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ɼ.ɺ. ʉʊɽʌɸʅʀʐʀʅ, ʉ.ɺ. ɸʊɸɭɺ  

 

ʇɽʈʉʇɽʂʊʀɺʀ ɺɯɼʅʆɺʃɽʅʅʗ ʄɸʃʀʍ ɻɯɼʈʆɽʃɽʂʊʈʆʉʊɸʅʎɯʁ  

ɺ ʋʂʈɸɰʅɯ ɺ ʂʆʅʊɽʂʉʊɯ ɽʂʆʃʆɻɯʏʅʆ ɹɽɿʇɽʏʅʆɻʆ  

ʇʈʀʈʆɼʆʂʆʈʀʉʊʋɺɸʅʅʗ 
 

ɸʥʦʪʘʮʽ.̫ ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʧʝʨʩʧʝʢʪʠʚʠ ʚʽʜʥʦʚʣʝʥʥʷ ʤʘʣʦʾ ʛʽʜʨʦʝʥʝʨʛʝʪʠʢʠ  

ʚ ʋʢʨʘʾʥʽ. ʇʦʢʘʟʘʥʦ, ʱʦ ʟʙʝʨʝʞʝʥʥʷ ʦʩʥʦʚʥʠʭ ʪʝʭʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʽʩʥʫʶʯʠʭ 

ʥʘʧʽʨʥʠʭ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʨʝʞʠʤʠ ʨʽʚʥʽʚ ʚʦʜʠ  

ʚ ʙôʻʬʘʭ, ʪʘ ʧʨʠʥʮʠʧʫ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʜʦʟʚʦʣʷʻ 

ʚʠʨʽʰʫʚʘʪʠ ʧʨʦʙʣʝʤʠ ʚʽʜʥʦʚʣʝʥʥʷ ʤʘʣʠʭ ʛʽʜʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʥʘ ʤʘʣʠʭ ʪʘ 

ʩʝʨʝʜʥʽʭ ʨʽʢʘʭ ʚ ʢʦʥʪʝʢʩʪʽ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʛʦ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʚʝʨʭʥʽʡ ʪʘ ʥʠʞʥʽʡ ʙôʻʬʠ, ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʝ ʧʨʠʨʦʜʦʢʦʨʠ-

ʩʪʫʚʘʥʥʷ, ʤʘʣʘ ʛʽʜʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʷ, ʤʘʣʽ ʪʘ ʩʝʨʝʜʥʽ ʨʽʢʠ, ʥʘʧʽʨʥʽ ʛʽʜʨʦʪʝʭ-

ʥʽʯʥʽ ʩʧʦʨʫʜʠ. 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʙʣʝʤʠ. ʗʢ ʧʦʢʘʟʫʻ ʜʦʩʚʽʜ ʝʢʩʧʣʫʘʪʘʮʽʾ ʝʥʝʨʛʦʩʠʩʪʝʤ ʨʦʟ-

ʚʠʥʫʪʠʭ ʢʨʘʾʥ, ʧʨʠ ʧʝʨʝʚʘʞʘʥʥʽ ʚ ʝʥʝʨʛʦʩʠʩʪʝʤʽ ʛʝʥʝʨʘʮʽʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʘ 

ʪʝʧʣʦʚʠʭ ʽ ʘʪʦʤʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷʭ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʨʝʛʫʣʶ-

ʚʘʥʥʷ ʾʾ ʨʝʞʠʤʽʚ, ʜʦʣʷ ʤʘʥʝʚʨʝʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ, ʷʢʽ ʜʘʻ ʛʽʜʨʦʝʥʝʨʛʝʪʠʢʘ, ʤʘʻ 

ʩʢʣʘʜʘʪʠ ʥʝ ʤʝʥʰʝ 15ï20% [1]. ɺ ʋʢʨʘʾʥʽ ʜʦʣʷ ʧʦʪʫʞʥʦʩʪʝʡ ʛʽʜʨʦʝʥʝʨʛʝʪʠʢʠ 

ʚ ʟʘʛʘʣʴʥʦʤʫ ʝʥʝʨʛʝʪʠʯʥʦʤʫ ʙʘʣʘʥʩʽ ʥʘʨʘʟʽ ʩʢʣʘʜʘʻ ʣʠʰʝ ʙʣʠʟʴʢʦ 9%. ʇʨʠ 

ʮʴʦʤʫ ʨʽʚʝʥʴ ʦʩʚʦʻʥʥʷ ʝʢʦʥʦʤʽʯʥʦʛʦ ʛʽʜʨʦʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ (ɽɻɽʇ) 

ʚ ʢʨʘʾʥʽ (61ï64%) ʚʩʝ ʱʝ ʻ ʥʠʞʯʠʤ ʟʘ ʩʝʨʝʜʥʴʦʻʚʨʦʧʝʡʩʴʢʠʡ (71,8%). ʆʩʢʽʣʴ-

ʢʠ ʚ ʋʢʨʘʾʥʽ ʟʘʣʠʰʘʶʪʴʩʷ ʨʝʟʝʨʚʠ ɽɻɽʇ, ʘ ʪʘʢʦʞ ʽʩʥʫʻ ʥʘʛʘʣʴʥʘ ʧʦʪʨʝʙʘ  

ʚ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʪʝʭʥʦʣʦʛʽʷʭ ʽ ʤʘʥʝʚʨʝʥʠʭ ʜʞʝʨʝʣʘʭ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʪʦ 

ʥʝʤʘʻ ʞʦʜʥʠʭ ʦʙôʻʢʪʠʚʥʠʭ ʧʨʠʯʠʥ, ʷʢʽ ʙ ʥʝ ʟʘʦʭʦʯʫʚʘʣʠ ʜʦ ʥʘʨʦʱʫʚʘʥʥʷ  

ʚ ʢʨʘʾʥʽ ʛʽʜʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ [2]. ɺ ʧʨʘʢʪʠʯʥʽʡ ʧʣʦʱʠʥʽ ʧʠʪʘʥʥʷ 

ʤʦʞʝ ʩʪʦʷʪʠ ʪʽʣʴʢʠ ʫ ʚʠʙʦʨʽ ʨʘʮʽʦʥʘʣʴʥʠʭ ʚʘʨʽʘʥʪʽʚ ʚʚʝʜʝʥʥʷ ʥʦʚʠʭ ʧʦʪʫʞʥʦ-

ʩʪʝʡ ʛʽʜʨʦʛʝʥʝʨʘʮʽʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʟʘ ʷʢʠʭ, ʧʦʨʷʜ ʟ ʚʠʨʽʰʝʥʥʷʤ ʧʠʪʘʥʴ  

ʥʘʜʽʡʥʦʩʪʽ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ, ʦʜʥʦʯʘʩʥʦ ʤʽʥʽʤʽʟʫʚʘʣʠʩʷ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ 

ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙôʻʢʪʽʚ ʛʽʜʨʦʝʥʝʨʛʝʪʠʢʠ. 

ɿʛʽʜʥʦ ʟ ɽʥʝʨʛʝʪʠʯʥʦʶ ʩʪʨʘʪʝʛʽʻʶ ʋʢʨʘʾʥʠ [3], ʧʨʠʡʥʷʪʦʶ ʚ 2006 ʨ., ʦʜ-

ʥʽʻʶ ʽʟ ʟʘʜʘʯ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙôʻʜʥʘʥʦʾ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʩʠʩʪʝʤʠ (ʆɽʉ) ʢʨʘʾʥʠ ʪʘ ʾʾ ʽʥʪʝʛʨʘʮʽʾ ʟ ʆɽʉ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ ʻ ʥʝ ʣʠʰʝ 

ʟʤʝʥʰʝʥʥʷ ʜʝʬʽʮʠʪʫ ʨʝʛʫʣʶʶʯʠʭ ʽ ʤʘʥʝʚʨʝʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ, ʱʦ ʧʣʘʥʫʻʪʴʩʷ 
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ʟʜʽʡʩʥʶʚʘʪʠ ʥʘʩʘʤʧʝʨʝʜ ʟʘ ʨʘʭʫʥʦʢ ʩʧʦʨʫʜʞʝʥʥʷ ʧʦʪʫʞʥʠʭ ʛʽʜʨʦʘʢʫʤʫʣʶʶ-

ʯʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ (ʊʘʰʣʠʢʩʴʢʦʾ, ɼʥʽʩʪʨʦʚʩʴʢʦʾ, ʂʘʥʽʚʩʴʢʦʾ) ʪʘ ʤʦʜʝʨʥʽʟʘʮʽʾ 

ʚʞʝ ʜʽʶʯʠʭ ʚʝʣʠʢʠʭ ʛʽʜʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʡ (ɻɽʉ) ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʪʘ ɼʥʽʩʪʨʦʚ-

ʩʴʢʦʛʦ ʢʘʩʢʘʜʽʚ, ʘ ʡ ʙʽʣʴʰ ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʣʝʢ-

ʪʨʦʝʥʝʨʛʽʾ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʟʘ ʨʘʭʫʥʦʢ ʤʘʣʠʭ ʛʽʜʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʡ (ʄɻɽʉ). ɿʘ 

ʦʮʽʥʢʘʤʠ [1] ʨʝʢʦʥʩʪʨʫʢʮʽʷ ʜʽʶʯʠʭ ʪʘ ʚʽʜʙʫʜʦʚʘ (ʚʽʜʥʦʚʣʝʥʥʷ) ʥʝʧʨʘʮʶʶʯʠʭ 

(ʜʝʤʦʥʪʦʚʘʥʠʭ) ʄɻɽʉ ʜʘʩʪʴ ʟʤʦʛʫ ʜʦʜʘʪʢʦʚʦ ʦʪʨʠʤʘʪʠ ʜʦ 200 ʄɺʪ ʧʦʪʫʞʥʦ-

ʩʪʝʡ ʪʘ 372 ʤʣʥ ʢɺʪÖʛʦʜʠʥ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʘ ʨʽʢ ʟ ʚʽʜʥʦʚʣʶʚʘ-

ʥʠʭ ʜʞʝʨʝʣ. ʇʨʠ ʮʴʦʤʫ ʟʘʛʘʣʴʥʠʡ ɽɻɽʇ ʤʘʣʦʾ ʛʽʜʨʦʝʥʝʨʛʝʪʠʢʠ ʚ ʋʢʨʘʾʥʽ ʦʮʽ-

ʥʶʻʪʴʩʷ ʥʝ ʤʝʥʰʝ 800 ʤʣʥ ʢɺʪÖʛʦʜʠʥ (ʙʣʠʟʴʢʦ 5% ʚʽʜ ʚʩʴʦʛʦ ɽɻɽʇ) ʧʨʠ  

ʧʦʪʫʞʥʦʩʪʽ ʥʝ ʤʝʥʰʝ 320 ʄɺʪ. 

ʈʝʘʣʽʟʘʮʽʷ ɽʥʝʨʛʝʪʠʯʥʦʾ ʩʪʨʘʪʝʛʽʾ [3] ʜʦʟʚʦʣʠʪʴ ʟʙʽʣʴʰʠʪʠ ʟʘʛʘʣʴʥʽ ʛʽʜʨʦ-

ʝʥʝʨʛʝʪʠʯʥʽ ʧʦʪʫʞʥʦʩʪʽ ʚ ʢʨʘʾʥʽ ʜʦ 10 300 ʄɺʪ, ʱʦ ʚ ʧʝʨʩʧʝʢʪʠʚʽ ʤʦʞʝ ʩʢʣʘ-

ʩʪʠ ʜʦ 16ï20% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʆɽʉ ʋʢʨʘʾʥʠ. ʇʨʠ ʮʴʦʤʫ ʥʘ ʜʦʣʶ  

ʤʘʣʦʾ ʛʽʜʨʦʝʥʝʨʛʝʪʠʢʠ ʧʨʠʧʘʜʘʪʠʤʝ ʣʠʰʝ ʪʨʦʭʠ ʙʽʣʴʰʝ 3% ʚʽʜ ʟʘʛʘʣʴʥʠʭ  

ʧʦʪʫʞʥʦʩʪʝʡ ʛʽʜʨʦʛʝʥʝʨʘʮʽʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚ ʢʨʘʾʥʽ. ʇʦʩʪʘʻ ʧʠʪʘʥʥʷ, ʥʘʩʢʽʣʴ-

ʢʠ ʚʘʞʣʠʚʠʤ ʤʦʞʝ ʙʫʪʠ ʮʝʡ ʚʥʝʩʦʢ ʚ ʟʘʛʘʣʴʥʠʡ ʝʥʝʨʛʝʪʠʯʥʠʡ ʙʘʣʘʥʩ ʢʨʘʾʥʠ  

ʽ ʚ ʛʽʜʨʦʝʥʝʨʛʝʪʠʢʫ ʟʦʢʨʝʤʘ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʦʞʣʠʚʠʤʠ ʚʠʢʣʠʢʘʤʠ ʪʘ ʝʢʦʣʦʛʽ-

ʯʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ. ʎʝ ʟʫʤʦʚʣʶʻ ʘʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʙʣʝʤʠ ʚʽʜʥʦʚ-

ʣʝʥʥʷ ʤʘʣʦʾ ʛʽʜʨʦʝʥʝʨʛʝʪʠʢʠ ʚ ʢʦʥʪʝʢʩʪʽ ʨʘʮʽʦʥʘʣʴʥʦʛʦ, ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦ-

ʛʦ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ. 

ʆʙôʻʢʪ, ʧʨʝʜʤʝʪ ʪʘ ʤʝʪʘ ʜʦʩʣʽʜʞʝʥʴ. ʊʝʨʤʽʥ çʤʘʣʘ ʛʽʜʨʦʝʥʝʨʛʝʪʠʢʘè  

ʫ ʩʚʽʪʽ ʧʨʠʡʥʷʪʦ ʚʽʜʥʦʩʠʪʠ ʜʦ ʛʽʜʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʫʩʪʘʥʦʚʦʢ ʤʘʣʦʾ ʧʦʪʫʞʥʦʩʪʽ 

(ʟʘʟʚʠʯʘʡ ʜʦ 10ï30 ʄɺʪ) [4]. ɺ ʋʢʨʘʾʥʽ ʛʽʜʨʦʫʩʪʘʥʦʚʢʠ ʟʽ ʚʩʪʘʥʦʚʣʝʥʦʶ ʧʦ-

ʪʫʞʥʽʩʪʶ ʜʦ 0,2 ʄɺʪ ʚʠʜʽʣʷʶʪʴ ʚ ʢʘʪʝʛʦʨʽʶ ʤʽʢʨʦ ɻɽʉ, ʜʦ 1 ʄɺʪ ï ʤʽʥʽ ɻɽʉ, 

ʚʽʜ 1 ʜʦ 10 ʄɺʪ ï ʤʘʣʠʭ ɻɽʉ. ɿʘʟʚʠʯʘʡ ʄɻɽʉ ʙʫʜʫʶʪʴʩʷ ʥʘ ʤʘʣʠʭ ʪʘ ʩʝʨʝʜ-

ʥʽʭ ʨʽʢʘʭ (ʷʢʽ ʤʘʶʪʴ ʧʨʦʪʷʞʥʽʩʪʴ ʜʦ 100 ʢʤ ʪʘ ʧʣʦʱʫ ʚʦʜʦʟʙʽʨʥʦʛʦ ʙʘʩʝʡʥʫ 

ʤʝʥʰʝ 2 ʪʠʩ. ʢʤ
2
 ʽ 500 ʢʤ ʪʘ ʧʣʦʱʫ ʩʪʦʯʠʱʘ 2ï50 ʪʠʩ. ʢʤ

2
, ʚʽʜʧʦʚʽʜʥʦ). ʋ ʩʚ̔-

ʪʽ ʪʘʢʦʞ ʧʨʘʢʪʠʢʫʶʪʴ ʙʫʜʽʚʥʠʮʪʚʦ ʢʘʩʢʘʜʽʚ ʄɻɽʉ ʽ ʥʘ ʚʝʣʠʢʠʭ ʨʽʢʘʭ. ɿʘʟʚʠ-

ʯʘʡ ʄɻɽʉ ʥʝ ʚʠʤʘʛʘʶʪʴ ʚʣʘʰʪʫʚʘʥʥʷ ʚʦʜʦʩʭʦʚʠʱ ʟʽ ʟʥʘʯʥʠʤ ʟʘʪʦʧʣʝʥʥʷʤ 

ʪʝʨʠʪʦʨʽʡ, ʪʦʤʫ ʽʥʢʦʣʠ ʧʦʤʠʣʢʦʚʦ ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʚʦʥʠ ʥʝ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʥʘ-

ʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʚʝʣʠʢʠʭ ɻɽʉ. 

ʉʫʯʘʩʥʽ ʄɻɽʉ ʜʦʩʠʪʴ ʧʨʦʩʪʽ ʚ ʢʦʥʩʪʨʫʢʮʽʾ, ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʘʚʪʦʤʘʪʠ-

ʟʘʮʽʾ, ʥʝ ʚʠʤʘʛʘʶʪʴ ʦʙʦʚôʷʟʢʦʚʦʾ ʧʨʠʩʫʪʥʦʩʪʽ ʣʶʜʠʥʠ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ. ɺʠʨʦ-

ʙʣʶʚʘʥʠʡ ʥʘ ʄɻɽʉ ʝʣʝʢʪʨʠʯʥʠʡ ʩʪʨʫʤ ʚʽʜʧʦʚʽʜʘʻ ʩʪʘʥʜʘʨʪʥʠʤ ʚʠʤʦʛʘʤ ʦɦ-

ʜʦ ʯʘʩʪʦʪʠ ʡ ʥʘʧʨʫʛʠ. ʄɻɽʉ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʷʢ ʚ ʘʚʪʦʥʦʤʥʦʤʫ ʨʝʞʠʤʽ, 

ʪʦʙʪʦ ʧʦʟʘ ʆɽʉ, ʪʘʢ ʽ ʚ ʩʢʣʘʜʽ ʆɽʉ. ʇʨʠ ʮʴʦʤʫ ʧʦʚʥʠʡ ʨʝʩʫʨʩ ʨʦʙʦʪʠ ʄɻɽʉ 

ʩʷʛʘʻ 40 ʽ ʙʽʣʴʰʝ ʨʦʢʽʚ ʧʨʠ ʥʝʟʥʘʯʥʠʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʟʘʪʨʘʪʘʭ.  

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʚ ʮʽʡ ʩʪʘʪʪʽ ʻ ʄɻɽʉ ʥʘ ʤʘʣʠʭ ʽ ʩʝʨʝʜʥʽʭ ʨʽʢʘʭ, ʷʢʽ 

ʧʽʜʣʷʛʘʶʪʴ ʧʦʚʥʦʤʫ ʘʙʦ ʯʘʩʪʢʦʚʦʤʫ ʚʽʜʥʦʚʣʝʥʥʶ (ʢʘʧʽʪʘʣʴʥʦʤʫ ʨʝʤʦʥʪʫ, 

ʨʝʢʦʥʩʪʨʫʢʮʽʾ, ʤʦʜʝʨʥʽʟʘʮʽʾ), ʫ ʩʢʣʘʜʽ ʽʩʥʫʶʯʠʭ ʥʘʧʽʨʥʠʭ ʛʽʜʨʦʩʧʦʨʫʜ, ʷʢʽ,  

ʫ ʩʚʦʶ ʯʝʨʛʫ, ʪʘʢʦʞ ʤʦʞʫʪʴ ʧʽʜʣʷʛʘʪʠ ʚʽʜʥʦʚʣʝʥʥʶ ʽ ʨʝʢʦʥʩʪʨʫʢʮʽʾ. 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʻ ʧʝʨʩʧʝʢʪʠʚʠ ʚʽʜʥʦʚʣʝʥʥʷ ʄɻɽʉ ʚ ʋʢʨʘʾʥʽ  

ʚ ʢʦʥʪʝʢʩʪʽ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʛʦ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʻ ʘʥʘʣʽʟ ʧʨʦʙʣʝʤ ʪʘ ʧʝʨʩʧʝʢʪʠʚ ʚʽʜʥʦʚʣʝʥʥʷ ʤʘʣʦʾ 

ʛʽʜʨʦʝʥʝʨʛʝʪʠʢʠ ʚ ʋʢʨʘʾʥʽ ʚ ʢʦʥʪʝʢʩʪʽ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʛʦ ʧʨʠʨʦʜʦʢʦʨʠʩ-

ʪʫʚʘʥʥʷ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʢʦʥʢʨʝʪʥʠʭ ʧʨʠʢʣʘʜʽʚ ʨʦʟʨʦʙʢʠ ʧʨʦʝʢʪʽʚ ʚʽʜʥʦʚʣʝʥʥʷ 

ʄɻɽʉ, ʱʦ ʪʨʠʚʘʣʠʡ ʯʘʩ ʥʝ ʝʢʩʧʣʫʘʪʫʚʘʣʠʩʷ. 



~ 7 ~ 

 

 ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʪʘ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ, ˉ 2 (18), 2015 

 

ɽʢʦʥʦʤʽʯʥʽ ʪʘ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ ʚʽʜʥʦʚʣʝʥʥʷ ʄɻɽʉ. 
ʆʩʦʙʣʠʚʽʩʪʶ ʤʘʣʦʾ ʛʽʜʨʦʝʥʝʨʛʝʪʠʢʠ ʻ ʥʠʟʴʢʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢ-

ʪʨʦʝʥʝʨʛʽʾ, ʱʦ ʟʥʘʯʥʦ ʟʤʝʥʫhʻ ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʄɻɽʉ. ʊʦʤʫ ʚʽʜʥʦʚʣʝʥ-

ʥʷ ʤʘʣʦʾ ʛʽʜʨʦʝʥʝʨʛʝʪʠʢʠ ʚ ʋʢʨʘʾʥʽ ʨʦʟʧʦʯʘʣʦʩʴ ʣʠʰʝ ʥʘ ʧʦʯʘʪʢʫ 2000-ʭ ʨʨ., 

ʧʽʩʣʷ ʧʨʠʡʥʷʪʪʷ ʚ ʢʨʘʾʥʽ çʟʝʣʝʥʦʛʦè ʪʘʨʠʬʫ [1, 3, 5]. ʎʝ ʜʦʟʚʦʣʠʣʦ ʟʘʙʝʟʧʝʯʠ-

ʪʠ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʛʽʜʨʦʛʝʥʝʨʘʮʽʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʘ ʄɻɽʉ ʪʘ ʟʥʠʟʠʪʠ ʪʝʨʤʽʥʠ 

ʾʭ ʦʢʫʧʥʦʩʪʽ (ʟʦʢʨʝʤʘ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʝʣʠʢʦʶ ʛʽʜʨʦʝʥʝʨʛʝʪʠʢʦʶ), ʱʦ ʟʘʮʽʢʘ-

ʚʠʣʦ ʧʨʠʚʘʪʥʠʭ ʽʥʚʝʩʪʦʨʽʚ. ʆʩʪʘʥʥʽ ʞ, ʷʢ ʥʝʦʜʥʦʨʘʟʦʚʦ ʧʦʢʘʟʫʚʘʣʘ ʧʨʘʢʪʠʢʘ, 

ʚ ʧʦʛʦʥʽ ʟʘ ʧʨʠʙʫʪʢʦʤ, ʤʝʥʰʝ ʚʩʴʦʛʦ ʧʦʯʘʣʠ ʟʚʘʞʘʪʠ ʥʘ ʝʢʦʣʦʛʽʯʥʽ ʪʘ ʩʦʮʽʘ-

ʣʴʥʽ ʥʘʩʣʽʜʢʠ ʩʚʦʾʭ ʨʽʰʝʥʴ. ʇʨʠ ʮʴʦʤʫ, çʧʠʪʦʤʠʡè ʚʧʣʠʚ ʄɻɽʉ ʥʘ ʝʢʦʣʦʛʽʶ 

ʨʫʩʝʣ ʽ ʧʨʠʨʽʯʢʦʚʠʭ ʪʝʨʠʪʦʨʽʡ ʤʘʣʠʭ ʪʘ ʩʝʨʝʜʥʽʭ ʨʽʢ ʚʠʷʚʠʚʩʷ ʮʽʣʢʦʤ ʩʧʽʚʤʽʨ-

ʥʠʤ ʟ çʧʠʪʦʤʠʤè ʚʧʣʠʚʦʤ ʚʝʣʠʢʠʭ ɻɽʉ ʥʘ ʝʢʦʣʦʛʽʶ ʨʫʩʝʣ ʽ ʜʦʣʠʥ ʚʝʣʠʢʠʭ 

ʨʽʢ. ɺ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʩʝʨʡʦʟʥʦ ʧʦʩʪʨʘʞʜʘʣʠ ʽʥʪʝʨʝʩʠ ʤʽʩʮʝʚʠʭ ʩʽʣʴʩʴʢʠʭ 

ʛʨʦʤʘʜ, ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʷʢʠʭ ʧʦʚôʷʟʫʻʪʴʩʷ ʟ ʨʽʢʘʤʠ ʪʘ ʾʭ ʟʘʧʣʘʚʘʤʠ. ʅʘʧʨʠ-

ʢʣʘʜ, ʷʢʱʦ ʧʨʠ ʧʦʪʫʞʥʦʩʪʽ ɻɽʉ ʚ ʢʽʣʴʢʘ ʩʦʪʝʥʴ ʤʝʛʘʚʘʪ ʧʨʷʤʦ ʯʠ ʦʧʦʩʝʨʝʜ-

ʢʦʚʘʥʦ ʟʘʯʽʧʘʣʠʩʷ ʽʥʪʝʨʝʩʠ ʚʽʜ ʜʝʩʷʪʢʽʚ ʜʦ ʩʦʪʝʥʴ ʪʠʩʷʯ ʣʶʜʝʡ, ʪʦ ʧʨʠ ʧʦʪʫ-

ʞʥʦʩʪʽ ʄɻɽʉ ʜʦ ʤʝʛʘʚʘʪʘ ʩʪʨʘʞʜʘʣʠ ʽʥʪʝʨʝʩʠ ʚʽʜ ʩʦʪʥʽ ʜʦ ʪʠʩʷʯʽ ʦʩʽʙ. ʉʣʽʜ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʘʧʣʘʚʠ ʤʘʣʠʭ ʽ ʩʝʨʝʜʥʽʭ ʨʽʢ ʚʠʨʽʟʥʷʶʪʴʩʷ ʦʩʦʙʣʠʚʦʶ ʮʽʥʥʽʩʪʶ 

ï ʷʢ ʚ ʝʢʦʣʦʛʽʯʥʦʤʫ, ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ, ʪʘʢ ʽ ʩʦʮʽʘʣʴ-

ʥʦʤʫ ʘʩʧʝʢʪʘʭ [6]. ʆʩʪʘʥʥʻ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʟʘ ʧʦʪʝʥʮʽʡʥʠʤʠ ʤʦʞʣʠʚʦʩ-

ʪʷʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʧʣʘʚ ʜʣʷ ʚʝʜʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʥʘʡʢʨʘʱʠʤʠ 

ʫʤʦʚʘʤʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʘʤʝ ʟʘʧʣʘʚʠ ʤʘʣʠʭ ʨʽʯʦʢ, ʪʨʠʚʘʣʽʩʪʴ ʧʨʠʨʦʜʥʠʭ 

ʟʘʪʦʧʣʝʥʴ ʽ ʧʽʜʪʦʧʣʝʥʴ ʷʢʠʭ ʧʨʠ ʧʘʚʦʜʢʘʭ ʥʝ ʧʝʨʝʚʠʱʫʻ 7 ʜʥʽʚ. ʇʨʠʨʦʜʥʝ ʟʘ-

ʪʦʧʣʝʥʥʷ ʽ ʧʽʜʪʦʧʣʝʥʥʷ ʟʘʧʣʘʚ ʩʝʨʝʜʥʽʭ ʨʽʯʦʢ ʧʨʠ ʧʘʚʦʜʢʘʭ ʟʘʟʚʠʯʘʡ ʪʨʠʚʘʻ  

7ï15 ʜʥʽʚ, ʘʣʝ ʪʘʢʦʞ ʻ ʩʧʨʠʷʪʣʠʚʠʤ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʟʨʦʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ 

ʪʨʘʚ ʪʘ ʜʝʨʝʚʥʠʭ ʥʘʩʘʜʞʝʥʴ. ɿʘʪʦʧʣʝʥʥʷ ʞ ʟʘʧʣʘʚ ʚʝʣʠʢʠʭ ʨʽʚʥʠʥʥʠʭ ʨʽʯʦʢ 

ʧʨʠ ʧʘʚʦʜʢʘʭ ʤʦʞʝ ʪʨʠʚʘʪʠ ʟʥʘʯʥʦ ʜʦʚʰʝ, ʜʦ 80ï90 ʜʥʽʚ [7], ʱʦ ʩʫʪʪʻʚʦ ʦʙ-

ʤʝʞʫʻ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, ʽ ʚʪʨʘʪʘ ʮʠʭ ʟʝʤʝʣʴ ʥʝ ʪʘʢ 

ʙʦʣʽʩʥʦ ʩʧʨʠʡʤʘʻʪʴʩʷ ʩʽʣʴʩʴʢʠʤ ʥʘʩʝʣʝʥʥʷʤ.  

ʇʝʨʩʧʝʢʪʠʚʠ ʪʘ ʧʨʦʙʣʝʤʠ ʚʽʜʥʦʚʣʝʥʥʷ ʄɻɽʉ ʫ ʩʢʣʘʜʽ ʽʩʥʫʶʯʠʭ ʛʽʜ-

ʨʦʩʧʦʨʫʜ. ɹʽʣʴʰʽʩʪʴ ʟ ʄɻɽʉ ʚ ʋʢʨʘʾʥʽ, ʦʩʦʙʣʠʚʦ ʥʝʜʽʶʯʠʭ, ʪʨʠʚʘʣʠʡ ʯʘʩ  

(ʜʦ 30 ʽ ʙʽʣʴʰʝ ʨʦʢʽʚ) ʟʥʘʭʦʜʠʣʠʩʷ ʫ ʚʢʨʘʡ ʟʘʥʝʜʙʘʥʦʤʫ ʩʪʘʥʽ. ɹʫʜʽʚʣʽ ʄɻɽʉ 

ʪʘ ʥʘʧʽʨʥʽ ʛʽʜʨʦʩʧʦʨʫʜʠ ʟʘ ʮʝʡ ʯʘʩ ʟʘʟʥʘʣʠ ʟʥʘʯʥʠʭ ʧʦʰʢʦʜʞʝʥʴ ʽ ʨʫʡʥʫʚʘʥʴ, 

ʜʘʚʥʦ ʧʦʪʨʝʙʫʚʘʣʠ ʢʘʧʽʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ ʘʙʦ ʨʝʢʦʥʩʪʨʫʢʮʽʾ (ʨʠʩ. 1, 2). ʆʙʣʘʜ-

ʥʘʥʥʷ (ʤʝʭʘʥʽʯʥʝ, ʝʥʝʨʛʝʪʠʯʥʝ) ʙʫʣʦ ʨʦʟʫʢʦʤʧʣʝʢʪʦʚʘʥʦ ʘʙʦ ʧʦʚʥʽʩʪʶ ʜʝʤʦ-

ʥʪʦʚʘʥʦ, ʘʙʦ ʚʠʯʝʨʧʘʣʦ ʩʚʽʡ ʨʝʩʫʨʩ ʽ ʧʦʪʨʝʙʫʻ ʟʘʤʽʥʠ ʡ ʦʥʦʚʣʝʥʥʷ. 

ɺ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʧʨʠ ʚʠʚʦʜʽ ʄɻɽʉ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʘʭʦʜʠ ʟ ʥʘʣʝʞʥʦ ʾ

ʢʦʥʩʝʨʚʘʮʽʾ ʘʙʦ ʣʽʢʚʽʜʘʮʽʾ ʛʽʜʨʦʩʧʦʨʫʜ ʪʘ ʚʠʨʦʙʥʠʯʠʭ ʙʫʜʽʚʝʣʴ ʚʠʢʦʥʘʥʽ ʥʝ 

ʙʫʣʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʽʜʙʫʣʦʩʷ ʟʥʘʯʥʝ ʨʫʡʥʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ ʛʽʜʨʦʩʧʦʨʫʜ, ʤʝ-

ʭʘʥʽʯʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ ʪʘ ʢʦʥʩʪʨʫʢʮʽʡ ʚʠʨʦʙʥʠʯʠʭ ʙʫʜʽʚʝʣʴ (ʜʠʚ. ʨʠʩ. 1, 2). 

ʅʘ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʛʽʜʨʦʩʧʦʨʫʜ ʄɻɽʉ, ʱʦ ʚʽʜʥʦʚʣʶʶʪʴʩʷ, ʚ ʧʦʰʢʦ-

ʜʞʝʥʦʤʫ ʩʪʘʥʽ ʟʥʘʭʦʜʷʪʴʩʷ ʬʣʶʪʙʝʪʠ ʙʝʪʦʥʥʠʭ ʚʦʜʦʟʣʠʚʥʠʭ ʛʨʝʙʝʣʴ, ʙʝʪʦʥʥʽ 

ʧʦʚʝʨʭʥʽ ʙʠʢʽʚ, ʚʦʜʦʧʨʠʡʤʘʯʽʚ, ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʟʙʽʨʥʽ ʽ ʤʦʥʦʣʽʪʥʽ ʧʣʠʪʠ ʧʝʨʝ-

ʢʨʠʪʪʷ ʙʫʜʽʚʝʣʴ ʄɻɽʉ, ʟʘʭʠʩʥʽ ʧʣʠʪʠ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʪʘ ʩʪʨʫʤʝʥʝ-

ʥʘʧʨʷʤʥʠʭ ʜʘʤʙ, ʢʨʽʧʣʝʥʥʷ ʫʢʦʩʽʚ ʟʝʤʣʷʥʠʭ ʛʽʜʨʦʩʧʦʨʫʜ, ʜʨʝʥʘʞʥʽ ʧʨʠʩʪʨʦʾ 

ʪʦʱʦ. ɯʩʥʫʻ ʟʘʛʨʦʟʘ ʧʦʜʘʣʴʰʦʛʦ ʨʫʡʥʫʚʘʥʥʷ ʙʫʜʽʚʝʣʴ, ʛʽʜʨʦʩʧʦʨʫʜ, ʤʝʭʘʥʽʯ-

ʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʾʭ ʧʘʜʽʥʥʷ, ʟʘʭʘʨʘʱʝʥʥʷ ʨʫʩʣʘ ʨʽʢʠ ʟ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʠʤʠ 

ʥʘʩʣʽʜʢʘʤʠ. ɼʽʣʷʥʢʠ ʢʦʣʠʰʥʽʭ ʚʦʜʦʩʭʦʚʠʱ ʪʘ ʙʝʨʝʛʠ ʨʽʢ ʥʠʞʯʝ ʛʽʜʨʦʩʧʦʨʫʜ 

ʚʢʨʠʣʠʩʴ ʛʫʩʪʠʤʠ ʟʘʨʦʩʪʷʤʠ ʢʫʱʽʚ ʚʝʨʙʦʣʦʟʫ ʽ ʜʝʨʝʚʘʤʠ (ʨʠʩ. 2), ʱʦ ʚʢʨʘʡ 
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ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʭʦʜʞʝʥʥʷ ʧʘʚʦʜʢʽʚ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ 

ʰʚʠʜʢʦʩʪʽ ʪʝʯʽʾ ʽ ʜʦʜʘʪʢʦʚʦʛʦ ʧʽʜʡʦʤʫ ʨʽʚʥʽʚ ʚʦʜʠ ʚ ʜʦʣʠʥʽ ʨʽʢʠ. ʅʘʧʽʚʟʨʫʡ-

ʥʦʚʘʥʠʡ, ʟʘʥʝʜʙʘʥʠʡ ʩʪʘʥ ʥʘʧʽʨʥʠʭ ʛʽʜʨʦʩʧʦʨʫʜ ʜʘʚʥʦ ʚʞʝ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʷʢ 

ʪʘʢʠʡ, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʛʦ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥ-

ʥʷ, ʚʠʤʦʛʘʤ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ, ʙʝʟʧʝʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ, ʩʘʥʽʪʘʨʽʾ ʪʦʱʦ, ʥʘ ʱʦ 

ʚʘʨʪʦ ʙʫʣʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʤ ʦʨʛʘʥʘʤ ʪʘ ʦʨʛʘʥʘʤ ʜʝʨʞʘʚʥʦʾ 

ʚʣʘʜʠ ʪʘ ʟʨʝʰʪʦʶ ʧʨʠʡʥʷʪʠ ʨʽʰʝʥʥʷ ʘʙʦ ʧʨʦ ʧʦʚʥʫ ʣʽʢʚʽʜʘʮʽʶ ʥʘʧʽʚʟʨʫʡʥʦ-

ʚʘʥʠʭ ʛʽʜʨʦʩʧʦʨʫʜ, ʘʙʦ ʧʨʦ ʾʭ ʢʘʧʽʪʘʣʴʥʠʡ ʨʝʤʦʥʪ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʟ ʚʽʜʥʦʚʣʝʥ-

ʥʷʤ ʨʦʙʦʪʠ ʄɻɽʉ. 

 

ʘ) ʙ) ʚ) 

 
 

ʈʠʩ. 1 ï ʇʨʠʢʣʘʜʠ ʄɻɽʉ, ʱʦ ʚʽʜʥʦʚʣʶʶʪʴʩʷ:  

ʘ) ʏʠʞʽʚʩʴʢʘ (ʨ. ʉʣʫʯ, ɾʠʪʦʤʠʨʩʴʢʘ ʦʙʣ.); ʙ) ɹʽʣʴʯʝ-ɿʦʣʦʪʝʮʴʢʘ (ʨ. ʉʝʨʝʪ,  

ʊʝʨʥʦʧʽʣʴʩʴʢʘ ʦʙʣ.); ʚ) ɺʝʣʠʢʦ-ʉʦʨʦʯʠʥʩʴʢʘ (ʨ. ʇʩʝʣ, ʇʦʣʪʘʚʩʴʢʘ ʦʙʣ.)  

 

ʘ) ʙ) ʚ) 

 
 

ʈʠʩ. 2 ï ʉʪʘʥ ʛʽʜʨʦʩʧʦʨʫʜ ʅʦʚʦʰʠʮʴʢʦʾ ʄɻɽʉ (ʨ. ɹʠʩʪʨʠʮʷ ʊʠʩʤʝʥʠʮʴʢʘ,  

ʃʴʚʽʚʩʴʢʘ ʦʙʣ.) ʜʦ ʚʽʜʥʦʚʣʝʥʥʷ: ʘ) ʚʠʜ ʥʘ ʛʨʝʙʣʶ ʟ ʥʠʞʥʴʦʛʦ ʙôʻʬʘ;  

ʙ) ʩʪʘʥ ʨʫʩʣʘ ʨʽʢʠ ʫ ʚʝʨʭʥʴʦʤʫ ʙôʻʬʽ; ʚ) ʩʪʘʥ ʙʫʜʽʚʣʽ ʄɻɽʉ 

 

ʃʽʢʚʽʜʘʮʽʡʥʽ ʨʦʙʦʪʠ, ʟʚʘʞʘʶʯʠ ʥʘ ʥʘʷʚʥʽʩʪʴ ʫ ʩʢʣʘʜʽ ʄɻɽʉ ʙʝʪʦʥʥʠʭ ʛʽ-

ʜʨʦʩʧʦʨʫʜ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʧʦʨʦʞʥʝʥʥʷ ʚʦʜʦʩʭʦʚʠʱ ʪʦʱʦ, ʪʘʢʦʞ ʤʦʞʫʪʴ ʥʝʩʪʠ 

ʟʘʛʨʦʟʫ ʜʣʷ ʥʘʩʝʣʝʥʥʷ ʽ ʜʦʚʢʽʣʣʷ, ʽʥʢʦʣʠ ʥʝ ʤʝʥʰʫ, ʘ ʙʽʣʴʰʫ, ʥʽʞ ʙʫʜʽʚʝʣʴʥʽ, 

ʤʦʥʪʘʞʥʽ ʪʘ ʩʘʥʽʪʘʨʥʽ ʨʦʙʦʪʠ ʟ ʚʽʜʥʦʚʣʝʥʥʷ ʄɻɽʉ. ʇʨʠ ʮʴʦʤʫ, ʥʘʧʨʠʢʣʘʜ, 

ʟʘʭʦʜʠ ʟʽ ʟʚʝʜʝʥʥʷ ʚʝʨʙʦʣʦʟʫ ʪʘ ʟʘʨʦʩʪʝʡ ʢʫʱʽʚ ʽ ʣʽʩʫ ʥʘ ʜʽʣʷʥʢʘʭ ʚʝʨʭʥʴʦʛʦ  

ʽ ʥʠʞʥʴʦʛʦ ʙôʻʬʽʚ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʧʦʟʠʪʠʚʥʠʡ ʬʘʢʪʦʨ ʟ ʪʦʯʢʠ ʟʦʨʫ  
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ʟʤʝʥʰʝʥʥʷ ʧʦʚʝʥʝʚʦʾ ʥʝʙʝʟʧʝʢʠ ʥʘʚʽʪʴ ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʨʝʛʫʣʷʪʠʚʥʦʾ ʨʦʣʽ  

ʚʦʜʦʩʭʦʚʠʱʘ. ʂʨʽʤ ʪʦʛʦ, ʮʽ ʨʦʙʦʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʦʚʝʜʝʥʽ ʟʘ ʫʯʘʩʪʽ ʤʽʩʮʝʚʦʛʦ 

ʥʘʩʝʣʝʥʥʷ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʽʜʥʦʚʣʝʥʥʷ ʄɻɽʉ, ʦʩʦʙʣʠʚʦ ʫ ʩʢʣʘʜʽ ʽʩʥʫʶʯʠʭ ʥʘʧʽʨʥʠʭ 

ʛʽʜʨʦʩʧʦʨʫʜ, ʱʦ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʚ ʽʥʪʝʨʝʩʘʭ ʽʥʰʠʭ ʛʘʣʫʟʝʡ ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦ-

ʜʘʨʩʪʚʘ, ʤʦʞʝ ʧʦʩʧʨʠʷʪʠ ʧʽʜʚʠʱʝʥʥʶ ʥʘʜʽʡʥʦʩʪʽ ʽ ʙʝʟʧʝʢʠ ʮʠʭ ʛʽʜʨʦʩʧʦʨʫʜ. 

ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ çʟʝʣʝʥʠʡè ʪʘʨʠʬ ʜʣʷ ʤʘʣʦʾ ʛʽʜʨʦʝʥʝʨʛʝʪʠʢʠ ʤʦʞʝ ʙʫʪʠ ʮʽʣ-

ʢʦʤ ʚʠʧʨʘʚʜʘʥʠʤ ʡ ʩʧʨʠʡʤʘʪʠʩʷ ʷʢ ʢʦʤʧʝʥʩʘʮʽʷ ʧʨʠʚʘʪʥʠʤ ʽʥʚʝʩʪʦʨʘʤ ʪʘ 

ʚʣʘʩʥʠʢʘʤ ʟʘ ʧʨʠʚʝʜʝʥʥʷ ʽʩʥʫʶʯʠʭ ʛʽʜʨʦʩʧʦʨʫʜ ʚ ʥʘʣʝʞʥʠʡ ʩʪʘʥ. 

ʆʜʥʘʢ ʧʨʠ ʚʽʜʥʦʚʣʝʥʥʽ ʄɻɽʉ ʫ ʩʢʣʘʜʽ ʽʩʥʫʶʯʠʭ ʥʘʧʽʨʥʠʭ ʛʽʜʨʦʩʧʦʨʫʜ ʥʝ 

ʟʘʚʞʜʠ ʤʦʞʥʘ ʫʥʠʢʥʫʪʠ ʽ ʨʷʜʫ ʧʨʦʙʣʝʤ, ʧʦʚôʷʟʘʥʠʭ ʟ ʚʧʣʠʚʦʤ ʮʠʭ ʦʙôʻʢʪʽʚ 

ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. 

ʆʜʥʽʻʶ ʟ ʧʝʨʰʦʯʝʨʛʦʚʠʭ ʟʘʜʘʯ, ʷʢʫ ʜʦʚʦʜʠʪʴʩʷ ʚʠʨʽʰʫʚʘʪʠ ʧʨʠʚʘʪʥʠʤ 

ʽʥʚʝʩʪʦʨʘʤ ʪʘ ʚʣʘʩʥʠʢʘʤ ʧʨʠ ʚʽʜʥʦʚʣʝʥʥʽ ʄɻɽʉ, ʻ ʧʨʦʙʣʝʤʘ ʾʭ ʤʦʜʝʨʥʽʟʘʮʽʾ. 

ʇʨʠ ʮʴʦʤʫ ʧʨʘʢʪʠʢʘ ʚʽʜʥʦʚʣʝʥʥʷ ʡ ʤʦʜʝʨʥʽʟʘʮʽʾ ʄɻɽʉ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʽʥʢʦ-

ʣʠ ʚʢʨʘʡ ʟʘʧʫʱʝʥʠʡ ʩʪʘʥ ʥʘʧʽʨʥʠʭ ʛʽʜʨʦʩʧʦʨʫʜ, ʧʦʢʘʟʫʻ, ʱʦ ʟ ʫʩʽʭ ʩʪʘʪʝʡ  

ʚʠʪʨʘʪ ʢʨʠʪʠʯʥʦʶ ʜʣʷ ʧʨʠʚʘʪʥʦʛʦ ʢʘʧʽʪʘʣʫ ʜʦʩʠʪʴ ʯʘʩʪʦ ʚʠʷʚʣʷʻʪʴʩʷ ʜʦʣʷ 

ʟʘʪʨʘʪ ʥʘ ʧʨʠʜʙʘʥʥʷ ʩʫʯʘʩʥʦʛʦ, ʜʦʩʠʪʴ ʚʘʨʪʽʩʥʦʛʦ ʛʽʜʨʦʝʥʝʨʛʝʪʠʯʥʦʛʦ ʦʙʣʘʜ-

ʥʘʥʥʷ ʄɻɽʉ, ʷʢʘ ʤʦʞʝ ʩʢʣʘʜʘʪʠ ʜʦ 45% ʽ ʙʽʣʴʰʝ ʚʽʜ ʫʩʽʭ ʚʠʪʨʘʪ [8]. ʎʶ ʟʘ-

ʜʘʯʫ, ʧʦʨʷʜ ʟ ʦʪʨʠʤʘʥʥʷʤ çʟʝʣʝʥʦʛʦè ʪʘʨʠʬʫ, ʥʘʤʘʛʘʶʪʴʩʷ ʚʠʨʽʰʫʚʘʪʠ ʰʣʷ-

ʭʦʤ ʟʙʽʣʴʰʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʛʽʜʨʦʘʛʨʝʛʘʪʽʚ. ɿʚʠʯʘʡʥʦ, ʱʦ ʦʙʠʜʚʘ 

ʮʽ ʩʧʦʩʦʙʠ ʧʨʠʚʘʪʥʽ ʽʥʚʝʩʪʦʨʠ ʽ ʚʣʘʩʥʠʢʠ ʥʘʤʘʛʘʶʪʴʩʷ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʦʜʥʦʯʘ-

ʩʥʦ. ʆʜʥʘʢ ʥʘ ʤʘʣʠʭ ʽ ʩʝʨʝʜʥʽʭ ʨʽʢʘʭ ʟʙʽʣʴʰʝʥʥʷ ʦʜʠʥʠʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʛʽʜʨʦ-

ʘʛʨʝʛʘʪʽʚ ʻ ʤʦʞʣʠʚʠʤ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʘʙʦ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʥʘʧʦʨʫ, 

ʘʙʦ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʾʭ ʢʽʣʴʢʦʩʪʽ. ʊʘʢʽ ʨʽʰʝʥʥʷ ʘʢʪʫʘʣʽʟʫʶʪʴ ʨʦʟʰʠʨʝʥ-

ʥʷ ʚʧʣʠʚʫ ʄɻɽʉ ʥʘ ʨʽʢʫ ʽ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʩʠʪʫʘʮʽʻʶ, 

ʱʦ ʩʢʣʘʜʘʣʘʩʷ ʜʦ ʾʾ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʽ ʤʦʜʝʨʥʽʟʘʮʽʾ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʥʝʤʠʥʫʯʝ 

ʚʠʥʠʢʘʶʪʴ ʢʦʥʬʣʽʢʪʠ ʽʟ ʤʽʩʮʝʚʠʤ ʥʘʩʝʣʝʥʥʷʤ, ʛʨʦʤʘʜʩʴʢʠʤʠ ʪʘ ʧʨʠʨʦʜʦʦʭʦ-

ʨʦʥʥʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ çʟʝʣʝʥʠʡè ʪʘʨʠʬ ʩʪʘʻ çʯʝʨʚʦʥʠʤè 

ʜʣʷ ʥʘʩʝʣʝʥʥʷ ʽ ʜʦʚʢʽʣʣʷ. ʉʫʩʧʽʣʴʩʪʚʦʤ ʦʧʣʘʯʫʻʪʴʩʷ ʜʽʷ, ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʥʘʥʝ-

ʩʝʥʥʷ ʰʢʦʜʠ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʫ ʽ ʽʥʪʝʨʝʩʘʤ ʤʽʩʮʝʚʠʭ ʛʨʦʤʘʜ.  

ʇʨʦʚʝʜʝʥʽ ʥʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ 

(ʆɺʅʉ) ʥʘ ʧʨʠʢʣʘʜʘʭ ʆɺʅʉ ʧʨʦʝʢʪʽʚ ʚʽʜʥʦʚʣʝʥʥʷ ʅʦʚʦʰʠʮʴʢʦʾ, ʏʠʞʽʚʩʴʢʦʾ, 

ɹʽʣʴʯʝ-ɿʦʣʦʪʝʮʴʢʦʾ, ɺʝʣʠʢʦ-ʉʦʨʦʯʠʥʩʴʢʦʾ ʄɻɽʉ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʣʠʰʝ ʧʨʠ 

ʟʙʝʨʝʞʝʥʥʽ ʦʩʥʦʚʥʠʭ ʪʝʭʥʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʽʶʯʠʭ ʥʘʧʽʨʥʠʭ ʛʽʜʨʦʩʧʦʨʫʜ  

(ʚ ʧʝʨʰʫ ʯʝʨʛʫ ï ʨʝʞʠʤʫ ʨʽʚʥʽʚ ʚʦʜʠ ʚ ʙôʻʬʘʭ) ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʤʽʥʽʤʽʟʘʮʽʷ ʜʦ-

ʜʘʪʢʦʚʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʙʦʪʠ ʄɻɽʉ ʥʘ ʨʽʢʫ ʪʘ ʥʘʚʢʦ-

ʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ʇʨʠ ʮʴʦʤʫ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʧʣʠʚʫ ʄɻɽʉ ʥʘ ʥʘʨʦʜʥʦʛʦʩʧʦʜʘʨʩʴʢʫ ʩʢʣʘʜʦʚʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʪʘ ʩʦʮʽʫʤʠ ʧʨʠ ʾʾ ʧʦʜʘʣʴʰʽʡ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʘʻ ʪʘʢʦʞ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʥʮʠʧʫ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʨʽʢʠ ʪʘ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʧʨʠ-

ʨʽʯʢʦʚʠʭ ʪʝʨʠʪʦʨʽʡ, ʧʦʨʷʜ ʟ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʣʷ ʮʽʣʝʡ ʛʽʜʨʦʝʥʝʨʛʝʪʠʢʠ,  

ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʨʝʢʨʝʘʮʽʾ, ʪʫʨʠʟʤʫ, ʨʠʙʦʨʦʟʚʝʜʝʥʥʷ, ʟʚʦʣʦ-

ʞʝʥʥʷ ʤʝʣʽʦʨʦʚʘʥʠʭ ʟʝʤʝʣʴ, ʨʝʛʫʣʶʚʘʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ, ʙʦʨʦʪʴʙʠ ʟ ʧʘʚʦ-

ʜʢʘʤʠ ʪʦʱʦ [9].  

ʂʦʤʧʣʝʢʩʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ 

ʫʤʦʚ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʧʨʠ ʛʽʜʨʦʪʝʭʥʽʯʥʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ  

ʽ ʦʙʦʚôʷʟʢʦʚʦʶ ʚʠʤʦʛʦʶ ʯʠʥʥʠʭ ɼɹʅ ɺ.2.4-3:2010 [10]. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʥʘʚʽʪʴ 

ʧʨʠ ʚʽʜʥʦʚʣʝʥʥʽ ʄɻɽʉ ʫ ʩʢʣʘʜʽ ʜʽʶʯʠʭ ʛʽʜʨʦʩʧʦʨʫʜ, ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ  



~ 10 ~ 
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ʧʨʦʙʣʝʤʠ ʫʟʛʦʜʞʝʥʥʷ ʽʥʪʝʨʝʩʽʚ ʧʨʠʚʘʪʥʦʛʦ ʢʘʧʽʪʘʣʫ ʚ ʛʽʜʨʦʝʥʝʨʛʝʪʠʮʽ ʪʘ ʮʽʣ-

ʢʦʤ ʟʘʢʦʥʥʠʭ ʽ ʩʧʨʘʚʝʜʣʠʚʠʭ ʽʥʪʝʨʝʩʽʚ ʽʥʰʠʭ ʫʯʘʩʥʠʢʽʚ ʚʦʜʦʛʦʩʧʦʜʘʨʯʦʛʦ 

ʢʦʤʧʣʝʢʩʫ (ɺɻʂ), ʱʦ ʚʞʝ ʩʬʦʨʤʫʚʘʚʩʷ ʘʙʦ ʬʦʨʤʫʚʘʪʠʤʝʪʴʩʷ ʚ ʧʝʨʩʧʝʢʪʠʚʽ. 

ʇʨʠ ʮʴʦʤʫ ʚʘʞʣʠʚʠʤʠ ʫʯʘʩʥʠʢʘʤʠ ɺɻʂ, ʢʦʣʠ ʤʦʚʘ ʡʜʝ ʧʨʦ ʤʘʣʽ ʽ ʩʝʨʝʜʥʽ  

ʨʽʢʠ, ʙʝʟʧʝʨʝʯʥʦ, ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʽ ʦʙôʻʢʪʠ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ ʬʦʥʜʫ. 

ʍʦʯʘ ʚʠʤʦʛʠ ɼɹʅ ɺ.2.4-3:2010 [10] ʚ ʧʦʚʥʽʡ ʤʽʨʽ ʧʦʰʠʨʶʶʪʴʩʷ ʽ ʥʘ ʛʽʜ-

ʨʦʩʧʦʨʫʜʠ ʄɻɽʉ, ʚʦʥʠ ʥʝʨʽʜʢʦ ʧʦʨʫʰʫʶʪʴʩʷ ʘʙʦ ʽʛʥʦʨʫʶʪʴʩʷ, ʩʚʽʜʦʤʦ ʯʠ 

ʥʝʩʚʽʜʦʤʦ, ʚʣʘʩʥʠʢʘʤʠ, ʧʨʦʝʢʪʥʠʤʠ ʽ ʙʫʜʽʚʝʣʴʥʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ, ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʽ ʜʝʨʞʘʚʥʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ, ʱʦ ʟʘʡʤʘʶʪʴʩʷ ʝʢʩʧʝʨʪʠʟʦʶ ʧʣʘʥʽʚ ʽ ʧʨʦ-

ʝʢʪʽʚ ʚ ʤʘʣʽʡ ʛʽʜʨʦʝʥʝʨʛʝʪʠʮʽ. ʎʝ ʩʪʦʩʫʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʜʦʪʨʠʤʘʥʥʷ ʚʠʤʦʛ ʱʦ-

ʜʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʘ ʡ ʚʠʤʦʛ ʱʦʜʦ ʧʨʦʚʝʜʝʥʥʷ 

ʥʘʫʢʦʚʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʨʽʰʝʥʴ, ʦʮʽʥʢʠ ʽ ʧʨʦʛʥʦʟʫ ʥʘʩʣʽʜʢʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʄɻɽʉ ï ʷʢ ʥʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʨʽʢ, ʪʘʢ ʽ ʟ ʪʦʯʢʠ ʟʦʨʫ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʨʽ-

ʯʢʦʚʠʭ ʙʘʩʝʡʥʽʚ ʤʘʣʠʭ ʽ ʩʝʨʝʜʥʽʭ ʨʽʢ, ʜʝ ʚʞʝ ʧʨʦʚʦʜʠʣʦʩʷ ʘʙʦ ʚʝʜʝʪʴʩʷ ʛʽʜʨʦ-

ʪʝʭʥʽʯʥʝ ʙʫʜʽʚʥʠʮʪʚʦ. ʄʘʣʘ ʛʽʜʨʦʝʥʝʨʛʝʪʠʢʘ ï ʤʘʣʘ ʪʽʣʴʢʠ ʟʘ ʧʦʪʫʞʥʦʩʪʷʤʠ 

ʛʽʜʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʫʩʪʘʥʦʚʦʢ. ʐʢʦʜʘ ʜʦʚʢʽʣʣʶ ʚʽʜ ʙʫʜʽʚʥʠʮʪʚʘ ʄɻɽʉ ʤʦʞʝ 

ʙʫʪʠ ʟʥʘʯʥʦʶ, ʢʦʣʠ ʤʦʚʘ ʡʜʝ ʧʨʦ ʟʙʝʨʝʞʝʥʥʷ ʙʽʦ- ʪʘ ʝʢʦʨʽʟʥʦʤʘʥʽʪʪʷ, ʦʭʦʨʦ-

ʥʫ ʤʘʣʠʭ ʽ ʩʝʨʝʜʥʽʭ ʨʽʢ, ʩʪʘʥ ʾʭ ʧʨʠʨʽʯʢʦʚʠʭ ʪʝʨʠʪʦʨʽʡ, ʽʥʪʝʨʝʩʠ ʤʽʩʮʝʚʠʭ 

ʛʨʦʤʘʜ.  

ɺʠʩʥʦʚʢʠ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʾ. ʋʢʨʘʾʥʘ ʚʦʣʦʜʽʻ ʧʦʪʝʥʮʽʘʣʦʤ ʚʽʜʥʦʚʣʶʚʘʥʦʾ 

ʝʥʝʨʛʝʪʠʢʠ, ʟʦʢʨʝʤʘ ʤʘʣʦʾ ʛʽʜʨʦʝʥʝʨʛʝʪʠʢʠ, ʽ ʧʦʪʨʝʙʫʻ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ 

ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʽʜʥʦʚʣʶʚʘʥʽ ʝʥʝʨʛʦʨʝʩʫʨ-

ʩʠ, ʟʦʢʨʝʤʘ ʛʽʜʨʦʨʝʩʫʨʩʠ, ʦʜʥʘʢ ʨʦʟʚʠʪʦʢ ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʝ ʤʘʻ ʚʽʜʙʫʚʘʪʠʩʷ 

ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʤʘʣʠʭ ʽ ʩʝʨʝʜʥʽʭ ʨʽʢ, ʧʨʠʨʽʯ-

ʢʦʚʠʭ ʪʝʨʠʪʦʨʽʡ ʪʘ ʥʘ ʰʢʦʜʫ ʽʥʪʝʨʝʩʘʤ ʤʽʩʮʝʚʦʛʦ ʥʘʩʝʣʝʥʥʷ. 

ʇʨʠʚʘʪʥʠʡ ʢʘʧʽʪʘʣ ʤʘʻ ʧʨʘʚʦ ʟʜʽʡʩʥʶʚʘʪʠ ʚʠʛʽʜʥʽ ʽʥʚʝʩʪʠʮʽʾ ʚ ʤʘʣʫ ʛʽʜ-

ʨʦʝʥʝʨʛʝʪʠʢʫ, ʦʜʥʘʢ ʤʘʣʘ ʛʽʜʨʦʝʥʝʨʛʝʪʠʢʘ ʥʝ ʤʦʞʝ ʨʦʟʚʠʚʘʪʠʩʷ ʣʠʰʝ ʚ ʽʥʪʝ-

ʨʝʩʘʭ ʧʨʠʚʘʪʥʦʛʦ ʢʘʧʽʪʘʣʫ. ʇʨʠʚʘʪʥʠʡ ʽʥʚʝʩʪʦʨ ʤʘʻ ʧʨʘʚʦ ʥʘ çʟʝʣʝʥʠʡè  

ʪʘʨʠʬ, ʷʢ ʥʘ ʧʝʚʥʫ ʢʦʤʧʝʥʩʘʮʽʶ ʟʘʪʨʘʪ, ʧʦʚôʷʟʘʥʠʭ ʟ ʧʨʠʜʙʘʥʥʷʤ ʚʘʨʪʽʩʥʦʛʦ 

ʛʽʜʨʦʝʥʝʨʛʝʪʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʦʱʦ, ʪʽʣʴʢʠ ʫ ʪʠʭ ʚʠʧʘʜʢʘʭ ʚʽʜʥʦʚʣʝʥʥʷ 

ʄɻɽʉ, ʢʦʣʠ ʧʦʨʷʜ ʟ ʧʨʦʚʝʜʝʥʥʷʤ ʨʦʙʽʪ ʟ ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʰʢʦʜʞʝʥʠʭ ʛʽʜʨʦ-

ʩʧʦʨʫʜ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʨʠʥʮʠʧ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, 

ʥʝ ʧʦʨʫʰʫʻʪʴʩʷ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʝ ʟʘʢʦʥʦʜʘʚʩʪʚʦ, ʜʦʪʨʠʤʫʶʪʴʩʷ ʚʠʤʦʛʠ ʝʢʦ-

ʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʛʦ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʽ ʟʥʘʭʦʜʠʪʴʩʷ ʢʦʤʧʨʦʤʽʩ ʟ ʽʥʪʝ-

ʨʝʩʘʤʠ ʤʽʩʮʝʚʦʛʦ ʥʘʩʝʣʝʥʥʷ. 

ʆʩʢʽʣʴʢʠ ʤʘʣʘ ʛʽʜʨʦʝʥʝʨʛʝʪʠʢʘ ʥʝ ʤʦʞʝ ʙʫʪʠ ʨʝʥʪʘʙʝʣʴʥʦʶ ʚ ʫʤʦʚʘʭ ʪʘ-

ʨʠʬʽʚ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ, ʷʢʽ ʯʠʥʥʽ ʫ ʚʝʣʠʢʽʡ ʛʽʜʨʦʝʥʝʨʛʝʪʠʮʽ, ʪʦ ʨʝʢʦʤʝʥʜʫ-

ʻʪʴʩʷ ʥʘʜʽʣʷʪʠ ʧʨʘʚʦʤ ʥʘ çʟʝʣʝʥʠʡè ʪʘʨʠʬ ʣʠʰʝ ʪʠʭ ʧʨʠʚʘʪʥʠʭ ʽʥʚʝʩʪʦʨʽʚ, ʷʢʽ 

ʟʜʽʡʩʥʶʶʪʴ ʚʽʜʥʦʚʣʝʥʥʷ ʄɻɽʉ ʫ ʩʢʣʘʜʽ ʚʞʝ ʜʽʶʯʠʭ ʛʽʜʨʦʩʧʦʨʫʜ ʘʙʦ ʛʽʜʨʦ-

ʩʧʦʨʫʜ, ʣʽʢʚʽʜʘʮʽʷ ʷʢʠʭ ʻ ʥʝʚʠʧʨʘʚʜʘʥʦʶ, ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʦʩʥʦʚʥʠʭ ʾʭ ʪʝʭʥʽʯ-

ʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʅʘ ʄɻɽʉ, ʷʢ ʥʘ ʦʙôʻʢʪʠ ʥʦʚʦʛʦ ʛʽʜʨʦʪʝʭʥʽʯʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ, 

ʦʩʢʽʣʴʢʠ ʪʘʢʝ ʙʫʜʽʚʥʠʮʪʚʦ ʥʝ ʟʜʘʪʥʝ ʢʘʨʜʠʥʘʣʴʥʦ ʚʠʨʽʰʫʚʘʪʠ ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʽ ʧʨʦʙʣʝʤʠ ʪʝʨʠʪʦʨʽʡ  ̔ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʾʭ ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ, çʟʝʣʝʥʠʡè 

ʪʘʨʠʬ ʥʝ ʤʘʻ ʧʦʰʠʨʶʚʘʪʠʩʷ, ʦʩʢʽʣʴʢʠ ʮʝ ʥʝ ʩʧʨʠʷʪʠʤʝ ʚʽʜʥʦʚʣʝʥʥʶ ʽ ʨʦʟʚʠʪ-

ʢʫ ʚʝʣʠʢʦʾ ʛʽʜʨʦʝʥʝʨʛʝʪʠʢʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥ ʁʽʥʰʠʭ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ 

ʝʥʝʨʛʽʾ ʚ ʢʨʘʾʥʽ. 
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ʉ.ɯ. ɸɿɸʈʆɺ, ɺ.ʃ. ʉʀɼʆʈɽʅʂʆ, ʖ.ʇ. ʉɽʈɽɼɸ  

 

ʆʎɯʅʂɸ ʈɸɼɯɸʎɯʁʅʆɻʆ ʈʀɿʀʂʋ 

ʇʈʀ ɻɸʉɯʅʅɯ ʇʆɾɽɾɯ ʋ ʏʆʈʅʆɹʀʃʔʉʔʂɯʁ ɿʆʅɯ 

 
ɸʥʦʪʘʮʽʷ. ʅʘʚʝʜʝʥʦ ʦʮʽʥʢʫ ʨʘʜʽʘʮʽʡʥʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʧʨʘʮʽʚʥʠʢʽʚ ʧʦʞʝʞʥʦ-

ʨʷʪʫʚʘʣʴʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʧʨʠ ʛʘʩʽʥʥʽ ʧʦʞʝʞ ʫ ʏʦʨʥʦʙʠʣʴʩʴʢʽʡ ʟʦʥʽ. ʇʦʢʘʟʘʥʦ, 

ʱʦ ʤʝʞʘ ʨʘʜʽʘʮʽʡʥʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʧʦʞʝʞʥʦʛʦ ʫ ʮʠʭ ʫʤʦʚʘʭ ʤʦʞʝ ʧʝʨʝʚʠʱʫ-

ʚʘʪʠ ʛʨʘʥʠʯʥʠʡ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʨʘʜʽʘʮʽʡʥʠʡ ʨʠʟʠʢ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʏʦʨʥʦʙʠʣʴʩʴʢʘ ʟʦʥʘ, ʧʦʞʝʞʘ, ʨʘʜʽʦʘʢʪʠʚʥʽ ʧʨʦʜʫʢʪʠ ʟʛʦ-

ʨʷʥʥʷ, ʦʧʨʦʤʽʥʝʥʥʷ, ʨʘʜʽʘʮʽʡʥʠʡ ʨʠʟʠʢ. 

 

ɺʩʪʫʧ. ʅʘ ʪʝʨʠʪʦʨʽʶ 30-ʢʽʣʦʤʝʪʨʦʚʦʾ ʟʦʥʠ ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ ɸɽʉ ʚʠʧʘʣʦ  

ʫ ʚʠʛʣʷʜʽ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʘʝʨʦʟʦʣʽʚ ʧʨʠʙʣʠʟʥʦ 5Ŀ10
15

 ɹʢ, ʟ ʥʠʭ 3Ŀ10
13

 ɹʢ ʧʨʠʧʘ-

ʜʘʻ ʥʘ ʪʨʘʥʩʫʨʘʥʦʚʽ ʝʣʝʤʝʥʪʠ (ʊʋɽ). ʅʘʡʙʽʣʴʰʘ ʛʫʩʪʠʥʘ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʫ 

ʩʷʛʘ ̒ʜʣʷ 
137
Cs ʧʦʥʘʜ 8Ŀ10

12
 ɹʢ/ʢʤ

2
, ʜʣʷ 

90
Sr ï 7Ŀ10

12
 ɹʢ/ʢʤ

2
 ʽ ʧʣʫʪʦʥʽʶ ï 

3Ŀ10
10

 ɹʢ/ʢʤ
2
. ɿʘ ʯʘʩ ʧʽʩʣʷ ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ ʢʘʪʘʩʪʨʦʬʠ ʚ 30-ʢʽʣʦʤʝʪʨʦʚʽʡ ʟʦʥʽ 

ʩʪʘʣʦʩʷ ʙʽʣʴʰ 1 200 ʧʦʞʝʞ ʨʽʟʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʟʛʦʨʽʣʦ 3 092 

ʨʽʟʥʠʭ ʙʫʜʦʚ ʽ ʙʣʠʟʴʢʦ 15 000 ʛʘ ʣʽʩʽʚ ʪʘ ʚʝʣʠʢʠʭ ʩʽʣʴʛʦʩʧʫʛʽʜʴ [1]. 

ɺ ʪʘʙʣ. 1 ʥʘʚʝʜʝʥʽ ʜʘʥʽ ʧʨʦ ʨʘʜʽʦʘʢʪʠʚʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʨʽʟʥʠʭ ʦʙ'ʻʢʪʽʚ ʪʘ 

ʪʝʨʠʪʦʨʽʡ ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ ʟʦʥʠ. 

 

ʊʘʙʣʠʮʷ 1. ɿʘʧʘʩʠ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʥʘ ʨʽʟʥʠʭ ʦʙ'ʻʢʪʘʭ ʪʘ ʪʝʨʠʪʦʨʽʷʭ  

ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ ʟʦʥʠ 

ʆʙ'ʻʢʪ ʯʠ ʪʝʨʠʪʦʨʽʷ 

ɸʢʪʠʚʥʽʩʪʴ, ɹʢ 
ʇʣʦʱʘ, ʢʤ2 

(ʢʽʣʴʢʽʩʪʴ, ʰʪ.) 137Cs 90Sr ʊʋɽ 

ʊʝʨʠʪʦʨʽʷ  

ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ ʟʦʥʠ 
1,44Ŀ10

13
 6,4Ŀ10

11
 2,6Ŀ10

10
 2 044 

ʃʽʩʠ 8,4Ŀ10
13

 3,7Ŀ10
11

 1,5Ŀ10
10

 768 

ʂʦʣʠʰʥʽ ʩʽʣʴʛʦʩʧʫʛʽʜʜʷ 6,1Ŀ10
13

 2,7Ŀ10
11

 1,2Ŀ10
10

 484 

ʇʫʥʢʪ ʟʘʭʠʩʪʫ  

ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ 
1,4Ŀ10

14
 8,2Ŀ10

12
 3,3Ŀ10

11
 (800) 

ʆʙ'ʻʢʪ çʋʢʨʠʪʪʷè 1,3Ŀ10
14

 7,4Ŀ10
13

 2,7Ŀ10
12

 (1) 

 

ʅʘ 01.01.2013 ʢʽʣʴʢʽʩʪʴ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ, ʥʘʢʦʧʠʯʝʥʠʭ ʥʘ ʙʣʦʢʘʭ 

ˉˉ 1ï3 ʏɸɽʉ, ʦʮʽʥʶʚʘʣʘʩʴ ʚʝʣʠʯʠʥʦʶ ʪʚʝʨʜʠʭ ï 15 000 ʤ
3
 (ʘʢʪʠʚʥʽʩʪʶ 

3,38Ŀ10
6
 ɹʢ), ʨʽʜʢʠʭ ï 18 300 ʤ

3
, ʚ ʩʭʦʚʠʱʘʭ ʚʽʜʧʨʘʮʴʦʚʘʥʦʛʦ ʷʜʝʨʥʦʛʦ ʧʘʣʠʚʘ 

ʨʦʟʤʽʱʝʥʦ 13 300 ʪʝʧʣʦʚʠʜʽʣʷʶʯʠʭ ʟʙʽʨʦʢ. 

ʆʩʥʦʚʥʠʤʠ ʰʣʷʭʘʤʠ ʤʽʛʨʘʮʽʾ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʟʘ ʤʝʞʽ ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ ʟʦʥʠ 

ʻ: ʚʦʜʥʠʡ (ʨʽʯʢʦʚʠʡ) ʩʪʽʢ (ʨ. ʇʨʠʧ'ʷʪʴ) ï ʧʨʠʙʣʠʟʥʦ 65%; ʧʦʚʽʪʨʷʥʠʡ (ʚʽʪʨʦ-

ʚʠʡ) ʧʝʨʝʥʦʩ ï 10%; ʫ ʚʠʧʘʜʢʫ ʧʦʞʝʞ ï 24%; ʪʝʭʥʦʛʝʥʥʘ ʤʽʛʨʘʮʽʷ ʪʘ ʙʽʦʛʝʥ-

ʥʠʡ ʚʠʥʦʩ ï ʧʦ 0,5%. 

 

 
Ò ʉ.ɯ. ɸʟʘʨʦʚ,  ɺ.ʃ. ʉʠʜʦʨʝʥʢʦ,  ʖ.ʇ. ʉʝʨʝʜʘ,  2015 
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ʇʨʠ ʧʦʞʝʞʘʭ ʚ ʏʦʨʥʦʙʠʣʴʩʴʢʽʡ ʟʦʥʽ ʫ ʧʦʚʽʪʨʷ ʤʦʞʫʪʴ ʚʠʢʠʜʘʪʠʩʷ ʨʘʜʽʦ-

ʘʢʪʠʚʥʽ ʧʨʦʜʫʢʪʠ ʟʛʦʨʷʥʥʷ (ʈʇɿ) ʩʝʨʝʜʥʴʦʾ ʩʫʤʘʨʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʜʦ 20 ʂʽ/ʨʽʢ 

(
134

Cs å 15,0 ʂʽ/ʨʽʢ,
90

Sr å 4,5 ʂʽ/ʨʽʢ ʪʘ ʊʋɽ å 0,1 ʂʽ/ʨʽʢ), ʷʢʽ ʥʝʩʧʨʠʷʪʣʠʚʦ ʜʽ-

ʶʪʴ ʥʘ ʧʝʨʩʦʥʘʣ ʏɸɽʉ ʪʘ ʧʦʞʝʞʥʠʭ, ʱʦ ʟʘʜʽʷʥʽ ʫ ʛʘʩʽʥʥʽ ʧʦʞʝʞʽ, ʘ ʪʘʢʦʞ ʥʘ 

ʥʘʩʝʣʝʥʥʷ ʥʘʡʙʣʠʞʯʠʭ ʪʝʨʠʪʦʨʽʡ ʽ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. 

ʇʨʠ ʧʦʞʝʞʽ ʚ ʘʪʤʦʩʬʝʨʫ ʥʘʜʭʦʜʷʪʴ ʈʇɿ, ʢʦʥʮʝʥʪʨʘʮʽʷ ʷʢʠʭ ʤʦʞʝ ʽʩʪʦʪ-

ʥʦ ʧʝʨʝʚʠʱʫʚʘʪʠ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʽ ʟʥʘʯʝʥʥʷ. ʈʇɿ, ʷʢʽ ʚʠʢʠʜʘʶʪʴʩʷ ʫ ʧʦʚʽ-

ʪʨʷ, ʥʝʙʝʟʧʝʯʥʽ, ʥʘʩʘʤʧʝʨʝʜ, ʜʣʷ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʧʦʞʝʞʥʠʭ ʢʦʤʘʥʜ, ʷʢʽ ʙʝʟʧʦ-

ʩʝʨʝʜʥʴʦ ʟʘʜʽʷʥʽ ʫ ʛʘʩʽʥʥʽ ʧʦʞʝʞ. ʆʪʞʝ, ʧʦʞʝʞʽ ʥʘ ʪʝʨʠʪʦʨʽʷʭ, ʟʘʙʨʫʜʥʝʥʠʭ 

ʨʘʜʽʦʥʫʢʣʽʜʘʤʠ, ʻ ʦʜʥʠʤ ʟ ʧʦʪʝʥʮʽʡʥʦ ʥʝʙʝʟʧʝʯʥʠʭ ʜʞʝʨʝʣ ʜʦʟʦʚʠʭ ʥʘʚʘʥʪʘ-

ʞʝʥʴ, ʷʢʽ ʤʦʞʫʪʴ ʚʧʣʠʥʫʪʠ ʥʘ ʟʜʦʨʦʚ'ʷ ʧʦʞʝʞʥʠʭ. ʆʜʥʘʢ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ  

ʘʢʪʫʘʣʴʥʽʩʪʴ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ, ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʷ ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʚʧʣʠʚʫ 

ʨʘʜʽʘʮʽʡʥʠʭ ʬʘʢʪʦʨʽʚ ʧʨʠ ʛʘʩʽʥʥʽ ʧʦʞʝʞ ʥʘ ʟʘʙʨʫʜʥʝʥʠʭ ʨʘʜʽʦʥʫʢʣʽʜʘʤʠ  

ʪʝʨʠʪʦʨʽʷʭ. 

ʌʦʨʤʫʣʶʚʘʥʥʷ ʮʽʣʝʡ ʩʪʘʪʪʽ. ɸʢʪʫʘʣʴʥʦʶ ʻ ʟʘʜʘʯʘ ʦʮʽʥʢʠ ʨʘʜʽʘʮʽʡʥʦʛʦ 

ʨʠʟʠʢʫ ʜʣʷ ʧʨʘʮʽʚʥʠʢʽʚ ʧʦʞʝʞʥʦ-ʨʷʪʫʚʘʣʴʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʧʨʠ ʛʘʩʽʥʥʽ ʧʦʞʝʞ 

ʫ ʏʦʨʥʦʙʠʣʴʩʴʢʽʡ ʟʦʥʽ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʈʘʜʽʘʮʽʡʥʠʡ ʨʠʟʠʢ R (ʜʘʣʽ ï ʨʠʟʠʢ) ʜʣʷ 

ʧʦʞʝʞʥʦʛʦ, ʷʢʠʡ ʟʘʜʽʷʥʠʡ ʫ ʛʘʩʽʥʥʽ ʧʦʞʝʞʽ, ʙʫʜʝ ʚʠʟʥʘʯʘʪʠʩʷ ʥʘʩʪʫʧʥʠʤ  

ʯʠʥʦʤ: 

 

() () ,è ø= ê úñ
E

R P E f E Q dE (1) 

 

ʜʝ P(E) ï ʽʤʦʚʽʨʥʽʩʪʴ ʩʝʨʡʦʟʥʦʛʦ ʧʦʨʫʰʝʥʥʷ ʟʜʦʨʦʚ'ʷ ʧʦʞʝʞʥʦʛʦ ʚʽʜ ʦʪʨʠʤʘ-

ʥʦʾ ʜʦʟʠ ʦʧʨʦʤʽʥʶʚʘʥʥʷ ɽ; 

f [E(Q)] ï ʨʦʟʧʦʜʽʣ ʽʤʦʚʽʨʥʦʩʪʝʡ ʚʠʭʽʜʥʠʭ ʧʦʜʽʡ ï ʢʽʣʴʢʽʩʪʴ ʧʦʞʝʞ ʥʘ ʪʝʨʠʪʦ-

ʨʽʷʭ, ʟʘʙʨʫʜʥʝʥʠʭ ʨʘʜʽʦʥʫʢʣʽʜʘʤʠ. 

ʈʦʟʧʦʜʽʣ ʽʤʦʚʽʨʥʦʩʪʝʡ ʚʠʭʽʜʥʠʭ ʧʦʜʽʡ ï ʢʽʣʴʢʽʩʪʴ ʧʦʞʝʞ ʤʦʞʥʘ ʚʠʟʥʘʯʠ-

ʪʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

() ()
0 0

,f Q f Q dQd

t

è ø è øt = t tê ú ê úññ  (2) 

 

ʜʝ f [Q(t)] ï ʧʘʨʘʤʝʪʨ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʯʘʩʪʦʪʫ ʧʦʞʝʞ, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʚʠ-

ʢʠʜʫ ʈʇɿ ʚ ʽʥʪʝʨʚʘʣʽ ʚʽʜ Q(t) ʜʦ Q(t) ï dQ(t). ɿʥʘʯʝʥʥʷ f [Q(t)] ʤʦʞʥʘ ʥʘʜʘʪʠ 

ʫ ʚʠʛʣʷʜʽ: 

 

()
()

()
1

0

1 ln ,
Q

f Q Q z
Q

-è øå õt
è ø è øt =m +m Dté ùæ öê ú ê ú

é ùç ÷ê ú

 (3) 

ʪʫʪ ( ) ()
0,5

02 1 ln ,Q Qè øè øm= t l - tê úê ú
 (4) 
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ʜʝ 
0Q  ï ʚʤʽʩʪ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫ ʛʦʨʶʯʠʭ ʤʘʪʝʨʽʘʣʘʭ; 

Q(Ű) ï ʩʫʤʘʨʥʘ ʘʢʪʠʚʥʽʩʪʴ ʨʘʜʽʦʥʫʢʣʽʜʽʚ, ʚʠʢʠʥʫʪʠʭ ʚ ʘʪʤʦʩʬʝʨʫ; 

DŰ ï ʦʯʽʢʫʚʘʥʠʡ ʧʝʨʽʦʜ ʯʘʩʫ ʤʽʞ ʜʚʦʤʘ ʧʦʞʝʞʘʤʠ; 

ɚ ï ʢʦʝʬʽʮʽʻʥʪ ʯʘʩʪʦʪʠ ʧʦʞʝʞ ʚ ʏʦʨʥʦʙʠʣʴʩʴʢʽʡ ʟʦʥʽ. 

ɯʤʦʚʽʨʥʽʩʪʴ ʩʝʨʡʦʟʥʦʛʦ ʧʦʨʫʰʝʥʥʷ ʟʜʦʨʦʚ'ʷ ʧʦʞʝʞʥʦʛʦ ʚʽʜ ʜʽʾ ʨʘʜʽʘʮʽʾ 

ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʪʘʢʠʤ ʯʠʥʦʤ [4]: 
 

( ) ( ) ( ), , , ,
eff ext

P E l g H E t H Eè ø= - t
ê ú

 (5) 

 

ʜʝ g ï ʢʦʝʬʽʮʽʻʥʪ ʨʠʟʠʢʫ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʩʦʤʘʪʠ-

ʯʥʠʭ ʪʘ ʛʝʥʝʪʠʯʥʠʭ ʥʘʩʣʽʜʢʽʚ ʦʧʨʦʤʽʥʝʥʥʷ ʥʘ ʦʜʠʥʠʮʶ ʜʦʟʠ; 

H(E,t)eff ï ʜʦʟʘ ʟʦʚʥʽʰʥʴʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ, ʦʙʫʤʦʚʣʝʥʘ ʚʜʠʭʘʥʥʷʤ ʈʇɿ ʟ ʧʦʚʽʪ-

ʨʷʤ, ʷʢʝ ʥʘʜʭʦʜʠʪʴ ʯʝʨʝʟ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʠʡ ʪʨʘʢʪ ʪʘ ʚʽʜʢʨʠʪʽ ʨʘʥʠ; 

H(E,Ű)ext ï ʜʦʟʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ, ʦʙʫʤʦʚʣʝʥʘ ʚʧʣʠʚʦʤ ʚʠʧʨʦʤʽʥʶ-

ʚʘʥʥʷ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʟ ʭʤʘʨʠ ʜʠʤʫ ʽ ʰʣʝʡʬʫ ʚʠʧʘʜʽʥʥʷ ʈʇɿ ʥʘ ʧʦʚʝʨʭʥʶ. 

ɽʬʝʢʪʠʚʥʫ ʜʦʟʫ ʟʦʚʥʽʰʥʴʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ ʨʦʟʨʘʭʦʚʫʻʤʦ ʟʘ ʬʦʨʤʫʣʦʶ [5]: 

 

( ) 5

1 2

3

1
, 10 ,H E t k k D t

k
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 (6) 

 

ʜʝ k1 ï ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʭʦʜʫ ʚʽʜ ʝʢʩʧʦʟʠʮʽʡʥʦʾ ʜʦʟʠ ʫ ʧʦʚʽʪʨʽ ʜʦ ʧʦʛʣʠʥʝʥʦʾ 

ʜʦʟʠ ʫ ʙʽʦʣʦʛʽʯʥʽʡ ʪʢʘʥʠʥʽ; 

k2 ï ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʭʦʜʫ ʚʽʜ ʝʢʚʽʚʘʣʝʥʪʥʦʾ ʜʦʟʠ ʜʦ ʝʬʝʢʪʠʚʥʦʾ ʜʦʟʠ; 

k3 ï ʢʦʝʬʽʮʽʻʥʪ ʧʦʩʣʘʙʣʝʥʥʷ (ʝʢʨʘʥʫʚʘʥʥʷ) ʟʦʚʥʽʰʥʽʤʠ ʧʝʨʝʰʢʦʜʘʤʠ ɔ-ʦʧʨʦ-

ʤʽʥʝʥʥʷ (ʙʫʜʽʚʣʽ, ʩʧʦʨʫʜʠ ʪʦʱʦ); 

ɖ ï ʯʘʩ ʟʥʘʭʦʜʞʝʥʥʷ ʧʦʞʝʞʥʦʛʦ ʥʘ ʚʽʜʢʨʠʪʽʡ ʤʽʩʮʝʚʦʩʪʽ ʫ ʧʨʦʮʝʩʽ ʛʘʩʽʥʥʷ 

ʧʦʞʝʞʽ; 

Dɔ ï ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʝʢʩʧʦʟʠʮʽʡʥʦʾ ʜʦʟʠ ʥʘ ʤʽʩʮʝʚʦʩʪʽ; 

t ï ʯʘʩ. 

ɽʬʝʢʪʠʚʥʫ ʜʦʟʫ ʚʥʫʪʨʽʰʥʴʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ ʽʥʛʘʣʷʮʽʡʥʫ, ʚʠ-

ʟʥʘʯʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ [6]: 
 

( ) ( ) () ()
0

0 0

, 1 ,

t të ûî î
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ʜʝ ɓj ï ʢʦʝʬʽʮʽʻʥʪ ʽʥʛʘʣʷʮʽʡʥʦʾ ʜʦʟʠ ʜʣʷ j-ʛʦ ʨʘʜʽʦʥʫʢʣʽʜʘ; 

G ï ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʜʠʭʘʥʥʷ ʧʦʞʝʞʥʦʛʦ ʚ ʧʨʦʮʝʩʽ ʛʘʩʽʥʥʷ ʧʦʞʝʞʽ, ʙʝʟ ʟʘʩʪʦʩʫ-

ʚʘʥʥʷ ʟʘʩʦʙʽʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʦʨʛʘʥʽʚ ʜʠʭʘʥʥʷ (ɿɯɿʆɼ); 

ɝ ï ʯʘʩʪʢʘ ʯʘʩʫ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʦʞʝʞʥʠʡ ʧʽʜ ʯʘʩ ʛʘʩʽʥʥʷ ʧʦʞʝʞʽ; 

ů ï ʢʦʝʬʽʮʽʻʥʪ ʟʤʝʥʰʝʥʥʷ (ʚʠʤʠʚʘʥʥʷ) j-ʭ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʯʘʩʪʦʢ ʟ ʜʠʤʦʚʦʾ 

ʭʤʘʨʠ; 

ʉj(Ű) ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʘʢʪʠʚʥʦʩʪʽ j-ʛʦ ʈʇɿ ʚ ʧʦʚʽʪʨʽ ʥʘ ʚʽʜʩʪʘʥʽ 1,7 ʤ ʚʽʜ ʧʦʚʝʨʭ-

ʥʽ ʟʝʤʣʽ; 
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j ï ʨʘʜʽʦʥʫʢʣʽʜ ʚ ʧʨʦʜʫʢʪʘʭ ʟʛʦʨʷʥʥʷ, ʟʥʘʯʠʤʠʡ ʜʣʷ ʽʥʛʘʣʷʮʽʡʥʦʾ ʜʦʟʠ; 

Ű0 ï ʯʘʩ ʟʥʘʭʦʜʞʝʥʥʷ ʧʦʞʝʞʥʦʛʦ ʚ ʨʘʡʦʥʽ ʛʘʩʽʥʥʷ ʧʦʞʝʞʽ; 

Űn ï ʯʘʩ ʧʨʷʤʫʚʘʥʥʷ ʧʦʞʝʞʥʦʛʦ ʜʦ ʨʘʡʦʥʫ ʛʘʩʽʥʥʷ ʧʦʞʝʞʽ. 

ʈʽʚʥʷʥʥʷ ʪʫʨʙʫʣʝʥʪʥʦʾ ʜʠʬʫʟʽʾ ʈʇɿ, ʷʢʽ ʥʘʜʭʦʜʷʪʴ ʚ ʘʪʤʦʩʬʝʨʫ ʟ ʦʩʝʨʝʜ-

ʢʫ ʧʦʞʝʞʽ ʟ ʢʦʦʨʜʠʥʘʪʘʤʠ (x, y, z), ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʥʝʦʙʤʝʞʝʥʦʤʫ ʧʨʦʩʪʦʨʽ, 

ʫ ʥʘʙʣʠʞʝʥʥʽ ʩʪʘʣʦʩʪʽ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʽ ʢʦʝʬʽʮʽʻʥʪʽʚ ʪʫʨʙʫʣʝʥʪʥʦʾ ʜʠʬʫʟʽʾ 

ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ [7]: 

 

2 2 2 3
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ʜʝ ʉ(x,y,z,t) ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʈʇɿ ʫ ʧʦʚʽʪʨʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʦʩʪʦʨʦʚʠʭ ʢʦʦʨ-

ʜʠʥʘʪ ʽ ʯʘʩʫ; 

kx, ky, kz ï ʢʦʝʬʽʮʽʻʥʪʠ ʪʫʨʙʫʣʝʥʪʥʦʾ ʜʠʬʫʟʽʾ ʈʇɿ ʚ ʧʨʠʟʝʤʥʦʤʫ ʰʘʨʽ ʘʪʤʦ-

ʩʬʝʨʠ; 

Vx, Vy ï ʧʨʦʝʢʮʽʾ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʥʘ ʦʩʽ x ʽ y ʚʽʜʧʦʚʽʜʥʦ; 

V  ̔ï ʩʫʤʘ ʰʚʠʜʢʦʩʪʝʡ ʛʨʘʚʽʪʘʮʽʡʥʦʛʦ ʦʩʽʜʘʥʥʷ ʈʇɿ ʪʘ ʨʫʭʫ ʭʤʘʨʠ ʜʠʤʫ ʫ ʚʝʨ-

ʪʠʢʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ (ʦʩʴ z ʥʘʧʨʘʚʣʝʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʧʦʚʝʨʭʥʽ ʟʝʤʣʽ); 

Q ï ʩʫʤʘʨʥʘ ʘʢʪʠʚʥʽʩʪʴ ɔ-, Ŭ- ʽ ɓ-ʨʘʜʽʦʥʫʢʣʽʜʽʚ, ʷʢʘ ʙʫʣʘ ʚʠʢʠʥʫʪʘ ʚ ʘʪʤʦʩʬʝ-

ʨʫ ʫ ʧʨʦʮʝʩʽ ʧʦʞʝʞʽ; 

æW ï ʦʙ'ʻʤ ʇʈɿ, ʚʠʢʠʥʫʪʠʡ ʧʨʠ ʧʦʞʝʞʽ ʚ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ; 

heff ï ʝʬʝʢʪʠʚʥʘ ʚʠʩʦʪʘ ʧʽʜʡʦʤʫ ʜʠʤʦʚʦʾ ʭʤʘʨʠ ʚʽʜʥʦʩʥʦ ʧʦʚʝʨʭʥʽ ʟʝʤʣʽ: 
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ʜʝ t ï ʯʘʩ ʚʠʢʠʜʫ ʈʇɿ ʚ ʘʪʤʦʩʬʝʨʫ; 

Kh ï ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʜʦʨʽʚʥʶʻ 530; 

q(t) ï ʧʦʪʫʞʥʽʩʪʴ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʥʘʜ ʤʽʩʮʝʤ ʧʦʞʝʞʽ; 

V0 ï ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʚ ʨʘʡʦʥʽ ʧʦʞʝʞʽ. 

