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ʊɽʍʅʀʏɽʉʂʀɽ ʅɸʋʂʀ  

ʆʉʅʆɺʅʓɽ ʇʈʀʅʎʀʇʓ ʉʆɺʈɽʄɽʅʅʆɻʆ ʄɽʅɽɼɾʄɽʅʊɸ 

ʂɸʏɽʉʊɺɸ 

ʄʘʪʷʢʫʙʦʚʘ ʇ.ʄ.
1
, ʂʦʩʠʤʦʚʘ ɻ.ʈ.

2 

ʄʘʪʷʢʫʙʦʚʘ ʇ.ʄ., ʂʦʩʠʤʦʚʘ ɻ.ʈ. ʆʉʅʆɺʅʓɽ ʇʈʀʅʎʀʇʓ ʉʆɺʈɽʄɽʅʅʆɻʆ ʄɽʅɽɼɾʄɽʅʊɸ ʂɸʏɽʉʊɺɸ 

1ʄʘʪʷʢʫʙʦʚʘ ʇʘʨʘʭʘʪ ʄʘʡʣʠʝʚʥʘ ï ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ,  

ʟʘʚʝʜʫʶʱʘʷ ʢʘʬʝʜʨʦʡ; 
2ʂʦʩʠʤʦʚʘ ɻʫʟʘʣʴ ʈʘʚʰʘʥʦʚʥʘ - ʘʩʩʠʩʪʝʥʪ, 

ʢʘʬʝʜʨʘ ʤʝʪʨʦʣʦʛʠʠ, ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʠ ʩʝʨʪʠʬʠʢʘʮʠʠ, 

ʬʘʢʫʣʴʪʝʪ ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʘʚʪʦʤʘʪʠʢʠ, 

ʊʘʰʢʝʥʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ɸ. ʂʘʨʠʤʦʚʘ, 

ʛ. ʊʘʰʢʝʥʪ, ʈʝʩʧʫʙʣʠʢʘ ʋʟʙʝʢʠʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʘʯʝʩʪʚʦ ʩʪʘʥʦʚʠʪʩʷ 

ʩʪʨʘʪʝʛʠʝʡ ʤʥʦʛʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʦʩʥʦʚʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ 

ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʠʨʦʚʦʝ ʧʨʠʟʥʘʥʠʝ ʜʣʷ ʦʮʝʥʢʠ ʠ 

ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʧʦʣʫʯʠʣʠ ʩʪʘʥʜʘʨʪʳ ISO ʩʝʨʠʠ 9000 

ʚʝʨʩʠʠ, ʚ ʢʦʪʦʨʳʭ ʠʟʣʦʞʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʠʩʪʝʤʝ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ. ɺ 

ʩʪʘʪʴʝ ʠʟʣʦʞʝʥʳ ʦʙʱʠʝ ʧʦʥʷʪʠʷ ʦ ʢʘʯʝʩʪʚʝ, ʦ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʘʭ ISO 

ʩʝʨʠʠ 9000, ʜʘʥʳ ʩʚʝʜʝʥʠʷ ʦ ʚʥʝʜʨʝʥʠʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ 

ʢʘʯʝʩʪʚʦʤ. ʊʘʢʞʝ ʚ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʯʝʩʪʚʦ, ʤʝʥʝʜʞʤʝʥʪ, ʩʪʘʥʜʘʨʪʳ, ʫʧʨʘʚʣʝʥʠʝ, ʦʮʝʥʢʘ. 

 

ʇʨʦʙʣʝʤʘ ʢʘʯʝʩʪʚʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʬʘʢʪʦʨʦʤ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʞʠʟʥʠ, 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʩʦʮʠʘʣʴʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʂʘʯʝʩʪʚʦ - ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʲʝʢʪʘ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʠ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʫʩʪʘʥʦʚʣʝʥʥʳʝ 

ʠ ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʧʦʪʨʝʙʥʦʩʪʠ. ɺ ʪʦʞʝ ʚʨʝʤʷ - ʢʘʯʝʩʪʚʦ - ʢʦʤʧʣʝʢʩʥʦʝ ʧʦʥʷʪʠʝ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʩʝʭ ʩʪʦʨʦʥ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʨʘʟʨʘʙʦʪʢʘ ʩʪʨʘʪʝʛʠʠ, 

ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʤʘʨʢʝʪʠʥʛ ʠ ʜʨ. ʆʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ 

ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʣʶʙʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ʇʦʵʪʦʤʫ ʚ ʩʦʚʨʝʤʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʧʨʝʜʧʨʠʷʪʠʷ ʫʜʝʣʷʶʪ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʦʙʝʩʧʝʯʝʥʠʶ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ 

ʧʨʦʜʫʢʮʠʠ ʧʫʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ 

ʧʨʦʜʫʢʮʠʠ. ʆʙʝʩʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʨʘʟʨʘʙʦʪʢʫ ʩʪʘʥʜʘʨʪʦʚ ʢʘʯʝʩʪʚʘ, 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʢʘʯʝʩʪʚʦ ʠ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪ. ʀʥʪʝʨʝʩ ʢ 

ʢʘʯʝʩʪʚʫ ʧʨʦʜʫʢʮʠʠ ʠ ʩʧʦʩʦʙʘʤ ʫʧʨʘʚʣʝʥʠʷ ʠʤ ʚʦʟʥʠʢ ʜʘʚʥʦ, ʯʪʦ ʠ ʦʙʫʩʣʦʚʣʠʚʘʝʪ 

ʥʘʣʠʯʠʝ ʤʥʦʞʝʩʪʚʘ ʧʦʜʭʦʜʦʚ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʧʦʥʷʪʠʷ ʢʘʯʝʩʪʚʘ [1].
 
ʂʦʥʝʮ 80-ʭ ʛʦʜʦʚ 

ʦʪʤʝʯʝʥ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʤʝʪʦʜʦʣʦʛʠʠ ʚʩʝʦʙʱʝʛʦ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ. ɺʩʝʦʙʱʝʝ 

ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʢʘʯʝʩʪʚʘ - ʵʪʦ ʬʠʣʦʩʦʬʠʷ ʙʠʟʥʝʩʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʧʨʠʚʝʨʞʝʥʥʦʩʪʠ ʚʳʩʰʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ ʧʦʩʪʦʷʥʥʦʤʫ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʣʠʜʝʨʩʪʚʘ, ʢʦʤʘʥʜʥʦʡ ʨʘʙʦʪʳ ʠ ʚʦʚʣʝʯʝʥʠʝ ʚʩʝʭ 

ʩʦʪʨʫʜʥʠʢʦʚ ʚ ʫʣʫʯʰʝʥʠʝ ʚʩʝʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʙʘʟʝ ʥʝʧʨʝʨʳʚʥʦʛʦ ʠ ʚʩʝʦʙʱʝʛʦ 

ʦʙʫʯʝʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʩʪʝʧʝʥʠ 

ʫʜʦʚʣʝʪʚʦʨʸʥʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʇʝʨʚʳʤ ʰʘʛʦʤ ʥʘ ʧʫʪʠ TQM 

(TotalQualityManagement) ʩʪʘʣʦ ʧʦʷʚʣʝʥʠʝ ʩʪʘʥʜʘʨʪʦʚ ʀʉʆ (ʄʝʞʜʫʥʘʨʦʜʥʘʷ 

ʦʨʛʘʥʠʟʘʮʠʷ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ) ʩʝʨʠʠ 9000 ʠ ʰʠʨʦʢʦʝ ʚʥʝʜʨʝʥʠʝ ʠʭ ʚ ʧʨʘʢʪʠʢʫ. ɺ 

ʵʪʠʭ ʩʪʘʥʜʘʨʪʘʭ ʢʘʯʝʩʪʚʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ çʩʦʚʦʢʫʧʥʦʩʪʴ ʩʚʦʡʩʪʚ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʠʟʜʝʣʠʡ ʠʣʠ ʫʩʣʫʛ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʠʣʠ 

ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡè. ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ ʩʝʨʠʠ ʀʉʆ 9000 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ, ʢʘʢʠʝ ʠʤʝʥʥʦ ʵʣʝʤʝʥʪʳ ʜʦʣʞʥʳ ʚʢʣʶʯʘʪʴʩʷ ʚ ʩʠʩʪʝʤʫ ʢʘʯʝʩʪʚ, ʥʦ ʥʝ 

ʪʦ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʢʦʥʢʨʝʪʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʜʦʣʞʥʘ ʨʝʘʣʠʟʦʚʘʪʴ ʵʪʠ ʵʣʝʤʝʥʪʳ. 

ʉʪʘʥʜʘʨʪʳ ʩʝʨʠʠ ʀʉʆ 9000 ʦʩʥʦʚʘʥʳ ʥʘ ʧʦʥʠʤʘʥʠʠ ʪʦʛʦ ʬʘʢʪʘ, ʯʪʦ ʚʩʷʢʘʷ ʨʘʙʦʪʘ 
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ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʝʪʠ ʧʨʦʮʝʩʩʦʚ. ʆʨʛʘʥʠʟʘʮʠʷ ʩʦʟʜʘʸʪ, ʩʦʚʝʨʰʝʥʩʪʚʫʝʪ ʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʩʪʦʷʥʥʳʡ ʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ ʩʚʦʝʡ ʧʨʦʜʫʢʮʠʠ ʩ ʧʦʤʦʱʴʶ ʩʝʪʠ 

ʧʨʦʮʝʩʩʦʚ. ʂʘʞʜʳʡ ʧʨʦʮʝʩʩ ʠʤʝʝʪ ʚʭʦʜʥʳʝ ʬʘʢʪʦʨʳ, ʘ ʚʳʭʦʜʥʳʤ ʷʚʣʷʶʪʩʷ 

ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʮʝʩʩʘ - ʧʨʦʜʫʢʮʠʷ, ʦʩʷʟʘʝʤʘʷ ʠ ʥʝ ʦʩʷʟʘʝʤʘʷ. ɺ ʧʨʦʮʝʩʩʝ ʧʦʣʫʯʝʥʠʷ 

ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʧʝʨʘʮʠʠ, 

ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ ʦʨʛʘʥʠʟʘʮʠʶ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʫʧʨʘʚʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ, ʤʘʨʢʝʪʠʥʛʘ, ʦʙʫʯʝʥʠʝ, ʫʧʨʘʚʣʝʥʠʝ ʣʶʜʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ 

ʧʣʘʥʠʨʦʚʘʥʠʝ, ʧʦʩʪʘʥʦʚʢʫ, ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʪ.ʜ. ʃʶʙʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʜʦʣʞʥʘ ʦʧʨʝʜʝʣʠʪʴ ʠ ʫʩʪʘʥʦʚʠʪʴ ʩʚʦʶ ʩʝʪʴ ʧʨʦʮʝʩʩʦʚ ʠ ʠʥʪʝʨʬʝʡʩʦʚ ʠ ʫʧʨʘʚʣʷʪʴ ʝʶ. 

ʕʪʦ ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʦʩʥʦʚʘ ʩʪʘʥʜʘʨʪʦʚ ʩʝʨʠʠ ʀʉʆ 9000.  

ʅʘʰʘ ʨʝʩʧʫʙʣʠʢʘ ʧʨʠʥʷʣʘ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʥʝʜʨʝʥʠʷ 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʧʦ ʩʪʘʥʜʘʨʪʫ ISO 9001. ɺ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʫʩʣʫʛ ʥʘ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ 

ʨʳʥʢʘʭ, ʫʚʝʣʠʯʝʥʠʷ ʵʢʩʧʦʨʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʝʩʧʫʙʣʠʢʠ, ʂʘʙʠʥʝʪ ʄʠʥʠʩʪʨʦʚ 

ʈʝʩʧʫʙʣʠʢʠ ʠʟʜʘʣ ʧʦʩʪʘʥʦʚʣʝʥʠʝ ˉ 349 ʦʪ 22 ʠʶʣʷ 2004 ʛʦʜʘ çʆ ʤʝʨʘʭ ʧʦ ʚʥʝʜʨʝʥʠʶ 

ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʉʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʩʪʘʥʜʘʨʪʘʤè. ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʫʜʘʣʷʝʪ ʪʘʢʦʝ ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ISO, ʪʘʢ ʢʘʢ: 

1.ʇʨʝʜʧʨʠʷʪʠʷʤ ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʥʴ ʪʨʫʜʥʦ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʠʣʠ ʵʢʩʧʦʨʪ 

ʥʝʚʦʟʤʦʞʝʥ. 

2. ʇʨʝʜʧʨʠʷʪʠʷ ʥʝ ʤʦʛʫʪ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʪʝʥʜʝʨʘʭ.  

3. ʇʨʝʜʧʨʠʷʪʠʷ ʚʳʥʫʞʜʝʥʳ ʩʥʠʞʘʪʴ ʩʚʦʠ ʮʝʥʳ. 

4. ʇʨʝʜʧʨʠʷʪʠʷ ʚʳʥʫʞʜʝʥʳ ʧʨʦʜʘʚʘʪʴ ʯʝʨʝʟ ʧʦʩʨʝʜʥʠʢʦʚ. 

5. ʇʨʝʜʧʨʠʷʪʠʷ ʪʝʨʷʶʪ ʠʥʚʝʩʪʦʨʦʚ.  

6. ʇʨʝʜʧʨʠʷʪʠʷ ʥʝ ʤʦʛʫʪ ʧʨʦʜʘʚʘʪʴ ʩʚʦʶ ʧʨʦʜʫʢʮʠʶ ʜʘʞʝ ʚ ʋʟʙʝʢʠʩʪʘʥʝ, 

ʥʘʧʨʠʤʝʨ, ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʐʫʨʪʘʥʩʢʦʛʦ ʛʘʟʦ-ʭʠʤʠʯʝʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʚʩʸ ʦʙʦʨʫʜʦʚʘʥʠʝ ʙʳʣʦ ʟʘʢʫʧʣʝʥʦ ʟʘ ʨʫʙʝʞʦʤ, ʪʘʢ ʢʘʢ ʠʥʚʝʩʪʦʨʳ 

ʪʨʝʙʦʚʘʣʠ ʦʪ ʧʦʩʪʘʚʱʠʢʦʚ ʥʘʣʠʯʠʝ ʩʝʨʪʠʬʠʢʘʪʘ ʧʦ ISO 9001, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ 

ʋʟʙʝʢʠʩʪʘʥʝ ʠʤʝʝʪʩʷ ʧʨʝʜʧʨʠʷʪʠʝ ʋʟʙʝʢʭʠʤʘʰ, ʢʦʪʦʨʦʝ ʧʨʦʠʟʚʦʜʠʪ ʭʠʤʠʯʝʩʢʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʥʠʯʝʤ ʥʝ ʫʩʪʫʧʘʶʱʝʝ ʠʤʧʦʨʪʥʦʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ (ʚʧʦʩʣʝʜʩʪʚʠʠ 

ʋʟʙʝʢʭʠʤʘʰ ʩʝʨʪʠʬʠʮʠʨʦʚʘʣʦʩʴ ʧʦ ISO 9001, ʥʦ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʐɻʍʂ ʧʨʠʰʣʦʩʴ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʫʯʘʩʪʚʦʚʘʪʴ)  

ɺ ʋʟʙʝʢʠʩʪʘʥʝ 729 ʧʨʝʜʧʨʠʷʪʠʡ ʚʥʝʜʨʠʣʠ ʠ ʩʝʨʪʠʬʠʮʠʨʦʚʘʣʠ ʩʠʩʪʝʤʫ 

ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ. ʉʨʝʜʠ ʥʠʭ 

ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʪʦʨʳʝ ʫʩʧʝʰʥʦ ʚʥʝʜʨʠʣʠ ʩʠʩʪʝʤʫ ʠ ʧʦʣʫʯʠʣʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʝʨʪʠʬʠʢʘʪ ʉʄʂ. ʕʪʦ ʉʇ çɸʥʜʠʞʘʥʢʘʙʝʣʴè, ʅʘʚʦʠʡʩʢʠʡ 

ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʡ ʟʘʚʦʜ, ɸʆ çʂʚʘʨʮè, ʆʆʆ çʅʦʚʘʪʦʨè, ʆɸʆ çʋʟʧʘʭʪʘʤʘʰè, 

ɼʇ çʃʠʪʝʡʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʡ ʟʘʚʦʜè, ʆʆʆ çUnitelè, ʭʦʣʜʠʥʛʦʚʘʷ ʢʦʤʧʘʥʠʷ çʌʘʡʟè, 

ɸʆ çʂʫʚʘʩʘʡʮʝʤʝʥʪè, ʉʇ çʉʘʨʙʦʥʪʝʢʩè, ʌʝʨʛʘʥʩʢʠʡ ʠ ɹʫʭʘʨʩʢʠʡ 

ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʝ ʟʘʚʦʜʳ, ʉʇ ʆɸʆ çʋʟʢʘʙʝʣʴè, ʉʇ ʆɸʆ 

çʋʟʵʣʝʢʪʨʦʘʧʧʘʨʘʪïʊʄïʉʘʤʘʨʘè, ɸʆ çɹʠʦʢʠʤʝè ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ. ʀʭ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʪʣʠʯʘʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʴʶ, ʨʦʩʪʦʤ ʵʢʩʧʦʨʪʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʨʘʩʰʠʨʝʥʠʝʤ ʜʝʣʦʚʳʭ ʩʚʷʟʝʡ ʩ ʠʥʦʩʪʨʘʥʥʳʤʠ ʧʘʨʪʥʝʨʘʤʠ ʠ 

ʧʨʠʚʣʝʯʝʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʥʚʝʩʪʠʮʠʡ. 

ʆʪʨʘʜʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʥʦʛʠʝ ʨʫʢʦʚʦʜʠʪʝʣʠ ʧʨʝʜʧʨʠʷʪʠʡ, ʧʦʥʠʤʘʷ ʚʘʞʥʦʩʪʴ ʵʪʦʡ 

ʨʘʙʦʪʳ, ʧʦ ʩʦʙʩʪʚʝʥʥʦʡ ʠʥʠʮʠʘʪʠʚʝ ʚʥʝʜʨʠʣʠ ʧʨʦʛʨʝʩʩʠʚʥʫʶ ʩʠʩʪʝʤʫ ʤʝʥʝʜʞʤʝʥʪʘ 

ʢʘʯʝʩʪʚʘ. ʀ ʟʘʪʨʘʪʳ ʦʯʝʥʴ ʩʢʦʨʦ ʧʨʠʥʝʩʣʠ ʦʞʠʜʘʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʉʝʛʦʜʥʷ ʠʭ ʪʦʚʘʨʳ, 

ʧʨʦʜʫʢʮʠʷ ʠ ʫʩʣʫʛʠ ʧʦʣʴʟʫʶʪʩʷ ʩʧʨʦʩʦʤ ʥʝ ʪʦʣʴʢʦ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʨʳʥʢʝ, ʠʭ 

ʧʦʚʩʝʤʝʩʪʥʦ ʧʨʠʦʙʨʝʪʘʶʪ ʟʘʨʫʙʝʞʥʳʝ ʧʦʪʨʝʙʠʪʝʣʠ. ʕʪʦ ʚʩʝʤ ʠʟʚʝʩʪʥʳʝ ʘʚʪʦʤʦʙʠʣʠ 

ʧʨʝʜʧʨʠʷʪʠʷ çʋʟɼʕʋʘʚʪʦè, ʧʦʣʠʵʪʠʣʝʥʦʚʳʝ ʪʨʫʙʳ ʠ ʠʟʜʝʣʠʷ ʉʇ çʍʦʙʘʩʊʘʧʦè, 

ʥʘʧʠʪʢʠ ʠ ʩʦʢʠ ʉʇ çCreenWorldè , ʭʦʣʦʜʠʣʴʥʠʢʠ ʠ ʢʦʥʜʠʮʠʦʥʝʨʳ ʆɸʆ çʉʠʥʦè, 

ʢʘʙʝʣʴʥʘʷ ʧʨʦʜʫʢʮʠʷ ʉʇ çɼʦʡʯʝ ʢʘʙʝʣʴ ɸɻ ʊʘʰʢʝʥʪè, ʤʝʪʘʣʣʦʠʟʜʝʣʠʷ ʠ ʧʨʦʢʘʪ ɸʇʆ 

çʋʟʤʝʪʢʦʤʙʠʥʘʪè, ʵʣʝʢʪʨʦʩʠʣʦʚʳʝ ʫʩʪʘʥʦʚʢʠ ʆɸʆ çʊʨʘʥʩʬʦʨʤʘʪʦʨè. ɸ ʫʩʣʫʛʘʤʠ 
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ʘʚʠʘʧʨʝʜʧʨʠʷʪʠʷ çUzbekistonairwaystechnicsè ʧʦ ʨʝʤʦʥʪʫ ʩʘʤʦʣʝʪʦʚ ʧʦʣʴʟʫʶʪʩʷ 

ʥʳʥʯʝ ʤʥʦʛʠʝ ʚʝʜʫʱʠʝ ʘʚʠʘʢʦʤʧʘʥʠʠ ʤʠʨʘ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʤʝʥʝʜʞʤʝʥʪ ʢʘʯʝʩʪʚʘ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʚʳʧʦʣʥʝʥʥʳʭ ʢʨʫʧʥʳʤʠ ʟʘʨʫʙʝʞʥʳʤʠ ʢʦʨʧʦʨʘʮʠʷʤʠ ʧʦ ʧʨʦʛʨʘʤʤʘʤ ʢʦʥʩʫʣʴʪʘʥʪʦʚ 

ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʢʘʯʝʩʪʚʦʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʦʢʘʟʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʫʣʫʯʰʝʥʠʷ ʨʘʙʦʪʳ ʚ ʦʙʣʘʩʪʠ ʢʘʯʝʩʪʚʘ: ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʨʫʢʦʚʦʜʩʪʚʘ 

ʚʳʩʰʝʛʦ ʟʚʝʥʘ; ʦʙʨʘʟʦʚʘʥʠʝ ʩʦʚʝʪʘ ʧʦ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ; ʚʦʚʣʝʯʝʥʠʝ ʚʩʝʛʦ 

ʨʫʢʦʚʦʜʷʱʝʛʦ ʩʦʩʪʘʚʘ ʚ ʧʨʦʮʝʩʩ ʫʣʫʯʰʝʥʠʷ ʨʘʙʦʪʳ; ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʣʣʝʢʪʠʚʥʦʛʦ 

ʫʯʘʩʪʠʷ; ʦʙʝʩʧʝʯʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʫʯʘʩʪʠʷ; ʩʦʟʜʘʥʠʝ ʛʨʫʧʧ ʧʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʠʩʪʝʤ (ʛʨʫʧʧ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ); ʙʦʣʝʝ ʧʦʣʥʦʝ 

ʚʦʚʣʝʯʝʥʠʝ ʧʦʩʪʘʚʱʠʢʦʚ; ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ; ʨʘʟʨʘʙʦʪʢʘ ʠ ʨʝʘʣʠʟʘʮʠʷ ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʧʣʘʥʦʚ ʠ ʜʦʣʛʦʩʨʦʯʥʦʡ 

ʩʪʨʘʪʝʛʠʠ ʫʣʫʯʰʝʥʠʷ ʨʘʙʦʪʳ; ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʧʨʠʟʥʘʥʠʷ ʟʘʩʣʫʛ [2]. 

ʉʝʛʦʜʥʷ ʦʜʥʦʟʥʘʯʥʦ ʯʪʦ, ʪʦʣʴʢʦ ʧʫʪʝʤ ʩʠʩʪʝʤʥʦʛʦ ʠ ʢʦʤʧʣʝʢʩʥʦʛʦ, 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ 

ʩʦʮʠʘʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʥʘʫʯʥʦʡ ʦʩʥʦʚʝ ʤʦʞʥʦ ʙʳʩʪʨʦ ʠ ʫʩʪʦʡʯʠʚʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ. ʉʦʚʨʝʤʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ ʠʩʭʦʜʠʪ 

ʠʟ ʪʦʛʦ, ʯʪʦ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʢʘʯʝʩʪʚʦʤ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦʡ 

ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʧʨʦʜʫʢʮʠʷ ʧʨʦʠʟʚʝʜʝʥʘ, ʵʪʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʜʦʣʞʥʘ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ 

ʭʦʜʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ. ɺʘʞʥʦ ʪʘʢʞʝ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʢʘʯʝʩʪʚʘ, 

ʢʦʪʦʨʘʷ ʧʨʝʜʰʝʩʪʚʫʝʪ ʧʨʦʮʝʩʩʫ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɺ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʦʛʦ ʨʳʥʢʘ, ʚ ʢʦʪʦʨʳʡ ʠʥʪʝʛʨʠʨʫʝʪʩʷ ʵʢʦʥʦʤʠʢʘ ʋʟʙʝʢʠʩʪʘʥʘ, 

ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ, ʩʪʨʝʤʷʱʠʭʩʷ ʢ ʫʩʪʦʡʯʠʚʦʤʫ ʧʦʣʦʞʝʥʠʶ ʥʘ ʥʸʤ, ʥʝʦʙʭʦʜʠʤ 

ʤʝʥʝʜʞʤʝʥʪ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʝʨʝʜ ʢʦʥʢʫʨʝʥʪʘʤʠ ʚ ʚʦʧʨʦʩʘʭ 

ʢʘʯʝʩʪʚʘ, ʮʝʥʳ, ʩʦʙʣʶʜʝʥʠʝ ʩʨʦʢʦʚ ʧʦʩʪʘʚʢʠ ʠ ʧʦ ʜʨʫʛʠʤ ʢʨʠʪʝʨʠʷʤ. ʉʝʛʦʜʥʷ ʥʘ 

ʛʣʦʙʘʣʴʥʦʤ ʨʳʥʢʝ ʤʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤ ʫʨʦʚʝʥʴ ʩʠʩʪʝʤʳ ʢʘʯʝʩʪʚʘ ʧʨʠʥʷʪ ʫʨʦʚʝʥʴ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʪʘʥʜʘʨʪʘʤ ʀʉʆ 9000 ʚʝʨʩʠʠ 2008 ʛʦʜ. ʇʦʩʢʦʣʴʢʫ, ʙʫʜʫʱʝʝ 

ʧʨʠʥʘʜʣʝʞʠʪ ʩʠʩʪʝʤʘʤ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʥʘ ʢʨʠʪʝʨʠʠ ʛʣʦʙʘʣʴʥʦʛʦ ʨʳʥʢʘ, ʪʦ ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʙʦʙʱʘʶʱʠʤ ʥʘʟʚʘʥʠʝʤ ʪʘʢʠʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ 

TotalQualityManagemant (TQM) - ʚʩʝʦʙʱʝʝ ʫʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ. ʀʜʝʦʣʦʛʠʷ TQM ʠ 

ʣʝʛʣʘ ʚ ʦʩʥʦʚʫ ʢʦʥʮʝʧʮʠʠ ʧʝʨʝʩʤʦʪʨʘ ʠ ʧʦʜʛʦʪʦʚʢʠ ʩʪʘʥʜʘʨʪʦʚ ʀʉʆ ʩʝʨʠʠ 9000 ʚ 

ʚʝʨʩʠʠ 2008 ʛʦʜʘ. 

ISO 9001:2008 ï ʵʪʦ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʩʪʘʥʜʘʨʪ, ʦʙʦʙʱʘʶʱʠʡ ʧʝʨʝʜʦʚʦʡ ʤʠʨʦʚʦʡ 

ʦʧʳʪ ʚ ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʩʦʜʝʨʞʠʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʂʦʛʜʘ ʛʦʚʦʨʷʪ ʦ ʩʪʘʥʜʘʨʪʘʭ ʩʝʨʠʠ ISO 9000:2008, ʠʤʝʶʪ ʚ ʚʠʜʫ ʪʨʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʘ: ISO 9000:2008, ISO 9001:2008 ʠ ISO 9004:2008. ɺ 

ʋʟʙʝʢʠʩʪʘʥʝ ʚʩʝ ʦʥʠ ʚʚʝʜʝʥʳ ʚ ʜʝʡʩʪʚʠʝ ʢʘʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʪʘʥʜʘʨʪʳ: OôzDSt/ISO 

9000:2009, OôzDSt/ISO 9001:2009 ʠ OôzDSt/ISO 9004:2009. ʆʩʦʙʝʥʥʦʩʪʴʶ ʠʭ ʷʚʣʷʝʪʩʷ 

ʪʦ, ʯʪʦ ʦʥʠ ʧʨʝʜʲʷʚʣʷʶʪ ʪʨʝʙʦʚʘʥʠʷ ʥʝ ʢ ʢʘʯʝʩʪʚʫ ʧʨʦʜʫʢʮʠʠ ʥʘʧʨʷʤʫʶ, ʘ ʢ ʩʠʩʪʝʤʝ 

ʦʨʛʘʥʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʢʦʪʦʨʦʝ ʧʨʠʟʚʘʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʧʨʝʜʩʢʘʟʫʝʤʳʡ ʠ ʩʪʘʙʠʣʴʥʳʡ ʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ. ʉʦʟʜʘʥʠʝ, ʚʥʝʜʨʝʥʠʝ ʠ 

ʩʝʨʪʠʬʠʢʘʮʠʷ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʠʛʨʘʝʪ 

ʙʦʣʴʰʫʶ ʨʦʣʴ ʧʨʠ ʟʘʢʣʶʯʝʥʠʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʪʨʘʢʪʦʚ, ʦʥʘ ʦʪʢʨʳʚʘʝʪ ʜʦʨʦʛʫ ʥʘ 

ʫʯʘʩʪʠʝ ʚ ʪʝʥʜʝʨʘʭ, ʢʦʥʢʫʨʩʘʭ ʠ ʧʨʦʯʠʭ ʧʦʜʦʙʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʟʘʢʦʥʯʠʪʴʩʷ ʢʦʥʪʨʘʢʪʦʤ ʠ ʩʣʫʞʘʪ ʨʝʢʣʘʤʦʡ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʷ. ʉʄʂ ʧʦʚʳʰʘʝʪ ʰʘʥʩʳ 

ʧʦʣʫʯʠʪʴ ʢʨʫʧʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʟʘʢʘʟ, ʣʴʛʦʪʥʳʝ ʢʨʝʜʠʪʳ ʠ ʚʠʜʳ ʩʪʨʘʭʦʚʘʥʠʷ. ɺ 

ʦʙʱʝʤ, ʚʳʛʦʜ, ʢʘʢ ʚʠʜʠʤ, ʥʝʤʘʣʦ [3].
 

ɺ ʋʟʙʝʢʠʩʪʘʥʝ ʩʪʘʥʜʘʨʪʳ ʀʉʆ 9000 ʚʝʨʩʠʠ 2008 ʛʦʜʘ ʧʨʠʥʷʪʳ ʚ ʢʘʯʝʩʪʚʝ 

ʥʘʮʠʦʥʘʣʴʥʳʭ. ʆʥʠ ʩʦʜʝʨʞʘʪ ʦʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʠʩʪʝʤʘʤ ʢʘʯʝʩʪʚʘ ʦʨʛʘʥʠʟʘʮʠʡ 

ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʢʠ. ʕʪʠ ʩʪʘʥʜʘʨʪʳ ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ 

ʧʫʪʸʤ ʦʙʦʙʱʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʦʧʳʪʘ ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʝʨʝʜʦʚʳʭ ʩʪʨʘʥ 

ʚ ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤ ʢʘʯʝʩʪʚʘ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʣʶʙʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʆʜʥʘʢʦ 

ʪʨʝʙʦʚʘʥʠʷ, ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʝ ʚ ʩʪʘʥʜʘʨʪʘʭ, ʦʪʥʦʩʷʪʩʷ ʢ ʘʙʩʪʨʘʢʪʥʳʤ 
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ʭʦʟʷʡʩʪʚʝʥʥʳʤ ʤʝʭʘʥʠʟʤʘʤ, ʩʦʜʝʨʞʘʪ ʠʥʬʦʨʤʘʮʠʶ ʚ ʦʙʱʝʤ ʚʠʜʝ, ʜʣʷ ʧʦʥʠʤʘʥʠʷ, 

ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʠ ʦʧʳʪ ʨʘʙʦʪʳ ʠʣʠ ʞʝ ʧʦʤʦʱʴ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʩʠʩʪʝʤʘʤ ʢʘʯʝʩʪʚʘ. 

ʉʬʦʨʤʫʣʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʚʦʩʝʤʴ ʧʨʠʥʮʠʧʦʚ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ 

ʢʘʯʝʩʪʚʘ: ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ; ʨʦʣʴ ʨʫʢʦʚʦʜʩʪʚʘ; ʚʦʚʣʝʯʝʥʠʝ ʨʘʙʦʪʥʠʢʦʚ; 

ʧʨʦʮʝʩʩʥʳʡ ʧʦʜʭʦʜ; ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʢ ʫʧʨʘʚʣʝʥʠʶ; ʧʦʩʪʦʷʥʥʦʝ ʫʣʫʯʰʝʥʠʝ; 

ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʬʘʢʪʘʭ; ʚʟʘʠʤʦʚʳʛʦʜʥʳʝ ʦʪʥʦʰʝʥʠʷ ʩ 

ʧʦʩʪʘʚʱʠʢʘʤʠ. 

ʈʝʘʣʠʟʘʮʠʷ ʵʪʠʭ ʧʨʠʥʮʠʧʦʚ ʠʟʤʝʥʷʝʪ ʩʣʦʞʠʚʰʠʝʩʷ ʧʦʜʭʦʜʳ ʢ ʫʧʨʘʚʣʝʥʠʶ, 

ʦʩʥʦʚʫ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʝʪ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ. ʇʨʘʢʪʠʢʘ 

ʧʦʢʘʟʘʣʘ, ʯʪʦ ʪʨʫʜʥʦʩʪʠ ʠ ʧʨʦʙʣʝʤʳ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʪʝʤ, ʯʪʦ ʝʜʠʥʳʝ ʧʨʦʮʝʩʩʳ 

ʦʙʩʣʫʞʠʚʘʶʪʩʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ ʦʙʦʩʦʙʣʝʥʥʳʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ, ʤʦʞʥʦ ʠ ʥʫʞʥʦ 

ʫʩʪʨʘʥʷʪʴ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʨʫʧʧʦʚʦʛʦ ʧʦʜʭʦʜʘ
 
[1].

 

ʊʨʝʙʫʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʯʝʪʢʠʭ ʠ ʦʪʢʨʳʪʳʭ ʩʚʷʟʝʡ, ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʧʣʘʥʘʤʠ 

ʥʘ ʙʫʜʫʱʝʝ, ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʧʦ ʯʝʪʢʦʤʫ ʧʦʥʠʤʘʥʠʶ ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʦʪʨʝʙʠʪʝʣʝʡ, 

ʠʥʠʮʠʠʨʦʚʘʥʠʷ ʩʦʚʤʝʩʪʥʳʭ ʨʘʟʨʘʙʦʪʦʢ. 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ 8 ʧʨʠʥʮʠʧʦʚ ʥʝ ʠʟʣʘʛʘʶʪʩʷ ʚ ʩʘʤʠʭ ʩʪʘʥʜʘʨʪʘʭ ʀʉʆ ʚʝʨʩʠʠ 2008. 

ʆʜʥʘʢʦ ʚʩʝ ʩʦʜʝʨʞʘʥʠʝ ʩʪʘʥʜʘʨʪʦʚ ʧʦʩʪʨʦʝʥʦ ʥʘ ʦʩʥʦʚʝ ʵʪʠʭ ʧʨʠʥʮʠʧʦʚ. 

ʉʝʨʠʷ ʩʪʘʥʜʘʨʪʦʚ ʀʉʆ ʩʝʨʠʠ 9000 ʚʝʨʩʠʠ 2008 ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʝʭ ʩʪʘʥʜʘʨʪʦʚ: 

ʀʉʆ 9000 - ʩʪʘʥʜʘʨʪ, ʚʢʣʶʯʘʶʱʠʡ ʢʦʥʮʝʧʮʠʶ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʠ 

ʪʝʨʤʠʥʦʣʦʛʠʶ; 

ʀʉʆ 9001 - ʩʪʘʥʜʘʨʪ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʡ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʠʩʪʝʤʘʤ ʢʘʯʝʩʪʚʘ; 

ʀʉʆ 9004 - ʩʪʘʥʜʘʨʪ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʤʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʧʦ ʨʘʟʨʘʙʦʪʢʝ 

ʩʠʩʪʝʤ ʢʘʯʝʩʪʚʘ; 

ʀʉʆ 19011 - ʨʫʢʦʚʦʜʷʱʠʝ ʫʢʘʟʘʥʠʷ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʘʫʜʠʪʘ ʩʠʩʪʝʤ ʦʙʱʝʛʦ 

ʨʫʢʦʚʦʜʩʪʚʘ ʢʘʯʝʩʪʚʦʤ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ [1].
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʩʪʘʥʜʘʨʪʘ ISO 9001, ʷʚʣʷʝʪʩʷ ʣʠʮʦʤ ʦʨʛʘʥʠʟʘʮʠʠ, ʛʘʨʘʥʪʦʤ ʢʘʯʝʩʪʚʘ ʝʸ ʧʨʦʜʫʢʮʠʠ, 

ʨʘʙʦʪ, ʠ ʫʩʣʫʛ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʢʫʣʴʪʫʨʳ ʧʦʩʪʨʦʝʥʠʷ 

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʚʥʫʪʨʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʩʦʟʜʘʸʪ ʝʸ ʘʚʪʦʨʠʪʝʪ ʢʘʢ ʫ ʥʘʩ ʚ 

ʩʪʨʘʥʝ, ʪʘʢ ʠ ʟʘ ʨʫʙʝʞʦʤ.  

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 

1. ISO 9000-1-94. ʉʪʘʥʜʘʨʪʳ ʧʦ ʦʙʱʝʤʫ ʨʫʢʦʚʦʜʩʪʚʫ ʢʘʯʝʩʪʚʦʤ ʠ ʦʙʝʩʧʝʯʝʥʠʶ 

ʢʘʯʝʩʪʚʘ. 

2. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʩʪʘʥʜʘʨʪʘ ʀʉʆ 9001:2000 ʚ ʤʘʣʦʤ ʙʠʟʥʝʩʝ. ʄ: ʈʀɸ 

çʉʪʘʥʜʘʨʪʳ ʠ ʢʘʯʝʩʪʚʦè, 2001. 

3. ʂʘʯʘʣʦʚ ɺ.ɸ. ʉʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ. ʀʉʆ 9001:2008 ʚ ʢʦʤʤʝʥʪʘʨʠʷʭ ʠ 

ʟʘʜʘʯʘʭ. ɺ 2-ʭ ʪʦʤʘʭ. ʄ.: ʀʟʜɸʊ, 2011. 544 ʩ. ʠ 600 ʩ. 

4. ɸʙʜʫʚʘʣʠʝʚ ɸ.ɸ., ɸʣʠʤʦʚ ʄ.ʅ., ɹʦʡʢʦ ʉ.ʈ., ʄʠʨʘʛʟʘʤʦʚ ʄ.ʄ., ʉʘʙʠʨʦʚ ʄ.ɿ. ʆʩʥʦʚʳ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ, ʩʝʨʪʠʬʠʢʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ. ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. 

ʊʘʰʢʝʥʪ. ʀʟʜ-ʚʦ çFanvatexnologiyaè, 2005.  

5. ʃʘʪʠʧʦʚ ɺ.ɹ., ʋʤʘʨʦʚ ɸ.ʉ., ɼʞʘʙʙʘʨʦʚ ʈ.ʈ., ɸʣʠʤʦʚ ʄ.ʅ., ɹʦʡʢʦ ʉ.ʈ., ʍʘʢʠʤʦʚ 
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ʢʘʯʝʩʪʚʦʤ. ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. ʊʘʰʢʝʥʪ. ʅʀʀʉʄʉ, 2007. 
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ʉʀʉʊɽʄʓ ʇʆɼɼɽʈɾʂʀ ɺʈɸʏɽɹʅʓʍ ʈɽʐɽʅʀʁ  

ɺ ʄɽɼʀʎʀʅɽ 

ʌʨʦʣʦʚ ʉ.ɺ.
1
, ʂʫʣʠʢʦʚ ɸ.ʖ.

2
, ʆʩʪʘʧʝʥʢʦ ʆ.ɸ.

3
, ʉʪʨʳʛʠʥʘ ɽ.ɺ.

4 

ʌʨʦʣʦʚ ʉ.ɺ., ʂʫʣʠʢʦʚ ɸ.ʖ., ʆʩʪʘʧʝʥʢʦ ʆ.ɸ., ʉʪʨʳʛʠʥʘ ɽ.ɺ. ʉʀʉʊɽʄʓ ʇʆɼɼɽʈɾʂʀ ɺʈɸʏɽɹʅʓʍ ʈɽʐɽʅʀʁ ɺ ʄɽɼʀʎʀʅɽ 

1ʌʨʦʣʦʚ ʉʝʨʛʝʡ ɺʣʘʜʠʤʠʨʦʚʠʯ - ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ; 
2ʂʫʣʠʢʦʚ ɸʥʜʨʝʡ ʖʨʴʝʚʠʯ - ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ; 

3ʆʩʪʘʧʝʥʢʦ ʆʣʴʛʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ï ʠʥʞʝʥʝʨ; 
4ʉʪʨʳʛʠʥʘ ɽʣʝʥʘ ɺʠʢʪʦʨʦʚʥʘ ï ʘʩʧʠʨʘʥʪ, 

ʢʘʬʝʜʨʘ ʙʠʦʤʝʜʠʮʠʥʩʢʦʡ ʪʝʭʥʠʢʠ, 

ʊʘʤʙʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʛ. ʊʘʤʙʦʚ 
 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʧʨʠʤʝʥʝʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʚʨʘʯʝʙʥʳʭ ʨʝʰʝʥʠʡ ʚ 

ʤʝʜʠʮʠʥʝ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʠʩʪʦʨʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʉʇʇɺʈ ʫʭʦʜʠʪ ʢʦʨʥʷʤʠ ʚ ʩʦʟʜʘʥʠʝ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ ʚ 70-ʭ ʛʦʜʘʭ ʍʍ 

ʚʝʢʘ. ɺ ʧʝʨʚʳʭ ʨʘʟʜʝʣʘʭ ʨʘʙʦʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʘʜʘʯʠ çʢʣʘʩʩʠʯʝʩʢʠʭè ʵʢʩʧʝʨʪʥʳʭ 

ʩʠʩʪʝʤ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʝʰʝʥʠʷ. ʉʣʝʜʫʶʱʘʷ ʯʘʩʪʴ ʧʦʩʚʷʱʝʥʘ ʦʙʩʫʞʜʝʥʠʶ 

ʚʦʧʨʦʩʦʚ ʨʘʟʚʠʪʠʷ ʠ ʠʥʪʝʛʨʘʮʠʠ ʪʘʢʠʭ ʩʠʩʪʝʤ ʚ ʨʘʤʢʘʭ ʤʦʥʠʪʦʨʠʥʛʘ ʟʜʦʨʦʚʴʷ, ʘ 

ʪʘʢʞʝ ʠʟʫʯʝʥʠʶ ʩʠʩʪʝʤ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʚʨʘʯʘ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ, ʧʨʠʤʝʥʷʝʤʳʭ ʧʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʧʘʮʠʝʥʪʦʚ ʩ ʪʦʣʩʪʦʡ ʞʠʨʦʚʦʡ 

ʧʨʦʩʣʦʡʢʦʡ (ʪʫʯʥʳʭ ʧʘʮʠʝʥʪʦʚ). ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʧʨʠʣʦʞʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʚʨʘʯʝʙʥʳʭ ʨʝʰʝʥʠʡ (ʉʇʇɺʈ), 

ʚʨʘʯʝʙʥʳʝ ʦʰʠʙʢʠ, ʵʢʩʧʝʨʪʥʘʷ ʩʠʩʪʝʤʘ (ʕʉ), ʪʦʣʩʪʘʷ ʞʠʨʦʚʘʷ ʧʨʦʩʣʦʡʢʘ, 

ʫʣʴʪʨʘʟʚʫʢʦʚʘʷ ʜʠʘʛʥʦʩʪʠʢʘ. 

 

ʆʙʱʠʝ ʟʘʤʝʯʘʥʠʷ 

ɺ ʦʙʱʝʤ ʚʠʜʝ ʧʦʜ ʪʝʨʤʠʥʦʤ çʩʠʩʪʝʤʘ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡè (Decision 

Support System, DSS) ʧʦʥʠʤʘʝʪʩʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʧʫʪʝʤ ʩʙʦʨʘ ʠ 

ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʧʨʦʮʝʩʩʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ 

ʦʙʣʘʩʪʷʭ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [1, 2]. ɺ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ ʪʘʢʠʝ ʨʝʰʝʥʠʷ 

ʥʘʟʳʚʘʶʪʩʷ ʫʪʦʯʥʝʥʥʳʤ ʪʝʨʤʠʥʦʤ çʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʚʨʘʯʝʙʥʳʭ 

ʨʝʰʝʥʠʡè (ʉʇʇɺʈ). 

ʀʟʥʘʯʘʣʴʥʦ ʚ 1970-1990 ʛʛ. ʪʝʨʤʠʥ çʵʢʩʧʝʨʪʥʳʝ ʚʨʘʯʝʙʥʳʝ ʩʠʩʪʝʤʳè ʯʘʱʝ ʚʩʝʛʦ 

ʧʦʜʨʘʟʫʤʝʚʘʣ ʨʝʘʣʠʟʘʮʠʶ ʬʫʥʢʮʠʡ, ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʧʦʤʦʛʘʶʱʠʭ ʚʨʘʯʫ ʧʦʩʪʘʚʠʪʴ 

ʧʨʘʚʠʣʴʥʳʡ ʢʣʠʥʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ. ʉʦ ʚʨʝʤʝʥʝʤ ʧʦʥʠʤʘʥʠʝ ʵʪʦʛʦ ʪʝʨʤʠʥʘ 

ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʠ ʨʘʩʰʠʨʠʣʦʩʴ. ʉʠʩʪʝʤʘʤʠ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʚʨʘʯʝʙʥʳʭ 

ʨʝʰʝʥʠʡ ʩʪʘʣʠ ʥʘʟʳʚʘʪʴ ʧʨʦʛʨʘʤʤʳ, ʧʦʤʦʛʘʶʱʠʝ ʢʣʠʥʠʮʠʩʪʘʤ ʧʨʠʥʠʤʘʪʴ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʘ ʠ, ʪʝʤ ʩʘʤʳʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʥʝʦʙʭʦʜʠʤʦʝ ʢʘʯʝʩʪʚʦ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʮʝʣʴʶ ʩʦʢʨʘʱʝʥʠʷ 

ʚʨʘʯʝʙʥʳʭ ʦʰʠʙʦʢ, ʥʦ ʥʝ ʦʛʨʘʥʠʯʠʚʘʷʩʴ ʪʦʣʴʢʦ ʵʪʠʤ. 

ɸʥʘʣʠʟ ʧʫʙʣʠʢʘʮʠʡ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʦ ʪʝʤʝ ʉʇʇɺʈ ʧʦʢʘʟʘʣ, ʯʪʦ ʨʘʟʨʘʙʦʪʢʠ 

ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʚʝʜʫʪʩʷ ʚʦ ʚʩʝʤ ʤʠʨʝ ʚ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ [3, 2, 

4, 5] ʥʝ ʤʝʥʝʝ 30 ʣʝʪ. ʇʨʠʯʝʤ ʜʠʥʘʤʠʢʘ ʧʫʙʣʠʢʘʮʠʡ ʧʦ ʵʪʦʡ ʪʝʤʝ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ 

ʧʦʢʘʟʳʚʘʝʪ ʧʦʩʪʦʷʥʥʳʡ ʨʦʩʪ, ʦʩʦʙʝʥʥʦ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ çʢʣʘʩʩʠʯʝʩʢʘʷè ʵʢʩʧʝʨʪʥʘʷ ʩʠʩʪʝʤʘ ʨʝʰʘʝʪ ʟʘʜʘʯʠ, ʦʙʣʘʜʘʶʱʠʤʠ 

ʩʣʝʜʫʶʱʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: 

- ʟʘʜʘʯʠ ʥʝ ʚʩʝʛʜʘ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʯʠʩʣʦʚʦʡ ʬʦʨʤʝ; 

- ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʭ ʠ ʟʥʘʥʠʷ ʦ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʥʝʦʜʥʦʟʥʘʯʥʳ, ʥʝʪʦʯʥʳ, 

ʧʨʦʪʠʚʦʨʝʯʠʚʳ; 

- ʮʝʣʠ ʥʝʣʴʟʷ ʚʳʨʘʟʠʪʴ ʩ ʧʦʤʦʱʴʶ ʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ; 

- ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʦʜʥʦʟʥʘʯʥʦʛʦ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ. 

ʕʪʦ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʝʜʦʧʨʝʜʝʣʠʣʦ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʕʉ ʚ ʤʝʜʠʮʠʥʝ. 



 

10 

 

ʈʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʉʇʇʈ ʚ ʃʇʋ ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʝʥʘ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦ ʪʨʝʤ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ, ʨʘʩʩʤʘʪʨʠʚʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʣʠʥʠʯʝʩʢʫʶ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʢʣʠʥʠʯʝʩʢʘʷ. ɺ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʝʚ ʢʣʠʥʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʵʢʩʧʝʨʪʳ ʥʘʟʳʚʘʶʪ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʚʨʘʯʝʙʥʳʭ ʦʰʠʙʦʢ 

ʧʨʠ ʥʘʟʥʘʯʝʥʠʠ ʧʨʝʧʘʨʘʪʦʚ ʠ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʧʦʚʳʰʝʥʠʝ ʪʦʯʥʦʩʪʠ, 

ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʠ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʫʤʝʥʴʰʝʥʠʝ 

ʯʠʩʣʘ ʦʙʦʩʪʨʝʥʠʡ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʦʙʱʝʝ 

ʩʥʠʞʝʥʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʧʦʚʳʰʝʥʠʝ ʩʪʝʧʝʥʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʣʝʯʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʥʳʤ 

ʩʪʘʥʜʘʨʪʘʤ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ. ʅʘʠʙʦʣʝʝ ʘʜʝʢʚʘʪʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʫʤʝʥʴʰʝʥʠʝ ʟʘʪʨʘʪ 

ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʦʪʯʝʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ.  

