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ʦʨʛʘʥʠʟʦʚʘʥʘ 

o ɸʣʤʘʪʠʥʩʢʠʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ ʵʥʝʨʛʝʪʠʢʠ ʠ ʩʚʷʟʠ, ʂʘʟʘʭʩʪʘʥ, 

o ʅʘʮʠʦʥʘʣʴʥʦʡ ʠʥʞʝʥʝʨʥʦʡ ɸʢʘʜʝʤʠʝʡ ʈʝʩʧʫʙʣʠʢʠ, ʂʘʟʘʭʩʪʘʥ, 

o ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʤ ʦʙʱʝʩʪʚʦʤ çʂʘʭʘʢè, ʂʘʟʘʭʩʪʘʥ, 

o ʂʨʳʤʩʢʠʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʤʝʜʠʮʠʥʩʢʠʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ ʠʤ. ʉ.ʀ. ɻʝʦʨʛʠʝʚʩʢʦʛʦ (ʂɻʄʋ), 

ʋʢʨʘʠʥʘ. 

o ʉʝʚʘʩʪʦʧʦʣʴʩʢʠʤ ʛʦʨʦʜʩʢʠʤ ʛʫʤʘʥʠʪʘʨʥʳʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ, ʋʢʨʘʠʥʘ. 

o ɸʩʩʦʮʠʘʮʠʝʡ ʩʝʚʘʩʪʦʧʦʣʴʩʢʠʭ ʛʫʤʘʥʠʪʘʨʠʝʚ çʉʣʦʚʦè, ʋʢʨʘʠʥʘ. 

o ʂʘʬʝʜʨʦʡ ʭʠʤʠʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʧʨʠʨʦʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʧʦʣʠʤʝʨʦʚ 

ʂʘʟʅʋ ʠʤ. ʘʣʴ-ʌʘʨʘʙʠ, ʂʘʟʘʭʩʪʘʥ. 

ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʠʪʝʪ 

 

ʇʨʝʜʩʝʜʘʪʝʣʴ:  

ɻʨʠʛʦʨʴʝʚ ʇ.ɽ. (ʂɻʄʋ, ʉʠʤʬʝʨʦʧʦʣʴ, ɸʈ ʂʨʳʤ, ʋʢʨʘʠʥʘ)  

 

ɿʘʤʝʩʪʠʪʝʣʴ ʧʨʝʜʩʝʜʘʪʝʣʷ  

ʉʫʣʝʡʤʝʥʦʚ ʀ.ʕ. (ɸʋʕʉ, ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ) 

  

ʏʣʝʥʳ ʢʦʤʠʪʝʪʘ: 

ʇʘʢ ʀ.ʊ. (ʅʊʆ çʂʘʭʘʢè, ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ) 

ʄʫʥ ɻ.ɸ. (ʂʘʟʅʋ ʠʤ. ʘʣʴ-ʌʘʨʘʙʠ, ʅʀɸ ʈʂ, ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ) 

ʇʠʥʭʘʩʩʠʢ ɽ.ʄ. (ʋʥʠʚʝʨʩʠʪʝʪ ʄʝʤʬʠʩʘ, ʉʐɸ) 

ɹʝʣʝʥʢʦ ʄ.ʇ. (ʉʠʙʠʨʩʢʘʷ ʘʢʘʜʝʤʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʣʫʞʙʳ, ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʷ) 

ʂʦʥʴʰʠʥ ʉ.ɺ. (ɸʋʕʉ, ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ) 

ʅʘʫʤʝʥʢʦ ɸ.ɸ. (ʇɸʅʀ, ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ) 

ʍʫʪʦʨʷʥʩʢʠʡ ɺ.ɺ. (ʋʥʠʚʝʨʩʠʪʝʪ ʈʝʜʠʥʛʘ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ) 

ʉʫʣʝʡʤʝʥʦʚʘ ʂ.ʀ. (ʋʥʠʚʝʨʩʠʪʝʪ ɹʠʨʤʠʥʛʝʤʘ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ) 

Negim EL-Sayed Moussa EL-Ashmawy (School of Chemical Sciences, Universiti Sains Malaysia, Malaysia) 
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ʄɸʊɽʄɸʊʀʏɽʉʂɸʗ ʄʆɼɽʃʔ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ʉʊʈʋʂʊʋʈʓ ʅɸʋʏʅʆ-

ʆɹʈɸɿʆɺɸʊɽʃʔʅʆɻʆ ʇʈʆʉʊʈɸʅʉʊɺɸ 

 

ʐʘʡʭʫʪʜʠʥʦʚ
3
 ɽ.ʄ., ɽʣʠʛʙʘʝʚʘ

3
 ɻ. ɾ., ʂʘʡʨʢʫʣʦʚ

1
 ʉ.ɹ., ɻʨʠʛʦʨʴʝʚ

2
 ʇ.ɽ. 

1
ɸʣʤʘʪʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʵʥʝʨʛʝʪʠʢʠ ʠ ʩʚʷʟʠ, ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 

2
ʂʨʳʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʉ.ʀ. ɻʝʦʨʛʠʝʚʩʢʦʛʦ, ʉʠʤʬʝʨʦʧʦʣʴ, 

ʋʢʨʘʠʥʘ 
3
ʂʘʟʅʋ ʠʤ ʘʣʴ-ʌʘʨʘʙʠ, ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 

 

ʇʨʝʜʣʦʞʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʧʦʟʚʦʣʷʶʱʘʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʧʠʩʳʚʘʪʴ ʧʨʦʮʝʩʩʳ ʦʙʤʝʥʘ 

ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ ʛʨʫʧʧʘʤʠ. ʉʬʦʨʤʫʣʠʨʦʚʘʥʦ ʧʦʥʷʪʠʝ ʩʚʷʟʥʦʩʪʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʦʞʝʪ 

ʦʪʚʝʯʘʪʴ ʥʝʩʢʦʣʴʢʠʤ ʢʘʯʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʱʠʤʩʷ ʩʦʩʪʦʷʥʠʷʤ. ɺ ʦʜʥʦʤ ʠʟ ʥʠʭ ʩʚʷʟʥʦʩʪʴ ʧʨʝʥʝʙʨʝʞʠʤʦ ʤʘʣʘ, 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʛʨʫʧʧʳ ʧʝʨʝʭʦʜʷʪ ʚ ʨʝʞʠʤ ʩʘʤʦʠʟʦʣʷʮʠʠ, ʚ ʜʨʫʛʠʭ ʨʝʩʫʨʩ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʛʨʫʧʧ ʨʝʟʢʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʚʟʘʠʤʥʦʛʦ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ. ʇʝʨʝʭʦʜ ʠʟ ʦʜʥʦʛʦ ʨʝʞʠʤʘ ʚ ʜʨʫʛʦʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ 

ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʦʙʱʝʛʦ ʨʝʩʫʨʩʘ ʩʠʩʪʝʤʳ.   

 

 

ʊʝʢʫʱʠʡ ʠʩʪʦʨʠʯʝʩʢʠʡ ʧʝʨʠʦʜ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʫʧʘʜʢʦʤ ʧʦʜʘʚʣʷʶʱʝʛʦ 

ʙʦʣʴʰʠʥʩʪʚʘ ʠʥʩʪʠʪʫʮʠʡ, ʩʣʦʞʠʚʰʠʭʩʷ ʚ 

ʠʥʜʫʩʪʨʠʘʣʴʥʫʶ ʬʘʟʫ ʨʘʟʚʠʪʠʷ ʮʠʚʠʣʠʟʘʮʠʠ 

/1/. ʀʥʩʪʠʪʫʮʠʠ, ʦʪʚʝʯʘʶʱʠʝ 

ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʴʥʦʡ (ʢʦʛʥʠʪʠʚʥʦʡ) ʬʘʟʝ ʝʱʝ 

ʪʦʣʴʢʦ ʥʘʭʦʜʷʪʩʷ ʚ ʩʪʘʜʠʠ ʩʪʘʥʦʚʣʝʥʠʷ. 

(ʀʥʜʫʩʪʨʠʘʣʴʥʘʷ ʥʘʫʢʘ ʠ ʠʥʜʫʩʪʨʠʘʣʴʥʦʝ 

ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ ʥʝ ʩʦʩʪʘʚʣʷʶʪ 

ʠʩʢʣʶʯʝʥʠʡ /1-3/.) ɺ ʵʪʦʡ ʩʚʷʟʠ ʘʢʪʫʘʣʴʥʦ 

ʧʦʩʪʨʦʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ 

ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʩʬʝʨʝ ʥʘʫʢʠ ʠ 

ʦʙʨʘʟʦʚʘʥʠʷ.  

ʌʘʢʪʦʨʦʤ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʤ ʚ ʧʦʣʴʟʫ 

ʵʪʦʛʦ ʚʳʚʦʜʘ, ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʠ ʥʝʠʟʙʝʞʥʦʩʪʴ 

ʧʝʨʝʭʦʜʘ ʢ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ 

ʫʧʨʘʚʣʝʥʠʷ ʣʶʙʳʤʠ ʠʥʩʪʠʪʫʮʠʷʤʠ 

ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʵʧʦʭʠ (ʚ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʨʝʞʠʤʫ ʞʝʩʪʢʦʡ ʠ 

ʜʝʪʘʣʴʥʦʡ ʨʝʛʣʘʤʝʥʪʘʮʠʠ, ʩʣʦʞʠʚʰʝʡʩʷ ʚ 

ʫʩʣʦʚʠʷʭ ʫʧʘʜʢʘ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʦʙʱʝʩʪʚʘ). 

ʊʘʢʠʝ ʤʝʪʦʜʳ, ʢʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚ /2/, ʜʘʣʝʢʦ ʥʝ 

ʦʙʷʟʘʪʝʣʴʥʦ ʷʚʣʷʶʪʩʷ ʧʨʷʤʳʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʙʳʭ 

ʠʥʩʪʠʪʫʮʠʡ ʩ ʧʦʤʦʱʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʤʝʪʦʜʦʚ (ʥʘʧʨʠʤʝʨ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʜʦʣʞʥʳʤ 

ʦʙʨʘʟʦʤ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ). 

ʇʨʝʜʩʢʘʟʘʪʴ ʨʝʟʫʣʴʪʘʪ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ 

(ʘ ʪʝʤ ʙʦʣʝʝ, ʥʝʧʨʷʤʦʛʦ) ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʧʦʚʝʜʝʥʠʝ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʠʟ ʵʚʨʠʩʪʠʯʝʩʢʠʭ 

ʩʦʦʙʨʘʞʝʥʠʡ ʚʦʟʤʦʞʥʦ ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ. 

ʀʤʝʥʥʦ ʵʪʦ ʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ 

ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ (ʚ ʯʘʩʪʥʦʩʪʠ 

ʩʬʝʨ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ). 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʣʦʞʝʥʘ ʙʘʟʦʚʘʷ 

ʤʦʜʝʣʴ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʧʦʪʦʢʦʚ ʚ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʜʦʢʘʟʘʪʴ, ʯʪʦ 

ʦʜʥʘ ʠ ʪʘ ʞʝ ʩʠʩʪʝʤʘ ʧʨʠ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ 

ʫʩʣʦʚʠʷʭ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʥʝʩʢʦʣʴʢʠʭ 

ʢʘʯʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʱʠʭʩʷ ʩʦʩʪʦʷʥʠʷʭ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʚ ʪʝʢʫʱʠʭ ʫʩʣʦʚʠʷʭ 

ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʭʦʜʷʪ ʥʝ ʩʪʦʣʴʢʦ ʚʦʧʨʦʩʳ 

ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʢʦʣʴʢʦ ʧʨʦʙʣʝʤʳ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʥʘʫʯʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʇʨʝʜʣʦʞʝʥʥʘʷ 

ʤʦʜʝʣʴ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ 

ʧʦʥʷʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʚʷʟʥʦʩʪʠ ʢʘʢ ʤʝʨʳ 

ʢʘʯʝʩʪʚʘ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʫʢʠ ʚ ʦʪʜʝʣʴʥʦʡ 

ʩʪʨʘʥʝ, ʨʝʛʠʦʥʝ ʠ ʪ.ʜ.  

 

ʌʦʨʤʫʣʠʨʦʚʢʘ ʤʦʜʝʣʠ 

 

ʆʪʪʦʣʢʥʝʤʩʷ ʦʪ ʨʘʩʩʤʦʪʨʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ 

(ʚ ʧʨʦʩʪʝʡʰʝʤ ʩʣʫʯʘʝ ï ʜʚʫʭ) 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʛʨʫʧʧ, ʟʘʥʠʤʘʶʱʠʭʩʷ 

ʙʣʠʟʢʠʤʠ ʥʘʫʯʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ.  

ɹʫʜʝʤ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʵʪʠ ʛʨʫʧʧʳ 

ʦʙʦʙʱʝʥʥʳʤ ʨʝʩʫʨʩʦʤ ï ʩʦʚʦʢʫʧʥʦʩʪʴʶ 

ʤʘʪʝʨʠʘʣʴʥʳʭ, ʬʠʥʘʥʩʦʚʳʭ ʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʥʘʢʦʧʣʝʥʠʡ. ɹʣʠʟʦʩʪʴ 

ʥʘʫʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʥʝ ʠʩʢʣʶʯʘʝʪ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʟʘʜʘʯ ʠ ʩʦʙʩʪʚʝʥʥʦʡ ʦʙʣʘʩʪʠ ʥʘʫʯʥʳʭ 

ʠʥʪʝʨʝʩʦʚ ʫ ʢʘʞʜʦʡ ʠʟ ʛʨʫʧʧ; ʥʘ ʨʝʰʝʥʠʝ ʵʪʠʭ 

ʟʘʜʘʯ ʠ ʨʘʩʭʦʜʫʝʪʩʷ ʫʢʘʟʘʥʥʳʡ ʚʳʰʝ ʨʝʩʫʨʩ.  

ʀʟʚʝʩʪʥʳ ʧʨʠʤʝʨʳ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʛʨʫʧʧ, ʚʝʜʫʱʠʭ ʨʘʙʦʪʫ ʚ ʫʩʣʦʚʠʷʭ, ʙʣʠʟʢʠʭ ʢ 



ʀɿɺɽʉʊʀʗ ʅɸʋʏʅʆ-ʊɽʍʅʀʏɽʉʂʆɻʆ ʆɹʑɽʉʊɺɸ çʂɸʍɸʂè, 2012, ʉʧʝʮʠʘʣʴʥʳʡ ʚʳʧʫʩʢ, (39). 
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ʠʟʦʣʷʮʠʠ (ʟʘʠʤʩʪʚʦʚʘʥʠʷ ʩʚʝʜʝʥʳ ʢ 

ʤʠʥʠʤʫʤʫ, ʨʝʰʘʶʪʩʷ ʟʘʜʘʯʠ, 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘʟʘʜ). 

ʇʨʠʤʝʨʳ ʪʘʢʦʛʦ ʨʦʜʘ ʛʨʫʧʧ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳ, 

ʚ ʯʘʩʪʥʦʩʪʠ, ʠʟ ʥʦʚʝʡʰʝʡ ʠʩʪʦʨʠʠ 

ʢʘʟʘʭʩʪʘʥʩʢʦʡ ʥʘʫʢʠ. 

ʇʨʦʪʠʚʦʧʦʣʦʞʥʳʡ ʧʨʠʤʝʨ ʜʘʶʪ ʛʨʫʧʧʳ, 

ʨʘʙʦʪʘ ʢʦʪʦʨʳʭ ʥʦʩʠʪ ʦʪʢʨʳʪʳʡ ʭʘʨʘʢʪʝʨ; 

ʠʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʘʢʪʠʚʥʦ ʟʘʠʤʩʪʚʫʶʪʩʷ 

ʜʦʩʪʠʞʝʥʠʷ ʧʘʨʪʥʝʨʦʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

çʦʪʢʨʳʪʳʝè ʛʨʫʧʧʳ ʤʦʛʫʪ ʯʘʩʪʠʯʥʦ ʠʣʠ 

ʧʦʣʥʦʩʪʴʶ ʤʝʥʷʪʴ ʪʝʤʘʪʠʢʫ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʥʘʧʨʠʤʝʨ, ʧʝʨʝʦʨʠʝʥʪʠʨʫʷʩʴ ʥʘ ʨʝʰʝʥʠʝ 

ʥʘʫʯʥʳʭ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʧʨʠʟʥʘʶʪʩʷ ʥʘʠʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ. ʇʨʠʤʝʨʳ ʪʘʢʦʡ 

ʧʝʨʝʦʨʠʝʥʪʘʮʠʠ ʚ ʠʟʦʙʠʣʠʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʥʦʚʝʡʰʘʷ ʠʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ. 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, çʦʪʢʨʳʪʦʩʪʴè 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʛʨʫʧʧʳ, ʝʩʣʠ ʛʦʚʦʨʠʪʴ ʦ 

ʟʘʜʘʯʘʭ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʥʘʫʯʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʩʘʤʘ ʧʦ ʩʝʙʝ ʥʝ 

ʷʚʣʷʝʪʩʷ ʥʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤ, ʥʠ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʬʘʢʪʦʨʦʤ. ʊʦʯʥʝʝ, ʦʪʢʨʳʪʦʩʪʴ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʛʨʫʧʧ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʚ 

ʤʘʩʰʪʘʙʘʭ ʦʪʜʝʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʠʤʝʝʪ ʢʘʢ 

ʧʦʟʠʪʠʚʥʳʝ, ʪʘʢ ʠ ʥʝʛʘʪʠʚʥʳʝ ʧʨʦʷʚʣʝʥʠʷ.  

ʅʝʛʘʪʠʚʥʦʝ ʧʨʦʷʚʣʝʥʠʝ ʦʪʢʨʳʪʦʩʪʠ ʩʚʷʟʘʥʦ 

ʩ ʪʝʤ, ʯʪʦ ʢʦʥʢʨʝʪʥʘʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ 

ʛʨʫʧʧʘ ʤʦʞʝʪ ʧʝʨʝʩʪʘʪʴ ʨʘʙʦʪʘʪʴ ʥʘʜ 

ʜʦʩʪʘʪʦʯʥʦ ʘʢʪʫʘʣʴʥʳʤʠ (ʥʦ ʥʝ ʠʤʝʶʱʠʤʠ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʨʝʟʦʥʘʥʩʘ ʟʘʜʘʯʘʤʠ). ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʝʝ ʨʝʩʫʨʩʳ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ 

ʧʦʪʨʝʙʣʷʶʪʩʷ ʜʨʫʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ 

ʛʨʫʧʧʘʤʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʙʦʣʴʰʠʡ ʦʧʳʪ 

ʨʘʙʦʪʳ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʦʧʠʩʘʥʥʳʤ ʚʳʰʝ ʤʝʭʘʥʠʟʤʦʤ ʧʨʦʠʩʭʦʜʠʪ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʙʦʣʝʝ ʘʢʪʠʚʥʳʝ (ʠ ʦʙʝʩʧʝʯʝʥʥʳʝ 

ʨʝʩʫʨʩʘʤʠ) ʛʨʫʧʧʳ ʬʘʢʪʠʯʝʩʢʠ ʧʦʜʯʠʥʷʶʪ 

ʤʝʥʝʝ ʘʢʪʠʚʥʳʝ ʩʚʦʝʤʫ ʚʣʠʷʥʠʶ.  

ʇʝʨʝʪʝʢʘʥʠʝ ʨʝʩʫʨʩʘ ʦʪ ʦʜʥʦʡ ʛʨʫʧʧʳ ʢ 

ʜʨʫʛʦʡ ʚ ʧʨʠʝʤʣʝʤʦʤ ʧʨʠʙʣʠʞʝʥʠʠ 

ʚʳʨʘʞʘʝʪʩʷ ʬʦʨʤʫʣʦʡ, ʟʘʧʠʩʳʚʘʝʤʦʡ ʧʦ 

ʘʥʘʣʦʛʠʠ ʩ ʫʨʘʚʥʝʥʠʷʤʠ ʭʠʤʠʯʝʩʢʦʡ 

ʢʠʥʝʪʠʢʠ. 

 

( )xyyxJ -=b                        (1) 

 

ʛʜʝ y  - ʨʝʩʫʨʩ, ʢʦʪʦʨʳʤ ʦʙʣʘʜʘʝʪ ʧʝʨʚʳʡ 

ʵʣʝʤʝʥʪ, x  - ʚʪʦʨʦʡ 

ʇʦʪʦʢ (1) ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʳʤ, 

ʪʘʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤ, ʪ.ʝ. ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʥʳʤ 

ʢʘʢ ʦʪ ʚʪʦʨʦʛʦ ʵʣʝʤʝʥʪʘ ʢ ʧʝʨʚʦʤʫ, ʪʘʢ ʠ ʚ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʩʪʦʨʦʥʫ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʦʛʦ, ʢʘʢʦʡ ʠʟ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʵʣʝʤʝʥʪʦʚ 

ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʠʤ ʨʝʩʫʨʩʦʤ). ʀʩʧʦʣʴʟʦʚʘʥʥʘʷ 

ʟʘʧʠʩʴ ʧʨʝʜʧʦʣʘʛʘʝʪ ʪʘʢʞʝ, ʯʪʦ çʦʪʙʠʨʘʝʤʳʡè 

ʨʝʩʫʨʩ ʙʫʜʝʪ ʪʝʤ ʙʦʣʴʰʝ, ʯʝʤ ʙʦʣʴʰʠʤ 

ʨʝʩʫʨʩʦʤ ʦʙʣʘʜʘʝʪ ʙʦʣʝʝ çʩʣʘʙʳʡè ʵʣʝʤʝʥʪ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʵʪʦʪ ʧʦʪʦʢ ʦʙʨʘʱʘʝʪʩʷ ʚ ʥʦʣʴ, ʝʩʣʠ 

çʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʯʝʛʦè. ʇʦʪʦʢ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ 

ʪʘʢʞʝ ʠ ʨʝʩʫʨʩʫ, ʢʦʪʦʨʳʤ ʦʙʣʘʜʘʝʪ ʙʦʣʝʝ 

çʩʠʣʴʥʘʷè ʛʨʫʧʧʘ. ʕʪʦ ʦʧʨʘʚʜʘʥʦ, ʪʘʢ ʢʘʢ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʪʲʝʤʘ ʨʝʩʫʨʩʘ ʫ ʜʦʥʦʨʘ 

ʨʝʩʫʨʩʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʪʦʤʫ ʨʝʩʫʨʩʫ, 

ʢʦʪʦʨʳʤ ʫʞʝ ʦʙʣʘʜʘʝʪ ʘʢʮʝʧʪʦʨ. 

ɺ ʠʩʧʦʣʴʟʫʝʤʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʜʠʥʘʤʠʢʘ 

ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʜʚʫʭ ʛʨʫʧʧ, 

ʦʙʤʝʥʠʚʘʶʱʠʭʩʷ ʨʝʩʫʨʩʘʤʠ, ʦʧʠʩʳʚʘʝʪʩʷ 

ʫʨʘʚʥʝʥʠʷʤʠ. 

 

( ) kyxyyx
dt

dy
+--= nb           (2) 

 

( ) kxyxxy
dt

dx
+--= nb          (3) 

 

ʛʜʝ ʯʣʝʥʳ xynn,  ʦʧʠʩʳʚʘʶʪ ʫʙʳʣʴ ʨʝʩʫʨʩʘ ʚ 

ʧʨʦʮʝʩʩʝ ʝʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʧʦʪʨʝʙʣʝʥʠʷ 

ʵʣʝʤʝʥʪʦʤ ʩʠʩʪʝʤʳ; ʯʣʝʥ k  ʦʧʠʩʳʚʘʝʪ ʧʦʪʦʢ 

ʨʝʩʫʨʩʘ ʦʪ ʚʥʝʰʥʝʛʦ ʠʩʪʦʯʥʠʢʘ.  

 

ʆʜʥʘʢʦ, ʫʨʘʚʥʝʥʠʷ (2) ʠ (3) ʦʧʠʩʳʚʘʶʪ 

ʪʦʣʴʢʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʘ ʠ 

çʥʝʛʘʪʠʚʥʳʡè (ʜʣʷ ʛʨʫʧʧʳ-ʜʦʥʦʨʘ) ʵʬʬʝʢʪ ʦʪ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ɺ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʦʙʤʝʥ ʨʝʩʫʨʩʘʤʠ, ʚ 

ʦʩʦʙʝʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ, ʜʘʝʪ ʠ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʣʷ ʦʙʝʠʭ 

ʩʪʦʨʦʥ. ʀʥʬʦʨʤʘʮʠʷ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʝʩʪʴ 

ʨʝʩʫʨʩ, ʥʘʨʘʙʘʪʳʚʘʝʤʳʡ ʠʤʝʥʥʦ ʚ ʧʨʦʮʝʩʩʝ 

ʦʙʤʝʥʘ. ʇʦʵʪʦʤʫ ʫʨʘʚʥʝʥʠʷ (2)-(3) 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʜʦʧʦʣʥʠʪʴ ʝʱʝ ʦʜʥʠʤ ʯʣʝʥʦʤ 

 

( ) ( ) kxyyxyxyyx
dt

dy
+-+--=

2
anb      (4) 

 

( ) ( ) kxyyxxyxxy
dt

dx
+-+--=

2
anb     (5) 

 

ʛʜʝ a - ʢʦʵʬʬʠʮʠʝʥʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʠʨʦʩʪʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʧʨʦʮʝʩʩʝ ʦʙʤʝʥʘ. 

ʆʩʥʦʚʘʥʠʷ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʝʥʥʦ ʪʘʢʦʛʦ 

ʚʠʜʘ ʩʣʘʛʘʝʤʦʛʦ, ʦʧʠʩʳʚʘʶʱʝʛʦ ʧʨʠʨʦʩʪ 

ʠʥʬʦʨʤʘʮʠʠ, ʩʦʩʪʦʷʪ ʚ ʩʣʝʜʫʶʱʝʤ. ɺʝʣʠʯʠʥʫ 

( )xy-  ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʘʥʘʣʦʛ 

ʨʘʟʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʦʚ ʤʝʞʜʫ ʜʚʫʤʷ ʪʦʯʢʘʤʠ 

ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʡ ʩʭʝʤʳ. ɺʝʣʠʯʠʥʘ xy, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ 

ʘʥʘʣʦʛ ʧʨʦʚʦʜʠʤʦʩʪʠ ʤʝʞʜʫ ʵʪʠʤʠ ʪʦʯʢʘʤʠ, 

ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʵʪʦʡ ʚʝʣʠʯʠʥʝ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʯʘʩʪʦʪʘ ʢʦʥʪʘʢʪʦʚ ʤʝʞʜʫ 



ʀɿɺɽʉʊʀʗ ʅɸʋʏʅʆ-ʊɽʍʅʀʏɽʉʂʆɻʆ ʆɹʑɽʉʊɺɸ çʂɸʍɸʂè, 2012, ʉʧʝʮʠʘʣʴʥʳʡ ʚʳʧʫʩʢ, (39). 

 

9 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤʠ ʛʨʫʧʧʘʤʠ, ʢʦʪʦʨʘʷ, ʚ ʪʦʤ 

ʯʠʩʣʝ, ʦʧʨʝʜʝʣʷʝʪ ʩʢʦʨʦʩʪʴ ʧʝʨʝʪʝʢʘʥʠʷ 

ʨʝʩʫʨʩʘ ʦʪ ʦʜʥʦʡ ʠʟ ʛʨʫʧʧ ʢ ʜʨʫʛʦʡ. 

ʆʪʥʦʰʝʥʠʝ ʢʚʘʜʨʘʪʘ ʧʦʪʦʢʘ ʢ ʧʨʦʚʦʜʠʤʦʩʪʠ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʚʳʜʝʣʷʝʤʦʡ ʤʦʱʥʦʩʪʠ, ʯʪʦ 

ʠ ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʣʘʛʘʝʤʦʛʦ ʚ ʟʘʧʠʩʘʥʥʦʡ 

ʚʳʰʝ ʬʦʨʤʝ. 

ʇʝʨʝʡʜʝʤ ʢ ʥʦʚʳʤ ʚʝʣʠʯʠʥʘʤ 
2

xy
q

-
= , 

2

xy
p

+
= . ʀʤʝʝʤ: 

( ) kqqpp
dt

dp
+-+-= 2224an           (6) 

 

( ) qqqp
dt

dq
nb --= 222                (7) 

 

ɼʣ̫ ʦʪʳʩʢʘʥʠʷ ʦʩʦʙʳʭ ʪʦʯʝʢ ʬʘʟʦʚʦʛʦ 

ʧʦʨʪʨʝʪʘ ʧʨʠʨʘʚʥʷʝʤ ʧʨʦʠʟʚʦʜʥʳʝ ʧʦ ʚʨʝʤʝʥʠ 

ʥʫʣʶ. ʀʩʢʣʶʯʘʷ ʠʭ ʨʘʩʩʤʦʪʨʝʥʠʷ ʪʨʠʚʠʘʣʴʥʦʝ 

ʨʝʰʝʥʠʝ 0=q , ʢʦʪʦʨʦʤʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʩʫʤʤʘʨʥʳʡ ʨʝʩʫʨʩ n/kp= , ʠʤʝʝʤ: 

 

( ) 02 22 =-- nb qp                   (8) 

 

( ) 04 222 =+-+- kqqpp an            (9) 

ɺʳʨʘʟʠʤ ʠʟ ʫʨʘʚʥʝʥʠʷ (8) ʚʝʣʠʯʠʥʫ 
2q :  

b

n

2

22 -=pq                    (10) 

ʠ ʧʦʜʩʪʘʚʠʤ ʚ (9); ʠʤʝʝʤ: 

0
2

2

2 =-+-
b

an

nb

a k
pp          (11) 

 

ɼʘʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʜʦʧʫʩʢʘʝʪ ʧʨʦʩʪʦʝ 

ʨʝʰʝʥʠʝ 

0811
4 22,1 =

ö
ö

÷

õ

æ
æ

ç

å

öö
÷

õ
ææ
ç

å
--°=

b

a

b

an

na

b k
p ,       (12) 

 

ʧʨʠʯʝʤ ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ ʠʤʝʶʪ ʪʦʣʴʢʦ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ p. ʄʦʞʥʦ ʚʠʜʝʪʴ, 

ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʜʠʘʧʘʟʦʥ ʫʩʣʦʚʠʡ, 

ʦʧʨʝʜʝʣʷʝʤʳʭ ʥʝʨʘʚʝʥʩʪʚʘʤʠ  

 

0
2

2

>-
b

an
k , 0

2
81

2
>öö

÷

õ
ææ
ç

å
--

b

a

b

an

n

k ,     (13) 

 

ʚ ʢʦʪʦʨʦʤ ʦʙʘ ʢʦʨʥʷ ʠʤʝʶʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ. ɺʠʜʥʦ ʪʘʢʞʝ, ʯʪʦ ʵʪʠ ʫʩʣʦʚʠʷ 

ʟʘʚʝʜʦʤʦ ʦʢʘʟʳʚʘʶʪʩʷ ʚʳʧʦʣʥʝʥʥʳʤʠ ʧʨʠ 

ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʳʭ ʟʥʘʯʝʥʠʷʭ a, ʯʪʦ ʠ 

ʦʧʨʘʚʜʳʚʘʝʪ ʨʘʩʩʤʦʪʨʝʥʠʝ ʠʤʝʥʥʦ ʵʪʦʛʦ 

ʩʣʫʯʘʷ.  

ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʨʘʩʩʤʦʪʨʠʤ ʩʣʫʯʘʡ ʤʘʣʳʭ 

a, ʨʘʟʣʦʞʠʚ ʢʦʨʝʥʴ ʢʚʘʜʨʘʪʥʳʡ ʚ (12) ʚ ʨʷʜ 
ʊʝʡʣʦʨʘ, ʫʜʝʨʞʠʚʘʷ ʚ ʨʘʩʩʤʦʪʨʝʥʠʠ ʪʦʣʴʢʦ 

ʧʝʨʚʳʝ ʩʪʝʧʝʥʠ ʧʦ ʵʪʦʤʫ ʧʘʨʘʤʝʪʨʫ. ʀʤʝʝʤ 
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na

b kk
p º

ö
ö
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å
--º 811

4
1 ,        (14) 
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811
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õ
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-+=

k
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ɼʚʫʤ ʚʦʟʤʦʞʥʳʤ ʧʨʝʜʝʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ 

ʩʫʤʤʘʨʥʦʛʦ ʨʝʩʫʨʩʘ (12) ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʯʝʪʳʨʝ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʷ ʨʘʟʥʦʩʪʠ ʨʝʩʫʨʩʘ 

 

b

n

2

2

2,14...1 -°= pq               (15) 

ʇʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʚʳʷʩʥʠʪʴ ʭʘʨʘʢʪʝʨ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʪʦʯʝʢ. ʅʘ ʨʠʩ.1 ʧʨʝʜʩʪʘʚʣʝʥ 

ʬʘʟʦʚʳʡ ʧʦʨʪʨʝʪ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ 

(4) ʠ (5) ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʪʦʯʢʠ n/kyʭ ==  

(ʪʨʠʚʠʘʣʴʥʦʝ ʨʝʰʝʥʠʝ), ʧʦʣʫʯʝʥʥʳʡ 

ʯʠʩʣʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 1 - ʌʘʟʦʚʳʡ ʧʦʨʪʨʝʪ ʜʣʷ ʩʠʩʪʝʤʳ 

ʫʨʘʚʥʝʥʠʡ (4) ï (5) ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʫʩʪʦʡʯʠʚʦʛʦ 

ʫʟʣʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʪʨʠʚʠʘʣʴʥʦʤʫ 

ʨʝʰʝʥʠʶ; 01.0=a , 3=b , 3.0=k , 1=n  

 

ʏʘʩʪʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ 

(0.6, 0.243) ʧʨʠʚʝʜʝʥʦ ʥʘ ʨʠʩ. 2. ɺʠʜʥʦ, ʯʪʦ ʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʦʙʣʘʩʪʠ ʧʘʨʘʤʝʪʨʦʚ 

(ʥʘʯʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʨʝʩʫʨʩʦʚ) ʨʝʩʫʨʩ ʦʙʝʠʭ 

ʛʨʫʧʧʳ ʩʪʨʝʤʠʪʩʷ ʢ ʦʜʥʦʤʫ ʠ ʪʦʤʫ ʞʝ 

ʟʥʘʯʝʥʠʶ. 

