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ɿʅɸʏɽʅʀɽ ɹʀʆʈɸɿʅʆʆɹʈɸɿʀʗ  
ɺ ʉʆɺʈɽʄɽʅʅʆʄ ʄʀʈɽ 

  
ɹʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ï ʵʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʞʠʚʳʭ 

ʦʨʛʘʥʠʟʤʦʚ ʚʦ ʚʩʝʭ ʩʨʝʜʘʭ ʠʭ ʦʙʠʪʘʥʠʷ, ʚʢʣʶʯʘʷ ʥʘʟʝʤʥʳʝ, 

ʤʦʨʩʢʠʝ ʠ ʜʨʫʛʠʝ ʚʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ, 

ʯʘʩʪʴʶ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ. ɹʠʦʨʘʟʥʦʦʙʨʘʟʠʝ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʘʟʥʦʦʙʨʘʟʠʝ ʛʝʥʝʪʠʯʝʩʢʦʝ, ʚʠʜʦʚʦʝ ʠ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʵʢʦʩʠʩʪʝʤ. ʉʣʦʚʦʩʦʯʝʪʘʥʠʝ çʙʠʦʣʦʛʠʯʝʩʢʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝè ʧʝʨʚʳʤ ʧʨʠʤʝʥʠʣ ɻ. ɹʵʡʪʩ ʚ 1892 ʛ. ʚ ʨʘʙʦʪʝ 
çʅʘʪʫʨʘʣʠʩʪ ʥʘ ɸʤʘʟʦʥʢʝè, ʦʧʠʩʳʚʘʷ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʦʥ ʚʦ ʚʨʝʤʷ 

ʯʘʩʦʚʦʡ ʵʢʩʢʫʨʩʠʠ ʚ ʶʞʥʦʘʤʝʨʠʢʘʥʩʢʦʡ ʩʝʣʴʚʝ ʚʩʪʨʝʪʠʣ ʦʢʦʣʦ 700 

ʚʠʜʦʚ ʙʘʙʦʯʝʢ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʜʝʷ ʩʦʭʨʘʥʝʥʠʷ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʪʘʣʘ ʚʳʩʪʫʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʛʦʩʫʜʘʨʩʪʚ, ʩʪʨʝʤʷʱʠʭʩʷ ʩʦʭʨʘʥʠʪʴ ʩʚʦʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ [1].   

 ʉʫʱʝʩʪʚʫʝʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ: 

ʛʝʥʝʪʠʯʝʩʢʦʝ, ʚʠʜʦʚʦʝ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʵʢʦʩʠʩʪʝʤ - ʚʩʝ ʪʠʧʳ 
ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ. 

ɻʝʥʝʪʠʯʝʩʢʦʝ - ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʠʜʦʚ, ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʵʢʦʩʠʩʪʝʤ ʠ ʣʘʥʜʰʘʬʪʦʚ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʥʦʚʳʭ 

ʚʠʜʦʚ, ʧʦʚʳʰʝʥʠʝ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʫʚʝʣʠʯʠʚʘʝʪ ʦʙʱʠʡ 

ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʙʠʦʩʬʝʨʳ. ʂʘʞʜʳʡ ʚʠʜ 

ʚʥʦʩʠʪ ʩʚʦʡ ʚʢʣʘʜ ʚ ʨʘʟʥʦʦʙʨʘʟʠʝ ï ʩ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ ʙʝʩʧʦʣʝʟʥʳʭ ʠ ʚʨʝʜʥʳʭ ʚʠʜʦʚ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚ ʧʦ 
ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘʥʝʪʳ ʥʝʨʘʚʥʦʤʝʨʥʦ.  ʉʘʤʳʝ ʙʦʛʘʪʳʝ ʚʠʜʦʚʳʤ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʵʢʦʩʠʩʪʝʤʳ ï ʜʦʞʜʝʚʳʝ ʪʨʦʧʠʯʝʩʢʠʝ ʣʝʩʘ, ʢʦʪʦʨʳʝ 

ʟʘʥʠʤʘʶʪ ʦʢʦʣʦ 7% ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘʥʝʪʳ ʠ ʩʦʜʝʨʞʘʪ ʙʦʣʝʝ ʯʝʤ 

90% ʚʩʝʭ ʚʠʜʦʚ [2].  

 ɺ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʩʪʦʨʠʠ ɿʝʤʣʠ ʚ ʙʠʦʩʬʝʨʝ ʧʦʩʪʦʷʥʥʦ 

ʧʨʦʠʩʭʦʜʠʣʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʠ ʠʩʯʝʟʥʦʚʝʥʠʝ ʚʠʜʦʚ ï ʚʩʝ ʚʠʜʳ 

ʠʤʝʶʪ ʢʦʥʝʯʥʦʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. ɺʳʤʠʨʘʥʠʝ 

ʢʦʤʧʝʥʩʠʨʦʚʘʣʦʩʴ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʚʠʜʦʚ, ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ, ʦʙʱʝʝ 
ʯʠʩʣʦ ʚʠʜʦʚ ʚ ʙʠʦʩʬʝʨʝ ʚʦʟʨʘʩʪʘʣʦ. ɺʳʤʠʨʘʥʠʝ ʚʠʜʦʚ ï 10 
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ʝʩʪʝʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ ʵʚʦʣʶʮʠʠ, ʢʦʪʦʨʳʡ ʧʨʦʠʩʭʦʜʠʪ ʙʝʟ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʯʝʣʦʚʝʢʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʦʠʩʭʦʜʠʪ ʩʦʢʨʘʱʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʟʘ ʩʯʝʪ ʵʣʠʤʠʥʘʮʠʠ (ʚʳʤʠʨʘʥʠʷ, ʫʥʠʯʪʦʞʝʥʠʷ) 

ʚʠʜʦʚ. ɺ ʧʦʩʣʝʜʥʝʝ ʩʪʦʣʝʪʠʝ ʧʦʜ ʚʣʠʷʥʠʝʤ ʯʝʣʦʚʝʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʢʦʨʦʩʪʴ ʚʳʤʠʨʘʥʠʷ ʚʠʜʦʚ ʚʦ ʤʥʦʛʦ ʨʘʟ ʧʨʝʚʳʩʠʣʘ 

ʝʩʪʝʩʪʚʝʥʥʫʶ (ʧʦ ʥʝʢʦʪʦʨʳʤ ʦʮʝʥʢʘʤ ʚ 40000 ʨʘʟ). ʇʨʦʠʩʭʦʜʠʪ 
ʥʝʦʙʨʘʪʠʤʦʝ ʠ ʥʝʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʝ ʨʘʟʨʫʰʝʥʠʝ ʫʥʠʢʘʣʴʥʦʛʦ 

ʛʝʥʦʬʦʥʜʘ ʧʣʘʥʝʪʳ. ɺʩʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ 

ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ: ʧʨʷʤʳʝ ʠ 

ʦʧʦʩʨʝʜʦʚʘʥʥʳʝ. ʇʨʷʤʳʝ ʚʦʟʜʝʡʩʪʚʠʷ. ʋʥʠʯʪʦʞʝʥʠʝ ʧʦʧʫʣʷʮʠʡ 

ʞʠʚʦʪʥʳʭ ʠ ʨʘʩʪʝʥʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ: ʯʨʝʟʤʝʨʥʳʭ ʦʙʲʝʤʦʚ ʜʦʙʳʯʠ, 

ʥʠʟʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʥʝʣʝʛʘʣʴʥʦʛʦ ʧʨʦʤʳʩʣʘ; ʩʙʦʨʘ ʠ ʢʦʤʤʝʨʯʝʩʢʦʛʦ 

ʢʦʣʣʝʢʮʠʦʥʠʨʦʚʘʥʠʷ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ; ʥʝʨʘʮʠʦʥʘʣʴʥʦʡ ʠ 

ʥʝʠʟʙʠʨʘʪʝʣʴʥʦʡ ʙʦʨʴʙʳ ʩ ʩʦʨʥʷʢʘʤʠ ʠ ʚʨʝʜʠʪʝʣʷʤʠ ʩʝʣʴʩʢʦʛʦ ʠ 
ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ; ʛʠʙʝʣʠ ʞʠʚʦʪʥʳʭ ʥʘ ʠʥʞʝʥʝʨʥʳʭ ʩʦʦʨʫʞʝʥʠʷʭ; 

ʫʥʠʯʪʦʞʝʥʠʷ ʥʘʩʝʣʝʥʠʝʤ ʞʠʚʦʪʥʳʭ ʠ ʨʘʩʪʝʥʠʡ, ʩʯʠʪʘʶʱʠʭʩʷ 

ʦʧʘʩʥʳʤʠ, ʚʨʝʜʥʳʤʠ ʠʣʠ ʥʝʧʨʠʷʪʥʳʤʠ. ʋʥʠʯʪʦʞʝʥʠʝ ʧʨʠʨʦʜʥʳʭ 

ʵʢʦʩʠʩʪʝʤ ʚ ʨʝʟʫʣʴʪʘʪʝ: ʠʭ ʧʨʝʚʨʘʱʝʥʠʷ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ 

ʫʛʦʜʴʷ, ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ; ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ; ʦʩʫʰʝʥʠʷ ʙʦʣʦʪ; ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʚʦʜʥʦʡ ʠ ʚʝʪʨʦʚʦʡ 

ʵʨʦʟʠʠ ʧʦʯʚ; ʛʠʜʨʦʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʩʦʟʜʘʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱ, 
ʫʥʠʯʪʦʞʝʥʠʷ ʤʘʣʳʭ ʨʝʢ. ʆʧʦʩʨʝʜʦʚʘʥʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝʛʘʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ 

ʦʨʛʘʥʠʟʤʦʚ. ɺʳʜʝʣʷʶʪ 3 ʥʘʧʨʘʚʣʝʥʠʷ ʪʘʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ:  

1. ʌʠʟʠʯʝʩʢʦʝ, ʪʦ ʝʩʪʴ ʠʟʤʝʥʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʩʨʝʜʳ: ʥʘʨʫʰʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚʳ ʠʣʠ ʛʨʫʥʪʘ; 

ʟʘʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʪʦʢʘ ʨʝʢ, ʯʨʝʟʤʝʨʥʦʝ ʠʟʲʷʪʠʝ ʚʦʜʳ ʠʟ ʚʦʜʦʝʤʦʚ; 

ʩʝʡʩʤʦʨʘʟʚʝʜʢʘ ʠ ʚʟʨʳʚʥʳʝ ʨʘʙʦʪʳ; ʜʝʡʩʪʚʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ 

ʧʦʣʝʡ; ʰʫʤʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ; ʪʝʧʣʦʚʦʝ ʟʘʛʨʷʟʥʝʥʠʝ.  
2. ʍʠʤʠʯʝʩʢʦʝ, ʪʦ ʝʩʪʴ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜʳ, ʚʦʟʜʫʭʘ, ʧʦʯʚ 

ʧʨʦʤʳʰʣʝʥʥʳʤʠ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ (ʚʢʣʶʯʘʷ ɸʕʉ), 

ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʤʠ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʠ 

ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ; ʪʨʘʥʩʧʦʨʪʦʤ; ʚʦʝʥʥʳʤʠ 

ʦʙʲʝʢʪʘʤʠ; ʤʫʥʠʮʠʧʘʣʴʥʳʤʠ ʭʦʟʷʡʩʪʚʘʤʠ. ɿʘʛʨʷʟʥʝʥʠʝ 

ʧʨʦʠʩʭʦʜʠʪ ʪʘʢʞʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʝʭʥʦʛʝʥʥʳʭ ʘʚʘʨʠʡ ʠ ʛʣʦʙʘʣʴʥʦʛʦ 

ʧʝʨʝʥʦʩʘ ʟʘʛʨʷʟʥʝʥʠʡ (ʠʥʜʫʩʪʨʠʘʣʴʥʳʝ ʠ ʪʨʘʥʩʧʦʨʪʥʳʝ ʚʳʙʨʦʩʳ, 

ʥʝʬʪʴ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʳ, ʷʜʦʭʠʤʠʢʘʪʳ, ʭʠʤʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ, 
ʙʳʪʦʚʳʝ ʩʪʦʢʠ ʠ ʜʨʫʛʠʝ ʚʠʜʳ ʟʘʛʨʷʟʥʝʥʠʡ).  

3. ɹʠʦʣʦʛʠʯʝʩʢʦʝ. ʆʥʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʥʘʨʫʰʝʥʠʷʭ ʩʪʨʫʢʪʫʨʳ 

ʧʨʠʨʦʜʥʳʭ ʙʠʦʮʝʥʦʟʦʚ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʫʩʪʦʡʯʠʚʳʭ ʧʨʠʨʦʜʥʦ-
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ʢʫʣʴʪʫʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ: ʧʨʝʜʥʘʤʝʨʝʥʥʘʷ ʠ ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʘʷ 

ʠʥʪʨʦʜʫʢʮʠʷ, ʩʘʤʦʨʘʩʩʝʣʝʥʠʝ ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ; ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʚʦʟʙʫʜʠʪʝʣʝʡ ʟʘʙʦʣʝʚʘʥʠʡ ʞʠʚʦʪʥʳʭ ʠ ʨʘʩʪʝʥʠʡ; ʚʩʧʳʰʢʠ 

ʯʠʩʣʝʥʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ; ʚʦʟʤʦʞʥʦʝ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʚ 

ʧʨʠʨʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʞʠʚʳʭ ʠʟʤʝʥʝʥʥʳʭ (ʛʝʥʥʦʠʥʞʝʥʝʨʥʦ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ) ʦʨʛʘʥʠʟʤʦʚ, ʵʚʪʨʦʬʠʢʘʮʠʷ ʚʦʜʦʝʤʦʚ, 

ʫʥʠʯʪʦʞʝʥʠʝ ʧʠʱʝʚʳʭ ʨʝʩʫʨʩʦʚ ʞʠʚʦʪʥʳʭ. 
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ʉʨʝʜʠ ʦʩʥʦʚʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʩʪʠ 
ʩʦʢʨʘʱʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʟʘʥʠʤʘʝʪ ʦʩʦʙʦʝ ʤʝʩʪʦ. ʇʨʦʠʩʭʦʜʠʪ 

ʠʥʪʝʥʩʠʚʥʦʝ ʫʥʠʯʪʦʞʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʠ ʠʩʯʝʟʥʦʚʝʥʠʝ 

ʚʠʜʦʚ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ. ʇʨʠʨʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʧʦʣʥʦʩʪʴʶ 

ʠʟʤʝʥʝʥʳ ʥʘ ʧʷʪʦʡ ʯʘʩʪʠ ʩʫʰʠ. ʉ 1600 ʛ. ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 

ʠʩʯʝʟʥʦʚʝʥʠʝ 484 ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ ʠ 654 ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ. ɿʥʘʯʝʥʠʝ 

ʣʝʩʦʚ ʠ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ - ʩʭʝʤʘ 1. ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʯʠʩʣʦ 

ʚʠʜʦʚ, ʠʩʯʝʟʥʫʚʰʠʭ ʠ ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ, ʚʦ 

ʤʥʦʛʦ ʨʘʟ ʙʦʣʴʰʝ. ɼʘʣʴʥʝʡʰʝʝ ʩʦʢʨʘʱʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ 
ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʜʝʩʪʘʙʠʣʠʟʘʮʠʠ ʙʠʦʪʳ, ʫʪʨʘʪʝ ʮʝʣʦʩʪʥʦʩʪʠ 

ʙʠʦʩʬʝʨʳ ʠ ʝʝ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʚʘʞʥʝʡʰʠʝ ʢʘʯʝʩʪʚʘ 

ʩʨʝʜʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʞʠʟʥʠ. ʉʦʭʨʘʥʝʥʠʝ ʨʘʟʥʦʦʙʨʘʟʠʷ ʞʠʚʳʭ 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ 

ʬʫʥʢʮʠʠ 

ʇʨʠʨʦʜʥʳʝ 

ʨʝʩʫʨʩʳ 

 

ɺʦʜʦʦʭʨʘʥʥʘʷ ʠ 

ʚʦʜʦʨʝʛʫʣʠʨʫʶʱʘʷ 

ʇʦʯʚʦʟʘʱʠʪʥʘʷ 

ʄʠʥʝʨʘʣʴʥʦʝ ʩʳʨʴʝ 

ʈʝʢʨʝʘʮʠʦʥʥʘʷ 

ʊʝʭʥʠʯʝʩʢʦʝ ʩʳʨʴʝ 

ʉʨʝʜʦʟʘʱʠʪʥʘʷ (ʩʦʭʨʘʥʝʥʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ) 

ʃʝʢʘʨʩʪʚʝʥʥʦʝ ʩʳʨʴʝ 

ʉʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʘʷ 

ʂʣʠʤʘʪʦʨʝʛʫʣʠʨʫʶʱʘʷ 

ʇʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ 

ɼʨʝʚʝʩʠʥʘ 

ʋʯʘʩʪʠʝ ʚ ʧʨʦʮʝʩʩʝ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʨʫʛʦʦʚʦʨʦʪʘ 

ʉʦʜʝʡʩʪʚʠʝ ʨʘʩʧʳʣʝʥʠʶ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʨʘʩʪʝʥʠʡ, 

ʧʦʚʳʰʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ 

ʉʨʝʜʦʟʘʱʠʪʥʘʷ (ʩʦʭʨʘʥʝʥʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ) 

 

ʈʝʢʨʝʘʮʠʦʥʥʘʷ 

 
ʇʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ 

ʊʝʭʥʠʯʝʩʢʦʝ ʩʳʨʴʝ 

 ʃʝʢʘʨʩʪʚʝʥʥʦʝ ʩʳʨʴʝ 

 ʇʣʝʤʝʥʥʦʡ ʤʘʪʝʨʠʘʣ ʜʣʷ 
ʟʚʝʨʦʚʦʜʩʪʚʘ 
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ʩʠʩʪʝʤ ʥʘ ɿʝʤʣʝ ï ʥʝʦʙʭʦʜʠʤʦʝ ʫʩʣʦʚʠʝ ʚʳʞʠʚʘʥʠʷ ʯʝʣʦʚʝʢʘ ʠ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʮʠʚʠʣʠʟʘʮʠʠ. ʈʦʩʩʠʷ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ 

ʚ ʩʦʭʨʘʥʝʥʠʠ ʛʣʦʙʘʣʴʥʦʛʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʠ 

ʙʠʦʩʬʝʨʥʳʭ ʬʫʥʢʮʠʡ, ʪʘʢ ʢʘʢ ʚ ʝʝ ʧʨʝʜʝʣʘʭ ʩʦʭʨʘʥʷʶʪʩʷ 

ʢʨʫʧʥʝʡʰʠʝ ʪʝʨʨʠʪʦʨʠʠ, ʟʘʥʷʪʳʝ ʧʨʠʨʦʜʥʳʤʠ ʵʢʦʩʠʩʪʝʤʘʤʠ, ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʤʠʨʦʚʦʛʦ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. 

ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʈʦʩʩʠʠ ʨʘʟʨʘʙʦʪʘʥʳ 
ʅʘʮʠʦʥʘʣʴʥʘʷ ʉʪʨʘʪʝʛʠʷ ʠ ʇʣʘʥ ʜʝʡʩʪʚʠʡ ʧʦ ʩʦʭʨʘʥʝʥʠʶ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʈʦʩʩʠʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʨʠʥʷʪʳ ʥʘ ʅʘʮʠʦʥʘʣʴʥʦʤ 

ʌʦʨʫʤʝ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʞʠʚʦʡ ʧʨʠʨʦʜʳ ʈʦʩʩʠʠ (ʛ. ʄʦʩʢʚʘ, ʠʶʥʴ 

2001)[4]. ʉʘʤʳʤ ʭʨʫʧʢʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʩʘʤʳʤ 

ʯʫʪʢʠʤ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤ ʠʥʜʠʢʘʪʦʨʦʤ ʝʛʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʷʚʣʷʶʪʩʷ ʨʝʜʢʠʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ. 

ʀʩʯʝʟʥʦʚʝʥʠʝ, ʚʳʤʠʨʘʥʠʝ ʚʠʜʘ ï ʵʪʦ ʪʨʝʱʠʥʘ ʚ ʮʝʣʦʩʪʥʦʩʪʠ 

ʩʪʨʫʢʪʫʨʳ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. 
 

ʃʠʪʝʨʘʪʫʨʘ 

1.  ɹʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʩʧʦʩʦʙʳ ʝʛʦ ʩʦʭʨʘʥʝʥʠʷ: ʫʯʝʙʥʦ-

ʤʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ / ʘʚʪʦʨ-ʩʦʩʪ. ɽ.ɺ. ʈʷʙʦʚʘ. ï ʂʠʨʦʚ: ʆʆʆ 

çʊʠʧʦʛʨʘʬʠʷ çʉʪʘʨʘʷ ɺʷʪʢʘè, 2012 

2.  ɹʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʈʝʩʧʫʙʣʠʢʠ ʂʦʤʠ / ʧʦʜ ʨʝʜ. ɺ.ʀ. 

ʇʦʥʦʤʘʨʝʚʘ ʠ ɸ.ɻ. ʊʘʪʘʨʠʥʦʚʘ. ʉʳʢʪʳʚʢʘʨ, 2012 
3.  ʀʚʘʥʦʚ ɸ. ʅ., ʏʠʞʦʚʘ ɺ. ʇ. ʀ20 ʆʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ 

ʪʝʨʨʠʪʦʨʠʠ: ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. - ʄ.: ʀʟʜ-ʚʦ ʄʦʩʢ. ʫʥ-ʪʘ, 2003 

4.  ʅʘʮʠʦʥʘʣʴʥʘʷ ʩʪʨʘʪʝʛʠʷ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʈʦʩʩʠʠ. 

ʄ., 2001 

5.  ʊʠʰʢʦʚ ɸ.ɸ. ʊʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ (ʢ 

ʤʝʪʦʜʦʣʦʛʠʠ ʦʭʨʘʥʳ ʞʠʚʦʡ ʧʨʠʨʦʜʳ ʚ ʈʦʩʩʠʠ) // ʕʣʝʢʪʨʦʥʥʳʡ 

ʞʫʨʥʘʣ BioDat. http://www.biodat.ru/doc/lib/tishkov2.htm#6 

6.  ʂʨʘʪʢʦ ʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʠ 
http://biospace.nw.ru/biodiversity/aboutbiodiv.htm 

7.  

http://oopt.info/data/files/publications/Reymers_Shtil_OOPT_1978.pdf 
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ʉɽʂʎʀʗ 2. ʅʘʫʢʠ ʦ ɿʝʤʣʝ 

 

 

ʅʦʚʠʢʦʚ ɸʣʝʢʩʘʥʜʨ ʆʣʝʛʦʚʠʯ 
ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʳʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ, ʩʪʫʜʝʥʪ 

ʇʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ, ʩʧʝʮʠʘʣʠʟʘʮʠʷ "ʄʘʨʢʰʝʡʜʝʨʩʢʦʝ ʜʝʣʦ", 

sanche1996@gmail.com 

ʉʦʙʦʣʝʚ ɸʣʝʢʩʘʥʜʨ ɺʷʯʝʩʣʘʚʦʚʠʯ 
ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʳʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ, ʩʪʫʜʝʥʪ 

ʇʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ, ʩʧʝʮʠʘʣʠʟʘʮʠʷ "ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʩʲʝʤʢʘ, 

ʧʦʠʩʢʠ ʠ ʨʘʟʚʝʜʢʘ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʪʚʝʨʜʳʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ", 

asabler2011@mail.ru 

 

ɸʅɸʃʀɿ ʉɽʁʉʄʀʏʅʆʉʊʀ ʄɸɻɸɼɸʅʉʂʆʁ ʆɹʃɸʉʊʀ 

 
ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʩʝʡʩʤʠʯʥʦʩʪʠʄʘʛʘʜʘʥʩʢʦʡ 

ʦʙʣʘʩʪʠ ʩ 1968 ʛ. (ʛʦʜ ʩʦʟʜʘʥʠʷ ʩʝʪʠ ʩʝʡʩʤʦʩʪʘʥʮʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʦʙʣʘʩʪʠ) ʧʦ 2013 ʛ.  

