ̫ʣʝʥʠ̫ ʠ ʘʥʘʣʠʟʘ ʘʢʪʠʚʥʭr 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʦʪʝʢʘʁʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʦʢʘʟʚrʘʁ ʠɦʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠ̫ ʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ, ʫʩʣʦʚʠ̫  

ʀʥʩʪʨʫʤʝʥʪʘʨʠʡ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʡ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʨʘʙʦʪ ʧʦ: 

ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ArcGIS 10.ʭ (ESRI, ʉʐɸ), ʧʨʦʛʨʘʤʤʘ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ERDAS 2011 ʠ ENVI v.5.0 ʠ 

SARScape v.5.0, ɻʆʉʊ 7.32-2001. 

ɼʘʥʥʡr ʦʪʯʝʪ ʩʦʜʝʨʞʠʪ ʢʘʢ ʦʧʠʩʘʥʠʝ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ, ʧʨʠʤʝʥ̫ ʝʤr ʭ 

ʘʚʪʦʨʘʤʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʠ, ʪʘʢ ʠ ʦʮʝʥʢʫ ʧʦʣʫʯʝʥʥrʭ ʨʝʟʫʣʪɹʘʪʦʚ ʚ ʩʨʘʚʥʝʥʠʝ ʩ 

ʤʠʨʦʚrʤ ʫʨʦʚʥʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʙʦʩʥʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ 

ʤʝʪʦʜʠʢ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʠ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʦʙʲʝʢʪʦʚ ʥʝʬʪʷʥʦʛʦ, ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʭʦʟʷʡʩʪʚ ʠ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʩ 

ʮʝʣʴʶ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʪʝʭʥʦʛʝʥʦ-ʧʨʠʨʦʜʥʳʭ ʏʇ, ʘ ʪʘʢʞʝ ʦʮʝʥʢʘ 

ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʠ ʧʨʦʮʝʩʩʦʚ ʨʘʟʨʘʙʦʪʢʠ ʟʘʣʝʞʝʡ ʥʝʬʪʠ ʠ ʛʘʟʘ ʷʚʣ̫ ʪʁʩ ̫

ʦʩʦʙʝʥʥʦʩʪʁɹ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠ̫ ʠ ʟʘʩʣʫʞʠʚʘʁʪ ʩʧʝʮʠʘʣʴʥʦʛʦ ʚʥʠʤʘʥʠ̫ 

ʩʧʝʮʠʘʣʠʩʪʦʚ. 
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Cʆɼɽʈɾɸʅʀɽ 

 

ɺɺɽɼɽʅʀɽ                                                                6 

1 ʆʪʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢ ʘʥʘʣʠʟʘ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ, ʵʢʟʦʛʝʥʥʳʭ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʵʚʦʣʶʮʠʠ ʣʘʥʜʰʘʬʪʦʚ 

7 

1.1 ʆʪʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢ ʘʥʘʣʠʟʘ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ 7 

 1.1.1 ʄʝʪʦʜʠʢʘ ʩʦʟʜʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʢʘʨʪ ʨʘʟʣʠʯʥʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʩʨʝʜʩʪʚʘʤʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

12 

 1.1.2 ʇʨʦʚʝʜʝʥʠʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʘʨʪ ʤʘʩʰʪʘʙʘ 1:200000 

ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ɺʦʣʛʦ-ʂʘʤʩʢʦʡ ʘʥʪʝʢʣʠʟʳ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʥʝʡ 

ʯʘʩʪʝʡ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʧʣʘʪʬʦʨʤʳ  

18 

1.2 ʆʪʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢ ʘʥʘʣʠʟʘ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʵʚʦʣʶʮʠʠ ʣʘʥʜʰʘʬʪʦʚ 

33 

 1.2.1 ʄʝʪʦʜʠʢʘ ʠʟʫʯʝʥʠʷ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʦʪʦʛʨʘʤʤʝʪʨʠʠ  

34 

 1.2.2 ʄʝʪʦʜʠʢʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 3D-ʦʙʲʝʢʪʦʚ 39 

 1.2.3 ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʘʟʥʦʚʨʝʤʝʥʥʳʭ ʜʘʥʥʳʭ ɼɿ 44 

2 ʈʘʩʯʝʪ ʠ ʧʦʩʪʨʦʝʥʠʝ ʩʭʝʤʳ ʩʢʦʨʦʩʪʝʡ ʠ ʥʘʧʨʘʚʣʝʥʠʡ ʜʚʠʞʝʥʠʡ ʙʣʦʢʦʚ ʟʝʤʥʦʡ 

ʢʦʨʳ 

48 

2.1 ʇʨʠʥʮʠʧʳ ʨʘʩʯʝʪ ʠ ʧʦʩʪʨʦʝʥʠʝ ʩʭʝʤ ʩʢʦʨʦʩʪʝʡ ʠ ʥʘʧʨʘʚʣʝʥʠʡ ʜʚʠʞʝʥʠʡ 

ʙʣʦʢʦʚ ʟʝʤʥʦʡ ʢʦʨʳ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʠ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʦʤ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ 

ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ 

48 

2.2 ʇʦʣʫʯʝʥʠʝ ʦʮʝʥʦʢ ʨʷʜʘ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʘʤʧʣʠʪʫʜʳ ʠ 

ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʡ), ʠʭ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚ ʥʝʦʛʝʥ-ʯʝʪʚʝʨʪʠʯʥʦʝ ʚʨʝʤʷ 

51 

2.3 ɺʳʷʚʣʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʢʦʨʨʝʣʷʮʠʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 
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ɺɺɽɼɽʅʀɽ 

 

ʎʝʣʴʶ ʨʘʙʦʪ ʜʘʥʥʦʛʦ ʵʪʘʧʘ ʷʚʣʷʣʘʩʴ ʘʧʨʦʙʘʮʠ̫ ʦʨʠʛʠʥʘʣɹʥʦʡ ʘʚʪʦʨʩʢʦʡ 

ʤʝʪʦʜʠʢʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʧʨʝʜʝʣʘʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ 

ʛʁʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʧʣʘʪʬʦʨʤ ,r ʪʝʢʪʦʥʠʯʝʩʢʘ̫  ʠ ʛʝʦʣʦʛʦ-

ʛʝʦʬʠʟʠʯʝʩʢʘ̫  ʠʥʪʝʨʧʨʝʪʘʮʠ̫ ʧʦʣʫʯʝʥʥrʭ ʨʝʟʫʣɹʪʘʪʦʚ.  

ʆ ʥʘʣʠʯʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʨʝʣʴʝʬʦʦʙʨʘʟʫʶʱʠʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʣʣʝʢʪʠʚʘ 

ʘʚʪʦʨʦʚ ʧʦ ʜʘʥʥʦʤʫ ʧʨʦʝʢʪʫ.  ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʖʞʥʦ-ʊʘʪʘʨʩʢʦʛʦ ʩʚʦʜʘ (ʶʛʦ-ʚʦʩʪʦʢ ʈʊ). ɿʜʝʩʴ ʞʝ ʩʦʙʨʘʥ 

ʥʘʠʙʦʣʴʰʠʡ ʦʙʲʝʤ ʜʘʥʥʳʭ ʦ ʩʚʦʡʩʪʚʘʭ ʥʝʬʪʠ: ʙʳʣʠ ʠʟʫʯʝʥʳ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʛʝʦʭʠʤʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʦʙʨʘʟʮʦʚ ʥʝʬʪʠ, 

ʦʪʦʙʨʘʥʥʳʭ ʠʟ ʨʘʟʥʳʭ ʟʘʣʝʞʝʡ ʧʦ ʨʘʟʨʝʟʫ ʧʨʦʜʫʢʪʠʚʥʳʭ ʪʦʣʱ ʖʞʥʦ-ʊʘʪʘʨʩʢʦʛʦ 

ʩʚʦʜʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʩʚʦʡʩʪʚʘ ʥʝʬʪʠ ʚ ʧʨʠʩʚʦʜʦʚʳʭ ʠ ʢʫʧʦʣʴʥʦʡ ʯʘʩʪʷʭ ʩʪʨʫʢʪʫʨʳ 

ʨʘʟʣʠʯʥʳʝ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʦ ʚʣʠʷʥʠʠ ʛʝʦʣʦʛʦ-

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʠ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʫʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝʬʪʠ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. 

ɺ ʨʘʟʜʝʣʝ 1 ʧʨʠʚʦʜʠʪʩ̫  ʤʝʪʦʜʠʢʘ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʦʡ 

ʦʧʝʨʠʨʦʚʘʣʠ ʘʚʪʦʨr ʦʪʯʝʪʘ ʧʨʠ ʚʧrʦʣʥʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʠʚʦʜʠʪʩʷ 

ʠʥʪʝʨʧʨʝʪʘʮʠ̫ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʤʝʥʝʥʠ ̫ʤʝʪʦʜʠʢʠ ʜʣ ̫ʪʝʨʨʠʪʦʨʠʠ ɺʦʣʛʦ-ʋʨʘʣʩɹʢʦʡ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʡ ʧʨʦʚʠʥʮʠʠ. 

ɺ ʨʘʟʜʝʣʝ 2 ʧʨʝʜʩʪʘʚʣʝʥr ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʧʨʝʜʧʦʩrʣʢʠ ʤʝʞʜʫ ʠʟʤʝʥʯʠʚʦʩʪʴʶ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʥʝʬʪʠ ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʪʝʨʨʠʪʦʨʠʠ 

ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ  ʥʘ ʦʩʥʦʚʝ ʦʙʦʙʱʝʥʠʷ, 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ  ʠ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʥʝʬʪʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ, ʩʦʙʨʘʥʥʦʡ ʚ ʧʝʨʠʦʜ ʩ 1956 ʧʦ 2004 ʛ.ʛ., ʘ 

ʪʘʢʞʝ ʛʣʫʙʠʥʥʦʡ ʙʣʦʢʦʚʦʡ ʩʪʨʫʢʪʫʨ  rʟʝʤʥʦʡ ʢʦʨʳ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʝʛʠʦʥʘ. 

ʈʘʟʜʝʣ 3 ʧʨʝʜʩʪʘʚʣ̫ʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʘʪʠʟʘʮʠʁ  ʠ ʦʙʦʙɦ ʝʥʠʝ ʨʝʟʫʣɹʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘ ʚʝʩɹ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠ̫ ʅʀʈ ʩ ʦʮʝʥʢʦʡ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦ 

ʩʨʘʚʥʝʥʠʁ ʩ ʤʠʨʦʚrʤ. 
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1 ʆʊʈɸɹʆʊʂɸ ʄɽʊʆɼʀʂ ɸʅɸʃʀɿɸ ʅɽʆʊɽʂʊʆʅʀʏɽʉʂʀʍ ɼɺʀɾɽʅʀʁ, 

ʕʂɿʆɻɽʅʅʓʍ ɻɽʆʄʆʈʌʆʃʆɻʀʏɽʉʂʀʍ ʇʈʆʎɽʉʉʆɺ ʀ ʕɺʆʃʖʎʀʀ 

ʃɸʅɼʐɸʌʊʆɺ 

 

 

1.1 ʆʪʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢ ʘʥʘʣʠʟʘ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ 

 

ʆʩʥʦʚʥʳʤʠ ʤʝʪʦʜʘʤʠ ʠʟʫʯʝʥʠʷ ʥʦʚʝʡʰʠʭ ʜʚʠʞʝʥʠʡ ʟʝʤʥʦʡ ʢʦʨʳ ʷʚʣʷʶʪʩʷ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. ʆʥʠ ʦʩʥʦʚʘʥʳ ʥʘ ʪʦʤ, ʯʪʦ ʜʚʠʞʝʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ ʵʢʟʦʛʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʠ ʧʨʝʦʜʦʣʝʚʘʷ ʠʭ ʚʳʨʘʚʥʠʚʘʶʱʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ, ʥʘʭʦʜʷʪ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʨʝʣʴʝʬʝ ʠ 

ʭʘʨʘʢʪʝʨʝ ʨʝʯʥʦʡ ʩʝʪʠ [1,2]. ʋʥʠʚʝʨʩʘʣʴʥʳʤ ʜʣʷ ʧʣʘʪʬʦʨʤʝʥʥʳʭ ʦʙʣʘʩʪʝʡ ʷʚʣʷʝʪʩʷ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ ï ʥʘʠʙʦʣʝʝ ʪʦʥʢʠʡ ʠʟ ʤʝʪʦʜʦʚ ʩʪʨʫʢʪʫʨʥʦ-

ʛʝʦʤʦʬʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʕʪʦʪ ʤʝʪʦʜ ʚʧʝʨʚʳʝ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ɺ.ʇ. 

ʌʠʣʦʩʦʬʦʚʳʤ, ʧʨʠʤʝʥʠʚʰʠʤ ʝʛʦ ʢ ʧʦʠʩʢʘʤ ʧʝʨʩʧʝʢʪʠʚʥʦ-ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ 

ʣʦʢʘʣʴʥʳʭ ʧʦʜʥʷʪʠʡ (ɺ.ʇ. ʌʠʣʦʩʦʬʦʚ). ʊʝʦʨʝʪʠʯʝʩʢʦʡ ʙʘʟʦʡ ʤʝʪʦʜʘ ɺ. ʇ. 

ʌʠʣʦʩʦʬʦʚʘ (1975) ʩʣʫʞʘʪ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ: 

1) ʧʨʦʮʝʩʩʳ ʜʝʥʫʜʘʮʠʠ ʠ ʘʢʢʫʤʫʣʷʮʠʠ ʟʘʚʠʩʷʪ ʥʝ ʦʪ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʨʘʟʥʦʩʪʠ 

ʚʳʩʦʪ, ʘ ʦʪ ʨʘʟʥʦʩʪʠ ʛʝʦʧʦʪʝʥʮʠʘʣʦʚ [3], ʚ ʢʦʪʦʨʫʶ ʢʘʢ ʩʦʩʪʘʚʥʘʷ ʯʘʩʪʴ ʚʭʦʜʠʪ ʠ 

ʨʘʟʥʦʩʪʴ ʠʟʦʤʝʪʨʠʯʝʩʢʠʭ ʚʳʩʦʪ. 

2) ʧʨʦʮʝʩʩʳ ʜʝʥʫʜʘʮʠʠ ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ ʠʜʫʪ ʪʝʤ ʠʥʪʝʥʩʠʚʥʝʝ, 

ʯʝʤ ʙʦʣʴʰʝ ʛʨʘʜʠʝʥʪ ʤʝʞʜʫ ʫʨʦʚʝʥʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ɿʝʤʣʠ; ʥʘʠʙʦʣʴʰʠʝ 

ʛʨʘʜʠʝʥʪʳ ʛʝʦʧʦʪʝʥʮʠʘʣʦʚ ʥʘʙʣʶʜʘʶʪʩʷ ʥʘ ʛʨʘʥʠʮʘʭ ʤʝʞʜʫ ʧʦʜʥʠʤʘʶʱʠʤʠʩʷ ʠ 

ʦʧʫʩʢʘʶʱʠʤʠʩʷ ʫʯʘʩʪʢʘʤʠ ʟʝʤʥʦʡ ʢʦʨʳ. 

3) ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʵʨʦʟʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʩʪʦʣʴʢʦ ʛʠʜʨʦʢʣʠʤʘʪʠʯʝʩʢʠʤʠ 

ʫʩʣʦʚʠʷʤʠ, ʩʢʦʣʴʢʦ ʨʘʟʥʦʩʪʴʶ ʛʝʦʧʦʪʝʥʮʠʘʣʦʚ; ʨʘʟʤʳʚ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ 

ʚʝʣʠʯʠʥʳ ʛʨʘʜʠʝʥʪʦʚ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ, ʥʦ ʠ ʦʪ ʛʨʘʜʠʝʥʪʦʚ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʛʨʘ-

ʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ, ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʦʟʜʘʶʱʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʧʦʣʝ. 

ɻʠʜʨʦʛʨʘʬʠʯʝʩʢʘʷ ʩʝʪʴ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ 

ɿʝʤʣʠ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʥʦʨʤʘʣʴʥʦʛʦ ʠ ʘʥʦʤʘʣʴʥʦʛʦ ʧʦʣʝʡ; ʥʦʨʤʘʣʴʥʦʝ ʧʦʣʝ ʥʝ ʦʢʘ-

ʟʳʚʘʝʪ ʚʣʠʷʥʠʷ ʥʘ ʩʪʦʢ ʚʦʜʳ, ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʘʥʦʤʘʣʴʥʦʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ 

ʧʦʣʝ, ʧʨʠʯʝʤ ʩʪʦʢ ʠʜʝʪ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʚʝʢʪʦʨʦʚ ʛʨʘʜʠʝʥʪʦʚ ʛʝʦʧʦʪʝʥʮʠʘʣʘ. 

4) ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʨʷʜʢʘ ʜʦʣʠʥʳ ʚʦʟʨʘʩʪʘʝʪ ʤʘʩʩʘ ʚʦʜʳ ʧʦʪʦʢʘ; ʯʝʤ ʙʦʣʴʰʝ 

ʤʘʩʩʘ ʚʦʜʳ ʚ ʨʝʢʝ, ʪʝʤ ʥʘ ʙʦʣʝʝ ʛʣʫʙʦʢʦ ʟʘʣʝʛʘʶʱʠʝ ʘʥʦʤʘʣʴʥʳʝ ʤʘʩʩʳ ʦʥʘ 
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ʨʝʘʛʠʨʫʝʪ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʯʝʤ ʚʳʰʝ ʧʦʨʷʜʦʢ ʜʦʣʠʥʳ, ʪʝʤ ʙʦʣʝʝ ʛʣʫʙʦʢʦ ʟʘʣʝʛʘʶʱʠʝ 

ʤʘʩʩʳ ʠ ʠʭ ʜʚʠʞʝʥʠʷ ʦʪʨʘʞʘʝʪ ʝʝ ʧʨʦʜʦʣʴʥʳʡ ʧʨʦʬʠʣʴ. 

5) ɼʦʣʠʥʳ ʥʠʟʰʠʭ ʧʦʨʷʜʢʦʚ ʠʤʝʶʪ ʛʦʣʦʮʝʥʦʚʳʡ ʠ ʧʦʟʜʥʝʯʝʪʚʝʨʪʠʯʥʳʡ 

ʚʦʟʨʘʩʪ. ɼʦʣʠʥʳ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʧʦʨʷʜʢʦʚ ʦʙʳʯʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʪʘʨʰʝ, ʯʘʩʪʦ 

ʫʥʘʩʣʝʜʦʚʘʥʥʳʝ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʧʨʠʯʠʥʘʤʠ. 

ʊʝʭʥʠʢʘ ʧʦʩʪʨʦʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʢʘʨʪ ʧʦ ʤʝʪʦʜʫ ɺ. ʇ. 

ʌʠʣʦʩʦʬʦʚʘ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʘ ʚ ʨʷʜʝ ʩʧʝʮʠʘʣʴʥʳʭ ʨʫʢʦʚʦʜʩʪʚ [3,4] . ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʦʛʨʘʥʠʯʠʪʴʩʷ ʟʜʝʩʴ ʢʨʘʪʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʩʫʱʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʧʨʠʝʤʦʚ. ʇʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʤʝʪʦʜʫ ɺ. ʇ. ʌʠʣʦʩʦʬʦʚʘ 

ʞʝʣʘʪʝʣʴʥʦ ʧʦʩʪʨʦʝʥʠʝ ʧʦʣʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʢʘʨʪ: 1) ʧʦʨʷʜʢʦʚ ʜʦʣʠʥ ʠ ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ 

ʣʠʥʠʡ; 2) ʙʘʟʠʩʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʨʘʟʥʳʭ ʧʦʨʷʜʢʦʚ 3) ʚʝʨʰʠʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʨʘʟʥʳʭ ʧʦʨʷʜʢʦʚ; 4) ʣʦʢʘʣʴʥʦʛʦ ʨʘʟʤʳʚʘ; 5) ʨʘʟʥʦʩʪʠ ʤʝʞʜʫ ʚʝʨʰʠʥʦʡ ʠ ʙʘʟʠʩʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʦʜʥʦʛʦ ʧʦʨʷʜʢʘ; 6) ʨʘʟʥʦʩʪʠ ʤʝʞʜʫ ʙʘʟʠʩʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ 

ʩʤʝʞʥʳʭ ʧʦʨʷʜʢʦʚ. 

ʂʘʨʪʘ ʧʦʨʷʜʢʦʚ ʜʦʣʠʥ ï ʠʩʭʦʜʥʘʷ ʜʣʷ ʚʩʝʭ ʧʨʦʯʠʭ ʢʘʨʪ. ʉʪʨʦʷʪ ʝʝ ʧʦ 

ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʤ ʢʘʨʪʘʤ ʚʦʟʤʦʞʥʦ ʙʦʣʝʝ ʢʨʫʧʥʦʛʦ ʤʘʩʰʪʘʙʘ. ʇʦʨʷʜʦʢ ʜʦʣʠʥ 

ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʧʨʘʚʠʣʫ ʈ. ɽ. ʍʦʨʪʦʥʘ [6]. ɿʘ ʧʦʪʦʢ 1-ʛʦ ʧʦʨʷʜʢʘ ʧʨʠʥʠʤʘʝʪʩʷ 

ʵʣʝʤʝʥʪʘʨʥʘʷ ʜʦʣʠʥʘ, ʚ ʢʦʪʦʨʫʶ ʥʝ ʚʧʘʜʘʝʪ ʥʠ ʦʜʥʘ ʜʦʣʠʥʘ. ʇʨʠ ʩʣʠʷʥʠʠ ʜʚʫʭ ʜʦʣʠʥ 

1-ʛʦ ʧʦʨʷʜʢʘ ʦʙʨʘʟʫʝʪʩʷ ʜʦʣʠʥʘ 2-ʛʦ ʧʦʨʷʜʢʘ, ʚ ʢʦʪʦʨʫʶ ʤʦʛʫʪ ʚʧʘʜʘʪʴ ʜʦʣʠʥʳ 1-ʛʦ 

ʧʦʨʷʜʢʘ, ʦʜʥʘʢʦ, ʥʝ ʧʦʚʳʰʘʷ ʝʝ ʧʦʨʷʜʢʘ. ʉʣʠʷʥʠʝ ʜʚʫʭ ʜʦʣʠʥ 2-ʛʦ ʧʦʨʷʜʢʘ ʜʘʝʪ 

ʜʦʣʠʥʫ 3-ʛʦ ʧʦʨʷʜʢʘ, ʚ ʢʦʪʦʨʫʶ ʚʧʘʜʘʶʪ ʜʦʣʠʥʳ 1-ʛʦ ʠ 2-ʛʦ ʧʦʨʷʜʢʦʚ. ɼʦʣʠʥʘ 4-ʛʦ 

ʧʦʨʷʜʢʘ ʦʙʨʘʟʫʝʪʩʷ ʧʨʠ ʩʣʠʷʥʠʠ ʜʚʫʭ ʜʦʣʠʥ 3-ʛʦ ʧʦʨʷʜʢʘ ʠ ʪ. ʜ. ɺ ʵʪʫ ʜʦʣʠʥʫ 

ʚʧʘʜʘʶʪ ʜʦʣʠʥʳ 1, 2, 3-ʛʦ ʧʦʨʷʜʢʦʚ ʠ ʪ. ʜ. (ʈʠʩʫʥʦʢ 1). ɼʦʣʠʥʘʤʠ 1-ʛʦ ʧʦʨʷʜʢʘ ʚ 

ʨʘʚʥʠʥʥʳʭ ʩʪʨʘʥʘʭ ʷʚʣʷʶʪʩʷ ʧʨʦʤʦʠʥʳ, ʨʘʩʩʝʢʘʶʱʠʝ ʩʢʣʦʥʳ ʠ ʣʦʞʙʠʥʳ ʩʪʦʢʘ, 

ʚʦʟʥʠʢʘʶʱʠʝ ʥʘ ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ. ʃʦʞʙʠʥʳ ʩʪʦʢʘ ʧʝʨʝʭʦʜʷʪ ʚ ʦʚʨʘʛʠ 

ʠʣʠ ʙʘʣʢʠ, ʘ ʧʦʩʣʝʜʥʠʝ ï ʚ ʨʝʢʠ. ɺ ʫʩʣʦʚʠʷʭ ʫʤʝʨʝʥʥʦʛʦ ʢʣʠʤʘʪʘ ʨʝʯʥʳʝ ʜʦʣʠʥʳ ʩ 

ʧʦʩʪʦʷʥʥʳʤ ʩʪʦʢʦʤ ʚʦʜʳ ʦʙʳʯʥʦ ʠʤʝʶʪ 3-ʡ ʠʣʠ 4-ʡ ʧʦʨʷʜʦʢ. ɺ ʜʦʣʠʥʘʭ 1-ʛʦ, 2-ʛʦ, ʘ 

ʠʥʦʛʜʘ ʠ 3-ʛʦ ʧʦʨʷʜʢʦʚ ʧʨʦʪʝʢʘʶʪ ʣʠʰʴ ʚʨʝʤʝʥʥʳʝ ʨʫʯʴʠ. ʉʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ 

ʧʦʩʣʝ ʩʣʠʷʥʠʷ ʦʜʥʦʧʦʨʷʜʢʦʚʳʭ ʜʦʣʠʥ ʤʘʩʩʘ ʧʦʪʦʢʘ ʧʨʠʤʝʨʥʦ ʫʜʚʘʠʚʘʝʪʩʷ, 

ʧʦʩʪʝʧʝʥʥʦ ʚʦʟʨʘʩʪʘʷ ʚʥʠʟ ʧʦ ʪʝʯʝʥʠʶ ʟʘ ʩʯʝʪ ʙʦʢʦʚʦʛʦ ʧʨʠʪʦʢʘ ʠ ʧʦʪʦʢʦʚ ʤʝʥʴʰʠʭ 

ʧʦʨʷʜʢʦʚ. ʇʨʠ ʚʦʩʭʦʜʷʱʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʷʭ ʚʦʟʥʠʢʘʶʪ ʨʘʩʪʷʞʝʥʠʷ ʚʝʨʭʥʠʭ 

ʯʘʩʪʝʡ ʟʝʤʥʦʡ ʢʦʨʳ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, ʨʘʩʪʨʝʩʢʠʚʘʥʠʝ ʛʦʨʥʳʭ ʧʦʨʦʜ.  
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ʇʦ ʚʥʦʚʴ ʦʙʨʘʟʦʚʘʥʥʳʤ ʪʨʝʱʠʥʘʤ ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʜʦʣʠʥʳ, ʚʳʟʳʚʘʷ 

ʚʦʟʨʘʩʪʘʥʠʝ ʧʦʨʷʜʢʦʚ ʥʠʞʝʣʝʞʘʱʠʭ ʜʦʣʠʥ. ʇʨʠ ʥʠʩʭʦʜʷʱʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʜʚʠʞʝʥʠʷʭ ʥʘʙʣʶʜʘʝʪʩʷ ʩʞʘʪʠʝ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʟʝʤʥʦʡ ʢʦʨʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʯʘʩʪʴ 

ʪʨʝʱʠʥ ʣʠʢʚʠʜʠʨʫʝʪʩʷ. ɼʦʣʠʥʳ ʥʠʟʰʠʭ ʧʦʨʷʜʢʦʚ, ʟʘʧʦʣʥʷʷʩʴ ʦʩʘʜʢʘʤʠ, ʧʝʨʝʩʪʘʶʪ 

ʩʫʱʝʩʪʚʦʚʘʪʴ, ʯʪʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʫʤʝʥʴʰʝʥʠʝ ʧʦʨʷʜʢʦʚ ʜʦʣʠʥ ʠ ʚʦʜʦʨʘʟʜʝʣʦʚ ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ.  

