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͵ΙΧΔ ΧΔ ΛΔΘΔάκ ΥΣΕΣΧΜ 

ʄʝʪʘ: ʦʧʪʠʤʽʟʘʮʽʷ ʨʝʞʠʤʽʚ ɽɽʉ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʪʘʥʫ ʪʨʘʥʩʬʦʨʤʘʪʦʨʽʚ ʟ ʈʇʅ  

ɿʘʜʘʯʽ ʨʦʙʦʪʠ: 

ï ʜʦʩʣʽʜʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʡ, ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʧʦʰʢʦʜʞʫʚʘʥʦʩʪʽ 

ʩʠʣʦʚʠʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʽʚ; 

ï ʨʦʟʨʘʭʫʚʘʪʠ ʢʦʝʬʽʮʽʻʥʪ ʟʘʛʘʣʴʥʦʛʦ ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʽʚ ʟ ʈʇʅ; 

ï ʜʦʩʣʽʜʠʪʠ ʤʝʪʦʜ ʢʝʨʫʚʘʣʴʥʠʭ ʚʧʣʠʚʽʚ ʥʘ ʈʇʅ ʉʊ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʪʘʥʫ 

ʈʇʅ; 

ï ʚʠʟʥʘʯʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʪʨʘʥʩʬʦʨʤʘʪʦʨʽʚ ʟ 

ʈʇʅ ʜʣʷ ʬʨʘʛʤʝʥʪʘ ʩʭʝʤʠ ʇɿɽʉ; 

ï ʨʦʟʛʣʷʥʫʪʠ ʟʘʭʦʜʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʪʘ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪ ʫ 

ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʷʭ, ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʉʊ; 

ï ʨʦʟʨʘʭʫʚʘʪʠ ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ 

ʤʝʪʦʜʫ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʽʚ ʟ ʈʇʅ. 

 
 

 2 



ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ 

       ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʙʘʛʘʪʦ 

ʚʠʩʦʢʦʚʦʣʴʪʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ɽɽʉ, 

ʧʨʦʧʨʘʮʶʚʘʣʦ ʧʦʥʘʜ 25 ʨʦʢʽʚ (ʱʦ 

ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʾʭ ʧʘʩʧʦʨʪʥʠʡ 

ʨʝʩʫʨʩ), ʪʘ ʟʨʦʩʪʘʶʯʫ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʤʦʚ ʥʦʚʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ, ʥʝʦʙʭʽʜʥʦʶ  ̒

ʨʦʟʨʦʙʢʘ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʪʦʜʽʚ 

ʪʘ ʟʘʩʦʙʽʚ ʢʝʨʫʚʘʥʥʷ ʨʝʞʠʤʘʤʠ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʩʪʘʥʫ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʽʚ ʟ ʈʇʅ, ʷʢ ʦʜʥʦʛʦ 

ʟ ʝʬʝʢʪʠʚʥʠʭ ʟʘʩʦʙʽʚ ʢʝʨʫʚʘʥʥʷ 

ʨʝʞʠʤʘʤʠ. 

       ʊʦʤʫ, ʚʠʧʨʘʚʜʘʥʠʤ  ̒

ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʧʝʨʘʪʠʚʥʦʛʦ, 

ʜʠʩʧʝʪʯʝʨʩʴʢʦʛʦ ʢʝʨʫʚʘʥʥʷ 

ʥʦʨʤʘʣʴʥʠʤʠ ʨʝʞʠʤʘʤʠ ɽɽʉ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ʚʠʩʦʢʦʚʦʣʴʪʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

ʈʦʟʧʦʜʽʣ ʩʠʣʦʚʠʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʽʚ ʧʦ ʨʦʢʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ 

30-40 ʨʦʢʽʚ

 21%

>40 ʨʦʢʽʚ

 13%

<10 ʨʦʢʽʚ

 7%
10-20 ʨʦʢʽʚ

 28%

20-30 ʨʦʢʽʚ

 31%
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ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʰʢʦʜʞʫʚʘʥʦʩʪʽ ʉʊ 

ʆʩʥʦʚʥʠʤʠ ʧʦʰʢʦʜʞʝʥʥʷʤʠ ʟʘ 2008 ï 2014 ʨ ʩʠʣʦʚʠʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʽʚ ʻ: 

 

ʂʦʤʧʦʥʝʥʪ 
ʂʽʣʴʢʽʩʪʴ 

ʧʦʰʢʦʜʞʝʥʴ 
% 

ʄʘʛʥʽʪʦʧʨʦʚʽʜ 47 7,472178 

ɺʠʩʦʢʦʚʦʣʴʪʥʽ 

ʚʚʦʜʠ 112 
17,80604 

ʈʇʅ 68 10,81081 

ɹʘʢ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 57 9,062003 

ʆʩʥʦʚʥʘ ʽʟʦʣʷʮʽʷ 177 28,1399 

ʉʠʩʪʝʤʘ 

ʦʭʦʣʦʜʞʝʥʥʷ 168 
26,70906 

ʈʘʟʦʤ 629 100 
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ɼʽʘʛʥʦʩʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ 

ʊʘʙʣʠʮʷ ʘʥʘʣʽʟʫ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 
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ɺʠʟʥʘʯʝʥʥʷ ʤʦʜʝʣʽ ʢʦʝʬʽʮʽʻʥʪʘ ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ ʩʠʣʦʚʦʛʦ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 
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ʨʝʩʫʨʩʫ ʦʙʣʘʜʥʘʥʥʷ 
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ɺʠʟʥʘʯʝʥʥʷ ʩʢʣʘʜʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʩʭʝʤʠ: 
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ɽʪʘʧʠ ʨʦʟʚʠʪʢʫ ʥʝʡʨʦ-ʥʝʯʽʪʢʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ɺʚʝʜʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ.  