ʅʘ ʨʠʩ. 1. ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʣʘʩʩʘ ʂÓ12 

ʄʘʛʘʜʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʩʭʝʤʳ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ ʄʘʛʘʜʘʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʌʝʜʝʨʘʣʴʥʦʛʦ 
ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʮʝʥʪʨʘ ʝʜʠʥʦʡ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʈɸʅ 

(ʄʌ ʌʀʎ ɽɻʉ ʈɸʅ).ɺʩʝʛʦ ʢʘʪʘʣʦʛ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚʢʣʶʯʘʝʪ ʙʦʣʝʝ 

4000 ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʨʘʟʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʣʘʩʩʦʚ 

(ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʣʘʩʩʂ ʩʚʷʟʘʥ ʩ ʵʥʝʨʛʠʝʡ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʨʘʚʥʦʡὰὫὉ= ʂ [5]).ʀʟ ʥʠʭ  ʦʢʦʣʦ 50  ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠʤʝʶʪ 
ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʣʘʩʩ ʂÓ12 ï ʪʘʢʠʝ ʪʦʣʯʢʠ ʧʨʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʤ 

ʩʪʝʯʝʥʠʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʨʫʰʝʥʠʷ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ (ʥʘʧʨʠʤʝʨ, ʊʘʰʢʝʥʪʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ 

1966 ʛ., ʧʨʠʥʝʩʰʝʝ ʩʠʣʴʥʳʝ ʨʘʟʨʫʰʝʥʠʷ, ʠʤʝʣʦ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ 

ʢʣʘʩʩ 13 [4]). 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʩʭʝʤʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʧʠʮʝʥʪʨʳ 
ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʨʘʩʧʨʝʜʝʣʝʥʳ ʥʝʨʘʚʥʦʤʝʨʥʦ: ʥʘ ʦʜʥʠʭ ʫʯʘʩʪʢʘʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦʚʳʰʝʥʘ, ʥʘ ʜʨʫʛʠʭ ʦʥʠ 

ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʨʝʜʢʦ (ʩʤ. ʨʠʩ. 1.). ʅʘ ʦʙʱʝʤ ʬʦʥʝ ʩʣʘʙʳʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚʳʜʝʣʷʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʫʟʣʦʚ ʧʦʚʳʰʝʥʥʦʡ 

ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

 

mailto:sanche1996@gmail.com
mailto:asabler2011@mail.ru
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ʈʠʩ. 1. ʉʭʝʤʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʧʠʮʝʥʪʨʦʚ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

 
ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʝʡʩʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʩʝʡʩʤʠʯʝʩʢʦʤʫ ʫʟʣʫ, ʨʘʩʧʦʣʘʛʘʶʱʝʤʫʩʷ ʥʘ ʛʨʘʥʠʮʝ ʄʘʛʘʜʘʥʩʢʦʡ 

ʦʙʣʘʩʪʠ ʠ ʗʢʫʪʠʠ ï ʵʪʦ ɼʝʣʷʥʢʠʨʩʢʦ-ɸʨʪʳʢʩʢʠʡ (ɼ-ɸ) 

ʩʝʡʩʤʠʯʝʩʢʠʡ ʫʟʝʣ [2]. ɿʜʝʩʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʢʨʫʧʥʝʡʰʝʝ 

ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ - ɸʨʪʳʢʩʢʦʝ, ʧʨʦʠʟʦʰʝʜʰʝʝ 

18 ʤʘʷ 1971ʛ. (ʢʦʦʨʜʠʥʘʪʳ ʵʧʠʮʝʥʪʨʘ 64
ʦ
 ʩ.ʰ., 146,1

ʦ
 ʚ.ʜ., 

ʂ=16,8).ɽʛʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚ ʵʧʠʮʝʥʪʨʝ ʩʦʩʪʘʚʣʷʣʘ 9 ʙʘʣʣʦʚ (ʟʜʝʩʴ 

ʠ ʜʘʣʝʝ ʧʦ ʰʢʘʣʝ  MSK-64).ʊʦʣʯʦʢ ʦʱʫʱʘʣʩʷ  ʦʪ ʧʦʩ. ʍʦʥʫ 
(ʗʢʫʪʠʷ) ʜʦ ʄʘʛʘʜʘʥʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʣʦʱʘʜʴʶ ʦʢʦʣʦ 1 ʤʣʥ. ʢʤ

2
. ɺ 

ʧʦʩʝʣʢʘʭ ɸʨʪʳʢ, ɼʝʣʷʥʢʠʨ ʦʱʫʱʘʣʠʩʴ 7 ʙʘʣʣʴʥʳʝ ʩʦʪʨʷʩʝʥʠʷ  [3].  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʂʫʧʢʠʥʩʢʦʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʫʟʣʘ (ʂʫʧ) 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʵʧʠʮʝʥʪʨʳ ʢʨʫʧʥʳʭ ʂʫʧʢʠʥʩʢʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

1979 ʠ 1981 ʛʛ. (ʢʦʦʨʜʠʥʘʪʳ ʵʧʠʮʝʥʪʨʘ 62,3
ʦ
ʩ.ʰ., 153,6

ʦ
 ʚ.ʜ., 

ʂ=13,3; 62,2
ʦ
ʩ.ʰ., 153,8

ʦ
 ʚ.ʜ., ʂ=13; 61,8

ʦ
ʩ.ʰ., 153,4

ʦ
 ʚ.ʜ., ʂ=13,3) ʠ 

1992 ʛ. (62,1
ʦ
ʩ.ʰ., 153,9

ʦ
 ʚ.ʜ., ʂ=13,7). ɺʩʝʛʦ ʩ 1963 ʧʦ 1997 ʛʛ. 

ʟʜʝʩʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʧʷʪʴ ʦʱʫʪʠʤʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 
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ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʣʘʩʩʘ ʂ²12 ʠ ʙʦʣʝʝ 60 ʩʣʘʙʳʭ ʩ6¢ʂ¢12. 

ʂʫʧʢʠʥʩʢʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 1979 ʛ. ʦʱʫʱʘʣʠʩʴ ʚ ʧʦʩ. ɺ. ɹʘʣʘʛʳʯʘʥ, 

ʆʤʩʫʢʯʘʥ ʩʠʣʦʡ 5 ʙʘʣʣʦʚ, ʚ ʧʦʩ. ʂʫʧʢʘ ï 6 ʙʘʣʣʦʚ. [6]. 

ʅʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʄʘʛʘʜʘʥʩʢʦʡ ʦʙʣʘʩʪʠ  ʨʘʩʧʦʣʘʛʘʝʪʩʷ 

ʩʫʙʰʠʨʦʪʥʳʡ ʉʨʝʜʥʝ-ʗʤʩʢʠʡ(ʉ-ʗ) ʩʝʡʩʤʠʯʝʩʢʠʡ ʫʟʝʣ. ɿʜʝʩʴ 
ʠʟʚʝʩʪʥʳ ʩʠʣʴʥʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 1851, 1931, 1936 ʛʛ. ɿʘ ʧʝʨʠʦʜ ʩ 

1936 ʧʦ 1997 ʛʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʫʟʣʘ  ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʙʦʣʝʝ ʩʦʪʥʠ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʨʘʟʣʠʯʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʣʘʩʩʦʚ, ʠʟ ʥʠʭ - 6 

ʢʨʫʧʥʳʭ ʂ²12. ʉʝʡʩʤʠʯʝʩʢʠʝ ʪʦʣʯʢʠ ʚ ʵʪʦʤ ʫʟʣʝ ʤʦʛʫʪ ʚʳʟʚʘʪʴ 

ʩʦʪʨʷʩʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʛ. ʄʘʛʘʜʘʥʘ ʠ ʝʛʦ ʦʢʨʝʩʪʥʦʩʪʝʡ ʚ 3-4 ʙʘʣʣʘ. 
ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʟʜʝʩʴ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʣʘʩʩʘ 

13, 14 ʠ ʚʳʰʝ (ʜʦ 16) ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʄʘʛʘʜʘʥʘ ʚʦʟʤʦʞʥʳ 

ʩʦʪʨʷʩʝʥʠʷ ʚ 5-8 ʙʘʣʣʦʚ [1].  

ʈʷʜ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚʳʜʝʣʷʶʪ  ʪʘʢʞʝ ʆʤʩʫʢʯʘʥʩʢʠʡ 

ʩʝʡʩʤʠʯʝʩʢʠʡ ʫʟʝʣ (ʆʤ) [7]. ɺ ʧʨʝʜʝʣʘʭ ʆʤʩʫʢʯʘʥʩʢʦʛʦ 

ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʫʟʣʘ ʚʦʟʤʦʞʥʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ 

ʂmax=12-13 [1, 7]. ʉʦʪʨʷʩʘʝʤʦʩʪʴ ʚ 6 ʙʘʣʣʦʚ ʚʦʟʤʦʞʥʘ ʟʜʝʩʴ ʩ 

ʧʝʨʠʦʜʦʤ 20-50 ʣʝʪ  [7]. ʉ 1963 ʧʦ 1887 ʛʛ. ʟʜʝʩʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 

ʜʚʘ ʢʨʫʧʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ ʂ²12 ʠ ʙʦʣʝʝ 20 ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ 

6¢ʂ¢12. ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʤ ʩʝʡʩʤʠʯʝʩʢʠʤ ʩʦʙʳʪʠʝʤ ʜʘʥʥʦʛʦ 

ʫʟʣʘ ʷʚʣʷʝʪʩʷ ʆʤʩʫʢʯʘʥʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ (62
0
ʩ.ʰ, 156

0
ʚ.ʜ.)1987 ʛ. 

ʩ ʂ=12,2 [7]. ʆʥʦ ʦʱʫʱʘʣʦʩʴ ʚ ɼʫʢʘʪʝ (3-4 ʙʘʣʣʘ), ʆʤʩʫʢʯʘʥʝ (4 

ʙʘʣʣʘ).  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʚʳʜʝʣʷʶʪʩʷ ʪʘʢʞʝ ʂʫʣʠʥʩʢʠʡ (ʂʫʣ) ʠ 

ʕʣʴʛʝʥʩʢʠʡ (ʕʣ) ʩʝʡʩʤʠʯʝʩʢʠʝ ʫʟʣʳ [1]. ʉ 1963 ʧʦ 1997 ʛʛ. ʟʜʝʩʴ 

ʧʨʦʠʟʦʰʣʦ ʜʚʘ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ ʂ² 12 ʠ ʙʦʣʝʝ 50 ʩʣʘʙʳʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ 6¢ʂ¢12. ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʤ ʩʝʡʩʤʠʯʝʩʢʠʤ 

ʩʦʙʳʪʠʝʤ ʜʘʥʥʦʛʦ ʫʟʣʘ ʷʚʣʷʝʪʩʷ ʕʣʴʛʝʥʩʢʦʝ (ʉʝʡʤʯʘʥʩʢʦʝ) 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ 1974 ʛ. ʩ ʂ=14  (63
0
ʩ.ʰ,150

0
ʚ.ʜ.). ʂʨʫʧʥʝʡʰʝʝ 

ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʂʫʣʠʥʩʢʦʛʦ ʫʟʣʘ - ʂʫʣʠʥʩʢʦʝ 13 ʷʥʚʘʨʷ 1972 ʛ. 

(ʢʦʦʨʜʠʥʘʪʳ ʵʧʠʮʝʥʪʨʘ 61,9
ʦ
ʩ.ʰ., 147,1

ʦ
 ʚ.ʜ., ʂ=14). ʆʥʦ 

ʦʱʫʱʘʣʦʩʴ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʧʦʩʝʣʢʦʚ ʥʘ ʶʛʝ ʦʙʣʘʩʪʠ. 
ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʢʦʣʝʙʘʥʠʡ ʚ ʧʦʩʝʣʢʘʭ ʩʣʝʜʫʶʱʘʷ: ʂʫʣʫ (30 ʢʤ) ï 6 

ʙʘʣʣʦʚ, ʂʘʜʳʢʯʘʥ (100 ʢʤ), ʉʫʩʫʤʘʥ (120 ʢʤ), ʋʩʪʴ-ʆʤʯʫʛ (140 ʢʤ) 

ï 5 ʙʘʣʣʦʚ, ʛ. ʄʘʛʘʜʘʥ (310 ʢʤ) ï 3-4 ʙʘʣʣʘ [1].  

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʢʘʪʘʣʦʛ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʩ 1968 ʧʦ 2013 ʛʛ., ʤʳ ʚʳʷʚʠʣʠ ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ: 
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ɺ ʛʦʜ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʩʪʨʠʨʦʚʘʣʦʩʴ ʦʪ 26 

ʜʦ 137 ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʣʘʩʩʘ ʂÓ8. ʄʘʢʩʠʤʘʣʴʥʦʝ 
ʢʦʣʠʯʝʩʪʚʦ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʨʝʛʠʩʪʨʠʨʦʚʘʣʦʩʴ ʚ ʧʝʨʠʦʜʳ ʩ  1973 ʧʦ 

1977 ʛʛ, ʚ 1981, 1998 ʠ ʚ 2004 ʛʛ. ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʜʠʘʛʨʘʤʤʘ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʟʘ ʧʝʨʠʦʜʦʤ ʨʝʟʢʦʛʦ ʩʥʠʞʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʩʣʝʜʫʝʪ ʨʝʟʢʠʡ ʩʢʘʯʦʢ ʢʦʣʠʯʝʩʪʚʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʕʪʦ 

ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ çʨʘʟʨʷʜʢʦʡè, ʚʳʩʚʦʙʦʞʜʝʥʠʝʤ ʵʥʝʨʛʠʠ, 

ʥʘʢʦʧʠʚʰʝʡʩʷ ʟʘ ʧʝʨʠʦʜ çʩʧʦʢʦʡʩʪʚʠʷè. ʊʘʢʞʝ ʩʪʦʠʪʴ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʚ 2012-2013  ʛʛ. ʥʘʙʣʶʜʘʝʪʩʷ ʩʧʘʜ ʩʝʡʩʤʠʯʥʦʩʪʠ ʧʦ ʚʩʝʡ 

ʪʝʨʨʠʪʦʨʠʠ ʄʘʛʘʜʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚ 
ʙʫʜʫʱʝʤ ʧʨʝʜʚʠʜʠʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʚʳʙʨʦʩʦʚ ʩʝʡʩʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. 
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ɼʠʘʛʨʘʤʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʥʝʨʛʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦ 

ʚʨʝʤʝʥʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʝʡʩʤʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ 

ʚʳʜʝʣʠʣʘʩʴ: ʚ 1971 (ɸʨʪʳʢʩʢʦʝ), 1972 (ʂʫʣʠʥʩʢʦʝ) ʚ 1979 ʠ 1981 

(ʂʫʧʢʠʥʩʢʠʝ), ʚ 2010 ʛ. (ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ ʍʘʙʘʨʦʚʩʢʦʤ ʢʨʘʝ ʥʘ 

ʛʨʘʥʠʮʝ ʥʘʰʝʛʦ ʫʯʘʩʪʢʘ). ʇʨʠ ʵʪʦʤ, ʚ ʧʝʨʠʦʜʳ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ (ʪ.ʝ. ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ) ʩʝʡʩʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚʳʜʝʣʷʝʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, 
ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʥʝʢʦʪʦʨʳʝ ʛʦʜʳ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ 

çʟʘʪʠʰʴʷè. 

 

 
 

ʄʳ ʪʘʢʞʝ ʧʦʩʪʨʦʠʣʠ ʜʠʘʛʨʘʤʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦ ʤʝʩʷʮʘʤ, ʠ ʚʳʷʚʠʣʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ. ɺ ʪʝʯʝʥʠʝ 

ʛʦʜʘ ʩʝʡʩʤʠʯʥʦʩʪʴ ʤʝʥʷʝʪʩʷ ʩ ʧʝʨʠʦʜʦʤ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ 6 

ʤʝʩʷʮʝʚ, ʠ ʚʥʦʚʴ ʟʘ ʧʝʨʠʦʜʦʤ ʨʝʟʢʦʛʦ ʩʥʠʞʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ 

ʩʣʝʜʫʝʪ ʨʝʟʢʠʡ ʩʢʘʯʦʢ ʢʦʣʠʯʝʩʪʚʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʚʨʝʤʝʥʥʳʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʝʡʩʤʠʯʥʦʩʪʠ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

ü ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʳ 

ʥʝʨʘʚʥʦʤʝʨʥʦ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʝʡʩʤʠʯʥʦʩʪʴ ʬʠʢʩʠʨʫʝʪʩʷ ʪʦʣʴʢʦ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʯʘʩʪʢʘʭï ʩʝʡʩʤʠʯʝʩʢʠʭ ʫʟʣʘʭ. ʅʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʚʳʜʝʣʷʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʫʟʣʦʚ ʧʦʚʳʰʝʥʥʦʡ 
ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ; 
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ü ʉʝʡʩʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʤʝʥʷʣʘʩʴ ʪʘʢʞʝ ʠ ʚʦ ʚʨʝʤʝʥʠ. 

ɿʘ ʛʦʜ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʦʪ 26 ʜʦ 137 ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʢʣʘʩʩʘ ʂÓ8. ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʦʩʴ ʚ ʧʝʨʠʦʜʳ ʩ  1973 ʧʦ 1977 ʛʛ, ʚ 1981, 1998 ʠ ʚ 

2004 ʛʛ.  

ü ɿʘ ʚʩʝ ʚʨʝʤʷ ʥʘʙʣʶʜʝʥʠʷ ʚʳʜʝʣʠʣʘʩʴ ʩʝʡʩʤʠʯʝʩʢʘʷ 

ʵʥʝʨʛʠʷ 6,41Ö10
16 
ɼʞ. ʉʫʤʤʘʨʥʘʷ ʵʥʝʨʛʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ (ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ 1971 ʛ.) ʥʝ ʧʨʝʚʳʰʘʝʪ 10
14,5

 ɼʞ ʚ ʛʦʜ ʠ ʥʝ ʚʦʟʨʘʩʪʘʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʚ ʛʦʜʳ ʧʦʚʳʰʝʥʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

ü ɺ ʙʫʜʫʱʝʤ ʧʨʝʜʚʠʜʠʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʚʳʙʨʦʩʦʚ 

ʩʝʡʩʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. ʊʘʢ ʢʘʢ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʤʳ ʥʘʙʣʶʜʘʝʤ 

ʩʧʘʜ ʩʝʡʩʤʠʯʥʦʩʪʠ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʄʘʛʘʜʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. 
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ʉɽʂʎʀʗ 3.ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ 

 

 

ʄʘʨʫʱʝʥʢʦ ɽ.ʀ., ʊʦʣʩʪʠʭʠʥ ʇ.ʉ., ʐʤʠʜʪ ɸ.ɸ. 
ʄʘʛʠʩʪʨʘʥʪʳ ʉʇʙɻʄʊʋ 

 

ʆʇʊʀʄʀɿɸʎʀʗ ʉʆɽɼʀʅɽʅʀʗ ʈɽɹʈɸ ɾɪʉʊʂʆʉʊʀ  
ʉ ʇʃɸʉʊʀʅʆʁ 

 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʧʨʠʚʸʣ ʢ ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ 

ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʚʳʩʦʢʦʡ ʫʜʝʣʴʥʦʡ ʧʨʦʯʥʦʩʪʴʶ ʠ 

ʞʸʩʪʢʦʩʪʴʶ ï ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʂʄ). ʇʦʵʪʦʤʫ 

ʘʢʪʫʘʣʴʥʳ ʟʘʜʘʯʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʂʄ ʚ ʨʘʟʥʳʭ ʦʪʨʘʩʣʷʭ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ  ʚ ʘʚʠʘʩʪʨʦʝʥʠʠ. 

ʂʦʤʧʦʟʠʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ (ʂʄ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʥʝʦʜʥʦʨʦʜʥʳʡ ʤʘʪʝʨʠʘʣ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʜʚʫʭ ʠʣʠ ʙʦʣʝʝ 
ʢʦʤʧʦʥʝʥʪʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʘʨʤʠʨʫʶʱʠʝ 

ʵʣʝʤʝʥʪʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʥʝʦʙʭʦʜʠʤʳʝ ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʠʘʣʘ, ʠ ʤʘʪʨʠʮʫ (ʠʣʠ ʩʚʷʟʫʶʱʝʝ), 

ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʩʦʚʤʝʩʪʥʫʶ ʨʘʙʦʪʫ ʘʨʤʠʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ. 

ʆʜʥʘ ʠʟ ʦʙʣʘʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ ʂʄ, ʦʩʦʙʝʥʥʦ ʫʛʣʝʧʣʘʩʪʠʢʦʚ ï 

ʘʚʠʘʩʪʨʦʝʥʠʝ. ʆʥʠ ʧʨʠʚʥʦʩʷʪ ʚ ʘʚʠʘʮʠʶ ʤʥʦʛʦ ʧʦʣʝʟʥʦʛʦ - 

ʫʚʝʣʠʯʠʚʘʶʪ ʧʨʦʯʥʦʩʪʴ ʜʝʪʘʣʝʡ, ʩʥʠʞʘʶʪ ʠʭ ʚʝʩ ʠ ʧʦʜʚʝʨʞʝʥʥʦʩʪʴ 
ʢʦʨʨʦʟʠʠ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʶʪ ʩʦʢʨʘʪʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʘʣʝʡ.  

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ 

ʘʚʠʘʩʪʨʦʝʥʠʠ ʚʝʩʴʤʘ ʦʙʰʠʨʥʘ. ʊʘʢ ʚ ʥʦʚʦʤ ʦʪʝʯʝʩʪʚʝʥʥʦʤ 

ʘʚʠʘʣʘʡʥʝʨʝ ʄʉ-21 ʠʟ ʫʛʣʝʧʣʘʩʪʠʢʦʚʦʛʦ ʂʄ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ 

ʠʟʛʦʪʦʚʣʝʥʦ ʢʨʳʣʦ ʵʪʦʛʦ ʩʘʤʦʣʸʪʘ. 

