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ɺɺɽɼɽʅʀɽ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʂ ʤʦʤʝʥʪʫ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʡ ʦʮʝʥʢʠ 

ʣʘʥʜʰʘʬʪʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ, ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ, ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ  ʠ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʧʣʦʱʘʜʠ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʢʦʤʧʣʝʢʩʘ  

çʄʘʤʠʩʦʥè ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʘʷ  ʥʘʛʨʫʟʢʘ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʦʧʨʝʜʝʣʷʣʘʩʴ, ʚ ʦʩʥʦʚʥʦʤ, 

ʧʨʠʨʦʜʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʨʘʟʚʠʪʠʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʠʟʫʯʝʥʥʳʤʠ ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʚʦʟʜʝʡʩʪʚʠʷ, ʫʩʣʦʚʠʷʤ ʧʨʦʷʚʣʝʥʠʷ, ʚʟʘʠʤʦʩʚʷʟʠ, 

ʤʝʭʘʥʠʟʤʘʤ ʧʨʦʪʝʢʘʥʠʷ, ʪʝʤʧʘʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  

ʊʝʨʨʠʪʦʨʠʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʂʘʚʢʘʟʘ, ʦʩʚʦʝʥʥʳʝ ʢʘʢ ʩʧʦʨʪʠʚʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʝ, 

ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʢʦʤʧʣʝʢʩʳ (çʈʦʤʘʥʪʠʢè ʚ ɸʨʭʳʟʝ, ɼʦʤʙʘʡ ʚ ʊʝʙʝʨʜʝ, 

ʊʝʨʩʢʦʣ, ʏʝʛʝʪ, ɸʟʘʫ ʚ ʇʨʠʵʣʴʙʨʫʩʴʝ, çɸʨʤʭʠè ʚ ʀʥʛʫʰʝʪʠʠ, ʎʝʡ ʚ ʉʝʚʝʨʥʦʡ ʆʩʝʪʠʠ) 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʘʜʦʯʥʳʤʠ, ʠʥʪʨʫʟʠʚʥʳʤʠ, ʵʬʬʫʟʠʚʥʳʤʠ, ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʤʠ 

ʢʦʤʧʣʝʢʩʘʤʠ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʧʦʜʚʝʨʞʝʥʥʦʩʪʠ ʵʢʟʦʛʝʥʥʳʤ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʘʤ. 

ʇʣʦʱʘʜʴ ʥʘ ʶʛʝ ʉʝʚʝʨʥʦʡ ʆʩʝʪʠʠ, ʦʧʨʝʜʝʣʝʥʥʘʷ ʧʦʜ ʥʦʚʳʡ ʪʫʨʠʩʪʩʢʦ-

ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʢʦʤʧʣʝʢʩ çʄʘʤʠʩʦʥè, ʚ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʤ ʠ ʣʠʪʦʣʦʛʠʯʝʩʢʦʤ 

ʧʣʘʥʝ ʨʝʟʢʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. 

ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʢʨʝʮʠʦʥʥʫʶ ʖʞʥʫʶ ʤʠʢʨʦʧʣʠʪʫ-ʪʝʨʨʝʡʥ, ʩʦ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʚ ʦʢʝʘʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʣʠʪʦʣʦʛʠʝʡ ʨʠʪʤʠʯʥʦʛʦ ʧʝʨʝʩʣʘʠʚʘʥʠʷ 

ʥʝʫʩʪʦʡʯʠʚʳʭ ʢ ʨʘʟʨʫʰʝʥʠʶ ʧʣʘʩʪʦʚ ʠʟʚʝʩʪʥʷʢʦʚ, ʧʨʦʩʣʦʝʚ ʤʝʨʛʝʣʝʡ ʠ ʠʟʚʝʩʪʢʦʚʠʩʪʳʭ 

ʧʝʩʯʘʥʠʢʦʚ, ʠ ʧʨʦʪʠʚʦʩʪʦʷʱʝʡ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ 

ʢʦʣʣʠʟʠʠ ʉʢʠʬʩʢʦʡ ʧʣʠʪʝ. 

ʇʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʨʘʟʥʦʦʙʨʘʟʠʶ ʠ ʤʘʩʰʪʘʙʥʦʩʪʠ ʧʨʦʷʚʣʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʠʭ ʥʝʛʘʪʠʚʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ ʣʘʥʜʰʘʬʪʥʦ-

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʩʠʪʫʘʮʠʷ ʚ ʛʦʨʥʳʭ ʨʝʛʠʦʥʘʭ ʧʨʠʨʘʚʥʠʚʘʝʪʩʷ ʢ ʦʧʘʩʥʦʡ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʦʨʛʘʥʠʟʘʮʠʷ 

ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʚʳʩʦʢʦʛʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʛʜʝ ʥʝ ʧʨʦʷʚʣʷʣʘʩʴ 

ʘʢʪʠʚʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ, ʙʫʜʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʠʥʪʝʥʩʠʚʥʳʤʠ ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ 

ʠ ʪʝʭʥʦʛʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʛʝʦʩʨʝʜʫ, 

ʯʪʦ ʫʩʠʣʠʪ ʥʝʛʘʪʠʚʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ.  

ʅʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʡ ʧʨʦʛʥʦʟ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʫʯʝʪʝ 

ʩʦʚʨʝʤʝʥʥʦʡ ʵʥʜʦʛʝʥʥʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʨʘʟʚʠʪʠʷ ʨʘʟʣʠʯʥʳʭ 
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ʛʝʥʝʪʠʯʝʩʢʠʭ ʪʠʧʦʚ ʦʧʘʩʥʳʭ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʦʧʨʝʜʝʣʷʝʪ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʪʫʨʠʩʪʩʢʦ-

ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çʄʘʤʠʩʦʥè.  

ʎʝʣʴ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ï ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʠ ʜʦʣʛʦʩʨʦʯʥʳʡ ʧʨʦʛʥʦʟ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ 

ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çʄʘʤʠʩʦʥè. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

ï ʘʥʘʣʠʟ ʧʨʠʟʥʘʢʦʚ ʧʨʦʷʚʣʝʥʠʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʩʦʧʨʷʞʝʥʥʳʭ 

ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ, ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠ ʦʧʘʩʥʳʭ ʵʢʟʦʛʝʥʥʳʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʩ ʛʣʫʙʠʥʥʦʡ ʪʝʢʪʦʥʦʤʘʛʤʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ;  

ï ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʷʚʣʝʥʠʡ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ-ʠʥʜʠʢʘʪʦʨʦʚ ʧʨʠ 

ʪʝʢʪʦʥʦʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʤʝʪʦʜʦʚ ʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʢʦʤʧʣʝʢʩʘ ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʠ ʧʨʠʟʥʘʢʦʚ ʧʨʦʷʚʣʝʥʠʷ 

ʦʧʘʩʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʵʥʜʦʛʝʥʥʦʛʦ ʠ ʵʢʟʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ; 

ï  ʦʧʨʝʜʝʣʝʥʠʝ ʟʦʥ ʚʣʠʷʥʠʷ ʘʢʪʠʚʥʳʭ ʨʘʟʣʦʤʦʚ ʠ ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʨʦʷʚʣʝʥʠʷ 

ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʦʩʥʦʚʝ ʩʢʦʨʦʩʪʥʦʡ ʤʦʜʝʣʠ ʠ ʛʝʦʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʚʷʟʠ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ 

ʪʨʝʱʠʥʥʦʛʦ ʪʠʧʘ ʩ ʠʟʚʝʩʪʥʳʤʠ ʛʣʫʙʠʥʥʳʤʠ ʨʘʟʨʳʚʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʪʝʨʨʠʪʦʨʠʠ; 

ï ʚʳʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʦʯʘʛʦʚ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʭ ʫʨʦʚʥʝʡ ʦʧʘʩʥʦʩʪʠ ʠ ʧʦʪʝʥʮʠʘʣʘ ʤʘʩʩʦʧʝʨʝʥʦʩʘ ʥʘ ʦʩʥʦʚʝ ʫʯʝʪʘ 

ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʨʘʟʚʠʪʠʷ ʦʧʘʩʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʨʘʟʚʠʪʠʷ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʦʮʝʥʢʘ ʠʭ ʚʣʠʷʥʠʷ ʥʘ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʪʝʨʨʠʪʦʨʠʠ; 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʛʝʦʪʝʢʪʦʥʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʖʞʥʦʡ ʤʠʢʨʦʧʣʠʪʳ-

ʪʝʨʨʝʡʥʘ ï ʨʘʡʦʥ ʧʣʘʥʠʨʫʝʤʦʛʦ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çʄʘʤʠʩʦʥè ʚ 

ʈʝʩʧʫʙʣʠʢʝ ʉʝʚʝʨʥʘʷ ʆʩʝʪʠʷïɸʣʘʥʠʷ, ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʝʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʡ - ʘʢʪʠʚʥʦʩʪʴ ʵʥʜʦʛʝʥʥʳʭ ʠ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʦʪ 

ʥɻʜʦʛʝʥʥʳʭ ʠ ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʬʘʢʪʦʨʳ ʠ ʧʨʠʟʥʘʢʠ ʠʭ ʧʨʦʷʚʣʝʥʠʷ.  
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ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ.  

1. ɻʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʨʝʛʠʦʥʝ ʚʳʟʚʘʥʳ ʠʥʪʝʥʩʠʚʥʳʤ 

ʧʨʦʷʚʣʝʥʠʝʤ ʪʝʢʪʦʥʦʤʘʛʤʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦ ʟʦʥʘʤ ʘʢʪʠʚʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʨʘʟʣʦʤʦʚ, ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʚʦʟʜʳʤʘʥʠʝʤ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠ 

ʛʦʨʦʦʙʨʘʟʦʚʘʥʠʠ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʨʝʜʳ ʠ 

ʝʸ ʧʦʩʣʝʜʫʶʱʝʝ ʨʘʟʨʫʰʝʥʠʝ.  

2. ʋʩʪʦʡʯʠʚʘʷ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʢ ʪʝʢʪʦʥʠʯʝʩʢʠʤ 

ʥʘʨʫʰʝʥʠʷʤ, ʟʦʥʘʤ ʩʝʡʩʤʠʯʝʩʢʦʡ ʠ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʧʦʚʩʝʤʝʩʪʥʦ 

ʦʪʤʝʯʘʝʤʦʡ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ, ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʧʨʠʯʠʥʥʦ-

ʩʣʝʜʩʪʚʝʥʥʦʡ ʩʚʷʟʠ ʵʥʜʦʛʝʥʥʳʭ ʠ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

3. ɻʝʦʬʠʟʠʯʝʩʢʠʝ, ʛʝʦʭʠʤʠʯʝʩʢʠʝ, ʛʠʜʨʦʛʝʦʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʣʷ, ʷʚʣʷʶʱʠʝʩʷ 

ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠʥʜʠʢʘʪʦʨʘʤʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʢʘʟʳʚʘʶʪ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʧʦʨʦʜʦ- ʠ 

ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʜʦʣʛʦʚʨʝʤʝʥʥʦʝ ʚʣʠʷʥʠʝ, ʬʦʨʤʠʨʫʷ ʩʦʚʨʝʤʝʥʥʫʶ ʢʦʨʫ 

ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ ʦʙʫʩʣʘʚʣʠʚʘʷ ʠʥʪʝʥʩʠʚʥʳʝ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ.  

4. ɻʝʦʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʫʨʦʚʝʥʴ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʪʝʨʨʠʪʦʨʠʠ 

ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çʄʘʤʠʩʦʥè ʚ ʩʚʷʟʠ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʦʩʪʴʶ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ 

ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ.  

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ 

1. ɺʧʝʨʚʳʝ ʦʙʦʩʥʦʚʘʥʘ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʘʷ ʩʚʷʟʴ ʵʥʜʦʛʝʥʥʳʭ ʠ ʵʢʟʦʛʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʥʘ ʧʨʠʤʝʨʝ ʪʝʨʨʠʪʦʨʠʠ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çʄʘʤʠʩʦʥè ʚ 

ʉʝʚʝʨʥʦʡ ʆʩʝʪʠʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʧʘʩʥʳʝ ʵʢʟʦʛʝʥʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʠ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʥʝʛʘʪʠʚʥʳʝ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ ʘʢʪʠʚʥʳʤʠ 

ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʥʘʨʫʰʝʥʠʷʤʠ.  

2. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʥʜʦʛʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʢʦʤʧʣʝʢʩʦʤ 

ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʧʨʠʟʥʘʢʦʚ-ʠʥʜʠʢʘʪʦʨʦʚ ʚ ʚʠʜʝ ʛʝʦʬʠʟʠʯʝʩʢʠʭ, ʛʝʦʭʠʤʠʯʝʩʢʠʭ, 

ʛʠʜʨʦʛʝʦʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʣʝʡ, ʜʣʠʪʝʣʴʥʦ ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʛʦʨʥʳʝ ʧʦʨʦʜʳ ʥʘ 

ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʩʪʫʨʥʦʤ ʠ ʘʪʦʤʥʦ-ʤʦʣʝʢʫʣʷʨʥʦʤ ʫʨʦʚʥʷʭ, ʢʦʪʦʨʳʝ ʚʧʝʨʚʳʝ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʦʚ ʘʣʛʦʨʠʪʤʘ ʜʣʷ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦʛʥʦʟʘ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ 

ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. 
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3. ɺʧʝʨʚʳʝ ʚ ʧʨʝʜʝʣʘʭ ʉʢʣʘʜʯʘʪʦ-ʛʣʳʙʦʚʦʛʦ ʧʦʜʥʷʪʠʷ ʠ ʆʩʝʪʠʥʩʢʦʡ ʨʘʚʥʠʥʳ ʥʘ 

ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʘ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʜʦʢʘʟʘʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʘʢʪʠʚʥʦʛʦ 

ɸʨʜʦʥʩʢʦʛʦ ʨʘʟʣʦʤʘ, ʢʘʢ ʧʨʠʨʦʜʥʦʛʦ ʵʥʜʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʘ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʠ ʠʥʪʝʥʩʠʚʥʳʭ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ.  

4. ʈʘʟʨʘʙʦʪʘʥʳ ʘʣʛʦʨʠʪʤʳ ʠ ʚʳʧʦʣʥʝʥʦ ʨʘʥʞʠʨʦʚʘʥʠʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʨʝʜʫ ʠ ʧʦ ʩʫʤʤʝ ʠʭ 

ʢʦʤʧʣʝʢʩʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʧʨʦʚʝʜʝʥʦ ʟʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʫʨʦʚʥʷʤ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ.  

5. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʨʦʚʝʥʴ ʘʢʪʠʚʥʦʩʪʠ ʦʧʘʩʥʳʭ ʵʥʜʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʠʩʩʣʝʜʦʚʘʥʥʳʡ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʡ ʢʦʤʧʣʝʢʩ ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʦʧʨʝʜʝʣʷʶʪ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʣʘʥʜʰʘʬʪʥʦ-

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʚ ʮʝʣʦʤ, ʦʧʘʩʥʦʡ ʧʦ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ. 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʥʘʫʯʥʳʭ ʧʦʣʦʞʝʥʠʡ, ʚʳʚʦʜʦʚ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʩʪʴʶ ʠ ʥʘʜʝʞʥʦʩʪʴʶ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ 

ʭʦʜʝ ʜʦʣʛʦʚʨʝʤʝʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʩʦʧʦʩʪʘʚʠʤʦʩʪʴʶ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʧʨʘʢʪʠʢʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʧʳʪʦʤ ʠʭ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʥʘʫʯʥʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʮʝʥʪʨʘʭ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʘʥʘʣʠʟʦʤ ʩʦʩʪʦʷʥʠʷ ʠ 

ʨʘʟʚʠʪʠʷ ʵʥʜʦʛʝʥʥʳʭ ʠ ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʠʭ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ 

ʚ ʧʨʝʜʝʣʘʭ ʘʧʨʠʦʨʠ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʛʨʘʥʠʮ ʩʦʚʨʝʤʝʥʥʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ 

ʢʦʣʣʠʟʠʠ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʝʡ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʘʢʪʠʚʥʦʩʪʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʦʮʝʥʦʢ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʷʟʚʠʤʦʩʪʠ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʥʘ ʦʩʥʦʚʝ ʨʘʟʚʠʪʠʷ ʤʝʪʦʜʦʣʦʛʠʠ ʦʮʝʥʦʢ 

ʧʨʠʨʦʜʥʳʭ ʨʠʩʢʦʚ, ʚ ʫʪʦʯʥʝʥʠʠ ʠ ʜʝʪʘʣʠʟʘʮʠʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʢʘʨʪ ʨʘʟʚʠʪʠʷ ʦʧʘʩʥʳʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʩ ʫʯʝʪʦʤ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʧʦʜ ʧʦʢʨʦʚʦʤ 

ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʦʧʘʩʥʳʝ ʩʦʙʳʪʠʷ ʠ 

ʩʚʦʝʚʨʝʤʝʥʥʦ ʠʩʢʣʶʯʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʧʘʩʥʳʭ ʫʯʘʩʪʢʦʚ ʜʣʷ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. 

ʄʝʪʦʜʠʢʘ ʚʳʜʝʣʝʥʠʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʨʝʜʫ, ʠʭ ʨʘʥʞʠʨʦʚʘʥʠʝ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʷʤ ʠ ʟʦʥʠʨʦʚʘʥʠʝ 

ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ  ʥʘʛʨʫʟʢʝ, ʤʦʛʫʪ ʙʳʪʴ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʣʶʙʳʭ ʜʨʫʛʠʭ ʛʦʨʥʳʭ ʨʘʡʦʥʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʝʰʝʥʘ 

ʢʨʫʧʥʘʷ ʥʘʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʧʨʦʙʣʝʤʘ çʙʝʟʦʧʘʩʥʘʷ ʫʨʙʘʥʠʟʘʮʠʷ ʛʦʨʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡè.  
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ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʘ ʩʪʘʜʠʠ ʧʨʝʜʧʨʦʝʢʪʥʳʭ ʠʟʳʩʢʘʥʠʡ ʧʦ 

ʦʙʲʝʢʪʘʤ: çʇʨʦʝʢʪ ʩʦʟʜʘʥʠʷ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʢʣʘʩʪʝʨʘ ʚ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʤ 

ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ, ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʢʨʘʝ ʠ ʨʝʩʧʫʙʣʠʢʝ ɸʜʳʛʝʷè, çɺʩʝʩʝʟʦʥʥʳʡ 

ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʢʦʤʧʣʝʢʩ çʄʘʤʠʩʦʥèè, çʈʝʢʦʥʩʪʨʫʢʮʠʷ ʫʯʘʩʪʢʘ 

ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʠ çʂʘʚʢʘʟè ɸʣʘʛʠʨ - ʅʠʞʥʠʡ ɿʘʨʘʤʘʛè, ʧʨʦʝʢʪ çʉʪʨʦʠʪʝʣʴʩʪʚʦ 

ʛʘʟʦʧʨʦʚʦʜʘ ɼʟʫʘʨʠʢʘʫ ʈʉʆ-ɸ ʜʦ ʛ. ʎʭʠʥʚʘʣ ʈʖʆè ʠ ʜʨ.  

ʀʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʦʩʥʦʚʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʦʞʝʥʳ ʤʘʪʝʨʠʘʣʳ 

ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʦʙʲʝʢʪʦʚ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʠ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʟʥʘʯʝʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʮʝʣʳʤ ʨʷʜʦʤ 

ʠʩʧʦʣʥʠʪʝʣʝʡ, ʚʢʣʶʯʘʷ ʘʚʪʦʨʘ ʨʘʙʦʪʳ. ɺ ʢʘʯʝʩʪʚʝ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʢʘʨʪʳ ʬʘʢʪʦʚ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ɻʦʥʯʘʨʝʥʢʦ ʆ.ɸ.  

ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ. ɸʚʪʦʨ ʨʘʟʨʘʙʦʪʘʣ ʘʣʛʦʨʠʪʤ çʬʘʢʪʦʨʳ ʠ ʧʨʠʟʥʘʢʠ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫè, ʘʣʛʦʨʠʪʤ çʨʘʩʧʦʟʥʘʚʘʥʠʝ 

ʦʧʘʩʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ 

ʩʨʝʜʳè, ʚʤʝʩʪʝ ʩ ʥʘʫʯʥʳʤ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʨʘʟʨʘʙʦʪʘʣ ʘʣʛʦʨʠʪʤ çʫʨʦʚʝʥʴ 

ʛʝʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʠ ʠʭ ʨʘʥʞʠʨʦʚʘʥʠʝè, ʧʨʠʥʠʤʘʣ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʫʯʘʩʪʠʝ ʚ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʧʨʦʚʝʜʝʥʠʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʧʦ ʧʝʨʝʢʨʳʪʳʤ 

ʯʝʪʚʝʨʪʠʯʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʫʯʘʩʪʢʘʤ (ʩʝʣ. ʃʠʩʨʠ, ʂʦʟʠʢʦʤʜʦʥ, ɿʝʤʝʛʦʥʜʦʥ), ʧʨʠ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʫʯʘʩʪʢʘ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʠ çʂʘʚʢʘʟè ɸʣʘʛʠʨ-ʅʠʞʥʠʡ ɿʘʨʘʤʘʛ, ʧʨʠ 

ʦʙʦʩʥʦʚʘʥʠʠ ʧʨʦʝʢʪʘ ʪʨʘʩʩʳ ʚʳʩʦʢʦʛʦʨʥʦʛʦ ʧʝʨʝʚʘʣʴʥʦʛʦ ʛʘʟʦʧʨʦʚʦʜʘ ʚ ʈʖʆ ʠ ʜʨ. 

ʆʥ ʙʳʣ ʩʦʨʫʢʦʚʦʜʠʪʝʣʝʤ ʠ ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʠʩʧʦʣʥʠʪʝʣʝʤ ʨʘʙʦʪʳ ʚ ʨʘʤʢʘʭ 

ʥʘʧʨʘʚʣʝʥʠʷ çʌʠʟʠʯʝʩʢʠʝ ʧʦʣʷ, ʚʥʫʪʨʝʥʥʝʝ ʩʪʨʦʝʥʠʝ ɿʝʤʣʠ ʠ ʛʣʫʙʠʥʥʳʝ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳè, ʚʢʣʶʯʝʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʌ ʠ ʈʦʩʩʠʡʩʢʦʡ ɸʢʘʜʝʤʠʠ 

ʥʘʫʢ ʚ çʇʨʦʛʨʘʤʤʫ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʘʢʘʜʝʤʠʡ ʥʘʫʢ ʥʘ 2013-2020 ʛʦʜʳè.   

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʠʢʠ. ɺ ʦʩʥʦʚʫ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ 

ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʦʞʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʵʤʧʠʨʠʯʝʩʢʠʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʨʝʛʠʦʥʘ, ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʝ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ, ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʠ ʣʠʪʦʣʦʛʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ, ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʝ ʠ 

ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʦʨʥʳʭ ʧʦʨʦʜ. ɺ ʨʘʙʦʪʝ ʧʨʠʤʝʥʷʣʠʩʴ ʧʝʨʝʜʦʚʳʝ 

ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʤʝʪʦʜʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʄʆɺɿ, ʄʊɿ, 



9 

 

ʩʝʡʩʤʦ- ʠ ʵʣʝʢʪʨʦʪʦʤʦʛʨʘʬʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʠ ʧʨʦʛʨʘʤʤʳ ʦʙʨʘʙʦʪʢʠ: ZondProtocol, 

ZondST2d, ZondST3d(ʄʇɺ), ZondRes2d, ZondRes3d, ZondRes2dp 1,0), ʜʘʥʥʳʝ ʧʣʦʱʘʜʥʦʡ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʤʘʩʰʪʘʙʦʚ 1:5000 ʠ 1:10000, ʚʝʨʠʬʠʢʘʮʠʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚʳʧʦʣʥʝʥʘ ʙʫʨʝʥʠʝʤ ʩʢʚʘʞʠʥ, ʠʩʧʦʣʴʟʦʚʘʥ ʨʝʛʠʦʥʘʣʴʥʳʡ 

ʬʦʥʜʦʚʳʡ ʤʘʪʝʨʠʘʣ, ʧʨʦʚʝʜʝʥʦ ʦʙʦʙʱʝʥʠʝ ʜʘʥʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ 

ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. 

ɸʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ ʠ ʧʫʙʣʠʢʘʮʠʠ. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʜʠʩʩʝʨʪʘʮʠʠ ʜʦʣʦʞʝʥʳ 

ʠ ʦʜʦʙʨʝʥʳ ʥʘ II  ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ "ʆʧʘʩʥʳʝ 

ʧʨʠʨʦʜʥʳʝ ʠ ʪʝʭʥʦʛʝʥʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʥʘ ʛʦʨʥʳʭ ʠ ʧʨʝʜʛʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ 

ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ" (ɺʣʘʜʠʢʘʚʢʘʟ, 08-10 ʦʢʪʷʙʨʷ 2010 ʛ.); ʥʘ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʅʘʫʢʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʝ̉ʯʝʥʩʢʦʡ ʨʝʩʧʫʙʣʠʢʝ: ʩʦʩʪʦʷʥʠʝ ʠ 

ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷè (ɻʨʦʟʥʳʡ, 07 ʘʧʨʝʣʷ 2011 ʛ.); ʥʘ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʛʝʦʣʦʛʠʠ, ʛʝʦʬʠʟʠʢʠ ʠ ʛʝʦʵʢʦʣʦʛʠʠ 

ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘè (ɻʨʦʟʥʳʡ, 2011); ʥʘ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʉʝʡʩʤʠʯʝʩʢʘʷ 

ʦʧʘʩʥʦʩʪʴ ʠ ʫʧʨʘʚʣʝʥʠʝ ʩʝʡʩʤʠʯʝʩʢʠʤ ʨʠʩʢʦʤ ʥʘ ʂʘʚʢʘʟʝè (ɺʣʘʜʠʢʘʚʢʘʟ, 16-18 ʦʢʪʷʙʨʷ 

2013 ʛ.); ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ "ʆʧʘʩʥʳʝ ʧʨʠʨʦʜʥʳʝ ʠ 

ʪʝʭʥʦʛʝʥʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʥʘ ʛʦʨʥʳʭ ʠ ʧʨʝʜʛʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʉʝʚʝʨʥʦʛʦ 

ʂʘʚʢʘʟʘ", (ɺʣʘʜʠʢʘʚʢʘʟ, 22-24 ʩʝʥʪʷʙʨʷ 2014 ʛ.); ʥʘ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʛʝʦʣʦʛʠʠ, ʛʝʦʬʠʟʠʢʠ ʠ ʛʝʦʵʢʦʣʦʛʠʠ ʉʝʚʝʨʥʦʛʦ 

ʂʘʚʢʘʟʘè (ɻʨʦʟʥʳʡ, 08-10 ʥʦʷʙʨʷ 2014 ʛ.); ʥʘ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʄʦʣʦʜʝʞʴ, 

ʥʘʫʢʘ, ʠʥʥʦʚʘʮʠʠè (ɻʨʦʟʥʳʡ, 24-26 ʦʢʪʷʙʨʷ 2014 ʛ.); ʥʘ IX çʈʦʩʩʠʡʩʢʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʩʝʡʩʤʠʯʝʩʢʦʤʫ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʠ ʩʝʡʩʤʠʯʝʩʢʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ (ʩ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ) (ʉʦʯʠ, 06-09 ʩʝʥʪʷʙʨʷ 2011 ʛ.); ʥʘ ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ çGEOENERGYè (ɻʨʦʟʥʳʡ, 09-11 ʜʝʢʘʙʨʷ 2016 ʛ.); ʥʘ ɺʩʝʨʦʩʩʠʡʩʢʦʡ 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ʧʦʩʚʷʱʝʥʥʦʡ 60-ʣʝʪʠʶ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

ɻɻʅʊʋ ʠʤ. ʘʢʘʜʝʤʠʢʘ ʄ.ɼ. ʄʠʣʣʠʦʥʱʠʢʦʚʘ "ɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʩʦʚʨʝʤʝʥʥʦʡ 

ʩʪʨʦʠʪʝʣʴʥʦʡ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ" (ɻʨʦʟʥʳʡ, 12-13 ʦʢʪʷʙʨʷ 2017 ʛ.); ʥʘ VIII  

ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʛʝʦʣʦʛʠʠ, 

ʛʝʦʬʠʟʠʢʠ ʠ ʛʝʦʵʢʦʣʦʛʠʠ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘè (ɽʩʩʝʥʪʫʢʠ, 10-13 ʦʢʪʷʙʨʷ 2018 ʛ.); ʥʘ 

ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʩʠʤʧʦʟʠʫʤʝ çInternational symposium "engineering and earth sciences: 

applied and fundamental research" dedicated to the 85th anniversary of H.I. Ibragimov (ISEES 

2019) (Groznyi, Russia, 12-13 ʠʶʥʷ 2019 ʛ.); ʥʘ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

https://www.elibrary.ru/item.asp?id=19485419
https://www.elibrary.ru/item.asp?id=19485419
https://www.elibrary.ru/item.asp?id=19485419
https://www.elibrary.ru/item.asp?id=19485419
https://www.elibrary.ru/item.asp?id=19485419
https://www.elibrary.ru/item.asp?id=19485419
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and Mineralsè (Tyumen, 19-20 ʘʚʛʫʩʪʘ 2019 ʛ.); ʥʘ IX ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʛʝʦʣʦʛʠʠ, ʛʝʦʬʠʟʠʢʠ ʠ ʛʝʦʵʢʦʣʦʛʠʠ ʉʝʚʝʨʥʦʛʦ 

ʂʘʚʢʘʟʘè (ɽʩʩʝʥʪʫʢʠ, 10-12 ʦʢʪʷʙʨʷ 2019 ʛ.); ʥʘ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʆʧʘʩʥʳʝ 

ʧʨʠʨʦʜʥʳʝ ʠ ʪʝʭʥʦʛʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʛʦʨʥʳʭ ʨʝʛʠʦʥʘʭ: ʤʦʜʝʣʠ, ʩʠʩʪʝʤʳ, ʪʝʭʥʦʣʦʛʠʠè 

(ɺʣʘʜʠʢʘʚʢʘʟ, 30 ʩʝʥʪʷʙʨʷ-02 ʦʢʪʷʙʨʷ 2019 ʛ.); ʥʘ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çTopical 

Problems of Green Architecture, Civil and Environmental Engineering 2019 (TPACEE 2019)è 

(ʄʦʩʢʚʘ, 19-22 ʥʦʷʙʨʷ 2019 ʛ.); ʥʘ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çNatural Disasters and 

their Early Warning Systems (NEWS) 2020è 8-9 ʠʶʣʷ 2020 ʛ. ʠ ʥʘ ʟʘʩʝʜʘʥʠʷʭ ʋʯʝʥʦʛʦ 

ʩʦʚʝʪʘ ɻʌʀ ɺʅʎ ʈɸʅ (2015 ï 2020 ʛʛ.). 

ʇʫʙʣʠʢʘʮʠʠ. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ 20 ʩʪʘʪʴʷʭ, ʚ 

ʪʦʤ ʯʠʩʣʝ, ʚ ʠʟʜʘʥʠʷʭ ʠʟ ʩʧʠʩʢʘ Web of Science ʠ/ʠʣʠ Scopus ï 9 ʠ ʚ ʠʟʜʘʥʠʷʭ, 

ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ɺɸʂ, ï 11.  

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʨʘʙʦʪʳ. ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, 5 ʛʣʘʚ, 

ʟʘʢʣʶʯʝʥʠʷ ʠ 8 ʧʨʠʣʦʞʝʥʠʡ. ʆʙʱʠʡ ʦʙʲʝʤ ʨʘʙʦʪʳ ʩʦʜʝʨʞʠʪ 257 ʩʪʨʘʥʠʮ, ʚ ʪʦʤ ʯʠʩʣʝ, 

46 ʨʠʩʫʥʢʦʚ, 6 ʪʘʙʣʠʮ. ʆʩʥʦʚʥʦʡ ʪʝʢʩʪ ʩʦʜʝʨʞʠʪ 183 ʩʪʨʘʥʠʮʳ. ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

ʚʢʣʶʯʘʝʪ 204 ʥʘʠʤʝʥʦʚʘʥʠ.̫ 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ. ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʠʩʢʨʝʥʥʶʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʩʚʦʝʤʫ ʥʘʫʯʥʦʤʫ 

ʨʫʢʦʚʦʜʠʪʝʣʶ ʜ.ʬ.- ʤ.ʥ., ʧʨʦʬʝʩʩʦʨʫ ɿʘʘʣʠʰʚʠʣʠ ɺ.ɹ. ʟʘ ʥʘʫʯʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ, ʚʳʙʦʨ 

ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʨʘʙʦʪʳ ʠ ʧʦʩʪʦʷʥʥʫʶ ʯʝʣʦʚʝʯʝʩʢʫʶ 

ʧʦʜʜʝʨʞʢʫ. ɸʚʪʦʨ ʙʣʘʛʦʜʘʨʝʥ ʜ.ʛ.-ʤ.ʥ., ʧʨʦʬʝʩʩʦʨʫ ʇʘʨʘʜʝ ʉ.ɻ. ʟʘ ʧʦʣʝʟʥʳʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ, ɻʦʥʯʘʨʝʥʢʦ ʆ.ɸ. ʟʘ ʜʦʣʛʠʝ ʛʦʜʳ ʩʦʚʤʝʩʪʥʦʡ 

ʨʘʙʦʪʳ, ʚʢʣʶʯʘʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɸʚʪʦʨ ʧʨʠʟʥʘʪʝʣʝʥ 

ʊʘʚʘʩʠʝʚʫ ʈ.ɸ. ʟʘ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʬʦʪʦʛʨʘʬʠʠ, ʢ.ʪ.ʥ. ʂʘʥʫʢʦʚʫ ɸ.ʉ., ʢ.ʪ.ʥ. ʍʘʨʝʙʦʚʫ 

ʂ.ʉ. ʢ.ʪ.ʥ. ʄʝʣʴʢʦʚʫ ɼ.ɸ., ʢ.ʛ.ʥ. ɹʫʨʜʟʠʝʚʦʡ ʆ.ɻ. ʩʦʘʚʪʦʨʫ ʧʦ ʤʥʦʛʠʤ ʧʨʦʬʠʣʴʥʳʤ 

ʩʪʘʪʴʷʤ ʠ ʜʨʫʛʠʤ ʢʦʣʣʝʛʘʤ ʟʘ ʫʯʘʩʪʠʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ ʪʝʭʥʠʯʝʩʢʫʶ ʧʦʤʦʱʴ ʥʘ ʚʩʝʭ 

ʵʪʘʧʘʭ ʨʘʙʦʪʳ ʥʘʜ ʜʠʩʩʝʨʪʘʮʠʝʡ. 

https://www.elibrary.ru/item.asp?id=19485419
https://www.elibrary.ru/item.asp?id=19485419
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ɻʃɸɺɸ 1. ɻɽʆɼʀʅɸʄʀʏɽʉʂʀɽ ʇʈʆʎɽʉʉʓ ʀ ɻɽʆʕʂʆʃʆɻʀʏɽʉʂʆɽ 

ʉʆʉʊʆʗʅʀɽ ɻʆʈʅʓʍ ʊɽʈʈʀʊʆʈʀʁ ɸʃʔʇʀʁʉʂʆɻʆ ʊɽʂʊʆɻɽʅɽɿɸ  

 

1.1 ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʚʣʠʷʥʠʠ ʵʥʜʦʛʝʥʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʥʘ ʠʟʤʝʥʝʥʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʛʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ɻʝʦʜʠʥʘʤʠʯʝʩʢʘʷ 

ʢʦʥʮʝʧʮʠʷ 

 

ʋʯʠʪʳʚʘʷ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʡ ʭʘʨʘʢʪʝʨ ʩʦʜʝʨʞʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʥʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʦʙʘ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʩʪʦʣʴʢʦ 

ʧʝʨʝʧʣʝʪʘʶʪʩʷ ʚ ʥʘʫʯʥʳʭ ʨʘʙʦʪʘʭ, ʯʪʦ ʧʦʨʦʡ ʪʨʫʜʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʨʝʰʝʥʠ ʁʟʘʜʘʯʠ ʢʘʢʦʡ 

ʜʠʩʮʠʧʣʠʥ rʦʥʠ ʧʦʩʚʷʱʝʥ.r ʊʨʘʜʠʮʠʦʥʥʦ ʩʣʦʞʠʣʦʩʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʯʪʦ ʛʝʦʵʢʦʣʦʛʠʷ 

ʷʚʣʷʝʪʩʷ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ï ʩʚʦʝʛʦ ʨʦʜʘ ʤʝʪʘʥʘʫʢʦʡ, ʛʜʝ 

ʩʫʤʤʠʨʫʶʪʩʷ ʚʩʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʟʥʘʥʠʷ ʦʙ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ɿʝʤʣʠ, ʚʢʣʶʯʘʷ 

ʙʠʦʣʦʛʠʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʭʦʪʷ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʙʠʦʩʬʝʨʘ ʦʧʨʝʜʝʣʷʝʪ ʯʘʩʪʠʯʥʦ 

ʩʦʩʪʦʷʥʠʝ ʛʝʦʵʢʦʣʦʛʠʠ, ʬʦʨʤʠʨʫʷ ʧʦʯʚʝʥʥʳʡ ʩʣʦʡ, ʫʯʘʩʪʚʫʷ ʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʢʦʨʳ 

ʚʳʚʝʪʨʠʚʘʥʠʷ, ʨʘʚʥʦ ʢʘʢ ʠ ʛʝʦʵʢʦʣʦʛʠʷ ʚʣʠʷʝʪ ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʚʠʜʦʠʟʤʝʥʝʥʠʷ ʞʠʚʳʭ 

ʦʨʛʘʥʠʟʤʦʚ. 

ʇʨʝʪʝʥʟʠʠ ʥʘ ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʛʝʦʵʢʦʣʦʛʠʠ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʠʟʥʘʥʳ ʧʨʝʜʤʝʪʥʳʤʠ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʟʘ 

ʩʯʝʪ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʢʦʛʜʘ ʤʝʥʷʶʪʩʷ ʣʘʥʜʰʘʬʪʳ, ʵʢʦʩʠʩʪʝʤʳ, ʥʦ 

ʥʘ ʠʟʤʝʥʝʥʠʷ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʟʘ ʩʯʝʪ ʵʥʜʦʛʝʥʥʳʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʛʝʦʛʨʘʬʠʷ ʯʘʩʪʦ ʥʝ ʠʤʝʝʪ ʦʪʚʝʪʦʚ. 

ʇʦ ʤʥʝʥʠʶ ɺ.ʀ. ʆʩʠʧʦʚʘ [ʆʩʠʧʦʚ, 1993], ʦʙʲʝʢʪʦʤ ʛʝʦʵʢʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ 

ʛʝʦʩʬʝʨʥʳʝ ʦʙʦʣʦʯʢʠ ɿʝʤʣʠ, ʪ.ʝ. ʥʝ ʪʦʣʴʢʦ ʣʠʪʦʩʬʝʨʘ ʠʣʠ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʩʨʝʜʘ, ʥʦ ʠ 

ʛʠʜʨʦʩʬʝʨʘ, ʘʪʤʦʩʬʝʨʘ ʠ ʙʠʦʩʬʝʨʘ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʧʨʝʜʤʝʪʦʤ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʘʫʢʠ 

ʷʚʣʷʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ ʟʥʘʥʠʡ ʦ ʛʝʦʩʬʝʨʘʭ, ʚʢʣʶʯʘʷ ʠʟʤʝʥʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʧʨʠʨʦʜʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. ɺʘʞʥʝʡʰʠʝ ʟʘʜʘʯʠ ʛʝʦʵʢʦʣʦʛʠʠ, ʧʦ 

ʤʥʝʥʠʶ ɺ.ʀ. ʆʩʠʧʦʚʘ, - ʘʥʘʣʠʟ ʠʟʤʝʥʝʥʠʷ ʛʝʦʩʬʝʨ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʨʠʨʦʜʥʳʭ ʠ 

ʪʝʭʥʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʥʳʭ, ʟʝʤʝʣʴʥʳʭ, ʤʠʥʝʨʘʣʴʥʳʭ 

ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ɿʝʤʣʠ, ʩʥʠʞʝʥʠʝ ʫʱʝʨʙʘ, ʥʘʥʦʩʠʤʦʛʦ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ 

ʧʨʠʨʦʜʥʳʤʠ ʠ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʳʤʠ ʢʘʪʘʩʪʨʦʬʘʤʠ, ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʛʦ 

ʧʨʦʞʠʚʘʥʠʷ ʣʶʜʝʡ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʦʙʲʝʢʪʘ ʠʟʫʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʝʦʣʦʛʠʠ 
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ʚʳʜʝʣʷʶʪ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʩʨʝʜʫ, ʧʦʜʨʘʟʫʤʝʚʘ ̫ ʚʝʨʭʥʶʶ ʯʘʩʪʴ ʣʠʪʦʩʬʝʨʳ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʫʶ ʩ ʙʠʦʪʦʡ, ʚʣʠʷʶʱʫʶ ʥʘ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʘʷ 

ʥʘʭʦʜʠʪʩʷ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʪʝʭʥʦʛʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ. ɺ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʩʨʝʜʫ 

ʚʢʣʶʯʘʶʪ ʛʝʦʙʠʦʩʬʝʨʫ (ʬʠʪʦʙʠʦʩʬʝʨʫ ʠ ʧʝʜʦʩʬʝʨʫ ʩʫʰʠ) ʠ ʣʠʪʦʙʠʦʩʬʝʨʫ (ʪ. ʝ. 

ʚʝʨʭʥʶʶ ʯʘʩʪʴ ʣʠʪʦʩʬʝʨʳ, ʛʜʝ ʦʨʛʘʥʠʟʤʳ ʬʦʨʤʠʨʫʶʪ ʧʨʠʤʠʪʠʚʥʳʝ ʙʠʦʮʝʥʦʟʳ ʠ 

ʨʘʟʤʥʦʞʘʶʪʩʷ), ʘ ʪʘʢʞʝ ʧʦʜʟʝʤʥʫʶ ʯʘʩʪʴ ʪʝʭʥʦʩʬʝʨʳ. ʆʥʠ ʜʠʬʬʝʨʝʥʮʠʨʫʶʪ 

ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʛʝʦʣʦʛʠʶ ʥʘ ʜʚʘ ʙʣʦʢʘ: ʠʟʫʯʝʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʢʘʢ ʬʘʢʪʦʨʘ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʨʛʘʥʠʟʤʳ; ʠʩʩʣʝʜʦʚʘʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʚ ʘʩʧʝʢʪʝ ʚʳʷʚʣʝʥʠʷ 

ʦʧʘʩʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ, ʫʛʨʦʞʘʶʱʠʭ ʞʠʟʥʠ ʣʶʜʝʡ ʠ ʠʥʞʝʥʝʨʥʳʤ 

ʦʙʲʝʢʪʘʤ 

ɺʣʠʷʥʠʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʢʦʥʪʝʢʩʪʝ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʛʝʦʩʬʝʨʘʭ ɿʝʤʣʠ ʠ ʦʢʘʟʳʚʘʶʱʠʭ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʥʘ ʛʨʘʥʠʮʝ ʣʠʪʦʩʬʝʨʳ ʠ ʘʪʤʦʩʬʝʨʳ. 

ɻʝʦʜʠʥʘʤʠʯʝʩʢʘʷ ʦʧʘʩʥʦʩʪʴ (ʵʥʜʦʛʝʥʥʳʝ ʠ ʵʢʟʦʛʝʥʥʳʝ ʧʨʦʮʝʩʩʳ) ï ʫʛʨʦʟʘ, 

ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʦʧʘʩʥʳʤʠ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʵʥʜʦʛʝʥʥʦʛʦ ʠ ʵʢʟʦʛʝʥʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʢʘʢ ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʦʷʚʣʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʦʙʳʪʠʷ ʠʣʠ 

ʢʦʤʧʣʝʢʩʘ ʩʦʙʳʪʠʡ ʥʘ ʟʘʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩ ʧʨʦʛʥʦʟʠʨʫʝʤʦʡ ʩʠʣʦʡ ʠ ʚ ʪʝʯʝʥʠʝ 

ʟʘʜʘʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ.  

ʋʨʦʚʝʥʴ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʟʘʚʠʩʠʪ ʦʪ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʣʠʪʦʩʬʝʨʳ (ʵʥʜʦʛʝʥʥʘʷ ʛʝʦʜʠʥʘʤʠʢʘ), ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʦʩʘʜʦʯʥʦʛʦ 

ʯʝʭʣʘ, ʫʩʣʦʚʠʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʩ ʘʪʤʦʩʬʝʨʦʡ, ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ (ʵʢʟʦʛʝʥʥʘʷ ʛʝʦʜʠʥʘʤʠʢʘ). ɻʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ 

ʦʧʨʝʜʝʣʷʶʪ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʠ ʵʚʦʣʶʮʠʶ ɿʝʤʣʠ ʚ ʮʝʣʦʤ. 

ʂʨʠʪʝʨʠʝʤ ʪʘʢʦʡ ʦʮʝʥʢʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʝʡʩʤʠʯʥʦʩʪʴ (ʨʝʜʢʦ ʠ ʪʝʢʪʦʥʠʯʝʩʢʠʝ 

ʧʦʜʚʠʞʢʠ) ʠ ʧʦʨʘʞʝʥʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʵʢʟʦʛʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ [ʊʨʦʬʠʤʦʚ, ɿʠʣʠʥʛ, 

2002; ɸʙʘʣʘʢʦʚ, 2007; Beniston, 2005], ʢʘʢ ʬʘʢʪʦʨʳ ʜʦʩʪʫʧʥʳʝ ʯʝʣʦʚʝʢʫ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʦ ʩʚʷʟʴ ʜʘʞʝ ʵʪʠʭ ʜʚʫʭ ʧʨʦʷʚʣʝʥʠʡ ʟʝʤʥʦʡ ʵʚʦʣʶʮʠʠ ʥʘ ʪʦʥʢʦʤ ʫʨʦʚʥʝ 

(ʢʦʤʧʣʝʢʩʘ ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ï ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ, ʜʠʩʣʦʢʘʮʠʦʥʥʳʭ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ, 

ʛʝʦʭʠʤʠʯʝʩʢʠʭ, ʪʝʧʣʦʚʳʭ) ʦʩʪʘʝʪʩʷ ʥʝʷʩʥʦʡ.  

ɺʣʠʷʥʠʝʤ ʵʥʜʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʥʝ ʪʦʣʴʢʦ ʘʢʪʠʚʠʟʘʮʠʶ 

ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʥʦ ʠ ʤʥʦʛʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ. ʇʨʝʞʜʝ 

ʚʩʝʛʦ, ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʚʦʟʥʠʢʘʶʱʠʤ ʣʦʢʘʣʴʥʳʤ ʧʘʨʥʠʢʦʚʳʤ ʵʬʬʝʢʪʘʤ, ʦʙʲʷʩʥʝʥʠʝ 
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ʯʝʤʫ ʩʣʝʜʫʝʪ ʠʩʢʘʪʴ, ʢʘʢ ʚ ʛʣʫʙʠʥʥʳʭ ʧʨʦʮʝʩʩʘʭ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʨʝʜʫ, ʪʘʢ ʠ ʚ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ, ʠʟʤʝʥʷʶʱʠʭ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ (ʘʣʴʙʝʜʦ, ʵʢʩʧʦʟʠʮʠʷ, ʧʦʛʣʦɦ ʝʥʠʝ, ʨʘʩʩʝʠʚʘʥʠʝ ʠ ʤʥʦʛʦʝ 

ʜʨʫʛʦʝ) ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. [Huggel et al., 2012]. ʂʦʥʮʝʧʮʠʷ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʥʘ ʧʣʘʥʝʪʝ ʟʘ ʩʯʝʪ ʦʟʦʥʦʚʳʭ ʜʳʨ, ʚʦʟʥʠʢʘʶʱʠʭ ʠʟ-ʟʘ ʚʳʙʨʦʩʘ 

ʚ ʘʪʤʦʩʬʝʨʫ ʭʣʦʨ - ʠ ʬʪʦʨʩʦʜʝʨʞʘʱʠʭ ʬʨʝʦʥʦʚ ʠ ʪʝʤ ʩʘʤʳʤ ʨʘʟʫʧʣʦʪʥʝʥʠʷ ʦʟʦʥʦʚʦʛʦ 

ʩʣʦʷ, ʚʳʛʣʷʜʠʪ ʫʞʝ ʥʝ ʩʪʦʣʴ ʜʦʛʤʘʪʠʯʥʦ, ʠ ʧʘʨʘʣʣʝʣʴʥʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ [ɹʝʟʚʝʨʭʥʠʡ, 2019; Berger, 2012]. 

ʇʨʠ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʷʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ (ʩʠʣʴʥʝʡʰʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 

1906 ʛ. ʚ ʉʘʥ-ʌʨʘʥʮʠʩʢʦ, ɻʘʟʣʠʡʩʢʦʝ 1976 ʠ 1984 ʛʛ. ʩ ʤʘʛʥʠʪʫʜʘʤʠ ʙʦʣʝʝ 7 ʠ 

ʊʘʥɹhʘʥʩʢʦʝ ʚ 1976 ʛ., ʤʘʛʥʠʪʫʜʦʡ 8,2 (ʧʦ ʰʢʘʣʝ ʈʠʭʪʝʨʘ), ʛʠʛʘʥʪʩʢʠʡ ʩʢʘʣʴʥʳʡ ʦʙʚʘʣ 

ʦʙʲʝʤʦʤ ʚ 2,2 ʤʣʨʜ. ʤ
3
 ʩ ʚʳʩʦʪʳ ʙʦʣʝʝ 5000 ʤ ʚ 1911ʛ ʥʘ ʇʘʤʠʨʝ, ʧʝʨʝʢʨʳʚʰʠʡ ʨʝʢʫ 

ɹʘʨʪʘʥʛ ʠ ʩʦʟʜʘʚʰʠʡ ʥʘ ʚʳʩʦʪʝ 3255 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʉʘʨʝʟʩʢʦʝ ʦʟʝʨʦ ʩ ʧʣʦʱʘʜʴʶ 

70 ʭ 3,3 ʢʚ. ʢʤ, ʚʳʩʦʢʦʛʦʨʥʳʡ ʦʧʦʣʟʝʥʴ ʚ ʢʠʪʘʡʩʢʦʡ ʧʨʦʚʠʥʮʠʠ ɻʘʥʴʩʫ ʩ ʙʦʣʝʝ 30 ʪʳʩ. 

ʞʝʨʪʚ, ʧʘʜʝʥʠʝ ʣʝʜʥʠʢʘ ʩ ʚʝʨʰʠʥʳ ʛʦʨʳ ʋʘʩʢʘʨʘʥʘ ʚ ʇʝʨʫ ʩ 60 ʪʳʩ. ʞʝʨʪʚ, 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʡ ʩʭʦʜ ʣʝʜʥʠʢʘ ʂʦʣʢʘ ʚ ɻʝʥʘʣʜʦʥʩʢʦʤ ʫʱʝʣʴʝ ʚ ʨʝʩʧʫʙʣʠʢʝ ʉʝʚʝʨʥʘʷ 

ʆʩʝʪʠʷ-ɸʣʘʥʠʷ, ʈʌ ï 114 ʯʝʣʦʚʝʢ ʞʝʨʪʚ) ʟʘʤʝʪʥʦ ʤʝʥʷʝʪʩʷ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʨʝʜʘ 

ʦʙʠʪʘʥʠʷ, ʢʦʪʦʨʘʷ ʨʝʛʨʝʩʩʠʨʫʝʪ, ʪʝʨʷʝʪ ʤʥʦʛʠʝ ʚʠʜʳ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ 

(ʘʙʠʦʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ), ʠʟ-ʟʘ ʯʝʛʦ ʯʘʩʪʴ ʙʠʦʮʝʥʦʟʘ ʧʦʛʠʙʘʝʪ [Muir Wood, 1987], ʘ ʯʘʩʪʴ 

ʧʳʪʘʝʪʩʷ ʧʨʠʩʧʦʩʘʙʣʠʚʘʪʴʩʷ ʢ ʥʦʚʦʡ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ (ʜʘʚʣʝʥʠʝ, 

ʪʝʤʧʝʨʘʪʫʨʘ, ʚʣʘʞʥʦʩʪʴ, ʬʠʟʠʯʝʩʢʠʝ ʠ ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʧʦʣʷ). ʇʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʷʪ 

ʣʦʢʘʣʴʥʳʝ ʩʠʣʴʥʝʡʰʠʝ ʠʟʤʝʥʝʥʠʷ ʣʘʥʜʰʘʬʪʘ, ʢʦʪʦʨʳʝ ʥʝ ʧʦʜʣʝʞʘʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ 

ʠʣʠ ʪʨʝʙʫʶʪʩʷ ʜʝʩʷʪʠʣʝʪʠʷ ʥʘ ʨʝʘʙʠʣʠʪʘʮʠʶ, ʥʦ ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ ʜʣʷ ʤʠʢʨʦ- ʠ 

ʬʠʪʦʮʝʥʦʟʘ ʵʪʦ ʫʞʝ ʠʥʘʷ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʨʝʜʘ, ʘʜʘʧʪʘʮʠʷ ʢ ʢʦʪʦʨʦʡ ʪʨʝʙʫʝʪ 

ʠʟʤʝʥʝʥʠʷ ʚ ʩʘʤʦʡ ʩʠʩʪʝʤʝ ʦʨʛʘʥʠʟʘʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʨʘʩʪʝʥʠʡ [Michael Heads, 

2018; Flavio et al., 2011; Duvillard et al., 2015; Evans et al., 2009]. 

ʂʠʥʝʤʘʪʠʢʫ ʚ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʧʣʘʥʝʪʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʣʠʪʦʩʬʝʨʥʳʝ 

ʧʣʠʪʳ, ʘ ʠʭ ʜʠʥʘʤʠʢʫ - ʦʧʨʝʜʝʣʝʥʥʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʙʘʣʘʥʩ ɿʝʤʣʠ. ʂʦʩʤʠʯʝʩʢʠʡ 

ʬʘʢʪʦʨ ʧʦʜʜʝʨʞʘʥʠʷ ʵʪʦʛʦ ʙʘʣʘʥʩʘ ʩʦʩʪʘʚʣʷʝʪ ʪʳʩʷʯʥʳʝ ʜʦʣʠ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ 

ʧʨʠʣʠʚʥʳʭ ʩʠʣ ʃʫʥʳ ʥʘ ɿʝʤʣʶ, ʢʦʪʦʨʳʡ ʥʝ ʧʨʝʚʳʰʘʝʪ 1% ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ 

ɿʝʤʣʠ [ʉʦʨʦʭʪʠʥ, ʋʰʘʢʦʚ, 1993; 2002; Frost et al., 2004; Boyet et al., 2003; ʌʝʨʭʫʛʝʥ, 

ʊʝʨʥʝʨ ʠ ʜʨ., 1974], ʧʨʠ ʵʪʦʤ ʛʨʘʜʠʝʥʪ ʫʩʢʦʨʝʥʠʷ ʩʠʣʳ ʪʷʞʝʩʪʠ ʣʫʥʥʳʭ ʧʨʠʣʠʚʦʚ 
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1,7Ĭ10
-13
ʩ

2 
ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ ʩʦʣʥʝʯʥʦʛʦ ʛʨʘʜʠʝʥʪʘ 7,87Ĭ10

-14
 ʠ ʥʘ ʤʥʦʛʦ ʧʦʨʷʜʢʦʚ 

ʧʨʝʚʳʰʘʝʪ ʛʨʘʜʠʝʥʪʳ, ʩʦʟʜʘʚʘʝʤʳʝ ʛʘʣʘʢʪʠʯʝʩʢʠʤ ʧʦʣʝʤ ʪʷʛʦʪʝʥʠʷ 1,5Ĭ10
-30
ʩ

-2
, ʪ.ʝ. 

ʛʦʚʦʨʠʪʴ ʦ ʢʘʢʠʭ-ʪʦ ʩʫʱʝʩʪʚʝʥʥʳʭ ʚʣʠʷʥʠʷʭ ʢʦʩʤʠʯʝʩʢʦʛʦ ʨʦʜʘ ʥʘ ʪʝʢʪʦʥʠʯʝʩʢʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ɿʝʤʣʠ ʥʝʪ ʦʩʥʦʚʘʥʠʡ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʚʥʫʪʨʝʥʥʝʝ ʪʝʧʣʦ ɿʝʤʣʠ ʩʦʩʪʘʚʣʷʝʪ 

ʚʩʝʛʦ ʦʢʦʣʦ 0,02% ʧʨʦʪʠʚ 99,8% ʧʦʩʪʘʚʣʷʝʤʦʛʦ ʉʦʣʥʮʝʤ ʥʘ ʧʨʦʛʨʝʚ ʧʝʨʚʳʭ ʜʝʩʷʪʢʦʚ 

ʤʝʪʨʦʚ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ (ʜʘʣʴʰʝ ʩʦʣʥʝʯʥʦʝ ʪʝʧʣʦ ʥʝ ʫʩʧʝʚʘʝʪ ʧʨʦʥʠʢʥʫʪʴ ʠʟ-ʟʘ 

ʩʤʝʥʳ ʜʥʷ ʠ ʥʦʯʠ, ʧʨʠ ʵʪʦʤ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ ɿʝʤʣʝʡ ʠʟʣʫʯʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ 

ʦʙʨʘʪʥʦ ʚ ʢʦʩʤʦʩ, ʧʦʣʫʯʝʥʥʦʝ ʟʘ ʜʝʥʴ ʪʝʧʣʦ [ɸʧʣʦʥʦʚ, 2001; ʍʘʠʥ, ʃʦʤʠʟʝ, 2005]. ʕʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ (ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʠʩʯʠʩʣʝʥʠʠ) ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʙʘʣʘʥʩ ʩʦʟʜʘʝʪʩʷ ʩʘʤʦʡ ɿʝʤʣʝʡ ʠ ʠʩʪʦʯʥʠʢʦʤ ʜʣʷ ʵʪʦʛʦ ʩʣʫʞʠʪ 

ʛʝʦʪʝʨʤʠʷ ɿʝʤʣʠ (ʥʘʠʤʝʥʝʝ ʚʝʨʠʬʠʮʠʨʦʚʘʥʥʳʡ ʧʘʨʘʤʝʪʨ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʪʦʨʦʛʦ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʧʨʠ ʩʚʝʨʭʚʳʩʦʢʠʭ ʜʘʚʣʝʥʠʷʭ) ʦʜʥʘʢʦ ʩʘʤʳʡ ʚʘʞʥʳʡ ʠʟ ʬʠʟʠʯʝʩʢʠʭ 

ʧʦʣʝʡ, ʪʘʢ ʢʘʢ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʧʣʘ ʚ ɿʝʤʣʝ ʧʨʷʤʦ ʠʣʠ ʢʦʩʚʝʥʥʦ ʦʧʨʝʜʝʣʷʝʪ ʧʦʯʪʠ ʚʩʝ 

ʧʨʦʷʚʣʝʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʦʡ, ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʠ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ.  

ʕʥʜʦʛʝʥʥʳʤ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤ ʨʝʞʠʤʦʤ ɿʝʤʣʠ ʟʘʥʠʤʘʣʠʩʴ ʤʥʦʛʠʝ ʦʪʝʯʝʩʪʚʝʥʥʳʝ 

ʠ ʟʘʨʫʙʝʞʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ: ɸʧʣʦʥʦʚ ʉ.ɺ., ɸʩʪʘʬʴʝʚ ɼ.ɸ., ɹʘʨʢʠʥ ʖ.ɺ., ɹʦʛʘʪʠʢʦʚ 

ʆ.ɸ., ɻʦʥʯʘʨʦʚ ʄ.ɸ., ɼʝʤʝʥʠʮʢʘʷ ʈ.ʄ., 3ʦʥʝʥʰʘʡʥ ʃ.ʇ., ʂʦʚʘʣʝʥʢʦ ɺ.ʀ., ʂʦʨʦʥʦʚʩʢʠʡ 

ʅ.ɺ., ʂʦʪʝʣʢʠʥ ɺ.ɼ., ʂʨʘʩʥʳʡ ʃ.ʀ., ʃʦʙʢʦʚʩʢʠʡ ʃ.ʀ., ʃʦʤʠʟʝ ʄ. ɻ., ʅʝʩʤʝʷʥʦʚ ʉ.ɸ., 

ʇʘʚʣʝʥʢʦʚʘ ʅ.ʀ., ʇʝʡʚʝ ɸ.ɸ., ʇʘʨʥʘʯʝʚ ɺ.ʇ., ʇʫʱʘʨʦʚʩʢʠʡ ʖ.ʄ., ʇʫʱʘʨʦʚʩʢʠʡ ɼ. ʖ., 

ʉʦʨʦʭʪʠʥ ʆ.ɻ., ʋʰʘʢʦʚ ʉ.ɸ., ʍʘʠʥ ɺ.ɽ., ʐʘʪʩʢʠʡ ʀ.ʉ., ʖʜʠʥ ɺ.ɺ., Wegener ɸ. L., 

Bullen ʂ. ɽ., ɼʞʝʬʬʨʠʩ G., Badro J., Fiquet G., Boyet ʄ, Blichert Toft, Frost ɼ J., Lebske 

ʉ., ʂʦʢʩ ɸ., ʍʘʨʪ ɼ. 

ʋʪʦʯʥʝʥʥʘʷ ʤʦʜʝʣʴ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʵʥʜʦʛʝʥʥʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʚʥʫʪʨʠʧʣʠʪʥʳʭ ʩʪʨʫʢʪʫʨ, ʥʘʙʣʶʜʘʝʤʦʡ ʥʘ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʨʘʟʨʳʚʥʳʝ 

ʥʘʨʫʰʝʥʠʷ, ʚʫʣʢʘʥʠʟʤ, ʩʝʡʩʤʠʯʥʦʩʪʴ, ʤʘʛʤʘʪʠʟʤ, ʨʫʜʦʦʙʨʘʟʦʚʘʥʠʝ, ʪʝʨʤʘʣʴʥʳʝ 

ʠʩʪʦʯʥʠʢʠ) [ɸʩʪʘʬʴʝʚ, 2016], ʦʙʲʷʩʥʷʝʪ ʧʨʠʨʦʜʫ ʤʝʣʢʦʬʦʢʫʩʥʳʭ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʚʳʩʦʢʠʭ ʧʦʨʷʜʢʦʚ. ʇʨʦʷʚʣʝʥʠʝ ʵʥʜʦʛʝʥʥʳʭ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʩʭʦʜʠʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʟʘ ʩʯʝʪ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ 

ɿʝʤʣʠ, ʚʦʩʧʦʣʥʷʝʤʦʡ ʟʘ ʩʯʝʪ ʪʝʧʣʦʧʦʪʦʢʘ ʢʦʥʚʝʢʪʠʨʫʶʱʝʡ ʤʘʥʪʠʠ [ʃʦʙʢʦʚʩʢʠʡ, 

ʂʦʪʝʣʢʠʥ, 2000; Yuen et al., 2007] ʣʠʙʦ ʤʘʛʤʦʬʣʶʠʜʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ 

ʢʦʥʚʝʢʪʠʚʥʳʭ ʷʯʝʝʢ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʘʥʩʘʤʙʣʠ ʢʦʨʦʤʘʥʪʠʡʥʳʭ ʧʣʠʪ. ʉʠʩʪʝʤʳ 
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ʧʨʦʥʠʟʳʚʘʶʪ ʘʢʪʠʚʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʦʙʣʘʩʪʠ ʠ ʧʦʷʩʘ, ʘ ʪʘʢʞʝ ʩʣʦʡ D ʠ ʚʥʝʰʥʠʝ ʩʣʦʠ 

ʞʠʜʢʦʛʦ ʷʜʨʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʚʩʪʨʝʯʥʳʡ ʧʦʛʨʫʞʝʥʠʶ ʚʦʩʭʦʜʷʱʠʡ ʤʘʛʤʘʪʠʟʤ ʚ 

ʧʦʷʩʘʭ ʠ ʦʙʣʘʩʪʷʭ ʩʫʙʜʫʢʮʠʠ-ʜʘʡʚʠʥʛʘ ʠ ʧʦʜ ʬʦʨʤʠʨʫʶʱʠʤʠʩʷ ʨʠʬʪʘʤʠ ʥʘ 

ʢʦʥʪʠʥʝʥʪʘʭ [ɸʩʪʘʬʴʝʚ, 2007; Boyet, Blichert Toft, 2003]. 

ʃʠʪʦʩʬʝʨʥʘʷ ʧʣʠʪʘ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʩʦʩʪʦʠʪ ʠʟ ʤʥʦʞʝʩʪʚʘ ʙʣʦʢʦʚ, ʨʘʟʜʝʣʝʥʥʳʭ 

ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʦʚ ʟʘʣʦʞʝʥʠʷ, ʧʦʨʷʜʢʦʚ ʧʦ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ, ʩʦʩʪʦʷʥʠʶ ʘʢʪʠʚʥʦʩʪʠ. ɻʝʦʜʠʥʘʤʠʢʫ ʪʘʢʠʭ ʙʣʦʢʦʚ 

(ʤʠʢʨʦʧʣʠʪ, ʤʠʢʨʦʙʣʦʢʦʚ ʩ ʧʦʧʝʨʝʯʥʠʢʦʤ ʚ ʧʝʨʚʳʝ ʜʝʩʷʪʢʠ ʢʠʣʦʤʝʪʨʦʚ), 

ʧʝʨʝʤʝʱʘʶʱʠʭʩʷ ʚ ʪʝʣʝ ʣʠʪʦʩʬʝʨʳ ʧʦ ʚʥʫʪʨʠʢʦʨʦʚʳʤ çʘʩʪʝʥʦʩʬʝʨʘʤè, ɼʞ. ɼʴʶʠ, ʠ ɸ. 

ʉʝʥʛʦʨʘ ʥʘʟʚʘʣʠ çh ʦʣʝʚʦʡ ʪʝʢʪʦʥʠʢʦʡè (ʦʪ ʥʝʤʝʮʢʦʛʦ Scholl - ʢʣʦʯʦʢ ʟʝʤʣʠ, ʘ ʩʘʤʠ 

ʙʣʦʢʠ ʧʦʣʫʯʠʣʠ ʥʘʟʚʘʥʠʝ çh ʦʣʠè). 

ʊʨʫʜʥʦʩʪʴ ʦʙʲʷʩʥʝʥʠʷ ʘʢʪʠʚʥʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʰʦʣʝʚʦʡ ʪʝʢʪʦʥʠʢʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʤʘʩʰʪʘʙʘ ʥʘ ʦʩʥʦʚʝ ʪʝʦʨʠʠ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ ʚʳʟʚʘʥʳ ʧʦʩʪʫʣʘʪʦʤ ʦʙ ʘʙʩʦʣʶʪʥʦʡ 

ʞʝʩʪʢʦʩʪʠ ʚʩʝʛʦ ʘʥʩʘʤʙʣʷ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ ʠ ʚʥʫʪʨʠʧʣʠʪʥʳʭ ʩʪʨʫʢʪʫʨ, 

ʧʨʝʜʦʧʨʝʜʝʣʷʶʱʠʤ ʩʠʥʭʨʦʥʥʦʩʪʴ ʚ ʢʠʥʝʤʘʪʠʢʝ ʥʝ ʪʦʣʴʢʦ ʦʪʜʝʣʴʥʦʡ ʣʠʪʦʩʬʝʨʳ ʠ ʝʝ 

ʚʥʫʪʨʠʧʣʠʪʥʳʭ ʩʪʨʫʢʪʫʨ, ʥʦ ʠ ʚʩʝʛʦ ʘʥʩʘʤʙʣʷ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ ʠ ʠʭ ʙʣʦʢʦʚ, ʯʪʦ ʚ 

ʮʝʣʦʤ ʧʨʦʪʠʚʦʨʝʯʠʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ (ʦʛʨʘʥʠʯʝʥʥʳʝ ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ ʦʯʘʛʠ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʘ ʥʝ ʧʦ ʚʩʝʤʫ ʰʚʫ ʣʠʪʦʩʬʝʨʥʦʡ ʧʣʠʪʳ, ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ 

ʥʘʨʫʰʝʥʠʷ ʩ ʣʦʢʘʣʴʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʤʝʱʝʥʠʡ, 

ʧʨʠʨʦʜʘ ʛʠʧʦʮʝʥʪʨʦʚ ʠ ʪ.ʜ.) [Gerya et al., 2015].  

ʂʦʥʮʝʧʮʠʷ ʜʚʫʭʲʷʨʫʩʥʦʡ ʪʝʢʪʦʥʠʢʠ ʧʣʠʪ [ʃʦʙʢʦʚʩʢʠʡ, 2000; ɸʩʪʘʬʴʝʚ, 2016 

ɼʝʤʝʥʠʮʢʘʷ, 1975] ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʜʫʢʮʠʠ ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʨʳ ʧʨʠ 

ʩʫʙʜʫʢʮʠʠ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ, ʪ.ʝ. ʦʜʥʦʚʨʝʤʝʥʥʦʩ ʧʨʦʪʝʢʘʥʠʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʦʙʩʪʘʥʦʚʦʢ ʩʫʙʜʫʢʮʠʠ ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʣʣʠʟʠʠ ï ʧʝʨʚʘʷ ʜʣʷ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ ʧʦ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʭʝʤʝ ʩʫʙʜʫʢʮʠʠ, ʚʪʦʨʘʷ ï ʜʣʷ ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʧʣʠʪʳ. ʇʦ 

ʩʚʦʝʡ ʩʫʪʠ ʢʦʥʮʝʧʮʠʷ ʜʚʫʭʲʷʨʫʩʥʦʡ ʪʝʢʪʦʥʠʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ 

ʢʦʥʪʨʘʢʮʠʦʥʥʦʡ ʛʠʧʦʪʝʟʝ ʩʮʝʥʘʨʠʡ ʛʦʨʦʦʙʨʘʟʦʚʘʥʠʷ. ʂʦʥʮʝʧʮʠʷ ʦʙʲʷʩʥʷʝʪ ʧʨʠʯʠʥʳ 

ʫʪʦʣʱʝʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʦʨʥʳʭ ʭʨʝʙʪʦʚ ʠ ʚʳʩʦʢʠʭ ʧʣʘʪʦ, ʧʦʚʳʰʝʥʥʳʡ 

ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ, ʤʠʛʨʘʮʠʶ ʩʝʡʩʤʦʘʢʪʠʚʥʦʩʪʠ, ʤʝʭʘʥʠʟʤ ʦʪʪʦʨʞʝʥʠʷ ʠ ʘʢʢʨʝʮʠʠ 

ʯʫʞʝʨʦʜʥʳʭ ʙʣʦʢʦʚ (ʪʝʨʨʝʡʥʦʚ). ɸʤʝʨʠʢʘʥʩʢʠʝ ʪʝʢʪʦʥʠʩʪʳ [ʂʦʢʩ ʠ ʍʘʨʪ, 1989] 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʮʝʥʠʚʘʶʪ ʢʦʥʮʝʧʮʠʶ ʜʚʫʭʤʘʩʰʪʘʙʥʦʡ ʢʦʥʚʝʢʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʡ 

ʚʳʜʝʣʷʪʁʩʷ ʤʝʭʘʥʠʟʤʳ ʢʦʥʚʝʢʮʠʠ ʤʝʣʢʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʣʠʪ, ʧʨʦʩʢʘʣʴʟʳʚʘʶʱʝʡ 
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ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʨʳ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʦʙʜʫʢʮʠʠ ʢʘʢ ʘʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ, 

ʠ ʨʝʞʠʤ ʢʦʥʚʝʢʮʠʠ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ ʥʘ ʫʨʦʚʥʝ ʘʩʪʝʥʦʩʬʝʨʳ [Yumao Pang, et al., 2020]. 

ɺʘʞʥʝʡʰʠʡ ʠʩʪʦʯʥʠʢ ʚʥʫʪʨʝʥʥʝʛʦ ʪʝʧʣʘ ɿʝʤʣʠ ï ʵʥʝʨʛʠʷ ʛʣʫʙʠʥʥʦʡ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ, ʪ.ʝ. ʚʳʜʝʣʝʥʠʝ ʪʝʧʣʘ ʧʨʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʠ 

ʚʝʱʝʩʪʚʘ ɿʝʤʣʠ ʧʦ ʧʣʦʪʥʦʩʪʠ ʧʨʠ ʝʛʦ ʭʠʤʠʯʝʩʢʠʭ ʠ ʬʘʟʦʚʳʭ ʧʨʝʚʨʘʱʝʥʠʷʭ. ɺʳʧʘʜʝʥʠʝ 

ʞʝʣʝʟʦʥʠʢʝʣʝʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʞʠʜʢʦʛʦ ʷʜʨʘ ʥʘ ʛʨʘʥʠʮʝ ʩ ʪʚʝʨʜʳʤ ʷʜʨʦʤ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʳʜʝʣʝʥʠʝʤ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʘ [ʉʦʨʦʭʪʠʥ, ʋʰʘʢʦʚ, 

1993; ʇʫʰʘʨʦʚʩʢʠʡ, 2004]. ɼʨʫʛʠʤ ʠʩʪʦʯʥʠʢʦʤ ʛʝʥʝʨʘʮʠʠ ʪʝʧʣʘ [ɹʘʨʢʠʥ, 1996] 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʝʢʦʚʦʡ ʜʨʝʡʬ ʮʝʥʪʨʘ ʤʘʩʩ ɿʝʤʣʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʜʚʠʞʝʥʠʝʤ ʧʣʠʪ ʠ ʟʘ 

ʩʯʝʪ ʙʘʨʠʮʝʥʪʨʘ ʩ ʃʫʥʦʡ, ʯʪʦ ʩʦʟʜʘʝʪ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ ʚʦ ʚʥʝʰʥʝʤ ʷʜʨʝ ʚ ʧʨʦʮʝʩʩʝ 

ʩʫʪʦʯʥʦʛʦ ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʤʦʱʥʦʡ ʛʝʥʝʨʘʮʠʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, 

ʦʪʚʦʜ ʢʦʪʦʨʦʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʦʥʚʝʢʪʠʚʥʳʤ ʧʨʦʮʝʩʩʦʤ ʚ ʛʨʫʧʧʠʨʦʚʢʘʭ 

ʢʦʨʦʤʘʥʪʠʡʥʳʭ ʩʝʢʪʦʨʦʚ, ʠ ʵʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʠʣʳ, ʜʚʠʞʫʱʝʡ 

ʣʠʪʦʩʬʝʨʥʳʝ ʧʣʠʪʳ. 

ɸʥʘʣʠʟ ʣʶʙʦʛʦ ʵʢʟʦʛʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʘʛʝʥʪʘ ʚʦʟʜʝʡʩʪʚʠʷ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʙʲʝʢʪ ʢ ʩʦʙʳʪʠʶ ʜʣʠʪʝʣʴʥʦ ʧʦʜʛʦʪʘʚʣʠʚʘʝʪʩʷ 

ʵʥʜʦʛʝʥʥʳʤ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ. ɸʢʪʠʚʥʳʡ ʪʝʢʪʦʛʝʥʝʟ, ʜʠʩʣʦʮʠʨʦʚʘʥʥʦʩʪʴ, 

ʥʘʧʨʷʞʝʥʥʦʩʪʴ, ʪʨʝʱʠʥʦʦʙʨʘʟʦʚʘʥʠʝ, ʬʣʶʠʜʦʧʦʩʪʫʧʣʝʥʠʝ, ʩʝʡʩʤʠʯʥʦʩʪʴ, ʤʘʛʤʘʪʠʟʤ, 

ʪʝʧʣʦʦʙʤʝʥ, ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʧʦʣʷ ï ʵʪʦ ʚʩʝ ʘʛʝʥʪʳ, ʥʘʨʫʰʘʶʱʠʝ 

ʩʪʨʫʢʪʫʨʥʳʝ ʩʚʷʟʠ ʤʘʩʩʠʚʘ, ʧʦʚʳʰʘʶʱʠʝ ʧʦʨʠʩʪʦʩʪʴ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʠʥʪʝʥʩʠʚʥʦʤʫ 

ʚʳʚʝʪʨʠʚʘʥʠʶ ʠ ʘʢʪʠʚʠʟʘʮʠʠ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚʣʠʷʶʪ ʥʘ ʵʚʦʣʶʮʠʶ ʙʠʦʪʳ, 

ʦʛʨʘʥʠʯʝʥʥʦʡ ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ [Steven Trewick, 2017]. 

ɻʝʦʜʠʥʘʤʠʢʘ, ʢʘʢ ʥʘʫʢʘ ʦ ʬʠʟʠʯʝʩʢʦʡ ʩʫʱʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʵʚʦʣʶʮʠʠ ʪʚʝʨʜʦʡ 

ɿʝʤʣʠ, ʧʨʠʟʚʘʥʘ ʜʘʚʘʪʴ ʣʦʛʠʯʝʩʢʠʝ ʦʙʲʷʩʥʝʥʠʷ ʵʪʠʤ ʧʨʦʮʝʩʩʘʤ ʥʘ ʦʩʥʦʚʝ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʟʘʢʦʥʦʚ ʬʠʟʠʢʠ, ʭʠʤʠʠ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ [ʖʜʠʥ, 2005; 

ʇʘʨʥʘʯʝʚ, 2001], ʜʣʷ ʯʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥ ʢʦʤʧʣʝʢʩ ʧʨʠʟʥʘʢʦʚ-ʠʥʜʠʢʘʪʦʨʦʚ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʠʭ ʪʝʢʪʦʥʦʤʘʛʤʘʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ɻ ʥʜʦʛʝʥʥʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʧʨʦʷʚʣʝʥʠʷ (ʩʪʘʪʠʯʝʩʢʠʝ, ʬʠʟʠʯʝʩʢʠʝ, ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʧʦʣʷ). 

ʀʩʭʦʜʷ ʠʟ ʧʨʠʥʮʠʧʘ ʥʘʠʤʝʥʴʰʝʡ ʵʥʝʨʛʠʠ ʩʠʩʪʝʤʳ, ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ 

ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʝʜʠʥʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ ʩʘʤʦʡ ʩʠʩʪʝʤʦʡ ʚʦʟʥʠʢʰʝʛʦ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʜʠʩʙʘʣʘʥʩʘ. ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʱʝʩʪʚʦ ʠʤʝʝʪ ʢʘʢʦʝ-ʪʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʧʦʩʦʙʘʭ ʨʘʟʨʷʜʢʠ ʧʣʘʥʝʪʦʡ ʠʟʙʳʪʦʯʥʦʡ ʩʚʦʝʡ ʵʥʝʨʛʠʠ, ʥʦ ʥʝ ʟʥʘʝʪ, 
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ʢʘʢ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʧʨʠʨʦʜʝ ʥʝʜʦʩʪʘʪʦʢ ʵʥʝʨʛʠʠ, ʠ ʙʳʚʘʝʪ ʣʠ ʥʝʜʦʩʪʘʪʦʢ ʵʥʝʨʛʠʠ ʫ 

ɿʝʤʣʠ.  

ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʛʝʦʜʠʥʘʤʠʢʘ ʢʘʢ ʬʠʟʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, 

ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʡ ʧʣʘʥʝʪʦʡ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʙʳʪʦʯʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ, ʧʨʦʷʚʣʷʝʪʩʷ ʥʘ ʪʨʝʭ ʫʨʦʚʥʷʭ ʚʦʟʜʝʡʩʪʚʠʷ. ʅʘʠʙʦʣʴʰʠʡ ʧʦʪʝʥʮʠʘʣ, 

ʦʯʝʚʠʜʥʦ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʫʩʣʦʚʠʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʦʙʩʪʘʥʦʚʦʢ, ʚʪʦʨʦʡ ʫʨʦʚʝʥʴ ʵʪʦ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ, ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʚʫʣʢʘʥʠʟʤ, 

ʤʘʛʤʘʪʠʟʤ, ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʷʪ ʠ ʥʘ ʧʝʨʚʦʤ ʫʨʦʚʥʝ. ʅʘʢʦʥʝʮ, ʪʨʝʪʠʡ ʫʨʦʚʝʥʴ 

ʧʨʦ̫ʚʣʝʥʠʷ - ʵʪʦ ʥʝʧʨʝʨʳʚʥʳʝ ʵʢʟʦʛʝʥʥʳʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʪʝʤ 

ʠʥʪʝʥʩʠʚʥʝʝ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʨʝʜʫ, ʯʝʤ ʠʥʪʝʥʩʠʚʥʝʝ ʧʨʦʠʩʭʦʜʷʪ 

ʵʥʜʦʛʝʥʥʳʝ ʩʦʙʳʪʠʷ. 

ʕʥʜʦʛʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʥʳʤ ʬʘʢʪʦʨʦʤ ʘʢʪʠʚʠʟʘʮʠʠ ʵʢʟʦʛʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʦʜʥʠʤ ʠʟ ʧʨʠʟʥʘʢʦʚ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʫʩʪʦʡʯʠʚʘʷ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʧʦʩʣʝʜʥʠʭ ʢ 

ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʥʘʨʫʰʝʥʠʷʤ ʠ ʫʟʣʘʤ ʨʘʟʥʦʨʘʥʛʦʚʳʭ ʨʘʟʨʳʚʥʳʭ ʩʪʨʫʢʪʫʨ, ʦʯʘʛʦʚʳʤ 

ʟʦʥʘʤ ʩʝʡʩʤʠʯʝʩʢʦʡ ʠ ʚʫʣʢʘʥʦʧʣʫʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ [ʗʨʦʮʢʠʡ, ʏʦʪʯʘʝʚ, 2016; 

2019], ʦʪʤʝʯʘʝʤʘʷ ʥʘ ʚʩʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʨʘʟʚʠʪʠʷ ɸʣʴʧʠʡʩʢʦʡ ʩʢʣʘʜʯʘʪʦʩʪʠ. 

ʉʦʩʪʦʷʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʵʥʜʦʛʝʥʥʦʡ ʛʝʦʜʠʥʘʤʠʢʠ ʧʨʦʷʚʣʷʝʪʩʷ ʣʠʥʝʘʤʝʥʪʘʤʠ 

ʛʣʫʙʠʥʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʢʘʚʢʘʟʩʢʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ (ʢʦʥʪʨʦʣʠʨʫʶʱʠʝ 

ʚʳʭʦʜʳ ʤʠʥʝʨʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ), ʧʨʦʷʚʣʝʥʠʷʤʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʩʢʣʘʜʯʘʪʦʡ 

ʜʠʩʣʦʮʠʨʦʚʘʥʥʦʩʪʴʶ ʤʘʩʩʠʚʘ, ʪʨʝʱʠʥʦʚʘʪʦʩʪʴʶ, ʛʝʦʭʠʤʠʯʝʩʢʠʤʠ ʠ ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ 

ʧʦʣʷʤʠ, ʩʝʡʩʤʠʯʥʦʩʪʴʶ ʠ ʦʩʦʙʦʡ ʠʥʜʠʢʘʮʠʦʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʘʢʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ï ʩʝʡʩʤʦʜʠʩʣʦʢʘʮʠʷʤʠ.  

ʋʨʦʚʝʥʴ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʨʝʜʫ ʵʥʜʦʛʝʥʥʳʭ ʠ ʵʢʟʦʛʝʥʥʳʭ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʰʠʨʦʢʦ ʨʘʟʚʠʪʳʝ ʧʦ ʧʣʦʱʘʜʠ ʨʘʟʣʠʯʥʳʝ 

ʛʝʥʝʪʠʯʝʩʢʠʝ ʪʠʧʳ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʬʦʨʤʠʨʫʶʱʠʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʯʘʛʠ 

ʦʧʘʩʥʳʭ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ [Zaalishvili et al., 2019].  

ʈʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ, ʷʚʣʷʷʩʴ ʩʪʨʫʢʪʫʨʦʡ ʵʥʜʦʛʝʥʥʦʛʦ ʧʨʦʷʚʣʝʥʠʷ, ʦʪʦʙʨʘʞʘʝʪ 

ʤʥʦʛʠʝ ʵʣʝʤʝʥʪʳ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʳʨʘʞʝʥʥʳʝ ʚ ʛʝʦʤʦʨʬʦʣʦʛʠʠ. ʉ 

ʚʥʝʜʨʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʩ ʨʘʟʣʠʯʥʳʤ 

ʨʘʟʨʝʰʝʥʠʝʤ ʦʪʢʨʳʣʠʩʴ ʚʦʟʤʦʞʥʦʩʪʠ ʢʘʨʪʠʨʦʚʘʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʨʘʟʥʳʭ 

ʧʦʨʷʜʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ. 
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ɼʣʷ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʤʝʩʪʥʦʩʪʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʤʥʦʛʦʩʧʝʢʪʨʘʣʴʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ LANDSAT (ʪʝʤʘʪʠʯʝʩʢʠʡ ʢʘʨʪʦʛʨʘʬ ʩ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ 30 ʤ), ʠʟʦʙʨʘʞʝʥʠʷ LISS IV (ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 

ʨʘʟʨʝʰʝʥʠʝ 5,8 ʤ) ʠ ʠʟʦʙʨʘʞʝʥʠʷ CARTOSAT (ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ 2,5 ʤ). 

ʀʟʦʙʨʘʞʝʥʠʷ ʠʤʝʶʪ ʪʘʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʘʢ ʪʦʥ, ʪʝʢʩʪʫʨʘ, ʬʦʨʤʘ, ʨʘʟʤʝʨ ʠ ʫʟʦʨ, 

ʢʦʪʦʨʳʝ ʫʯʠʪʳʚʘʶʪʩʷ ʜʣʷ çʧʦʥʠʤʘʥʠʷè ʠʣʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʤʝʩʪʥʦʩʪʠ.  

ʉʪʨʫʢʪʫʨʘ ʛʝʦʤʦʨʬʦʣʦʛʠʠ ʜʘʝʪ ʯʝʪʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʦʨʷʜʢʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʘ ʪʘʢʞʝ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ 

ʚʣʠʷʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ [Bull, 1991; Bull, McFadden, 1977; Keller, Pinter, 2002; 

Burbank, Anderson, 2001; Peters, Van Balen, 2007]. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʠʟʘʮʠʠ ʨʝʣʴʝʬʘ ʧʨʦʚʦʜʠʣʠ ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʨʘʙʦʪ ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ, ʯʪʦ 

ʠʩʯʝʨʧʳʚʘʶʱʝʝ ʠʟʫʯʝʥʠʝ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʠʟʤʝʥʝʥʠʝ ʣʘʥʜʰʘʬʪʘ ʠ ʵʚʦʣʶʮʠʶ ʨʝʯʥʦʡ ʩʠʩʪʝʤʳ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ɻʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ ʨʝʣʴʝʬʘ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʘʢʪʠʚʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ, ʚ ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʥʘ ʩʪʨʫʢʪʫʨʳ 

ʘʢʪʠʚʥʳʝ, ʫʤʝʨʝʥʥʦ ʘʢʪʠʚʥʳʝ ʠ ʤʘʣʦʧʦʜʚʠʞʥʳʝ, ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʩʢʦʨʦʩʪʠ ʧʨʦʪʝʢʘʥʠʷ 

ʘʢʪʠʚʥʦʛʦ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ [Zaalishvili, 2000; ʏʦʪʯʘʝʚ ʠ ʜʨ., 2016ʘ; 2018ʘ].  

ʆʜʥʠʤ ʠʟ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʥʜʝʢʩʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʪʝʢʪʦʥʠʢʫ 

ʪʝʨʨʠʪʦʨʠʠ, ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨ ʘʩʠʤʤʝʪʨʠʠ [Keller, Pinter, 2002], ʦʧʨʝʜʝʣʷʝʤʳʡ 

ʦʪʥʦʰʝʥʠʝʤ ʧʣʦʱʘʜʠ ʩʧʨʘʚʘ ʦʪ ʦʩʥʦʚʥʦʛʦ ʧʦʪʦʢʘ ʢʦ ʚʩʝʡ ʧʣʦʱʘʜʠ ʚʦʜʦʩʙʦʨʘ. ɽʩʣʠ 

ʚʦʜʥʘʷ ʩʠʩʪʝʤʘ ʨʘʟʚʠʚʘʝʪʩʷ ʥʘ ʤʝʩʪʥʦʩʪʠ ʩ ʦʜʥʦʨʦʜʥʦʡ ʣʠʪʦʣʦʛʠʝʡ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ 

ʨʘʟʚʠʪʠʝʤ ʩʪʨʫʢʪʫʨʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʩʠʤʤʝʪʨʠʠ ʙʫʜʝʪ ʨʘʚʥʦ 

50. ʆʜʥʘʢʦ ʜʣʷ ʤʝʩʪʥʦʩʪʠ ʩʚʷʟʘʥʥʦʡ ʩ ʘʢʪʠʚʥʳʤʠ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʩʠʤʤʝʪʨʠʠ ʙʫʜʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʵʪʦʡ ʚʝʣʠʯʠʥʳ. ʕʪʦ ʩʚʷʟʘʥʦ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʩʠʣʳ ʂʦʨʠʦʣʠʩʘ ʚ ʧʦʜʚʠʞʥʳʭ ʚʦʜʥʳʭ ʩʠʩʪʝʤʘʭ, ʜʝʡʩʪʚʫʶʱʝʡ ʥʘ 

ʧʨʘʚʳʝ ʙʝʨʝʛʘ ʚ ʉʝʚʝʨʥʦʤ ʧʦʣʫʰʘʨʠʠ ʠ, ʥʘʦʙʦʨʦʪ ï ʥʘ ʣʝʚʳʝ ʙʝʨʝʛʘ ʚ ʖʞʥʦʤ 

ʧʦʣʫʰʘʨʠʠ. ʇʨʠ ʦʙʱʝʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʨʘʟʜʨʦʙʣʝʥʥʦʩʪʠ ʙʘʩʩʝʡʥʦʚʦʡ ʯʘʩʪʠ ʨʝʢʠ 

ʩʤʝʱʝʥʠʝ ʨʫʩʣʘ ʚʧʨʘʚʦ ʙʫʜʝʪ ʪʝʤ ʟʘʤʝʪʥʝʝ, ʯʝʤ ʠʥʪʝʥʩʠʚʥʝʝ ʧʨʦʷʚʣʷʶʪʩʷ 

ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. ʇʦ ʫʨʦʚʥʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʘʩʠʤʤʝʪʨʠʠ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ 

ʩʪʝʧʝʥʠ ʨʘʟʚʠʪʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ.  
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ʆʩʥʦʚʥʳʤʠ ʵʥʝʨʛʦʧʨʦʜʚʦʜʷʱʠʤʠ ʢʘʥʘʣʘʤʠ ʷʚʣʷʶʪʩʷ ʤʝʞʙʣʦʯʥʳʝ ʢʦʨʦʚʳʝ 

ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ, ʚ ʧʨʦʮʝʩʩʝ ʚʥʝʜʨʝʥʠʷ ʧʦ ʢʦʪʦʨʳʤ ʤʘʛʤʘʬʣʶʠʜʥʘʷ ʩʪʨʫʷ 

ʤʦʞʝʪ ʧʨʦʷʚʠʪʴʩʷ ʧʦ-ʨʘʟʥʦʤʫ: ʤʦʞʝʪ ʚʥʝʜʨʠʪʴʩʷ ʠʥʪʨʫʟʠʝʡ, ʩʤʝʩʪʠʪʴ ʙʣʦʢʠ, ʩʦʟʜʘʚ 

ʫʩʣʦʚʠʷ ʜʣʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʚʳʨʚʘʪʴʩʷ ʥʘʚʝʨʭ ʠ ʠʟʚʝʨʛʥʫʪʴʩʷ ʚʫʣʢʘʥʦʤ.  

ʊʝʢʪʦʥʠʯʝʩʢʠʡ ʨʘʟʣʦʤ ʩʚʷʟʳʚʘʝʪ ʣʠʪʦʩʬʝʨʫ ʩ ʘʪʤʦʩʬʝʨʦʡ ʩʦ ʚʩʝʤʠ ʚʳʪʝʢʘʶʱʠʤʠ 

ʧʦʩʣʝʜʩʪʠʷʤʠ ʪʨʘʥʟʠʪʘ ʛʘʟʦʚ ʠ ʨʘʩʪʚʦʨʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʚʦʩʭʦʜʷʱʝʤ ʠ ʥʠʩʭʦʜʷʱʝʤ 

ʨʝʞʠʤʘʭ. ɺ ʥʠʩʭʦʜʷʱʝʤ ʧʦʪʦʢʝ ʚ ʣʠʪʦʩʬʝʨʫ ʧʦʩʪʫʧʘʝʪ ʢʠʩʣʦʨʦʜ ʟʘ ʩʯʝʪ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ ʙʠʦʩʬʝʨʳ. ɺ ʚʦʩʭʦʜʷʱʝʤ ʧʦʪʦʢʝ ʨʘʩʪʚʦʨʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʠ ʣʝʪʫʯʠʝ 

ʢʦʤʧʦʥʝʥʪʳ ʚʤʝʩʪʝ ʩ ʶʚʝʥʠʣʴʥʳʤʠ ʠ ʤʘʥʪʠʡʥʳʤʠ ʚʦʜʘʤʠ ʧʝʨʝʤʝʱʘʶʪʩʷ ʚʚʝʨʭ ʟʘ ʩʯʝʪ 

ʵʥʝʨʛʠʠ ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʪʝʯʝʥʠʷ ʤʘʥʪʠʡʥʳʭ ʩʪʨʫʡ.  