 

y 

x 
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ʈʠʩʫʥʦʢ 2 -ʇʨʠʤʝʨ ʨʝʰʝʥʠʡ ʥʘʯʘʣʴʥʳʭ 

ʫʩʣʦʚʠʡ ʠʟ ʦʢʨʝʩʪʥʦʩʪʠ ʫʩʪʦʡʯʠʚʦʛʦ ʫʟʣʘ, 

ʨʠʩ.1 

 

ʅʘ ʬʘʟʦʚʦʤ ʧʦʨʪʨʝʪʝ ʨʠʩ.3 ʧʨʝʜʩʪʘʚʣʝʥ 

ʧʨʠʤʝʨ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ ʨʦʜʘ. ɼʣʷ ʜʘʥʥʦʛʦ 

ʩʣʫʯʘʷ ʨʝʘʣʠʟʫʝʪʩʷ ʜʚʘ ʫʩʪʦʡʯʠʚʳʭ ʫʟʣʘ 

(1.1336, 0.088211) ʠ (0.088211, 1.1336); 

ʬʘʟʦʚʳʝ ʧʦʨʪʨʝʪʳ ʚ ʠʭ ʦʢʨʝʩʪʥʦʩʪʷʭ 

ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ.4ʘ, ʙ ʚ ʫʚʝʣʠʯʝʥʥʦʤ 

ʤʘʩʰʪʘʙʝ. 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 3- ʌʘʟʦʚʳʡ ʧʦʨʪʨʝʪ ʜʣʷ ʩʠʩʪʝʤʳ 

ʫʨʘʚʥʝʥʠʡ (4) ï (5) ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʫʩʪʦʡʯʠʚʳʭ 

ʫʟʣʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʝʪʨʠʚʠʘʣʴʥʳʤ 

ʨʝʰʝʥʠʷʤ; 1.0=a , 5=b , 6.0=k , 1=n  

 

ɺʠʜʥʦ, ʯʪʦ ʜʣʷ ʜʘʥʥʦʛʦ ʩʣʫʯʘʷ ʨʝʘʣʠʟʫʝʪʩʷ 

ʜʚʘ ʫʩʪʦʡʯʠʚʳʭ ʫʟʣʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʥʝʪʨʠʚʠʘʣʴʥʦʤʫ ʨʝʰʝʥʠʶ, ʢʦʪʦʨʦʝ ʦʪʚʝʯʘʝʪ 

ʜʦʩʪʘʪʦʯʥʦ ʘʢʪʠʚʥʦʤʫ ʦʙʤʝʥʫ ʠʥʬʦʨʤʘʮʠʝʡ 

ʤʝʞʜʫ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤʠ ʛʨʫʧʧʘʤʠ. (ʇʨʠʤʝʨ 

ʯʘʩʪʥʦʛʦ ʨʝʰʝʥʠʷ ʜʣʷ ʜʘʥʥʦʛʦ ʩʣʫʯʘʷ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ.5.) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʞʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʧʨʦʩʪʘʷ 

ʠ ʛʨʫʙʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ (ʪ.ʝ. 

ʠʩʭʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʛʨʫʧʧ), ʩʠʩʪʝʤʘ ʤʦʞʝʪ 

ʥʘʭʦʜʠʪʩʷ ʚ ʥʝʩʢʦʣʴʢʠʭ ʢʘʯʝʩʪʚʝʥʥʦ 

ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʩʦʩʪʦʷʥʠʷʭ. ʕʢʩʪʨʘʧʦʣʠʨʫʷ 

ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, 

ʯʪʦ ʧʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʭ ʚʣʦʞʝʥʠʷʭ 

ʙʫʜʝʪ ʠʤʝʪʴ ʤʝʩʪʦ ʩʦʩʪʦʷʥʠʝ, ʚ ʢʦʪʦʨʦʤ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʛʨʫʧʧʳ ʧʝʨʝʭʦʜʷʪ ʚ ʨʝʞʠʤ 

ʩʘʤʦʠʟʦʣʷʮʠʠ, ʢʦʛʜʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ 

ʥʠʤʠ ʧʨʝʥʝʙʨʝʞʠʤʦ ʤʘʣʦ, ʪ.ʝ. ʩʚʷʟʥʦʩʪʴ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʥʘʫʯʥʦʡ 

ʩʬʝʨʝ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʥʠʟʢʦʡ. (ɽʩʪʴ ʚʩʝ 

ʦʩʥʦʚʘʥʠʷ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʠʤʝʥʥʦ ʪʘʢʘʷ 

ʩʠʪʫʘʮʠʷ ʩʢʣʘʜʳʚʘʝʪʩʷ ʚ ʈʂ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ.)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 4- ʌʘʟʦʚʳʡ ʧʦʨʪʨʝʪ ʜʣʷ ʩʠʩʪʝʤʳ 

ʫʨʘʚʥʝʥʠʡ (4) ï (5) ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʫʩʪʦʡʯʠʚʳʭ 

ʫʟʣʦʚ 1 ʠ 2, ʨʠʩ.3 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 5- ʏʘʩʪʥʦʝ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʡ (4)-

(5) ʜʣʷ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ (0.16, 1.10) ʩ 

ʧʘʨʘʤʝʪʨʘʤʠ, ʦʪʚʝʯʘʶʱʠʤʠ ʩʣʫʯʘʶ ʨʠʩ.3 
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ʇʝʨʝʭʦʜ ʚ ʠʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ 

ʧʨʠ ʢʘʯʝʩʪʚʝʥʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʚʣʦʞʝʥʠʡ (ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʯʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ ʨʝʩʫʨʩʘ ʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʤʦʜʝʣʠ), ʪʘʢ ʢʘʢ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʝ ʝʛʦ ʫʚʝʣʠʯʝʥʠʝ ʥʝ 

ʧʨʠʚʝʜʝʪ ʧʝʨʝʭʦʜʫ ʚ ʢʘʯʝʩʪʚʝʥʥʦ ʠʥʦʝ 

ʩʦʩʪʦʷʥʠʝ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʢʘʞʫʱʫʶʩʷ ʦʯʝʚʠʜʥʦʩʪʴ, ʵʪʦʪ 

ʚʳʚʦʜ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʘʞʥʳʤ. 

çʇʣʘʚʥʦè ʧʦʚʳʰʘʷ ʨʝʩʫʨʩ, ʠ ʨʘʩʧʨʝʜʝʣʷʷ ʝʛʦ 

ʨʘʚʥʦʤʝʨʥʦ ʧʦ ʙʦʣʴʰʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʛʨʫʧʧ, ʥʝ ʫʜʘʩʪʩʷ 

ʦʙʝʩʧʝʯʠʪʴ ʧʦʚʳʰʝʥʠʷ ʩʚʷʟʥʦʩʪʠ ʥʘʫʯʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʪ.ʝ. ʧʨʠʜʪʠ ʢ 

ʫʩʣʦʚʠʷʤ, ʢʦʛʜʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʨʝʩʫʨʩ 

ʥʘʨʘʙʘʪʳʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ 

ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ.  

ʄʘʪʝʨʠʘʣʳ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʧʦʟʚʦʣʷʶʪ 

ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʦʙʦʩʥʦʚʘʥʥʫʶ ʛʠʧʦʪʝʟʫ ʦ 

ʪʦʤ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʘʷ ʢʨʠʪʠʯʝʩʢʘʷ 

ʚʝʣʠʯʠʥʘ ʨʝʩʫʨʩʘ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʙʳʪʴ 

ʥʘʧʨʘʚʣʝʥ ʚ ʦʧʨʝʜʝʣʝʥʥʳʡ ʩʝʛʤʝʥʪ ʥʘʫʯʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʯʪʦʙʳ 

ʧʝʨʝʚʝʩʪʠ ʝʛʦ ʚ ʩʦʩʪʦʷʥʠʝ ʩ ʧʦʚʳʰʝʥʥʦʡ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʚʷʟʥʦʩʪʴʶ. ʆʧʨʝʜʝʣʝʥʠʝ 

ʢʦʥʢʨʝʪʥʦʡ ʚʝʣʠʯʠʥʳ ʪʘʢʦʛʦ ʧʦʨʦʛʘ ʷʚʣʷʝʪʩʷ 

ʧʨʝʜʤʝʪʦʤ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʜʥʘʢʦ, 

ʫʞʝ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʫʱʝʩʪʚʫʶʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʫʧʨʘʚʣʝʥʠʷ 

ʥʘʫʯʥʳʤ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʦʙʦʩʥʦʚʘʥʥʦʡ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʘʷ 

ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ: ʢʘʢʦʚ ʜʦʣʞʝʥ ʙʳʪʴ 

ʤʠʥʠʤʘʣʴʥʳʡ ʦʙʲʝʤ ʫʢʘʟʘʥʥʦʛʦ ʚʳʰʝ 

ʩʝʛʤʝʥʪʘ ʠ ʤʠʥʠʤʘʣʴʥʳʡ ʦʙʲʝʤ ʚʣʦʞʝʥʠʡ ʩ 

ʪʝʤ, ʯʪʦʙʳ ʧʝʨʝʚʝʩʪʠ ʠʤʝʥʥʦ ʵʪʦʪ ʩʝʛʤʝʥʪ ʚ 

ʩʦʩʪʦʷʥʠʝ ʧʦʚʳʰʝʥʥʦʡ ʩʚʷʟʥʦʩʪʠ. ʈʝʰʝʥʠʝ 

ʦʜʥʦʡ ʪʘʢʦʡ ʟʘʜʘʯʠ ʥʘʛʣʷʜʥʦ ʧʦʢʘʞʝʪ 

ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʧʝʨʝʭʦʜʘ ʠʤʝʥʥʦ ʢ 

ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʦʤʫ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʩʬʝʨʦʡ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ, ʜʦʢʘʟʘʚ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʥʝ ʩʪʦʣʴʢʦ ʫʩʧʝʰʥʦʝ 

ʚʳʧʦʣʥʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʧʨʦʝʢʪʦʚ, ʩʢʦʣʴʢʦ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʢʣʘʩʪʝʨʦʚ.   
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A POSSIBLE RELATIONS HIP OF TERRORISTIC A CTIVITY WITH THE 

HELIOGEOPHYSICAL FAC TORS 

 

Grigoryev P.E. 

S.I. Georgievsky Crimean State University,  

Simferopol, Ukraine  

 

Abstract Possible relationship of global terroristic activity (33619 cases of attacks for 1968-2007) to the energy of 

infrasound caused by the heliogeophysical factors was examined. From experimental works of Vladimirskiy and Soroka 

is known, that the energy of infrasound grows both with a decrease in the Solar activity and an increase in the 

geomagnetic activity. That is why the ratio of geomagnetic activity to Solar activity as a possible measure of infrasound 

intensity was taken. It was found that during ±1 day relative to the day of attack the ratio of geomagnetic activity to 

Solar activity is maximal; its growth is high on the second day before the attack. Known that infrasound has potent 

biological effects, we hypothesize that heliogeophysical factors influencing infrasound levels can cause disturbances in 

the human organism resulting in petulance, anxiety and other mental state peculiarities which in turn may become a 

trigger for generating terroristic behaviour. 

 

Keywords  terroristic behaviour, atmospheric infrasound, geomagnetic activity, Solar activity. 

 

Introduction 

A terroristic threat becomes a global challenge 

for the whole of mankind. Although terrorism is 

an extremely complicated and multidimensional 

phenomenon, the terror attack itself may be 

referred as manifestation of specific state of the 

human mind and behaviour. Since classical work 

of Tchizhevsky (1971), extensive evidence is 

accumulated, proving that the psychic state and 

behaviour of individuals and groups of people is 

influenced by the Solar and geomagnetic activity 

(Kay 1994; Mikulecký 2007; Persinger 1999) ï 

variations of heliogeophysical factors caused by 

an interaction of Earthôs magnetosphere and 

ionosphere with the particles and radiation of 

cosmic (mostly Solar) origin, playing a special 

role, because of their planetary synchronous 

constituent.  

 On the other hand, it is not clear which 

physical factors in biosphere, caused by Solar and 

geomagnetic activity, have action on the nervous 

system and mental state. From the hypothesis of 

Vladimirskiy (1982), atmosphere infrasound is a 

key factor of ñcosmic weatherò influencing 

biosphere. The psychotropic influence of 

infrasound is well-known and confirmed through 

experiments: it causes nervous petulance, increase 

of pulse rate and a general condition of psychic 

anxiety (Didyk et al. 2000) as well as its negative 

influence on the state of circulatory system 

(Didyk et al. 2008). It was shown that the energy 

of infrasound correlates positively with a 

geomagnetic activity (Vladimirskiy, 1982) and 

negatively ï with a Solar activity (Negoda and 

Soroka, 2001). Authors of cited works expound 

the physical models explaining dependence of 

atmospheric infrasound from heliogeophysical 

factors due to the interactions of Solar radiation 

with particles of the Earthôs ionosphere. 

 Therefore, it can be suggested that 

terroristic activity may be triggered by increasing 

of the atmospheric infrasound, particularly 

because of the influence of heliogeophysical 

global factors.  

 

Materials and methods  

The main sources of information for the 

analysis were ñTerrorism Knowledge Baseò at the 

Memorial Institute for the Prevention of Terrorism 

(www.mipt.org) database. It contains information 

on the performed and attempted terrorist attacks 

from open sources from the world ï 33619 cases 

for 1968-2007. 

 Daily Ap-index of geomagnetic activity 

and W-index of Solar activity (Wolf Numbers) 

were used as planetary heliogeophysical indices. 

Information was obtained from the register of 

National Oceanic and Atmospheric 

Administration (USA) (ftp://ftp.ngdc.noaa.gov/). 

Despite differences in the manifestation of such 

factors in biosphere (for example, a geomagnetic 

activity varies with a latitude), there exist united 

planetary variations of heliogeophysical factors 

which are reflected by Ap and W indices. Based 

on the findings of Vladimirskiy (1982) and 

Negoda and Soroka (2001), it is possible to 

assume that the level of atmosphere infrasound 

may be proportional to the ratio between 

geomagnetic and Solar activity. After standard 

elementary transformations (Petrie and Sabin, 

http://www.mipt.org/
ftp://ftp.ngdc.noaa.gov/STP/GEOMAGNETIC_DATA/INDICES/KP_AP/
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2005) its statistical distribution becomes close to 

the normal:
1

)1ln(
/

+

+
=

W

Ap
SAGMA ,  

 

where GMA ï geomagnetic activity, SA ï 

Solar activity. 

 Characteristic features of dynamics of 

GMA/SA that accompany terror attack were 

investigated by the method of superposed epochs 

(Panofsky and Brier, 1958), which is used in the 

geophysical researches. For every case, zero point 

is the day of attack. Values of GMA/SA are in the 

range of ±26 days corresponding to zero day. 

 

Results 

After summarizing all cases, mean values and 

standard errors of GMA/SA were analysed (see 

Figure 1). 
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Figure 1 - Changes in a ratio between geomagnetic and Solar activity in the range of ±26 days, 

corresponding to the date of attacks (33619 cases for 1968-2007 across the world) 

 

 

 In the range of ±1 day corresponding to 

the day of attack, GMA/SA ratio is maximum 

compared with other days (p=3.22·10
-4
 by 

Wilcoxon criterion (Larsen and Morris, 2006) for 

unpaired groups); an abrupt increase of GMA/SA 

is probable at second day before attack 

corresponding to the values in previous day 

(ʨ=2.25Ŀ10
-19

 by Wilcoxon criterion for paired 

groups). The effect of GMA/SA increase on the 

eve of attack is reproducible for particular world 

regions and time intervals (years). 

 

Discussion 

In spite of the fact that some terrorist attacks 

are scheduled beforehand on a definite date, a 

number of attacks allow various degrees of 

freedom in choosing an exact time by desire of 

terrorist, because psychologically an attack is an 

action of individual even if the terrorist belongs to 

group or sect (Yenikolopov et al. 2002). Terrorists 

often happen to be excitable psychopaths or have 

different other psychopathologies (Olshanskiy, 

2004), and most of them are in condition of severe 

emotional stress (Olshanskiy, 2004) ï the state 

affected by natural factors, which stimulate a 

corresponding activity, launching terrorist 

behaviour. It must be also noted that analyzed 

cases include suicidal terrorist attacks, when 

terrorist dies together with his victims. This raises 

the question of possible suicidal tendencies of 

terrorists (Grimland et al. 2006). Such assumption 

is supported by the results about the influence of 

heliogeophysical factors on suicidal behaviour: 

self-distinction is hatching the idea of suicide over 

a long time, but its realization comes on periods 

after geomagnetic disturbances (Grigoryev et al. 

2005), which may play a role in stimulating 

exacerbation of depression (Kay, 1994). 

Moreover, suicidal terrorists appear to be not 

trained professionals or religious fanatics but 

randomly involved people among which there are 

a lot of young intellectuals aware of political 

issues (Pape, 2005). 

 Further evidence of relation between 

infrasound intensity and GMA/SA ratio could be 

produced by constant monitoring. Also it would 

be useful to check the possible relationship of 

frequency of terror attacks with other natural 

factors like seismic activity, wind velocity, 

atmospheric fronts etc., which could be sources of 

infrasound generation. 

 Almost in all cases natural factors 

triggering terrorist activity (particularly 

geomagnetic and Solar activity) are well 
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forecasted. So, it is possible to predict the time, 

when terror activity is higher than average. 

Moreover, terroristic activity and 

heliogeophysical indices have the same rhythmic 

structure, which is also an evidence of the 

influence of natural factors on human mental state 

(Grigoryev et al. 2006).  

 In further research it would be extremely 

useful to get professional filtered data (from 

special services) on terror attacks to avoid 

artifacts, which may lie in this open source of 

information. 
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ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩ ʧʦʟʠʮʠʡ ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʝʥʠʷ çʠʝʨʘʨʭʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ï ʨʘʩʧʨʝʜʝʣʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝè. 

ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʫʢʘʟʘʥʥʳʤʠ ʧʦʜʭʦʜʘʤʠ ʢ ʫʧʨʘʚʣʝʥʠʶ ʠ ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʝʥʠʝʤ çʤʘʰʠʥʳ 

ʬʦʥ ʅʝʡʤʘʥʘ ï ʥʝʡʨʦʥʥʳʝ ʩʝʪʠè. ʇʝʨʚʳʝ ʠʟ ʥʠʭ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʵʢʦʥʦʤʠʢʝ, ʘ ʚʪʦʨʳʝ ï ʢʘʢ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʣʠʙʝʨʘʣʴʥʳʭ ʠ ʥʝʦʣʠʙʝʨʘʣʴʥʳʭ ʩʭʝʤ.  

 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʟʥʘʝʪʩʷ, ʯʪʦ 

ʤʘʢʨʦʵʢʦʥʦʤʠʢʝ ʥʘʤʝʪʠʣʠʩʴ ʪʝʥʜʝʥʮʠʠ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʩʝʨʴʝʟʥʦʤ ʢʨʠʟʠʩʝ, ʩ 

ʢʦʪʦʨʳʤ ʩʪʘʣʢʠʚʘʝʪʩʷ ʜʘʥʥʘʷ ʥʘʫʯʥʘʷ 

ʜʠʩʮʠʧʣʠʥʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʥʠ ʦʜʥʘ ʠʟ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʭ ʜʦʢʪʨʠʥ 

ʥʝ ʦʢʘʟʘʣʘʩʴ ʚ ʩʦʩʪʦʷʥʠʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ 

ʧʦʷʚʣʝʥʠʝ ʤʠʨʦʚʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʢʨʠʟʠʩʘ, 

ʨʘʚʥʦ ʢʘʢ ʠ ʥʘʤʝʪʠʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʧʫʪʠ 

ʧʨʝʦʜʦʣʝʥʠʷ ʝʛʦ ʧʦʩʣʝʜʩʪʚʠʡ. ʆʙʟʦʨ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʙʦʪ ʜʘʥ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ [1]. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ, ʥʘ ʦʩʥʦʚʝ ʤʘʢʩʠʤʘʣʴʥʦ 

ʫʧʨʦʱʝʥʥʦʡ ʪʠʧʦʣʦʛʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʢʦʥʮʝʧʮʠʡ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ, 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʦʚʳʡ ʧʦʜʭʦʜ ʢ ʘʥʘʣʠʟʫ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ʕʪʦʪ ʧʦʜʭʦʜ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ 

ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʠʟʚʝʩʪʥʳʭ ʢʦʥʮʝʧʮʠʡ 

ʤʘʢʨʦʵʢʦʥʦʤʠʢʠ ʠ ʧʨʠʥʮʠʧʦʚ ʫʧʨʘʚʣʝʥʠʷ 

ʩʣʦʞʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. 

ɼʣʷ ʮʝʣʝʡ ʥʘʩʪʦʷʱʝʝ ʨʘʙʦʪʳ ʥʘʠʙʦʣʝʝ 

ʩʫʱʝʩʪʚʝʥʥʦ, ʯʪʦ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʩʧʦʩʦʙʳ 

ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʦʡ ʣʶʙʦʡ ʧʨʠʨʦʜʳ ʤʦʛʫʪ 

ʙʳʪʴ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʥʘ ʦʩʥʦʚʝ 

ʨʘʩʩʤʦʪʨʝʥʠʷ ʜʚʫʭ ʧʨʝʜʝʣʴʥʳʭ ʩʣʫʯʘʝʚ. 

ɺ ʦʜʥʦʤ ʠʟ ʥʠʭ ʧʦʚʝʜʝʥʠʝ ʩʦʧʦʜʯʠʥʝʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʞʝʩʪʢʦ ʜʝʪʝʨʤʠʥʠʨʫʝʪʩʷ 

(ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ) ʫʧʨʘʚʣʷʶʱʠʤʠ ʵʣʝʤʝʥʪʘʤʠ. 

ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʫʧʨʘʚʣʝʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʟʘ ʩʯʝʪ ʩʦʟʜʘʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ çʨʘʤʦʯʥʳʭ 

ʦʛʨʘʥʠʯʝʥʠʡè, ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʷʶʪ ʧʨʦʮʝʩʩʳ, 

ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʩʠʩʪʝʤʝ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʫʪʝʤ, ʚ 

ʟʘʜʘʥʥʦʝ ʨʫʩʣʦ. (ʊʘʢʦʡ ʩʧʦʩʦʙ ʤʦʞʥʦ 

ʪʨʘʢʪʦʚʘʪʴ ʢʘʢ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʯʝʨʝʟ 

ʫʧʨʘʚʣʷʝʤʫʶ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʶ.)  

ɼʣʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʧʝʨʚʳʡ 

ʩʧʦʩʦʙ ʫʧʨʘʚʣʝʥʠʷ ʨʝʘʣʠʟʫʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʚ 

ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʩʠʥʪʝʟ ʥʫʞʥʦʛʦ ʚʝʱʝʩʪʚʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʧʨʦʚʝʜʝʥʠʷ 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, ʘ ʚʪʦʨʦʡ ï 

ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ 

ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ. (ʆʪʤʝʪʠʤ ʜʣʷ ʠʣʣʶʩʪʨʘʮʠʠ, 

ʯʪʦ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʪʘʢʠʝ ʧʨʦʮʝʩʩʳ ʘʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʫʧʦʨʷʜʦʯʝʥʥʳʭ 

ʥʘʥʦʩʪʨʫʢʪʫʨ.) 

ɺ ʩʠʩʪʝʤʘʭ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʧʝʨʚʳʡ 

ʠʟ ʫʢʘʟʘʥʥʳʭ ʩʧʦʩʦʙʦʚ ʨʝʘʣʠʟʦʚʘʥ ʚ 

ʩʦʚʨʝʤʝʥʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʝ 

(çʤʘʰʠʥʳ ʬʦʥ ʅʝʡʤʘʥʘè, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʢʦʤʧʴʶʪʝʨʳ), 

ʚʪʦʨʦʡ ï ʨʝʘʣʠʟʫʶʪ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʢ 

ʢʦʪʦʨʳʤ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʪʥʦʩʠʪʩʷ ʛʦʣʦʚʥʦʡ 

ʤʦʟʛ ʯʝʣʦʚʝʢʘ [1].  

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʤʘʢʨʦʵʢʦʥʦʤʠʢʝ 

ʫʢʘʟʘʥʥʳʤ ʧʨʝʜʝʣʴʥʳʤ ʩʣʫʯʘʷʤ ʦʪʚʝʯʘʝʪ, 

ʦʯʝʚʠʜʥʦ, ʧʣʘʥʦʚʘʷ ʵʢʦʥʦʤʠʢʘ ʚ ʨʘʜʠʢʘʣʴʥʦʡ 

(ʩʦʚʝʪʩʢʦʡ) ʬʦʨʤʝ ʠ ʤʘʢʩʠʤʘʣʴʥʦ 

ʣʠʙʝʨʘʣʠʟʦʚʘʥʥʘʷ ʨʳʥʦʯʥʘʷ ʵʢʦʥʦʤʠʢʘ. 

ʇʝʨʚʳʡ ʠʟ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʩʧʦʩʦʙʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʜʘʣʝʝ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ 

ʠʝʨʘʨʭʠʯʝʩʢʠʤ, ʘ ʚʪʦʨʦʡ ï ʨʘʩʧʨʝʜʝʣʝʥʥʳʤ. 

ʕʪʠ ʪʝʨʤʠʥʳ ʦʪʨʘʞʘʶʪ ʪʦʪ ʦʯʝʚʠʜʥʳʡ ʬʘʢʪ, 

ʯʪʦ ʚ ʦʜʥʦʤ ʩʣʫʯʘʝ ʦʪʥʦʰʝʥʠʝ 

ʩʦʧʦʜʯʠʥʝʥʥʦʩʪʠ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ 

ʧʦʨʦʞʜʘʝʪ ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʝʥʥʫʶ ʠʝʨʘʨʭʠʶ 

(ʵʣʝʤʝʥʪʳ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʠʝʨʘʨʭʠʯʝʩʢʦʛʦ 

ʫʨʦʚʥʷ ʟʘʜʘʶʪ ʧʦʚʝʜʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʙʦʣʝʝ 

ʥʠʟʢʦʛʦ). ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʚʩʝ ʵʣʝʤʝʥʪʳ 

ʩʠʩʪʝʤʳ ʬʦʨʤʘʣʴʥʦ ʷʚʣʷʶʪʩʷ ʨʘʚʥʦʧʨʘʚʥʳʤʠ, 

ʘ ʩʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ 

ʩʪʦʣʴʢʦ ʩʚʦʡʩʪʚʘʤʠ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, 

ʩʢʦʣʴʢʦ ʭʘʨʘʢʪʝʨʦʤ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ. 

(ʅʘʠʙʦʣʝʝ ʥʘʛʣʷʜʥʦ ʵʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʣʫʯʘʝ 

ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʘʨʭʠʪʝʢʪʫʨʘ ʢʦʪʦʨʳʭ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʤʝʥʥʦ ʤʝʞʵʣʝʤʝʥʪʥʳʤʠ 

ʩʚʷʟʷʤʠ.) 



ʀɿɺɽʉʊʀʗ ʅɸʋʏʅʆ-ʊɽʍʅʀʏɽʉʂʆɻʆ ʆɹʑɽʉʊɺɸ çʂɸʍɸʂè, 2012, ʉʧʝʮʠʘʣʴʥʳʡ ʚʳʧʫʩʢ, (39). 
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ʈʘʟʫʤʝʝʪʩʷ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʧʨʝʜʝʣʴʥʳʝ 

ʩʣʫʯʘʠ ʥʠʢʦʛʜʘ ʥʝ ʨʝʘʣʠʟʫʶʪʩʷ ʚ 

ʨʘʬʠʥʠʨʦʚʘʥʥʦʤ ʚʠʜʝ. ʈʝʘʣʴʥʳʝ ʩʧʦʩʦʙʳ 

ʫʧʨʘʚʣʝʥʠʷ ʚʩʝʛʜʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʭ 

ʢʦʤʙʠʥʘʮʠʶ, ʯʪʦ ʪʘʢʞʝ ʧʦʣʥʦʩʪʴʶ ʦʪʚʝʯʘʝʪ 

ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʪʝʦʨʠʠ ʩʣʦʞʥʳʭ 

ʩʠʩʪʝʤ. ʊʘʢ, ʚ ʉʉʉʈ ʩʫʱʝʩʪʚʦʚʘʣʠ ʵʣʝʤʝʥʪʳ 

ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ (ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʚ 

ʚʠʜʝ ʥʝʬʦʨʤʘʣʴʥʳʭ ʠʥʩʪʠʪʫʮʠʡ), ʘ ʣʶʙʦʝ 

ʛʦʩʫʜʘʨʩʪʚʦ ʩ ʚʳʨʘʞʝʥʥʦʡ ʨʳʥʦʯʥʦʡ 

ʵʢʦʥʦʤʠʢʦʡ ʚʳʥʫʞʜʝʥʦ ʬʦʨʤʠʨʦʚʘʪʴ 

ʠʥʩʪʠʪʫʮʠʠ, ʧʦʩʪʨʦʝʥʥʳʝ ʥʘ ʧʨʷʤʦʤ 

ʠʝʨʘʨʭʠʯʝʩʢʦʤ ʫʧʨʘʚʣʝʥʠʠ (ʘʨʤʠʷ, 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʧʧʘʨʘʪ ʠ ʪ.ʜ.). 

ʇʨʠʚʝʜʝʥʥʳʝ ʧʨʦʩʪʳʝ ʩʦʦʙʨʘʞʝʥʠʷ 

ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʣʦʞʠʪʴ ʥʘʛʣʷʜʥʫʶ ʪʠʧʦʣʦʛʠʶ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʭ ʜʦʢʪʨʠʥ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʣʝʛʢʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʠʟ ʣʶʙʦʡ 

ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʦʢʪʨʠʥʳ ʚʳʪʝʢʘʝʪ 

ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʝʥʥʳʡ ʩʧʦʩʦʙ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ 

(ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ), ʢʦʪʦʨʦʤʫ, 

ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʞʥʦ ʧʦʩʪʘʚʠʪʴ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʦʧʨʝʜʝʣʝʥʥʳʡ ʩʧʦʩʦʙ 

ʫʧʨʘʚʣʝʥʠʷ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ çʛʦʩʫʜʘʨʩʪʚʦè 

ʠʣʠ çʛʨʫʧʧʘ ʛʦʩʫʜʘʨʩʪʚè. 

ʉʦ ʚʨʝʤʝʥ ʂʝʡʥʩʘ, ʢʘʢ ʵʪʦ ʦʪʤʝʯʘʣʦʩʴ ʚ [1], 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʤʘʢʨʦʵʢʦʥʦʤʠʩʪʦʚ 

ʧʨʠʟʥʘʝʪ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʢʦʥʦʤʠʢ, 

ʦʪʚʝʯʘʶʱʠʭ ʣʶʙʳʤ ʠʟ ʜʚʫʭ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ 

ʩʧʦʩʦʙʦʚ ʫʧʨʘʚʣʝʥʠʷ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʦʡ. 