ʆʜʥʘ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʂʄ ʚ 

ʘʚʠʘʩʪʨʦʝʥʠʠ ð ʟʘʜʘʯʘ ʦ ʢʣʝʝʚʦʤ ʩʦʝʜʠʥʝʥʠʠ ʦʙʰʠʚʢʠ ʠ ʨʝʙʨʘ 

ʞʸʩʪʢʦʩʪʠ ʠʟ ʫʛʣʝʧʣʘʩʪʠʢʘ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʥʘʤ ʥʫʞʥʦ 
ʦʙʝʩʧʝʯʠʪʴ  ʚʳʩʦʢʫʶ ʧʨʦʯʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʥʘʤ 

ʥʝʦʙʭʦʜʠʤʦ ʣʠʙʦ ʚʟʷʪʴ ʙʦʣʴʰʠʡ ʦʙʲʸʤ ʢʣʝʷ, ʣʠʙʦ ʘʨʤʠʨʦʚʘʪʴ ʢʣʝʡ 

ʢʦʨʦʪʢʠʤʠ ʫʛʣʝʧʣʘʩʪʠʢʦʚʳʤʠ ʚʦʣʦʢʥʘʤʠ. ʄʠʥʫʩʦʤ ʵʪʠʭ ʨʝʰʝʥʠʡ, 

ʦʩʦʙʝʥʥʦ ʧʝʨʚʦʛʦ, ʙʫʜʝʪ ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ ʢʦʥʩʪʨʫʢʮʠʠ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʫʜʫʱʝʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʠ ʫʤʝʥʴʰʝʥʠʝ 

ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʠ ʩʘʤʦʣʸʪʘ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘʰʘ ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ï ʧʦʜʦʙʨʘʪʴ ʪʘʢʦʡ ʦʙʲʸʤ 
ʢʣʝʷ ʠʣʠ ʪʘʢʫʶ ʝʛʦ ʞʸʩʪʢʦʩʪʴ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʣʘ ʙʳ 

ʦʧʪʠʤʘʣʴʥʫʶ ʧʨʦʯʥʦʩʪʴ ʧʨʠ ʟʘʜʘʥʥʳʭ ʥʘʛʨʫʟʢʘʭ. ɼʨʫʛʠʤʠ 
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ʩʣʦʚʘʤʠ, ʨʝʯʴ ʧʦʡʜʸʪ ʦʙ ʦʧʪʠʤʠʟʘʮʠʠ ʢʨʝʧʣʝʥʠʷ ʨʝʙʨʘ ʞʸʩʪʢʦʩʪʠ ʢ 

ʦʙʰʠʚʢʝ 

ʄʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʢʦʥʩʪʨʫʢʮʠʶ ʠʟ ʪʨʸʭ ʵʣʝʤʝʥʪʦʚ: ʦʙʰʠʚʢʘ 

(ʧʣʘʩʪʠʥʘ), ʨʝʙʨʦ ʞʸʩʪʢʦʩʪʠ ʠ ʩʦʝʜʠʥʷʶʱʠʡ ʠʭ ʢʣʝʡ. ʇʝʨʚʳʝ ʜʚʘ 

ʵʣʝʤʝʥʪʘ ʚʳʧʦʣʥʝʥʳ ʠʟ ʢʦʤʧʦʟʠʪʘ, ʘ ʢʣʝʡ ï ʵʧʦʢʩʠʜʥʘʷ ʩʤʦʣʘʠʣʠ 

ʪʝʨʤʦʧʣʘʩʪ(ʦʧʮʠʦʥʘʣʴʥʦ ʘʨʤʠʨʦʚʘʥʥʳʝ ʢʦʨʦʪʢʠʤʠ ʚʦʣʦʢʥʘʤʠ). 

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʩʣʫʯʘʝ ʧʨʦʮʝʩʩ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʣʝʜʫʶʱʠʡ. 
ɻʦʪʦʚʘʷ ʦʙʰʠʚʢʘ ʠ ʨʝʙʨʦ ʞʸʩʪʢʦʩʪʠ ʩʪʳʢʫʶʪʩʷ (ʩ ʥʝʙʦʣʴʰʠʤ 

ʟʘʟʦʨʦʤ ʜʣʷ ʢʣʝʷ) ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʡ ʦʩʥʘʩʪʢʠ, ʥʘʢʨʳʚʘʶʪʩʷ 

ʛʝʨʤʝʪʠʯʥʳʤ ʚʘʢʫʫʤʥʳʤ ʤʝʰʢʦʤ, ʥʘʛʨʝʚʘʶʪʩʷ ʜʦ 380-390
Ǔ
ʉ ʚ 

ʘʚʪʦʢʣʘʚʝ, ʠ ʚ çʧʝʨʝʢʨʝʩʪʴʝè ʦʙʰʠʚʢʠ ʠ ʨʝʙʨʘ ʞʸʩʪʢʦʩʪʠ ʧʦʜʘʸʪʩʷ 

ʨʘʩʧʣʘʚʣʝʥʥʳʡ ʧʣʘʩʪʠʢ PEKK (ʧʝʨʝʤʝʰʘʥʥʳʡ ʩ 20% ʢʦʨʦʪʢʠʭ 

ʫʛʣʝʨʦʜʥʳʭ ʚʦʣʦʢʦʥ AS4, ʠʤʝʶʱʠʤʠ ʚ ʵʪʦʡ ʩʤʝʩʠ ʩʣʫʯʘʡʥʫʶ 

ʦʨʠʝʥʪʘʮʠʶ). 

 

 
ʈʠʩ. 1.ʊʠʧʠʯʥʳʡ ʤʠʢʨʦʰʣʠʬ ʢʣʝʝʚʦʛʦ ʊ-ʦʙʨʘʟʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ 

 

ʇʦʩʣʝ ʦʭʣʘʞʜʝʥʠʷ ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʚʳʛʣʷʜʠʪ, ʢʘʢ 

ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩ.1. 

ʊʝʧʝʨʴ ʥʘʤ ʥʝʦʙʭʦʜʠʤʦ  ʧʝʨʝʡʪʠ ʦʪ ʨʝʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʢ ʝʛʦ 
ʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. ʄʳ ʨʘʩʩʤʦʪʨʠʤ ʤʦʜʝʣʴ, ʚ ʢʦʪʦʨʦʡ ʚʥʝʰʥʷʷ 

ʧʦʚʝʨʭʥʦʩʪʴ ʢʣʝʝʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʙʫʜʝʪ ʠʤʝʪʴ ʬʦʨʤʫ ʜʫʛʠ 

ʦʢʨʫʞʥʦʩʪʠ. ʇʦʩʢʦʣʴʢʫ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘʠʙʦʣʝʝ 

ʢʨʠʪʠʯʥʘʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʟʨʫʰʝʥʠʷ ʯʘʩʪʴ ï ʵʪʦ ʦʙʲʸʤ ʢʣʝʷ, ʪʦ 

ʦʙʰʠʚʢʘ ʠ ʨʝʙʨʦ ʞʸʩʪʢʦʩʪʠ ʙʫʜʫʪ ʤʦʜʝʣʠʨʦʚʘʪʴʩʷ ʫʧʨʦʱʸʥʥʦ ï 

ʢʘʢ ʠʟʦʪʨʦʧʥʳʡ ʤʘʪʝʨʠʘʣ, ʘ ʥʝ ʢʘʢ ʩʣʦʠʩʪʳʡ ʢʦʤʧʦʟʠʪ. ɺ ʧʝʨʚʦʤ 

ʧʨʠʙʣʠʞʝʥʠʠ ʪʘʢʦʝ ʫʧʨʦʱʝʥʠʝ ʜʦʧʫʩʪʠʤʦ. ʇʦʵʪʦʤʫ ʜʣʷ ʤʘʪʝʨʠʘʣʘ 
ʦʙʰʠʚʢʠ (ʧʣʘʩʪʠʥʳ) ʠ ʨʝʙʨʘ ʞʸʩʪʢʦʩʪʠ ʙʫʜʝʪ ʧʨʠʥʷʪ ʤʦʜʫʣʴ ʖʥʛʘ 

134 ɻʇʘ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ 0,3. 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʥʘʧʠʩʘʥʘ ʧʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʚ 

ʧʣʦʩʢʦʡ ʧʦʩʪʘʥʦʚʢʝ. ʉʜʝʣʘʥʦ ʵʪʦ ʩ ʧʦʤʦʱʴʶ ʷʟʳʢʘ 
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ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ APDL(ANSYS Parametric Design Language), 

ʨʝʘʣʠʟʦʚʘʥʥʦʛʦ ʚ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʤ ʧʘʢʝʪʝ ANSYS. ɼʣʷ 

ʦʧʪʠʤʠʟʘʮʠʠ ʵʪʦʡ ʤʦʜʝʣʠ, ʥʘ ʵʪʦʤ ʞʝ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

APDL  ʥʘʧʠʩʘʥ ʚʪʦʨʦʡ ʬʘʡʣ, ʟʘʜʘʶʱʠʡ ʧʝʨʝʤʝʥʥʳʝ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʝʨʝʤʝʥʥʫʶ ʩʦʩʪʦʷʥʠʷ (ʤʘʢʩʠʤʘʣʴʥʳʝ 

ʥʘʧʨʷʞʝʥʠʷ ʚ ʦʙʲʸʤʝ ʢʣʝʷ) ʠ ʮʝʣʝʚʫʶ ʬʫʥʢʮʠʶ (ʦʙʲʸʤ ʢʣʝʷ, 

ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʙʳʪʴ ʤʠʥʠʤʘʣʴʥʳʤ). ʆʧʪʠʤʠʟʘʮʠʷ ʚʳʧʦʣʥʷʣʘʩʴ 
ʜʣʷ ʪʨʸʭʪʦʯʝʯʥʦʡ ʩʭʝʤʳ ʥʘʛʨʫʞʝʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʪʠʤʠʟʘʮʠʠ ʛʝʦʤʝʪʨʠʠ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʥʘʧʨʷʞʝʥʠʡ ʚ ʤʦʜʝʣʠ ʧʦʢʘʟʘʥʳ ʥʘ ʈʠʩ.2. 

 

 
ʈʠʩ.2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʷʞʝʥʠʡ ʧʦ ʄʠʟʝʩʫ  

ʚ ʠʩʭʦʜʥʦʡ ʤʦʜʝʣʠ (ʩʣʝʚʘ) ʠ ʚ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ (ʩʧʨʘʚʘ) 

 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʦʚ ʧʦʢʘʟʘʥʳ ʥʠʞʝ ʚ ʊʘʙʣʠʮʝ 1. ɺʠʜʥʦ, ʯʪʦ 

ʦʧʪʠʤʠʟʘʮʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʨʘʟʤʝʨʦʚ ʠʛʨʘʝʪ ʙʦʣʴʰʫʶ ʨʦʣʴ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʦʧʪʠʤʠʟʘʮʠʷ ʞʸʩʪʢʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʢʣʝʷ, ʭʦʪʷ ʠ 

ʩʪʨʝʤʠʪʩʷ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʘʠʙʦʣʴʰʝʡ ʞʸʩʪʢʦʩʪʠ ʢʣʝʷ (ʧʨʠ 

ʦʙʲʸʤʥʦʡ ʜʦʣʝ 0.5), ʥʝ ʜʘʸʪ ʟʘʤʝʪʥʦʛʦ ʫʤʝʥʴʰʝʥʠʷ ʦʙʲʸʤʘ 
ʢʣʝʝʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ. 

 
ʊʘʙʣʠʮʘ 1. ʈʝʟʫʣʴʪʘʪʳ ʦʧʪʠʤʠʟʘʮʠʠ ʤʦʜʝʣʠ 

 

 R D0 Vf  Fz 

 ʤʤ ʤʤ -- ʤʤ
2
 

ʀʩʭʦʜʥʘʷ ʤʦʜʝʣʴ 25 1 0.2 468 

ʆʧʪʠʤʠʟʠʨʦʚʘʥʥʘʷ ʤʦʜʝʣʴ 3 1 0.2 24 

ʆʧʪʠʤʠʟʠʨʦʚʘʥʥʘʷ ʤʦʜʝʣʴ  

ʩ ʚʘʨʴʠʨʦʚʘʥʠʝʤ Vf 

3 1 0.499 24 
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ɺ ʜʘʥʥʦʡ ʪʘʙʣʠʮʝ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: R- 

ʈʘʜʠʫʩ ʧʨʦʬʠʣʷ ʢʣʝʝʚʦʛʦ ʥʘʧʣʳʚʘ, D0- ɿʘʟʦʨ ʤʝʞʜʫ ʨʝʙʨʦʤ 

ʞʸʩʪʢʦʩʪʠ ʠ ʦʙʰʠʚʢʦʡ, Vf- ʆʙʲʸʤʥʘʷ ʜʦʣʷ ʫʛʣʝʨʦʜʥʳʭ ʚʦʣʦʢʦʥ ʚ 

ʢʣʝʝ, Fz- ʧʣʦʱʘʜʴ ʦʙʲʸʤʘ ʢʣʝʷ. 

ɺʳʚʦʜ: ʈʘʮʠʦʥʘʣʴʥʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʛʝʦʤʝʪʨʠʠ ʢʦʥʩʪʨʫʢʮʠʠ 

ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʦʙʲʸʤ ʢʣʝʷ. ʅʘʧʨʦʪʠʚ, ʧʦʧʳʪʢʘ 

ʦʧʪʠʤʠʟʘʮʠʠ ʞʸʩʪʢʦʩʪʠ ʢʣʝʝʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ, ʧʫʪʸʤ ʫʚʝʣʠʯʝʥʠʷ 
ʤʦʜʫʣʷ ʖʥʛʘ ʤʘʪʝʨʠʘʣʘ ʢʣʝʷ, ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʟʘʤʝʪʥʦʤʫ ʩʥʠʞʝʥʠʶ 

ʦʙʲʸʤʘ ʢʣʝʝʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ. 

 

 

 

 

 

ʅʘʜʳʨʦʚ ɸ.ʀ. 
ʄʘʛʠʩʪʨʘʥʪ 

ʋʬʠʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʝʬʪʷʥʦʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʆʇʊʀʄʀɿɸʎʀʗ ʇʆʃʆɾɽʅʀʗ ʉʊɺʆʃʆɺ 

ɻʆʈʀɿʆʅʊɸʃʔʅʓʍ ʉʂɺɸɾʀʅ  
ɺ ʇʆʉʃʆʁʅʆïʅɽʆɼʅʆʈʆɼʅʓʍ,  

ʉʀʃʔʅʆ ɸʅʀɿʆʊʈʆʇʅʓʍ ʂʆʃʃɽʂʊʆʈɸʍ 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʜʝʩʷʪʠʣʝʪʠʷ ʪʝʭʥʦʣʦʛʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 
ʙʫʨʝʥʠʷ ʥʘʭʦʜʠʪ ʚʩʸ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚʦ ʚʩʸʤ ʤʠʨʝ. 

ʉʢʚʘʞʠʥʳ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʦʢʦʥʯʘʥʠʝʤ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠ ʨʝʰʝʥʠʠ 

ʤʥʦʛʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʥʘʧʨʠʤʝʨ: ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʥʠʟʢʦʧʨʦʥʠʮʘʝʤʳʭ ʢʦʣʣʝʢʪʦʨʦʚ, ʧʦʚʳʰʝʥʠʠ ʚʳʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ 

ʥʝʬʪʠ ʚ ʫʩʣʦʚʠʷʭ ʦʙʨʘʟʦʚʘʥʠʷ ʛʘʟʦʚʳʭ ʠ ʚʦʜʷʥʳʭ ʢʦʥʫʩʦʚ ʟʘ ʩʯʸʪ 

ʘʢʪʠʚʥʦʩʪʠ ʛʘʟʦʚʦʡ ʰʘʧʢʠ ʠ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [1]. ʅʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʚ ʥʘʫʯʥʦʡ ʩʨʝʜʝ ʚʳʟʳʚʘʝʪ 

ʚʳʙʦʨ ʨʘʟʤʝʱʝʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 
ʩʠʩʪʝʤʳ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ, ʪʘʢʠʭ ʢʘʢ: ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʩʪʚʦʣʘʤʠ ʩʢʚʘʞʠʥ, ʜʣʠʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʜʝʧʨʝʩʩʠʠ ʠ 

ʤʥʦʛʠʭ ʜʨʫʛʠʭ. ɺʦʧʨʦʩʳ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʚ ʥʘʫʯʥʳʭ ʪʨʫʜʘʭ ʉ.ʅ. 

ɿʘʢʠʨʦʚʘ[2,3], ʀ.ɺ. ɺʣʘʜʠʤʠʨʦʚʘ [4]. ʅʝʩʤʦʪʨʷ ʥʘ ʤʥʦʞʝʩʪʚʦ ʨʘʙʦʪ 

ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʧʫʩʪʠʤʦ ʧʨʦʚʦʜʠʪʴ ʜʣʷ 

ʢʦʥʢʨʝʪʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʪʘʢ ʢʘʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʣʣʝʢʪʦʨʦʚ 
ʥʝʬʪʠ ʠ ʛʘʟʘ, ʘ ʪʘʢʞʝ ʩʚʦʡʩʪʚʘ ʩʘʤʠʭ ʬʣʶʠʜʦʚ ʟʥʘʯʠʪʝʣʴʥʦ 

ʦʪʣʠʯʘʶʪʩʷ. ɺ ʧʨʦʚʝʜʸʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʝʰʘʣʠʩʴ ʧʨʦʙʣʝʤʳ 
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ʦʧʪʠʤʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ ʚ ʧʦʩʣʦʡʥʦï

ʥʝʦʜʥʦʨʦʜʥʦʤ, ʩʠʣʴʥʦ ʘʥʠʟʦʪʨʦʧʥʦʤ ʢʦʣʣʝʢʪʦʨʝ. ʉ ʮʝʣʴʶ ʨʝʰʝʥʠʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʨʦʙʣʝʤʳ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

ïʚr ʷʚʠʪʴ ʚ ʭʦʜʝ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʦʧʪʠʤʘʣʴʥʳʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʦʙʳʚʘʶʱʠʭ ʠ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ ʚ ʧʦʩʣʦʡʥʦïʥʝʦʜʥʦʨʦʜʥʦʤ ʧʣʘʩʪʝ; 

ï ʠʩʩʣʝʜʦʚʘʪʴ ʚʣʠʷʥʠʝ ʘʥʠʟʦʪʨʦʧʠʠ ʢʦʣʣʝʢʪʦʨʘ ʧʦ 
ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʚʣʝʯʝʥʠʷ ʥʝʬʪʠ. 

ʀʟʫʯʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʥʘʫʯʥʦʡ ʧʨʦʙʣʝʤʳ ʧʨʦʚʦʜʠʣʦʩʴ ʧʨʠ 

ʧʦʤʦʱʠ ʧʘʢʝʪʘ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ "Tempestï

More" ʚʝʨʩʠʠ 6.7.1[5]. ɼʣʷ ʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʦʛʦ ʦʧʠʩʘʥʠʷ ʧʣʘʩʪʦʚʦʡ 

ʩʠʩʪʝʤʳ ʚʳʙʨʘʥʳ ʩʚʦʡʩʪʚʘ ʧʣʘʩʪʘ ɸʉ11 ʇʨʠʦʙʩʢʦʛʦ ʥʝʬʪʷʥʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʉʚʦʡʩʪʚʘ ʬʣʶʠʜʦʚ ʠ ʢʦʣʣʝʢʪʦʨʘ, ʪʘʢʞʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʆʌʇ ʚʟʷʪʳ ʠʟ ʧʨʦʝʢʪʘ ʨʘʟʨʘʙʦʪʢʠ [6]. ʅʘʯʘʣʴʥʳʝ 

ʧʣʘʩʪʦʚʳʝ ʜʘʚʣʝʥʠʝ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ï P0=25 ʄʇʘ, T0=88 Áʉ. 
ʇʣʦʪʥʦʩʪʴ ʠ ʚʷʟʢʦʩʪʴ ʚʦʜʳ ʚ ʧʣʘʩʪʦʚʳʭ ʫʩʣʦʚʠʷʭ ʩʦʩʪʘʚʠʣʠ 1007 

ʢʛ/ʤ
3
 ʠ 0.4  ʤʇʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʣʦʪʥʦʩʪʴ ʥʝʬʪʠ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʫʩʣʦʚʠʷʭ  771 ʢʛ/ʤ
3
. ɺ ʧʣʘʩʪʦʚʳʭ ʫʩʣʦʚʠʷʭ ʚʷʟʢʦʩʪʴ ʥʝʬʪʠ 1.07 

ʤʇʘ, ʛʘʟʦʩʦʜʝʨʞʘʥʠʝ 53 ʤ
3
/ʤ

3
. ɼʘʚʣʝʥʠʝ ʥʘʩʳʱʝʥʠʷ ʥʝʬʪʠ ʛʘʟʦʤ ï 

7 ʄʇʘ. 

ʅʘ ʫʯʘʩʪʢʝ ʧʣʘʩʪʘ ʨʘʟʤʝʨʘʤʠ 1000Ĭ1000Ĭ15ʤ ʙʳʣʘ 

ʩʤʦʜʝʣʠʨʦʚʘʥʘ ʧʦʩʣʦʡʥʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ (ʨʠʩ. 1). ɺ ʚʝʨʭʥʝʡ 
ʯʘʩʪʠ ʥʠʟʢʦʧʨʦʥʠʮʘʝʤʘʷ ʦʙʣʘʩʪʴ (ʧʨʦʥʠʮʘʝʤʦʩʪʴ 8 ʤɼ), ʚ ʥʠʞʥʝʡ 

ʯʘʩʪʠ ʚʳʩʦʢʦʧʨʦʥʠʮʘʝʤʘʷ (ʧʨʦʥʠʮʘʝʤʦʩʪʴ 80 ʤɼ). ʂʦʣʣʝʢʪʦʨ 

ʠʟʦʪʨʦʧʥʳʡ. 

 

 
 

ʈʠʩʫʥʦʢ 1 - ʂʫʙ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ 

 

ʉʠʩʪʝʤʘ ʨʘʟʨʘʙʦʪʢʠ ʧʨʝʜʩʪʘʚʣʝʥʘ 3 ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ 

ʩʢʚʘʞʠʥʘʤʠ: 2 ʜʦʙʳʚʘʶʱʠʝ, 1 ʥʘʛʥʝʪʘʪʝʣʴʥʘʷ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʩʭʝʤ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʪʚʦʣʦʚ ʧʦ ʧʣʘʩʪʫ ʨʘʩʩʤʦʪʨʝʥʳ 4 

ʚʘʨʠʘʥʪʘ: 

 ˽ ͙ͪͦͤͼ͔͊ͣͦͫͭΈΣ ͣ˨ 
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1. ɻʦʨʠʟʦʥʪʘʣʴʥʳʝ ʫʯʘʩʪʢʠ ʚʩʝʭ ʩʢʚʘʞʠʥ ʧʨʦʭʦʜʷʪ ʧʦ ʮʝʥʪʨʫ 

ʚʳʩʦʢʦʧʨʦʥʠʮʘʝʤʦʛʦ ʫʯʘʩʪʢʘ. 

