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ʇʝʱʝʨʠʪʝ ʩʘ ʥʘʡ-ʙʣʠʟʢʦʪʦ ʜʦ 

ʤʘʰʠʥʘ ʥʘ ʚʨʝʤʝʪʦ ʥʝʱʦ, ʩ ʢʦʝʪʦ 

ʨʘʟʧʦʣʘʛʘʤʝ... ʀʤʘ ʤʥʦʛʦ ʦʩʥʦʚʘʪʝʣʥʠ 

ʧʨʠʯʠʥʠ ʟʘ ʪʷʭʥʦʪʦ ʦʧʘʟʚʘʥʝ, ʦʩʦʙʝʥʦ 

ʦʥʝʟʠ ʦʪ ʪʷʭ, ʢʦʠʪʦ ʥʠ ʦʪʚʝʞʜʘʪ ʚ 

ʥʝʧʦʟʥʘʪʦʪʦ.  

ʇʨʦʬ. ʊʠʤ ʌʣʘʥʲʨʠ1 

 

ɺʒɺɽɼɽʅʀɽ 

 

ɿʥʘʥʠʝʪʦ ʟʘ ɿʝʤʷʪʘ ʝ ʚ ʦʩʥʦʚʘʪʘ ʥʘ ʥʘʰʝʪʦ ʩʲʱʝʩʪʚʫʚʘʥʝ. ɺ ʥʝʷ ʝ 

ʟʘʧʝʯʘʪʘʥʦ ʤʠʥʘʣʦʪʦ ʥʠ, ʦʪ ʥʝʷ ʯʝʨʧʠʤ ʨʝʩʫʨʩ ʟʘ ʙʲʜʝʱʝʪʦ, ʘ ʦʧʘʟʚʘʥʝʪʦ Ⱬ 

ʚ ʥʘʩʪʦʷʱʝʪʦ ʝ ʦʪ ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʥʘʰʠʷ ʞʠʚʦʪ. ʊʲʨʩʝʥʝʪʦ ʥʘ 

ʩʫʨʦʚʠʥʠ, ʩʪʘʙʠʣʥʘ ʛʝʦʣʦʞʢʘ ʦʩʥʦʚʘ ʟʘ ʧʨʦʝʢʪʠʨʘʥʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠ ʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʠ ʦʙʝʢʪʠ, ʧʦʜʟʝʤʥʠ ʨʝʟʝʨʚʦʘʨʠ ʥʘ ʧʨʷʩʥʘ ʚʦʜʘ ʚ ʟʝʤʥʘʪʘ 

ʢʦʨʘ ʩʘ ʩʘʤʦ ʯʘʩʪ ʦʪ ʟʘʜʘʯʠʪʝ ʧʨʝʜ ʨʘʟʣʠʯʥʠ ʠʟʩʣʝʜʦʚʘʪʝʣʠ, ʚ ʪʲʨʩʝʥʝ ʥʘ 

ʪʦʯʝʥ ʦʪʛʦʚʦʨ ʥʘ ʚʲʧʨʦʩʘ ʢʘʢʚʦ ʠ ʢʲʜʝ ʝ ʩʢʨʠʪʦ ʧʦʜ ʧʦʚʲʨʭʥʦʩʪʪʘ. 

ʉ ʝʩʪʝʩʪʚʝʥ ʠʣʠ ʘʥʪʨʦʧʦʛʝʥʝʥ ʧʨʦʠʟʭʦʜ, ʜʲʣʙʦʯʠʥʥʦ ʨʘʟʧʦʣʦʞʝʥʠʪʝ 

ʢʫʭʠʥʠ ʩʘ ʦʙʝʢʪʠ, ʢʦʠʪʦ ʙʠʭʘ ʤʦʛʣʠ ʜʘ ʜʘʜʘʪ ʢʣʶʯʘ ʢʲʤ ʦʪʛʦʚʦʨʘ ʥʘ 

ʨʘʟʥʦʦʙʨʘʟʥʠ ʚʲʧʨʦʩʠ. ʅʘʩʪʦʷʱʘʪʘ ʢʥʠʛʘ ʝ ʥʘʩʦʯʝʥʘ ʢʘʢʪʦ ʢʲʤ ʢʦʣʝʛʠ ʚ 

ʦʙʣʘʩʪʪʘ ʥʘ ʛʝʦʜʝʟʠʷʪʘ ʢʘʪʦ ʥʘʫʢʘ, ʠʟʫʯʘʚʘʱʘ ʨʘʟʤʝʨʠʪʝ ʠ ʚʲʥʰʥʦʪʦ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦ ʧʦʣʝ ʥʘ ɿʝʤʷʪʘ ï ʦʩʥʦʚʘ ʟʘ ʨʝʘʣʠʟʘʮʠʷʪʘ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ 

ʠʟʤʝʨʚʘʥʠʷ, ʩʚʲʨʟʘʥʠ ʩ ʧʨʦʫʯʚʘʥʝʪʦ, ʩʪʨʦʠʪʝʣʩʪʚʦʪʦ ʠ ʝʢʩʧʣʦʘʪʘʮʠʷʪʘ ʥʘ 

ʠʥʞʝʥʝʨʥʠ ʩʲʦʨʲʞʝʥʠʷ, ʪʘʢʘ ʠ ʢʲʤ ʝʜʠʥ ʧʦ-ʰʠʨʦʢ ʢʨʲʛ ʦʪ ʩʧʝʮʠʘʣʠʩʪʠ. ɿʘ 

ʧʦʣʫʯʘʚʘʥʝ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʧʨʦʫʯʚʘʥʠʪʝ ʦʙʝʢʪʠ ʠ ʦʩʠʛʫʨʷʚʘʥʝʪʦ ʥʘ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥ ʜʦʩʪʲʧ ʜʦ ʪʷʭ, ʢʨʘʡʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʦʪ ʠʥʪʝʨʝʩ ʟʘ 

ʠʟʩʣʝʜʦʚʘʪʝʣʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʩʧʝʣʝʦʣʦʛʠʷʪʘ, ʛʝʦʣʦʛʠʷʪʘ, ʛʝʦʤʦʨʬʦʣʦʛʠʷʪʘ, 

ʭʠʜʨʦʛʝʦʣʦʛʠʷʪʘ, ʙʠʦʣʦʛʠʷʪʘ, ʘʨʭʝʦʣʦʛʠʷʪʘ, ʧʘʣʝʦʥʪʦʣʦʛʠʷʪʘ ʠ ʜʨʫʛʠ. 

ʅʝʜʦʢʦʩʥʘʪʠ ʦʪ ʯʦʚʝʢʘ ʧʝʱʝʨʠ ʢʨʠʷʪ ʚ ʩʝʙʝ ʥʘʡ-ʩʪʘʨʠʪʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʠ ʥʘ ʧʣʘʥʝʪʘʪʘ, ʯʠʝʪʦ ʠʟʩʣʝʜʚʘʥʝ ʙʠ ʤʦʛʣʦ ʜʘ ʜʦʧʨʠʥʝʩʝ ʟʘ 

ʧʦʣʫʯʘʚʘʥʝʪʦ ʥʘ ʥʦʚʠ ʣʝʢʘʨʩʪʚʘ. ɺ ʪʷʭ ʩʝ ʥʘʤʠʨʘʪ ʥʝʠʟʚʝʩʪʥʠ ʜʦʩʝʛʘ 

 
1 ʇʨʝʟ 2005 ʛ. ʝ ʦʙʷʚʝʥ ʟʘ ʘʚʩʪʨʘʣʠʡʩʢʠ ʭʫʤʘʥʠʩʪ ʥʘ ʛʦʜʠʥʘʪʘ, ʘ ʧʨʝʟ 2007 ʛ. ï ʟʘ ʘʚʩʪʨʘʣʠʝʮ ʥʘ ʛʦʜʠʥʘʪʘ. 
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ʤʘʪʝʨʠʘʣʠ ʩ ʥʝʧʦʟʥʘʪʠ ʩʚʦʡʩʪʚʘ. ʊʦʚʘ ʧʨʘʚʠ ʟʥʘʯʝʥʠʝʪʦ ʥʘ ʧʦʜʟʝʤʥʠʷ ʩʚʷʪ 

ʟʘ ʥʘʫʢʘʪʘ ʜʦʨʠ ʧʦ-ʛʦʣʷʤʦ ʦʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʠʪʝ ʦʯʘʢʚʘʥʠʷ. 

ɺ ʠʩʪʦʨʠʯʝʩʢʠ ʧʣʘʥ, ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʧʨʦʫʯʚʘʥʝ ʠ ʦʮʝʥʢʘ ʥʘ 

ʛʝʦʪʝʭʥʠʯʝʩʢʠʪʝ ʧʨʦʙʣʝʤʠ, ʩʚʲʨʟʘʥʠ ʩ ʧʦʜʟʝʤʥʠʪʝ ʢʫʭʠʥʠ, ʧʦʥʦʨʠ ʠ 

ʝʧʠʢʘʨʩʪʦʚʠ ʩʪʨʫʢʪʫʨʠ ʥʘʩʦʯʚʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʷʪ ʠʥʪʝʨʝʩ ʢʲʤ 

ʢʦʤʧʣʝʢʩʥʘʪʘ ʧʨʠʨʦʜʘ ʥʘ ʢʘʨʩʪʘ. ɺ ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ ʛʝʦʬʠʟʠʯʥʠʪʝ 

ʠʟʩʣʝʜʚʘʥʠʷ ʚʲʨʭʫ ʢʘʨʩʪʦʚʠ ʨʘʡʦʥʠ ʜʘʪʠʨʘʪ 50 ʛʦʜʠʥʠ ʥʘʟʘʜ. ʆʪ ʥʘʯʘʣʦʪʦ 

ʥʘ 90-ʪʝ ʛʦʜʠʥʠ ʥʘ ʤʠʥʘʣʠʷ ʚʝʢ, ʠʥʪʝʨʝʩʲʪ ʢʲʤ ʪʷʭ ʩʠʣʥʦ ʥʘʨʘʩʪʚʘ ʢʘʢʪʦ 

ʧʦʨʘʜʠ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ, ʪʘʢʘ ʠ ʟʘʨʘʜʠ ʦʩʲʟʥʘʪʦʪʦ ʟʥʘʯʝʥʠʝ ʧʦ 

ʦʪʥʦʰʝʥʠʝ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ, ʠʥʞʝʥʝʨʥʠʪʝ ʜʝʡʥʦʩʪʠ ʠ ʘʨʭʝʦʣʦʛʠʷʪʘ. ɺ 

ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʧʨʝʟ ʪʝʟʠ ʛʦʜʠʥʠ ʛʨʘʚʠʤʝʪʨʠʷʪʘ ʢʘʪʝʛʦʨʠʯʥʦ ʧʨʠʩʲʩʪʚʘ 

ʢʘʢʪʦ ʩʘʤʦʩʪʦʷʪʝʣʥʦ, ʪʘʢʘ ʠ ʚ ʩʲʯʝʪʘʥʠʝ ʩ ʜʨʫʛʠ ʤʝʪʦʜʠ ʟʘ ʨʝʜʫʮʠʨʘʥʝ ʥʘ 

ʥʝʝʜʥʦʟʥʘʯʥʦʩʪʪʘ ʧʨʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʧʦʜʟʝʤʥʠʪʝ ʦʙʝʢʪʠ. ɺ ɹʲʣʛʘʨʠʷ 

ʛʨʘʚʠʤʝʪʨʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʦʩʥʦʚʥʦ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ 

ʨʘʟʣʦʤʥʠ ʩʪʨʫʢʪʫʨʠ ʠ ʨʝʛʠʩʪʨʠʨʘʥʝ ʥʘ ʥʘʭʦʜʠʱʘ. ɿʘ ʣʦʢʘʣʠʟʠʨʘʥʝ ʥʘ 

ʢʫʭʠʥʠ ʛʨʘʚʠʤʝʪʨʠʯʥʠ ʤʝʪʦʜʠ ʫ ʥʘʩ ʚʩʝ ʦʱʝ ʥʝ ʩʘ ʧʨʠʣʘʛʘʥʠ. 

ɻʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʤʝʪʦʜʠ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʩʘ ʦʨʠʝʥʪʠʨʘʥʠ ʠ ʦʙʫʩʣʦʚʝʥʠ 

ʦʪ ʝʩʪʝʩʪʚʝʥʦʪʦ ʧʦʣʝ ʥʘ ʩʠʣʘʪʘ ʥʘ ʪʝʞʝʩʪʪʘ. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʪʷʭ ʜʘʚʘʪ 

ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʩʝ ʩʲʜʠ ʟʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʪʝʣʘ ʩ ʨʘʟʣʠʯʥʘ ʧʣʲʪʥʦʩʪ ʧʦʜ 

ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ ɿʝʤʷʪʘ. ʊʦʚʘ ʧʨʘʚʠ ʛʨʘʚʠʤʝʪʨʠʷʪʘ ʦʩʦʙʝʥʦ ʧʦʜʭʦʜʷʱʘ ʟʘ 

ʪʲʨʩʝʥʝ ʥʘ ʢʫʭʠʥʠ ʚ ʟʝʤʥʘʪʘ ʢʦʨʘ - ʦʙʝʢʪʠ ʠʟʧʲʣʥʝʥʠ ʩ ʚʲʟʜʫʭ ʠʣʠ ʚʦʜʘ, 

ʯʠʠʪʦ ʧʣʲʪʥʦʩʪʠ ʩʘ ʠʟʚʝʩʪʥʠ ʢʦʥʩʪʘʥʪʠ, ʨʘʟʣʠʯʘʚʘʱʠ ʩʝ ʟʥʘʯʠʪʝʣʥʦ ʦʪ ʪʝʟʠ 

ʥʘ ʩʢʘʣʘʪʘ, ʚ ʢʦʷʪʦ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ. ʉʲʚʨʝʤʝʥʥʠʪʝ ʛʨʘʚʠʤʝʪʨʠ ʦʩʠʛʫʨʷʚʘʪ 

ʜʦʙʨʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ, ʢʦʝʪʦ ʛʠ ʧʨʘʚʠ ʧʨʠʣʦʞʠʤʠ ʟʘ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʛʦʣʝʤʠ 

ʜʲʣʙʦʯʠʥʠ, ʘ ʧʦʜʭʦʜʷʱʘʪʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʜʘʥʥʠ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ 

ʟʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʦʪʥʦʩʥʦ ʨʘʟʧʦʣʦʞʝʥʠʝʪʦ ʠ ʨʘʟʤʝʨʠʪʝ ʥʘ ʘʥʦʤʘʣʥʠʪʝ ʪʝʣʘ. 

ʄʝʪʦʜʲʪ ʧʨʝʜʧʦʣʘʛʘ ʝʜʥʦ ʜʦʙʨʦ ʧʣʦʱʥʦ ʧʦʢʨʠʪʠʝ, ʢʦʝʪʦ ʝ ʟʥʘʯʠʪʝʣʥʦ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʨʝʜ ʜʘʥʥʠʪʝ, ʧʦʣʫʯʝʥʠ ʚ ʦʪʜʝʣʥʠ ʪʦʯʢʠ ʠʣʠ ʧʦ ʜʲʣʞʠʥʠʪʝ 

ʥʘ ʧʨʦʬʠʣʠ. ʅʘʤʠʨʘ ʥʝʦʛʨʘʥʠʯʝʥʦ ʧʨʠʣʦʞʝʥʠʝ ʢʘʢʪʦ ʚ ʧʨʠʨʦʜʘʪʘ, ʪʘʢʘ ʠ ʚ 

ʫʨʙʘʥʠʟʠʨʘʥʠ ʨʘʡʦʥʠ ʠ ʜʦʨʠ ʚ ʟʘʪʚʦʨʝʥʠ ʧʦʤʝʱʝʥʠʷ, ʨʘʙʦʪʘʪʘ ʩ ʪʘʟʠ 

ʘʧʘʨʘʪʫʨʘ ʝ ʪʠʭʘ ʠ ʥʝ ʧʨʝʜʠʟʚʠʢʚʘ ʥʘʨʫʰʝʥʠʷ ʥʘ ʩʨʝʜʘʪʘ. ʋʨʝʜʠʪʝ ʩʘ 

ʧʦʨʪʘʪʠʚʥʠ, ʘ ʝʜʠʥ ʯʦʚʝʢ ʝ ʜʦʩʪʘʪʲʯʝʥ ʟʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʠʟʤʝʨʚʘʥʠʷʪʘ. 

ʀʥʜʠʨʝʢʪʥʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʤʝʪʦʜʠ ʩʝ  

ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʝʜʥʘ ʦʩʥʦʚʥʘ ʦʩʦʙʝʥʦʩʪ. ɺ ʪʝʦʨʠʷʪʘ ʥʘ ʧʦʪʝʥʮʠʘʣʘ 

ʧʨʦʙʣʝʤʲʪ ʩ ʘʥʦʤʘʣʥʠʪʝ ʦʙʝʢʪʠ ʠ ʩʠʣʘʪʘ ʥʘ ʪʝʞʝʩʪʪʘ, ʢʦʷʪʦ ʧʦʨʘʞʜʘʪ, 

ʧʨʠʩʲʩʪʚʘ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʜʚʝ ʟʘʜʘʯʠ. ʊ. ʥʘʨ. ʧʨʘʚʘ ʟʘʜʘʯʘ ʩʝ ʜʝʬʠʥʠʨʘ ʦʪ 
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ʝʜʠʥ ʠʣʠ ʥʷʢʦʣʢʦ ʠʟʚʝʩʪʥʠ ʦʙʝʢʪʘ, ʯʠʝʪʦ ʘʥʦʤʘʣʥʦ ʧʦʣʝ ʩʣʝʜʚʘ ʜʘ ʩʝ 

ʠʟʯʠʩʣʠ, ʠ ʨʝʰʝʥʠʝʪʦ Ⱬ ʝ ʝʜʥʦʟʥʘʯʥʦ. ʇʨʠ ʦʙʨʘʪʥʘʪʘ ʟʘʜʘʯʘ ʪʨʷʙʚʘ ʜʘ ʩʝ 

ʦʧʨʝʜʝʣʠ ʩʤʫʱʘʚʘʱʦʪʦ ʪʷʣʦ ʠʣʠ ʪʝʣʘ, ʪʷʭʥʘʪʘ ʬʦʨʤʘ, ʨʘʟʧʦʣʦʞʝʥʠʝ ʠ 

ʧʣʲʪʥʦʩʪ. ɺʩʠʯʢʠ ʪʝʟʠ ʧʘʨʘʤʝʪʨʠ ʩʣʝʜʚʘ ʜʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʦʪ ʠʟʤʝʨʝʥʘʪʘ ʥʘ 

ʧʦʚʲʨʭʥʦʩʪʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʩʠʣʘʪʘ ʥʘ ʪʝʞʝʩʪʪʘ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʚ ʦʙʱ ʚʠʜ ʪ ̫

ʥʷʤʘ ʝʜʥʦʟʥʘʯʥʦ ʨʝʰʝʥʠʝ. ɺʲʟʤʦʞʥʠʪʝ ʨʝʰʝʥʠʷ ʤʦʛʘʪ ʜʘ ʩʝ ʦʛʨʘʥʠʯʘʪ ʯʨʝʟ 

ʚʲʚʝʞʜʘʥʝ ʥʘ ʜʦʧʲʣʥʠʪʝʣʥʠ ʫʩʣʦʚʠʷ, ʬʦʨʤʫʣʠʨʘʥʠ ʦʪ ʜʦʧʲʣʥʠʪʝʣʥʠ 

ʛʝʦʣʦʞʢʠ, ʛʝʦʬʠʟʠʯʥʠ ʠ ʜʨʫʛʠ ʥʘʙʣʶʜʝʥʠʷ. ʊʝʟʠ ʦʩʦʙʝʥʦʩʪʠ ʩʘ ʟʘʣʝʛʥʘʣʠ ʚ 

ʦʩʥʦʚʘʪʘ ʥʘ ʥʘʩʪʦʷʱʘʪʘ ʢʥʠʛʘ.  

 



1. ʉʲʱʥʦʩʪ ʥʘ ʧʨʦʙʣʝʤʘ ʠ ʥʝʛʦʚʘʪʘ ʟʥʘʯʠʤʦʩʪ 

15 

 

1. ʉʒʑʅʆʉʊ ʅɸ ʇʈʆɹʃɽʄɸ ʀ ʅɽɻʆɺɸʊɸ ɿʅɸʏʀʄʆʉʊ 

ʂʫʭʠʥʠʪʝ, ʨʘʟʧʦʣʦʞʝʥʠ ʧʦʜ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ, ʧʨʝʜʩʪʘʚʣʷʚʘʪ 

ʠʥʪʝʨʝʩ ʟʘ ʰʠʨʦʢ ʢʨʲʛ ʦʪ ʩʧʝʮʠʘʣʠʩʪʠ. ɼʠʨʝʢʪʥʠʷʪ ʜʦʩʪʲʧ ʜʦ ʦʙʨʘʟʫʚʘʥʠʪʝ 

ʧʦ ʝʩʪʝʩʪʚʝʥ ʧʲʪ ʧʝʱʝʨʠ ʝ ʦʩʥʦʚʥʘ ʟʘʜʘʯʘ ʥʘ ʪʝʭʥʠʪʝ ʧʨʝʢʠ ʠʟʩʣʝʜʦʚʘʪʝʣʠ 

ï ʩʧʝʣʝʦʣʦʟʠʪʝ. ʂʲʤ ʪʷʭ ʩʝ ʧʨʠʩʲʝʜʠʥʷʚʘʪ ʘʨʭʝʦʣʦʟʠ ʠ ʧʘʣʝʦʥʪʦʣʦʟʠ ʚ 

ʠʟʜʠʨʚʘʥʝ ʥʘ ʘʨʪʝʬʘʢʪʠ ʠ ʚʢʘʤʝʥʝʣʦʩʪʠ; ʙʠʦʣʦʟʠ, ʠʟʩʣʝʜʚʘʱʠ 

ʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʦʪ ʧʦʜʟʝʤʥʠ ʦʙʠʪʘʪʝʣʠ; ʤʠʥʝʨʦʣʦʟʠ ʠ ʜʨʫʛʠ ʫʯʝʥʠ. 

ʂʫʭʠʥʠʪʝ ʩ ʘʥʪʨʦʧʦʛʝʥʝʥ ʧʨʦʠʟʭʦʜ, ʢʘʢʚʠʪʦ ʩʘ ʩʪʘʨʠʪʝ ʢʨʠʧʪʠ, ʠʟʦʩʪʘʚʝʥʠ 

ʙʫʥʢʝʨʠ, ʟʘʪʨʫʧʘʥʠ ʪʫʥʝʣʠ ʠ ʜʦʨʠ ʚʦʝʥʥʠ ʫʙʝʞʠʱʘ ʦʪ ʪʘʢʪʠʯʝʩʢʠ ʠʥʪʝʨʝʩ, 

ʜʦʧʲʣʚʘʪ ʩʧʠʩʲʢʘ ʥʘ ʪʲʨʩʝʥʠʪʝ ʧʦʜʟʝʤʥʠ ʦʙʝʢʪʠ. 

ʇʨʝʢʠʷʪ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʠʥʪʝʨʝʩ ʢʲʤ ʧʦʜʟʝʤʥʠʪʝ ʢʫʭʠʥʠ ʩʝ ʜʦʧʲʣʚʘ 

ʦʪ ʢʦʤʧʣʝʢʩʥʘʪʘ ʠʤ ʟʥʘʯʠʤʦʩʪ ʚ ʝʢʦʣʦʛʠʯʝʥ ʠ ʠʢʦʥʦʤʠʯʝʩʢʠ ʘʩʧʝʢʪ. 

ʊʝʭʥʠʷʪ ʧʨʦʠʟʭʦʜ, ʨʘʟʤʝʨʠ, ʬʦʨʤʘ ʠ ʨʘʟʧʦʣʦʞʝʥʠʝ ʧʦʜ ʧʦʚʲʨʭʥʦʩʪʪʘ ʩʘ ʦʪ 

ʟʥʘʯʝʥʠʝ ʚ ʛʝʦʣʦʞʢʘʪʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʠ ʤʠʥʥʦʪʦ ʜʝʣʦ; ʠʤʘʪ ʧʦʣʦʞʠʪʝʣʥʘ 

ʨʦʣʷ ʢʘʪʦ ʝʩʪʝʩʪʚʝʥʠ ʚʦʜʥʠ ʨʝʟʝʨʚʦʘʨʠ ʠ ʩʲʱʝʚʨʝʤʝʥʥʦ ʨʠʩʢʦʚ ʬʘʢʪʦʨ ʧʨʠ 

ʧʨʦʝʢʪʠʨʘʥʝʪʦ, ʠʟʛʨʘʞʜʘʥʝʪʦ ʠ ʧʦʜʜʨʲʞʢʘʪʘ ʥʘ ʠʥʞʝʥʝʨʥʠ ʩʲʦʨʲʞʝʥʠʷ ʠ 

ʩʛʨʘʜʠ. 

ɼʝʩʝʪʠʣʝʪʠʷ ʥʘʨʝʜ ʛʝʦʬʠʟʠʢʘʪʘ ʥʘʤʠʨʘ ʰʠʨʦʢʦ ʧʨʠʣʦʞʝʥʠʝ ʟʘ 

ʭʘʨʘʢʪʝʨʠʟʠʨʘʥʝ ʥʘ ʛʝʦʣʦʞʢʠ ʜʘʜʝʥʦʩʪʠ, ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʧʨʠʨʦʜʥʠ 

ʨʝʩʫʨʩʠ, ʢʘʢʪʦ ʠ ʟʘ ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʩʦʥʜʘʞʥʠ ʜʝʡʥʦʩʪʠ. ʉʲʱʥʦʩʪʪʘ ʥʘ 

ʛʝʦʬʠʟʠʯʥʠʪʝ ʤʝʪʦʜʠ ʩʝ ʟʘʢʣʶʯʘʚʘ ʚ ʠʟʫʯʘʚʘʥʝ ʥʘ ʟʝʤʥʠʪʝ ʥʝʜʨʘ ʩ ʧʦʤʦʱʪʘ 

ʥʘ ʬʠʟʠʯʝʩʢʠʪʝ ʟʘʢʦʥʠ, ʢʘʪʦ ʥʘ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ ɿʝʤʷʪʘ ʠʣʠ ʚ ʙʣʠʟʦʩʪ ʜʦ 

ʥʝʷ, ʩʝ ʠʟʚʲʨʰʚʘʪ ʠʟʤʝʨʚʘʥʠʷ, ʥʘ ʢʦʠʪʦ ʚʣʠʷʥʠʝ ʦʢʘʟʚʘʪ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ 

ʨʘʟʣʠʯʥʠ ʬʠʟʠʯʥʠ ʧʘʨʘʤʝʪʨʠ ʚ ʜʲʣʙʦʯʠʥʘ. ɸʥʘʣʠʟʲʪ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʪʷʭ 

ʧʦʟʚʦʣʷʚʘʪ ʜʘ ʩʝ ʨʘʟʙʝʨʝ ʢʘʢ ʩʝ ʠʟʤʝʥʷʪ ʬʠʟʠʯʥʠʪʝ ʩʚʦʡʩʪʚʘ ʚʲʪʨʝ ʚ ɿʝʤʷʪʘ 

ʚʲʚ ʚʝʨʪʠʢʘʣʥʦ ʠ ʭʦʨʠʟʦʥʪʘʣʥʦ ʥʘʧʨʘʚʣʝʥʠʝ.  

ʇʨʠ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʨʘʙʦʪʠ ʩ ʨʘʟʣʠʯʝʥ ʤʘʱʘʙ ʩ ʧʦʤʦʱʪʘ ʥʘ 

ʛʝʦʬʠʟʠʯʥʠ ʤʝʪʦʜʠ ʤʦʛʘʪ ʜʘ ʩʝ ʨʝʰʘʪ ʰʠʨʦʢ ʢʨʲʛ ʦʪ ʟʘʜʘʯʠ ï ʦʪ ʠʟʫʯʘʚʘʥʝ 

ʥʘ ɿʝʤʷʪʘ ʢʘʪʦ ʮʷʣʦ ʜʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʦʛʨʘʥʠʯʝʥʠ ʨʘʡʦʥʠ ʚ ʛʦʨʥʠʪʝ ʯʘʩʪʠ ʥʘ 

ʟʝʤʥʘʪʘ ʢʦʨʘ. ʀʥʜʠʨʝʢʪʥʦʪʦ ʠʤ ʧʨʠʣʦʞʝʥʠʝ ʠ ʦʛʨʘʥʠʯʝʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ 

ʩʨʝʜʘʪʘ ʧʦʜ ʧʦʚʨʲʭʥʦʩʪʪʘ ʦʙʘʯʝ ʦʙʫʩʣʘʚʷʪ ʦʙʱ, ʭʘʨʘʢʪʝʨʝʥ ʧʨʦʙʣʝʤ. 
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1.1. ʇʈɽɼʄɽʊ ʅɸ ɻɽʆʌʀɿʀʂɸʊɸ 

ɻʝʦʬʠʟʠʯʥʠʪʝ ʤʝʪʦʜʠ ʠʤʘʪ ʟʘ ʮʝʣ ʜʘ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʚʘʨʠʘʮʠʠʪʝ ʥʘ 

ʬʠʟʠʯʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ ʧʦʜʟʝʤʥʠʪʝ ʦʙʨʘʟʫʚʘʥʠʷ. ʀʟʤʝʨʚʘʥʠʷʪʘ ʦʪʯʠʪʘʪ 

ʪʷʭʥʦʪʦ ʠʟʤʝʥʝʥʠʝ, ʢʦʝʪʦ ʩʝ ʜʲʣʞʠ ʥʘ ʧʨʦʤʷʥʘʪʘ ʥʘ ʝʜʥʦ ʠʣʠ ʧʦʚʝʯʝ 

ʬʠʟʠʯʥʠ ʩʚʦʡʩʪʚʘ ʠ ʪʷʭʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ. ɿʘ 

ʨʘʟʣʠʯʥʠʪʝ ʧʨʦʫʯʚʘʪʝʣʥʠ ʤʝʪʦʜʠ ʠʤʘ ʩʧʝʮʠʬʠʯʥʦ Ăʜʝʡʩʪʚʘʱʦñ ʬʠʟʠʯʥʦ 

ʩʚʦʡʩʪʚʦ ʥʘ ʩʨʝʜʘʪʘ, ʢʦʝʪʦ ʦʙʫʩʣʘʚʷ ʩʲʦʪʚʝʪʥʠʪʝ ʠʤ ʧʨʠʣʦʞʥʠ ʦʙʣʘʩʪʠ. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʠʪʝ ʚʘʨʠʘʮʠʠ ʥʘ ʠʥʪʝʥʟʠʪʝʪʘ ʥʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʪʦ ʧʦʣʝ, 

ʧʦʨʦʜʝʥʦ ʦʪ ʧʣʲʪʥʦʩʪʪʘ ʥʘ ʩʢʘʣʘʪʘ, ʥʘʧʨʠʤʝʨ, ʩʘ ʦʙʝʢʪ ʥʘ ʛʨʘʚʠʪʘʮʠʦʥʥʠʪʝ 

ʠʟʩʣʝʜʚʘʥʠʷ, ʥʘʤʠʨʘʱʠ ʧʨʠʣʦʞʝʥʠʝ ʧʨʠ ʥʘʭʦʜʠʱʘ ʥʘ ʧʦʣʝʟʥʠ ʠʟʢʦʧʘʝʤʠ, 

ʤʠʥʝʨʘʣʥʠ ʦʪʣʘʛʘʥʠʷ, ʧʦʜʟʝʤʥʠ ʚʦʜʠ, ʠʥʞʝʥʝʨʥʦ-ʩʪʨʦʠʪʝʣʥʠ ʧʨʦʫʯʚʘʥʠʷ ʠ 

ʜʨ. 

ʄʝʪʦʜʠʪʝ, ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʟʝʤʥʠ ʧʨʦʫʯʚʘʥʠʷ, ʙʠʚʘʪ ʜʚʝ ʦʩʥʦʚʥʠ ʛʨʫʧʠ 

ï ʪʘʢʠʚʘ, ʢʦʠʪʦ ʩʘ ʙʘʟʠʨʘʥʠ ʥʘ ʝʩʪʝʩʪʚʝʥʠʪʝ ʧʦʣʝʪʘ ʥʘ ɿʝʤʷʪʘ, ʠ ʪʘʢʠʚʘ, ʧʨʠ 

ʢʦʠʪʦ ʚ ʥʝʷ ʠʟʢʫʩʪʚʝʥʦ ʩʝ ʚʲʟʙʫʞʜʘ ʝʥʝʨʛʠʷ (ʂʠʨʠ, 1988). ɻʨʘʚʠʪʘʮʠʦʥʥʠʪʝ 

ʠʟʩʣʝʜʚʘʥʠʷ ʩʧʘʜʘʪ ʢʲʤ ʧʲʨʚʘʪʘ ʛʨʫʧʘ ʥʘʨʝʜ ʩ ʪʝʟʠ ʥʘ ʤʘʛʥʠʪʥʠʪʝ, 

ʝʣʝʢʪʨʠʯʝʩʢʠʪʝ ʠ ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʠʪʝ ʧʦʣʝʪʘ ʠ ʣʦʢʘʣʥʠʪʝ ʠʤ ʩʤʫʱʝʥʠʷ, 

ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʩʚʲʨʟʘʥʠ ʩʲʩ ʩʢʨʠʪʠ ʦʙʨʘʟʫʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʚʘʱʠ 

ʛʝʦʣʦʞʢʠ ʠʣʠ ʜʨʫʛ ʠʥʪʝʨʝʩ. ʍʘʨʘʢʪʝʨʥʦ ʟʘ ʤʝʪʦʜʠʪʝ ʩ ʝʩʪʝʩʪʚʝʥʠʪʝ ʧʦʣʝʪʘ 

ʝ, ʯʝ ʪʝ ʩʘ ʝʬʝʢʪʠʚʥʠ ʠ ʟʘ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʟʥʘʯʠʪʝʣʥʘ ʜʲʣʙʦʯʠʥʘ. 

ʇʨʠ ʥʷʢʦʠ ʦʪ ʛʝʦʬʠʟʠʯʥʠʪʝ ʤʝʪʦʜʠ ʦʩʥʦʚʝʥ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʚʘ 

ʣʦʢʘʣʥʦʪʦ ʠʟʤʝʥʝʥʠʝ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷ ʧʘʨʘʤʝʪʲʨ ʩʧʨʷʤʦ ʥʷʢʘʢʚʘ ʬʦʥʦʚʘ 

ʩʪʦʡʥʦʩʪ. ɺʘʨʠʘʮʠʠʪʝ ʦʪ ʪʦʟʠ ʪʠʧ ʩʝ ʥʘʨʠʯʘʪ ʛʝʦʬʠʟʠʯʥʠ ʘʥʦʤʘʣʠʠ. 

ʅʘʧʨʠʤʝʨ, ʘʢʦ ʧʣʲʪʥʦʩʪʪʘ ʧʦʜ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʝ ʝʜʥʘʢʚʘ, ʪʦ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʪʦ ʧʦʣʝ, ʩʣʝʜ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʧʦʧʨʘʚʢʠ, ʙʠ 

ʪʨʷʙʚʘʣʦ ʜʘ ʝ ʧʦʩʪʦʷʥʥʦ. ʅʘʣʠʯʠʝʪʦ ʥʘ ʥʷʢʘʢʚʘ ʣʦʢʘʣʥʘ ʚʘʨʠʘʮʠʷ ʥʘ 

ʧʣʲʪʥʦʩʪʪʘ ʦʙʘʯʝ ʝ ʩʚʲʨʟʘʥʘ ʩ ʠʟʤʝʥʝʥʠʝ ʥʘ ʛʝʦʣʦʞʢʠʷ ʩʪʨʦʝʞ ʚ 

ʠʟʩʣʝʜʚʘʥʠʷ ʨʘʡʦʥ. ʊʦʚʘ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʝʜʥʦʨʦʜʥʦʪʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦ ʧʦʣʝ ʩʝ 

ʥʘʨʠʯʘ ʛʨʘʚʠʪʘʮʠʦʥʥʘ ʘʥʦʤʘʣʠʷ (ʘʥʦʤʘʣʠʷ ʥʘ ʩʠʣʘʪʘ ʥʘ ʪʝʞʝʩʪʪʘ). ʉʲʩ 

ʩʚʦʠʪʝ ʩʨʘʚʥʠʪʝʣʥʦ ʤʘʣʢʠ ʨʘʟʤʝʨʠ ʠ ʧʣʠʪʢʘ ʜʲʣʙʦʯʠʥʘ ʥʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ 

ʠʤʝʥʥʦ ʚ ʢʘʪʝʛʦʨʠʷʪʘ ʥʘ ʣʦʢʘʣʥʠʪʝ ʟʘʜʘʯʠ ʧʦʧʘʜʘ ʠ ʪʲʨʩʝʥʝʪʦ ʥʘ ʧʦʜʟʝʤʥʠ 

ʢʫʭʠʥʠ. 

 

1.2. ʇʈɸɺɸ ʀ ʆɹʈɸʊʅɸ ɿɸɼɸʏɸ ɿɽʄʅʀʗ ʇʆʊɽʅʎʀɸʃ 

ɸʢʦ ʚʲʪʨʝʰʥʠʷʪ ʩʪʨʦʝʞ ʠ ʩʚʦʡʩʪʚʘ ʥʘ ɿʝʤʷʪʘ ʙʠʭʘ ʙʠʣʠ ʪʦʯʥʦ 

ʠʟʚʝʩʪʥʠ, ʙʠ ʤʦʛʣʦ ʩʲʩ ʩʠʛʫʨʥʦʩʪ ʜʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʦʩʥʦʚʥʠʪʝ ʛʝʦʬʠʟʠʯʥʠ 

ʧʘʨʘʤʝʪʨʠ ʥʘ ʧʦʚʲʨʭʥʦʩʪʪʘ Ⱬ. ʆʩʥʦʚʥʘʪʘ ʟʘʜʘʯʘ ʥʘ ʛʝʦʬʠʟʠʯʥʠʪʝ 
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ʧʨʦʫʯʚʘʥʠʷ ʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʘ ï ʥʘ ʙʘʟʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʧʦʜʭʦʜʷʱʦ 

ʧʦʜʙʨʘʥʠ ʠʟʤʝʨʚʘʥʠʷ, ʠʟʚʲʨʰʝʥʠ ʥʘ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ ɿʝʤʷʪʘ ʠʣʠ ʚ ʙʣʠʟʦʩʪ 

ʜʦ ʥʝʷ, ʜʘ ʩʝ ʠʟʚʣʝʯʝ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʚʲʪʨʝʰʥʠʷ Ⱬ ʩʪʨʦʝʞ. ɿʘʜʘʯʠ ʦʪ ʧʲʨʚʠʷ 

ʪʠʧ ʩʝ ʥʘʨʠʯʘʪ ʧʨʘʚʠ, ʘ ʦʪ ʚʪʦʨʠʷ ï ʦʙʨʘʪʥʠ. ɽʜʥʦʟʥʘʯʥʦʪʦ ʨʝʰʝʥʠʝ ʥʘ 

ʧʨʘʚʘʪʘ ʟʘʜʘʯʘ ʪʝʦʨʝʪʠʯʥʦ ʝ ʚʲʟʤʦʞʥʦ, ʘ ʦʙʨʘʪʥʘʪʘ ʝ ʭʘʨʘʢʪʝʨʥʘ ʩʲʩ ʩʚʦʷʪʘ 

ʚʲʪʨʝʰʥʘ ʥʝʝʜʥʦʟʥʘʯʥʦʩʪ ʠʣʠ ʥʝʝʜʠʥʩʪʚʝʥʦʩʪ ʥʘ ʠʟʚʦʜʠʪʝ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ 

ʙʲʜʘʪ ʥʘʧʨʘʚʝʥʠ. ʉʪʝʧʝʥʪʘ ʥʘ ʥʝʦʧʨʝʜʝʣʝʥʦʩʪ ʥʘ ʛʝʦʬʠʟʠʯʥʘʪʘ 

ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʥʘʣʘʛʘ ʜʘ ʙʲʜʝ ʩʚʝʜʝʥʘ ʜʦ ʥʷʢʘʢʚʦ ʧʨʠʝʤʣʠʚʦ 

ʥʠʚʦ. 

ʇʦʜ ʧʨʘʚʘ ʟʘʜʘʯʘ ʚ ʪʝʦʨʠʷʪʘ ʥʘ ʧʦʪʝʥʮʠʘʣʘ ʩʝ ʨʘʟʙʠʨʘ ʦʧʨʝʜʝʣʷʥʝʪʦ 

ʥʘ ʛʨʘʚʠʪʘʮʠʦʥʥʠʷ, ʤʘʛʥʠʪʥʠʷ ʠʣʠ ʝʣʝʢʪʨʠʯʥʠʷ ʧʦʪʝʥʮʠʘʣ (ʠʣʠ ʥʘ ʪʝʭʥʠʪʝ 

ʧʨʦʠʟʚʦʜʥʠ), ʢʦʛʘʪʦ ʝ ʠʟʚʝʩʪʥʦ ʧʦʣʦʞʝʥʠʝʪʦ ʠ ʩʚʦʡʩʪʚʘʪʘ ʥʘ ʧʦʨʘʞʜʘʱʠʪʝ 

ʛʠ ʠʟʪʦʯʥʠʮʠ (ɿʠʜʘʨʦʚ, 1984). ʈʝʰʘʚʘʥʝʪʦ Ⱬ ʩʝ ʩʲʩʪʦʠ ʚ ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ 

ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʬʫʥʢʮʠʠʪʝ ʥʘ ʩʲʦʪʚʝʪʥʠʷ ʧʦʪʝʥʮʠʘʣ ʚ ʜʘʜʝʥʘ ʪʦʯʢʘ, 

ʧʨʠʥʘʜʣʝʞʘʱʘ ʦʙʠʢʥʦʚʝʥʦ ʥʘ ʥʷʢʦʷ ʧʦʚʲʨʭʥʠʥʘ. 

ɺ ʢʦʥʪʝʢʩʪʘ ʥʘ ʧʨʘʚʘʪʘ ʛʨʘʚʠʤʝʪʨʠʯʥʘ ʟʘʜʘʯʘ, ʨʝʰʝʥʠʝʪʦ ʥʘ ʧʨʦʙʣʝʤʘ 

ʩʝ ʩʲʩʪʦʠ ʚ ʦʧʨʝʜʝʣʷʥʝ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʛʨʘʚʠʪʘʮʠʦʥʥʠʷ ʧʦʪʝʥʮʠʘʣ V  ʚ ʪʦʯʢʘ 

Q  ʧʦ ʬʦʨʤʫʣʘʪʘ: 

( )
( )

( , )

AA d
V Q

R Q A
t

r t
=ñ  (1), 

 ʢʲʜʝʪʦ Ű ʝ ʠʟʚʝʩʪʥʦ ʪʷʣʦ, ʚ ʢʦʝʪʦ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ ʛʨʘʚʠʘʪʮʠʦʥʥʠ ʤʘʩʠ 

ʩ ʧʣʲʪʥʦʩʪ ɟ(x,y,z), A ʝ ʪʦʯʢʘ, ʧʨʠʥʘʜʣʝʞʘʱʘ ʥʘ Ű, ʘ ( , )R Q A  ʝ ʨʘʟʩʪʦʷʥʠʝʪʦ 

ʤʝʞʜʫ ʪʦʯʢʠʪʝ Q  ʠ A (ʌʠʛʫʨʘ 1). 

ɸʥʘʣʠʪʠʯʥʠ ʠʟʨʘʟʠ ʟʘ ʬʫʥʢʮʠʠʪʝ, ʙʠʣʦ ʪʦ ʥʘ ʛʨʘʚʠʪʘʮʠʦʥʥʠʷ ʠʣʠ ʜʨʫʛ 

ʚʠʜ ʧʦʪʝʥʮʠʘʣ, ʩʘ ʧʦʣʫʯʝʥʠ ʩʘʤʦ ʟʘ ʪʝʣʘ ʩ ʧʨʦʩʪʘ ʬʦʨʤʘ, ʢʘʢʚʠʪʦ ʩʘ, 

ʥʘʧʨʠʤʝʨ, ʩʬʝʨʠʯʥʠʪʝ ʠ ʝʣʠʧʩʦʠʜʥʠ ʧʦʚʨʲʭʥʠʥʠ, ʦʛʨʘʜʝʥʠ ʩ ʧʦʚʲʨʭʥʠʥʠ 

ʦʪ ʚʪʦʨʘ ʩʪʝʧʝʥ, ʠ ʦʧʨʝʜʝʣʝʥʘ ʧʣʲʪʥʦʩʪ. ɺ ʦʩʪʘʥʘʣʠʪʝ ʩʣʫʯʘʠ ʧʨʘʚʘʪʘ ʟʘʜʘʯʘ 

ʩʝ ʨʝʰʘʚʘ ʧʦ ʯʠʩʣʦʚ ʧʲʪ, ʢʘʪʦ ʜʘʜʝʥʦʪʦ ʪʷʣʦ ʩʝ ʨʘʟʙʠʚʘ ʥʘ ʝʣʝʤʝʥʪʘʨʥʠ 

ʢʫʙʯʝʪʘ ktD , 1,...,k n= . ʊʘʢʘ ʬʦʨʤʫʣʘ (1) ʜʦʙʠʚʘ ʚʠʜʘ: 

[ ]
1

( ) ( ) / ( , )
n

k k k

k

V Q A R Q Ar t
=

= Dä  (2), 

ʢʲʜʝʪʦ ( )kAr  ʝ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʬʫʥʢʮʠʷʪʘ r ʚ ʮʝʥʪʲʨʘ kA  ʥʘ ʢʫʙʯʝʪʘʪʘ 

ktD . 
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ʌʠʛʫʨʘ 1. ʇʦʩʪʘʥʦʚʢʘ ʥʘ ʧʨʘʚʘʪʘ ʠ ʦʙʨʘʪʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʘ ʟʘʜʘʯʘ 

 

ʈʝʰʘʚʘʥʝʪʦ ʥʘ ʦʙʨʘʪʥʘʪʘ ʟʘʜʘʯʘ ʝ ʙʘʟʠʨʘʥʦ ʥʘ ʨʝʰʘʚʘʥʝʪʦ ʥʘ 

ʩʲʦʪʚʝʪʥʠʪʝ ʧʨʘʚʠ ʟʘʜʘʯʠ. ʇʨʠ ʥʝʷ ʧʦ ʠʟʚʲʨʰʝʥʠ ʥʘʙʣʶʜʝʥʠʷ ( )iZ Q  ʥʘ 

ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʩʲʦʪʚʝʪʥʦʪʦ ʧʦʣʝ ʩʣʝʜʚʘ ʜʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʠʟʪʦʯʥʠʮʠʪʝ ï 

ʩʤʫʱʘʚʘʱʠʪʝ ʪʝʣʘ t, ʢʦʠʪʦ ʙʠʭʘ ʤʦʛʣʠ ʜʘ ʩʲʟʜʘʜʘʪ ʦʪʯʝʪʝʥʠʪʝ ʩʪʦʡʥʦʩʪʠ 

(ɿʠʜʘʨʦʚ, 1984). ʈʝʰʘʚʘʥʝʪʦ ʥʘ ʦʙʨʘʪʥʘʪʘ ʟʘʜʘʯʘ ʩʝ ʟʘʢʣʶʯʘʚʘ ʚ  ʨʘʟʣʠʯʥʠ 

ʚʘʨʠʘʮʠʠ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʚʲʟʤʦʞʥʠʪʝ ʠʟʪʦʯʥʠʮʠ ï ʪʷʭʥʦʪʦ ʧʦʩʪʘʚʷʥʝ, 

ʨʘʟʤʝʩʪʚʘʥʝ ʠ ʠʟʤʝʥʝʥʠʝ, ʜʦʢʘʪʦ ʩʲʟʜʘʜʝʥʦʪʦ ʦʪ ʪʷʭ ʧʦʣʝ '( )iZ Q  ʩʲʚʧʘʜʥʝ ʩ 

ʠʟʤʝʨʝʥʦʪʦ ( )iZ Q . ɿʘ ʮʝʣʪʘ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʨʝʰʘʚʘ ʧʨʘʚʘʪʘ ʟʘʜʘʯʘ ʟʘ 

ʚʩʝʢʠ ʭʠʧʦʪʝʪʠʯʝʥ ʠʟʪʦʯʥʠʢ, ʨʝʟʫʣʪʘʪʠʪʝ ʟʘ ʢʦʡʪʦ ʜʘ ʩʝ ʘʥʘʣʠʟʠʨʘʪ ʩ ʦʛʣʝʜ 

ʧʨʦʤʷʥʘ ʥʘ ʧʦʣʦʞʝʥʠʝʪʦ, ʢʦʣʠʯʝʩʪʚʝʥʠʪʝ ʠ ʢʘʯʝʩʪʚʝʥʠʪʝ ʤʫ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘ ʧʦʣʫʯʘʚʘʥʝʪʦ ʥʘ ʧʦ-ʪʦʯʝʥ ʩʣʝʜʚʘʱ ʤʦʜʝʣ. ɿʘ 

ʛʨʘʚʠʤʝʪʨʠʯʥʠʷ ʩʣʫʯʘʡ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʧʦʣʝʪʦ ʟʘ ʧʨʦʙʥʠʪʝ ʠʟʪʦʯʥʠʮʠ ʩʝ 

ʦʧʨʝʜʝʣʷʪ ʩ ʠʟʨʘʟʘ: 
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1.3. ʇʈɸʂʊʀʏɽʉʂʀ ɸʉʇɽʂʊʀ ʅɸ ʇʈʆɹʃɽʄɸ 

ʆʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷʪʘ, ʩʚʲʨʟʘʥʠ ʩ ʧʦʜʟʝʤʥʠʪʝ ʚʦʜʠ, 

ʠʥʞʝʥʝʨʥʠʪʝ ʨʘʙʦʪʠ ʠ ʧʨʦʙʣʝʤʠʪʝ ʩʚʲʨʟʘʥʠ ʩ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ, ʢʘʨʩʪʦʚʘʪʘ 

ʩʨʝʜʘ ʩʝ ʷʚʷʚʘ ʝʜʥʦ ʦʪ ʥʘʡ-ʛʦʣʝʤʠʪʝ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ (Chalikakis, 2011). 

ʂʘʨʩʪʦʚʠʪʝ ʩʠʩʪʝʤʠ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ  ʩʲʩ ʩʧʝʮʠʬʠʯʝʥ ʪʠʧ ʤʦʨʬʦʣʦʛʠʷ, 

ʧʨʝʦʙʣʘʜʘʚʘʱʘ ʯʘʩʪ ʦʪ ʢʦʷʪʦ ʝ ʨʘʟʚʠʪʘ ʚʲʨʭʫ ʚʘʨʦʚʠʪʠ ʩʢʘʣʠ, ʦʩʥʦʚʥʦ ʯʨʝʟ 
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ʨʘʟʪʚʘʨʷʥʝ. ʉʪʨʫʢʪʫʨʘʪʘ ʠʤ ʝ ʢʦʤʧʣʝʢʩʥʘ ʠ ʩʚʲʨʟʘʥʠʷʪ ʬʫʥʢʮʠʦʥʠʨʘʱ 

ʤʝʭʘʥʠʟʲʤ ʤʦʞʝ ʜʘ ʙʲʜʝ ʩʠʣʥʦ ʭʝʪʝʨʦʛʝʥʝʥ. ʊʦʚʘ ʦʙʫʩʣʘʚʷ ʠ ʨʘʟʥʦʦʙʨʘʟʥʠʷ 

ʠʥʪʝʨʜʠʩʮʠʧʣʠʥʘʨʝʥ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʠʥʪʝʨʝʩ. ʊʠʧʠʯʥʠʪʝ ʛʝʦʣʦʞʢʠ, 

ʭʠʜʨʦʛʝʦʣʦʞʢʠ ʠ ʛʝʦʤʦʨʬʦʣʦʞʢʠ ʧʨʦʫʯʚʘʥʠʷ ʦʩʠʛʫʨʷʚʘʪ ʯʘʩʪʠʯʥʘ 

ʠʥʬʦʨʤʘʮʠʷ ʦʪʥʦʩʥʦ ʢʘʨʩʪʦʚʦʪʦ ʨʘʟʚʠʪʠʝ, ʥʦ ʥʝ ʤʦʛʘʪ ʜʘ ʦʧʨʝʜʝʣʷʪ 

ʚʲʪʨʝʰʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʢʘʨʩʪʦʚʘʪʘ ʩʠʩʪʝʤʘ. ʇʦʟʥʘʚʘʥʝʪʦ ʥʘ ʛʝʦʤʝʪʨʠʷʪʘ ʠ 

ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʨʘʟʣʠʯʥʠʪʝ Ⱬ ʯʘʩʪʠ (ʝʧʠʢʘʨʩʪ, ʟʦʥʠ ʥʘ ʠʥʬʠʣʪʨʘʮʠʷ, ʢʘʥʘʣʠ, 

ʢʫʭʠʥʠ ʠ ʜʨ.) ʩʲʜʲʨʞʘ ʤʥʦʛʦ ʥʝʠʟʚʝʩʪʥʠ ʧʦʨʘʜʠ ʢʦʤʧʣʝʢʩʥʘʪʘ Ⱬ ʧʨʠʨʦʜʘ. 

ɻʝʦʬʠʟʠʯʥʠʪʝ ʤʝʪʦʜʠ ʦʩʠʛʫʨʷʚʘʪ ʧʦʣʝʟʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʢʘʨʩʪʘ ʧʦʜ 

ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ, ʚ ʪʦʚʘ ʯʠʩʣʦ ʦʮʝʥʢʘ ʥʘ ʨʠʩʢʘ, ʠʟʩʣʝʜʚʘʥʝ ʥʘ 

ʧʦʜʟʝʤʥʠʪʝ ʚʦʜʠ ʠ ʫʷʟʚʠʤʦʩʪʪʘ. ɺʲʧʨʝʢʠ ʪʦʚʘ, ʢʘʨʩʪʦʚʠʪʝ ʨʘʡʦʥʠ ʦʩʪʘʚʘʪ 

ʝʜʥʘ ʦʩʦʙʝʥʦ ʩʣʦʞʥʘ ʩʨʝʜʘ, ʠʟʙʦʨʲʪ ʥʘ ʥʘʟʝʤʝʥ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʩʧʦʩʦʙ ʟʘ 

ʢʦʷʪʘ ʥʝ ʚʠʥʘʛʠ ʝ ʷʩʝʥ ʠ ʧʨʦʩʪ, ʧʦʨʘʜʠ ʥʝʡʥʘʪʘ ʥʝʧʦʩʪʦʷʥʥʦʩʪ ʠ 

ʥʝʧʨʝʜʚʠʜʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʮʝʣʪʘ. ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʢʣʠʤʘʪʠʯʥʠʪʝ 

ʫʩʣʦʚʠʷ, ʦʪʪʠʯʘʥʝʪʦ, ʥʘʩʠʱʘʥʝʪʦ ʠ ʬʠʟʠʯʥʠʪʝ ʠʣʠ ʛʝʦʭʠʤʠʯʥʠ ʩʚʦʡʩʪʚʘ ʥʘ 

ʩʠʩʪʝʤʘʪʘ ʤʦʛʘʪ ʟʥʘʯʠʪʝʣʥʦ ʜʘ ʚʘʨʠʨʘʪ. 

ʇʨʝʜʚʠʜ ʢʦʤʧʣʝʢʩʥʠʷ ʭʘʨʘʢʪʝʨ ʥʘ ʢʘʨʩʪʦʚʘʪʘ ʩʠʩʪʝʤʘ ʩʘ 

ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ ʦʩʥʦʚʥʠʪʝ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʩʚʲʨʟʘʥʠ ʩ ʣʦʢʘʣʠʟʠʨʘʥʝʪʦ 

ʥʘ ʢʫʭʠʥʠ. ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʷʭʥʦʪʦ ʨʘʟʧʦʣʦʞʝʥʠʝ ʚ ʢʘʨʩʪʦʚʠʷ ʨʘʡʦʥ ʪʝ 

ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʧʲʣʥʝʥʠ ʯʘʩʪʠʯʥʦ ʠʣʠ ʠʟʮʷʣʦ ʩ ʚʲʟʜʫʭ ʠʣʠ ʚʦʜʘ. 

ʉʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʢʫʭʠʥʠʪʝ ʝ ʢʣʶʯʦʚʦ ʟʘ ʬʠʟʠʯʥʠʪʝ ʩʚʦʡʩʪʚʘ, ʢʦʠʪʦ ʩʘ 

ʦʧʨʝʜʝʣʷʱʠ ʧʨʠ ʠʟʙʦʨʘ ʥʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʧʦʜʭʦʜ.  

ɽʩʪʝʩʪʚʝʥʠʪʝ ʢʫʭʠʥʠ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ ʚ ʩʨʝʜʘ, ʢʦʷʪʦ ʯʝʩʪʦ ʝ ʩʲʩ 

ʩʣʦʞʝʥ ʭʘʨʘʢʪʝʨ, ʦʩʦʙʝʥʦ ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ ʢʘʨʙʦʥʘʪʥʠʷ ʢʘʨʩʪ. ʊʝ ʩʝ ʦʙʨʘʟʫʚʘʪ 

ʦʪ ʭʠʤʠʯʥʦʪʦ ʠ ʬʠʟʠʯʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘ ʧʦʜʟʝʤʥʠʪʝ ʚʦʜʠ ʩʲʩ ʩʢʘʣʘʪʘ. ɺ 

ʪʘʢʠʚʘ ʫʩʣʦʚʠʷ ʜʦʨʠ ʧʦ-ʛʦʣʷʤ ʘʥʦʤʘʣʝʥ ʦʙʝʤ ʟʘ ʛʝʦʬʠʟʠʯʥʠʪʝ ʤʝʪʦʜʠ, 

ʦʪʢʦʣʢʦʪʦ ʪʦʟʠ ʥʘ ʩʘʤʘʪʘ ʢʫʭʠʥʘ. ʊʦʚʘ ʝ ʦʪ ʧʦʣʟʘ ʟʘ ʣʦʢʘʣʠʟʠʨʘʥʝʪʦ, ʥʦ ʚʩʝ 

ʧʘʢ ʦʩʪʘʚʘʪ ʦʛʨʘʥʠʯʝʥʠʷʪʘ ʧʦʨʘʜʠ ʨʘʟʤʝʨʘ ʥʘ ʪʲʨʩʝʥʠʷ ʦʙʝʢʪ ʠ ʥʝʛʦʚʘʪʘ 

ʜʲʣʙʦʯʠʥʘ. ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʝʬʝʢʪʠʚʥʠʷʪ ʛʝʦʬʠʟʠʯʝʥ ʨʘʟʤʝʨ ʚʘʨʠʨʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʛʝʦʣʦʞʢʘʪʘ ʩʨʝʜʘ, ʥʦ ʦʙʠʢʥʦʚʝʥʦ ʝ ʧʦ-ʛʦʣʷʤ ʦʪ ʨʝʘʣʥʠʷ 

ʨʘʟʤʝʨ ʥʘ ʢʫʭʠʥʘʪʘ (Chalikakis, 2011). ɿʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘʣʠʯʠʝʪʦ ʥʘ ʢʫʭʠʥʠ 

ʧʦʜ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʨʠʣʦʞʝʥʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʪ ʪʝʭʥʠʢʠ, 

ʢʘʪʦ ʚʩʠʯʢʠ ʪʝ ʩʘ ʙʘʟʠʨʘʥʠ ʥʘ ʬʠʟʠʯʥʠʷ ʢʦʥʪʨʘʩʪ ʤʝʞʜʫ ʪʲʨʩʝʥʠʷ ʦʙʝʢʪ ʠ 

ʦʙʢʨʲʞʘʚʘʱʘʪʘ ʛʦ ʩʢʘʣʘ 

ɻʝʦʬʠʟʠʯʥʠʷʪ ʨʝʟʫʣʪʘʪ ʟʘʚʠʩʠ ʦʪ ʨʘʟʤʝʨʘ ʥʘ ʮʝʣʪʘ ʚʲʚ ʚʟʘʠʤʦʚʨʲʟʢʘ 

ʩ ʜʲʣʙʦʯʠʥʘʪʘ Ⱬ, ʢʘʢʪʦ ʠ ʢʦʥʪʨʘʩʪʘ Ⱬ ʩ ʦʙʢʨʲʞʘʚʘʱʘʪʘ ʷ ʩʢʘʣʘ (Chalikakis, 
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2011). ʈʘʟʤʝʨʲʪ ʥʘ ʢʘʨʩʪʦʚʠʪʝ ʦʙʝʢʪʠ ʦʙʠʢʥʦʚʝʥʦ ʝ ʤʘʣʲʢ, ʩ ʠʟʢʣʶʯʝʥʠʝ ʥʘ 

ʧʝʱʝʨʠʪʝ, ʢʦʠʪʦ ʩʘ ʧʦ-ʛʦʣʝʤʠ, ʥʦ ʯʝʩʪʦ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ ʥʘ ʧʦ-ʛʦʣʷʤʘ 

ʜʲʣʙʦʯʠʥʘ. ɻʝʦʬʠʟʠʯʥʠʪʝ ʘʥʦʤʘʣʠʠ ʩʘ ʚ ʦʙʨʘʪʥʦʧʨʦʧʦʨʮʠʦʥʘʣʥʘ 

ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʨʘʟʩʪʦʷʥʠʝʪʦ ʤʝʞʜʫ ʪʦʯʢʘʪʘ ʥʘ ʥʘʙʣʶʜʝʥʠʝ ʠ ʦʙʝʢʪʘ ï ʩ 

ʥʘʨʘʩʪʚʘʥʝ ʥʘ ʨʘʟʩʪʦʷʥʠʝʪʦ, ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʘʥʦʤʘʣʠʷʪʘ ʥʘʤʘʣʷʚʘ. ʄʝʪʦʜʠʪʝ 

ʩʘ ʜʦʧʲʣʥʠʪʝʣʥʦ ʦʛʨʘʥʠʯʝʥʠ ʦʪ ʠʟʙʦʨʘ ʥʘ ʩʪʲʧʢʘ (ʨʘʟʩʪʦʷʥʠʝ ʤʝʞʜʫ ʤʝʩʪʘʪʘ 

ʥʘ ʥʘʙʣʶʜʝʥʠʝ), ʜʠʩʢʨʝʪʠʟʠʨʘʱʘ ʧʦʣʝʪʦ, ʠ ʪʷʭʥʘʪʘ ʩʝʪʠʚʥʦʩʪ ʚ ʜʲʣʙʦʯʠʥʘ. 

ɺʘʞʥʦ ʝ ʜʘ ʩʝ ʠʤʘ ʧʨʝʜʚʠʜ, ʯʝ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʚʩʝʢʠ ʤʝʪʦʜ ʝ ʚ ʪʷʩʥʘ 

ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʥʘʣʠʯʠʝʪʦ ʥʘ ʩʝʜʠʤʝʥʪʠ (Chalikakis, 2011). ʊʷʭʥʘʪʘ ʧʣʲʪʥʦʩʪ 

ʠ ʢʦʥʩʠʩʪʝʥʮʠʷ (ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʛʣʠʥʘ, ʧʣʲʪʥʦʩʪ, ʥʘʣʠʯʠʝ ʥʘ ʚʦʜʘ ʠ ʪ.ʥ.) 

ʤʦʞʝ ʟʥʘʯʠʪʝʣʥʦ ʜʘ ʧʦʚʣʠʷʝ ʚʲʨʭʫ ʣʦʢʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʮʝʣʪʘ ʥʘʨʝʜ ʩ 

ʫʚʝʣʠʯʘʚʘʥʝʪʦ ʥʘ ʜʲʣʙʦʯʠʥʘʪʘ. ʅʘʣʠʯʠʝʪʦ, ʜʝʙʝʣʠʥʘʪʘ ʠ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ 

ʝʧʠʢʘʨʩʪʦʚʘʪʘ ʟʦʥʘ ʩʲʱʦ ʝ ʦʪ ʛʦʣʷʤʦ ʟʥʘʯʝʥʠʝ. ɿʘ ʚʩʷʢʘ ʟʘʜʘʯʘ ʩʝ 

ʧʨʝʧʦʨʲʯʚʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʧʦʥʝ ʝʜʠʥ ʤʝʪʦʜ, ʘ ʢʦʤʙʠʥʠʨʘʥʝʪʦ ʠʤ ʝ 

ʧʨʝʧʦʨʲʯʠʪʝʣʥʦ ʚʠʥʘʛʠ, ʢʦʛʘʪʦ ʩʝ ʮʝʣʠ ʧʦʣʫʯʘʚʘʥʝʪʦ ʥʘ ʧʦ-ʜʦʙʲʨ ʤʦʜʝʣ ʥʘ 

ʢʘʨʩʪʦʚʠʪʝ ʦʙʝʢʪʠ. ʆʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʩʧʝʮʠʬʠʯʥʠʪʝ ʦʩʦʙʝʥʦʩʪʠ ʥʘ ʚʩʝʢʠ 

ʢʘʨʩʪʦʚ ʨʘʡʦʥ, ʧʨʠʣʦʞʠʤʦʩʪʪʘ ʥʘ ʚʩʝʢʠ ʦʪʜʝʣʝʥ ʤʝʪʦʜ ʚʘʨʠʨʘ. ʇʦ ʪʘʟʠ 

ʧʨʠʯʠʥʘ ʧʨʝʜʚʘʨʠʪʝʣʥʠʪʝ ʧʨʦʫʯʚʘʥʠʷ ʥʘ ʠʟʩʣʝʜʚʘʥʘʪʘ ʪʝʨʠʪʦʨʠʷ ʩʘ ʩʠʣʥʦ 

ʧʨʝʧʦʨʲʯʠʪʝʣʥʠ ʟʘ ʧʨʦʚʝʨʢʘ ʥʘ ʘʜʝʢʚʘʪʥʦʩʪʪʘ ʥʘ ʠʟʙʨʘʥʠʪʝ ʤʝʪʦʜʠ ʠʣʠ 

ʪʝʭʥʠʢʠ. ʂʘʪʝʛʦʨʠʯʥʠʷʪ ʦʪʛʦʚʦʨ ʥʘ ʚʲʧʨʦʩʘ ʢʲʜʝ, ʢʘʢʚʦ ʠ ʢʦʣʢʦ ʝ ʩʢʨʠʪʦ 

ʧʦʜ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʦʩʪʘʚʘ ʧʨʠʦʨʠʪʝʪ ʥʘ ʩʦʥʜʘʞʠʪʝ, ʥʦ ʝʢʦʣʦʛʠʯʥʠʷʪ 

ʬʘʢʪʦʨ ʠ ʠʢʦʥʦʤʠʯʝʩʢʠʷʪ ʠʥʪʝʨʝʩ ʧʦʜʜʲʨʞʘʪ ʩʠʣʝʥ ʠʥʪʝʨʝʩ ʚʲʨʭʫ 

ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʥʘ ʠʥʜʠʨʝʢʪʥʠʪʝ ʛʝʦʬʠʟʠʯʥʠ ʩʧʦʩʦʙʠ. 

 

1.4. ɿʅɸʏʀʄʆʉʊ 

ɺ ʦʩʥʦʚʘʪʘ ʥʘ ʩʠʣʥʠʷ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʠʥʪʝʨʝʩ ʢʲʤ ʣʦʢʘʣʠʟʠʨʘʥʝʪʦ 

ʥʘ ʢʫʭʠʥʠ, ʟʘʨʦʜʠʣ ʩʝ ʧʨʝʜʠ ʧʦʚʝʯʝ ʦʪ ʧʦʣʦʚʠʥ ʚʝʢ ʠ ʩ ʥʝʧʨʝʢʲʩʥʘʪʦ 

ʥʘʨʘʩʪʚʘʱʘ ʧʦʧʫʣʷʨʥʦʩʪ, ʩʪʦʷʪ ʧʨʦʙʣʝʤʠ ʦʪ ʥʘʡ-ʨʘʟʣʠʯʥʦ ʝʩʪʝʩʪʚʦ. 

ʆʩʥʦʚʥʠʪʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʟʘ ʢʦʠʪʦ ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʪʘʟʠ ʟʘʜʘʯʘ ʝ ʦʪ ʦʩʦʙʝʥʘ 

ʚʘʞʥʦʩʪ, ʩʘ ʢʣʘʩʠʬʠʮʠʨʘʥʠ ʚ ʩʣʝʜʥʠʪʝ ʛʨʫʧʠ (Palmer, 2007): 

¶ ɺʦʜʦʩʥʘʙʜʷʚʘʥʝ 

ʂʘʨʩʪʲʪ ʧʦʢʨʠʚʘ ʤʝʞʜʫ 10 ʠ 20% ʦʪ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʠ ʦʩʠʛʫʨʷʚʘ 

ʤʝʞʜʫ 40 ʠ 50% ʦʪ ʧʠʪʝʡʥʘʪʘ ʚʦʜʘ ʥʘ ʧʣʘʥʝʪʘʪʘ (Brinkmann, 2012), ʢʦʝʪʦ 

ʦʙʫʩʣʘʚʷ ʥʘʣʠʯʠʝʪʦ ʥʘ ʤʥʦʛʦ ʩʝʣʠʱʘ ʠʤʝʥʥʦ ʚ ʨʘʡʦʥʠʪʝ ʥʘ ʢʘʨʩʪʦʚʠʪʝ 

ʚʦʜʦʠʟʪʦʯʥʠʮʠ. ʊʦʚʘ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʧʦʨʘʞʜʘ ʨʝʜʠʮʘ ʠʥʞʝʥʝʨʥʠ ʧʨʦʙʣʝʤʠ ʠ 
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ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʥʘ ʩʨʝʜʘʪʘ, ʩʚʲʨʟʘʥʠ ʩ ʧʨʘʚʠʣʥʦʪʦ ʝʢʩʧʣʦʘʪʠʨʘʥʝ ʠ 

ʛʨʠʞʘ ʟʘ ʧʨʠʨʦʜʥʠʷ ʨʝʩʫʨʩ. ʀʩʪʦʨʠʷʪʘ ʧʦʟʥʘʚʘ ʩʣʫʯʘʠ, ʧʨʠ ʢʦʠʪʦ ʥʝʪʦʯʥʘʪʘ, 

ʥʝʧʲʣʥʘ ʠ ʝʜʥʦʩʪʨʘʥʥʘ ʦʮʝʥʢʘ ʥʘ ʧʦʜʟʝʤʥʠʪʝ ʨʝʟʝʨʚʦʘʨʠ ʜʦʚʝʞʜʘ ʜʦ 

ʪʨʘʛʠʯʥʠ ʧʦʩʣʝʜʩʪʚʠʷ. 

¶ ʀʥʞʝʥʝʨʥʠ ʧʨʠʣʦʞʝʥʠʷ 

ʇʨʦʝʢʪʠʪʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠʪʝ ʠʥʞʝʥʝʨʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʛʨʘʥʜʠʦʟʥʠ, ʥʦ 

ʩʘ ʚ ʪʷʩʥʘ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʩʪʘʙʠʣʥʘʪʘ ʦʩʥʦʚʘ. ʂʘʨʩʪʲʪ ʧʨʝʜʣʘʛʘ ʩʣʦʞʥʠ, 

ʨʠʩʢʦʚʠ ʫʩʣʦʚʠʷ, ʢʦʠʪʦ ʩʘ ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ ʧʦʜʜʘʚʘʥʝ ʥʘ ʬʫʥʜʘʤʝʥʪʠ, 

ʨʘʟʨʫʰʘʚʘʥʝ ʥʘ ʧʲʪʠʱʘ ʠʣʠ ʧʨʦʧʫʢʚʘʥʝ ʥʘ ʷʟʦʚʠʨʥʠ ʩʪʝʥʠ. ʃʦʢʘʣʠʟʠʨʘʥʝʪʦ 

ʥʘ ʜʲʣʙʦʯʠʥʥʦ ʨʘʟʧʦʣʦʞʝʥʠ ʢʫʭʠʥʠ ʝ ʚʘʞʥʘ ʟʘʜʘʯʘ ʚ ʩʲʩʪʘʚʷʥʝʪʦ ʥʘ ʢʘʨʪʠ 

ʟʘ ʦʮʝʥʢʘ ʥʘ ʨʠʩʢʘ, ʦʩʦʙʝʥʦ ʚ ʫʨʙʘʥʠʟʠʨʘʥʠʪʝ ʪʝʨʠʪʦʨʠʠ. ʋʩʪʘʥʦʚʷʚʘʥʝʪʦ 

ʥʘ ʪʷʭʥʦʪʦ ʥʘʣʠʯʠʝ ʧʦʜ ʩʪʨʦʠʪʝʣʥʠ ʧʣʦʱʘʜʢʠ ʠ ʥʘʩʝʣʝʥʠ ʤʝʩʪʘ ʝ ʢʣʶʯʦʚʦ 

ʟʘ ʤʥʦʛʦ ʠʥʞʝʥʝʨʥʠ ʧʨʦʝʢʪʠ. ɽʞʝʛʦʜʥʦ ʟʝʤʥʠʪʝ ʧʨʦʧʘʜʘʥʠʷ ʧʦʨʘʜʠ 

ʧʦʜʟʝʤʥʠ ʢʫʭʠʥʠ ʧʨʠʯʠʥʷʚʘʪ ʟʥʘʯʠʪʝʣʥʠ ʱʝʪʠ ʥʘʚʩʷʢʲʜʝ ʧʦ ʩʚʝʪʘ. 

ʆʩʥʦʚʥʠʪʝ ʛʝʦʪʝʭʥʠʯʝʩʢʠ ʧʨʦʙʣʝʤʠ, ʧʦʨʦʜʝʥʠ ʦʪ ʢʘʨʩʪʘ, ʧʦʧʘʜʘʪ ʚ 

ʥʷʢʦʣʢʦ ʦʩʥʦʚʥʠ ʢʘʪʝʛʦʨʠʠ: 

o ɿʝʤʥʠ ʧʨʦʧʘʜʘʥʠʷ 

ʇʨʦʧʘʜʘʥʠʷʪʘ ʥʘ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʩʘ ʥʘʡ-ʧʦʧʫʣʷʨʥʠʷʪ ʧʨʦʙʣʝʤ, 

ʧʦʨʦʜʝʥ ʦʪ ʥʘʣʠʯʠʝʪʦ ʥʘ ʜʲʣʙʦʯʠʥʥʦ ʨʘʟʧʦʣʦʞʝʥʠ ʢʫʭʠʥʠ. ɺ ʤʘʩʦʚʠʪʝ 

ʤʝʜʠʠ ʥʝ ʣʠʧʩʚʘʪ ʧʨʠʤʝʨʠ ʟʘ ʧʦʛʲʣʥʘʪʠ ʩʛʨʘʜʠ ʠ ʨʘʟʨʫʰʝʥʘ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʦʪ ʚʲʟʥʠʢʥʘʣʠ ʷʤʠ. ɹ̡ ʨʟʠʪʝ ʧʨʦʤʝʥʠ ʚ ʧʦʜʧʦʯʚʝʥʠʪʝ ʚʦʜʠ 

ʢʘʪʦ, ʥʘʧʨʠʤʝʨ, ʫʚʝʣʠʯʘʚʘʥʝ ʠʣʠ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʚʦʜʥʠʪʝ ʥʠʚʘ, ʦʙʠʢʥʦʚʝʥʦ 

ʩʘ ʧʨʠʯʠʥʘʪʘ ʟʘ ʪʷʭ.  

ɽʜʠʥ ʦʪ ʥʘʡ-ʜʨʘʤʘʪʠʯʥʠʪʝ ʧʨʠʤʝʨʠ ʥʘ ʟʝʤʥʠ ʧʨʦʧʘʜʘʥʠʷ ʚ ʠʩʪʦʨʠʷʪʘ 

ʝ ʩʣʫʯʘʷʪ ʥʘ ʠʟʧʦʤʚʘʥʝ ʥʘ ʚʦʜʘ ʦʪ ʟʣʘʪʥʘ ʤʠʥʘ ʚ ʖʞʥʘ ɸʬʨʠʢʘ, ʧʨʠ ʢʦʝʪʦ 

ʥʠʚʦʪʦ ʥʘ ʧʦʜʟʝʤʥʠʪʝ ʚʦʜʠ ʝ ʧʦʥʠʞʝʥʦ ʩ ʥʷʢʦʣʢʦ ʩʪʦʪʠʥ ʤʝʪʨʘ (Palmer, 

2007). ɺ ʦʩʥʦʚʘʪʘ ʦʪ ʜʦʣʦʤʠʪ ʩʝ ʦʙʨʘʟʫʚʘʪ ʥʘʜ 200 ʜʫʧʢʠ ʩ ʜʠʘʤʝʪʲʨ ʜʦ 125 

m ʠ ʜʲʣʙʦʯʠʥʘ ʜʦ 100 m. 

ʅʷʢʦʠ ʧʨʦʧʘʜʘʥʠʷ ʩʘ ʪʦʣʢʦʚʘ ʠʟʫʤʠʪʝʣʥʠ ʩʲʩ ʩʚʦʷ ʤʘʱʘʙ, ʯʝ ʩʘ 

ʥʘʤʝʨʠʣʠ ʤʷʩʪʦ ʚ ʢʣʘʩʘʮʠʷʪʘ Ăʊʦʧ 25 ʥʘ ʥʘʡ-ʚʧʝʯʘʪʣʷʚʘʱʠʪʝ ʟʝʤʥʠ 

ʧʨʦʧʘʜʘʥʠʷ ʥʘ ʚʩʠʯʢʠ ʚʨʝʤʝʥʘñ (Castillo, 2013). ʏʘʩʪ ʦʪ ʪʷʭ ʩʘ ʫʜʠʚʠʪʝʣʥʠ, 

ʦʛʨʦʤʥʠ ʧʦ ʤʘʱʘʙ ʧʨʠʨʦʜʥʠ ʬʝʥʦʤʝʥʠ: ʜʝʧʨʝʩʠʷʪʘ ʂʘʪʘʨʘ ʩ ʰʠʨʠʥʘ 80 km 

ʠ ʜʲʣʞʠʥʘ 120 km, ʦʙʨʘʟʫʚʘʣʘ ʩʝ ʧʨʠ ʧʨʦʧʘʜʘʥʝ ʜʦ ʥʠʚʦʪʦ ʥʘ ʧʦʜʧʦʯʚʝʥʠʪʝ 

ʚʦʜʠ; ɼʷʚʦʣʩʢʘʪʘ ʜʫʧʢʘ ʚ ʊʝʢʩʘʩ, ʉɸʑ ʝ ʚʘʨʦʚʠʢʦʚ ʬʝʥʦʤʝʥ ʩ ʨʘʟʤʝʨʠ 12 ʭ 

18 m ʠ ʜʲʣʙʦʯʠʥʘ 122 ï ʪʷ ʝ ʝʩʪʝʩʪʚʝʥ ʚʝʨʪʠʢʘʣʝʥ ʭʘʙʠʪʘʪ ʟʘ ʦʢʦʣʦ 3 ʤʣʥ. 

ʧʨʠʣʝʧʘ; Ăʅʝʙʝʩʥʘʪʘ ʙʝʟʜʥʘñ ʚ ʂʠʪʘʡ ʝ ʥʘʡ-ʛʦʣʷʤʘʪʘ ʷʤʘ ʚ ʩʚʝʪʘ ʩ ʜʲʣʞʠʥʘ 
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626 m, ʰʠʨʠʥʘ 537 m ʠ ʜʲʣʙʦʯʠʥʘ ʤʝʞʜʫ 511 ʠ 662 m; Ăɻʦʣʷʤʘʪʘ ʩʠʥʷ 

ʜʫʧʢʘñ, ʯʘʩʪ ʦʪ ɹʝʣʠʟʢʠʷ ʙʘʨʠʝʨʝʥ ʨʠʬ, ʝ ʦʙʷʚʝʥʘ ʟʘ ʦʙʝʢʪ ʥʘ ʩʚʝʪʦʚʥʦʪʦ 

ʥʘʩʣʝʜʩʪʚʦ ʥʘ ʖʅɽʉʂʆ ʠ ʝ ʢʣʘʩʠʨʘʥʘ ʧʦʜ ʥʦʤʝʨ 1 ʚ ʢʣʘʩʘʮʠʷʪʘ. ɼʨʫʛʠ ʩʘ 

ʥʝ ʧʦ-ʤʘʣʢʦ ʚʧʝʯʘʪʣʷʚʘʱʠ, ʥʦ ʩʲʩ ʩʚʦʷ ʥʝʛʘʪʠʚʝʥ ʝʬʝʢʪ: ʚʥʝʟʘʧʥʦ ʦʙʨʘʟʫʚʘʣ 

ʩʝ ʢʨʘʪʝʨ ʚ ʛʨʘʜ ɻʚʘʪʝʤʘʣʘ, ʧʦʛʲʣʥʘʣ 30-ʝʪʘʞʥʘ ʩʛʨʘʜʘ ï ʜʚʘʤʘ ʜʫʰʠ ʩʘ 

ʟʘʛʠʥʘʣʠ, ʘ ʥʘʜ 1000 ʩʘ ʝʚʘʢʫʠʨʘʥʠ; ʧʨʦʧʘʜʘʥʝ ʥʘ ʤʘʛʠʩʪʨʘʣʘ ʚ ʄʘʥʠʪʦʙʘ, 

ʂʘʥʘʜʘ ʩ ʜʲʣʞʠʥʘ 200 m ʜʦ 8 m ʧʦʜ ʧʨʦʝʢʪʥʦʪʦ ʥʠʚʦ, ʚʩʣʝʜʩʪʚʠʝ ʥʘ 

ʧʨʦʜʲʣʞʠʪʝʣʥʠ ʜʲʞʜʦʚʝ; ʄʦʥʪ ɻʘʤʙʠʝ ʝ ʛʨʘʜ ʚ ʶʛʦʠʟʪʦʯʥʘ ɸʚʩʪʨʘʣʠʷ ʠ ʝ 

ʨʘʟʧʦʣʦʞʝʥ ʚ ʨʘʡʦʥ ʩ ʛʝʦʛʨʘʬʩʢʠ ʦʩʦʙʝʥʦʩʪʠ, ʚʢʣʶʯʚʘʱʠ ʚʦʜʥʠ ʢʘʥʘʣʠ, 

ʧʝʱʝʨʠ ʠ ʚʫʣʢʘʥʠʯʥʠ ʩʢʘʣʠ ï ʠʟʚʝʩʪʝʥ ʝ ʦʱʝ ʢʘʪʦ Ăɻʨʘʜʲʪ ʥʘ ʢʨʘʪʝʨʠʪʝñ, 

ʟʘʨʘʜʠ ʚʫʣʢʘʥʠʯʥʠʪʝ ʩʠ ʷʤʠ. 

ʅʘʣʠʯʠʝʪʦ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʨʠʩʢʦʚʠʪʝ ʨʘʡʦʥʠ ʚ 

ʠʩʪʦʨʠʯʝʩʢʠ ʧʣʘʥ ʝ ʦʪ ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʧʨʠ ʧʨʦʛʥʦʟʠʨʘʥʝʪʦ ʠ 

ʧʨʝʚʝʥʮʠʷʪʘ ʥʘ ʝʚʝʥʪʫʘʣʥʠ ʙʲʜʝʱʠ ʧʨʦʙʣʝʤʠ. ʇʝʱʝʨʥʠʪʝ ʢʘʨʪʠ ʦʪʨʘʟʷʚʘʪ 

ʪʷʭʥʘʪʘ ʚʨʲʟʢʘ ʩ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʷʤʠʪʝ. ʇʝʱʝʨʠʪʝ ʧʦʟʚʦʣʷʚʘʪ ʜʠʨʝʢʪʥʦ 

ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʧʨʠʯʠʥʠʪʝ, ʢʦʠʪʦ ʧʨʝʜʠʟʚʠʢʚʘʪ ʟʝʤʥʠʪʝ ʧʨʦʧʘʜʘʥʠʷ (Palmer, 

2007).  

ɽʩʪʝʩʪʚʝʥʠ ʧʝʱʝʨʠ ʚʲʚ ʚʘʨʦʚʠʢ ʦʙʠʢʥʦʚʝʥʦ ʩʘ ʧʦ-ʩʪʘʙʠʣʥʠ ʚ 

ʩʨʘʚʥʝʥʠʝ ʩ ʠʟʢʫʩʪʚʝʥʠʪʝ ʪʫʥʝʣʠ. ʅʝʬʦʨʤʘʣʥʠʪʝ ʫʢʘʟʘʥʠʷ ʦʧʨʝʜʝʣʷʪ 

ʟʝʤʥʘʪʘ ʦʩʥʦʚʘ ʢʘʪʦ ʩʠʛʫʨʥʘ ʧʨʠ ʜʝʙʝʣʠʥʘ ʥʘ ʩʣʦʷ ʨʘʚʥʘ ʠʣʠ ʧʦ-ʛʦʣʷʤʘ ʦʪ 

ʰʠʨʠʥʘʪʘ ʥʘ ʧʝʱʝʨʘʪʘ (Waltham, 2003). ʇʦʚʝʯʝʪʦ ʦʪ ʪʷʭ ʩʘ ʥʘ ʜʦʩʪʘʪʲʯʥʘ 

ʛʦʣʷʤʘ ʜʲʣʙʦʯʠʥʘ, ʪʘʢʘ ʯʝ ʥʝ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʧʨʦʙʣʝʤ ʟʘ ʤʘʩʦʚʠʪʝ ʠʥʞʝʥʝʨʥʠ 

ʨʘʙʦʪʠ. ʇʦʪʝʥʮʠʘʣʥʠʷʪ ʨʠʩʢ ʝ ʦʪ ʧʣʠʪʢʦ ʨʘʟʧʦʣʦʞʝʥʠ ʢʫʭʠʥʠ ʩ ʛʦʣʝʤʠ 

ʨʘʟʤʝʨʠ. ɺ ʫʤʝʨʝʥʠʪʝ ʨʝʛʠʦʥʠ ʭʘʨʘʢʪʝʨʥʠ ʩʘ ʧʝʱʝʨʥʠʪʝ ʧʘʩʘʞʠ ʩ ʨʘʟʤʝʨ 

ʧʦʜ 10 m, ʜʦʢʘʪʦ ʚʲʚ ʚʣʘʞʥʠʪʝ ʪʨʦʧʠʮʠ ʪʝ ʜʦʩʪʠʛʘʪ ʜʦ 30 m. 

o ʊʝʯʦʚʝ ʥʘ ʨʝʟʝʨʚʦʘʨʠ ʠ ʪʫʥʝʣʠ 

ʇʨʦʪʠʯʘʥʝʪʦ ʥʘ ʨʝʟʝʨʚʦʘʨʠʪʝ ʝ ʜʨʫʛ ʪʠʧʠʯʝʥ ʟʘ ʢʘʨʩʪʘ ʧʨʦʙʣʝʤ. 

ʗʟʦʚʠʨʥʘʪʘ ʢʦʥʩʪʨʫʢʮʠʷ ʧʦʨʘʞʜʘ ʠʟʢʣʶʯʠʪʝʣʥʠ ʥʘʪʦʚʘʨʚʘʥʠʷ, ʢʦʠʪʦ ʚʦʜ̫ʪ 

ʜʦ ʥʝʩʪʘʙʠʣʥʦʩʪ ʥʘ ʦʩʥʦʚʘʪʘ, ʧʨʦʧʫʢʚʘʥʝ ʥʘ ʩʢʘʣʘʪʘ, ʧʦʜʟʝʤʥʘ ʝʨʦʟʠʷ ʠ 

ʫʩʢʦʨʝʥʦ ʨʘʟʪʚʘʨʷʥʝ (Palmer, 2007). ɻʦʣʷʤʘ ʯʘʩʪ ʦʪ ʧʦʩʪʨʦʝʥʠʪʝ ʚʲʨʭʫ ʢʘʨʩʪ 

ʨʝʟʝʨʚʦʘʨʠ ʧʨʦʪʠʯʘʪ, ʘ ʥʷʢʦʠ ʦʪ ʪʷʭ ʥʝ ʩʝ ʟʘʧʲʣʚʘʪ ʩ ʚʦʜʘ ʠʟʦʙʱʦ.  

ʅʘʡ-ʚʠʩʦʢʠʪʝ ʨʝʛʠʩʪʨʠʨʘʥʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʪʝʯʦʚʝ ʩʘ 26 m3/ʩʝʢ. ʧʨʠ 

ʪʫʨʩʢʠʷ ʷʟʦʚʠʨ ʂʝʙʘʥ ʠ 25 m3/ʩʝʢ. ʧʨʠ ʯʝʨʥʦʛʦʨʩʢʠʷ ɺʨʘʪʘʯ (Milanovic, 

2004). ʇʦ ʚʨʝʤʝ ʥʘ ʩʪʨʦʠʪʝʣʩʪʚʦʪʦ ʥʘ ʂʝʙʘʥ, ʦʢʦʣʦ 30 ʧʝʱʝʨʠ ʩʘ ʟʘʧʲʣʥʝʥʠ 

ʩ ʙʣʦʢʦʚʝ ʦʪ ʦʩʥʦʚʥʘʪʘ ʩʢʘʣʘ, ʧʷʩʲʢ ʠ ʛʣʠʥʘ, ʢʘʪʦ ʝʬʝʢʪʲʪ ʦʪ ʪʦʚʘ ʦʙʘʯʝ ʝ 

ʤʘʣʲʢ.  
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ʗʟʦʚʠʨʲʪ ɸʥʢʦʨ ʚ ʩʝʚʝʨʦʟʘʧʘʜʝʥ ʋʘʡʦʤʠʥʛ, ʉɸʑ ʝ ʩʲʦʨʲʞʝʥʠʝ, 

ʩʲʟʜʘʜʝʥʦ ʧʦ ʚʨʝʤʝ ʥʘ ʙʫʤ ʚ ʷʟʦʚʠʨʥʦʪʦ ʩʪʨʦʠʪʝʣʩʪʚʦ ʧʨʝʟ 50-ʪʝ ʠ 60-ʪʝ 

ʛʦʜʠʥʠ ʥʘ XX ʚʝʢ (Jarvis, 2003).  ʇʦʩʪʨʦʝʥ ʚʲʨʭʫ ʚʘʨʦʚʠʢʦʚ ʢʘʨʩʪ, ʧʨʠ 

ʥʝʛʦʚʦʪʦ ʟʘʚʠʨʷʚʘʥʝ ʟʘʧʦʯʚʘʪ ʜʘ ʩʝ ʦʙʨʘʟʫʚʘʪ ʛʦʣʝʤʠ ʧʦ ʨʘʟʤʝʨ ʟʝʤʥʠ 

ʧʨʦʧʘʜʘʥʠʷ ʧʦʜ ʠ ʦʢʦʣʦ ʥʝʛʦ. ʇʨʠ ʥʘʡ-ʛʦʣʷʤʘʪʘ ʜʝʧʨʝʩʠʷ ʝ ʠʟʛʨʘʜʝʥʘ ʜʠʛʘ, 

ʥʘʤʘʣʷʚʘʡʢʠ 55% ʦʪ ʥʝʛʦʚʠʷ ʢʘʧʘʮʠʪʝʪ. ɺʲʧʨʝʢʠ ʜʝʩʝʪʠʣʝʪʠʷʪʘ ʧʦʩʚʝʪʝʥʠ 

ʥʘ ʩʢʲʧʠ ʧʨʦʫʯʚʘʥʠʷ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝʪʦ ʤʫ, ʧʨʦʜʲʣʞʘʚʘʱʦʪʦ ʠʟʪʠʯʘʥʝ ʥʝ 

ʧʦʟʚʦʣʷʚʘ ʨʝʟʝʨʚʦʘʨʲʪ ʜʘ ʜʦʩʪʠʛʥʝ ʜʦʨʠ ʤʘʣʢʘ ʯʘʩʪ ʦʪ ʨʝʜʫʮʠʨʘʥʠʷ 

ʢʘʧʘʮʠʪʝʪ. 

ʅʘʧʨʘʚʣʝʥʠʷʪʘ, ʧʦ ʢʦʠʪʦ ʩʝ ʨʘʟʚʠʚʘʪ ʧʝʱʝʨʠʪʝ, ʤʦʛʘʪ ʜʘ ʧʦʩʣʫʞʘʪ ʧʨʠ 

ʧʨʦʛʥʦʟʠʨʘʥʝʪʦ ʥʘ ʝʚʝʥʪʫʘʣʥʠ ʪʝʯʦʚʝ ʚ ʨʝʟʝʨʚʦʘʨʠʪʝ (Palmer, 2007). ɿʘ 

ʦʮʝʥʢʘʪʘ ʥʘ ʪʦʟʠ ʧʨʦʙʣʝʤ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʧʦʟʥʘʚʘ ʤʝʭʘʥʠʟʤʲʪ, ʧʦ ʢʦʡʪʦ 

ʩʝ ʬʦʨʤʠʨʘʪ ʧʝʱʝʨʠʪʝ ʚ ʨʘʟʪʚʦʨʠʤʠʪʝ ʩʢʘʣʠ. ʆʩʦʙʝʥʦ ʚʠʩʦʢʠ ʩʪʦʡʥʦʩʪʠ ʥʘ 

ʨʘʟʪʚʘʨʷʥʝʪʦ ʩʝ ʜʦʩʪʠʛʘʪ ʚ ʤʦʤʝʥʪʘ, ʢʦʛʘʪʦ ʟʘʧʦʯʚʘ ʟʘʚʠʨʷʚʘʥʝʪʦ. 

ʋʚʝʣʠʯʝʥʦʪʦ ʥʘʣʷʛʘʥʝ ʧʨʠ ̫ʟʦʚʠʨʠʪʝ ʜʦʧʨʠʥʘʩʷ ʟʘ ʧʨʝʤʘʭʚʘʥʝ ʥʘ 

ʥʘʪʨʫʧʘʥʠʪʝ ʩʝʜʠʤʝʥʪʠ ʚ ʩʲʱʝʩʪʚʫʚʘʱʠ ʧʦʜʟʝʤʥʠ ʢʘʥʘʣʠ. ɼʦʨʠ ʢʦʛʘʪʦ 

ʢʘʥʘʣʠʪʝ ʩʝ ʫʚʝʣʠʯʘʪ ʩʲʚʩʝʤ ʤʘʣʢʦ, ʧʦʪʦʢʲʪ ʧʨʝʟ ʪʷʭ ʟʥʘʯʠʪʝʣʥʦ ʥʘʨʘʩʪʚʘ.  

ʇʨʝʟ 30-ʪʝ ʛʦʜʠʥʠ ʥʘ XX ʚʝʢ ʋʧʨʘʚʘʪʘ ʥʘ ɼʦʣʠʥʘʪʘ ʊʝʥʝʩʠ (ʬʝʜʝʨʘʣʥʘ 

ʠʥʩʪʠʪʫʮʠʷ, ʩʦʙʩʪʚʝʥʦʩʪ ʥʘ ʜʲʨʞʘʚʘʪʘ) ʠʟʚʲʨʰʚʘ ʤʥʦʞʝʩʪʚʦ ʩʦʥʜʘʞʠ ʚ 

ʙʘʩʝʡʥʘ ʥʘ ʨʝʢʘʪʘ ʚ ʶʛʦʠʟʪʦʯʥʘʪʘ ʯʘʩʪ ʥʘ ʉɸʑ ʥʘ ʤʝʩʪʘ, ʧʨʝʜʚʠʜʝʥʠ ʟʘ 

ʷʟʦʚʠʨʥʦ ʩʪʨʦʠʪʝʣʩʪʚʦ (Palmer, 2007). ɻʦʣʷʤʘ ʯʘʩʪ ʦʪ ʪʷʭ ʩʘ ʚ ʢʘʨʙʦʥʘʪʥʠ 

ʩʢʘʣʠ. ɿʘ ʜʘ ʜʦʢʫʤʝʥʪʠʨʘ ʥʘʣʠʯʠʝʪʦ ʥʘ ʧʦʜʟʝʤʥʠ ʨʝʯʥʠ ʢʘʥʘʣʠ, ʧʦʣʫʯʝʥʠ 

ʧʨʠ ʨʘʟʪʚʘʨʷʥʝʪʦ ʥʘ ʩʢʘʣʠʪʝ, ʩʘ ʠʟʩʣʝʜʚʘʥʠ ʩʦʥʜʘʞʥʠʪʝ ʨʝʟʫʣʪʘʪʠ, ʢʘʢʪʦ ʠ 

ʧʝʱʝʨʠʪʝ ʩ ʧʨʷʢ ʜʦʩʪʲʧ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʦʙʠʚʠ ʩ ʛʦʣʷʤ ʜʠʘʤʝʪʲʨ. 

ʈʝʛʠʩʪʨʠʨʘʥʠ ʩʘ ʭʠʣʷʜʠ ʢʫʭʠʥʠ, ʥʷʢʦʠ ʦʪ ʢʦʠʪʦ ʜʦ 68 m ʧʦʜ ʨʝʯʥʦʪʦ ʥʠʚʦ ʩ 

ʚʠʩʦʯʠʥʘ ʜʦ 20 m.  

ʇʦʚʝʯʝʪʦ ʦʪ ʢʫʭʠʥʠʪʝ ʦʪʚʝʞʜʘʪ ʟʥʘʯʠʪʝʣʥʠ ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʘ. 

ɼʝʪʨʠʪʥʠʪʝ ʩʝʜʠʤʝʥʪʠ ʟʘʧʲʣʚʘʪ ʠʟʮʷʣʦ ʠʣʠ ʯʘʩʪʠʯʥʦ ʥʷʢʦʠ ʢʫʭʠʥʠ ʩ 

ʨʘʟʤʝʨʠ ʥʘ ʟʲʨʥʘʪʘ ʦʪ ʛʣʠʥʘ ʜʦ ʛʦʣʝʤʠ ʩʢʘʣʥʠ ʙʣʦʢʦʚʝ. ʅʷʤʘ ʷʩʥʘ 

ʟʘʚʠʩʠʤʦʩʪ ʤʝʞʜʫ ʩʝʜʠʤʝʥʪʥʦʪʦ ʟʘʧʲʣʚʘʥʝ ʠ ʜʲʣʙʦʯʠʥʘʪʘ ʥʘ ʢʫʭʠʥʘʪʘ, ʥʦ 

ʩʦʥʜʘʞʠʪʝ ʧʦʢʘʟʚʘʪ, ʯʝ ʩ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʜʲʣʙʦʯʠʥʘʪʘ ʙʨʦʷʪ ʥʘ ʢʫʭʠʥʠʪʝ 

ʥʘʤʘʣʷʚʘ. ʅʘʡ-ʛʦʣʝʤʠʪʝ ʠ ʤʥʦʛʦʙʨʦʡʥʠ ʦʪʚʦʨʠ ʥʘ ʧʣʦʱʘʜʢʠʪʝ ʥʘ ʋɼʊ ʩʘ 

ʥʘʜ ʨʝʯʥʦʪʦ ʥʠʚʦ, ʘ ʪʝʟʠ ʧʦʜ ʥʝʛʦ ʩʝ ʩʲʛʣʘʩʫʚʘʪ ʩ ʢʦʥʮʝʧʪʫʘʣʥʠʪʝ ʤʦʜʝʣʠ ʥʘ 

ʧʝʱʝʨʥʦ ʨʘʟʚʠʪʠʪʠʝ.  

ʇʨʝʟ 1973 ʛ. ʚ ʝʢʩʧʣʦʘʪʘʮʠʷ ʚʣʠʟʘ ʚʦʜʝʥ ʨʝʟʝʨʚʦʘʨ ʥʘ ʨʝʢʘ ɹʦʣʶʥʯʠʮʘ 

ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʧʦʣʫʩʪʨʦʚ ʀʩʪʨʠʷ, ʍʲʨʚʘʪʠ.̫ ʂʘʨʩʪʦʚʘʪʘ ʦʩʥʦʚʘ 

ʧʨʝʜʠʟʚʠʢʚʘ ʜʦʪʦʣʢʦʚʘ ʛʦʣʝʤʠ ʟʘʛʫʙʠ, ʯʝ ʧʲʨʚʦʥʘʯʘʣʥʠʪʝ ʥʘʤʝʨʝʥʠʷ ʟʘ 
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ʠʟʧʦʣʟʚʘʥʝʪʦ ʤʫ ʟʘ ʥʘʧʦʷʚʘʥʝ ʩʝ ʦʢʘʟʚʘʪ ʥʝʦʩʲʱʝʩʪʚʠʤʠ. ɺ ʧʝʨʠʦʜʘ  1977-

2005 ʛ. ʩʨʝʜʥʠʷʪ ʛʦʜʠʰʝʥ ʦʙʝʤ ʝʜʚʘ ʜʦʩʪʠʛʘ 8% ʦʪ ʧʲʣʥʠʷ ʢʘʧʘʮʠʪʝʪ 

(Bonacci, Rubinic, 2008). ʇʨʠ ʚʩʷʢʦ ʥʝʛʦʚʦ ʟʘʧʲʣʚʘʥʝ ʚʦʜʘʪʘ ʩʝ ʧʨʦʩʤʫʢʚʘ ʚ 

ʤʥʦʞʝʩʪʚʦʪʦ ʥʦʚʠ ʜʫʧʢʠ, ʦʪʚʦʨʠʣʠ ʩʝ ʚ ʩʝʜʤʠʥʝʪʥʠʷ ʩʣʦʡ. ʇʦʜʦʙʝʥ ʝ ʠ 

ʧʨʦʙʣʝʤʲʪ ʩ ʨʝʟʝʨʚʦʘʨʘ ʈʠʯʠʮʝ, ʍʲʨʚʘʪʠʷ, ʠʟʛʨʘʜʝʥ ʚʲʨʭʫ ʜʠʥʘʨʩʢʠ ʢʘʨʩʪ 

(Bonacci, Roje-Bonacci, 2008). 

ʊʫʥʝʣʥʦʪʦ ʩʪʨʦʠʪʝʣʩʪʚʦ ʩʲʱʦ ʝ ʧʦʚʣʠʷʥʦ. ʄʝʞʜʫ 1984 ʠ 1993 ʛ. ʩʘ 

ʢʦʥʩʪʨʫʠʨʘʥʠ 31 km ʪʫʥʝʣʠ ʥʘ ʜʲʣʙʦʯʠʥʘ 80-100 m ʚ ʩʠʣʫʨʩʢʠʷ ʥʠʘʛʘʨʩʢʠ 

ʜʦʣʦʤʠʪ ʧʦʜ ʄʠʫʦʢʠ, ʱʘʪʘ ʋʠʩʢʦʥʩʠʥ ʢʘʪʦ ʯʘʩʪ ʯʘʩʪ ʦʪ ʧʨʦʛʨʘʤʘ ʟʘ 

ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʟʘʤʲʨʩʷʚʘʥʝʪʦ (Palmer, 2007). ʉʚʲʨʟʘʥʠʪʝ ʩ ʢʘʨʩʪʘ 

ʫʩʣʦʞʥʝʥʠʷ ʦʙʘʯʝ ʧʨʝʚʠʰʘʚʘʪ ʙʶʜʞʝʪʘ ʩ 50 ʤʣʥ. ʜʦʣʘʨʘ ʠ ʜʦʚʝʞʜʘʪ ʜʦ 

ʧʨʠʢʣʶʯʚʘʥʝ ʥʘ ʧʨʦʝʢʪʘ ʩʲʩ ʟʘʢʲʩʥʝʥʠʝ ʦʪ 9 ʤʝʩʝʮʘ.  

ɿʘʧʫʰʚʘʥʝʪʦ ʥʘ ʢʘʨʩʪʦʚʠʪʝ ʢʘʥʘʣʠ ʠʟʠʩʢʚʘ ʟʥʘʯʠʪʝʣʥʠ ʧʦ ʤʘʱʘʙ 

ʜʝʡʥʦʩʪʠ, ʘ ʢʘʧʩʫʣʦʚʘʥʝʪʦ ʥʘ ʚʩʠʯʢʠ ʪʷʭ ʥʘ ʧʨʘʢʪʠʢʘ ʝ ʥʝʚʲʟʤʦʞʥʦ. 

ʈʘʚʥʦʩʤʝʪʢʘʪʘ ʝ, ʯʝ ʚʩʠʯʢʠ ʧʦʣʟʠ ʦʪ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʪʘʢʠʚʘ ʩʲʦʨʲʞʝʥʠʷ 

ʚʲʨʭʫ ʧʦʜʦʙʥʠ ʢʘʨʩʪʦʚʠ ʩʠʩʪʝʤʠ ʩʝ ʦʙʝʟʮʝʥʷʚʘʪ ʦʪ ʟʘʛʫʙʠʪʝ ʟʘʨʘʜʠ ʙʦʨʙʘ ʩ 

ʪʝʯʦʚʝʪʝ. 

o ʅʝʨʘʚʥʘ ʩʢʘʣʥʘ ʦʩʥʦʚʘ 

ʊʘʤ, ʢʲʜʝʪʦ ʩʢʘʣʥʘ ʦʩʥʦʚʘ ʝ ʧʦʢʨʠʪʘ ʩʘʤʦ ʦʪ ʧʦʯʚʘ ʠʣʠ 

ʥʝʢʦʥʩʦʣʠʜʠʨʘʥʠ ʩʝʜʠʤʝʥʪʠ, ʥʝʡʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʤʦʞʝ ʜʘ ʙʲʜʝ ʜʦʩʪʘ 

ʥʝʨʘʚʥʘ. ʊʝʟʠ ʩʚʦʡʩʪʚʘ ʩʘ ʭʘʨʘʢʪʝʨʥʠ ʟʘ ʝʧʠʢʘʨʩʪʘ (Palmer, 2007). 

ʎʝʧʥʘʪʠʥʠʪʝ, ʪʲʥʢʠʪʝ ʟʲʙʝʨʠ ʠ ʥʝʩʪʘʙʠʣʥʠʪʝ ʩʢʘʣʥʠ ʬʨʘʛʤʝʥʪʠ ʩʘ ʪʠʧʠʯʥʠ. 

ʏʝʩʪʦ ʝ ʪʨʫʜʥʦ ʜʘ ʩʝ ʥʘʤʝʨʠ ʩʪʘʙʠʣʥʘ ʦʩʥʦʚʘ ʟʘ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ 

ʬʫʥʜʘʤʝʥʪʠ ʥʘ ʩʛʨʘʜʠ, ʤʦʩʪʦʚʝ ʠ ʜʨʫʛʠ ʥʦʩʝʱʠ ʢʦʥʩʪʨʫʢʮʠʠ. ʄʦʞʝ ʜʘ ʩʝ 

ʥʘʣʦʞʠ ʤʘʱʘʙʥʦ ʮʠʤʝʥʪʠʨʘʥʝ ʠʣʠ ʧʦʣʘʛʘʥʝʪʦ ʥʘ ʜʝʙʝʣʠ ʙʝʪʦʥʥʠ ʧʣʦʯʠ.   

ʇʲʪʥʦʪʦ ʧʨʦʝʢʪʠʨʘʥʝ ʝ ʦʩʦʙʝʥʦ ʩʣʦʞʥʦ ʧʦʨʘʜʠ ʧʨʠʩʲʱʘʪʘ 

ʥʝʩʪʘʙʠʣʥʦʩʪ ʥʘ ʪʝʨʝʥʘ, ʛʦʣʝʤʠʪʝ ʢʦʣʠʯʝʩʪʚʘ ʠʟʢʦʧʠ ʠ ʥʘʩʠʧʠ, 

ʧʣʠʪʢʦʨʘʟʧʦʣʦʞʝʥʠ ʢʫʭʠʥʠ ʠ ʜʨʫʛʠ ʧʨʦʙʣʝʤʠ (British Columbia, 2003). ɺ 

ʜʦʢʣʘʜ ʥʘ (Powers, 2003) ʩʧʝʮʠʬʠʯʥʠʪʝ ʦʙʝʢʪʠ ʥʘ ʧʨʦʫʯʚʘʥʝ ʧʨʠ 

ʧʨʝʫʩʪʨʦʡʩʪʚʦʪʦ ʥʘ ʱʘʪʩʢʘʪʘ ʤʘʛʠʩʪʨʘʣʘ 128 ʚ ʅʶ ʄʝʢʩʠʢʦ ʩʘ 

ʢʣʘʩʠʬʠʮʠʨʘʥʠ ʥʘ ʙʘʟʘ ʩʥʠʤʢʠ, ʪʦʧʦʛʨʘʬʩʢʠ ʢʘʨʪʠ ʠ ʪʝʨʝʥʥʠ ʜʘʥʥʠ ʚ hʝʩʪ 

ʦʩʥʦʚʥʠ ʛʨʫʧʠ. ɽʜʥʘ ʦʪ ʪʷʭ ʩʘ ʧʝʱʝʨʠʪʝ ï ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʘ ʙʣʠʟʦʩʪ ʜʦ 

ʪʨʘʩʝʪʦ ʩʘ ʦʪʢʨʠʪʠ ʧʝʪ ʩ ʧʦ-ʛʦʣʝʤʠ ʨʘʟʤʝʨʠ (ʧʦʟʚʦʣʷʚʘʱʠ ʜʠʨʝʢʪʝʥ ʜʦʩʪʲʧ) 

ʠ ʩʲʦʪʚʝʪʥʦ ʩʘ ʦʙʝʢʪ ʥʘ ʧʦ-ʟʘʜʲʣʙʦʯʝʥ ʘʥʘʣʠʟ.  
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ɺ̡ ʚ ʚʘʨʦʚʠʢʦʚʠʷ ʨʝʛʠʦʥ ʂʨʘʩ2, ʉʣʦʚʝʥʠʷ ʩʘ ʦʪʢʨʠʪʠ ʥʘʜ 350 ʧʝʱʝʨʠ 

ʧʦʜ 70-ʢʠʣʦʤʝʪʨʦʚʘ ʤʘʛʠʩʪʨʘʣʥʘ ʢʦʥʩʪʨʫʢʮʠʷ (Knez, 2012). ʇʦʟʥʘʚʘʥʝʪʦ ʥʘ 

ʦʩʦʙʝʥʦʩʪʠʪʝ ʥʘ ʧʦʚʲʨʭʥʦʩʪʪʘ ʠ ʧʦʜʟʝʤʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʩʧʦʤʘʛʘ ʟʘ 

ʩʚʦʝʙʨʘʟʥʦʪʦ ʧʨʝʜʩʢʘʟʚʘʥʝ ʥʘ ʬʦʨʤʘʪʘ ʠ ʪʠʧʘ ʥʘ ʧʝʱʝʨʠʪʝ ʠ ʧʝʱʝʨʥʠʪʝ 

ʩʠʩʪʝʤʠ ʚ ʨʘʡʦʥʘ. ʊʦʚʘ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʦʯʝʨʪʘʚʘ ʥʘʩʦʢʠ ʧʨʠ ʙʲʜʝʱʦʪʦ 

ʧʣʘʥʠʨʘʥʝ ʥʘ ʪʨʘʩʝʪʘ, ʢʘʪʦ ʧʨʠʦʨʠʪʝʪʠʪʝ ʚʢʣʶʯʚʘʪ ʠʟʙʷʛʚʘʥʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠ 

ʢʘʨʩʪʦʚʠ ʦʙʝʢʪʠ ʢʘʢʪʦ ʦʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʨʠʩʢʦʚʝ ʟʘ ʢʦʥʩʪʨʫʢʮʠʷʪʘ, ʪʘʢʘ ʠ 

ʟʘ oʧʘʟʚʘʥʝʪʦ ʥʘ ʧʝʱʝʨʠʪʝ ʠ ʢʘʨʩʪʦʚʠ ʚʦʜʦʥʦʩʥʠ ʭʦʨʠʟʦʥʪʠ. 

o ʀʟʦʣʘʮʠʷ ʥʘ ʩʢʣʘʜʦʚʝ ʟʘ ʦʪʧʘʜʲʮʠ 

ʄʥʝʥʠʷʪʘ ʟʘ ʠ ʧʨʦʪʠʚ ʩʲʭʨʘʥʝʥʠʝ ʥʘ ʦʪʧʘʜʲʯʥʠ ʤʘʪʝʨʠʘʣʠ ʚ ʢʘʨʩʪʦʚʠ 

ʨʘʡʦʥʠ ʩʘ ʜʦʩʪʘ ʧʨʦʪʠʚʦʨʝʯʠʚʠ. ʅʷʢʦʠ ʛʝʦʣʦʟʠ ʩʤʷʪʘʪ, ʯʝ ʪʘʢʦʚʘ ʭʨʘʥʠʣʠʱʝ 

ʠʤʘ ʧʦʪʝʥʮʠʘʣ ʦʪ ʧʨʦʪʠʯʘʥʝ (Palmer, 2007). ʆʧʨʝʜʝʣʷʥʠ ʢʘʪʦ ʥʝʩʪʘʙʠʣʥʠ, 

ʚʩʝ ʧʘʢ ʢʘʨʩʪʦʚʠʪʝ ʭʨʘʥʠʣʠʱʘ ʩʝ ʩʯʠʪʘʪ ʟʘ ʥʘʡ-ʜʦʙʨʘʪʘ ʩʨʝʜʘ ʟʘ ʩʲʭʨʘʥʝʥʠʝ 

ʥʘ ʦʪʧʘʜʲʮʠ. ɽʚʘʧʦʨʠʪʥʠʪʝ ʩʢʘʣʠ, ʢʘʢʚʠʪʦ ʩʘ ʩʦʣʪʘ ʠ ʛʠʧʩʲʪ, ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 

ʧʦʜʭʦʜʷʱʠ ʟʘ ʩʲʭʨʘʥʝʥʠʝ ʥʘ ʦʪʧʘʜʲʮʠ ʜʲʣʙʦʢʦ ʧʦʜ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ, 

ʢʲʜʝʪʦ ʪʝ ʧʨʦʷʚʷʚʘʪ ʧʣʘʩʪʠʯʥʠ ʩʚʦʡʩʪʚʘ ʠ  ʠʤʧʨʝʛʥʠʨʘʪ ʚʩʠʯʢʠ ʦʩʪʘʥʘʣʠ 

ʜʫʧʢʠ. ɿʘʨʘʜʠ ʥʘʣʷʛʘʥʝʪʦ ʜʲʣʙʦʢʦ ʧʦʜ ʧʦʚʲʨʭʥʦʩʪʪʘ, ʧʫʢʥʘʪʠʥʠʪʝ ʩʘ 

ʨʷʜʢʦʩʪ, ʘ ʠʟʢʫʩʪʚʝʥʠʪʝ ʪʫʥʝʣʠ ʙʲʨʟʦ ʩʝ ʟʘʪʚʘʨʷʪ. ʇʦʟʥʘʚʘʥʝʪʦ ʥʘ 

ʢʘʨʩʪʦʚʘʪʘ ʩʨʝʜʘ  ʝ ʦʪ ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʧʨʦʝʢʪʠʨʘʥʝ ʥʘ ʭʨʘʥʠʣʠʱʘ ʚ 

ʪʘʢʘʚʘ ʩʨʝʜʘ. 