(ʅʝʵʬʬʝʢʪʠʚʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʢʠ ʚ ʦʜʥʦʤ ʩʣʫʯʘʝ ʠ 

ʥʝʠʟʙʝʞʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʢʨʠʟʠʩʦʚ ʚ ʜʨʫʛʦʤ). ʉʦʙʩʪʚʝʥʥʦ, ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʢʝʡʩʠʘʥʩʢʦʡ ʰʢʦʣʳ, ʚ ʨʘʤʢʘʭ ʠʩʧʦʣʴʟʫʝʤʦʡ 

ʪʝʨʤʠʥʦʣʦʛʠʠ, ʤʦʞʥʦ ʪʨʘʢʪʦʚʘʪʴ ʢʘʢ ʧʦʠʩʢ 

ʦʧʪʠʤʫʤʘ, ʩʦʯʝʪʘʶʱʝʛʦ ʚ ʩʝʙʝ ʯʝʨʪʳ 

ʵʢʦʥʦʤʠʢ, ʦʪʚʝʯʘʶʱʠʭ ʦʙʦʠʤ ʫʢʘʟʘʥʥʳʤ 

ʚʳʰʝ ʧʨʝʜʝʣʴʥʳʤ ʩʣʫʯʘʷʤ. ʂʨʠʟʠʩ 0 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʙʝʟ ʢʨʠʟʠʩʘ ï ʢʘʧʠʪʘʣʠʟʤé 

ʇʨʦʪʠʚʦʨʝʯʠʷ, ʚʩʢʨʳʚʰʠʝʩʷ ʚ ʭʦʜʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, 

ʦʢʘʟʘʣʠʩʴ, ʦʜʥʘʢʦ, ʩʪʦʣʴ ʩʝʨʴʝʟʥʳ, ʯʪʦ ʩʝʛʦʜʥʷ 

ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʢʣʘʩʩʠʯʝʩʢʘʷ 

ʢʝʡʩʠʘʥʩʢʘʷ ʰʢʦʣʘ ʟʘʰʣʘ ʚ ʪʫʧʠʢ, ʨʘʚʥʦ ʢʘʢ ʠ 

ʠʟʚʝʩʪʥʳʝ ʧʦʧʳʪʢʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʝʝ ʜʦʢʪʨʠʥ, 

ʧʦʜʨʦʙʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ ʪʘʢʞʝ 

ʩʦʜʝʨʞʠʪʩʷ ʚ ʤʦʥʦʛʨʘʬʠʠ [1]. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳʤ 

ʩʪʘʥʦʚʠʪʩʷ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʤʦʞʥʦ ʣʠ ʚʦʦʙʱʝ 

ʨʝʘʣʠʟʦʚʘʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʝ ʩʦʯʝʪʘʥʠʝ 

ʧʨʠʥʮʠʧʦʚ ʨʳʥʦʯʥʦʡ ʠ ʧʣʘʥʦʚʦʡ ʵʢʦʥʦʤʠʢ, ʚ 

ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʝʨʝ ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ 

ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ, ʠʣʠ ʞʝ ʥʝʫʜʘʯʠ 

ʢʝʡʩʠʘʥʩʢʦʡ ʰʢʦʣʳ ʷʚʣʷʶʪʩʷ ʩʣʝʜʩʪʚʠʝʤ 

ʥʝʫʩʪʨʘʥʠʤʳʭ ʧʨʦʪʠʚʦʨʝʯʠʡ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ.  

ɺʦʧʨʦʩʳ ʪʘʢʦʛʦ ʨʦʜʘ, ʦʯʝʚʠʜʥʦ, ʥʝ ʤʦʛʫʪ 

ʧʦʣʫʯʠʪʴ ʦʪʚʝʪʘ ʚ ʨʘʤʢʘʭ ʩʣʦʚʝʩʥʳʭ 

ʨʘʩʩʫʞʜʝʥʠʡ. ʇʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ 

ʧʦʩʪʨʦʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, 

ʧʦʟʚʦʣʷʶʱʠʭ, ʜʦʢʘʟʘʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʠʣʠ 

ʦʪʩʫʪʩʪʚʠʝ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʧʨʦʪʠʚʦʨʝʯʠʡ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʦʩʪʨʦʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ çʵʢʦʥʦʤʠʢʠ ʚ ʮʝʣʦʤè ʷʚʣʷʝʪʩʷ ʥʝ 

ʨʝʰʘʝʤʦʡ ʩʦʚʨʝʤʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʟʘʜʘʯʝʡ.  

ʆʜʥʘʢʦ, ʠʩʭʦʜʷ ʠʟ ʫʢʘʟʘʥʥʦʛʦ ʚʳʰʝ 

ʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʞʜʫ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʤʠ 

ʜʦʢʪʨʠʥʘʤʠ ʠ ʧʨʠʥʮʠʧʘʤʠ ʫʧʨʘʚʣʝʥʠʷ 

ʩʣʦʞʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʤʦʞʥʦ ʧʦʧʳʪʘʪʴʩʷ 

ʜʦʢʘʟʘʪʴ ʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ (ʠʣʠ 

ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ) ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ (ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʝʜʝʣʴʥʳʤ 

ʩʣʫʯʘʷʤ) ʵʢʦʥʦʤʠʢ, ʦʪʪʘʣʢʠʚʘʷʩʴ ʦʪ ʘʥʘʣʠʟʘ 

ʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠ ʠʣʠ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʛʠʙʨʠʜʥʦʡ ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ. 

(ʇʦʜ ʛʠʙʨʠʜʥʦʡ ʤʦʜʝʣʴʶ ʫʧʨʘʚʣʝʥʠʷ ʜʘʣʝʝ 

ʙʫʜʝʪ ʧʦʥʠʤʘʪʴʩʷ ʤʦʜʝʣʴ ʫʧʨʘʚʣʝʥʠʷ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʢʦʤʙʠʥʘʮʠʶ 

ʠʝʨʘʨʭʠʯʝʩʢʦʛʦ ʠ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ, ʠʥʘʯʝ ʛʦʚʦʨʷ, ʢʦʤʙʠʥʘʮʠʶ 

ʤʝʪʦʜʦʚ ʧʨʷʤʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩ ʧʨʦʮʝʩʩʘʤʠ 

ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ.) 

ʇʦʜʯʝʨʢʥʝʤ, ʯʪʦ ʛʠʙʨʠʜʥʘʷ ʤʦʜʝʣʴ ʥʝ 

ʩʚʦʜʠʪʩʷ ʢ ʧʨʦʩʪʦʤʫ ʩʦʩʫʱʝʩʪʚʦʚʘʥʠʶ 

ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʦʪʚʝʯʘʶʱʠʭ ʜʚʫʤ 

ʨʘʩʩʤʦʪʨʝʥʥʳʤ ʚʳʰʝ ʧʨʝʜʝʣʴʥʳʤ ʩʣʫʯʘʷʤ. 

ʊʘʢʦʝ ʩʦʩʫʱʝʩʪʚʦʚʘʥʠʝ, ʢʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, 

ʠʤʝʝʪ ʤʝʩʪʦ ʚʩʝʛʜʘ, ʦʜʥʘʢʦ ʚ ʩʭʝʤʘʭ 

ʫʧʨʘʚʣʝʥʠʷ, ʨʝʘʣʠʟʦʚʘʚʰʠʭʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʧʠʩɹʤʝʥʥʦʡ ʠʩʪʦʨʠʠ, ʚʩʝʛʜʘ ʜʦʤʠʥʠʨʦʚʘʣʠ 

ʯʝʨʪʳ ʣʠʙʦ ʠʝʨʘʨʭʠʯʝʩʢʦʛʦ, ʣʠʙʦ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʋʤʝʩʪʥʦ 

ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʦʢʪʨʠʥ 

ʨʘʜʠʢʘʣʴʥʦʛʦ ʤʘʨʢʩʠʟʤʘ ʠʣʠ ʣʠʙʝʨʘʣʴʥʳʭ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʪʝʦʨʠʡ, ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʘʷ 

ʧʦʣʠʪʠʢʘ, ʚʳʪʝʢʘʶʱʘʷ ʠʟ ʚʟʛʣʷʜʦʚ, 

ʨʘʟʚʠʚʘʝʤʳʭ ʂʝʡʥʩʦʤ, ʪʘʢ ʠ ʥʝ ʥʘʰʣʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʚʦʧʣʦʱʝʥʠʷ 

ʥʠ ʚ ʦʜʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝ ʤʠʨʘ.  

 

ɹʘʟʦʚʘʷ ʤʦʜʝʣʴ çʠʝʨʘʨʭʠʷ-

ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʷè 

ʅʘ ʨʠʩ.1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʦʩʪʝʡʰʘʷ ʩʭʝʤʘ, 

ʧʦʟʚʦʣʷʶʱʘʷ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʙʘʣʘʥʩ ʤʝʞʜʫ 

ʜʚʫʤʷ ʪʝʥʜʝʥʮʠʷʤʠ, ʦʪʚʝʯʘʶʱʠʤʠ ʨʘʟʣʠʯʥʳʤ 

ʧʨʠʥʮʠʧʘʤ ʫʧʨʘʚʣʝʥʠʷ. ʅʘ ʜʘʥʥʦʡ ʩʭʝʤʝ 

ʚʳʜʝʣʝʥʳ ʜʚʘ ʫʨʦʚʥʷ ʠʝʨʘʨʭʠʠ, ʚ ʨʝʘʣʴʥʦʩʪʠ 

ʠʭ, ʨʘʟʫʤʝʝʪʩʷ, ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ, ʯʪʦ ʧʦʢʘʟʘʥʦ 

ʧʫʥʢʪʠʨʥʳʤʠ ʣʠʥʠʷʤʠ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ ʦʛʨʘʥʠʯʠʤʩʷ 

ʨʘʩʩʤʦʪʨʝʥʠʝʤ ʤʦʜʝʣʠ, ʩʦʜʝʨʞʘʱʝʡ ʪʦʣʴʢʦ 



ʀɿɺɽʉʊʀʗ ʅɸʋʏʅʆ-ʊɽʍʅʀʏɽʉʂʆɻʆ ʆɹʑɽʉʊɺɸ çʂɸʍɸʂè, 2012, ʉʧʝʮʠʘʣʴʥʳʡ ʚʳʧʫʩʢ, (39). 
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ʜʚʘ ʫʨʦʚʥʷ ʠʝʨʘʨʭʠʠ, ʠ ʪʦʣʴʢʦ ʦʜʠʥ 

ʫʧʨʘʚʣʷʶʱʠʡ ʵʣʝʤʝʥʪ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʦʩʪʦʪʫ 

ʵʪʦʡ ʤʦʜʝʣʠ ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʦʙʱʠʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʦʪʨʘʞʘʶʱʠʝ ʢʦʥʢʫʨʝʥʮʠʶ 

ʤʝʞʜʫ ʜʚʫʤʷ ʪʠʧʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʚ ʣʶʙʦʡ 

ʩʠʩʪʝʤʝ.  

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʤʦʜʝʣʠ ʦʜʠʥ ʠʟ 

ʵʣʝʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʫʧʨʘʚʣʷʶʱʠʤ, ʘ 

ʦʩʪʘʣʴʥʳʝï ʩʦʧʦʜʯʠʥʝʥʥʳʤʠ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, 

ʯʪʦ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʩʪʝʤʝ ʠʤʝʶʪʩʷ ʢʘʢ 

ʚʝʨʪʠʢʘʣʴʥʳʝ, ʪʘʢ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʩʚʷʟʠ. 

ɺʝʨʪʠʢʘʣʴʥʳʝ ʩʚʷʟʠ ʦʪʚʝʯʘʶʪ ʨʝʘʣʠʟʘʮʠʠ 

ʠʝʨʘʨʭʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ï 

ʩʝʪʝʚʦʛʦ ʠʣʠ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ. ʇʨʠ ʫʩʣʦʚʠʠ, 

ʯʪʦ ʚ ʩʠʩʪʝʤʝ ʜʦʤʠʥʠʨʫʶʪ ʚʝʨʪʠʢʘʣʴʥʳʝ ʩʚʷʟʠ 

ʝʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʠʝʨʘʨʭʠʯʝʩʢʫʶ 

ʩʪʨʫʢʪʫʨʫ, ʝʩʣʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ï ʦʥʘ 

ʧʝʨʝʭʦʜʠʪ ʚ ʘʥʘʣʦʛ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ.
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ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʦʩʪʦʪʫ ʠʩʧʦʣʴʟʫʝʤʦʡ ʩʭʝʤʳ, 

ʦʥʘ ʦʪʚʝʯʘʝʪ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʝ, ʪ.ʝ. 

ʚʳʷʩʥʝʥʠʶ ʚʦʧʨʦʩʘ ʦ ʚʦʟʤʦʞʥʦʩʪʠ 

ʫʩʪʦʡʯʠʚʦʛʦ ʩʦʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠʝʨʘʨʭʠʯʝʩʢʦʛʦ 

ʠ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ 

ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ. 

ɼʘʥʥʦʡ ʩʭʝʤʝ ʤʦʞʥʦ ʧʨʠʜʘʪʴ ʪʘʢʞʝ ʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʩʤʳʩʣ. 

ʕʣʝʤʝʥʪʘʤʠ 2 ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʷʚʣʷʶʪʩʷ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʘʛʝʥʪʳ, ʩʚʷʟʠ ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ 

ʨʝʘʣʠʟʫʶʪʩʷ ʚ ʚʠʜʝ ʨʝʩʫʨʩʥʳʭ (ʬʠʥʘʥʩʦʚʳʭ, 

ʪʦʚʘʨʥʳʭ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʪ.ʜ.) ʧʦʪʦʢʦʚ, ʘ 

ʵʣʝʤʝʥʪʦʤ 1 ï ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʨʛʘʥʳ, 

ʢʦʥʪʨʦʣʠʨʫʶʱʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ. 

ʂʘʢ ʙʫʜʝʪ ʷʩʥʦ ʠʟ ʜʘʣʴʥʝʡʰʝʛʦ, 

ʧʨʝʜʣʦʞʝʥʥʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʚʳʷʩʥʠʪʴ, ʧʨʠ 

ʢʘʢʠʭ ʫʩʣʦʚʠʷʭ ʠʤʝʝʪ ʤʝʩʪʦ 

ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʳʡ ʧʝʨʝʭʦʜ ʩʠʩʪʝʤʳ ʢ ʦʜʥʦʤʫ 

ʠʟ ʧʨʝʜʝʣʴʥʳʭ ʩʣʫʯʘʝʚ.  

ʇʦʧʳʪʘʝʤʩʷ ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʪʴ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʫʶ ʤʦʜʝʣʴ. ʇʦʩʪʨʦʠʤ ʚʥʘʯʘʣʝ 

ʘʥʘʣʦʛ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ, ʦʪʨʘʞʘʶʱʠʡ 

ʧʦʚʝʜʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ ʚ ʫʩʣʦʚʠʷʭ 

ʦʪʩʫʪʩʪʚʠʷ ʠʝʨʘʨʭʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 

ʉʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʤʦʜʝʣʴ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʜʦʣʞʥʘ ʦʪʨʘʞʘʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʝ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʚʩʣʝʜʩʪʚʠʝ ʧʨʦʮʝʩʩʦʚ 

ʢʦʥʢʫʨʝʥʮʠʠ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʳ. ɼʣʷ 

ʦʧʠʩʘʥʠʷ ʪʘʢʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʫʜʦʙʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʥʷʪʠʝ ʦʙʦʙʱʝʥʥʦʛʦ ʨʝʩʫʨʩʘ, 

ʢʦʪʦʨʳʤ ʦʙʤʝʥʠʚʘʶʪʩʷ ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʪʘʢʞʝ, ʯʪʦ ʨʝʩʫʨʩ ʢ ʵʣʝʤʝʥʪʫ 

ʤʦʞʝʪ ʧʦʩʪʫʧʘʪʴ ʦʪ ʦʙʱʝʛʦ ʠʩʪʦʯʥʠʢʘ (ʨʠʩ.3).  

ɽʩʣʠ ʩʯʠʪʘʪʴ, ʯʪʦ ʚʩʝ ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ 

ʨʘʚʥʦʧʨʘʚʥʳ, ʘ ʠʭ ʩʚʦʡʩʪʚʘ ʦʩʪʘʶʪʩʷ 

ʥʝʠʟʤʝʥʥʳʤʠ ʚʦ ʚʨʝʤʝʥʠ, ʪʦ ʦʙʤʝʥ 

ʦʙʦʙʱʝʥʥʳʤ ʨʝʩʫʨʩʦʤ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ i  ʠ 

j  ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ ʪʦʣʴʢʦ ʦʪ 

ʚʝʣʠʯʠʥʳ ʨʝʩʫʨʩʘ, ʢʦʪʦʨʳʤ ʦʙʣʘʜʘʶʪ 

ʫʢʘʟʘʥʥʳʝ ʵʣʝʤʝʥʪʳ ix  ʠ jx  ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ʀʤʝʝʪ 

ʤʝʩʪʦ: 

() () ()( )txtxftJ jiij ,=                 (1) 
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ʛʜʝ ijJ  ʧʦʪʦʢ ʦʙʦʙʱʝʥʥʦʛʦ ʨʝʩʫʨʩʘ, 

ʥʘʧʨʘʚʣʝʥʥʳʡ ʣʠʙʦ ʦʪ ʵʣʝʤʝʥʪʘ i  ʢ ʵʣʝʤʝʥʪʫ 

j, ʣʠʙʦ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʩʪʦʨʦʥʫ (ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʢʘ). 

ɸʥʘʣʦʛʠʯʥʦ, ʜʣʷ ʧʦʪʦʢʘ ʨʝʩʫʨʩʘ ʦʪ ʦʙʱʝʛʦ 

ʠʩʪʦʯʥʠʢʘ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ 

() ()( )txgtJ ii =                    (2) 

ɼʣʷ ʧʦʷʩʥʝʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʩʤʳʩʣʘ 

ʟʘʧʠʩʘʥʥʳʭ ʫʨʘʚʥʝʥʠʡ ʫʜʦʙʥʦ ʨʘʩʩʤʦʪʨʝʪʴ 

ʦʜʠʥ ʠʟ ʧʨʠʤʝʨʦʚ (ʬʝʦʜʘʣʴʥʘʷ ʣʝʩʪʥʠʮʘ), 

ʜʦʧʫʩʢʘʶʱʠʭ ʦʧʠʩʘʥʠʝ ʚ ʨʘʤʢʘʭ 

ʧʨʝʜʣʘʛʘʝʤʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʦʪʜʝʣʴʥʳʡ ʵʣʝʤʝʥʪʦʤ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ 

ʬʝʦʜ, ʘ ʫʧʨʘʚʣʷʶʱʠʤ ʵʣʝʤʝʥʪʦʤ ï ʩʪʨʫʢʪʫʨʳ 

ʫʧʨʘʚʣʝʥʠʷ, ʦʪʚʝʯʘʶʱʠʝ ʙʦʣʝʝ ʚʳʩʦʢʦʤʫ 

ʫʨʦʚʥʶ ʠʝʨʘʨʭʠʠ (ʥʘʧʨʠʤʝʨ, ʛʝʨʮʦʛʩʪʚʘ ʠ 

ʦʨʛʘʥʳ ʢʦʨʦʣʝʚʩʢʦʡ ʚʣʘʩʪʠ). 

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤʫ 

ʧʨʠʤʝʨʫ ʧʨʝʜʣʘʛʘʝʤʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ 

ʚʳʷʩʥʠʪʴ ʤʦʞʝʪ ʣʠ ʩʫʱʝʩʪʚʦʚʘʪʴ ʩʪʨʫʢʪʫʨʘ, ʚ 

ʢʦʪʦʨʦʡ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʝ ʠ ʠʝʨʘʨʭʠʯʝʩʢʦʝ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʠʣʠ ʞʝ ʩʠʩʪʝʤʘ ʩ 

ʥʝʠʟʙʝʞʥʦʩʪʴʶ ʧʝʨʝʭʦʜʠʪ ʢ ʦʜʥʦʤʫ ʠʟ ʜʚʫʭ 

ʠʟʚʝʩʪʥʳʭ ʠʟ ʠʩʪʦʨʠʠ ʧʨʝʜʝʣʴʥʳʭ ʩʣʫʯʘʝʚ. 

ʆʜʥʠʤ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʬʝʦʜʘʣʴʥʘʷ 

ʨʘʟʜʨʦʙʣʝʥʥʦʩʪʴ ʧʨʠ ʩʫʱʝʩʪʚʝʥʥʦʤ 

ʦʩʣʘʙʣʝʥʠʠ ʮʝʥʪʨʘʣʴʥʦʡ ʚʣʘʩʪʠ, ʜʨʫʛʠʤ ï 

ʘʙʩʦʣʶʪʥʘʷ ʤʦʥʘʨʭʠʷ. (ʕʪʦʪ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʧʨʦʩʪʦʡ ʧʨʠʤʝʨ ʜʦʧʫʩʢʘʝʪ ʦʙʦʙʱʝʥʠʝ ʥʘ 

ʩʣʫʯʘʡ ʩʠʩʪʝʤ ʧʨʦʠʟʚʦʣʴʥʦʡ ʧʨʠʨʦʜʳ.)  

ʆʪʪʘʣʢʠʚʘʷʩʴ ʦʪ ʩʦʦʪʥʦʰʝʥʠʡ (1) ʠ (2) 

ʣʝʛʢʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʘʥʘʣʦʛ 

ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʦʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʝʡ 

ʩʠʩʪʝʤʦʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʚ 

ʦʙʳʢʥʦʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ 

() ( )
i

ij

jii

i xxxfxg
dt

dx

t

1
, -+= ä           (3) 

ʛʜʝ ʧʘʨʘʤʝʪʨ it ʦʧʠʩʳʚʘʝʪ ʟʘʪʨʘʪʳ ʨʝʩʫʨʩʘ 

ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ. 

ʇʦʢʘʞʝʤ, ʯʪʦ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ ʦʙʱʠʭ 

ʧʨʝʜʧʦʣʦʞʝʥʠʷʭ ʬʫʥʢʮʠʠ gf ,  ʤʦʛʫʪ ʙʳʪʴ 

ʟʘʧʠʩʘʥʳ ʚ ʚʠʜʝ: 

() iii xxg a=                       (4) 

( ) ( ) ( )jijijiijji xxfxxxxxxf ,, 1+-=b     (5) 

ʛʜʝ ( )ji xxf ,1  - ʬʫʥʢʮʠʷ, ʤʘʣʘʷ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʳʤ ʯʣʝʥʦʤ ʚ ʨʘʟʣʦʞʝʥʠʠ (5), 

iji ba,  - ʧʦʩʪʦʷʥʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʚʳʨʘʞʝʥʠʷ (4) ʠ (5) ʤʦʛʫʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʧʝʨʚʳʝ ʯʣʝʥʳ ʨʘʟʣʦʞʝʥʠʷ 

ʬʫʥʢʮʠʡ ( )txxf ji ,,  ʚ ʨʷʜ ʊʝʡʣʦʨʘ ʧʦ 

ʩʪʝʧʝʥʷʤ ʧʝʨʝʤʝʥʥʳʭ ji xx , . ɸʨʛʫʤʝʥʪʘʮʠʷ ʚ 

ʧʦʣʴʟʫ ʠʤʝʥʥʦ ʪʘʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʬʫʥʢʮʠʡ ʩʦʩʪʦʠʪ ʚ 

ʩʣʝʜʫʶʱʝʤ. ʈʝʩʫʨʩ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʥʘʨʘʙʦʪʘʪʴ ʣʶʙʦʡ ʵʣʝʤʝʥʪ 

(ʷʚʣʷʶʱʠʡʩʷ ʤʦʜʝʣʴʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠʣʠ ʠʥʦʛʦ ʘʛʝʥʪʘ) ʟʘʚʠʩʠʪ ʦʪ 

ʪʦʛʦ ʨʝʩʫʨʩʘ, ʢʦʪʦʨʳʤ ʦʥ ʫʞʝ ʦʙʣʘʜʘʝʪ, 

ʧʨʠʯʝʤ ʵʪʘ ʟʘʚʠʩʠʤʦʩʪʴ ʷʚʣʷʝʪʩʷ ʤʦʥʦʪʦʥʥʦ 

ʚʦʟʨʘʩʪʘʶʱʝʡ. ɽʩʣʠ ʥʘʣʠʯʥʳʡ ʨʝʩʫʨʩ 

ʵʣʝʤʝʥʪʘ ʨʘʚʝʥ ʥʫʣʶ, ʪʦ ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʧʨʠʦʙʨʝʪʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʨʝʩʫʨʩʘ ʪʘʢʞʝ 

ʨʘʚʥʳ ʥʫʣʶ, ʯʪʦ ʠ ʦʧʨʘʚʜʳʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʨʘʟʣʦʞʝʥʠʷ (4), ʢʦʪʦʨʦʝ ʦʪʚʝʯʘʝʪ ʨʘʚʝʥʩʪʚʫ 

ʥʫʣʶ ʧʝʨʚʦʛʦ ʯʣʝʥʘ ʚ ʨʘʟʣʦʞʝʥʠʠ ʚ ʨʷʜ 

ʊʝʡʣʦʨʘ. 

ʀʟ ʪʝʭ ʞʝ ʩʦʦʙʨʘʞʝʥʠʡ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, 

ʯʪʦ ʧʦʪʦʢ, ʦʪʚʝʯʘʶʱʠʡ ʨʝʩʫʨʩʫ, ʦʪʙʠʨʘʝʤʦʤʫ 

ʦʜʥʠʤ ʵʣʝʤʝʥʪʦʤ ʫ ʜʨʫʛʦʛʦ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʢʦʥʢʫʨʝʥʮʠʠ ʤʝʞʜʫ ʥʠʤʠ, ʙʫʜʝʪ 

ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʥʘʣʠʯʥʦʤʫ ʨʝʩʫʨʩʫ ʦʙʦʠʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ.  

ʇʨʦʜʦʣʞʘʷ ʧʨʠʤʝʨ ʩ ʬʝʦʜʘʣʴʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʝʡ ʦʙʱʝʩʪʚʘ, ʵʪʦ ʫʪʚʝʨʞʜʝʥʠʝ 

ʤʦʞʥʦ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ. ɹʦʣʝʝ ʩʠʣʴʥʳʡ ʬʝʦʜ ʤʦʞʝʪ 

ʦʙʝʩʧʝʯʠʪʴ, ʩʢʘʞʝʤ, ʩʙʦʨ ʜʘʥʠ ʩ ʙʦʣʝʝ 

ʩʣʘʙʦʛʦ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʦʙʲʝʤ ʩʦʙʠʨʘʝʤʦʡ 

ʜʘʥʠ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʨʝʩʫʨʩʦʚ 

ʵʢʩʧʣʫʘʪʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ ʠ ʫʧʘʜʝʪ ʜʦ ʥʫʣʷ, 

ʝʩʣʠ ʚʩʣʝʜʩʪʚʠʝ ʥʝʨʘʟʫʤʥʳʭ ʜʝʡʩʪʚʠʡ 

ʫʢʘʟʘʥʥʳʝ ʨʝʩʫʨʩʳ ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟʥʫʪ. ɺ ʪʦ 

ʞʝ ʚʨʝʤʷ, ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʚʳʰʘʶʪʩʷ ʧʦ ʤʝʨʝ ʪʦʛʦ ʢʘʢ 

ʨʘʩʪʫʪ ʨʝʩʫʨʩʳ ʬʝʦʜʘ, ʩʦʙʠʨʘʶʱʝʛʦ ʜʘʥʴ. 

ʂʨʦʤʝ ʪʦʛʦ, ʫʨʦʚʝʥʴ ʧʦʪʦʢʘ ʨʝʩʫʨʩʦʚ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʘʢʞʝ ʨʘʟʥʦʩʪʴʶ ʤʝʞʜʫ 

ʥʘʣʠʯʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʬʝʦʜʦʚ. (ʊʘʢ, ʙʦʣʝʝ ʩʣʘʙʳʡ ʬʝʦʜ ʤʦʞʝʪ 

ʩʦʛʣʘʩʠʪʴʩʷ ʥʘ ʚʳʧʣʘʪʫ ʥʝʦʙʨʝʤʝʥʠʪʝʣʴʥʦʡ 

ʜʘʥʠ, ʥʦ ʙʫʜʝʪ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʧʦʧʳʪʢʘʤ ʝʝ 

ʫʚʝʣʠʯʠʪʴ.)  

ʂʨʦʤʝ ʪʦʛʦ, ʦʯʝʚʠʜʥʦ, ʯʪʦ ʬʫʥʢʮʠʷ 

( )ji xxf ,  ʜʦʣʞʥʘ ʙʳʪʴ ʘʥʪʠʩʠʤʤʝʪʨʠʯʥʦʡ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʦʧʝʨʘʮʠʠ ʧʝʨʝʩʪʘʥʦʚʢʠ 

ʘʨʛʫʤʝʥʪʦʚ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʤʣʘʜʰʠʝ ʯʣʝʥʳ 

ʨʘʟʣʦʞʝʥʠʷ ʬʫʥʢʮʠʠ ( )ji xxf ,  ʚ ʨʷʜ ʊʝʡʣʦʨʘ 

ʤʦʛʫʪ ʩʦʩʪʘʚʣʷʪʴ ʪʦʣʴʢʦ ʢʦʤʙʠʥʘʮʠʶ ʚʠʜʘ (5). 

ʇʦʜʯʝʨʢʥʝʤ ʝʱʝ ʨʘʟ, ʯʪʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʚʠʜ 

ʚʳʨʘʞʝʥʠʷ (5) ʦʪʨʘʞʘʝʪ ʩʣʝʜʫʶʱʝʝ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʦʙʱʝʛʦ ʭʘʨʘʢʪʝʨʘ: 

ʜʦʤʠʥʠʨʫʶʱʠʡ ʵʣʝʤʝʥʪ (ʝʩʣʠ ʦʥ ʧʦʷʚʣʷʝʪʩʷ ʚ 



ʀɿɺɽʉʊʀʗ ʅɸʋʏʅʆ-ʊɽʍʅʀʏɽʉʂʆɻʆ ʆɹʑɽʉʊɺɸ çʂɸʍɸʂè, 2012, ʉʧʝʮʠʘʣʴʥʳʡ ʚʳʧʫʩʢ, (39). 
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ʩʠʩʪʝʤʝ) çʥʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥè ʚ ʦʢʦʥʯʘʪʝʣʴʥʦʤ 

ʧʦʜʘʚʣʝʥʠʠ ʦʩʪʘʣʴʥʳʭ, ʪʘʢ ʢʘʢ ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʦʥ ʪʝʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʥʘʨʘʙʘʪʳʚʘʝʤʳʝ ʠʤʠ ʨʝʩʫʨʩʳ. 

ʄʦʞʥʦ ʣʝʛʢʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʧʨʠʚʝʜʝʥʥʳʝ 

ʚʳʰʝ ʩʦʦʪʥʦʰʝʥʠʷ (4) ʠ (5) ʦʧʠʩʳʚʘʶʪ 

ʢʦʥʢʫʨʝʥʮʠʶ ʤʝʞʜʫ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ, ʧʦʷʚʣʷʶʱʠʤʠʩʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ 

ʦʙʱʝʩʪʚʝ (ʥʘʧʨʠʤʝʨ, ʩʦʮʠʘʣʴʥʳʤʠ ʩʝʪʷʤʠ), 

ʝʩʣʠ  

ʏʠʩʣʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ 

ʜʘʥʥʦʡ ʨʘʙʦʪʝ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʩʪʦʷʥʥʳʭ ʟʥʘʯʝʥʠʡ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ jiiji ,,, 00 "== bbaa  ʚ 

ʩʠʩʪʝʤʝ ʦʯʝʥʴ ʙʳʩʪʨʦ ʦʙʨʘʟʫʝʪʩʷ 

ʜʦʤʠʥʠʨʫʶʱʠʡ ʵʣʝʤʝʥʪ, ʢʦʪʦʨʳʡ ʦʪʙʠʨʘʝʪ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʥʘʣʠʯʥʳʝ ʨʝʩʫʨʩʳ ʩʠʩʪʝʤʳ ʚ 

ʮʝʣʦʤ. ʕʪʦ ʤʦʞʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʢʘʢ 

çʵʬʬʝʢʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʤʦʥʦʧʦʣʠʠè ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʠʣʣʶʩʪʨʘʪʠʚʥʳʝ ʛʨʘʬʠʢʠ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ.3 

ʜʣʷ ʩʣʫʯʘʷ ʩʠʩʪʝʤʳ, ʩʦʜʝʨʞʘʱʝʡ 5 ʵʣʝʤʝʥʪʦʚ. 