2. ɻʦʨʠʟʦʥʪʘʣʴʥʳʝ ʫʯʘʩʪʢʠ ʚʩʝʭ ʩʢʚʘʞʠʥ ʧʨʦʭʦʜʷʪ ʧʦ ʮʝʥʪʨʫ 

ʥʠʟʢʦʧʨʦʥʠʮʘʝʤʦʛʦ ʫʯʘʩʪʢʘ. 

3. ɼʦʙʳʚʘʶʱʠʝ ʫ ʢʨʦʚʣʠ ʧʣʘʩʪʘ, ʥʘʛʥʝʪʘʪʝʣʴʥʘʷ ʫ ʧʦʜʦʰʚʳ. 

4. ɼʦʙʳʚʘʶʱʠʝ ʫ ʧʦʜʦʰʚʳ, ʥʘʛʥʝʪʘʪʝʣʴʥʘʷ ʫ ʢʨʦʚʣʠ. 

ɺʦ ʚʩʝʭ ʚʳʙʨʘʥʥʳʭ ʚʘʨʠʘʥʪʘʭ ʜʣʠʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ 
300 ʤʝʪʨʦʚ, ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʢʚʘʞʠʥʘʤʠ 400 ʤʝʪʨʦʚ.ʊʘʢʞʝ 

ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʛʠʜʨʦʜʠʥʘʤʠʯʝʢʦʡ ʤʦʜʝʣʠ ʙʳʣʠ 

ʫʩʪʘʥʦʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʨʘʙʦʪʳ ʜʦʙʳʚʘʶʱʠʭ ʠ 

ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ: 

ï 100% ʢʦʤʧʝʥʩʘʮʠʷ ʦʪʙʦʨʦʚ ʞʠʜʢʦʩʪʠ ʟʘʢʘʯʢʦʡ ʚʦʜʳ; 

ï ʥʘʯʘʣʴʥʳʝ ʜʝʙʠʪʳ ʞʠʜʢʦʩʪʠ ʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥ ï 300 

ʤ
3
/ʩʫʪ; 

ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʨʠʝʤʠʩʪʦʩʪʴ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ ï 700 
ʤ

3
/ʩʫʪ;  

ï ʨʘʩʯʝʪ ʚʝʜʝʪʩʷ ʜʦ ʜʦʩʪʠʞʝʥʠʷ 98% ʦʙʚʦʜʥʝʥʥʦʩʪʠ 

ʜʦʙʳʚʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʩʪʨʦʝʥʳ ʛʨʘʬʠʯʝʩʢʠʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʜʠʥʘʤʠʢʠ ʜʦʙʳʯʠ ʥʝʬʪʠ, ʦʙʚʦʜʥʝʥʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ, 

ʟʘʢʘʯʢʠ ʚʦʜʳ ʠ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ (ʨʠʩ. 2ï3).  
 

 
 

ʈʠʩʫʥʦʢ 2 ï ɼʠʥʘʤʠʢʘ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʟʘʢʘʯʢʠ ʚʦʜʳ 
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ʈʠʩʫʥʦʢ 3 ï ɼʠʥʘʤʠʢʘ ʜʝʙʠʪʘ ʥʝʬʪʠ ʠ ʦʙʚʦʜʥʝʥʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ 

 

ʀʟ ʨʠʩʫʥʢʦʚ 2, 3 ʚʠʜʥʦ, ʯʪʦ ʚʦ ʚʩʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʘʨʠʘʥʪʘʭ 

ʟʘʚʠʩʠʤʦʩʪʠ ʷʚʣʷʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʘʥʘʣʦʛʠʯʥʳʤʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ, ʪʝʤʧʳ ʧʘʜʝʥʠʷ ʢʦʪʦʨʦʛʦ ʚʳʰʝ ʜʣʷ ʚʘʨʠʘʥʪʘ 

1. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʩʢʚʘʞʠʥʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ 

ʚʳʩʦʢʦʧʨʦʥʠʮʘʝʤʦʤ ʩʣʦʝ.  

ʇʦʤʠʤʦ ʨʘʩʩʤʦʪʨʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʨʘʩʧʦʣʦʞʝʥʠʷ 
ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʪʴ 

ʚʣʠʷʥʠʝ ʚʝʨʪʠʢʘʣʴʥʦʡ ʘʥʠʟʦʪʨʦʧʠʠ ʢʦʣʣʝʢʪʦʨʘ. ɼʣʷ ʘʥʘʣʠʟʘ 

ʚʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ ʘʥʠʟʦʪʨʦʧʠʠ: kx=ky, kz=0.1Ĭkx,  kx=ky, 

kz=0.01Ĭkx,kx=ky, kz=0.001Ĭkx,kx=ky, kz=0.0001Ĭkx. ʇʨʠʚʝʜʝʥʳ 

ʘʥʘʣʦʛʠʯʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʩʠʣʴʥʦ ʘʥʠʟʦʪʨʦʧʥʦʛʦ ʧʣʘʩʪʘ (ʨʠʩ. 

4ï5). 

 

 
ʈʠʩʫʥʦʢ 4 ï ɼʠʥʘʤʠʢʘ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʟʘʢʘʯʢʠ ʚʦʜʳ  

ʧʨʠ kx=ky, kz=0.0001Ĭkx 
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ʈʠʩʫʥʦʢ 5 ï ɼʠʥʘʤʠʢʘ ʜʝʙʠʪʘ ʥʝʬʪʠ ʠ ʦʙʚʦʜʥʝʥʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ  

ʧʨʠ kx=ky, kz=0.0001Ĭkx 

 

ʇʦʤʠʤʦ ʨʘʩʩʤʦʪʨʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʪʴ 

ʚʣʠʷʥʠʝ ʚʝʨʪʠʢʘʣʴʥʦʡ ʘʥʠʟʦʪʨʦʧʠʠ ʢʦʣʣʝʢʪʦʨʘ. ɼʣʷ ʘʥʘʣʠʟʘ 

ʚʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ ʘʥʠʟʦʪʨʦʧʠʠ: kx=ky, kz=0.1Ĭkx,  kx=ky, 

kz=0.01Ĭkx,kx=ky, kz=0.001Ĭkx,kx=ky, kz=0.0001Ĭkx. ʇʨʠʚʝʜʝʥʳ 
ʘʥʘʣʦʛʠʯʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʩʠʣʴʥʦ ʘʥʠʟʦʪʨʦʧʥʦʛʦ ʧʣʘʩʪʘ (ʨʠʩ. 

4ï5). 

ɼʣʷ ʙʦʣʝʝ ʥʘʛʣʷʜʥʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʩʣʫʯʘʝʚ ʩ ʚʳʩʦʢʠʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʘʥʠʟʦʪʨʦʧʠʠ ʢʦʣʣʝʢʪʦʨʘ ʧʦʩʪʨʦʝʥʳ ʛʨʘʬʠʢʠ 

ʟʘʚʠʩʠʤʦʩʪʠ ʂʀʅ ʦʪ ʦʙʚʦʜʥʝʥʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ (ʨʠʩ. 6ï7). 

 

 
 

ʈʠʩʫʥʦʢ 6 ï ɿʘʚʠʩʠʤʦʩʪʴ ʂʀʅ ʦʪ ʦʙʚʦʜʥʝʥʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ  

ʧʨʠ kx=ky, kz=0.001Ĭkx 
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ʈʠʩʫʥʦʢ 7ïɿʘʚʠʩʠʤʦʩʪʴ ʂʀʅ ʦʪ ʦʙʚʦʜʥʝʥʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ  

ʧʨʠ kx=ky, kz=0.0001Ĭkx 

 

ɸʥʘʣʠʟʠʨʫʷ ʧʦʩʣʝʜʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ, ʩʨʘʟʫ ʥʘʧʨʘʰʠʚʘʝʪʩʷ 
ʣʦʛʠʯʥʳʡ ʚʳʚʦʜ: ʜʣʷ ʧʣʘʩʪʦʚ ʩ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʘʥʠʟʦʪʨʦʧʠʝʡ 

(ʥʘʯʠʥʘʷ ʦʪ kx=ky, kz=0.001Ĭkx) ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʪʚʦʣʦʚ ɻʉ ʩʠʣʴʥʦ 

ʚʣʠʷʝʪ ʥʘ ʧʨʦʮʝʩʩ ʚʳʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ. ʊʘʢ, ʚ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

1 ʚʘʨʠʘʥʪʘ, ʪʦ ʝʩʪʴ ʜʨʫʛ ʧʨʦʪʠʚ ʜʨʫʛʘ ʧʦ ʮʝʥʪʨʫ 

ʥʠʟʢʦʧʨʦʥʠʮʘʝʤʦʛʦ, ʟʘʪʝʤ ʚʳʩʦʢʦʧʨʦʥʠʮʘʝʤʦʛʦ ʠʥʪʝʨʚʘʣʦʚ 

ʙʝʟʚʦʜʥʳʡ ʧʝʨʠʦʜ ʜʦʙʳʯʠ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʯʝʤ ʫ ʜʨʫʛʠʭ 

ʚʘʨʠʘʥʪʦʚ. ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʘʨʠʘʥʪʘ 3 ï ʵʬʬʝʢʪ ʦʪ ʥʘʛʥʝʪʘʥʠʷ ʚ ʥʠʟʢʦʧʨʦʥʠʮʘʝʤʳʡ 
ʧʨʦʧʣʘʩʪʦʢ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʠʡ, ʥʫ ʠ ʢʦʥʝʯʥʦ ʥʝ ʩʪʦʠʪ 

ʥʝʜʦʦʮʝʥʠʚʘʪʴ çʨʘʙʦʪʫè ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʩʠʣ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ 

ʫʩʣʦʚʠʷʭ ʩʠʣʴʥʦʡ ʘʥʠʟʦʪʨʦʧʠʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʦʛʣʘʩʥʦ 2 ʚʘʨʠʘʥʪʫ 

ʦʢʘʟʘʣʦʩʴ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ. ʈʝʟʫʣʴʪʘʪʳ ʦʩʪʘʣʴʥʳʭ ʨʘʩʯʸʪʦʚ, 

ʥʝ ʦʧʠʩʘʥʥʳʭ ʛʨʘʬʠʯʝʩʢʠ, ʙʳʣʠ ʦʙʲʝʜʠʥʝʥʳ ʚ ʪʘʙʣʠʮʫ 1. 

ɼʦʚʦʣʴʥʦ ʠʥʪʝʨʝʩʥʳʝ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʚʳʚʦʜʳ ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʧʦ ʛʨʘʬʠʢʫ, ʧʨʠʚʝʜʝʥʥʦʤʫ ʥʘ ʨʠʩʫʥʢʝ 8. ʉʨʘʚʥʠʚʘʷ ʚʩʝ 4 

ʚʘʨʠʘʥʪʘ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʚʣʝʯʝʥʠʷ ʚʧʣʦʪʴ ʜʦ 
ʘʥʠʟʦʪʨʦʧʠʠ ʨʘʚʥʦʡ kx=ky=0.01Ĭkz ʦʩʪʘʸʪʩʷ ʚ ʩʨʝʜʥʝʤ ʥʘ ʦʜʥʦʤ 

ʫʨʦʚʥʝ, ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʝʸ ʫʚʝʣʠʯʝʥʠʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʢʚʘʞʠʥ ʧʦ 

ʧʣʦʱʘʜʠ ʢʦʣʣʝʢʪʦʨʘ ʩʠʣʴʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪʘʭ 

ʠʟʚʣʝʯʝʥʠʷ ʥʝʬʪʠ. ʊʦ ʝʩʪʴ ʩʫʱʝʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʘʷ ʚʝʣʠʯʠʥʘ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʘʥʠʟʦʪʨʦʧʠʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʛʦ ʠʣʠ 

ʠʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʳʛʨʘʪʴ ʥʘ ʩʪʝʧʝʥʠ 

ʠʟʚʣʝʯʝʥʠʷ ʟʘʧʘʩʦʚ ʠʟ ʥʝʜʨ. 
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ʊʘʙʣʠʮʘ 1 ï ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʨʘʟʨʘʙʦʪʢʠ 
ˉ  

ʚʘʨʠ-

ʘʥʪʘ 

ʆʧʠʩʘʥʠʝ ʚʘʨʠʘʥʪʘ 

ɺʨʝʤʷ 

ʨʘʟʨʘʙʦʪ-

ʢʠ, ʣʝʪ 

ʊʝʤʧ 

ʦʪʙʦʨʘ, 

ʪ/ʩʫʪ 

ɺɾʌ, 

ʜ.ʝʜ. 
ɸʥʠʟʦʪʨʦʧʠʷ 

ʂʦʥʝʯʥʳʡ 

ʂʀʅ, 

ʜ.ʝʜ. 

1 

ʉʢʚʘʞʠʥʳ ʨʘʩʧʦ-

ʣʦʞʝʥʳ ʧʦ ʮʝʥʪʨʫ 

ʚʳʩʦʢʦʧʨʦʥʠ-

ʮʘʝʤʦʛʦ ʫʯʘʩʪʢʘ 

39.9 103.3 0.867 kx=ky=kz 0.615 

44 91.7 0.882 kx=ky=0.1Ĭkz 0.601 

43 87.6 0.887 kx=ky=0.01Ĭkz 0.561 

44.1 82.4 0.894 kx=ky=0.001Ĭkz 0.541 

43.4 64.7 0.917 kx=ky=0.0001Ĭkz 0.418 

1(ʙ) 

ʉʢʚʘʞʠʥʳ ʨʘʩʧʦ-

ʣʦʞʝʥʳ ʧʦ ʮʝʥʪʨʫ 

ʥʠʟʢʦʧʨʦʥʠ-

ʮʘʝʤʦʛʦ ʫʯʘʩʪʢʘ 

42.6 96 0.877 kx=ky=kz 0.608 

46.9 83.6 0.893 kx=ky=0.1Ĭkz 0.584 

43.5 87.7 0.887 kx=ky=0.01Ĭkz 0.567 

48.1 83.5 0.874 kx=ky=0.001Ĭkz 0.598 

100 35 0.885 kx=ky=0.0001Ĭkz 0.522 

2 

ʅʘʛʥʝʪʘʪʝʣʴʥʘʷ ʫ 

ʧʦʜʦʰʚʳ.ʜʦʙʳʚʘ-

ʶʱʠʝ ʫ ʢʨʦʚʣʠ 

40.1 102.6 0.868 kx=ky=kz 0.613 

44.9 89.1 0.885 kx=ky=0.1Ĭkz 0.596 

38.2 101.4 0.869 kx=ky=0.01Ĭkz 0.577 

43.6 99.1 0.806 kx=ky=0.001Ĭkz 0.644 

92.6 47.8 0.772 kx=ky=0.0001Ĭkz 0.660 

3 

ɼʦʙʳʚʘʶʱʠʝ ʫ 

ʧʦʜʦʰʚʳ.ʥʘʛʥʝʪʘ-

ʪʝʣʴʥʘʷ ʫ ʢʨʦʚʣʠ 

41.6 98.6 0.873 kx=ky=kz 0.611 

46 86.7 0.889 kx=ky=0.1Ĭkz 0.594 

41.4 90.8 0.883 kx=ky=0.01Ĭkz 0.559 

31.9 135.1 0.826 kx=ky=0.001Ĭkz 0.642 

56.9 71.7 0.715 kx=ky=0.0001Ĭkz 0.608 

 

 
ʈʠʩʫʥʦʢ 8 ï ɿʘʚʠʩʠʤʦʩʪʴ ʂʀʅ ʦʪ ʘʥʠʟʦʪʨʦʧʠʠ ʢʦʣʣʝʢʪʦʨʘ  

 

ɺʳʚʦʜʳ. ʅʘ ʦʩʥʦʚʝ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʩʠʣʴʥʦ ʘʥʠʟʦʪʨʦʧʥʳʭ ʧʣʘʩʪʘʭ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʩʢʚʘʞʠʥ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪʳ ʠʟʚʣʝʯʝʥʠʷ 

ʥʝʬʪʠ. ʂ ʧʨʠʤʝʨʫ ʨʘʩʧʦʣʦʞʝʥʠʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ ʚ ʦʜʠʥ 

ʨʷʜ ʥʝ ʜʘʣʦ ʩʠʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʘʨʠʘʥʪʘʤʠ 

0.39

0.44

0.49

0.54

0.59

0.64

0.69

0.0001 0.001 0.01 0.1 1

˴
ˮ
˹
Σ
 
͒
ͦ
͡
͙
 
͔
͒
͙
ͤ
͙
ͼ

kz/k x,͙͒ͦ͡ ͔͙͙͒ͤͼ

1

2

3

м͋
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ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʩʢʚʘʞʠʥ ʫ ʢʨʦʚʣʠ ʠ ʧʦʜʦʰʚʳ. 

ʀʩʭʦʜʷ ʪʦʣʴʢʦ ʠʟ ʂʀʅʘ ʚʘʨʠʘʥʪ 2 ʦʢʘʟʘʣʩʷ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʧʦʣʥʝ ʣʦʛʠʯʥʳʤ: ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ 

ʟʘʚʦʜʥʝʥʠʝ ʫ ʧʦʜʦʰʚʳ ʧʣʘʩʪʘ, ʘ ʚʳʨʘʙʦʪʢʫ ʚʝʩʪʠ ʫ ʢʨʦʚʣʠ. ʅʦ ʢʘʢ 

ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ ʚʘʨʠʘʥʪ ʨʘʩʧʦʣʦʞʝʥʠʷ 3 ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ 

ʧʨʠʤʝʥʠʤʳʤ. ʇʨʠ ʘʥʠʟʦʪʨʦʧʠʠ kx=ky=0.001Ĭkzʂʀʅ ʩʦʩʪʘʚʣʷʝʪ 

0.642 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 0.644 ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 2 ʚʘʨʠʘʥʪʘ, ʘ ʚʨʝʤʷ 
ʨʘʟʨʘʙʦʪʢʠ ʩʦʢʨʘʪʠʣʦʩʴ ʥʘ 12 ʣʝʪ. ʂ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤʳ 

ʦʧʪʠʤʠʟʘʮʠʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʭʦʜʠʪʴ 

ʢʦʤʧʣʝʢʩʥʦ, ʠʟʫʯʘʷ ʚʩʝ ʧʘʨʘʤʝʪʨʳ ʧʣʘʩʪʦʚʦʡ ʩʠʩʪʝʤʳ, ʥʦ 

ʠʩʧʦʣʴʟʫʷ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʸʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷʩʪʘʥʦʚʠʪʩʷ 

ʚʦʟʤʦʞʥʳʤ ʚʳʷʚʠʪʴ ʙʘʟʦʚʦʝ, ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʠ ʥʘ ʝʛʦ ʦʩʥʦʚʝ ʧʨʦʜʦʣʞʠʪʴ ʜʘʣʴʥʝʡʰʠʡ ʘʥʘʣʠʟ. 
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ʊʦʣʩʪʠʭʠʥ ʇ.ʉ.,ʄʘʨʫʱʝʥʢʦ ɽ.ʀ.,  ʐʤʠʜʪ ɸ.ɸ. 
ʄʘʛʠʩʪʨʘʥʪ rʉʇʙɻʄʊʋ  

 

ɺʓɹʆʈ ʇʈʀʅʎʀʇʀɸʃʔʅʆʁ ʉʍɽʄʓ ʀ ʈɸɿʈɸɹʆʊʂɸ 

ʉʀʉʊɽʄʓ ʅɸɼɼʋɺɸ ɼʃʗ ɼɺʀɻɸʊɽʃʗ 12ʏʅ15/17,5 

ɻɽʅɽʈɸʊʆʈʅʆɻʆ ʀʉʇʆʃʅɽʅʀʗ  
ʅʆʄʀʅɸʃʔʅʆʁ ʄʆʑʅʆʉʊʔʖ ɼʆ 715 ʂɺʊ  

ʉ ʇʆɺʓʐɽʅʅʓʄ ʉʆʇʈʆʊʀɺʃɽʅʀɽʄ ʅɸ ɺʓʇʋʉʂɽ  
ɼʆ 10 ʄɽʊʈʆɺ ɺʆɼʅʆɻʆ ʉʊʆʃɹɸ  

ɼʃʗ ʇʈʀʄɽʅɽʅʀʗ ʅɸ ʇʆɼɺʆɼʅʆʁ ʃʆɼʂɽ 
 

ʉʦʚʨʝʤʝʥʥʳʝ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʠ ʟʘʨʫʙʝʞʥʳʝ ʜʠʟʝʣʴʥʳʝ 

ʧʦʜʚʦʜʥʳʝ ʣʦʜʢʠ (ʇʃ) ʷʚʣʷʶʪʩʷ ʙʦʝʩʧʦʩʦʙʥʳʤ ʠ 
ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʚʦʦʨʫʞʝʥʥʦʡ ʙʦʨʴʙʳ ʥʘ ʤʦʨʝ, 

ʩʧʦʩʦʙʥʳʝ ʥʝʩʪʠ ʨʘʟʥʳʝ ʚʠʜʳ ʚʦʦʨʫʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʩʦʚʝʨʰʘʪʴ 

ʜʣʠʪʝʣʴʥʦʝ ʧʣʘʚʘʥʠʝ ʚ ʦʪʨʳʚʝ ʦʪ ʤʝʩʪ ʙʘʟʠʨʦʚʘʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʇʃ ʨʦʩʩʠʡʩʢʠʭ ʠ ʠʥʦʩʪʨʘʥʥʳʭ ʬʠʨʤ ʤʘʣʦ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ 

ʦʪ ʜʨʫʛʘ, ʠʣʠ ʚʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ, ʩʦʧʦʩʪʘʚʠʤʳ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦ 

ʘʨʭʠʪʝʢʪʫʨʝ, ʚʦʜʦʠʟʤʝʱʝʥʠʶ, ʦʩʥʘʱʝʥʠʶ ʚʳʩʦʢʦʪʦʯʥʳʤ 

ʦʨʫʞʠʝʤ, ʞʠʚʫʯʝʩʪʠ, ʥʘʜʝʞʥʦʩʪʠ, ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʦʛʦ ʚʦʦʨʫʞʝʥʠʷ 

ʠ ʪ.ʜ. 
ɹʦʝʚʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʠʟʝʣʴʥʳʭ ʇʃ ʟʘʚʠʩʠʪ ʦʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʦʜʟʘʨʷʞʘʪʴ ʘʢʢʫʤʫʣʷʪʦʨʥʳʝ 

ʙʘʪʘʨʝʠ. ɼʣʷ ʵʪʦʛʦ ʇʃ ʧʨʠʭʦʜʠʪʩʷ ʚʩʧʣʳʚʘʪʴ ʥʘ ʧʝʨʠʩʢʦʧʥʫʶ 

ʛʣʫʙʠʥʫ ʜʣʷ ʧʦʜʟʘʨʷʜʢʠ ʘʢʢʫʤʫʣʷʪʦʨʥʳʭ ʙʘʪʘʨʝʡ, ʯʪʦ ʩʥʠʞʘʝʪ 

ʩʢʨʳʪʥʦʩʪʴ ʠʭ ʜʝʡʩʪʚʠʡ ʠ ʧʦʚʳʰʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ. 