ʆʜʥʦʧʦʨʷʜʢʦʚʳʝ ʚʦʜʦʪʦʢʠ (ʨʝʢʠ) ʧʨʠ ʦʜʠʥʘʢʦʚʳʭ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʦʙʳʯʥʦ ʠʤʝʶʪ ʙʣʠʟʢʠʝ ʧʦ ʚʝʣʠʯʠʥʝ ʜʣʠʥʳ, ʧʣʦʱʘʜʠ 

ʙʘʩʩʝʡʥʦʚ, ʨʘʩʭʦʜʳ ʠ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ, ʚ ʚʠʜʫ ʯʝʛʦ ʦʥʠ ʧʨʠʤʝʨʥʦ ʩ ʦʜʠʥʘʢʦʚʦʡ 

ʵʨʦʟʠʦʥʥʦʡ ʩʠʣʦʡ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʨʝʣʴʝʬ ʠ ʦʜʠʥʘʢʦʚʦ ʨʝʘʛʠʨʫʶʪ ʥʘ ʪʝʢʪʦʥʠʯʝʩʢʠʝ 

ʩʪʨʫʢʪʫʨʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʦʨʷʜʢʘ. ʈʝʢʠ ʨʘʟʥʳʭ ʧʦʨʷʜʢʦʚ ʨʝʘʛʠʨʫʶʪ ʥʘ 

ʩʪʨʫʢʪʫʨʳ ʧʨʠʤʝʨʥʦ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʨʘʟʤʝʨʘ ʠ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʥʝʦʜʠʥʘʢʦʚʦ. ɼʦʣʠʥʳ ʥʠʟʰʠʭ ʧʦʨʷʜʢʦʚ ʠʤʝʶʪ ʛʦʣʦʮʝʥʦʚʳʡ ʠ ʧʦʟʜʥʝʯʝʪʚʝʨʪʠʯʥʳʡ 

ʚʦʟʨʘʩʪ. ɼʦʣʠʥʳ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʧʦʨʷʜʢʦʚ ʦʙʳʯʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʪʘʨʰʝ. ʀʟ-ʟʘ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʝʨʝʩʪʨʦʝʢ ʦʥʠ ʤʦʛʫʪ ʩʦʩʪʦʷʪʴ ʠʟ ʬʨʘʛʤʝʥʪʦʚ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ. 

ʇʦʨʷʜʦʢ ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʣʠʥʠʡ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʘʥʘʣʦʛʠʯʥʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʧʦʨʷʜʢʦʚ ʜʦʣʠʥ. ʅʘ ʦʩʥʦʚʝ ʢʘʨʪʳ ʧʦʨʷʜʢʦʚ ʜʦʣʠʥ ʠ ʢʘʨʪʳ ʧʦʨʷʜʢʦʚ ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ 

ʈʠʩʫʥʦʢ 1-  ʉʭʝʤʘ ʧʦʨʷʜʢʦʚ ʜʦʣʠʥ ʠ ʜʦʣʠʥʥʳʭ ʩʠʩʪʝʤ. 
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ʣʠʥʠʡ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʤʥʦʞʝʩʪʚʦ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. ʅʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʙʘʟʠʩʥʳʝ ʠ ʚʝʨʰʠʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʠʭ ʨʘʟʥʦʩʪʠ.  

ɹʘʟʠʩʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʥʘʟʳʚʘʶʪ ʧʦʚʝʨʭʥʦʩʪʴ, ʦʙʲʝʜʠʥʷʶʱʫʶ ʤʝʩʪʥʳʝ 

ʙʘʟʠʩʳ ʵʨʦʟʠʠ. ɹʘʟʠʩʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʣʠʯʘʶʪ ʧʦ ʧʦʨʷʜʢʘʤ. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʘʨʪʳ 

ʙʘʟʠʩʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʦʨʷʜʢʘ ʥʘ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʢʘʨʪʝ ʚʳʜʝʣʷʶʪ 

ʚʦʜʦʪʦʢʠ ʜʘʥʥʦʛʦ ʧʦʨʷʜʢʘ, ʧʦʜʧʠʩʳʚʘʶʪ ʥʘ ʥʠʭ ʚʦʟʤʦʞʥʦ ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʦʪʤʝʪʦʢ 

ʫʨʝʟʘ ʚʦʜʳ (ʠʩʧʦʣʴʟʫʷ ʜʣʷ ʵʪʦʛʦ ʪʘʢʞʝ ʚʩʝ ʧʝʨʝʩʝʯʝʥʠʷ ʚʦʜʦʪʦʢʘ ʛʦʨʠʟʦʥʪʘʣʷʤʠ) ʠ 

ʟʘʪʝʤ ʪʦʯʢʠ ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʦʪʤʝʪʢʘʤʠ ʫʨʝʟʘ ʚʦʜʳ ʚ ʦʜʥʦʧʦʨʷʜʢʦʚʳʭ ʚʦʜʦʪʦʢʘʭ 

ʩʦʝʜʠʥʷʶʪ ʠʟʦʣʠʥʠʷʤʠ ï ʠʟʦʙʘʟʠʪʘʤʠ, ʩʝʢʫʱʠʤʠ ʚʦʜʦʨʘʟʜʝʣʳ (ʈʠʩʫʥʦʢ 2).  

ʈʠʩʫʥʦʢ 2- ʂʘʨʪʘ ʙʘʟʠʩʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 2-ʛʦ ʧʦʨʷʜʢʘ, 

ʧʦʩʪʨʦʝʥʥʘʷ ʧʦ ʚʳʩʦʪʘʤ ʪʘʣʴʚʝʛʦʚ ʜʦʣʠʥ 2-ʛʦ ʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ 

ʧʦʨʷʜʢʦʚ (ʧʦ ɺ.ʇ. ʌʠʣʦʩʦʬʦʚʫ [3]). 
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ɹʘʟʠʩʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 1-ʛʦ ʧʦʨʷʜʢʘ ʦʙʲʝʜʠʥʷʝʪ ʤʝʩʪʥʳʝ ʙʘʟʠʩʳ ʵʨʦʟʠʠ ʜʦʣʠʥ 

ʚʩʝʭ ʧʦʨʷʜʢʦʚ, ʙʘʟʠʩʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 2-ʛʦ ʧʦʨʷʜʢʘ ʦʙʲʝʜʠʥʷʝʪ ʤʝʩʪʥʳʝ ʙʘʟʠʩʳ ʵʨʦʟʠʠ 

ʜʦʣʠʥ 2-ʛʦ, 3-ʛʦ ʠ ʚʩʝʭ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʧʦʨʷʜʢʦʚ, ʙʘʟʠʩʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 3-ʛʦ ʧʦʨʷʜʢʘ 

ʦʙʲʝʜʠʥʷʝʪ ʤʝʩʪʥʳʝ ʙʘʟʠʩʳ ʵʨʦʟʠʠ ʜʦʣʠʥ 3-ʛʦ ʠ ʚʩʝʭ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʧʦʨʷʜʢʦʚ ʠ ʪ.ʜ. 

ɹʘʟʠʩʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʥʠʟʰʠʭ ʧʦʨʷʜʢʦʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ 

ʜʥʝʚʥʦʛʦ ʨʝʣʴʝʬʘ. ɽʩʣʠ ʙʳ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ ʦʪʩʫʪʩʪʚʦʚʘʣʠ, ʪʦ ʚ ʥʘʯʘʣʝ 

ʵʨʦʟʠʦʥʥʦʛʦ ʮʠʢʣʘ ʨʝʣʴʝʬ ʙʳʣ ʙʳ ʨʘʟʤʳʪ ʜʦ ʙʘʟʠʩʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 2-ʛʦ ʧʦʨʷʜʢʘ, 

ʟʘʪʝʤ ï ʜʦ ʧʦʚʝʨʭʥʦʩʪʠ 3-ʛʦ ʧʦʨʷʜʢʘ ʠ ʪ. ʜ., ʧʦʩʪʝʧʝʥʥʦ ʨʘʟʤʳʚʘʷ ʠ ʫʜʘʣʷʷ 

ʦʩʪʘʪʦʯʥʳʡ ʨʝʣʴʝʬ, ʚʳʨʘʚʥʠʚʘʷ ʤʝʩʪʥʦʩʪʴ ʜʦ ʙʘʟʠʩʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʳʩʰʝʛʦ 

ʧʦʨʷʜʢʘ. ɹʘʟʠʩʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ ʷʚʣʷʝʪʩʷ ʥʠʞʥʠʤ 

ʧʨʝʜʝʣʦʤ ʜʝʥʫʜʘʮʠʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʳʨʘʚʥʠʚʘʥʠʷ, ʢ ʢʦʪʦʨʦʡ ʩʪʨʝʤʠʪʩʷ ʨʝʣʴʝʬ ʥʘ 

ʜʘʥʥʦʤ ʵʪʘʧʝ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ.  

ɺʝʨʰʠʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʥʘʟʳʚʘʶʪ ʦʛʠʙʘʶʱʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʢʦʪʦʨʘʷ 

ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʚʦʜʦʨʘʟʜʝʣʴʥʳʝ ʣʠʥʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʝʨʰʠʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ 

ʨʘʩʧʦʣʦʞʝʥʳ ʚʳʰʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʝʣʴʝʬʘ. ɺʝʨʰʠʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʪʘʢʞʝ ʨʘʟʣʠʯʘʶʪ 

ʧʦ ʧʦʨʷʜʢʘʤ. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʘʨʪʳ ʚʝʨʰʠʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʪʦʧʦʛʨʘʬʠʯʝʩʢʫʶ 

ʢʘʨʪʫ ʥʘʥʦʩʷʪ ʚʦʜʦʨʘʟʜʝʣʴʥʳʝ ʣʠʥʠʠ ʥʫʞʥʦʛʦ ʧʦʨʷʜʢʘ ʠ ʧʦʜʧʠʩʳʚʘʶʪ ʠʭ ʚʳʩʦʪʫ ʚ 

ʪʦʯʢʘʭ ʧʝʨʝʩʝʯʝʥʠʷ ʩ ʛʦʨʠʟʦʥʪʘʣʷʤʠ; ʟʘʪʝʤ ʦʜʥʦʚʳʩʦʪʥʳʝ ʪʦʯʢʠ ʩʦʝʜʠʥʷʶʪ 

ʧʣʘʚʥʳʤʠ ʣʠʥʠʷʤʠ ï ʠʟʦʛʠʧʩʦʙʘʟʠʪʘʤʠ. 

ɺʝʨʰʠʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʥʠʟʰʠʭ ʧʦʨʷʜʢʦʚ ʪʘʢʞʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ 

ʜʥʝʚʥʦʛʦ ʨʝʣʴʝʬʘ. ɺʝʨʰʠʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʚʳʩʰʝʛʦ ʧʦʨʷʜʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢ ʙʳ 

ʚʳʛʣʷʜʝʣ ʨʝʣʴʝʬ, ʝʩʣʠ ʙʳ ʠʤʝʣʠ ʤʝʩʪʦ ʦʜʥʠ ʚʝʨʪʠʢʘʣʴʥʳʝ ʜʚʠʞʝʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ 

ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʵʨʦʟʠʠ ʠ ʜʝʥʫʜʘʮʠʠ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʝʨʭʥʠʡ ʧʨʝʜʝʣ ʚʳʩʦʪ 

ʨʝʣʴʝʬʘ, ʩʦʚʧʘʜʘʷ ʩ ʥʘʠʙʦʣʝʝ ʜʨʝʚʥʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʚʳʨʘʚʥʠʚʘʥʠʷ ʠʣʠ ʩ ʝʝ 

ʦʩʪʘʥʮʘʤʠ.  

ʂʘʨʪʳ ʨʘʟʥʦʩʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩʪʨʦʠʣʠ ʧʫʪʝʤ ʛʨʘʬʠʯʝʩʢʦʛʦ ʚʳʯʠʪʘʥʠʷ 

ʙʘʟʠʩʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠʟ ʚʝʨʰʠʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ; ʙʘʟʠʩʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʚʳʩʰʝʛʦ 

ʧʦʨʷʜʢʘ (3-ʛʦ, 4-ʛʦ ʠ ʪ. ʜ.) ʠʟ ʙʘʟʠʩʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʠʟʰʝʛʦ (2-ʛʦ, 3-ʛʦ ʠ ʪ. ʜ.) 

ʧʦʨʷʜʢʘ; ʚʝʨʰʠʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʠʟʰʝʛʦ ʧʦʨʷʜʢʘ (2-ʛʦ, 3-ʛʦ ʠ ʪ. ʜ.) ʠʟ ʚʝʨʰʠʥʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚʳʩʰʝʛʦ (3-ʛʦ, 4-ʛʦ ʠ ʪ. ʜ.) ʧʦʨʷʜʢʘ. ʂʘʨʪʳ ʨʘʟʥʦʩʪʝʡ ʙʘʟʠʩʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʩʦʩʪʘʚʣʷʣʠʩʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʥʘ ʚʦʩʢʦʚʢʫ ʠʣʠ ʜʨʫʛʫʶ ʧʨʦʟʨʘʯʥʫʶ 

ʙʫʤʘʛʫ ʢʦʧʠʨʦʚʘʣʠ ʯʝʨʥʳʤ ʮʚʝʪʦʤ ʠʟʦʙʘʟʠʪʳ, ʠʟʦʙʨʘʞʝʥʥʳʝ ʥʘ ʢʘʨʪʝ ʙʘʟʠʩʥʦʡ 
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ʧʦʚʝʨʭʥʦʩʪʠ n-ʛʦ ʧʦʨʷʜʢʘ. ɿʘʪʝʤ ʢʦʨʠʯʥʝʚʳʤ ʮʚʝʪʦʤ ʥʘʥʦʩʷʪ ʠʟʦʙʘʟʠʪʳ, ʩʥʠʤʘʝʤʳʝ 

ʩ ʢʘʨʪʳ ʙʘʟʠʩʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ n+1-ʛʦ ʧʦʨʷʜʢʘ. ʇʦʣʴʟʫʷʩʴ ʧʨʘʚʠʣʦʤ ʛʨʘʬʠʯʝʩʢʦʛʦ 

ʚʳʯʠʪʘʥʠʷ [3], ʚʳʯʝʨʯʠʚʘʣʠ ʩʠʥʠʤ ʮʚʝʪʦʤ ʠʟʦʣʠʥʠʠ ʨʘʟʥʦʩʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʊʦʯʥʦ 

ʪʘʢ ʞʝ ʧʦʩʪʫʧʘʣʠ ʠ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʢʘʨʪ ʨʘʟʥʦʩʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. 

ɺʳʯʠʪʘʥʠʝ ʦʜʥʦʛʦ ʚʠʜʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠʟ ʜʨʫʛʦʛʦ ʤʝʪʦʜʦʤ ʥʘʣʦʞʝʥʠʷ ʥʝ ʚʩʝʛʜʘ ʙʳʣʦ 

ʚʦʟʤʦʞʥʦ. ʀʥʦʛʜʘ ʠʟʦʙʘʟʠʪʳ ʠ ʠʟʦʛʠʧʩʦʙʘʟʠʪʳ ʠʜʫʪ ʧʦʯʪʠ ʧʘʨʘʣʣʝʣʴʥʦ, ʥʝ ʧʝʨʝʩʝʢʘʷ 

ʜʨʫʛ ʜʨʫʛʘ. ɺ ʵʪʠʭ ʩʣʫʯʘʷʭ ʚʳʯʠʪʘʥʠʝ ʚʳʧʦʣʥʷʣʠ ʤʝʪʦʜʦʤ ʧʨʦʬʠʣʝʡ. ʏʘʩʪʦʪʘ 

ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʬʠʣʝʡ ʜʦʣʞʥʘ ʙʳʣʘ ʦʙʝʩʧʝʯʠʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʪʦʯʥʦʩʪʴ. ɺ ʩʣʫʯʘʝ 

ʨʝʣʴʝʬʘ ʩ ʤʘʣʳʤʠ ʦʪʥʦʩʠʪʝʣʴʥʳʤʠ ʚʳʩʦʪʘʤʠ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʧʨʦʬʠʣʷʤʠ ʥʝ 

ʜʦʣʞʥʳ ʙʳʣʠ ʧʨʝʚʳʰʘʪʴ 2-ʭ ʩʘʥʪʠʤʝʪʨʦʚ ʥʘ ʢʘʨʪʝ. 

ʆʙʨʘʟʝʮ ʢʘʨʪʳ ʨʘʟʥʦʩʪʠ ʤʝʞʜʫ ʚʝʨʰʠʥʥʦʡ ʠ ʙʘʟʠʩʥʦʡ ʧʦʚʝʨʭʥʦʩʪʷʤʠ 3-ʛʦ 

ʧʦʨʷʜʢʘ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 3. 

ʇʨʦʩʪʦʝ ʧʝʨʝʯʠʩʣʝʥʠʝ ʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʣʠ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ 

ʚʨʫʯʥʫʶ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʚʩʝʛʦ ʪʦʣʴʢʦ ʦʜʥʦʡ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʩʘʤʦ 

ʧʦ ʩʝʙʝ ʛʦʚʦʨʠʪ ʦ ʪʦʤ ʛʨʦʤʘʜʥʦʤ ʦʙʲʝʤ ʨʘʙʦʪ, ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʷʣʠ ʘʚʪʦʨʳ ʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ. ɺʳʩʦʢʘʷ ʪʨʫʜʦʝʤʢʦʩʪʴ ʤʝʪʦʜʘ ʥʝ 

ʧʦʟʚʦʣʷʣʘ ʧʨʠʤʝʥʷʪʴ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʣʷ ʙʦʣʴʰʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʩʪʨʦʠʪʴ 

ʙʘʟʠʩʥʳʝ ʠ ʚʝʨʰʠʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʚʳʰʝ 4-ʛʦ ʧʦʨʷʜʢʘ ʠ ʚʳʥʫʞʜʘʣʘ ʛʝʦʣʦʛʦʚ ʠ 

ʛʝʦʤʦʨʬʦʣʦʛʦʚ ʦʩʪʘʚʘʪʴʩʷ ʚ ʨʘʤʢʘʭ ʩʫʛʫʙʦ ʣʦʢʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʩʠʩʪʝʤʝ 

ArcGIS (ʚ ʤʦʜʫʣʝ Spatial Analyst) ʣʝʛʢʦ ʚʳʧʦʣʥʷʶʪʩʷ ʦʧʝʨʘʮʠʠ ʚʳʯʠʪʘʥʠʷ ʦʜʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠʟ ʜʨʫʛʦʡ. ʉʦʙʩʪʚʝʥʥʦ ʩʦʟʜʘʥʠʝ ʠ ʘʥʘʣʠʟ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʚ ʩʨʝʜʝ ArcGIS ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʳ. ɼʘʣʝʝ 

ʙʫʜʫʪ ʠʟʣʦʞʝʥʳ ʦʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʤʦʤʝʥʪʳ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʜʘʥʥʳʭ ʚ ʩʨʝʜʝ ArcGIS.  

 

1.1.1 ʄʝʪʦʜʠʢʘ ʩʦʟʜʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʢʘʨʪ 

ʨʘʟʣʠʯʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʩʨʝʜʩʪʚʘʤʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ 

ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʝʛʦ ʜʝʩʷʪʠʣʝʪʠʷ ʧʨʦʯʥʦ ʚʦʰʣʠ 

ʚʦ ʤʥʦʛʠʝ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʩʪʘʣʠ ʩʪʘʥʜʘʨʪʦʤ ʜʝ ï ʬʘʢʪʦ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. ʆʙʱʝʧʨʠʟʥʘʥʥʳ ʚʧʝʯʘʪʣʷʶʱʠʝ 
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ʚʦʟʤʦʞʥʦʩʪʠ ɻʀʉ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ. 

ɼʨʫʛʦʡ ʩʠʣʴʥʦʡ ʩʪʦʨʦʥʦʡ ɻʀʉ ʷʚʣʷʝʪʩʷ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʜʘʚʘʪʴ ʛʦʪʦʚʳʝ 

ʨʝʰʝʥʠʷ ʠʣʠ ʢʣʶʯʠ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ʋ ɻʀʉ ʝʩʪʴ ʠ ʜʨʫʛʠʝ ʚʘʞʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʚ ʥʠʭ ʥʝ ʟʘʢʣʘʜʳʚʘʣʠʩʴ, ʥʦ ʨʘʟʚʠʣʠʩʴ ʩʘʤʠ ʧʦ 

ʩʝʙʝ ʚʩʣʝʜ ʟʘ ʨʘʟʚʠʪʠʝʤ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʙʘʟʳ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʈʝʯʴ ʠʜʝʪ ʦʙ ʫʥʠʢʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʷʭ ʩʦʚʨʝʤʝʥʥʳʭ 

ɻʀʉ, ʦ ɻʀʉ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʥʘʙʦʨ ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, 

ʩʧʦʩʦʙʥʳʭ ʨʘʟʚʠʚʘʪʴ ʜʨʫʛʠʝ ʤʝʪʦʜʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ʆʙ ʵʪʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ɻʀʉ ʧʦʢʘ ʛʨʦʤʢʦ ʥʝ ʛʦʚʦʨʷʪ. ɺʦʟʤʦʞʥʦ, ʧʦʪʦʤʫ, ʯʪʦ ʚ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʩʬʝʨʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʝʞʝ, 

ʯʝʤ ʚ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʥʳʭ ʩ 

ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʝʤ ʣʶʜʝʡ. ʄʝʞʜʫ ʪʝʤ ʵʪʠ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʩʪʨʝʙʦʚʘʥʳ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʈʠʩʫʥʦʢ 3 - ʂʘʨʪʘ ʨʘʟʥʦʩʪʠ ʤʝʞʜʫ ʚʝʨʰʠʥʥʦʡ ʠ ʙʘʟʠʩʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʷʤʠ 3-ʛʦ ʧʦʨʷʜʢʘ (ʧʦ ɺ.ʇ. ʌʠʣʦʩʦʬʦʚʫ [3]). 
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ʚ ʥʘʫʢʘʭ ʦ ɿʝʤʣʝ, ʤʦʛʫʪ ʜʘʪʴ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʥʝʪʨʠʚʠʘʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʟʫʯʘʝʤʳʭ ʦʙʲʝʢʪʘʭ. 

ɸʚʪʦʨʳ ʷʚʣʷʶʪʩʷ ʜʘʚʥʠʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ɻʀʉ ArcGIS (ʨʘʥʝʝ ARC/INFO) ʠ 

ʠʩʧʦʣʴʟʫʶʪ ArcGIS ʢʘʢ ʩʨʝʜʩʪʚʦ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʚʦʠʭ ʥʘʫʯʥʳʭ ʠʜʝʡ, ʨʘʟʚʠʪʠʷ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʠ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʠʢ ʧʦʠʩʢʘ ʠ ʨʘʟʚʝʜʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʝʬʪʠ. 

ɺ ʜʘʥʥʦʡ ʛʣʘʚʝ ʧʦʢʘʟʘʥʦ, ʢʘʢ ʩ ʧʦʤʦʱʴʶ ArcGIS ʥʘʤ ʫʜʘʣʦʩʴ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʠ 

ʩʫʱʝʩʪʚʝʥʥʦ ʧʝʨʝʨʘʙʦʪʘʪʴ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ ʧʦʠʩʢʘ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʩʪʨʫʢʪʫʨ, ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘ ʥʝʬʪʴ ʠ ʛʘʟ. 

ʅʘ ʨʠʩʫʥʢʝ 1.4 ʧʨʝʜʩʪʘʚʣʝʥ ʘʣʛʦʨʠʪʤ ʨʘʩʯʝʪʘ ʠ ʧʦʩʪʨʦʝʥʠʷ ʢʘʨʪ ʘʤʧʣʠʪʫʜ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʟʘ ʨʘʟʣʠʯʥʳʝ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʝ ʵʪʘʧʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ɻʀʉ). ɺ ʢʘʯʝʩʪʚʝ ɻʀʉ ʘʚʪʦʨʳ 

ʨʝʢʦʤʝʥʜʫʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ɻʀʉ ArcGIS c ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʤʦʜʫʣʝʤ Spatial Analyst, 

ʪ.ʢ. ʜʘʥʥʘʷ ʩʠʩʪʝʤʘ ʦʜʝʨʞʠʪ ʚʝʩʴ ʥʝʦʙʭʦʜʠʤʳʡ ʥʘʙʦʨ ʬʫʥʢʮʠʡ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʢʦʨʨʝʢʪʥʳʭ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʘʥʘʣʠʟʘ ʩʝʪʝʡ ʚʦʜʦʪʦʢʦʚ ʠ 

ʢʦʤʙʠʥʠʨʦʚʘʥʠʷ ʣʶʙʦʛʦ ʯʠʩʣʘ ʩʣʦʝʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʩ ʮʝʣʴʶ ʧʨʦʚʝʨʢʠ 

ʛʠʧʦʪʝʟ ʠʣʠ ʚʳʷʚʣʝʥʠʷ ʥʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʢʦʨʨʝʣʷʮʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʧʘʢʝʪ 

ArcGIS ʠʤʝʝʪ ʚʩʪʨʦʝʥʥʳʝ ʤʦʜʫʣʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʵʬʬʝʢʪʠʚʥʫʶ ʚʠʟʫʘʣʠʟʘʮʠʶ 

ʜʘʥʥʳʭ ʢʘʢ ʚ 2-D, ʪʘʢ ʠ 3-D ʚʠʜʘʭ, ʘ ʪʘʢ ʞʝ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ, ʥʘʙʣʶʜʘʪʴ ʠ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʨʝʤʝʥʥʳʝ ʨʷʜʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʛʦʪʦʚʳʝ ʮʠʬʨʦʚʳʝ 

ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ (ʎʄʈ) ʨʘʟʣʠʯʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ (ʤʘʩʰʪʘʙʘ). ʎʄʈ ʤʦʛʫʪ ʙʳʪʴ 

ʧʦʣʫʯʝʥʳ ʠʟ ʠʩʪʦʯʥʠʢʦʚ, ʩʚʦʙʦʜʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʳʝ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ, ʪʘʢʠʭ ʢʘʢ 

SRTM, Aster DEM, GTOPO 30. ʆʙʳʯʥʦ ʦʙʱʝʜʦʩʪʫʧʥʳʝ ʎʄʈ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʥʘ ʛʣʦʙʘʣʴʥʦʤ ʠ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʷʭ.  ɼʣʷ ʧʦʣʫʯʝʥʠʷ 

ʙʦʣʝʝ ʜʝʪʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʭʦʜʠʪʩʷ ʠʩʢʘʪʴ ʩʨʝʜʥʝ- ʠ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ 

ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʢʘʨʪʳ, ʜʘʥʥʳʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʩʦʟʜʘʚʘʪʴ ʩʪʝʨʝʦʧʘʨʳ ʠ ʎʄʈ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ. ɺ ʜʘʥʥʦʤ ʧʨʦʝʢʪʝ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ ʩʨʝʜʥʝʛʦ ʠ ʢʨʫʧʥʦʛʦ ʤʘʩʰʪʘʙʦʚ. ɸ ʠʤʝʥʥʦ, 

ʮʠʬʨʦʚʳʝ ʧʣʘʥʰʝʪʳ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ ʤʘʩʰʪʘʙʘ 1: 200000, ʙʫʤʘʞʥʳʝ ʢʦʧʠʠ 

ʧʣʘʥʰʝʪʦʚ 1:50000 ʠ 1:10000. ɹʫʤʘʞʥʳʝ ʢʦʧʠʠ ʧʣʘʥʰʝʪʦʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʩʢʘʥʠʨʦʚʘʣʠʩʴ, ʟʘʪʝʤ ʚʳʧʦʣʥʷʣʘʩʴ ʚʝʢʪʦʨʠʟʘʮʠʷ ʠʟʦʣʠʥʠʡ ʘʙʩʦʣʶʪʥʳʭ ʦʪʤʝʪʦʢ 

ʚʳʩʦʪ, ʪʦʯʝʯʥʳʭ ʦʪʤʝʪʦʢ ʚʳʩʦʪ, ʣʠʥʠʡ ʨʝʢ ʠ ʜʨʫʛʠʭ ʚʦʜʦʪʦʢʦʚ, ʧʣʦʱʘʜʥʳʭ ʚʦʜʥʳʭ 
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ʈʠʩʫʥʦʢ 4 - ɸʣʛʦʨʠʪʤ ʨʘʩʯʝʪʘ ʠ ʧʦʩʪʨʦʝʥʠʷ ʢʘʨʪ ʘʤʧʣʠʪʫʜ ʚʝʨʪʠʢʘʣʴʥʳʭ 

ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ. 