ʇʦ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʥʘʨʫʰʝʥʠʷʤ ʧʦʜʥʠʤʘʶʪʩʷ ʢ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʨʘʩʪʚʦʨʠʤʳʝ ʠ ʣʝʪʫʯʠʝ ʵʣʝʤʝʥʪʳ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʦʨʝʦʣʦʚ ʩʢʨʳʪʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, 

ʧʝʨʝʩʝʢʘʝʤʳʭ ʨʘʟʣʦʤʦʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʧʘʨʳ ʪʷʞʝʣʳʭ ʠ ʨʘʜʠʦʘʢʪʠʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʩʦʚʨʝʤʝʥʥʳʭ ʜʚʠʞʝʥʠʡ ʟʝʤʥʦʡ ʢʦʨʳ, ʥʘ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʦʣʠʛʦʥʘʭ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʚʳʷʚʣʝʥʳ ʜʚʘ ʚʠʜʘ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ: ʮʠʢʣʠʯʥʳʝ ʩ ʨʘʟʣʠʯʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʧʝʨʠʦʜʦʚ ʠ 

ʪʨʝʥʜʦʚʳʝ, ʩʦʭʨʘʥʷʶʱʠʝ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʳʭ ʧʝʨʠʦʜʦʚ ʧʦʩʪʦʷʥʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ. 

ʅʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʥʘʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʦʙʲʝʢʪʦʚ ʧʦʜʟʝʤʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʦʢʘʟʳʚʘʶʪ 

ʚʣʠʷʥʠʝ ʦʙʘ ʚʠʜʘ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ. ʀʥʪʝʥʩʠʚʥʳʝ ʣʦʢʘʣʴʥʳʝ ʘʥʦʤʘʣʠʠ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ, ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ ʟʦʥʘʤ ʨʘʟʣʦʤʦʚ ʨʘʟʣʠʯʥʦʛʦ 

ʪʠʧʘ ʠ ʨʘʥʛʘ [ʄʘʢʝʝʚ ʠ ʜʨ., 2019ʘ; ʅʠʢʦʣʘʝʚ, 1988]. ʕʪʠ ʘʥʦʤʘʣʴʥʳʝ ʜʚʠʞʝʥʠʷ ʚʦʟʥʠʢʘʶʪ 

ʮʠʢʣʠʯʥʦ, ʘ ʠʥʦʛʜʘ ʠ ʧʫʣʴʩʘʮʠʦʥʥʦ, ʥʘ ʬʦʥʝ ʪʨʝʥʜʦʚʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʦʜʚʠʞʝʢ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʘʤʧʣʠʪʫʜʥʳʤʠ (ʜʦ 50- 70 ʤʤ/ʛʦʜ) ʩʤʝʱʝʥʠʷʤʠ, 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʣʦʢʘʣʠʟʦʚʘʥʳ ʚ ʠʥʪʝʨʚʘʣʘʭ 100-1000 ʤ, ʠʤʝʶʪ ʧʝʨʠʦʜʠʯʥʦʩʪʴ 

ʧʨʦʷʚʣʝʥʠʷ ʦʪ 0,1 ʜʦ ʦʜʥʦʛʦ ʛʦʜʘ ʠ ʦʙʣʘʜʘʶʪ ʧʫʣʴʩʘʮʠʦʥʥʦʡ ʠ ʟʥʘʢʦʧʝʨʝʤʝʥʥʦʡ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ. ʇʨʦʷʚʣʝʥʠʷ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʚ 

ʘʢʪʠʚʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨʘʭ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʞʠʞʝʥʠʶ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ ʚ 

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʟʦʥʝ [ʉʘʰʫʨʠʥ, 2010].  

ɺʩʷ ʛʘʤʤʘ ʥʘʙʣʶʜʘʝʤʳʭ ʮʠʢʣʠʯʥʳʭ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʭ ʠ ʪʨʝʥʜʦʚʳʭ ʜʚʠʞʝʥʠʡ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʩʚʦʡʩʪʚʦʤ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ, ʦʩʦʙʝʥʥʦ ʚ ʨʘʟʣʦʤʥʳʭ 

ʟʦʥʘʭ, ʷʚʣʷʝʪʩʷ ʥʘʭʦʞʜʝʥʠʝ ʝʝ ʚ ʥʝʧʨʝʨʳʚʥʦʤ ʜʚʠʞʝʥʠʠ. ɼʚʠʞʝʥʠʝ ʚʳʩʪʫʧʘʝʪ ʢʘʢ 
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ʬʦʨʤʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʦʣʴ ʠ ʤʝʩʪʦ ʩʦʚʨʝʤʝʥʥʦʡ 

ʛʝʦʜʠʥʘʤʠʢʠ ʪʨʫʜʥʦ ʧʝʨʝʦʮʝʥʠʪʴ ʚ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʩʬʝʨʝ ʥʘʫʢ ʦ ɿʝʤʣʝ, ʥʦ ʝʱʝ ʙʦʣʝʝ 

ʚʘʞʥʘ ʝʝ ʨʦʣʴ ʚ ʨʝʰʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʦʩʚʦʝʥʠʝʤ ʪʝʨʨʠʪʦʨʠʡ ʩ ʘʢʪʠʚʥʦʡ ʥʝʦʪʝʢʪʦʥʠʢʦʡ. 

ɸʢʪʠʚʥʳʡ ʨʘʟʣʦʤ ʦʟʥʘʯʘʝʪ ʥʘʣʠʯʠʝ ʩʚʷʟʠ ʩ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʦʯʘʛʦʤ, ʪ.ʝ. 

ʧʨʦʷʚʣʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ, ʜʝʬʦʨʤʘʮʠʡ, ʩʝʡʩʤʠʯʥʦʩʪʠ, ʧʨʠʩʫʪʩʪʚʠʝ ʠʟʤʝʥʷʶʱʠʭʩʷ ʧʦ 

ʘʤʧʣʠʪʫʜʝ ʠʤʧʫʣʴʩʥʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ, ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʦʨʝʦʣʦʚ, ʥʘ 

ʤʦʣʝʢʫʣʷʨʥʦʤ ʫʨʦʚʥʝ ʨʘʟʨʫʰʘʶʱʠʭ ʛʝʦʩʨʝʜʫ ʠ ʷʚʣʷʶʱʠʭʩʷ ʘʙʠʦʪʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ 

ʜʣʷ ʬʠʪʦ-ʠ ʤʠʢʨʦʙʠʦʮʝʥʦʟ.  

ʈʘʟʣʠʯʥʳʝ ʘʚʪʦʨʳ ʧʦ-ʨʘʟʥʦʤʫ ʠʥʪʝʨʧʨʝʪʠʨʫʶʪ ʧʦʥʷʪʠʝ çʘʢʪʠʚʥʳʡ ʨʘʟʣʦʤè. ʊʘʢ, 

ʉ.ɸ. ʅʝʩʤʝʷʥʦʚʳʤ [ʅʝʩʤʝʷʥʦʚ, 2004] ʘʢʪʠʚʥʦʩʪʴ ʨʘʟʣʦʤʘ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʩʪʝʧʝʥʠ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʠʥʞʝʥʝʨʥʦʝ ʩʦʦʨʫʞʝʥʠʝ, ʯʪʦ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʢʘʢ ʧʨʠʢʣʘʜʥʫ  ʁ

ʠʥʪʝʨʧʨʝʪʘʮʠ ʁ (ʭʦʪʷ ʪʝʢʪʦʥʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʤʦʞʝʪ ʙʳʪʴ ʩʦʠʟʤʝʨʠʤʦ ʩ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʦʡ ʦʩʘʜʢʦʡ ʩʦʦʨʫʞʝʥʠʷ, ʯʪʦ ʥʝ ʦʟʥʘʯʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʘʢʪʠʚʥʦʩʪʠ ʫ 

ʨʘʟʣʦʤʘ). ʈʘʟʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʘʢʪʠʚʥʦʩʪʴ ʨʘʟʣʦʤʘ ʦʮʝʥʠʚʘʶʪ ʧʦ ʚʨʝʤʝʥʠ ʧʦʩʣʝʜʥʝʛʦ 

ʧʨʦʷʚʣʝʥʠʷ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ ʛʦʣʦʮʝʥʘ [Allen, 1975] ʜʦ ʧʦʨʷʜʢʘ 400 ʪʳʩ. ʣʝʪ 

[ʅʠʢʦʥʦʚ,1994] ʠʣʠ ʧʨʝʜʣʘʛʘʶʪ ʦʛʨʘʥʠʯʠʪʴ ʠʥʪʝʨʚʘʣ ʘʢʪʠʚʥʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʨʘʟʣʦʤʘ 

ʩʨʦʢʦʤ 100-150 ʪʳʩ. ʣʝʪ [ʊʨʠʬʦʥʦʚ, 2008]. 

ɸʢʪʠʚʥʦʩʪʴ ʨʘʟʣʦʤʘ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, ʤʦʞʝʪ ʚʳʨʘʞʘʪʩɹ ̫ ʥʝ ʪʦʣʴʢʦ 

ʜʠʥʘʤʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ, ʥʦ ʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʘʥʦʤʘʣʴʥʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ, 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʛʝʦʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʣʝʡ, ʛʝʦʭʠʤʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ 

ʩʦʚʨʝʤʝʥʥʫʶ ʢʦʨʫ ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ ʦʩʣʘʙʣʝʥʠʝʤ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʩʪʫʨʥʳʭ ʩʚʷʟʝʡ, ʧʦʪʝʨʝʡ 

ʠʥʞʝʥʝʨʥʳʭ ʩʚʦʡʩʪʚ ʧʦʨʦʜ, ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʱʠʝ ʠʥʪʝʥʩʠʚʥʦʤʫ ʨʘʟʚʠʪʠʶ ʵʢʟʦʛʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʥʘʨʫʰʝʥʠʶ ʣʘʥʜʰʘʬʪʘ, ʩʦʟʜʘʥʠʶ ʦʯʘʛʦʚ ʦʧʘʩʥʳʭ ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʦʛʦʣʝʥʠʶ ʩʢʣʦʥʦʚ, ʫʥʠʯʪʦʞʝʥʠʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ.  

ʇʦ ʦʮʝʥʢʝ ʥʦʚʦʟʝʣʘʥʜʩʢʠʭ ʠ ʶʞʥʦʘʤʝʨʠʢʘʥʩʢʠʭ ʵʢʦʣʦʛʦʚ ʥʝʛʘʪʠʚʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʥʘ ʪʘʢʫʶ ʚʘʞʥʫʶ ʵʢʦʩʠʩʪʝʤʫ, ʢʘʢ ʣʝʩʥʳʝ 

ʤʘʩʩʠʚʳ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʏʠʣʠ ʠ ʅʦʚʦʡ ɿʝʣʘʥʜʠʠ, ʤʦʞʝʪ ʙʳʪʴ ʩʦʧʦʩʪʘʚʠʤʦ ʩ ʚʣʠʷʥʠʝʤ 

ʧʦʞʘʨʦʚ [Veblen et al., 2016]. 

ʇʨʦʜʚʠʞʝʥʠʝ ʚʚʝʨʭ ʩʠʥʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʶʚʝʥʠʣʴʥʳʭ ʚʦʜ ʠ ʣʝʪʫʯʠʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʠʟ ʢʦʨʦʚʳʭ ʧʦʨʦʜ ʠ ʚʦʩʭʦʜʷʱʠʭ ʤʘʥʪʠʡʥʳʭ ʩʪʨʫʡ ʧʦ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʥʘʨʫʰʝʥʠʷʤ ʠ 

ʟʦʥʘʤ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʜʘʚʣʝʥʠ,̫ ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʛʦ 
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ʫʨʘʚʥʝʥʠʶ (ʄʝʥʜʝʣʝʝʚʘ-ʂʣʘʡʧʝʨʦʥʘ) ʩʦʩʪʦʷʥʠʷ ʠʜʝʘʣʴʥʦʛʦ ʛʘʟʘ p=RT/V (ʨ-ʜʘʚʣʝʥʠʝ, 

R-ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʛʘʟʦʚʘʷ ʧʦʩʪʦʷʥʥʘʷ, T-ʪʝʤʧʝʨʘʪʫʨʘ ʛʘʟʘ, V- ʦʙʲʝʤ ʛʘʟʘ) ʛʜʝ ʦʥʠ, 

ʩʤʝʰʠʚʘʷʩʴ ʩ ʧʣʘʩʪʦʚʳʤʠ ʚʦʜʘʤʠ, ʚʨʝʤʝʥʥʦ ʧʦʚʳʰʘʶʪ ʫʨʦʚʝʥʴ ʛʠʜʨʦʩʬʝʨʳ. ʇʦʩʣʝ 

ʨʘʟʨʷʜʢʠ ʵʥʜʦʛʝʥʥʦʡ ʵʥʝʨʛʠʠ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʪʥʳʡ ʦʪʪʦʢ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʶʚʝʥʠʣʴʥʳʭ ʚʦʜ ʫʞʝ ʠʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ. ʕʪʠʤ ʜʦʩʪʠʛʘʝʪʩʷ ʠʭ ʢʨʫʛʦʚʦʨʦʪ ʚ 

ʩʠʩʪʝʤʝ ʛʠʜʨʦʩʬʝʨʳ. ɺ ʵʪʦʪ ʢʨʫʛʦʚʦʨʦʪ ʚʦʚʣʝʢʘʶʪʩʷ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʟʘʛʨʷʟʥʝʥʥʳʝ ʠ 

ʨʫʜʥʠʯʥʦ-ʩʢʘʞʠʥʥʳʝ ʪʝʭʥʦʛʝʥʥʳʝ ʚʦʜʳ ʛʠʜʨʦʩʬʝʨʳ. ɹʝʟ ʵʥʜʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʪʘʢʦʡ ʢʨʫʛʦʚʦʨʦʪ ʙʳʣ ʙʳ ʥʝʚʦʟʤʦʞʝʥ ʠ ʚ ʵʪʦʤ ʦʜʥʘ ʠʟ ʤʥʦʛʠʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʣʠʪʦʩʬʝʨʳ [ʄʘʪʠʰʦʚ, ʇʘʨʘʜʘ, 2015]. 

ʇʦʜʲʝʤ ʫʨʦʚʥʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠ ʠʟʤʝʥʝʥʠʝ ʝʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʚ ʧʝʨʠʦʜ 

ʨʘʟʚʠʪʠʷ ʵʥʜʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʢʘʢ ʩʧʦʩʦʙ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʟʜʝʩʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩ ʧʦʟʠʮʠʠ ʵʣʝʤʝʥʪʥʦʛʦ 

ʩʦʦʪʥʦʰʝʥʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʜʦ ʠ ʧʦʩʣʝ ʩʦʙʳʪʠʷ, ʧʦʟʚʦʣʷʶʱʝʝ ʫʚʷʟʘʪʴ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʦʯʘʛ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʫʨʦʚʥʝʤ ʢʦʨʳ, ʣʠʪʦʩʬʝʨʳ ʠʣʠ ʚʝʨʭʦʚ ʤʘʥʪʠʠ.  

ʖʚʝʥʠʣʴʥʳʝ ʚʦʜʳ ʠʤʝʶʪ ʩʨʝʜʠ ʧʨʝʦʙʣʘʜʘʶʱʠʭ ʘʥʠʦʥʦʚ ʢʘʨʙʦʥʘʪʥʳʡ 

(ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʡ) ʠʦʥ, ʩʨʝʜʠ ʢʘʪʠʦʥʦʚ ï ʥʘʪʨʠʡ ʠʣʠ ʢʘʣʠʡ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʦʙʣʘʜʶʱʠʡ ʪʠʧ ʤʠʥʝʨʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʝ ʥʘʪʨʠʝʚʦ-

ʢʘʣʴʮʠʝʚʳʝ ʠʣʠ ʢʘʣʴʮʠʝʚʦ-ʥʘʪʨʠʝʚʳʝ, ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʥʠʭ ʶʚʝʥʠʣʴʥʳʭ ʚʦʜ, 

ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʢʨʫʛʦʚʦʨʦʪʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʵʥʜʦʛʝʥʥʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, 

ʪʨʫʜʥʦ ʦʧʨʦʚʝʨʛʥʫʪʴ [ʍʘʫʩʪʦʚ, 2011]. 

ɸʥʘʣʠʟ ʢʦʤʧʣʝʢʩʘ ʜʠʥʘʤʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʢʘʢ ʬʦʨʤʳ ʧʨʦʷʚʣʝʥʠʷ ʛʝʦʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ 

ʚʠʜʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ, ʛʝʦʬʠʟʠʯʝʩʢʠʭ, ʛʝʦʭʠʤʠʯʝʩʢʠʭ, ʛʠʜʨʦʛʝʦʜʠʥʘʤʠʯʝʢʠʭ 

ʧʦʣʝʡ ʚ ʟʦʥʘʭ ʘʢʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʧʦʟʚʦʣʷʶʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʧʣʦʱʘʜʠ ʘʢʪʠʚʠʟʘʮʠʠ 

ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʩʮʝʥʘʨʠʠ ʠʭ ʨʘʟʚʠʪʠʷ ʚʦ ʚʨʝʤʝʥʠ [ɿʘʘʣʠʰʚʠʣʠ, 

2000; 2009]. ʇʨʠ ʵʪʦʤ ʟʘʢʦʥʦʤʝʨʥʘʷ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʢ ʘʢʪʠʚʥʳʤ ʨʘʟʣʦʤʘʤ ʦʯʘʛʦʚ 

ʦʧʘʩʥʳʭ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʨʝʰʝʥʠʷ 

ʦʙʨʘʪʥʦʡ ʟʘʜʘʯʠ ʪʨʘʩʩʠʨʦʚʘʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʥʘ ʟʘʢʨʳʪʳʭ ʫʯʘʩʪʢʘʭ ʠ 

ʧʘʣʝʦʨʝʢʦʥʩʪʨʫʢʮʠʡ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʨʘʟʣʦʤʘʤʠ ʧʦ 

ʩʦʭʨʘʥʠʚʰʠʤʩʷ ʵʨʦʟʠʦʥʥʳʤ ʥʘʢʦʧʣʝʥʠʷʤ, ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʵʥʜʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ.  
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ʇʨʦʛʥʦʟʠʨʫʝʤʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʥʘ ʖʞʥʦʤ ʦʩʪʨʦʚʝ ʅʦʚʦʡ ɿʝʣʘʥʜʠʠ ʧʦ 

ɸʣʴʧʠʡʩʢʦʤʫ ʛʣʫʙʠʥʥʦʤʫ ʨʘʟʣʦʤʫ ʩ 85% ʚʝʨʦʷʪʥʦʩʪʴʶ ʤʘʛʥʠʪʫʜʳ ʄ = 8 ʧʦ hʢʘʣʝ 

ʈʠʭʪʝʨʘ ʜʦʣʞʝʥ ʙʫʜʝʪ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʦʧʦʣʟʝʥʴ, ʚʦʟʜʝʡʩʪʚʠ ʁʢʦʪʦʨʦʛʦ ʧʦʜʚʝʨʛʥʝʪʩʷ 

ʧʣʦʱʘʜ ɹʙʦʣʝʝ ʯʝʤ 30000  ʢʤ
2
, ʠ ʧʝʨʝʤʝʩʪʠʪ ʩʚʳʰʝ 1,0 ʤʣʨʜ. ʤ

3
 ʛʨʫʥʪʘ.

 
ɿʘʠʣʠʚʘʥʠʝ ʨʝʢ 

ʥʘ ʧʣʦʱʘʜʠ ʙʦʣʝʝ 125 ʢʤ
2
 ʤʦʞʝʪ ʩʦʩʪʘʚʠʪʴ 3 ʤ [Robinson et al., 2013]. ɺʦʟʜʝʡʩʪʚʠʝ 

ʪʘʢʦʛʦ ʤʘʩʰʪʘʙʘ ʵʢʟʦʛʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʨʝʜʫ ʙʫʜʝʪ ʠʤʝʪʴ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʚʩʝʛʦ ʦʩʪʨʦʚʘ, ʠ ʨʝʘʙʠʣʠʪʘʮʠʷ ʝʛʦ ʟʘʪʷʥʝʪʩʷ ʥʘ 

ʜʦʣʛʠʝ ʛʦʜʳ. 

ʆʙʲʝʢʪʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʦʯʘʛʠ ʦʧʘʩʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʣʝʜʥʠʢʘʤʠ ʠ ʣʝʜʦʚʦʢʘʤʝʥʥʳʤʠ ʛʣʝʪʯʝʨʘʤʠ ʪʠʧʠʯʥʳ ʜʣʷ ʚʳʩʦʢʦʛʦʨʥʳʭ ʨʘʡʦʥʦʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʘʣʴʧʠʜ. ʆʥʠ ʚ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ ʠʛʨʘʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʨʦʣʴ ʜʠʥʘʤʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʘʟʨʫʰʠʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ (ʛʣʫʙʦʢʠʝ ʨʳʪʚʠʥʳ, 

ʦʛʦʣʝʥʥʳʝ ʩʢʣʦʥʳ, ʩʢʫʯʠʚʘʥʠʝ ʢʨʫʧʥʦʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ). 

ʇʦʩʪʣʝʜʥʠʢʦʚʳʡ ʵʪʘʧ ʘʢʪʠʚʥʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʦʪʯʝʪʣʠʚʦ 

ʧʨʦʷʚʣʷʝʪʩʷ ʥʘ ʫʯʘʩʪʢʘʭ ʘʙʣʷʮʠʠ ʣʝʜʥʠʢʦʚ, ʛʜʝ ʦʙʥʘʞʘʶʪʩʷ ʘʢʪʠʚʥʳʝ ʛʣʫʙʠʥʥʳʝ 

ʨʘʟʣʦʤʳ. ɺ ʠʭ ʧʨʝʜʝʣʘʭ, ʚ ʚʠʜʝ ʢʦʨʦʪʢʠʭ ʨʘʟʨʳʚʦʚ ʪʨʝʱʠʥʥʦʛʦ ʪʠʧʘ, ʚʦʟʥʠʢʘʶʪ 

ʥʘʨʫʰʝʥʠʷ, ʢʫʣʠʩʦʦʙʨʘʟʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʢ ʛʣʫʙʠʥʥʦʤʫ ʨʘʟʣʦʤʫ, ʠ ʩʦʩʪʘʚʣʷʶʱʠʝ ʩ 

ʥʠʤʠ ʝʜʠʥʳʝ ʣʠʥʝʘʤʝʥʪʳ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʩʦʛʣʘʩʥʦ ʦʨʦʛʝʥʫ. ʕʪʠ ʥʘʨʫʰʝʥʠʷ 

ʚʦʟʥʠʢʘʶʪ ʥʝ ʟʘ ʩʯʝʪ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʘ ʢʘʢ ʦʩʪʘʪʦʯʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʚ ʧʝʨʠʦʜʳ 

ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʟʘʪʠʰʴʷ. ʅʘʙʣʶʜʝʥʠʷ ʚ ʐʚʝʡʮʘʨʩʢʠʭ ɸʣʴʧʘʭ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʘʢʩʤʘʣʴʥʦʡ 

ʩʢʦʨʦʩʪʠ ʧʦʜʲʸʤʘ ʧʦʚʝʨʭʥʦʩʪʠ (1,6 ʤʤ/ʛʦʜ), ʧʦʜʚʝʨʞʝʥʳ ʫʯʘʩʪʢʠ ʧʦʩʣʝʜʥʠʤʠ 

ʩʙʨʦʩʠʚʰʠʝ ʣʝʜʷʥʦʡ ʧʘʥʮʠʨʴ [Persaud, Pfiffner, 2004].  

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʠʟʦʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʟʘ ʩʯʝʪ ʪʘʷʥʠʷ ʣʝʜʥʠʢʦʚ, ʠʟ-ʟʘ 

ʤʝʣʢʦʤʘʩʰʪʘʙʥʦʩʪʠ ʣʝʜʦʚʦʛʦ ʬʘʢʪʦʨʘ, ʚʨʷʜ ʣʠ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʧʨʦʮʝʩʩ ʧʦʜʲʝʤʘ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʥʦ ʩʦʛʣʘʩʥʦ ʧʨʠʥʮʠʧʫ ʚʩʝʦʙʱʝʡ ʩʚʷʟʠ ʩʦʙʳʪʠʡ ʠʩʢʣʶʯʘʪʴ ʝʛʦ ʠʟ 

ʨʘʩʩʤʦʪʨʝʥʠʷ ʥʝʣʴʟʷ.  

ʆʜʥʘ ʠʟ ʤʦʜʝʣʝʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʜʲʝʤ ʧʦʚʝʨʭʥʦʩʪʠ (ʨʦʩʪ ʛʦʨ) ʟʘ ʩʯʝʪ ʘʢʪʠʚʥʦʛʦ 

ʪʘʥʛʝʥʮʠʘʣʴʥʦʛʦ ʩʞʘʪʠʷ ʦʨʦʛʝʥʘ ʚ ʤʝʨʠʜʠʦʥʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʝʛʦ 

ʜʝʬʦʨʤʠʨʫʝʤʦʩʪʴ, ʚʦʟʥʠʢʘʶʱʘʷ ʧʨʠ ʩʣʦʞʥʳʭ ʧʨʝʚʨʘʱʝʥʠʷʭ ʵʥʜʦʛʝʥʥʦʡ ʵʥʝʨʛʠʠ ɿʝʤʣʠ 

ʚ ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʝʨʝʤʝʱʝʥʠʷ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ, ʚ ʛʣʫʙʠʥʥʳʝ ʨʝʛʠʦʥʘʣʴʥʳʝ 

ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʨʘʟʨʳʚʳ ʟʝʤʥʦʡ ʢʦʨʳ ʠ ʚʥʫʪʨʠʙʣʦʢʦʚʳʝ ʥʘʨʫʰʝʥʠʷ, ʚ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ.  
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ɺ ʵʚʦʣʶʮʠʠ ɿʝʤʣʠ ʥʝʪ ʧʦʥʷʪʠʷ ʧʨʦʛʨʝʩʩʘ ʠʣʠ ʨʝʛʨʝʩʩʘ ʠ ʚ ʙʝʩʢʦʥʝʯʥʳʭ 

ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʷʭ ʠ ʩʘʤʦʫʥʠʯʪʦʞʝʥʠʷʭ ɿʝʤʣʠ ʠʩʭʦʜ ʦʜʠʥ ï ʩʘʤʦʩʦʞʞʝʥʠʝ, ʠ ʵʪʦ ʪʦʞʝ ʚ 

ʨʷʜʫ ʝʝ ʵʚʦʣʶʮʠʠ. ɺ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʦʧʘʩʥʳʭ ʵʥʜʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ ʩ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʜʣʷ ʣʶʜʝʡ, ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜ, ʵʢʦʥʦʤʠʢ, 

ʬʘʢʪʦʨ ʚʥʝʟʘʧʥʦʩʪʠ ʩʦʙʳʪʠʷ ʚʩʝʛʜʘ ʦʧʨʝʜʝʣʷʣ ʪʷʞʝʩʪʴ ʧʦʩʣʝʜʩʪʚʠʡ. 

ɺ ʜʝʢʘʙʨʝ 1988 ʛʦʜʘ ʚ ɸʨʤʝʥʠʠ ʧʨʦʠʟʦʰʣʦ ʩʠʣʴʥʝʡʰʝʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ 

ʤʘʛʥʠʪʫʜʦʡ M = 6,9, ʫʥʝʩʰʝʝ ʦʢʦʣʦ 25 000 ʯʝʣʦʚʝʯʝʩʢʠʭ ʞʠʟʥʝʡ. ʉʝʡʩʤʠʯʝʩʢʘʷ ʩʣʫʞʙʘ 

ʥʝ ʩʧʨʘʚʠʣʘʩʴ ʩ ʚʦʟʣʦʞʝʥʥʦʡ ʟʘʜʘʯʝʡ ʚʳʜʝʣʝʥʠʷ ʧʨʠʟʥʘʢʦʚ ʥʘʜʚʠʛʘʶʱʝʡʩʷ ʦʧʘʩʥʦʩʪʠ ʠ 

ʥʠʢʘʢʠʭ ʧʨʝʜʫʧʨʝʞʜʝʥʠʡ ʠʣʠ ʟʘʷʚʣʝʥʠʡ ʥʝ ʩʜʝʣʘʣʘ, ʘ ʪʦʯʥʝʝ ʥʝ ʩʤʦʛʣʘ. 

ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʫʧʫʱʝʥʠʷ ʧʨʠ ʩʦʟʜʘʥʠʠ ʢʘʨʪʳ ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʦʧʘʩʥʦʩʪʠ ʨʝʛʠʦʥʘ ʫʩʫʛʫʙʠʣʠ ʪʷʞʝʩʪʴ ʧʦʩʣʝʜʩʪʚʠʡ [ɿʘʘʣʠʰʚʠʣʠ, 2005]. 

ɺ ʜʝʢʘʙʨʝ 2004 ʛʦʜʘ ʥʘ ʧʦʙʝʨʝʞʴʷ ʀʥʜʦʥʝʟʠʠ, ʊʘʠʣʘʥʜʘ, ʐʨʠ-ʃʘʥʢʠ, ʀʥʜʠʠ ʠ 

ʜʨʫʛʠʭ ʩʪʨʘʥ ʦʙʨʫʰʠʣʦʩʴ ʨʘʟʨʫʰʠʪʝʣʴʥʦʝ ʮʫʥʘʤʠ, ʚʳʟʚʘʥʥʦʝ ʤʦʱʥʳʤ ʧʦʜʚʦʜʥʳʤ 

ʟʝʤʣʝʪʨʷʩʝʥʠʝʤ. ʀʪʦʛ ï 175 ʪʳʩ. ʞʝʨʪʚ [ʄʠʥʘʝʚ, 2009]. ɾʝʨʪʚ ʤʦʛʣʦ ʙʳʪʴ ʥʘʤʥʦʛʦ 

ʤʝʥʴʰʝ, ʠʣʠ ʚʦʚʩʝ ʥʝ ʙʳʪʴ ʧʨʠ ʥʘʣʠʯʠʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʟʦʥʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, 

ʩʠʩʪʝʤ ʦʧʦʚʝʱʝʥʠʷ, ʧʣʘʥʘ ʠ ʩʨʝʜʩʪʚ ʵʚʘʢʫʘʮʠʠ ʦʪʜʳʭʘʶʱʠʭ ʠ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ. 

ʄʠʛʨʘʮʠʦʥʥʦʝ ʧʨʦʜʚʠʞʝʥʠʝ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩ ʶʛʦ-

ʚʦʩʪʦʢʘ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜ ʟʘ ʧʦʩʣʝʜʥʠʝ 25-30 ʣʝʪ (ʉʧʠʪʘʢʩʢʦʝ, ʈʘʯʠʥʩʢʦʝ ʠʣʠ ʈʘʯʘ-

ɼʞʘʚʩʢʦʝ, ʇʘʨʘʚʘʥʩʢʦʝ, ʏʘʣʜʳʨʘʥʩʢʦʝ ʠ ʜʨʫʛʠʝ, ʙʦʣʝʝ ʤʝʣʢʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ [ʈʦʛʦʞʠʥ, 

ʍʦʚʘʥʩʢʠʡ, 1994] ʫʞʝ ʦʪʤʝʯʘʝʪʩʷ ʥʘ ʩʝʚʝʨʥʳʭ ʩʢʣʦʥʘʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ʂʘʚʢʘʟʘ 

ʫʯʘʩʪʠʚʰʠʤʠʩʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʜʦ 5 ʙʘʣʣʦʚ ʧʦ ʰʢʘʣʝ MSK. 

ɸʢʪʠʚʠʟʘʮʠʷ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʚʣʝʯʝʪ ʠʥʪʝʥʩʠʚʥʦʝ ʧʨʦʷʚʣʝʥʠʝ ʵʢʟʦʛʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʛʦʨʥʦʡ ʩʠʣʴʥʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʡ ʦʨʦʛʨʘʬʠʠ, ʧʨʠ 

ʢʦʪʦʨʦʡ ʛʨʘʚʠʪʘʮʠʷ ʥʘʯʠʥʘʝʪ ʠʛʨʘʪʴ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʧʝʨʝʤʝʱʝʥʠʠ ʤʘʪʝʨʠʘʣʘ. 

ɺ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʩʥʦʚʥʳʭ ʯʝʨʪ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʝʣʴʝʬʘ ʵʥʜʦʛʝʥʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚʘʞʥʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ ʥʦʚʝʡʰʠʤ ʪʝʢʪʦʥʠʯʝʩʢʠʤ 

ʜʚʠʞʝʥʠʷʤ, ʧʦʜ ʢʦʪʦʨʳʤʠ ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʦʥʠʤʘʶʪ ʜʚʠʞʝʥʠʷ, ʠʤʝʚʰʠʝ 

ʤʝʩʪʦ ʚ ʥʝʦʛʝʥ-ʯʝʪʚʝʨʪʠʯʥʦʝ ʚʨʝʤʷ [ʅʝʩʤʝʷʥʦʚ, 1971]. ʈʝʣʴʝʬʦʦʙʨʘʟʫʶʱʘʷ ʨʦʣʴ 

ʥʦʚʝʡʰʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʧʨʦʷʚʣʷʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚ ʜʝʬʦʨʤʘʮʠʠ 

ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʚ ʩʦʟʜʘʥʠʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʬʦʨʤ 

ʨʝʣʴʝʬʘ ʨʘʟʥʦʛʦ ʧʦʨʷʜʢʘ [ɺʘʛʥʝʨ, ʇʘʥʘʩʶʢ, 2000]. ʊʘʢ, ʦʙʣʘʩʪʷʤ ʠʥʪʝʥʩʠʚʥʳʭ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʦʛʨʫʞʝʥʠʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʠʟʤʝʥʥʦʩʪʠ ʩ ʤʦʱʥʦʡ ʪʦʣʱʝʡ 
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ʦʩʘʜʢʦʚ ʥʝʦʛʝʥ-ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ: ɺʣʘʜʠʢʘʚʢʘʟʩʢʘʷ ʢʦʪʣʦʚʠʥʘ, ʖʞʥʘʷ ʠ ʉʝʚʝʨʥʘʷ 

ʜʝʧʨʝʩʩʠʠ, ʤʝʞʛʦʨʥʳʝ ʚʧʘʜʠʥʳ, ʚʢʣʶʯʘʷ ʪʨʦʛʦʚʳʝ ʜʦʣʠʥʳ. ʇʦ ʩʦʚʨʝʤʝʥʥʳʤ ʜʘʥʥʳʤ 

ʟʝʤʥʘʷ ʢʦʨʘ ʠʩʧʳʪʳʚʘʝʪ ʜʝʬʦʨʤʘʮʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʶʜʫ ʠ ʨʘʟʥʦʛʦ ʭʘʨʘʢʪʝʨʘ: ʠ 

ʢʦʣʝʙʘʪʝʣʴʥʳʝ, ʠ ʩʢʣʘʜʢʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ, ʠ ʨʘʟʨʳʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ.  

 

1.2 ʌʘʢʪʦʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʛʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 

ʦʙʣʘʩʪʝʡ ʘʣʴʧʠʡʩʢʦʛʦ ʪʝʢʪʦʛʝʥʝʟʘ 

 

ʉʦʚʨʝʤʝʥʥʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ ɹʦʣʴʰʝ-ʂʘʚʢʘʟʩʢʦʛʦ ʦʨʦʛʝʥʘ ʧʨʠʩʫʱʠ 

ʥʘʧʨʷʞʝʥʠʷ ʩʞʘʪʠʷ, ʧʦʣʦʛʦ-ʥʘʜʚʠʛʦʚʳʝ ʥʘʧʦʣʟʘʥʠʷ ʥʘ ɿʘʢʘʚʢʘʟʩʢʫʶ ʤʠʢʨʦʧʣʠʪʫ, 

ʨʘʟʚʠʪʠʝ ʛʨʘʥʠʪʦʠʜʥʦʛʦ ʤʘʛʤʘʪʠʟʤʘ, ʠʥʪʝʥʩʠʚʥʦʝ ʛʦʨʦʦʙʨʘʟʦʚʘʥʠʝ, ʘʢʪʠʚʥʘʷ 

ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʠʥʪʝʥʩʠʚʥʦʝ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʝ ʚ ʟʦʥʘʭ ʤʝʞʛʦʨʥʳʭ 

ʜʝʧʨʝʩʩʠʡ ʠ ʢʨʘʝʚʳʭ ʧʨʦʛʠʙʦʚ. ʕʪʠ ʧʨʠʟʥʘʢʠ ʪʠʧʠʯʥʳ ʜʣʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ 

ʢʦʣʣʠʟʠʠ. ʉʣʝʜʩʪʚʠʝʤ ʵʥʜʦʛʝʥʥʦʡ ʛʝʦʜʠʥʘʤʠʢʠ ʷʚʣʷʶʪʩʷ ʠʥʪʝʥʩʠʚʥʳʝ ʧʨʦʷʚʣʝʥʠʷ 

ʦʧʘʩʥʳʭ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʠʝ ʣʘʥʜʰʘʬʪ, 

ʦʨʦʛʨʘʬʠʶ, ʨʝʯʥʫʶ ʩʝʪʴ, ʤʠʢʨʦ- ʠ ʬʠʪʦʮʝʥʦʟʳ. ɼʠʥʘʤʠʢʘ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ 

ʚ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʟʦʥʘʭ (ʘʢʪʠʚʥʳʝ ʤʝʞʙʣʦʢʦʚʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ, 

ʩʝʡʩʤʦʜʠʩʣʦʮʠʨʦʚʘʥʥʳʝ ʟʦʥʳ, ʚʥʫʪʨʠʙʣʦʢʦʚʘʷ ʪʨʝʱʠʥʦʚʘʪʦʩʪʴ, ʤʘʛʤʘʪʠʯʝʩʢʠʝ 

ʚʥʝʜʨʝʥʠʷ, ʬʣʶʠʜʥʳʝ ʧʦʩʪʫʧʣʝʥʠʷ) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʧʨʦʪʝʢʘʥʠʷ 

ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʪʝʤʧʘʤʠ ʪʘʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʧʣʘʪʬʦʨʤʝʥʥʳʭ ʦʙʣʘʩʪʷʭ ʠʣʠ ʨʘʡʦʥʘʭ, ʟʘʢʦʥʯʠʚʰʠʭ ʩʚʦʡ 

ʛʝʦʩʠʥʢʣʠʥʘʣʴʥʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ (ʋʨʘʣ, ʍʠʙʠʥʳ, ɺʝʨʭʦʷʥʩʢʠʡ ʭʨʝʙʝʪ) [ʄʘʢʝʝʚ ʠ ʜʨ., 

2019ʙ].. ʊʘʢʦʤʫ ʜʠʥʘʤʠʟʤʫ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʥʝʫʩʪʦʡʯʠʚʳʡ ʢ 

ʨʘʟʨʫʰʝʥʠʶ ʣʠʪʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʨʦʜ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʡ ʨʝʞʠʤ (ʠʥʪʝʥʩʠʚʥʘʷ 

ʩʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠʷ, ʣʠʚʥʝʚʳʝ ʛʨʦʟʦʚʳʝ ʜʦʞʜʠ, ʦʙʠʣʴʥʳʝ ʩʥʝʛʦʧʘʜʳ, ʰʢʚʘʣʴʥʳʝ 

ʚʝʪʨʳ).  

ʉʫʤʤʠʨʦʚʘʥʥʳʝ ʟʘ ʜʣʠʪʝʣʴʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʝʣʴʝʬʦʦʙʨʘʟʫʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʵʥʜʦʛʝʥʥʳʭ ʠ ʵʢʟʦʛʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʩʦʠʟʤʝʨʠʤʳ. ʅʦ ʪʘʢ ʢʘʢ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʪʝʭ ʠ ʜʨʫʛʠʭ ʥʝʧʨʝʨʳʚʥʦ 

ʠʟʤʝʥʷʝʪʩʷ ʠ ʨʘʟʣʠʯʥʘ ʥʘ ʨʘʟʥʳʭ ʫʯʘʩʪʢʘʭ, ʧʨʦʮʝʩʩ ʨʝʣʴʝʬʦʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʪʝʢʘʝʪ 

ʥʝʦʜʠʥʘʢʦʚʦ ʚʦ ʚʨʝʤʝʥʠ ʠ ʚʩʶʜʫ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʩʦʯʝʪʘʥʠʝʤ 

ʨʝʣʴʝʬʦʦʙʨʘʟʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ. 
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ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʦʚ ʰʠʨʦʢʦʛʦ ʨʘʟʚʠʪʠʷ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʷʚʣʷʝʪʩʷ ʜʣʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʵʥʜʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʢʦʨʝʥʥʳʝ ʤʘʩʩʠʩʚʳ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʧʨʝʞʜʝ ʯʝʤ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʧʨʦʮʝʩʩʝ 

ʛʦʨʦʦʙʨʘʟʦʚʘʥʠʷ ʵʪʘ ʢʦʨʘ ʥʝ ʦʙʥʘʞʠʪʩʷ. ʊʦʛʜʘ ʥʘʯʥʝʪʩʷ ʵʢʟʦʛʝʥʥʳʡ ʧʨʦʮʝʩʩ ʝʝ 

ʨʘʟʨʫʰʝʥʠʷ ʠ ʧʝʨʝʦʪʣʦʞʝʥʠʡ: ʯʘʩʪʠ ʚ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʦʥʠʞʝʥʠʷʭ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʠ 

ʦʙʨʘʟʦʚʘʥʠʷ ʦʙʲʝʢʪʘ ʚ ʚʠʜʝ ʵʢʟʦʛʝʥʥʦʛʦ ʦʯʘʛʘ ʦʧʘʩʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʯʘʩʪʠ ʚ ʜʝʧʨʝʩʩʠʷʭ 

ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʤʝʪʘʤʦʨʬʠʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʘ ʝʱʝ ʯʘʩʪʠ ʚʦʟʜʫʰʥʳʤ ʣʠʙʦ 

ʚʦʜʥʳʤ ʪʨʘʥʟʠʪʦʤ ʜʘʣʝʢʦ ʟʘ ʧʨʝʜʝʣʳ ʦʙʣʘʩʪʠ.  

ʈʘʩʩʤʘʪʨʠʚʘʷ ʟʝʤʥʫʶ ʧʦʚʝʨʭʥʦʩʪʥʫʶ ʦʙʦʣʦʯʢʫ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʩʨʝʜʫ 

ʛʝʥʝʨʠʨʫʶʱʫʶ ʵʥʝʨʛʠʶ ʟʘ ʩʯʝʪ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ɺʝʨʥʘʜʩʢʠʡ, 1967), ʥʦ ʠ 

ʢʘʢ ʦʙʣʘʩʪʴ ʚʦʟʜʝʡʩʪʚʠʷ ʘʢʪʠʚʥʳʭ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ ʵʥʜʦʛʝʥʥʦʡ ʧʨʠʨʦʜʳ, 

ʥʝʪʨʫʜʥʦ ʦʙʲʷʩʥʠʪʴ ʧʨʠʨʦʜʫ, ʤʘʩʰʪʘʙʳ ʠ ʪʝʤʧʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʨʳ 

ʚʳʚʝʪʨʠʚʘʥʠʷ, ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʦʩʥʦʚʫ 

ʙʦʣʴʰʠʥʩʪʚʘ ʦʧʘʩʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ.  

ɼʣʠʪʝʣʴʥʦʝ ʨʘʟʨʫʰʘʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʩʪʘʪʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ ʠ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʧʦʣʝʡ ʥʘ ʢʦʨʝʥʥʳʝ ʤʘʩʩʠʚʳ ʦʧʨʝʜʝʣʷʪʁ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʫʶ 

ʟʘʚʠʩʠʤʦʩʪʴ ʵʥʜʦʛʝʥʥʳʭ ʠ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ 

ʯʝʛʦ ʩʣʫʞʠʪ ʧʦʚʩʝʤʝʩʪʥʘʷ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʦʯʘʛʦʚ ʦʧʘʩʥʳʭ ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʢ 

ʘʢʪʠʚʥʳʤ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʥʘʨʫʰʝʥʠʷʤ ʠ ʠʭ ʣʠʥʝʘʤʝʥʪʘʤ. ɸʢʪʠʚʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ 

ʥʘʨʫʰʝʥʠʷ ʦʙʣʘʜʘʶʪ ʢ ʪʦʤʫ ʞʝ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʝʤ ʯʝʨʝʟ ʬʠʟʠʯʝʩʢʠʝ ʧʦʣ̫-

ʠʥʜʠʢʘʪʦʨ,r ʚʣʠʷʶʱʠʝ ʥʝ ʪʦʣʴʢʦ ʥʘ ʛʝʦʵʢʦʣʦʛʠʶ ʪʝʨʨʠʪʦʨʠʠ, ʥʦ ʠ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʵʚʦʣʶʮʠʶ. 

ʃʠʪʦʩʬʝʨʝ ʧʨʠʥʘʜʣʝʞʠʪ ʚʝʩʴʤʘ ʚʘʞʥʘʷ ʨʦʣʴ ʚ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʠ ʙʠʦʪʳ, ʚʢʣʶʯʘʷ 

ʯʝʣʦʚʝʯʝʩʢʦʝ ʩʦʦʙʱʝʩʪʚʦ [ʊʨʦʬʠʤʦʚ, ɿʠʣʠʥʛ, 2002; Trofimov, 2005; ʂʫʨʠʣʝʥʢʦ, 

ʍʘʡʢʦʚʠʯ, 2012; Trofimov, Kurilenko, 2015]. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʥʘ ʦʧʨʝʜʝʣʷʝʪ ʨʦʣʴ 

ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ ʣʠʪʦʩʬʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʞʠʟʥʠ 

ʠ ʨʘʟʚʠʪʠʷ ʙʠʦʪʳ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʙʠʦʛʝʦʮʝʥʦʟʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʯʭ ʫʜʝʣʝʥʦ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʥʠʤʘʥʠʝ ʚʣʠʷʥʠʶ ʵʥʜʦʛʝʥʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʩʦʙʳʭ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʧʫʣʷʮʠʡ 

ʙʠʦʪʳ [ʂʫʨʠʣʝʥʢʦ, ʍʘʡʢʦʚʠʯ, 2012; Trofimov, Kurilenko, 2015]. 

ʉ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚʘʨʴʠʨʦʚʘʥʠʷ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ 

ʨʘʩʪʝʥʠʡ-ʠʥʜʠʢʘʪʦʨʦʚ ʚ ʟʦʥʝ ɻʣʘʚʥʦʛʦ ʥʘʜʚʠʛʘ (ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 
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ʥʘʨʫʰʝʥʠʡ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʶ ʩ ʩʝʚʝʨʘ) ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʪʦʜʦʤ ʚʠʟʫʘʣʴʥʦʡ ʜʝʥʜʨʦʠʥʜʠʢʘʮʠʠ ʥʝʪʠʧʠʯʥʳʭ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʟʘ ʨʷʜʦʤ ʮʝʥʦʟʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ ʜʝʨʝʚʴʝʚ ī ʙʝʨʝʟʘ ʧʦʚʠʩʰʘʷ (Betula 

pendula), ʙ. ʃʠʪʚʠʥʦʚʘ (B. litwinowii) ʠ ʙ. ʈʘʜʜe (B. raddeana); ʢʣʸʥ ʊʨʘʫʪʬʝʪʪʝʨʘ (Acer 

trautvetteri), ʙʫʢ ʚʦʩʪʦʯʥʳʡ (Fagus orientalis), ʩʦʩʥʘ ʂʦʭʘ (Pinus kochiana) ʠ 

ʬʦʪʦʠʥʜʠʢʘʮʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʩʭʦʜʘ ʣʝʜʥʠʢʘ ʂʦʣʢʘ [ɺʴʶʭʠʥʘ, 2008; ɺʴʶʭʠʥʘ ʠ ʜʨ., 2013; 

ʂʦʤʞʘ, ɿʘʘʣʠʰʚʠʣʠ, 2014], ʧʦʢʘʟʘʚʰʠʝ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʧʨʝʜʝʣʘʭ ʟʦʥ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʥʘʨʫʰʝʥʠʡ ʘʥʦʤʘʣʴʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ, ʚʳʨʘʟʠʚʰʠʝʩʷ ʚ ʘʥʦʤʘʣʴʥʦʤ 

ʧʨʝʚʳʰʝʥʠʠ ʫʨʦʚʥʷ ʘʙʙʝʨʘʮʠʠ ʭʨʦʤʦʩʦʤʦʚ (ɸʍʨ) ʚ ʢʣʝʪʢʘʭ ʤʝʨʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʪʢʘʥʠ 

ʵʜʠʬʠʢʘʪʦʨʦʚ  

ʕʥʜʝʤʠʢʠ ʘʢʪʠʚʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʟʦʥ ʦʪʤʝʯʘʶʪʩʷ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ɿʝʤʥʦʛʦ 

ʰʘʨʘ. ʇʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ, ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʦʙʤʝʥ ʠʭʪʠʦʬʘʫʥʦʡ ʤʝʞʜʫ ʚʝʨʭʦʚʴʷʤʠ ʨʝʢʠ 

ʈʠʦ-ʊʦʢʘʥʪʠʥʩ ʠ ʝʝ ʨʝʯʥʳʤʠ ʩʪʦʢʘʤʠ ʈʠʦ ʇʘʨʘʛʚʘʡ, ʈʠʦ-ʇʘʨʘʥʘ, ʈʠʦ-ʉʘʥ-ʌʨʘʥʮʠʩʢʦ ʠ 

ʈʠʦ-ʉʠʥʛʫ. ɺʩʝ ʚʠʜʳ ʨʳʙ, ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚ ʵʪʠʭ ʧʨʠʪʦʢʘʭ ʠ ʚ ʚʝʨʭʦʚʴʷʭ ʩʘʤʦʡ ʨʝʢʠ, 

ʦʪʥʦʩʷʪʩʷ ʢ ʨʦʜʩʪʚʝʥʥʳʤ ʪʘʢʩʦʥʘʤ, ʘ ʩʘʤʠ ʧʨʠʚʝʜʝʥʥʳʝ ʚʦʜʦʝʤʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ 

ʘʢʪʠʚʥʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʟʦʥʝ [Flavio Lima and Alexandre Ribeiros, 2011].  

ʅʘ ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʨʝʘʣʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʩʪʝʥʠʷ Simplecia ʜʝʣʘʝʪʩʷ 

ʚʳʚʦʜ, ʯʪʦ ʦʥʦ ʷʚʣʷʝʪʩʷ ʵʥʜʝʤʠʢʦʤ ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʥʘʨʫʰʝʥʠʷ Veihemo 

(Otaho) ʤʝʞʜʫ ɿʘʧʘʜʥʦʡ ʠ ɺʦʩʪʦʯʥʦʡ ʧʨʦʚʠʥʮʠʷʤʠ. [Michael Heads. 2018]. ɺʣʠʷʥʠʷ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ ʠʟʚʝʨʞʝʥʠʡ ʚʫʣʢʘʥʦʚ ʥʘ ʵʢʦʩʠʩʪʝʤʳ ʭʦʨʦʰʦ ʦʪʩʣʝʞʠʚʘʝʪʩʷ ʥʘ 

ʧʨʠʤʝʨʝ ʪʨʘʥʩʬʦʨʤʘʮʠʡ ʜʝʨʝʚʴʝʚ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʣʦʢʘʣʠʟʘʮʠʠ 

ʧʘʣʝʦʟʝʤʣʝʪʨʷʩʝʥʠʡ [Muir Wood, 1987].  

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢ r ʚʣʠʷʥʠʷ ʵʥʜʦʛʝʥʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʚ ʨʘʙʦʪʝ ʝʜʠʥʠʯʥʳʤʠ ʧʨʠʤʝʨʘʤʠ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ, ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ. 

ɺ ʝʩʪʝʩʪʚʝʥʥʦʤ ʟʘʣʝʛʘʥʠʠ ʥʘ ʙʦʣʴʰʦʡ ʛʣʫʙʠʥʝ ʙʝʟ ʚʣʠʷʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʧʦʨʦʜʳ ʜʣʠʪʝʣʴʥʦʝ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʚʨʝʤʷ ʧʦʜʚʝʨʞʝʥʳ ʜʠʥʘʤʠʯʝʩʢʦʤʫ (ʟʘ ʩʯʝʪ 

ʛʝʦʪʝʢʪʦʥʠʢʠ) ʠ ʭʠʤʠʯʝʩʢʦʤʫ (ʛʠʜʨʦʪʝʨʤʘʤʠ, ʧʣʘʩʪʦʚʦ-ʪʨʝʱʠʥʥʳʤʠ ʚʦʜʘʤʠ) 

ʚʦʟʜʝʡʩʪʚʠʶ ʵʥʜʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʀʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʥʦ-ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʟʘ 

ʩʯʝʪ ʜʣʠʪʝʣʴʥʦʛʦ ʪʝʨʤʦʭʠʤʠʯʝʩʢʦʛʦ, ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʡ ʠʥʪʝʥʩʠʚʥʳʭ 

ʵʥʜʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠʚʦʜʷʪ ʠ ʢ ʦʩʣʘʙʣʝʥʠʶ ʤʝʞʤʦʣʝʢʫʣʷʨʥʳʭ ʩʚʷʟʝʡ. ʊʘʢʠʝ 

ʤʘʩʩʠʚʳ ʧʨʠ ʦʙʥʘʞʝʥʠʠ ʥʘ ʜʥʝʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʟʘ ʩʯʝʪ ʚʦʟʜʳʤʘʥʠʷ ʛʦʨ ʫʞʝ 
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ʥʝʫʩʪʦʡʯʠʚʳ ʠ ʧʦʜʚʝʨʞʝʥʳ ʙʳʩʪʨʦʤʫ ʨʘʟʨʫʰʝʥʠʶ. ɿʘʚʠʩʠʤʦʩʪʴ ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʦʪ ʵʥʜʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʢ ʛʣʫʙʠʥʥʳʤ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʘʤ. ʀ ʥʝ ʪʦʣʴʢʦ ʚ ʧʨʝʜʝʣʘʭ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʥʦ ʠ ʥʘ 

ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʘʢʪʠʚʥʳʤʠ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʤʠ 

ʫʩʣʦʚʠʷʤʠ. ʇʨʠ ʵʪʦʤ ʧʦʜ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʫʩʣʦʚʠʝʤ ʧʦʥʠʤʘʪʁʩʷ ʘʢʪʠʚʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ 

ʧʨʦʷʚʣʝʥʠʷ, ʢʘʢ ʦʱʫʱʘʝʤʳʝ ʯʝʣʦʚʝʢʦʤ ʚ ʚʠʜʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʪʘʢ ʠ ʥʝʦʱʫʱʘʝʤʳʝ, ʥʦ 

ʨʝʛʠʩʪʨʠʨʫʝʤʳʝ ʩʝʡʩʤʠʯʝʩʢʠʤʠ ʧʨʠʙʦʨʘʤʠ ʚ ʧʨʠʥʷʪʦʤ ʨʝʞʠʤʝ ʠʭ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, 

ʪʘʢ ʢʘʢ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʥʘʭʦʜʠʪʩʷ ʚ ʥʘʧʨʷʞʝʥʥʦ-

ʜʝʬʦʨʤʠʨʦʚʘʥʦʤ ʩʦʩʪʦʷʥʠʠ.  

ʄʘʨʢʠʨʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʧʨʦʷʚʣʝʥʠʷ ʵʥʜʦʛʝʥʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, 

ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʷʚʣʷʶʪʩʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʛʣʫʙʠʥʥʳʝ ʨʘʟʣʦʤʳ, ʧʝʨʝʩʝʯʝʥʠʷ ʘʢʪʠʚʥʳʭ 

ʛʣʫʙʠʥʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ (ʚ ʤʘʩʰʪʘʙʘʭ ʤʦʱʥʦʩʪʠ ʟʝʤʥʦʡ ʢʦʨʳ ï ʊʠʙʩʢʠʡ 

ʎʝʩʩʢʠʡ, ɸʜʘʡʢʦʤ-ʂʘʟʙʝʢʩʢʠʡ, ʚ ʤʘʩʰʪʘʙʘʭ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ ï ɻʣʘʚʥʳʡ ʠ ʖʞʥʳʡ 

ʥʘʜʚʠʛʠ) ʩʫʙʰʠʨʦʪʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ ʩ ʢʦʨʦʚʳʤʠ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʥʘʨʫʰʝʥʠʷʤʠ 

ʪʨʘʥʩʢʘʚʢʘʟʩʢʦʡ (ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʡ) ʦʨʠʝʥʪʠʨʦʚʢʠ, ʨʦʡ ʠʣʠ ʟʦʥʳ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʠ 

ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʩʭʦʜʷʱʠʭ ʠʩʪʦʯʥʠʢʦʚ [ʉʪʦʛʥʠʡ, ʉʪʦʛʥʠʡ, 2017]. ʊʘʢʠʝ ʫʟʣʳ 

ʧʝʨʝʩʝʯʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʯʘʩʪʴʶ ʤʘʛʤʦʬʣʶʠʜʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʢʦʥʚʝʢʪʠʚʥʳʭ 

ʢʘʥʘʣʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʚʥʫʪʨʠʢʦʨʦʚʳʝ ʵʣʝʤʝʥʪʳ ʘʥʩʘʤʙʣʝʡ ʢʦʨʦʤʘʥʪʠʡʥʳʭ 

ʧʣʠʪ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʝʨʝʩʝʯʝʥʠʷ ʠʥʪʝʨʝʩʥʳ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʟʦʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʯʘʛʦʚ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʥʦ ʠ ʢʘʢ ʤʘʛʤʘʧʦʜʚʦʜʷʱʠʝ ʢʘʥʘʣʳ ʠʟ ʤʘʥʪʠʡʥʦʡ ʩʨʝʜʳ.  

ʀʥʜʠʢʘʪʦʨʘʤʠ ʧʨʦʷʚʣʝʥʠʷ ʘʢʪʠʚʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʩʣʫʞʘʪ 

ʘʥʦʤʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ, ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʦʣʝʡ, 

ʠʟʤʝʥʯʠʚʳʡ ʩʦʩʪʘʚ ʠ ʩʦʜʝʨʞʘʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʣʘʩʪʦʚʳʭ ʚʦʜʘʭ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʥʜʦʛʝʥʥʦʛʦ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ 

ʩʦʙʳʪʠʷ, ʵʤʘʥʘʮʠʠ ʨʘʜʦʥʘ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ (CO2), ʨʘʜʦʥʘ (Rn222) ʠ 

ʛʘʟʦʦʙʨʘʟʥʦʡ ʵʣʝʤʝʥʪʘʨʥʦʡ ʨʪʫʪʠ (Hg), ʦʪʦʙʨʘʥʥʳʭ ʚ ʧʦʯʚʝʥʥʳʭ ʧʨʦʙʘʭ ʥʘ ʜʝʩʷʪʠ 

ʫʯʘʩʪʢʘʭ ʚʜʦʣʴ ʟʦʥ ʩʝʡʩʤʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʨʘʟʨʳʚʦʚ, ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʧʨʠ 

ʟʝʤʣʝʪʨʷʩʝʥʠʠ ʩ ʤʘʛʥʠʪʫʜʦʡ Ms 8.0 ʦʪ 12 ʤʘʷ 2008 ʛ. ʚ ʧʨʦʚʠʥʮʠʠ Wenchuan, ʯʪʦ 

ʵʤʘʥʘʮʠʠ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ CO2, ʨʪʫʪʠ Hg ʠ ʨʘʜʦʥʘ Rn ʚ ʘʪʤʦʩʬʝʨʫ ʠʟ ʥʘʨʫʰʝʥʠʷ 

ʧʨʝʚʳʰʘʶʪ ʠʭ ʬʦʥ ʚʥʝ ʨʘʟʨʳʚʘ, ʯʪʦ ʜʘʣʦ ʦʩʥʦʚʘʥʠʝ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʧʣʘʥʠʨʦʚʱʠʢʘʤ 
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ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʦʙʷʟʘʪʝʣʴʥʦ ʚʢʣʶʯʘʪʴ ʠʟʤʝʨʝʥʠʷ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʧʨʠ ʦʮʝʥʢʝ ʟʦʥ 

ʚʦʟʤʦʞʥʦʛʦ ʨʠʩʢʘ [Xiaocheng Zhou et al., 2016] 

ʅʦʚʝʡʰʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʛʣʫʙʠʥʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʶʪʩʷ 

ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʝ ʨʘʟʨʳʚʳ, ʪ.ʝ. ʧʨʷʤʳʝ ʧʨʠʟʥʘʢʠ 8-10 ʙʘʣʣɹ ʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʧʨʦʷʚʣʝʥʠʡ, ʠʤʝʚʰʠʭ ʤʝʩʪʦ ʚ ʛʦʣʦʮʝʥʝ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʦʥʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ 

ʛʨʝʙʥʝʚʳʭ ʠ ʧʨʠʛʨʝʙʥʝʚʳʭ ʫʯʘʩʪʢʘʭ ʠ ʚʳʨʘʞʘʶʪʩʷ ʚ ʚʠʜʝ ʨʚʦʚ, ʞʝʣʦʙʦʚ, ʨʳʪʚʠʥ 

ʰʠʨʠʥʦʡ ʜʦ 10 ʤ ʠ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʜʦ 3-4 ʢʤ. ɿʘʯʘʩʪʫʶ ʚʳʜʝʣʷʶʪʩʷ ʮʝʣʳʝ ʟʦʥʳ 

ʢʫʣʠʩʦʦʙʨʘʟʥʳʭ ʨʚʦʚ, ʧʨʝʨʳʚʠʩʪʦ ʧʨʦʩʣʝʞʠʚʘʶʱʠʭʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʩʫʙʰʠʨʦʪʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. ɺ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʥʘʙʣʶʜʘʝʪʩʷ çʨʘʩʱʝʧʣʝʥʠʝè ʛʨʝʙʥʝʡ ʚʜʦʣʴ ʠʭ 

ʧʨʦʩʪʠʨʘʥʠʷ, ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʨʘʟʛʨʫʟʢʠ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ ʚ ʧʨʠʛʨʝʙʥʝʚʦʡ ʯʘʩʪʠ 

ʩʝʡʩʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. ʏʘʩʪʦ ʧʦ ʥʦʚʝʡʠhʤ ʩʝʡʩʤʦʜʠʩʣʦʢʘʮʠʷʤ ʩʤʝʱʘʶʪʩʷ 

ʩʦʚʨʝʤʝʥʥʳʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ (ʛʨʝʙʥʠ, ʢʦʥʪʨʬʦʨʩʳ, ʙʘʣʢʠ, ʞʝʣʦʙʘ ʠ ʧʨ.). ʊʘʢ, ʚ ʧʨʘʚʦʤ 

ʙʦʨʪʫ ʨ. ɿʘʢʢʘ, ʚ ʚʝʨʭʦʚʴʷʭ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʧʝʨʝʤʝʱʝʥʠʝ ʢʦʥʪʨʬʦʨʩʘ ʤʝʨʠʜʠʦʥʘʣʴʥʦʡ 

ʦʨʠʝʥʪʠʨʦʚʢʠ ʥʘ 50 ʤ ʚ ʧʣʘʥʝ ʠ ʥʘ 40 ʤ ʧʦ ʚʝʨʪʠʢʘʣʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʩʝʡʩʤʦʜʠʩʣʦʢʘʮʠʠ 

ʪʷʛʦʪʝʶʪ ʢ ʦʩʥʦʚʥʳʤ ʢʨʫʧʥʝʡʰʠʤ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʨʘʟʨʳʚʘʤ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʬʠʢʩʠʨʫʝʪʩʷ ʧʦ ʊʠʙʩʢʦʤʫ ʠ ʅʘʨʩʢʦʤʫ ʨʘʟʣʦʤʘʤ. ʇʦ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʠ 

ʰʠʨʠʥʝ ʧʦʣʦʩʳ ʨʘʟʚʠʪʠʷ ʅʘʨʩʢʘʷ ʟʦʥʘ ʥʦʚʝʡʰʠʭ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʨʘʟʨʳʚʦʚ ʥʝ 

ʠʤʝʝʪ ʩʝʙʝ ʨʘʚʥʳʭ ʥʘ ʚʩʝʤ ʉʝʚʝʨʥʦʤ ʂʘʚʢʘʟʝ. ɹʦʣʴʰʠʥʩʪʚʦ ʦʧʦʣʟʥʝʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʩʝʡʩʤʦʛʝʥʥʳʤ. ɸʥʘʣʠʟ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʜʘʥʥʳʝ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʨʘʡʦʥ ɿʘʨʘʤʘʛʩʢʦʡ ʚʳʩʦʢʦʛʦʨʥʦʡ 

ʧʣʦʪʠʥʳ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʘʢʪʠʚʥʝʡʰʠʭ ʙʣʦʢʦʚ ʟʝʤʥʦʡ ʢʦʨʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʦʣʴʰʦʛʦ 

ʂʘʚʢʘʟʘ, ʥʘʭʦʜʷʩʴ ʧʨʠ ʵʪʦʤ ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ ɸʨʜʦʥʩʢʦʛʦ ʨʘʟʣʦʤʘ. ʈʘʟʥʦʟʥʘʯʥʳʝ 

ʧʝʨʝʤʝʱʝʥʠʷ ʧʦ ʚʝʨʪʠʢʘʣʠ ʦʪʜʝʣʴʥʳʭ ʙʣʦʢʦʚ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ ʟʜʝʩʴ 8-12 ʤʤ ʚ ʛʦʜ. ʇʦ 

ʠʩʪʦʨʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʠ ʤʘʪʝʨʠʘʣʘʤ ɸʅ ʉʉʉʈ ʚ XX ʩʪʦʣʝʪʠʠ ʚ ʨʘʡʦʥʝ ʙʳʣʦ 

ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʙʦʣʝʝ 10 ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩʠʣʦʡ ʦʪ 4 ʜʦ 8 ʙʘʣʣʦʚ, ʘ ʩ ʫʯʝʪʦʤ 

ʩʦʧʨʝʜʝʣʴʥʳʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʪʝʨʨʠʪʦʨʠʡ (ɻʨʫʟʠʷ, ʖʞʥʘʷ 

ʆʩʝʪʠʷ, ʂʘʙʘʨʜʘ), ʠʭ ʙʳʣʦ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ. ɺ 1905 ʠ 1911 ʛʦʜʘʭ ʚ ʨʘʡʦʥʝ ʩ. ɿʘʨʘʤʘʛ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ ʙʳʣʠ ʧʦʣʥʦʩʪʴʶ ʫʥʠʯʪʦʞʝʥʳ ʩʝʣʘ ɼʘʣʣʘʛʢʘʫ ʠ ɻʠʥʘʪ. ɹʦʣʝʝ ʧʦʟʜʥʠʝ 

ʩʝʡʩʤʦʫʜʘʨʳ (1915, 1917, 1925, 1930-1937ʛʛ.) ʢʦʥʮʝʥʪʨʠʨʦʚʘʣʠʩʴ ʥʘ ʫʯʘʩʪʢʝ ʩʪʚʦʨʘ 

ʧʣʦʪʠʥʳ ʢʘʩʢʘʜʘ ɿʘʨʘʤʘʛʩʢʠʭ ɻʕʉ ʠ ʚ ʨʘʡʦʥʝ ʩ. ʎʤʠ.  

ɿʘʨʘʤʘʛʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʩʣʠʷʥʠʠ ʨʨ. ʅʘʨʜʦʥ ʠ ʄʘʤʠʩʦʥʜʦʥ, 

ʦʥʠ ʦʛʨʘʥʠʯʠʚʘʶʪ ʩ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʢʨʫʧʥʝʡʱʠʡ ʦʧʦʣʟʝʥʴ-ʩʨʳʚ 
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ɼʘʣʣʘʛʢʘʫʩʢʠʡ, ʩʧʦʩʦʙʥʳʡ ʧʝʨʝʢʨʳʪʴ ʚʦʜʦʪʦʢ ʨ. ɸʨʜʦʥ ʠ ʩʦʟʜʘʪʴ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʫʶ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ, ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʚʳʩʦʢʦʡ ʩʝʡʩʤʠʯʥʦʩʪʴ,ʁ 

ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴ ʁ ʨʘʡʦʥʘ, ʪʝʭʥʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʳʩʦʢʦʛʦʨʥʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ [ʊʫʨʘʙʙʘʝʚ ʠ ʜʨ., 2009] 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʡʩʤʦʜʠʩʣʦʢʘʮʠʡ, ʢʘʢ ʧʨʠʟʥʘʢʠ ʨʘʟʨʷʜʢʠ ʛʣʫʙʠʥʥʦʡ ʵʥʝʨʛʠʠ 

ɿʝʤʣʠ, (ʠʭ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʢ ʘʢʪʠʚʥʳʤ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʨʘʟʣʦʤʘʤ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʧʨʦʷʚʣʝʥʠʷ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʦʨʠʝʥʪʠʨʦʚʢʘ ʚ ʜʚʫʤʝʨʥʦʤ ʠʣʠ ʪʨʝʭʤʝʨʥʦʤ ʧʨʦʷʚʣʝʥʠʠ, 

ʧʣʦʪʥʦʩʪʴ ʦʪ ʜʚʫʭ ʠ ʙʦʣʝʝ ʩʝʡʩʤʦʜʠʩʣʦʢʘʮʠʡ ʥʘ ʫʯʘʩʪʢʝ) ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʵʥʜʦʛʝʥʥʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʉʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʝ ʜʠʩʣʦʢʘʮʠʠ, ʚ ʮʝʣʦʤ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʨʘʟʨʳʚʥʫʶ 

ʬʦʨʤʫ ʨʝʘʢʮʠʠ ʛʦʨʥʦʛʦ ʩʢʘʣʴʥʦʛʦ ʤʘʩʩʠʚʘ ʠʣʠ ʨʳʭʣʦʛʦ ʛʨʫʥʪʘ ʥʘ ʩʠʣʴʥʳʝ ʚʦʣʥʦʚʳʝ 

ʚʦʟʜʝʡʩʪʚʠʷ [ʄʘʢʝʝʚ ʠ ʜʨ., 2018; ʅʝʩʤʝʷʥʦʚ, 1997; 2004].  

ɼʦʣʛʦʩʨʦʯʥʳʡ ʧʨʦʛʥʦʟ, ʩʜʝʣʘʥʥʳʡ ʥʘ ʦʩʥʦʚʝ ʩʭʝʤʳ ʩʝʡʩʤʠʯʝʩʢʦʛʦ 

ʨʘʡʦʥʠʨʦʚʘʥʠʷ, ʛʜʝ ʧʦ ʩʪʝʧʝʥʠ ʦʞʠʜʘʝʤʦʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʳʜʝʣʷʶʪʩʷ 

ʧʷʪʴ ʫʨʦʚʥʝʡ ʦʧʘʩʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʕɻʇ: ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʦʧʘʩʥʳʡ (Iʵʛʧ/ʢʩ), ʤʘʣʦ 

ʦʧʘʩʥʳʡ (IIʵʛʧ/ʢʩ), ʫʤʝʨʝʥʥʦ ʦʧʘʩʥʳʡ (IIIʵʛʧ/ʢʩ), ʚʝʩʴʤʘ ʦʧʘʩʥʳʡ (IVʵʛʧ/ʢʩ) ʠ ʯʨʝʟʚʳʯʘʡʥʦ 

ʦʧʘʩʥʳʡ (Vʵʛʧ/ʢʩ), ʦʪʥʦʩʠʪ ʛʦʨʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʉʝʚʝʨʥʘʷ ʆʩʝʪʠʷ-ɸʣʘʥʠʷ ʢ 

IVʵʛʧ/ʢʩ ʫʨʦʚʥʶ - ʚʝʩʴʤʘ ʦʧʘʩʥʦʤʫ. 

 

1.3 ɻʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ɻʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʧʨʠʟʥʘʢʦʤ ʧʨʦʷʚʣʝʥʠʷ 

ʛʣʫʙʠʥʥʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʄʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʣʠʪʦʣʦʛʦ-ʬʘʮʠʘʣʴʥʳʡ ʩʦʩʪʘʚ ʚʦʜʦʩʦʜʝʨʞʘʱʠʭ ʧʦʨʦʜ, ʪʝʨʤʘʣʴʥʳʝ ʚʳʭʦʜʳ 

ʩʦʧʨʦʚʦʞʜʘʶʪ ʘʢʪʠʚʥʳʝ ʨʘʟʣʦʤʳ, ʠʤʝʶʱʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʩʚʷʟʴ ʩ 

ʧʝʪʨʦʪʝʨʤʘʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʤ ʦ ʤʘʛʤʘʪʠʟʤʝ ʠʣʠ ʧʘʣʝʦʚʫʣʢʘʥʠʟʤʝ. 

ʉʦʛʣʘʩʥʦ ʩʭʝʤʝ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʠʩʩʣʝʜʫʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʦʪʥʦʩʠʪʩʷ 

ʢ ʚʦʜʦʥʘʧʦʨʥʦʡ ʩʠʩʪʝʤʝ ʛʦʨʩʪ-ʘʥʪʠʢʣʠʥʦʨʠʷ ɻʣʘʚʥʦʛʦ (ɺʦʜʦʨʘʟʜʝʣʴʥʦʛʦ) ʭʨʝʙʪʘ. 

ʉʦʛʣʘʩʥʦ ʩʭʝʤʝ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʠʩʩʣʝʜʫʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ 

ʦʪʥʦʩʠʪʩʷ ʢ ʚʦʜʦʥʘʧʦʨʥʦʡ ʩʠʩʪʝʤʝ ʛʦʨʩʪ-ʘʥʪʠʢʣʠʥʦʨʠʷ ɻʣʘʚʥʦʛʦ (ɺʦʜʦʨʘʟʜʝʣʴʥʦʛʦ) 

ʭʨʝʙʪʘ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʤʝʛʘʥʪʠʢʣʠʥʦʨʠʷ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʩ ʤʝʣʢʠʤʠ 
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ʘʨʪʝʟʠʘʥʩʢʠʤʠ ʙʘʩʩʝʡʥʘʤʠ ʤʝʞʛʦʨʥʳʭ ʚʧʘʜʠʥ [ɼʦʥʮʦʚ, ʎʦʛʦʝʚ, 2001]. ʀʟ-ʟʘ ʢʨʫʪʦʛʦ 

ʧʘʜʝʥʠʷ ʧʦʨʦʜ ʧʣʦʱʘʜʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʘʨʪʝʟʠʘʥʩʢʠʭ ʙʘʩʩʝʡʥʦʚ ʦʛʨʘʥʠʯʝʥʘ, ʘ ʦʙʣʘʩʪʠ 

ʧʠʪʘʥʠʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʚʝʣʠʢʠ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ 

ʚʦʜʦʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʩʪʨʫʢʪʫʨ ʧʨʠʦʙʨʝʪʘʶʪ ʩʠʩʪʝʤʳ ʜʠʟʲʶʥʢʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ 

ʩʦʧʨʦʚʦʞʜʘʶʱʠʝ ʠʭ ʟʦʥʳ ʧʦʚʳʰʝʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʧʦʨʦʜ. 

ɻʦʨʥʦ-ʩʢʣʘʜʯʘʪʳʝ ʩʦʦʨʫʞʝʥʠʷ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʙʘʩʩʝʡʥʳ ʪʨʝʱʠʥʥʳʭ, ʧʣʘʩʪʦʚʦ-ʪʨʝʱʠʥʥʳʭ, ʨʝʞʝ ʪʨʝʱʠʥʥʦ-

ʢʘʨʩʪʦʚʳʭ ʚʦʜ ʟʦʥ ʨʘʟʛʨʫʟʢʠ ʠ ʚʳʚʝʪʨʠʚʘʥʠʷ ʤʘʩʩʠʚʦʚ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʘ ʪʘʢʞʝ, 

ʪʨʝʱʠʥʥʦ-ʞʠʣʴʥʳʭ ʚʦʜ ʟʦʥ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʠ ʠʥʪʨʫʟʠʚʥʳʭ ʢʦʥʪʘʢʪʦʚ. 

ʇʦ ʫʩʣʦʚʠʷʤ ʟʘʣʝʛʘʥʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʧʦʜʟʝʤʥʳʝ 

ʚʦʜʳ ʨʘʡʦʥʘ ʜʝʣʷʪʩʷ ʥʘ ʙʝʟʥʘʧʦʨʥʳʝ ʠ ʥʘʧʦʨʥʳʝ. ʇʦ ʩʚʦʝʤʫ ʭʠʤʠʯʝʩʢʦʤʫ, ʛʘʟʦʚʦʤʫ 

ʩʦʩʪʘʚʫ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʠʭ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 

ʧʨʝʩʥʳʝ ʠ ʤʠʥʝʨʘʣʴʥʳʝ. ʇʦ ʩʭʝʤʝ ʟʦʥʘʣʴʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ 

ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʫʶ ʪʝʨʨʠʪʦʨʠʶ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʨʘʡʦʥʘʤ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʫʛʣʝʢʠʩʣʳʭ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʢʘʣʴʮʠʝʚʳʭ, ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-

ʭʣʦʨʠʜʥʳʭ ʥʘʪʨʠʝʚʳʭ ʚʦʜ ʩ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ ʜʦ 4-7 ʛ/ʜʤ
3
 ʠ ʩʦʜʝʨʞʘʥʠʝʤ CO2 ʜʦ 2 ʛ/ʜʤ

3
.  

ʉ ʫʯʝʪʦʤ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʨʘʡʦʥʘ, ʣʠʪʦʣʦʛʦ-ʬʘʮʠʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ 

ʚʦʜʦʩʦʜʝʨʞʘʱʠʭ ʧʦʨʦʜ, ʫʩʣʦʚʠʡ ʠ ʭʘʨʘʢʪʝʨʘ ʟʘʣʝʛʘʥʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʚ ʠʩʩʣʝʜʫʝʤʦʤ 

ʨʘʡʦʥʝ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʧʦʜʟʝʤʥʳʭ ʚʦʜ: 

ïʪʨʝʱʠʥʥʳʝ, ʧʣʘʩʪʦʚʦ-ʪʨʝʱʠʥʥʳʝ, ʨʝʞʝ ʪʨʝʱʠʥʥʦ-ʢʘʨʩʪʦʚʳʝ ʙʝʟʥʘʧʦʨʥʳʝ ʠ 

ʥʘʧʦʨʥʳʝ ʚʦʜʳ ʚ ʧʦʨʦʜʘʭ ʪʝʨʨʠʛʝʥʥʦʡ ʠ ʢʘʨʙʦʥʘʪʥʦʡ ʬʦʨʤʘʮʠʡ ʤʝʟʦʟʦʡʩʢʠʭ 

ʦʙʨʘʟʦʚʘʥʠʡ (J3-K1); ʪʨʝʱʠʥʥʳʝ, ʪʨʝʱʠʥʥʦ-ʞʠʣʴʥʳʝ ʚʦʜʳ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʧʦʨʦʜ 

ʧʨʦʪʝʨʦʟʦʷ (PR) ʠ ʧʘʣʝʦʟʦʷ (PZ); ʤʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ, ʮʠʨʢʫʣʠʨʫʶʱʠʝ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʚ ʟʦʥʘʭ ʜʨʦʙʣʝʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ. 

ïʪʨʝʱʠʥʥʳʝ, ʧʣʘʩʪʦʚʦ-ʪʨʝʱʠʥʥʳʝ ʠ ʨʝʞʝ ʪʨʝʱʠʥʥʦ-ʢʘʨʩʪʦʚʳʝ ʙʝʟʥʘʧʦʨʥʳʝ ʠ 

ʥʘʧʦʨʥʳʝ ʚʦʜʳ ʚ ʪʝʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜʘʭ ʤʝʟʦʟʦʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʝʤʳʤʠ ʚʦʜʦʧʨʦʷʚʣʝʥʠʷʤʠ ʚ ʚʠʜʝ ʧʨʝʩʥʳʭ ʥʠʩʭʦʜʷʱʠʭ ʠ ʚʦʩʭʦʜʷʱʠʭ ʨʦʜʥʠʢʦʚ, 

ʘ ʪʘʢʞʝ ʤʠʥʝʨʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ɹʦʣʴʰʠʥʩʪʚʦ ʚʦʜʦʧʨʦʷʚʣʝʥʠʡ ʣʦʢʘʣʠʟʫʝʪʩʷ ʚ ʤʝʩʪʘʭ 

ʧʝʨʝʩʝʯʝʥʠʡ ʨʝʯʥʳʭ ʜʦʣʠʥ ʠ ʢʨʫʧʥʳʭ ʵʨʦʟʠʦʥʥʳʭ ʚʨʝʟʦʚ ʩ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ 

ʥʘʨʫʰʝʥʠʷʤʠ. ʏʘʩʪʦ ʥʘʙʣʶʜʘʶʪʩʷ ʩʣʘʙʳʝ ʥʘʧʦʨʳ ʦʪ 0,5 ʜʦ 5 ʤ. ɺ ʝʜʠʥʠʯʥʳʭ ʩʣʫʯʘʷʭ 

ʚʩʪʨʝʯʝʥʳ ʥʘʧʦʨʳ +9 ʠ +40 ʤ. ʆʪʤʝʯʘʶʪʩʷ ʚʳʭʦʜʳ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ 

ʤʝʞʧʣʘʩʪʦʚʳʤ ʪʨʝʱʠʥʘʤ ʚ ʤʘʩʩʠʚʥʳʭ ʠʟʚʝʩʪʥʷʢʘʭ ʠ ʠʟʚʝʩʪʢʦʚʠʩʪʳʭ ʧʝʩʯʘʥʠʢʘʭ ʧʦ 
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ʜʦʣʠʥʝ ʨ. ʄʘʤʠʩʦʥʜʦʥ. ɺʦʜʘ ʧʦ ʩʦʩʪʘʚʫ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʘʷ ʢʘʣʴʮʠʝʚʘʷ ʠ ʢʘʣʴʮʠʝʚʦ-

ʤʘʛʥʠʝʚʘʷ ʩ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ 0,3-0,5 ʛ/ʜʤ
3
. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜ ʦʪ 5-8 ʜʦ 16Áʉ. ɺʙʣʠʟʠ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʨʘʟʣʦʤʦʚ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʚʦʜ ʤʦʞʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʜʦ 2-3 ʛ/ʜʤ
3
 ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ ʫʛʣʝʢʠʩʣʦʪʳ ʜʦ 1,5 ʛ/ʜʤ
3
. ʇʨʠ ʵʪʦʤ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚʝʨʪʠʢʘʣʴʥʘʷ 

ʟʦʥʘʣʴʥʦʩʪʴ, ʘ ʠʤʝʥʥʦ: ʥʘʠʙʦʣʝʝ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ ʚʦʜʳ ʩ ʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʉʆ2 

ʟʘʣʝʛʘʶʪ ʥʠʞʝ ʧʦ ʨʘʟʨʝʟʫ, ʪʷʛʦʪʝʷ ʢ ʛʣʫʙʦʢʦ ʚʨʝʟʘʥʥʳʤ ʯʘʩʪʷʤ ʜʦʣʠʥ. 

ʂ ʥʘʠʙʦʣʝʝ ʚʦʜʦʥʦʩʥʳʤ ʧʦʨʦʜʘʤ ʦʪʥʦʩʷʪʩʷ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʝ ʧʦʨʦʜʳ 

(ʠʟʚʝʩʪʥʷʢʠ, ʤʝʨʛʝʣʠ, ʩʣʘʥʮʳ, ʘʨʛʠʣʣʠʪʳ, ʧʝʩʯʘʥʠʢʠ) ʶʨʳ ʠ ʥʠʞʥʝʛʦ ʤʝʣʘ (J3-K1), ʘ ʪʘʢ 

ʞʝ ʪʝʢʪʦʥʠʯʝʩʢʠ ʨʘʟʜʨʦʙʣʝʥʥʳʝ ʠ ʪʨʝʱʠʥʦʚʘʪʳʝ ʧʦʨʦʜʳ. 

ʎʝʥʪʨʘʣʴʥʘʷ ʠ ʶʛʦ-ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʨʘʡʦʥʘ ʩʣʦʞʝʥʘ ʛʣʠʥʠʩʪʳʤʠ 

ʩʣʘʥʮʘʤʠ ʤʝʟʦʟʦʡʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʪ.ʝ. ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʦʜʦʫʧʦʨʥʳʤʠ ʧʦʨʦʜʘʤʠ ʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʘʣʳʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʧʨʝʩʥʳʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ. 

ʖʞʥʘʷ ʠ ʶʛʦ-ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʨʘʡʦʥʘ (ʜʦʣʠʥʘ ʨ. ʄʘʤʠʩʦʥʜʦʥ) ʦʙʚʦʜʥʝʥʘ ʙʦʣʝʝ 

ʠʥʪʝʥʩʠʚʥʦ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʣʠʪʦʣʦʛʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʪʝʨʨʠʛʝʥʥʦ-

ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ (ʠʟʚʝʩʪʥʷʢʠ, ʤʝʨʛʝʣʠ, ʧʝʩʯʘʥʠʢʠ, ʘʨʛʠʣʣʠʪʳ), ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʝʤ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʨʘʟʤʝʨʳ 

ʜʠʟʲʶʥʢʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ ʚʣʠʷʶʪ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʤʠʥʝʨʘʣʴʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʫʛʣʝʢʠʩʣʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. ɿʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʦʪʨʘʞʘʶʪ ʠʭ ʛʝʥʝʪʠʯʝʩʢʫʶ ʩʚʷʟʴ ʩ 

ʦʪʜʝʣʴʥʳʤʠ ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʠʘʣʴʥʳʤʠ ʟʦʥʘʤʠ. ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʢ ʶʛʦ-ʟʘʧʘʜʫ ʦʪ ʨʘʟʣʦʤʘ. 

ɿʜʝʩʴ ʧʨʝʦʙʣʘʜʘʶʪ ʚʳʭʦʜʳ ʫʛʣʝʢʠʩʣʳʭ, ʩʣʘʙʦ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ 

ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦʛʦ ʢʘʣʴʮʠʝʚʦʛʦ, ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦʛʦ ʥʘʪʨʠʝʚʦ-ʢʘʣʴʮʠʝʚʦʛʦ ʩʦʩʪʘʚʘ ʩ 

ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ 2,5-3,5 ʛ/ʜʤ
3
. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 4 ʜʦ 18

0
ʉ. 

ʄʠʥʝʨʘʣʠʟʘʮʠʷ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʭ ʥʘʪʨʠʝʚʳʭ ʚʦʜ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 3 ʜʦ 9 ʛ/ʜʤ
3
 ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ ʫʛʣʝʢʠʩʣʦʪʳ 1,4-3 ʛ/ʜʤ
3
. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʣʠʪʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ, ʫʩʣʦʚʠʷʤʠ ʠʭ 

ʦʙʚʦʜʥʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʠʥʬʦʨʤʘʮʠʶ 

ʦ ʛʣʫʙʠʥʥʦʤ ʠʩʪʦʯʥʠʢʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚʦʜʦʥʦʩʥʳʝ 

ʢʦʤʧʣʝʢʩʳ ʦʪʣʦʞʝʥʠʡ ʥʠʞʥʝʛʦ ʤʝʣʘ ʠ ʥʠʞʥʝʡ-ʩʨʝʜʥʝʡ ʶʨʳ. 

ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʩʨʝʜʠ ʚʦʜ ʥʠʞʥʝʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʚʳʜʝʣʷʶʪʩʷ ʜʚʘ 

ʪʠʧʘ: ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʝ ʥʘʪʨʠʝʚʳʝ, ʥʘʪʨʠʝʚʦ-ʢʘʣʴʮʠʝʚʳʝ ʠ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʝ 

ʢʘʣʴʮʠʝʚʳʝ, ʢʘʣʴʮʠʝʚʦ-ʤʘʛʥʠʝʚʳʝ. 
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ʈʘʟʤʝʱʝʥʠʝ ʧʝʨʚʦʛʦ ʪʠʧʘ ʚʦʜ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʟʦʥʦʡ ʊʠʙʩʢʦʛʦ ʨʘʟʣʦʤʘ. ʉ 

ʊʠʙʩʢʠʤ ʨʘʟʣʦʤʦʤ ʩʚʷʟʘʥʳ ʠ ʪʘʢʠʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʫʛʣʝʢʠʩʣʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʢʘʢ 

ʊʠʙʩʢʦʝ (ʠʩʪ. ʊʠʙ - 1,2,3, ʩʢʚʘʞʠʥʳ 1,4,5,6,15), ɿʨʫʛʩʢʦʝ (ʠʩʪ. ʍʘʩʠʝʚʩʢʠʝ - 1,2,3, ʩʢʚ. 

ˉ10), ɿʘʢʢʠʥʩʢʠʝ ʠʩʪʦʯʥʠʢʠ (ʠʩʪ. ɿʘʢʢʘ - 1,2,3). ʄʠʥʝʨʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ ʚʦʜ ʢʦʣʝʙʣʝʪʩʷ 

ʚ ʧʨʝʜʝʣʘʭ 4-7 ʛ/ʣ, ʩʦʜʝʨʞʘʥʠʝ ʉʆ2 ʜʦ 1-2 ʛ/ʣ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʪʦʨʦʛʦ ʪʠʧʘ ʚʦʜ - 

ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʭ ʢʘʣʴʮʠʝʚʳʭ, ʢʘʣʴʮʠʝʚʦ - ʤʘʛʥʠʝʚʳʭ ʩʚʷʟʘʥʦ ʩ ʨʘʟʣʦʤʘʤʠ ʤʝʥʝʝ 

ʛʣʫʙʦʢʦʛʦ ʟʘʣʦʞʝʥʠʷ - ʍʘʣʘʮʠʥʩʢʠʤʠ ʠ ʜʨʫʛʠʤʠ ʧʨʦʜʦʣʴʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ. ʀʟ 

ʚʦʜʦʥʦʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʪʣʦʞʝʥʠʡ ʥʠʞʥʝʡ-ʩʨʝʜʥʝʡ ʶʨʳ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʶʞʥʦʡ ʯʘʩʪʷʭ 

ʩʣʘʥʮʝʚʦʡ ʜʝʧʨʝʩʩʠʠ ʩʢʚʘʞʠʥʘʤʠ ˉˉ 12,16,17 ʚʳʚʝʜʝʥʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ 

ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʝ ʥʘʪʨʠʝʚʳʝ ʚʦʜʳ ʩ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ ʜʦ 4 ʛ/ʣ, ʩʦʜʝʨʞʘʥʠʝʤ ʉʆ2 - 1 ʛ/ʣ, 

ʜʝʙʠʪʦʤ 0,014 ʣ/ʩ (ʩʢʚ 12). ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʵʪʠʭ ʚʦʜ ʚ ʧʝʨʠʦʜʳ ʧʦʜʛʦʪʦʚʢʠ 

ʵʥʜʦʛʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʟʘʪʠʰʴʷ ʙʫʜʫʪ ʦʪʣʠʯʘʪʴʩʷ, ʝʩʣʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʵʥʜʦʛʝʥʥʳʡ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʡ ʬʘʢʪʦʨ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ.  

ʆʙʦʙʱʘʷ ʧʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ, ʩʣʝʜʫʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʪʨʫʢʪʫʨ ɸʣʴʧʠʡʩʢʦʛʦ ʪʠʧʘ ʷʚʣʷʝʪʩʷ ʦʯʝʨʝʜʥʳʤ ʵʪʘʧʦʤ ʚ 

ʤʥʦʛʦʯʠʩʣʝʥʥʦʡ ʯʝʨʝʜʝ ʚʩʧʣʝʩʢʦʚ ʠ ʟʘʪʫʭʘʥʠʡ ʟʘ ʚʩʶ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʠʩʪʦʨʠʶ ʨʘʟʚʠʪʠʷ 

ɸʣʴʧʠʡʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʳ. ʉʠʩʪʝʤʳ ʘʣʴʧʠʜ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʚ ʪʫʨʠʩʪʩʢʦ-

ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʮʝʣʷʭ ʠʟʨʝʟʘʥʥʦʡ ʦʨʦʛʨʘʬʠʝʡ, ʵʢʩʪʨʝʤʘʣʴʥʳʤʠ ʤʘʨʰʨʫʪʘʤʠ, 

ʢʨʘʩʠʚʳʤʠ ʧʝʡʟʘʞʘʤʠ, ʩʥʝʞʥʳʤʠ ʚʝʨʰʠʥʘʤʠ, ʤʠʥʝʨʘʣʴʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ, ʯʠʩʪʳʤ 

ʚʦʟʜʫʭʦʤ. ʊʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʜʚʝʨʞʝʥʳ ɸʣʴʧʳ, ʘʣʴʧʠʜʳ ʅʦʚʦʡ ɿʝʣʘʥʜʠʠ, 

ʂʘʨʧʘʪʳ, ʂʨʳʤ, ʂʘʚʢʘʟ, ʏʠʣʠʡʩʢʠʝ ɸʥʜʳ, ʂʦʨʜʝʣʴʝʨʳ. 

ɸʢʪʠʚʥʦʩʪʴ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʫʚʷʟʳʚʘʝʪʩʷ ʩ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʦʡ 

ʞʝʩʪʩʢʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʣʣʠʟʠʠ, ʢʦʛʜʘ ʢʦʣʣʠʟʠʦʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʧʦʜʧʠʨʘʶʪʩʷ 

ʙʦʣʝʝ ʤʦʱʥʳʤʠ ʣʠʪʦʩʬʝʨʥʳʤʠ ʧʣʠʪʘʤʠ, ʪʠʧʘ ɸʨʘʚʠʡʩʢʦʡ ʩ ʶʛʘ, ʧʦʜʧʠʨʘʶʱʝʡ 

ɿʘʢʘʚʢʘʟʩʢʫʶ ʧʣʠʪʫ, ʘ ʯʝʨʝʟ ʥʝʝ ʖʞʥʫʶ ʤʠʢʪʨʦʧʣʠʪʫ-ʪʝʨʨʝʡʥ, ʠ ɽʚʨʘʟʠʡʩʢʦʡ ʩ ʩʝʚʝʨʘ 

ʧʦʜʧʠʨʘʶʱʝʡ ʉʢʠʬʩʢʫʶ ʧʣʠʪʫ. ɻʦʜʠʥʘʤʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʢʦʣʣʠʟʠʠ ʷʚʣʷʝʪʩʷ 

ʥʘʠʤʝʥʝʝ ʛʣʫʙʠʥʥʦʡ ʠ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ ʧʨʦʪʝʢʘʶʱʠʤ ʮʠʢʣʦʤ ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʠʩʪʦʨʠʠ. 

ʆʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʚʦʟʜʝʡʩʪʚʠʷ ʵʥʜʦʛʝʥʥʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ 

ʛʨʘʥʠʮʝ ʣʠʪʦʩʬʝʨʳ ʠ ʘʪʤʦʩʬʝʨʳ ʥʘ ʛʝʦʵʢʦʣʦʛʠʶ ʚ ʧʦʨʷʜʢʝ ʨʘʥʞʠʨʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ: 
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1. ʊʝʢʪʦʥʠʯʝʩʢʠʝ ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʤʘʥʪʠʡʥʦʛʦ ʧʨʦʜʦʣʞʝʥʠʷ, 

ʚʥʫʪʨʠʢʦʨʦʚʳʝ, (ʟʦʥʳ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʩʝʡʩʤʦʜʠʩʣʦʢʘʮʠʠ, ʥʘʧʨʷʞʝʥʥʦ-

ʜʝʬʦʨʤʠʨʦʚʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʨʝʜʳ). 

2. ɺʫʣʢʘʥʠʟʤ (ʂʘʟʙʝʢ-ʊʝʧʣʠʥʩʢʠʡ ʮʝʥʪʨ). 

3. ʄʘʛʤʘʪʠʟʤ. 

4. ʄʝʪʘʤʦʨʬʠʟʤ. 

ʆʩʥʦʚʥʘʷ ʦʧʘʩʥʦʩʪʴ ʟʝʤʣʝʪʨʷʩʝʥʠʡ - ʨʘʟʨʳʚʳ ʩʧʣʦʰʥʦʩʪʠ ʧʣʘʩʪʦʚ, ʩʦʪʨʷʩʝʥʠʷ ʠ 

ʚʳʚʝʜʝʥʠʝ ʠʟ ʨʘʚʥʦʚʝʩʠʷ ʦʯʘʛʦʚ ʦʧʘʩʥʳʭ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, 

ʣʝʜʥʠʢʦʚ, ʢʘʤʝʥʥʳʭ ʛʣʝʪʯʝʨʦʚ ʠ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʣʘʚʠʥ.  

ʂʘʢ ʧʦʢʘʟʘʪʝʣʠ ʵʥʜʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ 

ʚ ʵʚʦʣʶʮʠʠ ʛʦʨ, ʦʪʤʝʯʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʥʦ ʠ ʩʠʩʪʝʤʘ ʩʝʡʩʤʦʜʠʩʣʦʢʘʮʠʡ, 

ʧʨʦʷʚʣʷʶʱʘʷʩʷ ʚ ʚʠʜʝ ʨʳʪʚʠʥ, ʨʚʦʚ, ʦʙʚʘʣʦʚ, ʪʦʯʝʯʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. ʇʨʠ 

ʵʪʦʤ ʧʦʩʪʣʝʜʥʠʢʦʚʳʡ ʵʪʘʧ ʘʢʪʠʚʥʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʦʪʯʝʪʣʠʚʦ 

ʧʨʦʷʚʣʷʝʪʩʷ ʥʘ ʫʯʘʩʪʢʘʭ ʘʙʣʷʮʠʠ ʣʝʜʥʠʢʦʚ, ʛʜʝ ʦʙʥʘʞʘʶʪʩʷ ʘʢʪʠʚʥʳʝ ʛʣʫʙʠʥʥʳʝ 

ʨʘʟʣʦʤʳ. 

 

1.4 ɺʳʚʦʜʳ  

1.ʉʫʱʝʩʪʚʫʶʱʠʝ ʤʦʜʝʣʠ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʧʨʦʷʚʣʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ 

ɿʝʤʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʥʘ ʦʩʥʦʚʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʬʠʟʠʯʝʩʢʠʤ ʠ ʭʠʤʠʯʝʩʢʠʤ ʟʘʢʦʥʦʤ, 

ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʧʦʩʪʫʣʘʪʘʤ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʦ ʛʝʦʩʬʝʨʥʦʤ ʬʦʤʠʨʦʚʘʥʠʠ ʠ 

ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ɿʝʤʣʠ, ʬʘʢʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ ʛʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ, 

ʚʫʣʢʘʥʠʯʝʩʢʠʭ, ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨʘʭ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʙʘʟʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ.  

2.ʉʪʨʫʢʪʫʨʘʤʠïʠʥʜʠʢʘʪʦʨʘʤʠ, ʨʝʛʠʩʪʨʠʨʫʶʱʠʤʠ ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʚʦʟʜʝʡʩʪʚʠʷ ʛʣʫʙʠʥʥʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʥʘ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʨʝʜʫ, ʷʚʣʷʶʪʩʷ 

ʧʨʦʷʚʣʝʥʠʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ, ʢʘʢ ʮʠʢʣʠʯʝʩʢʦʛʦ ʵʪʘʧʘ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʛʦʨʦʦʙʨʘʟʦʚʘʥʠʷ, ʚʫʣʢʘʥʠʟʤʘ, ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʚʠʜʝ ʣʦʢʘʣʴʥʳʭ ʟʦʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʯʘʛʦʚ, ʩʝʡʩʤʦʜʠʩʣʦʢʘʮʠʡ, 

ʜʠʥʘʤʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʚʠʜʝ ʜʠʩʣʦʢʘʮʠʡ, ʚʣʠʷʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʠ 

ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʦʨʝʦʣʦʚ ʠ, ʥʘʢʦʥʝʮ, ʵʢʟʦʛʝʥʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʥʘ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʨʝʜʫ 

ʵʥʜʦʛʝʥʥʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʳʡ ʢʦʤʧʣʝʢʩ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʪʠʧʦʚ ʦʧʘʩʥʳʭ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʭ ʪʝʢʪʦʥʠʯʝʩʢʫʶ 
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ʩʪʨʫʢʪʫʨʫ). ʊʠʧʠʯʥʳʝ ʜʣʷ ʛʦʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʵʢʟʦʛʝʥʥʳʝ ʦʧʘʩʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ: ʩʝʣʠ, ʣʘʚʠʥʳ, ʦʧʦʣʟʥʠ, ʩʭʦʜʳ ʣʝʜʥʠʢʦʚ, ʢʘʤʥʝʧʘʜʳ, ʦʙʚʘʣʳ, ʧʨʦʨʳʚʳ 

ʦʪʢʨʳʪʳʭ ʠ ʟʘʢʨʳʪʳʭ ʚʦʜʦʥʘʢʦʧʠʪʝʣʝʡ ʠ ʧʨ.).  

3.ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʦʚ ʰʠʨʦʢʦʛʦ ʨʘʟʚʠʪʠʷ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʷʚʣʷʝʪʩʷ ʜʣʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʵʥʜʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʢʦʨʝʥʥʳʝ ʧʦʨʦʜʳ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʧʨʝʞʜʝ ʯʝʤ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʧʨʦʮʝʩʩʝ 

ʛʦʨʦʦʙʨʘʟʦʚʘʥʠʷ, ʵʪʘ ʢʦʨʘ ʥʝ ʦʙʥʘʞʠʪʩʷ ʠ ʥʝ ʥʘʯʥʝʪʩʷ ʵʢʟʦʛʝʥʥʳʡ ʧʨʦʮʝʩʩ ʝʝ 

ʨʘʟʨʫʰʝʥʠʷ ʠ ʧʝʨʝʦʪʣʦʞʝʥʠʡ. 

4.ʀʥʜʠʢʘʪʦʨʘʤʠ ʧʨʦʷʚʣʝʥʠʷ ʘʢʪʠʚʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʩʣʫʞʘʪ 

ʘʥʦʤʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʘʪʠʯʝʩʢʠʭ (ʤʝʭʘʥʠʯʝʩʢʠʭ), ʛʝʦʬʠʟʠʯʝʩʢʠʭ, 

ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʦʣʝʡ, ʠʟʤʝʥʯʠʚʳʡ ʩʦʩʪʘʚ ʠ ʩʦʜʝʨʞʘʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ 

ʧʣʘʩʪʦʚʳʭ ʚʦʜʘʭ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʥʜʦʛʝʥʥʦʛʦ ʩʦʙʳʪʠʷ, 

ʵʤʘʥʘʮʠʠ ʨʘʜʦʥʘ.  

5.ʅʝʛʘʪʠʚʥʳʝ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʵʥʜʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚ ʚʠʜʝ 

ʩʢʣʦʥʦʚʳʭ ʦʧʦʣʟʘʥʠʡ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʣʦʷ ʚʳʩʦʢʦʛʦʨʴʷ, ʧʨʠʫʨʦʯʝʥʳ 

ʢ ʟʦʥʘʤ ʘʢʪʠʚʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, ʥʘʥʦʩʷʪ ʫʱʝʨʙ ʵʢʦʩʠʩʪʝʤʝ ʠ ʣʘʥʜʰʘʬʪʫ, 

ʘʢʪʠʚʠʟʠʨʫʶʪ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʦʧʘʩʥʳʭ ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʯʘʛʘʭ.  

6.ʅʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʪʝʢʪʦʥʦʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʠʭ ʚʟʘʠʤʦʩʚʷʟʠ ʩ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʛʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ) ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʛʣʫʙʦʢʦ ʚʳʷʚʣʝʥʳ ʠ ʥʫʞʜʘʶʪʩʷ ʚ ʦʪʜʝʣʴʥʦʤ, ʜʝʪʘʣʴʥʦʤ ʨʘʩʩʤʦʪʨʝʥʠʠ ʠ ʦʧʨʝʜʝʣʝʥʠʠ.  
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ɻʃɸɺɸ 2. ɺʃʀʗʅʀɽ ɻɽʆɼʀʅɸʄʀʏɽʉʂʀʍ ʇʈʆʎɽʉʉʆɺ ʅɸ 

ɻɽʆʕʂʆʃʆɻʀʏɽʉʂʋʖ ʕɺʆʃʖʎʀʖ ʊɽʈʈʀʊʆʈʀʀ 

 

2.1. ʌʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʪʝʨʨʠʪʦʨʠʠ.  

 

ʊʝʨʨʠʪʦʨʠʷ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

çʄʘʤʠʩʦʥè ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ɸʣʘʛʠʨʩʢʦʛʦ ʨʘʡʦʥʘ ʈʉʆ-ɸʣʘʥʠʷ, ʦʙʲʝʜʠʥʷʝʪ 13 ʧʦʩʝʣʝʥʠʡ 

ʩ ʥʘʩʝʣʝʥʠʝʤ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʴʶ 110 ʯʝʣʦʚʝʢ ʥʘ 2020 ʛ. ʚ ʩʦʩʪʘʚʝ ʤʝʩʪʥʦʛʦ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ɿʘʨʘʤʘʛʩʢʦʛʦ ʩʝʣʴʩʢʦʛʦ ʧʦʩʝʣʝʥʠʷ (ʩ. ʅ. ɿʘʨʘʤʘʛ), ʨʘʩʧʦʣʦʞʝʥʘ ʚ 

ʚʝʨʭʦʚʴʷʭ ʨ. ɸʨʜʦʥ ʥʘ ʩʝʚʝʨʥʦʤ ʩʢʣʦʥʝ ɻʣʘʚʥʦʛʦ ʭʨʝʙʪʘ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ (ʈʠʩʫʥʦʢ 

2.1). 

ɺ ʠʩʪʦʨʠʯʝʩʢʦʡ ʨʝʪʨʦʩʧʝʢʪʠʚʝ ʨʘʡʦʥ ʜʘʚʥʦ ʦʩʚʦʝʥ. ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʩ. ʅ. ɿʘʨʘʤʘʛ ʜʦ 

ʛ. ɸʣʘʛʠʨ (ʙʣʠʞʘʡʰʘʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʘʷ ʩʪʘʥʮʠʷ) 47 ʢʤ ʠ ʜʦ ʛ. ɺʣʘʜʠʢʘʚʢʘʟ - 87 ʢʤ 

(ʈʠʩʫʥʦʢ 2.1). ʇʦ ʪʝʨʨʠʪʦʨʠʠ ʯʝʨʝʟ ʄʘʤʠʩʦʥʩʢʠʡ ʧʝʨʝʚʘʣ ʧʨʦʭʦʜʠʪ ɺʦʝʥʥʦ-ʆʩʝʪʠʥʩʢʘʷ 

ʜʦʨʦʛʘ, ʩʚʷʟʳʚʘʶʱʘʷ ʉʝʚʝʨʥʳʡ ʂʘʚʢʘʟ ʩ ʖʞʥʳʤ ʂʘʚʢʘʟʦʤ. ʊʝʨʨʠʪʦʨʠʷ ʟʘʭʚʘʪʳʚʘʝʪ 

ʜʦʣʠʥʫ ʨ. ɸʜʘʡʢʦʤ, ʢʦʪʦʨʘʷ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʩʚʦʝʥʘ, ʪʘʢ ʞʝ ʢʘʢ ʠ 

ʚʝʨʭʦʚʴʷ ʨ.ʨ. ʄʘʤʠʩʦʥʜʦʥ ʠ ɿʨʫʛ  

ɸʨʭʝʦʣʦʛʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʘʤʷʪʥʠʢ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 

çʅʫʟʘʣʴʩʢʘʷ ʯʘʩʦʚʥʷ XII ʚʝʢʘè ʠ ʜʨʝʚʥʠʝ ʟʘʭʦʨʦʥʝʥʠʷ ɿʘʨʘʤʘʛʩʢʦʡ ʢʦʪʣʦʚʠʥʳ. 

ʀʩʪʦʨʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʪʦʨʦʞʝʚʳʝ ʙʘʰʥʠ, ʘ ʠʭ ʘʥʩʘʤʙʣʴ ʦʩʦʙʝʥʥʦ 

ʚʧʝʯʘʪʣʷʝʪ ʚ ʃʠʩʨʠ. 

ʀʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʳʤ ʥʘʩʣʝʜʠʝʤ ʷʚʣʷʝʪʩʷ ʨʦʜʦʚʦʝ ʠʤʝʥʠʝ ʠ ʤʫʟʝʡ ʦʩʥʦʚʘʪʝʣʷ 

ʦʩʝʪʠʥʩʢʦʡ ʧʦʵʟʠʠ ʂ.ʃ. ʍʝʪʘʛʫʨʦʚʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʥʘ ʨʝʢʝ ʅʘʨʜʦʥ ʤʝʞʜʫ ʜʦʣʠʥʘʤʠ 

ʄʘʤʠʩʦʥʜʦʥ ʠ ɿʨʫʛ.  

ʌʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. ʈʝʣʴʝʬ. ʆʩʦʙʝʥʥʦʩʪʴ ʄʘʤʠʩʦʥʩʢʦʛʦ ʫʱʝʣʴʷ 

ʚ ʪʦʤ, ʯʪʦ ʧʨʘʚʳʡ ʝʛʦ ʙʦʨʪ - ɻʣʘʚʥʳʡ ʭʨʝʙʝʪ- ʤʝʥʷʝʪ ʩʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʩ 

ʦʙʱʝʢʘʚʢʘʟʩʢʦʛʦ ʥʘ ʤʝʨʠʜʠʦʥʘʣʴʥʦʝ ʧʨʦʩʪʠʨʘʥʠʝ ʠ ʩʦʝʜʠʥʷʝʪʩʷ ʩ ɹʦʢʦʚʳʤ. ʕʪʘ 

ʦʨʦʛʨʘʬʠʯʝʩʢʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʩʦʟʜʘʝʪ ʦʩʦʙʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʪʝʢʪʦʥʠʢʘ ʩʬʦʨʤʠʨʦʚʘʣʘ ʢʘʢ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʩʪʨʫʢʪʫʨʳ ʨʝʣʴʝʬʘ, ʪʘʢ ʠ 

ʟʘʧʦʣʥʝʥʥʳʝ ʯʝʪʚʝʨʪʠʯʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʩʪʨʫʢʪʫʨʳ ʤʝʞʛʦʨʥʳʭ ʚʧʘʜʠʥ. 

ɺʳʩʦʯʘʡʰʠʤʠ ʚʝʨʰʠʥʘʤʠ ʨʘʡʦʥʘ ʷʚʣʷʶʪʩʷ ɸʜʘʡʭʦʭ (4405 ʤ), ʍʘʣʘʮʘ (3938 ʤ), ɹʫʙʫ-

ʭʦʭ (3245 ʤ), ɺʎʉʇʉ (4072 ʤ), ɿʘʨʘʤʘʛ (4202 ʤ), ʂʦʟʠ-ʭʦʭ (3687 ʤ), ʊʝʭʪʘ (3132 ʤ), 
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ɿʝʢʘʨʘ (3828 ʤ), ɼʟʝʜʦ (3451 ʤ), ɺʟʨʫʜʞʝʭʦʭ (3544 ʤ) ʠ ɻʠʥʘʪʭʦʭ (3225 ʤ). ʆʪʤʝʪʢʠ 

ʚʦʜʦʨʘʟʜʝʣʦʚ - ʧʝʨʝʚʘʣʳ ʂʫʜʘʨʩʢʠʡ (3148 ʤ), ʄʘʤʠʩʦʥʩʢʠʡ (2829 ʤ), ʂʦʟʩʢʠʡ (3072 ʤ), 

ɿʨʫʛʩʢʠʡ (2789 ʤ), ɼʟʝʜʦ (2994 ʤ). 

ʆʪʥʦʩʠʪʝʣʴʥʳʝ ʧʨʝʚʳʰʝʥʠʷ ʚʦʜʦʨʘʟʜʝʣʦʚ ʥʘʜ ʧʦʡʤʘʤʠ ʨʝʢ ʄʘʤʠʩʦʥʜʦʥ, 

ɸʜʘʡʢʦʤʜʦʥ ʠ ɿʨʫʛ ʩʦʩʪʘʚʣʷʶʪ ʦʪ 350 ʤ ʜʦ 1500 ʤ 

ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. ʈʘʩʯʣʝʥʝʥʥʳʡ ʨʝʣʴʝʬ ʪʝʨʨʠʪʦʨʠʠ ʩʦʟʜʘʝʪ ʦʩʦʙʳʡ 

ʢʣʠʤʘʪ ʛʦʨʥʦʛʦ ʪʠʧʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʟʦʥʘʣʴʥʦʩʪʴʶ, ʠʟʤʝʥʷʷʩʴ ʦʪ ʫʤʝʨʝʥʥʦ - ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʜʦʣʠʥʳ ʜʦ 

ʥʠʚʘʣʴʥʦʛʦ ʥʘ ʚʳʩʦʪʘʭ ʩʚʳʰʝ 3000 ʤ, ʦʙʫʩʣʘʚʣʠʚʘʷ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʜʦʣʠʥʥʳʭ ʚʝʪʨʦʚ. 

ʇʝʨʚʳʡ ʩʥʝʛ ʟʜʝʩʴ ʚʳʧʘʜʘʝʪ ʚ ʢʦʥʮʝ ʦʢʪʷʙʨʷ, ʟʘʢʘʥʯʠʚʘʶʪʩʷ ʩʥʝʛʦʧʘʜʳ ʚ ʢʦʥʮʝ ʘʧʨʝʣʷ, 

ʚʩʝ ʵʪʦ ʚʨʝʤʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʟʜʘʚʘʷ ʟʥʘʯʠʪʝʣʴʥʫʶ ʣʘʚʠʥʥʫʶ ʦʧʘʩʥʦʩʪʴ. ʄʦʱʥʦʩʪʴ 

ʩʥʝʛʦʚʦʛʦ ʧʦʢʨʦʚʘ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 40-50 ʩʤ, ʠʥʦʛʜʘ ʜʦʩʪʠʛʘʷ 1,0 ʤ. ʀʟʚʝʩʪʥʳ 

ʩʣʫʯʘʠ ʜʣʷ ʪʝʨʨʠʪʦʠʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʳʧʘʜʝʥʠʷ ʩʥʝʛʘ ʜʦ 3,2 ʤ. ʉʫʪʦʯʥʳʡ ʤʘʢʩʠʤʫʤ 

ʦʩʘʜʢʦʚ 30-40ʤʤ ʦʪʤʝʯʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʝʞʝʛʦʜʥʦ ʠ ʷʚʣʷʝʪʩʷ ʩʝʣʝʦʙʨʘʟʫʶʱʠʤ.  

ʂʣʠʤʘʪʠʯʝʩʢʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʨʘʡʦʥʘ ʷʚʣʷʝʪʩʷ ʚʥʝʟʘʧʥʦʝ ʚʳʧʘʜʝʥʠʝ ʠʥʪʝʥʩʠʚʥʳʭ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʭ ʦʩʘʜʢʦʚ ʥʘ ʣʦʢʘʣʴʥʳʭ ʧʣʦʱʘʜʷʭ, ʚʳʟʳʚʘʶʱʠʭ ʘʢʪʠʚʠʟʘʮʠʶ ʦʧʘʩʥʳʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʩʝʣʠ, ʧʘʚʦʜʢʠ, ʵʨʦʟʠʷ, ʦʧʦʣʟʥʠ, ʧʣʦʩʢʦʩʪʥʦʡ ʩʤʳʚ). 

ʅʘ ʚʳʩʦʪʘʭ 2200-3000 ʤ ʛʦʩʧʦʜʩʪʚʫʶʪ ʩʫʙʘʣʴʧʠʡʩʢʠʝ ʠ ʘʣʴʧʠʡʩʢʠʝ ʣʫʛʘ. ʇʦʜ 

ʥʠʤʠ ʨʘʟʚʠʪʳ ʛʦʨʥʦ-ʣʫʛʦʚʳʝ ʧʦʯʚʳ ʤʦʱʥʦʩʪʴʶ ʜʦ 30 ʩʤ ʩ ʥʝʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʛʫʤʫʩʘ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʬʠʣʴʪʨʘʮʠʠ ʦʪ 0,05 ʜʦ 0,4 ʩʤ/ʤʠʥ. ʅʘ ʵʪʠʭ ʧʣʦʱʘʜʷʭ ʙʦʣʴʰʘʷ 

ʯʘʩʪʴ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʨʘʩʪʝʢʘʝʪʩʷ ʚ ʚʠʜʝ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ, ʘʢʪʠʚʠʟʠʨʫʷ 

ʧʨʦʮʝʩʩʳ ʧʣʦʩʢʦʩʪʥʦʛʦ ʩʤʳʚʘ ʠ ʣʠʥʝʡʥʦʡ ʵʨʦʟʠʠ. 

ʈʝʯʥʘʷ ʩʝʪʴ ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ. ʆʩʥʦʚʥʳʝ ʚʦʜʥʳʝ ʘʨʪʝʨʠʠ ʨʘʡʦʥʘ ʨʝʢ 

ɸʜʘʡʢʦʤʜʦʥ, ʄʘʤʠʩʦʥʜʦʥ ʠ ɿʨʫʛ ʷʚʣʷʶʪʩʷ ʧʨʠʪʦʢʘʤʠ III ʧʦʨʷʜʢʘ. ɺʦʜʳ ʠʭ ʚʧʘʜʘʶʪ ʚ ʨ. 

ɸʨʜʦʥ, ʘ ʟʘʪʝʤ ʨ. ʊʝʨʝʢ. ʀʭ ʨʘʟʚʝʪʚʣʝʥʥʘʷ ʩʝʪʴ ʧʨʠʪʦʢʦʚ ʩʦʩʪʦʠʪ ʠʟ 107 ʚʦʜʦʪʦʢʦʚ, 

ʦʩʥʦʚʫ ʚʦʜʥʦʛʦ ʧʠʪʘʥʠʷ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʶʪ ʣʝʜʥʠʢʠ, ʩʥʝʛʦʪʘʷʥʠʝ, ʘʪʤʦʩʬʝʨʥʳʝ 

ʦʩʘʜʢʠ, ʛʨʫʥʪʦʚʳʝ (ʧʦʜʟʝʤʥʳʝ) ʚʦʜʳ.  

ʇʦʣʦʚʦʜʴʝ ʚʳʩʦʢʦʝ ʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʩʝʥʪʷʙʨʷ. ʉʪʦʢ ʟʘ ʧʝʨʠʦʜ ʧʦʣʦʚʦʜʴʷ 

ʩʦʩʪʘʚʣʷʝʪ 50-80% ʜʣʷ ʢʨʫʧʥʳʭ ʠ ʩʨʝʜʥʠʭ ʚʦʜʦʪʦʢʦʚ ʠ ʜʦ 80-90% - ʜʣʷ ʤʘʣʳʭ ʦʪ 

ʛʦʜʦʚʦʛʦ ʦʙʲʝʤʘ. 

ʈʝʢʘ ɸʜʘʡʢʦʤʜʦʥ (ɿʘʨʘʤʘʛʜʦʥ). ɺ ʝʝ ʙʘʩʩʝʡʥʝ ʥʘʭʦʜʠʪʩʷ ʧʷʪʴ ʣʝʜʥʠʢʦʚ ʦʙʱʝʡ 

ʧʣʦʱʘʜʴʶ 4,5 ʢʤ
2
, ʠʤʝʶʱʠʝ ʪʝʥʜʝʥʮʠʶ ʢ ʫʩʪʦʡʯʠʚʦʡ ʘʙʣʷʮʠʠ. ɺʩʝ ʦʥʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ 
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ʶʞʥʦʤ ʩʢʣʦʥʝ ɹʦʢʦʚʦʛʦ ʭʨʝʙʪʘ. ʉʨʝʜʠ ʣʝʜʥʠʢʦʚ ʙʘʩʩʝʡʥʘ ʨ. ɸʜʘʡʢʦʤʜʦʥ ʥʘʠʙʦʣʴʰʠʤ 

ʷʚʣʷʝʪʩʷ ʢʘʨʦʚʦ-ʜʦʣʠʥʥʳʡ ʣʝʜʥʠʢ ɿʘʨʘʤʘʛ. 

ʈʝʢʘ ʄʘʤʠʩʦʥʜʦʥ ʷʚʣʷʝʪʩʷ ʣʝʚʳʤ ʧʨʠʪʦʢʦʤ p. ɸʨʜʦʥ ʠ ʥʘʯʠʥʘʝʪʩʷ ʥʘ ʩʪʳʢʝ 

ɻʣʘʚʥʦʛʦ ʠ ɹʦʢʦʚʦʛʦ ʭʨʝʙʪʦʚ. ɺ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʥʘʭʦʜʷʪʩʷ 14 ʣʝʜʥʠʢʦʚ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 

4,25 ʢʤ
2
, ʠʤʝʶʪʩʷ ʣʝʜʥʠʢʠ ʚ ʠʩʪʦʢʘʭ ʝʛʦ ʧʨʠʪʦʢʦʚ - ʂʣʠʘʪʜʦʥ, ɿʝʤʝʛʦʥ ʠ ʃʘʛʘʪʢʦʤ 

(ʃʠʩʨʠ). ɺ ʧʨʠʣʝʜʥʠʢʦʚʳʭ ʯʘʩʪʷʭ ʜʦʣʠʥ rʨ. ɿʝʤʝʛʦʥ ʧʦʚʩʝʤʝʩʪʥʦ ʦʪʩʫʪʩʪʚʫʶʪ ʢʦʥʝʯʥʦ-

ʤʦʨʝʥʥʳʝ ʚʘʣʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ ʦ ʨʘʚʥʦʤʝʨʥʦʤ ʦʪʩʪʫʧʘʥʠʠ ʣʝʜʥʠʢʦʚ.  

ʇʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʘ ʨ. ɿʨʫʛ 66,2 ʢʤ
2
. ʇʣʦʱʘʜʴ ʦʣʝʜʝʥʝʥʠʷ 0,7 ʢʤ

2
 (3 ʣʝʜʥʠʢʘ, 

ʢʦʪʦʨʳʝ ʩʦʢʨʘʪʠʣʠʩʴ ʚ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʥʘ 50%. ʆʩʥʦʚʥʳʝ ʧʨʠʪʦʢʠ - ɿʨʫʛ ɺʦʩʪʦʯʥʳʡ, 

ɿʨʫʛ ʄʘʣʳʡ. 

ʈʝʢʨʝʘʮʠʦʥʥʦ-ʪʫʨʠʩʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ. ʊʝʨʨʠʪʦʨʠʷ ʨʝʜʢʦ ʥʘʩʝʣʝʥʥʘʷ. 

ʈʝʩʫʨʩʦʚ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʥʝʪ, ʛʦʨʥʦʨʫʜʥʘʷ ʦʪʨʘʩʣʴ 

ʥʝʨʝʥʪʘʙʝʣʴʥʘ. ʇʨʠ ʵʪʦʤ ʨʘʡʦʥ ʠʤʝʝʪ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʟʘ ʩʯʝʪ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʪʝʨʨʠʪʦʨʠʠ ʚ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʤ ʨʝʞʠʤʝ. ʕʪʦʪ ʨʝʩʫʨʩ ʩʦʩʪʘʚʣʷʶʪ: ʫʥʠʢʘʣʴʥʳʝ ʧʨʠʨʦʜʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʚʩʝʩʝʟʦʥʥʦʛʦ ʛʦʨʥʦʣʳʞʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ 

ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʤʘʨʰʨʫʪʦʚ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ ʪʨʫʜʥʦʩʪʠ ʧʦ ʦʙʲʝʢʪʘʤ ʛʝʦʧʘʨʢʘ; 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ (ʚʦʜʳ ʫʛʣʝʢʠʩʣʳʝ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʝ, 

ʥʘʪʨʠʝʚʦʢʘʣʴʮʝʚʳʝ)), ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ: ʂʘʨʪʳʩʫʘʨ, ʂʘʣʘʢ, 

ʂʘʤʩʭʦ, ɼʚʫʛʦʣʦʚʳʡ, ʃʠʩʨʠ ʠ ʊʠʙ-1, ʊʠʙ-2. ʅʘʣʠʯʠʝ ɻʕʉ ʥʘ ʨʝʢʝ ɸʨʜʦʥ (ɿʘʨʘʤʘʛʩʢʘʷ), 

ʤʦʱʥʦʩʪʴʶ 346 ʄɺʪ ʠ ʥʝʜʦʩʪʨʦʝʥʥʳʡ ʙʘʣʴʥʝʦʣʦʛʠʯʝʩʢʠʡ ʢʫʨʦʨʪ ʊʠʙ; ʜʝʡʩʪʚʫʶʱʠʡ 

ʚʳʩʦʢʦʛʦʨʥʳʡ ʛʘʟʦʧʨʦʚʦʜ ɼʟʫʘʨʠʢʘʫ-ʎʭʠʥʚʘʣ, ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʩʪʘʥʮʠʠ 

ʢʦʪʦʨʦʛʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʘʪ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ; 

ʦʩʥʦʚʘ ʚʩʝʩʦʶʟʥʦʡ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʙʘʟʳ ɿʘʨʘʤʘʛ; ʚ 10 ʢʤ ʩʝʚʝʨʥʝʝ ʛʨʘʥʠʮʳ ʪʝʨʨʠʪʦʨʠʠ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʜʝʡʩʪʚʫʶʱʠʡ ʚʩʝʩʝʟʦʥʥʳʡ ʘʣʴʧʣʘʛʝʨʴ ʠ ʪʫʨʙʘʟʘ çʎʝʡè, ʢʦʪʦʨʳʡ ʤʦʞʝʪ 

ʩʦʩʪʘʚʠʪʴ ʢʣʘʩʪʝʨ ʢʦʤʧʣʝʢʩʘ; ʧʨʦʝʢʪʠʨʫʝʪʩʷ ʩʦʟʜʘʥʠʝ ʠ ʨʘʟʚʠʪʠʷ ɻʣʦʙʘʣʴʥʦʛʦ ʛʝʦʧʘʨʢʘ 

çɻʦʨʳ ʆʩʝʪʠʠ" ʥʘ 2020ʛ ʠ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ.  
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ɸʚʪʦʨ ʚʥʝʩ ʦʧʨʝʜʝʣʝʥʥʫʶ ʣʝʧʪʫ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ɻʝʦʧʘʨʢʘ ʠ ʧʨʝʜʣʦʞʠʣ 

ʄʘʤʠʩʦʥʩʢʠʡ ʫʟʝʣ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ. ʇʨʦʝʢʪ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ ʟʘ ʩʯʝʪ ʦʨʛʘʥʠʟʘʮʠʠ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

çʄʘʤʠʩʦʥè ʩ ʧʝʨʩʧʝʢʪʠʚʦʡ ʝʜʠʥʦʚʨʝʤʝʥʥʦʛʦ ʧʨʝʙʳʚʘʥʠʷ ʜʦ 10 ʪʳʩʷʯ ʪʫʨʠʩʪʦʚ 

ʧʦʜʜʝʨʞʘʥ ʨʫʢʦʚʦʜʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ ʬʝʜʝʨʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʠ 

ʈʘʩʧʦʨʷʞʝʥʠʝʤ (ʇʨʠʣʦʞʝʥʠʝ ɹ). 

ʅʘ ʧʣʦʱʘʜʢʘʭ ʧʧ. ʃʠʩʨʠ, ʂʦʟʳʢʦʤ-ɿʛʠʣ, ɿʨʫʛ, ɹʫʙʫʜʦʥ, ʂʦʟʳʜʦʥ-ɻʠʙʠʪʘʥʜʦʥ, 

ɿʘʨʘʤʘʛ ʩʪʨʦʷʪʩʷ ʪʫʨʠʩʪʠʯʝʩʢʠʝ ʜʝʨʝʚʥʠ, ʣʳʞʥʳʝ ʪʨʘʩʩʳ, ʢʘʥʘʪʥʳʝ ʜʦʨʦʛʠ (ʈʠʩʫʥʦʢ 

2.2).  

ʉʦʟʜʘʥʠʝ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʩʪʦʣʴ ʤʘʩʰʪʘʙʥʦʛʦ ʩʦʮʠʘʣʴʥʦ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʪʨʝʙʫʝʪ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʨʘʟʨʘʙʦʪʢʠ ʤʝʨ ʦʙʝʩʧʝʯʝʥʠʷ 

ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʨʝʢʨʝʘʥʪʦʚ ʠ ʦʙʲʝʢʪʦʚ ʠʭ 

ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʠ ʠʥʞʝʥʝʨʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʕʪʦ ʧʦʣʦʞʝʥʠʝ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ 

ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʤ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦ ʧʦʜʪʚʝʨʞʜʝʥʥʦʤ ʜʦʣʛʦʩʨʦʯʥʦʤ ʧʨʦʛʥʦʟʝ 

ʠʥʪʝʥʩʠʚʥʦʡ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʪʝʨʨʠʪʦʨʠʠ, ʙʘʟʠʨʫʶʱʝʛʦʩʷ ʥʘ ʩʦʩʪʦʷʥʠʠ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʵʥʜʦʛʝʥʥʦʛʦ ʠ ʵʢʟʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʧʨʠ ʯʝʪʢʦ 

ʚʳʨʘʞʝʥʥʦʤ ʠʭ ʝʜʠʥʩʪʚʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʧʨʦʷʚʣʝʥʠʠ. ʆʥʦ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʥʠʟʢʠʭ 

ʘʙʨʘʟʠʚʥʳʭ ʢʘʯʝʩʪʚʘʭ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ, ʠʥʪʝʥʩʠʚʥʦʤ ʨʘʟʚʠʪʠʠ ʨʘʟʣʠʯʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʪʠʧʦʚ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠ ʨʝʟʢʠʭ ʧʨʦʷʚʣʝʥʠʷʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ.  

ʇʨʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʘʩʰʪʘʙʥʦʩʪʠ ʠ ʤʦʱʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʵʥʜʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʥʘ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʵʢʟʦʛʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, 

ʤʘʢʨʦʧʦʩʣʝʜʩʪʚʠʷ ʠʟʤʝʥʝʥʠʡ ʤʝʥʝʝ ʚʳʨʘʞʝʥʳ, ʦʜʥʘʢʦ, ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʧʨʦʮʝʩʩʦʚ ʚ 

ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʦʡ ʩʚʷʟʠ, ʯʝʪʢʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʨʠʯʠʥʥʦʩʪʴ ʵʥʜʦʛʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʧʦʩʣʝʜʩʪʚʝʥʥʦʩʪʴ ʵʢʟʦʛʝʥʥʳʭ ʠ ʣʦʢʘʣʴʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ɻʝʦʜʠʥʘʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʷʚʣʷʝʪʩʷ ʵʥʜʦʛʝʥʥʳʤʠ ʠ ʵʢʟʦʛʝʥʥʳʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʧʨʠ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʦʤ ʠʭ ʝʜʠʥʩʪʚʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʧʨʦʷʚʣʝʥʠʠ. ʇʨʠ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʘʩʰʪʘʙʥʦʩʪʠ ʠ ʤʦʱʥʦʩʪʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʵʥʜʦʛʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʥʘ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʵʢʟʦʛʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, 

ʤʘʢʨʦʧʦʩʣʝʜʩʪʚʠʷ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʤʝʥʝʝ ʚʳʨʘʞʝʥʳ, ʦʜʥʘʢʦ, ʧʨʠ 

ʨʘʩʩʤʦʪʨʝʥʠʠ ʧʨʦʮʝʩʩʦʚ ʚ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʦʡ ʩʚʷʟʠ, ʯʝʪʢʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ 

ʧʨʠʯʠʥʥʦʩʪʴ ʵʥʜʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʧʨʦʷʚʣʷʶʱʠʭʩʷ ʢʘʢ ʩʣʝʜʩʪʚʠʝ. ʇʨʠʯʠʥʥʦʩʪʴ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʧʦʜʛʦʪʦʚʢʝ ʩʦʚʨʝʤʝʥʥʦʡ 
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ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʢʦʤʧʣʝʢʩʦʤ ʜʣʠʪʝʣʴʥʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ, ʛʝʦʬʠʟʠʯʝʩʢʠʭ, 

ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʦʩʣʘʙʣʝʥʠʷ ʠʥʞʝʥʝʨʥʳʭ ʢʘʯʝʩʪʚ ʧʦʨʦʜ 

ʝʱʝ ʜʦ ʦʙʥʘʞʝʥʠʷ ʥʘ ʜʥʝʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʥʘʯʘʣʘ ʘʪʤʦʩʬʝʨʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʨʘʟʨʫʰʝʥʠʡ ʵʢʟʦʛʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ.  

 

  

1ï ʢʦʥʪʫʨʳ ʫʯʘʩʪʢʦʚ ʪʝʨʨʠʪʦʨʠʠ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

çʄʘʤʠʩʦʥè, 2 ï ʛʦʨʥʦʣʳʞʥʳʝ ʪʨʘʩʩʳ, 3- ʢʘʥʘʪʥʳʝ ʜʦʨʦʛʠ, 4- ʧʣʦʱʘʜʠ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ 

ʟʘʩʪʨʦʝʢ ʜʝʨʝʚʝʥʴ, 5 - ʢʦʥʪʫʨʳ ʪʨʘʧʝʮʠʡ ʪʦʧʦʩʲʝʤʦʢ ʤʘʩʰʪʘʙʘ 1:5000 (ʙʣʦʢʦʚ) ʠ ʠʭ 

ʥʦʤʝʨʘ; 6- ʥʘʟʚʘʥʠʷ ʫʯʘʩʪʢʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠʥʞʝʥʝʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʢʦʤʧʣʝʢʩʘ (1- 

ɹʫʙʫʜʦʥ, 2 -ʂʦʟʳʜʦʥ-ɻʠʙʠʪʘʥʜʦʥ, 3 - ɿʝʤʝʛʦʥ, 4 - ɿʨʫʛ, 5 - ɿʘʨʘʤʘʛ, 6-ʉʘʪʘʪ). 

 

ʈʠʩʫʥʦʢ 2.2 ï ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʫʯʘʩʪʢʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, 

ʜʝʨʝʚʝʥʴ, ʛʦʨʥʦʣʳʞʥʳʭ ʪʨʘʩʩ ʠ ʢʘʥʘʪʥʳʭ ʜʦʨʦʛ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

çʄʘʤʠʩʦʥè [ʏʦʪʯʘʝʚ ʠ ʜʨ., 2020] 

 

ɸʚʪʦʨʩʢʘʷ ʢʦʥʮʝʧʮʠʷ ʦʧʨʝʜʝʣʷʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʫ  ʁ ʟʘʚʠʩʠʤʦʩʪ ɹ ʘʢʪʠʚʥʦʩʪʠ 

ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ʦʪ ʘʢʪʠʚʥʦʩʪʠ 

ʵʥʜʦʛʝʥʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʈʠʩʫʥʦʢ 2.3). 
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ʈʠʩʫʥʦʢ 2.3 ï ʇʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʘʢʪʠʚʠʟʘʮʠʠ ʵʥʜʦʛʝʥʥʳʭ ʠ 

ʵʢʟʦʛʝʥʥʳʭ ʦʧʘʩʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʇʨʠʟʥʘʢʠ ʠ ʬʘʢʪʦʨʳ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [ʏʦʪʯʘʝʚ ʠ ʜʨ., 2020] 

 

ʇʦʚʩʝʤʝʩʪʥʦ ʨʘʟʚʠʪʳʡ ʯʝʪʚʝʨʪʠʯʥʳʡ ʧʦʢʨʦʚ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤ ʦʧʘʩʥʳʝ 

ʵʢʟʦʛʝʥʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʣʝʛʢʦ ʫʷʟʚʠʤʦʡ ʣʘʜʰʘʬʪʥʦ-

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ, ʢʦʛʜʘ ʣʶʙʦʝ ʪʝʭʥʦʛʝʥʥʦʝ 

ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʪʨʝʙʫʝʪ ʩʦʚʝʨʰʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʤʠʥʠʤʠʟʠʨʫʶʱʠʭ ʧʦʜʨʝʟʢʠ ʩʢʣʦʥʦʚ. 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʬʘʢʪʦʨʳ ʧʨʠʨʦʜʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʨʝʜʫ 

ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʦʤʧʣʝʢʩʘʭ (ʥʘʧʨʠʤʝʨ, ʧʣʦʩʢʦʩʪʥʦʡ ʩʤʳʚ-ʦʙʨʘʟʦʚʘʥʠʝ 

ʦʧʦʣʟʥʷ- ʧʝʨʝʢʨʳʪʠʝ ʚʦʜʦʪʦʢʘ-ʩʝʣʝʚʦʡ ʧʦʪʦʢ ʠʣʠ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʠ ʦʙʚʘʣ ʢʦʨʝʥʥʳʭ 

ʧʦʨʦʜ), ʘ ʠʭ ʚʦʟʜʝʡʩʪʚʠʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʠʥʝʨʛʝʪʠʯʥʦ [ʄʘʚʣʷʥʦʚʘ, 2002]. ʆʮʝʥʢʘ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʠ ʨʘʟʚʠʪʠʷ ʦʧʘʩʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʦʚʝʜʝʥʘ ʥʘ 

ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

 



42 

 

2.2 ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʌʠʟʠʯʝʩʢʠʝ ʧʦʣʷ ʢʘʢ ʠʥʜʠʢʘʪʦʨʳ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʛʝʦʵʢʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʠ 

ʤʥʦʛʦʬʘʢʪʦʨʥʳʡ (ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ) ʧʦʜʭʦʜ ʢ ʠʟʫʯʝʥʠʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʪʝʩʥʦʡ 

ʩʚʷʟʠ ʩ ʠʟʫʯʝʥʠʝʤ ʘʪʤʦʩʬʝʨʳ, ʛʠʜʨʦʩʬʝʨʳ, ʙʠʦʩʬʝʨʳ ʠ ʪʝʭʥʦʩʬʝʨʳ. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ 

ʝʜʠʥʠʮʘ ʠʟʫʯʝʥʠʷ ʛʝʦʵʢʦʣʦʛʠʠ ï ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ. 

ɺʝʩʴʤʘ ʚʘʞʥʳʤʠ ʷʚʣʷʶʪʩʷ ʢʦʥʝʯʥʳʝ ʚʳʚʦʜʳ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠ ʱʘʜʷʱʝʤʫ ʧʦʜʭʦʜʫ ʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʠ 

ʨʘʩʰʠʨʝʥʠʶ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ 

ʦʧʨʝʜʝʣʷʪʴ ʤʝʩʪʘ ʣʦʢʘʣʠʟʘʮʠʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʙʠʦʪʦʧʦʚ ʠ ʢʦʨʨʝʣʠʨʦʚʘʪʴ ʠʭ ʩ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʠ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ. 

ɺ ʦʩʥʦʚʫ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʧʨʦʚʦʜʠʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʦʞʝʥʳ 

ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʵʤʧʠʨʠʯʝʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʘʭ, ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʷʜʘ ʜʠʥʘʤʠʯʝʩʢʠ 

ʦʧʘʩʥʳʭ ʦʙʲʝʢʪʦʚ ʨʝʛʠʦʥʘ ʠ ʨʘʡʦʥʦʚ ʎʝʥʪʨʘʣʴʥʦʛʦ ʂʘʚʢʘʟʘ [ʂʶʣʴ ʠ ʜʨ., 2019], 

ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ, 

ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʠ ʣʠʪʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ, 

ʢʦʤʧʣʝʢʩ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ, ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʨʦʜ, 

ʠʭ ʩʦʙʩʪʚʝʥʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʧʦʣʷ [ʌʦʤʝʥʢʦ, 2016; ɿʘʘʣʠʰʚʠʣʠ,. ʏʦʪʯʘʝʚ, 2016ʘ], 

(ʦʙʲʝʢʪʳ ʤʦʛʫʪ ʙʳʪʴ ʦʩʮʠʣʣʷʪʦʨʘʤʠ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʠʣʠ ʩʣʫʞʠʪ 

ʬʠʣʴʪʨʘʤʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʯʘʩʪʦʪ, ʦʥʠ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʝʩʪʝʩʪʚʝʥʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʦʣʷ 

ʟʘ ʩʯʝʪ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʠʣʠ ʜʠʬʬʫʟʠʦʥʥʦ-ʘʜʩʦʨʙʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʤʘʩʩʠʚʝ), ʘ ʠʭ 

ʦʪʢʣʠʢ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʠʩʢʫʩʩʪʚʝʥʥʳʤʠ ʧʦʣʷʤʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʮʝʥʦʯʥʳʤ ʧʘʨʘʤʝʪʨʦʤ 

ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʘ. ʆʧʨʝʜʝʣʷʶʱʠʤ ʬʘʢʪʦʨʦʤ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʛʝʦʤʦʨʬʦʣʦʛʠʷ, ʚʣʠʷʥʠʝ ʢʦʪʦʨʦʡ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʟʘʚʠʩʠʪ ʦʪ ʩʧʦʩʦʙʥʦʩʪʠ ʵʣʝʤʝʥʪʦʚ ʨʝʣʴʝʬʘ ʨʘʟʨʫʰʘʪʴʩʷ ʠ 

ʫʩʣʦʚʠʡ ʥʘʢʦʧʣʝʥʠʷ ʬʦʨʤʘʤʠ ʨʝʣʴʝʬʘ ʵʨʦʟʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ [ʃʶʙʠʤʦʚʘ ʠ ʜʨ., 2017; 

Katharina Ktern et al., 2012]. ɺʘʞʥʝʡʰʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ 

ʷʚʣʷʝʪʩʷ ʠʭ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʚʣʠʷʶʱʝʝ ʥʘ ʬʠʟʠʯʝʩʢʠʝ 
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ʧʘʨʘʤʝʪʨʳ ʦʙʲʝʢʪʘ, ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʨʦʜ ʠ ʫʨʦʚʝʥʴ ʧʦʜʟʝʤʥʳʭ ʚʦʜ 

(ʛʠʜʨʦʛʝʦʜʝʬʦʨʤʘʮʠʦʥʥʦʝ (ɻɻɼ) ʧʦʣʝ ɿʝʤʣʠ). 

ʀʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 

ʩʚʷʟʳʚʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʠ ʥʝ ʩʪʦʣʴʢʦ ʩ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʩʨʝʜʳ, 

ʥʦ ʠ ʛʘʟʦʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʤ ʚʳʪʝʩʥʝʥʠʝʤ ʛʣʫʙʠʥʥʳʭ ʠ ʶʚʝʥʠʣʴʥʳʭ ʚʦʜ ʚʦʩʭʦʜʷʱʠʤʠ 

ʢʦʥʚʝʢʪʠʚʥʳʤʠ ʪʝʯʝʥʠʷʤʠ ʤʘʥʪʠʡʥʦʛʦ ʩʫʙʩʪʨʘʪʘ. ʄʝʭʘʥʠʟʤ ʪʘʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʪʨʝʙʫʝʪ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʄʦʥʠʪʦʨʠʥʛ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʧʦʟʚʦʣʠʪ ʜʝʣʘʪʴ ʢʨʘʪʢʦʩʨʦʯʥʳʡ ʧʨʦʛʥʦʟ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 

ʩʦʙʳʪʠʝ, ʫʧʨʘʚʣʷʪʴ ʨʠʩʢʘʤʠ.  

ʉʣʝʜʩʪʚʠʝʤ ʛʣʫʙʠʥʥʦʡ ʛʝʦʜʠʥʘʤʠʢʠ ʷʚʣʷʶʪʩʷ ʪʝʨʤʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ, 

ʤʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʥʝʩʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʷʭ 

ʢʘʥʘʣʦʚ ʪʨʘʥʟʠʪʘ, ʦ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʯʘʛʘ ʵʥʜʦʛʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʢ 

ʣʠʪʦʩʬʝʨʥʳʤ ʛʦʨʠʟʦʥʪʘʤ ʠʣʠ ʤʘʥʪʠʡʥʦʡ ʩʨʝʜʝ, ʜʣʷ ʯʝʛʦ ʧʨʠ ʥʘʙʣʶʜʝʥʠʷʭ ʟʘ 

ʛʠʜʨʦʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤ ʫʨʦʚʥʝʤ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʥʝʦʙʭʦʜʠʤʦ ʦʪʙʠʨʘʪʴ ʧʨʦʙʳ ʚʦʜʳ ʜʦ ʠ 

ʧʦʩʣʝ ʩʦʙʳʪʠʷ.  

ʋʩʪʘʥʦʚʣʝʥʘ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʘ ̫ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʧʨʦʮʝʩʩʘʤʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ (ʕʄʀ) ʧʨʠ ʩʝʡʩʤʦʨʘʟʨʷʜʢʘʭ, ʚʦʟʥʠʢʘʶʱʠʭ ʟʘ ʩʯʝʪ 

ʜʠʩʣʦʢʘʮʠʡ ʚ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʭ ʩʨʝʜʘʭ [ʄʘʣʳʰʢʦʚ, ɼʞʫʤʘʙʘʝʚ 1987]. 

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʦʯʘʩʪʦʪʥʘʷ ʯʘʩʪʴ ʩʧʝʢʪʨʘ ʕʄʀ  ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʠʩʣʦʢʘʮʠʷʤ ʪʠʧʘ 

ʪʨʝʱʠʥ ʠ ʥʝʧʨʦʪʷʞʝʥʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ [ʏʦʪʯʘʝʚ ʠ ʜʨ., 2018͊ ]. ʂʘʞʜʳʡ 

ʨʘʥʛ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤ ʩʧʝʢʪʨʦʤ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠʤʧʫʣʴʩʦʚ.  

ʌʠʟʠʯʝʩʢʠʝ ʠ ʭʠʤʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʤʝʞʤʦʣʝʢʫʣʷʨʥʳʭ ʩʚʷʟʝʡ ʛʦʨʥʳʭ ʧʦʨʦʜ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʷʚʣʷʶʪʩʷ ʧʨʝʜʚʝʩʪʥʠʢʘʤʠ ʧʨʦʪʝʢʘʶʱʠʭ ʥʘʨʫʰʝʥʠʡ ʵʪʠʭ ʩʚʷʟʝʡ, 

ʧʨʠʯʠʥʦʡ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʡ ʚ ʧʦʨʦʜʘʭ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ - 

ʫʧʨʫʛʠʝ ʠʣʠ ʥʝʫʧʨʫʛʠʝ ʦʩʪʘʪʦʯʥʳʝ ʜʝʬʦʨʤʘʮʠʠ. ʀʩʭʦʜʷ ʠʟ ʦʩʥʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʤʝʞʤʦʣʝʢʫʣʷʨʥʳʭ ʩʚʷʟʝʡ, ʦʯʝʚʠʜʥʦ, ʯʪʦ ʠʭ ʠʥʜʠʢʘʪʦʨʦʤ ʷʚʣʷʶʪʩʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ 

ʧʦʣʷ, ʧʦʩʢʦʣʴʢʫ ʜʝʬʦʨʤʘʮʠʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ ʚʳʟʳʚʘʶʪ ʠʟʤʝʥʝʥʠʝ 

ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʘʪʦʤʘʤʠ ʠ ʢʚʘʥʪʦʚʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʬʣʫʢʪʫʘʮʠʠ ʵʣʝʢʪʨʦʥʥʦʡ 

ʧʣʦʪʥʦʩʪʠ ʯʘʩʪʠʮ (ʤʦʣʝʢʫʣ, ʘʪʦʤʦʚ). ʄʛʥʦʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ 

ʤʦʣʝʢʫʣʳ, ʢʦʪʦʨʦʤʫ ʦʪʚʝʯʘʝʪ ʤʛʥʦʚʝʥʥʳʡ ʜʠʧʦʣʴʥʳʡ ʤʦʤʝʥʪ ʤʦʣʝʢʫʣʳ (ʠʣʠ ʙʦʣʝʝ 

ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ ʤʫʣʴʪʠʧʦʣʴʥʳʡ ʤʦʤʝʥʪ), ʠʥʜʫʮʠʨʫʷ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʤʫʣʴʪʠʧʦʣʴʥʳʡ 
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ʤʦʤʝʥʪ ʚ ʜʨʫʛʦʡ ʤʦʣʝʢʫʣʝ. ʃʘʚʠʥʥʳʡ ʵʬʬʝʢʪ ʤʛʥʦʚʝʥʥʳʭ ʤʫʣʴʪʠʧʦʣʴʥʳʭ ʤʦʤʝʥʪʦʚ 

ʩʦʟʜʘʝʪ ʵʥʝʨʛʠʶ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʘʷ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠʤʧʫʣʴʩʦʚ (ʕʄʀ) ɽ - ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʧʦʣʷ. 

ʉʪʘʜʠʠ ʨʘʟʨʫʰʝʥʠʷ ʧʨʝʜʰʝʩʪʚʫʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʜʠʩʣʦʢʘʮʠʡ, ʪ.ʝ. ʣʦʢʘʣʴʥʳʭ 

ʩʤʝʱʝʥʠʡ ʦʪʜʝʣʴʥʳʭ ʘʪʦʤʦʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ. ɼʠʩʣʦʢʘʮʠʷ ʩʧʦʩʦʙʥʘ 

ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʚ ʢʨʠʩʪʘʣʣʝ ʟʘ ʩʯʝʪ ʤʝʥʴʰʝʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʚʥʝʰʥʝʡ ʵʥʝʨʛʠʠ, ʯʝʤ 

ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʜʝʬʝʢʪʘ ʧʨʠ ʩʦʚʝʨʰʝʥʥʦʡ ʨʝʰʝʪʢʝ. ʅʘʠʙʦʣʝʝ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʘʷ ʯʘʩʪʴ ʩʧʝʢʪʨʘ ʕʄʀ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʪʘʢʠʭ ʜʠʩʣʦʢʘʮʠʡ, 

ʤʥʦʞʝʩʪʚʦ ʢʦʪʦʨʳʭ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʟʦʥ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʥʘʨʫʰʝʥʠʡ [ʉʪʦʛʥʠʡ ʠ ʜʨ., 2020; ʌʦʤʝʥʢʦ ʠ ʜʨ., 2019; ʏʦʪʯʘʝʚ ʠ ʜʨ., 2018ʘ]. ʂʘʞʜʳʡ 

ʨʘʥʛ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤ ʩʧʝʢʪʨʦʤ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠʤʧʫʣʴʩʦʚ, ʧʨʠ ʵʪʦʤ ʥʠʟʢʦʯʘʩʪʦʪʥʳʝ ʠʤʧʫʣʴʩʳ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ 

ʥʘʨʫʰʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʭ ʧʦʨʷʜʢʦʚ ʠ ʥʘʦʙʦʨʦʪ. ʕʪʦ, ʙʝʟʦ ʚʩʷʢʦʛʦ ʩʦʤʥʝʥʠʷ, 

ʦʪʥʦʩʠʪʩʷ ʢ ʣʶʙʦʤʫ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʤʫ ʢʦʤʧʣʝʢʩʫ, ʙʫʜʴ ʪʦ ʤʘʛʤʘʪʠʯʝʩʢʠʡ, 

ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʡ ʠʣʠ ʦʩʘʜʦʯʥʳʡ, ʩ ʪʦʡ ʣʠʰʴ ʨʘʟʥʠʮʝʡ, ʯʪʦ ʩʧʝʢʪʨʳ ʜʝʬʦʨʤʘʮʠʡ 

ʢʘʞʜʦʛʦ ʢʦʤʧʣʝʢʩʘ ʙʫʜʫʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ.  

ɼʣʷ ʂʘʚʢʘʟʘ ʭʘʨʘʢʪʝʨʥʘ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʧʝʨʠʦʜʦʚ ʥʘʠʙʦʣʴʰʝʛʦ 

ʯʠʩʣʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ ʩʦʙʳʪʠʡ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʤʘʛʥʠʪʫʜ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʩ ʧʝʨʠʦʜʘʤʠ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ 11 ʣʝʪʥʝʤ ʮʠʢʣʝ ʉʦʣʥʮʘ. ʕʪʦ ʪʨʝʙʫʝʪ 

ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʳʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʨ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʛʨʘʥʠʯʝʥʠʡ ʚ ʵʪʠ ʧʝʨʠʦʜʳ ʚ 

ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʚʠʜʘʭ ʪʫʨʠʟʤʘ [ʄʘʟʫʨʦʚ, 2019].  

ʅʘʙʣʶʜʘʝʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʢ 

ʙʣʦʢʘʤ ʚʳʩʦʢʦʡ ʠ ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʆʥʠ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ 

ʢʨʫʧʥʳʤʠ ʨʘʟʣʦʤʥʳʤʠ ʟʦʥʘʤʠ ʢʘʚʢʘʟʩʢʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ ʠ ʛʣʫʙʠʥʥʳʤʠ ʨʝʛʠʦʥʘʣʴʥʳʤʠ 

ʨʘʟʣʦʤʘʤʠ ʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. 

ɺ ʎʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʘʢʪʠʚʠʟʘʮʠʷ ʵʥʜʦʛʝʥʥʳʭ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʯʝʪʢʦ ʫʚʷʟʳʚʘʝʪʩʷ ʩ ʟʦʥʘʤʠ ʧʝʨʝʩʝʯʝʥʠʷ ʢʨʫʧʥʳʭ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʨʘʟʣʦʤʦʚ ʩʫʙʰʠʨʦʪʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʩ ʤʝʨʠʜʠʦʥʘʣʴʥʳʤʠ ʨʘʟʣʦʤʘʤʠ 

ʙʦʣʝʝ ʥʠʟʢʦʛʦ ʧʦʨʷʜʢʘ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʥʘʨʫʰʝʥʠʡ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʘ ʷʚʣʷʝʪʩʷ 

ʉʳʨʭʫʙʘʨʟʦʥʜʩʢʠʡ ʨʘʟʣʦʤ, ʨʘʩʩʝʢʘʶʱʠʡ ʜʦʣʠʥʫ ʢʘʨʦʚʦʛʦ ʣʝʜʥʠʢʘ ʂʦʣʢʘ ʧʨʦʜʦʣʴʥʦ. 

ʈʘʟʣʦʤ ʷʚʣʷʝʪʩʷ ʩʝʚʝʨʥʳʤ ʦʛʨʘʥʠʯʝʥʠʝʤ ʨʝʣʠʢʪʦʚʦʛʦ ʨʫʙʮʘ (ʩʫʪʫʨʳ) ʠ ʧʨʦʜʦʣʞʝʥʠʝʤ 

ʥʘ ʚʦʩʪʦʢ ɻʣʘʚʥʦʛʦ ʂʘʚʢʘʟʩʢʦʛʦ ʥʘʜʚʠʛʘ. ʈʘʟʣʦʤ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʩʚʷʟʘʥ ʩ ʢʘʤʝʨʦʡ 
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ʧʦʪʫʭʰʝʛʦ ʩʪʨʘʪʦʚʫʣʢʘʥʘ ʂʘʟʙʝʢ ʠ ʧʨʦʜʦʣʞʘʝʪ ʩʣʫʞʠʪʴ ʢʘʥʘʣʦʤ ʨʘʟʛʨʫʟʢʠ 

ʧʦʩʪʚʫʣʢʘʥʠʯʝʩʢʠʭ ʛʘʟʦʚ ʠ ʬʣʶʠʜʦʚ ʦʩʪʳʚʘʶʱʝʛʦ ʤʘʩʩʠʚʘ, ʯʪʦ ʩʣʫʞʠʪ ʦʜʥʠʤ ʠʟ 

ʦʙʲʷʩʥʝʥʠʡ ʯʝʪʳʨʝʭ ʠʩʪʦʨʠʯʝʩʢʠ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʳʭ ʩʣʫʯʘʝʚ ʩʭʦʜʘ ʣʝʜʥʠʢʘ ʂʦʣʢʘ ʩ 

ʠʥʪʝʨʚʘʣʘʤʠ 30-70 ʠ ʜʘʞʝ 150 ʣʝʪ. ɿʦʥʘ ʧʦʨʘʞʝʥʠʷ ʧʦʩʣʝʜʥʝʛʦ ʩʭʦʜʘ ʣʝʜʥʠʢʘ, 

ʧʨʦʠʟʦʰʝʜʰʝʛʦ 20 ʩʝʥʪʷʙʨʷ 2002 ʛʦʜʘ, ʥʘʠʙʦʣʝʝ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʛʦ ʧʦ ʛʝʵʢʦʣʦʛʠʯʝʩʢʠʤ 

ʠ ʩʦʮʠʘʣʴʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʢʘʪʘʩʪʨʦʬʘ [Norris, 1995; 

Zaalishvili, Melkov, 2014]. ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʡ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʚʦʚʣʝʯʝʥʥʳʭ ʚ ʵʢʟʦʛʝʥʥʳʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʧʣʘʥʠʨʫʝʤʦʛʦ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʢʣʘʩʪʝʨʘ ʠ ʚ ʩʦʧʨʝʜʝʣʴʥʳʭ 

ʨʘʡʦʥʘʭ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʜʦʩʪʠʞʝʥʠʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʨʝʞʠʤʘ ʥʘʙʣʶʜʝʥʠʡ ʠ ʩʢʦʨʦʩʪʠ 

ʠʟʤʝʥʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ.  

ɺʘʞʥʳʤ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʦʚ 

ʦʧʘʩʥʳʭ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʨʳʭʣʳʭ ʧʦʢʨʦʚʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ. ʕʪʦ ʠ ʚʣʠʷʥʠʝ 

ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʥʘ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʧʦʣʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʦʙʲʝʢʪʘ, ʤʘʛʥʠʪʥʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ  ʁ ʤʘʪʝʨʠʥʩʢʠʭ ʧʦʨʦʜ, ʧʣʦʪʥʦʩʪʠ 

ʛʨʫʥʪʘ, ʝʛʦ ʚʣʘʛʦʥʘʩʳʱʝʥʥʦʩʪʠ ʠ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʢʦʥʪʨʘʩʪʥʦʩʪʠ ʧʦ 

ʬʠʟʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʜʩʪʠʣʘʶʱʠʭ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ. ʉʪʝʧʝʥʴ 

ʠʟʤʝʥʝʥʠʷ ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʨʳʭʣʳʭ ʦʪʣʦʞʝʥʠʡ ʜʘʞʝ ʧʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ 

ʚʘʨʠʘʮʠʷʭ ʠʭ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʘʩʪʦʣʴʢʦ ʟʥʘʯʠʪʝʣʴʥʦ, ʯʪʦ ʣʝʛʢʦ ʬʠʢʩʠʨʫʝʪʩʷ 

ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ.  

ʆʙʚʘʣʴʥʦ-ʦʩʳʧʥʳʝ ʠ ʦʧʦʣʟʥʝʚʳʝ ʤʘʩʩʠʚʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʦʙʩʪʚʝʥʥʳʤʠ 

ʯʘʩʪʦʪʘʤʠ ʢʦʣʝʙʘʥʠʡ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʪ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʬʦʥʘ ʧʦʜʩʪʠʣʘʶʱʠʭ 

ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ. ɽʩʣʠ ʯʘʩʪʦʪʥʳʡ ʩʧʝʢʪʨ ʚʦʟʥʠʢʰʝʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʙʫʜʝʪ ʠʤʝʪʴ ʧʦʣʦʩʫ 

ʯʘʩʪʦʪ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʤʘʩʩʠʚʘ, ʚ ʧʦʩʣʝʜʥʝʤ ʚʦʟʥʠʢʥʝʪ ʵʬʬʝʢʪ ʨʝʟʦʥʠʨʦʚʘʥʠʷ, 

ʦʧʘʩʥʳʡ ʧʦ ʜʦʩʪʠʞʝʥʠʶ ʘʤʧʣʠʪʫʜʳ ʧʨʝʚʳʰʘʶʱʝʡ ʪʨʝʭʢʨʘʪʥʳʡ ʫʨʦʚʝʥʴ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʬʦʥʘ.  

ʇʦʜʦʙʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʦʩʦʙʝʥʥʦ ʚʘʞʥʳ ʟʘ ʤʘʩʩʠʚʘʤʠ, ʠʤʝʶʱʠʭ ʧʨʠʟʥʘʢʠ 

ʩʪʘʪʠʯʝʩʢʦʡ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ, ʧʦʧʝʨʝʯʥʳʝ ʧʨʦʜʚʠʞʝʥʠʶ ʦʧʦʣʟʥʷ ʪʨʝʱʠʥʳ, ʩʣʝʜʳ 

ʪʳʣʦʚʦʛʦ ʦʪʨʳʚʘ, ʫʚʝʣʠʯʝʥʠʝ ʚʳʩʦʪʳ ʤʘʩʩʠʚʘ ʧʦ ʬʨʦʥʪʫ ʠ ʧʦʜʜʚʠʛʘʥʠʝ ʧʦʜʦʰʚʝʥʥʦʡ 

ʯʘʩʪʠ ʧʦʜ ʤʘʩʩʠʚ. 
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ʇʨʠ ʩʪʘʙʠʣʠʟʦʚʘʚʰʝʤʩʷ ʫʨʦʚʥʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʨʦʢ, ʧʦ 

ʠʩʪʝʯʝʥʠʠ ʢʦʪʦʨʦʛʦ ʢʘʨʪʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʶ 

ʦʙʥʦʚʣʷʶʪʩʷ ʠʣʠ ʢʦʨʨʝʢʪʠʨʫʶʪʩʷ. ʈʝʞʠʤ ʤʦʥʠʪʦʨʠʥʛʘ ʦʪʜʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʫʯʝʪ ʚʣʠʷʥʠʷ ʝʜʠʥʠʯʥʦʛʦ ʵʥʜʦʛʝʥʥʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʥʘ ʩʦʩʪʦʷʥʠʝ ʦʙʲʝʢʪʘ.  

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʜʦʩʪʠʛʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʠʝʤ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʬʠʟʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. ʊʘʢ, ʧʨʠ 

ʦʮʝʥʢʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʘʤʝʥʥʳʭ ʛʣʝʪʯʝʨʦʚ ʠ ʥʘʢʦʧʣʝʥʠʡ ʩʢʣʦʥʦʚʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʷʜʘ 

(ʜʝʩʝʨʧʮʠʡ, ʜʝʨʫʧʮʠʡ, ʦʧʦʣʟʥʝʚʳʝ ʠ ʦʩʳʧʥʳʝ ʥʘʢʦʧʣʝʥʠʷʤʠ, ʩʦʣʠʬʣʶʢʮʠʷ) ʤʦʱʥʦʩʪʴʶ 

ʜʦ 10-12 ʤ, ʦʧʝʨʘʪʠʚʥʳʤ ʠ ʵʬʬʝʢʪʠʚʥʳʤ ʦʢʘʟʘʣʩʷ ʤʝʪʦʜ ʛʝʦʣʦʢʘʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʧʘʨʘʤʝʪʨ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʫʢʘʟʘʥʥʳʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʨʝʟʢʦ ʢʦʥʪʨʘʩʪʝʥ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʣʠʯʠʥʳ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ. 

ʅʘ ʘʥʘʣʦʛʠʯʥʳʭ ʚʳʩʦʢʦʛʦʨʥʳʭ ʧʣʦʱʘʜʷʭ (ʊʨʘʥʩʢʘʤ, ʪʨʘʩʩʘ ʛʘʟʦʧʨʦʚʦʜʘ, 

ʙʦʣʴʰʦʡ ʍʘʤʧʘʣʘʜʘʛʩʢʠʡ ʠ ʃʫʘʨʩʢʠʡ ʦʧʦʣʟʥʠ) ʠʤʝʶʪ ʤʝʩʪʦ ʙʦʣʴʰʠʝ ʤʦʱʥʦʩʪʠ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʦʷʚʣʝʥʠʷ ʦʧʘʩʥʳʭ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɺ 

ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʧʨʠʤʝʥʷʣʠʩʴ ʵʣʝʢʪʨʦʨʘʟʚʝʜʦʯʥʳʝ ʤʝʪʦʜʳ ʚʝʨʪʠʢʘʣʴʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʟʦʥʜʠʨʦʚʘʥʠʡ (ɺʕɿ) ʠ ʜʠʧʦʣʴʥʦʛʦ ʵʣʝʢʪʨʦʧʨʦʬʠʣʠʨʦʚʘʥʠʷ ʥʘ ʜʚʫʭ ʨʘʟʥʦʩʘʭ  

ɸʣʛʦʨʠʪʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʧʘʩʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠ ʘʪʤʦʩʬʝʨʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ 

ʚʳʩʦʢʦʛʦʨʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2.4. 

ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʥʘʙʣʶʜʝʥʠʷʤʠ ʟʘ ʢʦʣʝʙʘʥʠʷʤʠ ʫʨʦʚʥʷ ʛʠʜʨʦʛʝʦʜʝʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʧʦʣʷ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʚʦʜʠʪʴ 

ʤʦʥʠʪʦʨʠʥʛ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʚʦʜ ʜʦ ʩʦʙʳʪʠʷ ʠ ʧʦʩʣʝ ʥʝʛʦ, ʯʪʦ ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ 

ʢʘʯʝʩʪʚʝʥʥʦ ʫʚʷʟʘʪʴ ʠʩʪʦʯʥʠʢ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʛʝʦʩʬʝʨʦʡ. 

ʇʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-

ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʵʥʜʦʛʝʥʥʳʭ ʩʦʙʳʪʠʡ, ʠʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʤʘʩʰʪʘʙʦʚ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʭ ʧʨʦʪʝʢʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʦʩʥʦʚʳ ʩʦʟʜʘʥʠʷ ʚʝʨʠʬʠʮʠʨʦʚʘʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ, ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ, 

ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʙʦʙʱʝʥʠʷ ʩʪʝʧʝʥʠ 

ʠʭ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʙʲʝʢʪʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʣʝʤʝʥʪʳ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʙʦʨ ʠ 
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ʦʙʨʘʙʦʪʢʫ ʤʘʪʝʨʠʘʣʦʚ ʠʥʞʝʥʝʨʥʳʭ ʠʟʳʩʢʘʥʠʡ ʧʨʦʰʣʳʭ ʣʝʪ. ʇʨʠ ʵʪʦʤ ʚʘʞʥʘʷ ʨʦʣʴ 

ʦʪʚʦʜʠʪʩʷ ʜʝʰʠʬʨʠʨʦʚʘʥʠʶ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʚʢʣʶʯʘʶʱʠʝ ʤʘʪʝʨʠʘʣʳ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʲʝʤʦʢ. 

 

ʈʠʩʫʥʦʢ 2.4 ï ɸʣʛʦʨʠʪʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʧʘʩʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, 

ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʚʳʩʦʢʦʛʦʨʥʳʭ ʣʘʥʜʰʘʬʪʦʚ  

[ʏʦʪʯʘʝʚ ʠ ʜʨ., 2020] 

 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʧʣʝʢʩʥʦʡ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʦʮʝʥʢʠ 

ʚʣʠʷʥʠʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʦʙʲʝʢʪʳ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʙʦʙʱʘʣʠʩʴ ʠ 

ʫʪʦʯʥʷʣʠʩʴ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʤʥʦʛʦʣʝʪʥʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ, ʧʨʠʢʣʘʜʥʳʭ ʠ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʠʩʢʘʪʝʣʷ ʠ ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʇʨʠʣʦʞʝʥʠʠ ɸ. 



48 

 

ʈʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʨʘʙʦʪ ʠ ʧʦʣʫʯʝʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ, 

ʩʦʚʤʝʩʪʥʦ ʩ ʨʝʟʫʣʴʪʘʪʤʠ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [ʅʝʩʤʝʷʥʦʚ ʠ ʜʨ. 2003; ɿʘʘʣʠʰʚʠʣʠ, 

ʅʝʚʩʢʘʷ, 2014] ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ 

ʚʦʟʜʝʡʩʪʚʠʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ  ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʘʭ ʪʝʨʨʠʪʦʨʠʠ. 

 

2.3 ɺʳʚʦʜʳ 

1. ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ 

ʘʥʘʣʠʟʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʠ ʪʝʢʪʦʥʦʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ, 

ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʦʨʥʳʭ ʧʦʨʦʜ, 

ʜʠʥʘʤʠʯʝʩʢʠʭ, ʛʝʦʬʠʟʠʯʝʩʢʠʭ, ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʣʝʡ-ʠʥʜʠʢʘʪʦʨʦʚ, 

ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʵʥʜʦʛʝʥʥʳʤ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤ  ʧʨʦʷʚʣʝʥʠʷʤ. 

2. ʇʨʠ ʦʮʝʥʢʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʘʤʝʥʥʳʭ ʛʣʝʪʯʝʨʦʚ ʠ ʥʘʢʦʧʣʝʥʠʡ ʩʢʣʦʥʦʚʦʛʦ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʷʜʘ (ʜʝʩʝʨʧʮʠʡ, ʜʝʨʫʧʮʠʡ, ʦʧʦʣʟʥʝʚʳʝ ʠ ʦʩʳʧʥʳʝ ʥʘʢʦʧʣʝʥʠʷʤʠ, 

ʩʦʣʠʬʣʶʢʮʠʷ), ʚʝʩɹʤʘ ʵʬʬʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʛʝʦʣʦʢʘʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ. 

3. ʆʧʦʣʟʥʝʚʳʝ ʤʘʩʩʠʚʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʦʙʩʪʚʝʥʥʳʤʠ ʯʘʩʪʦʪʘʤʠ ʢʦʣʝʙʘʥʠʡ, ʯʪʦ 

ʧʨʠ ʩʦʚʧʘʜʝʥʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʠ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ ʦʧʘʩʥʳʡ ʵʬʬʝʢʪ 

ʨʝʟʦʥʠʨʦʚʘʥʠʷ. 

4. ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʠʟʫʯʝʥʠʷ ʩʝʡʩʤʦʜʠʩʣʦʢʘʮʠʦʥʥʳʭ ʟʦʥ ʠ 

ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪ ʵʣʝʢʪʨʦʩʪʨʠʢʮʠʠ ʚ 

ʚʠʜʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʭ ʩʨʝʜʘʭ. 

5. ʋʩʪʘʥʦʚʣʝʥʘ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʘʢʪʠʚʠʟʘʮʠʠ ʵʥʜʦʛʝʥʥʳʭ ʠ 

ʵʢʟʦʛʝʥʥʳʭ ʦʧʘʩʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɺʳʜʝʣʝʥʳ ʧʨʠʟʥʘʢʠ ʠ ʬʘʢʪʦʨʳ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜ.r 

ʈʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʥʘ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʚʳʩʦʢʦʛʦʨʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. 

6. ʆʩʥʦʚʳ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʨʘʞʘʶʪ ʩʦʙʦʡ ʜʠʥʘʤʠʯʝʩʢʠʝ, 

ʛʝʦʬʠʟʠʯʝʩʢʠʝ, ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ, ʦʧʨʝʜʝʣʷʷ 

ʤʘʢʨʦʧʨʦʷʚʣʝʥʠʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʬʦʨʤʠʨʫʷ ʘʣʛʦʨʠʪʤʳ ʧʨʠʯʠʥʥʦ-

ʩʣʝʜʩʪʚʝʥʥʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʯʝʨʝʟ ʘʢʪʠʚʠʟʘʮʠʶ ʦʧʘʩʥʳʭ 

ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ.  
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ɻʃɸɺɸ 3. ʈɸɿɺʀʊʀɽ ʕʂɿʆɻɽʅʅʓʍ ɻɽʆɼʀʅɸʄʀʏɽʉʂʀʍ ʇʈʆʎɽʉʉʆɺ ʅɸ 

ʊɽʈʈʀʊʆʈʀʀ ʇʈʆɽʂʊʀʈʋɽʄʆɻʆ ʊʋʈʀʉʊʉʂʆ-ʈɽʂʈɽɸʎʀʆʅʅʆɻʆ 

ʂʆʄʇʃɽʂʉɸ çʄɸʄʀʉʆʅè 

 

3.1 ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʩʦʩʪʘʚʝ ʠ ʩʪʨʦʝʥʠʠ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʧʦʢʨʦʚʘ 

ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʢʦʤʧʣʝʢʩʘ çʄʘʤʠʩʦʥè 

 

ʈʦʣʴ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʜʣʷ ʙʠʦʮʝʥʦʟʘ ʪʨʫʜʥʦ ʧʝʨʝʦʮʝʥʠʪʴ. ʆʥʠ 

ʷʚʣʷʶʪʩʷ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʤʠ ʛʨʫʥʪʘʤʠ, ʥʘ ʢʦʪʦʨʳʭ ʩʦʚʨʝʤʝʥʥʳʡ ʙʠʦʮʝʥʦʟ 

ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʣ ʦʪ ʤʭʦʚ ʠ ʤʠʢʨʦʙʦʚ, ʘ ʯʝʣʦʚʝʢ ʠʩʧʦʣʴʟʫʝʪ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ ʩʨʝʜʳ 

ʩʚʦʝʛʦ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ.  

ʏʝʪʚʝʨʪʠʯʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʣʠʪʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʘʪʝʨʠʥʩʢʠʭ 

ʧʦʨʦʜ, ʩʪʝʧʝʥʴ ʵʥʜʦʛʝʥʥʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʨʘʟʚʠʪʠʝ ʦʧʘʩʥʳʭ ʵʢʟʦʛʝʥʥʳʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʪʝʨʨʠʪʦʨʠʠ. ʀʭ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʚ ʤʘʩʰʪʘʙʝ 1:10000 ʠ ʚʳʜʝʣʝʥʠʝ ʦʯʘʛʦʚ ʨʘʟʚʠʪʠʷ ʦʧʘʩʥʳʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʦʟʚʦʣʷʶʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʮʝʥʘʨʠʠ ʥʝʛʘʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ 

[McCool et al.,2013; Newsome D et al., 2013]. 

ʊʝʨʨʠʪʦʨʠʷ ʧʦ ʧʦʣʦʞʝʥʠʶ ʚʦʜʦʩʙʦʨʥʳʭ ʙʘʩʩʝʡʥʦʚ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ 

ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʯʝʪʳʨʝ ʫʯʘʩʪʢʘ, ʚ ʧʨʝʜʝʣʘʭ ʢʘʞʜʦʛʦ ʠʟ ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʣʴʝʬʘ ʠ 

ʧʦʢʨʦʚʘ ʯʝʪʚʝʨʪʠʯʥʳʭ ʥʘʢʦʧʣʝʥʠʡ ʧʨʦʭʦʜʠʣʦ ʦʙʦʩʦʙʣʝʥʥʦ ʧʨʠ ʦʙʱʝʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ 

ʩʠʥʭʨʦʥʥʦʩʪʠ.  

ɹʘʩʩʝʡʥ ʨ. ʄʘʤʠʩʦʥʜʦʥ ʩʬʦʨʤʠʨʦʚʘʥ ʪʨʝʤʷ ʢʨʫʧʥʳʤʠ ʧʨʠʪʦʢʘʤʠ, ʨʝʣʴʝʬ 

ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʣʝʜʥʠʢʦʚʦ-ʵʢʟʘʨʘʮʠʦʥʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ. ʕʪʦ - ʜʦʣʠʥʘ ʨʝʢ ʂʦʟʳʜʦʥ ʠ 

ɿʝʤʝʛʦʥ, ʙʝʨʫʠɦʭ ʩʚʦʝ ʥʘʯʘʣʦ ʩ ʩʝʚʝʨʥʳʭ ʩʢʣʦʥʦʚ ʂʦʟʳʢʦʤʨʘʛʩʢʦʛʦ ʠ ɼʚʘʣʝʪʩʢʦʛʦ 

ʭʨʝʙʪʦʚ, ʘ ʪʘʢʞʝ ʨ. ɹʫʙʫʜʦʥ, ʩʧʫʩʢʘʶʱʘʷʩʷ ʩ ʶʞʥʳʭ ʩʢʣʦʥʦʚ ɹʦʢʦʚʦʛʦ ʭʨʝʙʪʘ. ʇʦʩʣʝ ʠʭ 

ʩʣʠʷʥʠʷ ʫ ʩ. ʂʘʣʘʢ ʦʙʨʘʟʫʝʪʩʷ ʰʠʨʦʢʘʷ ʪʨʦʛʦʚʘʷ ʜʦʣʠʥʘ ʨ. ʄʘʤʠʩʦʥʜʦʥ, 

ʧʨʦʜʦʣʞʘʶʱʘʷʩʷ ʜʦ ʩ. ʃʠʩʨʠ, ʥʠʞʝ ʧʦ ʪʝʯʝʥʠʶ ʦʪ ʢʦʪʦʨʦʛʦ, ʫ ʧʦʩ. ʂʣʠʘʪ-ʊʣʠ, ʨʝʟʢʦ 

ʩʫʞʘʝʪʩʷ. 

ʆʧʨʝʜʝʣʷʶʱʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʨʝʣʴʝʬʘ 

ʪʝʨʨʠʪʦʨʠʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ-ʛʦʣʦʮʝʥʘ ʠʤʝʣʠ ʧʨʦʮʝʩʩʳ ʣʝʜʥʠʢʦʚʦʡ 

ʵʢʟʘʨʘʮʠʠ ʠ ʩʚʷʟʘʥʥʦʡ ʩ ʥʝʡ ʘʢʢʫʤʫʣʷʮʠʠ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʣʝʜʥʠʢʦʚʳʭ, ʩʢʣʦʥʦʚʳʭ ʠ 

ʘʣʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʭ ʥʘʢʦʧʣʝʥʠʡ. ʆʪʯʝʪʣʠʚʘʷ ʪʨʦʛʦʚʘʷ ʤʦʨʬʦʣʦʛʠʷ ʜʦʣʠʥ 
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ʂʦʟʳʢʦʤʜʦʥʘ, ɿʝʤʝʛʦʥʘ, ʄʘʤʠʩʦʥʜʦʥʘ ʠ ʜʦʣʠʥ-ʧʨʠʪʦʢʦʚ ʙʘʩʩʝʡʥʘ ɿʨʫʛʘ ʫʩʪʘʥʦʚʣʝʥʘ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ ʠ ʩʦʤʥʝʥʠʡ ʥʝ ʚʳʟʳʚʘʝʪ.  

ɼʦʣʠʥʳ ʨʝʢ ʄʘʤʠʩʦʥʜʦʥ ʠ ɿʨʫʛ ʜʦ 2006 ʛʦʜʘ ʪʝʭʥʦʛʝʥʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʥʝ ʧʨʝʪʝʨʧʝʚʘʣʠ ʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʢʘʯʝʩʪʚʝ ʩʝʣʠʪʝʙʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, 

ʩʚʦʙʦʜʥʳʭ ʧʘʩʪʙʠʱ ʠ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʤʘʨʰʨʫʪʦʚ. 

ʉʫʱʝʩʪʚʝʥʥʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʚʤʝʰʘʪʝʣʴʩʪʚʦʤ ʚ ʛʝʦʣʦʛʠʶ ʯʝʪʚʝʨʪʠʯʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ʪʝʨʨʠʪʦʨʠʠ ʷʚʠʣʠʩʴ ʛʨʫʙʦ ʦʨʛʘʥʠʟʦʚʘʥʥʳʝ ʟʝʤʣʷʥʳʝ 

ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʝ ʨʘʙʦʪʳ ʧʦ ʧʨʦʢʣʘʜʢʝ ʤʘʛʠʩʪʨʘʣʴʥʦʡ ʣʠʥʠʠ ʛʘʟʦʧʨʦʚʦʜʘ ɼʟʫʘʨʠʢʘʫ-

ʎʭʠʥʚʘʣ ʯʝʨʝʟ ʧʝʨʝʚʘʣ ʂʫʜʘʨʩʢʠʡ.  

ʆʩʚʦʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʚ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʮʝʣʷʭ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʠʥʪʝʥʩʠʚʥʦʝ ʪʝʭʥʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʢʦʪʦʨʦʝ, ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ 

ʧʦʜʨʝʟʢʠ ʩʢʣʦʥʦʚ, ʧʨʠʚʝʜʝʪ ʢ ʨʝʛʨʝʩʩʠʚʥʦʡ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ. ʕʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʥʠʟʢʦʡ ʢʨʝʧʦʩʪʴʶ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ, ʵʥʜʦʛʝʥʥʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ ʠ ʨʘʟʚʠʪʠʝʤ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʬʦʨʤʠʨʫʶʱʠʭ ʰʠʨʦʢʠʡ ʢʦʤʧʣʝʢʩ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʪʠʧʦʚ ʦʧʘʩʥʳʭ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ [Zaalishvili , 2000].  

ʆʧʦʣʟʥʠ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɻʦʨʥʦʡ ʆʩʝʪʠʠ ʦʧʠʩʘʥʦ ʩʚʳʰʝ 200 ʦʧʦʣʟʥʝʚʳʭ 

ʤʘʩʩʠʚʦʚ, ʚ ʪ.ʯ. ʜʦ 120 ʘʢʪʠʚʠʟʠʨʦʚʘʚʰʠʭʩʷ, ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʙʘʩʩʝʡʥʳ ʨʝʢ ɸʨʜʦʥ, ɿʘʘʢʢʘʜʦʥ, ʄʘʤʠʩʦʥʜʦʥ, ɸʜʘʡʢʦʤʜʦʥ ʠ ʎʝʡʜʦʥ.  

ʆʙʚʘʣʳ. ɿʘ ʛʦʜ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʚ ʩʨʝʜʥʝʤ ʜʦ 30 ʦʙʚʘʣʴʥʦ-ʦʩʳʧʥʳʭ ʧʨʦʷʚʣʝʥʠʷ, ʚ 

ʪ.ʯ. ʜʦ 8-9 ʢʨʫʧʥʦ-ʛʣʳʙʦʚʳʭ ʦʙʚʘʣʦʚ ʦʙʲʝʤʘʤʠ ʦʪ 200 ʜʦ 30000 ʤ3 ʠ 5-6 ʘʢʪʠʚʥʳʭ 

ʦʩʳʧʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʦʪ 100 ʜʦ 800 ʤ ʚ ʚʝʨʭʦʚʳʭ ʦʪʢʦʩʘʭ ʠ ʥʘʛʦʨʥʳʭ 

ʩʢʣʦʥʘʭ ʛʦʨʥʳʭ ʜʦʨʦʛ. ʉʘʤʳʤ ʢʨʫʧʥʳʤ ʙʳʣ ʦʙʚʘʣ, ʧʨʦʠʟʦʰʝʜʰʠʡ ʚ ʦʢʪʷʙʨʝ 2005ʛ., ʚ 

ʨʘʡʦʥʝ ʩʝʣʝʥʠʷ ɻʦʨʥʳʡ ɸʨʭʦʥ, ʥʘ ʧʨʘʚʦʤ ʙʦʨʪʫ ʨ. ɸʨʭʦʥʜʦʥ, ʧʦ ʢʦʪʦʨʦʤʫ ʧʨʦʭʦʜʠʪ 

ʜʦʨʦʛʘ ʚ ʩʝʣʦ. ʆʙʚʘʣ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʚ ʤʦʱʥʳʭ ʨʳʭʣʳʭ ʦʪʣʦʞʝʥʠʷʭ ʩʫʛʣʠʥʢʦʚ ʩ ʦʯʝʥʴ 

ʥʝʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺ ʩʫʭʦʤ ʩʦʩʪʦʷʥʠʠ ʵʪʠ ʦʪʣʦʞʝʥʠʷ 

ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʩʚʷʟʥʦʩʪʴʶ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʭʦʨʦʰʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʢʣʦʥʦʚ ʠ ʦʪʢʦʩʦʚ 

ʧʨʠ ʙʦʣʴʰʦʡ ʢʨʫʪʠʟʥʝ - ʚʧʣʦʪʴ ʜʦ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʫʩʪʫʧʘ. ʇʨʠ ʠʭ ʫʚʣʘʞʥʝʥʠʠ 

ʢʦʛʝʟʠʦʥʥʘʷ ʩʚʷʟʴ ʨʝʟʢʦ ʧʦʥʠʞʘʝʪʩʷ, ʠ ʥʘ ʢʨʘʷʭ ʫʩʪʫʧʦʚ ʥʘʯʠʥʘʶʪ ʨʘʟʚʠʚʘʪʴʩʷ 

ʦʙʚʘʣʴʥʦ-ʦʧʦʣʟʥʝʚʳʝ ʷʚʣʝʥʠʷ. 

ɺ ʘʧʨʝʣʝ 2006 ʛʦʜʘ ʧʦʩʣʝ ʩʥʝʛʦʪʘʷʥʠʷ ʠ ʟʘʪʷʞʥʳʭ ʜʦʞʜʝʡ ʧʨʦʠʟʦʰʝʣ ʢʨʫʧʥʳʡ 

ʦʙʚʘʣ ʚ ʨʘʡʦʥʝ ɻʠʟʝʣʴʜʦʥʩʢʦʡ ɻʕʉ (ʈʉʆ-ɸʣʘʥʠʷ), ʚ ʣʝʚʦʤ ʙʦʨʪʫ ʨ. ɻʠʟʝʣʴʜʦʥ. ɺ ʦʙʚʘʣ 

ʙʳʣʠ ʚʦʚʣʝʯʝʥʳ ʪʨʝʱʠʥʦʚʘʪʳʝ ʠʟʚʝʩʪʥʷʢʠ ʚ ʚʝʨʭʦʚʦʤ ʦʪʢʦʩʝ ʜʦʨʦʛʠ, ʚʝʜʫʱʝʡ ʥʘ 
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ʛʠʜʨʦʩʪʘʥʮʠʶ. ʆʙʚʘʣ ʙʳʣ ʢʨʫʧʥʦ-ʛʣʳʙʦʚʳʤ, ʨʘʟʤʝʨʳ ʦʪʜʝʣʴʥʳʭ ʛʣʳʙ ʜʦʩʪʠʛʘʣʠ ʚ 

ʧʦʧʝʨʝʯʥʠʢʝ 4-5 ʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘ ʩʫʪʢʠ ʙʳʣʘ ʧʝʨʝʢʨʳʪʘ ʜʦʨʦʛʘ ʥʘ ɻʕʉ. 

ɺ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʣʝʪ ʧʨʦʜʦʣʞʘʝʪʩʷ ʦʙʚʘʣʴʥʦ-ʦʩʳʧʥʦʡ ʧʨʦʮʝʩʩ ʥʘ ʫʯʘʩʪʢʝ 8-ʛʦ ʢʤ 

ʘʚʪʦʜʦʨʦʛʠ ʊʫʨʙʠʥʘ - ɿʛʠʜ. ɿʜʝʩʴ ʧʨʠ ʧʨʦʢʣʘʜʢʝ ʜʦʨʦʞʥʦʡ ʚʳʝʤʢʠ ʚ ʪʨʝʱʠʥʦʚʘʪʳʭ 

ʛʨʘʥʠʪʘʭ ʙʳʣʘ ʩʠʣʴʥʦ ʥʘʨʫʰʝʥʘ ʮʝʣʦʩʪʥʦʩʪʴ ʠ ʝʩʪʝʩʪʚʝʥʥʘʷ ʢʨʫʪʠʟʥʘ ʩʢʘʣʴʥʦʛʦ ʩʢʣʦʥʘ. 

ʉʝʡʯʘʩ ʝʞʝʛʦʜʥʦ, ʧʨʠ ʝʛʦ ʦʙʚʦʜʥʝʥʠʠ ʧʨʦʠʩʭʦʜʷʪ ʢʘʤʥʝʧʘʜʳ ʠ ʦʙʚʘʣʳ ʦʙʲʝʤʦʤ ʦʪ 

ʜʝʩʷʪʢʦʚ ʜʦ 200-300 ʤ
3
, ʪʨʝʙʫʶʱʠʝ ʨʘʩʯʠʩʪʢʠ ʠ ʦʩʪʘʥʦʚʢʫ ʜʚʠʞʝʥʠʷ ʥʘ ʥʝʩʢʦʣʴʢʦ 

ʯʘʩʦʚ.. 