ʊʘʢ, ʜʠʟʝʣʴʥʳʝ ʇʃ ʝʞʝʩʫʪʦʯʥʦ ʟʘʪʨʘʯʠʚʘʶʪ 2-5 ʯʘʩʦʚ ʥʘ 

ʧʦʜʟʘʨʷʜʢʫ ʙʘʪʘʨʝʡ. ʇʨʠ ʥʝʩʝʥʠʠ ʜʝʞʫʨʩʪʚʘ ʚ ʟʦʥʝ ʧʘʪʨʫʣʠʨʦʚʘʥʠʷ 

ʩʦ ʩʢʦʨʦʩʪʴʶ 2-4 ʫʟʣʘ ʦʥʠ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʧʦʜʚʦʜʥʦʤ 
ʧʦʣʦʞʝʥʠʠ ʜʦ 4 ʩʫʪʦʢ. ʆʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʠʭ ʘʢʢʫʤʫʣʷʪʦʨʥʳʝ 

ʙʘʪʘʨʝʠ ʨʘʟʨʷʞʘʶʪʩʷ ʧʨʠʤʝʨʥʦ ʥʘ 80% ʠ ʧʦʜʟʘʨʷʜʢʘ ʧʦʪʨʝʙʫʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝʛʦ ʚʨʝʤʝʥʠ. ʂʨʦʤʝ ʪʦʛʦ, ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʧʘʩʦʚ ʜʠʟʝʣʴʥʳʭ ʇʃ ʥʝ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʠʭ ʚ ʘʨʢʪʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ, ʧʦʢʨʳʪʳʭ ʣʴʜʘʤʠ. 

ɼʦʩʪʦʠʥʩʪʚʘʤʠ ʩʦʚʨʝʤʝʥʥʳʭ ʜʠʟʝʣʴʥʳʭ ʧʦʜʚʦʜʥʳʭ ʣʦʜʦʢ 

ʷʚʣʷʶʪʩʷ ʤʘʣʘʷ ʰʫʤʥʦʩʪʴ (ʧʨʠ ʜʚʠʞʝʥʠʠ ʦʪ ʘʢʢʫʤʫʣʷʪʦʨʥʳʭ 
ʙʘʪʘʨʝʡ), ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʦʙʥʘʨʫʞʝʥʠʝ ʜʦʩʪʘʪʦʯʥʦ ʪʨʫʜʥʳʤ, 

ʧʨʦʩʪʦʪʘ ʢʦʥʩʪʨʫʢʮʠʠ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʨʦʩʪʦʪʘ ʦʙʩʣʫʞʠʚʘʥʠʷ, 

ʤʘʣʘʷ ʩʪʦʠʤʦʩʪʴ ʠ ʤʘʥʝʚʨʝʥʥʦʩʪʴ. 

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʵʪʠʭ ʫʩʪʘʥʦʚʦʢ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʤʘʣʫʶ ʤʦʱʥʦʩʪʴ, ʦʛʨʘʥʠʯʠʚʘʶʱʫʶ ʩʢʦʨʦʩʪʴ ʭʦʜʘ, ʠ ʧʦʚʳʰʝʥʥʳʝ 
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ʤʘʩʩʦʛʘʙʘʨʠʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʩʪʘʥʦʚʢʠ, ʦʩʦʙʝʥʥʦ ʩ ʫʯʝʪʦʤ 

ʤʘʩʩʳ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʧʘʩʦʚ (ʪʦʧʣʠʚʦ, ʤʘʩʣʦ ʠ ʜʨ.). 

ʀʟ-ʟʘ ʩʣʦʞʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʩ 

ʧʦʚʳʰʝʥʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʥʘ ʚʳʧʫʩʢʝ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʥʳʝ 

ʫʩʪʘʥʦʚʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʨʘʡʥʝ ʨʝʜʢʦ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʥʘ ʇʃ 

ʰʠʨʦʢʦ ʚʥʝʜʨʷʶʪʩʷ ʘʥʘʵʨʦʙʥʳʝ ʵʥʝʨʛʦʫʩʪʘʥʦʚʢʠ ʥʘ ʙʘʟʝ 

ʜʚʠʛʘʪʝʣʝʡ ʉʪʠʨʣʠʥʛʘ, ʧʘʨʦʛʘʟʦʚʳʭ ʪʫʨʙʠʥ ʠ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʭ 
ʛʝʥʝʨʘʪʦʨʦʚ, ʠʩʢʣʶʯʘʶʱʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʯʘʩʪʦʛʦ ʚʩʧʣʳʪʠʷ, ʯʪʦ 

ʧʦʚʳʰʘʝʪ ʩʨʦʢ ʘʚʪʦʥʦʤʥʦʩʪʠ. 

ʆʜʥʘʢʦ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʥʳʭ ʫʩʪʘʥʦʚʦʢ 

ʥʘ ʙʦʣʴʰʝʡ ʛʣʫʙʠʥʝ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʚʝʩʴʤʘ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʧʨʝʠʤʫʱʝʩʪʚ. ʏʝʤ ʙʦʣʴʰʝ ʛʣʫʙʠʥʘ ʧʦʛʨʫʞʝʥʠʷ, ʪʝʤ ʤʝʥʴʰʝ 

ʚʣʠʷʥʠʝ ʥʘ ʧʦʜʚʦʜʥʫʶ ʣʦʜʢʫ ʚʩʷʢʦʛʦ ʨʦʜʘ ʚʦʣʥʝʥʠʡ, ʚʳʟʚʘʥʥʳʭ 

ʨʘʟʣʠʯʥʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʷʚʣʝʥʠʷʤʠ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʘʚʪʦʥʦʤʥʦʩʪʴ ʭʦʜʘ ʚ ʧʦʜʚʦʜʥʦʤ ʧʦʣʦʞʝʥʠʠ. ɺʳʧʫʩʢ 
ʚ ʚʦʜʫ ʥʘ ʙʦʣʴʰʦʡ ʛʣʫʙʠʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ 

ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ, ʯʪʦ ʩʥʠʞʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ 

ʧʦʜʣʦʜʢʠ ʩ ʧʦʤʦʱʴʶ ʦʧʪʠʯʝʩʢʠʭ ʠ ʪʝʧʣʦʚʳʭ ʜʘʪʯʠʢʦʚ.  

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦ: 

1. ʆʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʧʦʚʳʰʝʥʥʦʛʦ ʧʨʦʪʠʚʦʜʘʚʣʝʥʠʷ ʥʘ 

ʚʳʧʫʩʢʝ ʥʘ ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ (ʵʬʬʝʢʪʠʚʥʳʝ 

ʧʘʨʘʤʝʪʨʳ, ʧʦʢʘʟʘʪʝʣʠ ʛʘʟʦʦʙʤʝʥʘ ʠ ʧʦʢʘʟʘʪʝʣʠ ʪʦʢʩʠʯʥʦʩʪʠ 
ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʘʪʝʣʷ); 

2. ʇʨʦʠʟʚʝʩʪʠ ʘʥʘʣʠʟ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʚʦʟʜʫʭʦʩʥʘʙʞʝʥʠʷ ʥʘ 

ʦʩʥʦʚʝ ʩʦʚʤʝʩʪʥʦʛʦ ʨʘʩʯʝʪʘ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ɼɺʉ ʠ ʘʛʨʝʛʘʪʦʚ 

ʥʘʜʜʫʚʘ; 

3. ʈʘʟʨʘʙʦʪʘʪʴ ʥʘʠʚʳʛʦʜʥʝʡʰʫʶ ʩʠʩʪʝʤʫ ʚʦʟʜʫʭʦʩʥʘʙʞʝʥʠʷ 

ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʢʦʤʧʦʥʦʚʢʠ 

ʥʘ ʜʘʥʥʦʤ ʜʚʠʛʘʪʝʣʝ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʜʚʠʛʘʪʝʣʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʩ ʧʨʦʪʠʚʦʜʘʚʣʝʥʠʝʤ ʥʘ 
ʚʳʧʫʩʢʝ: 

ʉʪʝʧʝʥʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ ʟʘʚʠʩʠʪ 

ʦʪ ʧʨʦʪʠʚʦʜʘʚʣʝʥʠʷ ʥʘ ʚʳʧʫʩʢʝ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʚʣʠʷʝʪ ʥʘ 

ʵʬʬʝʢʪʠʚʥʫʶ ʤʦʱʥʦʩʪʴ ʪʫʨʙʦʧʦʨʰʥʝʚʦʛʦ ʜʚʠʛʘʪʝʣʷ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʭʦʨʦʰʠʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʮʝʩʩʘ 

ʛʘʟʦʦʙʤʝʥʘ ʚ ʯʝʪʳʨʝʭʪʘʢʪʥʦʤ ʪʫʨʙʦʧʦʨʰʥʝʚʦʤ ʜʚʠʛʘʪʝʣʝ ʩ 

ʧʨʦʪʠʚʦʜʘʚʣʝʥʠʝʤ ʥʘ ʚʳʧʫʩʢʝ ʥʫʞʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʬʘʟʳ ʛʘʟʦʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʘ ʠʤʝʥʥʦ ʠʟʤʝʥʷʪʴ 
ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʬʘʟʳ ʧʝʨʝʢʨʳʪʠʷ ʢʣʘʧʘʥʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʬʘʟʘʤʠ ʜʚʠʛʘʪʝʣʷ ʙʝʟ ʧʨʦʪʠʚʦʜʘʚʣʝʥʠʷ. 
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ɼʣʷ ʜʚʠʛʘʪʝʣʝʡ ʩ ʤʘʣʳʤʠ ʚʝʣʠʯʠʥʘʤʠ ʧʨʦʪʠʚʦʜʘʚʣʝʥʠʡ, 

ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʠʟʤʝʥʝʥʠʝʤ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʧʦʚʳʩʠʪʴ 

ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʧʦʣʥʝʥʠʷ, ʦʪʥʦʩʠʪʩʷ ʧʨʦʜʫʚʢʘ ʮʠʣʠʥʜʨʘ ʜʚʠʛʘʪʝʣʷ 

ʦʪ ʦʩʪʘʪʦʯʥʳʭ ʛʘʟʦʚ, ʩʥʠʞʝʥʠʝ ʩʪʝʧʝʥʠ ʧʦʜʦʛʨʝʚʘ ʩʚʝʞʝʛʦ ʟʘʨʷʜʘ 

ʦʪ ʩʪʝʥʦʢ ʮʠʣʠʥʜʨʘ ʠ ʩʥʠʞʝʥʠʝ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʦʪʝʨʴ. 

ʇʨʦʜʫʚʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʢʦʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʬʘʟ 

ʛʘʟʦʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʦʪ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʠ 
ʧʨʦʜʫʚʢʠ, ʦʪ ʦʪʥʦʰʝʥʠʷ ʧʨʦʪʠʚʦʜʘʚʣʝʥʠʷ ʢ ʜʘʚʣʝʥʠʶ ʥʘʜʜʫʚʘ, ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʛʥʝʪʘʝʤʦʛʦ ʚʦʟʜʫʭʘ, ʠ ʫʩʣʦʚʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʨʘʩʭʦʜʘ ʧʨʦʜʫʚʦʯʥʳʭ ʦʨʛʘʥʦʚ. 

ʅʘ ʠʥʜʠʢʘʪʦʨʥʳʡ ʂʇɼ ʩʦʚʨʝʤʝʥʥʦʛʦ ʙʳʩʪʨʦʭʦʜʥʦʛʦ ʜʠʟʝʣʷ ʩ 

ʥʘʜʜʫʚʦʤ ʠ ʧʨʦʪʠʚʦʜʘʚʣʝʥʠʝʤ ʥʘ ʚʳʧʫʩʢʝ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʦ 

ʚʦʟʜʝʡʩʪʚʫʝʪ ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʙʳʪʢʘ ʚʦʟʜʫʭʘ, ʩʪʝʧʝʥʴ ʧʦʚʳʰʝʥʠʷ 

ʜʘʚʣʝʥʠʷ ʛʘʟʦʚ ʧʨʠ ʩʛʦʨʘʥʠʠ, ʩʪʝʧʝʥʴ ʨʘʚʥʦʤʝʨʥʦʩʪʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʦʧʣʠʚʘ ʧʦ ʦʙʲʝʤʫ ʢʘʤʝʨʳ ʩʛʦʨʘʥʠʷ. 
ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʪʠʚʦʜʘʚʣʝʥʠʷ ʥʘ ʚʳʧʫʩʢʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʠʟʤʝʥʝʥʠʝʤ ʜʘʚʣʝʥʠʡ ʛʘʟʦʚ ʚ ʮʠʣʠʥʜʨʝ ʠ 

ʦʩʪʘʪʦʯʥʳʭ ʛʘʟʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʪʝʨʴ ʠʟ-ʟʘ 

ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʧʨʠ ʵʪʦʤ ʫʚʝʣʠʯʝʥʠʷ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʨʘʙʦʪʳ 

ʥʘʩʦʩʥʳʭ ʭʦʜʦʚ. 

ɺ ʜʚʠʛʘʪʝʣʝ ʩ ʥʘʜʜʫʚʦʤ ʠ ʧʨʦʪʠʚʦʜʘʚʣʝʥʠʝʤ ʥʘ ʚʳʧʫʩʢʝ 

ʪʝʤʧʝʨʘʪʫʨʘ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ ʦʢʘʟʳʚʘʝʪʩʷ ʚʳʰʝ, ʯʝʤ ʜʣʷ 
ʩʣʫʯʘʷ, ʢʦʛʜʘ ʚʳʧʫʩʢ ʩʦʚʝʨʰʘʝʪʩʷ ʚ ʘʪʤʦʩʬʝʨʫ. 

ʇʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɼʣʷ ʨʘʩʯʝʪʘ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʧʨʦʛʨʘʤʤʘ 

ɼʀɿɽʃʔ-ʈʂ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚ ʄɺʊʋ ʠʤ. ɹʘʫʤʘʥʘ ʠ ʧʦʟʚʦʣʷʶʱʘʷ 

ʧʨʦʠʟʚʦʜʠʪʴ ʩʦʚʤʝʩʪʥʳʡ ʨʘʩʯʝʪ ʧʦʨʰʥʝʚʦʡ ʯʘʩʪʠ ʜʚʠʛʘʪʝʣʷ ʠ 

ʘʛʨʝʛʘʪʦʚ ʚʦʟʜʫʭʦʩʥʘʙʞʝʥʠʷ (ʪʫʨʙʠʥʳ, ʢʦʤʧʨʝʩʩʦʨʘ). ɼʀɿɽʃʔ-ʈʂ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʥʦʛʦ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ  ʧʦʟʚʦʣʷʝʪ 

ʠʩʩʣʝʜʦʚʘʪʴ ʜʚʠʛʘʪʝʣʠ ʩ ʨʘʟʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʥʘʜʜʫʚʘ, ʧʦʜʙʠʨʘʪʴ 
ʘʛʨʝʛʘʪʳ ʥʘʜʜʫʚʘ ʢ ʧʦʨʰʥʝʚʦʡ ʯʘʩʪʠ, ʠʩʩʣʝʜʦʚʘʪʴ ʧʨʦʮʝʩʩʳ 

ʛʘʟʦʦʙʤʝʥʘ, ʚʢʣʶʯʘʷ ʦʧʪʠʤʠʟʘʮʠʶ ʬʘʟ ʛʘʟʦʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʠʛʘʪʝʣʝʡ. ɿʘ ʦʙʲʝʢʪ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʟʷʪ ʜʚʠʛʘʪʝʣʴ 12ʏʅ15/17,5 ʩʝʤʝʡʩʪʚʘ ʄ150 

ʛʝʥʝʨʘʪʦʨʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʩ ʦʜʥʦʩʪʫʧʝʥʯʘʪʳʤ ʩʚʦʙʦʜʥʳʤ ʊʂ. 

ʈʘʩʩʤʘʪʨʠʚʘʣʩʷ  ʚʘʨʠʘʥʪ ʨʘʙʦʪʳ ʜʠʟʝʣʷ ʧʨʠ ʨʘʙʦʪʝ ʚ ʥ. ʫ. ʠ 

ʧʷʪʴ ʚʘʨʠʘʥʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ ʧʨʦʪʠʚʦʜʘʚʣʝʥʠʷ ʥʘ 

ʚʳʧʫʩʢʝ: 2, 4, 6, 8 ʠ 10 ʤʝʪʨʦʚ ʚʦʜʥʦʛʦ ʩʪʦʣʙʘ ʜʘʚʣʝʥʠʷ. 
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ɿʘʚʠʩʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ  

ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʬʘʟʳ ʧʝʨʝʢʨʳʪʠʷ ʢʣʘʧʘʥʦʚ  

ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʚʝʣʠʯʠʥʘʭ ʧʨʦʪʠʚʦʜʘʚʣʝʥʠʷ ʥʘ ʚʳʧʫʩʢʝ. 

 

 

 
 

ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘʧʦʣʥʝʥʠʷ ʦʪ ʧʨʦʪʠʚʦʜʘʚʣʝʥʠʷ ʥʘ ʚʳʧʫʩʢʝ 

ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʬʘʟʘʭ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʝʨʝʢʨʳʪʠʷ ʢʣʘʧʘʥʦʚ. 
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ɺʳʚʦʜʳ: 

ʇʦʚʳʰʝʥʥʦʝ ʧʨʦʪʠʚʦʜʘʚʣʝʥʠʝʤ ʥʘ ʚʳʧʫʩʢʝ ʜʚʠʛʘʪʝʣʷ 

ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ ʛʘʟʦʦʙʤʝʥʘ ʠ ʨʦʩʪʫ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʪʝʨʴ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʘʜʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʡ 

ʤʦʱʥʦʩʪʠ, ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʠ ʫʚʝʣʠʯʝʥʥʦʤʫ ʨʘʩʭʦʜʫ ʪʦʧʣʠʚʘ. 

ʋʚʝʣʠʯʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʪʝʨʴ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ 
ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʂʇɼ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʫʤʝʥʴʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʂʇɼ ʜʚʠʛʘʪʝʣʷ ʩ ʧʨʦʪʠʚʦʜʘʚʣʝʥʠʝʤ ʥʘ ʚʳʧʫʩʢʝ 10 ʤ ʚʦʜ. ʩʪ. ʥʘ 5% 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʚʠʛʘʪʝʣʝʤ, ʨʘʙʦʪʘʶʱʠʤ ʚ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʅʘʣʠʯʠʝ ʧʨʦʜʫʚʢʠ ʟʘ ʧʝʨʠʦʜ ʧʝʨʝʢʨʳʪʠʷ ʢʣʘʧʘʥʦʚ ʧʨʠʚʦʜʠʪ 

ʢ ʩʥʠʞʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ. ʇʨʠʯʠʥʳ ʵʪʦʛʦ 

ʣʝʞʘʪ ʚ ʨʘʟʙʘʚʣʝʥʠʠ ʚʳʧʫʩʢʥʳʭ ʛʘʟʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʭʦʣʦʜʥʳʤ 

ʧʨʦʜʫʚʦʯʥʳʤ ʚʦʟʜʫʭʦʤ ʠ ʦʪʯʘʩʪʠ ʚ ʠʟʤʝʥʝʥʠʠ ʠʥʜʠʢʘʪʦʨʥʦʛʦ ʂʇɼ 

ʠ ʧʦʪʝʨʴ ʪʝʧʣʘ ʧʨʠ ʚʚʝʜʝʥʠʠ ʧʨʦʜʫʚʢʠ. ʆʜʥʘʢʦ ʵʪʦ ʫʪʚʝʨʞʜʝʥʠʝ 
ʩʧʨʘʚʝʜʣʠʚʦ ʧʨʠ ʚʝʩʴʤʘ ʤʘʣʳʭ ʟʥʘʯʝʥʠʷʭ ʧʨʦʪʠʚʦʜʘʚʣʝʥʠʷ. ʇʨʠ 

ʧʦʚʳʰʝʥʥʦʤ ʧʨʦʪʠʚʦʜʘʚʣʝʥʠʠ ʥʘ ʚʳʧʫʩʢʝ ʪʝʤʧʝʨʘʪʫʨʘ 

ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʬʘʟʳ 

ʧʝʨʝʢʨʳʪʠʷ ʢʣʘʧʘʥʦʚ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʠʥʜʠʢʘʪʦʨʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʮʝʩʩʘ (ʧʨʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʝʨʝʢʨʳʪʠʷ ʢʣʘʧʘʥʦʚ 93 
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ʛʨʘʜ ʇʂɺ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ ʪʘʢʪ  ʨʘʩʰʠʨʝʥʠʷ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 200ʂ). 

ʉʥʠʞʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʙʳʪʢʘ ʚʦʟʜʫʭʘ ʩ 1,7 ʜʦ 1,2, ʘ ʪʘʢʞʝ 

ʫʤʝʥʴʰʘʝʪʩʷ ʩʢʦʨʦʩʪʴ ʚʳʧʫʩʢʥʳʭ ʛʘʟʦʚ ʥʘ ʚʳʭʦʜʝ ʠʟ ʮʠʣʠʥʜʨʘ. 

ʇʨʠ ʤʝʥʴʰʝʡ ʩʢʦʨʦʩʪʠ ʚʳʧʫʩʢʘ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʦʪʚʦʜʘ ʪʝʧʣʘ ʩʥʠʞʘʝʪʩʷ ʠ ʨʘʙʦʯʠʝ ʵʣʝʤʝʥʪʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ 

ʚʳʧʫʩʢʝ, ʙʫʜʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʥʘʛʨʝʚʘʪʴʩʷ. 

ʇʨʠ ʧʦʚʳʰʝʥʥʦʤ ʧʨʦʪʠʚʦʜʘʚʣʝʥʠʠ ʥʘ ʚʳʧʫʩʢʝ 
ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʬʘʟʳ ʧʝʨʝʢʨʳʪʠʷ ʢʣʘʧʘʥʦʚ ʦʢʘʟʳʚʘʝʪ ʥʘʠʙʦʣʝʝ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʘʨʘʤʝʪʨʳ ʛʘʟʦʦʙʤʝʥʘ. ʅʘʧʨʠʤʝʨ, ʚ 

ʜʚʠʛʘʪʝʣʷʭ ʩ ʧʨʦʪʠʚʦʜʘʚʣʝʥʠʝʤ 10 ʤ ʚʦʜ. ʩʪ., ʫʚʝʣʠʯʝʥʠʝ ʬʘʟʳ 

ʧʝʨʝʢʨʳʪʠʷ ʢʣʘʧʘʥʦʚ ʩ 20 ʜʦ 93 ʛʨʘʜ. ʇʂɺ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘʧʦʣʥʝʥʠʷ ʥʘ 27% (ʩ 0,919 ʜʦ 0,664), ʨʘʩʭʦʜʘ 

ʚʦʟʜʫʭʘ ʯʝʨʝʟ ʜʚʠʛʘʪʝʣʴ ʥʘ 29% (ʩ 1,14 ʜʦ 0,81), ʫʚʝʣʠʯʝʥʠʶ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʩʪʘʪʦʯʥʳʭ ʛʘʟʦʚ ʥʘ 75% (ʩ 0,038 ʜʦ 0,150) ʠ 

ʫʚʝʣʠʯʝʥʠʶ ʟʘʙʨʦʩʘ ʆɻ ʚʦ ʚʧʫʩʢʥʦʡ ʢʦʣʣʝʢʪʦʨ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʜʦ 
10%, ʯʪʦ ʥʝ ʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʨʘʙʦʯʝʤ ʧʨʦʮʝʩʩʝ 

ʜʚʠʛʘʪʝʣʷ. ʉʥʠʞʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʙʳʪʢʘ ʚʦʟʜʫʭʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ 

ʢ ʜʳʤʣʝʥʠʶ ʜʚʠʛʘʪʝʣʷ. ʀʟ-ʟʘ ʙʦʣʴʰʦʛʦ ʜʘʚʣʝʥʠʷ ʛʘʟʦʚ ʧʝʨʝʜ 

ʪʫʨʙʠʥʦʡ ʥʝʦʙʭʦʜʠʤʦ ʫʤʝʥʴʰʘʪʴ ʬʘʟʫ ʧʝʨʝʢʨʳʪʠʷ ʢʣʘʧʘʥʦʚ, ʪ.ʝ. 