ʉʧʨʦʩʪʠʤʦ ʚʠʨʘʟ (8), ʟʨʦʙʠʚʰʠ ʟʘʤʽʥʫ ʟʤʽʥʥʠʭ: 

 

( ) ( )
( )2

, , , , , , exp ;
4

i i

x

V x V
C x y z t d x y z t

k

è ø-
= é ù

ê ú
 (10) 

2 2 2

2 2 2
;x y z

dq d q d q d q
k k k

dt dx dy dz
= + +  (11) 

( ), , , 0, 0,0, ,0 .effx y z t C h Q W-¤< <¤ > = D  
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ʐʫʢʘʥʝ ʨʽʰʝʥʥʷ ʨʽʚʥʷʥʥʷ (8): 

 

( ) ()( ), , , , , , ,C x y z t Q t G x y z t=  (12) 

ʜʝ ( )
( ) ( )

2 2
23

1

, , , exp
4 4 4

i

i

i x y z

x V z hy
G x y z t A

k t k t k t=

è ø- -
= - - -é ù

é ùê ú
Ô  (13) 

 

ʻ ʬʫʥʢʮʽʷ ɻʨʽʥʘ: 

 

1
.

2
=

p
i

t

A
k t

 (14) 

 

ʆʧʝʨʘʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ ʚʥʫʪʨʽʰʥʴʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ ʟʜʽʡʩʥʶʶʪʴ ʰʣʷʭʦʤ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʽʥʛʘʣʷʮʽʡʥʦʛʦ ʥʘʜʭʦʜʞʝʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʨʝʯʦ-

ʚʠʥ ʜʦ ʦʨʛʘʥʽʟʤʫ ʧʦʞʝʞʥʦʛʦ ʟ ʥʘʩʪʫʧʥʠʤ ʟʽʩʪʘʚʣʝʥʥʷʤ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʟ ʚʝ-

ʣʠʯʠʥʘʤʠ ʣʽʤʽʪʫ ʨʽʯʥʦʛʦ ʥʘʜʭʦʜʞʝʥʥʷ. ʈʦʟʨʘʭʫʥʦʢ ʚʝʣʠʯʠʥʠ ʜʦʟʠ ʧʨʦʚʦʜʷʪʴ 

ʥʘ ʦʩʥʦʚʽ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʥʘʜʭʦʜʞʝʥʥʷ ɯ, ʷʢʫ ʚʠʟʥʘʯʘʶʪʴ ʟʘʣʝʞʥʦ 

ʚʽʜ ʚʠʜʫ ʢʦʥʪʨʦʣʶ ʪʘʢʠʤ ʯʠʥʦʤ: 

ʘ) ʧʨʠ ʢʦʥʪʨʦʣʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʉ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫ ʧʦʚʽʪʨʽ: 

 

,CI E CGt=  (15) 

 

ʜʝ Eʉ ï ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʨʘʭʫʥʢʫ; 

G ï ʚʝʣʠʯʠʥʘ ʦʙ'ʻʤʫ ʜʠʭʘʥʥʷ; 

t ï ʯʘʩ ʨʦʙʦʪʠ ʚ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʫʤʦʚʘʭ; 

ʙ) ʧʨʠ ʢʦʥʪʨʦʣʽ ʚʤʽʩʪʫ ɸ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫ ʣʝʛʝʥʷʭ ʘʙʦ ʽʥʰʠʭ ʽʥʪʝʛʨʘʣʴʥʠʭ 

ʚʝʣʠʯʠʥ, ʪʘʢʠʭ ʷʢ ʚʽʜʢʣʘʜʝʥʥʷ ʫ ʥʦʩʦʚʽʡ ʧʦʨʦʞʥʠʥʽ ʪʘ ʽʥ.: 

 

,AI E C=  (16) 

 

ʜʝ E1 ï ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʨʘʭʫʥʢʫ. 

ʆʩʪʘʪʦʯʥʫ ʜʦʟʫ ʨʦʟʨʘʭʦʚʫʶʪʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʦʟʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʝinh, 

ʱʦ ʚʽʜʦʙʨʘʞʫʻ ʨʘʜʽʘʮʽʡʥʦ-ʛʽʛʽʻʥʽʯʥʽ ʫʤʦʚʠ ʚ ʧʨʦʮʝʩʽ ʛʘʩʽʥʥʷ ʧʦʞʝʞʽ: 

 

.=inh inhE e I  (17) 

 

ɿ ʦʛʣʷʜʫ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫʨʘʭʦʚʫʚʘʪʠ ʡʤʦʚʽʨʥʽʩʥʠʡ ʭʘʨʘʢʪʝʨ ʨʝʘʣʴʥʦʛʦ 

ʥʘʜʭʦʜʞʝʥʥʷ ʪʘ ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʠʪʠ ʛʘʨʘʥʪʦʚʘʥʝ ʥʝʧʝʨʝʚʠʱʝʥʥʷ ʢʦʥʪʨʦʣʴ-

ʥʠʭ ʨʽʚʥʽʚ ʜʣʷ ʦʮʽʥʢʠ ʥʝʦʙʭʽʜʥʦ ʚʚʦʜʠʪʠ ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʘʩʫ d. ʅʘ ʧʽʜʩʪʘʚʽ  

 



~ 17 ~ 

 

 ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʪʘ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ, ˉ 2 (18), 2015 

 

ʟʘʟʥʘʯʝʥʦʛʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚʝʣʠʯʠʥʫ ʪʘʢ ʟʚʘʥʦʾ ʧʦʧʝʨʝʜʥʴʦʾ ʜʦʟʦʚʦʾ ʦʮʽʥʢʠ 
prev

inhalE , ʷʢʫ ʦʙʯʠʩʣʶʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʝʣʠʯʠʥʠ ʽʥʛʘʣʷʮʽʡʥʦʛʦ ʥʘʜʭʦʜʞʝʥʥʷ ɯ 

ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʘ ʟʘʧʘʩʫ d ʪʘ ʜʦʟʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ einh ʜʣʷ ʜʘʥʦʛʦ 

ʨʘʜʽʦʥʫʢʣʽʜʘ: 

 

.prev

inhal inhE e I=d  (18) 

 

ʈʦʟʨʘʭʦʚʫʶʯʠ 
n

inhalE , ʚʝʩʴ ʧʝʨʽʦʜ ʨʦʙʦʪʠ ʟ ʣʽʢʚʽʜʘʮʽʾ ʧʦʞʝʞʽ ʨʦʟʙʠʚʘʶʪʴ 

ʥʘ ʝʧʽʟʦʜʠ (ʮʝ ʤʦʞʝ ʙʫʪʠ ʦʜʠʥ-ʻʜʠʥʠʡ ʝʧʽʟʦʜ), ʷʢʽ ʥʝ ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʤʽʞ ʩʦ-

ʙʦʶ ʫ ʯʘʩʽ. ɼʘʥʽ ʧʨʦ ʢʦʥʮʝʥʪʨʘʮʽʶ ʈʇɿ ʽ (ʘʙʦ) ʚʝʣʠʯʠʥʫ ʚʽʜʢʣʘʜʝʥʥʷ ʫ ʚʽʜʜʽ-

ʣʘʭ ʨʝʩʧʽʨʘʪʦʨʥʦʛʦ ʪʨʘʢʪʫ ʟʘ ʢʦʞʥʠʤ ʝʧʽʟʦʜʦʤ ʟʘʙʝʟʧʝʯʫʶʪʴ ʬʘʢʪʠʯʥʠʤʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ (C, t, A) ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ (Ů, d) ʚʽʜʧʦʚʽʜʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʣʴ-

ʥʦʛʦ ʤʝʪʦʜʫ ʢʦʥʪʨʦʣʶ. ʂʦʥʪʨʦʣʴ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ 

ʚʽʜ ʽʥʛʘʣʷʮʽʡʥʦʛʦ ʥʘʜʭʦʜʞʝʥʥʷ ʚʧʨʦʜʦʚʞ ʨʦʢʫ ʧʨʦʚʦʜʷʪʴ ʟʘ ʩʫʤʘʨʥʦʶ (ʥʘʢʦ-

ʧʠʯʝʥʦʶ) 
n

inhalE . ʄʝʪʦʜ, ʷʢʠʡ ʤʘʻ ʙʽʣʴʰʫ ʚʽʨʦʛʽʜʥʽʩʪʴ ʦʩʪʘʪʦʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ 

ʚʠʤʽʨʶʚʘʥʥʷ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʤʝʥʰʠʤ ʟʥʘʯʝʥʥʷʤ d. 

ʋ ʪʘʙʣ. 2 ʽ 3 ʥʘʚʝʜʝʥʦ ʟʥʘʯʝʥʥʷ ʢʦʥʚʝʨʩʽʡʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʽ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʟʘʧʘʩʫ, ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʧʨʠ ʦʧʝʨʘʪʠʚʥʦʤʫ ʢʦʥʪʨʦʣ ̔
n

inhalE . ʅʘ ʧʽʜʩʪʘʚʽ ʜʘʥʠʭ 

ʚʠʚʯʝʥʥʷ ʨʘʜʽʘʮʽʡʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʤʽʩʪʽ ʛʘʩʽʥʥʷ ʧʦʞʝʞʽ ʚ ʏʦʨʥʦʙʠʣʴʩʴʢʽʡ ʟʦ-

ʥʽ, ʧʝʨʝʣʽʢ ʮʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʤʦʞʝ ʨʦʟʰʠʨʶʚʘʪʠʩʴ, ʘ ʾʭ ʟʥʘʯʝʥʥʷ ʫʪʦʯʥʶʚʘʪʠ-

ʩʷ. ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʟʘʧʘʩʫ dZW, dWB, dID ʚʩʪʘʥʦʚʣʝʥʦ ʥʘ ʧʽʜʩʪʘʚʽ ʜʘʥʠʭ 

ʨʦʙʦʪʠ [8]. 

 

ʊʘʙʣʠʮʷ 2. ʂʦʥʚʝʨʩʽʡʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʪʘ ʢʦʝʬʽʮʽʻʥʪʠ ʟʘʧʘʩʫ, 

ʟʘʩʪʦʩʦʚʫʚʘʥʽ ʧʨʠ ʦʧʝʨʘʪʠʚʥʦʤʫ ʢʦʥʪʨʦʣ ̔ prev

inhalE  

ʇʝʨʝʭʽʜ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʪʘ ʘʢʪʠʚʥʦʩʪʽ 
ɯʥʜʝʢʩ 

ʂʦʝʬʽʮʽʻʥʪ 

ʢʦʥʚʝʨʩʽʡʥʠʡ, ɽ ʟʘʧʘʩʫ, d 

ɺʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚ ʟʦʥʽ ʧʦʞʝʞʽ (Z)  

ʜʦ ʢʦʥʮʝʥʪʨʘʮʽʾ ʫ ʤʽʩʮʽ ʛʘʩʽʥʥʷ ʧʦʞʝʞʽ (W) 
ZW 1 5 

ɺʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘ ʤʽʩʮʽ ʧʦʞʝʞʽ (W)  

ʜʦ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚ ʟʦʥʽ ʜʠʭʘʥʥʷ (ɺ) 
WB 1 3 

ɺʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚ ʟʦʥʽ ʜʠʭʘʥʥʷ (ɺ)  

ʜʦ ʢʦʥʮʝʥʪʨʘʮʽʾ ʽʥʛʘʣʷʮʽʡʥʦʾ ʬʨʘʢʮʽʾ (ɯ) 
BI 

0,005 

1 

10 

1 

ɺʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ ʽʥʛʘʣʷʮʽʡʥʦʾ ʬʨʘʢʮʽʾ (ɯ) 

ʜʦ ʚʽʜʢʣʘʜʝʥʥʷ ʚ ʣʝʛʝʥʷʭ (D) 
ID 3,5 2 

 

ʉʭʝʤʘ ʬʦʨʤʫʚʘʥʥʷ ʽʥʛʘʣʷʮʽʡʥʦʛʦ ʥʘʜʭʦʜʞʝʥʥʷ ʪʘ ʚʽʜʧʦʚʽʜʥʘ ʾʡ ʩʠʩʪʝʤʘ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʜʦʟ ʚʥʫʪʨʽʰʥʴʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ ʧʦʞʝʞʥʦʛʦ ʟʦʙʨʘʞʝʥʽ 

ʥʘ ʨʠʩʫʥʢʫ. 
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ʈʠʩ. ï ʉʭʝʤʘ ʬʦʨʤʫʚʘʥʥʷ ʽ ʢʦʥʪʨʦʣʶ ʽʥʛʘʣʷʮʽʡʥʦʛʦ ʥʘʜʭʦʜʞʝʥʥʷ,  

ʷʢʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ 
n

inhalE  

 

ʉʧʝʮʠʬʽʢʘ ʢʦʥʪʨʦʣʶ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʧʦʣʷʛʘʻ ʚ ʪʦ-

ʤʫ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʽ ʫ ʬʦʨʤʫʣʘʭ ʢʦʝʬʽʮʽʻʥʪʠ ʧʝʨʝʨʘʭʫʥʢʫ Ůʉ ʽ Ůɸ ʚʢʣʶʯʘʶʪʴ 

ʧʨʦʤʽʞʥʽ ʢʦʝʬʽʮʽʻʥʪʠ, ʧʦʚ'ʷʟʘʥʽ ʽʟ ʩʪʘʪʠʩʪʠʯʥʦʶ ʧʨʠʨʦʜʦʶ ʷʚʠʱ ʧʝʨʝʭʦʜʫ 

ʚʽʜ ʚʠʤʽʨʶʚʘʥʥʷ ʬʽʟʠʯʥʦʾ ʚʝʣʠʯʠʥʠ ʉ ʜʦ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʜʦʟʠ. ʂʦʥ-

ʢʨʝʪʥʽ ʟʥʘʯʝʥʥʷ ʪʘʢʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ï ʮʝ ʧʘʨʘʤʝʪʨʠ ʚʽʜʧʦʚʽʜʥʠʭ ʬʫʥʢʮʽʡ ʨʦʟ-

ʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ, ʷʢʽ ʯʘʩʪʦ ʦʧʠʩʫʶʪʴ ʣʦʛʘʨʠʬʤʽʯʥʦ ʥʦʨʤʘʣʴʥʠʤ ʟʘʢʦʥʦʤ. 

ʇʨʠ ʨʦʟʨʘʭʫʥʢʫ ʚʝʣʠʯʠʥʠ Einh ʟʘ ʜʘʥʠʤʠ ʚʠʤʽʨʶʚʘʥʥʷ ʉ ʨʝʟʫʣʴʪʫʶʯʝ ʩʪʘʥʜʘ-

ʨʪʥʝ ʛʝʦʤʝʪʨʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ (ů) ʨʽʜʢʦ ʙʫʚʘʻ ʤʝʥʰʠʤ 5ï6, ʘ ʯʘʩʪʦ ʜʦʩʷʛʘʻ 10  

ʽ ʙʽʣʴʰʝ [9]. ɿ ʜʘʥʠʭ ʪʠʧʦʚʠʭ ʟʥʘʯʝʥʴ, ʥʘʚʝʜʝʥʠʭ ʫ [9], ʚʠʧʣʠʚʘʻ, ʱʦ ʞʦʜʥʠʡ 

ʩʧʦʩʽʙ ʚʠʤʽʨʶʚʘʥʥʷ ʚʤʽʩʪʫ ʨʘʜʽʦʘʢʪʠʚʥʦʾ ʨʝʯʦʚʠʥʠ ʚ ʧʦʚʽʪʨʽ ʚʠʨʦʙʥʠʯʦʛʦ 

ʧʨʠʤʽʱʝʥʥʷ ʥʝ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʠʡʥʷʪʥʦʾ (ʚ ʤʝʪʨʦʣʦʛʽʯʥʦʤʫ ʨʦʟʫʤʽʥʥʽ) 

ʪʦʯʥʦʩʪʽ ʦʮʽʥʢʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ. 

ɺʠʢʣʘʜʝʥʝ ʚʠʱʝ ʩʚʽʜʯʠʪʴ, ʱʦ ʬʦʨʤʫʣʘ ʨʦʟʨʘʭʫʥʢʫ ʝʬʝʢʪʠʚʥʦʾ ʜʦʟʠ Einh 

ʤʘʻ ʚʢʣʶʯʘʪʠ ʥʝ ʤʝʜʽʘʥʥʽ ʪʘ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʥʘʜʭʦʜʞʝʥʥʷ ɯ, ʘ ʚʽʜʧʦʚʽʜʥʽ 

ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʦʤʫ (ʟ ʧʦʛʣʷʜʫ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʘʜʽʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ) ʜʦʚʽʨʯʦʤʫ 

ʽʥʪʝʨʚʘʣʫ ʡʤʦʚʽʨʥʦʩʪʽ. ʎʝ ʨʽʚʥʦʟʥʘʯʥʦ ʚʚʝʜʝʥʥʶ ʢʦʝʬʽʮʽʻʥʪʘ ʟʘʧʘʩʫ, ʷʢʠʡ 

ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʦʚʽʨʯʦʛʦ ʽʥʪʝʨʚʘʣʫ ʡʤʦʚʽʨʥʦʩʪʽ, ʨʦʟʨʘʭʦʚʘʥʦʛʦ 

ʜʣʷ ʚʽʜʦʤʦʾ ʬʫʥʢʮʽʾ ʨʦʟʧʦʜʽʣʫ. ʉʢʣʘʜʦʚʽ ʝʣʝʤʝʥʪʘʨʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʟʘʧʘʩʫ ʜʣʷ 

ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚ ʧʦʞʝʞʽ ʫʪʦʯʥʶʶʪʴ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʧʝʮʽʘʣʴʥʠʭ ʜʦʩʣʽ-

ʜʞʝʥʴ. ɿʥʘʯʝʥʥʷ ʜʦʚʽʨʯʦʛʦ ʽʥʪʝʨʚʘʣʫ ʡʤʦʚʽʨʥʦʩʪʽ ʥʘʣʝʞʠʪʴ ʚʠʙʠʨʘʪʠ ʟʘ ʩʧʝ-

ʮʽʘʣʴʥʦʶ ʤʝʪʦʜʠʢʦʶ. 

ɿʘ ʢʦʥʚʝʨʩʽʡʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ŮID ʧʨʠʡʥʷʪʦ ʦʙʝʨʥʝʥʫ ʚʝʣʠʯʠʥʫ ʢʦʝʬʽʮʽʻʥʪʘ 

ʚʽʜʢʣʘʜʝʥʥʷ ʚ ʣʝʛʝʥʷʭ L. ʁʦʛʦ ʟʥʘʯʝʥʥʷ ʨʦʟʨʘʭʦʚʘʥʦ ʥʘ ʦʩʥʦʚʽ ʪʘʙʫʣʴʦʚʘʥʠʭ 

ʜʘʥʠʭ ʚʽʜʢʣʘʜʝʥʥʷ ʚ ʨʽʟʥʠʭ ʚʽʜʜʽʣʘʭ ʨʝʩʧʽʨʘʪʦʨʥʦʛʦ ʪʨʘʢʪʫ ʡ ʫʩʝʨʝʜʥʝʥʦʛʦ 

ʨʦʟʧʦʜʽʣʫ ʘʢʪʠʚʥʦʩʪʽ ʈʇɿ ʟʘ ʘʝʨʦʜʠʥʘʤʽʯʥʠʤ ʜʽʘʤʝʪʨʦʤ [10]. 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʨʘʜʽʦʥʫʢʣʽʜʽʚ 

ʚ ʟʦʥʽ ʧʦʞʝʞʽ 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʈʇɿ 

ʚ ʤʽʩʮʽ ʧʦʞʝʞʽ 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʈʇɿ 

ʚ ʟʦʥʽ ʜʠʭʘʥʥʷ 

ɺʽʜʢʣʘʜʝʥʘ ʘʢʪʠʚʥʽʩʪʴ 

ʫ ʣʝʛʝʥʷʭ 

ɺʽʜʢʣʘʜʝʥʘ ʘʢʪʠʚʥʽʩʪʴ 

ʫ ʥʦʩʦʚʽʡ ʧʦʨʦʞʥʠʥʽ 

CZ 

CW 

MV 

AS 

AB CB 

CI AN 

A0 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʽʥʛʘʣʷʮʽʡʥʦʾ 

ʬʨʘʢʮʽʾ 

ɸʢʪʠʚʥʽʩʪʴ ʚʽʜʧʨʘʮʴʦʚʘʥʦʛʦ 

ʟʘʩʦʙʫ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ 

ɿʘʙʨʫʜʥʝʥʽʩʪʴ ʧʦʚʝʨʭʥʽ 

ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʈʇɿ 1,e = dZW ZW
 

1,e = dWB WB

 

1 ,e = e dBI Z BI
 

1 ,e = e dID M ID
 

,e dV V
 

,e dS S
 

,e dBB BB
 

,e dIN IN
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 ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʪʘ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ, ˉ 2 (18), 2015 

 

ɺʝʣʠʯʠʥʠ ʢʦʝʬʽʮʽʻʥʪʘ ʟʘʧʘʩʫ ŭR (ʪʘʙʣ. 3) ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ 

ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʚʥʝʩʢʫ ʚ ʜʦʟʫ ʧʝʚʥʦʛʦ ʨʘʜʽʦʥʫʢʣʽʜʘ ʟʘʣʝʞʥʦ ʚʽʜ ʚʘʨʽʘʮʽʡ, ʩʧʦ-

ʩʪʝʨʝʞʫʚʘʥʠʭ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʭ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫ ʈʇɿ. 

 

ʊʘʙʣʠʮʷ 3. ʂʦʝʬʽʮʽʻʥʪʠ ʟʘʧʘʩʫ, ʟʘʩʪʦʩʦʚʫʚʘʥʽ ʧʨʠ ʢʦʥʪʨʦʣʽ  

ʨʽʟʥʠʭ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʘʙʦ ʛʨʫʧ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʧʨʠ ʦʧʝʨʘʪʠʚʥʦʤʫ ʢʦʥʪʨʦʣʽ Einh 

ʊʠʧ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 137Cs 90Sr 238Pu 239,240Pu 241Am 

ŭR 2,8 1,6 1,5 1,0 0,6 

 

ʈʘʜʽʘʮʽʡʥʠʡ ʨʠʟʠʢ ʜʣʷ ʧʦʞʝʞʥʠʭ, ʷʢʽ ʟʘʜʽʷʥʽ ʚ ʛʘʩʽʥʥʽ ʧʦʞʝʞ ʚ ʏʦʨʥʦ-

ʙʠʣʴʩʴʢʽʡ ʟʦʥʽ, ʚʽʜ ʚʥʫʪʨʽʰʥʴʦʛʦ ʪʘ ʟʦʚʥʽʰʥʴʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ ʤʦʞʣʠʚʦ ʚʠ-

ʟʥʘʯʠʪʠ ʟʘ ʬʦʨʤʫʣʦʶ [10, 11]: 

 

( ) ( )
0 0

, , ,

t t

int inhal int int innhal inhali i
R R R H E t dt H E t dt= + = a + añ ñ  (19) 

 

ʜʝ Rint ï ʨʘʜʽʘʮʽʡʥʠʡ ʨʠʟʠʢ ʚʽʜ ʟʦʚʥʽʰʥʴʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ; 

Rinhal ï ʨʘʜʽʘʮʽʡʥʠʡ ʨʠʟʠʢ ʚʽʜ ʚʥʫʪʨʽʰʥʴʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ; 

Ŭint, Ŭinhal ï ʢʦʝʬʽʮʽʻʥʪʠ ʨʠʟʠʢʫ; 

Hint(E,t)i ï ʝʢʚʽʚʘʣʝʥʪʥʘ ʜʦʟʘ ʟʦʚʥʽʰʥʴʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ ʧʦʞʝʞʥʦʛʦ -̔ʤ ʨʘʜʽʦ-

ʥʫʢʣʽʜʦʤ ʟʘ ʯʘʩ ʛʘʩʽʥʥʷ ʧʦʞʝʞ t; 

Hinhal(E,t)i ï ʝʢʚʽʚʘʣʝʥʪʥʘ ʜʦʟʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ ʧʦʞʝʞʥʦʛʦ -̔ʤ ʨʘ-

ʜʽʦʥʫʢʣʽʜʦʤ ʟʘ ʯʘʩ ʛʘʩʽʥʥʷ ʧʦʞʝʞ t. 

ʋ ʪʘʙʣ. 4 ʥʘʚʝʜʝʥʠʡ ʨʦʟʨʘʭʦʚʘʥʠʡ ʨʘʜʽʘʮʽʡʥʠʡ ʨʠʟʠʢ ʟʘ ʜʘʥʠʤʠ ʪʘʙʣ. 2 

ʜʣʷ ʧʦʞʝʞʥʦʛʦ ʚʽʜ ʟʦʚʥʽʰʥʴʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ ʪʘ ʟʘ ʜʘʥʠʤʠ ʪʘʙʣ. 3 ʨʘʜʽʘʮʽʡ-

ʥʠʡ ʨʠʟʠʢ ʚʽʜ ʚʥʫʪʨʽʰʥʴʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʽʥʛʘʣʷʮʽʡʥʦʛʦ ʥʘʜʭʦ-

ʜʞʝʥʥʷ ʈʇɿ ʜʦ ʦʨʛʘʥʽʟʤʫ ʧʦʞʝʞʥʦʛʦ. 

 

ʊʘʙʣʠʮʷ 4. ʈʦʟʨʘʭʫʥʢʦʚʠʡ ʨʘʜʽʘʮʽʡʥʠʡ ʨʠʟʠʢ ʧʨʠ ʟʦʚʥʽʰʥʴʦʤʫ Rint [10] ʪʘ 

ʚʥʫʪʨʽʰʥʴʦʤʫ Rinhal [11] ʦʧʨʦʤʽʥʝʥʥ ̔ʈʇɿ ʧʦʞʝʞʥʦʛʦ ʨʽʟʥʠʤʠ ʨʘʜʽʦʥʫʢʣʽʜʘʤʠ 

ʈʘʜʽʦʥʫʢʣʽʜ 
ʂʣʘʩ 

ʚʩʤʦʢʪʫʚʘʥʥʷ 

ʈʘʜʽʘʮʽʡʥʠʡ ʨʠʟʠʢ 

Rint Rinhal 

137
Cs M 6,1Ŀ10

-4
 6,1Ŀ10

-4
 

90
Sr F 4,9Ŀ10

-3
 6,3Ŀ10

-4
 

238
Pu M 0,8Ŀ10

-3
 8,7Ŀ10

-4
 

239,240
Pu M 1,3Ŀ10

-4
 9,1Ŀ10

-3
 

241
Am F 5,3Ŀ10

-2
 3,5Ŀ10

-2
 

 

ɺʠʩʥʦʚʢʠ. ɿ ʥʘʚʝʜʝʥʠʭ ʫ ʪʘʙʣ. 4 ʜʘʥʠʭ ʙʘʯʠʤʦ, ʱʦ ʤʝʞʘ ʨʘʜʽʘʮʽʡʥʦʛʦ 

ʨʠʟʠʢʫ ʜʣʷ ʧʦʞʝʞʥʦʛʦ, ʷʢʠʡ ʟʘʜʽʷʥʠʡ ʫ ʛʘʩʽʥʥʽ ʧʦʞʝʞʽ ʫ ʏʦʨʥʦʙʠʣʴʩʴʢʽʡ ʟʦ-

ʥʽ, ʤʦʞʝ ʧʝʨʝʚʠʱʫʚʘʪʠ ʤʝʞʫ ʛʨʘʥʠʯʥʦʛʦ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʨʘʜʽʘʮʽʡʥʦʛʦ ʨʠʟʠ-

ʢʫ ï 10
-3
 [10], ʪʦʤʫ ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʫʚʘʪʠ ʩʧʝʮʽʘʣʴʥʽ ʤʽʨʠ ʽ ʟʘʭʦʜʠ ʟʘʭʠʩʪʫ. 

ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʭʽʜ ʟʥʘʯʥʦ ʨʦʟʰʠʨʶʻ ʜʞʝʨʝʣʘ ʚʠʭʽʜ-

ʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʧʨʠʜʘʪʥʦʾ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʜʦʟʦʚʠʭ ʦʮʽʥʦʢ, 

ʦʩʦʙʣʠʚʦ ʧʨʠ ʦʧʝʨʘʪʠʚʥʦʤʫ ʢʦʥʪʨʦʣʽ ʨʘʜʽʘʮʽʡʥʦʛʦ ʨʠʟʠʢʫ. 



~ 20 ~ 

 

 ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʪʘ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ, ˉ 2 (18), 2015 

 

ʆʪʞʝ, ʤʦʞʥʘ ʨʦʟʨʦʙʠʪʠ ʥʝʦʙʭʽʜʥʽ ʤʝʪʦʜʠʢʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʝʟʫʣʴ-

ʪʘʪʠ: 

ʘ) ʢʦʥʪʨʦʣʶ ʦʙ'ʻʤʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʈʇɿ ʘʙʦ ʞ ʚʝʣʠʯʠʥ, ʧʨʷʤʦ ʧʦʚ'ʷʟʘʥʠʭ 

ʟ ʥʝʶ; 

ʙ) ʽʥʪʝʛʨʘʣʴʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʈʇɿ; 

ʚ) ʘʢʪʠʚʥʦʩʪʽ, ʱʦ ʚʽʜʢʣʘʣʘʩʷ ʚ ʣʝʛʝʥʷʭ ʪʘ ʥʦʩʦʚʽʡ ʧʦʨʦʞʥʠʥʽ ʧʦʞʝʞʥʦʛʦ. 
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ɺ.ɸ. ɯʑɽʅʂʆ 

 

ʉʇʆʉʆɹʀ ʇʆɺʆɼɾɽʅʅʗ ɿ ʊɺɽʈɼʀʄʀ ʇʆɹʋʊʆɺʀʄʀ  

ɺɯɼʍʆɼɸʄʀ ʋ ʄɯʉʊɸʍ ʋʂʈɸɰʅʀ 

 
ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʽʩʥʫʶʯʽ ʥʘʧʨʷʤʢʠ ʧʦʚʦʜʞʝʥʥʷ ʟ ʪʚʝʨ-

ʜʠʤʠ ʧʦʙʫʪʦʚʠʤʠ ʚʽʜʭʦʜʘʤʠ. ɿ ʥʠʭ ʩʬʦʨʤʦʚʘʥʦ 3 ʛʦʣʦʚʥʠʭ ʩʧʦʩʦʙʠ, ʷʢʽ ʤʦ-

ʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ ʤʦʜʝʣʽ ʧʦʚʦʜʞʝʥʥʷ ʟ ʪʚʝʨʜʠʤʠ ʧʦʙʫʪʦʚʠʤʠ ʚʽʜ-

ʭʦʜʘʤʠ ʫ ʤʽʩʪʘʭ ʋʢʨʘʾʥʠ, ī ʨʦʟʜʽʣʴʥʝ ʟʙʠʨʘʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʨʪʫʚʘʣʴʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ ʽ ʪʝʨʤʽʯʥʘ ʦʙʨʦʙʢʘ. ʈʦʟʛʣʷʥʫʪʦ ʧʝʨʝʚʘʛʠ ʽ ʥʝʜʦʣʽʢʠ ʮʠʭ ʩʧʦʩʦʙʽʚ  

ʫ ʢʦʥʪʝʢʩʪʽ ʤʦʞʣʠʚʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʋʢʨʘʾʥʽ, ʘ ʪʘʢʦʞ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʝʢʦʣʦʛʽʯʥʦʩʪʽ, ʬʽʥʘʥʩʦʚʦʾ ʜʦʮʽʣʴʥʦʩʪʽ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʨʝʩʫʨʩʦʟʙʝʨʝʞʝʥʥʷ. 

ʋ ʧʽʜʩʫʤʢʫ, ʧʨʽʦʨʠʪʝʪʥʠʤ, ʥʘ ʜʫʤʢʫ ʘʚʪʦʨʘ, ʧʦʚʠʥʥʦ ʩʪʘʪʠ ʟʘʧʨʦʚʘʜʞʝʥʥʷ 

ʩʠʩʪʝʤʠ ʨʦʟʜʽʣʴʥʦʛʦ ʟʙʠʨʘʥʥʷ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʽʟ ʧʦʜʘʣʴʰʦʶ 

ʫʪʠʣʽʟʘʮʽʻʶ ʚʽʜʽʙʨʘʥʦʾ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʪʚʝʨʜʽ ʧʦʙʫʪʦʚʽ ʚʽʜʭʦʜʠ, ʨʦʟʜʽʣʴʥʝ ʟʙʠʨʘʥʥʷ, ʩʦʨʪʫʚʘʥʥʷ, 

ʪʝʨʤʽʯʥʘ ʦʙʨʦʙʢʘ ʚʽʜʭʦʜʽʚ, ʩʤʽʪʪʻʟʚʘʣʠʱʝ. 

 

ɺʩʪʫʧ 

 

ʅʘʡʧʦʰʠʨʝʥʽʰʠʤ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʩʧʦʩʦʙʦʤ ʧʦʚʦʜʞʝʥʥʷ ʽʟ ʪʚʝʨʜʠʤʠ ʧʦʙʫ-

ʪʦʚʠʤʠ ʚʽʜʭʦʜʘʤʠ (ʊʇɺ) ʻ ʾʭ ʟʘʭʦʨʦʥʝʥʥʷ ʥʘ ʩʧʝʮʽʘʣʴʥʦ ʚʽʜʚʝʜʝʥʠʭ ʧʦʣʽʛʦ-

ʥʘʭ ʽ ʩʤʽʪʪʻʟʚʘʣʠʱʘʭ, ʧʨʠʥʘʡʤʥʽ ʜʣʷ ʢʨʘʾʥ ʟ ʧʝʨʝʭʽʜʥʦʶ ʝʢʦʥʦʤʽʢʦʶ (ʜʦ ʷʢʠʭ 

ʥʘʣʝʞʠʪʴ ʋʢʨʘʾʥʘ) ʽ ʢʨʘʾʥ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ. ʆʜʥʘʢ, ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʪʘʢʘ 

ʬʦʨʤʘ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ʻ ʥʝʧʨʠʡʥʷʪʥʦʶ ʫ ʚʩʽʭ ʚʽʜʥʦʰʝʥʥʷʭ ï ʷʢ  

ʟ ʝʢʦʣʦʛʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ (ʚ ʧʝʨʰʫ ʯʝʨʛʫ), ʪʘʢ ʽ ʟ ʪʦʯʢʠ ʟʦʨʫ ʨʝʩʫʨʩʥʦʛʦ  

ʧʦʪʝʥʮʽʘʣʫ. ɸʜʞʝ ʚʽʜʦʤʦ, ʱʦ ʧʦʣʽʛʦʥʠ ʨʦʟʨʘʭʦʚʘʥʽ ʥʘ ʧʝʚʥʠʡ ʪʝʨʤʽʥ ʝʢʩʧʣʫʘ-

ʪʘʮʽʾ ʘʙʦ ʧʝʚʥʠʡ ʛʨʘʥʠʯʥʠʡ ʦʙôʻʤ ʥʘʢʦʧʠʯʝʥʥʷ ʚʽʜʭʦʜʽʚ, ʷʢʽ, ʷʢ ʧʨʘʚʠʣʦ,  

ʥʝʚʝʣʠʢʽ. ʋ ʮʴʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʚ ʙʽʣʴʰʦʩʪʽ ʫʢʨʘʾʥʩʴʢʠʭ ʤʽʩʪ ʚʞʝ ʧʨʘʢʪʠʯʥʦ 

ʚʠʯʝʨʧʘʥʽ ʨʝʩʫʨʩʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʟʘʭʦʨʦʥʝʥʥʷ ʚʽʜʭʦʜʽʚ, ʘ ʩʪʘʥ ʧʦʣʽʛʦʥʽʚ 

ʊʇɺ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʝʢʦʣʦʛʽʯʥʠʤ ʚʠʤʦʛʘʤ.  

ʅʝʛʘʪʠʚʥʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʚʧʣʠʚ ʩʤʽʪʪʻʟʚʘʣʠʱ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʧʨʠ ʥʝ-

ʥʘʣʝʞʥʠʭ ʫʤʦʚʘʭ ʟʘʭʦʨʦʥʝʥʥʷ (ʱʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʙʘʛʘʪʴʦʭ ʤʽʩʪ) ʪʦʢʩʠʯʥʽ 

ʨʝʯʦʚʠʥʠ ʟ ʚʠʩʦʢʦʶ ʡʤʦʚʽʨʥʽʩʪʶ ʧʦʪʨʘʧʣʷʶʪʴ ʫ ˇʨʫʥʪ, ʟʘʙʨʫʜʥʶʶʯʠ ʡʦʛʦ  

ʽ ʚʢʣʶʯʘʶʯʠʩʴ ʫ ʧʨʠʨʦʜʥʽ ʢʦʣʦʦʙʽʛʠ, ʧʨʦʩʦʯʫʶʪʴʩʷ ʫ ʧʽʜʟʝʤʥʽ ʪʘ ˇʨʫʥʪʦʚʽ 

ʚʦʜʠ, ʩʪʚʦʨʶʶʯʠ ʟʥʘʯʥʫ ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ ʧʠʪʥʦʾ ʚʦʜʠ. ʂʨʽʤ ʪʦʛʦ, 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ ʟʘʭʦʨʦʥʝʥʥʷ ʚʽʜʭʦʜʽʚ ʥʘ ʧʦʣʽʛʦʥʘʭ, ʯʘʩʪʦ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʩʘʤʦʟʘʛʦʨʘʥʥʷ ʚʽʜʭʦʜʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʻ ʙʘʛʘʪʦ ʦʨʛʘʥʽʯʥʠʭ ʪʘ ʣʝʛʢʦʟʘʡʤʠʩʪʠʭ 

ʨʝʯʦʚʠʥ. ʎʝ ʚʠʢʣʠʢʘʻ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʰʢʽʜʣʠʚʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʛʦʨʽʥʥʷ ï 

ʯʘʜʥʠʤ ʛʘʟʦʤ, ʦʢʩʠʜʘʤʠ ʘʟʦʪʫ, ʜʽʦʢʩʠʥʘʤʠ, ʬʫʨʘʥʘʤʠ ʽ ʪ. ʜ. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ 

ʪʘʢʦʞ ʧʽʜʥʽʤʘʻʪʴʩʷ ʧʠʪʘʥʥʷ ʥʘʜʭʦʜʞʝʥʥʷ ʫ ʧʦʚʽʪʨʷ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʚʥʘ-

ʩʣʽʜʦʢ ʨʦʟʢʣʘʜʘʥʥʷ ʊʇɺ ʥʘ ʩʤʽʪʪʻʟʚʘʣʠʱʘʭ, ʱʦ ʟʜʽʡʩʥʶʻ ʚʧʣʠʚ ʥʘ ʛʣʦʙʘʣʴʥʽ 

ʧʨʦʮʝʩʠ ʟʤʽʥʠ ʢʣʽʤʘʪʫ.  

ʂʨʽʤ ʥʝʛʘʪʠʚʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʧʣʠʚʫ, ʚʽʜʭʦʜʠ ʪʘʢʦʞ ʤʦʞʫʪʴ ʧʨʠʥʦʩʠʪʠ 

ʽ ʢʦʨʠʩʪʴ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʷʢ ʜʞʝʨʝʣʦʤ ʝʥʝʨʛʽʾ, 

ʪʘʢ ʽ ʜʞʝʨʝʣʦʤ ʮʽʥʥʠʭ ʨʝʩʫʨʩʽʚ, ʷʢʽ ʤʦʞʥʘ ʧʦʚʪʦʨʥʦ ʚʠʢʦʨʠʩʪʘʪʠ. ʊʘʢʠʤ ʯʠ-

ʥʦʤ, ʥʘʢʦʧʠʯʝʥʥʷ ʚʽʜʭʦʜʽʚ ʙʝʟ ʧʦʜʘʣʴʰʦʛʦ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʻ ʥʘʚʽʪʴ ʝʢʦ-

ʥʦʤʽʯʥʦ ʥʝʚʠʛʽʜʥʠʤ. 

Ò ɺ.ɸ. ɯʱʝʥʢʦ,  2015 
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ɺʩʝ ʚʠʱʝʥʘʚʝʜʝʥʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʟʘʭʦʨʦʥʝʥʥʷ ʊʇɺ ʥʘ ʧʦʣʽʛʦʥʘʭ  

ʽ ʩʤʽʪʪʻʟʚʘʣʠʱʘʭ ʧʦʚʠʥʥʦ ʟʘʣʠʰʠʪʠʩʴ ʫ ʤʠʥʫʣʦʤʫ, ʪʘʢ ʷʢ ʮʝ ʻ ʫ ʨʦʟʚʠʥʫʪʠʭ 

ʢʨʘʾʥʘʭ. ʊʦʤʫ ʽ ʰʣʷʭ ʫʢʨʘʾʥʩʴʢʠʭ ʤʽʩʪ ʧʦʚʠʥʝʥ ʧʨʦʣʷʛʘʪʠ ʫ ʩʚʽʪʦʚʦʤʫ 

ʥʘʧʨʷʤʢʫ ʧʦʩʪʫʧʦʚʦʾ ʚʽʜʤʦʚʠ ʚʽʜ ʩʢʣʘʜʫʚʘʥʥʷ ʚʽʜʭʦʜʽʚ ʽ ʧʝʨʝʭʦʜʫ ʥʘ ʤʘʢʩʠ-

ʤʘʣʴʥʫ ʾʭ ʫʪʠʣʽʟʘʮʽʶ. 

 

ɯʩʥʫʶʯʽ ʥʘʧʨʷʤʢʠ ʧʦʚʦʜʞʝʥʥʷ ʟ ʪʚʝʨʜʠʤʠ ʧʦʙʫʪʦʚʠʤʠ ʚʽʜʭʦʜʘʤʠ 

 

ʅʘʡʙʽʣʴʰ ʝʢʦʣʦʛʽʯʥʦ ʧʨʠʡʥʷʪʥʠʤʠ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʫ ʩʚʽʪʽ ʤʦʞʥʘ 

ʚʠʜʽʣʠʪʠ ʥʘʩʪʫʧʥʽ ʩʮʝʥʘʨʽʾ ʧʦʚʦʜʞʝʥʥʷ ʟ ʊʇɺ: 

1. ɿʤʽʰʘʥʽ ʚʽʜʭʦʜʠ ʚʽʜʧʨʘʚʣʷʶʪʴʩʷ ʥʘ ʩʦʨʪʫʚʘʣʴʥʫ ʜʽʣʴʥʠʮʶ, ʜʝ ʢʦʨʠʩʥʽ 

ʤʘʪʝʨʽʘʣʠ ʚʽʜʦʢʨʝʤʣʶʶʪʴʩʷ, ʘ ʚʩʽ ʽʥʰʽ ï ʩʧʘʣʶʶʪʴʩʷ. 

2. ɿʤʽʰʘʥʽ ʚʽʜʭʦʜʠ ʚʽʜʧʨʘʚʣʷʶʪʴʩʷ ʥʘ ʫʩʪʘʥʦʚʢʫ ʜʣʷ ʦʪʨʠʤʘʥʥʷ RDF ʧʘ-

ʣʠʚʘ ʽʟ ʚʽʜʭʦʜʽʚ (refuse derived fuel ï ʧʘʣʠʚʦ, ʦʪʨʠʤʘʥʝ ʽʟ ʚʽʜʭʦʜʽʚ). ʇʨʠ ʮʴʦʤʫ 

ʚʽʜʦʢʨʝʤʣʶʶʪʴʩʷ ʛʦʨʶʯʽ ʚʽʜʭʦʜʠ, ʚʩʽ ʽʥʰʽ (ʢʨʽʤ ʤʝʪʘʣʽʚ) ʟʘʭʦʨʦʥʶʶʪʴʩʷ ʥʘ 

ʧʦʣʽʛʦʥʽ ʊʇɺ. 

3. ʆʢʨʝʤʝ ʟʙʠʨʘʥʥʷ ʚʽʜʭʦʜʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʝʨʝʨʦʙʣʝʥʽ (ʽʟ ʧʦʜʘʣʴʰʠʤ 

ʚʽʜʧʨʘʚʣʝʥʥʷʤ ʾʭ ʥʘ ʩʦʨʪʫʚʘʣʴʥʫ ʜʽʣʴʥʠʮʶ), ʪʘ ʚʩʽʭ ʽʥʰʠʭ ʚʽʜʭʦʜʽʚ, ʷʢʽ 

ʚʽʜʧʨʘʚʣʷʶʪʴʩʷ ʥʘ ʧʦʣʽʛʦʥ. 

4. ʆʢʨʝʤʝ ʟʙʠʨʘʥʥʷ ʚʽʜʭʦʜʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʝʨʝʨʦʙʣʝʥʽ (ʽʟ ʧʦʜʘʣʴʰʠʤ 

ʚʽʜʧʨʘʚʣʝʥʥʷʤ ʾʭ ʥʘ ʩʦʨʪʫʚʘʣʴʥʫ ʜʽʣʴʥʠʮʶ), ʪʘ ʚʩʽʭ ʽʥʰʠʭ ʚʽʜʭʦʜʽʚ, ʷʢʽ 

ʚʽʜʧʨʘʚʣʷʶʪʴʩʷ ʥʘ ʩʤʽʪʪʻʩʧʘʣʶʚʘʣʴʥʠʡ ʟʘʚʦʜ. 

5. ʆʢʨʝʤʝ ʟʙʠʨʘʥʥʷ ʚʽʜʭʦʜʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʝʨʝʨʦʙʣʝʥʽ (ʽʟ ʧʦʜʘʣʴʰʠʤ 

ʚʽʜʧʨʘʚʣʝʥʥʷʤ ʾʭ ʥʘ ʩʦʨʪʫʚʘʣʴʥʫ ʜʽʣʴʥʠʮʶ), ʪʘ ʚʩʽʭ ʽʥʰʠʭ ʚʽʜʭʦʜʽʚ, ʟ ʷʢʠʭ 

ʦʪʨʠʤʫʶʪʴ RDF ʧʘʣʠʚʦ ʪʘ/ʘʙʦ ʢʦʤʧʦʩʪ (ʙʽʦʛʘʟ). 

6. ʆʢʨʝʤʝ ʟʙʠʨʘʥʥʷ ʚʽʜʭʦʜʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʝʨʝʨʦʙʣʝʥʽ (ʽʟ ʧʦʜʘʣʴʰʠʤ 

ʚʽʜʧʨʘʚʣʝʥʥʷʤ ʾʭ ʥʘ ʩʦʨʪʫʚʘʣʴʥʫ ʜʽʣʴʥʠʮʶ), çʩʘʜʦʚʠʭè ʚʽʜʭʦʜʽʚ (ʜʣʷ ʦʪʨʠ-

ʤʘʥʥʷ ʢʦʤʧʦʩʪʫ) ʪʘ ʽʥʰʠʭ ʚʽʜʭʦʜʽʚ, ʷʢʽ ʚʠʚʦʟʷʪʴʩʷ ʥʘ ʧʦʣʽʛʦʥ. 

7. ʆʢʨʝʤʝ ʟʙʠʨʘʥʥʷ ʚʽʜʭʦʜʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʝʨʝʨʦʙʣʝʥʽ (ʽʟ ʧʦʜʘʣʴʰʠʤ 

ʚʽʜʧʨʘʚʣʝʥʥʷʤ ʾʭ ʥʘ ʩʦʨʪʫʚʘʣʴʥʫ ʜʽʣʴʥʠʮʶ), çʩʘʜʦʚʠʭè ʚʽʜʭʦʜʽʚ (ʜʣʷ ʦʪʨʠ-

ʤʘʥʥʷ ʢʦʤʧʦʩʪʫ) ʪʘ ʽʥʰʠʭ ʚʽʜʭʦʜʽʚ, ʷʢʽ ʚʽʜʧʨʘʚʣʷʶʪʴʩʷ ʥʘ ʩʤʽʪʪʻʩʧʘʣʶʚʘʣʴ-

ʥʠʡ ʟʘʚʦʜ. 

8. ʈʦʟʜʽʣʴʥʠʡ ʟʙʽʨ ʨʽʟʥʠʭ ʬʨʘʢʮʽʡ ʊʇɺ ʟ ʤʝʪʦʶ ʾʭ ʧʦʜʘʣʴʰʦʾ ʫʪʠʣʽʟʘʮʽʾ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʫʢʨʘʾʥʩʴʢʠʭ ʨʝʘʣʽʡ ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ ʽʟ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ 

ʩʮʝʥʘʨʽʾʚ ʤʦʞʥʘ ʫʟʘʛʘʣʴʥʠʪʠ ʪʨʠ ʢʣʶʯʦʚʠʭ ʥʘʧʨʷʤʢʠ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤʠ 

ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ. 

ʇʝʨʰʠʡ. ʈʦʟʨʦʙʣʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʚʘʞʝʣʽʚ, ʩʧʨʷʤʦʚʘ-

ʥʠʭ ʥʘ ʚʠʪʩ̔ʥʝʥʥʷ ʙʘʛʘʪʦʚʽʜʭʽʜʥʠʭ ʪʝʭʥʦʣʦʛʽʡ; ʦʧʦʜʘʪʢʫʚʘʥʥʷ ʨʝʩʫʨʩʦʻʤʥʦʾ 

ʧʨʦʜʫʢʮʽʾ ʪʘ ʧʨʦʮʝʩʽʚ; ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʩʪʠʤʫʣʶʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʟ ʨʦʟʚʠʪʢʫ ʤʘʣʦʚʽʜʭʦʜʥʠʭ, ʙʝʟʚʽʜʭʦʜʥʠʭ, ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʠʭ, ʝʢʦ-

ʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɿʘ ʮʠʤ ʰʣʷʭʦʤ ʧʝʨʝʜʙʘʯʘʶʪʴʩʷ ʷʢ ʟʘʭʦʜʠ, ʱʦ 

ʟʤʝʥʰʫʶʪʴ ʟʘʛʘʣʴʥʽ ʦʙʩʷʛʠ ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ, ʪʘʢ ʽ ʟʘʭʦʜʠ, ʱʦ ʟʤʝʥʰʫʶʪʴ 

ʚʤʽʩʪ ʥʝʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ʚʽʜʭʦʜʘʭ. 

ɼʨʫʛʠʡ. ʉʪʚʦʨʝʥʥʷ ʧʦʪʫʞʥʦʩʪʝʡ ʟʽ ʟʥʝʰʢʦʜʞʝʥʥʷ ʽ ʟʥʠʱʝʥʥʷ ʥʘʡʙʽʣʴʰ 

ʥʝʙʝʟʧʝʯʥʠʭ ʢʘʪʝʛʦʨʽʡ ʚʽʜʭʦʜʽʚ, ʧʦʩʠʣʝʥʥʷ ʢʦʥʪʨʦʣʶ ʪʘ ʦʙʤʝʞʝʥʥʷ ʚʠʢʦʨʠ-

ʩʪʘʥʥʷ ʫ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʘʭ ʥʝʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʤʦʞʫʪʴ ʧʦʪʨʘʧʣʷʪʠ 

ʫ ʚʽʜʭʦʜʠ, ʥʘʣʘʛʦʜʞʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘ ʧʦʪʦʢʘʤʠ ʚʽʜʭʦʜʽʚ ʥʘ ʙʘʟʽ ʚʽʜʧʦʚʽʜ-

ʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʠʤʦʛ ʽ ʧʨʘʚʠʣ ʱʦʜʦ  
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ʨʦʟʤʽʱʝʥʥʷ (ʟʙʝʨʽʛʘʥʥʷ) ʚʽʜʭʦʜʽʚ ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ ʥʝʙʝʟʧʝʯʥʦʩʪʽ ʪʘ ʨʦʟʨʦʙʣʝʥ-

ʥʷ ʤʝʪʦʜʦʣʦʛʽʾ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʜʣʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʟʜʦʨʦʚôʷ 

ʣʶʜʝʡ, ʨʦʟʨʦʙʣʝʥʥʷ ʤʝʪʦʜʠʢʠ ʪʘ ʧʦʨʷʜʢʫ ʨʝʘʙʽʣʽʪʘʮʽʾ ʟʘʙʨʫʜʥʝʥʠʭ ʪʝʨʠʪʦʨʽʡ. 

ʊʨʝʪʽʡ. ʉʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤ ʟʘʛʦʪʽʚʣʽ ʪʘ ʫʪʠʣʽʟʘʮʽʾ ʦʢʨʝʤʠʭ ʢʘʪʝʛʦʨʽʡ 

ʥʘʡʙʽʣʴʰ ʨʝʩʫʨʩʥʦʮʽʥʥʠʭ ʚʽʜʭʦʜʽʚ, ʟʦʢʨʝʤʘ ʧʘʢʫʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʪʘʨʠ, 

ʧʘʧʝʨʫ, ʟʥʦʰʝʥʠʭ ʰʠʥ ʽ ʛʫʤʦʚʠʭ ʚʽʜʭʦʜʽʚ, ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʝʣʝʢʪʨʠʯʥʦ-

ʛʦ ʪʘ ʝʣʝʢʪʨʦʥʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʙʘʪʘʨʝʡ ʽ ʘʢʫʤʫʣʷʪʦʨʽʚ ʪʘ ʽʥ. 

ʇʝʨʰʠʡ ʰʣʷʭ ʻ ʜʦʚʛʦʪʨʠʚʘʣʠʤ, ʘʣʝ ʚʽʥ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʚʠʨʽʰʝʥʥʷ ʧʨʦ-

ʙʣʝʤʠ ʊʇɺ ʯʝʨʝʟ ʫʩʫʥʝʥʥʷ ʾʾ ʧʨʠʯʠʥ. ɯʥʰʽ ʜʚʘ ʰʣʷʭʠ ʻ ʧʦʪʝʥʮʽʡʥʦ ʧʨʠʚʘʙ-

ʣʠʚʽʰʠʤʠ ʫ ʯʘʩʦʚʦʤʫ ʘʩʧʝʢʪʽ, ʦʜʥʘʢ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʣʽʢʚʽʜʘʮʽʶ ʥʘʩʣʽʜʢʽʚ  

ʥʝʚʠʨʽʰʝʥʦʩʪʽ ʧʨʦʙʣʝʤʠ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʽʜʝʘʣʴ-

ʥʦʤʫ ʚʘʨʽʘʥʪʽ ʜʦʮʽʣʴʥʠʤ ʻ ʝʬʝʢʪʠʚʥʝ ʧʦʻʜʥʘʥʥʷ ʚʠʱʝʚʢʘʟʘʥʠʭ ʰʣʷʭʽʚ. 

ʂʨʽʤ ʪʦʛʦ, ʚʘʨʪʦ ʚʟʷʪʠ ʜʦ ʫʚʘʛʠ ʜʦʩʠʪʴ ʩʢʣʘʜʥʝ ʝʢʦʥʦʤʽʯʥʝ ʩʪʘʥʦʚʠʱʝ 

ʥʘʰʦʾ ʢʨʘʾʥʠ ʪʘ ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʪʘ ʟʥʘʯʥʫ ʩʢʣʘʜʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʥʦʚʽʪʥʽʭ ʤʘʣʦ- ʪʘ ʙʝʟʚʽʜʭʦʜʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʊʦʤʫ ʥʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʥʘʡʙʽʣʴʰ 

ʨʝʘʣʴʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʨʫʛʦʛʦ ʽ ʪʨʝʪʴʦʛʦ ʰʣʷʭʽʚ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤʠ 

ʊʇɺ (ʰʚʠʜʰʝ ʟʘ ʚʩʝ, ʪʨʝʪʽʡ ʰʣʷʭ ʤʘʻ ʙʫʪʠ ʦʩʥʦʚʥʠʤ, ʟʚʘʞʘʶʯʠ ʥʘ ʧʨʽʦʨʠ-

ʪʝʪʥʽʩʪʴ ʤʦʞʣʠʚʦʩʪʽ ʦʪʨʠʤʘʪʠ ʧʨʠʙʫʪʢʠ ʜʣʷ ʢʨʘʾʥʠ ʽʟ ʩʣʘʙʢʦʶ ʝʢʦʥʦʤʽʯʥʦʶ 

ʩʠʩʪʝʤʦʶ). ɺʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʽ ʚʽʜʧʦʚʽʜʥʦ ʫ ʚʠʛʣʷʜʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʤʽʪʪʻʩʧʘʣʶʚʘʣʴʥʠʭ ʟʘʚʦʜʽʚ, ʘ ʪʘʢʦʞ ʫ ʚʠʛʣʷʜʽ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ 

ʩʠʩʪʝʤʠ ʨʦʟʜʽʣʴʥʦʛʦ ʟʙʠʨʘʥʥʷ ʚʽʜʭʦʜʽʚ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʤʽʪʪʻʩʦʨʪʫʚʘʣʴʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ. ʈʦʟʛʣʷʥʝʤʦ ʜʝʪʘʣʴʥʦ ʢʦʞʝʥ ʽʟ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʩʮʝʥʘʨʽʾʚ. 

 

ʆʨʛʘʥʽʟʘʮʽʷ ʩʠʩʪʝʤʠ ʨʦʟʜʽʣʴʥʦʛʦ ʟʙʠʨʘʥʥʷ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ 

 

ɿʘʛʘʣʴʥʦʚʽʜʦʤʦ, ʱʦ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʭʦʜʽʚ 

ʥʝʦʙʭʽʜʥʝ ʾʭ ʩʦʨʪʫʚʘʥʥʷ. ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʫʻ, ʱʦ ʧʨʠ ʨʦʟʜʽʣʴʥʦʤʫ ʟʙʠʨʘʥʥʽ 

ʚʽʜʭʦʜʽʚ ʽʟ ʟʘʛʘʣʴʥʦʾ ʾʭ ʢʽʣʴʢʦʩʪʽ ʤʦʞʥʘ ʚʠʣʫʯʠʪʠ ʜʦ 70ï80% ʢʦʨʠʩʥʠʭ ʨʝ-

ʩʫʨʩʽʚ, ʘ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʩʦʨʪʫʚʘʥʥʷ ï ʥʝ ʙʽʣʴʰʝ 15%. ɯ, ʟʚʠʯʘʡʥʦ, ʥʘʡʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʝ ʨʦʟʜʽʣʴʥʝ ʟʙʠʨʘʥʥʷ ʚʽʜʭʦʜʽʚ ʤʦʞʣʠʚʝ ʟʘ ʤʽʩʮʝʤ ʾʭ ʫʪʚʦʨʝʥʥʷ, ʪʦʙ-

ʪʦ ʜʣʷ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ï ʮʝ ʩʦʨʪʫʚʘʥʥʷ ʩʘʤʠʤ ʥʘʩʝʣʝʥʥʷʤ [1]. ʇʨʠ ʮʴʦʤʫ 

ʫ ʚʠʨʦʙʥʠʯʠʡ ʮʠʢʣ ʧʦʚʝʨʪʘʻʪʴʩʷ ʧʝʚʥʘ ʯʘʩʪʠʥʘ ʩʠʨʦʚʠʥʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ 

ʟʜʽʡʩʥʝʥʥʽ ʩʦʨʪʫʚʘʥʥʷ ʙʫʜʫʪʴ ʝʢʦʥʦʤʠʪʠʩʴ ʥʝʚʽʜʥʦʚʣʶʚʘʣʴʥʽ ʨʝʩʫʨʩʠ, ʟʤʝʥ-

ʰʫʻʪʴʩʷ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʥʘʩʣʽʜʦʢ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴ-

ʢʦʩʪʽ ʚʽʜʭʦʜʽʚ, ʷʢʽ ʥʘʜʭʦʜʷʪʴ ʥʘ ʩʤʽʪʪʻʟʚʘʣʠʱʘ, ʟʤʝʥʰʫʻʪʴʩʷ ʪʘʢʦʞ ʢʽʣʴʢʽʩʪʴ 

ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ. 

ʆʜʥʘʢ, ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʨʦʟʜʽʣʴʥʦʛʦ ʟʙʠʨʘʥʥʷ ʊʇɺ ʩʴʦʛʦʜʥʽ ʽʩʥʫʻ ʜʚʽ ʛʦ-

ʣʦʚʥʽ ʧʝʨʝʰʢʦʜʠ.  

ʇʝʨʰʘ ʧʝʨʝʰʢʦʜʘ ï ʚʽʜʩʫʪʥʽʩʪʴ ʥʘʣʝʞʥʠʭ ʟʘʢʦʥʦʜʘʚʯʠʭ, ʩʦʮʽʘʣʴʥʠʭ ʪʘ 

ʝʢʦʥʦʤʽʯʥʠʭ ʫʤʦʚ ʜʣʷ ʨʦʙʦʪʠ ʮʽʻʾ ʩʠʩʪʝʤʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʩʪʠʤʫʣʶʶʯʠʭ ʟʘ-

ʭʦʜʽʚ, ʰʪʨʘʬʽʚ ʪʦʱʦ. ʊʦʙʪʦ, ʥʘʚʽʪʴ ʷʢʱʦ ʫ ʣʶʜʠʥʠ ʻ ʙʘʞʘʥʥʷ ʩʦʨʪʫʚʘʪʠ ʚʽʜ-

ʭʦʜʠ, ʪʦ ʨʦʙʠʪʠ ʮʝ ʾʡ ʘʙʦ ʥʝʟʨʫʯʥʦ, ʘʙʦ ʥʝʚʠʛʽʜʥʦ, ʘ ʽʥʢʦʣʠ ʥʝʤʘʻ ʚʧʝʚʥʝʥʦʩʪʽ 

ʫ ʪʦʤʫ, ʱʦ ʮʷ ʨʦʙʦʪʘ ʥʝ ʙʫʜʝ ʤʘʨʥʦʶ. ɿ ʤʦʨʘʣʴʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʧʦʪʨʽʙʥʘ ʚʧʝʚ-

ʥʝʥʽʩʪʴ ʫ ʪʦʤʫ, ʱʦ ʚ ʧʦʜʘʣʴʰʦʤʫ ʚʽʜʩʦʨʪʦʚʘʥʽ ʚʽʜʭʦʜʠ ʜʽʡʩʥʦ ʧʦʪʨʘʧʣʷʪʴ ʥʘ 

ʧʝʨʝʨʦʙʢʫ ʯʠ ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɼʫʞʝ ʯʘʩʪʦ ʥʝʚʜʘʯʽ ʫ ʮʽʡ ʩʬʝʨʽ ʦʙˇʨʫʥ-

ʪʦʚʫʶʪʴ ʥʠʟʴʢʦʶ ʝʢʦʣʦʛʽʯʥʦʶ ʩʚʽʜʦʤʽʩʪʶ ʥʘʩʝʣʝʥʥʷ ʽ ʥʝʙʘʞʘʥʥʷʤ ʣʶʜʝʡ 

ʩʦʨʪʫʚʘʪʠ ʚʽʜʭʦʜʠ. ɸʣʝ, ʚ ʪʦʡ ʞʝ ʯʘʩ, ʨʦʙʦʪʘ ʟ ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦ-

ʤʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʫ ʩʬʝʨʽ ʧʦʚʦʜʞʝʥʥʷ ʽʟ ʚʽʜʭʦʜʘʤʠ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʝʜʝʪʴʩʷ. 

ɹʽʣʴʰʽʩʪʴ ʦʨʛʘʥʽʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʨʦʟʜʽʣʴʥʦʛʦ ʟʙʠʨʘʥʥʷ ʚʽʜʭʦʜʽʚ ï ʧʨʦʝʢʪʠ 
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ʧʨʠʚʘʪʥʠʭ ʽʥʚʝʩʪʦʨʽʚ. ʗʢ ʩʚʽʜʯʠʪʴ ʜʦʩʚʽʜ ʨʦʟʚʠʥʫʪʠʭ ʢʨʘʾʥ, ʩʦʨʪʫʚʘʥʥʷ  

ʚʽʜʭʦʜʽʚ ʪʘ ʾʭ ʧʦʜʘʣʴʰʝ ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ï ʻʜʠʥʠʡ ʨʘʮʽʦʥʘʣʴʥʠʡ ʰʣʷʭ 

ʧʦʜʦʣʘʥʥʷ ʽʩʥʫʶʯʠʭ ʧʨʦʙʣʝʤ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʥʘʢʦʧʠʯʝʥʥʷʤ ʚʽʜʭʦʜʽʚ. 

ɼʨʫʛʘ ʧʝʨʝʰʢʦʜʘ ï ʧʦʢʠ ʱʦ, ʥʘ ʞʘʣʴ, ʙʽʣʴʰʽʩʪʴ ʣʶʜʝʡ ʥʝ ʛʦʪʦʚʽ ʩʦʨʪʫʚʘ-

ʪʠ ʩʤʽʪʪʷ. ɸʜʞʝ ʚ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʧʦʪʨʽʙʥʦ ʫ ʚʣʘʩʥʦʤʫ ʙʫʜʠʥʢʫ ʯʠ ʢʚʘʨʪʠʨʽ 

ʤʘʪʠ ʢʽʣʴʢʘ ʻʤʥʦʩʪʝʡ ʜʣʷ ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʡ ʚʽʜʭʦʜʽʚ, ʣʶʜʷʤ ʧʨʦʩʪʽʰʝ ʚʩʝ ʚʠ-

ʢʠʜʘʪʠ ʚ ʦʜʥʫ ʻʤʥʽʩʪʴ. ʊʦʤʫ ʜʦʢʠ ʫ ʥʘʩʝʣʝʥʥʷ ʥʝʤʘʻ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʫ ʟʤʽʥʽ 

ʩʧʦʩʦʙʫ ʧʦʚʦʜʞʝʥʥʷ ʟ ʊʇɺ, ʜʦʪʠ ʥʝ ʙʫʜʝ ʧʦʟʠʪʠʚʥʠʭ ʟʤʽʥ. 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʝʷʢʽ ʦʩʥʦʚʠ ʨʦʟʜʽʣʴʥʦʛʦ ʟʙʠʨʘʥʥʷ ʊʇɺ ʫ ʦʢʨʝʤʠʭ 

ʤʽʩʪʘʭ ʟʘʢʣʘʜʝʥʽ (ʦʢʨʝʤʽ ʢʦʥʪʝʡʥʝʨʠ ʜʣʷ ʪʘʨʠ ï ʩʢʣʷʥʠʭ, ʧʣʘʩʪʠʢʦʚʠʭ, ʞʝʨ-

ʩʪʷʥʠʭ ʧʣʷʰʦʢ), ʥʘʷʚʥʽʩʪʴ ʧʫʥʢʪʽʚ ʧʨʠʡʦʤʫ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ. ʆʜʥʘʢ, ʧʦʢʠ 

ʱʦ ʮʴʦʛʦ ʥʝ ʜʦʩʪʘʪʥʴʦ ʜʣʷ ʥʘʣʘʛʦʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ. ʂʨʽʤ ʪʦʛʦ, 

ʜʫʞʝ ʩʣʘʙʢʠʤ ʻ ʽʥʬʦʨʤʘʮʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʟʜʽʣʴʥʦʛʦ ʟʙʠʨʘʥʥʷ. 

ɯʩʥʫʻ ʜʝʢʽʣʴʢʘ ʚʘʨʽʘʥʪʽʚ ʩʠʩʪʝʤʠ ʨʦʟʜʽʣʴʥʦʛʦ ʟʙʠʨʘʥʥʷ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦ-

ʚʠʭ ʚʽʜʭʦʜʽʚ, ʷʢʽ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʚ ʫʢʨʘʾʥʩʴʢʠʭ ʤʽʩʪʘʭ. 

1) ɼʝʪʘʣʴʥʝ ʩʦʨʪʫʚʘʥʥʷ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʥʘ ʦʢʨʝʤʽ ʢʦʤʧʦ-

ʥʝʥʪʠ ʫ ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚʘʭ. ɿʘ ʮʠʤ ʚʘʨʽʘʥʪʦʤ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʥʘʷʚʥʽʩʪʴ, ʷʢ 

ʧʨʘʚʠʣʦ, 3 ʢʦʥʪʝʡʥʝʨʽʚ ʨʽʟʥʦʛʦ ʢʦʣʴʦʨʫ ʜʣʷ ʦʢʨʝʤʠʭ ʚʽʜʭʦʜʽʚ (ʧʣʘʩʪʠʢʫ, ʩʢʣʘ, 

ʧʘʧʝʨʫ) ʪʘ ʦʜʠʥ ʢʦʥʪʝʡʥʝʨ ʜʣʷ ʚʩʽʭ ʽʥʰʠʭ ʚʽʜʭʦʜʽʚ. ʍʦʯʘ ʩʠʩʪʝʤʘ ʤʦʞʝ ʙʫʪʠ 

ʨʦʟʰʠʨʝʥʘ ʱʝ ʢʽʣʴʢʦʤʘ ʦʢʨʝʤʠʤʠ ʢʦʥʪʝʡʥʝʨʘʤʠ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʦʨʛʘʥʽʯʥʠʭ 

ʚʽʜʭʦʜʽʚ, ʦʢʨʝʤʦ ʜʣʷ ʇɽʊ-ʧʣʷʰʦʢ ʪʦʱʦ. ʎʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʧʠʪʫ ʥʘ ʚʢʘʟʘʥʽ 

ʢʦʤʧʦʥʝʥʪʠ ʪʘ ʢʽʣʴʢʽʩʪʴ ʾʭ ʫʪʚʦʨʝʥʥʷ. ʂʦʞʝʥ ʢʦʤʧʦʥʝʥʪ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ 

ʚʽʜʭʦʜʽʚ ʤʦʞʝ ʙʫʪʠ ʟʽʙʨʘʥʠʡ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʦʢʨʝʤʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʟ ʦʜʥʠʤ 

ʚʽʜʜʽʣʝʥʥʷʤ, ʘʙʦ, ʱʦ ʻ ʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʫ ʩʚʽʪʽ, ʚʩʽ ʢʦʤʧʦʥʝʥʪʠ ʟʙʠʨʘʶʪʴʩʷ 

ʦʜʥʦʯʘʩʥʦ ʩʧʝʮʽʘʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʥʠʤ ʟʘʩʦʙʦʤ ʽʟ ʢʽʣʴʢʦʤʘ ʚʽʜʜʽʣʝʥʥʷʤʠ. 

ʈʦʟʜʽʣʝʥʽ ʢʦʤʧʦʥʝʥʪʠ ʧʦʪʽʤ ʪʨʘʥʩʧʦʨʪʫʶʪʴʩʷ ʜʦ ʤʽʩʮʷ ʾʭ ʫʱʽʣʴʥʝʥʥʷ ʜʣʷ ʧʦ-

ʜʘʣʴʰʦʾ ʦʙʨʦʙʢʠ ʽ ʧʦʩʪʘʯʘʥʥʷ ʥʘ ʨʠʥʦʢ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ [2]. ɼʘʥʠʡ 

ʚʘʨʽʘʥʪ ʤʘʻ ʥʘʡʚʠʱʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ï ʜʦ 80% ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʫ ʊʇɺ ʤʦʞʝ 

ʙʫʪʠ ʧʦʚʝʨʥʫʪʘ ʫ ʚʠʨʦʙʥʠʮʪʚʦ. ɼʘʥʠʡ ʚʘʨʽʘʥʪ ʚʠʤʘʛʘʻ ʚʠʩʦʢʦʾ ʜʦʣʽ ʫʯʘʩʪʽ 

ʥʘʩʝʣʝʥʥʷ, ʟʥʘʯʥʠʭ ʢʦʰʪʽʚ ʥʘ ʟʙʠʨʘʥʥʷ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ, ʘʣʝ ʥʝ-

ʚʝʣʠʢʠʭ ʢʦʰʪʽʚ ʥʘ ʾʭ ʧʦʜʘʣʴʰʫ ʦʙʨʦʙʢʫ. 

2) ɿʙʠʨʘʥʥʷ ʜʚʦʭ ʬʨʘʢʮʽʡ. ʊʝʨʤʽʥ çʟʙʠʨʘʥʥʷ ʜʚʦʭ ʬʨʘʢʮʽʡè ʟʘʩʪʦʩʦʚʫ-

ʻʪʴʩʷ ʜʦ ʩʠʩʪʝʤʠ, ʚ ʷʢʽʡ ʥʘʩʝʣʝʥʥʷ ʟʜʽʡʩʥʶʻ ʩʦʨʪʫʚʘʥʥʷ ʚʽʜʭʦʜʽʚ ʥʘ ʜʚʽ ʬʨʘʢ-

ʮʽʾ ï ʚʦʣʦʛʫ (ʦʨʛʘʥʽʯʥʫ) ʬʨʘʢʮʽʶ ʜʣʷ ʢʦʤʧʦʩʪʫʚʘʥʥʷ ʪʘ ʟʤʽʰʘʥʫ ʩʫʭʫ ʬʨʘʢʮʽʶ 

(ʽʥʰʽ ʚʽʜʭʦʜʠ), ʦʩʥʦʚʥʫ ʯʘʩʪʠʥʫ ʷʢʦʾ ʩʪʘʥʦʚʣʷʪʴ ʚʽʜʭʦʜʠ, ʷʢʽ ʚ ʧʦʜʘʣʴʰʦʤʫ 

ʤʦʞʫʪʴ ʙʫʪʠ ʧʝʨʝʨʦʙʣʝʥʽ (ʧʘʧʽʨ, ʩʢʣʦ, ʧʣʘʩʪʠʢ, ʤʝʪʘʣ ʪʦʱʦ). ʄʝʪʦʜ ʧʝʨʝʜʙʘ-

ʯʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʚʦʭ ʦʢʨʝʤʠʭ ʢʦʥʪʝʡʥʝʨʽʚ ʘʙʦ ʜʚʦʭ ʧʣʘʩʪʠʢʦ-

ʚʠʭ ʢʫʣʴʢʽʚ (ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ ʤʽʩʮʝʚʦʩʪʽ) ʨʽʟʥʠʭ ʢʦʣʴʦʨʽʚ. ʇʝʨʽʦʜʠʯʥʽʩʪʴ 

ʚʠʚʝʟʝʥʥʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʙʽʣʴʰʦʶ ʜʣʷ ʚʦʣʦʛʦʾ ʦʨʛʘʥʽʯʥʦʾ ʬʨʘʢʮʽʾ, ʱʦʙ ʫʥʠʢ-

ʥʫʪʠ ʥʝʧʨʠʻʤʥʦʛʦ ʟʘʧʘʭʫ ʚʽʜ ʨʦʟʢʣʘʜʘʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ, ʘ ʩʫʭʘ ʟʤʽʰʘ-

ʥʘ ʬʨʘʢʮʽʷ ʤʦʞʝ ʟʘʙʠʨʘʪʠʩʷ ʨʽʜʰʝ, ʧʦ ʤʽʨʽ ʥʘʧʦʚʥʝʥʥʷ ʢʦʥʪʝʡʥʝʨʫ. ʎʷ ʩʠʩʪʝ-

ʤʘ ʧʦʪʨʝʙʫʻ ʩʪʚʦʨʝʥʥʷ ʦʙôʻʢʪʽʚ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʩʦʨʪʫʚʘʥʥʷ ʟʤʽʰʘʥʠʭ ʚʽʜʭʦ-

ʜʽʚ, ʧʨʠʜʘʪʥʠʭ ʜʦ ʧʦʜʘʣʴʰʦʾ ʧʝʨʝʨʦʙʢʠ, ï ʩʦʨʪʫʚʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. ɼʣʷ ʪʦʛʦ 

ʱʦʙ ʦʪʨʠʤʘʪʠ ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʫʯʘʩʪʽ ʥʘʩʝʣʝʥʥʷ, ʥʝʦʙʭʽʜʥʝ ʧʨʦʚʝʜʝʥʥʷ ʨʝʪʝ-

ʣʴʥʦʾ ʧʨʦʩʚʽʪʥʠʮʴʢʦʾ ʨʦʙʦʪʠ ʪʘ ʩʪʠʤʫʣʶʚʘʥʥʷ. ʈʦʟʛʣʷʥʫʪʠʡ ʚʘʨʽʘʥʪ ʚʠʤʘʛʘʻ 

ʤʝʥʰʫ ʢʽʣʴʢʽʩʪʴ ʢʦʰʪʽʚ ʜʣʷ ʟʙʠʨʘʥʥʷ ʚʽʜʭʦʜʽʚ, ʥʽʞ ʧʝʨʰʠʡ ʚʘʨʽʘʥʪ (ʤʝʥʰʝ 

ʢʦʥʪʝʡʥʝʨʽʚ ï ʤʝʥʰʝ ʚʠʪʨʘʪ), ʘ ʪʘʢʦʞ ʻ ʟʨʫʯʥʽʰʠʤ ʜʣʷ ʥʘʩʝʣʝʥʥʷ (ʦʩʢʽʣʴʢʠ 

ʚʩʽ ʚʽʜʭʦʜʠ ʨʦʟʜʽʣʷʶʪʴʩʷ ʥʝ ʥʘ 4ï5 ʧʦʪʦʢʽʚ, ʘ ʣʠʰʝ ʥʘ 2). ʆʜʥʘʢ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʮʽʻʾ ʩʠʩʪʝʤʠ ʥʠʞʯʘ ʽ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʨʽʚʥʽ 45ï70% [3]. ʂʨʽʤ ʪʦʛʦ, ʟʤʝʥʰʫʻʪʴʩʷ 



~ 25 ~ 

 

 ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʪʘ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ, ˉ 2 (18), 2015 

 

ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʩʦʨʪʦʚʘʥʦʾ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ,  

ʽ ʙʽʣʴʰʽ ʢʦʰʪʠ ʚʠʪʨʘʯʘʶʪʴʩʷ ʥʘ ʩʦʨʪʫʚʘʥʥʷ ʽ ʦʙʨʦʙʢʫ ʚʽʜʭʦʜʽʚ. 

3) ʉʠʩʪʝʤʘ ʧʫʥʢʪʽʚ ʟʙʠʨʘʥʥʷ ʽ ʧʨʠʡʦʤʫ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ. ɼʣʷ ʥʝʚʝ-

ʣʠʢʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʷʢʽ ʥʝ ʤʘʶʪʴ ʨʝʩʫʨʩʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤ ʟʙʠ-

ʨʘʥʥʷ ʧʝʨʝʨʦʙʣʶʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟʛʽʜʥʦ ʟ ʚʠʱʝʨʦʟʛʣʷʥʫʪʠʤʠ ʚʘʨʽʘʥʪʘʤʠ, 

ʦʧʪʠʤʘʣʴʥʠʤ ʩʧʦʩʦʙʦʤ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʩʦʨʪʫʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʧʨʦʩʚʽʪʥʠʮʴʢʘ 

ʨʦʙʦʪʘ ʟ ʥʘʩʝʣʝʥʥʷʤ ʪʘ ʡʦʛʦ ʟʘʦʭʦʯʝʥʥʷ ʜʦ ʚʠʚʝʟʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʫ ʧʨʠʡʤʘʣʴ-

ʥʽ ʧʫʥʢʪʠ. ʎʝʡ ʤʝʪʦʜ ʪʘʢʦʞ ʤʦʞʣʠʚʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʫ ʙʽʣʴʰʠʭ ʤʽʩʪʘʭ ʫ ʧʦʻʜ-

ʥʘʥʥʽ ʟ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ ʟʙʠʨʘʥʥʷ. ʉʠʩʪʝʤʘ ʧʫʥʢʪʽʚ ʟʙʠʨʘʥʥʷ ʧʦʪʨʝʙʫʻ ʚʽʜ 

ʤʝʰʢʘʥʮʽʚ ʟʜʽʡʩʥʶʚʘʪʠ ʩʦʨʪʫʚʘʥʥʷ ʧʝʨʝʨʦʙʣʶʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʫ ʤʽʩʮʽ ʫʪʚʦ-

ʨʝʥʥʷ ʪʘ ʜʦʩʪʘʚʣʷʪʠ ʾʭ ʫ ʚʠʟʥʘʯʝʥʠʡ ʧʨʠʡʤʘʣʴʥʠʡ ʧʫʥʢʪ. ʎʝʡ ʧʨʠʡʤʘʣʴʥʠʡ 

ʧʫʥʢʪ ʤʽʩʪʠʪʴ ʢʦʥʪʝʡʥʝʨʠ ʜʣʷ ʦʜʥʦʛʦ ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʚʠʜʽʚ ʧʝʨʝʨʦʙʣʶʚʘʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. ʊʘʢʽ ʧʨʠʡʤʘʣʴʥʽ ʧʫʥʢʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʩʪʚʦʨʝʥʽ ʚ ʪʠʭ ʞʝ ʤʽʩʮʷʭ, 

ʢʫʜʠ ʤʝʰʢʘʥʮʽ ʧʨʠʥʦʩʷʪʴ ʟʚʠʯʘʡʥʽ ʚʽʜʭʦʜʠ, ʷʢʱʦ ʥʝ ʧʨʦʧʦʥʫʻʪʴʩʷ ʞʦʜʝʥ  

ʽʥʰʠʡ ʤʝʪʦʜ ʟʙʠʨʘʥʥʷ. ʇʨʠʡʤʘʣʴʥʠʡ ʧʫʥʢʪ ʤʦʞʝ ʪʘʢʦʞ ʟʥʘʭʦʜʠʪʠʩʷ ʚ ʮʝʥ-

ʪʨʘʣʴʥʠʭ ʤʽʩʮʷʭ, ʷʢ ʥʘʧʨʠʢʣʘʜ, ʧʦʙʣʠʟʫ ʪʦʨʛʦʚʝʣʴʥʠʭ ʮʝʥʪʨʽʚ ʪʘ ʥʘ ʘʚʪʦʩʪʦ-

ʷʥʢʘʭ (ʘʚʪʦʟʘʧʨʘʚʢʘʭ). ʆʜʥʠʤ ʽʟ ʩʧʦʩʦʙʽʚ ʨʝʘʣʽʟʘʮʽʾ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʻ ʘʚʪʦʤʘ-

ʪʠʯʥʽ ʧʫʥʢʪʠ ʧʨʠʡʦʤʫ ʇɽʊ-ʧʣʷʰʦʢ (ʷʢ ʧʨʘʚʠʣʦ, ʙʽʣʷ ʚʝʣʠʢʠʭ ʤʘʛʘʟʠʥʽʚ),  

ʚ ʷʢʠʭ ʟʘʤʽʩʪʴ ʚʢʠʥʫʪʦʾ ʧʣʷʰʢʠ ʚʠʜʘʻʪʴʩʷ ʧʝʚʥʘ ʩʫʤʘ ʢʦʰʪʽʚ. ɽʬʝʢʪʠʚʥʽʩʪʴ 

ʜʘʥʦʾ ʩʠʩʪʝʤʠ ï ʧʨʠʙʣʠʟʥʦ 30ï45%. 

 

ʉʦʨʪʫʚʘʣʴʥʽ ʢʦʤʧʣʝʢʩʠ 

 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʦʨʪʫʚʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʜʦʟʚʦʣʷʻ ʥʘʩʝʣʝʥʥʶ ʥʝ ʩʦʨʪʫʚʘʪʠ 

ʊʇɺ ʘʙʦ ʩʦʨʪʫʚʘʪʠ ʾʭ ʣʠʰʝ ʥʘ 2 ʬʨʘʢʮʽʾ, ʢʦʣʠ ʦʜʥʘ ʽʟ ʥʠʭ ï ʚʽʜʭʦʜʠ, ʷʢʽ  

ʚ ʧʦʜʘʣʴʰʦʤʫ ʤʦʞʫʪʴ ʙʫʪʠ ʧʝʨʝʨʦʙʣʝʥʽ, ï ʚʽʜʧʨʘʚʣʷʻʪʴʩʷ ʥʘ ʩʦʨʪʫʚʘʣʴʥʠʡ 

ʢʦʤʧʣʝʢʩ ʜʣʷ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ. ʄʝʪʘ ʪʘʢʠʭ 

ʢʦʤʧʣʝʢʩʽʚ ʧʦʣʷʛʘʻ ʫ ʩʪʚʦʨʝʥʥʽ ʜʦʧʦʤʽʞʥʦʛʦ ʦʙôʻʢʪʘ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʟʙʠʨʘʥ-

ʥʷ ʧʝʚʥʠʭ ʚʠʜʽʚ ʚʽʜʭʦʜʽʚ ʪʘ ʫʪʠʣʽʟʘʮʽʾ ʚʪʦʨʠʥʥʠʭ ʤʘʪʝʨʽʘʣʽʚ.  

ɺ ʦʩʥʦʚʥʦʤʫ, ʫ ʩʦʨʪʫʚʘʣʴʥʽ ʢʦʤʧʣʝʢʩʠ ʤʦʞʥʘ ʥʘʧʨʘʚʣʷʪʠ ʚʩʽ ʚʠʜʠ ʚʽʜ-

ʭʦʜʽʚ. ʆʜʥʘʢ, ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʟʙʠʨʘʪʠ ʚʦʣʦʛʽ ʭʘʨʯʦʚʽ ʚʽʜʭʦʜʠ, ʱʦ ʙʽʦʣʦʛʽʯʥʦ 

ʨʦʟʢʣʘʜʘʶʪʴʩʷ, ʦʢʨʝʤʦ ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʥʝ ʜʦʧʫʩʢʘʪʠ ʟʘʙʨʫʜʥʝʥʥʷ ʥʠʤʠ 

ʮʽʥʥʦʾ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ. 

ɯʩʥʫʻ ʜʚʘ ʧʨʠʥʮʠʧʠ ʩʦʨʪʫʚʘʥʥʷ: çʥʝʛʘʪʠʚʥʝ ʩʦʨʪʫʚʘʥʥʷè ʽ çʧʦʟʠʪʠʚʥʝ 

ʩʦʨʪʫʚʘʥʥʷè. ʅʝʛʘʪʠʚʥʝ ʩʦʨʪʫʚʘʥʥʷ ʧʦʣʷʛʘʻ ʫ ʚʠʜʘʣʝʥʥʽ ʟ ʧʦʪʦʢʫ ʚʽʜʭʦʜʽʚ 

ʩʪʦʨʦʥʥʽʭ ʤʘʪʝʨʽʘʣʽʚ. ɸ ʧʦʟʠʪʠʚʥʝ ʩʦʨʪʫʚʘʥʥʷ ʧʦʣʷʛʘʻ ʫ ʚʠʜʘʣʝʥʥʽ ʟ ʧʦʪʦʢʫ 

ʚʽʜʭʦʜʽʚ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ. ʆʨʛʘʥʽʟʘʮʽʷ ʩʦʨʪʫʚʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʧʦʚʠʥʥʘ 

ʚʽʜʧʦʚʽʜʘʪʠ ʩʠʩʪʝʤʽ ʟʙʦʨʫ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʜʘʥʽʡ 

ʤʽʩʮʝʚʦʩʪʽ. ɰʾ ʧʨʦʝʢʪʥʝ ʨʽʰʝʥʥʷ, ʨʝʘʣʽʟʘʮʽʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ʙʫʜʫʪʴ ʨʽʟʥʠʤʠ  

ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʠʥʮʠʧʫ ʩʦʨʪʫʚʘʥʥʷ: ʧʦʟʠʪʠʚʥʝ ʩʦʨʪʫʚʘʥʥʷ ʜʣʷ ʚʽʜʭʦʜʽʚ, 

ʢ̫ʽ ʜʦ ʮʴʦʛʦ ʥʝ ʩʦʨʪʫʚʘʣʠʩʴ, ʘʙʦ ʥʝʛʘʪʠʚʥʝ ʩʦʨʪʫʚʘʥʥʷ ʜʣʷ ʚʽʜʭʦʜʽʚ ʧʽʩʣʷ 

ʨʦʟʜʽʣʴʥʦʛʦ ʟʙʦʨʫ. 

ɹʽʣʴʰʽʩʪʴ ʫʢʨʘʾʥʩʴʢʠʭ ʧʨʦʝʢʪʽʚ ʧʝʨʝʜʙʘʯʘʶʪʴ ʧʦʟʠʪʠʚʥʝ ʩʦʨʪʫʚʘʥʥʷ 

ʨʘʥʽʰʝ ʥʝʚʽʜʩʦʨʪʦʚʘʥʠʭ ʚʽʜʭʦʜʽʚ. ʋ ʢʨʘʾʥʘʭ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ ʚʞʝ ʜʘʚʥʦ 

ʚʽʜʤʦʚʠʣʠʩʷ ʚʽʜ ʧʦʟʠʪʠʚʥʦʛʦ ʩʦʨʪʫʚʘʥʥʷ. ʋʢʨʘʾʥʩʴʢʽ ʫʩʪʘʥʦʚʢʠ ʥʘʡʯʘʩʪʽʰʝ 

ʢʦʧʽʶʶʪʴ ʟʘʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʽ ʩʭʝʤʠ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʥʝʛʘʪʠʚʥʦʤʫ 

ʩʦʨʪʫʚʘʥʥʽ. 