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʘʷ. ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʃʇʋ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʫʢʦʚʦʜʩʪʚʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʵʬʬʝʢʪʠʚʥʝʡʰʠʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʨʘʟʚʠʪʠʷ. ʈʝʘʣʴʥʳʝ ʧʦʜʭʦʜʳ ʃʇʋ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʝʜʠʮʠʥʩʢʠʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʫʚʝʣʠʯʠʚʘʶʪʩʷ, ʚʦ-ʧʝʨʚʳʭ, ʟʘ ʩʯʝʪ ʨʦʩʪʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʚʨʘʯʝʡ-ʜʠʘʛʥʦʩʪʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ; ʚʦ-ʚʪʦʨʳʭ, ʙʣʘʛʦʜʘʨʷ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʘʢʦʛʦ 

ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʘʢ ʢʦʤʧʴʶʪʝʨʥʳʡ ʪʦʤʦʛʨʘʬ, ʤʘʤʤʦʛʨʘʬ ʠ ʋɿʀ-

ʩʢʘʥʝʨ; ʚ-ʪʨʝʪʴʠʭ, ʨʘʮʠʦʥʘʣʠʟʘʮʠʠ ʨʘʩʭʦʜʦʚ ʥʘ ʤʝʜʠʢʘʤʝʥʪʳ, ʨʝʘʛʝʥʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ 

ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʜʨʫʛʠʝ ʤʘʪʝʨʠʘʣʳ; ʚ-ʯʝʪʚʝʨʪʳʭ, 

ʙʣʘʛʦʜʘʨʷ ʢʦʥʪʨʦʣʶ ʨʘʩʯʝʪʦʚ ʩʦ ʩʪʨʘʭʦʚʳʤʠ ʢʦʤʧʘʥʠʷʤʠ ʟʘ ʫʩʣʫʛʠ, ʦʢʘʟʘʥʥʳʝ ʧʦ 

ʩʠʩʪʝʤʝ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ (ʆʄʉ), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʢʣʶʯʠʪʴ 

ʥʝʦʙʦʩʥʦʚʘʥʥʳʝ ʥʝʜʦʧʣʘʪʳ; ʠ, ʥʘʢʦʥʝʮ, ʟʘ ʩʯʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʨʫʢʦʚʦʜʩʪʚʘ ʃʇʋ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʫʯʨʝʞʜʝʥʠʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 

ɺʘʞʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʦʤ ʕʉ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʧʦʜʩʠʩʪʝʤʳ 

ʦʙʲʷʩʥʝʥʠʷ (ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʦʧʠʩʘʥʠʷ ʠ ʦʙʦʩʥʦʚʘʥʠʷ ʮʝʧʦʯʝʢ 

ʧʨʝʜʣʦʞʝʥʥʳʭ ʨʘʩʩʫʞʜʝʥʠʡ ʠ ʟʘʢʣʶʯʝʥʠʡ). ʕʉ ʜʦʣʞʥʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʥʘʣʠʯʠʝ 

ʤʝʭʘʥʠʟʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʟʛʨʘʥʠʯʝʥʥʳʭ ʚʳʚʦʜʦʚ; ʥʝ ʪʦʣʴʢʦ ʛʝʥʝʨʘʮʠʶ ʜʠʘʛʥʦʟʘ, 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʠʣʠ ʩʦʚʝʪʦʚ, ʢʘʩʘʶʱʠʭʩʷ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʝʚ, ʥʦ ʠ ʚʦʟʤʦʞʥʦʩʪʴ 

ʬʦʨʤʫʣʠʨʦʚʘʥʠʷ ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʠʟʦʰʣʦ ʩ ʠʩʩʣʝʜʫʝʤʳʤ ʦʙʲʝʢʪʦʤ; 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʝʧʝʥʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʬʫʥʢʮʠʦʥʘʣʘ. 

 

ʌʫʥʢʮʠʠ ʕʉ ʠ ʉʇʇɺʈ ʚ ʤʝʜʠʮʠʥʝ. ʊʠʧʳ ʕʉ ʠ ʉʇʇɺʈ 

ʉʇʇɺʈ ʚ ʤʝʜʠʮʠʥʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʨʝʰʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: ʧʦʜʘʯʘ 

ʪʨʝʚʦʞʥʳʭ ʩʠʛʥʘʣʦʚ ʠ ʥʘʧʦʤʠʥʘʥʠʡ, ʘʩʩʠʩʪʠʨʦʚʘʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʜʠʘʛʥʦʩʪʠʢʠ, ʧʦʠʩʢ 

ʧʦʜʭʦʜʷʱʠʭ ʩʣʫʯʘʝʚ (ʧʨʝʮʝʜʝʥʪʦʚ), ʢʦʥʪʨʦʣʴ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʪʝʨʘʧʠʠ, ʨʘʩʧʦʟʥʘʚʘʥʠʝ 

ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʦʙʨʘʟʦʚ. ɺʘʞʥʘʷ ʬʫʥʢʮʠʷ ʉʇʇɺʈ ï ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ çʣʫʯʰʠʭ 

ʧʨʘʢʪʠʢè, ʚ ʪ.ʯ. ʤʝʞʜʫʥʘʨʦʜʥʳʭ. ʏʘʱʝ ʚʩʝʛʦ ʉʇʇɺʈ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʤʝʥʥʦ ʜʣʷ 

ʧʦʤʦʱʠ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʜʠʘʛʥʦʟʘ, ʥʘʟʥʘʯʝʥʠʠ ʠ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʢʦʨʨʝʢʪʠʨʦʚʢʝ 

ʥʘʟʥʘʯʝʥʥʦʛʦ ʣʝʯʝʥʠʷ. ʆʜʥʘʢʦ ʦʙʣʘʩʪʴ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʦʭʚʘʪʳʚʘʝʪ ʚʩʝ ʫʨʦʚʥʠ ʟʘʙʦʪʳ 

ʦ ʟʜʦʨʦʚʴʝ. 

ɺ ʦʩʦʙʳʡ ʢʣʘʩʩ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʠʩʪʝʤʳ ʠʥʪʝʨʧʨʝʪʘʮʠʡ ʤʝʜʠʮʠʥʩʢʠʭ 

ʠʟʦʙʨʘʞʝʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʄʈʊ ʠ ʂʊ, ʘʥʘʣʠʪʠʢʠ ʚʢʣʶʯʘʶʪ ʨʘʟʚʠʪʠʝ ʉʇʇɺʈ ʚ 

ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʩʢʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʚ ʯʠʩʣʦ ʚʘʞʥʝʡʰʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʥʜʦʚ ʥʘ 

ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ. 

ʊʘʢʞʝ ʉʇʇɺʈ  ʠʛʨʘʶʪ ʨʦʣʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʣʘʪʬʦʨʤ  ʠ ʩʨʝʜʩʪʚ ʧʦʚʳʰʝʥʠʷ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʚʨʘʯʝʡ, ʚ ʪ.ʯ. ʚ ʩʦʩʪʘʚʝ ʪʝʣʝʤʝʜʠʮʠʥʩʢʠʭ ʩʠʩʪʝʤ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ, ʦʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʜʜʝʨʞʢʫ ʧʨʦʚʝʜʝʥʠʷ ʤʝʜʠʮʠʥʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
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ʂʨʘʪʢʘʷ ʠʩʪʦʨʠʷ ʉʇʇʈ ʚ ʤʝʜʠʮʠʥʝ ʠ ʦʙʣʘʩʪʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʤʝʜʠʮʠʥʝ 

ʥʘʯʘʣʠʩʴ ʚ ʢʦʥʮʝ 60-ʭ ʥʘʯʘʣʝ 70-ʭ ʛʛ. XX ʚʝʢʘ. ʇʝʨʚʳʤʠ ʨʘʟʨʘʙʦʪʢʘʤʠ ʙʳʣʠ  ʪʘʢʠʝ 

ʩʠʩʪʝʤʳ, ʢʘʢ AAHelp (ʋʥʠʚʝʨʩʠʪʝʪ ʃʠʜʩʘ),  ʠʟʫʯʘʶʱʘʷ ʧʦʠʩʢ ʧʨʠʯʠʥ ʨʝʟʢʠʭ ʙʦʣʝʡ ʠ 

ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ; ʩʠʩʪʝʤʘ 

INTERNIST (ʇʠʪʪʩʙʫʨʛʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ) ʨʝʰʘʣʘ ʚʦʧʨʦʩ ʧʦʤʦʱʠ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ 

ʜʠʘʛʥʦʟʘ ʧʦ ʥʘʙʣʶʜʘʝʤʳʤ ʩʠʤʧʪʦʤʘʤ, ʠ ʨʷʜ ʜʨʫʛʠʭ ʩʠʩʪʝʤ. ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʤ 

ʨʝʰʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʩʯʠʪʘʝʪʩʷ ʧʨʦʦʙʨʘʟʦʤ ʧʦʩʣʝʜʫʶʱʠʭ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ ʚ 

ʤʝʜʠʮʠʥʝ, ʩʪʘʣʘ ʩʠʩʪʝʤʘ MICIN, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚ ʉʪʵʥʬʦʨʜʝ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ 

ʦʢʘʟʘʥʠʷ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʠʩʪʘʤ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʜʠʘʛʥʦʟʘ ʠ ʥʘʟʥʘʯʝʥʠʠ ʣʝʯʝʥʠʷ ʧʨʠ 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ. 

ʇʨʠʤʝʨʘʤʠ ʠʟʚʝʩʪʥʳʭ ʢʣʘʩʩʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʷʚʣʷʶʪʩʷ: Germwatcher, ʨʘʟʨʘʙʦʪʘʥʥʘʷ 

ʚ ʧʦʤʦʱʴ ʙʦʣʴʥʠʯʥʦʤʫ ʵʧʠʜʝʤʠʦʣʦʛʫ; PEIRS, ʠʥʪʝʨʧʨʝʪʠʨʫʶʱʘʷ ʠ ʢʦʤʤʝʥʪʠʨʫʶʱʘʷ 

ʦʪʯʝʪʳ ʧʦ ʭʠʤʠʯʝʩʢʠʤ ʧʘʪʦʣʦʛʠʷʤ; Puff, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʫʣʴʤʦʥʦʣʦʛʠʯʝʩʢʦʛʦ ʪʝʩʪʘ; HELP - ʧʦʣʥʘʷ 

ʛʦʩʧʠʪʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʪʝʭʥʦʣʦʛʠʷʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ; SETH ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʘʥʘʣʠʟʘ ʪʦʢʩʠʯʥʦʩʪʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ; 

ʩʠʩʪʝʤʳ ʚ ʦʙʣʘʩʪʠ ʢʣʠʥʠʯʝʩʢʦʡ ʤʠʢʨʦʙʠʦʣʦʛʠʠ - Vitek2 Compact, BD Phoenix, 

MicroScan ʠ ʜʨ.; ATTENDING ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʠʩʢ ʦʰʠʙʦʢ ʚ ʧʨʝʜʣʘʛʘʝʤʦʤ ʨʝʰʝʥʠʠ ʠ 

ʚʳʜʚʠʞʝʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʚʘʨʠʘʥʪʘ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʉʇʇɺʈ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʭʠʨʫʨʛʠʠ. K. Polat et al. [6] 

ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʉʇʇɺʈ ʚ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʭʠʨʫʨʛʠʠ. 

ɺ 2007 ʛ. R. Mofidi et al. [7] ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʉʇʇɺʈ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʪʷʞʝʩʪʠ 

ʦʩʪʨʦʛʦ ʧʘʥʢʨʝʘʪʠʪʘ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʣʝʪʘʣʴʥʦʛʦ ʠʩʭʦʜʘ. 

ʂʨʦʤʝ ʪʦʛʦ ʩʫʱʝʩʪʚʫʶʪ ʜʨʫʛʠʝ ʩʠʩʪʝʤʳ: VM; ABEL; AI /COAG; AI /RHEUM; 

ANNA; BLUE; ATTENDING; GUIDON... ʇʦʜʨʦʙʥʦ ʦʧʠʩʘʥʠʝ ʵʪʠʭ ʩʠʩʪʝʤ ʧʨʠʚʝʜʝʥʦ ʚ 

ʠʩʪʦʯʥʠʢʘʭ [8, 9, 10]. 

 

ʆʪʝʯʝʩʪʚʝʥʥʳʝ ʩʠʩʪʝʤʳ 80-90  ʛʛ. XX ʚʝʢʘ 

ʇʨʘʢʪʠʯʝʩʢʠ ʚ ʪʦ ʞʝ ʩʘʤʦʝ ʚʨʝʤʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʪʘʢʞʝ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʨʷʜ 

ʕʉ/ʉʇʇɺʈ ʚ ʤʝʜʠʮʠʥʝ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʳʭ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʠʤ, ʧʦ ʪʦʤʫ ʚʨʝʤʝʥʠ, 

ʫʨʦʚʥʝʤ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʴʶ. ʇʨʠʤʝʨʳ: ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʜʣʷ 

ʩʠʥʜʨʦʤʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʥʝʦʪʣʦʞʥʳʭ ʩʦʩʪʦʷʥʠʡ ʫ ʜʝʪʝʡ çɼʀʅè [11], ʩʦʟʜʘʥʥʘʷ ʚ 

ʄʦʩʢʦʚʩʢʦʤ ʅʀʀ ʧʝʜʠʘʪʨʠʠ ʠ ʜʝʪʩʢʦʡ ʭʠʨʫʨʛʠʠ; ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ çɸʡʙʦʣʠʪè 

[12] ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ, ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʢʦʨʨʝʢʮʠʠ ʪʝʨʘʧʠʠ ʦʩʪʨʳʭ ʨʘʩʩʪʨʦʡʩʪʚ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʫ ʜʝʪʝʡ, ʩʦʟʜʘʥʥʳʡ ʚ ʎʝʥʪʨʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʭʠʨʫʨʛʠʠ ʠʤʝʥʠ 

ɸ.ʅ. ɹʘʢʫʣʝʚʘ; ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʠ ʵʢʩʧʝʨʪʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ çɼʀʅɸʈè ʜʣʷ 

ʨʝʘʥʠʤʘʮʠʦʥʥʦ-ʢʦʥʩʫʣʴʪʘʪʠʚʥʦʛʦ ʮʝʥʪʨʘ (ʈʂʎ), ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʡ 

ʧʝʜʠʘʪʨʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʘʢʘʜʝʤʠʝʡ ʠ ʉʚʝʨʜʣʦʚʩʢʦʡ ʆɼʂɹ ʧʨʠ ʫʯʘʩʪʠʠ 

ʩʦʪʨʫʜʥʠʢʦʚ ʀʥʩʪʠʪʫʪʘ ʙʠʦʬʠʟʠʢʠ ʋʨʦʈɸʅ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʙʝʩʧʝʯʠʪʴ ʜʠʩʪʘʥʮʠʦʥʥʦʝ 

ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʙʦʣʴʥʳʤʠ ʩ ʫʛʨʦʞʘʝʤʳʤʠ ʩʦʩʪʦʷʥʠʷʤʠ; ʩʠʩʪʝʤʘ ʧʦ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤ 

ʙʦʣʝʟʥʷʤ ʫ ʜʝʪʝʡ çɼʀɸɻɽʅè [13], ʩʦʟʜʘʥʥʘʷ ʚ ʄʦʩʢʦʚʩʢʦʤ ʅʀʀ ʧʝʜʠʘʪʨʠʠ ʠ 

ʜʝʪʩʢʦʡ ʭʠʨʫʨʛʠʠ; ʚ ʄʝʜʠʢʦ-ʛʝʥʝʪʠʯʝʩʢʦʤ ʥʘʫʯʥʦʤ ʮʝʥʪʨʝ ʈɸʄʅ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ 

ʩʠʩʪʝʤʘ ʧʦ ʭʨʦʤʦʩʦʤʥʦʡ ʧʘʪʦʣʦʛʠʠ SYNGEN ʠ ʨʷʜ ʜʨʫʛʠʭ. 

ʆʜʥʘʢʦ, ʵʪʠ ʩʠʩʪʝʤʳ, ʧʝʨʝʜʦʚʳʝ ʜʣʷ ʩʚʦʝʛʦ ʚʨʝʤʝʥʠ, ʫʞʝ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʪʘʨʝʣʠ, 

ʥʝ ʧʦʣʫʯʠʚ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ, ʥʘ ʩʤʝʥʫ ʠʤ ʧʨʠʰʣʠ ʜʨʫʛʠʝ ï ʩ ʙʦʣʝʝ 

ʩʦʚʝʨʰʝʥʥʳʤʠ IT-ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʘʣʛʦʨʠʪʤʘʤʠ, ʤʝʪʦʜʘʤʠ, ʩʨʝʜʩʪʚʘʤʠ, ʘ ʪʘʢʞʝ 

ʠʩʧʦʣʴʟʫʝʤʳʤʠ  ʤʝʜʠʮʠʥʩʢʠʤʠ ʟʥʘʥʠʷʤʠ.  

 

ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʕʉ ʠ ʉʇʇɺʈ ʚ ʤʝʜʠʮʠʥʝ ʟʘ ʨʫʙʝʞʦʤ 

ʉ 2000-ʛʦ ʛʦʜʘ ʠ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʩʧʝʰʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʩʠʩʪʝʤʳ: 

IndiGO (Archimedes) ï ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʢʣʠʥʠʯʝʩʢʦʡ, 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʠ ʩʚʝʜʝʥʠʡ ʦʙ ʫʧʨʘʚʣʝʥʠʠ ʧʨʦʮʝʩʩʦʤ ʣʝʯʝʥʠʷ ʠ ʬʦʨʤʠʨʫʝʪ 
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ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʦʪʦʢʦʣʳ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ; Auminence ï ʩʠʩʪʝʤʘ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʘʥʘʣʠʟʠʨʫʝʪ ʩʚʝʜʝʥʠʷ ʦ ʩʠʤʧʪʦʤʘʭ ʠ ʜʨ. 

ʠʥʬʦʨʤʘʮʠʶ, ʬʦʨʤʠʨʫʝʪ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʧʣʘʥ; DiagnosisOne ï ʩʠʩʪʝʤʘ ʠʩʧʦʣʴʟʫʝʪ 

ʜʘʥʥʳʝ ʦʙ ʦʢʘʟʘʥʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛʘʭ ʠ  ʜʨʫʛʠʝ ʩʚʝʜʝʥʠʷ ʜʣʷ ʧʦʠʩʢʘ ʫʧʫʱʝʥʠʡ 

ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʣʘʥʦʚ ʣʝʯʝʥʠʷ; ʉʇʇɺʈ Isabel Healthcare ï ʩʠʩʪʝʤʘ ʧʦʜʜʝʨʞʢʠ 

ʧʨʠʥʷʪʠʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʩʚʝʜʝʥʠʡ ʦ ʩʠʤʧʪʦʤʘʭ; Problem-

Knowledge Couplers (Sharecare) ï ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʚ ʩʬʝʨʝ 

ʟʜʦʨʦʚʴʷ ʩ ʰʠʨʦʢʠʤ ʬʫʥʢʮʠʦʥʘʣʦʤ; VisualDx ï ʩʠʩʪʝʤʘ ʧʦʜʜʝʨʞʢʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʥʮʠʧʦʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ; ʉʇʇɺʈ 

Siemens ï ʩʠʩʪʝʤʳ Protis - ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʩʣʝʜʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʩʚʝʜʝʥʠʡ ʦ ʙʦʣʴʰʦʤ ʯʠʩʣʝ ʧʘʮʠʝʥʪʦʚ; Nuance ï ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ ʜʣʷ ʨʘʜʠʦʣʦʛʠʠ; ʩʠʩʪʝʤʘ IBM Watson  - ʩʫʧʝʨʢʦʤʧʴʶʪʝʨ ʬʠʨʤʳ IBM, 

ʦʩʥʘʱʸʥʥʳʡ ʚʦʧʨʦʩʥʦ-ʦʪʚʝʪʥʦʡ ʩʠʩʪʝʤʦʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ.  

ɺ ʥʘʧʨʘʚʣʝʥʠʠ ʉʇʇɺʈ ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʙʦʣʝʝ ʧʨʦʩʪʳʝ ʧʨʦʛʨʘʤʤʳ, ʪʘʢʠʝ ʢʘʢ 

ʩʠʤʧʪʦʤ-ʯʝʢʝʨʳ ʠ ʜʨʫʛʠʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʢʦʥʝʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʇʨʠʤʝʨʳ: WebMD 

Symptom Checker, DrNow, iParmacy, EasyDiagnosis ʠ ʜʨ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʚʝʜʫʱʠʭ ʉʇʇɺʈ ʩʠʩʪʝʤ ʠʤʝʶʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʥʣʘʡʥ- ʠ 

ʤʦʙʠʣʴʥʳʝ ʚʝʨʩʠʠ. 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʈʦʩʩʠʡʩʢʠʝ ʉʇʇɺʈ 

ʅʝʩʤʦʪʨʷ ʥʘ ʤʥʦʞʝʩʪʚʦ ʜʠʩʢʫʩʩʠʡ ʧʦ ʧʨʦʙʣʝʤʘʪʠʢʝ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ ʚ 

ʤʝʜʠʮʠʥʝ, ʘʢʪʠʚʥʦʛʦ ʦʙʩʫʞʜʝʥʠʷ ʪʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʵʢʩʧʝʨʪʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʚ ʩʬʝʨʝ 

ʟʜʦʨʦʚʴʷ, ʜʦ ʚʥʝʜʨʝʥʠʷ ʜʦʭʦʜʠʪ ʤʘʣʦʝ ʯʠʩʣʦ ʨʘʟʨʘʙʦʪʦʢ ï ʙʦʣɹh ʘʷ ʠʭ ʯʘʩʪʴ 

ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʣʠʰʴ ʧʫʙʣʠʢʘʮʠʷʤʠ ʚ ʥʘʫʯʥʳʭ ʠʟʜʘʥʠʷʭ ʠ ʚʳʩʪʫʧʣʝʥʠʷʤʠ ʥʘ 

ʢʦʥʬʝʨʝʥʮʠʷʭ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʚʦʝʥʳ ʠ ʫʩʧʝʰʥʦ ʨʝʘʣʠʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ 

ʩʠʩʪʝʤʳ: OncoFinder (ʆʥʢʦʬʘʡʥʜʝʨ) ï ʧʨʦʛʨʘʤʤʘ ʘʥʘʣʠʟʘ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ 

ʩʠʛʥʘʣʴʥʳʭ ʧʫʪʝʡ ʠ ʧʦʜʙʦʨʘ ʥʘʠʣʫʯʰʠʭ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʨʘʢʘ; ʩʝʨʚʠʩ ONDOC ï ʩʠʩʪʝʤʘ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʝʨʚʠʩʳ ʜʣʷ ʥʘʜʝʞʥʦʛʦ ʭʨʘʥʝʥʠʷ ʧʝʨʩʦʥʘʣʴʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʝʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʚʳʷʚʣʝʥʠʷ ʣʫʯʰʝʛʦ ʩʧʦʩʦʙʘ ʫʢʨʝʧʣʝʥʠʷ ʠ 

ʩʦʭʨʘʥʝʥʠʷ ʟʜʦʨʦʚʴʷ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʩʬʝʨʝ ʉʇʇɺʈ ʚʝʜʫʪʩʷ ʢʦʤʧʘʥʠʝʡ ɿɸʆ çʉʦʮʤʝʜʠʢʘè. ʈʷʜ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʢʦʤʧʘʥʠʡ ʚʝʜʝʪ ʨʘʟʨʘʙʦʪʢʫ ʩʠʤʧʪʦʤ-ʯʝʢʝʨʦʚ: Medme, Mail.ru ʠ ʜʨ.  

ʆʪʜʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʝʜʫʪʩʷ ʚ ʚʫʟʘʭ ʠ ʅʀʀ. ʊʘʢ, ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ 

ʫʥʠʚʝʨʩʠʪʝʪʝ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ, ʨʘʟʨʘʙʦʪʘʥʘ ʵʢʩʧʝʨʪʥʘʷ ʩʠʩʪʝʤʘ ʤʝʜʠʮʠʥʩʢʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ʤʝʪʦʜʦʤ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ 

ʨʠʪʤʦʛʨʘʬʠʠ, ʚ ʊʦʤʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ - ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ 

ʧʨʠʥʷʪʠʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠ ʧʩʠʭʦʢʦʨʨʝʢʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ ʧʦ ʧʩʠʭʦʤʘʪʠʯʝʩʢʠʤ 

ʟʘʙʦʣʝʚʘʥʠʷʤ, ʥʘ ʢʘʬʝʜʨʝ ʙʠʦʤʝʜʠʮʠʥʩʢʦʡ ʠ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʦʡ ʵʣʝʢʪʨʦʥʠʢʠ 

ʈʷʟʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʨʘʟʨʘʙʦʪʘʥʘ ʉʇʇɺʈ 

ʜʣʷ ʵʥʜʦʩʢʦʧʠʠ. ʀʉɸ ʈɸʅ ʨʘʟʨʘʙʦʪʘʣ ʩʝʤʝʡʩʪʚʦ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʠ ʧʦʧʫʣʷʨʥʦʛʦ ʫʨʦʚʥʝʡ ʜʣʷ ʦʮʝʥʢʠ ʠ ʧʨʦʛʥʦʟʘ 

ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʘʨʝʥʠʷ ʯʝʣʦʚʝʢʘ, ʘ ʪʘʢʞʝ ʜʣʷ ʚʳʨʘʙʦʪʢʠ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʠ ʧʨʦʛʨʘʤʤ ʧʨʦʬʠʣʘʢʪʠʢʠ ʩʪʘʨʝʥʠʷ ʠ ʦʙʱʝʛʦ ʦʟʜʦʨʦʚʣʝʥʠʷ. ʅʘ ʙʘʟʝ 

ʀʥʩʪʠʪʫʪʘ ʪʨʘʥʩʣʷʮʠʦʥʥʦʡ ʤʝʜʠʮʠʥʳ ʩʦʚʤʝʩʪʥʦ ʩ ʌɻɹʋ çʉɿʌʄʀʎ ʠʤ. ɺ.ɸ. 

ɸʣʤʘʟʦʚʘè ʚ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ çʉʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ 

ʤʝʜʠʮʠʥʝè ʠʩʩʣʝʜʫʶʪ ʤʦʜʝʣʠ, ʤʝʪʦʜʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʥʠʷ ʉʇʇɺʈ ʜʣʷ 

ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʤʝʜʠʮʠʥʳ. 

 

ʉʇʇɺʈ ʧʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʧʘʮʠʝʥʪʦʚ ʩ ʪʦʣʩʪʦʡ ʞʠʨʦʚʦʡ ʧʨʦʩʣʦʡʢʦʡ ʤʝʪʦʜʘʤʠ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 

ʊʦʣʩʪʘʷ ʞʠʨʦʚʘʷ ʧʨʦʩʣʦʡʢʘ ʫʭʫʜʰʘʝʪ ʢʘʯʝʩʪʚʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʯʪʦ ʜʝʣʘʝʪ  

ʟʘʪʨʫʜʥʠʪʝʣʴʥʳʤ  ʠʣʠ ʥʝʚʦʟʤʦʞʥʳʤ ʧʦʣʫʯʝʥʠʝ ʘʜʝʢʚʘʪʥʳʭ  ʜʣʷ ʢʣʠʥʠʯʝʩʢʦʡ 



 

13 

 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʡ. ʅʘʧʨʠʤʝʨ, ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ (3-7 ʄɻʮ), ʦʙʳʯʥʦ 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʦʨʛʘʥʦʚ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ, 50% ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʧʫʯʢʘ ʦʩʣʘʙʣʷʝʪʩʷ, ʢʦʛʜʘ ʣʫʯ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ 1 ʩʤ ʞʠʨʘ ʠ ʫʨʦʚʝʥʴ ʫʣʴʪʨʘʟʚʫʢʘ ʧʘʜʘʝʪ 

ʥʘ 3 ʜɹ. ʇʨʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ  ʧʘʮʠʝʥʪʦʚ ʩ 8 ʩʤ ʵʢʩʪʨʘʧʝʨʠʪʦʥʝʘʣʴʥʦʛʦ 

ʞʠʨʘ, ʜʦ ʦʨʛʘʥʘ ʜʦʰʣʦ ʙʳ ʣʠʰʴ 6% ʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʫʯʢʘ. 

ʆʩʣʘʙʣʝʥʠʝ ʤʝʥʴʰʝ ʥʘ ʙʦʣʝʝ ʥʠʟʢʠʭ ʯʘʩʪʦʪʘʭ, ʥʦ ʥʘ ʥʠʭ ʩʥʠʞʘʝʪʩʷ ʨʘʟʨʝʰʝʥʠʝ 

ʠʟʦʙʨʘʞʝʥʠʷ [14].  

ʇʨʠ ʘʙʜʦʤʠʥʘʣʴʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʷʭ ʧʘʮʠʝʥʪʦʚ ʩ ʪʦʣʩʪʦʡ ʞʠʨʦʚʦʡ ʧʨʦʩʣʦʡʢʦʡ, 

ʪʫʯʥʳʭ ʧʘʮʠʝʥʪʦʚ, ʢʘʯʝʩʪʚʦ ʠʟʦʙʨʘʞʝʥʠʷ ʤʦʞʥʦ ʫʣʫʯʰʠʪʴ, ʧʨʠʤʝʥʷʷ ʜʘʪʯʠʢʠ ʩ ʙʦʣʝʝ 

ʥʠʟʢʦʡ ʯʘʩʪʦʪʦʡ ʠʣʠ ʧʝʨʝʢʣʶʯʘʷ ʤʥʦʛʦʯʘʩʪʦʪʥʳʡ ʜʘʪʯʠʢ ʥʘ ʨʘʙʦʪʫ ʩ ʥʠʟʢʦʡ 

ʯʘʩʪʦʪʦʡ. ʊʘʢ, ʝʩʣʠ ʩʪʘʥʜʘʨʪʥʘʷ ʯʘʩʪʦʪʘ ʜʣʷ ʘʙʜʦʤʠʥʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʟʨʦʩʣʳʭ 

3,5 ʄɻʮ, ʪʦ ʧʝʨʝʭʦʜ ʥʘ ʯʘʩʪʦʪʫ 2-2,5 ʄɻʮ ʧʦʟʚʦʣʠʪ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʩʪʨʫʢʪʫʨ ʠ ʦʨʛʘʥʦʚ ʥʘ ʛʣʫʙʠʥʘʭ ʙʦʣʝʝ 10-15 ʩʤ.  

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʝʨʜʮʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʚʳʨʘʞʝʥʥʳʤ ʩʣʦʝʤ ʧʦʜʢʦʞʥʦʞʠʨʦʚʦʡ 

ʢʣʝʪʯʘʪʢʠ ʠ ʨʘʟʚʠʪʦʡ ʤʫʩʢʫʣʘʪʫʨʳ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠʟʦʙʨʘʞʝʥʠʡ ʤʦʞʝʪ ʙʳʪʴ 

ʜʦʩʪʠʛʥʫʪʦ ʧʨʠʤʝʥʝʥʠʝʤ ʜʘʪʯʠʢʦʚ ʩ ʙʦʣʝʝ ʥʠʟʢʦʡ ʯʘʩʪʦʪʦʡ ʠ ʨʝʞʠʤʘ ʥʘʪʠʚʥʦʡ 

ʪʢʘʥʝʚʦʡ ʛʘʨʤʦʥʠʢʠ. 

ʊʝʭʥʦʣʦʛʠʷ ʪʢʘʥʝʚʦʡ ʛʘʨʤʦʥʠʢʠ, ʠʣʠ ʥʘʪʠʚʥʦʡ ʛʘʨʤʦʥʠʢʠ (native tissue harmonic 

imaging) ï ʤʝʪʦʜ ʧʦʣʫʯʝʥʠʷ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʢʦʪʦʨʳʡ ʚʦ ʤʥʦʛʠʭ 

ʩʣʫʯʘʷʭ ʫʣʫʯʰʘʝʪ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʘʮʠʝʥʪʦʚ ʩ 

ʪʦʣʩʪʦʡ ʞʠʨʦʚʦʡ ʧʨʦʩʣʦʡʢʦʡ, çʪʨʫʜʥʳʭè ʧʘʮʠʝʥʪʦʚ (difficult-to-image patients). 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʢʘʥʝʚʦʡ ʛʘʨʤʦʥʠʢʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ 

ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʭʦʨʦʰʝʡ ʧʨʦʥʠʢʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ. ɺ ʨʝʞʠʤʝ 

ʪʢʘʥʝʚʦʡ ʛʘʨʤʦʥʠʢʠ ʜʘʪʯʠʢ ʠʟʣʫʯʘʝʪ ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʩʠʛʥʘʣʳ ʥʘ ʥʠʟʢʦʡ ʯʘʩʪʦʪʝ, 

ʥʘʧʨʠʤʝʨ, 2 ʄɻʮ, ʘ ʧʨʠʙʦʨ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʠʝʤ ʵʭʦ-ʩʠʛʥʘʣʦʚ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʭ 

ʯʘʩʪʦʪʘʭ ï 4,6 ʄɻʮ ʠ ʪ.ʜ.  

ʅʝ ʚʩʝʛʜʘ ʥʘ ʋɿʀ ʫʜʘʝʪʩʷ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʘʧʧʝʥʜʠʢʩ. ʇʨʘʚʠʣʴʥʦʤʫ 

ʠʩʩʣʝʜʦʚʘʥʠʶ ʤʦʛʫʪ ʤʝʰʘʪʴ ʩʠʣʴʥʦʝ ʚʟʜʫʪʠʝ ʢʠʰʝʯʥʠʢʘ ʠ ʠʟʙʳʪʦʯʥʳʡ ʚʝʩ ʧʘʮʠʝʥʪʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʘʧʧʝʥʜʠʢʩʘ ʧʨʦʚʦʜʠʪʩʷ ʦʙʳʯʥʳʤ ʜʘʪʯʠʢʦʤ (ʘʙʜʦʤʠʥʘʣʴʥʳʤ) ʯʝʨʝʟ 

ʧʝʨʝʜʥʶʶ ʙʨʶʰʥʫʶ ʩʪʝʥʢʫ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠʸʤ, ʥʘʟʳʚʘʝʤʳʡ 

ʜʦʟʠʨʦʚʘʥʥʘʷ ʢʦʤʧʨʝʩʩʠʷ. ɺʨʘʯ ʦʩʪʦʨʦʞʥʦ ʥʘʜʘʚʣʠʚʘʝʪ ʜʘʪʯʠʢʦʤ ʚ ʧʨʦʝʢʮʠʠ 

ʘʧʧʝʥʜʠʢʩʘ. ʊʝʤ ʩʘʤʳʤ ʧʝʪʣʠ ʢʠʰʝʯʥʠʢʘ ʩʤʝʱʘʶʪʩʷ, ʠ ʧʨʦʠʩʭʦʜʠʪ ʫʜʘʣʝʥʠʝ ʠʟ ʥʠʭ 

ʛʘʟʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ ʚʠʟʫʘʣʠʟʘʮʠʶ ʘʧʧʝʥʜʠʢʩʘ. ʇʨʠ ʩʢʘʥʠʨʦʚʘʥʠʠ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʤ ʜʘʪʯʠʢʦʤ ʫ ʪʫʯʥʳʭ ʧʘʮʠʝʥʪʦʚ ʘʧʧʝʥʜʠʢʩ ʤʦʞʝʪ ʙʳʪʴ ʟʘ ʧʨʝʜʝʣʘʤʠ 

ʦʙʟʦʨʘ. ʇʦʵʪʦʤʫ ʚ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʶʪ ʥʠʟʢʦʯʘʩʪʦʪʥʳʡ ʢʦʥʚʝʢʩʥʳʡ 

ʜʘʪʯʠʢ  ʩ ʯʘʩʪʦʪʦʡ 3,5 ʄɻʮ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʙʦʣʴʰʫʶ ʧʝʥʝʪʨʘʮʠʶ ʫʣʴʪʨʘʟʚʫʢʘ ʠ 

ʰʠʨʦʢʠʡ ʦʙʟʦʨ. 

ʇʦʚʳʩʠʪʴ ʢʦʥʪʨʘʩʪ ʤʝʞʜʫ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʦʡ ʠ ʞʠʨʦʚʦʡ ʪʢʘʥʴʶ, ʧʦʜʯʝʨʢʥʫʪʴ 

ʢʦʥʪʫʨʳ ʧʦʟʚʦʣʷʝʪ ʥʦʚʳʡ ʨʝʞʠʤ SIP (Silky Image Processing, ʜʦʩʣʦʚʥʦ ʧʝʨʝʚʦʜʠʪʩʷ 

ʢʘʢ "ʆʙʨʘʙʦʪʢʘ ʧʦ ʪʠʧʫ ʰʝʣʢʦʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ")  ʚ ʩʪʝʧʝʥʠ ʥʘʩʪʨʦʡʢʠ SIP 

Application ɺ. ʕʪʦʪ ʨʝʞʠʤ ʚʧʝʨʚʳʝ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʚ 2014 ʛʦʜʫ. ʆʥ ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʚʦʜʠʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʣʫʯʰʝʥʠʝ ʚʠʟʫʘʣʠʟʘʮʠʠ ʋɿʀ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ɺ-ʨʝʞʠʤʝ ʚ 

ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ʕʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʫʱʝʩʪʚʝʥʥʦʤ ʧʦʜʘʚʣʝʥʠʠ ʟʝʨʥʠʩʪʦʩʪʠ (ʩʧʝʢʣ-

ʰʫʤʝ) ʠ ʚʳʜʝʣʝʥʠʠ ʢʦʥʪʫʨʦʚ ʦʙʨʘʟʦʚʘʥʠʡ ʙʝʟ ʧʦʪʝʨʠ ʤʝʣʢʠʭ ʜʝʪʘʣʝʡ ʠ ʬʘʢʪʫʨʳ 

ʠʩʩʣʝʜʫʝʤʦʡ ʪʢʘʥʠ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʥʝ ʪʦʣʴʢʦ ʫʣʫʯʰʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʜʠʘʛʥʦʩʪʠʢʠ, ʥʦ 

ʪʘʢʞʝ ʩʥʠʞʘʝʪʩʷ ʥʘʛʨʫʟʢʘ ʥʘ ʟʨʝʥʠʝ ʚʨʘʯʘ. 

ʃʫʯʰʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʨʠ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʪʫʯʥʳʭ 

ʧʘʮʠʝʥʪʦʚ  ʧʦʟʚʦʣʷʶʪ ʜʦʙʠʪʴʩʷ ʧʝʨʝʜʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ:  

- ʫʣʫʯʰʝʥʥʘʷ ʪʢʘʥʝʚʘʷ ʛʘʨʤʦʥʠʢʘ, ʙʣʘʛʦʜʘʨʷ ʩʧʝʮʠʘʣʴʥʦʤʫ ʢʦʜʠʨʦʚʘʥʠʶ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʩʠʛʥʘʣʘ ʢʦʪʦʨʦʡ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʙʦʣʴʰʫʶ ʛʣʫʙʠʥʫ ʧʨʦʥʠʢʥʦʚʝʥʠʷ, 

ʩʦʭʨʘʥʷʷ ʨʘʟʨʝʰʝʥʠʝ; 
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- ʪʢʘʥʝʚʘʷ ʠʥʚʝʨʩʥʘʷ ʛʘʨʤʦʥʠʢʘ, ʢʦʪʦʨʘʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʷʤʦʡ ʛʘʨʤʦʥʠʢʦʡ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʣʫʯʰʝʝ ʢʘʯʝʩʪʚʦ, ʧʦʪʦʤʫ ʯʪʦ ʙʘʟʦʚʳʡ ʠ ʠʥʚʝʨʩʥʳʡ ʩʠʛʥʘʣʳ ʧʨʦʭʦʜʷʪ 

ʩʢʚʦʟʴ ʪʝʣʦ ʠ ʧʨʠ ʩʣʦʞʝʥʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʬʠʣʴʪʨʫʶʪʩʷ ʰʫʤʳ, 

- ʨʝʞʠʤ ʩʦʩʪʘʚʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʢʘʞʜʘʷ ʪʦʯʢʘ ʥʘ ʵʢʨʘʥʝ ʧʦʣʫʯʘʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʦʪʨʘʞʝʥʠʷ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʩʠʛʥʘʣʘ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʣʫʯʝʡ, ʦʪʢʣʦʥʝʥʥʳʭ ʢ 

ʮʝʥʪʨʫ, ʘ ʥʝ ʦʪ ʦʜʥʦʛʦ ʣʫʯʘ. 

ʇʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʣʶʜʝʡ ʩ ʧʦʚʳʰʝʥʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ ʧʨʠʤʝʥʷʝʪʩʷ ʥʝʠʥʚʘʟʠʚʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʵʣʘʩʪʦʛʨʘʬʠʷ, ʷʚʣʷʶʱʝʝʩʷ ʦʜʥʦʡ ʠʟ ʧʦʧʫʣʷʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʫʣʴʪʨʘʟʚʫʢʝ.  

ʆʧʠʩʘʥʥʳʝ ʤʝʪʦʜʳ ʦʙʩʣʝʜʦʚʘʥʠʷ ʪʫʯʥʳʭ ʧʘʮʠʝʥʪʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʶʪ 

ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʘʝʤʳʭ ʵʭʦʛʨʘʤʤ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʧʦʣʥʦʩʪʴʶ ʧʨʦʙʣʝʤʘ ʥʝ ʨʝʰʝʥʘ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʧʦʢʘ ʥʝ ʫʜʘʝʪʩʷ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʩʥʠʞʝʥʠʷ ʢʦʥʪʨʘʩʪʘ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʦʨʛʘʥʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʟʘ ʥʝʦʜʥʦʨʦʜʥʦʡ ʪʦʣʩʪʦʡ ʞʠʨʦʚʦʡ ʧʨʦʩʣʦʡʢʦʡ. ʇʦʵʪʦʤʫ 

ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦ-ʧʨʝʞʥʝʤʫ ʥʘʮʝʣʝʥʳ ʥʘ ʨʘʟʨʘʙʦʪʢʫ 

ʥʦʚʳʭ ʘʣʛʦʨʠʪʤʦʚ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ, ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ, 

ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʜʘʪʯʠʢʦʚ. 

 

ʈʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʬʝʨʝ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ʆʩʥʦʚʥʦʡ ʵʬʬʝʢʪ, ʢʦʪʦʨʳʡ ʧʣʘʥʠʨʫʝʪʩʷ ʜʦʩʪʠʯʴ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤ ʧʦʜʜʝʨʞʢʠ 

ʚʨʘʯʝʙʥʳʭ ʨʝʰʝʥʠʡ, ʩʦʩʪʦʠʪ ʚ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦʤ ʦʢʘʟʘʥʠʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ 

ʧʘʮʠʝʥʪʘʤ. ʇʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʠʢ ʵʪʠʭ ʩʠʩʪʝʤ ʜʦʣʞʥʦ ʩʥʠʟʠʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʦʩʣʦʞʥʝʥʠʡ, ʣʝʪʘʣʴʥʳʭ ʠʩʭʦʜʦʚ, ʫʤʝʥʴʰʠʪʴ ʯʘʩʪʦʪʫ ʧʨʠʤʝʥʝʥʠʷ ʥʝʵʬʬʝʢʪʠʚʥʳʭ 

ʤʝʪʦʜʠʢ ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ, ʤʘʣʦʠʥʬʦʨʤʘʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ.  

ʂʨʦʤʝ ʵʪʦʛʦ, ʠʤʝʝʪʩʷ ʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʧʦʜʦʧʣʝʢʘ: ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ 

ʚʨʘʯʝʙʥʳʭ ʨʝʰʝʥʠʡ ʧʦʟʚʦʣʷʶʪ ʠʟʙʝʞʘʪʴ ʥʝʦʙʦʩʥʦʚʘʥʥʳʭ ʨʘʩʭʦʜʦʚ ʤʝʜʠʮʠʥʩʢʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʚʩʣʝʜʩʪʚʠʝ ʫʤʝʥʴʰʝʥʠʷ ʟʘʪʨʘʪ ʥʘ ʦʙʩʣʝʜʦʚʘʥʠʝ ʠ ʣʝʯʝʥʠʝ ʧʘʮʠʝʥʪʘʤ. 

ʈʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʬʝʨʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʩʦʛʣʘʩʥʦ 

ʂʦʥʮʝʧʮʠʠ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2020 ʛʦʜʘ, ʫʪʚʝʨʞʜʝʥʥʦʡ ʨʘʩʧʦʨʷʞʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ 

ʈʦʩʩʠʡʩʢʦʡ  ʌʝʜʝʨʘʮʠʠ ʦʪ 17 ʥʦʷʙʨʷ 2008 ʛ. ˉ 1662-ʨ, ʚʭʦʜʠʪ ʚ ʦʜʠʥ ʠʟ ʧʨʠʦʨʠʪʝʪʦʚ 

ʩʦʮʠʘʣʴʥʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʚ ʩʬʝʨʝ ʨʝʘʣʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʨʦʛʨʘʤʤʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ çʈʘʟʚʠʪʠʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷè. ʈʘʟʚʠʪʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʬʝʨʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ 

ʥʘʩʝʣʝʥʠʶ. ɺʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʢʘʨʪʳ 

ʝʜʠʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʩʬʝʨʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʝʱʝʥʠʡ ʧʘʮʠʝʥʪʘʤʠ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʩʧʨʘʚʦʢ, ʨʝʮʝʧʪʦʚ ʠ ʠʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʩʦʢʨʘʪʠʪʴ ʚʨʘʯʝʙʥʦʝ ʚʨʝʤʷ ʥʘ 

ʥʝʧʨʦʬʠʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʦʙʝʩʧʝʯʠʪʴ ʚʨʘʯʘ ʚʩʝʡ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦ 

ʩʦʩʪʦʷʥʠʠ ʟʜʦʨʦʚʴʷ ʧʘʮʠʝʥʪʘ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʝʤʫ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛʘʭ, ʘ ʪʘʢʞʝ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʩʨʝʜʩʪʚʦʤ ʪʝʣʝʤʝʜʠʮʠʥʩʢʠʭ 

ʪʝʭʥʦʣʦʛʠʡ. ʇʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

ʥʘʙʣʶʜʝʥʠʷ ʚ ʩʬʝʨʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʥʳʭ ʠ ʢʦʤʧʝʪʝʥʪʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʨʘʟʚʠʪʠʶ ʉʇʇʈ ʚ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʤʝʜʠʮʠʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʘʙʦʯʝʡ ʛʨʫʧʧʳ, 

ʜʝʡʩʪʚʫʶʱʝʡ ʩʦʛʣʘʩʦʚʘʥʦ ʩ ʜʨʫʛʠʤʠ ʨʘʙʦʯʠʤʠ ʛʨʫʧʧʘʤʠ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʜʜʝʨʞʘʪʴ ʠʤʝʶʱʠʝʩʷ çʪʦʯʢʠ ʨʦʩʪʘè, ʩʠʩʪʝʤʳ, ʦʙʣʘʜʘʶʱʠʝ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʟʥʘʯʠʤʦʩʪʴʶ, ʦʙʝʩʧʝʯʠʚʘʷ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʠʥʪʝʛʨʘʮʠʠ. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤʠ ʩʝʛʤʝʥʪʘʤʠ ʷʚʣʷʶʪʩʷ ʢʘʢ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ, ʪʘʢ ʠ 
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ʛʠʙʢʠʝ, ʣʝʛʢʠʝ ʩʝʨʚʠʩʳ, ʧʦʟʠʮʠʦʥʠʨʫʝʤʳʝ ʢʘʢ ʦʪʜʝʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʠ 

ʠʥʪʝʛʨʠʨʫʝʤʳʝ ʤʝʞʜʫ ʩʦʙʦʡ. 

ɼʣʷ ʧʦʜʜʝʨʞʢʠ ʉʇʇɺʈ ʚ ʤʝʜʠʮʠʥʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠ 

ʘʧʧʘʨʘʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʘ ʢ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʤ 

ʠʩʪʦʯʥʠʢʘʤ ʥʘʫʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʚ ʪ.ʯ. ʤʝʞʜʫʥʘʨʦʜʥʳʤ, ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʧʳʪʘʥʠʡ ʠ 

ʪ.ʧ., ʨʘʟʚʠʪʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ), ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ ʚʠʜʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ  

(ʧʨʘʚʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʨʘʟʚʠʪʠʝ ʧʨʦʬʠʣʴʥʳʭ ʘʢʩʝʣʝʨʘʪʦʨʦʚ). 

ʅʝʦʙʭʦʜʠʤʳ ʤʝʨʳ ʧʦʜʜʝʨʞʢʠ ʨʘʟʚʠʪʠʷ ʩʤʝʞʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʠʩʢʫʩʩʪʚʝʥʥʳʡ 

ʠʥʪʝʣʣʝʢʪ, ʦʙʨʘʙʦʪʢʘ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʨʘʟʣʠʯʥʦʡ ʤʦʜʘʣʴʥʦʩʪʠ ʠ ʬʦʨʤʘʪʘ, ʥʦʚʳʝ 

ʩʧʦʩʦʙʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ ʠ ʪ.ʧ.; ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ, ʢʘʢ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ), ʩʠʪʫʘʮʠʷ 

ʫʞʝ ʜʦʩʪʘʪʦʯʥʦ ʙʣʘʛʦʧʦʣʫʯʥʘ ʠ ʧʨʦʜʦʣʞʘʝʪ ʫʣʫʯʰʘʪʴʩʷ, ʚ ʪ.ʯ. ʙʣʘʛʦʜʘʨʷ ʫʩʠʣʠʷʤ 

ʢʨʫʧʥʳʭ ʢʦʤʤʝʨʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʗʥʜʝʢʩ, ABBYY , Mail.ru). ʊʘʢʞʝ ʩʣʝʜʫʝʪ 

ʫʜʝʣʠʪʴ ʚʥʠʤʘʥʠʝ ʨʘʟʚʠʪʠʶ ʧʨʦʛʨʘʤʤ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ (ʢʘʢ ʜʣʷ ʤʝʜʠʮʠʥʩʢʠʭ, ʪʘʢ ʠ ʜʣʷ ʀʊ-ʩʧʝʮʠʘʣʠʩʪʦʚ, ʚ ʪ.ʯ. 

ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʢ ʫʯʘʩʪʠʶ ʚ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ), ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʉʇʇɺʈ, ʚ ʪ.ʯ. 

ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʩʨʝʜʝ. 

ɺʘʞʥʝʡʰʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʨʘʟʚʠʪʠʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʉʇʇɺʈ ʤʦʛʫʪ ʩʪʘʪʴ ʤʝʨʳ ʧʦ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʠ ʚʥʝʜʨʝʥʠʶ ʦʪʨʘʩʣʝʚʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʜʘʨʪʦʚ, 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʶ ʃʇʋ ʢ ʚʥʝʜʨʝʥʠʶ ʪʘʢʠʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʧʦ ʚʦʚʣʝʯʝʥʠʶ ʧʘʮʠʝʥʪʘ ʚ 

ʧʨʦʮʝʩʩ ʣʝʯʝʥʠʷ ʠ ʟʘʙʦʪʳ ʦ ʟʜʦʨʦʚʴʝ. ʐʠʨʦʢʦʝ ʚʥʝʜʨʝʥʠʝ ʧʨʦʩʪʳʭ ʠ ʠʥʪʫʠʪʠʚʥʦ-

ʧʦʥʷʪʥʳʭ ʩʠʩʪʝʤ, ʨʝʘʣʠʟʦʚʘʥʥʳʭ, ʥʘʧʨʠʤʝʨ, ʚ ʚʠʜʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʥʝʩʣʦʞʥʳʭ ʠ 

ʛʦʪʦʚʳʭ ʢ ʰʠʨʦʢʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʦʙʣʘʯʥʳʭ ʩʝʨʚʠʩʦʚ, ʤʦʞʝʪ ʜʘʪʴ ʥʦʚʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʩʠʩʪʝʤʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʠ ʛʨʘʞʜʘʥʘʤ.  
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ʀʉʇʆʃʔɿʆɺɸʅʀɽ ɹʀʆɻɸɿʆɺʓʍ ʋʉʊɸʅʆɺʆʂ  

ɺ ʈɽʉʇʋɹʃʀʂɽ ʂɸɿɸʍʉʊɸʅ 

ɹʫʣʘʪʦʚ ʅ.ʂ.
1
, ʄʫʭʘʤʘʜʝʝʚʘ ʈ.ʄ.

2
, ɸʢʠʰʝʚ ʂ.ɸ.

3
, ʂʫʘʥʳʰʝʚ ɸ.ʈ.

4
 

ɹʫʣʘʪʦʚ ʅ.ʂ., ʄʫʭʘʤʘʜʝʝʚʘ ʈ.ʄ., ɸʢʠʰʝʚ ʂ.ɸ., ʂʫʘʥʳʰʝʚ ɸ.ʈ. ʀʉʇʆʃʔɿʆɺɸʅʀɽ ɹʀʆɻɸɿʆɺʓʍ ʋʉʊɸʅʆɺʆʂ ɺ ʈɽʉʇʋɹʃʀʂɽ ʂɸɿɸʍʉʊɸʅ 

1ɹʫʣʘʪʦʚ ʅʫʨʞʘʥ ʂʘʞʤʫʨʘʪʦʚʠʯ ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ; 
2ʄʫʭʘʤʘʜʝʝʚʘ ʈʘʠʣʷ ʄʠʥʠʙʫʣʘʪʦʚʥʘ - ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ; 

3ɸʢʠʰʝʚ ʂʘʥʘʪ ɸʤʘʥʛʝʣʴʜʠʜʠʝʚʠʯ ï ʤʘʛʠʩʪʨʘʥʪ; 
4ʂʫʘʥʳʰʝʚ ɸʣʪʳʥʙʝʢ ʈʘʡʤʙʝʢʦʚʠʯ ï ʩʪʫʜʝʥʪ, 

ʢʘʬʝʜʨʘ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, 

ʂʦʢʰʝʪʘʫʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɸ. ʄʳʨʟʘʭʤʝʪʦʚʘ, 

ʛ. ʂʦʢʰʝʪʘʫ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 
 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʛʘʟʦʚʳʭ 

ʫʩʪʘʥʦʚʦʢ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʤʘʩʩʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʵʥʝʨʛʠʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʦʩʪʠʞʝʥʠʡ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʩʦʚʝʨʰʝʥʥʦ ʙʝʟʦʧʘʩʥʳʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʦʛʘʟ, ʥʘʚʦʟ, ʘʥʘʵʨʦʙʥʘʷ ʬʝʨʤʝʥʪʘʮʠʷ. 
 

ʇʦʜ ʙʠʦʤʘʩʩʦʡ ʦʙʳʯʥʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʦʙʥʦʚʣʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, 

ʩʦʟʜʘʚʘʝʤʦʛʦ ʨʘʩʪʝʥʠʷʤʠ ʧʦʩʨʝʜʩʪʚʦʤ ʬʦʪʦʩʠʥʪʝʟʘ. ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʙʠʦʤʘʩʩʳ 

ʷʚʣʷʶʪʩʷ ʜʝʨʝʚʴʷ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʢʫʣʴʪʫʨʳ ʠ ʚʦʜʥʳʝ ʨʘʩʪʝʥʠʷ. ʇʦʩʣʝ ʩʙʦʨʘ ʠ 

ʧʝʨʝʨʘʙʦʪʢʠ ʙʠʦʤʘʩʩʳ ʢʦʤʤʝʨʯʝʩʢʠʝ ʧʨʦʜʫʢʪʳ ʧʨʦʠʟʚʦʜʷʪ ʦʪʭʦʜʳ, ʢʦʪʦʨʳʝ ʚʤʝʩʪʝ ʩ 

ʪʚʝʨʜʳʤʠ ʙʳʪʦʚʳʤʠ ʦʪʭʦʜʘʤʠ ʤʦʛʫʪ ʧʦʛʣʦʱʘʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʧʦʜʭʦʜʷʱʝʛʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʵʥʝʨʛʠʠ. 

ɹʠʦʤʘʩʩʘ ʢʘʢ ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩ ʜʨʝʚʥʠʭ ʚʨʝʤʝʥ. ɼʦ ʩʠʭ ʧʦʨ 

ʜʨʝʚʝʩʥʦʝ ʪʦʧʣʠʚʦ ʦʩʪʘʝʪʩʷ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʡʦʥʦʚ 

ʤʠʨʘ. ʇʦ ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ, ʚ ɼʘʥʠʠ ʙʦʣʝʝ 18% ʛʦʣʫʙʦʛʦ ʪʦʧʣʠʚʘ, ʧʦʪʨʝʙʣʷʝʤʦʛʦ 

ʞʠʪʝʣʷʤʠ ʩʪʨʘʥʳ, ʷʚʣʷʝʪʩʷ ʙʠʦʛʘʟʦʤ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɻʝʨʤʘʥʠʷ 

ʩʦʩʨʝʜʦʪʦʯʠʣʘ ʩʚʦʶ ʵʢʦʥʦʤʠʢʫ ʥʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʞʠʪʝʣʷʤ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʙʠʦʤʝʪʘʥʘ. ɺ ɻʝʨʤʘʥʠʠ ʫʩʪʘʥʦʚʣʝʥʦ ʙʦʣʝʝ ʚʦʩʴʤʠ ʪʳʩʷʯ ʢʨʫʧʥʳʭ ʙʠʦʛʘʟʦʚʳʭ 

ʫʩʪʘʥʦʚʦʢ, ʠ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ. ɺ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ 

ʥʝʤʮʳ ʧʣʘʥʠʨʫʶʪ ʩʥʘʙʞʘʪʴ ʩʪʨʘʥʫ ʩʦʙʩʪʚʝʥʥʳʤ ʛʘʟʦʤ - ʜʦ 10% ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ 

ʙʘʣʘʥʩʝ ʟʘ ʩʯʝʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʛʘʟʘ. ɺ ʐʚʝʡʮʘʨʠʠ ʤʫʥʠʮʠʧʘʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʙʠʦʤʝʪʘʥ, ʠ ʫʞʝ ʩʝʡʯʘʩ ʙʦʣʝʝ 15% ʦʙʱʝʛʦ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʩʪʨʘʥʳ ʨʘʙʦʪʘʝʪ ʥʘ ʙʠʦʪʦʧʣʠʚʝ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʘʤʳʤ ʧʦʜʭʦʜʷʱʠʤ ʩʳʨʴʝʤ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʛʘʟʘ 

ʷʚʣʷʝʪʩʷ ʥʘʚʦʟ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ ʠ ʜʦʤʘʰʥʝʡ ʧʪʠʮʳ. ʆʪʭʦʜʳ ʞʠʚʦʪʥʳʭ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʠʥʪʝʨʝʩ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʠʦʛʘʟʘ ʠ ʵʥʝʨʛʠʡ ʪʦʣʴʢʦ ʚ ʪʦʤ 

ʩʣʫʯʘʝ, ʝʩʣʠ ʞʠʚʦʪʥʳʝ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʟʘʤʢʥʫʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʘʥʘʵʨʦʙʥʦʛʦ ʤʝʪʦʜʘ ʧʝʨʝʨʘʙʦʪʢʠ ʥʘʚʦʟʘ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʛʘʟʘ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʙʫʜʝʪ ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʥʳʤ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʬʝʨʤʝʨʩʢʠʭ ʠ ʢʨʝʩʪʴʷʥʩʢʠʭ ʭʦʟʷʡʩʪʚ, ʫʜʘʣʝʥʥʳʭ ʦʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ 

ʩʠʩʪʝʤ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ.  

ɹʠʦʛʘʟ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʪʦʧʣʠʚʘ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʝʧʣʘ ʠ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ɸʣʴʪʝʨʥʘʪʠʚʥʦ, ʙʠʦʛʘʟ ʤʦʞʝʪ ʙʳʪʴ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥ ʠ ʚʚʝʜʝʥ ʚ ʛʘʟʦʚʫʶ 

ʩʤʝʩʴ (ʙʠʦʤʝʪʘʥ). ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʟʘʨʫʙʝʞʥʳʡ ʦʧʳʪ, ʪʦ 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, ʅʠʜʝʨʣʘʥʜʳ ʠ ɻʝʨʤʘʥʠʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʠʦʛʘʟʦʚʳʭ 

ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ɼʦ 2020 ʛʦʜʘ ʙʠʦʛʘʟ ʠ ʙʠʦʤʝʪʘʥ ʙʫʜʫʪ ʚʩʝ ʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʚ ʬʦʨʤʝ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ [2]. ʉʪʦʠʤʦʩʪʴ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʙʠʦʤʘʩʩʳ ʷʚʣʷʶʪʩʷ 

ʢʣʶʯʝʚʳʤʠ ʬʘʢʪʦʨʘʤʠ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʘʵʨʦʙʥʦʛʦ ʤʝʪʦʜʘ ʧʦʣʫʯʝʥʠʷ ʙʠʦʛʘʟʘ. ɼʣʷ 

ʙʠʦʛʘʟʦʚʳʭ ʫʩʪʘʥʦʚʦʢ ʩʦʩʪʘʚʠʪʴ ʢʦʥʢʫʨʝʥʮʠʶ ʤʦʞʝʪ ʛʘʟʦʚʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʘ 
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ʧʠʱʝʚʘʷ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʘʷ ʦʪʨʘʩʣʠ ʙʫʜʫʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʮʝʥʳ 

ʢʫʙʦʤʝʪʨʘ ʛʘʟʘ. 

ʆʜʥʠʤ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʚ ʤʠʨʝ ʷʚʣʷʝʪʩʷ ɽʚʨʦʧʘ. 

ʄʥʦʛʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʢʫʣʴʪʫʨʳ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʵʥʝʨʛʠʠ ʠʟ 

ʙʠʦʤʘʩʩʳ [3]. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʧʦʩʪʘʚʦʢ ʙʠʦʤʘʩʩʳ - ʣʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ. ɺ ʌʠʥʣʷʥʜʠʠ, ʃʠʪʚʝ 

ʠ ɺʝʥʛʨʠʠ ʜʨʝʚʝʩʥʳʝ ʠ ʣʝʩʥʳʝ ʦʪʭʦʜʳ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. ɺ ʪʝʯʝʥʠʝ ʛʦʜʘ ʝʚʨʦʧʝʡʩʢʠʝ ʣʝʩʘ ʨʘʩʪʫʪ ʧʨʠʤʝʨʥʦ ʥʘ 0,3%, ʵʪʦ 

ʦʯʝʚʠʜʥʦ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʥʘʜʝʞʥʳʤ ʩʳʨʴʝʤ ʜʣʷ ʵʥʝʨʛʝʪʠʢʠ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʪʭʦʜʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʩʪʘʪʢʠ ʧʝʨʝʨʘʙʦʪʢʠ ʧʠʱʝʚʳʭ ʢʫʣʴʪʫʨ [2]. 

ʂ 2020 ʛʦʜʫ, ʙʝʟ ʫʱʝʨʙʘ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʙʠʦʤʘʩʩʘ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʦʢʦʣʦ 

235 ʤʠʣʣʠʦʥʦʚ ʪʦʥʥ ʚ ʛʦʜ [6]. ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʢʫʣʴʪʫʨʳ ʩʪʘʥʫʪ ʙʫʜʫʱʠʤʠ ʧʦʩʪʘʚʢʘʤʠ 

ʙʠʦʵʥʝʨʛʠʠ ʚ ɽʚʨʦʧʝ [7]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʤʘʩʩʳ ʚ ʢʘʯʝʩʪʚʝ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʳʨʴʷ, ʧʦʢʘ ʝʱʝ ʥʝ ʧʦʟʚʦʣʷʶʪ ʜʝʣʘʪʴ ʧʨʦʛʥʦʟʳ ʩ ʜʦʩʪʘʪʦʯʥʦʡ 

ʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ, ʪʘʢ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʙʠʦʤʘʩʩʘ/ʵʥʝʨʛʠʷ ʥʝ ʧʦʩʪʦʷʥʥʦ. ʅʦ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʤʘʩʩʳ ʚ ʙʠʦʵʥʝʨʛʝʪʠʢʝ ʩʯʠʪʘʝʪʩʷ ʥʝ 

ʧʨʷʤʦʝ ʩʞʠʛʘʥʠʝ ï ʧʠʨʦʣʠʟ, ʘ ʛʘʟʠʬʠʢʘʮʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʘʥʘʵʨʦʙʥʘʷ ʬʝʨʤʝʥʪʘʮʠʷ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʤʝʪʘʥʘ, ʘ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʧʠʨʪʦʚ ʠ ʤʘʩʝʣ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʤʦʪʦʨʥʦʛʦ ʪʦʧʣʠʚʘ. 

ʊʝʭʥʦʣʦʛʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʤʘʩʩʳ ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʧʦʣʫʯʝʥʠʝ ʵʥʝʨʛʠʠ ʚ ʫʜʦʙʥʦʡ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ ʬʦʨʤʝ ʠ ʩ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ. ʉʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʚ ʤʠʨʝ ʷʚʣʷʝʪʩʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ 

ʙʝʟʦʪʭʦʜʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʧʦʣʫʯʝʥʠʝ ʙʠʦʛʘʟʘ ʘʥʘʵʨʦʙʥʳʤ ʩʙʨʘʞʠʚʘʥʠʝʤ. ɺʝʩʴʤʘ 

ʮʝʥʥʳʤ ʧʨʦʜʫʢʪʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʛʘʟʘ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ. 

ɹʠʦʤʘʩʩʘ ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʚ 

ʙʫʜʫʱʝʤ. ʉʝʛʦʜʥʷ ʦʥ ʦʙʝʩʧʝʯʠʚʘʝʪ 14% ʧʦʪʨʝʙʣʝʥʠʷ ʧʝʨʚʠʯʥʦʡ ʵʥʝʨʛʠʠ. ɼʣʷ ʪʨʝʭ 

ʯʝʪʚʝʨʪʝʡ ʥʘʩʝʣʝʥʠʷ, ʞʠʚʫʱʝʛʦ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ, ʙʠʦʤʘʩʩʘ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ 

ʚʘʞʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ. ʋʚʝʣʠʯʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʠ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ ʥʘ ʦʜʥʦʛʦ 

ʞʠʪʝʣʷ, ʘ ʪʘʢʞʝ ʠʩʪʦʱʝʥʠʝ ʟʘʧʘʩʦʚ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʧʨʠʚʝʜʫʪ ʢ ʙʳʩʪʨʦʤʫ 

ʫʚʝʣʠʯʝʥʠʶ ʩʧʨʦʩʘ ʥʘ ʙʠʦʤʘʩʩʫ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ. ɺ ʩʨʝʜʥʝʤ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ 

ʩʪʨʘʥʘʭ ʙʠʦʤʘʩʩʘ ʦʙʝʩʧʝʯʠʚʘʝʪ 38% ʧʝʨʚʠʯʥʦʡ ʵʥʝʨʛʠʠ (ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ - 90%), 

ʢʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩ. 1. ɺʝʩʴʤʘ ʚʝʨʦʷʪʥʦ, ʯʪʦ ʙʠʦʤʘʩʩʘ ʦʩʪʘʥʝʪʩʷ ʚʘʞʥʳʤ ʛʣʦʙʘʣʴʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ ʚ ʪʝʯʝʥʠʝ XXI ʚʝʢʘ. 
 

 
 

ʈʠʩ. 1. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʤʘʩʩʳ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ ʚ ʤʠʨʝ [5] 
 

11,3 

8,5 

1,9 

11,8 

1,2 

21,1 

43,6 

˶͙͊ͭͤͫ͊͟Ύ ˢ͔͙ͣͪ͊͟ ˩͍ͪͦͨ͊Σ ˮ͙ͪ͊͘͡ΈΣ ́ͯͪͼ͙Ύ 
˿˹˥ ˴͊ͤ͊͒͊ ͙ ˿̊ˢ 
ˢ͍͙ͫͭͪ͊͡ΎΣ ˹͍ͦ͊Ύ ˭͔͙͊ͤ͒͡ΎΣ ͙̒ͨͦͤΎ ˢͺ͙ͪ͊͟ 
ˢ͙͘Ύ 
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ʇʦʪʨʝʙʣʝʥʠʝ ʙʠʦʤʘʩʩʳ ʙʳʩʪʨʦ ʨʘʩʪʝʪ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ. ɺ ʥʝʢʦʪʦʨʳʭ ʨʘʟʚʠʪʳʭ 

ʩʪʨʘʥʘʭ ʙʠʦʤʘʩʩʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʯʝʥʴ ʠʥʪʝʥʩʠʚʥʦ. ʅʘʧʨʠʤʝʨ, ʐʚʝʮʠʷ ʠ ɸʚʩʪʨʠʷ 

ʦʙʝʩʧʝʯʠʚʘʶʪ 15% ʩʧʨʦʩʘ ʥʘ ʧʝʨʚʠʯʥʫʶ ʵʥʝʨʛʠʶ ʩ ʧʦʤʦʱʴʶ ʙʠʦʤʘʩʩʳ. ʐʚʝʮʠʷ 

ʧʣʘʥʠʨʫʝʪ ʫʚʝʣʠʯʠʪʴ ʧʦʪʨʝʙʣʝʥʠʝ ʙʠʦʤʘʩʩʳ ʚ ʙʫʜʫʱʝʤ, ʩʦʧʨʦʚʦʞʜʘʷ ʵʪʦʪ ʨʦʩʪ ʧʫʪʝʤ 

ʟʘʢʨʳʪʠʷ ʷʜʝʨʥʳʭ ʠ ʪʝʧʣʦʚʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʩʢʦʧʘʝʤʦʛʦ 

ʪʦʧʣʠʚʘ. ɺ ʉʐɸ, ʛʜʝ 4% ʵʥʝʨʛʠʠ ʠʟʚʣʝʢʘʝʪʩʷ ʠʟ ʙʠʦʤʘʩʩʳ (ʧʦʯʪʠ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʦʪ 

ʘʪʦʤʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ), ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʙʦʪʘʶʪ ʫʩʪʘʥʦʚʢʠ ʧʦ ʩʞʠʛʘʥʠʶ 

ʙʠʦʤʘʩʩʳ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʦʙʱʝʡ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʴʶ 9000 

ʄɺʪ. ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʤʘʩʩʳ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʪʘʥʦʣʘ ʤʦʞʝʪ ʩʥʠʟʠʪʴ 

ʠʤʧʦʨʪ ʥʝʬʪʠ ʥʘ 50%. 

ʀʟ ʦʜʥʦʛʦ ʢʫʙʠʯʝʩʢʦʛʦ ʤʝʪʨʘ ʞʠʜʢʠʭ ʦʪʭʦʜʦʚ ʤʦʞʥʦ ʚ ʩʨʝʜʥʝʤ, ʧʦʣʫʯʠʪʴ 20 ʢʫʙ. 

ʤʝʪʨʦʚ ʙʠʦʛʘʟʘ, ʘ ʠʟ 1 ʤ
3
 ʥʘʚʦʟʘ ï 30 ʤ

3
 ʙʠʦʛʘʟʘ ʩʦ ʩʨʝʜʥʝʡ ʵʥʝʨʛʦʝʤʢʦʩʪʴʶ 23 

ʄɼʞ/ʤ
3
 [5].  

ʉʘʤʳʤ ʧʦʜʭʦʜʷʱʠʤ ʩʳʨʴʝʤ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʛʘʟʘ ʷʚʣʷʝʪʩʷ ʥʘʚʦʟ ʜʦʤʘʰʥʠʭ 

ʞʠʚʦʪʥʳʭ ʠ ʜʦʤʘʰʥʝʡ ʧʪʠʮʳ. ʊʘʢʞʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʨʫʛʠʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʦʪʭʦʜʳ, ʪʘʢʠʝ ʢʘʢ ʩʦʣʦʤʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʢʘʯʝʩʪʚʝ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʫʜʘʣʝʥʠʷ ʠʟ ʞʠʣʳʭ ʟʜʘʥʠʡ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʪʭʦʜʳ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʦʪʭʦʜʳ ʧʨʝʜʧʨʠʷʪʠʡ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ʠ ʦʩʘʜʦʢ ʦʪ 

ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʩʨʘʚʥʝʥʠʝ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʪʘʙʣ. 1. 
 

ʊʘʙʣʠʮʘ 1. ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ  

ʠ ʙʠʦʛʘʟʘ 
 

ʇʨʦʜʫʢʪ 
ɽʜʠʥʠʮʳ 

ʠʟʤʝʨʝʥʠʷ 

ʕʢʚʠʚʘʣʝʥʪ 1 ʤ3 

ʥʝʦʯʠʱʝʥʥʦʛʦ 

ʙʠʦʛʘʟʘ 23 ʄɼʞ/ʤ3 

ʕʢʚʠʚʘʣʝʥʪ 1 ʤ3 

ʦʯʠʱʝʥʥʦʛʦ 

ʙʠʦʛʘʟʘ 35,2 

ʄɼʞ/ʤ3 

ʕʣʝʢʪʨʦʵʥʝʨʛʠʷ ʢɺʪĿʯ 0,62 0,94 

ʇʨʠʨʦʜʥʳʡ ʛʘʟ ʤ3 0,61 0,93 

ʋʛʦʣʴ ʢʛ 0,82 1,25 
 

ʇʨʠʤʝʯʘʥʠʝ - [5]. 

 

ʆʪʭʦʜʳ ʞʠʚʦʪʥʳʭ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʙʠʦʛʘʟʘ ʠ ʵʥʝʨʛʠʠ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʞʠʚʦʪʥʳʝ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ 

ʟʘʤʢʥʫʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʩʙʦʨʘ ʥʘʚʦʟʘ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʠʣʠ ʙʝʟ ʛʨʷʟʝʚʳʭ ʧʨʠʤʝʩʝʡ.  
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ʊʘʙʣʠʮʘ 2. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʚʳʭʦʜʘ ʙʠʦʛʘʟʘ ʠʟ ʪʚʝʨʜʳʭ ʦʪʭʦʜʦʚ ʠ ʦʩʘʜʢʘ ʩʪʦʯʥʳʭ ʚʦʜ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ 
 

ˉ ʈʝʛʠʦʥ 

ʂʦʣ-ʚʦ 

ʛʦʨʦ-

ʜʦʚ 

ʊʚʝʨʜʳʝ 

ʦʪʭʦʜʳ 

ʉʪʦʯʥʳʝ 

ʚʦʜʳ 

ɹʠʦʛʘʟ 

ɺʩʝʛʦ ʊʚʝʨʜʳʝ 

ʦʪʭʦʜʳ 

ʉʪʦʯʥʳʝ 

ʚʦʜʳ 

1 
ʈʝʩʧʫʙʣʠʢʘ 

ʂʘʟʘʭʩʪʘʥ 
86 298663,0 1202409,0 7312043,0 21689515,0 29051568,0 

2 ɸʢʤʦʣʠʥʩʢʘʷ 11 30463,6 122645,7 750285,9 2159188,5 2809474,4 

3 ɸʢʪʶʙʠʥʩʢʘʷ 8 13738,5 55310,8 338654,1 973751,7 1312405,8 

4 ɸʣʤʘʪʳ 11 44799,5 180361,3 1104306,7 3175277,2 4279583,9 

5 ɸʪʳʨʘʫʩʢʘʷ 2 9557,2 38477,1 235585,4 677392,5 912977,9 

6 
ɺʦʩʪʦʯʥʦ-

ʂʘʟʘʭʩʪʘʥʩʢʘʷ 
10 22399,7 90180,7 552153,4 1587638,6 2139792,4 

7 ɾʘʤʙʳʣʩʢʘʷ 4 21802,4 87775,9 537429,3 1545301,5 2082730,8 

8 
ɿʘʧʘʜʥʦ-

ʂʘʟʘʭʩʪʘʥʩʢʘʷ 
2 13141,2 52905,19 323929,3 93414,6 1255344,5 

9 ʂʘʨʘʛʘʥʜʠʥʩʢʘʷ 11 29866,3 66132,5 736204,3 2168951,5 2905155,8 

10 ʂʦʩʪʘʥʘʡʩʢʘʷ 5 19413,1 78156,8 478532,9 1375953,4 185486,3 

11 ʂʳʟʳʣʦʨʜʠʥʩʢʘʷ 3 8362,5 33667,5 206137,3 592718,4 798855,7 

12 ʄʘʥʛʠʩʪʘʫʩʢʘʷ 3 2389,3 9619,3 58896,4 169348,1 228244,5 

13 ʇʘʚʣʦʜʘʨʩʢʘʷ 3 13439,8 54108,4 331222,0 952583,2 690875,2 

14 
ʉʝʚʝʨʦ-

ʂʘʟʘʭʩʪʘʥʩʢʘʷ 
5 18815,7 75751,18 463808,8 1333616,4 1797425,2 

15 
ʖʞʥʦ-

ʂʘʟʘʭʩʪʘʥʩʢʘʷ 
8 47487,4 191183,0 1170565,1 1365793,8 4536360,9 

 

ʇʨʠʤʝʯʘʥʠʝ - [5]. 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 2, ʦʙʱʠʡ ʦʙʲʝʤ ʙʠʦʛʘʟʘ, ʧʦʣʫʯʘʝʤʦʛʦ ʠʟ ʪʚʝʨʜʳʭ ʙʳʪʦʚʳʭ 

ʦʪʭʦʜʦʚ ʠ ʦʩʘʜʢʘ ʩʪʦʯʥʳʭ ʚʦʜ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, ʩʦʩʪʘʚʣʷʝʪ 29 051 600 ɻɼʞ / 

ʛʦʜ, ʧʨʠ ʵʪʦʤ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʙʠʦʛʘʟʘ (74,6%) ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʦʩʘʜʦʢ ʩʪʦʯʥʳʭ ʚʦʜ. 

ɺ 2017 ʛʦʜʫ ʚ ʖʞʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʩʪʦʷʣʩʷ ʟʘʧʫʩʢ ʧʝʨʚʦʡ ʚ 

ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʙʠʦʛʘʟʦʚʦʡ ʫʩʪʘʥʦʚʢʠ ʤʦʱʥʦʩʪʴʶ 0,5 ʄɺʪ. ʋʥʠʢʘʣʴʥʳʡ 

ʧʨʦʝʢʪ ʚ ʂʘʟʘʭʩʪʘʥʝ ʨʝʘʣʠʟʦʚʘʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ çʂʦʥʮʝʧʮʠʝʡ ʧʝʨʝʭʦʜʘ ʢ ʟʝʣʝʥʦʡ 

ʵʢʦʥʦʤʠʢʝè, ʧʨʠʥʷʪʦʡ ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ. ʆʙʱʘʷ ʩʪʦʠʤʦʩʪʴ ʧʨʦʝʢʪʘ ʩʦʩʪʘʚʠʣʘ 2 

ʤʣʨʜ 200 ʤʣʥ ʪʝʥʛʝ. ʉʦʛʣʘʩʥʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʧʨʦʮʝʩʩʫ ʫʩʪʘʥʦʚʢʘ 

ʧʝʨʝʨʘʙʘʪʳʚʘʝʪ ʦʪʭʦʜʳ ʠ ʚʳʜʝʣʷʝʪ 300 ʤ3/ʚ ʩʫʪʢʠ ʤʝʪʘʥʦʩʦʜʝʨʞʘʱʝʛʦ ʛʘʟʘ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʝʧʣʦʚʦʡ ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʵʥʝʨʛʠʠ ʧʫʪʝʤ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʠʟ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʛʦʨʦʜʘ ʠ ʠʟʚʣʝʯʝʥʠʷ 

ʠʟ ʥʝʛʦ ʙʠʦʛʘʟʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʘ ʪʝʭʥʦʣʦʛʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʟʘʛʨʷʟʥʝʥʠʝ ʠ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺ ʮʝʣʦʤ ʞʝ, ʤʦʞʥʦ 

ʩʢʘʟʘʪʴ, ʯʪʦ ʠʤʝʶʱʠʝʩʷ ʙʠʦʛʘʟʦʚʳʝ ʫʩʪʘʥʦʚʢʠ ʥʝ ʚʩʝʛʜʘ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʚ ʤʘʣʳʭ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ, ʥʦ ʨʘʙʦʪʘ ʧʦ ʧʦʣʫʯʝʥʠʶ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʙʠʦʛʘʟʘ ʚʝʜʝʪʩʷ ʘʢʪʠʚʥʦ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʛʦʩʫʜʘʨʩʪʚʦʤ. 
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ʇʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʘʥʘʵʨʦʙʥʦʛʦ ʧʝʨʝʚʘʨʠʚʘʥʠʷ ʥʘʚʦʟʘ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʙʠʦʛʘʟʘ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʙʫʜʝʪ ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʥʳʤ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʪʠʧʦʚ ʬʝʨʤʝʨʩʢʠʭ ʠ ʢʨʝʩʪʴʷʥʩʢʠʭ ʭʦʟʷʡʩʪʚ, ʫʜʘʣʝʥʥʳʭ ʦʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ 

ʩʠʩʪʝʤ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ. 
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Abstract: network monitoring methodology development was considered as important stage 

of data center infrastructure organizing due to requirements of services efficiency and 

stability. It was mentioned that construction of adaptive and scaled algorithm of data 

processing in real time regime is a nontrivial task for developers. Process of hot-spot 

evaluation of the network data indexes was shown as a part of monitoring technique 

includes obtaining of subjective weight and objective weight of each index which could be 

used to get the comprehensive evaluating index. It was demonstrated that optimal relative 

value represents degree of relativeness to optimal one up to the attributes of fixed type, 

range type, cost type and efficiency type. Triangular fuzzy numbers were used to form the 

fuzzy judgment matrix which includes uncertainty of subjective judgment experts. 

Comparative judgment matrix forming method which implies obtained of weighted values by 

using of the fuzzy number comparison size theory was analyzed. It was noticed that based on 

the hot-spot comprehensive evaluation value, hot-spot degrees of all monitoring point can 

be ordered and hierarchy will be obtained during the sorting process. First stage of this 

algorithm includes getting hot-spot degree evaluation index systemôs original index grade 

by expertsô judgment method. Second stage refers to determination of value for each level as 

monitoring original data. At the next stage hot-spot degree should be evaluated as the same 

ordinary monitoring points. Final stage includes achieving corresponding comprehensive 

evaluation value based on every level value. Hot-spot degree range of each monitoring 

point was obtained as result of forming hot-spot comprehensive evaluation valuesô 

uniformly ranking of all levels. Finally, hot-spot level of each monitoring point was 

correspondingly obtained and hot judgment of the monitoring was received with the level of 

data center rules in advance. 

Keywords: data center, virtual machine, hot-spot, fuzzy analytic hierarchy process. 

triangular fuzzy number, relative value, type attribute.  

 

1. Introduction  

Nowadays requirements to data center services efficiency and stability have significantly 

grown. Hereby reliability of the network has become one of the most attention performances 

and server performance monitoring system becomes main tool of providing reliable network 

services. Organizing of data processing in real time regime is a serious task for developers 

while efficient monitoring system ought to be adaptive and scaled.  

It should be noticed that due to virtualization of modern data center servers 

monitoring system functional nodes also should not be considered as physical elements. 
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Up to the virtual machine (VM) life cycle phase the system should be divided into 

further main modules [1-4]. 

¶ VM monitor; 

¶ monitoring data integration; 

¶ cluster data integration; 

¶ node information gathering. 

VM monitor provides transfer of significant data (e.g., CPU or RAM usage) to the 

monitoring system by VM-scripts. Monitoring data integrator collects significant 

network data and stores it in the database, while cluster data integrator gathers other 

data blocks for the next VM layer. gathers different local information on a cloud node 

according to specific demands. The node information gathering module gathers local 

VMs information on the network nodes. There are also should be mentioned monitoring 

tool server, configuration generator, user interface and database module which used to 

retrieves information from database (e.g., configuration data), receive monitoring data 

and perform actions and stores information.  

Due to virtualization paradigm it possible to develop universal data center monitoring 

technique based on mathematical model which could be implemented to different server 

platforms. Among the different methods hot-spot evaluation technique is proved to be most 

efficient one and should be properly considered. 

2. Classification of index target type 

According to the hot-spot evaluation of the network data indexes it has to be calculated 

the subjective weight and objective weight of each index to get the comprehensive 

evaluating index of hot-spot degree.  

Subjective weight which represents each index influencing hot degree, could be 

determined by its triangular fuzzy number [5] up to FAHP technique (HAHP: Fuzzy 

Analytic Hierarchy Process) is deployed to determine the of each index influencing hot 

degree. Triangular Fuzzy Number is a triplet which includes smallest likely value, the most 

probable value and largest possible value of fuzzy event. Objective weight could be defined 

by the multi-objective decision-making method which includes determination of the index 

target type. Thereby basic algorithm includes further stages (Fig. 1): 

¶ subjective weight determination (FAHP technique); 

¶ multi-objective decision-making method; 

¶ dimensionless processing (to gain optimal size of index and its matrix): 

¶ maximizing deviation method; (determination the objective weight of index); 

¶ combining and comparison of subjective weights and objective weights; 

¶ receiving of the hierarchy of VM monitored spots. 

Hot-spot evaluation is handled through optimal relative and classification of index target 

type, the comprehensive weight calculation, the hot-spot degree comprehensive evaluation 

value determination and hot-spot sorting. Optimal relative value represents degree of 

relativeness to optimal, which is similar to the concept of membership degree. It should be 

determined up to the target type. Main types of attributes are:  

¶ fixed type attribute;  

¶ range type attribute;  

¶ cost type attribute; 

¶ efficiency type attribute.  

Fixed type attribute Ὂ  represents stabilizing at a fixed value as a target of indexes 

analysis:  

 

 

 

 

 



 

24 

 

Ὂ
ρ     Ὢέὶ ὥ ὥ 

ρ                               Ὢέὶ ὥ ὥ
,          (1) 

where ὥ  is the measured value of Ὥ index of Ὦ VM and ὥ is the optimal value of ὥ . To 

simplify equation (1) it should be used absolute differences maximum among ὲ observed spot: 

 

„ άὥὼὥ ὥ .          (2) 

 

Thereby equation (1) can be simplified as: 

 

Ὂ
ρ     Ὢέὶ ὥ ὥ 

ρ                       Ὢέὶ ὥ ὥ
.          (3) 

 

 
 

Fig. 1. Hot-spot comprehensive evaluation algorithm 
 

Range type attribute in other hand represents property values falling in a fixed interval as 

a target type of indexes. 
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Ὑ

ừ
Ử
Ừ

Ử
ứρ

ȟ
   Ὢέὶ ὥ ὥ 

ρ
ȟ

   Ὢέὶ  ὥ ὥ

ρ                                        Ὢέὶ ὥ ᶰὥȟὥ

,          (4) 

 

where ὥ is best lower bound, ὥ  is best upper bound, ὥ  is minimum of measured 

values of ὥ index and ὥ  is maximum one. To simplify equation (4) it should be used 

absolute maximum of ὥ  deviating the optimal range: 

 

– άὥὼὥ ὥ ȟὥ ὥ .          (5) 

 

Thereby equation (4) can be simplified as: 

 

Ὑ

ừ
Ử
Ừ

Ử
ứρ    Ὢέὶ ὥ ὥ 

ρ    Ὢέὶ  ὥ ὥ

ρ             Ὢέὶ ὥ ᶰὥȟὥ

.          (6) 

 

In other hand cost type attribute ὅ  represents smallest attribute value as the best index 

and efficiency type attribute Ὁ  represents biggest attribute value as the best index, contrary 

to the cost type attribute: 

 

.          (7) 

 

Thereby to evaluate ά hot degree spots of ὲ monitored spots, it should be formed target 

decision matrix ὃ of the measured values ὥ  and target decision matrix that converts to 

optimal relative matrix: 

 

ὃ

ὥ ȣ ὥ
ȣ ȣ ȣ
ὥ ȣ ὥ

 ; Ὂ
Ὢ ȣ Ὢ
ȣ ȣ ȣ
Ὢ ȣ Ὢ

.          (8) 

 

At the same way range type attribute matrix, cost type attribute matrix, efficiency type 

attribute matrix could be determined:  

 

Ὑ

ὶ ȣ ὶ
ȣ ȣ ȣ
ὶ ȣ ὶ

 ;  ὅ

ὧ ȣ ὧ
ȣ ȣ ȣ
ὧ ȣ ὧ

 ;  Ὁ

Ὡ ȣ Ὡ
ȣ ȣ ȣ
Ὡ ȣ Ὡ

.          (9) 

 

The judgment matrix thereby represents the relative importance of an upper layer 

element and other layer element. Importance scale is proved to be good digital measurement 

method in compassion to index importance. 

2. The comprehensive weight determining algorithm 

Triangular fuzzy numbers FAHP technique based on the index hierarchy (Fig. 2) is 

developed to build the fuzzy judgment matrix. Judgment matrix includes uncertainty of 

subjective judgment experts and can be used to form comparative judgment matrix [6] where 

weighted values are obtained by using the theory of fuzzy number comparison size. For ὲ hot-
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spots massive comprehensive evaluation index of the layer which is related to upper layer 

consists from set ὢὼȟὼȣὼ . Thus triangular fuzzy number could be obtained as 

importance fuzzy judgment of index Ὥ relative to index Ὦ (determined by experts): ώ

ὰȟά ȟό . Up to the triangular fuzzy numbers definition ὰ and ό  represent the fuzzy 

extent of judgment, so ό ὰ  value shows comparative fuzzy degree.  
 

 
 

Fig. 2. The hot-spot evaluation indexes hierarchy structure 
 

It demonstrates the technique of the fuzzy comparison judgment matrix determination 

method: 

ὣ
ὰȟά ȟό ȣ ὰȟά ȟό

ȣ ȣ ȣ
ὰȟά ȟό ȣ ὰȟά ȟό

.          (10) 

Fuzzy comparison judgment matrix of layers as relative ones to this one could be formed 

at the same way. Thus, the fuzzy relative weight of index Ὥ compared with other index in 

this layer shoul be determined as: 

ὗ ὰȟάȟό
В

В В
ȟ
В

В В
 ȟ

В

В В
.          (11) 

It should be noticed that each triangle fuzzy number in the fuzzy relative weight vector is 

required to be clarified before stage of sorting the current layer index. 

The corresponding subjective weight ύ and objective weight ὺ [7ï10] of ὗ can be 

determined as: 

ύ ὰ ςά ό Ⱦτ

ὺ
В В

В В В

,          (12) 

where Ὦ and Ὧ indicate different monitoring spots, and thus Ὂ Ὂ  corresponds to the 

absolute value of the membership degree. Finally the comprehensive weight is obtained by 

values the subjective weight and objective weight. 

Ὓ
Ͻ

В Ͻ
.          (13) 

The combination of the index evaluation value reflects the quality of comprehensive 

index and thus comprehensive evaluation value is not qualified when any of the 
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indicators of evaluation value stays unqualified. Standard of being qualified is usually 

refers to actual situation. 

3. Conclusions 

Network monitoring strategy is a one of the key task of data center development due to 

requirements of services efficiency and stability. It should be noticed that organizing of 

adaptive and scaled algorithm of data processing in real time regime is a serious task for 

developers. Hot-spot evaluation of the network data indexes as a part of monitoring 

technique includes obtaining of subjective weight and objective weight of each index which 

could be used to get the comprehensive evaluating index. Optimal relative value represents 

degree of relativeness to optimal one up to the attributes of fixed type, range type, cost type 

and efficiency type.  

Triangular fuzzy numbers based on the index hierarchy is used to form the fuzzy 

judgment matrix which includes uncertainty of subjective judgment experts. It has to be 

used to form comparative judgment matrix where weighted values are obtained by using the 

theory of fuzzy number comparison size. Based on the hot-spot comprehensive evaluation 

value, hot-spot degrees of all monitoring point can be ordered and hierarchy will be obtained 

during the sorting process. First stage includes getting hot-spot degree evaluation index 

systemôs original index grade by expertsô judgment method. Next stage refers to 

determination of value for each level as monitoring original data. Hot-spot degree should be 

evaluated as the same ordinary monitoring points. Final step is achieving corresponding 

comprehensive evaluation value based on every level value. Hot-spot degree range of each 

monitoring point can be obtained as result of forming hot-spot comprehensive evaluation 

valuesô uniformly ranking of all levels. Hot-spot level of each monitoring point has to be 

correspondingly obtained and hot judgment of the monitoring will be received with the level 

of data center rules in advance. 
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ʈɸɿʈɸɹʆʊʂɸ ɸʃɻʆʈʀʊʄʆɺ ɼʀɸɻʅʆʉʊʀʂʀ 

ʉʀʃʔʅʆʊʆʏʅʓʍ ʀʉʊʆʏʅʀʂʆɺ ʇʀʊɸʅʀʗ 

ʃʘʜʠʢ ɸ.ɺ. 
ʃʘʜʠʢ ɸ.ɺ. ʈɸɿʈɸɹʆʊʂɸ ɸʃɻʆʈʀʊʄʆɺ ɼʀɸɻʅʆʉʊʀʂʀ ʉʀʃʔʅʆʊʆʏʅʓʍ ʀʉʊʆʏʅʀʂʆɺ ʇʀʊɸʅʀʗ 

ʃʘʜʠʢ ɸʣʝʢʩʘʥʜʨ ɺʠʢʪʦʨʦʚʠʯ ï ʘʩʧʠʨʘʥʪ, 

ʢʘʬʝʜʨʘ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʵʣʝʢʪʨʦʥʠʢʠ, 

ʈʳʙʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʚʠʘʮʠʦʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʈʳʙʠʥʩʢ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʦ ʜʠʘʛʥʦʩʪʠʢʝ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ 

ʠ ʘʥʘʣʠʟʝ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʊʘʢʞʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʙʱʘʷ ʧʨʦʮʝʜʫʨʘ 

ʜʠʘʛʥʦʩʪʠʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ, ʜʠʘʛʥʦʩʪʠʢʘ, ʧʘʨʘʤʝʪʨʳ, ʚʳʭʦʜʥʦʝ 

ʥʘʧʨʷʞʝʥʠʝ, ʚʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ. 

 

ɺ ʪʝʯʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʦ ʚʦʟʤʦʞʥʦʩʪʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ. ɼʣʷ ʧʝʨʚʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʪʦʢʘ - ʵʪʦ ʦʮʝʥʢʘ 

ʠʭ ʩʦʭʨʘʥʥʦʩʪʠ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʦʙʝʩʧʝʯʠʪʴ ʦʧʨʝʜʝʣʝʥʥʳʡ ʨʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ 

ʥʘʧʨʷʞʝʥʠʷ. ʇʨʠ ʘʥʘʣʠʟʝ ʵʪʠʭ ʟʘʜʘʯ ʤʳ ʩʪʘʣʢʠʚʘʝʤʩʷ ʩ ʪʨʝʤʷ ʧʨʦʙʣʝʤʘʤʠ: 

- ʧʘʨʘʤʝʪʨʳ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʙʳ ʩ ʪʨʝʙʫʝʤʦʡ ʪʦʯʥʦʩʪʴʶ 

ʦʙʝʩʧʝʯʠʪʴ ʦʮʝʥʢʫ ʠʭ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ; 

- ʨʘʟʙʨʦʩ ʟʥʘʯʝʥʠʡ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʫ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ ʦʜʥʦʛʦ ʪʠʧʘ; 

- ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʧʨʦʩʪʦʡ ʘʧʧʘʨʘʪʫʨʳ, ʧʦʟʚʦʣʷʶʱʝʡ ʧʨʦʠʟʚʝʩʪʠ ʪʝʩʪʠʨʦʚʘʥʠʝ 

ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ, ʠ ʤʝʪʦʜʠʢ ʦʧʨʝʜʝʣʝʥʠʷ ʝʛʦ ʩʦʩʪʦʷʥʠʷ [1]. 

ɼʣʷ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʠʟʤʝʨʠʪʝʣʴʥʫʶ ʫʩʪʘʥʦʚʢʫ, ʚʢʣʶʯʘʶʱʫʶ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

- ʢʦʥʪʨʦʣʣʝʨ, ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠʟʤʝʨʝʥʠʷʤʠ ʠ  

- ʜʠʩʧʣʝʡ,  

- ʮʝʧʠ, ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʪʨʝʙʫʝʤʳʭ ʚʝʣʠʯʠʥ, ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʟʘʧʠʩʠ ʚ ʧʘʤʷʪʴ 

ʢʦʥʪʨʦʣʣʝʨʘ.  

- ʵʣʝʢʪʨʦʥʥʘʷ ʥʘʛʨʫʟʢʘ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʚʝʜʝʥʠʝ ʠʩʧʳʪʘʥʠʡ ʀʇ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʚʳʭʦʜʥʳʭ ʪʦʢʦʚ, ʯʪʦ ʦʪʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ [2]. 

ʋʧʨʦʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʜʠʘʛʥʦʩʪʠʢʠ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 
 

 
 

ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʘ ʜʠʘʛʥʦʩʪʠʢʠ. ʋɼ ï ʫʩʪʨʦʡʩʪʚʦ ʜʠʘʛʥʦʩʪʠʢʠ 
 

ʂ ʦʩʥʦʚʥʳʤ ʧʘʨʘʤʝʪʨʘʤ, ʧʦʜʣʝʞʘʱʠʤ ʢʦʥʪʨʦʣʶ ʧʨʠ ʜʠʘʛʥʦʩʪʠʢʝ ʀʇ (ʠʩʪʦʯʥʠʢʘ 

ʧʠʪʘʥʠʷ):  

- ʚʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ. ʂʣʶʯʝʚʳʤʠ ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʷʚʣʷʶʪʩʷ 

ʧʘʜʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʠ ʫʨʦʚʝʥʴ ʧʫʣʴʩʘʮʠʡ ʥʘʧʨʷʞʝʥʠʷ ʧʨʠ ʧʫʩʢʝ ʠ ʚ ʨʘʙʦʯʝʤ ʨʝʞʠʤʝ;  

- ʚʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ. ɽʛʦ ʧʘʨʘʤʝʪʨʳ ʥʝʦʙʭʦʜʠʤʦ ʦʪʩʣʝʞʠʚʘʪʴ ʚ ʧʨʦʮʝʩʩʝ 

ʭʦʣʦʜʥʦʛʦ ʟʘʧʫʩʢʘ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʢʦʨʨʝʢʪʥʦʩʪʠ ʜʦʩʪʠʛʥʫʪʦʛʦ ʠ 

ʧʦʜʜʝʨʞʠʚʘʝʤʦʛʦ ʚʳʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ; 
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- ʪʦʢʦʚʳʝ ʧʘʨʘʤʝʪʨʳ. ʂ ʥʠʤ ʦʪʥʦʩʷʪ ʚʭʦʜʥʦʡ ʠ ʚʳʭʦʜʥʦʡ ʪʦʢʠ ʀʇ, ʘ ʪʘʢʞʝ ʠʭ 

ʩʧʝʢʪʨʳ ʠ ʥʝʢʦʪʦʨʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ. 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʦʙʱʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʠʘʛʥʦʩʪʠʢʠ, ʚ ʨʘʤʢʘʭ 

ʢʘʢʦʛʦ-ʣʠʙʦ ʧʨʝʜʧʨʠʷʪʠʷ: 

ʇʝʨʚʦʝ ʯʪʦ ʥʫʞʥʦ ʩʜʝʣʘʪʴ ʵʪʦ ʟʘʥʝʩʪʠ ʚ ʧʘʤʷʪʴ ʢʦʥʪʨʦʣʣʝʨʘ ʥʦʤʠʥʘʣʴʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ, ʠ ʜʦʧʫʩʪʠʤʳʝ ʧʨʝʜʝʣʴʥʳʝ ʠʭ ʦʪʢʣʦʥʝʥʠʷ. ʅʘ 

ʦʩʥʦʚʝ ʵʪʠʭ ʜʘʥʥʳʭ ʧʦʩʪʨʦʠʪʴ ʠʜʝʘʣʴʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʦʪʨʝʟʢʘ 

ʚʨʝʤʝʥʠ. ʊʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ ʟʘʥʝʩʪʠ ʚ ʧʘʤʷʪʴ ʟʥʘʯʝʥʠʷ ʧʝʨʚʠʯʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ 

ʩ ʝʝ ʜʦʧʫʩʪʠʤʳʤʠ ʦʪʢʣʦʥʝʥʠʷʤʠ. ɿʘʪʝʤ, ʫʩʪʘʥʦʚʠʚ ʧʝʨʠʦʜ ʠʟʤʝʨʝʥʠʷ ʩʥʷʪʠʷ 

ʟʥʘʯʝʥʠʡ ʩ ʚʭʦʜʘ ʠ ʚʳʭʦʜʘ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ, ʧʨʦʚʝʩʪʠ ʜʠʘʛʥʦʩʪʠʢʫ ʚ ʨʘʟʣʠʯʥʳʭ 

ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ ʀʇ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʦʩʪʨʦʝʥʠʝʤ ʟʘʚʠʩʠʤʦʩʪʝʡ.  

ʈʝʟʫʣʴʪʘʪʦʤ ʜʦʣʞʥʦ ʙʳʪʴ ʥʘʣʦʞʝʥʠʝ ʠʩʭʦʜʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘ ʠʟʤʝʨʝʥʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʩʨʘʚʥʝʥʠʝʤ ʦʪʢʣʦʥʝʥʠʷ ʚ ʢʘʞʜʦʡ ʪʦʯʢʠ ʠʟʤʝʨʝʥʠʷ. 

ʂʦʥʝʯʥʦ ʞʝ, ʜʣʷ ʦʧʠʩʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʜʠʘʛʥʦʩʪʠʢʠ ʥʝʦʙʭʦʜʠʤʦ ʛʨʘʤʦʪʥʦ 

ʥʘʧʠʩʘʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩ ʫʜʦʙʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ, ʢʦʤʧʘʢʪʥʦʝ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʧʝʨʝʥʦʩʘ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ  
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ɺʓɹʆʈ ʄɽʊʆɼɸ ʈɸʉʏɽʊɸ ʅɸʇʈʗɾɽʅʅʆ-

ɼɽʌʆʈʄʀʈʆɺɸʅʅʆɻʆ ʉʆʉʊʆʗʅʀʗ  

ɻʀɼʈɸɺʃʀʏɽʉʂʀʍ ʇʈɽʉʉʆɺ 

ɺʦʣʢʦʚ ɸ.ʖ.
1
, ɺʦʨʦʙʴʸʚ ɸ.ʂ.