ʨʘʩʩʯʠʪʳʚʘʪʴ ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʤ 

ʢʦʵʬʬʠʮʠʝʥʪʝ ʧʨʦʜʫʚʢʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʜʝʪʘʣʝʡ ʎʇɻ, 

ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʟʘʙʨʦʩ ʚʳʧʫʩʢʥʳʭ ʛʘʟʦʚ ʚʦ ʚʧʫʩʢʥʦʡ ʢʦʣʣʝʢʪʦʨ.  
ɺ ʩʣʫʯʘʝ ʯʘʩʪʦʛʦ ʠʟʤʝʥʝʥʠʷ ʧʨʦʪʠʚʦʜʘʚʣʝʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʧʨʠʤʝʥʷʪʴ ʩʭʝʤʳ ʩ ʨʝʛʫʣʠʨʫʝʤʳʤʠ ʬʘʟʘʤʠ ʛʘʟʦʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

ɺ ʜʚʠʛʘʪʝʣʷʭ ʙʝʟ ʧʨʦʜʫʚʢʠ ʧʨʠʤʝʥʝʥʠʝ ʊʂ ʩ ʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʴʶ ʧʦʚʳʰʝʥʠʷ ʜʘʚʣʝʥʠʷ ʦʢʘʟʳʚʘʝʪʩʷ ʟʘʪʨʫʜʥʠʪʝʣʴʥʳʤ ʠʟ-ʟʘ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʨʦʩʪʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʩʛʦʨʘʥʠʷ. 

ʆʧʪʠʤʘʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʷʚʣʷʝʪʩʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʩʭʝʤʘ ʩ 

ʦʜʥʦʩʪʫʧʝʥʯʘʪʳʤ ʩʚʦʙʦʜʥʳʤ ʪʫʨʙʦʢʦʤʧʨʝʩʩʦʨʦʤ ʠ ʧʨʠʚʦʜʥʳʤ 

ʮʝʥʪʨʦʙʝʞʥʳʤ ʥʘʛʥʝʪʘʪʝʣʝʤ. ʇʎʅ ʧʨʠʚʦʜʠʪʩʷ ʦʪ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ 
ʯʝʨʝʟ ʰʝʩʪʝʨʥʶ ʧʨʠʚʦʜʘ ʥʘʚʝʩʥʳʭ ʘʛʨʝʛʘʪʦʚ (ʤʦʱʥʦʩʪʴ ʥʘ ʧʨʠʚʦʜ 

35 ʢɺʪ) ʩ ʧʦʤʦʱʴʶ ʤʫʣʴʪʠʧʣʠʢʘʪʦʨʘ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʣʫʯʘʝʤʦʡ 

ʫʜʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʠ ʩʦʛʣʘʩʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʨʘʙʦʪʘ ʊʂ 

ʥʘʯʠʥʘʝʪʩʷ ʥʘ 60%, ʧʦʵʪʦʤʫ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʥʘ ʤʘʣʳʭ 

ʥʘʛʨʫʟʢʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʇʎʅ. ʇʨʠ ʥʘʛʨʫʟʢʝ ʙʦʣʝʝ 60% ʇʎʅ ʯʝʨʝʟ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʫʶ ʤʫʬʪʫ ʦʪʢʣʶʯʘʝʪʩʷ ʠ ʚ ʨʘʙʦʪʫ ʚʩʪʫʧʘʝʪ 

ʦʜʥʦʩʪʫʧʝʥʯʘʪʳʡ ʩʚʦʙʦʜʥʳʡ ʊʂ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʩʪʠʛʘʶʪʩʷ 

ʭʦʨʦʰʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʥʘʠʙʦʣʝʝ ʚʳʛʦʜʥʦʝ 
ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʩʢʦʨʦʩʪʴʶ ʛʘʟʦʚ ʠ ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʴʶ 

ʨʘʙʦʯʝʛʦ ʢʦʣʝʩʘ ʪʫʨʙʠʥʳ ʥʘ ʥʦʤʠʥʘʣʴʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ 

ʜʚʠʛʘʪʝʣʷ, ʘ ʪʘʢʞʝ ʤʦʞʥʦ ʫʣʫʯʰʠʪʴ ʫʩʣʦʚʠʷ ʧʫʩʢʘ. 
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ʇʨʦʠʟʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʜʠʟʝʣʴʥʦʡ 

ʩʫʜʦʚʦʡ ʫʩʪʘʥʦʚʢʠ ʩʦ ʩʚʦʙʦʜʥʳʤ ʦʜʥʦʩʪʫʧʝʥʯʘʪʳʤ 

ʪʫʨʙʦʢʦʤʧʨʝʩʩʦʨʦʤ ʧʨʠ ʥʘʣʠʯʠʠ ʧʦʚʳʰʝʥʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘ 

ʚʳʧʫʩʢʝ ʜʚʠʛʘʪʝʣʷ ʜʦ 10 ʤ ʚʦʜ. ʩʪ. ʇʦʚʳʰʝʥʥʦʝ ʧʨʦʪʠʚʦʜʘʚʣʝʥʠʝ 

ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʤʦʱʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʮʠʢʣʘ. 

ɺʳʷʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʦʪ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʬʘʟ ʛʘʟʦʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩ ʨʘʟʣʠʯʥʳʤʠ 
ʚʝʣʠʯʠʥʘʤʠ ʧʨʦʪʠʚʦʜʘʚʣʝʥʠʷ ʥʘ ʚʳʧʫʩʢʝ. ʇʨʠ ʧʦʚʳʰʝʥʥʦʤ 

ʧʨʦʪʠʚʦʜʘʚʣʝʥʠʠ ʥʘ ʚʳʧʫʩʢʝ ʪʝʤʧʝʨʘʪʫʨʘ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʇʨʠ ʤʝʥʴʰʝʡ ʩʢʦʨʦʩʪʠ ʚʳʧʫʩʢʘ ʦʪʨʘʙʦʪʘʚʰʠʭ 

ʛʘʟʦʚ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʚʦʜʘ ʪʝʧʣʘ ʩʥʠʞʘʝʪʩʷ ʠ ʨʘʙʦʯʠʝ ʵʣʝʤʝʥʪʳ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʚʳʧʫʩʢʝ, ʙʫʜʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʥʘʛʨʝʚʘʪʴʩʷ. 

ʇʨʠʤʝʥʝʥʠʝ ʪʫʨʙʠʥʳ ʩ ʜʘʚʣʝʥʠʝʤ ʧʝʨʝʜ ʥʝʡ ʙʦʣʴʰʠʤ, ʯʝʤ 

ʜʘʚʣʝʥʠʝ ʥʘʜʜʫʚʘ, ʚʝʜʝʪ ʢ ʠʩʢʣʶʯʝʥʠʶ ʧʨʦʜʫʚʢʠ ʢʘʤʝʨʳ ʩʛʦʨʘʥʠʷ 

ʜʚʠʛʘʪʝʣʷ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʪʝʧʣʦʥʘʧʨʷʞʸʥʥʦʩʪʴ ʢʣʘʧʘʥʦʚ ʚʳʧʫʩʢʘ . 
ɺʳʧʦʣʥʝʥʳ ʨʘʩʯʝʪʳ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʜʚʠʛʘʪʝʣʷ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʚʦʟʜʫʭʦʩʥʘʙʞʝʥʠʷ. ʅʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʘʷ 

ʩʠʩʪʝʤʘ ʚʦʟʜʫʭʦʩʥʘʙʞʝʥʠʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʢʦʤʧʦʥʦʚʢʠ ʥʘ ʜʘʥʥʦʤ ʜʚʠʛʘʪʝʣʝ ʷʚʣʷʝʪʩʷ ʩʭʝʤʘ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʥʘʜʜʫʚʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʘ ʙʳʣʘ 

ʧʦʩʪʨʦʝʥʘ ʥʘʛʨʫʟʦʯʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʚʠʛʘʪʝʣʷ ʩ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʦʡ ʥʘʜʜʫʚʘ. ɼʘʥʥʘʷ ʩʭʝʤʘ ʧʦʟʚʦʣʷʝʪ 
ʜʦʩʪʠʛʥʫʪʴ ʭʦʨʦʰʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ ʨʝʞʠʤʝ 

ʥʦʤʠʥʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʠ ʫʣʫʯʰʠʪʴ ʫʩʣʦʚʠʷ ʧʫʩʢʘ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʝʜʣʦʞʝʥʳ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʫʣʫʯʰʝʥʠʶ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʩʫʜʦʚʦʡ ʩʠʣʦʚʦʡ 

ʫʩʪʘʥʦʚʢʠ. ʆʜʥʠʤ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʧʦʚʳʰʝʥʠʷ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʜʘʥʥʦʡ ʩʠʣʦʚʦʡ ʫʩʪʘʥʦʚʢʠ ʷʚʣʷʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝ ʨʝʛʫʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ ʥʘʜʜʫʚʘ ʠ, ʚ ʩʣʫʯʘʝ ʯʘʩʪʦʛʦ 

ʠʟʤʝʥʝʥʠʷ ʧʨʦʪʠʚʦʜʘʚʣʝʥʠʷ, ʫʩʪʘʥʦʚʢʘ ʤʝʭʘʥʠʟʤʘ ʩ 
ʨʝʛʫʣʠʨʫʝʤʳʤʠ ʬʘʟʘʤʠ ʛʘʟʦʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

ʆʜʥʠʤ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʧʦʚʳʰʝʥʠʷ ʤʦʱʥʦʩʪʠ 

ʜʚʠʛʘʪʝʣʷ ʜʦ 880 ʢɺʪ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʥʘʜʜʫʚʘ ʩ ʫʚʝʣʠʯʝʥʥʦʡ 

ʩʪʝʧʝʥʴʶ ʧʦʚʳʰʝʥʠʷ ʜʘʚʣʝʥʠʷ. ʅʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 

ʦʛʨʘʥʠʯʝʥʠʝ ʧʦ ʚʝʣʠʯʠʥʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʩʛʦʨʘʥʠʷ, ʘ 

ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝ ʪʝʧʣʦʥʘʧʨʷʞʝʥʥʦʩʪʠ ʜʝʪʘʣʝʡ ʎʇɻ ʠʟ-ʟʘ 

ʠʩʢʣʶʯʝʥʠʷ ʧʨʦʜʫʚʢʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʥʘʠʙʦʣʝʝ 
ʚʳʛʦʜʥʘʷ ʩʠʩʪʝʤʘ ʚʦʟʜʫʭʦʩʥʘʙʞʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʟʘʜʘʥʥʫʶ 

ʤʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ (715 ʢɺʪ) ʧʨʠ ʨʘʙʦʪʝ ʩ  ʧʦʚʳʰʝʥʥʳʤ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʥʘ ʚʳʧʫʩʢʝ 10 ʤ ʚʦʜ. ʩʪ. 
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UZE-SADDLE 
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Despite the development in the world of engineering and 

technology in agriculture enjoyed the services of horses today. For 

example, in developed European countries for compliance with the rules 
of order in the downtown patrol officers enjoyed with horses. When we 

talk about horses, we know a lot of legends, fairy tales in the history of 

the hearth, listened to like this interesting stories about horses. On this 

basis, we, too, as inseparable parts of agriculture of Equine. Since 

breeding is an integral part of agriculture, we also for the development 

of this industry, we want to make your effort and guided conversation 

on a horse saddle security. 

Creating seat Uz e-saddle is the first stage of the project with the 
use of modern technology, designed in equestrian sport for professional 

athletes and amateurs riding. In most cases, when a rider falls, there is a 

strong likelihood that the foot can get stuck in the stirrup, the horse rider 

drag, dropped out of the saddle, and will not be able to stop it. This may 

cause severe injury or even death to a person. Electronic seat Uz e-

saddle, will maximize avoid injury when falling, as if dropped from the 

saddle automatically separated stirrups and the horse loses the review, 
which will stop it. The saddle is provided with three sensors in the upper 

part, which is read is measured and the weight change and optical 

indicators and in the moment when the rider fall its absence in the 

saddle within 0.3 - 0.5 seconds send a signal to the control 

microcontroller AVR. At this point comes reverse action return device 

(electromagnetic coil), whereby the stirrups are separated from the seat. 

In the second phase of the project in a bridle (over the eyes of the horse) 

is set signal receiving device (remote blue tooth module) and a chip 
circuit that controls the movement of the blinders that cover the horse's 

eyes. In the fall of the rider can be so that the rider can fall under the 

hooves of the horses, and get strong traumatic blow. Therefore, at the 

time of the fall of the rider at the same time returning the device back, 

separating the stirrups of the saddle, the blinkers are activated 

mailto:Sattor_0707@mail.ru
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(elektroshory), automatically closing the horse's eyes. Based on the 

psychology of action of horses, in the case of complete absence of the 

review, when they closed their eyes, 80% of them freeze in place and 

stop moving. Advantages and disadvantages of the saddle Uz e-saddle 

saddles compared to previously established to our project: 

Uzbek saddle. According to historical data of production of 

saddles in the territory of the Republic of Uzbekistan originates from the 
second half of the first millennium BC. In the fifth century BC 

manufacturing saddles reached the level of craft and perfected over the 

centuries. To date, the production of saddles has reached the level of art. 

- Saddle mainly made of ripe willow wood, dried for 1-2 years. 

The wooden base member of the seat parts 12, each of which is 

manufactured and handled separately. 

In view of all this, the modern model of the Uzbek seat has been 

improved, supplemented by some electronic elements and a security 
system. That is, without changing the basic design of the saddle, were 

placed in it more ustroystvatak, so they do not interfere with the rider 

and the horse in motion. 

Jumping saddle. Patent number in US 6688087 B2. This seat is 

made with a rigid frame of the seat, and with leather covering, suited to 

the foam (sweat horse image from prolonged physical exertion). To the 

body, made of wood stirrups mounted on a metal mounting, operating 
by the spring. In the case of the fall of the rider and the abrupt change in 

the stirrup strap movement there is a mechanical effect on the spring, 

and is separated from the stirrup of the saddle. It has many amenities 

seat for the rider, but when compared with the saddle UZ smarte-saddle 

these amenities are obvious differences. Disadvantages UZ smarte-

saddle are in rare cases, technical shortcomings such as broken seat 

when it is improperly installed or due to lack of charge in the battery, 

improper placement of the stirrup or reverse return device 
(elektromagnitnoy katushki). 

Advantages UZ smarte-saddle are: a fall from a horse rider, 

sensors detect the absence of a rider in the saddle thanks to the program 

laid down and send a signal for 0.3 seconds on the microcontroller 

(AVR). Whereupon stirrups are released and separated from the valve 

seat. This does not give the fallen rider tangled in the stirrups and hang 

on the horse, caught his foot. This is much less risk of injury. 

HI -TECH saddle. In sedleimeetsya compass, gyroscope, GPS-
navigator and cooling device inside of the blanket (capes for horses). 

Using a special button in the saddle, you can get information about the 

climatic conditions of the region, to measure the speed and frequency of 



36 
 

the rider's pulse. This invention is very complex, with many features, 

but the author has not seen the fall of the rider from the horse and its 

safety. In the saddle (Uz e saddle) provides for the use of insulating 

material over the entire seat frame to isolate the horse from electrical 

discharges. Material will be located between the saddle and the horse, to 

minimize the risk of electric shock. 

 

The principle of operation and type of saddle Uz e-saddle 
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http://spie.org/profile/Alexis.Mendez-5181
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ʉɽʂʎʀʗ 4. ɸʨʭʠʪʝʢʪʫʨʘ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

 

 

ɸʥʜʨʦʩʦʚʘ ɸ. ɺ., ɻʘʚʨʠʣʦʚʘ ʅ.ɻ. 
ʩʪʫʜʝʥʪ rʤʘʛʠʩʪʨʘʪʫʨʳ  

ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʆɹɽʉʇɽʏɽʅʀɽ ʇʈʆʏʅʆʉʊʀ ʀ ʕʂʉʇʃʋɸʊɸʎʀʆʅʅʆʁ 

ʅɸɼɽɾʅʆʉʊʀ ɿɼɸʅʀʁ ʀ ʉʆʆʈʋɾɽʅʀʁ  
ʅɸ ʇʆɼʈɸɹɸʊʓɺɸɽʄʓʍ ʊɽʈʈʀʊʆʈʀʗʍ 

ʂʆʅʉʊʈʋʂʊʀɺʅʓʄʀ ʄɽʈɸʄʀ ɿɸʑʀʊʓ 

 

ʀʥʪʝʥʩʠʚʥʘʷ ʜʦʙʳʯʘ ʥʝʬʪʠ ʠ ʛʘʟʘ ʚ ʢʨʫʧʥʳʭ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʨʘʡʦʥʘʭ ʥʘʨʫʰʘʝʪ ʧʨʠʨʦʜʥʫʶ, ʚʢʣʶʯʘʷ 

ʛʝʦʣʦʛʠʯʝʩʢʫʶ, ʩʨʝʜʫ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʝʨʝʩʪʨʘʠʚʘʝʪ 

ʛʠʜʨʦʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʝ ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʟʝʤʥʦʡ 
ʢʦʨʝ. ʅʘ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʚʩʣʝʜʩʪʚʠʝ ʚʳʝʤʢʠ ʧʣʘʩʪʦʚ ʧʨʦʠʩʭʦʜʠʪ 

ʩʜʚʠʞʝʥʠʝ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʧʨʦʷʚʣʷʶʱʝʝʩʷ ʥʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ 

ʚʠʜʝ ʦʩʝʜʘʥʠʡ, ʧʨʦʛʠʙʦʚ, ʥʘʢʣʦʥʦʚ, ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʜʚʠʞʝʥʠʡ ʠ 

ʜʨʫʛʠʭ ʜʝʬʦʨʤʘʮʠʡ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʧʦʚʨʝʞʜʝʥʠʷ ʠ ʜʘʞʝ ʨʘʟʨʫʰʝʥʠʷ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ.  

ʇʨʦʝʢʪʘʤʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʧʦʜʨʘʙʘʪʳʚʘʝʤʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʩʣʝʜʫʝʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʟʘʱʠʪʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʨʦʯʥʦʩʪʴ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʫʶ 
ʥʘʜʝʞʥʦʩʪʴ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʚ ʧʝʨʠʦʜ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʜʝʬʦʨʤʘʮʠʡ ʠ ʧʦʩʣʝ ʠʭ ʟʘʚʝʨʰʝʥʠʷ.  

ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʵʪʠʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʷʚʣʷʶʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʝ ʚʝʣʠʯʠʥʳ ʦʞʠʜʘʝʤʳʭ ʜʝʬʦʨʤʘʮʠʡ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʫʯʘʩʪʢʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ: ʦʩʝʜʘʥʠʝ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʜʝʬʦʨʤʘʮʠʷ (ʨʘʩʪʷʞʝʥʠʝ-ʩʞʘʪʠʝ), ʥʘʢʣʦʥ, 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʢʨʠʚʠʟʥʘ ʠʣʠ ʦʙʨʘʪʥʳʡ ʝʡ ʤʠʥʠʤʘʣʴʥʳʡ ʨʘʜʠʫʩ 

ʢʨʠʚʠʟʥʳ, ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʩʜʚʠʞʝʥʠʝ [1]. 
ɿʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ ʥʘ ʧʦʜʨʘʙʘʪʳʚʘʝʤʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʤʦʛʫʪ 

ʧʨʦʝʢʪʠʨʦʚʘʪʴʩʷ ʧʦ ʪʨʝʤ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʩʭʝʤʘʤ: ʞʝʩʪʢʦʡ, 

ʧʦʜʘʪʣʠʚʦʡ ʠʣʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ [2]. 

ɾʝʩʪʢʘʷ ʢʦʥʩʪʨʫʢʪʠʚʥʘʷ ʩʭʝʤʘ ʟʜʘʥʠʷ ʨʝʘʣʠʟʫʝʪʩʷ ʧʫʪʝʤ 

ʦʙʲʝʜʠʥʝʥʠʷ ʥʝʩʫʱʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʝʜʠʥʫʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-

ʞʝʩʪʢʫʶ ʩʠʩʪʝʤʫ. ʇʨʠ ʵʪʦʤ ʥʝʩʫʱʠʝ ʵʣʝʤʝʥʪʳ ʟʜʘʥʠʷ ʠ ʠʭ 

ʩʦʧʨʷʞʝʥʠʷ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʠʣʠʷ, ʢʦʪʦʨʳʝ 
ʤʦʛʫʪ ʙʳʪʴ ʚʳʟʚʘʥʳ ʥʝʨʘʚʥʦʤʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ ʦʩʥʦʚʘʥʠʷ ʚ 

ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʘ ʪʘʢʞʝ ʥʝʨʘʚʥʦʤʝʨʥʳʤʠ ʦʩʝʜʘʥʠʷʤʠ ʠ 
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ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʜʝʬʦʨʤʘʮʠʷʤʠ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠ ʛʦʨʥʳʭ 

ʧʦʜʨʘʙʦʪʢʘʭ. 

 ʆʩʥʦʚʥʦʡ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʤʝʨʦʡ ʟʘʱʠʪʳ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ ʦʪ ʥʝʨʘʚʥʦʤʝʨʥʳʭ ʦʩʘʜʦʢ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ 

ʩʜʚʠʞʝʥʠʡ ʷʚʣʷʝʪʩʷ ʨʘʟʨʝʟʢʘ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʚʝʨʪʠʢʘʣʴʥʳʤʠ 

ʜʝʬʦʨʤʘʮʠʦʥʥʳʤʠ ʰʚʘʤʠ ʥʘ ʟʘʤʢʥʫʪʳʝ ʦʪʩʝʢʠ. ʇʨʠ ʵʪʦʤ 

ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʰʚʳ ʜʦʣʞʥʳ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʥʘ ʛʨʘʥʠʮʘʭ 
ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʩʝʢʮʠʡ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦʡ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʤʝʨʦʡ ʚ ʩʣʫʯʘʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʷʚʣʷʝʪʩʷ ʫʩʠʣʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʡ ʟʘʤʢʥʫʪʳʭ ʦʪʩʝʢʦʚ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʩʯʝʪʦʤ. 

ʊʘʢʞʝ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʦ ʞʝʩʪʢʦʡ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʩʭʝʤʝ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʤʝʨ ʟʘʱʠʪʳ [3].: 

- ʫʩʠʣʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ 
ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ; 

- ʦʙʲʝʜʠʥʝʥʠʝ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʚ ʞʝʩʪʢʠʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʩʠʩʪʝʤʳ; 

- ʫʩʪʨʦʡʩʪʚʦ ʬʫʥʜʘʤʝʥʪʥʳʭ ʠ ʧʦʵʪʘʞʥʳʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ 

ʧʦʷʩʦʚ ï ʜʣʷ ʙʝʩʢʘʨʢʘʩʥʳʭ ʠ ʩʚʷʟʝʡ-ʨʘʩʧʦʨʦʢ ï ʜʣʷ 

ʢʘʨʢʘʩʥʳʭ ʟʜʘʥʠʡ; 

- ʫʩʪʨʦʡʩʪʚʦ ʬʫʥʜʘʤʝʥʪʦʚ ʚ ʚʠʜʝ ʩʧʣʦʰʥʳʭ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʧʣʠʪ, ʧʝʨʝʢʨʝʩʪʥʳʭ ʙʘʣʦʢ, ʙʘʣʦʢ-ʩʪʝʥʦʢ, 
ʬʫʥʜʘʤʝʥʪʥʳʭ ʩʚʷʟʝʡ-ʨʘʩʧʦʨʦʢ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʦ ʧʦʜʘʪʣʠʚʦʡ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʩʭʝʤʝ, 

ʚʢʣʶʯʘʷ ʨʘʟʨʝʟʢʫ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʜʝʬʦʨʤʘʮʠʦʥʥʳʤʠ ʰʚʘʤʠ, 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʱʠʪʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ [3]: 

- ʫʩʪʨʦʡʩʪʚʦ ʚ ʬʫʥʜʘʤʝʥʪʥʦʡ ʯʘʩʪʠ ʟʜʘʥʠʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 
ʰʚʘ ʩʢʦʣʴʞʝʥʠʷ;  

- ʚʚʝʜʝʥʠʝ ʰʘʨʥʠʨʥʳʭ ʠ ʧʦʜʘʪʣʠʚʳʭ ʩʦʧʨʷʞʝʥʠʡ ʤʝʞʜʫ 

ʵʣʝʤʝʥʪʘʤʠ ʥʝʩʫʱʠʭ ʠ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ; 
- ʩʥʠʞʝʥʠʝ ʞʝʩʪʢʦʩʪʠ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ; 

- ʚʚʝʜʝʥʠʝ ʛʠʙʢʠʭ ʚʩʪʘʚʦʢ ʠ ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʦ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ 

ʩʭʝʤʝ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʩʦʯʝʪʘʥʠʷ ʤʝʨ ʟʘʱʠʪʳ, ʨʝʢʦʤʝʥʜʫʝʤʳʭ 

ʜʣʷ ʞʝʩʪʢʦʡ ʠ ʧʦʜʘʪʣʠʚʦʡ ʩʭʝʤ. 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʢʘʢ ʜʣʷ 

ʧʦʜʟʝʤʥʦʡ, ʪʘʢ ʠ ʜʣʷ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʝʡ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʠ ʠʭ 

ʧʨʦʜʦʣʴʥʳʭ ʠ ʧʦʧʝʨʝʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʨʠ ʟʘʱʠʪʝ ʦʪ 
ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʦʩʥʦʚʘʥʠʷ. 
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ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʤʝʨʳ ʟʘʱʠʪʳ ʤʦʛʫʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʳ ʢʘʢ 

ʚ ʧʝʨʠʦʜ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʦʦʨʫʞʝʥʠʡ, ʪʘʢ ʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʧʦʜʨʘʙʦʪʢʦʡ ʚ ʧʝʨʠʦʜ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ɼʣʷ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʟʜʘʥʠʡ, ʧʦʩʪʨʦʝʥʥʳʭ ʙʝʟ ʩʧʝʮʠʘʣʴʥʳʭ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʨʠʤʝʥʷʶʪ ʩʣʝʜʫʶʱʠʝ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʤʝʨʳ ʟʘʱʠʪʳ [3]: 

- ʨʘʟʜʝʣʝʥʠʝ ʟʜʘʥʠʡ ʥʘ ʩʝʢʮʠʠ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ 
ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʰʚʦʚ; 

- ʫʩʠʣʝʥʠʝ ʟʜʘʥʠʡ ʪʷʞʘʤʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʥʘ ʦʜʥʦʤ ʠʣʠ 
ʥʝʩʢʦʣʴʢʠʭ ʫʨʦʚʥʷʭ ʧʦ ʧʝʨʠʤʝʪʨʫ ʩʪʝʥ; 

- ʫʩʪʘʥʦʚʢʘ ʟʜʘʥʠʡ ʥʘ ʜʦʤʢʨʘʪʳ ʩ ʧʦʜʚʝʜʝʥʠʝʤ 

ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʠʣʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʦʙʚʷʟʦʯʥʳʭ ʙʘʣʦʢ ʧʦʜ 

ʥʘʨʫʞʥʳʝ ʠ ʚʥʫʪʨʝʥʥʠʝ ʩʪʝʥʳ; 

- ʦʪʨʳʚʢʘ ʚʦʢʨʫʛ ʟʜʘʥʠʡ ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʭ ʪʨʘʥʰʝʡ, 

ʢʦʥʮʝʥʪʨʠʨʫʶʱʠʭ ʚ ʩʝʙʝ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʜʝʬʦʨʤʘʮʠʡ ʩ 
ʮʝʣʴʶ ʨʘʟʨʷʜʢʠ ʥʘʧʨʷʞʝʥʠʡ ʚ ʟʜʘʥʠʷʭ; 

- ʫʩʪʨʦʡʩʪʚʦ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʧʣʠʪ ʠ ʧʦʷʩʦʚ ʧʦ ʛʨʫʥʪʫ ʠʣʠ 

ʥʘ ʫʨʦʚʥʝ ʧʝʨʝʢʨʳʪʠʷ ʥʘʜ ʧʦʜʚʘʣʦʤ; 

- ʧʦʜʚʝʜʝʥʠʝ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʬʫʥʜʘʤʝʥʪʦʚ; 

- ʫʢʨʝʧʣʝʥʠʝ ʦʪʜʝʣʴʥʦ ʩʪʦʷʱʠʭ ʢʦʣʦʥʥ ʠ ʪ. ʜ. 

ɽʩʣʠ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʥʝʚʦʟʤʦʞʥʦ 

ʫʩʪʨʘʥʠʪʴ ʥʝʨʘʚʥʦʤʝʨʥʳʝ ʦʩʘʜʢʠ, ʪʦ ʦʞʠʜʘʝʤʦʝ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʝ 
ʤʦʞʝʪ ʙʳʪʴ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʝʥʦ ʚʚʝʜʝʥʠʝʤ ʩʧʝʮʠʘʣʴʥʳʭ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ: 

- ʩʪʨʦʠʪʝʣʴʥʳʡ ʧʦʜʲʝʤ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. ʇʨʠ ʙʦʣʴʰʠʭ 
ʚʦʟʤʦʞʥʳʭ ʦʩʘʜʢʘʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʬʫʥʜʘʤʝʥʪʳ 

ʫʩʪʨʘʠʚʘʶʪ ʚʳʰʝ ʥʘ ʨʘʩʯʝʪʥʫʶ ʚʝʣʠʯʠʥʫ ʦʩʘʜʢʠ; 

- ʫʚʝʣʠʯʝʥʠʝ ʛʠʙʢʦʩʪʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. ʇʨʦʪʷʞʝʥʥʦʝ ʚ 

ʧʣʘʥʝ ʟʜʘʥʠʝ ʠʣʠ ʩʦʦʨʫʞʝʥʠʝ ʨʘʟʨʝʟʘʶʪ ʥʘ ʦʪʜʝʣʴʥʳʝ 

ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʩʝʢʮʠʠ ʦʩʘʜʦʯʥʳʤʠ ʰʚʘʤʠ, ʩ ʧʦʤʦʱʴʶ 
ʢʦʪʦʨʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʨʘʚʥʦʤʝʨʥʘʷ  ʦʩʘʜʢʘ ʦʪʜʝʣʴʥʳʭ 

ʩʝʢʮʠʡ ʟʜʘʥʠʷ ʠʣʠ ʩʦʦʨʫʞʝʥʠʷ. 

ʆʩʘʜʦʯʥʳʤʠ ʰʚʘʤʠ ʨʘʟʨʝʟʘʶʪ ʟʜʘʥʠʝ ʧʦ ʚʳʩʦʪʝ ʜʦ ʧʦʜʦʰʚʳ 

ʬʫʥʜʘʤʝʥʪʘ, ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʪ ʨʘʟʨʫʰʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʧʨʠ 

ʚʦʟʤʦʞʥʦʡ ʥʝʨʘʚʥʦʤʝʨʥʦʡ ʦʩʘʜʢʠ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ ʟʜʘʥʠʷ. ɺ 

ʢʠʨʧʠʯʥʳʭ ʩʪʝʥʘʭ ʰʚʳ ʟʘʧʦʣʥʷʶʪʩʷ ʣʝʛʢʦ ʩʞʠʤʘʝʤʳʤ 

ʤʘʪʝʨʠʘʣʦʤ. ʐʠʨʠʥʘ ʦʩʘʜʦʯʥʦʛʦ ʰʚʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʠ ʟʘʚʠʩʠʪ ʦʪ 

ʚʦʟʤʦʞʥʦʛʦ ʢʨʝʥʘ ʩʤʝʞʥʳʭ ʬʫʥʜʘʤʝʥʪʦʚ. 
ɺ ʟʜʘʥʠʷʭ ʢʘʨʢʘʩʥʦʛʦ ʪʠʧʘ ʦʩʘʜʦʯʥʳʡ ʰʦʚ ʫʩʪʨʘʠʚʘʶʪ ʧʨʠ 

ʧʦʤʦʱʠ ʰʘʨʥʠʨʥʳʭ ʧʦʜʚʝʩʦʢ, ʜʦʧʫʩʢʘʶʱʠʭ ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʠ 

ʚʝʨʪʠʢʘʣʴʥʦʝ ʩʤʝʱʝʥʠʷ ʦʪʩʝʢʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ. ʊʘʢʠʤ 
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ʦʙʨʘʟʦʤ, ʨʦʣʴ ʦʩʘʜʦʯʥʦʛʦ ʰʚʘ ʚʳʧʦʣʥʷʝʪ ʮʝʣʳʡ ʧʨʦʣʝʪ ʟʜʘʥʠʷ ʠʣʠ 

ʩʦʦʨʫʞʝʥʠʷ. 

ɺ ʤʝʩʪʘʭ ʫʩʪʨʦʡʩʪʚʘ ʦʩʘʜʦʯʥʳʭ ʰʚʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʫʩʪʨʘʠʚʘʶʪʩʷ ʧʘʨʥʳʝ ʩʪʝʥʳ ʠʣʠ ʢʦʣʦʥʥʳ. 

ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʦʩʘʜʦʯʥʳʤʠ ʰʚʘʤʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʩʯʸʪʦʤ 

ʢʦʥʩʪʨʫʢʮʠʠ ʥʘ ʠʟʛʠʙ. ʆʨʠʝʥʪʠʨʦʚʦʯʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʧʨʠʥʠʤʘʝʪʩʷ 

ʨʘʚʥʳʤ : 
- ʜʣʷ ʛʨʘʞʜʘʥʩʢʠʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʥʦʛʦʵʪʘʞʥʳʭ ʟʜʘʥʠʡ 

20-40ʤ; 

- ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʜʥʦʵʪʘʞʥʳʭ ʟʜʘʥʠʡ ï 40-80ʤ  [3]. 

ʇʨʠʤʝʥʝʥʠʝ ʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦʟʚʦʣʷʪ ʩʦʢʨʘʪʠʪʴ 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʚʝʣʠʯʠʥʳ ʦʞʠʜʘʝʤʳʭ ʜʝʬʦʨʤʘʮʠʡ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ ʠ ʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ ʫʯʘʩʪʢʝ ʛʦʨʥʳʭ ʧʦʜʨʘʙʦʪʦʢ. 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʫʝʤʦʡ ʣʠʪʝʨʘʪʫʨ r
1. ʋʢʘʟʘʥʠʷ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʥʘ 

ʧʦʜʨʘʙʘʪʳʚʘʝʤʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. ʄʦʩʢʚʘ, 2005ʛ. 64ʩ. 

2. ʉʇ 21.13330.2012. ɿʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ ʥʘ ʧʦʜʨʘʙʘʪʳʚʘʝʤʳʭ 
ʪʝʨʨʠʪʦʨʠʷʭ ʠ ʧʨʦʩʘʜʦʯʥʳʭ ʛʨʫʥʪʘʭ. ɺʚʝʜ. 2013ʛ..ʄʦʩʢʚʘ: 

ʄʠʥʨʝʛʠʦʥ ʈʦʩʩʠʠ, 2012. 115 ʩ. 

3. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʥʘ 

ʧʦʜʨʘʙʘʪʳʚʘʝʤʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʏʘʩʪʴ II ʇʨʦʤʳʰʣʝʥʥʳʝ ʠ 
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ʆʬʠʮʠʘʣʴʥʦʝ ʥʘʟʚʘʥʠʝ ʪʝʣʝʙʘʰʥʠ - ʘʥʪʝʥʥʘ-ʤʘʯʪʦʚʦʝ 

ʩʦʦʨʫʞʝʥʠʝ (ɸʄʉ). ɺʧʝʨʚʳʝ ʚ ʤʠʨʝ ʞʝʣʝʟʦʙʝʪʦʥʥʘʷ ʪʝʣʝʙʘʰʥʷ 

ʧʦʷʚʠʣʘʩʴ ʚ ʐʪʫʪʛʘʨʪʝ ʚ 1956 ʛʦʜʫ, ʠ ʩ ʪʦʛʦ ʚʨʝʤʝʥʠ ʦʥʘ ʧʣʦʪʥʦ 

ʚʦʰʣʘ ʚ ʘʨʭʠʪʝʢʪʫʨʥʫʶ ʩʨʝʜʫ ʛʦʨʦʜʘ.  ʊʝʣʝʙʘʰʥʷ ʠʤʝʝʪ ʩʚʦʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʝ ʧʨʠʟʥʘʢʠ ʠ ʧʘʨʘʤʝʪʨʳ, ʠ ʧʦʵʪʦʤʫ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʦʨʫʞʝʥʠʷ ʤʳ 

ʩʤʦʞʝʤ ʦʪʣʠʯʠʪʴ ʙʘʰʥʶ ʦʪ ʤʘʯʪʳ. ʂ ʤʘʯʪʦʚʦʤʫ ʩʦʦʨʫʞʝʥʠʶ 
ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʈʠʞʩʢʫʶ ʪʝʣʝʙʘʰʥʶ, ʦʥʘ ʦʧʠʨʘʝʪʩʷ ʥʘ ʪʨʠ ʦʧʦʨʳ, 

ʚ ʜʚʫʭ ʠʟ ʥʠʭ ʥʘʭʦʜʷʪʩʷ ʩʢʦʨʦʩʪʥʳʝ ʣʠʬʪʳ, ʘ ʚ ʪʨʝʪʴʝʡ ʨʝʟʝʨʚʥʘʷ 

ʣʝʩʪʥʠʮʘ ʠ ʢʘʙʝʣʷ. ʇʨʠʤʝʨʦʤ ʙʦʣʝʝ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʚʠʜʘ ʙʘʰʝʥ, 

ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ "ɹʝʨʣʠʥʩʢʘʷ ʪʝʣʝʙʘʰʥʷ", ʢʦʥʩʪʨʫʢʮʠʷ ʢʦʪʦʨʦʡ, 

ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʦʛʦ ʞʝʣʝʟʦʙʝʪʦʥʥʦʛʦ ʩʪʦʣʙʘ, ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʧʦʨ[1].  

ɻʣʘʚʥʦʡ ʬʫʥʢʮʠʝʡ ʪʝʣʝʙʘʰʥʠ ʙʳʣ, ʠ ʦʩʪʘʝʪʩʷ ʧʨʠʸʤ 

ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʩʠʛʥʘʣʘ, ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ ʤʝʩʪʦʤ ʨʘʟʤʝʱʝʥʠʷ 
ʩʣʫʞʠʪ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʪʦʯʢʘ ʛʦʨʦʜʘ, ʢʦʪʦʨʘʷ ʯʘʩʪʦ ʩʦʚʤʝʱʝʥʘ 

ʩ ʦʙʟʦʨʥʦʡ ʧʣʦʱʘʜʢʦʡ ʤʝʩʪʥʦʩʪʠ. 

ʆʜʥʠʤ ʠʟ ʩʠʤʚʦʣʦʚ ʤʥʦʛʠʭ ʛʦʨʦʜʦʚ ʈʦʩʩʠʠ ʠ ɿʘʨʫʙʝʞʥʳʭ 

ʩʪʨʘʥ ʷʚʣʷʶʪʩʷ ʪʝʣʝʙʘʰʥʠ, ʢʦʪʦʨʳʝ ʙʣʘʛʦʜʘʨʷ ʩʚʦʠʤ 

ʚʥʫʰʠʪʝʣʴʥʳʤ ʨʘʟʤʝʨʘʤ ʧʨʠʚʣʝʢʘʶʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʪʫʨʠʩʪʦʚ. ʉʘʤʦʡ ʚʳʩʦʢʦʡ ʠʟ ʪʘʢʠʭ ʙʘʰʝʥ ʚ ʤʠʨʝ ʷʚʣʷʝʪʩʷ 

"ʅʝʙʝʩʥʦʝ ʜʝʨʝʚʦ ʊʦʢʠʦ" (ʈʠʩ.1.ʙ), ʘ ʚ ʈʦʩʩʠʠ ʧʦʯʝʪʥʦʝ ʧʝʨʚʦʝ 
ʤʝʩʪʦ ʟʘʥʷʣʘ "ʆʩʪʘʥʢʠʥʩʢʘʷ ʪʝʣʝʙʘʰʥʷ" (ʈʠʩ.1.ʘ) [2]. 

ɺʨʝʤʷ ʥʝ ʩʪʦʠʪ ʥʘ ʤʝʩʪʝ, ʥʘ ʩʤʝʥʫ ʛʘʙʘʨʠʪʥʳʤ ʙʘʰʥʷʤ 

ʧʨʠʭʦʜʷʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʨʠʝʤʥʠʢʠ ʩʧʫʪʥʠʢʦʚʦʛʦ ʚʝʱʘʥʠʷ ʠ 

ʢʘʙʝʣʴʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʚʣʠʷʶʪ ʥʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʪʝʣʝʙʘʰʝʥ. ʅʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʪʦʣʴ ʙʳʩʪʨʦ 

ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʣʘʩʪʠ ʚʝʱʘʥʠʷ, ʪʝʣʝʙʘʰʥʷ ʥʝ 

ʩʪʘʣʘ ʧʨʦʡʜʝʥʥʳʤ ʵʪʘʧʦʤ, ʘ ʥʘʦʙʦʨʦʪ ʧʨʠʦʙʨʝʣʘ ʥʦʚʳʝ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʬʦʨʤʳ ʠ ʩʪʠʣʝʚʳʝ ʨʝʰʝʥʠʷ. ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ 
ʧʦʩʣʫʞʠʪʴ ʙʘʰʥʷ "ɻʫʘʥʯʞʦʫ", ʩʝʪʯʘʪʘʷ ʦʙʦʣʦʯʢʘ ʢʦʪʦʨʦʡ 

ʠʟʛʦʪʦʚʣʝʥʘ ʠʟ ʩʪʘʣʴʥʳʭ ʪʨʫʙ. ɺʝʥʯʘʝʪ ʵʪʫ ʢʦʥʩʪʨʫʢʮʠʶ 

ʚʳʩʦʢʠʡ ʰʧʠʣʴ ʚ 160 ʤʝʪʨʦʚ. ʀʤʝʥʥʦ ʧʦ ʧʘʪʝʥʪʫ ʨʫʩʩʢʦʛʦ 

ʘʨʭʠʪʝʢʪʦʨʘ ʐʫʭʦʚʘ, ʫʜʘʣʦʩʴ ʨʝʘʣʠʟʦʚʘʪʴ ʪʘʢʫʶ ʢʦʥʩʪʨʫʢʮʠʶ 

[3]. ʅʝ ʤʝʥʝʝ ʠʥʪʝʨʝʩʥʳʤ ʦʙʨʘʟʦʤ ʩʪʘʣʘ ʙʘʰʥʷ "ɺʦʩʪʦʯʥʘʷ 

ʞʝʤʯʫʞʠʥʘ", ʦʥʘ ʟʘʥʠʤʘʝʪ ʚʪʦʨʦʝ ʤʝʩʪʦ ʧʦ ʚʳʩʦʪʝ ʩʦʦʨʫʞʝʥʠʷ, 

ʩʨʝʜʠ ʪʝʣʝʙʘʰʝʥ ʚ ɸʟʠʠ [4]. ɺ ʦʙʨʘʟʝ ʙʘʰʥʠ, ʟʘʧʨʦʝʢʪʠʨʦʚʘʥʦ 

ʜʚʝ ʩʬʝʨʠʯʝʩʢʠʝ ʦʙʦʣʦʯʢʠ, ʩʘʤʘʷ ʚʝʨʭʥʷʷ ʥʘʭʦʜʠʪʩʷ ʥʘ ʚʳʩʦʪʝ 
263 ʤʝʪʨʘ ʥʘʜ ʟʝʤʣʝʡ, ʘ ʝʸ ʜʠʘʤʝʪʨ ʩʦʩʪʘʚʠʣ 45 ʤʝʪʨʦʚ. 