ʉʦʨʪʫʚʘʥʥʷ ʨʘʥʽʰʝ ʥʝʚʽʜʩʦʨʪʦʚʘʥʠʭ ʚʽʜʭʦʜʽʚ ʙʽʣʴʰʝ ʥʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ  

ʟ ʜʚʦʭ ʧʨʠʯʠʥ: ʝʢʦʥʦʤʽʯʥʘ ʥʝʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʽ ʚʝʣʠʢʽ ʪʝʭʥʽʯʥʽ ʩʢʣʘʜʥʦʩʪʽ. 
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ɽʢʦʥʦʤʽʯʥʘ ʥʝʨʝʥʪʘʙʝʣʴʥʽʩʪʴ: 

- ʥʝʦʙʭʽʜʥʦ ʚʽʜʩʦʨʪʫʚʘʪʠ ʚʝʩʴ ʦʙʩʷʛ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʜʣʷ ʪʦ-

ʛʦ, ʱʦʙ ʚʠʣʫʯʠʪʠ ʣʠʰʝ 10% ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʧʽʜʣʷʛʘʶʪʴ ʫʪʠʣʽʟʘʮʽʾ. ʋ ʟʚôʷʟʢʫ  

ʟ ʮʠʤ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʣʘʜʥʘʥʥʷ ʧʦʚʠʥʥʽ ʧʨʠʡʤʘʪʠʩʷ ʚ ʨʦʟʨʘʭʫʥʢʫ 

ʥʘ ʤʘʩʫ, ʷʢʘ ʚ 10 ʨʘʟʽʚ ʧʝʨʝʚʠʱʫʻ ʤʘʩʫ ʫʪʠʣʽʟʦʚʘʥʦʾ ʩʠʨʦʚʠʥʠ, ʱʦ ʚʠʤʘʛʘʻ 

ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʨʦʙʽʪʥʠʢʽʚ; 

- ʚʘʨʪʽʩʪʴ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʥʝ ʪʘʢʘ ʚʠʩʦʢʘ, ʱʦʙ ʚʠʧʣʘʯʫʚʘʪʠ ʘʤʦʨ-

ʪʠʟʘʮʽʡʥʽ ʚʽʜʨʘʭʫʚʘʥʥʷ ʧʦ ʦʙʣʘʜʥʘʥʥʶ ʽ ʧʦʢʨʠʚʘʪʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ; 

- ʥʘ ʢʦʥʚʝʻʨʽ ʥʝʦʙʭʽʜʥʦ ʦʙʨʦʙʠʪʠ 90% ʤʘʩʠ ʚʽʜʭʦʜʽʚ, ʷʢʘ ʥʝ ʧʨʝʜʩʪʘʚ-

ʣʷʻ ʞʦʜʥʦʛʦ ʽʥʪʝʨʝʩʫ ʽ ʙʫʜʝ ʚʠʚʝʟʝʥʘ ʥʘ ʟʚʘʣʠʱʝ ʘʙʦ ʩʤʽʪʪʻʩʧʘʣʶʚʘʣʴʥʠʡ 

ʟʘʚʦʜ. 

ʊʝʭʥʽʯʥʽ ʩʢʣʘʜʥʦʩʪʽ: 

- ʫʪʠʣʽʟʦʚʘʥʽ ʤʘʪʝʨʽʘʣʠ, ʟʘʙʨʫʜʥʝʥʽ ʦʨʛʘʥʽʯʥʠʤʠ ʚʽʜʭʦʜʘʤʠ, ʧʦʚʠʥʥʽ 
ʙʫʪʠ ʚʠʜʘʣʝʥʽ; 

- ʪʦʡ ʬʘʢʪ, ʱʦ ʫʪʠʣʽʟʦʚʘʥʽ ʬʨʘʢʮʽʾ ʙʫʢʚʘʣʴʥʦ ʛʫʙʣʷʪʴʩʷ ʚ ʧʦʪʦʮʽ ʟʤʽʰʘ-

ʥʠʭ ʚʽʜʭʦʜʽʚ, ʧʝʨʝʰʢʦʜʞʘʻ ʚʠʢʦʨʠʩʪʘʥʥʶ ʜʝʷʢʠʭ ʘʚʪʦʤʘʪʠʯʥʠʭ ʩʠʩʪʝʤ,  

ʪʘʢʠʭ ʷʢ ʤʘʛʥʽʪʥʽ ʩʝʧʘʨʘʪʦʨʠ, ʝʣʝʢʪʨʠʯʥʽ ʩʝʧʘʨʘʪʦʨʠ ʌʫʢʦ, ʙʘʣʽʩʪʠʯʥʽ ʩʝʧʘ-

ʨʘʪʦʨʠ; 

- ʨʦʙʦʪʘ ʟʽ ʟʤʽʰʘʥʠʤʠ ʚʽʜʭʦʜʘʤʠ ʧʦʚôʷʟʘʥʘ ʟ̔ ʩʝʨʡʦʟʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ 

ʛ̔ ʛʽʻʥʠ ʧʨʘʮʽ. 

ɺʨʘʭʦʚʫʶʯʠ ʜʦʩʚʽʜ ʨʦʟʚʠʥʫʪʠʭ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥ, ʦʯʽʢʫʚʘʥʘ ʝʬʝʢ-

ʪʠʚʥʽʩʪʴ ʟʙʠʨʘʥʥʷ ʊʇɺ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʦʨʪʫʚʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʜʣʷ ʤʘ-

ʪʝʨʽʘʣʽʚ, ʷʢʽ ʤʦʞʥʘ ʧʝʨʝʨʦʙʠʪʠ, ʩʢʣʘʜʘʻ ʧʨʠʙʣʠʟʥʦ 10ï15% (ʘ ʜʣʷ ʜʝʷʢʠʭ 

ʬʨʘʢʮʽʡ ʚʽʜʭʦʜʽʚ ï 75ï80%) [3], ʱʦ ʟʥʘʯʥʦ ʥʠʞʯʝ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʟʜʽʣʴʥʦʛʦ 

ʟʙʠʨʘʥʥʷ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ. ɼʦʩʚʽʜ ʨʫʯʥʦʛʦ ʩʦʨʪʫʚʘʥʥʷ ʟʤʽʰʘʥʠʭ 

ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʚʽʜ ʞʠʪʣʦʚʦʛʦ ʩʝʢʪʦʨʫ, ʷʢʽ ʧʨʦʡʰʣʠ ʯʝʨʝʟ 

ʩʤʽʪʪʻʧʨʦʚʽʜ, ʢʦʥʪʝʡʥʝʨ ʪʘ ʩʤʽʪʪʻʚʦʟ, ʻ ʥʝʛʘʪʠʚʥʠʤ. ʊʘʢʽ ʚʽʜʭʦʜʠ ʥʝ ʧʽʜʜʘ-

ʶʪʴʩʷ ʨʫʯʥʦʤʫ ʩʦʨʪʫʚʘʥʥʶ. ʇʨʠ ʮʴʦʤʫ ʨʦʙʦʪʘ ʩʦʨʪʫʚʘʣʴʥʠʢʽʚ ʻ ʥʝʧʨʠʚʘʙʣʠ-

ʚʦʶ ʽ ʥʝʧʨʦʜʫʢʪʠʚʥʦʶ, ʘ ʚʽʜʽʙʨʘʥʘ ʚʪʦʨʠʥʥʘ ʩʠʨʦʚʠʥʘ, ʦʩʦʙʣʠʚʦ ʤʘʢʫʣʘʪʫʨʘ, 

ʻ ʟʘʙʨʫʜʥʝʥʦʶ ʽ ʥʝʧʨʠʜʘʪʥʦʶ. 

ɼʘʥʠʡ ʧʽʜʭʽʜ, ʢʦʣʠ ʚʩʽ ʚʽʜʭʦʜʠ ʟʙʠʨʘʶʪʴʩʷ ʨʘʟʦʤ, ʥʝ ʧʦʪʨʝʙʫʻ ʞʦʜʥʠʭ 

ʜʦʜʘʪʢʦʚʠʭ ʟʫʩʠʣʴ ʚʽʜ ʪʦʛʦ, ʭʪʦ ʧʨʦʜʫʢʫʻ ʮʽ ʚʽʜʭʦʜʠ (ʟʨʫʯʥʦ ʥʘ ʦʨ-

ʛʘʥʽʟʘʮʽʡʥʦʤʫ ʨʽʚʥʽ). ɺʽʜʧʦʚʽʜʥʦ, ʞʦʜʥʠʭ ʜʦʜʘʪʢʦʚʠʭ ʢʦʰʪʽʚ ʜʣʷ ʟʙʠʨʘʥʥʷ 

ʊʇɺ ʥʝ ʧʦʪʨʽʙʥʦ. ʆʜʥʘʢ, ʧʨʠ ʮʴʦʤʫ ʙʫʜʫʪʴ ʚʠʪʨʘʯʘʪʠʩʴ ʚʝʣʠʢʽ ʢʦʰʪʠ ʥʘ 

ʦʙʨʦʙʢʫ ʟʤʽʰʘʥʠʭ ʚʽʜʭʦʜʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʥʘ ʾʭ ʩʦʨʪʫʚʘʥʥʷ ʥʘ ʩʦʨʪʫʚʘʣʴʥʠʭ 

ʢʦʤʧʣʝʢʩʘʭ. ʂʨʽʤ ʪʦʛʦ, ʽʩʥʫʻ ʟʥʘʯʥʘ ʡʤʦʚʽʨʥʽʩʪʴ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʪʝʥʮʽʡʥʦʾ 

ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ, ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʾʾ ʷʢʦʩʪʽ ʽ ʟʤʝʥʰʝʥʥʷ ʚʘʨ-

ʪʦʩʪʽ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʦʯʠʱʝʥʥʷ. 

 

ʊʝʨʤʽʯʥʘ ʧʝʨʝʨʦʙʢʘ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ 

 

ʆʜʥʠʤ ʽʟ ʧʝʨʰʠʭ ʽ, ʚʦʜʥʦʯʘʩ, ʥʘʡʧʨʦʩʪʽʰʠʭ ʩʧʦʩʦʙʽʚ ʫʪʠʣʽʟʘʮʽʾ ʊʇɺ ʙʫʣʦ ʽ 

ʟʘʣʠʰʘʻʪʴʩʷ ʾʭ ʩʧʘʣʶʚʘʥʥʷ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽ ʧʦʟʙʘ-

ʚʣʝʥʥʷ ʚʽʜ ʚʽʜʭʦʜʽʚ, ʽ ʤʦʞʣʠʚʝ ʦʪʨʠʤʘʥʥʷ ʝʥʝʨʛʽʾ ʟ ʥʠʭ, ʽ ʯʘʩʪʢʦʚʦ ʟʥʠʢʘʻ ʧʦ-

ʪʨʝʙʘ ʫ ʾʭ ʟʘʭʦʨʦʥʝʥʥʽ, ʘ ʪʦʤʫ ʽ ʫ ʧʨʦʙʣʝʤʘʪʠʯʥʦʤʫ ʧʦʰʫʢʫ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥ-

ʢʠ. ʉʘʤʝ ʪʦʤʫ ʩʤʽʪʪʻʩʧʘʣʶʚʘʣʴʥʽ ʟʘʚʦʜʠ (ʉʉɿ) ʩʧʦʯʘʪʢʫ ʽ ʥʘʙʫʣʠ ʧʦʰʠʨʝʥʥʷ 

ʫ ʩʚʽʪʽ ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʘ ʧʦʣʽʛʦʥʘʤ. ʆʜʥʘʢ, ʧʦʩʪʫʧʦʚʦ ʩʪʘʣʦ ʦʯʝʚʠʜʥʠʤ, ʱʦ 

ʝʢʩʧʣʫʘʪʘʮʽʷ ʉʉɿ ï ʪʝʞ ʥʝ ʥʘʡʢʨʘʱʠʡ ʩʧʦʩʽʙ ʧʦʚʦʜʞʝʥʥʷ ʽʟ ʚʽʜʭʦʜʘʤʠ, 
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ʦʩʢʽʣʴʢʠ ʩʧʘʣʶʚʘʥʥʷ ʨʽʟʥʦʨʽʜʥʠʭ ʚʽʜʭʦʜʽʚ ʚʠʢʣʠʢʘʻ ʽʥʰʫ ʝʢʦʣʦʛʽʯʥʫ ʧʨʦʙʣʝ-

ʤʫ ï ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ.  

ɺʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʟʘ ʢʦʨʜʦʥʦʤ ʧʝʨʝʜ ʩʧʘʣʶʚʘʥʥʷʤ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦ-

ʚʠʭ ʚʽʜʭʦʜʽʚ ʚʦʥʠ ʧʽʜʣʷʛʘʶʪʴ ʦʙʦʚôʷʟʢʦʚʦʤʫ ʩʦʨʪʫʚʘʥʥʶ ʪʘ, ʷʢ ʧʨʘʚʠʣʦ, ʤʝ-

ʭʘʥʽʢʦ-ʙʽʦʣʦʛʽʯʥʽʡ ʦʙʨʦʙʮ,̔ ʱʦ ʤʽʥʽʤʽʟʫʻ ʧʦʪʨʘʧʣʷʥʥʷ ʥʝʙʘʞʘʥʠʭ ʨʝʯʦʚʠʥ  

ʫ ʧʽʯ ʜʣʷ ʩʧʘʣʶʚʘʥʥʷ ʪʘ ʧʽʜʚʠʱʫʻ ʝʢʦʣʦʛʽʯʥʫ ʙʝʟʧʝʢʫ ʟʘʢʦʨʜʦʥʥʠʭ 

ʩʤʽʪʪʻʩʧʘʣʶʚʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ [2]. ʅʘ ʞʘʣʴ, ʚ ʋʢʨʘʾʥʽ ʩʦʨʪʫʚʘʥʥʷ ʊʇɺ 

ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʪʦʤʫ ʚʩʽ ʚʽʜʭʦʜʠ ʩʧʘʣʶʶʪʴʩʷ ʨʘʟʦʤ ʙʝʟ ʙʫʜʴ-ʷʢʦʾ 

ʦʙʨʦʙʢʠ (ʱʦ ʻ ʝʢʦʣʦʛʽʯʥʦ ʥʝʧʨʠʡʥʷʪʥʠʤ). ʅʘ ʩʴʦʛʦʜʥʽ ʜʣʷ ʩʧʘʣʶʚʘʥʥʷ ʥʝ-

ʨʦʟʜʽʣʝʥʠʭ ʚʽʜʭʦʜʽʚ ʚʽʜʩʫʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ʽ ʪʝʭʥʽʯʥʽ ʨʽʰʝʥʥʷ, ʷʢʽ ʧʦʚʥʽʩʪʶ 

ʚʠʢʣʶʯʘʶʪʴ ʥʘʜʭʦʜʞʝʥʥʷ ʙʘʛʘʪʴʦʭ ʥʝʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ʜʦʚʢʽʣʣʷ [5]. 

ɼʣʷ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʫ ʩʧʘʣʶʚʘʥʥʷ ʚʦʣʦʛʽʩʪʴ ʊʇɺ ʤʘʻ ʙʫʪʠ ʥʝ ʙʽʣʴ-

ʰʝ 40ï45%. ʗʢʱʦ ʚʦʣʦʛʽʩʪʴ ʧʝʨʝʚʠʱʫʻ ʮʝʡ ʧʦʢʘʟʥʠʢ, ʧʝʨʝʜ ʩʧʘʣʶʚʘʥʥʷʤ 

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʽʜʩʫʰʫʚʘʪʠ ʚʽʜʭʦʜʠ [6]. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʫ ʤʦʨʬʦʣʦʛʽʯʥʦʤʫ 

ʩʢʣʘʜʽ ʫʢʨʘʾʥʩʴʢʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʥʘ ʜʦʣʶ ʭʘʨʯʦʚʠʭ ʚʽʜʭʦʜʽʚ, ʷʢʽ ʚ ʦʩ-

ʥʦʚʥʦʤʫ ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʫ ʚʦʣʦʛʽʩʪʴ, ʧʨʠʧʘʜʘʻ ʥʘʡʙʽʣʴʰʘ ʯʘʩʪʠʥʘ, ʪʦ 

ʧʦʩʪʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʜʦʜʘʪʢʦʚʦʤʫ ʦʙʣʘʜʥʘʥʥʽ ʜʣʷ ʩʫʰʽʥʥʷ ʚʽʜʭʦʜʽʚ. 

ɺʘʞʢʦ ʟʜʽʡʩʥʶʚʘʪʠ ʢʦʥʪʨʦʣʴ ʟʘ ʧʦʪʨʘʧʣʷʥʥʷʤ ʥʘ ʉʉɿ ʟʘʙʦʨʦʥʝʥʠʭ ʪʦʢ-

ʩʠʯʥʠʭ ʚʽʜʭʦʜʽʚ ʘʙʦ ʪʘʢʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʷʢ ʧʦʣʽʚʽʥʽʣʭʣʦʨʠʜ, ʷʢʽ ʤʦʞʫʪʴ ʧʨʠ 

ʩʧʘʣʶʚʘʥʥʽ ʜʘʚʘʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʥʝʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ. ɸʪʦʤʠ ʚʘʞʢʠʭ ʤʝ-

ʪʘʣʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʾʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʦʥʮʝʥʪʨʫʶʪʴʩʷ ʚ ʟʦʣʽ ʘʙʦ ʨʘʟʦʤ  

ʟ ʥʝʩʧʘʣʝʥʦʶ ʦʨʛʘʥʽʢʦʶ ʽ ʯʘʩʪʠʥʢʘʤʠ ʧʠʣʫ ʧʦʪʨʘʧʣʷʶʪʴ ʚ ʧʦʚʽʪʨʷ. ʋ ʧʦʚʽʪʨʷ 

ʪʘʢʦʞ ʥʘʜʭʦʜʷʪʴ ʦʢʩʠʜʠ ʩʽʨʢʠ, ʚʫʛʣʝʮʶ ʽ ʘʟʦʪʫ, ʣʝʪʢʽ ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ,  

ʚ ʪʦʤʫ ʯʠʩʣʽ ʜʽʦʢʩʠʥʠ, ʧʦʣʽʘʨʦʤʘʪʠʯʥʽ ʪʘ ʽʥʰʽ ʭʣʦʨʚʤʽʩʥʽ ʚʫʛʣʝʚʦʜʥʽ.  

ʂʨʽʤ ʪʦʛʦ, ʟʘʚʦʜʠ ʥʝ ʟʥʠʱʫʶʪʴ ʚʽʜʭʦʜʽʚ ʦʩʪʘʪʦʯʥʦ. ɺʠʩʦʢʦʪʦʢʩʠʯʥʽ ʰʣʘ-

ʢʠ ʪʘ ʟʦʣʘ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʧʘʣʶʚʘʥʥʷ, ʘ ʮʝ ʩʪʘʥʦʚʠʪʴ ʜʦ 30% 

ʧʦʯʘʪʢʦʚʦʾ ʤʘʩʠ ʚʽʜʭʦʜʽʚ, ʚʩʝ ʦʜʥʦ ʤʘʶʪʴ ʙʫʪʠ ʧʦʭʦʚʘʥʽ ʥʘ ʧʦʣʽʛʦʥʘʭ. ɺ ʧʨʦ-

ʮʝʩʽ ʟʥʝʰʢʦʜʞʝʥʥʷ ʊʇɺ ʥʘ ʉʉɿ ʪʘʢʦʞ ʫʪʚʦʨʶʶʪʴʩʷ ʛʘʟʦʚʽ ʚʠʢʠʜʠ, ʚʦʜʘ ʚʽʜ 

ʧʨʦʤʠʚʘʥʥʷ ʛʘʟʽʚ (ʧʨʠ ʤʦʢʨʽʡ ʦʯʠʩʪʮʽ), ʬʽʣʴʪʨʘʪ (ʥʘʩʠʯʝʥʠʡ ʙʘʛʘʪʴʤʘ ʥʝʙʝʟ-

ʧʝʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʷʢʽ ʤʽʩʪʷʪʴʩʷ ʚ ʊʇɺ). 

ɼʣʷ ʦʯʠʩʪʢʠ ʧʦʚʽʪʨʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʠʩʪʝʤʘ ʙʘʛʘʪʦʩʪʫʧʝʥʝʚʠʭ ʬʽʣʴ-

ʪʨʽʚ. ɺʽʜ ʜʝʷʢʠʭ ʛʘʟʦʧʦʜʽʙʥʠʭ ʜʦʤʽʰʦʢ ʧʦʚʽʪʨʷ ʤʦʞʥʘ ʦʯʠʩʪʠʪʠ ʜʦʩʠʪʴ ʣʝʛʢʦ. 

ʅʘʧʨʠʢʣʘʜ, ʢʠʩʣʦʪʥʽ ʛʘʟʠ ʤʦʞʥʘ ʟʽʙʨʘʪʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʢʘʥʠʥʥʽ ʬʽʣʴʪʨʠ. 

ɸ ʽʥʰʽ ʟʘʙʨʫʜʥʶʚʘʯʽ ʧʦʪʨʝʙʫʶʪʴ ʩʢʣʘʜʥʽʰʠʭ ʦʯʠʩʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʪʘʢʠʭ ʷʢ 

ʬʽʣʴʪʨʠ ʘʢʪʠʚʦʚʘʥʦʛʦ ʚʫʛʽʣʣʷ ʽ ʝʣʝʢʪʨʦʬʽʣʴʪʨʠ ʚʠʩʦʢʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ. ɼʣʷ 

ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʜʽʦʢʩʠʥʽʚ ʤʦʞʥʘ ʩʧʘʣʶʚʘʪʠ ʚʽʜʭʦʜʠ ʧʨʠ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘ-

ʪʫʨʘʭ (ʙʽʣʴʰʝ 1200 Áʉ), ʦʜʥʘʢ ʧʨʠ ʮʴʦʤʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʤʽʩʪ ʽʥʰʠʭ ʰʢʽʜʣʠ-

ʚʠʭ ʨʝʯʦʚʠʥ, ʥʘʧʨʠʢʣʘʜ ʦʢʩʠʜʽʚ ʘʟʦʪʫ [7]. 

ʅʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ˇʨʫʥʪʠ ʟʜʽʡʩʥʶʶʪʴ ʰʣʘʢ, ʟʦʣʘ, ʥʝʩʧʘʣʝʥʽ ʤʘ-

ʪʝʨʽʘʣʠ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ ʟʘʭʦʨʦʥʠʪʠ. ʐʣʘʢ ʽ ʟʦʣʘ ʬʦʨʤʫʶʪʴ 

ʙʣʠʟʴʢʦ 15ï20% ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ ʦʙôʻʤʫ ʚʽʜʭʦʜʽʚ, ʘ ʣʝʪʢʽ ʩʧʦʣʫʢʠ ʽ ʧʠʣ ï  

3ï5%. ʐʣʘʢ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʛʨʘʚʽʶ, ʢʘʤʽʥʥʷ, ʩʢʣʷʥʠʭ ʽ ʤʝʪʘʣʝʚʠʭ ʚʢʣʶʯʝʥʴ. 

ɼʫʞʝ ʯʘʩʪʦ ʟʦʣʘ, ʷʢʘ ʟʘʣʠʰʘʻʪʴʩʷ ʧʽʩʣʷ ʩʧʘʣʶʚʘʥʥʷ ʚʽʜʭʦʜʽʚ, ʚʚʘʞʘʻʪʴʩʷ ʥʝ-

ʙʝʟʧʝʯʥʦʶ, ʘ ʪʦʤʫ ʾʾ ʟʘʭʦʨʦʥʶʶʪʴ ʥʘ ʧʦʣʽʛʦʥʘʭ ʥʝʙʝʟʧʝʯʥʠʭ ʚʽʜʭʦʜʽʚ. 

ʈʘʟʦʤ ʟ ʪʠʤ, ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʤʘʪʝʨʽʘʣʽʚ, ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʚʪʦʨʠʥʥʦʛʦ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷ ʽ ʧʝʨʝʨʦʙʢʠ, ʙʫʜʝ ʚʪʨʘʯʝʥʘ, ʷʢ ʽ ʝʥʝʨʛʽʷ ʟ ʮʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʉʚʦʛʦ ʯʘʩʫ ʅʽʤʝʯʯʠʥʘ ʟʽʰʪʦʚʭʥʫʣʘʩʷ ʟ ʧʝʨʝʧʦʚʥʝʥʥʷʤ ʩʤʽʪʪʻʟʚʘʣʠʱ  

ʽ ʧʨʠʡʥʷʣʘ ʧʣʘʥ ʙʫʜʽʚʥʠʮʪʚʘ 120 ʉʉɿ. ʇʽʜ ʚʧʣʠʚʦʤ ʧʨʦʪʝʩʪʽʚ ʫʨʷʜ ʜʦ ʢʽʥʮʷ 

1990-ʭ ʨʦʢʽʚ ʟʫʤʽʚ ʧʦʙʫʜʫʚʘʪʠ ʪʽʣʴʢʠ 20 ʟʘʚʦʜʽʚ, ʧʨʠʯʦʤʫ ʙʘʛʘʪʦ  
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ʬʝʜʝʨʘʣʴʥʠʭ ʟʝʤʝʣʴ ʚʽʜʤʦʚʠʣʠʩʷ ʚʽʜ ʩʧʘʣʶʚʘʥʥʷ ʚʽʜʭʦʜʽʚ ʽ ʧʝʨʝʡʰʣʠ ʜʦ ʾʭ 

ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʟʜʽʣʴʥʦʛʦ ʟʙʦʨʫ ʪʘ ʧʝʨʝʨʦʙʢʠ. ʇʨʠʡʥʷʪʪʷ ʙʽʣʴʰ ʩʫʚʦʨʠʭ 

ʩʪʘʥʜʘʨʪʽʚ ɭʉ ʥʘ ʩʧʘʣʶʚʘʥʥʷ ʚʽʜʭʦʜʽʚ ʧʨʠʟʚʝʣʦ ʜʦ ʧʦʚʩʶʜʥʦʛʦ ʟʘʢʨʠʪʪʷ ʉʉɿ 

ʽ ʜʦ ʙʘʛʘʪʦʚʘʨʪʽʩʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʢʦʤʧʣʝʢʩʽʚ [8]. 

ɺ ʢʨʘʾʥʘʭ, ʜʝ ʜʦʩʪʘʪʥʷ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʝʢʦʣʦʛʽʯʥʠʤ ʧʨʦʙʣʝʤʘʤ, ʜʦ 

ʧʦʣʦʚʠʥʠ ʢʘʧʽʪʘʣʴʥʠʭ ʚʠʪʨʘʪ ʧʨʠ ʙʫʜʽʚʥʠʮʪʚʽ ʩʤʽʪʪʻʩʧʘʣʶʚʘʣʴʥʠʭ ʟʘʚʦʜʽʚ 

ʡʜʝ ʥʘ ʫʩʪʘʥʦʚʢʫ ʧʦʚʽʪʨʦʦʯʠʩʥʠʭ ʩʠʩʪʝʤ. ɼʦ 1/3 ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪ 

ʩʤʽʪʪʻʩʧʘʣʶʚʘʣʴʥʠʭ ʟʘʚʦʜʽʚ ʡʜʝ ʥʘ ʧʣʘʪʫ ʟʘ ʟʘʭʦʨʦʥʝʥʥʷ ʟʦʣʠ, ʱʦ ʫʪʚʦ-

ʨʶʻʪʴʩʷ ʧʨʠ ʩʧʘʣʶʚʘʥʥʽ ʚʽʜʭʦʜʽʚ. 

ʆʪʞʝ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʩʤʽʪʪʻʩʧʘʣʶ-

ʚʘʣʴʥʦʛʦ ʟʘʚʦʜʫ ʥʝʦʙʭʽʜʥʽ ʜʫʞʝ ʚʝʣʠʢʽ ʬʽʥʘʥʩʦʚʽ ʚʠʪʨʘʪʠ ʽ ʩʠʩʪʝʤʘ ʧʦʧʝ-

ʨʝʜʥʴʦ ʾʧʽʜʛʦʪʦʚʢʠ ʚʽʜʭʦʜʽʚ, ʱʦ ʜʣʷ ʫʢʨʘʾʥʩʴʢʠʭ ʤʽʩʪ ʻ ʤʘʣʦ ʨʝʘʣʴʥʠʤ ʥʘ ʩʫ-

ʯʘʩʥʦʤʫ ʝʪʘʧʽ. ʊʦʤʫ ʣʦʛʽʯʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʰʠʭ ʩʧʦʩʦʙʽʚ ʧʦʚʦʜʞʝʥʥʷ  

ʟ ʊʇɺ. 

ɿʥʘʯʥʦ ʧʝʨʩʧʝʢʪʠʚʥʽʰʠʤʠ ʟ ʝʢʦʣʦʛʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʻ ʧʽʨʦʣʽʟʥʽ ʫʩʪʘʥʦʚ-

ʢʠ, ʜʽʷ ʷʢʠʭ ʧʦʣʷʛʘʻ ʫ ʪʝʨʤʽʯʥʽʡ ʜʝʩʪʨʫʢʮʽʾ ʦʨʛʘʥʽʯʥʦʾ ʯʘʩʪʠʥʠ ʪʚʝʨʜʠʭ ʧʦʙʫ-

ʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʙʝʟ ʜʦʩʪʫʧʫ ʢʠʩʥʶ ʽ ʨʦʟʧʣʘʚʣʝʥʥʽ ʥʝʦʨʛʘʥʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. 

ɺʦʥʠ ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʽ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʘ ʤʝʪʦʜʫ ʩʧʘʣʶʚʘʥʥʷ  

ʫ ʨʦʟʚʠʥʫʪʠʭ ʢʨʘʾʥʘʭ. ʋ ʪʝʭʥʦʣʦʛʽʾ ʧʽʨʦʣʽʟʫ ʻ ʜʚʽ ʦʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ʚ ʧʦʨʽʚ-

ʥʷʥʥʽ ʟʽ ʩʤʽʪʪʻʩʧʘʣʶʚʘʥʥʷʤ [6]: 

- ʟʥʘʯʥʝ ʟʤʝʥʰʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷʥʦʛʦ ʡ ʚʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱ; 

- ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʘ ʫʪʠʣʽʟʘʮʽʷ ʧʦʪʝʥʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʴʥʠʭ ʽ ʝʥʝʨʛʝʪʠʯʥʠʭ 
ʨʝʩʫʨʩʽʚ, ʷʢʽ ʤʽʩʪʷʪʴʩʷ ʚ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʘʭ. 

ʆʜʥʘʢ ʚʘʨʪʽʩʪʴ ʧʽʨʦʣʽʟʥʠʭ ʫʩʪʘʥʦʚʦʢ ʜʫʞʝ ʚʠʩʦʢʘ, ʱʦ ʧʝʨʝʰʢʦʜʞʘʻ ʾʭ 

ʰʠʨʦʢʦʤʫ ʚʧʨʦʚʘʜʞʝʥʥʶ. 

 

ʇʦʨʽʚʥʷʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʧʦʚʦʜʞʝʥʥʷ ʟ ʪʚʝʨʜʠʤʠ 

ʧʦʙʫʪʦʚʠʤʠ ʚʽʜʭʦʜʘʤʠ 

 

ɽʢʦʣʦʛʽʯʥʽ ʚʧʣʠʚʠ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʧʦʚʦʜʞʝʥʥʷ ʟ ʊʇɺ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣ. 1. 

ɯʟ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʪʘʙʣʠʮʽ ʚʠʜʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʝʢʦʣʦʛʽʯʥʦ ʧʨʠʡʥʷʪʥʠʤ 

ʩʧʦʩʦʙʦʤ ʧʦʚʦʜʞʝʥʥʷ ʟ ʊʇɺ ʻ ʾʭ ʨʦʟʜʽʣʴʥʝ ʟʙʠʨʘʥʥʷ ʽʟ ʧʦʜʘʣʴʰʦʶ ʫʪʠʣʽʟʘ-

ʮʽʻʶ ʚʽʜʽʙʨʘʥʦʾ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ. ɸ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʤʽʪʪʻʩʧʘʣʶʚʘʣʴʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ ʻ ʥʘʡʤʝʥʰ ʝʢʦʣʦʛʽʯʥʠʤ ʰʣʷʭʦʤ ʧʦʚʦʜʞʝʥʥʷ ʟ ʊʇɺ. 

 

ʊʘʙʣʠʮʷ 1. ɺʧʣʠʚ ʩʧʦʩʦʙʽʚ ʧʦʚʦʜʞʝʥʥʷ ʟ ʪʚʝʨʜʠʤʠ ʧʦʙʫʪʦʚʠʤʠ ʚʽʜʭʦʜʘʤʠ  

ʥʘ ʜʦʚʢʽʣʣʷ 

ʉʝʨʝʜʦʚʠʱʝ 

ʉʧʦʩʽʙ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ 

ʈʦʟʜʽʣʴʥʝ ʟʙʠʨʘʥʥʷ 
ɺʠʢʦʨʠʩʪʘʥʥʷ  

ʩʦʨʪʫʚʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ 
ʊʝʨʤʽʯʥʘ ʦʙʨʦʙʢʘ 

ʇʦʚʽʪʨʷ ʄʽʥʽʤʘʣʴʥʠʡ  

ʤʦʞʣʠʚʠʡ ʚʧʣʠʚ  

ʟʘʣʠʰʢʦʚʠʭ  

ʥʝʚʽʜʩʦʨʪʦʚʘʥʠʭ  

ʚʽʜʭʦʜʽʚ 

ɺʠʢʠʜʠ ʧʠʣʫ ɺʠʢʠʜʠ CO, CO2, SO2, 

HCl, HF, NOx, ʚʘʞʢʠʭ 

ʤʝʪʘʣʽʚ, ʘʨʦʤʘʪʠʯʥʠʭ 

ʚʫʛʣʝʚʦʜʥʽʚ, ʜʽʦʢʩʠʥʽʚ 

(ʧʽʜ ʯʘʩ ʧʽʨʦʣʽʟʫ  

ʚʠʢʠʜʠ ʦʩʪʘʥʥʽʭ ʜʚʦʭ 

ʚʽʜʩʫʪʥʽ) 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 1 

ʉʝʨʝʜʦʚʠʱʝ 

ʉʧʦʩʽʙ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ 

ʈʦʟʜʽʣʴʥʝ ʟʙʠʨʘʥʥʷ 
ɺʠʢʦʨʠʩʪʘʥʥʷ  

ʩʦʨʪʫʚʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ 
ʊʝʨʤʽʯʥʘ ʦʙʨʦʙʢʘ 

ɺʦʜʘ ʅʝʟʥʘʯʥʝ ʟʘʙʨʫʜʥʝʥʥʷ 

ʤʘʪʝʨʽʘʣʘʤʠ 

ʽ ʨʝʯʦʚʠʥʘʤʠ, ʷʢʽ  

ʟʘʣʠʰʘʶʪʴʩʷ  

ʥʝʚʽʜʩʦʨʪʦʚʘʥʠʤʠ  

ʽ ʚʽʜʧʨʘʚʣʷʶʪʴʩʷ ʥʘ 

ʩʤʽʪʪʻʟʚʘʣʠʱʝ 

ʅʝʟʥʘʯʥʝ ʟʘʙʨʫʜʥʝʥʥʷ  

ʤʘʪʝʨʽʘʣʘʤʠ ʽ ʨʝʯʦʚʠʥʘʤʠ, 

ʷʢʽ ʟʘʣʠʰʘʶʪʴʩʷ  

ʥʝʚʽʜʩʦʨʪʦʚʘʥʠʤʠ  

ʽ ʚʽʜʧʨʘʚʣʷʶʪʴʩʷ ʥʘ 

ʩʤʽʪʪʻʟʚʘʣʠʱʝ. 

ʉʪʽʯʥʽ ʚʦʜʠ, ʟʘʙʨʫʜʥʝʥʽ  

ʥʝʙʝʟʧʝʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, 

ʰʢʽʜʣʠʚʠʤʠ  

ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ  

(ʬʽʣʴʪʨʘʪ) 

ʇʦʪʝʥʮʽʡʥʝ ʦʩʽʜʘʥʥʷ 

ʯʘʩʪʠʥʦʢ  

ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ 

ʨʝʯʦʚʠʥ ʫ ʧʦʚʝʨʭʥʝʚʽ  

ʚʦʜʦʡʤʠ; ʘʣʴʜʝʛʽʜʠ 

ʪʘ ʭʣʦʨʠʜʠ ʫ ʚʦʜʽ  

ʚʽʜ ʧʨʦʤʠʚʘʥʥʷ ʛʘʟʽʚ 

ˆʨʫʥʪ ʅʝʟʥʘʯʥʝ ʟʘʙʨʫʜʥʝʥʥʷ 

ʤʘʪʝʨʽʘʣʘʤʠ  

ʽ ʨʝʯʦʚʠʥʘʤʠ, ʷʢʽ  

ʟʘʣʠʰʘʶʪʴʩʷ  

ʥʝʚʽʜʩʦʨʪʦʚʘʥʠʤʠ  

ʽ ʚʽʜʧʨʘʚʣʷʶʪʴʩʷ ʥʘ 

ʩʤʽʪʪʻʟʚʘʣʠʱʝ 

ʅʝʟʥʘʯʥʝ ʟʘʙʨʫʜʥʝʥʥʷ  

ʤʘʪʝʨʽʘʣʘʤʠ ʽ ʨʝʯʦʚʠʥʘʤʠ, 

ʷʢʽ ʟʘʣʠʰʘʶʪʴʩʷ  

ʥʝʚʽʜʩʦʨʪʦʚʘʥʠʤʠ ʽ  

ʚʽʜʧʨʘʚʣʷʶʪʴʩʷ ʥʘ  

ʩʤʽʪʪʻʟʚʘʣʠʱʝ 

ɿʘʭʦʨʦʥʝʥʥʷ  

ʟʘʣʠʰʢʽʚ ʧʦʧʝʣʫ  

ʽ ʰʣʘʢʫ, ʷʢʽ ʤʽʩʪʷʪʴ 

ʚʘʞʢʽ ʤʝʪʘʣʠ ʪʘ ʽʥʰʽ 

ʥʝʙʝʟʧʝʯʥʽ ʩʧʦʣʫʢʠ 

 

ɺʠʩʥʦʚʢʠ 

 

ʂʦʞʝʥ ʽʟ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʩʧʦʩʦʙʽʚ ʧʦʚʦʜʞʝʥʥʷ ʟ ʊʇɺ ʤʘʻ ʨʽʟʥʝ ʩʧʽʚʚʽʜʥʦ-

ʰʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʨʦʟʫʤʦʚʦʾ ʪʘ ʬʽʟʠʯʥʦʾ ʨʦʙʦʪʠ ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʧʝʨʝʜʙʘʯʘʻ 

ʨʽʟʥʠʡ ʩʪʫʧʽʥʴ ʫʯʘʩʪʽ ʫʪʚʦʨʶʚʘʯʘ ʚʽʜʭʦʜʽʚ. ʂʨʽʤ ʪʦʛʦ, ʢʦʞʝʥ ʩʧʦʩʽʙ ʤʘʻ ʨʽʟʥʽ 

ʢʘʧʽʪʘʣʴʥʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʨʽʟʥʦʛʦ ʨʽʚʥʷ ʬʽʥʘʥʩʦʚʠʭ 

ʟʦʙʦʚôʷʟʘʥʴ ʽ ʥʘʩʝʣʝʥʥʷ, ʽ ʤʽʩʮʝʚʦʾ ʚʣʘʜʠ. ʅʘʨʝʰʪʽ, ʢʦʞʝʥ ʚʘʨʽʘʥʪ ʧʝʨʝʜʙʘʯʘʻ 

ʦʪʨʠʤʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʨʽʟʥʦʛʦ ʩʢʣʘʜʫ ʽ ʷʢʦʩʪʽ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʨʠʥʦʢ ʚʪʦʨʠʥʥʦʾ 

ʩʠʨʦʚʠʥʠ. ɺʠʙʽʨ ʤʦʜʝʣʽ ʧʦʚʦʜʞʝʥʥʷ ʟ ʊʇɺ ʟʘʣʝʞʠʪʴ ʪʘʢʦʞ ʚʽʜ ʥʘʷʚʥʦʩʪʽ  

ʽ ʧʦʚʥʦʪʠ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʫ ʮʽʡ ʩʬʝʨʽ, ʘ ʪʘʢʦʞ ʚʽʜ ʥʘʣʝʞʥʦʩʪʽ ʢʦʥʪʨʦʣʶ ʟʘ ʡʦʛʦ 

ʚʠʢʦʥʘʥʥʷʤ. ʅʘ ʚʠʙʽʨ ʩʧʦʩʦʙʫ ʪʘʢʦʞ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʤʝʪʦ-

ʜʠ ʩʪʠʤʫʣʶʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʧʽʜʣʘʰʪʦʚʫʚʘʪʠʩʴ ʧʽʜ ʦʙʨʘʥʫ ʤʦʜʝʣʴ ʧʦʚʦʜʞʝʥ-

ʥʷ ʟ ʚʽʜʭʦʜʘʤʠ. 

ʆʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʟʘʚʜʘʥʴ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʮʽʣʽʩʥʦʾ ʩʠʩʪʝʤʠ ʧʦʚʦʜʞʝʥʥʷ  

ʟ ʚʽʜʭʦʜʘʤʠ ʻ ʟʥʠʞʝʥʥʷ ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʣʶʜʝʡ ʪʘ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ. 

ʊʦʤʫ ʧʨʠ ʚʠʙʦʨʽ ʩʧʦʩʦʙʫ ʚʠʜʘʣʝʥʥʷ, ʧʝʨʝʨʦʙʣʝʥʥʷ, ʫʪʠʣʽʟʘʮʽʾ ʪʘ ʟʥʝʰʢʦʜ-

ʞʝʥʥʷ ʚʽʜʭʦʜʽʚ ʦʙʦʚôʷʟʢʦʚʦ ʤʘʶʪʴ ʙʫʪʠ ʚʠʟʥʘʯʝʥʽ ʤʦʞʣʠʚʽ ʥʝʛʘʪʠʚʥʽ 

ʥʘʩʣʽʜʢʠ ʜʣʷ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ ʪʘ ʚʧʣʠʚʫ ʥʘ ʩʪʘʥ ʜʦʚʢʽʣʣʷ. ʇʨʽʦʨʠʪʝʪʥʠʤʠ 

ʤʝʪʦʜʘʤʠ ʻ ʪʘʢʽ, ʱʦ ʣʽʢʚʽʜʫʶʪʴ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ ʯʠ ʭʦʯʘ ʙ ʜʦʟʚʦʣʷʶʪʴ ʾʭ 

ʤʽʥʽʤʽʟʫʚʘʪʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʝʢʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ  

ʧʦʚʦʜʞʝʥʥʷ ʟ ʊʇɺ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʥʘʡʙʽʣʴʰ ʝʢʦʣʦʛʽʯʥʦ ʧʨʠʡ-

ʥʷʪʥʠʤ ʻ ʨʦʟʜʽʣʴʥʝ ʟʙʠʨʘʥʥʷ ʚʽʜʭʦʜʽʚ ʽʟ ʧʦʜʘʣʴʰʦʶ ʨʝʘʣʽʟʘʮʽʻʶ ʚʪʦʨʠʥʥʦʾ 

ʩʠʨʦʚʠʥʠ, ʱʦ ʪʘʢʦʞ ʻ ʜʦʩʠʪʴ ʝʢʦʥʦʤʽʯʥʦ ʧʨʠʚʘʙʣʠʚʠʤ ʽ ʤʦʞʝ ʙʫʪʠ ʚʘʛʦʤʠʤ 

ʬʘʢʪʦʨʦʤ ʜʣʷ ʫʢʨʘʾʥʩʴʢʠʭ ʤʽʩʪ. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʠ ʩʪʘʙʽʣʴʥʠʭ ʟʘʪʨʘʪʘʭ 

ʚʩʽ ʩʧʦʩʦʙʠ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʟʥʘʯʥʦʶ ʤʽʥʣʠʚʽʩʪʶ 
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ʧʨʠʙʫʪʢʽʚ, ʷʢʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʯʠʥʥʠʢʽʚ, ʘ ʪʦʤʫ ʫ ʢʦʞʥʦʤʫ ʢʦʥʢʨʝʪʥʦ-

ʤʫ ʚʠʧʘʜʢʫ ʥʝʦʙʭʽʜʥʠʡ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʽʜʭʽʜ. ɸ ʨʘʟʦʤ ʽʟ ʚʧʨʦʚʘʜʞʝʥʥʷʤ 

ʙʫʜʴ-ʷʢʦʛʦ ʩʧʦʩʦʙʫ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ʥʝʦʙʭʽʜʥʠʤ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ-

ʣʝʞʥʠʭ ʫʤʦʚ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ. 
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ʊ.ɺ. ʊʈʀʉʅʖʂ 

 

ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅɯ ɼʆʉʃɯɼɾɽʅʅʗ  

ʈɽʂʈɽɸʎɯʁʅʆɻʆ ʅɸɺɸʅʊɸɾɽʅʅʗ ʅɸ ʇʈʀʈʆɼʆʆʍʆʈʆʅʅɯ  

ʊɽʈʀʊʆʈɯɰ ʊɽʈʅʆʇɯʃʃʗ 
 

ɸʥʦʪʘʮʽʷ. ɺ ʨʦʙʦʪʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʨʝʢʨʝʘʮʽʡʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʪʝʨʠʪʦʨʽʾ ʊʝʨʥʦʧʽʣʣʷ. ʈʝʢʨʝʘʮʽʡʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʟʥʘʯʘʣʦʩʴ ʰʣʷʭʦʤ ʥʘʪʫʨʥʦʛʦ ʦʙʣʽʢʫ ʯʘʩʫ ʧʝʨʝʙʫʚʘʥʥʷ 

ʚʽʜʧʦʯʠʚʘʶʯʠʭ ʥʘ ʧʨʦʙʥʠʭ ʜʽʣʷʥʢʘʭ ʪʘ ʚ ʧʦʜʘʣʴʰʦʤʫ ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʰʣʷʭʦʤ 

ʜʣʷ ʚʩʽʻʾ ʪʝʨʠʪʦʨʽʾ ʪʫʨʠʩʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʚʨʘʭʦʚʫʶʯʠ ʢʽʣʴʢʽʩʪʴ ʚʽʜʧʦʯʠ-

ʚʘʶʯʠʭ ʥʘ ʮʽʡ ʪʝʨʠʪʦʨʽʾ. ɺʠʟʥʘʯʝʥʘ ʛʨʘʥʠʯʥʘ ʤʽʩʪʢʽʩʪʴ ʨʝʢʨʝʘʮʽʡʥʦʾ ʟʦʥʠ, 

ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʧʝʨʩʧʝʢʪʠʚʠ ʾʾ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʣʘʥʜʰʘʬʪʥʽ ʢʦʤʧʣʝʢʩʠ, ʨʝʢʨʝʘʮʽʡʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʛʨʘʥʠʯ-

ʥʘ ʤʽʩʪʢʽʩʪʴ, ʝʢʦʣʦʛʽʯʥʠʡ ʪʫʨʠʟʤ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʊʫʨʠʟʤ ʻ ʥʘʡʙʽʣʴʰ ʨʦʟʚʠʥʫʪʦʶ ʪʘ ʦʜʥʽʻʶ ʟ ʥʘʡʜʠʥʘ-

ʤʽʯʥʽʰʠʭ ʛʘʣʫʟʝʡ ʩʚʽʪʦʚʦʾ ʝʢʦʥʦʤʽʢʠ, ʚ ʷʢʽʡ ʟʘʡʥʷʪʦ ʙʣʠʟʴʢʦ 10% ʩʚʽʪʦʚʠʭ 

ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ ʽ ʷʢʘ ʚʠʨʦʙʣʷʻ ʙʣʠʟʴʢʦ 10% ʩʚʽʪʦʚʦʛʦ ʚʘʣʦʚʦʛʦ ʧʨʦʜʫʢʪʫ. 

ɿʘ ʧʨʦʛʥʦʟʘʤʠ ʝʢʩʧʝʨʪʽʚ, ʧʨʦʪʷʛʦʤ ʥʘʩʪʫʧʥʠʭ ʧ'ʷʪʠ ʨʦʢʽʚ ʨʽʚʝʥʴ ʱʦʨʽʯʥʦʛʦ 

ʟʨʦʩʪʘʥʥʷ ʮʽʻʾ ʛʘʣʫʟʽ ʩʪʘʥʦʚʠʪʠʤʝ 5%, ʱʦ ʩʪʚʦʨʠʪɹ ʜʚʘ ʤʽʣʴʡʦʥʠ ʨʦʙʦʯʠʭ 

ʤʽʩʮʴ. ʊʫʨʠʟʤ ï ʮʝ ʩʘʤʝ ʪʦʡ ʩʝʢʪʦʨ ʝʢʦʥʦʤʽʢʠ, ʢʦʪʨʠʡ ʚ ʋʢʨʘʾʥʽ ʟʘʩʣʫʛʦʚʫʻ ʥʘ 

ʙʽʣʴʰʫ ʫʚʘʛʫ. ʎʷ ʛʘʣʫʟʴ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʟʥʘʯʥʠʡ ʚʥʝʩʦʢ ʚ ʝʢʦʥʦʤʽʢʫ ʢʨʘʾʥʠ 

ʫ ʚʠʛʣʷʜʽ ʥʦʚʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ, ʟʙʽʣʴʰʝʥʥʷ ʥʘʜʭʦʜʞʝʥʴ ʚʽʜ ʟʦʚʥʽʰʥʴʦʝʢʦʥʦ-

ʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʧʦʧʦʚʥʝʥʥʷ ʜʝʨʞʘʚʥʦʛʦ ʙʶʜʞʝʪʫ ʯʝʨʝʟ ʩʧʣʘʪʫ ʧʦʜʘʪʢʽʚ. 

ʇʨʦʙʣʝʤʥʦʶ ʟʘʜʘʯʝʶ ʧʨʠ ʧʣʘʥʫʚʘʥʥʽ ʟʦʥ ʤʘʩʦʚʦʛʦ ʚʽʜʧʦʯʠʥʢʫ ʻ ʟʙʝʨʝ-

ʞʝʥʥʷ ʧʨʠʨʦʜʠ ʮʠʭ ʟʦʥ ʚ ʧʨʦʜʫʢʪʠʚʥʦʤʫ ʩʪʘʥʽ, ʪʦʙʪʦ ʧʨʠ ʷʢʦʤʫ ʧʨʠʨʦʜʥʽ 

ʨʝʩʫʨʩʠ (ʨʦʩʣʠʥʥʠʡ ʪʘ ʪʚʘʨʠʥʥʠʡ ʩʚʽʪ) ʥʝ ʚʪʨʘʯʘʣʠ ʙ ʩʚʦʻʾ ʟʜʘʪʥʦʩʪʽ ʜʦ ʩʘʤʦ-

ʚʽʜʥʦʚʣʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʪʫʨʠʟʤ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 5ï7% ʜʝʛʨʘʜʘʮʽʾ ʧʨʠʨʦʜʥʦʛʦ ʩʝ-

ʨʝʜʦʚʠʱʘ. ʎʝ ʟʘʚʜʘʥʥʷ ʚʠʨʽʰʫʻʪʴʩʷ ʧʝʨʰ ʟʘ ʚʩʝ ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʥʷ ʛʨʘʥʠʯ-

ʥʦ ʜʦʧʫʩʪʠʤʦʾ ʤʽʩʪʢʦʩʪʽ ʟʦʥʠ ʚʽʜʧʦʯʠʥʢʫ ʟ ʪʦʯʢʠ ʟʦʨʫ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ. ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʻ ʨʦʟʚʠʪʦʢ ʝʢʦʣʦʛʽʯʥʦʛʦ ʪʫʨʠʟʤʫ ï ʻʜʠʥʦʛʦ ʥʘʧʨʷʤ-

ʢʫ ʚ ʽʥʜʫʩʪʨʽʾ ʪʫʨʠʟʤʫ, ʟʘʮʽʢʘʚʣʝʥʦʛʦ ʚ ʟʙʝʨʝʞʝʥʥʽ ʩʚʦʛʦ ʛʦʣʦʚʥʦʛʦ ʨʝʩʫʨʩʫ ï 

ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʡʦʛʦ ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ɼʣʷ ʧʨʠʨʦʜʦʦʭʦʨʦʥ-

ʥʠʭ ʪʝʨʠʪʦʨʽʡ ʊʝʨʥʦʧʽʣʣʷ ʧʨʦʙʣʝʤʠ ʛʨʘʥʠʯʥʦʛʦ ʨʝʢʨʝʘʮʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʪʘ ʨʦʟʚʠʪʢʫ ʝʢʦʪʫʨʠʟʤʫ ʟʘʣʠʰʘʶʪʴʩʷ ʘʢʪʫʘʣʴʥʠʤʠ ʫ ʩʴʦʛʦʜʝʥʥʽ. 

ɿʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʴ. ʈʝʢʨʝʘʮʽʡʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ï ʘʛʨʝʛʘʪʥʠʡ ʧʦʢʘʟʥʠʢ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʚʧʣʠʚʫ ʨʝʢʨʝʘʥʪʽʚ, ʾʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʙʫʜʽʚʥʠʮʪʚʘ 

ʨʝʢʨʝʘʮʽʡʥʠʭ ʩʧʦʨʫʜ ʥʘ ʧʨʠʨʦʜʥʽ, ʣʘʥʜʰʘʬʪʥʽ ʢʦʤʧʣʝʢʩʠ. ʈʦʟʨʽʟʥʷʶʪʴ ʜʦʧʫ-

ʩʪʠʤʽ (ʦʧʪʠʤʘʣʴʥʦ ʪʘ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʽ) ʽ ʜʝʩʪʨʫʢʮʽʡʥʽ (ʢʨʠʪʠʯʥʽ ʪʘ ʢʘʪʘʩʪ-

ʨʦʬʽʯʥʽ) ʨʝʢʨʝʘʮʽʡʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʇʨʠ ʜʦʧʫʩʪʠʤʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ ʫ ʧʨʠʨʦ-

ʜʽ ʟʫʤʦʚʣʶʶʪʴʩʷ ʟʤʽʥʠ ʟʚʦʨʦʪʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʣʘʥʜʰʘʬʪʥʽ ʢʦʤʧʣʝʢʩʠ ʟʜʘʪʥʽ 

ʜʦ ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʚʪʨʘʯʘʶʪʴʩʷ ʜʝʷʢʽ ʣʘʥʜʰʘʬʪʥʽ ʝʣʝʤʝʥʪʠ  

ʽ ʚʟʘʻʤʦʟʚ'ʷʟʢʠ. ʇʨʠ ʢʨʠʪʠʯʥʠʭ ʽ ʢʘʪʘʩʪʨʦʬʽʯʥʠʭ ʨʝʢʨʝʘʮʽʡʥʠʭ ʥʘʚʘʥʪʘʞʝʥ-

ʥʷʭ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʝʟʚʦʨʦʪʥʽ ʟʤʽʥʠ ʽʥʚʘʨʽʘʥʪʫ, ʢʦʨʽʥʥʘ ʣʦʤʢʘ ʣʘʥʜʰʘʬʪʥʦʾ 

ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʾ ʩʪʨʫʢʪʫʨʠ [1]. 

Ò ʊ.ɺ. ʊʨʠʩʥʶʢ,  2015 
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ɭʜʠʥʦʛʦ ʢʘʜʘʩʪʨʫ (ʙʘʥʢʫ ʥʦʨʤ) ʨʝʢʨʝʘʮʽʡʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʣʘʥʜʰʘʬʪ-

ʥʽ ʢʦʤʧʣʝʢʩʠ, ʷʢ ʽ ʟʚʦʜʫ ʤʝʪʦʜʠʢ ʥʦʨʤʫʚʘʥʥʷ, ʜʦʩʽ ʥʝ ʽʩʥʫʻ. ʗʢ ʧʨʘʚʠʣʦ, ʚʽʜ-

ʩʫʪʥʷ ʝʢʦʣʦʛʽʯʥʘ ʝʢʩʧʝʨʪʠʟʘ ʥʦʨʤ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʧʨʠʨʦʜʥʽ ʣʘʥʜʰʘʬʪʥʽ  

ʢʦʤʧʣʝʢʩʠ. ʅʘ ʜʘʥʠʡ ʯʘʩ ʽʩʥʫʻ ʨʷʜ ʤʝʪʦʜʠʢ ʚʠʟʥʘʯʝʥʥʷ ʨʝʢʨʝʘʮʽʡʥʦʛʦ ʥʘʚʘʥ-

ʪʘʞʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʶ. ʆʜʥʘʢ, ʚ ʋʢʨʘʾʥʽ, ʢʨʽʤ ɼʝʨʞʘʚʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʥʦʨʤ 

ʋʢʨʘʾʥʠ 360-92 çʄʽʩʪʦʙʫʜʫʚʘʥʥʷ. ʇʣʘʥʫʚʘʥʥʷ ʽ ʟʘʙʫʜʦʚʘ ʤʽʩʴʢʠʭ ʽ ʩʽʣʴʩʴʢʠʭ 

ʧʦʩʝʣʝʥʴè, ʞʦʜʥʘ ʟ ʧʦʜʽʙʥʠʭ ʤʝʪʦʜʠʢ ʥʝ ʤʘʻ ʥʦʨʤʘʪʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʽ ʥʝ ʻ 

ʦʙʦʚ'ʷʟʢʦʚʦʶ ʜʣʷ ʚʠʢʦʥʘʥʥʷ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʢʣʘʜʝʥʠʭ ʚ ʜʘʥʽʡ ʨʦʙʦʪʽ, ï ʚʠʟʥʘʯʝʥʥʷ ʛʨʘʥʠʯʥʦ ʜʦ-

ʧʫʩʪʠʤʦʛʦ, ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʢʨʝʘʮʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʛʨʘʥʠʯʥʦʾ ʤʽʩʪʢʦʩʪʽ 

ʝʢʦʪʫʨʠʟʤʫ ʜʣʷ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʨʠʪʦʨʽʡ ʊʝʨʥʦʧʽʣʣʷ. 

ɸʥʘʣʽʟ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʋ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʴ ʨʝʢʨʝʘʮʽʡʥʠʭ ʥʘ-

ʚʘʥʪʘʞʝʥʴ ʚʨʘʭʦʚʫʻʪʴʩʷ ʩʝʟʦʥʥʘ ʮʠʢʣʽʯʥʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʝʢʨʝʘʮʽʡʥʠʭ 

ʫʩʪʘʥʦʚ, ʱʦ ʧʦʚ'ʷʟʘʥʘ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʟʤʽʥʘʤʠ ʚ ʧʦʪʦʢʘʭ ʚʽʜʧʦʯʠʚʘʶʯʠʭ, ʭʘ-

ʨʘʢʪʝʨʦʤ ʾʭ ʜʽʷʣʴʥʦʩʪʽ, ʥʝʦʜʥʘʢʦʚʦʶ ʩʪʽʡʢʽʩʪʶ ʣʘʥʜʰʘʬʪʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʪʘ ʾʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʜʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʧʨʦʪʷʛʦʤ ʨʦʢʫ, ʘ ʪʘʢʦʞ ʙʝʨʝʪʴʩʷ ʜʦ 

ʫʚʘʛʠ ʜʦʙʦʚʘ ʨʠʪʤʽʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʾ ʨʝʢʨʝʘʮʽʡʥʦʾ ʪʝʨʠʪʦʨʽʾ. ʈʝʢʨʝʘʮʽʡʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘʡʯʘʩʪʽʰʝ ʚʠʨʘʞʘʻʪʴʩʷ ʢʽʣʴʢʽʩʪʶ ʣʶʜʝʡ (ʘʙʦ ʣʶʜʠʥʦ-ʜʥʽʚ) ʥʘ 

ʦʜʠʥʠʮʶ ʧʣʦʱʽ ʘʙʦ ʨʝʢʨʝʘʮʽʡʥʠʡ ʦʙ'ʻʢʪ ʟʘ ʧʝʚʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ (ʧʝʨʝʚʘʞʥʦ 

ʟʘ ʜʝʥʴ ʘʙʦ ʨʽʢ) ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʜʫ ʚʽʜʧʦʯʠʥʢʫ. 

ʈʝʢʨʝʘʮʽʡʥʘ ʤʽʩʪʢʽʩʪʴ (ʻʤʥʽʩʪʴ) ʧʨʠʨʦʜʥʦʾ ʪʝʨʠʪʦʨʽʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʩʫʤʘ 

ʜʦʧʫʩʪʠʤʠʭ ʨʝʢʨʝʘʮʽʡʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʜʣʷ ʢʦʞʥʦʾ ʛʨʫʧʠ ʪʦʧʦʣʦʛʽʯʥʠʭ ʣʘʥʜ-

ʰʘʬʪʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʯʠʩʝʣʴʥʽʩʪʶ ʚʽʜʧʦʯʠʚʘʶʯʠʭ, ʷʢʽ ʙʝʟ 

ʰʢʦʜʠ ʜʣʷ ʣʘʥʜʰʘʬʪʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʤʦʞʫʪʴ ʧʝʨʝʙʫʚʘʪʠ ʥʘ ʜʘʥʽʡ ʪʝʨʠʪʦʨʽʾ 

ʧʨʦʪʷʛʦʤ ʧʝʚʥʦʛʦ ʯʘʩʫ [1]. 

ɺʠʟʥʘʯʘʻ ʾʾ ʤʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʦʩʽʙ, ʷʢʽ ʤʦʞʫʪʴ ʦʜʥʦʯʘʩʥʦ ʧʝʨʝʙʫʚʘ-

ʪʠ ʥʘ ʜʘʥʽʡ ʪʝʨʠʪʦʨʽʾ, ʥʝ ʚʠʢʣʠʢʘʶʯʠ ʜʝʛʨʘʜʘʮʽʾ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʅ.ʉ. ʂʘʟʘʥʩʴʢʘ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ ʣʽʩʫ, ʚʠʟʥʘʯʘʻ ʦʙ'ʻʤ ʨʝʢʨʝʘʮʽʡʥʦʾ ʤʽʩʪ-

ʢʦʩʪʽ ʜʣʷ ʜʨʽʙʥʦ-ʛʦʨʙʠʩʪʠʭ, ʧʦʣʦʛʦ-ʭʚʠʣʷʩʪʠʭ ʽ ʧʣʦʩʢʠʭ ʨʽʚʥʠʥ, ʩʢʣʘʜʝʥʠʭ 

ʩʫʛʣʠʥʢʘʤʠ ʟ ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʠʭ, ʤʽʩʮʷʤʠ ʦʛʦʣʝʥʠʭ ˇʨʫʥʪʽʚ, ʜʣʷ ʜʦʚʛʦʪʨʠ-

ʚʘʣʦʛʦ ʚʽʜʧʦʯʠʥʢʫ ʚʽʜ 4 ʜʦ 18 ʯʦʣ./ʛʘ, ʜʣʷ ʧʣʦʩʢʠʭ ʨʽʚʥʠʥ, ʩʢʣʘʜʝʥʠʭ ʧʽʩʢʘʤʠ, 

ï ʚʽʜ 2 ʜʦ 3 ʯʦʣ./ʛʘ. ʇʦʜʽʙʥʽ ʜʘʥʽ ʜʘʶʪʴ ʽ ʽʥʰʽ ʜʦʩʣʽʜʥʠʢʠ. ʅʘʧʨʠʢʣʘʜ, ʏʠʞʦʚʘ 

(1973) ʪʘ ʌʠʣʠʧʦʚʠʯ (1973) ʚʠʟʥʘʯʘʶʪʴ ʥʦʨʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ ʨʽʚʥʠʥʥʠʭ 

ʣʘʥʜʰʘʬʪʽʚ ʚʽʜ 7 ʜʦ 25ï30 ʯʦʣ./ʛʘ. ɺʠʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥ ʨʝʢʨʝʘʮʽʡʥʠʭ ʥʘʚʘʥ-

ʪʘʞʝʥʴ ʧʨʦʚʦʜʠʪʴʩʷ ʨʘʟʦʚʠʤʠ ʚʠʙʽʨʢʦʚʠʤʠ ʤʝʪʦʜʘʤʠ ï ʤʦʤʝʥʪʥʠʤ ʽ ʭʨʦʥʦ-

ʤʝʪʨʠʯʥʠʤ. 

ʆʧʪʠʤʘʣʴʥʦ ʪʘ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʽ ʨʝʢʨʝʘʮʽʡʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʣʘʥʜ-

ʰʘʬʪʥʽ ʢʦʤʧʣʝʢʩʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʪʘʢʦʞ ʤʝʪʦʜʘʤʠ ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʧʨʦʙʥʠʭ 

ʧʣʦʱ. ɹʘʟʦʚʠʤ ʧʨʠ ʮʴʦʤʫ ʻ ʤʝʪʦʜ ʧʨʦʙʥʠʭ ʧʣʦʱʘʜʦʢ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ 

ʚʧʣʠʚ ʧʝʚʥʦʛʦ ʚʠʜʫ ʚʽʜʧʦʯʠʥʢʫ ʥʘ ʣʘʥʜʰʘʬʪʥʽ ʢʦʤʧʣʝʢʩʠ ʽ ˇʨʫʥʪʫʻʪʴʩʷ  

ʥʘ ʟʚ'ʷʟʢʫ ʨʝʢʨʝʘʮʽʡʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʟʤʽʥʘʤʠ ʧʨʠʨʦʜʥʠʭ 

ʣʘʥʜʰʘʬʪʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʾʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ɺʠʟʥʘʯʝʥʥʷ ʨʝʢʨʝʘʮʽʡʥʠʭ  

ʥʘʚʘʥʪʘʞʝʥʴ ʜʘʥʠʤ ʤʝʪʦʜʦʤ ʧʨʦʚʦʜʠʪʴʩʷ ʰʣʷʭʦʤ ʦʙʣʽʢʫ ʯʘʩʫ ʧʝʨʝʙʫʚʘʥ- 

ʥʷ ʨʝʢʨʝʘʥʪʽʚ ʥʘ ʧʨʦʙʥʠʭ ʧʣʦʱʘʭ ʚ ʦʩʥʦʚʥʦʤʫ ʜʣʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘ ʫʪʦʯ-

ʥʝʥʥʷ ʥʦʨʤʘʪʠʚʽʚ ʮʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʣʘʥʜʰʘʬʪʥʽ ʢʦʤʧʣʝʢʩʠ ʚʽʜʧʦʚʽʜʥʠʭ 

ʪʝʨʠʪʦʨʽʡ [2]. 
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ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɻʝʦʛʨʘʬʦ-ʝʩʪʝʪʠʯʥʽ ʢʨʠʪʝʨʽʾ ʦʮʽʥʢʠ 

ʣʘʥʜʰʘʬʪʫ ʚʠʟʥʘʯʘʶʪʴ ʩʪʫʧʽʥʴ ʨʝʢʨʝʘʮʽʡʥʦʾ ʮʽʥʥʦʩʪʽ ʢʦʤʧʦʥʝʥʪʽʚ ʣʘʥʜʰʘʬ-

ʪʫ. ɺʠʢʦʥʘʥʘ ʝʩʪʝʪʠʯʥʘ ʦʮʽʥʢʘ ʨʝʢʨʝʘʮʽʡʥʦʾ ʪʝʨʠʪʦʨʽʾ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʽʜʥʠ-

ʢʘ çʄʝʜʦʙʦʨʠè ʚʽʜʧʦʚʽʜʥʦ ʜʦ çʄʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʧʨʦʚʝʜʝʥʥʷ 

ʝʩʪʝʪʠʯʥʦʾ ʦʮʽʥʢʠ ʪʝʨʠʪʦʨʽʾ...è [3] ʻ ʚʠʩʦʢʦʶ, ʩʫʤʘ ʧʦʢʘʟʥʠʢʽʚ ʩʪʘʥʦʚʠʪʴ 14 

ʙʘʣʽʚ ʟ 16 ʤʦʞʣʠʚʠʭ (ʪʘʙʣ. 1).  

 

ʊʘʙʣʠʮʷ 1. ɻʝʦʛʨʘʬʦ-ʝʩʪʝʪʠʯʥʽ ʢʨʠʪʝʨʽʾ ʦʮʽʥʢʠ ʣʘʥʜʰʘʬʪʫ  

ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ çʄʝʜʦʙʦʨʠè 

ˉ 

ʇ/ʇ 
ʂʨʠʪʝʨʽʾ ʋʤʦʚʠ ʦʮʽʥʢʠ ʤʽʩʮʝʚʦʩʪʽ ɹʘʣ 

1 
ɻʘʨʤʦʥʽʷ ʧʨʠʨʦʜʥʠʭ  

ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʦʙ'ʻʢʪʽʚ 

ʻ ʘʥʪʨʦʧʦʛʝʥʥʽ ʦʙ'ʻʢʪʠ, ʷʢʽ  

ʥʝʟʥʘʯʥʦ ʧʦʨʫʰʫʶʪʴ ʣʘʥʜʰʘʬʪ 
1 

2 

ʅʘʷʚʥʽʩʪʴ ʥʘ ʜʽʣʷʥʮʽ ʤʘʣʴʦʚʥʠʯʠʭ 

ʫʨʦʯʠʱ, ʟʘʪʠʰʥʠʭ ʢʫʪʦʯʢʽʚ,  

ʜʝ ʧʨʠʻʤʥʦ ʚʽʜʧʦʯʠʚʘʪʠ,  

ʥʘʩʦʣʦʜʞʫʚʘʪʠʩʷ ʢʨʘʩʦʶ ʧʨʠʨʦʜʠ 

ʻ ʙʽʣʴʰʝ 3 ʤʘʣʴʦʚʥʠʯʠʭ  

ʫʨʦʯʠʱ 
2 

3 

ʅʘʷʚʥʽʩʪʴ ʥʘ ʜʽʣʷʥʮʽ ʚʠʟʥʘʯʥʠʭ 

ʧʘʤôʷʪʦʢ, ʪʘʢʠʭ ʷʢ ʭʠʤʝʨʥʽ ʩʢʝʣʽ, 

ʚʦʜʦʧʘʜʠ, ʚʽʢʦʚʽ ʜʝʨʝʚʘ, ʩʢʫʧʯʝʥʥʷ 

ʯʘʨʽʚʥʠʭ ʨʦʩʣʠʥ, ʢʚʽʪʽʚ, ʧʘʤôʷʪʢʠ 

ʽʩʪʦʨʽʾ ʪʘ ʢʫʣʴʪʫʨʠ 

ʙʘʛʘʪʦ ʨʽʟʥʦʤʘʥʽʪʥʠʭ  

ʚʠʟʥʘʯʥʠʭ ʧʘʤôʷʪʦʢ 
2 

4 

ʅʘʷʚʥʽʩʪʴ ʥʘ ʜʽʣʷʥʮʽ ʦʛʣʷʜʦʚʠʭ 

ʤʘʡʜʘʥʯʠʢʽʚ, ʟ ʷʢʠʭ ʚʽʜʢʨʠʚʘʶʪʴʩʷ 

ʛʘʨʥʽ ʢʨʘʻʚʠʜʠ 

ʻ ʜʝʢʽʣʴʢʘ ʦʛʣʷʜʦʚʠʭ  

ʤʘʡʜʘʥʯʠʢʽʚ ʫ ʨʽʟʥʠʭ ʤʽʩʮʷʭ  

ʟ ʨʽʟʥʠʤʠ ʢʨʘʻʚʠʜʘʤʠ 

2 

5 ʆʩʦʙʣʠʚʦʩʪʽ ʨʝʣʴʻʬʫ 
ʨʝʣʴʻʬ ʩʠʣʴʥʦ ʛʦʨʙʠʩʪʠʡ ʯʠ 

ʛʽʨʩʴʢʠʡ 
1 

6 ɺʠʨʘʟʥʽʩʪʴ ʚʦʜʥʠʭ ʦʙ'ʻʢʪʽʚ 

ʙʽʣʴʰʽʩʪʴ ʧʨʠʩʫʪʥʽʭ ʚʦʜʥʠʭ 

ʦʙ'ʻʢʪʽʚ ʚʠʨʘʟʥʽ, ʪʦʙʪʦ ʤʘʶʪʴ 

ʤʘʣʴʦʚʥʠʯʽ ʙʝʨʝʛʠ, ʯʠʩʪʫ ʚʦʜʫ 

ʪʦʱʦ 

1 

7 
ʈʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʽ ʯʝʨʛʫʚʘʥʥʷ  

ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ 

ʥʘ ʜʽʣʷʥʮʽ ʯʝʨʛʫʶʪʴʩʷ ʜʝʢʽʣʴʢʘ 

(ʙʽʣʴʰʝ 2) ʨʦʩʣʠʥʥʠʭ  

ʫʛʨʫʧʦʚʘʥʴ 

2 

8 
ʈʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʪʚʘʨʠʥʥʦʛʦ ʩʚʽʪʫ 

ʜʽʣʷʥʢʠ 

ʤʦʞʥʘ ʟʫʩʪʨʽʪʠ ʚʝʣʠʢʠʭ ʟʚʽʨʽʚ  

ʽ ʧʪʘʭʽʚ 
1 

ʉʫʤʘʨʥʠʡ ʙʘʣ ʟʘ ʢʨʠʪʝʨʽʷʤʠ  11 

 

ʆʪʞʝ, ʨʝʢʨʝʘʮʽʡʥʘ ʪʝʨʠʪʦʨʽʷ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ çʄʝʜʦʙʦʨʠè ʤʘʻ 

ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʨʦʟʚʠʪʢʫ ʝʢʦʪʫʨʠʟʤʫ. ʈʝʩʫʨʩʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ  

ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ, ʱʦʙ ʟʘʜʦʚʦʣʴʥʠʪʠ ʝʢʦʥʦʤʽʯʥʽ, ʩʦʮʽʘʣʴʥʽ ʡ ʝʩʪʝʪʠʯʥʽ ʧʦʪʨʝʙʠ, 

ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʟʙʝʨʝʛʪʠ ʢʫʣʴʪʫʨʥʫ ʫʥʽʢʘʣʴʥʽʩʪʴ, ʚʘʞʣʠʚʽ ʝʢʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦ-

ʩʪʽ, ʨʽʟʥʦʤʘʥʽʪʪʷ ʙʽʦʣʦʛʽʯʥʠʭ ʚʠʜʽʚ ʽ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʽ ʩʠʩʪʝʤʠ. 

ɼʣʷ ʨʝʢʨʝʘʮʽʡʥʦʾ ʪʝʨʠʪʦʨʽʾ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʫ çɼʥʽʩʪ-

ʨʦʚʩʴʢʠʡ ʢʘʥʴʡʦʥè, ʦʩʥʦʚʥʦʶ ʩʬʝʨʦʶ ʜʽʷʣʴʥʦʩʪʽ ʷʢʦʾ ʻ ʩʧʣʘʚʥʠʡ ʪʫʨʠʟʤ,  

ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʻ ʧʦʜʦʣʘʥʥʷ ʩʝʟʦʥʥʦʩʪʽ ʪʫʨʠʩʪʠʯʥʦʛʦ ʧʦʪʦʢʫ. ɺʽʜʪʘʢ, 
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ʩʧʨʷʤʫʚʘʥʥʷ ʥʘ ʝʢʦʣʦʛʽʯʥʠʡ ʪʫʨʠʟʤ, ʡʦʛʦ ʧʽʜʚʠʜʠ, ʱʦ ʘʢʪʠʚʽʟʫʶʪʴʩʷ ʫ ʣʽʪʥʽʡ 

ʧʝʨʽʦʜ ï ʮʝ ʡ ʧʝʨʩʧʝʢʪʠʚʘ ʚʠʭʦʜʫ ʥʘ ʤʽʞʥʘʨʦʜʥʠʡ ʨʽʚʝʥʴ, ʡ ʚʠʨʽʰʝʥʥʷ ʚʥʫʪ-

ʨʽʰʥʽʭ ʟʘʜʘʯ [4]. 

ɼʣʷ ʨʝʢʨʝʘʮʽʡʥʠʭ ʟʦʥ ʊʝʨʥʦʧʽʣʣ,̫ ʱʦ ʚʢʣʶʯʘʶʪʴ ʪʝʨʠʪʦʨʽʾ ʥʘʮʽʦʥʘʣʴʥʠʭ 

ʧʘʨʢʽʚ çɼʥʽʩʪʨʦʚʩʴʢʠʡ ʢʘʥʴʡʦʥè, çʂʨʝʤʝʥʝʮʴʢʽ ʛʦʨʠè ʪʘ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʽʜ-

ʥʠʢʘ çʄʝʜʦʙʦʨʠè, ʤʦʞʣʠʚʽ ʚʠʜʠ ʝʢʦʣʦʛʽʯʥʠʭ ʪʫʨʽʚ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣʠʮʽ 2. 

ɼʦ ʧʽʟʥʘʚʘʣʴʥʦʛʦ ʪʫʨʠʟʤʫ ʥʘʣʝʞʘʪʴ ʪʫʨʠ ʽʩʪʦʨʽʾ ʧʨʠʨʦʜʠ, ʱʦ ʧʦʣʷʛʘʶʪʴ 

ʫ ʧʽʟʥʘʥʥʽ ʥʘʚʢʦʣʠʰʥʴʦʾ ʧʨʠʨʦʜʠ ʽ ʤʽʩʮʝʚʦʾ ʢʫʣʴʪʫʨʠ. 

ʇʨʠʛʦʜʥʠʮʴʢʠʡ ʪʫʨʠʟʤ ʪʝʞ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ ʝʢʦʣʦʛʽʯʥʦʛʦ, ʡʦʛʦ ʨʝ-

ʢʨʝʘʮʽʡʥʦʾ ʩʢʣʘʜʦʚʦʾ, ʦʩʦʙʣʠʚʦ ʪʽ ʚʠʜʠ, ʷʢʽ ʧʦʚ'ʷʟʘʥʽ ʟ ʘʢʪʠʚʥʠʤʠ ʩʧʦʩʦʙʘʤʠ  

ʧʝʨʝʩʫʚʘʥʥʷ ʽ ʚʽʜʧʦʯʠʥʢʫ ʥʘ ʧʨʠʨʦʜʽ. ʊʫʪ ʤʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ ʧʦʭʽʜʥʽ ʝʢʩʧʝʜʠ-

ʮʽʾ, ʘʣʴʧʽʥʽʟʤ, ʩʧʝʣʝʦʣʦʛʽʶ, ʜʘʡʚʽʥʛ, ʜʝʣʴʪʘʧʣʘʥʝʨʠʟʤ, ʤʘʫʥʪʽʥʙʘʡʢʽʥʛ,  

ʢʘʷʢʽʥʛ ʽ ʪ.ʜ. 

ʇʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʪʝʨʠʪʦʨʽʾ ʊʝʨʥʦʧʽʣʣʷ ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʤʦʞʣʠʚʦʩʪʝʡ 

ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʧʦʜʦʨʦʞʝʡ ʚ ʟʙʝʨʝʞʝʥʽ ʥʝʜʦʪʦʨʢʘʥʠʤʠ ʢʫʪʦʯʢʠ ʧʨʠʨʦʜʠ  

ʟ ʤʝʪʦʶ ʚʠʚʯʝʥʥʷ ʪʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʜʠʢʦʛʦ ʨʦʩʣʠʥʥʦʛʦ ʽ ʪʚʘʨʠʥʥʦʛʦ ʩʚʽʪʫ.  

 

ʊʘʙʣʠʮʷ 2. ʆʩʥʦʚʥʽ ʚʠʜʠ ʝʢʦʣʦʛʽʯʥʠʭ ʪʫʨʽʚ ʪʘ ʾʭ ʮʽʣʽ 

ɺʠʜʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʪʫʨʫ ʆʩʥʦʚʥʽ ʮʽʣʽ 

ʅʘʫʢʦʚʽ ʽ ʧʽʟʥʘʚʘʣʴʥʽ ʪʫʨʠ 
ʆʨʥʽʪʦʣʦʛʽʯʥʽ, ʙʦʪʘʥʽʯʥʽ, ʟʦʦʣʦʛʽʯʥʽ, ʣʘʥʜʰʘʬʪʥʦ-

ʛʝʦʛʨʘʬʽʯʥʽ, ʝʪʥʦʛʨʘʬʽʯʥʽ ʪʘ ʽʥʰʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʇʨʠʛʦʜʥʠʮʴʢʽ ʪʫʨʠ ʇʽʰʦʭʽʜʥʽ, ʚʦʜʥʽ, ʢʽʥʩʴʢʽ, ʛʽʨʩʴʢʽ ʧʦʜʦʨʦʞʽ ʪʘ ʽʥ. 

ʃʽʪʥʽ ʩʪʫʜʝʥʪʩʴʢʽ (ʫʯʥʽʚʩʴʢʽ)  

ʧʨʘʢʪʠʢʠ 

ʆʟʥʘʡʦʤʣʶʚʘʣʴʥʽ, ʚʠʨʦʙʥʠʯʽ, ʧʝʨʝʜʜʠʧʣʦʤʥʽ  

ʽ ʪ.ʜ. 

ʃʽʪʥʽ ʪʘʙʦʨʠ ʽ ʧʨʦʛʨʘʤʠ  

ʜʣʷ ʫʯʥʽʚ 

ʂʨʘʻʟʥʘʚʯʽ, ʙʦʪʘʥʽʯʥʽ, ʟʦʦʣʦʛʽʯʥʽ, ʘʨʭʝʦʣʦʛʽʯʥʽ, 

ʛʝʦʣʦʛʽʯʥʽ ʽ ʪ.ʜ. 

ʇʦʾʟʜʢʠ ʦʜʥʦʛʦ ʜʥʷ ɽʢʩʢʫʨʩʽʾ, ʚʽʜʧʦʯʠʥʦʢ 

ɺʥʫʪʨʽʰʥʽ ʯʠ ʤʽʞʥʘʨʦʜʥʽ ʪʫʨʠ 
ʇʦʾʟʜʢʠ ʥʘ ʝʢʦʣʦʛʽʯʥʽ ʢʦʥʬʝʨʝʥʮʽʾ, ʩʠʤʧʦʟʽʫʤʠ, 

ʚʽʜʚʽʜʫʚʘʥʥʷ ʜʨʫʟʽʚ ʽ ʨʦʜʠʯʽʚ, ʚʽʜʨʷʜʞʝʥʥʷ 

 

ʆʜʥʘʢ, ʙʫʜʴ-ʷʢʘ ʨʝʢʨʝʘʮʽʡʥʘ ʪʝʨʠʪʦʨʽʷ ʤʘʻ ʩʚʦʶ ʛʨʘʥʠʯʥʫ ʤʽʩʪʢʽʩʪʴ. 

ɻʨʘʥʠʯʥʘ ʤʽʩʪʢʽʩʪʴ ʨʝʢʨʝʘʮʽʡʥʠʭ ʮʝʥʪʨʽʚ ʪʘ ʟʦʥ ʟʫʤʦʚʣʝʥʘ ʢʦʤʧʣʝʢʩʦʤ ʝʢʦ-

ʣʦʛʽʯʥʠʭ, ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʠʭ, ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʬʘʢʪʦʨʽʚ. ɰʾ ʟʥʘʯʝʥʥʷ 

ʧʦʣʷʛʘʻ ʫ ʚʩʪʘʥʦʚʣʝʥʥʽ ʧʦʢʘʟʥʠʢʽʚ ʜʦʧʫʩʪʠʤʦʾ ʤʽʩʪʢʦʩʪʽ ʪʝʨʠʪʦʨʽʾ, ʚʠʭʦʜʷʯʠ  

ʟ ʦʢʨʝʤʠʭ ʧʘʨʘʤʝʪʨʽʚ: ʝʢʦʣʦʛʽʯʥʦʾ ʨʝʢʨʝʘʮʽʡʥʦʾ ʤʽʩʪʢʦʩʪʽ ʣʘʥʜʰʘʬʪʽʚ, ʟʘʙʝʟ-

ʧʝʯʝʥʦʩʪʽ ʪʝʨʠʪʦʨʽʷʤʠ, ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʨʝʢʨʝʘʮʽʡʥʦʾ ʟʘʙʫʜʦʚʠ, ʘ ʪʘʢʦʞ  

ʚʦʜʦʶ, ʪʨʫʜʦʚʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ ʪʦʱʦ. ɺʨʘʭʦʚʫʶʪʴʩʷ ʪʘʢʦʞ 

ʜʝʤʦʛʨʘʬʽʯʥʽ ʩʠʪʫʘʮʽʾ ʥʘ ʪʝʨʠʪʦʨʽʾ, ʩʘʥʽʪʘʨʥʦ-ʝʢʦʣʦʛʽʯʥʘ ʩʠʪʫʘʮʽʷ ʪʦʱʦ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʧʨʦʚʝʜʝʥʠʭ ʚ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ, ʙʫʣʦ ʧʨʠʡʥʷʪʦ, ʱʦ ʨʝ-

ʢʨʝʘʮʽʡʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ï ʮʝ ʢʽʣʴʢʽʩʪʴ ʚʽʜʧʦʯʠʚʘʶʯʠʭ, ʱʦ ʧʝʨʝʙʫʚʘʶʪʴ ʥʘ 

ʦʜʠʥʠʮʽ ʧʣʦʱʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʚʽʜʧʦʯʠʥʢʫ ʟʘ ʦʜʠʥʠʮʶ ʯʘʩʫ (ʥʝʤʘʻ ʟʥʘʯʝʥʥʷ, ʦʜ-

ʥʽ ʽ ʪʽ ʞ ʩʘʤʽ ʚʽʜʧʦʯʠʚʘʶʯʽ ʪʫʪ ʧʝʨʝʙʫʚʘʶʪʴ ʯʠ ʥʽ). ʆʜʠʥʠʮʷ ʚʠʤʽʨʶʚʘʥʥʷ ʨʝ-

ʢʨʝʘʮʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ï ʯʦʣ./ʛʦʜ./ʛʘ. ʈʝʢʨʝʘʮʽʡʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦʜʽʣʝʥʦ 

ʥʘ ʥʠʟʴʢʝ, ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʝ, ʥʝʙʝʟʧʝʯʥʝ, ʢʨʠʪʠʯʥʝ ʽ ʢʘʪʘʩʪʨʦʬʽʯʥʝ. 

 



~ 35 ~ 

 

 ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʪʘ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ, ˉ 2 (18), 2015 

 

ʅʠʟʴʢʝ ʨʝʢʨʝʘʮʽʡʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʙʝʟʧʝʯʥʠʤ, ʪʦʤʫ ʱʦ  

ʚ ʧʨʠʨʦʜʥʦʤʫ ʢʦʤʧʣʝʢʩʽ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝʟʚʦʨʦʪʥʠʭ ʧʨʦʮʝʩʽʚ. ɻʨʘʥʠʯʥʦ  

ʜʦʧʫʩʪʠʤʝ ʨʝʢʨʝʘʮʽʡʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜʧʦʚʽʜʘʻ ʛʨʘʥʠʮʽ ʩʪʽʡʢʦʩʪʽ ʧʨʠʨʦʜʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ, ʪʘʢʝ ʨʝʢʨʝʘʮʽʡʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʚʘʞʘʶʪʴ ʥʝʙʝʟʧʝʯʥʠʤ. ʂʨʠʪʠʯ-

ʥʠʤ ʚʚʘʞʘʶʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʠʛʨʝʩʽʾ ʬʽʪʦʮʝʥʦʟʫ, ʘ ʢʘʪʘʩ-

ʪʨʦʬʽʯʥʠʤ ï ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʟʚ'ʷʟʢʽʚ ʷʢ ʤʽʞ ʧʨʠ-

ʨʦʜʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ, ʪʘʢ ʽ ʤʽʞ ʾʭ ʩʢʣʘʜʦʚʠʤʠ. ɺʘʞʣʠʚʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʨʽʟʥʽ 

ʪʠʧʠ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʧʦ-ʨʽʟʥʦʤʫ ʨʝʘʛʫʶʪʴ ʥʘ ʙʫʜʴ-ʷʢʽ ʟʦʚʥʽʰʥʽ ʚʧʣʠ-

ʚʠ, ʟʦʢʨʝʤʘ, ʡ ʥʘ ʨʝʢʨʝʘʮʽʡʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʊʦʤʫ ʪʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʝ ʜʣʷ 

ʧʨʠʨʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʜʘʥʦʛʦ ʪʠʧʫ ʙʝʟʧʝʯʥʝ, ʜʣʷ ʢʦʤʧʣʝʢʩʫ ʽʥʰʦʛʦ ʪʠʧʫ 

ʤʦʞʝ ʩʪʘʪʠ ʥʝʙʝʟʧʝʯʥʠʤ ʘʙʦ ʢʨʠʪʠʯʥʠʤ. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʩʧʝʮʠʬʽʢʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙ'ʻʢʪʘ, ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʪʫʨʠ-

ʩʪʽʚ ʦʯʽʢʫʻʪʴʩʷ ʚ ʣʽʪʥʽʡ ʧʝʨʽʦʜ ʨʦʢʫ, ʢʦʣʠ ʚʠʪʦʧʪʫʚʘʥʽʩʪʴ ʪʝʨʠʪʦʨʽʾ ʙʫʜʝ ʤʘʢ-

ʩʠʤʘʣʴʥʘ. ʂʨʽʤ ʮʴʦʛʦ, ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʨʝʢʨʝʘʥʪʽʚ ʫ ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ ʪʘ ʾʭ 

ʨʦʟʩʽʷʥʝ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʟʘʙʝʟʧʝʯʘʪʴ ʫʤʦʚʠ ʜʣʷ ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ ʧʦʰʢʦ-

ʜʞʝʥʠʭ ʜʽʣʷʥʦʢ ˇʨʫʥʪʦʚʦʛʦ ʪʘ ʪʨʘʚ'ʷʥʠʩʪʦʛʦ ʧʦʢʨʠʚʽʚ. 