ʇʨʦʚʘʣʳ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʛʦʨʥʦʜʦʙʳʚʘʶʱʘʷ ʦʪʨʘʩʣʴ ʚ ʉʝʚʝʨʥʦʡ ʆʩʝʪʠʠ ʠʤʝʝʪ 

ʧʨʝʜʳʩʪʦʨʠʶ ʧʦʨʷʜʢʘ 200 ʣʝʪ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʡ ʜʦʙʳʯʥʳʤʠ ʠ ʨʘʟʚʝʜʦʯʥʳʤʠ 

ʚʳʨʘʙʦʪʢʘʤʠ ʙʳʣʠ ʦʭʚʘʯʝʥʳ ʚʩʝ ʨʫʜʥʳʝ ʨʘʡʦʥʳ. ʅʝʥʘʜʣʝʞʘʱʘʷ ʣʠʢʚʠʜʘʮʠʷ ʠ 

ʢʦʥʩʝʨʚʘʮʠʷ ʚʳʨʘʙʦʪʦʢ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʧʨʦʚʘʣʦʚ (ʈʠʩʫʥʦʢ 3.1), 

ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʩʝʨʴʝʟʥʳʝ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ʛʦʨʥʦʛʦ ʣʘʥʜʰʘʬʪʘ. ʂ 

ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʥʘ ɿʛʠʜʩʢʦʤ ʫʯʘʩʪʢʝ ʦʪʤʝʯʘʝʪʩʷ ʩʝʨʠʷ ʧʨʦʚʘʣʦʚ. ʕʪʦ ʢʨʫʧʥʳʝ 

ʚʦʨʦʥʢʠ ʫʞʝ ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ ʧʣʦʱʘʜʴʶ ʦʩʥʦʚʘʥʠʡ ʜʦ 5 ʪʳʩ. ʤ
2
 ʠ ʛʣʫʙʠʥʦʡ 30-40 

ʤ. ʇʨʠʯʠʥʦʡ ʤʦʛʫʪ ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʦʛʝʥʥʳʝ ʚʳʨʘʙʦʪʢʠ, ʥʦ ʠ ʢʘʨʩʪʦʚʳʝ ʧʫʩʪʦʪʳ ʚ 

ʧʦʢʨʦʚʥʦʡ ʢʘʨʙʦʥʘʪʥʦʡ ʪʦʣʱʝ ʩʨʝʜʥʝʡ ʠ ʚʝʨʭʥʝʡ ʶʨʳ.  

ʂʨʫʪʠʟʥʘ ʩʢʣʦʥʦʚ ʪʝʭʥʦʛʝʥʥʳʭ ʚʦʨʦʥʦʢ ʠ ʩʣʘʙʳʝ ʛʨʫʥʪʳ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʜʘʣʴʥʝʡʰʝʤʫ ʚʦʚʣʝʯʝʥʠʶ ʧʝʨʠʬʝʨʠʡʥʳʭ ʟʦʥ ʚʦʨʦʥʦʢ ʚ ʨʘʟʨʫʰʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʜʦ 

ʥʘʩʪʫʧʣʝʥʠʷ ʙʘʣʘʥʩʘ ʢʦʛʝʟʠʦʥʥʦʡ ʧʨʦʯʥʦʩʪʠ ʩʨʝʜʳ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʬʘʢʪʦʨʘ 

ʦʙʨʫʰʝʥʠʷ, ʥʝ ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. 

ʕʪʠ ʧʨʦʚʘʣʳ ʥʝ ʪʦʣʴʢʦ ʫʨʦʜʫʶʪ ʣʘʥʜʰʘʬʪ, ʥʦ ʝʱʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʩʢʦʨʝʥʥʦʤʫ 

ʧʨʦʪʝʢʘʥʠʶ ʙʦʢʦʚʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʪʝʤ ʩʘʤʳʤ ʦʙʝʟʚʦʞʠʚʘʷ 

ʨʘʩʪʠʪʝʣʴʥʳʡ ʩʣʦʡ ʚʦʢʨʫʛ ʚʦʨʦʥʦʢ. ʇʨʦʚʘʣʳ ʠʤʝʶʪ ʤʝʩʪʦ ʥʘʜ ʚʳʨʘʙʦʪʢʘʤʠ 

ʃʝʚʦʙʝʨʝʞʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚ ʨʘʡʦʥʝ ʩ. ʋʥʘʣ ʠ, ʚʝʨʦʷʪʥʳ ʥʘ ʜʨʫʛʠʭ ʫʯʘʩʪʢʘʭ 

ʛʦʨʥʦʨʫʜʥʳʭ ʧʣʦʱʘʜʷʭ. 

ʉʝʣʝʚʳʝ ʫʛʨʦʟʳ. ʉʝʣʴ ʧʦ ʨ. ʉʢʘʟʜʦʥ ʚ ʉʝʚʝʨʥʦʡ ʆʩʝʪʠʠ ʧʨʦʰʝʣ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ 

ʪʘʢʦʚʳʤ ʥʘ ʨ. ɹʫʣʫʥʛʫ-ʩʫ, ʂɹʈ, ʚ ʥʦʯʴ ʩʦ 2 ʥʘ 3 ʘʚʛʫʩʪʘ 2007 ʛ, ʧʦʩʣʝ ʚʳʧʘʜʝʥʠʷ 

ʦʩʘʜʢʦʚ, ʜʦʩʪʠʛʘʚʰʠʭ 73 ʤʤ ʟʘ ʩʫʪʢʠ.  

ʇʘʚʦʜʢʠ. ɺ 2005 ʛ. ʫʨʦʚʝʥʴ ʚʝʩʝʥʥʝʛʦ ʧʘʚʦʜʢʘ ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ ʨʝʢ ʜʦʩʪʠʛ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʦʪʤʝʪʦʢ. ʉʝʣʝʚʦʝ ʧʨʦʷʚʣʝʥʠʝ ʨʘʟʨʫʰʠʣʦ ʪʦʛʜʘ ʞʝ ʚ 2005ʛ. ʰʘʭʪʝʨʩʢʠʝ 

ʧʦʩʝʣʢʠ ʉʘʜʦʥ ʠ ɻʘʣʦʥ ʉʘʜʦʥʩʢʦʛʦ ʩʚʠʥʮʦʚʦ-ʮʠʥʢʦʚʦʛʦ ʢʦʤʙʠʥʘʪʘ (ʈʠʩʫʥʦʢ 3.2). 
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ʇʦʣʥʦʩʪʴʶ ʙʳʣʠ ʫʥʠʯʪʦʞʝʥʳ ʠʣʠ ʧʦʚʨʝʞʜʝʥʳ ʤʦʩʪʳ ʯʝʨʝʟ ʨʝʢʠ ɼʫʨ-ɼʫʨ, ɸʨʩʘʢʠ-ʜʦʥ, 

ʂʘʣʫʭʠ-ʜʦʥ ʠ ʋʨʩʜʦʥ. ʈʘʟʤʳʚ ɺʦʝʥʥʦ-ɻʨʫʟʠʥʩʢʦʡ ʜʦʨʦʛʠ ʚ ʨʘʡʦʥʝ ʧʦʛʨʘʥʠʯʥʦʛʦ 

ʧʨʦʧʫʩʢʥʦʛʦ ʧʫʥʢʪʘ çɺʝʨʭʥʠʡ ʃʘʨʩè ʦʩʪʘʥʦʚʠʣ ʜʚʠʞʝʥʠʝ ʠʟ ʉʝʚʝʨʥʦʡ ʆʩʝʪʠʠ ʚ 

ɻʨʫʟʠʶ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʘʢʪʠʚʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʚ ɸʨʜʦʥʩʢʦʤ ʫʱʝʣʴʝ, ʛʜʝ 

ʧʨʦʭʦʜʠʪ ʪʨʘʩʩʘ ʬʝʜʝʨʘʣʴʥʦʡ ʘʚʪʦʜʦʨʦʛʠ çʂʘʚʢʘʟè. 

 

 

ʈʠʩʫʥʦʢ 3.1 ï ʊʝʭʥʦʛʝʥʥʳʝ ʧʨʦʚʘʣʳ ʥʘʜ ʚʳʨʘʙʦʪʢʘʤʠ ɿʛʠʜʩʢʦʛʦ ʠ ʃʝʚʦʙʝʨʝʞʥʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ [ʏʦʪʯʘʝʚ ʠ ʜʨ., 2016ʙ] 

 

ʆʩʥʦʚʥʦʡ ʦʯʘʛ ʩʝʣʝʦʙʨʘʟʦʚʘʥʠʷ - ʩʝʣʝʚʘʷ ʨʳʪʚʠʥʘ ʚ ʧʨʦʣʶʚʠʘʣʴʥʦ-ʤʦʨʝʥʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ʥʘ ʟʘʧʘʜʥʦʤ ʩʢʣʦʥʝ ʛ. ɺʠʣʩʘ, ʠʤʝʶʱʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʦʢʦʣʦ 800 ʤ, ʰʠʨʠʥʫ 

ʦʢʦʣʦ 20ʤ, ʛʣʫʙʠʥʫ ʦʪ 4 ʜʦ 10ʤ.  

ʊʠʧ ʩʝʣʷ ʚʦʜʦʢʘʤʝʥʥʳʡ, ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʨʫʧʥʦʛʦ ʚʘʣʫʥʥʦ-ʛʘʣʝʯʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. ʆʙʲʝʤ ʚʳʙʨʦʩʘ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 50-60 ʪʳʩ.ʤ
3
. ʅʘ ʥʠʞʥʝʤ ʫʯʘʩʪʢʝ 

ʘʢʢʫʤʫʣʷʮʠʠ, ʚ ʨʘʡʦʥʝ ʘʣʴʧʣʘʛʝʨʷ çʎʝʡè, ʚʦʜʘ ʚʳʨʚʘʣʘʩʴ ʥʘ ʧʨʘʚʳʡ ʙʝʨʝʛ, ʟʘʪʦʧʠʚ 

ʥʠʞʥʠʝ ʵʪʘʞʠ ʟʜʘʥʠʡ ʘʣʴʧʣʘʛʝʨʷ ʠ ʨʘʟʤʳʚ ʦʢʦʣʦ 500 ʤ ʘʚʪʦʜʦʨʦʛʠ ʠ ʪ.ʜ. 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʧʦʣʪʦʨʘ ʜʝʩʷʪʠʣʝʪʠʷ ʠʟʚʝʩʪʥʳʝ ʢʘʪʘʢʣʠʟʤʳ ʧʨʠʨʦʜʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, 

ʚʳʟʚʘʚʰʠʝ ʯʨʝʟʚʳʯʘʡʥʳʝ ʩʠʪʫʘʮʠʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ, ʙʳʣʠ ʩʚʷʟʘʥʳ ʩʝʣʝʚʳʤ 

ʧʦʪʦʢʦʤ 2000 ʛʦʜʘ ʥʘ ʨ. ɻʝʨʭʦʞʘʥ-ʩʫ ʚ ʨʘʡʦʥʝ ʛ.ʊʳʨʥʳʘʫʟ (ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʘʷ 

ʈʝʩʧʫʙʣʠʢʘ), ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʤʠ ʧʘʚʦʜʢʘʤʠ ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʨʘʟʚʠʪʠʝʤ ʙʦʢʦʚʦʡ ʠ 
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ʜʦʥʥʦʡ ʵʨʦʟʠʠ, ʦʭʚʘʪʠʚʰʠʝ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʛʦʨʥʳʭ ʠ ʧʨʝʜʛʦʨʥʳʭ ʨʘʡʦʥʦʚ ʉʝʚʝʨʥʦʛʦ 

ʂʘʚʢʘʟʘ, ʩʭʦʜʦʤ ʣʝʜʦʚʦ-ʢʘʤʝʥʥʦʛʦ ʧʦʪʦʢʘ ʚ ɻʝʥʘʣʜʦʥʩʢʦʤ ʫʱʝʣʴʝ ʉʝʚʝʨʥʦʡ ʆʩʝʪʠʠ ʚ 

2002ʛ (ʈʠʩʫʥʦʢ 3.3).  

 

 

ʈʠʩʫʥʦʢ 3.2 ï ʇʦʩʣʝʜʩʪʚʠʷ ʩʝʣʝʚʦʛʦ ʧʨʦʭʦʜʘ 2005ʛ ʚ ʧʦʩʝʣʢʘʭ ɻʘʣʦʥ ʠ ʉʘʜʦʥ 

ʉʘʜʦʥʩʢʦʛʦ ʉʎʂ [ʏʦʪʯʘʝʚ ʠ ʜʨ., 2016ʙ] 

 

ʃʝʜʦʚʳʝ ʟʘʚʘʣʳ. ʆʙʲʝʤ ʂʘʨʤʘʜʦʥʩʢʦʛʦ ʣʝʜʦʚʦʛʦ ʟʘʚʘʣʘ, ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ ʚ 

2002 ʛ. ʧʨʠ ʩʭʦʜʝ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʛʦ ʣʝʜʦʚʦ-ʢʘʤʝʥʥʦʛʦ ʧʦʪʦʢʘ ʧʦ ʨʝʢʝ ɻʝʥʘʣʜʦʥ 

ʦʮʝʥʠʚʘʣʩʷ ʚ 140-160 ʤʣʥ. ʤ
3
, ʧʣʦʱʘʜʴʶ ʚ 2,2 ʢʤ

2
, ʤʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʣʝʜʦʚʦ-

ʢʘʤʝʥʥʦʛʦ ʟʘʚʘʣʘ ʜʦʩʪʠʛʘʣʘ 160ʤ. ɾʝʨʪʚʘʤʠ ʢʘʪʘʩʪʨʦʬʳ ʦʢʘʟʘʣʠʩʴ 114 ʯʝʣʦʚʝʢ, 

ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʨʝʘʙʠʣʠʪʘʮʠʷ ʣʘʥʜʰʘʬʪʘ ʚʩʝ ʝʱʝ ʧʨʦʜʦʣʞʘʝʪʩʷ. 
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ʈʠʩʫʥʦʢ 3.3 ï ʉʭʦʜ ʣʝʜʥʠʢʘ ʂʦʣʢʘ ʚ ɻʝʥʘʣʜʦʥʩʢʦʤ ʫʱʝʣʴʝ  

ʉʝʚʝʨʥʦʡ ʆʩʝʪʠʠ ʚ 2002 ʛ. [ʏʦʪʯʘʝʚ ʠ ʜʨ., 2016ʙ] 

 

17ʤʘʷ 2014ʛ. ʢʘʤʝʥʥʦ-ʣʝʜʦʚʘʷ ʣʘʚʠʥʘ ʚ ʨʘʡʦʥʝ ʣʝʜʥʠʢʘ ɼʝʚʜʦʨʘʢ ʧʝʨʝʢʨʳʣʘ 

ʨʫʩʣʦ ʨ. ʊʝʨʝʢ ʩʝʣʝʚʦʡ ʤʘʩʩʦʡ ʦʙʲʝʤʦʤ ʧʦʨʷʜʢʘ 900 ʪʳʩ. ʤ
3 
ʩ ʪʷʞʝʣʳʤʠ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ. 

ʅʠʞʝ ʧʨʠʚʦʜʠʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʝʥʝʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʯʝʪʚʝʨʪʠʯʥʳʭ 

ʦʪʣʦʞʝʥʠʡ, ʧʦʢʘʟʘʥʥʳʭ ʥʘ ʢʘʨʪʘʭ ʨʘʟʚʠʪʠʷ ʦʧʘʩʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʨʘʟʨʝʟʘʭ (ʥʘ ʚʩʝʭ ʨʠʩʫʥʢʘʭ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʏʦʪʯʘʝʚʘ ʍ.ʆ., 2008ʛ. ɺ ʢʘʯʝʩʪʚʝ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʢʘʨʪʳ ʬʘʢʪʦʚ ɻʦʥʯʘʨʝʥʢʦ ʆ.ɸ., 2012). 

 

3.1.1 ʉʨʝʜʥʠʡ ʥʝʦʧʣʝʡʩʪʦʮʝʥ 

 

ʄʦʨʝʥʥʳʝ ʥʘʢʦʧʣʝʥʠʷ (qII). ʂ ʩʨʝʜʥʝʤʫ ʥʝʦʧʣʝʡʩʪʦʮʝʥʫ (ʪʝʨʩʢʦʝ ʦʣʝʜʝʥʝʥʠʝ 

ʎʝʥʪʨʘʣʴʥʦʛʦ ʂʘʚʢʘʟʘ) ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʙʦʪ ʧʦ ʩʚʦʝʤʫ ʚʳʩʦʪʥʦʤʫ ʧʦʣʦʞʝʥʠʶ ʚ ʨʝʣʴʝʬʝ 

ʦʪʥʝʩʝʥʳ ʙʦʢʦʚʳʝ (ʙʝʨʝʛʦʚʳʝ) ʤʦʨʝʥʳ, ʚʳʧʦʣʥʷʶʱʠʝ ʩʦʙʦʡ ʧʣʦʭʦ ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʚ 

ʨʝʣʴʝʬʝ ʩʢʣʦʥʳ ʪʨʦʛʦʚ (ʨʠʩʫʥʦʢ 3.4).  
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1 ï ɼʝʨʫʧʮʠʡ ʩʦʚʨʝʤʝʥʥʳʡ. ʆʙʚʘʣʴʥʳʝ ʥʘʢʦʧʣʝʥʠʷ 2009-2011 ʛ. ɻʣʳʙʦʚʳʝ, ʢʨʫʧʥʦ-

ʛʣʳʙʦʚʳʝ (ʜʦ 15-20 ʤ ʠ ʙʦʣʝʝ ʚ ʧʦʧʝʨʝʯʥʠʢʝ) ʧʨʦʜʫʢʪʳ ʦʙʨʫʰʝʥʠʷ ʢʨʫʪʳʭ ʩʢʘʣʴʥʳʭ 

ʩʢʣʦʥʦʚ. 2 ï ɼʝʨʫʧʮʠʡ. ʂʨʫʧʥʦ-ʛʣʳʙʦʚʳʝ ʨʘʟʥʦʨʘʟʤʝʨʥʳʝ ʥʘʢʦʧʣʝʥʠʷ ʧʦʜʥʦʞʠʡ 

ʩʢʘʣʴʥʳʭ ʩʢʣʦʥʦʚ ʛʦʣʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ. 3 ï ɼʝʣʷʧʩʠʡ. ʆʧʦʣʟʥʠ-ʙʣʦʢʠ ʠ ʦʧʦʣʟʥʠ- 

ʧʦʪʦʢʠ ʩ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʤʠ ʦʧʦʣʟʥʝʚʳʤʠ ʮʠʨʢʘʤʠ. ɹʣʦʢʠ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ, 

ʛʣʳʙʦʚʦ-ʰʝʙʝʥʥʩʪʳʡ ʠ ʜʨʝʩʚʷʥʦ-ʛʣʠʥʠʩʪʳʡ ʤʘʪʝʨʠʘʣ ʩ ʧʨʠʟʥʘʢʘʤʠ ʚʷʟʢʦʧʣʘʩʪʠʯʥʦʛʦ 

ʪʝʯʝʥʠʷ. 4 ï ʉʝʡʩʤʦʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʦʧʦʣʟʥʠ-ʩʨʳʚʳ ʥʝʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚʦʟʨʘʩʪʘ (ʧʨʘʚʳʡ 

ʙʦʨʪ ʧʨʠʫʩʪʴʝʚʦʡ ʯʘʩʪʠ ʜʦʣʠʥʳ ʨ.ɹʫʙʫʜʦʥ) - ʢʨʫʧʥʳʝ ʤʘʩʩʠʚʳ ʧʦʨʦʜ, ʩʤʝʰʝʥʥʳʝ ʠ 

ʯʘʩʪʠʯʥʦ ʜʝʟʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʧʦ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʤ ʨʘʟʨʳʚʘʤ ʠ ʩʫʱʝʩʪʚʝʥʥʦ 

ʧʝʨʝʨʘʙʦʪʘʥʥʳʝ ʩʢʣʦʥʦʚʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʧʦʩʣʝʜʫʶʱʝʝ ʚʨʝʤʷ. 5 - ɼʝʩʝʨʧʮʠʡ. 

ʅʝʟʘʢʨʝʧʣʝʥʥʳʝ. ʧʦʣʫʟʘʢʨʝʧʣʝʥʥʳʝ ʦʩʳʧʥʳʝ ʢʦʥʫʩʳ ʠ ʰʣʝʡʬʳ ʩʢʘʣʴʥʳʭ ʧʦʜʥʦʞʠʡ. 

ɼʨʝʩʚʘ, ʱʝʙʝʥʴ, ʛʣʳʙʦʚʳʡ ʦʙʚʘʣʴʥʳʡ ʤʘʪʝʨʠʘʣ (ʜʦ 0.5 ʤ) ʚ ʦʩʥʦʚʘʥʠʷʭ ʰʣʝʡʬʦʚ. 6 - 

ɼʝʨʫʧʮʠʡ-ʜʝʩʝʨʧʮʠʡ. ʈʘʟʥʦ ʨʘʟʤʝʨʥʳʝ ʱʝʙʝʥʠʩʪʦ-ʛʣʳʙʦʚʳʝ ʥʘʢʦʧʣʝʥʠʷ ʚ ʦʩʥʦʚʘʥʠʠ 

ʢʨʫʪʳʭ ʩʢʘʣʴʥʳʭ ʩʢʣʦʥʦʚ. 7 - ʄʦʨʝʥʳ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ ʛʦʣʦʮʝʥʘ. ɻʣʳʙʦʚʦ - 

ʰʝʙʝʥʠʩʪʳʡ ʥ ʜʨʝʩʚʷʥʳʡ ʤʘʪʝʨʠʘʣ ʩ ʧʝʩʯʘʥʦ-ʩʫʪʣʠʥʠʩʪʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ. 8 - ʄʦʨʝʥʳ 
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ʙʦʢʦʚʳʝ (ʙʝʨʝʛʦʚʳʝ), ʦʩʥʦʚʥʳʝ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʳ ʛʦʣʦʮʝʥʘ. ʑʝʙʝʥʠʩʪʦ - ʜʨʝʩʚʷʥʳʝ 

ʥʘʢʦʧʣʝʥʠʷ ʩ ʧʝʩʯʘʥʦ - ʛʣʠʥʠʩʪʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ. 9 - ɼʝʬʣʶʢʩʠʡ. ʆʧʦʣʟʥʠ-ʧʦʪʦʢʠ 

ʛʣʝʪʯʝʨʥʦʛʦ ʪʠʧʘ ʨʘʟʣʠʯʥʦʛʦ ʛʝʥʝʟʠʩʘ (ʢʘʤʝʥʥʳʝ ʟʝʤʣʷʥʦ-ʢʘʤʝʥʥʳʝ ʠ ʟʝʤʣʷʥʳʝ), 

ʨʘʟʚʠʪʳʝ ʧʦ ʤʦʨʝʥʥʳʤ, ʦʙʚʘʣʴʥʦ-ʦʩʳʧʥʳʤ ʠ ʦʧʦʣʟʥʝʚʳʤ ʥʘʢʦʧʣʝʥʠʷʤ ʥʝʩʢʦʣʴʢʠʭ (I-V) 

ʛʝʥʝʨʘʮʠʡ, ʦʪ ʢʨʫʧʥʳʭ ʩʢʘʣʴʥʳʭ ʦʪʪʦʨʞʝʥʮʝʚ (5-10 ʤ) ʩ ʛʣʳʙʦʚʦ-ʱʝʙʝʥʠʩʪʳʤ 

ʟʘʧʦʣʥʠʪʝʣʝʤ ʠ ʤʦʨʬʦʣʦʛʠʝʡ ʚʷʟʢʦʧʣʘʩʪʠʯʥʦʛʦ ʪʝʯʝʥʠʷ ʜʦ ʟʝʤʣʷʥʦ- ʢʘʤʝʥʥʳʭ 

ʛʣʝʪʯʝʨʦʚ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʤʝʣʢʦʦʙʣʦʤʦʯʥʳʭ ʬʨʘʢʮʠʠ. 

ɺʝʨʭʥʠʡ ʥʝʦʧʣʝʡʩʪʦʮʝʥ-ʛʦʣʦʮʝʥ: 10 - ʇʨʦʣʶʚʠʡ ʢʨʫʧʥʳʭ ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ 

ʙʦʢʦʚʳʭ ʧʨʠʪʦʢʦʚ ʦʩʥʦʚʥʳʭ ʜʦʣʠʥ. ʑʝʙʝʥʠʩʪʦ - ʜʨʝʩʚʷʥʳʝ ʥʘʢʦʧʣʝʥʠʷ ʩ ʩʫʛʣʠʥʠʩʪʳʤ 

ʟʘʧʦʣʥʠʪʝʣʝʤ. 11 - ɼʝʣʶʚʠʡ-ʜʝʩʝʨʧʮʠʡ. ʇʝʨʝʛʣʷʮʠʘʣʴʥʳʝ ʤʝʣʢʦʱʝʙʝʥʠʩʪʳʝ ʠ 

ʜʨʝʩʚʷʥʳʝ ʥʘʢʦʧʣʝʥʠʷ ʩ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤ ʠ ʧʝʩʯʘʥʦ-ʩʫʛʣʠʥʠʩʪʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ. 12 - 

ɼʝʨʫʧʮʠʡ-ʜʝʩʝʨʧʮʠʡ. ɼʣʠʪʝʣʴʥʦ ʬʦʨʤʠʨʫʶʱʠʝʩʷ ʨʘʟʥʦʨʘʟʤʝʨʥʳʝ ʱʝʙʝʥʠʩʪʦ-

ʛʣʳʙʦʚʳʝ ʥʘʢʦʧʣʝʥʠʷ ʥʘ ʢʨʫʪʳʭ ʩʢʣʦʥʘʭ 13 - ɼʝʩʝʨʧʮʠʡ. ʑʝʙʝʥʠʩʪʳʝ ʥʘʢʦʧʣʝʥʠʷ 

ʬʨʘʛʤʝʥʪʦʚ ʩʢʣʦʥʦʚ ʧʦʟʜʥʝʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ, ʧʨʦʜʦʣʞʘʶʱʠʝʩʷ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʚ 

ʛʦʣʦʮʝʥʝ. ɺʝʨʭʥʠʡ ʥʝʦʧʣʝʡʩʪʦʮʝʥ: 14 - ʄʦʨʝʥʳ ʥʝʩʢʦʣʴʢʠʭ ʛʝʥʝʨʘʮʠʡ (ʦʩʥʦʚʥʳʝ, 

ʢʦʥʝʯʥʳʝ ʚ ʜʥʠʰʘʭ ʪʨʦʛʦʚ ʠ ʙʦʢʦʚʳʝ ʥʘ ʠʭ ʩʢʣʦʥʘʭ). ʋʛʣʦʚʘʪʳʡ ʛʣʳʙʦʚʦ-ʰʝʙʝʥʥʩʪʳʡ 

ʤʘʪʝʨʠʘʣ ʩ ʜʨʝʩʚʷʥʦ - ʧʝʩʯʘʥʠʩʪʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ. 15 - ɼʝʬʣʶʢʩʠʡ. ʆʧʦʣʟʥʠ-ʧʦʪʦʢʠ 

ʛʣʝʪʯʝʨʥʦʛʦ ʪʠʧʘ ʥʝʩʢʦʣʴʢʠʭ ʛʝʥʝʨʘʮʠʡ, ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʝ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʨʝʣʴʝʬʝ 

ʜʦʣʠʥ p.p. ʂʦʟʠʜʦʥ ʠ ɹʫʙʫʜʦʥ ( ɿʨʫʛ - I-II. ɹʫʙʫʜʦʥ - I-II ). 

ʉʨʝʜʥʠʡ ʥʝʦʧʣʝʡʩʪʦʮʝʥ: 16 - ʄʦʨʝʥʘ ʙʦʢʦʚʘʷ (ʙʝʨʝʛʦʚʘʷ) ʩ ʘʙʩʦʣʶʪʥʦʡ 

ʚʳʩʦʪʦʡ 2125-2175ʤ ʚ ʫʩʪʴʝ ʨ. ɹʫʙʫʜʦʥ ʠ ʥʘʜ ʩ. ʂʘʤʩʭʦ, ʘ ʪʘʢ ʞʝ ʩ ʘʙʩʦʣʶʪʥʦʡ ʚʳʩʦʪʦʡ 

1950-2000 ʤ ʥʘʜ ʫ. ʤ. ʫ ʩ. ʊʣʠ-ʂʣʠʘʪ, ʫʩʣʦʚʥʦ ʦʪʥʦʩʠʤʘʷ ʢ ʩʨʝʜʥʝʤʫ ʥʝʦʧʣʝʡʩʪʦʮʝʥʫ. 

ʂʨʫʧʥʦ ʛʣʳʙʦʚʳʡ (ʣʦ 5-10 ʤ) ʤʘʪʝʨʠʘʣ ʥʟ ʧʦʨʦʜ ʙʘʩʩʝʡʥʘ ʨ.ɹʫʙʫʜʦʥ ʩ ʰʝʙʝʥʠʩʪʦ-

ʜʨʝʩʚʷʥʳʤ ʠ ʧʝʩʯʘʥʦ - ʛʣʠʥʠʩʪʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ. 17 - ɼʦʯʝʪʚʝʨʪʠʯʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʇʨʦʯʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: 18 - ʇʦʟʜʥʠʡ ʛʦʣʦʮʝʥ. 19 - ʈʘʥʥʠʡ ʛʦʣʦʮʝʥ. 20 - ɺʪʦʨʘʷ ʧʦʣʦʚʠʥʘ 

ʧʦʟʜʥʝʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ 21 - ʇʝʨʚʘʷ ʧʦʣʦʚʠʥʘ ʧʦʟʜʥʝʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ. 22 - ʉʨʝʜʥʠʡ 

ʥʝʦʧʣʝʡʩʪʦʮʝʥ. 23 - ʉʪʘʜʠʘʣʴʥʳʝ ʢʦʥʝʯʥʳʝ ʤʦʨʝʥʳ ʧʦʟʜʥʝʛʦ ʛʦʣʦʮʝʥʘ. 63- ʃʝʜʥʠʢʠ  

ʈʠʩʫʥʦʢ 3.4 ï ʂʘʨʪʘ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠ ʨʘʟʚʠʪʠʷ ʆɻʇ ʄ 1:10 000. ʋʯʘʩʪʦʢ 

ɿʝʤʝʛʦʥ (ʜʘʥʥʳʝ ʛʝʦʣʦʢʘʮʠʦʥʥʳʭ ʟʦʥʜʠʨʦʚʘʥʠʡ ʏʦʪʯʘʝʚʘ ʍ.ʆ., 2008 ʛ., ʢʘʨʪʘ ʬʘʢʪʦʚ 

ɻʦʥʯʘʨʝʥʢʦ ʆ.ɸ., 2012ʛ.). 
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ʅʘʠʙʦʣʝʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʘ ʧʦʣʦʩʘ ʤʦʨʝʥʥʳʭ ʥʘʢʦʧʣʝʥʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ 

ʣʝʚʦʤ ʙʦʨʪʫ ʨ. ʄʘʤʠʩʦʥʜʦʥ ʚ ʧʨʠʫʩʪʴʝʚʦʡ ʯʘʩʪʠ ʨʨ. ɹʘʙʫʜʦʥ ï ʈʫʯʘʪʜʦʥ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 

ʘʙʩ. ʚʳʩ. 2175-2250 ʤ ʜʦ 2100-2175ʤ. ʄʦʱʥʦʩʪʴ ʤʦʨʝʥʥʳʭ ʥʘʢʦʧʣʝʥʠʡ ʜʦʩʪʠʛʘʝʪ 50-75 

ʤ.  

ʂ ʩʨʝʜʥʝʤʫ ʥʝʦʧʣʝʡʩʪʦʮʝʥʫ ʦʪʥʝʩʝʥʳ ʪʘʢʞʝ ʤʦʨʝʥʥʳʝ ʥʘʢʦʧʣʝʥʠʷ, ʚʳʷʚʣʝʥʥʳʝ 

ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʜʦʣʠʥʳ ʨ. ɿʝʤʝʛʦʥ, ʚ ʝʝ ʣʝʚʦʤ ʙʦʨʪʫ ʥʘ ʘʙʩ. ʚʳʩ. 2575-2650. ɺ ʤʦʨʝʥʥʳʝ 

ʥʘʢʦʧʣʝʥʠʷ ʚʣʦʞʝʥ ʪʨʦʛ, ʦʪʥʦʩʷʱʠʡʩʷ ʢ ʧʦʟʜʥʝʤʫ ʥʝʦʧʣʝʡʩʪʦʮʝʥʫ (ʨʘʥʥʝʙʝʟʝʥʛʠʡʩʢʘʷ 

ʩʪʘʜʠʷ), ʧʣʝʯʠ ʢʦʪʦʨʦʛʦ ʦʪʯʝʪʣʠʚʦ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʜʦʣʠʥʳ (ʥʘ ʘʙʩ. 

ʚʳʩ. 2500ʤ) (ʨʠʩʫʥʦʢ 3.4). ʐʠʨʠʥʘ ʪʝʨʨʘʩʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ï 100ʤ, ʧʨʦʪʷʞʝʥʥʦʩʪʴ 

ʚʜʦʣʴ ʜʦʣʠʥʳ ɿʝʤʝʛʦʥʘ ï 0,2 ʢʤ, ʪʳʣʦʚʦʡ ʰʦʚ ʪʝʨʨʘʩʳ ʧʝʨʝʢʨʳʪ ʦʩʳʧʥʳʤʠ 

ʥʘʢʦʧʣʝʥʠʷʤʠ ʛʦʣʦʮʝʥʘ. ɺʦ ʬʨʦʥʪʘʣʴʥʦʤ ʦʪʢʦʩʝ ʪʝʨʨʘʩʳ ʥʘʜ ʫʨʦʚʥʝʤ ʘʚʪʦʜʦʨʦʛʠ 

ʟʘʣʝʛʘʝʪ ʚʘʣʫʥʥʦ-ʛʣʳʙʦʚʳʡ ʘʣʣʶʚʠʡ (0,2-0,5 ʤ ï 50%, ʙʦʣʝʝ 0,5-0,6ʤ ï 30%) ʩ ʨʝʜʢʠʤʠ 

(1-2%) ʫʛʣʦʚʘʪʳʤʠ ʛʣʳʙʘʤʠ ʜʦ 1,5-1,8 ʤ., ʧʦʛʨʫʞʝʥʥʳʤʠ ʚ ʘʣʣʶʚʠʡ. 

 

3.1.2 ɺʝʨʭʥʠʡ ʥʝʦʧʣʝʡʩʪʦʮʝʥ 

 

ɸʣʣʁʚʠʡ ï ʧʨʦʣʶʚʠʡ (a-p III) . ɸʣʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ, 

ʦʪʥʦʩʠʤʳʝ ʢ ʧʦʟʜʥʝʤʫ ʥʝʦʧʣʝʡʩʪʦʮʝʥʫ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʙʦʪ ʚʳʷʚʣʝʥʳ ʥʘ ʪʝʨʨʘʩʦʚʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʧʨʘʚʳʡ ʧʣʘʥ ʜʨʝʚʥʝʛʦ ʫʩʪʴʝʚʦʛʦ ʢʦʥʫʩʘ ʨ. ɹʫʙʫʜʦʥ 

ʠ ʧʦʢʘʟʘʥʳ ʥʘ ʢʘʨʪʝ 1:5000 (ʈʠʩʫʥʦʢ 3.5).  

ʄʦʨʝʥʥʳʝ ʥʘʢʦʧʣʝʥʠʷ (qIII1; qIII2). ʎʝʥʪʨʘʣʴʥʦʛʦ ʂʘʚʢʘʟʘ. ʅʘʠʙʦʣʝʝ 

ʦʪʯʝʪʣʠʚʦ ʤʦʨʝʥʥʳʝ ʥʘʢʦʧʣʝʥʠʷ ʙʝʟʝʥʛʠʡʩʢʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʜʦʣʠʥʘʭ 

ɹʫʙʫʜʦʥʘ ʠ ʂʦʟʳʜʦʥʘ. ɺ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʜʦʣʠʥʳ ɹʫʙʫʜʦʥʘ ʚ ʝʝ ʣʝʚʦʤ ʙʦʨʪʫ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʜʚʝ ʙʦʢʦʚʳʝ (ʙʝʨʝʛʦʚʳʭ) ʤʦʨʝʥʳ, ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʝ, ʦʜʥʘ ʠʟ 

ʢʦʪʦʨʳʭ ʧʝʨʝʢʨʳʪʘ ʨʘʥʥʝʡ ʛʝʥʝʨʘʮʠʝʡ ʢʘʤʝʥʥʳʭ ʛʣʝʪʯʝʨʦʚ ʧʦʟʜʥʝʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ, 

ʬʠʢʩʠʨʫʝʤʘʷ ʚ ʧʨʘʚʦʤ ʙʦʨʪʫ ʜʦʣʠʥʳ ʧʨʠ ʩʣʠʷʥʠʠ ʩ ʜʦʣʠʥʦʡ ʨ. ɿʝʤʝʛʦʥ ʫ ʩ. ʂʘʣʘʢ. 

ɺʜʦʣʴ ʣʝʚʦʛʦ ʙʦʨʪʘ ʜʦʣʠʥʳ ʂʦʟʳʢʦʤʜʦʥʘ, ʥʘʯʠʥʘʷ ʦʪ ʩʝʚʝʨʥʦʛʦ ʣʝʜʥʠʢʦʚʦʛʦ ʮʠʨʢʘ ʠ 

ʜʘʣʝʝ ʥʠʞʝ ʩʣʠʷʥʠʷ ʩ ʨ. ɿʝʤʝʛʦʥ (ʈʠʩʫʥʦʢ 3.6) ʚʧʣʦʪʴ ʜʦ ʫʩʪʴʷ ʨ. ɹʫʙʫʜʦʥ ʫ ʩ. ʂʘʣʘʢ, 

ʧʨʦʪʷʛʠʚʘʝʪʩʷ ʧʦʣʦʩʘ ʙʦʢʦʚʦʡ ʤʦʨʝʥʳ, ʦʪʥʦʩʷʱʘʷʩʷ ʢ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʧʦʟʜʥʝʛʦ 

ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ. 
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ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʥʘ ʈʠʩʫʥʢʝ 3.4  

ʈʠʩʫʥʦʢ 3.5 ï ʂʘʨʪʘ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠ ʨʘʟʚʠʪʠʷ ʦʧʘʩʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ. ʄ 1:10000. ʋʯʘʩʪʦʢ ɹʫʙʫʜʦʥ (ʧʦ ʜʘʥʥʳʤ ɻʦʥʯʘʨʝʥʢʦ ʆ.ɸ.) 

 

ʄʦʨʝʥʥʳʝ ʥʘʢʦʧʣʝʥʠʷ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʳ ʧʦʟʜʥʝʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ ʚ ʩʨʝʜʥʝʡ 

ʯʘʩʪʠ ʜʦʣʠʥʳ ʂʦʟʳʢʦʤʜʦʥʘ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʘʙʩ. ʚʳʩ. 2300-2375 ʤ ʠ, ʧʦʩʪʝʧʝʥʥʦ 

ʩʥʠʞʘʷʩʴ, ʧʨʠ ʩʣʠʷʥʠʠ ʩ ʨ. ɹʫʙʫʜʦʥ ʩʣʘʛʘʶʪ ʙʦʢʦʚʫʶ ʤʦʨʝʥʫ ʥʘ ʘʙʩ. ʚʳʩ. ʥʘʜ ʫʨʦʚʥʝʤ 

ʤʦʨʷ 2100-2175ʤ. 

ʄʦʨʝʥʳ ʧʦʟʜʥʝʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ ʜʚʫʭ ʛʝʥʝʨʘʮʠʡ ʚʳʷʚʣʝʥʳ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʜʦʣʠʥʳ ɿʝʤʝʛʦʥʘ, ʛʜʝ ʧʨʠ ʩʣʠʷʥʠʠ ʩ ʧʨʘʚʳʤ ʧʨʠʪʦʢʦʤ ʍʠʮʘʥʰʪʘʥʜʦʥ ʦʥʘ ʨʘʩʰʠʨʝʥʘ, 

ʠʤʝʝʪ ʦʪʯʝʪʣʠʚʦ ʚʳʨʘʞʝʥʥʫʶ ʪʨʦʛʦʚʫʶ ʬʦʨʤʫ ʚ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ. ɼʥʠʱʝ ʠ ʧʨʘʚʳʡ 

ʙʦʨʪ ʨ. ɿʝʤʝʛʦʥ ʚʧʣʦʪʴ ʜʦ ʩʣʠʷʥʠʷ ʩ ʨ. ʍʠʮʘʥʰʪʘʥ ʚʳʧʦʣʥʝʥʦ ʜʦʥʥʦʡ ʠ ʢʦʥʝʯʥʦʡ 

ʤʦʨʝʥʦʡ ʚʪʦʨʦʡ  

ʧʦʣʦʚʠʥʳ ʧʦʟʜʥʝʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ. ʄʦʨʝʥʥʳʝ ʥʘʢʦʧʣʝʥʠʷ ʚʜʦʣʴ ʧʨʘʚʦʛʦ ʙʦʨʪʘ ʜʦʣʠʥʳ 

ʧʝʨʝʢʨʳʪʳ ʦʙʚʘʣʴʥʦ-ʥʘʩʳʧʥʳʤʠ ʠ ʜʝʬʣʶʢʩʠʦʥʥʳʤʠ ʥʘʢʦʧʣʝʥʠʷʤʠ ʛʦʣʦʮʝʥʘ.  
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ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʥʘ ʨʠʩʫʥʢʝ 3.4 

ʈʠʩʫʥʦʢ 3.6 ï ʂʘʨʪʘ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠ ʨʘʟʚʠʪʠʷ ʦʧʘʩʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ. ʄ 1:5000 ʇʣʦʱʘʜʢʘ ʜʝʨʝʚʥʠ ʂʦʟʳʢʦʤ-ɿʛʠʣ (ʜʘʥʥʳʝ ʛʝʦʣʦʢʘʮʠʦʥʥʳʭ 

ʟʦʥʜʠʨʦʚʘʥʠʡ ʏʦʪʯʘʝʚʘ ʍ.ʆ., 2008ʛ, ʢʘʨʪʘ ʬʘʢʪʦʚ ɻʦʥʯʘʨʝʥʢʦ ʆ.ɸ., 2012ʛ.).  

 

ʄʦʨʬʦʣʦʛʠʷ ʢʨʦʚʣʠ ʠ ʪʝʢʪʦʥʠʢʘ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ ʧʦʜ ʯʝʪʚʝʨʪʠʯʥʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ ʥʘ ʫʯʘʩʪʢʝ ɿʝʤʝʛʦʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʨʘʟʨʝʟʦʤ ʚʜʦʣʴ 

ʧʨʦʬʠʣʷ 45 (ʈʠʩʫʥʦʢ 3.7), ʛʜʝ ʤʦʱʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʜʦʩʪʠʛʘʝʪ 

25ʤ, ʚʳʜʝʣʷʶʪʩʷ ʥʘʨʫʰʝʥʠʷ ʪʨʝʱʠʥʥʦʛʦ ʪʠʧʘ, ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʚ ʯʝʪʚʝʨʪʠʯʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ʠ ʟʦʥʳ ʥʘʨʫʰʝʥʠʷ, ʧʝʨʝʢʨʳʪʳʝ ʯʝʪʚʝʨʪʠʯʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ, 

ʫʢʘʟʳʚʘʶʱʠʝ ʚʦʟʨʘʩʪʥʫʶ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ. 

ʂʦʨʘ ʚʳʚʝʪʨʠʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʩʢʦʨʦʩʪʝʡ ʫʧʨʫʛʠʭ 

ʧʨʦʜʦʣʴʥʳʭ ʚʦʣʥ ʠ ʫʜʝʣʴʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ.  
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ɼʦʣʠʥʘ ʂʦʟʳʢʦʤʜʦʥʘ ʚ ʧʨʠʫʩʪʴʝʚʦʡ ʯʘʩʪʠ ʦʙʨʘʟʫʝʪ ʢʨʫʪʦʡ ʠ ʧʨʦʪʷʞʝʥʥʳʡ ʚʨʝʟ ʚ 

ʢʘʤʝʥʥʳʡ ʛʣʝʪʯʝʨ, ʚʩʢʨʳʚʘʷ ʝʛʦ ʱʝʙʝʥʠʩʪʦ-ʛʣʳʙʦʚʳʝ ʥʘʢʦʧʣʝʥʠʷ ʥʘ ʛʣʫʙʠʥʫ ʙʦʣʝʝ 50-

70ʤ.  

 

 

1ïʅʦʤʝʨʘ ʢʘʥʘʣʦʚ ʩʝʡʩʤʠʯʝʩʢʠʭ ʠ ʵʣʝʢʪʨʦʪʦʤʦʛʨʘʬʠʯʝʩʢʠʭ ʢʦʩ. 2ïʛʨʘʥʠʮʳ ʛʦʨʠʟʦʥʪʦʚ, 

ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʳʝ ʧʦ ʩʢʦʨʦʩʪʠ ʧʨʦʜʦʣʴʥʳʭ ʚʦʣʥ ʠ ʫʜʝʣʴʥʦʤʫ ʵʣʝʢʪʨʠʯʝʩʢʦʤʫ 

ʩʦʧʨʦʪʠʚʣʝʥʠʶ. 3ïʈʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʧʦ ʜʘʥʥʳʤ ʩʝʡʩʤʦʧʨʦʬʠʣʠʨʦʚʘʥʠʷ (ʘ) - 

ʚʝʨʭʥʠʡ ʠ ʵʣʝʢʪʨʦʪʦʤʦʛʨʘʬʠʠ (ʙ)- ʥʠʞʥʠʡ. 4ïʋʜʝʣʴʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ: 

ʘ ï ʚ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ, ʙ ï ʚ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜʘʭ. 5ï ʉʢʦʨʦʩʪʠ ʧʨʦʜʦʣʴʥʳʭ 

ʚʦʣʥ: 1ïʚ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ, 2ïʚ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʨʝ ʚʳʚʝʪʨʠʚʘʥʠʷ, 3ïʚ 

ʜʠʩʣʦʮʠʨʦʚʘʥʥʳʭ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜʘʭ.  

ʈʠʩʫʥʦʢ 3.7 ï ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʝʪʦʜʘʤʠ ʩʝʡʩʤʦʧʨʦʬʠʣʠʨʦʚʘʥʠʷ ʄʇɺ (ʘ)-

ʚʝʨʭʥʠʡ ʠ ʵʣʝʢʪʨʦʪʦʤʦʛʨʘʬʠʠ (ʙ)-ʥʠʞʥʠʡ, ʧʦʢʘʟʳʚʘʶʱʠʝ ʠʥʪʝʥʩʠʚʥʫʶ ʪʝʢʪʦʥʠʯʝʩʢʫʶ 

ʜʠʩʣʦʮʠʨʦʚʘʥʥʦʩʪʴ ʜʦʯʝʪʚʝʨʪʠʯʥʦʛʦ ʦʩʥʦʚʘʥʠʷ. ʋʯʘʩʪʦʢ ɿʝʤʝʛʦʥʜʦʥ ʧʨʦʬʠʣʴ 45.  

(ʧʦ ʜʘʥʥʳʤ ʏʦʪʯʘʝʚʘ ʍ.ʆ., 2020 ʛ.) 
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ɺ ʙʘʩʩʝʡʥʝ ʨ. ɿʨʫʛ ʤʦʨʝʥʥʳʝ ʥʘʢʦʧʣʝʥʠʷ ʧʦʟʜʥʝʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ ʚʳʷʚʣʝʥʳ ʚ 

ʧʨʝʜʝʣʘʭ ʣʝʚʦʛʦ ʩʢʣʦʥʘ ʜʦʣʠʥʳ ʫ ʩ. ɹʠʨʘʭʪʳʢʘʫ. ʅʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʣʦʛʦʤ ʩʢʣʦʥʝ ʚ 

ʠʥʪʝʨʚʘʣʝ ʘʙʩ. ʚʳʩ. 2000-2175ʤ. ʨʘʩʧʦʣʘʛʘʶʪʩʷ 2-3 ʫʨʦʚʥʷ ʛʣʳʙʦʚʦ-ʱʝʙʥʠʩʪʳʭ 

ʥʘʢʦʧʣʝʥʠʡ ʤʦʨʝʥʥʦʛʦ ʦʙʣʠʢʘ (ʨʠʩʫʥʦʢ 3.8). ʄʦʨʝʥʥʳʝ ʥʘʢʦʧʣʝʥʠʷ, ʚʳʧʦʣʥʷʶʱʠʝ ʙʦʨʪ 

ʠ ʜʥʠʱʝ ʪʨʦʛʦʚʦʡ ʜʦʣʠʥʳ ɿʨʫʛʘ ʥʠʞʝ ʘʙʩ. ʚʳʩ. 2000ʤ., ʦʪʥʝʩʝʥʳ ʢʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 

ʧʦʟʜʥʝʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ, ʢ ʧʦʟʜʥʝ ʙʝʟʝʥʛʠʡʩʢʦʤʫ ʦʣʝʜʝʥʝʥʠʶ. ʂ ʵʪʦʤʫ ʚʦʟʨʘʩʪʥʦʤʫ 

ʠʥʪʝʨʚʘʣʫ ʦʪʥʝʩʝʥʳ ʪʘʢʞʝ ʛʣʳʙʦʚʳʝ ʤʦʨʝʥʥʳʝ ʥʘʢʦʧʣʝʥʠʷ ʧʨʘʚʦʛʦ ʙʦʨʪʘ ʣʝʚʦʡ 

ʦʩʥʦʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʨ. ɿʨʫʛ ʥʘ ʘʙʩ. ʚʳʩ. 2450-2550 ʤ., ʟʘʣʝʛʘʶʱʠʝ ʚ ʪʨʦʛʦʚʦʡ 

ʜʦʣʠʥʝ ʩ ʘʙʩ. ʚʳʩ. ʧʣʝʯʝʡ 2700-2750 ʤ. ɸʥʘʣʦʛʠʯʥʦ ʚ ʩʦʩʝʜʥʠʭ ʢ ʚʦʩʪʦʢʫ ʧʨʠʪʦʢʘʭ (ɿʨʫʛ 

ʄʘʣʳʡ, ɿʨʫʛ ɺʦʩʪʦʯʥʳʡ) ʪʨʦʛʦʚʘʷ ʤʦʨʬʦʣʦʛʠʷ ʜʦʣʠʥʳ ʦʪʯʝʪʣʠʚʦ ʚʳʨʘʞʝʥʘ. ɺ ʜʦʣʠʥʝ 

ɿʨʫʛʘ ɺʦʩʪʦʯʥʦʛʦ ʚ ʝʝ ʣʝʚʦʤ ʙʦʨʪʫ ʥʘ ʘʙʩ. ʚʳʩ. 2800 ʤ ʧʨʠʩʫʪʩʪʚʫʝʪ ʵʨʦʟʠʦʥʥʳʡ 

ʦʩʪʘʥʝʮ ʤʦʨʝʥʥʳʭ ʥʘʢʦʧʣʝʥʠʡ ʫʩʣʦʚʥʦ ʦʪʥʝʩʝʥʥʳʡ ʢ ʧʦʟʜʥʝʤʫ ʥʝʦʧʣʝʡʩʪʦʮʝʥʫ.  

ɺ ʙʘʩʩʝʡʥʝ ʨ. ɿʨʫʛ ʢ ʧʦʟʜʥʝʤʫ ʥʝʦʧʣʝʡʩʪʦʮʝʥʫ ʦʪʥʝʩʝʥʳ ʢʘʤʝʥʥʳʝ ʛʣʝʪʯʝʨʳ I ʠ II 

ʛʝʥʝʨʘʮʠʡ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʳʥʦʩʦʤ ʤʘʪʝʨʠʘʣʘ ʠʟ ʢʘʨʦʚʦʛʦ ʮʠʨʢʘ ʩʝʚʝʨʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʫ ʛ. 

ɺʟʨʫʜʞʝʭʦʭ. ʂʘʤʝʥʥʳʝ ʛʣʝʪʯʝʨʳ ʠʤʝʶʪ ʤʦʱʥʦʩʪʴ ʦʪ 350 ʤ ʥʘ ʩʚʦʝʤ ʩʝʚʝʨʥʦʤ 

ʦʢʦʥʯʘʥʠʠ ʥʘʜ ʩ. ʍʝʨʭʝʩʪʠʢʘʫ ʠ ʜʦ 200 ʤ. ʥʘ ʶʛʝ, ʛʜʝ ʛʣʫʙʦʢʦ ʧʨʦʨʝʟʘʥʳ ʦʚʨʘʞʥʦʡ 

ʜʦʣʠʥʦʡ ʠʟ ʙʘʩʩʝʡʥʘ ʛ. ɺʟʨʫʜʞʝʭʦʭ, ʚʩʢʨʳʚʘʶʱʝʡ ʚ ʧʨʘʚʦʤ ʙʦʨʪʫ ʫʩʪʴʝʚʦʛʦ ʢʦʥʫʩʘ 

ʢʦʨʝʥʥʦʡ ʮʦʢʦʣʴ ʛʣʝʪʯʝʨʘ. 

ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʛʣʝʪʯʝʨʦʚ ʚ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩʦʩʪʘʚʣʷʝʪ 2,5 ʢʤ ʧʨʠ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʰʠʨʠʥʝ 0,8 ʢʤ. ɺ ʨʘʟʨʝʟʝ ʛʣʝʪʯʝʨʘ, ʛʣʫʙʦʢʦ ʚʩʢʨʳʪʦʤ (ʜʦ 100ʤ. 

ʤʦʱʥʦʩʪʠ) ʚ ʵʨʦʟʠʦʥʥʦʤ ʚʨʝʟʝ ʜʦʣʠʥʳ ɺʟʨʫʜʞʝʭʦʭʘ ʦʙʥʘʞʘʶʪʩʷ ʱʝʙʝʥʠʩʪʦ-ʜʨʝʩʚʷʥʳʝ 

ʥʘʢʦʧʣʝʥʠʷ ʚ ʤʝʣʢʦʟʝʤʠʩʪʦʤ ʤʘʪʨʠʢʩʝ ʩ ʧʨʠʩʫʪʩʪʚʠʝʤ ʨʝʜʢʠʭ ʦʙʣʦʤʢʦʚ ʜʦ 0,3- 0,5ʤ. ʧʦ 

ʜʣʠʥʥʦʡ ʦʩʠ. 

ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʛʣʝʪʯʝʨʦʚ I ʠ II ʛʝʥʝʨʘʮʠʡ ʦʪʩʫʪʩʪʚʫʝʪ ʢʨʫʧʥʦ-ʛʣʳʙʦʚʳʡ 

ʦʙʣʦʤʦʯʥʳʡ ʤʘʪʝʨʠʘʣ, ʩʪʦʣʴ ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʧʦʩʣʝʜʫʶʱʠʭ (III-V) ʛʝʥʝʨʘʮʠʡ 

ʛʣʝʪʯʝʨʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʛʦʣʦʮʝʥʫ. ʋʯʠʪʳʚʘʷ ʟʥʘʯʠʪʝʣʴʥʫʶ ʤʦʱʥʦʩʪʴ ʠ ʨʘʟʤʝʨʳ 

ʛʣʝʪʯʝʨʦʚ I ʠ II ʛʝʥʝʨʘʮʠʡ ʜʦʣʠʥʳ ɺʟʨʫʜʞʝʭʦʭʘ, ʦʥʠ ʷʚʣʷʶʪʩʷ ʩʘʤʳʤʠ ʢʨʫʧʥʳʤʠ ʠʟ 

ʠʤʝʶʱʠʭʩʷ ʚ ʧʨʝʜʝʣʘʭ ʜʦʣʠʥ ɻʣʘʚʥʦʛʦ ʠ ɹʦʢʦʚʦʛʦ ʭʨʝʙʪʦʚ ʉʝʚʝʨʥʦʡ ʆʩʝʪʠʠ. 
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3.1.3 ɺʝʨʭʥʠʡ ʥʝʦʧʣʝʡʩʪʦʮʝʥ-ʛʦʣʦʮʝʥ ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ 

 

ʂ ʵʪʦʤʫ ʚʦʟʨʘʩʪʥʦʤʫ ʠʥʪʝʨʚʘʣʫ ʦʪʥʦʩʷʪʩʷ ʧʦʢʨʦʚʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʵʣʶʚʠʘʣʴʥʦʛʦ 

ʨʷʜʘ, ʦʩʳʧʥʳʝ, ʧʨʦʣʶʚʠʘʣʴʥʳʝ, ʘ ʪʘʢʞʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʪʠʧʳ ʩʤʝʰʘʥʥʦʛʦ ʛʝʥʝʟʠʩʘ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʦʙʚʘʣʴʥʦ-ʦʩʳʧʥʳʤʠ, ʜʝʣʶʚʠʘʣʴʥʦ-ʦʩʳʧʥʳʤʠ ʥʘʢʦʧʣʝʥʠʷʤʠ 

ʕʣʶʚʠʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʪʝʧʝʥʴ ʚʦʟʜʝʡʩʪʚʠʷ ʵʥʜʦʛʝʥʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʥʘ ʢʦʨʫ ʚʳʚʝʪʨʠʚʘʥʠʷ (ʈʠʩʫʥʦʢ 3.7). ʅʘ ʨʠʩʫʥʢʝ ʨʘʟʨʝʟ ʤʝʞʜʫ 

ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʠʤʠ ʫʜʝʣʴʥʳʤʠ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷʤʠ, ʚʳʟʚʘʥʥʦʛʦ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʜʨʦʙʣʝʥʠʝʤ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʧʦʨʦʜ 

ʚʦʩʭʦʜʷʱʠʤʠ ʬʣʶʠʜʘʤʠ 

 ɺ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʟʘʣʝʛʘʶʪ ʦʙʣʦʤʦʯʥʳʝ ʥʘʢʦʧʣʝʥʠʷ ʜʨʝʩʚʷʥʦ-

ʱʝʙʝʥʠʩʪʦʡ ʨʘʟʤʝʨʥʦʩʪʠ, ʨʳʭʣʦʛʦ ʩʣʦʞʝʥʠʷ, ʩʣʘʙʦ ʢʦʣʴʤʘʪʠʨʦʚʘʥʥʦʛʦ ʤʝʣʢʦʟʝʤʦʤ 

ʪʦʛʦ ʞʝ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. 

 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʥʘ ʨʠʩʫʥʢʝ 3.4 

ʈʠʩʫʥʦʢ 3.8 ï ʂʘʨʪʘ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠ ʨʘʟʚʠʪʠʷ ʦʧʘʩʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʧʦ ʢʘʥʘʪʥʳʤ ʜʦʨʦʛʘʤ ʧʣʦʱʘʜʢʠ ʜʝʨʝʚʥʠ ɿʨʫʛ  

(ʧʦ ʜʘʥʥʳʤ ɻʦʥʯʘʨʝʥʢʦ ʆ.ɸ., 2012 ʛ.) 
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ʇʨʦʣʶʚʠʘʣʴʥʳʝ ʥʘʢʦʧʣʝʥʠʷ (pIII-IV). ʂ ʧʦʟʜʥʝʤʫ ʵʪʘʧʫ ʥʝʦʧʣʝʡʩʪʦʮʝʥ-

ʛʦʣʦʮʝʥʘ ʦʪʥʝʩʝʥʳ ʦʙʰʠʨʥʳʝ ʫʩʪʴʝʚʳʝ ʢʦʥʫʩʳ ʚʳʥʦʩʘ ʧʨʦʣʶʚʠʷ ʧʨʠʪʦʢʦʚ ʦʩʥʦʚʥʳʭ 

ʨʝʯʥʳʭ ʜʦʣʠʥ ɿʝʤʝʛʦʥʘ, ʄʘʤʠʩʦʥʜʦʥʘ, ɿʨʫʛʘ. ʅʘʠʙʦʣʝʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳ 

ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʥʘʢʦʧʣʝʥʠʷ ʜʦʣʠʥʝ ʨ. ɿʨʫʛ, ʛʜʝ ʦʥʠ ʚ ʫʩʣʦʚʠʷʭ ʜʣʠʪʝʣʴʥʦʡ ʘʢʢʫʤʫʣʷʮʠʠ 

ʚ ʧʝʨʝʫʛʣʫʙʣʝʥʥʦʡ ʪʨʦʛʦʚʦʡ ʯʘʩʪʠ ʜʦʣʠʥʳ ʦʙʨʘʟʦʚʘʣʠ ʦʙʰʠʨʥʳʡ ʩʣʠʚʰʠʡʩʷ 

ʧʨʦʣʶʚʠʘʣʴʥʦ-ʩʝʣʝʚʦʡ ʧʦʢʨʦʚ ʟʥʘʯʠʪʝʣʴʥʦʡ (ʜʝʩʷʪʢʠ ʤ) ʤʦʱʥʦʩʪʠ.  

ʇʨʦʣʶʚʠʘʣʴʥʳʝ ʥʘʢʦʧʣʝʥʠʷ ʯʘʩʪʠʯʥʦ ʚʩʢʨʳʪʳ ʚ ʙʝʨʝʛʦʚʦʤ ʦʪʢʦʩʝ ʨʫʩʣʘ ʨ. ɿʨʫʛ ʫ 

ʩ. ɹʠʨʘʭʪʳʢʘʫ, ʛʜʝ ʠʭ ʚʠʜʠʤʘʷ ʤʦʱʥʦʩʪʴ ʜʦʩʪʠʛʘʝʪ 40-50ʤ. ʇʨʦʣʶʚʠʘʣʴʥʳʝ ʥʘʢʦʧʣʝʥʠʷ 

ʩʣʦʞʝʥʳ ʨʘʟʥʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʱʝʙʝʥʠʩʪʦ-ʜʨʝʩʚʷʥʳʤʠ ʬʨʘʢʮʠʷʤʠ ʧʝʩʯʘʥʠʩʪʳʭ 

ʠʟʚʝʩʪʥʷʢʦʚ, ʤʝʨʛʝʣʝʡ, ʛʣʠʥʠʩʪʳʭ ʩʣʘʥʮʝʚ ʩ ʩʫʛʣʠʥʠʩʪʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ ʩʚʠʪ ɼʟʝʜʦ, 

ɿʛʠʣʴʩʢʦʡ.  

3.1.4 ɻʦʣʦʮʝʥ 

 

ɻʦʣʦʮʝʥ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʙʦʪ ʧʨʝʜʩʪʘʚʣʝʥ ʩʣʦʞʥʦ ʧʦʩʪʨʦʝʥʥʳʤʠ ʣʝʜʥʠʢʦʚʳʤʠ, 

ʩʢʣʦʥʦʚʳʤʠ, ʘʣʣʶʚʠʘʣʴʥʳʤʠ, ʧʨʦʣʶʚʠʘʣʴʥʳʤʠ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʪʠʧʘʤʠ ʥʘʢʦʧʣʝʥʠʡ. 

ɺʳʜʝʣʝʥʠʝ ʠ ʢʘʨʪʠʨʦʚʘʥʠʝ ʥʘʢʦʧʣʝʥʠʡ ʛʦʣʦʮʝʥʦʚʦʛʦ ʵʪʘʧʘ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ 

ʧʨʦʚʝʜʝʥʦ ʥʘ ʦʩʥʦʚʝ ʠʭ ʧʦʣʝʚʦʛʦ ʠʟʫʯʝʥʠʷ, ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʦʦʪʥʦʰʝʥʠʡ 

ʩ ʙʦʣʝʝ ʜʨʝʚʥʠʤʠ ʥʘʢʦʧʣʝʥʠʷʤʠ, ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʃʝʜʥʠʢʦʚʳʝ ʥʘʢʦʧʣʝʥʠʷ (g IV1, gIV2). ʉʦʚʨʝʤʝʥʥʦʝ ʦʣʝʜʝʥʝʥʠʝ ɻʦʨʥʦʡ ʆʩʝʪʠʠ 

ʷʨʢʦ ʧʨʦʷʚʣʝʥʦ ʚ ʦʩʝʚʳʭ ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʯʘʩʪʷʭ ɻʣʘʚʥʦʛʦ ʠ ɹʦʢʦʚʦʛʦ ʭʨʝʙʪʦʚ. 

ʄʦʨʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʵʪʦʛʦ ʵʪʘʧʘ ʚ ʩʚʦʠʭ ʬʨʦʥʪʘʣʴʥʳʭ ʯʘʩʪʷʭ ʬʠʢʩʠʨʫʶʪ ʨʷʜ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʩʪʘʜʠʡ ʦʪʩʪʫʧʘʥʠʷ ʢʦʥʝʯʥʦ-ʤʦʨʝʥʥʳʭ ʛʨʷʜ, ʥʘʣʠʯʠʝ ʚʣʦʞʝʥʥʳʭ ʜʨʫʛ 

ʚ ʜʨʫʛʘ ʙʦʢʦʚʳʭ (ʙʝʨʝʛʦʚʳʭ) ʤʦʨʝʥ. ɺ ʣʝʜʥʠʢʦʚʳʭ ʮʠʨʢʘʭ, ʧʦ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ 

ʧʨʠʟʥʘʢʘʤ, ʭʦʨʦʰʦ ʚʳʜʝʣʷʶʪʩʷ ʜʚʝ ʩʪʘʜʠʠ ʤʦʨʝʥ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʥʥʝ - ʠ 

ʧʦʟʜʥʝʛʦʣʦʮʝʥʦʚʦʤʫ ʚʨʝʤʝʥʠ (ʙʘʩʩʝʡʥʳ ʨ. ɹʫʙʫʜʦʥ, ʂʦʟʳʜʦʥ, ɿʝʤʝʛʦʥ). 

ʈʘʥʥʝʛʦʣʦʮʝʥʦʚʳʡ ʢʦʤʧʣʝʢʩ ʟʜʝʩʴ ʧʨʝʜʩʪʘʚʣʝʥ ʜʚʫʤʷ ʢʦʥʝʯʥʳʤʠ ʠ ʙʦʢʦʚʳʤʠ 

ʤʦʨʝʥʘʤʠ, ʚʣʦʞʝʥʥʳʤʠ ʜʨʫʛ ʚ ʜʨʫʛʘ. ʇʦʩʣʝʜʥʠʡ ʢʦʤʧʣʝʢʩ ʤʦʨʝʥ ʧʝʨʝʢʨʳʪ ʩʣʦʞʥʦ 

ʧʦʩʪʨʦʝʥʥʳʤʠ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʧʝʨʝʢʨʳʚʘʶʱʠʤʠ ʦʩʥʦʚʥʫʶ 

ʤʦʨʝʥʫ ʨʘʥʥʝʛʦ ʛʦʣʦʮʝʥʘ, ʦʙʥʘʞʘʶʱʫʶʩʷ ʚʳʰʝ ʧʦ ʪʝʯʝʥʠʶ ʜʦʣʠʥʳ (ʈʠʩʫʥʢʠ 3.5; 3.6). 

ɺ ʜʦʣʠʥʝ ʨ. ʂʦʟʳʜʦʥ ʨʘʩʧʦʣʦʞʝʥʳ ʜʚʘ ʢʨʫʧʥʳʭ ʣʝʜʥʠʢʦʚʳʭ ʮʠʨʢʘ: ʉʝʚʝʨʥʳʡ 

(ʂʦʟʠʮʠʪʠ), ʠʤʝʶʱʠʡ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʫʶ ʵʢʩʧʦʟʠʮʠʶ ʠ ʖʞʥʳʡ, ʩ ʩʝʚʝʨʥʦʡ ʠ ʩʝʚʝʨʦ-
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ʚʦʩʪʦʯʥʦʡ ʵʢʩʧʦʟʠʮʠʝʡ ʩʢʣʦʥʦʚ ʮʠʨʢʘ. ɹʦʣʴʰʫʶ ʯʘʩʪʴ ʜʥʠʱʘ ʩʝʚʝʨʥʦʛʦ ʮʠʨʢʘ ʟʘʥʠʤʘʝʪ 

ʦʩʥʦʚʥʘʷ ʤʦʨʝʥʘ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ ʛʦʣʦʮʝʥʘ, ʧʨʠʤʳʢʘʶʱʘʷ ʚʜʦʣʴ ʙʦʨʪʦʚ ʮʠʨʢʘ ʢ 

ʙʦʢʦʚʳʤ ʤʦʨʝʥʘʤ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʥʥʦʡ (ʦʩʥʦʚʥʦʡ) ʤʦʨʝʥʳ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʳ ʚ 

ʨʝʣʴʝʬʝ 8-9 ʤʦʨʝʥʥʳʭ ʚʘʣʦʚ - ʩʪʘʜʠʡ ʦʪʩʪʫʧʘʥʠʷ ʣʝʜʥʠʢʘ ʂʦʟʠʮʠʪʠ ʟʘ ʧʦʩʣʝʜʥʠʝ 100 

ʣʝʪ. 

ɼʦʣʠʥʘ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ ʨ. ɿʝʤʝʛʦʥ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʛʣʫʙʦʢʦʡ 

ʪʨʦʛʦʚʦʡ ʜʦʣʠʥʝ, ʚʳʨʘʙʦʪʘʥʥʦʡ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʧʦʟʜʥʝʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ, ʚ 

ʨʘʥʥʝʙʝʟʝʥʛʠʡʩʢʫʶ ʩʪʘʜʠʶ ʦʣʝʜʝʥʝʥʠʷ. ʉ ʟʘʧʘʜʘ ʙʘʩʩʝʡʥ ɿʝʤʝʛʦʥʘ ʦʛʨʘʥʠʯʝʥ 

ʚʦʩʪʦʯʥʳʤʠ ʩʢʣʦʥʘʤʠ ʤʘʩʩʠʚʘ ʉʘʫʭʦʭ, ʛʨʝʙʝʥʴ ʢʦʪʦʨʦʛʦ ʠʤʝʝʪ ʘʙʩ. ʚʳʩ. 3600-3700 ʤ. 

ʅʘ ʚʦʩʪʦʯʥʳʭ ʩʢʣʦʥʘʭ ʤʘʩʩʠʚʘ ʉʘʫʭʦʭ ʨʘʩʧʦʣʦʞʝʥʳ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ ʯʝʪʳʨʝ ʢʘʨʦʚʳʭ 

ʣʝʜʥʠʢʦʚʳʭ ʮʠʨʢʘ.  

ʉʨʝʜʥʠʝ ʢʘʨʦʚʳʝ ʣʝʜʥʠʢʦʚʳʝ ʮʠʨʢʠ ʦʪʜʝʣʝʥʳ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʘ ʪʘʢʞʝ ʩ ʩʝʚʝʨʘ ʠ 

ʶʛʘ ʦʪ ʩʦʩʝʜʥʠʭ ʮʠʨʢʦʚ ʚʳʩʦʢʠʤʠ (ʜʦ 100 ʤ ʠ ʙʦʣʝʝ) ʩʢʘʣʴʥʳʤʠ ʛʨʝʙʥʷʤʠ ʠʟ ʢʚʘʨʮʝʚʳʭ 

ʠ ʪʫʬʦʛʝʥʥʳʭ ʧʝʩʯʘʥʠʢʦʚ ʉʘʫʭʦʭʩʢʦʡ ʩʚʠʪʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʣʝʜʥʠʢʦʚʦʡ ʵʢʟʘʨʘʮʠʠ ʙʦʣʝʝ 

ʧʦʜʘʪʣʠʚʳʝ ʠʥʪʝʨʚʘʣʳ ʉʘʫʭʦʭʩʢʦʡ ʩʚʠʪʳ ʬʦʨʤʠʨʫʶʪ ʧʦʥʠʞʝʥʥʳʝ ʣʦʞʙʠʥʳ, 

ʚʳʧʦʣʥʝʥʥʳʝ ʤʦʨʝʥʥʳʤʠ ʠ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʤʠ ʥʘʢʦʧʣʝʥʠʷʤʠ ʛʦʣʦʮʝʥʘ. ʂ ʚʦʩʪʦʢʫ 

ʦʪ ʨ. ɿʝʤʝʛʦʥ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʙʘʩʩʝʡʥ ʝʝ ʧʨʘʚʦʛʦ ʧʨʠʪʦʢʘ ʨ. ʍʠʮʘʥʰʪʘʥ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ 

ʩʦʙʦʡ ʰʠʨʦʢʫʶ ʨʘʥʥʝʛʦʣʦʮʝʥʦʚʫʶ ʪʨʦʛʦʚʫʶ ʜʦʣʠʥʫ, ʫʥʘʩʣʝʜʦʚʘʚʰʫʶ ʯʝʨʪʳ ʙʦʣʝʝ 

ʨʘʥʥʠʭ ʵʪʘʧʦʚ ʨʘʟʚʠʪʠʷ ʨʝʣʴʝʬʘ. ɺ ʙʘʩʩʝʡʥʝ ʍʠʮʘʥʰʪʘʥʜʦʥʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʯʝʪʳʨʝ 

ʣʝʜʥʠʢʦʚʳʭ ʢʘʨʦʚʳʭ ʮʠʨʢʘ, ʚ ʧʦʩʣʝʜʥʝʤ ʠʟ ʢʦʪʦʨʳʭ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʛʨʘʜʘʮʠʠ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʣʝʜʝʥʝʥʠʷ, ʚʦʟʥʠʢʣʠ ʜʚʘ ʦʪʜʝʣʴʥʳʭ ʣʝʜʥʠʢʘ (86).  

ɺ ʙʘʩʩʝʡʥʝ ʨ. ɿʨʫʛ ʥʘ ʩʝʚʝʨʥʳʭ ʩʢʣʦʥʘʭ ɻʣʘʚʥʦʛʦ ʭʨʝʙʪʘ ʦʙʦʩʦʙʣʷʝʪʩʷ ʪʨʠ ʩʣʦʞʥʦ 

ʧʦʩʪʨʦʝʥʥʳʭ ʢʨʫʧʥʳʭ ʢʘʨʦʚʳʭ ʮʠʨʢʘ: ʟʘʧʘʜʥʳʡ, ʮʝʥʪʨʘʣʴʥʳʡ ʠ ʚʦʩʪʦʯʥʳʡ, ʢʦʪʦʨʳʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʦʛʦʚʳʝ ʜʦʣʠʥʳ: ɿʨʫʛʘ (ʟʘʧʘʜʥʘʷ ʜʦʣʠʥʘ), ɿʨʫʛʘ ʄʘʣʦʛʦ (ʮʝʥʪʨʘʣʴʥʘʷ 

ʜʦʣʠʥʘ) ɿʨʫʛʘ ɺʦʩʪʦʯʥʦʛʦ (ʈʠʩʫʥʦʢ 3.8). ʂ ʨʘʥʥʝʤʫ ʛʦʣʦʮʝʥʫ ʦʪʥʝʩʝʥʳ ʜʚʝ ʙʦʢʦʚʳʝ 

ʤʦʨʝʥʳ ʣʝʚʦʛʦ ʚʦʜʦʨʘʟʜʝʣʘ ʩ ʦʩʥʦʚʥʦʡ ʜʦʣʠʥʦʡ ɿʨʫʛʘ ɺʦʩʪʦʯʥʦʛʦ, ʢ ʧʦʟʜʥʝʤʫ ʛʦʣʦʮʝʥʫ 

ï ʙʦʢʦʚʳʝ ʤʦʨʝʥʳ ʣʝʚʦʛʦ ʚʦʜʦʨʘʟʜʝʣʘ ʩ ʦʩʥʦʚʥʦʡ ʜʦʣʠʥʦʡ ɿʨʫʛʘ ɺʦʩʪʦʯʥʦʛʦ, ʢ 

ʧʦʟʜʥʝʤʫ ʛʦʣʦʮʝʥʫ ï ʙʦʢʦʚʳʝ ʤʦʨʝʥʳ ʩ ʨʘʟʜʝʣʷʶʱʠʤ ʠʭ ʢʘʤʝʥʥʳʤ ʛʣʝʪʯʝʨʦʤ IV 

ʛʝʥʝʨʘʮʠʠ. 

ɼʝʬʣʶʢʩʠʡ (df IV). ɺ ʧʨʦʮʝʩʩʝ ʜʝʛʨʘʜʘʮʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʠ 

ʩʦʢʨʘʱʝʥʠʷ ʨʘʟʤʝʨʦʚ ʣʝʜʥʠʢʦʚ ʚ ʢʘʨʦʚʳʭ ʮʠʨʢʘʭ ʚ ʫʩʣʦʚʠʷʭ ʥʝʜʦʩʪʘʪʢʘ ʣʝʜʦʚʦʛʦ 

ʧʠʪʘʥʠʷ, ʧʨʦʷʚʣʷʝʪʩʷ ʟʘʢʦʥʦʤʝʨʥʳʡ ʧʝʨʝʭʦʜ ʢ ʚʳʥʦʩʫ ʨʳʭʣʦʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 
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ʧʫʪʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʝʬʣʶʢʩʠʷ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʥʦ ʥʘʢʦʧʣʝʥʠʷ ʜʝʬʣʶʢʩʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʢʘʨʦʚʳʭ ʮʠʨʢʘʭ ʶʞʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʙʘʩʩʝʡʥʘ ʨ. ɿʨʫʛ. ʇʦʚʳʰʝʥʥʘʷ 

ʧʣʦʪʥʦʩʪʴ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʨʘʟʜʨʦʙʣʝʥʥʦʩʪʠ ʠ ʧʨʠʨʘʟʣʦʤʥʳʝ ʚʪʦʨʠʯʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʦʜʥʦʟʥʘʯʥʦ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʥʘ ʛʝʦʬʠʟʠʯʝʩʢʦʤ ʨʘʟʨʝʟʝ ʧʨʦʬʠʣʷ 58 ʫʯʘʩʪʢʘ ɿʨʫʛ 

(ʈʠʩʫʥʦʢ 3.9), ʧʦ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʩʦʠʩʢʘʪʝʣʷ ʪʨʝʱʠʥʦʚʘʪʳʡ ʚʝʨʭʥʠʡ ʩʣʦʡ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʠʤʠ ʩʢʦʨʦʩʪʷʤʠ ʫʧʨʫʛʠʭ ʚʦʣʥ (ʜʦ 1,0ʢʤ/ʩ) ʠ ʫʜʝʣʴʥʳʤʠ 

ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷʤʠ. ɸʥʘʣʦʛʠʯʝʥ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʠ ʧʦ 

ʧʨʦʬʠʣʶ ʂ-72 (ʈʠʩʫʥʦʢ 3.10) ʫʯʘʩʪʢʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʝʨʝʚʥʠ ɿʨʫʛ. 

 

 

1ïʅʦʤʝʨʘ ʢʘʥʘʣʦʚ ʩʝʡʩʤʠʯʝʩʢʠʭ ʠ ʵʣʝʢʪʨʦʪʦʤʦʛʨʘʬʠʯʝʩʢʠʭ ʢʦʩ. 2ïʛʨʘʥʠʮʳ ʛʦʨʠʟʦʥʪʦʚ, 

ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʳʝ ʧʦ ʩʢʦʨʦʩʪʠ ʧʨʦʜʦʣʴʥʳʭ ʚʦʣʥ ʠ ʫʜʝʣʴʥʦʤʫ ʵʣʝʢʪʨʠʯʝʩʢʦʤʫ 

ʩʦʧʨʦʪʠʚʣʝʥʠʶ. 3ïʈʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʧʦ ʜʘʥʥʳʤ ʩʝʡʩʤʦʧʨʦʬʠʣʠʨʦʚʘʥʠʷ (ʘ) - 

ʚʝʨʭʥʠʡ ʠ ʵʣʝʢʪʨʦʪʦʤʦʛʨʘʬʠʠ (ʙ)- ʥʠʞʥʠʡ. 4ïʋʜʝʣʴʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ: 

ʘ ï ʚ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ, ʙ ï ʚ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜʘʭ. 5ï ʉʢʦʨʦʩʪʠ ʧʨʦʜʦʣʴʥʳʭ 

ʚʦʣʥ: 1ïʚ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ, 2ïʚ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʨʝ ʚʳʚʝʪʨʠʚʘʥʠʷ, 3ïʚ 

ʜʠʩʣʦʮʠʨʦʚʘʥʥʳʭ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜʘʭ.  

ʈʠʩʫʥʦʢ 3.9 ï ʅʠʟʢʦʩʢʦʨʦʩʪʥʘʷ ʠ ʧʨʦʚʦʜʷʱʘʷ ʩʨʝʜʘ ʚ ʟʦʥʝ ʨʘʟʚʠʪʠʷ ʪʝʢʪʦʥʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʪʨʝʱʠʥʥʦʛʦ ʪʠʧʘ. ʋʯʘʩʪʦʢ ɿʨʫʛ. ʇʨʦʬʠʣʴ 58.  

(ʇʦ ʜʘʥʥʳʤ ʏʦʪʯʘʝʚʘ ʍ.ʆ., 2020ʛ.). 
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ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʥʘ ʈʠʩʫʥʢʝ 3.9 

ʈʠʩʫʥʦʢ 3.10 ï ɿʦʥʘ ʵʥʜʦʛʝʥʥʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦ ʨʘʟʣʦʤʘʤ ʥʘ 

ʢʦʨʝʥʥʳʝ ʧʦʨʦʜʳ, ʚʳʨʘʞʝʥʥʘʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʤ ʫʜʝʣʴʥʳʤ ʵʣʝʢʪʨʠʯʝʩʢʠʤ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ. ʋʯʘʩʪʦʢ ɿʨʫʛ, ʧʨʦʬʠʣʴ ʂ-72. (ʇʦ ʜʘʥʥʳʤ ʏʦʪʯʘʝʚʘ ʍ.ʆ., 2020ʛ.). 

 

ʆʩʣʘʙʣʝʥʥʳʝ ʟʦʥʳ ʧʨʦʚʦʜʠʤʦʩʪʠ (ʥʠʞʥʠʡ ʙ) ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʬʣʘʥʛʘʭ: ʥʘ ʩʝʚʝʨʝ 

ʠ ʶʛʝ ʠʭ ʦʛʨʘʥʠʯʠʚʘʶʪ ʨʘʟʣʦʤʳ. ʄʦʱʥʦʩʪʴ ʧʨʦʚʦʜʷʱʠʭ ʟʦʥ ʧʨʝʚʳʰʘʝʪ 40ʤ. 

ʅʠʟʢʦʩʢʦʨʦʩʪʥʘʷ ʟʦʥʘ ʧʦ ʩʝʡʩʤʠʯʝʩʢʦʤʫ ʧʨʦʬʠʣʠʨʦʚʘʥʠʶ ʧʨʝʚʳʰʘʝʪ ʧʦ ʤʦʱʥʦʩʪʠ 

70ʤ. ʉʢʦʨʦʩʪʴ ʫʧʨʫʛʠʭ ʧʨʦʜʦʣʴʥʳʭ ʚʦʣʥ (ʈʠʩʫʥʦʢ 3.9ʘ) ʠ ʫʜʝʣʴʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ (ʈʠʩʫʥʦʢ 3.9ʙ) ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʠʥʪʝʥʩʠʚʥʦ ʜʠʩʣʦʮʠʨʦʚʘʥʥʳʡ ʨʘʟʨʝʟ.  

ɺʘʞʥʳʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʦʤ, ʦʪʣʠʯʘʶʱʠʤ ʜʝʬʣʶʢʩʠʡ ʦʪ ʦʧʦʣʟʥʝʚʳʭ 

ʥʘʢʦʧʣʝʥʠʡ ʨʘʟʥʳʭ ʪʠʧʦʚ, ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʦʧʦʣʟʥʝʚʦʛʦ ʮʠʨʢʘ, ʙʨʦʚʦʢ ʦʪʨʳʚʘ, 

ʧʣʦʩʢʦʩʪʠ ʩʤʝʩʪʠʪʝʣʷ, ʪʨʝʱʠʥ ʦʪʩʝʜʘʥʠʷ ʠ ʨʝʟʢʠʭ ʣʘʪʝʨʘʣʴʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ 

ʩʤʝʩʪʠʚʰʠʭʩʷ ʤʘʩʩ, ʩʪʦʣʴ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʦʧʦʣʟʥʝʚʳʭ ʥʘʢʦʧʣʝʥʠʡ.  

ɼʝʬʣʶʢʩʠʦʥʥʳʝ ʥʘʢʦʧʣʝʥʠʷ ʧʨʦʷʚʣʝʥʳ ʥʘ ʩʝʚʝʨʥʦʤ ʩʢʣʦʥʝ ɻʣʘʚʥʦʛʦ ʭʨʝʙʪʘ ʫ 

ʧʝʨ. ʂʫʜʘʨʩʢʠʡ. ʌʨʦʥʪʘʣʴʥʳʝ ʯʘʩʪʠ ʟʝʤʣʷʥʦ-ʢʘʤʝʥʥʳʭ ʛʣʝʪʯʝʨʦʚ ʟʜʝʩʴ ʯʘʩʪʠʯʥʦ 

ʧʝʨʝʢʨʳʚʘʶʪ ʦʩʥʦʚʥʫʶ ʤʦʨʝʥʫ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ ʧʦʟʜʥʝʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ 

ʚʳʧʦʣʥʷʶʱʫʶ ʜʥʠʱʝ ʦʩʥʦʚʥʦʡ ʜʦʣʠʥʳ.  

ʉʢʣʦʥʦʚʳʝ ʥʘʢʦʧʣʝʥʠʷ. ɼʝʩʝʨʧʮʠʡ (dsIV). ʅʘʢʦʧʣʝʥʠʷ ʩʢʣʦʥʦʚʦʛʦ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʷʜʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʙʦʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʝʩʝʨʧʮʠʝʤ, ʜʝʨʫʧʮʠʝʤ, ʠʭ 

ʩʦʯʝʪʘʥʠʝʤ, ʦʧʦʣʟʥʝʚʳʤʠ ʥʘʢʦʧʣʝʥʠʷʤʠ, ʩʦʣʠʬʣʶʢʮʠʝʤ. ʂ ʛʦʣʦʮʝʥʫ ʦʪʥʝʩʝʥʳ 
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ʧʣʦʱʘʜʥʳʝ ʦʩʳʧʥʳʝ ʥʘʢʦʧʣʝʥʠʷ, ʧʦʜʚʠʞʥʳʝ ʦʩʳʧʥʳʝ ʢʦʥʫʩʳ ʠ ʰʣʝʡʬʳ ʧʦʜʥʦʞʠʡ, 

ʰʠʨʦʢʦ ʨʘʟʚʠʪʳʝ ʚ ʵʢʩʪʨʘʛʣʷʮʠʘʣʴʥʦʡ ʩʫʙʘʣʴʧʠʡʩʢʦʡ ʟʦʥʝ. ʅʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʝʩʝʨʧʮʠʷ ʚʦʟʥʠʢʘʝʪ ʥʘ ʢʨʫʪʳʭ (30-70
ʦ
) ʩʢʣʦʥʘʭ, ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʩʢʘʣʴʥʳʝ ʛʨʝʙʥʠ ʠ ʩʢʣʦʥʳ ʢʘʨʦʚʳʭ ʮʠʨʢʦʚ. 

ʊʘʢʦʚʳ ʦʩʝʚʳʝ ʯʘʩʪʠ ɻʣʘʚʥʦʛʦ ʠ ɹʦʢʦʚʦʛʦ ʭʨʝʙʪʦʚ, ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ 

ʛʨʝʙʥʝʚʠʜʥʳʝ ʚʦʜʦʨʘʟʜʝʣʳ, ʨʘʟʜʝʣʷʶʱʠʝ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʙʘʩʩʝʡʥʳ ɹʫʙʫʜʦʥʘ, 

ɻʠʙʠʪʘʥʜʦʥʘ, ʂʦʟʳʜʦʥʘ, ɿʝʤʝʛʦʥʘ, ɿʨʫʛʘ. ʆʩʳʧʥʳʝ ʥʘʢʦʧʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ 

ʠʩʭʦʜʥʳʤ ʵʣʝʤʝʥʪʦʤ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʦʨʝʥʥʳʭ ʠ ʜʝʬʣʶʢʩʠʦʥʥʳʭ ʥʘʢʦʧʣʝʥʠʡ ʚ 

ʢʘʨʦʚʳʭ ʮʠʨʢʘʭ.  

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʥʦ ʵʪʦ ʧʨʦʷʚʣʝʥʦ ʚ ʧʨʠʚʦʜʦʨʘʟʜʝʣʴʥʦʡ ʯʘʩʪʠ ʭʨ. ʍʘʣʘʮʘ, ʣʝʚʳʭ 

ʩʢʣʦʥʘʭ ɿʨʫʛʘ (ʈʠʩʫʥʦʢ 3.8), ʘ ʪʘʢʞʝ ʚʜʦʣʴ ʛʨʝʙʥʝʚʠʜʥʦʛʦ ʚʦʜʦʨʘʟʜʝʣʘ ɿʨʫʛʘ ʠ ɻʠʥʘʪʘ ʚ 

ʦʢʨʝʩʪʥʦʩʪʷʭ ʛ. ɻʠʥʘʪʭʦʭ (ʘʙʩ. ʚʳʩ 3225 ʤ) ʠ ʢ ʩʝʚʝʨʫ ʦʪ ʥʝʝ. ʉʦʣʠʬʣʶʢʮʠʦʥʥʳʤ 

ʧʨʦʮʝʩʩʘʤ ʧʦʜʚʝʨʛʘʶʪʩʷ ʱʝʙʝʥʠʩʪʦ-ʤʝʣʢʦʟʝʤʠʩʪʳʝ ʧʦʢʨʦʚʥʳʝ ʥʘʢʦʧʣʝʥʠʷ ʛʦʣʦʮʝʥʘ ʚ 

ʚʳʩʦʪʥʦʤ ʠʥʪʝʨʚʘʣʝ 2000-2600ʤ. ʘʙʩ. ʚʳʩ. 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʢʨʫʪʳʭ ʩʢʣʦʥʘʭ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ, ʩʝʚʝʨʥʦʡ, ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʡ ʵʢʩʧʦʟʠʮʠʠ. ʅʘʠʙʦʣʝʝ ʧʦʢʘʟʘʪʝʣʴʥʳ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʧʨʠʜʦʣʠʥʥʳʝ ʧʨʘʚʳʝ 

ʩʢʣʦʥʳ ʄʘʤʠʩʦʥʜʦʥʘ ʥʘ ʫʯʘʩʪʢʝ ʫʩʪʴʝ ʨ. ɻʠʙʠʪʘʥʜʦʥ ï ʧʦʩ. ʊʣʠ. ɿʜʝʩʴ, ʥʘ ʘʙʩ. ʚʳʩ. 

2000-2700 ʤ., ʥʘ ʩʢʣʦʥʘʭ ʜʦʣʠʥ ʧʨʠʪʦʢʦʚ ʣʦʢʘʣʴʥʦ ʨʘʟʚʠʪʳ ʧʣʦʱʘʜʥʘʷ ʠ ʧʦʪʦʢʦʚʘʷ 

ʩʦʣʠʬʣʶʢʮʠʷ.  

ʉʦʣʠʬʣʶʢʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʧʣʦʱʘʜʥʦʛʦ ʪʠʧʘ ʧʦ ʜʝʣʶʚʠʘʣʴʥʦ-ʦʩʳʧʥʳʤ 

ʥʘʢʦʧʣʝʥʠʷʤ (d-dsIII-IV)  ʧʨʦʷʚʣʝʥʳ ʚ ʤʝʞʜʫʨʝʯʴʷʭ ɹʫʙʫʜʦʥ ï ʈʫʯʘʪʜʦʥ, ʈʫʯʘʪʜʦʥ ï 

ʃʘʛʘʪʢʦʤ ʠ ʚ ʣʝʚʦʙʝʨʝʞʥʳʭ ʩʢʣʦʥʘʭ ʨ. ʃʘʛʘʪʢʦʤ ʚ ʚʳʩʦʪʥʦʤ ʠʥʪʝʨʚʘʣʝ 2400-2700 ʤ. 

ʘʙʩ. ʚʳʩ.  

ɼʝʨʫʧʮʠʡ (drIV). ʆʙʚʘʣʴʥʳʝ ʥʘʢʦʧʣʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʢʨʫʧʥʦ-

ʛʣʳʙʦʚʳʝ (5-10 ʠ ʙʦʣʝʝ ʤ) ʩʢʦʧʣʝʥʠʷ, ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʫʯʘʩʪʢʘʭ 

ʪʝʨʨʠʪʦʨʠʠ ʨʘʙʦʪ ʧʦʜ ʚʳʩʦʢʠʤʠ ʩʢʘʣʴʥʳʤʠ ʵʩʢʘʨʧʘʤʠ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ. ʊʘʢʦʚʳʤ 

ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʳʡ ʦʙʚʘʣʴʥʳʡ ʚʳʚʘʣ ʚ ʢʘʨʦʚʦʤ ʮʠʨʢʝ ʢ ʚʦʩʪʦʢʫ ʦʪ ʧʝʨ. ʂʫʜʘʨʩʢʠʡ. ɿʜʝʩʴ 

ʦʙʚʘʣʴʥʳʝ ʥʘʢʦʧʣʝʥʠʷ ʛʦʣʦʮʝʥʘ (drIV1) ʚʪʦʨʠʯʥʦ ʧʝʨʝʢʨʳʪʳ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʮʠʨʢʘ 

ʙʦʣʝʝ ʩʚʝʞʠʤʠ ʥʘʢʦʧʣʝʥʠʷʤʠ ʦʙʦʟʥʘʯʝʥʥʳʤʠ ʢʘʢ drIV2. ɺ ʜʦʣʠʥʝ ʂʦʟʳʜʦʥʘ ʢ ʚʦʩʪʦʢ-

ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ ʦʪ ʛ. ʂʦʟʳ-ʭʦʭ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʫʟʢʠʡ ʠ ʧʨʦʪʷʞʝʥʥʳʡ (0,8 ʢʤ.) ʦʙʚʘʣʴʥʳʡ 

ʰʣʝʡʬ ʷʟʳʢʦʚʠʜʥʦʡ ʬʦʨʤʳ, ʧʝʨʝʢʨʳʚʘʶʱʠʡ ʤʦʨʝʥʫ ʨʘʥʥʝʛʦʣʦʮʝʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ. 
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.ɺ ʩrʦʪʘ ʵʩʢʘʨʧʘ ʛʨʝʙʥʝʚʦʛʦ ʚʦʜʦʨʘʟʜʝʣʘ ʥʘʜ ʪʳʣʦʚʦʡ ʯʘʩʪʴʶ ʦʙʚʘʣʴʥʳʭ 

ʥʘʢʦʧʣʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 400-500 ʤ. ʠ ʙʦʣʝʝ. ʉʢʘʣʴʥʳʡ ʛʨʝʙʝʥʴ ʩʣʦʞʝʥ, ʢʘʢ ʠ 

ʥʠʞʝʣʝʞʘʱʠʝ ʥʘʢʦʧʣʝʥʠʷ, ʩʝʨʳʤʠ ʠʟʚʝʩʪʢʦʚʠʩʪʳʤʠ ʠ ʪʫʬʦʛʝʥʥʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ, 

ʛʣʠʥʠʩʪʳʤʠ ʩʣʘʥʮʘʤʠ ɹʠʨʘʭʘʪʩʢʦʡ ʩʚʠʪʳ, ʜʣʷ ʢʦʪʦʨʦʡ ʭʘʨʘʢʪʝʨʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʚ 

ʨʝʣʴʝʬʝ ʢʨʫʪʳʭ ʩʢʘʣʴʥʳʭ ʩʢʣʦʥʦʚ. ʅʘ ʫʯʘʩʪʢʝ ʧʝʨʝʩʝʯʝʥʠʷ ʜʦʣʠʥʳ ʦʙʚʘʣʴʥʳʤʠ 

ʥʘʢʦʧʣʝʥʠʷʤʠ ʚʦʟʥʠʢ ʵʨʦʟʠʦʥʥʳʡ ʚʨʝʟ ʜʦ 40 ʤ. 