1.ʎʠʬʨʦʚʳʝ ʚʝʢʪʦʨʥʳʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ 

ʜʘʥʥʳʝ ʤʘʩʰʪʘʙʘ ʦʪ 1:1000000 ʜʦ 1:10000 

2. ʎʠʬʨʦʚʳʝ ʨʘʩʪʨʦʚʳʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ 

ʜʘʥʥʳʝ ʤʘʩʰʪʘʙʘ ʦʪ 1:1000000 ʜʦ 1:10000 

 

ɹʘʟʠʩʥʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ 

1-ʦʛʦ ʧʦʨʷʜʢʘ 

ɹʘʟʠʩʥʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ 

2-ʦʛʦ ʧʦʨʷʜʢʘ 

ɹʘʟʠʩʥʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ 

n-1-ʦʛʦ 

ʧʦʨʷʜʢʘ 

ɹʘʟʠʩʥʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ 

n-ʦʛʦ ʧʦʨʷʜʢʘ 

 

éé 

ʇʦʚʝʨʭʥʦʩʪʴ ʘʤʧʣʠʪʫʜ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʜʚʠʞʝʥʠʡ ʢʘʢ ʈʘʟʥʦʩʪʴ ʙʘʟʠʩʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ 1-ʦʛʦʠ 2-ʦʛʦ  

ʧʦʨʷʜʢʦʚ 

ʇʦʚʝʨʭʥʦʩʪʴ ʘʤʧʣʠʪʫʜ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʜʚʠʞʝʥʠʡ ʢʘʢ ʈʘʟʥʦʩʪʴ ʙʘʟʠʩʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ n-1-ʦʛʦʠ n-ʦʛʦ  

ʧʦʨʷʜʢʦʚ 

 ʎʠʬʨʦʚʳʝ ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ ʤʘʩʰʪʘʙʘ ʦʪ 

1:1000000 ʜʦ 1:10000 

 

ʈʘʩʯʝʪ ʧʦʨʷʜʢʦʚ 

 ʚʦʜʦʪʦʢʦʚ ʩ 

 ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

 ʬʫʥʢʮʠʡ ʥʘʙʦʨʘ 

 ʠʥʩʪʨʫʤʝʥʪʦʚ  

çHydrologyè  

(ʩʤ. ʦʧʠʩʘʥʠʝ  

ʠʥʩʪʨʫʤʝʥʪʦʚ 

 ʚ ʪʝʢʩʪʝ ʥʠʞʝ )  

ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʜʘʥʥʳʭ 

ʠ ʩʦʟʜʘʥʠʝ ʎʄʈ:  

1) ʇʦʜʛʦʥʢʘ ʠ ʩʰʠʚʢʘ  ʣʠʩʪʦʚ. 

2) ɻʝʥʝʨʘʣʠʟʘʮʠʷ ʧʦʣʠʛʦʥʘʣʴʥʳʭ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ (ʚ ʜʘʥʥʦʤ 

ʤʘʩʰʪʘʙʝ) ʨʫʩʣʘ ʢʨʫʧʥʳʭ ʨʝʢ, ʜʦ 

ʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʦʚ. 

3) ʇʨʦʚʝʨʢʘ ʠ ʢʦʨʨʝʢʮʠʷ 

ʪʦʧʦʣʦʛʠʯʝʩʢʠʭ ʠ ʘʪʨʠʙʫʪʠʚʥʳʭ 

ʜʘʥʥʳʭ. 

4) ʇʦʩʪʨʦʝʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʩʝʪʠ 
ʨʝʢ. 

5) ʉʦʟʜʘʥʠʝ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ 

ʨʝʣʴʝʬʘ (ʎʄʈ). 

 

ʈʘʩʯʝʪ ʙʘʟʠʩʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʫʥʢʮʠʠ  

TOPOGRID (ʩʤ. ʦʧʠʩʘʥʠʝ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʚ ʪʝʢʩʪʝ ʥʠʞʝ ) 

 

ʀʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ 
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ʦʙʲʝʢʪʦʚ. ɼʘʣʝʝ ʚʝʢʪʦʨʥʳʝ ʜʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʚ ɻʀʉ ArcGIS. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʚʳʧʦʣʥʷʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʧʨʦʮʝʜʫʨʳ (ʨʠʩʫʥʦʢ 4): 

1) ʇʦʜʛʦʥʢʘ ʠ ʩʰʠʚʢʘ ʣʠʩʪʦʚ; 

2)    ɻʝʥʝʨʘʣʠʟʘʮʠʷ ʧʦʣʠʛʦʥʘʣʴʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ (ʚ ʜʘʥʥʦʤ 

ʤʘʩʰʪʘʙʝ) ʨʫʩʣʘ ʢʨʫʧʥʳʭ ʨʝʢ, ʜʦ ʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʦʚ; 

3) ʇʨʦʚʝʨʢʘ ʠ ʢʦʨʨʝʢʮʠʷ ʪʦʧʦʣʦʛʠʯʝʩʢʠʭ ʠ ʘʪʨʠʙʫʪʠʚʥʳʭ ʜʘʥʥʳʭ; 

4) ʇʦʩʪʨʦʝʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʩʝʪʠ ʨʝʢ.  

ʉʦʟʜʘʥʠʝ ʎʄʈ. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʦʨʨʝʢʪʥʦʡ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʧʝʮʠʘʣʴʥʘʷ ʬʫʥʢʮʠʷ TOPOGRID ʤʦʜʫʣʷ ArcGIS Spatial Analyst. 

ɸʣʛʦʨʠʪʤ TOPOGRID [5] ʨʘʩʩʯʠʪʳʚʘʝʪ ʤʦʜʝʣʴ ʨʝʣʴʝʬʘ, ʢʘʯʝʩʪʚʦ ʢʦʪʦʨʦʡ ʧʨʝʚʳʰʘʝʪ 

ʢʘʯʝʩʪʚʦ ʤʦʜʝʣʝʡ, ʧʦʣʫʯʘʝʤʳʭ ʦʙʳʯʥʳʤʠ ʤʝʪʦʜʘʤʠ ʠʥʪʝʨʧʦʣʷʮʠʠ, ʪʘʢʠʤʠ, ʢʘʢ, 

ʥʘʧʨʠʤʝʨ, ʩʧʣʘʡʥ ʠʣʠ ʢʨʠʛʠʥʛ. ɺ ʜʘʥʥʦʡ ʬʫʥʢʮʠʠ ʫʯʠʪʳʚʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʠʟʦʣʠʥʠʡ ʨʝʣʴʝʬʘ ʠ ʦʪʤʝʪʦʢ ʚʳʩʦʪ, ʥʦ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʨʝʯʥʦʡ ʩʝʪʠ, ʟʘʢʨʳʪʳʭ ʚʦʜʦʝʤʦʚ (ʦʟʝʨ), ʣʦʢʘʣʴʥʳʭ ʧʦʥʠʞʝʥʠʡ ʨʝʣʴʝʬʘ (ʢʦʣʦʜʮʝʚ). 

ɽʩʪʴ ʝʱʝ ʨʷʜ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʧʮʠʡ TOPOGRID, ʧʦʟʚʦʣʷʶʱʠʭ, ʚ ʮʝʣʦʤ, ʧʦʣʫʯʠʪʴ 

ʭʦʨʦʰʦ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʫʶ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʧʨʠʛʦʜʥʫʶ ʜʣʷ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʫʯʠʪʳʚʘʶʱʫʶ ʚʩʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʣʴʝʬʘ 

ʠʟʫʯʘʝʤʦʛʦ ʨʝʛʠʦʥʘ. ʈʘʟʤʝʨ ʷʯʝʡʢʠ ʛʨʠʜʘ ʚʳʙʠʨʘʝʪʩʷ ʠʟ ʭʦʜʷ ʠʭ ʤʘʩʰʪʘʙʘ ʎʄʈ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʪʦʯʥʦʩʪʴ ʛʨʠʜʘ, ʜʦʩʪʘʪʦʯʥʫʶ ʜʣʷ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʨʘʟʤʝʨ ʛʨʠʜʘ, ʥʝ ʯʨʝʟʤʝʨʥʳʡ ʜʣʷ ʨʘʩʯʝʪʦʚ. 

ʈʘʩʯʝʪ ʧʦʨʷʜʢʦʚ ʚʦʜʦʪʦʢʦʚ. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʘʨʪʳ ʧʦʨʷʜʢʦʚ ʨʝʯʥʳʭ ʜʦʣʠʥ 

ʚʭʦʜʥʦʡ ʛʨʠʜ ʨʝʣʴʝʬʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʦʙʨʘʙʘʪʳʚʘʣʩʷ ʩʧʝʮʠʘʣʴʥʳʤʠ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʬʫʥʢʮʠʷʤʠ FLOWDIRECTION, FLOWACCUMULATION, 

STREAMORDER (ʈʠʩʫʥʦʢ 4). FLOWDIRECTION ʜʣʷ ʢʘʞʜʦʡ ʷʯʝʡʢʠ ʚʭʦʜʥʦʛʦ ʛʨʠʜʘ 

ʦʧʨʝʜʝʣʷʝʪ ʥʘʧʨʘʚʣʝʥʠʷ ʫʢʣʦʥʘ ʧʦʚʝʨʭʥʦʩʪʠ (ʠʣʠ ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʪʦʢʘ), 

FLOWACCUMULATION ʜʣʷ ʢʘʞʜʦʡ ʷʯʝʡʢʠ ʛʨʠʜʘ ʨʘʩʩʯʠʪʳʚʘʝʪ ʢʫʤʤʫʣʷʪʠʚʥʳʡ 

ʧʦʪʦʢ ʥʘ ʦʩʥʦʚʝ ʧʦʚʝʨʭʥʦʩʪʠ ʫʢʣʦʥʘ (ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʪʦʢʦʚ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʪʩʷ 

ʨʘʩʪʨʦʚʘʷ ʤʦʜʝʣʴ ʚʦʜʥʳʭ ʧʦʪʦʢʦʚ. ʉʨʘʚʥʝʥʠʝ ʨʘʩʪʨʦʚʦʡ ʠ ʚʝʢʪʦʨʥʦʡ ʤʦʜʝʣʝʡ ʚʦʜʥʳʭ 

ʧʦʪʦʢʦʚ ʧʦʢʘʟʳʚʘʝʪ ʠʭ ʙʦʣʴʰʦʝ ʩʭʦʜʩʪʚʦ, ʧʨʠʯʝʤ ʨʘʩʪʨʦʚʘʷ ʤʦʜʝʣʝʡ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ 

ʧʦʣʥʦʡ ʚ ʩʨʘʚʥʝʥʠʠ ʚ ʚʝʢʪʦʨʥʦʡ ʟʘ ʩʯʝʪ ʦʙʲʝʢʪʦʚ ʚʳʷʚʣʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʥʦ ʥʝ ʥʘʥʝʩʝʥʥʳʭ ʥʘ ʪʦʧʦʛʨʘʬʠʯʝʩʢʫʶ ʢʘʨʪʫ ʢʘʢ 

ʧʦʩʪʦʷʥʥʳʡ ʠʣʠ ʚʨʝʤʝʥʥʳʡ ʧʦʪʦʢ. 
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ʌʫʥʢʮʠʷ STREAMORDER ʦʧʨʝʜʝʣʷʝʪ ʧʦʨʷʜʦʢ ʧʦʪʦʢʦʚ ʚ ʨʘʩʪʨʦʚʦʡ ʤʦʜʝʣʠ. ʅʘ 

ʧʦʩʣʝʜʥʝʤ ʰʘʛʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʩʪʨʦʚʘʷ ʤʦʜʝʣʴ ʩʝʪʠ ʧʦʪʦʢʦʚ 

ʢʦʥʚʝʨʪʠʨʦʚʘʣʘʩʴ ʚ ʚʝʢʪʦʨʥʫʶ, ʚ ʢʦʪʦʨʦʡ ʜʣʷ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʩʝʪʠ ʙʳʣ ʦʧʨʝʜʝʣʝʥ 

ʝʛʦ ʧʦʨʷʜʦʢ (ʈʠʩʫʥʦʢ 4).  

ʈʘʩʯʝʪ ʙʘʟʠʩʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʙʘʟʦʚʦʛʦ ʥʘʙʦʨʘ ʪʦʯʝʢ ʩ 

ʢʦʦʨʜʠʥʘʪʘʤʠ X,Y,Z ʚ ʩʠʩʪʝʤʝ ArcGIS ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʚʘ 

ʠʥʩʪʨʫʤʝʥʪʘ: 1) çɺʝʨʰʠʥʳ ʦʙʲʝʢʪʘ ʚ ʪʦʯʢʠè -ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʣʠʥʝʡʥʦʛʦ ʧʘʪʪʝʨʥʘ 

ʫʧʦʨʷʜʦʯʝʥʥʳʭ ʚʦʜʦʪʦʢʦʚ ʚ ʪʦʯʝʯʥʳʡ ʧʘʪʪʝʨʥ. ʅʘ ʚʳʭʦʜʝ ʩʦʟʜʘʚʘʣʩʷ ʥʘʙʦʨ ʪʦʯʝʢ- 

ʚʝʨʰʠʥ ʣʠʥʠʡ ʚʦʜʦʪʦʢʦʚ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʘʪʨʠʙʫʪʘ ʧʦʨʷʜʢʘ ʚʦʜʦʪʦʢʘ; 2) ʠʥʩʪʨʫʤʝʥʪ 

çʀʟʚʣʝʯʴ ʟʥʘʯʝʥʠʷ ʚ ʪʦʯʢʠè ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ Z- ʢʦʦʨʜʠʥʘʪʳ ʠʟ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ 

ʨʝʣʴʝʬʘ ʚ ʪʦʯʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʧʨʝʜʳʜʫʱʝʤ ʰʘʛʝ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʦʯʝʢ ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʳʤ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʨʘʩʪʨʦʚʳʤ ʩʧʦʩʦʙʦʤ, ʘ ʟʥʘʯʠʪ ʠ 

ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʥʪʝʨʧʦʣʷʮʠʠ.  

ɼʣʷ ʨʘʩʯʝʪʘ ʙʘʟʠʩʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʬʫʥʢʮʠʷ 

TOPOGRID. 

ʈʘʩʯʝʪ ʨʘʟʥʦʩʪʝʡ ʙʘʟʠʩʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. ʇʨʠ ʨʘʩʯʝʪʝ ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʣʴʝʬʘ ʠ 

ʚʩʝʭ ʧʨʦʠʟʚʦʜʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʵʢʩʪʝʥʪ ʛʨʠʜ-ʪʝʤ ʟʘʜʘʚʘʣʩʷ ʦʜʠʥ ʠ ʪʦʪ ʞʝ. ʇʦʩʢʦʣʴʢʫ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʠ ʨʘʟʤʝʨ ʷʯʝʝʢ ʛʨʠʜʦʚ ʜʣʷ ʚʩʝʭ ʨʘʩʪʨʦʚ ʦʜʠʥʘʢʦʚʳʡ, 

ʨʘʩʯʝʪ ʨʘʟʥʦʩʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚʳʧʦʣʥʷʣʩʷ ʧʨʦʩʪʳʤ ʚʳʯʠʪʘʥʠʝʤ ʟʥʘʯʝʥʠʡ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʷʯʝʝʢ. ʆʧʝʨʘʮʠʠ ʚʳʯʠʪʘʥʠʷ ʣʝʛʢʦ ʚʳʧʦʣʥʷʶʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʂʘʣʴʢʫʣʷʪʦʨʘ ʈʘʩʪʨʦʚ ʤʦʜʫʣʷ Spatial Analyst ArcGIS. ʕʪʠʤ ʩʧʦʩʦʙʦʤ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʨʘʟʥʦʩʪʠ ʙʘʟʠʩʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩʤʝʞʥʳʭ ʧʦʨʷʜʢʦʚ. 

ɼʣʷ ʨʘʩʯʝʪʘ ʜʨʝʥʘʞʥʳʭ ʩʝʪʝʡ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ArcGIS ʠʩʧʦʣʴʟʫʝʪ 

ʠʟʚʝʩʪʥʳʝ ʘʣʛʦʨʠʪʤʳ [7,8], ʢʦʪʦʨʳʝ ʥʝ ʧʦʣʥʦʩʪʴʶ ʠʟʙʘʚʣʝʥʳ ʦʪ ʥʝʜʦʩʪʘʪʢʦʚ.  

ʉʣʝʜʩʪʚʠʝʤ ʵʪʠʭ ʥʝʜʦʩʪʘʪʢʦʚ ʷʚʣʷʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ ʘʨʪʝʬʘʢʪʦʚ (ʣʦʞʥʳʭ ʣʠʥʠʡ 

ʚʦʜʦʪʦʢʦʚ 1-ʛʦ ʧʦʨʷʜʢʘ) ʚ ʪʝʭ ʦʙʣʘʩʪʷʭ ʎʄʈ, ʛʜʝ ʧʦʚʝʨʭʥʦʩʪʴ ʩʣʘʙʦ ʨʘʩʯʣʝʥʝʥʘ ʠʣʠ 

ʚʦʚʩʝ ʧʦʣʦʛʘʷ. ʅʝʜʦʩʪʘʪʢʠ ʘʣʛʦʨʠʪʤʦʚ ʥʝʦʜʥʦʢʨʘʪʥʦ ʦʙʩʫʞʜʘʣʠʩʴ ʚ ʣʠʪʝʨʘʪʫʨʝ. ɺ 

ʩʪʘʪʴʝ J. Fairfield ʠ P.Leymarie [9] ʧʦʜʚʦʜʠʪʴʩʷ ʥʝʢʦʪʦʨʳʡ ʠʪʦʛ ʜʠʩʢʫʩʩʠʠ, ʘ ʪʘʢʞʝ 

ʜʘʶʪʩʷ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʠʣʠ ʫʤʝʥʴʰʝʥʠʶ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ ʥʝʛʘʪʠʚʥʳʭ 

ʬʘʢʪʦʨʦʚ ʘʣʛʦʨʠʪʤʘ. ʂ ʩʯʘʩʪʴʶ, ʥʘʣʠʯʠʝ ʘʨʪʝʬʘʢʪʦʚ ʥʝ ʚʣʠʷʝʪ ʥʘ ʨʝʟʫʣʴʪʘʪʳ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʳ ʠʭ ʦʙʩʫʞʜʘʪʴ ʥʝ ʙʫʜʝʤ.  
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ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʘʨʪʳ ʧʦʨʷʜʢʦʚ ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʣʠʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʤʦʜʝʣʴ 

ʦʙʨʘʱʝʥʥʦʛʦ ʨʝʣʴʝʬʘ, ʛʜʝ ʨʝʯʥʳʝ ʜʦʣʠʥʳ ʠʟʦʙʨʘʞʘʶʪʩʷ ʛʨʝʙʥʷʤʠ (ʚʦʟʚʳʰʝʥʠʷʤʠ), ʘ 

ʚʦʜʦʨʘʟʜʝʣʳ ʚʳʛʣʷʜʷʪ ʢʘʢ ʨʝʯʥʘʷ ʩʝʪʴ (ʦʙʣʘʩʪʠ ʧʦʥʠʞʝʥʠʷ). ɼʣʷ ʵʪʦʛʦ ʮʠʬʨʦʚʘʷ 

ʤʦʜʝʣʴ ʨʝʣʴʝʬʘ (topogrid), ʙʳʣʘ ʠʥʚʝʨʪʠʨʦʚʘʥʘ ʧʫʪʝʤ ʟʘʤʝʥʳ ʢʦʦʨʜʠʥʘʪʳ Z ʥʘ 

ʢʦʦʨʜʠʥʘʪʫ Z¡ = Z*( -1). ɼʘʣʝʝ ʧʦʚʪʦʨʷʣʠʩʴ ʚʩʝ ʪʝ ʞʝ ʦʧʝʨʘʮʠʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʯʪʦ ʠ ʜʣʷ ʧʦʪʦʢʦʚ ʨʝʯʥʦʡ ʩʝʪʠ (ʈʠʩʫʥʦʢ 5).  

ʈʘʟʥʦʩʪʠ ʚʝʨʰʠʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩʤʝʞʥʳʭ ʧʦʨʷʜʢʦʚ, ʢʘʨʪʳ ʣʦʢʘʣʴʥʦʛʦ 

ʨʘʟʤʳʚʘ, ʢʘʨʪʘ ʩʫʤʤʘʨʥʳʭ ʘʤʧʣʠʪʫʜ ʧʦʜʥʷʪʠʡ ʠ ʜʨ. ʚʳʧʦʣʥʷʶʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʂʘʣʴʢʫʣʷʪʦʨʘ ʈʘʩʪʨʦʚ ʤʦʜʫʣʷ Spatial Analyst ArcGIS (ʈʠʩʫʥʦʢ 6). 

 

1.1.2 ʇʨʦʚʝʜʝʥʠʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʘʨʪ ʤʘʩʰʪʘʙʘ 1:200000 ʜʣʷ 

ʪʝʨʨʠʪʦʨʠʠ ɺʦʣʛʦ-ʂʘʤʩʢʦʡ ʘʥʪʝʢʣʠʟʳ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʥʝʡ ʯʘʩʪʝʡ ɺʦʩʪʦʯʥʦ-

ɽʚʨʦʧʝʡʩʢʦʡ ʧʣʘʪʬʦʨʤʳ 

 

ʅʘ ʨʠʩʫʥʢʘʭ 7-14 ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʘʟʠʩʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ɺʦʣʛʦ-ʂʘʤʩʢʦʡ 

ʘʥʪʝʢʣʠʟʳ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʥʝʡ ʯʘʩʪʝʡ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʧʣʘʪʬʦʨʤʳ. ɼʣʷ 

ʨʝʛʠʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 10 ʧʦʨʷʜʢʦʚ ʨʝʯʥʳʭ ʜʦʣʠʥ ʠ 7 ʧʦʨʷʜʢʦʚ 

ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʣʠʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʤʦʞʝʤ ʧʨʦʩʣʝʜʠʪʴ, ʥʝ ʤʝʥʝʝ 7-ʤʠ ʵʪʘʧʦʚ 

ʠʩʪʦʨʠʠ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ. ʂʘʨʪʳ ʚʝʨʰʠʥʥʳʭ ʠ 

ʙʘʟʠʩʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʪʥʦʩʷʪʩʷ ʢ ʩʪʘʪʠʯʝʩʢʠʤ ʢʘʨʪʘʤ. ʇʦ ʵʪʠʤ ʢʘʨʪʘʤ ʚʳʷʚʣʷʶʪʩʷ 

ʩʪʘʪʠʯʝʩʢʠʝ ʩʚʷʟʠ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʞʜʫ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʠ 

ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʙʝʟ ʫʯʝʪʘ ʠʭ ʨʘʟʚʠʪʠʷ. ɹʘʟʠʩʥʳʝ ʠ ʚʝʨʰʠʥʥʳʝ 

ʧʦʚʝʨʭʥʦʩʪʠ ʥʠʟʰʠʭ ʧʦʨʷʜʢʦʚ ʣʠʰʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ (ʈʠʩʫʥʢʠ 7-9). ʇʦʚʝʨʭʥʦʩʪʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʧʦʨʷʜʢʦʚ ʫʞʝ ʟʘʤʝʪʥʦ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʧʦʩʣʝʜʥʝʡ (ʈʠʩʫʥʢʠ 10-14).ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʘʤʧʣʠʪʫʜ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʚʳʷʚʣʝʥʠʷ ʣʦʢʘʣʴʥʳʭ ʘʢʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ ʙʦʣʝʝ 

ʧʦʣʝʟʥʳ ʢʘʨʪʳ ʨʘʟʥʦʩʪʝʡ ʙʘʟʠʩʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩʤʝʞʥʳʭ ʧʦʨʷʜʢʦʚ. ʈʘʟʥʦʩʪʠ ʤʝʞʜʫ 

ʙʘʟʠʩʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʧʦʢʘʟʳʚʘʶʪ ʘʣʛʝʙʨʘʠʯʝʩʢʫʶ ʩʫʤʤʫ ʚʝʨʪʠʢʘʣʴʥʳʭ 

ʜʚʠʞʝʥʠʡ ʟʝʤʥʦʡ ʢʦʨʳ ʠ ʵʨʦʟʠʠ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ: 1-ʛʦ ʠ 2-ʛʦ 

ʧʦʨʷʜʢʘ, 2-ʛʦ ʠ 3-ʛʦ - ʢʦʨʦʪʢʠʝ, 3-ʛʦ ʠ 4-ʛʦ, ʘ ʪʘʢʞʝ 4-ʛʦ ʠ 5-ʛʦ, 5-ʛʦ ʠ 6, 6-ʛʦ ʠ 7-ʛʦ -

ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʝ. ʇʦʜʥʠʤʘʶʱʠʝʩʷ ʫʯʘʩʪʢʠ (ʩʚʝʪʣʳʝ ʦʪʪʝʥʢʠ ʩʝʨʦʛʦ ʮʚʝʪʘ) ʥʘ 

ʨʘʟʥʦʩʪʥʳʭ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ (ʈʠʩʫʥʢʠ 15 - 18) ʢʘʨʪʘʭ ʣʦʢʘʣʠʟʫʶʪʩʷ ʥʘ ʬʦʥʝ  
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ʈʠʩʫʥʦʢ 5 - ɸʣʛʦʨʠʪʤ ʨʘʩʯʝʪʘ ʠ ʧʦʩʪʨʦʝʥʠʷ ʢʘʨʪ ʚʝʨʰʠʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʠʭ 

ʨʘʟʥʦʩʪʝʡ

1.ʎʠʬʨʦʚʳʝ ʚʝʢʪʦʨʥʳʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ 

ʜʘʥʥʳʝ ʤʘʩʰʪʘʙʘ ʦʪ 1:1000000 ʜʦ 1:10000 

2. ʎʠʬʨʦʚʳʝ ʨʘʩʪʨʦʚʳʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ 

ʜʘʥʥʳʝ ʤʘʩʰʪʘʙʘ ʦʪ 1:1000000 ʜʦ 1:10000 

 

ɺʝʨʰʠʥʥʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ 

1-ʦʛʦ ʧʦʨʷʜʢʘ 

ɺʝʨʰʠʥʥʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ 

2-ʦʛʦ ʧʦʨʷʜʢʘ 

ɺʝʨʰʠʥʥʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ 

n-1-ʦʛʦ 

ʧʦʨʷʜʢʘ 

ɺʝʨʰʠʥʥʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ 

n-ʦʛʦ ʧʦʨʷʜʢʘ 

 

éé 

ʈʘʟʥʦʩʪʴ ʚʝʨʰʠʥʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ 1-ʦʛʦʠ 2-ʦʛʦ  

ʧʦʨʷʜʢʦʚ 

ʈʘʟʥʦʩʪʴ ʚʝʨʰʠʥʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ n-1-ʦʛʦʠ n-ʦʛʦ  

ʧʦʨʷʜʢʦʚ 

 ʎʠʬʨʦʚʳʝ ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ ʤʘʩʰʪʘʙʘ ʦʪ 

1:1000000 ʜʦ 1:10000 

 

ʈʘʩʯʝʪ ʧʦʨʷʜʢʦʚ 

 ʚʦʜʦʨʘʟʜʝʣʦʚ ʩ 

 ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

 ʬʫʥʢʮʠʡ ʥʘʙʦʨʘ 

 ʠʥʩʪʨʫʤʝʥʪʦʚ  

çHydrologyè  

(ʩʤ. ʦʧʠʩʘʥʠʝ  

ʠʥʩʪʨʫʤʝʥʪʦʚ 

 ʚ ʪʝʢʩʪʝ )  

ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʜʘʥʥʳʭ 

ʠ ʩʦʟʜʘʥʠʝ ʎʄʈ:  

1) ʇʦʜʛʦʥʢʘ ʠ ʩʰʠʚʢʘ  ʣʠʩʪʦʚ. 

2) ɻʝʥʝʨʘʣʠʟʘʮʠʷ ʧʦʣʠʛʦʥʘʣʴʥʳʭ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ (ʚ ʜʘʥʥʦʤ 

ʤʘʩʰʪʘʙʝ) ʨʫʩʣʘ ʢʨʫʧʥʳʭ ʨʝʢ, ʜʦ 

ʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʦʚ. 

3) ʇʨʦʚʝʨʢʘ ʠ ʢʦʨʨʝʢʮʠʷ 

ʪʦʧʦʣʦʛʠʯʝʩʢʠʭ ʠ ʘʪʨʠʙʫʪʠʚʥʳʭ 

ʜʘʥʥʳʭ. 

4) ʇʦʩʪʨʦʝʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʩʝʪʠ 
ʨʝʢ. 

5) ʉʦʟʜʘʥʠʝ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ 

ʨʝʣʴʝʬʘ (ʎʄʈ). 