2
, ɿʫʝʚ ɽ.ɸ.

3 

ɺʦʣʢʦʚ ɸ.ʖ., ɺʦʨʦʙʴʸʚ ɸ.ʂ., ɿʫʝʚ ɽ.ɸ. ɺʓɹʆʈ ʄɽʊʆɼɸ ʈɸʉʏɽʊɸ ʅɸʇʈʗɾɽʅʅʆ-ɼɽʌʆʈʄʀʈʆɺɸʅʅʆɻʆ ʉʆʉʊʆʗʅʀʗ ɻʀɼʈɸɺʃʀʏɽʉʂʀʍ ʇʈɽʉʉʆɺ 

1ɺʦʣʢʦʚ ɸʣʝʢʩʝʡ ʖʨʴʝʚʠʯ ï ʤʘʛʠʩʪʨʘʥʪ,  

ʢʘʬʝʜʨʘ ʨʦʙʦʪʦʪʝʭʥʠʢʠ, ʤʝʭʘʪʨʦʥʠʢʠ, ʜʠʥʘʤʠʢʠ ʠ ʧʨʦʯʥʦʩʪʠ ʤʘʰʠʥ; 
2ɺʦʨʦʙʴʸʚ ɸʣʝʢʩʘʥʜʨ ʂʦʥʩʪʘʥʪʠʥʦʚʠʯ ï ʘʩʧʠʨʘʥʪ,  

ʢʘʬʝʜʨʘ ʛʠʜʨʦʤʝʭʘʥʠʢʠ ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʤʘʰʠʥ; 
3ɿʫʝʚ ɽʚʛʝʥʠʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ï ʘʩʧʠʨʘʥʪ,  

ʢʘʬʝʜʨʘ ʨʦʙʦʪʦʪʝʭʥʠʢʠ, ʤʝʭʘʪʨʦʥʠʢʠ, ʜʠʥʘʤʠʢʠ ʠ ʧʨʦʯʥʦʩʪʠ ʤʘʰʠʥ, 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çʄʦʩʢʦʚʩʢʠʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪè,  

ʛ. ʄʦʩʢʚʘ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʚʳʙʦʨ ʤʝʪʦʜʘ ʨʘʩʯʝʪʘ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʧʨʝʩʩʘ 

ʥʘ ʧʨʦʯʥʦʩʪʴ. ʉʪʨʦʠʪʩʷ ʜʠʩʢʨʝʪʥʘʷ ʤʦʜʝʣʴ. ʄʦʜʝʣʠʨʫʝʪʩʷ ʢʦʥʪʘʢʪʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ɺʳʙʠʨʘʝʪʩʷ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʠ ʨʘʩʯʝʪʥʳʝ ʧʘʨʘʤʝʪʨʳ. ʎʝʣʠ 

ʠ ʟʘʜʘʯʠ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ (ʅɼʉ), ʚʘʞʥʦʩʪʴ 

ʢʦʥʪʨʦʣʷ ʅɼʉ ʚ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʧʨʝʩʩʘʭ, ʜʦʩʪʠʞʝʥʠʷ ʠ ʦʞʠʜʘʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʠʟʤʝʨʝʥʠʝʤ ʠ ʦʧʨʝʜʝʣʝʥʠʝʤ ʧʘʨʘʤʝʪʨʦʚ ʥʘʧʨʷʞʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʄʂʕ, ANSYS, ʤʝʪʦʜ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʪʠʧʳ ʢʦʥʝʯʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʫʟʣʳ, ʅɼʉ. 

 

ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠʯʠʥ ʚʦʟʤʦʞʥʳʭ ʦʪʢʘʟʦʚ ʙʘʟʦʚʳʭ ʜʝʪʘʣʝʡ ʥʝʦʙʭʦʜʠʤʦ 

ʫʪʦʯʥʝʥʠʝ ʫʩʣʦʚʠʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʵʪʠʭ ʜʝʪʘʣʝʡ. 

ʋʪʦʯʥʝʥʠʷ ʜʦʩʪʠʛʘʶʪʩʷ ʟʘ ʩʯʝʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ ʛʝʦʤʝʪʨʠʠ ʠ ʩʭʝʤʳ 

ʥʘʛʨʫʞʝʥʠʷ ʨʘʩʯʝʪʥʦʡ ʤʦʜʝʣʠ ʢ ʛʝʦʤʝʪʨʠʠ ʠ ʩʭʝʤʝ ʥʘʛʨʫʞʝʥʠʷ ʥʘʪʫʨʥʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ. ɹʘʟʦʚʳʝ ʜʝʪʘʣʠ ʧʨʝʩʩʘ ʩʣʦʞʥʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʦʨʤʳ ʨʘʙʦʪʘʶʪ ʚ 

ʩʠʣʦʚʦʤ ʢʦʥʪʘʢʪʝ, ʧʦʵʪʦʤʫ ʤʝʪʦʜ ʨʝʰʝʥʠʷ ʜʦʣʞʝʥ ʧʦʟʚʦʣʷʪʴ ʥʘʭʦʜʠʪʴ ʢʘʢ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʩʠʣʦʚʳʝ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʚ ʟʦʥʘʭ ʢʦʥʪʘʢʪʘ ʦʪʜʝʣʴʥʳʭ 

ʜʝʪʘʣʝʡ, ʪʘʢ ʠ ʚʝʣʠʯʠʥʳ ʤʘʢʩʠʤʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʟʦʥʘʭ ʢʦʥʮʝʥʪʨʘʮʠʠ. ɼʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʙʘʟʦʚʳʭ ʜʝʪʘʣʝʡ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʨʝʩʩʘ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʫʩʣʦʚʠʷʭ ʩʠʣʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, 

ʚʳʙʨʘʥ ʤʝʪʦʜ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʄʂʕ). 

ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʄʂʕ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʣʶʙʫʶ ʥʝʧʨʝʨʳʚʥʫʶ ʚʝʣʠʯʠʥʫ 

(ʧʝʨʝʤʝʱʝʥʠʝ, ʜʘʚʣʝʥʠʝ ʠ ʪ.ʧ.) ʤʦʞʥʦ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʪʴ ʤʦʜʝʣʴʶ, ʩʦʩʪʦʷʱʝʡ ʠʟ 

ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʫʯʘʩʪʢʦʚ). ʅʘ ʢʘʞʜʦʤ ʠʟ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʠʩʩʣʝʜʫʝʤʘʷ 

ʥʝʧʨʝʨʳʚʥʘʷ ʚʝʣʠʯʠʥʘ ʘʧʧʨʦʢʩʠʤʠʨʫʝʪʩʷ ʢʫʩʦʯʥʦ-ʥʝʧʨʝʨʳʚʥʦʡ ʬʫʥʢʮʠʝʡ, ʢʦʪʦʨʘʷ 

ʩʪʨʦʠʪʩʷ ʥʘ ʟʥʘʯʝʥʠʷʭ ʠʩʩʣʝʜʫʝʤʦʡ ʥʝʧʨʝʨʳʚʥʦʡ ʚʝʣʠʯʠʥʳ ʚ ʢʦʥʝʯʥʦʤ ʯʠʩʣʝ ʪʦʯʝʢ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʵʣʝʤʝʥʪʘ. 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʥʝʧʨʝʨʳʚʥʘʷ ʚʝʣʠʯʠʥʘ ʟʘʨʘʥʝʝ ʥʝʠʟʚʝʩʪʥʘ, ʠ ʥʫʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʟʥʘʯʝʥʠʷ ʵʪʦʡ ʚʝʣʠʯʠʥʳ ʚ ʥʝʢʦʪʦʨʳʭ ʚʥʫʪʨʝʥʥʠʭ ʪʦʯʢʘʭ ʦʙʣʘʩʪʠ. ɼʠʩʢʨʝʪʥʫʶ 

ʤʦʜʝʣʴ, ʦʜʥʘʢʦ, ʦʯʝʥʴ ʣʝʛʢʦ ʧʦʩʪʨʦʠʪʴ, ʝʩʣʠ ʩʥʘʯʘʣʘ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʠʟʚʝʩʪʥʳ 

ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ ʵʪʦʡ ʚʝʣʠʯʠʥʳ ʚ ʥʝʢʦʪʦʨʳʭ ʚʥʫʪʨʝʥʥʠʭ ʪʦʯʢʘʭ ʦʙʣʘʩʪʠ (ʜʘʣʝʝ - 

ʫʟʣʳ). ʇʦʩʪʨʦʝʥʠʝ ʜʠʩʢʨʝʪʥʦʡ ʤʦʜʝʣʠ ʧʨʦʠʩʭʦʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

- ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦʡ ʚʝʣʠʯʠʥʳ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʢʦʥʝʯʥʦʝ ʯʠʩʣʦ 

ʧʦʜʦʙʣʘʩʪʝʡ, ʥʘʟʳʚʘʝʤʳʭ ʵʣʝʤʝʥʪʘʤʠ. ʕʪʠ ʵʣʝʤʝʥʪʳ ʠʤʝʶʪ ʦʙʱʠʝ ʫʟʣʦʚʳʝ ʪʦʯʢʠ ʠ ʚ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʘʧʧʨʦʢʩʠʤʠʨʫʶʪ ʬʦʨʤʫ ʦʙʣʘʩʪʠ; 

- ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʦʙʣʘʩʪʠ ʬʠʢʩʠʨʫʝʪʩʷ ʢʦʥʝʯʥʦʝ ʯʠʩʣʦ ʪʦʯʝʢ. ʕʪʠ ʪʦʯʢʠ 

ʥʘʟʳʚʘʶʪʩʷ ʫʟʣʦʚʳʤʠ ʪʦʯʢʘʤʠ ʠʣʠ ʧʨʦʩʪʦ ʫʟʣʘʤʠ; 

- ʟʥʘʯʝʥʠʝ ʥʝʧʨʝʨʳʚʥʦʡ ʚʝʣʠʯʠʥʳ ʚ ʢʘʞʜʦʡ ʫʟʣʦʚʦʡ ʪʦʯʢʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦ 

ʩʯʠʪʘʝʪʩʷ ʠʟʚʝʩʪʥʳʤ, ʦʜʥʘʢʦ, ʵʪʠ ʟʥʘʯʝʥʠʷ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʝʱʝ ʧʨʝʜʩʪʦʠʪ 
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ʦʧʨʝʜʝʣʠʪʴ ʧʫʪʝʤ ʥʘʣʦʞʝʥʠʷ ʥʘ ʥʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʬʠʟʠʯʝʩʢʦʡ ʩʫʱʥʦʩʪʠ ʟʘʜʘʯʠ; 

- ʠʩʧʦʣʴʟʫʷ ʟʥʘʯʝʥʠʷ ʠʩʩʣʝʜʫʝʤʦʡ ʥʝʧʨʝʨʳʚʥʦʡ ʚʝʣʠʯʠʥʳ ʚ ʫʟʣʦʚʳʭ ʪʦʯʢʘʭ ʠ ʪʫ 

ʠʣʠ ʠʥʫʶ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʫʶ ʬʫʥʢʮʠʶ, ʦʧʨʝʜʝʣʷʶʪ ʟʥʘʯʝʥʠʝ ʠʩʩʣʝʜʫʝʤʦʡ 

ʚʝʣʠʯʠʥʳ ʚʥʫʪʨʠ ʦʙʣʘʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʥʩʪʨʫʢʮʠʶ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʥʝʢʦʪʦʨʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʵʣʝʤʝʥʪʦʚ, ʩʦʝʜʠʥʝʥʥʳʭ ʚ ʢʦʥʝʯʥʦʤ ʯʠʩʣʝ ʫʟʣʦʚʳʭ ʪʦʯʝʢ. ɽʩʣʠ ʠʟʚʝʩʪʥʳ 

ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʩʠʣʘʤʠ ʠ ʧʝʨʝʤʝʱʝʥʠʷʤʠ ʜʣʷ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ, ʪʦ, 

ʠʩʧʦʣʴʟʫʷ ʠʟʚʝʩʪʥʳʝ ʧʨʠʝʤʳ ʩʪʨʦʠʪʝʣʴʥʦʡ ʤʝʭʘʥʠʢʠ, ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʩʚʦʡʩʪʚʘ ʠ 

ʠʩʩʣʝʜʦʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʚ ʮʝʣʦʤ. 

ʇʨʠ ʚʳʙʦʨʝ ʢʦʤʧʣʝʢʩʘ, ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʦʛʦ ʧʨʦʚʦʜʠʣʠʩʴ ʚʩʝ ʨʘʩʯʝʪʳ 

ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ, ʢ ʥʝʤʫ ʙʳʣʠ ʧʨʝʜʲʷʚʣʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ: 

- ʧʨʝʧʨʦʮʝʩʩʦʨ ʢʦʤʧʣʝʢʩʘ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʪʨʝʭʤʝʨʥʦʛʦ 

ʪʚʝʨʜʦʪʝʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʛʝʦʤʝʪʨʠʠ; 

- ʧʨʝʧʨʦʮʝʩʩʦʨ ʢʦʤʧʣʝʢʩʘ ʜʦʣʞʝʥ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʢʦʥʝʯʥʦ-

ʵʣʝʤʝʥʪʥʳʭ ʩʝʪʦʢ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʠ ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʘʭ; 

- ʙʠʙʣʠʦʪʝʢʘ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʦʤʧʣʝʢʩʘ ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ ʚʩʝ ʦʩʥʦʚʥʳʝ 

ʪʠʧʳ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʨʘʩʯʝʪʘ ʥʘ ʧʨʦʯʥʦʩʪʴ; 

- ʢʦʤʧʣʝʢʩ ʜʦʣʞʝʥ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʩʨʝʜʩʪʚʘ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʢʦʥʪʘʢʪʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʠʧʘ çʧʦʚʝʨʭʥʦʩʪʴ - ʧʦʚʝʨʭʥʦʩʪʴè ʩ ʫʯʝʪʦʤ ʪʨʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʨʠ ʵʪʦʤ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʠʩʘʥʠʷ ʢʘʢ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ, ʪʘʢ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʟʦʨʦʚ ʠ ʥʘʪʷʛʦʚ, ʘ ʪʘʢ 

ʞʝ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʤʝʪʦʜʘ ʨʝʰʝʥʠʷ ʢʦʥʪʘʢʪʥʳʭ ʟʘʜʘʯ; 

- ʧʦʩʪʧʨʦʮʝʩʩʦʨ ʢʦʤʧʣʝʢʩʘ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʘʛʣʷʜʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʧʦʣʫʯʝʥʥʳʭ ʨʘʩʯʝʪʦʤ ʨʝʟʫʣʴʪʘʪʦʚ (ʧʝʨʝʤʝʱʝʥʠʷ, ʜʝʬʦʨʤʘʮʠʠ, ʥʘʧʨʷʞʝʥʠʷ, 

ʢʦʥʪʘʢʪʥʳʝ ʜʘʚʣʝʥʠʷ, ʨʘʩʢʨʳʪʠʝ/ʥʝʨʘʩʢʨʳʪʠʝ ʢʦʥʪʘʢʪʥʳʭ ʩʪʳʢʦʚ, ʚʟʘʠʤʥʳʝ 

ʩʤʝʱʝʥʠʷ ʢʦʥʪʘʢʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ); 

- ʥʘʜʝʞʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʘʝʤʳʭ ʢʦʤʧʣʝʢʩʦʤ, ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʜʪʚʝʨʞʜʝʥʘ 

ʝʛʦ ʰʠʨʦʢʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʤʠʨʦʚʦʡ ʨʘʩʯʝʪʥʦʡ ʧʨʘʢʪʠʢʝ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʩʨʝʜʠ ʚʩʝʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʳʣ ʚʳʙʨʘʥ ʢʦʤʧʣʝʢʩ ANSYS v10.0, ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʦʪʚʝʯʘʶʱʠʡ 

ʫʢʘʟʘʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ [1, ʩ. 40]. 

ɼʣʷ ʨʝʰʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʩʧʝʮʠʘʣʴʥʳʭ ʟʘʜʘʯ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʘʟʦʚʳʭ 

ʜʝʪʘʣʝʡ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʧʨʝʩʩʦʚ, ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ANSYS ʪʨʝʙʫʝʪ ʧʦʜʙʦʨʘ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʠʧʘ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʧʣʦʪʥʦʩʪʠ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚ ʝʜʠʥʠʮʝ 

ʦʙʲʝʤʘ. ʅʘ ʨʠʩ. 1 ʧʦʢʘʟʘʥʳ ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ 

ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʥʝʧʨʝʨʳʚʥʳʭ ʪʨʝʭʤʝʨʥʳʭ ʦʙʲʝʢʪʦʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʦʚ ʥʘ 

ʧʨʦʯʥʦʩʪʴ. ʂʘʞʜʳʡ ʠʟ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ. 

ʕʣʝʤʝʥʪʳ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ (ʨʠʩ. 1,ʘ,ʙ) ʠʤʝʶʪ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʝʨʝʜ ʵʣʝʤʝʥʪʘʤʠ 

ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ (ʨʠʩ. 1,ʚ,ʛ) ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʢʦʨʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʪʨʠʮʳ 

ʞʝʩʪʢʦʩʪʠ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʝʪʦʚ ʩ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ 

ʨʝʰʝʥʠʝ ʢʦʥʪʘʢʪʥʦʡ ʟʘʜʘʯʠ ï ʧʨʦʮʝʩʩ ʠʪʝʨʘʮʠʦʥʥʳʡ. ɻʝʢʩʘʵʜʨʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ (ʨʠʩ. 

1,ʘ,ʚ) ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʡ ʪʝʪʨʘʵʜʨʠʯʝʩʢʠʭ (ʨʠʩ. 1,ʙ,ʛ), ʧʦʩʢʦʣʴʢʫ ʧʦʩʣʝʜʥʠʝ ʠʤʝʶʪ 

ʩʢʣʦʥʥʦʩʪʴ ʢ ʬʠʟʠʯʝʩʢʠ ʥʝʦʙʦʩʥʦʚʘʥʥʳʤ ʦʩʮʠʣʣʷʮʠʷʤ ʧʦʣʝʡ ʥʘʧʨʷʞʝʥʠʡ ʚ 

ʢʦʥʮʝʥʪʨʘʪʦʨʘʭ. ʅʦ ʨʘʟʙʠʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʩʣʦʞʥʦʡ ʛʝʦʤʝʪʨʠʠ ʩ ʧʦʤʦʱʴʶ 

ʛʝʢʩʘʵʨʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʜʦʚʦʣʴʥʦ ʪʨʫʜʦʸʤʢʠʤ, ʧʦʩʢʦʣʴʢʫ ʚʳʧʦʣʥʷʝʪʩʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʨʫʯʥʫʶ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ  ʪʝʪʨʘʵʜʨʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʩʝʪʢʘ ʤʦʞʝʪ 

ʙʳʪʴ ʧʦʩʪʨʦʝʥʘ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʠʣʠ ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ 

ʩʥʠʞʘʝʪ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʛʝʥʝʨʘʮʠʶ ʩʝʪʢʠ. 

ʄʝʞʜʫ ʩʦʧʨʷʞʝʥʥʳʤʠ ʜʝʪʘʣʷʤʠ ʫʟʣʘ ʩʤʦʜʝʣʠʨʦʚʘʥʳ ʢʦʥʪʘʢʪʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʩ ʧʦʤʦʱʴʶ ʵʣʝʤʝʥʪʦʚ CONTA173 ʠ TARGE170 [2, ʩ. 74]. 
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ʈʠʩ. 1. ʊʠʧʳ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ: 

ʘ) 8-ʫʟʣʦʚʦʡ ʛʝʢʩʘʵʜʨʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ 1-ʛʦ ʧʦʨʷʜʢʘ ʩ 3 ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ ʚ ʫʟʣʝ; 

ʙ) 4-ʫʟʣʦʚʦʡ ʪʝʪʨʘʵʜʨʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ 1-ʛʦ ʧʦʨʷʜʢʘ ʩ 6 ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ ʚ ʫʟʣʝ; 

ʚ) 20-ʫʟʣʦʚʦʡ ʛʝʢʩʘʵʜʨʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ 2-ʛʦ ʧʦʨʷʜʢʘ ʩ 3 ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ ʚ ʫʟʣʝ; 

ʛ) 10-ʫʟʣʦʚʦʡ ʪʝʪʨʘʵʜʨʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ 2-ʛʦ ʧʦʨʷʜʢʘ ʩ 3 ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ ʚ ʫʟʣʝ 
 

ʊʘʢʞʝ ʥʘ ʪʦʯʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʢʘʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʠ ʧʣʦʪʥʦʩʪʴ 

ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚ ʝʜʠʥʠʮʝ ʦʙʲʝʤʘ. ʄʥʦʛʦʣʝʪʥʠʡ ʦʧʳʪ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʨʝʩʩʦʚ 

ʨʘʟʣʠʯʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʵʢʩʧʝʨʠʤʝʥʪʳ ʥʘ ʤʦʜʝʣʷʭ ʠʟ ʦʧʪʠʯʝʩʢʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʨʘʩʯʝʪʳ ʤʝʪʦʜʦʤ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʄʂʕ) ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʪʚʝʨʩʪʠʷ ʚ ʩʪʝʥʢʘʭ ʠ ʧʦʣʢʘʭ ʧʦʧʝʨʝʯʠʥ ʧʨʝʩʩʘ, ʛʘʣʪʝʣʠ ʜʥʠʱʘ ʠ 

ʬʣʘʥʮʘ ʛʠʜʨʦʮʠʣʠʥʜʨʦʚ, ʘ ʪʘʢʞʝ ʦʪʚʝʨʩʪʠʷ ʜʣʷ ʧʦʜʚʦʜʘ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʚ 

ʛʠʜʨʦʮʠʣʠʥʜʨʘʭ ʷʚʣʷʶʪʩʷ ʢʦʥʮʝʥʪʨʘʪʦʨʘʤʠ ʥʘʧʨʷʞʝʥʠʡ ʠ ʚʝʨʦʷʪʥʳʤʠ ʤʝʩʪʘʤʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʫʩʪʘʣʦʩʪʥʳʭ ʪʨʝʱʠʥ. ʇʦʵʪʦʤʫ ʚ ʵʪʠʭ ʦʙʣʘʩʪʷʭ  ʧʨʝʜʲʷʚʣʝʥʳ ʦʩʦʙʳʝ 

ʪʨʝʙʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʘʤ ʢʘʯʝʩʪʚʘ ʵʣʝʤʝʥʪʘ (ʪʘʢʠʝ ʢʘʢ, ʦʧʨʝʜʝʣʠʪʝʣʴ ʗʢʦʙʠ ʵʣʝʤʝʥʪʘ, 

ʚʝʣʠʯʠʥʘ ʦʪʥʦʰʝʥʠʷ ʩʪʦʨʦʥ ʵʣʝʤʝʥʪʘ). 

ɿʘʜʘʯʘ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʙʘʟʦʚʳʭ ʜʝʪʘʣʝʡ 

ʧʨʝʩʩʘ ʨʝʰʘʣʘʩʴ ʚ ʣʠʥʝʡʥʦ-ʫʧʨʫʛʦʡ ʧʦʩʪʘʥʦʚʢʝ. ɼʣʷ ʤʦʜʝʣʝʡ ʙʳʣʠ ʧʨʠʥʷʪʳ 

ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʨʘʩʯʝʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ: 

- ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʧʝʨʚʦʛʦ ʨʦʜʘ ʜʣʷ ʩʪʘʣʠ 
52,1 10E ʄʇʘ= Ö ; 

- ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ 0,27m= ; 
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ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʢʦʥʪʘʢʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʩʦʧʨʷʞʝʥʥʳʤʠ ʜʝʪʘʣʷʤʠ 

ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʙʳʣ ʧʨʠʥʷʪ ʨʘʚʥʳʤ f=0,15.  

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʧʨʠ ʨʘʩʯʝʪʘʭ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 8-ʫʟʣʦʚʦʡ 

ʛʝʢʩʘʵʜʨʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ 1-ʛʦ ʧʦʨʷʜʢʘ SOLID45 ʠ 10-ʫʟʣʦʚʦʡ ʪʝʪʨʘʵʜʨʠʯʝʩʢʠʡ 

ʵʣʝʤʝʥʪ 2-ʛʦ ʧʦʨʷʜʢʘ SOLID92 ʩ ʪʨʝʤʷ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ ʚ ʫʟʣʘʭ. 
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ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʄɽʍɸʅʀɿɸʎʀʀ ɿɸʄɽʉɸ ʊɽʉʊɸ 

ʂʝʥʞʝʙʘʝʚʘ ʅ.ɹ. 
ʂʝʥʞʝʙʘʝʚʘ ʅ.ɹ. ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʄɽʍɸʅʀɿɸʎʀʀ ɿɸʄɽʉɸ ʊɽʉʊɸ 

ʂʝʥʞʝʙʘʝʚʘ ʅʘʟʝʨʢʝ ɹʦʣʘʪʦʚʥʘ ï ʤʘʛʠʩʪʨʘʥʪ,  

ʢʘʬʝʜʨʘ ʪʝʭʥʦʣʦʛʠʷ ʧʠʱʝʚʳʭ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚ, 

ʂʘʟʘʭʩʢʠʡ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʉ. ʉʝʡʬʫʣʣʠʥʘ, ʛ. ɸʩʪʘʥʘ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʭʘʥʠʟʘʮʠʠ 

ʟʘʤʝʩʘ ʪʝʩʪʘ, ʧʨʘʢʪʠʯʝʩʢʠʝ ʧʨʠʤʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʩʧʦʩʦʙʦʚ ʫʣʫʯʰʝʥʠʷ ʠ ʠʭ ʚʣʠʷʥʠʝ 

ʥʘ ʧʨʦʮʝʩʩ ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʠ ʨʝʟʫʣʴʪʘʪ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʤʝʩ ʪʝʩʪʘ, ʤʝʭʘʥʠʟʘʮʠʷ, ʭʣʝʙ, ʭʣʝʙʦʙʫʣʦʯʥʳʝ ʠʟʜʝʣʠʷ, 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʘʪʝʥʪʳ, ʭʣʝʙʥʳʝ ʠʟʜʝʣʠʷ, ʢʘʯʝʩʪʚʦ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʠʝ, ʢʘʯʝʩʪʚʦ 

ʧʨʦʜʫʢʮʠʠ, ʧʨʦʜʫʢʮʠʷ. 

 

ʍʣʝʙ ʠ ʭʣʝʙʦʙʫʣʦʯʥʳʝ ʠʟʜʝʣʠʷ ʷʚʣʷʶʪʩʷ ʝʞʝʜʥʝʚʥʳʤ ʧʨʦʜʫʢʪʦʤ ʧʠʪʘʥʠʷ. ɺ ʩʚʷʟʠ 

ʩ ʵʪʠʤ ʧʦʩʪʦʷʥʥʘʷ ʨʘʙʦʪʘ ʥʘʜ ʫʣʫʯʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʝʡʰʠʤ ʵʣʝʤʝʥʪʦʤ.  ɿʘʤʝʩ ʪʝʩʪʘ ï ʵʪʦ ʦʜʥʘ ʠʟ ʩʪʘʜʠʡ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʭʣʝʙʥʳʭ 

ʠʟʜʝʣʠʡ. ʇʨʦʮʝʩʩ ʩʤʝʰʠʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʢʘʯʝʩʪʚʦ 

ʧʨʦʜʫʢʮʠʠ. ʄʦʜʝʨʥʠʟʘʮʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʤʝʰʠʚʘʥʠʷ ʩʤʝʩʝʡ, ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʳʨʴʝʚʳʝ ʢʦʤʧʦʥʝʥʪʳ ʩʤʝʩʠ, ʤʝʭʘʥʠʟʘʮʠʶ ʧʨʦʮʝʩʩʘ 

ʜʦʟʠʨʦʚʘʥʠʷ ʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʟʘʤʝʩʘ ʪʝʩʪʘ ʩ ʤʦʜʝʨʥʠʟʘʮʠʝʡ 

ʩʤʝʩʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ 

ʪʝʩʪʦʤʝʩʠʣʴʥʘʷ ʤʘʰʠʥʘ, ʦʪ ʨʘʙʦʪʳ ʢʦʪʦʨʦʡ ʟʘʚʠʩʠʪ ʛʦʪʦʚʘʷ ʧʨʦʜʫʢʮʠʷ ʠ ʝʸ ʢʘʯʝʩʪʚʦ. 

ɺ ʭʣʝʙʦʧʝʢʘʨʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʪʝʩʪʦʤʝʩʠʣʴʥʳʭ ʤʘʰʠʥ ʠ ʫʩʪʨʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʨʦʠʟʚʦʜʠʪʴ 

ʟʘʤʝʩ ʪʝʩʪʘ ʥʝʧʨʝʨʳʚʥʳʤ ʣʠʙʦ ʧʝʨʠʦʜʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ.   

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʭʘʥʠʟʘʮʠʠ ʟʘʤʝʩʘ ʪʝʩʪʘ ʥʝ ʩʪʦʠʪ ʥʘ ʤʝʩʪʝ, ʠʤʝʥʥʦ 

ʧʦʵʪʦʤʫ ʜʣʷ ʵʪʦʛʦ ʩʣʦʞʥʦʛʦ ʠ ʪʨʫʜʦʸʤʢʦʛʦ ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʩʪʨʫʢʪʫʨʥʳʝ ʩʭʝʤʳ, ʢʦʪʦʨʳʝ ʫʧʨʦʱʘʶʪ ʠ ʩʦʢʨʘʱʘʶʪ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ ʥʘ 

ʧʨʠʛʦʪʦʚʣʝʥʠʝ. ʋʣʫʯʰʝʥʠʝ ʧʨʦʮʝʩʩʘ ʩʥʠʞʘʝʪ ʬʘʢʪʠʯʝʩʢʦʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʟʜʝʣʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʩʦʭʨʘʥʠʪʴ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʧʨʦʠʟʚʦʜʩʪʚʫ [1]. 

ɺ 2013 ʛʦʜʫ ʙʳʣ ʚʳʜʘʥ ʧʘʪʝʥʪ ʥʘ çʊʝʩʪʦʤʝʩʠʣʴʥʫʶ ʤʘʰʠʥʫè. ʄʘʰʠʥʘ 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʟʘʤʝʩʘ ʪʝʩʪʘ. ʆʥʘ ʩʦʜʝʨʞʠʪ ʜʝʞʫ ʜʣʷ ʟʘʤʝʩʘ ʪʝʩʪʘ ʩ ʧʨʠʚʦʜʦʤ, 

ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚʝʨʪʠʢʘʣʴʥʳʡ ʚʘʣ ʩ ʧʣʘʥʰʘʡʙʦʡ ʠ ʤʝʩʠʣʴʥʳʡ ʨʳʯʘʛ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʚʝʨʪʠʢʘʣʴʥʦʤ ʚʘʣʫ ʧʨʠʚʦʜʘ ʤʝʩʠʣʴʥʦʛʦ ʨʳʯʘʛʘ. ʅʦʚʳʤ ʚ ʤʘʰʠʥʝ 

ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʨʠʚʦʜ ʤʝʩʠʣʴʥʦʛʦ ʨʳʯʘʛʘ ʩʦʜʝʨʞʠʪ ʨʦʪʦʨ, ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ 

ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʙʘʨʘʙʘʥʘ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤ ʚʘʣʦʤ. ʅʘ ʮʠʣʠʥʜʨʠʯʝʩʢʦʤ ʙʘʨʘʙʘʥʝ 

ʠʤʝʝʪʩʷ ʧʨʦʬʠʣʴʥʳʡ ʧʘʟ, ʩʚʷʟʘʥʥʳʡ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤ ʚʘʣʦʤ ʤʝʩʠʣʴʥʦʛʦ ʨʳʯʘʛʘ 

ʧʦʩʨʝʜʩʪʚʦʤ ʨʦʣʠʢʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʧʘʣʴʮʝ, ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʥʘ ʢʦʥʮʝ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʚʘʣʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʝʛʦ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ. ʆʙʘ ʧʨʠʚʦʜʘ 

ʢʠʥʝʤʘʪʠʯʝʩʢʠ ʩʚʷʟʘʥʳ ʦʜʠʥ ʩ ʜʨʫʛʠʤ ʧʦʩʨʝʜʩʪʚʦʤ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʚʝʨʪʠʢʘʣʴʥʦʤ 

ʚʘʣʫ ʧʨʠʚʦʜʘ ʜʝʞʠ ʠ ʚʝʨʪʠʢʘʣʴʥʦʤ ʚʘʣʫ ʨʦʪʦʨʘ ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ. ʇʝʨʝʜʘʪʦʯʥʦʝ ʯʠʩʣʦ 

ʥʝ ʷʚʣʷʝʪʩʷ ʮʝʣʳʤ ʯʠʩʣʦʤ ʠ ʨʘʚʥʦ, ʥʘʧʨʠʤʝʨ, 2,2. ʂʦʥʩʪʨʫʢʮʠʷ ʤʘʰʠʥʳ ʧʦʟʚʦʣʷʝʪ 

ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʟʘʤʝʩʘ ʧʨʠ ʫʜʦʙʩʪʚʝ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɼʘʥʥʦʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʟʘʤʝʩʘ. 

ʊʘʢʞʝ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʩʧʦʩʦʙ ʟʘʤʝʩʘ ʪʝʩʪʘ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʩʤʝʰʝʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦ ʨʝʮʝʧʪʫʨʝ ʠ ʥʘʩʳʱʝʥʠʝʤ ʟʘʤʝʩʘ 

ʚʦʟʜʫʭʦʤ, ʩ ʧʦʤʦʱʴʶ ʧʦʜʘʯʠ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ ʚ ʸʤʢʦʩʪʴ ʩ ʪʝʩʪʦʤ. ɼʘʥʥʦʝ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʩʝʭ 
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ʠʥʛʨʝʜʠʝʥʪʦʚ, ʘ ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʢʘʯʝʩʪʚʦ ʚʳʧʝʯʝʥʥʳʡ ʧʨʦʜʫʢʮʠʠ ʚʦʟʨʘʩʪʘʝʪ, 

ʙʨʘʢʦʚʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩʪʘʥʦʚʠʪʩʷ ʤʝʥʴʰʝ ʠ ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʨʦʢ ʛʦʜʥʦʩʪʠ, 

ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʚ ʚ ʧʨʠʛʦʪʦʚʣʝʥʠʠ [3]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʧʦʩʦʙʦʚ ʫʣʫʯʰʝʥʠʷ ʤʝʭʘʥʠʟʘʮʠʠ ʟʘʤʝʩʘ ʪʝʩʪʘ ʤʥʦʞʝʩʪʚʦ, ʩ 

ʢʘʞʜʳʤ ʛʦʜʦʤ ʧʦ ʩʪʘʪʠʩʪʠʢʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ ʠ 

ʙʳʩʪʨʦʪʘ ʠʭ ʧʨʠʛʦʪʦʚʣʝʥʠʷ. ɽʩʣʠ ʨʘʥʴʰʝ ʥʫʞʥʦ ʙʳʣʦ ʧʨʠʣʦʞʠʪʴ ʦʛʨʦʤʥʳʝ ʫʩʠʣʠʷ 

ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʪʦ ʩʝʡʯʘʩ ʚʩʸ ʠʜʸʪ ʢ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʠʶ ʠ ʤʝʭʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ.   

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʇʈʆɹʃɽʄʓ ʀɼɽʅʊʀʌʀʂɸʎʀʀ ɺ ʉʀʉʊɽʄɸʍ 

ʈɸʉʇʆɿʅɸɺɸʅʀʗ ʈʋʂʆʇʀʉʅʓʍ ʇʆɼʇʀʉɽʁ 

ɾʝʣʫʜʦʚ ʖ.ʉ. 
ɾʝʣʫʜʦʚ ʖ.ʉ. ʇʈʆɹʃɽʄʓ ʀɼɽʅʊʀʌʀʂɸʎʀʀ ɺ ʉʀʉʊɽʄɸʍ ʈɸʉʇʆɿʅɸɺɸʅʀʗ ʈʋʂʆʇʀʉʅʓʍ ʇʆɼʇʀʉɽʁ 

ɾʝʣʫʜʦʚ ʖʨʠʡ ʉʪʘʥʠʩʣʘʚʦʚʠʯ ï ʤʘʛʠʩʪʨʘʥʪ, 

ʢʘʬʝʜʨʘ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ, 

ʈʦʩʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʥʘ 

ʦʩʥʦʚʝ ʨʫʢʦʧʠʩʥʦʡ ʧʦʜʧʠʩʠ. ʈʫʢʦʧʠʩʥʘʷ ʧʦʜʧʠʩʴ ʦʩʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʧʦʵʪʦʤʫ ʚ ʧʝʨʠʦʜ ʧʨʦʮʝʩʩʦʚ 

ʮʠʬʨʦʚʠʟʘʮʠʠ ʚʩʝʭ ʩʬʝʨ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ ʨʘʩʩʤʦʪʨʝʥʠʝ ʧʨʦʙʣʝʤ ʵʪʦʛʦ 

ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʠʩʢʫ ʩʢʦʨʝʡʰʝʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʥʣʘʡʥ-ʧʦʜʧʠʩʴ, ʜʠʥʘʤʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ 

ʨʫʢʦʧʠʩʥʦʡ ʧʦʜʧʠʩʠ. 

 

ɺ ʩʪʨʝʤʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʘʭ ʩʝʛʦʜʥʷʰʥʝʡ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ, ʨʫʢʦʧʠʩʥʘʷ ʧʦʜʧʠʩʴ 

ʦʩʪʘʝʪʩʷ ʦʜʥʠ ʠʟ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʦʚ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʣʠʯʥʦʩʪʠ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʧʦʩʪʝʧʝʥʥʳʡ ʦʪʢʘʟ ʦʪ ʨʫʢʦʧʠʩʥʦʡ ʧʦʜʧʠʩʠ ʚ ʩʬʝʨʘʭ ʙʳʪʦʚʦʡ ʢʦʤʤʝʨʮʠʠ, ʧʦʷʚʣʝʥʠʝ 

ʧʫʙʣʠʯʥʳʭ ʦʬʝʨʪ, ʥʝ ʪʨʝʙʫʶʱʠʭ ʟʘʢʣʶʯʝʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʜʦʛʦʚʦʨʘ, ʚʘʞʥʳʝ 

ʜʦʢʫʤʝʥʪʳ ʧʦ-ʧʨʝʞʥʝʤʫ ʪʨʝʙʫʶʪ ʠʤʝʥʥʦ ʨʫʢʦʧʠʩʥʦʡ ʧʦʜʧʠʩʠ ʢʘʢ ʚʠʜʘ ʶʨʠʜʠʯʝʩʢʠʭ 

ʛʘʨʘʥʪʠʡ. 

ɼʦʢʫʤʝʥʪʦʦʙʦʨʦʪ ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʭʦʜʠʪ ʚ ʮʠʬʨʦʚʦʡ ʠ ʜʣʷ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʤʝʪʦʜʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ 

ʧʘʨʦʣʠ, ʛʨʘʬʠʯʝʩʢʠʝ ʢʣʶʯʠ, ʪʦʢʝʥʳ, ʵʣʝʢʪʨʦʥʥʳʝ ʧʦʜʧʠʩʠ (ʕʇ). ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʨʫʢʦʧʠʩʥʦʡ ʧʦʜʧʠʩʠ ʚ ʵʪʦʡ ʩʬʝʨʝ ʧʦʢʘ ʦʛʨʘʥʠʯʝʥʦ ʚ ʩʠʣʫ ʥʝʢʦʪʦʨʳʭ ʝʝ ʧʨʦʙʣʝʤ. 

ɼʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʨʫʢʦʧʠʩʥʳʭ ʧʦʜʧʠʩʝʡ ʩʠʩʪʝʤʳ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʥʘ ʙʘʟʝ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʫʢʦʧʠʩʥʦʡ ʧʦʜʧʠʩʠ ʠʩʧʦʣʴʟʫʶʪ ʘʣʛʦʨʠʪʤʳ 

ʥʦʨʤʘʣʠʟʘʮʠʠ, ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ, ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʩʦʟʜʘʥʠʷ ʠ 

ʩʨʘʚʥʝʥʠʷ ʵʪʘʣʦʥʘ ʩ ʧʨʝʜʲʷʚʣʷʝʤʦʡ ʧʦʜʧʠʩʴʶ.  

ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʘ ʚʝʨʠʬʠʢʘʮʠʠ ʨʫʢʦʧʠʩʥʦʡ ʧʦʜʧʠʩʠ: 

ʩʪʘʪʠʯʝʩʢʠʡ(on-line) ʠ ʜʠʥʘʤʠʯʝʩʢʠʡ(off-line). ʉʪʘʪʠʯʝʩʢʠʡ ʠʩʧʦʣʴʟʫʝʪ ʧʦʜʧʠʩʴ, 

ʧʦʣʫʯʝʥʥʫʶ ʧʫʪʝʤ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʠʣʠ ʩʢʘʥʠʨʦʚʘʥʠʷ, ʧʦʵʪʦʤʫ ʜʣʷ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʣʛʦʨʠʪʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ. ɼʠʥʘʤʠʯʝʩʢʠʡ 

ʤʝʪʦʜ ʧʦʣʫʯʘʝʪ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦ ʧʦʜʧʠʩʠ, ʢʦʛʜʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʠʩʪʝʤʳ 

ʚʦʩʧʨʦʠʟʚʦʜʠʪ ʝʝ ʥʘ ʛʨʘʬʠʯʝʩʢʦʤ ʧʣʘʥʰʝʪʝ ʧʘʨʘʤʝʪʨʦʚ ʧʦʜʧʠʩʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʨʘʬʠʯʝʩʢʠʭ ʧʣʘʥʰʝʪʦʚ. ɸʥʘʣʠʟʠʨʫʷ ʥʘʙʦʨ ʧʦʜʧʠʩʝʡ, ʩʠʩʪʝʤʘ 

ʚʳʜʝʣʷʝʪ ʠʭ ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ʠ ʩʦʟʜʘʝʪ ʵʪʘʣʦʥ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʩʨʘʚʥʝʥʠʷ ʩ ʧʨʝʜʲʷʚʣʷʝʤʳʤʠ ʧʦʜʧʠʩʷʤʠ [2]. 

ɼʣʷ ʨʫʢʦʧʠʩʥʦʛʦ ʧʦʯʝʨʢʘ ʭʘʨʘʢʪʝʨʥʘ ʧʨʦʙʣʝʤʘ ʚʥʫʪʨʠʢʣʘʩʩʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ: 

ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʦʙʨʘʟʮʘʤʠ ʧʦʜʧʠʩʝʡ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʏʝʤ ʦʥʠ 

ʟʥʘʯʠʪʝʣʴʥʝʝ, ʪʝʤ ʥʠʞʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ, ʪʘʢ ʢʘʢ ʨʘʩʰʠʨʷʝʪʩʷ ʦʙʣʘʩʪʴ 

ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʵʪʘʣʦʥʘ, ʯʪʦ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʟʣʦʫʤʳʰʣʝʥʥʠʢʫ 

ʙʦʣʴʰʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦʜʜʝʣʢʠ ʧʦʜʧʠʩʠ [1]. 

ɺʦʟʤʦʞʥʦʩʪʴ ʧʦʜʜʝʣʢʠ ï ʝʱʝ ʦʜʥʘ ʧʨʦʙʣʝʤʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ. ɿʣʦʫʤʳʰʣʝʥʥʠʢ 

ʤʦʞʝʪ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʚʠʟʫʘʣʴʥʳʤ ʦʙʨʘʟʦʤ ʧʦʜʧʠʩʠ, ʠʤʝʪʴ ʝʝ ʦʙʨʘʟʝʮ ʠʣʠ 

ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʧʨʠ ʝʝ ʧʨʝʜʲʷʚʣʝʥʠʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠ 

ʧʦʧʳʪʘʪʴʩʷ ʧʨʝʜʦʩʪʘʚʠʪʴ ʧʦʜʜʝʣʴʥʳʡ ʦʙʨʘʟ ʩʠʩʪʝʤʝ [3].  

ɼʣʷ ʩʪʘʪʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʦʚʣʘʜʝʥʠʝ ʦʙʨʘʟʮʦʤ ʧʦʜʧʠʩʠ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʤ 

ʦʟʥʘʯʘʝʪ ʧʦʩʣʝʜʫʶʱʠʡ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʜʦʩʪʫʧ.  

ɼʠʥʘʤʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʪʘʪʠʯʝʩʢʠʤ, ʦʙʣʘʜʘʝʪ ʤʥʦʞʝʩʪʚʦʤ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʜʘʚʣʝʥʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʣʘʥʰʝʪʘ, ʥʘʢʣʦʥ 

ʧʝʨʘ ʢ ʧʣʦʩʢʦʩʪʠ ʧʣʘʥʰʝʪʘ. ʆʜʥʘʢʦ, ʭʦʪʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʛʦ 
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ʤʥʦʛʦʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʢʣʶʯʘʝʪ ʧʦʜʜʝʣʢʫ ʦʙʚʦʜʦʤ, ʪʘʢʞʝ 

ʩʦʟʜʘʝʪ ʧʨʦʙʣʝʤʳ ʝʝ ʘʥʘʣʠʟʘ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʧʦʜʧʠʩʠ ʧʦʩʪʫʧʘʶʪ ʚ ʩʠʩʪʝʤʫ ʚ ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʬʦʨʤʠʨʫʷ ʛʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʝʡ. ɺʩʝ ʦʥʠ ʧʦʜʚʝʨʞʝʥʳ 

ʚʥʫʪʨʠʢʣʘʩʩʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ, ʪʘʢʞʝ ʚʣʠʷʝʪ ʥʘ ʥʠʭ ʠ ʠʟʤʝʥʝʥʠʝ ʧʦʜʧʠʩʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʦ ʚʨʝʤʝʥʝʤ. ʀʟʤʝʥʝʥʠʝ ʧʦʜʧʠʩʠ ʩʦ ʚʨʝʤʝʥʝʤ ï ʝʩʪʝʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ 

ʬʠʟʠʦʣʦʛʠʠ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʚʦʟʤʦʞʥʳʤ ʨʝʰʝʥʠʝʤ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʤʦʞʝʪ 

ʷʚʣʷʪʴʩʷ ʚʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʵʪʘʣʦʥʥʳʡ ʦʙʨʘʟ ʧʦʜʧʠʩʠ ʧʨʠ ʢʘʞʜʦʡ ʫʜʘʯʥʦʡ 

ʘʚʪʦʨʠʟʘʮʠʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʵʪʦ ʧʦʨʦʞʜʘʝʪ ʥʦʚʫʶ ʧʨʦʙʣʝʤʫ ï ʫʤʝʥʴʰʝʥʠʝ 

ʪʦʯʥʦʩʪʠ ʵʪʘʣʦʥʥʦʛʦ ʦʙʨʘʟʘ. ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʠʤʝʝʪ ʨʝʩʫʨʩʦʝʤʢʦʝ ʨʝʰʝʥʠʝ: ʭʨʘʥʝʥʠʝ 

ʥʝʩʢʦʣʴʢʠʭ ʵʪʘʣʦʥʦʚ ʧʨʠ ʫʜʘʣʝʥʠʠ ʥʘʠʙʦʣʝʝ ʥʝʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʦʩʣʝ ʢʘʞʜʦʡ 

ʫʩʧʝʰʥʦʡ ʘʚʪʦʨʠʟʘʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʠʩʪʝʤʘ ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ ʥʘʙʦʨ ʵʪʘʣʦʥʦʚ ʜʣʷ 

ʢʘʞʜʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ [2]. 

ʆʧʠʩʘʥʥʳʝ ʘʩʧʝʢʪʳ ʝʱʝ ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʙʘʟʝ, ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʦ ʨʫʢʦʧʠʩʥʦʡ ʧʦʜʧʠʩʠ ʚ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤʘʭ ʧʦʢʘ ʧʨʦʙʣʝʤʘʪʠʯʥʦ. 
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harakter-podpisi/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 17.01.2018). 

3. ʂʦʣʷʜʠʥ ɼ.ɺ., ʉʘʚʠʥ ɸ.ɸ. ʆ ʧʨʦʙʣʝʤʝ ʚʝʨʠʬʠʢʘʮʠʠ ʧʦʜʧʠʩʠ ʚ ʩʠʩʪʝʤʘʭ ʢʦʥʪʨʦʣʷ 

ʜʦʩʪʫʧʘ // ʆʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ʄ.: ʄʌʊʀ, 2002. ʉ. 81-89. 
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ɸʅɸʃʀɿ ʉʆɺʈɽʄɽʅʅʓʍ ʉʀʉʊɽʄ ʕʃɽʂʊʈʆʅʅʆɻʆ 

ɼʆʂʋʄɽʅʊʆʆɹʆʈʆʊɸ ɺ ɸʕʈʆʇʆʈʊʋ ʇʋʃʂʆɺʆ 

ʐʘʡʭʫʣʣʠʥ ʈ.ʈ.
 