ʈʠʩʫʥʦʢ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʩʠʩʪʝʤʝ 

ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ ʦʙʨʘʟʫʝʪʩʷ ʵʣʝʤʝʥʪ, 

ʢʦʪʦʨʳʡ ʩʪʘʥʦʚʠʪʩʷ ʜʦʤʠʥʠʨʫʶʱʠʤ. ʇʨʠ ʵʪʦʤ 

ʨʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, 

ʘʥʘʣʦʛʠʯʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʥʘ ʨʠʩ.2, 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ 

ʜʦʤʠʥʠʨʫʶʱʝʛʦ ʥʝʡʨʦʥʘ ʪʝʤ ʚʳʰʝ, ʯʝʤ 

ʙʦʣʴʰʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʚʷʟʝʡ 

ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ. ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʦʪʤʝʪʠʤ, 

ʯʪʦ ʵʪʦʪ ʨʝʟʫʣʴʪʘʪ ʪʘʢʞʝ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ 

ʠʟʚʝʩʪʥʳʤʠ ʠʩʪʦʨʠʯʝʩʢʠʤʠ ʬʘʢʪʘʤʠ: ʧʝʨʠʦʜ 

ʬʝʦʜʘʣʴʥʦʡ ʨʘʟʜʨʦʙʣʝʥʥʦʩʪʠ ʟʘʚʝʨʰʘʝʪʩʷ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, 

ʩʨʝʜʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨ (ʥʘʧʨʠʤʝʨ, 

ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ) ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ 

ʥʘʯʠʥʘʝʪ ʜʦʤʠʥʠʨʦʚʘʪʴ ʪʦʣʴʢʦ ʦʜʥʘ, 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʘʛʝʥʪʳ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ 

ʤʦʥʦʧʦʣʠʠ ʠ ʪ.ʜ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʩʠʩʪʝʤʘ ʟʘʚʝʜʦʤʦ 

ʦʙʣʘʜʘʝʪ ʫʩʪʦʡʯʠʚʳʤ ʩʦʩʪʦʷʥʠʝʤ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʩʣʝʜʫʶʱʝʛʦ ʫʩʣʦʚʠʷ: 

ää =
i ii
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                      (6) 

ʢʦʪʦʨʦʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʫʤʤʘʨʥʳʡ ʨʝʩʫʨʩ, 

ʥʘʨʘʙʘʪʳʚʘʝʤʳʡ ʚʩʝʤʠ ʵʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʳ, 

ʨʘʚʝʥ ʨʝʩʫʨʩʫ, ʨʘʩʭʦʜʫʝʤʦʤʫ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ 

ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. 
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ʈʠʩʫʥʦʢ 2 - ʇʨʠʤʝʨ ʜʠʥʘʤʠʢʠ 

ʧʝʨʝʦʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʘ ʚ ʩʠʩʪʝʤʝ, 

ʩʦʜʝʨʞʘʱʝʡ ʧʷʪʴ ʢʦʥʢʫʨʠʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ; 

 
1-t =k  0.593(1), 0.508(2), 0.518(3), 0.506(4), 

0.304(5); 
()0y  = 1(1), 0.016(2), 0,155(3), 

0.105(4), 0.821(5), ʰʘʛ =Dt  0,0001. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʩʣʦʚʠʷ (6) ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʪʦʣʴʢʦ ʧʝʨʚʳʭ ʯʣʝʥʦʚ ʚ ʨʘʟʣʦʞʝʥʠʠ ʚ ʨʷʜ 

ʊʝʡʣʦʨʘ ʩʪʘʥʦʚʠʪʩʷ ʦʧʨʘʚʜʘʥʥʳʤ ʚʧʣʦʪʴ ʜʦ 

ʩʪʘʜʠʠ ʥʘʩʳʱʝʥʠʷ, ʪʘʢ ʢʘʢ ʟʥʘʯʝʥʠʷ 

ʧʝʨʝʤʝʥʥʳʭ ʦʩʪʘʶʪʩʷ ʤʘʣʳʤʠ.  

ʅʘ ʩʣʝʜʫʶʱʝʤ ʰʘʛʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʫʶ 

ʤʦʜʝʣʴ ʩʣʝʜʫʝʪ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʩ ʪʝʤ, ʯʪʦʙʳ 

ʫʯʝʩʪʴ ʨʦʣʴ ʫʧʨʘʚʣʷʶʱʝʛʦ ʵʣʝʤʝʥʪʘ.  

ɺ ʪʝʨʤʠʥʘʭ ʧʦʪʦʢʦʚ ʨʝʩʫʨʩʘ ʨʦʣʴ ʪʘʢʦʛʦ 

ʵʣʝʤʝʥʪʘ ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʜʚʦʷʢʠʤ ʦʙʨʘʟʦʤ:  

1. ʋʧʨʘʚʣʷʶʱʠʡ ʵʣʝʤʝʥʪ ʦʪʙʠʨʘʝʪ ʯʘʩʪʴ 

ʨʝʩʫʨʩʘ ʥʘ ʩʚʦʝ ʩʦʙʩʪʚʝʥʥʦʝ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ, ʥʘʢʦʧʣʝʥʠʝ 

ʨʝʟʝʨʚʦʚ ʠ ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ. 

2. ʋʧʨʘʚʣʷʶʱʠʡ ʵʣʝʤʝʥʪ çʜʘʝʪ ʢʦʤʘʥʜʫè 

ʦʜʥʦʤʫ ʠʟ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʧʝʨʝʥʘʧʨʘʚʠʪʴ 

ʯʘʩʪʴ ʨʝʩʫʨʩʘ ʜʨʫʛʦʤʫ ʙʝʟʦʪʥʦʩʠʪʝʣʴʥʦ ʢ 

ʩʦʩʪʦʷʥʠʶ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ. 

ʇʝʨʚʳʡ ʠʟ ʫʢʘʟʘʥʥʳʭ ʬʘʢʪʦʨʦʚ ʤʦʞʝʪ ʙʳʪʴ 

ʬʦʨʤʘʣʠʟʦʚʘʥ ʧʨʦʩʪʳʤʠ ʩʨʝʜʩʪʚʘʤʠ. 

ʀʟ ʩʘʤʳʭ ʦʙʱʠʭ ʩʦʦʙʨʘʞʝʥʠʡ ʤʦʞʥʦ 

ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʫʧʨʘʚʣʷʶʱʠʡ ʵʣʝʤʝʥʪ ʙʫʜʝʪ 

ʦʪʙʠʨʘʪʴ ʫ ʩʦʧʦʜʯʠʥʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʨʝʩʫʨʩʳ 

ʚ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʤ ʦʙʲʝʤʝ, ʪ.ʝ. ʙʫʜʝʪ 

ʩʪʨʝʤʠʪʴʩʷ ʦʩʪʘʚʠʪʴ ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ 

ʩʦʧʦʜʯʠʥʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʪʦʣʴʢʦ ʧʨʝʜʝʣʴʥʦ 

ʚʦʟʤʦʞʥʳʡ ʤʠʥʠʤʫʤ ʨʝʩʫʨʩʘ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠ/ʠʣʠ 

ʦʧʪʠʤʫʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʧʦʩʪʫʧʣʝʥʠʝ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʝʩʫʨʩʘ ʜʣʷ ʩʝʙʷ ʩʘʤʦʛʦ. 

ɺ ʵʪʦʤ ʩʤʳʩʣʝ ʧʦʚʝʜʝʥʠʝ ʪʘʢʦʛʦ ʵʣʝʤʝʥʪʘ 

ʘʥʘʣʦʛʠʯʥʦ ʧʦʚʝʜʝʥʠʶ ʜʦʤʠʥʠʨʫʶʱʝʛʦ 

ʵʣʝʤʝʥʪʘ, ʢʦʪʦʨʳʡ ʚʦʟʥʠʢʘʝʪ ʚ ʩʝʪʠ ʩ 

ʦʪʩʫʪʩʪʚʠʝʤ ʫʧʨʘʚʣʝʥʠʷ ʚʩʣʝʜʩʪʚʠʝ 

ʢʦʥʢʫʨʝʥʮʠʠ ʟʘ ʨʝʩʫʨʩʳ. 

ʆʪʣʠʯʠʝ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʪʦʣʴʢʦ ʚ ʪʦʤ, ʯʪʦ 

ʫʧʨʘʚʣʷʶʱʠʡ ʵʣʝʤʝʥʪ ʚ ʩʦʩʪʦʷʥʠʠ ʦʙʝʩʧʝʯʠʪʴ 



ʀɿɺɽʉʊʀʗ ʅɸʋʏʅʆ-ʊɽʍʅʀʏɽʉʂʆɻʆ ʆɹʑɽʉʊɺɸ çʂɸʍɸʂè, 2012, ʉʧʝʮʠʘʣʴʥʳʡ ʚʳʧʫʩʢ, (39). 
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ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʦʩʪʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ. (ɺ ʧʨʦʪʠʚʥʦʤ 

ʩʣʫʯʘʝ ʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʩʪʘʥʦʚʠʪʩʷ 

ʥʝʦʧʨʘʚʜʘʥʥʳʤ.) 

ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʠʩʪʦʨʠʯʝʩʢʠʝ ʧʨʠʤʝʨʳ, ʠʤʝʥʥʦ ʚ ʵʪʦʤ ʩʦʩʪʦʠʪ 

ʨʦʣʴ ʫʧʨʘʚʣʷʶʱʝʛʦ ʵʣʝʤʝʥʪʘ ʚ ʣʶʙʦʡ ʩʠʩʪʝʤʝ 

ʩʦʮʠʘʣʴʥʦʡ ʧʨʠʨʦʜʳ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʫʩʠʣʠʡ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʠ ʚʥʝʜʨʠʪʴ 

ʠʥʥʦʚʘʮʠʠ, ʜʝʣʘʶʱʠʝ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠʣʠ 

ʨʘʩʰʠʨʠʪʴ ʧʝʨʝʯʝʥʴ ʠʩʧʦʣʴʟʫʝʤʳʭ ʨʝʩʫʨʩʦʚ. 

ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʜʨʝʚʥʠʭ ʠʥʥʦʚʘʮʠʡ ʙʳʣʠ, 

ʢʘʢ ʠʟʚʝʩʪʥʦ, ʠʨʨʠʛʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ 

ɼʨʝʚʥʝʛʦ ʄʠʨʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʝ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ ʟʘ ʩʯʝʪ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʝʩʫʨʩʦʚ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ ʦʙʱʝʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʤʦʜʝʣʠ ʦʩʦʙʘʷ ʨʦʣʴ 

ʫʧʨʘʚʣʷʶʱʝʛʦ ʵʣʝʤʝʥʪʘ ʢʘʢ ʪʘʢʦʚʦʛʦ ʤʦʞʝʪ 

ʙʳʪʴ ʫʯʪʝʥʘ ʪʦʣʴʢʦ ʯʝʨʝʟ ʧʦʣʦʞʠʪʝʣʴʥʫʶ 

ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ: ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʝʩʫʨʩʦʚ ʚ 

ʨʘʩʧʦʨʷʞʝʥʠʠ ʫʧʨʘʚʣʷʶʱʝʛʦ ʵʣʝʤʝʥʪʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ia  

ʜʣʷ ʩʦʧʦʜʯʠʥʝʥʥʳʭ ʩʪʨʫʢʪʫʨ: 

()0xii aa=                             (7) 

ʛʜʝ 0x  - ʨʝʩʫʨʩ ʫʧʨʘʚʣʷʶʱʝʛʦ ʵʣʝʤʝʥʪʘ. 

ɼʘʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ 

ʨʘʟʣʦʞʝʥʦ ʚ ʨʷʜ ʊʝʡʣʦʨʘ, ʠʤʝʝʤ: 

010 xiii aaa +=                    (8) 

ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʯʠʩʣʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ, 

ʧʨʠ ʤʘʣʳʭ ʟʥʘʯʝʥʠʷʭ 1ia  ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʨʠʤʝʯʘʪʝʣʴʥʘʷ ʢʘʨʪʠʥʘ. ʅʘ ʧʝʨʚʳʭ ʵʪʘʧʘʭ 

ʫʧʨʘʚʣʷʶʱʠʡ ʵʣʝʤʝʥʪ ʚʝʜʝʪʩʷ ʩʝʙʷ, ʥʠʯʝʤ ʥʝ 

ʦʪʣʠʯʘʷʩʴ ʦʪ ʜʦʤʠʥʠʨʫʶʱʝʛʦ, ʦʜʥʘʢʦ, ʧʨʠ 

ʥʘʢʦʧʣʝʥʠʠ ʠʤ ʜʦʩʪʘʪʦʯʥʦʛʦ ʨʝʩʫʨʩʘ 

ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʭʦʜ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʚ 

ʥʦʚʦʝ ʩʦʩʪʦʷʥʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʢʘʢ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʥʦʚʦʛʦ 

ʢʘʯʝʩʪʚʘ. 

ɼʣʷ ʮʝʣʝʡ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʩʫʱʝʩʪʚʝʥʥʦ, ʯʪʦ 

ʬʦʨʤʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʫʧʨʘʚʣʷʶʱʝʛʦ ʠ 

ʩʦʧʦʜʯʠʥʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʤʦʞʝʪ ʙʳʪʴ 

ʩʠʤʤʝʪʨʠʟʦʚʘʥʦ. ɸ ʠʤʝʥʥʦ, ʟʘʧʠʩʴ (8) ʤʦʞʝʪ 

ʙʳʪʴ ʤʦʜʠʬʠʮʠʨʦʚʘʥʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ä+=
j

jijii x10 aaa                  (9) 

ɼʘʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʦ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ʈʝʩʫʨʩ, ʢʦʪʦʨʳʡ ʥʘʨʘʙʘʪʳʚʘʶʪ ʦʪʜʝʣʴʥʳʝ 

ʵʣʝʤʝʥʪʳ, ʦʧʨʝʜʝʣʷʝʪʩʷ, ʚ ʪʦʤ ʯʠʩʣʝ, 

ʟʘʠʤʩʪʚʦʚʘʥʠʷʤʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʠʥʥʦʚʘʮʠʡ, 

ʯʪʦ ʠ ʦʧʨʝʜʝʣʷʝʪ ʦʩʥʦʚʥʫʶ ʬʫʥʢʮʠʶ 

ʫʧʨʘʚʣʷʶʱʝʛʦ ʵʣʝʤʝʥʪʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʟʘʠʤʩʪʚʦʚʘʥʠʷ ʥʝ ʪʦʣʴʢʦ ʯʝʨʝʟ ʫʧʨʘʚʣʷʶʱʠʡ 

ʵʣʝʤʝʥʪ. 

ʉʠʤʤʝʪʨʠʷ ʩʦʦʪʥʦʰʝʥʠʷ (9) ʧʦʟʚʦʣʷʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʫʧʨʘʚʣʷʶʱʠʡ ʵʣʝʤʝʥʪ 

çʛʦʩʫʜʘʨʩʪʚʦè ʩ ʪʝʭ ʞʝ ʧʦʟʠʮʠʡ, ʯʪʦ ʠ 

ʩʦʧʦʜʯʠʥʝʥʥʳʝ. ʀʥʘʯʝ ʛʦʚʦʨʷ, ʠʤʝʥʥʦ ʪʘʢʘʷ 

ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ (ʧʫʩʪʴ ʠ ʚ ʧʝʨʚʦʤ 

ʧʨʠʙʣʠʞʝʥʠʠ) ʦʧʠʩʳʚʘʪʴ ʧʨʦʮʝʩʩʳ 

ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʚ ʩʠʩʪʝʤʘʭ ʤʘʢʩʠʤʘʣʴʥʦ 

ʦʙʱʝʡ ʧʨʠʨʦʜʳ. ʏʠʩʣʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ, 

ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʦʪʥʦʰʝʥʠʷ (9) ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʚ ʥʝʡ ʪʘʢʞʝ ʙʳʩʪʨʦ ʬʦʨʤʠʨʫʝʪʩʷ 

ʜʦʤʠʥʠʨʫʶʱʠʡ ʵʣʝʤʝʥʪ. 

ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚʳʪʝʢʘʝʪ 

ʧʘʨʘʜʦʢʩʘʣʴʥʳʡ, ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ, ʚʳʚʦʜ. 

ʈʝʞʠʤ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ (ʩʝʪʝʚʦʛʦ) 

ʫʧʨʘʚʣʝʥʠʷ, ʦʪʚʝʯʘʶʱʠʡ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ 

ʣʠʙʝʨʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʚ ʧʨʠʥʮʠʧʝ ʥʝ 

ʚ̫ʣʷʝʪʩʷ ʫʩʪʦʡʯʠʚʳʤ. ʆʥ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ 

ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ, 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʟʘ ʩʯʝʪ ʧʦʷʚʣʝʥʠʷ ʩʚʷʟʝʡ 

ʥʦʚʦʛʦ ʪʠʧʘ (ʢʘʢ ʵʪʦ ʠʤʝʣʦ ʤʝʩʪʦ, ʥʘʧʨʠʤʝʨ, 

ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʪʘʢʠʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʢʘʢ ʧʦʠʩʢʦʚʳʝ 

ʩʠʩʪʝʤʳ). ʆʜʥʘʢʦ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʦʙʤʝʥ 

ʨʝʩʫʨʩʘʤʠ ʯʝʨʝʟ ʩʚʷʟʠ ʥʦʚʦʛʦ ʪʠʧʘ ʩʥʦʚʘ 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʜʦʤʠʥʠʨʫʶʱʠʭ 

ʵʣʝʤʝʥʪʦʚ.  

ʆʪʪʘʣʢʠʚʘʷʩʴ ʦʪ ʨʝʟʫʣʴʪʘʪʦʚ ʜʘʥʥʦʡ ʨʘʙʦʪʳ 

ʠ ʠʩʧʦʣʴʟʫʷ ʷʟʳʢ ʪʝʦʨʠʠ ʧʦʪʦʢʦʚ ʦʙʦʙʱʝʥʥʦʛʦ 

ʨʝʩʫʨʩʘ, ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʫʶ 

ʢʦʥʮʝʧʮʠʶ ʮʠʢʣʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʣʦʞʥʳʭ 

ʩʠʩʪʝʤ, ʚʢʣʶʯʘʶʱʫʶ ʚ ʩʝʙʷ ʜʚʘ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʳʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʬʘʢʪʦʨʘ: 

- çʩʪʘʨʝʥʠʝè ʠʣʠ ʜʝʛʨʘʜʘʮʠʶ 

ʫʧʨʘʚʣʷʶʱʝʛʦ ʵʣʝʤʝʥʪʘ (ʬʦʨʤʘʣʴʥʦ 

ʜʝʛʨʘʜʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʘ ʯʝʨʝʟ 

ʠʟʙʳʪʦʯʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʨʝʩʫʨʩʦʚ, 

ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʥʝʫʩʪʦʡʯʠʚʳʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʚʘʨʠʘʮʠʷʤ ʩʪʨʫʢʪʫʨʳ ʩʚʷʟʝʡ ʚ ʩʠʩʪʝʤʝ); 

- ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʠʥʥʦʚʘʮʠʡ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ, 

ʪ.ʝ. ʪʝʭ, ʢʦʪʦʨʳʝ ʚ ʩʦʩʪʦʷʥʠʠ ʦʙʝʩʧʝʯʠʪʴ 

ʠʟʤʝʥʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ b, ʪ.ʝ. ʧʦʤʝʥʷʪʴ 

ʭʘʨʘʢʪʝʨ ʩʚʷʟʥʦʩʪʠ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʩʪʝʤʝ 

(ʦʙɦʝʩʪʚʝ). (ʇʦʜʯʝʨʢʥʝʤ, ʯʪʦ ʠʥʥʦʚʘʮʠʠ 

ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʤʦʜʝʣʠ 

ʦʧʠʩʳʚʘʶʪʩʷ ʯʝʨʝʟ ʨʦʩʪ ʢʦʵʬʬʠʮʠʝʥʪʦʚ a).  

ɻʣʦʙʘʣʴʥʳʝ ʮʠʢʣʳ ʨʘʟʚʠʪʠʷ ʩʣʦʞʥʳʭ 

ʩʠʩʪʝʤ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʩʪʘʜʠʠ: 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʳʭ ʩʚʷʟʝʡ, ʯʪʦ, 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʦʙʱʝʩʪʚʫ, ʧʦʜʨʘʟʫʤʝʚʘʝʪ 



ʀɿɺɽʉʊʀʗ ʅɸʋʏʅʆ-ʊɽʍʅʀʏɽʉʂʆɻʆ ʆɹʑɽʉʊɺɸ çʂɸʍɸʂè, 2012, ʉʧʝʮʠʘʣʴʥʳʡ ʚʳʧʫʩʢ, (39). 
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ʧʦʷʚʣʝʥʠʝ ʠʥʥʦʚʘʮʠʡ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ, 

ʤʝʥʷʶʱʠʭ ʩʪʨʫʢʪʫʨʫ ʩʚʷʟʝʡ ʚ ʩʠʩʪʝʤʝ 

- ʧʦʷʚʣʝʥʠʝ ʥʦʚʦʛʦ ʜʦʤʠʥʠʨʫʶʱʝʛʦ 

ʵʣʝʤʝʥʪʘ, ʦʪʚʝʯʘʶʱʝʛʦ ʥʦʚʦʡ ʩʠʩʪʝʤʝ ʩʚʷʟʝʡ. 

ɼʘʣʝʝ ʩʮʝʥʘʨʠʡ ʥʝʩʢʦʣʴʢʦ ʚʘʨʴʠʨʫʝʪʩʷ. ʇʨʠ 

ʫʩʣʦʚʠʠ, ʯʪʦ ʩʪʘʨʝʥʠʝ ʫʧʨʘʚʣʷʶʱʝʛʦ ʵʣʝʤʝʥʪʘ 

ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʤʦʤʝʥʪ ʥʝ ʟʘʰʣʦ 

ʜʦʩʪʘʪʦʯʥʦ ʜʘʣʝʢʦ, ʦʥ ʩʦʭʨʘʥʷʝʪ ʧʦʟʠʮʠʠ, 

ʘʜʘʧʪʠʨʫʷʩʴ ʢ ʠʟʤʝʥʠʚʰʠʤʩʷ ʫʩʣʦʚʠʷʤ. ɽʩʣʠ 

ʞʝ ʵʪʦ ʥʝ ʪʘʢ, ʪʦ ʠʤʝʝʪ ʤʝʩʪʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ 

ʥʦʚʦʛʦ ʫʧʨʘʚʣʷʶʱʝʛʦ ʵʣʝʤʝʥʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʢʘ ʩʪʨʫʢʪʫʨʘ ʩʚʷʟʝʡ 

(ʦʧʨʝʜʝʣʷʶʱʠʭ ʭʘʨʘʢʪʝʨ ʦʙʤʝʥʘ ʦʙʦʙʱʝʥʥʳʤ 

ʨʝʩʫʨʩʦʤ) ʦʩʪʘʝʪʩʷ ʩʪʘʙʠʣʴʥʦʡ, ʦʩʪʘʝʪʩʷ 

ʩʪʘʙʠʣʴʥʳʤ ʠ ʧʦʣʦʞʝʥʠʝ ʜʦʤʠʥʠʨʫʶʱʝʛʦ 

ʵʣʝʤʝʥʪʘ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʦʮʝʩʩʳ ʝʛʦ 

ʜʝʛʨʘʜʘʮʠʠ ʧʨʠʚʦʜʷʪ ʢ ʧʦʷʚʣʝʥʠʶ ʢʨʠʟʠʩʘ, 

ʩʧʦʩʦʙʥʦʛʦ, ʚ ʪʦʤ ʯʠʩʣʝ, ʦʙʝʩʧʝʯʠʪʴ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʥʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʩʚʷʟʝʡ.  

ʅʘʠʙʦʣʝʝ ʞʝ ʚʘʞʥʳʡ ʚʳʚʦʜ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ 

ʚ ʪʦʤ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 

(ʪ.ʝ. ʫʯʘʩʪʦʢ, ʦʪʚʝʯʘʶʱʠʡ ʩʪʘʜʠʠ ʨʦʩʪʘ 

ʩʦʚʦʢʫʧʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ) ʥʝ ʷʚʣʷʝʪʩʷ 

ʫʩʪʦʡʯʠʚʳʤ. ɺʦʟʚʨʘʱʘʷʩʴ ʢ ʟʘʜʘʯʘʤ 

ʵʢʦʥʦʤʠʢʠ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʣʠʙʝʨʘʣʴʥʳʭ ʪʝʦʨʠʡ ʦʪʚʝʯʘʶʪ ʠʤʝʥʥʦ ʩʪʘʜʠʠ 

ʨʦʩʪʘ (ʥʘʠʙʦʣʝʝ ʙʫʨʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ) ʟʘ 

ʢʦʪʦʨʦʡ ʩ ʥʝʠʟʙʝʞʥʦʩʪʴʶ ʩʣʝʜʫʝʪ ʩʪʘʜʠʷ 

ʩʪʘʛʥʘʮʠʠ, ʧʝʨʝʭʦʜ ʢ ʜʦʤʠʥʠʨʦʚʘʥʠʶ ʦʜʥʦʛʦ 

ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʠʩʪʝʤʝ. 

ʅʝʩʢʦʣʴʢʦ ʫʪʨʠʨʫʷ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ 

ʟʘʜʘʯʘ, ʧʦʩʪʘʚʣʝʥʥʘʷ ʦʩʥʦʚʘʪʝʣʷʤʠ 

ʢʝʡʩʠʘʥʩʢʦʡ ʰʢʦʣʳ, ʠʤʝʝʪ ʨʝʰʝʥʠʝ çʩ 

ʪʦʯʥʦʩʪʴʶ ʜʦ ʥʘʦʙʦʨʦʪè. ʆʙʝʩʧʝʯʝʥʠʝ ʪʦʛʦ, 

ʯʪʦ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ çʫʩʪʦʡʯʠʚʳʤ 

ʨʘʟʚʠʪʠʝʤè ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʥʝ ʜʦʧʫʩʪʠʪʴ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʦʤʠʥʠʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ 

ʥʘʮʝʣʝʥʦ ʥʝ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʢʦʥʢʨʝʪʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʘ ʥʘ ʟʘʱʠʪʫ ʢʦʥʢʫʨʝʥʮʠʠ ʢʘʢ 

ʪʘʢʦʚʦʡ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ʵʢʦʥʦʤʠʢʠ, ʢʘʢ ʵʪʦ ʥʠ ʧʘʨʘʜʦʢʩʘʣʴʥʦ, ʜʦʣʞʥʦ 

ʩʦʩʪʦʷʪʴ ʚ çʟʘʱʠʪʝ ʦʪ ʢʘʢʦʛʦ-ʣʠʙʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷè, ʚ ʪʦʤ ʯʠʩʣʝ ʩʦ ʩʪʦʨʦʥʳ 

ʥʘʨʦʞʜʘʶʱʠʭʩʷ ʜʦʤʠʥʠʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ, ʘ 

ʪʘʢʞʝ ʤʝʪʦʜʦʚ ʚʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʢʦʥʢʫʨʝʥʮʠʠ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʧʦʩʪʩʦʚʝʪʩʢʠʭ 

ʩʪʨʘʥ. 

ʆʪʯʘʩʪʠ ʪʘʢʘʷ ʧʦʣʠʪʠʢʘ ʜʘʚʥʦ ʧʨʦʚʦʜʠʪʩʷ ʚ 

ʩʪʨʘʥʘʭ ʷʜʨʘ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, 

ʦʜʥʘʢʦ ʜʝʡʩʪʚʝʥʥʦʩʪʴ ʪʘʢʠʭ ʤʝʨ ʢʘʢ 

ʘʥʪʠʤʦʥʦʧʦʣʴʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʩʣʝʜʫʝʪ 

ʧʨʠʟʥʘʪʴ ʷʚʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦʡ.  

 

ʇʦʩʪʫʧʠʣʘ 23 ʠʶʣʷ 2012 ʛ. 
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ɸʅɸʃʀɿ ʉʆʉʊʆʗʅʀʗ ʀ ʇʈʆɻʅʆɿ ɼɸʃʔʅɽʁʐɽɻʆ ʈɸɿɺʀʊʀʗ ʂɸɿɸʍʉʊɸʅʉʂʆɻʆ 

ʈʓʅʂɸ ʋʉʃʋɻ ʐʀʈʆʂʆʇʆʃʆʉʅʆɻʆ ɼʆʉʊʋʇɸ 

 

ɸʭʘʞʘʥʦʚ ɸ.ɾ., ɹʦʢʘʥʦʚʘ ɻ.ʐ. 

ɸʣʤʘʪʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʵʥʝʨʛʝʪʠʢʠ ʠ ʩʚʷʟʠ,ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ. 
 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʪʨʝʥʜ ʨʘʟʚʠʪʠʷ ʢʘʟʘʭʩʪʘʥʩʢʦʛʦ ʨʳʥʢʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛ ʐʇɼ ʢ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʧʨʦʛʥʦʟ ʠʟʤʝʥʝʥʠʡ ʥʘ ʙʣʠʞʘʡʰʠʝ 3 ʛʦʜʘ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʧʨʠ ʧʦʤʦʱʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʚʠʨʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ; ʧʦʢʘʟʘʥ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ ʟʘ ʥʝʩʢʦʣʴʢʦ ʣʝʪ, 

ʜʦʢʘʟʳʚʘʶʱʠʡ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʨʦʛʥʦʟʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:ʵʢʦʥʦʤʠʢʘ ʩʚʷʟʠ, ʀʥʪʝʨʥʝʪ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ, ʤʦʜʝʣʴ, ʨʳʥʦʢ 

ʂʘʟʘʭʩʪʘʥʘ, ʈʦʩʩʠʠ, ʤʠʨʘ. 

This article provides the trend of further development of the Kazakhstani marketof broadband access to the Internet 

and the economic forecast of changes for the next 3 years, generated by developed predicting model; presents 

thestatistical analysis of the development of the market for several years which demonstrates credibility of the 

prediction. 

 

Keywords: communications market economy, Internet, economic analysis, economic forecasting, model, market of 

Kazakhstan, Russia and the world. 

 

 

ʈʳʥʦʢ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛ ʜʦʩʪʫʧʘ ʢ 

ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʷʚʣʷʝʪʩʷ ʤʝʩʪʦʤ ʩʠʣʴʥʦʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʮʝʥʦʚʦʡ ʢʦʥʢʫʨʝʥʮʠʠ. 

ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʳʩʪʨʦʤʫ ʠ ʵʬʬʝʢʪʠʚʥʦʤʫ 

ʨʘʟʚʠʪʠʶ ʫʩʣʫʛʠ ʠ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʧʦ ʚʩʝʤʫ 

ʤʠʨʫ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ ʚʥʝʜʨʝʥʠʷ 

ʐʇɼ ʢ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʦʙʲʝʤʳ ʪʨʘʬʠʢʘ 

ʝʞʝʛʦʜʥʦ ʨʘʩʪʫʪ, ʦʙʨʘʟʫʷ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʫʶ 

ʢʨʠʚʫʶ (ʩʤ. ʨʠʩ. 1). ʕʪʦ ʛʦʚʦʨʠʪ ʦ 

ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʜʘʣʴʥʝʡʰʝʛʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ. 

ɺ ʂʘʟʘʭʩʪʘʥʝ ʜʘʥʥʳʡ ʨʳʥʦʢ, ʩ ʥʘʯʘʣʘ 

2011 ʛʦʜʘ ʚʳʨʦʩ ʥʘ 59% ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʘʥʘʣʦʛʠʯʥʦʤʫ ʧʝʨʠʦʜʫʚ 2010 ʛʦʜʫ ʠ ʧʨʠʥʝʩ 

ʜʦʭʦʜ ʚ ʨʘʟʤʝʨʝ ʦʢʦʣʦ 46960,8 ʤʣʥ. ʪʝʥʛʝ 

(320,55 ʤʣʥ. USD), ʘʙʦʥʝʥʪʩʢʘʷ ʙʘʟʘ ʩʦʩʪʦʠʪ 

ʠʟ 986,2 ʪʳʩ. ʘʙʦʥʝʥʪʦʚ. ʇʨʠ ʵʪʦʤ 6,1 ʤʣʥ. 

ʛʨʘʞʜʘʥ ʠʤʝʶʪ ʜʦʩʪʫʧ ʢ ʫʩʣʫʛʝ. ʆʩʥʦʚʥʳʤʠ 

ʧʦʩʪʘʚʱʠʢʘʤʠ ʫʩʣʫʛʠ ʥʘ ʨʳʥʢʝ ʂʘʟʘʭʩʪʘʥʘ 

ʷʚʣʷʶʪʩʷ ɸʆ çʂʘʟʘʭʪʝʣʝʢʦʤè, ʊʆʆ çʂʘʈ-

ʊʝʃè, ʊʆʆ çDigitalTVè, ʊʆʆ çICON».  

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʧʨʝʜʣʦʞʝʥʥʳʝ 

ʢʦʤʧʘʥʠʷʤʠ ʪʘʨʠʬʳ ʥʘ ʫʩʣʫʛʠ, ʤʦʞʥʦ 

ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʛʣʘʚʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʚʳʙʦʨʘ 

ʦʩʪʘʶʪʩʷ ʮʝʥʘ ʠ ʩʢʦʨʦʩʪʴ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʩʝʪʠ. 

ʇʨʠ ʵʪʦʤ ʥʘ ʨʳʥʢʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʧʦʷʚʠʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ ʮʝʥʳ ʠ 

ʧʦʚʳʰʝʥʠʶ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢʘʥʘʣʘ. 