6) ʆʙʨʘʱʝʥʠʝ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ 

ʨʝʣʴʝʬʘ  

 

ʈʘʩʯʝʪ ʚʝʨʰʠʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʫʥʢʮʠʠ  

TOPOGRID (ʩʤ. ʦʧʠʩʘʥʠʝ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʚ ʪʝʢʩʪʝ) 

 

ʀʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ 
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ʈʠʩʫʥʦʢ 6- ɸʣʛʦʨʠʪʤ ʨʘʩʯʝʪʘ ʢʘʨʪ ʣʦʢʘʣʴʥʦʛʦ ʨʘʟʤʳʚʘ ʠ ʦʩʪʘʪʦʯʥʦʛʦ ʨʝʣʴʝʬʘ. 

 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʧʦʢʦʡʥʳʭ ʠʣʠ ʧʦʛʨʫʞʘʶʱʠʭʩʷ ʧʣʦʱʘʜʝʡ (ʪʝʤʥʳʝ ʦʪʪʝʥʢʠ ʩʝʨʦʛʦ 

ʮʚʝʪʘ). 

ʉʦʚʨʝʤʝʥʥʳʝ ʚʳʩʦʪʳ ʤʝʩʪʥʦʩʪʠ ʚ ʦʩʥʦʚʥʦʤ ʩʪʘʣʠ ʬʦʨʤʠʨʦʚʘʪʴʩʷ, ʥʘʯʠʥʘʷ ʩ 

ʥʝʦʛʝʥʘ. ʇʦ ʤʝʨʝ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʢʦʣʝʙʘʥʠʡ ʟʝʤʥʦʡ ʢʦʨʳ ʦʪ ʙʦʣʝʝ ʜʨʝʚʥʠʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʵʧʦʭ ʢ ʩʦʚʨʝʤʝʥʥʦʡ ʩʦʭʨʘʥʷʝʪʩʷ ʪʦʣʴʢʦ ʯʘʩʪʴ ʜʦʣʠʥ ʚʳʩʰʝʛʦ ʧʦʨʷʜʢʘ, 

ʜʦʣʠʥʳ ʥʠʟʰʠʭ ʧʦʨʷʜʢʦʚ ʠʩʯʝʟʘʶʪ ʧʦʣʥʦʩʪʴʶ. ʇʨʷʤʦʣʠʥʝʡʥʳʝ ʦʪʨʝʟʢʠ ʜʨʝʚʥʠʭ 

ʜʦʣʠʥ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠʫʨʦʯʝʥʳ ʢ ʛʣʫʙʦʢʠʤ ʨʘʟʣʦʤʘʤ, ʫʭʦʜʷʱʠʤ ʚ ʬʫʥʜʘʤʝʥʪ 

ʧʣʘʪʬʦʨʤʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʙʣʦʢʦʚʦʤ 

ʭʘʨʘʢʪʝʨʝ ʩʪʨʦʝʥʠʷ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ. ɹʘʟʠʩʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʚʳʩʦʢʦʛʦ 

ʧʦʨʷʜʢʘ (ʙ-ʛʦ ʠ 7-ʛʦ), ʘ ʚ ʦʩʦʙʝʥʥʦʩʪʠ, ʨʘʟʥʦʩʪʠ ʙʘʟʠʩʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩʣʫʞʘʪ 

ʭʦʨʦʰʝʡ ʠʣʣʶʩʪʨʘʮʠʝʡ ʜʘʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ. 

ʉʪʨʫʢʪʫʨʳ, ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʥʘ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ, ʠʤʝʶʪ ʯʝʪʢʠʝ 

ʢʦʥʪʫʨʳ, ʠʭ ʣʝʛʢʦ ʩʦʦʪʥʝʩʪʠ ʩ ʦʩʥʦʚʥʳʤ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʩʪʨʫʢʪʫʨʘʤ ɺʦʣʛʦ-ʋʨʘʣʴʩʢʦʡ 

ʘʥʪʝʢʣʠʟʳ: ʖʞʥʦ-ʊʘʪʘʨʩʢʠʤ, ʉʝʚʝʨʦ-ʊʘʪʘʨʩʢʠʤ, ʊʦʢʤʦʚʩʢʠʤ ʩʚʦʜʘʤʠ, ʘ ʪʘʢʞʝ 

ʢʨʫʧʥʳʤʠ ʧʨʦʛʠʙʘʤʠ ï ʄʝʣʝʢʝʩʢʦʡ ʚʧʘʜʠʥʦʡ ʠ ʂʘʟʘʥʩʢʦ-ʂʘʞʠʤʩʢʠʤ ʧʨʦʛʠʙʦʤ. 

ʆʯʝʚʠʜʥʦ, ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʨʝʞʠʤ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʝʛʠʦʥʘ ʥʝ ʙʳʣ ʩʧʦʢʦʡʥʳʤ ʠ 

ʧʨʝʪʝʨʧʝʚʘʣ ʠʟʤʝʥʝʥʠʷ ʥʘ ʚʩʝʤ ʥʘʙʣʶʜʘʝʤʦʤ ʧʨʦʤʝʞʫʪʢʝ ʚʨʝʤʝʥʠ (ʪ.ʝ. ʩʦ ʚʨʝʤʝʥ 

ʥʘʯʘʣʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʝʣʴʝʬʘ ʠ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ). ʉʨʘʚʥʝʥʠʝ 

ʢʘʨʪ ʙʘʟʠʩʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʚʦʟʨʘʩʪ ʦʩʥʦʚʥʳʭ 

ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ ʠ ʩ ʙʦʣʴʰʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ 

ʚʦʩʩʪʘʥʦʚʠʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ. 

ʂʘʣʴʢʫʣʷʪʦʨ ʨʘʩʪʨʘ 

ɺʝʨʰʠʥʥʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ n-ʦʛʦ 

ʧʦʨʷʜʢʘ 

 

ɹʘʟʠʩʥʘʷ  ʧʦʚʝʨʭʥʦʩʪʴ 

n-ʦʛʦ ʧʦʨʷʜʢʘ 

 

 

ʎʈʄ 

 

ʂʘʣʴʢʫʣʷʪʦʨ ʨʘʩʪʨʘ 

 

ʎʈʄ 

ʂʘʨʪʘ ʦʩʪʘʪʦʯʥʦʛʦ 

ʨʝʣʴʝʬʘ n-ʦʛʦ ʧʦʨʷʜʢʘ 

 

ʂʘʨʪʘ ʣʦʢʘʣʴʥʦʛʦ 

ʨʘʟʤʳʚʘ n-ʦʛʦ 

ʧʦʨʷʜʢʘ 
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ʈʠʩʫʥʦʢ 7- ɹʘʟʠʩʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 1-ʦʛʦ ʧʦʨʷʜʢʘ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʩʨʘʚʥʝʥʠʝ ʙʘʟʠʩʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 5-7 ʧʦʨʷʜʢʦʚ ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ 

ʧʦʣʘʛʘʪʴ, ʯʪʦ ʨʘʟʣʦʤʳ, ʧʦ ʢʦʪʦʨʳʤ ʨʘʟʚʠʚʘʣʠʩʴ ʜʦʣʠʥʳ ʨʨ.ʂʘʤʘ ʠ ɺʦʣʛʘ, ʩʦʩʪʘʚʣʝʥʳ 

ʠʟ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʬʨʘʛʤʝʥʪʦʚ, ʠʤʝʚʰʠʝ ʥʘʠʙʦʣʴʰʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʨʘʟʥʳʝ 

ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʝʨʠʦʜʳ. ɸʥʘʣʦʛʠʯʥʳʝ ʩʫʞʜʝʥʠʷ ʤʦʞʥʦ ʚʳʩʢʘʟʘʪʴ ʠ ʦʙ ʠʩʪʦʨʠʠ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʛʨʘʙʝʥʦʚ ʠ ʛʨʘʙʝʥʦʦʙʨʘʟʥʳʭ ʟʦʥ, ʚʳʷʚʣʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʨʘʟʣʠʯʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺʨʝʤʷ ʟʘʣʦʞʝʥʠʷ ʠ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʦʛʨʫʞʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʵʪʠʭ ʟʦʥ ʨʘʟʣʠʯʥʦ: ʯʘʩʪʴ ʠʟ ʥʠʭ 
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ʈʠʩʫʥʦʢ 8- ɹʘʟʠʩʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 2-ʦʛʦ ʧʦʨʷʜʢʘ. 

 

ʩʫʱʝʩʪʚʦʚʘʣʠ ʝʱʝ ʚ ʧʘʣʝʦʟʦʝ, ʜʨʫʛʠʝ ʩʬʦʨʤʠʨʦʚʳʚʘʣʠʩʴ ʠ ʨʘʟʚʠʚʘʣʠʩʴ ʧʦʟʞʝ. ʅʘ 

ʢʘʨʪʘʭ ʙʘʟʠʩʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ (ʈʠʩʫʥʦʢ 11) ʠ ʠʭ ʨʘʟʥʦʩʪʝʡ ʠʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʫʟʢʠʝ 

ʪʝʤʥʳʝ ʚʳʪʷʥʫʪʳʝ ʦʙʣʘʩʪʠ. ʉʨʘʚʥʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʝʡ 7 ʠ 6 ʧʦʨʷʜʢʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢ 

ʧʨʦʠʩʭʦʜʠʣʦ ʨʘʟʜʨʦʙʣʝʥʠʝ ʠ ʧʝʨʝʩʪʨʦʡʢʘ ʙʦʣʝʝ ʜʨʝʚʥʠʭ ʬʦʨʤʠʨʦʚʘʥʠʡ. ɺ ʵʪʦʤ 

ʩʤʳʩʣʝ ʠʥʪʝʨʝʩʝʥ ʙʣʦʢ ʧʦʯʪʠ ʪʨʝʫʛʦʣʴʥʦʡ ʬʦʨʤʳ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʨʝʛʠʦʥʘ. ɽʛʦ 

ʢʦʥʪʫʨʳ ʯʝʪʢʦ ʧʨʦʷʚʣʷʶʪʩʷ ʥʘ ʙʘʟʠʩʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 7 ʧʦʨʷʜʢʘ, ʥʘ ʢʘʨʪʝ ʙʘʟʠʩʥʦʡ 
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ʈʠʩʫʥʦʢ 9- ɹʘʟʠʩʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 3-ʦʛʦ ʧʦʨʷʜʢʘ. 

ʧʦʚʝʨʭʥʦʩʪʠ 8 ʧʦʨʷʜʢʘ ʦʥ ʦʪʩʫʪʩʪʚʫʝʪ, ʘ ʥʘ ʙʘʟʠʩʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 6 ʧʦʨʷʜʢʘ 

ʟʘʪʫʰʝʚʳʚʘʝʪʩʷ ʙʦʣʝʝ ʤʦʣʦʜʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ. ʇʨʠ ʵʪʦʤ ʚʠʜʥʦ ʢʘʢ ʧʨʦʠʩʭʦʜʠʣʦ 

ʩʤʝʱʝʥʠʝ ʩʝʚʝʨʥʦʡ ʛʨʘʥʠʮʳ ʙʣʦʢʘ ʚ ʨʘʟʥʳʝ ʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ.  

ɽʩʣʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʠʩʩʣʝʜʫʝʤʳʡ ʨʝʛʠʦʥ ʚ ʮʝʣʦʤ, ʪʦ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʝ 

(ʩ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʘʤʧʣʠʪʫʜʘʤʠ) ʧʝʨʝʩʪʨʦʡʢʠ ʧʨʦʠʩʭʦʜʠʣʠ ʥʘ ʛʨʘʥʠʮʘʭ ʩʘʤʳʭ 

ʢʨʫʧʥʳʭ ʩʪʨʫʢʪʫʨ. ʇʦʜʦʙʥʘʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʣʝʛʢʦ ʦʙʲʷʩʥʠʤʘ, ʪʘʢ ʢʘʢ 

ʵʪʠʤ ʟʦʥʘʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʘʠʙʦʣʝʝ ʦʩʣʘʙʣʝʥʥʳʝ ʫʯʘʩʪʢʠ ʟʝʤʥʦʡ ʢʦʨʳ. 
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ʈʠʩʫʥʦʢ 10- ɹʘʟʠʩʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 4-ʦʛʦ ʧʦʨʷʜʢʘ. 

 

ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʟʚʠʪʠʷ ʨʝʣʴʝʬʘ  ʚʝʩʴ ʠʩʩʣʝʜʫʝʤʳʡ ʨʝʛʠʦʥ ʫʜʦʙʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʟʦʥʳ: ʶʞʥʫʶ ʠ ʩʝʚʝʨʥʫʶ, ʫʩʣʦʚʥʫʶ ʛʨʘʥʠʮʫ ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ 

ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʧʦ ʜʦʣʠʥʘʤ ɺʦʣʛʠ ʠ ʂʘʤʳ ʜʦ ʠʭ ʩʣʠʷʥʠʷ. ɼʣʷ ʶʞʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʙʦʣʝʝ ʤʦʣʦʜʳʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ ʫʥʘʩʣʝʜʦʚʘʥʳ ʦʪ ʙʦʣʝʝ ʜʨʝʚʥʠʭ: 

ʩʦʚʨʝʤʝʥʥʳʝ ʚʦʟʚʳʰʝʥʥʳʝ ʫʯʘʩʪʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʨʝʚʥʠʤ ʚʦʟʚʳʰʝʥʥʦʩʪʷʤ, 

ʧʦʥʠʞʝʥʥʳʝ ï ʧʦʥʠʞʝʥʥʳʤ ʫʯʘʩʪʢʘʤ. ʀʟʨʝʟʘʥʥʦʩʪʴ ʙʦʣʝʝ ʧʦʟʜʥʝʛʦ ʨʝʣʴʝʬʘ 
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ʈʠʩʫʥʦʢ 11- ɹʘʟʠʩʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 5-ʦʛʦ ʧʦʨʷʜʢʘ. 

 

ʩʦʟʜʘʚʘʣʘʩʴ ʟʘ ʩʯʝʪ ʦʙʨʘʟʦʚʘʥʠʷ ʥʦʚʳʭ ʨʘʟʣʦʤʦʚ ʠ ʙʦʣʝʝ ʤʝʣʢʠʭ ʙʣʦʢʦʚ ʟʝʤʥʦʡ ʢʦʨʳ, 

ʘ ʪʘʢʞʝ ʜʚʠʞʝʥʠʷ ʙʣʦʢʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ. ɼʣʷ ʖʞʥʦ-ʊʘʪʘʨʩʢʦʛʦ ʩʚʦʜʘ  

ʭʘʨʘʢʪʝʨʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʢʦʣʴʮʝʚʳʭ ʚʣʦʞʝʥʥʳʭ ʚ ʜʨʫʛ ʜʨʫʛʘ ʟʦʥ (ʈʠʩʫʥʦʢ 15), 

ʢʦʪʦʨʳʝ ʧʝʨʝʤʝʱʘʣʠʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ ʩ ʘʤʧʣʠʪʫʜʦʡ ʧʦʨʷʜʢʘ 50 ʤ. ɺ ʮʝʣʦʤ, 

ʜʣʷ  ʖʞʥʦ-ʊʘʪʘʨʩʢʦʛʦ ʠ ʊʦʢʤʦʚʩʢʦʛʦ ʩʚʦʜʦʚ ʭʘʨʘʢʪʝʨʥʦ ʧʨʝʦʙʣʘʜʘʥʠʝ 

ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʳʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ. ʈʘʟʥʦʩʪʥʳʝ ʢʘʨʪʳ ʙʘʟʠʩʥʳʭ 

ʆʩʝʚʳʝ ʣʠʥʠʠ ʛʨʘʙʝʥʦʚ 
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ʈʠʩʫʥʦʢ 12- ɹʘʟʠʩʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 6-ʦʛʦ ʧʦʨʷʜʢʘ. 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʦʢʘʟʳʚʘʶʪ (ʈʠʩʫʥʢʠ 15-17), ʯʪʦ ʧʦʚʝʨʭʥʦʩʪʠ ʩʚʦʜʦʚ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʩʧʳʪʳʚʘʣʠ ʧʦʜʥʷʪʠʷ ʥʘ ʚʩʝʤ ʥʘʙʣʶʜʘʝʤʦʤ ʚʨʝʤʝʥʥʦʤ ʠʥʪʝʨʚʘʣʝ. 

ʅʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʤʠ ʚ ʨʘʥʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʵʧʦʭʠ ʷʚʣʷʣʠʩʴ ʖʞʥʦ-ʊʘʪʘʨʩʢʠʡ ʩʚʦʜ ʠ 

ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʄʝʣʝʢʝʩʩʢʦʡ ʚʧʘʜʠʥʳ. ʕʪʠ ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʧʨʦʷʚʣʷʶʪ ʩʚʦʶ 

ʘʢʪʠʚʥʦʩʪʴ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ʊʝʢʪʦʥʠʯʝʩʢʠʡ ʨʝʞʠʤ ʉʝʚʝʨʦ-ʊʘʪʘʨʩʢʦʛʦ ʠ 

ʊʦʢʤʦʚʩʢʦʛʦ ʩʚʦʜʦʚ, ʧʦ- ʚʠʜʠʤʦʤʫ, ʙʳʣ ʙʦʣʝʝ ʩʧʦʢʦʡʥʳʤ ʥʘ ʚʩʝʤ ʥʘʙʣʶʜʘʝʤʦʤ 

ʧʨʦʤʝʞʫʪʢʝ ʚʨʝʤʝʥʠ. ʌʫʥʜʘʤʝʥʪ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʨʝʛʠʦʥʘ ʩʦʩʪʘʚʣʝʥ ʠʟ ʙʦʣʝʝ ʤʝʣʢʠʭ 
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ʈʠʩʫʥʦʢ 13- ɹʘʟʠʩʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 7-ʦʛʦ ʧʦʨʷʜʢʘ. 

ʙʣʦʢʦʚ. ʉʨʘʚʥʠʚʘʷ ʙʘʟʠʩʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʥʳʭ ʧʦʨʷʜʢʦʚ ʠ ʨʘʟʥʦʩʪʠ ʙʘʟʠʩʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʩʤʝʞʥʳʭ ʧʦʨʷʜʢʦʚ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦʙ ʠʭ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʜʚʠʞʝʥʠʠ.  

ʂʘʟʘʥʩʢʦ-ʂʘʞʠʤʩʢʠʡ ʧʨʦʛʠʙ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʜʨʝʚʥʠʭ ʩʪʨʫʢʪʫʨ I ʧʦʨʷʜʢʘ 

ʇʦʚʦʣʞʩʢʦʛʦ ʨʝʛʠʦʥʘ ʠ ʦʪʥʦʩʠʪʩʷ ʢ ʧʦʛʨʝʙʝʥʥʳʤ. ʇʨʦʛʠʙ, ʢʘʢ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʬʦʨʤʘ, 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʨʝʣʴʝʬʝ ʙʘʟʠʩʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʦʣʴʢʦ ʦʜʥʦʛʦ, ʩʘʤʦʛʦ ʚʳʩʦʢʦʛʦ 

ʧʦʨʷʜʢʘ. ʀʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʟʚʝʩʪʥʦ [10,11], ʯʪʦ ʂʘʟʘʥʩʢʦ- ʂʘʞʠʤʩʢʠʡ 

ʧʨʦʛʠʙ ʢʘʢ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʬʦʨʤʘ ʧʝʨʝʩʪʘʣ ʩʫʱʝʩʪʚʦʚʘʪʴ ʩ ʩʘʨʛʘʝʚʩʢʦʛʦ ʚʨʝʤʝʥʠ. 
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ʈʠʩʫʥʦʢ 14- ɹʘʟʠʩʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 8-ʦʛʦ ʧʦʨʷʜʢʘ. 

 

ʅʘʯʠʥʘʷ ʩ ʬʘʤʝʥʩʢʦʛʦ ʚʨʝʤʝʥʠ ʥʘʯʘʣʘʩʴ ʩʫʱʝʩʪʚʝʥʥʘʷ ʧʝʨʝʩʪʨʦʡʢʘ 

ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʧʨʦʛʠʙʘ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʟʘʨʦʞʜʝʥʠʝʤ ʩʪʨʫʢʪʫʨʥʳʭ ʬʦʨʤ 

ɺʷʪʩʢʦʛʦ ʚʘʣʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʩʣʦʞʥʫʶ ʵʚʦʣʶʮʠʶ ʂʘʟʘʥʩʢʦ-ʂʘʞʠʤʩʢʦʛʦ ʧʨʦʛʠʙʘ, 

ʥʝʢʦʪʦʨʳʝ ʧʦʜʥʷʪʠʷ ʨʘʟʚʠʚʘʣʠʩʴ ʫʥʘʩʣʝʜʦʚʘʥʦ, ʠʩʧʳʪʳʚʘʷ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ 

ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʧʦʜʲʝʤ. ɺ ʧʣʘʥʝ ʵʪʠ ʧʦʜʥʷʪʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʦʚʨʝʤʝʥʥʳʤ 

ʚʦʟʚʳʰʝʥʥʦʩʪʷʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ - ɺʷʪʩʢʠʝ ʋʚʘʣʳ ʠ 

ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʈʝʩʧʫʙʣʠʢʠ ʄʘʨʠ ʕʣ. ɸʤʧʣʠʪʫʜʘ ʧʦʜʥʷʪʠʷ ʵʪʠʭ 
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ʈʠʩʫʥʦʢ 15- ʈʘʟʥʦʩʪʴ ʙʘʟʠʩʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 5-ʦʛʦ ʠ 6-ʦʛʦ ʧʦʨʷʜʢʦʚ. 

ʩʪʨʫʢʪʫʨ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʧʦ ʨʘʟʥʦʩʪʷʤ ʙʘʟʠʩʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʚʩʝʭ ʩʤʝʞʥʳʭ ʫʨʦʚʥʝʡ. ʇʨʠʯʝʤ, ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʪʝʢʪʦʥʠʯʝʩʢʠʝ 

ʧʦʜʚʠʞʢʠ ʙʳʣʠ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʤʠ (ʘʤʧʣʠʪʫʜʘ ʧʦʜʥʷʪʠʷ ʧʦ ʢʘʨʪʘʤ ʨʘʟʥʦʩʪʠ 

ʙʘʟʠʩʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 6 ʠ 7 ʧʦʨʷʜʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 20-30 ʤ , ʧʦ ʨʘʟʥʦʩʪʠ ʙʘʟʠʩʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ 5-6 ʠ 4-5 ʧʦʨʷʜʢʦʚ ï 30-50 ʤ), ʚ ʩʨʘʚʥʝʥʠʠ ʚ ʙʦʣʝʝ ʧʦʟʜʥʠʤʠ 

(ʘʤʧʣʠʪʫʜʘ ʧʦʜʥʷʪʠʷ ʧʦ ʨʘʟʥʦʩʪʠ ʙʘʟʠʩʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 2-3 ʠ 1-2 ʧʦʨʷʜʢʦʚ ï 15-20  

ʤ. ɸʣʛʝʙʨʘʠʯʝʩʢʘʷ ʩʫʤʤʘ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʚ ʨʘʡʦʥʝ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ 
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ʈʠʩʫʥʦʢ 16- ʈʘʟʥʦʩʪʴ ʙʘʟʠʩʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 5-ʦʛʦ ʠ 6-ʦʛʦ ʧʦʨʷʜʢʦʚ. 

ʛ. ʉʦʚʝʪʩʢ ʠ ʛ. ɺʝʨʭʦʰʠʞʝʤʴʝ ʦʮʝʥʠʚʘʝʪʩʷ ʚʝʣʠʯʠʥʦʡ ʧʦʨʷʜʢʘ 200 ʤ. 

ʂʘʨʪʳ ʙʘʟʠʩʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 6 ʧʦʨʷʜʢʘ, ʨʘʟʥʦʩʪʝʡ 7-8, 6-7 ʠ 5-6 

ʠʣʣʶʩʪʨʠʨʫʶʪ ʠʩʪʦʨʠʶ ʨʘʟʚʠʪʠʷ ʩʪʨʫʢʪʫʨ ʩʤʝʞʥʳʭ ʩ ʂʘʟʘʥʩʢʦ-ʂʘʞʠʤʩʢʠʤ 

ʧʨʦʛʠʙʦʤ. ʉʪʨʫʢʪʫʨʘ ʠʟʚʝʩʪʥʘʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʘʢ ʅʝʤʩʢʠʡ ʧʦʛʨʝʙʝʥʥʳʡ ʚʳʩʪʫʧ 

(ʨʘʩʧʦʣʦʞʝʥʘ ʤʝʞʜʫ ʩʝʚʝʨʦ-ʊʘʪʘʨʩʢʠʤ ʩʚʦʜʦʤ ʠ ʂʘʟʘʥʩʢʦ-ʂʘʞʠʤʩʢʠʤ ʧʨʦʛʠʙʦʤ ) 

ʦʪʯʝʪʣʠʚʦ ʧʨʦʷʚʣʷʝʪʩʷ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʥʘ ʙʘʟʠʩʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 6 
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ʈʠʩʫʥʦʢ 17- ʈʘʟʥʦʩʪʴ ʙʘʟʠʩʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 6-ʦʛʦ ʠ 7-ʦʛʦ ʧʦʨʷʜʢʦʚ. 

ʧʦʨʷʜʢʘ ʠ ʨʘʟʥʦʩʪʠ ʙʘʟʠʩʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 6 ʠ 7 ʧʦʨʷʜʢʦʚ. ʂʘʨʪʘ ʨʘʟʥʦʩʪʠ 

ʧʦʚʝʨʭʥʦʩʪʝʡ 5 ʠ 6, ʧʦʨʷʜʢʦʚ ʠ ʚʩʝʭ ʜʨʫʛʠʭ ʥʠʟʰʠʭ ʧʦʨʷʜʢʦʚ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ 

ʧʦʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ ʵʪʦʪ ʫʯʘʩʪʦʢ ʟʝʤʥʦʡ ʢʦʨʳ ʥʘʭʦʜʠʣʩʷ ʚ ʩʧʦʢʦʡʥʦʤ ʩʦʩʪʦʷʥʠʠ (ʥʝ 

ʧʦʜʥʠʤʘʣʩʷ), ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʢʘʟʘʣʩʷ ʧʦʛʨʝʙʝʥʥʳʤ ʙʦʣʝʝ ʤʦʣʦʜʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ 

(ʈʠʩʫʥʢʠ 15-17). ʎʝʧʦʯʢʠ ʣʦʢʘʣʴʥʳʭ ʧʦʜʥʷʪʠʡ, ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʥʘ ʢʘʨʪʘʭ ʨʘʟʥʦʩʪʝʡ 2 

ʠ 3 ʧʦʨʷʜʢʦʚ ʠ 3 ʠ 4 ʧʦʨʷʜʢʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʝʢʦʪʦʨʳʤ ʩʪʨʫʢʪʫʨʘʤ 2-ʛʦ ʧʦʨʷʜʢʘ 

(ʚʘʣʳ ʠ ʚʘʣʦʦʙʨʘʟʥʳʝ ʟʦʥʳ), ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʝʱʝ ʥʝ ʟʘʚʝʨʰʝʥʦ. 
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ʈʠʩʫʥʦʢ 18 - ʈʘʟʥʦʩʪʴ ʙʘʟʠʩʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 2-ʦʛʦ ʠ 3-ʦʛʦ ʧʦʨʷʜʢʦʚ. 

ɸʤʧʣʠʪʫʜʘ ʧʦʜʥʷʪʠʡ ï 50-100 ʤ. ʅʘ ʢʘʨʪʝ ʨʘʟʥʦʩʪʠ ʙʘʟʠʩʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 2 ʠ 3 

ʧʦʨʷʜʢʦʚ ʦʪʯʝʪʣʠʚʦ ʧʨʦʷʚʣʷʝʪʩʷ ʤʝʣʢʘʷ ʷʯʝʠʩʪʘʷ ʩʪʨʫʢʪʫʨʘ ʩʘʤʳʭ ʚʝʨʭʥʠʭ ʩʣʦʝʚ 

ʟʝʤʥʦʡ ʢʦʨʳ. ʅʘʠʙʦʣʝʝ ʩʚʝʪʣʳʝ ʫʯʘʩʪʢʠ ʢʘʨʪʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦʜʥʠʤʘʶʱʠʤʩʷ 

ʙʣʦʢʘʤ. ɸʤʧʣʠʪʫʜʘ ʧʦʜʥʷʪʠʡ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0 ʜʦ 30-50 ʤ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʥʠ 
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ʠʤʝʶʪ ʚʳʪʷʥʫʪʫʶ ʬʦʨʤʫ, ʨʝʜʢʦ - ʠʟʦʤʝʪʨʠʯʥʫʶ. ʃʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ ʵʪʠʭ ʫʯʘʩʪʢʦʚ 

ʩʦʩʪʘʚʣʷʶʪ ʦʪ 2 ʜʦ 20 ʢʤ ʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʦʮʝʥʢʠ ʨʘʟʤʝʨʦʚ 

ʥʘʠʙʦʣʝʝ ʤʝʣʢʠʭ (ʠ ʥʘʠʙʦʣʝʝ ʤʦʣʦʜʳʭ) ʧʦʜʚʠʞʥʳʭ ʙʣʦʢʦʚ ʟʝʤʥʦʡ ʢʦʨʳ (ʨʠʩʫʥʦʢ 18). 

ɺʝʨʰʠʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʚʳʩʰʝʛʦ ʧʦʨʷʜʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢ ʙʳ ʚʳʛʣʷʜʝʣ ʨʝʣʴʝʬ, 

ʝʩʣʠ ʙʳ ʠʤʝʣʠ ʤʝʩʪʦ ʦʜʥʠ ʚʦʩʭʦʜʷʱʠʝ ʚʝʨʪʠʢʘʣʴʥʳʝ ʜʚʠʞʝʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʵʨʦʟʠʠ ʠ ʜʝʥʫʜʘʮʠʠ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʝʨʭʥʠʡ ʧʨʝʜʝʣ ʚʳʩʦʪ 

ʨʝʣʴʝʬʘ, ʩʦʚʧʘʜʘʷ ʩ ʥʘʠʙʦʣʝʝ ʜʨʝʚʥʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʚʳʨʘʚʥʠʚʘʥʠʷ ʠʣʠ ʩ ʝʝ 

ʦʩʪʘʥʮʘʤʠ. ɺʳʯʠʪʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʣʴʝʬʘ ʠʭ ʚʝʨʰʠʥʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ ʜʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʪʝʧʝʥʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ 

ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʚʨʝʤʝʥʠ. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʵʨʦʟʠʠ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʨʘʟʥʦʩʪʠ ʛʝʦʧʦʪʝʥʮʠʘʣʦʚ. 

ʏʝʤ ʙʦʣʴʰʝ ʵʪʘ ʨʘʟʥʦʩʪʴ, ʪʝʤ ʩʠʣʴʥʝʝ ʠʜʫʪ ʧʨʦʮʝʩʩʳ ʵʨʦʟʠʠ ʠ ʜʝʥʫʜʘʮʠʠ, ʪʝʤ 

ʵʥʝʨʛʠʯʥʝʝ ʨʘʩʯʣʝʥʷʪʩʷ ʧʦʚʝʨʭʥʦʩʪʴ ʨʝʣʴʝʬʘ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʨʘʟʥʦʩʪʴ 

ʛʝʦʧʦʪʝʥʮʠʘʣʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʛʨʘʥʠʮʘʭ ʤʝʞʜʫ ʧʦʜʥʠʤʘʶʱʠʤʠʩʷ ʠ ʦʧʫʩʢʘʶʱʠʤʠʩʷ 

ʙʣʦʢʘʤʠ ʟʝʤʥʦʡ ʢʦʨʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʣʦʢʘʣʴʥʦʛʦ ʨʘʟʤʳʚʘ 

(ʥʘʠʙʦʣʝʝ ʩʚʝʪʣʳʝ ʫʯʘʩʪʢʠ ʧʦʚʝʨʭʥʦʩʪʝʡ) ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʘʢʪʠʚʥʳʤ 

ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʨʘʟʣʦʤʘʤ, ʚʜʦʣʴ ʢʦʪʦʨʳʭ ʧʦʜʥʠʤʘʶʪʩʷ ʠ ʦʧʫʩʢʘʶʪʩʷ ʩʤʝʞʥʳʝ ʙʣʦʢʠ 

ʟʝʤʥʦʡ ʢʦʨʳ. ʅʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦʣʦʞʝʥʠʝ ʤʘʢʩʠʤʫʤʦʚ ʵʨʦʟʠʠ ʩʦʚʧʘʜʘʝʪ ʩ 

ʛʣʦʙʘʣʴʥʳʤʠ ʨʘʟʣʦʤʥʳʤʠ ʟʦʥʘʤʠ, ʧʝʨʝʩʝʢʘʶʱʠʤʠ ʪʝʨʨʠʪʦʨʠʶ ʨʝʛʠʦʥʘ ʩ ʟʘʧʘʜʘ ʥʘ 

ʚʦʩʪʦʢ ʠ ʩʝʚʝʨʘ-ʟʘʧʘʜʘ ʥʘ ʶʛʦ-ʚʦʩʪʦʢ (ʈʠʩʫʥʦʢ 19). ɸʢʪʠʚʥʘʷ ʵʨʦʟʠʷ ʪʘʢʞʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʦ ʩʢʣʦʥʘʤ ʖʞʥʦ-ʊʘʪʘʨʩʢʦʛʦ ʩʚʦʜʘ, ʯʪʦ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʢʦʩʚʝʥʥʳʤ 

ʧʨʠʟʥʘʢʦʤ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʜʘʥʥʦʛʦ ʨʘʡʦʥʘ [12,13].  

 

 

1.2 ʆʪʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢ ʘʥʘʣʠʟʘ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʵʚʦʣʶʮʠʠ ʣʘʥʜʰʘʬʪʦʚ 

 

ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʧʦʢʘʟʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʡ ʮʠʬʨʦʚʦʡ 

ʬʦʪʦʛʨʘʤʤʝʪʨʠʠ, ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʤʝʪʦʜʦʚ ʚʳʩʦʢʦʪʦʯʥʦʡ ʢʘʨʪʦʛʨʘʬʠʠ,  ʚ ʥʝʩʢʦʣʴʢʦ 

ʥʝʦʙʳʯʥʦʤ ʧʨʠʣʦʞʝʥʠʠ ï ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʠ  ʠ ʘʥʘʣʠʟʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. 
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ʂ ʪʨʘʜʠʮʠʦʥʥʳʤ ʟʘʜʘʯʘʤ ʮʠʬʨʦʚʦʡ ʬʦʪʦʛʨʘʤʤʝʪʨʠʠ ʦʪʥʦʩʷʪʩʷ ʩʦʩʪʘʚʣʝʥʠʝ ʠ 

ʦʙʥʦʚʣʝʥʠʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ ʢʨʫʧʥʦʛʦ ʤʘʩʰʪʘʙʘ, ʩʦʟʜʘʥʠʝ ʦʨʪʦʬʦʪʦʧʣʘʥʦʚ, 

ʩʦʟʜʘʥʠʝ ʟʝʤʝʣʴʥʳʭ ʠ ʛʦʨʦʜʩʢʠʭ ʢʘʜʘʩʪʨʦʚ, ʧʣʘʥʦʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ,  

ʩʦʟʜʘʥʠʝ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʤʝʩʪʥʦʩʪʠ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʫʪʝʡ ʠ ʪ.ʜ. ʊ.ʝ. 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʚ ʢʨʫʧʥʳʭ 

ʤʘʩʰʪʘʙʘʭ. ʄʝʞʜʫ ʪʝʤ ʧʨʠʨʦʜʥʳʝ ʦʙʲʝʢʪʳ ʥʝ ʤʝʥʝʝ ʚʳʨʘʟʠʪʝʣʴʥʳ ʥʘ 

ʩʪʝʨʝʦʠʟʦʙʨʘʞʝʥʠʷʭ, ʯʝʤ ʨʫʢʦʪʚʦʨʥʳʝ. ʉ ʧʦʤʦʱʴʶ ʩʦʚʨʝʤʝʥʥʦʡ ʮʠʬʨʦʚʦʡ 

ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ ʚʦʟʤʦʞʥʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘ 

ʢʘʨʪʘʭ ʬʦʨʤ ʨʝʣʴʝʬʘ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʠ ʜʝʪʘʣʴʥʦʩʪʴʶ.  

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʚʳʛʦʜʘ ʧʦʜʭʦʜʘ, ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʘʚʪʦʨʘʤʠ ʦʯʝʚʠʜʥʘ, ʪʘʢ ʢʘʢ 

ʦʙʲʝʤ ʧʦʣʝʚʳʭ ʥʘʙʣʶʜʝʥʠʡ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʱʘʝʪʩʷ, ʘ ʫ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ 

ʧʦʷʚʣʷʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʥʘʣʠʯʠʠ ʜʦʩʪʘʪʦʯʥʦʛʦ ʜʣʷ 

ʥʘʙʣʶʜʝʥʠʡ ʤʘʪʝʨʠʘʣʘ (ʩʝʨʠʠ ʨʘʟʥʦʚʨʝʤʝʥʥʳʭ  ʩʪʝʨʝʦʧʘʨ) ʚʦʟʤʦʞʥʦ ʠʟʫʯʝʥʠʝ 

ʨʘʟʚʠʪʠʷ ʬʦʨʤ ʨʝʣʴʝʬʘ ʚ ʨʝʪʨʦʩʧʝʢʪʠʚʝ ʩ ʧʦʣʫʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʨʝʣʴʝʬʦʦʙʨʘʟʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ (ʠʟʤʝʥʝʥʠʝ ʘʙʩʦʣʶʪʥʳʭ ʦʪʤʝʪʦʢ ʚʳʩʦʪ, ʦʙʲʝʤʳ 

ʘʢʢʫʤʫʣʷʮʠʠ ʠ ʜʝʥʫʜʘʮʠʠ, ʠʟʤʝʥʝʥʠʝ ʠʟʚʠʣʠʩʪʦʩʪʠ ʨʝʯʥʳʭ ʨʫʩʝʣ ʠ ʪ.ʜ.). 

 

1.2.1 ʄʝʪʦʜʠʢʘ ʠʟʫʯʝʥʠʷ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʦʪʦʛʨʘʤʤʝʪʨʠʠ 

ʅʝʪ  ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʢʘʟʳʚʘʪʴ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʘʵʨʦ- ʠ ʢʦʩʤʦʩʲʝʤʢʠ ʷʚʣʷʶʪʩʷ 

ʮʝʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ ʨʘʟʥʦʛʦ ʤʘʩʰʪʘʙʘ. 

ʉʥʠʤʢʠ ʩ ʫʩʧʝʭʦʤ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʮʝʣʝʡ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʩ ʪʝʭ ʧʦʨ ʢʘʢ 

ʧʦʷʚʠʣʠʩʴ ʚ ʢʘʯʝʩʪʚʝ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ.  

ʊʘʢʞʝ ʦʙʱʝʧʨʠʟʥʘʥʦ, ʯʪʦ ʠʟʦʙʨʘʟʠʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʩʪʝʨʝʦʩʢʦʧʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ ʚʳʰʝ, ʯʝʤ ʦʜʠʥʦʯʥʳʭ ʩʥʠʤʢʦʚ. ɽʩʣʠ ʦʜʠʥʦʯʥʳʝ ʩʥʠʤʢʠ ʩʪʝʨʝʦʧʘʨʳ ʠʤʝʶʪ 

ʨʘʟʨʝʰʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ Rʩʥ, ʪʦ ʨʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʪʝʨʝʦʩʢʦʧʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ ʙʫʜʝʪ Rʤʦʜ = ã2Rʩʥ.. 

ʇʦʵʪʦʤʫ ʥʘ ʩʪʝʨʝʦʩʢʦʧʠʯʝʩʢʦʡ ʧʘʨʝ ʩʥʠʤʢʦʚ ʤʳ ʚʠʜʠʤ ʙʦʣʝʝ ʤʝʣʢʠʝ ʜʝʪʘʣʠ, 

ʯʝʤ ʥʘ ʦʜʠʥʦʯʥʦʤ ʩʥʠʤʢʝ. ʂʨʦʤʝ ʪʦʛʦ, ʨʘʙʦʪʘʷ ʩ ʧʘʨʦʡ ʩʥʠʤʢʦʚ, ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ 

ʨʘʟʣʠʯʠʝ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʦʚ ʥʘʙʣʶʜʘʝʤʦʡ 

ʩʪʝʨʝʦʩʢʦʧʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʤʝʩʪʥʦʩʪʠ. ʈʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʚ 

ʧʨʝʫʚʝʣʠʯʝʥʥʦʤ ʚʠʜʝ, ʯʪʦ ʦʙʣʝʛʯʘʝʪ ʠʟʫʯʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʝʛʦ ʤʠʢʨʦʬʦʨʤ [14]. 
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ʉʣʝʜʩʪʚʠʝʤ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʪʨʫʜʥʦ ʜʝʰʠʬʨʠʨʫʝʤʳʝ (ʠʣʠ ʚʦʚʩʝ 

ʥʝʜʝʰʠʬʨʠʨʫʝʤʳʝ) ʥʘ ʧʣʦʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʷʭ ʦʙʲʝʢʪʳ, ʥʘ ʩʪʝʨʝʦʧʘʨʘʭ ʩʪʘʥʦʚʠʪʴʩʷ 

ʣʝʛʢʦ ʨʘʩʧʦʟʥʘʚʘʝʤʳʤʠ ʠ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʳʤʠ. 

ɿʨʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʙʦʣʴʰʠʥʩʪʚʘ ʣʶʜʝʡ ʦʙʣʘʜʘʝʪ ʫʜʠʚʠʪʝʣʴʥʳʤ ʩʚʦʡʩʪʚʦʤ 

ʩʣʠʷʥʠʷ ʜʚʫʭ ʛʣʘʟʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʝʜʠʥʦʝ ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʬʝʥʦʤʝʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʵʬʬʝʢʪʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʛʣʫʙʠʥʳ ʠʣʠ ʩʪʝʨʝʦʩʢʦʧʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ, ʢʦʪʦʨʳʡ 

ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʦʚʝʨʥʦ ʦʮʝʥʠʚʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʦʙʲʝʢʪʦʚ ʠ 

ʚʦʩʧʨʠʥʠʤʘʪʴ ʠʭ ʪʨʝʭʤʝʨʥʫʶ ʬʦʨʤʫ. ʊʘʢʦʛʦ ʞʝ ʵʬʬʝʢʪʘ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʠʩʧʦʣʴʟʫʷ 

ʜʚʘ ʩʥʠʤʢʘ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʫʯʘʩʪʢʘ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʨʘʟʥʳʭ ʪʦʯʝʢ. ʇʦ ʧʘʨʝ ʩʥʠʤʢʦʚ 

(ʩʪʝʨʝʦʧʘʨʝ) ʤʦʞʥʦ ʦʧʨʝʜʝʣʷʪʴ ʥʝ ʪʦʣʴʢʦ ʧʣʘʥʦʚʳʝ ʨʘʟʤʝʨʳ ʦʙʲʝʢʪʦʚ, ʥʦ ʪʘʢʞʝ ʠʭ 

ʚʳʩʦʪʳ ʠ ʧʨʝʚʳʰʝʥʠʷ ʪʦʯʝʢ. ʀʟʤʝʨʠʪʝʣʴʥʳʝ ʩʪʝʨʝʦʧʘʨʳ ʩʥʠʤʢʦʚ ʧʦʣʫʯʘʶʪ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʩʪʝʨʝʦʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʠʭ ʩʲʝʤʦʢ, ʚʳʧʦʣʥʷʝʤʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ 

ʧʦʣʝ, ʩ ʩʘʤʦʣʝʪʘ ʠʣʠ ʩʦ ʩʧʫʪʥʠʢʘ [14].  

ɼʦ ʧʦʷʚʣʝʥʠʷ ʮʠʬʨʦʚʦʡ ʬʦʪʦʛʨʘʤʤʝʪʨʠʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʘʥʘʣʦʛʦʚʘʷ 

ʬʦʪʦʛʨʘʤʤʝʪʨʠʷ. ʆʩʥʦʚʥʳʤ ʧʨʦʜʫʢʪʦʤ, ʧʨʦʠʟʚʦʜʠʤʳʤ ʚ ʵʪʦʪ ʧʝʨʠʦʜ, ʙʳʣʠ 

ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʢʘʨʪʳ. ʇʨʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʜʝʰʠʬʨʠʨʦʚʘʥʠʠ ʪʦʛʦ ʧʝʨʠʦʜʘ, 

ʧʨʦʩʪʳʝ ʩʪʝʨʝʦʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʠʝ ʧʨʠʙʦʨʳ (ʩʪʝʨʝʦʩʢʦʧʳ  ʠ ʩʪʝʨʝʦʢʦʤʧʘʨʘʪʦʨʳ) 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʘʢʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʘʢ ʢʨʫʪʠʟʥʘ 

ʩʢʣʦʥʦʚ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʳʩʦʪʘ ʦʪʜʝʣʴʥʳʭ ʬʦʨʤ ï ʪʝʨʨʘʩ ʨʘʟʣʠʯʥʦʛʦ ʛʝʥʝʟʠʩʘ, 

ʜʝʥʫʜʘʮʠʦʥʥʳʭ ʩʢʣʦʥʦʚ ʠ ʧʣʦʱʘʜʦʢ. ʇʦ ʜʘʥʥʳʤ ʩʪʝʨʝʦʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʠʭ 

ʠʟʤʝʨʝʥʠʡ  ʤʦʛʣʠ  ʙʳʪʴ ʧʦʩʪʨʦʝʥʳ ʛʝʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʩʪʨʫʢʪʫʨʥʳʝ 

ʧʨʦʬʠʣʠ. ɼʣʷ ʠʭ ʧʦʩʪʨʦʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʦʯʢʠ ʬʦʪʦʤʘʨʢʠʨʫʶʱʠʭ ʛʦʨʠʟʦʥʪʦʚ  

ʠʣʠ ʭʘʨʘʢʪʝʨʥʳʭ ʧʝʨʝʛʠʙʦʚ ʨʝʣʴʝʬʘ, ʙʨʦʚʢʠ ʜʦʣʠʥ ʠʣʠ ʪʝʨʨʘʩ, ʫʨʝʟʳ ʚʦʜʳ ʨʝʢ ʠ ʦʟʝʨ 

ʠ ʪ.ʜ. [14].  

ʎʠʬʨʦʚʘʷ ʬʦʪʦʛʨʘʤʤʝʪʨʠʷ ʦʩʥʦʚʘʥʘ ʥʘ ʨʘʙʦʪʝ ʩ ʮʠʬʨʦʚʳʤʠ ʠʟʦʙʨʘʞʝʥʠʷʤʠ, 

ʭʨʘʥʠʤʳʤʠ ʠ ʦʙʨʘʙʘʪʳʚʘʝʤʳʤʠ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʘ. ʎʠʬʨʦʚʳʝ ʠʟʦʙʨʘʞʝʥʠʷ 

ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʧʫʪʝʤ ʩʢʘʥʠʨʦʚʘʥʠʷ ʬʦʪʦʛʨʘʬʠʡ ʠʣʠ ʥʘʧʨʷʤʫʶ ʩ ʮʠʬʨʦʚʦʡ 

ʢʘʤʝʨʳ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʥʦʛʠʝ ʟʘʜʘʯʠ ʬʦʪʦʛʨʘʤʤʝʪʨʠʠ ʭʦʨʦʰʦ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʳ (ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʦʣʫʯʝʥʠʝ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ, ʩʦʟʜʘʥʠʝ 

ʮʠʬʨʦʚʦʛʦ ʦʨʪʦʬʦʪʦʠʟʦʙʨʘʞʝʥʠʷ). ɺʳʭʦʜʥʳʝ ʧʨʦʜʫʢʪʳ ʚʩʝʛʜʘ ʠʤʝʶʪ ʮʠʬʨʦʚʦʡ 

ʬʦʨʤʘʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ï ʮʠʬʨʦʚʳʝ ʢʘʨʪʳ, ʮʠʬʨʦʚʳʝ ʤʦʜʝʣʠ ʤʝʩʪʥʦʩʪʠ, ʮʠʬʨʦʚʳʝ 

ʦʨʪʦʠʟʦʙʨʘʞʝʥʠʷ ï ʩʦʭʨʘʥʷʝʤʳʝ ʥʘ ʢʦʤʧʴʶʪʝʨʥʳʭ ʥʦʩʠʪʝʣʷʭ [15]. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 
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ʧʨʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʜʝʰʠʬʨʠʨʦʚʘʥʠʠ ʵʢʩʧʝʨʪ ʧʨʦʚʦʜʠʪ ʚʠʟʫʘʣʴʥʦʝ 

ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʮʠʬʨʦʚʦʡ ʩʨʝʜʝ, ʥʝ ʧʨʠʙʝʛʘʷ ʢ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʤ ʩʨʝʜʩʪʚʘʤ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʩʪʝʨʝʦʧʘʨ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʮʠʬʨʦʚʘʷ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʘʷ 

ʩʪʘʥʮʠʷ LPS (Leica Photogrammetry Suite, ERDAS, ʉʐɸ). ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

LPS ʩʫʱʝʩʪʚʝʥʥʦ ʫʧʨʦʱʘʝʪ ʧʨʦʮʝʜʫʨʫ ʩʦʟʜʘʥʠʷ  ʠ  ʘʥʘʣʠʟʘ  ʩʪʝʨʝʦʠʟʦʙʨʘʞʝʥʠʡ ʠ 

ʎʄʈ,  ʦʙʝʩʧʝʯʠʚʘʷ ʤʘʢʩʠʤʘʣʴʥʳʝ ʫʜʦʙʩʪʚʘ ʜʣʷ ʨʘʙʦʪʳ ʨʷʜʦʚʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʆʪ 

ʦʙʳʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʪʨʝʙʫʝʪʩʷ ʟʥʘʥʠʷ ʧʨʠʥʮʠʧʦʚ ʬʦʪʦʛʨʘʤʤʝʪʨʠʠ 

ʠʣʠ ʜʨʫʛʠʭ ʩʧʝʮʠʘʣʴʥʳʭ ʟʥʘʥʠʡ. ɺʳʩʦʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ LPS ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʦʨʛʘʥʠʟʘʪʦʨʦʤ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ Workflow Toolbar. ʆʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʪʳ ʧʦʩʪʘʚʣʝʥʘ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚ ʧʦʰʘʛʦʚʦʤ ʨʝʞʠʤʝ  ʚʳʧʦʣʥʷʝʪ ʧʨʦʝʢʪ ʩ ʥʘʯʘʣʘ ʜʦ 

ʢʦʥʮʘ [15]. 

ʅʘ ʧʝʨʚʦʤ ʰʘʛʝ ʩʦʟʜʘʝʪʩʷ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʠʡ ʧʨʦʝʢʪ (ʈʠʩʫʥʦʢ 19). ʇʨʠ ʝʛʦ 

ʩʦʟʜʘʥʠʠ ʄʝʥʝʜʞʝʨ ʧʨʦʝʢʪʦʚ LPS (LPS Project Manager) ʪʨʝʙʫʝʪ ʦʧʨʝʜʝʣʠʪʴ ʪʠʧ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠ ʚʳʙʨʘʪʴ ʩʝʥʩʦʨ.  

ɿʘʪʝʤ ʚ ʧʨʦʝʢʪ ʜʦʙʘʚʣʷʶʪʩʷ ʩʥʠʤʢʠ ï ʦʜʥʘ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʧʘʨ ʦʜʥʦʚʨʝʤʝʥʥʦ.  

ɼʘʣʝʝ ʄʝʥʝʜʞʝʨ ʧʨʦʝʢʪʦʚ LPS ʠ ʩʯʠʪʳʚʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʘʨʘʤʝʪʨʘʭ ʚʥʫʪʨʝʥʥʝʛʦ 

ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ ʩʝʥʩʦʨʘ. ʇʦʩʢʦʣʴʢʫ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʘʨʭʠʚʥʳʝ ʘʵʨʦʬʦʪʦʩʥʠʤʢʠ 

ʧʘʨʘʤʝʪʨʳ ʚʥʫʪʨʝʥʥʝʛʦ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ (ʛʣʘʚʥʘʷ ʪʦʯʢʘ, ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ, 

ʢʦʦʨʜʠʥʘʪʳ ʤʝʪʦʢ, ʜʠʩʪʦʨʩʠʷ) ʚʚʦʜʠʣʠʩʴ ʚʨʫʯʥʫʶ. 

ʅʘ ʚʪʦʨʦʤ ʰʘʛʝ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʵʣʝʤʝʥʪʳ ʚʥʝʰʥʝʛʦ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ ʩʝʥʩʦʨʘ, ʪ.ʝ. 

ʧʦʣʦʞʝʥʠʝ ʠ ʧʦʚʦʨʦʪ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʅʘ ʧʨʘʢʪʠʢʝ ʠʩʧʦʣʴʟʫʶʪ ʜʚʘ 

ʦʩʥʦʚʥʳʭ ʧʫʪʠ. ʆʜʠʥ ʠʟ ʥʠʭ ï ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʝ ʠʟʤʝʨʝʥʠʷ ʚ ʧʦʣʝʪʝ, ʢʦʛʜʘ ʩ 

ʧʦʤʦʱʴʶ ʩʠʩʪʝʤ ʩʧʫʪʥʠʢʦʚʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʶʪ ʧʦʣʦʞʝʥʠʝ ʥʦʩʠʪʝʣʷ ʚ 

ʤʦʤʝʥʪ ʩʲʝʤʢʠ, ʘ ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʜʠʦʚʳʩʦʪʦʤʝʨʘ ï ʚʳʩʦʪʫ ʩʲʝʤʢʠ ʠ ʪ.ʜ. ɼʨʫʛʦʡ ʧʫʪʴ 

ʦʩʥʦʚʘʥ ʥʘ ʩʨʘʚʥʝʥʠʠ ʢʦʦʨʜʠʥʘʪ ʥʝʩʢʦʣʴʢʠʭ ʨʘʮʠʦʥʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʩʥʠʤʢʝ 

ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʩ ʠʭ ʛʝʦʜʝʟʠʯʝʩʢʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʧʨʠ ʧʦʣʝʚʳʭ ʨʘʙʦʪʘʭ ʥʘ ʤʝʩʪʥʦʩʪʠ ʠʣʠ ʧʦ ʪʦʯʥʳʤ ʢʘʨʪʘʤ 

[14,16]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ  ʚ ʢʘʯʝʩʪʚʝ ʦʧʦʨʥʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʢʦʩʤʠʯʝʩʢʠʭ 

ʩʥʠʤʢʦʚ ALOS  ʠ WordView  ʧʦʟʚʦʣʠʣʦ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʣʘʥʘʨʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʦʧʦʨʥʳʭ ʪʦʯʝʢ (ʈʠʩʫʥʦʢ 20). 
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ɺʳʩʦʪʥʦʝ ʧʦʣʦʞʝʥʠʝ ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʧʦ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʤ 

ʢʘʨʪʘʤ. ʇʦʩʣʝ ʠʟʤʝʨʝʥʠʷ ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʄʝʥʝʜʞʝʨ ʧʨʦʝʢʪʦʚ LPS ʚʳʧʦʣʥʷʝʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʩʙʦʨ ʩʚʷʟʫʶʱʠʭ ʪʦʯʝʢ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʙʣʦʯʥʦʡ ʪʨʠʘʥʛʫʣʷʮʠʠ. ʅʘ ʪʨʝʪʴʝʤ ʰʘʛʝ  ʧʨʦʚʦʜʠʪʩʷ ʪʨʠʘʥʛʫʣʷʮʠʷ ʙʣʦʢʘ ï ʵʪʦ 

ʧʨʦʮʝʩʩ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʩʦʜʝʨʞʘʱʠʤʠʩʷ ʚ 

ʙʣʦʢʝ ʠʟʦʙʨʘʞʝʥʠʷʤʠ, ʤʦʜʝʣʴʶ ʢʘʤʝʨʳ ʠʣʠ ʩʝʥʩʦʨʘ ʠ ʟʝʤʣʝʡ. ɼʣʷ ʢʘʞʜʦʡ 

ʠʟʤʝʨʝʥʥʦʡ ʦʧʦʨʥʦʡ ʪʦʯʢʠ ʩʫʱʝʩʪʚʫʝʪ ʧʘʨʘ ʢʦʦʨʜʠʥʘʪ ʚ ʧʣʦʩʢʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ 

(x,y). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʜʚʘ ʫʨʘʚʥʝʥʠʷ ʢʦʣʣʠʥʝʘʨʥʦʩʪʠ, 

ʩʚʷʟʫʶʱʠʝ ʥʘʟʝʤʥʳʝ ʪʦʯʢʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʪʦʯʢʠ ʠʟʦʙʨʘʞʝʥʠʷ. 