ʋ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʨʝʢʨʝʘʮʽʡʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʟʥʘʯʘʣʦʩʴ 

ʰʣʷʭʦʤ ʥʘʪʫʨʥʦʛʦ ʦʙʣʽʢʫ ʯʘʩʫ ʧʝʨʝʙʫʚʘʥʥʷ ʚʽʜʧʦʯʠʚʘʶʯʠʭ ʥʘ ʧʨʦʙʥʠʭ 

ʜʽʣʷʥʢʘʭ ʪʘ ʚ ʧʦʜʘʣʴʰʦʤʫ ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʰʣʷʭʦʤ ʜʣʷ ʚʩʽʻʾ ʪʝʨʠʪʦʨʽʾ ʪʫʨʠ-

ʩʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʚʨʘʭʦʚʫʶʯʠ ʢʽʣʴʢʽʩʪʴ ʚʽʜʧʦʯʠʚʘʶʯʠʭ ʥʘ ʮʽʡ ʪʝʨʠʪʦʨʽʾ. 

ɼʣʷ ʟʨʫʯʥʦʩʪʽ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʨʦʟʨʘʭʫʥʢʽʚ ʙʫʣʘ ʚʟʷʪʘ ʫʤʦʚʥʘ ʦʜʠʥʠʮʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ï ʯʦʣʦʚʽʢ ʟʘ ʜʝʥʴ ʥʘ 1 ʛʘ (ʯʦʣ./ʜʝʥʴ/ʛʘ), ʚ ʷʢʽʡ ʙʫʣʘ ʚʨʘʭʦʚʘʥʘ 

ʩʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʛʦʜʠʥ ʱʦʜʝʥʥʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ ʚʽʜʧʦʯʠʚʘʶʯʠʭ ʥʘ ʦʜʥʦʤʫ 

ʛʝʢʪʘʨʽ ʧʣʦʱʽ ʧʨʦʪʷʛʦʤ ʢʦʤʬʦʨʪʥʦʛʦ ʧʝʨʽʦʜʫ. ʉʝʨʝʜʥʶ ʢʽʣʴʢʽʩʪʴ ʛʦʜʠʥ ʚʽʜ-

ʧʦʯʠʥʢʫ ʜʽʣʠʣʠ ʥʘ 8 ʛʦʜʠʥ, ʪʦʤʫ ʱʦ ʧʨʦʪʷʛʦʤ ʢʦʤʬʦʨʪʥʦʛʦ ʧʝʨʽʦʜʫ ʚʥʘʩʣʽ-

ʜʦʢ ʧʨʠʨʦʜʥʠʭ ʟʤʽʥ ʪʨʠʚʘʣʦʩʪʽ ʩʚʽʪʣʦʚʦʛʦ ʜʥʷ ʟʤʽʥʶʻʪʴʩʷ ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʝʙʫ-

ʚʘʥʥʷ ʨʝʢʨʝʘʥʪʽʚ, ʘ ʮʷ ʚʝʣʠʯʠʥʘ ʪʘʢʦʞ ʚʽʜʦʙʨʘʞʘʻ ʟʚʠʯʥʠʡ ʨʠʪʤ ʞʠʪʪʷ ʣʶʜʝʡ 

ʫ ʥʘʰʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ. 

ʆʪʨʠʤʘʥʽ ʮʠʬʨʠ ʻ ʫʤʦʚʥʠʤʠ, ʪʦʤʫ ʱʦ ʥʝ ʥʘ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ 

ʙʫʜʝ ʦʜʥʘʢʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʚ ʦʩʥʦʚʥʦʤʫ, ʚʦʥʦ ʙʫʜʝ ʧʨʠʧʘʜʘʪʠ ʥʘ ʧʽʰʽ ʤʘʨ-

ʰʨʫʪʠ, ʩʧʣʘʚʠ ʪʘ ʟʘʢʣʘʜʠ ʨʦʟʤʽʱʝʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʚ ʮʶ ʮʠʬʨʫ ʥʝ ʚʨʘʭʦʚʘʥʽ 

ʜʥʽ, ʢʦʣʠ ʧʦʛʦʜʘ ʜʣʷ ʚʽʜʧʦʯʠʥʢʫ ʥʝ ʩʧʨʠʷʪʣʠʚʘ (ʜʦʱʽ, ʩʠʣʴʥʠʡ ʚʽʪʝʨ, ʪʫʤʘʥ, 

ʩʥʽʛʦʧʘʜʠ, ʽʥʰʽ ʥʝʙʝʟʧʝʯʥʽ ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʷʚʠʱʘ). ʈʝʢʨʝʘʮʽʡʥʝ ʥʘʚʘʥ-

ʪʘʞʝʥʥʷ ʫ ʪʘʢʽ ʜʥʽ ʙʫʜʝ ʟʥʘʯʥʦ ʤʝʥʰʠʤ, ʪʦʤʫ ʱʦ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ʚʽʜʢʨʠʪʽʡ 

ʪʝʨʠʪʦʨʽʾ ʙʫʜʝ ʥʝʢʦʤʬʦʨʪʥʠʤ. 

ɼʣʷ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ çʄʝʜʦʙʦʨʠè ʩʝʨʝʜʥʻ ʨʝʢʨʝʘʮʽʡʥʝ ʥʘʚʘʥʪʘ-

ʞʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʶ ʩʢʣʘʜʘʻ ï 0,005 ʯʦʣ./ʜʝʥʴ/ʛʘ (ʚʣʽʪʢʫ) ʪʘ 0,001 ʯʦʣ./ʜʝʥʴ/ʛʘ 

(ʚʟʠʤʢʫ), ʜʣʷ ʥʘʮʽʦʥʘʣʴʥʠʭ ʧʘʨʢʽʚ çɼʥʽʩʪʨʦʚʩʴʢʠʡ ʢʘʥʴʡʦʥè, çʂʨʝʤʝʥʝʮʴʢʽ 

ʛʦʨʠè ʚʽʜʧʦʚʽʜʥʦ ï 0,006 ʪʘ 0,002. ʈʦʟʨʘʭʦʚʘʥʝ ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʨʝʢ-

ʨʝʘʮʽʡʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʻ ʜʦʧʫʩʪʠʤʠʤ. 

ɺʠʩʥʦʚʢʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʧʝʨʩʧʝʢʪʠʚʠ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʧʨʠʨʦʜʦʦʭʦ-

ʨʦʥʥʠʭ ʪʝʨʠʪʦʨʽʡ ʪʘ ʧʦʜʦʣʘʥʥʷ ʩʝʟʦʥʥʦʩʪʽ ʪʫʨʠʩʪʠʯʥʦʛʦ ʧʦʪʦʢʫ ʤʦʞʣʠʚʝ ʧʨʠ 

ʘʢʪʠʚʥʦʤʫ ʚʧʨʦʚʘʜʞʝʥʥʽ ʨʽʟʥʦʚʠʜʽʚ ʝʢʦʣʦʛʽʯʥʦʛʦ ʪʫʨʠʟʤʫ. ʉʝʨʝʜ ʥʠʭ ʘʢʪʫʘ-

ʣʴʥʠʤʠ ʜʣʷ ʨʝʢʨʝʘʮʽʡʥʦʾ ʟʦʥʠ ʚʠʟʥʘʯʝʥʽ ʥʘʫʢʦʚʽ, ʧʽʟʥʘʚʘʣʴʥʽ ʪʘ ʧʨʠʛʦʜʥʠʮʴʢʽ 

ʪʫʨʠ. 

ɭʜʠʥʦʛʦ ʢʘʜʘʩʪʨʫ (ʙʘʥʢʫ ʥʦʨʤ) ʨʝʢʨʝʘʮʽʡʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʣʘʥʜʰʘʬʪ-

ʥʽ ʢʦʤʧʣʝʢʩʠ, ʷʢ ʽ ʟʚʦʜʫ ʤʝʪʦʜʠʢ ʥʦʨʤʫʚʘʥʥʷ, ʜʦʩʽ ʥʝ ʽʩʥʫʻ. ʗʢ ʧʨʘʚʠʣʦ,  

ʚʽʜʩʫʪʥʷ ʝʢʦʣʦʛʽʯʥʘ ʝʢʩʧʝʨʪʠʟʘ ʥʦʨʤ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʧʨʠʨʦʜʥʽ ʣʘʥʜʰʘʬʪʥʽ 

ʢʦʤʧʣʝʢʩʠ. 
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ʖ.ɼ. ʉʊɽʌɸʅʀʐʀʅɸ-ɻɸɺʈʀʃʖʂ, ɼ.ɺ. ʉʊɽʌɸʅʀʐʀʅ,  

ʆ.ʄ. ʊʈʆʌʀʄʏʋʂ 

 

ʇʈʆɻʅʆɿʋɺɸʅʅʗ ʈʀɿʀʂɯɺ ɿɹʀʊʂɯɺ ɺɯɼ ʇʆɺɽʅɽʁ ʅɸ ʈɯʂɸʍ  

ɿɸ ɼɸʅʀʄʀ ʄʆʅɯʊʆʈʀʅɻʋ 

 
ɸʥʦʪʘʮʽʷ. ʈʦʟʛʣʷʥʫʪʦ ʟʘʜʘʯʫ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʠʟʠʢʽʚ ʟʙʠʪʢʽʚ ʚʽʜ ʧʦʚʝʥʝʡ ʟʘ 

ʜʘʥʠʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢ ʜʦʙʫʪʢʽʚ ʟʙʠʪʢʽʚ ʪʘ ʡʤʦʚʽʨʥʦʩʪʝʡ ʧʝʨʝʚʠʱʝʥʥʷ ʤʘ-

ʢʩʠʤʘʣʴʥʠʭ ʚʠʪʨʘʪ ʚʦʜʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʥʦʚʠʡ ʤʝʪʦʜ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʠʟʠʢʽʚ 

ʟʙʠʪʢʽʚ ʚʽʜ ʧʦʚʝʥʝʡ ʟʘ ʜʘʥʠʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘ ʦʩʥʦʚʽ ʩʠʪʫʘʮʽʡʥʠʭ ʪʘ ʽʥʜʫʢ-

ʪʠʚʥʠʭ ʤʦʜʝʣʝʡ. ɿʘʜʘʯʘ ʚʠʨʽʰʫʻʪʴʩʷ ʥʘ ʧʨʠʢʣʘʜʽ ʤʦʜʝʣʶʚʘʥʥʷ ʨʠʟʠʢʽʚ ʟʙʠʪ-

ʢʽʚ ʚʽʜ ʨʫʡʥʽʚʥʠʭ ʧʦʚʝʥʝʡ ʚ ʙʘʩʝʡʥʽ ʨ. ʊʠʩʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʘʢʩʠʤʘʣʴʥʠʭ 

ʚʠʪʨʘʪ ʚʦʜʠ ʨ. ʊʠʩʘ, ʱʦ ʚʠʟʥʘʯʘʣʠʩʷ ʥʘ ʛʽʜʨʦʤʝʪʨʠʯʥʦʤʫ ʧʦʩʪʫ ɺʠʣʦʢ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʡʤʦʚʽʨʥʽʩʪʴ ʧʝʨʝʚʠʱʝʥʥʷ, ʽʥʜʫʢʪʠʚʥʘ ʤʦʜʝʣʴ, ʤʘʢʩʠʤʘʣʴʥʽ 

ʚʠʪʨʘʪʠ ʚʦʜʠ, ʧʦʚʽʥʴ, ʨʠʟʠʢʠ ʟʙʠʪʢʽʚ, ʨʷʜʠ ʜʠʥʘʤʽʢʠ, ʩʠʪʫʘʮʽʡʥʘ ʤʦʜʝʣʴ.  

 

ɺʩʪʫʧ. ʉʝʨʝʜ ʩʪʠʭʽʡʥʠʭ ʣʠʭ ʨʽʟʥʦʛʦ ʛʝʥʝʟʠʩʫ ʱʦʜʦ ʯʘʩʪʦʪʠ, ʧʣʦʱʽ ʧʦʰʠʨʝʥ-

ʥʷ, ʥʘʥʝʩʝʥʥʷ ʤʘʪʝʨʽʘʣʴʥʠʭ ʟʙʠʪʢʽʚ ʧʝʨʰʝ ʤʽʩʮʝ ʚ ʋʢʨʘʾʥʽ ʟʘʡʤʘʶʪʴ ʷʚʠʱʘ ʽ 

ʧʨʦʮʝʩʠ ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʩʝʨʝʜ ʷʢʠʭ ʦʩʥʦʚʥʫ ʟʘʛʨʦʟʫ ʥʝ-

ʩʫʪʴ ʧʦʚʝʥʽ ʥʘ ʨʽʢʘʭ. ʆʩʦʙʣʠʚʦ ʯʘʩʪʦ ʧʦʚʝʥʽ ʪʨʘʧʣʷʶʪʴʩʷ ʚ ʟʘʭʽʜʥʠʭ ʨʘʡʦʥʘʭ 

ʥʘʰʦʾ ʢʨʘʾʥʠ. ɿʦʢʨʝʤʘ, ʦʜʥʠʤʠ ʟ ʥʘʡʙʽʣʴʰ ʧʦʚʝʥʝʥʝʙʝʟʧʝʯʥʠʭ ʚ ɭʚʨʦʧʽ ʚʚʘ-

ʞʘʶʪʴʩʷ ʙʘʩʝʡʥʠ ʨʽʯʦʢ ʊʠʩʠ, ɼʥʽʩʪʨʘ ʪʘ ʇʨʫʪʫ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ [1]. ɼʦ-

ʩʠʪʴ ʚʨʘʟʣʠʚʠʤʠ ʜʦ ʧʦʚʝʥʝʡ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʻ ʪʘʢʦʞ ʙʘʩʝʡʥʠ ɿʘʭʽʜʥʦ-

ʛʦ ɹʫʛʫ ʪʘ ʇʨʘʚʦʙʝʨʝʞʞʷ ʇʨʠʧôʷʪʽ, ʜʝ ʽʩʥʫʶʪʴ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʾʭ ʬʦʨʤʫ-

ʚʘʥʥʷ ʫ ʤʝʞʘʭ ɺʦʣʠʥʩʴʢʦʾ ʪʘ ʇʦʜʽʣʴʩʴʢʦʾ ʚʠʩʦʯʠʥ ʽ ʥʘ ʇʦʣʽʩʴʢʽʡ ʥʠʟʦʚʠʥʽ [2]. 

ʇʦʥʷʪʪʷ ʧʦʚʝʥʽ ʷʢ ʩʪʠʭʽʡʥʦʛʦ ʷʚʠʱʘ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʝ ʟ ʣʶʜʠʥʦʶ ʪʘ ʾʾ ʜʽʷ-

ʣʴʥʽʩʪʶ, ʘʜʞʝ ʧʨʠʨʦʜʥʽ ʚʦʜʦʧʽʣʣʷ ʪʘ ʧʘʚʦʜʢʠ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʨʝʛʫʣʷʨʥʦ ʥʘ 

ʙʣ̔ʴʰʦʩʪʽ ʨʽʢ, ʥʝ ʻ ʰʢʽʜʣʠʚʠʤʠ, ʘ, ʥʘʚʧʘʢʠ, ʢʦʨʠʩʥʠʤʠ ʜʣʷ ʨʽʯʢʦʚʦʾ ʝʢʦʩʠʩʪʝ-

ʤʠ. ʇʽʜ ʯʘʩ ʾʭ ʧʨʦʭʦʜʞʝʥʥʷ ʧʨʦʯʠʱʘʶʪʴʩʷ ʨʫʩʣʘ, ʟʘʨʷʜʞʘʶʪʴʩʷ ʚʦʜʦʶ ʡ ʟʙʘ-

ʛʘʯʫʶʪʴʩʷ ʥʘʤʫʣʦʤ ʟʘʧʣʘʚʠ. ʇʦʚʝʥʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʪʦʜʽ, ʢʦʣʠ ʧʨʠ ʧʘʚʦʜʢʘʭ ʘʙʦ 

ʚʦʜʦʧʽʣʣʷʭ ʟʘʪʦʧʣʶʶʪʴʩʷ ʪʝʨʠʪʦʨʽʾ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʣʶʜʠʥʦʶ, ʽ ʚʠʥʠ-

ʢʘʶʪʴ ʟʙʠʪʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʚʝʥʽ ʻ ʢʣʶʯʦʚʠʤ ʧʨʠʨʦʜʥʠʤ ʬʘʢʪʦʨʦʤ ʨʠʟʠʢʫ,  

ʱʦ ʩʪʨʠʤʫʻ ʘʙʦ ʦʙʤʝʞʫʻ ʛʦʩʧʦʜʘʨʩʴʢʫ ʜʽʷʣʴʥʽʩʪʴ ʥʘ ʧʨʠʨʽʯʢʦʚʠʭ ʪʝʨʠʪʦʨʽʷʭ 

[3ï6]. 

 

 

ʆʉʅʆɺʀ ʇʈʀʈʆɼʆʂʆʈʀʉʊʋɺɸʅʅʗ 
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ɿʙʠʪʢʠ ʚʽʜ ʧʦʚʝʥʝʡ ʟʘʣʝʞʘʪʴ ʚʽʜ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ: ʚʠʩʦʪʠ ʡ ʰʚʠʜʢʦʩʪʽ ʧʽ-

ʜʡʦʤʫ ʨʽʚʥʽʚ ʚʦʜʠ, ʪʨʠʚʘʣʦʩʪʽ ʾʭ ʩʪʦʷʥʥʷ, ʧʦʨʠ ʨʦʢʫ, ʩʪʫʧʝʥʷ ʦʩʚʦʻʥʥʷ ʡ ʝʢʦ-

ʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʾ, ʱʽʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ, ʚʽʜ ʩʚʦʻʯʘʩʥʦʩʪʽ ʧʨʦʛʥʦʟʫ 

ʡ ʚʞʠʚʘʥʥʷ ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ, ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʡ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʪʠ-

ʧʦʚʽʥʝʚʠʭ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ ʪʦʱʦ. ɺʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ 

ʟʙʠʪʢʽʚ ʚʽʜ ʧʦʚʝʥʽ ʤʘʶʪʴ ʩʚʦʻʯʘʩʥʝ ʦʧʦʚʽʱʝʥʥʷ ʽ ʧʨʦʚʝʜʝʥʥʷ ʝʚʘʢʫʘʮʽʾ ʥʘʩʝ-

ʣʝʥʥʷ, ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ ʽ ʤʘʪʝʨʽʘʣʴʥʠʭ ʮʽʥʥʦʩʪʝʡ ʟ ʚʽʨʦʛʽʜʥʦʛʦ 

ʨʘʡʦʥʫ ʟʘʪʦʧʣʝʥʥʷ. ʇʦʚʽʥʴ ʤʦʞʝ ʦʙʫʤʦʚʣʶʚʘʪʠʩʷ ʟʚʦʨʦʪʥʠʤ ʛʽʜʨʦʣʦʛʽʯʥʠʤ 

ʟʚôʷʟʢʦʤ ʤʽʞ ʧʽʜʟʝʤʥʠʤ ʪʘ ʧʦʚʝʨʭʥʝʚʠʤ ʩʪʦʢʦʤ, ʢʦʣʠ ʧʨʠ ʽʥʬʽʣʴʪʨʘʮʽʾ ʚʦʜʠ  

ʟ ʧʝʨʝʧʦʚʥʝʥʦʛʦ ʨʫʩʣʘ ʚ ʧʽʜʟʝʤʥʠʡ ʩʪʽʢ, ʯʝʨʝʟ ʧʣʘʩʪʠ ʜʦʙʨʝ ʧʨʦʥʠʢʣʠʚʠʭ  

ˇʨʫʥʪʽʚ, ʤʘʻ ʤʽʩʮʝ ʷʚʠʱʝ çʧʽʜʟʝʤʥʦʾ ʧʦʚʝʥʽè ʟ ʧʽʜʪʦʧʣʝʥʥʷʤ çʟʘʭʠʱʝʥʠʭè 

ʧʨʦʪʠʧʘʚʦʜʢʦʚʠʤʠ ʜʘʤʙʘʤʠ ʫʛʽʜʴ, ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʪʦʱʦ. ʋ ʩʚʦʶ ʯʝʨʛʫ, 

ʙʫʜʽʚʥʠʮʪʚʦ ʛʨʝʙʝʣʴ ʪʘ ʜʘʤʙ ʜʣʷ ʟʘʭʠʩʪʫ ʚʽʜ ʧʦʚʝʥʝʡ ʥʘ ʦʜʥʠʭ ʜʽʣʷʥʢʘʭ ʨʽʢʠ 

ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʥʝʛʘʪʠʚʥʽ ʟʤʽʥʠ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʪʘ ʛʽʜʨʘʚʣʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ ʨʫʩʣʘ, ʨʝʞʠʤʫ ʪʚʝʨʜʦʛʦ ʩʪʦʢʫ ʪʦʱʦ ʥʘ ʽʥʰʠʭ ʜʽʣʷʥʢʘʭ [7, 8], ʟʽ ʟʥʠʞʝʥ-

ʥʷʤ ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ ʞʠʚʦʛʦ ʧʝʨʝʨʽʟʫ ʨʽʢʠ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʧʘʚʦʜʢʽʚ  

ʽ ʚʦʜʦʧʽʣʴ, ʡ ʩʪʘʪʠ ʧʨʠʯʠʥʦʶ ʚʠʥʠʢʥʝʥʥʷ çʥʘʚʝʜʝʥʠʭè ʧʦʚʝʥʝʡ. ɯʥʪʝʥʩʠʚʥʝ 

ʪʘʥʝʥʥʷ ʩʥʽʛʽʚ ʫ ʚʝʩʥʷʥʠʡ ʯʘʩ, ʧʦʪʫʞʥʽ ʪʘ ʪʨʠʚʘʣʽ ʟʣʠʚʦʚʽ ʜʦʱʽ, ʚʠʧʘʜʘʥʥʷ  

ʩʠʣʴʥʠʭ ʜʦʱʽʚ ʚ ʧʝʨʽʦʜ ʽʥʪʝʥʩʠʚʥʦʛʦ ʪʘʥʝʥʥʷ ʩʥʽʛʫ, ʣʴʦʜʦʚʽ ʟʘʪʦʨʠ ʽ ʟʘʞʦʨʠ 

ʚʥʘʩʣʽʜʦʢ ʧʨʠʨʦʜʥʠʭ ʧʨʠʯʠʥ ʪʘ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʨʫʩʝʣ ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʽʷʣʴʥʦʩʪʽ 

ʣʶʜʠʥʠ, ʩʧʨʠʷʪʣʠʚʽ ʜʣʷ ʚʠʥʠʢʥʝʥʥʷ ʧʘʚʦʜʢʽʚ ʦʩʦʙʣʠʚʦʩʪʽ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʨʝ-

ʞʠʤʫ ʢʦʥʢʨʝʪʥʦʾ ʨʽʢʠ, ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʝʨʠʪʦʨʽʡ ʚʦʜʦʟʙʦʨʽʚ,  

ʚʠʩʦʢʘ ʛʫʩʪʦʪʘ ʨʽʯʢʦʚʦʾ ʤʝʨʝʞʽ, ʟʤʝʥʰʝʥʥʷ ʟʘʣʽʩʥʝʥʦʩʪʽ ʪʘ ʟʘʙʦʣʦʯʝʥʦʩʪʽ ʚʦʜʦ-

ʟʙʦʨʽʚ, ʟʥʠʞʝʥʥʷ ʽʥʬʽʣʴʪʨʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʧʝʨʝʜʥʴʦ ʟʚʦʣʦʞʝʥʠʭ ˇʨʫʥ-

ʪʽʚ ʧʽʜʩʪʠʣʘʶʯʦʾ ʧʦʚʝʨʭʥʽ ʥʘ ʤʦʤʝʥʪ ʬʦʨʤʫʚʘʥʥʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ, ʚʽʜʩʫʪ-

ʥʽʩʪʴ ʚʝʛʝʪʘʮʽʾ ʚ ʭʦʣʦʜʥʫ ʧʦʨʫ ʨʦʢʫ, ʢʣʽʤʘʪʠʯʥʽ ʬʘʢʪʦʨʠ ʪʦʱʦ, ʨʫʡʥʫʚʘʥʥʷ 

ʧʨʦʪʠʧʦʚʽʥʝʚʠʭ ʜʘʤʙ ï ʮʝ ʥʝʧʦʚʥʠʡ ʧʝʨʝʣʽʢ ʯʠʥʥʠʢʽʚ, ʷʢʽ ʟʜʘʪʥʽ ʚʧʣʠʚʘʪʠ ʥʘ 

ʧʝʨʝʙʽʛ ʧʨʦʭʦʜʞʝʥʥʷ ʧʦʚʝʥʝʡ ʥʘ ʨʽʢʘʭ ʪʘ ʾʭ ʥʘʩʣʽʜʢʠ [1ï8]. ɺʩʝ ʮʝ ʥʘʜʟʚʠʯʘʡʥʦ 

ʫʩʢʣʘʜʥʶʻ ʟʘʜʘʯʫ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʧʦʚʝʥʝʚʦʾ ʥʝʙʝʟʧʝʢʠ ʥʘ ʦʩʥʦʚʽ 

ʩʪʨʦʛʠʭ, ʜʝʪʝʨʤʽʥʽʩʪʠʯʥʠʭ (ʜʠʥʘʤʽʯʥʠʭ) ʤʦʜʝʣʝʡ ʥʘʚʽʪʴ ʚ ʤʝʞʘʭ ʦʢʨʝʤʠʭ, 

ʜʦʙʨʝ ʚʠʚʯʝʥʠʭ ʚ ʛʽʜʨʦʣʦʛʽʯʥʦʤʫ ʪʘ ʽʥʰʠʭ ʚʽʜʥʦʰʝʥʥʷʭ, ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʽʚ.  

ɯʤʦʚʽʨʥʽʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʚʝʥʝʚʦʾ ʥʝʙʝʟʧʝʢʠ. ʆʩʢʽʣʴʢʠ 

ʛʽʜʨʦʣʦʛʽʯʥʽ ʷʚʠʱʘ ʽ ʧʨʦʮʝʩʠ ʚ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʻ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʤʠ, 

ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʨʝʟʫʣʴʪʘʪ ʜʽʾ ʥʘʜʟʚʠʯʘʡʥʦ ʚʝʣʠʢʦʛʦ ʯʠʩʣʘ ʬʘʢʪʦʨʽʚ, ʩʪʫʧʽʥʴ 

ʚʧʣʠʚʫ ʢʦʞʥʦʛʦ ʟ ʷʢʠʭ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʷʚʠʱʘ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ, ʧʦʚʥʦʮʽʥʥʦ 

ʚʨʘʭʫʚʘʪʠ ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʦ, ʪʦ ʙʽʣʴʰ ʘʜʝʢʚʘʪʥʠʤ ʧʽʜʭʦʜʦʤ ʜʦ ʧʨʦʛʥʦ-

ʟʫʚʘʥʥʷ ʧʦʚʝʥʝʚʦʾ ʥʝʙʝʟʧʝʢʠ ʩʣʽʜ ʚʠʟʥʘʪʠ ʽʤʦʚʽʨʥʽʩʥʠʡ ʧʽʜʭʽʜ, ʱʦ ˇʨʫʥʪʫʻʪʴ-

ʩʷ ʥʘ ʧʦʙʫʜʦʚʽ ʤʦʜʝʣʝʡ-ʽʥʪʝʨʧʨʝʪʘʮʽʡ ʽ ʤʦʜʝʣʝʡ-ʝʢʩʪʨʘʧʦʣʷʮʽʡ ʟʘ ʜʘʥʠʤʠ  

ʤʦʥʽʪʦʨʠʥʛʫ (ʨʷʜʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʽʚ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʩʪʘʪʠʩʪʠʢʠ ʡ ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ. 

ɿʦʢʨʝʤʘ, ʥʘʡʧʨʦʩʪʽʰʦʶ ʽ ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʦʶ ʤʘʪʝʤʘʪʠʯʥʦʶ ʤʦʜʝʣʣʶ, 

ʷʢʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʤʘʢʩʠʤʘʣʴʥʠʭ ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ (ʨʽʚʥʽʚ, ʚʠʪʨʘʪ ʚʦʜʠ) ʚ ʨʘʤʢʘʭ ʽʤʦʚʽʨʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ, ʻ ʤʦʜʝʣʴ ʚʠʧʘʜ-

ʢʦʚʦʾ ʚʝʣʠʯʠʥʠ [9, 10]. ɰʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʜʘʥʽ ʤʦʥʽʪʦʨʠʥʛʫ 

ʬʦʨʤʫʶʪʴ ʩʪʘʮʽʦʥʘʨʥʽ ʨʷʜʠ ʜʠʥʘʤʽʢʠ, ʜʝ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ 

ʩʝʨʝʜʥʽʡ ʾʭ ʨʝʟʫʣʴʪʘʪ ʧʨʘʢʪʠʯʥʦ ʧʝʨʝʩʪʘʻ ʙʫʪʠ ʚʠʧʘʜʢʦʚʠʤ ʽ ʤʦʞʝ ʙʫʪʠ ʧʝʨʝʜ-

ʙʘʯʝʥʠʤ ʟ ʚʝʣʠʢʠʤ ʩʪʫʧʝʥʝʤ ʚʠʟʥʘʯʝʥʦʩʪʽ.  

ɼʣʷ ʙʽʣʴʰʦʩʪʽ ʨʽʢ, ʱʦ ʥʝ ʟʘʟʥʘʣʠ ʟʥʘʯʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ,  

ʽ ʟʘ ʥʘʷʚʥʦʩʪʽ ʨʷʜʽʚ ʜʘʥʠʭ ʤʘʢʩʠʤʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʦʪʨʠʤʘʥʠʭ ʧʨʦʪʷʛʦʤ 
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ʜʦʩʪʘʪʥʴʦ ʪʨʠʚʘʣʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ (30ï40 ʯʣʝʥʽʚ ʨʷʜʫ ʨʽʯʥʠʭ ʤʘʢʩʠʤʫʤʽʚ ʽ ʙʽʣʴ-

ʰʝ), ʮʷ ʤʦʜʝʣʴ ʧʦʚʥʽʩʪʶ ʩʝʙʝ ʚʠʧʨʘʚʜʦʚʫʻ. ʅʠʞʯʝ, ʥʘ ʨʠʩ. 1, ʥʘʚʝʜʝʥʦ ʨʷʜ ʩʧʦ-

ʩʪʝʨʝʞʝʥʠʭ ʤʘʢʩʠʤʘʣʴʥʠʭ ʚʠʪʨʘʪ ʚʦʜʠ ʧʘʚʦʜʢʽʚ ʥʘ ʨ. ʊʠʩʘ (ʛʽʜʨʦʤʝʪʨʠʯʥʠʡ 

ʧʦʩʪ ɺʠʣʦʢ, ɿʘʢʘʨʧʘʪʩʴʢʘ ʦʙʣʘʩʪʴ), ʱʦ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʧʨʠʢʣʘʜʦʤ ʩʪʘʮʽʦ-

ʥʘʨʥʦʛʦ ʨʷʜʫ ʜʠʥʘʤʽʢʠ, ʜʣʷ ʷʢʦʛʦ ʩʧʨʘʚʝʜʣʠʚʠʤʠ ʻ ʛʨʘʥʠʯʥʽ ʪʝʦʨʝʤʠ ʪʝʦʨʽʾ 

ʡʤʦʚʽʨʥʦʩʪʝʡ. 

ʄʦʜʝʣʴ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʟʘʜʘʻʪʴʩʷ ʨʦʟʧʦʜʽʣʦʤ ʡʤʦʚʽʨʥʦʩʪʝʡ ʘʙʦ 

ʬʫʥʢʮʽʻʶ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʽ ʚʠʧʘʜʢʦʚʦʾ ʟʤʽʥʥʦʾ [11]. ʅʘʡʧʨʦʩʪʽʰʦʶ ʽʥ-

ʪʝʨʧʨʝʪʘʮʽʡʥʦʶ ʽʤʦʚʽʨʥʽʩʥʦʶ ʤʦʜʝʣʣʶ, ʷʢʫ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚ ʛʽʜʨʦʣʦʛʽʯʥʠʭ 

ʨʦʟʨʘʭʫʥʢʘʭ, ʻ ʝʤʧʽʨʠʯʥʘ ʢʨʠʚʘ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ (ʡʤʦʚʽʨʥʦʩʪʽ ʧʝʨʝʚʠʱʝʥʥʷ) 

(ʨʠʩ. 2). ʋ ʚʽʪʯʠʟʥʷʥʽʡ ʧʨʘʢʪʠʮʽ ʝʤʧʽʨʠʯʥʫ ʡʤʦʚʽʨʥʽʩʪʴ ʧʝʨʝʚʠʱʝʥʥʷ )(ĔmP  

ʯʘʩʪʦ ʚʩʪʘʥʦʚʣʶʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ ʅ.ʅ. ʏʝʛʦʜʘʻʚʘ [10]: 
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ʮʽʡʥʦʛʦ ʨʷʜʫ; n  ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʯʣʝʥʽʚ ʨʷʜʫ. 
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ʈʠʩ. 1 ï ʉʧʦʩʪʝʨʝʞʝʥʽ ʤʘʢʩʠʤʘʣʴʥʽ ʚʠʪʨʘʪʠ ʚʦʜʠ ʧʘʚʦʜʢʽʚ ʥʘ ʨ. ʊʠʩʘ  

(ʛʽʜʨʦʤʝʪʨʠʯʥʠʡ ʧʦʩʪ ɺʠʣʦʢ, ɿʘʢʘʨʧʘʪʩʴʢʘ ʦʙʣʘʩʪʴ) 
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ʈʠʩ. 2 ï ɽʤʧʽʨʠʯʥʘ ʢʨʠʚʘ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ (ʡʤʦʚʽʨʥʦʩʪʽ ʧʝʨʝʚʠʱʝʥʥʷ) ʤʘʢʩʠʤʘʣʴʥʠʭ 

ʚʠʪʨʘʪ ʚʦʜʠ ʨ. ʊʠʩʘ (ʛʽʜʨʦʤʝʪʨʠʯʥʠʡ ʧʦʩʪ ɺʠʣʦʢ, ɿʘʢʘʨʧʘʪʩʴʢʘ ʦʙʣʘʩʪʴ) 



~ 40 ~ 

 

 ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʪʘ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ, ˉ 2 (18), 2015 

 

ɽʤʧʽʨʠʯʥʫ (ʩʪʘʪʠʩʪʠʯʥʫ) ʢʨʠʚʫ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ (ʡʤʦʚʽʨʥʦʩʪʽ ʧʝʨʝʚʠʱʝʥ-

ʥʷ), ʧʨʝʜʩʪʘʚʣʝʥʫ ʥʘ ʨʠʩ. 2, ʤʦʞʥʘ ʪʘʢʦʞ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʝʤʧʽʨʠʯʥʫ ʢʨʠʚʫ ʨʠ-

ʟʠʢʫ ʧʝʨʝʚʠʱʝʥʥʷ ʩʧʦʩʪʝʨʝʞʝʥʠʭ ʤʘʢʩʠʤʘʣʴʥʠʭ ʚʠʪʨʘʪ ʚʦʜʠ ʨ. ʊʠʩʘ ʥʘ  

ʛʽʜʨʦʤʝʪʨʠʯʥʦʤʫ ʧʦʩʪʫ ɺʠʣʦʢ. ɿʘ ʾʾ ʜʦʧʦʤʦʛʦʶ, ʚ ʤʝʞʘʭ ʩʧʦʩʪʝʨʝʞʝʥʠʭ ʟʥʘ-

ʯʝʥʴ ʤʘʢʩʠʤʘʣʴʥʠʭ ʚʠʪʨʘʪ ʚʦʜʠ ʨ. ʊʠʩʘ ʚ ʩʪʚʦʨʽ ɺʠʣʦʢ, ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʩʪʘʪʠ-

ʩʪʠʯʥʫ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʚʽʜʧʦʚʽʜʥʘ ʚʠʪʨʘʪʘ ʧʘʚʦʜʢʫ ʚ ʮʴʦʤʫ ʩʪʚʦʨʽ ʙʫʜʝ 

ʥʝ ʤʝʥʰʦʶ (ʧʝʨʝʚʠʱʠʪʴ) ʜʝʷʢʝ ʟʥʘʯʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʩʪʘʪʠʩʪʠʯʥʘ ʡʤʦʚʽʨ-

ʥʽʩʪʴ ʧʝʨʝʚʠʱʝʥʥʷ ʥʘʡʙʽʣʴʰʦʛʦ ʟʽ ʩʧʦʩʪʝʨʝʞʝʥʠʭ ʟʥʘʯʝʥʴ ʤʘʢʩʠʤʘʣʴʥʦʾ ʚʠ-

ʪʨʘʪʠ ʚʦʜʠ ʨ. ʊʠʩʘ ʥʘ ʛʽʜʨʦʤʝʪʨʠʯʥʦʤʫ ʧʦʩʪʫ ɺʠʣʦʢ ʚ 3650 ʤ
3
/ʩ ʟʘ ʜʘʥʠʤʠ 

1954ï1999 ʨʨ. (ʨʠʩ. 1, 2) ʩʢʣʘʜʘʻ ~ 0,0151 ʨʽʢ
ī1

. 

ɿ ʤʝʪʦʶ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ ʧʝʨʝʚʠʱʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʠʭ ʚʠʪʨʘʪ 

ʚʦʜʠ, ʱʦ ʟʘ ʧʝʨʽʦʜ ʤʦʥʽʪʦʨʠʥʛʫ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʘʥʘʣʽ-

ʪʠʯʥʽ ʬʫʥʢʮʽʾ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʽ. ʆʩʪʘʥʥʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ 

ʤʦʜʝʣʽ-ʽʥʪʝʨʧʨʝʪʘʮʽʾ ï ʜʣʷ ʟʛʣʘʜʞʫʚʘʥʥʷ ʝʤʧʽʨʠʯʥʠʭ ʢʨʠʚʠʭ ʡʤʦʚʽʨʥʦʩʪʽ ʧʝ-

ʨʝʚʠʱʝʥʥʷ, ʪʘʢ ʽ ʤʦʜʝʣʽ-ʝʢʩʪʨʘʧʦʣʷʮʽʾ ï ʜʣʷ ʧʨʦʣʦʥʛʘʮʽʾ ʢʨʠʚʠʭ ʡʤʦʚʽʨʥʦʩʪʽ 

ʧʝʨʝʚʠʱʝʥʥʷ ʚ ʦʙʣʘʩʪʴ ʛʽʧʦʪʝʪʠʯʥʠʭ, ʤʘʣʦʡʤʦʚʽʨʥʠʭ ʟʥʘʯʝʥʴ. ʆʩʢʽʣʴʢʠ ʨʷʜʠ 

ʜʘʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʛʽʜʨʦʣʦʛʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʟʘʟʚʠʯʘʡ ʚʦʣʦʜʽʶʪʴ ʘʩʠʤʝʪʨʽʻʶ, ʽʥʦʜʽ ʟʥʘʯʥʦʶ, ʪʦ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʟʘʩʪʦʩʦ-

ʚʫʶʪʴ ʟʘʢʦʥʠ ʨʦʟʧʦʜʽʣʫ, ʚʽʜʤʽʥʥʽ ʚʽʜ ʥʦʨʤʘʣʴʥʦʛʦ. ʅʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫ-

ʶʪʴʩʷ ʪʨʴʦʭʧʘʨʘʤʝʪʨʠʯʥʠʡ ʛʘʤʘ-ʨʦʟʧʦʜʽʣ ʉ.ʅ. ʂʨʠʮʴʢʦʛʦ ʽ ʄ.ʌ. ʄʝʥʢʝʣʷ, 

ʨʦʟʧʦʜʽʣʠ ʂ. ʇʽʨʩʦʥʘ ɯɯɯ ʪʠʧʫ, ɽ. ɻʫʤʙʝʣʷ ɯ ʪʠʧʫ, ʜʚʦʭʧʘʨʘʤʝʪʨʠʯʥʠʡ ʣʦʛʘ-

ʨʠʬʤʽʯʥʦ-ʥʦʨʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʪʘ ʽʥ. [9, 10]. ʇʨʠʢʣʘʜʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʝʷʢʠʭ 

ʘʥʘʣʽʪʠʯʥʠʭ ʬʫʥʢʮʽʡ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʽ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʡʤʦʚʽʨʥʦʩʪʽ 

ʧʝʨʝʚʠʱʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʠʭ ʚʠʪʨʘʪ ʚʦʜʠ ʧʘʚʦʜʢʽʚ ʥʘ ʨ. ʊʠʩʘ ʚ ʩʪʚʦʨʽ ɺʠʣʦʢ 

ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 3. 

 

0,001

0,01

0,1

1

0 1000 2000 3000 4000 5000 6000

ʄʘʢʩʠʤʘʣʴʥʽ ʚʠʪʨʘʪʠ ʚʦʜʠ, ʤ
3
/ʩ

ʁ
ʤ
ʦ
ʚ
ʽ
ʨ
ʥ
ʽ
ʩ
ʪ
ʴ
 

ʧ
ʝ
ʨ
ʝ
ʚ
ʠ
ʱ
ʝ
ʥ
ʥ
ʷ
,
 
1
/
ʨ
ʽ
ʢ

ɽʤʧʽʨʠʯʥʽ ʜʘʥʽ1 2 3 4
 

ɿʘʢʦʥʠ ʨʦʟʧʦʜʽʣʫ: 1 ï ʇʽʨʩʦʥʘ ʪʠʧʫ ɯɯɯ (ʘʨʠʬʤʝʪʠʯʥʠʡ); 2 ï ʂʨʠʮʴʢʦʛʦ-ʄʝʥʢʝʣʷ  

ʧʨʠ VC  = 0,4 ʽ SC  = 1 VC ; 3 ï ɻʫʤʙʝʣʷ ʪʠʧʫ ɯ; 4 ï ʣʦʛʘʨʠʬʤʽʯʥʦ ʥʦʨʤʘʣʴʥʠʡ 

ʈʠʩ. 3 ï ʈʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ ʧʝʨʝʚʠʱʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʠʭ ʚʠʪʨʘʪ 

ʚʦʜʠ ʨ. ʊʠʩʘ (ʛʽʜʨʦʤʝʪʨʠʯʥʠʡ ʧʦʩʪ ɺʠʣʦʢ, ɿʘʢʘʨʧʘʪʩʴʢʘ ʦʙʣʘʩʪʴ) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʨʽʟʥʠʭ ʘʥʘʣʽʪʠʯʥʠʭ ʟʘʢʦʥʽʚ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʽ 

 

ʍʘʨʘʢʪʝʨʥʦ, ʱʦ ʚ ʦʙʣʘʩʪʽ ʟʥʘʯʝʥʴ ʤʘʢʩʠʤʘʣʴʥʠʭ ʚʠʪʨʘʪ ʧʘʚʦʜʢʽʚ, ʱʦ  

ʯʘʩʪʦ ʧʦʚʪʦʨʶʶʪʴʩʷ, ʚʠʱʝʥʘʚʝʜʝʥʽ ʪʘ ʽʥʰʽ ʘʥʘʣʽʪʠʯʥʽ ʟʘʢʦʥʠ ʨʦʟʧʦʜʽʣʫ  



~ 41 ~ 

 

 ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʪʘ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ, ˉ 2 (18), 2015 

 

ʡʤʦʚʽʨʥʦʩʪʽ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʛʽʜʨʦʣʦʛʽʾ ʽ ʻ ʘʜʝʢʚʘʪʥʠʤʠ ʚ ʩʪʘʪʠʩʪʠʯ-

ʥʦʤʫ ʟʤʽʩʪʽ, ʜʘʶʪʴ ʙʣʠʟʴʢʽ ʨʝʟʫʣʴʪʘʪʠ ʽ ʤʦʞʫʪʴ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʧʨʘʢʪʠʯʥʦ 

ʨʽʚʥʦʮʽʥʥʽ ʤʦʜʝʣʽ-ʽʥʪʝʨʧʨʝʪʘʮʽʾ. ɺʽʜʧʦʚʽʜʥʦ, ʢʦʞʥʫ ʟ ʥʘʚʝʜʝʥʠʭ ʥʘ ʨʠʩ. 3 ʘʥʘ-

ʣʽʪʠʯʥʠʭ ʢʨʠʚʠʭ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʽ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʮʽʣʢʦʤ ʧʨʠʡʥʷ-

ʪʥʠʡ ʚʘʨʽʘʥʪ ʘʥʘʣʽʪʠʯʥʦʾ ʤʦʜʝʣʽ-ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʜʣʷ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʧʝʨʝʚʠʱʝʥ-

ʥʷ ʤʘʢʩʠʤʘʣʴʥʠʭ ʚʠʪʨʘʪ ʚʦʜʠ ʨ. ʊʠʩʘ ʥʘ ʛʽʜʨʦʤʝʪʨʠʯʥʦʤʫ ʧʦʩʪʫ ɺʠʣʦʢ  

ʚ ʦʙʣʘʩʪʽ ʩʧʦʩʪʝʨʝʞʝʥʠʭ ʟʥʘʯʝʥʴ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʨʽʟʥʽ ʘʥʘʣʽʪʠʯʥʽ ʟʘʢʦʥʠ ʨʦʟʧʦ-

ʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʽ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʜʦʙʨʝ ʧʦʛʦʜʞʫʻʪʴʩʷ ʟʽ ʩʧʦʩʪʝʨʝʞʝʥʠʤʠ ʟʥʘ-

ʯʝʥʥʷʤʠ ʤʘʢʩʠʤʘʣʴʥʠʭ ʚʠʪʨʘʪ ʧʘʚʦʜʢʽʚ, ʱʦ ʯʘʩʪʦ ʧʦʚʪʦʨʶʶʪʴʩʷ, ʚ ʦʙʣʘʩʪʽ 

ʟʥʘʯʝʥʴ ʤʘʢʩʠʤʘʣʴʥʠʭ ʚʠʪʨʘʪ ʧʘʚʦʜʢʽʚ, ʱʦ ʨʽʜʢʦ ʧʦʚʪʦʨʶʶʪʴʩʷ ʘʙʦ ʱʝ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ, ʜʘʶʪʴ ʟʥʘʯʥʝ ʨʦʟʭʦʜʞʝʥʥʷ ʤʦʜʝʣʴʥʠʭ ʟʥʘʯʝʥʴ. ʎʝ ʫʩʢʣʘʜʥʶʻ 

ʚʠʙʽʨ ʦʧʪʠʤʘʣʴʥʦʾ ʤʦʜʝʣʽ-ʝʢʩʪʨʘʧʦʣʷʮʽʾ ʩʝʨʝʜ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʘʥʘʣʽ-

ʪʠʯʥʠʭ ʟʘʢʦʥʽʚ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʽ, ʧʦʨʦʜʞʫʻ ʥʝʩʪʦʭʘʩʪʠʯʥʫ ʥʝʚʠʟʥʘʯʝ-

ʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʪʠʯʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʠʭ ʚʠʪʨʘʪ ʤʘʣʦʾ 

ʡʤʦʚʽʨʥʦʩʪʽ ʧʘʚʦʜʢʽʚ, ʟʜʘʪʥʠʭ ʬʦʨʤʫʚʘʪʠ ʨʫʡʥʽʚʥʽ ʧʦʚʝʥʽ. ʅʘ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʚʨʘʭʫʚʘʥʥʷ ʮʽʻʾ ʩʢʣʘʜʦʚʦʾ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʠʭ ʚʠ-

ʪʨʘʪ ʚʦʜʠ ʧʘʚʦʜʢʽʚ ʥʘ ʨʽʢʘʭ ʥʘ ʦʩʥʦʚʽ ʨʷʜʽʚ ʜʘʥʠʭ ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ 

ʚ ʨʘʤʢʘʭ ʽʤʦʚʽʨʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ ʤʠ ʟʚʝʨʪʘʣʠ ʫʚʘʛʫ ʚ ʨʦʙʦʪʘʭ [12ï15], ʜʝ ʥʘʚʝ-

ʜʝʥʦ ʨʽʟʥʽ ʤʝʪʦʜʠ ʾʾ ʧʦʜʦʣʘʥʥʷ. 

ʄʝʪʦʜ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘ ʜʘʥʠʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘ ʦʩʥʦʚʽ ʩʠʪʫʘʮʽʡʥʠʭ 

ʪʘ ʽʥʜʫʢʪʠʚʥʠʭ ʤʦʜʝʣʝʡ. ʊʨʘʜʠʮʽʡʥʽ ʧʽʜʭʦʜʠ ʜʦ ʧʦʙʫʜʦʚʠ ʽʤʦʚʽʨʥʽʩʥʠʭ ʤʘ-

ʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʟʘ ʝʤʧʽʨʠʯʥʠʤʠ ʜʘʥʠʤʠ (ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʷʢ ʤʦʜʝ-

ʣʝʡ-ʽʥʪʝʨʧʨʝʪʘʮʽʡ, ʪʘʢ ʽ ʤʦʜʝʣʝʡ-ʝʢʩʪʨʘʧʦʣʷʮʽʡ) ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʽ 

ʦʧʪʠʤʽʟʘʮʽʾ. ʆʜʥʘʢ ʥʘʚʽʪʴ ʚ ʥʘʡʙʽʣʴʰ ʧʨʦʩʪʠʭ ʟʘʜʘʯʘʭ ʽʥʪʝʨʧʨʝʪʘʮʽʡʥʦʛʦ ʽʤʦ-

ʚʽʨʥʽʩʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʟʘ ʝʤʧʽʨʠʯʥʠʤʠ ʜʘʥʠʤʠ ʧʨʠʥʮʠʧ ʦʧʪʠʤʽʟʘʮʽʾ, ʷʢʠʡ 

ʧʝʨʝʜʙʘʯʘʻ ʚʠʭʽʜ ʥʘ ʨʷʜ ʛʨʘʥʠʯʥʠʭ ʦʙʤʝʞʝʥʴ, ʧʨʘʢʪʠʯʥʦ ʥʽʢʦʣʠ ʥʝ ʚʠʢʦʥʫ-

ʻʪʴʩʷ [16, 17]. ʎʝ ʫʩʢʣʘʜʥʶʻ ʟʘʜʘʯʫ ʧʦʙʫʜʦʚʠ ʘʜʝʢʚʘʪʥʦʾ ʤʦʜʝʣʽ ʟʘ ʜʘʥʠʤʠ 

ʩʧʦʩʪʝʨʝʞʝʥʴ, ʷʢʫ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ. ʈʽʟʥʽ ʨʝʟʫʣʴ-

ʪʘʪʠ ʡʤʦʚʽʨʥʦʩʪʽ ʧʝʨʝʚʠʱʝʥʥʷ, ʟʦʢʨʝʤʘ, ʦʪʨʠʤʫʶʪʴʩʷ ʜʣʷ ʟʥʘʯʝʥʴ, ʱʦ ʨʽʜʢʦ 

ʧʦʚʪʦʨʶʚʘʣʠʩʷ, ʥʘʚʽʪʴ ʟʘ ʬʦʨʤʫʣʘʤʠ ʝʤʧʽʨʠʯʥʦʾ ʡʤʦʚʽʨʥʦʩʪʽ: ʏʝʛʦʜʘʻʚʘ, 

ɺʝʡʙʫʣʣʘ, ʊʘʢʢʝʷ, ɹʣʦʤʘ, ʍʘʟʝʥʘ [9, 10, 12]. 

ɿʘʜʘʯʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʠʟʠʢʽʚ ʟʙʠʪʢʽʚ ʚʽʜ ʧʦʚʝʥʝʡ ʷʢ ʜʦʙʫʪʢʽʚ (ʣʦʛʽʯʥʠʭ 

ʯʠ ʘʨʠʬʤʝʪʠʯʥʠʭ) ʟʥʘʯʝʥʴ ʟʙʠʪʢʽʚ ʪʘ ʡʤʦʚʽʨʥʦʩʪʝʡ ʧʝʨʝʚʠʱʝʥʥʷ ʤʘʢʩʠʤʘʣʴ-

ʥʠʭ ʚʠʪʨʘʪ ʚʦʜʠ ʩʫʪʪʻʚʦ ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʱʝ ʡ ʪʠʤ, ʱʦ ʨʷʜʠ ʜʠʥʘʤʽʢʠ ʟʙʠʪʢʽʚ 

ʚʽʜ ʧʦʚʝʥʝʡ ʥʘ ʨʽʢʘʭ, ʜʦʩʠʪʴ ʯʘʩʪʦ, ʫ ʩʠʣʫ ʮʽʣʦʛʦ ʨʷʜʫ ʧʨʠʯʠʥ, ʻ ʥʝʩʪʘʮʽʦʥʘʨ-

ʥʠʤʠ, ʥʝʤʦʥʦʪʦʥʥʠʤʠ, ʽʟ ʟʘʛʘʣʴʥʠʤʠ ʪʝʥʜʝʥʮʽʷʤʠ ʜʦ ʥʘʨʦʩʪʘʥʥʷ ʚ ʯʘʩʽ 

(ʨʠʩ. 4), ʥʘ ʬʦʥʽ, ʟʘʟʚʠʯʘʡ, ʩʪʘʮʽʦʥʘʨʥʠʭ (ʘʙʦ ʢʚʘʟʽʩʪʘʮʽʦʥʘʨʥʠʭ) ʨʷʜʽʚ ʩʧʦ-

ʩʪʝʨʝʞʝʥʠʭ ʟʥʘʯʝʥʴ ʤʘʢʩʠʤʘʣʴʥʠʭ ʚʠʪʨʘʪ ʚʦʜʠ ʧʘʚʦʜʢʽʚ (ʨʠʩ. 1). 
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ʈʠʩ. 4 ï ʈʷʜ ʜʠʥʘʤʽʢʠ ʟʙʠʪʢʽʚ ʚʽʜ ʨʫʡʥʽʚʥʠʭ ʧʦʚʝʥʝʡ ʚ ʙʘʩʝʡʥʽ ʨ. ʊʠʩʘ 
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ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʪʠ ʤʝʪʦʜ ʧʨʦ-

ʛʥʦʟʫʚʘʥʥʷ ʟʘ ʜʘʥʠʤʠ ʤʦʥʽʪʦʨʠʥʛʫ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʦʙʫʜʦʚʽ ʩʠʪʫʘʮʽʡʥʠʭ  

ʽ ʽʥʜʫʢʪʠʚʥʠʭ ʤʦʜʝʣʝʡ [18]. ʆʩʥʦʚʥʽ ʡʦʛʦ ʧʦʣʦʞʝʥʥʷ ʥʘʩʪʫʧʥʽ. 

ʇʽʜ ʩʠʪʫʘʮʽʡʥʦʶ ʤʦʜʝʣʣʶ ʨʦʟʫʤʽʻʪʴʩʷ ʤʦʜʝʣʴ, ʘʜʘʧʪʦʚʘʥʘ ʜʦ ʧʝʚʥʦʾ  

ʩʠʪʫʘʮʽʾ (ʧʨʦʛʥʦʟʥʦʛʦ ʬʦʥʫ) ʽ ʷʢʘ ʻ ʘʜʝʢʚʘʪʥʦʶ ʣʠʰʝ ʜʣʷ ʮʽʻʾ ʩʠʪʫʘʮʽʾ. ʇʨʦ-

ʛʥʦʟʥʠʡ ʬʦʥ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʟʦʚʥʽʰʥʽʭ ʽ ʚʥʫʪʨʽʰʥʽʭ ʫʤʦʚ, 

ʽʩʪʦʪʥʠʭ ʜʣʷ ʚʠʙʦʨʫ ʩʪʨʫʢʪʫʨʠ ʽ ʢʦʝʬʽʮʽʻʥʪʽʚ (ʧʘʨʘʤʝʪʨʽʚ) ʤʦʜʝʣʽ. ʉʠʪʫʘʮʽʡʥʽ 

ʤʦʜʝʣʽ ʙʫʜʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʨʷʜʽʚ ʘʢʪʫʘʣʴʥʠʭ (ʬʘʢʪʠʯʥʠʭ) ʜʘʥʠʭ ʨʷʜʽʚ ʜʠʥʘʤʽʢʠ 

ï ʜʘʥʠʭ ʤʦʥʽʪʦʨʠʥʛʫ, ʽ, ʧʦ ʩʫʪ̔, ʚʽʜʦʙʨʘʞʘʶʪʴ ʦʢʨʝʤʽ ʬʘʟʦʚʽ ʩʪʘʥʠ ʚʽʜʧʦʚʽʜʥʦʾ 

ʜʠʥʘʤʽʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʨʽʟʥʠʭ ʽʥʪʝʨʚʘʣʘʭ ʯʘʩʫ. ʇʨʠ ʮʴʦʤʫ ʧʝʨʝʭʽʜ ʚʽʜ ʦʜʥʽʻʾ  

ʩʠʪʫʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʜʦ ʽʥʰʦʾ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʩʫʩʽʜʥʽ ʬʘʟʦʚʽ ʩʪʘʥʠ ʜʠʥʘʤʽʯʥʦʾ ʩʠʩ-

ʪʝʤʠ, ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʥʝʤʦʥʦʪʦʥʥʦ (ʩʪʨʠʙʢʦʧʦʜʽʙʥʦ) [18]. 

ʈʝʟʫʣʴʪʘʪʠ ʩʠʪʫʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ (ʤʦʜʝʣʴʥʽ ʜʘʥʽ) ʬʦʨʤʫʶʪʴ ʧʽʜʩʪʘ-

ʚʫ ʜʣʷ ʥʘʩʪʫʧʥʦʾ ʧʦʙʫʜʦʚʠ ʽʥʜʫʢʪʠʚʥʠʭ ʤʦʜʝʣʝʡ, ʜʝ ʧʽʜ ʽʥʜʫʢʪʠʚʥʦʶ ʤʦʜʝʣ-

ʣʶ ʨʦʟʫʤʽʻʪʴʩʷ ʤʦʜʝʣʴ, ʦʪʨʠʤʘʥʘ ʟ ʫʟʘʛʘʣʴʥʝʥʥʷ (ʘʥʩʘʤʙʣʶ) ʢʽʣʴʢʦʭ ʩʠʪʫʘ-

ʮʽʡʥʠʭ ʤʦʜʝʣʝʡ. ɯʥʜʫʢʪʠʚʥʘ ʤʦʜʝʣʴ, ʷʢʘ ʙʫʜʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʨʷʜʽʚ ʤʦʜʝʣʴʥʠʭ 

ʜʘʥʠʭ, ʱʦ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʨʝʟʫʣʴʪʘʪʠ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʘʢʪʫʘʣʴʥʠʭ ʜʘʥʠʭ 

ʽ/ʘʙʦ ʩʠʪʫʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʤʦʞʝ ʦʭʦʧʣʶʚʘʪʠ ʢʽʣʴʢʘ ʨʽʟʥʦʨʽʜʥʠʭ ʢʣʘʩ-

ʪʝʨʽʚ ʘʢʪʫʘʣʴʥʠʭ ʜʘʥʠʭ ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʚʽʜʦʙʨʘʞʘʪʠ ʩʢʣʘʜʥʫ ʝʚʦʣʶʮʽʶ ʤʦʜʝ-

ʣʴʥʠʭ ʟʥʘʯʝʥʴ ʨʝʟʫʣʴʪʫʶʯʦʾ ʟʤʽʥʥʦʾ ʩʪʘʥʫ ʜʠʥʘʤʽʯʥʦʾ ʩʠʩʪʝʤʠ ʚ ʯʘʩʽ.  

ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʷʢ ʥʘ ʦʩʥʦʚʽ ʩʠʪʫʘʮʽʡʥʠʭ ʤʦʜʝʣʝʡ  

(ʚ ʢʦʨʦʪʢʦʯʘʩʥʽʡ ʧʝʨʩʧʝʢʪʠʚʽ), ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʚʽʜʩʣʽʜʢʦʚʫʻʪʴʩʷ ʧʦʚʝʜʽʥʢʘ 

ʝʥʜʦʛʝʥʥʦʾ ʟʤʽʥʥʦʾ ʤʦʜʝʣʽ ʚ ʤʝʞʘʭ ʽʥʪʝʨʚʘʣʽʚ ʯʘʩʫ, ʜʝ ʩʠʪʫʘʮʽʡʥʽ ʤʦʜʝʣʽ ʻ 

ʘʜʝʢʚʘʪʥʠʤʠ, ʪʘʢ ʽ ʥʘ ʦʩʥʦʚʽ ʽʥʜʫʢʪʠʚʥʠʭ ʤʦʜʝʣʝʡ, ʷʢ ʤʦʜʝʣʝʡ çʨʽʚʥʽʚè, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʚʽʜʩʣʽʜʢʦʚʫʻʪʴʩʷ ʝʚʦʣʶʮʽʷ ʩʠʪʫʘʮʽʡʥʠʭ ʤʦʜʝʣʝʡ ʷʢ ʬʘʟʦʚʠʭ 

ʧʦʨʪʨʝʪʽʚ ʤʠʥʫʣʠʭ ʩʪʘʥʽʚ ʜʠʥʘʤʽʯʥʦʾ ʩʠʩʪʝʤʠ ʽ ʤʦʞʫʪʴ ʚʩʪʘʥʦʚʣʶʚʘʪʠʩʷ ʩʠ-

ʪʫʘʮʽʡʥʽ ʤʦʜʝʣʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʘʣʝʞʥʦʾ ʟʤʽʥʥʦʾ ʜʣʷ ʤʘʡʙʫʪʥʽʭ ʧʝʨʽʦʜʽʚ. 

ʇʨʠ ʪʘʢʽʡ ʧʦʩʪʘʥʦʚʮʽ ʟʘʜʘʯʽ ʚ ʷʢʦʩʪʽ ʨʽʚʥʷʥʴ ʟʚôʷʟʢʫ ʧʨʠ ʧʦʙʫʜʦʚʽ ʩʠʪʫʘ-

ʮʽʡʥʠʭ ʽ ʽʥʜʫʢʪʠʚʥʠʭ ʤʦʜʝʣʝʡ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚʽʜʥʦʩʥʦ ʧʨʦʩʪʽ 

ʟʘʣʝʞʥʦʩʪʽ, ʱʦ ʣʝʛʢʦ ʘʜʘʧʪʫʶʪʴʩʷ ʜʦ ʥʦʚʠʭ ʜʘʥʠʭ ʪʘ ʟʤʽʥ ʧʨʦʛʥʦʟʥʦʛʦ ʬʦʥʫ  

ʚ ʨʷʜʘʭ ʜʠʥʘʤʽʢʠ. ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʤʦʞʫʪʴ ʚʨʘʭʦʚʫʚʘʪʠʩʷ ʣʘʛʠ ʤʽʞ ʟʤʽʥʥʠ-

ʤʠ ʤʦʜʝʣʝʡ. ɼʦʧʫʩʢʘʻʪʴʩʷ ʤʦʜʠʬʽʢʘʮʽʷ ʟʤʽʥʥʠʭ ʤʦʜʝʣʽ ʟ ʤʝʪʦʶ ʧʦʙʫʜʦʚʠ 

ʘʜʝʢʚʘʪʥʠʭ ʩʠʪʫʘʮʽʡʥʠʭ ʽ ʽʥʜʫʢʪʠʚʥʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʮʽʣʝʡ ʧʨʦʛʥʦʟʫʚʘʥʥʷ. 

ʇʨʠʢʣʘʜ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʠʟʠʢʽʚ ʟʙʠʪʢʽʚ ʚʽʜ ʨʫʡ-

ʥʽʚʥʠʭ ʧʦʚʝʥʝʡ ʚ ʙʘʩʝʡʥʽ ʨ. ʊʠʩʘ, ʱʦ ʩʪʘʣʠʩʷ ʚ 1980, 1986 ʪʘ 1998 ʨʨ.,  
ʟʘ ʜʘʥʠʤʠ ʤʦʥʽʪʦʨʠʥʛʫ. ɺʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʨʷʜ ʜʠʥʘʤʽʢʠ ʟʘʬʽʢʩʦʚʘʥʠʭ ʟʙʠʪ-

ʢʽʚ ʚʽʜ ʧʦʚʝʥʝʡ ʚ ʙʘʩʝʡʥʽ ʨ. ʊʠʩʘ ʚ ʤʝʞʘʭ ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʽ ʋʢʨʘʾʥʠ, ʷʢʠʡ 

ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 4, ʪʘ ʨʷʜ ʤʘʢʩʠʤʘʣʴʥʠʭ ʚʠʪʨʘʪ ʚʦʜʠ ʨ. ʊʠʩʘ, ʱʦ ʚʠʟʥʘʯʘʣʠʩʷ 

ʥʘ ʛʽʜʨʦʤʝʪʨʠʯʥʦʤʫ ʧʦʩʪʫ ɺʠʣʦʢ (ʨʠʩ. 1).  

ɺʽʟʫʘʣʴʥʠʡ ʘʥʘʣʽʟ ʨʷʜʫ ʜʠʥʘʤʽʢʠ ʟʙʠʪʢʽʚ (ʨʠʩ. 4) ʥʘ ʧʨʦʤʽʞʢʫ 1957ï

1979 ʨʨ. ʚʽʜ ʧʦʚʝʥʝʡ, ʱʦ ʧʝʨʝʜʫʚʘʣʠ ʢʘʪʘʩʪʨʦʬʽʯʥʠʤ ʧʦʚʝʥʷʤ 1980, 1986 ʪʘ 

1998 ʨʨ. ʚ ʙʘʩʝʡʥʽ ʨ. ʊʠʩʘ, ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʠʪʠ ʪʨʠ ʡʤʦʚʽʨʥʽ ʯʘʩʦʚʽ ʢʣʘʩʪʝʨʠ 

ʚʽʜʥʦʩʥʦʾ ʩʪʘʮʽʦʥʘʨʥʦʩʪʽ ʘʙʦ ʤʦʥʦʪʦʥʥʦʩʪʽ ʚʠʙʽʨʢʦʚʠʭ ʨʷʜʽʚ ʟʙʠʪʢʽʚ (ʜʠʚ. 

ʨʠʩ. 5): 1) 1957ï1969 ʨʨ.; 2) 1970ï1974 ʨʨ.; 3) 1975ï1979 ʨʨ.  

ɿ ʤʝʪʦʶ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʙʽʨʢʦʚʠʭ ʨʷʜʽʚ ʜʠʥʘ-

ʤʽʢʠ (ʢʣʘʩʪʝʨʽʚ) ʜʣʷ ʧʦʙʫʜʦʚʠ ʩʠʪʫʘʮʽʡʥʠʭ ʤʦʜʝʣʝʡ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʢʦʨʝʣʷ-

ʮʽʡʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ. ɸʥʘʣʽʟʫʚʘʣʠʩʷ ʢʦʨʝʣʷʮʽʡʥʽ ʟʚôʷʟʢʠ ʤʽʞ ʟʙʠʪʢʘʤʠ ʪʘ ʤʘʢ-

ʩʠʤʘʣʴʥʠʤʠ ʚʠʪʨʘʪʘʤʠ ʚʦʜʠ ʥʘ ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʦʤʽʞʢʘʭ ʯʘʩʫ: 1) ʟ 1957 ʨ. ʧʦ 

1969 ʨ.; 2) ʟ 1970 ʨ. ʧʦ 1974 ʨ.; 3) ʟ 1975 ʨ. ʧʦ 1979 ʨ. ʅʘ ʚʩʽʭ ʪʨʴʦʭ ʚʠʜʽʣʝʥʠʭ 
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ʧʨʦʤʽʞʢʘʭ ʯʘʩʫ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʜʦʙʨʫ ʢʦʨʝʣʷʮʽʡʥʫ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʟʥʘʯʝʥ-

ʥʷʤʠ ʤʘʢʩʠʤʘʣʴʥʦʾ ʚʠʪʨʘʪʠ ʚʦʜʠ, ʷʢ ʝʢʟʦʛʝʥʥʦʾ ʟʤʽʥʥʦʾ, ʪʘ ʟʥʘʯʝʥʥʷʤʠ ʨʠʟʠ-

ʢʫ ʟʙʠʪʢʽʚ )( iDR , ʷʢ ʝʥʜʦʛʝʥʥʦʾ ʟʤʽʥʥʦʾ, ʷʢʽ ʚʠʟʥʘʯʘʣʠʩʷ ʷʢ ʜʦʙʫʪʢʠ ʟʥʘʯʝʥʴ 

ʟʙʠʪʢʽʚ iD  ʚʽʜ ʧʦʚʝʥʝʡ ʪʘ ʝʤʧʽʨʠʯʥʠʭ ʡʤʦʚʽʨʥʦʩʪʝʡ ʧʝʨʝʚʠʱʝʥʥʷ iPĔ ʚʽʜʧʦʚʽ-

ʜʥʠʭ ʾʤ ʟʥʘʯʝʥʴ ʤʘʢʩʠʤʘʣʴʥʠʭ ʚʠʪʨʘʪ ʚʦʜʠ, ʱʦ ʧʨʠ ʮʴʦʤʫ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ: 

 

iii PDDR Ĕ)( Ö= ,                                                          (2) 

 

ʜʝ ʡʤʦʚʽʨʥʦʩʪʽ iPĔ ʚʠʟʥʘʯʘʣʠʩʷ ʟʘ ʬʦʨʤʫʣʦʶ (1) ʜʣʷ ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʙʽʨʢʦʚʠʭ 

ʨʷʜʽʚ: 1) ʟ 1954 ʨ. ʧʦ 1969 ʨ.; 2) ʟ 1954 ʨ. ʧʦ 1974 ʨ.; 3) ʟ 1954 ʨ. ʧʦ 1979 ʨ. 
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ʈʠʩ. 5 ï ɺʠʜʽʣʝʥʥʷ ʚʠʙʽʨʢʦʚʠʭ ʨʷʜʽʚ ʜʠʥʘʤʽʢʠ ʟʙʠʪʢʽʚ ʚʽʜ ʧʦʚʝʥʝʡ, ʱʦ ʧʝʨʝʜʫʚʘʣʠ 

ʢʘʪʘʩʪʨʦʬʽʯʥʠʤ ʧʦʚʝʥʷʤ 1980, 1986 ʪʘ 1998 ʨʨ. ʚ ʙʘʩʝʡʥʽ ʨ. ʊʠʩʘ 

 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʟʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʶ. 

 

ʈʝʪʨʦʩʧʝʢʪʠʚʥʽ ʨʠʟʠʢʠ ʟʙʠʪʢʽʚ ʚʽʜ ʨʫʡʥʽʚʥʠʭ ʧʦʚʝʥʝʡ ʚ ʙʘʩʝʡʥʽ ʨ. ʊʠʩʘ  

ʟʘ ʜʘʥʠʤʠ 1957ï1979 ʨʨ. 

ʈʦʢʠ 
ɿʙʠʪʢʠ,  

ʤʣʥ ʛʨʥ 

ʄʘʢʩʠʤʘʣʴʥʘ ʚʠʪʨʘʪʘ, 

ʤ3/ʩ iPĔ, 1/ʨʽʢ )( iDR , ʤʣʥ ʛʨʥ/ʨʽʢ 

1957 21,3 2410 0,405303 8,632955 

1958 9,8 2600 0,253788 2,487121 

1965 14,2 2070 0,443182 6,293182 

1967 10,9 1860 0,481061 5,243561 

1968 10,4 2930 0,102273 1,063636 

1969 34,4 1420 0,708333 24,36667 

1970 237 3650 0,026515 6,284091 

1971 35,5 1310 0,784091 27,83523 

1972 24 1790 0,594697 14,27273 

1973 23,5 783 0,973485 22,87689 

1974 33,6 2560 0,291667 9,8 

1975 87,9 1500 0,632576 55,60341 

1976 60,1 1350 0,746212 44,84735 

1977 85,2 1860 0,481061 40,98636 

1978 115,8 3060 0,064394 7,456818 

1979 64,4 2720 0,17803 11,46515 
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ʂʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ r  ʤʽʞ ʨʠʟʠʢʘʤʠ ʟʙʠʪʢʽʚ ʪʘ ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʚʠʪʨʘ-

ʪʘʤʠ ʚʦʜʠ ʜʣʷ ʚʠʜʽʣʝʥʠʭ ʯʘʩʦʚʠʭ ʽʥʪʝʨʚʘʣʽʚ, ʚʽʜʧʦʚʽʜʥʦ, ʩʢʣʘʣʠ: 1) ʟ 1957 ʨ. 

ʧʦ 1969 ʨ., r  = ï 0,8161; 2) ʟ 1970 ʨ. ʧʦ 1974 ʨ., r  = ï 0,8852; 3) ʟ 1975 ʨ. ʧʦ 

1979 ʨ., r  = ï 0,9632. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʪʨʠ ʩʠʪʫʘʮʽʡʥʽ 

ʤʦʜʝʣʽ ʟʘʣʝʞʥʦʩʪʽ ʨʠʟʠʢʽʚ ʟʙʠʪʢʽʚ ʚʽʜ ʤʘʢʩʠʤʘʣʴʥʠʭ ʚʠʪʨʘʪ ʚʦʜʠ, ʷʢʽ ʥʘʚʝʜʝ-

ʥʦ ʥʘ ʨʠʩ. 6. 
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ʈʠʩ. 6 ï ʉʠʪʫʘʮʽʡʥʽ ʤʦʜʝʣʽ ʟʘʣʝʞʥʦʩʪʽ ʨʠʟʠʢʽʚ ʟʙʠʪʢʽʚ ʚ ʙʘʩʝʡʥʽ ʨ. ʊʠʩʘ  

ʚʽʜ ʤʘʢʩʠʤʘʣʴʥʠʭ ʚʠʪʨʘʪ ʚʦʜʠ ʨ. ʊʠʩʘ ʥʘ ʛʽʜʨʦʣʦʛʽʯʥʦʤʫ ʧʦʩʪʫ ɺʠʣʦʢ  

ʥʘ ʽʥʪʝʨʚʘʣʽ 1957ï1979 ʨʨ. 

 

ʉʠʪʫʘʮʽʡʥʽ ʤʦʜʝʣʽ ʟʘʣʝʞʥʦʩʪʽ ʨʠʟʠʢʽʚ ʟʙʠʪʢʽʚ ʚ ʙʘʩʝʡʥʽ ʨ. ʊʠʩʘ ʚʽʜ ʤʘʢ-

ʩʠʤʘʣʴʥʠʭ ʚʠʪʨʘʪ ʚʦʜʠ ʥʘ ʛʽʜʨʦʣʦʛʽʯʥʦʤʫ ʧʦʩʪʫ ɺʠʣʦʢ, ʷʢʽ ʟʦʙʨʘʞʝʥʦ ʥʘ 

ʨʠʩ. 6, ʚʦʣʦʜʽʶʪʴ ʚʠʩʦʢʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʜʝʪʝʨʤʽʥʘʮʽʾ (
2R ) ʽ ʤʦʞʫʪʴ ʚʚʘʞʘ-

ʪʠʩʷ ʘʜʝʢʚʘʪʥʠʤʠ ʥʘ ʚʠʙʨʘʥʠʭ ʽʥʪʝʨʚʘʣʘʭ: 1) ʟ 1957 ʨ. ʧʦ 1969 ʨ.; 2) ʟ 1970 ʨ. 

ʧʦ 1974 ʨ.; 3) ʟ 1975 ʨ. ʧʦ 1979 ʨ. ɺʽʜʧʦʚʽʜʥʦ, ʥʘ ʦʩʥʦʚʽ ʤʦʜʝʣʴʥʠʭ ʟʥʘʯʝʥʴ 

ʨʠʟʠʢʽʚ ʟʙʠʪʢʽʚ, ʦʪʨʠʤʘʥʠʭ ʧʨʠ ʬʽʢʩʦʚʘʥʠʭ ʚʠʪʨʘʪʘʭ ʚʦʜʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʭ 

ʩʠʪʫʘʮʽʡʥʠʭ ʤʦʜʝʣʝʡ, ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʙʫʜʦʚʘʥʽ ʽʥʜʫʢʪʠʚʥʽ ʤʦʜʝʣʽ (ʤʦʜʝʣʽ  

çʨʽʚʥʽʚè), ʷʢʽ, ʚʽʜʦʙʨʘʞʘʶʯʠ ʝʚʦʣʶʮʽʶ ʤʦʜʝʣʴʥʠʭ ʟʥʘʯʝʥʴ ʨʠʟʠʢʫ ʟʙʠʪʢʽʚ, 

ʜʦʟʚʦʣʷʪʴ ʚʽʜʪʚʦʨʠʪʠ ʧʝʨʩʧʝʢʪʠʚʥʽ ʩʠʪʫʘʮʽʡʥʽ ʤʦʜʝʣʽ ʨʠʟʠʢʫ ʥʘ ʟʘʜʘʥʠʭ ʧʝ-

ʨʽʦʜʘʭ ʫʧʝʨʝʜʞʝʥʥʷ ʧʨʦʛʥʦʟʫ. 

ʅʘ ʨʠʩ. 7. ʥʘʚʝʜʝʥʦ ʩʽʤʝʡʩʪʚʘ ʽʥʜʫʢʪʠʚʥʠʭ ʤʦʜʝʣʝʡ, ʚʠʢʦʥʘʥʠʭ ʫ ʚʠʛʣʷʜʽ 

ʪʨʝʥʜʽʚ ʥʘ ʢʽʥʝʮʴ ʜʝʷʢʦʛʦ ʽʥʪʝʨʚʘʣʫ ʯʘʩʫ (ʘ) ʪʘ ʥʘ ʡʦʛʦ ʧʦʯʘʪʦʢ (ʙ) (ʤʦʜʝʣʴʥʽ 

ʟʥʘʯʝʥʥʷ ʟʛʽʜʥʦ ʟ ʨʽʚʥʷʥʥʷʤʠ ʟʚôʷʟʢʫ, ʷʢʽ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 6, ʚʩʪʘʥʦʚʣʶʚʘʣʠ-

ʩʷ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘ ʢʽʥʝʮʴ ʽ ʥʘ ʧʦʯʘʪʦʢ ʚʠʜʽʣʝʥʠʭ ʯʘʩʦʚʠʭ ʽʥʪʝʨʚʘʣʽʚ). ɿʘ ʾʭ ʜʦ-

ʧʦʤʦʛʦʶ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʨʝʪʨʦʩʧʝʢʪʠʚʥʝ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʠʟʠʢʽʚ ʟʙʠʪʢʽʚ ʚʽʜ 

ʢʘʪʘʩʪʨʦʬʽʯʥʠʭ ʧʦʚʝʥʝʡ, ʱʦ ʩʪʘʣʠʩʷ ʚ 1980, 1986 ʪʘ 1998 ʨʨ., ʘ ʟ ʤʝʪʦʶ ʪʝʩ-

ʪʫʚʘʥʥʷ ʘʜʝʢʚʘʪʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʠʭ ʽʥʜʫʢʪʠʚʥʠʭ ʤʦʜʝʣʝʡ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʩʧʽʚ-

ʩʪʘʚʣʝʥʥʷ ʬʘʢʪʠʯʥʠʭ ʨʠʟʠʢʽʚ ʟʙʠʪʢʽʚ ʚʽʜ ʮʠʭ ʧʦʚʝʥʝʡ (ʟʥʘʯʝʥʥʷ ʟʙʠʪʢʽʚ 

325 ʤʣʥ ʛʨʥ, 127,9 ʤʣʥ ʛʨʥ, 810 ʤʣʥ ʛʨʥ, ʚʽʜʧʦʚʽʜʥʦ) ʪʘ ʾʭ ʧʨʦʛʥʦʟʥʠʭ ʟʥʘ-

ʯʝʥɹ. ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʽʥʜʫʢʪʠʚʥʠʭ ʤʦʜʝʣʝʡ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʧʨʠ  
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ʩʧʦʩʪʝʨʝʞʝʥʠʭ ʤʘʢʩʠʤʘʣʴʥʠʭ ʚʠʪʨʘʪʘʭ ʚʦʜʠ ʨ. ʊʠʩʘ ʥʘ ʛʽʜʨʦʣʦʛʽʯʥʦʤʫ ʧʦʩʪʫ 

ɺʠʣʦʢ ʚ 1980, 1986 ʪʘ 1998 ʨʨ., ʷʢʽ ʩʢʣʘʣʠ, ʚʽʜʧʦʚʽʜʥʦ, 2970 ʤ
3
/ʩ, 2050 ʤ

3
/ʩ, 

2900 ʤ
3
/ʩ. ɽʤʧʽʨʠʯʥʽ ʡʤʦʚʽʨʥʦʩʪʽ ʧʝʨʝʚʠʱʝʥʥʷ (0,05819; 0,403017;  

0,122845), 1/ʨʽʢ, ʚʽʜʧʦʚʽʜʥʠʭ ʤʘʢʩʠʤʘʣʴʥʠʭ ʚʠʪʨʘʪ ʚʦʜʠ ʧʝʨʝʨʘʭʦʚʫʚʘʣʠʩʷ 

ʜʣʷ ʨʷʜʫ, ʷʢʠʡ ʦʭʦʧʣʶʚʘʚ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟ 1954 ʨ. ʧʦ 1998 ʨ. (ʨʠʩ. 1). 
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ʈʠʩ. 7 ï ɯʥʜʫʢʪʠʚʥʽ ʤʦʜʝʣʽ ʟʘʣʝʞʥʦʩʪʽ ʨʠʟʠʢʽʚ ʟʙʠʪʢʽʚ ʚ ʙʘʩʝʡʥʽ ʨ. ʊʠʩʘ  

ʚʽʜ ʤʘʢʩʠʤʘʣʴʥʠʭ ʚʠʪʨʘʪ ʚʦʜʠ ʨ. ʊʠʩʘ ʥʘ ʛʽʜʨʦʣʦʛʽʯʥʦʤʫ ʧʦʩʪʫ ɺʠʣʦʢ 

 

ɺʠʢʦʥʫʚʘʣʠʩʷ ʧʦ ʜʚʘ ʨʝʪʨʦʩʧʝʢʪʠʚʥʽ ʧʨʦʛʥʦʟʠ ʨʠʟʠʢʽʚ ʟʙʠʪʢʽʚ ʚʽʜ ʢʘʪʘ-

ʩʪʨʦʬʽʯʥʠʭ ʧʦʚʝʥʝʡ, ʱʦ ʩʪʘʣʠʩʷ ʚ 1980, 1986 ʪʘ 1998 ʨʨ.:  

- ʧʨʦʛʥʦʟ 1 ï ʧʨʦʛʥʦʟʥʘ ʦʮʽʥʢʘ ʨʠʟʠʢʫ ʟʙʠʪʢʽʚ ʜʣʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʦʢʫ ʷʢ 

ʜʣʷ ʦʩʪʘʥʥʴʦʛʦ ʨʦʢʫ ʥʘ ʚʽʜʧʦʚʽʜʥʦʤʫ ʩʠʪʫʘʮʽʡʥʦʤʫ ʽʥʪʝʨʚʘʣʽ;  

- ʧʨʦʛʥʦʟ 2 ï ʧʨʦʛʥʦʟʥʘ ʦʮʽʥʢʘ ʨʠʟʠʢʫ ʟʙʠʪʢʽʚ ʜʣʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʦʢʫ ʷʢ 

ʜʣʷ ʧʝʨʰʦʛʦ ʨʦʢʫ ʥʘ ʚʽʜʧʦʚʽʜʥʦʤʫ ʩʠʪʫʘʮʽʡʥʦʤʫ ʽʥʪʝʨʚʘʣʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʬʘʢʪʠʯʥʠʭ ʨʠʟʠʢʽʚ ʟʙʠʪʢʽʚ 

ʚʽʜ ʧʦʚʝʥʝʡ ʪʘ ʾʭ ʧʨʦʛʥʦʟʥʠʭ ʟʥʘʯʝʥʴ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 8. 
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ʈʠʩ. 8 ï ʈʝʟʫʣʴʪʘʪʠ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʠʟʠʢʽʚ ʟʙʠʪʢʽʚ ʚʽʜ  

ʢʘʪʘʩʪʨʦʬʽʯʥʠʭ ʧʦʚʝʥʝʡ 1980 ʨ. (ʘ), 1986 ʨ. (ʙ), 1990 ʨ. (ʚ) ʟʽ ʩʧʽʚʩʪʘʚʣʝʥʥʷʤ  
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ɺʠʩʥʦʚʢʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʙʽʨʢʦʚʠʤ ʨʷʜʘʤ ʜʠʥʘʤʽʢʠ ʟʙʠʪʢʽʚ ʚʽʜ ʧʦ-

ʚʝʥʝʡ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʙʘʩʝʡʥʽ ʨ. ʊʠʩʘ, ʤʦʞʫʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʘʜʝʢʚʘʪʥʽ ʩʠʪʫ-

ʘʮʽʡʥʽ ʤʦʜʝʣʽ ʟʘʣʝʞʥʦʩʪʽ ʨʠʟʠʢʽʚ ʟʙʠʪʢʽʚ ʚʽʜ ʤʘʢʩʠʤʘʣʴʥʠʭ ʚʠʪʨʘʪ ʚʦʜʠ 

ʨ. ʊʠʩʘ ʥʘ ʛʽʜʨʦʤʝʪʨʠʯʥʦʤʫ ʧʦʩʪʫ ɺʠʣʦʢ. ʇʦʢʘʟʘʥʦ, ʱʦ ʥʘ ʦʩʥʦʚʽ ʤʦʜʝʣʴʥʠʭ 

ʟʥʘʯʝʥʴ ʨʠʟʠʢʽʚ ʟʙʠʪʢʽʚ, ʦʪʨʠʤʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʪʫʘʮʽʡʥʠʭ ʤʦʜʝʣʝʡ, ʤʦ-

ʞʥʘ ʧʦʙʫʜʫʚʘʪʠ ʽʥʜʫʢʪʠʚʥʽ ʤʦʜʝʣʽ, ʷʢʽ ʜʦʟʚʦʣʷʪʴ ʚʽʜʪʚʦʨʠʪʠ ʧʝʨʩʧʝʢʪʠʚʥʽ 

ʩʠʪʫʘʮʽʡʥʽ ʤʦʜʝʣʽ ʨʠʟʠʢʽʚ ʟʙʠʪʢʽʚ ʚʽʜ ʧʦʚʝʥʝʡ ʚ ʙʘʩʝʡʥʽ ʨ. ʊʠʩʘ ʥʘ ʟʘʜʘʥʠʭ 

ʧʝʨʽʦʜʘʭ ʫʧʝʨʝʜʞʝʥʥʷ ʧʨʦʛʥʦʟʫ. 

ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʥʘ ʪʦʯʥʽʩʪʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʦʩʦʙʣʠʚʦ ʥʘ ʚʽʜʜʘʣʝʥʫ 

ʧʝʨʩʧʝʢʪʠʚʫ, ʢʦʣʠ ʤʠ ʥʝ ʤʦʞʝʤʦ ʜʦʩʪʝʤʝʥʥʦ ʚʩʪʘʥʦʚʠʪʠ ʤʝʞʽ ʦʢʨʝʤʠʭ ʩʠʪʫ-

ʘʮʽʡʥʠʭ ʽʥʪʝʨʚʘʣʽʚ ʥʘ ʟʘʜʘʥʦʤʫ ʛʦʨʠʟʦʥʪʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʤʦʞʝ ʩʫʪʪʻʚʦ ʚʧʣʠ-

ʥʫʪʠ ʚʠʙʽʨ ʽʥʜʫʢʪʠʚʥʦʾ ʤʦʜʝʣʽ ʷʢ ʧʨʦʛʥʦʟʥʦʾ ʤʦʜʝʣʽ ʥʘ ʧʦʯʘʪʦʢ ʯʠ ʢʽʥʝʮʴ  

ʩʠʪʫʘʮʽʡʥʦʛʦ ʽʥʪʝʨʚʘʣʫ, ʱʦ ʚʢʣʘʜʘʻʪʴʩʷ ʫ ʚʠʙʨʘʥʠʡ ʛʦʨʠʟʦʥʪ ʧʨʦʛʥʦʟʫʚʘʥʥʷ. 

ɿʦʢʨʝʤʘ, ʧʦʭʠʙʢʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʘ 1998 ʨ. ʷʢ ʥʘ ʢʽʥʝʮʴ ʜʝʷʢʦʛʦ ʧʝʨʩʧʝʢʪʠʚ-

ʥʦʛʦ ʩʠʪʫʘʮʽʡʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʚ ʥʘʰʦʤʫ ʧʨʠʢʣʘʜʽ ʧʝʨʝʚʠʱʠʣʘ 150%. 
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ʗ.ɸ. ʊʋɻɸʁ, ɻ.ɺ. ʄɸʁʉʊʈɽʅʂʆ 

 

ʆɹˆʈʋʅʊʋɺɸʅʅʗ ɻɽʆʌɯʃʔʊʈɸʎɯʁʅʀʍ ʉʍɽʄ ɯ ɺʀʍɯɼʅʀʍ  

ʇɸʈɸʄɽʊʈɯɺ ʇʈʀ ʈʆɿʈɸʍʋʅʂɸʍ ʇʈʆʄɽʅɽɺʀʍ ɺʆɼʆɿɸɹʆʈɯɺ 

 
ɸʥʦʪʘʮʽʷ. ʈʦʟʛʣʷʜʘʶʪʴʩʷ ʦʩʥʦʚʥʽ ʛʝʦʬʽʣʴʪʨʘʮʽʡʥʽ ʩʭʝʤʠ ʧʨʠʪʦʢʫ ʚʦʜʠ ʜʦ 

ʧʨʦʤʝʥʝʚʠʭ ʚʦʜʦʟʘʙʦʨʽʚ. ɼʘʶʪʴʩʷ ʾʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʘ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʽ 

ʧʘʨʘʤʝʪʨʠ ʜʣʷ ʾʭ ʨʦʟʨʘʭʫʥʢʽʚ. ʅʘʚʦʜʷʪʴʩʷ ʦʩʥʦʚʥʽ ʚʠʜʠ ʞʠʚʣʝʥʥʷ ʧʽʜʟʝʤʥʠʭ 

ʚʦʜ ʧʨʠ ʚʣʘʰʪʫʚʘʥʥʽ ʧʨʦʤʝʥʝʚʠʭ ʚʦʜʦʟʘʙʦʨʽʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʨʦʤʝʥʝʚʠʡ ʚʦʜʦʟʘʙʽʨ, ʧʘʨʘʤʝʪʨʠ, ʤʝʪʦʜʠ ʨʦʟʨʘʭʫʥʢʫ, 

ʬʽʣʴʪʨʘʮʽʡʥʽ ʩʭʝʤʠ, ʧʽʜʟʝʤʥʽ ʚʦʜʠ, ʦʙʣʘʩʪʴ ʬʽʣʴʪʨʘʮʽʾ. 