ʐʘʡʭʫʣʣʠʥ ʈ.ʈ. ɸʅɸʃʀɿ ʉʆɺʈɽʄɽʅʅʓʍ ʉʀʉʊɽʄ ʕʃɽʂʊʈʆʅʅʆɻʆ ɼʆʂʋʄɽʅʊʆʆɹʆʈʆʊɸ ɺ ɸʕʈʆʇʆʈʊʋ ʇʋʃʂʆɺʆ 

ʐʘʡʭʫʣʣʠʥ ʈʘʜʠʢ ʈʘʬʠʩʦʚʠʯ ï ʤʘʛʠʩʪʨʘʥʪ, 

ɺʳʩʰʘʷ ʰʢʦʣʘ ʘʵʨʦʥʘʚʠʘʛʠʮʠʠ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʛʨʘʞʜʘʥʩʢʦʡ ʘʚʠʘʮʠʠ,  

ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʩʠʩʪʝʤʘ ʦʩʥʘʱʝʥʠʷ ʘʵʨʦʧʦʨʪʘ ʵʣʝʢʪʨʦʥʥʳʤ 

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʦʤ ʚ ʧʨʦʮʝʩʩʝ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚʦʟʜʫʰʥʳʭ ʩʫʜʦʚ. ɸʢʪʫʘʣʴʥʦʩʪʴ 

ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙ  rʩʦʟʜʘʪʴ ʩʠʩʪʝʤʫ ʜʣʷ ʵʣʝʢʪʨʦʥʥʦʡ ʧʝʨʝʜʘʯʠ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʢʦʥʪʨʦʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚʦʟʜʫʰʥʳʭ ʩʫʜʦʚ. ʊʝʤ ʩʘʤʳʤ ʫʤʝʥʴʰʠʪʴ 

ʥʘʛʨʫʟʢʫ ʜʠʩʧʝʪʯʝʨʘʤ, ʧʨʠʥʠʤʘʶʱʠʤ ʠʥʬʦʨʤʘʮʠʶ, ʠ ʫʤʝʥʴʰʠʪʴ ʯʝʣʦʚʝʯʝʩʢʠʡ 

ʬʘʢʪʦʨ ʧʨʠ ʠʭ ʨʘʙʦʪʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʘʣʠʟ, ʵʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ, ʉʕɼ, ʘʵʨʦʧʦʨʪ. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ (ʉʕɼ) 

ʩʪʘʥʦʚʷʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʉ ʠʭ ʧʦʤʦʱʴʶ ʧʦʚʳʰʘʶʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʤʝʨʯʝʩʢʠʝ ʢʦʤʧʘʥʠʠ ʠ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʘ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʥʘ ʙʘʟʝ ʪʝʭʥʦʣʦʛʠʡ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʨʝʰʘʶʪʩʷ ʟʘʜʘʯʠ ʚʥʫʪʨʝʥʥʝʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʥʘʩʝʣʝʥʠʝʤ. ʆʙʱʝʧʨʠʥʷʪʦʡ ʘʙʙʨʝʚʠʘʪʫʨʦʡ 

ʷʚʣʷʝʪʩʷ ʉʕɼ, ʭʦʪʷ ʥʘʨʘʚʥʝ ʩ ʥʝʡ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʉɸɼ (ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʘ), ʉʕɼʆ (ʩʠʩʪʝʤʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ) ʠ ʉɸɼʆ 

(ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ). 

ʀʟʥʘʯʘʣʴʥʦ ʩʠʩʪʝʤʳ ʵʪʦʛʦ ʢʣʘʩʩʘ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʣʠʰʴ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʟʘʜʘʯ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʦ ʩʦ ʚʨʝʤʝʥʝʤ ʩʪʘʣʠ 

ʦʭʚʘʪʳʚʘʪʴ ʚʩʝ ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʟʘʜʘʯ. ʉʝʛʦʜʥʷ ʨʘʟʨʘʙʦʪʯʠʢʠ ʉʕɼ ʦʨʠʝʥʪʠʨʫʶʪ 

ʩʚʦʠ ʧʨʦʜʫʢʪʳ ʥʘ ʨʘʙʦʪʫ ʥʝ ʪʦʣʴʢʦ ʩ ʢʦʨʨʝʩʧʦʥʜʝʥʮʠʝʡ ʠ ʆʈɼ (ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʨʘʩʧʦʨʷʜʠʪʝʣʴʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ), ʥʦ ʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʥʫʪʨʝʥʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ 

(ʜʦʛʦʚʦʨʘʤʠ, ʥʦʨʤʘʪʠʚʥʦʡ, ʩʧʨʘʚʦʯʥʦʡ ʠ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ, ʜʦʢʫʤʝʥʪʘʤʠ ʧʦ 

ʢʘʜʨʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʜʨ.). ʉʕɼ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʠʢʣʘʜʥʳʭ 

ʟʘʜʘʯ, ʚ ʢʦʪʦʨʳʭ ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʷʚʣʷʝʪʩʷ ʨʘʙʦʪʘ ʩ ʵʣʝʢʪʨʦʥʥʳʤʠ 

ʜʦʢʫʤʝʥʪʘʤʠ: ʫʧʨʘʚʣʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʩ ʢʣʠʝʥʪʘʤʠ, ʦʙʨʘʙʦʪʢʘ ʦʙʨʘʱʝʥʠʡ 

ʛʨʘʞʜʘʥ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʨʘʙʦʪʳ ʩʝʨʚʠʩʥʦʡ ʩʣʫʞʙʳ, ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʝʢʪʥʦʛʦ 

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʠ ʜʨ. ʌʘʢʪʠʯʝʩʢʠ ʩʠʩʪʝʤʦʡ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ 

ʥʘʟʳʚʘʶʪ ʣʶʙʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʨʘʙʦʪʫ ʩ 

ʵʣʝʢʪʨʦʥʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ. 

ʈʳʥʦʢ ʉʕɼ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʝʛʤʝʥʪʦʚ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʀʊ-ʠʥʜʫʩʪʨʠʠ. ɺ 2009 ʛʦʜʫ, ʧʦ ʜʘʥʥʳʤ IDC, ʥʘ ʬʦʥʝ ʧʨʘʢʪʠʯʝʩʢʠ 50-

ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʢʨʘʱʝʥʠʷ ʦʙʲʝʤʦʚ ʦʙʱʝʛʦ ʨʳʥʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʈʦʩʩʠʠ, 

ʜʘʥʥʳʡ ʩʝʛʤʝʥʪ ʧʦʢʘʟʘʣ ʚʳʩʦʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ [1]. 

ʇʦʪʨʝʙʠʪʝʣʷʤʠ ʪʝʭʥʦʣʦʛʠʡ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʷʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʧʦ ʤʘʩʰʪʘʙʫ ʠ ʩʧʝʮʠʬʠʢʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ. ʊʨʘʜʠʮʠʦʥʥʦ ʢʣʶʯʝʚʳʤ 

ʧʦʪʨʝʙʠʪʝʣʝʤ ʉʕɼ ʦʩʪʘʝʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʝʢʪʦʨ. ʇʦ ʜʘʥʥʳʤ ʵʢʩʧʝʨʪʦʚ, ʧʦʨʷʜʢʘ 

30% ʧʨʦʝʢʪʦʚ ʧʦ ʚʥʝʜʨʝʥʠʶ ʪʝʭʥʦʣʦʛʠʡ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʧʨʠʭʦʜʠʪʩʷ 

ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʫʯʨʝʞʜʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʚʘʞʥʦ, ʯʪʦ ʠʤʝʥʥʦ ʠʥʪʝʨʝʩ ʩʦ ʩʪʦʨʦʥʳ 

ʛʦʩʫʜʘʨʩʪʚʘ ʩʪʘʣ ʦʩʥʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʳʥʢʘ ʉʕɼ, ʢʦʪʦʨʳʡ ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ ʢʨʠʟʠʩʘ 

ʧʦʣʫʯʠʣ ʩʫʱʝʩʪʚʝʥʥʳʡ ʠʤʧʫʣʴʩ ʨʘʟʚʠʪʠʷ. ʕʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ ʙʳʣ ʥʘʟʚʘʥ 

ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʢʦʥʮʝʧʮʠʠ çʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘè, ʨʝʘʣʠʟʘʮʠʷ ʢʦʪʦʨʦʡ 

ʜʦʣʞʥʘ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʩʪʨʘʥʝʥʠʶ ʙʶʨʦʢʨʘʪʠʯʝʩʢʠʭ ʧʨʝʧʦʥ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 

ʛʦʩʫʜʘʨʩʪʚʘ, ʥʘʩʝʣʝʥʠʷ ʠ ʙʠʟʥʝʩʘ, ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʶ ʢʦʨʨʫʧʮʠʠ. ɺ ʢʘʯʝʩʪʚʝ 
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ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ʚ ʦʨʛʘʥʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʠ ʢʨʫʧʥʳʭ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʥʩʪʠʪʫʪʘʭ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʈʝʯʴ ʠʜʝʪ ʦ ʧʦʩʪʨʦʝʥʠʠ (ʨʘʟʨʘʙʦʪʢʝ) ʥʘ ʙʘʟʝ 

ʪʠʨʘʞʠʨʫʝʤʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʟʘʱʠʱʝʥʥʳʭ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ. 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ 

ʠʤʝʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʧʨʠ 

ʦʙʩʣʫʞʠʚʘʥʠʠ ʨʝʡʩʘ. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ ʩʘʤʳʤ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʨʘʙʦʪʳ ʩ 

ʠʥʬʦʨʤʘʮʠʝʡ ʷʚʣʷʶʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

ʕʢʠʧʘʞ ʧʨʠ ʨʘʙʦʪʝ ʥʘ ʵʰʝʣʦʥʝ ʧʝʨʝʜʘʝʪ ʜʠʩʧʝʪʯʝʨʫ-ʢʦʥʪʨʦʣʴ ʫʧʨʘʚʣʝʥʠʷ 

ʚʦʟʜʫʰʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʶ ʦ ʟʘʧʨʘʰʠʚʘʝʤʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʷʭ ʠ 

ʦʩʦʙʝʥʥʦʩʪʷʭ ʨʝʡʩʘ.   

ɼʠʩʧʝʪʯʝʨ-ʢʦʥʪʨʦʣʴ ʫʧʨʘʚʣʝʥʠʷ ʚʦʟʜʫʰʥʦʛʦ ʜʚʠʞʝʥʠʷ ʧʦʩʣʝ ʧʝʨʝʜʘʝʪ ʧʦ 

ʨʘʜʠʦʢʘʥʘʣʫ ʠʥʬʦʨʤʘʮʠʶ ʚ ʜʠʩʧʝʪʯʝʨʩʢʠʡ ʮʝʥʪʨ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʜʠʩʧʝʪʯʝʨʩʢʦʡ 

ʩʣʫʞʙʳ. 

ɼʠʩʧʝʪʯʝʨ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʜʠʩʧʝʪʯʝʨʩʢʦʡ ʩʣʫʞʙʳ ʨʝʛʠʩʪʨʠʨʫʝʪ ʠʥʬʦʨʤʘʮʠʶ ʚ 

ʩʠʩʪʝʤʝ ʆʅʆ ɺʉ. 

ɺʩʷ ʠʥʬʦʨʤʘʮʠʷ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʚ ʩʠʩʪʝʤʝ ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʮʝʥʪʨʘ 

ʠ ʩʠʩʪʝʤʝ ʂʇʂ. ʉʧʝʮʠʘʣʠʩʪ ʆʅʆ ɺʉ, ʚʩʪʨʝʯʘʶʱʠʡ ʚʦʟʜʫʰʥʦʝ ʩʫʜʥʦ, ʧʦʣʫʯʘʝʪ 

ʜʘʥʥʳʝ ʦ ʨʝʡʩʝ ʫʞʝ ʥʘ ʩʚʦʝʤ ʤʦʙʠʣʴʥʦʤ ʫʩʪʨʦʡʩʪʚʝ. 

ʉʧʝʮʠʘʣʠʩʪ ʆʅʆ ɺʉ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʠʥʬʦʨʤʘʮʠʠ ʧʝʨʝʜʘʝʪ ʨʝʛʣʘʤʝʥʪ ʨʘʙʦʪ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 

1. ʅʘʙʘʪʦʚ ɸ.ɺ. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʫʧʨʘʚʣʷʶʱʠʭ ʩʠʩʪʝʤ. ʉʠʩʪʝʤʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ // ʋʯʝʙʥʦʝ 

ʧʦʩʦʙʠʝ ʧʦ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, 1998.  ̄1 (42). ʉ 99-101. 
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ʕʂʆʅʆʄʀʏɽʉʂʀɽ ʅɸʋʂʀ  

ʆʈɻɸʅʀɿɸʎʀʗ ʊɽʈʈʀʊʆʈʀɸʃʔʅʓʍ ʇʆɼʈɸɿɼɽʃɽʅʀʁ 

ɼʆɹʈʆɺʆʃʔʅʆʁ ʇʆɾɸʈʅʆʁ ʆʍʈɸʅʓ  

ʂʆʃʆʄɽʅʉʂʆɻʆ ʈɸʁʆʅɸ 

ʐʠʨʰʠʢʦʚ ɸ.ʅ.
1
, ʉʝʤʠʢʦʚ ɺ.ʃ.

2
, ʊʦʨʛʘʰʠʥ ʕ.ɺ.

3
 

ʐʠʨʰʠʢʦʚ ɸ.ʅ., ʉʝʤʠʢʦʚ ɺ.ʃ., ʊʦʨʛʘʰʠʥ ʕ.ɺ. ʆʈɻɸʅʀɿɸʎʀʗ ʊɽʈʈʀʊʆʈʀɸʃʔʅʓʍ ʇʆɼʈɸɿɼɽʃɽʅʀʁ ɼʆɹʈʆɺʆʃʔʅʆʁ ʇʆɾɸʈʅʆʁ ʆʍʈɸʅʓ ʂʆʃʆʄɽʅʉʂʆɻʆ ʈɸʁʆʅɸ 

1ʐʠʨʰʠʢʦʚ ɸʥʜʨʝʡ ʅʠʢʦʣʘʝʚʠʯ ï ʩʣʫʰʘʪʝʣʴ; 
2ʉʝʤʠʢʦʚ ɺʣʘʜʠʤʠʨ ʃʝʦʥʪʴʝʚʠʯ ï ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ; 

3ʊʦʨʛʘʰʠʥ ʕʜʫʘʨʜ ɺʣʘʜʠʤʠʨʦʚʠʯ ï ʩʣʫʰʘʪʝʣʴ, 

ʢʘʬʝʜʨʘ ʫʧʨʘʚʣʝʥʠʷ ʠ ʵʢʦʥʦʤʠʢʠ, 

ɸʢʘʜʝʤʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʩʣʫʞʙʳ ʄʏʉ ʈʦʩʩʠʠ,  

ʛ. ʄʦʩʢʚʘ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʙʨʦʚʦʣʴʥʦʡ ʧʦʞʘʨʥʦʡ 

ʦʭʨʘʥʳ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦʜʨʘʟʜʝʣʝʥʠʡ 

ʜʦʙʨʦʚʦʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ ʧʦ ʪʫʰʝʥʠʶ ʧʦʞʘʨʦʚ ʚ ʂʦʣʦʤʝʥʩʢʦʤ ʤʫʥʠʮʠʧʘʣʴʥʦʤ 

ʨʘʡʦʥʝ. ʇʨʝʜʣʦʞʝʥʳ ʧʦʜʭʦʜʳ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʦʧʨʝʜʝʣʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʜʦʙʨʦʚʦʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ, ʘ ʪʘʢʞʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ ʜʦʙʨʦʚʦʣʴʥʳʭ 

ʧʦʞʘʨʥʳʭ ʢʦʤʘʥʜ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʞʘʨ, ʩʝʣʴʩʢʠʝ ʧʦʩʝʣʝʥʠʷ, ʜʦʙʨʦʚʦʣʴʥʘʷ ʧʦʞʘʨʥʘʷ ʦʭʨʘʥʘ, 

ʜʦʙʨʦʚʦʣʴʥʘʷ ʧʦʞʘʨʥʘʷ ʢʦʤʘʥʜʘ, ʶʥʦʰʝʩʢʘʷ ʜʦʙʨʦʚʦʣʴʥʘʷ ʧʦʞʘʨʥʘʷ ʢʦʤʘʥʜʘ. 

 

ʊʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʩʣʫʞʙʳ ʂʦʣʦʤʝʥʩʢʦʛʦ 

ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʟʘʱʠʱʘʶʪ ʦʪ ʧʦʞʘʨʦʚ ʚʩʝ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ ʜʘʥʥʦʛʦ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ.  

ʊʝʨʨʠʪʦʨʠʷ ʂʦʣʦʤʝʥʩʢʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʩʦʩʪʘʚʣʷʝʪ 1179,4 ʢʚ. ʢʤ, ʥʘ ʢʦʪʦʨʦʡ 

ʨʘʩʧʦʣʦʞʝʥʳ 1 ʛʦʨʦʜʩʢʦʝ ʧʦʩʝʣʝʥʠʝ ï ʛʦʨʦʜʩʢʦʡ ʦʢʨʫʛ ʂʦʣʦʤʥʘ ʠ 146 ʩʝʣʴʩʢʠʭ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. 

ɺ ʛʦʨʦʜʩʢʦʤ ʦʢʨʫʛʝ ʂʦʣʦʤʥʘ ʧʨʦʞʠʚʘʶʪ 76% ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ ʂʦʣʦʤʝʥʩʢʦʛʦ 

ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ, ʚ ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʧʨʦʞʠʚʘʶʪ 24% ʞʠʪʝʣʝʡ 

(ʠʤʝʶʪʩʷ ʝʱʝ 7ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ ʙʝʟ ʞʠʪʝʣʝʡ). 

ɺ 2017 ʛʦʜʫ ʚ ʂʦʣʦʤʝʥʩʢʦʤ ʛʦʨʦʜʩʢʦʤ ʦʢʨʫʛʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 168 ʧʦʞʘʨʦʚ, ʥʘ 

ʢʦʪʦʨʳʭ ʧʦʛʠʙʣʦ 13 ʯʝʣʦʚʝʢ, ʪ.ʝ. ʚ ʩʨʝʜʥʝʤ ʝʞʝʜʥʝʚʥʦ ʚʦʟʥʠʢʘʣ 0,45 ʧʦʞʘʨʘ, ʧʦʛʠʙʘʣʦ ʥʘ 

ʧʦʞʘʨʘʭ 0,04 ʯʝʣʦʚʝʢʘ. ʀʟ ʥʠʭ 54% ʧʦʞʘʨʦʚ ʧʨʦʠʟʦʰʣʦ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ. 

ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ ʚʠʜʥʦ, ʯʪʦ ʯʠʩʣʦ ʧʦʞʘʨʦʚ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ 

ʨʘʡʦʥʘ ʚʳʰʝ, ʯʝʤ ʚ ʛʦʨʦʜʝ. 

ɺʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʯʠʩʣʘ ʧʦʞʘʨʦʚ ʠ ʛʠʙʝʣʠ ʣʶʜʝʡ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʩʚʷʟʘʥʳ 

ʩʦ ʤʥʦʛʠʤʠ ʧʨʠʯʠʥʘʤʠ: ʵʪʦ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʢʫʣʴʪʫʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, 

ʦʪʩʫʪʩʪʚʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʧʝʯʥʦʛʦ ʦʪʦʧʣʝʥʠʷ ʠ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʞʠʣʳʭ 

ʜʦʤʦʚ (ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʧʦʞʘʨʦʚ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ), ʦʪʩʫʪʩʪʚʠʝ ʜʦʩʪʘʪʦʯʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʧʦʞʘʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠ ʠʭ ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʝ ʧʨʠʙʳʪʠʝ ʚ ʩʣʫʯʘʝ 

ʧʦʞʘʨʘ ʠ ʜʨ. 

ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʦʙʣʝʤʘ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ 

ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʘʢʪʫʘʣʴʥʦʡ. 

ʀʩʪʦʨʠʯʝʩʢʠʡ ʦʧʳʪ ʈʦʩʩʠʠ ʧʦ ʙʦʨʴʙʝ ʩ ʧʦʞʘʨʘʤʠ ʠ ʦʧʳʪ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ 

ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ 

ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʜʦʙʨʦʚʦʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ (ɼʇʆ), ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʢʦʪʦʨʦʡ 

ʷʚʣʷʝʪʩʷ ʧʨʦʩʚʝʱʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʫʯʘʩʪʠʝ ʚ 

ʪʫʰʝʥʠʠ ʧʦʞʘʨʦʚ ʚ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʷʭ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʬʠʮʠʘʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʚʩʝʡ ɼʇʆ ʚ ʂʦʣʦʤʝʥʩʢʦʤ ʛʦʨʦʜʩʢʦʤ 

ʦʢʨʫʛʝ ʩʦʩʪʘʚʣʷʝʪ 72 ʯʝʣʦʚʝʢʘ (ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʣʠʰʴ 17% ʩʦʩʪʘʚʘ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ 

ʦʢʨʫʛʘ). ʇʨʠ ʪʘʢʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ɼʇʆ ʚʨʷʜ ʣʠ ʩʠʪʫʘʮʠʶ ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʜʦʙʨʦʪʥʦʡ, ʤʦʙʠʣʴʥʦʡ, ʭʦʨʦʰʦ ʦʩʥʘʱʝʥʥʦʡ ʠ ʦʙʫʯʝʥʥʦʡ ɼʇʆ ï 

ʧʨʦʮʝʩʩ ʜʣʠʪʝʣʴʥʳʡ ʠ ʥʝʧʨʦʩʪʦʡ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʟʘʥʷʪʴ ʥʠ ʦʜʥʦ ʜʝʩʷʪʠʣʝʪʠʝ, ʥʦ 

ʜʚʠʛʘʪʴʩʷ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʝʩʦʤʥʝʥʥʦ ʥʫʞʥʦ. ʀ ʥʘʯʠʥʘʪʴ ʵʪʦ ʜʚʠʞʝʥʠʝ 

ʥʝʦʙʭʦʜʠʤʦ ʩ ʨʝʰʝʥʠʷ ʢʣʶʯʝʚʳʭ ʚʦʧʨʦʩʦʚ: ʛʜʝ, ʢʘʢ ʠ ʚ ʢʘʢʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ɼʇʆ, ʢʘʢʦʡ ʫʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʢʠ ʜʦʣʞʥʳ ʠʤʝʪʴ ʜʦʙʨʦʚʦʣʴʮʳ, ʢʘʢʠʝ 

ʫʩʣʦʚʠʷ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ, ʯʪʦʙʳ ʣʶʜʠ ʧʦʧʦʣʥʷʣʠ ʯʠʩʣʝʥʥʦʩʪʴ ɼʇʆ, ʢʘʢ 

ʬʠʥʘʥʩʠʨʦʚʘʪʴ ɼʇʆ ʠ ʜʨ. 

ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʜʭʦʜʳ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʩʣʫʞʙʳ ʚ 

ʨʘʟʣʠʯʥʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ 

ʯʠʩʣʝʥʥʦʩʪʴ ɼʇʂ (ʜʦʙʨʦʚʦʣʴʥʘʷ ʧʦʞʘʨʥʘʷ ʢʦʤʘʥʜʘ) ʜʣʷ ʪʫʰʝʥʠʷ ʧʦʞʘʨʦʚ ʚ ʩʝʣʴʩʢʠʭ 

ʧʦʩʝʣʝʥʠʷʭ ʂʦʣʦʤʝʥʩʢʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ.  

ɿʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʂʦʣʦʤʝʥʩʢʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ, ʝʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʧʦ ʛʦʨʦʜʫ ʠ ʩʝʣʴʩʢʠʤ ʥʘʩʝʣʝʥʥʳʤ ʧʫʥʢʪʘʤ, ʤʦʞʥʦ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʚʳʯʠʩʣʠʪʴ ʯʠʩʣʦ 

ʧʦʞʘʨʦʚ ʟʘ ʛʦʜ ʚ ʢʘʞʜʦʤ ʪʘʢʦʤ ʧʦʩʝʣʝʥʠʠ (ʪʘʙʣ. 1). 
 

ʊʘʙʣʠʮʘ 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʧʦ ʥʘʩʝʣʝʥʥʳʤ ʧʫʥʢʪʘʤ ʂʦʣʦʤʝʥʩʢʦʛʦ 

ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʠ ʦʙʩʪʘʥʦʚʢʘ ʩ ʧʦʞʘʨʘʤʠ ʚ ʥʠʭ ʚ 2017 ʛ. 
 

ˉ ɻʨʘʜʘʮʠʷ 
ʅʘʩʝʣʝʥʠʝ, 

ʯʝʣʦʚʝʢ 

ʏʠʩʣʦ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʦʚ 

ʉʨʝʜʥʝʝ ʯʠʩʣʦ ʥʘ 1 

ʥʘʩʝʣʝʥʥʳʡ ʧʫʥʢʪ 

ʞʠʪʝʣʝʡ, 

ʯʝʣ. 

ʧʦʞʘʨʦʚ, 

ʛʦʜ 

ʉʝʣʴʩʢʠʝ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ 

1 ʄʘʣʳʝ 

0 7 0 0,14286 

1-10 30 5 0,06667 

11-100 58 43 0,32759 

101-1000 37 358 0,75676 

2 ʉʨʝʜʥʠʝ 1001-2000 8 1468 2,875 

3 ɹʦʣʴʰʠʝ 2001-5000 6 2860 3,16667 

4 ʂʨʫʧʥʳʝ ʙʦʣʝʝ 5000 0 0 0 

ɺʩʝʛʦ  146 306 0,61644 

 

ʀʟ ʪʘʙʣʠʮʳ 2 ʚʠʜʥʦ, ʯʪʦ ʚ 95 ʤʘʣʳʭ ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ (ʉʅʇ) ʩ 

ʥʘʩʝʣʝʥʠʝʤ ʜʦ 100 ʯʝʣʦʚʝʢ ʧʨʠʭʦʜʠʪʩʷ ʟʘ ʛʦʜ ʦʢʦʣʦ 22 ʧʦʞʘʨʦʚ. ɹʦʨʴʙʘ ʩ ʪʘʢʠʤʠ 

ʧʦʞʘʨʘʤʠ ï ʜʝʣʦ ʜʦʙʨʦʚʦʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ. 

ɺ ʵʪʫ ʞʝ ʛʨʫʧʧʫ ʥʫʞʥʦ ʦʪʥʝʩʪʠ ʠ ʜʨʫʛʠʝ ʤʘʣʳʝ ʩʝʣʴʩʢʠʝ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ (ʩ 

ʥʘʩʝʣʝʥʠʝʤ ʦʪ 101 ʜʦ 1000 ʯʝʣ.). ɺ ʵʪʠʭ 37 ʧʦʩʝʣʝʥʠʷʭ ʧʨʦʞʠʚʘʝʪ 11737 ʯʝʣ., ʥʘ 

ʢʦʪʦʨʳʭ ʧʨʠʭʦʜʠʪʩʷ 28 ʧʦʞʘʨʦʚ (ʪ.ʝ. ʚ ʩʨʝʜʥʝʤ 0,75 ʧʦʞʘʨʘ ʚ ʛʦʜ ʥʘ ʧʦʩʝʣʝʥʠʝ).   

ɺ ʦʩʪʘʚʰʠʭʩʷ 14 ʩʨʝʜʥʠʭ, ʙʦʣʴʰʠʭ ʠ ʢʨʫʧʥʳʭ ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ 

ʧʨʦʞʠʚʘʝʪ 42 147 ʯʝʣ., ʠ ʥʘ ʥʠʭ ʝʞʝʛʦʜʥʦ ʧʨʠʭʦʜʠʪʩʷ 42 ʧʦʞʘʨʘ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ 

ʚ ʢʘʞʜʦʤ ʠʟ ʪʘʢʠʭ ʧʦʩʝʣʝʥʠʡ ʚʦʟʥʠʢʘʝʪ ʚ ʩʨʝʜʥʝʤ 3 ʧʦʞʘʨʘ. 

ʊʘʢʦʚʘ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʘʷ ʦʙʩʪʘʥʦʚʢʘ ʩ ʧʦʞʘʨʘʤʠ ʚ ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ 

ʂʦʣʦʤʝʥʩʢʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʟʘ 2017 ʛʦʜ. 

ɺʚʠʜʫ ʪʘʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʚ ʟʘʱʠʪʝ ʠʭ ʦʪ ʧʦʞʘʨʦʚ ʜʦʣʞʥʳ ʠʛʨʘʪʴ 

ʜʦʙʨʦʚʦʣʴʥʳʝ ʧʦʞʘʨʥʳʝ (ʥʘʨʷʜʫ ʩ ʥʝʙʦʣʴʰʠʤ ʷʜʨʦʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʧʦʞʘʨʥʳʭ). 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʧʦ 

ʥʘʩʝʣʝʥʥʳʤ ʧʫʥʢʪʘʤ ʠ ʦʧʝʨʘʪʠʚʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʥʠʭ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʚʦʟʤʦʞʥʳʝ 

ʧʦʜʭʦʜʳ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʥʠʭ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ (ʪʘʙʣ. 2). 
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ʊʘʙʣʠʮʘ 2. ʆʙʱʠʝ ʧʦʜʭʦʜʳ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʩʣʫʞʙʳ ʚ ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʘʭ ʂʦʣʦʤʝʥʩʢʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ 
 

ˉ ɻʨʘʜʘʮʠʷ 
ʅʘʩʝʣʝʥʠʝ, 

ʯʝʣ. 

ʏʠʩʣʦ 

ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʦʚ 

ʇʦʜʭʦʜʳ ʢ ʦʨʛʘʥʠʟʘʮʠʠ 

ʉʝʣʴʩʢʠʝ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ 

1 ʄʘʣʳʝ 

10 ʯʝʣ. ʠ 

ʤʝʥʴʰʝ 
37 

ʉʦʟʜʘʥʠʝ ʦʧʝʨʘʪʠʚʥʳʭ ʟʦʥ, 

ʦʙʩʣʫʞʠʚʘʝʤʳʭ ɼʇʂ ʧʦʜ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʧʦʞʘʨʥʦʛʦ ʠʥʩʪʨʫʢʪʦʨʘ, ʰʪʘʙ-

ʢʚʘʨʪʠʨʘ ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʠʪʩʷ ʚ 

ʮʝʥʪʨʝ ʦʧʝʨʘʪʠʚʥʦʡ ʟʦʥʳ (ʚ 

ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʦʤ ʥʘʩʝʣʝʥʥʦʤ 

ʧʫʥʢʪʝ ʟʦʥʳ) 

11-100 58 

101-1000 37 

2 ʉʨʝʜʥʠʝ 1001-2000 8 
ʉʦʟʜʘʥʠʝ ʦʜʥʦʡ ɼʇʂ ʚ ʢʘʞʜʦʤ 

ʉʅʇ 

3 ɹʦʣʴʰʠʝ 2001-5000 6 

ʉʦʟʜʘʥʠʝ ʦʜʥʦʡ ɼʇʂ (ʠʣʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷ) ʚ ʢʘʞʜʦʤ ʉʅʇ 

4 ʂʨʫʧʥʳʝ ʙʦʣʝʝ 5000 0 

ʉʦʟʜʘʥʠʝ ʦʜʥʦʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ 

(ʠʣʠ ɼʇʂ) ʚ ʢʘʞʜʦʤ ʉʅʇ 

 

ʆʨʛʘʥʠʟʘʮʠʷ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ ʚ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʷʭ ʂʦʣʦʤʝʥʩʢʦʛʦ ʛʦʨʦʜʩʢʦʛʦ 

ʦʢʨʫʛʘ. 

ɺ 132 ʤʘʣʳʭ ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʂʦʣʦʤʝʥʩʢʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ (ʩ 

ʥʘʩʝʣʝʥʠʝ ʜʦ 1000 ʯʝʣ.) ʧʨʦʞʠʚʘʝʪ ʦʢʦʣʦ 10 % ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ ʦʢʨʫʛʘ. ɺ ʥʠʭ 

ʝʞʝʛʦʜʥʦ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠʤʝʨʥʦ 50 ʧʦʞʘʨʦʚ (ʦʢʦʣʦ 30% ʚʩʝʭ ʧʦʞʘʨʦʚ ʦʢʨʫʛʘ). 

ʀʟ ʚʩʝʛʦ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʩʨʝʜʥʷʷ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʤʘʣʦʛʦ ʩʝʣʴʩʢʦʛʦ 

ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ʩʦʩʪʘʚʣʷʝʪ 120 ʯʝʣ., ʦʜʠʥ ʧʦʞʘʨ ʚ ʛʦʜ ʧʨʠʭʦʜʠʪʩʷ ʚ ʩʨʝʜʥʝʤ ʥʘ 3 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘ. 

ʇʦʵʪʦʤʫ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ɼʇʆ ʚ ʤʘʣʳʭ ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʘʭ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʩʦʟʜʘʚʘʪʴ ʜʣʷ 10 ï 15 ʪʘʢʠʭ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʦʚ çʦʧʝʨʘʪʠʚʥʳʝ ʟʦʥʳè, ʝʩʣʠ ʵʪʦ ʚʦʟʤʦʞʥʦ ʧʦ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ. 

ʆʙʩʣʫʞʠʚʘʪʴ ʵʪʠ çʦʧʝʨʘʪʠʚʥʳʝ ʟʦʥʳè ʜʦʣʞʥʘ ɼʇʂ. ʈʫʢʦʚʦʜʠʪʴ ʪʘʢʦʡ ɼʇʂ (ʧʦ 

ʚʦʟʤʦʞʥʦʩʪʠ) ʜʦʣʞʝʥ ʨʘʙʦʪʥʠʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ (ʠʥʩʪʨʫʢʪʦʨ), 

ʰʪʘʙ-ʢʚʘʨʪʠʨʘ ʢʦʪʦʨʦʛʦ ʜʦʣʞʥʘ ʜʠʩʣʦʮʠʨʦʚʘʪʴʩʷ ʚ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʦʤ ʥʘʩʝʣʝʥʥʦʤ 

ʧʫʥʢʪʝ çʦʧʝʨʘʪʠʚʥʦʡ ʟʦʥʳè. 

ʅʘ ʢʘʞʜʫʶ ʦʧʝʨʘʪʠʚʥʫʶ ʟʦʥʫ (ɼʇʂ) ʧʦʪʨʝʙʫʝʪʩʷ ʦʜʥʘ ʘʚʪʦʮʠʩʪʝʨʥʘ. 

ʊʘʢ ʞʝ ʚ ʢʘʞʜʦʡ ɼʇʂ ʞʝʣʘʪʝʣʴʥʦ ʠʤʝʪʴ ʥʝʩʢʦʣʴʢʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʧʦʞʘʨʥʳʭ, 

ʢʦʪʦʨʳʝ ʙʫʜʫʪ çʦʨʛʘʥʠʟʫʶʱʠʤ ʷʜʨʦʤè ʧʦʜʨʘʟʜʝʣʝʥʠʷ. ʇʨʠ ʵʪʦʤ, ʦʯʝʚʠʜʥʦ, ʯʝʤ 

ʢʨʫʧʥʝʝ ʥʘʩʝʣʝʥʥʳʡ ʧʫʥʢʪ, ʪʝʤ ʙʦʣʴʰʝ ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʧʦʞʘʨʥʳʭ. ɺ ʢʨʫʧʥʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʵʪʘ ʜʦʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ ʤʦʞʝʪ ʜʦʭʦʜʠʪʴ 

ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʜʦ 25-30 % ʦʪ ʚʩʝʛʦ ʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ. ʊʘʢʠʝ ʩʤʝʰʘʥʥʳʝ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ. 

ʏʠʩʣʝʥʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ɼʇʂ ʚ ʂʦʣʦʤʝʥʩʢʦʤ ʛʦʨʦʜʩʢʦʤ 

ʦʢʨʫʛʝ. 

ʅʘ ʦʩʥʦʚʝ ʧʨʝʜʣʦʞʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʦʨʠʝʥʪʠʨʦʚʦʯʥʫʶ 

ʯʠʩʣʝʥʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ɼʇʂ. 
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ʊʘʙʣʠʮʘ 3. ʏʠʩʣʝʥʥʦʩʪʴ ɼʇʂ, ʧʦʞʘʨʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʙʦʝʚʳʭ ʨʘʩʯʝʪʦʚ ɼʇʂ ʜʣʷ ʟʘʱʠʪʳ 

ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʂʦʣʦʤʝʥʩʢʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ 
 

ˉ 
ʅʘʩʝʣʝʥʠʝ, 

ʯʝʣʦʚʝʢ 

ʏʠʩʣʦ 

ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʦʚ 

ʏʠʩʣʦ ɼʇʂ, ʧʦʞʘʨʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʣʠʯʥʦʛʦ 

ʩʦʩʪʘʚʘ ʜʣʷ ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ ʙʦʝʚʦʛʦ ʨʘʩʯʝʪʘ (ʥʘ 

ʯʠʩʣʦ ʧʦʩʝʣʝʥʠʡ) 

ʏʠʩʣʦ ɼʇʂ ɸʎ ɹ/ʨ 

1 ʜʦ 1000 132 1(10) 1(10) 8-10(10) 

2 1001-2000 8 1 (1) 1 (1) 8-10(1) 

3 2001-5000 6 1 (1) 1 (1) 8-10(1) 

ʀʪʦʛʦ: 146 27 27 216-270 

 

ʇʦ ʥʘʰʠʤ ʦʮʝʥʢʘʤ, ʦʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ɼʇʂ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ 

27 ʝʜʠʥʠʮ, ʯʠʩʣʝʥʥʦʩʪʴ ʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ ɼʇʂ ʜʦʣʞʥʘ ʥʘʭʦʜʠʪʴʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 216-270 

ʯʝʣʦʚʝʢ, ʥʘ ʚʦʦʨʫʞʝʥʠʠ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʧʦʨʷʜʢʘ 27 ʘʚʪʦʮʠʩʪʝʨʥ. ʅʦ ʜʘʞʝ 

ʧʨʠ ʪʘʢʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ɼʇʂ ʚʳʧʦʣʥʠʪʴ ʥʘ 100% ʪʨʝʙʦʚʘʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ 

ʦʙʣʘʩʪʠ 20 ʤʠʥʫʪʥʦʛʦ ʧʨʠʙʳʪʠʷ ʧʦʞʘʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʢ ʤʝʩʪʫ ʧʦʞʘʨʘ ʚ ʩʝʣʴʩʢʠʭ 

ʧʦʩʝʣʝʥʠʷʭ ʙʫʜʝʪ ʚʝʩʴʤʘ ʧʨʦʙʣʝʤʘʪʠʯʥʦ. 

ɺ ʧʝʨʩʧʝʢʪʠʚʝ, ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʜʦʙʨʦʪʥʦʡ, ʭʦʨʦʰʦ ʦʙʫʯʝʥʥʦʡ ʜʦʙʨʦʚʦʣʴʥʦʡ 

ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ ʝʝ ʜʦʣʷ ʤʦʞʝʪ ʙʳʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʝʥʘ. 

ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ ɼʇʂ 

ʷʚʣʷʝʪʩʷ ʦʩʥʘʱʝʥʠʝ ʠʭ ʢʚʘʜʨʦʮʠʢʣʘʤʠ ʠ ʤʦʪʦʮʠʢʣʘʤʠ, ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʤʠ ʜʣʷ 

ʧʝʨʝʚʦʟʢʠ ʤʦʪʦʧʦʤʧ, ʨʫʢʘʚʦʚ ʧʦʞʘʨʥʳʭ ʠ ʜʨʫʛʦʛʦ ʤʘʣʦʛʘʙʘʨʠʪʥʦʛʦ ʠʤʫʱʝʩʪʚʘ ʠ 

ʠʥʩʪʨʫʤʝʥʪʘ. 

ɺ ʟʠʤʥʝʝ ʚʨʝʤʷ ʚ ʚʠʜʫ ʟʘʥʦʩʦʚ ʥʘ ʜʦʨʦʛʘʭ ʠ ʧʣʦʭʦʡ ʧʨʦʭʦʜʠʤʦʩʪʠ ʧʦʞʘʨʥʦʡ 

ʪʝʭʥʠʢʠ ʢ ʜʘʣʴʥʠʤ ʥʘʩʝʣʝʥʥʳʤ ʧʫʥʢʪʘʤ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʥʝʛʦʭʦʜʳ ʩ 

ʧʨʠʮʝʧʘʤʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʳ ʙʫʜʝʤ ʥʝʟʘʚʠʩʠʤʳ ʦʪ ʜʦʨʦʛ ʠ ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʯʪʦ ʵʪʦ ʚʩʝ ʣʝʛʢʦ 

ʨʝʘʣʠʟʫʝʤʦ. 

ʊʘʢ ʢʘʢ ʵʪʘ ʪʝʭʥʠʢʘ ʧʨʠʚʣʝʢʘʪʝʣʴʥʘ ʜʣʷ ʤʦʣʦʜʝʞʠ, ʪʦ ʤʳ ʤʦʞʝʤ ʧʨʠʚʣʝʢʘʪʴ 

ʰʢʦʣʴʥʠʢʦʚ ʩʪʘʨʰʝʛʦ ʚʦʟʨʘʩʪʘ ʜʣʷ ʧʦʜʚʦʟʘ ʧʦʞʘʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʢ ʪʫʰʝʥʠʶ ʧʦʞʘʨʘ. 

ʊ.ʝ. ʢʨʦʤʝ ɼʇʂ ʩʦʟʜʘʝʤ ʖɼʇʂ (ʶʥʦʰʝʩʢʫʶ ʜʦʙʨʦʚʦʣʴʥʫʶ ʧʦʞʘʨʥʫʶ ʢʦʤʘʥʜʫ). 

ʆʥʠ ʙʫʜʫʪ ʧʦʤʦʛʘʪʴ ʠ ʥʘʙʠʨʘʪʴʩʷ ʟʥʘʥʠʡ, ʥʘʚʳʢʦʚ, ʦʧʳʪʘ, ʠ ʙʫʜʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ 

ʩʦʙʦʡ ʢʘʜʨʦʚʳʡ ʨʝʟʝʨʚ ʜʣʷ ʢʘʞʜʦʡ ɼʇʂ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 

1. ɹʨʫʰʣʠʥʩʢʠʡ ʅ.ʅ., ʉʦʢʦʣʦʚ ʉ.ɺ. ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʈʦʩʩʠʠ: ʄʦʥʦʛʨʘʬʠʷ. / ʄʦʩʢʚʘ: ɸʢʘʜʝʤʠʷ ʄʏʉ ʈʦʩʩʠʠ, 2014. 

178 ʩ.  

2. ɹʨʫʰʣʠʥʩʢʠʡ ʅ.ʅ., ʉʦʢʦʣʦʚ ʉ.ɺ., ɸʣʝʭʠʥ ɽ.ʄ., ʂʦʣʦʤʠʝʮ ʖ.ʀ. ʅʘʫʯʥʦï

ʧʨʘʢʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ 

ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʩʣʫʞʙʳ ʚ ʈʦʩʩʠʠ. ʄ.: ɸɻʇʉ ʄʏʉ ʈʦʩʩʠʠ, 2007. 58 ʩ. 

3. ʉʝʤʠʢʦʚ ɺ.ʃ., ʈʷʟʘʥʦʚ ɺ.ɸ., ʉʦʙʦʣʝʚ ʅ.ʅ. ʠ ʜʨ. ʆʨʛʘʥʠʟʘʮʠʷ ʠ ʫʧʨʘʚʣʝʥʠʝ ʚ 

ʦʙʣʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. ʉ-ʇʙ: 

ʋʥʠʚʝʨʩʠʪʝʪ ɻʇʉ ʄʏʉ ʈʌ, 2009. 
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ʇʆɺʓʐɽʅʀɽ ʂɺɸʃʀʌʀʂɸʎʀʀ ʉʆʊʈʋɼʅʀʂʆɺ  

ʂɸʂ ʆʉʅʆɺʅʆɽ ʂʆʅʂʋʈɽʅʊʅʆɽ  

ʇʈɽʀʄʋʑɽʉʊɺʆ ʇʈɽɼʇʈʀʗʊʀʗ 

ʑʝʥʜʨʳʛʠʥʘ ɽ.ɺ.
1
, ɹʦʨʟʝʥʢʦʚʘ ʂ.ʉ.

2 

ʑʝʥʜʨʳʛʠʥʘ ɽ.ɺ., ɹʦʨʟʝʥʢʦʚʘ ʂ.ʉ. ʇʆɺʓʐɽʅʀɽ ʂɺɸʃʀʌʀʂɸʎʀʀ ʉʆʊʈʋɼʅʀʂʆɺ ʂɸʂ ʆʉʅʆɺʅʆɽ ʂʆʅʂʋʈɽʅʊʅʆɽ ʇʈɽʀʄʋʑɽʉʊɺʆ ʇʈɽɼʇʈʀʗʊʀʗ 

1ʑʝʥʜʨʳʛʠʥʘ ɽʚʛʝʥʠʷ ɺʣʘʜʠʤʠʨʦʚʥʘ ï ʤʘʛʠʩʪʨʘʥʪ; 
2ɹʦʨʟʝʥʢʦʚʘ ʂʩʝʥʠʷ ʉʝʨʛʝʝʚʥʘ ï ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʢʘʬʝʜʨʘ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, 

ɹʝʣʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ɻ. ʐʫʭʦʚʘ,  

ʛ. ɹʝʣʛʦʨʦʜ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʧʦʥʷʪʠʝ çʢʚʘʣʠʬʠʢʘʮʠʷ ʨʘʙʦʪʥʠʢʘè ʠ 

ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʧʦʚʳʰʝʥʠʷ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʨʘʙʦʪʥʠʢʦʚ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ. ɺ ʨʘʤʢʘʭ ʘʥʘʣʠʟʘ ʚʳʜʝʣʷʶʪʩʷ ʜʚʘ ʬʘʢʪʦʨʘ: 

ʚʥʝʰʥʷʷ ʠ ʚʥʫʪʨʝʥʥʷʷ ʩʨʝʜʘ ʧʨʝʜʧʨʠʷʪʠʷ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘʚʠʩʷʪ ʦʪ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʠ ʛʨʘʤʦʪʥʦʡ 

ʨʝʘʢʮʠʠ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʬʘʢʪʦʨʳ, ʧʨʦʮʝʩʩ ʧʦʚʳʰʝʥʠʷ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʨʘʙʦʪʥʠʢʦʚ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚʥʫʪʨʠ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚʥʝ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʩʘʤʦʦʙʫʯʝʥʠʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʚʘʣʠʬʠʢʘʮʠʷ ʨʘʙʦʪʥʠʢʘ, ʧʨʦʮʝʩʩ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʢʘʯʝʩʪʚʦ 

ʟʥʘʥʠʡ, ʤʦʪʠʚʘʮʠʷ ʧʝʨʩʦʥʘʣʘ, ʤʘʪʝʨʠʘʣʴʥʦʝ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ, ʩʘʤʦʦʙʫʯʝʥʠʝ. 

 

ɺʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʢʘʜʨʳ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʫʩʧʝʰʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, - ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʜʦʭʦʜʘ. ʇʨʦʬʝʩʩʠʦʥʘʣʠʟʤ 

ʩʧʝʮʠʘʣʠʩʪʘ ʦʙʲʝʜʠʥʷʝʪ ʚʩʝ ʟʥʘʥʠʷ, ʢʦʪʦʨʳʝ ʦʥ ʧʦʣʫʯʠʣ ʚʦ ʚʨʝʤʷ ʦʙʫʯʝʥʠʷ, ʘ ʝʛʦ 

ʢʚʘʣʠʬʠʢʘʮʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪ, ʢʘʢʫʶ ʧʦʣʴʟʫ ʦʥ ʤʦʞʝʪ ʧʨʠʥʝʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ.  

ɺ ʥʳʥʝʰʥʠʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʩʦʧʨʷʞʝʥʳ ʩ ʧʦʩʪʝʧʝʥʥʳʤ ʫʩʪʘʨʝʚʘʥʠʝʤ ʨʘʥʝʝ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ, 

ʟʥʘʯʠʤʳʤ ʩʪʘʥʦʚʠʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ [5, ʩ. 3]. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʝ ʦʩʦʙʦʝ ʤʝʩʪʦ ʧʨʠʥʘʜʣʝʞʠʪ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤ 

ʢʘʜʨʘʤ, ʩʧʦʩʦʙʥʳʤ ʩʦʟʜʘʚʘʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʨʦʜʫʢʪ, ʦʙʝʩʧʝʯʠʚʘʪʴ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʧʨʠʤʝʥʝʥʠʝ. ʉʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʟʥʘʥʠʷ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤʠ 

ʨʝʩʫʨʩʘʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʵʬʬʝʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʢʠ ʠ ʦʙʱʝʩʪʚʘ. ʅʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʚ ʈʦʩʩʠʠ, ʪʘʢʦʡ ʨʝʩʫʨʩ ʢʘʢ ʩʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ, ʩʝʡʯʘʩ ʥʝ ʠʤʝʝʪ ʥʘʧʨʘʚʣʝʥʠʷ 

ʥʘ ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ, 

ʢʘʞʜʳʡ ʛʦʜ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʚʳʩʰʝʛʦ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ ʚʳʧʫʩʢʥʠʢʠ ʪʝʨʷʶʪ 

ʧʨʠʤʝʨʥʦ 20% ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ, ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʚʘʞʥʦ ʩʦʭʨʘʥʷʪʴ ʠ ʧʨʠʫʤʥʦʞʘʪʴ 

ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ ʩʦʪʨʫʜʥʠʢʦʚ, ʧʫʪʝʤ ʧʨʦʜʦʣʞʝʥʠʷ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʜʝʣʘʷ 

ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ ʥʝʧʨʝʨʳʚʥʳʤ. ʆʜʥʠʤ ʠʟ ʚʘʨʠʘʥʪʦʚ ʪʘʢʦʛʦ ʦʙʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ 

ʧʦʚʳʰʝʥʠ ̫ʢʚʘʣʠʬʠʢʘʮʠʠ. 

ʂʚʘʣʠʬʠʢʘʮʠʷ ʨʘʙʦʪʥʠʢʘ ï ʥʘʣʠʯʠʝ ʫ ʩʦʪʨʫʜʥʠʢʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʤʝʥʠʡ, ʫʨʦʚʥʷ 

ʟʥʘʥʠʡ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʦʧʳʪʘ ʨʘʙʦʪʳ. ʇʨʦʮʝʩʩ ʧʦʚʳʰʝʥʠʷ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʤʦʞʝʪ ʟʘʭʚʘʪʳʚʘʪʴ ʨʘʟʥʳʝ ʩʨʦʢʠ ʠ ʤʦʞʝʪ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥ ʚ ʨʘʟʥʳʭ 

ʬʦʨʤʘʭ, ʪʘʢ ʢʘʢ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʦʚʳʰʝʥʠʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʢʘʜʨʦʚ ʦʧʨʝʜʝʣʝʥʘ 

ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʥʳʤʠ ʬʘʢʪʦʨʘʤʠ. 

ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ, ʢʘʢʠʝ ʬʘʢʪʦʨʳ ʤʦʛʫʪ ʧʦʩʣʫʞʠʪʴ ʢʘʪʘʣʠʟʘʪʦʨʦʤ, 

ʜʣʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʩʦʟʜʘʥʠʷ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʧʦʚʳʰʝʥʠʷ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʨʘʙʦʪʥʠʢʦʚ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ [2, ʩ. 183]: 

1. ɺʥʝʰʥʷʷ ʩʨʝʜʘ ʧʨʝʜʧʨʠʷʪʠʷ: ʠʟʤʝʥʝʥʠʝ ʧʨʝʜʧʦʯʪʝʥʠʡ ʧʦʢʫʧʘʪʝʣʝʡ; ʠʟʤʝʥʝʥʠʝ 

ʧʦʢʫʧʘʪʝʣʴʩʢʦʡ ʩʧʦʩʦʙʥʦʩʪʠ; ʚʣʠʷʥʠʝ ʅʊʇ ʥʘ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ; ʠʟʤʝʥʝʥʠʷ ʚ 

ʦʙʣʘʩʪʠ ʥʦʨʤ ʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʦʪʨʫʜʥʠʢʘʤ; ʧʦʚʳʰʝʥʠʝ ʯʠʩʣʘ ʧʨʝʜʧʨʠʷʪʠʡ-

ʢʦʥʢʫʨʝʥʪʦʚ; ʧʝʨʝʤʝʥʳ ʚ ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ; ʠʟʤʝʥʝʥʠʷ 

ʥʘ ʨʳʥʢʝ ʨʘʙʦʯʝʡ ʩʠʣʳ. 
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2. ɺʥʫʪʨʝʥʥʷʷ ʩʨʝʜʘ ʧʨʝʜʧʨʠʷʪʠʷ: ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʦʚʦʡ ʧʨʦʜʫʢʮʠʠ; ʥʝʧʦʩʪʦʷʥʥʦʩʪʴ ʢʘʜʨʦʚʦʡ ʩʪʨʫʢʪʫʨʳ; ʛʝʥʜʝʨʥʳʡ ʠ 

ʚʦʟʨʘʩʪʥʦʡ ʩʦʩʪʘʚ ʨʘʙʦʪʥʠʢʦʚ; ʦʪʥʦʰʝʥʠʝ ʨʘʙʦʪʥʠʢʦʚ ʢ ʪʨʫʜʫ; ʥʝ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʨʘʟʨʷʜʘ ʨʘʙʦʯʠʭ, ʨʘʟʨʷʜʫ ʨʘʙʦʪ ʠ ʪ.ʧ. 

ɼʠʥʘʤʠʢʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʠ, ʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘʚʠʩʪ̫ ʦʪ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʠ ʛʨʘʤʦʪʥʦʡ 

ʨʝʘʢʮʠʠ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʬʘʢʪʦʨʳ ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʜʛʦʪʦʚʢʠ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʨʘʙʦʪʥʠʢʦʚ ʤʦʞʥʦ ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ 

ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ:  

1. ʇʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚʥʫʪʨʠ ʧʨʝʜʧʨʠʷʪʠʷ. ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʦʙʫʯʝʥʠʷ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʦʨʛʘʥʠʟʘʮʠʶ ʧʨʦʮʝʩʩʘ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʘʤʦʡ ʢʦʤʧʘʥʠʠ, 

ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʦʙʫʯʝʥʠʷ. ʂʘʢ ʧʨʘʚʠʣʦ, ʦʥ ʧʨʦʭʦʜʠʪ ʙʝʟ ʦʪʨʳʚʘ 

ʦʪ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ. ʕʪʦʪ ʪʠʧ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʧʦʜʭʦʜʠʪ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ 

ʨʘʙʦʯʠʭ ʠ ʩʣʫʞʘʱʠʭ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʠ ʚʳʩʦʢʠʝ ʜʦʣʞʥʦʩʪʠ. 

ʇʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚʥʫʪʨʠ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʦʠʩʭʦʜʠʪ ʦʧʝʨʘʪʠʚʥʦ, ʦʥʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʚʣʘʜʝʥʠʶ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʥʘʚʳʢʘʤʠ, ʙʳʩʪʨʦʤʫ ʧʨʠʩʧʦʩʦʙʣʝʥʠʶ 

ʩʧʝʮʠʘʣʠʩʪʘ ʥʘ ʥʦʚʦʤ ʨʘʙʦʯʝʤ ʤʝʩʪʝ. ɼʘʥʥʳʡ ʚʠʜ ʦʙʫʯʝʥʠʷ ʥʝ ʩʪʦʣʴ ʟʘʪʨʘʪʥʳʡ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʢʘʢ, ʢ ʧʨʠʤʝʨʫ, ʥʘʧʨʘʚʣʝʥʠʝ ʛʨʫʧʧʳ ʩʦʪʨʫʜʥʠʢʦʚ ʥʘ ʩʧʝʮʠʘʣʴʥʳʝ ʢʫʨʩʳ 

ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʚʥʝ ʧʨʝʜʧʨʠʷʪʠʷ. ʅʦ ʢʚʘʣʠʬʠʢʘʮʠʷ, ʧʦʣʫʯʝʥʥʘʷ 

ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚʥʫʪʨʠ ʧʨʝʜʧʨʠʷʪʠʷ ʙʝʟ ʧʨʠʩʚʦʝʥʠʷ ʘʪʪʝʩʪʘʮʠʦʥʥʦʡ 

ʢʦʤʠʩʩʠʝʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʛʦ ʨʘʟʨʷʜʘ, ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʫʩʣʦʚʥʦʡ [4, ʩ. 267]. 

2. ʇʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚʥʝ ʧʨʝʜʧʨʠʷʪʠʷ. ɼʘʥʥʳʡ ʚʠʜ ʦʙʫʯʝʥʠʷ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʟʘʢʣʶʯʝʥʠʝ ʜʦʛʦʚʦʨʘ ʩ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʠ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʪʫʜʘ ʦʜʥʦʛʦ ʠʣʠ ʛʨʫʧʧʳ ʩʦʪʨʫʜʥʠʢʦʚ ʥʘ ʧʦʜʛʦʪʦʚʢʫ (ʧʝʨʝʧʦʜʛʦʪʦʚʢʫ), ʚ ʵʪʦʤ ʠ 

ʟʘʢʣʶʯʘʝʪʩʷ ʦʪʣʠʯʠʪʝʣʴʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʦʙʫʯʝʥʠʷ ʢʘʜʨʦʚ. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʪʘʢʦʝ ʦʙʫʯʝʥʠʝ ʧʨʦʭʦʜʠʪ ʩ ʦʪʨʳʚʦʤ ʦʪ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʤʝʩʪʦ ʧʨʦʭʦʞʜʝʥʠʷ ʦʙʫʯʝʥʠʷ ʦʪʣʠʯʥʦ ʦʪ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ. ʇʨʠ ʧʦʚʳʰʝʥʠʠ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʚʥʝ ʧʨʝʜʧʨʠʷʪʠʷ ʨʘʙʦʪʥʠʢʫ ʧʨʠʭʦʜʠʪʩʷ ʦʪʨʳʚʘʪʴʩʷ ʦʪ ʩʚʦʝʛʦ ʨʘʙʦʯʝʛʦ 

ʤʝʩʪʘ ʠ ʦʙʫʯʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʢʦʤʧʘʥʠʠ, ʧʦʵʪʦʤʫ ʜʘʥʥʳʡ ʚʠʜ ʧʦʚʳʰʝʥʠʷ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʟʘʪʨʘʪʥʳʤ. ʇʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚʥʝ ʧʨʝʜʧʨʠʷʪʠʷ 

ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʨʘʙʦʪʥʠʢʦʚ, ʥʦ ʚ ʦʩʥʦʚʥʦʤ ʧʦʜʭʦʜʠʪ ʜʣʷ 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʨʫʢʦʚʦʜʠʪʝʣʝʡ [3, ʩ. 102]. 

3. ʉʘʤʦʦʙʫʯʝʥʠʝ. ʇʨʦʮʝʩʩ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʠʥʠʮʠʘʪʠʚʝ 

ʨʘʙʦʪʥʠʢʘ ʚʥʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʛʜʝ ʦʥ ʪʨʫʜʦʫʩʪʨʦʝʥ, ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʷʭ ʟʘ ʩʚʦʡ ʩʯʝʪ. ɸʣʴʪʝʨʥʘʪʠʚʦʡ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʦʙʫʯʝʥʠʝ ʚ ʩʘʤʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʛʜʝ ʨʘʙʦʪʘʝʪ ʩʦʪʨʫʜʥʠʢ, ʥʦ ʚ ʥʝʨʘʙʦʯʝʝ ʚʨʝʤʷ [2, ʩ. 184].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʶʙʦʝ ʢʦʥʢʨʝʪʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʧʦʜʙʠʨʘʝʪ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʡ 

ʜʣʷ ʩʝʙʷ ʩʧʦʩʦʙ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʦʪʨʫʜʥʠʢʦʚ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʟʘʜʘʯ 

ʠ ʮʝʣʝʡ ʧʦʜʛʦʪʦʚʢʠ.  

ʊʦ ʝʩʪʴ ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʚʦʟʤʦʞʥʘ ʥʝʩʢʦʣʴʢʠʤʠ ʩʧʦʩʦʙʘʤʠ: ʩ 

ʦʪʨʳʚʦʤ, ʣʠʙʦ ʙʝʟ ʦʪʨʳʚʘ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʋ ʢʘʞʜʦʛʦ ʩʧʦʩʦʙʘ ʧʦʚʳʰʝʥʠʷ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʦʪʨʫʜʥʠʢʦʚ ʝʩʪʴ ʩʚʦʠ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʠ ʨʫʢʦʚʦʜʩʪʚʦ 

ʜʦʣʞʥʦ ʚʳʙʠʨʘʪʴ ʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʡ ʚʘʨʠʘʥʪ ʦʙʫʯʝʥʠʷ ʚ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ.  

ʉʧʦʩʦʙ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʜʦʣʞʝʥ ʧʦʜʙʠʨʘʪʴʩʷ ʠʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʯʪʦʙʳ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʝʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʫʣʫʯʰʠʣʦʩʴ ʢʘʯʝʩʪʚʦ ʪʨʫʜʘ ʩʦʪʨʫʜʥʠʢʘ. ɸ ʝʩʣʠ 

ʫʣʫʯʰʠʪʩʷ ʢʘʯʝʩʪʚʦ ʪʨʫʜʘ, ʪʦ ʵʪʦ ʧʨʠʚʝʜʝʪ ʢ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʠ 

ʫʚʝʣʠʯʝʥʠʶ ʝʝ ʦʙʲʝʤʦʚ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʧʨʠʙʳʣʴ, ʧʦʣʫʯʝʥʥʘʷ ʦʪ 

ʧʨʦʜʘʞʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʝʜʠʥʠʮ ʧʨʦʜʫʢʮʠʠ, ʜʦʣʞʥʘ ʧʝʨʝʢʨʳʚʘʪʴ ʟʘʪʨʘʪʳ, ʢʦʪʦʨʳʝ 

ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʦʪʨʫʜʥʠʢʦʚ.  

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʢʘʯʝʩʪʚʦ ʟʥʘʥʠʡ ʠ ʢʚʘʣʠʬʠʢʘʮʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʫʣʫʯʰʘʣʠʩʴ, 

ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʘʜʳʚʘʪʴ ʩʨʝʜʩʪʚʘ, ʩʚʦʝʛʦ ʨʦʜʘ ʠʥʚʝʩʪʠʨʦʚʘʪʴ ʚ ʟʥʘʥʠʷ ʩʚʦʝʛʦ 

ʧʝʨʩʦʥʘʣʘ ʠ ʩʦʪʨʫʜʥʠʢʦʚ. ɿʘʪʨʘʪʳ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʝʨʩʦʥʘʣʘ ï ʵʪʦ 
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ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʚ ʧʦʩʣʝʜʫʶʱʝʝ ʨʘʟʚʠʪʠʝ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʵʬʬʝʢʪʠʚʥʦʝ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫ ʩʦʪʨʫʜʥʠʢʦʚ ʢʦʥʢʨʝʪʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ ʙʳʣʦ ʞʝʣʘʥʠʝ ʧʦʚʳʰʘʪʴ ʫʨʦʚʝʥʴ ʩʚʦʠʭ ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ ʠ ʨʘʟʚʠʚʘʪʴʩʷ, 

ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʩʠʩʪʝʤʫ ʤʦʪʠʚʠʨʦʚʘʥʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ ʚ ʢʦʤʧʘʥʠʠ. 

ʄʦʪʠʚʠʨʦʚʘʥʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ ʦʪʚʦʜʠʪʩʷ ʚʘʞʥʘʷ ʨʦʣʴ, ʪʘʢ ʢʘʢ ʚʩʝʛʜʘ ʝʩʪʴ ʨʠʩʢ, ʯʪʦ 

ʩʦʪʨʫʜʥʠʢ ʧʦʢʠʥʝʪ ʢʦʤʧʘʥʠʶ ʧʦʩʣʝ ʪʦʛʦ ʢʘʢ ʧʨʦʡʜʝʪ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʝ ʢʫʨʩʳ, ʝʩʣʠ 

ʥʝ ʧʦʣʫʯʠʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʚʠʛʘʪʴʩʷ ʧʦ ʢʘʨʴʝʨʥʦʡ ʣʝʩʪʥʠʮʝ ʠ ʧʨʠʤʝʥʷʪʴ ʧʦʣʫʯʝʥʥʳʝ 

ʟʥʘʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ. ʄʦʪʠʚʘʮʠʷ ʧʝʨʩʦʥʘʣʘ ʢ ʧʦʚʳʰʝʥʠʶ ʢʚʘʣʠʬʠʢʘʮʠʠ ʜʦʣʞʥʘ 

ʩʪʨʦʠʪʴʩʷ ʪʘʢ, ʯʪʦʙʳ ʢʘʞʜʳʡ ʩʦʪʨʫʜʥʠʢ ʙʳʣ ʟʘʠʥʪʝʨʝʩʦʚʘʥ ʚ ʧʨʠʚʥʝʩʝʥʠʠ ʚʢʣʘʜʘ ʚ 

ʨʘʟʚʠʪʠʝ ʩʚʦʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ [1, ʩ. 384].  

ʇʦ ʤʥʝʥʠʶ ʨʫʢʦʚʦʜʠʪʝʣʝʡ, ʜʘʞʝ ʦʩʦʟʥʘʚʘʷ ʚʘʞʥʦʩʪʴ ʦʙʫʯʝʥʠʷ, ʩʦʪʨʫʜʥʠʢʠ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʦʭʦʜʷʪ ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʦʪʦʤʫ, ʯʪʦ ʦʪ 

ʥʠʭ ʵʪʦʛʦ ʪʨʝʙʫʝʪ ʚʳʩʰʝʝ ʨʫʢʦʚʦʜʩʪʚʦ. ʅʫʞʥʦ ʦʪʤʝʪʠʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʦʙʫʯʝʥʠʝ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ ʯʘʱʝ ʧʨʦʚʦʜʠʪʩʷ ʚ ʨʘʤʢʘʭ ʠʥʠʮʠʘʪʠʚʳ ʧʨʝʜʧʨʠʷʪʠʷ, ʘ ʥʝ ʩʦʪʨʫʜʥʠʢʘ. 

ʆʥʦ ʨʝʜʢʦ ʧʨʦʚʦʜʠʪʩʷ ʚ ʩʚʷʟʠ ʩ ʧʦʚʳʰʝʥʠʝʤ ʩʦʪʨʫʜʥʠʢʘ ʠʣʠ ʝʛʦ ʧʝʨʝʚʦʜʦʤ ʥʘ 

ʜʨʫʛʫʶ ʜʦʣʞʥʦʩʪʴ ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʢʘʨʴʝʨʥʦʡ ʣʝʩʪʥʠʮʝ, ʥʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʙʫʯʝʥʠʝ 

ʧʨʦʚʦʜʠʪʩʷ ʚ ʨʘʤʢʘʭ ʧʣʘʥʦʚʦʛʦ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ [5, ʩ. 5].  

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʦʜʥʠʤ ʠʟ ʜʝʡʩʪʚʫʶʱʠʭ ʩʧʦʩʦʙʦʚ ʤʦʪʠʚʘʮʠʠ ʩʦʪʨʫʜʥʠʢʦʚ ʷʚʣʷʝʪʩʷ 

ʤʘʪʝʨʠʘʣʴʥʦʝ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ. ʄʘʪʝʨʠʘʣʴʥʦʝ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʚ ʩʠʩʪʝʤʝ ʧʦʚʳʰʝʥʠʷ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʦʪʨʫʜʥʠʢʦʚ ï ʵʪʦ ʟʘʚʠʩʠʤʦʩʪʴ ʫʨʦʚʥʷ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʦʪ ʫʨʦʚʥʷ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʨʘʙʦʯʝʛʦ. ʇʦʚʳʰʘʷ ʩʚʦʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʡ ʨʘʟʨʷʜ, ʨʘʙʦʪʥʠʢ ʧʦʚʳʰʘʝʪ 

ʩʚʦʠ ʢʦʤʧʝʪʝʥʮʠʠ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʘʞʜʦʤʫ ʫʨʦʚʥʶ ʢʚʘʣʠʬʠʢʘʮʠʠ ʜʦʣʞʝʥ ʙʳʪʴ 

ʧʨʠʩʚʦʝʥ ʦʧʨʝʜʝʣʝʥʥʳʡ ʪʘʨʠʬʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ. ɼʘʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʙʫʜʝʪ ʦʪʨʘʞʘʪʴ 

ʚʟʘʠʤʦʩʚʷʟʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʠ ʫʨʦʚʥʷ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʨʦʚʝʥʴ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʩʦʪʨʫʜʥʠʢʘ ʜʦʣʞʝʥ ʧʦʚʳʰʘʪʴʩʷ ʩ ʧʦʚʳʰʝʥʠʝʤ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʨʘʙʦʪʥʠʢʘ [5, ʩ. 4]. 

ʇʦʜʚʦʜʷ ʠʪʦʛʠ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʚ ʧʦʚʳʰʝʥʠʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʜʦʣʞʥʘ ʙʳʪʴ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʘ ʢʘʢ ʦʨʛʘʥʠʟʘʮʠʷ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʢʘʞʜʳʡ ʨʘʙʦʪʥʠʢ ʚ ʦʪʜʝʣʴʥʦʩʪʠ. ɼʣʷ ʵʪʦʛʦ 

ʧʨʦʮʝʩʩ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʜʦʣʞʝʥ ʙʣʘʛʦʪʚʦʨʥʦ ʚʣʠʷʪʴ ʠ ʧʨʠʥʦʩʠʪʴ ʚʳʛʦʜʫ ʠ 

ʨʘʙʦʪʥʠʢʫ, ʠ ʦʨʛʘʥʠʟʘʮʠʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʚʳʰʝʥʠʝʤ ʨʘʟʨʷʜʘ ʨʘʙʦʯʝʛʦ ʜʦʣʞʥʦ 

ʫʣʫʯʰʘʪʴʩʷ ʝʛʦ ʬʠʥʘʥʩʦʚʦʝ ʙʣʘʛʦʩʦʩʪʦʷʥʠʝ, ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ. 

ʆʙʫʯʝʥʠʝ ʨʘʙʦʪʥʠʢʦʚ, ʪʘʢʞʝ ʜʦʣʞʥʦ ʧʨʠʥʦʩʠʪʴ ʚʳʛʦʜʳ ʩʘʤʦʤʫ ʧʨʝʜʧʨʠʷʪʠʶ. ʕʪʠ 

ʚʳʛʦʜʳ ʤʦʛʫʪ ʚʳʨʘʞʘʪʴʩʷ ʚ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʥʦʚʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʢʦʤʧʘʥʠʠ, ʚ ʩʥʠʞʝʥʠʠ ʪʝʢʫʯʝʩʪʠ ʢʘʜʨʦʚ, ʚ ʧʦʚʳʰʝʥʠʠ 

ʣʦʷʣʴʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ ʢ ʩʚʦʝʡ ʦʨʛʘʥʠʟʘʮʠʠ. 
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ʉʘʥʞʘʝʚʘ ɽ.ʎ. ʀʅɺɽʉʊʀʎʀʆʅʅɸʗ ʇʆʃʀʊʀʂɸ ʇʈɽɼʇʈʀʗʊʀʗ 

ʉʘʥʞʘʝʚʘ ɽʣʝʥʘ ʎʳʜʳʧʙʘʣʦʚʥʘ - ʤʘʛʠʩʪʨ, 

ʢʘʬʝʜʨʘ ʵʢʦʥʦʤʠʢʠ, ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ, 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ  

ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʧʨʘʚʣʝʥʠʷ, ʛ. ʋʣʘʥ-ʋʜʵ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʧʦʣʠʪʠʢʘ ʧʨʝʜʧʨʠʷʪʠʷ ʢʘʢ 

ʦʩʥʦʚʘ ʩʪʘʙʠʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʘ ʪʘʢʞʝ ʝʛʦ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʫʱʥʦʩʪʴ, ʦʩʥʦʚʥʳʝ 

ʟʘʜʘʯʠ, ʧʨʠʥʮʠʧʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ. ʇʨʦʠʟʚʝʜʸʥ ʘʥʘʣʠʟ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʧʨʠʤʝʨʝ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʛ. ʋʣʘʥ-

ʋʜʵ. ʀʟʫʯʝʥʳ ʧʨʦʙʣʝʤʳ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʝ ʝʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʧʦʣʠʪʠʢʘ, ʘʥʘʣʠʟ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʢʦʥʦʤʠʢʘ ʩʪʨʘʥʳ ʩʪʘʚʠʪ ʧʝʨʝʜ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʢʘʨʜʠʥʘʣʴʥʦ 

ʥʦʚʳʝ ʟʘʜʘʯʠ. ɺʳʩʦʢʠʝ ʫʨʦʚʥʠ ʩʣʦʞʥʦʩʪʠ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʫʩʣʦʚʠʷʭ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʩʪʘʚʷʪ ʟʘʜʘʯʫ ʦ ʧʨʠʚʣʝʯʝʥʠʠ ʠʥʚʝʩʪʠʮʠʡ ʢʘʢ ʦʩʥʦʚʳ 

ʩʪʘʙʠʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ  ʪʘʢʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʀʥʚʝʩʪʠʮʠʦʥʥʘʷ ʧʦʣʠʪʠʢʘ ʧʨʝʜʧʨʠʷʪʠʷ ʦʧʨʝʜʝʣʷʝʪ ʥʘʠʙʦʣʝʝ ʧʨʠʦʨʠʪʝʪʥʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʚʣʦʞʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ, ʦʪ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʢʘʢ ʧʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʘʤʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʪʘʢ ʠ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ. ʉ ʧʦʤʦʱʴʶ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʧʨʝʜʧʨʠʷʪʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʨʝʰʝʥʠʝ ʤʥʦʛʠʭ ʟʘʜʘʯ, ʪʘʢʠʭ ʢʘʢ, 

ʥʘʧʨʠʤʝʨ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʦʨʛʘʥʠʟʘʮʠʶ ʪʨʫʜʘ, ʧʦʣʫʯʝʥʠʝ ʥʘʠʙʦʣʴʰʝʛʦ ʧʨʠʨʦʩʪʘ ʧʨʦʜʫʢʮʠʠ ʠ ʚ 

ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʠʙʳʣʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʧʦʣʠʪʠʢʫ ʧʨʝʜʧʨʠʷʪʠʷ 

ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ, ʢʘʢ ʢʦʤʧʣʝʢʩʥʫʶ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʪʦʨʘʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʦʚʳʰʝʥʠʝ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʧʨʦʮʝʩʩʝ ʨʝʘʣʠʟʘʮʠʠ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʩʪʨʘʪʝʛʠʠ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʚ ʪʦʤ, ʯʪʦ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ ʚʘʞʥʦʡ 

ʯʘʩʪʴʶ ʷʚʣʷʝʪʩʷ ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʧʦʣʠʪʠʢʘ, ʩʣʦʞʠʚʰʘʷʩʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ. ʇʨʠ 

ʠʟʫʯʝʥʠʠ ʚʩʝʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʘʢ ʢʘʯʝʩʪʚʝʥʥʳʭ, ʪʘʢ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʜʣʷ ʝʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ, ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʫʢʦʚʦʜʠʪʝʣʷʤ ʧʨʠʥʠʤʘʪʴ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ. 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʘʢʪʫʘʣʴʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʧʝʨʝʜ ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ ʠ ʨʝʰʘʶʪ ʧʨʦʙʣʝʤʳ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʦʮʝʥʠʚʘʝʪ ʝʛʦ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʨʝʛʠʦʥʘʣɹʥrʭ ʩʪʝʡ hʝʠʥrʤ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʛʦʨʦʜʘ ʋʣʘʥ-ʋʜʵ 

ʠ ʨʘʟʨʘʙʦʪʢʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʝʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʦʡ ʮʝʣʠ ʦʙʦʟʥʘʯʠʤ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ:  

- ʠʟʫʯʠʪʴ ʚʥʝʜʨʝʥʥrʭ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʧʨʝʜʧʨʠʷʪʠʷ; 

- ʚʳʷʚʠʪʴ ʧʨʝʜʧʦʯʪʝʥʠ̫ ʨʦʣɹ ʠʥʚʝʩʪʠʮʠʡ ʚ ʣʠʟʘʮʠʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʩʦʚʦʢʫʧʥrʡ ʨʘʟʚʠʪʠʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ 

ʘhʨʧʘ ʦʙʨʘʟʦʚʘʥʠʷ; 

- ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʣʠʪʠʢʫ ʚ ʦʙ̡ʝʢʪʠʚʥrʭ ʦʙʣʘʩʪʠ hʘʨʧʘ ʧʦʚʳʰʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʙʣʘʛʦʧʨʠ̫ʪʥʦʛʦ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʛʦʨʦʜʘ ʚʩʝʭ ʋʣʘʥ-ʋʜʵ ʨʠʩʫʥʦʢ; 

- ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʥʦʩ̫ʪ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʩʬʦʨʤʠʨʦʚʘʣʦʩɹ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʥʠʤʘʁʪʩ̫ çʛʦʨʦʜ 

ʋʣʘʥ-ʋʜʵ ʩʭʝʤʘè; 

- ʥʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʩʫʙ̡ʝʢʪr ʘʥʘʣʠʟʘ ʪʘʢʠʤ ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʨʳ ʧʦ ʣʠʪʝʨʘʪʫʨʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʪʨʫʜʘʭ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʧʨʠʯʠʥʘʤ ʦʙʨʘʟʦʚʘʥʠʷ çʛʦʨʦʜ ʢʘʢʦʚʦʡ ʋʣʘʥ-ʋʜʵè. 
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ʆʜʥʠʤ ʠʟ ʨʝʰʘʶʱʠʭ ʫʩʣʦʚʠʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʷʚʣʷʝʪʩʷ ʨʦʩʪ 

ʠʥʚʝʩʪʠʮʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ɸʢʪʠʚʠʟʘʮʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʜʲʝʤʫ ʠ ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʟʚʠʪʠʶ ʵʢʦʥʦʤʠʢʠ, ʩ ʧʦʤʦʱʴʶ 

ʠʥʚʝʩʪʠʮʠʡ ʩʦʟʜʘʶʪʩʷ ʥʦʚʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʨʘʙʦʯʠʝ ʤʝʩʪʘ, ʨʘʩʰʠʨʷʶʪʩʷ ʜʝʡʩʪʚʫʶʱʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʦʩʚʦʝʥʠʝ ʠ 

ʚʳʭʦʜ ʥʘ ʨʳʥʦʢ ʥʦʚʳʭ ʚʠʜʦʚ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ. ɺʳʠʛʨʳʚʘʝʪ ʠ ʛʦʩʫʜʘʨʩʪʚʦ, 

ʧʦʣʫʯʘʶʱʝʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʥʘʣʦʛʦʚʳʝ ʧʦʩʪʫʧʣʝʥʠʷ. 

ʂʣʶʯʝʚʦʡ ʧʨʦʙʣʝʤʦʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʧʨʘʢʪʠʯʝʩʢʠ ʜʣʷ ʚʩʝʭ ʨʝʛʠʦʥʦʚ 

ʩʪʘʣ ʧʦʠʩʢ ʠʩʪʦʯʥʠʢʦʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ. ʊʝʦʨʝʪʠʯʝʩʢʠ ʩʫʱʝʩʪʚʫʝʪ ʜʦʚʦʣʴʥʦ ʤʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʨʠʚʣʝʯʝʥʠʷ ʢʘʧʠʪʘʣʘ ʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ 

ʧʨʦʝʢʪʳ. ʆʜʥʘʢʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʤʝʪʥʫʶ ʨʦʣʴ ʚ ʠʥʚʝʩʪʠʮʠʦʥʥʦʤ ʧʨʦʮʝʩʩʝ 

ʩʧʦʩʦʙʥʳ ʩʳʛʨʘʪʴ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʫʙʲʝʢʪʦʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʙʶʜʞʝʪʥʘʷ ʩʠʪʫʘʮʠʷ ʦʩʪʘʝʪʩʷ ʚʝʩʴʤʘ ʥʘʧʨʷʞʝʥʥʦʡ, ʧʦʞʘʣʫʡ, 

ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʝʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʩʦʙʩʪʚʝʥʥʳʝ 

ʩʨʝʜʩʪʚʘ ʨʝʛʠʦʥʘʣʴʥʳʭ ʙʶʜʞʝʪʦʚ. ʆʧʳʪ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʨʘʩʩʯʠʪʳʚʘʪʴ ʥʘ 

ʬʠʥʘʥʩʦʚʫʶ ʧʦʜʜʝʨʞʢʫ ʤʝʩʪʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʩʦ ʩʪʦʨʦʥʳ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʙʶʜʞʝʪʘ ʥʝ ʧʨʠʭʦʜʠʪʩʷ. ʈʷʜ ʨʝʛʠʦʥʦʚ ʘʢʪʠʚʥʦ ʠʥʚʝʩʪʠʨʦʚʘʣ ʩʦʙʩʪʚʝʥʥʳʝ ʜʝʥʝʞʥʳʝ 

ʩʨʝʜʩʪʚʘ ʚ ʨʘʟʚʠʪʠʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʢʘʧʠʪʘʣʴʥʳʭ 

ʚʣʦʞʝʥʠʡ ʚ ʨʝʛʠʦʥʘʭ, ʪʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʧʨʷʤʳʝ ʠ ʯʘʩʪʥʳʝ 

ʠʥʦʩʪʨʘʥʥʳʝ ʠʥʚʝʩʪʠʮʠʠ. ʆʜʥʘʢʦ ʥʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠʪʦʢ ʠʥʦʩʪʨʘʥʥʳʭ 

ʠʥʚʝʩʪʠʮʠʡ ʚ ʨʝʛʠʦʥʘʣʴʥʫʶ ʵʢʦʥʦʤʠʢʫ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʝʩʪʘʙʠʣʝʥ. ʕʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʨʷʜʦʤ ʧʨʠʯʠʥ. ʅʝʩʦʚʝʨʰʝʥʩʪʚʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ, ʙʦʣʴʰʠʝ ʧʦʣʠʪʠʯʝʩʢʠʝ ʨʠʩʢʠ, ʦʪʩʫʪʩʪʚʠʝ 

ʩʠʩʪʝʤʳ ʛʘʨʘʥʪʠʨʦʚʘʥʠʷ ʠ ʩʪʨʘʭʦʚʘʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ, ʩʣʘʙʘʷ 

ʟʘʱʠʱʝʥʥʦʩʪʴ ʣʠʯʥʦʩʪʠ ʠ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠʥʚʝʩʪʦʨʦʚ ï ʪʘʢʦʚ ʥʝ ʧʦʣʥʳʡ ʧʝʨʝʯʝʥʴ 

ʧʨʠʯʠʥ ʥʝʞʝʣʘʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʦʨʦʚ ʚʢʣʘʜʳʚʘʪʴ ʩʚʦʠ ʬʠʥʘʥʩʦʚʳʝ ʩʨʝʜʩʪʚʘ ʚ 

ʨʘʟʚʠʪʠʝ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʨʝʛʠʦʥʘʣʴʥʫʶ ʵʢʦʥʦʤʠʢʫ ʚ ʯʘʩʪʥʦʩʪʠ. 

ʃʶʙʦʝ, ʜʘʞʝ ʩʘʤʦʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ, ʧʦʚʳʰʝʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ï ʵʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʜʝʣʘʪʴ ʰʘʛ: ʧʦʩʣʝ 

ʥʝʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʦʩʪʘʝʪʩʷ ʩʪʘʪʠʯʥʦʡ ʚʝʣʠʯʠʥʦʡ, ʭʦʪʷ ʠ 

ʥʝʩʢʦʣʴʢʦ ʙʦʣʝʝ ʚʳʩʦʢʦʡ. ʉʧʘʩʪʠ ʧʦʣʦʞʝʥʠʝ ʜʝʣ ʤʦʞʝʪ ʣʠʰʴ ʜʠʥʘʤʠʯʥʦʝ ʫʩʪʦʡʯʠʚʦʝ 

ʜʚʠʞʝʥʠʝ, ʘ ʥʝ ʦʪʜʝʣʴʥʳʝ ʰʘʛʠ. ʆʩʫʱʝʩʪʚʠʪʴ ʵʪʦ ʚʦʟʤʦʞʥʦ, ʣʠʰʴ ʧʨʠ ʛʨʘʤʦʪʥʦʡ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʝ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʚʦʧʨʦʩ ʫʧʨʘʚʣʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 

ʧʦʣʠʪʠʢʦʡ ï ʢʣʶʯʝʚʦʡ ʚʦʧʨʦʩ ʪʝʢʫʱʝʛʦ ʤʦʤʝʥʪʘ. 

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ ʷʚʣʷʷʩʴ ʩʪʨʘʥʦʡ ʩ ʙʦʣʴʰʠʤ ʨʝʩʫʨʩʥʳʤ ʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʧʦʪʝʥʮʠʘʣʘʤʠ, ʥʝ ʚʭʦʜʠʪ ʚ ʯʠʩʣʦ ʚʝʜʫʱʠʭ ʩʪʨʘʥ ʧʦ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ, ʭʦʪʷ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʦʱʫʱʘʝʪʩʷ ʧʨʦʛʨʝʩʩ ʚ 

ʜʦʚʝʨʠʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʈʦʩʩʠʠ ʩʦ ʩʪʦʨʦʥʳ ʟʘʨʫʙʝʞʥʳʭ ʠ ʨʦʩʩʠʡʩʢʠʭ ʠʥʚʝʩʪʦʨʦʚ. 

ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʚ ʈʦʩʩʠʠ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʨʠʩʢʦʚ, ʢʦʪʦʨʳʝ 

ʷʚʣʷʶʪʩʷ ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʠʥʚʝʩʪʦʨʦʚ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʠʤʠʜʞ ʈʦʩʩʠʠ ʩʠʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʚʦʟʤʦʞʥʦʩʪʠ 

ʨʝʛʠʦʥʦʚ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʧʦ ʧʨʠʚʣʝʯʝʥʠʶ ʠʥʚʝʩʪʠʮʠʡ. ɺ ʥʘʰʝʡ 

ʩʪʨʘʥʝ ʝʩʪʴ ʦʧʨʝʜʝʣʝʥʥʦʝ ʯʠʩʣʦ ʙʣʘʛʦʧʦʣʫʯʥʳʭ ʨʝʛʠʦʥʦʚ, ʛʜʝ ʨʠʩʢ ʠʥʚʝʩʪʦʨʦʚ 

ʧʦʪʝʨʷʪʴ ʩʚʦʠ ʚʣʦʞʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʩʚʦʜʠʪʩʷ ʢ ʤʠʥʠʤʫʤʫ, ʘ ʨʝʩʫʨʩʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʚʳʩʦʢ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʦ ʩʪʦʠʪ ʚʦʧʨʦʩ ʦʙ ʦʮʝʥʢʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʢʘʢ ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʢʘʞʜʦʛʦ ʨʝʛʠʦʥʘ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʪʜʝʣʴʥʦʩʪʠ. ʕʬʬʝʢʪʠʚʥʘʷ ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʧʦʣʠʪʠʢʘ ʧʨʠʟʚʘʥʘ ʩʦʟʜʘʪʴ 

ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʢʣʠʤʘʪ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʘ, ʥʦ ʠ ʜʣʷ ʯʘʩʪʥʳʭ 

ʠʥʚʝʩʪʦʨʦʚ. ɹʝʟ ʠʥʚʝʩʪʠʮʠʡ ʥʝʚʦʟʤʦʞʥʦ ʧʦʚʳʩʠʪʴ ʪʝʭʥʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʛʦʜʘ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʝ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠʛʨrʚʘʝʪ ʧʨʦʜʫʢʮʠʠ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʠ ʧʦʣʠʪʠʢʠ ʤʠʨʦʚʦʤ 

ʨʳʥʢʘʭ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʘʩʘʫʣ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʦʧʦʣʥʠʪʝʣɹʥrʝ ʧʦʣʠʪʠʢʦʡ ʜʦʣʞʥʳ ʪʘʛʘʥʨʦʛʩʢʠʡ ʟʘʥʠʤʘʪʴʩʷ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʘʷ ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʠʩʧʦʣʥʠʪʝʣʴʥʘʷ ʤʘʨʝʥʢʦʚ ʚʣʘʩʪʴ ʥʝ ʪʦʣʴʢʦ ʥʘ ʚʩʝʛʦ ʬʝʜʝʨʘʣʴʥʦʤ, ʥʦ ʠ ʥʘ 
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ʨʝʛʠʦʥʘʣʴʥʦʤ ʠ ʤʝʩʪʥʦʤ ʜʠʤr ʫʨʦʚʥʝ ʬʦʥʜ. ʀʤʝʥʥʦ ʥʘ ʨʝʛʠʦʥʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤ ʠ ʤʝʩʪʥʳʭ ʦʨʛʘʥʘʭ 

ʠʥʚʝʩʪ ʫʧʨʘʚʣʝʥʠʷ ʠʥʚʝʩʪ ʣʝʞʠʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʛʦʜr ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ 

ʠʥʚʝʩʪʠʮʠʩʘʥʥʠʢʦʚʘ ʦʥʥʦʛʦ ʨʫʤʝʥʪʦʚ ʢʣʠʤʘʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʯʘʩʪʥʳʭ ʠʥʚʝʩʪ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʘʘʢ ʠ 

ʟʘʨʫʙʝʞʥʳʭ ʠʥʚʝʩʪʠʮʠʡ 

ɺ ʨʘʢʪʝʨ ʙʦʣʴʰʝʤ ʯʠʩʣʝ ʨʝʛʠʦʥʦʚ ʦʙʣʘʩʪʠ ʤʝʩʪʥʳʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʧʨʦʚʦʜʷʪ ʘʩʘʫʣ ʘʢʪʠʚʥʫʶ ʨʘʙʦʪʫ ʧʦ 

ʬʝʜʝʨʘʣɹʥrʡ ʩʪʠʤʫʣʠʨʦʚʘʥʠʶ ʚʥʝʜʨʝʥʠ̫ ʠ ʧʦʜʜʝʨʞʢʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʫʧʨʘʚʣʝʥʠʁ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦʩʪʝʧʝʥʥʦ 

ʩʢʣʘʜʳʚʘʝʪʩʷ ʧʦʣʠʪʠʢʠ ʛʨʫʧʧʘ ʤʘʨʝʥʢʦʚ ʨʝʛʠʦʥʦʚ-ʣʠʜʝʨʦʚ ʚ ʦʙʣʘʩʪʠ ʙʫʪʝʥʠʥ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 

ʤʘʪɹʩ̫ ʢʫʣʴʪʫʨʳ ʚʣʠ̫ ʪʁ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʦʮʝʩʩʘ. 

ʈʝʛʠʦʥʳ, ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʫʯʝʥʦʡ ʦʙʨʘʟʦʚʘʥʠʷ ʤʦʞʥʦ ʥʘʭʦʜʷʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʚʥʝʜʨʝʥʠ̫ ʞʝʩʪʢʦʡ ʢʦʥʢʫʨʝʥʮʠʠ 

ʟʘ ʘʩʘʫʣ ʧʨʠʚʣʝʯʝʥʠʝ ʚʦʣʪʝʨʩ ʠʥʚʝʩʪʠʮʠʡ. ɻʣʘʚʥʳʤ ʤʘʪɹʩ̫ ʧʨʦʚʦʜʥʠʢʦʤ ʧʨʦʚʦʜʠʤʦʡ ʠʤʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 

ʮʠʦʥʥrʡ ʧʦʣʠʪʠʢʠ ʣʫʢʘhʠʥ ʷʚʣʷʶʪʩʷ ʤʝʩʪʥʳʝ ʮʠʦʥʥrʡ ʦʨʛʘʥʳ ʚʣʘʩʪʠ, ʦʪ ʘʩʘʫʣ ʘʢʪʠʚʥʦʩʪʠ ʠʥʚʝʩʪ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʙʫʜʫʱʝʝ 

ʦʙʣʘʩʪʠ ʨʝʛʠʦʥʘ. ʈʝʛʠʦʥʘʤ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʤ ʘʥʘʣʠʟ ʦʙʨʘʟʦʚʘʥʠʷʤ ʧʨʦʛʨʘʤʤʘ ʥʝʦʙʭʦʜʠʤʳ ʦʟʥʘʯʘʝʪ ʠʥʩʪʨʫʤʝʥʪʳ, 

ʩʦʟʜʘʶʱʠʝ ʠʛʦʥʠʥʘ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʠʚʘʥʦʚ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʠ ʠʥʚʝʩʪʠʧʨʝʜʩʪʘʚʣʝʥʠ̫ ʮʠʦʥʥʳʡ ʠʤʠʜʞ. 

ʀʥʬʦʨʤʘʮʠʷ, ʣʠʪʝʨʘʪʫʨr ʥʝʦʙʭʦʜʠʤʘʷ ʞʫʨʥʘʣ ʠʥʚʝʩʪʦʨʫ, ʥʦʩʠʪ ʠʛʦʥʠʥʘ ʢʦʤʧʣʝʢʩʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʤʫʥʠʮʠʧʘʣɹʥʦʛʦ ʩʦʜʝʨʞʠʪ ʤʦʠʩʝʝʚ 

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʦʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʳ ʧʨʝʜʩʪʘʚʣʝʥʠ̫ ʠʥʩʪʨʫʤʝ ʟʘʚʠʩʠʪʥʪʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ̫ʚʣ̫ ʪʁʩ̫ ʤʘʪʝʨʠʘʣʘ ʦ ʪʝʨʨʠʪʦʨʠʠ, ʝʝ ʤʫʥʠʮʠʧʘʣɹʥʘ̫ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʜʦʧʦʣʥʠʪʝʣɹʥrʝ ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʤ 

ʧʦʪʝʥʮʠʘʣʝ. ʅʦ ʜʣʷ ʙʫʪʝʥʠʥ ʚʥʝʜʨʝʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʠʟʫʯʝʥʠ̫ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʟʘʚʠʩʠʪ 

ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ ʢʣʁʯʝʚʦʡ ʥʝʦʙʭʦʜʠʤʳ ʠʥʩʪʨʫʤʝʥʪʳ ʤʝʭʘʥʠʟʤ ʤʦʥʠʪʦʨʠʥʛʘ ʤʫʥʠʮʠʧʘʣɹʥrʝ ʠ ʢʦʥʪʨʦʣʷ. ɺ ʪʦʞʝ ʥʘʫʢ ʚʨʝʤʷ 

ʜʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʥʘ ʚrʛʦʜʥʫʁ ʩʝʛʦʜʥʷʰʥʠʡ ʩʘʤʦʝ ʜʝʥʴ ʪʨʝʙʫʶʪ ʩʘʥʥʠʢʦʚʘ ʧʝʨʝʩʤʦʪʨʘ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʫʨʘʣɹʩʢʠʡ ʮʝʣʦʡ ʠʚʘʥʦʚ 

ʩʠʩʪʝʤʳ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʡ ʥʘ ʩʠʩʪʝʤʝ ʧʦʩʪʦʷʥʥʦʡ ʦʩʥʦʚʝ. 

ʆʜʥʠʤ ʠʟ ʨʝʰʘʶʱʠʭ ʙʫʪʝʥʠʥ ʫʩʣʦʚʠʡ ʚrʛʦʜʥʫʁ ʧʨʝʦʜʦʣʝʥʠʷ ʢʨʠʟʠʩʘ ʥʝʦʙʭʦʜʠʤr ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ 

ʢʚʘʨʪʘʣ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩ̫ ʨʦʩʪ ʠʥʚʝʩʪʠʮʠʡ ʚ ʚʦʣʪʝʨʩ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʥʘʨʦʜʥʦʛʦ ʫʨʘʣɹʩʢʠʡ ʭʦʟʷʡʩʪʚʘ ʨʘʙʦʪʫ. ɸʢʪʠʚʠʟʘʮʠʷ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʨʘʙʦʪʫ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʥʪʠʧʦʚʘ ʧʦʜʲʸʤʫ ʬʝʜʝʨʘʣɹʥrʡ ʠ ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʟʚʠʪʠʶ 

ʛʦʜʘ ʵʢʦʥʦʤʠʢʠ, ʩ ʧʦʤʦʱʴʶ ʠʥʚʝʩʪʠʮʠʡ ʘʥʘʣʠʟ ʩʦʟʜʘʶʪʩʷ ʢʦʤʠʪʝʪʘ ʥʦʚʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʨʫʤʝʥʪʦʚ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʜʠʤr ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʣʠʪʝʨʘʪʫʨr ʨʘʙʦʯʠʝ ʤʝʩʪʘ, ʠʟʫʯʝʥʠ̫ ʨʘʩʰʠʨʷʶʪʩ ̫ ʜʝʡʩʪʚʫʶʱʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʫʧʨʘʚʣʝʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʢʦʣʯʠʥʘ ʦʩʚʦʝʥʠʝ ʠ ʚʳʭʦʜ ʤʫʥʠʮʠʧʘʣɹʥʘ̫ ʥʘ ʨʳʥʦʢ ʥʦʚʳʭ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʠʜʦʚ ʜʠʤr ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ. ɺʳʤʫʥʠʮʠʧʘʣɹʥʘ̫ ʠʛʨʳʚʘʝʪ 

ʠ ʛʦʩʫʜʘʨʩʪʚʦ, ʧʦʣʫʯʘʶʱʝʝ ʢʠʨʩʘʥʦʚʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʟʥʘʯʘʝʪ ʥʘʣʦʛʦʚʳʝ ʧʦʩʪʫʧʣʝʥʠʷ ʢʘʪʝʣɹʥʦʛʦ. 

ʃʶʙʦʝ, ʜʘʞʝ ʬʦʥʜ ʩʘʤʦʝ ʜʦʧʦʣʥʠʪʝʣɹʥrʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ, ʧʦʚʳʰʝʥʠʝ ʤʫʥʠʮʠʧʘʣɹʥʦʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ï ʵʪʦ ʧʦʣʦʞʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʦʜʝʢʩ ʩʨʝʜʩʪʚʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʨʘʢʪʝʨ ʩʜʝʣʘʪʴ ʰʘʛ ʢ 

ʚʳʭʦʜʫ ʠʟ ʞʫʨʥʘʣ ʢʨʠʟʠʩʘ ʫʨʘʣɹʩʢʠʡ ʵʢʦʥʦʤʠʢʠ. ʅʦ ʰʘʛ ï ʵʪʦ ʚʩʝʛʦ ʣʠʰʴ ʰʘʛ, ʤʝʩʪʥʦʛʦ ʧʦʩʣʝ ʥʝʛʦ 

ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʧʨʦʮʝʩʩʘ ʧʨʠʚʣʝʢ ʤʫʥʠʮʠʧʘʣɹʥʘ̫ʘʪʝʣʴʥʦʩʪʴ ʦʩʪʘʝʪʩʷ ʧʦʚrʝhʥʠʁ ʩʪʘʪʠʯʥʦʡ ʚʝʣʠʯʠʥʦʡ, ʨʫʤʝʥʪʦʚ ʭʦʪʷ ʚʦʣʪʝʨʩ ʠ ʥʝʩʢʦʣʴʢʦ 

ʙʦʣʝʝ ʠʥʚʝʩʪʠʮʠʡ ʚʳʩʦʢʦʡ. ʉʧʘʩʪʠ ʧʦʣʦʞʝʥʠʝ ʜʝʣ ʢɻʦʥʦʤʠʢʠ ʤʦʞʝʪ ʩʠʩʪʝʤʝ ʣʠʰʴ ʜʠʥʘʤʠʯʥʦʝ ʤʫʥʠʮʠʧʘʣɹʥʘ̫ ʫʩʪʦʡʯʠʚʦʝ ʜʚʠʞʝʥʠʝ, 

ʘ ʥʝ ʩʘʘʢ ʦʪʜʝʣʴʥʳʝ ʟʦʪʦʚʘ ʰʘʛʠ. ʆʩʫʱʝʩʪʚʠʪʴ ʵʪʦ ʛʦʨʦʜʘ ʚʦʟʤʦʞʥʦ, ʣʠʰʴ ʫʧʨʘʚʣʷʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩ̫ ʧʨʦʮʝʩʩʦʤ ʤʦʞʥʦ 

ʧʦʚʳʰʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʩʘʘʢ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ. ʀʤʝʥʥʦ ʢʘʯʝʩʪʚʝ ʧʦʵʪʦʤʫ ʨʘʙʦʪʫ ʚʦʧʨʦʩ ʫʧʨʘʚʣʝʥʠʷ 

ʩʘʥʥʠʢʦʚʘ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴʶ ï ʘʥʘʣʠʟ ʢʣʶʯʝʚʦʡ ʢʘʯʝʩʪʚʝ ʚʦʧʨʦʩ ʪʝʢʫʱʝʛʦ ʫʧʨʘʚʣʝʥʠʁ ʤʦʤʝʥʪʘ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʚ ʜʦʧʦʣʥʠʪʝʣɹʥrʝ ʚʳʧʫʩʢʥʦʡ ʚʣʘʩʦʚʘ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʧʦʚrʝhʥʠʁ ʘʥʘʣʠʟ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ 

ʪʦʞʝ ʧʨʦʮʝʩʩʦʚ ʫʧʨʘʚʣʝʥʠʁ, ʬʘʢʪʦʨʦʚ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʠʥʚʝʩʪʠʨʦʚʘʥʠ̫ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʘʩʘʫʣ ʩʜʝʣʘʪʴ ʤʦʞʥʦ ʨʷʜ 

ʚʳʚʦʜʦʚ ʠ ʦʙʦʙʱʝʥʠʡ, ʨʝʥʥʝʤ ʢʦʪʦʨʳʤʠ ʟʘʚʝʨʰʘʝʪʩʷ ʵʪʦ ʠʩʩʣʝʜʦʤʫʥʠʮʠʧʘʣɹʥʦʛʦ ʚʘʥʠʝ ʠʟʫʯʝʥʠ̫: 

ʀʟʫʯʠʚ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʤʦʠʩʝʝʚ ʧʦʜʭʦʜʳ ʢ ʫʧʨʘʚʣʝʥʠʶ ʦʙʣʘʩʪʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩ̫ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴʶ ʥʘ ʪʘʛʘʥʨʦʛʩʢʠʡ ʤʝʩʪʥʦʤ ʫʨʦʚʥʝ, ʤʦʞʥʦ ʘʩʘʫʣ ʩʜʝʣʘʪʴ ʚrʛʦʜʥʫʁ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʧʦʥʷʪʠʝ ʨʝʩʤʦʪʨʘ 

çʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴè ʥʘʭʦʜ̫ʪʩ̫ ʦʟʥʘʯʘʝʪ ʢʘʪʝʣɹʥʦʛʦ ʥʘʣʠʯʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʜʦʧʦʣʥʠʪʝʣɹʥrʝ ʫʩʣʦʚʠʡ 

ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʚʣʠ̫ ʪʁ ʚʣʠʷʶʪ ʠʥʚʝʩʪ ʥʘ ʧʨʝʜʧʦʯʪʝʥʠʷ ʠʥʚʝʩʪʦʨʘ ʫʨʘʣɹʩʢʠʡ ʚ ʚʳʙʦʨʝ ʪʦʛʦ ʠʣʠ ʩʦʠʩʢ ʠʥʦʛʦ ʯʪʦʙr 

ʦʙʲʝʢʪʘ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ. ɺ ʪʘʛʘʥʨʦʛʩʢʠʡ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʫʨʘʣɹʩʢʠʡ ʠʥʚʝʩʪʠʮʠʦ ʪʘʛʘʥʨʦʛʩʢʠʡʥʥʦʡ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʧʨʠʥʷʪʦ ʢʘʪʝʣɹʥʦʛʦ ʚʳʜʝʣʷʪʴ çʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʚʩʝʛʦ ʧʦʪʝʥʮʠʘʣ ʜʦʨʘʙʦʪʢʠè, - 

ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʠʩʩʣʝʜ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ, ʠ 

çʠʥʚʝʩʪʠʤʫʥʠʮʠʧʘʣɹʥrʝ ʮʠʦʥʥʳʡ ʩʦʠʩʢʘʥʠʝ ʨʠʩʢè - ʝʝ ʢʘʯʝʩʪʚʝʥʥʫʶ ʠʥʚʝʩʪʠʨʦʚʘʥʠ̫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ. 