ɽʩʣʠ ʦʧʦʨʥʳʝ ʪʦʯʢʠ ʠʟʤʝʨʝʥʳ ʥʘ ʧʝʨʝʢʨʳʪʠʠ ʜʚʫʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʪʦ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʯʝʪʳʨʝ ʫʨʘʚʥʝʥʠʷ ʜʣʷ ʵʪʠʭ ʪʦʯʝʢ. ɽʩʣʠ ʪʨʠ ï ʪʦ ʜʚʝʥʘʜʮʘʪʴ ʫʨʘʚʥʝʥʠʡ ʠ 

ʪ.ʜ. ʂʦʛʜʘ ʢʘʞʜʦʝ ʫʨʘʚʥʝʥʠʝ ʢʦʣʣʠʥʝʘʨʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʦ, ʫʨʘʚʥʠʚʘʥʠʝ ʙʣʦʢʘ 

ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʤʝʪʦʜʫ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʪʨʠʘʥʛʫʣʷʮʠʠ ʦʮʝʥʠʚʘʶʪʩʷ 

ʧʦ ʯʘʩʪʥʳʤ  ʠ ʦʙʱʝʤʫ ʟʥʘʯʝʥʠʶ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʡ ʦʰʠʙʢʠ.  

ʈʠʩʫʥʦʢ 19 - ʄʝʥʝʜʞʝʨ ʧʨʦʝʢʪʦʚ LPS 
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ʈʠʩʫʥʦʢ 20 - ʆʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʚʥʝʰʥʝʛʦ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ. 

 

ʀʩʭʦʜʥʳʝ ʩʥʠʤʢʠ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʩʦʟʜʘʥʠʠ ʩʪʝʨʝʦʤʦʜʝʣʠ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʠʩʢʘʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʦʰʠʙʢʠ ʩʚʷʟʘʥʥʳʝ ʩ: 

1) ʦʨʠʝʥʪʘʮʠʝʡ ʢʘʤʝʨʳ; 

2) ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʤʠ ʦʰʠʙʢʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʢʘʤʝʨʦʡ; 

3) ʩʤʝʱʝʥʠʝʤ ʟʘ ʨʝʣʴʝʬ 

4) ʢʨʠʚʠʟʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ [14,16]. 

ɼʣʷ ʠʩʧʨʘʚʣʝʥʠʷ ʧʦʜʦʙʥʳʭ ʦʰʠʙʦʢ ʧʨʦʚʦʜʷʪ ʧʨʦʮʝʩʩ ʦʨʪʦʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʠʷ 

ʚ ʄʝʥʝʜʞʝʨʝ ʧʨʦʝʢʪʦʚ LPS. ʀʩʧʦʣʴʟʫʷ ʠʩʭʦʜʥʦʝ ʮʠʬʨʦʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ, ʮʠʬʨʦʚʫʶ 

ʤʦʜʝʣʴ ʨʝʣʴʝʬʘ DEM ʠ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʧʨʦʮʝʜʫʨʝ ʪʨʠʘʥʛʫʣʷʮʠʠ, 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʫʩʪʨʘʥʷʶʪʩʷ (ʈʠʩʫʥʦʢ 21).  

ʂʦʛʜʘ ʦʨʪʦʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʠʝ ʟʘʚʝʨʰʝʥʦ, ʢʘʞʜʳʡ ʧʠʢʩʝʣʴ ʠʟʦʙʨʘʞʝʥʠʷ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʢʦʨʨʝʢʪʝʥ. ʇʦʵʪʦʤʫ ʠʟʤʝʨʝʥʠʷ ʥʘ ʦʨʪʦʩʥʠʤʢʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʠʟʤʝʨʝʥʠʷʤ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʚʳʧʦʣʥʷʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ. 
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ʈʠʩʫʥʦʢ 21 - ʇʨʦʚʝʜʝʥʠʝ ʙʣʦʯʥʦʡ ʪʨʠʘʥʛʫʣʷʮʠʠ. 

ʇʦʩʣʝ ʫʩʧʝʰʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʦʨʪʦʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʡ 

ʪʦʯʥʦʩʪʠ ʧʨʠ  ʪʨʠʘʥʛʫʣʷʮʠʠ ʤʦʞʥʦ ʧʝʨʝʭʦʜʠʪʴ ʢ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤʫ ʵʪʘʧʫ ʮʠʬʨʦʚʦʡ 

ʬʦʪʦʛʨʘʤʤʝʪʨʠʠ, ʘ ʠʤʝʥʥʦ, ʢ ʚʠʟʫʘʣʴʥʦʤʫ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤʫ  

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʶ ʚ ʩʪʝʨʝʦʨʝʞʠʤʝ. 

 

1.2.2 ʄʝʪʦʜʠʢʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 3D-ʦʙʲʝʢʪʦʚ 

 

ʄʝʥʝʜʞʝʨ ʧʨʦʝʢʪʦʚ LPS ʦʩʥʘʱʝʥ ʤʦʜʫʣʝʤ Stereo, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʩʨʝʜʦʡ ʜʣʷ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʩʪʝʨʝʦʩʥʠʤʢʦʚ ʠ ʠʭ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ (ʨʠʩʫʥʦʢ 22).  ʂ ʦʩʥʦʚʥʳʤ 

ʚʦʟʤʦʞʥʦʩʪʷʤ ʤʦʜʫʣʷ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʣʝʜʫʶʱʝʝ: 

1) ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʥʝʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʝʨʝʦʦʢʦʥ. 

2) ʩʪʝʨʝʦ, ʦʪʜʝʣʴʥʳʝ ʚʴʶʝʨʳ ʜʣʷ ʣʝʚʦʛʦ ʠ ʧʨʘʚʦʛʦ ʩʥʠʤʢʦʚ, ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʩʤʦʪʨʘ ʩʪʝʨʝʦ ʠ ʦʪʜʝʣʴʥʳʭ ʩʥʠʤʢʦʚ. 

3) ʩʚʝʨʭʪʦʯʥʦʝ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʢʫʨʩʦʨʘ  

4) ʥʝʧʨʝʨʳʚʥʦʝ ʧʘʥʦʨʘʤʠʨʦʚʘʥʠʝ ʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ. 
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5) ʦʪʯʝʪ ʦ ʪʦʯʥʦʩʪʠ ʩʯʠʪʘʝʪʩʷ çʥʘ ʣʝʪʫè. 

6) ʨʝʞʠʤʳ: ʬʠʢʩʠʨʦʚʘʥʥʳʡ ʢʫʨʩʦʨ/ʢʫʨʩʦʨ ʜʚʠʞʝʪʩʷ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ. 

7) ʨʝʞʠʤʳ: ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ/ʠʟʦʙʨʘʞʝʥʠʝ ʜʚʠʞʝʪʩʷ ʟʘ ʢʫʨʩʦʨʦʤ. 

8) ʚʳʨʘʚʥʠʚʘʥʠʝ ʷʨʢʦʩʪʠ/ʢʦʥʪʨʘʩʪʘ ʠʟʦʙʨʘʞʝʥʠʡ [15]. 

 

ʈʠʩʫʥʦʢ 22 - ʈʘʙʦʪʘ ʚ ʤʦʜʫʣʝ Stereo 

ʉʦʙʩʪʚʝʥʥʦ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʬʠʢʩʠʨʦʚʘʥʠʠ ʬʦʨʤ ʨʝʣʴʝʬʘ ʧʨʠ ʧʦʤʦʱʠ ʫʩʣʦʚʥʳʭ ʟʥʘʢʦʚ, ʮʚʝʪʦʚʳʭ ʰʢʘʣ, ʠʥʜʝʢʩʦʚ 

ʠ ʪ.ʜ. ɺʩʝ ʵʪʠ ʦʧʝʨʘʮʠʠ ʚʳʧʦʣʥʷʶʪʩʷ ʚ  ʩʧʝʮʠʘʣʴʥʦʤ ʧʨʦʝʢʪʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʦʙʲʝʢʪʦʚ LPS Feature Project. ʇʨʠ ʩʦʟʜʘʥʠʠ ʥʦʚʦʛʦ ʧʨʦʝʢʪʘ ʩʦʟʜʘʝʪʩʷ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʙʘʟʘ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʘʷ, ʢʘʢ ʩʠʩʪʝʤʥʳʝ ʫʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ, 

ʪʘʢ ʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʩʠʤʚʦʣʳ ʠ ʟʥʘʢʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʤʦʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʘʪʨʠʙʫʪʠʚʥʳʭ ʜʘʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʪ.ʝ. 

ʚʚʝʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʯʠʩʣʦʚʳʝ ʠ ʦʧʠʩʘʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʨʪʦʛʨʘʬʠʨʫʝʤʳʭ 

ʦʙʲʝʢʪʦʚ ʠ ʷʚʣʝʥʠʡ. ɺ ʜʘʣʴʥʝʡʰʝʤ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʤʦʞʥʦ ʜʦʙʘʚʣʷʪʴ ʠ ʫʜʘʣʷʪʴ 

ʫʩʣʦʚʥʳʝ ʟʥʘʢʠ ʠʣʠ ʮʝʣʳʝ ʛʨʫʧʧʳ ʦʙʦʟʥʘʯʝʥʠʡ, ʘ ʪʘʢʞʝ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠʭ ʩʚʦʡʩʪʚʘ. 

ʈʘʙʦʯʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ LPS Feature Project ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 23. 
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ʈʠʩʫʥʦʢ 23 ï ʉʦʟʜʘʥʠʝ ʙʘʟʳ ʫʩʣʦʚʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ. 

ɺʠʟʫʘʣʴʥʦʝ ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʘʥʘʛʣʠʬʠʯʝʩʢʠʭ 

ʦʯʢʘʭ, ʚ ʢʦʪʦʨʳʭ ʚʤʝʩʪʦ ʜʠʦʧʪʨʠʡʥʳʭ ʩʪʝʢʦʣ ʚʩʪʘʚʣʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʩʚʝʪʦʬʠʣʴʪʨʳ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʣʝʚʦʛʦ ʛʣʘʟʘ ï ʢʨʘʩʥʳʡ, ʜʣʷ ʧʨʘʚʦʛʦ ï ʛʦʣʫʙʦʡ ʠʣʠ ʟʝʣʝʥʳʡ.  

ʌʦʨʤʠʨʫʝʤʦʝ ʦʙʲʝʤʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʙʣʘʛʦʜʘʨʷ ʵʬʬʝʢʪʫ ʙʠʥʦʢʫʣʷʨʥʦʛʦ ʩʤʝʰʝʥʠʷ 

ʮʚʝʪʦʚ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʦʜʥʦʪʦʥʥʳʤ ʠʣʠ (ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʷʨʢʦʩʪʝʡ) 

ʘʭʨʦʤʘʪʠʯʝʩʢʠʤ.  

ʀʩʧʦʣʴʟʫʷ ʢʣʘʚʠʘʪʫʨʫ ʠ ʤʳʰʴ, ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ ʚʳʜʝʣʷʶʪ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʠ ʬʦʨʤʳ ʨʝʣʴʝʬʘ (ʈʠʩʫʥʢʠ 24-26). ɹʣʘʛʦʜʘʨʷ 

ʩʚʝʨʭʪʦʯʥʦʤʫ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʶ ʢʫʨʩʦʨʘ ʤʳʰʠ (System Mouse) ʠ ʦʧʨʝʜʝʣʝʥʠʶ 

ʪʨʝʭʤʝʨʥʳʭ ʢʦʦʨʜʠʥʘʪ ʢʫʨʩʦʨʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʨʠʘʥʛʫʣʷʮʠʠ, ʚʳʜʝʣʝʥʠʝ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʨʘʟʥʳʭ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭ ʩʪʘʥʦʚʠʪʴʩʷ 

ʟʘʜʘʯʝʡ ʦʜʥʦʛʦ ʱʝʣʯʢʘ. ʇʦʩʢʦʣʴʢʫ ʙʣʦʯʥʘʷ ʪʨʠʘʥʛʫʣʷʮʠʷ  ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʩ 

ʧʨʠʝʤʣʝʤʦʡ ʪʦʯʥʦʩʪʴʶ, ʠʤʝʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʦʜʠʪʴ 3D ʠʟʤʝʨʝʥʠʷ ʠʟʫʯʘʝʤʳʭ 

ʦʙʲʝʢʪʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʩʪʝʨʝʦʧʘʨʘʭ. ɺʠʟʫʘʣʴʥʦʝ ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ 

ʚ ʘʥʘʛʣʠʬʠʯʝʩʢʠʭ ʦʯʢʘʭ ʚ ʩʪʝʨʝʦ ʨʝʞʠʤʝ (ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʦʜʫʣʴ Stereo LPS). ʊʘʢ ʜʣʷ 

ʣʠʥʝʡʥʳʭ  ʦʙʲʝʢʪʦʚ (ʪʘʢʠʭ, ʢʘʢ ʪʘʣʴʚʝʛʠ ʦʚʨʘʛʦʚ ʠ ʙʘʣʦʢ, ʨʫʩʣʘ ʚʨʝʤʝʥʥʳʭ 

ʚʦʜʦʪʦʢʦʚ) ʦʧʨʝʜʝʣʷʣʘʩʴ 3D-ʜʣʠʥʘ, 3-ʭ ʤʝʨʥʘʷ ʢʦʦʨʜʠʥʘʪʘ ʢʘʞʜʦʡ ʫʟʣʦʚʦʡ ʚʝʨʰʠʥʳ, 
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ʈʠʩʫʥʦʢ 24-ɼʝʰʠʬʨʠʨʦʚʘʥʠʝ ʚ ʩʪʝʨʝʦʨʝʞʠʤʝ: ʨʝʯʥʘʷ ʜʦʣʠʥʘ ʠ ʢʦʥʫʩ ʚʳʥʦʩʘ 

ʈʠʩʫʥʦʢ 25-ɼʝʰʠʬʨʠʨʦʚʘʥʠʝ ʚ ʩʪʝʨʝʦʨʝʞʠʤʝ: 

ʧʝʜʠʧʣʝʥ, ʦʚʨʘʛʠ ʠ ʥʘʜʧʦʡʤʝʥʥʘʷ ʪʝʨʨʘʩʘ 

 



43 

 

ʫʢʣʦʥ, ʯʘʩʪʥʦʝ ʠ ʩʨʝʜʥʝʝ ʧʨʝʚʳʰʝʥʠʝ, ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ, ʘʟʠʤʫʪ ʧʨʦʩʪʠʨʘʥʠʷ, 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʫʛʦʣ ʤʝʞʜʫ ʚʝʨʰʠʥʘʤʠ, ʰʠʨʠʥʘ ʜʦʣʠʥ ʦʚʨʘʛʦʚ ʠ ʙʘʣʦʢ. 

ʈʠʩʫʥʦʢ 26 ï ɼʝʰʠʬʨʠʨʦʚʘʥʠʝ ʚ ʩʪʝʨʝʦʨʝʞʠʤʝ: ʚʠʜ ʦʢʥʘ ʧʨʦʝʢʪʘ. 

ʉʪʝʨʝʦʧʘʨʳ ʙʝʟ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʢʦʨʨʝʢʮʠʠ ʪʘʢʞʝ ʦʢʘʟʘʣʠʩʴ ʚʝʩʴʤʘ ʧʦʣʝʟʥʳ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʨʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʪʝʨʝʦʧʘʨʳ ʚ  ã2 ʨʘʟ ʚʳʰʝ, ʯʝʤ 

ʨʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʦʜʠʥʦʯʥʳʭ ʩʥʠʤʢʦʚ [16]. ʈʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ 

ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʚ ʧʨʝʫʚʝʣʠʯʝʥʥʦʤ ʚʠʜʝ, ʯʪʦ ʦʙʣʝʛʯʘʝʪ ʠʟʫʯʝʥʠʝ ʨʘʟʣʠʯʥʳʭ 

ʤʠʢʨʦʬʦʨʤ. ʉʣʝʜʩʪʚʠʝʤ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʪʨʫʜʥʦ ʜʝʰʠʬʨʠʨʫʝʤʳʝ (ʠʣʠ ʚʦʚʩʝ 

ʥʝʜʝʰʠʬʨʠʨʫʝʤʳʝ) ʥʘ ʧʣʦʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʷʭ ʦʙʲʝʢʪʳ, ʥʘ ʩʪʝʨʝʦʧʘʨʘʭ ʩʪʘʥʦʚʠʪʴʩʷ 

ʣʝʛʢʦ ʨʘʩʧʦʟʥʘʚʘʝʤʳʤʠ ʠ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʳʤʠ. ʅʘʧʨʠʤʝʨ, ʥʘ ʥʘʰʠʭ ʠʟʦʙʨʘʞʝʥʠʷʭ 

ʯʘʩʪʦ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʪʝʤʥʳʝ  ʫʟʢʠʝ ʧʨʦʪʷʞʝʥʥʳʝ ʧʦʣʠʛʦʥʳ. ʅʘ ʦʜʠʥʦʯʥʳʭ ʧʣʘʥʦʚʳʭ 

ʠʟʦʙʨʘʞʝʥʠʷʭ ʦʯʝʥʴ ʪʨʫʜʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ, ʯʪʦ ʵʪʦ ʪʘʢʦʝ: ʟʘʨʦʩʰʘʷ ʚʣʘʞʥʘʷ  

ʙʘʣʢʘ, ʫʟʢʘʷ ʧʦʣʦʩʘ ʩʚʝʞʝʚʩʧʘʭʘʥʥʦʛʦ ʧʦʣʷ, ʯʘʩʪʴ ʜʦʨʦʛʠ, ʩʪʨʦʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʢʘ 

ʠʣʠ ʯʪʦ-ʪʦ ʜʨʫʛʦʝ?  ʅʘ ʩʪʝʨʝʦʠʟʦʙʨʘʞʝʥʠʷʭ  ʪʘʢʠʝ ʦʙʲʝʢʪʳ ʜʝʰʠʬʨʠʨʦʚʘʣʠʩʴ 

ʦʜʥʦʟʥʘʯʥʦ.  

ʂ ʩʦʞʘʣʝʥʠʶ, ʜʣʷ ʢʦʣʣʝʢʮʠʠ ʩʥʠʤʢʦʚ 1953 ʛʦʜʘ ʥʝ ʫʜʘʣʦʩʴ ʩʦʟʜʘʪʴ ʥʠ ʦʜʥʦʛʦ 

ʩʪʝʨʝʦʙʣʦʢʘ, ʪ.ʢ. ʧʦʯʪʠ ʚʩʝ ʠʟʦʙʨʘʞʝʥʠʷ ʣʠʰʝʥʳ ʢʦʦʨʜʠʥʘʪʥʳʭ ʤʝʪʦʢ. ɼʘʥʥʳʝ 
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ʘʨʭʠʚʘ 1953 ʛʦʜʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʘʥʘʣʠʟʘ ʠʟʤʝʥʝʥʠʡ ʵʣʝʤʝʥʪʦʚ ʣʘʥʜʰʘʬʪʘ ʠ 

ʨʝʣʴʝʬʘ ʚ ʧʣʘʥʝ, ʚ ʧʝʨʠʦʜ ʩ 1953 ʧʦ 2008 ʛʦʜʳ.  

ʄʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ  ʩʥʠʤʢʦʚ 1953 ʛʦʜʘ ʩʚʦʜʠʣʠʩʴ ʢ ʧʦʜʛʦʥʢʝ ʧʣʘʥʦʚʦʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ ʩʥʠʤʢʦʚ ʢ ʠʟʦʙʨʘʞʝʥʠʶ ʤʦʟʘʠʢʠ WordView, ʪ.ʝ. ʢ ʠʭ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ 

ʢʦʨʨʝʢʮʠʠ ʠ ʦʧʨʝʜʝʣʝʥʠʶ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ.  ɻʝʦʤʝʪʨʠʯʝʩʢʘʷ ʢʦʨʨʝʢʮʠʷ 

ʚʳʧʦʣʥʷʣʘʩʴ ʚ ʤʦʜʫʣʝ IMAGINE AutoSync, ʩʨʝʜʥʷʷ ʦʰʠʙʢʘ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʩʦʩʪʘʚʠʣʘ 5 ʤ. ɼʘʣʝʝ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʟʘʛʨʫʞʘʣʠʩʴ ʚ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʨʦʝʢʪ ʜʣʷ ʚʠʟʫʘʣʴʥʦʛʦ ʩʨʘʚʥʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʨʘʟʥʦʚʨʝʤʝʥʥʳʭ 

ʠʟʦʙʨʘʞʝʥʠʡ.  

 

1.2.3 ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʘʟʥʦʚʨʝʤʝʥʥʳʭ ʜʘʥʥʳʭ ɼɿ 

 

ɼʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ  65 ʘʵʨʦʬʦʪʦʩʥʠʤʢʦʚ  ʘʨʭʠʚʘ 1980 ʛʦʜʘ ʠ 186 ʘʵʨʦʬʦʪʦʩʥʠʤʢʦʚ ʘʨʭʠʚʘ 

1953 ʛʦʜʘ, ʘ ʪʘʢʞʝ ʤʦʟʘʠʢʘ ʩʥʠʤʢʦʚ WorldView 2008 ʛʦʜʘ ʩʲʝʤʢʠ. ʇʨʠ ʩʨʘʚʥʝʥʠʠ 

ʨʘʟʥʦʚʨʝʤʝʥʥʳʭ ʜʘʥʥʳʭ ʦʪʤʝʯʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʧʨʦʷʚʣʝʥʠʷ ʜʠʥʘʤʠʢʘ ʧʨʦʮʝʩʩʦʚ 

ʨʝʣʴʝʬʦ ï ʣʘʥʰʘʬʪʦʦʙʨʘʟʦʚʘʥʠʷ: 

1) ʜʝʛʨʘʜʘʮʠʷ ʵʨʦʟʠʦʥʥʦʡ ʩʝʪʠ, ʟʘʨʘʩʪʘʥʠʝ ʦʚʨʘʛʦʚ; 

2) ʠʟʤʝʥʝʥʠʝ ʬʦʨʤʳ ʨʫʩʣʘ; 

3) ʢʨʫʪʳʝ ʩʢʣʦʥʳ ʩ ʛʣʫʙʦʢʦ ʚʨʝʟʘʥʥʳʤʠ ʤʦʣʦʜʳʤʠ ʦʚʨʘʛʘʤʠ; 

4) ʣʠʥʝʡʥʳʡ ʨʦʩʪ ʦʚʨʘʛʘ; 

5) ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʟʘʧʨʫʜ; 

6) ʧʦʷʚʣʝʥʠʝ ʦʚʨʘʛʘ; 

7) ʧʨʝʚʨʘʱʝʥʠʝ ʦʚʨʘʛʦʚ ʚ ʙʘʣʢʠ; 

8) ʧʨʝʢʨʘʱʝʥʠʝ ʨʦʩʪʘ ʦʚʨʘʛʘ; 

9) ʨʘʟʤʳʚ ʠ ʦʙʚʘʣ ʩʢʣʦʥʘ; 

10) ʨʘʟʨʘʩʪʘʥʠʝ ʙʘʣʢʠ; 

11) ʨʘʩʧʘʰʢʘ ʧʨʦʤʦʠʥ ʠ ʤʝʣʢʠʭ ʦʚʨʘʛʦʚ; 

12) ʨʝʟʢʠʡ ʧʝʨʝʛʠʙ ʨʫʩʣʘ; 

13) ʨʦʩʪ ʦʚʨʘʛʦʚ; 

14) ʨʦʩʪ ʦʚʨʘʛʦʚ ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʳʝ ʤʝʨʳ (ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʧʣʦʪʠʥʳ); 



45 

 

15) ʩʣʘʙʘʷ ʵʨʦʟʠʷ ʩʢʣʦʥʦʚ; 

16) ʩʦʢʨʘʱʝʥʠʝ (ʫʚʝʣʠʯʝʥʠʝ ) ʯʠʩʣʘ ʙʦʨʦʟʜ ʠ ʧʨʦʤʦʠʥ; 

17) ʩʧʨʷʤʣʝʥʠʝ ʨʫʩʣʘ. 

ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʥʪʝʨʝʩʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʠʩʪʦʨʠʶ ʨʘʟʚʠʪʠʷ ʦʚʨʘʞʥʦ-

ʙʘʣʦʯʥʳʭ ʩʝʪʝʡ ʚʙʣʠʟʠ ʧʦʩʝʣʢʦʚ ʀʚʘʰʢʠʥʦ ʠ ʂʫʪʝʤʘ (ʈʠʩʫʥʦʢ 27) ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʏʝʨʝʤʰʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ, ʢʦʪʦʨʳʝ ʤʳ  ʫʩʣʦʚʥʦ  ʥʘʟʚʘʣʠ ʩʝʪʠ 

A,B,C ʠ D. ʉʝʪʠ A ʠ B ʦʪʥʦʩʷʪʩʷ ʢ ʙʘʩʩʝʡʥʫ ʨʝʢʠ  ʉʫʣʴʯʘ, ʩʝʪʠ ʉ ʠ D ʚʧʘʜʘʶʪ ʚ ʨ. 

ʂʫʪʝʤʠʥʢʘ, ʨʫʩʣʦ ʢʦʪʦʨʦʡ ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʨʫʩʣʦʤ ʨʝʢʠ ʉʫʣʴʯʘ ʟʘ ʧʨʝʜʝʣʘʤʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ. ʅʝʩʤʦʪʨʷ  ʥʘ ʪʦ, ʯʪʦ ʩʝʪʠ A ʠ B ʦʪʥʦʩʷʪʩʷ ʢ ʙʘʩʩʝʡʥʫ 

ʦʜʥʦʡ ʨʝʢʠ, ʨʘʟʚʠʚʘʣʠʩʴ ʦʥʠ ʧʦ-ʨʘʟʥʦʤʫ. ʂ 1953 ʛʦʜʫ ʦʚʨʘʛʠ A ʠ B ʫʞʝ ʜʦʩʪʠʛʣʠ 

ʜʣʠʥʳ 1.5-2 ʢʤ ʠ ʠʤʝʣʠ  ʩʝʪʴ ʦʪʚʝʨʰʢʦʚ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʩʝʪʠ ʥʘʭʦʜʠʣʠʩʴ  ʚ ʩʪʘʜʠʠ 

ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʘ ʠ ʩʦʟʜʘʚʘʣʠ ʙʦʣʴʰʠʝ ʧʨʦʙʣʝʤʳ ʜʣʷ  ʚʝʜʝʥʠʷ  ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ʇʦʵʪʦʤʫ ʚ ʧʝʨʠʦʜ ʤʝʞʜʫ 1953 ʠ 1980 ʛʛ. ʥʘ ʨʝʢʝ ʉʫʣʴʯʘ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʟʘʧʨʫʜʘ 

ʚʙʣʠʟʠ ʧʦʩʝʣʢʘ ʀʚʘʰʢʠʥʦ. ʆʞʠʜʘʣʦʩʴ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʦʚʨʘʞʥʳʭ ʩʝʪʝʡ ʧʨʝʢʨʘʪʠʪʴʩʷ, 

ʥʦ ʨʝʘʢʮʠʷ ʩʝʪʝʡ ʦʚʨʘʛʦʚ ʦʢʘʟʘʣʘʩʴ ʨʘʟʣʠʯʥʦʡ.  ʅʝʩʤʦʪʨʷ ʥʘ ʙʣʠʟʦʩʪʴ ʟʘʧʨʫʜʳ, 

ʦʪʚʝʨʰʢʠ ʦʚʨʘʞʥʦʡ ʩʝʪʠ ɺ ʧʨʦʜʦʣʞʠʣʠ ʩʚʦʝ ʨʘʟʚʠʪʠʝ. ʅʘ ʚʨʝʟʢʝ 3 ʨʠʩʫʥʢʘ 27 

ʧʦʢʘʟʘʥ ʨʦʩʪ ʦʚʨʘʛʦʚ ʟʘ ʧʝʨʠʦʜ ʩ 1953 ʧʦ 2008 ʛʦʜʳ (ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʥʝ ʤʝʥʝʝ  

7 ʤ/ʛʦʜ), ʥʘ ʚʨʝʟʢʝ 2- ʟʘ ʧʝʨʠʦʜ ʩ 1980 ʧʦ 2008 ʛʦʜʳ (ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ 8-9 

ʤ/ʛʦʜ). ʅʘ ʚʨʝʟʢʝ 2 ʚʠʜʥʦ, ʯʪʦ ʚ ʧʝʨʠʦʜ ʩ 1980 ʧʦ 2008 ʛʛ. ʦʚʨʘʛʠ ʧʝʨʝʩʝʢʣʠ ʧʦʣʷ  ʠ  

çʚʨʝʟʘʣʠʩʴè ʚ ʣʝʩʥʦʡ ʤʘʩʩʠʚ:  ʥʘ ʩʥʠʤʢʘʭ 2008 ʛʦʜʘ ʣʠʥʠʠ ʦʚʨʘʛʦʚ ʚʠʜʥʳ ʦʯʝʥʴ 

ʭʦʨʦʰʦ, ʥʘ ʩʥʠʤʢʘʭ 1953 ʠ 1980 ʛʛ. ʣʝʩʥʦʡ ʧʦʢʨʦʚ ʚʳʛʣʷʜʠʪ ʥʝ ʥʘʨʫʰʝʥʥʳʤ.  ɼʣʷ 

ʦʚʨʘʞʥʦʡ ʩʝʪʠ ɸ ʩʨʘʚʥʝʥʠʝ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ ʧʝʨʠʦʜ ʩ 1953 ʧʦ 2008 ʛʛ. ʦʚʨʘʛʠ 

ʜʣʠʥʦʡ ʚ å300-500 ʤ ʜʝʛʨʘʜʠʨʦʚʘʣʠ: ʥʘ ʩʥʠʤʢʝ 2008 ʛʦʜʘ ʚʠʜʥʦ, ʯʪʦ ʠʭ ʜʦʣʠʥʳ 

ʨʘʩʧʘʭʘʥʳ, ʘ ʚ ʨʝʣʴʝʬʝ ʦʥʠ ʧʨʦʷʚʣʷʶʪʩʷ ʣʠʰʴ ʢʘʢ ʥʝʙʦʣʴʰʠʝ ʧʦʥʠʞʝʥʠʷ (ʚʨʝʟʢʘ 1 

ʨʠʩʫʥʢʘ 27). 