ʉʧʝʮʠʘʣʴʥʦ ʩʦʟʜʘʥʥʘʷ ʪʨʝʭʤʝʨʥʘʷ ʧʦʜʩʚʝʪʢʘ, ʧʦʤʦʛʘʝʪ 

ʧʦʜʯʝʨʢʥʫʪʴ ʚʩʶ ʥʝʦʙʳʯʥʦʩʪʴ ʜʘʥʥʦʡ ʪʝʣʝʙʘʰʥʠ.  
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 ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʣʝʙʘʰʥʠ - ʵʪʦ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʢʦʤʧʣʝʢʩʳ, ʦʥʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʧʝʨʝʜʦʚʳʝ ʥʘʫʯʥʳʝ ʠ 

ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʨʘʟʨʘʙʦʪʢʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʩʥʦʚʥʦʝ 

ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʦʩʪʘʣʦʩʴ ʥʝʠʟʤʝʥʥʳʤ, ʥʦ ʚʤʝʩʪʝ ʩ ʪʝʤ ʥʘ ʥʠʭ 

ʨʘʟʤʝʱʘʶʪ ʢʘʬʝ, ʢʠʥʦʪʝʘʪʨʳ, ʟʘʣʳ ʜʣʷ ʢʦʥʬʝʨʝʥʮʠʠ, ʩʤʦʪʨʦʚʳʝ 

ʧʣʦʱʘʜʢʠ, ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ. ʉʪʨʘʥʳ 

ʚʩʝʛʦ ʤʠʨʘ, ʠʟʦʙʨʝʪʘʶʪ ʥʦʚʳʝ ʪʝʣʝʙʘʰʥʠ ʠ ʜʝʣʘʶʪ ʠʭ ʙʦʣʝʝ 
ʚʳʩʦʢʠʤʠ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʠʥʪʝʨʝʩʥʳʤʠ ʚ ʜʠʟʘʡʥʝ.  
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ʉʆɺʈɽʄɽʅʅʓʁ ʇʆɼʍʆɼ ʂ ʇʈʆɽʊʀʈʆɺɸʅʀʖ 

ɼɽʊʉʂʀʍ ɼʆʐʂʆʃʔʅʓʍ ʋʏʈɽɾɼɽʅʀʁ 
 

ɼʣʷ ʨʷʜʘ ʩʪʨʘʥ ɽʚʨʦʧʳ ʠ ʈʦʩʩʠʠ ʜʚʘʜʮʘʪʳʡ ʚʝʢ ʭʘʨʘʢʪʝʨʝʥ 

ʠʥʪʝʥʩʠʚʥʦʡ ʟʘʩʪʨʦʡʢʦʡ ʛʦʨʦʜʦʚ. ʈʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʟʚʦʣʠʣʦ ʨʘʩʰʠʨʠʪʴ 
ʛʨʘʥʠʮʳ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. ʊʝʧʝʨʴ ʚʩʝ 

ʧʦʩʪʨʦʡʢʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʪʨʝʙʦʚʘʣʠ ʩʦʙʣʶʜʝʥʠʝ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʚʦʜʦʚ ʧʨʘʚʠʣ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ. ɼʝʪʩʢʠʝ 

ʜʦʰʢʦʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʥʝ ʩʪʘʣʠ ʠʩʢʣʶʯʝʥʠʝʤ, ʧʦʤʠʤʦ 

ʦʨʛʘʥʠʟʘʮʠʠ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʦʥʠ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴ 

ʨʦʣʴ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʚʦʩʧʠʪʘʥʠʷ, ʘ ʠʤʝʥʥʦ: ʚʩʝʩʪʦʨʦʥʥʝ ʨʘʟʚʠʚʘʪʴ 

ʨʝʙʸʥʢʘ, ʦʢʘʟʳʚʘʪʴ ʬʠʟʠʯʝʩʢʦʝ, ʫʤʩʪʚʝʥʥʦʝ ʠ ʵʩʪʝʪʠʯʝʩʢʦʝ 

ʚʦʩʧʠʪʘʥʠʝ, ʘ ʪʘʢ ʞʝ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʦʣʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚ ʯʘʩʳ 
ʧʦʩʝʱʝʥʠʷ ʨʝʙʸʥʢʦʤ ʜʘʥʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ. ʉ ʵʪʦʛʦ ʤʦʤʝʥʪʘ 

ʜʝʪʩʢʠʡ ʩʘʜ ʧʝʨʝʩʪʘʝʪ ʙʳʪʴ ʧʨʦʩʪʦ ʧʦʤʝʱʝʥʠʝʤ, ʩ ʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʜʝʪʝʡ, ʘ ʥʝʩʸʪ ʚ ʩʝʙʝ ʦʧʨʝʜʝʣʝʥʥʳʝ ʬʫʥʢʮʠʠ, ʥʘʯʠʥʘʷ 

ʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʟʜʘʥʠʷ ʠ ʟʘʢʘʥʯʠʚʘʷ ʨʘʙʦʪʦʡ ʩʘʤʠʭ 

ʚʦʩʧʠʪʘʪʝʣʝʡ. 

 ɺʧʝʨʚʳʝ ʜʦʰʢʦʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʙʳʣʦ ʦʪʢʨʳʪʦ ʈʦʙʝʨʪʦʤ 

ʆʫʵʥʦʤ ʚ 1802 ʛʦʜʫ ʚ ʅʴʶ-ʃʘʥʘʨʢʝ. ʇʝʨʚʳʡ ʜʝʪʩʢʠʡ ʩʘʜ, 
ʧʦʷʚʠʚʰʠʡʩʷ ʚ ʈʦʩʩʠʠ ʙʳʣ ʦʪʢʨʳʪ ʚ 1863 ʛʦʜʫ ʚ ʊʠʬʣʠʩʝ ʩʝʤʝʡʥʦʡ 

ʧʘʨʦʡ ɸʜʝʣʘʠʜʦʡ ʠ ʗʢʦʚʦʤ ʉʠʤʦʥʦʚʠʯʝʤ. ɺ 1866 ʦʥʠ ʪʘʢ ʞʝ 

ʨʘʟʨʘʙʦʪʘʣʠ ʤʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ, ʜʝʪʩʢʠʭ 

ʜʦʰʢʦʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʢʦʪʦʨʦʝ ʚʳʧʫʩʢʘʣʦʩʴ ʚ ʚʠʜʝ ʞʫʨʥʘʣʘ 

"ɼʝʪʩʢʠʡ ʩʘʜ" ʥʘ ʧʨʦʪʷʞʝʥʠʝ ʜʚʫʭ ʣʝʪ. 

 ɼʝʪʩʢʠʝ ʜʦʰʢʦʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʨʘʟʜʝʣʷʶʪʩʷ ʧʦ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʢʣʘʩʩʠʬʠʢʘʮʠʷʤ, ʢʘʞʜʳʝ ʠʟ ʥʠʭ ʤʦʛʫʪ ʠʤʝʪʴ 

ʫʢʣʦʥʳ ʥʘ ʨʘʟʚʠʪʠʝ ʬʠʟʠʯʝʩʢʠʭ, ʭʫʜʦʞʝʩʪʚʝʥʥʦ-ʵʩʪʝʪʠʯʝʩʢʠʭ ʠʣʠ 
ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʜʘʥʥʳʭ. ɺʦ ʤʥʦʛʠʭ ʜʝʪʩʢʠʝ ʩʘʜʘʭ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʷʩʝʣʴʥʳʝ ʛʨʫʧʧʳ, ʜʣʷ ʜʝʪʝʡ ʜʦ ʪʨʸʭ ʣʝʪ. ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʚʠʜʳ 

ʜʝʪʩʢʠʭ ʩʘʜʦʚ, ʷʚʣʷʶʪʩʷ ʩʘʤʳʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ, ʚ ʥʠʭ ʝʩʪʴ 

ʛʨʫʧʧʳ ʜʣʷ ʜʝʪʝʡ ʩ ʦʪʢʣʦʥʝʥʠʷʤʠ ʨʘʟʚʠʪʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʩʚʷʟʘʥʥʳʝ 

ʩ ʜʝʬʝʢʪʦʤ ʨʝʯʠ. ɼʝʪʩʢʠʝ ʩʘʜʳ ʩʘʥʘʪʦʨʥʦʛʦ ʧʣʘʥʘ, ʚʢʣʶʯʘʶʪ ʚ 

ʩʝʙʷ ʨʘʙʦʪʫ ʩ ʭʨʦʥʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʚ ʪʘʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ 
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ʧʨʠʚʣʝʢʘʶʪ ʨʘʟʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʥʦ ʯʘʱʝ ʤʝʜʠʮʠʥʩʢʠʭ 

ʨʘʙʦʪʥʠʢʦʚ, ʠʤʝʶʱʠʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ [1]. 

 ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʜʝʪʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ, ʵʪʘʞʥʦʩʪʴ 

ʧʦʩʪʨʦʡʢʠ ʚʣʠʷʝʪ ʥʘ ʚʩʶ ʘʨʭʠʪʝʢʪʫʨʥʫʶ ʢʦʤʧʦʟʠʮʠʶ ʟʜʘʥʠʷ. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʤ ʷʚʣʷʝʪʩʷ ʟʘʩʪʨʦʡʢʘ ʚ ʦʜʠʥ ʠʣʠ 2 ʵʪʘʞʘ. ʅʘʠʙʦʣʝʝ 

ʫʜʦʙʥʳʤ ʜʣʷ ʜʝʪʝʡ, ʧʝʨʩʦʥʘʣʘ ʠ ʨʦʜʠʪʝʣʝʡ ʷʚʣʷʝʪʩʷ ʜʝʪʩʢʠʡ ʩʘʜ, 

ʠʤʝʶʱʠʡ ʦʜʠʥ ʵʪʘʞ. ɺ ʪʘʢʦʤ ʟʜʘʥʠʝ ʣʝʛʯʝ ʧʨʝʜʫʩʤʦʪʨʝʪʴ 
ʦʪʜʝʣʴʥʳʝ ʚʳʭʦʜʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʩʚʷʟʴ ʩ ʧʨʠʣʝʛʘʶʱʝʡ 

ʪʝʨʨʠʪʦʨʠʝʡ. ʆʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ, ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʩ ʮʝʣʴʶ 

ʵʢʦʥʦʤʠʠ ʧʣʦʱʘʜʠ ʟʘʩʪʨʦʡʢʠ, ʠʩʧʦʣʴʟʫʶʪ ʜʚʫʭʵʪʘʞʥʳʝ 

ʧʦʤʝʱʝʥʠʷ. ʈʘʮʠʦʥʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʤʦʛʣʠ ʙʳ ʩʪʘʪʴ ʟʜʘʥʠʷ, 

ʩʤʝʰʘʥʥʦʡ ʵʪʘʞʥʦʩʪʠ. ɼʚʫʭʵʪʘʞʥʦʝ ʟʜʘʥʠʝ ʩ ʦʜʥʦʵʪʘʞʥʳʤʠ 

ʧʨʠʩʪʨʦʡʢʘʤʠ, ʚ ʢʦʪʦʨʳʭ ʨʘʟʤʝʩʪʷʪʩʷ ʧʦʩʪʠʨʦʯʥʳʝ ʠ ʢʫʭʦʥʥʳʝ 

ʟʦʥʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʠʟʦʣʠʨʦʚʘʪʴ ʜʝʪʩʢʠʝ ʧʦʤʝʱʝʥʠʷ ʦʪ 

ʩʣʫʞʝʙʥʳʭ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʟʜʘʥʠʡ ʚʳʰʝ ʜʚʫʭ ʵʪʘʞʝʡ, ʥʦʩʠʪ ʥʝ 
ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʦʜʥʘʢʦ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʜʣʷ 

ʫʯʨʝʞʜʝʥʠʡ, ʠʤʝʶʱʠʭ ʙʦʣʴʰʫʶ ʚʤʝʩʪʠʤʦʩʪʴ, ʪʨʝʪʠʡ ʵʪʘʞ ʠʣʠ 

ʮʦʢʦʣʴʥʳʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦʜ ʧʦʜʩʦʙʥʳʝ ʧʦʤʝʱʝʥʠʷ.  

 ʇʨʠʣʝʛʘʶʱʘʷ ʪʝʨʨʠʪʦʨʠʷ ʜʝʪʩʢʦʛʦ ʩʘʜʘ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 

ʟʚʝʥʦʤ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ. ʆʥʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ʦʧʨʝʜʝʣʝʥʥʦʝ 

ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ, ʧʣʘʥʠʨʦʚʢʫ, ʦʟʝʣʝʥʝʥʠʝ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʛʦʩʪʘʤ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʤ ʫʢʣʦʥʘʤ 
ʜʦʰʢʦʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ. ʆʙʷʟʘʪʝʣʴʥʳʤʠ ʟʦʥʘʤʠ ʷʚʣʷʶʪʩʷ, ʦʙʱʘʷ 

ʜʝʪʩʢʘʷ ʧʣʦʱʘʜʢʘ, ʛʨʫʧʧʦʚʘʷ ʠ ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʯʘʩʪʴ, ʜʣʷ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʫʯʨʝʞʜʝʥʠʷ. ʇʣʦʱʘʜʴ ʦʟʝʣʝʥʝʥʠʷ ʜʦʣʞʥʘ 

ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʤʝʥʝʝ 50% ʦʪ ʦʙʱʝʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʠʤʝʪʴ 

ʧʝʨʠʤʝʪʨʘʣʴʥʳʝ ʟʘʱʠʪʥʳʝ ʧʦʣʦʩʳ, ʘ ʪʘʢ ʞʝ ʦʪʜʝʣʴʥʳʝ ʜʝʨʝʚʴʷ ʩ 

ʢʫʩʪʘʨʥʠʢʘʤʠ ʤʝʞʜʫ ʧʣʦʱʘʜʢʘʤʠ [2]. 

 ʀʥʩʦʣʷʮʠʷ ʧʦʤʝʱʝʥʠʷ, ʵʪʦ ʝʱʸ ʦʜʠʥ ʚʘʞʥʳʡ ʬʘʢʪʦʨʦʚ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʘʥʠʷ. ɽʩʪʝʩʪʚʝʥʥʦʝ ʦʩʚʝʱʝʥʠʝ 
ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʟʨʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ ʠ ʧʩʠʭʠʯʝʩʢʦʝ 

ʩʦʩʪʦʷʥʠʝ ʨʝʙʸʥʢʘ, ʧʦʵʪʦʤʫ ʜʦʣʞʥʳ ʩʦʙʣʶʜʘʪʴʩʷ ʩʘʥʠʪʘʨʥʳʝ 

ʨʘʟʨʳʚʳ ʤʝʞʜʫ ʟʜʘʥʠʷʤʠ ʠ ʶʞʥʘʷ ʦʨʠʝʥʪʘʮʠʷ ʦʢʦʥ. ʇʦʩʢʦʣʴʢʫ ʚ 

ʪʝʯʝʥʠʝ ʛʦʜʘ ʫʨʦʚʝʥʴ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʠʟʤʝʥʷʝʪʩʷ, 

ʥʝʦʙʭʦʜʠʤʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʝʛʫʣʠʨʦʚʘʪʴ ʩʚʝʪ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʦʩʚʝʱʝʥʠʝ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʠʟʙʝʞʘʪʴ ʨʷʜ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʩʚʷʟʘʥʥʳʭ ʩʦ ʟʨʠʪʝʣʴʥʦʡ ʤʦʪʦʨʠʢʦʡ.  

 ʅʘ ʩʝʛʦʜʥʷ, ʘʨʭʠʪʝʢʪʦʨʳ 21 ʚʝʢʘ ʩʦʟʜʘʶʪ ʩʘʤʳʝ 
ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʝ ʬʦʨʤʳ ʜʣʷ ʜʦʰʢʦʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ. ʅʝʦʙʳʯʥʳʡ 

ʜʠʟʘʡʥ, ʧʣʘʥʠʨʦʚʢʘ ʬʘʩʘʜʘ, ʦʨʛʘʥʠʟʘʮʠʷ ʚʥʫʪʨʝʥʥʠʭ ʧʦʤʝʱʝʥʠʡ, 

ʧʨʠʚʣʝʢʘʝʪ ʥʝ ʪʦʣʴʢʦ ʜʝʪʝʡ, ʥʦ ʠ ʚʟʨʦʩʣʳʭ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ 
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ʧʨʦʝʢʪʦʚ ʩʪʘʣ ʜʝʪʩʢʠʡ ʩʘʜ, ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʦʞʝʥ ʚ ʩʪʦʣʠʮʝ ʀʥʜʠʠ. 

ʇʨʦʝʢʪ Aadharshila Vatika ʙʳʣ ʚʳʧʦʣʥʝʥ ʬʠʨʤʦʡ Spaces Architects 

(ʨʠʩ.1 ʘ). ʋʥʠʢʘʣʴʥʦʩʪʴ ʟʜʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʜʠʟʘʡʥ 

ʦʪʨʘʞʘʝʪ ʚʝʩʝʣʴʝ, ʥʦ ʧʨʠ ʵʪʦʤ ʚʥʫʪʨʠ ʥʘʭʦʜʠʪʩʷ ʚʩʸ ʜʣʷ 

ʚʦʩʧʠʪʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʆʩʦʙʫʶ ʘʪʤʦʩʬʝʨʫ ʜʝʪʩʢʦʛʦ ʩʘʜʘ 

ʟʘʜʘʶʪ, ʩʤʝʣʳʝ ʮʚʝʪʘ, ʥʝʦʙʳʯʥʘʷ ʤʝʙʝʣʴ, ʠ ʚʥʫʪʨʝʥʥʷʷ 

ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʝʦʙʳʯʥʳʤʠ ʬʦʨʤʘʤʠ. ʇʦ ʧʣʘʥʠʨʦʚʢʝ 
ʜʝʪʩʢʠʡ ʩʘʜ ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʰʝʩʪʠʫʛʦʣʴʥʠʢʘ, 

ʚʥʫʪʨʠ ʞʝ ʠʛʨʦʚʳʝ ʢʦʤʥʘʪʳ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʪʘʢ, ʯʪʦʙʳ ʜʝʪʠ ʥʝ 

ʨʘʩʪʝʨʷʣʠʩʴ ʚ ʦʛʨʦʤʥʦʤ ʧʦʤʝʱʝʥʠʠ (ʨʠʩ.1 ʙ). ɽʱʸ ʦʜʥʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʪʘʣʦ ʨʘʩʧʦʣʦʞʝʥʠʝ ʛʨʘʬʠʯʝʩʢʠʭ ʚʳʚʝʩʦʢ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʜʦʰʢʦʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ, ʦʥʠ ʧʦʟʚʦʣʷʪ ʜʝʪʷʤ 

ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʣʶʙʦʟʥʘʪʝʣʴʥʦʩʪʴ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʪʘʢʠʝ ʪʘʙʣʠʯʢʠ 

ʧʦʤʦʛʫʪ ʣʝʛʯʝ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ [3]. 

 

  
ʈʠʩ. 1 ʘ. - Aadharshila Vatika, 

ʘʨʭʠʪʝʢʪʫʨʥʦʝ ʙʶʨʦ Spaces 

Architects, ʀʥʜʠʷ. 

ʈʠʩ. 1 ʙ. - ʠʥʪʝʨʴʝʨ Aadharshila 

Vatika, ʘʨʭ. ʙʶʨʦ Spaces 

Architects, ʀʥʜʠʷ. 

  

ɽʱʸ ʦʜʠʥ ʠʟ ʠʥʪʝʨʝʩʥʳʭ ʧʨʦʝʢʪʦʚ 21 ʚʝʢʘ ʩʪʘʣ ʜʝʪʩʢʠʡ ʩʘʜ 

Kindergarten Wolfartsweier, ʥʘʭʦʜʷʱʠʡʩʷ ʚ ɺʦʣʴʬʘʨʪʩʚʘʡʝʨʝ. ɼʣʷ 

ʚʦʧʣʦʱʝʥʠʷ ʟʘʤʳʩʣʘ, ʘʨʭʠʪʝʢʪʦʨʳ ʊʦʤʠ ʋʥʛʝʨʝʨ ʠ ɸʡʣʘ-

ʉʶʟʘʥ ʁʦʥʜʝʣʴ,  ʚʳʙʨʘʣʠ ʬʦʨʤʫ ʠʛʨʦʚʦʛʦ ʢʦʪʘ, ʢʦʪʦʨʳʡ ʛʦʪʦʚʠʪʩʷ 
ʢ ʧʨʳʞʢʫ (ʨʠʩ.2 ʘ). ɺʥʫʪʨʴ ʟʜʘʥʠʷ, ʤʦʞʥʦ ʧʦʧʘʩʪʴ ʯʝʨʝʟ ʨʦʪ, ʧʦ 

ʢʨʘʩʥʦʤʫ ʢʦʚʨʫ. ɺ ʣʘʧʘʭ ʢʦʪʘ ʨʘʩʧʦʣʦʞʝʥʳ ʧʣʦʱʘʜʢʠ ʜʣʷ ʠʛʨ, ʚ 

ʩʘʤʦʤ ʪʫʣʦʚʠʱʝ ʥʘʭʦʜʷʪʩʷ ʫʯʝʙʥʳʝ ʢʣʘʩʩʳ, ʨʘʟʜʝʚʘʣʢʘ, ʢʫʭʥʷ, 

ʩʪʦʣʦʚʘʷ ʠ ʣʝʩʪʥʠʮʘ ʥʘ ʚʪʦʨʦʡ ʵʪʘʞ (ʨʠʩ.2 ʙ). ɺʪʦʨʦʡ ʵʪʘʞ 

ʥʘʭʦʜʠʪʩʷ ʚ ʛʦʣʦʚʝ ʫ ʞʠʚʦʪʥʦʛʦ, ʠ ʨʘʟʤʝʱʘʝʪ ʚ ʩʝʙʝ ʧʨʦʩʪʦʨʥʳʡ 

ʟʘʣ, ʩ ʭʦʨʦʰʝʡ ʠʥʩʦʣʷʮʠʝʡ. ʅʘ ʟʘʜʥʝʡ ʯʘʩʪʠ ʧʦʩʪʨʦʡʢʠ, 

ʨʘʩʧʦʣʦʞʝʥʘ ʪʨʫʙʘ-ʛʦʨʢʘ ʟʘʤʘʩʢʠʨʦʚʘʥʥʘʷ ʧʦʜ ʭʚʦʩʪ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʧʨʠʯʫʜʣʠʚʫʶ ʬʦʨʤʫ ʦʙʲʝʢʪʘ, ʚ ʥʸʤ ʩʦʙʣʶʜʘʶʪʩʷ ʚʩʝ ʥʦʨʤʳ, 
ʢʦʪʦʨʳʝ ʧʨʝʜʲʷʚʣʷʶʪ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʦʰʢʦʣʴʥʳʭ 

ʫʯʨʝʞʜʝʥʠʡ [3]. 
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ʈʠʩ. 2 ʘ. - Kindergarten Wolfartsweier, ʘʨʭʠʪʝʢʪʦʨʳ 

ʊʦʤʠ ʋʥʛʝʨʝʨ ʠ ɸʡʣʘ-ʉʶʟʘʥ ʁʦʥʜʝʣʴ, ɻʝʨʤʘʥʠʷ.  
 

 

 

ʈʠʩ. 2 ʙ. - ʠʥʪʝʨʴʝʨ Kindergarten Wolfartsweier. 

 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ 

ʘʨʭʠʪʝʢʪʦʨʳ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʜʝʪʩʢʠʭ ʜʦʰʢʦʣʴʥʳʭ 

ʫʯʨʝʞʜʝʥʠʡ ʥʝ ʩʪʘʚʷʪ ʩʝʙʷ ʚ ʞʝʩʪʢʠʝ ʨʘʤʢʠ.  ʀʩʧʦʣʴʟʦʚʘʥʠʝ 
ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʥʝʦʙʳʯʥʳʝ ʦʙʲʝʢʪʳ, 

ʧʨʠ ʵʪʦʤ ʩʦʙʣʶʜʘʪʴ ʩʚʦʜʳ ʧʨʘʚʠʣ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʚʥʫʪʨʝʥʥʝʛʦ ʠ 

ʚʥʝʰʥʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 
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