ʆʙʨʫʰʝʥʠʝ ʛʨʝʙʥʷ ʚʦʜʦʨʘʟʜʝʣʘ ʧʨʦʠʟʦʰʣʦ ʠʟ ʧʦʜ ʚʝʨʰʠʥʳ ʩ ʘʙʩ. ʚʳʩ. 3349,0 ʤ. ʚ 

ʜʦʣʠʥʳ ʨ. ʨ. ʂʦʟʳʜʦʥ ʠ ɿʝʤʝʛʦʥ ʦʜʥʦʚʨʝʤʝʥʥʦ (85; 86).  

ʅʘ ʚʦʩʪʦʯʥʳʭ ʩʢʣʦʥʘʭ ʭʨʝʙʪʘ ʂʦʟʳʢʦʤ ʧʦʜ ʢʨʫʪʳʤ ʩʢʘʣʴʥʳʤ ʵʩʢʘʨʧʦʤ, 

ʦʙʨʘʱʝʥʥʳʤ ʢ ʩʝʚʝʨʫ, ʚ ʣʝʚʦʤ ʙʦʨʪʫ ʚʝʨʭʦʚʴʝʚ ʂʦʟʳʢʦʤʜʦʥʘ ʪʘʢ ʞʝ ʚʳʷʚʣʝʥʳ 

ʦʙʚʘʣʴʥʳʝ ʥʘʢʦʧʣʝʥʠʷ ʛʦʣʦʮʝʥʘ ʷʟʳʢʦʚʠʜʥʦʡ ʬʦʨʤʳ. ʅʘʢʦʧʣʝʥʠʷ ʩʣʦʞʝʥʳ ʧʦʨʦʜʘʤʠ 

ɹʠʨʘʭʘʪʩʢʦʡ ʩʚʠʪʳ. ʕʪʠ ʦʙʚʘʣʳ ʤʦʛʣʠ ʙʳʪʴ ʚʳʟʚʘʥʳ ʘʢʪʠʚʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʟʦʥʳ 

ʥʘʨʫʰʝʥʠʷ, ʧʨʦʩʣʝʞʠʚʘʝʤʦʝ ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʥʘ ʧʨʦʬʠʣʝ 15 ʫʯʘʩʪʢʘ 

ʂʦʟʳʜʦʥ-ɻʠʙʠʪʘʥʜʦʥ (ʈʠʩʫʥʦʢ 3.11) ʠ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʦʝ ʢʘʢ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʡ ʨʘʟʣʦʤ 

ʧʦ ʧʨʦʷʚʣʝʥʠʶ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʨʝ ʚʳʚʝʪʨʠʚʘʥʠʷ. 

ɼʝʣʷʧʩʠʡ (dpIV). ɼʝʣʷʧʩʠʚʥʳʝ (ʦʧʦʣʟʥʝʚʳʝ) ʥʘʢʦʧʣʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʙʦʪ 

ʜʠʘʛʥʦʩʪʠʨʫʶʪʩʷ ʚʧʦʣʥʝ ʫʚʝʨʝʥʥʦ ʧʦ ʥʘʣʠʯʠʶ ʦʧʦʣʟʥʝʚʳʭ ʮʠʨʢʦʚ ʚ ʚʳʰʝ 

ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʯʘʩʪʠ ʩʢʣʦʥʘ. ɺʧʦʣʥʝ ʦʧʨʝʜʝʣʝʥʥʘ ʩʚʷʟʴ ʦʧʦʣʟʥʝʚʳʭ ʥʘʢʦʧʣʝʥʠʡ ʩ 

ʣʠʪʦʣʦʛʠʝʡ ʜʦʯʝʪʚʝʨʪʠʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ: ʥʘʠʙʦʣʴʰʝʛʦ ʤʘʩʰʪʘʙʘ, ʧʨʠʦʙʨʝʪʘʷ 

ʧʣʦʱʘʜʥʦʡ ʭʘʨʘʢʪʝʨ, ʦʥʠ ʠʤʝʶʪ ʚ ʧʨʝʜʝʣʘʭ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʦʪʣʦʞʝʥʠʡ ʶʨʳ ʚ 

ʙʘʩʩʝʡʥʘʭ ʨ. ʨ. ɹʫʙʫʜʦʥʘ, ʈʫʯʘʪʜʦʥʘ, ʃʘʛʘʪʢʦʤʘ. 

ʄʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʧʦʣʟʥʝʚʳʝ ʥʘʢʦʧʣʝʥʠʷ ʜʦʩʪʠʛʘʶʪ ʚ ʙʘʩʩʝʡʥʝ 

ʈʫʯʘʪʜʦʥʘ ʥʘ ʤʝʞʜʫʨʝʯʥʦʤ ʚʦʜʦʨʘʟʜʝʣʝ ʩ ʜʦʣʠʥʦʡ ʃʘʛʘʪʢʦʤʘ ʠ ʚ ʜʦʣʠʥʝ ʧʦʩʣʝʜʥʝʛʦ. 

ʇʨʝʦʙʣʘʜʘʶʪ ʢʦʥʩʠʩʪʝʥʪʥʳʝ ʦʧʦʣʟʥʠ-ʧʦʪʦʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʣʠʚʰʠʝʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠʟ 

ʧʝʩʯʘʥʠʩʪʦ-ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ ʶʨʳ. ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʧʦʪʦʢʦʚ 0,2-0,4-0,6 ʢʤ ʠ ʜʦ 0,8 ʢʤ. ɺ 

ʦʙʝʠʭ ʜʦʣʠʥʘʭ ʦʧʦʣʟʥʝʚʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʧʦʨʘʞʝʥʳ ʦʙʘ ʩʢʣʦʥʘ ʜʦʣʠʥ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʫʯʘʩʪʢʦʚ ʧʦʜʧʨʫʞʠʚʘʥʠʷ ʨʫʩʣʘ ʦʧʦʣʟʥʝʚʳʤʠ ʥʘʢʦʧʣʝʥʠʷʤʠ ʚʩʪʨʝʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ.  

ʐʠʨʦʢʦ ʨʘʟʚʠʪʳ ʦʧʦʣʟʥʝʚʳʝ ʥʘʢʦʧʣʝʥʠʷ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʜʦʣʠʥʳ ɻʠʙʠʪʘʥʜʦʥʘ ʚ 

ʧʨʘʚʦʤ ʝʝ ʙʦʨʪʫ ʧʨʠʩʫʪʩʪʚʫʶʪ ʯʝʪʳʨʝ ʢʨʫʧʥʳʭ ʦʧʦʣʟʥʝʚʳʭ ʮʠʨʢʘ. ɺ ʩʨʝʜʥʝʡ ʯʘʩʪʠ 

ʜʦʣʠʥʳ ʂʦʟʳʜʦʥʘ ʪʘʢʞʝ ʚʳʷʚʣʝʥʳ ʜʚʘ ʦʧʦʣʟʥʝʚʳʭ ʪʝʣʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʩʢʣʦʥʘʭ 

ʪʨʦʛʘ ʠ ʩʣʦʞʝʥʥʳʝ ʤʘʣʦʤʦʱʥʳʤʠ (5-10ʤ) ʱʝʙʝʥʠʩʪʦ-ʜʨʝʩʚʷʥʳʤʠ ʤʦʨʝʥʥʳʤʠ 

ʥʘʢʦʧʣʝʥʠʷʤʠ ʧʦʟʜʥʝʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ. ɺ ʧʨʘʚʦʤ ʙʦʨʪʫ ɹʫʙʫʜʦʥʘ, 
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ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫ ʄʘʤʠʩʦʥʩʢʦʛʦ ʧʝʨʝʚʘʣʘ, ʚʳʷʚʣʝʥʳ ʜʚʘ ʦʧʦʣʟʥʷ- ʧʦʪʦʢʘ (0,6-1,0 ʢʤ) 

ʧʦ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʤ ʦʪʣʦʞʝʥʠʷʤ ʥʠʞʥʝʡ ʶʨʳ. ʅʠʞʝ ʧʦ ʜʦʣʠʥʝ ɹʫʙʫʜʦʥʘ ʥʘ 

ʩʝʡʩʤʦʛʨʘʚʠʪʘʮʠʦʥʥʦʤ ʦʧʦʣʟʥʝ - ʩʨʳʚʝ ʚ ʧʨʠʚʦʜʦʨʘʟʜʝʣʴʥʦʡ ʯʘʩʪʠ ʧʨʘʚʦʛʦ ʙʦʨʪʘ 

ʟʘʣʝʛʘʝʪ ʧʣʦʱʘʜʥʦʡ ʦʧʦʣʟʝʥʴ ʩ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʤʠ ʚ ʛʨʝʙʥʝʚʦʤ ʚʦʜʦʨʘʟʜʝʣʝ ʮʠʨʢʘʤʠ 

ʦʪʨʳʚʘ. ʆʧʦʣʟʥʝʚʳʝ ʥʘʢʦʧʣʝʥʠʷ ʩʣʦʞʝʥʳ ʧʦʨʦʜʘʤʠ ʊʠʙʩʢʦʡ ʩʚʠʪʳ. 

 

 

 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʥʘ ʨʠʩʫʥʢʝ 3.9 

ʈʠʩʫʥʦʢ 3.11 ï ʃʦʢʘʣʴʥʘʷ ʟʦʥʘ ʥʘʨʫʰʝʥʠʷ ʩ ʢʦʥʪʨʘʩʪʥʳʤʠ ʛʨʘʥʠʮʘʤʠ ʨʘʟʜʝʣʘ, 

ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʘʷ ʢʘʢ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʡ ʨʘʟʣʦʤ. ʋʯʘʩʪʦʢ ʂʦʟʳʜʦʥ-ɻʠʙʠʪʘʥʜʦʥ, 

ʧʨʦʬʠʣʴ 15 (ʇʦ ʜʘʥʥʳʤ ʏʦʪʯʘʝʚʘ ʍ.ʆ., 2020ʛ.). 

 

ɼʝʣʷʧʩʠʡ ʩʝʡʩʤʦʛʨʘʚʠʪʘʮʠʦʥʥʳʡ (dpS). ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʙʦʪʳ ʚʳʷʚʣʝʥʳ 

ʢʨʫʧʥʳʝ ʦʧʦʣʟʥʠ-ʩʨʳʚʳ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ ʩʝʡʩʤʦʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ 

ʧʨʝʜʝʣʘʭ ʧʨʘʚʦʛʦ ʙʦʨʪʘ ʥʠʞʥʝʡ ʯʘʩʪʠ ʜʦʣʠʥʳ ʨ. ɹʫʙʫʜʦʥ. ɿʜʝʩʴ, ʚʜʦʣʴ ʛʨʝʙʥʝʚʦʛʦ 

ʚʦʜʦʨʘʟʜʝʣʘ ʥʘ ʘʵʨʦʬʦʪʦʩʥʠʤʢʘʭ ʤʘʩʰʪʘʙʘ 1:30000 ʚʳʷʚʣʝʥʘ ʚʝʪʚʷʱʘʷʩʷ ʩʝʪʴ 

ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʨʘʟʨʳʚʦʚ, ʢʦʪʦʨʘʷ ʧʨʠ ʜʝʪʘʣʴʥʳʭ ʨʘʙʦʪʘʭ ʤʘʩʰʪʘʙʘ 1:10000 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʣʠʥʝʡʥʦ-ʢʫʣʠʩʥʳʭ ʦʧʦʣʟʥʝʚʳʭ ʮʠʨʢʦʚ. ʇʨʦʩʪʠʨʘʥʠʝ ʠ 

ʧʦʣʦʞʝʥʠʝ ʚ ʧʣʘʥʝ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʨʘʟʨʳʚʦʚ ʪʦʯʥʦ ʩʦʚʧʘʜʘʝʪ ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ ʩ 
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ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʤ ʧʨʦʜʦʣʞʝʥʠʝʤ ɿʛʠʣʴʩʢʦʛʦ ʚʟʙʨʦʩʘ, ʦʪʜʝʣʷʶʱʠʤ ɿʛʠʣʴʩʢʫʶ ʩʚʠʪʫ ʦʪ 

ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʢ ʩʝʚʝʨʫ ʊʠʙʩʢʦʡ ʩʚʠʪʳ.  

ɺ ʧʨʘʚʦʤ ʙʦʨʪʫ ʜʦʣʠʥʳ ʨ. ɿʨʫʛ ʧʨʠ ʩʣʠʷʥʠʠ ʩ ʧʨʘʚʳʤ ʧʨʠʪʦʢʦʤ ʫ ʩ. ʍʝʨʭʝʩʪʠʢʘʫ 

ʚʳʷʚʣʝʥ ʩʝʡʩʤʦʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʦʧʦʣʟʝʥʴ-ʩʨʳʚ ʚʦ ʬʨʦʥʪʘʣʴʥʦʡ ʯʘʩʪʠ ʜʝʬʣʶʢʮʠʦʥʥʳʭ 

ʥʘʢʦʧʣʝʥʠʡ ʧʦʟʜʥʝʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ I ʛʝʥʝʨʘʮʠʠ. ʆʥ ʦʪʜʝʣʷʝʪʩʷ ʦʪ ʦʩʥʦʚʥʦʡ ʯʘʩʪʠ 

ʥʘʢʦʧʣʝʥʠʡ, ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʦʡ ʚ ʨʝʣʴʝʬʝ ʢʨʫʪʦʧʘʜʘʶʱʝʡ ʢ ʩʝʚʝʨʫ ʧʣʦʩʢʦʩʪʴʶ ʩʨʳʚʘ. 

ʉʤʝʱʝʥʠʝ ʩʝʡʩʤʦʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʦʧʦʣʟʥʷ-ʩʨʳʚʘ ʧʨʠʚʝʣʦ ʢ ʦʪʪʝʩʥʝʥʠʶ ʠ ʠʟʛʠʙʫ ʨʫʩʣʘ 

ʢ ʚʦʩʪʦʢʫ ʦʪ ʩʚʦʝʛʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʧʨʷʤʦʣʠʥʝʡʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʚ ʧʣʘʥʝ. ʉ ʫʯʝʪʦʤ 

ʩʢʘʟʘʥʥʦʛʦ, ʚʦʟʨʘʩʪ ʩʝʡʩʤʦʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʩʨʳʚʘ ʩʣʝʜʫʝʪ ʚʦʩʧʨʠʥʠʤʘʪʴ ʢʘʢ 

ʧʦʟʜʥʝʛʦʣʦʮʝʥʦʚʳʡ. ʉʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʡ ʨʘʟʨʳʚ (ʈʠʩʫʥʦʢ 3.12) ʚʳʷʚʣʝʥ ʚ ʛʨʝʙʥʝʚʳʭ 

ʯʘʩʪʷʭ ʙʦʨʪʦʚ ʨ. ɿʨʫʛ ʄʘʣʳʡ ʥʘʜ ʢʦʤʧʣʝʢʩʦʤ ʙʦʢʦʚʳʭ ʤʦʨʝʥ ʧʦʟʜʥʝʛʦ ʛʦʣʦʮʝʥʘ ʚ ʣʝʚʦʤ 

ʙʦʨʪʫ ʜʦʣʠʥʳ. ʉʤʝʱʝʥʠʷ ʤʘʨʢʠʨʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʦʙʚʘʣʴʥʳʭ ʥʘʢʦʧʣʝʥʠʡ ʛʦʣʦʮʝʥʘ, 

ʣʝʞʘʱʠʭ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʩʢʣʦʥʝ ʚʦʜʦʨʘʟʜʝʣʦʚ ʠ ʚ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜʘʭ ʥʠʞʥʝʛʦ ʤʝʣʘ. 

ɸʢʚʘʣʴʥʳʡ ʨʷʜ ʦʪʣʦʞʝʥʠʡ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʙʦʪ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʧʨʦʣʶʚʠʘʣʴʥʳʝ, ʘʣʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʝ, ʩʝʣʝʚʳʝ, ʘʣʣʶʚʠʘʣʴʥʦ-

ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʠ ʘʣʣʶʚʠʘʣʴʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʪʠʧʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ 

ʦʪʣʦʞʝʥʠʷ ʨʫʩʣʦʚʳʭ ʯʘʩʪʝʡ ʨʝʯʥʳʭ ʜʦʣʠʥ ʠ ʠʭ ʧʨʠʪʦʢʦʚ ʛʝʥʝʪʠʯʝʩʢʠʝ ʪʠʧʳ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʦʪʣʦʞʝʥʠʷ ʨʫʩʣʦʚʳʭ ʯʘʩʪʝʡ ʨʝʯʥʳʭ ʜʦʣʠʥ ʠ ʠʭ ʧʨʠʪʦʢʦʚ. 

ʇʨʦʣʶʚʠʡ (pIV). ʂ ʛʦʣʦʮʝʥʫ ʦʪʥʝʩʝʥʳ ʫʩʪʴʝʚʳʝ ʢʦʥʫʩʳ ʚʳʥʦʩʘ ʧʨʦʣʶʚʠʷ 

ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʢʨʫʪʳʭ ʵʨʦʟʠʦʥʥʳʭ ʚʨʝʟʦʚ-ʧʨʠʪʦʢʦʚ ʚ 

ʜʦʣʠʥʘʭ ʧʨʘʚʦʛʦ ʙʦʨʪʘ ɹʫʙʫʜʦʥʘ, ʚ ʩʨʝʜʥʝʤ ʠ ʚʝʨʭʥʝʤ ʪʝʯʝʥʠʷʭ ɿʝʤʝʛʦʥʘ, ʚ ʜʦʣʠʥʝ ʨ. 

ɿʨʫʛ ʠ ʝʝ ʛʣʘʚʥʳʭ ʧʨʠʪʦʢʘʭ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʙʘʩʩʝʡʥʘ ʚʦʜʦʩʙʦʨʘ 

ʧʨʦʣʶʚʠʡ ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ ʠʤʝʝʪ ʪʦʪ ʠʣʠ ʠʥʦʡ ʣʠʪʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʛʨʘʥʫʣʦʤʝʪʨʠʶ. 

ɺ ʜʦʣʠʥʝ ʨ.ʨ. ɿʨʫʛ, ɿʨʫʛ ʄʘʣʳʡ ʠ ɿʨʫʛ ɺʦʩʪʦʯʥʳʡ ʚ ʙʦʨʪʘ ʪʨʦʛʦʚ ʚʨʝʟʘʥʳ ʢʨʫʪʳʝ 

ʵʨʦʟʠʦʥʥʳʝ ʣʦʞʙʠʥʳ, ʚʳʰʝ ʧʣʝʯ ʪʨʦʛʦʚ ʬʦʨʤʠʨʫʶʱʠʝ ʩʢʘʣʴʥʳʝ ʮʠʨʢʠ ʚʦʜʦʩʙʦʨʦʚ. 

ʈʘʟʤʝʨʳ ʧʨʦʣʶʚʠʘʣʴʥʳʭ ʢʦʥʫʩʦʚ ʧʦ ʬʨʦʥʪʫ ʥʝ ʚʝʣʠʢʠ, ʦʪ 50 ʜʦ 100 ʤ, ʩʣʦʞʝʥʳ ʜʨʝʩʚʦʡ 

ʠ ʱʝʙʥʝʤ ʩ ʥʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʤʝʣʢʠʭ ʬʨʘʢʮʠʡ.  

ɸʥʘʣʦʛʠʯʥʳʝ ʢʦʥʫʩʳ ʧʨʦʣʶʚʠʷ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʣʝʚʦʤ ʙʦʨʪʫ ʨ. ɿʨʫʛ ʥʘ ʫʯʘʩʪʢʝ 

ʜʦʣʠʥʳ ʤʝʞʜʫ ʩ. ʩ. ɹʠʨʘʭʪʳʢʘʫ ï ʊʘʫʛʘʟʪʠʢʘʫ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ, (ʧʨʘʚʳʡ ʙʦʨʪ ʨ. ɿʨʫʛ ʜʦ 

ʩʣʠʷʥʠʷ ʩ ʨ. ɿʨʫʛ ʄʘʣʳʡ, ʧʨʘʚʳʡ ʙʦʨʪ ʨ. ɿʨʫʛ ɺʦʩʪʦʯʥʳʡ), ʢʦʥʫʩʳ ʧʨʦʣʶʚʠʷ ʙʦʣʝʝ 

ʦʙʰʠʨʥʳ, ʩʦʩʪʘʚʣʷʶʪ ʧʦ ʬʨʦʥʪʫ 200-400 ʤ ʠ ʬʦʨʤʠʨʫʶʪ ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʰʣʝʡʬʳ 

ʧʦʜʥʦʞʠʡ. ɿʜʝʩʴ ʧʦ ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʥʘ ʧʨʦʬʠʣʝ 55 ʦʪʤʝʯʘʝʪʩʷ ʯʝʰʫʡʯʘʪʘʷ 
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ʬʦʨʤʘ ʧʨʦʷʚʣʝʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʟʘ ʩʯʝʪ ʪʘʥʛʝʥʮʠʘʣʴʥʦʛʦ ʩʞʘʪʠʷ (ʈʠʩʫʥʦʢ 

3.12). ɺ ʣʝʞʘʯʝʤ ʙʦʢʫ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʥʘʨʫʰʝʥʠʷ ʧʦʨʦʜʳ ʠʟʤʝʥʝʥʳ ʜʦ ʥʠʟʢʦʦʤʥʳʭ.  

 

 

 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʥʘ ʨʠʩʫʥʢʝ 3.9 

ʈʠʩʫʥʦʢ 3.12 ï ʏʝʰʫʡʯʘʪʘʷ ʬʦʨʤʘ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʟʘ ʩʯʝʪ ʪʘʥʛʝʮʠʘʣʴʥʦʛʦ 

ʩʞʘʪʠʷ ʠ ʟʦʥʘ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʧʨʦʬʠʣʷ 

ʵʣʝʢʪʨʦʪʦʤʦʛʨʘʬʠʠ (ʨʠʩʫʥʦʢ (ʙ)-ʥʠʞʥʠʡ) ʛʣʫʙʠʥʥʦʛʦ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʋʯʘʩʪʦʢ ɿʨʫʛ. ʇʨʦʬʠʣʴ 55 (ʇʦ ʜʘʥʥʳʤ ʏʦʪʯʘʝʚʘ ʍ.ʆ., 2020ʛ.). 

 

ʅʘ ʫʯʘʩʪʢʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʝʨʝʚʥʠ ʃʠʩʨʠ ʥʘ ʧʨʦʬʠʣʝ 900-2 ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʢʦʤʧʣʝʢʩʥʦ ʦʪʤʝʯʘʶʪ ʢʘʨʩʪʦʚʳʝ ʧʨʦʷʚʣʝʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʨʝ ʚʳʚʝʪʨʠʚʘʥʠʷ ʥʘ 

ʛʣʫʙʠʥʝ 6-7ʤ (ʈʠʩʫʥʢʠ 3.13; 3.14). ʇʨʠʨʘʟʣʦʤʥʘʷ ʟʦʥʘ ʢ ʶʛʦ-ʚʦʩʪʦʢʫ ʧʦ ʵʣʝʢʪʨʠʯʝʩʢʦʤʫ 

ʧʘʨʘʤʝʪʨʫ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʦʚʦʜʷʱʝʡ ʩʨʝʜʦʡ. ɺ ʧʨʠʫʩʪʴʝʚʦʡ ʯʘʩʪʠ ʜʦʣʠʥʳ 

ʂʘʡʪʠʢʦʤʜʦʥʘ, ʥʘʧʨʦʪʠʚ ʩ. ʃʠʩʨʠ, (ʈʠʩʫʥʦʢ 3.15) ʩʬʦʨʤʠʨʦʚʘʥ ʦʙʰʠʨʥʳʡ ʧʦʟʜʥʝʝ 

ʥʝʦʧʣʝʡʩʪʦʮʝʥ-ʛʦʣʦʮʝʥʦʚʳʡ ʧʨʦʣʶʚʠʘʣʴʥʳʡ ʢʦʥʫʩ, ʚ ʧʨʘʚʦʤ ʧʣʘʥʝ ʢʦʪʦʨʦʛʦ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʘʣʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʦʝ ʨʫʩʣʦ. ʉʝʣʝʚʳʝ ʚʨʝʟʳ, ʚʳʥʦʩʷʱʠʝ 

ʦʙʣʦʤʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʠʟ ʩʢʘʣʴʥʳʭ ʢʫʣʫʘʨʦʚ (31 ʮʠʨʢ), ʧʦʩʪʘʚʣʷʶʪ ʦʙʣʦʤʦʯʥʳʡ 

ʤʘʪʝʨʠʘʣ ʚ ʜʥʠʱʝ ʜʦʣʠʥʳ ʠ ʬʦʨʤʠʨʫʶʪ ʩʝʣʝʚʦʝ ʨʫʩʣʦ ʙʘʩʩʝʡʥʘ, ʧʨʦʪʷʛʠʚʘʶʱʝʝʩʷ ʜʦ 
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ʚʧʘʜʝʥʠʷ ʚ ʄʘʤʠʩʦʥʜʦʥ. ɽʜʠʥʦʚʨʝʤʝʥʥʳʡ ʚʳʙʨʦʩ ʩʝʣʝʚʳʭ ʥʘʢʦʧʣʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 25-

30 ʪʳʩ. ʤ3 ʠ ʤʦʞʝʪ ʧʝʨʝʢʨʳʚʘʪʴ ʨʫʩʣʦ ʄʘʤʠʩʦʥʜʦʥʘ ʫ ʩ. ʂʣʠʘʪ.  

 

 

1ïʅʦʤʝʨʘ ʢʘʥʘʣʦʚ ʩʝʡʩʤʠʯʝʩʢʠʭ ʠ ʵʣʝʢʪʨʦʪʦʤʦʛʨʘʬʠʯʝʩʢʠʭ ʢʦʩ. 2ïʛʨʘʥʠʮʳ ʛʦʨʠʟʦʥʪʦʚ, 

ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʳʝ ʧʦ ʩʢʦʨʦʩʪʠ ʧʨʦʜʦʣʴʥʳʭ ʚʦʣʥ ʠ ʫʜʝʣʴʥʦʤʫ ʵʣʝʢʪʨʠʯʝʩʢʦʤʫ 

ʩʦʧʨʦʪʠʚʣʝʥʠʶ.3ïʈʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʧʦ ʜʘʥʥʳʤ ʩʝʡʩʤʦʧʨʦʬʠʣʠʨʦʚʘʥʠʷ (ʘ) -

ʚʝʨʭʥʠʡ ʠ ʵʣʝʢʪʨʦʪʦʤʦʛʨʘʬʠʠ (ʙ)- ʥʠʞʥʠʡ. 4ïʋʜʝʣʴʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ: 

ʘïʚ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ, ʙï ʚ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜʘʭ. 5ï ʉʢʦʨʦʩʪʠ ʧʨʦʜʦʣʴʥʳʭ ʚʦʣʥ: 

1ïʚ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ, 2-ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʨʝ ʚʳʚʝʪʨʠʚʘʥʠʷ, 3ïʚ 

ʜʠʩʣʦʮʠʨʦʚʘʥʥʳʭ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜʘʭ. 6ï ʢʘʨʩʪʦʚʳʝ ʧʨʦʷʚʣʝʥʠʷ (1), ʥʦʤʝʨʘ 

ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʳʭ ʩʣʦʝʚ (2), 7ï ʩʢʚʘʞʠʥʳ ʙʫʨʦʚʳʝ ʜʣʷ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʠʟʳʩʢʘʥʠʡ. 

ʈʠʩʫʥʦʢ 3.13 ï ɺʳʷʚʣʝʥʠʝ ʦʧʘʩʥʳʭ ʧʦ ʧʨʦʩʘʜʦʯʥʳʤ ʩʚʦʡʩʪʚʘʤ ʩʫʛʣʠʢʦʚ ʧʦ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʤʫ (ʜʦ 100 ʆʤʤ) ʫʜʝʣʴʥʦʤʫ ʵʣʝʢʪʨʠʯʝʩʢʦʤʫ ʩʦʧʨʦʪʠʚʣʝʥʠʶ (ʙ)-

ʥʠʞʥʠʡ ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʢʦʨʝʥʥʳʤʠ ʛʦʨʥʳʤʠ ʧʦʨʦʜʘʤʠ ʠ ʧʦʢʨʦʚʦʤ 

ʨʳʭʣʳʭ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʯʝʪʢʦ ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ ʫʧʨʫʛʠʤ ʩʚʦʡʩʪʚʘʤ (ʘ)-

ʚʝʨʭʥʠʡ. ʋʯʘʩʪʦʢ ʃʠʩʨʠ, ʧʨʦʬʠʣʴ 900-2. (ʇʦ ʜʘʥʥʳʤ ʏʦʪʯʘʝʚʘ ʍ.ʆ., 2020ʛ.). 

 

ɺ ʫʩʪʴʝʚʦʡ ʯʘʩʪʠ ʜʦʣʠʥʳ ʨ. ɿʛʠʣ, ʥʘʧʨʦʪʠʚ ʦʜʥʦʠʤʝʥʥʦʛʦ ʩʝʣʝʥʠʷ, ʩʬʦʨʤʠʨʦʚʘʥ 

ʦʙʰʠʨʥʳʡ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥ ï ʛʦʣʦʮʝʥʦʚʳʡ ʧʨʦʣʶʚʠʘʣʴʥʳʡ ʢʦʥʫʩ, ʨʘʩʩʝʯʝʥʥʳʡ ʧʦʯʪʠ 

ʧʨʷʤʦʣʠʥʝʡʥʳʤ ʩʝʣʝʚʳʤ ʚʨʝʟʦʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʫʩʣʘ. ɺ ʨʫʩʣʝ ʠ ʚ ʧʨʠʫʩʪʴʝʚʦʡ ʯʘʩʪʠ, 
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ʧʨʠ ʚʧʘʜʝʥʠʠ ʚ ʄʘʤʠʩʦʥʜʦʥ, ʧʨʠʩʫʪʩʪʚʫʶʪ ʥʘʥʦʩʦʚʦʜʥʳʝ ʩʝʣʝʚʳʝ ʥʘʢʦʧʣʝʥʠʷ. 

ɿʘʬʠʢʩʠʨʦʚʘʥʥʳʡ ʦʙʲʝʤ ʝʜʠʥʦʚʨʝʤʝʥʥʳʭ ʩʝʣʝʚʳʭ ʥʘʢʦʧʣʝʥʠʡ ʜʦ 23 ʪʳʩ. ʤ
3
. 

 

 

 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʩʤ. ʥʘ ʨʠʩʫʥʢʝ 3.13 

ʈʠʩʫʥʦʢ 3.14 ï ɿʦʥʘ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʥʘʨʫʰʝʥʠʷ ʠ ʨʘʟʨʳʚ, ʚʳʷʚʣʝʥʥʳʝ ʚ ʢʦʨʝʥʥʳʭ 

ʧʦʨʦʜʘʭ ʧʦʜ ʧʦʢʨʦʚʦʤ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʦ ʜʘʥʥʳʤ: ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ, ʄʇɺ (ʘ)-

ʚʝʨʭʥʠʡ ʠ ʵʣʝʪʨʦʪʦʤʦʛʨʘʬʠʠ (ʙ)-ʥʠʞʥʠʡ. ʇʨʦʬʠʣʴ 500-1. ʋʯʘʩʪʦʢ ʂʦʟʳʢʦʤïɿʛʠʣ 

(ʇʦ ʜʘʥʥʳʤ ʏʦʪʯʘʝʚʘ ʍ.ʆ., 2020ʛ.). 

 

ʉʝʣʝʬʦʨʤʠʨʫʶʱʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʷʚʣʷʶʪ ʧʨʘʚʳʝ ʧʨʠʪʦʢʠ ɿʝʤʝʛʦʥʘ ʍʠʮʘʥʰʪʘʥ 

ʠ ɼʟʫʘʨʳʢʦʤʜʦʥ, ʛʜʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʣʶʚʠʘʣʴʥʳʭ ʛʦʣʦʮʝʥʦʚʳʭ ʢʦʥʫʩʦʚ 

ʩʬʦʨʤʠʨʦʚʘʥʳ ʩʝʣʝʚʳʝ ʨʫʩʣʘ ʩ ʩʝʣʝʚʳʤʠ ʚʳʙʨʦʩʘʤʠ ʜʦ 1 ʪʳʩ. ʤ
3
.  

ɺ ʙʘʩʩʝʡʥʝ ɿʨʫʛʘ ʩʝʣʝʥʦʩʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʧʨʦʪʷʞʝʥʥʳʝ ʵʨʦʟʠʦʥʥʳʝ ʚʨʝʟʳ ʥʘ 

ʩʢʣʦʥʘʭ ʪʨʦʛʦʚʳʭ ʜʦʣʠʥ ï ʧʨʠʪʦʢʦʚ. ʅʘʠʙʦʣʝʝ ʩʝʣʝʥʦʩʥʦ ʘʢʪʠʚʥʳ ʢʨʫʧʥʳʝ ʵʨʦʟʠʦʥʥʦ 

ʨʘʩʯʣʝʥʝʥʥʳʝ ʩʢʘʣʴʥʳʝ ʮʠʨʢʠ ʣʝʚʦʛʦ ʙʦʨʪʘ ʨ. ɿʨʫʛ ʚʳʰʝ ʧʦ ʪʝʯʝʥʠʶ ʦʪ ʚʧʘʜʝʥʠʷ ʨ. 

ɿʨʫʛ ʄʘʣʳʡ. 
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ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʥʘ ʨʠʩʫʥʢʝ 3.4 

ʈʠʩʫʥʦʢ 3.15 ï ʂʘʨʪʘ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠ ʨʘʟʚʠʪʠʷ ʦʧʘʩʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʧʣʦʱʘʜʢʝ 

 ʜʝʨʝʚʥʠ ʃʠʩʨʠ. ʄ 1:5000 (ʜʘʥʥʳʝ ʛʝʦʣʦʢʘʮʠʦʥʥʳʭ ʟʦʥʜʠʨʦʚʘʥʠʡ ʏʦʪʯʘʝʚʘ ʍ.ʆ., 2008ʛ., ʢʘʨʪʘ ʬʘʢʪʦʚ  

ɻʦʥʯʘʨʝʥʢʦ ʆ.ɸ., 2012ʛ.). 
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ɸʣʣʶʚʠʘʣʴʥʦ-ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ (a-fgIV). ɸʣʣʶʚʠʘʣʴʥʦ-

ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʟʘʣʝʛʘʶʪ ʥʘ ʥʝʨʦʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʥʥʦʡ ʤʦʨʝʥʳ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʦʟʝʨʥʳʭ ʧʦʥʠʞʝʥʠʡ, ʟʘʧʦʣʥʝʥʥʳʭ ʦʩʘʜʢʦʤ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʪʨʦʛʦʚʦʡ 

ʯʘʩʪʠ ʜʦʣʠʥʳ ʍʠʮʘʥʰʪʘʥ ʚ ʢʘʞʜʦʤ ʠʟ ʝʝ ʪʨʝʭ ʧʨʠʪʦʢʦʚ. ʆʙʣʦʤʦʯʥʳʡ ʤʘʪʝʨʠʘʣ 

ʧʦʩʪʫʧʘʝʪ ʠʟ ʤʦʨʝʥʥʳʭ ʥʘʢʦʧʣʝʥʠʡ ʧʦʟʜʥʝʛʦ ʛʦʣʦʮʝʥʘ, ʬʦʨʤʠʨʫʷ ʰʠʨʦʢʠʝ (50-100ʤ) ʠ 

ʧʨʦʪʷʞʝʥʥʳʝ (0,4 ï 1,2 ʢʤ) ʫʯʘʩʪʢʠ ʦʪʣʦʞʝʥʠʡ ʧʝʨʝʜ ʬʨʦʥʪʦʤ ʤʦʨʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ʧʦʟʜʥʝʛʦ ʛʦʣʦʮʝʥʘ. ɸʣʣʶʚʠʘʣʴʥʦ-ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʚʳʷʚʣʝʥʳ ʪʘʢ ʞʝ ʚ 

ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʪʨʦʛʦʚʦʡ ʜʦʣʠʥʳ ɿʨʫʛʘ, ʚʦ ʬʨʦʥʪʘʣʴʥʳʭ ʯʘʩʪʷʭ ʢʦʤʧʣʝʢʩʦʚ ʣʝʜʥʠʢʘ 

ʍʘʣʘʮʘ. ɿʜʝʩʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 0,8 ʢʤ. ʚʜʦʣʴ ʜʥʠʱʘ ʜʦʣʠʥʳ ʦʪʤʝʯʝʥʳ ʘʣʣʶʚʠʘʣʴʥʦ-

ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʜʦ 150-200 ʤ. ʚ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ. 

ɸʣʣʶʚʠʡ (aIV). ɺ ʫʩʣʦʚʠʷʭ ʙʣʠʟʦʩʪʠ ʦʙʣʘʩʪʝʡ ʧʠʪʘʥʠʷ ʦʙʣʦʤʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ 

ʢ ʨʫʩʣʫ ʦʩʥʦʚʥʳʭ ʪʨʘʥʟʠʪʥʳʭ ʜʦʣʠʥ ʧʨʝʦʙʣʘʜʘʝʪ ʛʦʨʥʳʡ ʚʘʨʠʘʥʪ ʨʫʩʣʦʚʦʛʦ ʘʣʣʶʚʠʷ, 

ʜʣʷ ʢʦʪʦʨʦʛʦ ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʦʢʘʪʘʥʥʦʩʪʠ ʠ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʘʟʙʨʦʩ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ɺ ʩʨʝʜʥʠʭ ʠ ʚʝʨʭʥʠʭ ʯʘʩʪʷʭ ʨʝʯʥʳʭ ʜʦʣʠʥ, ʛʜʝ 

ʧʨʝʦʙʣʘʜʘʝʪ ʩʝʣʝʚʦʝ ʠʣʠ ʤʦʨʝʥʥʦ-ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʦʙʣʦʤʦʯʥʳʤ 

ʤʘʪʝʨʠʘʣʦʤ (ʨ.ʨ. ʂʦʟʳʜʦʥ, ɻʠʙʠʪʘʥʜʦʥ, ʈʫʯʘʪʜʦʥ, ʃʘʛʘʪʢʦʤ, ʂʘʡʪʠʢʦʤʜʦʥ, ɿʛʠʣ, 

ɼʟʫʘʨʳʢʦʤʜʦʥ), ʚ ʩʦʩʪʘʚʝ ʘʣʣʶʚʠʷ ʨʝʟʢʦ ʧʨʝʦʙʣʘʜʘʶʪ ʥʝʦʢʘʪʘʥʥʳʝ ʬʨʘʢʮʠʠ ʚʤʝʩʪʝ ʩ 

ʧʦʜʯʠʥʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʢʘʪʘʥʥʳʭ ʨʘʟʥʦʩʪʝʡ. 

ɸʢʪʠʚʥʦ ʧʨʦʷʚʣʝʥʥʘʷ ʪʝʢʪʦʥʠʢʘ ʚ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜʘʭ ʠ ʢʦʨʝ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʟʦʥʳ 

ʥʘʨʫʰʝʥʠʷ, ʢʘʨʩʪʳ ʥʘ ʛʣʫʙʠʥʘʭ 5-6ʤ ʦʪʤʝʯʘʶʪʩʷ ʥʘ ʢʦʤʧʣʝʢʩʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ, 

ʨʘʟʨʝʟʘʭ ʚʳʧʦʣʥʝʥʥʳʭ ʥʘ ʫʯʘʩʪʚʝ ʂʦʟʳʢʦʤ-ɿʛʠʣ (ʈʠʩʫʥʢʠ 3.14, 3.16). 

ɺ ʦʙʣʘʩʪʠ ʚʳʩʦʢʦʛʦʨʥʦʛʦ ʨʝʣʴʝʬʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʤʳʚ ʤʦʨʝʥ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʚ ʥʠʭ ʧʨʦʤʦʠʥ, ʠʟʚʠʣʠʩʪʦʡ ʬʦʨʤʳ, ʨʘʟʣʠʯʥʦʡ ʰʠʨʠʥʳ ʠ ʛʣʫʙʠʥʳ ʩ 

ʧʝʨʝʭʦʜʦʤ ʠʭ ʚ ʦʚʨʘʛʠ, ʩʝʣʝʚʳʝ ʨʳʪʚʠʥʳ ʠ ʤʦʱʥʳʝ ʩʝʣʝʚʳʝ ʚʨʝʟʳ.  

ɺ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʠ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜʘʭ ʵʨʦʟʠʷ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ 

ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʟʦʥʘʤ ʠʥʪʝʥʩʠʚʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʠ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʨʘʟʨʳʚʘʤ. ʉʢʣʦʥʳ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʩʪʦʷʥʥʦʛʦ ʩʤʳʚʘ ʜʝʨʥʘ ʠ ʧʦʯʚʳ ʧʨʠ ʢʨʫʪʠʟʥʝ ʚʩʝʛʦ 25-30Á ʥʘ ʦʪʜʝʣʴʥʳʭ 

ʫʯʘʩʪʢʘʭ ʦʙʥʘʞʝʥʳ ʥʘ ʚʳʩʦʪʫ 120-150 ʤ.  
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3.2 ʉʦʩʪʦʷʥʠʝ ʤʦʥʠʪʦʨʠʥʛʘ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʕɻʇ) 

ʚʳʩʦʛʦʨʥʦʛʦ ʨʝʛʠʦʥʘ ʉʝʚʝʨʥʦʡ ʆʩʝʪʠʠ 

 

ʅʘʠʙʦʣʴʰʝʝ ʨʘʟʚʠʪʠʝ ʕɻʇ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʥʦʡ ʠ ʧʨʝʜʛʦʨʥʦʡ ʯʘʩʪʠ 

ʂʘʚʢʘʟʘ, ʛʜʝ ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʪʦʡʯʠʚʘʷ ʜʦʣʛʦʚʨʝʤʝʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ 

ʨʝʛʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠʭ ʧʨʦʷʚʣʝʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʥʘʨʘʩʪʘʥʠʝʤ ʵʥʝʨʛʠʠ ʨʝʣʴʝʬʘ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʠ ʚʣʠʷʥʠʷ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

[Zaalishvili et al., 2019]. ʆʩʥʦʚʫ ʨʝʞʠʤʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʩʦʩʪʘʚʣʷʶʪ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ 

ʠʟʤʝʨʝʥʠʷ ʥʘ ʛʨʫʥʪʦʚʳʭ ʨʝʧʝʨʘʭ.  

ɻʝʦʬʠʟʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʚʳʧʦʣʥʷʣʠʩʴ ʥʘ 22 ʪʦʯʢʘʭ ʤʝʪʦʜʦʤ ʢʨʫʛʦʚʳʭ ɺʕɿ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʦʧʦʣʟʥʝʚʦʡ ʘʢʪʠʚʥʦʩʪʠ [ɸʜʮʝʝʚ ʠ ʜʨ., 

2015; Kaab et al., 2005; Cascini, 2005; Guzzetti et al., 1999]. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʥʠʚʘʣʴʥʦ-ʚʳʩʦʢʦʛʦʨʥʦʡ ʟʦʥʳ ɻʣʘʚʥʦʛʦ ʠ ɹʦʢʦʚʦʛʦ ʭʨʝʙʪʦʚ 

ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʩʧʦʩʦʙʥʦʡ ʟʘʢʨʝʧʣʷʪʴ ʩʢʣʦʥʳ ʠ 

ʩʜʝʨʞʠʚʘʪʴ ʨʘʟʚʠʪʠʝ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʕɻʇ), ʛʣʫʙʦʢʦ 

ʨʘʩʯʣʝʥʝʥʥʳʡ ʵʨʦʟʠʦʥʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʨʝʣʴʝʬ, ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʦʣʝʜʝʥʝʥʠʷ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʝʝʩʷ ʢʨʠʦʛʝʥʥʳʤ ʚʳʚʝʪʨʠʚʘʥʠʝʤ ʩ ʥʘʢʦʧʣʝʥʠʝʤ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʦʙʣʦʤʦʯʥʦʛʦ ʠ ʤʦʨʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʢʘʨʘʭ ʠ ʪʨʦʛʦʚʳʭ ʜʦʣʠʥʘʭ, ʯʝʤʫ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠ 

ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʨʘʟʜʨʦʙʣʝʥʥʦʩʪʴ ʧʦʨʦʜ. ʊʘʢʦʝ ʩʦʯʝʪʘʥʠʝ ʬʘʢʪʦʨʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʟʜʝʩʴ ʦʙʚʘʣʴʥʦ-ʦʩʳʧʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɹʦʣʴʰʦʝ ʩʢʦʧʣʝʥʠʝ ʦʙʣʦʤʦʯʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʚ ʤʦʨʝʥʘʭ ʠ ʦʩʳʧʷʭ ʠ ʦʛʨʦʤʥʳʝ ʟʘʧʘʩʳ ʚʦʜʳ, ʘʢʢʫʤʫʣʠʨʦʚʘʥʥʦʡ ʚ ʣʝʜʥʠʢʘʭ, 

ʩʣʫʞʘʪ ʠʩʪʦʯʥʠʢʦʤ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʝʣʝʡ [Oliver Korupa et el., 2007; Bury et al., 2011; 

Chevallier et al., 2011]. ɿʜʝʩʴ ʟʘʨʦʞʜʘʝʪʩʷ ʠ ʧʨʦʭʦʜʠʪ ʙʦʣʴʰʠʥʩʪʚʦ ʣʘʚʠʥ, ʣʦʪʢʠ ʢʦʪʦʨʳʭ 

ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʩʣʫʞʘʪ ʜʣʷ ʧʨʦʭʦʞʜʝʥʠʷ ʦʩʳʧʥʦʛʦ, ʦʙʣʦʤʦʯʥʦʛʦ ʠ 

ʧʨʦʣʶʚʠʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚʳʩʦʢʦʛʦʨʥʦʡ ʟʦʥʳ ʧʦ ʤʥʦʛʠʤ ʧʘʨʘʤʝʪʨʘʤ 

ʤʘʣʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʥʠʚʘʣʴʥʦ-ʚʳʩʦʢʦʛʦʨʥʦʛʦ ʧʦʷʩʘ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʰʠʨʦʢʠʤ 

ʨʘʟʚʠʪʠʝʤ ʦʣʝʜʝʥʝʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʛʦ ʢʨʠʦʛʝʥʥʦʤʫ ʚʳʚʝʪʨʠʚʘʥʠʶ ʠ ʩʢʦʧʣʝʥʠʶ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʟʘʭʚʘʪʳʚʘʷ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʟʦʥʫ, ʥʝʞʝʣʠ ʥʠʚʘʣʴʥʦ-ʚʳʩʦʢʦʛʦʨʥʘʷ, ʚʳʩʦʢʦʛʦʨʥʘʷ ʦʙʣʘʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʰʠʨʦʢʠʤ 

ʨʘʟʚʠʪʠʝʤ ʩʣʘʙʦʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʭ ʶʨʩʢʠʭ ʠ ʥʠʞʥʝʤʝʣʦʚʳʭ ʧʦʨʦʜ ʉʝʚʝʨʦ-ʖʨʩʢʦʡ 

ʜʝʧʨʝʩʩʠʠ ʠ ʉʢʘʣʠʩʪʦʛʦ ʭʨʝʙʪʘ [Lipovsky et al., 2008]. 
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ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʥʘ ʨʠʩʫʥʢʝ 3.13 

ʈʠʩʫʥʦʢ 3.16 ï ɹʣʦʢʦʚʦʝ ʪʝʢʪʦʥʠʯʝʩʢʦʝ ʜʨʦʙʣʝʥʠʝ ʜʦʯʝʪʚʝʨʪʠʯʥʦʛʦ ʦʩʥʦʚʘʥʠʷ ʠ 

ʢʘʨʩʪʦʚʦʝ ʧʨʦʷʚʣʝʥʠʝ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʤʝʪʦʜʦʚ ʩʝʡʩʤʦʧʨʦʬʠʣʠʨʦʚʘʥʠʷ (ʄʇɺ) (ʘ) - 

ʚʝʨʭʥʠʡ ʠ ʵʣʝʢʪʨʦʪʦʤʦʛʨʘʬʠʠ (ʙ) ʥʠʞʥʠʡ. ʋʯʘʩʪʦʢ ʂʦʟʳʢʦʤ-ɿʛʠʣ, ʧʨʦʬʠʣʴ 2-200-1.  

(ʇʦ ʜʘʥʥʳʤ ʏʦʪʯʘʝʚʘ ʍ.ʆ., 2020ʛ.). 

 

ʉʨʝʜʥʝ-ʥʠʟʢʦʛʦʨʥʘʷ ʦʙʣʘʩʪʴ ʟʘʥʠʤʘʝʪ ʚʳʩʦʪʥʳʡ ʧʦʷʩ, ʚʝʨʭʥʷʷ ʛʨʘʥʠʮʘ ʢʦʪʦʨʦʛʦ 

ʧʨʦʭʦʜʠʪ ʥʘ ʦʪʤʝʪʢʘʭ 1500ï1600ʤ ʥʘ ʟʘʧʘʜʝ ʎʝʥʪʨʘʣʴʥʦʛʦ ʂʘʚʢʘʟʘ ʠ ʧʦʜʥʠʤʘʝʪʩʷ ʜʦ 

1800ï2000ʤ ʥʘ ʝʛʦ ʚʦʩʪʦʯʥʦʤ ʬʣʘʥʛʝ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʚʢʣʶʯʘʝʪ ʉʝʚʝʨʥʫʶ ʖʨʩʢʫʶ 

ʜʝʧʨʝʩʩʠʶ, ʉʢʘʣʠʩʪʳʡ ʠ ʇʘʩʪʙʠʱʥʳʡ ʭʨʝʙʪʳ, ʧʦʚʪʦʨʷʷ ʢʦʥʪʫʨ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʦʪʣʦʞʝʥʠʡ ʚʝʨʭʥʝʡ ʶʨʳ, ʥʠʞʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ ʤʝʣʘ ʠ ʧʘʣʝʦʮʝʥ-ʵʦʮʝʥʘ. 

ʊ̫ ʞʝʣʳʝ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʛʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʩʚʷʟʘʥʳ ʩ 

ʛʦʨʥʦʨʫʜʥʦʡ ʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʷʤʠ, ʤʥʦʛʦʢʨʘʪʥʦ ʫʩʫʛʫʙʣʷʶʱʠʝ ʝʩʪʝʩʪʚʝʥʥʫ  ʁ

ʵʚʦʣʶʮʠʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [ɹʦʛʫʰ ʠ ʜʨ., 2018]. ɻʦʨʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʉʝʚʝʨʥʦʡ 

ʆʩʝʪʠʠ, ʢʘʢ ʪʨʘʜʠʮʠʦʥʥʦ ʛʦʨʥʦʨʫʜʥʳʡ ʨʝʛʠʦʥ, ʜʦʣʛʦʝ ʚʨʝʤʷ ʨʘʟʚʠʚʘʣʠʩʴ, ʠʩʧʦʣʴʟʫʷ 

ʨʝʩʫʨʩʥʫʶ ʤʦʜʝʣʴ ʨʫʜʦʜʦʙʳʚʘʶʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʜʜʝʨʞʠʚʘʷ ʝʝ ʪʘʢʠʤʠ ʞʝ 

ʪʨʫʜʦʟʘʪʨʘʪʥʳʤʠ ʧʦʠʩʢʦʚʦ-ʨʘʟʚʝʜʦʯʥʳʤʠ ʨʘʙʦʪʘʤʠ ʜʣʷ ʧʨʠʨʦʩʪʘ ʟʘʧʘʩʦʚ ʨʫʜʥʦʛʦ 

ʩʳʨʴʷ [ɹʫʨʜʟʠʝʚʘ, 2014; Uraskulov, et al., 2018].  
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ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʨʫʜʥʳʭ ʨʘʡʦʥʘʭ ʬʦʨʤʠʨʫʶʪʩʷ ʢʨʫʧʥʳʝ ʠ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ 

ʦʧʦʣʟʥʠ ʦʙʲʝʤʦʤ ʚ ʩʦʪʥʠ ʪʳʩʷʯ ʢʫʙʠʯʝʩʢʠʭ ʤʝʪʨʦʚ, ʛʣʫʙʦʢʠʝ ʧʨʦʚʘʣʳ ʥʘʜ ʛʦʨʥʳʤʠ 

ʚʳʨʘʙʦʪʢʘʤʠ, ʧʨʦʛʥʦʟʥʘʷ ʦʮʝʥʢʘ ʧʨʦʷʚʣʝʥʠʷ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪ ʥʝʧʨʝʨʳʚʥʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ [ʇʦʩʳʣʴʥʳʡ ʠ ʜʨ., 2017ʘ; 2017ʙ]. 

 

3.3 ʉʦʚʨʝʤʝʥʥʦʝ ʧʨʦʷʚʣʝʥʠʝ ʦʧʘʩʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

 

ʆʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠ ̫ʠ ʚʟʘʠʤʦʩʚʷʟʴ ʵʨʦʟʠʦʥʥʳʭ ʦʧʘʩʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʛʝʦʵʢʦʣʦʛʠʶ ʚʳʩʦʢʦʛʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʦʙʲʝʜʠʥʷʶʪ 

ʭʘʨʘʢʪʝʨʥʳʝ ʦʧʘʩʥʳʝ ʧʨʠʨʦʜʥʳʝ ʵʢʟʦʛʝʥʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʦʧʨʝʜʝʣʷʶʱʠʝ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʚʳʩʦʢʦʛʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʈʠʩʫʥʦʢ 3.17). 

 

 

ʈʠʩʫʥʦʢ 3.17 ï ʍʘʨʘʢʪʝʨʥʳʝ ʦʧʘʩʥʳʝ ʧʨʠʨʦʜʥʳʝ ʵʢʟʦʛʝʥʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ 

ʦʧʨʝʜʝʣʷʶʱʠʝ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʚʳʩʦʢʦʛʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 

[ʏʦʪʯʘʝʚ ʠ ʜʨ., 2020] 

 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʟʦʥʝ 

ʘʣʴʧʠʡʩʢʦʡ ʪʝʢʪʦʥʦʤʘʛʤʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʦʧʨʝʜʝʣʷʝʪ 

ʩʚʦʡʩʪʚʝʥʥʳʝ ʦʙʣʘʩʪʷʤ ʘʣʴʧʠʡʩʢʦʡ ʩʢʣʘʜʯʘʪʦʩʪʠ ʩʣʦʞʥʳʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ, ʚʳʟʚʘʥʥʳʝ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʨʦʜ, ʠʭ ʠʥʪʝʥʩʠʚʥʦʡ 

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʥʘʨʫʰʝʥʥʦʩʪʴʶ, ʘʢʪʠʚʥʦʡ ʥʝʦʪʝʢʪʦʥʠʢʦʡ ʠ ʩʝʡʩʤʠʯʥʦʩʪʴʶ, ʰʠʨʦʢʠʤ 
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ʨʘʟʚʠʪʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. [ʏʦʪʯʘʝʚ ʠ ʜʨ. 2017; 

ɹʫʨʜʟʠʝʚʘ ʠ ʜʨ., 2016].  

ʉʚʝʜʝʥʠʷ ʦ ʛʝʥʝʪʠʯʝʩʢʠʭ ʪʠʧʘʭ, ʧʨʦʩʨʘʥʩʪʚʝʥʥʳʭ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ, ʩʦʩʪʦʷʥʠʠ ʦʙʲʝʢʪʦʚ ʦʧʘʩʥʳʭ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʧʨʝʜʧʨʦʝʢʪʥʦʛʦ ʨʝʰʝʥʠʷ ʠʥʞʝʥʝʨʥʳʭ 

ʠʟʳʩʢʘʥʠʡ [Khyisa Chotchaev et al, 2019; ʏʦʪʯʘʝʚ ʠ ʜʨ.; 2019ʘ; Espiner, Becken, 2014; 

Kªªb, et al., 2005] ʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʨ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʴʶ [ʄʠʥʘʝʚ, ʌʘʜʜʝʝʚ, 2009; ʄʘʭʦʚ, 

2012; ɹʘʪʫʛʠʥ, ɹʦʣʦʪʥʳʡ, 2009; James et al., 2004]. ʀʥʞʝʥʝʨʥʘʷ ʟʘʱʠʪʘ ʩʦʦʨʫʞʝʥʠʡ ʦʪ 

ʩʦʯʝʪʘʥʠʡ ʚʟʘʠʤʦʦʙʫʩʣʦʚʣʝʥʥʳʭ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʠ ʦʧʘʩʥʳʭ ʧʨʦʮʝʩʩʦʚ [Langridge, 

Beban., 2011; Luthe et al., 2012] ʜʦʣʞʥʘ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʤʠʥʠʤʠʟʘʮʠʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʛʨʫʥʪʳ. ʀʟ ʵʢʟʦʛʝʥʥʳʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ: ʚʳʚʝʪʨʠʚʘʥʠʝ, ʵʨʦʟʠʦʥʥʳʝ, 

ʩʝʣʝʚʳʝ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ (ʦʧʦʣʟʥʝʚʳʝ, ʦʙʚʘʣʴʥʳʝ), ʣʘʚʠʥʥʳʝ, ʩʦʣʠʬʣʶʢʮʠʷ, 

ʩʫʬʬʦʟʠʷ.  

 

3.3.1 ɺʳʚʝʪʨʠʚʘʥʠʝ 

 

ɺʳʚʝʪʨʠʚʘʥʠʝ ï ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ. ʆʩʦʙʝʥʥʦ 

ʠʥʪʝʥʩʠʚʥʦ ʚʳʚʝʪʨʠʚʘʶʪʩʷ ʩʣʘʥʮʳ ʣʝʡʘʩʘ ʠ ʧʦʨʦʜʳ ʬʣʠʰʝʚʦʡ ʬʦʨʤʘʮʠʠ. ʇʝʩʯʘʥʠʢʠ, 

ʘʣʝʚʨʦʣʠʪʳ ʠ ʠʟʚʝʩʪʥʷʢʠ ʨʘʩʧʘʜʘʶʪʩʷ ʥʘ ʦʪʜʝʣʴʥʳʝ ʛʣʳʙʳ ʠ ʢʫʩʢʠ. ʇʨʦʮʝʩʩ ʰʠʨʦʢʦ 

ʨʘʟʚʠʪ ʧʦ ʚʩʝʡ ʧʣʦʱʘʜʠ, ʢʘʢ ʥʘ ʛʨʝʙʥʝʚʳʭ ʝʝ ʫʯʘʩʪʢʘʭ, ʪʘʢ ʠ ʥʘ ʩʢʣʦʥʘʭ, ʦʩʦʙʝʥʥʦ 

ʧʨʦʷʚʣʝʥʳ ʧʦ ʨʘʟʨʳʚʥʳʤ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʥʘʨʫʰʝʥʠʷʤ ʠ ʟʦʥʘʤ ʠʭ ʚʣʠʷʥʠʷ (ʈʠʩʫʥʦʢ 

3.18). ʕʪʦ ʦʩʥʦʚʥʦʡ ʠʩʪʦʯʥʠʢ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʦʯʘʛʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʝʣʝʡ, 

ʦʧʦʣʟʥʝʡ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʩʢʣʦʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʨʘʟʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʪʠʧʦʚ ʠ 

ʵʣʶʚʠʘʣʴʥʳʭ ʥʘ ʛʨʝʙʥʝʚʳʭ ʠ ʧʨʠʛʨʝʙʥʝʚʳʭ ʯʘʩʪʷʭ ʪʝʨʨʠʪʦʨʠʠ. 

 

3.3.2 ʕʨʦʟʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ 

 

ʕʪʠ ʧʨʦʮʝʩʩʳ ʰʠʨʦʢʦ ʨʘʟʚʠʪʳ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ, ʢ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʧʣʦʩʢʦʩʪʥʦʡ 

ʩʤʳʚ, ʦʚʨʘʞʥʘʷ, ʙʦʢʦʚʘʷ ʠ ʜʦʥʥʘʷ ʵʨʦʟʠʷ ʨʝʢ. ɸʢʪʠʚʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʵʨʦʟʠʠ ʚ 

ʨʝʛʠʦʥʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʩʚʷʟʘʥʘ ʩ ʩʦʚʨʝʤʝʥʥʳʤ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʧʦʜʥʷʪʠʝʤ ʦʨʦʛʝʥʘ 
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ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ, ʦʮʝʥʠʚʘʝʤʳʡ ʩʢʦʨʦʩʪʷʤʠ ʦʪ 2 ʜʦ 14 ʤʤ/ʛʦʜ. ɺʦʩʭʦʜʷʱʠʝ ʜʚʠʞʝʥʠʷ 

ʫʚʝʣʠʯʠʚʘʶʪ ʦʙʱʫʶ ʵʥʝʨʛʠʶ ʨʝʣʴʝʬʘ, ʢʦʪʦʨʘʷ ʠ ʪʘʢ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘ. ɺ 

ʚʳʩʦʢʦʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʜʣʠʥʘ ʵʨʦʟʠʦʥʥʦʡ ʩʝʪʠ ʩʦʩʪʘʚʣʷʝʪ 2,5-3,4 ʢʤ/ʢʤ
2
, ʘ ʛʣʫʙʠʥʘ 

ʤʝʩʪʥʳʭ ʙʘʟʠʩʦʚ ʵʨʦʟʠʠ ʜʦʩʪʠʛʘʝʪ 1000-1500 ʤ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʚʦʜʥʳʝ ʧʦʪʦʢʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʴʶ (ʜʦ 3 ʤ/ʩʝʢ ʠ ʙʦʣʝʝ) ʠ ʚʳʧʦʣʥʷʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʵʨʦʟʠʦʥʥʫʶ ʨʘʙʦʪʫ. 

 

 

 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʥʘ ʨʠʩʫʥʢʝ 3.13 

ʈʠʩʫʥʦʢ 3.18 ï ʂʦʟʳʢʦʤ-ɿʛʠʣ. ʇʨʦʬʠʣʴ 300. ɿʦʥʘ ʚʣʠʷʥʠʷ ʘʢʪʠʚʥʦʛʦ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ 

ʥʘʨʫʰʝʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʨʘʟʨʝʟʘ ʧʦ ʩʪʝʧʝʥʠ ʠʟʤʝʥʝʥʠʷ ʧʦʨʦʜ  

(ʇʦ ʜʘʥʥʳʤ ʏʦʪʯʘʝʚʘ ʍ.ʆ., 2020ʛ.). 

 

ʕʨʦʟʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʨʝʢ ʠ ʨʫʯʴʝʚ (ʙʦʢʦʚʘʷ ʠ ʚʝʨʪʠʢʘʣʴʥʘʷ ʛʣʫʙʠʥʥʘʷ 

ʵʨʦʟʠʷ). ʇʨʘʢʪʠʯʝʩʢʠ ʧʦ ʚʩʝʡ ʧʣʦʱʘʜʠ ʛʦʨʥʳʝ ʨʝʢʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʫʯʘʩʪʢʦʚ ʫʟʢʠʭ 

ʩʢʘʣʴʥʳʭ ʢʘʥʴʦʥʦʚ, ʥʝ ʠʤʝʶʪ ʧʦʩʪʦʷʥʥʦʡ ʧʨʠʚʷʟʢʠ ʣʠʥʠʠ ʦʩʥʦʚʥʦʛʦ ʚʦʜʦʩʙʨʦʩʘ. 

ʈʘʩʭʦʜʳ ʚʦ ʚʨʝʤʷ ʣʠʚʥʝʡ ʠ ʩʥʝʛʦʪʘʷʥʠʷ ʚʦʟʨʘʩʪʘʶʪ ʥʘ ʧʦʨʷʜʦʢ ʠ ʙʦʣʝʝ.  

ʆʩʥʦʚʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʧʦʨʘʞʝʥʠʷ ʵʪʦʛʦ ʚʠʜʘ ʦʧʘʩʥʳʭ ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʶʪʩʷ 

ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ, ʜʦʨʦʛʠ, ʤʦʩʪʳ, ʛʘʟʦʧʨʦʚʦʜʳ, ʃʕʇ.  
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ʉʫʤʤʘʨʥʘʷ ʧʦʨʘʞʝʥʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʚʩʝʤʠ ʚʠʜʘʤʠ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 40% ʠ ʢʣʘʩʩʠʬʠʮʠʨʫʝʪʩʷ ʢʘʢ ʦʧʘʩʥʘʷ.  

ʇʣʦʩʢʦʩʪʥʦʡ ʩʤʳʚ. ʇʣʦʩʢʦʩʪʥʦʤʫ ʩʤʳʚʫ ʧʦʜʚʝʨʞʝʥʳ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʧʦʯʚʳ, 

ʢʦʨʘ ʚʳʚʝʪʨʠʚʘʥʠʷ ʜʝʣʶʚʠʘʣʴʥʳʝ ʠ ʵʣʶʚʠʘʣʴʥʳʝ ʩʫʛʣʠʥʢʠ ʥʘ ʩʣʘʙʦ ʨʘʩʯʣʝʥʝʥʥʳʭ 

ʩʢʣʦʥʘʭ ʢʨʫʪʠʟʥʦʡ ʜʦ 30
ʦ 
ʠ ʧʦʣʦʛʠʭ ʰʠʨʦʢʠʭ ʛʨʝʙʥʝʚʳʭ ʫʯʘʩʪʢʘʭ ʚʦʜʦʨʘʟʜʝʣʦʚ.

 

ʆʩʦʙʝʥʥʦ ʘʢʪʠʚʥʦ ʵʪʦʪ ʧʨʦʮʝʩʩ ʨʘʟʚʠʚʘʝʪʩʷ ʚʦ ʚʨʝʤʷ ʚʝʩʝʥʥʠʭ ʠ ʦʩʝʥʥʠʭ ʜʦʞʜʝʡ, ʢʦʛʜʘ 

ʩʢʣʦʥʳ ʤʝʥʝʝ ʚʩʝʛʦ ʟʘʱʠʱʝʥʳ ʨʘʩʪʠʪʝʣʴʥʳʤ ʧʦʢʨʦʚʦʤ.  

 

3.3.3 ʉʝʣʝʚʳʝ ʧʦʪʦʢʠ 

 

ʇʦʨʘʞʝʥʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 50%, ʥʘ ʛʨʘʥʠʮʝ ʢʘʪʝʛʦʨʠʡ ʦʧʘʩʥʳʭ ʠ 

ʚʝʩʴʤʘ ʦʧʘʩʥʳʭ [ʐʝʢʦ, 1980]. ɺʩʝʛʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʦ 183 ʩʝʣʝʚʳʭ ʦʯʘʛʘ ʚʩʝʭ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʛʨʫʧʧ ʠ ʤʦʨʬʦʣʦʛʠʯʝʢʠʭ ʪʠʧʦʚ ʩ ʧʦʪʝʥʮʠʘʣʦʤ ʨʘʟʦʚʦʛʦ ʚʳʙʨʦʩʘ ʪʚʝʨʜʦʡ 

ʤʘʩʩʳ ʚ ʦʙʲʝʤʝ ʜʦ 100 ʪʳʩ. ʤ
3
. ʈʘʟʚʠʪʳ ʛʝʥʝʪʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ʩʝʣʝʚʳʭ ʦʯʘʛʦʚ: ʩʚʷʟʘʥʥʳʝ 

ʩʦ ʩʢʦʧʣʝʥʠʝʤ ʨʳʭʣʦʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʨʫʩʣʘʭ ʚʨʝʤʝʥʥʳʭ ʠ ʤʘʣʳʭ, ʩ 

ʧʦʜʧʨʫʞʠʚʘʥʠʝʤ ʨʝʢ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʩʦʚʨʝʤʝʥʥʳʭ ʣʝʜʥʠʢʦʚ.  

ʆʯʘʛʠ, ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʢʦʧʣʝʥʠʝʤ ʨʳʭʣʦʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʨʫʩʣʘʭ 

ʚʨʝʤʝʥʥʳʭ ʚʦʜʦʪʦʢʦʚ. ɺ ʨʘʤʢʘʭ ʵʪʦʡ ʛʝʥʝʪʠʯʝʩʢʦʡ ʛʨʫʧʧʳ ʚʳʜʝʣʷʶʪʩʷ ʧʦ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ: ʩʢʘʣʴʥʳʡ ʩʝʣʝʚʦʡ ʦʯʘʛ; ʩʝʣʝʚʦʡ ʚʨʝʟ 

(ʈʠʩʫʥʦʢ 3.19); ʦʯʘʛ ʨʘʩʩʨʝʜʦʪʦʯʝʥʠʷ ʩʝʣʝʦʙʨʘʟʦʚʘʥʠʷ; ʩʝʣʝʚʘʷ ʨʳʪʚʠʥʘ.  

ʂ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤ ʩʝʣʝʚʳʤ ʦʯʘʛʘʤ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʃʘʛʘʪʢʦʤ, ʂʘʡʪʠʢʦʤ, 

ʈʫʯʘʪʜʦʥ, ɻʠʙʠʪʘʥʜʦʥ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫʛʨʦʞʘʶʱʠʝ ʜʝʨʝʚʥʷʤ ɿʛʠʣ ʠ ʃʠʩʨʠ, ʉʝʣʝʚʳʝ 

ʚʳʥʦʩʳ ɺʦʩʪʦʯʥʦʛʦ ɿʨʫʛʘ ʦʧʘʩʥʳ ʜʣʷ ʜʝʨʝʚʥʠ ɿʨʫʛ. ʇʦʪʝʥʮʠʘʣʳ ʚʳʙʨʦʩʦʚ ʪʚʝʨʜʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ 70 ʪʳʩ. ʤ
3
.  

ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʦʯʘʛʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʜʧʨʫʞʠʚʘʥʠʝʤ ʨʝʢ ʦʩʦʙʝʥʥʦ 

ʦʧʘʩʥʳʝ ʩʚʦʝʡ ʚʥʝʟʘʧʥʦʩʪʴʶ, ʙʦʣʴʰʠʤʠ ʨʘʩʭʦʜʘʤʠ, ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ 

ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʤʛʥʦʚʝʥʥʳʤ ʩʦʟʜʘʥʠʝʤ ʫʩʣʦʚʠʡ ʩʝʣʝʦʙʨʘʟʦʚʘʥʠʷ. 

ʇʦʜʧʨʫʜʳ ʨʝʢ ʤʦʛʫʪ ʙʳʪʴ ʦʧʦʣʟʥʝʚʳʤʠ, ʦʙʚʘʣʴʥʳʤʠ [ɺʠʥʦʛʨʘʜʦʚ, 1976], ʦʯʘʛʠ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʩʦʚʨʝʤʝʥʥʳʭ ʣʝʜʥʠʢʦʚ, ʧʦ ʩʚʦʝʡ ʚʥʝʟʘʧʥʦʩʪʠ ʠ 

ʨʘʟʨʫʰʠʪʝʣʴʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʧʦʜʦʙʥʳ ʩʝʣʝʚʳʤ ʧʦʪʦʢʘʤ ʧʨʦʨʳʚʘ ʧʦʜʧʨʫʜ (ʈʠʩʫʥʦʢ 

3.20). ʂ ʦʙʲʝʢʪʘʤ ʚʥʝʟʘʧʥʦʛʦ ʧʨʦʨʳʚʘ ʦʪʥʦʩʷʪʩʷ ʤʦʨʝʥʥʳʝ ʦʟʝʨʘ, ʦʟʝʨʘ ʧʨʠʟʘʥʜʨʦʚʳʭ 

ʯʘʩʪʝʡ ʣʝʜʥʠʢʦʚ ʠ ʧʦʣʦʩʪʠ ʪʝʨʤʦʢʘʨʩʪʘ, ʚʦʟʤʦʞʥʦʝ ʥʘʣʠʯʠʝ ʢʦʪʦʨʦʛʦ ʦʪʤʝʯʘʝʪʩʷ ʧʦ 
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ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʦʪʩʘʜʢʘʤ ʠʟʦʤʝʪʨʠʯʝʩʢʦʡ ʬʦʨʤʳ ʥʘ ʧʣʦʱʘʜʢʘʭ ʟʘʭʦʨʦʥʝʥʥʳʭ ʣʝʜʥʠʢʦʚ 

ʠ ʵʬʬʝʢʪʠʥʦ ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʛʝʦʣʦʢʘʮʠʦʥʥʳʤ ʟʦʥʜʠʨʦʚʘʥʠʝʤ 

ʇʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʤʠ ʤʦʨʝʥʥʳʤʠ ʦʟʝʨʘʤʠ ʷʚʣʷʶʪʩʷ: ʦʟʝʨʦ ʚ ʧʨʘʚʦʤ ʙʦʨʪʫ 

ʚʝʨʭʦʚʴʝʚ ʨ. ɿʝʤʝʛʦʥ; ʦʟʝʨʦ ʚ ʧʨʘʚʦʤ ʙʦʨʪʫ ʚʝʨʭʦʚʴʝʚ ʨ. ɿʨʫʛ; ʦʟʝʨʦ ʂʦʟʩʢʦʝ ʚ ʚʝʨʭʦʚʴʷʭ 

ʮʠʨʢʘ ʨ. ʂʦʟʳʜʦʥ. ʆʥʠ ʦʪʥʦʩʷʪʩʷ ʢ ʨʘʟʨʷʜʫ ʦʟʝʨ ʩ ʧʦʪʝʥʮʠʘʣʦʤ ʧʨʦʨʳʚʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʩʝʟʦʥʘ ʠ ʛʠʜʨʦʤʝʪʫʩʣʦʚʠʡ, ʦʪ 20 ʪʳʩ. ʤ
3
 (ʦʟʝʨʦ ɿʨʫʛʩʢʦʝ) ʜʦ 200-300 ʪ. ʤ

3
 (ʦʟʝʨʦ 

ʂʦʟʩʢʦʝ). ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʛʣʷʮʠʘʣʴʥʳʭ ʩʝʣʝʚʳʭ 

ʧʦʪʦʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʠʤʝʥʥʦ ʩ ʩʦʚʨʝʤʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʣʝʜʥʠʢʦʚ. 

 

 

ʈʠʩʫʥʦʢ 3.19 ï ɹʦʣʴʰʘʷ ʧʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʘ ʩ ʛʫʩʪʦʡ ʩʝʪʴʶ ʵʨʦʟʠʦʥʥʳʭ ʚʨʝʟʦʚ ʩʦʟʜʘʶʪ 

ʫʩʣʦʚʠʷ ʜʣʷ ʩʝʣʝʦʙʨʘʟʦʚʘʥʠʷ ʫʞʝ ʥʘ ʨʫʙʝʞʝ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ 40ʤʤ/ʩʫʪ. ʇʨʠʤʝʨ 

ʩʝʣʝʚʦʛʦ ʚʨʝʟʘ ʨ. ɼʟʫʨʳʢʦʤʜʦʥ (ʬʦʪʦ ʊʘʚʘʩʠʝʚʘ ʈ.ɸ., 2011ʛ.) 

 

ʂ ʛʣʷʮʠʘʣʴʥʳʤ ʧʨʦʮʝʩʩʘʤ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʦʧʘʩʥʳʭ - ʩʝʣʝʚʳʝ 

ʧʦʪʦʢʠ ʧʨʦʨʳʚʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʕʪʦ ʢʘʩʘʝʪʩʷ, ʢʘʢ ʩʘʤʠʭ ʣʝʜʥʠʢʦʚ ʩ ʟʘʢʨʳʪʳʤʠ 

ʪʨʝʱʠʥʘʤʠ ʠ ʧʦʣʦʩʪʷʤʠ ʟʘʧʦʣʥʝʥʥʳʤʠ ʚʦʜʦʡ, ʪʘʢ ʠ ʫʯʘʩʪʢʦʚ ʟʘʭʦʨʦʥʝʥʥʦʡ ʯʘʩʪʠ 

ʣʝʜʥʠʢʘ (ʪʝʨʤʦʢʘʨʩʪ) ʠ ʫʯʘʩʪʢʦʚ ʨʘʟʚʠʪʠʷ ʢʘʤʝʥʥʳʭ ʛʣʝʪʯʝʨʦʚ ʩ ʣʝʜʦʚʳʤ ʷʜʨʦʤ 

ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʯʘʩʪʠʯʥʦ ʨʘʩʪʘʷʚʰʠʤ. 

ɺ ʪʘʢʠʭ ʟʘʭʦʨʦʥʝʥʥʳʭ ʧʦʣʦʩʪʷʭ ʦʙʲʝʤʳ ʚʦʜʳ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ ʚ 20-30 ʪʳʩ. ʢʫʙ. ʤ 

ʠ ʙʦʣʝʝ (ʛ. ʊʳʨʥʳʘʫʟ, ʣ. ɻʝʨʭʦʞʘʥ, 2002 ʛ.). ʇʨʦʨʳʚ ʚʦʜ ʪʘʢʦʡ ʧʨʠʨʦʜʳ, ʚʥʝʟʘʧʝʥ, 
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ʧʨʦʭʦʜʠʪ ʚ ʧʦʣʥʦʤ ʩʚʦʝʤ ʦʙʲʝʤʝ ʦʜʥʦʤʦʤʝʥʪʥʦ ʠ ʚ ʢʨʘʪʯʘʡʰʝʝ ʚʨʝʤʷ ʦʙʨʘʟʫʝʪ ʤʦʱʥʳʡ 

ʩʝʣʝʚʦʡ ʧʦʪʦʢ. ʅʘʣʠʯʠʝ ʪʝʨʤʦʢʘʨʩʪʘ ʦʪʤʝʯʝʥʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʫʱʝʣʴʷʭ, ʢʘʢ ʧʦ 

ʪʝʣʘʤ ʟʘʭʦʨʦʥʝʥʥʳʭ (ʟʘʙʨʦʥʠʨʦʚʘʥʥʳʭ) ʣʝʜʥʠʢʦʚ, ʪʘʢ ʠ ʧʦ ʢʘʤʝʥʥʳʤ ʛʣʝʪʯʝʨʘʤ. ɺʩʝ 

ʧʣʦɦʘʜʢʠ ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʟʘʩʪʨʦʡʢʠ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ. 

 

 

ʈʠʩʫʥʦʢ 3.20 ï ʇʨʦʨʳʚ ʧʦʜʧʨʫʜʥʳʭ ʚʦʜ ʨ. ɸʜʘʡʢʦʤʜʦʥ ʫ ʩ. ɺʝʨʭ. ɿʘʨʘʤʘʛ (ʬʦʪʦ 

ɸʛʠʙʘʣʦʚʦʡ ɺ.ɺ., ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʬʦʥʜʳ ʉʆɻʈʕ, 1987ʛ.).  

 

ɼʝʨʝʚʥʷ ʃʠʩʨʠ (ʈʠʩʫʥʦʢ 3.15) ʩ ʣʝʚʦʛʦ ʙʦʨʪʘ ʨ. ʄʘʤʠʩʦʥʜʦʥ ʧʦʜʚʝʨʛʘʝʪʩʷ 

ʚʦʟʜʝʡʩʪʚʠʶ ʩʝʣʝʚʦʛʦ ʧʦʪʦʢʘ ʨʫʯʴʷ ʃʘʛʘʪʢʦʤ. ʉʝʣʝʚʦʡ ʦʯʘʛ ʢʦʤʧʣʝʢʩʥʳʡ 

ʤʥʦʛʦʢʘʤʝʨʥʳʡ. ʆʪʤʝʯʝʥʳ ʥʝʩʢʦʣʴʢʦ ʫʯʘʩʪʢʦʚ ʚʦʟʤʦʞʥʦʛʦ ʦʧʦʣʟʥʝʚʦʛʦ ʠ ʩʝʣʝʚʦʛʦ 

ʧʝʨʝʢʨʳʪʠʷ ʨʫʩʣʘ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʚʦʜʦʥʘʢʦʧʠʪʝʣʝʡ ʧʨʦʨʳʚʥʦʛʦ ʪʠʧʘ ʦʙʲʝʤʦʤ ʜʦ 10-15 

ʪ. ʤ
3
. ʍʘʨʘʢʪʝʨ ʥʘʢʦʧʣʝʥʠʷ ʤʘʪʝʨʠʘʣʘ - ʦʧʦʣʟʥʝʚʦʡ, ʦʙʚʘʣʴʥʳʡ, ʦʩʳʧʥʦʡ, ʵʨʦʟʠʦʥʥʳʡ, 

ʩʝʣʝʚʦʡ. 

ɺʦʜʦʩʙʦʨʥʘʷ ʧʣʦʱʘʜʴ 10,7 ʢʤ
2
 ʧʨʠ ʚʳʧʘʜʝʥʠʠ ʦʩʘʜʢʦʚ ʥʘ ʫʨʦʚʥʝ ʧʝʨʚʦʡ 

ʩʝʣʝʦʙʨʘʟʫʶʱʝʡ ʩʪʫʧʝʥʠ ʚ 40 ʤʤ, ʧʣʦʱʘʜʴ ʧʨʠʥʠʤʘʝʪ ʥʘ ʩʝʙʷ ʜʦ 500 ʪʳʩ. ʤ
3
 ʚʦʜʳ. 

ʌʘʢʪʠʯʝʩʢʠ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʡ ʦʙʲʝʤ ʚʳʙʨʦʩʘ ʚ 1970 ʦʧʨʝʜʝʣʷʣʩʷ ʚ 30 ʪʳʩ. ʤ
3
. 

ʈʘʟʨʫʰʝʥʘ ʯʘʩʪʴ ʩʝʣʘ ʠ ʢʘʤʝʥʥʳʡ ʘʨʦʯʥʳʡ ʤʦʩʪ ʥʘ ɺʦʝʥʥʦ-ʆʩʝʪʠʥʩʢʦʡ ʜʦʨʦʛʝ, 

ʧʦʩʪʨʦʝʥʥʳʡ ʚ 1897 ʛ. ʐʠʨʠʥʘ ʧʦʪʦʢʘ ʩʦʩʪʘʚʣʷʣʘ 57 ʤ. 

ʅʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʙʦʨʪʫ ʥʘ ʧʣʦʱʘʜʢʫ ʚʦʟʜʝʡʩʪʚʫʝʪ ʝʱʝ ʦʜʠʥ ʩʝʣʝʚʦʡ ʙʘʩʩʝʡʥ 

ï ʂʘʡʪʠʢʦʤʜʦʥ. ʉʝʣʝʚʦʡ ʦʯʘʛ ʢʦʤʧʣʝʢʩʥʳʡ, ʤʥʦʛʦʢʘʤʝʨʥʳʡ ʩ ʨʘʟʥʳʤʠ 
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ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʪʠʧʘʤʠ ʧʦʜʧʠʪʳʚʘʶʱʠʭ ʢʘʤʝʨ ï 21. ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʚʦʜʦʪʦʢʘ 7, 21 

ʢʤ, ʩʨʝʜʥʠʡ ʫʢʣʦʥ 0,22. ɺʦʜʦʩʙʦʨʥʘʷ ʧʣʦʱʘʜʴ 10,5 ʢʤ
2
, ʧʨʠ ʚʳʧʘʜʝ ʦʩʘʜʢʦʚ ʚ 40 ʤʤ, 

ʙʘʩʩʝʡʥ ʧʨʠʥʠʤʘʝʪ ʜʦ 500 ʪʳʩ. ʤ
3
 ʚʦʜʥʦʡ ʤʘʩʩʳ.  

ʇʦʪʝʥʮʠʘʣ ʨʘʟʦʚʦʛʦ ʚʳʙʨʦʩʘ ʪʚʝʨʜʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ 100-150 ʪʳʩ. 

ʢʫʙ. ʤ. ʌʘʢʪʠʯʝʩʢʠ ʟʘʬʠʢʩʠʨʦʚʘʥ ʚ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ (3 ʨʘʟʘ) ʩ ʦʙʲʝʤʘʤʠ ʚʳʙʨʦʩʦʚ ʦʪ 20 

ʜʦ 35 ʪʳʩ. ʢʫʙ. ʤ ʩ ʧʦʣʥʳʤ ʧʝʨʝʢʨʳʪʠʝʤ ʨʫʩʣʘ ʨ. ʄʘʤʠʩʦʥʜʦʥ. 

ʉ ʣʝʚʦʛʦ ʙʦʨʪʘ ʨ. ʄʘʤʠʩʦʥʜʦʥ (ʈʠʩʫʥʦʢ 3.5) ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʚʦʟʜʝʡʩʪʚʫʝʪ ʩʝʣʝʚʦʡ 

ʧʦʪʦʢ ʈʫʯʘʪʜʦʥ. ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʛʣʘʚʥʦʛʦ ʚʦʜʦʪʦʢʘ - 3,52 ʢʤ, ʫʢʣʦʥ - 0,28, ʧʣʦʱʘʜʴ 

ʚʦʜʦʩʙʦʨʘ - 3,07 ʢʤ
2
. ɹʘʩʩʝʡʥ ʤʥʦʛʦʢʘʤʝʨʥʳʡ ï ʚʩʝʛʦ 11ʢʘʤʝʨ, ʟʘʧʘʩ ʦʙʣʦʤʦʯʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʤʠʣʣʠʦʥʳ ʢʫʙ.ʤ. 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʯʘʩʪʠ ʩʝʣʝʚʦʛʦ 

ʧʦʨʘʞʝʥʠʷ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʨ. ɹʫʙʫʜʦʥ (ʈʠʩʫʥʢʠ 3.5, 3.15). ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʦʩʥʦʚʥʦʛʦ 

ʚʦʜʦʪʦʢʘ 9,2 ʢʤ, ʩʨʝʜʥʠʡ ʫʢʣʦʥ ï 0,22, ʧʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʘ ï 23,41 ʢʤ
2
. ɹʘʩʩʝʡʥ ʩʣʝʜʫʝʪ 

ʦʪʥʝʩʪʠ ʢ ʤʥʦʛʦʢʘʤʝʨʥʳʤ, ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʪʠʧʘʤ ʢ ʢʦʤʧʣʝʢʩʥʳʤ (ʚʨʝʟʳ, ʨʳʪʚʠʥʳ, 

ʩʢʘʣʴʥʳʝ, ʨʘʩʩʨʝʜʦʪʦʯʝʥʥʦʛʦ ʪʠʧʘ ʩʝʣʝʦʙʨʘʟʦʚʘʥʠʷ). ʉʝʣʝʚʦʡ ʙʘʩʩʝʡʥ ɻʠʙʠʪʘʥʜʦʥ 

ʨʘʩʧʦʣʦʞʝʥ ʚ 200 ʤ ʟʘʧʘʜʥʝʝ ʩ. ɿʛʠʣ ʚ ʣʝʚʦʤ ʙʦʨʪʫ ʨ. ɿʝʤʝʛʦʥ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʫʛʨʦʞʘʝʪ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʝ ʜʝʨʝʚʥʠ ɿʛʠʣ (ʈʠʩʫʥʢʠ 3.6). ɼʣʠʥʘ ʛʣʘʚʥʦʛʦ ʚʦʜʦʪʦʢʘ 

4,91 ʢʤ, ʩʨʝʜʥʠʡ ʫʢʣʦʥ - 0,25, ʧʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʘ - 2,58 ʢʤ
2
. ʇʦʩʪʫʧʣʝʥʠʝ ʪʚʝʨʜʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ, ʦʧʦʣʟʥʝʚʘ,̫ ʩʝʣʝʚʘ,̫ ʦʩʳʧʥʘ,̫ ʦʙʚʘʣʴʥʘ,̫ ʣʘʚʠʥʥʘ.̫ ɿʘʧʘʩʳ ï ʤʠʣʣʠʦʥʳ 

ʢʫʙ.ʤ.  

ʆʙʲʝʤʳ ʥʘʢʦʧʠʪʝʣʝʡ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ 5-10 ʪʳʩ. ʤ3 ʠ ʧʨʠ ʧʨʦʨʳʚʝ ʚ ʪʝʯʝʥʠʝ 50-70 

ʩʝʢ. ʦʙʝʩʧʝʯʠʪʴ ʨʘʩʭʦʜ ʜʦ 100 ʤ
3
/ʩʝʢ ʩʦ ʚʩʝʤʠ ʚʳʪʝʢʘʶʱʠʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ. ʌʨʦʥʪ 

ʧʦʨʘʞʝʥʠʷ ʚ ʩʝʢʪʦʨʝ ʜʦ 60
ʦ
 ʥʘ ʫʨʦʚʥʝ ʜʝʡʩʪʚʫʶʱʝʡ ʜʦʨʦʛʠ ʜʦʩʪʠʛʥʝʪ ʜʦ 500 ʤ. ʆʙʲʝʤ 

ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʚʳʙʨʦʩʘ ʪʚʝʨʜʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ 100 ʪ. ʤ
3
. 

ʉʝʣʝʚʦʡ ʙʘʩʩʝʡʥ ʨ. ɿʛʠʣ (ɹʝʙʝʪʳʜʦʥ) ʩ ʧʨʘʚʦʛʦ ʙʦʨʪʘ ʨ. ɿʝʤʝʛʦʥ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ 

ʧʣʦʱʘʜʢʫ ʟʘʩʪʨʦʡʢʠ ʜʝʨʝʚʥʠ ɿʛʠʣ. 

ɼʣʠʥʘ ʦʩʥʦʚʥʦʛʦ ʧʦʪʦʢʘ 3,92 ʢʤ, ʫʢʣʦʥ - 0,36, ʧʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʘ - 3,81 ʢʤ
2
. 

ɹʘʩʩʝʡʥ ʤʥʦʛʦʢʘʤʝʨʥʳʡ, ʢʦʤʧʣʝʢʩʥʳʡ ʆʙʲʝʤ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʚʳʙʨʦʩʘ ʪʚʝʨʜʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʚ 80-100 ʪ. ʤ
3
, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʡ- 23 ʪ. ʤ

3
 ʩ 

ʧʝʨʝʢʨʳʪʠʝʤ ʨʫʩʣʘ ʨ. ɿʝʤʝʛʦʥ. ɿʦʥʘ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʦʨʘʞʝʥʠʷ ʚ ʩʝʢʪʦʨʝ 90
ʦ
 ʧʨʠ 

ʰʠʨʠʥʝ ʬʨʦʥʪʘ ʥʘ ʫʨʦʚʥʝ ʨʫʩʣʘ ʨ. ɿʝʤʝʛʦʥ ʜʦ 1000 ʤ. 
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ʉʝʣʝʚʦʡ ʙʘʩʩʝʡʥ ɼʟʫʘʨʳʢʦʤʜʦʥ (ʂʦʰ ʂʠʤʘ) ʨʘʩʧʦʣʦʞʝʥ ʚ ʧʨʘʚʦʤ ʙʦʨʪʫ ʨ. ɿʝʤʝʛʦʥ 

ʚʦʟʜʝʡʩʪʚʫʷ ʥʘ ʶʞʥʫʶ ʯʘʩʪʴ ʜʝʨʝʚʥʠ ɿʛʠʣ (ʈʠʩʫʥʦʢ 3.4). ɼʣʠʥʘ ʛʣʘʚʥʦʛʦ ʚʦʜʦʪʦʢʘ - 5,82 

ʢʤ, ʩʨʝʜʥʠʡ ʫʢʣʦʥ - 0,26, ʚʦʜʦʩʙʦʨʥʘʷ ʧʣʦʱʘʜʴ - 7,47 ʢʚ. ʢʤ. ɹʘʩʩʝʡʥ ʤʥʦʛʦʢʘʤʝʨʥʳʡ ʩ 

ʧʦʣʥʳʤ ʥʘʙʦʨʦʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʪʠʧʦʚ. ʇʦʪʝʥʮʠʘʣ ʙʘʩʩʝʡʥʘ ʩ ʝʛʦ ʦʛʨʦʤʥʦʡ 

ʚʦʜʦʩʙʦʨʥʦʡ ʧʣʦʱʘʜʴʶ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ 100 ʪʳʩ. ʤ
3
.  

ʇʣʦʱʘʜʢʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʝʨʝʚʥʠ ʂʦʟʳʢʦʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫʛʨʦʞʘʝʪ 3 ʩʝʣʝʚʳʭ 

ʦʯʘʛʘ (ʚʦʜʦʩʙʦʨʳ 54, 56, 57), ʚ ʟʦʥʝ ʨʘʟʛʨʫʟʢʠ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʪʩʷ ʫʢʘʟʘʥʥʘʷ ʧʣʦʱʘʜʢʘ 

(ʈʠʩʫʥʢʠ 3.6). ʉʪʨʦʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʢʠ ʜʝʨʝʚʥʠ ɿʨʫʛ, ʢʘʢ ʥʠʞʥʷʷ, ʪʘʢ ʠ ʚʝʨʭʥʷʷ 

ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ (ʈʠʩʫʥʢʠ 3.8).  

ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʩʝʨʴʝʟʥʳʭ ʩʝʣʝʚʳʭ ʙʘʩʩʝʡʥʦʚ ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʥʠʞʥʶʶ ʯʘʩʪʴ 

ʟʘʩʪʨʦʡʢʠ ʜʝʨʝʚʥʠ ɿʨʫʛ ʷʚʣʷʝʪʩʷ ʩʝʣʝʚʦʡ ʦʯʘʛ ʚʦʜʦʩʙʦʨʘ 103. ʆʯʘʛ ʤʥʦʛʦʢʘʤʝʨʥʳʡ, 

ʩʢʘʣʴʥʳʡ, ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʦʩʥʦʚʥʦʛʦ ʚʦʜʦʪʦʢʘ - 1,91 ʢʤ, ʩʨʝʜʥʠʡ ʫʢʣʦʥ - 0,40, ʧʣʦʱʘʜʴ 

ʚʦʜʦʩʙʦʨʘ - 0,95 ʢʤ
2
. ɺʝʩʴ ʦʯʘʛ ʩʣʦʞʝʥ ʪʝʨʨʠʛʝʥʥʳʤʠ ʧʦʨʦʜʘʤʠ, ʜʝʩʪʨʫʢʪʠʨʦʚʘʥʥʳʤʠ 

ʩʝʡʩʤʦʚʦʟʜʝʡʩʪʚʠʝʤ ʚ ʛʦʣʦʮʝʥʝ. ʇʨʠ ʣʠʚʥʝʚʦʤ ʜʦʞʜʝ ʩ ʚʳʧʘʜʝʥʠʝʤ ʜʦ 40-50 ʤʤ 

ʧʣʦʱʘʜʴ ʧʨʠʥʠʤʘʝʪ ʥʘ ʩʝʙʷ ʦʢʦʣʦ 40-50 ʪʳʩ. ʤ
3
 ʚʦʜʳ. 