ɼʣʷ ʦʚʨʘʞʥʦʡ ʩʝʪʠ D ʩʨʘʚʥʝʥʠʝ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʵʪʘ ʩʝʪʴ ʟʘ ʥʘʙʣʶʜʘʝʤʳʡ 

ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʥʝ ʧʨʝʪʝʨʧʝʚʘʣʘ. ɺʦʟʤʦʞʥʦ, ʯʪʦ 

ʫʩʪʘʥʦʚʣʝʥʠʝ ʫʩʪʦʡʯʠʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʵʨʦʟʠʦʥʥʦʡ ʩʝʪʠ ʙʳʣʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʟʘʧʨʫʜʳ ʚʙʣʠʟʠ ʧʦʩʝʣʢʘ ʂʫʪʝʤʘ. ɿʘʧʨʫʜʘ  ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʧʦʩʣʝ 1980 

ʛʦʜʘ, ʥʦ ʠ ʜʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ,  ʥʠ ʬʦʨʤʘ, ʥʠ ʜʣʠʥʘ ʚʝʪʚʝʡ ʦʚʨʘʛʦʚ ʥʝ ʠʟʤʝʥʷʣʘʩʴ. 

ɺ ʥʘʙʣʶʜʘʝʤʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʩʝʪʴ ʉ ʷʚʥʦ ʜʝʛʨʘʜʠʨʦʚʘʣʘ: ʦʪʚʝʨʰʢʠ ʠʩʯʝʟʣʠ 

(ʚʨʝʟʢʘ 4 ʨʠʩʫʥʢʘ 27), ʘ ʦʩʥʦʚʥʳʝ  ʦʚʨʘʛʠ ʦʢʦʥʯʘʪʝʣʴʥʦ ʧʨʝʚʨʘʪʠʣʠʩʴ ʚ ʙʘʣʢʠ [17,18] 
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ʈʠʩʫʥʦʢ 27 - ʉʨʘʚʥʝʥʠʝ ʘʨʭʠʚʥʳʭ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʜʘʥʥʳʭ: ʚʳʷʚʣʝʥʠʝ  ʧʨʠʟʥʘʢʦʚ  

ʨʘʟʚʠʪʠʷ ʵʨʦʟʠʦʥʥʳʭ ʩʝʪʝʡ. 

ʇʦʜʦʙʥʳʝ ʜʝʪʘʣʴʥʳʝ ʩʨʘʚʥʝʥʠʷ ʨʘʟʥʦʚʨʝʤʝʥʥʳʭ ʜʘʥʥʳʭ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʜʣʷ 

246 ʦʚʨʘʞʥʦ-ʙʘʣʦʯʥʳʭ ʩʝʪʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʏʝʨʝʤʰʘʥʩʢʦʛʦ ʨʘʡʦʥʘ. ɼʣʷ ʥʝʢʦʪʦʨʳʭ 

ʫʯʘʩʪʢʦʚ ʦʪʯʝʪʣʠʚʦ ʫʩʪʘʥʦʚʠʪʴ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʵʨʦʟʠʦʥʥʳʭ ʩʝʪʝʡ ʥʝ ʫʜʘʣʦʩʴ 

(ʥʘʧʨʠʤʝʨ, ʚ  ʣʝʩʥʳʭ ʤʘʩʩʠʚʘʭ  ʫʚʝʨʝʥʥʦ ʧʨʦʩʣʝʜʠʪʴ ʨʦʩʪ ʦʚʨʘʞʥʦʡ ʩʝʪʠ 

ʥʝʚʦʟʤʦʞʥʦ). ʊʘʢʞʝ ʯʘʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʙʳʣʘ ʫʪʝʨʷʥʘ  ʠʟ-ʟʘ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ ʨʷʜʘ 

ʘʵʨʦʬʦʪʦʩʥʠʤʢʦʚ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʫʜʘʣʦʩʴ ʩʜʝʣʘʪʴ ʨʷʜ ʠʥʪʝʨʝʩʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʠ 

ʚʳʷʚʠʪʴ ʜʝʩʷʪʢʠ  ʫʯʘʩʪʢʦʚ ʩ ʧʨʦʷʚʣʝʥʠʷʤʠ ʩʦʚʨʝʤʝʥʥʦʡ ʜʠʥʘʤʠʢʠ ʨʘʟʚʠʪʠʷ ʨʝʣʴʝʬʘ 

ʠ ʣʘʥʜʰʘʬʪʘ. ɺ ʪʘʙʣʠʮʝ 1 ʠ ʚ ʦʙʦʙʱʝʥʥʦʤ ʚʠʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʚʩʝʭ 

ʥʘʙʣʶʜʝʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʰʝ ʦʧʠʩʘʥʥʳʝ  ʩʧʦʩʦʙʳ  ʦʙʨʘʙʦʪʢʠ ʘʨʭʠʚʥʳʭ  

ʜʘʥʥʳʭ ʘʵʨʦʬʦʪʦ- ʠ ʢʦʩʤʦʩʲʝʤʢʠ ʜʘʶʪ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

ʠʟʫʯʘʝʤʳʭ ʦʙʲʝʢʪʘʭ ʠ ʷʚʣʝʥʠʷʭ, ʠ ʧʨʝʜʣʘʛʘʶʪʩʷ ʘʚʪʦʨʘʤʠ ʢʘʢ ʵʣʝʤʝʥʪʳ ʥʦʚʦʡ 

ʤʝʪʦʜʠʢʠ  ʚʳʷʚʣʝʥʠʷ ʨʝʣʴʝʬʦʦʙʨʘʟʫʶʱʠʭ (ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ) ʧʨʦʮʝʩʩʦʚ ʧʦ 

ʘʨʭʠʚʥʳʤ ʠ ʠʩʪʦʨʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʠ ʪʦʧʦʢʘʨʪʘʤ. 
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ʊʘʙʣʠʮʘ 1 -  ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʟʥʦʚʨʝʤʝʥʥʳʭ ʜʘʥʥʳʭ ɼɿɿ 

 

ʅʘʙʣʶʜʘʝʤʦʝ ʷʚʣʝʥʠʝ ʉʢʦʣʴʢʦ ʨʘʟ 

ʚʩʪʨʝʯʘʣʦʩʴ 
1 2 

ʙʝʟ ʠʟʤʝʥʝʥʠʡ ʣʘʥʜʰʘʬʪʘ 111 

ʚʦʟʤʦʞʥʦ, ʫʩʠʣʝʥʠʝ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 3 

ʛʫʩʪʘʷ ʵʨʦʟʠʦʥʥʘʷ ʩʝʪʴ 13 

ʜʝʛʨʘʜʘʮʠʷ ʵʨʦʟʠʦʥʥʦʡ ʩʝʪʠ 15 

ʟʘʨʘʩʪʘʥʠʝ ʦʚʨʘʛʦʚ 3 

ʠʟʤʝʥʝʥʠʝ ʬʦʨʤʳ ʨʫʩʣʘ 2 

ʢʨʫʪʳʝ ʩʢʣʦʥʳ, ʛʣʫʙʦʢʠʝ ʦʚʨʘʛʠ ʧʦʭʦʜʷʪ ʢ ʩʘʤʦʡ ʤʘʢʫʰʢʝ ʭʦʣʤʘ 2 

ʣʠʥʝʡʥʳʡ ʨʦʩʪ ʦʚʨʘʛʘ 20 

ʧʣʦʭʦʝ ʢʘʯʝʩʪʚʦ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣ 8 

ʧʦʷʚʣʝʥʠʝ ʟʘʧʨʫʜʳ ʚ ʠʥʪʝʨʚʘʣʝ 1953- 1980 ʛʛ. 2 

ʧʦʷʚʣʝʥʠʝ ʟʘʧʨʫʜʳ ʚ ʠʥʪʝʨʚʘʣʝ 1953- 2008 ʛʛ. 1 

ʧʦʷʚʣʝʥʠʝ ʟʘʧʨʫʜʳ ʚ ʠʥʪʝʨʚʘʣʝ 1980- 2008 ʛʛ. 6 

ʧʦʷʚʣʝʥʠʝ ʟʘʧʨʫʜʳ ʜʦ 1953 ʛʛ. 2 

ʧʦʷʚʣʝʥʠʝ ʦʚʨʘʛʘ 2 

ʧʨʝʚʨʘʱʝʥʠʝ ʦʚʨʘʛʦʚ ʚ ʙʘʣʢʠ 10 

ʧʨʝʢʨʘʱʝʥʠʝ ʨʦʩʪʘ ʦʚʨʘʛʘ 1 

ʨʘʟʤʳʚ ʠ ʦʙʚʘʣ ʩʢʣʦʥʘ" 3 

ʨʘʟʨʘʩʪʘʥʠʝ ʙʘʣʢʠ 3 

ʨʘʩʧʘʰʢʘ ʧʨʦʤʦʠʥ ʠ ʤʝʣʢʠʭ ʦʚʨʘʛʦʚ 5 

ʨʝʟʢʠʡ ʧʝʨʝʛʠʙ ʨʫʩʣʘ 7 

ʨʦʩʪ ʦʚʨʘʛʦʚ (ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʠʟ-ʟʘ ʚʳʨʫʙʢʠ ʣʝʩʦʚ) 2 

ʨʦʩʪ ʦʚʨʘʛʦʚ ʚ ʣʝʩʥʳʭ ʤʘʩʩʠʚʘʭ 1 

ʨʦʩʪ ʦʚʨʘʛʦʚ ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʳʝ ʤʝʨʳ (ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʧʣʦʪʠʥʳ) 

1 

ʩʣʘʙʘʷ ʵʨʦʟʠʷ ʩʢʣʦʥʦʚ 1 

ʩʦʢʨʘʱʝʥʠʝ ʜʣʠʥʳ ʦʚʨʘʛʘ 19 

ʩʦʢʨʘʱʝʥʠʝ ʯʠʩʣʘ ʙʦʨʦʟʜ ʠ ʧʨʦʤʦʠʥ 5 

ʩʦʢʨʘʱʝʥʠʝ ʯʠʩʣʘ ʦʪʚʝʨʞʢʦʚ ʦʚʨʘʛʦʚ ʠ ʧʨʦʤʦʠʥ 12 

ʩʧʨʷʤʣʝʥʠʝ ʨʫʩʣʘ 2 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʟʘʧʨʫʜʳ 3 
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2 ʈɸʉʏɽʊ ʀ ʇʆʉʊʈʆɽʅʀɽ ʉʍɽʄʓ ʉʂʆʈʆʉʊɽʁ ʀ ʅɸʇʈɸɺʃɽʅʀʁ 

ɼɺʀɾɽʅʀʁ ɹʃʆʂʆɺ ɿɽʄʅʆʁ ʂʆʈʓ 

 

1.2 ʇʨʠʥʮʠʧʳ ʨʘʩʯʝʪ ʠ ʧʦʩʪʨʦʝʥʠʝ ʩʭʝʤ ʩʢʦʨʦʩʪʝʡ ʠ ʥʘʧʨʘʚʣʝʥʠʡ 

ʜʚʠʞʝʥʠʡ ʙʣʦʢʦʚ ʟʝʤʥʦʡ ʢʦʨʳ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʠ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʦʤ ʵʪʘʧʘʭ 

ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ 

 

ɸʚʪʦʨʳ ʧʨʝʜʣʘʛʘʶʪ ʩʦʙʩʪʚʝʥʥʳʡ ʧʦʜʭʦʜ ʢ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʩʦʙʳʪʠʡ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʈʊ, ʨʘʩʯʸʪʫ ʩʢʦʨʦʩʪʝʡ ʠ ʥʘʧʨʘʚʣʝʥʠʡ ʜʚʠʞʝʥʠʡ ʙʣʦʢʦʚ 

ʟʝʤʥʦʡ ʢʦʨʳ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʨʝʣʴʝʬʘ. ʄʝʪʦʜʠʢʘ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʜʨʫʛʠʭ ʩʪʨʫʢʪʫʨʥʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ 

ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ   ʦʮʝʥʢʫ ʘʤʧʣʠʪʫʜ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʤʝʱʝʥʠʡ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʟʘ ʚʝʩʴ ʥʝʦʛʝʥ-ʯʝʪʚʝʨʪʠʯʥʳʡ ʧʝʨʠʦʜ, ʣʠʙʦ ʟʘ ʪʫ ʠʣʠ ʠʥʫʶ ʝʛʦ ʯʘʩʪʴ.  

ɺʦʟʤʦʞʥʦʩʪʴ ʩʦʧʦʩʪʘʚʠʪʴ ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩ 

ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʦʡ ʰʢʘʣʦʡ ʢʘʡʥʦʟʦʷ ʧʦʟʚʦʣʷʝʪ ʪʘʢʞʝ ʧʦʣʫʯʘʪʴ ʦʮʝʥʢʠ ʩʢʦʨʦʩʪʝʡ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʟʘ ʨʘʟʥʳʝ ʵʧʦʭʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʣʴʝʬʘ.  

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʦʩʥʦʚʥʳʝ ʤʦʤʝʥʪʳ  

ʪʨʘʜʠʮʠʦʥʥʦʡ ʤʝʪʦʜʠʢʠ ʧʦʩʪʨʦʝʥʠʷ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʢʘʨʪ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ 

ʠʟʣʦʞʝʥʳ ʚ ʨʘʟʜʝʣʝ 1 ʵʪʦʛʦ ʦʪʯʝʪʘ. ɸʚʪʦʨʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʫʶ ʟʘ 

ʩʯʸʪ ʧʨʠʤʝʥʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ɻʀʉ ʤʝʪʦʜʠʢʫ ʧʦʩʪʨʦʝʥʠʷ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʮʠʬʨʦʚʳʝ ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ (ʎʄʈ)  ʤʘʩʰʪʘʙʦʚ 1:200000 ʠ 1:1000000, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʧʫʪʝʤ ʚʝʢʪʦʨʠʟʘʮʠʠ ʵʣʝʤʝʥʪʦʚ ʨʝʣʴʝʬʘ ʠ ʛʠʜʨʦʛʨʘʬʠʠ ʧʣʘʥʰʝʪʦʚ 

ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʘʩʰʪʘʙʦʚ.  ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʛʨʘʤʤʥʦʛʦ  

ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʝʢʪʘ ʙʳʣʠ ʚʳʙʨʘʥʳ ʧʨʦʛʨʘʤʤʘ ïʚʝʢʪʦʨʠʟʘʪʦʨ EASY TRACE PRO 8.7 

(EASY TRACE GROUP, ʈʦʩʩʠʷ) ʠ  ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ArcGIS 

10 (ESRI,ʉʐɸ). ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʜʝʷʤʠ ʠ ʤʝʪʦʜʠʢʦʡ ɺ.ʇ. ʌʠʣʦʩʦʬʦʚʘ, ʙʘʟʠʩʥʳʝ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚʳʩʦʢʠʭ ʧʦʨʷʜʢʦʚ ʦʪʨʘʞʘʶʪ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʤʦʨʬʦʩʪʨʫʢʪʫʨʳ, 

ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʠ ʥʘʠʙʦʣʝʝ ʜʨʝʚʥʠʤʠ. ɹʘʟʠʩʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʥʠʟʢʠʭ 

ʧʦʨʷʜʢʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʘʠʙʦʣʝʝ ʤʝʣʢʠʝ ʩʪʨʫʢʪʫʨʳ (ʙʣʦʢʠ) ʟʝʤʥʦʡ ʢʦʨʳ, ʚʦʟʨʘʩʪ 

ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʦʤʫ (ʊʘʙʣʠʮʘ 2).  
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ʊʘʙʣʠʮʘ 2- ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʧʦʨʷʜʢʦʚ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʜʣʷ ʙʘʟʦʚʦʛʦ ʤʘʩʰʪʘʙʘ 1: 200 000 

 

ɺʦʟʨʘʩʪ ʙʘʟʠʩʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʥʝ ʚʩʝʛʜʘ ʫʜʘʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ. 

ʇʨʝʜʧʦʣʘʛʘʝʤʳʡ ʚʦʟʨʘʩʪ ʙʘʟʠʩʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʥʠʟʢʠʭ ʧʦʨʷʜʢʦʚ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ, 

ʠʩʭʦʜʷ ʠʟ ʧʦʨʷʜʢʘ ʜʦʣʠʥ ʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʨʝʯʥʳʭ ʪʝʨʨʘʩ ʠ ʧʦʡʤ [4]. ɺ 

ʩʣʫʯʘʝ, ʝʩʣʠ ʜʦʣʠʥʳ ʚʳʩʰʠʭ ʧʦʨʷʜʢʦʚ ʟʘʣʦʞʝʥʳ ʚ ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʧʣʘʪʬʦʨʤʝʥʥʳʭ 

 

ʄʦʨʬʦʤʝʪʨʠʯʝʩʢ

ʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 

ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ 

ʚʦʟʨʘʩʪ 

(ʣʝʪ) 

ʈʘʟʥʦʩʪʴ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠ

ʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʇʦʨʷʜʦʢ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʩʪʨʫʢʪʫʨ 

ʅ
ʠ
ʟ
ʢ
ʠ
ʝ
 
 
 
ʧ
ʦ
ʨ
ʷ
ʜ
ʢ
ʠ

 

ɹʘʟʠʩʥʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ 1-ʦʛʦ 

ʧʦʨʷʜʢʘ 

~10
2 

 

 

  

ʃʦʢʘʣʴʥʳʝ 

ʩʪʨʫʢʪʫʨʳ III 

ʧʦʨʷʜʢʘ 

ʈʘʟʥʦʩʪʴ ʙʘʟʠʩʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ  1-

ʦʛʦ ʠ 2-ʦʛʦ 

ʧʦʨʷʜʢʦʚ 
ɹʘʟʠʩʥʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ 2-ʦʛʦ 

ʧʦʨʷʜʢʘ 

ɻʦʣʦʮʝʥ 

(10
4
) 

 

ʈʘʟʥʦʩʪʴ ʙʘʟʠʩʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ  2-

ʦʛʦ ʠ 3-ʦʛʦ 

ʧʦʨʷʜʢʦʚ 

ɹʘʟʠʩʥʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ 3-ʦʛʦ 

ʧʦʨʷʜʢʘ 

Q3 ʇʣʝʡʩʪʦʮʝʥ 

(~3Ö10
6
) 

 

ʈʘʟʥʦʩʪʴ ʙʘʟʠʩʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ  3-

ʦʛʦ ʠ 4-ʦʛʦ 

ʧʦʨʷʜʢʦʚ 

ɹʘʟʠʩʥʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ 4-ʦʛʦ 

ʧʦʨʷʜʢʘ 

 

Q3  

ʃʦʢʘʣʴʥʳʝ 

ʩʪʨʫʢʪʫʨʳ II 

ʧʦʨʷʜʢʘ: ʚʘʣʳ, 

ʚʘʣʦʦʙʨʘʟʥʳʝ 

ʟʦʥʳ,  

ʪʝʢʪʦʥʠʯʝʩʢʠʝ 

ʪʝʨʨʘʩʳ, ʟʦʥʳ 

ʧʨʦʛʠʙʦʚ 

 

ʈʘʟʥʦʩʪʴ ʙʘʟʠʩʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ  4-

ʦʛʦ ʠ 5-ʦʛʦ 

ʧʦʨʷʜʢʦʚ 

ɺ
ʳ
ʩ
ʦ
ʢ
ʠ
ʝ
 
 
 
ʧ
ʦ
ʨ
ʷ
ʜ
ʢ
ʠ

 

ɹʘʟʠʩʥʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ 5-ʦʛʦ 

ʧʦʨʷʜʢʘ 

 

Q2 

 

ʈʘʟʥʦʩʪʴ ʙʘʟʠʩʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ  5-

ʦʛʦ ʠ 6-ʦʛʦ 

ʧʦʨʷʜʢʦʚ 

ɹʘʟʠʩʥʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ 6-ʦʛʦ 

ʧʦʨʷʜʢʘ 

Q1 

  

ʃʦʢʘʣʴʥʳʝ 

ʩʪʨʫʢʪʫʨʳ I 

ʧʦʨʷʜʢʘ: ʩʚʦʜʳ, 

ʚʧʘʜʠʥʳ, 

ʩʝʜʣʦʚʠʥʳ, 

ʧʨʦʛʠʙʳ 

ʈʘʟʥʦʩʪʴ ʙʘʟʠʩʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ  6-

ʦʛʦ ʠ 7-ʦʛʦ 

ʧʦʨʷʜʢʦʚ 

ɹʘʟʠʩʥʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ 7-ʦʛʦ 

ʧʦʨʷʜʢʘ 

N- 

Q1 

ʇʣʠʦʮʝʥ 

(~5Ö10
6
) 

 
 

ʈʘʟʥʦʩʪʴ ʙʘʟʠʩʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ  7-

ʦʛʦ ʠ 8-ʦʛʦ 

ʧʦʨʷʜʢʦʚ 

ɹʘʟʠʩʥʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ 8-ʦʛʦ 

ʧʦʨʷʜʢʘ 

 

N ʅʝʦʛʝʥ 

(~23Ö10
6
) 
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ʨʘʚʥʠʥʘʭ, ʪʦ ʠʭ ʚʦʟʨʘʩʪ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʧʦ ʚʦʟʨʘʩʪʫ ʦʩʘʜʢʦʚ, ʩʣʘʛʘʶʱʠʭ ʜʘʥʥʳʝ 

ʨʘʚʥʠʥʳ. ʇʦʵʪʦʤʫ ʤʳ ʤʦʞʝʤ ʛʦʚʦʨʠʪʴ  ʪʦʣʴʢʦ ʦʙ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʚʦʟʨʘʩʪʝ ʙʘʟʠʩʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ  ʠ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʦʙʱʫʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ. ɺ ʨʘʙʦʪʘʭ [17,18] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚʦʟʨʘʩʪ ʙʘʟʠʩʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 1-ʛʦ 

ʧʦʨʷʜʢʘ ʤʦʞʥʦ ʧʨʠʥʷʪʴ ~10
2
 ʣʝʪ, ʘ ʚʦʟʨʘʩʪ ʙʘʟʠʩʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 2-ʛʦ ʧʦʨʷʜʢʘ ʢʘʢ 

ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʡ (~10
4
 ʣʝʪ). ʆʮʝʥʢʠ ʚʦʟʨʘʩʪʘ ʙʘʟʠʩʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩ 3-ʝʛʦ ʧʦ 

8-ʦʡ ʧʦʨʷʜʢʠ ʦʩʥʦʚʘʥʳ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ɸ.ʇ. ɼʝʜʢʦʚʘ  [19]. ɸ.ʇ. 

ɼʝʜʢʦʚʳʤ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʚʷʟʠ ʧʦʨʷʜʢʘ ʠ ʚʦʟʨʘʩʪʘ 589  ʨʝʯʥʳʭ ʜʦʣʠʥ ʚ 

ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʇʨʠʚʦʣʞʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ  ʚ ʧʨʝʜʝʣʘʭ ʙʘʩʩʝʡʥʦʚ ʨʝʢ ɹʘʨʳʰ, 

ʉʚʠʷʛʘ, ʋʩʘ ʠ ʉʳʟʨʘʥʴ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʨʘʩʪʘ ʜʦʣʠʥ ʦʥ ʠʩʧʦʣʴʟʦʚʘʣ ʤʘʪʝʨʠʘʣʳ 

ʧʦʣʝʚʳʭ ʥʘʙʣʶʜʝʥʠʡ ʠ ʠʤʝʶʱʠʝʩʷ ʥʘ ʪʦʪ ʤʦʤʝʥʪ ʣʠʪʝʨʘʪʫʨʥʳʝ ʠʩʪʦʯʥʠʢʠ. ʇʦʨʷʜʢʠ 

ʨʝʢ ʦʧʨʝʜʝʣʷʣʠʩʴ ʧʦ ʤʝʪʦʜʠʢʝ ɺ.ʇ. ʌʠʣʦʩʦʬʦʚʘ. ʈʝʟʫʣʴʪʘʪʳ ʝʛʦ ʨʘʙʦʪʳ ʫʙʝʜʠʪʝʣʴʥʦ 

ʧʦʢʘʟʳʚʘʶʪ ʥʘʣʠʯʠʝ ʩʚʷʟʠ ʧʦʨʷʜʢʦʚ ʜʦʣʠʥ ʩ ʠʭ ʚʦʟʨʘʩʪʦʤ: ʯʝʤ ʚʳʰʝ ʧʦʨʷʜʦʢ 

ʜʦʣʠʥʳ, ʪʝʤ ʜʨʝʚʥʝʝ ʝʝ ʚʦʟʨʘʩʪ.  ʇʦʩʢʦʣʴʢʫ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ɸ.ʇ. ɼʝʜʢʦʚ ʠʩʧʦʣʴʟʦʚʘʣ 

ʪʦʣʴʢʦ ʜʦʣʠʥʳ ʨʝʢ, ʘ  ʤʳ ʧʨʠ ʨʘʩʯʝʪʝ ʧʦʨʷʜʢʦʚ ʧʦ ʎʄʈ ʫʯʠʪʳʚʘʣʠ ʪʘʢʞʝ ʠ ʦʚʨʘʛʠ, ʠ 

ʙʘʣʢʠ, ʥʦʤʝʨʘ ʧʦʨʷʜʢʦʚ ʜʦʣʠʥ ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʩʯʝʪʘʤʠ ɸ.ʇ. 

ɼʝʜʢʦʚʘ ʦʢʘʟʘʣʘʩʴ ʥʘ 2 ʝʜʠʥʠʮʳ ʙʦʣʴʰʝ [19]. ʉ ʫʯʝʪʦʤ ʵʪʦʛʦ ʩʤʝʱʝʥʠʷ  ʚ ʪʘʙʣʠʮʝ 1.3 

ʜʣʷ ʙʘʟʠʩʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩ 3-ʝʛʦ ʧʦ 8-ʦʡ ʧʦʨʷʜʦʢ ʜʘʥʳ ʧʨʠʚʷʟʢʠ ʧʦ ʚʦʟʨʘʩʪʫ. ɿʜʝʩʴ 

ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʩʝ ʨʘʩʩʫʞʜʝʥʠʷ ʦ ʚʦʟʨʘʩʪʝ ʦʪʥʦʩʷʪʩʷ ʢ 

ʙʘʟʠʩʥʳʤ ʧʦʚʝʨʭʥʦʩʪʷʤ, ʨʘʩʩʯʠʪʘʥʥʳʤ ʥʘ ʦʩʥʦʚʝ ʎʄʈ ʤʘʩʰʪʘʙʘ 1:200000.    