ʊʘʢ, ʤʠʥʠʤʘʣʴʥʘʷ ʮʝʥʘ ʟʘ ʫʩʣʫʛʫ ʩʦʩʪʘʚʠʣʘ 

2000 ʪʛ./ʤʝʩ. (13,65 USD) ʜʣʷ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ 

(çʂʘʈ-ʊʝʃè, çDigitalTVè) ʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ï 

6000 ʪʛ./ʤʝʩ. (40,96 USD) (çʂʘʈ-ʊʝʃè); 

ʤʠʥʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʧʦʜʢʣʶʯʝʥʠʷ ï 128 

ʂʙʠʪ/ʩ (çDigitalTVè), ʤʘʢʩʠʤʘʣʴʥʘʷ ï 20 

ʄʙʠʪ/ʩ (çʂʘʈ-ʊʝʃè). ʄʘʢʩʠʤʘʣʴʥʳʡ 

(ʙʝʟʣʠʤʠʪʥʳʡ) ʠ ʤʠʥʠʤʘʣʴʥʳʡ (2 ɻɹ) ʦʙʲʝʤ 

ʪʨʘʬʠʢʘ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʢʦʤʧʘʥʠʷʤʠ 

«ICONè ʠ çʂʘʈ-ʊʝʃè ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʅʘʠʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʪʘʨʠʬʦʤ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʦʮʝʥʢʠ ʮʝʥʳ ʠ ʢʘʯʝʩʪʚʘ ʫʩʣʫʛʠ 

ʷʚʣʷʝʪʩʷ ʪʘʨʠʬʥʳʡ ʧʣʘʥ çʂʘʙʝʣʴʥʳʡ 

ʠʥʪʝʨʥʝʪè (ʊʆʆ çDigitalTVè). ʆʥ ʧʨʝʜʩʪʘʚʣʝʥ 

ʚ 11 ʛʦʨʦʜʘʭ ʂʘʟʘʭʩʪʘʥʘ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʧʦʜʢʣʶʯʝʥʠʷ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ, ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʠʟʢʦʡ ʘʙʦʥʝʥʪʩʢʦʡ ʧʣʘʪʦʡ, ʥʝʦʛʨʘʥʠʯʝʥʥʳʤ 

ʪʨʘʬʠʢʦʤ ʠ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ. ʆʜʥʘʢʦ, ʥʝ 

ʩʤʦʪʨʷ ʥʘ ʚʝʩʴ ʧʣʶʨʘʣʠʟʤ ʧʨʝʜʣʦʞʝʥʠʡ ʠ 

ʷʚʥʳʝ ʧʣʶʩʳ ʢʦʥʢʫʨʝʥʪʦʚ, ʤʦʥʦʧʦʣʠʩʪʦʤ ʚ 

ʩʝʛʤʝʥʪʝ ʦʩʪʘʝʪʩʷ ʥʘʮʠʦʥʘʣʴʥʳʡ ʦʧʝʨʘʪʦʨ 

ʩʚʷʟʠ ɸʆ çʂʘʟʘʭʪʝʣʝʢʦʤè ʩ ʪʦʨʛʦʚʦʡ ʤʘʨʢʦʡ 

ʈʠʩʫʥʦʢ 1 - ʈʘʟʚʠʪʠʝ ʫʩʣʫʛ ʜʦʩʪʫʧʘ ʢ ʩʝʪʠ 

ʀʥʪʝʨʥʝʪ 
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«iDNetMotorè. ʕʪʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʚʷʟʘʥʦ 

ʩ ʙʦʣʴʰʦʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ 

ʩʝʪʠ çMegalineè ʠ çiDNetMotorè, ʪʨʘʬʠʢ 

ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ. ʇʦʜʨʦʙʥʝʝ 

ʪʘʨʠʬʳ ʠ ʫʩʣʦʚʠʷ ʧʨʝʜʣʦʞʝʥʠʡ ʜʘʥʥʳʭ 

ʢʦʤʧʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.

 

ʊʘʙʣʠʮʘ 1 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʪʘʨʠʬʦʚ 

 ̄ ʋʩʣʦʚʠʷ «iD Net 

Motor» 

ɸʆ 

«ʂʘʟʘʭʪʝʣʝʢʦʤ» 

«ICON-iD 

Net Motor» 

ʊʆʆ 

«ICON» 

çʂʘʙʝʣʴʥʳʡ 

ʠʥʪʝʨʥʝʪè 

ʊʆʆ çDigitalTV» 

çʀʥʪʝʨʥʝʪ 

ʜʦʤʘè 

ʊʆʆ 

çʂʘʈ-ʊʝʃè 

1 ʈʘʟʤʝʨ 

ʘʙʦʥʝʥʪʩʢʦʡ 

ʧʣʘʪʳ 

4600 ʪʛ./ʤʝʩ. 

(31,4 USD) 

4900 

ʪʛ./ʤʝʩ. (33,45 

USD) 

ʦʪ 2000 ʜʦ 5000 

ʪʛ. (13,65 ï 34,13 

USD) 

ʦʪ 35000 ʜʦ 

202000 ʪʛ.*(238,91 ï 

1378,84 USD) 

ʦʪ 2000 ʜʦ 

6000 ʪʛ. 

(13,65 ï 40,96 

USD) 

2 ʇʦʜʢʣʶʯʝʥʠʝ 7 072,80 ʪʛ. 

(48,28 USD) 

0 ʪʛ. 0 ʪʛ. 0 ʪʛ. 

 

3 ʆʛʨʘʥʠʯʝʥʠʝ 

ʪʨʘʬʠʢʘ 

40 ɻɹ** 40 ɻɹ** ʙʝʟʣʠʤʠʪʥʳʡ ʦʪ 2 ʜʦ 20 

ɻɹ 

4 ʉʪʦʠʤʦʩʪʴ ʟʘ 

ʢʘʞʜʳʡ 

ʧʦʩʣʝʜʫʶʱʠʡ 

ʄɹ 

0 ʪʛ.  0 ʪʛ. - ʦʪ 0 ʜʦ 2,5 

ʪʛ. (0,02 

USD) 

5 ʉʢʦʨʦʩʪʴ 

ʧʦʜʢʣʶʯʝʥʠʷ 

2 ʄʙʠʪ/ʩ / 

100 ʄʙʠʪ/ʩ *** 

2 ʄʙʠʪ/ʩ / 

100 ʄʙʠʪ/ʩ 

***  

ʦʪ 128 ʂʙʠʪ/ʩ ʜʦ 2 

ʄʙʠʪ/ʩ / 100 ʄʙʠʪ/ʩ 

***  

ʆʪ 1 ʜʦ 20 

ʄʙʠʪ/ʩ 

6 ʆʭʚʘʪ 

ʪʝʨʨʠʪʦʨʠʠ 

7 ʛʦʨʦʜʦʚ 

ʂʘʟʘʭʩʪʘʥʘ 

7 ʛʦʨʦʜʦʚ 

ʂʘʟʘʭʩʪʘʥʘ 

11 ʛʦʨʦʜʦʚ 

ʂʘʟʘʭʩʪʘʥʘ 

6 ʛʦʨʦʜʦʚ 

ʂʘʟʘʭʩʪʘʥʘ 

7 ɹʝʩʧʣʘʪʥʳʡ 

ʬʘʡʣʦʙʤʝʥʥʠʢ 

+ + + - 

8 ʇʦʜʢʣʶʯʝʥʠʝ 

ʙʝʟ ʤʦʜʝʤʘ 

- - + + 

9 ʂʨʫʛʣʦʩʫʪʦʯʥ

ʘʷ ʪʝʭʥʠʯʝʩʢʘʷ 

ʧʦʜʜʝʨʞʢʘ 

- + + + 

1

0 

ɹʝʩʧʣʘʪʥʳʡ 

ʬʘʡʝʨʚʦʣ 

+ + - - 

 

* 

- ʮʝʥʳ ʜʣʷ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ;  

** - ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʪʨʘʬʠʢʘ, ʩʢʦʨʦʩʪʴ 

ʧʦʥʠʞʘʝʪʩʷ ʥʘ ʙʝʟʣʠʤʠʪʥʳʭ ʪʘʨʠʬʘʭ; 

*** - ʩʢʦʨʦʩʪʴ ʤʘʢʩʠʤʘʣʴʥʘ ʥʘ ʚʥʫʪʨʝʥʥʠʝ 

ʨʝʩʫʨʩʳ ʩʝʪʠ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʜʦʩʪʦʚʝʨʥʳʭ ʧʨʦʛʥʦʟʦʚ 

ʠʟʤʝʥʝʥʠʡ ʥʘ ʨʳʥʢʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ 

ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʣʝʜʫʶʱʠʤ ʢʨʠʪʝʨʠʷʤ: 

- ʤʦʜʝʣʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʩʣʫʯʘʡ 

ʨʘʚʥʦʚʝʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʳʥʢʘ, ʢʦʛʜʘ 

ʦʙʲʝʤ ʩʧʨʦʩʘ ʨʘʚʝʥ ʦʙʲʝʤʫ ʧʨʝʜʣʦʞʝʥʠʷ; 

- ʤʦʜʝʣʴ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʚʳʷʚʣʝʥʠʷ ʦʙʱʝʡ ʪʝʥʜʝʥʮʠʠ (ʪʨʝʥʜʘ) ʥʘ 

ʨʳʥʢʝ, ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠʤʝʨʥʦʡ ʩʢʦʨʦʩʪʠ 

ʠʟʤʝʥʝʥʠʡ; 

- ʤʦʜʝʣʴ ʠʤʠʪʠʨʫʝʪ ʠʟʤʝʥʝʥʠʷ ʥʘ 

ʨʳʥʢʝ, ʚʳʟʚʘʥʥʳʝ ʢʦʣʝʙʘʥʠʷʤ ʦʩʥʦʚʥʳʭ 

ʬʘʢʪʦʨʦʚ, ʠʛʨʘʶʱʠʭ ʨʦʣʴ ʚ ʤʝʭʘʥʠʟʤʝ 

ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʨʳʥʢʝ ʫʩʣʫʛ ʧʦ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ʜʦʩʪʫʧʘ ʢ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʦʧʪʦʚʦʣʦʢʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ɻʣʘʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ 

ʧʨʦʛʥʦʟ, ʷʚʣʷʶʪʩʷ ʠʟʤʝʥʝʥʠʝ ʢʘʯʝʩʪʚʘ 

ʫʩʣʫʛ (ʧʦʚʳʰʝʥʠʝ ʠʣʠ ʧʦʥʠʞʝʥʠʝ), 

ʠʟʤʝʥʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʩʚʷʟʠ (ʫʚʝʣʠʯʝʥʠʝ 

ʠʣʠ ʫʤʝʥʴʰʝʥʠʝ), ʠʟʤʝʥʝʥʠʝ ʩʨʝʜʥʝʛʦ 

ʜʫʰʝʚʦʛʦ ʜʦʭʦʜʘ ʧʦʪʨʝʙʠʪʝʣʝʡ (ʨʦʩʪ ʠʣʠ 

ʩʥʠʞʝʥʠʝ), ʠʟʤʝʥʝʥʠʝ ʪʘʨʠʬʦʚ ʥʘ ʫʩʣʫʛʠ 
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(ʧʦʚʳʰʝʥʠʝ ʠʣʠ ʧʦʥʠʞʝʥʠʝ). 

ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʵʪʠʤ ʧʦʢʘʟʘʪʝʣʷʤ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʚʠʨʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ: 

- ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʤʝʥʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʫʩʣʫʛ (ʂʢʘʯ); 

- ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʤʝʥʝʥʠʷ 

ʜʦʩʪʫʧʥʦʩʪʠ ʩʚʷʟʠ ʚ ʩʪʨʘʥʝ (ʂʜʦʩʪ); 

- ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ 

ʜʦʭʦʜʦʚ ʥʘʩʝʣʝʥʠʷ ʚ ʩʪʨʘʥʝ (ʂʜʦʭ); 

- ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʤʝʥʝʥʠʷ ʪʘʨʠʬʦʚ ʥʘ 

ʫʩʣʫʛʠ (ʂʪʘʨ). 

ʇʨʠ ʵʪʦʤ ʢʘʞʜʳʡ ʠʟ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʝʪʦʜʦʤ ʵʢʩʪʨʘʧʦʣʷʮʠʠ 

ʧʦʢʘʟʘʪʝʣʝʡ ʪʨʝʥʜʘ ʧʫʪʝʤ ʚʳʯʠʩʣʝʥʠʷ 

ʩʨʝʜʥʝʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ: 

,         (1) 

ʛʜʝ i ï i-ʳʡ ʬʘʢʪʦʨ. 

ʊʦʛʜʘ ʦʙʲʝʤ ʫʩʣʫʛ ʠ ʨʘʟʤʝʨ ʪʘʨʠʬʦʚ 

ʚ j+1 ʛʦʜʫ ʙʫʜʝʪ ʨʘʚʝʥ: 

 

  (2) 

 

  (3) 

ʆʙʲʝʤ ʜʦʭʦʜʦʚ ʚʳʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ 

ʧʨʦʠʟʚʝʜʝʥʠʝ ʦʙʲʝʤʘ ʫʩʣʫʛ (Qj+1) ʚ ʛʦʜʫ ʥʘ 

ʨʘʟʤʝʨ ʪʘʨʠʬʘ (Tj+1): 

  (4) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʤʦʜʝʣʠ 

ʫʯʠʪʳʚʘʶʪʩʷ ʚʩʝ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, 

ʚʣʠʷʶʱʠʝ ʥʘ ʠʟʤʝʥʝʥʠʝ ʦʙʲʝʤʘ ʫʩʣʫʛ ʥʘ 

ʨʳʥʢʝ ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʀʥʪʝʨʥʝʪʘ 

 

 

 

 

ɼʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʧʨʦʛʥʦʟʘ ʥʘ 

ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʨʳʥʢʘ ʫʩʣʫʛ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʜʦʩʪʫʧʘ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʦʧʪʦʚʦʣʦʢʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʙʳʣ ʨʘʩʩʤʦʪʨʝʥ ʩʣʫʯʘʡ ʩ ʚʭʦʜʥʳʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ, ʧʦʢʘʟʘʥʥʳʤʠ ʥʘ ʨʠʩʫʥʢʝ 

2.ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʥʳ ʥʘ 

ʨʠʩʫʥʢʝ 3. 

 

ʈʠʩʫʥʦʢ 2ïɺʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ 
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ʅʘ ʨʠʩʫʥʢʝ 4 ʧʦʢʘʟʘʥʳ ʛʨʘʬʠʢʠ 

ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʷ ʪʨʝʭ ʦʩʥʦʚʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ: ʜʦʭʦʜʦʚ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʫʩʣʫʛ, 

ʦʙʲʝʤʘ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ ʠ ʪʘʨʠʬʦʚ 

ʥʘ ʫʩʣʫʛʠ. ʀʟ ʛʨʘʬʠʢʦʚ ʚʠʜʥʦ, ʯʪʦ ʜʦʭʦʜʳ 

ʥʘ ʨʳʥʢʝ ʨʘʩʪʫʪ ʧʦ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤʫ 

ʟʘʢʦʥʫ ʩ ʨʝʟʢʠʤ ʨʦʩʪʦʤ. ɻʣʘʚʥʳʤʠ 

ʬʘʢʪʦʨʘʤʠ ʚ ʩʪʦʣʴ ʟʥʘʯʠʪʝʣʴʥʦʤ 

ʫʚʝʣʠʯʝʥʠʠ ʜʦʭʦʜʦʚ ʦʩʥʦʚʥʳʭ ʠʛʨʦʢʦʚ ʥʘ 

ʨʳʢʝ ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʜʦʩʪʫʧʥʦʩʪʠ ʫʩʣʫʛ ʩʚʷʟʠ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ, 

ʫʩʪʦʡʯʠʚʳʡ ʨʦʩʪ ʦʙʲʝʤʘ ʜʦʭʦʜʦʚ 

ʥʘʩʝʣʝʥʠʷ, ʫʤʝʥʴʰʝʥʠʝ ʪʘʨʠʬʦʚ ʥʘ ʫʩʣʫʛʠ, 

ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʫʩʣʫʛʠ. ɺʝʨʦʷʪʥʦ, ʵʪʦ 

ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʩ ʨʝʟʢʠʤ ʨʦʩʪʦʤ ʨʳʥʢʘ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ 

ʂʘʟʘʭʩʪʘʥʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. ʉʥʠʞʝʥʠʝ 

ʮʝʥ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʫʚʝʣʠʯʝʥʠʝ 

ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢʘʥʘʣʦʚ ʩʚʷʟʠ, 

ʨʘʩʰʠʨʝʥʠʝ ʩʝʪʠ ʧʦ ʨʝʛʠʦʥʘʤ, ʫʚʝʣʠʯʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʠʣʠ 

ʩʥʠʟʠʪʴ ʪʘʨʠʬʳ, ʯʪʦ ʧʨʠʚʣʝʢʣʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʙʦʥʝʥʪʦʚ. 

ʊʘʢ ʞʝ ʢʘʢ ʠ ʦʙʲʝʤ ʜʦʭʦʜʦʚ, ʦʙʲʝʤ ʫʩʣʫʛ 

ʨʘʩʪʝʪ ʧʦ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤʫ ʟʘʢʦʥʫ. ʕʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʤʘʩʰʪʘʙʥʦʡ ʧʦʧʫʣʷʨʠʟʘʮʠʝʡ 

ʫʩʣʫʛʠ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʠ ʩʠʣʴʥʳʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʚʥʝʜʨʝʥʠʷ ʠʥʪʝʨʥʝʪ-

ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʫʶ 

ʞʠʟʥʴ ʥʘʩʝʣʝʥʠʷ (ʧʨʦʜʚʠʞʝʥʠʝ 

ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʚ ʤʦʙʠʣʴʥʳʭ 

ʫʩʪʨʦʡʩʪʚʘʭ, ʨʘʟʚʠʪʠʝ ʠʥʪʝʨʥʝʪ-ʙʘʥʢʠʥʛʘ, 

ʨʘʟʣʠʯʥʳʭ ʩʝʨʚʠʩʦʚ ʦʥʣʘʡʥ-ʦʧʣʘʪʳ ʟʘ 

ʢʦʤʤʫʥʘʣʴʥʳʝ ʫʩʣʫʛʠ, ʚʥʝʜʨʝʥʠʝ 

ʠʥʪʝʨʥʝʪ-ʦʙʫʯʝʥʠʷ ʩʨʝʜʠ ʰʢʦʣʴʥʠʢʦʚ ʠ 

ʩʪʫʜʝʥʪʦʚ, ʨʘʟʚʠʪʠʝ ʤʫʣʴʪʠʤʝʜʠʘ ʧʦʨʪʘʣʦʚ 

ʠ ʪ. ʜ.). ʊʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ 

ʫʚʝʣʠʯʝʥʠʠ ʦʙʲʝʤʘ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ 

ʫʩʣʫʛ ʩʳʛʨʘʣʦ ʩʥʠʞʝʥʠʝ ʪʘʨʠʬʦʚ ʥʘ ʫʩʣʫʛʫ 

ʠ ʫʚʝʣʠʯʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʩʚʷʟʠ ʩʨʝʜʠ 

ʥʘʩʝʣʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʜʦʭʦʜʳ ʥʘʩʝʣʝʥʠʷ 

ʩʪʨʘʥʳ ʧʦʩʪʦʷʥʥʦ ʨʦʩʣʠ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ 

ʰʠʨʦʢʠʤ ʤʘʩʩʘʤ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ 

ʫʩʣʫʛʘʤ ʜʦʩʪʫʧʘ ʢ ʩʝʪʠ ʀʥʪʝʨʥʝʪ.ʅʘ 

ʧʦʩʣʝʜʥʝʤ ʛʨʘʬʠʢʝ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ 

ʣʠʥʝʡʥʦʝ ʩʥʠʞʝʥʠʝ ʪʘʨʠʬʦʚ ʥʘ ʫʩʣʫʛʠ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʦʧʪʦʚʦʣʦʢʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ɺ ʜʘʥʥʦʤ ʧʨʦʮʝʩʩʝ ʨʝʰʘʶʱʠʤʠ 

ʬʘʢʪʦʨʘʤʠ ʩʪʘʣʠ ʩʥʠʞʝʥʠʝ ʮʝʥ ʥʘ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, 

ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ, 

ʚʚʝʜʝʥʠʝ ʥʦʚʳʭ ʤʘʛʠʩʪʨʘʣʝʡ ʩʚʷʟʠ ʥʘ 

ʦʩʥʦʚʝ ɺʆʉʇ. ʊʘʢʞʝ ʚʪʦʨʠʯʥʦʡ ʧʨʠʯʠʥʦʡ 

ʩʥʠʞʝʥʠʷ ʪʘʨʠʬʦʚ ʩʪʘʣ ʨʝʟʢʠʡ ʨʦʩʪ 

ʦʙʲʝʤʘ ʫʩʣʫʛ ʠ ʜʦʭʦʜʦʚ ʥʘ ʨʳʥʢʝ.

 

 

ʈʠʩʫʥʦʢ 3ï ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 



ʀɿɺɽʉʊʀʗ ʅɸʋʏʅʆ-ʊɽʍʅʀʏɽʉʂʆɻʆ ʆɹʑɽʉʊɺɸ çʂɸʍɸʂè, 2012, ʉʧʝʮʠʘʣʴʥʳʡ ʚʳʧʫʩʢ, (39). 
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ʈʠʩʫʥʦʢ 4ïɻʨʘʬʠʢʠ ʠʟʤʝʥʝʥʠʡ ʥʘ ʨʳʥʢʝ 

(1 USD = 146,5 ʪʝʥʛʝ) 



ʀɿɺɽʉʊʀʗ ʅɸʋʏʅʆ-ʊɽʍʅʀʏɽʉʂʆɻʆ ʆɹʑɽʉʊɺɸ çʂɸʍɸʂè, 2012, ʉʧʝʮʠʘʣʴʥʳʡ ʚʳʧʫʩʢ, (39). 

 

27 

 

ɸʥʘʣʠʟʠʨʫʶ ʚʳʰʝʠʟʣʦʞʝʥʥʳʝ 

ʨʘʩʩʫʞʜʝʥʠʷ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ 

ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʨʳʥʢʘ ʙʫʜʝʪ 

ʩʪʨʦʠʪʴʩʷ ʥʘ ʧʦʩʪʦʷʥʥʦʤ ʪʝʭʥʠʯʝʩʢʦʤ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ, ʨʘʩʰʠʨʝʥʠʠ 

ʢʣʠʝʥʪʩʢʦʡ ʙʘʟʳ ʠ ʩʥʠʞʝʥʠʠ ʮʝʥ ʥʘ ʫʩʣʫʛʠ 

ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʫʚʝʣʠʯʝʥʠʠ ʜʦʭʦʜʦʚ. 

ʀʩʭʦʜʷ ʠʟ ʩʠʣʴʥʦʡ ʤʦʥʦʧʦʣʠʟʘʮʠʠ ʨʳʥʢʘ 

ʠ ʚʳʩʦʢʦʡ ʢʦʥʢʫʨʝʥʮʠʠ, ʧʦʷʚʣʝʥʠʠ ʥʦʚʳʭ 

ʧʦʩʪʘʚʱʠʢʦʚ ʫʩʣʫʛ ʤʘʣʦʚʝʨʦʷʪʥʦ. 

ɺ ʙʣʠʞʘʡʰʠʝ 3 ʛʦʜʘ ʦʞʠʜʘʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝ ʜʦʭʦʜʦʚ ʢʦʤʧʘʥʠʠ ʠ ʯʠʩʣʘ 

ʘʙʦʥʝʥʪʦʚ ʧʦ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʠ 

ʣʠʥʝʡʥʳʤ ʩʥʠʞʝʥʠʝʤ ʪʘʨʠʬʦʚ. ʊʘʢʘʷ 

ʪʝʥʜʝʥʮʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʩʚʷʟʠ. 

ɻʣʘʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʪʘʢʠʭ ʪʝʥʜʝʥʮʠʷ 

ʩʪʘʣʠ ʧʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʪʘʨʠʬʦʚ 

ʦʧʝʨʘʪʦʨʘʤʠ ʩʚʷʟʠ, ʫʚʝʣʠʯʝʥʠʝ 

ʜʦʩʪʫʧʥʦʩʪʠ ʫʩʣʫʛʠ ʚ ʩʪʨʘʥʝ, ʧʦʚʳʰʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʩʚʷʟʠ ʠ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʢʘʥʘʣʦʚ ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ ʥʦʚʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʤʘʛʠʩʪʨʘʣʝʡ ʩʚʷʟʠ, 

ʫʚʝʨʝʥʥʳʡ ʨʦʩʪ ʜʦʭʦʜʦʚ ʥʘʩʝʣʝʥʠʷ, 

ʩʥʠʞʝʥʠʝ ʮʝʥ ʥʘ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʫʚʝʣʠʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʥʘʣʦʚ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʫʚʠʜʝʪʴ 

ʦʩʥʦʚʥʳʝ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ 

ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʩʝʪʠ ʀʥʪʝʨʥʝʪ 

ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ 

ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʦʜʦʣʞʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʩʬʝʨʝ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʥʘ 

ʨʳʥʢʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ. 
 

1 ʉʊɸʊʀʉʊʀʏɽʉʂʀʁ ɸʅɸʃʀɿ 

ʈɸɿɺʀʊʀʗ ʂɸɿɸʍʉʊɸʅʉʂʆɻʆ ʈʓʅʂɸ 

ʇʦ ʜʘʥʥʳʤ ɸʛʝʥʪʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ ʧʦ ʩʪʘʪʠʩʪʠʢʝ, ʯʠʩʣʦ ʘʙʦʥʝʥʪʦʚ ʩ 

2004 ʛʦʜʘ ʧʦ 2010 ʛʦʜ ʚʳʨʦʩʣʦ ʧʦʯʪʠ ʚ 5 ʨʘʟ. 

 

ʊʘʙʣʠʮʘ 2 ï ʏʠʩʣʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʚ ʈ ʂ ʧʦ ʨʝʛʠʦʥʘʤ (ʪʳʩ. ʝʜ.) 

 2004 2005 2006 2007 2008 2009 2010 

ʈʝʩʧʫʙʣʠʢʘ 

ʂʘʟʘʭʩʪʘʥ 

203,

0 

301,

6 

310,

8 

381,

2 

600,

9 

756,

5 

986,

2 

ʂʘʨʘʛʘʥʜʠʥʩʢʘʷ 17,2 19,8 27,6 45,8 56,6 79,1 88,4 

ʂʦʩʪʘʥʘʡʩʢʘʷ 10,7 15,5 17,3 27,2 42,9 49,6 65,9 

ʇʘʚʣʦʜʘʨʩʢʘʷ 10,3 14,3 18,0 26,5 35,0 44,0 62,3 

ɺʦʩʪʦʯʥʦ-

ʂʘʟʘʭʩʪʘʥʩʢʘʷ 16,8 18,2 24,2 30,9 44,1 56,7 74,4 

ʉʝʚʝʨʦ-

ʂʘʟʘʭʩʪʘʥʩʢʘʷ 7,0 7,8 10,5 17,6 23,8 32,0 41,0 

ʂʳʟʳʣʦʨʜʠʥʩʢʘʷ 1,3 2,0 3,4 6,9 8,5 12,0 17,4 

ʄʘʥʛʠʩʪʘʫʩʢʘʷ 5,8 21,0 13,5 6,6 19,4 20,6 35,8 

ʖʞʥʦ-

ʂʘʟʘʭʩʪʘʥʩʢʘʷ 8,9 10,4 13,4 15,2 27,6 33,8 42,3 

ɸʢʤʦʣʠʥʩʢʘʷ 5,1 8,3 13,3 15,0 27,7 35,3 45,0 

ɸʢʪʶʙʠʥʩʢʘʷ 9,7 17,7 19,3 25,5 27,5 32,2 39,4 

ɸʣʤʘʪʠʥʩʢʘʷ 4,9 36,3 11,1 3,2 25,9 34,8 48,7 

ɸʪʳʨʘʫʩʢʘʷ 7,1 6,0 7,3 8,7 19,8 29,1 40,6 

ɿʘʧʘʜʥʦ-

ʂʘʟʘʭʩʪʘʥʩʢʘʷ 5,1 6,5 8,7 16,3 19,2 24,7 30,7 

ɾʘʤʙʳʣʩʢʘʷ 2,6 3,9 6,5 11,8 15,5 20,0 25,7 

ʛ. ɸʩʪʘʥʘ 15,6 20,3 23,4 24,0 49,5 60,5 81,9 

ʛ. ɸʣʤʘʪʳ 74,9 93,6 93,3 

100,

0 

157,

9 

192,

0 

246,

7 



ʀɿɺɽʉʊʀʗ ʅɸʋʏʅʆ-ʊɽʍʅʀʏɽʉʂʆɻʆ ʆɹʑɽʉʊɺɸ çʂɸʍɸʂè, 2012, ʉʧʝʮʠʘʣʴʥʳʡ ʚʳʧʫʩʢ, (39). 
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ʊʘʙʣʠʮʘ 3 ï ʆʙʱʝʝ ʯʠʩʣʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʚ ʂʘʟʘʭʩʪʘʥʝ (ʪʳʩ. ʝʜ.) 

ɻʦʜ 
19

98 

1

999 

2

000 

2

001 

2

002 

2

003 

20

04 

ʏʠʩʣʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʝʪʠ ʀʥʪʝʨʥʝʪ 

ʚ ʂʘʟʘʭʩʪʘʥʝ, ʪʳʩ. ʝʜ. 

0,

9 

1

1,8 

3

0,2 

9

1,7 

1

33,7 

1

85,0 

20

3,0 

ɻʦʜ 
20

05 

2

006 

2

007 

2

008 

2

009 

2

010 
 

ʏʠʩʣʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʝʪʠ ʀʥʪʝʨʥʝʪ 

ʚ ʂʘʟʘʭʩʪʘʥʝ, ʪʳʩ. ʝʜ. 

30

1,6 

3

10,8 

3

81,2 

6

00,9 

7

56,5 

9

86,2 
 

 

ʊʘʙʣʠʮʘ 4 ï ɼʦʭʦʜʳ ʦʪ ʫʩʣʫʛ ʜʦʩʪʫʧʘ ʢ ʩʝʪʠ ʀʥʪʝʨʥʝʪʧʦ ʤʝʩʷʮʘʤ (ʤʣʥ. ʪʛ.) 

ʄʝʩʷʮ 
ʗʥʚʘʨʴ 

2008 

ʌʝʚʨʘʣʴ 

2008 

ʄʘʨʪ 

2008 

ɸʧʨʝʣʴ 

2008 

ʄʘʡ 

2008 

ʀʶʥʴ 

2008 

ʀʶʣʴ 

2008 

ɼʦʭʦʜʳ (ʤʣʥ. ʪʛ.) 2 366,5 2 460,1 2 590,8 2 787,1 2 780,0 2 851,1 2 903,6 

ʄʝʩʷʮ 
ɸʚʛʫʩʪ 

2008 

ʉʝʥʪʷʙʨʴ 

2008 

ʆʢʪʷʙʨʴ 

2008 

ʅʦʷʙʨʴ 

2008 

ɼʝʢʘʙʨʴ 

2008 

ʗʥʚʘʨʴ 

2009 

ʌʝʚʨʘʣʴ 

2009 

ɼʦʭʦʜʳ (ʤʣʥ. ʪʛ.) 3 000,6 3 033,7 3 237,7 3 417,0 3 508,5 3 317,8 3 298,8 

ʄʝʩʷʮ 
ʄʘʨʪ 

2009 

ɸʧʨʝʣʴ 

2009 

ʄʘʡ 

2009 

ʀʶʥʴ 

2009 

ʀʶʣʴ 

2009 

ɸʚʛʫʩʪ 

2009 

ʉʝʥʪʷʙʨʴ 

2009 

ɼʦʭʦʜʳ (ʤʣʥ. ʪʛ.) 3 344,9 3 384,6 3 426,4 3 424,3 3 454,7 3 532,5 3 639,6 

ʄʝʩʷʮ 
ʆʢʪʷʙʨʴ 

2009 

ʅʦʷʙʨʴ 

2009 

ɼʝʢʘʙʨʴ 

2009 

ʗʥʚʘʨʴ 

2010 

ʌʝʚʨʘʣʴ 

2010 

ʄʘʨʪ 

2010 

ɸʧʨʝʣʴ 

2010 

ɼʦʭʦʜʳ (ʤʣʥ. ʪʛ.) 3 787,8 3 910,6 4 046,6 3 993,9 4 058,6 4 164,7 4 270,0 

ʄʝʩʷʮ 
ʄʘʡ 

2010 

ʀʶʥʴ 

2010 

ʀʶʣʴ 

2010 

ɸʚʛʫʩʪ 

2010 

ʉʝʥʪʷʙʨʴ 

2010 

ʆʢʪʷʙʨʴ 

2010 

ʅʦʷʙʨʴ 

2010 

ɼʦʭʦʜʳ (ʤʣʥ. ʪʛ.) 4 367,6 4 476,3 4 550,4 4 593,3 4 657,5 4 765,3 4 824,8 

ʄʝʩʷʮ 
ɼʝʢʘʙʨʴ 

2010 

ʗʥʚʘʨʴ 

2011 

ʌʝʚʨʘʣʴ 

2011 

ʄʘʨʪ 

2011 

ɸʧʨʝʣʴ 

2011 

ʄʘʡ 

2011 

ʀʶʥʴ 

2011 

ɼʦʭʦʜʳ (ʤʣʥ. ʪʛ.) 4 957,2 6 285,7 6 337,3 6 667,5 6 620,7 6 918,0 7 069,4 

ʄʝʩʷʮ 
ʀʶʣʴ 

2011 

ɸʚʛʫʩʪ 

2011 

ʉʝʥʪʷʙʨʴ 

2011 

ʆʢʪʷʙʨʴ 

2011 

ʅʦʷʙʨʴ 

2011 

ɼʝʢʘʙʨʴ 

2011 

ʗʥʚʘʨʴ 

2012 

ɼʦʭʦʜʳ (ʤʣʥ. ʪʛ.) 7 060,3 7 003,9 7 133,4 7 421,0 7 555,8 7 801,0 7 753,6 

ʄʝʩʷʮ 
ʌʝʚʨʘʣʴ 

2012 
      

ɼʦʭʦʜʳ (ʤʣʥ. ʪʛ.) 7 757,4       

 

 

ʊʘʙʣʠʮʘ 5 ï ɼʦʭʦʜʳ ʦʪ ʜʦʩʪʫʧʘ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʚ ʂʘʟʘʭʩʪʘʥʝ ʧʦ ʛʦʜʘʤ (ʤʣʥ. ʪʛ.) 