 

3.3.4 ʆʙʚʘʣʴʥʦ-ʦʩʳʧʥʳʝ ʧʨʦʮʝʩʩʳ 

 

ʆʢʦʣʦ 80% ʚʩʝʡ ʧʣʦʱʘʜʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʝʨʝʢʨʳʪʘ ʨʳʭʣʦʦʙʣʦʤʦʯʥʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ, ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʧʨʦʜʫʢʪʦʤ ʠʤʝʥʥʦ ʦʙʚʘʣʴʥʦ-

ʦʩʳʧʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʇʨʠʯʠʥʘʤʠ ʦʙʚʘʣʦʚ ʚ ʫʩʣʦʚʠʷʭ ʨʝʟʢʦ ʨʘʩʯʣʝʥʝʥʥʦʛʦ ʨʝʣʴʝʬʘ ʠ ʥʘʣʠʯʠʠ 

ʠʥʪʝʥʩʠʚʥʦ ʜʠʩʣʦʮʠʨʦʚʘʥʥʳʭ ʧʦʨʦʜ ʷʚʣʷʶʪʩʷ: ʘʢʪʠʚʥʳʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, 

ʚʝʩʴʤʘ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʪʝʨʨʠʪʦʨʠʡ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʩʪʳʢʘʭ ʤʝʛʘʧʣʠʪ; ʷʚʣʝʥʠʷ 

ʥʘʢʦʧʣʝʥʥʦʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ (ʧʨʠʨʦʜʥʦʛʦ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ); 

ʩʝʡʩʤʦʚʦʟʜʝʡʩʪʚʠʝ (ʈʠʩʫʥʦʢ 3.21); ʤʝʭʘʥʠʟʤ ʨʘʙʦʪʳ ʪʨʝʱʠʥ ʙʦʨʪʦʚʦʛʦ ʦʪʧʦʨʘ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʢ ʦʙʚʘʣʦʦʧʘʩʥʳʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʣʶʙʦʡ ʢʨʫʪʦʩʢʣʦʥʥʳʡ (ʜʦ 50Á-

90Á) ʫʯʘʩʪʦʢ, ʩʣʦʞʝʥʥʳʡ ʩʢʘʣʴʥʳʤʠ ʧʦʨʦʜʘʤʠ, ʥʦ ʢ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʤ ʩʣʝʜʫʝʪ 

ʦʪʥʝʩʪʠ ʫʯʘʩʪʢʠ ʨʘʟʚʠʪʠʷ ʤʦʱʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ (ʎʝʩʩʢʠʡ ʥʘʜʚʠʛ ʠ ʩʝʨʠʷ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʨʘʟʣʦʤʦʚ ʶʞʥʦʛʦ ʩʢʣʦʥʘ - ʉʝʚʝʨʥʳʡ ʠ ʅʘʨʩʢʠʡ ʨʘʟʣʦʤʳ, ʊʠʙʩʢʠʡ, 

ʍʘʣʘʮʠʥʩʢʠʡ, ɿʛʠʣʴʩʢʠʡ, ʉʘʫʭʦʭʩʢʠʡ) ʠ ʟʦʥʳ ʨʘʟʚʠʪʠʷ ʥʦʚʝʡʰʠʭ ʨʘʟʨʳʚʥʳʭ 
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ʩʝʡʩʤʦʜʠʩʣʦʢʘʮʠʡ, ʢʘʢ ʩʧʦʩʦʙʘ ʨʘʟʨʷʜʢʠ ʵʥʜʦʛʝʥʥʳʭ ʪʝʢʪʦʥʦʤʘʛʤʘʪʠʯʝʩʢʠʭ 

ʥʘʧʨʷʞʝʥʠʡ. 

 

ʈʠʩʫʥʦʢ 3.21 ï ʇʨʦʷʚʣʝʥʠʝ ʩʝʡʩʤʦʜʠʩʣʦʢʘʮʠʡ ʚ ʚʝʨʭʦʚʴʷʭ ʂʦʟʳʜʦʥ: I-II - 

ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʝ ʰʚʳ; 1, 2, 3- ʩʝʡʩʤʠʯʝʩʢʠʝ ʩʢʦʣʳ; ʘ, ʙ ïʦʙʚʘʣʳ ʠ ʦʩʳʧʠ.  

(ʬʦʪʦ ʊʘʚʘʩʠʝʚʘ ʈ.ɸ.) 

 

ʀʥʪʝʥʩʠʚʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʦʙʚʘʣʴʥʦ-ʦʩʳʧʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʩʭʦʜʷʪ ʚ ʟʦʥʘʭ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, ʦʪʯʝʪʣʠʚʦ ʧʨʦʷʚʣʷʶʱʠʭʩʷ ʚ ʩʝʡʩʤʠʯʝʩʢʠʭ ʠ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʣʷʭ. 

ʆʙʚʘʣʴʥʦ-ʦʩʳʧʥʳʝ ʧʨʦʮʝʩʩʳ ʧʦʨʘʞʘʶʪ ʜʦ 30% ʚʩʝʡ ʧʣʦʱʘʜʠ. ɽʩʣʠ ʤʝʪʦʜʳ 

ʠʥʞʝʥʝʨʥʦʡ ʟʘʱʠʪʳ ʦʪ ʦʩʳʧʥʳʭ ʧʨʦʮʝʩʩʦʚ ʦʙʱʝʠʟʚʝʩʪʥʳ, ʪʦ ʦʪ ʦʙʚʘʣʦʚ ʢʨʫʧʥʳʭ 

ʤʘʩʰʪʘʙʦʚ ʤʦʞʝʪ ʙʳʪʴ ʪʦʣʴʢʦ ʢʘʪʝʛʦʨʠʯʝʩʢʠʡ ʟʘʧʨʝʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢʘʢʠʭ ʙʳ ʪʦ, ʥʠ 

ʙʳʣʦ ʢʘʧʠʪʘʣʴʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʚ ʟʦʥʘʭ ʠʭ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʦʨʘʞʝʥʠʷ. 

 

3.3.5 ʆʧʦʣʟʥʠ 

 

ʆʧʦʣʟʥʝʚʳʝ ʥʘʢʦʧʣʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʙʦʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʰʠʨʦʢʦ, 

ʜʠʘʛʥʦʩʪʠʨʫʶʪʩʷ ʚʧʦʣʥʝ ʫʚʝʨʝʥʥʦ ʧʦ ʥʘʣʠʯʠʶ ʦʧʦʣʟʥʝʚʳʭ ʮʠʨʢʦʚ ʚ 

ʚʳʰʝʨʘʩʧʦʣʦʞʝʥʥʦʡ ʯʘʩʪʠ ʩʢʣʦʥʘ, ʧʦ ʤʦʨʬʦʣʦʛʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʢʦʧʣʝʥʠʡ. 

ʆʧʦʣʟʥʠ ʵʪʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʢʦʥʩʝʢʚʝʥʪʥʳʝ, ʨʘʟʣʠʯʥʳʭ ʨʘʟʤʝʨʦʚ, ʜʦʩʪʘʪʦʯʥʳʭ ʜʣʷ 

ʮʝʣʝʡ ʢʘʨʪʠʨʦʚʘʥʠʷ ʚ ʪʨʝʙʫʝʤʦʤ ʤʘʩʰʪʘʙʝ ʠ ʢʨʫʧʥʳʝ, ʩʣʠʚʰʠʝʩʷ, ʬʦʨʤʠʨʫʶʱʠʝ 
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ʦʧʦʣʟʥʝʚʳʝ ʩʢʣʦʥʳ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ, ʦʥʠ ʦʙʣʘʜʘʶʪ ʷʩʥʦ ʚʳʨʘʞʝʥʥʳʤʠ 

ʧʨʠʟʥʘʢʘʤʠ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʥʘʢʦʧʣʝʥʠʡ ʠ ʦʪʥʝʩʝʥʳ ʢ ʛʦʣʦʮʝʥʫ. ɹʦʣʝʝ 

ʜʨʝʚʥʠʝ ʛʝʥʝʨʘʮʠʠ ʧʦʜʦʙʥʳʭ ʥʘʢʦʧʣʝʥʠʡ ʥʝ ʚʳʷʚʣʝʥʳ (ʈʠʩʫʥʢʠ 3.4;3.5;3.8;3.11). 

ʏʝʪʢʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʩʚʷʟʴ ʦʧʦʣʟʥʝʚʳʭ ʥʘʢʦʧʣʝʥʠʡ ʩ ʣʠʪʦʣʦʛʠʝʡ ʢʦʨʝʥʥʳʭ 

ʧʦʨʦʜ: ʚ ʦʩʥʦʚʥʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʦʥʠ ʠʤʝʶʪ ʚ ʧʨʝʜʝʣʘʭ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ 

ʦʪʣʦʞʝʥʠʡ ʶʨʳ ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ ɹʫʙʫʜʦʥʘ, ʈʫʯʘʪʜʦʥʘ, ʃʘʛʘʪʢʦʤʘ.  

ʄʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʧʦʣʟʥʝʚʳʝ ʥʘʢʦʧʣʝʥʠʷ ʜʦʩʪʠʛʘʶʪ ʚ ʙʘʩʩʝʡʥʝ 

ʈʫʯʘʪʜʦʥʘ ʥʘ ʤʝʞʜʫʨʝʯʥʦʤ ʚʦʜʦʨʘʟʜʝʣʝ ʩ ʜʦʣʠʥʦʡ ʃʘʛʘʪʢʦʤʘ ʠ ʚ ʜʦʣʠʥʝ ʧʦʩʣʝʜʥʝʛʦ. ɺ 

ʦʙʝʠʭ ʜʦʣʠʥʘʭ ʦʧʦʣʟʥʝʚʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʧʦʨʘʞʝʥʳ ʦʙʘ ʩʢʣʦʥʘ ʜʦʣʠʥ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʫʯʘʩʪʢʦʚ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʦʜʧʨʫʞʠʚʘʥʠʷ ʨʫʩʣʘ. ʆʧʦʣʟʥʝʚʳʝ ʥʘʢʦʧʣʝʥʠʷ ʠʤʝʶʪ ʚ ʩʚʦʝʤ 

ʙʦʣʴʰʠʥʩʪʚʝ ʧʨʠʟʥʘʢʠ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʘʢʪʠʚʠʟʘʮʠʠ ʩʢʣʦʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ [Beetham et 

al., 2002]. 

ɺ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʜʦʣʠʥʳ ʂʦʟʳʜʦʥʘ, ʚ ʝʝ ʣʝʚʦʤ ʙʦʨʪʫ ʚʳʷʚʣʝʥʳ ʜʚʘ ʦʧʦʣʟʥʝʚʳʭ 

ʪʝʣʘ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘʜ ʧʣʦʱʘʜʢʦʡ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʝʨʝʚʥʠ çʂʦʟʳʢʦʤè.  

ʇʦ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ ʥʘʠʙʦʣʴʰʝʝ ʙʝʩʧʦʢʦʡʩʪʚʦ ʚʳʟʳʚʘʝʪ ʫʯʘʩʪʦʢ ʘʚʪʦʜʦʨʦʛʠ 

ʤʝʞʜʫ ʩ.ʩ. ʊʠʙ ʠ ʉʘʪʘʪ. ɿʜʝʩʴ ʥʘ ʠʥʪʝʨʚʘʣʝ 2,5 ʢʤ ʦʪʤʝʯʝʥʳ 5 ʦʧʦʣʟʥʝʡ, ʠʟ ʢʦʪʦʨʳʭ 

ʥʘʠʙʦʣʝʝ ʦʧʘʩʝʥ ʦʧʦʣʟʝʥʴ çʉʘʪʘʪè, ʩʦʰʝʜʰʠʡ ʚ ʢʦʥʮʝ ʤʘʨʪʘ 2010ʛ ʠ ʧʦʚʨʝʜʠʚʰʠʡ 

ʫʯʘʩʪʦʢ ʧʦʣʦʪʥʘ ʜʦʨʦʛʠ ʜʣʠʥʦʡ 60ʤ ʠ ʨʘʟʨʫʰʠʚʰʠʡ ʧʦʜʧʦʨʥʫʶ ʩʪʝʥʫ. ɽʛʦ ʦʙʱʠʡ ʦʙʲʝʤ 

ʦʩʦʩʪʘʚʣʷʝʪ 2,0-2,5 ʤʣʥ. ʤ
3
, ʘʢʪʠʚʥʘʷ ʯʘʩʪʴ ʦʢʦʣʦ 800 ʪʳʩ. ʤ

3
.  

 

3.3.6 ʃʘʚʠʥʳ 

 

ʃʘʚʠʥʳ ̫ʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤʠ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʠʟ-

ʟʘ ʙʳʩʪʨʦʛʦ ʨʘʟʚʠʪʠ ̫ʦʯʘʛʘ, ʢʨʘʪʥʦʩʪʠ, ʩʢʦʨʦʩʪʴʶ ʧʨʦʪʝʢʘʥʠʷ, ʩʦʢʨʫʰʠʪʝʣʴʥʦʩʪʠ. ɺʩʝʛʦ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʦ 388 ʦʯʘʛʦʚ ʣʘʚʠʥ ʣʦʪʢʦʚʦʛʦ ʪʠʧʘ ʩ ʧʦʪʝʥʮʠʘʣʦʤ 

ʚʳʙʨʦʩʘ 5 ʪʳʩ. ʢʫʙ. ʤ ʠ ʚʳʰʝ, ʠʟ ʢʦʪʦʨʳʭ 27 ʧʦʪʝʥʮʠʘʣʴʥʦ ʙʫʜʫʪ ʫʛʨʦʞʘʪʴ ʞʠʣʳʤ 

ʢʦʤʧʣʝʢʩʘʤ. ʅʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ 14 ʣʘʚʠʥʥʳʭ ʦʯʘʛʦʚ, ʠʤʝʶʱʠʭ ʩʚʦʠ 

ʥʦʤʝʨʘ ʚ ʢʘʜʘʩʪʨʝ ʣʘʚʠʥʥʦʡ ʩʣʫʞʙʳ (ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝʢʦʪʦʨʳʭ ʧʨʠʚʝʜʝʥʳ ʥʠʞʝ). 

ʈʘʟʦʚʳʡ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʡ ʚʳʙʨʦʩ ʣʘʚʠʥʥʦʡ ʤʘʩʩʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʜʦʩʪʠʛʘʣ 150 ʪʳʩ. 

ʢʫʙ. ʤ. 
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ʃʘʚʠʥʳ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʛʝʦʵʢʦʣʦʛʠʶ ʪʦʣʴʢʦ ʚ ʥʝʛʘʪʠʚʥʦʤ ʨʫʩʣʝ, ʥʘʥʦʩʷ ʫʱʝʨʙ 

ʜʨʝʚʦʩʪʦʶ, ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʤʫ ʩʣʦʶ, ʚʦʚʣʝʢʘʷ ʛʣʳʙʦʚʦ-ʱʝʙʝʥʠʩʪʳʡ ʩʢʣʦʥʦʚʳʡ 

ʤʘʪʝʨʠʘʣ, ʨʘʟʨʳʭʣʷʷ ʠʤʠ ʠ ʫʛʣʫʙʣʷʷ ʣʘʚʠʥʥʳʝ ʣʦʪʢʠ.  

ɹʦʣʝʝ ʚʩʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳ ʣʦʪʢʦʚʳʝ ʣʘʚʠʥʳ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʛʦʜʘ, 

ʛʠʜʨʦʤʝʪʝʦʫʩʣʦʚʠʡ ʠ ʧʦʜʛʦʪʦʚʢʠ ʩʢʣʦʥʦʚ ʩʭʦʜʷʪ ʣʘʚʠʥʳ ʤʦʢʨʳʝ, ʩʫʭʠʝ, ʧʳʣʝʚʠʜʥʳʝ, 

ʧʣʘʩʪʦʚʳʝ (çʩʥʝʞʥʳʝ ʜʦʩʢʠè) ʠ ʧʦʣʫʞʠʜʢʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪʩʷ ʧʦʩʣʝ 

ʚʳʧʘʜʝʥʠʷ ʦʩʘʜʢʦʚ ʚ ʚʠʜʝ ʜʦʞʜʷ ʥʘ ʩʢʣʦʥʳ, ʧʝʨʝʛʨʫʞʝʥʥʳʝ ʩʥʝʛʦʤ. ɹʦʣʴʰʠʥʩʪʚʦ ʣʘʚʠʥ 

ʦʪʥʦʩʠʪʩʷ ʢ ʨʘʟʨʷʜʫ ʩʢʦʨʦʩʪʥʳʭ (ʙʦʣʝʝ 100-150 ʢʤ/ʯʘʩ) ʠ ʦʙʣʘʜʘʶʪ ʤʦʱʥʳʤʠ ʫʜʘʨʥʳʤʠ 

ʚʦʣʥʘʤʠ, ʩʧʦʩʦʙʥʳʤʠ ʧʦʜʥʷʪʴ ʚ ʚʦʟʜʫʭ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʫʶ ʪʝʭʥʠʢʫ (ʘʚʪʦʤʦʙʠʣʠ, 

ʙʫʣʴʜʦʟʝʨʳ ʠ ʧʨ.). ʂʘʢ ʧʨʘʚʠʣʦ, ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʨʫʩʣʘ ʨʝʢ ʩ ʧʝʨʝʙʨʦʩʦʤ ʩʥʝʞʥʦʡ ʤʘʩʩʳ 

ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ ʙʦʨʪ. ʇʣʦʱʘʜʢʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʝʨʝʚʥʠ ʃʠʩʨʠ (ʈʠʩʫʥʦʢ 3.22) 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʧʦʜʚʝʨʛʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʣʘʚʠʥ, ʢʘʢ ʩ ʧʨʘʚʦʛʦ, ʪʘʢ ʠ ʩ ʣʝʚʦʛʦ 

ʙʦʨʪʦʚ ʨ. ʄʘʤʠʩʦʥʜʦʥ (ʈʠʩʫʥʦʢ 3.8). 

  

 

ʈʠʩʫʥʦʢ 3.22 ï ʇʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʛʘʟʦʧʨʦʚʦʜʘ ʩʭʦʜʘ ʣʘʚʠʥʥʦʛʦ ʦʯʘʛʘ ˉ67 ʨʘʟʨʳʚ ʠ ʩʙʨʦʩ 

ʚʥʠʟ ʢ ʨʝʢʝ 150ʤ. (ʬʦʪʦ ʏʦʪʯʘʝʚʘ ʍ.ʆ., ʥʦʷʙʨʴ, 2011ʛ) 

 

ʅʘ ʧʣʦʱʘʜʢʫ ʜʝʨʝʚʥʠ çɿʨʫʛè ʤʦʛʫʪ ʧʦʩʪʫʧʘʪʴ ʩʥʝʞʥʳʝ ʤʘʩʩʳ ʠʟ ʣʘʚʠʥʥʳʭ ʦʯʘʛʦʚ 

103 ʠ 95, ʘ ʪʘʢʞʝ ʚʝʨʭʥʠʭ 2ʭ ʢʘʤʝʨ ʦʯʘʛʘ 104 ʧʦ ʶʞʥʳʤ ʩʢʣʦʥʘʤ ʛ. ɻʠʥʘʪ (ʈʠʩʫʥʦʢ 

3.11). 
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ʃʘʚʠʥʥʳʡ ʦʯʘʛ 103, ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ, ʤʥʦʛʦʢʘʤʝʨʥʳʡ, ʩʢʘʣʴʥʳʡ, 

ʚʦʜʦʩʙʦʨʥʘʷ ʧʣʦʱʘʜʴ - 0,95 ʢʤ2, ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʧʦ ʩʘʤʦʤʫ ʜʣʠʥʥʦʤʫ ʣʦʪʢʫ 1,91 ʢʤ, 

ʩʨʝʜʥʠʡ ʫʢʣʦʥ - 0,4. ʆʙʱʠʡ ʩʥʝʛʦʟʘʧʘʩ ʜʦ 1 ʤʣʥ. ʤ3, ʨʘʩʯʝʪʥʳʡ ʨʘʟʦʚʳʡ ʚʳʙʨʦʩ ʜʦ 300 

ʪʳʩ. ʤ3. ɿʘʬʠʢʩʠʨʦʚʘʥʥʳʡ - 40-50 ʪʳʩ. ʤ3. 

 

3.3.7 ʃʝʜʥʠʢʠ, ʢʘʤʝʥʥʳʝ ʛʣʝʪʯʝʨʳ ʠ ʧʨʠʣʝʜʥʠʢʦʚʳʝ ʦʟʝʨʘ. 

 

ʃʝʜʥʠʢʠ ʠ ʛʣʝʪʯʝʨʳ ʚ ʚʳʩʦʢʦʛʦʨʴʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʦʚʳʰʝʥʥʫʶ ʦʧʘʩʥʦʩʪʴ ʚʦ ʚʩʝʤ 

ʤʠʨʝ ʠʟ-ʟʘ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ, ʚʥʝʟʘʧʥʦʩʪʠ ʧʨʦʷʚʣʝʥʠʷ (ʥʘ ʩʘʤʦʤ ʜʝʣʝ 

ʥʝʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʦ ʧʨʦʪʝʢʘʶʱʠʭ ʩʪʘʪʠʯʝʩʢʠʭ, ʜʠʥʘʤʠʯʝʩʢʠʭ, ʢʠʥʝʤʘʪʠʯʝʢʠʭ 

ʧʨʦʮʝʩʩʘʭ ʚ ʪʝʣʝ ʣʝʜʥʠʢʘ ʠ ʚʦʢʨʫʛ ʥʝʛʦ).  

ʇʦ ʛʝʦɻʢʦʣʦʛʠʯʝʩʢʦʤʫ ʚʦʟʜʝʡʩʪʚʠ ʁ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʩʭʦʜ ʣʝʜʥʠʢʘ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʠʤʝʝʪ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʤʝʩʪʥʦʛʦ ʣʘʥʜʰʘʬʪʘ ʠ ʙʠʦʪʳ, 

ʢʦʪʦʨʳʝ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʜʝʩʷʪʠʣʝʪʠʷʤʠ [Sharp, 1988; Huggel et al., 2007; Huggel et al., 

2008ʘ; Huggel et al., 2008]. 

ʉʚʝʜʝʥʠʷ ʦ ʣʝʜʥʠʢʘʭ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʚʦʜʷʪʩʷ ʚ ʢʥʠʛʘʭ ɺ. ɼ. ʇʘʥʦʚʘ [ʇʘʥʦʚ, 1971; 

1993] ʠ ʚ ʂʘʪʘʣʦʛʝ ʣʝʜʥʠʢʦʚ ʉʉʉʈ [ʇʘʥʦʚ, ɹʦʨʦʚʠʢ, 1976; ʊʫʰʠʥʩʢʠʡ, 1963]. ɺ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʧʫʙʣʠʢʦʚʘʥʳ ʥʦʚʳʝ ʨʘʙʦʪʳ, ʧʦʩʚʷʱʝʥʥʳʝ ʵʪʦʡ ʪʝʤʝ [ʊʘʚʘʩʠʝʚ, 2009; 

2011; ʊʘʚʘʩʠʝʚ, ʊʝʙʠʝʚʘ, 2010]. 

ʃʝʜʥʠʢʠ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʣʝʜʝʥʝʥʠʷʤʠ ɿʨʫʛʩʢʦʛʦ ʫʱʝʣʴʷ ï ʙʘʩʩʝʡʥʘʤʠ ʨʝʢ 

ɿʨʫʛ ɺʦʩʪʦʯʥʳʡ [ʇʦʜʦʟʝʨʩʢʠʡ, 1911] ʠ ɿʨʫʛ ʄʘʣʳʡ (ʈʠʩʫʥʦʢ 3.23), ʄʘʤʠʩʦʥʩʢʦʛʦ 

ʫʱʝʣʴʷ (ʢʘʤʝʥʥʳʝ ʛʣʝʪʯʝʨʳ ʫʱʝʣʴʷ ʍʘʣʘʮʘ), ʦʣʝʜʝʥʝʥʠʷ ʙʘʩʩʝʡʥʘ ʨ. ʂʘʡʪʳʢʦʤʜʦʥ 

(ʣʝʜʥʠʢʠ ˉ 279, ˉ 279ʘ, ʢʘʤʝʥʥʳʡ ʛʣʝʪʯʝʨ ˉ 25), ʦʣʝʜʝʥʝʥʠʷ ʙʘʩʩʝʡʥʘ ʨ. 

ɼʟʫʘʨʠʢʦʤʜʦʥ (ʣʝʜʥʠʢ ˉ 278 ʢʘʨʦʚʦ-ʜʦʣʠʥʥʳʡ) ʦʣʝʜʝʥʝʥʠʷ ʙʘʩʩʝʡʥʘ ʨ. ʍʠʮʘʥʰʪʘʥʜʦʥ, 

ʛʜʝ ʨʘʩʧʦʣʦʞʝʥʳ ʧʨʠʩʢʣʦʥʦʚʳʝ ʚʦʟʨʦʞʜʝʥʥʳʝ ʢʘʤʝʥʥʳʝ ʛʣʝʪʯʝʨʳ ˉ 27, 28 ʠ ʣʝʜʥʠʢʠ 

ˉ 275, ˉ 276ʘ) (ʈʠʩʫʥʦʢ 3.24). ʆʣʝʜʝʥʝʥʠʝ ʚʝʨʭʦʚʴʝʚ ʙʘʩʩʝʡʥʘ ʨ. ɿʝʤʝʛʦʥ. ɺ ʩʘʤʦʤ 

ʚʝʨʭʫ ʜʦʣʠʥʳ ʨ. ɿʝʤʝʛʦʥ ʨʘʩʧʦʣʦʞʝʥʳ ʜʚʘ ʘʢʪʠʚʥʳʭ ʢʘʤʝʥʥʳʭ ʛʣʝʪʯʝʨʘ ˉˉ 30 ʠ 31 ʠ 

ʣʝʜʥʠʢʠ ˉ 271 ʠ ˉ 272  

ʆʣʝʜʝʥʝʥʠʝ ʙʘʩʩʝʡʥʘ ʨ. ʂʦʟʳʜʦʥ ʚʢʣʶʯʘʝʪ ʣʝʜʥʠʢʠ ˉ 269 ʠ 269ʘ.  

ʃʝʜʥʠʢʠ ˉ 316 ʠ ˉ 315, ʢʘʨʦʚʳʝ, ʶʞʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʦʣʝʜʝʥʝʥʠʷ ʙʘʩʩʝʡʥʘ ʨ. ɹʫʙʫʜʦʥ. 
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ʆʣʝʜʝʥʝʥʠʝ ʚ ʠʩʪʦʢʘʭ ʨ. ɸʜʘʡʢʦʤʜʦʥ ʚʢʣʶʯʘʝʪ ʣʝʜʥʠʢ ʢʘʨʦʚʦ-ʜʦʣʠʥʥʳʡ ˉ 313 - 

ɿʘʨʘʤʘʛ ʠ ʣʝʜʥʠʢ ˉ 311 ʎʘʭʪ ʢʘʨʦʚʳʡ, ʶʞʥʦʡ ʵʢʩʧʦʟʠʮʠʠ.  

ɺ ʚʝʨʭʦʚʴʷʭ ʦʣʝʜʝʥʝʥʠʷ ʣʝʚʦʛʦ ʙʦʨʪʘ ʙʘʩʩʝʡʥʘ ʨ. ɸʜʘʡʢʦʤʜʦʥ ʨʘʩʧʦʣʦʞʝʥʳ 

ʣʝʜʥʠʢʠ ˉ 310, ˉ 309 ʠ ˉ 308  

 

 

ʈʠʩʫʥʦʢ 3.23 ï ʂʘʤʝʥʥʳʝ ʛʣʝʪʯʝʨʳ 13 ʠ 14 ʥʘ ʧʨʘʚʦʤ ʙʦʨʪʫ ʨ. ɿʨʫʛʜʦʥ, ʚ ʟʦʥʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʢʦʪʦʨʳʭ, ʧʨʠ ʧʨʦʨʳʚʥʦʤ ʩʢʦʧʣʝʥʠʠ ʚʦʜ ʣʠʙʦ ʧʦʜʚʠʞʢʘʭ, ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ 

ʪʫʨʠʩʪʠʯʝʩʢʘʷ ʜʝʨʝʚʥʷ ɿʨʫʛ (ʬʦʪʦ ʊʘʚʘʩʠʝʚʘ ʈ.ɸ., 2011ʛ.). 

 

 

ʈʠʩʫʥʦʢ 3.24 ï ʃʝʜʥʠʢʠ 275 ʠ 276ʘ ʠ ʢʘʤʝʥʥʳʝ ʛʣʝʪʯʝʨʳ 27, 28 ʦʧʘʩʥʳ ʧʦʜʚʠʞʢʘʤʠ ʦʪ 

ʫʜʘʨʦʚ ʦʙʚʘʣʴʥʳʭ ʤʘʩʩ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ ʧʨʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ 

(ʬʦʪʦ ʊʘʚʘʩʠʝʚʘ ʈ.ɸ., 2011ʛ.) 
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ʇʣʦʱʘʜʴ, ʟʘʥʷʪʘʷ ʣʝʜʥʠʢʘʤʠ (36 ʧʦ ʂʘʪʘʣʦʛʫ ʃʝʜʥʠʢʠ ʉʉʉʈ, ʇʦʥʦʚ, ɹʦʨʦʚʠʢ, 

1976) , ʜʨʝʚʥʠʤʠ ʢʘʤʝʥʥʳʤʠ ʛʣʝʪʯʝʨʘʤʠ (34), ʘʢʪʠʚʥʳʤʠ ʢʘʤʝʥʥʳʤʠ ʛʣʝʪʯʝʨʘʤʠ (46), 

ʧʨʠʣʝʜʥʠʢʦʚʳʤʠ ʦʟʝʨʘʤʠ ʨʘʟʤʝʨʘʤʠ ʜʦ 300ʤ (39), ʩʦʩʪʘʚʣʷʝʪ 19 ʢʚ. ʢʤ ʠʣʠ 13% 

ʧʣʦʱʘʜʠ, ʟʘʥʷʪʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ. ʃʝʜʥʠʢʦʚʳʝ ʧʦʜʚʠʞʢʠ ʢʨʘʡʥʝ 

ʦʧʘʩʥʳ ʜʣʷ ʙʠʦʮʝʥʦʟʘ ʠ ʨʘʟʨʫʰʠʪʝʣʴʥʳ ʜʣʷ ʛʝʦʵʢʦʣʦʛʠʠ. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʛʣʘʚʳ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʦʙʦʙʱʝʥʠʷ. 

ʉʝʡʩʤʦʧʨʦʬʠʣʠʨʦʚʘʥʠʝ ʧʦ ʤʝʪʦʜʫ ʧʨʝʣʦʤʣʝʥʥʳʭ ʚʦʣʥ ʠ ʵʣʝʢʪʨʦʪʦʤʦʛʨʘʬʠʯʝʩʢʠʝ 

ʥʘʙʣʶʜʝʥʠʷ ʫʚʝʨʝʥʥʦ ʚʳʷʚʣʷʶʪ ʧʦʜ ʯʝʪʚʝʨʪʠʯʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʪʝʢʪʦʥʠʯʝʩʢʠʝ 

ʥʘʨʫʰʝʥʠʷ ʚ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜʘʭ ʠ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʨʝ ʚʳʚʝʪʨʠʚʘʥʠʷ. ʉʢʣʦʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʣʦʩʢʦʩʪʥʦʛʦ ʩʤʳʚʘ ʜʝʨʥʘ ʠ ʧʦʯʚʳ ʧʨʠ ʢʨʫʪʠʟʥʝ ʚʩʝʛʦ 25-30Á ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ 

ʧʦʣʥʦʩʪʴʶ ʦʙʥʘʞʝʥʳ ʥʘ ʚʳʩʦʪʫ 120-150 ʤ. ʆʭʚʘʯʝʥʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʦʯʘʛʘʤʠ ʦʧʘʩʥʳʭ 

ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʩʣʝʜʫʶʱʘʷ: 80% ʫʢʘʟʘʥʥʦʡ ʧʣʦʱʘʜʠ ʧʝʨʝʢʨʳʪʘ 

ʨʳʭʣʦʦʙʣʦʤʦʯʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʦʙʚʘʣʴʥʦ-ʦʩʳʧʥʦʛʦ ʪʠʧʘ ʩ ʧʦʨʦʞʘʝʤʦʩʪʴʶ 30% ʚʩʝʡ 

ʪʝʨʨʠʪʦʨʠʠ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʵʪʦʤʫ, ʧʦʜʚʝʨʞʝʥʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʩʝʣʝʚʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ 

ʜʦʩʪʠʛʘʝʪ 50%. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʠ ʘʢʪʠʚʥʳ ʩʝʣʠ ʚ ʦʙʣʘʩʪʠ ʚʳʩʦʢʦʛʦʨʥʦʛʦ 

ʨʝʣɹʝʬʘ ʚ ʟʦʥʝ ɹʦʢʦʚʦʛʦ ʠ ɻʣʘʚʥʦʛʦ ʭʨʝʙʪʦʚ, ʛʜʝ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʦʢʦʣʦ 50 % ʚʩʝʭ 

ʩʝʣʝʚʳʭ ʦʯʘʛʦʚ.  

ʀʟ ʵʢʟʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʥʘʠʙʦʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʣʘʚʠʥʳ, ʦʧʘʩʥʦʩʪʴ ʩʭʦʜʘ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʧʨʦʜʦʣʞʘʪʴʩʷ ʩ ʦʢʪʷʙʨʷ ʜʦ 

ʩʝʨʝʜʠʥʳ ʤʘʷ. ʈʘʟʦʚʳʝ ʚʳʙʨʦʩʳ ʣʘʚʠʥʥʦʡ ʤʘʩʩʳ ʜʦʩʪʠʛʘʶʪ 150 ʪʳʩ. ʢʫʙ. ʤ. ʇʦʨʘʞʝʥʠʶ 

ʣʘʚʠʥʘʤʠ ʧʦʜʚʝʨʞʝʥʳ 30-35% ʪʝʨʨʠʪʦʨʠʠ, ʯʪʦ ʦʪʚʝʯʘʝʪ ʢʘʪʝʛʦʨʠʠ çʦʧʘʩʥʳʝè.  

ʇʣʦʱʘʜʴ, ʟʘʥʷʪʘʷ ʣʝʜʥʠʢʘʤʠ, ʘʢʪʠʚʥʳʤʠ ʢʘʤʝʥʥʳʤʠ ʛʣʝʪʯʝʨʘʤʠ ʠ ʜʨʝʚʥʠʤʠ 

ʢʘʤʝʥʥʳʤʠ ʛʣʝʪʯʝʨʘʤʠ ʩʦʩʪʘʚʣʷʝʪ 19 ʢʚ. ʢʤ ʠʣʠ 13% ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ. ɺ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʚʳʨʘʞʝʥʠʠ ʵʪʦ 36 ʣʝʜʥʠʢʦʚ, 46 ʘʢʪʠʚʥʳʭ ʢʘʤʝʥʥʳʭ ʛʣʝʪʯʝʨʘ ʠ 34 

ʜʨʝʚʥʠʭ ʢʘʤʝʥʥʳʭ ʛʣʝʪʯʝʨʘ, 39 ʦʟʝʨ ʣʝʜʥʠʢʦʚʦʡ ʧʨʠʨʦʜʳ. 

ɺ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʠ ʦʪʩʪʫʧʘʥʠʷ ʣʝʜʥʠʢʦʚ ʥʘ ʦʙʥʘʞʝʥʥʳʭ 

ʧʨʠʣʝʜʥʠʢʦʚʳʭ ʧʣʦʱʘʜʷʭ ʚʜʦʣʴ ʦʩʥʦʚʥʦʛʦ ʥʘʨʫʰʝʥʠʷ ʢʫʣʠʩʦʦʙʨʘʟʥʦ ʝʤʫ ʨʘʟʚʠʚʘʝʪʩʷ 

ʪʨʝʱʠʥʥʘʷ ʪʝʢʪʦʥʠʢʘ. ʊʘʢʦʛʦ ʨʦʜʘ ʘʢʪʠʚʥʦʩʪʴ ʚ ʧʨʠʣʝʜʥʠʢʦʚʦʡ ʟʦʥʝ ʤʦʞʝʪ ʫʛʨʦʞʘʪʴ 

ʩʭʦʜʦʤ ʣʝʜʥʠʢʘ ʠʣʠ ʘʢʪʠʚʥʦʛʦ ʛʣʝʪʯʝʨʘ.  
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3.4 ɺʳʚʦʜʳ 

 

1. ʄʘʩʰʪʘʙʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʪʠʧʦʚ ʯʝʪʚʝʨʪʠʯʥʳʭ 

ʦʪʣʦʞʝʥʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʥʝʫʩʪʦʡʯʠʚʳʡ ʢ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤ ʥʘʛʨʫʟʢʘʤ 

ʣʠʪʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʨʦʜ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʡ ʠʥʪʝʥʩʠʚʥʦʝ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʝ 

ʠʟʤʝʥʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ. 

2. ʆʩʥʦʚʥʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʤʝʭʘʥʠʟʤʳ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʪʠʧʦʚ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ 

ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ, ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʚʳʩʦʢʫʶ ʩʝʡʩʤʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʨʘʩʯʣʝʥʝʥʥʳʡ 

ʚʳʩʦʢʦʛʦʨʥʳʡ ʨʝʣʴʝʬ ʠ ʛʫʩʪʫʶ ʛʠʜʨʦʩʝʪʴ.  

3. ʋʩʪʘʥʦʚʣʝʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʢ 

ʙʣʦʢʘʤ ʚʳʩʦʢʦʡ ʠ ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ 

ʢʨʫʧʥʳʤʠ ʨʘʟʣʦʤʥʳʤʠ ʟʦʥʘʤʠ ʢʘʚʢʘʟʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʛʣʫʙʠʥʥʳʤʠ 

ʨʘʟʣʦʤʘʤʠ ʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʘʢʢʫʤʫʣʠʨʫʶʱʠʤʠ ʦʩʥʦʚʥʳʝ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

4. ʉʝʡʩʤʦʧʨʦʬʠʣʠʨʦʚʘʥʠʝ ʧʦ ʤʝʪʦʜʫ ʧʨʝʣʦʤʣʝʥʥʳʭ ʚʦʣʥ ʠ 

ʵʣʝʢʪʨʦʪʦʤʦʛʨʘʬʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʫʚʝʨʝʥʥʦ ʚʳʷʚʣʷʶʪ ʧʦʜ ʯʝʪʚʝʨʪʠʯʥʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ʚ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜʘʭ ʠ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʨʝ 

ʚʳʚʝʪʨʠʚʘʥʠʷ. 

5. ɺ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʠ ʦʪʩʪʫʧʘʥʠʷ ʣʝʜʥʠʢʦʚ ʥʘ ʦʙʥʘʞʝʥʥʳʭ 

ʧʨʠʣʝʜʥʠʢʦʚʳʭ ʧʣʦʱʘʜʷʭ ʚʜʦʣʴ ʦʩʥʦʚʥʦʛʦ ʥʘʨʫʰʝʥʠʷ ʢʫʣʠʩʦʦʙʨʘʟʥʦ ʝʤʫ ʨʘʟʚʠʚʘʝʪʩʷ 

ʪʨʝʱʠʥʥʘʷ ʪʝʢʪʦʥʠʢʘ. ʊʘʢʦʛʦ ʨʦʜʘ ʘʢʪʠʚʥʦʩʪʴ ʚ ʧʨʠʣʝʜʥʠʢʦʚʦʡ ʟʦʥʝ ʤʦʞʝʪ ʫʛʨʦʞʘʪʴ 

ʩʭʦʜʦʤ ʣʝʜʥʠʢʘ ʠʣʠ ʘʢʪʠʚʥʦʛʦ ʛʣʝʪʯʝʨʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʠʟʤʝʥʝʥʠʶ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ.  
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ɻʃɸɺɸ 4. ʕʅɼʆɻɽʅʅʓɽ ɻɽʆɼʀʅɸʄʀʏɽʉʂʀɽ ʇʈʆʎɽʉʉʓ ʅɸ 

ʊɽʈʈʀʊʆʈʀʀ ʇʈʆɽʂʊʀʈʋɽʄʆɻʆ ʊʋʈʀʉʊʉʂʆ-ʈɽʂʈɽɸʎʀʆʅʅʆɻʆ 

ʂʆʄʇʃɽʂʉɸ çʄɸʄʀʉʆʅè 

 

4.1 ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʩʪʨʦʝʥʠʠ ʣʠʪʦʩʬʝʨʳ ʪʝʨʨʠʪʦʨʠʠ 

ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çʄʘʤʠʩʦʥè. ɻʣʫʙʠʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʝʚʝʨʥʦʛʦ ʩʢʣʦʥʘ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ 

 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʛʣʦʙʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʛʝʦʪʝʢʪʦʥʠʢʠ ʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʜʝʪʘʣʴʥʦʛʦ 

ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʇʨʝʜʢʘʚʢʘʟʴʷ ʠ ʈʦʩʩʠʡʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʨʦʛʝʥʘ 

ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ, ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʪʦʜʘʤʠ ʦʙʤʝʥʥʳʭ 

ʚʦʣʥ ʟʝʤʣʝʪʨʷʩʝʥʠʡ (ʄʆɺɿ), ʪʝʣʣʫʨʠʯʝʩʢʠʭ ʪʦʢʦʚ (ʄʊɿ), ʛʨʘʚʠʤʝʪʨʠʠ, ʤʘʛʥʠʪʦʤʝʪʨʠʠ 

ʚʜʦʣʴ ʨʷʜʘ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʦʬʠʣʝʡ [ɿʘʘʣʠʰʚʠʣʠ, ʏʦʪʯʘʝʚ, 2016ʘ]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʚ ʫʩʪʘʥʦʚʣʝʥʠʠ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʣʠʪʦʣʦʛʦ-

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʠ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʉʢʠʬʩʢʦʡ ʧʣʠʪʳ. ʆʜʥʠʤ ʠʟ 

ʪʘʢʠʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʦʬʠʣʝʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ɻʝʥʘʣʜʦʥʩʢʠʡ ʧʨʦʬʠʣʴ (ʈʠʩʫʥʦʢ 4.1), 

ʠʩʩʣʝʜʦʚʘʥʥʳʡ ʚ 2013 ʛ ʥʘ ʠʥʪʝʨʚʘʣʝ ʦʪ ʩʝʚʝʨʥʦʛʦ ʩʢʣʦʥʘ ʚʫʣʢʘʥʘ ʂʘʟʙʝʢ ʥʘ ʶʛʝ ʜʦ 

ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ʃʝʚʦʢʫʤʩʢʦʝ ʥʘ ʩʝʚʝʨʝ.  

ʈʘʟʨʝʟ ʥʘ ʶʞʥʦʤ ʬʣʘʥʛʝ ʧʨʦʬʠʣʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʉʢʣʘʜʯʘʪʦ-ʛʣʳʙʦʚʦʝ ʧʦʜʥʷʪʠʝ 

ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʠ ʆʩʝʪʠʥʩʢʫʶ ʚʧʘʜʠʥʫ, ʧʨʝʜʩʪʘʚʣʷʶʱʫʶ ʩʦʙʦʡ ʩʪʨʫʢʪʫʨʫ, 

ʟʘʣʦʞʝʥʥʫʶ ʚ ʢʨʘʝʚʦʡ ʯʘʩʪʠ ʉʢʠʬʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʊʝʨʩʢʦ-ʂʘʩʧʠʡʩʢʦʛʦ ʧʝʨʝʜʦʚʦʛʦ 

ʧʨʦʛʠʙʘ. ɻʨʘʚʠʪʘʮʠʦʥʥʳʝ ʤʘʢʩʠʤʫʤʳ ʟʜʝʩʴ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʳʤ ʩʣʦʝʤ ʩ 

ʠʟʙʳʪʦʯʥʦʡ ʧʣʦʪʥʦʩʪʴʶ 0,15 ʛ/ʩʤ
3
, ʚʝʨʭʥʷʷ ʠ ʥʠʞʥʷʷ ʛʨʘʥʠʮʳ ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʷʪʩʷ ʥʘ 

ʛʣʫʙʠʥʘʭ 0,5 ʠ 4,5 ʢʤ, ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʳʡ ʚʣʠʷʥʠʝʤ ʪʦʣʱʠ ʛʣʫʙʦʢʦʚʦʜʥʳʭ 

ʥʠʞʥʝʶʨʩʢʠʭ ʦʩʘʜʢʦʚ ʩ ʧʨʦʜʫʢʪʘʤʠ ʦʩʥʦʚʥʦʛʦ ʤʘʛʤʘʪʠʟʤʘ (ʜʘʡʢʠ, ʠʥʪʨʫʟʠʠ, ʩʠʣʣʳ 

ʂʘʟʙʝʢʩʢʦʛʦ ʜʠʘʙʘʟʦʚʦʛʦ ʧʦʷʩʘ), ʟʘʣʝʛʘʶʱʝʡ ʥʘ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʤ ʬʫʥʜʘʤʝʥʪʝ. ɺ ʨʘʟʨʝʟʝ 

ɻʝʥʘʣʜʦʥʩʢʦʛʦ ʧʨʦʬʠʣʷ ʚʫʣʢʘʥ ʂʘʟʙʝʢ ʥʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ʜʝʡʩʪʚʫʶʱʝʛʦ ʣʠʙʦ ʩʧʷʱʝʛʦ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ (ʤʘʛʤʘʪʠʯʝʩʢʘʷ 

ʢʘʤʝʨʘ, ʞʝʨʣʦ, ʤʘʛʤʘʪʠʯʝʩʢʠʡ ʦʯʘʛ) ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ 

ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʳʤʠ ʚʫʣʢʘʥʠʯʝʩʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʚʫʣʢʘʥʘ ʕʣʴʙʨʫʩʘ [ʐʝʤʧʝʣʝʚ ʠ ʜʨ., 

2020]. 

http://www.mining-enc.ru/g/geotektonika/
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1 - ʠʟʦʣʠʥʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ (lgp); 2 - ʦʩʴ ʛʦʨʠʟʦʥʪʘ ʧʦʚʳʰʝʥʥʳʭ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ; 3 - ʦʩʴ ʧʨʦʚʦʜʷʱʝʛʦ ʛʦʨʠʟʦʥʪʘ; 4 - ʪʦʯʢʠ (ʘ) ʠ 

ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʧʦʚʝʨʭʥʦʩʪʠ (ʙ) ʦʙʤʝʥʘ PS-ʚʦʣʥ (ʄ - ʄʦʭʦ, ʂ - ʂʦʥʨʘʜʘ, ʌ - 

ʬʫʥʜʘʤʝʥʪʘ); 5 - ʩʫʙʚʝʨʪʠʢʘʣʴʥʘʷ ʟʦʥʘ ʥʘʨʫʰʝʥʠʡ ʢʦʨʨʝʣʷʮʠʠ ʚʦʣʥʦʚʳʭ ʬʦʨʤ; 6 - 

ʩʪʘʥʮʠʠ ʄʊɿ (ʘ) ʠ ʄʆɺɿ (6) . 

ʈʠʩʫʥʦʢ 4.1 ï ɻʣʫʙʠʥʥʘʷ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʶʞʥʦʛʦ ʬʣʘʥʛʘ 

ɻʝʥʘʣʜʦʥʩʢʦʛʦ ʧʨʦʬʠʣʷ [ɿʘʘʣʠʰʚʠʣʠ ʠ ʜʨ., 2018]. 

 

ʂ ʩʝʚʝʨʫ ʩʢʣʘʜʯʘʪʦ-ʛʣʙrʦʚʦʝ ʧʦʜʥʷʪʠʝ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʠ ʆʩʝʪʠʥʩʢʫʶ ʚʧʘʜʠʥʫ 

ʨʘʟʜʝʣʷʝʪ ʟʦʥʘ ʨʘʟʣʦʤʘ. ʆʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʝʟʢʠʤʠ ʩʤʝʱʝʥʠʷʤʠ ʦʩʝʡ 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʠʤʦʩʪʠ ʠ ʛʨʘʥʠʮ ʦʙʤʝʥʘ PS-ʚʦʣʥ, ʧʦʚʳʰʝʥʥʳʤʠ ʛʨʘʜʠʝʥʪʘʤʠ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ. ɿʦʥʘ ʛʣʫʙʠʥʥʦʛʦ ʨʘʟʣʦʤʘ, ʤʦʱʥʦʩʪʴ ʢʦʪʦʨʦʡ ʜʦʩʪʠʛʘʝʪ 10 ʢʤ, 

ʷʚʣʷʝʪʩʷ ʨʝʛʠʦʥʘʣʴʥʳʤ ʇʨʝʜʢʘʚʢʘʟʩʢʠʤ ʨʘʟʣʦʤʦʤ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʦʙʦʡ ʟʦʥʫ 

ʩʦʧʨʷʞʝʥʠʷ ɸʣʴʧʠʡʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʦʙʣʘʩʪʠ ʠ ʉʢʠʬʩʢʦʡ ʧʣʘʪʬʦʨʤʳ. 

ɻʨʘʚʠʪʘʮʠʦʥʥʘʷ ʩʪʫʧʝʥʴ ʦʪʨʘʞʘʝʪ ʬʣʝʢʩʫʨʥʳʡ ʧʝʨʝʛʠʙ ɺʣʘʜʠʢʘʚʢʘʟʩʢʦʛʦ 

ʨʘʟʣʦʤʘ ʚ ʤʦʣʦʜʳʭ ʦʪʣʦʞʝʥʠʷʭ [ʐʝʤʧʝʣʝʚ, 2007]. ʅʘ ʛʣʫʙʠʥʘʭ 5 - 10 ʢʤ ʨʘʟʨʝʟʘ ʟʦʥʘ 
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ʨʘʟʣʦʤʘ ʚʳʜʝʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʛʨʘʜʠʝʥʪʘʤʠ ʧʦʣʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ. 

ʇʨʝʜʢʘʚʢʘʟʩʢʠʡ ʨʘʟʣʦʤ ʧʨʦʜʦʣʞʘʝʪʩʷ ʚ ʤʘʥʪʠʶ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʜʦʣʴ ʶʞʥʦʛʦ ʙʦʨʪʘ ʆʩʝʪʠʥʩʢʦʡ ʚʧʘʜʠʥʳ ʚ ʨʘʥʥʝʪʠʪʦʥʩʢʦʝ 

ʚʨʝʤʷ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʨʠʬʦʛʝʥʥʳʝ ʧʦʩʪʨʦʡʢʠ, ʢʦʪʦʨʳʝ ʚʧʦʩʣʝʜʩʪʚʠʠ ʙʳʣʠ 

ʜʦʣʦʤʠʪʠʟʠʨʦʚʘʥʳ [ɺʦʙʣʠʢʦʚ, ʠ ʜʨ., 2006]. ʅʘ ʨʘʟʨʝʟʝ ʦʥʠ ʚʳʜʝʣʷʶʪʩʷ ʧʦʚʳʰʝʥʥʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʢ ʶʛʫ ʦʪ ʭʦʨʦʰʦ ʧʨʦʚʦʜʷʱʝʡ ʩʦʣʝʥʦʩʥʦʡ 

ʪʦʣʱʠ ʚ ʠʥʪʝʨʚʘʣʝ 18-25ʢʤ ʧʨʦʬʠʣʷ. ʉʝʡʩʤʠʯʝʩʢʠʤʠ ʨʘʙʦʪʘʤʠ ʨʠʬʦʛʝʥʥʳʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʩʪʨʫʢʪʫʨʘʤ ʥʘ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʴ. 

ʂʦʨʨʝʣʷʮʠʦʥʥʘʷ ʢʘʨʪʠʥʘ ʦʙʤʝʥʘ ʚʦʣʥ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʜʘʥʥʳʤʠ ʪʝʣʣʫʨʠʯʝʩʢʠʭ 

ʥʘʙʣʶʜʝʥʠʡ ʧʦʟʚʦʣʷʶʪ ʚʳʜʝʣʠʪʴ ʛʣʫʙʠʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʠ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ, 

ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʳʝ ʢʘʢ ʨʠʬʦʚʳʝ ʠ ʜʚʝ ʛʨʘʥʠʮʳ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʦʡ ʢʦʨʳ (ʂ1 ʠ ʂ2) ʟʘ 

ʩʯʝʪ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʫʜʚʦʝʥʠʷ ʤʦʱʥʦʩʪʠ ʫʩʣʦʚʥʦ ʙʘʟʘʣʴʪʦʚʦʛʦ ʩʣʦʷ. ɺ ʢʘʯʝʩʪʚʝ 

ʤʘʨʢʠʨʫʶʱʝʡ ʛʨʘʥʠʮʳ ʚʳʜʝʣʝʥʘ ʛʨʘʥʠʮʘ ʄʦʭʦ. ʂʨʠʩʪʘʣʣʠʯʝʩʢʠʡ ʬʫʥʜʘʤʝʥʪ 

ʦʪʤʝʯʘʝʪʩʷ ʥʘ ʛʣʫʙʠʥʘʭ ʧʦʨʷʜʢʘ 5 ʢʤ.  

ɻʣʫʙʠʥʥʦʝ ʧʨʦʷʚʣʝʥʠʝ ɸʨʜʦʥʩʢʦʛʦ ʨʘʟʣʦʤʘ ʚ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʷʭ. ɺ 

ʤʦʟʘʠʢʝ ʩʣʦʞʥʦʡ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʠ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʙʣʦʢʠʨʦʚʢʠ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ, 

ʧʦʜʚʝʨʞʝʥʥʦʛʦ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ ʘʤʧʣʠʪʫʜʥʳʤ ʧʝʨʝʤʝʱʝʥʠʷʤ ʣʘʪʝʨʘʣʴʥʦʛʦ ʠ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʙʝʟ ʷʩʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʳ, ʢʘʢ ʝʜʠʥʦʛʦ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʦʨʫʞʝʥʠʷ, ʪʨʫʜʥʦ ʧʦʟʥʘʪʴ ʜʦ ʢʦʥʮʘ ʝʛʦ ʩʦʚʨʝʤʝʥʥʫʶ ʩʪʨʫʢʪʫʨʥʦ-

ʪʝʢʪʦʥʠʯʝʩʢʫʶ ʘʨʭʠʪʝʢʪʫʨʫ. ʇʦʤʦʯʴ ʚ ʨʝʰʝʥʠʠ ʵʪʦʡ ʚʘʞʥʝʡʰʝʡ ʟʘʜʘʯʠ ʤʦʛʫʪ 

ʛʣʫʙʠʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʨʦʚʣʠ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ 

ʵʪʠʭ ʮʝʣʝʡ ʜʦʨʦʛʦʩʪʦʷʱʠʝ ʨʝʩʫʨʩʦʟʘʪʨʘʪʥʳʝ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʤʝʪʦʜ rɻʉɿ, ʄʆɻʊ, ʄʃɻʊ, 

ʂʄʇɺ, ʄʊɿ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʠ ʚʳʙʦʨ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʤʘʣʦʟʘʪʨʘʪʥʳʤʠ 

ʤʝʪʦʜʘʤʠ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʄʄɿ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʛʣʫʙʠʥʥʳʭ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʨʝʟʘ, ʦʙʫʩʣʦʚʣʝʥʦ ʧʨʠʩʫʪʩʪʚʠʝʤ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʯʘʩʪʦʪ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʠ ʥʝʨʘʚʥʦʤʝʨʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʪ ʯʘʩʪʦʪʳ [ʂʨʠʩʶʢ, ʉʤʠʨʥʦʚʘ, 1986; ʃʶʙʫʰʠʥ, 2008]. ʐʫʤr 

ʠʩʧʦʣʴʟʫʪʁʩʷ ʧʨʠ ʩʝʡʩʤʠʯʝʩʢʦʤ ʤʠʢʨʦʨʘʡʦʥʠʨʦʚʘʥʠʠ ʜʣʷ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ ʛʨʫʥʪʦʚ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʜʣʷ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʘʩʯʣʝʥʝʥʠʷ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʟʝʤʥʦʡ ʢʦʨʳ [ʅʘʜʝʞʢʘ ʠ ʜʨ., 2003].  
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʡʩʤʠʯʝʩʢʠʭ ʰʫʤʦʚ ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʟʝʤʥʳʭ ʥʝʜʨ ʦʩʥʦʚʘʥʦ ʥʘ ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʢ ʟʦʥʘʤ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʵʧʠʮʝʥʪʨʘʣʴʥʳʤ ʟʦʥʘʤ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ [ʉʧʠʚʘʢ, ʂʠʰʢʠʥʘ, 2004]. 

ʅʘ ʩʪʘʜʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʤʝʪʦʜʘ ʄʄɿ [ɻʦʨʙʘʪʠʢʦʚ ʠ ʜʨ., 2010] 

ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʠʥʬʦʨʤʘʪʠʚʥʳʤ ʧʘʨʘʤʝʪʨʦʤ (ʧʦʣʝʟʥʳʤ ʩʠʛʥʘʣʦʤ) ʚ ʄʄɿ ʷʚʣʷʝʪʩʷ 

ʠʩʢʘʞʝʥʠʝ ʘʤʧʣʠʪʫʜʥʦʛʦ ʧʦʣʷ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩʦ ʩʢʦʨʦʩʪʥʳʤʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʷʤʠ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʨʝʟʘ. ʌʘʟʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. ʌʦʨʤʘ ʠ ʛʣʫʙʠʥʘ 

ʟʘʣʝʛʘʥʠʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʦʮʝʥʠʚʘʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʩʢʘʞʝʥʠʷ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʯʘʩʪʦʪʝ, ʥʘ ʢʦʪʦʨʦʡ ʠʩʢʘʞʝʥʠʝ ʧʨʦʷʚʣʷʝʪʩʷ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ: ʚʳʚʦʜ 

ʘʚʪʦʨʦʚ ʇʨʦʛʨʘʤʤʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʄʄɿ ʥʘʙʣʶʜʝʥʠʡ [ɻʦʨʙʘʪʠʢʦʚ, ʎʫʢʘʥʦʚ, 2011], 

ʧʦʣʫʯʝʥʥʳʡ ʥʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʯʪʦ 

ʨʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʤʝʪʦʜʘ ʧʨʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ 

ʤʦʞʥʦ ʦʮʝʥʠʪ ɹʢʘʢ (0,25 ï 0,3)ɚ (ɚ-ʜʣʠʥʘ ʚʦʣʥʳ),  ʘ ʨʘʟʨʝʰʝʥʠʝ ʧʦ ʚʝʨʪʠʢʘʣʠ - (0,3 ï 0,5) 

ɚ.  

ʕʪʦʪ ʚʳʚʦʜ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʙʥʘʨʫʞʝʥʠʶ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʄʄɿ ʧʦʜʣʝʞʘʪ 

ʦʙʲʝʢʪʳ, ʨʘʟʤʝʨʳ ʢʦʪʦʨʳʭ ʚ ʣʘʪʝʨʘʣʠ ʠ ʧʦ ʚʝʨʪʠʢʘʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʛʣʫʙʠʥʝ ʟʘʣʝʛʘʥʠʷ 

(ʜʣʠʥʘ ʚʦʣʥʳ ɚ = VR(f)/f, ʛʜʝ f-ʯʘʩʪʦʪʘ ʢʦʣʝʙʘʥʠʡ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʥʘʷ ʦʩʥʦʚʥʫʶ ʤʦʜʫ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʡ ʚʦʣʥʳ, ʨʝʟʦʥʠʨʫʶʱʫʶ ʦʙʲʝʢʪʦʤ, ʤʦʞʥʦ ʩ ʜʦʧʫʩʪʠʤʦʡ 

ʧʦʛʨʝʰʥʦʩʪʴʶ ʦʧʨʝʜʝʣʠʪʴ ʝʛʦ ʧʦʣʦʞʝʥʠʝ.  

ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ ʩʚʦʜʠʪʩʷ ʢ ʥʘʢʦʧʣʝʥʠʶ 

ʩʧʝʢʪʨʘ ʤʦʱʥʦʩʪʠ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʚ ʪʝʯʝʥʠʝ ʥʝʢʦʪʦʨʦʛʦ ʚʨʝʤʝʥʠ, 

ʟʘʚʠʩʷʱʝʝ ʦʪ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʬʦʥʘ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʘʢʪʠʚʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʦʙʣʘʩʪʷʭ ʚʨʝʤʷ ʥʘʙʣʶʜʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 2-3ʯʘʩʘ. 

ʇʨʦʬʠʣʴ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʩʫʙʰʠʨʦʪʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ ʙʳʣ 

ʚʳʙʨʘʥ ʜʣʷ ʧʨʦʩʣʝʞʠʚʘʥʠʷ ɸʨʜʦʥʩʢʦʛʦ ʛʣʫʙʠʥʥʦʛʦ ʨʘʟʣʦʤʘ, ʚʧʝʨʚʳʝ ʫʧʦʤʷʥʫʪʦʛʦ ʢʘʢ 

ʨʝʟʫʣʴʪʘʪ ʧʦʣʝʚʦʡ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʤʘʩʰʪʘʙʘ 1:50000 ʚ ʉʘʜʦʥʩʢʦʤ ʠ ʌʠʘʛʜʦʥ-

ɸʩʩʠʥʦʚʩʢʦʤ ʨʫʜʥʳʭ ʨʘʡʦʥʘʭ ɻʦʨʥʦʡ ʆʩʝʪʠʠ ʟʘ 1973-1975ʛʛ, ʢʦʛʜʘ ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ 

ʩʪʫʧʝʥʴ ʘʤʧʣʠʪʫʜʦʡ ʜʦ 30 ʤɻʣ, ʙʳʣʘ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʘ, ʢʘʢ ʚʣʠʷʥʠʝ ʛʣʫʙʠʥʥʦʛʦ 

ʨʘʟʣʦʤʘ. ʉ ʪʝʭ ʧʦʨ ʚʦʧʨʦʩ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʧʦʣʦʞʝʥʠʠ ɸʨʜʦʥʩʢʦʛʦ 

ʨʘʟʣʦʤʘ ʥʝ ʩʥʠʤʘʣʩʷ ʩ ʧʦʚʝʩʪʢʠ ʜʥʷ. 
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ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʄʄɿ (ʤʝʪʦʜʦʤ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ) ʥʘ ʧʨʦʬʠʣʝ ɺ. ɿʛʠʜ ï ʤʝʩʪʦʨʦʞʜʝʥʠʝ ɼʞʠʤʠʜʦʥ ʚ ʧʨʝʜʝʣʘʭ ʉʢʣʘʜʯʘʪʦ-

ʛʣʳʙʦʚʦʛʦ ʧʦʜʥʷʪʠʷ, ʩ ʜʘʥʥʳʤʠ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʡ ʠ ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʦʡ ʩʲʝʤʢʠ, 

ʧʦʟʚʦʣʷʝʪ ʫʚʝʨʝʥʥʦ ʚʳʜʝʣʠʪʴ ʥʠʟʢʦʩʢʦʨʦʩʪʥʫʶ ʩʪʨʫʢʪʫʨʫ ʩ ʨʘʟʤʘʭʦʤ ʚ ʣʘʪʝʨʘʣʠ 

ʧʦʨʷʜʢʘ 12,5 ʢʤ ʠ ʧʦ ʚʝʨʪʠʢʘʣʠ ʥʝ ʤʝʥʝʝ 15 ʢʤ, ʢʦʪʦʨʘʷ ʫʚʷʟʳʚʘʝʪʩʷ ʩ ɸʨʜʦʥʩʢʠʤ 

ʛʣʫʙʠʥʥʳʤ ʨʘʟʣʦʤʦʤ. ʅʘʙʣʶʜʘʝʪʩʷ ʧʦʣʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ  ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʄʄɿ ʠ ʩ ʜʘʥʥʳʤʠ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʝʡ. ʕʪʦ ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʘʥʦʤʘʣʴʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʟʦʥʳ ɸʨʜʦʥʩʢʦʛʦ 

ʨʘʟʣʦʤʘ.  

ɺ ʮʝʣʷʭ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʨʦʜʦʣʞʝʥʠʷ ɸʨʜʦʥʩʢʦʛʦ ʛʣʫʙʠʥʥʦʛʦ ʨʘʟʣʦʤʘ ʥʘ ʩʝʚʝʨ 

ʠʩʩʣʝʜʦʚʘʥ ʧʨʦʬʠʣʴ ʚ ʨʘʚʥʠʥʥʦʡ ʯʘʩʪʠ ʧʦ ʩʪʨʫʢʪʫʨʝ ʆʩʝʪʠʥʩʢʦʡ ʨʘʚʥʠʥʳ ʩ ʧʦʤʦʱʴʶ 

ʤʘʛʥʠʪʦʤʝʪʨʘ MMPOS-1 ʠ ʛʨʘʚʠʤʝʪʨʘ Scintrex CG-5. ɻʨʘʚʠʤʝʪʨʠʯʝʩʢʠʝ ʠ 

ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʥʘ ʨʘʚʥʠʥʥʦʤ ʧʨʦʬʠʣʝ ʪʘʢʞʝ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ  

ʦʪʤʝʯʘʶʪ ʧʦʣʦʞʝʥʠʝ ɸʨʜʦʥʩʢʦʛʦ ʨʘʟʣʦʤʘ. 

ɸʨʜʦʥʩʢʠʡ ʨʘʟʣʦʤ ʩʝʡʩʤʠʯʝʩʢʠ ʘʢʪʠʚʥʳʡ ʩ ʧʦʟʜʥʝʶʨʩʢʦʡ- ʨʘʥʥʝʤʝʣʦʚʦʡ ʵʧʦʭʠ ʠ 

ʧʨʦʜʦʣʞʘʝʪ ʙʳʪʴ ʘʢʪʠʚʥʳʤ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ (ʢ ʥʝʤʫ ʧʨʠʫʨʦʯʝʥʳ ʚʳʭʦʜʳ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ), ʦʥ ʢʦʥʪʨʦʣʠʨʫʝʪ ʟʦʥʳ ɺʆɿ [ʏʦʪʯʘʝʚ ʠ ʜʨ., 

2019, ɿʘʘʣʠʰʚʠʣʠ, ʏʦʪʯʘʝʚ,2018]. 

ɺ ʧʦʨʦʜʘʭ ʊʝʨʩʢʦ-ʂʘʩʧʠʡʩʢʦʛʦ ʧʨʦʛʠʙʘ ɸʨʜʦʥʩʢʠʡ ʨʘʟʣʦʤ ʦʪʨʘʞʘʝʪʩʷ ʚ ʨʝʟʢʠʭ 

ʠʟʤʝʥʝʥʠʷʭ ʤʦʱʥʦʩʪʝʡ ʠ ʬʘʮʠʡ ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ 

ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ [ʂʨʠʩʶʢ, ʉʤʠʨʥʦʚʘ, 1986]. ɺ ʧʨʦʮʝʩʩʝ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ 

ʇʨʦʛʨʘʤʤʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʈɸʅ ʘʚʪʦʨ ʧʨʝʜʣʦʞʠʣ ʠʩʩʣʝʜʦʚʘʪʴ 

ɸʨʜʦʥʩʢʠʡ ʨʘʟʣʦʤ ʥʦʚʳʤ ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ 

ʠʣʠ ʄʄɿ [ɻʦʨʙʘʪʠʢʦʚ, ʎʫʢʘʥʦʚ 2011]. 

ʈʝʟʫʣʴʪʘʪʳ ʄʄɿ (ʈʠʩʫʥʦʢ 4.2) ʧʦʜʪʚʝʨʞʜʘʶʪ ʩʚʝʜʝʥʠʷ ʦ ʰʠʨʠʥʝ ʟʦʥʳ (ʧʦʨʷʜʢʘ 

10ʢʤ), ʥʦ ʦʞʠʜʘʥʠʷ ʤʘʥʪʠʡʥʦʛʦ ʧʨʦʜʦʣʞʝʥʠʷ ʥʝ ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ. ʉʦʛʣʘʩʥʦ ʨʠʩʫʥʢʫ 

ʛʣʫʙʠʥʘ ʧʦ ʧʘʜʝʥʠʶ ʩʦʩʪʘʚʣʷʝʪ 23-25ʢʤ. ʕʪʠ ʛʣʫʙʠʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʠʟʘʤ ʦʙʦʣʦʯʢʠ 

(ʛʨʘʥʠʪʥʦ-ʤʝʪʘʤʦʨʬʠʯʝʩʢʦʤʫ ʩʣʦʶ).  

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʚʦʟʤʦʞʥʦʛʦ ʧʨʦʜʦʣʞʝʥʠʷ ʨʘʟʣʦʤʘ ʚ ʤʘʥʪʠʶ, ʚʝʨʦʷʪʥʦ, 

ʩʣʝʜʫʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʜʦʣʞʠʪʴ ʩ ʩʝʡʩʤʦʧʨʠʝʤʥʠʢʘʤʠ, ʦʙʣʘʜʘʶʱʠʤʠ ʨʝʟʦʥʘʥʩʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʥʘ ʯʘʩʪʦʪʘʭ 0,01-0,02 ɻʮ. 
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ɼʘʥʥʳʝ ʧʝʨʝʠʥʪʝʨʧʨʝʪʘʮʠʠ ʤʘʪʝʨʠʘʣʦʚ ɻʉɿ ʧʨʦʬʠʣʝʡ. ʅʘ ʧʝʨʝʩʝʢʘʶʱʠʭ 

ʩʪʨʫʢʪʫʨʫ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʝʜʠʥʠʯʥʳʭ ʨʘʟʨʝʟʘʭ ʛʣʫʙʠʥʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʟʦʥʜʠʨʦʚʘʥʠʡ (ɻʉɿ) ʚʜʦʣʴ ʧʨʦʬʠʣʝʡ ʉʪʝʧʥʦʝ ɹʘʢʫʨʠʘʥʠ ʠ ɺʦʣʛʦʛʨʘʜ ʅʘʭʠʯʝʚʘʥʴ 

[ɿʘʘʣʠʰʚʠʣʠ ʠ ʜʨ., 2015; ʂʦʨʦʥʦʚʩʢʠʡ, ɼʝʤʠʥʘ, 2006; ʂʨʘʩʥʦʧʝʚʮʝʚʘ., ʂʫʟʠʥ, 2009; 

ʂʨʘʩʥʦʧʝʚʮʝʚʘ ʠ ʜʨ., 1970; ʇʘʚʣʝʥʢʦʚʘ 1998, 2012; Shempelev et al., 2017; ʖʨʦʚ, 1963] , 

ʠ ʚ ʤʘʪʝʨʠʘʣʘʭ ʢʦʤʧʣʝʢʩʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʝʪʦʜʘʤʠ ʦʙʤʝʥʥʳʭ ʚʦʣʥ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʤʘʛʥʠʪʦʪʝʣʣʫʨʠʯʝʩʢʠʭ ʟʦʥʜʠʨʦʚʘʥʠʡ ʠ ʛʨʘʚʠʤʘʛʥʠʪʦʤʝʪʨʠʠ ʚʜʦʣʴ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʦʬʠʣʝʡ, ʥʝ ʠʤʝʶʱʠʭ ʧʨʦʜʦʣʞʝʥʠʷ ʥʘ ʶʞʥʦʤ ʩʢʣʦʥʝ ɹʦʣʴʰʦʛʦ 

ʂʘʚʢʘʟʘ, ʩʪʨʫʢʪʫʨʳ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʩʫʙʜʫʢʮʠʠ ʥʝ 

ʥʘʙʣʶʜʘʶʪʩʷ [ʐʝʤʧʝʣʝʚ ʠ ʜʨ., 2015]. ʊʘʢʦʡ ʚʳʚʦʜ ʚʳʪʝʢʘʝʪ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʠʟ-ʟʘ 

ʦʪʩʫʪʩʪʚʠʷ ʟʦʥʳ ɹʝʥʴʦʬʘ ʩ ʧʨʠʩʫʱʠʤ ʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ 

ʩʝʡʩʤʦʬʦʢʘʣʴʥʦʡ ʟʦʥʝ ʚ ʚʝʨʭʘʭ ʤʘʥʪʠʠ. ʅʘ ʦʩʥʦʚʝ [ʂʨʘʩʥʦʧʝʚʮʝʚʘ., ʂʫʟʠʥ, 2009] 

ʚʨʝʤʝʥʥʦʛʦ ʨʘʟʨʝʟʘ, ʧʦʩʪʨʦʝʥʥʦʛʦ ʧʦ ʨʘʟʥʦʩʪʠ ʚʨʝʤʝʥ (æt) ʛʦʜʦʛʨʘʬʘ ʧʝʨʚʳʭ 

ʚʩʪʫʧʣʝʥʠʡ ʈ-ʚʦʣʥ (tʥʘʙʣ.) ʠ ʟʥʘʯʝʥʠʡ ʚʨʝʤʝʥʠ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʛʦʜʦʛʨʘʬʘ (tʩʨ) 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʳ ʩʢʦʨʦʩʪʥʳʝ ʙʣʦʢʠ ʨʘʟʨʝʟʘ. 

 

ʊʦʥʦʚʘʷ ʰʢʘʣʘ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʩʛʣʘʞʝʥʥʦʡ ʤʦʜʝʣʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ VSP 

ʉʢʦʨʦʩʪʥʘʷ ʤʦʜʝʣʴ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʨʝʟʘ ʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʄʄɿ.  

ʈʠʩʫʥʦʢ 4.2 ï ɸʨʜʦʥʩʢʠʡ ʛʣʫʙʠʥʥʳʡ ʨʘʟʣʦʤ ʧʦ ʜʘʥʥʳʤ ʤʝʪʦʜʘ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ [ɿʘʘʣʠʰʚʠʣʠ,ʏʦʪʯʘʝʚ., 2016ʙ]  
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ɻʨʘʥʠʮʳ ʧʦ ʛʣʫʙʠʥʘʤ ʤʝʞʜʫ ʙʣʦʢʘʤʠ ʚʳʜʝʣʷʶʪʩʷ ʧʦ ʢʦʨʦʪʢʠʤ ʦʩʷʤ ʩʠʥʬʘʟʥʦʩʪʠ 

(ʜʦʢʨʠʪʠʯʝʩʢʠʭ ʦʪʨʘʞʝʥʠʡ) ʠ ʪʦʯʢʘʤ ʜʠʬʨʘʢʮʠʡ ʚʦʣʥʳ ʥʘ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʫʧʝʥʷʭ, ʯʪʦ 

ʩʙʣʠʞʘʝʪ ʛʣʫʙʠʥʥʳʝ ʨʘʟʨʝʟʳ ɻʉɿ ʠ ʄʆɻʊ ʠ ʜʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ 

ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʭ ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ ʠ ʨʘʟʨʳʚʥʦʡ ʪʝʢʪʦʥʠʢʝ. ʅʘ ʨʘʟʨʝʟʘʭ (æt) ʦʩʥʦʚʥʦʡ 

ʨʦʡ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʢʦʥʮʝʥʪʨʠʨʫʝʪʩʷ ʥʘ ʛʣʫʙʠʥʘʭ ʜʦ 25 ʢʤ. ɻʨʘʥʠʮʘ ʩʦʯʣʝʥʝʥʠʷ 

ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʠ ʇʨʝʜʢʘʚʢʘʟʴʷ ʦʪʤʝʯʘʝʪʩʷ ʩʤʝʥʦʡ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʨʘʟʥʦʩʪʠ 

ʚʨʝʤʝʥ (æt) ʥʘ ʧʦʣʦʞʠʪʝʣʴʥʳʝ. 

ɺ ʟʦʥʝ ʩʦʯʣʝʥʝʥʠʷ ʪʘʢʞʝ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʢʨʫʪʦʧʘʜʘʶʱʘʷ ʟʦʥʘ ʩʛʫʱʝʥʠʡ 

ʢʦʨʦʪʢʠʭ ʦʪʨʘʞʘʶʱʠʭ ʧʣʦʱʘʜʦʢ (ʜʦʢʨʠʪʠʯʝʩʢʠʝ ʦʪʨʘʞʝʥʠʷ), ʫʭʦʜʷʱʘʷ ʚ ʚʝʨʭʥʶʶ 

ʤʘʥʪʠʶ. ɿʦʥʘ ʩʦʯʣʝʥʝʥʠʷ ʧʝʨʝʩʝʢʘʝʪ, ʙʝʟ ʚʠʜʠʤʦʛʦ ʩʤʝʱʝʥʠʷ, ʦʙʦʣʦʯʢʫ ʠ ʛʨʘʥʠʮʫ 

ʄʦʭʦ. ɻʨʘʥʠʮʘ ʄʦʭʦ ʧʦʜ ʧʣʘʪʬʦʨʤʝʥʥʦʡ ʯʘʩʪʴʶ ʉʢʠʬʩʢʦʡ ʧʣʠʪʳ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ 

ʛʣʫʙʠʥʝ 37 ï 40 ʢʤ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦʜ ʦʨʦʛʝʥʦʤ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʦʥʘ ʦʧʫʩʢʘʝʪʩʷ ʜʦ 

ʛʣʫʙʠʥʳ ι50 ʢʤ, ʦʙʨʘʟʫʷ ʧʨʦʛʠʙ. ʂʠʥʝʤʘʪʠʢʘ ʵʣʝʤʝʥʪʦʚ ʨʘʟʨʝʟʘ ʠʩʢʣʶʯʘʝʪ ʧʨʠʟʥʘʢʠ 

ʩʫʙʜʫʢʮʠʠ. ɺʳʚʦʜ ʧʦʜʪʚʝʨʞʜʘʝʪ ʩʦʚʨʝʤʝʥʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʖʞʥʦʡ ʧʣʠʪʳ-ʪʝʨʨʝʡʥʘ 

(ɿʘʢʘʚʢʘʟʩʢʦʡ ʧʣʠʪʳ) ʠ ʉʢʠʬʩʢʦʡ ʧʣʠʪʳ ʢʘʢ ʛʝʦʜʠʥʘʤʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʢʦʣʣʠʟʠʠ, 

ʩʨʝʜʥʝʬʦʢʫʩʥʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʠ ʨʘʟʜʨʦʙʣʝʥʥʦʩʪʴ ʥʘ ʙʣʦʢʠ (ʢʦʨʦʪʢʠʝ ʩʝʡʩʤʠʯʝʩʢʠʝ 

ʦʩʠ ʩʠʥʬʘʟʥʦʩʪʠ), ʚʝʨʦʷʪʥʦ, ʦʪʨʘʞʘʶʪ ʩʦʩʪʦʷʥʠʝ ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʟʘ ʩʯʝʪ 

ʚʝʝʨʥʦʡ ʨʘʟʛʨʫʟʢʠ ʚʦʩʭʦʜʷʱʝʡ ʤʘʥʪʠʡʥʦʡ ʤʘʛʤʳ ʚʦ ʚʥʫʪʨʠʢʦʨʦʚʦʡ ʙʣʦʢʦʚʦʡ ʩʨʝʜʝ. 

 

4.2 ʇʨʠʟʥʘʢʠ ʚʫʣʢʘʥʦ-ʧʣʫʪʦʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɺʫʣʢʘʥʠʟʤ 

 

ɺʫʣʢʘʥʠʟʤ ʧʦ ʩʚʦʝʤʫ ʥʝʛʘʪʠʚʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ ʦʢʨʫʞʘʶʱʶ ʩʨʝʜʫ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʦʧʘʩʥʳʭ ʵʥʜʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ 

ʩʧʦʩʦʙʥʳʡ ʠʟʤʝʥʠʪʴ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʧʦʚʣʠʷʪʴ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʟʜʫʭʘ, 

ʠʟʤʝʥʠʪʴ ʣʘʥʜʰʘʬʪ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ. ʉ ʧʨʝʢʨʘʱʝʥʠʝʤ ʚʳʙʨʦʩʦʚ ʠ ʠʟʣʠʷʥʠʡ ʣʘʚ, ʧʝʧʣʘ, 

ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʬʣʶʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚʫʣʢʘʥʦʚ ʥʝ ʧʨʝʢʨʘʱʘʝʪʩʷ. 

ʇʦʩʪʚʫʣʢʘʥʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʨʦʜʦʣʞʘʝʪ ʩʢʘʟʳʚʘʪʴʩʷ ʩʦʪʥʠ ʪʳʩʷʯ ʣʝʪ ʚʳʜʝʣʝʥʠʝʤ 

ʚʦʩʭʦʜʷʱʠʭ ʛʘʟʦʛʠʜʨʦʪʝʨʤ. ɺ ʯʝʪʳʨʝʭ ʠʩʪʦʨʠʯʝʩʢʠ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʳʭ ʧʦʜʚʠʞʢʘʭ 

ʢʘʨʦʚʦʛʦ ʣʝʜʥʠʢʘ ʂʦʣʢʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʩʝʚʝʨʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʛ. ɼʞʠʤʘʨʘʡʭʦʭ ʚ 

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʎʝʥʪʘʣʴʥʦʛʦ ʂʘʚʢʘʟʘ, ʚ ʢʘʯʝʩʪʚʝ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʡ ʙʳʣʘ ʧʨʠʚʝʜʝʥʘ 

ʛʠʧʦʪʝʟʘ ʧʦʩʪʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʛʘʟʦʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʣʦʞʝ ʣʝʜʥʠʢʘ 

ʦʩʪʳʚʘʶʱʝʛʦ ʚʥʫʪʨʠʢʘʤʝʨʥʦʛʦ ʩʫʙʩʪʨʘʪʘ ʩʪʨʘʪʦʚʫʣʢʘʥʘ ʂʘʟʙʝʢ [ɹʝʨʛʝʨ, 2007]. 
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ʂʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʧʦʩʣʝʜʥʝʛʦ ʩʭʦʜʘ ʣʝʜʥʠʢʘ ʂʦʣʢʘ ʚ 2002 ʛʦʜʫ ʜʣʷ 

ʛʝʦʵʢʦʣʦʛʠʠ ʜʦʣʠʥʳ ʨ. ɻʝʥʘʣʜʦʥ ʥʘ ʚʩʝʤ 11 ʢʠʣʦʤʝʪʨʦʚʦʤ ʧʫʪʠ ʪʨʘʥʟʠʪʘ ʩʦʩʪʦʷʣʠ ʚ 

ʨʘʟʨʫʰʝʥʠʠ ʧʦʩʪʨʦʝʢ, ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʜʦʣʠʥʳ ʜʦ ʥʝʫʟʥʘʚʘʝʤʦʩʪʠ ʧʦ ʬʦʨʤʝ, 

ʤʘʩʰʪʘʙʥʦʤ ʵʨʦʟʠʦʥʥʦʤ ʩʨʝʟʝ ʩʢʣʦʥʦʚ, ʥʘʛʨʦʤʦʞʜʝʥʠʠ ʫ ʧʦʜʥʦʞʴʷ ʉʢʘʣʠʩʪʦʛʦ ʭʨʝʙʪʘ 

ʙʦʣʝʝ 140 ʤʣʥ. ʢʫʙ. ʤ ʣʝʜʦʚʦʢʘʤʝʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʦʙʨʘʟʦʚʘʥʠʠ ʟʘʧʨʫʜʥʦʛʦ ʦʟʝʨʘ ʠ 

ʟʘʪʦʧʣʝʥʠʠ ʞʠʣʳʭ ʜʦʤʦʚ ʠ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʦʩʪʦʝʢ, ʥʘʨʫʰʝʥʠʠ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʢʦʤʤʫʥʠʢʘʮʠʠ.  

ɺʫʣʢʘʥʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʎʝʥʪʨʘʣʴʥʦʛʦ ʂʘʚʢʘʟʘ ʦʧʨʝʜʝʣʷʣʘʩʴ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ ʕʣʴʙʨʫʩʩʢʦʛʦ ʠ ʂʘʟʙʝʢʩʢʦʛʦ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʮʝʥʪʦʚ, ʦʙʲʝʜʠʥʷʶʱʠʭ ʩʝʨʠʶ 

ʤʝʣʢʠʭ ʚʫʣʢʘʥʦʚ. ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʟʚʝʨʞʝʥʠʷ ʘʥʪʨʦʧʦʛʝʥʦʚʦʡ ʬʘʟʳ, ʚ 

ʢʦʪʦʨʦʡ ʨʘʟʣʠʯʘʶʪ ʧʷʪʴ ʢʦʤʧʣʝʢʩʦʚ. ʂʘʞʜʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤ ʩʦʩʪʘʚʦʤ 

ʚʫʣʢʘʥʦʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ [ɹʦʛʘʪʠʢʦʚ ʠ ʜʨ., 2001]. ɺʫʣʢʘʥʠʯʝʩʢʠʡ ʢʦʥʫʩ ʂʘʟʙʝʢʘ 

[ʄʠʣʘʥʦʚʩʢʠʡ, ʂʦʨʦʥʦʚʩʢʠʡ, 1973; ʂʦʨʦʥʦʚʩʢʠʡ, 1982; ʂʦʨʦʥʦʚʩʢʠʡ, ɼʝʤʠʥʘ, 2014] 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʢʩʪʨʫʟʠʚʥʳʡ ʢʦʥʫʩ, ʚʳʜʚʠʥʫʪʳʡ ʧʦ ʟʦʥʝ ɸʜʘʡʢʦʤ-ʂʘʟʙʝʢʩʢʦʛʦ 

ʨʘʟʣʦʤʘ ʧʦʩʣʝ ʤʦʱʥʦʛʦ ʵʢʩʧʣʦʟʠʚʥʦʛʦ ʠʟʚʝʨʞʝʥʠʷ. 

ɺ ʪʨʠʘʩʦʚʳʡ ʧʝʨʠʦʜ ʚ ɸʨʥʘʛʩʢʦʤ ʙʣʦʢʝ ʄʘʤʠʩʦʥ-ʂʘʟʙʝʢʩʢʦʡ ʟʦʥʳ, ʟʘʧʘʜʥʝʝ ʨ. 

ɸʨʜʦʥ, ʚʫʣʢʘʥʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʦʷʚʠʣʘʩʴ ʚ ʚʠʜʝ ʦʙʨʘʟʦʚʘʥʠʡ ʘʜʘʡʢʦʤʩʢʦʛʦ 

ʚʫʣʢʘʥʦʛʝʥʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʘʥʜʝʟʠʪ-ʜʘʮʠʪ-ʙʘʟʘʣʴʪʦʚʦʡ ʬʦʨʤʘʮʠʠ ʩʨʝʜʠ ʦʪʣʦʞʝʥʠʡ 

ɸʨʥʘʛʩʢʦʡ ʪʦʣʱʠ [ʐʝʤʧʝʣʝʚ ʠ ʜʨ., 2020]. 

ʊʨʠʘʩ - ʨʘʥʥʷʷ ʶʨʘ. ʌʠʘʛʜʦʥʩʢʠʡ ʚʫʣʢʘʥʦʧʣʫʪʦʥʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ (T-J1f). 

ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʫʣʢʘʥʠʟʤʘ ʂʘʟʙʝʢʩʢʦʡ ʚʫʣʢʘʥʠʯʝʩʢʦʡ 

ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʚʫʣʢʘʥʦʚ ʮʝʥʪʨʘʣʴʥʦʛʦ ʪʠʧʘ, ʦʙʨʘʟʫʶʱʠʭ ʦʪʜʝʣʴʥʳʝ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʢʦʥʫʩʘ ʠ ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʠʟʣʠʚʰʝʡʩʷ ʣʘʚʳ. ʇʦ ʩʦʩʪʘʚʫ ʚʫʣʢʘʥʦʛʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʥʜʝʟʠʪʘʤʠ, 

ʘʥʜʝʟʠʪʦ-ʜʘʮʠʪʘʤʠ ʠ ʜʘʮʠʪʘʤʠ. ɺʫʣʢʘʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʟʣʠʷʥʠʷʤʠ 

ʣʘʚ ʠ ʚʳʙʨʦʩʘʤʠ ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʤʘʩʩʠʚʘ ʛ. ʂʘʟʙʝʢ 

[ʂʦʨʦʥʦʚʩʢʠʡ, 1980]. ʊʠʧʠʯʥʦʡ ʬʦʨʤʦʡ ʨʝʣʴʝʬʘ ʜʣʷ ʚʫʣʢʘʥʠʪʦʚ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʦʯʝʥʴ 

ʢʨʫʪʳʭ ʦʙʨʳʚʦʚ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ ʧʨʦʮʝʩʩʝ ʚʦʜʥʦʡ ʵʨʦʟʠʠ. 

ɺ ʨʘʡʦʥʝ ʛ. ʂʘʟʙʝʢ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʠʤʝʝʪ ʨʝʟʢʦ ʧʝʨʝʤʝʥʥʳʡ ʭʘʨʘʢʪʝʨ, 

ʠʟʤʝʥʷʶʱʠʡʩʷ ʦʪ 7
.
10

-3
 ʉɻʉ (ʶʞʥʝʝ ʛ. ʂʘʟʙʝʢ) ʜʦ 12

.
10

-3
 ʉɻʉ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʝʝ. 

ʅʘʤʘʛʥʠʯʝʥʥʦʩʪʴ ʧʦʨʦʜ ʩʦʩʪʘʚʣʷʝʪ 1000 Ā 10
-6
 ʉɻʉ. ʂʦʥʪʫʨʳ ʤʘʛʥʠʪʥʳʭ ʪʝʣ ʥʝ 

ʩʦʚʧʘʜʘʶʪ ʪʦʯʥʦ ʩ ʢʦʥʪʫʨʘʤʠ ʨʘʟʚʠʪʠʷ ʣʘʚ, ʫʢʘʟʘʥʥʳʭ ʥʘ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʝ ʠ 
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ʟʘʥʠʤʘʶʪ ʛʦʨʘʟʜʦ ʤʝʥʴʰʫʶ ʧʣʦʱʘʜʴ. ɺʝʨʦʷʪʥʦ, ʦʥʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦʜʚʦʜʷʱʠʤ 

ʢʘʥʘʣʘʤ, ʧʦ ʢʦʪʦʨʳʤ ʧʨʦʠʩʭʦʜʠʣʦ ʠʟʣʠʷʥʠʝ ʣʘʚ. ʆʙʦʙʱʘʷ ʚʫʣʢʘʥʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʝʛʦ ʧʝʨʠʦʜʠʯʝʩʢʠ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ.  

ʀʥʪʨʫʟʠʚʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ. ʀʥʪʨʫʟʠʚʥʦʝ ʧʨʦʷʚʣʝʥʠʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʚʳʨʘʞʘʝʪʩʷ ʚ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʥʘʧʨʷʞʝʥʠʷʭ, ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ, ʩʝʡʩʤʠʯʥʦʩʪʠ, 

ʠʟʤʝʥʝʥʠʷʭ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʟʘ ʩʯʝʪ ʚʦʩʭʦʜʷʱʠʭ ʬʣʶʠʜʦʚ ʨʘʟʣʠʯʥʦʡ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʛʘʟʦʥʘʩʳʱʝʥʥʦʩʪʠ, ʘʛʨʝʩʩʠʚʥʦʩʪʠ. ʕʪʠ ʬʘʢʪʦʨʳ ʚʣʠʷʶʪ ʥʘ 

ʛʝʦʵʢʦʣʦʛʠʶ ʦʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟʤʝʥʝʥʠʝʤ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʨʦʜ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʠʭ ʨʘʟʨʫʰʝʥʠʶ ʠ ʠʥʪʝʥʩʠʚʥʦʤʫ ʧʨʦʪʝʢʘʥʠʶ ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ.  

ʀʥʪʨʫʟʠʚʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʨʘʟʚʠʪʳ ʚʝʩʴʤʘ ʰʠʨʦʢʦ. ʆʥʠ ʦʙʲʝʜʠʥʝʥʳ ʚ 

ʤʘʛʤʘʪʠʯʝʩʢʠʝ (ʧʣʫʪʦʥʠʯʝʩʢʠʝ) ʢʦʤʧʣʝʢʩʳ - ʢʦʥʢʨʝʪʥʳʝ ʧʘʨʘʛʝʥʝʟʠʩʳ ʧʦʨʦʜ, 

ʩʣʘʛʘʶʱʠʝ ʢʘʢ ʦʪʜʝʣʴʥʳʝ ʪʝʣʘ, ʪʘʢ ʠ ʠʭ ʩʦʚʦʢʫʧʥʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʠ ʦʪʨʘʞʘʶʱʠʝ ʜʠʥʘʤʠʢʫ ʝʜʠʥʦʛʦ ʪʝʢʪʦʥʦʤʘʛʤʘʪʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ [ɹʘʨʘʥʦʚ, 1991]. ɺ ʪʨʠʘʩ-ʥʠʞʥʝʶʨʩʢʦʝ ʚʨʝʤʷ ʧʨʦʷʚʠʣʩʷ ʌʠʘʛʜʦʥʩʢʠʡ ʚʫʣʢʘʥʦ-

ʧʣʫʪʦʥʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ. ɺ ʙʘʡʦʩʩʢʠʡ ʚʝʢ, ʧʨʦʷʚʠʣʠʩʴ ʦʙʨʘʟʦʚʘʥʠʷ ʂʘʟʙʝʢʩʢʦʛʦ 

ʜʘʡʢʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ (vnJ2k). ʆʙʨʘʟʦʚʘʥʠʷ "ʂʘʟʙʝʢʩʢʦʛʦ ʜʠʘʙʘʟʦʚʦʛʦ ʧʦʷʩʘ" 

ʧʦʜʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʘ ʢʦʤʧʣʝʢʩʘ: ʂʘʟʙʝʢʩʢʠʡ ʜʘʡʢʦʚʳʡ ʢʦʤʧʣʝʢʩ, ʨʘʟʚʠʪʳʡ ʚ ʧʝʨʚʳʭ 

ʪʨʝʭ ʚʳʰʝʦʪʤʝʯʝʥʥʳʭ ʟʦʥʘʭ, ʠ ʌʠʘʛʜʦʥʩʢʠʡ ʚʫʣʢʘʥʦ-ʧʣʫʪʘʥʠʯʝʩʢʠʡ, ʨʘʟʚʠʪʳʡ ʚ 

ʄʘʤʠʩʦʥïʂʘʟʙʝʢʩʢʦʡ ʟʦʥʝ. 