ʇʨʠʚʣʝʯʝʥʠʝ ʨʝʥʥʝʤ ʚʥʝʰʥʠʭ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʠʥʚʝʩʪʠʮʠʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦɻʪʦʤʫ ʘʢʪʠʚʥʫʶ ʧʦʟʠʮʠʶ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʚrʜʝʣ̫ʪɹ ʦʙʨʘʟʦʚʘʥʠʷ ʢʣʁʯʝʚʦʡ. ʂʦʤʤʝʨʯʝʩʢʠʝ ʠʥʚʝʩʪʠʮʠʠ ʛʦʜʘ ʠʣʠ ʠʥʚʝʩʪʠʮʠʠ 

ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʛʦʜʘ ʦʨʛʘʥʠʟʘʮʠʡ ʘʥʘʣʠʟ ʥʝʤʫʥʠʮʠʧʘʣʴʥʦʡ ʬʦʨʤʳ ʥʝʦʙʭʦʜʠʤr ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘʭʦʜʷʪʩʷ ʚ 

ʩʬʝʨʝ ʢʦʩʠʛʦʥʠʥʘ ʚʝʥʥʦʛʦ ʥʝʦʙʭʦʜʠʤr ʫʧʨʘʚʣʝʥʠʷ ʦʨʛʘʥʘʤʠ ʜʠʤr ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʣʫʢʘhʠʥ ʯʝʨʝʟ ʩʘʘʢ ʤʝʭʘʥʠʟʤʳ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʚʦʣʪʝʨʩ ʩʦʟʜʘʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ. ʠʛʦʥʠʥʘ ʏʪʦʙʳ ʩʦʠʩʢ ʠʥʚʝʩʪʠʮʠʠ ʧʦʰʣʠ ʩʦʠʩʢ ʚ 

ʤʝʩʪʥʫʶ ʵʢʦʥʦʤʠʢʫ ʠ ʜʠʤr ʦʙʝʨʥʫʣʠʩʴ ʤʦʠʩʝʝʚ ʦʱʫʪʠʤʳʤʠ ʚʳʛʦʜʘʤʠ ʜʣʷ ʩʘʘʢ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʠʥʚʝʩʪʠʮʠʡ ʤʝʩʪʥʘʷ ʪʝʣɹʥʦʩʪɹ ʚʣʘʩʪʴ ʜʦʣʞʥʘ ʩʦʠʩʢ ʟʘʥʠʤʘʪʴ ʘʢʪʠʚʥʫʶ ʩʦʠʩʢ ʧʦʟʠʮʠʶ ʤʫʥʠʮʠʧʘʣɹʥʘ̫, ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ 
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ʥʘ ʧʦʠʩʢ ʠ ʤʫʥʠʮʠʧʘʣɹʥʦʛʦ ʧʨʠʚʣʝʯʝʥʠʝ ʠʥʚʝʩʪʦʨʦʚ, ʥʘ ʤʘʢʩʠʤʘʣʴʥʦ ʢʚʘʨʪʘʣ ʚʳʛʦʜʥʫʶ ʨʝʩʤʦʪʨʘ çʧʦʜʘʯʫè ʩʚʦʝʛʦ ʤʘʪɹʩ̫ 

ʛʦʨʦʜʘ ʢʘʢ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʛʦʨʦʜʘ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʡ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʫʧʨʘʚʣʝʥʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ 

ʧʨʦʠʩʭʦʜʷʪ ʧʨʝʜʩʪʘʚʣʝʥʠ̫ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ: ʧʨʦʮʝʩʩʘ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʛʘʥʘʭ ʝʛʦ ʩʪʨʫʢʪʫʨʘ, ʧʦʷʚʣʷʶʪʩʷ ʥʝʦʙʭʦʜʠʤr ʥʦʚʳʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʘʥʘʣʠʟʘ ʠ ʟʦʪʦʚʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʣʘʩʦʚʘ. ʕʪʦ ʪʨʝʙʫʝʪ ʥʦʚʳʭ ʩʘʘʢ ʧʦʜʭʦʜʦʚ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʠʥʩʪʢʦʤʠʪʝʪʘ ʨʫʤʝʥʪʦʚ ʜʦʧʦʣʥʠʪʝʣɹʥrʝ ʠ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʦʡ ʧʨʝʜʧʨʠʷʪʠʷ, ʝʝ 

ʜʦʨʘʙʦʪʢʠ ʨʝʩʤʦʪʨʘ ʠ ʘʢʪʫʘʣʠʟʘʮʠʠ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʅɽʆɹʍʆɼʀʄʆʉʊʔ, ʆʉʆɹɽʅʅʆʉʊʀ ʀ ɺʀɼʓ 

ʂʈɽɼʀʊʆɺɸʅʀʗ ʄɸʃʆɻʆ ɹʀɿʅɽʉɸ ɹɸʅʂɸʄʀ 

ʄʦʚʩʝʩʷʥ ʂ.ʆ. 
ʄʦʚʩʝʩʷʥ ʂ.ʆ. ʅɽʆɹʍʆɼʀʄʆʉʊʔ, ʆʉʆɹɽʅʅʆʉʊʀ ʀ ɺʀɼʓ ʂʈɽɼʀʊʆɺɸʅʀʗ ʄɸʃʆɻʆ ɹʀɿʅɽʉɸ ɹɸʅʂɸʄʀ 

ʄʦʚʩʝʩʷʥ ʂʨʠʩʪʠʥʘ ʆʛʘʥʦʚʥʘ ï ʤʘʛʠʩʪʨʘʥʪ, 

ʢʘʬʝʜʨʘ ʙʘʥʢʦʚʩʢʦʛʦ ʜʝʣʘ, 

ʈʦʩʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʚʠʜʳ ʙʘʥʢʦʚʩʢʠʭ ʢʨʝʜʠʪʦʚ ʜʣʷ ʙʠʟʥʝʩʘ, 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʨʝʜʠʪʦʚʘʥʠʷ ʜʣʷ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʘʣʠʟ, ʙʘʥʢʠ, ʤʘʣʳʡ ʙʠʟʥʝʩ, ʵʢʦʥʦʤʠʢʘ, ʩʨʝʜʥʠʡ ʙʠʟʥʝʩ. 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʡ ʩʢʘʯʦʢ ʚ ʨʘʟʚʠʪʠʠ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʧʦʪʝʥʮʠʘʣ 

ʨʦʩʩʠʡʩʢʦʛʦ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʧʦʢʘ ʦʩʪʘʝʪʩʷ ʥʝʨʝʘʣʠʟʦʚʘʥʥʳʤ. ɺʦ ʤʥʦʛʦʤ ʝʛʦ ʨʦʩʪ 

ʦʛʨʘʥʠʯʠʚʘʶʪ ʩʫʱʝʩʪʚʫʶʱʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷ. ʇʨʝʢʨʘʱʝʥʠʶ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʠʣʠ ʫʭʦʜʫ çʚ ʪʝʥʴè ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʡ ʩʝʢʪʦʨʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʥʘʣʦʛʦʚʘʷ 

ʥʘʛʨʫʟʢʘ ʠ ʨʦʩʪ ʩʪʨʘʭʦʚʳʭ ʚʟʥʦʩʦʚ. ɺ ʩʣʦʞʠʚʰʠʭʩʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʫʩʣʦʚʠʷʭ 

ʟʘʧʨʝʪʘ ʚʚʦʟʘ ʧʨʦʜʫʢʪʦʚ ʠʟ ɽʉ ʠ ʉʐɸ ʧʝʨʝʜ ʨʦʩʩʠʡʩʢʠʤʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤʠ 

ʦʪʢʨʳʚʘʶʪʩʷ ʥʦʚʳʝ ʨʳʥʦʯʥʳʝ ʥʠʰʠ ʠ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ. ɼʣʷ ʧʝʨʝʦʨʠʝʥʪʘʮʠʠ 

ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʣʠ ʞʝ ʜʣʷ ʦʪʢʨʳʪʠʷ ʥʦʚʦʛʦ ʙʠʟʥʝʩʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʟʘʥʷʪʴ 

ʦʩʚʦʙʦʜʠʚʰʫʶʩʷ ʨʳʥʦʯʥʫʶ ʥʠʰʫ, ʧʦʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚʘʭ, 

ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʦʩʪʫ ʩʧʨʦʩʘ ʥʘ ʙʘʥʢʦʚʩʢʠʝ ʢʨʝʜʠʪʳ. 

ɺ ʩʧʝʮʠʘʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʯʘʩʪʦ ʚʳʩʢʘʟʳʚʘʝʪʩʷ ʤʥʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ 

ʢʨʝʜʠʪʦʚʘʥʠʝ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʩʦʧʨʷʞʝʥʦ ʩ ʚʳʩʦʢʠʤʠ ʨʠʩʢʘʤʠ ʜʣʷ ʙʘʥʢʦʚ. ɼʘʥʥʘʷ 

ʧʨʦʙʣʝʤʘ ʥʘʟʳʚʘʝʪʩʷ ʯʫʪʴ ʣʠ ʥʝ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʦʪʢʘʟʘ ʙʘʥʢʦʚ ʦʪ 

ʢʨʝʜʠʪʦʚʘʥʠʷ ʩʫʙʲʝʢʪʦʚ ʄʇ. 

ʕʪʦ ʥʝ ʩʦʚʩʝʤ ʚʝʨʥʦ. ʄʘʣʳʡ ʙʠʟʥʝʩ ʫʩʣʦʚʥʦ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʢʘʪʝʛʦʨʠʠ: 

ʜʝʡʩʪʚʫʶʱʠʡ ʠ ʬʦʨʤʠʨʫʶʱʠʡʩʷ. ʌʦʨʤʠʨʫʶʱʠʡʩʷ ʙʠʟʥʝʩ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʦʯʝʥʴ 

ʨʠʩʢʦʚʳʡ.
1
 ʆʥ ʥʘʯʠʥʘʝʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠ ʦʩʪʨʝʡʰʝʤ ʥʝʜʦʩʪʘʪʢʝ ʚʩʝʭ ʚʠʜʦʚ 

ʨʝʩʫʨʩʦʚ, ʥʘʯʠʥʘʷ ʦʪ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ ʠ ʟʘʢʘʥʯʠʚʘʷ ʜʝʥʴʛʘʤʠ, 

ʧʦʤʝʱʝʥʠʝʤ ʠ ʚʩʝʤ ʦʩʪʘʣʴʥʳʤ.  

ɺʦ-ʚʪʦʨʳʭ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʨʝʜʠʪʘ ʩʫʙʲʝʢʪʫ ʄʇ ʦʙʳʯʥʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʩʪʘʚʠʪʴ 

ʧʝʨʩʧʝʢʪʠʚʥʳʡ, ʚʳʛʦʜʥʳʡ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʨʦʝʢʪ ʠʣʠ ʙʠʟʥʝʩ-ʧʣʘʥ. ʉʦʩʪʘʚʣʝʥʠʝ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʙʠʟʥʝʩ-ʧʣʘʥʘ ʪʨʝʙʫʝʪ ʦʙʨʘʱʝʥʠʷ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʩʧʝʮʠʘʣʠʩʪʘʤ ʚ 

ʢʦʥʩʘʣʪʠʥʛʦʚʳʝ ʬʠʨʤʳ, ʥʦ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦʧʨʦʩʪʫ ʥʝʪ ʥʘ ʵʪʦ 

ʩʨʝʜʩʪʚ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʟʘʯʘʩʪʫʶ ʫ ʬʠʥʘʥʩʠʨʫʶʱʠʭ ʩʪʨʫʢʪʫʨ ʩʦʟʜʘʝʪʩʷ ʣʦʞʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʧʨʦʝʢʪʦʚ, ʜʦʩʪʦʡʥʳʭ ʚʣʦʞʝʥʠʡ, ʥʝʪ. 

ʊʨʝʪʴʝʡ ʧʨʠʯʠʥʦʡ ʦʪʢʘʟʘ ʙʘʥʢʦʚ ʦʪ ʨʘʙʦʪʳ ʩ ʤʘʣʳʤʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤʠ 

ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʟʘʣʦʛʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ɺʢʣʘʜ ʥʝʜʚʠʞʠʤʦʩʪʠ 

ʚ ʩʪʨʫʢʪʫʨʝ ʘʢʪʠʚʦʚ ʄʇ ʤʠʥʠʤʘʣʝʥ ʠ ʦʩʥʦʚʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʬʦʥʜʳ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʷʚʣʷʶʪʩʷ ʥʝ ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ ʧʨʝʜʧʨʠʷʪʠʷ, ʘ ʘʨʝʥʜʦʚʘʥʥʳʤ 

ʠʤʫʱʝʩʪʚʦʤ. ʇʦʵʪʦʤʫ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʄʇ ʥʝʯʝʛʦ ʧʨʝʜʦʩʪʘʚʠʪʴ ʙʘʥʢʫ ʚ 

ʢʘʯʝʩʪʚʝ ʟʘʣʦʛʘ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʢʨʝʜʠʪ. ʊʝ ʫʯʘʩʪʥʠʢʠ ʨʳʥʢʘ, ʢʦʪʦʨʳʝ 

ʩʢʦʨʝʝ ʥʘʯʥʫʪ ʙʦʣʝʝ ʛʠʙʢʦ ʧʦʜʭʦʜʠʪʴ ʢ ʦʮʝʥʢʝ ʟʘʣʦʛʦʚ, ʩʦʭʨʘʥʷʷ ʧʨʠ ʵʪʦʤ ʩʚʦʠ 

ʨʠʩʢʠ ʥʘ ʜʦʧʫʩʪʠʤʦʤ ʫʨʦʚʥʝ, ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʠʤʝʶʪ ʙʦʣʴʰʝ ʰʘʥʩʦʚ ʚʳʠʛʨʘʪʴ 

ʙʦʨʴʙʫ ʟʘ ʟʘʝʤʱʠʢʦʚ. 

ʂ ʦʩʥʦʚʥʳʤ ʧʨʠʯʠʥʘʤ ʦʪʢʘʟʘ ʙʘʥʢʦʚ ʦʪ ʢʨʝʜʠʪʦʚʘʥʠʷ ʄʇ ʤʦʞʥʦ ʪʘʢʞʝ 

ʦʪʥʝʩʪʠ ʢʦʨʦʪʢʫʶ ʢʨʝʜʠʪʥʫʶ ʠʩʪʦʨʠʶ ʧʨʝʜʧʨʠʷʪʠʷ ʠʣʠ ʝʝ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ; 

ʞʝʣʘʥʠʝ ʧʦʣʫʯʘʪʴ ʢʨʝʜʠʪ ʚ ʢʨʠʪʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʷʭ ʧʨʠ ʨʝʟʢʦ ʧʦʰʘʪʥʫʚʰʝʤʩʷ 

ʬʠʥʘʥʩʦʚʦʤ ʧʦʣʦʞʝʥʠʠ.  

ððððï 
1 ɺʠʥʠʭʠʥʘ ʉ.ʀ. ʂʨʝʜʠʪʦʚʘʥʠʝ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ // ʕʢʦʥʦʤʠʢʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝ. 2014. ˉ1 
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ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʦʢʘ ʮʝʥʘ ʢʨʝʜʠʪʘ ʥʘʭʦʜʠʪʩʷ ʚ ʦʙʨʘʪʥʦʡ ʧʨʦʧʦʨʮʠʠ ʢ ʨʘʟʤʝʨʫ 

ʧʨʝʜʧʨʠʷʪʠʷ. ɼʣʷ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʦʥʘ ʚʳʰʝ, ʯʝʤ ʜʣʷ ʢʨʫʧʥʳʭ, ï ʚ ʩʨʝʜʥʝʤ 22% 

ʧʨʦʪʠʚ 15% ʛʦʜʦʚʳʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ ʵʪʦʤ ʨʘʟʙʨʦʩ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʩʪʘʚʦʢ 

ʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢ ï ʦʪ 15 ʜʦ 35%
1
. ɿʘʚʠʩʷʪ ʦʥʠ ʦʪ ʨʝʛʠʦʥʘ, ʚ ʢʦʪʦʨʦʤ ʥʘʭʦʜʠʪʩʷ ʙʘʥʢ, 

ʥʘʩʳʱʝʥʥʦʩʪʠ ʝʛʦ ʨʝʩʫʨʩʘʤʠ, ʩʨʦʢʦʚ ʢʨʝʜʠʪʦʚʘʥʠʷ. 

ʆʮʝʥʠʪʴ ʨʠʩʢʠ ʧʨʠ ʢʨʝʜʠʪʦʚʘʥʠʠ ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʛʦʨʘʟʜʦ ʣʝʛʯʝ, ʯʝʤ ʧʨʠ 

ʚʳʜʘʯʝ ʩʨʝʜʩʪʚ ʢʨʫʧʥʦʡ ʢʦʤʧʘʥʠʠ, ʪʘʢ ʢʘʢ ʣʝʛʯʝ ʧʦʥʷʪʴ ʩʪʨʫʢʪʫʨʫ ʙʠʟʥʝʩʘ, ʪʨʝʙʫʝʪʩʷ 

ʤʝʥʴʰʝ ʚʨʝʤʝʥʠ ʜʣʷ ʝʛʦ ʦʮʝʥʢʠ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʝʛʦ ʥʘʤʥʦʛʦ ʧʨʦʱʝ, ʯʝʤ ʚ ʩʣʫʯʘʷʭ 

ʩ ʭʦʣʜʠʥʛʘʤʠ, ʛʜʝ ʤʥʦʞʝʩʪʚʦ çʜʦʯʝʢè, ʠ ʦʜʥʠ ʤʦʛʫʪ ʠʤʝʪʴ ʧʨʠʙʳʣʴ, ʜʨʫʛʠʝ ï ʫʙʳʪʢʠ, 

ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʨʫʜʥʦ ʧʦʥʷʪʴ, ʯʪʦ ʞʝ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʧʨʦʠʩʭʦʜʠʪ ʩ ʬʠʥʘʥʩʦʚʳʤʠ 

ʧʦʪʦʢʘʤʠ ʚʥʫʪʨʠ ʭʦʣʜʠʥʛʘ. 

ʋ ʢʘʞʜʦʛʦ ʙʘʥʢʘ ʩʚʦʡ ʧʦʜʭʦʜ ʢ ʚʳʜʘʯʝ ʟʘʡʤʦʚ ʩʫʙʲʝʢʪʘʤ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ. ʈʷʜ 

ʬʠʥʘʥʩʦʚʳʭ ʫʯʨʝʞʜʝʥʠʡ ʢʨʝʜʠʪʫʝʪ ʤʘʣʳʡ ʙʠʟʥʝʩ ʚ ʨʘʤʢʘʭ ʦʙʱʠʭ ʧʨʦʛʨʘʤʤ ʜʣʷ 

ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ ʠʣʠ ʜʘʞʝ ʜʣʷ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ ð ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ (ʀʇ). ʅʦ ʙʘʥʢʠ, ʧʦʟʠʮʠʦʥʠʨʫʶʱʠʝ ʧʦʜʜʝʨʞʢʫ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʢʘʢ 

ʦʜʥʦ ʠʟ ʛʣʘʚʥʳʭ ʩʚʦʠʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʧʨʦʜʚʠʛʘʶʪ ʦʪʜʝʣʴʥʫʶ ʣʠʥʝʡʢʫ ʢʨʝʜʠʪʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ. 
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ʇɽɼɸɻʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ 

ɺʅʋʊʈɽʅʅʀɽ ʌɸʂʊʆʈʓ ʉɸʄʆʆʈɻɸʅʀɿɸʎʀʀ ʉʊʋɼɽʅʊʆʄ 

ʋʏɽɹʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ 

ʐʘʨʠʬʙʘʝʚʘ ʍ.ʗ.
1
, ʊʦʛʘʝʚ ɻ.ʐ.

2
, ʐʘʤʩʠʜʜʠʥʦʚʘ ʕ.ʄ.

3
 

ʐʘʨʠʬʙʘʝʚʘ ʍ.ʗ., ʊʦʛʘʝʚ ɻ.ʐ., ʐʘʤʩʠʜʜʠʥʦʚʘ ʕ.ʄ. ɺʅʋʊʈɽʅʅʀɽ ʌɸʂʊʆʈʓ ʉɸʄʆʆʈɻɸʅʀɿɸʎʀʀ ʉʊʋɼɽʅʊʆʄ ʋʏɽɹʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ 

1ʐʘʨʠʬʙʘʝʚʘ ʍʘʣʠʜʘ ʗʜʢʘʨʦʚʥʘ ï ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ; 
2ʊʦʛʘʝʚ ɻʦʣʠʙ ʐʘʨʠʧʦʚʠʯ ï ʘʩʩʠʩʪʝʥʪ; 

3ʐʘʤʩʠʜʜʠʥʦʚʘ ʕʣʴʤʠʨʘ ʄʫʭʘʤʤʘʜʞʦʥʦʚʥʘ ï ʘʩʩʠʩʪʝʥʪ, 

ʢʘʬʝʜʨʘ ʩʦʮʠʘʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ, 

ʊʘʰʢʝʥʪʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ, 

ʛ. ʊʘʰʢʝʥʪ, ʈʝʩʧʫʙʣʠʢʘ ʋʟʙʝʢʠʩʪʘʥ 
 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʠʥʮʠʧʳ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʩʪʫʜʝʥʪʦʤ 

ʩʦʙʩʪʚʝʥʥʦʡ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʦ ʚʥʝʫʨʦʯʥʦʝ ʚʨʝʤʷ. ʇʝʨʝʯʠʩʣʝʥʳ ʫʩʣʦʚʠʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʫʯʝʙʥʦʛʦ ʪʨʫʜʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʷ, ʫʯʝʙʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʚʫʟ. 

 

ɺ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʠ ʚ ʚʫʟʝ ʩʪʫʜʝʥʪʘʤ ʥʝʦʙʭʦʜʠʤʦ ʦʚʣʘʜʝʪʴ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʫʯʠʪʴʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʙʝʩʧʨʝʨʳʚʥʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴʩʷ ʠ ʧʦʚʳʰʘʪʴ ʫʨʦʚʝʥʴ 

ʩʚʦʝʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʘ. ʆʜʥʦʡ ʠʟ ʟʘʜʘʯ ʥʘ ʵʪʦʤ ʧʫʪʠ ʷʚʣʷʝʪʩʷ 

ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʩʚʦʝʡ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɸʥʘʣʠʟ ʫʯʝʙʥʦʡ 

ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʚʫʟʦʚ, ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʨʷʜ ʬʘʢʪʦʨʦʚ, 

ʚʣʠʷʶʱʠʭ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʩʪʫʜʝʥʪʘʤʠ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: 

1. ʉʪʫʜʝʥʪʫ ʩʣʝʜʫʝʪ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʜʣʷ ʩʝʙʷ ʢʘʞʜʳʡ ʜʝʥʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ 
ʟʘʥʷʪʠʷ ʧʦ 4-5 ʯʘʩʦʚ, ʯʪʦʙʳ ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʚʦʠ ʟʥʘʥʠʷ ʚʦ ʚʩʝʭ 

ʠʟʫʯʘʝʤʳʭ ʜʠʩʮʠʧʣʠʥʘʭ.  

2. ʈʝʛʫʣʠʨʦʚʘʪʴ ʚʨʝʤʷ, ʢʦʪʦʨʦʝ ʩʪʫʜʝʥʪ ʚʳʜʝʣʷʝʪ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ, 
ʥʝʦʙʭʦʜʠʤʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. ɼʣʷ 

ʩʦʩʪʘʚʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʫʤʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʫ ʥʫʞʥʦ 

ʧʨʦʚʝʩʪʠ ʩʘʤʦʥʘʙʣʶʜʝʥʠʝ ʠ ʦʧʨʝʜʝʣʠʪʴ, ʚ ʢʘʢʦʝ ʚʨʝʤʷ ʨʘʙʦʪʘ ʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʘ. 

ʆʧʨʦʩʳ ʠ ʥʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʵʪʦ ʫʪʨʝʥʥʝʝ ʚʨʝʤʷ. ʅʦ ʝʩʪʴ ʦʧʨʝʜʝʣʸʥʥʳʡ 

ʪʠʧ ʣʶʜʝʡ, ʢʦʪʦʨʳʤ ʙʦʣʴʰʝ ʧʦʜʭʦʜʠʪ ʚʨʝʤʷ ʧʦʩʣʝ ʦʙʝʜʘ ʠʣʠ ʚʝʯʝʨ. 

3. ʋʩʚʦʝʥʠʝ ʩʣʦʞʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʯʘʩʳ, ʢʦʛʜʘ 
ʤʦʟʛ ʤʘʢʩʠʤʘʣʴʥʦ ʘʢʪʠʚʝʥ. ʅʘʧʨʠʤʝʨ, ʟʘʫʯʠʚʘʪʴ ʙʦʣʴʰʠʝ ʦʙʲʸʤʳ ʠʥʬʦʨʤʘʮʠʠ ʣʫʯʰʝ 

ʫʪʨʦʤ, ʧʦʩʣʝ ʧʦʣʥʦʮʝʥʥʦʛʦ ʩʥʘ, ʧʦʢʘ ʩʦʟʥʘʥʠʝ ʥʝ ʨʘʩʩʨʝʜʦʪʦʯʝʥʦ ʝʞʝʜʥʝʚʥʳʤʠ 

ʟʘʙʦʪʘʤʠ ʠ ʧʨʦʙʣʝʤʘʤʠ. 

4. ʇʣʘʥʠʨʦʚʘʥʠʝ ʫʤʩʪʚʝʥʥʦʛʦ ʪʨʫʜʘ, ʢʘʢ ʠ ʣʶʙʦʛʦ ʜʨʫʛʦʛʦ, ʩʣʝʜʫʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ 
ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʥʘʤʝʯʝʥʥʦʝ ʦʙʷʟʘʪʝʣʴʥʦ ʙʳʣʦ ʦʩʫʱʝʩʪʚʣʝʥʦ. ʊʦʛʜʘ ʧʦʷʚʣʷʝʪʩʷ 

ʩʪʠʤʫʣ ʠ ʞʝʣʘʥʠʝ ʚʳʧʦʣʥʠʪʴ ʙʦʣʝʝ ʩʣʦʞʥʫʶ ʟʘʜʘʯʫ, ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʩʪʘʥʦʚʠʪʩʷ 

ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʦʡ, ʘ ʨʠʩʢ ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʩʚʦʜʠʪʩʷ ʢ ʤʠʥʠʤʫʤʫ. 

5. ʆʯʝʥʴ ʚʘʞʥʘ ʧʦʩʪʘʥʦʚʢʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʠʪʤʘ ʠ ʩʪʠʣʷ ʨʘʙʦʪʳ ʚ ʪʝʯʝʥʠʝ 

ʚʩʝʛʦ ʩʝʤʝʩʪʨʘ, ʢʦʪʦʨʳʡ ʙʳ ʫʯʠʪʳʚʘʣ ʣʠʯʥʦʩʪʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʫʜʝʥʪʘ. ʈʠʪʤ ï ʵʪʦ 

ʚʳʧʦʣʥʝʥʠʝ ʝʞʝʜʥʝʚʥʦʡ ʨʘʙʦʪʳ ʧʦ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʶ ʚ ʦʜʥʦ ʠ ʪʦ ʞʝ ʚʨʝʤʷ, ʢʘʞʜʳʡ 

ʜʝʥʴ, ʩ ʦʙʷʟʘʪʝʣʴʥʳʤʠ ʪʘʢʞʝ ʨʠʪʤʠʯʥʳʤʠ ʧʝʨʝʨʳʚʘʤʠ ʥʘ ʧʦʣʥʦʮʝʥʥʦʝ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʠʣ. ʉʥʘʯʘʣʘ ʩʣʝʜʦʚʘʪʴ ʚʳʙʨʘʥʥʦʤʫ ʨʝʞʠʤʫ ʥʝʧʨʦʩʪʦ, ʩʣʝʜʫʝʪ 

ʧʨʠʤʝʥʷʪʴ ʩʠʣʫ ʚʦʣʠ, ʥʦ ʟʘʪʝʤ ʵʪʦ ʚʦʡʜʸʪ ʚ ʧʨʠʚʳʯʢʫ, ʧʦʷʚʠʪʩʷ ʧʦʪʨʝʙʥʦʩʪʴ, ʢʦʪʦʨʘʷ 

ʙʫʜʝʪ ʧʦʤʦʛʘʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʚʩʶ ʞʠʟʥʴ. 

6. ʏʪʦʙʳ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʫʤʩʪʚʝʥʥʦʛʦ ʪʨʫʜʘ ʙʳʣʘ ʚʳʩʦʢʦʡ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʩʣʝʜʦʚʘʪʴ ʦʧʨʝʜʝʣʸʥʥʳʤ ʫʩʣʦʚʠʷʤ: 

¶ ʢ ʣʶʙʦʤʫ ʪʨʫʜʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʚʳʢʘʪʴ ʧʦʩʪʝʧʝʥʥʦ; 

¶ ʚʳʨʘʙʦʪʘʪʴ ʠ ʩʦʙʣʶʜʘʪʴ ʩʠʩʪʝʤʘʪʠʯʥʦʩʪʴ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ; 
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¶ ʩʦʯʝʪʘʪʴ ʫʤʩʪʚʝʥʥʳʡ ʠ ʬʠʟʠʯʝʩʢʠʡ ʪʨʫʜ, ʩʦʥ, ʧʠʪʘʥʠʝ [1]; 

¶ ʚʳʙʨʘʪʴ ʦʢʨʫʞʝʥʠʝ, ʚʳʨʘʞʘʶʱʝʝ ʧʦʟʠʪʠʚʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʶ ʠ 

ʣʠʯʥʦʩʪʥʦʤʫ ʨʦʩʪʫ; 

7. ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʠʣʠ ʦʪʩʨʦʯʠʪʴ ʧʨʦʷʚʣʝʥʠʝ ʬʠʟʠʯʝʩʢʦʛʦ ʠʣʠ ʫʤʩʪʚʝʥʥʦʛʦ 
ʧʝʨʝʫʪʦʤʣʝʥʠʷ  ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʣʝʛʢʘʷ ʛʠʤʥʘʩʪʠʢʘ [2], ʫʤʳʚʘʥʠʝ, ʩʘʤʦʤʘʩʩʘʞ ʛʦʣʦʚʳ, 

ʰʝʠ, ʨʫʢ, ʢʦʥʪʨʘʩʪʥʳʡ ʜʫʰ ʠ ʪ.ʜ. 

8. ʆʪʜrʭʘʪʴ ʪʦʞʝ ʥʫʞʥʦ ʩʣʝʜʫʷ ʦʧʨʝʜʝʣʸʥʥʦʡ ʩʠʩʪʝʤʝ. ɺʘʞʥʘ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʠ 
ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʥʪʝʨʚʘʣʦʚ ʦʪʜʳʭʘ. ʏʪʦʙʳ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʫʤʩʪʚʝʥʥʦʛʦ ʧʝʨʝʫʪʦʤʣʝʥʠʷ, 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʟʜʦʨʦʚʳʡ, ʩʧʦʢʦʡʥʳʡ ʩʦʥ. 

9. ʄʥʦʛʦʢʨʘʪʥʦ ʜʦʢʘʟʘʥʦ [3], ʯʪʦ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʩʚʦʝʥʠʷ ʟʥʘʥʠʡ 

ʩʦʧʫʪʩʪʚʫʶʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʵʤʦʮʠʠ, ʫʚʣʝʯʝʥʠʝ ʜʝʣʦʤ, ʧʦʚʳʰʝʥʥʳʡ ʠʥʪʝʨʝʩ ʢ 

ʧʦʣʫʯʘʝʤʳʤ ʟʥʘʥʠʷʤ. ɺʣʘʜʝʷ ʵʤʦʮʠʷʤʠ, ʧʝʨʝʩʪʨʘʠʚʘʷ ʠʭ,  ʤʦʞʥʦ ʥʘʫʯʠʪʴʩʷ 

ʧʦʟʠʪʠʚʥʦ ʚʦʩʧʨʠʥʠʤʘʪʴ ʫʯʝʙʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

10. ʉʪʨʝʤʣʝʥʠʝ ʢ ʵʢʦʥʦʤʠʠ ʚʨʝʤʝʥʠ ʥʝ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ, ʘ ʟʘ ʩʯʝʪ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʩʪʠ ʠ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʠ ʜʝʡʩʪʚʠʡ. ɸʢʢʫʨʘʪʥʦʩʪʴ 

ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʠ, ʦʪʢʣʶʯʝʥʠʝ ʪʝʣʝʚʠʟʦʨʘ, ʪʝʣʝʬʦʥʘ ʠ ʤʝʩʝʥʜʞʝʨʦʚ ʚ ʢʦʤʧʴʶʪʝʨʝ 

ʧʦʟʚʦʣʷʶʪ ʥʝ ʦʪʚʣʝʢʘʪʴʩʷ ʚʦ ʚʨʝʤʷ ʟʘʥʷʪʠʡ ʥʘ ʧʦʩʪʦʨʦʥʥʠʝ ʬʘʢʪʦʨʳ. 

ɺʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʣʫʯʰʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʫʜʝʥʪʦʚ ʢ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʶ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 
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ʀʉʇʆʃʔɿʆɺɸʅʀɽ ɸʋɼʀʆʇʆɼʂɸʉʊʆɺ  

ʀ ɺʀɼɽʆʇʆɼʂɸʉʊʆɺ ɺ ʆɹʋʏɽʅʀʀ ʈʋʉʉʂʆʄʋ  

ʗɿʓʂʋ ʂɸʂ ʅɽʈʆɼʅʆʄʋ 

ʊʘʰʝʚʘ ʋ.ʊ.
 

ʊʘʰʝʚʘ ʋ.ʊ. ʀʉʇʆʃʔɿʆɺɸʅʀɽ ɸʋɼʀʆʇʆɼʂɸʉʊʆɺ ʀ ɺʀɼɽʆʇʆɼʂɸʉʊʆɺ ɺ ʆɹʋʏɽʅʀʀ ʈʋʉʉʂʆʄʋ ʗɿʓʂʋ ʂɸʂ ʅɽʈʆɼʅʆʄʋ 

ʊʘʰʝʚʘ ʋʤʠʜʘ ʊʝʤʫʨʦʚʥʘ ï ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ, 

ʢʘʬʝʜʨʘ ʷʟʳʢʦʚ, ʬʘʢʫʣʴʪʝʪ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, 

ʊʘʰʢʝʥʪʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʥʞʝʥʝʨʦʚ ʠʨʨʠʛʘʮʠʠ ʠ ʤʝʭʘʥʠʟʘʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ,  

ʛ. ʊʘʰʢʝʥʪ, ʈʝʩʧʫʙʣʠʢʘ ʋʟʙʝʢʠʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʨʘʩʢʨʳʚʘʝʪʩʷ ʩʫʪʴ ʧʦʜʢʘʩʪʠʥʛʘ ʢʘʢ ʩʧʦʩʦʙʘ ʘʫʜʠʨʦʚʘʥʠʷ. 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʜʦʩʪʦʠʥʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʫʜʠʦ- ʠ ʚʠʜʝʦʧʦʜʢʘʩʪʦʚ ʚ 

ʘʫʜʠʪʦʨʥʦʡ ʠ ʥʝʘʫʜʠʪʦʨʥʦʡ ʨʘʙʦʪʝ ʧʨʠ ʠʟʫʯʝʥʠʠ ʷʟʳʢʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʫʜʠʦʧʦʜʢʘʩʪʳ, ʚʠʜʝʦʧʦʜʢʘʩʪʳ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ, ʨʫʩʩʢʠʡ ʷʟʳʢ. 

 

ʉʝʛʦʜʥʷ ʤʳ ʦʪʤʝʯʘʝʤ ʤʦʙʠʣʴʥʦʩʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʘʜʘʧʪʠʚʥʦʩʪʴ ʝʸ 

ʭʘʨʘʢʪʝʨʘ, ʚʳʨʘʞʘʶʱʫʶʩʷ ʚ ʩʚʦʝʚʨʝʤʝʥʥʦʤ ʧʨʠʩʧʦʩʦʙʣʝʥʠʠ ʢ ʠʥʥʦʚʘʮʠʷʤ. ɺ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʬʝʨʝ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʦʙʫʯʝʥʠʝ ʷʟʳʢʘʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʫʩʩʢʦʤʫ 

ʷʟʳʢʫ ʢʘʢ ʥʝʨʦʜʥʦʤʫ, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʀʂʊ: 

¶ ʫʯʝʙʥʠʢʠ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ; 

¶ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʦʙʫʯʘʶʱʠʝ ʧʦʩʦʙʠʷ, ʪʨʝʥʘʞʸʨʳ; 

¶ ʚʠʨʪʫʘʣʴʥʘʷ ʩʨʝʜʘ (ʤʫʟʝʠ, ʵʢʩʢʫʨʩʠʠ, ʧʫʪʝʰʝʩʪʚʠʷ); 

¶ ʨʘʟʣʠʯʥʳʝ ʪʝʤʘʪʠʯʝʩʢʠʝ ʧʨʝʟʝʥʪʘʮʠʠ; 

¶ ʩʧʨʘʚʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʚ ʚʠʜʝ ʵʣʝʢʪʨʦʥʥʳʭ ʧʝʨʝʚʦʜʯʠʢʦʚ, ʩʣʦʚʘʨʝʡ ʠ ʜʨ. [1]. 

ʉ ʧʦʤʦʱʴʶ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʩʭʦʜʠʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ 

(ʚʠʨʪʫʘʣʴʥʦʛʦ) ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʦʙʫʯʘʶʱʠʭʩʷ ʨʫʩʩʢʦʤʫ 

ʷʟʳʢʫ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʪʘʣʠ ʧʦʣʴʟʦʚʘʪʴʩʷ ʙʦʣʴʰʦʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʪʘʢʠʝ 

ʵʣʝʢʪʨʦʥʥʳʝ ʨʝʩʫʨʩʳ, ʢʘʢ ʬʘʡʣʳ ʚʠʜʝʦ- ʠ ʘʫʜʠʦʬʦʨʤʘʪʘ, ʢʦʪʦʨʳʝ ʥʘʟʳʚʘʶʪ 

çʧʦʜʢʘʩʪʳè. ʕʪʦ ʘʣʴʪʝʨʥʘʪʠʚʘ ʪʝʣʝ- ʠ ʨʘʜʠʦʧʝʨʝʜʘʯʘʤ, ʢʦʪʦʨʘʷ ʥʝ ʪʨʝʙʫʝʪ ʪʝʭʥʠʯʝʩʢʠ 

ʩʣʦʞʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚʳʜʝʣʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʢʘʥʘʣʦʚ ʚʝʱʘʥʠʷ. ʄʘʪʝʨʠʘʣʳ ʤʦʞʥʦ 

ʣʝʛʢʦ ʨʘʟʤʝʩʪʠʪʴ ʚ ʀʥʪʝʨʥʝʪʝ, ʘ ʟʘʪʝʤ ʩʢʘʯʘʪʴ ʠʭ ʠʣʠ ʞʝ 

ʧʨʦʩʣʫʰʠʚʘʪʴ/ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʚ ʦʥʣʘʡʥ ʨʝʞʠʤʝ. ʇʦʜʢʘʩʪʠʥʛ ï ʩʧʦʩʦʙ, ʧʦʩʨʝʜʩʪʚʦʤ 

ʢʦʪʦʨʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʚʠʜʝʦ- ʠ ʟʚʫʢʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. 

ʇʦʜʢʘʩʪʠʥʛ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʘʫʜʠʦʨʝʩʫʨʩʦʚ, ʠ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. 

ʇʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʨʝʩʫʨʩʫ ʚ ʣʶʙʦʝ ʫʜʦʙʥʦʝ ʜʣʷ ʥʠʭ ʚʨʝʤʷ ï ʢʘʢ 

ʚʦ ʚʨʝʤʷ ʘʫʜʠʪʦʨʥʳʭ ʟʘʥʷʪʠʡ, ʪʘʢ ʠ ʚ ʧʨʦʮʝʩʩʝ ʩʘʤʦʧʦʜʛʦʪʦʚʢʠ. 

ʇʦʜʢʘʩʪʠʥʛ ʷʚʣʷʝʪʩʷ ʧʨʦʜʫʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʫʜʠʨʦʚʘʥʠʷ ʧʨʠ 

ʩʘʤʦʧʦʜʛʦʪʦʚʢʝ ʩʪʫʜʝʥʪʦʚ ʫʟʙʝʢʩʢʠʭ ʛʨʫʧʧ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʵʬʬʝʢʪʠʚʥʦʤʫ 

ʨʘʟʚʠʪʠʶ ʨʝʯʝʚʳʭ ʥʘʚʳʢʦʚ.  

ɸʫʜʠʨʦʚʘʥʠʝ, ʦʨʛʘʥʠʟʦʚʘʥʥʦʝ ʩ ʧʦʤʦʱʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ:  

¶ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʠ ʧʣʘʥʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʦʙʫʯʝʥʠʷ;  

¶ ʥʘʭʦʜʠʪʴ ʥʫʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʠ ʩʪʫʜʝʥʪʘʤ;  

¶ ʧʦʜʙʠʨʘʪʴ ʪʝʢʩʪʳ ʠʣʠ ʧʦʜʢʘʩʪʳ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ, ʠʤʝʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʫʨʦʚʥʠ 

ʟʥʘʥʠʷ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ, ʯʪʦ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ʚʣʘʜʝʥʠʷ 

ʷʟʳʢʦʤ ʚʩʝʤ ʩʪʫʜʝʥʪʘʤ [2].  

ʆʩʦʙʝʥʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʦʪʣʠʯʘʝʪ ʧʦʜʢʘʩʪʳ, ï ʵʪʦ ʙʦʣʝʝ ʤʝʜʣʝʥʥʦʝ ʠ ʦʪʯʸʪʣʠʚʦʝ 

ʥʘʯʠʪʳʚʘʥʠʝ ʪʝʢʩʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʳʯʥʳʤʠ ʭʫʜʦʞʝʩʪʚʝʥʥʳʤʠ ʬʠʣʴʤʘʤʠ ʠʣʠ 

ʘʫʜʠʦʢʥʠʛʘʤʠ. ʊʘʢʞʝ ʭʘʨʘʢʪʝʨʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʝʝ ʧʨʦʩʪʳʭ ʬʨʘʟ, ʚʳʨʘʞʝʥʠʡ, 

ʯʪʦʙʳ ʦʙʫʯʘʶʱʠʝʩʷ ʣʫʯʰʝ ʧʦʥʠʤʘʣʠ ʤʘʪʝʨʠʘʣ. ʆʜʥʦ ʠʟ ʥʝʤʘʣʦʚʘʞʥʳʭ ʜʦʩʪʦʠʥʩʪʚ 

ʧʦʜʢʘʩʪʦʚ ʫʯʝʙʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ï ʵʪʦ ʦʙʷʟʘʪʝʣʴʥʦʝ ʥʘʣʠʯʠʝ ʧʨʠʣʦʞʝʥʠʡ ʚ ʚʠʜʝ 
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ʬʘʡʣʦʚ. ɺ ʜʘʥʥʳʭ ʬʘʡʣʘʭ ʥʘʭʦʜʷʪʩʷ ʪʝʢʩʪʳ ʘʫʜʠʦʧʦʜʢʘʩʪʦʚ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʣʦʚʘʨʠ 

ʠ ʜʨʫʛʘʷ ʧʦʣʝʟʥʘʷ ʠʥʬʦʨʤʘʮʠʷ. ʋʯʝʙʥʳʝ ʧʦʜʢʘʩʪʳ ʥʘ ʫʨʦʢʘʭ ʠʟʫʯʝʥʠʷ ʥʝʨʦʜʥʦʛʦ 

ʷʟʳʢʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʠʣʠ ʚ ʛʨʫʧʧʝ [3].  

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʤʦʛʦ ʘʫʜʠʨʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʧʨʠʤʝʥʝʥʠʷ ʠʥʪʝʨʥʝʪ-

ʪʝʭʥʦʣʦʛʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʪʘʢʦʡ ʩʧʦʩʦʙ ʵʬʬʝʢʪʠʚʥʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫ ʩʪʫʜʝʥʪʦʚ 

ʨʘʟʚʠʪʠʶ ʨʝʯʝʚʳʭ ʥʘʚʳʢʦʚ, ʘ ʠʤʝʥʥʦ ʛʦʚʦʨʝʥʠʶ. ɺ ʪʨʘʜʠʮʠʦʥʥʦʤ ʞʝ ʘʫʜʠʨʦʚʘʥʠʠ 

ʩʪʫʜʝʥʪʳ ʘʜʘʧʪʠʨʫʶʪʩʷ ʢ ʪʝʤʙʨʫ ʛʦʣʦʩʘ, ʪʝʤʧʫ ʯʪʝʥʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʯʪʦ ʩʥʠʞʘʝʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʪʦʜʘ. ʀʩʧʦʣʴʟʫʷ ʨʘʟʣʠʯʥʳʝ ʧʦʜʢʘʩʪʳ, ʩʪʫʜʝʥʪʳ ʫʯʘʪʩʷ 

ʘʫʜʠʨʦʚʘʥʠʶ ʨʝʯʠ ʨʘʟʣʠʯʥʳʭ ʪʝʤʙʨʦʚ, ʠʥʪʦʥʘʮʠʡ, ʪʝʤʧʦʚ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʯʘʪʩʷ 

ʭʦʨʦʰʦ ʚʦʩʧʨʠʥʠʤʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʩʣʫʭ.  

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʫʜʠʦ- ʠ 

ʚʠʜʝʦʧʦʜʢʘʩʪʦʚ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʥʷʪʠʡ ʨʫʩʩʢʦʤʫ ʷʟʳʢʫ ʢʘʢ 

ʥʝʨʦʜʥʦʤʫ. ʉ ʠʭ ʧʦʤʦʱʴʶ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʚʳʨʘʙʘʪʳʚʘʶʪʩʷ ʚʩʝ ʚʠʜʳ ʨʝʯʝʚʳʭ 

ʥʘʚʳʢʦʚ, ʘ ʦʩʦʙʝʥʥʦ ʘʫʜʠʨʦʚʘʥʠʷ. 
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ʅɸʋʂʀ ʆ ɿɽʄʃɽ 

ɹʓʉʊʈɸʗ ʅɸʉʊʈʆʁʂɸ ʇʀɼ-ʈɽɻʋʃʗʊʆʈɸ  

ɼʃʗ ʅɽʃʀʅɽʁʅʆʁ ʉʀʉʊɽʄʓ ɺ ʉʈɽɼɽ SIMULINK  

ʅɸ ʇʈʀʄɽʈɽ ʅɸɻʈʋɿʆʏʅʆɻʆ ʋʉʊʈʆʁʉʊɺɸ 

ʉʦʨʦʢʠʥ ɸ.ʖ.
 

ʉʦʨʦʢʠʥ ɸ.ʖ. ɹʓʉʊʈɸʗ ʅɸʉʊʈʆʁʂɸ ʇʀɼ-ʈɽɻʋʃʗʊʆʈɸ ɼʃʗ ʅɽʃʀʅɽʁʅʆʁ ʉʀʉʊɽʄʓ  ɺ ʉʈɽɼɽ SIMULINK ʅɸ ʇʈʀʄɽʈɽ ʅɸɻʈʋɿʆʏʅʆɻʆ ʋʉʊʈʆʁʉʊɺɸ 

ʉʦʨʦʢʠʥ ɸʣʝʢʩʘʥʜʨ ʖʨʴʝʚʠʯ ï ʘʩʧʠʨʘʥʪ, 

ʢʘʬʝʜʨʘ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʵʣʝʢʪʨʦʥʠʢʠ, 

ʈʳʙʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʚʠʘʮʠʦʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʇ.ɸ. ʉʦʣʦʚʴʸʚʘ,  

ʛ. ʈʳʙʠʥʩʢ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʫʧʨʦʱʸʥʥʘʷ ʥʘʩʪʨʦʡʢʘ ʇʀɼ-ʨʝʛʫʣʷʪʦʨʘ 

ʜʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʥʘʛʨʫʟʦʯʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʅʘʩʪʨʦʡʢʘ ʨʝʛʫʣʷʪʦʨʘ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ: ʧʨʠʚʝʜʝʥʠʝ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ ʢ 

ʣʠʥʝʡʥʦʤʫ ʚʠʜʫ, ʨʘʩʯʸʪ ʧʘʨʘʤʝʪʨʦʚ ʨʝʛʫʣʷʪʦʨʘ ʤʝʪʦʜʦʤ ʎʠʛʣʝʨʘ-ʅʠʢʦʣʩʘ, 

ʧʦʰʘʛʦʚʦʝ ʧʨʠʚʝʜʝʥʠʝ ʤʦʜʝʣʠ ʢ ʥʘʯʘʣʴʥʦʤʫ ʚʠʜʫ ʠ ʧʦʜʩʪʨʦʡʢʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʨʝʛʫʣʷʪʦʨʘ. 

ʂʣʯʁʝʚʳʝ ʩʣʦʚʘ: ʇʀɼ-ʨʝʛʫʣʷʪʦʨ, Simulink. 

 

ʇʀɼ-ʨʝʛʫʣʷʪʦʨ ʦʪʥʦʩʠʪʩʷ ʢ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʤʫ ʪʠʧʫ ʨʝʛʫʣʷʪʦʨʦʚ. 