 

ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʽ ʨʦʟʨʦʙʮʽ ʤʝʪʦʜʽʚ ʨʦʟʨʘʭʫʥʢʫ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʤʝʥʝʚʦʛʦ ʚʦ-

ʜʦʟʘʙʦʨʫ ʚʘʞʣʠʚʠʤ ʧʠʪʘʥʥʷʤ ʷʚʣʷʻʪʴʩʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʬʽʣʴ-

ʪʨʘʮʽʡʥʠʭ ʩʭʝʤ ʨʦʙʦʪʠ ʧʨʦʤʝʥʝʚʠʭ ʩʧʦʨʫʜ ʚ ʨʽʟʥʠʭ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ. ʗʢ 

ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʚ ʨʦʙʦʪʘʭ [1, 2], ʧʨʦʮʝʩʠ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʦʙʣʘʩʪʽ ʬʽʣʴʪʨʘʮʽʾ 

ʷʢ ʚ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ, ʪʘʢ ʽ ʫʤʦʚʘʭ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʧʽʩʣʷ ʚʣʘʰʪʫʚʘʥʥʷ ʧʨʦ-

ʤʝʥʝʚʠʭ ʧʽʜʟʝʤʥʠʭ ʩʧʦʨʫʜ, ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʻʜʠʥʫ ʬʽʟʠʯʥʫ ʦʙʣʘʩʪʴ, ʚʩʝʨʝʜʠʥʽ 

ʷʢʦʾ ʛʽʜʨʦʜʠʥʘʤʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʥʘʧʦʨʠ, ʰʚʠʜʢʦʩʪʽ ʬʽʣʴʪʨʘʮʽʾ, ʚʠʪʨʘʪʠ 

ˇʨʫʥʪʦʚʠʭ ʚʦʜ) ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʦʯʘʪʢʦʚʠʤʠ ʽ ʛʨʘʥʠʯʥʠʤʠ ʫʤʦʚʘʤʠ, ʷʢʽ ʧʨʠʡ-

ʤʘʶʪʴʩʷ ʥʘ ʛʨʘʥʠʮʷʭ ʦʙʣʘʩʪʽ ʬʽʣʴʪʨʘʮʽʾ ʽ ʚ ʾʾ ʤʝʞʘʭ.  

ʋ ʚʠʧʘʜʢʫ ʫʩʪʘʣʝʥʦʾ ʬʽʣʴʪʨʘʮʽʾ ʮʽ ʫʤʦʚʠ, ʷʢ ʧʨʘʚʠʣʦ, ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʘʜʘʥʽ 

ʟʥʘʯʝʥʥʷʤʠ ʥʘʧʦʨʽʚ ʯʠ ʚʠʪʨʘʪ ʥʘ ʛʨʘʥʠʮʷʭ ʦʙʣʘʩʪʽ ʬʽʣʴʪʨʘʮʽʾ, ʘ ʪʘʢʦʞ ʥʘ ʬʽ-

ʣʴʪʨʘʭ-ʧʨʦʤʝʥʷʭ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʚʩʝʨʝʜʠʥʽ ʦʙʣʘʩʪʽ ʬʽʣʴʪʨʘʮʽʾ. ʇʨʠ ʥʝʫʩʪʘ-

ʣʝʥʽʡ ʬʽʣʴʪʨʘʮʽʾ, ʢʨʽʤ ʟʘʟʥʘʯʝʥʠʭ ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ, ʜʦʜʘʪʢʦʚʦ ʧʦʪʨʽʙʥʦ ʟʥʘʪʠ 

ʧʦʯʘʪʢʦʚʽ ʟʥʘʯʝʥʥʷ ʥʘʧʦʨʫ (ʨʽʚʥʷ) ʜʦ ʧʦʯʘʪʢʫ ʨʦʙʦʪʠ ʧʨʦʤʝʥʝʚʠʭ ʩʧʦʨʫʜ.  

ʋ ʙʫʜʴ-ʷʢʽʡ ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʬʽʣʴʪʨʘʮʽʡʥʽʡ ʩʭʝʤʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʽʜʦʙʨʘʞʝʥʽ ʽ ʚ 

ʥʝʦʙʭʽʜʥʽʡ ʤʽʨʽ ʚʨʘʭʦʚʘʥʽ ʦʩʥʦʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʪʦʢʽʚ ʧʽʜʟʝʤʥʠʭ (ˇʨʫʥʪʦʚʠʭ) 

ʚʦʜ (ʩʪʨʫʢʪʫʨʘ ʽ ʧʦʙʫʜʦʚʘ ʧʦʪʦʢʫ ʧʦ ʛʣʠʙʠʥʽ, ʛʽʜʨʘʚʣʽʯʥʠʡ ʭʘʨʘʢʪʝʨ ʚʦʜʦʥʦʩ-

ʥʠʭ ʛʦʨʠʟʦʥʪʽʚ, ʾʭ ʟʚôʷʟʦʢ ʟ ʘʪʤʦʩʬʝʨʦʶ ʽ ʫʤʦʚʠ ʞʠʚʣʝʥʥʷ ʚ ʤʝʞʘʭ ʨʦʟʧʦ-

ʚʩʶʜʞʝʥʥʷ, ʬʽʣʴʪʨʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ˇʨʫʥʪʽʚ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʚʦʜʦʥʦʩʥʫ ʪʦʚ-

ʱʫ), ʛʝʦʤʝʪʨʠʯʥʝ ʦʢʨʝʩʣʝʥʥʷ ʦʙʣʘʩʪʝʡ ʬʽʣʴʪʨʘʮʽʾ ʽ ʫʤʦʚʠ ʾʭ ʞʠʚʣʝʥʥʷ  

ʯʝʨʝʟ ʙʦʢʦʚʽ ʛʨʘʥʠʮʽ. ʂʨʽʤ ʪʦʛʦ, ʚ ʩʭʝʤʽ ʟ ʧʨʦʤʝʥʝʚʠʤ ʚʦʜʦʟʘʙʦʨʦʤ, ʷʢ ʫʞʝ 

ʟʘʟʥʘʯʘʣʦʩʴ, ʜʣʷ ʧʨʠʡʥʷʪʦʛʦ ʚʘʨʽʘʥʪʘ ʧʦʚʠʥʥʦ ʙʫʪʠ ʟʘʜʘʥʦ ʨʦʟʤʽʱʝʥʥʷ ʬʽʣʴ-

ʪʨʽʚ-ʧʨʦʤʝʥʽʚ ʚ ʧʣʘʥʽ ʽ ʧʦ ʛʣʠʙʠʥʽ ʽ ʧʨʠʡʥʷʪʦ ʾʭ ʨʝʞʠʤ. ʇʨʠ ʧʦʙʫʜʦʚʽ  

ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʬʽʣʴʪʨʘʮʽʡʥʦʾ ʩʭʝʤʠ ʯʘʩʪʦ ʧʦʝʪʘʧʥʦ ʨʦʟʛʣʷʜʘʶʪʴ ʜʚʽ ʬʽʣʴʪʨʘ-

ʮʽʡʥʽ ʩʭʝʤʠ: ʧʦʧʝʨʝʜʥʶ ï ʨʝʛʽʦʥʘʣʴʥʫ, ʘ ʧʦʪʽʤ ʦʩʥʦʚʥʫ ï ʣʦʢʘʣʴʥʫ, ʷʢʘ, ʚʣʘʩ-

ʥʝ, ʽ ʧʨʠʡʤʘʻʪʴʩʷ ʚ ʷʢʦʩʪʽ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʬʽʣʴʪʨʘʮʽʡʥʦʾ ʩʭʝʤʠ. ɺ ʨʝʛʽʦʥʘʣʴʥʽʡ 

ʩʭʝʤʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʟʘʛʘʣʴʥʝ ʬʦʨʤʫʚʘʥʥʷ ʬʽʣʴʪʨʘʮʽʡʥʦʾ ʢʘʨʪʠʥʠ ʧʽʜʟʝʤʥʠʭ 

(ˇʨʫʥʪʦʚʠʭ) ʚʦʜ. ɺ ʣʦʢʘʣʴʥʽʡ ʬʽʣʴʪʨʘʮʽʡʥʽʡ ʩʭʝʤʽ, ʷʢʘ ʷʚʣʷʻʪʴʩʷ ʯʘʩʪʠʥʦʶ 

ʨʝʛʽʦʥʘʣʴʥʦʾ ʩʭʝʤʠ, ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʦʙʣʘʩʪʴ ʬʽʣʴʪʨʘʮʽʡʥʦʛʦ 

ʧʦʪʦʢʫ ʚ ʟʦʥʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʽ ʚʧʣʠʚʫ ʧʨʦʤʝʥʝʚʦʛʦ ʚʦʜʦʟʘʙʦʨʫ ʽ ʜʞʝʨʝʣ ʞʠʚ-

ʣʝʥʥʷ ʧʽʜʟʝʤʥʦʛʦ (ˇʨʫʥʪʦʚʦʛʦ) ʧʦʪʦʢʫ. ɺ ʮʽʡ ʩʭʝʤʽ ʚʝʣʠʢʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ 

ʘʥʘʣʽʟʫ ʚʝʨʪʠʢʘʣʴʥʦʾ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ ʧʦʪʦʢʫ, ʦʙˇʨʫʥʪʫʚʘʥʥʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ˇʨʫʥʪʽʚ ʽ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ, ʫʪʦʯʥʝʥʥʶ ʜʞʝʨʝʣ ʞʠʚʣʝʥʥʷ ʬʽʣʴʪʨʘʮʽʡʥʦʛʦ 

ʧʦʪʦʢʫ, ʚʠʙʦʨʫ ʪʠʧʫ ʧʨʦʤʝʥʝʚʠʭ ʚʦʜʦʟʘʙʦʨʽʚ. ʇʨʠ ʮʴʦʤʫ, ʧʝʨʝʜʫʩʽʤ, ʧʦʚʠʥʥʦ 

Ò ʗ.ɸ. ʊʫʛʘʡ,  ɻ.ɺ. ʄʘʡʩʪʨʝʥʢʦ,  2015 
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ʙʫʪʠ ʚʩʪʘʥʦʚʣʝʥʦ ʛʝʦʤʝʪʨʠʯʥʝ ʦʢʨʝʩʣʝʥʥʷ ʦʙʣʘʩʪʽ ʬʽʣʴʪʨʘʮʽʾ ʽ ʟôʷʩʦʚʘʥʽ ʫʤʦ-

ʚʠ ʞʠʚʣʝʥʥʷ ʧʽʜʟʝʤʥʠʭ (ˇʨʫʥʪʦʚʠʭ) ʚʦʜ ʚ ʾʾ ʤʝʞʘʭ. ʈʦʟʛʣʷʥʝʤʦ ʦʩʥʦʚʥʽ ʽʟ ʥʠʭ. 

1. ʆʙʣʘʩʪʴ ʬʽʣʴʪʨʘʮʽʾ ʤʘʻ ʟʥʘʯʥʽ ʨʦʟʤʽʨʠ ʚ ʧʣʘʥʽ, ʚ ʾʾ ʤʝʞʘʭ ʚʽʜʩʫʪʥʽ ʨʽʟ-

ʥʽ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ (ʚʦʜʦʡʤʠ, ʨʽʯʢʠ ʽ ʪ. ʥ̔.). ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʦʙʣʘʩʪʴ ʬʽʣʴʪʨʘʮʽʾ ʚʚʘʞʘʻʪʴʩʷ ʙʝʟʤʝʞʥʦʶ, ʚ ʾʾ ʤʝʞʘʭ ʤʦʞʣʠʚʝ ʞʠʚʣʝʥʥʷ ˇʨʫ-

ʥʪʦʚʠʭ ʚʦʜ ʟʘ ʨʘʭʫʥʦʢ ʽʥʬʽʣʴʪʨʘʮʽʾ ʟ ʧʦʚʝʨʭʥʽ ʟʝʤʣʽ ʽ ʛʣʠʙʠʥʥʦʛʦ ʞʠʚʣʝʥʥʷ. 

ʇʨʠʪʦʢ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʟʟʦʚʥʽ ʥʝʟʥʘʯʥʠʡ,  ̔ʥʠʤ ʤʦʞʥʘ ʟʥʝʭʪʫʚʘʪʠ. 

2. ʆʙʣʘʩʪʴ ʬʽʣʴʪʨʘʮʽʾ ʦʙʤʝʞʝʥʘ ʟ ʦʜʥʦʛʦ, ʜʚʦʭ ʽ ʥʘʚʽʪʴ ʙʽʣʴʰʝ ʙʦʢʽʚ ʛʨʘ-

ʥʠʮʷʤʠ ʫ ʚʠʛʣʷʜʽ ʨʽʟʥʠʭ ʚʦʜʦʡʤʠʱ ʽ ʨʽʯʦʢ, ʘ ʪʘʢʦʞ ʥʝʧʨʦʥʠʢʥʠʤʠ ʽ ʜʦʙʨʝ 

ʧʨʦʥʠʢʥʠʤʠ ʛʨʘʥʠʮʷʤʠ, ʩʢʣʘʜʝʥʠʤʠ ʨʽʟʥʠʤʠ ʧʦʨʦʜʘʤʠ, ʯʝʨʝʟ ʷʢʽ ʚʽʜʙʫʚʘʻʪʴ-

ʩʷ ʥʘʜʭʦʜʞʝʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ, ʢʨʽʤ ʤʦʞʣʠʚʠʭ ʚʠʱʝʟʛʘʜʘ-

ʥʠʭ ʚʠʜʽʚ ʞʠʚʣʝʥʥʷ, ʧʦʪʨʽʙʥʦ ʚʨʘʭʫʚʘʪʠ ʙʦʢʦʚʽ ʧʨʠʪʦʢʠ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʥʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʠʤʠ ʦʙʣʘʩʪʷʤʠ ʬʽʣʴʪʨʘʮʽʾ ʫ ʚʠʧʘʜʢʫ ʚʣʘʰʪʫʚʘʥʥʷ ʧʨʦʤʝ-

ʥʝʚʦʛʦ ʚʦʜʦʟʘʙʦʨʫ ʤʦʞʫʪʴ ʙʫʪʠ: 

ʘ) ʇʽʚʦʙʤʝʞʝʥʘ ʦʙʣʘʩʪʴ ʬʽʣʴʪʨʘʮʽʾ ʟ ʦʜʥʽʻʶ ʤʘʡʞʝ ʧʨʷʤʦʣʽʥʽʡʥʦʶ ʛʨʘ-

ʥʠʮʝʶ ʞʠʚʣʝʥʥʷ, ʪʦʙʪʦ, ʧʨʠ ʚʣʘʰʪʫʚʘʥʥʽ ʧʨʦʤʝʥʝʚʦʛʦ ʚʦʜʦʟʘʙʦʨʫ ʚ ʙʝʨʝ-

ʛʦʚʽʡ ʟʦʥʽ ʚʦʜʦʡʤʠ ʯʠ ʨʽʯʢʠ. 

ʙ) ʆʙʤʝʞʝʥʘ ʟ ʜʚʦʭ ʙʦʢʽʚ ʦʙʣʘʩʪʴ ʬʽʣʴʪʨʘʮʽʾ ʧʨʷʤʦʣʽʥʽʡʥʠʤʠ ʛʨʘʥʠʮʷʤʠ, 

ʷʢʘ ʜʦʟʚʦʣʷʻ, ʢʨʽʤ ʟʘʟʥʘʯʝʥʦʛʦ ʚʠʱʝ ʙʦʢʦʚʦʛʦ ʧʨʠʪʦʢʫ ʟ ʢʦʥʢʨʝʪʥʦʛʦ ʚʦʜʦʡ-

ʤʠʱʘ, ʚʨʘʭʫʚʘʪʠ ʧʨʠʪʦʢ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʟ ʧʨʠʣʝʛʣʦ ʾʜʦ ʦʙʣʘʩʪʽ ʬʽʣʴʪʨʘʮʽʾ ʪʝ-

ʨʠʪʦʨʽʾ. 

ʚ) ʂʨʫʛʦʚʘ ʦʙʣʘʩʪʴ ʬʽʣʴʪʨʘʮʽʾ ʽʟ ʟʘʤʢʥʫʪʠʤʠ ʛʨʘʥʠʮʷʤʠ, ʜʦ ʷʢʦʾ ʩʭʝʤʘ-

ʪʠʯʥʦ ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʜʥʝʩʝʥʽ ʦʙʣʘʩʪʽ ʬʽʣʴʪʨʘʮʽʾ, ʷʢʽ ʤʘʶʪʴ ʩʢʣʘʜʥʽ ʚ ʧʣʘʥʽ 

ʛʝʦʤʝʪʨʠʯʥʽ ʦʢʨʝʩʣʝʥʥʷ. 

ʛ) ʇʽʜʨʫʩʣʦʚʘ ʦʙʣʘʩʪʴ ʬʽʣʴʪʨʘʮʽʾ ʧʨʠ ʨʦʟʪʘʰʫʚʘʥʥʽ ʧʨʦʤʝʥʝʚʦʛʦ ʚʦʜʦʟʘ-

ʙʦʨʫ ʫ ʚʦʜʦʥʦʩʥʽʡ ʪʦʚʱʽ, ʨʦʟʪʘʰʦʚʘʥʽʡ ʧʽʜ ʜʥʦʤ ʨʽʟʥʠʭ ʚʦʜʦʡʤʠʱ, ʽ ʚ ʫʤʦʚʘʭ 

ʥʘʧʽʨʥʦʛʦ ʞʠʚʣʝʥʥʷ ʧʦʪʦʢʫ ʟ ʥʠʞʥʽʭ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ. 

ɺʘʞʣʠʚʠʤ ʧʠʪʘʥʥʷʤ ʧʨʠ ʩʭʝʤʘʪʠʟʘʮʽʾ ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʚʦʜʦ-

ʥʦʩʥʦʾ ʪʦʚʱʽ, ʾʾ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʽ ʚʠʚʯʝʥʥʷ ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ˇʨʫʥʪʽʚ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʮʶ ʪʦʚʱʫ. ʇʽʜ ʧʦʪʫʞʥʽʩʪʶ ʚʦʜʦʥʦʩʥʦʾ ʪʦʚʱʽ ʩʣʽʜ ʨʦ-

ʟʫʤʽʪʠ ʛʣʠʙʠʥʫ ʘʢʪʠʚʥʦʾ ʟʦʥʠ ˇʨʫʥʪʦʚʦʛʦ ʧʦʪʦʢʫ, ʚ ʤʝʞʘʭ ʷʢʦʾ ʤʦʞʣʠʚʠʡ 

ʚʧʣʠʚ ʨʦʙʦʪʠ ʧʨʦʤʝʥʝʚʦʛʦ ʚʦʜʦʟʘʙʦʨʫ. ɺʝʨʭʥʴʦʶ ʛʨʘʥʠʮʝʶ ʚʦʜʦʥʦʩʥʦʾ 

ʪʦʚʱʽ ʟʚʠʯʘʡʥʦ ʙʫʚʘʻ ʚʽʣʴʥʘ ʧʦʚʝʨʭʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ, ʘ ʥʠʞʥʴʦʶ ï ʚʦʜʦʥʝ-

ʧʨʦʥʠʢʣʠʚʠʡ ʰʘʨ ʯʠ ʧʦʢʨʽʚʣʷ ʧʦʪʫʞʥʦʛʦ ʥʘʧʽʨʥʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʚ ʷʢʦʤʫ ʚʝʣʠ-

ʯʠʥʘ ʥʘʧʦʨʫ ʚ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʚʦʜʦʟʘʙʦʨʫ ʥʝ ʙʫʜʝ ʟʤʽʥʶʚʘʪʠʩʴ. ʋ ʨʝʘʣʴʥʠʭ 

ʫʤʦʚʘʭ ʟʘ ʥʠʞʥʶ ʛʨʘʥʠʮʶ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʪʦʚʱʽ ʧʨʠʡʤʘʻʪʴʩʷ ʢʨʽʚʣʷ ʨʦʟʜʽʣʴ-

ʥʦʛʦ ʰʘʨʫ ʟʥʘʯʥʦʾ ʰʠʨʠʥʠ ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ ʬʽʣʴʪʨʘʮʽʾ ʟʥʘʯʥʦ ʤʝʥʰʠʤ (ʫ 100  

ʽ ʙʽʣʴʰʝ ʨʘʟ), ʯʠʤ ʫ ʰʘʨʽ, ʷʢʠʡ ʟʘʣʷʛʘʻ ʥʘʜ ʥʠʤ. ʊʘʢʘ ʛʨʘʥʠʮʷ ʤʦʞʝ ʙʫʪʠ 

ʣʽʥʽʻʶ ʚʦʜʦʥʝʧʨʦʥʠʢʣʠʚʦʛʦ ʰʘʨʫ. ʗʢʱʦ ʟʘʟʥʘʯʝʥʠʡ ʢʨʠʪʝʨʽʡ ʙʫʜʝ ʥʝʜʦʩʪʘʪ-

ʥʽʤ, ʪʦ ʚ ʷʢʦʩʪʽ ʚʦʜʦʥʝʧʨʦʥʠʢʣʠʚʦʛʦ ʰʘʨʫ ʤʦʞʝ ʙʫʪʠ ʧʨʠʡʥʷʪʘ ʢʨʽʚʣʷ ʪʘʢʦʛʦ 

ʰʘʨʫ, ʯʝʨʝʟ ʷʢʠʡ ʤʦʞʝ ʧʦʩʪʫʧʘʪʠ ʥʝ ʙʽʣʴʰʝ 5ï10% ʟʘʛʘʣʴʥʦʾ ʚʠʪʨʘʪʠ ʚʦʜʠ.  

ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʚ ʷʢʦʩʪʽ ʥʠʞʥʴʦʾ ʛʨʘʥʠʮʽ ʧʨʠʡʥʷʪʘ ʢʨʽʚʣʷ ʙʘʛʘʪʦʛʦ ʥʘ ʚʦʜʫ 

ʥʘʧʽʨʥʦʛʦ ʛʦʨʠʟʦʥʪʫ, ʪʦ ʪʘʢʘ ʛʨʘʥʠʮʷ ʙʫʜʝ ʣʽʥʽʻʶ ʨʽʚʥʦʛʦ ʥʘʧʦʨʫ. 

ʇʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʠʞʥʴʦʾ ʛʨʘʥʠʮʽ ʚʦʜʦʥʦʩʥʦʾ ʪʦʚʱʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʾʾ 

ʙʫʜʦʚʘ ʧʦ ʛʣʠʙʠʥʽ. ɺʦʜʦʥʦʩʥʘ ʪʦʚʱʘ ʟʘ ʛʝʦʣʦʛʽʯʥʦ  ʁʙʫʜʦʚʦ  ʁʯʘʩʪʦ ʥʝʦʜʥʦ-

ʨʽʜʥʘ ʽ ʤʦʞʝ ʙʫʪʠ ʧʨʠʚʝʜʝʥʘ ʜʦ ʰʘʨʦʚʦʾ ʩʪʨʫʢʪʫʨʠ: ʦʜʥʦʨʽʜʥʘ, ʜʚʦʰʘʨʦʚʘ, 

ʪʨʴʦʭʰʘʨʦʚʘ ʽ ʥʘʚʽʪʴ ʙʘʛʘʪʦʰʘʨʦʚʘ. ʅʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʠʤʠ ʙʫʜʫʪʴ ʦʜʥʦʨʽʜ-

ʥʘ, ʜʚʦʰʘʨʦʚʘ ʪʦʚʱʘ, ʚ ʷʢʽʡ ʚʝʨʭʥʽʡ ʰʘʨ ʩʣʘʙʦʧʨʦʥʠʢʥʠʡ (ʩʫʧʽʩʦʢ, ʩʫʛʣʠ-

ʥʦʢ), ʘ ʥʠʞʥʽʡ ï ʜʦʙʨʝ ʧʨʦʥʠʢʥʠʡ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʧʽʩʯʘʥʦ-ʛʨʘʚʝʣʠʩʪʠʭ 
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ˇʨʫʥʪʽʚ, ʪʨʽʱʠʥʫʚʘʪʠʭ ʪʘ ʽʥ., ʽ ʪʨʴʦʭʰʘʨʦʚʘ ʪʦʚʱʘ ʽʟ ʩʣʘʙʦʧʨʦʥʠʢʥʠʤ (ʛʣʠʥʠ-

ʩʪʠʤ) ʨʦʟʜʽʣʴʥʠʤ ʰʘʨʦʤ ʥʝʚʝʣʠʢʦʾ ʪʦʚʱʠʥʠ. ʐʘʨʦʚʽ ʚʦʜʦʥʦʩʥʽ ʪʦʚʱʽ, ʚ ʷʢʠʭ 

ʧʨʦʥʠʢʥʽ ʰʘʨʠ ʯʝʨʛʫʶʪʴʩʷ ʽʟ ʩʣʘʙʦʧʨʦʥʠʢʥʠʤʠ, ʧʨʠʚʦʜʷʪʴʩʷ ʚ ʛʝʦʣʦʛʽʯʥʽʡ 

ʧʨʘʢʪʠʮʽ ʜʦ ʩʣʽʜʫʶʯʠʭ ʦʩʥʦʚʥʠʭ ʩʠʩʪʝʤ: Q ï ʦʜʥʦʧʣʘʩʪʦʚʘ, ʫʤʦʚʥʦ ʦʜʥʦʨʽʜʥʘ 

ʯʠ ʜʚʦʰʘʨʦʚʘ; am  ï ʜʚʦʧʣʘʩʪʦʚʘ (ʪʨʴʦʭ- ʽ ʯʦʪʠʨʴʦʭʰʘʨʦʚʘ ʪʦʚʱʽ), ʦʜʥʦʨʽʜʥʘ 

ʽ ʜʚʦʰʘʨʦʚʘ ʪʦʚʱʽ ʟ ʥʘʧʽʨʥʠʤ ʞʠʚʣʝʥʥʷʤ (ʧʽʜʨʫʩʣʦʚʽ ʪʦʚʱʽ). 

ɺ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʰʘʨʫʚʘʪʘ ʙʫʜʦʚʘ ʚʦʜʦʧʨʦʥʠʢʥʦʾ ʪʦʚʱʽ ʟ ʥʝʚʝʣʠʢʦʶ 

ʨʽʟʥʠʮʝʶ ʚ ʢʦʝʬʽʮʽʻʥʪʘʭ ʬʽʣʴʪʨʘʮʽʾ ʦʢʨʝʤʠʭ ʰʘʨʽʚ ʤʦʞʝ ʙʫʪʠ ʟʘʤʽʱʝʥʘ ʦʜʥʦ-

ʨʽʜʥʦʶ ʟ ʧʦʩʪʽʡʥʦʶ ʚʦʜʦʧʨʦʚʽʜʥʽʩʪʶ, ʷʢʘ ʜʦʨʽʚʥʶʻ ʩʫʤʘʨʥʽʡ ʚʦʜʦʧʨʦʚʽʜʥʦʩʪʽ 

ʚʩʽʭ ʰʘʨʽʚ ʚʦʜʦʥʦʩʥʦʾ ʪʦʚʱʽ. 

ʅʘ ʧʦʜʘʣʴʰʽʡ ʩʪʘʜʽʾ ʩʭʝʤʘʪʠʟʘʮʽʾ ʫʩʪʘʥʦʚʣʶʶʪʴʩʷ ʛʽʜʨʘʚʣʽʯʥʠʡ ʭʘʨʘʢʪʝʨ 

ʛʦʨʠʟʦʥʪʽʚ ʚʦʜʦʥʦʩʥʦʾ ʪʦʚʱʽ, ʫʪʦʯʥʶʶʪʴʩʷ ʫʤʦʚʠ ʽ ʚʝʣʠʯʠʥʠ ʞʠʚʣʝʥʥʷ ʚʦʜʦ-

ʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ. ɿʘʟʚʠʯʘʡ ʚʦʜʦʥʦʩʥʽ ʛʦʨʠʟʦʥʪʠ ʜʽʣʷʪʴʩʷ ʥʘ ʙʝʟʥʘʧʽʨʥʽ ˇʨʫ-

ʥʪʦʚʽ ʚʦʜʠ ʟ ʚʽʣʴʥʦʶ ʧʦʚʝʨʭʥʝʶ ʫ ʚʝʨʭʥʽʭ ʰʘʨʘʭ, ʷʢʽ ʟʚôʷʟʘʥʽ ʟ ʘʪʤʦʩʬʝʨʦʶ,  

ʽ ʥʘʧʽʨʥʽ ʚʦʜʠ ʚ ʥʠʞʥʽʭ ʰʘʨʘʭ. 

ɼʘʣʽ ʚʠʚʯʘʻʪʴʩʷ ʨʝʞʠʤ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʚ ʦʙʣʘʩʪʽ ʬʽʣʴʪʨʘʮʽʾ ʚ ʧʨʠʨʦʜʥʽʡ 

ʦʙʩʪʘʥʦʚʮʽ ʽ ʡʦʛʦ ʤʦʞʣʠʚʽ ʟʤʽʥʠ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʧʨʦʤʝʥʝʚʠʭ ʩʧʦʨʫʜ. ʆʩʥʦʚ-

ʥʠʤʠ ʚʠʜʘʤʠ ʞʠʚʣʝʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʤʦʞʫʪʴ ʙʫʪʠ: ʟʦʩʝʨʝʜʞʝʥʝ, ʽʥʬʽʣʴʪʨʘ-

ʮʽʡʥʝ ʽ ʛʣʠʙʠʥʥʝ. ʇʨʠ ʚʣʘʰʪʫʚʘʥʥʽ ʧʨʦʤʝʥʝʚʠʭ ʚʦʜʦʟʘʙʦʨʽʚ ʦʩʥʦʚʥʠʤ ʚʠʜʦʤ 

ʞʠʚʣʝʥʥʷ ʷʚʣʷʻʪʴʩʷ ʟʦʩʝʨʝʜʞʝʥʝ, ʷʢʝ ʬʦʨʤʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʬʽʣʴʪʨʘʮʽʾ ʽʟ ʚʦ-

ʜʦʡʤʠʱ, ʨʽʯʦʢ ʽ ʧʨʠʪʦʢʫ ʽʟ ʧʨʠʣʝʛʣʠʭ ʪʝʨʠʪʦʨʽʡ, ʛʨʘʥʠʮʽ ʷʢʠʭ ʟʘʟʚʠʯʘʡ ʧʨʠʡ-

ʤʘʶʪʴʩʷ ʚ ʷʢʦʩʪʽ ʛʨʘʥʠʮʴ ʦʙʣʘʩʪʝʡ ʬʽʣʴʪʨʘʮʽʾ. ɯʥʬʽʣʴʪʨʘʮʽʡʥʝ ʞʠʚʣʝʥʥʷ, ʷʢʝ 

ʬʦʨʤʫʻʪʴʩʷ ʚ ʦʙʣʘʩʪʽ ʬʽʣʴʪʨʘʮʽʾ ʧʝʨʝʚʘʞʥʦ ʟʘ ʨʘʭʫʥʦʢ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ  

ʽ, ʤʦʞʣʠʚʦ, ʟʘ ʨʘʭʫʥʦʢ ʧʦʣʠʚʽʚ, ʷʢ ʧʨʘʚʠʣʦ, ʚ ʤʝʞʘʭ ʜʽʾ ʧʨʦʤʝʥʝʚʠʭ ʚʦʜʦʟʘ-

ʙʦʨʽʚ ʙʫʜʝ ʥʝʟʥʘʯʥʠʤ ʽ ʪʦʤʫ ʯʘʩʪʦ ʥʝ ʚʨʘʭʦʚʫʻʪʴʩʷ ʚ ʨʦʟʨʘʭʫʥʢʘʭ. ɻʣʠʙʠʥʥʝ 

ʞʠʚʣʝʥʥʷ ʤʦʞʣʠʚʝ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʧʝʨʝʪʦʢʫ ʽʟ ʥʠʞʯʝʨʦʟʪʘʰʦʚʘʥʠʭ ʛʦʨʠʟʦʥʪʽʚ 

ʟ ʥʘʧʦʨʦʤ, ʷʢʠʡ ʧʝʨʝʚʠʱʫʻ ʨʽʚʝʥʴ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʫ ʚʝʨʭʥʽʭ ʰʘʨʘʭ, ʧʨʠ ʨʦʙʦʪʽ 

ʧʨʦʤʝʥʝʚʦʛʦ ʚʦʜʦʟʘʙʦʨʫ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʨʠ ʥʝʟʤʽʥʥʦʤʫ ʥʘʧʦʨʽ ʮʷ ʬʽʣʴ-

ʪʨʘʮʽʡʥʘ ʩʭʝʤʘ ʙʫʜʝ ʘʥʘʣʦʛʽʯʥʘ ʧʽʜʨʫʩʣʦʚʽʡ ʩʭʝʤʽ ʨʦʙʦʪʠ ʧʨʦʤʝʥʝʚʦʛʦ ʚʦʜʦ-

ʟʘʙʦʨʫ. ɹʽʣʴʰ ʜʝʪʘʣʴʥʦ ʧʠʪʘʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʨʽʟʥʠʭ ʜʞʝʨʝʣ ʞʠʚʣʝʥʥʷ ˇʨʫʥʪʦ-

ʚʦʛʦ ʧʦʪʦʢʫ ʚ ʤʝʞʘʭ ʦʙʣʘʩʪʝʡ ʬʽʣʴʪʨʘʮʽʾ ʨʦʟʛʣʷʥʫʪʽ ʚ ʨʦʙʦʪʘʭ [1ï3].  

ɺʘʞʣʠʚʠʤ ʤʦʤʝʥʪʦʤ ʚ ʧʦʙʫʜʦʚʽ ʬʽʣʴʪʨʘʮʽʡʥʦʾ ʩʭʝʤʠ ʷʚʣʷʻʪʴʩʷ ʩʭʝʤʘʪʠ-

ʟʘʮʽʷ (ʩʧʨʦʱʝʥʥʷ) ʧʽʜʟʝʤʥʦʛʦ (ˇʨʫʥʪʦʚʦʛʦ) ʧʦʪʦʢʫ. ʇʨʠ ʟʘʙʦʨʽ ʧʽʜʟʝʤʥʦʾ ʚʦʜʠ 

ʽ ʜʨʝʥʫʚʘʥʥʽ ʪʝʨʠʪʦʨʽʡ ʨʝʘʣʴʥʠʡ ʧʨʦʩʪʦʨʦʚʠʡ (ʪʨʴʦʭʤʽʨʥʠʡ) ˇʨʫʥʪʦʚʠʡ ʧʦʪʽʢ 

ʤʘʡʞʝ ʟʘʚʞʜʠ ʤʦʞʥʘ ʟʘʤʽʥʠʪʠ ʜʚʦʤʽʨʥʠʤ (ʧʣʘʥʦʚʠʤ), ʘ ʚ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ  

ʽ ʦʜʥʦʤʽʨʥʠʤ (ʪʘʢ ʟʚʘʥʠʤ ʧʣʘʥʦʚʦ-ʨʘʜʽʘʣʴʥʠʤ). ʅʘ ʜʽʣʷʥʢʘʭ ʥʘ ʟʥʘʯʥʽʡ ʚʽʜ-

ʩʪʘʥʽ ʚʽʜ ʧʨʦʤʝʥʝʚʠʭ ʩʧʦʨʫʜ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʚʦʜʦʟʘʙʦʨʽʚ, ʪʘʢʘ ʟʘʤʽʥʘ ʜʦʧʫ-

ʩʪʠʤʘ ʚ ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʧʣʘʥʦʚʽ ʨʦʟʤʽʨʠ ʧʦʪʦʢʫ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʶʪʴ ʨʦʟ-

ʤʽʨʠ ʧʦ ʛʣʠʙʠʥʽ ʽ ʨʫʭ ʡʦʛʦ ʬʘʢʪʠʯʥʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʥʘʧʨʷʤʢʫ ʩʧʦʨʫʜʠ. ʅʘ 

ʜʽʣʷʥʢʘʭ, ʷʢʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʠʣʷʛʘʶʪʴ ʜʦ ʧʨʦʤʝʥʝʚʦʛʦ ʚʦʜʦʟʘʙʦʨʫ, ʟʘ ʜʦʧʦ-

ʤʦʛʦʶ ʤʝʪʦʜʫ ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʦʧʦʨʽʚ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʪʨʴʦʭʤʽʨʥʠʡ (ʧʨʦ-

ʩʪʦʨʦʚʠʡ) ʧʦʪʽʢ ʧʨʠʚʦʜʠʪʴʩʷ ʜʦ ʜʚʦʤʽʨʥʦʛʦ (ʧʣʘʥʦʚʦʛʦ) ʽ ʜʚʦʤʽʨʥʠʡ ʚ ʨʦʟʨʽʟʽ 

ʚʽʩʝʩʠʤʝʪʨʠʯʥʠʡ ʧʦʪʽʢ ʟ ʢʦʦʨʜʠʥʘʪʘʤʠ r ʽ z ï ʜʦ ʦʜʥʦʤʽʨʥʦʛʦ (ʧʣʦʩʢʦ-

ʨʘʜʽʘʣʴʥʦʛʦ) ʟ ʢʦʦʨʜʠʥʘʪʦʶ r. ɿʘʟʥʘʯʠʤʦ, ʱʦ ʤʝʪʦʜ ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʦʧʦʨʽʚ ʧʨʠ 

ʨʦʟʨʘʭʫʥʢʫ ʽ ʧʨʦʝʢʪʫʚʘʥʥʽ ʨʽʟʥʠʭ ʜʨʝʥʘʞʥʠʭ ʽ ʚʦʜʦʟʘʙʽʨʥʠʭ ʩʧʦʨʫʜ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʧʨʘʢʪʠʮʽ. ʆʩʥʦʚʠ ʽ ʧʨʠʥʮʠʧʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ 

ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʦʧʦʨʽʚ ʪʘʢʦʞ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʨʦʟʨʦʙʮʽ ʽʥʞʝʥʝʨ-

ʥʠʭ ʤʝʪʦʜʽʚ ʨʦʟʨʘʭʫʥʢʫ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʤʝʥʝʚʠʭ ʚʦʜʦʟʘʙʦʨʽʚ ʽ ʜʨʝʥʘʞʽʚ. 
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ʗʢ ʫʞʝ ʟʘʟʥʘʯʘʣʦʩʴ ʚʠʱʝ, ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʩʢʣʘʜʦʚʠʭ ʨʦʟʨʘʭʫʥʢʦʚʦʾ 

ʬʽʣʴʪʨʘʮʽʡʥʦʾ ʩʭʝʤʠ ʷʚʣʷʻʪʴʩʷ ʧʨʦʤʝʥʝʚʠʡ ʚʦʜʦʟʘʙʽʨ ʯʠ ʜʨʝʥʘʞ. ʈʽʟʥʽ ʧʠ-

ʪʘʥʥʷ, ʧʦʚôʷʟʘʥʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʧʨʦʝʢʪʫʚʘʥʥʷʤ ʧʨʦʤʝʥʝʚʠʭ ʩʧʦʨʫʜ, ʨʦʟʛʣʷ-

ʥʫʪʽ ʚ [1]. 

ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʽ ʥʘʜʽʡʥʽʩʪʴ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʫ ʧʘʨʘʤʝʪʨʽʚ 

ʧʨʦʤʝʥʝʚʠʭ ʚʦʜʦʟʘʙʦʨʽʚ ʟʥʘʯʥʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʦʯʥʦʩʪʽ ʚʠʭʽʜʥʠʭ ʛʽʜʨʦ-

ʛʝʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʚʭʦʜʷʪʴ ʚ ʨʝʘʣʽʟʦʚʘʥʽ ʤʦʜʝʣʽ ʽ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʤʝ-

ʪʦʜʠ ʨʦʟʨʘʭʫʥʢʫ. ʄʘʻʪʴʩʷ ʥʘ ʫʚʘʟʽ ʢʦʝʬʽʮʽʻʥʪ ʬʽʣʴʪʨʘʮʽʾ ʰʘʨʽʚ ʚʦʜʦʥʦʩʥʦʾ 

ʪʦʚʱʽ k  (ʯʠ ʚʦʜʦʧʨʦʚʽʜʥʽʩʪʴ T, ʱʦ ʻ ʜʦʙʫʪʢʦʤ ʢʦʝʬʽʮʽʻʥʪʘ ʬʽʣʴʪʨʘʮʽʾ k  ʥʘ 

ʧʦʪʫʞʥʽʩʪʴ ʰʘʨʫ m, ʪʦʙʪʦ, kmT= ), ʢʦʝʬʽʮʽʻʥʪ ʚʦʜʦʚʽʜʜʘʯʽ (ʥʝʩʪʘʪʦʢ ʥʘʩʠ-

ʯʝʥʥʷ), m ʰʘʨʽʚ ˇʨʫʥʪʽʚ, ʚ ʤʝʞʘʭ ʷʢʠʭ ʚʽʜʙʫʚʘʶʪʴʩʷ ʢʦʣʠʚʘʥʥʷ ʧʦʚʝʨʭʥʽ 

ˇʨʫʥʪʦʚʠʭ ʚʦʜ; ʢʦʝʬʽʮʽʻʥʪ ɛʫ ʪʘʢ ʟʚʘʥʦʾ ʧʨʫʞʥʦʾ ʚʦʜʦʚʽʜʜʘʯʽ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴ-

ʩʷ ʧʨʫʞʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʧʦʨʦʜʠ ʽ ʚʦʜʠ ʚ ʥʘʧʽʨʥʠʭ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥ-

ʪʘʭ; .. ʚʠʧʽʥʬeee -= ï ʨʦʟʨʘʭʫʥʢʦʚʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʽʥʬʽʣʴʪʨʘʮʽʡʥʦʛʦ ʞʠʚʣʝʥʥʷ, 

ʻʪʬ ï ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʩʫʤʘʨʥʦʛʦ ʽʥʬʽʣʴʪʨʘʮʽʡʥʦʛʦ ʞʠʚʣʝʥʥʷ, .ʽʥʬe  ï ʽʥʪʝʥʩʠʚ-

ʥʽʩʪʴ ʩʫʤʘʨʥʦʛʦ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʟ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʦʚʠʭ ʚʦʜ (ʚʠʧʘʨʦʚʫʚʘʥʥʷ 

ʧʣʶʩ ʪʨʘʥʩʧʽʨʘʮʽʷ). 

ɼʝʷʢʽ ʚʽʜʦʤʦʩʪʽ ʱʦʜʦ ʟʥʘʭʦʜʞʝʥʥ ̫ ʚʢʘʟʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʩʧʦʩʦʙʽʚ ʾʭ 

ʚʠʟʥʘʯʝʥʥʷ ʽ ʾʭ ʥʘʙʣʠʞʝʥʽ ʢʽʣʴʢʽʩʥʽ ʟʥʘʯʝʥʥʷ ʥʘʚʝʜʝʥʽ, ʟʦʢʨʝʤʘ, ʚ ʨʦʙʦʪʘʭ  

[1, 2, 3, 4]. ʇʨʦʪʝ ʟʘʟʥʘʯʠʤʦ, ʱʦ ʢʽʣʴʢʽʩʥʦ ʚʽʜʦʙʨʘʟʠʪʠ ʚ ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʩʭʝʤʽ 

ʟ ʥʝʦʙʭʽʜʥʦʶ ʪʦʯʥʽʩʪʶ ʪʫ ʯʠ ʽʥʰʫ ʚʠʭʽʜʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ, ʦʜʝʨʞʘʥʫ, ʥʘʧʨʠ-

ʢʣʘʜ, ʟʘ ʜʘʥʠʤʠ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ ʧʦʰʫʢʽʚ ʫ ʚʠʛʣʷʜʽ ʜʝʷʢʦʛʦ ʜʽʘʧʘʟʦʥʫ ʾʾ ʟʥʘ-

ʯʝʥʴ, ʥʝ ʟʘʚʞʜʠ ʤʦʞʣʠʚʦ. ʂʦʣʠ ʮʝ ʚʘʞʢʦ ʟʨʦʙʠʪʠ, ʩʣʽʜ ʨʦʟʛʣʷʥʫʪʠ ʛʨʘʥʠʯʥʽ 

ʟʥʘʯʝʥʥʷ ʽ ʦʮʽʥʠʪʠ ʰʣʷʭʦʤ ʨʦʟʨʘʭʫʥʢʫ ʜʝʢʽʣʴʢʦʭ ʚʘʨʽʘʥʪʽʚ ʧʠʪʦʤʫ ʚʘʛʫ ʾʭ 

ʚʧʣʠʚʫ ʥʘ ʦʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ. ʅʝʦʙʭʽʜʥʦ ʪʘʢʦʞ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʧʦʩʪʘ-

ʥʦʚʢʫ ʽ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʦʙôʻʤʫ ʜʦʩʣʽʜʥʦ-ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʽ ʽʥʰʠʭ 

ʨʦʙʽʪ ʟ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʧʨʦʚʝʜʝʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʧʦʰʫʢʽʚ. 
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ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʤʦʞʣʠʚʽ ʰʣʷʭʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʧʦʙʫʜʦʚʠ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʤʦʜʝʣʝʡ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ. 

ʇʨʦʜʝʤʦʥʩʪʨʦʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʚ ʫʤʦʚʘʭ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ, ʘ ʪʘʢʦʞ ʚ ʨʦʟʨʽʟʽ ʨʦʟʚʠʪ-

ʢʫ ʥʘʮʽʦʥʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ (ɻɯʉ), ʷʢʽʩʪʴ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ,  

ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ, ʢʘʨʪʦʛʨʘʬʽʯʥʽ ʤʦʜʝʣʽ, ʦʮʽʥʢʘ ʩʪʘʥʫ 

ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ. 

 

ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʦʟʚʠʪʦʢ ʛʝʦʽʥʬʦʨʤʘʪʠʢʠ ʥʝ ʪʽʣʴʢʠ ʷʢ  

ʥʘʫʢʠ, ʘ ʪʘʢʦʞ ʷʢ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʚʠʨʦʙʥʠʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʩʪʚʦ-

ʨʝʥʥʷ, ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ (ɻɯʉ) ʜʣʷ ʧʨʠ-

ʢʣʘʜʥʠʭ ʪʘ ʥʘʫʢʦʚʠʭ ʮʽʣʝʡ. ʑʝ ʚ 1987 ʨʦʮʽ ɹʨʠʪʘʥʩʴʢʠʡ ʫʨʷʜʦʚʠʡ ʢʦʤʽʪʝʪ 

ʫʧʨʘʚʣʽʥʥʷ ʛʝʦʛʨʘʬʽʯʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʫ ʟʚʽʪʽ (ʪʘʢʦʞ ʚʽʜʦʤʦʤʫ ʷʢ ɿʚʽʪ ʏʘʨʣʽ) 

ʚʠʟʥʘʚ ɻɯʉ ʷʢ çʥʘʡʙʽʣʴʰʠʡ ʢʨʦʢ ʚʧʝʨʝʜ ʚ ʨʦʙʦʪʽ ʟ ʛʝʦʛʨʘʬʽʯʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ 

ʟ ʯʘʩʽʚ ʚʠʥʘʭʦʜʫ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʢʘʨʪè. 

ʊʝʭʥʦʣʦʛʽʯʥʽ ʽʥʥʦʚʘʮʽʾ ʜʦʟʚʦʣʷʶʪʴ ʟʙʠʨʘʪʠ, ʟʙʝʨʽʛʘʪʠ, ʦʙʨʦʙʣʷʪʠ ʽ ʚʽʜʦ-

ʙʨʘʞʘʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʛʝʦʛʨʘʬʽʯʥʦʾ ʽ ʧʨʦʩʪʦʨʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʨʦʟʚʠʪ-

ʢʫ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʝʢʦʣʦʛʽʯʥʠʭ ʷʚʠʱ. ʇʨʦʩʪʦʨʦʚʽ ʜʘʥʽ ï ʮʝ 

ʮʠʬʨʦʚʽ ʜʘʥʽ ʧʨʦ ʧʨʦʩʪʦʨʦʚʽ ʦʙ'ʻʢʪʠ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʚʽʜʦʤʦʩʪʽ ʱʦʜʦ ʾʭ ʤʽʩʮʝ-

ʟʥʘʭʦʜʞʝʥʥʷ, ʬʦʨʤʠ ʽ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʢʦʦʨʜʠʥʘʪʥʦ-ʯʘʩʦʚʽʡ ʩʠʩ-

ʪʝʤʽ. ɺʦʥʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʟʚʠʯʘʡʥʠʭ ʜʘʥʠʭ ʥʘʷʚʥʽʩʪʶ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʪʘ 

ʩʢʣʘʜʥʦʶ ʩʪʨʫʢʪʫʨʦʶ. ʆʯʝʚʠʜʥʘ ʤʦʞʣʠʚʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʰʚʠʜʢʦʛʦ ʜʦʩʪʫʧʫ 

ʚʩʽʭ ʙʘʞʘʶʯʠʭ ʢʘʪʝʛʦʨʽʡ ʩʧʦʞʠʚʘʯʽʚ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ ʚʠʨʦʙʥʠʢʽʚ ʧʨʦʩ-

ʪʦʨʦʚʠʭ ʜʘʥʠʭ, ʘ ʩʘʤʝ ʢʘʨʪʦʛʨʘʬʽʚ ʪʘ ʛʝʦʜʝʟʠʩʪʽʚ, ʘ ʪʘʢʦʞ ʩʫʤʽʩʥʦʛʦ ʚʠʢʦʨʠʩ-

ʪʘʥʥʷ ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ, ʱʦ ʦʪʨʠʤʘʥʽ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ.  

ɺʨʘʭʦʚʫʶʯʠ ʮʽ ʦʙʩʪʘʚʠʥʠ, ʧʦʩʪʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ, ʨʝʘʣʽʟʘʮʽ ʾʪʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʧʦʨʫʯ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʩʦʮʽʘʣʴʥʦʶ, ʪʨʘʥʩʧʦʨʪ-

ʥʦʶ, ʽʥʞʝʥʝʨʥʦʶ ʪʦʱʦ, ʥʦʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ï ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʧʨʦʩʪʦʨʦʚʠʭ 

ʜʘʥʠʭ (ɯʇɼ).  

ɯʇɼ ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʨʦʟʧʦʜʽʣʝʥʠʭ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʙʘʟ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ 

ʜʘʥʠʭ, ʾʭ ʤʝʪʘʦʧʠʩʽʚ ʪʘ ʩʝʨʚʽʩʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʫʩʧʽʣʴʥʠʡ ʜʦʩʪʫʧ. ɯʥʰʠʤʠ 

ʩʣʦʚʘʤʠ, ɯʇɼ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʧʨʘʚʠʣ ʪʘ ʟʘʩʦʙʽʚ ʟʘʙʝʟʧʝʯʝʥ-

ʥʷ ʩʧʦʞʠʚʘʯʽʚ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʘʨʪʦʛʨʘʬʦ-ʛʝʦʜʝʟʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʧʨʝʜʩʪʘ-

ʚʣʝʥʽ ʫ ʮʠʬʨʦʚʦʤʫ ʚʠʛʣʷʜʽ. 

ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʨʦʟʙʫʜʦʚʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ ʻ ʩʪʚʦ-

ʨʝʥʥʷ ʫʤʦʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʽʣʴʥʠʡ ʜʦʩʪʫʧ ʦʨʛʘʥʽʚ ʜʝʨʞʘʚʥʦʾ ʚʣʘʜʠ, ʦʨʛʘ-

ʥʽʚ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ, ʦʨʛʘʥʽʟʘʮʽʡ ʪʘ ʛʨʦʤʘʜʷʥ ʜʦ ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ 

ʪʘ ʾʭ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɼʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ: 

 

 Ò ɭ.ʉ. ɸʥʧʽʣʦʚʘ,  ɯ.ɻ. ʂʨʘʩʦʚʩʴʢʘ  2015 
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- ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʥʘ ʜʝʨʞʘʚʥʦʤʫ ʪʘ ʣʦ-

ʢʘʣʴʥʦʤʫ ʨʽʚʥʷʭ ʟʘ ʨʘʭʫʥʦʢ ʚʩʝʙʽʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ 

ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ ʧʨʠ ʧʨʠʡʥʷʪʪʽ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʽ ʢʦʥʪʨʦʣʽ ʾʭ ʚʠʢʦ-

ʥʘʥʥʷ; 

- ʥʘʜʘʥʥʷ ʘʢʪʫʘʣʴʥʦʾ ʪʘ ʜʦʩʪʦʚʽʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʥʘʷʚʥʠʭ ʙʘʟʦʚʠʭ 

ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ ʩʧʦʞʠʚʘʯʘʤ ʟʘ ʻʜʠʥʠʤʠ ʧʨʘʚʠʣʘʤʠ ʽ ʪʘʨʠʬʘʤʠ; 

- ʟʥʠʟʠʪʠ ʙʶʜʞʝʪʥʽ ʚʠʪʨʘʪʠ ʥʘ ʩʪʚʦʨʝʥʥʷ ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ ʚ ʮʽʣʦʤʫ, 
ʧʽʜʚʠʱʠʪʠ ʾʭ ʷʢʽʩʪʴ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʣʶʯʝʥʥʷ ʜʫʙʣʶʚʘʥʥʷ ʨʦʙʽʪ ʟʽ ʩʪʚʦʨʝʥʥʷ 

ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ; 

- ʩʪʠʤʫʣʶʚʘʥʥʷ ʽʥʚʝʩʪʠʮʽʡ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ ʽ ʧʦʚ'ʷʟʘ-

ʥʠʭ ʟ ʥʠʤʠ ʩʫʧʫʪʥʽʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʩʣʫʛ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʟʘʟʥʘʯʝʥʦʾ ʤʝʪʠ ʤʘʶʪʴ ʙʫʪʠ ʚʠʨʽʰʝʥʽ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

- ʨʦʟʨʦʙʠʪʠ ʪʘ ʧʨʠʡʥʷʪʠ ʟʘʢʦʥʦʜʘʚʯʽ ʪʘ ʽʥʰʠʭ ʥʦʨʤʘʪʠʚʥʽ ʧʨʘʚʦʚʽ ʘʢʪʠ, 
ʘ ʪʘʢʦʞ ʪʝʭʥʽʯʥʽ ʨʝʛʣʘʤʝʥʪʠ, ʩʪʘʥʜʘʨʪʠ, ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʽʯʥʽ ʜʦʢʫʤʝʥʪʠ  

ʽ ʢʣʘʩʠʬʽʢʘʪʦʨʠ, ʱʦ ʨʝʛʫʣʶʶʪʴ ʩʪʚʦʨʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʟʦʚʠʭ ʧʨʦʩʪʦʨʦ-

ʚʠʭ ʜʘʥʠʭ ʽ ʤʝʪʘʜʘʥʠʭ; 

- ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʚʥʦʪʫ ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ, ʾʭ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʪʘ ʘʢʪʫʘʣʴ-

ʥʽʩʪʴ ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʰʠʨʝʥʥʷ ʯʠʩʣʘ ʦʨʛʘʥʽʟʘʮʽʡ, ʱʦ ʚʠʨʦʙʣʷʶʪʴ ʽ ʥʘʜʘʶʪʴ 

ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʙʘʟʦʚʠʭ ʧʨʦʩʪʦʨʦʚʠʭ ʦʙ'ʻʢʪʽʚ; 

- ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʫʢʦʚʝ, ʪʝʭʥʽʯʥʝ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʝ ʩʪʚʦʨʝʥʥʷ, ʚʝʜʝʥʥʷ  

ʽ ʥʘʜʘʥʥʷ ʚ ʢʦʨʠʩʪʫʚʘʥʥʷ ʙʘʟʦʚʠʭ ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ ʽ ʤʝʪʘʜʘʥʠʭ. 

ɿʘʭʦʜʠ ʱʦʜʦ ʩʪʚʦʨʝʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ 

ɯʇɼ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʟʜʽʡʩʥʶʚʘʪʠ ʟʘ ʜʦʪʨʠʤʘʥʥʷ ʥʘʩʪʫʧʥʠʭ ʧʨʠʥʮʠʧʽʚ: 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʞʝ ʥʘʷʚʥʠʭ ʚ ʋʢʨʘʾʥʽ ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ; 

- ʜʦʩʪʫʧʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʙʘʟʦʚʽ ʧʨʦʩʪʦʨʦʚʽ  

ʜʘʥʽ; 

- ʦʙʦʚ'ʷʟʢʦʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ ʥʘʜʘʥʥʷ ʚʞʝ ʩʪʚʦʨʝʥʠʭ ʙʘʟʦʚʠʭ ʧʨʦʩʪʦ-

ʨʦʚʠʭ ʜʘʥʠʭ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʨʦʙʽʪ ʟ ʾʭ ʘʢʪʫʘʣʽʟʘʮʽʾ; 

- ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʜʝʨʞʘʚʠ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ɯʇɼ ʽ ʾʾ ʝʢʩʧʣʫʘʪʘʮʽʾ,  

ʘ ʪʘʢʦʞ ʟʘʭʠʩʪ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʚ ʥʽʡ [1, 2, 4, 7]. 

ʆʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ɯʇɼ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 1. 

 

 
 
ʈʠʩ. 1 ï ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʢʦʤʧʦʥʝʥʪʽʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ 
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ʇʦʯʠʥʘʶʯʠ ʟ ʩʝʨʝʜʠʥʠ 90-ʭ ʨʨ. ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʽ ʜʦ ʪʝʧʝʨʽʰʥʴʦʛʦ  

ʯʘʩʫ, ʥʘʮʽʦʥʘʣʴʥʽ ɯʇɼ ʟ'ʷʚʠʣʠʩʷ ʙʽʣʴʰ ʥʽʞ ʚ 120 ʢʨʘʾʥʘʭ. ʉʐɸ, ɸʚʩʪʨʘʣʽʷ  

ʽ ʙʽʣʴʰʽʩʪʴ ʜʝʨʞʘʚ ɭʚʨʦʧʠ ʧʨʦʡʰʣʠ ʚʩʽ ʝʪʘʧʠ ʚʽʜ ʨʦʟʨʦʙʢʠ ʢʦʥʮʝʧʮʽʡ ʥʘʮʽʦ-

ʥʘʣʴʥʦʾ ɯʇɼ ʜʦ ʾʭ ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʟʘʚʝʨʰʠʣʠ ʩʚʦʾ ʧʨʦʛʨʘʤʠ ʧʦʙʫʜʦʚʠ ʪʘʢʠʭ ʽʥ-

ʬʨʘʩʪʨʫʢʪʫʨ. 

ʈʦʟʰʠʨʶʻʪʴʩʷ ʤʽʞʥʘʨʦʜʥʝ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʫ ʩʬʝʨʽ ʽʥʪʝʛʨʘʮʽʾ ʥʘʮʽʦʥʘʣʴ-

ʥʠʭ ɯʇɼ ʚ ʤʽʞʥʘʮʽʦʥʘʣʴʥʽ. ʋ 1996 ʨʦʮʽ ʧʦʯʘʚ ʨʦʙʦʪʫ ʢʦʦʨʜʠʥʫʶʯʠʡ ʦʨʛʘʥ ʟʽ 

ʩʧʨʠʷʥʥʷ ʫ ʩʪʚʦʨʝʥʥʽ ʥʘʮʽʦʥʘʣʴʥʠʭ ɯʇɼ ï ɸʩʦʮʽʘʮʽʷ ʛʣʦʙʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢ-

ʪʫʨʠ ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ. 

ʋʜʦʩʢʦʥʘʣʶʻʪʴʩʷ ʦʙ'ʻʜʥʘʥʘ ɯʇɼ ʢʨʘʾʥ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʩʦʶʟʫ ï ʧʨʦʝʢʪ 

INSPIRE. 

ʗʢʱʦ ʥʘ ʜʝʨʞʘʚʥʦʤʫ ʨʽʚʥʽ ʦʨʛʘʥʽʟʫʚʘʪʠ ʧʨʦʩʪʦʨʦʚʽ ʜʘʥʽ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ 

ʾʭ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʩʝʨʝʜ ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʩʧʦʞʠʚʘʯʽʚ, ʮʝ ʩʫʪʪʻʚʦ ʟʥʠʟʠʪʴ ʚʘʨ-

ʪʽʩʪʴ ʜʝʨʞʘʚʥʠʭ ʦʧʝʨʘʮʽʡ ʪʘ ʙʫʜʝ ʟʥʘʯʥʠʤ ʧʦʰʪʦʚʭʦʤ ʫ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘ-

ʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʋʢʨʘʾʥʠ, ʚ ʷʢʦʤʫ ʧʨʦʩʪʦʨʦʚʽ ʜʘʥʽ ʜʦʩʪʫʧʥʽ ʢʦʞʥʦʤʫ  

[3, 6]. ʄʘʶʯʠ ʩʫʯʘʩʥʽ ʝʣʝʢʪʨʦʥʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʢʘʨʪʦʛʨʘʬʽʯʥʠʡ ʤʝʪʦʜ ʧʝʨʝʪʚʦ-

ʨʶʻʪʴʩʷ ʽʟ ʜʦʧʦʤʽʞʥʦʛʦ ʚ ʦʜʠʥ ʟ ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʽʚ ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥ-

ʥ,̫ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʻ ʚʘʛʦʤʠʤ ʝʣʝʤʝʥʪʦʤ ʧʨʠ 

ʧʨʠʡʥʷʪʪʽ ʢʦʥʢʨʝʪʥʠʭ ʨʽʰʝʥʴ. 

ʇʨʠ ʬʦʨʤʫʚʘʥʥʽ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ ʽ ʧʨʠʥʮʠʧʽʚ ʫʧʨʘʚʣʽʥʥʷ ʨʝʛʽʦʥʘʤʠ ʪʘ ʾʭ 

ʧʝʨʝʭʦʜʽ ʜʦ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʩʪʚʦʨʝʥʥʷ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ɯʥʪʝʨʥʝʪ-ʩʝʨʚʽʩʽʚ 

ʫ ʨʦʟʨʽʟʽ ʤʦʥʽʪʦʨʠʥʛʫ ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʝʢʦʣʦʛʽʯʥʠʭ ʜʦʩ-

ʣʽʜʞʝʥʴ, ʧʣʘʥʫʚʘʥʥʷ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʽ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ. 

ɯʥʪʝʛʨʘʮʽʷ ɻɯʉ ʨʝʘʣʽʟʘʮʽʡ ʫ ʤʝʨʝʞʫ ɯʥʪʝʨʥʝʪ ʜʦʟʚʦʣʠʪʴ ʩʪʚʦʨʶʚʘʪʠ ʻʜʠʥʫ ʩʠ-

ʩʪʝʤʫ ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ, ʬʽʟʠʯʥʦ ʨʦʟʪʘʰʦʚʘʥʠʭ ʚ ʨʽʟʥʠʭ ʩʭʦʚʠʱʘʭ ʜʘʥʠʭ. 

ʎʝ ʻʜʠʥʘ ʩʠʩʪʝʤʘ ʬʦʨʤʫʚʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʪʘ ʘʥʘʣʽʪʠʯʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʟʚʽ-

ʪʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʢʦʤʧ'ʶʪʝʨʥʽ ʢʘʨʪʦʛʨʘʬʽʯʥʽ ʤʦʜʝʣʽ ʨʽʟʥʦʛʦ ʟʤʽʩʪʫ ʽ ʧʨʠʟʥʘʯʝʥ-

ʥʷ, ʷʢʽ ʙʫʜʫʪʴ ʦʜʝʨʞʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ ʢʦʨʠʩʪʫʚʘʯʘ ʟʽ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʤ ʩʝʨʚʝʨʦʤ. ʊʘʢʠʤ ʯʠʥʦʤ, ʮʷ ʩʠʩʪʝʤʘ ʙʫʜʝ 

ʫʜʦʩʢʦʥʘʣʶʚʘʪʠ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʫ ʨʦʙʦʪʫ ʷʢ ʜʝʨʞʘʚʥʠʭ, ʪʘʢ ʽ ʧʨʠʚʘʪʥʠʭ ʫʩʪʘ-

ʥʦʚ, ʱʦ ʟʘʡʤʘʶʪʴʩʷ ʧʠʪʘʥʥʷʤʠ ʦʭʦʨʦʥʠ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ,  

ʽ ʚʧʣʠʥʝ ʥʘ ʷʢʽʩʪʴ ʧʦʩʣʫʛ, ʷʢʽ ʚʦʥʠ ʙʫʜʫʪʴ ʥʘʜʘʚʘʪʠ ʥʘʩʝʣʝʥʥʶ ʚ ʮʽʣʦʤʫ. ʌʫʥ-

ʜʘʤʝʥʪʘʣʴʥʠʡ ʜʦʨʦʙʦʢ ʮʠʬʨʦʚʠʭ ʢʘʨʪ ʫ ʚʠʛʣʷʜʽ ʪʝʤʘʪʠʯʥʠʭ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ 

ʤʦʜʝʣʝʡ ʜʦʟʚʦʣʠʪʴ ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʬʘʢʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ  

ʟ ʥʝʦʙʤʝʞʝʥʠʤ ʦʙʩʷʛʦʤ ʪʘ ʨʽʟʥʦʤʘʥʽʪʪʷʤ ʜʣʷ ʥʘʫʢʦʚʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʧʨʘʢʪʠʯ-

ʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʽʩʪʘʤʠ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ. 

ɿʘʧʦʨʫʢʦʶ ʝʬʝʢʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʦʭʦ-

ʨʦʥʠ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʻ ʩʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʩʘʤʝ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʚʢʣʶʯʘʶʪʴ ɻɯʉ. 

ɺʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʜʣʷ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʻ ʤʘʪʝʨʽʘʣʠ ʙʘʛʘʪʦʨʽʯʥʠʭ ʩʧʦʩʪʝ-

ʨʝʞʝʥʴ ʤʽʩʮʴ ʚʽʜʙʦʨʫ ʧʨʦʙ ʫ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ (ʪʨʘʚʝʥʴïʚʝʨʝʩʝʥʴ), ʛʽʜʨʦ-

ʙʽʦʣʦʛʽʯʥʽ ʪʘ ʛʽʜʨʦʭʽʤʽʯʥʽ ʜʘʥʽ ʪʦʱʦ, ʦʪʨʠʤʘʥʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤʠ ʜʝʨʞʘʚʥʠʤʠ 

ʣʘʙʦʨʘʪʦʨʽʷʤʠ ʪʘ ʽʥʰʠʤʠ ʫʧʦʚʥʦʚʘʞʝʥʠʤʠ ʫʩʪʘʥʦʚʘʤʠ, ʟʚʽʪʥʽ ʜʘʥʽ ʚʦʜʦ-

ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʽʥʰʽ ʜʘʥʽ ʱʦʜʦ ʩʪʘʥʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ. ɺʩʷ ʮʷ 

ʽʥʬʦʨʤʘʮʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʪʠʧʽʚ (ʨʦʟʰʠʨʝʥʴ) ʜʘʥʠʭ ʚʽʜ ʧʨʦ-

ʩʪʦʛʦ .txt ʬʘʡʣʫ ʜʦ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ ʚʠʩʦʢʦʾ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ. ʊʝʤʘʪʠʯ-

ʥʠʡ ʢʘʨʪʦʛʨʘʬʽʯʥʠʡ ʤʘʪʝʨʽʘʣ, ʱʦ ʦʪʨʠʤʘʥʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʦʙʨʦʙʢʠ ʮʽʻʾ ʽʥ-

ʬʦʨʤʘʮʽʾ, ʙʫʜʝ ʤʽʩʪʠʪʠ: ʣʦʢʘʣʽʟʘʮʽʶ ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʷʢʽʩʪʶ  
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ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ, ʘ ʪʘʢʦʞ ʪʝʭʥʦʛʝʥʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʚʧʣʠʚʘʻ ʥʘ ʩʪʘʥ ʪʘ ʷʢʽʩʪʴ ʚʦʜʦʪʦʢʽʚ. 

ɼʘʣʽ ʨʦʟʛʣʷʥʝʤʦ ʩʪʚʦʨʝʥʫ ʩʪʨʫʢʪʫʨʫ ʙʘʟʠ ʛʝʦʜʘʥʠʭ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ 

ʟ ʫʧʨʘʚʣʽʥʥʷ ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʥʘ ʧʨʠʢʣʘʜʽ ʙʘʩʝʡʥʫ ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ  

ɼʦʥʝʮʴ ʷʢ ʦʜʥʦʛʦ ʟ ʥʘʡʙʽʣʴʰ ʪʝʭʥʦʛʝʥʥʦ-ʥʘʚʘʥʪʘʞʝʥʠʭ ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʽʚ 

ʋʢʨʘʾʥʠ. ʈʝʟʫʣʴʪʘʪʠ ʜʝʰʠʬʨʫʚʘʥʥʷ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ ʙʫʣʦ ʜʦʜʘʥʦ ʫ ʙʘʟʫ 

ʛʝʦʜʘʥʠʭ ʷʢ ʬʘʢʪʦʨʠ ʚʧʣʠʚʫ ʥʘ ʧʨʠʩʚʦʶʚʘʥʥʷ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʢʣʘʩʫ ʷʢʦʩʪʽ 

ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʙʘʩʝʡʥʫ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ. ʅʘ ʦʩʥʦʚʽ ʽʥʪʝʛʨʦʚʘʥʠʭ ʚ ɻɯʉ 

ʛʝʦʜʘʥʠʭ ʟʜʽʡʩʥʝʥʦ ʢʦʤʧʣʝʢʩʥʠʡ ʧʨʦʩʪʦʨʦʚʠʡ ʘʥʘʣʽʟ ʩʪʘʥʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ 

ʦʙ'ʻʢʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʪʨʠʤʘʥʦ ʤʦʜʝʣʽ ʜʠʥʘʤʽʢʠ ʟʘʙʨʫʜʥʝʥʴ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ 

ʙʘʩʝʡʥʫ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʚ ʩʝʨʝʜʦʚʠʱʽ ɻɯʉ-ʩʠʩʪʝʤʠ ArcGIS. ɺ ʨʝʟʫʣʴʪʘ-

ʪʽ ʙʫʣʠ ʨʦʟʨʘʭʦʚʘʥʽ ʽ ʚʽʜʦʙʨʘʞʝʥʽ ʢʣʘʩʠ ʷʢʦʩʪʽ ʚʦʜʠ ʚ ʢʦʞʥʦʤʫ ʟ ʧʫʥʢʪʽʚ ʩʧʦ-

ʩʪʝʨʝʞʝʥʥʷ. 

ʇʦʪʨʽʙʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʥʠʭ ʦʙ'ʻ-

ʢʪʽʚ ʟʘ ʢʣʘʩʘʤʠ ʪʘ ʢʘʪʝʛʦʨʽʷʤʠ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʘʥʽ ʚʽʜʙʦʨʫ ʧʨʦʙ, 

ʦʪʨʠʤʘʥʽ ʪʽʣʴʢʠ ʚ ʧʫʥʢʪʘʭ ʩʧʦʩʪʝʨʝʞʝʥʴ. ɺ ʫʤʦʚʘʭ ʧʦʩʪʽʡʥʦʛʦ ʩʢʦʨʦʯʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʚʽʜʙʦʨʫ ʘʙʦ ʥʝʤʦʞʣʠʚʦʩʪ̔ 

ʚʽʜʙʦʨʫ ʧʨʦʙ ʥʘ ʪʝʨʠʪʦʨʽʾ, ʱʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ, ʩʢʣʘʜʥʦ ʦʮʽʥʠʪʠ ʽ ʧʨʠʡʥʷʪʠ ʨʽ-

ʰʝʥʥʷ, ʘ ʥʘʤ ʥʝʦʙʭʽʜʥʦ ʟʥʘʪʠ ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʚ ʙʫʜʴ-ʷʢʽʡ ʪʦʯʮʽ ʨʽʯʢʦʚʦʛʦ 

ʙʘʩʝʡʥʫ. ɼʣʷ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʝʡ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʟʘʙʨʫʜʥʝʥʴ ʪʘ ʦʮʽʥ-

ʢʠ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʚʠʢʦʨʠʩʪʘʥʽ ʛʝʦʩʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʧʨʦʚʝʜʝʥʦʛʦ ʛʝʦʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʦʪʨʠʤʘʥʘ ʽʥʪʝʨʧʦʣʷʮʽʡʥʘ ʧʦʚʝʨʭʥʷ 

ʟʥʘʯʝʥʴ ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʙʘʩʝʡʥʫ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ. 

ɿʥʘʯʝʥʥʷ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ, ʨʦʟʨʘʭʦʚʘʥʽ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ, 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʪʚʝʨʜʞʝʥʦʾ ʤʝʪʦʜʠʢʠ ʥʘ ʜʝʨʞʘʚʥʦʤʫ ʨʽʚʥʽ ʚ ʢʦʥʪʨʦʣʴʥʠʭ 

ʩʪʚʦʨʘʭ, ʽ ʟʥʘʯʝʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ ʚ ʮʠʭ ʞʝ ʧʫʥʢʪʘʭ, ʘʣʝ ʦʪʨʠʤʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʽʥʪʝʨʧʦʣʷʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʜʫʣʷ Geostatistical Analyst ʧʨʦʛʨʘʤʠ ArcGis, ʚʽʜ-

ʭʠʣʷʶʪʴʩʷ ʥʝ ʙʽʣʴʰʝ ʥʽʞ ʥʘ 5ï7%. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʧʽʜ-

ʪʚʝʨʜʠʪʠ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʧʦʙʫʜʦʚʘʥʦʾ ʽʥʪʝʨʧʦʣʴʦʚʘʥʦʾ ʧʦʚʝʨʭʥʽ ʷʢʽʩʥʠʭ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʙʘʩʝʡʥʫ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘʢʦʛʦ ʧʨʦʩʪʦʨʦʚʦʛʦ ʘʥʘʣʽʟʫ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʙʫʣʦ ʚʠ-

ʢʦʨʠʩʪʘʥʦ ʚ ʨʦʟʨʦʙʮʽ ʤʘʢʝʪʽʚ ʧʨʝʜʤʝʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʧʽʜʩʠʩʪʝʤ ʽʥʬʦʨʤʘʮʽʡ-

ʥʦʾ ʧʽʜʪʨʠʤʢʠ ʫʧʨʘʚʣʽʥʥʷ ʩʪʘʣʠʤ ʨʦʟʚʠʪʢʦʤ ʪʝʨʠʪʦʨʽʡ ʨʷʜʫ ʦʙʣʘʩʪʝʡ ʚ ʩʝʨʝ-

ʜʦʚʠʱʽ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ɻɯʉ ʦʙʣʘʩʥʠʭ ʜʝʨʞʘʚʥʠʭ ʘʜʤʽʥʽʩʪʨʘʮʽʡ, ʘ ʪʘʢʦʞ ʜʣʷ 

ʽʥʬʦʨʤʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ [8]. ʆʩʪʘʥʥʻ ʻ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʫ ʨʦʟʨʽʟʽ ʨʝʘʣʽʟʘ-

ʮʽʾ ʨʝʢʦʤʝʥʜʘʮʽʡ, ʟʘʜʝʢʣʘʨʦʚʘʥʠʭ ʚ ʆʨʭʫʩʴʢʽʡ ʢʦʥʚʝʥʮʽʾ çʇʨʦ ʜʦʩʪʫʧ ʜʦ  

ʽʥʬʦʨʤʘʮʽʾ, ʫʯʘʩʪʽ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʚ ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ ʽ ʜʦʩʪʫʧ ʜʦ ʧʨʘʚʦʩʫʜʜʷ  

ʟ ʧʠʪʘʥʴ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʜʦʚʢʽʣʣʷè, ʧʨʠʡʥʷʪʽʡ ʚ 1998 ʨʦʮʽ ʪʘ ʨʘʪʠʬʽʢʦʚʘʥʽʡ 

ʋʢʨʘʾʥʦʶ ʫ 1999 ʨʦʮʽ. ʆʜʥʠʤ ʟ ʧʦʣʦʞʝʥʴ ʜʘʥʦʾ ʢʦʥʚʝʥʮʽʾ ʙʫʣʦ çʘʢʪʠʚʥʝ ʽʥ-

ʬʦʨʤʫʚʘʥʥʷ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ɯʥʪʝʨʥʝʪʫ, ʧʫʙʣʽʢʘʮʽʡ ʟʚʽʪʽʚ ʧʨʦ 

ʩʪʘʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘè [5]. 

ʆʩʥʦʚʥʠʤ ʟʘʩʦʙʦʤ ʚʟʘʻʤʦʜʽʾ ʢʦʨʠʩʪʫʚʘʯʘ ʟ ɯʇɼ ʻ ʛʝʦʧʦʨʪʘʣʠ ï ʩʘʡʪʠ  

ʚ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ, ʱʦ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʨʦʙʦʪʠ ʟ ʧʨʦʩʪʦʨʦʚʠʤʠ ʜʘʥʠʤʠ. ʍʦʯʘ 

ʨʦʟʨʦʙʢʘ ʛʝʦʧʦʨʪʘʣʫ ʡ ʧʦʪʨʝʙʫʻ ʙʘʛʘʪʦ ʟʫʩʠʣʴ ʪʘ ʢʦʰʪʽʚ, ʽʩʥʫʻ ʨʷʜ ʜʦʩʪʫʧʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʟ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʨʽʻʤ, ʱʦ ʜʦʟʚʦ-

ʣʷʻ ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʜʘʥʽ ʪʘ ʟʜʽʡʩʥʶʚʘʪʠ on-line ʘʥʘʣʽʟ. ʎʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦ-

ʣʷʶʪʴ ʧʦʰʠʨʶʚʘʪʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʫ ʚʽʣʴʥʦʤʫ ʜʦʩʪʫʧʽ ʜʣʷ ʙʝʟʣʽʯʽ  

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʟ ʤʦʞʣʠʚʽʩʪʶ ʚʽʟʫʘʣʽʟʘʮʽʾ ʥʝ ʪʽʣʴʢʠ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ ʦʙ'ʻʢʪʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʜʠʥʘʤʽʯʥʦʛʦ ʨʝʜʘʛʫʚʘʥʥʷ, ʩʪʚʦʨʝʥʥʷ ʪʝʤʘʪʠʯʥʠʭ ʢʘʨʪ. 
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ʊʘʢʠʤ ʧʨʠʢʣʘʜʦʤ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʨʝʩʫʨʩ ArcGIS.com, ʚʝʙ-ʧʦʨʪʘʣ, ʢʝʨʽʚ-

ʥʠʮʪʚʦ ʷʢʠʤ ʟʜʽʡʩʥʶʻ ɯʥʩʪʠʪʫʪ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʩʪʝʤ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜ-

ʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʉʐɸ), ʷʢʠʡ ʻ ʨʦʟʨʦʙʥʠʢʦʤ ArcGIS [6]. 

ArcGIS.com ʥʘʜʘʻ ʟʘʩʦʙʠ, ʱʦ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʥʘʚʽʪʴ ʧʨʦʩʪʠʤʠ 

ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʙʝʟ ʧʨʦʬʝʩʽʡʥʠʭ ʥʘʚʠʯʦʢ ʨʦʙʦʪʠ ʟ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʩʠʩʪʝ-

ʤʘʤʠ. ɿʘʩʦʙʠ ArcGIS.com ʚʢʣʶʯʘʶʪʴ JavaScript-ʚôʶʚʝʨ ʜʣʷ ʧʝʨʝʛʣʷʜʫ  

ɻɯʉ-ʜʘʥʠʭ ʪʘ ArcGIS Explorer Online ʥʘ ʦʩʥʦʚʽ Silverlight, ʙʽʣʴʰ ʧʦʪʫʞʥʠʡ 

ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʦʙʦʪʠ ʟ ʢʘʨʪʘʤʠ ʯʝʨʝʟ ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ 

ArcGIS.com. ʆʙʠʜʚʘ ʮʽ ʽʥʩʪʨʫʤʝʥʪʠ ʦʜʝʨʞʫʶʪʴ ʜʦʩʪʫʧ ʜʦ ʜʘʥʠʭ ʯʝʨʝʟ ʩʝʨʚʽ-

ʩʠ, ʱʦ ʥʘʜʘʶʪʴʩʷ ArcGIS Server. ʆʢʨʽʤ ʪʦʛʦ, ArcGIS Explorer, ArcGIS Desktop 

ʪʘ ʽʥʰʽ ʢʣʽʻʥʪʠ ArcGIS ʪʘ ʧʨʦʛʨʘʤʠ ʽʥʰʠʭ ʚʠʨʦʙʥʠʢʽʚ ʤʦʞʫʪʴ ʤʘʪʠ ʜʦʩʪʫʧ ʜʦ 

ArcGIS Server ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʭʤʘʨʽ, ʘ ArcGIS Server ʪʘʢʦʞ ʤʘʻ ʜʦʩʪʫʧ ʜʦ 

ɻɯʉ-ʜʘʥʠʭ ʫ ʭʤʘʨʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʋʩʽ ʩʝʨʚʽʩʠ ʨʦʟʛʦʨʥʫʪʽ ʥʘ Amazon EC2. 

 

 
 

ʈʠʩ. 2 ï ʆʥ-ʣʘʡʥ ʨʝʘʣʽʟʘʮʽʷ ʩʪʘʥʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʙʘʩʝʡʥʫ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ 

 

ɿʘʚʘʥʪʘʞʫʶʯʠ ʥʘʷʚʥʽ ʙʘʟʠ ʛʝʦʜʘʥʠʭ, ʤʘʻʤʦ ʤʦʞʣʠʚʽʩʪʴ ʙʫʜʫʚʘʪʠ ʽʥʪʝʨ-

ʘʢʪʠʚʥʽ ʪʝʤʘʪʠʯʥʽ ʢʘʨʪʠ, ʩʬʦʨʤʦʚʘʥʽ ʥʘ Web-ʩʪʦʨʽʥʮʽ. ʂʦʣʠ ʢʦʨʠʩʪʫʚʘʯ ʨʦ-

ʙʠʪʴ ʚʠʙʽʨ ʧʝʚʥʦʛʦ ʪʦʯʢʦʚʦʛʦ ʦʙôʻʢʪʘ ʥʘ ʩʚʦʻʤʫ ʝʢʨʘʥʽ, ʟʘʧʠʪ ʥʘ ʦʙʨʦʙʢʫ ʢʘʨ-

ʪʦʛʨʘʬʽʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ, ʧʦʚ'ʷʟʘʥʠʡ ʟ ʜʘʪʦʶ ʚʽʜʙʦʨʫ ʧʨʦʙ, ʧʝʨʝʜʘʻʪʴʩʷ ʜʦ 

ʩʝʨʚʝʨʥʦʛʦ ʜʦʜʘʪʢʘ, ʱʦ ʧʦʚôʷʟʘʥʠʡ ʟ ʚʽʜʧʦʚʽʜʥʦʶ ʙʘʟʦʶ ʜʘʥʠʭ ʪʘ ʬʦʨʤʫʻ 

ʥʘʙʽʨ ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʩʦʙʽʚ ʢʦʤʧôʶʪʝʨʥʦʾ 

ʛʨʘʬʽʢʠ. ɺʽʜʧʦʚʽʜʜʶ ʢʦʨʠʩʪʫʚʘʯʫ ʩʣʫʛʫʻ ʟʚʦʨʦʪʥʠʡ ʚʽʜʛʫʢ ʫ ʚʠʛʣʷʜʽ ʷʢ ̔ʥ-

ʬʦʨʤʘʮʽʾ ʱʦʜʦ ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʯʠ ʙʽʦʭʽʤʽʯʥʦʛʦ ʧʦʢʘʟʥʠʢʽʚ, ʪʘʢ ʽ ʨʽʟʥʠʭ 

ʢʦʤʙʽʥʦʚʘʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʪʣʫʤʘʯʝʥʥʷʤ ʫ ʣʝʛʝʥʜʽ ʧʦ ʢʦʞʥʽʡ 

ʟ ʥʠʭ (ʨʠʩ. 2). 

ʈʦʟʨʦʙʣʝʥʽ ʢʘʨʪʦʛʨʘʬʽʯʥʽ ʤʦʜʝʣʽ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ 

ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʨʦʟʚʠʪʢʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʧʨʦʩʪʦʨʦ-

ʚʠʭ ʜʘʥʠʭ, ʱʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠʤʝ ʧʦʪʨʝʙʠ ʩʫʩʧʽʣʴʩʪʚʘ, ʧʽʜʪʨʠʤʫʶʯʠ ʩʦʮʽʘʣʴ-

ʥʠʡ ʽ ʝʢʦʥʦʤʽʯʥʠʡ ʨʦʟʚʠʪʦʢ, ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʦʙʦʨʦʥʫ. 

ʉʪʚʦʨʝʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ɯʇɼ ʟʫʤʦʚʣʝʥʦ ʦʙôʻʢʪʠʚʥʠʤʠ ʧʦʪʨʝʙʘʤʠ ʩʫʩʧʽʣʴ-

ʩʪʚʘ, ʦʢʨʝʤʦʛʦ ʛʨʦʤʘʜʷʥʠʥʘ, ʦʨʛʘʥʽʟʘʮʽʡ, ʦʨʛʘʥʽʚ ʜʝʨʞʘʚʥʦʾ ʚʣʘʜʠ ʪʘ ʦʨʛʘʥʽʚ 

ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʚ ʝʬʝʢʪʠʚʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʦʩʪʦʚʽʨʥʠʭ, ʦʧʝʨʘ-

ʪʠʚʥʠʭ ʪʘ ʘʢʪʫʘʣʴʥʠʭ ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ. 
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ɽʂʆʃʆɻʆ-ɻɯɻɯɭʅɯʏʅɸ ʆʎɯʅʂɸ ʅɸɺɸʅʊɸɾɽʅʅʗ ɺɸɾʂʀʄʀ 

ʄɽʊɸʃɸʄʀ ɼʆɺʂɯʃʃʗ ʄ. ʂʀɭɺɸ ɺ ʉʀʉʊɽʄɯ ʉʅɯɻ-ɺʆɼɸ-ˆʈʋʅʊ  

 
ɸʥʦʪʘʮʽʷ. ʋ ʨʦʙʦʪʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʟ ʚʠʚʯʝʥʥʷ ʚʤʽʩʪʫ 

17 ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʩʥʽʛʫ, ʧʨʠʨʦʜʥʽʡ ʚʦʜʽ, ˇʨʫʥʪʘʭ ʤ. ʂʠʻʚʘ. ʇʨʽʦʨʠʪʝʪ-

ʥʠʤʠ ʤʝʪʘʣʘʤʠ, ʟʘʙʨʫʜʥʶʶʯʠʤʠ ʩʥʽʛʦʚʠʡ ʧʦʢʨʠʚ, ʻ ʘʣʶʤʽʥʽʡ, ʤʘʨʛʘʥʝʮʴ, ʟʘ-

ʣʽʟʦ, ʮʠʥʢ. ɺʠʷʚʣʝʥʦ ʧʝʨʝʚʠʱʝʥʥʷ ʨʽʚʥʽʚ ɻɼʂ ʜʣʷ ʢʘʜʤʽʶ, ʟʘʣʽʟʘ, ʩʚʠʥʮʶ ʚ ʘʨ-

ʪʝʟʽʘʥʩʴʢʽʡ ʽ ʢʦʣʦʜʷʟʥʽʡ ʚʦʜʘʭ, ʘ ʚʤʽʩʪ ʘʣʶʤʽʥʽʶ, ʤʠʰ'ʷʢʫ, ʟʘʣʽʟʘ ʽ ʥʽʢʝʣʶ ʙʫʚ 

ʥʘʡʙʽʣʴʰʠʤ ʫ ʧʨʠʨʦʜʥʽʡ ʚʦʜʽ. ɺʩʪʘʥʦʚʣʝʥʦ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʤʘʨʛʘʥʮʶ ʽ ʥʽʢʝʣʶ 

ʚ ˇʨʫʥʪʘʭ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʝʢʦʣʦʛʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʟʘʙʨʫʜʥʝʥ-

ʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʩʠʩʪʝʤʽ ʩʥʽʛ-ʚʦʜʘ-ˇʨʫʥʪ ʧʦʪʝʥʮʽʡʥʦ ʪʦʢʩʠʯ-

ʥʠʤʠ ʤʝʪʘʣʘʤʠ ʻ ʘʢʪʫʘʣʴʥʠʤ ʜʣʷ ʚʝʣʠʢʠʭ ʤʽʩʪ ʋʢʨʘʾʥʠ. ʇʨʠ ʮʴʦʤʫ ʧʨʽʦʨʠ-

ʪʝʪʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʪʘʢʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʻ ʘʣʶʤʽʥʽʡ, ʤʘʨʛʘʥʝʮʴ, ʮʠʥʢ, ʟʘʣʽ-

ʟʦ, ʭʨʦʤ ʽ ʢʘʣʴʮʽʡ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʭʽʤʽʯʥʽ ʝʣʝʤʝʥʪʠ, ʪʘʣʠʡ ʩʥʽʛ, ʧʨʠʨʦʜʥʘ ʚʦʜʘ, ˇʨʫʥʪ, ʤʦʥʽʪʦ-

ʨʠʥʛ ʟʘʙʨʫʜʥʝʥʥʷ. 

 

ɸʥʪʨʦʧʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʘ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʩʴʦʛʦʜʥʽ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʤ ʭʽʤʽʯʥʠʤ ʟʘʙʨʫʜʥʝʥʥʷʤ ʜʦʚʢʽʣʣʷ (ʘʪ-

ʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʧʨʠʨʦʜʥʠʭ ʚʦʜ ʪʘ ˇʨʫʥʪʽʚ). ʆʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʤʝʛʘ-

ʧʦʣʽʩʽʚ ʽ ʤʽʩʴʢʠʭ ʘʛʣʦʤʝʨʘʮʽʡ, ʜʦ ʷʢʠʭ, ʚ ʧʦʚʥʽʡ ʤʽʨʽ, ʥʘʣʝʞʠʪʴ ʤ. ʂʠʾʚ [1ï5].  

ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʥʘʢʦʧʠʯʝʥʦ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʜʘʥʠʭ, ʷʢʽ ʧʽʜʪʚʝʨʜʞʫ-

ʶʪʴ ʟʘʣʝʞʥʽʩʪʴ ʝʣʝʤʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ ʚʽʜ ʾʭ ʚʤʽʩʪʫ ʫ ʥʘʚʢʦ-

ʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʋ ʮʠʢʣʽ ʧʨʘʮʴ [1ï2] ʧʦʢʘʟʘʥʦ ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʟʜʦʨʦʚôʷ 

ʣʶʜʠʥʠ ʟʨʦʩʪʘʶʯʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ ʚʘʞʢʠʤʠ ʤʝʪʘʣʘʤʠ. ɼʦ ʪʦʛʦ ʞ ʾʭ 

ʚʤʽʩʪ ʫ ˇʨʫʥʪʘʭ, ʚʦʜʽ ʪʘ ʧʦʚʽʪʨʽ ʩʧʽʚʚʽʜʥʦʩʠʪʴʩʷ ʟ ʾʭ ʚʤʽʩʪʦʤ ʫ ʙʽʦʣʦʛʽʯʥʠʭ ʩʝ-

ʨʝʜʦʚʠʱʘʭ ʣʶʜʠʥʠ ʪʘ ʪʚʘʨʠʥ, ʪʦʙʪʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʦʪʨʫʻʥʥʷ. 

ʆʮʽʥʢʘ ʟʘʙʨʫʜʥʝʥʥʷ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ, ʚʦʜʠ ʪʘ ˇʨʫʥʪʽʚ ʪʨʘʜʠʮʽʡʥʦ ʚʠʢʦ-

ʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʧʨʠʢʣʘʜʥʠʭ ʛʽʛʽʻʥʽʯʥʠʭ ʪʘ ʝʢʦʣʦʛʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽ-

ʜʞʝʥʥʷʭ [5ï9]. ʅʘ ʧʨʦʪʠʚʘʛʫ ʜʦ ˇʨʫʥʪʽʚ, ʷʢʽ ʘʢʫʤʫʣʶʶʪʴ ʫ ʩʦʙʽ ʦʜʚʽʯʥʦ ʧʝʚʥʽ 

ʢʽʣʴʢʦʩʪʽ ʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ, ʩʥʽʛʦʚʽ ʦʧʘʜʠ ʤʘʶʪʴ ʨʷʜ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʷʢʽ ʜʦʟʚʦ-

ʣʷʶʪʴ ʧʨʦʚʦʜʠʪʠ ʤʦʥʽʪʦʨʠʥʛ ʟʘʙʨʫʜʥʝʥʥʷ ʢʩʝʥʦʙʽʦʪʠʢʘʤʠ [9ï12] ʥʝ ʪʽʣʴʢʠ 

ʩʘʤʠʭ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ, ʘʣʝ ʡ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʪʘ ʧʦʜʘʣʴʰʫ ʦʮʽʥʢʫ 

ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ ʪʘ ˇʨʫʥʪʽʚ [13ï19]. ɿʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ [9ï12] ʢʦʥʮʝʥʪʨʘ-

ʮʽʷ ʤʝʪʘʣʽʚ ʫ ʩʥʽʛʦʚʦʤʫ ʧʦʢʨʠʚʽ ʚʠʷʚʣʷʻʪʴʩʷ ʥʘ 2ï3 ʧʦʨʷʜʢʠ ʚʠʱʝ, ʥʽʞ ʚ ʘʪ-

ʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ. 

ʆʜʥʘʢ ʢʦʤʧʣʝʢʩʥʘ ʦʮʽʥʢʘ ʟʘʙʨʫʜʥʝʥʥʷ ʚʘʞʢʠʤʠ ʤʝʪʘʣʘʤʠ ʚʝʣʠʢʠʭ ʧʨʦ-

ʤʠʩʣʦʚʠʭ ʤʽʩʪ ʪʘ ʝʢʦʣʦʛʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʧʦʦʜʠʥʦʢʽ. ʊʦʤʫ ʚʠʜʘʚʘʣʦʩʴ ʚʘʞ-

ʣʠʚʠʤ ʧʨʦʚʝʩʪʠ ʤʦʥʽʪʦʨʠʥʛ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʚʘʞʢʠʤʠ ʤʝʪʘʣʘʤʠ 

ʫ ʩʠʩʪʝʤʽ ʩʥʽʛ-ʚʦʜʘ-ˇʨʫʥʪʠ ʥʘ ʧʨʠʢʣʘʜʽ ʤ. ʂʠʻʚʘ ʪʘ ʜʘʪʠ ʛʽʛʽʻʥʽʯʥʫ ʦʮʽʥʢʫ ʟʘ-

ʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ ʤʽʩʪʘ. 
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ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ  

 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ  

ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ. ɺʠʢʦʨʠʩʪʘʥʽ 

ʛʽʛʽʻʥʽʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʦʮʽʥʢʠ ʟʘʙʨʫʜʥʝʥʥʷ ʚʘʞʢʠʤʠ ʤʝʪʘʣʘʤʠ ʪʘʢʠʭ ʩʝʨʝʜʦ-

ʚʠʱ, ʱʦ ʘʢʫʤʫʣʶʶʪʴ (ʩʥʽʛ, ˇʨʫʥʪʠ) ʪʘ ʤʽʛʨʫʶʪʴ (ʧʨʠʨʦʜʥʽ ʚʦʜʠ).  

ɼʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʨʦʚʦʜʠʣʠʩʴ ʫ 93 

ʧʨʦʙʘʭ ʪʘʣʦʛʦ ʩʥʽʛʫ ʤ. ʂʠʻʚʘ (ʜʘʥʽ ʤʦʥʽʪʦʨʠʥʛʫ 2009ï2013 ʨʨ.), ʫ 241 ʧʨʦʙʽ 

ʧʠʪʥʦʾ ʚʦʜʠ (ʟ ʧʦʚʝʨʭʥʝʚʠʭ ʽ ʧʽʜʟʝʤʥʠʭ ʚʦʜʦʜʞʝʨʝʣ ʟʘ ʧʝʨʽʦʜ 2009ï2014 ʨʨ.) 

ʪʘ ʫ 40 ʧʨʦʙʘʭ ˇʨʫʥʪʫ ʂʠʻʚʘ ʪʘ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ (2007ï2009 ʨʨ.). ɺʤʽʩʪ ʭʽʤʽ-

ʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʧʨʦʙʘʭ ʚʠʟʥʘʯʘʚʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʘʪʦʤʥʦ-ʝʤʽʩʽʡʥʦʾ 

ʩʧʝʢʪʨʦʤʝʪʨʽʾ ʟ ʽʥʜʫʢʪʠʚʥʦ ʟʚôʷʟʘʥʦʶ ʧʣʘʟʤʦʶ (ɸɽʉ-ɯɿʇ) [20ï22].  

ʄʘʪʝʤʘʪʠʯʥʫ ʦʙʨʦʙʢʫ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʢʦʥʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʝʪʦʜʽʚ ʚʘʨʽʘʮʽʡʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘ-

ʣʽʟʫ Microsoft Excel [23]. 

 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ  

 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʟʘʙʨʫʜʥʝʥʥʷ ʭʽʤʽʯʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʚʘʞʢʠ-

ʤʠ ʤʝʪʘʣʘʤʠ, ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʨʽʟʥʠʭ ʤʽʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ 

ʩʫʪʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪʽ, ʷʢʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʜʞʝʨʝʣ ʘʪʤʦʩʬʝʨʥʠʭ 

ʚʠʢʠʜʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʤ. ʂʠʻʚʘ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʚʤʽʩʪʫ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʪʘ-

ʣʦʤʫ ʩʥʽʛʦʚʽ ʨʘʡʦʥʽʚ ʤ. ʂʠʻʚʘ ʫ 2009 ʪʘ 2013 ʨʨ. (ʪʘʙʣʠʮʷ 1) ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ 

ʧʦʩʪʫʧʦʚʝ ʟʨʦʩʪʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʝʪʘʣʽʚ. ʉʝʨʝʜ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʭʽʤʽʯʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʥʘ ʧʝʨʰʦʤʫ ʤʽʩʪʽ ʙʫʣʠ ʢʘʣʴʮʽʡ, ʩʚʠʥʝʮʴ, ʮʠʥʢ, ʟʘʣʽʟʦ ʪʘ ʤʽʜʴ. 

ʆʩʪʘʥʥʽ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʽ ʧʨʽʦʨʠʪʝʪʥʠʤʠ ʟʘʙʨʫʜʥʶʚʘʯʘʤʠ, ʱʦ ʙʫʣʠ ʚʠʷʚʣʝʥʽ 

ʫ ʪʘʣʦʤʫ ʩʥʽʛʦʚʽ ʤ. ʂʠʻʚʘ.  

 

ʊʘʙʣʠʮʷ 1. ɺʤʽʩʪ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʩʥʽʛʦʚʦʤʫ ʧʦʢʨʠʚʽ (ʤʛ/ʣ) 

ɽʣʝʤʝʥʪ M Ñ m ʫ 2009 ʨ. M Ñ m ʫ 2013 ʨ. ɻɼʂ ʚʦʜʠ 

Al  0,047 Ñ0,013 0,14Ñ 0,024 0,08 

Ba 0,006Ñ0,0001 0,012Ñ0,005 20 

Cd 0,0014 Ñ0,0006 0,01 Ñ 0,001 0,005 

Cu 0,014Ñ 0,002 0,032 Ñ 0,0001 0,005 

Fe 0,096Ñ 0,039 0,01Ñ 0,0001 0,1 

Mn 0,006Ñ 0,0023 0,007Ñ 0,002 0,01 

V 0,006Ñ 0,0013 0,016Ñ 0,05 0,001 

Ni 0,004 Ñ0,001 0,01 Ñ 0,001 0,01 

Pb 0,014 Ñ0,0006 0,01Ñ 0,0002 0,1 

Se 0,07Ñ0,007 0,096Ñ 0,004 0,0016 

Sr 0,11 Ñ0,023 0,28 Ñ0,003 10 

Zn 0,095 Ñ0,054 0,012 Ñ 0,004 0,01 

ʇʨʠʤʽʪʢʘ: ʚʠʜʽʣʝʥʽ ʟʥʘʯʝʥʥʷ ʜʦʩʪʦʚʽʨʥʽ ʤʽʞ ʨʦʢʘʤʠ, ʨ Ò 0,05 ʪʘ ʚʠʱʽ ʟʘ ʥʦʨʤʘʪʠʚ 

 

ɿʛʽʜʥʦ ʟ ʝʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʠʤ ʫʷʚʣʝʥʥʷʤ, ʧʨʠ ʦʮʽʥʮʽ ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ 

ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʚʨʘʭʦʚʫʚʘʣʠ ʬʘʢʪʠʯʥʠʡ ʚʤʽʩʪ ʪʦʢʩʠʢʘʥʪʽʚ ʟʘ ʽʩʥʫʶʯʠʤʠ 

ʨʝʛʣʘʤʝʥʪʘʤʠ [3, 6, 10]. ʊʘʢ ʷʢ ɻɼʂ ʤʝʪʘʣʽʚ ʜʣʷ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʥʝ ʽʩʥʫʻ, 

ʦʮʽʥʢʫ ʧʨʦʚʦʜʠʣʠ ʟʘ ʟʘʪʚʝʨʜʞʝʥʠʤʠ ʥʦʨʤʘʪʠʚʘʤʠ ʚʤʽʩʪʫ ʤʝʪʘʣʽʚ ʫ ʚʦʜʽ  
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ʨʠʙʥʦ-ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ɼʘʥʠʡ ʧʽʜʭʽʜ ʚʠʧʨʘʚʜʘʥʠʡ ʪʠʤ ʬʘʢʪʦʤ, 

ʱʦ ʪʘʣʽ ʚʦʜʠ ʨ. ɼʥʽʧʨʦ ʪʘ ʨ. ɼʝʩʥʘ ʫ ʧʘʚʦʜʢʦʚʠʡ ʧʝʨʽʦʜ ʟʥʘʯʥʦ ʟʘʙʨʫʜʥʝʥʽ 

ʩʚʠʥʮʝʤ, ʤʘʨʛʘʥʮʝʤ ʪʘ ʟʘʣʽʟʦʤ [13, 16, 24]. ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ 2009 ʨ. 

ʥʘʡʙʽʣʴʰʠʡ ʚʢʣʘʜ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ɻɼʂ ʚʦʜʠ ʨʠʙʥʦ-ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘ-

ʯʝʥʥʷ ʚʥʝʩʣʠ ʮʠʥʢ, ʤʽʜʴ, ʩʝʣʝʥ, ʤʘʨʛʘʥʝʮʴ. ʇʨʠ ʮʴʦʤʫ ʥʘ ʨʽʚʥʽ ɻɼʂ ʚʠʷʚʠʚʩʷ 

ʚʤʽʩʪ ʤʘʨʛʘʥʮʶ ʪʘ ʟʘʣʽʟʘ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʠʷʚʣʝʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʣʷ Mn, 

Fe, Cu, Cd ʩʧʽʚʧʘʜʘʣʠ ʟ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ [14, 19, 25].  

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʣʝʥʦ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʨʦ-

ʟʧʦʜʽʣʫ ʟʘʙʨʫʜʥʝʥʥʷ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʤʽʩʪʘ. ʊʘʢ, ʥʘʡʙʽʣʴʰ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʟʘʙʨʫʜʥʝʥʥʷ ʭʽʤʽʯʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʙʫʚ ʫ 2009 ʨ. ʅʝʙʝʟʧʝʯʥʦ ʚʠʩʦʢʽ ʨʽʚʥʽ 

ʚʤʽʩʪʫ ɺʄ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʫ ʧʽʚʥʽʯʥʽʡ ʯʘʩʪʠʥʽ ʤʽʩʪʘ, ʧʦʤʽʨʥʽ ï ʫ ʮʝʥʪʨʘʣʴʥʽʡ, 

ʜʦʧʫʩʪʠʤʽ ï ʫ ʧʽʚʜʝʥʥʽʡ. ʇʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ ʪʦʢʩʠʯʥʠʭ ʤʝʪʘʣʽʚ ʫ ʧʨʦʙʘʭ ʪʘʣʦ-

ʛʦ ʩʥʽʛʫ ʤʦʞʥʘ ʧʦʚôʷʟʘʪʠ ʟ ʽʥʪʝʥʩʠʚʥʠʤ ʨʫʭʦʤ ʥʘ ʘʚʪʦʤʘʛʽʩʪʨʘʣʷʭ ʪʘ ʧʨʦʤʠʩ-

ʣʦʚʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʧʽʚʥʽʯʥʦʾ ʜʽʣʷʥʢʠ ʤʽʩʪʘ.  

ʋ ʧʨʠʨʦʜʽ ʚʦʜʘ ʥʝ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʭʽʤʽʯʥʦ ʯʠʩʪʦʾ ʩʧʦʣʫʢʠ. ʄʘʶ-

ʯʠ ʚʣʘʩʪʠʚʦʩʪʽ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʨʦʟʯʠʥʥʠʢʘ, ʚʦʥʘ ʧʦʩʪʽʡʥʦ ʥʝʩʝ ʚʝʣʠʢʫ ʢʽʣʴ-

ʢʽʩʪʴ ʨʽʟʥʠʭ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ʩʧʦʣʫʢ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʷʢʠʭ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʫʤʦʚʘʤʠ ʬʦʨʤʫʚʘʥʥʷ ʚʦʜʠ ʪʘ ʩʢʣʘʜʦʤ ʚʦʜʦʥʦʩʥʠʭ ʧʦʨʽʜ. ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ 

ʧʦ ʦʮʽʥʮʽ ʝʢʩʧʝʨʪʽʚ ʆʆʅ ʜʦ 80% ʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʫ ʟʦʚʥʽʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝ ʧʦʪʨʘʧʣʷʶʪʴ ʜʦ ʨʽʟʥʠʭ ʚʦʜʦʜʞʝʨʝʣ. ʊʦʤʫ ʚʘʞʣʠʚʠʤ ʟ ʧʦʛʣʷʜʫ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʙʫʣʦ ʦʮʽʥʠʪʠ ʤʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ ʧʨʠʨʦʜʥʠʭ ʚʦʜ. 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʪʘʙʣʠʮʷʭ 2ï3. 

 

ʊʘʙʣʠʮʷ 2. ɺʤʽʩʪ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʢʦʣʦʜʷʟʥʽʡ ʪʘ ʘʨʪʝʟʽʘʥʩʴʢʽʡ ʚʦʜʘʭ  

ʨʽʟʥʠʭ ʚʦʜʦʜʞʝʨʝʣ ʤ. ʂʠʻʚʘ, ʚʠʟʥʘʯʝʥʠʭ ʤʝʪʦʜʦʤ AEʉ-Iɿʇ (ʤʛ/ʣ) 

ɽʣʝʤʝʥʪ ʂʦʣʦʜʷʟʥʘ ʚʦʜʘ 

(M Ñ m) 

ɸʨʪʝʟʽʘʥʩʴʢʘ 

ʚʦʜʘ (M Ñ m) 

ɻɼʂ 

(ʜʣʷ ʧʠʪʥʦʾ ʚʦʜʠ) 

WHO ɽʉ 
ɼCʘʥʇʠʅ 
2.2.4-171-10 

ɼʉʊʋ 
27384-2002 

Al  0,13Ñ 0,027 2,91Ñ0,75 0,2 0,2 0,1 0,5 

As 0,38 Ñ0,086 0,42 Ñ0,11 0,01 0,05 0,01 0,05 

Ba 0,26Ñ 0,058 0,078Ñ0,019 0,7 2,0 0,1 0,1 

Ca 148,38 Ñ30,10 121,51Ñ31,08  100 130 ï 

Cd 0,020 Ñ0,046 0,01Ñ0,003 0,003 0,005 0,001 0,001 

Cr 0,034 Ñ0,008 0,42 Ñ0,11 0,05 0,1 0,05 0,05 

Cu 0,036 Ñ0,008 0,066Ñ0,017 1,0 2,0 1,0 1,0 

Fe 0,19Ñ 0,042 2,01 Ñ0,52 0,3 0,2 0,2 0,3 

Mg 45,79Ñ 9,42 20,45Ñ3,87  50 80 ï 

Mn 0,11 Ñ0,024 0,04Ñ0,009 0,1 0,05 0,05 0,1 

Mo 0,05Ñ 0,011 0,048Ñ0,012 0,07  0,07 0,25 

Ni 0,16Ñ 0,036 0,065Ñ0,017 0,02 0,02 0,02 0,1 

Pb 0,19Ñ 0,043 0,11Ñ0,026 0,01 0,01 0,01 0,03 

Se 0,026Ñ 0,005 0,023Ñ0,003 0,01 0,01 0,01 0,01 

Sr 2,85Ñ 0,65 4,60Ñ 0,67   7,0 7,0 

V 0,006 Ñ0,001 0,003Ñ 0,001   0,1 ï 

Zn 0,31 Ñ0,07 0,64 Ñ0,16 3,0 5,0 1,0 5,0 

ʇʨʠʤʽʪʢʘ: ʫ ʮʽʡ ʪʘ ʥʘʩʪʫʧʥʽʡ ʪʘʙʣʠʮʷʭ ʚʠʜʽʣʝʥʽ ʟʥʘʯʝʥʥʷ ʚʠʱʽ ʟʘ ʥʦʨʤʘʪʠʚ 
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ɺʠʷʚʣʝʥʦ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʢʦʣʦʜʷʟʥʽʡ ʚʦʜʽ  

(ʜʠʚ. ʪʘʙʣ. 2). ʊʘʢ, ʚʠʱʠʤ ʟʘ ʥʦʨʤʘʪʠʚ ɻɼʂ ʜʣʷ ʋʢʨʘʾʥʠ ʙʫʚ ʚʤʽʩʪ As  

(ʫ 7,6 ʨʘʟʘ), ɺʘ (ʫ 2,6 ʨʘʟʘ), Cd (ʫ 20 ʨʘʟʽʚ), , Pb (ʫ 6,3 ʨʘʟʘ), Ni (ʫ 1,6 ʨʘʟʘ),  

Se (ʫ 2,6 ʨʘʟʘ). ɺʤʽʩʪ ʉʘ ʫ ʢʦʣʦʜʷʟʥʽʡ ʚʦʜʽ ʙʫʚ ʫ 1,48 ʨʘʟʘ ʚʠʱʠʤ ʟʘ ʥʦʨʤʘʪʠʚ 

ɽʈɸ. ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʥʠʟʴʢʠʡ ʚʤʽʩʪ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʢʦʣʦʜʷʟʥʽʡ ʚʦʜʽ: 

Cr (ʫ 1,47 ʨʘʟʘ), Cu (ʫ 27,8 ʨʘʟʘ), Fe (ʫ 1,58 ʨʘʟʘ), Mo (ʫ 5 ʨʘʟʽʚ), Zn (ʫ 16 ʨʘ-

ʟʽʚ) ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʜʽʶʯʦʛʦ ʚ ʋʢʨʘʾʥʽ ʥʦʨʤʘʪʠʚʫ ɻɼʂ.  

 

ʊʘʙʣʠʮʷ 3. ɺʤʽʩʪ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʧʦʚʝʨʭʥʝʚʠʭ (ʨʽʯʢʠ, ʦʟʝʨʘ) ʚʦʜʘʭ  

ʨʽʟʥʠʭ ʜʞʝʨʝʣ ʤ. ʂʠʻʚʘ ʪʘ ʦʙʣʘʩʪʽ, ʚʠʟʥʘʯʝʥʠʡ ʤʝʪʦʜʦʤ AEʉ-Iɿʇ (ʤʛ/ʣ) 

ɽʣʝʤʝʥʪ ʂʦʣʦʜʷʟʥʘ ʚʦʜʘ 

(M Ñ m) 

ʇʦʚʝʨʭʥʝʚʽ ʚʦʜʠ 

(M Ñ m)  

ɻɼʂ ʚʦʜʠ  

ʨʠʙʥʦ-ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ  

ʢʦʨʠʩʪʫʚʘʥʥʷ 

Al  0,13Ñ 0,027 5,48Ñ0,97 0,08 

As 0,38 Ñ0,086 0,044Ñ0,011 0,05 

Ba 0,26Ñ 0,058 0,074Ñ0,016 20 

Ca 148,38 Ñ30,10 121,53Ñ25,58 180 

Cd 0,020 Ñ0,046 0,001Ñ0,0001 0,005 

Cr 0,034 Ñ0,008 0,009Ñ0,002 0,001(0,005) 

Cu 0,036 Ñ0,008 0,012Ñ0,003 0,005 

Fe 0,19Ñ 0,042 0,15Ñ0,041 0,1 

Mg 45,79Ñ 9,42 18,01Ñ3,97 40 

Mn 0,11 Ñ0,024 0,06Ñ0,017 0,01 

Mo 0,05Ñ 0,011 0,004Ñ0,001 0,0012 

Ni 0,16Ñ 0,036 0,047Ñ0,013 0,01 

Pb 0,19Ñ 0,043 0,014Ñ0,001 0,1 

Se 0,026Ñ 0,005 0,026Ñ0,004 0,0016 

Sr 2,85Ñ 0,65 4,78Ñ0,93 10,0 

V 0,006 Ñ0,001 0,002Ñ0,0001 0,001 

Zn 0,31 Ñ0,07 0,012Ñ0,003 0,01 

 

ʈʝʟʫʣʴʪʘʪʠ ɸɽʉ-ɯɿʇ ʘʥʘʣʽʟʫ ʚʤʽʩʪʫ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʚʦʜʘʭ ʨʽʟʥʠʭ 

ʚʦʜʦʜʞʝʨʝʣ ʤ. ʂʠʻʚʘ ʧʦʢʘʟʘʣʠ, ʱʦ ʚ ʘʨʪʝʟʽʘʥʩʴʢʽʡ ʚʦʜʽ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʟʥʘʯʥʦ 

ʚʠʱʠʡ ʚʤʽʩʪ ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢ Al (ʫ 5,8 ʨʘʟʘ), As (ʫ 8,4 ʨʘʟʘ), Cd (ʫ 10 ʨʘ-

ʟʽʚ), Cr (ʫ 8,4 ʨʘʟʘ), Fe (ʫ 6,7 ʨʘʟʘ), Pb (ʚ 3,7 ʨʘʟʘ) ʧʦʨʽʚʥʷʥʦ ʟ ʜʽʶʯʠʤ ʚ ʋʢʨʘʾ-

ʥʽ ɻɼʂ (ʜʠʚ. ʪʘʙʣ. 2). ʇʨʠ ʮʴʦʤʫ ʚʤʽʩʪ Ni ʪʘ Se ʚ ʘʨʪʝʟʽʘʥʩʴʢʽʡ ʚʦʜʽ ʙʫʚ ʚʠ-

ʱʠʤ ʟʘ ɻɼʂ ɺʆʆɿ ʪʘ ɽʈɸ ʚʽʜʧʦʚʽʜʥʦ ʫ 3,2 ʪʘ 2,3 ʨʘʟʘ.  

ʉʧʦʩʪʝʨʽʛʘʚʩʷ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʘʭ 

(ʜʠʚ. ʪʘʙʣ. 3). ʊʘʢ, ʚʠʱʠʤ ʟʘ ʥʦʨʤʘʪʠʚ ɻɼʂ ʜʣʷ ʋʢʨʘʾʥʠ ʙʫʚ ʚʤʽʩʪ Al  

(ʫ 68,5 ʨʘʟʽʚ), Cr (ʫ 1,8 ʨʘʟʘ), Cu (ʫ 2,4 ʨʘʟʘ), Fe (ʫ 1,5 ʨʘʟʘ), Mn (ʫ 6,0 ʨʘʟʽʚ), 

Mo (ʫ 3,33 ʨʘʟʘ), Ni (ʫ 4,7 ʨʘʟʘ), Se (ʫ 16,25 ʨʘʟʘ), V (ʫ 2,0 ʨʘʟʠ). ɺ ʪʦʡ ʞʝ ʯʘʩ 

ʚʩʪʘʥʦʚʣʝʥʦ ʥʠʟʴʢʠʡ ʚʤʽʩʪ ʫ ʧʨʠʨʦʜʥʽʡ ʚʦʜʽ Ba (ʫ 270,3 ʨʘʟʘ), Ca (ʫ 1,48 ʨʘ-

ʟʘ), Mg (ʫ 2,22 ʨʘʟʘ), Sr (ʫ 2,09 ʨʘʟʘ) ʧʦʨʽʚʥʷʥʦ ʟ ʥʦʨʤʘʪʠʚʦʤ ɻɼʂ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʪʝʨʠʪʦʨʽʾ ʤ. ʂʠʻʚʘ ʪʘ ʦʙʣʘʩʪʽ ʚʤʽʩʪ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ 

ʧʽʜʟʝʤʥʠʭ ʪʘ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʘʭ ʚʘʨʽʶʚʘʚ ʫ ʰʠʨʦʢʠʭ ʤʝʞʘʭ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ 

ʛʝʦʭʽʤʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʪʝʨʠʪʦʨʽʾ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʦʜʦʜʞʝʨʝʣ, ʾʭ ʫʯʘʩʪʶ 

ʫ ʛʝʦʬʽʟʠʯʥʠʭ ʪʘ ʙʽʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʘʭ, ʘʥʪʨʦʧʦʛʝʥʥʠʤ ʚʧʣʠʚʦʤ ʥʘ ʜʦʚʢʽʣʣʷ.  

ɸʥʘʣʽʟ ʚʘʣʦʚʠʭ ʬʦʨʤ ʤʝʪʘʣʽʚ ʫ ˇʨʫʥʪʘʭ ʧʨʦʚʦʜʠʚʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʬʫʥʢ-

ʮʽʦʥʘʣʴʥʠʭ ʟʦʥ ʤʽʩʪʘ. ʉʝʨʝʜ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ˇʨʫʥʪʘʭ 

(ʪʘʙʣʠʮʷ 4) ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʚʝʨʪʘʶʪʴ ʚʤʽʩʪ ʤʘʨʛʘʥʮʶ ʪʘ ʮʠʥʢʫ, ʷʢʽ ʚʠʱʽ ʟʘ 
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ɻɼʂ ʪʘ ʬʦʥʦʚʠʡ ʚʤʽʩʪ ʮʠʭ ʝʣʝʤʝʥʪʽʚ. ʇʝʨʝʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʮʠʭ ʤʝʪʘʣʽʚ ʚ ʧʦ-

ʨʽʚʥʷʥʥʽ ʟ ʥʦʨʤʘʪʠʚʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʥʦʩʠʣʦ ʩʫʪʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʧʦ ʬʫʥʢʮʽʦ-

ʥʘʣʴʥʠʭ ʟʦʥʘʭ. ʊʘʢ, ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʘʚʪʦʤʘʛʽʩʪʨʘʣʝʡ ʪʘ 

ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʟʦʥ ʧʽʜʧʨʠʻʤʩʪʚ (ʷʢ, ʥʘʧʨʠʢʣʘʜ, ʊɽʎ). ʊʘʢʦʞ ʩʣʽʜ ʟʘ-

ʟʥʘʯʠʪʠ, ʱʦ ʟʘ ʫʤʦʚ ʚʥʝʩʝʥʥʷ ʚʠʩʦʢʦʾ ʢʽʣʴʢʦʩʪʽ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʟʥʘʯʥʘ 

ʯʘʩʪʠʥʘ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʥʝ ʤʦʞʝ ʟʘʩʚʦʶʚʘʪʠʩʴ ʨʦʩʣʠʥʘʤʠ, ʘ ʦʪʞʝ, ʚʪʨʘʯʘʻʪʴ-

ʩʷ ʽ ʧʦʩʪʫʧʦʚʦ ʚʠʤʠʚʘʻʪʴʩʷ ʟ ˇʨʫʥʪʫ, ʟʘʙʨʫʜʥʶʶʯʠ ʥʘʚʢʦʣʠʰʥʻ ʧʨʠʨʦʜʥʝ ʩʝ-

ʨʝʜʦʚʠʱʝ [16ï18, 25, 26]. 

ɺʽʜʦʤʦ, ʱʦ ʤʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ ˇʨʫʥʪʽʚ ʪʘ ʚʦʜʠ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʢʦʨʝʣʷʮʽʡ-

ʥʽʡ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʠʩʣʦʪʥʦ-ʣʫʞʥʦʛʦ ʩʪʘʥʫ. ʇʨʠ ʟʤʽʥʽ ʢʠʩʣʦʪʥʦ-ʣʫʞʥʠʭ ʚʣʘʩ-

ʪʠʚʦʩʪʝʡ ˇʨʫʥʪʫ ʚʘʞʢʽ ʤʝʪʘʣʠ ʚʝʜʫʪʴ ʩʝʙʝ ʧʦ-ʨʽʟʥʦʤʫ: ʧʨʠ ʟʘʣʫʞʝʥʥʽ ʚ ʙʘʛʘ-

ʪʴʦʭ ʽʟ ʥʠʭ ʨʫʭʣʠʚʽʩʪʴ ʟʤʝʥʰʫʻʪʴʩʷ, ʚ ʜʝʷʢʠʭ ï ʟʙʽʣʴʰʫʻʪʴʩʷ. ʇʨʠ ʟʨʦʩʪʘʥʥʽ 

ʚʝʣʠʯʠʥʠ pH ʙʫʬʝʨʥʽʩʪʴ ˇʨʫʥʪʽʚ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ Zn, Cd, Pb, Cu, Co ʪʘ ʽʥ-

ʰʠʭ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʘ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ Mo ʽ As ï ʟʤʝʥʰʫʻʪʴʩʷ. 

 

ʊʘʙʣʠʮʷ 4. ɺʤʽʩʪ ʚʘʣʦʚʠʭ ʬʦʨʤ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ˇʨʫʥʪʘʭ ʤ. ʂʠʻʚʘ (ʤʢʛ/ʛ) 

ʍʽʤʽʯʥʠʡ 

ʝʣʝʤʝʥʪ 

ɼʽʘʧʘʟʦʥ  

ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ  

(M Ñ m) 

ʅʦʨʤʘʪʠʚ  

ʌʦʥʦʚʠʡ ʚʤʽʩʪ 

 

ɻɼʂ ʆɼʂ 

Al  1827,0-2520,0 2190,83Ñ 148,71 712-10 450   

Ba 1016,61-1457,61 1301,11Ñ 94,64 3000   

Cd 0,34-0,62 0,49 Ñ0,061 0,25-0,6  0,5-2,0 

Cr 2,65-3,76 3,29Ñ 0,24 31-400 6,0  

Cu 7,38-10,36 8,90 Ñ0,64 2-100 3,0 33-132 

Fe 1559,91-1790,91 1653,91 Ñ49,57 7000-42000   

Mn 95,22-130,48 116,94 Ñ7,56 300-800 60-500 1500 

Mo 0-0,004 0,001 Ñ0,0009 1,5-2,0   

Ni 2,12-3,04 2,53Ñ 0,20 16-58 4,0 20-80 

Sr 0,28-1,84 1,24Ñ 0,33 79-384   

Pb 9,62-11,54 11,08Ñ0,46 13-130 6,0 32-130 

Zn 311,38-411,59 354,38Ñ 21,50 37-80 23,0 55-220 

 

ɽʢʩʧʝʨʪʠ ɺʆʆɿ ʚʚʘʞʘʶʪʴ [16] , ʱʦ ˇʨʫʥʪʠ ʷʚʣʷʶʪʴʩʷ ʛʦʣʦʚʥʠʤ ʜʝʧʦʥʫ-

ʶʯʠʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʢʫʜʠ ʤʝʪʘʣʠ ʤʦʞʫʪʴ ʥʘʜʭʦʜʠʪʠ ʧʽʜ ʯʘʩ ʧʨʷʤʦʛʦ ʚʥʝʩʝʥʥʷ  

ʟ ʘʪʤʦʩʬʝʨʥʠʤʠ ʦʧʘʜʘʤʠ, ʣʠʩʪʷʤ ʨʦʩʣʠʥ ʪʘ ʚʦʜʦʶ. ʉʪʘʥ ˇʨʫʥʪʽʚ ʩʣʽʜ ʨʦʟʛʣʷ-

ʜʘʪʠ ʷʢ ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʙʘʛʘʪʦʨʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟʘʙʨʫʜʥʝʥʥʷ ʚʩʴʦʛʦ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʂʨʽʤ ʪʦʛʦ, ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ ʻ ʜʞʝʨʝʣʦʤ ʚʪʦʨʠʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʧʨʠ-

ʟʝʤʥʦʛʦ ʰʘʨʫ ʧʦʚʽʪʨʷ, ʧʦʚʝʨʭʥʝʚʠʭ ʪʘ ˇʨʫʥʪʦʚʠʭ ʚʦʜ. ʊʘʢʠʤ ʯʠʥʦʤ, ˇʨʫʥʪʠ 

ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʧʦʪʨʽʡʥʠʡ ʽʥʪʝʨʝʩ: ʷʢ ʧʦʯʘʪʢʦʚʠʡ ʭʘʨʯʦʚʠʡ ʣʘʥʮʶʛ, ʜʞʝʨʝʣʦ 

ʚʪʦʨʠʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ, ʪʘʢ ʽ ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʝʢʦʣʦʛʽʯʥʦ-

ʛʦ ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ [28]. ʆʜʥʘʢ, ʚʨʘʭʦʚʫʶʯʠ ʨʽʟʥʠʡ ʪʠʧ ˇʨʫʥʪʽʚ ʂʠʾʚʱʠʥʠ ʪʘ 

ʚʝʣʠʢʽ ʤʝʞʽ ʬʦʥʦʚʦʛʦ ʚʤʽʩʪʫ ʪʘ ɻɼʂ/ʆɼʂ ʜʣʷ ʨʷʜʫ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʚ ʜʘ-

ʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʽʜʤʽʯʝʥʦ ʪʽʣʴʢʠ ʩʫʪʪʻʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʤʘʨʛʘʥ-

ʮʶ ʪʘ ʮʠʥʢʫ. 

ɿʘʛʘʣʦʤ ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʜʝʤʦʥʩʪʨʫʶʪʴ, ʱʦ ʝʢʦʣʦʛʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʟʘʙʨʫ-

ʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ ʚ ʩʠʩʪʝʤʽ ʩʥʽʛ-ʚʦʜʘ-ˇʨʫʥʪʠ ʧʦʪʝʥʮʽʡʥʦ ʪʦʢʩʠʯʥʠʤʠ ʤʝʪʘʣʘʤʠ 

ʻ ʘʢʪʫʘʣʴʥʠʤ ʜʣʷ ʚʝʣʠʢʠʭ ʤʽʩʪ ʋʢʨʘʾʥʠ. ʇʨʠ ʮʴʦʤʫ ʧʨʽʦʨʠʪʝʪʥʠʤʠ ʝʣʝʤʝʥʪʘ-

ʤʠ ʪʘʢʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʻ ʘʣʶʤʽʥʽʡ, ʤʘʨʛʘʥʝʮʴ, ʮʠʥʢ, ʟʘʣʽʟʦ, ʭʨʦʤ ʪʘ ʢʘʣʴʮʽʡ. 
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ɺʠʩʥʦʚʢʠ  

 

1. ʋ ʩʪʨʫʢʪʫʨʽ ʬʘʢʪʦʨʽʚ ʭʽʤʽʯʥʦʾ ʧʨʠʨʦʜʠ ʧʝʨʰʦʯʝʨʛʦʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ 
ʟʨʦʩʪʘʶʯʝ ʟ ʨʦʢʘʤʠ ʟʘʙʨʫʜʥʝʥʥʷ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ. ʇʨʽʦʨʠʪʝʪʥʠʤʠ ʤʝʪʘʣʘ-

ʤʠ, ʟʘʙʨʫʜʥʶʶʯʠʤʠ ʩʥʽʛʦʚʠʡ ʧʦʢʨʠʚ ʤ. ʂʠʻʚʘ, ʻ ʘʣʶʤʽʥʽʡ, ʤʘʨʛʘʥʝʮʴ, ʮʠʥʢ, 
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ʊ.ɯ. ʂʈʀɺʆʄɸɿ, ɸ.ʈ. ʇɽʈɽɹʀʅʆʉ 

 

ʇɽʈɺʀʅʅɸ ʆʎɯʅʂɸ ʄɯʂʆʇʆʐʂʆɼɾɽʅʔ ɼɽʈɽɺôʗʅʀʍ ʉʇʆʈʋɼ 

ʋ ʅʄʅɸʇʋ çʇʀʈʆɻɯɺè 

 
ɸʥʦʪʘʮʽʷ. ɿʘʭʠʩʪ ʜʝʨʝʚ'ʷʥʠʭ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʩʧʦʨʫʜ ʻ ʦʜʥʠʤ ʽʟ ʥʘʧʨʷʤʢʽʚ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. ʇʨʦʙʣʝʤʘ ʟʙʝʨʝʞʝʥʥʷ ʤʫʟʝʡʥʦ-ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʧʘʤôʷʪʦʢ 

ʪʘ ʝʢʦʙʝʟʧʝʢʠ ʾʭ ʨʝʢʨʝʘʮʽʡʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʘʩʣʫʛʦʚʫʻ ʥʘ ʧʠʣʴʥʫ ʫʚʘʛʫ ʪʘ ʥʘ-

ʢʣʘʜʘʻ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʥʘ ʚʩʽʭ, ʭʪʦ ʧʨʠʯʝʪʥʠʡ ʜʦ ʾʾ ʚʠʨʽʰʝʥʥʷ. ɿʘ ʨʝʟʫʣʴ-

ʪʘʪʘʤʠ ʧʦʧʝʨʝʜʥʴʦʾ ʦʮʽʥʢʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫʤʦʚʠ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʨʝʢʨʝʘ-

ʮʽʡʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʜʝʨʝʚôʷʥʠʭ ʧʘʤôʷʪʦʢ ʚ ʯʦʪʠʨʴʦʭ ʦʙʩʪʝ-

ʞʝʥʠʭ ʝʢʩʧʦʟʠʮʽʷʭ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʤʫʟʝʶ ʥʘʨʦʜʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʪʘ ʧʦʙʫʪʫ 

ʋʢʨʘʾʥʠ çʇʠʨʦʛʽʚè ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʩʪʘʥʜʘʨʪʽʚ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʝʨʝʚôʷʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ʇʨʦʪʝ ʥʘ-

ʚʽʪʴ ʧʝʨʚʠʥʥʝ ʦʙʩʪʝʞʝʥʥʷ ʚʠʷʚʠʣʦ ʥʘʷʚʥʽʩʪʴ ʟʥʘʯʥʠʭ ʧʦʰʢʦʜʞʝʥʴ ʛʨʠʙʘʤʠ 

ʜʝʷʢʠʭ ʙʫʜʽʚʝʣʴ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʥʘʛʘʣʴʥʠʭ ʦʧʝʨʘʪʠʚʥʠʭ ʟʘʭʦʜʽʚ ʟ ʫʩʫʥʝʥʥ ̫

ʨʫʡʥʽʚʥʦʛʦ ʚʧʣʠʚʫ ʤʽʢʦʜʝʩʪʨʫʢʪʦʨʽʚ, ʘ ʪʘʢʦʞ ʽʥʰʠʭ ʥʝʛʘʪʠʚʥʠʭ ʙʽʦʪʠʯʥʠʭ 

ʪʘ ʘʙʽʦʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ. ʅʘ ʦʩʥʦʚʽ ʧʝʨʚʠʥʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʜʝʨʝʚôʷʥʠʭ ʩʧʦ-

ʨʫʜ ʚ ʯʦʪʠʨʴʦʭ ʽʩʪʦʨʠʢʦ-ʝʪʥʦʛʨʘʬʽʯʥʠʭ ʝʢʩʧʦʟʠʮʽʷʭ ʅʘʜʜʥʽʧʨʷʥʱʠʥʘ,  

ʉʣʦʙʦʞʘʥʱʠʥʘ, ʇʦʣʽʩʩʷ ʪʘ ʂʘʨʧʘʪʠ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʧʦʧʝʨʝʜʥʶ ʙʘʟʫ ʜʘʥʠʭ 

ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʙʽʦʧʦʰʢʦʜʞʝʥʴ ʪʘ ʥʘʛʣʷʜʫ ʟʘ ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ ʙʫʜʽʚʝʣʴ  

ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʥʦʨʤ ʝʢʦʙʝʟʧʝʢʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʝʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ, ʙʽʦʜʝʩʪʨʫʢʮʽʾ, ʤʽʢʦʧʦʰʢʦʜʞʝʥʥʷ, ʟʘʭʠʩʪ 

ʜʝʨʝʚôʷʥʠʭ ʩʧʦʨʫʜ, ʤʫʟʝʡʥʽ ʧʘʤôʷʪʢʠ.  

 

ɿʙʝʨʝʞʝʥʥʷ ʽʩʪʦʨʠʢʦ-ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʩʧʘʜʢʫ ʩʪʦʩʫʻʪʴʩʷ ʢʦʞʥʦʛʦ ʤʝʰʢʘʥʮʷ 

ʋʢʨʘʾʥʠ ʪʘ ʤʘʻ ʙʝʟʧʦʩʝʨʝʜʥʻ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʟʘʚʜʘʥʴ ʝʢʦʙʝʟʧʝʢʠ. ʆʩʦʙʣʠʚʦ 

ʥʝʙʝʟʧʝʯʥʠʤ ʬʘʢʪʦʨʦʤ ʨʠʟʠʢʫ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʜʝʨʝʚ'ʷʥʠʭ ʩʧʦʨʫʜ ʻ ʤʽʢʦʜʝʩʪ-

ʨʫʢʮʽʷ, ʷʢ ʮʝ ʚʠʜʥʦ ʥʘ ʧʨʠʢʣʘʜʽ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʤʫʟʝʶ ʥʘʨʦʜʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ 

ʪʘ ʧʦʙʫʪʫ ʋʢʨʘʾʥʠ çʇʠʨʦʛʽʚè (ʅʄʅɸʇʋ çʇʠʨʦʛʽʚè). ɸʨʭʽʪʝʢʪʫʨʥʠʡ ʘʥ-

ʩʘʤʙʣʴ ʤʫʟʝʶ ʦʭʦʧʣʶʻ ʚʩʽ ʽʩʪʦʨʠʢʦ-ʝʪʥʦʛʨʘʬʽʯʥʽ ʨʝʛʽʦʥʠ ʋʢʨʘʾʥʠ: ʉʝʨʝʜʥʷ 

ʅʘʜʜʥʽʧʨʷʥʱʠʥʘ, ʇʽʚʜʝʥʴ ʋʢʨʘʾʥʠ, ʉʣʦʙʦʞʘʥʱʠʥʘ, ʇʦʣʪʘʚʱʠʥʘ, ʇʦʣʽʩʩʷ, 

ʂʘʨʧʘʪʠ. ʅʄʅɸʇʋ çʇʠʨʦʛʽʚè ʟʘʩʥʦʚʘʥʦ 6 ʣʶʪʦʛʦ 1969 ʨʦʢʫ ʟ ʽʥʽʮʽʘʪʠʚʠ 

ʛʨʦʤʘʜʩʴʢʦʩʪʽ, ʽ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚʽʥ ʻ ʥʘʡʙʽʣʴʰʠʤ ʩʢʘʥʩʝʥʦʤ (ʤʫʟʝʡ 

ʧʨʦʩʪʦ ʥʝʙʘ) ɭʚʨʦʧʠ. ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʤʫʟʝʶ ʧʦʥʘʜ 131 ʛʘ, ʜʝ ʨʦʟʤʽʱʝʥʦ ʙʣʠ-

ʟʴʢʦ 300 ʫʥʽʢʘʣʴʥʠʭ ʧʘʤôʷʪʦʢ ʥʘʨʦʜʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ, ʜʘʪʦʚʘʥʠʭ XVIīXX ʩʪ. 

[1]. ʂʨʽʤ ʦʯʝʚʠʜʥʦʾ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʘʭʠʩʪʫ ʤʫʟʝʡʥʠʭ ʜʝʨʝʚôʷʥʠʭ ʩʧʦʨʫʜ ʚʽʜ  

ʜʝʩʪʨʫʢʪʠʚʥʦʾ ʜʽʾ ʛʨʠʙʽʚ, ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʢʦʧʦʰʢʦʜʞʝʥʴ  

ʚ ʅʄʅɸʇʋ çʇʠʨʦʛʽʚè ʤʘʻ ʩʫʪʪʻʚʝ ʥʘʫʢʦʚʝ ʪʘ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ.  

ʇʦ-ʧʝʨʰʝ, ʮʝ ʫʥʽʢʘʣʴʥʘ ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʣʽʜʠʪʠ ʧʦʰʠʨʝʥʥʷ ʤʽʢʦʜʝʢʩʪʨʫʢʪʦʨʽʚ 

ʜʝʨʝʚʠʥʠ ʟʘ ʚʽʢʦʚʠʤ ʪʘ ʯʘʩʦʚʠʤ ʚʝʢʪʦʨʘʤʠ, ʘʜʞʝ ʥʘ ʪʝʨʠʪʦʨʽʾ ʤʫʟʝʶ ʨʦʟʪʘ-

ʰʦʚʘʥʽ ʧʝʨʝʚʘʞʥʦ ʜʝʨʝʚôʷʥʽ ʙʫʜʠʥʢʠ ʪʘ ʩʧʦʨʫʜʠ ʨʽʟʥʦʛʦ ʚʽʢʫ ʪʘ ʟ ʨʽʟʥʠʭ  

ʨʘʡʦʥʽʚ ʋʢʨʘʾʥʠ. ʇʦ-ʜʨʫʛʝ, ʤʫʟʝʡʥʽ ʜʝʨʝʚôʷʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʩʣʫʞʘʪʴ ʯʫʜʦʚʠʤ 

ʧʦʣʽʛʦʥʦʤ ʜʦʩʣʽʜʞʝʥʴ ʫ ʟʚôʷʟʢʫ ʟ ʥʘʷʚʥʽʩʪʶ ʦʩʥʦʚʥʠʭ ʚʠʜʽʚ ʜʝʨʝʚʠʥʠ (ʩʦʩʥʘ, 

ʜʫʙ ʪʘ ʽʥ.), ʱʦ ʜʦʩʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʙʫʜʽʚʝʣʴʥʽʡ ʛʘʣʫʟʽ ʋʢʨʘʾʥʠ. ʇʦ-ʪʨʝʪʻ, 

ʤʫʟʝʡ ʻ ʫʥʽʢʘʣʴʥʦʶ ʧʘʤôʷʪʢʦʶ ʘʨʭʽʪʝʢʪʫʨʠ ʪʘ ʽʩʪʦʨʽʾ ʫʢʨʘʾʥʩʴʢʦʛʦ ʥʘʨʦʜʫ, ʱʦ 

ʧʦʪʨʝʙʫʻ ʦʭʦʨʦʥʠ ʚʽʜ ʨʫʡʥʘʮʽʾ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʫ ʮʽʣʽʩʥʦʤʫ ʪʘ ʦʨʠʛʽʥʘʣʴʥʦʤʫ 

ʚʠʛʣʷʜʽ ʜʣʷ ʩʫʯʘʩʥʠʢʽʚ ʪʘ ʥʘʱʘʜʢʽʚ. 

 
Ò ʊ.ɯ. ʂʨʠʚʦʤʘʟ, ɸ.ʈ. ʇʝʨʝʙʠʥʦʩ,  2015 
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ʄʫʟʝʡʥʽ ʜʝʨʝʚôʷʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʚ ʧʨʦʮʝʩʽ ʟʙʝʨʽʛʘʥʥʷ ʟʘʟʥʘʶʪʴ ʜʽʾ ʥʠʟʢʠ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʚʥʫʪʨʽʰʥʽʭ ʪʘ ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ. ɼʦ ʚʥʫʪʨʽʰʥʽʭ ʬʘʢʪʦʨʽʚ 

ʚʽʜʥʦʩʷʪʴ ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʜʝʨʝʚôʷʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ,  

ʘ ʜʦ ʟʦʚʥʽʰʥʽʭ ï ʫʤʦʚʠ ʪʘ ʨʝʞʠʤ ʟʙʝʨʽʛʘʥʥʷ. ɼʦ ʦʩʥʦʚʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦ-

ʨʽʚ, ʱʦ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʤʽʢʦʣʦʛʽʯʥʠʭ ʧʦʰʢʦʜʞʝʥʴ, ʥʘʩʘʤʧʝʨʝʜ ʚʽʜʥʦʩʷʪʴ: 

ʧʽʜʚʠʱʝʥʫ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ (22ï50%), ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʚʽʪʨʷ ʚʽʜ 20ï22Áʉ ʪʘ 

ʚʠʱʝ, ʘ ʪʘʢʦʞ ʟʥʘʯʥʫ ʟʘʙʨʫʜʥʝʥʽʩʪʴ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʥʝʜʦʩʪʘʪʥʶ ʚʝʥʪʠʣʷʮʽʶ 

ʧʨʠʤʽʱʝʥʥʷ. ɼʽʷ ʤʽʢʦʣʦʛʽʯʥʦʛʦ ʬʘʢʪʦʨʘ ʧʦʯʠʥʘʻ ʧʨʦʷʚʣʷʪʠʩʴ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ, ʱʦ ʦʩʦʙʣʠʚʦ ʥʝʙʝʟʧʝʯʥʦ ʧʨʠ ʾʭ ʧʦʻʜʥʘʥʥʽ ʟ ʧʨʠʨʦʜʥʠʤ 

ʧʨʦʮʝʩʦʤ ʩʪʘʨʽʥʥʷ ʜʝʨʝʚʠʥʠ. ʇʨʠ ʮʴʦʤʫ ʩʫʯʘʩʥʽ ʚʠʤʦʛʠ ʜʦʪʨʠʤʘʥʥʷ ʥʦʨʤ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʥʘʢʣʘʜʘʶʪʴ ʦʙʤʝʞʝʥʥʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʽʤʽʯʥʠʭ ʨʝʯʦ-

ʚʠʥ ʜʣʷ ʦʙʨʦʙʢʠ ʜʝʨʝʚʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʅʘʮʽʦʥʘʣʴʥʠʤ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʤ ʨʝʩʪʘʚ-

ʨʘʮʽʡʥʠʤ ʮʝʥʪʨʦʤ ʋʢʨʘʾʥʠ ʤʦʥʽʪʦʨʠʥʛʫ ʫʤʦʚ ʟʙʝʨʽʛʘʥʥʷ ʤʫʟʝʡʥʠʭ ʧʘʤôʷʪʦʢ, 

ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʤʫʟʝʾʚ ʘʢʪʫʘʣʴʥʘ ʧʨʦʙʣʝʤʘ ʙʽʦʧʦʰʢʦʜʞʝʥʴ ʝʢʩʧʦʥʘʪʽʚ,  

ʘ 33% ʮʠʭ ʧʦʰʢʦʜʞʝʥʴ ʧʨʠʧʘʜʘʻ ʥʘ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʩʝʨʝʜ ʷʢʠʭ ʧʝʨʝʚʘʞʘʶʪʴ 

ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʛʨʠʙʠ (ʤʽʢʨʦʤʽʮʝʪʠ). ɿʘ ʜʘʥʠʤʠ ɽ.ɿ. ʂʦʚʘʣʴ, ʥʘ ʤʫʟʝʡʥʠʭ 

ʧʘʤôʷʪʢʘʭ ʚ ʋʢʨʘʾʥʽ ʚʠʷʚʣʝʥʦ 107 ʚʠʜʽʚ ʛʨʠʙʽʚ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ 40 ʨʦʜʽʚ,  

12 ʨʦʜʠʥ, 7 ʧʦʨʷʜʢʽʚ, 5 ʢʣʘʩʽʚ, 4 ʚʽʜʜʽʣʽʚ: Zygomycota, Ascomycota, Deutero-

mycotaʪʘ Basidiomycota [2]. ʇʦʰʢʦʜʞʝʥʥʷ ʤʽʢʨʦʤʽʮʝʪʘʤʠ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʝ 

ʧʦʚôʷʟʘʥʦ ʟ ʫʤʦʚʘʤʠ ʟʙʝʨʽʛʘʥʥʷ ʧʘʤôʷʪʦʢ, ʥʽʞ ʟ ʭʘʨʘʢʪʝʨʦʤ ʤʘʪʝʨʽʘʣʫ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʩʪʘʥ ʤʫʟʝʡʥʠʭ ʜʝʨʝʚôʷʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʨʽʚʥʷ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ, ʱʦ ʧʦʪʨʝʙʫʻ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʤʽʢʦʣʦʛʽʯʥʦʛʦ 

ʦʙʩʪʝʞʝʥʥʷ ʜʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʨʦʟʚʠʪʢʫ ʤʽʢʦʜʝʩʪʨʫʢʪʦʨʽʚ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ 

ʤʦʞʣʠʚʦ ʫʥʠʢʥʫʪʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʙʽʦʮʠʜʥʠʭ ʦʙʨʦʙʦʢ, ʪʠʤ ʩʘʤʠʤ ʩʧʨʠʷʶʯʠ 

ʧʽʜʪʨʠʤʘʥʥʶ ʥʘʣʝʞʥʦʛʦ ʨʽʚʥʷ ʝʢʦʙʝʟʧʝʢʠ. ʗʢ ʩʚʽʜʯʘʪʴ ʯʠʩʣʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʥʝʤʘʻ ʬʫʥʛʽʮʠʜʽʚ ʮʽʣʢʦʤ ʙʝʟʧʝʯʥʠʭ ʜʣʷ ʦʙʨʦʙʣʶʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʥʝʪʦʢʩʠʯ-

ʥʠʭ ʜʣʷ ʣʶʜʝʡ [3]. 

ɸʥʘʣʽʟ ʥʘʷʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʪʝʦʨʝʪʠ-

ʯʥʦʛʦ ʪʘ ʧʨʠʢʣʘʜʥʦʛʦ ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʤʽʢʦʧʦʰʢʦʜʞʝʥʴ ʜʝ-

ʨʝʚʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ʅʘʩʘʤʧʝʨʝʜ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʨʦʟʨʦʙʢʠ ʩʧʝʮʽʘʣʴʥʠʭ ʤʝʪʦʜʽʚ 

ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʙ ʚʢʣʶʯʘʣʠ ʚʽʜʙʽʨ ʧʨʦʙ, ʚʠʜʽʣʝʥʥʷ ʟ ʥʠʭ ʤʽʢʨʦʤʽʮʝʪʽʚ, ʢʨʠʪʝ-

ʨʽʾ ʦʮʽʥʢʠ ʾʭ ʜʝʩʪʨʫʢʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʬʫʥʛʽʮʠʜʽʚ, ʩʘʥʽʪʘʨʥʝ 

ʟʥʘʯʝʥʥʷ ʷʢ ʧʦʪʝʥʮʽʡʥʠʭ ʧʘʪʦʛʝʥʽʚ.  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʜʽʡʩʥʠʪʠ ʦʙʩʪʝʞʝʥʥʷ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʩʧʦʨʫʜ ʚ ʅʘ-

ʮʽʦʥʘʣʴʥʦʤʫ ʤʫʟʝʾ ʥʘʨʦʜʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʪʘ ʧʦʙʫʪʫ ʋʢʨʘʾʥʠ çʇʠʨʦʛʽʚè ʜʣʷ 

ʚʠʷʚʣʝʥʥʷ ʟʘʛʨʦʟ ʨʫʡʥʫʚʘʥʥʷ ʜʝʨʝʚôʷʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʤʽʢʦʣʦʛʽʯʥʠʤʠ ʜʝʩʪʨʫ-

ʢʪʦʨʘʤʠ. ʆʩʥʦʚʥʠʤʠ ʟʘʜʘʯʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʻ: 

Å ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʫʤʦʚʠ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʨʝʢʨʝʘʮʽʡʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʨʭʽ-

ʪʝʢʪʫʨʥʠʭ ʧʘʤôʷʪʦʢ ʚ ʝʢʩʧʦʟʠʮʽʷʭ ʅʄʅɸʇʋ çʇʠʨʦʛʽʚè. 

Å ɿôʷʩʫʚʘʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚʧʣʠʚʫ ʝʢʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʪʘ ʙʽʦʪʠʯʥʠʭ 
ʘʛʝʥʪʽʚ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʨʠʟʠʢʫ ʧʦʰʢʦʜʞʝʥʥʷ ʛʨʠʙʘʤʠ ʜʝʨʝʚôʷʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

Å ʉʪʚʦʨʠʪʠ ʧʝʨʚʠʥʥʫ ʙʘʟʫ ʜʘʥʠʭ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʙʽʦʧʦʰʢʦʜʞʝʥʴ ʪʘ 

ʥʘʛʣʷʜʫ ʟʘ ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʧʘʤôʷʪʦʢ ʟ ʜʝʨʝʚʠʥʠ ʫ ʚʽʜʧʦʚʽʜ-

ʥʦʩʪʽ ʜʦ ʥʦʨʤ ʩʪʘʥʜʘʨʪʽʚ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʪʝʭʥʽʯ-

ʥʦʛʦ ʩʪʘʥʫ ʜʝʨʝʚôʷʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. 

Å ʉʧʨʠʷʪʠ ʟʙʝʨʝʞʝʥʥʶ ʚʽʜ ʨʫʡʥʘʮʽʾ ʘʨʭʽʪʝʢʪʫʨʥʦ-ʽʩʪʦʨʠʯʥʠʭ ʮʽʥʥʦʩʪʝʡ 

ʚ ʅʄʅɸʇʋ çʇʠʨʦʛʽʚè ʫ ʮʽʣʽʩʥʦʤʫ ʪʘ ʦʨʠʛʽʥʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʜʣʷ ʩʫʯʘʩʥʠʢʽʚ 

ʪʘ ʥʘʱʘʜʢʽʚ. 
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 ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʪʘ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ, ˉ 2 (18), 2015 

 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʙʽʦʛʝʥʥʠʭ ʧʦʰʢʦʜʞʝʥʴ ʜʝʨʝʚôʷʥʠʭ 

ʩʧʦʨʫʜ ʅʄʅɸʇʋ çʇʠʨʦʛʽʚè ʙʫʣʦ ʨʦʟʧʦʯʘʪʦ ʫ ʣʶʪʦʤʫ ʪʘ ʪʨʠʚʘʣʦ ʜʦ ʪʨʘʚʥʷ 

2015 ʨ. ʇʝʨʚʠʥʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʢʘʪʝʛʦʨʽʾ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʦʙʩʪʝʞʝʥʠʭ ʙʫʜʽ-

ʚʝʣʴ ʚʠʟʥʘʯʘʣʘʩʴ ʟʛʽʜʥʦ ʟ ʧʨʦʝʢʪʦʤ çɼʉʊʋ ɹ ɺ.1.2-ˉ:201ʍ ʉʠʩʪʝʤʘ ʟʘʙʝʟʧʝ-

ʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʙʫʜʽʚʝʣʴʥʠʭ ʦʙôʻʢʪʽʚ. ʆʙʩʪʝʞʝʥʥʷ ʽ ʧʘʩʧʦʨʪʠʟʘ-

ʮʽʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʙʫʜʽʚʝʣʴ ʪʘ ʽʥʞʝʥʝʨʥʠʭ ʩʧʦʨʫʜè. ʂʘʪʝʛʦʨʽʾ ʪʝʭʥʽʯʥʦʛʦ 

ʩʪʘʥʫ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʟʘ ʥʘʪʫʨʥʠʤʠ ʢʣʘʩʠʬʽʢʘʮʽʡʥʠʤʠ ʦʟʥʘʢʘʤʠ ʪʝʭʥʽʯʥʦʛʦ 

ʩʪʘʥʫ ʜʝʨʝʚôʷʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʩʧʦʨʫʜ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʧʝʚʥʠʭ ʜʝ-

ʬʝʢʪʽʚ ʪʘ ʧʦʰʢʦʜʞʝʥʴ. ɼʦ ʧʝʨʰʦʾ ʢʘʪʝʛʦʨʽʾ ʚʽʜʥʦʩʷʪʴ ʙʫʜʽʚʣʽ, ʚ ʷʢʠʭ ʜʝʬʝʢʪʠ 

ʪʘ ʧʦʰʢʦʜʞʝʥʥʷ ʚʽʜʩʫʪʥʽ. ʇʽʜ ʜʨʫʛʫ ʢʘʪʝʛʦʨʽʶ ʧʽʜʧʘʜʘʶʪʴ ʩʧʦʨʫʜʠ, ʚ ʷʢʠʭ 

ʧʦʤʽʪʥʽ ʧʝʨʝʢʦʩʠ ʪʘ ʽʥʰʽ ʥʝʨʽʚʥʦʤʽʨʥʽ ʜʝʬʦʨʤʘʮʽʾ ʩʪʽʥʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ; ʥʘʷ-

ʚʥʝ ʤʽʩʮʝʚʝ ʪʘ ʧʦʚʝʨʭʥʝʚʝ ʫʨʘʞʝʥʥʷ ʜʝʨʝʚʠʥʠ ʛʥʠʣʣʶ (ʜʦ 5% ʧʦʚʝʨʭʥʽ ʘʙʦ 

10% ʧʣʦʱʽ ʧʝʨʝʨʽʟʫ ʢʦʥʩʪʨʫʢʮʽʡ); ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝʟʥʘʯʥʝ ʟʚʦʣʦʞʝʥʥʷ ʪʘ ʽʥ. 

ʊʨʝʪʷ ʢʘʪʝʛʦʨʽʷ ʚʢʣʶʯʘʻ ʟʥʘʯʥʠʡ ʩʧʝʢʪʨ ʜʝʬʝʢʪʽʚ: ʫʨʘʞʝʥʥʷ ʜʝʨʝʚʠʥʠ ʛʥʠʣ-

ʣʶ ʥʘ 5ï10% ʧʦʚʝʨʭʥʽ; ʟʚʦʣʦʞʝʥʥʷ ʚʠʱʝ ʥʦʨʤʘʪʠʚʥʠʭ ʽ ʧʨʦʝʢʪʥʠʭ ʟʥʘʯʝʥʴ; 

ʦʙʨʦʩʪʘʥʥʷ ʤʦʭʦʤ ʥʘ ʨʽʚʥʽ ʮʦʢʦʣʶ; ʥʘʷʚʥʽʩʪʴ ʦʟʥʘʢ ʞʫʢʽʚ-ʜʝʨʝʚʦʪʦʯʮʽʚ ʪʘ ʽʥ. 

ɼʦ ʯʝʪʚʝʨʪʦʾ ʢʘʪʝʛʦʨʽʾ ʥʘʣʝʞʘʪʴ ʙʫʜʽʚʣʽ ʟ ʜʽʘʛʥʦʩʪʠʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʜʝʨʝʚʦ-

ʨʫʡʥʫʶʯʠʭ ʛʨʠʙʽʚ; ʟʥʘʯʥʠʤ ʫʨʘʞʝʥʥʷʤ ʜʝʨʝʚʠʥʠ ʛʥʠʣʣʶ (ʙʽʣʴʰʝ 10% ʧʦ-

ʚʝʨʭʥʽ) ʪʘ ʞʫʢʘʤʠ-ʜʝʨʝʚʦʪʦʯʮʷʤʠ; ʙʽʣʴʰʘ ʯʘʩʪʠʥʠ ʜʝʨʝʚʠʥʠ ʤʘʻ ʚʠʩʦʢʫ  

ʚʦʣʦʛʽʩʪʴ ʪʘ ʽʥ. [4]. 

ʇʝʨʚʠʥʥʠʡ ʦʛʣʷʜ ʙʫʜʽʚʝʣʴ ʙʫʚ ʟʜʽʡʩʥʝʥʠʡ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʧʦʰʢʦ-

ʜʞʝʥʴ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʜʽʣʷʥʦʢ ʚʽʜʙʦʨʫ ʧʨʦʙ. ʇʝʨʰʠʡ ʝʪʘʧ ʩʢʣʘʜʘʚʩʷ ʟ ʧʦʧʝʨʝ-

ʜʥʴʦʛʦ ʚʽʟʫʘʣʴʥʦʛʦ ʦʛʣʷʜʫ ʙʫʜʽʚʣʽ ʪʘ ʦʧʠʩʫ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʧʘʤôʷʪʢʠ, ʚ ʧʨʦʮʝʩʽ 

ʷʢʦʛʦ ʚʽʜʤʽʯʘʶʪʴʩʷ ʭʘʨʘʢʪʝʨʥʽ ʦʟʥʘʢʠ ʤʝʭʘʥʽʯʥʠʭ (ʪʨʽʱʠʥʠ, ʦʩʠʧʘʥʥʷ,  

ʣʫʱʝʥʥʷ), ʝʥʪʦʤʦʣʦʛʽʯʥʠʭ (ʭʦʜʠ ʞʫʢʽʚ, ʧʘʚʫʪʠʥʥʷ) ʪʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ  

ʧʦʰʢʦʜʞʝʥʴ (ʥʘʣʴʦʪʠ, ʢʦʣʦʥʽʾ, ʧʣʷʤʠ, ʟʤʽʥʘ ʢʦʣʴʦʨʫ ʜʝʨʝʚʠʥʠ). ʇʝʨʚʠʥʥʠʡ 

ʘʣʛʦʨʠʪʤ ʦʙʩʪʝʞʝʥʥʷ ʪʘʢʦʞ ʚʨʘʭʦʚʫʚʘʚ ʥʘʷʚʥʽʩʪʴ ʧʨʦʪʽʢʘʥʴ, ʟʘʧʠʣʝʥʽʩʪʴ, ʚʦ-

ʣʦʛʽʩʪʴ ʪʘ ʚʝʥʪʠʣʷʮʽʶ ʧʨʠʤʽʱʝʥʴ. 

ʅʘʟʚʠ ʦʙʩʪʝʞʝʥʠʭ ʩʧʦʨʫʜ, ʾʭ ʘʨʭʽʪʝʢʪʫʨʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʪʠʧ ʙʫʜʽʚʝʣʴ-

ʥʦʾ ʜʝʨʝʚʠʥʠ, ʤʽʩʮʝ ʪʘ ʚʽʢ ʙʫʜʦʚʠ ʥʘʚʝʜʝʥʽ ʚ ʧʘʩʧʦʨʪʘʭ, ʱʦ ʙʫʣʠ ʣʶʙôʷʟʥʦ 

ʥʘʜʘʥʽ ʘʜʤʽʥʽʩʪʨʘʮʽʻʶ ʅʄʅɸʇʋ çʇʠʨʦʛʽʚè. ʅʘ ʦʩʥʦʚʽ ʧʦʧʝʨʝʜʥʴʦʾ ʝʢʩʧʝʨʪʠ-

ʟʠ ʙʽʦʧʦʰʢʦʜʞʝʥʴ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʧʝʨʚʠʥʥʫ ʙʘʟʫ ʜʘʥʠʭ, ʷʢʘ ʚʢʣʶʯʘʻ ʜʘʪʫ ʦʙ-

ʩʪʝʞʝʥʥʷ, ʝʢʦʣʦʛʽʯʥʽ ʬʘʢʪʦʨʠ ʪʘ ʭʘʨʘʢʪʝʨ ʜʝʩʪʨʫʢʮʽʡ. ɺ ʙʘʟʽ ʦʢʨʝʤʦ ʚʠʜʽʣʝʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʟʦʚʥʽʰʥʴʦʛʦ ʪʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʦʛʣʷʜʫ ʟ ʜʝʪʘʣʽʟʘʮʽʻʶ ʪʠʧʽʚ ʧʦʰʢʦ-

ʜʞʝʥʴ, ʷʢʽ ʤʦʞʫʪʴ ʚʢʘʟʫʚʘʪʠ ʥʘ ʥʘʷʚʥʽʩʪʴ ʛʨʠʙʥʦʾ ʽʥʬʝʢʮʽʾ: ʧʣʦʜʦʚʽ ʪʽʣʘ ʪʘ 

ʩʪʨʫʢʪʫʨʥʽ ʬʨʘʛʤʝʥʪʠ ʛʨʠʙʽʚ, ʢʨʘʧʯʘʩʪʽ ʱʽʣʴʥʽ ʢʦʣʦʥʽʾ, ʥʘʣʴʦʪʠ, ʧʣʷʤʠ, ʟʤʽʥʘ 

ʢʦʣʴʦʨʫ ʜʝʨʝʚʠʥʠ. ʊʘʢʦʞ ʚ ʙʘʟʽ ʚʽʜʟʥʘʯʘʣʠʩʴ ʙʽʦʪʠʯʥʽ ʪʘ ʘʙʽʦʪʠʯʥʽ ʬʘʢʪʦʨʠ, 

ʱʦ ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ ʨʦʟʚʠʪʢʫ ʤʽʢʦʪʠʯʥʦʾ ʜʝʩʪʨʫʢʮʽʾ: ʧʨʦʪʽʢʘʥʥʷ, ʩʠʨʽʩʪʴ, ʚʽʜ-

ʩʫʪʥʽʩʪʴ ʩʦʥʷʯʥʦʛʦ ʩʚʽʪʣʘ, ʟʘʧʠʣʝʥʽʩʪʴ, ʥʝʜʦʩʪʘʪʥʷ ʚʝʥʪʠʣʷʮʽʷ, ʝʥʪʦʤʦʣʦʛʽʯʥʽ 

ʧʦʰʢʦʜʞʝʥʥʷ ʪʘ ʥʘʣʴʦʪʠ ʟʝʣʝʥʠʭ ʚʦʜʦʨʦʩʪʝʡ, ʷʢʽ ʪʘʢʦʞ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʘʜʤʽʨ-

ʥʝ ʟʚʦʣʦʞʝʥʥʷ ʜʝʨʝʚʠʥʠ.  

ʈʝʟʫʣʴʪʘʪʠ. ʇʨʦʪʷʛʦʤ ʣʶʪʦʛʦïʪʨʘʚʥʷ 2015 ʨ. ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʝʨʚʠʥʥʝ 

ʤʽʢʦʣʦʛʽʯʥʝ ʦʙʩʪʝʞʝʥʥʷ ʜʝʨʝʚʥʠʭ ʙʫʜʽʚʝʣʴ ʅʄʅɸʇʋ çʇʠʨʦʛʽʚè ʥʘ ʯʦʪʠʨʴʦʭ 

ʽʩʪʦʨʠʢʦ-ʝʪʥʦʛʨʘʬʽʯʥʠʭ ʝʢʩʧʦʟʠʮʽʷʭ: ʂʘʨʧʘʪʠ, ʇʦʣʽʩʩʷ, ʉʝʨʝʜʥʷ ʅʘʜʜʥʽʧʨʷ-

ʥʱʠʥʘ ʪʘ ʉʣʦʙʦʞʘʥʱʠʥʘ. 

ɺ ʝʢʩʧʦʟʠʮʽʶ ʂʘʨʧʘʪʠ ʚʭʦʜʷʪʴ 38 ʙʫʜʽʚʝʣʴ ʟ̔ ɿʘʢʘʨʧʘʪʩʴʢʦʾ, ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢʦʾ ʪʘ ʏʝʨʥʽʚʝʮʴʢʦʾ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ. ɹʽʣʴʰʽʩʪʴ ʩʧʦʨʫʜ (63%) ʧʦ-

ʙʫʜʦʚʘʥʦ ʟ ʜʝʨʝʚʠʥʠ ʩʤʝʨʝʢʠ, ʟʥʘʯʥʦ ʤʝʥʰʝ ï ʟ ʜʫʙʫ (26%) ʪʘ ʙʫʢʫ (11%). 
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ʂʨʽʤ ʪʦʛʦ, ʧʨʠʩʫʪʥʽ ʝʣʝʤʝʥʪʠ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʦʩʠʢʠ ʪʘ ʣʽʱʠʥʠ (ʧʦ 5%), ʘ ʪʘʢʦʞ 

ʟ ʚʽʣʴʭʠ, ʛʨʘʙʫ, ʪʦʧʦʣʽ, ʷʣʠʥʠ ʪʘ ʷʩʝʥʶ (ʧʦ 3%). ʇʝʨʚʠʥʥʽ ʦʙʩʪʝʞʝʥʥʷ ʟʦʚʥʽ-

ʰʥʽʭ ʜʝʨʝʚôʷʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʫ 61% ʙʫʜʽʚʝʣʴ ʚʠʷʚʠʣʠ ʝʥʪʦʤʦʣʦʛʽʯʥʽ ʧʦʰʢʦ-

ʜʞʝʥʥʷ, ʚ 17% ʙʫʣʠ ʟʥʘʡʜʝʥʽ ʧʣʦʜʦʚʽ ʪʽʣʘ ʪʘ ʩʪʨʫʢʪʫʨʥʽ ʬʨʘʛʤʝʥʪʠ ʛʨʠʙʽʚ,  

ʚ 13% ï ʢʨʘʧʯʘʩʪʽ ʢʦʣʦʥʽʾ ʤʽʢʨʦʤʽʮʝʪʽʚ, ʘ ʪʘʢʦʞ ʙʫʣʠ ʚʽʜʤʽʯʝʥʽ ʧʨʦʪʽʢʘʥʥʷ, 

ʥʘʣʴʦʪʠ ʟʝʣʝʥʠʭ ʚʦʜʦʨʦʩʪʝʡ ʪʘ ʟʤʽʥʘ ʢʦʣʴʦʨʫ ʜʝʨʝʚʠʥʠ. ʇʨʠ ʚʥʫʪʨʽʰʥʴʦʤʫ 

ʦʛʣʷʜʽ ʮʠʭ ʩʧʦʨʫʜ ʙʫʣʦ ʟʥʘʡʜʝʥʦ ʩʪʨʫʢʪʫʨʥʽ ʬʨʘʛʤʝʥʪʠ ʛʨʠʙʽʚ (32%), ʝʥʪʦ-

ʤʦʣʦʛʽʯʥʽ ʧʦʰʢʦʜʞʝʥʥʷ (21%), ʧʨʦʪʽʢʘʥʥʷ (16%), ʟʤʽʥʘ ʢʦʣʴʦʨʫ ʜʝʨʝʚʠʥʠ 

(8%) ʪʘ ʢʨʘʧʯʘʩʪʽ ʢʦʣʦʥʽʾ ʤʽʢʨʦʤʽʮʝʪʽʚ (3%). ɺ ʨʝʟʫʣʴʪʘʪʽ ʟʦʚʥʽʰʥʴʦʛʦ ʦʙʩʪʝ-

ʞʝʥʥʷ 71% ʜʝʨʝʚôʷʥʠʭ ʩʧʦʨʫʜ ʪʘ 53% ʾʭ ʚʥʫʪʨʽʰʥʴʦʛʦ ʽʥʪʝʨôʻʨʫ, ʜʚʽ ʟ ʥʠʭ 

(7%) ʙʫʣʦ ʚʽʜʥʝʩʝʥʦ ʜʦ ʯʝʪʚʝʨʪʦʾ ʢʘʪʝʛʦʨʽʾ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ, 11 (41%) ï ʜʦ 

ʪʨʝʪʴʦʾ, ʘ 14 (52%) ï ʜʦ ʜʨʫʛʦʾ. 

ɺ ʝʢʩʧʦʟʠʮʽʾ ʅʘʜʜʥʽʧʨʷʥʱʠʥʘ ʟʘʛʘʣʦʤ ʥʘʨʘʭʦʚʫʻʪʴʩʷ 51 ʙʫʜʽʚʣʷ ʟ ʂʠʾʚ-

ʩʴʢʦʾ, ʇʦʣʪʘʚʩʴʢʦʾ ʪʘ ʏʝʨʢʘʩʴʢʦʾ ʦʙʣʘʩʪʝʡ, ʧʨʠ ʮʴʦʤʫ ʚʽʜʦʢʨʝʤʣʶʶʪʴʩʷ ʇʨʘ-

ʚʦʙʝʨʝʞʥʘ (37 ʩʧʦʨʫʜ) ʪʘ ʃʽʚʦʙʝʨʝʞʥʘ (14 ʩʧʦʨʫʜ) ʯʘʩʪʠʥʠ ʮʴʦʛʦ ʨʝʛʽʦʥʫ. 

ɯʩʪʦʨʠʢʦ-ʘʨʭʽʪʝʢʪʫʨʥʽ ʧʘʤôʷʪʢʠ ʧʦʙʫʜʦʚʘʥʽ ʧʝʨʝʚʘʞʥʦ ʚ ʢʽʥʮʽ ʍɯʍ ʪʘ ʥʘ ʧʦ-

ʯʘʪʢʫ ʍʍ ʩʪ., ʢʨʽʤ ʪʦʛʦ, ʥʘʷʚʥʽ ʯʦʪʠʨʠ ʩʧʦʨʫʜʠ XVIII  ʩʪ. ɺ ʧʘʩʧʦʨʪʘʭ ʙʫʜʽ-

ʚʝʣʴ ʥʝ ʟʘʚʞʜʠ ʚʢʘʟʘʥʠʡ ʚʠʜ ʜʝʨʝʚʠʥʠ, ʪʦʤʫ ʤʦʞʥʘ ʪʽʣʴʢʠ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʣʷ 

25% ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʜʫʙ, ʜʣʷ 14% ï ʩʦʩʥʘ ʪʘ ʜʣʷ 

2% ï ʦʩʠʢʘ. ɿʦʚʥʽʰʥʽʡ ʽ ʚʥʫʪʨʽʰʥʽʡ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʜʦʩʣʽʜʞʝʥʠʭ ʩʧʦʨʫʜ ʅʘʜ-

ʜʥʽʧʨʷʥʱʠʥʠ ʢʘʨʜʠʥʘʣʴʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʪʠʧʦʤ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʧʦʰʢʦ-

ʜʞʝʥʴ. ʊʘʢ, ʟʦʚʥʽʰʥʽ ʝʥʪʦʤʦʣʦʛʽʯʥʽ ʧʦʰʢʦʜʞʝʥʥʷ ʜʝʨʝʚʠʥʠ ʟʘʨʝʻʩʪʨʦʚʘʥʽ  

ʫ 69% ʙʫʜʽʚʝʣʴ, ʽ ʪʽʣʴʢʠ ʫ 14% ï ʚʩʝʨʝʜʠʥʽ ʩʧʦʨʫʜ. ɿʦʚʥʽʰʥʽ ʧʨʦʪʽʢʘʥʥʷ ʚʠʷʚ-

ʣʝʥʽ ʫ 22% ʩʧʦʨʫʜ, ʽ ʫ 16% ï ʚʩʝʨʝʜʠʥʽ ʙʫʜʽʚʝʣʴ. ʇʨʦ ʥʘʜʤʽʨʥʫ ʟʚʦʣʦʞʝʥʽʩʪʴ 

ʜʝʨʝʚʠʥʠ ʪʘʢʦʞ ʩʚʽʜʯʠʪʴ ʧʨʠʩʫʪʥʽʩʪʴ ʟʝʣʝʥʠʭ ʚʦʜʦʨʦʩʪʝʡ ʟʦʚʥʽ (22%), ʧʨʦʪʝ  

ʚʩʝʨʝʜʠʥʽ ʙʫʜʽʚʝʣʴ ʾʭ ʚʠʷʚʣʝʥʦ ʥʝ ʙʫʣʦ. ɿʤʽʥʘ ʢʦʣʴʦʨʫ ʜʝʨʝʚʠʥʠ, ʷʢʘ ʤʦʞʝ 

ʩʚʽʜʯʠʪʠ ʧʨʦ ʛʨʠʙʥʽ ʽʥʬʝʢʮʽʾ, ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʟʦʚʥʽ ʫ 57% ʙʫʜʽʚʝʣʴ ʽ ʪʽʣʴʢʠ  

ʫ 2% ï ʚʩʝʨʝʜʠʥʽ, ʥʘʷʚʥʽʩʪʴ ʛʨʠʙʥʠʭ ʩʪʨʫʢʪʫʨ ï ʫ 16% ʚʠʧʘʜʢʽʚ ʟʦʚʥʽ ʪʘ  

ʫ 8% ï ʚʩʝʨʝʜʠʥʽ, ʘ ʢʨʘʧʯʘʩʪʽ ʢʦʣʦʥʽʾ ʤʽʢʨʦʤʽʮʝʪʽʚ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʪʽʣʴʢʠ ʟʦʚʥʽ 

(22%). ʄʦʞʣʠʚʦ, ʪʘʢʽ ʚʽʜʤʽʥʥʦʩʪʽ ʧʦʚôʷʟʘʥʽ ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʛʣʠʥʦʙʠʪʥʠʭ 

ʩʦʰʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʮʴʦʛʦ ʨʝʛʽʦʥʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʟʦʚʥʽʰʥʴʦ-

ʛʦ ʦʙʩʪʝʞʝʥʥʷ 94% ʜʝʨʝʚôʷʥʠʭ ʩʧʦʨʫʜ ʪʘ 22% ʾʭ ʚʥʫʪʨʽʰʥʴʦʛʦ ʽʥʪʝʨôʻʨʫ,  

ʯʦʪʠʨʠ ʟ ʥʠʭ (8%) ʙʫʣʦ ʚʽʜʥʝʩʝʥʦ ʜʦ ʪʨʝʪʴʦʾ ʢʘʪʝʛʦʨʽʾ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ,  

44 (92%) ï ʜʦ ʜʨʫʛʦʾ. 

ɽʢʩʧʦʟʠʮʽʷ ʇʦʣʽʩʩʷ ʥʘʣʽʯʫʻ 25 ʩʧʦʨʫʜ, ʩʝʨʝʜ ʥʠʭ 10 ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʽʚ, 

9 ʛʨʦʤʘʜʩʴʢʠʭ ʪʘ 6 ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʙʫʜʽʚʝʣʴ ʟ ɺʦʣʠʥʩʴʢʦʾ, ɻʦʤʝʣʴʩʴʢʦʾ, ɾʠ-

ʪʦʤʠʨʩʴʢʦʾ, ʈʽʚʥʝʥʩʴʢʦʾ, ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʝʡ ʪʘ ʦʜʥʘ ʙʫʜʽʚʣʷ ʟ ʂʫʨʩʴʢʦʾ 

ʦʙʣʘʩʪʽ, ʚʽʢʦʤ ʚʽʜ XVI  ʜʦ ʍʍ ʩʪ. ɹʽʣʴʰʽʩʪʴ ʩʧʦʨʫʜ (96%) ʧʦʙʫʜʦʚʘʥʦ ʟ ʜʝʨʝ-

ʚʠʥʠ ʩʦʩʥʠ, ʤʘʡʞʝ ʚʜʚʽʯʽ ʤʝʥʰʝ (44%) ï ʟ ʜʫʙʫ. ʂʨʽʤ ʪʦʛʦ, ʧʨʠʩʫʪʥʽ ʝʣʝʤʝʥʪʠ 

ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʚʽʣʴʭʠ (8%), ʘ ʪʘʢʦʞ ʟ ʙʝʨʝʟʠ, ʦʩʠʢʠ ʪʘ ʛʦʨʽʭʫ (ʧʦ 4%). ɿʦʚʥʽʰ-

ʥʻ ʦʙʩʪʝʞʝʥʥʷ ʙʫʜʽʚʝʣʴ ʚʠʷʚʠʣʦ ʝʥʪʦʤʦʣʦʛʽʯʥʽ ʧʦʰʢʦʜʞʝʥʥʷ (52%), ʛʨʠʙʠ ʪʘ 

ʾʭ ʩʪʨʫʢʪʫʨʥʽ ʬʨʘʛʤʝʥʪʠ (48%), ʥʘʣʽʪ ʟʝʣʝʥʠʭ ʚʦʜʦʨʦʩʪʝʡ (24%), ʢʨʘʧʯʘʩʪʽ 

ʢʦʣʦʥʽʾ ʤʽʢʨʦʤʽʮʝʪʽʚ (12%) ʪʘ ʟʤʽʥʫ ʢʦʣʴʦʨʫ ʜʝʨʝʚʠʥʠ (4%). ʇʝʨʚʠʥʥʠʡ  

ʘʥʘʣʽʟ ʚʥʫʪʨʽʰʥʽʭ ʧʨʠʤʽʱʝʥʴ ʚʠʷʚʠʚ ʝʥʪʦʤʦʣʦʛʽʯʥʽ ʧʦʰʢʦʜʞʝʥʥʷ ï 40% ʪʘ 

ʩʪʨʫʢʪʫʨʥʽ ʬʨʘʛʤʝʥʪʠ ʛʨʠʙʽʚ ï 36%, ʘ ʪʘʢʦʞ ʥʘʷʚʥʽʩʪʴ ʧʨʦʪʽʢʘʥʴ ï 16%.  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʙʩʪʝʞʝʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʩʪʘʥʫ ʪʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʽʥʪʝʨôʻʨʫ 72% 

ʜʝʨʝʚôʷʥʠʭ ʩʧʦʨʫʜ, 21% ʟ ʥʠʭ ʙʫʣʦ ʚʽʜʥʝʩʝʥʦ ʜʦ ʯʝʪʚʝʨʪʦʾ ʢʘʪʝʛʦʨʽʾ ʪʝʭʥʽʯʥʦ-

ʛʦ ʩʪʘʥʫ, 37% ï ʜʦ ʜʨʫʛʦʾ, ʘ 42% ï ʜʦ ʪʨʝʪʴʦʾ. 

 



~ 70 ~ 

 

 ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʪʘ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ, ˉ 2 (18), 2015 

 

ɯʩʪʦʨʠʢʦ-ʝʪʥʦʛʨʘʬʽʯʥʘ ʝʢʩʧʦʟʠʮʽʷ ʉʣʦʙʦʞʘʥʱʠʥʘ ʦʙôʻʜʥʫʻ 35 ʩʧʦʨʫʜ ʢʽ-

ʥʮʷ ʍɯʍ ʩʪ. ï ʧʦʯʘʪʢʫ ʍʍ ʩʪ. ʟ ʃʫʛʘʥʩʴʢʦʾ, ʇʦʣʪʘʚʩʴʢʦʾ, ʉʫʤʩʴʢʦʾ ʪʘ ʍʘʨʢʽʚ-

ʩʴʢʦʾ ʦʙʣʘʩʪʝʡ, ʚʢʣʶʯʘʶʯʠ ʦʜʥʫ ʙʫʜʽʚʣʶ ʟ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʇʝʨʝʚʘʞʥʘ 

ʾʭ ʙʽʣʴʰʽʩʪʴ ʧʦʙʫʜʦʚʘʥʘ ʟ ʜʫʙʫ (80%), ʘ ʪʘʢʦʞ (ʧʦ 14%) ʟ ʦʩʠʢʠ ʪʘ ʩʦʩʥʠ. 

ʂʨʽʤ ʪʦʛʦ, ʜʝʨʝʚôʷʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʥʝʩʫʪʴ ʝʣʝʤʝʥʪʠ ʟ ʙʝʨʝʩʪʫ, ʪʦʧʦʣʽ, ʚʝʨʙʠ  

(ʧʦ 6%) ʪʘ ʚʽʣʴʭʦʚʽ ʧʣʘʩʪʠʥʠ (3%). ʇʝʨʚʠʥʥʝ ʟʦʚʥʽʰʥʻ ʦʙʩʪʝʞʝʥʥʷ ʩʧʦʨʫʜ 

ʉʣʦʙʦʞʘʥʱʠʥʠ ʚʠʷʚʠʣʦ ʝʥʪʦʤʦʣʦʛʽʯʥʽ (66%) ʪʘ ʛʨʠʙʥʽ (46%) ʧʦʰʢʦʜʞʝʥʥʷ, 

ʘ ʪʘʢʦʞ ʟʝʣʝʥʽ ʚʦʜʦʨʦʩʪʽ (31%), ʥʘʷʚʥʽʩʪʴ ʷʢʠʭ ʦʯʝʚʠʜʥʦ ʧʦʚôʷʟʘʥʘ ʟ ʥʘʜʭʦ-

ʜʞʝʥʥʷʤ ʚʦʣʦʛʠ (31%). ʇʨʦʪʽʢʘʥʥʷ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʽ ʚʩʝʨʝʜʠʥʽ ʧʨʠʤʽʱʝʥʴ 

(43%), ʷʢ ʽ ʛʨʠʙʥʽ (29%) ʪʘ ʝʥʪʦʤʦʣʦʛʽʯʥʽ (20%) ʧʦʰʢʦʜʞʝʥʥʷ. ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʟʦʚʥʽʰʥʴʦʛʦ ʦʙʩʪʝʞʝʥʥʷ 69% ʜʝʨʝʚôʷʥʠʭ ʩʧʦʨʫʜ ʪʘ 46% ʾʭ ʚʥʫʪʨʽʰʥʴʦʛʦ ʽʥ-

ʪʝʨôʻʨʫ, 8% ʟ ʥʠʭ ʙʫʣʦ ʚʽʜʥʝʩʝʥʦ ʜʦ ʯʝʪʚʝʨʪʦʾ ʢʘʪʝʛʦʨʽʾ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ,  

38% ï ʜʦ ʜʨʫʛʦʾ, ʘ 54% ï ʜʦ ʪʨʝʪʴʦʾ. 