ʉʪʨʫʢʪʫʨʘ ANFIS-ʤʝʨʝʞʽ ʊʉ ʌʨʘʛʤʝʥʪ ʪʘʙʣʠʮʽ ʥʘʚʯʘʣʴʥʠʭ ʜʘʥʠʭ ʜʣʷ  

ʩʪʚʦʨʝʥʥʷ ʥʝʯʽʪʢʦʾ ʤʦʜʝʣʽ 

 
ɼʽʘʛʥʦʩʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ 

 

ʂʦʝʬʽʮʽʻʥʪ 

ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ 

Cʊ k11 

ʚ.ʦ. 

k12, 

 ʚ.ʦ. 

k13 

ʚ.ʦ. 

k14  

 ʚ.ʦ. 

k15 

 ʚ.ʦ. 

k16 

 ʚ.ʦ. 

0 0 0 0 0 0 0 

1 1 1 1 1 1 1 

1 1 1 1 1 1 0 

1 1 1 1 1 1 0 

é é é é é é é 

0,93 0,93 0,93 0,93 0,93 0,93 0,930063 

1 1 1 0,08 0,92 1 0,653953 

1 1 1 0,07 0,93 1 0,644808 

1 1 1 1 0,09 0,91 0,264758 

1 1 1 1 0,08 0,92 0,248279 

é é é é é é é 

1 1 1 1 1 1 0,924798 

1 1 1 1 1 1 0,927788 

1 1 1 1 1 1 0,93044 

é é é é é é é 

0,94 0,94 0,94 0,94 0,94 0,94 0,940054 

0,8 0,4 0,7 0,5 0,8 0,2 0,614157 

0,3 0,4 0,7 0,5 0,5 0,2 0,446311 

0,4 0,3 0,4 0,7 0,5 0,5 0,492952 
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ʌʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ 
ʊʘʙʣʠʮʷ ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ ʪʘ ʧʦʭʠʙʦʢ ʥʘʚʯʘʥʥʷ 

 8.1 



 8.2 ʌʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʝʡ 
ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ ʪʘ ʧʦʭʠʙʦʢ ʥʘʚʯʘʥʥʷ 



ɻʨʘʬʽʢʠ ʟʘʣʝʞʥʦʩʪʝʡ kʨʝʩ ʚʽʜ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʝʣʽ 

ɿʘʣʝʞʥʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʘ ʟʘʣʠʰʢʦʚʦʛʦ  

ʨʝʩʫʨʩʫ ʉʊ ʚʽʜ kPxx ʪʘ k n ʚʽʙʨ  

ɿʘʣʝʞʥʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʘ ʟʘʣʠʰʢʦʚʦʛʦ 

 ʨʝʩʫʨʩʫ ʉʊ ʚʽʜ kPxx ʪʘ k ʽʟ.ʚʚ  

ɿʘʣʝʞʥʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʘ ʟʘʣʠʰʢʦʚʦʛʦ 

 ʨʝʩʫʨʩʫ ʉʊ ʚʽʜ kPxx ʪʘ kCʚʚ  
ɿʘʣʝʞʥʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʘ ʟʘʣʠʰʢʦʚʦʛʦ 

 ʨʝʩʫʨʩʫ ʉʊ ʚʽʜ kPxx ʪʘ k tg(d)ʚʚ  
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ʌʦʨʤʫʣʘ ʚʠʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʩʠʩʪʝʤʥʠʭ 

ʚʪʨʘʪ ʧʦʪʫʞʥʦʩʪʽ  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʣʦʚʠʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʽʚ ʧʨʠ ʟʙʽʣʴʰʝʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ, ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʢʚʘʟʽ-ʦʧʦʨʽʚ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʠʭ ʚʽʪʦʢ  

ʊʝʩʪʦʚʘ ʩʭʝʤʘ ɯɽɽɽ  ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʣʦʚʠʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʽʚ ʧʨʠ ʤʘʣʠʭ  ʥʘʚʘʥʪʘʞʝʥʥʷʭ  

ɽʪʘʧʠ ʦʧʪʠʤʽʟʘʮʽʾ ʨʝʞʠʤʫ ɽɽʉ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʚʝʢʪʦʨʘ ʢʝʨʫʚʘʣʴʥʠʭ ʚʧʣʠʚʽʚ  
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ͪΧΔΤΜ ΣΤΧΜΠκΛΔΫκλ ΥΙΚΜΠΨ ͪͪ; Λ ΖΥΔΪΨΖΔΡΡδΠ ΖΙΞΧΣΥΔ ΞΙΥΨΖΔΟαΡΜΪ ΖΤΟΜΖκΖ  

ΘΟδ ΩΥΔΗΠΙΡΧΔ ΦΪΙΠΜ ͼͬͪ; 

ʌʨʘʛʤʝʥʪ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʇɿɽʉ  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʣʦʚʠʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʽʚ ʧʨʠ 

ʤʘʣʠʭ  ʥʘʚʘʥʪʘʞʝʥʥʷʭ  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʣʦʚʠʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʽʚ ʧʨʠ 

ʟʙʽʣʴʰʝʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʢʚʘʟʽ-ʦʧʦʨʽʚ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʠʭ ʚʽʪʦʢ  

ɿʤʽʥʘ ʦʧʦʨʫ ʚʽʪʦʢ ʷʢʽ ʤʘʶʪʴ ʉʊ  
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