ʇʨʦʩʪʠʨʘʥʠʝ ʜʘʝʢ ʂʘʟʙʝʢʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʘʤʦʝ ʨʘʟʥʦʦʙʨʘʟʥʦʝ, ʦʜʥʘʢʦ, ʚ 

ʦʩʥʦʚʥʦʡ ʩʚʦʝʡ ʤʘʩʩʝ ʜʘʡʢʠ ʜʠʘʙʘʟʦʚ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʠ ʩʝʚʝʨʦ-

ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʋʛʣʳ ʧʘʜʝʥʠʷ ʦʙʳʯʥʦ ʢʨʫʪʳʝ ʦʪ 70-80Á ʜʦ 90Á.  

ɺ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʜʘʝʢ, ʚ ʦʩʥʦʚʥʦʤ, ʩʦʚʧʘʜʘʶʪ 

ʩʦ ʩʣʘʥʮʝʚʘʪʦʩʪʴʶ, ʨʝʞʝ ʷʚʣʷʶʪʩʷ ʩʝʢʫʱʠʤʠ. 

ʄʦʣʦʜʳʝ ʘʣʴʧʠʡʩʢʠʝ ʠʥʪʨʫʟʠʠ ʚ ʧʨʝʜʝʣʘʭ ɻʦʨʥʦʡ ʆʩʝʪʠʠ ʚʳʜʝʣʝʥʳ ʢʘʢ 

ʥʝʦʠʥʪʨʫʟʠʠ ʚʝʨʭʥʝʪʨʝʪʠʯʥʦʛʦ (ʤʝʣ-ʧʘʣʝʦʛʝʥ) ʚʦʟʨʘʩʪʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʙʦʣʴʰʫʶ ʨʦʣʴ 

ʚ ʛʝʥʝʟʠʩʝ ʤʥʦʛʠʭ ʧʨʦʷʚʣʝʥʠʡ ʨʝʜʢʦʤʝʪʘʣʴʥʦʛʦ ʦʨʫʜʝʥʝʥʠʷ [ɺʘʨʜʘʥʷʥʮ, 1937; ʍʘʠʥ, 

1975]. 
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4.3 ʇʨʠʟʥʘʢʠ ʧʨʦʷʚʣʝʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʟʝʤʥʦʡ ʢʦʨʳ ʠ ʣʠʪʦʩʬʝʨʳ. 

ʊʝʢʪʦʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

 

ʕʪʦʪ ʬʘʢʪʦʨ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤ ʚ 

ʵʚʦʣʶʮʠʦʥʥʦʤ ʠʟʤʝʥʝʥʠʠ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ (ʇʨʠʣʦʞʝʥʠʝ ɺ). ʊʝʢʪʦʥʠʢʘ ʨʝʛʠʦʥʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʟʚʠʪʠʝʤ ʧʣʦʪʥʦʡ ʩʝʪʠ ʨʘʟʥʦʨʘʥʛʦʚʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, 

ʦʙʨʘʟʫʶʱʠʭ ʮʝʣʦʩʪʥʫʶ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʫʶ ʩʭʝʤʫ ʩʦʯʣʝʥʝʥʥʳʭ 

ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ ʙʣʦʢʦʚ, ʚ ʤʦʟʘʠʢʝ ʢʦʪʦʨʳʭ ʯʝʪʢʦ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʪʝʢʪʦʥʠʯʝʩʢʠʝ 

ʩʪʨʫʢʪʫʨʳ ʩʫʙʰʠʨʦʪʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ, ʦʛʨʘʥʠʯʝʥʥʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘʨʫʰʝʥʠʷʤʠ 

ʚʳʩʰʠʭ ʧʦʨʷʜʢʦʚ, ʠ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʨʘʟʨʳʚʳ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ, 

ʧʨʠʜʘʶʱʠʝ ʙʣʦʢʦʚʦʝ ʩʪʨʦʝʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʨʘʟʨʝʟʫ.  

ʆʩʥʦʚʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʘʢʪʠʚʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, 

ʩʝʡʩʤʦʜʠʩʣʦʢʘʮʠʠ, ʩʝʡʩʤʠʯʥʦʩʪʴ, ʜʝʬʦʨʤʘʮʠʠ, ʧʦʷʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ 

ʧʦʣʝʡ. ʕʪʠ ʬʘʢʪʦʨʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ (ʜʠʥʘʤʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ) ʠ 

ʦʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ (ʜʝʡʩʪʚʠʝ ʛʝʦʭʠʤʠʯʝʩʢʠʭ, ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ) ʚʣʠʷʥʠʷ ʥʘ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʨʝʜʫ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʨʫʰʝʥʠʶ ʧʦʨʦʜ ʠ ʦʙʨʘʟʦʚʘʥʠʶ ʯʝʪʚʝʨʪʠʯʥʳʭ 

ʦʪʣʦʞʝʥʠʡ, ʘʢʪʠʚʠʟʘʮʠʠ ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ɼʦ ʩʦʚʨʝʤʝʥʥʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʢʦʣʣʠʟʠʠ ɸʨʘʚʠʡʩʢʦʡ 

ʵʧʠʙʘʡʢʘʣʴʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʩʦ ʉʢʠʬʩʢʦʡ ʵʧʠʛʝʨʮʠʥʩʢʦʡ ʧʣʠʪʦʡ ʦʩʥʦʚʥʳʝ 

ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ ʚ ʂʘʚʢʘʟʩʢʦʤ ʨʝʛʠʦʥʝ ʧʨʦʠʩʭʦʜʠʣʠ ʟʘ ʩʯʝʪ ʘʢʢʨʝʮʠʦʥʥʦʡ 

ʪʝʢʪʦʥʠʢʠ [ɿʦʥʝʥʰʘʡʥ ʠ ʜʨ. 1990; ɹʦʛʘʪʠʢʦʚ, ʂʦʚʘʣʝʥʢʦ, 2001, Ivan Callegari, Andreas 

Scharf et el., 2020], ʪ.ʝ. ʟʘ ʩʯʝʪ ʧʦʩʪʫʧʣʝʥʠʷ ʯʫʞʝʨʦʜʥʳʭ ʙʣʦʢʦʚ ʟʝʤʥʦʡ ʢʦʨʳ ʚ ʟʦʥʫ 

ʩʫʙʜʫʢʮʠʠ ʘʢʪʠʚʥʦʡ ʦʢʨʘʠʥʳ ɽʚʨʘʟʠʠ (ʇʨʠʣʦʞʝʥʠʝ ɻ; ʈʠʩʫʥʦʢ 4.3). ʉʪʨʫʢʪʫʨʳ ʵʪʦʡ 

ʯʘʩʪʠ ʂʘʚʢʘʟʘ ɿʦʥʝʥʰʘʡʥ, ʧʨʝʜʩʪʘʚʣʷʣ ʚ ʚʠʜʝ ʥʘʜʚʠʥʫʪʳʭ ʩ ʩʝʚʝʨʘ ʧʦʢʨʦʚʦʚ, ʙʘʟʠʨʫʷ 

ʩʚʦʝ ʟʘʢʣʶʯʝʥʠʝ ʥʘ ʦʩʦʙʝʥʥʦʩʪʷʭ ɻʣʘʚʥʦʛʦ ʠ ʖʞʥʦʛʦ ʥʘʜʚʠʛʦʚ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʩʦʚʨʝʤʝʥʥʳʤʠ ʛʣʫʙʠʥʥʳʤʠ ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʤʝʪʦʜʘʤʠ ʛʨʘʚʠʤʝʪʨʠʠ, 

ʤʘʛʥʠʪʦʤʝʪʨʠʠ, ʦʙʤʝʥʥʳʭ ʚʦʣʥ ʟʝʤʣʝʪʨʷʩʝʥʠʡ (ʄʆɺɿ), ʪʝʣʣʫʨʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ 

(ʄʊɿ) [ʐʝʤʧʝʣʝʚ, 2007; ʐʝʤʧʝʣʝʚ ʠ ʜʨ. 2015; ʏʦʪʯʘʝʚ ʠ ʜʨ., 2016ʘ]. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ 

ʩʪʨʫʢʪʫʨ ʘʢʢʨʝʮʠʦʥʥʦʡ ʪʝʢʪʦʥʠʢʠ ʜʣʷ ɿʘʢʘʚʢʘʟʩʢʦʡ ʧʣʠʪʳ ʷʚʣʷʝʪʩʷ ʖʞʥʘʷ 

ʤʠʢʨʦʧʣʠʪʘ, ʥʘʜʚʠʥʫʪʘʷ ʥʘ ɿʘʢʘʚʢʘʟʩʢʫʶ ʩ ʩʝʚʝʨʘ ʚ ʢʦʥʮʝ ʧʘʣʝʦʟʦʷ, ʘ ʪʘʢʞʝ ʖʞʥʦʡ 

ʤʠʢʨʦʧʣʠʪʳ, ʧʨʠʯʣʝʥʝʥʥʦʡ ʚ ʢʦʥʮʝ ʜʦʛʛʝʨʘ (ʇʨʠʣʦʞʝʥʠʝ 4.1) [ɹʘʨʘʥʦʚ, ɻʨʝʢʦʚ, 1982; 

ɹʘʨʘʥʦʚ, 1995]. ʊʝʢʪʦʥʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʵʪʠʭ ʙʣʦʢʦʚ ʧʦʩʣʝ ʢʦʣʣʠʟʠʠ ʠ ʧʦʩʣʝʜʫʶʱʝʡ 
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ʢʦʥʩʦʣʠʜʘʮʠʠ ʦʢʘʟʳʚʘʶʪʩʷ, ʢʘʢ ʙʳ ʚʧʝʯʘʪʘʥʥʳʤʠ ʚ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ 

ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʧʣʠʪʳ, ʧʨʠ ʵʪʦʤ ʩʦʭʨʘʥʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ ʠʭ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ, ʥʦ ʠ ʚ ʢʘʢʦʡ-ʪʦ ʩʪʝʧʝʥʠ ʦʙʦʩʦʙʣʝʥʥʦʩʪʴ ʚ ʜʘʣʴʥʝʡʰʠʭ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʝʨʝʩʪʨʦʡʢʘʭ [ʍʘʠʥ, 1975, 2002]. 

 

 

ʄʠʢʨʦʧʣʠʪʳ ï ʪʝʨʨʝʡʥʳ: 1. ʇʨʝʜʢʘʚʢʘʟʩʢʘʷ; 2. ɹʝʯʘʩʳʥʩʢʘʷ;3. ɺʦʩʪʦʯʥʦ-ʂʘʚʢʘʟʩʢʘʷ; 4. 

ɿʘʢʘʚʢʘʟʩʢʘʷ. ʉʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʟʦʥʳ: 5. ʄʘʤʠʩʦʥ-ʂʘʟʙʝʢʩʢʘʷ (ʨʝʣʠʢʪʦʚʘʷ 

ʟʦʥʘ); 6. ɺʣʘʜʠʢʘʚʢʘʟʩʢʘʷ ʢʦʪʣʦʚʠʥʘ; 7. ʉʝʚʝʨʥʘʷ ʤʦʥʦʢʣʠʥʘʣʴ; 8. ɻʣʘʚʥʦʛʦ ʭʨʝʙʪʘ (1-

ʄʘʭʝʨʩʢʘʷ ʠ 2- ʂʘʩʩʘʨʩʢʘʷ ʧʦʜʟʦʥʳ); 9.ɼʠʛʦʨʦ-ʆʩʝʪʠʥʩʢʘʷ; 10. ɸʨʜʦʥ-ɼʘʨʴʷʣʴʩʢʘʷ; 11. 

ʖʞʥʦʛʦ ʩʢʣʦʥʘ; 12. ʏʠʘʫʨʩʢʘʷ; 13. ʂʦʥʪʘʢʪʳ: (1-ʤʠʢʨʦʧʣʠʪ-ʪʝʨʨʝʡʥʦʚ, 2-ʩʪʨʫʢʪʫʨʥʦ-

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʟʦʥ); 14. ɻʨʘʥʠʮʳ: (1- ʨʝʩʧʫʙʣʠʢ, 2-ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ). 

ʈʠʩʫʥʦʢ 4.3 ï ɺʟʘʠʤʦʦʪʥʦʰʝʥʠʝ ʘʢʢʨʝʮʠʦʥʥʳʭ ʤʠʢʨʦʧʣʠʪ ʠ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʟʦʥ ʎʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʝʚʝʨʥʦʡ ʆʩʝʪʠʠ (ʧʦ ɻ.ʇ. 

ʆʣʴʭʦʚʩʢʦʤʫ, ʉ.ʄ. ʊʠʙʠʣʦʚʫ, 1998) 

 

ʀʟ ʦʩʥʦʚʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʟʦʥ, ʚʦ ʚʣʠʷʥʠʠ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʪʩʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ, ʚʳʜʝʣʷʶʪʩʷ ʄʘʤʠʩʦʥ-ʂʘʟʙʝʢʩʢʠʡ ʨʝʣʠʢʪʦʚʳʡ ʨʫʙʝʮ, 

ɸʜʘʡʢʦʤ-ʂʘʟʙʝʢʩʢʘʷ ʛʨʫʧʧʘ ʨʘʟʣʦʤʦʚ, ɻʣʘʚʥʳʡ ʂʘʚʢʘʟʩʢʠʡ ʥʘʜʚʠʛ, ʧʝʨʝʩʝʢʘʶʱʠʝ 

ʖʞʥʳʡ ʙʣʦʢ ʚ ɿ-ʉɿ ʨʫʤʙʘʭ. 
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ʀʟ ʜʠʟʲʶʥʢʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤʠ ʷʚʣʷʶʪʩʷ ʨʘʟʣʦʤʳ, 

ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʄʘʤʠʩʦʥ-ʂʘʟʙʝʢʩʢʫʶ ʟʦʥʫ, ñɻʣʘʚʥʳʡ ʥʘʜʚʠʛò ʠ ʉʳʨʭʫʙʘʨʟʦʥʜʩʢʠʡ 

ʨʘʟʣʦʤʳ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ʧʨʦʩʣʝʞʠʚʘʝʤʳʝ ʧʦ ʜʘʥʥʳʤ ʄʆɺɿ ʠ ʄʊɿ [ʐʝʤʧʝʣʝʚ, 

1978; ʐʝʤʧʝʣʝʚ ʠ ʜʨ., 2017]. ɸʜʘʡʢʦʤ-ʂʘʟʙʝʢʩʢʠʡ ʨʘʟʣʦʤ ʦʛʨʘʥʠʯʠʚʘʝʪ ʨʝʣʠʢʪʦʚʳʡ 

ʨʫʙʝʮ ʩ ʶʛʘ (ʇʨʠʣʦʞʝʥʠʝ ɻ). 

ʖʞʥʘʷ ʤʠʢʨʦʧʣʠʪʘ. ʖʞʥʘʷ ʤʠʢʨʦʧʣʠʪʘ ʧʦʣʥʦʩʪʴʶ ʚʢʣʶʯʘʝʪ ʪʫʨʠʩʪʩʢʦ-

ʨʝʢʨʝʘʮʠʦʥʥʫʶ ʪʝʨʨʠʪʦʨʠʶ, ʟʘʥʠʤʘʷ ʶʞʥʫʶ ʯʘʩʪʴ ʅʘʨʦ-ʄʘʤʠʩʦʥʩʢʦʛʦ ʧʣʦʱʘʜʠ 

(ʈʠʩʫʥʦʢ 4.4).  

ʆʪ ʄʘʤʠʩʦʥ-ʂʘʟʙʝʢʩʢʦʛʦ ʨʝʣʠʢʪʦʚʦʛʦ ʨʫʙʮʘ ʤʠʢʨʦʧʣʠʪʘ ʦʪʜʝʣʷʝʪʩʷ ɸʜʘʡʢʦʤ-

ʂʘʟʙʝʢʩʢʠʤ ʨʘʟʣʦʤʦʤ. ʅʘ ʶʛʝ ʢʦʥʪʘʢʪ ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʩ ɿʘʢʘʚʢʘʟʩʢʦʡ ʧʣʠʪʦʡ. ɺ 

ʪʝʢʪʦʥʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ, ʧʦʧʘʜʘʶʱʘʷ ʚ ɻʦʨʥʫʶ ʆʩʝʪʠʶ ʯʘʩʪʴ ʖʞʥʦʡ ʤʠʢʨʦʧʣʠʪʳ, 

ʦʪʥʦʩʠʪʩʷ ʢ ʩʪʨʫʢʪʫʨʘʤ ʖʞʥʦʛʦ ʩʢʣʦʥʘ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ. ɺ ʅʘʨʦ-ʄʘʤʠʩʦʥʩʢʦʤ 

ʨʘʡʦʥʝ ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʯʘʩʪʷʤʠ ʜʚʫʭ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʟʦʥ - ʂʘʟʙʝʢʩʢʦ-

ʃʘʛʦʜʝʭʩʢʦʡ ʩʪʫʧʝʥʠ ʠ ʏʠʘʫʨʩʢʦʛʦ ʩʠʥʢʣʠʥʦʨʠʷ. ɻʨʘʥʠʮʘ ʤʝʞʜʫ ʵʪʠʤʠ ʟʦʥʘʤʠ 

ʧʨʦʭʦʜʠʪ ʧʦ ʊʠʙʩʢʦʤʫ ʨʘʟʣʦʤʫ. 

ʂʘʟʙʝʢʩʢʦ-ʃʘʛʦʜʝʭʩʢʘʷ ʩʪʫʧʝʥʴ. ʉʫʘʨʢʦʤ-ɻʝʨʛʝʪʩʢʠʡ ʙʣʦʢ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʩ 

ʩʝʚʝʨʘ ɸʜʘʡʢʦʤ-ʂʘʟʙʝʢʩʢʠʤ, ʘ ʩ ʶʛʘ - ɿʘʢʢʘʭʦʭʩʢʠʤ ʨʘʟʣʦʤʘʤʠ-ʚʟʙʨʦʩʘʤʠ. ɿʦʥʘ 

ʨʘʟʣʦʤʘ ʠʤʝʝʪ ʤʦʱʥʦʩʪʴ 10-30 ʤ ʠ ʩʣʦʞʝʥʘ ʧʝʨʝʜʨʦʙʣʝʥʥʳʤʠ, ʣʠʤʦʥʠʪʠʟʠʨʦʚʘʥʥʳʤʠ ʠ 

ʦʢʚʘʨʮʦʚʘʥʥʳʤʠ ʧʦʨʦʜʘʤʠ. ʇʘʜʝʥʠʝ ʚʟʙʨʦʩʘ ʩʝʚʝʨʥʦʝ, ʧʦʜ ʫʛʣʘʤʠ 65-70
ʦ
. ɸʤʧʣʠʪʫʜʘ 

ʩʤʝʱʝʥʠʡ ʜʦʩʪʠʛʘʝʪ 400 ʤ. ʖʞʥʝʝ ʉʘʫʨʢʦʤ-ɻʝʨʛʝʪʩʢʦʛʦ ʙʣʦʢʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʅʘʨʜʦʥ-

ʉʠʚʝʨʘʫʪʩʢʠʡ ʙʣʦʢ, ʩʝʚʝʨʥʦʡ ʛʨʘʥʠʮʝʡ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʎʝʩʩʢʠʡ ʥʘʜʚʠʛ ʠ 

ɿʘʢʢʘʭʦʭʩʢʠʡ ʨʘʟʣʦʤ.  

ʖʞʥʦʝ ʢʨʳʣʦ ʩʢʣʘʜʢʠ ʦʙʨʳʚʘʝʪʩʷ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʤ ʅʘʨʜʦʥ-ʉʠʚʝʨʘʫʪʩʢʠʡ ʙʣʦʢ 

ʩ ʶʛʘ ʢʨʫʧʥʳʤ ʉʝʚʝʨʥʳʤ ʅʘʨʩʢʠʤ ʚʟʙʨʦʩʦʤ. ɺʟʙʨʦʩ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʦʪ ʄʘʤʠʩʦʥʩʢʦʛʦ 

ʧʝʨʝʚʘʣʘ ʜʦ ʊʝʨʩʢʦ-ɿʘʢʢʠʥʩʢʦʛʦ ʚʦʜʦʨʘʟʜʝʣʘ ʠ ʫʭʦʜʠʪ ʜʘʣʝʝ ʟʘ ʧʨʝʜʝʣʳ ʨʝʛʠʦʥʘ. 

ʇʨʝʜʩʪʘʚʣʝʥ ʦʥ ʟʦʥʦʡ ʨʘʟʨʳʚʦʚ ʤʦʱʥʦʩʪʴʶ ʦʪ 20 ʤ ʜʦ 100 ʤ.  

ʄʘʤʠʩʦʥ-ʂʘʟʙʝʢʩʢʠʡ ʨʝʣʠʢʪʦʚʳʡ ʨʫʙʝʮ. ʄʘʤʠʩʦʥ-ʂʘʟʙʝʢʩʢʠʡ ʨʝʣʠʢʪʦʚʳʡ 

ʨʫʙʝʮ (ʛʝʦʩʫʪʫʨʘ ʠʣʠ ʰʦʚʥʘʷ ʟʦʥʘ ʤʝʞʜʫ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʠ ʦʢʝʘʥʠʯʝʩʢʦʡ ʢʦʨʘʤʠ), 

ʤʘʨʢʠʨʫʶʱʘʷ ʟʦʥʫ ʩʦʚʨʝʤʝʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʧʣʠʪ, ʷʚʣʷʝʪʩʷ 

ʫʢʘʟʘʪʝʣʝʤ ʩʫʱʝʩʪʚʦʚʘʚʰʝʛʦ ʨʘʥʝʝ ʠ ʟʘʤʢʥʫʚʰʝʛʦʩʷ ʚʧʦʩʣʝʜʩʪʚʠʠ ʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ.  
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ɺ ʠʥʪʝʨʚʘʣʝ ʜʦʣʠʥʘ ʨ. ʄʘʤʠʭʜʦʥ ʧʦʨʦʜʳ ʠʤʝʶʪ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʶʞʥʦʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʣʦʛʦʝ (30-45
ʦ
) ʧʘʜʝʥʠʝ, ʩʦʛʣʘʩʫʶʱʝʝʩʷ ʩ ʧʘʜʝʥʠʝʤ ʶʞʥʦʛʦ ʢʨʳʣʘ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʩʝʚʝʨʥʝʝ, ʅʘʨʩʢʦʡ ʘʥʪʠʢʣʠʥʘʣʠ. 

 

 

 

ʈʠʩʫʥʦʢ 4.4 ï ʌʨʘʛʤʝʥʪ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʢʘʨʪʳ ʩ ʥʦʤʝʨʘʤʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʩʪʨʫʢʪʫʨ (ʧʦ ɻ.ʇ. ʆʣʴʭʦʚʩʢʦʤʫ, ʉ.ʄ. ʊʠʙʠʣʦʚʫ, 1998) 
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ɼʘʣʝʝ ʢ ʚʦʩʪʦʢʫ ʥʘ ʧʨʘʚʦʤ ʙʦʨʪʫ ʨ. ɿʘʢʢʘʜʦʥ ʧʘʜʝʥʠʝ ʧʦʨʦʜ ʩʪʦʣʴ ʞʝ ʧʦʣʦʛʦʝ (30-

45
ʦ
), ʥʦ ʢ ʩʝʚʝʨʫ, ʘ ʥʘ ʣʝʚʦʤ ʙʦʨʪʫ ʵʪʦʡ ʞʝ ʨʝʢʠ - ʫʩʪʦʡʯʠʚʦʝ ʶʞʥʦʝ. ʖʞʥʳʡ ʅʘʨʩʢʠʡ 

ʚʟʙʨʦʩ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʡ ʙʣʦʢ ʩ ʶʛʘ, ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʦʪ ʙʘʣʢʠ ʃʘʛʘʪʢʦʤ ʜʦ ʊʝʨʩʢʦ-

ɿʘʢʢʠʥʩʢʦʛʦ ʚʦʜʦʨʘʟʜʝʣʘ. ʇʨʦʩʪʠʨʘʥʠʝ ʝʛʦ 280-290
ʦ
, ʧʘʜʝʥʠʝ ʥʘ ʩʝʚʝʨʦ-ʩʝʚʝʨʦ-ʚʦʩʪʦʢ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʢʨʫʪʦʝ (5-80
ʦ
). ʇʨʝʜʩʪʘʚʣʝʥ ʚʟʙʨʦʩ ʟʦʥʦʡ ʜʨʦʙʣʝʥʠʷ ʠ ʦʢʚʘʨʮʝʚʘʥʠʷ 

ʤʦʱʥʦʩʪʴʶ 10-150 ʤ, ʩʦʜʝʨʞʘʱʝʡ ʟʘʯʘʩʪʫʶ ʧʠʨʠʪ-ʭʣʦʨʠʪʦʚʫʶ ʤʠʥʝʨʘʣʠʟʘʮʠʶ. 

ʉʤʝʱʝʥʠʝ ʧʦ ʚʟʙʨʦʩʫ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ 400-600 ʤ.  

ʊʠʙʩʢʠʡ ʚʟʙʨʦʩ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤ ʨʘʟʣʦʤʦʤ, ʨʘʟʜʝʣʷʶʱʠʤ ʂʘʟʙʝʢʩʢʦ-

ʃʘʛʦʜʝʭʩʢʫʶ ʩʪʫʧʝʥʴ ʦʪ ʏʠʘʫʨʩʢʦʛʦ ʩʠʥʢʣʠʥʦʨʠʷ. ʉ ʨʘʟʣʦʤʦʤ ʩʚʷʟʘʥʳ ʨʫʜʥʳʝ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʧʠʨʠʪʘ, ʢʠʥʦʚʘʨʠ, ʤʝʪʘʮʠʥʥʦʙʘʨʠʪʘ, ʨʝʘʣʴʛʘʨʘ, ʭʘʣʴʢʦʧʠʨʠʪʘ, ʛʘʣʝʥʠʪʘ. 

ʂʘʟʙʝʢʩʢʦ-ʃʘʛʦʜʝʭʩʢʘʷ ʩʪʫʧʝʥʴ ʚʟʙʨʦʰʝʥʘ ʧʦ ʊʠʙʩʢʦʤʫ ʚʟʙʨʦʩʫ ʥʘ 1500-2000 ʤ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʶʞʥʝʝ ʏʠʘʫʨʩʢʦʛʦ ʩʠʥʢʣʠʥʦʨʠ ̫ [ɸʜʘʤʠʷ ʠ ʜʨ., 1989; 

Giorgobiani et al., 1998]. 

ʏʠʘʫʨʩʢʠʡ ʩʠʥʢʣʠʥʦʨʠʡ. ʏʠʘʫʨʩʢʠʡ ʩʠʥʢʣʠʥʦʨʠʡ ʟʘʥʠʤʘʝʪ ʶʞʥʫʶ ʯʘʩʪʴ ʅʘʨʦ-

ʄʘʤʠʩʦʥʩʢʦʡ ʧʣʦʱʘʜʠ. ʉʣʦʞʝʥ ʦʥ ʧʦʨʦʜʘʤʠ ʢʘʨʙʦʥʘʪʥʦʛʦ ʬʣʠʰʘ, ʠʤʝʶʱʠʤʠ 

ʩʫʙʰʠʨʦʪʥʦʝ ʜʦ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ ʠ ʩʤʷʪʳʤʠ ʚ ʩʢʣʘʜʢʠ ʨʘʟʥʦʛʦ ʧʦʨʷʜʢʘ. 

ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤʠ ʩʢʣʘʜʯʘʪʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʟʜʝʩʴ ʷʚʣʷʶʪʩʷ ʊʝʭʪʠʥʩʢʘʷ ʘʥʪʠʢʣʠʥʘʣʴ 

ʠ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʶʞʥʝʝ, ɹʠʨʘʭʘʪʩʢʘʷ ʩʠʥʢʣʠʥʘʣʴ (ʈʠʩʫʥʦʢ 4.4). ʊʝʭʪʠʥʩʢʘʷ 

ʘʥʪʠʢʣʠʥʘʣʴ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʦʪ ʤʝʞʜʫʨʝʯʴʷ ɻʠʥʘʪ-ɼʟʝʥʠʥʘ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʜʦ ʜʦʣʠʥʳ ʨ. ʄʘʤʠʭʜʦʥ, ʢ ʫʩʪʴʶ ʣʝʚʦʛʦ ʧʨʠʪʦʢʘ ʧʦʩʣʝʜʥʝʡ - ʨ. ʈʝʮʠʜʦʥ.  

ɺ ʮʝʣʦʤ, ʩʢʣʘʜʢʘ ʥʘʢʣʦʥʝʥʘ ʥʘ ʶʛ. ʉʝʚʝʨʥʦʝ ʢʨʳʣʦ ʝʝ, ʩʨʝʟʘʥʥʦʝ ʊʠʙʩʢʠʤ 

ʨʘʟʣʦʤʦʤ, ʧʘʜʘʝʪ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ ʧʦʜ ʫʛʣʘʤʠ 50-60
ʦ
 ʠ ʣʠʰʴ ʥʘ ʫʯʘʩʪʢʝ ʤʝʞʜʫ 

ʜʦʣʠʥʘʤʠ ʨʝʢ ʍʘʣʘʮʘʡʜʦʥ ʠ ɿʨʫʛʜʦʥ ʦʥʦ ʧʨʠʦʙʨʝʪʘʝʪ ʶʛʦ-ʟʘʧʘʜʥʦʝ ʧʘʜʝʥʠʝ ʩ ʪʘʢʠʤʠ 

ʞʝ ʫʛʣʘʤʠ (50-60
ʦ
), ʧʝʨʝʭʦʜʷ ʚ ʦʧʨʦʢʠʥʫʪʦʝ ʟʘʣʝʛʘʥʠʝ. ʖʞʥʦʝ ʢʨʳʣʦ, ʦʙʦʨʚʘʥʥʦʝ 

ʍʘʣʘʮʠʥʩʢʠʤ ʨʘʟʣʦʤʦʤ, ʧʘʜʘʝʪ ʥʘ ʶʛʦ-ʟʘʧʘʜ ʩ ʫʛʣʘʤʠ 70-80
ʦ
. ʉʢʣʘʜʢʘ ʧʦʛʨʫʞʘʝʪʩʷ ʥʘ 

ʟʘʧʘʜ. ɹʠʨʘʭʘʪʩʢʘʷ ʩʠʥʢʣʠʥʘʣʴ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʨʘʡʦʥʘ, ʛʜʝ ʧʨʦʪʷʛʠʚʘʝʪʩʷ 

ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʤʝʞʜʫ ʭʨʝʙʪʘʤʠ ʂʦʟʳʢʦʤʨʘʛ ʥʘ ʟʘʧʘʜʝ ʠ ɻʣʘʚʥʳʤ 

ɺʦʜʦʨʘʟʜʝʣʴʥʳʤ ʥʘ ʚʦʩʪʦʢʝ, ʠhʨʠʥʘ ʩʢʣʘʜʢʠ - 4-5 ʢʤ. ʆʥʘ ʦʩʣʦʞʥʝʥʘ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ 

ʤʝʣʢʠʭ ʧʣʠʢʘʪʠʚʥʳʭ ʠ ʜʠʟʲʶʥʢʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ. ʉʝʚʝʨʥʦʝ ʢʨʳʣʦ ʦʩʣʦʞʥʝʥʦ 

ʦʪʣʦʞʝʥʠʷʤʠ ʟʛʠʣʴʩʢʦʡ ʩʚʠʪʳ ʠ ʩʚʠʪʳ ʜʟʝʜʦ, ʢʦʪʦʨʳʝ ʜʠʩʣʦʮʠʨʦʚʘʥʳ ʚ ʤʝʣʢʠʝ 

ʙʝʩʩʠʩʪʝʤʥʳʝ, ʜʠʩʛʘʨʤʦʥʠʯʥʳʝ, ʩʪʦʷʯʠʝ ʠ ʟʘʧʨʦʢʠʥʫʪʳʝ ʢʘʢ ʢ ʶʛʫ, ʪʘʢ ʠ ʢ ʩʝʚʝʨʫ, 

ʩʢʣʘʜʢʠ. ʖʞʥʦʝ ʢʨʳʣʦ, ʦʙʦʨʚʘʥʥʦʝ ʍʘʣʘʮʠʥʩʢʠʤ ʨʘʟʣʦʤʦʤ, ʧʘʜʘʝʪ ʥʘ ʶʛʦ-ʟʘʧʘʜ ʩ 
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ʫʛʣʘʤʠ 70-80
ʦ
. ʉʢʣʘʜʢʘ ʧʦʛʨʫʞʘʝʪʩʷ ʥʘ ʟʘʧʘʜ. ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʨʘʟʨʳʚʥʳʝ ʩʪʨʫʢʪʫʨʳ: 

ʍʘʣʘʮʠʥʩʢʠʡ, ɿʛʠʣʴʩʢʠʡ ʠ ʉʘʫʭʦʭʩʢʠʡ ʨʘʟʣʦʤʳ. 

ʍʘʣʘʮʠʥʩʢʠʡ ʚʟʙʨʦʩ ʧʨʝʜʩʪʘʚʣʝʥ ʟʦʥʦʡ ʜʨʦʙʣʝʥʠʷ ʠ ʩʤʷʪʠʷ ʤʦʱʥʦʩʪʴʶ 30-400 ʤ 

ʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʟʦʥʘʤʠ ʪʨʝʱʠʥ. ʇʨʝʜʧʦʣʘʛʘʝʤʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʧʦ ʨʘʟʣʦʤʫ ʦʢʦʣʦ 1000 

ʤ. 

ɿʛʠʣʴʩʢʠʡ ʚʟʙʨʦʩ ʧʨʦʪʷʛʠʚʘʝʪʩʷ ʦʪ ʧʝʨʝʚʘʣʘ ɹʘʭʬʘʥʜʘʛ, ʥʘ ɻʣʘʚʥʦʤ 

ɺʦʜʦʨʘʟʜʝʣʴʥʦʤ ʭʨʝʙʪʝ, ʢ ʠʩʪʦʢʘʤ ʨ. ʂʦʟʳʜʦʥ. ʇʨʦʩʪʠʨʘʥʠʝ ʨʘʟʣʦʤʘ 310
ʦ
, ʧʘʜʝʥʠʝ ʢ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ ʧʦʜ ʫʛʣʘʤʠ 50-70
ʦ
. ʉʝʚʝʨʥʳʡ ʙʣʦʢ ʧʦ ʥʝʤʫ ʚʟʙʨʦʰʝʥ ʧʨʠʤʝʨʥʦ ʥʘ 400-

600ʤ. 

ʉʘʫʭʦʭʩʢʠʡ ʚʟʙʨʦʩ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʩʘʤʦʤ ʶʛʝ ʦʧʠʩʳʚʘʝʤʦʡ ʟʦʥʳ ʠ 

ʧʨʦʪʷʛʠʚʘʝʪʩʷ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʘʨʘʣʣʝʣʴʥʦ ɻʣʘʚʥʦʤʫ ɺʦʜʦʨʘʟʜʝʣʴʥʦʤʫ 

ʭʨʝʙʪʫ. ʇʨʦʩʪʠʨʘʥʠʝ ʝʛʦ 310-330
ʦ
, ʧʘʜʝʥʠʝ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʝ ʩ ʫʛʣʘʤʠ 40-70

ʦ
.  

 

4.4 ʇʨʠʟʥʘʢʠ ʚʣʠʷʥʠʷ ʵʥʜʦʛʝʥʥʦʡ ʛʝʦʜʠʥʘʤʠʢʠ ʥʘ ʠʟʤʝʥʝʥʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ 

ʢʣʠʤʘʪʦʦʙʫʩʣʦʚʣʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ. 

 

ʕʢʟʦʛʝʥʥʳʝ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʵʥʜʦʛʝʥʥʦʡ 

ʛʝʦʜʠʥʘʤʠʢʠ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʘʢʪʠʚʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ ʛʨʦʟʦʚʳʝ ʪʫʯʠ ʩ 

ʫʩʪʦʡʯʠʚʳʤ ʧʦʩʪʦʷʥʩʪʚʦʤ ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʥʘʜ ʘʥʦʤʘʣʴʥʳʤʠ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ, ʩ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʣʠʚʥʝʚʳʭ ʜʦʞʜʝʡ. 

ʆʪʤʝʯʘʶʪʩʷ ʟʦʥʳ ʧʦʚʳʰʝʥʥʦʡ ʧʦʞʘʨʦʦʧʘʩʥʦʩʪʠ ʠʟ-ʟʘ ʨʘʟʨʷʜʢʠ ʤʦʣʥʠʡ, ʯʪʦ 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ, ʢʘʢ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʷʤʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʟʘʜʘʯʠ ʚʳʜʝʣʝʥʠʷ 

ʩʪʨʫʢʪʫʨʳ ʧʦ ʘʥʦʤʘʣʴʥʳʤ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʧʨʦʷʚʣʝʥʠʷʤ, ʪʘʢ ʠ ʦʙʨʘʪʥʦʡ ʧʨʦʛʥʦʟʘ 

ʦʧʘʩʥʳʭ ʟʦʥ ʜʣʷ ʦʛʨʘʥʠʯʝʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʘʥʦʤʘʣʴʥʦʤʫ ʧʦʚʝʜʝʥʠʶ 

ʬʠʟʠʯʝʩʢʠʭ, ʛʝʦʭʠʤʠʯʝʩʢʠʭ, ʪʝʧʣʦʚʳʭ ʧʦʣʝʡ ʥʘʜ ʠʟʚʝʩʪʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ. 

ʅʘʜ ʦʙʣʘʩʪʷʤʠ ʟʘʨʦʞʜʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ ʧʦʚʳʰʝʥʥʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ ʥʘʚʠʩʘʶʪ 

ʣʠʥʝʡʥʳʝ ʦʙʣʘʯʥʦʩʪʠ, ʚʳʪʷʥʫʪʳʝ ʚ ʘʪʤʦʩʬʝʨʝ, ʢʘʢ ʠ ʧʨʦʩʪʠʨʘʥʠʝ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʥʘʨʫʰʝʥʠʡ, ʛʜʝ ʚʦʟʥʠʢʘʶʪ ʘʢʪʠʚʥʳʝ ʦʯʘʛʠ [ʄʦʨʦʟʦʚʘ ʠ ʜʨ., 2020], ʯʪʦ ʦʜʥʦʟʥʘʯʥʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʘʚʠʩʠʤʦʩʪʠ ʣʦʢʘʣʴʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʦʪ ʵʥʜʦʛʝʥʥʦʡ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʟʘʜʘʯʠ ʧʨʦʛʥʦʟʘ ʦʧʘʩʥʳʭ ʟʦʥ ʜʣʷ ʦʛʨʘʥʠʯʝʥʠʷ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʘʥʦʤʘʣʴʥʦʤʫ ʧʦʚʝʜʝʥʠʶ ʬʠʟʠʯʝʩʢʠʭ, ʛʝʦʭʠʤʠʯʝʩʢʠʭ, 

ʪʝʧʣʦʚʳʭ ʧʦʣʝʡ ʥʘʜ ʠʟʚʝʩʪʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʥʘʜ ʦʙʣʘʩʪʷʤʠ 
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ʟʘʨʦʞʜʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ ʧʦʚʳʰʝʥʥʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ ʥʘʚʠʩʘʶʪ ʣʠʥʝʡʥʳʝ 

ʦʙʣʘʯʥʦʩʪʠ, ʚʳʪʷʥʫʪʳʝ ʚ ʘʪʤʦʩʬʝʨʝ, ʢʘʢ ʠ ʧʨʦʩʪʠʨʘʥʠʝ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, ʛʜʝ 

ʚʦʟʥʠʢʘʶʪ ʘʢʪʠʚʥʳʝ ʦʯʘʛʠ [ʄʦʨʦʟʦʚʘ ʠ ʜʨ., 2020], ʯʪʦ ʦʜʥʦʟʥʘʯʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʟʘʚʠʩʠʤʦʩʪʠ ʣʦʢʘʣʴʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʦʪ ʵʥʜʦʛʝʥʥʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ.  

ɺ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʨʘʡʦʥʘʭ ʩʧʫʩʢʦʚʳʤ ʬʘʢʪʦʨʦʤ ʩʭʦʜʘ ʣʘʚʠʥ ʩʪʘʥʦʚʷʪʩʷ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʚ ʛʦʨʘʭ ʥʝʨʝʜʢʠ ʦʙʚʘʣʳ ʠʟ-ʟʘ ʩʝʡʩʤʦʜʠʩʣʦʢʘʮʠʡ, ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ 

ʩʭʦʜʳ ʣʝʜʥʠʢʦʚ ʧʨʦʠʩʭʦʜʷʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʥʜʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ. ʂʘʪʝʛʦʨʠʷ ʩʫʤʤʘʨʥʦʛʦ ʧʦʨʘʞʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʚʩʝʤʠ ʚʠʜʘʤʠ ʵʨʦʟʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʦʧʘʩʥʘʷ ʠ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 40%. ʆʢʦʣʦ 80% ʧʝʨʝʢʨʳʪʦʡ 

ʨʳʭʣʦʦʙʣʦʤʦʯʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʝʪʩʷ ʧʨʦʜʫʢʪʦʤ ʦʙʚʘʣʴʥʦ-

ʦʩʳʧʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʇʨʠʯʠʥʦʡ ʦʙʚʘʣʦʚ ʚ ʫʩʣʦʚʠʷʭ ʨʝʟʢʦ ʨʘʩʯʣʝʥʝʥʥʦʛʦ ʨʝʣʴʝʬʘ ʠ 

ʠʥʪʝʥʩʠʚʥʦ- ʜʠʩʣʦʮʠʨʦʚʘʥʥʳʭ ʧʦʨʦʜ ʷʚʣʷʶʪʩʷ ʘʢʪʠʚʥʳʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, 

ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʪʝʨʨʠʪʦʨʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʩʪʳʢʘʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʣʠʪ; 

ʩʝʡʩʤʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʜʦ 7-9 ʙʘʣʣʦʚ.  

ʅʘʠʙʦʣʝʝ ʦʙʚʘʣʦʦʧʘʩʥʳʤʠ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʶʪʩʷ ʫʯʘʩʪʢʠ ʨʘʟʚʠʪʠʷ ʤʦʱʥʳʭ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ (ʎʝʩʩʢʠʡ ʥʘʜʚʠʛ ʠ ʩʝʨʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʨʘʟʣʦʤʦʚ ʶʞʥʦʛʦ 

ʩʢʣʦʥʘ ï ʉʝʚʝʨʥʳʡ ʠ ʖʞʥʳʡ ʅʘʨʩʢʠʡ ʨʘʟʣʦʤʳ, ʊʠʙʩʢʠʡ, ʍʘʣʘʮʠʥʩʢʠʡ, ɿʛʠʣʴʩʢʠʡ, 

ʉʘʫʭʦʭʩʢʠʡ), ʘ ʪʘʢʞʝ ʟʦʥʳ ʨʘʟʚʠʪʠʷ ʥʦʚʝʡʰʠʭ ʨʘʟʨʳʚʥʳʭ ʩʝʡʩʤʦʜʠʩʣʦʢʘʮʠʡ (ʩʤ. ʛʣʘʚʘ 

5).  

ɻʨʫʥʪ r ʧʦʜʚʝʨʞʘʥʳ ʧʦʜʚʠʞʢʘʤ ʧʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʥʘʨʫʰʝʥʠʷʭ ʠʭ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʧʦʜʨʝʟʢʘʤʠ ʩʢʣʦʥʦʚ, ʥʘʛʨʫʞʝʥʠʷʤʠ ʠʣʠ 

ʩʝʡʩʤʦʚʦʟʜʝʡʩʪʚʠʷʤʠ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʨʝʜʩʪʚ 

ʠʥʞʝʥʝʨʥʦʡ ʟʘʱʠʪʳ [ʏʦʪʯʘʝʚ ʠ ʜʨ., 2019ʘ; 2021ʙ]. 

ʈʦʩʪ ʛʦʨ ʂʘʚʢʘʟʘ ʚ ʚʠʜʝ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʚʦʟʜʳʤʘʥʠʷ, ʙʣʦʢʦʚʦʛʦ ʜʨʦʙʣʝʥʠʷ, 

ʤʘʛʤʘʪʠʟʤʘ, ʜʠʩʣʦʢʘʮʠʡ, ʚʫʣʢʘʥʠʟʤʘ, ʨʫʜʦʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ 

ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʡ ʚʥʫʪʨʝʥʥʝʡ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ɿʝʤʣʠ [ʈʘʩʪʚʦʨʦʚʘ, 1973].  

ʄʝʨʦʡ ʵʥʜʦʛʝʥʥʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ɿʝʤʣʠ ʷʚʣʷʝʪʩʷ ʪʝʢʪʦʥʠʢʘ 

ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ (ʊʃʇ) [ɺʝʛʝʥʝʨ,1984; Jeffreys, 1959; ɹʫʣʣʝʥ, 1966], ʩʫʱʥʦʩʪʴ ʢʦʪʦʨʦʡ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʤʥʦʛʦʦʙʦʣʦʯʥʦʩʪʠ ʟʝʤʥʦʡ ʢʦʨʳ ʠ ʚʝʨʭʥʝʡ ʤʘʥʪʠʠ, ʧʦ ʪʨʘʥʩʬʦʨʤʥʳʤ 

ʛʨʘʥʠʮʘʤ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʢʠʥʝʤʘʪʠʢʘ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʛʦʨʷʯʠʭ 

ʢʦʥʚʝʢʪʠʚʥʳʭ ʤʘʥʪʠʡʥʳʭ ʩʪʨʫʡ [Badro J., et al., 2003]. ɿʝʤʥʘʷ ʢʦʨʘ, ʨʘʟʜʨʦʙʣʝʥʥʘʷ ʥʘ 
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ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʙʨʘʥʥʫʶ ʠʟ ʧʘʟʣʦʚ 

ʩʦʚʨʝʤʝʥʥʫʶ ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʤʦʟʘʠʢʫ ʧʣʘʥʝʪʳ. ʂʨʠʪʝʨʠʝʤ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʮ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʣʠʪ ʷʚʣʷʶʪʩʷ ʟʦʥʳ ʩʝʡʩʤʠʯʝʩʢʦʡ, ʚʫʣʢʘʥʠʯʝʩʢʦʡ, ʪʝʢʪʦʥʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʤʘʛʤʘʪʠʟʤʘ, ʦʢʝʘʥʠʯʝʩʢʠʝ ʞʝʣʦʙʘ ʠ ʩʨʝʜʠʥʥʦ-ʦʢʝʘʥʠʯʝʩʢʠʝ ʭʨʝʙʪʳ [Chang 

Li et al., 2008; ʂʨʘʩʥʳʡ, 1984]. ʅʦ ʚʦʪ ʢʘʢ ʧʨʦʠʩʭʦʜʠʣʦ ʵʪʦ ʜʨʦʙʣʝʥʠʝ ʦʩʪʘʝʪʩʷ ʧʦʢʘ 

ʟʘʛʘʜʢʦʡ ʠ ʚ ʵʪʦʡ ʩʚʷʟʠ ʦʜʥʦʤʦʤʝʥʪʥʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʩʧʣʦʰʥʦʡ ʢʦʨʳ ʠ ʜʨʦʙʣʝʥʠʝ 

ɿʝʤʥʦʡ ʢʦʨʳ ʥʘ ʣʠʪʦʩʬʝʨʥʳʝ ʧʣʠʪʳ ʧʫʪʝʤ ʧʨʦʨʳʚʘ ʧʣʶʤʘʤʠ ʟʘ ʩʯʝʪ ʦʩʦʙʳʭ ʫʩʣʦʚʠʡ 

ʥʘʯʘʣʘ ʩʫʙʜʫʢʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʠʥʪʝʨʝʩʥʦʡ ʛʠʧʦʪʝʟʦʡ [David. Rubie, 2001; Gerya et al., 

2015]. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʠʘʣʝʢʪʠʢʠ ʧʨʠʨʦʜʳ ʜʨʦʙʣʝʥʠʝ ʢʦʨʳ ʥʘ ʧʣʠʪʳ ʥʝ ʯʪʦ ʠʥʦʝ, ʢʘʢ 

ʩʦʙʣʶʜʝʥʠʷ ʧʨʠʥʮʠʧʘ ʥʘʠʤʝʥʴʰʝʛʦ ʟʘʧʘʩʘ ʵʥʝʨʛʠʠ (ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʚʳʛʦʜʳ) ʩʠʩʪʝʤʳ 

ʜʣʷ ʙʘʣʘʥʩʠʨʦʚʘʥʠʷ ʚ ʮʝʣʦʩʪʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʥʝʧʨʝʨʳʚʥʦ ʧʫʣʴʩʠʨʫʶʱʝʛʦ ʩʦʩʪʦʷʥʠʷ 

ʚʝʨʭʥʝʡ ʤʘʥʪʠʠ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʢʦʨʦʙʨʘʟʦʚʘʥʠʷ ʚ ʥʠʞʥʝ-ʩʨʝʜʥʝʤ ʘʨʭʝʝ (ʵʦʘʨʭʝʡ, 

ʧʘʣʝʦʘʨʭʝʡ, 4,0-3,2 ʤʣʨʜ. ʣʝʪ ʥʘʟʘʜ). ɹʘʣʘʥʩʠʨʦʚʘʥʠʝ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ 

ʫʨʘʚʥʦʚʝʰʠʚʘʝʪ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ ʢʦʥʚʝʢʪʠʚʥʳʭ ʤʘʥʪʠʡʥʳʭ ʧʣʶʤʦʚ ʠ ʩʪʨʫʡ, 

ʚʥʫʪʨʠʣʠʪʦʩʬʝʨʥʳʭ ʤʘʛʤʘʪʠʯʝʩʢʠʭ, ʨʘʜʠʦʛʝʥʥʳʭ ʠ ʧʨʦʪʠʚʦʧʨʠʣʠʚʥʳʭ ʪʝʧʣʦʚʳʭ 

ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʢʦʨʫ ʟʘ ʩʯʝʪ ʣʶʬʪʘ ʚ ʤʝʞʧʣʠʪʥʳʭ ʰʚʘʭ, ʩʦʭʨʘʥʷʷ ʵʥʪʨʦʧʠʶ ʩʠʩʪʝʤʳ. ɺ 

ʩʣʫʯʘʝ ʩʧʣʦʰʥʦʩʪʠ ʢʦʨʳ ʤʝʨʘ ʥʝʦʙʨʘʪʠʤʦʛʦ ʨʘʩʩʝʠʚʘʥʠʷ ʵʥʝʨʛʠʠ ʙʳʣʘ ʨʝʟʢʦ ʩʥʠʞʝʥʘ, 

ʟʘ ʩʯʝʪ ʮʝʣʦʩʪʥʦʩʪʠ ʙʘʟʘʣʴʪʦʠʜʥʦʛʦ ʧʘʥʮʠʨʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʘʨʫʰʝʥʦ 

ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ ʩʠʩʪʝʤʳ [ʏʦʪʯʘʝʚ ʠ ʜʨ., 2018ʙ].  

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʵʚʦʣʶʮʠʠ ɿʝʤʣʠ ʛʣʫʙʠʥʥʘʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚ 

ʦʩʥʦʚʥʦʤ ʦʙʷʟʘʥʘ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʚʦʩʧʦʣʥʷʝʤʦʡ ʟʘ ʩʯʝʪ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ (ʭʠʤʠʢʦ-

ʧʣʦʪʥʦʩʪʥʦʡ) ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʩʠʣʠʢʘʪʥʦʡ ʤʘʥʪʠʠ ʥʘ ʛʨʘʥʠʮʝ ʩ ʞʠʜʢʠʤ ʷʜʨʦʤ. 

ʉʪʨʫʢʪʫʨʘʤʠ ʢʦʥʚʝʢʪʠʚʥʳʭ ʷʯʝʝʢ, ʚʦʟʤʦʞʥʦ, ʷʚʣʷʶʪʩʷ ʚʦʣʥʦʚʦʜʳ, ʢʘʢ ʚ ʤʘʥʪʠʠ, ʪʘʢ ʠ 

ʚʦ ʚʥʫʪʨʠʧʣʠʪʥʦʤ (ʤʝʞʙʣʦʯʥʦʤ) ʧʨʦʩʪʨʘʥʩʪʚʝ [Chang Li et al.,2008]. 

 

4.5 ʅʝʦʪʝʢʪʦʥʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʠ ʩʝʡʩʤʠʯʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ 

ʇʦʟʜʥʝʦʨʦʛʝʥʥʫʶ (N1-2+Q) ʩʪʘʜʠʶ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʧʨʠʜʘʚʰʫʶ 

ɹʦʣʴʰʦʤʫ ʂʘʚʢʘʟʫ ʩʦʚʨʝʤʝʥʥʳʝ ʯʝʨʪʳ, ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʨʘʟʨʘʙʦʪʘʣ ɽ.ɽ. ʄʠʣʘʥʦʚʩʢʠʡ 

[ʄʠʣʘʥʦʚʩʢʠʡ, 1968], ʢʦʪʦʨʫʶ ʚ ʧʦʩʣʝʜʩʪʚʠʝ ʢʦʨʨʝʢʪʠʨʦʚʘʣʠ ʠ ʫʪʦʯʥʷʣʠ ʤʥʦʛʠʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʦʜʥʘʢʦ ʠʟ-ʟʘ ʤʝʣʢʦʛʦ ʤʘʩʰʪʘʙʘ ʵʪʠʭ ʩʭʝʤ ʠʭ ʜʝʪʘʣʴʥʦʩʪʴ ʥʝ 

ʫʜʦʚʣʝʪʚʦʨʷʣʘ ʫʪʦʯʥʝʥʠʶ ʠʩʭʦʜʥʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ. ʇʨʠ ʵʪʦʤ 

ʘʢʪʠʚʥʦʩʪʴ, ʢʦʥʝʯʥʦ, ʩʤʝʥʷʣʘʩʴ ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʟʘʪʠʰʴʝʤ ʠ ʩʦʚʨʝʤʝʥʥʦʝ ʪʝʢʪʦʥʠʯʝʩʢʦʝ 
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ʨʘʟʚʠʪʠʝ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ, ʙʝʟʫʩʣʦʚʥʦ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʘʢʪʠʚʥʦʡ ʩʪʘʜʠʠ [ʅʝʩʤʝʷʥʦʚ, 

1992; 1997; ʈʦʛʦʞʠʥ, ʍʦʚʘʥʩʢʠʡ, 1994; Folguera et al., 2004; Orchiston, 2012; Orchiston et 

al., 2012ʘ]. 

ʊʠʧʠʟʘʮʠʷ ʠ ʪʨʘʩʩʠʨʦʚʢʘ ʦʩʥʦʚʥʳʭ ʰʦʚʥʳʭ ʟʦʥ ʨʝʛʠʦʥʘ (ʊʘʙʣʠʮʘ 4.1) ʦʙʫʩʣʦʚʠʣʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʩʤʦʪʨʘ ʛʨʘʥʠʮ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ɽ.ɽ. ʄʠʣʘʥʦʚʩʢʦʛʦ, 

ʨʘʟʜʝʣʷʚʰʝʛʦ ʤʝʛʘʩʚʦʜ ʥʘ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʳʡ, ʎʝʥʪʨʘʣʴʥʳʡ, ɺʦʩʪʦʯʥʳʡ ʠ ʖʛʦ-

ɺʦʩʪʦʯʥʳʡ ʩʝʛʤʝʥʪʳ, ʘ ʛʨʘʥʠʮʝʡ ʤʝʞʜʫ ʎʝʥʪʨʘʣʴʥʳʤ ʠ ɺʦʩʪʦʯʥʳʤ ʩʝʛʤʝʥʪʘʤʠ ʠ  

ʩʯʠʪʘʚʰʝʛʦ ʂʘʟʙʝʢ-ʎʭʠʥʚʘʣʴʩʢʫ  ʁʟʦʥʫ ʧʦʧʝʨʝʯʥʳʭ ʥʘʨʫʰʝʥʠʡ. 

 

ʊʘʙʣʠʮʘ 4.1 ʆʩʥʦʚʥʳʝ ʥʦʚʝʡʰʠʝ ʰʦʚʥʳʝ ʟʦʥʳ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ [ʅʝʩʤʝʷʥʦʚ, 1997] 

ʊʠʧ ˉ ʥʘ 

ʢʘʨʪʝ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ɼʣʠʥʘ, ʢʤ 

ʇʨʦʜʦʣʴʥʳʝ ʟʦʥʳ 

ʬʣʝʢʩʫʨʥʳʡ 1 ɹʫʡʥʘʢʩʢʘʷ 150 

ʬʣʝʢʩʫʨʥʦ-

ʨʘʟʨʳʚʥr ʡ 

2 ʉʝʚʝʨʥʘʷ ʂʨʳʤʩʢʦ-ʂʘʚʢʘʟʩʢʘ ̫ >400 

3 ʖʞʥʘʷ ʂʨʳʤʩʢʦ-ʂʘʚʢʘʟʩʢʘʷ >500 

4 ɺ ʣ ʘ ʜ ʠ ʢ ʘ ʚ ʢ ʘ ʟ ʩ ʢ ʘ ʷ 200 

5 ʉʫʣʘʢʩʢʘʷ 150 

ʰʦʚʥʦ-ʩʙʨʦʩʦʚʳʡ 6 ɽʩʩʝʥʪʫʢʩʢʘʷ 170 

 ʉʘʯʭʝʨʩʢʘʷ (?) 160 

ʩʙʨʦʩʦ- 

ʥʘʜʚʠʛʦʚʳʡ 

 ɻʣʘʚʥʦʛʦ ʭʨʝʙʪʘ >500 

 ʉʫʭʫʤʩʢʘʷ 150 

ʰʦʚʥʦ-ʥʘʜʚʠʛʦʚʳʡ  ɸʣʘʟʘʥʦ-ʐʝʤʘʭʠʥʩʢʘʷ 400 

ʰʦʚʥʦ-ʩʜʚʠʛʦʚʳʡ 7 ɻʫʜʝʨʤʝʩʩʢʘʷ 70 

 ɹʝʥʦʡʩʢʦ-ʕʣʴʜʘʨʦʚʩʢʘʷ 100 

9 ɼʘʪʪʳʭ-ɸʭʣʦʚʩʢʘʷ 150 

ʰʦʚʥʦ-

ʜʝʧʨʝʩʩʠʦʥʥʳʡ 

10 ʄʠʭʘʡʣʦʚʩʢʘʷ 120 

11 ʇʰʝʢʠʰ -ʊʳʨʥʳʘʫʟʩʢʘʷ 270 

12 ʄʟʳʤʪʠʥʩʢʘʷ 250 

13 ʉʘʜʦʥʩʢʘʷ 150 

14 ɺʝʨʭʥʝʫʨʫʭʩʢʘʷ 60 
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 ʄʝʣʝ - ɼʞʘʚʩʢʘʷ 120 

 ʈʝʯʘ-ʃʝʯʭʫʤʩʢʘʷ 110 

15 ɹʝʞʠʪʠʥʩʢʘʷ (?) 400 

ʰʦʚʥʦ-ʙʣʦʢʦʚʳʡ 16 ɺʦʨʦʥʮʦʚʩʢʘʷ ʂʆ 

ʇʦʧʝʨʝʯʥʳʝ ʟʦʥʳ 

ʬʣʝʢʩʫʨʥʳʡ 17 ɿʘʧʘʜʥʦ- ʂʘʚʢʘʟʩʢʘʷ ʅʆ 

 ɺʦʩʪʦʯʥʦ- ʂʘʚʢʘʟʩʢʘʷ 450 

ʰʦʚʥʦ-ʩʙʨʦʩʦʚʳʡ 18 ɺʦʩʪʦʯʥʦ- ɼʘʛʝʩʪʘʥʩʢʘʷ 200 

 ʉʫʤʛʘʠʪʩʢʘʷ (?) 100 

ʧʦʧʝʨʝʯʥʦʛʦ 

ʜʨʦʙʣʝʥʠʷ 

19 ʇʰʝʭʩʢʦ-ɸʜʣʝʨʩʢʘʷ (ʩʦ ʩʙʨʦʩʦʚʳʤʠ 

ʚʦʟʜʳʤʘʥʠʷʤʠ) 

>100 

20  ʊʫʘʧʩʠʥʩʢʘʷ (ʩ ʛʨʘʙʝʥʦʚʳʤʠ 50 

   ʧʨʦʛʠʙʘʥʠʷʤʠ)  

21 ʅʘʣʴʯʠʢʩʢʘʷ (ʩʦ ʩʜʚʠʛʦʚʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ) 

>200 

22 ɻʨʦʟʥʝʥʩʢʘʷ (ʩʦ ʩʜʚʠʛʦʚʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ) 

200 

 

ʉʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʠʝʨʘʨʭʠʯʝʩʢʦʝ ʨʘʟʜʝʣʝʥʠʝ ʠ ʦʙʦʩʦʙʣʝʥʠʝ 

ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ ʩʪʨʫʢʪʫʨ ʚʥʝʩʣʠ ʅʝʩʤʝʷʥʦʚ ʉ.ɸ., ʃʫʪʠʢʦʚ ɸ.ʀ., ɺʦʝʡʢʦʚʘ ʆ.ɸ., 

ʈʦʛʦʞʠʥ ɽ.ɸ. ʠ ʜʨ., [ɸʚʝʨʴʷʥʦʚʘ ʠ ʜʨ., 1996]. ɺ ʊʘʙʣʠʮʝ 4.2 ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʄʝʛʘʩʚʦʜ 

ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ. ɼʣʷ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʤʝʛʘʩʚʦʜʘ ʫʩʪʘʥʦʚʣʝʥʘ ʚʘʞʥʘʷ ʨʦʣʴ ʅʘʣʴʯʠʢʩʢʦʡ 

ʠ ɻʨʦʟʥʝʥʩʢʦʡ ʟʦʥ ʧʦʧʝʨʝʯʥʦʛʦ ʜʨʦʙʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ 

ʢʘʯʝʩʪʚʝ ʛʨʘʥʠʮ ʩʝʛʤʝʥʪʦʚ [ʅʝʩʤʝʷʥʦʚ, 1997; 2004]. 

ɺ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʅʘʣʴʯʠʢʩʢʘʷ ʟʦʥʘ (ˉ 21, ʊʘʙʣʠʮʘ 4.1) ʩʣʫʞʠʪ ʛʨʘʥʠʮʝʡ ʤʝʞʜʫ 

ʎʝʥʪʨʘʣʴʥʳʤ ʠ ʂʘʟʙʝʢʩʢʠʤ ʩʝʛʤʝʥʪʘʤʠ, ʘ ɻʨʦʟʥʝʥʩʢʘʷ ʟʦʥʘ (ˉ22) ï ʛʨʘʥʠʮʝʡ ʤʝʞʜʫ 

ʂʘʟʙʝʢʩʢʠʤ ʠ ɺʦʩʪʦʯʥʳʤ ʩʝʛʤʝʥʪʘʤʠ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʨʘʡʦʥ ʨʘʩ-

ʧʦʣʘʛʘʝʪʩʷ ʮʝʣʠʢʦʤ ʚ ʧʨʝʜʝʣʘʭ ʂʘʟʙʝʢʩʢʦʛʦ ʩʝʛʤʝʥʪʘ, ʩʫʞʝʥʥʦʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʩʤʝʞʥʳʭ ʩʝʛʤʝʥʪʦʚ. 

ʉʦʛʣʘʩʥʦ ʫʪʦʯʥʝʥʥʦʡ ʩʭʝʤʝ (ʈʠʩʫʥʦʢ 4.5) ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʟʦʥʘ "ʄʘʤʠʩʦʥ" 

ʦʭʚʘʪʳʚʘʝʪ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʝ ʧʦʟʜʥʝʦʨʦʛʝʥʥʳʝ ʟʦʥʳ ʉʝʚʝʨʥʦʛʦ ʢʨʳʣʘ, ʎʝʥʪʨʘʣʴʥʳʭ 

ʧʦʜʥʷʪʠʡ ʠ ʖʞʥʦʛʦ ʢʨʳʣʘ. 
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ʊʘʙʣʠʮʘ 4.2 ʀʝʨʘʨʭʠʷ ʙʣʦʢʦʚʳʭ ʩʪʨʫʢʪʫʨ  ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ [ɸʚʝʨʴʷʥʦʚʘ ʠ ʜʨ.,1996] 

ʀʥʜʝʢʩ ʅʘʟʚʘʥʠʝ ʊʠʧ  

ʊɽʈʉʂʆ-ʂɸʉʇʀʀʉʂɸʗ ɺʇɸɼʀʅɸ  

ʊʝʨʩʢʦ-ɼʘʛʝʩʪʘʥʩʢʠʡ ʧʨʦʛʠʙ  

II  ʆʩʝʚʳʭ ʚʧʘʜʠʥ ʩʠʩʪʝʤʘ  

II -11 ʆʩʝʪʠʥʩʢʘʷ ʚʧʘʜʠʥʘ  

ʄɽɻɸʉɺʆɼ ɹʆʃʔʐʆɻʆ ʂɸɺʂɸɿɸ  

ɺʦʩʪʦʯʥʳʡ ʩʝʛʤʝʥʪ  

 ɿʦʥʘ ʩʝʚʝʨʥʦʛʦ ʩʢʣʦʥʘ  

 VI -1 ʂʠʦʥʭʦʭʩʢʠʡ ʛʦʨʩʪ  

IV VI-2 ʊʘʨʩʢʦ-ɹʘʣʪʠʥʩʢʘʷ ʚʧʘʜʠʥʘ  

 IV-3 ʏʤʠʡʩʢʠʡ ʛʦʨʩʪ  

 IV-4 ʉʘʜʦʥʩʢʘʷ ʰʦʚʥʦ-ʜʝʧʨʝʩʩʠʦʥʥʘʷ ʟʦʥʘ  

 ɿʦʥʘ ʮʝʥʪʨʘʣʴʥʳʭ ʧʦʜʥʷʪʠʡ  

V V-1 ɺʝʨʭʥʝʙʘʣʢʘʨʩʢʘʷ ʩʪʫʧʝʥʴ  

V-2 ɼʳʭʪʘʫʩʢʠʡ ʛʦʨʩʪ  

 V-3 ɺʝʨʭʥʝʫʨʫʭʩʢʘʷ ʰʦʚʥʦ-ʜʝʧʨʝʩʩʠʦʥʥʘʷ ʟʦʥʘ  

 V-4 ʎʝʡʩʢʦ-ʂʘʟʙʝʢʩʢʠʡ ʛʦʨʩʪ  

 ɿʦʥʘ ʶʞʥʦʛʦ ʩʢʣʦʥʘ  

 VI -1ʘ ʐʝʨʭʦʪʩʢʘʷ ʩʪʫʧʝʥʴ  

 VI -1 ʙ ɻʫʜʝʤʘʢʘʨʩʢʘʷ ʩʪʫʧʝʥ ɹ  

 VI -2ʘ ɺʝʨʭʥʝʨʠʦʥʩʢʘʷ ʚʧʘʜʠʥʘ  

 VI -2ʚ ʕʨʤʘʥʠʜʦʥʩʢʘʷ ʚʧʘʜʠʥʘ  

VI  VI -2ʛ ʂʝʣʴʩʢʘʷ ʚʫʣʢʘʥʦ-

ʪʝʢʪʦʥʠʯʝʩʢʘʷ 

ʧʝʨʝʤʳʯʢʘ  

 VI -2ɼ ɹʝʣʦʘʨʘʛʚʠʥʩʢʘʷ ʚʧʘʜʠʥʘ  

 VI -3 ʐʦʜʘ-ʍʘʣʘʮʢʠʡ ʛʦʨʩʪ  

 VI -4 ɻʫʜʠʩʩʢʘʷ ʩʪʫʧʝʥʴ  

 VI -5 ʄʝʣʝ-ɼʞʘʚʩʢʘʷ ʰʦʚʥʦ-ʜʝʧʨʝʩʩʠʦʥʥʘʷ ʟʦʥʘ  

 VI-6 ʂʚʘʡʩʠʥʩʢʠʡ 

(ʅʠʞʥʝʩʚʘʥʝʪʩʢʠʡ) 

ʛʦʨʩʪ  

 VI -7 ʈʘʯʘ-ʃʝʯʭʫʤʩʢʘʷ ʰʦʚʥʦ-ʜʝʧʨʝʩʩʠʦʥʥʘʷ ʟʦʥʘ  
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ɺ ʧʨʝʜʝʣʘʭ ʟʦʥʳ ʖʞʥʦʛʦ ʢʨʳʣʘ, ʘ ʪʦʯʥʝʝ ʚ ʝʝ ɺʝʨʭʥʝʣʠʘʭʚʠʥʩʢʦʡ ʧʦʜʟʦʥʝ, 

ʨʘʩʧʦʣʦʞʝʥʳ ʦʩʥʦʚʥʳʝ ʦʙʲʝʢʪʳ ʧʣʘʥʠʨʫʝʤʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ - ʫʯʘʩʪʢʠ ʂʦʟʳʢʦʤ, ɿʛʠʣ, 

ʃʠʩʨʠ ʠ ɿʨʫʛ, ʛʜʝ ʩʫʱʝʩʪʚʝʥʥʦ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʦʝ  ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ 

ʧʦʟʚʦʣʷʝʪ ʫʚʷʟʘʪʴ ʦʩʥʦʚʥʳʝ ʦʨʦʛʨʘʬʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʠ ʦʧʘʩʥʳʝ ʵʢʟʦʛʝʥʥʳʝ ʧʨʦʮʝʩʩʳ 

ʩ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩ ʘʢʪʠʚʥʳʤʠ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ 

ʨʘʟʨʳʚʘʤʠ.  

ʏʝʨʝʟ ʮʝʥʪʨʘʣʴʥʫʶ ʯʘʩʪʴ ʩʭʝʤʳ ʥʝʦʩʪʨʫʢʪʫʨʥʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ  ʧʨʦʭʦʜʠʪ ʟʦʥʘ 

ɺʆɿ ɻʣʘʚʥʦʛʦ ʭʨʝʙʪʘ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʘʛʥʠʪʫʜʦʡ ʦʞʠʜʘʝʤʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʄ=6,2 ʠ 

ʛʣʫʙʠʥʦʡ ʩʝʡʩʤʠʯʝʩʢʠʭ ʦʯʘʛʦʚ 15 ʢʤ [ʈʦʛʦʞʠʥ, 2007, 2009], ʘ ʶʞʥʝʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʖʞʥʦʡ ʆʩʝʪʠʠ ʥʘʭʦʜʠʣʩʷ ʦʯʘʛ ʨʘʟʨʫʰʠʪʝʣʴʥʦʛʦ ʈʘʯʠʥʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 1991 ʛʦʜʘ 

[ɹʝʣʦʫʩʦʚ, 2009], ʪ.ʝ. ʫʯʘʩʪʢʠ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʩʥʦʚʥʳʭ ʩʦʦʨʫʞʝʥʠʡ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʤʝʞʜʫ ʜʚʫʤʷ ʢʨʫʧʥʝʡʰʠʤʠ ʟʦʥʘʤʠ ɺʆɿ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ, ʥʘʭʦʜʷʩʴ ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʥʠʭ, ʯʪʦ ʧʨʠ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ ʥʝ ʠʩʢʣʶʯʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʝʨʚʠʯʥʳʭ ʠ ʧʦʚʪʦʨʥʳʭ ʩʝʡʩʤʦʜʠʩʣʦʢʘʮʠʡ ʚ ʨʘʡʦʥʝ 

ʦʩʥʦʚʥʳʭ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʩʦʦʨʫʞʝʥʠʡ. 

ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʚ ʯʘʩʪʠ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʛʦ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʤʘʪʝʨʠʘʣʳ ʀɻʕ ʈɸʅ [ʆʩʠʧʦʚ ʠ ʜʨ., 2012]. ɺ ʨʘʙʦʪʝ ʥʘ ʦʩʥʦʚʝ 

ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʘʵʨʦʬʦʪʦʩʲʝʤʦʢ ʩʫʙʤʝʪʨʦʚʦʛʦ ʨʘʟʨʝʰʝʥʠʷ, ʚ ʨʘʟʚʠʪʠʝ ʨʘʥʝʝ 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʩʨʝʜʥʝʤʘʩʰʪʘʙʥʦʛʦ ʥʝʦʩʪʨʫʢʪʫʨʥʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ [ɸʚʝʨʴʷʥʦʚʘ ʠ 

ʜʨ.,1996], ʧʨʦʚʝʜʝʥʘ ʜʝʪʘʣʠʟʘʮʠʷ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ ʩ 

ʚʳʜʝʣʝʥʠʝʤ ʠ ʥʘʥʝʩʝʥʠʝʤ ʥʘ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʢʘʨʪʳ ʜʨʝʚʥʠʭ (ʥʝʘʢʪʠʚʥʳʭ) ʠ 

ʥʦʚʝʡʰʠʭ (ʘʢʪʠʚʥʳʭ) ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ. 

ʂʨʫʧʥʦʤʘʩʰʪʘʙʥʦʝ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʠʣʦ ʥʝ ʪʦʣʴʢʦ 

ʜʝʪʘʣʠʟʠʨʦʚʘʪɹ  ʩʪʨʦʝʥʠʝ ʩʪʨʫʢʪʫʨ, ʚʳʜʝʣʝʥʥr ʭ ʧʨʠ ʩʨʝʜʥʝʤʘʩʰʪʘʙʥʦʤ ʨʘʡʦʥʠʨʦʚʘʥʠʠ, 

ʥʦ ʠ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʧʝʨʝʩʤʦʪʨʝʪʴ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ. ʇʨʠ ʵʪʦʤ 

ʝʩʪʝʩʪʚʝʥʥʦ ʫʩʣʦʞʥʠʣʘʩʴ ʠ ʠʝʨʘʨʭʠʷ ʙʣʦʢʦʚʳʭ ʩʪʨʫʢʪʫʨ ʯʘʩʪʠ ʥʦʚʝʡʰʝʛʦ ʤʝʛʘʩʚʦʜʘ 

ɹʦʣʴʦhʛʦ ʂʘʚʢʘʟʘ, ʧʦʧʘʜʘʶʠɦʭ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʫʁ ʪʝʨʨʠʪʦʨʠʶ (ʊʘʙʣʠʮʘ 4.2).  

ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʩʭʝʤʝ ʠʝʨʘʨʭʠʯʝʩʢʦʛʦ ʨʘʩʯʣʝʥʝʥʠʷ ʂʘʟʙʝʢʩʢʠʡ ʩʝʛʤʝʥʪ ʤʝʛʘʩʚʦʜʘ 

ʚʢʣʶʯʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʭr ʥʝʦʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʩʪʨʫʢʪʫʨ 5 ʧʦʨʷʜʢʘ) ʟʦʥʳ 

ʉʝʚʝʨʥʦʛʦ ʢʨʣrʘ, ʎʝʥʪʨʘʣʴʥʳʭ ʧʦʜʥʷʪʠʡ ʠ ʖʞʥʦʛʦ ʢʨrʣʘ.  

ʂ ʚʥʫʪʨʝʥʥʝʡ ʧʦʜʟʦʥʝ ʟʦʥʳ ʉʝʚʝʨʥʦʛʦ ʢʨʳʣʘ (IV) ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʦʪʥʦʩʠʪʩʷ ʥʝʙʦʣʴʰʘʷ ʯʘʩʪʴ ʉʘʜʦʥʩʢʦʡ ʰʦʚʥʦ-ʜʝʧʨʝʩʩʠʦʥʥʦʡ ʟʦʥʳ (IV-4). 
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1-3 - ʨʝʛʠʦʥʘʣʴʥʳʝ ʙʣʦʢʦʚʳʝ ʩʪʨʫʢʪʫʨʳ: 1-3 - ʄʝʛʘʩʚʦʜ ɹʦʣʴh ʦʛʦ ʂʘʚʢʘʟʘ: 1 - 

ɺʦʩʪʦʯʥʡr ʩʝʛʤʝʥʪ, ʟʦʥʘ ʩʝʚʝʨʥʦʛʦ ʢʨʳʣʘ (ʟʜʝʩʴ ʠ ʜʘʣʝʝ: ʘ-ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʜʥ̫ ʪʳʝ 

ʩʪʨʫʢʪʫʨr , ʙ-ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʧʫʱʝʥʥr ʝ ʩʪʨʫʢʪʫʨ rʠʣʠ ʚʧʘʜʠʥʳ); 2-3 - ʟʦʥʘ 

ʮʝʥʪʨʘʣʴʥʭr ʧʦʜʥʷʪʠʡ: 2 - ʧʦʜʟʦʥʘ ɺʦʩʪʦʯʥʦʛʦ ʧʨʦʜʦʣʞʝʥʠʷ ʉʨʝʜʠʥʥʦʛʦ ʧʦʜʥʷʪʠʷ, 3 - 

ʟʦʥʘ ʩʪʫʧʝʥʯʘʪʦʛʦ ʶʞʥʦʛʦ ʩʢʣʦʥʘ; 4 - ʉʠʩʪʝʤʘ ʦʩʝʚʳʭ ʚʧʘʜʠʥ ʊʝʨʩʢʦ-ɼʘʛʝʩʪʘʥʩʢʦʛʦ 

ʧʨʦʛʠʙʘ, 5 - ʥʦʤʝʨʘ ʙʣʦʢʦʚʳʭ ʩʪʨʫʢʪʫʨ; 6 - ʛʨʘʥʠʮʳ ʤʝʛʘʩʪʨʫʢʪʫʨ; 7-9 - ʨʘʟʨr ʚʥʳʝ 

ʩʪʨʫʢʪʫʨʳ: 7 - ʩʙʨʦʩʳ, 8 - ʯʘʩʪʠʯʥʦ ʧʦʛʨʝʙʝʥʥr ʝ ʩʙʨʦʩʳ ʘʥʪʠʢʘʚʢʘʟʩʢʦʡ ʦʨʠʝʥʪʠʨʦʚʢʠ, 

9 - ʚʟʙʨʦʩʦ-ʥʘʜʚʠʛʠ; 10-12 - ʨʝʛʠʦʥʘʣʥɹʳʝ ʰʦʚʥʳʝ ʟʦʥʳ: 10 - ʢʨʘʝʚʳʝ ʬʣʝʢʩʫʨʥʦ-

ʨʘʟʨʳʚʥʳʝ ʟʦʥʳ, 11 - ʦhʚʥʦ- ʜʝʧʨʝʩʩʠʦʥʥʳʝ ʟʦʥʳ, 12 - ʟʦʥʘ ɻʣʘʚʥʦʛʦ ʥʘʜʚʠʛʘ (ʘ - 

ʧʦʜʟʦʥʘ ʚʠʩʷʯʝʛʦ ʢʨʳʣʘ, ʙ - ʧʦʜʟʦʥʘ ʜʨʦʙʣʝʥʠʷ ʣʝʞʘʯʝʛʦ ʢʨʳʣʘ); ʧʨʦʯʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

13 - ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʦʩʦʙʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʟʦʥʘ "ʄʘʤʠʩʦʥ", 14 - ʫʯʘʩʪʢʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʜʝʨʝʚʝʥʴ. 

ʈʠʩʫʥʦʢ 4.5 ʌʨʘʛʤʝʥʪ ʩʭʝʤʳ ʥʝʦʩʪʨʫʢʪʫʨʥʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʏʝʯʝʥʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ ʠ 

ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ [ɸʚʝʨɹ ʷʥʦʚʘ ʠ ʜʨ., 1996]. 

 



115 

 

ɿʦʥʘ ʎʝʥʪʨʘʣʴʥʳʭ ʧʦʜʥʷʪʠʡ (V) ʜʝʣʠʪʩʷ ʥʘ ɼʳʭʪʘʫʩʢʫʶ ʛʨʷʜʫ ʛʦʨʩʪʦʚ (V-2), 

ɺʝʨʭʥʝʋʨʫʭʩʢʫʶ ʰʦʚʥʦ-ʜʝʧʨʝʩʩʠʦʥʥʫʶ ʟʦʥʫ (V-3) ʠ ʎʝʡʩʢʦ-ʂʘʟʙʝʢʩʢʫʶ ʛʨʷʜʫ ʛʦʨʩʪʦʚ 

(V-4). 

ɺ ʟʦʥʝ ʖʞʥʦʛʦ ʢʨʳʣʘ (VI) ʚʳʜʝʣʷʶʪʩʷ ʜʚʝ ʦʩʥʦʚʥʳʝ ʩʪʨʫʢʪʫʨʳ: ɺʝʨʭʥʝʨʠʦʥʩʢʦ-

ʊʝʨʩʢʘʷ ʮʝʧʴ ʚʧʘʜʠʥ (VI-2) ʠ ʐʦʜʘ-ʍʘʣʘʮʢʘʷ ʛʨʷʜʘ ʛʦʨʩʪʦʚ (VI-3). 

ʋʧʦʤʷʥʫʪʳʝ ʚʳʰʝ ʦʩʥʦʚʥʳʝ ʩʪʨʫʢʪʫʨʳ (6-ʛʦ ʧʦʨʷʜʢʘ) ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʦʩʪʦʷʪ ʠʟ 

ʩʣʦʞʥʦʛʦ ʥʘʙʦʨʘ ʛʦʨʩʪʦʚ, ʩʪʨʫʢʪʫʨʥʳʭ ʩʪʫʧʝʥʝʡ ʠ ʛʨʘʙʝʥʦʚ 7-ʛʦ ʠ 8-ʛʦ ʧʦʨʷʜʢʦʚ 

(ʇʨʠʣʦʞʝʥʠʝ ɾ2). 

ʇʨʠ ʙʦʣʝʝ ʜʝʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚʦʟʤʦʞʥʦ ʦʙʦʩʦʙʣʝʥʠʝ ʠ ʙʦʣʝʝ ʤʝʣʢʠʭ 

ʩʪʨʫʢʪʫʨ (ʦʙʳʯʥʦ 9 ʧʦʨʷʜʢʘ). ɺʩʝ ʵʪʠ ʩʪʨʫʢʪʫʨʳ ʨʘʟʜʝʣʝʥʳ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʘʢʪʠʚʥʳʤʠ 

ʨʘʟʨʳʚʘʤʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ ʚʳʜʝʣʝʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʘʢʪʠʚʥʳʭ ʨʘʟʨʳʚʦʚ (ʊʘʙʣʠʮʘ 4.1). ʉʨʝʜʠ ʥʠʭ ʷʚʥʦ ʧʨʝʦʙʣʘʜʘʶʪ ʩʙʨʦʩʳ ʠ ʤʝʥʝʝ ʰʠʨʦʢʦ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘʜʚʠʛʠ, ʚʟʙʨʦʩʳ ʠ ʮʠʨʢʦʦʙʨʘʟʥʳʝ ʩʙʨʦʩʳ. ʇʦʩʣʝʜʥʠʝ ʦʙʳʯʥʦ 

ʦʩʣʦʞʥʷʶʪ ʧʦʜʥʷʪʳʝ ʢʨʳʣʴʷ ʙʦʣʝʝ ʢʨʫʧʥʳʭ ʩʙʨʦʩʦʚ ʠʣʠ ʥʘʜʚʠʛʦʚ ʠ ʦʛʨʘʥʠʯʠʚʘʶʪ 

ʙʣʦʢʠ ʦʪʩʝʜʘʥʠʷ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʛʨʘʚʠʪʘʮʠʦʥʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ. 

ʅʦʚʝʡʰʠʝ ʥʘʜʚʠʛʠ ʩʚʷʟʘʥʳ ʩ ʛʨʘʥʠʮʝʡ ʟʦʥ ʎʝʥʪʨʘʣʴʥʳʭ ʧʦʜʥʷʪʠʡ ʠ ʖʞʥʦʛʦ 

ʢʨʳʣʘ. ɿʜʝʩʴ ʨʘʩʧʦʣʦʞʝʥ ɻʣʘʚʥʳʡ ʥʘʜʚʠʛ (ˉ 17, ʇʨʠʣʦʞʝʥʠʝ ɾ1) ʠ ʝʛʦ ʦʧʝʨʝʥʠʝ, ʚ 

ʢʦʪʦʨʦʤ ʢʨʦʤʝ ʥʘʜʚʠʛʦʚ ʧʨʠʩʫʪʩʪʚʫʶʪ ʠ ʮʠʨʢʦʦʙʨʘʟʥʳʝ ʩʙʨʦʩʳ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʦʚʝʡʰʠʝ ʥʘʜʚʠʛʠ ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ 

ʥʘʩʣʝʜʫʶʪ ʜʨʝʚʥʠʝ. ʂʘʢ ʧʨʘʚʠʣʦ, ʥʦʚʝʡʰʠʝ ʥʘʜʚʠʛʠ ʙʦʣʝʝ ʢʨʫʪʳʝ, ʯʘʩʪʦ ʦʪʩʝʢʘʶʱʠʝ 

ʬʨʦʥʪʘʣʴʥʳʝ ʧʣʘʩʪʠʥʳ ʙʦʣʝʝ ʜʨʝʚʥʠʭ ʥʘʜʚʠʛʦʚ. ʍʘʨʘʢʪʝʨʥʦ ʧʨʠʩʫʪʩʪʚʠʝ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʧʦʧʝʨʝʯʥʳʭ ʢ ʦʩʠ ʤʝʛʘʩʚʦʜʘ (ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʳʭ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ 

ʧʨʦʩʪʠʨʘʥʠʷ) ʩʙʨʦʩʦʚ ʠ ʩʙʨʦʩʦʚ ʜʫʛʦʦʙʨʘʟʥʦʡ ʬʦʨʤʳ. 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʢʦʤʧʣʝʢʩʥʳʝ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʩʤʝʞʥʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ, ʥʘʧʨʠʤʝʨ, ʥʘ ʪʨʘʩʩʝ ʪʨʫʙʦʧʨʦʚʦʜʘ ñɻʦʣʫʙʦʡ ʧʦʪʦʢò, ʧʝʨʝʩʝʢʘʚʰʝʡ 

ʤʝʛʘʩʚʦʜ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʥʝʩʢʦʣʴʢʦ ʟʘʧʘʜʥʝʝ, ʰʠʨʠʥʘ ʨʘʟʨʳʚʥʳʭ ʟʦʥ ʣʦʢʘʣʴʥʳʭ 

ʩʙʨʦʩʦʚ ʦʙʳʯʥʦ ʢʦʣʝʙʣʝʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ 70-100 ʤ.  ʊʦʣʴʢʦ ʫ ʜʣʠʪʝʣʴʥʦ ʞʠʚʫʱʠʭ 

ʨʘʟʨʳʚʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʠʥʚʝʨʩʠʝʡ ʟʥʘʢʘ ʨʘʟʨʳʚʥʳʭ ʩʤʝʱʝʥʠʡ, ʵʪʘ ʰʠʨʠʥʘ 

ʜʦʩʪʠʛʘʝʪ ʚʝʣʠʯʠʥ 130-160 ʤ  [ʅʝʩʤʝʷʥʦʚ ʠ ʜʨ., 2003].  

ʄʦʞʥʦ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʠ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʨʘʡʦʥʝ ʰʠʨʠʥʘ ʨʘʟʨʳʚʥʳʭ ʟʦʥ 

ʘʢʪʠʚʥʳʭ ʨʘʟʨʳʚʦʚ ʠʤʝʝʪ ʪʦʪ ʞʝ ʧʦʨʷʜʦʢ ʚʝʣʠʯʠʥ.  
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ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠ ʜʝʪʘʣʠʟʘʮʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʫʯʘʩʪʢʘʭ ʨʘʟʤʝʱʝʥʠʷ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʚʦʟʤʦʞʥʦ ʫʪʦʯʥʝʥʠʝ ʪʨʘʩʩʠʨʦʚʢʠ ʧʦʢʘʟʘʥʥʳʭ ʨʘʟʨʳʚʥʳʭ 

ʟʦʥ. ʂʨʦʤʝ ʪʦʛʦ ʥʘ ʫʯʘʩʪʢʘʭ ʨʘʟʤʝɦ ʝʥʠʷ ʦʩʥʦʚʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ 

ʚʦʟʤʦʞʥʦ ʧʦ ʩʧʝʮʠʘʣʴʥʦʡ ʤʝʪʦʜʠʢʝ (ʅʝʩʤʝʷʥʦʚ, 2004) ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʚʝʣʠʯʠʥʫ ʨʘʟʨʳʚʥʳʭ ʩʤʝʱʝʥʠʡ, ʘ ʧʨʠ ʥʘʣʠʯʠʠ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤr ʭ ʜʝʬʦʨʤʘʮʠʷʭ ʠ ʩʨʦʢʝ ʩʣʫʞʙr  ʵʪʠʭ ʩʦʦʨʫʞʝʥʠʡ, ʦʮʝʥʠʪʴ 

ʩʪʝʧʝʥʴ ʦʧʘʩʥʦʩʪʠ ʚʦʟʤʦʞʥʳʭ ʨʘʟʨʳʚʥʳʭ ʩʤʝʱʝʥʠʡ ʜʣʷ ʵʪʠʭ ʩʦʦʨʫʞʝʥʠʡ. 

ʉʝʡʩʤʦʛʝʥʝʨʠʨʫʶʱʠʝ ʩʪʨʫʢʪʫʨʳ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʘʷ ʙʣʦʢʦʚʘʷ 

ʨʘʟʜʨʦʙʣʝʥʥʦʩʪʴ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʚʦʩʭʦʜʷʱʠʭ ʧʦʪʦʢʦʚ ʤʘʥʪʠʡʥʦʡ ʤʘʛʤʳ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʨʦʷʚʣʝʥʠʷʤ ʩʨʝʜʥʝ- ʠ ʤʝʣʢʦʬʦʢʫʩʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ [ʖʩʫʙʦʚ, 2017], ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʩʝʡʩʤʠʯʝʩʢʠʤʠ ʩʦʙʳʪʠʷʤʠ, ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʚ 

ʧʨʝʜʝʣʘʭ ʩʪʨʫʢʪʫʨ ʘʣʴʧʡʩʢʦʡ ʩʢʜʘʯʘʪʦʩʪʠ. 

ʉʝʡʩʤʦʛʝʥʝʨʠʨʫʶʱʠʝ ʩʪʨʫʢʪʫʨʳ (ʉɻʉ) ʚʳʜʝʣʷʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʛʝʦʣʦʛʦ-

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʠʭ ʩʝʡʩʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ 

ʦʧʠʨʘʝʪʩʷ ʥʘ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ. 

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʨʝʛʠʦʥʝ ʩʝʡʩʤʦʛʝʥʝʨʠʨʫʶʱʠʝ ʩʪʨʫʢʪʫʨʳ (ʉɻʉ) 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʴʰʠʥʩʪʚʦʤ ʯʝʨʪ, ʩʚʦʡʩʪʚʝʥʥʳʭ ʧʦʜʦʙʥʳʤ ʩʪʨʫʢʪʫʨʘʤ ʜʨʫʛʠʭ 

ʦʨʦʛʝʥʠʯʝʩʢʠʭ ʦʙʣʘʩʪʝʡ. ʅʘʠʙʦʣʝʝ ʪʠʧʠʯʥʳʝ ʩʨʝʜʠ ʥʠʭ: 

1) ʧʦʚʳʰʝʥʥʘʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʩʪʴ, ʩʚʷʟʘʥʥʘʷ ʩ ʨʘʟʨʳʚʥʦʡ ʠʣʠ ʬʣʝʢʩʫʨʥʦʡ 

ʧʨʠʨʦʜʦʡ ʵʪʠʭ ʩʪʨʫʢʪʫʨ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʝʛʠʦʥʘʣʴʥʳʭ, ʪ.ʝ. ʦʪʣʠʯʘʶʱʠʭʩʷ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ; 

2) ʧʦʚʳʰʝʥʥʘʷ ʛʣʫʙʠʥʘ ʧʨʦʥʠʢʥʦʚʝʥʠʷ, ʜʦʩʪʠʛʘʶʱʘʷ ʛʣʘʚʥʳʭ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ 

ʩʣʦʝʚ ʨʝʛʠʦʥʘ; 

3) ʧʦʚʳʰʝʥʥʘʷ ʜʨʝʚʥʦʩʪʴ ʟʘʣʦʞʝʥʠʷ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʉɻʉ, ʘ ʯʘʩʪʦ ʠ ʩʣʦʞʥʦʩʪʴ ʠʭ ʩʪʨʦʝʥʠʷ; 

4) ʧʦʚʳʰʝʥʥʘʷ ʤʦʣʦʜʘʷ (ʯʝʪʚʝʨʪʠʯʥʘʷ) ʠ ʩʦʚʨʝʤʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʜʚʠʞʝʥʠʡ; 

5) ʥʘʣʠʯʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʧʝʨʝʩʪʨʦʝʢ ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʤʦʨʬʦʣʦʛʠʠ, ʩʤʝʥʳ ʟʥʘʢʘ 

ʜʚʠʞʝʥʠʡ (ʦʩʦʙʝʥʥʦ ʨʘʟʨʳʚʥʳʭ ʩʤʝʱʝʥʠʡ) ʠ ʪ.ʧ.; ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʠʥʦʛʜʘ ʤʦʞʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʧʦʚʳʰʝʥʥʘʷ ʩʪʝʧʝʥʴ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ. 

ʉʦʛʣʘʩʥʦ [ɸʚʝʨʴʷʥʦʚʘ ʠ ʜʨ., 1996]  ʩʫʤʤʘʨʥʦʝ ʧʨʦʷʚʣʝʥʠʝ ʠ ʨʘʟʣʠʯʥʦʝ ʩʦʯʝʪʘʥʠʝ 

ʵʪʠʭ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʯʝʨʪ ʨʘʟʚʠʪʠʷ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʩʣʦʞʥʦʩʪʴ 
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ʩʪʨʦʝʥʠʷ ʛʣʘʚʥʳʭ ʉɻʉ, ʧʨʦʜʦʣʴʥʳʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʩʠ ʤʝʛʘʩʚʦʜʘ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ. 

ʈʘʟʥʦʦʙʨʘʟʠʝ ʧʦʧʝʨʝʯʥʳʭ ʩʪʨʫʢʪʫʨ ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʫʟʣʦʚ ʩ 

ʧʦʚʳʰʝʥʥʦʡ ʩʝʡʩʤʠʯʥʦʩʪʴʶ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʦʙʳʯʥʦ ʚʳʜʝʣʷʶʪʩʷ ʜʠʟʲʶʥʢʪʠʚʥʳʝ ʠ 

ʜʠʟʲʶʥʢʪʠʚʥʦ-ʧʣʠʢʘʪʠʚʥʳʝ ʫʟʣʳ. ʊʘʢʠʝ ʫʟʣʳ ʤʦʛʫʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʥʘ ʨʘʟʥʦʡ ʛʣʫʙʠʥʝ.  

ʉʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʝ ʦʙʣʘʩʪʠ. ɼʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʢʦʤʧʣʝʢʩʘ ʛʝʦʣʦʛʦ-

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʭ  ʤʘʪʝʨʠʘʣʦʚ, ʢʘʩʘʶʱʠʭʩʷ 

ʩʪʨʫʢʪʫʨʳ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ, ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʦʙʦʩʦʙʣʝʥʥʳʝ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʝ 

ʦʙʣʘʩʪʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ  ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʥʘʙʦʨʦʤ ʧʦʪʝʥʮʠʘʣʴʥʦ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ 

ʩʪʨʫʢʪʫʨ (ʟʦʥ ʠ ʩʪʨʫʢʪʫʨʥʳʭ ʫʟʣʦʚ), ʛʝʥʝʨʠʨʫʶʱʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʨʘʟʥʦʡ ʩʠʣʳ, ʪʠʧʘ ʠ 

ʛʣʫʙʠʥʥʦʩʪʠ (ʊʘʙʣʠʮʘ 4.3), ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʳʝ ʢʘʢ: 

Å ʊʝʨʩʢʦ-ʉʫʥʞʝʥʩʢʘʷ; 

Å ʉʝʚʝʨʦ-ɼʘʛʝʩʪʘʥʩʢʘʷ; 

Å ɺʦʩʪʦʯʥʦ-ʂʘʚʢʘʟʩʢʘʷ; 

Å ʎʝʥʪʨʘʣʴʥʦ-ʂʘʚʢʘʟʩʢʘʷ. 

ʋʯʠʪʳʚʘʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʎʝʥʪʨʘʣʴʥʦ-ʂʘʚʢʘʟʩʢʦʡ 

ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʠʞʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʝʝ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

[ɸʚʝʨʴʷʥʦʚʘ ʠ ʜʨ., 1996]. 

ʎʝʥʪʨʘʣʴʥʦ-ʂʘʚʢʘʟʩʢʘʷ ʦʙʣʘʩʪʴ ʦʙʣʘʜʘʝʪ ʩʚʦʝʦʙʨʘʟʥʳʤ ʥʘʙʦʨʦʤ 

ʩʝʡʩʤʦʛʝʥʝʨʠʨʫʶʱʠʭ ʩʪʨʫʢʪʫʨ, ʪʘʢʞʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʦʜʦʣʴʥʳʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʦʩʠ ʦʨʦʛʝʥʠʯʝʩʢʦʛʦ ʤʝʛʘʩʚʦʜʘ. ʅʦ ʩʘʤ ʵʪʦʪ ʥʘʙʦʨ ʚ ʮʝʣʦʤ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʚʦʩʪʦʯʥʦʢʘʚʢʘʟʩʢʦʛʦ. ɿʜʝʩʴ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ ʚʳʜʝʣʷʶʪʩʷ: 

ï ɺʣʘʜʠʢʘʚʢʘʟʩʢʘʷ ʬʣʝʢʩʫʨʥʦ-ʨʘʟʨʳʚʥʘʷ ʟʦʥʘ; 

ï ʉʘʜʦʥʩʢʘʷ ʰʦʚʥʦ-ʜʝʧʨʝʩʩʠʦʥʥʘʷ ʟʦʥʘ, ʦʪ ʢʦʪʦʨʦʡ ʥʘ ʟʘʧʘʜʝ ʦʪʚʝʪʚʣʷʝʪʩʷ 

ʩʭʦʜʥʘʷ ʧʦ ʪʠʧʫ, ʥʦ ʤʝʥʝʝ ʯʝʪʢʘʷ ɺʝʨʭʥʝʫʨʫʭʩʢʘʷ ʟʦʥʘ. ʇʦʵʪʦʤʫ ʦʥʠ ʤʦʛʫʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʝʜʠʥʘʷ ʉʘʜʦʥʩʢʦ-ɺʝʨʭʥʝʫʨʫʭʩʢʘʷ ʟʦʥʘ; 

ï ɿʦʥʘ ɻʣʘʚʥʦʛʦ ʥʘʜʚʠʛʘ, ʠʟʚʠʣʠʩʪʘʷ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʯʝʪʢʦ ʬʠʢʩʠʨʫʝʤʘʷ ʢ ʟʘʧʘʜʫ 

ʦʪ ʧʦʧʝʨʝʯʥʦʡ ɻʨʦʟʥʝʥʩʢʦʡ ʟʦʥʳ; 

ï ʊʘʢʞʝ ʩʣʦʞʥʘʷ ɼʞʘʚʘ-ʃʝʯʭʫʤʩʢʘʷ ʩʠʩʪʝʤʘ ʰʦʚʥʦ-ʜʝʧʨʝʩʩʠʦʥʥʳʭ ʟʦʥ, 

ʚʢʣʶʯʘʶʱʘʷ ʄʝʣʝ-ɼʞʘʚʩʢʫʶ ʠ ʈʘʯʘ-ʃʝʯʭʫʤʩʢʫʶ ʟʦʥʳ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ 

ʧʦʙʣʠʟʦʩʪʠ ʦʪ ʨʘʟʨʳʚʥʦʛʦ ʠʣʠ ʬʣʝʢʩʫʨʥʦ-ʨʘʟʨʳʚʥʦʛʦ ʶʞʥʦʛʦ ʢʨʘʷ ʤʝʛʘʩʚʦʜʘ ɹʦʣʴʰʦʛʦ 

ʂʘʚʢʘʟʘ. 
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ʂ ɺʣʘʜʠʢʘʚʢʘʟʩʢʦʡ ʬʣʝʢʩʫʨʥʦ-ʨʘʟʨʳʚʥʦʡ ʟʦʥʝ ʧʨʠʫʨʦʯʝʥʳ ʜʚʘ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. 

ʅʘʙʣʶʜʝʥʥʘʷ ʤʘʛʥʠʪʫʜʘ ð 4,8 (ʟʝʤʣʝʪʨʷʩʝʥʠʝ 23.04.1923 ʛ. ʩ ʛʣʫʙʠʥʦʡ ʦʯʘʛʘ 5 ʢʤ). ʉ 

ʶʞʥʦʡ ʯʘʩʪʴʶ ʵʪʦʡ ʟʦʥʳ ʨʷʜ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʩʚʷʟʳʚʘʝʪ ʩʠʩʪʝʤʫ ʣʠʥʝʡʥʳʭ 

ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʠʩʣʦʢʘʮʠʡ ʚ ʚʝʨʭʦʚʴʷʭ ʨʝʢʠ ɸʨʜʦʥ. 

ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʚʳʷʚʣʝʥʥʦʡ ʧʦ ʘʵʨʦʢʦʩʤʦʩʥʠʤʢʘʤ ʯʘʩʪʠ ʩʠʩʪʝʤʳ ʩʦʩʪʘʚʣʷʝʪ 

ʦʢʦʣʦ 50 ʢʤ ʧʨʠ ʰʠʨʠʥʝ 5-7 ʢʤ, ʧʨʠʯʝʤ ʩʘʤʘ ʵʪʘ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʝʧʦʯʢʫ 

ʩʫʙʧʘʨʘʣʣʝʣʴʥʳʭ'ʥʘʨʫʰʝʥʠʡ ʧʨʦʪʷʞʝʥʠʝʤ 3-5 ʢʤ ʢʘʞʜʦʝ. ʅʘʨʫʰʝʥʠʷ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʫʩʪʫʧʳ, ʦʙʨʳʚʳ ʚʳʩʦʪʦʡ ʦʪ 0.5 ʤ ʜʦ 10-15 ʤ; ʟʜʝʩʴ ʪʘʢʞʝ 

ʦʪʤʝʯʘʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʝʡʩʤʦʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ.  

ʉʦʛʣʘʩʥʦ ʦʮʝʥʢʘʤ ʘʚʪʦʨʦʚ ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʪʳʩʷʯ ʣʝʪ ʪʘʢʠʝ ʩʦʙʳʪʠʷ ʧʨʦʠʩʭʦʜʠʣʠ 

ʤʥʦʛʦʢʨʘʪʥʦ, ʘ ʤʘʢʩʠʤʘʣʴʥʳʝ ʤʘʛʥʠʪʫʜʳ, ʩʚʷʟʘʥʥʳʝ ʩ ɺʣʘʜʠʢʘʚʢʘʟʩʢʦʡ ʬʣʝʢʩʫʨʥʦ-

ʨʘʟʨʳʚʥʦʡ ʟʦʥʦʡ ʜʦʣʞʥʳ ʦʮʝʥʠʚʘʪʴʩʷ, ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ, ʚ 6,5 ʝʜʠʥʠʮ. 

ʉ ʉʘʜʦʥʩʢʦ-ɺʝʨʭʥʝʫʨʫʭʩʢʦʡ ʰʦʚʥʦ-ʜʝʧʨʝʩʩʠʦʥʥʦʡ ʟʦʥʦʡ ʩʚʷʟʘʥʳ ʜʚʘ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 14.01.1915 ʛ. (ʄ = 5.4, h = 19 ʢʤ) ʠ 10.02.1929 ʛ. (ʄ = 5.3, h 

= 17 ʢʤ); ʧʝʨʚʦʝ ʧʨʦʠʟʦʰʣʦ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʟʦʥʳ, ʚʪʦʨʦʝ - ʚ ʟʘʧʘʜʥʦʡ ʝʝ ʯʘʩʪʠ. 

ʅʘʙʣʶʜʝʥʥʘʷ ʩʝʡʩʤʠʯʥʦʩʪʴ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʵʪʦʡ ʟʦʥʳ - ʟʘʤʝʪʥʦ ʩʣʘʙʝʝ: ʟʜʝʩʴ ʤʦʞʥʦ 

ʦʪʤʝʪʠʪʴ ʣʠʰʴ ʟʝʤʣʝʪʨʷʩʝʥʠʝ 3.07.1902 ʛ. (ʄ = 4.7, h - 10 ʢʤ). ɺʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʟʦʥʳ ʚ 

ʮʝʣʦʤ ʩʝʡʩʤʠʯʝʩʢʠ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʘ. ʇʦʤʠʤʦ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʦʛʦ ʜʣʷ ʚʩʝʡ ʟʦʥʳ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ 1915 ʛ. ʟʜʝʩʴ ʠʤʝʣ ʤʝʩʪʦ ʨʷʜ ʙʦʣʝʝ ʩʣʘʙʳʭ ʩʦʙʳʪʠʡ: 28.03.1903 ʛ. (ʄ = 

4.4, h - 20 ʢʤ), 6.04.1932 ʛ. (ʄ - 4.7, h - 20 ʢʤ), 7.01.1938 ʛ.(ʄ - 4.8, h - 15 ʢʤ). ɽʛʦ ʦʯʘʛ 

ʩʚʷʟʘʥ ʩ ʨʘʡʦʥʦʤ ʩʦʯʣʝʥʝʥʠʷ ɺʝʨʭʥʝʫʨʫʭʩʢʦʡ ʠ ʉʘʜʦʥʩʢʦʡ ʰʦʚʥʦ- ʜʝʧʨʝʩʩʠʦʥʥʳʭ ʟʦʥ 

ʚ ʤʝʩʪʝ ʩʙʣʠʞʝʥʠʷ ʧʦʩʣʝʜʥʝʡ ʩ ɺʣʘʜʠʢʘʚʢʘʟʩʢʦʡ ʬʣʝʢʩʫʨʥʦ-ʨʘʟʨʳʚʥʦʡ ʟʦʥʦʡ, ʧʨʠʯʝʤ 

ʝʛʦ ʦʨʠʝʥʪʘʮʠʷ ʙʣʠʟʢʘ ʢ ʧʨʦʩʪʠʨʘʥʠʶ ɺʝʨʭʥʝʫʨʫʭʩʢʦʡ ʠ ɺʣʘʜʠʢʘʚʢʘʟʩʢʦʡ ʟʦʥ. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʩʦʪʨʷʩʝʥʠʡ ʚ ʵʧʠʮʝʥʪʨʝ ʵʪʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʜʦʩʪʠʛʘʣʘ 7 ʙʘʣʣʦʚ. 

ʉ ʨʘʟʨʳʚʥʦʡ ʟʦʥʦʡ ɻʣʘʚʥʦʛʦ ʥʘʜʚʠʛʘ ʩʚʷʟʘʥʦ ʟʝʤʣʝʪʨʷʩʝʥʠʝ 9.05.1946 ʛ. ʩ 

ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʶʜʝʥʥʦʡ ʜʣʷ ʵʪʦʡ ʟʦʥʳ ʤʘʛʥʠʪʫʜʦʡ 4,8 ʠ ʛʣʫʙʠʥʦʡ ʦʯʘʛʘ 20 ʢʤ. 

ʕʧʠʮʝʥʪʨ ʵʪʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʨʘʩʧʦʣʦʞʝʥ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʟʦʥʳ; ʚ ʚʦʩʪʦʯʥʦʡ ʝʝ ʯʘʩʪʠ, 

ʪʘʤ, ʛʜʝ ʦʥʘ ʩʙʣʠʞʘʝʪʩʷ ʩ ɺʝʨʭʥʝ-ɸʨʛʫʥʩʢʠʤ ʩʪʨʫʢʪʫʨʥʳʤ ʫʟʣʦʤ ʦʪʤʝʯʝʥʦ ʥʝʩʢʦʣʴʢʦ 

ʩʨʝʜʥʝʢʦʨʦʚʳʭ (10 ʢʤ < h < 25 ʢʤ) ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʠʥʪʝʨʚʘʣʝ ʤʘʛʥʠʪʫʜ 4,3-4,7. 
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ʊʘʙʣʠʮʘ 4.3.  ʉʝʡʩʤʦʛʝʥʝʨʠʨʫʶʱʠʝ ʩʪʨʫʢʪʫʨʳ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʚʳʜʝʣʷʶʪʩʷ 

ʟʦʥʳ ɺʆɿ 

ʆʙʣʘʩʪʠ ɿʦʥʳ ʉʪʨʫʢʪʫʨʥʳʝ ʫʟʣʳ 

ʅʘʟʚʘʥʠʝ ʊʠʧ ʅʘʙʣʶʜʝʥ. 

ʄ 

ʅʘʟʚʘʥʠʝ ʊʠʧ ʅʘʙʣʶʜʝʥ

ʥʘʷ 

ʤʘʛʥʠʪʫʜʘ,

ʄ 

ʊʝʨʩʢʦ- 

ʉʫʥʞʠʥʩ.ʢʘʷ 

ʉʝʚʝʨʥʘʷ 

ʢʨʘʝʚʘʷ 

(2 ʚʝʪʚʠ) 

ʨʘʟʨʳʚʥʘʷ 

(ʩʙʨʦʩʦʚʘʷ) 

ʧʦʛʨʝʙʝʥʥʘʷ 

4.5 ʅʘʫʨʩʢʠʡ ʥʠʞʥʝʢʦʨʦʚ

ʳʡ 

6.0 

ɻʫʜʝʨʤʝʩ-

ʩʢʘʷ 

ʰʦʚʥʦ- 

ʩʜʚʠʛʦʚʘʷ, 

ʧʦʛʨʝʙʝʥʥʘʷ 

5.0    

ɹʝʥʦʡʩʢʦ- 

ʕʣʴʜʘʨʦʚ-

ʩʢʘʷ 

ʰʦʚʥʦ- 

ʩʜʚʠʛʦʚʘʷ, 

ʧʦʛʨʝʙʝʥʥʘʷ 

5.3 ɻʨʦʟʥʝʥ-

ʩʢʠʡ 

ʥʠʞʥʝʢʦʨʦʚ

ʳʡ 

4.4 

ɻʦʨʘʛʦʨ-

ʩʢʠʡ 

ʥʠʞʥʝʢʦʨʦʚ

ʳʡ 

5.7 

ɼʘʪʪʳʭ- 

ɸʭʣʦʚʩʢʘʷ 

ʰʦʚʥʦ- 

ʩʜʚʠʛʦʚʘʷ, 

ʧʦʛʨʝʙʝʥʥʘʷ 

5.4 ʏʝʨʥʦʛʦʨ 

ʩʢʠʡ 

ʥʠʞʥʝʢʦʨʦʚ

ʳʡ 

6.2 

ʉʝʚʝʨʦ- 

ɼʘʛʝʩʪʘʥʩʢʘʷ 

ʍʘʩʘʚʶʨʪ-

ʩʢʦ- 

ɹʫʡʥʘʢʩʢʘʷ 

ʩʠʩʪʝʤʘ 

ʬʣʝʢʩʫʨʥʦ- 

ʨʘʟʨʳʚʥʘʷ 

6.6    

ɺʦʩʪʦʯʥʦ- 

ʂʘʚʢʘʟʩʢʘʷ 

ɻʫʥʠʙʩʢʘʷ ʨʘʟʨʳʚʥʘʷ 

(ʩʙʨʦʩʦʚʘʷ) 

5.3    

ʍʫʥʟʘʭʩʢʘʷ ʨʘʟʨʳʚʥʘʷ 

(ʩʙʨʦʩʦʚʘʷ) 

4.9    

ɻʣʘʚʥʦʛʦ ʥʘ-

ʜʚʠʛʘ 

ʨʘʟʨʳʚʥʘʷ 

(ʥʘʜʚʠʛʦʚʘʷ) 

6.1 ɺʝʨʭʥʝ- 

ɸʨʛʫʥʩʢʠʡ 

ʚʝʨʭʥʝʢʦʨʦʚ

ʳʡ 

6.3 

ʖʞʥʘʷ 

ʢʨʘʝʚʘʷ 

ʨʘʟʨʳʚʥʘʷ 

(ʚʩʙʨʦʩʦ- 

ʥʘʜʚʠʛʦʚʘʷ) 

6.0    

ʎʝʥʪʨʘʣʴʥʦ- 

ʂʘʚʢʘʟʩʢʘʷ 

ɺʣʘʜʠʢʘʚ-

ʢʘʟʩʢʘʷ 

ʬʣʝʢʩʫʨʥʦ- 

ʨʘʟʨʳʚʥʘʷ 

4.8    

ʉʘʜʦʥʩʢʦ- 

ɺʝʨʭʥʝʫʨʫʭ-

ʩʢʘʷ 

ʰʦʚʥʦ- 

ʜʝʧʨʝʩʩʠʦʥʥ

ʘ ̫

5.4    

ɻʣʘʚʥʦʛʦ ʥʘ-

ʜʚʠʛʘ 

ʨʘʟʨʳʚʥʘʷ 

(ʚʩʙʨʦʩʦ- 

ʥʘʜʚʠʛʦʚʘʷ) 

4.8    

ɼʞʘʚʘ- 

ʃʝʯʭʫʤʩʢʘʷ 

ʩʠʩʪʝʤʘ 

ʰʦʚʥʦ- 

ʜʝʧʨʝʩʩʠʦʥʥ

ʘ ̫

6.9    

 
ʂ ɼʞʘʚʘ-ʃʝʯʭʫʤʩʢʦʡ ʰʦʚʥʦ-ʜʝʧʨʝʩʩʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʦʪʥʦʩʠʪʩʷ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʝ 

ʈʘʯʠʥʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ 29.04.1991 ʛ. ʩ ʤʘʛʥʠʪʫʜʦʡ 6,9 ʠ ʛʣʫʙʠʥʦʡ ʦʯʘʛʘ 5 ʢʤ. ʆʥʦ 

ʩʚʷʟʘʥʦ ʩ ʨʘʡʦʥʦʤ ʩʦʯʣʝʥʝʥʠʷ ʄʝʣʝ-ɼʞʘʚʩʢʦʡ ʠ ʈʘʯʘ-ʃʝʯʭʫʤʩʢʦʡ ʰʦʚʥʦ-
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ʜʝʧʨʝʩʩʠʦʥʥʳʭ ʟʦʥ. ʆʙʝ ʟʦʥʳ ʠʤʝʶʪ ʚ ʮʝʣʦʤ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʝ ʧʨʦʩʪʠʨʘʥʠʝ, ʩ ʢʦʪʦʨʳʤ 

ʩʦʛʣʘʩʫʝʪʩʷ ʦʨʠʝʥʪʠʨʦʚʢʘ ʦʯʘʛʘ ʵʪʦʛʦ ʢʨʫʧʥʝʡʰʝʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. ʉʝʡʩʤʠʯʝʩʢʠʡ 

ʵʬʬʝʢʪ ʚ ʵʧʠʮʝʥʪʨʝ ʈʘʯʠʥʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ (ʄ = 6,9; h = 5 ʢʤ) ʩʦʩʪʘʚʠʣ 10 ʙʘʣʣʦʚ. 

ʇʦ ʠʤʝʶʱʠʤʩʷ ʩʚʝʜʝʥʠʷʤ ʧʦʛʠʙʣʦ ʙʦʣʝʝ 100 ʯʝʣʦʚʝʢ, ʨʘʥʝʥʦ ʦʢʦʣʦ 1000 ʯʝʣʦʚʝʢ ʠ 

ʨʘʟʨʫʰʝʥʦ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʪʳʩʷʯ ʞʠʣʳʭ ʩʪʨʦʝʥʠʡ. ɿʝʤʣʝʪʨʷʩʝʥʠʝ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ 

ʪʨʝʤʷ ʩʠʣʴʥʳʤʠ ʘʬʪʝʨʰʦʢʘʤʠ (29.04.1991ʛ. ʩ ʤʘʛʥʠʪʫʜʦʡ 6,2 ʧʨʠ  ʛʣʫʙʠʥʝ ʦʯʘʛʘ - 5 ʢʤ, 

ʢʦʪʦʨʳʡ ʧʨʦʠʟʦʰʝʣ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʯʝʨʝʟ 3 ʯʘʩʘ ʧʦʩʣʝ ʦʩʥʦʚʥʦʛʦ ʪʦʣʯʢʘ, 29.04.1991 ʛ. ʩ 

ʤʘʛʥʠʪʫʜʦʡ 6,1 ʠ ʛʣʫʙʠʥʝ ʦʯʘʛʘ - 5 ʢʤ, ʢʦʪʦʨʳʡ ʧʨʦʠʟʦʰʝʣ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʯʝʨʝʟ 9 

ʯʘʩʦʚ ʧʦʩʣʝ ʦʩʥʦʚʥʦʛʦ ʪʦʣʯʢʘ, ʠ 15.06.1991 ʛ. ʩ ʄ = 6,2 ʠ h =11 ʢʤ. ɺ ʧʝʨʠʦʜ ʩ 29 ʘʧʨʝʣʷ 

ʧʦ 31 ʜʝʢʘʙʨʷ 1991 ʛ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʧʦʣʦʞʝʥʠʝ ʦʯʘʛʦʚ ʜʣʷ 838 ʘʬʪʝʨʰʦʢʦʚ 

ʈʘʯʠʥʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʘʬʪʝʨʰʦʢʦʚ ʦʙʨʘʟʫʝʪ ʟʦʥʫ, 

ʧʨʦʩʪʠʨʘʶʱʫʶʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ ɸʤʙʨʘʣʘʫʨʳ ʥʘ ʩʝʚʝʨʦ- ʟʘʧʘʜʝ ʜʦ ɼʞʘʚʳ ʥʘ ʶʛʦ-

ʚʦʩʪʦʢʝ, ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʦʢʦʣʦ 80 ʢʤ. ʐʠʨʠʥʘ ʟʦʥʳ - ʦʪ 10-12 ʢʤ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ 

ʯʘʩʪʠ ʜʦ 17-20 ʢʤ - ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ. ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʘʬʪʝʨʰʦʢʦʚ ʛʣʫʙʠʥʘ 

ʛʠʧʦʮʝʥʪʨʦʚ ʥʝ ʧʨʝʚʦʩʭʦʜʠʣʘ 10 ʢʤ. 

 

4.6 ʇʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʦʨʦʜ ʢ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤ ʠ 

ʛʝʦʭʠʤʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ 

 

ʆʙʦʙʱʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʪʝʨʨʠʛʝʥʥʳʭ ʧʦʨʦʜ 

ʪʝʨʨʠʪʦʨʠʠ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʦ ʫʧʨʫʛʠʤ ʢʨʠʪʝʨʠʷʤ ʠ ʣʘʙʦʨʘʪʦʨʥʳʤ ʠʩʧʳʪʘʥʠʷʤ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʠʟʢʦʡ ʢʨʝʧʦʩʪʴʶ (ʇʨʠʣʦʞʝʥʠʝ ɼ). 

ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʩʦʩʪʦʠʪ ʠʟ ʦʩʘʜʦʯʥʳʭ, ʚʫʣʢʘʥʦʛʝʥʥʳʭ, ʤʘʛʤʘʪʦʛʝʥʥʳʭ ʠ 

ʤʝʪʘʤʦʨʬʦʛʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʦʭʚʘʪʳʚʘʶʱʠʭ ʚʦʟʨʘʩʪʥʦʡ ʠʥʪʝʨʚʘʣ ʦʪ ʚʝʨʭʥʝʛʦ 

ʧʨʦʪʝʨʦʟʦʷ ʜʦ ʢʘʡʥʦʟʦʷ ʚʢʣʶʯʠʪʝʣʴʥʦ (ʈʠʩʫʥʦʢ 4.4). ɺ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ 

ʧʦʨʦʜʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʠʥʪʝʥʩʠʚʥʦʡ ʜʠʩʣʦʮʠʨʦʚʘʥʥʦʩʪʴʶ, ʥʝʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ 

ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʨʘʟʨʫʰʝʥʠʶ, ʧʦʜʚʝʨʞʝʥʥʦʩʪʴʶ ʚʦʟʜʝʡʩʪʚʠʶ ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ ʵʨʦʟʠʠ, 

ʯʪʦ ʠ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʠ ʦʯʘʛʦʚ ʦʧʘʩʥʳʭ 

ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʨʘʟʣʠʯʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʪʠʧʦʚ. ʈʳʭʣʦʦʙʣʦʤʦʯʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʣʣʶʚʠʝʤ, ʜʝʣʶʚʠʝʤ, ʢʦʣʣʶʚʠʝʤ, ʧʨʦʣʶʚʠʝʤ, ʵʣʶʚʠʝʤ, ʤʦʨʝʥʥʳʤʠ ʠ 

ʦʧʦʣʟʥʝʚʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʤʘʪʝʨʠʥʩʢʠʭ ʧʦʨʦʜ. 
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ʆʩʥʦʚʥʳʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʚʝʩʴ ʩʧʝʢʪʨ 

ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʨʠʩʫʱʠ ʧʦʨʦʜʘʤ ʥʝʚʳʩʦʢʦʡ ʢʨʝʧʦʩʪʠ. 

 

4.7 ɺʳʚʦʜʳ 

 

1.ɺ ʨʘʟʨʝʟʝ ɻʝʥʘʣʜʦʥʩʢʦʛʦ ʧʨʦʬʠʣʷ ʚʫʣʢʘʥ ʂʘʟʙʝʢ ʥʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʵʣʝʤʝʥʪʘʤʠ 

ʜʝʡʩʪʚʫʶʱʝʛʦ ʣʠʙʦ ʩʧʷʱʝʛʦ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ (ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʳʝ 

ʤʘʛʤʘʪʠʯʝʩʢʘʷ ʢʘʤʝʨʘ, ʞʝʨʣʦ, ʤʘʛʤʘʪʠʯʝʩʢʠʡ ʦʯʘʛ) ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ 

ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʳʤʠ ʚʫʣʢʘʥʠʯʝʩʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʚʫʣʢʘʥʘ ʕʣʴʙʨʫʩʘ 

2.ʈʝʟʫʣʴʪʘʪʳ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ (ʈʠʩʫʥʦʢ 4.2) ʧʦʜʪʚʝʨʞʜʘʶʪ 

ʩʚʝʜʝʥʠʷ ʦ ʰʠʨʠʥʝ ʟʦʥʳ (ʧʦʨʷʜʢʘ 10 ʢʤ), ʥʦ ʦʞʠʜʘʥʠʷ ʤʘʥʪʠʡʥʦʛʦ ʧʨʦʜʦʣʞʝʥʠʷ ʥʝ 

ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ. ʉʦʛʣʘʩʥʦ ʨʠʩʫʥʢʫ ʛʣʫʙʠʥʘ ʧʦ ʧʘʜʝʥʠʶ ʩʦʩʪʘʚʣʷʝʪ 23-25ʢʤ. ʕʪʠ 

ʛʣʫʙʠʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʠʟʘʤ ʦʙʦʣʦʯʢʠ (ʛʨʘʥʠʪʥʦ-ʤʝʪʘʤʦʨʬʠʯʝʩʢʦʤʫ ʩʣʦʶ). ɼʣʷ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʚʦʟʤʦʞʥʦʛʦ ʧʨʦʜʦʣʞʝʥʠʷ ʨʘʟʣʦʤʘ ʚ ʤʘʥʪʠʶ, ʚʝʨʦʷʪʥʦ, ʩʣʝʜʫʝʪ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʜʦʣʞʠʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʡʩʤʦʧʨʠʝʤʥʠʢʦʚ, ʦʙʣʘʜʘʶʱʠʭ 

ʨʝʟʦʥʘʥʩʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʥʘ ʯʘʩʪʦʪʘʭ 0,01-0,02 ɻʮ 

3.ʇʦ ʜʘʥʥʳʤ ʛʣʫʙʠʥʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʟʦʥʜʠʨʦʚʘʥʠʡ ʚ ʧʨʝʜʝʣʘʭ ʩʢʣʘʜʯʘʪʦ-

ʛʣʳʙʦʚʦʛʦ ʧʦʜʥʷʪʠʷ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʛʨʘʥʠʮʳ ʚ ʟʝʤʥʦʡ ʢʦʨʝ ʚʳʜʝʣʷʶʪʩʷ ʧʦ ʢʦʨʦʪʢʠʤ 

ʦʩʷʤ ʩʠʥʬʘʟʥʦʩʪʠ ʠ ʪʦʯʢʘʤ ʜʠʬʨʘʢʮʠʡ ʚʦʣʥʳ, ʯʪʦ ʚʳʟʚʘʥʦ ʧʨʝʨʳʚʠʩʪʳʤʠ ʦʪʨʘʞʝʥʠʷʤʠ 

ʦʪ ʙʣʦʢʦʚʳʭ ʩʪʨʫʢʪʫʨ. ʆʩʥʦʚʥʦʡ ʨʦʡ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʢʦʥʮʝʥʪʨʠʨʫʝʪʩʷ ʥʘ 

ʛʣʫʙʠʥʘʭ ʜʦ 25 ʢʤ. 

4.ʊʝʢʪʦʥʠʢʘ ʨʝʛʠʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʟʚʠʪʠʝʤ ʧʣʦʪʥʦʡ ʩʝʪʠ ʨʘʟʥʦʨʘʥʛʦʚʳʭ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, ʦʙʨʘʟʫʶʱʠʭ ʮʝʣʦʩʪʥʫʶ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʫʶ ʩʭʝʤʫ 

ʩʦʯʣʝʥʝʥʥʳʭ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ ʙʣʦʢʦʚ, ʚ ʤʦʟʘʠʢʝ ʢʦʪʦʨʳʭ ʯʝʪʢʦ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ 

ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʩʫʙʰʠʨʦʪʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ, ʦʛʨʘʥʠʯʝʥʥʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʥʘʨʫʰʝʥʠʷʤʠ ʚʳʩʰʠʭ ʧʦʨʷʜʢʦʚ, ʠ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʨʘʟʨʳʚʳ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ 

ʧʨʦʩʪʠʨʘʥʠʷ, ʧʨʠʜʘʶʱʠʝ ʙʣʦʢʦʚʦʝ ʩʪʨʦʝʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʨʘʟʨʝʟʫ (ʇʨʠʣʦʞʝʥʠʝ ɺ). 

5.ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʵʥʜʦʛʝʥʥʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʦʙʚʘʣʴʥʦ-ʦʩʳʧʥʦʡ ʧʨʦʮʝʩʩ. ʆʥ ʦʧʨʝʜʝʣʷʝʪ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʫ  ʁ

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʜʠʥʘʤʠʯʝʩʢʠʤ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʠ, ʦʜʥʦʚʨʝʤʝʥʥʦ, ʫʨʦʚʝʥʴ 

ʵʥʜʦʛʝʥʥʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚʝʩʴʤʘ ʚʳʩʦʢ ʜʣʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʨʦʷʚʣʝʥʠʷʤʠ ʪʨʝʱʠʥʥʦʡ ʪʝʢʪʦʥʠʢʠ 
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ʚ ʧʨʠʣʝʜʥʠʢʦʚʳʭ ʟʦʥʘʭ, ʩʝʡʩʤʠʯʥʦʩʪʠ, ʩʝʡʩʤʦʜʠʩʣʦʢʘʮʠʡ, ʨʘʟʚʠʪʠʝʤ ʯʝʪʚʝʨʪʠʯʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ. 

6. ɹʣʦʢʦʚʘʷ ʩʪʨʫʢʪʫʨʠʟʘʮʠʷ ʠ ʣʠʪʦʣʦʛʠʯʝʩʢʘʷ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʢʦʨʝʥʥʭr ʧʦʨʦʜ ʢ 

ʘʢʪʠʚʥʳʤ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʦʙʫʩʣʘʚʣʠʚʘʶʪ 

ʠʥʪʝʥʩʠʚʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʠ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʪʝʨʨʠʪʦʨʠʠ.,  
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ɻʃɸɺɸ 5. ʉʆɺʈɽʄɽʅʅʆɽ ɻɽʆʕʂʆʃʆɻʀʏɽʉʂʆɽ ʉʆʉʊʆʗʅʀɽ 

ʊɽʈʈʀʊʆʈʀʀ ʇʈʆɽʂʊʀʈʋɽʄʆɻʆ ʂʆʄʇʃɽʂʉɸ çʄɸʄʀʉʆʅè ʀ 

ʆʉʅʆɺʅʆʁ ʊʈɽʅɼ ɽɻʆ ʕɺʆʃʖʎʀʀ 

 

5.1 ʊʝʢʪʦʥʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʠʥʪʝʥʩʠʚʥʳʭ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ  

 

ɺʳʩʦʢʦʛʦʨʥʳʝ ʚʩʝʩʝʟʦʥʥʳʝ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ 

ʎʝʥʪʨʘʣʴʥʦʛʦ ʂʘʚʢʘʟʘ ʧʨʠʚʣʝʢʘʶʪ ʤʥʦʛʦ ʣʶʙʠʪʝʣʝʡ ʵʢʩʪʨʝʤʘʣʴʥʦʛʦ ʪʫʨʠʟʤʘ ʟʘ ʩʯʝʪ 

ʩʦʯʝʪʘʥʠʷ ʧʝʨʚʦʟʜʘʥʥʦʡ ʧʨʠʨʦʜʳ, ʤʥʦʛʦʧʨʦʬʠʣʴʥʳʭ ʙʘʣʴʥʝʦʣʦʛʠʯʝʩʢʠʭ ʚʦʜ, ʪʨʫʜʥʦ 

ʧʦʢʦʨʷʝʤʳʭ ʤʘʨʰʨʫʪʦʚ, ʚʳʩʦʪʥʳʭ ʛʦʨʥʦʣʳʞʥʳʭ ʪʨʘʩʩ ʠ ʢʘʥʘʪʥʳʭ ʜʦʨʦʛ. ʇʨʠ ʵʪʦʤ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ, ʢʘʢ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʨʝʢʨʝʘʥʪʦʚ ʢʦʤʧʣʝʢʩʦʚ, 

ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʦʷʥʠʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʛʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʥʘ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʷʭ.  

ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʘʩʰʪʘʙʥʦʛʦ ʚʩʝʩʝʟʦʥʥʦʛʦ ʪʫʨʠʩʪʩʢʦ-

ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘ 10 ʪʳʩ. ʯʝʣʦʚʝʢ ʝʞʝʜʥʝʚʥʦʛʦ ʧʨʝʙʳʚʘʥʠʷ ʥʘ ʦʜʥʦʡ ʠʟ 

ʩʘʤʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ ʚʳʩʦʢʦʛʦʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʂʘʚʢʘʟʘ 

ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ, 

ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʪʝʢʪʦʥʦʤʘʛʤʘʪʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʠ ʩʦʩʪʦʷʥʠʝ ʨʘʟʚʠʪʠʷ ʵʢʟʦʛʝʥʥʳʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʦʧʨʝʜʝʣʠʪʴ ʧʨʠʟʥʘʢʠ ʠʭ ʧʨʦʷʚʣʝʥʠʷ ʠ ʬʘʢʪʦʨʳ ʚʦʟʜʝʡʩʪʚʠʷ 

ʥʘ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʩʨʝʜʳ. ɺ ʦʩʥʦʚʝ ʫʢʘʟʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʣʝʞʘʪ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʩʦʙʳʪʠʡ ʵʥʜʦʛʝʥʥʦʛʦ ʠ ʵʢʟʦʛʝʥʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ (ʙʘʟʠʩ ʵʨʦʟʠʠ, ʤʝʭʘʥʠʯʝʩʢʠʝ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʧʦʨʦʜʳ, ʜʠʩʣʦʢʘʮʠʠ, 

ʜʝʬʦʨʤʘʮʠʠ, ʨʘʟʨʳʚʳ ʠ ʪʨʝʰʠʥʦʚʘʪʦʩʪʴ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʦʙʨʘʟʦʚʘʥʠʝ 

ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ ʪ.ʜ.), ʚʳʨʘʞʘʶʱʠʝʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʚ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʷʭ [ʏʦʪʯʘʝʚ ʠ ʜʨ., 2020; 2021ʘ]. 

ʅʝʛʘʪʠʚʥʳʝ ʠ, ʙʦʣʝʝ ʪʦʛʦ, ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʦʧʘʩʥʳʭ ʵʥʜʦʛʝʥʥʳʭ ʠ 

ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ (ʚʥʝʟʘʧʥʳʝ ʩʭʦʜʳ ʣʝʜʥʠʢʘ ʂʦʣʢʘ (2002), ʩʝʣʴ ʚ ʨʘʡʦʥʝ ʣʝʜʥʠʢʘ 

ɼʝʚʜʦʨʘʛ (2014), ʩʝʣʝʚʦʡ ʧʦʪʦʢ, ʩʥʝʩʰʠʡ ʛʦʨʥʷʮʢʠʝ ʧʦʩʝʣʢʠ ʉʘʜʦʥ ʠ ɻʘʣʦʥ (2005), 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʢʣʦʥʦʚʳʝ ʦʧʦʣʟʥʝʚʳʝ ʧʦʜʚʠʞʢʠ ʚʜʦʣʴ ʬʝʜʝʨʘʣʴʥʦʡ ʘʚʪʦʜʦʨʦʛʠ 

çʂʘʚʢʘʟè, ʛʜʝ ʢʦʣʠʯʝʩʪʚʦ ʦʯʘʛʦʚ ʦʧʘʩʥʳʭ ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

ʧʨʝʚʳʰʘʝʪ ʩʦʪʥʶ) ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʠ ʵʢʦʥʦʤʠʢʝ ʚ ʮʝʣʦʤ. ʇʨʠ ʵʪʦʤ ʦʥʠ ʤʝʥʷʶʪ ʣʘʥʜʰʘʬʪ, ʦʙʥʘʞʘʶʪ 
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ʢʦʨʝʥʥʳʝ ʧʦʨʦʜʳ ʩʢʣʦʥʦʚ, ʫʥʦʩʷ ʩ ʛʨʫʥʪʘʤʠ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʚʤʝʩʪʝ ʩ 

ʧʦʧʫʣʷʮʠʷʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʦʙʨʘʟʫʶʪ ʥʦʚʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ, 

ʠʟʤʝʥʷʶʪ ʚʦʜʦʪʦʢ ʨʫʯʴʝʚ ʠ ʨʝʢ, ʫʩʢʦʨʷʶʪ ʵʨʦʟʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʩʦʟʜʘʚʘʶʪ ʮʝʧʥʫʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʧʘʩʥʳʭ ʧʨʠʨʦʜʥʳʭ ʩʦʙʳʪʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʝʩʪʝʩʪʚʝʥʥʳʡ ʭʦʜ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʧʨʝʪʝʨʧʝʚʘʝʪ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʧʣʘʥʘ. 

ʉʪʘʙʠʣʴʥʦ ʚʳʩʦʢʘʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚʳʨʘʞʘʝʪʩʷ ʧʦʚʳʰʝʥʥʦʡ 

ʩʝʡʩʤʠʯʥʦʩʪʴʶ, ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʪʨʝʱʠʥʥʦʡ ʪʝʢʪʦʥʠʢʠ ʚ ʧʦʣʦʩʝ 

ʘʢʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʦʙʥʘʞʝʥʥʳʭ ʚ ʧʨʠʣʝʜʥʠʢʦʚʳʭ ʟʦʥʘʭ ʧʦʩʣʝ ʦʪʩʪʫʧʘʥʠʷ ʣʝʜʥʠʢʦʚ.  

ʇʨʠʚʝʜʝʥʥʳʝ ʚ ʛʣʘʚʝ 3 ʦʧʘʩʥʳʝ ʵʢʟʦʛʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʠ 

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʩʪʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʪʘʢ ʠʣʠ ʠʥʘʯʝ, ʧʨʝʜʩʪʘʚʣʷʷ ʫʛʨʦʟʫ ʠʭ 

ʧʨʦʷʚʣʝʥʠʷ.  

ʊʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ, ʚʳʷʚʣʝʥʥʳʝ ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʩʝʡʩʤʠʯʝʩʢʦʛʦ 

ʧʨʦʬʠʣʠʨʦʚʘʥʠʷ ʠ ʵʣʝʢʪʨʦʪʦʤʦʛʨʘʬʠʠ, ʚʳʥʝʩʝʥʳ ʥʘ çʩʭʝʤʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʧʦ ʩʪʝʧʝʥʠ 

ʦʧʘʩʥʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚè ʫʯʘʩʪʢʦʚ ʪʝʨʨʠʪʦʨʠʠ, ʥʘ ʢʦʪʦʨʳʭ ʧʨʝʜʫʩʤʦʪʨʝʥʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʞʠʣʳʭ ʢʦʤʧʣʝʢʩʦʚ ï 

ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʜʝʨʝʚʝʥʴ. 

ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʩʭʝʤʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʫʢʘʟʘʥʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦ ʩʪʝʧʝʥʠ ʦʧʘʩʥʦʩʪʠ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʩ ʵʣʝʤʝʥʪʘʤʠ ʪʝʢʪʦʥʠʢʠ ʠ ʢʨʘʪʢʠʤ ʦʧʠʩʘʥʠʝʤ ʦʩʦʙʝʥʥʦʩʪʝʡ. 

ʅʘ ʩʭʝʤʘʭ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʛʦʣʫʙʳʤʠ ʣʠʥʠʷʤʠ ʧʦʢʘʟʘʥʳ ʢʘʥʘʪʥʳʝ ʜʦʨʦʛʠ, ʚʜʦʣʴ ʯʘʩʪʠ ʠʟ 

ʢʦʪʦʨʳʭ (ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʙʝʟʦʧʘʩʥʦʛʦ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ ʩ ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ) 

ʘʚʪʦʨʦʤ ʧʨʦʚʝʜʝʥʳ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʇʦʩʢʦʣʴʢʫ ʚ ʨʘʙʦʪʝ ʢʦʥʮʝʧʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ ʘʢʪʠʚʠʟʘʮʠʠ 

ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʦʪ ʪʝʢʪʦʥʦʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʵʥʜʦʛʝʥʥʦʡ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʚʳʨʘʞʝʥʥʦʛʦ ʥʘ ʛʨʘʥʠʮʝ ʣʠʪʦʩʬʝʨʘ-ʘʪʤʦʩʬʝʨʘ 

ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʨʘʟʣʠʯʥʳʭ ʨʘʥʛʦʚ ʠ ʜʠʩʣʦʢʘʮʠʷʤʠ, ʥʘ ʩʭʝʤʳ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʳʥʝʩʝʥʳ ʨʝʛʠʦʥʘʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ, ʦʭʚʘʪʳʚʘʶʱʠʝ ʠʩʩʣʝʜʦʚʘʥʥʳʝ 

ʫʯʘʩʪʢʠ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʢʦʪʦʨʳʭ ʘʢʪʠʚʥʳʝ, ʘ ʥʝʢʦʪʦʨʳʝ ʢ ʪʦʤʫ ʞʝ ʷʚʣʷʶʪʩʷ 

ʛʣʫʙʠʥʥʳʤʠ (ɻʣʘʚʥʳʡ, ʊʠʙʩʢʠʡ, ʎʝʩʩʢʠʡ, ɸʜʘʡʢʦʤ-ʂʘʟʙʝʢʩʢʠʡ).  

ʋʯʘʩʪʦʢ ɹʫʙʫʜʦʥ (ʇʨʠʣʦʞʝʥʠʝ ɽ) ɿʜʝʩʴ ʧʣʘʥʠʨʫʶʪʩʷ ʢʘʥʘʪʥʳʝ ʜʦʨʦʛʠ ʠ ʣʳʞʥʳʝ 

ʪʨʘʩʩʳ. ʆʧʘʩʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʪʠʧʘ ʧʣʦʩʢʦʩʪʥʦʛʦ ʩʤʳʚʘ, ʩʦʣʠʬʣʶʢʮʠʡ 

ʧʣʦʱʘʜʥʦʛʦ ʠ ʦʧʦʣʟʥʝʡ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʫʨʦʯʠʱʘʭ ʨʫʯʴʝʚ ʈʫʯʘʪʜʦʥ, ʃʘʛʘʪʢʦʤ 
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ʦʧʦʣʟʘʥʠʝʤ ʥʝʟʘʢʨʝʧʣʝʥʥʳʭ, ʧʦʣʫʟʘʢʨʝʧʣʝʥʥʳʭ ʦʩʳʧʥʳʭ ʢʦʥʫʩʦʚ ʠ ʰʣʝʡʬʦʚ ʩʢʘʣʴʥʳʭ 

ʧʦʜʥʦʞʠʡ. ʅʘʠʙʦʣʴʰʠʡ ʧʦʩʪʘʚʱʠʢ ʦʙʚʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʧʨʘʚʳʡ ʙʦʨʪ 

ʨʝʢʠ ʨʫʯʴʷ ɹʫʙʫʜʦʥ, ʛʜʝ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʦʯʘʛʠ ʧʦʩʪʦʷʥʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʧʦʣʟʥʝʚʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʚ ʩʦʪʥʠ ʪʳʩ. ʢʫʙ. ʤ. ʉʦʩʪʘʚ ʛʨʫʥʪʦʚ ʜʨʝʩʚʘ, ʛʣʳʙʦʚʳʡ ʦʙʚʘʣʴʥʳʡ ʤʘʪʝʨʠʘʣ. 

ʅʘ ʫʯʘʩʪʢʝ ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʧʷʪʴ ʢʨʫʧʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʷ, ʠʤʝʶʱʠʝ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʝ ʢʨʫʪʦʝ ʧʘʜʝʥʠʝ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʍʘʣʘʮʠʥʩʢʦʛʦ ʨʘʟʣʦʤʘ, ʧʘʜʘʶʱʝʛʦ ʥʘ ʶʛʦ-

ʟʘʧʘʜ. ʃʠʥʠʠ ʧʝʨʝʩʝʯʝʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʨʦʬʠʣʝʡ ʩ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʧʨʦʬʠʣʷʤʠ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʦʪʤʝʯʘʶʪʩʷ ʥʘ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʷʭ ʪʠʧʠʯʥʳʤʠ ʨʘʟʨʳʚʘʤʠ ʥʘ ʛʨʘʬʠʢʘʭ 

ʥʦʨʤʘʣʴʥʦʛʦ ʧʦʣʷ, ʯʪʦ ʫʚʝʨʝʥʥʦ ʠʥʪʝʨʧʨʝʪʠʨʫʶʪʩʷ ʢʘʢ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʨʠʝʥʪʠʨʦʚʢʠ ʧʨʦʬʠʣʝʡ ʥʘʙʣʶʜʝʥʠʷ ʚʳʜʝʣʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʚʳʩʦʢʦʛʦ 

ʧʦʨʷʜʢʘ ʠ ʪʨʝʱʠʥʥʦʛʦ ʪʠʧʘ ʠʤʝʶʪ ʦʧʝʨʷʶʱʫʶ ʠ ʢʫʣʠʩʦʦʙʨʘʟʥʫʶ ʦʨʠʝʥʪʠʨʦʚʢʫ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʛʠʦʥʘʣʴʥʳʭ ʨʘʟʣʦʤʦʚ. ɺ ʧʨʝʜʝʣʘʭ ʠʟʫʯʝʥʥʦʡ ʧʣʦʱʘʜʠ ʫʯʘʩʪʢʘ ɹʫʙʫʜʦʥ 

ʫʚʝʨʝʥʥʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʢʦʥʮʝʧʮʠʷ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʧʨʠʯʠʥʥʦʩʪʠ ʠʥʪʝʥʩʠʚʥʦʛʦ 

ʧʨʦʷʚʣʝʥʠʷ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚʳʨʘʞʝʥʥʳʭ ʚ ʘʢʪʠʚʥʦʤ ʧʨʦʷʚʣʝʥʠʠ 

ʦʧʦʣʟʥʝʚʳʭ, ʩʦʣʠʬʣʶʢʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʣʦʩʢʦʩʪʥʦʛʦ ʩʤʳʚʘ.  

ʋʯʘʩʪʦʢ ɿʝʤʝʛʦʥ. (ʈʠʩʫʥʦʢ 5.1) ʋʯʘʩʪʦʢ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʙʚʘʣʴʥʳʤʠ, ʦʙʚʘʣʴʥʦ-

ʦʩʳʧʥʳʤʠ ʠ ʰʠʨʦʢʦ ʨʘʟʚʠʪʳʤʠ ʥʘ ʚʩʝʡ ʶʞʥʦʡ ʧʦʣʦʚʠʥʝ ʧʣʦʱʘʜʠ ʦʧʦʣʟʥʝʚʳʤʠ 

ʧʨʦʮʝʩʩʘʤʠ. ɼʣʷ ʩʝʚʝʨʥʦʡ ʧʦʣʦʚʠʥʳ ʧʣʦʱʘʜʠ ʭʘʨʘʢʪʝʨʥʦ ʨʘʟʚʠʪʠʝ ʧʣʦʩʢʦʩʪʥʦʛʦ ʩʤʳʚʘ, 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ ʧʦ ʦʙʦʠʤ ʙʦʨʪʘʤ ʨʝʢʠ ɿʝʤʝʛʦʥ ʠ ʝʝ ʧʨʘʚʦʛʦ ʧʨʠʪʦʢʘ, ʩʦʟʜʘʶʱʝʛʦ 

ʦʧʦʣʟʥʝʚʳʝ ʤʘʩʩʠʚʳ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘ ʣʝʚʦʤ ʙʦʨʪʫ ʨ. ɿʝʤʝʛʦʥ, ʫʛʨʦʞʘʶʱʠʝ ʚʨʝʤʝʥʥʦʡ 

ʟʘʧʨʫʜʦʡ ʚʦʜʦʪʦʢʘ. ʆʩʥʦʚʥʦʡ ʤʘʪʝʨʠʘʣ ʧʨʦʣʶʚʠʡ ʢʨʫʧʥʳʭ ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ ʙʦʢʦʚʳʭ 

ʧʨʠʪʦʢʦʚ, ʩʦʩʪʘʚ ʱʝʙʝʥʠʩʪʦ-ʜʨʝʩʚʷʥʥʳʡ ʩ ʩʫʛʣʠʥʠʩʪʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ. ʂ ʶʛʫ ʦʪ 

ʉʘʫʭʦʭʩʢʦʛʦ ʨʘʟʣʦʤʘ ʚʳʜʝʣʷʶʪʩʷ ʙʦʣʴʰʠʝ ʩʢʦʧʣʝʥʠʷ ʦʙʚʘʣʴʥʳʭ, ʦʙʚʘʣʴʥʦ-ʦʩʳʧʥʳʭ, 

ʢʘʤʝʥʥʳʭ ʠ ʢʘʤʝʥʥʦ-ʟʝʤʣʷʥʥʳʭ ʛʣʝʪʯʝʨʦʚ.  

ɺ ʧʨʝʜʝʣʘʭ ʧʣʦʱʘʜʠ, ʠʟʫʯʝʥʥʦʡ ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ, ʪʝʢʪʦʥʠʢʘ ʧʦʜ 

ʧʦʢʨʦʚʦʤ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʢʘʢ ʢʫʣʠʩʦʦʙʨʘʟʥʦ ʩʦʯʝʪʘʶʱʘʷʩʷ 

ʩ ʨʝʛʠʦʥʘʣʴʥʳʤ ʨʘʟʣʦʤʦʤ ʉʘʫʭʦʭʩʢʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʥʘ ʟʘʧʘʜʝ ʠ ʚʦʩʪʦʢʝ ʧʦʜ 

ʣʝʜʥʠʢʘʤʠ. ɺʳʷʚʣʝʥʥʳʝ ʢʫʣʠʩʦʦʙʨʘʟʥʳʝ ʥʘʨʫʰʝʥʠʷ ʚʳʩʦʢʠʭ ʧʦʨʷʜʢʦʚ 

ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʢʘʢ ʧʦʩʪʣʝʜʥʠʢʦʚʳʝ, ʧʨʦʷʚʣʝʥʥʳʝ ʚ ʧʨʠʣʝʜʥʠʢʦʚʦʡ ʟʦʥʝ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʦʜʥʦ ʠʟ ʟʘʱʠʱʘʝʤʳʭ ʧʦʣʦʞʝʥʠʡ.  
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ʈʠʩʫʥʦʢ 5.1 ï ʋʯʘʩʪʦʢ ɿʝʤʝʛʦʥ. ʉʭʝʤʘ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʧʦ ʩʪʝʧʝʥʠ ʦʧʘʩʥʦʩʪʠ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʩ ʵʣʝʤʝʥʪʘʤʠ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʥʘʢʣʘʜʢʠ ʧʦ ʛʝʦʬʠʟʠʯʝʩʢʠʤ 

ʜʘʥʥʳʤ ʏʦʪʯʘʝʚʘ ʍ.ʆ.). ʄ 1:10000 (ʫʩʣ. ʦʙʦʟʥʘʯʝʥʠʷ ʩʤ. ʚ ʇʨʠʣʦʞʝʥʠʝ ɽ) 

 

ɸʢʪʠʚʥʳʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʵʥʜʦʛʝʥʥʦʛʦ ʠ ʵʢʟʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʪʝʢʪʦʥʦʤʘʛʤʘʪʠʯʝʩʢʠʤʠ ʚʦʟʜʝʡʩʪʚʠʷʤʠ, ʩʦʚʤʝʩʪʥʦ ʩ ʢʦʤʧʣʝʢʩʦʤ 

ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ, ʰʠʨʦʢʠʤ ʨʘʟʚʠʪʠʝʤ ʯʝʪʚʝʨʪʠʯʥʦʛʦ 

ʧʦʢʨʦʚʘ ʠ ʵʢʟʦʛʝʥʥʳʭ ʦʯʘʛʦʚ ʦʧʘʩʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʨʘʟʣʠʯʥʳʭ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʪʠʧʦʚ, ʚʢʣʶʯʘʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʙʲʝʢʪʳ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ, 

ʦʧʨʝʜʝʣʷʶʪ ʪʝʤʧʳ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. ʇʨʠ ʵʪʦʤ ʤʘʢʨʦʧʨʦʷʚʣʝʥʠʷ 

ʵʥʜʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʨʘʟʨʳʚʳ ʚ ʬʦʨʤʘʭ ʩʜʚʠʛʦ-

ʩʙʨʦʩʦ-ʚʟʙʨʦʩʦʚʳʭ ʥʘʨʫʰʝʥʠʡ, ʜʠʩʣʦʮʠʨʦʚʘʥʥʳʝ ʟʦʥʳ (ʩʢʣʘʜʯʘʪʦʩʪʴ, ʪʨʝʱʠʥʦʚʘʪʦʩʪʴ, 

ʚʳʭʦʜʳ ʤʠʥʝʨʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʩʝʡʩʤʦʜʠʩʣʦʢʘʮʠʦʥʥʳʝ ʨʚʳ ʠ ʣʦʢʘʣʴʥʳʝ 

ʧʨʦʷʚʣʝʥʠʷ), ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʚʳʩʦʢʘʷ ʩʝʡʩʤʠʯʥʦʩʪʴ, ʘʥʦʤʘʣʴʥʳʝ ʜʠʥʘʤʠʯʝʩʢʠʝ 

ʥʘʧʨʷʞʝʥʠʷ, ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʠ ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʧʦʣʷ. 

ʋʯʘʩʪʦʢ ɿʘʨʘʤʘʛ (ʈʠʩʫʥʦʢ 5.2). ʉʝʚʝʨʦ-ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʧʣʦʱʘʜʠ ɿʘʨʘʤʘʛʩʢʦʛʦ 

ʫʯʘʩʪʢʘ ʟʘʥʷʪʘ ʦʜʥʦʠʤʝʥʥʳʤ ʣʝʜʥʠʢʦʤ, ʥʘ ʢʦʪʦʨʳʡ ʦʙʨʫʰʠʚʘʶʪʩʷ ʩ ʩʝʚʝʨʘ 

ʩʦʚʨʝʤʝʥʥʳʝ ʦʙʚʘʣʴʥʳʝ ʢʨʫʧʥʦʛʣʳʙʦʚʳʝ (ʜʦ 15-20ʤ ʚ ʧʦʧʝʨʝʯʥʠʢʝ) ʧʨʦʜʫʢʪʳ 
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ʦʙʨʫʰʝʥʠʷ ʢʨʫʪʳʭ ʩʢʘʣʴʥʳʭ ʩʢʣʦʥʦʚ, ʩʝʡʩʤʦʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʦʧʦʣʟʥʠ-ʩʨʳʚʳ ʩ ʧʨʘʚʦʛʦ 

ʙʦʨʪʘ ʧʨʠʫʩʪʴʝʚʦʡ ʯʘʩʪʠ ʜʦʣʠʥʳ ʨ. ɹʫʙʫʜʦʥ. ʏʝʪʚʝʨʪʠʯʥʳʡ ʢʦʤʧʣʝʢʩ ʦʪʣʦʞʝʥʠʡ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʝʨʫʧʮʠʡ ʛʦʣʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ, ʜʝʣʷʧʩʠʡ ʚ ʚʠʜʝ ʦʧʦʣʟʥʝʡ-ʙʣʦʢʦʚ 

ʠ ʦʧʦʣʟʥʝʡ-ʧʦʪʦʢʦʚ ʩ ʧʨʠʟʥʘʢʘʤʠ ʚʷʟʢʦʧʣʘʩʪʠʯʥʦʛʦ ʪʝʯʝʥʠʷ ʠ ʜʝʩʝʨʧʮʠʡ 

ʥʝʟʘʢʨʝʧʣʝʥʥʳʭ, ʧʦʣʫʟʘʢʨʝʧʣʝʥʥʳʭ ʦʩʳʧʥʳʭ ʢʦʥʫʩʦʚ ʠ ʰʣʝʡʬʦʚ ʩʢʘʣʴʥʳʭ ʧʦʜʥʦʞʠʡ 

ʜʨʝʩʚʷʥʦ-ʱʝʙʝʥʠʩʪʦʛʦ ʩʦʩʪʘʚʘ.  

ʆʧʘʩʥʳʤ ʵʢʟʦʛʝʥʥʳʤ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʘʤ, ʚ ʦʩʥʦʚʥʦʤ, ʧʦʜʚʝʨʞʝʥʘ ʶʛʦ-

ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʧʣʦʱʘʜʠ, ʛʜʝ ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʚʘʣʴʥʦ-ʦʩʳʧʥʦʡ ʧʨʦʮʝʩʩ ʩ ʩʝʚʝʨʘ ʠ ʟʘʧʘʜʘ 

ʩ ʘʢʢʫʤʫʣʷʮʠʝʡ ʧʨʦʜʫʢʪʦʚ ʦʙʨʫʰʝʥʠʷ ʚ ʚʝʨʭʦʚʴʷʭ ʨ. ɿʘʨʘʤʘʛ, ʦʙʨʘʟʫʷ ʵʨʦʟʠʦʥʥʳʝ 

ʫʩʪʫʧʳ, ʙʨʦʚʢʠ ʦʪʨʳʚʘ ʦʧʦʣʟʥʝʚʳʭ ʮʠʨʢʦʚ. ʇʨʠ ʠʥʪʝʥʩʠʚʥʳʭ ʪʘʷʥʠʷʭ ʣʴʜʦʚ, ʟʘʪʷʞʥʳʭ 

ʜʦʞʜʷʭ ʠʣʠ ʣʠʚʥʝʚʳʭ ʦʩʘʜʢʘʭ ʘʢʢʫʤʫʣʠʨʦʚʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʚ ʚʠʜʝ ʦʧʦʣʟʥʝʚʳʭ ʙʣʦʢʦʚ 

ʫʛʨʦʞʘʶʪ ʧʦʜʚʠʞʢʘʤʠ, ʟʘʧʨʫʜʘʤʠ ʠ ʜʘʣʝʝ ʩʝʣʝʚʳʤ ʧʦʪʦʢʦʤ. 

ʀʟ ʨʝʛʠʦʥʘʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʫʯʘʩʪʦʢ ɿʘʨʘʤʘʛ ʩʫʙʰʠʨʦʪʥʦ 

ʧʝʨʝʩʝʢʘʶʪ ɻʣʘʚʥʳʡ ʂʘʚʢʘʟʩʢʠʡ ʥʘʜʚʠʛ ʥʘ ʩʝʚʝʨʝ ʠ ɸʜʘʡʢʦʤ-ʂʘʟʙʝʢʩʢʠʡ ʚʟʙʨʦʩ ʥʘ ʶʛʝ, 

ʦʙʘ ʧʘʜʘʶʱʠʝ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ. 

ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʦ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʨʘʟʚʠʪʠʷ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʜ 

ʧʦʢʨʦʚʦʤ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʘʥʦʤʘʣʴʥʳʭ 

ʦʪʢʣʦʥʝʥʠʡ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʢ ʨʝʛʠʦʥʘʣʴʥʳʤ ʥʘʨʫʰʝʥʠʷʤ. ʇʦʣʫʯʝʥʥʳʝ 

ʜʘʥʥʳʝ ʚ ʟʦʥʝ ʣʝʜʥʠʢʘ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʧʦʣʦʞʝʥʠʷ ɻʣʘʚʥʦʛʦ ʥʘʜʚʠʛʘ. 

ɺ ʟʦʥʝ ɸʜʘʡʢʦʤïʂʘʟʙʝʢʩʢʦʛʦ ʚʟʙʨʦʩʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʪʨʝʱʠʥʥʦʡ ʪʝʢʪʦʥʠʢʠ, 

ʧʦʣʫʯʝʥʥʘʷ ʧʦ ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʠ ʨʘʟʚʠʪʠʝ ʦʙʚʘʣʴʥʦ-ʦʩʳʧʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʧʦʣʥʦʩʪʴʶ ʧʦʜʪʚʝʨʞʜʘʶʪ ʚʳʜʚʠʥʫʪʫʶ ʘʚʪʦʨʦʤ ʢʦʥʮʝʧʮʠʶ ʟʘʚʠʩʠʤʦʩʪʠ ʘʢʪʠʚʥʦʛʦ 

ʧʨʦʷʚʣʝʥʠʷ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʦʪ ʵʥʜʦʛʝʥʥʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ. 

ʋʯʘʩʪʦʢ ʂʦʟʳʜʦʥ-ɻʠʙʠʪʘʥʜʦʥ (ʈʠʩʫʥʦʢ 5.3). ʇʣʦʱʘʜʴ ʫʯʘʩʪʢʘ ʟʘʥʠʤʘʝʪ ʶʛʦ-

ʟʘʧʘʜʥʫʶ ʯʘʩʪʴ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʣʷʶʱʫʶ ʩʦʙʦʡ ʥʘ 

ʶʛʝ ʪʨʠ ʚʦʜʦʨʘʟʜʝʣʘ, ʨʘʟʛʨʘʥʠʯʝʥʥʳʝ ʣʝʚʳʤ ʠ ʧʨʘʚʳʤ ʨʫʢʘʚʘʤʠ ʨ. ʂʦʟʳʜʦʥ. ʖʞʥʘʷ 

ʯʘʩʪʴ ʫʯʘʩʪʢʘ ʧʝʨʝʢʨʳʪʘ ʜʝʨʫʧʮʠʝʡ ʠ ʜʝʩʝʨʧʮʠʝʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʦʧʦʣʟʥʝʚʳʤʠ 

ʙʣʦʢʘʤʠ ʠ ʧʦʪʦʢʘʤʠ ʦʩʳʧʥʳʭ ʢʦʥʫʩʦʚ ʠ ʰʣʝʡʬʦʚ ʩʢʘʣʴʥʳʭ ʧʦʜʥʦʞʠʡ.  
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ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʩʤ. ʚ ʇʨʠʣʦʞʝʥʠʠ ɽ 

ʈʠʩʫʥʦʢ 5.2 ï ʉʭʝʤʘ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʧʦ ʩʪʝʧʝʥʠ ʦʧʘʩʥʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʦ 

ʢʘʥʘʪʥʳʤ ʜʦʨʦʛʘʤ ʫʯʘʩʪʢʘ ɿʘʨʘʤʘʛ ʩ ʵʣʝʤʝʥʪʘʤʠ ʪʝʢʪʦʥʠʢʠ ʧʦ ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʜʘʥʥʳʤ 

ʏʦʪʯʘʝʚʘ ʍ.ʆ., 2020 (ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ɻʦʥʯʘʨʝʥʢʦ ʆ.ɸ., 2012). ʄ 1:10000  

 

ʖʛʦ-ʚʦʩʪʦʯʥʳʡ ʩʢʣʦʥ ʟʘʧʘʜʥʦʛʦ ʚʦʜʦʨʘʟʜʝʣʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʟʚʠʪʠʝʤ 

ʦʙʚʘʣʴʥʦ-ʦʩʳʧʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʘʢʢʫʤʫʣʠʨʫʶʱʠʭ ʦʙʣʦʤʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʚ ʙʦʣʴʰʠʭ 

ʢʦʣʠʯʝʩʪʚʘʭ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʂʦʟʳʜʦʥ (ʣʝʚʳʡ ʨʫʢʘʚ) ʠ ʝʝ ʪʝʨʨʘʩʘʭ, ʬʦʨʤʠʨʫʷ ʩʝʣʝʚʳʝ 

ʧʦʪʦʢʠ. ʂʨʫʧʥʦʦʙʣʦʤʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦʩʪʫʧʘʝʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʣʝʜʥʠʢʘ ʂʦʟʠ-ʭʦʭ, 

ʢʦʪʦʨʳʡ ʩʢʘʪʳʚʘʷʩʴ ʚʥʠʟ, ʦʙʨʘʟʫʶʪ ʣʝʜʦʚʦ-ʢʘʤʝʥʥʳʝ ʛʣʝʪʯʝʨʳ. ɺ ʟʦʥʝ ʟʘʧʘʜʥʦʛʦ 

ʚʦʜʦʨʘʟʜʝʣʘ ʧʦ ʚʩʝʡ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʛʨʘʥʠʮʝ ʫʯʘʩʪʢʘ ʦʪʤʝʯʘʝʪʩʷ 

ʩʝʡʩʤʦʜʠʩʣʦʢʘʮʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʚʣʠʷʶʱʘʷ ʥʘ ʘʢʪʠʚʥʦʝ ʧʨʦʷʚʣʝʥʠʝ ʜʝʣʶʚʠʷ-

ʜʝʩʝʨʧʮʠʷ ʚ ʚʠʜʝ ʧʝʨʝʛʣʷʮʠʘʣʴʥʳʭ ʤʝʣʢʦʱʝʙʝʥʠʩʪʳʭ ʠ ʜʨʝʩʚʷʥʳʭ ʥʘʢʦʧʣʝʥʠʡ ʩ 

ʧʝʩʯʘʥʦ-ʩʫʛʣʠʥʠʩʪʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ, ʣʝʛʢʦ ʧʦʜʜʘʶʱʠʤʩʷ ʧʣʦʩʢʦʩʪʥʦʤʫ ʩʤʳʚʫ, 

ʩʪʨʫʡʥʦʡ ʵʨʦʟʠʠ, ʘ ʚʜʦʣʴ ʚʦʜʦʪʦʢʦʚ - ʩʝʣʝʚʳʤ ʧʦʪʦʢʘʤ. ʆʙʘ ʩʢʣʦʥʘ ʚʦʜʦʨʘʟʜʝʣʘ 
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ʤʝʞʜʫʨʝʯʴʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʘʢʪʠʚʥʳʤ ʧʨʦʷʚʣʝʥʠʝʤ ʧʣʦʩʢʦʩʪʥʦʛʦ ʩʤʳʚʘ ʠ ʩʪʨʫʡʥʦʡ 

ʵʨʦʟʠʠ. 

ʆʩʦʙʦ ʦʧʘʩʥʳ ʨʘʟʚʠʪʠʝʤ ʧʨʦʮʝʩʩʘ ʧʣʦʱʘʜʥʦʡ ʩʦʣʠʬʣʶʢʮʠʠ ʶʞʥʳʝ ʵʢʩʧʦʟʠʮʠʠ 

ʚʦʜʦʨʘʟʜʝʣʦʚ (ʚʝʨʭʦʚʴʷ ʜʚʫʭ ʣʝʚʳʭ ʨʫʢʘʚʦʚ ʨ. ʂʦʟʳʜʦʥ ʧʝʨʝʜ ʩʣʠʷʥʠʝʤ ʩ ʨ. 

ɿʝʤʝʛʦʥʜʦʥʦʤ ʠ ʣʝʚʳʡ ʙʦʨʪ ʨ. ɻʠʙʠʪʘʥʜʦʥ). ʅʘ ʨʝʢʝ ɻʠʙʠʪʘʥʜʦʥ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 9 

ʫʯʘʩʪʢʦʚ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʚʨʝʤʝʥʥʦʛʦ ʧʝʨʝʢʨʳʪʠʷ ʨʫʩʣʘ ʨʝʢ ʦʧʦʣʟʥʝʚʳʤʠ ʠ 

ʣʘʚʠʥʥʳʤʠ ʤʘʩʩʘʤʠ. ʇʨʠ ʵʪʦʤ ʶʞʥʳʡ ʩʢʣʦʥ (ʣʝʚʳʡ ʙʦʨʪ ʨʝʢʠ ɻʠʙʠʪʘʥʜʦʥ) ʠʩʧʳʪʳʚʘʝʪ 

ʠʥʪʝʥʩʠʚʥʦʝ ʩʝʡʩʤʦʜʠʩʣʦʢʘʮʠʦʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ.  

ʇʦ ʜʘʥʥʳʤ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʫʯʘʩʪʢʘ 

ʠʩʧʳʪʳʚʘʝʪ ʘʢʪʠʚʥʦʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʧʨʦʷʚʣʝʥʠʝʤ ʯʝʛʦ ʷʚʣʷʝʪʩʷ 

ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʨʘʟʥʦʨʘʥʛʦʚʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ. ʀʟ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʥʘʨʫʰʝʥʠʡ ʧʣʦʱʘʜʴ ʥʘ ʶʛʝ ʧʝʨʝʩʝʢʘʝʪ ʉʘʫʭʦʭʩʢʠʡ ʨʘʟʣʦʤ ʠ ʥʘ ʩʝʚʝʨʝ ɿʛʠʣʩʢʠʡ ʚʟʙʨʦʩ, 

ʚ ʪʦʯʢʘʭ ʧʝʨʝʩʝʯʝʥʠʷ ʩ ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʧʨʦʬʠʣʷʤʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʝʛʠʦʥʘʣʴʥʳʝ 

ʨʘʟʣʦʤʳ ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦ. 

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ 

ʧʦʣʦʚʠʥʝ ʫʯʘʩʪʢʘ ʪʨʠ ʧʨʦʪʷʞʝʥʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ, ʚʝʨʠʬʠʢʘʮʠʷ ʢʦʪʦʨʳʭ 

ʦʧʠʨʘʝʪʩʷ ʥʘ ʤʥʦʞʝʩʪʚʦ ʢʦʨʨʝʣʠʨʫʝʤʳʭ ʪʦʯʝʢ ʨʘʟʨʳʚʘ ʩʧʣʦʰʥʦʩʪʠ ʚʦʣʥʦʚʦʡ ʢʘʨʪʠʥʳ ʠ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ. 

ʋʯʘʩʪʦʢ ɿʨʫʛ (ʈʠʩʫʥʦʢ 5.4) ʚʢʣʶʯʘʝʪ ʧʣʦʱʘʜʴ ʧʣʘʥʠʨʫʝʤʦʡ ʜʝʨʝʚʥʠ ɿʨʫʛ ʠ 

ʦʢʨʝʩʪʥʳʡ ʨʘʡʦʥ ʜʦʣʠʥʳ. ɻʝʦʤʦʨʬʦʣʦʛʠʶ ʫʯʘʩʪʢʘ ʦʧʨʝʜʝʣʷʶʪ ʜʚʘ ʛʨʝʙʥʝʚʠʜʥʳʭ 

ʚʦʜʦʨʘʟʜʝʣʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʠ ʥʘ ʚʦʩʪʦʢʝ, ʧʨʘʢʪʠʯʝʩʢʠ ʩʤʳʢʘʶʱʠʝʩʷ 

ʥʘ ʶʛʝ, ʦʙʨʘʟʫʷ ʮʠʨʢʦʦʙʨʘʟʥʫʶ ʢʦʪʣʦʚʠʥʫ. ɺʩʝ ʶʞʥʦʝ ʦʙʨʘʤʣʝʥʠʝ ʩʦʩʪʦʠʪ ʠʟ ʛʨʷʜʳ 

ʣʝʜʦʚʳʭ ʚʝʨʰʠʥ. ɿʜʝʩʴ, ʪʘʢʞʝ ʢʘʢ ʠ ʥʘ ʩʢʣʦʥʘʭ ʟʘʧʘʜʥʦʛʦ ʚʦʜʦʨʘʟʜʝʣʘ, ʦʩʥʦʚʥʳʤʠ 

ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʪʠʧʘʤʠ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʷʚʣʷʶʪʩʷ ʜʝʣʶʚʠʡ-ʜʝʩʝʨʧʮʠʡ ʩ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʧʦʩʣʝʜʥʝʛʦ. ɺ ʚʝʨʭʦʚʴʷʭ ʧʨʘʚʦʛʦ ʧʨʠʪʦʢʘ ʨʫʯʴʷ ɿʨʫʛ ʄʘʣʳʡ ʠʤʝʶʪ 

ʤʝʩʪʦ ʙʦʣʴʰʠʝ ʩʢʦʧʣʝʥʠʷ ʦʙʚʘʣʴʥʳʭ ʠ ʦʙʚʘʣʴʥʦ-ʦʩʳʧʥʳʭ ʥʘʢʦʧʣʝʥʠʡ. ɹʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʤʝʣʢʠʭ ʧʦ ʦʙʲʝʤʫ ʦʧʦʣʟʥʝʡ, ʩʬʦʨʤʠʨʦʚʘʥʦ ʧʦʜ ʟʘʧʘʜʥʳʤ ʩʢʣʦʥʦʤ 

ʚʦʩʪʦʯʥʦʛʦ ʚʦʜʦʨʘʟʜʝʣʘ. ʅʘ ʚʥʫʪʨʠʜʦʣʠʥʥʳʭ ʵʢʩʧʦʟʠʮʠʷʭ ʚʦʜʦʨʘʟʜʝʣʦʚ ʨʘʟʚʠʪʳ 

ʧʣʦʩʢʦʩʪʥʦʡ ʩʤʳʚ ʠ ʩʪʨʫʡʥʘʷ ʵʨʦʟʠʷ.  

ʅʘʠʙʦʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʣʝʚʘʷ ʫʛʨʦʟʘ, ʧʦʪʝʥʮʠʘʣ ʩʝʣʝʦʙʨʘʟʦʚʘʥʠʷ 

ʦʯʝʥʴ ʙʦʣʴʰʦʡ ʠ ʵʪʦʪ ʧʦʪʝʥʮʠʘʣ, ʚ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʣʠʯʠʝʤ ʣʝʜʥʠʢʦʚʦʡ 

ʟʦʥʳ. ʆʩʥʦʚʥʳʤʠ ʘʢʢʫʤʫʣʷʪʠʚʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʩʝʣʝʡ ʷʚʣʷʶʪʩʷ ʰʝʩʪʴ ʚʦʜʦʪʦʢʦʚ 
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ʜʦʣʠʥʳ, ʚʢʣʶʯʘʷ ʦʩʥʦʚʥʳʝ ʨʝʢʠ ɿʨʫʛ ʠ ʄʘʣʳʡ ɿʨʫʛ ʠ ʠʭ ʨʫʢʘʚʘ. ʅʘʠʙʦʣʴʰʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʝʣʝʦʙʨʘʟʫʶʱʝʡ ʤʘʩʩʳ ʧʨʦʠʩʭʦʜʠʪ ʚ ʙʘʩʩʝʡʥʘʭ ʪʨʝʭ ʦʩʥʦʚʥʳʭ 

ʚʦʜʦʪʦʢʦʚ: ʜʦʣʠʥʳ ʨ. ɿʨʫʛ, ʝʝ ʧʨʘʚʦʛʦ ʧʨʠʪʦʢʘ ʠ ʨ. ʄʘʣʳʡ ɿʨʫʛ, ʭʦʪʷ ʢʘʞʜʘʷ ʤʝʞʛʦʨʥʘʷ 

ʚʧʘʜʠʥʘ, ʩʧʫʩʢʘʶʱʘʷʩʷ ʦʪ ʙʦʢʦʚʳʭ ʚʦʜʦʨʘʟʜʝʣʦʚ ʠ ʶʞʥʦʛʦ ʣʝʜʦʚʦʛʦ ʦʙʨʘʤʣʝʥʠʷ 

ʦʙʣʘʜʘʶʪ ʧʦʪʝʥʮʠʘʣʦʤ ʩʝʣʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʫʛʨʦʟʫ ʩʝʣʝʚʦʛʦ ʧʦʪʦʢʘ 

ʧʨʠ ʣʠʚʥʝʚʳʭ ʠʣʠ ʟʘʪʷʞʥʳʭ ʜʦʞʜʷʭ.  

ʈʝʛʠʦʥʘʣʴʥʘʷ ʪʝʢʪʦʥʠʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʉʘʫʭʦʭʩʢʠʤ ʨʘʟʣʦʤʦʤ ʥʘ ʶʛʝ ʠ ɿʛʠʣʩʢʠʤ 

ʚʟʙʨʦʩʦʤ ʥʘ ʩʝʚʝʨʝ. ɺʳʜʝʣʝʥʥʳʝ ʥʠʟʢʦʨʘʥʛʦʚʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ 

ʠʥʪʝʨʧʨʝʪʠʨʫʶʪʩʷ ʢʘʢ ʦʧʝʨʷʶʱʠʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʨʘʟʣʦʤʦʚ.  

ʆʨʠʝʥʪʠʨʦʚʢʘ ʧʨʦʬʠʣʝʡ, ʠʟʫʯʝʥʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ (ʧʨʦʝʢʪ ʢʘʥʘʪʥʳʭ 

ʜʦʨʦʛ), ʙʣʠʟʢʘ ʢ ʧʨʦʛʥʦʟʠʨʫʝʤʦʡ ʦʨʠʝʥʪʠʨʦʚʢʝ ʧʨʦʷʚʣʝʥʠʷ ʥʝʦʪʝʢʪʦʥʠʢʠ ʠ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ. ʍʦʪʷ ʵʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʪʨʘʟʠʪʴ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʴ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ 

ʨʝʞʠʤʘ ʠ ʨʘʟʚʠʪʠʷ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʦʣʫʯʝʥʥʳʝ 

ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʝʝ ʨʘʟʚʠʪʠʝ ʚ ʤʝʨʠʜʠʦʥʘʣʴʥʦʡ ʦʨʠʝʥʪʠʨʦʚʢʝ, ʘ 

ʦʩʥʦʚʥʳʝ ʚʦʜʦʪʦʢʠ ʜʦʣʠʥʳ ʦʪʨʘʞʘʶʪ ʪʝʢʪʦʥʠʢʫ.  

ɼʝʨʝʚʥʷ ʃʠʩʨʠ (ʈʠʩʫʥʦʢ 5.5). ʊʝʨʨʠʪʦʨʠʠ ʧʣʘʥʠʨʫʝʤʳʭ ʜʝʨʝʚʝʥʴ ʃʠʩʨʠ, 

ʂʦʟʳʢʦʤ-ɿʛʠʣ ʠ ɿʨʫʛ ʨʘʡʦʥʠʨʦʚʘʥʳ ʧʦ ʦʧʘʩʥʳʤ ʵʢʟʦʛʝʥʥʳʤ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʘʤ ʩ 

ʫʯʝʪʦʤ ʜʘʥʥʳʭ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʯʪʦ ʧʨʝʜʦʧʨʝʜʝʣʠʣʦ ʠʭ ʙʦʣʝʝ 

ʜʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʠ ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʘ ʧʨʠʩʫʪʩʪʚʠʷ ʨʝʢʨʝʘʥʪʦʚ ʧʣʦʱʘʜʠ ʜʝʨʝʚʝʥʴ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʥʘ ʪʨʠ ʢʘʪʝʛʦʨʠʠ (ʊʘʙʣʠʮʘ 5.1), ʘ ʧʦ ʩʪʝʧʝʥʠ ʫʛʨʦʟʳ ʚʦʟʜʝʡʩʪʚʠʷ 

ʦʧʘʩʥʳʭ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚʳʜʝʣʝʥʳ ʰʝʩʪʴ ʪʘʢʩʦʥʦʚ, ʦʙʦʟʥʘʯʝʥʥʳʝ 

ʚ ʥʘ ʩʭʝʤʘʭ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʜʝʨʝʚʝʥʴ (ʨʠʩʫʥʢʠ ʃʠʩʨʠ, ʂʦʟʠʢʦʤ-ɿʛʠʣ, ɿʨʫʛ) ʚ ʮʚʝʪʦʚʳʭ 

ʛʘʤʤʘʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʦʤʧʣʝʢʩʘʤ ʪʠʧʦʚ ʦʧʘʩʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, 

ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʛʨʘʜʘʮʠʷʭ ʢʘʪʝʛʦʨʠʡ ʊʘʙʣʠʮʳ 5.1. ʀʟ ʨʝʛʠʦʥʘʣʴʥʳʭ ʨʘʟʣʦʤʦʚ ʧʣʦʱʘʜʢʫ 

ʜʝʨʝʚʥʠ ʃʠʩʨʠ ʩ ʶʛʦ-ʟʘʧʘʜʘ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ ʧʝʨʝʩʝʢʘʶʪ ʯʝʪʳʨʝ ʨʘʟʣʦʤʘ: ɿʛʠʣʩʢʠʡ 

ʚʟʙʨʦʩ, ʍʘʣʘʮʠʥʩʢʠʡ ʚʟʙʨʦʩ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʚʝʨʛʝʥʮʠʠ, ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʚʩʝʤ 

ʜʨʫʛʠʤ ʨʝʛʠʦʥʘʣʴʥʳʤ ʨʘʟʣʦʤʘʤ ʪʝʨʨʠʪʦʨʠʠ, ʜʘʣʝʝ ʊʠʙʩʢʠʡ ʚʟʙʨʦʩ ʠ ʖʞʥʦ-ʅʘʨʩʢʠʡ 

ʚʟʙʨʦʩ, ʥʘ ʧʝʨʝʩʝʯʝʥʠʷʭ ʩ ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʧʨʦʬʠʣʷʤʠ, ʧʦʜʪʚʝʨʞʜʘʝʤʳʝ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤʠ ʥʘʙʣʶʜʝʥʠʷʤ͙Φ  
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ʊʘʙʣʠʮʘ 5.1 ï ʊʘʢʩʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʝʜʠʥʠʮʳ ʢ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ 

ʨʘʡʦʥʠʨʦʚʘʥʠʶ ʧʣʦʱʘʜʦʢ ʟʘʩʪʨʦʡʢʠ ʜʝʨʝʚʝʥʴ ʃʠʩʨʠ, ʂʦʟʳʢʦʤ-ɿʛʠʣ, ɿʨʫʛ 

 ̄

ʢʘʪʝ-

ʛʦʨʠʠ 

ʆʧʠʩʘʥʠʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ 

ʈʝʢʦʤʝʥʜʘʮʠʠ 

1 
ʇʣʦʱʘʜʢʠ, ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʜʣʷ ʟʘʩʪʨʦʡʢʠ ʦʙʲʝʢʪʦʚ ʩ ʫʩʣʦʚʠʝʤ ʧʦʩʪʦʷʥʥʦʛʦ 

ʧʨʠʩʫʪʩʪʚʠʷ ʧʝʨʩʦʥʘʣʘ 

1ʘ 

ʇʣʦʱʘʜʢʠ ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠʠ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ. ʇʦʣʦʛʠʝ ʠ 

ʩʨʝʜʥʝʡ ʢʨʫʪʠʟʥʳ ʩʢʣʦʥʳ, ʩʣʦʞʝʥʥʳʝ 

ʩʢʘʣʴʥʳʤʠ ʧʦʨʦʜʘʤʠ ʠ ʧʝʨʝʢʨʳʚʘʶʱʠʤʠ 

ʠʭ ʱʝʙʝʥʠʩʪʳʤʠ ʛʨʫʥʪʘʤʠ ʩ ʩʫʛʣʠʥʠʩʪʳʤ 

ʟʘʧʦʣʥʠʪʝʣʝʤ ʤʦʱʥʦʩʪʴʶ ʜʦ 3ʤ 

ʕʢʟʦʛʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ï ʧʣʦʩʢʦʩʪʥʦʡ ʩʤʳʚ, 

ʩʪʨʫʡʥʘʷ ʵʨʦʟʠʷ, ʩʦʣʠʬʣʶʢʮʠʷ. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʦʙʲʝʢʪʦʚ ʩ 

ʧʦʜʛʦʪʦʚʢʦʡ ʧʣʦʱʘʜʢʠ ʙʝʟ ʵʣʝʤʝʥʪʦʚ 

ʪʷʞʝʣʦʡ ʠʥʞʝʥʝʨʥʦʡ ʟʘʱʠʪʳ 

1ʙ 

ʇʣʦʱʘʜʢʠ ʩ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤʠ 

ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ. 

ʇʦʡʤʳ ʨʝʢ, ʩʣʦʞʝʥʥʳʝ ʛʘʣʝʯʥʠʢʘʤʠ ʠ 

ʢʦʥʫʩʳ ʩʝʣʝʚʳʭ ʚʳʥʦʩʦʚ, ʩʣʦʞʝʥʥʳʝ 

ʱʝʙʝʥʠʩʪʳʤ ʤʘʪʝʨʠʘʣʦʤ. ʉʢʣʦʥʳ ʦʪ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʜʦ ʧʦʣʦʛʠʭ. ʆʧʘʩʥʳʝ 

ʧʨʦʮʝʩʩʳ: ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʧʘʚʦʜʢʠ ʠ 

ʩʝʣʝʚʳʝ ʧʦʪʦʢʠ. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʦʙʲʝʢʪʦʚ ʩ 

ʩʦʦʨʫʞʝʥʠʝʤ ʦʜʥʦʛʦ ʪʠʧʘ 

ʠʥʞʝʥʝʨʥʦʡ ʟʘʱʠʪʳ ʩʝʣʝʧʨʦʧʫʩʢʥʦʛʦ 

ʠʣʠ ʧʨʦʪʠʚʦʧʘʚʦʜʢʦʚʳʝ ʜʘʤʙʳ 

ʦʙʚʘʣʦʚʘʥʠʷ ʠ ʜʘʤʙʳ ʦʪʨʘʞʘʶʱʝʛʦ 

ʪʠʧʘ 

1ʚ 

ʇʣʦʱʘʜʢʠ ʩ ʚʝʩʴʤʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ 

ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, 

ʧʦʨʘʞʘʝʤʳʝ ʩʝʣʝʚʳʤʠ, ʵʨʦʟʠʦʥʥʳʤʠ ʠ 

ʣʘʚʠʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʦʙʲʝʢʪʦʚ ʚʦʟʤʦʞʥʦ ʩ 

ʦʧʝʨʝʞʘʶʱʠʤ ʩʦʦʨʫʞʝʥʠʝʤ ʚʩʝʭ 

ʵʣʝʤʝʥʪʦʚ ʧʨʦʪʠʚʦʩʝʣʝʚʦʡ, 

ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʦʡ ʠ 

ʧʨʦʪʠʚʦʣʘʚʠʥʥʦʡ ʟʘʱʠʪʳ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʢʨʫʛʣʦʛʦʜʠʯʥʫʶ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʧʣʦʱʘʜʢʠ. 

2 ʇʣʦʱʘʜʢʠ, ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ 



132 

 

ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ (ʣʠʥʝʡʥʳʝ, ʣʦʢʘʣʴʥʳʝ, ʪʦʯʝʯʥʳʝ), ʧʨʠ ʫʩʣʦʚʠʠ 

ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʧʨʠʩʫʪʩʪʚʠʷ ʧʝʨʩʦʥʘʣʘ 

2ʘ 

ʇʣʦʱʘʜʢʠ ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʫʩʪʦʡʯʠʚʳʤʠ 

ʩʢʣʦʥʘʤʠ, ʩʣʦʞʝʥʥʳʤʠ ʩʢʘʣʴʥʳʤʠ 

ʧʦʨʦʜʘʤʠ ʠ ʱʝʙʝʥʠʩʪʳʤʠ ʛʨʫʥʪʘʤʠ ʩ 

ʩʫʛʣʠʥʠʩʪʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ ʤʦʱʥʦʩʪʴʶ ʜʦ 

3-4 ʤ ʥʘ ʜʨʝʚʥʠʭ ʫʩʪʦʡʯʠʚʳʭ ʙʦʨʪʘʭ ʤʦʨʝʥ 

ʠ ʪʝʨʨʘʩʘʭ 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʧʨʦʚʦʜʠʪʩʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟ ʩʦʦʨʫʞʝʥʠʷ ʦʙʲʝʢʪʦʚ 

ʠʥʞʝʥʝʨʥʦʡ ʟʘʱʠʪʳ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʥʝʡʪʨʘʣʠʟʘʮʠʠ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʝʙʦʣʴʰʠʭ 

ʚʦʜʦʪʦʢʦʚ ʤʠʢʨʦʩʝʣʝʡ, ʦʩʳʧʥʳʭ 

ʧʨʦʮʝʩʩʦʚ. 

2ʙ 

ʇʣʦʱʘʜʢʠ ʩ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤʠ 

ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ. 

ʉʢʣʦʥʳ ʩʨʝʜʥʝʡ ʢʨʫʪʠʟʥʳ ʠ ʢʨʫʪʳʝ, 

ʩʣʦʞʝʥʥʳʝ ʩʢʘʣʴʥʳʤʠ ʠ 

ʨʳʭʣʦʦʙʣʦʤʦʯʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ. 

ʆʧʦʣʟʥʝʚʳʝ ʧʨʦʮʝʩʩʳ, ʩʝʣʠ, ʣʘʚʠʥʥʳʝ 

ʦʩʦʚʳ, ʦʩʳʧʥʳʝ, ʣʘʚʠʥʳ ʣʦʜʢʦʚʳʝ 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʦʙʲʝʢʪʦʚ ʩʚʷʟʘʥʦ ʩ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʢʨʝʧʣʝʥʠʷ ʚʝʨʭʦʚʳʭ 

ʦʪʢʦʩʦʚ ʧʨʠ ʧʦʜʨʝʟʢʝ ʩʢʣʦʥʦʚ, 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʤʦʩʪʦʚʳʭ ʧʝʨʝʭʦʜʦʚ ʠ 

ʥʝʙʦʣʴʰʠʭ ʩʝʣʝʧʨʦʧʫʩʢʦʚ, ʫʩʪʘʥʦʚʢʘ 

ʚʦʜʦʧʨʦʧʫʩʢʥʳʭ ʪʨʫʙ, ʩʦʦʨʫʞʝʥʠʝ 

ʚʦʜʦʩʙʦʨʥʦʡ ʠ ʚʦʜʦʩʙʨʦʩʥʦʡ ʩʠʩʪʝʤ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʘʞʥʦʩʪʠ ʦʙʲʝʢʪʘ 

ʚʦʟʤʦʞʥʳ ʧʨʦʪʠʚʦʣʘʚʠʥʥʳʝ ʛʘʣʝʨʝʠ 

ʠ ʩʝʣʝʧʨʦʧʫʩʢʠ. 

3 ʇʣʦʱʘʜʢʠ, ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʜʣʷ ʚʩʝʭ ʚʠʜʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

 

ʋʩʣʦʚʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚʝʩʴʤʘ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ. ʋʯʘʩʪʢʠ ʘʢʪʠʚʥʳʭ 

ʦʧʦʣʟʥʝʡ, ʟʦʥʳ ʪʨʘʥʟʠʪʘ ʧʦʩʪʦʷʥʥʳʭ 

ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ. ʂʨʫʪʳʝ ʩʢʘʣʴʥʳʝ ʠ 

ʦʙʚʘʣʴʥʦʦʩʳʧʥʳʝ ʫʯʘʩʪʢʠ, ʧʣʦʱʘʜʠ 

ʩʪʨʫʢʪʫʨʥʳʭ ʩʝʡʩʤʦʦʧʦʣʟʥʝʡ, ʩʣʦʞʝʥʥʳʝ 

ʜʝʩʪʨʫʢʪʠʚʥʳʤʠ ʪʝʨʨʠ-ʛʝʥʥʳʤʠ ʧʦʨʦʜʘʤʠ, 

ʟʦʥʳ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʚʦʟʤʦʞʥʦ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʫʥʠʢʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʠ ʚʦʟʚʝʜʝʥʠʝʤ ʜʦʨʦʛʦʩʪʦʷʱʠʭ 

ʠʥʞʝʥʝʨʥʦ-ʟʘʱʠʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. 
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