 

 
 

ʈʠʩ. 1 ï ɿʦʚʥʽʰʥʽ ʧʦʰʢʦʜʞʝʥʥʷ ʩʧʦʨʫʜ ʚ ʅʄʅɸʇʋ çʇʠʨʦʛʽʚè 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʝʨʚʠʥʥʠʡ ʦʛʣʷʜ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʩʧʦʨʫʜ ʚʠʷʚʠʚ ʩʫʪʪʻʚʽ 

ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʭʘʨʘʢʪʝʨʽ ʟʦʚʥʽʰʥʽʭ (ʨʠʩ. 1) ʪʘ ʚʥʫʪʨʽʰʥʽʭ (ʨʠʩ. 2) ʧʦʰʢʦʜʞʝʥʴ. 

ʅʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʦʙʩʪʝʞʝʥʥʷ ʜʝʨʝʚôʷʥʠʭ ʩʧʦʨʫʜ ʚ ʯʦʪʠʨʴʦʭ ʽʩʪʦʨʠʢʦ-

ʝʪʥʦʛʨʘʬʽʯʥʠʭ ʝʢʩʧʦʟʠʮʽʷʭ ʅʘʜʜʥʽʧʨʷʥʱʠʥʘ, ʉʣʦʙʦʞʘʥʱʠʥʘ, ʇʦʣʽʩʩʷ ʪʘ ʂʘ-

ʨʧʘʪʠ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʟʘʢʦʥʦʤʽʨʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʥʘʷʚʥʽʩʪʶ ʙʽʦʧʦʰʢʦʜʞʝʥʴ 

ʪʘ ʩʧʨʠʷʪʣʠʚʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʜʣʷ ʾʭ ʨʦʟʚʠʪʢʫ. ʂʨʽʤ ʪʦʛʦ, ʽʩʥʫʻ ʟʚ'ʷʟʦʢ 

ʤʽʞ ʚʠʜʘʤʠ ʤʽʢʦʜʝʩʪʨʫʢʪʦʨʽʚ ʪʘ ʚʠʜʘʤʠ ʜʝʨʝʚʠʥʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʜʣʷ 

ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ʇʦʤʽʯʝʥʘ ʧʝʚʥʘ ʢʦʨʝʣʷʮʽʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʙʽʦʪʠʯʥʠʭ 

ʫʨʘʞʝʥʴ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ ʙʫʜʽʚʥʠʮʪʚʘ, ʭʘʨʘʢʪʝʨʥʠʤʠ ʜʣʷ ʨʽʟʥʠʭ ʨʝ-

ʛʽʦʥʽʚ ʋʢʨʘʾʥʠ. ʊʘʢ, ʘʨʭʽʪʝʢʪʫʨʥʽ ʪʨʘʜʠʮʽʾ ʅʘʜʜʥʽʧʨʷʥʱʠʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʽ-

ʜʥʦʩʥʦ ʚʠʩʦʢʫ ʙʽʦʩʪʽʡʢʽʩʪʴ ʙʫʜʽʚʝʣʴ. ɺ ʂʘʨʧʘʪʩʴʢʽʡ ʝʢʩʧʦʟʠʮʽʾ ʪʘʢʦʞ ʩʧʦʩʪʝ-

ʨʽʛʘʚʩʷ ʜʦʩʠʪʴ ʥʝʟʥʘʯʥʠʡ ʨʽʚʝʥʴ ʟʦʚʥʽʰʥʽʭ ʙʽʦʧʦʰʢʦʜʞʝʥʴ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ 

ʙʘʛʘʪʠʡ ʚʠʙʽʨ ʜʝʨʝʚʥʠʭ ʩʫʙʩʪʨʘʪʽʚ. ʈʠʟʠʢ ʤʽʢʦʜʝʩʪʨʫʢʮʽʡ ʚ ʇʦʣʽʩʴʢʽʡ ʝʢʩʧʦ-

ʟʠʮʽʾ ʤʦʞʣʠʚʦ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ ʫ ʢʦʥʩʪʨʫʢʮʽʷʭ ʩʦʩʥʦʚʦʾ ʜʝʨʝʚʠʥʠ, 

ʷʢʘ ʻ ʫʣʶʙʣʝʥʠʤ ʩʫʙʩʪʨʘʪʦʤ ʜʣʷ ʙʘʛʘʪʴʦʭ ʚʠʜʽʚ ʛʨʠʙʽʚ. ɸʨʭʽʪʝʢʪʫʨʥʽ ʦʩʦʙʣʠ-

ʚʦʩʪʽ ʙʫʜʽʚʝʣʴ ʉʣʦʙʦʞʘʥʱʠʥʠ ʥʝ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʨʦʟʚʠʪʢʫ ʙʽʦʜʝʩʪʨʫʢʪʦʨʽʚ, 

 



~ 71 ~ 

 

 ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʪʘ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ, ˉ 2 (18), 2015 

 

ʧʨʦʪʝ ʮʴʦʤʫ ʤʦʞʝ ʩʧʨʠʷʪʠ ʪʘʢʦʞ ʧʽʜʚʠʱʝʥʠʡ ʨʽʚʝʥʴ ʚʦʣʦʛʦʩʪʽ ʫ ʧʨʠʤʽʱʝʥ-

ʥʷʭ, ʱʦ ʤʦʞʣʠʚʦ ʚʠʢʣʠʢʘʥʠʡ ʧʝʨʝʤʽʱʝʥʥʷʤ ʙʫʜʽʚʝʣʴ ʚ ʥʝʪʠʧʦʚʽ ʜʣʷ ʥʠʭ 

ʧʨʠʨʦʜʥʽ ʫʤʦʚʠ. 

 

 
 

ʈʠʩ. 2 ï ɺʥʫʪʨʽʰʥʽ ʧʦʰʢʦʜʞʝʥʥʷ ʙʫʜʽʚʝʣʴ ʚ ʅʄʅɸʇʋ çʇʠʨʦʛʽʚè 

 

ʆʯʝʚʠʜʥʦ, ʥʘʡʙʽʣʴʰ ʩʫʪʪʻʚʠʤ ʬʘʢʪʦʨʦʤ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʨʦʟʚʠʪʦʢ ʛʨʠʙ-

ʥʠʭ ʽʥʬʝʢʮʽʡ, ʻ ʥʘʜʤʽʨʥʘ ʟʚʦʣʦʞʝʥʽʩʪʴ ʜʝʨʝʚʠʥʠ, ʧʨʦ ʷʢʫ ʩʚʽʜʯʠʪʴ ʥʘʷʚʥʽʩʪʴ 

ʧʨʦʪʽʢʘʥʴ, ʱʦ ʙʫʣʠ ʚʠʷʚʣʝʥ ̔ʫ ʙʽʣʴʰʦʩʪʽ ʩʧʦʨʫʜ ʷʢ ʟʦʚʥʽ, ʪʘʢ ʽ ʚʩʝʨʝʜʠʥʽ. ʆʜ-

ʥʘʢ ʚ ʟʦʚʥʽʰʥʴʦʤʫ ʦʙʩʪʝʞʝʥʥʽ ʙʫʜʠʥʢʽʚ ʟ ʇʦʣʽʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʧʨʦʪʽʢʘʥʴ ʥʝ 

ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʟʦʚʩʽʤ, ʘ ʢʽʣʴʢʽʩʪʴ ʙʫʜʠʥʢʽʚ, ʥʘ ʷʢʠʭ ʙʫʣʦ ʟʥʘʡʜʝʥʦ ʛʨʠʙʠ,  

ʙʫʣʘ ʥʘʡʙʽʣʴʰʦʶ ʟ-ʧʦʤʽʞ ʽʥʰʠʭ ʨʝʛʽʦʥʽʚ. ʂʨʘʧʯʘʩʪʽ ʢʦʣʦʥʽʾ ʤʽʢʨʦʤʽʮʝʪʽʚ, ʷʢ  

ʽ ʥʘʣʽʪ ʟʝʣʝʥʠʭ ʚʦʜʦʨʦʩʪʝʡ ʪʘ ʟʤʽʥʘ ʢʦʣʴʦʨʫ ʜʝʨʝʚʠʥʠ, ʧʝʨʝʚʘʞʘʶʪʴ ʫ ʟʦʚʥʽ-

ʰʥʽʭ ʜʝʨʝʚʥʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ. ʅʘʪʦʤʽʩʪʴ, ʝʥʪʦʤʦʣʦʛʽʯʥʽ ʪʘ ʛʨʠʙʥʽ ʧʦʰʢʦʜʞʝʥ-

ʥʷ ʪʨʘʧʣʷʶʪʴʩʷ ʷʢ ʟʦʚʥʽ, ʪʘʢ ʽ ʚʩʝʨʝʜʠʥʽ ʩʧʦʨʫʜ.  

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʪʘ ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʛʨʠʙʽʚ ʟʘʣʝʞʘʪʴ ʥʝ ʪʽʣʴʢʠ ʚʽʜ 

ʝʢʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʘʣʝ ʡ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚ'ʷʟʘʥ ̔ʟ ʚʠʜʘʤʠ ʜʝʨʝʚʥʠʭ ʩʫʙ-

ʩʪʨʘʪʽʚ (ʪʘʙʣ.). ʉʫʜʷʯʠ ʟ ʘʥʘʣʽʟʫ ʝʢʩʧʦʟʠʮʽʡ, ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʦʶ ʙʫʜʽʚʝʣʴ-

ʥʦʶ ʜʝʨʝʚʠʥʦʶ ʚ ʋʢʨʘʾʥʽ ʻ ʜʫʙ (40%), ʘʣʝ ʩʪʫʧʽʥʴ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʤʽʥʶ-

ʻʪʴʩʷ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʝʛʽʦʥʫ. ɺ ʂʘʨʧʘʪʘʭ ʮʝ ʜʝʨʝʚʦ ʟʘʡʤʘʻ ʜʨʫʛʝ ʤʽʩʮʝ ʟʘ 

ʯʘʩʪʦʪʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʙʫʜʽʚʥʠʮʪʚʽ, ʧʽʩʣʷ ʜʝʨʝʚʠʥʠ ʩʤʝʨʝʢʠ, ʘ ʚ ʇʦʣʽʩʩʽ ï 

ʧʽʩʣʷ ʩʦʩʥʠ. ɺ ʂʘʨʧʘʪʩʴʢʽʡ ʝʢʩʧʦʟʠʮʽʾ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰʘ ʨʽʟʥʦʤʘʥʽʪ-

ʥʽʩʪʴ ʚʠʜʽʚ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ ʫ ʩʢʣʘʜʽ ʙʫʜʽʚʝʣʴ, ʚʠʧʝʨʝʜʞʘʶʯʠ ʉʣʦʙʦʞʘʥʱʠʥʫ 

ʪʘ ʇʦʣʽʩʩʷ. ʎʽʢʘʚʦ, ʱʦ ʥʘʡʙʽʣʴʰʝ ʛʨʠʙʥʠʭ ʧʦʰʢʦʜʞʝʥʴ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʩʘʤʝ  

ʚ ʇʦʣʽʩʩʽ, ʘ ʥʝ ʚ ʂʘʨʧʘʪʘʭ, ʷʢ ʮʝ ʤʦʞʥʘ ʙʫʣʦ ʙ ʦʯʽʢʫʚʘʪʠ, ʩʫʜʷʯʠ ʟ ʙʘʛʘʪʦʛʦ 

ʚʠʙʦʨʫ ʜʝʨʝʚʥʠʭ ʩʫʙʩʪʨʘʪʽʚ. ɺ ʩʧʦʨʫʜʘʭ ʝʢʩʧʦʟʠʮʽʾ ʅʘʜʜʥʽʧʨʷʥʱʠʥʠ ʙʫʣʠ 

ʟʘʜʽʷʥʽ ʚʩʴʦʛʦ ʪʨʠ ʚʠʜʠ ʜʝʨʝʚ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ, ʪʦʤʫ ʢʽʣʴʢʽʩʪʴ ʛʨʠʙʥʠʭ ʧʦ-

ʰʢʦʜʞʝʥʴ ʚʠʷʚʠʣʘʩʴ ʦʯʽʢʫʚʘʥʦ ʥʘʡʥʠʞʯʘ. 
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ʊʘʙʣʠʮʷ. ɺʠʜʠ ʜʝʨʝʚʠʥʠ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʚ ʅʄʅɸʇʋ çʇʠʨʦʛʽʚè 

ˉ 

ɺʠʜ  

ʜʝʨʝʚʠʥʠ 

ʂʘʨʧʘʪʠ ʅʘʜʜʥʽʧʨʷʥʱʠʥʘ ʇʦʣʽʩʩʷ ʉʣʦʙʦʞʘʥʱʠʥʘ 

ʂʽʣʴʢʽʩʪʴ 

ʢʦʥʩʪʨʫʢʮʽʡ % 

ʂʽʣʴʢʽʩʪʴ 

ʢʦʥʩʪʨʫʢʮʽʡ % 

ʂʽʣʴʢʽʩʪʴ 

ʢʦʥʩʪʨʫʢʮʽʡ % 

ʂʽʣʴʢʽʩʪʴ 

ʢʦʥʩʪʨʫʢʮʽʡ % 

1 ɼʫʙ 10 26 13 25 11 44 28 80 

2 ʉʦʩʥʘ   7 14 24 96 5 14 

3 ʉʤʝʨʝʢʘ 24 63       

4 ʆʩʠʢʘ 2 5 1 2 1 4 5 14 

5 ʊʦʧʦʣʷ 1 3   2 8 2 6 

6 ɹʫʢ 4 11       

7 ɹʝʨʝʩʪ       2 6 

8 ɺʝʨʙʘ       2 6 

9 ɺʽʣʴʭʘ 1 3     1 3 

10 ʃʽʱʠʥʘ 2 5       

11 ɹʝʨʝʟʘ     1 4   

12 ɻʦʨʽʭ     1 4   

13 ɻʨʘʙ 1 3       

14 ʗʣʠʥʘ 1 3       

15 ʗʩʝʥʴ 1 3       

 ɿʘʛʘʣʦʤ 47  21  40  45  

 

ʆʙʛʦʚʦʨʝʥʥʷ ʪʘ ʚʠʩʥʦʚʢʠ. ʇʽʜʩʫʤʢʦʚʝ ʦʮʽʥʶʚʘʥʥʷ ʩʪʘʥʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 
ʩʧʦʨʫʜ ʙʘʟʫʚʘʣʦʩʴ ʷʢ ʥʘ ʦʢʨʝʤʠʭ ʧʦʢʘʟʥʠʢʘʭ, ʪʘʢ ʽ ʥʘ ʢʦʤʧʣʝʢʩʥʠʭ. ʂʦʞʥʽʡ 

ʦʙʩʪʝʞʝʥʽʡ ʙʫʜʽʚʣʽ ʙʫʣʘ ʚʩʪʘʥʦʚʣʝʥʘ ʢʘʪʝʛʦʨʽʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ, ʟʛʽʜʥʦ ʟ ʜʽʶ-

ʯʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ (ʨʠʩ. 3). ɺʽʟʫʘʣʴʥʽ ʥʘʪʫʨʥʽ ʢʣʘʩʠʬʽʢʘʮʽʡʥʽ ʦʟʥʘʢʠ ʪʝʭʥʽʯʥʦ-

ʛʦ ʩʪʘʥʫ ʜʝʨʝʚôʷʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʩʧʦʨʫʜ ʚʽʜʧʦʚʽʜʘʣʠ ʜʨʫʛʽʡ ï 57%, ʪʨʝʪʽʡ ï 

30% ʪʘ ʯʝʪʚʝʨʪʽʡ ï 13% ʢʘʪʝʛʦʨʽʷʤ. ɿʘ ʧʦʧʝʨʝʜʥʽʤʠ ʦʮʽʥʢʘʤʠ, ʥʘʡʢʨʘʱʠʡ  

ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʙʫʜʽʚʝʣʴ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʚ ʝʢʩʧʦʟʠʮʽʾ ʅʘʜʜʥʽʧʨʷʥʱʠʥʠ, ʜʝ ʜʦ 

ʜʨʫʛʦʾ ʢʘʪʝʛʦʨʽʾ ʙʫʣʦ ʚʽʜʥʝʩʝʥʦ 92% ʩʧʦʨʫʜ. ʆʯʝʚʠʜʥʦ, ʧʨʠʨʦʜʥʽ ʫʤʦʚʠ ʤʫ-

ʟʝʶ ʧʦʜʽʙʥʽ ʧʨʠʨʦʜʥʠʤ ʫʤʦʚʘʤ ʤʽʩʮʝʚʦʩʪʽ, ʜʝ ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ ʩʧʦʨʫʜʠ, ʪʦʤʫ 

ʾʭ ʧʝʨʝʤʽʱʝʥʥʷ ʥʝ ʩʪʘʣʦ ʩʪʨʝʩʦʚʠʤ ʬʘʢʪʦʨʦʤ. ʅʘʪʦʤʽʩʪʴ, ʚ ʝʢʩʧʦʟʠʮʽʾ ʉʣʦ-

ʙʦʞʘʥʱʠʥʠ ʥʘʡʙʽʣʴʰʠʡ ʚʽʜʩʦʪʦʢ (38%) ʙʫʜʽʚʝʣʴ ʯʝʪʚʝʨʪʦʾ ʢʘʪʝʛʦʨʽʾ ʪʝʭʥʽʯ-

ʥʦʛʦ ʩʪʘʥʫ, ʱʦ, ʤʦʞʣʠʚʦ, ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʧʣʠʚ ʟʤʽʥʠ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚ ʚ ʨʝʟʫʣʴ-

ʪʘʪʽ ʧʝʨʝʥʝʩʝʥʥʷ. ɹʫʜʽʚʣʽ ʟ ʂʘʨʧʘʪ ʨʦʟʤʽʩʪʠʣʠ ʥʘ ʧʘʛʦʨʙʽ, ʱʦʙ ʤʘʢʩʠʤʘʣʴʥʦ 

ʚʽʜʪʚʦʨʠʪʠ ʧʨʠʨʦʜʥʽ ʫʤʦʚʠ ʛʽʨʩʴʢʦʾ ʤʽʩʮʝʚʦʩʪʽ, ʪʦʤʫ ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ 

ʩʧʦʨʫʜ ʪʫʪ ʜʦʙʨʝ ʟʙʝʨʝʛʣʘʩʴ: 52% ï ʜʨʫʛʘ ʢʘʪʝʛʦʨʽʷ, 41% ï ʪʨʝʪʷ ʪʘ 7% ï ʯʝʪ-

ʚʝʨʪʘ. ʇʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʨʝʛʽʦʥʘʤʠ, ʚ ʝʢʩʧʦʟʠʮʽʾ ʇʦʣʽʩʩʷ ʙʫʜʽʚʣʽ ʜʦʩʠʪʴ 

ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʠʣʠʩʴ ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ: ʜʨʫʛʘ ï 37%, ʪʨʝ-

ʪ̫  ï 42% ʪʘ ʯʝʪʚʝʨʪʘ ï 21%. ʉʘʤʝ ʪʫʪ ʨʦʟʪʘʰʦʚʘʥʘ ʥʘʡʩʪʘʨʽʰʘ ʙʫʜʽʚʣʷ 

ʅʄʅɸʇʋ çʇʠʨʦʛʽʚè ï ʭʘʪʘ ʟ ʩʝʣʘ ʉʘʤʘʨʠ ʈʘʪʥʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ɺʦʣʠʥʩʴʢʦʾ 

ʦʙʣʘʩʪʽ 1587 ʨ., ʷʢʘ, ʥʘ ʞʘʣʴ, ʥʝ ʝʢʩʧʦʥʫʻʪʴʩʷ ʟ ʧʨʠʯʠʥʠ ʟʥʘʯʥʠʭ ʤʽʪʦʪʠʯʥʠʭ 

ʧʦʰʢʦʜʞʝʥʴ ʧʦ ʚʩʴʦʤʫ ʚʥʫʪʨʽʰʥʴʦʤʫ ʧʝʨʠʤʝʪʨʫ ʙʫʜʽʚʣʽ ʪʘ ʟʘʛʘʣʴʥʦʛʦ ʘʚʘ-

ʨʽʡʥʦʛʦ ʩʪʘʥʫ ʢʦʥʩʪʨʫʢʮʽʡ.  
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ʈʠʩ. 3 ï ʂʘʪʝʛʦʨʽʾ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʩʧʦʨʫʜ ʚ ʅʄʅɸʇʋ çʇʠʨʦʛʽʚè 

 

ʉʣʽʜ ʥʘʛʦʣʦʩʠʪʠ, ʱʦ ʜʘʥʘ ʦʮʽʥʢʘ ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʙʫʜʽʚʝʣʴ ʅʄʅɸʇʋ 

çʇʠʨʦʛʽʚè ʜʦ ʧʝʚʥʠʭ ʢʘʪʝʛʦʨʽʡ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʥʦʩʠʪʴ ʧʦʧʝʨʝʜʥʽʡ ʭʘʨʘʢʪʝʨ, 

ʘ ʜʣʷ ʦʩʪʘʪʦʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʨʽʙʝʥ ʜʦʚʛʦʩʪʨʦʢʦʚʠʡ ʤʦʥʽʪʦʨʠʥʛ ʪʘ ʟʘʩʪʦ-

ʩʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʝʢʩʧʝʨʪʽʚ ʟ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ.  

ɿʘʛʘʣʦʤ, ʫʤʦʚʠ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʨʝʢʨʝʘʮʽʡʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʜʝ-

ʨʝʚôʷʥʠʭ ʧʘʤôʷʪʦʢ ʚ ʯʦʪʠʨʴʦʭ ʦʙʩʪʝʞʝʥʠʭ ʝʢʩʧʦʟʠʮʽʷʭ ʅʄʅɸʇʋ çʇʠʨʦʛʽʚè 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʩʪʘʥʜʘʨʪʽʚ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʝʨʝʚôʷʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ʇʨʦʪʝ ʥʘʚʽʪʴ ʧʝʨʚʠʥʥʝ ʦʙʩʪʝʞʝʥʥʷ 

ʜʝʨʝʚôʷʥʠʭ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʧʘʤôʷʪʦʢ ʚ ʅʄʅɸʇʋ çʇʠʨʦʛʽʚè ʚʠʷʚʠʣʦ ʥʘʷʚʥʽʩʪʴ 

ʟʥʘʯʥʠʭ ʧʦʰʢʦʜʞʝʥʴ ʛʨʠʙʘʤʠ ʜʝʷʢʠʭ ʙʫʜʽʚʝʣʴ. ʎʽ ʩʧʦʨʫʜʠ ʧʦʪʨʝʙʫʶʪʴ ʥʘʛʘ-

ʣʴʥʠʭ ʦʧʝʨʘʪʠʚʥʠʭ ʟʘʭʦʜʽʚ ʟ ʫʩʫʥʝʥʥ ̫ʨʫʡʥʽʚʥʦʛʦ ʚʧʣʠʚʫ ʤʽʢʦʜʝʩʪʨʫʢʪʦʨʽʚ,  

ʘ ʪʘʢʦʞ ʽʥʰʠʭ ʥʝʛʘʪʠʚʥʠʭ ʙʽʦʪʠʯʥʠʭ ʪʘ ʘʙʽʦʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ.  

ʅʘʨʘʟʽ ʥʘʡʙʽʣʴʰ ʩʢʣʘʜʥʠʤ ʤʦʤʝʥʪʦʤ ʻ ʪʨʘʢʪʫʚʘʥʥʷ ʚʠʜʫ ʽʥʬʽʢʦʚʘʥʦʩʪʽ,  

ʘ ʩʘʤʝ, ʯʠ ʩʣʽʜ ʚʚʘʞʘʪʠ ʧʝʚʥʽ ʛʨʠʙʠ ʟʚʠʯʘʡʥʠʤʠ ʢʦʥʪʘʤʽʥʘʥʪʘʤʠ ʯʠ ʻ ʧʽʜʩʪʘ-

ʚʠ ʚʽʜʥʦʩʠʪʠ ʾʭ ʜʦ ʩʧʨʘʚʞʥʽʭ ʜʝʩʪʨʫʢʪʦʨʽʚ. ʆʮʽʥʶʚʘʥʥʷ ʽʥʬʽʢʦʚʘʥʦʩʪʽ ʙʘʟʫ-

ʻʪʴʩʷ ʷʢ ʥʘ ʦʢʨʝʤʠʭ, ʪʘʢ ʽ ʥʘ ʢʦʤʧʣʝʢʩʥʠʭ ʧʦʢʘʟʥʠʢʘʭ. ʆʢʨʝʤʽ ʧʦʢʘʟʥʠʢʠ 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʩʪʘʥʫ ʧʦʚʝʨʭʥʽ ʜʝʨʝʚʠʥʠ, ʩʪʫʧʽʥʴ ʟʘʛʘʣʴʥʦʾ ʢʦʥ-

ʪʘʤʽʥʘʮʽʾ ʧʦʚʝʨʭʥʽ, ʥʘʷʚʥʽʩʪʴ ʛʨʠʙʥʠʭ ʩʪʨʫʢʪʫʨ (ʩʧʦʨ, ʛʽʬ, ʧʣʦʜʦʚʠʭ ʪʽʣ), ʾʭ 

ʧʨʠʙʣʠʟʥʦʾ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʪʘ ʨʦʩʪʦʚʠʭ ʧʨʦʮʝʩʽʚ ʽ ʪ. ʽʥ. ʂʦʤʧʣʝʢʩʥʽ ʧʦʢʘʟʥʠ-

ʢʠ ʚʢʣʶʯʘʶʪʴ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʚʠʜʽʣʝʥʠʭ ʛʨʠʙʽʚ, ʦʮʽʥʶʚʘʥʥʷ ʾʭ ʜʝʩʪʨʫʢʪʠʚʥʦʾ 

ʟʜʘʪʥʦʩʪʽ ʪʘ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʬʫʥʛʽʮʠʜʽʚ. ʄʽʢʦʣʦʛʽʯʥʝ ʦʙʩʪʝʞʝʥʥʷ ʤʽʢʨʦʤʽʮʝʪʽʚ 

ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʚʠʷʚʣʝʥʥʷ ʜʽʣʷʥʦʢ, ʟ ʷʢʠʭ ʪʨʝʙʘ ʚʽʜʽʙʨʘʪʠ ʧʨʦʙʠ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʚʽʜʽʙʨʘʥʠʭ ʧʨʦʙ ʧʨʦʚʦʜʠʪʴʩʷ ʟ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ: 1) ʥʘʷʚʥʦʩʪʽ ʤʽʢʨʦʤʽʮʝ-

ʪʽʚ; 2) ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʛʨʠʙʽʚ, ʝʣʝʤʝʥʪʠ ʷʢʠʭ ʥʘʷʚʥʽ ʚ ʧʨʦʙʘʭ; 3) ʪʘʢʩʦʥʦʤʽʯ-

ʥʦʾ ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʚʠʷʚʣʝʥʠʭ ʤʽʢʨʦʤʽʮʝʪʽʚ; 4) ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʘʥʪʠʩʝʧʪʠʯʥʠʭ 

ʟʘʩʦʙʽʚ. ɺʠʷʚʣʝʥʥʷ ʯʠʥʥʠʢʽʚ ʨʫʡʥʽʚʥʦʛʦ ʧʨʦʮʝʩʫ ï ʮʝ ʟʘʜʘʯʘ ʟ ʙʘʛʘʪʴʤʘ ʥʝʚʽ-

ʜʦʤʠʤʠ. ɸʨʛʫʤʝʥʪʦʚʘʥʠʤ ʜʦʢʘʟʦʤ ʜʝʩʪʨʫʢʪʠʚʥʦʾ ʟʜʘʪʥʦʩʪʽ ʛʨʠʙʘ ʤʦʞʫʪʴ  

ʙʫʪʠ ʨʝʟʫʣʴʪʘʪʠ ʩʧʝʮʽʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɼʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ ʤʽʢʨʦʤʽʮʝʪʽʚ 

ʚʣʘʩʪʠʚʽ ʩʚʦʾ ʩʪʨʦʢʠ ʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʩʪʦʚʦʛʦ ʧʨʦʮʝʩʫ. ɻʨʠʙʥʘ ʩʧʦʨʘ, ʷʢʘ  
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ʟʘʢʨʽʧʠʣʘʩʴ ʥʘ ʩʫʙʩʪʨʘʪʽ, ʤʦʞʝ ʧʝʨʝʙʫʚʘʪʠ ʫ ʩʪʘʥʽ ʩʧʦʢʦʶ ʥʝʚʠʟʥʘʯʝʥʠʡ ʯʘʩ. 

ɹʘʛʘʪʦʨʽʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ɽ.ɿ. ʂʦʚʘʣʴ ʟʘ ʨʦʩʪʦʚʠʤʠ ʧʨʦʮʝʩʘʤʠ ʤʽʢʨʦʤʽʮʝʪʽʚ, 

ʚʠʜʽʣʝʥʠʭ ʟ ʤʫʟʝʡʥʠʭ ʧʨʝʜʤʝʪʽʚ, ʜʦʟʚʦʣʠʣʠ ʚʠʷʚʠʪʠ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʩʫʙʩʪʨʘʪ-

ʥʦʾ ʘʜʘʧʪʦʚʘʥʦʩʪʽ, ʩʪʫʧʝʥʷ ʟʘʧʠʣʝʥʥʷ ʪʘ ʧʦʰʢʦʜʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʫʤʦʚ ʟʙʝʨʽ-

ʛʘʥʥʷ ʧʘʤôʷʪʦʢ. ʍʦʯʘ ʜʽʷ ʪʘʢʠʭ ʬʘʢʪʦʨʽʚ, ʷʢ ʪʝʤʧʝʨʘʪʫʨʘ, ʚʦʣʦʛʽʩʪʴ, ʚʽʜʩʫʪ-

ʥʽʩʪʴ ʩʚʽʪʣʦʚʠʭ ʪʘ ʧʦʚʽʪʨʷʥʠʭ ʧʦʪʦʢʽʚ, ʜʦʩʪʫʧʥʽʩʪʴ ʩʫʙʩʪʨʘʪʫ, ʥʝʦʙʭʽʜʥʘ ʜʣʷ 

ʚʩʽʭ ʛʨʠʙʽʚ, ʧʨʦʪʝ ʚʠʭʽʜ ʽʟ ʩʪʘʥʫ ʩʧʦʢʦʶ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʫʤʦʚʘʭ, ʽʥʜʠʚʽʜʫʘʣʴ-

ʥʠʭ ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ ʽ ʥʘʚʽʪʴ ʰʪʘʤʫ. ʅʘʡʙʽʣʴʰ ʪʠʧʦʚʠʤ ʧʦʰʢʦʜʞʝʥʥʷʤ, 

ʩʧʨʠʯʠʥʝʥʠʤ ʤʽʢʨʦʩʢʦʧʽʯʥʠʤʠ ʛʨʠʙʘʤʠ, ʻ ʥʘʣʴʦʪʠ ʨʽʟʥʦʛʦ ʢʦʣʴʦʨʫ, ʚʠʩʦʪʠ ʪʘ 

ʱʽʣʴʥʦʩʪʽ. ʊʨʘʧʣʷʶʪʴʩʷ ʦʢʨʝʤʽ ʢʨʘʧʯʘʩʪʽ ʱʽʣʴʥʽ ʢʦʣʦʥʽʾ. ʊʘʢʦʞ ʭʘʨʘʢʪʝʨʥʽ 

ʨʽʟʥʦʙʘʨʚʥʽ ʧʣʷʤʠ, ʷʢʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʛʨʠʙʥʦʛʦ ʦʨʛʘʥʽʟʤʫ ʪʘ 

ʘʢʪʠʚʥʝ ʚʠʜʽʣʝʥʥʷ ʩʧʝʮʠʬʽʯʥʠʭ ʘʛʨʝʩʠʚʥʠʭ ʟʘʙʘʨʚʣʝʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ. ʅʘ ʧʨʦ-

ʮʝʩʠ ʨʫʡʥʫʚʘʥʥʷ ʧʘʤôʷʪʦʢ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ ʧʦʚʽʪʨʷ ʪʘ 

ʚʥʫʪʨʽʰʥʽʭ ʢʦʥʩʪʨʫʢʮʽʡ. ʆʢʨʝʤʽ ʯʘʩʪʦʯʢʠ ʧʠʣʫ ʻ ʩʫʙʩʪʨʘʪʦʤ ʜʣʷ ʘʜʛʝʟʽʾ ʩʧʦʨ 

ʤʽʢʨʦʤʽʮʝʪʽʚ, ʢʣʽʪʠʥ ʚʦʜʦʨʦʩʪʝʡ, ʩʠʥʘʥʪʨʦʧʥʠʭ ʢʣʽʱʽʚ. ʂʦʣʦʥʽʟʫʶʯʠ ʯʘʩʪʦʯ-

ʢʠ ʧʠʣʫ, ʛʨʠʙʠ ʟʜʘʪʥʽ ʚʠʜʽʣʷʪʠ ʘʛʨʝʩʠʚʥʽ ʤʝʪʘʙʦʣʽʪʠ, ʷʢʽ ʥʘʚʽʪʴ ʫ ʤʽʢʨʦʢʽʣʴ-

ʢʦʩʪʷʭ ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʠʪʠ ʟʤʽʥʠ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʧʘʤôʷʪʢʠ. ʉʧʦʨʠ ʤʽʢʨʦ-

ʤʽʮʝʪʽʚ ʟʜʘʪʥʽ ʥʝ ʣʠʰʝ ʜʦ ʧʦʚʝʨʭʥʝʚʦʾ ʘʜʛʝʟʽʾ, ʘʣʝ ʡ ʤʦʞʫʪʴ ʧʨʦʥʠʢʘʪʠ  

ʚ ʥʝʧʦʤʽʪʥʽ ʧʦʨʫʰʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʙʽʣʴʰ ʛʣʠʙʦʢʠʭ ʰʘʨʽʚ, ʟʙʝʨʽʛʘʶʯʠ ʞʠʪʪʻ-

ʟʜʘʪʥʽʩʪʴ ʫʧʨʦʜʦʚʞ ʢʽʣʴʢʦʭ ʜʝʩʷʪʠʨʽʯ ʽ ʨʦʟʧʦʯʠʥʘʶʯʠ ʘʢʪʠʚʥʦ ʬʫʥʢʮʽʦʥʫʚʘ-

ʪʠ ʟʘ ʚʠʥʠʢʥʝʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʜʣʷ ʾʭ ʨʦʟʚʠʪʢʫ, ʪʘʢʠʭ ʷʢ ʪʝʤʧʝʨʘʪʫʨʥʦ-

ʚʦʣʦʛʽʩʥʠʡ ʨʝʞʠʤ, ʩʪʘʨʽʥʥʷ ʤʘʪʝʨʽʘʣʫ ʪʦʱʦ[2]. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʨʦʙʣʝʥʽ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ: 

1. ʋʤʦʚʠ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʨʝʢʨʝʘʮʽʡʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʜʝ-

ʨʝʚôʷʥʠʭ ʧʘʤôʷʪʦʢ ʚ ʯʦʪʠʨʴʦʭ ʦʙʩʪʝʞʝʥʠʭ ʝʢʩʧʦʟʠʮʽʷʭ ʅʄʅɸʇʋ çʇʠʨʦʛʽʚè 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʩʪʘʥʜʘʨʪʽʚ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʝʨʝʚôʷʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʧʨʦʪʝ ʚʠʷʚʣʝʥʽ ʦʢʨʝʤʽ ʩʧʦʨʫʜʠ, ʷʢʽ 

ʧʦʪʨʝʙʫʶʪʴ ʥʝʛʘʡʥʠʭ ʟʘʭʦʜʽʚ ʟ ʫʩʫʥʝʥʥ ̫ʨʫʡʥʽʚʥʦʛʦ ʚʧʣʠʚʫ ʤʽʢʦʜʝʩʪʨʫʢʪʦʨʽʚ 

ʪʘ ʽʥʰʠʭ ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ. 

2. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʝʨʚʠʥʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʜʝʨʝʚôʷʥʠʭ ʩʧʦʨʫʜ ʚ ʯʦʪʠ-

ʨʴʦʭ ʽʩʪʦʨʠʢʦ-ʝʪʥʦʛʨʘʬʽʯʥʠʭ ʝʢʩʧʦʟʠʮʽʷʭ ʅʘʜʜʥʽʧʨʷʥʱʠʥʘ, ʉʣʦʙʦʞʘʥʱʠʥʘ, 

ʇʦʣʽʩʩʷ ʪʘ ʂʘʨʧʘʪʠ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʧʦʧʝʨʝʜʥʶ ʙʘʟʫ ʜʘʥʠʭ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ 

ʙʽʦʧʦʰʢʦʜʞʝʥʴ ʪʘ ʥʘʛʣʷʜʫ ʟʘ ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʥʦʨʤ ʝʢʦ-

ʙʝʟʧʝʢʠ. 

3. ɺʩʪʘʥʦʚʣʝʥʦ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʥʘʷʚʥʽʩʪʶ ʙʽʦʜʝʩʪʨʫʢʪʦʨʽʚ ʪʘ 

ʩʧʨʠʷʪʣʠʚʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʜʣʷ ʾʭ ʨʦʟʚʠʪʢʫ  ̔ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ 

ʙʫʜʽʚʥʠʮʪʚʘ, ʭʘʨʘʢʪʝʨʥʠʤʠ ʜʣʷ ʨʽʟʥʠʭ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʪʘ ʚʠʜʘʤʠ ʜʝʨʝʚʠʥʠ, 

ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʜʣʷ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ.  

ɿʘʭʠʩʪ ʜʝʨʝʚ'ʷʥʠʭ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʩʧʦʨʫʜ ʻ ʦʜʥʠʤ ʽʟ ʥʘʧʨʷʤʢʽʚ ʝʢʦʣʦʛʽʯ-

ʥʦʾ ʙʝʟʧʝʢʠ. ʇʨʦʙʣʝʤʘ ʟʙʝʨʝʞʝʥʥʷ ʤʫʟʝʡʥʦ-ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʧʘʤôʷʪʦʢ ʪʘ ʝʢʦ-

ʙʝʟʧʝʢʠ ʾʭ ʨʝʢʨʝʘʮʽʡʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʘʩʣʫʛʦʚʫʻ ʥʘ ʧʠʣʴʥʫ ʫʚʘʛʫ ʪʘ ʥʘʢʣʘʜʘʻ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʥʘ ʚʩʽʭ, ʭʪʦ ʧʨʠʯʝʪʥʠʡ ʜʦ ʾʾ ʚʠʨʽʰʝʥʥʷ. ɺ ʧʨʦʮʝʩʽ ʚʠʨʽʰʝʥʥʷ 

ʟʘʚʜʘʥʴ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ 

ʙʽʦʩʪʽʡʢʦʩʪʽ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʧʨʦʛʥʦʟʫʚʘʪʠ ʚʧʣʠʚ ʙʽʦʣʦʛʽʯʥʠʭ 

ʘʛʝʥʪʽʚ ʥʝ ʪʽʣʴʢʠ ʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ, ʘʣʝ ʡ ʥʘ ʩʪʘʥ ʞʠʪʪʷ ʪʘ ʟʜʦʨʦʚôʷ 

ʣʶʜʠʥʠ. ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʟʘʩʘʜ ʙʽʦʜʝʩʪʨʫʢʮʽʡ ʤʘ-

ʪʝʨʽʘʣʽʚ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʥʘʜʽʡʥʽ ʫʤʦʚʠ ʜʣʷ ʞʠʪʪʷ ʪʘ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ. 
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ɸʚʪʦʨʠ ʚʠʩʣʦʚʣʶʶʪʴ ʱʠʨʫ ʚʜʷʯʥʽʩʪʴ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʤʫ-

ʟʝʶ ʥʘʨʦʜʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʪʘ ʧʦʙʫʪʫ ʋʢʨʘʾʥʠ çʇʠʨʦʛʽʚè ʟʘ ʽʥʬʦʨʤʘʮʽʡʥʫ ʪʘ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʫ ʧʽʜʪʨʠʤʢʫ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 
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ʀ.ʅ. ʉʀʄʆʅʆɺ, ɺ.ɺ. ʊʈʆʌʀʄʆɺʀʏ 

 

ʆʉʆɹɽʅʅʆʉʊʀ ʌʆʈʄʀʈʆɺɸʅʀʗ ɾʀɺʆʁ ʄɸʊɽʈʀʀ  

ʀ ɺʃʀʗʅʀɽ ʂʆʅʊʀʅʋɸʃʔʅʓʍ ʕʃɽʂʊʈʆʄɸɻʅʀʊʅʓʍ ʇʆʃɽʁ  

ʆʂʈʋɾɸʖʑɽʁ ʉʈɽɼʓ 

 
ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʝ 

ʧʨʝʜʧʦʩʳʣʢʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʦʣʷ ʞʠʚʦʡ ʤʘʪʝʨʠʠ. ɸʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʩʜʝ-

ʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʧʨʠʨʦʜʘ ʧʦʣʷ ʞʠʚʦʡ ʤʘʪʝʨʠʠ ʩʚʷʟʘʥʘ  

ʩ ʩʘʤʦʩʦʛʣʘʩʦʚʘʥʥʳʤʠ ʧʦʣʷʤʠ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ ʵʣʝʢʪʨʦʣʠʪʦʚ, ʢʦʪʦʨʳʝ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʞʠʚʦʡ ʪʢʘʥʠ. ʉʪʨʫʢ-

ʪʫʨʥʳʝ ʯʘʩʪʠʮʳ ʤʘʪʝʨʠʠ ï ʧʨʦʪʦʥ, ʵʣʝʢʪʨʦʥ ï ʵʪʦ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʘʪ-

ʪʝʨʥʳ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʠʟ ʩʪʦʷʯʝʡ ʢʦʥʪʠʥʫʘʣʴʥʦʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣ-

ʥʳ. ɺʝʱʝʩʪʚʦ ï ʬʦʨʤʘ ʧʨʦʷʚʣʝʥʠʷ ʩʚʦʡʩʪʚ ʝʜʠʥʦʛʦ ʢʦʥʪʠʥʫʘʣʴʥʦʛʦ ʧʦʣʷ, 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʢʘʥʘʣ ʦʙʱʝʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ 

ʞʠʚʦʡ ʠ ʬʠʟʠʯʝʩʢʦʡ ʤʘʪʝʨʠʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʢʦʥʪʠʥʫʘʣʴʥʘʷ ʵʣʝʢʪʨʦʜʠʥʘ-

ʤʠʢʘ, ʩʪʦʷʯʘʷ ʚʦʣʥʘ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʘʪʪʝʨʥ, ʩʘʤʦʩʦʛʣʘʩʦʚʘʥʥʳʝ ʩʠʩʪʝ-

ʤʳ, ʞʠʚʘʷ ʤʘʪʝʨʠʷ, ʚʦʜʥʳʝ ʩʨʝʜʳ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ 

 

ʈʘʟʤʝʞʝʚʘʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʝʩʪʝʩʪʚʦʟʥʘʥʠʠ ʧʨʦʠʟʦʰʣʦ ʥʘ ʨʫʙʝʞʝ ʨʘʟʜʝʣʘ 

ʬʠʟʠʢʠ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʤʠʨʘ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʥʦ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦ-

ʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ ʚ ʞʠʚʦʡ ʤʘʪʝʨʠʠ, ʚʦʜʥʳʭ ʩʠʩʪʝʤʘʭ ʠ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ 

ʬʘʟ. ʌʠʟʠʢʘ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ, ʚʟʷʚ ʥʘ ʩʝʙʷ ʨʦʣʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʥʘʫʢʠ, 

ʦʧʠʨʘʝʪʩʷ ʥʘ ʜʦʩʪʠʞʝʥʠʷ ʢʚʘʥʪʦʚʳʭ ʪʝʦʨʠʡ ʦ ʩʪʨʫʢʪʫʨʝ ʯʘʩʪʠʮ, ʢʦʨʧʫʩʢʫʣʷ-

ʨʠʟʘʮʠʠ ʤʘʪʝʨʠʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʫʭʦʜʠʪ ʚʛʣʫʙʴ ʧʦʟʥʘʥʠʡ ʦ ʧʨʦʠʩʭʦʞʜʝ-

ʥʠʠ ɺʩʝʣʝʥʥʦʡ ʠ ʤʘʪʝʨʠʠ. ʊʝʦʨʠʠ ʞʝ ʧʨʦʮʝʩʩʦʚ ʚ ʦʙʣʘʩʪʠ ʥʠʟʢʠʭ ʵʥʝʨʛʠʡ, 

ʥʘʧʨʠʤʝʨ, ʚ ʚʦʜʥʳʭ ʩʨʝʜʘʭ, ʞʠʚʦʡ ʤʘʪʝʨʠʠ, ʩʪʨʦʷʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʙʘʟʠʩʝ 

ʢʣʘʩʩʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʠ ʟʘ ʨʝʜʢʠʤ ʠʩʢʣʶʯʝʥʠʝʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʚʘʥʪʦʚʳʭ ʧʦʜʭʦʜʦʚ. 

ɺʦʟʥʠʢʣʘ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʩʝʨʴʝʟʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʬʫʥʜʘʤʝʥ-

ʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʘʢʪʠʯʝʩʢʠ ʥʠʢʘʢ ʥʝ ʦʪʨʘʞʘʶʪʩʷ ʥʘ ʬʠʟʠʢʝ ʤʘʣʳʭ 

 

 

ɯʅʌʆʈʄɸʎɯʁʅɯ ʈɽʉʋʈʉʀ ʊɸ ʉʀʉʊɽʄʀ 

Ò ʀ.ʅ. ʉʠʤʦʥʦʚ,  ɺ.ɺ. ʊʨʦʬʠʤʦʚʠʯ,  2015 
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ʵʥʝʨʛʠʡ, ʭʦʪʷ ʧʨʦʙʣʝʤʳ ʚ ʩʣʦʞʥʳʭ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʩʠʩʪʝʤʘʭ, ʞʠʚʦʡ 

ʤʘʪʝʨʠʠ, ʚʦʜʥʳʭ ʩʠʩʪʝʤʘʭ, ʭʦʣʦʜʥʦʡ ʧʣʘʟʤʝ ʧʦ ʥʘʢʦʧʣʝʥʥʳʤ ʥʝʨʝʰʝʥʥʳʤ 

ʚʦʧʨʦʩʘʤ ʩʪʦʣʴ ʩʣʦʞʥʳ, ʯʪʦ ʤʘʣʦ ʚ ʯʝʤ ʫʩʪʫʧʘʶʪ ʧʨʦʙʣʝʤʝ çɹʦʣʴʰʦʛʦ ʚʟʨʳ-

ʚʘè. ʅʘʧʨʠʤʝʨ, ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʞʠʚʦʡ ʤʘʪʝʨʠʠ ʪʘʢ ʞʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦ, ʢʘʢ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ ɺʩʝʣʝʥʥʦʡ ʠ ʧʦʠʩʢ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʝʡ ʯʘʩʪʠʮʳ. ʊʘʢʘʷ ʩʠʪʫʘ-

ʮʠʷ ʩʚʦʜʠʪ ʢ ʚʪʦʨʦʩʪʝʧʝʥʥʦʩʪʠ ʬʘʢʪ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʤʳʩʣʷʱʝʡ ʩʫʙʩʪʘʥʮʠʠ, 

ʝʝ ʨʦʣʴ ʚ ʧʦʟʥʘʥʠʠ ʤʠʨʘ ʠ ʚʣʠʷʥʠ ̫ʥʘ ʥʦʦʩʬʝʨʫ. ʇʦ ʩʫʪʠ, ʩʦʚʨʝʤʝʥʥʘʷ ʢʦʥ-

ʮʝʧʮʠʷ ʬʠʟʠʢʠ ʥʝ ʥʘʭʦʜʠʪ ʤʝʩʪʘ ʜʣʷ ʞʠʚʦʡ ʤʘʪʝʨʠʠ ʚʦ ɺʩʝʣʝʥʥʦʡ, ʦʥʘ ʢʘʢ 

ʙʳ ʚʳʧʘʜʘʝʪ ʠʟ ʥʝʝ, ʭʦʪʷ ʠ ʥʝʪ ʦʪʚʝʪʘ ʥʘ ʚʦʧʨʦʩʳ ʦ ʪʦʤ, ʯʪʦ ʚʟʦʨʚʘʣʦʩʴ ʠ  

ʚ ʢʘʢʦʡ ʬʦʨʤʝ ʩʫʱʝʩʪʚʦʚʘʣʘ ʤʘʪʝʨʠʷ ʜʦ ʚʟʨʳʚʘ. ɺʦʟʤʦʞʥʦ, ʨʘʟʚʠʪʠʝ ʧʦʣʝʚʦʡ 

ʢʦʥʮʝʧʮʠʠ ʯʘʩʪʠʮ, ʧʦʠʩʢ ʧʨʠʯʠʥ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʘʤʦʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʞʠʚʦʡ 

ʩʫʙʩʪʘʥʮʠʠ ʠ ʨʘʟʥʳʭ ʬʦʨʤ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʤʘʪʝʨʠʠ ʧʦʟʚʦʣʠʪ ʧʨʠʙʣʠʟʠʪʴʩʷ 

ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ɺʩʝʣʝʥʥʦʡ ʠ ʧʦʩʪʨʦʝʥʠʷ ʝʝ ʮʝʣʦʩʪʥʦʡ 

ʢʘʨʪʠʥʳ. 

ʇʨʠʥʮʠʧʠʘʣʴʥʳʤ ʜʦʩʪʠʞʝʥʠʝʤ ʧʦʩʣʝʜʥʝʡ ʧʦʣʦʚʠʥʳ ʍʍ ʠ ʥʘʯʘʣʘ ʍʍI 

ʩʪʦʣʝʪʠʡ ʷʚʠʣʦʩʴ ʧʦʥʠʤʘʥʠʝ ʩʝʨʴʝʟʥʦʡ ʦʧʘʩʥʦʩʪʠ ʚʣʠʷʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʳʭ 

ʥʘʛʨʫʟʦʢ ʥʘ ʵʢʦʩʠʩʪʝʤʫ ʠ ʚ ʯʘʩʪʥʦʩʪʠ ʥʘ ʯʝʣʦʚʝʢʘ, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʝʣʦʚʝ-

ʢʘ ʥʘ ʧʨʠʨʦʜʫ. ʗʚʣʷʷʩʴ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʪʝʭʥʦʛʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʚ ʧʦʛʦʥʝ ʟʘ 

ʪʝʭʥʠʯʝʩʢʠʤ ʧʨʦʛʨʝʩʩʦʤ ʠ ʢʦʤʬʦʨʪʦʤ, ʯʝʣʦʚʝʯʝʩʪʚʦ ʫʧʫʩʪʠʣʦ ʠʟ ʚʠʜʫ ʧʨʦ-

ʪʠʚʦʝʩʪʝʩʪʚʝʥʥʦʩʪʴ ʠʟʦʙʨʝʪʝʥʠʡ ʧʨʠʨʦʜʥʳʤ ʫʩʣʦʚʠʷʤ, ʚ ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʦ-

ʚʘʣʩʷ ʯʝʣʦʚʝʢ. ɺʦʟʥʠʢʣʘ ʥʦʚʘʷ ʩʨʝʜʘ, ʩʦʟʜʘʥʥʘʷ ʯʝʣʦʚʝʢʦʤ, ʘ ʫʩʣʦʚʠʷ ʧʨʝʙʳ-

ʚʘʥʠʷ ʚ ʥʝʡ ʦʢʘʟʘʣʠʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʫʯʝʥʥʳʤʠ. ɼʦʩʪʘʪʦʯʥʦ ʢʨʘʪʢʠʡ ʠʩ-

ʪʦʨʠʯʝʩʢʠʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʵʚʦʣʶ-

ʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʦʜ ʫʚʝʣʠʯʠʚʘʶʱʠʤʩʷ ʧʨʝʩʩʦʤ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʥʘʛʨʫʟʦʢ. 

ɽʩʣʠ ʧʘʨʥʠʢʦʚʳʡ ʵʬʬʝʢʪ ʥʦʩʠʪ ʛʣʦʙʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʧʨʠʯʠʥʳ ʚʦʟʥʠʢ-

ʥʦʚʝʥʠʷ ʢʦʪʦʨʦʛʦ ʩʚʷʟʳʚʘʶʪ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʩ ʨʘʟʚʠʪʠʝʤ ʧʨʦʤʳʰʣʝʥʥʦ-

ʩʪʠ, ʪʦ ʤʘʩʰʪʘʙʥʳʝ ʧʨʠʨʦʜʥʳʝ ʢʘʪʘʢʣʠʟʤʳ ʚ ʤʘʩʩʦʚʦʡ ʣʠʪʝʨʘʪʫʨʝ ʩʦʦʪʥʦʩʷʪ 

ʩ ʜʫʭʦʚʥʳʤ ʢʨʠʟʠʩʦʤ ʣʶʜʝʡ. ʕʪʦʪ ʤʦʤʝʥʪ ʚʳʟʳʚʘʝʪ ʙʦʣʴʰʦʡ ʩʢʝʧʩʠʩ ʫ ʬʠ-

ʟʠʢʦʚ, ʭʦʪʷ ʩʚʷʟʴ ʤʝʞʜʫ ʩʦʣʥʝʯʥʳʤʠ, ʢʦʩʤʠʯʝʩʢʠʤʠ ʮʠʢʣʘʤʠ ʠ ʧʦʚʝʜʝʥʠʝʤ 

ʯʝʣʦʚʝʯʝʩʢʠʭ ʤʘʩʩ ʤʘʣʦ ʢʪʦ ʦʪʨʠʮʘʝʪ. ʅʦ, ʝʩʣʠ ʞʠʚʘʷ ʠ ʧʝʨʚʠʯʥʘʷ ʤʘʩʩʳ 

ʧʦʜʚʝʨʞʝʥʳ ʥʝʢʦʪʦʨʦʤʫ ʚʥʝʰʥʝʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʥʦʚʨʝʤʝʥʥʦ, 

ʪʦ ʦʯʝʚʠʜʥʦ ʵʪʦʪ ʜʝʡʩʪʚʫʶʱʠʡ ʬʘʢʪʦʨ ʨʝʘʣʝʥ ʠ ʤʘʪʝʨʠʘʣʝʥ ï ʢʘʪʘʢʣʠʟʤ ʧʨʦ-

ʠʟʦʰʝʣ, ʩʦʮʠʘʣʴʥʳʝ ʧʦʜʚʠʞʢʠ ʚʦʟʥʠʢʣʠ. ɺʦʧʨʦʩ ʚ ʪʦʤ, ʯʪʦ ʧʦʜʝʡʩʪʚʦʚʘʣʦ, 

ʢʘʢʦʝ ʧʦʣʝ ʠʣʠ ʚʝʱʝʩʪʚʝʥʥʳʡ ʬʘʢʪʦʨ ʧʨʠʚʝʣ ʚ ʜʚʠʞʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʤʘʩʩʳ? ɺʦʟʤʦʞʥʦ, ʦʥ ʦʙʱʠʡ ʜʣʷ ʨʘʟʥʳʭ ʧʨʠʨʦʜʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ï ʧʝʨʚʠʯ-

ʥʦʡ ʠ ʞʠʚʦʡ ʤʘʪʝʨʠʡ.  

ɿʘʤʝʪʠʤ, ʯʪʦ ʬʠʟʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʠʤʝʝʪ ʠʟʙʠʨʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. 

ɽʛʦ ʨʝʟʫʣʴʪʘʪ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʩʦʙʝʥʥʦʩʪʴʶ ʦʨʛʘʥʠʟʤʘ ʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ ʜʝʡ-

ʩʪʚʠʷ [1, 2]. ʍʘʨʘʢʪʝʨ ʛʣʦʙʘʣʴʥʦʩʪʠ (ʩʢʦʨʝʝ, ʧʦʚʩʝʤʝʩʪʥʦʩʪʠ) ʜʝʡʩʪʚʠʷ ʬʠʟʠ-

ʯʝʩʢʠʭ ʧʦʣʝʡ ʦʙʫʩʣʦʚʣʝʥ ʜʨʫʛʠʤ ï ʰʠʨʦʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʚ ʙʳʪʫ ʪʝʭ-

ʥʠʢʠ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʨʘʟʥʦʛʦ ʨʦʜʘ ʠʟʣʫʯʝʥʠʷ. ʕʪʦ ʩʨʝʜʩʪʚʘ 

ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ, ʢʦʤʧʴʶʪʝʨʳ, ʤʠʢʨʦʚʦʣʥʦʚʳʝ ʧʨʠʙʦʨʳ, ʨʘʟʣʠʯʥʘʷ ʙʳʪʦʚʘʷ 

ʪʝʭʥʠʢʘ, ʚʢʣʶʯʘʷ ʘʢʫʩʪʠʯʝʩʢʠʝ ʧʨʠʙʦʨʳ, ʩʧʦʩʦʙʥʳʝ ʛʝʥʝʨʠʨʦʚʘʪʴ ʘʢʫʩʪʠʯʝ-

ʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ. ʆʙʱʠʤ ʞʝ ʷʚʣʷʝʪʩʷ ʬʠʟʠʯʝʩʢʦʝ ʧʦʣʝ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ 

ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʙʳʪʴ ʦʙʱʠʤʠ, ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʪʝʧʝʥʠ ʬʠʟʠ-

ʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʟʥʦʛʦ ʪʠʧʘ ʠʩʧʦʣʴʟʫʶʪ ʠʟʚʝʩʪʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ 

ʵʥʝʨʛʠʠ, ʥʘʧʨʠʤʝʨ, [1]. ʗʚʣʷʷʩʴ ʦʪʨʘʞʝʥʠʝʤ ʦʙʱʝʡ ʬʦʨʤʳ ʜʚʠʞʝʥʠʷ ʤʘʪʝ-

ʨʠʠ, ʵʥʝʨʛʠʷ, ʙʝʟʫʩʣʦʚʥʦ, ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʤʝʨʦʡ ʨʘʟʣʠʯʥʦʛʦ 
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ʚʦʟʜʝʡʩʪʚʠʷ. ʅʦ ʙʝʟ ʢʦʥʢʨʝʪʠʟʘʮʠʠ ʚʠʜʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʦʮʝʥʢʠ ʦʢʘʟʳʚʘʶʪ-

ʩʷ ʙʝʩʩʤʳʩʣʝʥʥʳʤʠ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʤʝʭʘʥʠʯʝʩʢʦʤ ʜʝʡʩʪʚʠʠ, ʪʨʘʚʤʘʭ ʢʦʣʠ-

ʯʝʩʪʚʦ ʵʥʝʨʛʠʠ, ʧʦʛʣʦʱʝʥʥʦʡ ʦʨʛʘʥʠʟʤʦʤ, ʤʦʞʝʪ ʥʘ ʧʦʨʷʜʦʢ ʦʪʣʠʯʘʪʴʩʷ ʦʪ 

ʵʥʝʨʛʠʠ, ʧʦʛʣʦʱʝʥʥʦʡ ʥʘ ʢʣʝʪʦʯʥʦʤ ʫʨʦʚʥʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʡʩʪʚʠʷ ʠʟʣʫʯʝʥʠʷ, 

ʙʫʜʴ ʪʦ ʨʘʜʠʦʘʢʪʠʚʥʦʝ ʠʣʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ. ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʨʝ-

ʟʫʣʴʪʘʪ ʚʣʠʷʥʠʷ ʠʟʣʫʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʤʝʭʘʥʠʯʝʩʢʦʛʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʙʣʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʵʢʦ-

ʩʠʩʪʝʤʳ ʩʚʷʟʘʥʘ ʩ ʠʟʫʯʝʥʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʥʘʛʨʫʟʦʢ ʥʘ ʞʠʚʫʶ ʤʘʪʝʨʠʶ,  

ʘ ʪʘʢʞʝ ʩ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʠ ʦʙʦʙʱʝʥʠʝʤ ʨʘʥʝʝ ʧʦʣʫʯʝʥʥʳʭ ʥʘʫʯʥʳʭ ʨʝʟʫʣʴʪʘ-

ʪʦʚ ʚ ʦʙʣʘʩʪʠ ʧʦʠʩʢʘ ʦʙʱʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʤʘʪʝʨʠʠ ʚʥʝ ʢʦʥʪʝʢʩʪʘ ʪʠʧʘ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʷ. ʇʨʠ ʵʪʦʤ ʧʨʦʙʣʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʙʠʦʩʠʩʪʝʤ ʠ ʧʝʨʚʠʯʥʦʡ  

ʤʘʪʝʨʠʠ ʚʳʭʦʜʠʪ ʥʘ ʧʝʨʝʜʥʠʡ ʧʣʘʥ, ʢʘʢ ʠ ʧʨʦʙʣʝʤʘ ʦʩʦʙʳʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠ-

ʨʦʚʘʥʠʷ ʞʠʚʦʡ ʤʘʪʝʨʠʠ. 

 

ʇʝʨʚʠʯʥʘʷ ʠ ʞʠʚʘʷ ʤʘʪʝʨʠʷ. ʇʨʠʥʮʠʧʠʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʩʪʨʫʢʪʫʨʘʭ 

 

ʊʝʨʤʠʥ çʞʠʚʘʷ ʤʘʪʝʨʠʷè ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʩʘʤʦ ʩʦʙʦʡ ʨʘʟʫʤʝʶʱʝʝʩʷ ʧʦ-

ʥʷʪʠʝ, ʭʦʪʷ ʩʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʵʪʦʪ ʪʝʨʤʠʥ ʩʦʜʝʨʞʠʪ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʦʙʦʙʱʘʶʱʠʡ ʩʤʳʩʣ ʩʦ ʩʢʨʳʪʳʤ ʬʠʣʦʩʦʬʩʢʠʤ ʠ ʬʠʟʠʯʝʩʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ, 

ʯʝʤ ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʵʢʦʣʦʛʠʠ ʧʦʥʷʪʠʷ çʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳè ʠʣʠ çʞʠʚʳʝ 

ʦʨʛʘʥʠʟʤʳè. ɿʘʩʣʫʞʠʚʘʝʪ ʚʥʠʤʘʥʠʷ ʨʘʙʦʪʘ ʠʟʚʝʩʪʥʦʛʦ ʫʯʝʥʦʛʦ, ʬʠʟʠʢʘ 

ʅ.ɸ. ʋʤʦʚʘ çʌʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʞʠʚʦʡ ʤʘʪʝʨʠʠè, ʜʦʣʦʞʝʥʥʘʷ ʥʘ 

XI ʩʲʝʟʜʝ ʨʫʩʩʢʠʭ ʝʩʪʝʩʪʚʦʠʩʧʳʪʘʪʝʣʝʡ ʠ ʚʨʘʯʝʡ (ʉʇʙ, 20 ʜʝʢʘʙʨʷ 1901 ʛ.) 

[3]. ʆʪʤʝʯʘʷ ʨʦʣʴ ʜʚʫʭ ʟʘʢʦʥʦʚ ʪʝʨʤʦʜʠʥʘʤʠʢʠ ʚ ʦʧʠʩʘʥʠʠ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦ-

ʮʝʩʩʦʚ, ʦʥ ʦʙʨʘʪʠʣ ʚʥʠʤʘʥʠʝ ʥʘ ʦʪʩʫʪʩʪʚʠʝ çʟʘʢʦʥʘ ʠʣʠ ʧʦʥʷʪʠʷ, ʢʦʪʦʨʦʝ 

ʚʢʣʶʯʘʣʦ ʙʳ ʧʨʦʮʝʩʩʳ ʞʠʟʥʠ ʚ ʧʨʦʮʝʩʩʳ ʧʨʠʨʦʜʳ. ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʚ ʧʨʠʨʦ-

ʜʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ ʦʪʙʦʨʘ, ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʭ ʩʪʨʦʡʥʦʩʪʴ ʠ ʚʢʣʶʯʘʶʱʠʭ  

ʚ ʩʝʙʷ ʞʠʚʦʝ, ʜʦʣʞʥʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʦʩʪʘʚʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʵʪʦʛʦ ʪʨʝʪʴʝʛʦ 

ʟʘʢʦʥʘ... ʌʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʞʠʚʦʡ ʤʘʪʝʨʠʠ ʝʩʪʴ ʩʪʨʦʡʥʦʩʪʴè.  

ʉʣʝʜʫʝʪ ʚʩʧʦʤʥʠʪʴ ʠ ʦ çʞʠʚʦʤ ʚʝʱʝʩʪʚʝè ï ʧʦʥʷʪʠʠ, ʧʨʝʜʣʦʞʝʥʥʦʤ ʝʱʝ 

ɺ.ʀ. ɺʝʨʥʘʜʩʢʠʤ ʧʨʠ ʨʘʟʚʠʪʠʠ ʠʜʝʠ ʦ ʙʠʦʩʬʝʨʝ. (ʇʦ [4, ʩ. 79] ʪʝʨʤʠʥ çʙʠʦ-

ʩʬʝʨʘè ʙʳʣ ʚʚʝʜʝʥ ʘʚʩʪʨʠʡʩʢʠʤ ʛʝʦʣʦʛʦʤ ʕ. ɿʶʩʩʦʤ 1875 ʛ. ʠ ʟʘʪʝʤ ʨʘʩʰʠ-

ʨʝʥ ɺ.ʀ. ɺʝʨʥʘʜʩʢʠʤ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʨʠʜʘʪʴ ʵʪʦʤʫ ʧʦʥʷʪʠʶ ʠ ʬʠʣʦʩʦʬʩʢʦʝ 

ʩʦʜʝʨʞʘʥʠʝ). ʅʘʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʜʝʩʴ ʩʣʦʚʘ çʚʝʱʝʩʪʚʦè 

ʥʝʩʢʦʣʴʢʦ ʩʫʞʘʝʪ ʤʳʩʣʴ ɺ.ʀ. ɺʝʨʥʘʜʩʢʦʛʦ ʫʞʝ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ ʟʥʘ-

ʥʠʡ, ʧʦʩʢʦʣʴʢʫ ʩʪʘʣʦ ʠʟʚʝʩʪʥʦ ʦ ʨʦʣʠ ʨʘʟʣʠʯʥʳʭ ʧʦʣʝʡ ʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʨʛʘʥʠʟʤʦʚ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʦʙʤʝʥʝ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʅ.ɸ. ʋʤʦʚ ʩʪʘʚʠʣ ʚʦʧʨʦʩ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʠʩʢʘ ʥʝʢʦʪʦ-

ʨʦʛʦ ʟʘʢʦʥʘ, ʢʦʪʦʨʳʡ ʙʳ ʧʦʟʚʦʣʠʣ ʥʝ ʪʦʣʴʢʦ ʦʙʲʷʩʥʠʪʴ ʧʨʦʠʩʭʦʞʜʝʥʠʝ  

ʞʠʚʦʡ ʤʘʪʝʨʠʠ, ʦʙʣʘʜʘʶʱʝʡ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʝʡ, ʥʦ ʠ ʩʚʷʟʘʣ ʙʳ ʵʪʦ ʩ ʧʨʦʮʝʩ-

ʩʘʤʠ ʚ ʧʨʠʨʦʜʝ. ɿʜʝʩʴ ʦʯʝʚʠʜʥʘ ʤʳʩʣʴ ʦ ʚʟʘʠʤʥʦʤ ʚʣʠʷʥʠʠ ʠ ʚʟʘʠʤʦʩʚʷʟʠ 

ʞʠʚʦʡ ʤʘʪʝʨʠʠ ʩ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʦʢʨʫʞʝʥʠʷ. ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ 

ʟʥʘʥʠʡ ʧʦʥʷʪʠʝ çʩʪʨʦʡʥʦʩʪʴè ʤʦʞʥʦ ʚʧʦʣʥʝ ʩʦʦʪʥʝʩʪʠ ʩ ʪʝʨʤʠʥʦʤ çʩʘʤʦ-

ʦʨʛʘʥʠʟʘʮʠʷè, ʢʦʪʦʨʳʡ ʚʦʟʥʠʢ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʘʟʚʠʪʠʷ ʪʝʨʤʦʜʠʥʘʤʠʢʠ ʥʝʦʙ-

ʨʘʪʠʤʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʨʘʙʦʪʘʭ ʀ. ʇʨʠʛʦʞʠʥʘ ʠ ɻ. ʍʝʢʝʥʘ, ʥʘʧʨʠʤʝʨ, [5ï7]. 

çʄʳ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʚ ʧʨʠʨʦʜʝ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʜʘʣʝʢʦ ʥʝ ʠʣʣʶ-

ʟʦʨʥʘʷ, ʘ ʚʧʦʣʥʝ ʨʝʘʣʴʥʘʷ ʥʝʦʙʨʘʪʠʤʦʩʪʴ, ʣʝʞʘʱʘʷ ʚ ʦʩʥʦʚʝ ʙʦʣʴʰʠʥʩʪʚʘ 

ʧʨʦʮʝʩʩʦʚ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠè, ï ʥʘʩʪʘʠʚʘʶʪ ʘʚʪʦʨʳ [6, ʩ. 16]  



~ 79 ~ 

 

 ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʪʘ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ, ˉ 2 (18), 2015 

 

ɿʘʢʦʥʦʤʝʨʥʦʩʪʠ ʥʝʦʙʨʘʪʠʤʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦʟʚʦʣʠʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʦ-

ʜʚʠʥʫʪʴʩʷ ʚ ʧʦʥʠʤʘʥʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʞʠʚʦʡ ʤʘʪʝʨʠʠ ʠ ʥʝʨʘʟʨʳʚʥʦʡ ʩʚʷʟʠ 

ʝʝ ʩ ʦʢʨʫʞʘʶʱʠʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ. ɾʠʚʘʷ ʤʘʪʝʨʠʷ, ʝʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʦʢʘ-

ʟʳʚʘʝʪ ʩʝʨʴʝʟʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 

ʩʝʛʦʜʥʷ ʦʙʣʘʩʪʴ ʟʥʘʥʠʡ, ʩʚʷʟʘʥʥʫʶ ʩ ʦʭʨʘʥʦʡ ʧʨʠʨʦʜʳ ʠʟ-ʟʘ ʪʝʭʥʦʛʝʥʥʦʡ  

ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʉʘʤʦʦʨʛʘʥʠʟʦʚʘʥʥʘʷ çʞʠʚʘʷ ʤʘʪʝʨʠʷè ʪʨʝʙʫʝʪ  

ʦʪʜʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʩ ʫʯʝʪʦʤ ʫʩʠʣʝʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ, ʢʦʪʦʨʘʷ 

ʧʨʝʦʙʨʘʟʦʚʳʚʘʝʪ ʞʠʚʫʶ ʤʘʪʝʨʠʶ, ʚʳʟʳʚʘʷ ʤʫʪʘʮʠʠ [8]. 

ɺ ʯʝʤ ʞʝ ʦʪʣʠʯʠʝ ʞʠʚʦʡ ʤʘʪʝʨʠʠ ʦʪ ʬʠʟʠʯʝʩʢʦʡ ʤʘʪʝʨʠʠ? ʈʘʟʣʠʯʠʝ ʩʦ-

ʩʪʦʠʪ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʵʣʝʢʪʨʦʣʠʪʘ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʞʠ-

ʚʳʭ ʦʙʲʝʢʪʘʭ, ʦʯʝʚʠʜʥʦ ʠ ʚʣʠʷʥʠʝ ʚʥʝʰʥʠʭ ʧʦʣʝʡ ʥʘ ʚʦʜʥʳʝ ʩʠʩʪʝʤʳ ʢʘʢ ʥʘ 

ʧʨʦʚʦʜʷʱʫʶ ʵʣʝʢʪʨʠʯʝʩʪʚʦ ʩʨʝʜʫ. ɺ ʨʘʙʦʪʘʭ [9, 10] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʣʝ ʚ ʚʦʜ-

ʥʳʭ ʩʠʩʪʝʤʘʭ ʩʘʤʦʩʦʛʣʘʩʦʚʘʥʥʦʝ, ʠ ʩʚʷʟʘʥʦ ʵʪʦ ʩ ʠʦʥʘʤʠ ʨʘʩʪʚʦʨʘ, ʢʦʪʦʨʳʝ 

ʠʟ-ʟʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʩʦʙʦʡ ʬʦʨʤʠʨʫʶʪ ʩʪʨʫʢʪʫʨʳ ʠ ʧʦʣʷ, ʩʚʦʡʩʪʚʘ 

ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʚ ʨʘʤʢʘʭ ʫʨʘʚʥʝʥʠʡ ʢʦʥʪʠʥʫʘʣʴʥʦʡ ʵʣʝʢʪʨʦʜʠʥʘʤʠ-

ʢʠ [9, 10]. ʀʤʝʥʥʦ ʢʦʥʪʠʥʫʘʣʴʥʦʝ ʧʦʣʝ ʨʘʩʪʚʦʨʦʚ ʦʧʨʝʜʝʣʷʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʞʠʚʦʡ ʤʘʪʝʨʠʠ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʩʜʝʣʘʪʴ ʧʨʝʜ-

ʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʞʠʚʘʷ ʤʘʪʝʨʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʢ ʜʚʫʭʫʨʦʚ-

ʥʝʚʘʷ ʩʘʤʦʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ, ʚ ʢʦʪʦʨʦʡ ʜʝʡʩʪʚʫʝʪ ʩʘʤʦʩʦʛʣʘʩʦʚʘʥʥʦʝ 

ʧʦʣʝ ʠʦʥʦʚ ʨʘʩʪʚʦʨʘ. ʌʠʟʠʯʝʩʢʘʷ ʤʘʪʝʨʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʜʥʠʤ ʫʨʦʚʥʝʤ 

ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʦʣʴʢʦ ʩʘʤʦʩʦʛʣʘʩʦʚʘʥʥʳʤ ʧʦʣʝʤ 

ʘʪʦʤʦʚ ʠʣʠ ʤʦʣʝʢʫʣ [11].  

ɺ [11, 12] ʙʳʣ ʩʜʝʣʘʥ ʘʢʮʝʥʪ ʠʤʝʥʥʦ ʥʘ ʦʩʦʙʦʡ ʨʦʣʠ ʩʘʤʦʩʦʛʣʘʩʦʚʘʥʥʦʛʦ 

ʧʦʣʷ ʵʣʝʢʪʨʦʣʠʪʦʚ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʞʠʚʦʡ ʤʘʪʝʨʠʠ, ʝʝ ʩʪʨʫʢʪʫʨʥʳʭ ʦʩʦʙʝʥ-

ʥʦʩʪʝʡ. ɹʳʣʦ ʦʙʨʘʱʝʥʦ ʚʥʠʤʘʥʠʝ ʥʘ ʛʘʨʤʦʥʠʟʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʪʘʢʦʛʦ ʧʦʣʷ 

ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʙʠʦʩʠʩʪʝʤ.  

ɺ ʨʘʙʦʪʝ [13] ʜʘʥʦ ʪʘʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʞʠʚʦʡ ʤʘʪʝʨʠʠ: çʞʠʚʘʷ ʤʘʪʝʨʠʷ ï 

ʵʪʦ ʜʚʫʭʫʨʦʚʥʝʚʘʷ ʩʘʤʦʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ, ʦʥʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʬʠʟʠʯʝ-

ʩʢʦʡ, ʚʢʣʶʯʘʝʪ ʢʘʢ ʧʝʨʚʳʡ ʫʨʦʚʝʥʴ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ, ʪʘʢ ʠ ʚʪʦʨʦʡ ʫʨʦʚʝʥʴ 

ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʳʤ ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ 

ʩʘʤʦʩʦʛʣʘʩʦʚʘʥʥʦʛʦ ʧʦʣʷ ʚʦʜʥʳʭ ʩʨʝʜè. ɺ ʥʝʤ ʧʦʢʘʟʘʥʦ ʯʝʪʢʦʝ ʨʘʟʣʠʯʠʝ 

ʤʝʞʜʫ ʧʝʨʚʠʯʥʦʡ ʠ ʞʠʚʦʡ ʤʘʪʝʨʠʝʡ ʠ ʦʪʩʫʪʩʪʚʫʝʪ ʚʳʨʘʞʝʥʥʳʡ ʙʠʦʣʦʛʠʯʝ-

ʩʢʠʡ ʘʢʮʝʥʪ, ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʧʨʠʢʣʘʜʥʦʡ ʵʢʦʣʦʛʠʠ, ʥʦ ʠ ʦʪʩʫʪʩʪʚʫʝʪ ʘʢʮʝʥʪ 

ʥʘ ʧʦʥʷʪʠʠ ʚʝʱʝʩʪʚʘ ʢʘʢ ʬʠʟʠʯʝʩʢʦʛʦ ʬʝʥʦʤʝʥʘ. ʕʪʦ ʦʪʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʜʣʷ ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʜʚʠʞʝʥʠʷ ʞʠʚʦʡ ʤʘʪʝ-

ʨʠʠ. ʇʨʦʩʪʨʘʥʩʪʚʦ, ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ, ʦʢʨʫʞʘʶʱʝʝ ʤʘʪʝʨʠʶ, ʪʘʢʞʝ ʧʨʝʦʙ-

ʨʘʟʫʝʪʩʷ, ʠʟʤʝʥʷʷʩʴ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʞʠʚʦʡ ʤʘʪʝʨʠʠ.  

ʇʨʦʩʪʨʘʥʩʪʚʦʤ ʤʦʞʝʪ ʙʳʪʴ ʠ ʚʦʜʥʘʷ ʩʨʝʜʘ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʞʠʚʦʡ ʪʢʘʥʠ, ʦʥʦ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʨʘʜʠʘʮʠʦʥʥʦʝ, 

ʘʢʫʩʪʠʯʝʩʢʦʝ, ʭʠʤʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʞʠʚʳʭ 

ʩʠʩʪʝʤ.  

ʇʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʢʦʪʦʨʳʝ ʟʘʜʘʶʪʩʷ ʩʚʦʡʩʪʚʘʤʠ ʧʨʦʩʪʨʘʥ-

ʩʪʚʘ, ʬʦʨʤʠʨʫʶʪʩʷ ʢʣʝʪʢʠ ʤʳʰʮ, ʘ ʧʨʠ ʜʨʫʛʠʭ ï ʢʣʝʪʢʠ ʤʦʟʛʘ ʠ ʪ.ʜ. ʇʨʦ-

ʩʪʨʘʥʩʪʚʦ ʟʜʝʩʴ ï ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʵʣʝʢʪʨʦʣʠʪʘ, ʦʢʨʫʞʘʶʱʠʡ ʤʦʣʝʢʫʣʫ  

ʠ ʩʦʟʜʘʶʱʠʡ ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʨʫʢʪʫʨʳ ʩʘ-

ʤʦʩʦʛʣʘʩʦʚʘʥʥʳʡ ʬʦʥ ï ʧʦʣʝ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ. ʀʤʝʥʥʦ ʢʦʥʪʠʥʫʘʣʴʥʳʝ ʧʦʣʷ 

ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚ ʪʝʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʦʤʝʞʫʪʢʦʚ ʚʨʝʤʝʥʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʦʙʲʝʢʪʦʚ ʨʘʟʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ, ʯʪʦ ʦʪʨʘʞʝʥʦ ʚ ʤʥʦʛʦʦʙʨʘʟʠʠ 

ʚʠʜʦʚ, ʬʦʨʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʞʠʚʦʡ ʤʘʪʝʨʠʠ [14]. 
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ʌʘʢʪ, ʯʪʦ ʚ ʩʦʩʪʘʚ ʞʠʚʦʡ ʤʘʪʝʨʠʠ ʚʭʦʜʠʪ ʚʦʜʘ, ʥʦ ʥʝ ʚ ʯʠʩʪʦʤ ʚʠʜʝ ʢʘʢ 

ʚʝʱʝʩʪʚʦ, ʘ ʢʘʢ ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʵʣʝʢʪʨʦʣʠʪʦʚ. ʀʤʝʥʥʦ ʨʘʩʪʚʦʨ ʵʣʝʢʪʨʦʣʠʪʘ 

ʬʦʨʤʠʨʫʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʩʘʤʦʩʦʛʣʘʩʦʚʘʥʥʦʝ ʧʦʣʝ, ʢʦʪʦʨʦʝ ʨʝʛʣʘʤʝʥʪʠ-

ʨʫʝʪ ʧʨʦʮʝʩʩʳ ʚ ʞʠʚʦʡ ʤʘʪʝʨʠʠ. ʇʨʠ ʵʪʦʤ, ʪʘʢʦʡ ʨʘʩʪʚʦʨ ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʨʘʢ-

ʪʠʯʝʩʢʠ ʚ ʣʶʙʦʡ ʦʩʦʙʠ, ʚ ʙʦʣʴʰʝʤ ʠʣʠ ʤʝʥʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʩʦʦʪʥʦʰʝ-

ʥʠʷʭ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʲʝʢʪʘ ʞʠʚʦʡ ʤʘʪʝʨʠʠ. ɽʩʣʠ ʫʜʘʣʠʪʴ ʚʦʜʫ, ʪʦ ʞʠʚʘʷ 

ʤʘʪʝʨʠʷ ʥʝʦʙʨʘʪʠʤʦ ʧʝʨʝʭʦʜʠʪ ʚ ʬʠʟʠʯʝʩʢʫʶ. ɸ ʢʦʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʥʘʨʫʰʝ-

ʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʵʣʝʢʪʨʦʣʠʪʘ, ʚʦʟʥʠʢʘʝʪ ʥʘʨʫ-

ʰʝʥʠʝ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʧʨʦʮʝʩʩʦʚ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʙʘʣʘʥʩ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʚʝʱʝʩʪʚ ʚ ʧʣʘʟʤʝ ʠ ʮʠʪʦʧʣʘʟʤʝ. ɾʠʚʘʷ ʪʢʘʥʴ ʫʞʝ 

ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩ ʠʟʤʝʥʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʥʝ ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʦʚ. ʅʝʦʙʭʦʜʠʤʦ ʠʟʤʝʥʠʪʴ ʩʚʦʡʩʪʚʘ ʪʘʢʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ. ʅʦ ʨʘʩʪʚʦʨʝʥʥʳʡ ʵʣʝʢʪʨʦʣʠʪ ï ʵʪʦ ʟʘʨʷʞʝʥʥʳʝ ʵʣʝʢʪʨʠʯʝʩʪʚʦʤ 

ʯʘʩʪʠʮʳ, ʵʪʦ ʠʦʥʳ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʥʪʠʥʫʘʣʴʥʳʝ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʦʣʷ ʚʥʫʪʨʠ ʞʠʚʦʡ ʤʘʪʝʨʠʠ. ʆʪʩʶʜʘ ʜʠʣʝʤʤʘ ʠ ʚʦʧʨʦʩ 

ʢʦʨʨʝʢʮʠʠ ï ʢʘʢʠʤʠ ʩʧʦʩʦʙʘʤʠ ʧʨʦʠʟʚʦʜʠʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ï ʤʝʜʠʢʘʤʝʥʪʦʟʥʳ-

ʤʠ ʠʣʠ ʧʦʣʝʚʳʤʠ?  

ʀʤʝʥʥʦ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ ʧʨʦʠʩʭʦʜʠʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʝʡʩʷ 

ʤʘʪʝʨʠʠ ʚ ʚʠʜʝ ʙʝʣʢʦʚʳʭ ʤʦʣʝʢʫʣ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʞʠʚʘʷ ʤʘʪʝʨʠʷ ʩʚʷʟʘʥʘ ʢʘʢ ʩ ʩʠʩʪʝʤʘʤʠ ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ ʩʘʤʦ-

ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ï ʚʝʱʝʩʪʚʦ, ʪʘʢ ʠ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ ʩʘʤʦʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ:  

ʠʦʥ + ʧʨʦʪʠʚʦʠʦʥ (ʠʦʥʳ ï ʜʠʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʘʪʦʤʳ ʠʣʠ ʤʦʣʝʢʫʣʳ). ʕʪʦ  

ʦʪʨʘʞʝʥʦ ʚ ʧʨʠʚʝʜʝʥʥʦʤ ʚʳʰʝ ʦʧʨʝʜʝʣʝʥʠʠ. ɿʘʤʝʪʠʤ, ʯʪʦ ʩ ʧʦʟʠʮʠʡ ʵʣʝʢ-

ʪʨʠʯʝʩʪʚʘ ʠ ʷʜʨʦ + ʵʣʝʢʪʨʦʥʥʘʷ ʦʙʦʣʦʯʢʘ, ʠ ʠʦʥ + ʧʨʦʪʠʚʦʠʦʥ ï ʩʠʩʪʝʤʳ 

ʠʜʝʥʪʠʯʥʳʝ. 

 

ʉʘʤʦʩʦʛʣʘʩʦʚʘʥʥʳʝ ʧʦʣʷ ʞʠʚʦʡ ʤʘʪʝʨʠʠ 

  

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʦʡ ʦʩʦ-

ʙʘʷ ʫʷʟʚʠʤʦʩʪʴ ʞʠʚʳʭ ʩʠʩʪʝʤ ʩ ʫʯʝʪʦʤ ʥʦʚʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʪʝʦ-

ʨʠʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʞʠʚʦʡ ʤʘʪʝʨʠʠ ʠ ʦʙʠʣʠʷ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʦ ʝʝ ʧʦʜʚʝʨʞʝʥʥʦʩʪʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʤʫ ʠʟʣʫʯʝʥʠʶ, 

ʥʘʧʨʠʤʝʨ, [1, 2, 10, 11, 15ï19]. ʅʘ ʧʦʚʝʩʪʢʝ ʜʥʷ ʩʪʦʠʪ ʚʦʧʨʦʩ ʦ ʨʘʟʚʠʪʠʠ 

ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʵʢʦʣʦʛʠʠ, ʢʦʪʦʨʦʝ ʙʳ ʧʦʟʚʦʣʠʣʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʫʛʨʦʟʳ,  

ʚʳʭʦʜʷʱʠʝ ʟʘ ʨʘʤʢʠ ʥʘʢʦʧʣʝʥʥʦʛʦ ʧʨʠʢʣʘʜʥʦʡ ʵʢʦʣʦʛʠʝʡ ʦʧʳʪʘ. 

ʇʨʦʙʣʝʤʘ ʚʣʠʷʥʠʷ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʩʪʦʣʴ ʚʝʣʠʢʘ ʠ ʤʘʣʦ 

ʠʟʫʯʝʥʘ, ʯʪʦ ʩʣʝʜʫʝʪ ʟʘʜʘʪʴʩʷ ʚʦʧʨʦʩʘʤʠ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʪʘʢʦʡ ʬʦʨʤʳ  

ʠ ʟʘʢʦʥʦʚ ʵʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤʘ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʙʳ ʩʘʤʦʩʦʛʣʘʩʦʚʘʥʥʦ ʦʧʠ-

ʩʘʪʴ ʛʘʨʤʦʥʠʯʥʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʪʦʢʦʚ ʠ ʧʦʣʝʡ ʚ ʞʠʚʦʡ ʤʘʪʝʨʠʠ, ʦʙʝʩʧʝʯʠ-

ʚʘʶʱʝʝ ʤʳʩʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʝʝ ʩ ʚʥʝʰʥʠʤʠ ʠʩʪʦʯʥʠʢʘ-

ʤʠ. ʕʪʠ ʚʦʧʨʦʩʳ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʟ-ʟʘ ʨʘʟʚʠʪʠʷ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ 

ʪʝʭʥʠʢʠ, ʢʦʪʦʨʘʷ ʚʥʝʜʨʷʝʪʩʷ ʚ ʥʘʰ ʙʳʪ.  

ʗʚʣʷʷʩʴ ʧʨʦʚʦʜʷʱʝʡ ʩʨʝʜʦʡ ʩʦ ʩʣʦʞʥʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʞʠʚʘʷ ʪʢʘʥʴ ʦʯʝʥʴ 

ʯʫʚʩʪʚʠʪʝʣʴʥʘ ʢ ʜʝʡʩʪʚʠʶ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. 

ɺʳʩʦʢʦʯʘʩʪʦʪʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʧʦʜʚʝʨʞʝʥʳ ʚʩʝ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ ʦʢʨʫʞʘʶ-

ʱʠʝ ʦʙʲʝʢʪʳ ʠ ʯʝʣʦʚʝʢ ʚ ʪʦʤ ʯʠʩʣʝ, ʥʘʧʨʠʤʝʨ, [1, 2, 15ï19]. ʅʦ ʯʠʩʣʦ ʙʠʦ-

ʦʙʲʝʢʪʦʚ ʩʪʦʣʴ ʚʝʣʠʢʦ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʧʦʨʘʞʘʶʱʠʭ ʬʘʢʪʦʨʦʚ ʜʣʷ 

ʢʘʞʜʦʛʦ ʦʙʲʝʢʪʘ ʩ ʫʯʝʪʦʤ ʝʛʦ ʩʪʨʫʢʪʫʨʳ ʠ ʩʪʨʦʝʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʥʝʧʦʜʲʝʤʥʦʡ 

ʟʘʜʘʯʝʡ.  
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ʉʣʝʜʫʝʪ ʚʳʨʘʙʦʪʘʪʴ ʮʝʣʦʩʪʥʳʡ ʧʦʜʭʦʜ, ʠʤʝʷ ʥʝʢʦʪʦʨʳʡ ʬʘʢʪʦʨ, ʝʜʠʥʳʡ 

ʜʣʷ ʜʘʥʥʦʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ.  