ɻʦʜ 
199

9 2000 2001 2002 

200

3 

200

4 

ɼʦʭʦʜʳ ʦʪ ʫʩʣʫʛ ʜʦʩʪʫʧʘ ʢ ʩʝʪʠ 

ʀʥʪʝʨʥʝʪ (ʤʣʥ. ʪʛ.) 

1 

004,1 

1 

892,2 

3 

268,5 

3 

735,0 

3 

121,1 

6 

283,2 

ɻʦʜ 
200

5 2006 2007 2008 

200

9  

ɼʦʭʦʜʳ ʦʪ ʫʩʣʫʛ ʜʦʩʪʫʧʘ ʢ ʩʝʪʠ 

ʀʥʪʝʨʥʝʪ (ʤʣʥ. ʪʛ.) 

9 

661,1 

14 

579,3 

22 

188,7 

36 

227,1 

43 

592,4  
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ʈʠʩʫʥʦʢ 5 ï ʂʦʣʠʯʝʩʪʚʦ ʘʙʦʥʝʥʪʦʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʚ ʂʘʟʘʭʩʪʘʥʝ ʧʦ ʨʝʛʠʦʥʘʤ (ʪʳʩ. ʝʜ.) 

 

 
ʈʠʩʫʥʦʢ 6 ï ʆʙʱʝʝ ʯʠʩʣʦ ʘʙʦʥʝʥʪʦʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʚ ʂʘʟʘʭʩʪʘʥʝ (ʪʳʩ. ʝʜ.) 

 

 
ʈʠʩʫʥʦʢ 7 ï ɻʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʜʦʭʦʜʦʚ ʦʪ ʫʩʣʫʛ ʐʇɼ ʚ ʂʘʟʘʭʩʪʘʥʝ ʧʦ ʤʝʩʷʮʘʤ (ʤʣʥ. ʪʝʥʛʝ): 

ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ ï ʦʙʲʝʤ ʜʦʭʦʜʦʚ; ʧʫʥʢʪʠʨʥʘʷ ï ʣʠʥʠʷ ʪʨʝʥʜʘ, ʧʦʢʘʟʳʚʘʶʱʘʷ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʡ 

ʭʘʨʘʢʪʝʨ ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ ʐʇɼ ʚ ʂʘʟʘʭʩʪʘʥʝ 

 

ʈʝʟʢʠʡ ʨʦʩʪ ʜʦʭʦʜʦʚ ʚ ʥʘʯʘʣʝ 2011 ʛʦʜʘ ʙʳʣ 

ʚʳʟʚʘʥ ʢʨʫʧʥʳʤʠ ʠʟʤʝʥʝʥʠʷ ʥʘ ʨʳʥʢʝ ï 

ʚʝʜʫʱʠʡ ʦʧʝʨʘʪʦʨ ʩʚʷʟʠ ɸʆ çʂʘʟʘʭʪʝʣʝʢʦʤè 

ʧʦʚʳʩʠʣ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ 

ʦʩʥʦʚʥʳʤ ʪʘʨʠʬʥʳʤ ʧʣʘʥʘʤ ʚʜʚʦʝ ʠ ʩʥʠʟʠʣ 

ʪʘʨʠʬʳ. ʊʘʢʞʝ ʚ 2011 ʛʦʜʫ ʪʘʨʠʬʥʳʝ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʝ ʪʘʨʠʬʥʳʝ ʧʣʘʥʳ ʫʩʣʫʛʠ 

Megalineʩʪʘʣʠ ʜʦʩʪʫʧʥʳ ʚʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ 

ʩʪʨʘʥʳ. ɺ ʮʝʣʦʤ ʥʘʤʝʯʝʥʘ ʪʝʥʜʝʥʮʠʷ 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʨʦʩʪʘ ʧʨʠʙʳʣʠ ʧʦ 

ʤʝʩʷʮʘʤ. ʇʦʜʦʙʥʳʡ ʪʨʝʥʜ ʨʘʟʚʠʪʠʷ ʨʘʥʢʘ 

ʚʳʟʳʚʘʝʪ ʨʝʟʢʠʡ ʧʨʠʨʦʩʪ ʧʨʠʙʳʣʠ ʧʦ ʛʦʜʘʤ, 

ʦʙʲʷʩʥʷʝʤʳʡ ʧʦʩʪʦʷʥʥʳʤ ʧʨʠʨʦʩʪʦʤ ʧʦ 

ʤʝʩʷʮʘʤ. 
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ʈʠʩʫʥʦʢ 8 ï ʆʙʲʝʤʳ ʜʦʭʦʜʦʚ ʦʪ ʫʩʣʫʛ ʐʇɼ 

ʚ ʂʘʟʘʭʩʪʘʥʝ ʧʦ ʛʦʜʘʤ (ʤʣʥ. ʪʛ.) 

ʇʦʣʫʯʝʥʥʳʡ ʛʨʘʬʠʢ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʚʠʨʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ, ʧʦʚʪʦʨʷʷ ʜʠʥʘʤʠʢʫ 

ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ ʐʇɼ ʚ ʂʘʟʘʭʩʪʘʥʝ, 

ʦʧʠʩʘʥʥʫʶ ʚ ʩʪʘʪʴʝ. 

2 ʉʊɸʊʀʉʊʀʏɽʉʂʀʁ ɸʅɸʃʀɿ 

ʈɸɿɺʀʊʀʗ ʈʆʉʉʀʁʉʂʆɻʆ ʈʓʅʂɸ 

ɻʣʘʚʥʳʤ ʦʪʣʠʯʠʝʤ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʦʪ 

ʢʘʟʘʭʩʪʘʥʩʢʦʛʦ ʷʚʣʷʝʪʩʷ ʝʛʦ ʨʘʟʤʝʨ ʠ 

ʦʩʦʙʝʥʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʙʦʣʴʰʠʤ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤ ʦʭʚʘʪʦʤ, ʫʨʦʚʥʝʤ ʜʦʭʦʜʦʚ 

ʥʘʩʝʣʝʥʠʷ, ʫʨʦʚʥʝʤ ʫʨʙʘʥʠʟʘʮʠʠ ʥʘʩʝʣʝʥʠʷ, 

ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠ ʜʨ. 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘ ʨʦʩʩʠʡʩʢʦʤ 

ʨʳʥʢʝ ʐʇɼ ʠʟʤʝʥʠʣʘʩʴ ʩʘʤʘ ʧʘʨʘʜʠʛʤʘ 

ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ, ʢʦʪʦʨʘʷ ʨʘʥʴʰʝ ʧʨʝʜʧʦʣʘʛʘʣʘ 

ʮʝʧʦʯʢʫ çʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡè - 

çʬʦʨʤʠʨʦʚʘʥʠʝ ʫʩʣʫʛè - çʧʨʝʜʣʦʞʝʥʠʝ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤè. ʅʘ ʩʝʛʦʜʥʷ ʨʳʥʦʢ 

ʨʘʟʚʠʚʘʝʪʩʷ, ʦʪʪʘʣʢʠʚʘʷʩʴ ʦʪ ʠʥʪʝʨʝʩʦʚ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʎʝʧʦʯʢʘ ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ 

ʧʨʝʦʙʨʘʟʦʚʘʣʘʩʴ: çʠʥʪʝʨʝʩʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡè - 

çʬʦʨʤʠʨʦʚʘʥʠʝ ʫʩʣʫʛè - çʨʘʟʚʠʪʠʝ 

ʪʝʭʥʦʣʦʛʠʡ/ʧʝʨʝʩʪʨʦʡʢʘ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚè. 

 

ʊʘʙʣʠʮʘ 6 ï ʈʘʟʚʠʪʠʝ ʨʳʥʢʘ ʐʇɼ ʚ ʈʦʩʩʠʠ 

ɻʦʜ 2006 2007 2008 2009 2010 

ʏʘʩʪʥʳʡ 

ʩʝʛʤʝʥʪ, ʤʣʨʜ. 

ʨʫʙ. 

9,3 24,4 39,5 58,2 69,3 

ʂʦʨʧʦʨʘʪʠʚʥʳʡ 

ʩʝʛʤʝʥʪ, ʤʣʨʜ. 

ʨʫʙ. 

15,3 23,6 30,4 37,4 40,6 

ɻʦʜ 2011 2012* 2013* 2014*  

ʏʘʩʪʥʳʡ 

ʩʝʛʤʝʥʪ, ʤʣʨʜ. 

ʨʫʙ. 

76,9 83,9 90,1 94,9  

ʂʦʨʧʦʨʘʪʠʚʥʳʡ 

ʩʝʛʤʝʥʪ, ʤʣʨʜ. 

ʨʫʙ. 

43,6 44,5 45,5 46,5  

* ʇʨʦʛʥʦʟʠʨʫʝʤʳʡ ʫʨʦʚʝʥʴ ʜʦʭʦʜʦʚ 

 

ʊʘʙʣʠʮʘ 7 - ʉʪʨʫʢʪʫʨʘ ʨʳʥʢʘ ʐʇɼ ʈʌ 

ɻʦʜ 2006 2007 2008 2009 2010 

DSL, ʪʳʩ. ʘʙ. 852 2142 4024 6416 7538 

FTTx, ʪʳʩ. ʘʙ. 1290 2535 4003 6698 7619 

DOCSIS, ʪʳʩ. ʘʙ. 200 433 521 1008 1223 

ʇʨʦʯʠʝ, ʪʳʩ. ʘʙ. - - 56 104 165 

ɻʦʜ 2011 2012* 2013* 2014*  

DSL, ʪʳʩ. ʘʙ. 8709 9816 10710 11280  

FTTx, ʪʳʩ. ʘʙ. 8588 9457 10136 10525  

DOCSIS, ʪʳʩ. ʘʙ. 1324 1412 1480 1519  

ʇʨʦʯʠʝ, ʪʳʩ. ʘʙ. 220 300 405 498  

* ʇʨʦʛʥʦʟʠʨʫʝʤʦʝ ʯʠʩʣʦ ʘʙʦʥʝʥʪʦʚ 

ʊʘʙʣʠʮʘ 8 - ï ʂʦʣʠʯʝʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʈʦʩʩʠʠ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʐʇɼ (ʤʣʥ. ʝʜ.) 

ɻʦʜ 2008 2009 2010 2011 

USB-modems, ʤʣʥ. ʘʙ. 0,9 3,5 7,9 13,0 

3G/4G-phones 0,2 2,3 5,7 12,9 

ɺʩʝʛʦ, ʤʣʥ. ʘʙ. 1,1 5,8 13,6 25,9 

ɻʦʜ 2012* 2013* 2014*  
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USB-modems, ʤʣʥ. ʘʙ. 17,6 21,6 25,1  

3G/4G-phones 26,9 49,7 79,5  

ɺʩʝʛʦ, ʤʣʥ. ʘʙ. 44,5 71,3 104,6  

* ʇʨʦʛʥʦʟʠʨʫʝʤʦʝ ʯʠʩʣʦ ʘʙʦʥʝʥʪʦʚ 

 

ʊʘʙʣʠʮʘ 9 - ʇʨʦʛʥʦʟʳ ʥʘ ʨʘʟʚʠʪʠʝ ʩʝʪʝʡ LTE ʚ ʈʦʩʩʠʠ (ʤʣʥ. ʘʙʦʥʝʥʪʦʚ) 

ɻʦʜ 2011 2012* 2013* 2014* 2015* 

ʆʧʪʠʤʠʩʪʠʯʥʳʡ 0,3 1,0 2,25 5,1 13,5 

ʋʤʝʨʝʥʥʳʡ 0,15 0,5 1,2 2,7 6,9 

ʇʝʩʩʠʤʠʩʪʠʯʥʳʡ - - 0,1 0,2 0,35 

* ʇʨʦʛʥʦʟʠʨʫʝʤʦʝ ʯʠʩʣʦ ʘʙʦʥʝʥʪʦʚ  

ʅʠʞʝ ʧʨʠʚʝʜʝʥʘ ʛʠʩʪʦʛʨʘʤʤʘ, ʠʣʣʶʩʪʨʠʨʫʶʱʘʷ ʨʘʟʚʠʪʠʝ ʨʳʥʢʘ ʐʇɼ ʚ ʈʦʩʩʠʠ ʜʦ 2014 ʛʦʜʘ. 

 
ʈʠʩʫʥʦʢ 9 ï ʈʘʟʚʠʪʠʝ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʐʇɼ (ʤʣʨʜ. ʨʫʙ.) 

 
ʈʠʩʫʥʦʢ 10 ï ʉʪʨʫʢʪʫʨʘ ʨʳʥʢʘ ʐʇɼ ʈʌ ʩ ʧʨʦʛʥʦʟʦʤ ʜʦ 2014 ʛʦʜʘ (ʪʳʩ. ʘʙʦʥ.) 

 

ʅʝ ʩʤʦʪʨʷ ʥʘ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʦʧʪʦʚʦʣʦʢʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʝʭʥʦʣʦʛʠʷ 

ʐʇɼ DSL, ʚʩʝ ʝʱʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʦʩʥʦʚʥʳʭ ʥʘ ʨʳʥʢʝ ʐʇɼ ʈʦʩʩʠʠ. ʇʦ 

ʧʨʦʛʥʦʟʘʤ, ʢ 2014 ʛʦʜʫ ʯʠʩʣʦ ʘʙʦʥʝʥʪʦʚ DLSʠ 

FTTx ʙʫʜʫʪ ʧʦʯʪʠ ʨʘʚʥʳʤʠ, ʩ ʥʝʙʦʣʴʰʠʤ 

ʧʝʨʝʚʝʩʦʤ ʚ ʧʦʣʴʟʫ ʦʧʪʦʚʦʣʦʢʦʥʥʳʭ ʩʝʪʝʡ. 

 
ʈʠʩʫʥʦʢ 11 ï ʂʦʣʠʯʝʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ 

ʈʦʩʩʠʠ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʐʇɼ ʩ ʧʨʦʛʥʦʟʦʤ ʜʦ 

2014 ʛʦʜʘ(ʤʣʥ. ʝʜ.) 
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 ɽʱʝ ʦʜʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʥʘ ʨʳʥʢʝ ʐʇɼ 

ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ ʙʳʩʪʨʦʝ ʨʘʟʚʠʪʠʝ 

ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʐʇɼ. ʅʘ ʨʠʩʫʥʢʝ 11 ʧʦʢʘʟʘʥʘ 

ʜʠʥʘʤʠʢʘ ʨʘʟʚʠʪʠʷ ɹʐʇɼ ʚ ʈʌ. ʇʦʜʦʙʥʳʝ 

ʪʝʥʜʝʥʮʠʠ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʚʩʝʛʦ ʤʠʨʦʚʦʛʦ 

ʨʳʥʢʘ ʐʇɼ. 

 

ɺ 2012 ï 2015 ʛʦʜʳ ʜʦʭʦʜʳ ʦʧʝʨʘʪʦʨʦʚ 

LTEʚ ʈʦʩʩʠʠ ʚʳʨʘʩʪʫʪ ʧʦʯʪʠ ʚ 15 ʨʘʟ ï ʩ 51 

ʤʣʥ. ʜʦʣʣ. ʉʐɸ ʚ 2012 ʛʦʜʫ ʧʦʯʪʠ ʜʦ 750 ʤʣʥ. 

ʜʦʣʣ. ʉʐɸ (ʩʦʛʣʘʩʥʦ çʩʨʝʜʥʝʤʫè ʧʨʦʛʥʦʟʫ). 

ʅʘ ʨʠʩʫʥʢʝ 12 ʧʦʢʘʟʘʥʳ ʧʨʦʛʥʦʟʳ ʨʘʟʚʠʪʠʷ 

ʩʝʪʝʡ LTEʚ ʈʦʩʩʠʠ. 

 
ʈʠʩʫʥʦʢ 12 ï ʇʨʦʛʥʦʟʳ ʥʘ ʨʘʟʚʠʪʠʝ ʩʝʪʝʡ 

LTE ʚ ʈʦʩʩʠʠ (ʤʣʥ. ʘʙʦʥʝʥʪʦʚ) 

 

 

3 ʉʊɸʊʀʉʊʀʏɽʉʂʀʁ ɸʅɸʃʀɿ ʈɸɿɺʀʊʀʗʄʀʈʆɺʆɻʆ ʈʓʅʆʂ 

 

ʊʘʙʣʠʮʘ 10 ï ʈʘʟʚʠʪʠʝ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ ʐʇɼ (ʤʣʥ. ʜʦʣ. ʉʐɸ) 
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62 
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* ʇʨʦʛʥʦʟʠʨʫʝʤʳʡ ʫʨʦʚʝʥʴ ʜʦʭʦʜʦʚ 

 
ʈʠʩʫʥʦʢ 13 ï ʄʠʨʦʚʦʡ ʨʳʥʦʢ ʐʇɼ (ʤʣʥ. ʜʦʣ.ʉʐɸ) 

 

 

ʄʠʨʦʚʳʝ ʪʝʥʜʝʥʮʠʠ ʨʳʥʢʘ ʐʇɼ: 

- ʂʦʣʠʯʝʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʥʘʯʘʣʝ 

2011 ʛ - 520 ʤʣʥ. 

- ʉʨʝʜʥʝʢʚʘʨʪʘʣʴʥʳʡ ʧʨʠʨʦʩʪ ʚ 2010 ʛ. - 

2,7%. 

- ʇʨʦʥʠʢʥʦʚʝʥʠʝ ʧʦ ʜʦʤʦʭʦʟʷʡʩʪʚʘʤ 

23%. 

- ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʦʡ ʚ ʛʣʦʙʘʣʴʥʦʤ 

ʤʘʩʰʪʘʙʝ ʦʩʪʘʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ DSL, ʥʦ ʝʝ ʜʦʣʷ 

ʩʥʠʞʘʝʪʩʷ (ʩ 65% ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ 2009 ʛ. ʜʦ 

63% ʚ 2010 ʛ.). 

- ʋʚʝʣʠʯʝʥʠʝ ʜʦʣʠ çʪʷʞʝʣʦʛʦè ʢʦʥʪʝʥʪʘ 

ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʪʨʘʬʠʢʘ ʚ ʩʪʨʘʥʘʭ ʩ ʚʳʩʦʢʠʤ 

ʫʨʦʚʥʝʤ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʫʩʣʫʛʠ. 

- ʋʤʝʥʴʰʝʥʠʝ ʧʝʨʠʦʜʘ ʘʜʘʧʪʘʮʠʠ 

ʩʢʦʨʦʩʪʝʡ ʜʦʩʪʫʧʘ ʢʦʥʝʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʤ ʦʥʣʘʡʥ-ʩʝʨʚʠʩʘʤ 

(ʧʦʪʦʢʦʚʦʝ ʚʠʜʝʦ ʚ HD-ʢʘʯʝʩʪʚʝ, ʦʥʣʘʡʥ-

ʪʨʘʥʩʣʷʮʠʠ). 

- ʉʥʠʞʝʥʠʝ ARPUʦʧʝʨʘʪʦʨʦʚ ʐʇɼ, ʘ ʚ 

ʨʷʜʝ ʩʪʨʘʥ - ʩʥʠʞʝʥʠʝ ʪʝʤʧʦʚ ʧʨʠʨʦʩʪʘ 

ʘʙʦʥʝʥʪʩʢʦʡ ʙʘʟʳ. 

- ɿʘʤʝʜʣʝʥʠʝ ʪʝʤʧʦʚ ʤʠʛʨʘʮʠʠ ʩ dial-up 

ʥʘ ʐʇɼ (ʘʙʦʥʝʥʪʦʚ dial-up, ʙʳʚʰʠʭ ʦʜʥʠʤ ʠʟ 

ʦʩʥʦʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʨʠʨʦʩʪʘ ʨʳʥʢʘ 

ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʜʦʩʪʫʧʘ, ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ 

ʤʝʥʴʰʝ). 

- ʋʚʝʣʠʯʝʥʠʝ ʢʦʥʢʫʨʝʥʮʠʠ ʤʝʞʜʫ 

ʦʧʝʨʘʪʦʨʘʤʠ. 

- ʇʦʠʩʢ ʨʝʰʝʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʫʜʝʨʞʘʪʴ ʠ ʫʚʝʣʠʯʠʪʴ ʘʙʦʥʝʥʪʩʢʫʶ ʙʘʟʫ 

(IPTV, ʤʦʜʝʨʥʠʟʘʮʠʷ ʩʝʪʝʡ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʝʝ ʫʩʧʝʰʥʳʝ 

ʧʨʦʚʘʡʜʝʨʳ ʦʙʝʩʧʝʯʘʪ ʘʙʦʥʝʥʪʘ ʜʦʩʪʫʧʦʤ ʢ 

ʫʩʣʫʛʘʤ ʠ ʢʦʥʪʝʥʪʫ ʛʜʝ ʙʳ ʦʥ ʥʠ ʥʘʭʦʜʠʣʩʷ:  

- ʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪʘʭ (ʩʦʪʦʚʳʝ 

ʦʧʝʨʘʪʦʨʳ, ʦʧʝʨʘʪʦʨʳ ʤʦʙʠʣʴʥʳʭ ʩʝʪʝʡ, 

ʬʠʢʩʠʨʦʚʘʥʥʳʡ ʐʇɼ); 



ʀɿɺɽʉʊʀʗ ʅɸʋʏʅʆ-ʊɽʍʅʀʏɽʉʂʆɻʆ ʆɹʑɽʉʊɺɸ çʂɸʍɸʂè, 2012, ʉʧʝʮʠʘʣʴʥʳʡ ʚʳʧʫʩʢ, (39). 
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- ʥʘ ʨʘʙʦʪʝ (ʬʠʢʩʠʨʦʚʘʥʥʳʡ ʐʇɼ, IP-

ʪʝʣʝʬʦʥʠʷ, ʩʦʪʦʚʳʝ ʦʧʝʨʘʪʦʨʳ, ʦʧʝʨʘʪʦʨʳ 

ʤʦʙʠʣʴʥʳʭ ʩʝʪʝʡ, ʪʨʘʜʠʮʠʦʥʥʘʷ ʪʝʣʝʬʦʥʠʷ); 

- ʜʦʤʘ (ʬʠʢʩʠʨʦʚʘʥʥʳʡ ʐʇɼ, 

ʦʧʝʨʘʪʦʨʳ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʣʝʬʦʥʠʠ, IP-

ʪʝʣʝʬʦʥʠʠ, ʩʦʪʦʚʳʝ ʦʧʝʨʘʪʦʨʳ ʠ ʜʨ.); 

- ʚ ʜʦʨʦʛʝ (ʩʦʪʦʚʳʝ ʦʧʝʨʘʪʦʨʳ, 

ʦʧʝʨʘʪʦʨʳ ʤʦʙʠʣʴʥʳʭ ʩʝʪʝʡ). 

 
 

 

ʃʠʪʝʨʘʪʫʨʘ: 

1. ɽ. ɸ. ɻʦʣʫʙʠʮʢʘʷ. ʕʢʦʥʦʤʠʢʘ ʩʚʷʟʠ. ï ʄ.: 

ʀʈʀɸʉ, 2006 ʛ. - 488 ʩ. 

2. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʅʘʮʠʦʥʘʣʴʥʦʛʦ 

ʘʛʝʥʪʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʧʦ ʩʪʘʪʠʩʪʠʢʝ. 

2011. 

3. ʀʥʚʝʩʪʠʮʠʦʥʥʳʡ ʬʦʢʫʩ ʥʘ 

ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʤ ʨʳʥʢʝ ʂʘʟʘʭʩʪʘʥʘ. ï 

ɸʣʤʘʪʳ: ITCMarketing, 2008. 

ʉʦʩʪʦʷʥʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʐʇɼ ʚ 

ʈʦʩʩʠʠ ʠ ʤʠʨʝ. ï ʄ.: iKS-Consulting, 2010

. 

 

ʇʦʩʪʫʧʠʣʘ 23 ʠʶʣʷ 2012 ʛ. 

 

 

http://www.ozon.ru/context/detail/id/1601660/#persons
http://www.ozon.ru/context/detail/id/2397425/
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ɺʃʀʗʅʀɽ ʄɸʉʉʆɺʆʁ ʃʀʊɽʈɸʊʋʈʓ ʅɸ ʕɺʆʃʖʎʀʖ ʄɸʂʈʆʕʂʆʅʆʄʀʏɽʉʂʀʍ 

ʉʀʉʊɽʄ 

 

ʉʫʣʝʡʤʝʥʦʚʘ ʂ.ʀ.
 

Dr. Sc. Eco, Université Nice Sophia Antipolis 

 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʤʘʩʩʦʚʘʷ ʣʠʪʝʨʘʪʫʨʘ ʦʢʘʟʳʚʘʝʪ ʟʘʤʝʪʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʚʦʣʶʮʠʶ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

ʟʘ ʩʯʝʪ ʚʥʝʜʨʝʥʠʷ ʚ ʥʝʛʦ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʘʪʪʝʨʥʦʚ ʧʦʚʝʜʝʥʠʷ, ʩʪʝʨʝʦʪʠʧʦʚ ʧʦʚʝʜʝʥʠʷ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʪ.ʜ. 

ʉʫʱʝʩʪʚʝʥʥʳʤ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʢʦʩʚʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʤʘʩʩʦʚʦʡ ʣʠʪʝʨʘʪʫʨʳ ʥʘ ʧʦʚʝʜʝʥʠʝ ʵʣʠʪ ʠ ʢʦʥʪʨʵʣʠʪ. 

 

 

ɺʦʧʨʦʩ ʦ ʚʣʠʷʥʠʝ ʪʘʢʦʛʦ ʞʘʥʨʘ ʢʘʢ ʬʝʥʪʝʟʠ 

ʥʘ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʥʘ ʧʝʨʚʳʡ 

ʚʟʛʣʷʜ, ʤʦʞʝʪ ʧʦʢʘʟʘʪʴʩʷ ʥʘʜʫʤʘʥʥʳʤ ʠ ʥʝ 

ʩʣʠʰʢʦʤ ʩʝʨʴʝʟʥʳʤ, ʭʦʪʷ ʦʥ ʫʞʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʬʠʣʦʩʦʬʩʢʦʡ ʠ 

ʧʫʙʣʠʮʠʩʪʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ 

[1]. ʂʨʦʤʝ ʪʦʛʦ, ʩʘʤ ʞʘʥʨ çʬʘʥʪʘʩʪʠʢʠè (ʘ 

ʪʘʢʞʝ çʬʝʥʪʘʟʠè) ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʧʝʮʠʘʣʠʩʪʘʤʠ 

ʚ ʦʙʣʘʩʪʠ ʩʦʮʠʘʣʴʥʳʭ ʥʘʫʢ ʢʘʢ ʩʚʦʝʛʦ ʨʦʜʘ 

ʣʘʙʦʨʘʪʦʨʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ, ʥʘʫʯʥʦ-

ʬʘʥʪʘʩʪʠʯʝʩʢʠʡ ʤʠʨ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʤʘʢʝʪ ʩ 

ʟʘʜʘʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʢʥʠʛʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʚʦʝʛʦ ʨʦʜʘ ʪʝʩʪ ʥʘ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ (ʯʘʩʪʦ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʤʠʨʘ) ʜʣʷ ʯʠʪʘʪʝʣʷ [2]. 

ʉʫʱʝʩʪʚʫʝʪ ʜʘʞʝ ʩʧʝʮʠʘʣʥɹʳʡ ʪʝʨʤʠʥ 

çʩʦʮʠʘʣʴʥʘʷ ʥʘʫʯʥʘʷ ʬʘʥʪʘʩʪʠʢʘè [3]. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʦʥ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʟʘʩʣʫʞʠʚʘʝʪ ʩʘʤʦʛʦ ʩʝʨʴʝʟʥʦʛʦ 

ʘʥʘʣʠʟʘ, ʧʨʠʯʝʤ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚʦʟʜʝʡʩʪʚʠʷ 

çʥʝʩʝʨʴʝʟʥʦʡè ʣʠʪʝʨʘʪʫʨʳ ʥʘ ʧʨʦʮʝʩʩʳ, 

ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʩʦʮʠʫʤʘʭ, ʪʦʣʴʢʦ ʚʦʟʨʘʩʪʘʝʪ ʚ 

ʩʠʣʫ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʥɹʦʛʦ 

ʦʙʱʝʩʪʚʘ. ʆʙʩʫʞʜʘʶʪʩʷ ʪʘʢʞʝ ʚʦʧʨʦʩʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʬʘʢʪʦʨʘ ʚ ʧʨʠʢʣʘʜʥʳʭ 

ʮʝʣʷʭ. 

ʆʪʧʨʘʚʥʦʡ ʪʦʯʢʦʡ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʷʚʣʷʝʪʩʷ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ ʩʢʣʘʜʳʚʘʶʱʝʤʩʷ 

ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʴʥʦʤ ʦʙʱʝʩʪʚʝ. ʀʜʝʦʣʦʛʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʧʝʨʚʦʥʘʯʘʣʴʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʝʛʦ ʩ ʥʝʩʢʦʣʴʢʦ 

ʠʜʝʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʦʟʠʮʠʡ, ʧʦʣʘʛʘʷ, ʯʪʦ ʧʦ 

ʤʝʨʝ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʦʙʱʝʩʪʚʘ ʨʦʣʴ ʠ 

ʮʝʥʥʦʩʪʴ çʟʥʘʥʠʝʚʳʭè ʨʝʩʫʨʩʦʚ ʙʫʜʫʪ 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦ ʚʦʟʨʘʩʪʘʪʴ, ʚʳʟʚʘʚ ʚ 

ʦʙʦʟʨʠʤʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʧʝʨʝʭʦʜ ʠʟ ʢʦʣʠʯʝʩʪʚʘ ʚ ʢʘʯʝʩʪʚʦ. 

ʅʘ ʧʨʘʢʪʠʢʝ, ʥʝʩʢʦʣʴʢʦ ʧʘʨʘʜʦʢʩʘʣʴʥʳʤ 

ʦʙʨʘʟʦʤ, ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʦʩʪ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ 

ʩʚʷʟʥʦʩʪʠ ʦʙʱʝʩʪʚʘ (ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʢ ʥʠʤ, 

ʨʘʟʫʤʝʝʪʩʷ, ʦʪʥʦʩʠʪʩʷ ʀʥʪʝʨʥʝʪ), ʧʨʠʚʝʣʠ ʢ 

ʨʝʟʢʦʤʫ ʚʦʟʨʘʩʪʘʥʠʶ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʢ ʧʦʷʚʣʝʥʠʶ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʛʦʣʦʜʘ.  

ɺʧʨʦʯʝʤ, ʫʢʘʟʘʥʥʳʡ ʧʘʨʘʜʦʢʩ ʚ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʢʘʞʫʱʠʤʩʷ. 

ʈʘʟʚʠʪʠʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

(ʘ ʨʘʚʥʦ ʢʘʢ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ, 

ʦʧʨʝʜʝʣʷʶʱʠʝ ʩʧʝʮʠʬʠʢʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʦʙʱʝʩʪʚʘ) ʧʨʠʚʝʣʦ ʥʝ ʪʦʣʴʢʦ ʢ 

ʦʙʱʝʜʦʩʪʫʧʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, 

ʥʦ ʠ ʢ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤʫ ʨʦʩʪʫ çʫʟʣʦʚ 

ʛʝʥʝʨʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠè. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʵʪʦ 

ʧʨʠʚʝʣʦ ʥʝ ʪʦʣʴʢʦ ʢ ʧʝʨʝʛʨʫʟʢʝ ʢʘʥʘʣʦʚ 

ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, ʥʦ ʠ ʢ ʦʪʩʫʪʩʪʚʠʶ 

ʨʝʘʣʴʥʦʡ ʚʦʟʤʦʞʥʦʩʪʠ (ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ 

ʧʦʣɹʟʦʚʘʪʝʣʷ) ʚʝʨʠʬʠʮʠʨʦʚʘʪʴ ʧʦʩʪʫʧʘʶʱʠʝ 

ʩʚʝʜʝʥʠʷ.  

ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ 

ʧʝʨʝʛʨʫʟʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʢʘʥʘʣʦʚ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʩʪʦʣʴʢʦ ʪʝʭʥʠʯʝʩʢʠʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ (ʚ ʯʘʩʪʥʦʩʪʠ, ʠʭ ʧʨʦʧʫʩʢʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ), ʩʢʦʣʴʢʦ ʦʛʨʘʥʠʯʝʥʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʨʝʮʠʧʠʝʥʪʘ ʘʩʩʠʤʠʣʠʨʦʚʘʪʴ 

ʧʦʩʪʫʧʘʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ. ɽʩʣʠ ʝʱʝ ʚ 

ʫʩʣʦʚʠʷʭ 19-ʛʦ ʚʝʢʘ ʧʣʦʪʥʦʩʪʴ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʪʦʢʘ ʙʳʣʘ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʥʠʟʢʘ ʠ çʧʦʪʨʝʙʠʪʝʣʴ ʠʩʢʘʣ ʠʩʪʦʯʥʠʢ 

ʠʥʬʦʨʤʘʮʠʠè, ʪʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, 

ʠʤʝʝʪ ʤʝʩʪʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʘʷ ʩʠʪʫʘʮʠʷ ï 

ʠʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ ʦʞʝʩʪʦʯʝʥʥʦ 

ʢʦʥʢʫʨʠʨʫʶʪ ʟʘ ʚʥʠʤʘʥʠʝ ʧʦʪʨʝʙʠʪʝʣʷ.  