ɼʦʨʠ ʚ ʥʝʢʘʨʩʪʦʚʠ ʟʦʥʠ, ʜʠʨʝʢʪʥʠʪʝ ʧʨʦʫʯʚʘʥʠʷ ʚ ʧʝʱʝʨʠʪʝ ʩʘ ʦʪ 

ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʦʮʝʥʢʘ ʥʘ ʪʷʭʥʘʪʘ ʧʨʠʛʦʜʥʦʩʪ ʟʘ ʩʲʭʨʘʥʝʥʠʝ ʥʘ 

ʦʪʧʘʜʲʮʠ. ɿʘ ʭʨʘʥʠʣʠʱʝʪʦ ʥʘ ʷʜʨʝʥʠ ʦʪʧʘʜʲʮʠ ʚ ʧʣʘʥʠʥʘʪʘ ʖʢʘ, ʱʘʪʘ 

ʅʝʚʘʜʘ ʥʘ ʙʘʟʘ ʤʠʥʝʨʘʣʠʟʘʮʠʷʪʘ ʚ ʞʠʣʠʪʝ ʝ ʩʲʩʪʘʚʝʥʘ ʭʠʧʦʪʝʟʘʪʘ, ʯʝ 

ʨʘʟʣʦʤʠʪʝ ʦʙʣʘʩʪʪʘ ʩʘ ʩʝ ʘʢʪʠʚʠʟʠʨʘʣʠ ʥʘ ʥʷʢʦʣʢʦ ʧʲʪʠ ʚ ʤʠʥʘʣʦʪʦ 

(Dublyansky, 2005). ʊʦʚʘ ʧʦʩʪʘʚʷ ʚʲʧʨʦʩʘ ʜʘʣʠ ʤʷʩʪʦʪʦ ʦʩʠʛʫʨʷʚʘ ʘʜʝʢʚʘʪʥʠ 

ʫʩʣʦʚʠʷ ʟʘ ʠʟʦʣʘʮʠʷ ʚ ʜʲʣʛʦʩʨʦʯʝʥ ʧʣʘʥ. 

¶ ɿʝʤʝʫʩʪʨʦʡʩʪʚʦ 

ɽʬʝʢʪʠʚʥʦʪʦ ʟʝʤʝʫʩʪʨʦʡʩʪʚʦ ʚ ʢʘʨʩʪʦʚʠ ʨʘʡʦʥʠ ʠʟʠʩʢʚʘ ʩʧʝʮʠʘʣʥʦ 

ʚʥʠʤʘʥʠʝ ʚʲʨʭʫ ʜʨʝʥʘʞʥʠʪʝ ʧʨʦʙʣʝʤʠ ʠ ʧʦʯʚʝʥʘʪʘ ʝʨʦʟʠʷ (Palmer, 2007). 

ʆʙʠʢʥʦʚʝʥʦ ʧʦʯʚʠʪʝ ʥʘʜ ʢʘʨʩʪ ʩʘ ʪʲʥʲʢ ʩʣʦʡ ʠ ʠʤʘʪ ʥʠʩʲʢ ʢʘʧʘʮʠʪʝʪ ʥʘ 

ʠʥʬʠʣʪʨʘʮʠʷ. ʇʦʯʚʝʥʘʪʘ ʝʨʦʟʠʷ ʤʦʞʝ ʜʘ ʝ ʩʝʨʠʦʟʥʘ ʧʦ ʩʪʨʲʤʥʠʪʝ ʩʢʣʦʥʦʚʝ, 

ʢʦʠʪʦ ʩʝ ʦʪʚʦʜʥʷʚʘʪ ʚ ʮʝʧʥʘʪʠʥʠ ʠ ʚʲʨʪʦʧʠ. ɻʦʣʷʤʦ ʢʦʣʠʯʝʩʪʚʦ ʧʦʯʚʘ ʩʝ 

ʪʨʘʥʩʧʦʨʪʠʨʘ ʢʘʪʦ ʩʝʜʠʤʝʥʪ ʧʨʝʟ ʧʝʱʝʨʠʪʝ, ʧʦʷʚʷʚʘ ʩʝ ʧʨʠ ʠʟʚʦʨʠʪʝ ʠ ʩʝ 

 
2 ʇʦʥʷʪʠʝʪʦ Ăʢʘʨʩʪñ ʚʩʲʱʥʦʩʪ ʝ ʛʝʨʤʘʥʠʟʠʨʘʥ ʚʘʨʠʘʥʪ ʥʘ ʠʤʝʪʦ ʂʨʘʩ (Williams, 2011) 
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ʦʪʥʘʩʷ ʦʪ ʧʦʚʲʨʭʥʦʩʪʥʠʪʝ ʨʝʢʠ. ʄʲʪʥʦʩʪʪʘ ʥʘ ʠʟʚʦʨʠʪʝ ʠ ʧʝʱʝʨʥʠʪʝ ʚʦʜʠ 

ʧʦ ʚʨʝʤʝ ʥʘ ʥʘʚʦʜʥʝʥʠʷ ʝ ʧʦʢʘʟʘʪʝʣ ʟʘ ʤʘʱʘʙʘ ʥʘ ʪʦʟʠ ʧʨʦʙʣʝʤ. ʇʦ ʪʘʟʠ 

ʧʨʠʯʠʥʘ ʧʨʝʜʧʘʟʥʠʪʝ ʤʝʨʢʠ ʢʘʪʦ ʪʝʨʘʩʠʨʘʥʝ, ʢʦʥʪʫʨʥʘ ʦʨʘʥ ʠ ʥʘʩʘʞʜʝʥʠʷ 

ʩʘ ʦʪ ʦʩʦʙʝʥʦ ʟʥʘʯʝʥʠʝ ʧʨʠ ʢʘʨʩʪʘ. 

ʂʘʨʩʪʦʚʠʪʝ ʧʦʯʚʠ ʨʷʜʢʦ ʩʘ ʠʟʙʠʨʘʥʠ ʟʘ ʩʝʧʪʠʯʥʠ ʷʤʠ (Palmer, 2007). 

ɿʘ ʜʘ ʙʲʜʘʪ ʝʬʝʢʪʠʚʥʠ, ʪʝ ʪʨʷʙʚʘ ʜʘ ʨʘʟʧʦʣʘʛʘʪ ʩ ʧʦʥʝ ʤʝʪʲʨ ʩʨʝʜʥʦ 

ʧʨʦʤʦʢʘʝʤʘ ʧʦʯʚʘ ʟʘ ʜʨʝʥʠʨʘʥʝ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʦʪʧʘʜʥʠʪʝ ʚʦʜʠ ʩʝ ʘʝʨʠʨʘʪ ʠ 

ʬʠʣʪʨʠʨʘʪ. ʊʲʥʢʠʪʝ, ʥʠʩʢʦ ʧʨʦʤʦʢʘʝʤʠ ʧʦʯʚʠ, ʪʠʧʠʯʥʠ ʟʘ ʢʘʨʩʪʘ, ʦʙʘʯʝ ʥʝ 

ʩʘ ʟʘʜʦʚʦʣʠʪʝʣʥʠ. ɿʘʤʲʨʩʝʥʠʪʝ ʚʦʜʠ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʣʝʷʪ ʚ ʦʪʚʦʨʝʥʠ 

ʮʝʧʥʘʪʠʥʠ ʙʝʟ ʧʦʯʪʠ ʥʠʢʘʢʚʦ ʬʠʣʪʨʠʨʘʥʝ, ʟʘʨʘʟʷʚʘʡʢʠ ʧʝʱʝʨʥʠʪʝ ʪʝʯʝʥʠʷ 

ʩʲʩ ʩʣʘʙʦʬʠʣʪʨʠʨʘʥʠ ʦʪʧʘʜʲʮʠ.  

ʅʷʢʦʠ ʪʠʧʦʚʝ ʢʘʨʩʪ ʩʘ ʢʨʝʭʢʠ ʠ ʧʦʜʘʪʣʠʚʠ ʥʘ ʥʝʦʙʨʘʪʠʤʠ ʥʘʨʫʰʝʥʠʷ. 

ʀʟʩʠʯʘʥʝʪʦ ʥʘ ʛʦʨʠ ʚ ʖʛʦʠʟʪʦʯʥʘ ɸʣʷʩʢʘ ʟʘʧʣʘʰʚʘ ʮʝʣʦʩʪʪʘ ʥʘ  ʤʝʩʪʥʘʪʘ 

ʢʘʨʩʪʦʚʘ ʩʠʩʪʝʤʘ ʩʲʩ ʟʘʧʫʰʚʘʥʝ ʥʘ ʧʝʱʝʨʠ ʠ ʧʦʚʲʨʭʥʦʩʪʥʠ ʮʝʧʥʘʪʠʥʠ ʩ 

ʦʩʪʘʥʢʠʪʝ ʦʪ ʧʘʜʥʘʣʠʪʝ ʜʲʨʚʝʪʘ (Schulte, 1998). ʊʷʭʥʦʪʦ ʩʲʭʨʘʥʝʥʠʝ ʝ ʚʘʞʥʦ 

ʟʘ ʚʦʜʥʠʪʝ ʩʠʩʪʝʤʠ, ʞʠʚʦʪʠʥʩʢʠʷ ʭʘʙʠʪʘʪ ʠ ʩʲʭʨʘʥʝʥʠʝʪʦ ʥʘ 

ʘʨʭʝʦʣʦʛʠʯʝʩʢʠ ʘʨʪʝʬʘʢʪʠ. 

 

1.5. ʆɹʆɹʑɽʅʀɽ 

ɿʘ ʠʟʫʯʘʚʘʥʝ ʥʘ ʧʦʜʟʝʤʥʠʷ ʛʝʦʣʦʞʢʠ ʩʪʨʦʝʞ ʠ ʨʝʩʫʨʩʠ ʛʝʦʬʠʟʠʯʥʠʪʝ 

ʤʝʪʦʜʠ ʦʩʠʛʫʨʷʚʘʪ ʰʠʨʦʢʦ ʠ ʙʲʨʟʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʦ ʧʦʢʨʠʪʠʝ, ʥʠʩʢʘ ʮʝʥʘ ʠ 

ʙʲʨʟʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʥʘ ʜʘʥʥʠʪʝ. ʀʥʜʠʨʝʢʪʥʠʷʪ ʠʤ ʩʧʦʩʦʙ ʦʙʘʯʝ ʦʙʫʩʣʘʚʷ 

ʥʝʝʜʥʦʟʥʘʯʥʦʩʪ ʚ ʨʝʰʝʥʠʝʪʦ ʥʘ ʧʨʦʙʣʝʤʘ, ʯʠʠʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʘʩʧʝʢʪ ʝ 

ʟʘʪʨʫʜʥʝʥ ʜʦʧʲʣʥʠʪʝʣʥʦ ʦʪ ʩʧʝʮʠʬʠʯʥʠʪʝ ʫʩʣʦʚʠʷ ʥʘ ʠʟʩʣʝʜʚʘʥʘʪʘ 

ʪʝʨʠʪʦʨʠʷ. 

ʉʲʩ ʟʥʘʯʠʤʠʪʝ ʧʨʦʙʣʝʤʠ, ʢʦʠʪʦ ʧʦʨʘʞʜʘʪ, ʠ ʩʲʱʝʚʨʝʤʝʥʥʦ ʫʥʠʢʘʣʝʥ 

ʭʘʨʘʢʪʝʨ, ʠʟʢʣʶʯʠʪʝʣʥʦ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ ʧʨʝʜ ʫʯʝʥʠʪʝ ʩʝ ʦʢʘʟʚʘʪ 

ʢʦʤʧʣʝʢʩʥʠʪʝ ʢʘʨʩʪʦʚʠ ʩʪʨʫʢʪʫʨʠ, ʘ ʢʫʭʠʥʠʪʝ ʩʘ ʩʝ ʦʙʦʩʦʙʠʣʠ ʢʘʪʦ ʥʘʡ-

ʧʦʧʫʣʷʨʝʥ ʦʙʝʢʪ ʥʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʠʥʪʝʨʝʩ. ʆʪ ʦʩʥʦʚʥʦ ʟʥʘʯʝʥʠʝ ʝ 

ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʪʷʭʥʦʪʦ ʨʘʟʧʦʣʦʞʝʥʠʝ, ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʧʨʷʢ ʜʦʩʪʲʧ, 

ʢʘʢʪʦ ʠ ʨʘʟʤʝʨʠʪʝ ʠʤ ʚ ʩʲʦʪʥʦʰʝʥʠʝ ʩ ʪʷʭʥʘʪʘ ʜʲʣʙʦʯʠʥʘ. 
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2. ʅɽʈɽʐɽʅʀ ʇʈʆɹʃɽʄʀ ï ɺʒɿʄʆɾʅʆʉʊʀ ɿɸ 

ʆʇʊʀʄʀɿʀʈɸʅɽ ʅɸ ʄɽʊʆɼɸ 

ʉʲʚʨʝʤʝʥʥʠʪʝ ʪʝʭʥʠʢʠ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʢʘʨʩʪʘ ʚʢʣʶʯʚʘʪ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʧʨʦʫʯʚʘʥʝ ʠ ʢʘʨʪʠʨʘʥʝ ʥʘ ʧʝʱʝʨʠ, ʛʝʦʬʠʟʠʯʥʠ ʤʝʪʦʜʠ, 

ʢʘʨʪʠʨʘʥʝ ʥʘ ʧʦʚʲʨʭʥʦʩʪʪʘ ʠ ʤʦʜʝʣʠʨʘʥʝ (Ho, 2011). ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ɻʀʉ 

(ʛʝʦʛʨʘʬʩʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ) ʢʘʪʦ ʩʨʝʜʩʪʚʦ ʟʘ ʘʥʘʣʠʟ ʩʲʱʦ ʩʝ 

ʦʯʝʨʪʘʚʘ ʢʘʪʦ ʪʝʥʜʝʥʮʠʷ ʚ ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ʢʘʨʩʪʘ (ʉʣʘʚʦʚʘ, 2017). 

ʇʦ ʮʝʣʠʷ ʩʚʷʪ ʛʝʦʬʠʟʠʯʥʠʪʝ ʤʝʪʦʜʠ ʩʘ ʰʠʨʦʢʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠ ʚ 

ʠʥʞʝʥʝʨʥʠʪʝ, ʭʠʜʨʦʛʝʦʣʦʞʢʠ ʠ ʜʨʫʛʠ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʨʘʟʣʠʯʥʠ ʛʝʦʣʦʞʢʠ 

ʦʙʨʘʟʫʚʘʥʠʷ, ʥʦ ʥʝ ʩʘ ʩʠʩʪʝʤʘʪʠʯʥʦ ʧʨʠʣʘʛʘʥʠ ʚ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʥʘ ʢʘʨʩʪʦʚʠ 

ʩʠʩʪʝʤʠ. ɺʲʧʨʝʢʠ ʧʨʦʚʝʜʝʥʠʪʝ ʜʦ ʤʦʤʝʥʪʘ ʠʟʩʣʝʜʚʘʥʠʷ, ʚʩʝ ʦʱʝ ʣʠʧʩʚʘ 

ʩʪʘʥʜʘʨʪʥʘ, ʢʘʯʝʩʪʚʝʥʘ ʪʝʭʥʠʢʘ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘʣʠʯʠʝʪʦ ʥʘ ʢʫʭʠʥʠ, 

ʧʦʨʘʜʠ ʢʦʝʪʦ ʪʷʭʥʦʪʦ ʣʦʢʘʣʠʟʠʨʘʥʝ ʧʨʦʜʲʣʞʘʚʘ ʜʘ ʙʲʜʝ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ. 

ʆʧʪʠʤʘʣʥʦʪʦ ʨʝʰʝʥʠʝ ʥʘ ʢʣʘʩʠʯʝʩʢʠʷ ʧʨʦʙʣʝʤ ʥʘ ʦʙʨʘʪʥʘʪʘ ʟʘʜʘʯʘ ʝ 

ʦʙʫʩʣʦʚʝʥʦ ʦʪ ʠʟʙʦʨʘ ʥʘ ʘʜʝʢʚʘʪʝʥ ʛʝʦʬʠʟʠʯʝʥ ʤʝʪʦʜ. ɼʦʩʝʛʘʰʥʠʷʪ 

ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʦʧʠʪ ʠ ʪʝʭʥʦʣʦʛʠʯʥʦʪʦ ʨʘʟʚʠʪʠʝ ʚ ʦʙʣʘʩʪʪʘ ʩʘ ʨʝʰʘʚʘʱ 

ʬʘʢʪʦʨ, ʘ ʩʧʝʮʠʬʠʯʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʪʝʢʫʱʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʠʟʙʨʘʥʘʪʘ 

ʪʝʭʥʦʣʦʛʠʷ ʩʘ ʚ ʦʩʥʦʚʘʪʘ ʥʘ ʥʝʡʥʦʪʦ ʧʦʜʦʙʨʝʥʠʝ. 

 

2.1. ʀʉʊʆʈʀʏɽʉʂʆ ʈɸɿɺʀʊʀɽ ʅɸ ʇʈʆɹʃɽʄɸ 

ʇʨʦʚʝʜʝʥʠʪʝ ʠ ʧʫʙʣʠʢʫʚʘʥʠ ʜʦ ʤʦʤʝʥʪʘ ʠʟʩʣʝʜʚʘʥʠʷ ʪʨʫʜʥʦ ʤʦʛʘʪ ʜʘ 

ʙʲʜʘʪ ʦʙʝʢʪ ʥʘ ʩʨʘʚʥʝʥʠʝ ʠ ʢʨʠʪʠʢʘ ʧʦʨʘʜʠ ʨʘʟʥʦʦʙʨʘʟʥʠʷ ʭʘʨʘʢʪʝʨ ʥʘ 

ʦʪʜʝʣʥʠʪʝ ʢʘʨʩʪʦʚʠ ʩʠʩʪʝʤʠ (Chalikakis, 2011). ʉʲʩ ʩʠʛʫʨʥʦʩʪ ʯʘʩʪ ʦʪ ʪʷʭ ʩʘ 

ʠʟʚʲʨʰʝʥʠ ʠ ʧʨʝʜʠ ʪʝʭʥʦʣʦʛʠʯʥʦʪʦ ʦʩʲʚʨʝʤʝʥʷʚʘʥʝ ʥʘ ʦʙʦʨʫʜʚʘʥʝʪʦ ʠ 

ʩʦʬʪʫʝʨʘ, ʦʛʨʘʥʠʯʘʚʘʱʠ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ. ʉʠʩʪʝʤʘʪʠʟʠʨʘʥʝʪʦ ʥʘ 

ʪʝʟʠ ʠʟʩʣʝʜʚʘʥʠʷ ʦʙʘʯʝ, ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʦʩʥʦʚʥʠʪʝ ʢʘʨʩʪʦʚʠ ʧʨʦʙʣʝʤʠ 

ʠ ʦʙʦʙʱʘʚʘʥʝ ʥʘ ʧʨʝʜʠʤʩʪʚʘʪʘ ʥʘ ʚʩʠʯʢʠ ʥʘʣʠʯʥʠ ʥʘʟʝʤʥʠ ʛʝʦʬʠʟʠʯʥʠ 

ʤʝʪʦʜʠ ʝ ʦʪ ʧʦʣʝʟʥʦ ʟʘ ʧʨʝʜʚʘʨʠʪʝʣʥʘʪʘ ʤʝʪʦʜʦʣʦʛʠʯʥʘ ʧʦʜʛʦʪʦʚʢʘ, 

ʨʘʟʚʠʪʠʝʪʦ ʠ ʧʦʜʦʙʨʷʚʘʥʝʪʦ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʙʲʜʝʱʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʚʲʨʭʫ 

ʢʘʨʩʪʦʚʠ ʨʘʡʦʥʠ. 

ɻʝʦʬʠʟʠʯʥʠ ʤʝʪʦʜʠ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʠ ʦʮʝʥʢʘ ʥʘ ʛʝʦʪʝʭʥʠʯʝʩʢʠ 

ʧʨʦʙʣʝʤʠ, ʩʚʲʨʟʘʥʠ ʦʩʥʦʚʥʦ ʩ ʥʘʣʠʯʠʝʪʦ ʥʘ ʢʫʭʠʥʠ, ʧʨʦʧʘʜʘʥʠʷ ʠ 

ʝʧʠʢʘʨʩʪʦʚʠ ʩʪʨʫʢʪʫʨʠ, ʩʝ ʧʨʠʣʘʛʘʪ ʦʪ 60-ʪʝ ʛʦʜʠʥʠ ʥʘ ʍʍ ʚʝʢ (Chalikakis, 

2011). ɼʦ ʥʘʯʘʣʦʪʦ ʥʘ 90-ʪʝ ʛʦʜʠʥʠ ʦʙʘʯʝ ʩʘ ʜʦʢʫʤʝʥʪʠʨʘʥʠ ʝʜʚʘ ʤʘʣʢʘ ʯʘʩʪ 

ʦʪ ʠʟʚʲʨʰʝʥʠʪʝ ʨʘʙʦʪʠ. ʉʨʝʜ ʠʟʧʦʣʟʚʘʥʠʪʝ ʪʝʭʥʠʢʠ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ 
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ʢʫʭʠʥʠ ʩʘ ʪʝʟʠ ʙʘʟʠʨʘʥʠ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʦʪʦ ʩʲʧʨʦʪʠʚʣʝʥʠʝ ʥʘ ʩʨʝʜʘʪʘ, 

ʛʨʘʚʠʤʝʪʨʠʷʪʘ ʠ ʩʝʠʟʤʠʯʥʠʪʝ ʤʝʪʦʜʠ. 

ʆʪ ʥʘʯʘʣʦʪʦ ʥʘ 90-ʪʝ ʛʦʜʠʥʠ ʥʘ ʍʍ ʚʝʢ ʚ ʛʝʦʬʠʟʠʯʥʠʪʝ ʧʨʦʫʯʚʘʥʠʷ 

ʟʘʧʦʯʚʘʪ ʩʠʣʝʥ ʧʦʜʝʤ, ʜʲʣʞʘʱ ʩʝ ʥʘ ʪʝʭʥʦʣʦʛʠʯʥʦʪʦ ʨʘʟʚʠʪʠʝ, ʧʦ-ʥʠʩʢʠʪʝ 

ʮʝʥʠ, ʦʧʨʦʩʪʝʥʠ ʪʝʨʝʥʥʠ ʨʘʙʦʪʠ ʠ ʧʦ-ʙʲʨʟʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʥʘ ʜʘʥʥʠʪʝ 

(Chalikakis, 2011). ɿʘ ʥʘʨʘʩʪʚʘʱʠʷ ʠʥʪʝʨʝʩ ʜʦʧʨʠʥʘʩʷ ʩʠʣʥʘʪʘ ʚʟʘʠʤʦʚʨʲʟʢʘ 

ʤʝʞʜʫ ʥʘʣʠʯʠʝʪʦ ʥʘ ʧʦʜʟʝʤʥʠ ʢʫʭʠʥʠ, ʠʟʦʩʪʘʚʝʥʠ ʪʫʥʝʣʠ ʠ ʜʨʫʛʠ ʧʦʜʦʙʥʠ 

ʦʙʝʢʪʠ, ʦʪ ʝʜʥʘ ʩʪʨʘʥʘ, ʠ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ, ʠʥʞʝʥʝʨʥʠʪʝ ʜʝʡʥʦʩʪʠ, 

ʘʨʭʝʦʣʦʛʠʷʪʘ ʠ ʜʨʫʛʠ ʥʘʫʢʠ, ʦʪ ʜʨʫʛʘ. ɺ ʥʘʯʘʣʦʪʦ ʥʘ ʥʦʚʠʷ ʚʝʢ ʨʝʜʠʮʘ 

ʠʟʩʣʝʜʦʚʘʪʝʣʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʩʚʝʱʘʚʘʪ ʚʨʝʤʝ ʠ ʫʩʠʣʠʷ ʚ ʠʟʫʯʘʚʘʥʝ 

ʦʙʭʚʘʪʘ ʠ ʢʦʤʧʣʝʢʩʥʠʷ ʭʘʨʘʢʪʝʨ ʥʘ ʧʨʦʙʣʝʤʘ, ʢʦʡʪʦ ʢʘʨʩʪʲʪ ʧʦʩʪʘʚʷ ʧʨʝʜ 

ʩʪʨʦʠʪʝʣʥʠʪʝ ʠʥʞʝʥʝʨʠ.  

ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʜʚʝ ʜʝʩʠʪʠʣʝʪʠʷ ʫʩʠʣʠʷʪʘ ʩʝ ʥʘʩʦʯʚʘʪ ʚ ʠʟʛʦʪʚʷʥʝ ʥʘ 

ʤʝʪʦʜʠʯʝʩʢʠ ʫʢʘʟʘʥʠʷ ʟʘ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʥʘ ʢʘʨʩʪʦʚʠ ʩʠʩʪʝʤʠ. ʇʲʨʚʠʪʝ 

ʦʧʠʪʠ ʟʘ ʦʮʝʥʢʘ ʥʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʛʝʦʬʠʟʠʯʥʠʪʝ ʤʝʪʦʜʠ 

ʚ̡ ʨʭʫ ʢʘʨʩʪ ʜʘʚʘʪ ʮʝʥʥʠ ʥʘʩʦʢʠ ʚ ʝʧʦʭʘʪʘ ʥʘ ʩʪʨʝʤʛʣʘʚʦ ʨʘʟʚʠʚʘʱʠ ʩʝ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʥʦʚʠ ʩʪʘʥʜʘʨʪʠ (Hoover, 2003). ʀʟʚʲʨʰʚʘʪ ʩʝ 

ʩʲʧʦʩʪʘʚʢʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʘ ʢʘʪʦ ʦʩʥʦʚʝʥ ʦʙʝʢʪ ʥʘ 

ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʷ ʠʥʪʝʨʝʩ ʩʝ ʦʯʝʨʪʘʚʘ ʣʦʢʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʢʫʭʠʥʠ. 

ʆʪ 90-ʪʝ ʛʦʜʠʥʠ ʥʘ ʍʍ ʚʝʢ ʜʦʩʝʛʘ ʩʘ ʜʦʢʫʤʝʥʪʠʨʘʥʠ ʨʝʜʠʮʘ 

ʛʝʦʬʠʟʠʯʥʠ ʥʘʙʣʶʜʝʥʠʷ ʚ ʨʘʟʣʠʯʥʠ ʯʘʩʪʠ ʥʘ ʩʚʝʪʘ. ʀʟʩʣʝʜʚʘʥʠʷʪʘ ʩʘ 

ʠʟʚʲʨʰʚʘʥʠ ʢʘʢʪʦ ʚ ʨʝʘʣʥʠ, ʪʘʢʘ ʠ ʚ ʣʘʙʦʨʘʪʦʨʥʠ ʫʩʣʦʚʠʷ, ʩ ʨʘʟʣʠʯʥʠ 

ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʣʦʢʘʣʠʟʠʨʘʥʝ ʥʘ ʢʫʭʠʥʠ ʥʘʨʝʜ ʩ ʜʨʫʛʠ ʩʭʦʜʥʠ ʛʝʦʬʠʟʠʯʥʠ 

ʮʝʣʠ. ʇʨʠ ʧʦʚʝʯʝʪʦ ʩʝ ʧʨʠʣʘʪ ʧʦ ʥʷʢʦʣʢʦ ʤʝʪʦʜʘ ʩ ʮʝʣ ʩʨʘʚʥʝʥʠʝ ʥʘ 

ʧʨʝʜʠʤʩʪʚʘʪʘ ʥʘ ʚʩʝʢʠ ʦʪ ʤʝʪʦʜʠʪʝ ʠ ʧʦʜʦʙʨʷʚʘʥʝ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ 

ʠʥʪʝʨʧʨʝʪʘʮʠʷ.  

ɽʜʥʦ ʦʪ ʨʘʥʥʠʪʝ ʢʦʤʙʠʥʠʨʘʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʟʘ ʣʦʢʘʣʠʟʠʨʘʥʝ ʥʘ ʢʫʭʠʥʠ 

ʚʢʣʶʯʚʘ ʛʨʘʚʠʤʝʪʨʠʯʥʠ ʠ ʛʝʦʨʘʜʘʨʥʠ ʥʘʙʣʶʜʝʥʠʷ, ʨʝʘʣʠʟʠʨʘʥʠ ʚ ʨʘʤʢʠʪʝ 

ʥʘ ʧʨʦʝʢʪ ʟʘ ʚʠʩʦʢʦʩʢʦʨʦʩʪʥʘ ʞʝʣʝʟʦʧʲʪʥʘ ʣʠʥʠʷ ʤʝʞʜʫ ʄʘʜʨʠʜ ʠ 

ɹʘʨʩʝʣʦʥʘ (Benito, 1991). ɼʚʘʪʘ ʤʝʪʦʜʘ ʩʘ ʠʟʙʨʘʥʠ, ʪʲʡ ʢʘʪʦ ʧʦ-ʨʘʥʥʠʪʝ 

ʩʝʠʟʤʠʯʥʠ ʠ ʝʣʝʢʪʨʠʯʝʩʢʠ ʠʟʩʣʝʜʚʘʥʠʷ ʚ ʨʘʡʦʥʘ ʥʝ ʦʩʠʛʫʨʷʚʘʪ ʥʘʜʝʞʜʥʘ 

ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʥʘʣʠʯʠʝʪʦ ʥʘ ʢʫʭʠʥʠ ʧʦʜ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ. ɼʘʥʥʠʪʝ ʦʪ 

ʪʷʭ ʩʘ ʜʦʧʲʣʥʝʥʠ ʩ ʚʲʟʜʫʰʥʠ ʩʥʠʤʢʠ, ʥʘʧʨʘʚʝʥʠ ʧʨʝʟ ʥʷʢʦʣʢʦ ʜʝʩʝʪʠʣʝʪʠʷ, 

ʩ ʮʝʣ ʧʨʦʩʣʝʜʷʚʘʥʝ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʟʝʤʥʠʪʝ ʧʨʦʧʘʜʘʥʠʷ ʥʘ ʧʦʚʲʨʭʥʦʩʪʪʘ. 

ɺ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʥʷʢʦʣʢʦ ʛʝʦʬʠʟʠʯʥʠ ʤʝʪʦʜʘ ʠ ʪʝʭʥʠʢʠ ʟʘ ʦʮʝʥʢʘ 

ʩʝ ʨʘʟʚʠʚʘʪ ʩ ʙʲʨʟʠ ʪʝʤʧʦʚʝ. ʇʨʝʟ 2001 ʛ. ʝ ʧʫʙʣʠʢʫʚʘʥʦ ʠʟʩʣʝʜʚʘʥʝ ʩ 
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ʛʝʦʨʘʜʘʨʥʠ (GPR ï Ground Penetrating Radar) ʠ ʛʨʘʚʠʤʝʪʨʠʯʥʠ ʠʟʤʝʨʚʘʥʠʷ 

ʟʘ ʢʘʨʪʠʨʘʥʝ ʥʘ ʧʣʠʪʢʦʨʘʟʧʦʣʦʞʝʥʠ ʧʦʜʟʝʤʥʠ ʢʫʭʠʥʠ ʚ ʟʘʧʘʜʥʘ ʐʚʝʡʮʘʨʠʷ 

(Beres, 2001). ʇʨʝʟ ʩʲʱʘʪʘ ʛʦʜʠʥʘ ʚ ʜʨʫʛʘ ʧʫʙʣʠʢʘʮʠʷ ʝ ʧʨʝʜʩʪʘʚʝʥʦ 

ʛʨʘʚʠʤʝʪʨʠʯʥʦ ʠʟʩʣʝʜʚʘʥʝ ʟʘ ʣʦʢʘʣʠʟʠʨʘʥʝ ʠ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʢʫʭʠʥʠ ʚ 

ʨʘʡʦʥʘ ʥʘ ʄʲʨʪʚʦ ʤʦʨʝ (Ryabakov, 2001). ɻʨʘʚʠʤʝʪʨʠʯʥʠ, ʤʘʛʥʠʪʥʠ ʠ GPR 

ʠʟʩʣʝʜʚʘʥʠʷ ʜʦʚʝʞʜʘʪ ʜʦ ʫʩʧʝʰʥʦ ʣʦʢʘʣʠʟʠʨʘʥʝ ʥʘ ʢʘʨʩʪʦʚʠ ʢʫʭʠʥʠ ʚ 

ʦʙʣʘʩʪʪʘ ʥʘ ʉʘʨʘʛʦʩʘ, ʩʝʚʝʨʦʠʟʪʦʯʥʘ ʀʩʧʘʥʠʷ (Mochales, 2008). ʆʱʝ 

ʢʦʤʙʠʥʘʮʠʠ ʩʘ ʚʢʣʶʯʝʥʠ ʚ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʥʘ (Martinez-Moreno, 2013; 

Brown, 2011; Abt, 2011; McGrath, 2002; Happer, 1999; Lange, 1999). 

ɻʝʦʨʘʜʘʨʥʠ ʤʝʪʦʜʠ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʠ ʫ ʥʘʩ ʟʘ ʣʦʢʘʣʠʟʠʨʘʥʝ ʥʘ ʢʫʭʠʥʠ (ʈʫʩʝʚ, 

2014). 

ʉʲʧʦʩʪʘʚʢʘʪʘ ʤʝʞʜʫ ʦʪʜʝʣʥʠʪʝ ʤʝʪʦʜʠ ʧʦʩʪʝʧʝʥʥʦ ʦʪʚʝʞʜʘ 

ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʪʝ ʪʝʥʜʝʥʮʠʠ ʚ ʧʦʩʦʢʘ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʤʫʣʪʠʩʝʥʟʦʨʥʠ 

ʩʠʩʪʝʤʠ. ʂʦʤʙʠʥʘʮʠʷʪʘ ʦʪ ʨʘʟʣʠʯʥʠ ʛʝʦʬʠʟʠʯʥʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʩʪʘʚʣʷʚʘ 

ʩʚʦʝʦʙʨʘʟʥʦ ʚʲʚʝʞʜʘʥʝ ʥʘ ʜʦʧʲʣʥʠʪʝʣʥʠ ʦʛʨʘʥʠʯʘʚʘʱʠ ʫʩʣʦʚʠʷ ʚ 

ʥʝʝʜʥʦʟʥʘʯʥʦʪʦ ʨʝʰʝʥʠʝ ʥʘ ʦʙʨʘʪʥʘʪʘ ʟʘʜʘʯʘ, ʢʦʝʪʦ ʠʥʜʠʨʝʢʪʥʠʪʝ 

ʧʨʦʫʯʚʘʪʝʣʥʠ ʤʝʪʦʜʠ ʧʨʝʜʣʘʛʘʪ. ʆʩʦʙʝʥʦ ʧʦʧʫʣʷʨʝʥ ʠʥʪʝʛʨʠʨʘʥ ʧʦʜʭʦʜ 

ʩʲʯʝʪʘʚʘ ʛʨʘʚʠʤʝʪʨʠʷ ʩ ʛʝʦʨʘʜʘʨʥʠ ʠ ʤʘʛʥʠʪʦʤʝʪʨʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ. 

ʀʥʪʝʨʝʩʥʠ ʨʝʟʫʣʪʘʪʠ ʧʨʝʜʩʪʘʚʷ ʝʜʠʥ ʥʘʩʢʦʨʦ ʧʫʙʣʠʢʫʚʘʥ ʩʨʘʚʥʠʪʝʣʝʥ 

ʘʥʘʣʠʟ ʤʝʞʜʫ ʪʷʭ (Erkan, 2011). ʆʪ ʝʜʥʘ ʩʪʨʘʥʘ, ʩʘ ʧʦʪʚʲʨʜʝʥʠ ʢʘʯʝʩʪʚʘʪʘ 

ʥʘ ʤʫʣʪʠʩʝʥʟʦʨʥʘʪʘ ʩʠʩʪʝʤʘ ʟʘ ʧʣʠʪʢʠ ʧʨʠʣʦʞʝʥʠʷ, ʦʪ ʜʨʫʛʘ, ʛʝʦʨʘʜʘʨʥʠʪʝ 

ʠ ʤʘʛʥʠʪʦʤʝʪʨʠʯʥʠ ʤʝʪʦʜʠ ʧʨʦʷʚʷʚʘʪ ʧʨʦʪʠʚʦʨʝʯʠʚʠ ʢʘʯʝʩʪʚʘ ʠ ʨʷʟʢʦ 

ʧʦʥʠʞʘʚʘʥʝ ʥʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʩ ʧʨʦʤʷʥʘ ʥʘ ʩʨʝʜʘʪʘ (ʚʘʨʦʚʠʢ, ʧʷʩʲʯʥʠʢ, 

ʛʣʠʥʘ, ʧʦʯʚʘ) ʠ ʜʲʣʙʦʯʠʥʘʪʘ. 

ɺ ʧʨʘʢʪʠʢʘʪʘ ʩʝ ʨʘʟʛʨʘʥʠʯʘʚʘʪ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʢʫʭʠʥʠ ʩʧʦʨʝʜ 

ʪʷʭʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ, ʪʲʡ ʢʘʪʦ ʪʦ ʠʤʘ ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʟʘ 

ʧʨʠʣʦʞʠʤʦʩʪʪʘ ʥʘ ʝʜʠʥ ʠʣʠ ʜʨʫʛ ʛʝʦʬʠʟʠʯʝʥ ʤʝʪʦʜ. ɿʘ ʪʲʨʩʝʥʝ ʥʘ ʩʫʭʠ 

ʢʫʭʠʥʠ ʩʘ ʠʟʧʦʣʟʚʘʪ ʦʱʝ ʤʝʪʦʜʠ ʢʘʪʦ ʝʣʝʢʪʨʦ-ʨʝʟʠʩʪʠʚʥʘ ʪʦʤʦʛʨʘʬʠʷ (ERT 

ï Electrical Resistivity Tomography), ʤʠʢʨʦʚʲʣʥʦʚʘ ʪʦʤʦʛʨʘʬʠʷ, ʩʝʠʟʤʠʯʥʠ 

ʤʝʪʦʜʠ ʠ ʜʨ. ɿʘ ʠʟʧʲʣʥʝʥʠ ʩ ʚʦʜʘ ʢʫʭʠʥʠ ʧʨʠʣʦʞʝʥʠʝ ʥʘʤʠʨʘʪ ʢʘʢʪʦ 

ʧʦʩʦʯʝʥʠʪʝ ʧʦ-ʛʦʨʝ GPR, ERT ʠ ʩʝʠʟʤʠʯʥʠ ʤʝʪʦʜʠ, ʪʘʢʘ ʠ ʜʨʫʛʠ ʢʘʪʦ 

ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʘ ʪʦʤʦʛʨʘʬʠʷ, ʥʘʧʨʠʤʝʨ. ʇʫʙʣʠʢʘʮʠʷʪʘ (Pivetta, 2024) 

ʨʘʟʛʣʝʞʜʘ ʢʘʢ ʛʨʘʚʠʤʝʪʨʠʯʥʠ ʠ ʭʠʜʨʦʣʦʞʢʠ ʜʘʥʥʠ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ 

ʩʲʚʤʝʩʪʥʦ ʟʘ ʧʦ-ʜʦʙʨʦ ʨʘʟʙʠʨʘʥʝ ʥʘ ʭʠʜʨʦʜʠʥʘʤʠʢʘʪʘ ʥʘ ʢʘʨʩʪʦʚʘʪʘ 

ʩʠʩʪʝʤʘ. 
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ɺ ʊʘʙʣʠʮʘ 1 ʝ ʧʨʝʜʩʪʘʚʝʥʘ ʘʜʝʢʚʘʪʥʦʩʪʪʘ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʥʘʟʝʤʥʠ 

ʛʝʦʬʠʟʠʯʥʠ ʤʝʪʦʜʠ ʟʘ ʣʦʢʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʢʘʨʩʪʦʚʠ ʢʫʭʠʥʠ. ʉ ʦʮʝʥʢʘ ʦʪ 0 ʜʦ 

3 ʩʘ ʦʟʥʘʯʝʥʠ ʩʲʦʪʚʝʪʥʦ ʦʪ ʥʝʧʦʜʭʦʜʷʱʠ ʜʦ ʧʨʝʧʦʨʲʯʠʪʝʣʥʠ; ʟʘ ʥʷʢʦʡ 

ʤʝʪʦʜʠ ʩʪʦʡʥʦʩʪʪʘ ʝ ʠʥʪʝʨʚʘʣʥʘ, ʧʦʨʘʜʠ ʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʦʪ ʪʝʭʥʠʢʠ, ʢʦʠʪʦ 

ʩʧʘʜʘʪ ʢʲʤ ʪʷʭ. ʇʦʜ ʧʨʝʧʦʨʲʯʠʪʝʣʝʥ ʤʝʪʦʜ (3) ʩʝ ʨʘʟʙʠʨʘ ʪʘʢʲʚ, ʯʠʠʪʦ 

ʨʝʟʫʣʪʘʪʠ ʩʘ ʨʝʣʝʚʘʥʪʥʠ ʟʘ ʧʨʦʙʣʝʤʘ ʠ ʜʦʨʠ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʨʠʣʘʛʘʥ 

ʩʘʤʦʩʪʦʷʪʝʣʥʦ  ʟʘ ʭʘʨʘʢʪʝʨʠʟʠʨʘʥʝ ʥʘ ʦʙʝʢʪʘ; ʧʦʜʭʦʜʷʱʠʷʪ, ʥʦ ʥʝʧʲʣʝʥ 

ʤʝʪʦʜ (2) ʦʩʠʛʫʨʷʚʘʪ ʜʦʙʨʠ ʨʝʟʫʣʪʘʪʠ, ʥʦ ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʧʨʠʣʘʛʘ ʚ 

ʢʦʤʙʠʥʘʮʠʷ ʩ ʜʨʫʛ ʤʝʪʦʜ ʟʘ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʢʦʥʢʨʝʪʥʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʥʘ 

ʜʘʥʥʠʪʝ; ʧʦʜʭʦʜʷʱ, ʥʦ ʦʛʨʘʥʠʯʝʥ (1) ʝ ʪʦʟʠ ʤʝʪʦʜ, ʢʦʡʪʦ ʝ ʦʧʨʘʚʜʘʣ ʩʚʦʷʪʘ 

ʧʨʠʣʦʞʠʤʦʩʪ ʝʜʚʘ ʚ ʥʷʢʦʠ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʪʦ ʚ ʢʦʤʙʠʥʘʮʠʷ ʩ ʜʨʫʛʠ ʤʝʪʦʜʠ; 

ʥʝʧʦʜʭʦʜʷʱʠʷʪ ʤʝʪʦʜ (0) ʥʝ ʝ ʘʜʘʧʪʠʨʘʥ ʟʘ ʛʝʦʤʝʪʨʠʷʪʘ ʠ ʬʠʟʠʯʥʠʪʝ 

ʩʚʦʡʩʪʚʘ ʥʘ ʮʝʣʪʘ. ɺ ʪʘʙʣʠʮʘʪʘ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʦʱʝ ʦʮʝʥʢʘ ʥʘ ʩʪʦʡʥʦʩʪʪʘ ʥʘ 

ʤʝʪʦʜʘ ʠ ʦʧʪʠʤʘʣʥʠʷʪ ʙʨʦʡ ʦʧʝʨʘʪʦʨʠ.  

 

ʊʘʙʣʠʮʘ 1. ɸʜʝʢʚʘʪʥʦʩʪ ʥʘ ʥʘʟʝʤʥʠʪʝ ʛʝʦʬʠʟʠʯʥʠ ʤʝʪʦʜʠ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʢʫʭʠʥʠ 

(Chalikakis et al., 2011) 

ʄʝʪʦʜ 

ɸʜʝʢʚʘʪʥʦʩʪ ʟʘ ʢʫʭʠʥʠ ɼʨʫʛʠ 

ʉʲʩ ʩʝʜʠʤʝʥʪʝʥ 

ʩʣʦʡ 

ɹʝʟ ʩʝʜʠʤʝʥʪʝʥ 

ʩʣʦʡ ʎʝʥʘ 
ɹʨʦʡ 

ʦʧʝʨʘʪʦʨʠ 
ʉ ʚʲʟʜʫʭ ʉ ʚʦʜʘ ʉ ʚʲʟʜʫʭ ʉ ʚʦʜʘ 

ɽʣʝʢʪʨʠʯʝʩʢʠ 0-2 0-2 0-3 0-2 1-3 2-3 

ɽʣʝʢʪʨʦʤʘʛʥʠʪʝʥ 0-1 0-1 0-3 0-2 2-4 2-3 

ʉʝʠʟʤʠʯʝʥ 2 2 2 2 4 2-3 

ɻʨʘʚʠʤʝʪʨʠʯʝʥ 3 2 3 2 3 2 

ʄʘʛʥʠʪʝʥ 0 0 0 0 2 2 

MRS 0 3 0 3 5 2 

ɸʜʝʢʚʘʪʥʦʩʪ: 3 - ʧʨʝʧʦʨʲʯʠʪʝʣʝʥ; 2 - ʧʦʜʭʦʜʷʱ, ʥʦ ʥʝʧʲʣʝʥ; 1 - ʧʦʜʭʦʜʷʱ, 

ʥʦ ʦʛʨʘʥʠʯʝʥ; 1 - ʥʝʧʦʜʭʦʜʷʱ 

ʉʪʦʡʥʦʩʪ: 1 - 5 ʩʲʦʪʚʝʪʥʦ ʟʘ ʤʠʥʠʤʘʣʥʘ - ʤʘʢʩʠʤʘʣʥʘ ʮʝʥʘ  

 

 ɺ ʧʨʘʢʪʠʢʘʪʘ ʩʝ ʩʯʠʪʘ, ʯʝ ʢʦʤʙʠʥʠʨʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʛʝʦʬʠʟʠʯʥʠ 

ʪʝʭʥʠʢʠ ʜʘʚʘ ʧʦ-ʜʦʙʨʠ ʨʝʟʫʣʪʘʪʠ ʦʪ ʧʦʚʠʰʘʚʘʥʝʪʦ ʥʘ ʪʦʯʥʦʩʪʪʘ ʥʘ ʝʜʠʥ 

ʤʝʪʦʜ, ʧʨʠʣʘʛʘʥ ʩʘʤʦʩʪʦʷʪʝʣʥʦ. ʉ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʜʦʧʲʣʥʠʪʝʣʥʠ 

ʪʝʭʥʦʣʦʛʠʠ ʦʙʘʯʝ ʟʥʘʯʠʪʝʣʥʦ ʩʝ ʫʚʝʣʠʯʘʚʘ ʮʝʥʘʪʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ, 

ʚʢʣʶʯʚʘʱʦ ʩʢʲʧʠ ʪʝʭʥʠʯʝʩʢʠ ʩʨʝʜʩʪʚʘ, ʩʧʝʮʠʘʣʠʩʪʠ ʠ ʜʦʧʲʣʥʠʪʝʣʝʥ ʦʙʝʤ 

ʨʘʙʦʪʘ ʧʦ ʧʣʘʥʠʨʘʥʝʪʦ ʥʘ ʦʪʜʝʣʥʠʪʝ ʥʘʙʣʶʜʝʥʠʷ, ʪʷʭʥʦʪʦ ʠʟʚʲʨʰʚʘʥʝ, 

ʦʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ. ʆʪ ʠʢʦʥʦʤʠʯʝʩʢʘ ʛʣʝʜʥʘ ʪʦʯʢʘ ʨʘʮʠʦʥʘʣʥʦ ʨʝʰʝʥʠʝ ʝ 

ʠʟʙʦʨʲʪ ʥʘ ʦʧʨʝʜʝʣʝʥ ʤʝʪʦʜ ʩ ʜʦʢʘʟʘʥʠ ʧʨʝʜʠʤʩʪʚʘ ʩʲʦʙʨʘʟʥʦ ʧʦʩʪʘʚʝʥʘʪʘ 
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ʮʝʣ, ʯʠʠʪʦ ʚʲʟʤʦʞʥʦʩʪʠ ʙʲʜʘʪ ʦʧʪʠʤʠʟʠʨʘʥʠ ʧʦʩʨʝʜʩʪʚʦʤ ʮʷʣʦʩʪʥʠʷ 

ʨʘʙʦʪʝʥ ʧʨʦʮʝʩ. 

ɺ ʊʘʙʣʠʮʘ 1 ʩʝ ʦʪʣʠʯʘʚʘ ʛʨʘʚʠʤʝʪʨʠʷʪʘ ʩ ʤʥʦʛʦ ʜʦʙʨʠ ʚʲʟʤʦʞʥʦʩʪʠ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʧʝʮʠʬʠʯʥʠʪʝ ʫʩʣʦʚʠʷ, ʢʦʠʪʦ ʟʘ ʦʩʪʘʥʘʣʠʪʝ ʤʝʪʦʜʠ ʯʝʩʪʦ 

ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʦʛʨʘʥʠʯʝʥʠʝ. ʊʦʚʘ ʦʙʦʩʦʙʷʚʘ ʛʨʘʚʠʤʝʪʨʠʷʪʘ ʢʘʪʦ 

ʫʥʠʚʝʨʩʘʣʥʦ ʩʨʝʜʩʪʚʦ ʟʘ ʣʦʢʘʣʠʟʠʨʘʥʝ ʥʘ ʢʫʭʠʥʠ. ʅʝʦʛʨʘʥʠʯʝʥʘʪʘ Ⱬ 

ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ʚ ʜʲʣʙʦʯʠʥʘ, ʜʦʢʦʣʢʦʪʦ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷ ʦʙʝʢʪ 

ʠ ʩʨʝʜʘʪʘ ʛʦ ʧʦʟʚʦʣʷʚʘʪ, ʢʘʪʝʛʦʨʠʯʥʦ ʟʘʪʚʲʨʞʜʘʚʘ ʚʦʜʝʱʘʪʘ Ⱬ ʧʦʟʠʮʠʷ ʚ 

ʩʧʠʩʲʢʘ ʥʘ ʧʦʜʭʦʜʷʱʠʪʝ ʟʘ ʮʝʣʪʘ ʛʝʦʬʠʟʠʯʥʠ ʤʝʪʦʜʠ.  

 

2.2. ʆʉʅʆɺʅɸ ʊɽʆʈʀʗ 

ɻʨʘʚʠʪʘʮʠʦʥʥʠʷʪ ʤʝʪʦʜ ʝ ʝʜʥʘ ʦʪ ʥʘʡ-ʩʪʘʨʠʪʝ ʤʝʪʦʜʦʣʦʛʠʠ (ʂʠʨʠ, 

1988), ʢʦʡʪʦ, ʢʘʢʪʦ ʧʦʜʩʢʘʟʚʘ ʠʤʝʪʦ ʤʫ, ʦʪʯʠʪʘ ʚʘʨʠʘʮʠʠʪʝ ʚ ʟʝʤʥʦʪʦ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦ ʧʦʣʝ, ʧʦʨʦʜʝʥʠ ʦʪ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʤʘʩʠʪʝ. ʇʨʠ ʪʦʟʠ ʪʠʧ 

ʧʨʦʫʯʚʘʥʠʷ ʛʝʦʣʦʞʢʠʷʪ ʩʪʨʦʝʞ ʥʘ ɿʝʤʷʪʘ ʩʝ ʠʟʫʯʘʚʘ ʧʦ ʚʘʨʠʘʮʠʠʪʝ ʥʘ 

ʟʝʤʥʦʪʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦ ʧʦʣʝ, ʠʟʨʘʟʝʥʠ ʚ ʨʘʟʣʠʯʥʠʪʝ ʧʣʲʪʥʦʩʪʠ ʥʘ ʛʦʨʥʘʪʘ 

ʩʢʘʣʘ.  

ʈʘʟʣʠʢʠʪʝ ʚ ʧʣʲʪʥʦʩʪʪʘ ʥʘ ʠʟʩʣʝʜʚʘʥʘʪʘ ʦʙʣʘʩʪ ʩʘ ʝʜʠʥʩʪʚʝʥʠʷʪ 

ʟʥʘʯʠʤ ʬʘʢʪʦʨ. ʆʩʥʦʚʥʦ ʧʦʥʷʪʠʝ ʝ ʘʥʦʤʘʣʥʦ ʪʷʣʦ, ʢʦʝʪʦ ʧʨʝʜʩʪʘʚʣʷʚʘ 

ʩʘʤʦʩʪʦʷʪʝʣʝʥ ʙʣʦʢ, ʦʪʣʠʯʘʚʘʱ ʧʦ ʩʚʦʷʪʘ ʧʣʲʪʥʦʩʪ ʩʝ ʦʪ ʦʙʢʨʲʞʘʚʘʱʘʪʘ ʛʦ 

ʩʢʘʣʘ. ʊʘʟʠ ʦʙʣʘʩʪ ʦʪ ʛʝʦʣʦʞʢʠʷ ʨʘʟʨʝʟ ʠʤʘ ʘʥʦʤʘʣʥʘ ʤʘʩʘ ʠ ʧʨʝʜʠʟʚʠʢʚʘ 

ʘʥʦʤʘʣʥʦ ʠʟʤʝʥʝʥʠʝ ʥʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʪʦ ʧʦʣʝ, ʥʘʨʝʯʝʥʦ ʛʨʘʚʠʪʘʮʠʦʥʥʘ 

ʘʥʦʤʘʣʠʷ. ɻʦʣʷʤʦ ʢʦʣʠʯʝʩʪʚʦ ʛʝʦʣʦʞʢʠ ʩʠʪʫʘʮʠʠ ʚʦʜʷʪ ʜʦ ʚʲʟʥʠʢʚʘʥʝʪʦ ʥʘ 

ʤʘʩʠ, ʧʨʠʯʠʥʷʚʘʱʠ ʛʨʘʚʠʪʘʮʠʦʥʥʠ ʘʥʦʤʘʣʠʠ ʩʲʩ ʟʥʘʯʠʪʝʣʥʘ ʩʪʦʡʥʦʩʪ. 

ʀʥʪʝʨʧʨʝʪʘʮʠʷʪʘ ʥʘ ʛʨʘʚʠʪʘʮʠʦʥʥʠʪʝ ʘʥʦʤʘʣʠʠ ʧʦʟʚʦʣʷʚʘ ʜʘ ʙʲʜʘʪ 

ʧʦʣʫʯʝʥʠ ʦʮʝʥʢʠ ʥʘ ʜʲʣʙʦʯʠʥʘʪʘ ʠ ʬʦʨʤʘʪʘ ʥʘ ʪʝʣʘʪʘ. 

ɺ ʦʩʥʦʚʘʪʘ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʧʨʦʫʯʚʘʥʠʷ ʝ ɿʘʢʦʥʲʪ ʥʘ ʅʶʪʦʥ ʟʘ 

ʚʩʝʦʙʱʦʪʦ ʧʨʠʚʣʠʯʘʥʝ (ʂʠʨʠ, 1988). ʊʦʡ ʛʣʘʩʠ, ʯʝ ʩʠʣʘʪʘ ʥʘ ʧʨʠʚʣʠʯʘʥʝ F 

ʤʝʞʜʫ ʜʚʝ ʪʝʣʘ ʩ ʤʘʩʠ m1 ʠ m2, ʯʠʠʪʦ ʨʘʟʤʝʨ ʝ ʧʨʝʥʝʙʨʝʞʠʤʦ ʤʘʣʲʢ ʧʦ 

ʩʨʘʚʥʝʥʠʝ ʩ ʨʘʟʩʪʦʷʥʠʝʪʦ r ʤʝʞʜʫ ʪʷʭ, ʩʝ ʦʧʨʝʜʝʣʷ ʧʦ ʬʦʨʤʫʣʘʪʘ: 

1 2

2

Gm m
F

r
=

 
(1),  

ʢʲʜʝʪʦ 11 3 -1 -26,67.10  m kg sG -= e ʛʨʘʚʠʪʘʮʠʦʥʥʘ ʢʦʥʩʪʘʥʪʘ. 

ɸʢʦ ɿʝʤʷʪʘ ʙʲʜʝ ʨʘʟʛʣʝʞʜʘʥʘ ʢʘʪʦ ʢʨʲʛʣʦ, ʝʜʥʦʨʦʜʥʦ ʠ ʥʝʚʲʨʪʷʱʦ ʩʝ 

ʪʷʣʦ ʩ ʤʘʩʘ M ʠ ʨʘʜʠʫʩ R, a ʥʘ ʧʦʚʲʨʭʥʦʩʪʪʘ Ⱬ ʝ ʨʘʟʧʦʣʦʞʝʥʘ ʤʘʣʢʘ ʤʘʩʘ, ʪʦ 

ʣʝʩʥʦ ʤʦʞʝ ʜʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ ʤʘʩʘʪʘ ʥʘ ʩʬʝʨʘʪʘ ʜʝʡʩʪʚʘ ʪʘʢʘ, ʢʘʢʪʦ ʙʠ ʙʠʣʦ, 
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ʘʢʦ ʝ ʢʦʥʮʝʥʪʨʠʨʘʥʘ ʚ ʮʝʥʪʲʨʘ ʥʘ ʩʬʝʨʘʪʘ. ʊʦʛʘʚʘ ʬʦʨʤʫʣʘ1 2

2

Gm m
F

r
=  (1) 

ʜʦʙʠʚʘ ʚʠʜʘ: 

2

GM
F m mg

R
= =

 
(2),  

ʢʲʜʝʪʦ g ʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦ ʫʩʢʦʨʝʥʠʝ ʠʣʠ ʦʱʝ ʩʠʣʘ ʥʘ ʪʝʞʝʩʪʪʘ, ʢʘʢʪʦ 

ʝ ʧʨʠʝʪʦ ʜʘ ʩʝ ʥʘʨʠʯʘ ʚ ʧʨʘʢʪʠʢʘʪʘ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ. 

ʅʘ ʪʘʢʦʚʘ ʪʷʣʦ ʩʠʣʘʪʘ ʥʘ ʪʝʞʝʩʪʪʘ ʙʠ ʪʨʷʙʚʘʣʦ ʥʘʚʩʷʢʲʜʝ ʜʘ ʝ ʝʜʥʘ ʠ 

ʩʲʱʘ. ɿʘʨʘʜʠ ʥʝʧʨʘʚʠʣʥʘʪʘ ʬʦʨʤʘ ʥʘ ɿʝʤʷʪʘ, ʥʝʡʥʦʪʦ ʚʲʨʪʝʥʝ, ʨʝʣʝʬ ʠ 

ʥʝʝʜʥʦʨʦʜʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʤʘʩʠʪʝ ʦʙʘʯʝ ʥʘ ʧʦʚʲʨʭʥʦʩʪʪʘ Ⱬ ʩʠʣʘʪʘ ʥʘ 

ʪʝʞʝʩʪʪʘ ʠʤʘ ʨʘʟʣʠʯʥʠ ʩʪʦʡʥʦʩʪʠ. 