ʂʦʥʮʝʧʮʠʷ ʧʝʨʚʠʯʥʦʡ ʤʘʪʝʨʠʠ ʚ ʬʠʟʠʢʝ ʦʩʥʦʚʘʥʘ ʥʘ ʙʘʟʦʚʳʭ ʠʜʝʷʭ  

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʦʚʝʱʝʩʪʚʣʝʥʥʦʡ ʯʘʩʪʠ, ʢʦʪʦʨʘʷ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʧʦʥʷʪʠʷʤʠ 

ʘʪʦʤʘ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩ ʧʦʣʝʤ ï ʦʩʦʙʦʡ ʬʦʨʤʦʡ ʤʘʪʝ-

ʨʠʠ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʯʘʩʪʠʮ ʚʝʱʝʩʪʚʘ  

ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʪʝʣ ʥʘ ʨʘʩʩʪʦʷʥʠʠ. 

ʀʜʝʠ ʢʦʥʪʠʥʫʘʣʴʥʦʡ ʪʝʦʨʠʠ ʦʪʢʨʳʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʧʦʣʝ-

ʚʦʡ ʢʦʥʮʝʧʮʠʠ ʚʝʱʝʩʪʚʘ, ʩʚʦʜʷ, ʧʦ ʩʫʪʠ, ʦʚʝʱʝʩʪʚʣʝʥʥʫʶ ʯʘʩʪʴ ʧʝʨʚʠʯʥʦʡ 

ʤʘʪʝʨʠʠ ʢ ʧʦʣʝʚʦʡ ʬʦʨʤʘʮʠʠ, ʦʧʨʝʜʝʣʷʷ ʧʝʨʚʠʯʥʦʩʪʴ ʧʦʣʷ (ʢʦʥʪʠʥʫʘʣʴʥʦʛʦ 

ʧʦʣʷ) ʚ ʧʦʩʪʨʦʝʥʠʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ [10]. ɽʩʣʠ ʚʝʨʥʘ ʵʪʘ ʢʦʥʮʝʧʮʠʷ, 

ʪʦ ʠʩʯʝʟʘʝʪ ʥʝʢʦʪʦʨʳʡ ʜʫʘʣʠʟʤ ʚ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʦ ʤʘʪʝʨʠ-

ʘʣʴʥʦʩʪʠ ʚ ʬʠʟʠʢʝ ʠ ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʦʡ ʚʦʟʤʦʞʥʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʝʜʠ-

ʥʦʛʦ ʧʦʣʷ, ʩʪʦʨʦʥʥʠʢʘʤʠ ʢʦʪʦʨʦʛʦ ʙʳʣʠ ʤʥʦʛʠʝ ʫʯʝʥʳʝ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ,  

ʘʢʪʠʚʥʦ ʵʪʫ ʠʜʝʶ ʧʦʜʜʝʨʞʠʚʘʣ ɸ. ʕʡʥʰʪʝʡʥ. 

ʅʝ ʟʘʪʨʘʛʠʚʘʷ ʟʜʝʩʴ ʬʠʟʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʧʨʦʙʣʝʤʳ ʝʜʠʥʦʛʦ ʧʦʣʷ, ʨʘʩ-

ʩʤʦʪʨʠʤ ʚʦʟʤʦʞʥʳʝ ʩʣʝʜʩʪʚʠʷ ʜʣʷ ʞʠʚʦʡ ʤʘʪʝʨʠʠ, ʢʦʪʦʨʳʝ ʧʨʦʠʩʪʝʢʘʶʪ ʠʟ 

ʠʜʝʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʝʜʠʥʦʛʦ ʧʦʣʷ. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʪʘʢʦʛʦ ʧʦʣʷ 

ʚʦʟʤʦʞʥʦ ʚ ʨʘʤʢʘʭ ʢʦʥʪʠʥʫʘʣʴʥʦʡ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ. ʕʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, 

ʯʪʦ ʫʨʘʚʥʝʥʠʷ ʢʦʥʪʠʥʫʘʣʴʥʦʡ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ ʦʧʠʩʳʚʘʶʪ ʩʘʤʦʩʦʛʣʘʩʦʚʘʥ-

ʥʳʝ ʩʚʦʡʩʪʚʘ ʤʘʢʨʦʩʠʩʪʝʤ ï ʚʦʜʥʳʝ ʨʘʩʪʚʦʨʳ ʵʣʝʢʪʨʦʣʠʪʦʚ, ʘ ʠʜʝʠ ʢʦʥʪʠʥʫ-

ʘʣʴʥʦʩʪʠ ʧʦʟʚʦʣʷʶʪ ʨʘʩʢʨʳʪʴ ʧʦʣʝʚʦʝ ʫʩʪʨʦʡʩʪʚʦ ʩʪʨʫʢʪʫʨʥʳʭ ʯʘʩʪʠʮ ʤʘʪʝ-

ʨʠʠ, ʢʘʯʝʩʪʚʝʥʥʦ ʩʦʭʨʘʥʷʷ ʠʜʝʶ ʩʘʤʦʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ.  

ʅʘ ʵʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ, ʧʦʩʢʦʣʴ-

ʢʫ ʩʘʤʦʩʦʛʣʘʩʦʚʘʥʥʦʝ, ʢʦʥʪʠʥʫʘʣʴʥʦʝ ʧʦʣʝ ʪʘʢʦʡ ʧʨʠʨʦʜʳ ʧʨʠʩʫʱʝ ʚʩʝʤ ʙʝʟ 

ʠʩʢʣʶʯʝʥʠʷ ʞʠʚʳʤ ʦʙʲʝʢʪʘʤ [11, 13, 14]. ʄʦʛʫʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ ʧʦʣʷ, ʩʚʷʟʘʥ-

ʥʳʝ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʩʝʨʜʮʘ (ʭʦʣʦʜʥʦʢʨʦʚʥʳʝ), ʨʘʙʦʪʦʡ ʤʦʟʛʘ, ʥʦ ʥʘʣʠʯʠʝ 

ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʵʣʝʢʪʨʦʣʠʪʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʩʘʤʦʩʦʛʣʘʩʦʚʘʥ-

ʥʦʛʦ ʧʦʣʷ ʥʘ ʤʘʢʨʦ (ʥʝʣʦʢʘʣʴʥʦʤ) ʫʨʦʚʥʝ. 

ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʠʟ ʚʩʝʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʬʦʨʤ 

ʜʚʠʞʝʥʠʷ ʞʠʚʦʡ ʤʘʪʝʨʠʠ ʪʝ ʠʟ ʥʠʭ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ  

ʩ ʪʘʢʠʤ ʧʦʣʝʤ, ʠ ʠʭ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʢ ʩʘʤʦʩʦʛʣʘʩʦʚʘʥʥʦʡ ʬʦʨʤʝ ʞʠʚʦʡ ʤʘʪʝ-

ʨʠʠ. ɸ ʜʨʫʛʠʝ, ʚ ʩʠʣʫ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʨʦʝʥʠʷ ʠ ʤʠʥʠʘʪʶʨʥʳʭ ʨʘʟʤʝʨʦʚ,  

ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʢ ʥʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʠʣʠ ʥʝ ʩʘʤʦʩʦʛʣʘʩʦʚʘʥʥʳʤ ʞʠʚʳʤ 

ʦʙʲʝʢʪʘʤ (ʥʘʧʨʠʤʝʨ, ʚʠʨʫʩʳ). ʆʥʠ ʤʦʛʫʪ ʠ ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ ʢʘʢ ʞʠʚʳʝ, ʪʦʣʴ-

ʢʦ ʥʘʭʦʜʷʩʴ ʚʥʫʪʨʠ ʠʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ ʩʘʤʦʩʦʛʣʘʩʦʚʘʥʥʦʡ ʞʠʚʦʡ ʤʘʪʝ-

ʨʠʝʡ. ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʜʝʬʝʢʪʘʤ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʞʠʚʦʡ ʤʘʪʝʨʠʠ, 

ʧʦʩʢʦʣʴʢʫ ʥʘʨʫʰʘʝʪ ʩʘʤʦʩʦʛʣʘʩʦʚʘʥʥʦʝ ʧʦʣʝ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʞʠʟʥʝʥʥʳʝ 

ʧʨʦʮʝʩʩʳ ʚ ʞʠʚʦʤ ʦʙʲʝʢʪʝ [8]. 

 

ʇʦʣʝʚʦʝ ʫʩʪʨʦʡʩʪʚʦ ʤʘʪʝʨʠʠ, ʝʜʠʥʘʷ ʧʨʠʨʦʜʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʥʦʚʳʝ 

ʘʩʧʝʢʪʳ ʵʢʦʣʦʛʠʠ  

 

ʌʘʢʪʳ ʪʝʭʥʦʛʝʥʥʦʛʦ, ʦʩʦʙʝʥʥʦ ʧʦʣʝʚʦʛʦ, ʜʝʡʩʪʚʠʷ ʥʘ ʦʙʲʝʢʪʳ ʞʠʚʦʡ ʤʘʪʝ-

ʨʠʠ, ʚʦʜʥʳʝ ʩʠʩʪʝʤʳ ʟʘʪʨʘʛʠʚʘʶʪ ʚʦʧʨʦʩʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʥʝʰʥʠʭ ʧʦʣʝʡ  

ʩ ʩʘʤʦʩʦʛʣʘʩʦʚʘʥʥʳʤʠ ʧʦʣʷʤʠ ʫʢʘʟʘʥʥʳʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪʩʷ ʟʘ 

ʩʯʝʪ ʟʘʨʷʞʝʥʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ (ʠʦʥʦʚ). ʈʘʩʩʤʦʪʨʝʥʥʘʷ ʚ [9, 10, 20] ʧʦʣʝʚʘʷ 

ʢʦʥʮʝʧʮʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʯʘʩʪʠʮ ʤʘʪʝʨʠʠ ï ʵʣʝʢʪʨʦʥʘ, ʧʨʦʪʦʥʘ ʠ ʥʝʡʪʨʦʥʘ ï 
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ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʧʦʣʝʚʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʪʘʢʠʭ ʯʘʩʪʠʮ ʤʦʞʝʪ ʨʝʘʣʠʟʦʚʳʚʘ-

ʪʴʩʷ ʙʣʘʛʦʜʘʨʷ ʦʩʦʙʳʤ ʩʚʦʡʩʪʚʘʤ ʢʦʥʪʠʥʫʘʣʴʥʦʛʦ ʧʦʣʷ, ʢʦʥʪʠʥʫʘʣʴʥʦʛʦ 

ʵʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤʘ. ʂʦʥʪʠʥʫʘʣʴʥʳʝ ʧʦʣʷ ʦʪʨʘʞʘʶʪ ʩʚʦʡʩʪʚʦ ʤʘʪʝʨʠʠ 

ʬʦʨʤʠʨʦʚʘʪʴ ʩʘʤʦʩʦʛʣʘʩʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ. ʌʫʥʢʮʠʠ ʩʘʤʦʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ, 

ʚʭʦʜʷʱʠʝ ʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ ʧʦʣʷ, ʢʘʢ ʨʘʟ ʩʚʷʟʘʥʳ ʩ ʝʤʢʦʩʪʥʳ-

ʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʦʪʨʘʞʘʷ ʝʛʦ ʩʚʦʡʩʪʚʘ ʢʦʥʮʝʥʪʨʠʨʦ-

ʚʘʪʴ, çʩʛʫʱʘʪʴè ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʦʣʷ [10]. 

ɺ ʨʘʙʦʪʘʭ [10, 21] ʫʜʘʣʦʩʴ ʧʦʩʪʨʦʠʪʴ ʝʜʠʥʫʶ ʧʦʣʝʚʫʶ ʤʦʜʝʣʴ ʚʥʫʪʨʝʥ-

ʥʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʪʘʢʠʭ ʯʘʩʪʠʮ, ʢʘʢ ʵʣʝʢʪʨʦʥ, ʧʨʦʪʦʥ ʠ ʥʝʡʪʨʦʥ. ʈʘʩʧʨʝʜʝ-

ʣʝʥʠʝ ʢʦʥʪʠʥʫʘʣʴʥʳʭ ʧʦʣʝʡ ʚ ʥʠʭ ʧʦʜʦʙʥʳ, ʝʩʪʝʩʪʚʝʥʥʦ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, 

ʫʯʠʪʳʚʘʶʱʠʤʠ ʨʘʟʤʝʨʳ ʠ ʟʘʨʷʜ ʯʘʩʪʠʮ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʘʨʭʠʪʝʢʪʫʨʘ  

ʯʘʩʪʠʮ ʝʜʠʥʘ, ʨʘʟʣʠʯʠʝ ʞʝ ï ʚ ʨʘʟʤʝʨʘʭ ʠ ʯʘʩʪʦʪʘʭ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ. 

ɺ ʨʘʙʦʪʝ [21] ʠʩʩʣʝʜʦʚʘʣʘʩʴ ʠʜʝʷ ʧʦʣʝʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʤʘʪʝʨʠʠ ʥʘ ʦʩʥʦʚʝ 

ʨʝʰʝʥʠʷ ʩʪʘʮʠʦʥʘʨʥʳʭ ʫʨʘʚʥʝʥʠʡ ʢʦʥʪʠʥʫʘʣʴʥʦʡ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ. ɺ ʨʘʤ-

ʢʘʭ ʤʝʭʘʥʠʯʝʩʢʦʡ ʠ ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʝʡ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʫʩʪʨʦʡʩʪʚʦ ʩʪʨʫʢʪʫʨʥʳʭ ʯʘʩʪʠʮ ʤʘʪʝʨʠʠ ʤʦʞʝʪ ʥʦʩʠʪʴ ʧʦʣʝʚʦʡ ʭʘʨʘʢʪʝʨ, ʧʨʠ 

ʵʪʦʤ ʭʘʨʘʢʪʝʨʥʳʝ ʯʘʩʪʦʪʳ ʢʦʣʝʙʘʥʠʡ ʜʣʷ ʧʨʦʪʦʥʘ ʠ ʥʝʡʪʨʦʥʘ ʣʝʞʘʪ ʚ ʜʠʘʧʘ-

ʟʦʥʝ: 24 25.4 10 .3 10 ɻʮÖ - Ö , ʘ ʜʣʷ ʵʣʝʢʪʨʦʥʘ: 21 22.2 10 .1 10 ɻʮÖ - Ö . ʉʫʱʝʩʪʚʦ-

ʚʘʥʠʝ ʪʘʢʠʭ ʯʘʩʪʦʪ ʧʦʟʚʦʣʠʣʦ ʧʨʝʜʧʦʣʦʞʠʪʴ [21], ʯʪʦ ʦʙʤʝʥ ʚʟʘʠʤʦʜʝʡʩʪʚʠ-

ʝʤ ʤʝʞʜʫ ʞʠʚʦʡ ʠ ʥʝʦʜʫʰʝʚʣʝʥʥʦʡ ʤʘʪʝʨʠʷʤʠ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʠ ʟʘ 

ʩʯʝʪ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʦʙʲʝʢʪʦʚ. ʊʘʢʦʛʦ ʪʠʧʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʦʛʫʪ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʚʣʠʷʪʴ ʥʘ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʝʙʳʚʘʥʠʷ 

ʦʙʲʝʢʪʘ ʚ ʪʝʭ ʠʣʠ ʠʥʳʭ ʫʩʣʦʚʠʷʭ.  

ʅʦ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʚ ʨʘʤʢʘʭ ʩʪʘʮʠʦʥʘʨʥʳʭ ʫʨʘʚʥʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʣʠʰʴ 

ʦʧʠʩʘʪʴ ʚʥʫʪʨʝʥʥʶʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʫʶ ʩʪʨʫʢʪʫʨʫ ʯʘʩʪʠʮ ʥʘ ʦʩʥʦʚʝ ʠʟʚʝʩʪ-

ʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ï ʤʘʩʩʳ, ʟʘʨʷʜʘ, ʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ, ʩʧʠʥʘ.  

ɺ ʨʘʙʦʪʝ [22] ʠʩʩʣʝʜʦʚʘʥʦ ʧʦʣʝʚʦʝ ʫʩʪʨʦʡʩʪʚʦ ʤʘʪʝʨʠʠ, ʥʦ ʚ ʨʘʤʢʘʭ ʥʝ-

ʩʪʘʮʠʦʥʘʨʥʳʭ ʫʨʘʚʥʝʥʠʡ ʢʦʥʪʠʥʫʘʣʴʥʦʡ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ [9, 10], ʨʝʰʝʥʠʷ 

ʢʦʪʦʨʳʭ ʥʝ ʠʤʝʶʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚ ʥʫʣʝ (0r  ). ʇʨʝʜʩʪʘʚʣʷʣʦ ʠʥʪʝʨʝʩ  

ʠʩʩʣʝʜʦʚʘʪʴ ʚʦʟʤʫʱʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʢʦʥʪʠʥʫʘʣʴʥʦʛʦ ʧʦʣʷ ʩ ʪʝʤ, ʯʪʦʙʳ ʚʳʷʩ-

ʥʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʵʪʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʣʝʚʳʭ 

ʩʪʨʫʢʪʫʨ. ɼʣʷ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʩ ʨʝʰʝʥʠʷʤʠ ʩʪʘʮʠʦʥʘʨʥʦʡ ʟʘʜʘʯʠ ʙʳʣʠ  

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ [10, 21]. 

ʆʩʥʦʚʥʘʷ ʠʜʝʷ ï ʵʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʟ ʢʦʥʪʠʥʫʘʣʴʥʦʛʦ ʧʦʣʷ ʵʥʝʨʛʝʪʠʯʝ-

ʩʢʦʛʦ ʧʘʪʪʝʨʥʘ ï ʩʪʨʫʢʪʫʨʥʦʡ ʯʘʩʪʠʮʳ ʤʘʪʝʨʠʠ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʟʥʘʯʝʥʠʝʤ 

ʤʘʩʩʳ. ʆʥʘ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʚʷʟʘʥʘ ʩ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʠ ʤʘʛʥʠʪʥʦʡ ʩʦʩʪʘʚʣʷ-

ʶʱʠʤʠ ʧʦʣʷ, ʘ ʟʥʘʯʠʪ, ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʟʘʨʷʜʘ ʠ ʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ ʯʘʩʪʠʮʳ.  

ɿʘʤʝʪʠʤ, ʯʪʦ ʮʝʣʴʶ [22] ʨʘʙʦʪʳ ʙʳʣʦ ʧʦʣʫʯʝʥʠʝ çʯʘʩʪʠʮʝʧʦʜʦʙʥʳʭ  

ʨʝʰʝʥʠʡè ʚ ʩʣʫʯʘʝ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʫʨʘʚʥʝʥʠʡ ʢʦʥʪʠʥʫʘʣʴʥʦʡ ʵʣʝʢʪʨʦʜʠʥʘ-

ʤʠʢʠ, ʠ ʵʪʦ, ʧʦ ʩʫʪʠ, ʠ ʙʳʣʦ ʜʦʩʪʠʛʥʫʪʦ. ʋʪʦʯʥʝʥʠʝ ʤʦʜʝʣʠ ʩʦʩʪʘʚʠʪ ʮʝʣʴ 

ʧʦʩʣʝʜʫʶʱʠʭ ʧʫʙʣʠʢʘʮʠʡ, ʘ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚʧʦʣʥʝ ʜʦʩʪʘʪʦʯʥʳ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʳʚʦʜʦʚ.  

ɺ ʦʜʥʦʡ ʠʟ ʨʘʙʦʪ [23, ʩ. 758] ɸ. ʕʡʥʰʪʝʡʥʦʤ ʙʳʣʘ ʚʳʩʢʘʟʘʥʘ ʪʘʢʘʷ 

ʤʳʩʣʴ: çʇʫʩʪʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʪ.ʝ. ʧʨʦʩʪʨʘʥʩʪʚʦ ʙʝʟ ʧʦʣʷ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ʇʨʦ-

ʩʪʨʘʥʩʪʚʦ-ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʥʝ ʩʘʤʦ ʧʦ ʩʝʙʝ, ʥʦ ʪʦʣʴʢʦ ʢʘʢ ʩʪʨʫʢʪʫʨʥʦʝ ʩʚʦʡ-

ʩʪʚʦ ʧʦʣʷè. ʅʘʤʠ ʞʝ ʚ ʨʘʟʚʠʪʠʠ ʵʪʦʡ ʠʜʝʠ ʚ [10] ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ çʧʨʦ-

ʩʪʨʘʥʩʪʚʦ-ʚʨʝʤʷ ï ʤʘʪʝʨʠʘʣʴʥʦ ʠʟ-ʟʘ ʵʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤʘè. ʀʜʝʠ, ʩʦʟʚʫʯʥʳʝ 

[23], ʙʳʣʠ ʚʳʩʢʘʟʘʥʳ ʝʱʝ ɼʞ. ʄʘʢʩʚʝʣʣʦʤ ʚ ʨʘʙʦʪʘʭ [24, ʩ. 253] ʠ [25, ʩ. 66]. 
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ʀʜʝʷ ʧʦʩʪʨʦʝʥʠʷ ʧʦʣʝʚʦʡ ʢʦʥʮʝʧʮʠʠ ʜʣʷ ʩʪʨʫʢʪʫʨʳ ʯʘʩʪʠʮ ʚ ʨʘʤʢʘʭ 

ʝʜʠʥʦʛʦ ʢʦʥʪʠʥʫʘʣʴʥʦʛʦ ʧʦʣʷ ʠ ʩʚʷʟʠ ʠʥʝʨʮʠʦʥʥʦʩʪʠ ʩ ʵʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤʦʤ 

ʵʪʦʛʦ ʧʦʣʷ ʦʢʘʟʘʣʘʩʴ ʧʨʦʜʫʢʪʠʚʥʦʡ ʠ ʧʨʠʚʝʣʘ ʢ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʦʤʫ ʬʠʟʠʯʝ-

ʩʢʦʤʫ ʨʝʟʫʣʴʪʘʪʫ. ʆʯʝʚʠʜʥʦ, ʚʦʟʤʫʱʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ ʜʚʫʭ ʬʦʨʤʘʭ: ʩʚʦʙʦʜʥʦʡ ï ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ 

ʚʦʣʥʘ ʠ ʢʦʥʪʠʥʫʘʣʴʥʦʡ ï ʩʪʨʫʢʪʫʨʥʳʝ ʯʘʩʪʠʮʳ ʤʘʪʝʨʠʠ [10]. ʇʦʩʣʝʜʥʠʝ 

ʩʚʷʟʘʥʳ ʩ ʥʘʢʦʧʠʪʝʣʴʥʳʤ ʤʝʭʘʥʠʟʤʦʤ, ʣʦʢʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʵʣʝʢʪʨʦ-

ʤʘʛʥʠʪʥʦʡ ʵʥʝʨʛʠʠ. ɺ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʷʭ ʵʪʦ ʦʪʨʘʞʝʥʦ ʬʫʥʢʮʠ-

ʷʤʠ ʩʘʤʦʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʝʤʢʦʩʪʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʩʠʩʪʝʤʳ, ʪ.ʝ. ʩ ʤʝʭʘʥʠʟʤʦʤ ʥʘʢʦʧʣʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʪʚʘ.  

ɽʩʣʠ ʦʙʨʘʪʠʪʴʩʷ ʢ ʤʳʩʣʠ, ʯʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʦʪʨʘʞʘʝʪ çʩʪʨʫʢʪʫʨʥʦʝ 

ʩʚʦʡʩʪʚʦ ʧʦʣʷè, ʪʦ ʩ ʧʦʤʦʱʴʶ ʧʦʣʷ ʤʦʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʦ-

ʚʨʝʤʷ. ʅʦ ʩ ʧʦʤʦʱʴʶ ʢʘʢʦʛʦ ʧʦʣʷ? ʋʞʝ ʚ ʩʘʤʦʡ ʠʜʝʝ ʕʡʥʰʪʝʡʥʘ ʫʪʚʝʨʞʜʘ-

ʝʪʩʷ, ʯʪʦ ʧʫʩʪʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ɿʥʘʯʠʪ, ʝʩʪʴ ʥʝʢʦʪʦʨʦʝ 

ʧʝʨʚʠʯʥʦʝ ʧʦʣʝ, ʢʦʪʦʨʦʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʩʘʤʦʛʦ ʧʨʦʩʪʨʘʥ-

ʩʪʚʘ, ʜʘʞʝ ʵʪʦʛʦ ʧʦʥʷʪʠʷ. ʀʟ ʪʦʛʦ, ʯʪʦ ʠʟʚʝʩʪʥʦ ʥʘʤ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ,  

ʚ ʦʢʨʫʞʘʶʱʝʤ ʥʘʩ ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʘʣʠʯʝʩʪʚʫʶʪ ʤʘʪʝʨʠʘʣʴʥʳʝ ʪʝʣʘ, ʩʦʩʪʦʷ-

ʱʠʝ ʠʟ ʩʪʨʫʢʪʫʨʥʳʭ ʯʘʩʪʠʮ ʠ ʧʦʣʷ. ʉʪʨʫʢʪʫʨʥʳʝ ʯʘʩʪʠʮʳ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ  

ʷʚʣʷʶʪʩʷ ʧʝʨʚʠʯʥʳʤʠ, ʦʥʠ ʤʦʛʫʪ ʧʨʝʪʝʨʧʝʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʧʣʦʪʴ 

ʜʦ ʧʨʝʚʨʘʱʝʥʠʷ ʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ (ʛʘʤʤʘ-ʢʚʘʥʪʳ). ʅʦ ʩʚʦʙʦʜʥʘʷ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʚʦʣʥʘ ʥʝ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʧʦ-

ʩʢʦʣʴʢʫ ʥʝ ʦʪʨʘʞʘʝʪ ʩʚʦʡʩʪʚʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʤʝʱʘʪʴ (ʥʘʢʘʧʣʠʚʘʪʴ) ʤʘʪʝʨʠ-

ʘʣʴʥʳʝ ʦʙʲʝʢʪʳ.  

ɸ ʢʦʥʪʠʥʫʘʣʴʥʳʝ ʧʦʣʷ, ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʘʚʠʩʷʪ ʦʪ ʩʘʤʦʩʦʛʣʘʩʦʚʘʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ (, ,vd t), ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʤʝʪʨʠʯʝʩʢʠʤ ʪʝʥʟʦʨʦʤ ʠ ʚʤʝʩʪʝ  

ʩ ʧʦʣʝʚʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʦʪʨʘʞʘʶʪ ʩʚʦʡʩʪʚʘ ʧʨʦʩʪʨʘʥʩʪʚʘ ʢ ʩʪʨʫʢ-

ʪʫʨʦʦʙʨʘʟʦʚʘʥʠʶ [9, 10]. ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʠʤʝʥʥʦ ʢʦʥʪʠʥʫʘʣʴʥʦʝ 

ʧʦʣʝ ʷʚʣʷʝʪʩʷ ʪʝʤ ʵʣʝʤʝʥʪʦʤ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʦʩʪʨʘʥ-

ʩʪʚʦ-ʚʨʝʤʷ ʠ ʤʘʪʝʨʠʷ. 

 

ɺʳʚʦʜʳ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

 

1. ʉʪʨʫʢʪʫʨʥʳʝ ʯʘʩʪʠʮʳ ʤʘʪʝʨʠʠ ï ʵʪʦ ʜʠʥʘʤʠʯʝʩʢʠʝ ʧʦʣʝʚʳʝ ʦʙʨʘʟʦʚʘ-

ʥʠʷ ï ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʘʪʪʝʨʥ ʠʟ ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʪʦʷʯʝʡ 

ʢʦʥʪʠʥʫʘʣʴʥʦʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ, ʥʦ ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ ï ʟʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ.  

2. ʏʘʩʪʦʪʘ ʢʦʣʝʙʘʥʠʡ ʚ ʪʘʢʦʡ ʚʦʣʥʝ ʜʣʷ ʧʨʦʪʦʥʘ ʧʦʨʷʜʢʘ 
24.15 10p ɻʮw = Ö , ʘ ʜʣʷ ʵʣʝʢʪʨʦʥʘ 21.24 10e ɻʮw = Ö  (ʚ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʤʦʜʝ-

ʣʷʭ). ʀʤʝʥʥʦ ʠʟ ʵʪʠʭ ʯʘʩʪʠʮ ʬʦʨʤʠʨʫʝʪʩʷ ʘʪʦʤ ʚʦʜʦʨʦʜʘ ï ʦʩʥʦʚʥʦʡ ʵʣʝʤʝʥʪ 

ɺʩʝʣʝʥʥʦʡ. 

ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʵʪʠ ʯʘʩʪʠʮʳ ʦʧʨʝʜʝʣʷʶʪ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʭʘ-

ʨʘʢʪʝʨʠʟʫʶʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʘ ɺʩʝʣʝʥʥʦʡ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʥʝʢʦʪʦʨʳʤ ʤʘʩʰʪʘʙʦʤ, ʜʣʷ ʛʘʨʤʦʥʠʟʘʮʠʠ ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʥʝʡ ʧʨʦʮʝʩʩʦʚ.  

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʯʘʩʪʠʮ, ʠʭ ʢʦʥʝʯʥʳʡ ʨʘʟʤʝʨ ʟʘʜʘʝʪ, 

ʚʦʟʤʦʞʥʦ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʢʦʩʤʦʩʘ. 

3. ɺ ʪʘʢʦʤ ʧʘʪʪʝʨʥʝ ʥʘ ʧʝʨʝʜʥʠʡ ʧʣʘʥ ʚʳʭʦʜʠʪ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʘ, ʘ ʩ ʥʝʡ ʠ ʧʦʥʷʪʠʝ ʤʘʩʩʳ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʟʚʝʩʪʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ  

( 2E mc= ). ʂʦʥʪʠʥʫʘʣʴʥʳʡ ʵʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤ ʪʦʣʴʢʦ ʩʧʦʩʦʙʩʪʚʫʝʪ  
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ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʘʪʪʝʨʥʘ. ɿʜʝʩʴ ʚ ʝʜʠʥʩʪʚʝ ï ʠ ʤʘʩʩʘ (ʤʝʨʘ ʠʥʝʨʪʥʦʩʪʠ),  

ʠ ʚʨʝʤʷ (ʯʘʩʪʦʪʘ ʢʦʣʝʙʘʥʠʡ), ʠ ʟʘʨʷʜ (ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ), ʠ ʤʘʛʥʠʪʥʳʡ ʤʦ-

ʤʝʥʪ (ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ). ʊ.ʝ., ʚʩʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʧʝʨ-

ʚʠʯʥʳʡ ʤʘʪʝʨʠʘʣʴʥʳʡ ʤʠʨ. ʇʦ ʩʫʪʠ, ʤʥʦʛʦʦʙʨʘʟʠʝ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʤʠʨʘ ï 

ʵʪʦ ʬʦʨʤʘ ʧʨʦʷʚʣʝʥʠʷ ʩʚʦʡʩʪʚ ʢʦʥʪʠʥʫʘʣʴʥʦʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. 

ɺ ʨʘʤʢʘʭ ʢʦʥʪʠʥʫʘʣʴʥʦʡ ʪʝʦʨʠʠ ʫʜʘʣʦʩʴ ʧʦʜʦʡʪʠ ʢ ʨʝʘʣʠʟʘʮʠʠ ʜʘʚʥʠʰ-

ʥʝʡ ʠʜʝʠ ʬʠʟʠʢʦʚ ï çʦʙʲʷʩʥʠʪʴ ʧʦʣʥʫʶ ʠʥʝʨʮʠʶ ʯʘʩʪʠʮ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ 

ʧʫʪʝʤè [26]. 

4. ɼʣʷ ʵʢʦʣʦʛʠʠ ʧʦʣʝʚʦʝ ʫʩʪʨʦʡʩʪʚʦ ʤʘʪʝʨʠʠ ʧʨʠʚʦʜʠʪ ʢ ʥʦʚʦʤʫ ʧʦʥʠʤʘ-

ʥʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ) ʩ ʞʠʚʦʡ ʤʘʪʝ-

ʨʠʝʡ. ʕʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝʦʙʲʝʤʣʶʱʠʤ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʠ ʞʠ-

ʚʘʷ, ʠ ʧʝʨʚʠʯʥʘʷ ʤʘʪʝʨʠʷ ʷʚʣʷʶʪʩʷ ʧʦʣʝʚʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʞʠʚʦʡ [13] ʠ ʧʝʨʚʠʯʥʦʡ ʤʘʪʝʨʠʠ, ʧʦ-

ʣʝʡ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʨʠʦʙʨʝʪʘʝʪ ʩʦʚʝʨʰʝʥʥʦ ʜʨʫʛʦʡ ʘʩʧʝʢʪ.  

ʀ ʞʠʚʘʷ ʤʘʪʝʨʠʷ, ʠ ʦʢʨʫʞʘʶʱʠʡ ʝʝ ʤʠʨ ï ʵʪʦ ʧʦʣʝʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʣʝ-

ʚʳʝ ʜʠʥʘʤʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘ-

ʢʦʥʘʤʠ ʢʦʩʤʦʩʘ, ʥʦ ʚ ʟʘʜʘʥʥʳʭ ʟʝʤʥʳʭ ʫʩʣʦʚʠʷʭ. ʂʦʥʪʠʥʫʘʣʴʥʦʝ ʧʦʣʝ ʩʦʚʦ-

ʢʫʧʥʦʩʪʠ ʟʝʤʥʳʭ ʤʠʥʝʨʘʣʦʚ, ʚʦʜʥʦʛʦ ʙʘʩʩʝʡʥʘ, ʞʠʚʦʡ ʤʘʪʝʨʠʠ ʩʦʟʜʘʶʪ  

ʥʝʧʦʚʪʦʨʠʤʫʶ ʘʨʭʠʪʝʢʪʫʨʫ ʦʙʱʝʛʦ ʧʦʣʷ, ʚ ʢʦʪʦʨʦʤ ʬʦʨʤʠʨʫʶʪʩʷ ʙʠʦʩʠʩ-

ʪʝʤʳ ʧʣʘʥʝʪʳ ɿʝʤʣʷ. ɸ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʯʝʣʦʚʝʢʘ ʥʝ ʪʦʣʴʢʦ ʚ ʙʣʠʞʥʠʡ  

ʂʦʩʤʦʩ, ʥʦ ʠ ʜʘʣʴʥʠʡ, ʩʪʘʚʠʪ ʧʝʨʝʜ ʵʢʦʣʦʛʘʤʠ ʩʦʚʝʨʰʝʥʥʦ ʜʨʫʛʠʝ ʟʘʜʘʯʠ. 

ɺʳʭʦʜʷ ʟʘ ʧʨʝʜʝʣʳ ʚʣʠʷʥʠʷ ʢʦʥʪʠʥʫʘʣʴʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩ-

ʪʝʤʳ ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʜʨʫʛʦʛʦ ʥʝʠʟʚʝʩʪʥʦʛʦ ʧʦʣʷ, ʠʥʦʡ ʩʪʨʫʢʪʫʨʳ. 

ʆ ʢʦʥʪʠʥʫʘʣʴʥʦʤ ʧʦʣʝ ʙʣʠʞʥʝʛʦ ʢʦʩʤʦʩʘ ʤʘʣʦ ʯʪʦ ʠʟʚʝʩʪʥʦ. ɺ ʵʪʦʤ ʘʩ-

ʧʝʢʪʝ ʧʝʨʝʜ ʵʢʦʣʦʛʘʤʠ (ʧʝʨʝʜ ʬʠʟʠʢʘʤʠ ʪʦʞʝ) ʩʪʦʠʪ ʟʘʜʘʯʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʢʦʥʪʠʥʫʘʣʴʥʦʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʦʢʨʫʞʘʶʱʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʚʦʟ-

ʥʠʢʘʝʪ ʮʝʣʴ ï ʦʧʨʝʜʝʣʠʪʴ ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩ ʪʝʤ, ʯʪʦʙʳ ʠʤʝʪʴ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʩʦʧʦʩʪʘʚʠʪʴ ʝʛʦ ʩ ʧʦʣʝʤ ʭʦʪʷ ʙʳ ʙʣʠʞʥʝʛʦ ʂʦʩʤʦʩʘ. ʊʝʤ ʙʦʣʝʝ, ʯʪʦ  

ʯʝʣʦʚʝʯʝʩʪʚʦ ʩʪʘʚʠʪ ʧʝʨʝʜ ʩʦʙʦʡ ʟʘʜʘʯʠ ʘʢʪʠʚʥʦʛʦ ʦʩʚʦʝʥʠʷ ʜʘʣʴʥʝʛʦ. 

5. ʆʙʱʝʝ ʧʦʣʝ ʩʪʨʫʢʪʫʨʥʳʭ ʯʘʩʪʠʮ ʤʘʪʝʨʠʠ ʠ ʢʦʥʪʠʥʫʘʣʴʥʦʝ ʧʦʣʝ ʚʦʜ-

ʥʳʭ ʨʘʩʪʚʦʨʦʚ ʵʣʝʢʪʨʦʣʠʪʦʚ ʚ ʩʦʩʪʘʚʝ ʞʠʚʦʡ ʤʘʪʝʨʠʠ ʤʦʛʫʪ ʩʪʘʪʴ ʤʘʪʝʨʠ-

ʘʣʴʥʳʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʠ ʧʦʩʨʝʜʥʠʢʘʤʠ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʦʡ ʠ ʂʦʩʤʦʩʦʤ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʠʜʝʷ ɺ.ʀ. ɺʝʨʥʘʜʩʢʦʛʦ ʦ ʚʣʠʷʥʠʠ ʤʳʩʣʠ-

ʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʥʘ ʥʦʦʩʬʝʨʫ ʩʪʘʥʦʚʠʪʩʷ ʚʧʦʣʥʝ ʦʩʷʟʘʝʤʦʡ.  

ʇʦ ɸ. ʕʡʥʰʪʝʡʥʫ ʧʨʦʩʪʨʘʥʩʪʚʦ-ʚʨʝʤʷ ʦʪʨʘʞʘʝʪ ʩʪʨʫʢʪʫʨʥʳʝ ʩʚʦʡʩʪʚʘ 

ʧʦʣʷ. ɿʥʘʯʠʪ, ʝʩʣʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʨʘʟʣʠʯʥʳ, ʪʦ ʠ ʧʦʣʷ ʨʘʟʥʳʝ, ʩʪʨʫʢʪʫʨʘ ʧʦʣʝʡ 

ʨʘʟʣʠʯʥʘ. 

ʇʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʞʠʚʦʡ ʤʘʪʝʨʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʣʷʤʠ ʦʢʨʫʞʘʶʱʠʭ 

ʝʛʦ ʪʝʣ, ʧʨʝʜʤʝʪʦʚ ʠ ʚʥʝʰʥʠʤʠ ʪʝʭʥʦʛʝʥʥʳʤʠ ʧʦʣʷʤʠ. ɾʠʚʘʷ ʪʢʘʥʴ ʯʫʚ-

ʩʪʚʠʪʝʣʴʥʘ ʢ ʩʪʨʫʢʪʫʨʝ ʠ ʘʨʭʠʪʝʢʪʫʨʝ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʃʝʩʘ, ʣʫʛʘ, ʤʦʨʝ, 

ʛʦʨʳ, ʜʦʤʘ, ʦʙʣʘʢʘ, ʚʦʟʜʫʭ ʚʦ ʚʩʝʤ ʤʥʦʛʦʦʙʨʘʟʠʠ ʦʪʨʘʞʘʶʪ ʠ ʬʦʨʤʠʨʫʶʪ 

ʨʝʟʫʣʴʪʠʨʫʶʱʝʝ ʧʦʣʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʜʝʡʩʪʚʫʶʱʝʝ ʥʘ ʙʠʦʦʙʲʝʢʪ. ʂʘʞʜʘʷ 

ʢʣʝʪʢʘ ʞʠʚʦʡ ʤʘʪʝʨʠʠ ʨʝʘʛʠʨʫʝʪ ʥʘ ʩʦʚʦʢʫʧʥʦʝ ʧʦʣʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚ ʢʦʪʦʨʦʤ 

ʥʘʭʦʜʠʪʩʷ ʦʙʲʝʢʪ. ʉʪʨʫʢʪʫʨʘ ʯʘʩʪʠʮ ʤʘʪʝʨʠʠ ï ʧʦʣʝʚʘʷ, ʧʦʣʝʚʦʡ ʷʚʣʷʝʪʩʷ 

ʣʶʙʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʠʟ ʧʨʦʪʦʥʦʚ, ʵʣʝʢʪʨʦʥʦʚ, ʥʝʡʪʨʦʥʦʚ; ʠ ʤʦʣʝʢʫʣʳ, ʠ ʢʣʝ-

ʪʢʠ ʩʦʩʪʦʷʪ ʠʟ ʧʦʣʝʚʳʭ ʩʪʨʫʢʪʫʨ. ʇʦʣʝʚʳʤ ʷʚʣʷʝʪʩʷ ʚʩʝ, ʯʪʦ ʥʘʩ ʦʢʨʫʞʘ-

ʝʪ, ʠ ʤʳ ʩʘʤʠ ï ʧʦʣʝʚʳʝ ʩʪʨʫʢʪʫʨʳ. ʅʦ ʧʦʣʷ, ʩʦʟʜʘʚʘʝʤʳʝ ʪʘʢʠʤʠ ʩʪʨʫʢʪʫ-

ʨʘʤʠ, ʫʞʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʧʦʣʝʡ ʠʩʭʦʜʥʳʭ 
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ʩʪʨʫʢʪʫʨʥʳʭ ʯʘʩʪʠʮ. ɸ ʩʦʟʜʘʥʥʘʷ ʞʠʚʘʷ ʤʘʪʝʨʠʷ ʚ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ 

ɿʝʤʣʠ ʠ ʙʣʠʞʥʝʛʦ ʢʦʩʤʦʩʘ (ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ) çʫʟʥʘʝʪè ʢʦʥʪʠʥʫʘʣʴʥʦʝ 

ʧʦʣʝ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ, ʪ.ʢ. ʷʚʣʷʝʪʩʷ ʝʛʦ ʧʨʦʜʫʢʪʦʤ.  

ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʧʦʥʷʪʠʷ çʫʟʥʘʚʘʥʠʷè ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʘʥʘʣʦʛʦʤ 

ʜʝʡʩʪʚʠʷ ʩʚʦʙʦʜʥʦʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ ʥʘ ʘʥʪʝʥʥʫ ʨʘʜʠʦ- ʠʣʠ ʪʝʣʝ-

ʧʨʠʝʤʥʠʢʘ. ɸʥʘʣʦʛʠʷ ʪʝʤ ʙʦʣʝʝ ʧʨʠʝʤʣʝʤʘ, ʯʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʧʦʣʝʚʳʤ ʩʪʨʫʢ-

ʪʫʨʘʤ. ʉʚʦʙʦʜʥʘʷ ʚʦʣʥʘ ʧʨʠʚʦʜʠʪ ʚ ʜʚʠʞʝʥʠʝ ʥʝ ʩʘʤʫ ʘʥʪʝʥʥʫ, ʘ ʵʣʝʢʪʨʦʥʳ, 

ʢʦʪʦʨʳʝ ʠʤʝʶʪ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚ [10, 20, 22], ʧʦʣʝʚʫʶ ʧʨʠʨʦʜʫ. ʊ.ʝ., ʧʦʜʦʙʥʦʝ 

ʧʨʠʚʦʜʠʪ ʚ ʜʚʠʞʝʥʠʝ ʧʦʜʦʙʥʦʝ. ʇʝʨʝʤʝʱʝʥʠʝ ʵʣʝʢʪʨʦʥʦʚ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚ-

ʣʝʥʠʶ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ, ʢʦʪʦʨʳʡ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʧʨʠʝʤʥʠʢʦʤ ʚ ʚʠʜʝ ʩʠʛ-

ʥʘʣʘ, ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʯʝʣʦʚʝʢʦʤ ʢʘʢ ʠʥʬʦʨʤʘʮʠʷ ʚ ʥʝʩʢʦʣʴʢʦ ʙʠʪ ʠʣʠ ʢʠʣʦ-

ʙʠʪ. ʅʦ ʧʦʣʝʚʫʶ ʧʨʠʨʦʜʫ ʤʘʪʝʨʠʠ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʥʝʢʦʪʦʨʳʡ 

ʝʜʠʥʳʡ ʢʦʤʧʣʝʢʩ, ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʡ ʤʝʞʜʫ ʩʦʙʦʡ ʚʦʣʥʘʤʠ ʢʦʥʪʠʥʫʘʣʴʥʦʛʦ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. ʊʘʢʠʝ ʚʦʣʥʳ ʧʨʦʥʠʟʳʚʘʶʪ ʚʝʩʴ ʂʦʩʤʦʩ, ʠ ʞʠʚʘʷ 

ʤʘʪʝʨʠʷ ʷʚʣʷʝʪʩʷ ʪʝʤ ʘʢʪʠʚʥʳʤ ʧʨʠʝʤʥʠʢʦʤ ʧʨʠʨʦʜʳ, ʢʦʪʦʨʳʡ ʯʫʪʢʦ ʨʝʘʛʠ-

ʨʫʝʪ ʥʘ ʣʶʙʳʝ ʠʟʤʝʥʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʦʢʨʫʞʘʶʱʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʠ ʘʢ-

ʪʠʚʥʦ ʥʘ ʥʠʭ ʦʪʚʝʯʘʝʪ. ʇʝʨʚʠʯʥʘʷ ʤʘʪʝʨʠʷ ʢ ʵʪʦʤʫ ʥʝ ʧʨʠʩʧʦʩʦʙʣʝʥʘ. 

ɾʠʚʘʷ ʤʘʪʝʨʠʷ ʩʦʩʪʦʠʪ ʠʟ ʪʘʢʠʭ ʞʝ ʩʪʨʫʢʪʫʨʥʳʭ ʯʘʩʪʠʮ, ʯʪʦ ʠ ʧʝʨʚʠʯ-

ʥʘʷ ʤʘʪʝʨʠʷ. ʅʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʨʘʟʣʠʯʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʛʨʦʤʥʦʝ 

ʯʠʩʣʦ ʢʣʝʪʦʢ ʦʨʛʘʥʠʟʤʘ ʷʚʣʷʪʁʩʷ ʪʝʤʠ ʘʥʪʝʥʥʘʤʠ ʠ ʧʨʠʝʤʥʠʢʘʤʠ ʠʟʤʝʥʝʥʠʡ 

ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʢʦʪʦʨʳʝ ʚʦʩʧʨʠʥʠʤʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ  

ʚ ʞʠʚʦʡ ʤʘʪʝʨʠʠ ʧʦʙʫʜʠʪʝʣʴʥʳʭ ʤʦʪʠʚʦʚ ʢ ʜʝʡʩʪʚʠʶ ʠ ʚʳʨʘʙʦʪʢʝ ʦʭʨʘʥʥʳʭ 

(ʠʣʠ ʨʘʟʨʫʰʠʪʝʣʴʥʳʭ) ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ ʙʠʦʩʠʩʪʝʤ, ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ,  

ʘ ʤʦʞʝʪ ʙʳʪʴ, ʠ ʩʘʤʦʡ ʧʨʠʨʦʜʳ. ɺʦʟʤʦʞʥʦ, ʞʠʚʘʷ ʤʘʪʝʨʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʦʭʨʘʥʥʫʶ ʠ ʢʦʥʪʨʦʣʠʨʫʶʱʫʶ ʩʦʩʪʘʚʣʷʶʱʠʝ ʢʦʩʤʦʩʘ, ʠ ʵʪʠ ʝʝ ʬʫʥʢʮʠʠ ʩʪʘ-

ʥʦʚʷʪʩʷ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤʠ ʚ ʛʣʦʙʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ɺʩʝʣʝʥʥʦʡ  

ʠ ʷʚʣʷʶʪʩʷ ʮʝʣʴʶ ʇʨʠʨʦʜʳ. 

ʀʤʝʥʥʦ ʢʦʥʪʠʥʫʘʣʴʥʦʝ ʧʦʣʝ ʬʦʨʤʠʨʫʝʪ ʧʝʨʚʠʯʥʫʶ ʤʘʪʝʨʠʶ ʚ çʧʫʩʪʦʤè 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʘ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʞʠʚʦʡ ʪʢʘʥʠ ʢʘʢ 

ʚʦʟʤʦʞʥʦʡ ʥʦʩʠʪʝʣʴʥʠʮʳ ʜʫʭʦʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʪʘʪʴ ʝʡ 

ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ɺʩʝʣʝʥʥʦʡ.  
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ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʦʥʽʪʦʨʠʥʛ, ʜʠʩʪʘʥʮʽʡʥʝ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ, Suomi NPP. 

 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚ ʋʢʨʘʾʥʽ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʩʚʽʪʣʝʥʦ ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʠ ʥʦʚʦʛʦ ʢʦʩʤʽʯʥʦʛʦ ʘʧʘʨʘʪʫ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ Suomi 

NPP, ʷʢʠʡ ʚʽʣʴʥʦ ʥʘʜʘʻ ʩʚʦʶ ʽʥʬʦʨʤʘʮʽʶ ʪʘ ʤʘʻ ʜʦʩʪʘʪʥʴʦ ʧʦʪʫʞʥʫ ʧʨʦʛʨʘʤ-

ʥʫ ʧʽʜʪʨʠʤʢʫ. 

ʄʝʪʦʶ ʮʽʻʾ ʨʦʙʦʪʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʫ ʤʦʞʣʠʚʦ ʦʪʨʠʤʫʚʘʪʠ 

ʟʘ ʜʘʥʠʤʠ ʟʽ ʩʢʘʥʝʨʽʚ Suomi NPP ʪʘ ʦʮʽʥʢʘ ʾʾ ʷʢʦʩʪʽ. 

ɸʧʘʨʘʪ NPP (National Polar-orbiting Partnership ï ʅʘʮʽʦʥʘʣʴʥʝ ʧʦʣʷʨʥʦ-

ʦʨʙʽʪʘʣʴʥʝ ʧʘʨʪʥʝʨʩʪʚʦ) ʙʫʚ ʩʪʚʦʨʝʥʠʡ ʢʦʤʧʘʥʽʻʶ-ʚʠʨʦʙʥʠʢʦʤ ʢʦʩʤʽʯʥʠʭ 

ʘʧʘʨʘʪʽʚ, ʩʠʩʪʝʤ ʽ ʘʛʨʝʛʘʪʽʚ ʜʣʷ ʦʙʦʨʦʥʥʦʛʦ ʪʘ ʢʦʤʝʨʮʽʡʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

çɹʦʣʣ ɸʝʨʦʩʧʝʡʩ ʊʝʢʥʦʣʦʜʞʠʩè (Ball Aerospace ) ʥʘ ʙʘʟʽ ʩʫʧʫʪʥʠʢʦʚʦʾ ʧʣʘʪ-

ʬʦʨʤʠ ʩʝʨʽʾ BCP (Ball Configurable Platform) ʟʘ ʢʦʥʪʨʘʢʪʦʤ ʟ ɻʦʜʜʘʨʩʴʢʠʤ 

ʢʦʩʤʽʯʥʠʤ ʮʝʥʪʨʦʤ ʧʦʣʴʦʪʽʚ GSFC NASA (Goddard Space Flight Center 

National Aeronautics and Space Administration). ʆʯʽʢʫʚʘʣʦʩʷ, ʱʦ ʜʦʩʚʽʜ, ʦʪʨʠ-

ʤʘʥʠʡ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʡ ʝʢʩʧʣʫʘʪʘʮʽʾ ʮʴʦʛʦ ʩʫʧʫʪʥʠʢʘ, ʙʫʜʝ ʚʠʢʦ-

ʨʠʩʪʘʥʠʡ Ball Aerospace ʧʨʠ ʨʦʟʨʦʙʮʽ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʥʠʟʴʢʦʦʨʙʽʪʘʣʴʥʦʛʦ 

ʢʦʩʤʽʯʥʦʛʦ ʘʧʘʨʘʪʫ JPSS-1 ʜʣʷ ʥʘʮʽʦʥʘʣʴʥʦʾ ʤʝʪʝʦʨʦʣʦʛʽʯʥʦʾ ʩʠʩʪʝʤʠ ʉʐɸ. 

ʂʦʩʤʽʯʥʽ ʘʧʘʨʘʪʠ ʮʽʻʾ ʩʝʨʽʾ ʧʦʚʠʥʥʽ ʟʘʤʽʥʠʪʠ ʩʫʧʫʪʥʠʢʠ ʩʝʨʽʾ NOAA, ʱʦ ʚʠ-

ʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʜʘʥʠʡ ʯʘʩ [1]. 

ʅʘ ʦʨʙʽʪʫ ʘʧʘʨʘʪ ʙʫʚ ʚʠʚʝʜʝʥʠʡ 28 ʞʦʚʪʥʷ 2011 ʨʦʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʘʢʝ-

ʪʦʥʦʩʽʷ United Launch Alliance Delta II, ʟʘʧʫʱʝʥʦʛʦ ʟ ʘʚʽʘʙʘʟʠ ɺʘʥʜʝʥʙʝʨʛ 

(ʉʐɸ). ʉʫʧʫʪʥʠʢ ʙʫʣʦ ʨʦʟʪʘʰʦʚʘʥʦ ʥʘ ʩʦʥʷʯʥʦ-ʩʠʥʭʨʦʥʥʽʡ ʦʨʙʽʪʽ ʚʠʩʦʪʦʶ 

824 ʢʤ ʥʘʜ ʧʦʚʝʨʭʥʝʶ ɿʝʤʣʽ ʟ ʥʘʭʠʣʝʥʥʷʤ ʦʨʙʽʪʠ 98,8Á ʪʘ ʧʝʨʽʦʜʦʤ ʦʙʝʨʪʘʥʥʷ 

101,4 ʭʚʠʣʠʥʠ. ɺʽʥ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʦʧʝʨʘʪʠʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʩʪʘʥ ʭʤʘʨʥʦʛʦ ʧʦʢʨʠʚʫ, ʢʦʥʮʝʥʪʨʘʮʽ ʁʟʚʘʞʝʥʠʭ ʯʘʩʪʦʢ, ʨʦʟʧʦʜʽʣ ʚʦʜʷʥʦʾ ʧʘ-

ʨʠ ʚ ʘʪʤʦʩʬʝʨʽ, ʘ ʪʘʢʦʞ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʥʝʙʝʟʧʝʯʥʠʭ ʘʪʤʦʩʬʝʨʥʠʭ ʷʚʠʱ, 

ʣʽʩʦʚʠʭ ʧʦʞʝʞ, ʟʤʽʥ ʣʘʥʜʰʘʬʪʫ, ʣʴʦʜʦʚʦʾ ʦʙʩʪʘʥʦʚʢʠ ʚ ʧʽʚʥʽʯʥʠʭ ʤʦʨʷʭ ʪʘ 

ʟʙʦʨʫ ʽʥʰʠʭ ʜʘʥʠʭ. 

ɺ ʢʽʥʮʽ ʩʽʯʥʷ 2012 ʨʦʢʫ ʢʝʨʽʚʥʠʮʪʚʦ NASA ʧʨʠʡʥʷʣʦ ʨʽʰʝʥʥʷ ʧʝʨʝʡʤʝ-

ʥʫʚʘʪʠ ʩʫʧʫʪʥʠʢ NPP ʚ Suomi NPP, ʥʘ ʟʥʘʢ ʚʠʟʥʘʥʥʷ ʟʘʩʣʫʛ ɺʝʨʥʝʨʘ ɽʜʚʘʨʜʘ 

ʉʫʦʤʽ (Verner Edward Suomi) ï ʤʝʪʝʦʨʦʣʦʛʘ ʟ ʫʥʽʚʝʨʩʠʪʝʪʫ ʰʪʘʪʫ ɺʽʩʢʦʥʩʽʥ 

[2]. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʜʘʣʽ ʙʫʜʝʤʦ ʡʤʝʥʫʚʘʪʠ ʩʫʧʫʪʥʠʢ Suomi NPP. 

ʅʘ ʩʫʧʫʪʥʠʢʫ Suomi NPP ʚʩʪʘʥʦʚʣʝʥʦ ʧôʷʪʴ ʧʨʠʣʘʜʽʚ ʜʣʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ. ɰʭ ʨʦʟʤʽʱʝʥʥʷ ʥʘ ʙʦʨʪʫ Suomi NPP ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 1. 

 

 Ò ɺ.ʖ. ɺʠʰʥʷʢʦʚ,  ɺ.ʄ. ʅʘʛʘʻʚʩʴʢʠʡ,  ʖ.ʆ. ʐʝʣʝʩʪʶʢ,  2015 
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ʈʠʩ. 1 ï ʇʨʠʣʘʜʠ ɼɿɿ ʢʦʩʤʽʯʥʦʛʦ ʘʧʘʨʘʪʫ Suomi NPP 

 

1. ATMS  (Advanced Technology Microwave Sounder) ï 22-ʢʘʥʘʣʴʥʠʡ ʧʘ-

ʩʠʚʥʠʡ ʤʽʢʨʦʭʚʠʣʴʦʚʠʡ ʨʘʜʽʦʤʝʪʨ ʟ ʰʠʨʠʥʦʶ ʩʤʫʛʠ ʟʘʭʦʧʣʝʥʥʷ 2300 ʢʤ, 

ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʛʣʦʙʘʣʴʥʽ ʤʦʜʝʣʽ ʪʝʤʧʝʨʘʪʫʨ ʪʘ ʧʨʦʬʽʣʽʚ ʚʦʣʦʛʦʩ-

ʪʽ, ʱʦ ʜʦʧʦʤʦʛʘʶʪʴ ʤʝʪʝʦʨʦʣʦʛʘʤ ʚ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʧʦʛʦʜʠ; 

2. CrIS  (Cross-track Infrared Sounder) ï ʩʧʝʢʪʨʦʤʝʪʨ ʟ 1305 ʽʥʬʨʘʯʝʨʚʦ-

ʥʠʤʠ ʩʧʝʢʪʨʘʣʴʥʠʤʠ ʢʘʥʘʣʘʤʠ ʫ ʜʽʘʧʘʟʦʥʘʭ LWIR (9,14ï15.38 uʤ); MWIR 

(5,71ï8.26 uʤ) ʠ SWIR (3,92ï4,64 ʤʢʤ) ʟ ʰʠʨʠʥʦʶ ʩʤʫʛʠ ʟʘʭʦʧʣʝʥʥʷ 2200 ʢʤ, 

ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʘʪʤʦʩʬʝʨʠ, ʪʘʢʽ ʷʢ ʚʦʣʦʛʽʩʪʴ ʪʘ 

ʪʠʩʢ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʧʽʜʚʠʱʠʪʠ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʭ ʪʘ ʜʦʚʛʦʩʪʨʦ-

ʢʦʚʠʭ ʧʨʦʛʥʦʟʽʚ ʧʦʛʦʜʠ; 

3. OMPS (Ozone Mapper Profiler Suite) ï ʽʥʩʪʨʫʤʝʥʪ ʟ ʫʜʦʩʢʦʥʘʣʝʥʠʤ  

ʩʝʥʩʦʨʦʤ, ʱʦ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʜʦʚʛʦʩʪʨʦʢʦʚʦʛʦ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ 

ʜʘʥʠʭ ʟ ʢʦʩʤʦʩʫ ʧʨʦ ʚʝʨʪʠʢʘʣʴʥʝ ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʧʦʰʠʨʝʥʥʷ ʦʟʦʥʫ ʚ ʘʪʤʦ-

ʩʬʝʨʽ; 

4. CERES (Clouds and the Earth's Radiant Energy System) ï 3-ʢʘʥʘʣʴʥʠʡ 

ʨʘʜʽʦʤʝʪʨ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜʙʠʪʦʾ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ, ʚʠʧʨʦ-

ʤʽʥʝʥʥʷ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʪʘ ʩʫʤʘʨʥʦʾ ʨʘʜʽʘʮʽʾ; 

5. VIIRS  (Visible Infrared Imaging Radiometer Suite) ï 22-ʢʘʥʘʣʴʥʠʡ ʩʢʘ-

ʥʫʶʯʠʡ ʨʘʜʽʦʤʝʪʨ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʟʦʙʨʘʞʝʥʥʷ ɿʝʤʣʽ ʫ ʚʠʜʠʤʦʤʫ  

ʽ ʽʥʬʨʘʯʝʨʚʦʥʦʤʫ ʜʽʘʧʘʟʦʥʘʭ ʽ ʟʜʽʡʩʥʶʻ ʨʘʜʽʦʤʝʪʨʽʶ ʩʫʰʽ, ʘʪʤʦʩʬʝʨʠ, ʢʨʽʦ-

ʩʬʝʨʠ ʽ ʦʢʝʘʥʽʚ. 

ʆʩʦʙʣʠʚʠʡ ʽʥʪʝʨʝʩ ʜʣʷ ʟʡʦʤʢʠ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʤʘʻ ʩʢʘʥʝʨ VIIRS, ʷʢʠʡ 

ʩʪʚʦʨʝʥʦ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʦʩʚʽʜʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʢʘʥʝʨʽʚ MODIS ʥʘ ʩʫʧʫʪʥʠʢʘʭ 

AQUA ʽ TERRA. ɺʽʥ ʦʙʣʘʜʥʘʥʠʡ ʦʧʪʠʯʥʦʶ ʩʠʩʪʝʤʦʶ ʟ ʘʧʝʨʪʫʨʦʶ 19,1 ʩʤ, 

ʬʦʢʫʩʦʤ 114 ʩʤ, ʩʝʨʝʜʥʴʦʶ ʦʧʪʠʯʥʦʶ ʧʦʪʫʞʥʽʩʪʶ 200 ɺʪ. ɺʘʛʘ ʩʢʘʥʝʨʫ 

ʩʢʣʘʜʘʻ 275 ʢʛ. ʄʘʢʩʠʤʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʩʢʣʘʜʘʻ 10,5 ʄʙʽʪ. 

ɿʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚʽʥ ʽʩʪʦʪʥʦ ʧʝʨʝʚʝʨʰʫʻ ʜʘʪʯʠʢʠ AVHRR ʩʫʧʫʪʥʠ-

ʢʽʚ ʩʝʨʽʾ NOAA ʪʘ ʤʘʡʞʝ ʧʦʚʪʦʨʶʻ ʜʘʪʯʠʢ MODIS ʩʫʧʫʪʥʠʢʘ TERRA (ʪʘʙ-

ʣʠʮʷ 1). 
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ʊʘʙʣʠʮʷ 1. ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʢʘʥʝʨʽʚ MODIS, AVHRR ʪʘ VIIRS 

ʇʨʠʣʘʜ/ʩʫʧʫʪʥʠʢ 

ʂʽʣʴʢʽʩʪʴ  

ʩʧʝʢʪʨʘʣʴʥʠʭ 

ʢʘʥʘʣʽʚ 

ʈʦʟʧʦʜʽʣʴʯʘ 

ʟʜʘʪʥʽʩʪʴ, ʤ 

ʐʠʨʠʥʘ  

ʩʤʫʛʠ  

ʟʘʭʦʧʣʝʥʥʷ 

ʂʚʘʥʪʫʚʘʥʥʷ 

ʜʘʥʠʭ 

MODIS/TERRA, 

AQUA 

2 250 

2300 ʢʤ 12 ʙʽʪ 5 500 

31 1000 

AVHRR/NOAA 5 1100 3000 ʢʤ 10 ʙʽʪ 

VIIRS/ Suomi NPP 
5 375 

2300 ʢʤ 12 ʙʽʪï14 ʙʽʪ 
17 750 

 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʮʝʡ ʩʢʘʥʝʨ ʨʦʟʰʠʨʶʻ ʽ ʧʦʢʨʘʱʫʻ ʩʝʨʽʾ ʚʠʤʽʨʽʚ, 

ʦʪʨʠʤʘʥʠʭ ʧʨʠʣʘʜʘʤʠ AVHRR ʽ MODIS. ɼʘʥʽ VIIRS ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʚʠʚʯʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʭʤʘʨ ʽ ʘʝʨʦʟʦʣʽʚ, ʢʦʣʴʦʨʫ ʦʢʝʘʥʫ, ʪʝʤʧʝʨʘʪʫʨʠ ʟʝʤʥʦʾ 

ʧʦʚʝʨʭʥʽ, ʧʝʨʝʩʫʚʘʥʴ ʽ ʪʝʤʧʝʨʘʪʫʨʠ ʣʴʦʜʫ, ʜʝʪʝʢʪʫʚʘʥʥʷ ʧʦʞʝʞ ʪʘ ʚʠʤʽʨʶ-

ʚʘʥʥʷ ʘʣʴʙʝʜʦ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ. ʂʣʽʤʘʪʦʣʦʛʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʘʥʽ 

VIIRS ʜʣʷ ʚʠʚʯʝʥʥʷ ʛʣʦʙʘʣʴʥʠʭ ʟʤʽʥ ʢʣʽʤʘʪʫ.  

VIIRS ï ʮʝ ʙʘʛʘʪʦʩʧʝʢʪʨʘʣʴʥʠʡ 22-ʧʦʣʦʩʥʠʡ ʦʧʪʠʢʦ-ʤʝʭʘʥʽʯʥʠʡ ʨʘʜʽʦ-

ʤʝʪʨ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʦʙʝʨʪʦʚʠʡ ʪʝʣʝʩʢʦʧ ʢʨʦʩ-ʪʨʝʢ ʟʘ ʧʨʠʥʮʠʧʦʤ ʩʢʘʥʝʨʘ 

ʤʽʪʣʘ. ɺ ʥʴʦʤʫ ʩʮʝʥʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʨʦʝʢʪʫʻʪʴʩʷ ʥʘ ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ ʧʣʦʱʠ-

ʥʘʭ, ʷʢʽ ʦʭʦʧʣʶʶʪʴ ʩʧʝʢʪʨʘʣʴʥʠʡ ʜʽʘʧʘʟʦʥ 0,4ï12,5 ʤʢʤ. ɺʠʜʠʤʘ ʪʘ ʙʣʠʞʥʷ 

ʽʥʬʨʘʯʝʨʚʦʥʘ ʧʣʦʱʠʥʘ (ɹɯʏ) ʤʘʻ ʜʝʚ'ʷʪʴ ʩʧʝʢʪʨʘʣʴʥʠʭ ʢʘʥʘʣʽʚ, ʢʦʨʦʪʢʘ ʪʘ 

ʩʝʨʝʜʥʷ ʽʥʬʨʘʯʝʨʚʦʥʘ ʧʣʦʱʠʥʠ (ʂɯʏ / ʉɯʏ) ʤʘʶʪʴ ʚʽʩʽʤ ʩʧʝʢʪʨʘʣʴʥʠʭ ʢʘʥʘ-

ʣʽʚ, ʪʝʨʤʘʣʴʥʘ ʽʥʬʨʘʯʝʨʚʦʥʘ ʧʣʦʱʠʥʘ (ʊɯʏ) ʤʽʩʪʠʪʴ ʯʦʪʠʨʠ ʩʧʝʢʪʨʘʣʴʥʽ ʢʘ-

ʥʘʣʠ. ʊʘʢʦʞ ʚ ʩʢʘʥʝʨʽ ʽʥʪʝʛʨʦʚʘʥʦ ʪʘʢ ʟʚʘʥʫ ɼʝʥʴ ʅʽʯ ʧʣʦʱʠʥʫ (DNB) ï ʦʜʠʥ 

ʩʧʝʢʪʨʘʣʴʥʠʡ ʢʘʥʘʣ, ʷʢʘ ʤʘʻ ʚʝʣʠʢʠʡ ʜʠʥʘʤʽʯʥʠʡ ʜʽʘʧʘʟʦʥ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʪʘʢʦʛʦ ʧʦʢʘʟʥʠʢʘ, ʷʢ ʦʩʚʽʪʣʝʥʽʩʪʴ. ʃʽʥʽʡʢʠ ʜʝʪʝʢʪʦʨʽʚ 

ʩʢʘʥʝʨʘ, ʘ ʩʘʤʝ: 16 ʜʝʪʝʢʪʦʨʽʚ ʚ ʢʦʞʥʦʤʫ ʤʘʩʠʚʽ ʜʣʷ ʂɯʏ / ʉɯʏ ʪʘ ʊɯʏ, 32 ʜʝ-

ʪʝʢʪʦʨʠ ʜʣʷ ɹɯʏ ʽ DNB ʦʨʽʻʥʪʦʚʘʥʽ ʚ ʥʘʧʨʷʤʢʫ ʚʟʜʦʚʞ ʣʽʥʽʾ ʰʣʷʭʫ ʧʨʦʣʴʦʪʫ. 

ʊʘʢʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʧʘʨʘʣʝʣʴʥʝ ʦʭʦʧʣʝʥʥʷ 11,87 ʢʤ ʫʟʜʦʚʞ ʣʽʥʽʾ 

ʰʣʷʭʫ ʟʘ ʦʜʠʥ ʧʨʦʭʽʜ ʩʢʘʥʫʚʘʥʥʷ. ʐʠʨʦʢʝ ʦʭʦʧʣʝʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʘʪʥʽʡ 

ʯʘʩ ʽʥʪʝʛʨʫʚʘʥʥʷ ʚʩʽʭ ʦʩʝʨʝʜʢʽʚ ʫ ʢʦʞʥʽʡ ʨʦʟʛʦʨʪʮʽ ʩʢʘʥʫʚʘʥʥʷ. ʇʝʨʽʦʜ ʩʢʘʥʫ-

ʚʘʥʥʷ ʩʪʘʥʦʚʠʪʴ 1 786 ʩʪʨʦʢ ʫ ʜʦʚʞʠʥʫ. ʇʨʠ ʮʴʦʤʫ ʢʚʘʥʪʫʚʘʥʥʷ ʜʘʥʠʭ ʩʪʘʥʦ-

ʚʠʪʴ 12 ʙʽʪ ʘʙʦ14 ʙʽʪ (ʚ ʨʘʟʽ ʥʠʟʴʢʦʛʦ ʨʽʚʥʷ ʰʫʤʫ) [4]. 

ʉʧʝʢʪʨʘʣʴʥʽ ʜʽʘʧʘʟʦʥʠ ʮʴʦʛʦ ʩʢʘʥʝʨʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʽ 2. 

 

ʊʘʙʣʠʮʷ 2. ʉʧʝʢʪʨʘʣʴʥʽ ʜʽʘʧʘʟʦʥʠ ʩʢʘʥʝʨʫ VIIRS 

ʂʘʥʘʣ ʉʧʝʢʪʨʘʣʴʥʠʡ ʜʽʘʧʘʟʦʥ, ʥʤ ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ, ʥʤ 

I1 (B) 600 680 640 

I2 (G) 850 880 865 

I3 (R) 1580 1640 1610 

I4 3550 3930 3740 

I5 10500 12400 11450 

M1 402 422 412 

M2 436 454 445 

M3 478 488 488 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 2 

ʂʘʥʘʣ ʉʧʝʢʪʨʘʣʴʥʠʡ ʜʽʘʧʘʟʦʥ, ʥʤ ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ, ʥʤ 

M4 545 565 555 

M5 (B) 662 682 672 

M6 739 754 746 

M7 (G) 846 885 865 

M8 1230 1250 1240 

M9 1371 1386 1378 

M10 (R) 1580 1640 1610 

M11 2230 2280 2250 

M12 3610 3790 3700 

M13 3970 4130 4050 

M14 8400 8700 8550 

M15 10260 11260 10763 

M16 11540 12490 12013 

DNB 500 900 700 

 

ʜʝ M ï ʩʤʫʛʠ ʤʝʥʰʦʛʦ ʨʦʟʨʽʟʥʝʥʥʷ (750 ʤ);  

I ï ʩʤʫʛʠ ʙʽʣʴʰʦʛʦ ʨʦʟʨʽʟʥʝʥʥʷ (375 ʤ); 

DNB ï ʢʘʥʘʣʠ ʜʝʥʴ-ʥʽʯ; 

R, G, ʽ B ï ʧʨʠʨʦʜʥʦ-ʢʦʣʽʨʥʽ ʩʤʫʛʠ ʯʝʨʚʦʥʦʛʦ, ʟʝʣʝʥʦʛʦ ʪʘ ʙʣʘʢʠʪʥʦʛʦ. 

ʈʝʩʫʨʩʠ ʦʧʝʨʘʮʽʡʥʠʭ ʜʘʥʠʭ Suomi NPP, Raw Data Record (RDR), Sensor 

Data Records (SDRs) ʽ Environmental Data Records (EDRs), ʜʣʷ VIIRS, Cris, 

ATMS and OMPS ʦʙʨʦʙʣʷʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʝʛʤʝʥʪʘ ʽʥʪʝʛʨʦʚʘʥʦʾ ʦʙ-

ʨʦʙʢʠ ʜʘʥʠʭ Integrated Data Processing Segment (IDPS). ɼʦʩʣʽʜʞʝʥʥʷ ʘʣʛʦʨʠʪ-

ʤʽʚ 1 ʨʽʚʥʷ, 2 ʨʽʚʥʷ (CDRs) ʪʘ ʚʠʱʝ ʚʠʢʦʥʫʁʪʴʩʷ ʚ ʤʝʞʘʭ ʥʘʫʢʦʚʦʛʦ ʩʝʛʤʝʥʪʘ 

ʜʘʥʠʭ SDS (Science Data Segment). 

1-ʡ ʨʽʚʝʥʴ ʦʙʨʦʙʢʠ (1ɺ) ʻ ʙʘʟʦʚʠʤ, ʚʽʥ ʩʬʦʨʤʦʚʘʥʠʡ ʟ ʥʝʦʙʨʦʙʣʝʥʠʭ ʟʦ-

ʙʨʘʞʝʥʴ VIIRS, CrIS, ATMS ʪʘ ʆʄʈS, ʚʢʣʶʯʘʶʯʠ ʨʘʜʽʦʤʝʪʨʠʯʥʽ ʪʘ ʛʝʦʤʝʪ-

ʨʠʯʥʽ ʢʘʣʽʙʨʫʚʘʣʴʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʟ ʛʝʦʛʨʘʬʽʯʥʦʶ ʧʨʠʚ'ʷʟʢʦʶ ʧʘʨʘʤʝʪʨʽʚ ʚʽʜ-

ʧʦʚʽʜʥʦ ʜʦ ʝʬʝʤʝʨʠʜ ʧʣʘʪʬʦʨʤʠ. 

2-ʡ ʨʽʚʝʥʴ ʦʙʨʦʙʢʠ ʚʠʨʦʙʣʷʪʠʤʝ ʨʷʜ ʝʢʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ ʧʨʦ ʥʘʚʢʦʣʠʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝ EDRs, ʷʢʽ ʻ ʩʢʣʘʜʦʚʦʶ ʅʘʮʠʦʥʘʣʴʥʦʾ ʧʦʣʷʨʥʦ-ʦʨʙʽʪʘʣʴʥʦʾ ʦʧʝʨʘ-

ʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ NPOESS (National Polar-orbiting 

Operational Environmental Satellite System). ɺʩʽ 29 ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ 

Suomi NPP ʦʙʨʦʙʣʷʶʪʴʩʷ ʥʘ ʽʥʪʝʨʬʝʡʩʥʦʤʫ ʩʝʛʤʝʥʪʽ ʦʙʨʦʙʣʝʥʥʷ ʜʘʥʠʭ ʽ ʷʚ-

ʣʷʶʪʴ ʩʦʙʦʶ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʢʣʽʤʘʪʠʯʥʽ ʜʘʥʽ (Climate Data Records CDR). ʎʽ 

EDRs ʽ CDR, ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʽʟʥʠʤ ʚʠʤʦʛʘʤ. ʋ ʨʘʟʽ ʦʧʝʨʘʪʠʚʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ, 

ʘʢʮʝʥʪ ʨʦʙʠʪʴʩʷ ʥʘ ʧʨʦʜʫʢʪʘʭ, ʷʢʽ ʤʦʞʣʠʚʦ ʦʪʨʠʤʫʚʘʪʠ ʟ ʙʽʣʴʰʦʶ ʰʚʠʜʢʽʩ-

ʪʶ, ʱʦ ʦʙʦʚ'ʷʟʢʦʚʦ ʚʢʣʶʯʘʻ ʥʘʷʚʥʽʩʪʴ ʘʣʛʦʨʠʪʤʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʦ-

ʰʚʠʜʢʽʩʥʝ ʦʙʨʦʙʣʝʥʥʷ ʜʘʥʠʭ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʜʝʨʞʘʚʥʠʭ ʟʘʤʦʚʣʝʥʴ ʜʣʷ ʮʠʚʽ-

ʣʴʥʠʭ ʽ ʚʽʡʩʴʢʦʚʠʭ ʦʨʛʘʥʽʟʘʮʽʡ. ɼʣʷ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʜʘʥʠʭ ʚʠʤʦ-

ʛʠ ʜʦ ʰʚʠʜʢʦʩʪʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʩʣʘʙʣʝʥʽ, ʱʦ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ 

ʩʢʣʘʜʥʠʭ ʘʣʛʦʨʠʪʤʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʜʦʜʘʪʢʦʚʽ ʜʘʥʽ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ 

 



~ 91 ~ 
 

 ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʪʘ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ, ˉ 2(18), 2015 

 
  

ʧʨʦʙʣʝʤ ʢʘʣʽʙʨʫʚʘʥʥʷ ʜʘʪʯʠʢʽʚ ʽ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚʠʧʨʦʤʽʥʝʥʥʷ ʚʽʜ ɿʝʤʣʽ 

ʯʝʨʝʟ ʘʪʤʦʩʬʝʨʫ, ʘʣʛʦʨʠʪʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʢʨʘʱʝʥʽ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʧʨʦʜʫʢ-

ʪʠ ʦʪʨʠʤʫʶʪʴʩʷ ʙʽʣʴʰ ʷʢʽʩʥʠʤʠ [5]. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʜʘʥʽ Suomi NPP ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ: 

ʢʣʽʤʘʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʙʘʣʘʥʩʫ ʧʣʘʥʝʪʠ, ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʧʦʛʦʜ-

ʥʠʭ ʫʤʦʚ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʛʦʜʠ, ʩʪʘʥʫ ʦʟʦʥʦʚʦʛʦ ʰʘʨʫ, ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ, 

ʚʠʚʝʨʞʝʥʥʷ ʚʫʣʢʘʥʽʚ, ʩʪʘʥʫ ʪʝʤʧʝʨʘʪʫʨʠ, ʣʴʦʜʦʚʦʛʦ ʧʦʢʨʠʪʪʷ, ʨʦʩʣʠʥʥʦʩʪʽ, 

ʧʠʣʦʚʠʭ ʙʫʨ, ʧʦʞʝʞ, ʧʦʚʝʥʝʡ, ʟʘʩʫʭʠ, ʪʘʡʬʫʥʽʚ. 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʮʠʭ ʜʘʥʠʭ, ʟʘ ʧʽʜʪʨʠʤʢʠ ʘʛʝʥʪʩʪʚ NASA ʽ NOAA, ʷʢʽ ʚʽʜ-

ʧʦʚʽʜʘʶʪʴ ʟʘ ʝʢʩʧʣʫʘʪʘʮʽʶ ʩʫʧʫʪʥʠʢʘ, ʘ ʪʘʢʦʞ ʟʘ ʟʙʽʨ ʽ ʮʝʥʪʨʘʣʽʟʦʚʘʥʝ ʧʦʰʠ-

ʨʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʟʡʦʤʢʠ, ʨʦʟʨʦʙʣʝʥʦ ʪʘ ʚʽʣʴʥʦ ʧʦʰʠʨʶʶʪʴʩʷ ʧʨʦʛʨʘʤʠ ʦʙ-

ʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʟ ʥʘʫʢʦʚʦʾ ʘʧʘʨʘʪʫʨʠ Suomi NPP, ʘʜʘʧʪʦʚʘʥʽ ʜʣʷ ʨʦʙʦʪʠ  

ʟ ʜʘʥʠʤʠ, ʱʦ ʧʨʠʡʤʘʶʪʴʩʷ ʣʦʢʘʣʴʥʠʤʠ ʩʪʘʥʮʽʷʤʠ. ʎʽ ʨʦʟʨʦʙʢʠ ʚʝʜʫʪʴʩʷ  

ʚ ʣʘʙʦʨʘʪʦʨʽʾ DRL ʮʝʥʪʨʫ ʽʤ. ɻʦʜʜʘʨʜʘ NASA (ʧʘʢʝʪʠ RT-STPS ʽ IPOP) ʪʘ  

ʚ ʂʦʩʤʽʯʥʦʤʫ ʥʘʫʢʦʚʦ-ʽʥʞʝʥʝʨʥʦʤʫ ʮʝʥʪʨʽ (SSEC) ɺʽʩʢʦʥʩʠʥʩʴʢʦʛʦ ʫʥʽʚʝʨ-

ʩʠʪʝʪʫ (ʧʘʢʝʪ ʧʨʦʛʨʘʤ CSPP). ʇʽʩʣʷ ʦʩʪʘʪʦʯʥʦʛʦ ʥʘʣʘʛʦʜʞʝʥʥʷ ʪʘ ʪʝʩʪʫʚʘʥʥʷ 

ʥʘ ʨʝʘʣʴʥʠʭ ʜʘʥʠʭ ʚʠʧʫʱʝʥʽ ʧʝʨʰʽ ʚʝʨʩʽʾ ʮʠʭ ʧʨʦʛʨʘʤ. 5 ʢʚʽʪʥʷ 2012 ʨʦʢʫ 

ʮʝʥʪʨʦʤ SSEC ʙʫʚ ʘʥʦʥʩʦʚʘʥʠʡ ʚʠʧʫʩʢ ʧʝʨʰʦʾ ʚʝʨʩʽʾ ʥʦʚʦʛʦ ʧʘʢʝʪʫ CSPP  

ʟ ʧʽʜʪʨʠʤʢʦʶ ʧʝʨʚʠʥʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʧʨʠʣʘʜʽʚ VIIRS ʽ ATMS. ɸ 24 ʢʚʽʪʥʷ 

ʬʘʭʽʚʮʽ DRL ʦʛʦʣʦʩʠʣʠ ʧʨʦ ʛʦʪʦʚʥʽʩʪʴ ʜʦ ʧʦʰʠʨʝʥʥʷ ʦʥʦʚʣʝʥʠʭ ʚʠʧʫʩʢʽʚ 

ʧʘʢʝʪʽʚ VIIRS-SDR SPA ʽ RT-STPS [6]. 

RT-STPS (the Real-time Software Telemetry Processing System) ï ʧʨʦʛʨʘʤʘ 

ʨʦʟʨʦʙʢʠ ʣʘʙʦʨʘʪʦʨʽʾ DRL ʘʛʝʥʪʩʪʚʘ NASA, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʙʨʦʙ-

ʢʠ ʜʘʥʠʭ ʽʟ ʩʫʧʫʪʥʠʢʽʚ AQUA / TERRA, ʱʦ ʙʫʣʘ ʜʦʦʧʨʘʮʴʦʚʘʥʘ ʪʘʢʦʞ ʜʣʷ 

ʦʙʨʦʙʢʠ ʜʘʥʠʭ Suomi NPP, ʷʢʽ ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʬʦʨʤʘʪʦʤ. 

CSPP (the Community Satellite Processing Package) ï ʨʦʟʨʦʙʢʘ ʂʦʩʤʽʯʥʦʛʦ 

ʥʘʫʢʦʚʦ-ʽʥʞʝʥʝʨʥʦʛʦ ʮʝʥʪʨʫ (SSEC) ɺʽʩʢʦʥʩʠʥʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (ʉʐɸ). 

ʅʘʣʘʰʪʫʚʘʥʥʷ ʮʠʭ ʧʨʦʛʨʘʤ ʪʘ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʢʦʨʠʩʪʫʚʘʯʘʤ 

ʦʪʨʠʤʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʨʦʜʫʢʪʠ, ʷʢʽ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʤʦʜʝʣʽ: 

- ʤʘʩʢʠ ʭʤʘʨʥʦʩʪʽ (Cloud Mask IP) ï ʙʽʥʘʨʥʫ ʢʘʨʪʫ ʭʤʘʨʥʦʩʪʽ, ʢʣʘʩʠ-

ʬʽʢʦʚʘʥʫ ʥʘ: ʧʦʚʥʽʩʪʶ ʯʠʩʪʫ ʚʽʜ ʭʤʘʨ, ʭʤʘʨʥʫ, ʤʦʞʣʠʚʦ ʯʠʩʪʫ, ʤʦʞʣʠʚʦ  

ʭʤʘʨʥʫ; 

- ʘʢʪʠʚʥʠʭ ʦʩʝʨʝʜʢʽʚ ʟʘʛʦʨʷʥʴ (Active Fires ARP) ï ʜʘʥʽ ʧʨʦ ʰʠʨʦʪʫ  

ʽ ʜʦʚʛʦʪʫ ʧʽʢʩʝʣʽʚ ʚʦʛʥʠʱ ʟʘʛʦʨʷʥʥʷ; 

- ʘʣʴʙʝʜʦ (Albedo) ï ʢʦʝʬʽʮʽʻʥʪ ʚʽʜʙʠʪʦʛʦ ʚʽʜ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ ʩʦʥʷʯʥʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ (ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0,4 ʜʦ 4,0) ʜʦ ʧʘʜʘʶʯʦʛʦ ʚʠʧʨʦʤʽʥʝʥʥʷ ʟ ʘʪ-

ʤʦʩʬʝʨʠ; 

- ʚʠʩʦʪʠ ʥʠʞʥʴʦʾ ʤʝʞʽ ʭʤʘʨʥʦʩʪʽ (Cloud Base Height) ï ʟʥʘʯʝʥʥʷ ʚʠʩʦʪʠ 

ʥʠʞʥʴʦʾ ʤʝʞʽ ʭʤʘʨ ʥʘʜ ʨʽʚʥʝʤ ʤʦʨʷ; 

- ʰʘʨʦʚʦʩʪʽ ʭʤʘʨ (Cloud Cover Layers) ï ʢʣʘʩʠʬʽʢʘʮʽʷ ʧʽʢʩʝʣʽʚ ʟʦʙʨʘ-

ʞʝʥʥʷ ʥʘ ʯʦʪʠʨʠ ʪʠʧʠ ʰʘʨʽʚ ʭʤʘʨ; 

- ʝʬʝʢʪʠʚʥʦʛʦ ʨʦʟʤʽʨʫ ʯʘʩʪʦʢ (Cloud Effective Particle Size) ï ʟʥʘʯʝʥʥʷ 

ʚʽʜʥʦʰʝʥʴ ʪʨʝʪʴʦʛʦ ʤʦʤʝʥʪʫ ʨʦʟʧʦʜʽʣʫ ʢʨʘʧʝʣʴ ʜʦ ʜʨʫʛʦʛʦ ʤʦʤʝʥʪʫ ʨʦʟʧʦʜʽ-

ʣʫ, ʫʩʝʨʝʜʥʝʥʽ ʧʦ ʚʩʴʦʤʫ ʧʨʦʩʪʦʨʫ ʭʤʘʨ (ʨʠʩ. 2); 
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ʈʠʩ. 2 ï ɽʬʝʢʪʠʚʥʠʡ ʨʦʟʤʽʨ ʯʘʩʪʦʢ ʭʤʘʨʥʦʩʪʽ  

 

- ʦʧʪʠʯʥʦʾ ʪʦʚʱʠʥʠ ʭʤʘʨʥʦʩʪʽ (Cloud Optical Thickness) ï ʟʥʘʯʝʥʥʷ ʚʝ-

ʣʠʯʠʥʠ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻ ʦʩʣʘʙʣʝʥʥʷ ʩʚʽʪʣʘ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʯʝʨʝʟ ʘʝʨʦʟʦʣʽ 

ʟʘ ʨʘʭʫʥʦʢ ʡʦʛʦ ʧʦʛʣʠʥʘʥʥʷ ʽ ʨʦʟʩʽʶʚʘʥʥʷ. ɺʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʽʥʪʝʛʨʦʚʘʥʠʡ ʢʦ-

ʝʬʽʮʽʻʥʪ ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʪʦʚʧʘ ʟ ʧʝʨʝʪʠʥʦʤ, ʨʽʚʥʠʤ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ ʨʦʟ-

ʤʽʨʘʤ ʦʩʝʨʝʜʢʫ ʫ ʚʫʟʴʢʦʤʫ ʩʧʝʢʪʨʘʣʴʥʦʤʫ ʢʘʥʘʣʽ ʟ ʮʝʥʪʨʦʤ ʚ ʟʘʜʘʥʽʡ ʜʦʚʞʠʥʽ 

ʭʚʠʣʽ; 

- ʚʠʩʦʪʠ ʚʝʨʭʥʴʦʾ ʤʝʞʽ ʭʤʘʨʥʦʩʪʽ (Cloud Top Height) ï ʚʠʩʦʪʘ ʚʝʨʭʥʴʦʾ 

ʤʝʞʽ ʭʤʘʨ, ʫʩʽʭ ʪʠʧʽʚ ʭʤʘʨʥʦʩʪʽ; 

- ʪʠʩʢʫ ʫ ʚʝʨʭʥʽʡ ʤʝʞʽ ʭʤʘʨʥʦʩʪʽ (Cloud Top Pressure) ï ʜʘʥʽ ʧʨʦ ʘʪʤʦ-

ʩʬʝʨʥʠʡ ʪʠʩʢ ʫ ʚʝʨʭʥʽʡ ʤʝʞʽ ʭʤʘʨ; 

- ʪʝʤʧʝʨʘʪʫʨʠ ʫ ʚʝʨʭʥʽʡ ʤʝʞʽ ʭʤʘʨʥʦʩʪʽ (Cloud Top Temperature) ï ʜʘʥʽ 

ʧʨʦ ʪʝʤʧʝʨʘʪʫʨʫ ʫ ʚʝʨʭʥʽʡ ʤʝʞʽ ʭʤʘʨ; 

- ʪʝʤʧʝʨʘʪʫʨʠ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ (Land Surface Temperature) ï ʪʝʤʧʝʨʘʪʫ-

ʨʘ ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ; 

- ʛʣʠʙʠʥʠ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ (Snow Cover Depth) ï ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʽ ʚʝ-

ʨʪʠʢʘʣʴʥʠʡ ʚʠʤʽʨ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ, ʦʜʝʨʞʫʚʘʥʘ ʙʽʥʘʨʥʘ ʢʘʨʪʘ ʚʠʟʥʘʯʘʻ ʥʘ̫-

ʚʥʽʩʪʴ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʘʙʦ ʡʦʛʦ ʚʽʜʩʫʪʥʽʩʪʴ (ʨʠʩ. 3);  

 