ʉʨʝʜʩʪʚʘʤʠ ʪʝʦʨʠʠ ʠʥʬʦʨʤʘʮʠʠ ʣʝʛʢʦ 

ʧʦʢʘʟʘʪʴ, ʯʪʦ ʧʝʨʝʛʨʫʟʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʢʘʥʘʣʦʚ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ 

ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʬʠʣʴʪʨʘ, ʢʦʪʦʨʳʡ ʦʪʩʝʠʚʘʝʪ 

ʯʘʩʪʴ ʠʥʬʦʨʤʘʮʠʠ. ʀʜʝʘʣʠʟʠʨʦʚʘʥʥʦʝ 

ʨʘʩʩʤʦʪʨʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʛʝʥʪʘ 

ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʨʝʮʠʧʠʝʥʪ ʙʫʜʝʪ ʚʳʜʝʣʷʪʴ 

çʮʝʥʥʫʶè (çʧʦʣʝʟʥʫʶè) ʠʥʬʦʨʤʘʮʠʶ. ɺ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʵʪʦʛʦ ʥʝ ʧʨʦʠʩʭʦʜʠʪ, ʪʘʢ ʢʘʢ 

ʧʦʚʳʰʝʥʥʘʷ ʧʣʦʪʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʧʦʪʦʢʦʚ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʨʝʮʠʧʠʝʥʪ 

ʪʝʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʨʘʙʦʪʘʪʴ ʘʜʝʢʚʘʪʥʳʡ 

ʢʨʠʪʝʨʠʡ ʮʝʥʥʦʩʪʠ ʠʣʠ ʧʦʣʝʟʥʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʠ.  



ʀɿɺɽʉʊʀʗ ʅɸʋʏʅʆ-ʊɽʍʅʀʏɽʉʂʆɻʆ ʆɹʑɽʉʊɺɸ çʂɸʍɸʂè, 2012, ʉʧʝʮʠʘʣʴʥʳʡ ʚʳʧʫʩʢ, (39). 
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ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ï ʢʘʢʘʷ 

ʠʤʝʥʥʦ ʵʢʦʥʦʤʠʯʝʩʢʠ ʟʥʘʯʠʤʘʷ ʠʥʬʦʨʤʘʮʠʷ, 

ʪ.ʝ. ʠʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʘʷ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, 

ʬʦʨʤʠʨʫʝʪ ʩʦʮʠʘʣʴʥʳʡ ʟʘʢʘʟ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʘʩʩʠʤʠʣʠʨʫʝʪʩʷ ʦʙʱʝʩʪʚʦʤ? ɺʘʞʥʦʩʪʴ ʵʪʦʛʦ 

ʚʦʧʨʦʩʘ ʤʦʞʥʦ ʧʦʷʩʥʠʪʴ ʩʣʝʜʫʶʱʠʤ 

ʨʘʩʩʫʞʜʝʥʠʝʤ, ʦʪʥʦʩʷʱʠʤʩʷ ʢ ʧʨʠʤʝʨʫ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ. ʉʧʝʢʪʨ 

ʤʥʝʥʠʡ ʧʦ ʣʶʙʳʤ ʚʦʧʨʦʩʘʤ ʠʟ ʵʪʦʡ ʦʙʣʘʩʪʠ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʛʦʚʦʨʷ ʷʟʳʢʦʤ ʤʘʪʝʤʘʪʠʢʠ, 

ʷʚʣʷʝʪʩʷ ʚʩʶʜʫ ʧʣʦʪʥʳʤ. ʋʧʨʦʱʝʥʥʦ ʛʦʚʦʨʷ, 

ʜʣʷ ʣʶʙʦʡ ʥʘʧʝʨʝʜ ʟʘʜʘʥʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ 

(ʧʦʣʫʯʝʥʥʦʡ ʜʘʞʝ ʢʦʤʙʠʥʘʪʦʨʥʳʤʠ ʤʝʪʦʜʘʤʠ) 

ʤʦʞʥʦ ʦʪʳʩʢʘʪʴ ʵʢʩʧʝʨʪʘ, ʢʦʪʦʨʳʡ ʝʝ 

ʨʘʟʜʝʣʷʝʪ. ɺ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʠʤʝʥʥʦ ʵʪʘ 

ʧʨʠʯʠʥʘ ʦʧʨʝʜʝʣʷʝʪ ʢʨʠʟʠʩ ʤʘʢʨʦʵʢʦʥʦʤʠʢʠ 

ʢʘʢ çʩʦʚʝʪʥʠʮʳ ʂʥʷʟʷè [4]. 

çʂʥʷʟʴè ʪʝʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʳʩʢʘʪʴ 

ʘʜʝʢʚʘʪʥʳʡ ʦʪʚʝʪ ʥʘ ʣʶʙʦʡ ʠʟ ʠʥʪʝʨʝʩʫʶʱʠʭ 

ʝʛʦ ʚʦʧʨʦʩʦʚ, ʪʘʢ ʢʘʢ ʧʦʠʩʢ ʥʫʞʥʦʛʦ ʵʢʩʧʝʨʪʘ 

ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʚʣʝʯʝʥʠʷ ʥʦʚʳʭ 

ʵʢʩʧʝʨʪʦʚ, ʯʪʦ ʠ ʟʘʤʳʢʘʝʪ ʧʦʨʦʯʥʳʡ ʢʨʫʛ. 

ʕʬʬʝʢʪ ʤʥʦʛʦʢʨʘʪʥʦ ʫʩʠʣʠʚʘʝʪʩʷ ʧʦʚʳʰʝʥʥʦʡ 

ʧʣʦʪʥʦʩʪʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ, ʣʠʮʘ, ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʘʣʴʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ, ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʦʨʠʝʥʪʠʨʫʶʪʩʷ 

ʥʝ ʥʘ ʧʝʨʝʜʦʚʳʝ ʜʦʩʪʠʞʝʥʠʷ ʤʠʨʦʚʦʡ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʤʳʩʣʠ, ʘ, ʚ ʣʫʯʰʝʤ ʩʣʫʯʘʝ, ʥʘ 

ʠʭ ʫʧʨʦʱʝʥʥʦʝ ʧʝʨʝʣʦʞʝʥʠʝ. ɽʱʝ ʙʦʣʝʝ ʯʘʩʪʦ 

ʦʥʠ ʦʨʠʝʥʪʠʨʫʶʪʩʷ ʥʘ ʠʥʪʫʠʪʠʚʥʳʝ 

ʩʦʦʙʨʘʞʝʥʠʷ, ʜʠʢʪʫʝʤʳʝ çʞʠʟʥʝʥʥʳʤ 

ʦʧʳʪʦʤè.  

ʆʜʥʘʢʦ, ʚ ʜʘʞʝ ʪʝʭ ʩʠʪʫʘʮʠʷʭ, ʢʦʛʜʘ 

çʞʠʟʥʝʥʥʳʡ ʦʧʳʪè ʢʘʢ ʪʘʢʦʚʦʡ ʥʝ ʤʦʞʝʪ 

ʧʦʜʩʢʘʟʘʪʴ ʘʜʝʢʚʘʪʥʦʛʦ ʨʝʰʝʥʠʷ, ʧʨʠ ʝʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʨʘʙʘʪʳʚʘʶʪ ʪʝ ʞʝ ʩʘʤʳʝ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ. ʏʝʣʦʚʝʢ 

ʠʥʪʫʠʪʠʚʥʦ ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʥʘ ʢʘʨʪʠʥʫ, 

ʩʪʘʚh ʫʶ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʧʨʠʚʳʯʥʦʡ, 

ʜʘʞʝ ʝʩʣʠ ʦʥʘ ʦʪʥʦʩʠʪʩʷ ʢ ʠʣʣʶʟʦʨʥʦʡ 

ʨʝʘʣʴʥʦʩʪʠ. ɻʦʚʦʨʷ ʙʦʣʝʝ ʢʦʨʨʝʢʪʥʦ, ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʠʨʘʪʴʩʷ ʥʘ ʜʘʥʥʳʝ 

ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʣʶʙʦʡ ʯʝʣʦʚʝʢ, ʙʫʜʝʪ 

ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʧʘʪʪʝʨʥʳ, ʫʩʚʦʝʥʥʳʝ ʠ 

ʦʪʨʝʬʣʝʢʩʠʨʦʚʘʥʥʳʝ ʠʣʠ ʤʘʩʩʦʚʳʤ 

ʩʦʟʥʘʥʠʝʤ, ʠʣʠ ʢʦʣʣʝʢʪʠʚʥʳʤ ʩʦʟʥʘʥʠʝʤ ʝʛʦ 

ʩʦʮʠʘʣʴʥʦʡ ʛʨʫʧʧʳ. 

ʇʨʠ ʦʧʝʨʠʨʦʚʘʥʠʠ ʧʦʥʷʪʠʷʤʠ, ʢʦʪʦʨʳʝ 

ʦʪʨʘʞʘʶʪ ʪʝʢʫʱʫʶ ʩʠʪʫʘʮʠʶ, ʦʩʪʘʶɦ ʫʶʩʷ 

ʩʪʘʙʠʣʴʥʦʡ, ʧʘʪʪʝʨʥʳ, ʦʪʨʝʬʣʝʢʩʠʨʦʚʘʥʥʳʝ ʠ 

ʫʩʚʦʝʥʥʳʤʠ ʦʙʱʝʩʪʚʝʥʥʳʤ ʩʦʟʥʘʥʠʝʤ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʧʨʠʚʦʜʷʪ ʢ ʘʜʝʢʚʘʪʥʳʤ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʤ ʨʝʰʝʥʠʷʤ. ʆʜʥʘʢʦ, ʧʨʠ 

ʩʪʦʣʢʥʦʚʝʥʠʠ ʩ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʤʠ 

ʷʚʣʝʥʠʷʤʠ ʦʙʳʜʝʥʥʦʝ ʩʦʟʥʘʥʠʝ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʨʘʚʠʣʴʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ 

ʠʟʤʝʥʝʥʠʝ ʦʙʩʪʘʥʦʚʢʠ. ʅʝ ʠʤʝʷ ʨʝʘʣʥɹʦʡ 

ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʥʘʫʯʥʳʝ 

ʥʘʨʘʙʦʪʢʠ (ʚ ʩʠʣʫ ʫʧʦʤʷʥʫʪʦʡ ʚʳʰʝ 

ʧʝʨʝʛʨʫʞʝʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʢʘʥʘʣʦʚ), 

ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʙʝʛʘʪʴ ʢ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ, 

ʟʘʠʤʩʪʚʦʚʘʥʥʳʤ ʠʟ ʠʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. 

ʋʧʨʦʱʝʥʥʦ ʛʦʚʦʨʷ, ʦʙʨʘʟʫʶʱʠʡʩʷ ʚʘʢʫʫʤ 

ʟʘʧʦʣʥʷʶʪ ʧʘʪʪʝʨʥʳ, ʛʝʥʝʨʠʨʫʝʤʳʝ ʤʘʩʩʦʚʦʡ 

ʣʠʪʝʨʘʪʫʨʦʡ, ʚʢʣʶʯʘʷ ʧʫʙʣʠʮʠʩʪʠʯʝʩʢʫʶ. 

ʇʦʜʯʝʨʢʥʝʤ, ʯʪʦ ʨʝʯʴ ʥʝ ʠʜʝʪ ʦ ʧʨʷʤʳʭ 

ʟʘʠʤʩʪʚʦʚʘʥʠʷʭ, ʩʢʘʞʝʤ, ʛʠʧʦʪʝʪʠʯʝʩʢʠʭ 

ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʭʝʤ, ʦʧʠʩʘʥʥʳʭ ʚ 

ʣʠʪʝʨʘʪʫʨʝ ʭʫʜʦʞʝʩʪʚʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ.  

ɺʥʝʜʨʝʥʠʝ ʦʙʨʘʟʦʚ, ʛʝʥʝʨʠʨʫʝʤʳʭ 

ʤʘʩʩʦʚʦʡ ʣʠʪʝʨʘʪʫʨʦʡ ʚ ʩʦʟʥʘʥʠʝ ʵʰʝʣʦʥʦʚ, 

ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʧʦʣʠʪʠʢʠ, ʠʜʝʪ ʧʦ ʥʝʩʢʦʣʴʢʦ ʙʦʣʝʝ ʩʣʦʞʥʳʤ 

ʩʭʝʤʘʤ. ʂʦʥʢʨʝʪʥʳʡ ʧʘʪʪʝʨʥ ʚʥʘʯʘʣʝ 

ʧʨʠʦʙʨʝʪʘʝʪ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʘ 

ʟʘʪʝʤ ʥʘʯʠʥʘʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʵʰʝʣʦʥʘʤʠ, ʦʪʚʝʯʘʶʱʠʤʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ. 

ʇʨʠʤʝʨʦʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʘʢʦʡ ʩʭʝʤʳ 

ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ çʊʚʠʪʪʝʨʘè, ʫʞʝ 

ʟʘʚʦʝʚʘʚʰʝʛʦ ʧʦʧʫʣʷʨʥʦʩʪʴ ʥʘ ʩʘʤʳʭ 

ʨʘʟʣʠʯʥʳʭ ʩʪʫʧʝʥʷʭ ʦʙʱʝʩʪʚʘ.  

ʇʨʦʬ. Paul Krugman ʚ ʠʥʪʝʨʚʴʶ ʞʫʨʥʘʣʫ 

Wired [5] ʪʘʢʞʝ ʦʪʤʝʪʠʣ ʚʦʟʤʦʞʥʦʩʪʠ 

ʣʠʪʝʨʘʪʫʨʳ, ʢʦʥʢʨʝʪʥʦ ʥʘʫʯʥʦʡ ʬʘʥʪʘʩʪʠʢʠ, 

ʩʦʟʜʘʶʱʝʡ çʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʤʠʨʳè, ʜʣʷ 

ʘʥʘʣʠʟʘ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʩʪʠ.  

ʇʨʦʮʝʩʩʳ ʪʘʢʦʛʦ ʨʦʜʘ, ʧʨʦʪʝʢʘʶʱʠʝ ʚ 

ʩʦʚʨʝʤʝʥʥʦʤ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʷʚʣʷʶʪʩʷ 

ʚʟʘʠʤʦʦʙʫʩʣʦʚʣʝʥʥʳʤʠ [6]. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, 

ʤʘʩʩʦʚʘʷ ʣʠʪʝʨʘʪʫʨʘ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ 

ʬʘʥʪʘʟʠʡʥʘʷ, ʟʘʚʝʜʦʤʦ ʦʪʨʘʞʘʝʪ ʚʧʦʣʥʝ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʩʦʮʠʘʣʴʥʳʡ ʟʘʢʘʟ. ʂʦʤʤʝʨʯʝʩʢʠ 

ʫʩʧʝʰʥʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ, ʪʘʢ ʠʣʠ ʠʥʘʯʝ, 

ʦʪʨʘʞʘʶʪ ʦʞʠʜʘʥʠʷ ʥʝ ʪʦʣʴʢʦ ʢʦʥʢʨʝʪʥʳʭ 

ʯʠʪʘʪʝʣʝʡ, ʥʦ ʠ ʤʘʩʩʦʚʦʛʦ ʩʦʟʥʘʥʠʷ. 

ʅʝʩʢʦʣʴʢʦ ʫʪʨʠʨʫʷ, ʬʘʥʪʘʟʠʡʥʳʝ ʤʠʨʳ, 

ʩʦʟʜʘʚʘʝʤʳʝ ʚ ʪʘʢʠʭ ʧʨʦʠʟʚʝʜʝʥʠʷʭ, ʧʫʩʪʴ ʠ ʚ 

ʠʣʣʶʟʦʨʥʦʡ ʬʦʨʤʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ 

ʥʝʨʝʘʣʠʟʦʚʘʥʥʳʝ ʟʘʧʨʦʩʳ ʠ ʧʦʪʨʝʙʥʦʩʪʠ ï 

ʯʠʪʘʪʝʣʴ ʩʦʟʥʘʪʝʣʴʥʦ ʠ ʥʝʦʩʦʟʥʘʥʥʦ ʚʳʙʠʨʘʝʪ 

ʤʠʨ, ʚ ʢʦʪʦʨʦʤ ʝʤʫ ʭʦʪʝʣʦʩʴ ʙʳ ʞʠʪʴ. ɻʦʚʦʨʷ 

ʦʙ çʵʬʬʝʢʪʝ ɾʶʣʴ ɺʝʨʥʘè, ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʩʦʮʠʘʣʴʥʳʡ ʟʘʢʘʟ ʩʣʝʜʫʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʙʦʣʝʝ ʰʠʨʦʢʦ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʥʝ 

ʪʦʣʴʢʦ ʦʙʱʝʩʪʚʝʥʥʳʝ, ʥʦ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʠ 

ʜʘʞʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʪʨʝʙʥʦʩʪʠ [7].  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʥʠʢʘʝʪ ʦʧʨʝʜʝʣʝʥʥʘʷ ʧʝʪʣʷ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ʇʘʪʪʝʨʥʳ, ʛʝʥʝʨʠʨʫʝʤʳʝ 

ʤʘʩʩʦʚʦʡ ʣʠʪʝʨʘʪʫʨʦʡ, ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ 

ʤʝʭʘʥʠʟʤʳ ʚʳʨʘʙʦʪʢʠ ʨʝʰʝʥʠʡ, ʥʦ ʩʘʤʠ ʦʥʠ 

ʷʚʣʷʶʪʩʷ ʦʪʢʣʠʢʦʤ ʥʘ ʩʦʮʠʘʣʴʥʳʡ ʟʘʢʘʟ. 

ʈʘʟʫʤʝʝʪʩʷ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʪʘʢʦʡ ʧʝʪʣʠ 
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ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʥʝ ʷʚʣʷʝʪʩʷ ʠʜʝʘʣʴʥʳʤ. ʇʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʪʢʣʠʢʘ ʥʘ ʩʦʮʠʘʣʴʥʳʡ ʟʘʢʘʟ 

ʥʝʠʟʙʝʞʥʳ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʠʩʢʘʞʝʥʠʷ.  

ʕʪʦ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʝʣʘʝʪ ʘʢʪʫʘʣʴʥʦʡ 

ʧʦʩʪʘʥʦʚʢʫ ʚʦʧʨʦʩʘ ʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʥʘʫʢʠ ʠ 

ʣʠʪʝʨʘʪʫʨʳ. ʆʥʦ ʤʦʞʝʪ ʧʨʦʪʝʢʘʪʴ ʚ ʩʘʤʳʭ 

ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ, ʪʘʢʠʭ ʢʘʢ ʩʦʚʤʝʩʪʥʳʝ 

ʥʘʫʯʥʦ-ʣʠʪʝʨʘʪʫʨʥʳʝ ʢʦʥʬʝʨʝʥʮʠʠ (ʧʦʜʦʙʥʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ ʫʞʝ ʜʦʩʪʘʪʦʯʥʦ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʧʨʦʚʦʜʷʪʩʷ ʚ ɸʈ 

ʂʨʳʤ), ʠʟʜʘʥʠʝ ʥʘʫʯʥʦ-ʣʠʪʝʨʘʪʫʨʥʳʭ 

ʘʣʴʤʘʥʘʭʦʚ ʠ ʪ.ʜ. 

ɺ ʮʝʣʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ 

ʧʦʟʚʦʣʷʶʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʧʦʧʫʣʷʨʠʟʘʮʠʷ 

ʜʦʩʪʠʞʝʥʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ ʷʚʣʷʝʪʩʷ 

ʥʘʤʥʦʛʦ ʙʦʣʝʝ ʚʘʞʥʳʤ ʜʝʣʦʤ, ʥʝʞʝʣʠ ʧʨʦʩʪʦ 

ʧʦʜʜʝʨʞʢʘ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʧʨʠʚʣʝʯʝʥʠʝ 

ʤʦʣʦʜʳʭ ʢʘʜʨʦʚ ʢ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʥɹʦʩʪʠ. 
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ʉʫʣʝʡʤʝʥʦʚ
1
 ʀ.ʕ., ɾʫʥʫʩʦʚ

1
 ɸ.ʈ, ʆʙʫʭʦʚʘ

1,2
 ʇ. 

 
1
ɸʣʤʘʪʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʵʥʝʨʛʝʪʠʢʠ ʠ ʩʚʷʟʠ, ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ, 

3
ʂʘʟʅʊʋ ʠʤ. ʉʘʪʧʘʝʚʘ, ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 

 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʣʦʞʝʥ ʥʦʚʳʡ ʪʠʧ çʦʧʪʠʯʝʩʢʦʡè ʢʣʘʚʠʘʪʫʨʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʢʦʤʧʣʝʢʪʘʮʠʠ ʤʦʙʠʣʴʥʳʭ 

ʪʝʣʝʬʦʥʦʚ ʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ. ɽʝ ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʦʧʪʠʯʝʩʢʦʡ ʢʦʜʠʨʦʚʢʝ ʢʣʘʚʠʰ 

ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ʚʦʣʥʦʚʦʜʦʚ, ʧʨʠʭʦʜʷʱʠʭ ʚ ʦʧʪʠʯʝʩʢʠʡ ʢʦʥʪʘʢʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʧʨʠ ʟʘʞʘʪʦʡ ʢʣʘʚʠʰʝ. 

 

 

ʇʦʪʨʝʙʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʳʥʢʘ ʚ 

ʢʦʤʧʘʢʪʥʳʭ ʢʣʘʚʠʘʪʫʨʘʭ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ 

ʢʦʤʧʣʝʢʪʦʚʘʪʴ ʩʦʪʦʚʳʝ ʪʝʣʝʬʦʥʳ, ʜʦʩʪʘʪʦʯʥʦ 

ʚʝʣʠʢʘ. ʕʪʦ ʩʚʷʟʘʥʦ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩ ʪʝʤ, ʯʪʦ ʚʩʝ 

ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪ 

ʤʦʙʠʣʴʥʳʝ ʪʝʣʝʬʦʥʳ ʜʣʷ ʚʳʭʦʜʘ ʚ ʀʥʪʝʨʥʝʪ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ 

ʨʘʟʨʘʙʦʪʢʘ ʢʣʘʚʠʘʪʫʨ ʥʦʚʦʛʦ ʪʠʧʘ, ʢʦʪʦʨʳʝ ʙʳ 

ʧʦʟʚʦʣʷʣʠ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦ 

ʢʦʤʧʘʢʪʥʳʝ ʢʣʘʚʠʘʪʫʨʳ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠʥʮʠʧ 

ʜʝʡʩʪʚʠʷ ʢʣʘʚʠʘʪʫʨʳ ʥʦʚʦʛʦ ʪʠʧʘ, ʦʩʥʦʚʘʥʥʦʡ 

ʥʘ ʢʦʜʠʨʦʚʢʝ ʢʣʘʚʠʰ ʦʧʪʠʯʝʩʢʠʤʠ 

ʩʨʝʜʩʪʚʘʤʠ. 

ʇʨʠʥʮʠʧ ʦʩʥʦʚʘʥ ʥʘ ʵʬʬʝʢʪʝ, ʢʦʪʦʨʳʡ 

ʠʣʣʶʩʪʨʠʨʫʝʪ ʨʠʩ.1. 

ʅʘ ʜʘʥʥʦʤ ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʥʳ ʜʚʘ ʩʚʝʪʦʚʦʜʘ 

(1) ʠ (2), ʨʘʟʜʝʣʝʥʥʳʝ ʫʧʨʫʛʦʡ ʩʨʝʜʦʡ (3), 

ʦʙʣʘʜʘʶʱʝʡ ʧʦʢʘʟʘʪʝʣʝʤ ʧʨʝʣʦʤʣʝʥʠʷ, 

ʤʝʥʴʰʠʤ, ʯʝʤ ʤʘʪʝʨʠʘʣ, ʠʟ ʢʦʪʦʨʦʛʦ 

ʠʟʛʦʪʦʚʣʷʝʪʩʷ ʦʧʪʠʯʝʩʢʦʝ ʚʦʣʦʢʥʦ

. 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 1- ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ çʦʧʪʠʯʝʩʢʠʭ ʢʥʦʧʦʢè 

 

ɺ ʠʩʭʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ (ʨʠʩ.1ʘ) 

ʤʝʭʘʥʠʯʝʩʢʠʡ ʢʦʥʪʘʢʪ ʤʝʞʜʫ ʩʚʝʪʦʚʦʜʘʤʠ 

ʦʪʩʫʪʩʪʚʫʝʪ. ʊʘʢʦʡ ʢʦʥʪʘʢʪ ʚʦʟʥʠʢʘʝʪ ʧʨʠ 

ʥʘʞʘʪʠʠ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʯʘʩʪʦʢ (ʨʠʩ.1ʙ). ɺ 

ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʩʚʝʪ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʪʦʣʴʢʦ 

ʧʦ ʚʦʣʥʦʚʦʜʫ (3) ʠ ʥʝ ʧʝʨʝʭʦʜʠʪ ʚ ʚʦʣʦʢʥʦ (1). 

ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ, ʥʘʧʨʦʪʠʚ, ʯʘʩʪʴ ʠʟʣʫʯʝʥʠʷ 

ʧʝʨʝʭʦʜʠʪ ʚ ʩʚʝʪʦʚʦʜ (3), ʪʘʢ ʢʘʢ ʥʘʨʫʰʘʶʪʩʷ 

ʫʩʣʦʚʠʷ, ʦʪʚʝʯʘʶʱʠʝ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʵʬʬʝʢʪʘ 

ʧʦʣʥʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʦʪʨʘʞʝʥʠʷ. 

ɼʝʪʝʢʪʠʨʫʷ ʵʪʦ ʠʟʣʫʯʝʥʠʝ, ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʚ ʢʦʪʦʨʳʡ ʙʳʣʦ 

ʦʢʘʟʘʥʦ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʫʶ 

ʪʨʝʭʩʣʦʡʥʫʶ ʩʠʩʪʝʤʫ ʠ/ʠʣʠ ʩʘʤ ʬʘʢʪ ʥʘʞʘʪʠʷ 

ʢʣʘʚʠʰʠ, ʧʝʨʝʜʘʶʱʝʡ ʤʝʭʘʥʠʯʝʩʢʦʝ ʫʩʠʣʠʝ. 

ʇʦʜʯʝʨʢʥʝʤ, ʯʪʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʤʥʦʛʦʩʣʦʡʥʫʶ ʩʨʝʜʫ (3), ʩʝʨʜʮʝʚʠʥʘ ʢʦʪʦʨʦʡ 

ʷʚʣʷʝʪʩʷ ʥʝʧʨʦʟʨʘʯʥʦʡ ʜʣʷ ʙʦʣʝʝ ʥʘʜʝʞʥʦʡ 

ʙʣʦʢʠʨʦʚʢʠ ʦʧʪʠʯʝʩʢʦʛʦ ʢʦʥʪʘʢʪʘ ʧʨʠ ʥʝ 

ʥʘʞʘʪʦʡ ʢʣʘʚʠʰʝ.  

ɼʘʥʥʳʡ ʧʨʠʥʮʠʧ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʦʞʝʥ ʚ 

ʦʩʥʦʚʫ ʜʝʡʩʪʚʠʷ ʢʣʘʚʠʘʪʫʨʳ ʧʨʝʜʣʘʛʘʝʤʦʛʦ 

ʪʠʧʘ, ʥʘʧʨʠʤʝʨ, ʩ ʧʦʤʦʱʴʶ ʩʭʝʤʳ, ʧʦʢʘʟʘʥʥʦʡ 

ʥʘ ʨʠʩ.2.  

ɼʘʥʥʘʷ ʩʭʝʤʘ ʩʦʜʝʨʞʠʪ ʰʣʝʡʬ, 

ʩʦʩʪʘʚʣʝʥʥʳʡ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʩʚʝʪʦʚʦʜʦʚ (1), 

ʨʘʩʧʦʣʘʛʘʝʤʳʭ ʥʘ ʝʱʝ ʦʜʥʦʤ ʧʣʦʩʢʦʤ 

ʩʚʝʪʦʚʦʜʝ (2), ʠʛʨʘʶʱʝʤ ʨʦʣʴ ʢʦʣʣʝʢʪʦʨʘ 

ʠʟʣʫʯʝʥʠʷ. ʄʝʞʜʫ ʥʠʤʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʫʧʨʫʛʘʷ 

ʩʨʝʜʘ, ʥʝ ʧʦʢʘʟʘʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ. 

ʅʘ ʢʘʞʜʳʡ ʠʟ ʩʚʝʪʦʚʦʜʦʚ ʰʣʝʡʬʘ (1) 

ʧʦʜʘʝʪʩʷ ʠʟʣʫʯʝʥʠʝ ʦʪ ʦʪʜʝʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ 

ʩʚʝʪʘ (3). ʀʩʪʦʯʥʠʢʠ ʫʧʨʘʚʣʷʶʪʩʷ ʙʣʦʢʦʤ (4), 

ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʭ ʪʘʢʪʠʨʦʚʘʥʠʝ, ʪ.ʝ. 

ʠʩʪʦʯʥʠʢʠ ʚʢʣʶʯʘʶʪʩʷ ʧʦʦʯʝʨʝʜʥʦ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ 0tD . ʆʧʪʠʯʝʩʢʠʡ ʢʦʥʪʘʢʪ 

1 

2 

3 

ʘ) ʙ) 



ʀɿɺɽʉʊʀʗ ʅɸʋʏʅʆ-ʊɽʍʅʀʏɽʉʂʆɻʆ ʆɹʑɽʉʊɺɸ çʂɸʍɸʂè, 2012, ʉʧʝʮʠʘʣʴʥʳʡ ʚʳʧʫʩʢ, (39). 

 

38 

ʤʝʞʜʫ ʩʚʝʪʦʚʦʜʘʤʠ ʰʣʝʡʬʘ (1) ʠ ʩʚʝʪʦʚʦʜʦʤ 

(2), ʠʛʨʘʶʱʠʤ ʨʦʣʴ ʢʦʣʣʝʢʪʦʨʘ, ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʟʘ ʩʯʝʪ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʫʩʠʣʠʷ, ʧʝʨʝʜʘʚʘʝʤʦʛʦ 

ʦʪ ʢʥʦʧʦʢ (5). 

ɼʣʷ ʨʘʙʦʪʳ ʩʭʝʤʳ ʩʫʱʝʩʪʚʝʥʥʦ, ʯʪʦ 

ʥʘʞʘʪʠʝ ʢʘʞʜʦʡ ʠʟ ʢʥʦʧʦʢ ʧʝʨʝʚʦʜʠʪ 

ʩʚʝʪʦʚʦʜʳ ʚ ʧʦʣʦʞʝʥʠʝ, ʦʪʚʝʯʘʶʱʝʝ 

ʦʧʪʠʯʝʩʢʦʤʫ ʢʦʥʪʘʢʪʫ ʤʝʞʜʫ ʚʩʝʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ʰʣʝʡʬʘ (1) ʠ ʩʚʝʪʦʚʦʜʦʤ-

ʢʦʣʣʝʢʪʦʨʦʤ (2). 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 2 - ʉʭʝʤʘ ʦʧʪʠʯʝʩʢʦʡ ʢʦʜʠʨʦʚʢʠ ʢʣʘʚʠʰʠ (ʚʠʜ ʩʚʝʨʭʫ)

 

 

ʀʟʣʫʯʝʥʠʝ, ʧʝʨʝʜʘʚʘʝʤʦʝ ʚ ʩʚʝʪʦʚʦʜ (2) ʧʨʠ 

ʤʝʭʘʥʠʯʝʩʢʦʤ ʢʦʥʪʘʢʪʝ, ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ 

ʙʣʦʢʦʤ (6), ʧʨʝʜʩʪʘʚʣʷʶʱʠʤ ʩʦʙʦʡ 

ʢʦʤʙʠʥʘʮʠʶ ʬʦʪʦʧʨʠʝʤʥʠʢʘ ʩ ʩʦʛʣʘʩʫʶʱʠʤʠ 

ʚʳʭʦʜʥʳʤʠ ʢʘʩʢʘʜʘʤʠ. 

ʉʭʝʤʘ ʦʧʪʠʯʝʩʢʦʡ ʢʦʜʠʨʦʚʢʠ ʢʣʘʚʠʰ ʚ 

ʩʝʯʝʥʠʠ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ.3

. 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 3 - ʉʭʝʤʘ ʦʧʪʠʯʝʩʢʦʡ ʢʦʜʠʨʦʚʢʠ ʢʣʘʚʠʰʠ (ʚʠʜ ʚ ʩʝʯʝʥʠʠ)

 

 

ʇʦ ʵʪʦʡ ʩʭʝʤʝ ʵʣʝʤʝʥʪʳ (1) ʠ (2) 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʫʧʦʤʠʥʘʚʰʠʝʩʷ ʚʳʰʝ 

ʩʚʝʪʦʚʦʜʳ, (3) ï ʫʧʨʫʛʘʷ ʙʫʬʝʨʥʘʷ ʩʨʝʜʘ. 