ɽʩʪʝʩʪʚʝʥʠʪʝ ʠʣʠ ʠʟʢʫʩʪʚʝʥʠʪʝ ʢʫʭʠʥʠ ʧʦʜ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ, 

ʠʟʧʲʣʥʝʥʠ ʩ ʚʲʟʜʫʭ (ʩ ʧʨʝʥʝʙʨʝʞʠʤʦ ʤʘʣʢʘ ʧʣʲʪʥʦʩʪ) ʠʣʠ ʜʨʫʛʦ 

ʩʲʜʲʨʞʘʥʠʝ, ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʩ ʧʣʲʪʥʦʩʪʝʥ ʢʦʥʪʨʘʩʪ ʩʧʨʷʤʦ 

ʦʙʢʨʲʞʘʚʘʱʘʪʘ ʛʠ ʩʨʝʜʘ. ɺʝʨʪʠʢʘʣʥʦʪʦ ʧʨʠʚʣʠʯʘʥʝ ʥʘ ʪʝʟʠ ʤʘʩʠ ʝ 

ʧʦʜʯʠʥʝʥʦ ʥʘ ʅʶʪʦʥʦʚʠʷ ʟʘʢʦʥ ʠ ʧʦʨʘʞʜʘ ʨʘʟʣʠʢʠ ʚ ʛʨʘʚʠʪʘʮʠʦʥʥʠʪʝ 

ʩʪʦʡʥʦʩʪʠ. 

ɿʘ ʠʣʶʩʪʨʠʨʘʥʝ ʥʘ ʛʨʘʚʠʪʘʮʠʦʥʥʠʷ ʝʬʝʢʪ ʦʪ ʧʦʜʟʝʤʥʘ ʢʫʭʠʥʘ ʯʝʩʪʦ ʩʝ 

ʜʦʧʫʩʢʘ ʧʨʝʜʧʦʣʦʞʝʥʠʝʪʦ, ʯʝ ʪ ̫ʝ ʩ ʮʠʣʠʥʜʨʠʯʥʘ ʠʣʠ ʩʬʝʨʠʯʥʘ ʬʦʨʤʘ 

(Chico, 1964). ɺ ʧʲʨʚʠʷ ʩʣʫʯʘʡ, ʤʘʢʩʠʤʘʣʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʩʠʣʘʪʘ ʥʘ 

ʪʝʞʝʩʪʪʘ ʤʦʞʝ ʜʘ ʩʝ ʜʘʜʝ ʩ ʧʨʦʩʪʦʪʦ ʫʨʘʚʥʝʥʠʝ ʟʘ ʟʘʨʦʚʝʥ ʭʦʨʠʟʦʥʪʘʣʝʥ 

ʮʠʣʠʥʜʲʨ, ʯʠʝʪʦ ʧʨʠʚʣʠʯʘʥʝ ʝ ʨʘʟʧʨʝʜʝʣʝʥʦ ʧʦ ʜʲʣʞʠʥʘʪʘ ʥʘ ʥʝʛʦʚʘʪʘ ʦʩ: 
2

(max) 0.01277
R

g
Z

r=
 
(3),  

ʢʲʜʝʪʦ r ʝ ʧʣʲʪʥʦʩʪʥʘ ʨʘʟʣʠʢʘ ʤʝʞʜʫ ʢʫʭʠʥʘʪʘ ʠ ʩʨʝʜʘʪʘ, R ʝ ʨʘʜʠʫʩ 

ʥʘ ʮʠʣʠʥʜʲʨʘ, Z  ʝ ʜʲʣʙʦʯʠʥʘ ʦʪ ʧʦʚʨʲʭʥʦʩʪʪʘ ʜʦ ʮʝʥʪʲʨʘ ʥʘ ʮʠʣʠʥʜʲʨʘ, ʘ 

(max)g ʝ ʤʘʢʩʠʤʘʣʥʘʪʘ ʩʠʣʘ ʥʘ ʪʝʞʝʩʪʪʘ ʚ mGal. 

ɺ ʩʣʫʯʘʷ ʥʘ ʟʘʨʦʚʝʥʘ ʩʬʝʨʘ (ʠʣʠ ʜʨʫʛʦ ʝʢʚʠʜʠʤʝʥʩʠʦʥʘʣʥʦ ʪʷʣʦ), 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʪʦ Ⱬ ʧʨʠʚʣʠʯʘʥʝ ʝ ʩʲʩʨʝʜʦʪʦʯʝʥʦ ʚ ʥʝʡʥʠʷ ʮʝʥʪʲʨ, ʘ 

ʤʘʢʩʠʤʘʣʥʘʪʘ ʩʠʣʘ ʥʘ ʪʝʞʝʩʪʪʘ ʩʝ ʠʟʯʠʩʣʷʚʘ ʧʦ ʬʦʨʤʫʣʘʪʘ (Chico, 1964): 
3

(max) 2
0.0852
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r=

 
(4) 

ɻʦʨʥʠʪʝ ʫʨʘʚʥʝʥʠʷ ʧʨʝʜʩʪʘʚʷʪ ʪʝʦʨʝʪʠʯʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ 

ʜʠʬʝʨʝʥʮʠʘʣʥʦʪʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦ ʧʨʠʚʣʠʯʘʥʝ ʥʘ ʮʠʣʠʥʜʲʨ ʠʣʠ ʩʬʝʨʘ ʠ ʝ 

ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʙʲʜʘʪ ʚʥʝʩʝʥʠ ʜʦʧʲʣʥʠʪʝʣʥʠ ʢʦʨʝʢʮʠʠ, ʢʦʠʪʦ ʩʘ ʩʪʘʥʜʘʨʪʥʘ 

ʯʘʩʪ ʦʪ ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʜʘʥʥʠ (Chico, 1964).  

ʉ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʩʲʚʨʝʤʝʥʥʘʪʘ ʠʟʯʠʩʣʠʪʝʣʥʘ ʪʝʭʥʠʢʘ, ʤʦʜʝʣʠʪʝ ʥʘ 

ʘʥʦʤʘʣʥʠʪʝ ʦʙʝʢʪʠ ʜʦʙʠʚʘʪ ʚʩʝ ʧʦ-ʩʣʦʞʝʥ ʚʠʜ (ʎʘʥʢʦʚ, 2013) ʠ 
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ʩʲʱʝʚʨʝʤʝʥʥʦ ʚʩʝ ʧʦ-ʣʝʩʥʠ ʟʘ ʧʨʠʣʦʞʝʥʠʝ (Butler, 2012). ɻʦʨʥʠʪʝ ʜʚʝ 

ʬʦʨʤʫʣʠ ʦʙʘʯʝ ʷʩʥʦ ʠ ʧʨʦʩʪʦ ʠʣʶʩʪʨʠʨʘʪ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ 

ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʤʝʪʦʜʠ, ʦʙʫʩʣʦʚʝʥʘ ʦʪ ʬʦʨʤʘʪʘ, ʨʘʟʤʝʨʠʪʝ ʠ ʜʲʣʙʦʯʠʥʘʪʘ 

ʥʘ ʪʷʣʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʘ ʧʣʲʪʥʦʩʪʥʘ ʨʘʟʣʠʢʘ. ʇʘʨʘʤʝʪʨʠʪʝ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷ 

ʦʙʝʢʪ ʩʘ ʚ ʦʩʥʦʚʘʪʘ ʥʘ ʠʟʙʦʨʘ ʥʘ ʢʦʥʢʨʝʪʝʥ ʛʨʘʚʠʤʝʪʨʠʯʝʥ ʧʦʜʭʦʜ. 

 

2.3. ɻʈɸɺʀʄɽʊʈʀʏʅʀ ʄɽʊʆɼʀ 

ʉʧʝʮʠʬʠʯʥʠʪʝ ʢʘʯʝʩʪʚʘ ʥʘ ʛʨʘʚʠʤʝʪʨʠʷʪʘ ʥʘʤʠʨʘʪ ʩʚʦʝʪʦ ʩʠʣʥʦ 

ʧʨʠʣʦʞʝʥʠʝ ʟʘ ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʟʘʜʘʯʠ ʦʪ ʨʘʟʣʠʯʥʠ ʦʙʣʘʩʪʠ ʠ ʤʘʱʘʙ. 

ɻʨʘʚʠʪʘʮʠʦʥʥʠʪʝ ʤʝʪʦʜʠ ʩʘ ʰʠʨʦʢʦ ʠ ʨʫʪʠʥʥʦ ʧʨʠʣʘʛʘʥʠ ʚ ʛʝʦʬʠʟʠʢʘʪʘ, 

ʛʝʦʜʝʟʠʷʪʘ, ʛʝʦʜʠʥʘʤʠʢʘʪʘ, ʛʝʦʣʦʛʠʷʪʘ, ʤʠʥʝʨʘʣʥʠʪʝ ʠ ʥʝʬʪʝʥʠ ʧʨʦʫʯʚʘʥʠʷ, 

ʢʘʢʪʦ ʠ ʚ ʠʥʞʝʥʝʨʥʠʪʝ ʜʝʡʥʦʩʪʠ. ɺʲʚ ʚʨʝʤʝʪʦ ʛʨʘʚʠʤʝʪʨʠʷʪʘ ʩʝ ʫʪʚʲʨʞʜʘʚʘ 

ʢʘʪʦ ʚʦʜʝʱ ʧʦʜʭʦʜ ʟʘ ʣʦʢʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʧʝʱʝʨʠ, ʠʟʦʩʪʘʚʝʥʠ ʪʫʥʝʣʠ, 

ʙʫʥʢʝʨʠ, ʢʨʠʧʪʠ ʠ ʜʨʫʛʠ ʧʦʜʟʝʤʥʠ ʦʙʝʢʪʠ, ʘ ʢʣʘʩʠʯʝʩʢʠʪʝ ʤʝʪʦʜʠ ʩʝ 

ʜʦʧʲʣʚʘʪ ʦʪ ʥʦʚʠ, ʩʲʚʨʝʤʝʥʥʠ ʪʝʥʜʝʥʮʠʠ. 

ʄʦʜʝʨʥʠʪʝ ʛʨʘʚʠʪʘʮʠʦʥʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʚʦʜʷʪ ʥʘʯʘʣʦʪʦ ʩʠ ʦʪ ʧʲʨʚʘʪʘ 

ʪʨʝʪʠʥʘ ʥʘ XX ʚʝʢ (Nabighian, 2005). ɺ ʟʦʨʘʪʘ ʥʘ XXI ʚʝʢ ʥʘʪʨʫʧʘʥʠʷʪ ʦʧʠʪ 

ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʦʙʦʙʱʝʥʠʝ ʥʘ ʥʘʡ-ʜʦʙʨʠʪʝ ʧʨʘʢʪʠʢʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 

ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ. ʆʩʚʝʥ ʜʠʛʠʪʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʫʨʝʜʠʪʝ, 

ʘʚʪʦʤʘʪʠʯʥʦʪʦ ʥʘʥʘʩʷʥʝ ʥʘ ʢʦʨʝʢʮʠʠ ʢʲʤ ʩʫʨʦʚʠʪʝ ʠʟʤʝʨʚʘʥʠʷ ʠ ʜʨʫʛʠ 

ʧʦʜʦʙʨʝʥʠʷ, ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʪʦʯʥʦʩʪʪʘ ʥʘ ʛʨʘʚʠʤʝʪʨʠʷʪʘ ʩʝ 

ʧʦʚʠʰʘʚʘ ʟʥʘʯʠʪʝʣʥʦ ʦʩʥʦʚʥʦ ʟʘʨʘʜʠ ʪʝʭʥʦʣʦʛʠʯʥʘʪʘ ʨʝʚʦʣʶʮʠʷ ʚ ʦʙʣʘʩʪʪʘ 

ʥʘ ʧʦʟʠʮʠʦʥʠʨʘʥʝʪʦ. ʂʲʤ ʜʥʝʰʥʘ ʜʘʪʘ ɻʅʉʉ  ʠʟʤʝʨʚʘʥʠʷʪʘ ʧʦʟʚʦʣʷʚʘʪ 

ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʪʦʯʢʠ ʚ ʪʨʠʤʝʨʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʲʩ ʩʘʥʪʠʤʝʪʨʦʚʘ 

ʪʦʯʥʦʩʪ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ.  

ʅʦʚʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʚ ʧʦʟʠʮʠʦʥʠʨʘʥʝʪʦ ʩʘ ʢʨʘʯʢʘ ʢʲʤ ʚʲʟʜʫʰʥʘʪʘ ʠ 

ʢʦʩʤʠʯʝʩʢʘ ʛʨʘʚʠʤʝʪʨʠʷ ʩ ʚʠʩʦʢʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘ ʨʝʟʦʣʶʮʠʷ ʠ ʪʦʯʥʦʩʪ. ɺ 

ʦʙʦʙʱʝʥʦ ʠʟʜʘʥʠʝ ʥʘ ʂʘʥʘʜʩʢʘʪʘ ʤʠʥʥʘ ʘʩʦʮʠʘʮʠʷ ʦʪ 2012 ʛ. ʟʘ ʪʦʧ 100 ʥʘ 

ʠʥʦʚʘʮʠʠʪʝ ʚ ʤʠʥʥʦʪʦ ʜʝʣʦ ʟʘ ʧʲʨʚʦʪʦ ʜʝʩʝʪʠʣʝʪʠʝ ʥʘ XXI ʚ. (Minalliance, 

2012), ʧʦʜ ʥʦʤʝʨ 13 ʩʝ ʥʘʨʝʞʜʘ ʚʲʟʜʫʰʥʘʪʘ ʛʨʘʚʠʤʝʪʨʠʷ. ɿʘ ʩʨʘʚʥʝʥʠʝ ʥʘ 

ʧʦ-ʧʨʝʜʥʠ ʧʦʟʠʮʠʠ ʚ ʢʘʪʝʛʦʨʠʷʪʘ ʠʟʩʣʝʜʚʘʥʠʷ ʩʘ ʢʣʘʩʠʨʘʥʠ ʩʦʬʪʫʝʨʥʠʪʝ 

ʩʨʝʜʩʪʚʘ ʟʘ ʦʙʨʘʙʦʪʢʘ, ʘʥʘʣʠʟ ʠ ʚʠʟʫʘʣʠʟʘʮʠʷ ʥʘ ʜʘʥʥʠʪʝ, ɻʅʉʉ (ʛʣʦʙʘʣʥʠ 

ʥʘʚʠʛʘʮʠʦʥʥʠ ʩʧʲʪʥʠʢʦʚʠ ʩʠʩʪʝʤʠ), ʘ ʩʣʝʜʚʘʱʠ ʩʘ ʤʝʪʦʜʠ ʢʘʪʦ ʣʠʜʘʨ 

(LiDAR ï Light Detection And Ranging), ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ, 

ʩʧʲʪʥʠʢʦʚʠʪʝ ʩʥʠʤʢʠ ʩʲʩ ʩʫʙʤʝʪʨʦʚʘ ʪʦʯʥʦʩʪ ʠ ʜʨ. ɺ ʢʦʤʙʠʥʘʮʠʷ ʩʲʩ 

ʩʲʚʨʝʤʝʥʥʠʪʝ ʩʨʝʜʩʪʚʘ ʟʘ ʧʦʟʠʮʠʦʥʠʨʘʥʝ ʠ ʤʦʜʝʨʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ 
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ʘʥʘʣʠʟ ʠ ʚʠʟʫʘʣʠʟʘʮʠʷ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʯʨʝʟ ɻʀʉ, ʤʝʪʦʜʲʪ ʩʝ 

ʧʨʠʣʘʛʘ ʫʩʧʝʰʥʦ ʟʘ ʣʦʢʘʣʠʟʠʨʘʥʝ ʥʘ ʦʙʝʢʪʠ ʧʦʜ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ.  

ʉʧʝʮʠʘʣʥʦ ʚʥʠʤʘʥʠʝ ʥʘ ʚʲʜʫʰʥʠʪʝ ʠ ʦʱʝ ʧʦʚʝʯʝ ʢʦʩʤʠʯʝʩʢʠ 

ʛʨʘʚʠʪʘʮʠʦʥʥʠ ʤʝʪʦʜʠ ʦʪʜʝʣʷʪ ʦʨʛʘʥʠʟʘʮʠʠ ʢʘʪʦ ʅɸʉɸ (NASA) ʠ 

ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʥʘ ʦʪʙʨʘʥʘʪʘ ʥʘ ʉɸʑ (Department of Defense - DoD). ʎʝʣʪʘ 

ʥʘ ʚʪʦʨʠʪʝ ʝ ʣʦʢʘʣʠʟʠʨʘʥʝ ʥʘ ʢʫʭʠʥʠ ʢʘʪʦ ʧʦʪʝʥʮʠʘʣʥʠ ʦʙʝʢʪʠ ʥʘ ʚʨʘʞʝʩʢʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʦʪ ʙʝʟʦʧʘʩʥʦ ʨʘʟʩʪʦʷʥʠʝ (Streland, 2003). ʌʦʢʫʩʲʪ ʥʘ 

ʩʧʲʪʥʠʢʦʚʘʪʘ ʛʨʘʚʠʤʝʪʨʠʷ ʟʘ ʮʝʣʠʪʝ ʥʘ ʛʝʦʬʠʟʠʢʘʪʘ ʠ ʛʝʦʜʝʟʠʷʪʘ ʦʙʘʯʝ ʝ 

ʚʲʨʭʫ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʚʨʝʤʝʚʠʪʝ ʚʘʨʠʘʮʠʠ ʥʘ ʟʝʤʥʦʪʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦ ʧʦʣʝ, 

ʦʩʨʝʜʥʘʪʘ ʤʫ ʩʪʦʡʥʦʩʪ ʠ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʛʣʦʙʘʣʥʠ ʠ ʨʝʛʠʦʥʘʣʥʠ ʤʦʜʝʣʠ 

(Koop, 2007). ɿʘ ʤʘʩʦʚʠ ʧʨʠʣʦʞʝʥʠʷ, ʠʟʠʩʢʚʘʱʠ ʚʠʩʦʢʘ ʪʦʯʥʦʩʪ ʠ 

ʨʝʟʦʣʶʮʠʷ, ʥʘʟʝʤʥʠ ʤʝʪʦʜʠ ʟʘʧʘʟʚʘʪ ʩʚʦʠʪʝ ʙʝʟʧʨʝʮʝʜʝʥʪʥʠ ʚʲʟʤʦʞʥʦʩʪʠ. 

ʇʨʝʟ XXI  ʚ. ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʤʝʪʦʜʠ ʚʝʯʝ ʥʘʤʠʨʘʪ ʰʠʨʦʢʦ 

ʧʨʠʣʦʞʝʥʠʝ ʚ ʨʝʜʠʮʘ ʦʙʣʘʩʪʠ. ʉʨʝʜ ʥʘʡ-ʧʦʧʫʣʷʨʥʠʪʝ ʩʘ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ 

ʢʘʨʩʪʦʚʠ ʩʠʩʪʝʤʠ (Chalikakis, 2011), ʚʫʣʢʘʥʠʯʥʠ ʩʪʨʫʢʪʫʨʠ (DeNosaquo, 

2009), ʛʝʦʜʠʥʘʤʠʢʘ (Toushmalani, 2010; Imanishi, 2009; Pacheco, 2006; 

ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʫ ʥʘʩ: ʄʠʭʘʡʣʦʚ, 2006; ʎʝʥʢʦʚ, 2006), ʭʠʜʨʦʛʝʦʣʦʛʠʷ 

(Wilson, 2012), ʧʨʦʫʯʚʘʥʠʷ ʟʘ ʧʦʣʝʟʥʠ ʠʟʢʦʧʘʝʤʠ (Nabighian, 2005) ʠ ʜʨ. 

ʉʲʚʨʝʤʝʥʥʘ ʠ ʠʟʢʣʶʯʠʪʝʣʥʦ ʧʝʨʩʧʝʢʪʠʚʥʦ ʥʘʧʨʘʚʣʝʥʠʝ ʩʝ ʦʯʝʨʪʘʚʘ ʚ 

ʦʙʣʘʩʪʪʘ ʥʘ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʪʝ ʧʨʦʫʯʚʘʥʠʷ (Pasteka, 2019; Padin, 2011; 

Eppelbaum, 2011; Panisova, 2009). ɺ ʜʨʫʛʘ ʯʘʩʪ ʦʪ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʟʥʘʯʝʥʠʝʪʦ 

ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʠʟʤʝʨʚʘʥʠʷ ʝ ʩ ʘʢʮʝʥʪ ʚʲʨʭʫ ʧʨʦʝʢʪʠʨʘʥʝʪʦ, 

ʠʟʛʨʘʞʜʘʥʝʪʦ, ʧʦʜʜʨʲʞʢʘʪʘ ʥʘ ʠʥʞʝʥʝʨʥʦ-ʩʪʨʦʠʪʝʣʥʠ ʩʲʦʨʲʞʝʥʠʷ 

(Deroussi, 2009); (Mickus, 2003) ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʨʠʩʢʘ ʚ ʢʘʨʩʪʦʚʠʪʝ ʨʘʡʦʥʠ 

(da Silva Junior, 2006).  

(Saddek, 2017) ʨʘʟʛʣʝʞʜʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʤʠʢʨʦʛʨʘʚʠʤʝʪʨʠʯʥʦ 

ʧʨʦʫʯʚʘʥʝ ʟʘ ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʨʠʩʢʦʚʠ ʟʦʥʠ ʦʪ ʩʨʫʪʚʘʥʝ ʚ ʢʘʨʩʪʦʚ ʨʘʡʦʥ 

ʙʣʠʟʦ ʚ ʉʝʚʝʨʦʠʟʪʦʯʝʥ ɸʣʞʠʨ. ʉʣʝʜ ʩʨʫʪʚʘʥʠʷ ʥʘ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʧʨʝʟ 

2001 ʛ., ʢʦʠʪʦ ʩʘ ʜʦʚʝʣʠ ʜʦ ʦʙʨʘʟʫʚʘʥʝ ʥʘ ʛʦʣʝʤʠ ʧʦʥʦʨʠ, ʝ ʠʟʚʲʨʰʝʥʦ 

ʜʝʪʘʡʣʥʦ ʛʨʘʚʠʤʝʪʨʠʯʥʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʧʣʦʱ ʦʪ 14 700 mĮ ʯʨʝʟ 614 

ʠʟʤʝʨʚʘʪʝʣʥʠ ʪʦʯʢʠ. ʀʟʧʦʣʟʚʘʥʘ ʝ ʤʠʢʨʦʛʨʘʚʠʤʝʪʨʠʷ ï ʥʝʠʥʚʘʟʠʚʝʥ ʤʝʪʦʜ, 

ʢʦʡʪʦ ʟʘʩʠʯʘ ʛʨʘʚʠʪʘʮʠʦʥʥʠ ʘʥʦʤʘʣʠʠ, ʧʨʠʯʠʥʝʥʠ ʦʪ ʧʦʜʟʝʤʥʠ ʢʫʭʠʥʠ ʩ ʧʦ-

ʥʠʩʢʘ ʧʣʲʪʥʦʩʪ. ʀʟʩʣʝʜʚʘʥʝʪʦ ʥʘ (Saibi, 2019) ʝ ʥʘʩʦʯʝʥʦ ʢʲʤ ʦʪʢʨʠʚʘʥʝ ʥʘ 

ʧʦʜʟʝʤʥʠ ʢʫʭʠʥʠ ʠ ʢʘʨʩʪʦʚʠ ʩʪʨʫʢʪʫʨʠ ʚ ʨʘʡʦʥʘ ʥʘ ʛʨʘʜ ɸʣ ɸʡʥ ʚ 

ʆʙʝʜʠʥʝʥʠʪʝ ʘʨʘʙʩʢʠ ʝʤʠʨʩʪʚʘ, ʢʦʠʪʦ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʩʝʨʠʦʟʥʘ ʟʘʧʣʘʭʘ ʟʘ 

ʩʪʨʦʠʪʝʣʩʪʚʦʪʦ ʧʦʨʘʜʠ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʧʨʦʧʘʜʘʥʠʷ ʠ ʩʣʷʛʘʥʠʷ ʥʘ ʟʝʤʥʘʪʘ 

ʧʦʚʲʨʭʥʦʩʪ ï ʯʨʝʟ ʚʠʩʦʢʦʪʦʯʥʠ ʤʠʢʨʦʛʨʘʚʠʤʝʪʨʠʯʥʠ ʠʟʤʝʨʚʘʥʠʷ, 
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ʠʟʚʲʨʰʝʥʠ ʚ 452 ʪʦʯʢʠ ʚʲʨʭʫ ʧʣʦʱ ʦʪ ʦʢʦʣʦ 1600 kmĮ, ʫʯʝʥʠʪʝ ʠʟʧʦʣʟʚʘʪ 

ʤʝʪʦʜ ʥʘ ʠʥʚʝʨʩʠʷ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ 3D ʤʦʜʝʣ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ 

ʧʣʲʪʥʦʩʪʪʘ ʥʘ ʧʦʜʟʝʤʥʠʪʝ ʩʢʘʣʠ ʜʦ ʜʲʣʙʦʯʠʥʘ ʦʪ 1500 ʤʝʪʨʘ. (Qiao, 2025) 

ʨʘʟʛʣʝʞʜʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʪʝʭʥʦʣʦʛʠʷʪʘ ʟʘ ʠʟʤʝʨʚʘʥʝ ʥʘ ʛʨʘʚʠʪʘʮʠʦʥʝʥ 

ʛʨʘʜʠʝʥʪ ʢʘʪʦ ʝʬʝʢʪʠʚʝʥ ʤʝʪʦʜ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʠ ʦʪʢʨʠʚʘʥʝ ʥʘ ʧʦʜʟʝʤʥʠ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʛʨʘʜʩʢʠ ʫʩʣʦʚʠʷ. ʀʟʧʦʣʚʘʥʝʪʦ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʠ ʤʝʪʦʜʠ ʚ 

ʛʨʘʜʩʢʘ ʩʨʝʜʘ ʝ ʠ ʦʙʝʢʪ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʥʘ (Bouyahiaoui, 2025), 

(Bouyahiaoui, 2024), ʢʘʢʪʦ ʠ ʥʘ (Carbone, 2020).  

ʀʥʪʝʨʝʩʥʘ ʪʝʥʜʝʥʮʠʷ ʩʝ ʦʯʝʨʪʘʚʘ ʚ ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʚʨʝʤʝʚʠʪʝ 

ʚʘʨʠʘʮʠʠ ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ ʩʨʝʜʘʪʘ ï ʟʘ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʧʦʜʟʝʤʥʠʪʝ ʚʦʜʠ (Davis, 

2008; Masson, 2012; Jacob, 2009; Jacob, 2008) ʠ ʜʦʨʠ ʟʘ ʧʨʝʜʩʢʘʟʚʘʥʝ ʥʘ 

ʚʫʣʢʘʥʠʯʥʠ ʠʟʨʠʛʚʘʥʠʷ, ʘʩʦʮʠʠʨʘʥʠ ʩ ʛʨʘʚʠʪʘʮʠʦʥʥʠ ʠʟʤʝʥʝʥʠʷ ʧʦʨʦʜʝʥʠ 

ʦʪ ʜʚʠʞʝʥʠʝʪʦ ʥʘ ʤʘʛʤʘʪʘ (Berrino, 2006). ʇʦʜʦʙʝʥ ʨʦʜ ʥʘʙʣʶʜʝʥʠʷ ʩʘ ʦʪ 

ʟʥʘʯʝʥʠʝ ʢʘʢʪʦ ʟʘ ʧʦ-ʧʲʣʥʦʮʝʥʥʦʪʦ ʦʧʦʟʥʘʚʘʥʝ ʥʘ ʧʨʦʪʠʯʘʱʠʪʝ ʧʨʦʮʝʩʠ, 

ʪʘʢʘ ʠ ʟʘ ʦʮʝʥʢʘ ʥʘ ʬʘʢʪʦʨʠʪʝ, ʢʦʠʪʦ ʯʠʠʪʦ ʝʬʝʢʪ ʩʣʝʜʚʘ ʜʘ ʙʲʜʝ ʦʪʩʪʨʘʥʝʥ 

ʚ ʧʨʝʮʠʟʥʠʪʝ ʛʨʘʚʠʤʝʪʨʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʟʘ ʜʨʫʛʠ ʮʝʣʠ.  

ɺ ʠʥʞʝʥʝʨʥʘʪʘ ʛʝʦʣʦʛʠʷ ʩʪʘʥʜʘʨʪʥʠʪʝ ʛʨʘʚʠʤʝʪʨʠʯʥʠ ʤʝʪʦʜʠ ʥʘʤʠʨʘʪ 

ʧʨʠʣʦʞʝʥʠʝ ʨʷʜʢʦ ʟʘʨʘʜʠ ʦʙʠʢʥʦʚʝʥʦ ʥʠʩʢʘʪʘ ʠʤ ʪʦʯʥʦʩʪ. ʉʧʝʮʠʘʣʥʠʪʝ 

ʤʠʢʨʦʛʨʘʚʠʤʝʪʨʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʦʙʘʯʝ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ 

ʧʦʜʟʝʤʥʠ ʢʫʭʠʥʠ,  ʚ ʪʦʚʘ ʯʠʩʣʦ ʝʩʪʝʩʪʚʝʥʠ ʟʘʣʠ ʠ ʛʘʣʝʨʠʠ, ʤʠʥʥʠ ʠʟʨʘʙʦʪʢʠ, 

ʘʨʭʝʦʣʦʛʠʯʝʩʢʠ ʦʙʝʢʪʠ, ʚʦʜʥʠ ʦʙʝʤʠ ʠ ʜʨʫʛʠ. ɿʘ ʧʨʦʫʯʚʘʥʠʷ ʥʘ ʧʝʱʝʨʠ 

ʤʠʢʨʦʛʨʘʚʠʤʝʪʨʠʷ ʩʝ ʧʨʠʣʘʛʘ ʦʪ 40-ʪʝ ʛʦʜʠʥʠ ʥʘ XX ʚʝʢ (Hall, 2003). 

ʄʝʪʦʜʲʪ ʦʩʠʛʫʨʷʚʘʪ ʜʘʥʥʠ ʩ ʚʠʩʦʢʘ ʪʦʯʥʦʩʪ ʠ ʨʝʟʦʣʶʮʠʷ. ʊʝʟʠ ʦʩʦʙʝʥʦʩʪʠ 

ʦʙʫʩʣʘʚʷʪ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʧʨʝʮʠʟʥʘ ʘʧʘʨʘʪʫʨʘ ʟʘ ʛʨʘʚʠʪʘʮʠʦʥʥʠʪʝ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʠ ʦʧʨʝʜʝʣʝʥʠʷ ʚ ʦʛʨʘʥʠʯʝʥʠ ʧʦ ʧʣʦʱ ʪʝʨʠʪʦʨʠʠ. 

 

2.4. ʀɿʄɽʈɺɸʅɽ ʅɸ ʉʀʃɸʊɸ ʅɸ ʊɽɾɽʉʊʊɸ 

ʇʦʥʷʪʠʝʪʦ Ăʩʠʣʘ ʥʘ ʪʝʞʝʩʪʪʘñ ʧʦ ʩʲʱʝʩʪʚʦ ʩʝ ʷʚʷʚʘ ʫʩʢʦʨʝʥʠʝ, ʧʦʨʘʜʠ 

ʢʦʝʪʦ ʥʝʛʦʚʦʪʦ ʠʟʤʝʨʚʘʥʝ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʚʢʣʶʯʚʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʜʲʣʞʠʥʠ 

ʠ ʚʨʝʤʝʥʘ. ʊʘʢʠʚʘ ʦʪʥʦʩʠʪʝʣʥʦ ʧʨʦʩʪʠ ʠʟʤʝʨʚʘʥʠʷ ʦʙʘʯʝ ʩʝ ʦʢʘʟʚʘʪ ʥʝʣʝʩʥʦ 

ʠʟʧʲʣʥʠʤʠ ʩ ʥʝʦʙʭʦʜʠʤʘʪʘ ʟʘ ʛʨʘʚʠʪʘʮʠʦʥʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʪʦʯʥʦʩʪ. 

ʉʨʝʜʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʩʠʣʘʪʘ ʥʘ ʪʝʞʝʩʪʪʘ ʥʘ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ ɿʝʤʷʪʘ ʝ 

ʧʨʠʙʣʠʟʠʪʝʣʥʦ 9.8 m/s2. ʄʝʨʥʘʪʘ ʝʜʠʥʠʮʘ ʥʘ ʛʨʘʚʠʪʘʮʠʦʥʥʠʪʝ ʠʟʤʝʨʚʘʥʠʷ ʝ 

ñGalò, ʢʦʡʪʦ ʝ ʝʢʚʠʚʘʣʝʥʪʝʥ ʥʘ ʩʠʣʘʪʘ, ʢʦʷʪʦ ʙʠ ʧʨʝʜʠʟʚʠʢʘʣʘ ʝʜʠʥʠʮʘ ʤʘʩʘ 

ʜʘ ʙʲʜʝ ʫʩʢʦʨʝʥʘ ʩ 21 /cm s . ɻʨʘʚʠʪʘʮʠʦʥʥʦʪʦ ʫʩʢʦʨʝʥʠʝ ʥʘ ʟʝʤʥʘʪʘ 

ʧʦʚʲʨʭʥʦʩʪ ʝ ʧʨʠʙʣʠʟʠʪʝʣʥʦ 980 Gal. ɺ ʛʨʘʚʠʪʘʮʠʦʥʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʤʦʛʘʪ 

ʜʘ ʙʲʜʘʪ ʨʝʛʠʩʪʨʠʨʘʥʠ ʚʘʨʠʘʮʠʠ ʦʪ ʧʦʨʷʜʲʢʘ ʥʘ ʝʜʥʘ ʜʝʩʝʪʤʠʣʠʦʥʥʘ 



2. ʅʝʨʝʰʝʥʠ ʧʨʦʙʣʝʤʠ ï ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʤʝʪʦʜʘ 
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ʟʝʤʥʦʪʦ ʧʦʣʝ ʩ ʧʦʤʦʱʪʘ ʥʘ ʛʨʘʚʠʤʝʪʨʠ. ʇʦ ʪʘʟʠ ʧʨʠʯʠʥʘ ʥʘʡ-ʯʝʩʪʦ 

ʠʟʧʦʣʟʚʘʥʘʪʘ ʚ ʧʨʘʢʪʠʢʘʪʘ ʥʘ ʛʨʘʚʠʪʘʮʠʦʥʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʤʝʨʥʘ ʝʜʠʥʠʮʘ 

ʝ ʤʠʣʠʛʘʣ (31 1.10  mGal Gal-= ) ʠ ʜʦʨʠ ʤʠʢʨʦʛʘʣ ( 61 1.10  Gal Galm -= ). 

ʇʦʨʪʘʪʠʚʥʠʪʝ ʛʨʘʚʠʤʝʪʨʠ ʟʘ ʥʘʟʝʤʥʠ ʠʟʤʝʨʚʘʥʠʷ ʜʘʪʠʨʘʪ ʦʪ 50-ʪʝ ʥʘ 

XX ʚ. ʈʘʥʥʠʪʝ ʤʦʜʝʣʠ ʚʩʝ ʧʘʢ ʧʨʠʪʝʞʘʚʘʪ ʩʝʨʠʦʟʥʠ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ 

ʦʪʥʦʰʝʥʠʝ ʥʘ ʪʷʭʥʦʪʦ ʪʝʛʣʦ, ʠʟʤʝʨʚʘʪʝʣʝʥ ʦʙʭʚʘʪ ʠ ʟʜʨʘʚʠʥʘ. ɿʥʘʯʠʪʝʣʥʦ 

ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʪʝʭʥʠʪʝ ʨʘʟʤʝʨʠ ʩʣʝʜʚʘ ʜʝʩʝʪʠʣʝʪʠʝ ʧʦ-ʢʲʩʥʦ.  

ʇʨʝʟ 1959 ʛ. ʝ ʧʨʝʜʩʪʘʚʝʥ ʤʦʜʝʣʲʪ LaCoste & Romberg (LCR) G, ʢʦʡʪʦ 

ʩʝ ʧʨʝʚʨʲʱʘ ʚ ʠʥʜʫʩʪʨʠʘʣʝʥ ʩʪʘʥʜʘʨʪ ʟʘ ʮʝʣʠ ʪʨʠ ʜʝʩʝʪʠʣʝʪʠʷ. ʉ ʥʷʢʦʠ 

ʧʦʜʦʙʨʝʥʠʷ ʧʨʝʟ 1967 ʛ. ʩʝ ʧʦʷʚʷʚʘ LCR D, ʦʩʠʛʫʨʷʚʘʱ ʪʦʯʥʦʩʪ ʦʪ 0.005 

mGal. ɼʚʘʪʘ ʤʦʜʝʣʘ ʧʨʠʪʝʞʘʚʘʪ ʦʙʘʯʝ ʠ ʥʷʢʦʠ ʥʝʜʦʩʪʘʪʲʮʠ, ʘ 

ʧʦʧʫʣʷʨʥʦʩʪʪʘ ʠʤ ʩʝ ʜʲʣʞʠ ʜʦ ʠʟʚʝʩʪʥʘ ʩʪʝʧʝʥ ʥʘ ʣʠʧʩʘʪʘ ʥʘ ʘʣʪʝʨʥʘʪʠʚʘ 

ʧʦ ʦʥʦʚʘ ʚʨʝʤʝ. 

ʅʫʞʜʠʪʝ ʥʘ ʧʨʘʢʪʠʢʘʪʘ ʦʙʘʯʝ ʥʘʣʘʛʘʪ ʚʩʝ ʧʦ-ʚʠʩʦʢʠ ʠʟʠʩʢʚʘʥʠʷ ʧʦ 

ʦʪʥʦʰʝʥʠʝ ʥʘ ʛʨʘʚʠʤʝʪʨʠʪʝ. ɺ ʥʘʯʘʣʦʪʦ ʥʘ 90-ʪʝ ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʤʝʪʦʜʠ 

ʟʘ ʣʦʢʘʣʠʟʠʨʘʥʝ ʥʘ ʢʫʭʠʥʠ ʟʘ ʮʝʣʠʪʝ ʥʘ ʩʪʨʦʠʪʝʣʩʪʚʦ ʚ ʢʘʨʩʪʦʚʠ ʨʘʡʦʥʠ ʠ 

ʠʟʦʩʪʘʚʝʥʠ ʤʠʥʠ, ʢʘʪʦ ʝʩʪʝʩʪʚʝʥʠ ʨʝʟʝʨʚʦʘʨʠ ʚ ʭʠʜʨʦʛʝʦʣʦʛʠʷʪʘ, 

ʘʥʪʨʦʧʦʛʝʥʥʠ ʩʪʨʫʢʪʫʨʠ ʚ ʘʨʭʝʦʣʦʛʠʷʪʘ ʠ ʜʨʫʛʠ ʟʘʜʘʯʠ ʚʝʯʝ ʩʘ ʷʩʥʦ 

ʜʝʬʠʥʠʨʘʥʠ ʩ ʪʝʨʤʠʥʘ ʤʠʢʨʦʛʨʘʚʠʤʝʪʨʠʷ. ɼʦ ʪʦʟʠ ʤʦʤʝʥʪ ʠʟʧʦʣʟʚʘʥʠ ʟʘ 

ʮʝʣʪʘ ʩʘ ʠʥʩʪʨʫʤʝʥʪʠʪʝ LCR. ʊʝ ʦʙʘʯʝ ʩʘ ʤʝʭʘʥʠʯʥʠ, ʪʦʯʥʦʩʪʪʘ ʠʤ ʝ ʚ ʪʷʩʥʘ 

ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʫʤʝʥʠʷʪʘ ʥʘ ʦʧʝʨʘʪʦʨʘ, ʘ ʧʨʠʥʮʠʧʲʪ ʠʤ ʥʘ ʨʘʙʦʪʘ ʝ 

ʭʘʨʘʢʪʝʨʝʥ ʟʘ ʧʦʨʪʘʪʠʚʥʠʪʝ ʥʘʟʝʤʥʠ ʛʨʘʚʠʤʝʪʨʠ ʚ ʧʝʨʠʦʜʘ 1950-1989 

(Siegel, 1995). 

ɺʲʚ ʚʩʠʯʢʠ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʥʘʧʨʘʚʣʝʥʠʷ ʤʝʪʨʦʣʦʛʠʯʥʘʪʘ ʝʚʦʣʶʮʠʷ 

ʩʣʝʜʚʘ ʦʙʨʘʪʥʦʧʨʦʧʦʨʮʠʦʥʘʣʥʘ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʦʧʠʪʘ ʥʘ ʦʧʝʨʘʪʦʨʘ ʟʘ 

ʧʦʚʠʰʘʚʘʥʝ ʧʨʝʮʠʟʥʦʩʪʪʘ ʥʘ ʠʟʤʝʨʚʘʥʠʷʪʘ. ʀʥʪʝʛʨʠʨʘʥʝʪʦ ʥʘ ʤʦʜʝʨʥʠ 

ʪʝʭʥʠʢʠ ʟʘ ʝʣʝʢʪʨʦʥʥʠ ʠʟʤʝʨʚʘʥʠʷ, ʦʙʨʘʙʦʪʢʘ ʥʘ ʩʠʛʥʘʣʠʪʝ ʠ ʩʲʭʨʘʥʝʥʠʝ ʥʘ 

ʜʘʥʥʠʪʝ ʩʘ ʟʘʣʦʞʝʥʠ ʢʘʪʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʛʨʘʚʠʤʝʪʨʠʪʝ ʦʪ ʥʦʚʦ 

ʧʦʢʦʣʝʥʠʝ. 

ʆʱʝ ʧʨʝʟ 1984 ʛ. ʢʦʤʧʘʥʠʷʪʘ Scintrex ʩʠ ʧʦʩʪʘʚʷ ʘʤʙʠʮʠʦʟʥʘʪʘ ʟʘʜʘʯʘ 

ʜʘ ʩʲʟʜʘʜʝ ʥʦʚ ʠʥʩʪʨʫʤʝʥʪ ʩ ʪʦʯʥʦʩʪ ʢʘʪʦ ʥʘ LCR ʠ ʧʦ-ʚʠʩʦʢʘ, ʢʘʪʦ 

ʩʲʱʝʚʨʝʤʝʥʥʦ ʦʪʩʪʨʘʥʠ ʥʷʢʦʠ ʬʫʥʢʮʠʦʥʘʣʥʠ ʦʛʨʘʥʠʯʝʥʠʷ. ɺʲʧʨʝʢʠ ʯʝ 

ʢʦʤʧʘʥʠʷʪʘ ʠʤʘ 25-ʛʦʜʠʰʝʥ ʦʧʠʪ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʤʦʜʝʣʘ CG-2, 

ʠʥʪʝʛʨʠʨʘʱ ʚ ʩʝʙʝ ʩʠ ʝʣʝʢʪʨʦʥʠʢʘ ʠ ʩʦʬʪʫʝʨ, ʪʷ ʫʩʧʷʚʘ ʜʘ ʨʝʘʣʠʟʠʨʘ ʥʦʚʠʷ 

CG-3 ʝʜʚʘ ʧʨʝʟ 1989 ʛ. ʆʪʥʝʤʘ ʠʤ ʦʱʝ 2 ʛʦʜʠʥʠ, ʟʘ ʜʘ ʩʲʟʜʘʜʘʪ CG-3M, 

ʢʦʡʪʦ ʩʲʩ ʩʚʦʷʪʘ ʪʦʯʥʦʩʪ 0.005 mGal ʩʝ ʧʨʝʚʨʲʱʘ ʚ ʥʦʚʠʷ ʩʪʘʥʜʘʨʪ. 



2. ʅʝʨʝʰʝʥʠ ʧʨʦʙʣʝʤʠ ï ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʤʝʪʦʜʘ 
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ɺ ʟʦʨʘʪʘ ʥʘ ʥʦʚʠʷ ʚʝʢ ʛʨʘʚʠʤʝʪʨʠʷʪʘ ʝ ʠʟʥʝʩʝʥʘ ʥʘ ʢʘʯʝʩʪʚʝʥʦ ʥʦʚʦ 

ʨʘʚʥʠʱʝ. ʇʨʝʟ 2002 ʛ. ʩʝ ʧʦʷʚʷʚʘ ʥʘʩʣʝʜʥʠʢʲʪ ʥʘ CG-3M ï ʥʘʡ-ʥʦʚʠʷʪ, ʧʦ-

ʤʘʣʲʢ ʠ ʧʦ-ʣʝʢ Scintrex CG-5. ʉ ʪʦʯʥʦʩʪ 0.001 mGal, ʢʦʨʝʢʮʠʠ ʥʘ 

ʠʟʤʝʨʚʘʥʠʷʪʘ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ ʠ ʚʨʲʟʢʘ ʩ ʚʲʥʰʥʠ ʫʩʪʨʦʡʩʪʚʘ, ʫʨʝʜʲʪ ʜʦʩʪʠʛʘ 

ʚʨʲʭ ʚ ʛʨʘʚʠʤʝʪʨʠʷʪʘ ʠ ʠʥʪʝʛʨʠʨʘʥʝʪʦ ʚ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʪʝ ʩʠʩʪʝʤʠ. 

ʄʝʞʜʫʚʨʝʤʝʥʥʦ ʧʨʝʟ 2001 ʛ. ʜʚʘʪʘ ʣʠʜʝʨʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ 

ʛʨʘʚʠʤʝʪʨʠ ʧʨʝʟ ʛʦʜʠʥʠʪʝ ʩʝ ʦʙʝʜʠʥʷʚʘʪ ʚ ʥʦʚʘ ʢʦʤʧʘʥʠʷ ʠʟʚʝʩʪʥʘ ʢʘʪʦ 

LaCoste & Romberg ï Scintrex. ʆʪ ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʤʠʥʥʘʪʘ ʠ 

ʛʝʦʪʝʭʥʠʯʝʩʢʘʪʘ ʠʥʜʫʩʪʨʠʷ ʝ ʧʲʨʚʠʷʪ ʩʦʥʜʘʞʝʥ ʛʨʘʚʠʤʝʪʲʨ ʩ ʤʘʣʲʢ ʨʘʟʤʝʨ 

(ʧʲʨʚʠʷʪ ʩʦʥʜʘʞʝʥ ʛʨʘʚʠʤʝʪʲʨ ʝ ʤʦʜʝʣ ʥʘ LRC ʦʪ 50-ʪʝ ʛʦʜʠʥʠ ʥʘ XX ʚ.) ï 

ʟʘ ʜʠʘʤʝʪʲʨ ʜʦ 48 mm, ʜʲʣʙʦʯʠʥʘ 2 000 m ʠ ʪʦʯʥʦʩʪ 5 ɛGal, ʢʦʡʪʦ ʪʷ ʩʲʟʜʘʚʘ 

ʧʨʝʟ 2005 ʛʦʜʠʥʘ (Seigel H. O., 2009; Seigel H. O., 2007). ɼʚʝ ʛʦʜʠʥʠ ʧʦ-ʢʲʩʥʦ 

ʩʲʟʜʘʚʘ ʛʘʨʚʠʤʝʪʲʨ, ʙʘʟʠʨʘʥ ʥʘ CG-5, ʟʘ ʠʟʤʝʨʚʘʥʠʷ ʥʘ ʤʦʨʩʢʦʪʦ ʜʲʥʦ ʥʘ 

ʜʲʣʙʦʯʠʥʘ ʜʦ 5 000 m. ɼʥʝʩ LaCoste & Romberg ï Scintrex ʧʨʦʠʟʚʝʞʜʘ ʥʘʜ 

90 % ʦʪ ʛʨʘʚʠʤʝʪʨʠʪʝ ʥʘ ʩʚʝʪʦʚʥʠʷ ʧʘʟʘʨ. 

ʄʘʢʘʨ ʨʘʙʦʪʘʪʘ ʩ ʛʨʘʚʠʤʝʪʲʨ ʜʘ ʥʝ ʝ ʩʣʦʞʥʘ, ʧʨʝʮʠʟʥʠʪʝ 

ʤʠʢʨʦʛʨʘʚʠʤʝʪʨʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʠʟʠʩʢʚʘʪ ʚʥʠʤʘʥʠʝ ʢʲʤ ʥʷʢʦʠ 

ʜʦʧʲʣʥʠʪʝʣʥʠ ʦʩʦʙʝʥʦʩʪʠ ʧʨʠ ʪʷʭʥʘʪʘ ʨʝʘʣʠʟʘʮʠʷ. ɺʠʩʦʢʘʪʘ 

ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ʥʘ ʤʝʪʦʜʘ ʩʲʟʜʘʚʘ ʣʦʛʠʩʪʠʯʥʠ ʧʨʦʙʣʝʤʠ, ʩʚʲʨʟʘʥʠ ʩ ʧʦ-

ʪʦʯʥʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʠ (ʚʠʩʦʯʠʥʥʠ) ʦʧʨʝʜʝʣʝʥʠʷ, ʨʘʙʦʪʘ ʚ Ăʪʠʭʘñ ʦʪ ʛʣʝʜʥʘ 

ʪʦʯʢʘ ʥʘ ʬʦʥʦʚʠ ʚʠʙʨʘʮʠʠ ʩʨʝʜʘ, ʩʪʘʙʠʣʥʦʩʪ ʥʘ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʜʨʫʛʠ. 

 

2.5. ʊɽʍʅʆʃʆɻʀʗ 

ʆʩʥʦʚʥʘ ʧʨʠʯʠʥʘ ʟʘ ʠʟʙʦʨ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʤʝʪʦʜʠ ʟʘ 

ʣʦʢʘʣʠʟʠʨʘʥʝ ʥʘ ʢʫʭʠʥʠ ʝ ʬʠʟʠʯʥʠʷʪ ʧʨʠʥʮʠʧ, ʥʘ ʢʦʡʪʦ ʩʘ ʦʩʥʦʚʘʥʠ. ʊʲʡ 

ʢʘʪʦ ʫʨʝʜʠʪʝ ʩʘ ʯʫʚʩʪʚʠʪʝʣʥʠ ʥʘ ʩʠʣʘʪʘ ʥʘ ʪʝʞʝʩʪʪʘ, ʨʘʟʣʠʯʥʘʪʘ ʧʣʲʪʥʦʩʪ, 

ʢʦʷʪʦ ʧʨʠʪʝʞʘʚʘʪ ʘʥʦʤʘʣʥʠʪʝ ʪʝʣʘ ʩʧʨʷʤʦ ʩʨʝʜʘʪʘ, ʚ ʢʦʷʪʦ ʩʝ ʥʘʤʠʨʘʪ, ʛʠ 

ʧʨʘʚʠ ʨʘʟʣʠʯʠʤʠ ʟʘ ʤʝʪʦʜʘ. ʊʝ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʩ ʦʱʝ ʥʷʢʦʣʢʦ ʚʘʞʥʠ 

ʧʨʝʜʠʤʩʪʚʘ: 

¶ ʇʦʣʩʢʘʪʘ ʨʘʙʦʪʘ ʤʦʞʝ ʜʘ ʩʝ ʠʟʚʲʨʰʠ ʦʪ ʝʜʠʥ ʜʦ ʥʷʢʦʣʢʦ ʜʫʰʠ ʚʲʚ 

ʚʩʷʢʘ ʜʦʩʪʲʧʥʘ ʦʙʣʘʩʪ, ʚʢʣʶʯʠʪʝʣʥʦ ʚʠʩʦʢʦ ʫʨʙʘʥʠʟʠʨʘʥʠ ʠ 

ʠʥʜʫʩʪʨʠʘʣʠʟʠʨʘʥʠ ʟʦʥʠ, ʥʘʜ ʨʘʟʣʠʯʥʠ ʪʝʨʝʥʠ, ʥʘʩʪʠʣʢʠ, ʚ ʩʛʨʘʜʠ ʠ 

ʪ.ʥ. 

¶ ʀʥʩʪʨʫʤʝʥʪʘʨʠʫʤʲʪ ʝ ʧʦʨʪʘʪʠʚʝʥ, ʨʘʙʦʪʘʪʘ ʝ ʪʠʭʘ ʠ ʥʝ ʧʨʝʜʠʟʚʠʢʚʘ 

ʥʘʨʫʰʝʥʠʷ ʥʘ ʩʨʝʜʘʪʘ ʩ ʠʟʢʣʶʯʝʥʠʝ ʥʘ ʤʘʨʢʠʨʘʱʠʪʝ ʩʪʘʥʮʠʠʪʝ 

ʟʥʘʮʠ. 
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¶ ʄʝʪʦʜʲʪ ʠʤʘ ʜʦʙʨʦ ʧʣʦʱʥʦ ʧʦʢʨʠʪʠʝ. ʈʝʟʫʣʪʘʪʠʪʝ, ʧʨʝʜʩʪʘʚʝʥʠ ʢʘʪʦ 

ʢʘʨʪʠ ʩ ʠʟʦʣʠʥʠʠ, ʠʤʘʪ ʟʥʘʯʠʪʝʣʥʦ ʧʨʝʜʠʤʩʪʚʦ ʧʨʝʜ ʜʘʥʥʠʪʝ ʚ 

ʦʪʜʝʣʥʠ ʪʦʯʢʠ ʠʣʠ ʧʦ ʜʲʣʞʠʥʠʪʝ ʥʘ ʧʨʦʬʠʣʠ. 

ʉ ʛʦʜʠʥʠʪʝ ʥʘʩʪʲʧʚʘʪ ʥʷʢʦʠ ʠʟʤʝʥʝʥʠʷ ʚ ʪʝʭʥʦʣʦʛʠʷʪʘ ʥʘ 

ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʠʟʤʝʨʚʘʥʠʷ ʦʩʥʦʚʥʦ ʚ ʧʦʩʦʢʘ ʧʦʚʠʰʘʚʘʥʝʪʦ ʥʘ ʪʦʯʥʦʩʪʪʘ 

ʠ ʜʠʛʠʪʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʫʨʝʜʠʪʝ. ʈʘʟʚʠʪʠʝʪʦ ʥʘ ʢʦʤʧʶʪʲʨʥʘʪʘ ʦʙʨʘʙʦʪʢʘ ʠ 

ʚʠʟʫʘʣʠʟʘʮʠʷ ʥʘ ʜʘʥʥʠʪʝ ʩʲʱʦ ʜʦʧʨʠʥʘʩʷ ʩʲʱʝʩʪʚʝʥʦ ʟʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷʪʘ 

ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ. ʆʩʥʦʚʥʠʷʪ ʧʨʠʥʮʠʧ ʥʘ ʨʘʙʦʪʘ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʟʘʜʘʯʠ ʦʪ 

ʣʦʢʘʣʝʥ ʭʘʨʘʢʪʝʨ ʦʙʘʯʝ ʟʘʧʘʟʚʘ ʢʣʘʩʠʯʝʩʢʠʷ ʩʠ ʚʠʜ. 

ɿʘ ʩʲʩʪʘʚʷʥʝʪʦ ʥʘ ʧʲʣʥʦʮʝʥʝʥ ʨʘʙʦʪʝʥ ʧʣʘʥ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʚʟʝʤʘʪ 

ʧʨʝʜʚʠʜ ʠ ʥʷʢʦʣʢʦʪʦ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʤʝʪʦʜʘ, ʢʦʠʪʦ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ 

ʤʠʢʨʦʛʨʘʚʠʤʝʪʨʠʷʪʘ ʠʤʘʪ ʦʱʝ ʧʦ-ʦʩʝʟʘʝʤ ʝʬʝʢʪ (Department of 

Environmental Protection, 1994): 

¶ ʇʨʠʣʦʞʝʥʠʷʪʘ ʩʘ ʦʛʨʘʥʠʯʝʥʠ ʜʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʧʣʲʪʥʦʩʪʥʦ-

ʦʙʦʩʦʙʝʥʠ ʦʙʝʢʪʠ; 

¶ ʅʝʦʙʭʦʜʠʤʦ ʝ ʪʦʯʥʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘ ʩʪʘʥʮʠʠʪʝ; 

¶ ʉʣʦʞʥʠʷʪ ʪʝʨʝʥ ʠ ʫʩʣʦʚʠʷ ʥʘ ʨʘʙʦʪʘ, ʢʘʢʪʦ ʠ ʢʦʤʧʣʝʢʩʥʘʪʘ ʛʝʦʣʦʞʢʘ 

ʦʩʥʦʚʘ ʤʦʛʘʪ ʩʲʱʝʩʪʚʝʥʦ ʜʘ ʨʝʜʫʮʠʨʘʪ ʪʦʯʥʦʩʪʪʘ ʥʘ ʨʘʙʦʪʘ; 

¶ ʅʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʜʦʧʲʣʚʘʥʝ ʩ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʦʛʦʣʚʘʥʠʷ, ʩʦʥʜʘʞʠ, 

ʩʝʠʟʤʠʯʥʠ ʧʨʦʬʠʣʠ ʠ ʜʨʫʛʠ ʜʘʥʥʠ. 