ʂʦʛʜʘ  ʤʳ ʘʥʘʣʠʟʠʨʫʝʤ ʦʙʣʠʢ ʙʘʟʠʩʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʧʝʨʝʭʦʜʷ ʦʪ ʙʦʣʝʝ 

ʚʳʩʦʢʠʭ ʧʦʨʷʜʢʦʚ ʢ ʥʠʟʢʠʤ, ʤʳ ʧʨʦʩʣʝʞʠʚʘʝʤ ʠʩʪʦʨʠʶ ʨʘʟʚʠʪʠʷ ʬʦʨʤ ʨʝʣʴʝʬʘ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʈʘʟʥʦʩʪʠ ʙʘʟʠʩʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ  ʦ ʜʠʥʘʤʠʢʝ ʨʘʟʚʠʪʠʷ ʬʦʨʤ ʨʝʣʴʝʬʘ, ʟʥʘʢʝ ʠ ʘʤʧʣʠʪʫʜʝ ʚʝʨʪʠʢʘʣʴʥʳʭ 

ʜʚʠʞʝʥʠʡ. 

ʏʝʤ ʙʦʣʴʰʠʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʵʢʩʪʝʥʪ ʦʭʚʘʪʳʚʘʝʪ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ, ʪʝʤ ʙʦʣʴʰʝ ʧʦʨʷʜʢʦʚ ʨʝʢ ʤʳ ʤʦʞʝʤ ʚʳʜʝʣʠʪʴ, ʠ ʪʝʤ ʜʦʩʪʦʚʝʨʥʝʝ ʙʫʜʝʪ ʚʠʜ 

ʙʘʟʠʩʥʳʭ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʚʳʩʦʢʠʭ ʧʦʨʷʜʢʦʚ. ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʩʦʚʤʝʩʪʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ 

ʪʝʨʨʠʪʦʨʠʠ ʥʘ ʦʩʥʦʚʝ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʨʝʣʴʝʬʘ ʨʘʟʥʦʛʦ ʤʘʩʰʪʘʙʘ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʢ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʜʣʷ ɺʦʣʛʦ-ʋʨʘʣʴʩʢʦʡ 

ʘʥʪʝʢʣʠʟʳ ʧʦ ʎʄʈ ʤʘʩʰʪʘʙʘ 1:200000, ʙʳʣʠ ʜʦʙʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 
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ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ 

ʧʣʘʪʬʦʨʤʳ ʧʦ ʎʄʈ ʤʘʩʰʪʘʙʘ 1:1000000. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʭ ʜʘʥʥʳʭ 

ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʊʘʪʘʨʩʢʦʛʦ ʩʚʦʜʘ ʙʦʣʝʝ ʪʦʯʥʳʝ ʙʘʟʠʩʥʳʝ 

ʧʦʚʝʨʭʥʦʩʪʠ 7ïʦʛʦ ʠ 8ïʦʛʦ  ʧʦʨʷʜʢʦʚ. ʉʨʘʚʥʝʥʠʝ ʢʘʨʪ ʧʦʨʷʜʢʦʚ ʚʦʜʦʪʦʢʦʚ, 

ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʎʄʈ ʨʘʟʥʳʭ ʤʘʩʰʪʘʙʦʚ, ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ 

ʤʘʩʰʪʘʙʘ 1:1000000 ʢ ʤʘʩʰʪʘʙʫ 1:200000  ʧʨʦʠʩʭʦʜʠʪ ʩʤʝʱʝʥʠʝ ʧʦʨʷʜʢʘ ʚʦʜʦʪʦʢʦʚ 

ʥʘ 1 ʝʜʠʥʠʮʫ, ʪ.ʝ., ʥʘʧʨʠʤʝʨ, ʚʦʜʦʪʦʢ  5- ʦʛʦ ʧʦʨʷʜʢʘ ʥʘ ʎʄʈ ʤʘʩʰʪʘʙʘ 1:1000000 

ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʚʦʜʦʪʦʢʫ  6-ʦʛʦ ʧʦʨʷʜʢʘ ʥʘ ʎʄʈ ʤʘʩʰʪʘʙʘ 1:200000.   

 

2.2 ʇʦʣʫʯʝʥʠʝ ʦʮʝʥʦʢ ʨʷʜʘ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʘʤʧʣʠʪʫʜʳ ʠ 

ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʡ), ʠʭ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚ ʥʝʦʛʝʥ-ʯʝʪʚʝʨʪʠʯʥʦʝ ʚʨʝʤʷ 

 

ʅʘ ʨʠʩʫʥʢʝ 28 ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʚʳʩʦʢʠʭ 

ʧʦʨʷʜʢʦʚ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʶʛʦ-ʚʦʩʪʦʢʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ, ʛʜʝ ʦʩʥʦʚʥʳʤ ʦʙʲʝʢʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʩʷ ʊʘʪʘʨʩʢʠʡ ʩʚʦʜ ï ʘʢʪʠʚʥʘʷ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ I 

ʧʦʨʷʜʢʘ, ʦʢʘʟʳʚʘʶʱʘʷ ʛʣʘʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʚʨʝʤʝʥʥʳʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʡ ʨʝʞʠʤ 

ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɸʥʘʣʠʟ ʨʠʩʫʥʢʘ 28 (ʈʠʩʫʥʦʢ 28 ʘ, 28 ʙ) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʥʘʯʘʣʝ 

ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʝʨʠʦʜʘ ʊʘʪʘʨʩʢʠʡ ʩʚʦʜ ʷʚʣʷʣʩʷ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. ʂʘʢ 

ʧʦʣʦʞʠʪʝʣʴʥʘʷ  ʤʦʨʬʦʩʪʨʫʢʪʫʨʘ I ʧʦʨʷʜʢʘ ʊʘʪʘʨʩʢʠʡ ʩʚʦʜ  ʨʝʟʢʦ ʦʙʦʩʦʙʠʣʩʷ ʚ 

ʩʣʝʜʫʶʱʠʝ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʝ ʮʠʢʣʳ (ʥʘʯʠʥʘʷ ʩ 6-ʛʦ ʧʦʨʷʜʢʘ ʙʘʟʠʩʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʠ ʜʦ ʩʦʚʨʝʤʝʥʥʦʩʪʠ), ʩʦʟʜʘʚ ʛʣʘʚʥʳʝ ʦʨʦʛʨʘʬʠʯʝʩʢʠʝ ʥʘʧʨʘʚʣʝʥʠʷ (ʚ ʦʢʨʫʞʝʥʠʠ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʤʦʨʬʦʩʪʨʫʢʪʫʨ ï ʄʝʣʝʢʝʩʩʢʦʡ, ɺʝʨʭʥʝʢʘʤʩʢʦʡ  ʠ ɹʫʟʫʣʫʢʩʢʦʡ  

ʚʧʘʜʠʥ).  

ʈʘʟʥʦʩʪʴ ʙʘʟʠʩʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 5-ʦʛʦ ʠ 6-ʦʛʦ ʧʦʨʷʜʢʦʚ (ʧʦ ʎʄʈ ʤʘʩʰʪʘʙʘ 

1:1000000) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʦʩʭʦʜʷʱʠʝ ʜʚʠʞʝʥʠʷ ʩʥʘʯʘʣʘ ʠʩʧʳʪʳʚʘʣʠ ʟʘʧʘʜʥʘʷ ʠ 

ʶʞʥʘʷ ʯʘʩʪʠ ʖʞʥʦ-ʊʘʪʘʨʩʢʦʛʦ ʩʚʦʜʘ: ʟʜʝʩʴ  ʦʙʨʘʟʦʚʘʣʘʩʴ ʧʦʣʫʢʦʣʴʮʝʚʘʷ ʩʪʨʫʢʪʫʨʘ 

(ʈʠʩʫʥʦʢ 28 ʚ). ɸ ʥʘ ʉʝʚʝʨʦ-ʊʘʪʘʨʩʢʦʤ ʩʚʦʜʝ ʦʙʨʘʟʦʚʘʣʠʩʴ 2 ʦʪʜʝʣʴʥʳʭ ʢʫʧʦʣʘ. ʅʘ 

ʩʣʝʜʫʶʱʠʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʝ ʢʦʣʴʮʝʚʦʡ ʩʪʨʫʢʪʫʨʳ  ʖʞʥʦ-ʊʘʪʘʨʩʢʦʛʦ ʩʚʦʜʘ 

ʧʨʦʜʦʣʞʠʣʦʩʴ:  ʚ ʨʘʡʦʥʝ ʈʦʤʘʰʢʠʥʩʢʦʛʦ ʢʫʧʦʣʘ  ʤʳ ʥʘʙʣʶʜʘʝʤ ʚʣʦʞʝʥʥʳʝ ʚ ʜʨʫʛ 

ʜʨʫʛʘ ʢʦʣʴʮʝʚʳʝ ʟʦʥʳ, ʢʦʪʦʨʳʝ ʧʝʨʝʤʝʱʘʣʠʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ ʩ ʘʤʧʣʠʪʫʜʦʡ 

ʧʦʨʷʜʢʘ 50 ʤ (ʈʠʩʫʥʦʢ28 ʛ). 
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ʈʠʩʫʥʦʢ 28 - ɹʘʟʠʩʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʚʳʩʦʢʠʭ ʧʦʨʷʜʢʦʚ ʠ ʠʭ ʨʘʟʥʦʩʪʠ. 

ʂʨʘʩʥʳʝ ʣʠʥʠʠ ï ʛʨʘʥʠʮʳ ʛʣʘʚʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʧʦ ʬʫʥʜʘʤʝʥʪʫ. 

ʎʝʧʦʯʢʠ ʣʦʢʘʣʴʥʳʭ ʧʦʜʥʷʪʠʡ, ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʥʘ ʢʘʨʪʘʭ ʨʘʟʥʦʩʪʝʡ  3-ʝʛʦ 

ʠ     4-ʦʛʦ, ʘ ʪʘʢʞʝ  4-ʦʛʦ ʠ 5-ʦʛʦ ʧʦʨʷʜʢʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʝʢʦʪʦʨʳʤ ʩʪʨʫʢʪʫʨʘʤ 2-ʛʦ 

ʧʦʨʷʜʢʘ (ʚʘʣʳ ʠ ʚʘʣʦʦʙʨʘʟʥʳʝ ʟʦʥʳ), ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʝʱʝ ʥʝ ʟʘʚʝʨʰʝʥʦ. 

ɸʤʧʣʠʪʫʜʘ ʧʦʜʥʷʪʠʡ ï 50-100 ʤ. ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʦʮʝʥʢʠ ʘʤʧʣʠʪʫʜ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʨʘʟʥʦʩʪʷʤ ʙʘʟʠʩʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʳ, ʪ.ʢ. ʚ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʤʝʩʪʝ ʥʝʚʦʟʤʦʞʥʦ ʫʯʝʩʪʴ ʧʦʣʥʳʡ ʦʙʲʝʤ 

ʵʨʦʟʠʠ ʠ ʘʢʢʫʤʫʣʷʮʠʠ. 

ʅʘ ʨʠʩʫʥʢʝ 29 ʧʦʢʘʟʘʥ ʜʨʫʛʦʡ ʚʠʜ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʡ  ʧʦʚʝʨʭʥʦʩʪʠ- ʨʘʟʥʦʩʪʴ 

ʤʝʞʜʫ ʚʝʨʰʠʥʥʦʡ ʠ ʙʘʟʠʩʥʦʡ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʧʦʨʷʜʢʘ. ɺ ʵʪʦʤ 
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ʩʣʫʯʘʝ ʦʮʝʥʢʘ ʘʤʧʣʠʪʫʜʳ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʛʣʫʙʠʥʝ 

ʵʨʦʟʠʦʥʥʦʛʦ ʚʨʝʟʘ (ʈʠʩʫʥʦʢ. 29). ʈʘʟʥʦʩʪʴ ʤʝʞʜʫ ʚʝʨʰʠʥʥʦʡ ʠ ʙʘʟʠʩʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ 1-ʦʛʦ ʧʦʨʷʜʢʘ ʜʘʝʪ ʦʮʝʥʢʫ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʟʘ  

ʧʦʩʣʝʜʥʠʡ ʵʪʘʧ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʦʡ ʠʩʪʦʨʠʠ, ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʚʝʨʰʠʥʥʦʡ ʠ ʙʘʟʠʩʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ 2-ʦʛʦ ʧʦʨʷʜʢʘ ʜʘʝʪ ʩʫʤʤʘʨʥʫʶ ʦʮʝʥʢʫ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʝʨʪʠʢʘʣʴʥʳʭ 

ʜʚʠʞʝʥʠʡ ʟʘ  ʧʦʩʣʝʜʥʠʡ ʠ ʧʨʝʜʧʦʩʣʝʜʥʠʡ  ʵʪʘʧʳ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʦʡ ʠʩʪʦʨʠʠ ʨʝʛʠʦʥʘ, 

ʠ ʪ.ʜ.  ʈʘʟʥʦʩʪʴ ʤʝʞʜʫ ʚʝʨʰʠʥʥʦʡ ʠ ʙʘʟʠʩʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ 7-ʦʛʦ ʧʦʨʷʜʢʘ ʜʘʝʪ 

ʩʫʤʤʘʨʥʫʶ ʦʮʝʥʢʫ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʟʘ ʚʝʩʴ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʡ 

ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ ʨʝʣʴʝʬʘ (ʈʠʩʫʥʦʢ 29). ʉʨʘʚʥʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʝʡ ʵʪʦʛʦ ʚʠʜʘ ʦʪ 7-ʦʛʦ 

ʜʦ 1-ʦʛʦ ʧʦʨʷʜʢʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʦʡ ʠʩʪʦʨʠʠ 

ʪʝʨʨʠʪʦʨʠʷ ʖʞʥʦ-ʊʘʪʘʨʩʢʦʛʦ ʩʚʦʜʘ  (ʖʊʉ) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ  ʙʦʣʴʰʦʡ ʛʣʫʙʠʥʥʦʡ 

ʵʨʦʟʠʦʥʥʦʛʦ ʚʨʝʟʘ. ɸ ʵʪʦ  ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʪʝʨʨʠʪʦʨʠʠ ʖʊʉ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ 

ʠʩʧʳʪʳʚʘʣʘ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʚʝʨʪʠʢʘʣʴʥʳʝ ʜʚʠʞʝʥʠʷ. ʇʨʠʯʝʤ ʘʤʧʣʠʪʫʜʘ ʵʨʦʟʠʦʥʥʦʛʦ 

ʚʨʝʟʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʝʣʠʯʠʥʘʤʠ ʚ ʩʦʪʥʠ ʤʝʪʨʦʚ.  

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʨʝʞʠʤ ʊʘʪʘʨʩʢʦʛʦ ʩʚʦʜʘ ʥʝ ʙʳʣ ʩʧʦʢʦʡʥʳʤ ʠ 

ʧʨʝʪʝʨʧʝʚʘʣ ʠʟʤʝʥʝʥʠʷ ʥʘ ʚʩʝʤ ʥʘʙʣʶʜʘʝʤʦʤ ʧʨʦʤʝʞʫʪʢʝ ʚʨʝʤʝʥʠ (ʪ.ʝ. ʩ ʥʝʦʛʝʥʘ ʠ 

ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ). ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʨʘʟʥʦʛʦ ʪʠʧʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ  ʚ ʮʝʣʦʤ, ʙʦʣʝʝ ʤʦʣʦʜʳʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ ʫʥʘʩʣʝʜʦʚʘʥʳ 

ʦʪ ʙʦʣʝʝ ʜʨʝʚʥʠʭ: ʩʦʚʨʝʤʝʥʥʳʝ ʚʦʟʚʳʰʝʥʥʳʝ ʫʯʘʩʪʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʨʝʚʥʠʤ 

ʚʦʟʚʳʰʝʥʥʦʩʪʷʤ, ʧʦʥʠʞʝʥʥʳʝ ï ʧʦʥʠʞʝʥʥʳʤ ʫʯʘʩʪʢʘʤ. ʀʟʨʝʟʘʥʥʦʩʪʴ ʙʦʣʝʝ ʧʦʟʜʥʝʛʦ 

ʨʝʣʴʝʬʘ ʩʦʟʜʘʚʘʣʘʩʴ ʟʘ ʩʯʝʪ ʦʙʨʘʟʦʚʘʥʠʷ ʥʦʚʳʭ ʨʘʟʣʦʤʦʚ ʠ  ʙʦʣʝʝ ʤʝʣʢʠʭ ʙʣʦʢʦʚ 

ʟʝʤʥʦʡ ʢʦʨʳ, ʘ ʪʘʢʞʝ ʜʚʠʞʝʥʠʷ ʙʣʦʢʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ. ʂʨʫʧʥʳʝ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʤʦʨʬʦʩʪʨʫʢʪʫʨʳ ʚ ʧʨʦʮʝʩʩʝ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ  ʠʩʧʳʪʳʚʘʣʠ 

ʧʨʦʛʨʝʩʩʠʚʥʦʝ ʧʦʜʥʷʪʠʝ, ʧʨʝʨʳʚʘʝʤʦʝ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʟʘʤʝʜʣʝʥʠʷʤʠ 

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʘ ʢʨʫʧʥʳʝ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʤʦʨʬʦʩʪʨʫʢʪʫʨʳ 

ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʦʧʫʩʢʘʥʠʷ ʩ ʧʝʨʠʦʜʘʤʠ ʥʝʙʦʣʴʰʠʭ 

ʧʦʜʥʷʪʠʡ. ɺ ʵʪʠ ʜʚʠʞʝʥʠʷ ʙʳʣʠ ʚʦʚʣʝʯʝʥʳ (ʠ ʧʨʦʜʦʣʞʘʶʪ ʫʯʘʩʪʚʦʚʘʪʴ)  ʫʯʘʩʪʢʠ 

ʟʝʤʥʦʡ ʢʦʨʳ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ,  ʚʢʣʶʯʘʷ ʦʩʘʜʦʯʥʳʡ ʯʝʭʦʣ ʠ ʬʫʥʜʘʤʝʥʪ. 

ʈʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʜʚʠʞʝʥʠʡ ʦʪʯʝʪʣʠʚʦ ʚʠʜʥʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʷʭ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ 

ʢʨʦʚʣʠ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ. ʆʩʦʙʦʝ ʧʦʣʦʞʝʥʠʝ ʟʘʥʠʤʘʝʪ 

ʖʞʥʦ-ʊʘʪʘʨʩʢʠʡ ʩʚʦʜ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʨʫʧʥʫʶ  ʩʢʚʦʟʥʫʶ 

ʪʝʢʪʦʥʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʘʢʪʠʚʥʦʩʪʠ. 
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ʈʠʩʫʥʦʢ 29 - ɻʣʫʙʠʥʘ ʵʨʦʟʠʦʥʥʦʛʦ ʚʨʝʟʘ ʢʘʢ ʨʘʟʥʦʩʪʴ ʚʝʨʰʠʥʥʦʡ ʠ  ʙʘʟʠʩʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʝʡ: ʘ) 1-ʦʛʦ  ʧʦʨʷʜʢʘ, ʙ) 7-ʦʛʦ ʧʦʨʷʜʢʘ . ʄʘʩʰʪʘʙ ʎʄʈ 1:200000. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʪʘʢʞʝ   ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ 

ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʈʊ ʧʦ ʩʪʝʧʝʥʠ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʦʡ (ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ) 

ʘʢʪʠʚʥʦʩʪʠ (ʈʠʩʫʥʦʢ 30). ʇʨʠʥʮʠʧ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʧʨʦʩʪ: ʜʣʷ ʚʩʝʭ ʨʘʟʥʦʩʪʝʡ 

ʙʘʟʠʩʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʪ 7-8 ʜʦ 1-2 ʧʦʨʷʜʢʦʚ ʙʳʣʘ ʚʳʯʠʩʣʝʥʘ ʘʣʛʝʙʨʘʠʯʝʩʢʘʷ ʩʫʤʤʘ 

ʘʤʧʣʠʪʫʜ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʧʦʚʝʨʭʥʦʩʪʴ 

ʩʫʤʤʘʨʥʳʭ ʘʤʧʣʠʪʫʜ, ʷʯʝʡʢʠ ʢʦʪʦʨʦʡ  ʙʳʣʠ ʜʘʣʝʝ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʥʘ 4 ʢʣʘʩʩʘ, 

ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 4-ʤ ʩʪʝʧʝʥʷʤ ʘʢʪʠʚʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ: ʥʝʘʢʪʠʚʥʘʷ, 

ʩʣʘʙʦʘʢʪʠʚʥʘʷ, ʘʢʪʠʚʥʘʷ, ʚʳʩʦʢʦʘʢʪʠʚʥʘʷ (ʈʠʩʫʥʦʢ 30ʘ).  ʉʨʘʚʥʝʥʠʝ ʨʠʩʫʥʢʦʚ 30ʘ ʠ 

30ʙ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʝʟʫʣʴʪʘʪ ʨʘʡʦʥʠʨʦʚʘʥʠʷ, ʚʳʧʦʣʥʝʥʥʳʡ ʘʚʪʦʨʘʤʠ, ʚʝʩʴʤʘ ʙʣʠʟʦʢ 

ʢ ʨʝʟʫʣʴʪʘʪʫ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʈʊ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʄ.ʅ. ʄʠʥʛʘʟʦʚʳʤ ʠ ʜʨ. ʥʘ 

ʦʩʥʦʚʝ ʜʨʫʛʦʛʦ ʧʦʜʭʦʜʘ. ʉʦʚʨʝʤʝʥʥʘʷ ʛʝʦʜʠʥʘʤʠʢʘ ʵʥʜʦʛʝʥʥʳʭ  ʧʨʦʮʝʩʩʦʚ ʄ.ʅ. 

ʄʠʥʛʘʟʦʚʳʤ [20] ʠʟʫʯʘʣʘʩʴ ʤʝʪʦʜʦʤ ʚʳʯʠʩʣʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ 
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ʩʪʨʫʢʪʫʨʥʳʭ ʧʣʘʥʦʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʠ ʦʩʥʦʚʥʳʭ ʧʨʦʜʫʢʪʠʚʥʳʭ ʠ 

ʤʘʨʢʠʨʫʶʱʠʭ ʛʦʨʠʟʦʥʪʦʚ ʦʩʘʜʦʯʥʦʡ ʪʦʣʱʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʊ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʜʘʥʥʳʭ ʚʠʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʄ.ʅ. ʄʠʥʛʘʟʦʚʳʤ  [20]  ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʢʘʨʪʘ ʥʦʚʝʡʰʝʡ 

ʪʝʢʪʦʥʠʢʠ  ʪʝʨʨʠʪʦʨʠʠ ʈʊ, ʥʘ ʢʦʪʦʨʦʡ ʧʦʢʘʟʘʥʳ ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʥʦʚʝʡʰʝʡ 

ʛʝʦʜʠʥʘʤʠʢʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʠ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ 

ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ  ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʥʝʦʛʝʥ-ʯʝʪʚʝʨʪʠʯʥʦʝ ʚʨʝʤʷ. 

ʊʘʢʞʝ ʦʥ ʦʪʤʝʯʘʝʪ [20], ʯʪʦ çʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʢʟʦʛʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚʳʨʘʚʥʠʚʘʶʪ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʨʘʟʨʫʰʘʶʪ ʩʦʟʜʘʥʥʳʝ ʟʜʝʩʴ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʖʞʥʦ-

ʊʘʪʘʨʩʢʦʛʦ ʩʚʦʜʘ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʨʦʷʚʣʝʥʠʷ ʥʦʚʝʡʰʠʭ ʚʦʩʭʦʜʷʱʠʭ ʜʚʠʞʝʥʠʡ 

ʵʪʦʛʦ ʩʚʦʜʘ  ʩʚʷʟʘʥʳ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʵʢʟʦʛʝʥʥʳʭ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚè. ʏʪʦ 

ʧʦʣʥʦʩʪʴʶ ʩʦʚʧʘʜʘʝʪ ʩ ʥʘʰʠʤʠ ʚʳʚʦʜʘʤʠ ʧʦ ʧʦʚʦʜʫ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʖʞʥʦ-

ʊʘʪʘʨʩʢʦʛʦ ʩʚʦʜʘ. ʊʘʢ ʞʝ ʠʥʪʝʨʝʩʝʥ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ) ʜʝʬʦʨʤʘʮʠʡ ʬʫʥʜʘʤʝʥʪʘ, ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʠ 

ʨʝʣʴʝʬʘ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʚʧʘʜʘʶʪ. ʕʪʦ ʝʱʝ ʨʘʟ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʘʰʝ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʦʡ ʧʨʠʨʦʜʝ ʜʝʬʦʨʤʘʮʠʡ ʟʝʤʥʦʡ ʢʦʨʳ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʊ.  

ʀʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ ʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʧʨʠʚʷʟʢʝ ʙʘʟʠʩʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʨʘʟʥʳʭ ʧʦʨʷʜʢʦʚ  (ʪʘʙʣʠʮʘ 2) ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ  ʦʮʝʥʢʠ ʩʢʦʨʦʩʪʝʡ ʚʝʨʪʠʢʘʣʴʥʳʭ 

ʜʚʠʞʝʥʠʡ ʟʘ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʦʡ ʠʩʪʦʨʠʠ  ʈʊ. ɺʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ, ʚ 

ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʦʙʨʘʟʦʚʘʣʘʩʴ ʙʘʟʠʩʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 2-ʛʦ ʧʦʨʷʜʢʘ, ʤʳ ʤʦʞʝʪ ʦʮʝʥʠʪʴ 

ʢʘʢ ~10
4
 ʣʝʪ. ʉʨʝʜʥʷʷ ʠ ʤʘʢʩʠʤʘʣʴʥʘʷ ʦʮʝʥʢʠ ʘʤʧʣʠʪʫʜ ʧʦʜʥʷʪʠʡ ʥʘ ʨʘʟʥʦʩʪʠ 

ʙʘʟʠʩʥʳʭ  ʧʦʚʝʨʭʥʦʩʪʝʡ 1-ʛʦ ʠ 2-ʛʦ ʧʦʨʷʜʢʦʚ ʩʦʩʪʘʚʣʷʶʪ å10 ʤ ʠ å100 ʤ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʩʨʝʜʥʠʝ ʩʢʦʨʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʜʚʠʞʝʥʠʡ 

ʦʮʝʥʠʚʘʶʪʩʷ ʚ ~1 ʤʤ/ʛʦʜ, ʘ ʤʘʢʩʠʤʘʣʴʥʳʝ ʚ 10 ʤʤ/ʛʦʜ, ʯʪʦ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤ ʠʟʤʝʨʝʥʠʷʤ ʥʘ ʧʣʘʪʬʦʨʤʘʭ [21]. ɼʣʷ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʣʝʡʩʪʦʮʝʥʫ (Q1-Q3),  ʩʨʝʜʥʠʝ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʡ ʦʮʝʥʠʚʘʶʪʩʷ ʚ 

~10
-2
 ʤʤ/ʛʦʜ, ʘ ʤʘʢʩʠʤʘʣʴʥʳʝ ʚ 6Ö10

-2
 ʤʤ/ʛʦʜ, ʧʦʩʢʦʣʴʢʫ  ʨʘʟʥʦʩʪʠ ʙʘʟʠʩʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ 3-ʝʛʦ ʠ 6-ʦʛʦ ʧʦʨʷʜʢʦʚ ʧʦʢʘʟʳʚʘʶʪ ʩʨʝʜʥʶʶ ʠ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

ʘʤʧʣʠʪʫʜ  30 ʠ 260 ʤ. ɼʣʷ ʥʝʦʛʝʥʦʚʦʛʦ ʧʝʨʠʦʜʘ ʧʦʣʫʯʘʝʤ  ʩʨʝʜʥʠʝ ʩʢʦʨʦʩʪʠ 

ʜʚʠʞʝʥʠʡ  ~10
-3
 ʤʤ/ʛʦʜ, ʘ ʤʘʢʩʠʤʘʣʴʥʳʝ 6Ö10

-3
 ʤʤ/ʛʦʜ (ʩʨʝʜʥʷʷ ʠ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʘʤʧʣʠʪʫʜʘ ʧʦʜʥʷʪʠʡ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʨʘʟʥʦʩʪʠ ʙʘʟʠʩʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 7-ʦʛʦ ʠ 8-ʦʛʦ 

ʧʦʨʷʜʢʦʚ ʠ ʩʦʩʪʘʚʣʷʣʘ 20 ʠ 100 ʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 
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ʈʠʩʫʥʦʢ 30 ï ʈʘʡʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʧʦ ʩʪʝʧʝʥʠ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ: ʘ) ʧʦ  ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ; 

ʙ) ʧʦ ʤʝʪʦʜʠʢʝ ʄ.ʅ. ʄʠʥʛʘʟʦʚʘ [20]. 

 