ʉʫʱʝʩʪʚʝʥʥʳʤ ʵʣʝʤʝʥʪʦʤ ʩʭʝʤʳ ʷʚʣʷʶʪʩʷ 

ʥʝʧʨʦʟʨʘʯʥʳʝ ʚʢʣʘʜʢʠ (4), ʢʦʪʦʨʳʝ, 

ʩʦʙʩʪʚʝʥʥʦ ʠ ʦʩʫʱʝʩʪʚʣʷʶʪ ʢʦʜʠʨʦʚʢʫ. 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʠ 

ʦʙʝʩʧʝʯʝʥʠʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʢʦʥʪʘʢʪʘ ʟʘ ʩʯʝʪ 

ʥʘʞʘʪʠʷ ʥʘ ʢʥʦʧʢʫ ʚʠʜ ʩʠʛʥʘʣʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ 

ʚ ʩʚʝʪʦʚʦʜ (2), ʷʚʣʷʶʱʠʡʩʷ ʢʦʣʣʝʢʪʦʨʦʤ 

ʠʟʣʫʯʝʥʠʷ, ʙʫʜʝʪ ʧʦʚʪʦʨʷʪʴ ʚʠʜ ʩʠʛʥʘʣʘ, 

ʬʦʨʤʠʨʫʝʤʦʛʦ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʪʘʢʪʠʨʫʝʤʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ (3, ʨʠʩ.2). ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, 

ʯʪʦ ʚ ʢʦʣʣʝʢʪʦʨ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʙʫʜʝʪ 

ʧʦʩʪʫʧʘʪʴ ʩʚʝʪ ʦʪ ʚʩʝʭ ʪʘʢʪʠʨʫʝʤʳʭ 

ʠʩʪʦʯʥʠʢʦʚ (ʈʠʩ.4ʘ). 

ʅʘʧʨʦʪʠʚ, ʝʩʣʠ ʚ ʩʦʩʪʘʚ ʢʥʦʧʢʠ ʚʭʦʜʷʪ 

ʚʢʣʘʜʢʠ, ʢʦʪʦʨʳʝ ʙʣʦʢʠʨʫʶʪ ʧʨʦʥʠʢʥʦʚʝʥʠʝ 

ʩʚʝʪʘ ʠʟ ʦʜʥʦʛʦ ʩʚʝʪʦʚʦʜʘ ʚ ʜʨʫʛʦʡ, ʪʦ 

ʠʤʧʫʣʴʩʳ, ʧʦʩʪʫʧʘʶʱʠʝ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʩʚʝʪʦʚʦʜʳ, ʥʝ ʧʦʧʘʜʫʪ ʚ ʢʦʣʣʝʢʪʦʨ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ ʬʦʪʦʧʨʠʝʤʥʠʢ. ʅʘ ʨʠʩ.4ʙ 

ʧʦʢʘʟʘʥ ʚʠʜ ʩʠʛʥʘʣʘ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ 

ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʧʨʠ ʩʦʯʝʪʘʥʠʠ ʚʢʣʘʜʦʢ, 

ʦʪʚʝʯʘʶʱʝʡ ʩʭʝʤʝ ʨʠʩ.3. 

ɺʠʜʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʦʡ ʩʭʝʤʳ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʩʠʛʥʘʣ, ʧʨʦʬʠʣʴ ʢʦʪʦʨʦʛʦ 

ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦʝ 

ʩʦʧʨʷʞʝʥʠʝ ʩ USB-ʧʦʨʪʦʤ ʧʝʨʩʦʥʘʣʴʥʦʛʦ 

ʢʦʤʧʴʶʪʝʨʘ ʧʦʩʨʝʜʩʪʚʦʤ ʩʭʝʤ ʥʘ ʦʩʥʦʚʝ 

ʪʠʧʦʚʳʭ ʢʦʥʪʨʦʣʣʝʨʦʚ. 

ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʧʨʝʜʣʘʛʘʝʤʦʡ ʩʭʝʤʳ 

ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʦʪʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʨʝʘʣʠʟʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʦʧʳʪʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɸ ʠʤʝʥʥʦ, ʩʙʦʨʢʘ ʠ ʠʟʛʦʪʦʚʣʝʥʠʝ ʜʝʪʘʣʝʡ 

ʪʘʢʦʡ ʢʣʘʚʠʘʪʫʨʳ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʝ ʯʠʩʣʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ. ʕʪʦ ʠʣʣʶʩʪʨʠʨʫʝʪ 

ʨʠʩ.5, ʥʘ ʢʦʪʦʨʦʤ ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʰʣʝʡʬʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʈʠʩ.6, 

ʥʘ ʢʦʪʦʨʦʤ ʧʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʘʷ ʤʝʭʘʥʠʯʝʩʢʘʷ 

ʩʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʝʪʘʣʝʡ ʢʣʘʚʠʘʪʫʨʳ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ.
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ʀɿɺɽʉʊʀʗ ʅɸʋʏʅʆ-ʊɽʍʅʀʏɽʉʂʆɻʆ ʆɹʑɽʉʊɺɸ çʂɸʍɸʂè, 2012, ʉʧʝʮʠʘʣʴʥʳʡ ʚʳʧʫʩʢ, (39). 
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ʈʠʩʫʥʦʢ 4 - ʀʜʝʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʦʬʠʣʠ ʩʠʛʥʘʣʦʚ ʥʘ ʚʳʭʦʜʝ ʙʣʦʢʘ (6, ʨʠʩ.2); ʘ) ï ʢʥʦʧʢʘ ʥʝ ʠʤʝʝʪ 

ʢʦʜʠʨʫʶʱʠʭ ʙʣʦʢʠʨʦʚʦʢ ʦʧʪʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ, ʙ), ʢʦʜ ʙʣʦʢʠʨʦʚʦʢ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʠʩ.3 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 5- ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʥʦʧʦʢ ʢʣʘʚʠʘʪʫʨʳ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʪʠʧʘ ʥʘ ʩʚʝʪʦʚʦʜʥʦʤ ʰʣʝʡʬʝ 

(1); (2) ï ʙʣʦʢ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʭʦʜʥʳʭ ʦʧʪʠʯʝʩʢʠʭ ʠʤʧʫʣʴʩʦʚ, (3) ï ʬʦʪʦʧʨʠʝʤʥʠʢ, (4) ï ʢʥʦʧʢʠ 

ʢʣʘʚʠʘʪʫʨʳ 

 

ʄʝʭʘʥʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʢʥʦʧʦʢ 

ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʪʠʧʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʝʣʴʥʦ 

ʧʨʦʩʪʦʡ. ʅʘ ʨʠʩ.6 ʧʦʢʘʟʘʥ ʥʘʨʫʞʥʳʡ ʢʦʨʧʫʩ 

(1), ʚʥʫʪʨʴ ʢʦʪʦʨʦʛʦ ʚʩʪʘʚʣʷʝʪʩʷ ʩʦʙʩʪʚʝʥʥʦ 

ʢʥʦʧʢʘ (2), ʬʠʢʩʠʨʫʝʤʘʷ ʫʧʨʫʛʦʡ ʨʝʟʠʥʦʚʦʡ 

ʧʨʦʢʣʘʜʢʦʡ (3). ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʢʥʦʧʢʝ (2) 

ʢʨʝʧʠʪʩʷ ʧʣʝʥʢʘ (4), ʚʳʧʦʣʥʷʶʱʘʷ ʬʫʥʢʮʠʠ 

ʩʚʝʪʦʚʦʜʘ-ʢʦʣʣʝʢʪʦʨʘ. ʅʘ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʢʦʨʧʫʩʘ ʢʨʝʧʠʪʩʷ ʩʚʝʪʦʚʦʜʥʳʡ ʰʣʝʡʬ (5), 

ʦʪʜʝʣʝʥʥʳʡ ʦʪ ʢʦʣʣʝʢʪʦʨʘ ʚʦʟʜʫʰʥʳʤ 

ʧʨʦʤʝʞʫʪʢʦʤ (6).  

ʇʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ ʨʝʟʠʥʦʚʘʷ ʧʨʦʢʣʘʜʢʘ 

ʩʜʘʚʣʠʚʘʝʪʩʷ, ʠ ʧʨʦʠʩʭʦʜʠʪ ʦʧʪʠʯʝʩʢʠʡ 

ʢʦʥʪʘʢʪ. ʇʨʠ ʧʨʝʢʨʘʱʝʥʠʠ ʜʝʡʩʪʚʠʷ ʫʩʠʣʠʷ 

ʢʥʦʧʢʘ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʠʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

ʌʠʢʩʘʮʠʷ ʢʥʦʧʢʠ ʚ ʥʠʞʥʝʤ ʧʦʣʦʞʝʥʠʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʘʨʫʞʥʦʡ ʢʨʳʰʢʦʡ ʢʥʦʧʢʠ 

(7), ʧʨʠʯʝʤ ʜʝʪʘʣʠ (2) ʠ (7) ʤʦʛʫʪ 

ʰʪʘʤʧʦʚʘʪʴʩʷ ʢʘʢ ʝʜʠʥʦʝ ʮʝʣʦʝ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʯʝʨʪʝʞ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʚʩʝ ʜʝʪʘʣʠ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʰʪʘʤʧʦʚʘʪʴʩʷ ʩ 

ʧʦʤʦʱʴʶ ʩʪʘʥʜʘʨʪʥʳʭ ʧʨʝʩʩ-ʬʦʨʤ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʜʘʥʥʦʡ 

ʩʠʩʪʝʤʳ ʚ ʫʩʣʦʚʠʷʭ ʈʂ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ.
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40 

 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʧʨʠʥʮʠʧʘ 

ʜʝʡʩʪʚʠʷ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʩʣʝʜʫʶʱʝʤ ʧʨʦʩʪʦʤ 

ʦʧʳʪʝ. 

ʉʭʝʤʫ ʦʧʳʪʘ ʧʦʷʩʥʷʝʪ ʬʦʪʦʛʨʘʬʠʷ, ʨʠʩ.7. 

ʆʧʳʪ ʦʪʚʝʯʘʝʪ ʩʭʝʤʝ ʢʦʥʪʘʢʪʘ ʚʦʣʥʦʚʦʜʦʚ, 

ʧʦʢʘʟʘʥʥʦʡ ʥʘ ʨʠʩ.1. ʀʩʧʦʣʴʟʦʚʘʥʳ ʜʚʝ 

ʧʨʦʟʨʘʯʥʳʝ ʧʣʘʩʪʠʥʳ, ʚʳʧʦʣʥʝʥʥʳʝ ʠʟ 

ʧʦʣʠʵʪʠʣʝʥʘ ʦʙʣʘʜʘʶʱʝʛʦ ʙʦʣʴʰʠʤ 

ʧʦʢʘʟʘʪʝʣʝʤ ʧʨʝʣʦʤʣʝʥʠʷ =n  1,51. ʇʣʘʩʪʠʥʳ 

ʨʘʩʧʣʦʞʝʥʳ ʜʨʫʛ ʥʘʜ ʜʨʫʛʦʤ ʠ ʨʘʟʜʝʣʝʥʳ 

ʚʩʪʘʚʢʦʡ ʠʟ ʢʘʨʪʦʥʘ. ʉʚʝʪ ʧʦʩʪʫʧʘʝʪ ʪʦʣʴʢʦ ʥʘ 

ʥʠʞʥʶʶ ʧʣʘʩʪʠʥʫ.  

 

 

 
 

ʈʠʩʫʥʦʢ 7  ʌʦʪʦʛʨʘʬʠʷ ʤʦʜʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʜʦʢʘʟʳʚʘʶʱʝʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʣʦʞʝʥʥʦʛʦ 

ʧʨʠʥʮʠʧʘ ʜʝʡʩʪʚʠʷ ʦʧʪʠʯʝʩʢʦʡ ʢʣʘʚʠʘʪʫʨʳ 

 

ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʨʠʩ.8 ʠ ʨʠʩ.9, ʥʘ ʢʦʪʦʨʳʭ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʦʪʦʛʨʘʬʠʠ ʩʠʩʪʝʤʳ, ʩʜʝʣʘʥʥʳʝ 

ʩ ʪʦʨʮʘ, ʚ ʥʝʚʦʟʤʫʱʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʩʚʝʪ 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʪʦʣʴʢʦ ʧʦ ʥʠʞʥʝʡ ʧʣʘʩʪʠʥʝ, 

ʩʨʝʟ ʚʝʨʭʥʝʡ ʧʣʘʩʪʠʥʳ ʦʩʪʘʝʪʩʷ 

ʥʝʦʩʚʝʱʝʥʥʳʤ. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʩʠʩʪʝʤʫ ʩ 

ʥʝʙʦʣʴʰʠʤ ʫʩʠʣʠʝʤ, ʤʝʞʜʫ ʧʣʘʪʠʥʘʤʠ 

ʧʨʦʠʩʭʦʜʠʪ ʢʦʥʪʘʢʪ, ʠ ʩʚʝʪ ʧʦʩʪʫʧʘʝʪ ʚ 

ʚʝʨʭʥʠʡ ʩʚʝʪʦʚʦʜ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʩʚʝʱʝʥʥʳʤʠ 

ʩʪʘʥʦʚʷʪʩʷ ʩʨʝʜʳ ʦʙʦʠʭ ʧʣʘʩʪʠʥ, ʯʪʦ 

ʦʪʯʝʪʣʠʚʦ ʚʠʜʥʦ ʥʘ ʬʦʪʦʛʨʘʬʠʷʭ, ʩʜʝʣʘʥʥʳʭ 

ʧʨʠ ʦʩʚʝʱʝʥʠʠ ʢʦʛʝʨʝʥʪʥʳʤ (ʨʠʩ.8) ʠ 

ʥʝʢʦʛʝʨʝʥʪʥʳʤ (ʩʚʝʪʦʜʠʦʜ, ʨʠʩ.9) ʠʩʪʦʯʥʠʢʦʤ 

ʩʚʝʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʦʧʪʠʯʝʩʢʦʡ ʢʣʘʚʠʘʪʫʨʳ 

ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦʛʦ ʪʠʧʘ, ʧʨʠʯʝʤ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʧʦ ʝʝ ʠʟʛʦʪʦʚʣʝʥʠʶ 

ʪʘʢʞʝ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʳ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ, 

ʤʦʞʥʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʠʟʛʦʪʦʚʣʝʥʠʝ ʜʝʪʘʣʝʡ ʜʣʷ 

ʪʘʢʦʡ ʢʣʘʚʠʘʪʫʨʳ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʩ 

ʥʝʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʙʝʟ ʩʥʠʞʝʥʠʷ 

ʥʘʜʝʞʥʦʩʪʠ ʨʘʙʦʪʳ ʠʟʜʝʣʠʷ, ʯʪʦ ʪʘʢʞʝ 

ʩʫʱʝʩʪʚʝʥʥʦ ʫʧʨʦʱʘʝʪ ʪʝʭʥʦʣʦʛʠʶ ʝʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ

.
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ʈʠʩ.8. ɼʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ ʦʧʳʪ ʧʨʠ ʥʝʢʦʛʝʨʝʥʪʥʦʤ ʦʩʚʝʱʝʥʠʠ 

 

ʅʘʠʙʦʣʝʝ ʩʣʦʞʥʳʤ ʚʦʧʨʦʩʦʤ, ʢʦʪʦʨʳʡ 

ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʧʨʠ ʧʝʨʝʭʦʜʝ ʢ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʢʣʘʚʠʘʪʫʨ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʪʠʧʘ 

ʷʚʣʷʝʪʩʷ ʜʦʣʛʦʩʨʦʯʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʜʝʞʥʦʛʦ 

ʦʧʪʠʯʝʩʢʦʛʦ ʢʦʥʪʘʢʪʘ. ʂʘʢ ʚʘʨʠʘʥʪ, 

ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʵʪʦʡ ʮʝʣʠ ʦʧʪʠʯʝʩʢʠ ʥʝʧʨʦʟʨʘʯʥʳʝ ʛʝʣʠ, 

ʟʘʧʦʣʥʷʶʱʠʝ ʧʨʦʤʝʞʫʪʦʢ ʤʝʞʜʫ ʧʣʘʩʪʠʥʘʤʠ 

ʠ ʚʳʜʘʚʣʠʚʘʝʤʳʝ ʧʨʠ ʥʘʞʘʪʠʠ ʢʣʘʚʠʰʠ. ʊʘʢʠʝ 

ʛʝʣʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʧʨʠ 

ʥʘʩʳʱʝʥʠʠ ʦʨʛʘʥʦʛʝʣʝʡ ʥʘʥʦʯʘʩʪʠʮʘʤʠ 

ʩʝʨʝʙʨʘ [1]. ʆʙʝʩʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʧʪʠʯʝʩʢʦʛʦ 

ʢʦʥʪʘʢʪʘ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʥʠʞʝʥʥʦʡ ʘʜʛʝʟʠʠ ʛʝʣʷ ʢ 

ʧʣʝʥʢʘʤ, ʚʳʧʦʣʥʷʶʱʠʤ ʬʫʥʢʮʠʠ ʩʚʝʪʦʚʦʜʦʚ. 

 
ʃʠʪʝʨʘʪʫʨʘ: 

1. ɽʨʛʦʞʠʥ ɽ.ɽ., ɿʝʟʠʥ ɸ.ɹ., ʉʫʣʝʡʤʝʥʦʚ 

ʀ.ʕ., ʄʫʥ ɻ.ɸ. ɻʠʜʨʦʬʠʣʴʥʳʝ ʧʦʣʠʤʝʨʳ ʚ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʠ ʥʘʥʦʵʣʝʢʪʨʦʥʠʢʝ (ʤʦʥʦʛʨʘʬʠʷ) / 

ɹʠʙʣʠʦʪʝʢʘ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ, ɸʣʤʘʪʳ-ʄʦʩʢʚʘ: 

LEM, 2008, 214 ʩ 

 

ʇʦʩʪʫʧʠʣʘ 23 ʠʶʣʷ 2012 ʛ. 
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ʋɼʂ 001.61 

 

ʈɸɿʈɸɹʆʊʂɸ ʂɸʅɸʃʆɺ ʂʆɻɽʈɽʅʊʅʆʁ ʈɸɼʀʆʉɺʗɿʀ 

 

ʊʫʨʩʘʛʫʣʦʚʘ ʈ.ɾ. 

ɸʣʤʘʪʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʵʥʝʨʛʝʪʠʢʠ ʠ ʩʚʷʟʠ, ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 

 

ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʢʦʛʝʨʝʥʪʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʩ ʫʯʝʪʦʤ ʦʪʨʘʞʝʥʥʦʛʦ ʩʠʛʥʘʣʘ. ʋʯʝʪ 

ʦʪʨʘʞʝʥʥʦʛʦ ʩʠʛʥʘʣʘ ʜʦʣʞʝʥ ʧʨʠʚʝʩʪʠ ʢ ʫʚʝʣʠʯʝʥʠʶ ʨʘʩʯʝʪʥʦʛʦ ʯʠʩʣʘ ʩʣʦʞʝʥʠʡ. ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʝʪʩʷ ʜʘʥʥʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʫʩʣʦʚʠʡ ʫʚʝʨʝʥʥʦʛʦ ʧʨʠʝʤʘ ʠ ʩʚʦʡʩʪʚ ʦʪʨʘʞʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʨʝʜʳ. 

 

 

ɺʚʝʜʝʥʠʝ 

ʂʦʛʝʨʝʥʪʥʦʝ ʩʣʦʞʝʥʠʝ ʨʘʜʠʦʩʠʛʥʘʣʦʚ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʨʘʜʠʦʣʦʢʘʮʠʠ, ʢʘʢ 

ʩʧʦʩʦʙ, ʧʦʟʚʦʣʷʶʱʠʡ ʫʤʝʥʴʰʠʪʴ ʠʟʣʫʯʘʝʤʫʶ 

ʵʥʝʨʛʠʶ. ʉʧʦʩʦʙ ʷʚʣʷʝʪʩʷ ʥʘʩʪʦʣʴʢʦ 

ʵʬʬʝʢʪʠʚʥʳʤ, ʯʪʦ ʩʪʘʣ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ 

ʨʘʜʠʦʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʠ ʚ ʮʠʬʨʦʚʦʡ 

ʨʘʜʠʦʩʚʷʟʠ.  

ʆʩʦʙʝʥʥʦʩʪʴʶ ʢʦʛʝʨʝʥʪʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ 

ʜʣʷ ʨʘʜʠʦʚʦʣʥ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʭʩʷ ʚʜʦʣʴ 

ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ ʥʘʢʦʧʣʝʥʠʡ ʠʟ-ʟʘ 

ʚʦʟʤʦʞʥʦʛʦ  ʫʤʝʥʴʰʝʥʠʷ ʤʦʱʥʦʩʪʠ 

ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ PR ʟʘ ʩʯʝʪ 

ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʠʣʠ ʚʝʢʪʦʨʥʦʛʦ ʩʣʦʞʝʥʠʷ 

(ʚʳʯʠʪʘʥʠʷ) ʩ ʦʪʨʘʞʝʥʥʳʤ ʩʠʛʥʘʣʦʤ. 

 

ʉʭʝʤʘ ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ 

ɼʣʷ  ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʨʘʜʠʦʣʠʥʠʠ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʙʫʜʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʠʨʪʫʘʣʴʥʘʷ ʣʘʙʦʨʘʪʦʨʥʘʷ 

ʫʩʪʘʥʦʚʢʘ, ʩʦʟʜʘʥʥʘʷ ʥʘ ʙʘʟʝ ʧʨʦʛʨʘʤʤʳ  

LabVIEW ʜʣʷ ʨʘʜʠʦʠʥʞʝʥʝʨʘ (ʚʝʨʩʠʷ 

LabVIEW 8.2). 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʨʦʠʪʴ ʙʣʦʢ-ʩʭʝʤʫ, ʢʦʪʦʨʘʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 

ʙʣʦʢʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʧʨʠʙʦʨʘ, ʘ ʪʘʢʞʝ 

ʪʝʨʤʠʥʘʣʳ ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ, 

ʨʘʟʤʝʱʝʥʥʳʭ ʥʘ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ. ʂʘʢ ʠ ʚ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʙʣʦʢ-ʩʭʝʤʝ, ʩʠʛʥʘʣ ʚ ʧʨʦʮʝʩʩʝ 

ʦʙʨʘʙʦʪʢʠ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʙʣʦʢʠ ʦʪ ʚʭʦʜʘ  ʢ 

ʚʳʭʦʜʫ.

 

 

 
 

ʈʠʩʫʥʦʢ 1- ɹʣʦʢ-ʩʭʝʤʘ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʤʦʜʫʣʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪʨʘʞʝʥʠʷ ʦʪ ʫʛʣʘ 

ʩʢʦʣʴʞʝʥʠʷ 
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ʂʦʛʝʨʝʥʪʥʦʝ ʩʣʦʞʝʥʠʝ ʩ ʫʯʸʪʦʤ 

ʦʪʨʘʞʸʥʥʦʛʦ ʩʠʛʥʘʣʘ 

ʋʩʣʦʚʠʝʤ ʥʘʜʝʞʥʦʡ ʩʚʷʟʠ ʚ ʣʶʙʦʤ 

ʨʘʜʠʦʢʘʥʘʣʝ ʷʚʣʷʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʜʚʫʭ 

ʩʦʦʪʥʦʰʝʥʠʡ. 

ɺʦ-ʧʝʨʚʳʭ, ʧʨʠʥʠʤʘʝʤʘʷ ʤʦʱʥʦʩʪʴ 

ʨʘʜʠʦʚʦʣʥʳ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʚʥʦʡ ʠʣʠ ʙʦʣʴʰʝ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʨʠʸʤʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 

 

PR ² PR min                                      (1) 

 

ɺʦ-ʚʪʦʨʳʭ, ʤʦʱʥʦʩʪʴ ʧʨʠʥʠʤʘʝʤʦʛʦ 

ʩʠʛʥʘʣʘ PR ʜʦʣʞʥʘ ʙʘʪʴ ʨʘʚʥʦʡ ʠʣʠ ʧʨʝʚʳʰʘʪʴ 

ʤʦʱʥʦʩʪʴ ʨʘʜʠʦʰʫʤʦʚ Pn ʥʘ ʚʝʣʠʯʠʥʫ ɸ, 

ʥʘʟʳʚʘʝʤʫʶ ʟʘʱʠʪʥʳʤ ʦʪʥʦʰʝʥʠʝʤ. 

 

PR ²ɸ* Pn                                             (2) 

 

ʕʪʠʭ ʩʦʦʪʥʦʰʝʥʠʡ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʫʩʪʦʡʯʠʚʦʡ ʩʚʷʟʠ ʙʝʟ 

ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ ʵʬʬʝʢʪʦʚ. 

ʇʨʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʨʘʜʠʦʚʦʣʥ ʚʜʦʣʴ 

ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʧʫʥʢʪ ʧʨʠʸʤʘ ʤʦʞʝʪ 

ʧʨʠʡʪʠ, ʢʨʦʤʝ ʧʨʷʤʦʡ ʚʦʣʥʳ, ʥʝʩʢʦʣʴʢʦ ʚʦʣʥ, 

ʦʪʨʘʞʝʥʥʳʭ ʦʪ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʄʦʞʥʦ 

ʩʯʠʪʘʪʴ, ʯʪʦ ʦʪʨʘʞʝʥʥʘʷ ʚʦʣʥʘ ʦʜʥʘ, ʪʘʢ ʢʘʢ 

ʤʦʱʥʦʩʪʴ ʜʨʫʛʠʭ ʚʦʣʥ ʤʝʥʴʰʝ. ʊʦʛʜʘ 

ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʝ ʩʣʦʞʝʥʠʝ ʧʨʷʤʦʡ ʠ 

ʦʪʨʘʞʝʥʥʦʡ ʚʦʣʥʳ Pr ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʧʦʣʝʟʥʦʛʦ 

ʩʠʛʥʘʣʘ ʥʘ ʘʤʧʣʠʪʫʜʫ ʦʪʨʘʞʝʥʥʦʡ ʚʦʣʥʳ. 

ʋʯʝʪ ʦʪʨʘʞʝʥʥʦʛʦ ʩʠʛʥʘʣʘ ʧʨʠ ʢʦʛʝʨʝʥʪʥʦʤ 

ʩʣʦʞʝʥʠʠ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʩʠʛʥʘʣʦʚ ʜʦʣʞʝʥ 

ʧʨʠʚʝʩʪʠ ʢ ʫʚʝʣʠʯʝʥʠʶ ʨʘʩʯʝʪʥʦʛʦ ʯʠʩʣʘ 

ʩʣʦʞʝʥʠʡ. 

ʄʦʞʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʵʪʦʛʦ 

ʟʥʘʯʝʥʠʷ ʦʪ ʯʘʩʪʦʪʳ, ʚʳʩʦʪʳ ʧʦʜʚʝʩʘ ʘʥʪʝʥʥ, 

ʩʚʦʡʩʪʚ ʦʪʨʘʞʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʜʠʘʛʨʘʤʤ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʘʥʪʝʥʥ ʠ ʪ.ʜ. 

ɼʣʷ ʫʩʣʦʚʠʡ ʫʚʝʨʝʥʥʦʛʦ ʧʨʠʝʤʘ ʚʳʨʘʞʝʥʠʷ 

(1) ʠ (2) ʩʣʝʜʫʝʪ ʧʝʨʝʧʠʩʘʪʴ: 

 

PR - Pr² PRmin                                     (3) 

 

PR - Pr² ɸ* Pn                                   (4) 

 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʢʦʛʝʨʝʥʪʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ 

ʜʣʷ ʨʘʜʠʦʚʦʣʥ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʭʩʷ ʚʜʦʣʴ 

ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ ʥʘʢʦʧʣʝʥʠʡ ʠʟ-ʟʘ 

ʚʦʟʤʦʞʥʦʛʦ  ʫʤʝʥʴʰʝʥʠʷ ʤʦʱʥʦʩʪʠ 

ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ PR ʟʘ ʩʯʝʪ 

ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʠʣʠ ʚʝʢʪʦʨʥʦʛʦ ʩʣʦʞʝʥʠʷ 

(ʚʳʯʠʪʘʥʠʷ) ʩ ʦʪʨʘʞʝʥʥʳʤ ʩʠʛʥʘʣʦʤ. 

m* A
Pn

²RP
 ,                       (5) 

 

ʛʜʝ m ï ʢʦʣʠʯʝʩʪʚʦ ʥʘʢʦʧʣʝʥʠʡ ʙʝʟ ʫʯʝʪʘ 

ʦʪʨʘʞʝʥʥʦʛʦ ʩʠʛʥʘʣʘ, 

PR- ʤʦʱʥʦʩʪʴ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ, 

Pn- ʤʦʱʥʦʩʪʴ ʰʫʤʦʚ. 

ʇʝʨʝʧʠʰʝʤ ʚʳʨʘʞʝʥʠʝ (5) ʩ ʫʯʝʪʦʤ 

ʦʪʨʘʞʝʥʥʦʛʦ ʩʠʛʥʘʣʘ: 

 

M* ɸ
P

PP

n

rR ²
-

     ,                   (6) 

 

ʛʜʝ M- ʢʦʣʠʯʝʩʪʚʦ ʥʘʢʦʧʣʝʥʠʡ ʩ ʫʯʝʪʦʤ 

ʦʪʨʘʞʝʥʥʦʛʦ ʩʠʛʥʘʣʘ, 

Pr- ʤʦʱʥʦʩʪʴ ʦʪʨʘʞʝʥʥʦʛʦ ʩʠʛʥʘʣʘ. 

ʇʨʠʨʘʚʥʷʝʤ ʣʝʚʳʝ ʠ ʧʨʘʚʳʝ ʯʘʩʪʠ 

ʚʳʨʘʞʝʥʠʷ (5) ʠ (6): 

 

m* =
n

R

P

P
 M*

n

rR

P

PP -
                    (7) 

 

m*PR= M*(PR-Pr)                       (8) 

 

M=
rR

R

PP

Pm

-

*
                            (9) 

ʌʦʨʤʫʣʘ (9) ʧʦʢʘʟʳʚʘʝʪ, ʥʘ ʩʢʦʣʴʢʦ ʥʫʞʥʦ 

ʫʚʝʣʠʯʠʪʴ ʨʘʩʯʝʪʥʦʝ ʯʠʩʣʦ ʩʣʦʞʝʥʠʡ ʩ ʫʯʸʪʦʤ 

ʦʪʨʘʞʝʥʥʦʛʦ ʩʠʛʥʘʣʘ. 

ʄʦʞʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʜʘʥʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ 

ʩʚʦʡʩʪʚ ʦʪʨʘʞʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ.  

M=
)(jʛʦʨɻ

m
                        (10) 

ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʣʷʨʠʟʘʮʠʠ 

 

M=
)(jʚʝʨʪɻ

m
                    (11), 

 

ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʦʣʷʨʠʟʘʮʠʠ 

ʛʜʝ ɻʛʦʨ(ű)- ʢʦʵʬʬʠʮʠʝʥʪ ʦʪʨʘʞʝʥʠʷ ʜʣʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʣʷʨʠʟʘʮʠʠ, 

ɻʚʝʨʪ(ű) - ʢʦʵʬʬʠʮʠʝʥʪ ʦʪʨʘʞʝʥʠʷ ʜʣʷ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʦʣʷʨʠʟʘʮʠʠ. 

ɺʝʣʠʯʠʥʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪʨʘʞʝʥʠʷ ʟʘʚʠʩʠʪ 

ʦʪ ʚʠʜʘ ʧʦʣʷʨʠʟʘʮʠʠ ʧʘʜʘʶʱʝʡ ʚʦʣʥʳ.  

ɼʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʣʷʨʠʟʘʮʠʠ 
  

.
cos)60(sin

cos)60(sin
)(

2

2

jlsej

jlsej
j

-Ö-+

-Ö--
=

i

i
ɻʛʦʨ
#        ( 12)  

 

ɼʣʷ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʦʣʷʨʠʟʘʮʠʠ: 
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cos)60(sin)60(
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ʈʠʩʫʥʦʢ 2 - ʆʪʨʘʞʝʥʠʝ ʚʦʣʥʳ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʧʨʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʣʷʨʠʟʘʮʠʠ 

 

ʊʘʙʣʠʮʘ 1- ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪʨʘʞʝʥʠʷ ʦʪ ʫʛʣʘ ʩʢʦʣʴʞʝʥʠʷ ʧʨʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʧʦʣʷʨʠʟʘʮʠʠ 

ű, 

ʛʨʘʜ 

0 10 20 30 40 50 60 70 80 90 

ɻʛʦʨ
(ű) 
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6 

ʛʜʝ  ű - ʫʛʦʣ ʩʢʦʣʴʞʝʥʠʷ 

ɻʛʦʨ(ű)-ʤʦʜʫʣʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪʨʘʞʝʥʠʷ 

 

 
ʈʠʩʫʥʦʢ 3 - ʆʪʨʘʞʝʥʠʝ ʚʦʣʥʳ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʧʨʠ ʚʝʨʪʠʢʘʣʴʥʦʡ  ʧʦʣʷʨʠʟʘʮʠʠ 

 

ʊʘʙʣʠʮʘ 2- ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪʨʘʞʝʥʠʷ  ʦʪ ʫʛʣʘ ʩʢʦʣʴʞʝʥʠʷ ʧʨʠ ʚʝʨʪʠʢʘʣʴʥʦʡ 
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