ʉʧʦʨʝʜ (Jacob, 2020) ʢʫʭʠʥʠ, ʨʘʟʧʦʣʦʞʝʥʠ ʧʦ-ʙʣʠʟʦ ʜʦ ʧʦʚʲʨʭʥʦʩʪʪʘ, 

ʛʝʥʝʨʠʨʘʪ ʧʦ-ʩʠʣʥʠ ʛʨʘʚʠʤʝʪʨʠʯʥʠ ʩʠʛʥʘʣʠ, ʜʦʢʘʪʦ ʜʲʣʙʦʢʠʪʝ ʢʫʭʠʥʠ ʩʘ 

ʧʦ-ʪʨʫʜʥʠ ʟʘ ʦʪʢʨʠʚʘʥʝ, ʦʩʦʙʝʥʦ ʘʢʦ ʩʘ ʩ ʤʘʣʢʠ. ʌʦʨʤʘʪʘ ʥʘ ʢʫʭʠʥʘʪʘ ʩʲʱʦ 

ʦʢʘʟʚʘ ʚʣʠʷʥʠʝ ï ʩʬʝʨʠʯʥʠʪʝ ʠ ʭʦʨʠʟʦʥʪʘʣʥʦ ʨʘʟʧʦʣʦʞʝʥʠ ʢʫʭʠʥʠ ʩʝ 

ʦʪʢʨʠʚʘʪ ʧʦ-ʣʝʩʥʦ ʦʪ ʚʝʨʪʠʢʘʣʥʠ ʠʣʠ ʥʝʧʨʘʚʠʣʥʠ ʬʦʨʤʠ. ɼʦʧʲʣʥʠʪʝʣʥʦ, 

ʘʚʪʦʨʠʪʝ ʫʩʪʘʥʦʚʷʚʘʪ, ʯʝ ʧʨʠ ʧʦ-ʨʝʜʢʠ ʠʟʤʝʨʚʘʪʝʣʥʠ ʤʨʝʞʠ ʩʲʱʝʩʪʚʫʚʘ 

ʨʠʩʢ ʦʪ ʧʨʦʧʫʩʢʘʥʝ ʥʘ ʘʥʦʤʘʣʠʠ ʠʣʠ ʥʝʪʦʯʥʦʪʦ ʠʤ ʣʦʢʘʣʠʟʠʨʘʥʝ. 

ʀʟʩʣʝʜʚʘʥʝʪʦ ʟʘʢʣʶʯʘʚʘ, ʯʝ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʥʘʜʝʞʜʥʠ ʨʝʟʫʣʪʘʪʠ ʧʨʠ 

ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʤʠʢʨʦʛʨʘʚʠʤʝʪʨʠʷ ʝ ʥʝʦʙʭʦʜʠʤʦ ʚʥʠʤʘʪʝʣʥʦ ʧʣʘʥʠʨʘʥʝ ʥʘ 

ʤʨʝʞʘʪʘ ʦʪ ʠʟʤʝʨʚʘʥʠʷ, ʠʟʙʦʨ ʥʘ ʧʦʜʭʦʜʷʱʘ ʧʣʲʪʥʦʩʪ ʥʘ ʪʦʯʢʠʪʝ ʠ 

ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʦʯʘʢʚʘʥʠʪʝ ʛʝʦʣʦʞʢʠ ʫʩʣʦʚʠʷ. ʇʨʝʜʩʪʘʚʝʥʠʪʝ 

ʯʠʩʣʝʥʠ ʤʦʜʝʣʠ ʩʣʫʞʘʪ ʢʘʪʦ ʧʦʣʝʟʝʥ ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʦʧʪʠʤʠʟʘʮʠʷ ʥʘ ʪʝʨʝʥʥʠ 

ʧʨʦʫʯʚʘʥʠʷ ʠ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʧʨʠ ʪʲʨʩʝʥʝ ʥʘ ʢʫʭʠʥʠ ʚ 

ʛʝʦʠʥʞʝʥʝʨʥʠ, ʩʪʨʦʠʪʝʣʥʠ ʠ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠ ʧʨʠʣʦʞʝʥʠʷ. 

ʇʦʩʦʯʝʥʠʪʝ ʬʘʢʪʦʨʠ ʥʝ ʥʘʤʘʣʷʚʘʪ ʧʦʣʦʞʠʪʝʣʥʠʪʝ ʢʘʯʝʩʪʚʘ ʥʘ 

ʠʟʙʨʘʥʠʷ ʤʝʪʦʜ, ʪʲʡ ʢʘʪʦ ʪʷʭʥʦʪʦ ʚʣʠʷʥʠʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʨʝʜʫʮʠʨʘʥʦ ʩ 
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ʚʟʠʤʘʥʝʪʦ ʠʤ ʧʦʜ ʚʥʠʤʘʥʠʝ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʷʪʘ, ʨʝʘʣʠʟʘʮʠʷʪʘ ʠ ʦʙʨʘʙʦʪʢʘʪʘ 

ʥʘ ʠʟʤʝʨʚʘʥʠʷʪʘ, ʧʦʩʨʝʜʩʪʚʦʤ ʩʲʦʪʚʝʪʥʠʪʝ ʧʨʝʜʣʦʞʝʥʠʷ: 

¶ ʆʛʨʘʥʠʯʝʥʘʪʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ʥʘ ʤʝʪʦʜʘ ʜʦ ʧʣʲʪʥʦʩʪʥʦ-ʢʦʥʪʨʘʩʪʥʠ 

ʦʙʝʢʪʠ ʛʦ ʧʨʘʚʠ ʠʜʝʘʣʝʥ ʟʘ ʣʦʢʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʢʫʭʠʥʠ ʠ 

ʩʲʱʝʚʨʝʤʝʥʥʦ ʥʝʯʫʚʩʪʚʠʪʝʣʝʥ ʟʘ ʨʘʟʥʦʦʙʨʘʟʥʠʪʝ, ʯʝʩʪʦ ʥʝʧʦʟʥʘʪʠ 

ʫʩʣʦʚʠʷ ʥʘ ʩʨʝʜʘʪʘ (ʢʘʢʚʦʪʦ ʝ, ʥʘʧʨʠʤʝʨ, ʪʠʧʠʯʥʦʪʦ ʟʘ ʢʘʨʩʪʦʚʠʪʝ 

ʩʠʩʪʝʤʠ ʥʘʣʠʯʠʝ ʥʘ ʛʣʠʥʘ, ʙʣʦʢʠʨʘʱʦ ʛʝʦʨʘʜʘʨʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ).  

ɼʦʢʘʪʦ ʜʨʫʛʠʪʝ ʤʝʪʦʜʠ ʠʤʘʪ ʩʧʦʨʥʠ ʢʘʯʝʩʪʚʘ ʧʨʠ ʧʨʦʤʷʥʘ ʥʘ 

ʫʩʣʦʚʠʷʪʘ, ʛʨʘʚʠʤʝʪʨʠʷʪʘ ʟʘʧʘʟʚʘ ʩʚʦʷʪʘ ʥʘʜʝʞʜʥʦʩʪ. 

¶ ɺ ʦʙʱʠʷ ʩʣʫʯʘʡ ʩʲʚʨʝʤʝʥʥʠʪʝ ɻʅʉʉ ʩʨʝʜʩʪʚʘ ʧʦʟʚʦʣʷʚʘʪ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʠ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘ ʪʦʯʢʠʪʝ ʩ ʥʝʦʙʭʦʜʠʤʘʪʘ ʟʘ 

ʤʠʢʨʦʛʨʘʚʠʤʝʪʨʠʷ ʪʦʯʥʦʩʪ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ ʩʨʘʚʥʠʪʝʣʥʦ ʣʝʩʥʦ ʜʦʨʠ 

ʙʝʟ ʥʘʤʝʩʘʪʘ ʥʘ ʩʧʝʮʠʘʣʠʩʪ. ɺʲʧʨʝʢʠ ʪʦʚʘ ʩʧʝʮʠʬʠʯʥʠʪʝ ʫʩʣʦʚʠʷ ʥʘ 

ʩʨʝʜʘʪʘ ʤʦʛʘʪ ʜʘ ʩʲʟʜʘʜʘʪ ʟʘʪʨʫʜʥʝʥʠʷ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʛʝʦʜʝʟʠʯʝʩʢʠʷʪ 

ʧʦʜʭʦʜ ʧʨʠ ʠʟʚʲʨʰʚʘʥʝʪʦ ʠ ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʜʘʥʥʠʪʝ ʝ ʞʝʣʘʪʝʣʥʘ, ʘ 

ʧʦʥʷʢʦʛʘ ʠ ʟʘʜʲʣʞʠʪʝʣʥʘ. 

¶ ʊʨʫʜʥʠʪʝ ʫʩʣʦʚʠʷ ʠ ʢʦʤʧʣʝʢʩʥʘʪʘ ʛʝʦʣʦʞʢʘ ʦʩʥʦʚʘ ʩʘ ʬʘʢʪʦʨʠ, ʢʦʠʪʦ 

ʥʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʙʝʛʥʘʪʠ ʧʨʠ ʨʘʙʦʪʘ ʥʘ ʪʝʨʝʥ. ʊʷʭʥʦʪʦ ʚʣʠʷʥʠʝ 

ʦʙʘʯʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʥʘʤʘʣʝʥʦ ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʜʭʦʜʷʱʘ ʦʙʨʘʙʦʪʢʘ ʠ 

ʘʥʘʣʠʟ. ɺ ʢʥʠʛʠʪʝ ʪʝʟʠ ʜʚʘ ʝʪʘʧʘ ʩʘ ʩʠʩʪʝʤʘʪʠʟʠʨʘʥʠ ʠ ʨʘʟʛʣʝʜʘʥʠ 

ʧʦʜʨʦʙʥʦ ʢʘʪʦ ʩʪʘʥʜʘʨʪʥʘʪʘ ʦʙʨʘʙʦʪʢʘ ʝ ʨʘʟʰʠʨʝʥʘ ʩ ʨʘʟʥʦʦʙʨʘʟʥʠ 

ʧʨʝʜʣʦʞʝʥʠʷ ʟʘ ʜʦʧʲʣʥʠʪʝʣʥʠ ʠʟʯʠʩʣʝʥʠʷ, ʢʦʠʪʦ ʜʘ ʧʦʜʦʙʨʷʪ 

ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʘʥʘʣʠʟ ʥʘ ʜʘʥʥʠʪʝ.  

ʇʨʝʦʙʣʘʜʘʚʘʱʘ ʯʘʩʪ ʦʪ ʜʦʢʫʤʝʥʪʠʨʘʥʠʪʝ ʛʝʦʬʠʟʠʯʥʠ 

ʠʟʩʣʝʜʚʘʥʠʷ ʦʙʘʯʝ ʩʘ ʩʨʘʚʥʠʪʝʣʥʦ ʝʜʥʦʦʙʨʘʟʥʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʠʤʝʥʥʦ 

ʥʘ ʦʙʨʘʙʦʪʢʘʪʘ, ʢʦʝʪʦ ʤʦʞʝ ʜʘ ʩʝ ʦʙʷʩʥʠ ʩ ʧʦʩʦʯʝʥʦʪʦ ʚ ʪʦʯʢʘ 2.1. 

ʠʩʪʦʨʠʯʝʩʢʦ ʨʘʟʚʠʪʠʝ ʠ ʩʲʚʨʝʤʝʥʥʠʪʝ ʪʝʥʜʝʥʮʠʠ ʟʘ ʢʦʤʧʣʝʢʩʥʘ 

ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʥʘ ʤʫʣʪʠʩʝʥʟʦʨʥʠ ʜʘʥʥʠ. ɽʜʚʘ ʤʘʣʢʘ ʯʘʩʪ ʦʪ ʪʷʭ 

ʚʢʣʶʯʚʘʪ ʠʟʨʘʚʥʝʥʠʝ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʠ ʠʟʤʝʨʚʘʥʠʷ (ʃʘʤʙʝʚʘ, 2015; 

Escobar, 2013; ʀʚʘʥʦʚʘ, 2005; Hwang, 2002), ʢʦʝʪʦ ʦʪ ʛʝʦʜʝʟʠʯʝʩʢʘ 

ʛʣʝʜʥʘ ʪʦʯʢʘ ʝ ʟʘʜʲʣʞʠʪʝʣʝʥ ʝʪʘʧ ʟʘ ʧʦʣʫʯʘʚʘʥʝʪʦ ʥʘ ʪʦʯʥʠ, 

ʭʦʤʦʛʝʥʥʠ ʠ ʥʘʜʝʞʜʥʠ ʨʝʟʫʣʪʘʪʠ.  

ʊʝʦʨʝʪʠʯʥʠʪʝ ʧʦʩʪʘʥʦʚʢʠ ʧʨʠʧʠʩʚʘʪ ʩʲʱʝʩʪʚʝʥʠ ʢʘʯʝʩʪʚʘ ʥʘ 

ʬʠʣʪʨʘʮʠʷʪʘ ʥʘ ʜʘʥʥʠʪʝ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʪʷʭʥʘʪʘ  ʠʥʪʝʨʧʨʝʪʘʮʠʷ 

(Apell, 1979). ɺ ʧʨʘʢʪʠʢʘʪʘ ʧʨʠʣʦʞʝʥʠʝ ʥʘʤʠʨʘʪ ʨʘʟʣʠʯʥʠ ʤʝʪʦʜʠ 

(Reci, 2011 Alp, 2011; Martin, 2011; Corchete, 2010; Kadirov, 2000), ʢʘʪʦ 
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ʩ ʪʷʭ ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʮʝʣʠ ʦʪʜʝʣʷʥʝ ʥʘ ʨʝʛʠʦʥʘʣʥʠʷ ʬʦʥ, ʛʨʝʰʢʠ ʦʪ 

ʨʘʟʣʠʯʝʥ ʭʘʨʘʢʪʝʨ ʠʣʠ ʜʨʫʛʦ ʚʣʠʷʥʠʝ. 

¶ ʉʲʙʠʨʘʥʝʪʦ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʘʥʝʪʦ ʥʘ ʥʘʣʠʯʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʝ ʦʪ 

ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʧʨʠ ʠʟʙʦʨʘ ʥʘ ʤʝʪʦʜ ʠ ʥʝʛʦʚʘʪʘ ʨʝʘʣʠʟʘʮʠʷ. 

ʂʘʣʠʙʨʠʨʘʥʝʪʦ ʩ ʨʝʟʫʣʪʘʪʠ ʦʪ ʜʨʫʛʠ ʛʝʦʬʠʟʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʩ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʠ ʜʘʥʥʠ ʟʘ ʠʟʩʣʝʜʚʘʥʠʷ ʦʙʝʢʪ ʩʘ ʦʩʦʙʝʥʦ ʚʘʞʥʠ ʠ ʙʠʭʘ 

ʤʦʛʣʠ ʜʘ ʜʦʧʨʠʥʝʩʘʪ ʩʲʱʝʩʪʚʝʥʦ ʟʘ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʪʦʯʝʥ ʤʦʜʝʣ ʠ 

ʢʦʨʝʢʪʥʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʥʘʙʣʶʜʝʥʠʷʪʘ. ɺ 

ʧʨʘʢʪʠʢʘʪʘ ʜʦ ʤʦʤʝʥʪʘ ʪʘʟʠ ʢʦʥʮʝʧʮʠʷ ʷʩʥʦ ʧʨʠʩʲʩʪʚʘ ʚ 

ʤʫʣʪʠʩʝʥʟʦʨʥʠʪʝ ʩʠʩʪʝʤʠ, ʦʪ ʝʜʥʘ ʩʪʨʘʥʘ, ʠ ʩʦʥʜʘʞʠʪʝ, ʦʪ ʜʨʫʛʘ. ʊʲʡ 

ʢʘʪʦ ʩʨʝʜʘʪʘ ʚ ʜʘʜʝʥ ʨʘʡʦʥ ʧʨʠʪʝʞʘʚʘ ʩʭʦʜʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʠʜʝʷʪʘ 

ʙʠ ʤʦʛʣʘ ʜʘ ʩʝ ʨʘʟʛʲʨʥʝ ʦʪ ʛʨʘʚʠʤʝʪʨʠʯʥʠ ʥʘʙʣʶʜʝʥʠʷ ʚʲʨʭʫ ʧʦʟʥʘʪ 

ʦʙʝʢʪ ʢʲʤ ʥʝʠʟʩʣʝʜʚʘʥʠ ʪʝʨʠʪʦʨʠʠ ʚ ʨʘʤʢʠʪʝ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʩ ʦʙʱʠ 

ʬʠʟʠʢʦ-ʛʝʦʣʦʞʢʠ ʩʚʦʡʩʪʚʘ.  

ʀʥʪʝʨʝʩʝʥ ʧʨʠʤʝʨ ʚ ʪʘʟʠ ʧʦʩʦʢʘ ʝ ʝʜʥʘ ʧʫʙʣʠʢʘʮʠʷ ʦʪ 1984 ʛ. 

(Butler D. K., 1984), ʚ ʢʦʪ̫ʦ ʪʝʭʥʠʢʠ ʥʘ ʬʠʣʪʨʘʮʠʷ ʩʘ ʢʦʤʙʠʥʠʨʘʥʠ ʩ 

ʛʨʘʚʠʤʝʪʨʠʯʥʠ ʥʘʙʣʶʜʝʥʠʷ ʥʘʜ ʠʟʚʝʩʪʥʘ ʧʝʱʝʨʘ ʠ ʩʦʥʜʘʞʠ. ɸʥʘʣʠʟʲʪ 

ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷʪʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʩʘ ʠʟʚʲʨʰʝʥʠ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʢʘʨʪʘ 

ʩ ʧʣʘʥʦʚ ʠʟʛʣʝʜ ʠ ʚʝʨʪʠʢʘʣʥʠ ʨʘʟʨʝʟʠ ʥʘ ʧʝʱʝʨʘʪʘ, ʢʦʝʪʦ ʟʥʘʯʠʪʝʣʥʦ 

ʦʛʨʘʥʠʯʘʚʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʟʘ ʦʙʝʢʪʘ. ʇʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ ʜʘʥʥʠʪʝ ʚ ʪʦʟʠ 

ʚʠʜ ʝ ʦʙʚʲʨʟʘʥʦ ʢʘʢʪʦ ʩ ʠʟʤʝʨʚʘʪʝʣʥʠʪʝ ʫʨʝʜʠ, ʪʘʢʘ ʠ ʩ ʚʲʟʤʦʞʥʦʩʪʠʪʝ 

ʟʘ ʪʷʭʥʘʪʘ ʦʙʨʘʙʦʪʢʘ ʠ ʚʠʟʫʘʣʠʟʘʮʠʷ.  

ɺ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʩʲʙʠʨʘʥʝ, ʦʙʨʘʙʦʪʢʘ ʠ 

ʘʥʘʣʠʟ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʠ ʜʘʥʥʠ ʟʘ ʧʝʱʝʨʠʪʝ ʧʦʜʣʝʞʘʪ ʥʘ ʩʝʨʠʦʟʥʦ 

ʧʨʝʨʘʟʛʣʝʞʜʘʥʝ ʠ ʦʙʥʦʚʷʚʘʥʝ (Slavova , 2012). ʂʨʘʡʥʠʷʪ ʨʝʟʫʣʪʘʪ ʦʪ 

ʠʟʤʝʨʚʘʥʠʷʪʘ ʩʘ ʪʨʠʤʝʨʥʠ ʮʠʬʨʦʚʠ ʤʦʜʝʣʠ (Slavova, 2013; Paul, 

2013), ʢʦʠʪʦ ʥʦʩʷʪ ʙʦʛʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʠʪʝ ʧʘʨʘʤʝʪʨʠ 

ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ ʢʫʭʠʥʠ. 

ʌʦʨʤʠʨʘʥʦʪʦ ʤʥʝʥʠʝ ʦʪʥʦʩʥʦ ʘʢʪʫʘʣʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʧʨʦʙʣʝʤʘ ʠ 

ʧʦʪʝʥʮʠʘʣʘ ʤʫ ʟʘ ʨʘʟʚʠʪʠʝ ʝ ʦʩʥʦʚʘʥʦ ʥʘ ʜʦʢʫʤʝʥʪʠʨʘʥʠ ʤʥʦʞʝʩʪʚʦ 

ʠʟʩʣʝʜʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʠ ʚ ɸʚʩʪʨʘʣʠʷ, ʀʩʧʘʥʠʷ, ʌʨʘʥʮʠʷ, ʉɸʑ, ʊʫʨʮʠʷ, 

ʀʟʨʘʝʣ, ʗʧʦʥʠʷ ʠ ʜʨ. ʊʝʦʨʝʪʠʯʥʠʪʝ ʦʩʥʦʚʠ, ʪʝʭʥʦʣʦʛʠʯʥʠʷʪ ʨʝʜ ʠ 

ʧʨʠʣʦʞʥʠʪʝ ʦʙʣʘʩʪʠ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʤʝʪʦʜʠ ʩʘ ʧʦʜʨʦʙʥʦ ʧʨʝʜʩʪʘʚʝʥʠ 

ʚ ʨʝʜʠʮʘ ʢʥʠʛʠ ʦʪ ʤʠʥʘʣʦʪʦ (ɻʦʣʠʟʜʨʘ, 1988 ; ʃʶʙʠʤʦʚ, 1988 ; ʂʠʨʠ, 1988; 

ɺʝʩʝʣʦʚ, 1986;  ɿʠʜʘʨʦʚ, 1984; ʖʟʝʬʦʚʠʯ, 1980;  ʉʪʦʡʥʦʚ, 1974 ; ʋʩʧʝʥʩʢʠʡ, 

1968; ʄʘʢʘʨʦʚ, 1968), ʧʨʝʨʘʟʛʣʝʜʘʥʠ ʚ ʥʦʚʠ, ʩʲʚʨʝʤʝʥʥʠ ʤʘʪʝʨʠʘʣʠ  
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(Hofmann-Wellenhof, 2005; Murray, 2001; Wahr, 1999; Siegel, 1995; 

Department of Environmental Protection, 1994; Heiskanen, 1993) ʠ ʧʦʜʨʦʙʥʠ 

ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʜʦʢʣʘʜʠ (Scheirer, 2008; Fugro Ground Geophysics, 2005). 

ɺ ʢʦʥʪʨʘʩʪ ʩ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʤʝʪʦʜʠ ʟʘ ʨʝʰʘʚʘʥʝʪʦ 

ʥʘ ʣʦʢʘʣʥʠ ʟʘʜʘʯʠ ʧʦ ʩʚʝʪʘ, ʚ ɹʲʣʛʘʨʠʷ ʪʘʢʲʚ ʪʠʧ ʠʟʩʣʝʜʚʘʥʠʷ ʩʝ ʠʟʚʲʨʰʚʘʪ 

ʝʜʚʘ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʜʝʩʝʪ ʛʦʜʠʥʠ ʚ ʦʪʜʝʣʥʠ ʩʣʫʯʘʠ ʟʘ ʣʦʢʘʣʠʟʠʨʘʥʝ ʥʘ 

ʨʘʟʣʦʤʥʠ ʩʪʨʫʢʪʫʨʠ, ʩʚʣʘʯʠʱʥʠ ʧʨʦʮʝʩʠ (ɻʦʩʧʦʜʠʥʦʚ, 2009) ʠ ʤʠʥʝʨʘʣʥʠ 

ʥʘʭʦʜʠʱʘ. ɿʘ ʣʦʢʘʣʠʟʠʨʘʥʝ ʥʘ ʢʫʭʠʥʠ ʛʨʘʚʠʤʝʪʨʠʯʥʠ ʤʝʪʦʜʠ ʫ ʥʘʩ ʩʘ 

ʧʨʠʣʘʛʘʥʠ ʚ ʥʷʢʦʣʢʦ ʠʟʩʣʝʜʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʝʥʠ ʚ ʧʫʙʣʠʢʘʮʠʠʪʝ (Slavova, 

2018), (ʉʣʘʚʦʚʘ, 2016), (Slavova, 2016), (ʉʣʘʚʦʚʘ, 2015) ʠ (Nikolova, 2023). 

 

2.6. ʆɹʆɹʑɽʅʀɽ 

ʆʩʲʟʥʘʪʘʪʘ ʟʥʘʯʠʤʦʩʪ ʥʘ ʧʨʦʙʣʝʤʘ, ʩʚʲʨʟʘʥ ʩ ʣʦʢʘʣʠʟʠʨʘʥʝʪʦ ʥʘ 

ʢʫʭʠʥʠ, ʦʪ ʝʜʥʘ ʩʪʨʘʥʘ, ʠ ʪʝʭʥʦʣʦʛʠʯʥʦʪʦ ʨʘʟʚʠʪʠʝ, ʦʪ ʜʨʫʛʘ, ʦʙʫʩʣʘʚʷʪ 

ʥʝʛʦʚʦʪʦ ʠʥʪʝʥʟʠʚʥʦ ʨʘʟʚʠʪʠʝ ʧʨʝʟ ʛʦʜʠʥʠʪʝ. ʉʲʧʦʩʪʘʚʢʘʪʘ ʤʝʞʜʫ 

ʨʘʟʣʠʯʥʠʪʝ ʛʝʦʬʠʟʠʯʥʠ ʧʦʜʭʦʜʠ ʧʦʩʪʝʧʝʥʥʦ ʦʪʚʝʞʜʘ ʪʝʥʜʝʥʮʠʠʪʝ ʚ ʧʦʩʦʢʘ 

ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʤʫʣʪʠʩʝʥʟʦʨʥʠ ʩʠʩʪʝʤʠ ʟʘ ʦʛʨʘʥʠʯʘʚʘʥʝ ʥʝʝʜʥʦʟʥʘʯʥʦʩʪʪʘ 

ʚ ʨʝʰʝʥʠʝʪʦ ʥʘ ʦʙʨʘʪʥʘʪʘ ʟʘʜʘʯʘ. ʉʲʱʝʚʨʝʤʝʥʥʦ ʠʟʙʦʨʲʪ ʥʘ ʝʜʠʥʩʪʚʝʥ 

ʤʝʪʦʜ ʝ ʠʢʦʥʦʤʠʯʝʩʢʠ ʥʘʡ-ʠʟʛʦʜʥʦʪʦ ʨʝʰʝʥʠʝ, ʘ ʪʝʦʨʝʪʠʯʥʘʪʘ ʦʩʥʦʚʘ ʠ 

ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘʪʘ ʧʨʘʢʪʠʢʘ ʫʪʚʲʨʞʜʘʚʘʪ ʛʨʘʚʠʤʝʪʨʠʷʪʘ ʢʘʪʦ ʫʥʠʚʝʨʩʘʣʥʦ 

ʩʨʝʜʩʪʚʦ ʟʘ ʮʝʣʪʘ.   

ʅʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʪʦʯʥʘ ʠ ʜʝʪʘʡʣʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʩʨʘʚʥʠʪʝʣʥʦ 

ʤʘʣʢʠʪʝ ʧʦ ʨʘʟʤʝʨ ʢʫʭʠʥʠ ʦʙʫʩʣʘʚʷ ʧʨʠʣʘʛʘʥʝʪʦ ʤʠʢʨʦʛʨʘʚʠʤʝʪʨʠʯʥʠ 

ʠʟʩʣʝʜʚʘʥʠʷ. ʄʝʪʦʜʲʪ ʧʨʠʪʝʞʘʚʘ ʥʷʢʦʠ ʦʛʨʘʥʠʯʝʥʠʷ, ʯʠʠʪʦ ʝʬʝʢʪ ʤʦʞʝ ʜʘ 

ʙʲʜʝ ʨʝʜʫʮʠʨʘʥ ʧʦʩʨʝʜʩʪʚʦʤ ʥʘʙʘʚʷʥʝʪʦ ʥʘ ʜʦʧʲʣʥʠʪʝʣʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ 

ʨʘʡʦʥʘ ʠ ʠʟʩʣʝʜʚʘʥʠʷ ʦʙʝʢʪ. ʉʲʚʨʝʤʝʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʩʲʱʦ ʩʧʦʤʘʛʘʪ ʟʘ 

ʣʝʩʥʠ ʠ ʪʦʯʥʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʠ ʜʘʥʥʠ ʟʘ ʩʪʘʥʮʠʠʪʝ. ɺʠʩʦʢʘʪʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ 

ʥʘ ʤʝʪʦʜʘ ʦʙʘʯʝ ʛʦ ʧʨʘʚʠ ʩʠʣʥʦ ʟʘʚʠʩʠʤ ʦʪ ʪʝʨʝʥʥʠʪʝ ʫʩʣʦʚʠʷ. ʊʲʡ ʢʘʪʦ ʪʝ 

ʥʝ ʧʦʜʣʝʞʘʪ ʥʘ ʧʨʦʤʷʥʘ, ʪʷʭʥʦʪʦ ʚʣʠʷʥʠʝ ʩʣʝʜʚʘ ʜʘ ʙʲʜʝ ʨʝʜʫʮʠʨʘʥʦ 

ʧʦʩʨʝʜʩʪʚʦʤ ʦʧʪʠʤʠʟʘʮʠʷ ʚ ʧʨʦʮʝʩʘ ʥʘ ʦʙʨʘʙʦʪʢʘ, ʘʥʘʣʠʟ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ. 

 

  



3. ʆʧʠʩʘʥʠʝ ʥʘ ʚʲʟʧʨʠʝʪʠʷ ʤʝʪʦʜ (ʪʝʭʥʦʣʦʛʠʷ) ï ʤʦʪʠʚʠ ʠ ʘʨʛʫʤʝʥʪʠ  

 

42 

 

3. ʆʇʀʉɸʅʀɽ ʅɸ ɺʒɿʇʈʀɽʊʀʗ ʄɽʊʆɼ (ʊɽʍʅʆʃʆɻʀʗ) ï 

ʄʆʊʀɺʀ ʀ ɸʈɻʋʄɽʅʊʀ 

ɿʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʧʦʩʪʘʚʝʥʘʪʘ ʮʝʣ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʧʣʘʥʠʨʘ ʠ 

ʨʝʘʣʠʟʠʨʘ ʮʷʣʦʩʪʝʥ ʨʘʙʦʪʝʥ ʧʨʦʮʝʩ. ɿʘʜʲʣʞʠʪʝʣʥʦ ʝ ʧʦʩʪʘʚʷʥʝʪʦ ʥʘ ʷʩʥʠ 

ʢʨʠʪʝʨʠʠ ʦʱʝ ʧʨʝʜʠ ʥʘʯʘʣʦʪʦ ʥʘ ʪʝʨʝʥʥʠʪʝ ʠʟʤʝʨʚʘʥʠʷ, ʩʧʦʨʝʜ ʢʦʠʪʦ ʪʝ ʜʘ 

ʙʲʜʘʪ ʨʝʘʣʠʟʠʨʘʥʠ, ʪʘʢʘ ʯʝ ʧʦʩʣʝʜʚʘʱʘʪʘ ʦʙʨʘʙʦʪʢʘ ʜʘ ʜʦʚʝʜʝ ʜʦ ʦʧʪʠʤʘʣʥʠ 

ʨʝʟʫʣʪʘʪʠ. 

ʋʪʚʲʨʜʠʣʘʪʘ ʩʝ ʚʲʚ ʚʨʝʤʝʪʦ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ ʧʨʘʢʪʠʢʘ ʩʣʝʜʚʘ 

ʦʧʨʝʜʝʣʝʥ ʪʝʭʥʦʣʦʛʠʯʝʥ ʨʝʜ. ʉʪʘʥʜʘʨʪʥʠʪʝ ʝʪʘʧʠ ʩʘ ʦʙʝʢʪ ʥʘ ʧʦʜʨʦʙʥʦ 

ʨʘʟʷʩʥʝʥʠ ʚ ʣʠʪʝʨʘʪʫʨʘʪʘ, ʘ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʧʦʩʪʘʚʝʥʘʪʘ ʮʝʣ ʩʘ ʨʘʟʛʣʝʜʘʥʠ ʠ 

ʜʦʧʲʣʥʝʥʠ ʦʥʘʟʠ ʯʘʩʪ ʦʪ ʪʷʭ, ʢʦʠʪʦ ʠʤʘʪ ʧʨʷʢʦ ʦʪʥʦʰʝʥʠʝ ʢʲʤ ʧʦʩʪʠʛʘʥʝʪʦ 

Ⱬ. 

 

3.1. ʇʃɸʅʀʈɸʅɽ ʅɸ ʀɿʉʃɽɼɺɸʅɽʊʆ 

ʇʨʠ ʠʟʙʦʨ ʥʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʧʦʜʭʦʜ ʩʣʝʜʚʘ ʜʘ ʩʝ ʧʨʝʮʝʥʷʪ ʥʷʢʦʠ 

ʦʩʥʦʚʥʠ ʥʝʱʘ (Department of Environmental Protection, 1994): 

¶ ʀʩʪʦʨʠʯʝʩʢʠ ʧʨʝʛʣʝʜ ʥʘ ʠʟʩʣʝʜʚʘʥʘʪʘ ʪʝʨʠʪʦʨʠʷ - ʠʩʪʦʨʠʯʝʩʢʠʪʝ 

ʬʘʢʪʦʨʠ ʩʘ ʩʲʱʝʩʪʚʝʥʠ, ʪʲʡ ʢʘʪʦ ʚʩʠʯʢʦ ʩʚʲʨʟʘʥʦ ʩ ʤʠʥʘʣʦʪʦ ʥʘ 

ʠʟʩʣʝʜʚʘʥʘʪʘ ʪʝʨʠʪʦʨʠʷ ʠʣʠ ʚ ʙʣʠʟʦʩʪ ʙʠ ʩʣʝʜʚʘʣʦ ʜʘ ʠʤʘ ʝʬʝʢʪ ʚʲʨʭʫ 

ʥʘʩʪʦʷʱʠʪʝ ʫʩʣʦʚʠʷ; 

¶ ʆʙʭʚʘʪ ʠ ʮʝʣʠ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ - ʦʙʭʚʘʪʲʪ ʠ ʮʝʣʠʪʝ ʦʧʨʝʜʝʣʷʪ 

ʧʨʠʣʦʞʠʤʦʩʪʪʘ ʥʘ ʩʦʥʜʘʞʠ ʠʣʠ ʠʟʙʦʨ ʥʘ ʠʥʜʠʨʝʢʪʝʥ ʛʝʦʬʠʟʠʯʝʥ 

ʧʦʜʭʦʜ; 

¶ ʀʟʚʝʩʪʥʠ ʠʣʠ ʦʯʘʢʚʘʥʠ ʛʝʦʣʦʞʢʠ ʫʩʣʦʚʠʷ ï ʠʟʚʝʩʪʥʠ ʠʣʠ ʟʘʛʘʪʥʘʪʠ, 

ʪʝ ʩʘ ʩʲʱʝʩʪʚʝʥʠ ʟʘ ʠʟʙʦʨʘ ʥʘ ʢʦʥʢʨʝʪʝʥ ʛʝʦʬʠʟʠʯʝʥ ʤʝʪʦʜ(ʠ), ʢʦʡʪʦ 

ʜʘ ʙʲʜʝ ʠʟʧʦʣʟʚʘʥ; 

¶ ʆʙʱʠ ʫʩʣʦʚʠʷ ʥʘ ʪʝʨʝʥʘ ï ʧʨʝʧʦʨʲʯʠʪʝʣʥʦ ʝ ʜʘ ʩʝ ʠʟʚʲʨʰʠ ʦʛʣʝʜ ʥʘ 

ʤʷʩʪʦ ï ʟʘ ʥʘʣʠʯʠʝ ʥʘ ʤʝʪʘʣʥʠ ʧʨʝʜʤʝʪʠ, ʦʛʨʘʜʠ, ʝʣʝʢʪʨʦʧʨʦʚʦʜʠ, 

ʧʲʪʥʘ ʥʘʩʪʠʣʢʘ, ʥʘʪʦʚʘʨʝʥʦʩʪ ʥʘ ʪʨʘʬʠʢʘ, ʨʘʩʪʠʪʝʣʥʦʩʪ, ʤʦʯʫʨʠʱʘ ʠ 

ʜʨ.; 

¶ ʇʨʠʥʮʠʧʠ ʥʘ ʨʘʙʦʪʘ, ʧʨʠʣʦʞʝʥʠʷ, ʩʠʣʥʠ ʩʪʨʘʥʠ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ 

ʨʘʟʣʠʯʥʠʪʝ ʛʝʦʬʠʟʠʯʥʠ ʧʦʜʭʦʜʠ ï ʧʨʘʚʠʣʥʠʷʪ ʠʟʙʦʨ ʥʘ ʤʝʪʦʜ ʩʝ 

ʨʝʘʣʠʟʠʨʘ ʩ ʪʘʟʠ ʪʦʯʢʘ, ʟʘ ʢʦʡʪʦ ʪʷ ʝ ʩʲʱʝʩʪʚʝʥʘ. ɺ ʢʦʥʪʝʢʩʪʘ ʥʘ 

ʧʨʝʜʭʦʜʥʠʪʝ ʪʦʯʢʠ, ʛʝʦʬʠʟʠʯʥʠʷʪ ʤʝʪʦʜ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʠʟʙʨʘʥ 

ʩʲʦʙʨʘʟʥʦ ʥʝʛʦʚʘʪʘ ʧʨʠʣʦʞʠʤʦʩʪ. 
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ʇʲʨʚʠʪʝ ʯʝʪʠʨʠ ʫʩʣʦʚʠʷ ʩʘ ʚ ʦʩʥʦʚʘʪʘ ʥʘ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʧʨʦʛʨʘʤʘʪʘ 

ʟʘ ʠʟʩʣʝʜʚʘʥʝʪʦ, ʘ ʧʦʩʣʝʜʥʦʪʦ ʧʦʚʠʰʘʚʘ ʰʘʥʩʦʚʝʪʝ ʟʘ ʠʢʦʥʦʤʠʯʝʩʢʠ ʥʘʡ-

ʝʬʝʢʪʠʚʥʘʪʘ ʤʫ ʨʝʘʣʠʟʘʮʠʷ. 

ɿʘ ʣʦʢʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʢʫʭʠʥʠ, ʤʠʢʨʦʛʨʘʚʠʤʝʪʨʠʷʪʘ ʝ ʫʥʠʚʝʨʩʘʣʝʥ 

ʧʦʜʭʦʜ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʷʭʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʠ ʫʩʣʦʚʠʷ ʥʘ ʩʨʝʜʘʪʘ (ʚʠʞ 

ʊʘʙʣʠʮʘ 1). ʀʟʙʦʨʲʪ ʝ ʦʙʦʩʥʦʚʘʥ ʩ ʬʫʥʢʮʠʦʥʘʣʥʘʪʘ, ʝʢʦʣʦʛʠʯʥʘ ʠ 

ʠʢʦʥʦʤʠʯʝʩʢʘ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ ʤʝʪʦʜʘ.  

 

3.1.1. ɼʘʥʥʠ ʟʘ ʨʘʡʦʥʘ 

ʀʥʬʦʨʤʘʮʠʷʪʘ, ʢʦʷʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʩʲʙʨʘʥʘ ʟʘ ʝʜʠʥ ʨʘʡʦʥ, ʚʢʣʶʯʚʘ 

ʪʝʢʩʪʦʚʠ ʠ ʛʨʘʬʠʯʥʠ ʜʘʥʥʠ. ɿʘ ʜʘ ʙʲʜʘʪ ʧʦʣʝʟʥʠ ʠ ʨʘʮʠʦʥʘʣʥʦ ʠʟʧʦʣʟʚʘʥʠ 

ʧʨʝʟ ʨʘʟʣʠʯʥʠʪʝ ʝʪʘʧʠ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ, ʪʝʟʠ ʜʘʥʥʠ ʩʣʝʜʚʘ ʜʘ ʙʲʜʘʪ 

ʧʨʝʦʙʨʘʟʫʚʘʥʠ ʚ ʧʦʜʭʦʜʷʱ ʚʠʜ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪ. ɼʦʢʘʪʦ ʟʘ ʪʝʢʩʪʦʚʠʪʝ 

ʜʘʥʥʠ ʪʦʚʘ ʠʟʠʩʢʚʘʥʝ ʩʝ ʠʟʯʝʨʧʚʘ ʩʲʩ ʩʲʭʨʘʥʝʥʠʝʪʦ ʠʤ ʚ ʧʦʜʭʦʜʷʱ 

ʝʣʝʢʪʨʦʥʝʥ ʬʦʨʤʘʪ,ʪʦ ʟʘ ʛʨʘʬʠʯʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʪʦ ʤʦʞʝ ʜʘ ʚʢʣʶʯʚʘ 

ʦʧʝʨʘʮʠʠ ʧʦ ʩʢʘʥʠʨʘʥʝ, ʛʝʦʨʝʬʝʨʠʨʘʥʝ ʠ ʚʝʢʪʦʨʠʟʠʨʘʥʝ. 

ʉʢʘʥʠʨʘʥʝʪʦ ʝ ʩʪʘʥʜʘʨʪʥʘ ʧʨʦʮʝʜʫʨʘ, ʢʦʷʪʦ ʥʝ ʠʟʠʩʢʚʘ 

ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʫʤʝʥʠʷ. ʇʨʠ ʛʝʦʨʝʬʝʨʠʨʘʥʝʪʦ ʦʙʘʯʝ ʝ ʚʘʞʥʦ ʜʘ ʩʝ ʠʟʙʝʨʝ 

ʧʦʜʭʦʜʷʱ ʪʨʘʥʩʬʦʨʤʘʮʠʦʥʝʥ ʤʦʜʝʣ ʟʘ ʧʨʝʤʠʥʘʚʘʥʝ ʚ ʞʝʣʘʥʘʪʘ 

ʢʦʦʨʜʠʥʘʪʥʘ ʩʠʩʪʝʤʘ. ɺʝʢʪʦʨʠʟʠʨʘʥʝʪʦ ʩʲʱʦ ʝ ʩʚʲʨʟʘʥʦ ʩʲʩ ʩʧʝʮʠʬʠʯʥʠ 

ʦʩʦʙʝʥʦʩʪʠ ʩʚʲʨʟʘʥʠ ʩ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʠʟʦʙʨʘʞʝʥʝʥʠʝʪʦ ʠ ʠʟʙʦʨ ʤʝʞʜʫ 

ʘʚʪʦʤʘʪʠʯʝʥ ʠʣʠ ʨʲʯʝʥ ʨʝʞʠʤ ʩʧʦʨʝʜ ʪʦʚʘ. 

 

3.1.2. ʇʨʦʝʢʪʠʨʘʥʝ ʥʘ ʥʘʙʣʶʜʝʥʠʷʪʘ 

ʇʨʦʝʢʪʠʨʘʥʝʪʦ ʥʘ ʥʘʙʣʶʜʝʥʠʷʪʘ ʝ ʪʦʚʘ, ʢʦʝʪʦ ʚ ʧʦʩʣʝʜʩʪʚʠʝ ʤʦʞʝ ʜʘ 

ʜʦʚʝʜʝ ʜʦ ʫʩʧʝʰʥʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʠʣʠ ʜʘ ʧʨʝʚʲʨʥʝ 

ʠʟʩʣʝʜʚʘʥʝʪʦ ʚ ʧʨʦʧʠʣʷʚʘʥʝ ʥʘ ʨʝʩʫʨʩʠ. ʎʝʣʪʘ ʦʧʨʝʜʝʣʷ ʩʣʝʜʥʠʪʝ 

ʧʘʨʘʤʝʪʨʠ (Murray, 2001): 

¶ ʆʨʠʝʥʪʘʮʠʷ ï ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʥʘʧʨʘʚʣʝʥʠʷʪʘ, ʧʦ ʢʦʠʪʦ ʜʘ ʩʝ 

ʠʟʚʲʨʰʚʘʪ ʥʘʙʣʶʜʝʥʠʷʪʘ ʝ ʚʘʞʥʦ, ʟʘʱʦʪʦ ʧʨʠ ʫʩʧʦʨʝʜʥʘ ʥʘ 

ʠʟʩʣʝʜʚʘʥʠʷ ʦʙʝʢʪ ʦʨʠʝʥʪʘʮʠʷ ʝ ʚʲʟʤʦʞʥʦ ʜʘ ʩʝ ʧʨʦʧʫʩʥʝ ʧʲʣʥʠʷʪ 

ʝʬʝʢʪ ʥʘ ʪʷʣʦʪʦ. ɼʦʢʦʣʢʦʪʦ ʨʘʟʧʦʣʦʞʝʥʠʝʪʦ ʤʫ ʤʦʞʝ ʜʘ ʩʝ ʧʨʦʛʥʦʟʠʨʘ 

ʧʦ ʧʨʝʜʚʘʨʠʪʝʣʥʠʪʝ ʜʘʥʥʠ, ʥʘʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʠʟʤʝʨʚʘʥʠʷʪʘ ʧʦʜ ʢʦʩ 

ʩʧʨʷʤʦ ʥʝʛʦ ʲʛʲʣ ʙʠʭʘ ʜʦʚʝʣʠ ʜʦ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʜʦʙʨʠ ʜʘʥʥʠ, 

ʦʪʢʦʣʢʦʪʦ ʫʩʧʦʨʝʜʥʠ. 



3. ʆʧʠʩʘʥʠʝ ʥʘ ʚʲʟʧʨʠʝʪʠʷ ʤʝʪʦʜ (ʪʝʭʥʦʣʦʛʠʷ) ï ʤʦʪʠʚʠ ʠ ʘʨʛʫʤʝʥʪʠ  

 

44 

 

¶ ɻʲʩʪʦʪʘ ï ʚ ʩʣʫʯʘʠʪʝ ʩ ʤʘʣʢʠ ʧʦ-ʨʘʟʤʝʨ ʦʙʝʢʪʠ, ʢʘʢʚʠʪʦ ʩʘ ʢʫʭʠʥʠʪʝ, 

ʛʲʩʪʦʪʘʪʘ ʥʘ ʩʪʘʥʮʠʠʪʝ ʝ ʜʦʨʠ ʧʦ-ʩʲʱʝʩʪʚʝʥʘ ʦʪ ʦʨʠʝʥʪʘʮʠʷʪʘ. ɿʘ 

ʨʘʟʣʠʢʘ ʦʪ ʨʝʛʠʦʥʘʣʥʠʪʝ ʠʟʤʝʨʚʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʢʦʠʪʦ ʙʨʦʷʪ ʥʘ 

ʩʪʘʥʮʠʠʪʝ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ ʙʶʜʞʝʪʘ, ʧʨʠ ʣʦʢʘʣʥʠʪʝ ʟʘʜʘʯʠ ʥʘʣʠʯʥʘʪʘ 

ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʛʝʦʣʦʛʠʷʪʘ ʠ ʩʲʱʝʩʪʚʫʚʘʱʠʷʪ ʤʦʜʝʣ ʥʘ ʘʥʦʤʘʣʠʠʪʝ ʩʘ 

ʦʧʨʝʜʝʣʷʱʠ ʟʘ ʨʘʟʩʪʦʷʥʠʷʪʘ ʤʝʞʜʫ ʪʦʯʢʠʪʝ. ɼʦʢʘʪʦ ʚ ʧʲʨʚʠʷ ʩʣʫʯʘʡ 

ʪʝ ʩʘ ʦʪ ʧʦʨʷʜʲʢʘ ʥʘ ʢʠʣʦʤʝʪʨʠ, ʧʨʠ ʜʝʪʘʡʣʥʘʪʘ ʤʠʢʦʨʛʨʘʚʠʤʝʪʨʠʯʥʘ 

ʩʥʠʤʢʘ ʜʦʩʪʠʛʘʪ ʜʦ ʥʷʢʦʣʢʦ ʤʝʪʨʘ. 

ʈʘʟʩʪʦʷʥʠʷʪʘ ʤʝʞʜʫ ʪʦʯʢʠʪʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʦʙʦʩʥʦʚʘʥʠ ʩ 

ʧʨʝʜʧʦʣʘʛʘʝʤʠʪʝ ʨʘʟʤʝʨʠ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷ ʦʙʝʢʪ. ʊʘʢʘ, ʥʘʧʨʠʤʝʨ, 

ʛʨʘʚʠʤʝʪʨʠʯʥʠ ʠʟʤʝʨʚʘʥʠʷ ʧʨʝʟ 2 m ʠ ʧʦʜʦʙʨʝʥʠ ʤʝʪʦʜʠ ʟʘ ʘʥʘʣʠʟ 

ʤʦʛʘʪ ʜʘ ʩʧʦʤʦʛʥʘʪ ʟʘ ʣʦʢʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʢʫʭʠʥʘ ʩ ʨʘʟʤʝʨ ʜʦ 1 m ʥʘ 

ʦʧʨʝʜʝʣʝʥʠ ʜʲʣʙʦʯʠʥʠ (Xeidakis, 2004). 

ɻʲʩʪʦʪʘʪʘ ʥʘ ʥʘʙʣʶʜʝʥʠʷʪʘ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʙʲʜʝ ʧʦ-ʚʠʩʦʢʘ 

ʪʘʤ, ʢʲʜʝʪʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʪʦ ʧʦʣʝ ʩʝ ʠʟʤʝʥʷ ʧʦ-ʙʲʨʟʦ, ʪʲʡ ʢʘʪʦ 

ʨʝʟʦʣʶʮʠʷʪʘ ʝ ʦʪ ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʧʦʩʣʝʜʚʘʱʘʪʘ 

ʠʥʪʝʨʧʨʝʪʘʮʠʷ. ɸʢʦ ʣʠʧʩʚʘʪ ʧʨʝʜʚʘʨʠʪʝʣʥʠ ʛʨʘʚʠʪʘʮʠʦʥʥʠ ʜʘʥʥʠ, ʩʝ 

ʧʨʝʧʦʨʲʯʚʘ ʨʘʚʥʦʤʝʨʥʦ ʧʦʢʨʠʪʠʝ ʥʘ ʨʘʡʦʥʘ, ʥʘ ʙʘʟʘ ʯʠʠʪʦ ʨʝʟʫʣʪʘʪʠ 

ʩʝ ʠʟʚʲʨʰʚʘʪ ʜʦʧʲʣʥʠʪʝʣʥʠ ʥʘʙʣʶʜʝʥʠʷ.  

¶ ʂʦʥʬʠʛʫʨʘʮʠʷ ï ʜʘʣʠ ʠʟʤʝʨʚʘʥʠʷʪʘ ʜʘ ʙʲʜʘʪ ʦʨʛʘʥʠʟʠʨʘʥʠ ʚ ʤʨʝʞʘ 

ʠʣʠ ʧʦʣʠʛʦʥʦʚ ʭʦʜ ʟʘʚʠʩʠ ʦʪ ʨʘʟʤʝʨʠʪʝ ʥʘ ʦʙʝʢʪʘ. ɿʘ ʢʦʤʧʘʢʪʥʠʪʝ 

ʦʙʝʢʪʠ ʩʘ ʧʦʜʭʦʜʷʱʠ ʧʣʦʱʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʩ ʨʝʛʫʣʷʨʥʘ 

ʢʦʥʬʠʛʫʨʘʮʠʷ. ɿʘ ʣʠʥʝʡʥʠ ʦʙʝʢʪʠ - ʪʫʥʝʣʠ, ʥʘʧʨʠʤʝʨ, ʠʟʤʝʨʚʘʥʠʷʪʘ 

ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʦʨʛʘʥʠʟʠʨʘʥʠ ʚ ʘʣʪʝʨʥʘʪʠʚʥʘ ʤʨʝʞʦʚʘ ʢʦʥʬʠʛʫʨʘʮʠʷ 

ʠʣʠ ʚ ʜʝʪʘʡʣʥʠ ʧʦʣʠʛʦʥʦʚʠ ʭʦʜʦʚʝ, ʢʦʠʪʦ ʜʘ ʦʩʠʛʫʨʷʪ ʧʦʣʝʟʥʘ 

ʥʘʜʣʲʞʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʥʦ ʩʲʱʝʚʨʝʤʝʥʥʦ ʩʘ ʩ ʦʛʨʘʥʠʯʝʥʠ 

ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʥʘʜʝʞʜʥʘ ʜʚʫʤʝʨʥʘ ʢʘʨʪʠʥʘ ʥʘ ʨʘʡʦʥʘ. 

ʀʟʙʦʨʲʪ ʥʘ ʙʘʟʦʚʠ ʩʪʘʥʮʠʠ, ʚ ʢʦʷʪʦ ʜʘ ʟʘʧʦʯʚʘʪ ʠ ʧʨʠʢʣʶʯʚʘʪ 

ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʨʝʡʩʦʚʝ, ʝ ʞʝʣʘʪʝʣʥʦ ʜʘ ʙʲʜʝ ʥʘ ʮʝʥʪʨʘʣʥʠ, 

ʣʝʩʥʦʜʦʩʪʲʧʥʠ ʤʝʩʪʘ ʩʲʩ ʩʪʘʙʠʣʥʘ ʦʩʥʦʚʘ. ɿʘ ʜʲʣʛʠ ʣʠʥʝʡʥʠ ʦʙʝʢʪʠ 

ʩʝ ʜʦʧʫʩʢʘʪ ʦʪʚʦʨʝʥʠ ʨʝʡʩʦʚʝ, ʢʦʠʪʦ ʦʙʘʯʝ ʪʨʷʙʚʘ ʜʘ ʩʘ ʩʲʩʪʘʚʝʥʠ ʦʪ 

ʜʦʙʨʝ ʦʧʨʝʜʝʣʝʥʠ ʦʙʱʠ ʙʘʟʦʚʠ ʩʪʘʥʮʠʠ, ʥʘʧʨʠʤʝʨ: ɸ-B-A-B-C-B-C ʠ 

ʪ.ʥ. 

¶ ʈʘʟʧʦʣʦʞʝʥʠʝ ʥʘ ʩʪʘʥʮʠʠʪʝ ï ʨʘʟʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʚʩʷʢʘ ʦʪʜʝʣʥʘ 

ʩʪʘʥʮʠʷ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʩʲʦʙʨʘʟʝʥʦ, ʪʘʢʘ ʯʝ ʜʘ ʙʲʜʘʪ ʩʚʝʜʝʥʠ ʜʦ 

ʤʠʥʠʤʫʤ ʬʠʟʠʯʝʩʢʠʪʝ ʚʣʠʷʥʠʷ, ʢʦʠʪʦ ʥʝ ʧʦʜʣʝʞʘʪ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʘ 

ʦʮʝʥʢʘ ʠʣʠ ʥʝ ʧʦʟʚʦʣʷʚʘʪ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʠʟʤʝʨʚʘʥʠʷʪʘ. ɺ ʪʦʚʘ ʯʠʩʣʦ 
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ʩʘ ʚʢʣʶʯʝʥʠ ʥʝʩʪʘʙʠʣʥʘʪʘ ʟʝʤʥʘ ʦʩʥʦʚʘ, ʩʠʣʥʠʪʝ ʚʝʪʨʦʚʝ, 

ʦʛʨʘʥʠʯʝʥʠʷʪ ʜʦʩʪʲʧ (ʨʝʢʘ, ʯʘʩʪʥʘ ʩʦʙʩʪʚʝʥʦʩʪ, ʢʫʣʪʫʨʝʥ ʘʨʪʝʬʘʢʪ ʠ 

ʜʨʫʛʠ). ɼʦʧʫʩʢʘ ʩʝ ʦʪʢʣʦʥʝʥʠʝ ʚ ʨʘʟʩʪʦʷʥʠʝʪʦ ʤʝʞʜʫ ʪʦʯʢʠʪʝ, ʢʘʪʦ ʚʩʝ 

ʧʘʢ ʩʝ ʩʲʭʨʘʥʠ ʜʦʢʦʣʢʦʪʦ ʝ ʚʲʟʤʦʞʥʦ ʧʣʘʥʠʨʘʥʦʪʦ ʧʦʢʨʠʪʠʝ.  

ɿʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʘʙʩʦʣʶʪʥʠʪʝ ʛʨʘʚʠʤʝʪʨʠʯʥʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʪʦʯʢʠʪʝ 

ʦʪ ʤʨʝʞʘʪʘ ʩʝ ʧʣʘʥʠʨʘ  ʧʨʠʚʲʨʟʚʘʥʝ ʢʲʤ ʪʦʯʢʠ ʦʪ ʦʧʦʨʥʘʪʘ ʛʨʘʚʠʤʝʪʨʠʯʥʘ 

ʤʨʝʞʘ. ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʚʨʝʤʝʪʨʘʝʥʝʪʦ ʥʘ ʧʲʪʷ ʧʦʤʝʞʜʫ ʠʤ, ʪʦʚʘ ʤʦʞʝ ʜʘ 

ʩʪʘʥʝ ʩ ʠʣʠ ʙʝʟ ʤʝʞʜʠʥʥʠ ʪʦʯʢʠ. 

ɼʦʧʫʩʢʘ ʩʝ ʩʲʱʦ ʧʨʠʚʝʞʜʘʥʝ ʥʘ ʥʘʙʣʶʜʝʥʠʷʪʘ ʢʲʤ ʧʨʦʠʟʚʦʣʥʦ ʥʠʚʦ, 

ʥʦ ʪʘʢʘʚʘ ʩʠʪʫʘʮʠʷ ʥʝ ʝ ʞʝʣʘʪʝʣʥʘ ʧʦʨʘʜʠ ʥʝʚʲʟʤʦʞʥʦʩʪ ʟʘ ʦʙʝʜʠʥʷʚʘʥʝ ʥʘ 

ʜʘʥʥʠʪʝ ʦʪ ʨʘʟʣʠʯʥʠ ʛʨʘʚʠʤʝʪʨʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ. 

 

3.1.3. ʆʙʦʨʫʜʚʘʥʝ 

ʉʝʣʝʢʮʠʷʪʘ ʥʘ ʦʙʦʨʫʜʚʘʥʝ ʩʝ ʟʘʢʣʶʯʘʚʘ ʚ ʠʟʙʦʨ ʥʘ ʧʦʜʭʦʜʷʱʠ ʫʨʝʜʠ 

ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʧʨʝʮʠʟʥʠ ʤʠʢʨʦʛʨʘʚʠʤʝʪʨʠʯʥʠ ʥʘʙʣʶʜʝʥʠʷ, ʢʘʢʪʦ ʠ 

ʦʧʨʝʜʝʣʷʥʝ ʢʦʦʨʜʠʥʘʪʠʪʝ ʠ ʚʠʩʦʯʠʥʠʪʝ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʩʪʘʥʮʠʠ. 

 

¶ ɻʨʘʚʠʤʝʪʨʠ 

ʀʟʤʝʨʚʘʥʠʷʪʘ ʥʘ ʘʙʩʦʣʶʪʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʩʠʣʘʪʘ ʥʘ ʪʝʞʝʩʪʪʘ ʩʘ 

ʪʨʫʜʥʠ, ʠʟʠʩʢʚʘʪ ʩʣʦʞʥʘ ʘʧʘʨʘʪʫʨʘ ʠ ʧʨʦʜʲʣʞʠʪʝʣʝʥ ʧʝʨʠʦʜ ʥʘ 

ʥʘʙʣʶʜʝʥʠʷ. ʀʟʤʝʨʚʘʥʝʪʦ ʥʘ ʦʪʥʦʩʠʪʝʣʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʩʠʣʘʪʘ ʥʘ ʪʝʞʝʩʪʪʘ, 

ʪ.ʝ. ʨʘʟʣʠʢʠʪʝ ʚ ʩʠʣʘʪʘ ʥʘ ʪʝʞʝʩʪʪʘ ʤʝʞʜʫ ʦʪʜʝʣʥʠʪʝ ʩʪʘʥʮʠʠ, ʝ ʧʦ-ʣʝʩʥʦ ʠ 

ʩʝ ʷʚʷʚʘ ʩʪʘʥʜʘʨʪʥʘ ʦʧʝʨʘʮʠʷ ʧʨʠ ʛʨʘʚʠʪʘʮʠʦʥʥʠʪʝ ʩʥʠʤʢʠ. ɺʲʟʤʦʞʥʠʷʪ 

ʠʟʙʦʨ ʥʘ ʫʨʝʜ ʟʘ ʧʦʩʪʘʚʝʥʘʪʘ ʮʝʣ ʝ ʦʪʥʦʩʠʪʝʣʝʥ ʛʨʘʚʠʤʝʪʲʨ ʦʪ ʢʣʘʩʠʯʝʩʢʠʪʝ 

ʤʦʜʝʣʠ ʥʘ LaCoste&Romberg (LCR) ʠʣʠ ʩʲʚʨʝʤʝʥʥʠʪʝ ʚʘʨʠʘʥʪʠ ʥʘ Scintrex 

(Hunt, 2001). ɺʲʧʨʝʢʠ ʯʝ ʛʨʘʚʠʤʝʪʨʠʪʝ Scintrex ʩʘ ʧʦ-ʣʝʩʥʠ ʟʘ ʨʘʙʦʪʘ ʧʨʠ 

ʧʦ-ʥʝʦʧʠʪʝʥ ʦʧʝʨʘʪʦʨ, ʪʝ ʩʪʨʘʜʘʪ ʦʪ ʧʦ-ʛʦʣʷʤ ʜʨʝʡʬ ʠ ʢʘʣʠʙʨʘʮʠʦʥʥʠ 

ʧʨʦʙʣʝʤʠ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʠʥʩʪʨʫʤʝʥʪʠʪʝ LCR. 

ʇʦʨʘʜʠ ʭʘʨʘʢʪʝʨʥʦʪʦ ʟʘ ʚʩʠʯʢʠ ʪʷʭ ʠʟʤʝʩʪʚʘʥʝ ʥʘ ʥʫʣʝʚʘʪʘ ʪʦʯʢʘ 

(ʜʨʝʡʬ), ʜʲʣʞʘʱʦ ʩʘ ʥʘ ʥʝʧʨʝʢʲʩʥʘʪʠ ʠ ʥʝʠʟʙʝʞʥʠ ʜʝʬʦʨʤʘʮʠʠ ʚ ʩʠʩʪʝʤʘʪʘ 

ʟʘ ʦʪʯʠʪʘʥʝ ʥʘ ʫʨʝʜʘ, ʪʘʟʠ ʦʩʦʙʝʥʦʩʪ ʟʘʜʲʣʞʠʪʝʣʥʦ ʩʝ ʚʟʠʤʘ ʧʨʝʜʚʠʜ ʧʨʠ 

ʧʣʘʥʠʨʘʥʝ ʥʘ ʠʟʤʝʨʚʘʥʠʷʪʘ. ɺ ʪʝʭʥʠʯʝʩʢʠʪʝ ʜʘʥʥʠ ʥʘ ʫʨʝʜʘ ʦʙʠʢʥʦʚʝʥʦ ʩʘ 

ʧʦʩʦʯʝʥʠ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʜʨʝʡʬʘ ʩ ʧʨʝʧʦʨʲʢʘ ʟʘ ʧʝʨʠʦʜʥʠ ʠʟʩʣʝʜʚʘʥʠʷ. 

ʊʘʢʦʚʘ ʠʟʩʣʝʜʚʘʥʝ ʤʦʞʝ ʜʘ ʩʝ ʥʘʧʨʘʚʠ, ʢʘʪʦ ʫʨʝʜʲʪ ʙʲʜʝ ʧʦʩʪʘʚʝʥ ʥʘ ʪʦʯʢʘ 

ʩʲʩ ʩʪʘʙʠʣʥʘ ʦʩʥʦʚʘ, ʜʘʣʝʯ ʦʪ ʩʤʫʱʘʚʘʱʠ ʬʘʢʪʦʨʠ (ʢʘʪʦ ʠʥʪʝʥʟʠʚʝʥ ʪʨʘʬʠʢ, 
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ʥʘʧʨʠʤʝʨ). ɺ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʚʨʝʤʝʪʦ, ʙʝʟ ʜʘ ʙʲʜʝ ʤʝʩʪʝʥ ʠ ʧʦʚʪʦʨʥʦ 

ʭʦʨʠʟʦʥʪʠʨʘʥ, ʩʝ ʠʟʚʲʨʰʚʘʪ ʧʦ ʥʷʢʦʣʢʦ ʦʪʯʝʪʘ, ʚʧʦʩʣʝʜʩʪʚʠʝ ʦʩʨʝʜʥʷʚʘʥʠ, 

ʧʨʝʟ ʧʦʣʦʚʠʥ ʯʘʩ (ʠʣʠ ʜʨʫʛ ʠʥʪʝʨʚʘʣ ʩʲʦʙʨʘʟʥʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ 

ʠʟʙʨʘʥʠʷ ʫʨʝʜ). ʅʘʙʣʶʜʝʥʠʷʪʘ ʚ ʤʠʣʠʛʘʣʠ ʩʝ ʢʦʨʠʛʠʨʘʪ ʟʘʨʘʜʠ ʟʝʤʥʦ-

ʧʨʠʣʠʚʥʠʪʝ ʚʘʨʠʘʮʠʠ. ʇʨʠ ʝʜʥʘ ʠʜʝʘʣʥʘ ʩʠʩʪʝʤʘ ʙʝʟ ʜʨʝʡʬ ʥʝ ʙʠ ʠʤʘʣʦ 

ʨʘʟʣʠʢʘ ʚ ʦʪʯʝʪʠʪʝ, ʥʦ ʚ ʨʝʘʣʥʠʷ ʩʣʫʯʘʡ ʩʣʝʜʚʘ ʜʘ ʩʝ ʧʨʝʮʝʥʠ ʚʨʝʤʝʚʠʷʪ 

ʠʥʪʝʨʚʘʣ, ʟʘ ʢʦʡʪʦ ʩʢʦʨʦʩʪʪʘ ʥʘ ʠʟʤʝʩʪʚʘʥʝʪʦ ʤʦʞʝ ʜʘ ʩʝ ʩʯʝʪʝ ʟʘ ʧʦʩʪʦʷʥʥʘ 

ʩʲʦʙʨʘʟʥʦ ʠʟʠʢʩʚʘʥʠʷʪʘ ʟʘ ʪʦʯʥʦʩʪ ʥʘ ʨʝʰʘʚʘʥʘʪʘ ʟʘʜʘʯʘ. ʊʦʟʠ ʧʝʨʠʦʜ 

ʦʙʫʩʣʘʚʷ ʚʨʝʤʝʪʨʘʝʥʝʪʦ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʨʝʡʩʦʚʝ, ʘ ʪʘʢʘ ʦʧʨʝʜʝʣʝʥʘʪʘ 

ʩʢʦʨʦʩʪ ʤʦʞʝ ʜʘ ʩʝ ʚʢʣʶʯʠ ʚ ʧʦʩʣʝʜʚʘʱʘʪʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʠʟʤʝʨʚʘʥʠʷʪʘ. 

 

¶ ʋʨʝʜʠ ʟʘ ʧʦʟʠʮʠʦʥʠʨʘʥʝ 

ʅʷʢʦʠ ʦʪ ʩʲʚʨʝʤʝʥʥʠʪʝ ʛʨʘʚʠʤʝʪʨʠ ʩʘ ʦʢʦʤʧʣʝʢʪʦʚʘʥʠ ʩ ɻʅʉʉ 

ʧʨʠʝʤʥʠʢ, ʯʠʷʪʦ ʪʦʯʥʦʩʪ ʦʙʘʯʝ ʥʝ ʝ ʜʦʩʪʘʪʲʯʥʘ ʟʘ ʮʝʣʠʪʝ ʥʘ 

ʤʠʢʨʦʛʨʘʚʠʤʝʪʨʠʷʪʘ. ʇʨʝʜʚʠʜ ʚʝʨʪʠʢʘʣʥʠʷ ʛʨʘʜʠʝʥʪ ʥʘ ʩʠʣʘʪʘ ʥʘ ʪʝʞʝʩʪʪʘ, 

ʛʨʝʰʢʘ ʦʪ 1 m ʚʦʜʠ ʜʦ ʛʨʝʰʢʘ 0.3 mGal ʚ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʩʠʣʘʪʘ ʥʘ ʪʝʞʝʩʪʪʘ 

(ʉʪʦʡʥʦʚ, 1974). ʊʦʚʘ ʦʙʫʩʣʘʚʷ ʢʨʠʪʠʯʥʦ ʟʥʘʯʝʥʠʝ ʥʘ ʚʠʩʦʯʠʥʥʠʪʝ 

ʦʧʨʝʜʝʣʝʥʠʷ. ʉʲʱʝʚʨʝʤʝʥʥʦ ʭʦʨʠʟʦʥʪʘʣʥʠʷʪ ʛʨʘʜʠʝʥʪ ʝ ʦʢʦʣʦ 100 ʧʲʪʠ ʧʦ-

ʤʘʣʲʢ ʦʪ ʚʝʨʪʠʢʘʣʥʠʷ ʠ ʩʲʦʪʚʝʪʥʠʪʝ ʢʦʦʨʜʠʥʘʪʥʠ ʠʟʠʩʢʚʘʥʠʷ ʩʘ ʪʦʣʢʦʚʘ ʧʦ-

ʥʠʩʢʠ. 

ʄʦʜʝʨʥʠʪʝ ɻʅʉʉ ʫʨʝʜʠ ʧʦʟʚʦʣʷʚʘʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʠ ʦʧʨʝʜʝʣʝʥʠʷ ʩ 

ʥʝʦʙʭʦʜʠʤʘʪʘ ʧʨʝʮʠʟʥʦʩʪ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ ʠʣʠ ʩ ʧʦʩʣʝʜʚʘʱʘ ʦʙʨʘʙʦʪʢʘ. 

ʉʲʱʝʩʪʚʝʥʦ ʧʨʝʜʠʤʩʪʚʦ ʥʘ ɻʅʉʉ ʪʝʭʥʦʣʦʛʠʠʪʝ ʝ ʪʷʭʥʘʪʘ ʥʝʟʘʚʠʩʠʤʦʩʪ ʧʦ 

ʦʪʥʦʰʝʥʠʝ ʥʘ ʥʘʣʠʯʥʘ ʛʝʦʜʝʟʠʯʝʩʢʘ ʦʩʥʦʚʘ, ʦʩʦʙʝʥʦ ʚ ʦʪʜʘʣʝʯʝʥʠ ʨʘʡʦʥʠ, 

ʢʘʢʪʦ ʠ ʪʷʭʥʘʪʘ ʢʦʤʧʘʢʪʥʦʩʪ. 

 ɼʦʢʦʣʢʦʪʦ ʪʦʯʥʦʩʪʪʘ ʠ ʥʘʜʝʞʜʥʦʩʪʪʘ ʥʘ ɻʅʉʉ ʫʨʝʜʠʪʝ ʩʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʫʩʣʦʚʠʷ ʢʘʪʦ ʩʧʲʪʥʠʢʦʚʘ ʚʠʜʠʤʦʩʪ, ʛʝʦʤʝʪʨʠʷ, ʤʥʦʛʦʧʲʪʥʦʩʪ 

ʥʘ ʩʠʛʥʘʣʠʪʝ ʠ ʘʪʤʦʩʬʝʨʥʠ ʫʩʣʦʚʠʷ, ʢʘʪʦ ʘʣʪʝʨʥʘʪʠʚʝʥ ʧʦʜʭʦʜ ʩʲʩ 

ʩʲʧʦʩʪʘʚʠʤʘ ʪʦʯʥʦʩʪ ʩʝ ʧʨʝʧʦʨʲʯʚʘʪ ʠʟʤʝʨʚʘʥʠʷ ʩ ʪʦʪʘʣʥʘ ʩʪʘʥʮʠʷ, 

ʪʝʦʜʦʣʦʠʪ ʠ/ʠʣʠ ʥʠʚʝʣʠʨ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʩʲʦʪʚʝʪʥʦ ʥʘ ʧʣʘʥʦʚʠʪʝ ʢʦʦʨʜʠʥʘʪʠ  

ʠ ʢʦʪʠʪʝ ʥʘ ʩʪʘʥʮʠʠʪʝ. ɿʘ ʚʠʩʦʯʠʥʥʠʪʝ ʦʧʨʝʜʝʣʝʥʠʷ ʝ ʧʨʝʧʦʨʲʯʠʪʝʣʥʘ 

ʛʝʦʤʝʪʨʠʯʥʘ ʥʠʚʝʣʘʮʠʷ ʠʣʠ ʝʚʝʥʪʫʘʣʥʦ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʘ ʩ ʚʠʟʫʨʠ ʜʦ 300 m, 

ʧʨʠ ʢʦʠʪʦ ʧʦʧʨʘʚʢʘʪʘ ʟʘʨʘʜʠ ʢʨʠʚʠʥʘʪʘ ʥʘ ɿʝʤʷʪʘ ʠ ʚʝʨʪʠʢʘʣʥʘʪʘ ʨʝʬʨʘʢʮʠʷ 

ʝ ʥʝʟʥʘʯʠʪʝʣʥʘ. 
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3.2. ʈɸɹʆʊɸ ʅɸ ʊɽʈɽʅ 

ʉʲʱʠʥʩʢʠʷʪ ʝʪʘʧ ʩ ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʥʘʙʣʶʜʝʥʠʷ ʩʝ ʧʨʝʜʰʝʩʪʚʘ ʦʪ 

ʪʨʘʩʠʨʘʥʝ ʥʘ ʧʨʦʝʢʪʠʨʘʥʘʪʘ ʤʨʝʞʘ. ɸʢʦ ʪʦʯʥʦʩʪʪʘ ʥʘ ʠʟʙʨʘʥʠʪʝ ʟʘ 

ʪʨʘʩʠʨʘʥʝ ʩʨʝʜʩʪʚʘ ʥʝ ʦʪʛʦʚʘʨʷ ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʠʣʠ ʩʝ ʥʘʣʦʞʠ ʠʟʤʝʩʪʚʘʥʝ 

ʥʘ ʩʪʘʥʮʠʠ ʩʧʨʷʤʦ ʧʨʦʝʢʪʥʦʪʦ ʠʤ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ, ʪʦ ʩʣʝʜʚʘ ʜʘ ʩʝ ʠʟʚʲʨʰʠ 

ʧʦʩʣʝʜʚʘʱʦ ʟʘʩʥʝʤʘʥʝ - ʧʨʝʜʠ, ʧʦ ʚʨʝʤʝ ʠʣʠ ʩʣʝʜ ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ 

ʠʟʤʝʨʚʘʥʠʷ. 

ʈʘʙʦʪʘʪʘ ʩ ʛʨʘʚʠʤʝʪʲʨʘ ʝ ʩʨʘʚʥʠʪʝʣʥʦ ʧʨʦʩʪʘ, ʥʦ ʟʘ ʠʟʚʲʨʰʚʘʥʝʪʦ ʥʘ 

ʢʘʯʝʩʪʚʝʥʠ ʥʘʙʣʶʜʝʥʠʷ, ʪʨʷʙʚʘ ʜʘ ʩʝ ʚʟʝʤʘʪ ʧʨʝʜʚʠʜ ʫʩʪʘʥʦʚʝʥʠʪʝ ʧʨʘʢʪʠʢʠ 

ʟʘ ʨʘʙʦʪʘ ʩ ʛʨʘʚʠʤʝʪʨʠʪʝ ʠʟʦʙʱʦ, ʢʘʢʪʦ ʠ ʩʧʝʮʠʬʠʯʥʠʪʝ ʧʨʝʧʦʨʲʢʠ ʥʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʟʘ ʢʦʥʢʨʝʪʥʠʷ ʫʨʝʜ. ʇʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ 

ʨʝʡʩʦʚʝ ʝ ʩʲʦʙʨʘʟʝʥʦ ʧʨʝʜʠ ʚʩʠʯʢʦ ʩ ʜʨʝʡʬʘ ʥʘ ʛʨʘʚʠʤʝʪʲʨʘ ʠ 

ʢʦʥʬʠʛʫʨʘʮʠʷʪʘ ʥʘ ʤʨʝʞʘʪʘ. ɺʲʟʤʦʞʥʦ ʝ ʥʘʙʣʶʜʝʥʠʷʪʘ ʜʘ ʙʲʜʘʪ ʧʦʚʣʠʷʥʠ 

ʦʪ ʚʲʰʥʠʪʝ ʫʩʣʦʚʠʷ ʥʘ ʩʨʝʜʘʪʘ, ʢʘʪʦ ʚ ʩʣʫʯʘʠʪʝ ʥʘ ʧʦʚʠʰʝʥʘ ʩʝʠʟʤʠʯʥʘ 

ʘʢʪʠʚʥʦʩʪ, ʥʘʧʨʠʤʝʨ, ʪʦʚʘ ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ ʥʝʚʲʟʤʦʞʥʦʩʪ ʟʘ 

ʩʪʘʙʠʣʠʟʠʨʘʥʝ ʥʘ ʤʘʭʘʣʦʪʦ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʧʨʝʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʨʘʙʦʪʘʪʘ 

ʟʘ ʤʦʤʝʥʪʘ. ɼʨʫʛ ʧʦʪʝʥʮʠʘʣʝʥ ʧʨʦʙʣʝʤ ʧʨʠ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦ 

ʠʟʤʝʨʚʘʥʝ ʩʘ ʥʝʩʪʘʙʠʣʥʠʪʝ ʟʝʤʥʠ ʤʘʪʝʨʠʘʣʠ ʠ ʙʣʠʟʦʩʪʪʘ ʜʦ ʠʟʪʦʯʥʠʢ ʥʘ 

ʚʠʙʨʘʮʠʠ (ʢʘʪʦ ʥʘʪʦʚʘʨʝʥ ʩ ʢʘʤʠʦʥʠ ʪʨʘʬʠʢ). ʊʝʟʠ ʫʩʣʦʚʠʷ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 

ʧʨʝʦʜʦʣʷʥʠ ʦʩʥʦʚʥʦ ʩ ʪʲʨʧʝʥʠʝ, ʣʝʢʠ ʧʨʦʤʝʥʠ ʚ ʨʘʟʧʦʣʦʞʝʥʠʝʪʦ ʥʘ 

ʩʪʘʥʮʠʠʪʝ ʠʣʠ ʧʨʦʤʷʥʘ ʚʲʚ ʚʨʝʤʝʪʦ ʥʘ ʠʟʤʝʨʚʘʥʠʷʪʘ. 

ʉʘʤʠʷʪ ʛʨʘʚʠʤʝʪʲʨ ʩʝ ʫʧʨʘʚʣʷʚʘ ʦʪ ʝʜʠʥ ʦʧʝʨʘʪʦʨ. ʅʘ ʚʩʷʢʘ ʩʪʘʥʮʠʷ 

ʛʨʘʚʠʤʝʪʲʨʲʪ ʩʝ ʧʦʩʪʘʚʷ ʚʲʨʭʫ ʤʝʪʘʣʥʘ ʪʨʠʥʦʛʘ (Ăʧʠʨʦʩʪʠʷñ), ʢʦʪ̫ʦ 

ʦʩʠʛʫʨʷʚʘ ʩʪʘʙʠʣʥʘ ʦʩʥʦʚʘ. ʀʥʩʪʨʫʤʝʥʪʲʪ ʩʝ ʧʦʜʨʘʚʥʷʚʘ ʯʨʝʟ 

ʧʦʚʜʠʛʘʪʝʣʥʠʪʝ ʚʠʥʪʦʚʝ, ʩʣʝʜ ʢʦʝʪʦ ʩʝ ʦʩʚʦʙʦʞʜʘʚʘ ʤʘʭʘʣʦʪʦ ʠ ʩʝ 

ʠʟʚʲʨʰʚʘʪ ʦʪʯʝʪʠ. ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʠʟʙʦʨʘ ʥʘ ʫʨʝʜ ʟʘʧʠʩʠʪʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ 

ʩʘ ʨʘʟʣʠʯʥʠ ï ʧʨʠ ʪʝʟʠ ʩ ʝʣʝʢʪʨʦʥʥʦ ʦʪʯʠʪʘʥʝ ʩʝ ʟʘʜʘʚʘʪ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ 

ʠʟʩʣʝʜʚʘʥʝʪʦ ʠ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ ʩʝ ʥʘʥʘʩʷʪ ʥʷʢʦʠ ʦʩʥʦʚʥʠ ʢʦʨʝʢʮʠʠ ʚʲʨʭʫ 

ʥʘʙʣʶʜʝʥʠʷʪʘ, ʢʦʠʪʦ ʚʧʦʩʣʝʜʩʪʚʠʝ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʚ ʧʘʤʝʪʪʘ ʥʘ ʫʨʝʜʘ. ʇʨʠ 

ʧʦ-ʩʪʘʨʦʪʦ ʧʦʢʦʣʝʥʠʝ ʛʨʘʚʠʤʝʪʨʠ ʩ ʤʝʭʘʥʠʯʥʦ ʦʪʯʠʪʘʥʝ ʝ ʚʘʞʥʦ ʢʘʨʥʝʪʠʪʝ 

ʜʘ ʙʲʜʘʪ ʧʦʧʲʣʥʝʥʠ ʩʲʩ ʩʣʝʜʥʠʪʝ ʜʘʥʥʠ: 

¶ ʅʦʤʝʨ ʥʘ ʠʥʩʪʨʫʤʝʥʪʘ; 

¶ ʆʧʝʨʘʪʦʨ; 

¶ ʀʜʝʥʪʠʬʠʢʘʮʠʦʥʝʥ ʥʦʤʝʨ ʥʘ ʩʪʘʥʮʠʷʪʘ; 

¶ ɼʘʪʘ ʠ ʯʘʩ ʥʘ ʦʪʯʝʪʘ ï ʚʨʝʤʝʪʦ ʝ ʚʘʞʥʦ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʧʨʠʣʠʚʥʠʪʝ 

ʢʦʨʝʢʮʠʠ ʠ ʜʨʝʡʬʘ ʥʘ ʠʥʩʪʨʫʤʝʥʪʘ; 
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¶ ʆʪʯʝʪʠ ï ʦʧʨʝʜʝʣʝʥ ʙʨʦʡ ʠʣʠ ʜʦ ʧʦʣʫʯʘʚʘʥʝʪʦ ʥʘ ʜʚʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ 

ʝʜʥʘʢʚʠ; 

¶ ɺʠʩʦʯʠʥʘ ʥʘ ʠʥʩʪʨʫʤʝʥʪʘ; 

¶ ʊʝʤʧʝʨʘʪʫʨʘ ʥʘ ʫʨʝʜʘ ï ʧʦʜʜʲʨʞʘʥʝʪʦ ʥʘ ʝʜʥʘ ʠ ʩʲʱʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚ 

ʭʝʨʤʝʪʠʯʥʘʪʘ ʩʠʩʪʝʤʘʪʘ ʟʘ ʦʪʯʠʪʘʥʝ ʥʘ ʫʨʝʜʘ ʝ ʩʲʱʝʩʪʚʝʥʦ ʟʘ 

ʪʦʯʥʦʩʪʪʘ ʥʘ ʠʟʤʝʨʚʘʥʠʷʪʘ; ʧʨʦʤʷʥʘ ʩʧʨʷʤʦ ʫʩʪʘʥʦʚʝʥʘʪʘ ʨʘʙʦʪʥʘ 

ʩʪʦʡʥʦʩʪ ʧʨʝʜʠʟʚʠʢʚʘ ʨʘʟʪʷʛʘʥʝ ʠʣʠ ʩʚʠʚʘʥʝ ʥʘ ʠʟʤʝʨʠʪʝʣʥʘʪʘ 

ʩʠʩʪʝʤʠ, ʘ ʦʪ ʪʫʢ ʠ ʚʲʨʭʫ ʜʨʝʡʬʘ ʥʘ ʠʥʩʪʨʫʤʝʥʪʘ; 

¶ ʅʘʧʨʝʞʝʥʠʝ ʥʘ ʘʢʫʤʫʣʘʪʦʨʘ ï ʧʨʠ ʧʦʥʠʞʘʚʘʥʝ ʥʘ ʥʘʧʨʝʞʝʥʠʝʪʦ ʧʦʜ 

ʦʧʨʝʜʝʣʝʥʘ ʩʪʦʡʥʦʩʪ ʩʝ ʧʦʚʠʰʘʚʘ ʩʢʦʨʦʩʪʪʘ ʥʘ ʜʨʝʡʬʘ. 

ʉ ʧʨʠʢʣʶʯʚʘʥʝʪʦ ʥʘ ʠʟʤʝʨʚʘʥʠʷʪʘ, ʤʘʭʘʣʦʪʦ ʩʝ ʟʘʪʷʛʘ ʠ ʩʝ ʧʨʝʤʠʥʘʚʘ 

ʢʲʤ ʩʣʝʜʚʘʱʘ ʩʪʘʥʮʠʷ. 

 

3.3. ʆɹʈɸɹʆʊʂɸ ʅɸ ɻʈɸɺʀʄɽʊʈʀʏʅʀʊɽ ʀɿʄɽʈɺɸʅʀʗ 

ʇʨʝʜʠ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʠʟʤʝʨʚʘʥʠʷ ʜʘ ʙʲʜʘʪ 

ʠʥʪʝʨʧʨʝʪʠʨʘʥʠ, ʦʪ ʪʷʭ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʦʪʜʝʣʷʪ ʚʩʠʯʢʠ ʚʘʨʠʘʮʠʠ ʥʘ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʪʦ ʧʦʣʝ ʥʘ ɿʝʤʷʪʘ, ʢʦʠʪʦ ʥʝ ʩʘ ʨʝʟʫʣʪʘʪ ʦʪ ʧʣʲʪʥʦʩʪʥʠ 

ʥʝʝʜʥʦʨʦʜʥʦʩʪʠ ʚ ʠʟʫʯʘʚʘʥʘʪʘ ʦʙʣʘʩʪ. ʊʦʟʠ ʘʩʧʝʢʪ ʥʘ ʛʨʘʚʠʪʘʮʠʦʥʥʠʪʝ 

ʠʟʤʝʨʚʘʥʠʷ ʛʠ ʨʘʟʣʠʯʘʚʘ ʦʪ ʜʨʫʛʠ ʛʝʦʬʠʟʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʢʘʪʦ ʤʘʛʥʠʪʥʠʪʝ 

ʠ ʛʝʦʨʘʜʘʨʥʠʪʝ, ʥʘʧʨʠʤʝʨ, ʯʠʠʪʦ ʜʘʥʥʠ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʜʠʨʝʢʪʥʦ. 

 

3.3.1. ʇʨʝʜʚʘʨʠʪʝʣʥʘ ʦʙʨʘʙʦʪʢʘ 

ʇʦʩʦʯʝʥʠʪʝ ʧʦ-ʜʦʣʫ ʩʪʲʧʢʠ ʧʨʝʜʭʦʞʜʘʪ ʠʟʯʠʩʣʷʚʘʥʝʪʦ  ʥʘ ʩʠʣʘʪʘ ʥʘ 

ʪʝʞʝʩʪʪʘ ʚ ʩʪʘʥʮʠʠʪʝ. ɸʢʦ ʩʝ ʠʟʧʦʣʟʚʘ ʛʨʘʚʠʤʝʪʲʨ ʦʪ ʥʦʚʦ ʧʦʢʦʣʝʥʠʝ, ʪʝ 

ʤʦʛʘʪ ʜʘ ʩʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʠ ʠ ʢʨʘʡʥʠʷʪ ʨʝʟʫʣʪʘʪ ʦʪ ʪʷʭ ʜʘ ʙʲʜʝ ʧʦʣʫʯʝʥ ʚ 

ʨʝʘʣʥʦ ʚʨʝʤʝ ʥʘ ʪʝʨʝʥʘ, ʥʦ ʚ ʧʨʦʪʠʚʝʥ ʩʣʫʯʘʡ ʪʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʧʨʠʣʦʞʝʥʠ 

ʜʦʧʲʣʥʠʪʝʣʥʦ ʚʲʨʭʫ ʠʟʤʝʨʚʘʥʠʷʪʘ. 

 

¶ ʂʦʥʩʪʘʥʪʠ ʥʘ ʛʨʘʚʠʤʝʪʲʨʘ 

ɺʩʝʢʠ ʝʜʠʥ ʛʨʘʚʠʤʝʪʲʨ ʠʤʘ ʝʜʥʘ ʠʣʠ ʥʷʢʦʣʢʦ ʫʥʠʢʘʣʥʠ ʢʦʥʩʪʘʥʪʠ, 

ʯʠʝʪʦ ʧʨʠʣʘʛʘʥʝ ʝ ʫʢʘʟʘʥʦ ʚ ʪʝʭʥʠʯʝʩʢʠʪʝ ʜʘʥʥʠ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. 

ʇʦʩʨʝʜʩʪʚʦʤ ʪʷʭ ʦʪʯʝʪʝʥʘʪʘ ʚ ʩʪʘʥʮʠʷ ʩʪʦʡʥʦʩʪ iO  ʩʝ ʢʦʥʚʝʨʪʠʨʘ ʚ '

iO  ʚ 

ʩʲʦʪʚʝʪʥʘʪʘ ʝʜʠʥʠʮʘ ʥʘ ʩʠʣʘʪʘ ʥʘ ʪʝʞʝʩʪʪʘ. 
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¶ ʂʦʨʝʢʮʠʷ ʟʘʨʘʜʠ ʚʠʩʦʯʠʥʘʪʘ ʥʘ ʠʥʩʪʨʫʤʝʥʪʘ 

ʀʟʯʠʩʣʷʚʘ ʩʝ ʧʦ ʬʦʨʤʫʣʘʪʘ: 
. .( )

0.3086
100

o ʪ

i i
i

h h
HC

-
=

 
(1), 

 ʢʲʜʝʪʦ .o

ih  ʝ ʚʠʩʦʯʠʥʘʪʘ ʥʘ ʫʨʝʜʘ ʩʧʨʷʤʦ ʦʩʥʦʚʘʪʘ, ʘ .ʪ

ih ʝ ʩʧʨʷʤʦ ʪʦʯʢʘʪʘ. 

 

¶  ʂʦʨʝʢʮʠʷ ʟʘʨʘʜʠ ʟʝʤʥʦ-ʧʨʠʣʠʚʥʠʪʝ ʚʘʨʠʘʮʠʠ 

ɺʲʚ ʚʩʷʢʘ ʬʠʢʩʠʨʘʥʘ ʪʦʯʢʘ ʥʘ ɿʝʤʷʪʘ ʩʠʣʘʪʘ ʥʘ ʪʝʞʝʩʪʪʘ ʩʝ ʧʨʦʤʝʥʷ ʚ 

ʪʝʯʝʥʠʝ ʥʘ ʚʨʝʤʝʪʦ ʚʩʣʝʜʩʪʚʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʠʪʝ ʚʣʠʷʥʠʷ ʥʘ ʉʣʲʥʮʝʪʦ ʠ 

ʃʫʥʘʪʘ. ʇʝʨʠʦʜʠʯʥʠʪʝ ʠʟʤʝʥʝʥʠʷ ʥʘ ʩʠʣʘʪʘ ʥʘ ʪʝʞʝʩʪʪʘ, ʧʨʝʜʠʟʚʠʢʘʥʠ ʦʪ 

ʩʲʚʤʝʩʪʥʦʪʦ ʠʤ ʚʲʟʜʝʡʩʪʚʠʝ, ʩʝ ʥʘʨʠʯʘʪ ʧʨʠʣʠʚʥʠ ʚʘʨʠʘʮʠʠ. ʊʝ 

ʧʨʝʜʠʟʚʠʢʚʘʪ ʧʨʦʤʷʥʘ ʚʲʚ ʚʠʩʦʯʠʥʘʪʘ ʥʘ ʥʘʙʣʶʜʘʚʘʥʠʪʝ ʪʦʯʢʠ ʜʦ ʥʷʢʦʣʢʦ 

ʜʝʩʝʪʢʠ ʤʠʣʠʤʝʪʨʘ ʠ ʧʨʦʤʝʥʷʪ ʨʘʟʩʪʦʷʥʠʝʪʦ ʜʦ ʤʘʩʦʚʠʷ ʮʝʥʪʲʨ ʥʘ ɿʝʤʷʪʘ. 

ʀʤʘʪ ʤʘʢʩʠʤʘʣʥʘ ʘʤʧʣʠʪʫʜʘ ʦʪ ʧʦʨʷʜʲʢʘ ʥʘ 0.3 mGal ʠ ʤʠʥʠʤʘʣʝʥ ʧʝʨʠʦʜ 

ʦʢʦʣʦ 12 ʯʘʩʘ (ʂʠʨʠ, 1988), ʧʦʨʘʜʠ ʢʦʝʪʦ ʩʣʝʜʚʘ ʜʘ ʙʲʜʘʪ ʦʪʯʝʪʝʥʠ. 

ɸʢʦ ʩʝ ʠʟʧʦʣʟʚʘ ʛʨʘʚʠʤʝʪʲʨ ʩ ʦʪʥʦʩʠʪʝʣʥʦ ʛʦʣʷʤ ʜʨʝʡʬ ʥʘ ʥʫʣʘʪʘ, ʪʦ 

ʠʟʤʝʨʚʘʥʠʷʪʘ ʥʘ ʙʘʟʦʚʠʪʝ  ʪʦʯʢʠ ʩʝ ʠʟʚʲʨʰʚʘʪ ʧʨʝʟ ʠʥʪʝʨʚʘʣʠ, ʟʥʘʯʠʪʝʣʥʦ 

ʧʦ-ʤʘʣʢʠ ʦʪ ʧʨʠʣʠʚʥʠʷ ʮʠʢʲʣ, ʠ ʧʨʠʣʠʚʥʠʪʝ ʚʘʨʠʘʮʠʠ ʘʚʪʦʤʘʪʠʯʥʦ ʩʝ 

ʦʪʩʪʨʘʥʷʚʘʪ ʩ ʚʥʘʩʷʥʝʪʦ ʥʘ ʧʦʧʨʘʚʢʠʪʝ ʟʘʨʘʜʠ ʜʨʝʡʬʘ ʥʘ ʠʥʩʪʨʫʤʝʥʪʘ. ɸʢʦ 

ʩʝ ʠʟʧʦʣʟʚʘ ʧʨʠʙʦʨ ʩ ʤʘʣʲʢ ʜʨʝʡʬ, ʠʟʤʝʨʚʘʥʠʷʪʘ ʥʘ ʙʘʟʦʚʘ ʩʪʘʥʮʠʷ 

ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʧʨʦʚʝʞʜʘʪ ʩʘʤʦ ʚ ʥʘʯʘʣʦʪʦ ʠ ʚ ʢʨʘʷ ʥʘ ʜʝʥʷ. ʄʝʞʜʫʚʨʝʤʝʥʥʦ 

ʧʨʠʣʠʚʥʠʪʝ ʚʘʨʠʘʮʠʠ ʧʨʝʪʲʨʧʷʚʘʪ ʧʲʣʝʥ ʮʠʢʲʣ ʥʘ ʠʟʤʝʥʝʥʠʝ, ʧʦʨʘʜʠ ʢʦʝʪʦ 

ʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʣʠʚʥʘʪʘ ʧʦʧʨʘʚʢʘ ʜʘ ʩʝ ʚʲʚʝʜʝ ʦʪʜʝʣʥʦ. ʇʨʠʣʠʚʥʠʪʝ 

ʝʬʝʢʪʠ ʩʘ ʧʨʝʜʩʢʘʟʫʝʤʠ ʠ ʩʚʝʜʝʥʠʷ ʟʘ ʪʷʭ ʩʝ ʧʫʙʣʠʢʫʚʘʪ ʝʞʝʛʦʜʥʦ ʚ 

ʛʝʦʬʠʟʠʯʥʠʪʝ ʠʟʜʘʥʠʷ3, ʦʪʢʲʜʝʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʦʧʨʝʜʝʣʝʥʠ ʩʲʦʪʚʝʪʥʠʪʝ 

ʧʨʠʣʠʚʥʠ ʢʦʨʝʢʮʠʠ iTC . 

  

¶  ʀʥʩʪʨʫʤʝʥʪʘʣʝʥ ʜʨʝʡʬ 

ʋʩʪʘʥʦʚʝʥʘʪʘ ʧʨʘʢʪʠʢʘ ʩ ʧʦʚʪʦʨʥʠ ʠʟʤʝʨʚʘʥʠʷ ʚ ʝʜʥʘ ʠ ʩʲʱʘ ʙʘʟʦʚʘ 

ʩʪʘʥʮʠʷ ʧʨʝʟ ʦʧʨʝʜʝʣʝʥ ʧʝʨʠʦʜ ʧʦʟʚʦʣʷʚʘ ʠʟʯʠʩʣʷʚʘʥʝʪʦ ʥʘ ʢʦʨʝʢʮʠʠ 

ʟʘʨʘʜʠ ʠʟʤʝʩʪʚʘʥʝʪʦ ʥʘ ʥʫʣʘʪʘ ʥʘ ʛʨʘʚʠʤʝʪʲʨʘ. ʇʨʠ ʧʨʝʜʧʦʣʦʞʝʥʠʝʪʦ, ʯʝ ʟʘ 

 
3 ɺ ʥʘʩʪʦʷʱʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʧʨʠʣʠʚʥʠʪʝ ʢʦʨʝʢʢʮʠʠ ʩʘ ʦʧʨʝʜʝʣʝʥʠ ʧʦʩʨʝʜʩʪʚʦʤ ʝʣʝʢʪʨʦʥʥʘ ʪʘʙʣʠʮʘ, 

ʧʨʝʜʦʩʪʘʚʝʥʘ ʦʪ ʛʣ. ʘʩ. ɻʝʦʨʛʠ ʄʠʪʨʝʚ, ʋʥʠʚʝʨʩʠʪʝʪ ʧʦ ʘʨʭʠʪʝʢʪʫʨʘ, ʩʪʨʦʠʪʝʣʩʪʚʦ ʠ ʛʝʦʜʝʟʠʷ (ʋɸʉɻ) 
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ʪʦʚʘ ʚʨʝʤʝ ʧʦʤʝʞʜʫ ʠʤ ʜʨʝʡʬʲʪ ʠʤʘ ʣʠʥʝʡʥʦ ʩʢʦʨʦʩʪ, ʪʦ ʪʷ ʤʦʞʝ ʜʘ ʙʲʜʝ 

ʠʟʯʠʩʣʝʥʘ ʧʦ ʬʦʨʤʫʣʘʪʘ: 

, 1 2,1

1

n n

n

dg dg
w

t t

--
=

-  

(2), 

ʢʲʜʝʪʦ n  e ʙʨʦʷʪ ʪʦʯʢʠ ʚ ʩʲʦʪʚʝʪʥʠʷ ʨʝʡʩ, ʘ ʨʘʟʣʠʢʠʪʝ ʚ ʩʠʣʘʪʘ ʥʘ 

ʪʝʞʝʩʪʪʘ ʤʝʞʜʫ ʜʚʝ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʩʪʘʥʮʠʠ 
1,i idg+  ʩʝ ʦʧʨʝʜʝʣ ̫ ʧʦ 

ʬʦʨʤʫʣʘʪʘ: 

( )( )'' '' ' '

1, 1 1 1 1i i i i i i i i i idg O O O HC TC O HC TC+ + + + += - = + + - + +
 
(3) 

ʊʘʢʘ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʧʦʧʨʘʚʢʘʪʘ ʩʝ ʠʟʯʠʩʣʷʚʘ ʧʦ ʬʦʨʤʫʣʘʪʘ: 

1, 1 1( )i i iDC w t t+ += -
 
(4), 

ʘ ʢʦʨʠʛʠʨʘʥʘʪʘ ʨʘʟʣʠʢʘ ʚ ʩʠʣʘʪʘ ʥʘ ʪʝʞʝʩʪʪʘ ʤʝʞʜʫ ʪʦʯʢʠʪʝ ʝ: 
'

1, 1, 1,i i i i i idg dg DC+ + += -
 
(5) 

ɺ ʩʪʘʥʜʘʨʪʥʘʪʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʠʟʤʝʨʚʘʥʠʷ, 

ʥʘʥʘʩʷʥʝʪʦ ʥʘ ʢʦʨʝʢʮʠʠ ʟʘʨʘʜʠ ʠʟʤʝʩʪʚʘʥʝʪʦ ʥʘ ʥʫʣʘʪʘ ʝ ʯʘʩʪ ʦʪ ʝʪʘʧʘ ʥʘ 

ʧʨʝʜʚʘʨʠʪʝʣʥʘʪʘ ʦʙʨʘʙʦʪʢʘ. ʉ ʮʝʣ ʧʦʜʦʙʨʷʚʘʥʝ ʢʘʯʝʩʪʚʘʪʘ ʥʘ 

ʤʠʢʨʦʛʨʘʚʠʤʝʪʨʠʯʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʪʦʟʠ ʧʘʨʘʤʝʪʲʨ ʝ ʦʙʝʢʪ ʥʘ ʠʟʩʣʝʜʚʘʥʝ. 

ʅʝʛʦʚʦʪʦ ʦʧʨʝʜʝʣʷʥʝ ʠ ʚʢʣʶʯʚʘʥʝ ʚ ʠʟʯʠʩʣʠʪʝʣʥʠʷ ʧʨʦʮʝʩ ʧʨʝʤʠʥʘʚʘ ʚ 

ʧʦʩʣʝʜʚʘʱʠʷ ʝʪʘʧ ʥʘ ʠʟʨʘʚʥʝʥʠʝ. 

 

¶ ɼʨʫʛʠ ʢʦʨʝʢʮʠʠ 

ʇʦʩʦʯʝʥʠʪʝ ʧʦ-ʛʦʨʝ ʢʦʨʝʢʮʠʠ ʩʘ ʩʪʘʥʜʘʨʪʥʠ ʟʘ ʙʦʣʰʠʥʩʪʚʦʪʦ 

ʤʠʢʨʦʛʨʘʚʠʤʝʪʨʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ. ʉʧʝʮʠʬʠʯʥʠʪʝ ʫʩʣʦʚʠʷ ʥʘ ʩʨʝʜʘʪʘ ʤʦʛʘʪ 

ʜʘ ʥʘʣʦʞʘʪ ʜʦʧʲʣʥʠʪʝʣʥʠ ʠʟʯʠʩʣʝʥʠʷ ʢʘʪʦ, ʥʘʧʨʠʤʝʨ, ʢʦʨʝʢʮʠʠ ʟʘʨʘʜʠ 

ʩʛʨʘʜʠʪʝ ʚ ʫʨʙʘʥʠʟʠʨʘʥʠʪʝ ʪʝʨʠʪʦʨʠʠ. ɼʦʢʦʣʢʦʪʦ ʥʝ ʚʩʠʯʢʠ ʧʨʝʯʝʱʠ 

ʬʘʢʪʦʨʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʢʣʶʯʝʥʠ ʩ ʧʦʜʭʦʜʷʱʠʷ ʠʟʙʦʨ ʥʘ ʩʪʘʥʮʠʠ ʠ 

ʨʘʙʦʪʥʘ ʪʝʭʥʦʣʦʛʠʷ, ʪʦ ʩʲʦʙʨʘʟʥʦ ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʪʦʯʥʦʩʪ ʥʘ 

ʤʠʢʨʦʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʪʷʭʥʦʪʦ ʚʣʠʷʥʠʝ ʩʣʝʜʚʘ ʜʘ ʙʲʜʝ 

ʨʝʜʫʮʠʨʘʥʦ ʧʦʩʨʝʜʩʪʚʦʤ ʚʲʚʝʞʜʘʥʝ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ ʧʦʧʨʘʚʢʠ (ʈʘʜʠʯʝʚ, 

2013). 

ʅʷʢʦʠ ʬʘʢʪʦʨʠ, ʧʨʦʤʝʥʷʱʠ ʩʝ ʚʲʚ ʚʨʝʤʝʪʦ ʟʘ ʧʝʨʠʦʜʠ ʦʪ ʤʠʥʫʪʠ ʜʦ 

ʛʦʜʠʥʠ, ʩʲʱʦ ʤʦʛʘʪ ʜʘ ʧʦʚʣʠʷʷʪ ʚʲʨʭʫ ʨʝʟʫʣʪʘʪʠʪʝ (Hunt, 2001): 

o ʀʟʤʝʥʝʥʠʷ ʚ ʤʘʩʠʪʝ ʥʘ ʛʝʦʪʝʨʤʘʣʥʠ ʠʣʠ ʧʝʪʨʦʣʥʠ ʨʝʟʝʨʚʦʘʨʠ ʚ 

ʩʣʝʜʩʪʚʠʝ ʥʘ ʪʷʭʥʘʪʘ ʝʢʩʧʣʦʘʪʘʮʠʷ; 
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o ʇʨʦʤʝʥʠ ʚ ʘʪʤʦʩʬʝʨʥʦʪʦ ʚʣʠʷʥʠʝ ï ʧʨʦʤʝʥʠʪʝ ʚ ʘʪʤʦʩʬʝʨʥʦʪʦ 

ʥʘʣʷʛʘʥʝ ʧʦ ʚʨʝʤʝ ʠ ʤʝʞʜʫ ʠʟʤʝʨʚʘʥʠʷʪʘ ʢʘʪʦ ʮʷʣʦ ʥʝ ʥʘʜʭʚʲʨʣʷ 

10 hPa (10 mbar) ʠ ʦʙʠʢʥʦʚʝʥʦ ʜʦʨʠ ʝ ʧʦʜ 10 hPa, ʪʘʢʘ ʯʝ 

ʣʦʢʘʣʥʠʷʪ ʤʫ ʝʬʝʢʪ ʨʷʜʢʦ ʥʘʜʚʠʰʘʚʘ ʘʤʧʣʠʪʫʜʘ ʦʪ 2 ɛGal 

(ʩʪʦʡʥʦʩʪ ʧʦʩʦʯʝʥʘ ʠ ʦʪ Merriam (1992)); 

o ɺʘʨʠʘʮʠʠ ʚ ʧʣʠʪʢʠʪʝ ʧʦʜʟʝʤʥʠ ʚʦʜʠ; 

o ɺʘʨʠʘʮʠʠ ʚ ʧʦʯʚʝʥʘʪʘ ʚʣʘʛʘ ʚʩʣʝʜʩʪʚʠʝ ʥʘ ʜʲʞʜʦʚʝ ʠʣʠ 

ʧʨʦʜʲʣʞʠʪʝʣʥʠ ʧʝʨʠʦʜʠ ʥʘ ʟʘʩʫʰʘʚʘʥʝ; 

o ɸʢʪʠʚʝʥ ʚʫʣʢʘʥʠʟʲʤ ï ʜʦʢʫʤʝʥʪʠʨʘʥʠ ʩʘ ʛʨʘʚʠʪʘʮʠʦʥʥʠ 

ʧʨʦʤʝʥʠ ʥʘ ʩʪʦʡʥʦʩʪ ʜʦ 400 mGal ʧʦʨʦʜʝʥʠ ʦʪ ʜʚʠʞʝʥʠʝ ʥʘ ʤʘʛʤʘ 

ʥʘ ʧʣʠʪʢʠ ʜʲʣʙʦʯʠʥʠ; 

o ʄʠʥʥʠ ʨʘʙʦʪʠ - ʜʦʙʠʚʲʪ ʚ ʧʦʜʟʝʤʥʠ ʤʠʥʠ ʧʨʠʯʠʥʷʚʘ 

ʛʨʘʚʠʪʘʮʠʦʥʥʠ ʠʟʤʝʥʝʥʠʷ ʥʘ ʧʦʚʲʨʭʥʦʩʪʪʘ; 

o ʊʦʧʦʛʨʘʬʩʢʠ ʠʟʤʝʥʝʥʠʷ ï ʧʨʦʤʝʥʠʪʝ ʩʚʲʨʟʘʥʠ ʩʲʩ ʩʪʨʦʠʪʝʣʩʪʚʦ 

ʥʘ ʧʲʪʠʱʘ, ʢʘʥʘʣʠ, ʚʦʜʥʠ ʥʠʚʘ ʠ ʜʨ. ʤʦʛʘʪ ʜʘ ʠʤʘʪ ʣʦʢʘʣʝʥ, ʥʦ 

ʟʥʘʯʠʪʝʣʝʥ ʝʬʝʢʪ; 

o ʉʣʷʛʘʥʠʷ ʥʘ ʟʝʤʥʘʪʘ ʦʩʥʦʚʘ. 

ʇʦʩʦʯʝʥʠʪʝ ʬʘʢʪʦʨʠ ʩʣʝʜʩʪʚʘ ʜʘ ʙʲʜʘʪ ʚʟʝʪʠ ʧʦʜ ʚʥʠʤʘʥʠʝ ʚ 

ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʧʦʩʪʘʚʝʥʠʪʝ ʢʦʥʢʨʝʪʥʠ ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʪʦʯʥʦʩʪʪʘ ʥʘ ʨʘʙʦʪʘ. 

ɼʚʠʞʝʥʠʷʪʘ ʥʘ ʭʦʨʘ ʠ ʧʨʝʚʦʟʥʠ ʩʨʝʜʩʪʚʘ ʥʝ ʧʨʝʜʠʟʚʠʢʚʘʪ ʛʨʘʚʠʪʘʮʠʦʥʥʠ 

ʠʟʤʝʥʝʥʠʷ, ʧʦʜʣʝʞʘʱʠ ʥʘ ʦʪʯʠʪʘʥʝ, ʧʦʨʘʜʠ ʩʚʦʷʪʘ ʧʨʝʢʘʣʝʥʦ ʤʘʣʢʘ ʤʘʩʘ. 

ʊʝ ʦʙʘʯʝ ʤʦʛʘʪ ʜʘ ʧʦʨʦʜʷʪ ʚʠʙʨʘʮʠʠ, ʢʦʠʪʦ ʜʘ ʧʦʚʣʠʷʷʪ ʠʟʤʝʨʚʘʥʠʷʪʘ. 

 

3.3.2. ʀʟʯʠʩʣʷʚʘʥʝ ʥʘ ʩʠʣʘʪʘ ʥʘ ʪʝʞʝʩʪʪʘ 

ɺ ʩʪʘʥʜʘʨʪʥʠʷ ʧʦʜʭʦʜ, ʧʨʠʣʘʛʘʥ ʚ ʛʝʦʬʠʟʠʯʥʘʪʘ ʧʨʘʢʪʠʢʘ, 

ʦʙʨʘʙʦʪʢʘʪʘ ʧʦ 3.3.1. ʝ ʜʦʩʪʘʪʲʯʥʘ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʩʠʣʘʪʘ 

ʥʘ ʪʝʞʝʩʪʪʘ ʚ ʩʪʘʥʮʠʠʪʝ ʧʦ ʬʦʨʤʫʣʘʪʘ: 

1,

'

1 i ii ig g dg
++= +

 
(33) 

  

ʊʠʧʠʯʝʥ ʝʣʝʤʝʥʪ ʟʘ ʛʝʦʜʝʟʠʯʝʩʢʘʪʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ 

ʠʟʤʝʨʚʘʥʠʷʪʘ ʦʙʘʯʝ ʝ ʠʟʨʘʚʥʝʥʠʝʪʦ ʧʦ ʤʝʪʦʜʘ ʥʘ ʥʘʡ-ʤʘʣʢʠʪʝ ʢʚʘʜʨʘʪʠ 

(ʄʅʄʂ), ʢʦʝʪʦ ʚʲʚʝʞʜʘ ʘʥʘʣʠʪʠʯʥʠ ʫʩʣʦʚʠʷ ʩ ʮʝʣ ʟʘʤʷʥʘ ʥʘ ʩʣʫʯʘʡʥʦʩʪʪʘ 

ʩʲʩ ʩʠʛʫʨʥʦʩʪʪʘ ʚ ʨʝʰʝʥʠʝʪʦ, ʢʘʢʪʦ ʠ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʭʦʤʦʛʝʥʥʦʩʪ ʚ 

ʪʦʯʥʦʩʪʪʘ ʠ ʥʘʜʝʞʜʥʦʩʪʪʘ ʥʘ ʚʝʣʠʯʠʥʠʪʝ (ʂʦʩʪʘʜʠʥʦʚ, 2012). 

ʆʩʥʦʚʥʠʪʝ ʥʘʯʠʥʠ ʟʘ ʦʙʨʘʙʦʪʢʘ ʧʦ ʄʅʄʂ ʩʘ ʧʘʨʘʤʝʪʨʠʯʥʦʪʦ 

(ʧʦʩʨʝʜʩʪʚʝʥʦ) ʠ ʫʩʣʦʚʥʦ ʠʟʨʘʚʥʝʥʠʝ. ʂʨʘʡʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʥʝ ʟʘʚʠʩʷʪ ʦʪ 
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ʠʟʙʨʘʥʠʷ ʤʝʪʦʜ, ʥʦ ʦʙʝʤʲʪ ʥʘ ʠʟʯʠʩʣʠʪʝʣʥʘ ʨʘʙʦʪʘ ʝ ʨʘʟʣʠʯʝʥ. ʉʲʱʝʩʪʚʝʥʦ 

ʧʨʝʜʠʤʩʪʚʦ ʥʘ ʧʘʨʘʤʝʪʨʠʯʥʦʪʦ ʠʟʨʘʚʥʝʥʠʝ ʧʨʝʜ ʫʩʣʦʚʥʦʪʦ ʝ ʧʨʠʥʮʠʧʲʪ ʤʫ, 

ʧʦʟʚʦʣʷʚʘʱ ʥʝʛʦʚʘʪʘ ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʪʫʢ ʱʝ ʙʲʜʝ ʨʘʟʛʣʝʜʘʥʦ 

ʩʘʤʦ ʪʦ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʤʨʝʞʠ. 

 

3.3.2.1. ʇʘʨʘʤʝʪʨʠʯʥʦ ʠʟʨʘʚʥʝʥʠʝ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʘ ʤʨʝʞʘ 

ʉʲʱʥʦʩʪʪʘ ʤʫ ʩʝ ʩʲʩʪʦʠ ʚʲʚ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʥʝʟʘʚʠʩʠʤʠ ʧʘʨʘʤʝʪʨʠ, 

ʯʠʠʪʦ ʙʨʦʡ ʝ ʨʘʚʝʥ ʥʘ ʤʠʥʠʤʘʣʥʦ ʥʝʦʙʭʦʜʠʤʠʷ ʙʨʦʡ ʚʝʣʠʯʠʥʠ m ʟʘ 

ʝʜʥʦʟʥʘʯʥʦ ʨʝʰʝʥʠʝ ʥʘ ʟʘʜʘʯʘʪʘ, ʠ ʠʟʨʘʚʥʝʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ n   ʥʘ ʙʨʦʡ 

ʠʟʤʝʨʝʥʠʪʝ ʚʝʣʠʯʠʥʠ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʢʘʪʦ ʬʫʥʢʮʠʠ ʦʪ ʠʟʙʨʘʥʠʪʝ ʧʘʨʘʤʝʪʨʠ 

(ʂʦʩʪʘʜʠʥʦʚ, 2012) ʢʘʪʦ n m> . ʈʘʟʣʠʢʘʪʘ r n m= - ʦʧʨʝʜʝʣʷ ʙʨʦʷ ʥʘ 

ʩʚʨʲʭʠʟʤʝʨʚʘʥʠʷʪʘ. 

ʋʨʘʚʥʝʥʠʷʪʘ ʥʘ ʠʟʤʝʨʚʘʥʠʷʪʘ ʠʤʘʪ ʚʠʜʘ: 

ij j ig g gD = -
 
(34), 

ʢʲʜʝʪʦ ʩ ig  ʠ 
jg  ʩʘ ʦʟʥʘʯʝʥʠʝ ʩʲʦʪʚʝʪʥʦ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʩʠʣʘʪʘ ʥʘ 

ʪʝʞʝʩʪʪʘ ʚ ʪʦʯʢʠ i  ʠ j, ʘ 
ijgD - ʨʘʟʣʠʢʘʪʘ ʤʝʞʜʫ ʪʷʭ. 