ʇʦʨʷʜʢʘ 90-95% ʨʝʛʫʣʷʪʦʨʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ, 

ʠʩʧʦʣʴʟʫʶʪ ʇʀɼ-ʘʣʛʦʨʠʪʤ. ʇʨʠʯʠʥʘʤʠ ʩʪʦʣʴ ʚʳʩʦʢʦʡ ʧʦʧʫʣʷʨʥʦʩʪʠ ʷʚʣʷʶʪʩʷ 

ʧʨʦʩʪʦʪʘ ʧʦʩʪʨʦʝʥʠʷ ʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʷʩʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, 

ʧʨʠʛʦʜʥʦʩʪʴ ʜʣʷ ʨʝʰʝʥʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʠ ʥʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ [1]. 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʠʚʦʜʠʪʩʷ ʧʨʠʤʝʨ ʫʧʨʦʱʸʥʦʡ ʥʘʩʪʨʦʡʢʠ ʇʀɼ-ʨʝʛʫʣʷʪʦʨʘ 

ʜʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʥʘʛʨʫʟʦʯʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʢʦʪʦʨʦʛʦ 

ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. ʎʝʣʴʶ ʥʘʩʪʨʦʡʢʠ ʨʝʛʫʣʷʪʦʨʘ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ 

ʧʝʨʝʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʦ 10% ʠʣʠ ʤʝʥʝʝ ʧʨʠ ʧʝʨʝʭʦʜʥʦʤ ʧʨʦʮʝʩʩʝ.  

ʆʙʲʝʢʪʦʤ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 1, ʩʠʩʪʝʤʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ 

ʨʘʤʳ (1) ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʸʥʥʳʭ ʥʘ ʥʝʡ ʥʘʛʨʫʞʘʶʱʝʛʦ ʧʨʠʚʦʜʘ (2), 

ʧʝʨʝʜʘʪʦʯʥʘʷ ʬʫʥʢʮʠʷ ʢʦʪʦʨʦʛʦ ʟʘʨʘʥʝʝ ʟʘʜʘʥʘ, ʫʧʨʫʛʦʛʦ ʵʣʝʤʝʥʪʘ (ʧʨʫʞʠʥʘ) (3) ʠ 

ʪʝʥʟʦʜʘʪʯʠʢʘ (4). 
 

 
 

ʈʠʩ. 1. ʆʙʱʘʷ ʩʭʝʤʘ ʥʘʛʨʫʟʦʯʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 
 

ɺʳʭʦʜʥʳʤ ʟʚʝʥʦʤ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʧʨʫʞʠʥʘ ʩ ʪʝʥʟʦʜʘʪʯʠʢʦʤ, ʚ ʨʘʤʢʘʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʪʝʥʟʦʜʘʪʯʠʢ ʞʸʩʪʢʦ ʧʨʠʢʨʝʧʣʸʥ ʢ 

ʨʘʤʝ, ʪʝʤ ʩʘʤʳʤ ʧʨʫʞʠʥʘ ʥʝ ʤʦʞʝʪ ʜʚʠʛʘʪʴʩʷ, ʪʦʣʴʢʦ ʜʝʬʦʨʤʠʨʦʚʘʪʴʩʷ.ɺʳʭʦʜʥʳʤ 

ʧʘʨʘʤʝʪʨʦʤ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ, ʫʩʠʣʠʝ, ʧʨʠʢʣʘʜʳʚʘʝʤʦʝ ʥʘʛʨʫʞʘʶʱʠʤ ʧʨʠʚʦʜʦʤ 

ʯʝʨʝʟ ʧʨʫʞʠʥʫ ʢ ʪʝʥʟʦʜʘʪʯʠʢʫ. ɺʭʦʜʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʜʣʷ ʥʘʛʨʫʞʘʶʱʝʛʦ ʧʨʠʚʦʜʘ 

ʷʚʣʷʝʪʩʷ ʪʨʝʙʫʝʤʳʡ ʚʳʭʦʜ ʰʪʦʢʘ ʧʨʠʚʦʜʘ, ʪʦ ʝʩʪʴ, ʜʝʬʦʨʤʘʮʠʷ ʧʨʫʞʠʥʳ. 

ʄʦʜʝʣʴ ʧʨʠʚʦʜʘ, ʧʨʠʤʝʥʸʥʥʦʛʦ ʚ ʥʘʩʪʦʷʱʝʤ ʥʘʛʨʫʟʦʯʥʦʤ ʫʩʪʨʦʡʩʪʚʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʧʝʨʠʦʜʠʯʝʩʢʦʝ ʟʚʝʥʦ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʩ ʧʦʩʪʦʷʥʥʦʡ ʚʨʝʤʝʥʠ 
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Tpv= 0.0497 ʩ ʟʚʝʥʦʤ ʟʘʧʘʟʜʳʚʘʥʠʷ ʩ Ű=0.004,  ʧʝʨʝʜʘʪʦʯʥʘʷ ʬʫʥʢʮʠʷ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʤʝʝʪ ʚʠʜ: 

.          

(1)

 

ʇʨʫʞʠʥʘ ʜʦʣʞʥʘ ʚ ʩʚʦʸʤ ʨʘʙʦʯʝʤ ʜʠʘʧʘʟʦʥʝ ʜʝʬʦʨʤʘʮʠʡ ʠʤʝʪʴ ʧʦʩʪʦʷʥʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʞʸʩʪʢʦʩʪʠ, ʨʘʚʥʳʡ 75 ʢʛ*ʤʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʥʘ ʷʚʣʷʝʪʩʷ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʤ ʟʚʝʥʦʤ ʩ K=75 ʠ ʧʝʨʝʜʘʪʦʯʥʦʡ ʬʫʥʢʮʠʝʡ ʚʠʜʘ: 

.          
(2)

 

ʆʜʥʘʢʦ, ʨʝʘʣʴʥʘʷ ʧʨʫʞʠʥʘ ʠʤʝʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʠʢʣʘʜʳʚʘʝʤʦʡ ʩʠʣʳ f ʦʪ 

ʜʝʬʦʨʤʘʮʠʠ ȹx, ʟʘʚʠʩʠʤʦʩʪʴ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. ʀʟ ʟʘʚʠʩʠʤʦʩʪʠ ʚʠʜʥʦ, ʯʪʦ 

ʧʨʫʞʠʥʘ ʪʦʞʝ ʷʚʣʷʝʪʩʷ ʥʝʣʠʥʝʡʥʳʤ ʟʚʝʥʦʤ. 
 

 
 

ʈʠʩ. 2. ɿʘʚʠʩʠʤʦʩʪʴ ʩʠʣʳ, ʧʨʠʣʦʞʝʥʥʦʡ ʢ ʧʨʫʞʠʥʝ, ʦʪ ʜʝʬʦʨʤʘʮʠʠ ʧʨʫʞʠʥʳ 
 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 2, ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ f(ȹx) ʷʚʣʷʝʪʩʷ ʟʘʰʫʤʣʸʥʥʳʤ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ 

ʪʦʤ, ʯʪʦ  ʥʘ ʩʠʩʪʝʤʫ ʠʤʝʝʪʩʷ ʚʦʟʤʫʱʘʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ð ʰʫʤ, ʧʦʣʫʯʘʝʤʳʡ ʩ 

ʪʝʥʟʦʜʘʪʯʠʢʘ. ʊʘʢ ʞʝ ʪʝʥʟʦʜʘʪʯʠʢ ʥʝ ʤʛʥʦʚʝʥʥʦ ʧʨʝʦʙʨʘʟʫʝʪ ʫʩʠʣʠʝ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʡ 

ʩʠʛʥʘʣ, ʝʤʫ ʥʘ ʵʪʦ ʪʨʝʙʫʝʪʩʷ ʧʨʠʤʝʨʥʦ 0.02ʩ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫʧʨʦʱʸʥʥʘʷ 

ʧʝʨʝʜʘʪʦʯʥʘʷ ʬʫʥʢʮʠʷ ʪʝʥʟʦʜʘʪʯʠʢʘ ʠʤʝʝʪ ʚʠʜ ʟʚʝʥʘ ʟʘʧʘʟʜʳʚʘʥʠʷ ʩ Ű=0.02 

.          
(3)

 

ʉʠʩʪʝʤʘ ʩ ʚʢʣʶʯʸʥʥʳʤ ʚ ʥʝʸ ʇʀɼ-ʨʝʛʫʣʷʪʦʨʦʤ ʠʤʝʝʪ ʩʪʨʫʢʪʫʨʫ, ʧʦʢʘʟʘʥʥʫʶ ʥʘ 

ʨʠʩʫʥʢʝ 3. ʊʘʢ ʢʘʢ ʚ ʩʠʩʪʝʤʝ ʠʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʥʝʣʠʥʝʡʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʯʪʦ ʜʣʷ 

ʫʧʨʦʱʝʥʠʷ ʧʦʜʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʨʝʛʫʣʷʪʦʨʘ ʚʦʟʴʤʸʤ ʪʘʢʫʶ ʣʠʥʝʘʨʠʟʦʚʘʥʥʫʶ ʤʦʜʝʣʴ 

ʩʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʦʡ ʧʨʫʞʠʥʘ ʷʚʣʷʝʪʩʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʤ ʟʚʝʥʦʤ ʩ ʧʝʨʝʜʘʪʦʯʥʦʡ 

ʬʫʥʢʮʠʝʡ (2) ʘ ʪʝʥʟʦʜʘʪʯʠʢ ʷʚʣʷʝʪʩʷ ʟʚʝʥʦʤ ʟʘʧʘʟʜʳʚʘʥʠʷ, ʙʝʟ ʰʫʤʘ, ʟʘʪʝʤ 

ʨʘʩʩʯʠʪʘʪʴ ʧʘʨʘʤʝʪʨʳ ʨʝʛʫʣʷʪʦʨʘ, ʧʦʩʣʝ ʯʝʛʦ ʧʦʰʘʛʦʚʦ ʜʦʧʦʣʥʷʪʴ ʤʦʜʝʣʴ ʠ 

ʧʦʜʩʪʨʘʠʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʨʝʛʫʣʷʪʦʨʘ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʰʘʛʘ ʜʦʧʦʣʥʝʥʠʷ ʤʦʜʝʣʠ. 
 

 
 

ʈʠʩ. 3. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ 
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ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʪʩʷ ʚ ʩʨʝʜʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ Simulink, 

ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʩʧʝʮʠʘʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʇʀɼ-ʨʝʛʫʣʷʪʦʨʘ ï PID Tune, 

ʦʜʥʘʢʦ ʦʥ ʨʘʙʦʪʘʝʪ ʜʣʷ ʣʠʥʝʡʥʳʭ ʠʣʠ ʣʠʥʝʘʨʠʟʦʚʘʥʥʳʭ ʩʠʩʪʝʤ. ʇʦʪʦʤʫ ʥʘʩʪʨʦʡʢʘ 

ʨʝʛʫʣʷʪʦʨʘ ʧʨʦʚʦʜʠʪʩʷ ʚ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ: 

1. ʈʘʩʯʸʪ ʧʘʨʘʤʝʪʨʦʚ ʇʀɼ-ʨʝʛʫʣʷʪʦʨʘ ʤʝʪʦʜʦʤ ʎʠʛʣʝʨʘ-ʅʠʢʦʣʩʘ; 

2. ʇʦʜʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʣʫʯʰʝʡ ʧʝʨʝʭʦʜʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ; 

3. ɼʦʙʘʚʣʝʥʠʝ ʰʫʤʘ ʥʘ ʚʳʭʦʜʝ ʪʝʥʟʦʜʘʪʯʠʢʘ ʠ ʧʦʜʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʦʚ ʨʝʛʫʣʷʪʦʨʘ; 

4. ɺʚʝʜʝʥʠʝ ʤʦʜʝʣʠ ʧʨʫʞʠʥʳ ʩ ʟʘʜʘʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʠ ʧʦʜʩʪʨʦʡʢʘ 

ʧʘʨʘʤʝʪʨʦʚ ʨʝʛʫʣʷʪʦʨʘ; 

 

ʇʨʠʚʝʜʸʤ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ ʢ ʣʠʥʝʡʥʦʤʫ ʚʠʜʫ, ʘ ʪʘʢʞʝ ʨʘʟʦʤʢʥʸʤ ʢʦʥʪʫʨ ʦʙʨʘʪʥʦʡ 

ʩʚʷʟʠ (ʨʠʩʫʥʦʢ 4). ʈʘʩʯʸʪ ʧʘʨʘʤʝʪʨʦʚ ʇʀɼ-ʨʝʛʫʣʷʪʦʨʘ ʤʝʪʦʜʦʤ ʎʠʛʣʝʨʘ-ʅʠʢʦʣʩʘ ʚ 

ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʧʫʩʢʘʝʪʩʷ, ʪʘʢ ʢʘʢ ʜʘʥʥʳʡ ʤʝʪʦʜ ʰʠʨʦʢʦ ʦʧʠʩʘʥ, ʧʦʜʨʦʙʥʦ 

ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʥʠʤ ʤʦʞʥʦ, ʥʘʧʨʠʤʝʨ, ʚ ʠʩʪʦʯʥʠʢʘʭ [2] ʠ [3]. 
 

 
 

ʈʠʩ. 4. ʄʦʜʝʣʴ ʣʠʥʝʘʨʠʟʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ 
 

ʇʦʩʣʝ ʨʘʩʯʸʪʘ ʧʘʨʘʤʝʪʨʦʚ ʨʝʛʫʣʷʪʦʨʘ ʢʦʵʬʬʠʮʠʝʥʪʳ KP, K I ʠ KD ʩʦʩʪʘʚʣʷʶʪ 0.052, 

0.734 ʠ 0.0003 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʘʣʝʝ, ʢʦʥʪʫʨ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʟʘʤʳʢʘʝʪʩʷ, ʠ 

ʧʨʦʚʝʨʷʝʪʩʷ ʨʘʙʦʪʘ ʩʠʩʪʝʤʳ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 5, ʧʝʨʝʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʣʠʰʢʦʤ 

ʙʦʣʴʰʦʝ, ʥʫʞʥʦ ʧʦʜʩʪʨʦʠʪʴ ʧʘʨʘʤʝʪʨʳ ʨʝʛʫʣʷʪʦʨʘ. 
 

 
 

ʈʠʩ. 5. ʇʝʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ ʩ ʨʘʩʯʸʪʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʨʝʛʫʣʷʪʦʨʘ 
 

ʀʩʧʦʣʴʟʫʷ ʠʥʩʪʨʫʤʝʥʪ PID Tune ʩʨʝʜʳ Simulink, ʧʦʜʧʨʘʚʠʤ ʧʘʨʘʤʝʪʨʳ 

ʨʝʛʫʣʷʪʦʨʘ: ʢʘʢ ʢ ʨʝʛʫʣʷʪʦʨʫ ʠʤʝʝʪʩʷ ʪʦʣʴʢʦ ʪʨʝʙʦʚʘʥʠʝ ʧʦ ʧʝʨʝʨʝʛʫʣʠʨʦʚʘʥʠʶ, 

ʪʦ ʫʤʝʥʴʰʘʝʤ ʧʝʨʝʨʝʛʫʣʠʨʦʚʘʥʠʝ ʫʤʝʥʴʰʘʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʡ ʠ ʠʥʪʝʛʨʘʣʴʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪʳ, ʧʨʠ ʵʪʦʤ ʫʚʝʣʠʯʠʚʘʝʤ ʢʦʵʬʬʠʮʠʝʥʪ ʠ ʧʦʩʪʦʷʥʥʫʶ ʚʨʝʤʝʥʠ 

ʜʠʬʬʝʨʝʥʮʠʨʫʶʱʝʛʦ ʟʚʝʥʘ. ʇʦʣʫʯʘʝʤ ʢʦʵʬʬʠʮʠʝʥʪʳ KP=0.033,  K I=0.36,  

KD=0.00003. 

ɼʘʣʴʥʝʡʰʝʝ ʧʨʠʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ ʢ ʥʘʯʘʣʴʥʦʤʫ, ʥʝʣʠʥʝʡʥʦʤʫ ʚʠʜʫ ʥʝ ʜʘʩ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʪʴ PID Tune, ʥʦ ʢʦʵʬʬʠʮʠʝʥʪʳ ʇʀɼ-ʨʝʛʫʣʷʪʦʨʘ ʫʞʝ 

ʧʨʠʤʝʨʥʦ ʚʳʩʪʘʚʣʝʥʳ, ʜʦʙʘʚʣʷʷ ʥʝʣʠʥʝʡʥʳʝ ʵʣʝʤʝʥʪʳ ʚ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ ʫʞʝ ʤʦʞʥʦ 

ʙʫʜʝʪ ʵʤʧʠʨʠʯʝʩʢʠ ʥʘʩʪʨʦʠʪʴ ʨʝʛʫʣʷʪʦʨ. 
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ɼʘʣʝʝ ʪʦʯʥʝʝ ʦʧʠʰʝʤ ʚ ʤʦʜʝʣʠ ʪʝʥʟʦʜʘʪʯʠʢ. ɿʘʜʝʨʞʢʘ ʪʝʥʟʦʜʘʪʯʠʢʘ ʚʳʥʝʩʝʥʘ ʚ 

ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ, ʪʘʢ ʢʘʢ ʤʝʭʘʥʠʯʝʩʢʠ ʦʥ ʩʦʙʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʣʠʥʝʡʥʦʝ ʟʚʝʥʦ ʠ 

ʧʝʨʝʜʘʸʪ ʫʩʠʣʠʝ ʥʘ ʚʳʭʦʜ ʩʠʩʪʝʤʳ ʙʝʟ ʟʘʜʝʨʞʢʠ. ʅʘ ʧʦʢʘʟʘʥʠʷ ʩ ʨʝʘʣʴʥʦʛʦ 

ʪʝʥʟʦʜʘʪʯʠʢʘ ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʰʫʤ, ʧʦʪʦʤʫ ʤʦʜʝʣʴ ʪʝʥʟʦʜʘʪʯʠʢʘ ʜʦʧʦʣʥʷʝʪʩʷ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
 

 
 

ʈʠʩ. 6. ʄʦʜʝʣʴ ʪʝʥʟʦʜʘʪʯʠʢʘ ʚ Simulink 
 

ʆʩʪʘʣʦʩʴ ʫʪʦʯʥʠʪʴ ʤʦʜʝʣʴ ʧʨʫʞʠʥʳ. ʆʧʠʰʝʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʨʫʞʠʥʳ ʚ ʚʠʜʝ 

ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ: 

 
ʛʜʝ ʂʧʨ ï ʢʦʵʬʬʠʮʠʝʥʪ ʞʸʩʪʢʦʩʪʠ ʧʨʫʞʠʥʳ, b ï ʩʤʝʱʝʥʠʝ ʣʠʥʝʡʥʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʨʝʜ ʥʝʣʠʥʝʡʥʳʤ ʫʯʘʩʪʢʦʤ, ȹx0 ï ʛʨʘʥʠʮʘ ʟʦʥʳ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, 

a1..a6 ï ʢʦʵʬʬʠʮʠʝʥʪʳ ʠʥʪʝʨʧʦʣʠʨʫʶʱʝʛʦ ʧʦʣʠʥʦʤʘ ʥʝʣʠʥʝʡʥʦʛʦ ʫʯʘʩʪʢʘ. 

ʉ ʧʨʝʞʥʠʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʨʝʛʫʣʷʪʦʨʘ ʧʝʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 20%, 

ʯʪʦ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʧʦʩʪʘʥʦʚʢʫ ʟʘʜʘʯʠ. ʋʤʝʥʴʰʠʚ KI ʜʦ 0.2, ʧʦʣʫʯʘʝʤ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʫʶ ʧʝʨʝʭʦʜʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ (ʨʠʩʫʥʦʢ 7).  
 

 
 

ʈʠʩ. 7. ʇʝʨʝʭʦʜʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʣʷ ʥʘʩʪʨʦʝʥʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ 
 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʙʳʣ ʦʧʨʦʙʦʚʘʥ ʙʳʩʪʨʳʡ ʩʧʦʩʦʙ ʥʘʩʪʨʦʡʢʠ ʇʀɼ-ʨʝʛʫʣʷʪʦʨʘ. 

ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʥʝ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʠ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʩʠʩʪʝʤʳ, ʦʜʥʘʢʦ ʤʦʞʝʪ ʜʘʚʘʪʴ ʤʘʣʫʶ (ʜʦ 10%) ʦʰʠʙʢʫ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʧʦʟʚʦʣʷʝʪ ʟʘ 

ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ʥʘʩʪʨʦʠʪʴ ʇʀɼ-ʨʝʛʫʣʷʪʦʨ. 
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ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 

1. ɼʝʥʠʩʝʥʢʦ ɺʠʢʪʦʨ. ʇʀɼ-ʨʝʛʫʣʷʪʦʨʳ: ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ʠ ʤʦʜʠʬʠʢʘʮʠʠ // 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, 2006. ˉ 4. ʉ. 66. 

2. ɺʳʙʦʨ ʠ ʥʘʩʪʨʦʡʢʘ ʨʝʛʫʣʷʪʦʨʦʚ // ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ. [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ], 2014. ˉ 9. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://opiobjektid.tptlive.ee/Automatiseerimine/index.html/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

5.10.2018). 

3. ɺʘʜʫʪʦʚ ʆ.ʉ. ʅʘʩʪʨʦʡʢʘ ʪʠʧʦʚʳʭ ʨʝʛʫʣʷʪʦʨʦʚ ʧʦ ʤʝʪʦʜʫ ʎʠʛʣʝʨʘ-ʅʠʢʦʣʴʩʘ. 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʢ ʚʳʧʦʣʥʝʥʠʶ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, 

ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ 210100 çʕʣʝʢʪʨʦʥʠʢʘ ʠ ʥʘʥʦʵʣʝʢʪʨʦʥʠʢʘè ʠ 

201000 çɹʠʦʪʝʭʥʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠè. ʊʦʤʩʢ: ʀʟʜʘʪʝʣʴʩʪʚʦ ʊʦʤʩʢʦʛʦ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 2014. 10 ʩ. 
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ɸʅɸʃʀɿ ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʍ ʈɽɾʀʄʆɺ ʈɸɹʆʊʓ 

ʉʂɺɸɾʀʅ ʉ ʋʏɽʊʆʄ ɺʆɿʄʆɾʅʆʉʊʀ  

ʆɹʈɸɿʆɺɸʅʀʗ ɻʀɼʈɸʊʆɺ 

ʏʘʢʨʳʛʠʥ ʄ.ɸ. 
ʏʘʢʨʳʛʠʥ ʄ.ɸ. ɸʅɸʃʀɿ ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʍ ʈɽɾʀʄʆɺ ʈɸɹʆʊʓ ʉʂɺɸɾʀʅ ʉ ʋʏɽʊʆʄ ɺʆɿʄʆɾʅʆʉʊʀ ʆɹʈɸɿʆɺɸʅʀʗ ɻʀɼʈɸʊʆɺ 

ʏʘʢʨʳʛʠʥ ʄʠʭʘʠʣ ɸʣʝʢʩʝʝʚʠʯ ï ʤʘʛʠʩʪʨʘʥʪ, 

ʢʘʬʝʜʨʘ ʨʘʟʨʘʙʦʪʢʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, 

ʊʶʤʝʥʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʶʤʝʥʴ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʘʥʘʣʠʟ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ 

ʩʢʚʘʞʠʥ ʩ ʫʯʝʪʦʤ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʛʠʜʨʘʪʦʚ, ʧʨʠʚʝʜʝʥʳ ʨʘʩʯʝʪʳ ʜʘʚʣʝʥʠʷ 

ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʩʪʚʦʣʫ ʩʢʚʘʞʠʥ. ʆʙʲʷʩʥʷʝʪʩʷ, ʢʘʢ ʫʩʪʘʥʦʚʠʪʴ ʙʝʟʛʠʜʨʘʪʥʳʡ 

ʨʝʞʠʤ ʨʘʙʦʪʳ ʩʢʚʘʞʠʥ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʙʠʪ, ʛʠʜʨʘʪ, ʧʣʘʩʪʦʚʦʝ ʜʘʚʣʝʥʠʝ, ʧʣʘʩʪʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, 

ʟʘʙʦʡʥʦʝ ʜʘʚʣʝʥʠʝ, ʫʩʪʴʝʚʦʝ ʜʘʚʣʝʥʠʝ. 

 

ɺ ʫʩʣʦʚʠʷʭ ʥʠʟʢʦʡ ʧʣʘʩʪʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʧʨʠ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ 

ʛʠʜʨʘʪʦʚ ʚ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʝ ʠ ʚ ʩʪʚʦʣʝ ʩʢʚʘʞʠʥʳ ʧʘʨʘʤʝʪʨʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ, ʪʘʢʠʝ ʢʘʢ ʟʘʜʘʥʥʳʡ ʧʦʩʪʦʷʥʥʳʡ ʜʝʙʠʪ, ʜʝʧʨʝʩʩʠʷ, ʟʘʙʦʡʥʦʝ ʠ 

ʫʩʪʴʝʚʦʝ ʜʘʚʣʝʥʠʝ, ʧʦʩʪʦʷʥʥʳʡ ʛʨʘʜʠʝʥʪ ʜʘʚʣʝʥʠʷ ʠʣʠ ʩʢʦʨʦʩʪʠ ʛʘʟʘ ʫ ʟʘʙʦʷ, ʯʘʩʪʦ ʥʝ 

ʦʪʚʝʯʘʶʪ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʝʥʥʳʤ ʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʢʚʘʞʠʥ ʥʘ ʙʝʟʛʠʜʨʘʪʥʦʤ 

ʨʝʞʠʤʝ. ʇʦʵʪʦʤʫ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʢʚʘʞʠʥ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʩʦ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʧʣʘʩʪʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʪʘʢʠʝ ʜʘʚʣʝʥʠʷ ʠ 

ʪʝʤʧʝʨʘʪʫʨʫ, ʧʨʠ ʢʦʪʦʨʳʭ ʠʩʢʣʶʯʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʛʠʜʨʘʪʦʚ. ʋʩʣʦʚʠʷ 

ʦʙʨʘʟʦʚʘʥʠʷ ʛʠʜʨʘʪʦʚ ʟʘʚʠʩʷʪ ʦʪ ʩʦʩʪʘʚʘ ʛʘʟʘ, ʝʛʦ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ, ʩʦʟʜʘʚʘʝʤʦʛʦ 

ʟʘʙʦʡʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʛʘʟʘ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʪ.ʜ. [1]. 

ɼʣʷ ʚʳʙʦʨʘ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʩʢʚʘʞʠʥ ʧʨʠ 

ʠʟʚʝʩʪʥʳʭ ʧʣʘʩʪʦʚʦʤ ʜʘʚʣʝʥʠʠ, ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʧʨʦʜʫʢʪʠʚʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʧʣʘʩʪʘ 

ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʪʝʤʧʝʨʘʪʫʨʫ, ʧʨʝʚʳʰʘʶʱʫʶ ʨʘʚʥʦʚʝʩʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ 

ʛʠʜʨʘʪʦʦʙʨʘʟʦʚʘʥʠʷ.  

ɹʝʟʛʠʜʨʘʪʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʳ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʥʝʨʘʚʝʥʩʪʚʘ ʊʨʛʦ < ʊʟ. ɿʥʘʯʝʥʠʝ ʊʨʛʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

4̑̄̏ ςωρȟυσ ρψȟτψϽÌÇ0 " 

ʛʜʝ ɺ - ʢʦʵʬʬʠʮʠʝʥʪ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʜʣʷ ʢʘʞʜʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ɼʣʷ ʆʅɻʂʄ ʢʦʵʬʬʠʮʠʝʥʪ ɺ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʚʝʥ 17,67. 

ʀʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʟʘʙʦʝ ʨʘʙʦʪʘʶʱʝʡ ʩʢʚʘʞʠʥʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʘʤ: 

D˟ ˟̐ ̌ ˟̈ ˟̐ ̌ $Ͻ˝̐ ̌ ˝̈ Ͻ

Ͻ ̐Ͻ̌

̐Ͻ̌ Ͻ Ͻ

̋

̒

          (1) 

0̈ 0̐̌ Ў0          (2) 

$
˟̋ Ͻ̑ ȟ

˝̋ Ͻ̑̑˞
          (3) 

˞̑
ȟ ȟ Ͻ˟̒ ̑ ȟ Ͻ˟̒ ̑

ȟ Ͻ

ȟ Ͻ̋̒ ̑
ȟ

ȟ Ͻ˟̒ ̑
ȟ           (4) 

ʛʜʝ G ï ʤʘʩʩʦʚʳʡ ʨʘʩʭʦʜ ʛʘʟʘ; 

Rk ï ʨʘʜʠʫʩ ʧʠʪʘʥʠʷ ʩʢʚʘʞʠʥʳ, ʤ; 

Rʩ ï ʨʘʜʠʫʩ ʩʢʚʘʞʠʥʳ, ʤ; 

ʅʧʣ ï ʪʦʣʱʠʥʘ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ, ʤ; 

ɚʧʣ - ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʢɺʪ/ʤĿʂ; 

ʉn ï ʦʙʲʸʤʥʘʷ ʪʝʧʣʦʸʤʢʦʩʪʴ ʧʦʨʦʜ, ʢɼʞ/ ʤ
3
Ŀʂ; 

Ű ï ʚʨʝʤʷ ʨʘʙʦʪʳ ʩʢʚʘʞʠʥʳ ʧʦʩʣʝ ʧʦʩʣʝʜʥʝʡ ʦʩʪʘʥʦʚʢʠ, ʩ; 

Di ï ʢʦʵʬʬʠʮʠʝʥʪ ɼʞʦʫʣʷ ï ʊʦʤʩʦʥʘ, 
0
ʉ/ʄʇʘ; 
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ʘ, b ï ʢʦʵʬʬʠʮʠʝʥʪʳ ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ; 

ʉʨ ï ʪʝʧʣʦʸʤʢʦʩʪʴ ʛʘʟʘ ʚ ʧʣʘʩʪʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʢɼʞ/ʢʛ 
0
ʉ; 

f(P,T) ï ʦʙʦʙʱʸʥʥʘʷ ʬʫʥʢʮʠʷ ɼʞʦʫʣʷ ï ʊʦʤʩʦʥʘ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʊʧʨ, ʈʧʨ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʩʪʚʦʣʫ ʨʘʙʦʪʘʶʱʝʡ ʩʢʚʘʞʠʥʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʘʤ: 

˟̖ ˟̐ ̌ Ͻː̖ Ў˟ Ͻ̆ Ͻ̖ ̆ Ͻ̖

Ͻː
Ͻ̋̈ ˝̖

̖

ˍ

˞̖̑
          (5) 


ϽϽ̐ ̌

Ͻ˞ ̖̑Ͻ
          (6) 

Ὢ† ÌÎρ ̐ Ͻ̌Ͻ

˞̐Ͻ̒
          (7) 

˝̖
˝̈ Ͻ

          (8) 

ɼʝʙʠʪ ʩʢʚʘʞʠʥʳ ʧʨʠ ʜʘʥʥʦʤ ʨʝʞʠʤʝ ʦʧʨʝʜʝʣʷʝʤ ʧʦ ʬʦʨʤʫʣʝ: 

ὗ
ϽϽЎ̋

Ͻ
          (9) 

ʛʜʝ ʘ ʠ b - ʢʦʵʬʬʠʮʠʝʥʪʳ ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ.  

ʈʘʩʯʝʪʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʙʝʟʛʠʜʨʘʪʥʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʳ 

ʧʨʦʚʦʜʷʪʩʷ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 

ʇʦ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʘ ʠ b ʜʣʷ ʧʨʠʝʤʣʝʤʦʛʦ ʟʘʙʦʡʥʦʛʦ ʜʘʚʣʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ Q. 

ɼʘʣʝʝ ʧʦ Q ʠ ʜʨʫʛʠʤ ʧʘʨʘʤʝʪʨʘʤ, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʊʟ. ʇʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʜʘʥʥʳʤ 

ʣʠʙʦ ʨʘʩʯʝʪʥʳʤ ʧʫʪʝʤ ʠʣʠ ʧʦ ʨʘʚʥʦʚʝʩʥʳʤ ʢʨʠʚʳʤ ʛʠʜʨʘʪʦʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠ 

ʠʟʚʝʩʪʥʦʡ ʧʣʦʪʥʦʩʪʠ ʛʘʟʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʊʨʛʦ. ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʊʟ ʠ ʊʨʛʦ ʜʦʣʞʥʳ 

ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʥʝʨʘʚʝʥʩʪʚʫ ʊʨʛʦ < ʊʟ.  

ɽʩʣʠ ʵʪʦ ʫʩʣʦʚʠʝ ʥʝ ʚʳʧʦʣʥʝʥʦ, ʪʦ ʨʘʩʯʝʪ ʊ ʧʦʚʪʦʨʷʝʪʩʷ ʩ ʥʦʚʳʤ ʟʥʘʯʝʥʠʝʤ Q ʜʦ 

ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʊʨʛʦ < ʊʟ.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʘʚʣʝʥʠʷ ʥʘ ʟʘʙʦʝ ʨʘʙʦʪʘʶʱʝʡ ʩʢʚʘʞʠʥʳ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʜʘʚʣʝʥʠʷ ʧʦ ʝʸ ʩʪʚʦʣʫ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʬʦʨʤʫʣʘʤʠ ɸʜʘʤʦʚʘ. 

ɿʘʙʦʡʥʦʝ ʜʘʚʣʝʥʠʝ ʚ ʨʘʙʦʪʘʶʱʝʡ ʩʢʚʘʞʠʥʝ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʢʨʠʪʝʨʠʶ 

ʟʘʜʘʥʥʦʛʦ ʨʝʞʠʤʘ (æʈ=const): 

0̈ ˝̐ ̌ Ў̋           (10) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚʣʝʥʠʝ ʙʝʟʛʠʜʨʘʪʥʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʩʢʚʘʞʠʥʳ ʩʚʦʜʠʪʩʷ ʢ 

ʧʨʦʚʝʜʝʥʠʶ ʥʘ ʦʩʥʦʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʨʷʜʘ ʨʘʩʯʝʪʥʳʭ ʦʧʝʨʘʮʠʡ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ 

ʟʘʚʠʩʠʤʦʩʪʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʩʪʚʦʣʫ ʨʘʙʦʪʘʶʱʝʡ ʩʢʚʘʞʠʥʳ, ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʠ ʨʘʚʥʦʚʝʩʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʛʠʜʨʘʪʦʦʙʨʘʟʦʚʘʥʠʷ ʦʪ ʜʘʚʣʝʥʠʷ. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʩʣʦʚʠʷ ʊʫ > ʊʨʛʦ ʩʢʚʘʞʠʥʘ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʚ ʙʝʟʛʠʜʨʘʪʥʦʤ ʨʝʞʠʤʝ. 

ɽʩʣʠ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʜʘʥʥʦʝ ʫʩʣʦʚʠʝ ʚ ʩʢʚʘʞʠʥʝ ʥʝʚʦʟʤʦʞʥʦ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ 

ʦʙʝʩʧʝʯʠʪʴ ʧʦʜʘʯʫ ʠʥʛʠʙʠʪʦʨʘ ʚ ʩʢʚʘʞʠʥʫ [2]. 

ʅʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʛʘʟʘ ʧʦ ʩʪʚʦʣʫ ʩʢʚʘʞʠʥʳ ʚʣʠʷʶʪ ʩʦʩʪʘʚ ʛʘʟʘ ʠ ʝʛʦ 

ʠʟʤʝʥʝʥʠʝ ʧʦ ʩʪʚʦʣʫ, ʢʦʥʩʪʨʫʢʮʠʷ ʩʢʚʘʞʠʥʳ, ʧʦʪʝʨʠ ʜʘʚʣʝʥʠʷ ʚ ʩʪʚʦʣʝ, ʪʝʧʣʦʚʳʝ 

ʩʚʦʡʩʪʚʘ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʝʭʥʦʣʦʛʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʢʚʘʞʠʥʳ ʠ ʨʝʞʠʤ 

ʝʝ ʨʘʙʦʪʳ, ʥʘʣʠʯʠʝ ʚ ʨʘʟʨʝʟʝ ʤʝʨʟʣʳʭ ʧʦʨʦʜ ʠ ʪ.ʜ. 

ʉ ʧʦʤʦʱʴʶ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʭ ʬʦʨʤʫʣ ʨʘʩʩʯʠʪʘʝʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʘʚʣʝʥʠʷ ʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ: 
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ʊʘʙʣʠʮʘ 1. ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ 
 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ ʈʘʟʤʝʨʥʦʩʪʴ 

ʇʣʘʩʪʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 305 ʂ 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʧʣʘʩʪʦʚʦʡ ʩʤʝʩʠ 0,651 
 

ʇʩʝʚʜʦʢʨʠʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ 4,65 ʄʧʘ 

ʇʩʝʚʜʦʢʨʠʪʠʯʝʩʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 203,4 ʂ 

ɻʝʦʪʝʨʤʠʯʝʩʢʠʡ ʛʨʘʜʠʝʥʪ 0,017 ʛʨʘʜ/ʤ 

ʈʘʜʠʫʩ ʢʦʥʪʫʨʘ ʧʠʪʘʥʠʷ 500 ʤ 

ʈʘʜʠʫʩ ʩʢʚʘʞʠʥʳ 0,1 ʤ 

ʊʦʣʱʠʥʘ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ 34 ʤ 

ʊʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʧʦʨʦʜ 0,001667 ʢɺʪ/ʤĀʂ 

ɸʙʩʦʣʶʪʥʘʷ ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʅʂʊ 0,0001 ʤ 

ʆʙʲʝʤʥʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ 2800 ʢɼʞ/ʤ3Āʂ 

ɺʨʝʤʷ ʩ ʤʦʤʝʥʪʘ ʧʦʩʣ.ʦʩʪʘʥʦʚʢʠ ʩʢʚ. 324000 ʩ 

ɸ 0,002342 ʢɼʞ/ʢʛĀʤ 

f(Ű) 2,172775 
 

 

ʊʘʙʣʠʮʘ 2. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʜʘʚʣʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʩʪʚʦʣʫ 
 

ʈʝʟʫʣʴʪʘʪʳ 

ʨʘʩʯʝʪʦʚ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ 

ʙʝʟʛʠʜʨʘʪʥʦʛʦ 

ʨʝʞʠʤʘ ʨʘʙʦʪʳ 

ʩʢʚʘʞʠʥ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 2 ʠ ʥʘ 

ʨʠʩʫʥʢʝ 1. 

    
ʧʣʘʩʪ-ʟʘʙʦʡ 

ˉ ʩʢʚ. Pʧʣ Pʟ Q Pʫ Tʩʨ Pʩʨ f(P,T) Cp Di ȹT Tʟ 

 
ʄʇʘ ʄʇʘ 

ʪʳʩ.ʤ3/ʩ

ʫʪ 
ʄʇʘ ʂ ʄʇʘ ʢɼʞ/ʢʛĀʂ ʢɼʞ/ʢʛĀʂ ʂ/ʄʇʘ ʂ ʂ 

303 7,18 4,33 42 5,20 303,3 5,87 0,22276 2,231267 4,369603 3,3 301,7 

306 8,15 7,89 38 6,08 304,9 8,02 0,213139 2,371272 3,934028 0,3 304,7 

310 9,35 5,46 51 3,24 302,8 7,57 0,21786 2,350866 4,056087 4,4 300,6 

313 9,96 4,04 69 3,24 301,4 7,42 0,220613 2,34713 4,113876 7,3 297,7 

326 15,44 12,18 312 6,08 303,0 13,87 0,19615 2,809992 3,055209 4,0 301,0 

339 8,54 3,73 56 3,14 302,1 6,45 0,2228 2,275198 4,286008 5,9 299,1 

340 8,62 4,08 41 3,14 302,4 6,62 0,221646 2,28571 4,244202 5,1 299,9 

345 8,25 4,99 31 2,94 303,3 6,75 0,219867 2,291449 4,199583 3,4 301,6 

260 4,89 3,73 150 2,94 304,1 4,34 0,226835 2,128265 4,664891 1,8 303,2 

308 7,33 6,26 500 3,92 304,1 6,81 0,21847 2,291839 4,172192 1,8 303,2 

317 7,30 6,39 198 4,12 304,3 6,85 0,217921 2,294226 4,15737 1,3 303,7 

15011 7,05 5,64 168 4,02 304,0 6,37 0,220135 2,262894 4,257757 2,1 302,9 

15013 6,74 5,53 216 3,43 304,1 6,15 0,220706 2,247894 4,297298 1,9 303,1 
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ʈʝʟʫʣʴʪʘʪʳ 

ʨʘʩʯʝʪʦʚ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ 

ʙʝʟʛʠʜʨʘʪʥʦʛʦ 

ʨʝʞʠʤʘ ʨʘʙʦʪʳ 

ʩʢʚʘʞʠʥ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 2 ʠ ʥʘ 

ʨʠʩʫʥʢʝ 1. 

    
ʧʣʘʩʪ-ʟʘʙʦʡ 

15014 6,27 4,21 146 3,04 303,4 5,30 0,224542 2,192802 4,481826 3,1 301,9 

15015 6,69 5,55 280 3,14 304,1 6,14 0,220739 2,246711 4,300201 1,8 303,2 

15016 5,54 4,35 120 2,94 304,1 4,97 0,224617 2,169347 4,531804 1,8 303,2 

15032 8,79 8,00 22 5,30 304,6 8,40 0,212196 2,398507 3,872151 0,7 304,3 

15036 5,82 4,34 192 3,04 303,8 5,12 0,224586 2,179413 4,510233 2,3 302,7 

311 11,77 8,20 173 3,43 302,7 10,09 0,209479 2,532056 3,620957 4,6 300,4 

318 6,90 5,14 275 3,82 303,6 6,06 0,221777 2,243485 4,326629 2,9 302,1 

319 6,61 3,38 138 2,84 302,6 5,17 0,226373 2,185895 4,532651 4,9 300,1 

320 7,21 5,86 144 4,02 304,0 6,56 0,219368 2,27531 4,219769 1,9 303,1 

322 6,42 6,15 183 3,04 304,8 6,29 0,219132 2,254383 4,25437 0,4 304,6 

330 7,01 6,15 116 3,14 304,4 6,59 0,218698 2,276 4,20561 1,2 303,8 

331 6,72 4,50 192 3,53 303,3 5,68 0,223529 2,218593 4,409744 3,5 301,5 

341 4,99 4,39 228 3,33 304,5 4,70 0,224959 2,150994 4,577419 1,0 304,0 

342 5,65 4,21 144 3,33 303,9 4,96 0,224991 2,169251 4,539544 2,2 302,8 

15001 10,89 6,48 110 3,73 302,2 8,87 0,214337 2,446743 3,834126 5,5 299,5 

15026 11,56 11,24 8 2,84 304,9 11,40 0,201638 2,607731 3,384281 0,2 304,8 

15031 7,48 4,52 61 3,43 303,2 6,12 0,222212 2,248838 4,324793 3,7 301,3 

15034 7,11 4,72 96 5,20 303,4 5,99 0,222322 2,239362 4,345257 3,3 301,7 

257 16,72 16,19 67 13,34 304,8 16,46 0,184693 2,979954 2,712678 0,4 304,6 

15003 13,49 13,12 165 10,89 304,8 13,31 0,19534 2,746702 3,112694 0,4 304,6 

15004 14,07 13,71 65 11,47 304,8 13,89 0,193302 2,788918 3,033589 0,3 304,7 

15005 14,13 11,48 120 11,47 303,6 12,85 0,198764 2,727187 3,189913 2,9 302,1 

 ʟʘʙʦʡ-ʫʩʪʴʝ 
 

ˉ ʩʢʚ. Tʩʨ Pʩʨ f(P,T) Cp Di Ŭ Ty ʊʨʛʦ 

 ʂ ʄʇʘ ʢɼʞ/ʢʛĀʂ ʢɼʞ/ʢʛĀʂ ʂ/ʄʇʘ 
 

ʂ ʂ 

303 290,4 4,78 0,247811 2,189659 4,953364 0,00564 279,2 287,5 

306 291,3 7,03 0,238692 2,373627 4,401302 0,005866 277,8 288,6 



 

66 

 

ʈʝʟʫʣʴʪʘʪʳ 

ʨʘʩʯʝʪʦʚ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ 

ʙʝʟʛʠʜʨʘʪʥʦʛʦ 

ʨʝʞʠʤʘ ʨʘʙʦʪʳ 

ʩʢʚʘʞʠʥ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 2 ʠ ʥʘ 

ʨʠʩʫʥʢʝ 1. 

    
ʧʣʘʩʪ-ʟʘʙʦʡ 

310 289,3 4,44 0,250946 2,165339 5,072372 0,004408 278,0 284,0 

313 288,9 3,65 0,254414 2,101141 5,299591 0,003264 280,0 284,0 

326 288,9 9,47 0,234617 2,609568 3,935023 0,000603 276,8 288,6 

339 289,2 3,44 0,254504 2,083379 5,346658 0,004148 279,3 283,8 

340 289,0 3,63 0,254179 2,098911 5,300321 0,00564 278,2 283,8 

345 289,4 4,06 0,252101 2,132998 5,172972 0,00744 277,2 283,3 

260 293,3 3,35 0,247639 2,071691 5,231786 0,001656 283,5 283,3 

308 294,7 5,18 0,239012 2,207839 4,738143 0,000461 286,3 285,4 

317 293,3 5,34 0,240963 2,225242 4,73946 0,001164 282,9 285,8 

15011 293,0 4,87 0,242978 2,189472 4,857181 0,00139 283,1 285,6 

15013 293,2 4,56 0,2437 2,164561 4,927675 0,001089 283,3 284,4 

15014 292,3 3,65 0,248301 2,095964 5,185021 0,001651 282,8 283,6 

15015 293,4 4,46 0,243773 2,1558 4,94918 0,00084 283,6 283,8 

15016 292,3 3,69 0,248173 2,098949 5,174992 0,00203 281,4 283,3 

15032 290,5 6,74 0,240965 2,353836 4,480581 0,010016 276,8 287,6 

15036 293,4 3,73 0,246287 2,100319 5,132305 0,001263 284,1 283,6 

311 289,0 6,14 0,245778 2,310987 4,654807 0,001207 277,6 284,4 

318 294,2 4,51 0,242268 2,158432 4,912631 0,000857 286,2 285,2 

319 291,7 3,12 0,251126 2,055748 5,3466 0,001752 283,4 283,1 

320 292,6 5,00 0,24336 2,200802 4,839774 0,001613 282,0 285,6 

322 292,7 4,77 0,243928 2,182176 4,892468 0,001281 280,8 283,6 

330 291,6 4,81 0,245652 2,188222 4,913433 0,002002 279,4 283,8 

331 293,2 4,04 0,245602 2,123881 5,061254 0,001241 284,8 284,6 

341 294,9 3,89 0,24317 2,109924 5,044278 0,001078 285,7 284,2 

342 293,0 3,79 0,24669 2,105149 5,128913 0,001692 283,2 284,2 

15001 289,6 5,23 0,247754 2,229958 4,862732 0,001964 279,8 285,0 

15026 290,3 7,88 0,237621 2,45407 4,237933 0,025335 275,7 283,1 
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ʈʝʟʫʣʴʪʘʪʳ 

ʨʘʩʯʝʪʦʚ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ 

ʙʝʟʛʠʜʨʘʪʥʦʛʦ 

ʨʝʞʠʤʘ ʨʘʙʦʪʳ 

ʩʢʚʘʞʠʥ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 2 ʠ ʥʘ 

ʨʠʩʫʥʢʝ 1. 

    
ʧʣʘʩʪ-ʟʘʙʦʡ 

15031 290,2 4,00 0,250778 2,126834 5,160754 0,003853 279,2 284,4 

15034 292,3 4,96 0,243995 2,19864 4,857171 0,002459 282,8 287,5 

257 292,3 14,81 0,210524 3,05118 3,019891 0,002647 280,1 294,3 

15003 294,5 12,04 0,2161 2,771164 3,413106 0,001166 284,5 292,8 

15004 292,3 12,62 0,21797 2,853561 3,34323 0,002916 279,9 293,2 

15005 293,6 11,48 0,219596 2,734823 3,514401 0,001615 285,1 293,2 

 

 

 
 

ʈʠʩ. 1. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʦʚ ʙʝʟʛʠʜʨʘʪʥʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʩʢʚʘʞʠʥ 
 

ʀʟ ʨʠʩʫʥʢʘ 1 ʚʠʜʥʦ, ʯʪʦ ʩʢʚʘʞʠʥʳ ˉ 260, 308, 15036, 318, 319, 331 ʠ 341 ʨʘʙʦʪʘʶʪ 

ʚ ʙʝʟʛʠʜʨʘʪʥʦʤ ʨʝʞʠʤʝ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ  

 

1. ɸʣʠʝʚ ɿ.ʉ., ʉʘʤʫʡʣʦʚʘ ʃ.ɺ. ɻʘʟʦ-ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʘʟʦʚʳʭ ʠ 

ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʭ ʧʣʘʩʪʦʚ ʠ ʩʢʚʘʞʠʥ. ʄ.: ʆʆʆ çʄɸʂʉ ʇʨʝʩʩè, 2011. 216 ʩ. 

2. ɸʣʠʝʚ ɿ.ʉ., ʄʘʨʘʢʦʚ ɼ.ɸ. ʈʘʟʨʘʙʦʪʢʘ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʨʠʨʦʜʥʳʭ ʛʘʟʦʚ. ʄ.: ʆʆʆ 

çʄɸʂʉ ʇʨʝʩʩè, 2011. 436 ʩ. 
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ʅɸʋʏʅʆɽ ʀɿɼɸʅʀɽ 

 
 

ʀɿɼɸʊɽʃʔʉʊɺʆ 

çʇʈʆɹʃɽʄʓ ʅɸʋʂʀè 

 

ɸɼʈɽʉ ʈɽɼɸʂʎʀʀ: 

153008, ʈʌ, ɻ. ʀɺɸʅʆɺʆ, ʋʃ. ʃɽɾʅɽɺʉʂɸʗ, ɼ. 55, 4 ʕʊɸɾ 

ʊɽʃ.: +7 (910) 690-15-09. 

 

HTTP://SCIENTIFICMAGAZINE .RU 

E-MAIL: INFO@P8N.RU 

 

ʊʀʇʆɻʈɸʌʀʗ: 
ʆʆʆ çʇʈɽʉʉʊʆè.  

153025, ɻ. ʀɺɸʅʆɺʆ, ʋʃ. ɼɿɽʈɾʀʅʉʂʆɻʆ, ɼ. 39, ʉʊʈʆɽʅʀɽ 8 

 

ʀɿɼɸʊɽʃʔ: 

ʆʆʆ çʆʃʀʄʇè 

ʋʏʈɽɼʀʊɽʃʔ: ɺɸʃʔʎɽɺ ʉɽʈɻɽʁ ɺʀʊɸʃʔɽɺʀʏ 

117321, ʄʆʉʂɺɸ, ʋʃ. ʇʈʆʌʉʆʖɿʅɸʗ, ɼ. 140 
 

 