ɿʘ ʧʘʨʘʤʝʪʨʠʯʥʦ ʠʟʨʘʚʥʝʥʠʝ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʘ ʤʨʝʞʘ ʝ 

ʮʝʣʝʩʲʦʙʨʘʟʥʦ ʟʘ ʥʝʠʟʚʝʩʪʥʠ ʜʘ ʙʲʜʘʪ ʧʨʠʝʪʠ ʠʤʝʥʥʦ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʩʠʣʘʪʘ 

ʥʘ ʪʝʞʝʩʪʪʘ ʚ ʪʦʯʢʠʪʝ, ʧʨʝʜʩʪʘʚʝʥʠ ʢʘʪʦ ʩʫʤʘ ʦʪ ʧʨʠʙʣʠʟʠʪʝʣʥʦ 

ʦʧʨʝʜʝʣʝʥʘʪʘ ʠʤ ʩʪʦʡʥʦʩʪ 0

ig  ʠ ʩʲʦʪʚʝʪʥʘʪʘ ʢʦʨʝʢʮʠʷ ʢʲʤ ʥʝʷ igd : 

0

i i ig g gd= +  (6) 

ʉʣʝʜ ʟʘʤʝʩʪʚʘʥʝ ʥʘ ʬʦʨʤʫʣʘ0

i i ig g gd= +  (6) ʚ
ij j ig g gD = - (34), 

ʫʨʘʚʥʝʥʠʝʪʦ ʜʦʙʠʚʘ ʚʠʜʘ: 
0 0 0( ) ( )ij ij ij j i j ig g g g g g gd d dD =D + = - + -

 
(7), 

ʦʪʢʲʜʝʪʦ ʫʨʘʚʥʝʥʠʷʪʘ ʥʘ ʧʦʧʨʘʚʢʠʪʝ ʩʝ ʠʟʨʘʟʷʚʘʪ ʯʨʝʟ: 

ij ij i ij j ijv a g a g fd d=- + +
 
(8), 

ʢʲʜʝʪʦ 
ijv ʩʘ ʥʝʠʟʚʝʩʪʥʠʪʝ ʧʦʧʨʘʚʢʠ ʢʲʤ ʠʟʤʝʨʝʥʠʪʝ ʨʘʟʣʠʢʠ ʚ ʩʠʣʘʪʘ 

ʥʘ ʪʝʞʝʩʪʪʘ ʤʝʞʜʫ ʪʦʯʢʠʪʝ '

ijgD , 
ija  - ʢʦʝʬʠʮʠʝʥʪʠʪʝ ʧʨʝʜ ʥʝʠʟʚʝʩʪʥʠʪʝ, ʘ 

ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʩʚʦʙʦʜʥʠʷ ʯʣʝʥ 
ijf  ʩʝ ʠʟʯʠʩʣʷʚʘ ʧʦ ʬʦʨʤʫʣʘʪʘ: 

0 '

ij ij ijf g g=D -D
 
(9) 

 ɺ ʤʘʪʨʠʯʝʥ ʚʠʜ ʫʨʘʚʥʝʥʠʝʪʦ ʥʘ ʧʦʧʨʘʚʢʠʪʝ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʠ ʚʲʚ 

ʚʠʜʘ: 
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V AX L= - (10), 

ʢʲʜʝʪʦ ʚ 
[ ,1]n
V  ʝ ʤʘʪʨʠʮʘ-ʩʪʲʣʙ (ʚʝʢʪʦʨ) ʥʘ ʧʦʧʨʘʚʢʠʪʝ, 

[ , ]n m
A  ʝ 

ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʘʪʘ ʤʘʪʨʠʮʘ ʥʘ ʤʨʝʞʘʪʘ, 
[ ,1]m
X  ʝ ʤʘʪʨʠʮʘ-ʩʪʲʣʙ ʥʘ 

ʥʝʠʟʚʝʩʪʥʠʪʝ, ʘ 
[ ,1]n
L  ʝ ʤʘʪʨʠʮʘ-ʩʪʲʣʙ, ʩʲʜʲʨʞʘʱ ʠʥʬʦʨʤʘʮʠʷ ʟʘ 

ʠʟʤʝʨʚʘʥʠʷʪʘ; ʚ ʢʚʘʜʨʘʪʥʠʪʝ ʩʢʦʙʠ ʝ ʦʟʥʘʯʝʥʘ ʨʘʟʤʝʨʥʦʩʪʪʘ ʥʘ ʚʩʷʢʘ ʦʪ 

ʤʘʪʨʠʮʠʪʝ). 

ʅʝʠʟʚʝʩʪʥʠʪʝ [ ]X gd=  ʩʝ ʦʧʨʝʜʝʣʷʪ ʧʨʠ ʩʧʘʟʚʘʥʝ ʥʘ ʫʩʣʦʚʠʝʪʦ 

minTV PV= : 
1( )T TX A PA A PL-=  (11), 

ʢʲʜʝʪʦ P  ʝ ʜʠʘʛʦʥʘʣʥʘʪʘ ʤʘʪʨʠʮʘ ʥʘ ʪʝʞʝʩʪʥʠʪʝ ʢʦʝʬʠʮʠʝʥʪʠ. ɺ 

ʧʨʘʢʪʠʢʘʪʘ ʥʘʡ-ʯʝʩʪʦ ʩʘ ʧʨʠʣʘʛʘʥʠ ʪʝʞʝʩʪʥʠ ʤʦʜʝʣʠ, ʟʘʚʠʩʝʱʠ ʦʪ ʪʦʯʥʦʩʪʪʘ 

ʥʘ ʠʟʧʦʣʟʚʘʥʠʷ ʠʥʩʪʨʫʤʝʥʪ, ʢʘʪʦ ʚ ʩʣʫʯʘʠʪʝ ʩ ʝʜʠʥ ʛʨʘʚʠʤʝʪʲʨ ʩʘ ʩʯʠʪʘʥʠ 

ʟʘ ʨʘʚʥʦʪʦʯʥʠ (1p=). ʇʨʠʣʘʛʘʥʠ ʩʘ ʦʱʝ ʚʘʨʠʘʥʪʠ ʩ ʪʝʞʝʩʪʠ, ʢʦʠʪʦ ʩʘ 

ʦʙʨʘʪʥʦʧʨʦʧʦʨʮʠʦʥʘʣʥʠ ʥʘ ʨʘʟʩʪʦʷʥʠʷʪʘ, ʚʨʝʤʝʪʦ ʟʘ ʠʟʤʝʨʚʘʥʝ ʠ ʜʨʫʛʠ 

(Peneva, 2015). 

ʉʨʝʜʥʠʪʝ ʢʚʘʜʨʘʪʥʠ ʛʨʝʰʢʠ ʥʘ ʥʝʠʟʚʝʩʪʥʠʪʝ ʩʝ ʦʧʨʝʜʝʣʷʪ ʧʦ 

ʬʦʨʤʫʣʘʪʘ: 

1 1( )
i

T

x iim A PA N Qm m m- -= = =
 
(12), 

ʢʲʜʝʪʦ N  ʝ ʥʦʨʤʘʣʥʘʪʘ ʤʘʪʨʠʮʘ, Qʝ ʢʦʨʝʣʘʮʠʦʥʥʘʪʘ ʤʘʪʨʠʮʘ, ʘ ʩ i  

ʩʘ ʦʟʥʘʯʝʥʠ ʩʲʦʪʚʝʪʥʠʪʝ ʥʝʠʟʚʝʩʪʥʠ; m ʝ ʩʨʝʜʥʘʪʘ ʢʚʘʜʨʘʪʥʘ ʛʨʝʰʢʘ ʥʘ 

ʠʟʤʝʨʚʘʥʝ ʩ ʪʝʞʝʩʪ ʝʜʠʥʠʮʘ ʠ ʩʝ ʠʟʯʠʩʣʷʚʘ ʧʦ ʬʦʨʤʫʣʘʪʘ: 

[ ]TV PV

n m
m=

-  
(13) 

 

ʊʦʯʥʦʩʪʪʘ ʥʘ ʜʘʥʥʠʪʝ ʩʣʝʜ ʠʟʨʘʚʥʝʥʠʝʪʦ ʝ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʦʯʥʦʩʪʪʘ ʥʘ 

ʠʟʭʦʜʥʠʪʝ ʜʘʥʥʠ, ʠʟʤʝʨʝʥʠʪʝ ʚʝʣʠʯʠʥʠ ʠ ʢʦʥʬʠʛʫʨʘʮʠʷʪʘ (ʛʝʦʤʝʪʨʠʷʪʘ) ʥʘ 

ʤʨʝʞʘʪʘ (ʂʦʩʪʘʜʠʥʦʚ, 2012). 

  

3.3.2.2. ʇʘʨʘʤʝʪʨʠʯʥʦ ʠʟʨʘʚʥʝʥʠʝ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʘ ʤʨʝʞʘ ʩ ʚʲʚʝʞʜʘʥʝ 

ʩʢʦʨʦʩʪʪʘ ʥʘ ʜʨʝʡʬʘ ʢʘʪʦ ʜʦʧʲʣʥʠʪʝʣʥʦ ʥʝʠʟʚʝʩʪʥʦ 

ʉʲʚʤʝʩʪʥʘʪʘ ʦʙʨʘʙʦʪʢʘ ʧʦ ʄʅʄʂ ʚʦʜʠ ʜʦ ʥʝʠʟʤʝʩʪʝʥʠ ʠ ʝʬʝʢʪʠʚʥʠ 

ʦʮʝʥʢʠ ʝʜʠʥʩʪʚʝʥʦ ʚ ʩʣʫʯʘʡ ʯʝ ʛʨʝʰʢʠʪʝ ʚ ʠʟʤʝʨʚʘʥʠʷʪʘ ʩʘ ʩʘʤʦ ʩʲʩ ʩʣʫʯʘʝʥ 

ʭʘʨʘʢʪʝʨ (ʂʦʩʪʘʜʠʥʦʚ, 2012). ʀʟʤʝʨʚʘʥʠʷʪʘ ʩ ʛʨʫʙʠ ʛʨʝʰʢʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 

ʠʟʢʣʶʯʝʥʠ ʟʘʜʲʣʞʠʪʝʣʥʦ, ʘ ʪʝʟʠ, ʢʦʠʪʦ ʩʲʜʲʨʞʘʪ ʩʠʩʪʝʤʘʪʠʯʥʠ, ʪʨʷʙʚʘ ʜʘ 
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ʙʲʜʘʪ ʢʦʨʠʛʠʨʘʥʠ ʠʣʠ ʪʦʚʘ ʦʙʩʪʦʷʪʝʣʩʪʚʦ ʜʘ ʙʲʜʝ ʚʢʣʶʯʝʥʦ ʚ ʤʦʜʝʣʘ ʥʘ 

ʠʟʨʘʚʥʝʥʠʝʪʦ ʯʨʝʟ ʚʲʚʝʞʜʘʥʝ ʥʘ ʧʦʜʭʦʜʷʱʠ ʧʘʨʘʤʝʪʨʠ.  

ʀʟʤʝʩʪʚʘʥʝʪʦ ʥʘ ʥʫʣʘʪʘ ʥʘ ʛʨʘʚʠʤʝʪʲʨʘ ʧʦʨʘʞʜʘ ʛʨʝʰʢʠ ʠʤʝʥʥʦ ʦʪ 

ʩʠʩʪʝʤʘʪʠʯʝʥ ʭʘʨʘʢʪʝʨ. ɺ ʥʷʢʦʠ ʩʲʚʨʝʤʝʥʥʠ ʫʨʝʜʠ ʪʦʚʘ ʝ ʩʪʦʡʥʦʩʪ, 

ʢʦʨʠʛʠʨʘʥʘ ʧʨʠ ʠʟʤʝʨʚʘʥʠʷʪʘ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʚʘ ʦʙʘʯʝ, 

ʨʲʢʦʚʦʜʩʪʚʘʪʘ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʫʨʝʜʠ ʧʨʝʧʦʨʲʯʚʘʪ ʧʝʨʠʦʜʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ 

ʥʘ ʩʢʦʨʦʩʪʪʘ ʥʘ ʜʨʝʡʬʘ. ʊʦʚʘ ʧʦʟʚʦʣʷʚʘ ʪʷ ʜʘ ʙʲʜʝ ʚʢʣʶʯʝʥʘ ʧʦʩʨʝʜʩʪʚʦʤ 

ʢʦʨʠʛʠʨʘʥʝ ʥʘ ʠʟʤʝʨʚʘʥʠʷʪʘ ʠ ʧʨʠʣʘʛʘʥʝ ʥʘ ʧʘʨʘʤʝʪʨʠʯʥʦ ʠʟʨʘʚʥʝʥʠʝ ʚ 

ʧʨʝʜʩʪʘʚʝʥʠʷ ʧʦ-ʛʦʨʝ ʚʠʜ. 

ɺ ʩʣʫʯʘʡ ʦʙʘʯʝ ʯʝ ʩʢʦʨʦʩʪʪʘ ʥʘ ʜʨʝʡʬʘ ʥʝ ʝ ʠʟʚʝʩʪʥʘ, ʠʟʨʘʚʥʠʪʝʣʥʠʷʪ 

ʤʦʜʝʣ ʩʣʝʜʚʘ ʜʘ ʙʲʜʝ ʨʘʟʰʠʨʝʥ ʩ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʩʲʦʪʚʝʪʥʦ ʜʦʧʲʣʥʠʪʝʣʥʦ 

ʥʝʠʟʚʝʩʪʥʦ. ʊʦʚʘ ʚʲʚʝʞʜʘʥʝ ʝ ʧʨʠ ʧʨʝʜʧʦʩʪʘʚʢʘʪʘ, ʯʝ ʠʟʤʝʩʪʚʘʥʝʪʦ ʥʘ 

ʥʫʣʘʪʘ ʝ ʩ ʣʠʥʝʝʥ ʚʲʚ ʚʨʝʤʝʪʦ ʭʘʨʘʢʪʝʨ (ʀʚʘʥʦʚʘ, 2005). ʊʘʢʘ ʫʨʘʚʥʝʥʠʷʪʘ 

ʥʘ ʠʟʤʝʨʚʘʥʠʷʪʘ ʜʦʙʠʚʘʪ ʨʘʟʰʠʨʝʥʠʷ ʚʠʜ: 

( )ij j i j ig g g t t UD = - + -
 
(14),  

ʢʲʜʝʪʦ U  ʝ ʩʢʦʨʦʩʪʪʘ ʥʘ ʜʨʝʡʬʘ, ʘ ʩ t  ʝ ʦʟʥʘʯʝʥʦ ʚʨʝʤʝʪʦ ʥʘ ʦʪʯʠʪʘʥʝ 

ʥʘ ʪʦʯʢʘ. ɸʢʦ ʠʟʤʝʨʚʘʥʠʷʪʘ ʚ ʤʨʝʞʘʪʘ ʩʘ ʨʝʘʣʠʟʠʨʘʥʠ ʚ k  ʥʘ ʙʨʦʡ ʨʘʟʣʠʯʥʠ 

ʝʧʦʭʠ, ʟʘ ʢʦʠʪʦ ʩʧʦʨʝʜ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʥʘ ʜʨʝʡʬʘ ʩʘ ʥʘʩʪʲʧʠʣʠ ʠʟʤʝʥʝʥʠʷ ʚ 

ʥʝʛʦʚʘʪʘ ʩʢʦʨʦʩʪ, ʪʦ ʪʦʡ ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʨʘʟʝʥ ʯʨʝʟ ʧʦʚʝʯʝ ʦʪ ʝʜʥʦ 

ʥʝʠʟʚʝʩʪʥʦ 1 2{ , ,.., }kU U U U= . 

ʋʨʘʚʥʝʥʠʷʪʘ ʥʘ ʧʦʧʨʘʚʢʠʪʝ ʩʘ ʚʲʚ ʚʠʜʘ: 

( )ij ij i ij j j i ijv a g a g t t U fd d=- + + - +
 
(15) 

ʘ ʤʘʪʨʠʮʘʪʘ ʥʘ ʥʝʠʟʚʝʩʪʥʠʪʝ ʩʝ ʨʘʟʰʠʨʷʚʘ ʩ ʜʦʧʲʣʥʠʪʝʣʥʠʪʝ 

ʧʘʨʘʤʝʪʨʠ ʟʘ ʠʟʤʝʩʪʚʘʥʝʪʦ ʥʘ ʥʫʣʘʪʘ: 

[ ,1]m k

g
X

U

d

+

è ø
=é ù
ê ú 

(16) 

 

3.3.3. ʀʟʯʠʩʣʷʚʘʥʝ ʥʘ ʘʥʦʤʘʣʠʠʪʝ ʥʘ ʩʠʣʘʪʘ ʥʘ ʪʝʞʝʩʪʪʘ 

ɺʲʨʭʫ ʧʦʣʫʯʝʥʠʪʝ ʧʨʠ ʠʟʨʘʚʥʝʥʠʝʪʦ ʩʪʦʡʥʦʩʪʠ ʥʘ ʩʠʣʘʪʘ ʥʘ ʪʝʞʝʩʪʪʘ 

ʩʝ ʥʘʣʘʛʘʪ ʦʱʝ ʥʷʢʦʣʢʦ ʜʦʧʲʣʥʠʪʝʣʥʠ ʢʦʨʝʢʮʠʠ, ʩʚʲʨʟʘʥʠ ʩ ʰʠʨʠʥʘʪʘ ʥʘ 

ʩʪʘʥʮʠʠʪʝ ʚʲʨʭʫ ʝʣʠʧʩʦʠʜʘ, ʢʘʢʪʦ ʠ ʪʦʧʦʛʨʘʬʩʢʠʪʝ ʦʩʦʙʝʥʦʩʪʠ. ʌʠʥʘʣʥʘʪʘ 

ʩʪʲʧʢʘ ʦʪ ʦʙʨʘʙʦʪʢʘʪʘ ʝ ʠʟʯʠʩʣʷʚʘʥʝ ʥʘ ʘʥʦʤʘʣʠʠʪʝ ʥʘ ʩʠʣʘʪʘ ʥʘ ʪʝʞʝʩʪʪʘ. 

 

¶ ʂʦʨʝʢʮʠʷ ʟʘʨʘʜʠ ʰʠʨʠʥʘʪʘ 
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ʉʠʣʘʪʘ ʥʘ ʪʝʞʝʩʪʪʘ ʩʝ ʠʟʤʝʥʷ ʩ ʰʠʨʠʥʘʪʘ ʚʩʣʝʜʩʪʚʠʝ ʥʘ 

ʥʝʩʬʝʨʠʯʥʦʩʪʪʘ ʥʘ ɿʝʤʷʪʘ ʠ ʧʦʨʘʜʠ ʪʦʚʘ, ʯʝ ʲʛʣʦʚʘʪʘ ʩʢʦʨʦʩʪ ʥʘ ʪʦʯʢʘ ʥʘ 

ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʥʘʤʘʣʷʚʘ ʦʪ ʤʘʢʩʠʤʘʣʥʘ ʧʨʠ ʝʢʚʘʪʦʨʘ ʜʦ ʥʫʣʝʚʘ ʥʘ 

ʧʦʣʶʩʠʪʝ. ʎʝʥʪʨʦʩʪʨʝʤʠʪʝʣʥʦʪʦ ʫʩʢʦʨʝʥʠʝ, ʧʦʨʦʜʝʥʦ ʦʪ ʚʲʨʪʝʥʝʪʦ ʥʘ 

ɿʝʤʷʪʘ, ʠʤʘ ʦʪʨʠʮʘʪʝʣʥʘ ʨʘʜʠʘʣʥʘ ʢʦʤʧʦʥʝʥʪʘ, ʢʦʷʪʦ ʚʦʜʠ ʜʦ ʪʦʚʘ 

ʠʟʤʝʥʝʥʠʝ. ʌʦʨʤʘʪʘ Ⱬ ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘ ʢʘʪʦ ʩʧʣʝʩʥʘʪ ʚ ʧʦʣʶʩʠʪʝ 

ʭʦʤʦʛʝʥʝʥ ʩʬʝʨʦʠʜ ʠʣʠ ʝʣʠʧʩʦʠʜ, ʧʨʠ ʢʦʛʦʪʦ ʨʘʟʣʠʢʠʪʝ ʤʝʞʜʫ 

ʝʢʚʘʪʦʨʠʘʣʥʠʪʝ ʠ ʧʦʣʷʨʥʠ ʨʘʜʠʫʩʠ ʝ ʦʢʦʣʦ 21 km (ʂʠʨʠ 1988). 

ʉʣʝʜʦʚʘʪʝʣʥʦ ʪʦʯʢʠ ʚ ʙʣʠʟʦʩʪ ʜʦ ʝʢʚʘʪʦʨʘ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ ʧʦ-ʜʘʣʝʯ ʦʪ 

ʤʘʩʦʚʠʷ ʮʝʥʪʲʨ ʥʘ ɿʝʤʷʪʘ, ʦʪʢʦʣʢʦʪʦ ʪʝʟʠ ʚ ʙʣʠʟʦʩʪ ʜʦ ʧʦʣʶʩʠʪʝ, ʧʦʨʘʜʠ 

ʢʦʝʪʦ ʩʠʣʘʪʘ ʥʘ ʪʝʞʝʩʪʪʘ ʩʝ ʫʚʝʣʠʯʘʚʘ ʦʪ ʝʢʚʘʪʦʨʘ ʢʲʤ ʧʦʣʶʩʠʪʝ. ʈʘʟʤʝʨʲʪ 

ʥʘ ʪʦʟʠ ʝʬʝʢʪ ʥʘʤʘʣʷʚʘ ʟʘʨʘʜʠ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʤʘʩʠʪʝ, ʦʙʫʩʣʘʚʝʥʦ ʦʪ 

ʝʢʚʘʪʦʨʠʘʣʥʘʪʘ ʨʘʟʜʫʪʦʩʪ, ʢʦʝʪʦ ʝ ʧʨʠʯʠʥʘ ʚ ʝʢʚʘʪʦʨʠʘʣʥʠʪʝ ʨʘʡʦʥʠ ʜʘ ʝ 

ʩʲʩʨʝʜʦʪʦʯʝʥʘ ʧʦ-ʛʦʣʷʤʘ ʤʘʩʘ, ʦʪʢʦʣʢʦʪʦ ʚ ʧʦʣʷʨʥʠʪʝ. 

ʉʫʤʘʨʥʠʷʪ ʝʬʝʢʪ ʦʪ ʪʝʟʠ ʬʘʢʪʦʨʠ ʚʣʠʷʝ ʧʦ ʪʘʢʲʚ ʥʘʯʠʥ, ʯʝ ʩʠʣʘʪʘ ʥʘ 

ʪʝʞʝʩʪʪʘ ʚ ʧʦʣʶʩʠʪʝ ʝ ʧʦ-ʛʦʣʷʤʘ ʦʪʢʦʣʢʦʪʦ ʥʘ ʝʢʚʘʪʦʨʘ ʩ 5 186 mGal, ʢʘʪʦ 

ʛʨʘʜʠʝʥʪʘ ʧʦ ʧʦʩʦʢʘ ʦʪ ʩʝʚʝʨ ʥʘ ʶʛ ʟʘ ʰʠʨʠʥʘ j ʝ 0,812sin2  mGal/kmj  (ʂʠʨʠ, 

1988).  ʄʘʢʩʠʤʘʣʥʠ ʧʦʧʨʘʚʢʠ ʩʝ ʥʘʣʘʛʘʪ ʧʨʠ ʰʠʨʠʥʘ 45o, ʢʲʜʝʪʦ ʨʘʣʠʢʘʪʘ ʝ 

ʦʢʦʣʦ 0.01 mGal ʟʘ 1 200 m ʠʟʤʝʩʪʚʘʥʝ ʥʘ ʩʝʚʝʨ/ʶʛ (Murray, 2001). 

ʌʦʨʤʫʣʘʪʘ ʥʘ ʉʦʤʠʣʷʥʘ ʦʧʠʩʚʘ ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʩʠʣʘʪʘ ʥʘ ʪʝʞʝʩʪʪʘ ʠ 

ʰʠʨʠʥʘʪʘ: 
2 2

2 2 2 2

cos sin

cos sin

e p

o

a b
g

a b
j

g j g j
g

j j

+
= =

+
 

(17), 

  

ʢ̡ ʜʝʪʦ gj ʝ ʩʠʣʘʪʘ ʥʘ ʪʝʞʝʩʪʪʘ ʥʘ ʰʠʨʠʥʘ j, ʘ 6378137 a m= , 

6356752.31425 b m= , 978032.53359 e mGalg=  ʠ   983218.49378 p mGalg=  

ʩʘ ʧʘʨʘʤʝʪʨʠ ʟʘ ʝʣʠʧʩʦʠʜʘ WGS-84. 

 

¶ ʊʦʧʦʛʨʘʬʩʢʠ ʨʝʜʫʢʮʠʠ 

ɺʲʧʨʝʢʠ ʯʝ ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʩʝ ʚʲʟʧʨʠʝʤʘʪ ʢʘʪʦ 

ʛʝʦʬʠʟʠʯʝʥ ʤʝʪʦʜ, ʬʠʟʠʯʥʠʷʪ ʩʤʠʩʲʣ ʥʘ ʛʨʘʚʠʪʘʮʠʦʥʥʠʪʝ ʘʥʦʤʘʣʠʠ 

ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʨʘʟʛʣʝʞʜʘ ʦʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʪʦ ʩʤʫʱʝʥʠʝ ʧʦ 

ʜʝʬʠʥʠʮʠʷ ʥʘ ʬʠʟʠʯʝʩʢʘʪʘ ʛʝʦʜʝʟʠʷ (Meuers, 2002). ɺʨʲʟʢʘʪʘ ʩ ʪʝʦʨʠʷʪʘ ʥʘ 

ʧʦʪʝʥʮʠʘʣʘ ʦʧʨʝʜʝʣʷ ʘʥʦʤʘʣʥʠʪʝ ʦʙʝʢʪʠ ʥʝ ʧʨʦʩʪʦ ʢʘʪʦ ʧʣʲʪʥʦʩʪʥʘ 

ʥʝʭʦʤʦʛʝʥʥʦʩʪ ʩʧʨʷʤʦ ʨʝʬʝʨʝʥʪʥʦ ʥʠʚʦ, ʥʦ ʠ ʨʝʟʫʣʪʘʪ ʦʪ ʠʟʤʝʨʚʘʥʠʷ 
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ʦʪʥʝʩʝʥʠ ʢʲʤ ʨʘʟʣʠʯʥʘʪʘ ʥʘʙʣʶʜʘʪʝʣʥʘ ʧʦʚʲʨʭʥʠʥʘ. ʂʘʪʦ ʦʙʝʢʪ ʥʘ 

ʠʟʩʣʝʜʚʘʥʠʷ ʧʨʦʙʣʝʤʲʪ, ʩʚʲʨʟʘʥ ʩ ʠʟʙʦʨʘ ʥʘ ʚʠʩʦʯʠʥʥʘ ʩʠʩʪʝʤʘ, ʝ ʨʝʰʝʥ ʚ 

ʧʦʣʟʘ ʥʘ ʥʘʜʝʣʠʧʩʦʠʜʥʠʪʝ ʚʠʩʦʯʠʥʠ. 

ʇʦʧʨʘʚʢʠʪʝ ʟʘʨʘʜʠ ʨʘʟʣʠʯʥʠʪʝ ʚʠʩʦʯʠʥʠ ʥʘ ʪʦʯʢʠʪʝ ʥʘ ʟʝʤʥʘʪʘ 

ʧʦʚʲʨʭʥʦʩʪ, ʚ ʢʦʠʪʦ ʩʝ ʠʟʚʲʨʰʚʘʪ ʛʨʘʚʠʤʝʪʨʠʯʥʠ ʥʘʙʣʶʜʝʥʠʷ, ʩʝ ʩʲʩʪʦʷʪ ʦʪ 

ʪʨʠ ʯʘʩʪʠ (ʂʠʨʠ, 1988): 

 

o ʈʝʜʫʢʮʠʷ Ăʩʚʦʙʦʜʝʥ ʚʲʟʜʫʭñ 

ʈʝʜʫʢʮʠʷʪʘ Ăʩʚʦʙʦʜʝʥ ʚʲʟʜʫʭñ ʉɺgd  ʢʦʨʠʛʠʨʘ ʥʘʤʘʣʷʚʘʥʝʪʦ ʥʘ ʩʠʣʘʪʘ 

ʥʘ ʪʝʞʝʩʪʪʘ ʩ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʚʠʩʦʯʠʥʘʪʘ ʧʦʨʘʜʠ ʦʪʜʘʣʝʯʘʚʘʥʝ ʦʪ ʮʝʥʪʲʨʘ 

ʥʘ ɿʝʤʷʪʘ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩʲʩ ɿʘʢʦʥʘ ʥʘ ʅʶʪʦʥ. ɿʘ ʝʣʠʤʠʥʠʨʘʥʝ ʥʘ ʪʦʟʠ 

ʝʬʝʢʪ ʚʲʨʭʫ ʥʘʙʣʶʜʝʥʠʷʪʘ, ʜʘʥʥʠʪʝ ʦʪ ʚʩʷʢʘ ʝʜʥʘ ʛʨʘʚʠʪʘʮʠʦʥʥʠ ʩʪʘʥʮʠʠ ʚ 

ʝʜʥʦ ʛʨʘʚʠʤʝʪʨʠʯʥʦ ʠʟʩʣʝʜʚʘʥʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʢʦʨʠʛʠʨʘʥʠ ʩʧʨʷʤʦ ʦʙʱʘʪʘ 

ʨʝʬʝʨʝʥʪʥʘ ʧʦʚʲʨʭʥʠʥʘ ʩ ʬʦʨʤʫʣʘʪʘ: 

0,3086  mGalʉɺg Hd =-  (18) 

ʢʲʜʝʪʦ H e ʚʠʩʦʯʠʥaʪʘ ʥʘ ʪʦʯʢʘ ʚ ʤʝʪʨʠ (ʌʠʛʫʨʘ 1. ʘ)). ʉʪʦʡʥʦʩʪʪʘ ʥʘ 

ʧʦʧʨʘʚʢʘ ʉɺgd ʝ ʦʪʨʠʮʘʪʝʣʥʘ, ʢʦʛʘʪʦ ʪʦʯʢʘʪʘ ʩʝ ʥʘʤʠʨʘ ʥʘʜ ʦʩʥʦʚʥʘʪʘ 

ʧʦʚʲʨʭʥʠʥʘ, ʢʲʤ ʢʦʷʪʦ ʩʝ ʧʨʠʚʝʞʜʘʪ ʥʘʙʣʶʜʝʥʠʷʪʘ, ʠ ʝ ʩ ʧʦʣʦʞʠʪʝʣʝʥ ʟʥʘʢ, 

ʘʢʦ ʝ ʧʦʜ ʥʝʷ. 

 

 

ʌʠʛʫʨʘ 1. ʊʦʧʦʛʨʘʬʩʢʠ ʨʝʜʫʢʮʠʠ: ʘ) ʈʝʜʫʢʮʠʷ "ʩʚʦʙʦʜʝʥ ʚʲʟʜʫʭ"; ʙ) ʈʝʜʫʢʮʠʷ "ɹʫʛʝ"; ʚ) 

ʇʦʧʨʘʚʢʘ ʟʘʨʘʜʠ ʨʝʣʝʬʘ. 

 

o ʈʝʜʫʢʮʠʷ Ăɹʫʛʝñ 

ʇʦʧʨʘʚʢʘʪʘ ʟʘʨʘʜʠ ʩʚʦʙʦʜʥʠʷ ʚʲʟʜʫʭ ʦʪʯʠʪʘ ʩʘʤʦ ʠʟʤʝʥʝʥʠʝʪʦ ʚ 

ʨʘʟʩʪʦʷʥʠʝʪʦ ʥʘ ʥʘʙʣʶʜʘʚʘʥʠʪʝ ʪʦʯʢʠ ʦʪ ʮʝʥʪʲʨʘ ʥʘ ɿʝʤʷʪʘ ʠ ʧʨʠ ʥʝʷ ʥʝ ʩʝ 

ʚʟʠʤʘ ʧʨʝʜʚʠʜ ʛʨʘʚʠʪʘʮʠʦʥʥʠʷʪ ʝʬʝʢʪ ʥʘ ʩʢʘʣʘʪʘ, ʥʘʤʠʨʘʱʘ ʩʝ ʤʝʞʜʫ 

ʥʘʙʣʶʜʘʚʘʥʠʪʝ ʪʦʯʢʠ ʠ ʧʦʚʲʨʭʥʦʩʪʪʘ, ʢʲʤ ʢʦʷʪʦ ʩʝ ʧʨʠʚʝʞʜʘʪ. ʈʝʜʫʢʮʠʷʪʘ 
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Ăɹʫʛʝñ ɹgd ʦʪʩʪʨʘʥʷʚʘ ʪʦʟʠ ʝʬʝʢʪ ʯʨʝʟ ʘʧʨʦʢʩʠʤʘʮʠʷ ʥʘ ʩʢʘʣʥʠʷ ʩʣʦʡ ʧʦʜ 

ʥʘʙʣʶʜʘʚʘʥʠʪʝ ʪʦʯʢʠ ʩ ʙʝʟʢʨʘʝʥ ʭʦʨʠʟʦʥʪʘʣʝʥ ʩʣʦʡ ʩ ʧʦʩʪʦʷʥʥʘ ʧʣʲʪʥʦʩʪ, 

ʯʠʷʪʦ ʜʝʙʝʣʠʥʘ ʝ ʨʘʚʥʘ ʥʘ ʚʠʩʦʯʠʥʘʪʘ ʥʘ ʥʘʙʣʶʜʘʚʘʥʠʪʝ ʪʦʯʢʠ ʥʘ 

ʧʦʚʲʨʭʥʦʩʪʪʘ, ʢʲʤ ʢʦʷʪʦ ʩʝ ʧʨʠʚʝʞʜʘʪ (ʌʠʛʫʨʘ 1. ʙ)). ʌʦʨʤʫʣʘʪʘ, ʧʦ ʢʦʷʪʦ 

ʩʝ ʦʧʨʝʜʝʣʷ ʩʪʦʡʥʦʩʪʪʘ Ⱬ, ʝ: 

2 0,04191  mGalɹg G H Hd p r r= =  (19), 

ʢʲʜʝʪʦ 11 -1 3 26,673.10  kgG m s- -= , ʘ r ʝ ʧʣʲʪʥʦʩʪʪʘ ʥʘ ʩʢʘʣʘʪʘ ʚ 3kg/m . 

ʏʨʝʟ ʨʝʜʫʢʮʠʷʪʘ Ăɹʫʛʝñ ʩʝ ʦʪʯʠʪʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʪʦ ʧʨʠʚʣʠʯʘʥʝ ʥʘ 

ʩʢʘʣʘʪʘ ʤʝʞʜʫ ʥʘʙʣʶʜʘʚʘʥʠʪʝ ʪʦʯʢʠ ʠ ʧʦʚʲʨʭʥʦʩʪʪʘ, ʢʲʤ ʢʦʷʪʦ ʩʝ 

ʧʨʠʚʝʞʜʘʪ. ʈʝʜʫʢʮʠʠʪʝ Ăʩʚʦʙʦʜʝʥ ʚʲʟʜʫʭñ ʠ Ăɹʫʛʝñ ʯʝʩʪʦ ʩʝ ʧʨʠʣʘʛʘʪ 

ʟʘʝʜʥʦ, ʦʙʝʜʠʥʝʥʠ ʢʘʪʦ ʧʦʧʨʘʚʢʘ ʟʘʨʘʜʠ ʚʠʩʦʯʠʥʘʪʘ ʥʘ ʥʘʙʣʶʜʘʚʘʥʠʪʝ 

ʪʦʯʢʠ. 

 

o ʇʦʧʨʘʚʢʘ ʟʘʨʘʜʠ ʨʝʣʝʬʘ 

ʈʝʜʫʢʮʠʷʪʘ Ăɹʫʛʝñ ʩʝ ʧʨʠʣʘʛʘ ʧʨʠ ʧʨʝʜʧʦʣʦʞʝʥʠʝʪʦ, ʯʝ ʨʝʣʝʬʲʪ ʦʢʦʣʦ 

ʥʘʙʣʶʜʘʚʘʥʘʪʘ ʪʦʯʢʘ ʝ ʨʘʚʝʥ. ʊʦʚʘ ʦʙʘʯʝ ʨʷʜʢʦ ʝ ʪʘʢʘ ʠ ʧʦ ʪʘʟʠ ʧʨʠʯʠʥʘ 

ʦʩʦʙʝʥʦ ʚ ʩʣʫʯʘʠʪʝ ʥʘ ʭʲʣʤʠʩʪ ʠ ʧʣʘʥʠʥʩʢʠ ʨʝʣʝʬ ʠʟʯʠʩʣʝʥʠʷʪʘ ʪʨʷʙʚʘ ʜʘ 

ʩʝ ʢʦʨʠʛʠʨʘʪ ʩ ʦʱʝ ʝʜʥʘ ʧʦʧʨʘʚʢʘ. ʉ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʪ. ʥʘʨ ʧʦʧʨʘʚʢʘ ʟʘʨʘʜʠ 

ʨʝʣʝʬʘ ʈgd  ʩʝ ʧʨʝʤʠʥʘʚʘ ʦʪ ʧʨʠʚʣʠʯʘʥʝ ʥʘ ʮʠʣʠʥʜʨʠʯʥʦʪʦ ʧʣʘʪʦ, ʚʲʚʝʜʝʥʦ 

ʩ ʧʦʧʨʘʚʢʘʪʘ Ăɹʫʛʝñ, ʢʲʤ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʧʲʨʚʦʥʘʯʘʣʥʠʷ ʪʦʧʦʛʨʘʬʩʢʠ 

ʩʣʦʡ. ʇʦʧʨʘʚʢʠʪʝ ʩʝ ʠʟʯʠʩʣʷʚʘʪ ʩ ʧʣʲʪʥʦʩʪʪʘ, ʠʟʧʦʣʟʚʘʥʘ ʟʘ ʨʝʜʫʢʮʠʷʪʘ 

Ăɹʫʛʝñ. 

ʇʦʧʨʘʚʢʠʪʝ ʟʘʨʘʜʠ ʨʝʣʝʬʘ ʩʘ ʚʠʥʘʛʠ ʧʦʣʦʞʠʪʝʣʥʠ, ʪʲʡ ʢʘʪʦ ʚʩʷʢʦ 

ʦʪʢʣʦʥʝʥʠʝ ʥʘ ʬʠʟʠʯʝʩʢʘʪʘ ʟʝʤʥʘ ʧʦʚʲʨʭʥʦʩʪ ʦʪ ʨʘʚʥʠʥʘʪʘ ʥʘʤʘʣʷʚʘ ʩʠʣʘʪʘ 

ʥʘ ʪʝʞʝʩʪʪʘ  ʧʦʨʘʜʠ ʥʝʜʦʩʪʠʛ ʥʘ ʧʨʠʚʣʠʯʘʱʘ ʤʘʩʘ ʚ ʧʦʥʠʞʝʥʠʷʪʘ ʠ 

ʧʨʠʚʣʠʯʘʥʝ ʥʘʛʦʨʝ ʟʘʨʘʜʠ ʧʦʣʦʞʠʪʝʣʥʠʪʝ ʬʦʨʤʠ. ʊʦʚʘ ʤʦʞʝ ʣʝʩʥʦ ʜʘ ʩʝ 

ʨʘʟʙʝʨʝ ʩ ʧʦʤʦʱʪʘ ʥʘ ʌʠʛʫʨʘ 1 ʚ) -  ʦʙʣʘʩʪʪʘ, ʦʟʥʘʯʝʥʘ ʩ ɸ, ʦʙʨʘʟʫʚʘ ʯʘʩʪʪʘ 

ʥʘ ʩʣʦʷ ʟʘ ʨʝʜʫʢʮʠʷʪʘ Ăɹʫʛʝñ, ʤʘʢʘʨ ʠ ʜʘ ʥʝ ʝ ʟʘʧʲʣʥʝʥʘ ʩʲʩ ʩʢʘʣʘ. 

ʉʣʝʜʦʚʘʪʝʣʥʦ ʪʷ ʩʝ ʷʚʷʚʘ ʠʟʣʠʰʲʢ ʠ ʥʝʡʥʦʪʦ ʚʣʠʷʥʠʝ ʪʨʷʙʚʘ ʜʘ ʩʝ 

ʢʦʤʧʝʥʩʠʨʘ ʩ ʧʦʤʦʱʪʘ ʥʘ ʧʦʣʦʞʠʪʝʣʥʘ ʧʦʧʨʘʚʢʘ ʟʘʨʘʜʠ ʨʝʣʝʬʘ. ʆʙʣʘʩʪʪʘ 

ɺ ʩʝ ʩʲʩʪʦʠ ʦʪ ʩʢʘʣʘ, ʢʦʷʪʦ ʥʝ ʝ ʚʢʣʶʯʝʥʘ ʚ ʨʝʜʫʢʮʠʷʪʘ Ăɹʫʛʝñ. ɿʘ ʪʦʯʢʠʪʝ 

ʥʘ ʥʘʙʣʶʜʝʥʠʝ ʚ ʪʘʟʠ ʦʙʣʘʩʪ ʪʷ ʥʘʤʘʣʷʚʘ ʩʠʣʘʪʘ ʥʘ ʪʝʞʝʩʪʪʘ, ʧʦʨʘʜʠ ʪʦʚʘ 

ʧʨʠʚʣʠʯʘʥʝʪʦ ʦʪʥʦʚʦ ʩʣʝʜʚʘ ʜʘ ʙʲʜʝ ʢʦʨʠʛʠʨʘʥʦ ʩ ʧʦʣʦʞʠʪʝʣʥʘ ʧʦʧʨʘʚʢʘ. 

ʇʦʧʨʘʚʢʘʪʘ ʟʘʨʘʜʠ ʨʝʣʝʬʘ ʝ ʝʜʠʥʩʪʚʝʥʘʪʘ ʦʧʝʨʘʮʠʷ ʚ ʨʝʜʫʢʮʠʷʪʘ ʥʘ 

ʛʨʘʚʠʪʘʮʠʦʥʥʠʪʝ ʜʘʥʥʠ, ʢʦʷʪʦ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʥʘʧʲʣʥʦ ʘʚʪʦʤʘʪʠʟʠʨʘʥʘ. 

ʂʣʘʩʠʯʝʩʢʠʷʪ ʚʘʨʠʘʥʪ ʟʘ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʪʘʟʠ ʧʦʧʨʘʚʢʘ ʝ ʧʦʩʨʝʜʩʪʚʦʤ 
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ʢʨʲʛʦʚʘ ʧʘʣʝʪʢʘ, ʨʘʟʜʝʣʝʥʘ ʦʪ ʨʘʜʠʘʣʥʠ ʠ ʢʦʥʮʝʥʪʨʠʯʥʠ ʣʠʥʠʠ ʥʘ 

ʤʥʦʞʝʩʪʚʦ ʩʝʢʪʦʨʠ (ʂʠʨʠ, 1988). ʇʦʩʪʘʚʝʥʘ ʚʲʨʭʫ ʪʦʧʦʛʨʘʬʩʢʘ ʢʘʨʪʘ, 

ʮʝʥʪʲʨʲʪ ʥʘ ʧʘʣʝʪʢʘʪʘ ʩʝ ʩʲʚʧʘʜʘ ʩ ʛʨʘʚʠʤʝʪʨʠʯʥʘʪʘ ʩʪʘʥʮʠʷ, ʘ ʟʘ ʚʩʝʢʠ 

ʩʝʢʪʦʨ ʩʝ ʦʧʨʝʜʝʣʷ ʩʨʝʜʥʘ ʚʠʩʦʯʠʥʘ ʥʘ ʨʝʣʝʬʘ. ʉʧʦʨʝʜ ʦʪʜʘʣʝʯʝʥʦʩʪʪʘ ʦʪ 

ʮʝʥʪʲʨʘ ʥʘ ʧʘʣʝʪʢʘʪʘ ʧʦ ʪʘʙʣʠʮʠ, ʩʲʟʜʘʜʝʥʠ ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʟʯʝʪ ʥʘ 

ʛʨʘʚʠʪʘʮʠʦʥʥʠʷ ʝʬʝʢʪ ʚ ʩʝʢʪʦʨʠʪʝ ʥʘ ʚʝʨʪʠʢʘʣʥʠʷ ʮʠʣʠʥʜʲʨ ʟʘ ʪʦʯʢʠʪʝ ʧʦ 

ʥʝʛʦʚʘʪʘ ʦʩ, ʩʝ ʦʧʨʝʜʝʣʷʪ ʩʪʦʡʥʦʩʪʠ, ʯʠʷʪʦ ʩʫʤʘ ʧʨʝʜʩʪʘʚʣʷʚʘ ʧʦʧʨʘʚʢʘʪʘ 

ʟʘʨʘʜʠ ʨʝʣʝʬʘ. ʇʨʝʧʦʨʲʯʚʘ ʩʝ ʟʘ ʟʦʥʘ ʩ ʨʘʜʠʫʩʠ ʜʦ 200 ʤ  ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ 

ʢʘʨʪʘ ʚ ʤʘʱʘʙ 1:10 000, ʦʪ 200 ʤ ʜʦ 1 000 ʤ - ʚ ʤʘʱʘʙ 1:25 000, ʦʪ 1 000 ʤ ʜʦ 

12 000 ʤ ï ʚ ʤʘʱʘʙ 1:50 000, ʘ ʧʨʠ ʧʦ-ʛʦʣʷʤ ʨʘʜʠʫʩ ï ʚ ʤʘʱʘʙ 1:100 000 ʠʣʠ 

ʧʦ-ʜʨʝʙʝʥ (ʄʘʢʘʨʦʚ, 1968). 

ʆʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʧʦʧʨʘʚʢʘʪʘ ʧʦ ʛʦʨʝʦʧʠʩʘʥʠʷ ʤʝʪʦʜ ʦʙʘʯʝ ʠʟʠʩʢʚʘ 

ʜʦʩʪʘ ʚʨʝʤʝ. ʊʨʫʜʦʝʤʢʦʩʪʪʘ ʥʘ ʦʧʝʨʘʮʠʷʪʘ ʤʦʞʝ ʟʥʘʯʠʪʝʣʥʦ ʜʘ ʩʝ ʥʘʤʘʣʠ, 

ʘʢʦ ʩʝ ʠʟʚʲʨʰʠ ʦʮʠʬʨʷʚʘʥʝ ʥʘ ʨʝʣʝʬʘ, ʩʣʝʜ ʢʦʝʪʦ ʙʲʜʝ ʩʲʟʜʘʜʝʥʘ ʤʨʝʞʘ ʦʪ 

ʧʨʘʚʦʲʛʲʣʥʠ ʢʣʝʪʢʠ (ʛʨʠʜ) ʩ ʨʘʟʤʝʨʠ, ʩʲʦʙʨʘʟʥʦ ʙʣʠʟʦʩʪʪʘ ʜʦ 

ʛʨʘʚʠʤʝʪʨʠʯʥʘʪʘ ʩʪʘʥʮʠʷ (ʂʠʨʠ, 1988).  ʀʟʯʠʩʣʷʚʘʥʝʪʦ ʥʘ ʧʦʧʨʘʚʢʠʪʝ ʟʘ 

ʪʘʢʘ ʦʨʛʘʥʠʟʠʨʘʥʠʪʝ ʜʘʥʥʠ ʚʝʯʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʣʝʩʥʦ ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ. 

ɺʣʠʷʥʠʝʪʦ ʥʘ ʨʝʣʝʬʘ ʚ ʨʘʚʥʠʥʥʠ ʨʘʡʦʥʠ ʨʷʜʢʦ ʧʨʝʚʠʰʘʚʘ 1 mGal. ɺ 

ʧʨʝʩʝʯʝʥʠ ʤʝʩʪʥʦʩʪʠ ʦʙʘʯʝ ʥʝʛʦʚʦʪʦ ʚʣʠʷʥʠʝ ʝ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʛʦʣʷʤʦ, 

ʜʦʩʪʠʛʘʡʢʠ ʤʘʢʩʠʤʘʣʥʠ ʩʪʦʡʥʦʩʪʠ ʚ ʜʦʣʠʥʠ ʩʲʩ ʩʪʨʲʤʥʠ ʩʢʣʦʥʦʚʝ, 

ʧʣʘʥʠʥʩʢʠʪʝ ʚʲʨʭʦʚʝ ʠ ʜʨ. ʊʘʤ ʢʲʜʝʪʦ ʚʣʠʷʥʠʝʪʦ ʥʘ ʨʝʣʝʬʘ ʝ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-

ʤʘʣʢʦ ʦʪ ʥʝʦʙʭʦʜʠʤʘʪʘ ʟʘ ʩʥʠʤʢʘʪʘ ʪʦʯʥʦʩʪ, ʧʦʧʨʘʚʢʘʪʘ ʟʘʨʘʜʠ ʨʝʣʝʬʘ 

ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʥʝʙʨʝʛʥʝ. ɿʘ ʮʝʣʠʪʝ ʥʘ ʤʠʢʨʦʛʨʘʚʠʤʝʪʨʠʷʪʘ ʦʙʘʯʝ 

ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʪʘʟʠ ʧʦʧʨʘʚʢʘ ʝ ʩʲʱʝʩʪʚʝʥʦ. 

ʉʧʦʨʝʜ ʪʦʧʦʛʨʘʬʩʢʠʪʝ ʨʝʜʫʢʮʠʠ, ʢʦʠʪʦ ʩʝ ʥʘʥʘʩʷʪ ʚʲʨʭʫ ʩʠʣʘʪʘ ʥʘ 

ʪʝʞʝʩʪʪʘ, ʩʝ ʨʘʟʣʠʯʘʚʘ ʥʷʢʦʣʢʦ ʦʩʥʦʚʥʠ ʘʥʦʤʘʣʠʠ. ʊʝ ʠʤʘʪ ʨʘʟʣʠʯʥʘ 

ʧʨʠʣʦʞʠʤʦʩʪ ʟʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʜʘʥʥʠ. ʇʦ-ʜʦʣʫ ʩʘ 

ʨʘʟʛʣʝʜʘʥʠ ʘʥʦʤʘʣʠʷʪʘ Ăʩʚʦʙʦʜʝʥ ʚʲʟʜʫʭñ ʢʘʪʦ ʩʪʲʧʢʘ ʢʲʤ ʧʦʣʫʯʘʚʘʥʝʪʦ ʥʘ 

ʘʥʦʤʘʣʠʷʪʘ Ăɹʫʛʝñ, ʠʟʧʦʣʟʚʘʥʘ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʣʦʢʘʣʥʠ ʛʝʦʣʦʞʢʠ 

ʦʙʝʢʪʠ. 

 

3.3.3.1. ɸʥʦʤʘʣʠʷ Ăʩʚʦʙʦʜʝʥ ʚʲʟʜʫʭñ 

ɿʘ ʪʦʯʢʘ ʥʘ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ, ʘʥʦʤʘʣʠʷʪʘ Ăʩʚʦʙʦʜʝʥ ʚʲʟʜʫʭñ ʩʝ 

ʦʧʨʝʜʝʣʷ ʧʦ ʬʦʨʤʫʣʘʪʘ 
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( )0 ʉɺg g gg dD = - -
 
(20), 

ʢʲʜʝʪʦ g  ʝ ʥʘʙʣʶʜʘʚʘʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʩʠʣʘʪʘ ʥʘ ʪʝʞʝʩʪʪʘ, ʘ og ʝ 

ʥʦʨʤʘʣʥʘʪʘ ʩʠʣʘ ʥʘ ʪʝʞʝʩʪʪʘ ʥʘ ʩʲʦʪʚʝʪʥʘʪʘ ʪʦʯʢʘ ʚʲʨʭʫ ʝʣʠʧʩʦʠʜʘ, 

ʦʧʨʝʜʝʣʝʥʘ ʧʦ ʬʦʨʤʫʣʘ
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 (17),.  

ɸʥʦʤʘʣʠʷʪʘ Ăʩʚʦʙʦʜʝʥ ʚʲʟʜʫʭñ, ʠʟʯʠʩʣʝʥʘ ʩ ʥʦʨʤʘʣʥʠ ʚʠʩʦʯʠʥʠ, ʩʝ 

ʥʘʨʠʯʘ ʩʤʝʩʝʥʘ. ʇʦ-ʨʷʜʢʦ ʠʟʧʦʣʟʚʘʥʘ ʚ ʧʨʘʢʪʠʢʘʪʘ ʝ ʯʠʩʪʘʪʘ ʘʥʦʤʘʣʠʷ, 

ʠʟʯʠʩʣʝʥʘ ʩ ʥʘʜʝʣʠʧʩʦʠʜʥʠʪʝ ʢʦʪʠ ʥʘ ʪʦʯʢʠʪʝ. 

ɸʥʦʤʘʣʠʷʪʘ Ăʩʚʦʙʦʜʝʥ ʚʲʟʜʫʭñ ʝ ʧʨʠʯʠʥʝʥʘ ʦʪ ʧʨʠʚʣʠʯʘʥʝʪʦ ʥʘ 

ʚʩʠʯʢʠ ʘʥʦʤʘʣʥʠ ʤʘʩʠ ʥʘ ɿʝʤʷʪʘ. ʀʤʝʥʥʦ ʟʘʪʦʚʘ ʚ ʛʝʦʜʝʟʠʷʪʘ ʪ ̫ʩʝ ʠʟʧʦʣʟʚʘ 

ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʟʝʤʥʦʪʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦ ʧʦʣʝ. ɺ ʪʦʟʠ ʩʤʠʩʲʣ ʪʷ ʥʝ ʩʝ 

ʠʟʧʦʣʟʚʘ ʜʠʨʝʢʪʥʦ ʚ ʠʥʪʝʨʧʨʝʪʘʮʠʷʪʘ ʟʘ ʦʪʢʨʠʚʘʥʝ ʥʘ ʣʦʢʘʣʥʠ ʘʥʦʤʘʣʥʠ 

ʦʙʝʢʪʠ, ʥʦ ʝ ʩʪʲʧʢʘ ʢʲʤ ʧʦ-ʥʘʪʘʪʲʰʥʠʪʝ ʠʟʯʠʩʣʝʥʠʷ.  

 

3.3.3.2. ɸʥʦʤʘʣʠʷ Ăɹʫʛʝñ 

ʇʨʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷʪʘ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʥʘʙʣʶʜʝʥʠʷ ʧʨʠʪʝʛʣʷʥʝʪʦ 

ʥʘ ʣʦʢʘʣʥʠʪʝ ʛʝʦʣʦʞʢʠ ʦʙʝʢʪʠ  ʜʦ ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʝ ʧʨʠʛʣʫʰʝʥʦ  ʦʪ 

ʚʣʠʷʥʠʝʪʦ ʥʘ ʜʲʣʙʦʯʠʥʥʠ ʘʥʦʤʘʣʥʠ ʠ ʪʦʧʦʛʨʘʬʩʢʠ ʤʘʩʠ. ʊʦʚʘ ʥʘʣʘʛʘ 

ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʧʦʩʦʯʝʥʠʪʝ ʧʦ-ʛʦʨʝ ʨʝʜʫʢʮʠʷ Ăɹʫʛʝñ ʠ ʧʦʧʨʘʚʢʘ ʟʘʨʘʜʠ 

ʨʝʣʝʬʘ, ʫʯʘʩʪʚʘʱʠ ʚʲʚ ʬʦʨʤʫʣʘʪʘ ʟʘ ʠʟʯʠʩʣʝʥʠʝ ʥʘ ʘʥʦʤʘʣʠʷʪʘ Ăɹʫʛʝñ: 

( )ɹ ɹ ʈg g g gd d=D - -  (21) 

ɸʥʦʤʘʣʠʷʪʘ Ăɹʫʛʝñ ʩʝ ʷʚʷʚʘ ʦʩʥʦʚʘ ʟʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷʪʘ ʥʘ 

ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʜʘʥʥʠ ʥʘ ʩʫʰʘʪʘ. ʇʨʠ ʤʦʨʩʢʠ ʩʥʠʤʢʠ ʘʥʦʤʘʣʠʷʪʘ Ăɹʫʛʝñ 

ʩʝ ʠʟʯʠʩʣʷʚʘ ʦʙʠʢʥʦʚʝʥʦ ʟʘ ʢʨʘʡʙʨʝʞʥʠʪʝ ʠ ʤʘʣʦʚʦʜʥʠʪʝ ʦʙʣʘʩʪʠ, ʪʲʡ ʢʘʪʦ 

ʦʪʜʝʣʷ ʛʨʘʚʠʪʘʮʠʦʥʥʠʪʝ ʝʬʝʢʪʠ, ʩʚʲʨʟʘʥʠ ʩ ʣʦʢʘʣʥʠʪʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʜʲʣʙʦʯʠʥʘ ʥʘ ʚʦʜʥʠʷ ʩʣʦʡ. ɸʥʦʤʘʣʠʷʪʘ Ăɹʫʛʝñ ʦʙʘʯʝ ʥʝ ʝ ʧʦʜʭʦʜʷʱʘ ʟʘ 

ʜʲʣʙʦʢʦʚʦʜʥʠ ʩʥʠʤʢʠ, ʪʲʡ ʢʘʪʦ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʨʝʜʫʢʮʠʷʪʘ Ăɹʫʛʝñ ʚ ʪʘʢʠʚʘ 

ʩʣʫʯʘʠ ʩʝ ʷʚʷʚʘ ʠʟʢʫʩʪʚʝʥʦ ʜʦʧʫʩʢʘʥʝ, ʚʦʜʝʱʦ ʜʦ ʟʥʘʯʠʪʝʣʥʦ ʧʦʚʠʰʘʚʘʥʝ 

ʥʘ ʧʦʣʦʞʠʪʝʣʥʘʪʘ ʩʪʦʡʥʦʩʪ  ʥʘ ʘʥʦʤʘʣʠʷʪʘ Ăɹʫʛʝñ ʙʝʟ ʩʲʱʝʩʪʚʝʥʦ 

ʫʚʝʣʠʯʝʥʠʝ ʥʘ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʣʦʢʘʣʥʦʪʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦ ʧʦʣʝ ʥʘ ʛʝʦʣʦʞʢʘʪʘ 

ʧʨʠʨʦʜʘ. ɺʤʝʩʪʦ ʪʦʚʘ ʟʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷ  ʚ ʪʘʢʠʚʘ ʨʘʡʦʥʠ ʯʝʩʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ 

ʢʘʨʪʠ ʥʘ ʘʥʦʤʘʣʠʷʪʘ Ăʩʚʦʙʦʜʝʥ ʚʲʟʜʫʭñ (ʂʠʨʠ, 1988). 
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3.4. ɸʅɸʃʀɿ ʀ ʀʅʊɽʈʇʈɽʊɸʎʀʗ ʅɸ ʈɽɿʋʃʊɸʊʀʊɽ 

ɸʥʘʣʠʟʲʪ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷʪʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ 

ʥʘʙʣʜʁʝʥʠʷ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʫʜʦʙʥʦ ʚʲʚ ʚʠʜ ʥʘ ʢʘʨʪʠ ʩ ʠʟʦʣʠʥʠʠ ʠʣʠ 

ʧʨʦʬʠʣʠ. ʅʘ ʪʦʟʠ ʬʠʥʘʣʝʥ ʝʪʘʧ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪ ʤʦʞʝ ʜʘ ʙʲʜʝ ʩʝ 

ʦʪʩʪʨʘʥʷʪ ʥʷʢʦʠ ʦʩʪʘʪʲʯʥʠ ʚʣʠʷʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʬʠʣʪʨʘʮʠʷ ʥʘ ʜʘʥʥʠʪʝ ʠ 

ʦʢʦʥʯʘʪʝʣʥʠʷ ʚʠʜ ʥʘ ʘʥʦʤʘʣʠʷʪʘ Ăɹʫʛʝñ ʜʘ ʧʦʩʣʫʞʠ ʟʘ ʣʦʢʘʣʠʟʠʨʘʥʝ ʥʘ 

ʜʲʣʙʦʯʠʥʥʦ ʨʘʟʧʦʣʦʞʝʥʠʪʝ ʢʫʭʠʥʠ. 

 

3.4.1. ʇʨʝʜʩʪʘʚʷʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ 

ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʛʨʘʚʠʤʝʪʨʠʯʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 

ʧʦʜʭʦʜʷʱʦ ʧʨʝʜʩʪʘʚʝʥʠ ʚʲʚ ʚʠʜ ʥʘ ʢʘʨʪʘ ʩ ʠʟʦʣʠʥʠʠ ʠʣʠ ʧʦ ʧʨʦʬʠʣʠ. 

ɺʠʟʫʘʣʠʟʠʨʘʥʠʪʝ ʜʘʥʥʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʨʘʟʣʠʯʥʠ ʩʧʦʨʝʜ ʮʝʣʠʪʝ ʥʘ ʟʘʜʘʯʘʪʘ 

ï ʦʪ ʢʘʨʪʘ ʩʲʩ ʩʫʨʦʚʠ ʜʘʥʥʠ, ʢʦʷʪʦ ʧʨʝʜʩʪʘʚʷ ʛʨʘʚʠʪʘʮʠʦʥʥʠʪʝ ʦʪʯʝʪʠ ʩ 

ʥʘʥʝʩʝʥʠ ʢʦʨʝʢʮʠʠʪʝ ʦʪ ʪʦʯʢʘ 3.3.1.; ʛʨʘʚʠʪʘʮʠʦʥʥʘ ʢʘʨʪʘ Ăʩʚʦʙʦʜʝʥ 

ʚʲʟʜʫʭñ, ʧʨʝʜʩʪʘʚʷʱʘ ʩʫʨʦʚʠʪʝ ʜʘʥʥʠ, ʢʦʨʠʛʠʨʘʥʠ ʟʘʨʘʜʠ ʚʠʩʦʯʠʥʠʪʝ ʥʘ 

ʩʪʘʥʮʠʠʪʝ; ʜʦ ʨʘʟʣʠʯʥʠ ʚʘʨʠʘʥʪʠ ʥʘ ʢʘʨʪʠ ʩ ʘʥʦʤʘʣʠʠʪʝ Ăɹʫʛʝñ (ʂʠʨʠ, 

1988).  

ʆʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʧʦʩʪʘʚʝʥʘʪʘ ʮʝʣ ʟʘ ʣʦʢʘʣʠʟʠʨʘʥʝ ʥʘ ʢʫʭʠʥʠ ʩʝ 

ʨʘʟʛʣʝʞʜʘʪ ʠʤʝʥʥʦ ʢʘʨʪʠʪʝ ʦʪ ʧʦʩʣʝʜʥʠʷ ʚʠʜ. ʉʲʦʙʨʘʟʥʦ ʧʨʝʜʣʦʞʝʥʘʪʘ ʧʦ-

ʛʦʨʝ ʦʙʨʘʙʦʪʢʘ ʠʥʪʝʨʝʩ ʙʠ ʧʨʝʜʩʪʘʚʣʷʚʘʣʠ ʧʲʣʥʘʪʘ Ăɹʫʛʝñ ʢʘʨʪʘ, ʪʲʡ ʢʘʪʦ ʪʷ 

ʧʨʝʜʩʪʘʚʷ ʚʣʠʷʥʠʝʪʦ ʚʲʨʭʫ ʨʝʟʫʣʪʘʥʪʥʘʪʘ ʛʨʘʚʠʪʘʮʠʦʥʥʘ ʩʪʦʡʥʦʩʪ ʥʘ 

ʚʩʠʯʢʠ ʟʝʤʥʠ ʤʘʪʝʨʠʘʣʠ ʧʦʜ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʩ ʚʢʣʶʯʝʥʠ ʚʩʠʯʢʠ 

ʥʝʦʙʭʦʜʠʤʠ ʢʦʨʝʢʮʠʠ. 

ʇʨʠ ʚʠʟʫʘʣʠʟʘʮʠʷ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʢʘʪʦ ʧʦʚʲʨʭʥʠʥʘ, ʩʪʨʫʢʪʫʨʘʪʘ ʦʪ 

ʜʘʥʥʠ ʤʦʞʝ ʜʘ ʙʲʜʝ ʤʨʝʞʘ ʩ ʨʝʛʫʣʷʨʝʥ ʠʣʠ ʥʝʨʝʛʫʣʷʨʝʥ ʭʘʨʘʢʪʝʨ. ɼʦʨʠ ʠ 

ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʧʨʦʝʢʪʠʨʘʥʘ ʢʘʪʦ ʨʝʛʫʣʷʨʥʘ, ʧʨʘʢʪʠʯʝʩʢʘʪʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ 

ʤʨʝʞʘʪʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʩʠʣʥʦ ʚʠʜʦʠʟʤʝʥʝʥʘ ʧʦʨʘʜʠ ʫʩʣʦʚʠʷʪʘ ʥʘ ʪʝʨʝʥʘ. 

ʉʯʠʪʘ ʩʝ, ʯʝ ʨʝʛʫʣʷʨʥʠʷʪ Ⱬ ʭʘʨʘʢʪʝʨ ʝ ʟʘʧʘʟʝʥ ʧʨʠ ʦʪʢʣʦʥʝʥʠʝ ʥʘ ʩʪʘʥʮʠʷʪʘ 

ʥʝ ʧʦʚʝʯʝ ʦʪ 10% (Murray, 2001). 

ʉʲʩ ʩʲʚʨʝʤʝʥʥʠʪʝ ʩʦʬʪʫʝʨʥʠ ʩʨʝʜʩʪʚʘ ʧʨʠʚʝʞʜʘʥʝʪʦ ʥʘ 

ʥʝʨʝʛʫʣʷʨʥʘʪʘ ʤʨʝʞʘ ʚ ʛʨʠʜ ʥʝ ʝ ʧʨʦʙʣʝʤ, ʥʦ ʝ ʚʘʞʥʦ ʜʘ ʙʲʜʘʪ ʩʲʦʙʨʘʟʝʥʠ 

ʩʣʝʜʥʠʪʝ ʧʘʨʘʤʝʪʨʠ: 

¶ ʄʝʪʦʜ ï ʠʟʙʦʨ ʥʘ ʧʦʜʭʦʜʷʱ ʤʝʪʦʜ ʟʘ ʠʟʯʠʩʣʷʚʘʥʝ ʥʘ ʩʪʦʡʥʦʩʪʠʪʝ ʚʲʚ 

ʚʲʟʣʦʚʠʪʝ ʪʦʯʢʠ ʥʘ ʛʨʠʜʘ. ʇʦʜʭʦʜʷʱ ʝ ʧʦʧʫʣʷʨʥʠʷʪ ʤʝʪʦʜ Ăʂʨʠʛʠʥʛñ; 

¶ ʆʙʭʚʘʪ ï ʚ ʨʘʤʢʠʪʝ ʥʘ ʛʨʠʜʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʦʙʭʚʘʥʘʪ ʮʝʣʠʷʪ ʠʟʩʣʝʜʚʘʥ 

ʨʘʡʦʥ; 
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¶ ʈʝʟʦʣʶʮʠʷ ï ʠʟʙʦʨʲʪ ʥʘ ʩʪʲʧʢʘ (ʨʘʟʩʪʦʷʥʠʝ ʤʝʞʜʫ ʚʲʟʣʠʪʝ ʥʘ 

ʤʨʝʞʘʪʘ) ʦʧʨʝʜʝʣʷ ʛʣʘʜʢʦʩʪʪʘ ʥʘ ʧʦʚʲʨʭʥʠʥʘʪʘ. ʇʦʜʭʦʜʷʱ ʠʟʙʦʨ ʝ 

ʩʪʦʡʥʦʩʪ ʧʦ-ʤʘʣʢʘ ʦʪ ʨʘʟʩʪʦʷʥʠʷʪʘ ʤʝʞʜʫ ʪʦʯʢʠʪʝ ʠ ʩʲʱʝʚʨʝʤʝʥʥʦ ʥʝ 

ʪʚʲʨʜʝ ʤʘʣʢʘ, ʟʘ ʜʘ ʥʝ ʩʝ ʟʘʪʦʨʤʦʟʷʚʘ ʠʟʯʠʩʣʠʪʝʣʥʠʷ ʧʨʦʮʝʩ, ʧʦʨʘʜʠ 

ʤʥʦʛʦʢʨʘʪʥʦ ʧʦ-ʛʦʣʝʤʠʷ ʙʨʦʡ ʜʘʥʥʠ; 

¶ ʊʦʯʥʦʩʪ ï ʩʪʦʡʥʦʩʪʠʪʝ ʚʲʚ ʚʲʟʣʠʪʝ ʥʘ ʤʨʝʞʘʪʘ ʜʘ ʙʲʜʘʪ ʦʧʨʝʜʝʣʝʥʠ ʩ 

ʥʝʦʙʭʦʜʠʤʘʪʘ ʪʦʯʥʦʩʪ. 

ʉ ʧʨʘʚʠʣʥʦ ʧʦʜʙʨʘʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʜʝʡʩʪʚʠʝʪʦ ʥʷʤʘ ʜʘ ʩʝ ʦʪʨʘʟʠ ʥʘ 

ʢʘʯʝʩʪʚʝʥʠʷ ʘʥʘʣʠʟ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ, ʘ ʩʲʱʝʚʨʝʤʝʥʥʦ ʱʝ ʫʣʝʩʥʠ ʠ 

ʜʦʧʲʣʥʠʪʝʣʥʠʪʝ ʠʟʯʠʩʣʝʥʠʷ ʧʦ ʬʠʣʪʨʘʮʠʷʪʘ ʥʘ Ăʩʫʨʦʚʠʪʝñ ʘʥʦʤʘʣʠʠ 

Ăɹʫʛʝñ. 

 

3.4.2. ʌʠʣʪʨʘʮʠʷ ʥʘ ʜʘʥʥʠʪʝ 

ʇʦʣʫʯʝʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʟʘ ʘʥʦʤʘʣʠʷʪʘ Ăɹʫʛʝñ ʚ ʧʨʘʢʪʠʢʘʪʘ ʤʦʛʘʪ ʜʘ 

ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ ʜʠʨʝʢʪʥʦ ʟʘ ʘʥʘʣʠʟ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ. ʆʩʚʝʥ ʧʦʣʝʟʥʘ 

ʠʥʬʦʨʤʘʮʠʷ ʦʙʘʯʝ ʪʝ ʥʦʩʷʪ ʚ ʩʝʙʝ ʩʠ ʠ ʛʨʝʰʢʠ ʦʪ ʨʘʟʣʠʯʝʥ ʭʘʨʘʢʪʝʨ, 

ʧʦʨʦʜʝʥʠ ʦʪ ʘʧʘʨʘʪʫʨʘʪʘ, ʦʧʝʨʘʪʦʨʘ, ʫʩʣʦʚʠʷ ʥʘ ʩʨʝʜʘʪʘ, ʤʦʜʝʣʘ ʥʘ ʜʘʥʥʠʪʝ 

ʠ ʜʨ. ʊʝ ʤʦʛʘʪ ʩʲʱʝʩʪʚʝʥʦ ʜʘ ʥʘʨʫʰʘʪ ʚʠʜʘ ʥʘ ʬʘʢʪʠʯʝʩʢʠʪʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. 

ɺ ʦʩʥʦʚʘʪʘ ʥʘ ʧʨʝʜʣʦʞʝʥʠʪʝ ʘʣʛʦʨʠʪʤʠ ʟʘ ʬʠʣʪʨʘʮʠʷ ʝ ʤʝʪʦʜ, ʦʩʥʦʚʘʥ 

ʥʘ ʚʠʟʫʘʣʥʠʪʝ ʢʘʯʝʩʪʚʘ ʥʘ ʠʟʩʣʝʜʚʘʥʦʪʦ ʧʦʣʝ, ʭʘʨʘʢʪʝʨʠʟʠʨʘʱʦ ʩʝ ʩ ʥʷʢʘʢʚʘ 

ʩʪʝʧʝʥ ʥʘ ʟʘʛʣʘʜʝʥʦʩʪ (ʃʶʙʠʤʦʚ, 1988). 

 

¶ ʌʠʣʪʲʨ ñʍʘʥʠʥʛò 

ʌʠʣʪʲʨʲʪ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʟʘʛʣʘʞʜʘʥʝ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʠ ʜʘʥʥʠ ʦʪ ʪʠʧʘ 

ʥʘ ʢʘʨʪʠʪʝ ʩ ʘʥʦʤʘʣʠʷ Ăɹʫʛʝñ, ʧʨʝʜʩʪʘʚʣʷʚʘʱʠ ʨʝʛʫʣʷʨʥʘ ʤʨʝʞʘ ʦʪ ʜʘʥʥʠ. 

ʏʨʝʟ ʥʝʛʦ ʩʝ ʧʨʝʤʘʭʚʘʪ ʚʠʩʦʢʦʯʝʩʪʦʪʥʠ ʩʤʫʱʝʥʠʷ ʚ ʦʙʨʘʙʦʪʝʥʠʪʝ ʜʘʥʥʠ ʠʣʠ 

ʠʟʤʝʨʚʘʥʠʷʪʘ. 

ʌʦʨʤʘʪʘ ʥʘ ʬʠʣʪʲʨʘ ʧʦ ʝʜʥʦ ʥʘʧʨʘʚʣʝʥʠʝ (ʝʜʥʦʜʠʤʝʥʩʠʦʥʘʣʝʥ 

ʬʠʣʪʲʨ) ʩʝ ʜʘʚʘ ʩ ʬʦʨʤʫʣʘʪʘ: 
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(22), 

ʢʲʜʝʪʦ h  ʝ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʬʠʣʪʨʠʨʘʥʘʪʘ ʪʦʯʢʘ i, ʘ T  ʝ ʰʠʨʠʥʘʪʘ ʥʘ 

ʬʠʣʪʨʠʨʘʱʠʷ ʧʨʦʟʦʨʝʮ ʚ ʙʨʦʡ ʪʦʯʢʠ. ɻʨʘʬʠʢʘʪʘ ʥʘ ʬʠʣʪʲʨ ʦʪ ʧʝʪ ʪʦʯʢʠ ʝ 

ʧʨʝʜʩʪʘʚʝʥʘ ʥʘ ʌʠʛʫʨʘ 2. 
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ʌʠʣʪʲʨʲʪ ʩʝ ʠʟʧʦʣʟʚʘ ʥʘ ʢʦʥʚʦʣʶʪʝʥ ʧʨʠʥʮʠʧ: ʫʤʥʦʞʘʚʘʪ ʩʝ 

ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʦʨʠʛʠʥʘʣʥʦʪʦ ʧʦʣʝ ï ʚ ʩʣʫʯʘʷ ʪʦʚʘ ʥʘ ʘʥʦʤʘʣʠʠʪʝ Ăɹʫʛʝñ, ʠ 

ʩʝ ʧʦʣʫʯʘʚʘʪ ʥʘ ʬʠʣʪʨʠʨʘʥʘʪʘ ʩʪʦʡʥʦʩʪ ʢʘʪʦ ʩʫʤʘ ʦʪ ʪʦʚʘ ʫʤʥʦʞʝʥʠʝ. 

ʅʝʦʙʭʦʜʠʤʦ ʝ ʩʲʱʦ ʧʦʣʫʯʝʥʠʪʝ ʢʦʝʬʠʮʠʝʥʪʠ ʜʘ ʙʲʜʘʪ ʥʦʨʤʘʣʠʟʠʨʘʥʠ ʧʨʠ 

ʫʩʣʦʚʠʝʪʦ, ʯʝ ʪʷʭʥʘʪʘ ʩʫʤʘ ʝ ʨʘʚʥʘ ʥʘ ʝʜʠʥʠʮʘ. 

ɺʨʲʟʢʘʪʘ ʟʘ ʜʚʫʜʠʤʝʥʩʠʦʥʘʣʥʠʷ ʬʠʣʪʲʨ ʩʝ ʜʘʚʘ ʩ ʬʦʨʤʫʣʘʪʘ: 
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(23), 

ʢʲʜʝʪʦ ( , )h i j  ʝ ʬʠʣʪʨʠʨʘʥʘʪʘ ʩʪʦʡʥʦʩʪ ʚʲʚ ʚʲʟʝʣ ( , )h i j  ʦʪ ʤʨʝʞʘʪʘ, ʘ 

ʊ ʝ ʰʠʨʠʥʘʪʘ ʥʘ ʢʚʘʜʨʘʪʝʥ ʬʠʣʪʨʠʨʘʱ ʧʨʦʟʦʨʝʮ. 

ʇʘʨʘʤʝʪʨʠʪʝ ( )i  ʠ ( )j  ʧʦʣʫʯʘʚʘʪ ʩʪʦʡʥʦʩʪʠ ʩʧʦʨʝʜ ʩʭʝʤʘʪʘ ʥʘ ʌʠʛʫʨʘ 

3, ʠʣʶʩʪʨʠʨʘʱʘ ʬʠʣʪʲʨ ʩ ʨʘʟʤʝʨ 7 ʭ 7 ʪʦʯʢʠ. 

 

 
ʌʠʛʫʨʘ 2. ɽʜʥʦʜʠʤʝʥʩʠʦʥʘʣʝʥ ʬʠʣʪʲʨ ʥʘ ʍʘʥʠʥʛ ʟʘ 5 ʪʦʯʢʠ 

-2 -1 0 1 2

T

0.250

0.213

0.125

hi

i



3. ʆʧʠʩʘʥʠʝ ʥʘ ʚʲʟʧʨʠʝʪʠʷ ʤʝʪʦʜ (ʪʝʭʥʦʣʦʛʠʷ) ï ʤʦʪʠʚʠ ʠ ʘʨʛʫʤʝʥʪʠ  

 

63 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

¶ ʇʦʣʠʥʦʤʝʥ ʬʠʣʪʲʨ. 

ʇʨʠ ʠʟʢʣʶʯʚʘʥʝ ʠ ʠʟʛʣʘʞʜʘʥʝ ʥʘ ʛʝʦʬʠʟʠʯʥʠ ʥʘʙʣʶʜʝʥʠʷ, 

ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʥʘ ʤʨʝʞʠ, ʩʲʩʪʘʚʷʥʝ ʥʘ ʢʘʨʪʠ, ʠʟʯʠʩʣʷʚʘʥʝ ʥʘ ʧʨʦʠʟʚʦʜʥʠ 

ʦʪ ʧʦ-ʚʠʩʦʢ ʨʝʜ ʠ ʜʨʫʛʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʥʘ ʛʝʦʬʠʟʠʯʥʠʪʝ ʧʦʣʝʪʘ ʧʨʠ 

ʨʘʚʥʦʤʝʨʥʘ (ʠʣʠ ʢʚʘʟʠʨʘʚʥʦʤʝʨʥʘ) ʤʨʝʞʘ ʠ ʚʠʩʦʢʘ ʪʦʯʥʦʩʪ ʥʘ 

ʥʘʙʣʶʜʝʥʠʷʪʘ ʦʪ ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʝ ʝʬʝʢʪʠʚʥʦʪʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ 

ʥʘʙʣʶʜʘʚʘʥʘʪʘ ʬʫʥʢʮʠʷ ( )f x  ʧʦ ʜʲʣʞʠʥʘʪʘ ʥʘ ʣʠʥʠʷ (ʧʨʦʬʠʣ) ʩʲʩ ʩʪʲʧʢʘ 

xD, ʩʪʝʧʝʥʝʥ ʧʦʣʠʥʦʤ ʚ ʧʦʜʚʠʞʝʥ ʧʨʦʟʦʨʝʮ, ʚʢʣʶʯʚʘʱ k  ʥʘʢʣʶʜʝʥʠʷ: 
1

1 0( ) ...n n

n nf x a x a x a-

-= + + + (24) 

ʧʨʠ ʫʩʣʦʚʠʝʪʦ: 
1 2

1 0[ ( ) ... ] minn n

n nF f x a x a x a-

-= - - - - =ä  
(25), 

ʢʘʪʦ ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʨʝʰʝʥʠʝʪʦ ʥʘ ʩʠʩʪʝʤʘʪʘ ʥʦʨʤʘʣʥʠ ʫʨʘʚʥʝʥʠʷ: 

n n-1 00,  (j=a ,a ,...,a )
F

j

µ
=

µ  

(26) 

ʩʝ ʦʧʨʝʜʝʣʷʪ ʥʝʠʟʚʝʩʪʥʠʪʝ ʢʦʝʬʠʮʠʝʥʪʠ n n-1 0a ,a ,...,a.  

ɿʘ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʬʠʣʪʨʘʮʠʷʪʘ, ʦʩʥʦʚʘʥʘ ʥʘ ʧʦʣʠʥʦʤʥʘʪʘ 

ʘʧʨʦʢʩʠʤʘʮʠʷ, ʩʝ ʧʨʝʜʚʠʞʜʘ ʟʘʜʘʚʘʥʝʪʦ ʥʘ ʩʣʝʜʥʠʪʝ ʥʷʢʦʣʢʦ ʧʘʨʘʤʝʪʲʨʘ: 

o ʉʪʝʧʝʥ ʥʘ ʧʦʣʠʥʦʤʘ ï ʩʧʨʷʤʦ ʧʨʝʜʣʦʞʝʥʠʷ ʬʠʣʪʲʨ Ăʍʘʥʠʥʛñ, 

ʦʩʥʦʚʘʥ ʥʘ ʬʫʥʢʮʠʦʥʘʣʥʘ ʟʘʚʠʩʠʤʦʩʪ ʩ ʝʜʠʥʩʪʚʝʥ ʤʠʥʠʤʫʤ, 

ʧʦʣʠʥʦʤ ʦʪ ʚʪʦʨʘ, ʪʨʝʪʘ ʠ ʧʦ-ʚʠʩʦʢʘ ʩʪʝʧʝʥ, ʧʨʝʜʧʦʣʘʛʘ ʝʜʠʥ, ʜʚʘ 

ʠ ʧʦʚʝʯʝ ʣʦʢʘʣʥʠ ʤʠʥʠʤʫʤʠ ʥʘ ʧʦʣʝʪʦ; 

ʌʠʛʫʨʘ 3. ɼʚʫʜʠʤʝʥʩʠʦʥʘʣʝʥ ʬʠʣʪʲʨ ʥʘ ʍʘʥʠʥʛ ʟʘ 7 ʭ 7 ʪʦʯʢʠ 
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o ʈʘʟʤʝʨ ʥʘ ʬʠʣʪʨʠʨʘʱʠʷ ʧʨʦʮʦʨʝʮ ï ʧʦʜʭʦʜʷʱ ʟʘ ʬʠʣʪʨʘʮʠʷʪʘ ʝ 

ʧʨʦʟʦʨʝʮ ʩ ʥʝʯʝʪʝʥ ʙʨʦʡ ʚʲʟʣʠ m, ʯʠʠʪʦ ʙʨʦʡ ʝ ʧʦ-ʛʦʣʷʤ ʦʪ 

ʩʪʝʧʝʥʪʘ ʥʘ ʧʦʣʠʥʦʤʘ ʠ ʧʦ-ʤʘʣʲʢ ʦʪ ʨʘʟʤʝʨʘ ʥʘ ʨʝʜʘ/ʢʦʣʦʥʘʪʘ 

(r/c) ʥʘ ʤʨʝʞʘʪʘ, ʧʦ ʢʦʷʪʦ ʩʝ ʧʨʠʣʘʛʘ. ɺ ʨʘʤʢʠʪʝ ʥʘ ʬʠʣʪʨʠʨʘʱʠʷ 

ʧʨʦʟʦʨʝʮ ʩʝ ʠʟʯʠʩʣʷʚʘ ʥʦʚʘ ʩʪʦʡʥʦʩʪ ʥʘ ʮʝʥʪʨʘʣʥʠʷ ʚʲʟʝʣ ʥʘ ʙʘʟʘ 

ʘʧʨʦʢʩʠʤʠʨʘʱʘʪʘ ʚʩʠʯʢʠ, ʧʦʧʘʜʘʱʠ ʚ ʧʨʦʟʦʨʝʮʘ, ʚʲʟʣʠ ʬʫʥʢʮʠʷ. 

ʀʟʢʣʶʯʝʥʠʝ ʩʝ ʜʦʧʫʩʢʘ ʟʘ ʢʨʘʡʥʠʪʝ ʪʦʯʢʠ ʥʘ ʨʝʜʦʚʝʪʝ/ʢʦʣʦʥʠʪʝ, 

ʯʠʠʪʦ ʥʦʚʠ ʩʪʦʡʥʦʩʪʠ ʩʝ ʦʧʨʝʜʝʣʷʪ ʢʘʪʦ ʧʝʨʠʬʝʨʥʠ ʟʘ ʬʫʥʢʮʠʷʪʘ 

ʥʘ ʩʲʦʪʚʝʪʥʠʷ ʧʨʦʟʦʨʝʮ (ʌʠʛʫʨʘ 4). ʇʦʨʝʜʥʠʷʪ ʥʦʤʝʨ ʥʘ 

ʮʝʥʪʨʘʣʥʘʪʘ ʪʦʯʢʘ ʩʝ ʧʨʠʝʤʘ ʩʪʦʡʥʦʩʪʠ ʚ ʠʥʪʝʨʚʘʣʘ 

; 1
2 2

m m
r

è ø
- +é ù

ê ú, ʧʨʠʣʘʛʘʥʘ ʧʦ ʨʝʜʦʚʝ, ʠʣʠ 

; 1
2 2

m m
c

è ø
- +é ù

ê ú ʧʦ 

ʢʦʣʦʥʠ, ʢʘʪʦ 2

m

 ʩʝ ʟʘʢʨʲʛʣʷ ʢʲʤ ʧʦ-ʛʦʣʷʤʦʪʦ ʯʠʩʣʦ. ʌʠʣʪʲʨʲʪ 

ʤʦʞʝ ʣʝʩʥʦ ʜʘ ʩʝ ʧʨʠʣʦʞʠ ʠ ʚʲʚ ʚʘʨʠʘʥʪ ʥʘ ʥʝʨʝʛʫʣʷʨʥʠ 

ʨʘʟʩʪʦʷʥʠʷ ʤʝʞʜʫ ʪʦʯʢʠʪʝ, ʢʘʪʦ ʚʤʝʩʪʦ ʨʝʛʫʣʷʨʥʘʪʘ ʩʪʲʧʢʘ ʩʝ 

ʫʢʘʞʘʪ ʪʝʭʥʠʪʝ ʩʪʦʡʥʦʩʪʠ.  

 

 

ʌʠʛʫʨʘ 4. ɽʜʥʦʜʠʤʝʥʩʠʦʥʘʣʥʘ ʬʠʣʪʨʘʮʠʷ ʩ ʨʘʟʤʝʨ (ʙʨʦʡ ʚʲʟʣʠ) ʥʘ ʧʨʦʟʦʨʝʮʘ m=5 ʧʦ 

ʧʨʦʬʠʣ ʩ ʜʲʣʞʠʥʘ r 

 

ʇʨʝʜʣʦʞʝʥʠʝʪʦ ʟʘ ʜʚʫʤʝʨʝʥ ʚʘʨʠʘʥʪ ʥʘ ʬʠʣʪʲʨʘ ʚʢʣʶʯʚʘ 

ʠʟʯʠʩʣʷʚʘʥʝ ʥʘ ʥʦʚʠʪʝ ʩʪʦʡʥʦʩʪʠ ʚʲʚ ʚʩʷʢʘ ʪʦʯʢʘ ʚʝʜʥʲʞ ʧʦ 

ʥʘʜʣʲʞʥʠʪʝ ʧʨʦʬʠʣʠ ʥʘ ʤʨʝʞʘʪʘ ʠ ʚʪʦʨʠ ʧʲʪ ʧʦ ʥʘʧʨʝʯʥʠʪʝ. 

ʇʦʣʫʯʝʥʠʪʝ ʜʚʝ ʩʪʦʡʥʦʩʪʠ ʩʝ ʦʩʨʝʜʥʷʚʘʪ (ʌʠʛʫʨʘ 5). ɺ ʪʦʟʠ ʩʤʠʩʲʣ, 

ʪʦʚʘ ʧʨʝʜʣʦʞʝʥʠʝ ʩʝ ʨʘʟʣʠʯʘʚʘ ʦʪ ʧʦʩʦʯʝʥʠʷʪ ʛʦʨʝ ʜʚʫʤʝʨʝʥ ʚʘʨʠʘʥʪ 

ʥʘ Ăʍʘʥʠʥʛñ ʠ ʦʙʠʯʘʡʥʦ ʧʨʠʣʘʛʘʥʠʪʝ ʚ ʧʨʘʢʪʠʢʘʪʘ ʜʠʟʘʡʥʠ ʥʘ 

ʜʚʫʜʠʤʝʥʩʠʦʥʘʣʥʠ ʬʠʣʪʨʠ. ʉʲʱʝʚʨʝʤʝʥʥʦ ʪʦʟʠ ʚʘʨʠʘʥʪ ʧʨʝʜʣʘʛʘ 
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ʛʲʚʢʘʚʦʩʪ ʧʦ ʨʘʟʣʠʯʥʠʪʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʢʦʝʪʦ ʧʦʟʚʦʣʷʚʘ ʜʘ ʙʲʜʝ 

ʩʲʦʙʨʘʟʝʥ ʩ ʨʘʟʤʝʨʠʪʝ ʥʘ ʦʙʝʢʪʘ, ʢʘʢʪʦ ʠ ʜʘ ʙʲʜʝ ʜʠʨʝʢʪʥʦ ʧʨʠʣʦʞʝʥ 

ʚ ʯʘʩʪʥʠʪʝ ʩʣʫʯʘʠ ʥʘ ʠʟʤʝʨʚʘʥʠʷ ʧʦ ʧʨʦʬʠʣʠ, ʢʘʢʚʠʪʦ ʩʘ ʯʝʩʪʦ 

ʩʨʝʱʘʥʠ ʚ ʧʨʘʢʪʠʢʘʪʘ. 

o ɹʨʦʡ ʬʠʣʪʨʘʮʠʠ ï ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʥʝʢʦʣʢʦʢʨʘʪʥʦ ʧʨʠʣʘʛʘʥʝ ʥʘ 

ʛʦʨʥʠʪʝ ʧʘʨʘʤʝʪʨʠ, ʢʘʪʦ ʧʨʠ ʚʩʷʢʘ ʧʦʨʝʜʥʘ ʬʠʣʪʨʘʮʠʷ ʩʝ 

ʠʟʧʦʣʟʚʘʪ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʧʨʝʜʭʦʜʥʘʪʘ. 

 

 

ʌʠʛʫʨʘ 5. ɼʚʫʤʝʨʝʥ ʧʦʣʠʥʦʤʝʥ ʬʠʣʪʲʨ ʩ ʨʘʟʤʝʨʠ ʥʘ ʧʨʦʟʦʨʝʮʘ m=7 ʧʦ ʨʝʜʦʚʝ ʠ k=5 ʧʦ 

ʢʦʣʦʥʠ ʚ ʪʦʯʢʘ (i,j) 

  

3.4.3. ɸʥʘʣʠʟ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʜʘʥʥʠʪʝ 

ʇʨʦʮʝʜʫʨʠʪʝ ʧʦ ʦʙʨʘʙʦʪʢʘ ʥʘ ʜʘʥʥʠʪʝ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʚʩʷʢʘ ʝʜʥʘ ʦʪ 

ʛʨʘʚʠʪʘʮʠʦʥʥʠʪʝ ʢʘʨʪʠ ʚʢʣʶʯʚʘ ʜʦʧʫʩʢʘʥʝʪʦ, ʯʝ ʪʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʚʝʨʥʠ 

ʠʣʠ ʥʝ ʠ ʤʦʛʘʪ ʜʘ ʧʦʚʣʠʷʷʪ ʠʥʪʝʨʧʨʝʪʘʮʠʷʪʘ ʥʘ ʛʨʘʚʠʪʘʮʠʦʥʥʠʪʝ ʜʘʥʥʠ. 

ɿʘʪʦʚʘ ʧʦʜʛʦʪʦʚʢʘʪʘ ʠ ʢʘʯʝʩʪʚʝʥʠʷʪ ʘʥʘʣʠʟ ʥʘ ʚʩʷʢʘ ʢʘʨʪʘ ʤʦʞʝ ʜʘ ʩʘ 

ʠʟʧʦʣʟʚʘʪ ʟʘ ʠʜʝʥʪʠʬʠʮʠʨʘʥʝʪʦ ʥʘ ʦʪʢʣʦʥʝʥʠʷ ʠʣʠ ʘʥʦʤʘʣʠʠ, ʧʦʨʦʜʝʥʠ ʦʪ 

ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʜʘʥʥʠʪʝ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʙʠʭʘ ʤʦʛʣʠ ʜʘ ʙʲʜʘʪ ʠʟʩʣʝʜʚʘʥʠ 

ʢʘʯʝʩʪʚʘʪʘ ʥʘ ʧʨʝʜʣʦʞʝʥʠʪʝ ʧʦ-ʛʦʨʝ ʤʝʪʦʜʠ ʟʘ ʬʠʣʪʨʘʮʠʷ. 

ɺʩʷʢʦ ʚʥʝʟʘʧʥʦ ʥʘʨʫʰʝʥʠʝ ʥʘ ʢʘʨʪʠʥʘʪʘ, ʢʦʷʪʦ ʘʥʦʤʘʣʠʠʪʝ Ăɹʫʛʝñ 

ʧʨʝʜʩʪʘʚʷ, ʤʦʞʝ ʜʘ ʧʦʜʩʢʘʟʚʘ ʥʘʣʠʯʠʝʪʦ ʥʘ ʛʨʝʰʢʘ ʠ ʟʘʩʣʫʞʘʚʘ ʧʨʦʚʝʨʢʘ. 
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ɻʨʝʰʢʠʪʝ ʤʦʛʘʪ ʜʘ ʩʝ ʜʲʣʞʘʪ ʥʘ ʧʨʦʙʣʝʤ ʚ ʦʪʜʝʣʥʘ ʩʪʘʥʮʠʷ, 

ʠʥʩʪʨʫʤʝʥʪʘʣʥʠʷ ʜʨʝʡʬ ʚ ʨʘʤʢʠʪʝ ʥʘ ʜʘʜʝʥ ʨʝʡʩ, ʛʨʝʰʥʘ ʢʦʪʘ ʠ ʪ.ʥ.  

ʈʘʟʛʨʘʥʠʯʘʚʘʥʝʪʦ ʥʘ ʛʨʝʰʢʠʪʝ ʦʪ ʘʥʦʤʘʣʠʠʪʝ, ʧʦʨʦʜʝʥʠ ʦʪ ʨʝʘʣʥʠ 

ʦʙʝʢʪʠ, ʝ ʩʣʦʞʝʥ ʧʨʦʮʝʩ, ʥʦ ʚʩʝ ʧʘʢ ʠʤʘ ʥʷʢʦʠ ʭʘʨʘʢʪʝʨʥʠ ʙʝʣʝʟʠ, ʢʦʠʪʦ ʜʘ 

ʧʦʩʣʫʞʘʪ ʢʘʪʦ ʥʘʩʦʢʘ. ʇʨʠ ʛʨʘʚʠʤʝʪʨʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʩ ʛʦʣʝʤʠ ʨʘʟʩʪʦʷʥʠʷ 

ʤʝʞʜʫ ʩʪʘʥʮʠʠʪʝ ʝ ʥʘʧʲʣʥʦ ʚʲʟʤʦʞʥʦ ʥʘʣʠʯʠʝʪʦ ʥʘ ʥʷʢʦʣʢʦ ʪʦʯʢʠ ʩʲʩ 

ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʚʠʩʦʢʠ/ʥʠʩʢʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʘʥʦʤʘʣʠʷʪʘ ʩʧʨʷʤʦ ʦʩʪʘʥʘʣʠʪʝ. 

ʇʨʠ ʜʝʪʘʡʣʥʠʪʝ ʤʠʢʨʦʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʩʥʠʤʢʠ ʦʙʘʯʝ ʥʝ ʝ ʥʦʨʤʘʣʥʦ ʜʘ ʠʤʘ 

ʦʪʜʝʣʥʠ ʩʪʘʥʮʠʠ ʩ ʨʷʟʢʦ ʨʘʟʣʠʯʘʚʘʱʠ ʩʝ ʩʪʦʡʥʦʩʪʠ. ɻʦʣʝʤʠʥʘʪʘ ʥʘ 

ʘʥʦʤʘʣʥʠʪʝ ʪʝʣʘ ʠ ʨʝʘʣʠʩʪʠʯʥʠʪʝ ʧʣʲʪʥʦʩʪʥʠ ʚʘʨʠʘʮʠʠ ʧʦʩʪʘʚʷʪ 

ʦʛʨʘʥʠʯʝʥʠʝ ʚʲʨʭʫ ʨʘʟʤʝʨʘ ʥʘ ʚʘʨʠʘʮʠʠʪʝ ʤʝʞʜʫ ʩʪʘʥʮʠʠʪʝ. 

ʇʨʠʟʥʘʮʠʪʝ, ʢʦʠʪʦ ʧʦʜʩʢʘʟʚʘʪ ʧʨʦʙʣʝʤ ʩ ʜʘʥʥʠʪʝ, ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 

ʢʣʘʩʠʬʠʮʠʨʘʥʠ ʚ ʩʣʝʜʥʠʪʝ ʛʨʫʧʠ (Murray, 2001): 

¶ ɸʥʘʣʠʟ ʥʘ ʪʝʥʜʝʥʮʠʷʪʘ ï ʘʥʦʤʘʣʠʠ, ʢʦʠʪʦ ʥʝ ʩʣʝʜʚʘʪ ʦʢʦʣʥʘʪʘ 

ʪʝʥʜʝʥʮʠʷ, ʩʘ ʧʦʜʦʟʨʠʪʝʣʥʠ. 

¶ ʊʝʨʝʥʥʘ ʢʦʨʝʣʘʮʠʷ ï ʘʥʦʤʘʣʠʠʪʝ ʥʘʜ ʥʷʢʦʠ ʪʝʨʝʥʠ ʠʤʘʪ ʦʪʣʠʯʠʪʝʣʝʥ 

ʭʘʨʘʢʪʝʨ ʠ ʚʩʠʯʢʦ, ʢʦʝʪʦ ʥʝ ʩʝ ʩʲʯʝʪʘʚʘ ʩ ʥʝʛʦ, ʩʣʝʜʚʘ ʜʘ ʙʲʜʝ 

ʧʨʦʚʝʨʝʥʦ. ɺ ʥʷʢʦʠ ʨʘʡʦʥʠ ʭʘʨʘʢʪʝʨʲʪ ʝ ʚʠʩʦʢʦʯʝʩʪʦʪʝʥ ʠ 

ʨʘʟʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʩʪʘʥʮʠʠʪʝ ʤʦʞʝ ʜʘ ʥʝ ʧʨʝʜʩʪʘʚʷ ʭʘʨʘʢʪʝʨʲʪ ʤʫ. 

¶ ɻʝʦʣʦʞʢʠʪʝ ʦʯʘʢʚʘʥʠʷ ï ʛʝʦʣʦʛʠʷʪʘ ʚ ʨʘʡʦʥʘ ʧʦʜʩʢʘʟʚʘ 

ʥʘʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʘʥʦʤʘʣʠʠʪʝ ʠ ʧʦʪʝʥʮʠʘʣʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʜʲʣʛʠ 

ʣʠʥʝʡʥʠ ʦʙʝʢʪʠ ʠʣʠ ʤʘʣʢʠ ʚʠʩʦʢʦʯʝʩʪʦʪʥʠ ʦʙʝʢʪʠ. 

ɽʜʠʥ ʥʘʜʝʞʜʝʥ ʥʘʙʦʨ ʦʪ ʜʘʥʥʠ ʙʠ ʪʨʷʙʚʘʣʦ ʜʘ ʧʨʠʪʝʞʘʚʘ ʩʣʝʜʥʠʪʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

¶ ɼʘʥʥʠʪʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʦʤʝʥʷʪ ʧʣʘʚʥʦ; 

¶ ɿʥʘʯʠʪʝʣʥʠʪʝ ʘʥʦʤʘʣʠʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʚ ʧʦʚʝʯʝ ʦʪ ʝʜʥʘ 

ʩʪʘʥʮʠʠ; 

¶ ɸʥʦʤʘʣʠʠʪʝ ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʣʝʜʚʘʪ ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʨʝʡʩʦʚʝ; 

¶ ʊʝʥʜʝʥʮʠʠʪʝ ʪʨʷʙʚʘ ʜʘ ʧʨʝʤʠʥʘʚʘʪ ʧʣʘʚʥʦ ʤʝʞʜʫ ʦʪʜʝʣʥʠʪʝ ʨʝʡʩʦʚʝ; 

¶ ʍʘʨʘʢʪʝʨʲʪ ʥʘ ʘʥʦʤʘʣʠʠʪʝ ʥʝ ʪʨʷʙʚʘ ʜʘ ʝ ʚ ʢʦʥʬʣʠʢʪ ʩ ʛʝʦʣʦʞʢʘʪʘ 

ʠʥʬʦʨʤʘʮʠʷ. 

 

3.4.4. ʃʦʢʘʣʠʟʠʨʘʥʝ ʥʘ ʢʫʭʠʥʠ 

ɸʥʘʣʠʟʲʪ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʜʘʥʥʠʪʝ ʠ ʦʪʩʪʨʘʥʷʚʘʥʝʪʦ ʥʘ ʛʨʝʰʢʠʪʝ 

ʩʣʝʜʚʘ ʜʘ ʜʦʚʝʜʝ ʜʦ ʝʜʥʘ ʠʟʯʠʩʪʝʥʘ ʢʘʨʪʠʥʘ ʥʘ ʘʥʦʤʘʣʠʠʪʝ Ăɹʫʛʝñ. 
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ʀʥʪʝʨʧʨʝʪʘʮʠʷʪʘ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʜʘʥʥʠ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʩ ʧʦʤʦʱʪʘ ʥʘ 

ʧʨʝʢʠ ʠ ʢʦʩʚʝʥʠ ʤʝʪʦʜʠ. ʇʨʝʢʠʪʝ ʤʝʪʦʜʠ ʟʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʩʝ ʦʩʥʦʚʘʚʘʪ ʥʘ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʧʦʣʫʯʝʥʘʪʘ ʦʪ ʛʨʘʚʠʪʘʮʠʦʥʥʘʪʘ ʘʥʦʤʘʣʠʷ ʠʥʬʦʨʤʘʮʠʷ ʟʘ 

ʘʥʦʤʘʣʥʦʪʦ ʪʷʣʦ. ʊʝ ʚʢʣʶʯʚʘʪ ʦʮʝʥʢʘ ʥʘ ʜʲʣʙʦʯʠʥʘʪʘ, ʠʟʣʠʰʥʘʪʘ ʤʘʩʘ 

(ʨʘʟʣʠʢʘʪʘ ʚ ʤʘʩʘʪʘ ʥʘ ʘʥʦʤʘʣʥʦʪʦ ʪʷʣʦ ʠ ʦʢʦʣʥʘʪʘ ʩʢʘʣʘ) ʠ ʦʮʝʥʢʘ ʥʘ 

ʨʘʟʤʝʨʘ. 

ʇʨʠ ʢʦʩʚʝʥʘʪʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʪʷʣʦ, ʧʨʝʜʠʟʚʠʢʚʘʱʦ ʛʨʘʚʠʪʘʮʠʦʥʥʘ 

ʘʥʦʤʘʣʠʷ, ʩʝ ʘʧʨʦʢʩʠʤʠʨʘ ʦʪ ʤʦʜʝʣ, ʯʠʷʪʦ ʪʝʦʨʝʪʠʯʥʘ ʘʥʦʤʘʣʠʷ ʩʝ 

ʠʟʯʠʩʣʷʚʘ, ʠ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʤʦʜʝʣʥʦʪʦ ʪʷʣʦ ʩʝ ʠʟʤʝʥʷʪ, ʜʦʢʘʪʦ ʠʟʯʠʩʣʝʥʘʪʘ 

ʘʥʦʤʘʣʠʷ ʥʝ ʩʲʚʧʘʜʥʝ ʤʘʢʩʠʤʘʣʥʦ ʜʦʙʨʝ ʩ ʥʘʙʣʶʜʘʚʘʥʘʪʘ. ɼʦʢʦʣʢʦʪʦ ʪʦʚʘ 

ʝ ʩʚʲʨʟʘʥʦ ʩ ʥʝʝʜʥʦʟʥʘʯʥʦʩʪʪʘ ʚ ʨʝʰʝʥʠʝʪʦ ʥʘ ʦʙʨʘʪʥʘʪʘ ʟʘʜʘʯʘ, ʧʦʣʫʯʝʥʠʷʪ 

ʤʦʜʝʣ ʥʝ ʩʝ ʷʚʷʚʘ ʝʜʠʥʩʪʚʝʥʦ ʚʲʟʤʦʞʝʥ ʚʘʨʠʘʥʪ ʟʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷ. 

ʈʘʟʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʦʙʝʢʪʠ ʧʦʩʨʝʜʩʪʚʦʤ ʢʘʨʪʠ ʩ ʘʥʦʤʘʣʠʠʪʝ Ăɹʫʛʝñ 

ʤʦʞʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʠ ʯʨʝʟ ʚʠʟʫʘʣʝʥ ʘʥʘʣʠʟ ʜʘʥʥʠʪʝ. ɿʥʘʯʠʪʝʣʥʦ ʧʦ-ʤʘʣʢʘ 

ʧʣʲʪʥʦʩʪ ʥʘ ʢʫʭʠʥʠʪʝ ʩʧʨʷʤʦ ʦʙʢʨʲʞʘʚʘʱʘʪʘ ʛʠ ʩʨʝʜʘ ʝ ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ 

ʟʥʘʯʠʪʝʣʥʠ ʦʪʨʠʮʘʪʝʣʥʠ ʘʥʦʤʘʣʠʠ.  

ɾʝʣʘʪʝʣʥʦ ʝ ʠʥʪʝʨʧʨʝʪʘʮʠʷʪʘ ʜʘ ʩʝ ʜʦʧʲʣʥʠ ʩ ʦʛʨʘʥʠʯʘʚʘʱʠ ʫʩʣʦʚʠʷ, 

ʠʜʚʘʱʠ ʦʪ ʧʦʚʲʨʭʥʦʩʪʥʘʪʘ ʛʝʦʣʦʛʠʷ, ʛʝʦʤʦʨʬʦʣʦʛʠʷ, ʨʘʟʣʠʯʥʠ ʛʝʦʬʠʟʠʯʥʠ 

ʜʘʥʥʠ ʠ ʜʨ. ɺ ʫʩʣʦʚʠʷʪʘ ʥʘ ʢʘʨʩʪʦʚʠ ʩʠʩʪʝʤʠ ʩ ʨʘʟʚʠʪʠ ʧʝʱʝʨʠ, ʙʠ ʤʦʛʣʦ ʜʘ 

ʩʝ ʠʟʚʲʨʰʠ ʢʘʣʠʙʨʠʨʘʥʝ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʠʟʤʝʨʚʘʥʠʷ ʥʘ ʧʦʚʲʨʭʥʦʩʪʪʘ 

ʥʘʜ ʧʝʱʝʨʘ ʩ ʥʘʣʠʯʝʥ ʪʨʠʤʝʨʝʥ ʤʦʜʝʣ. ʇʦʣʫʯʝʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘʜ ʠʟʚʝʩʪʥʠʷ 

ʦʙʝʢʪ ʚ ʩʲʧʦʩʪʘʚʢʘ ʩ ʢʦʥʢʨʝʪʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ ʪʷʣʦʪʦ ʦʩʠʛʫʨʷʚʘʪ ʮʝʥʥʘ 

ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘʪʘ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ ʤʝʪʦʜʘ ʠ ʙʠʭʘ ʤʦʛʣʠ ʜʘ ʩʝ 

ʠʥʪʝʛʨʠʨʘʪ ʚ ʠʥʪʝʨʧʨʝʪʘʮʠʷʪʘ ʥʘʜ ʥʝʠʟʚʝʩʪʥʠ ʪʝʨʠʪʦʨʠʠ. 

ʇʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʚʲʚ 

ʚʠʜ ʥʘ ʢʘʨʪʘ ʣʝʩʥʦ ʤʦʞʝ ʜʘ ʩʝ ʠʥʪʝʛʨʠʨʘ ʚ ʝʜʥʘ ʩʲʚʨʝʤʝʥʥʘ ɻʀʉ ʩʠʩʪʝʤʘ. 

ʆʪ ʝʜʥʘ ʩʪʨʘʥʘ, ʧʦʜʦʙʥʦ ʜʝʡʩʪʚʠʝ ʱʝ ʧʦʜʧʦʤʦʛʥʝ ʩʲʧʦʩʪʘʚʢʘʪʘ ʥʘ 

ʨʘʟʣʠʯʥʠʪʝ ʚʠʜʦʚʝ ʜʘʥʥʠ ʟʘ ʢʦʥʢʨʝʪʥʠʷ ʦʙʝʢʪ. ʆʪ ʜʨʫʛʘ, ʠʥʬʦʨʤʘʮʠʷʪʘ ʦʪ 

ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʨʘʟʣʠʯʥʠ ʪʝʨʠʪʦʨʠʠ ʱʝ ʙʲʜʝ ʩʲʯʝʪʘʥʘ ʚ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ 

ʝʜʥʘ ʮʷʣʦʩʪʥʘ ʢʘʨʪʠʥʘ ʟʘ ʧʦʜʟʝʤʥʠʪʝ ʩʪʨʫʢʪʫʨʠ. 

 

3.5. ʆɹʆɹʑɽʅʀɽ 

ʋʪʚʲʨʜʝʥʘʪʘ ʚ ʛʝʦʬʠʟʠʯʥʘʪʘ ʧʨʘʢʪʠʢʘ ʪʝʭʥʦʣʦʛʠʷ ʟʘ ʧʣʘʥʠʨʘʥʝ, 

ʨʝʘʣʠʟʘʮʠʷ ʠ ʦʙʨʘʙʦʪʢʘ ʥʘ ʤʠʢʨʦʛʨʘʚʠʤʝʪʨʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʝ ʜʦʙʨʘ 

ʨʘʙʦʪʥʘ ʦʩʥʦʚʘ. ʉ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʠʟʨʘʚʥʝʥʠʝ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ 

ʠʟʤʝʨʚʘʥʠʷ ʧʦ ʄʅʄʂ ʟʘ ʠʟʯʠʩʣʷʚʘʥʝ ʥʘ ʩʠʣʘʪʘ ʥʘ ʪʝʞʝʩʪʪʘ ʚ ʩʪʘʥʮʠʠʪʝ ʩʝ 
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ʚʲʚʝʞʜʘʪ ʘʥʘʣʠʪʠʯʥʠ ʫʩʣʦʚʠʷ, ʩ ʢʦʝʪʦ ʩʝ ʟʘʤʝʥʷ ʩʣʫʯʘʡʥʦʩʪʪʘ ʚ ʩʠʛʫʨʥʦʩʪʪʘ 

ʚ ʨʝʰʝʥʠʝʪʦ.  

ʅʘʣʠʯʠʝʪʦ ʥʘ ʥʝʠʟʙʝʞʝʥ ʠʥʩʪʨʫʤʝʥʪʘʣʝʥ ʜʨʝʡʬ ʠʟʠʩʢʚʘ ʩʧʝʮʠʘʣʥʦ 

ʚʥʠʤʘʥʠʝ, ʧʦʨʘʜʠ ʩʠʩʪʝʤʘʪʠʯʥʠʷ ʭʘʨʘʢʪʝʨ ʥʘ ʛʨʝʰʢʠʪʝ, ʢʦʠʪʦ ʧʦʨʘʞʜʘ. 

ʊʦʚʘ ʦʙʫʩʣʘʚʷ ʜʚʘ ʚʘʨʠʘʥʪʘ ʥʘ ʦʙʨʘʙʦʪʢʘ ʧʦ ʄʅʄʂ ï ʧʲʨʚʠ, ʩ 

ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʦʧʨʝʜʝʣʝʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʜʨʝʡʬʘ ʠ, ʚʪʦʨʠ, ʩ ʠʟʯʠʩʣʷʚʘʥʝʪʦ ʤʫ 

ʢʘʪʦ ʝʣʝʤʝʥʪ ʥʘ ʠʟʨʘʚʥʝʥʠʝʪʦ. 

ʂʨʘʡʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʪ ʦʙʨʘʙʦʪʢʘʪʘ ï ʘʥʦʤʘʣʠʠʪʝ Ăɹʫʛʝñ, ʩʘ ʦʪ ʠʥʪʝʨʝʩ 

ʟʘ ʣʦʢʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʘʥʦʤʘʣʥʦ ʪʷʣʦ. ʇʦʨʘʜʠ ʚʠʩʦʢʘʪʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ʥʘ 

ʤʝʪʦʜʘ ʪʝ ʯʝʩʪʦ ʩʪʨʘʜʘʪ ʦʪ ʛʨʝʰʢʠ, ʢʦʠʪʦ ʟʘʪʨʫʜʥʷʚʘʪ ʠʥʪʝʨʧʨʝʪʘʮʠʷʪʘ. 

ʏʨʝʟ ʬʠʣʪʨʘʮʠʷ ʩ ʧʦʜʭʦʜʷʱʠ ʤʝʪʦʜʠ ʠ ʧʘʨʘʤʝʪʨʠ ʪʷʭʥʦʪʦ ʚʣʠʷʥʠʝ ʙʠ ʤʦʛʣʦ 

ʜʘ ʩʝ ʨʝʜʫʮʠʨʘ. ʉ ʧʨʝʜʣʦʞʝʥʠʷ ʤʝʪʦʜ Ăʍʘʥʠʥʛñ ʩʪʦʡʥʦʩʪʠʪʝ ʩʘ 

ʘʧʨʦʢʩʠʤʠʨʘʥʠ ʩ ʢʨʠʚʘ, ʢʦʷʪʦ ʧʦʜʭʦʞʜʘ ʥʘ ʧʨʠʨʦʜʘʪʘ ʥʘ ʘʥʦʤʘʣʠʷʪʘ, ʧʨʠ 

ʬʠʣʪʨʠʨʘʱ ʢʚʘʜʨʘʪʝʥ ʧʨʦʟʦʨʝʮ ʩ ʠʟʙʨʘʥ ʨʘʟʤʝʨ. ʇʦʣʠʥʦʤʥʠʷʪ ʬʠʣʪʲʨ, ʦʪ 

ʜʨʫʛʘ ʩʪʨʘʥʘ, ʧʨʝʜʣʘʛʘ ʛʲʚʢʘʚʦʩʪ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʘʧʨʦʢʩʠʤʠʨʘʱʘʪʘ 

ʬʫʥʢʮʠʷ, ʨʘʟʤʝʨʘ ʥʘ ʧʨʦʟʦʨʝʮʘ ʠ ʙʨʦʷ ʬʠʣʪʨʘʮʠʠ. ʈʝʘʣʠʟʘʮʠʷʪʘ ʥʘ 

ʧʣʦʱʥʘʪʘ ʦʙʨʘʙʦʪʢʘ ʝ ʙʘʟʠʨʘʥʘ ʥʘ ʥʘʜʣʲʞʥʠʪʝ ʠ ʥʘʧʨʝʯʥʠʪʝ ʧʨʦʬʠʣʠ ʥʘ 

ʤʨʝʞʘʪʘ, ʢʘʪʦ ʚ ʯʘʩʪʥʠʷ ʩʣʫʯʘʡ ʧʦʟʚʦʣʷʚʘ ʬʠʣʪʨʘʮʠʷ ʩʘʤʦ ʧʦ ʧʨʦʬʠʣʠ. 

ɺ ʫʩʣʦʚʠʷʪʘ ʥʘ ʢʘʨʩʪʦʚʠ ʩʠʩʪʝʤʠ ʩ ʨʘʟʚʠʪʠ ʧʝʱʝʨʠ ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ 

ʜʘʥʥʥʠ ʝ ʧʦʜʭʦʜʷʱʦ ʜʘ ʩʝ ʢʘʣʠʙʨʠʨʘʪ ʩ ʥʘʙʣʶʜʝʥʠʷ ʥʘʜ ʦʙʝʢʪʠ ʩ ʥʘʣʠʯʝʥ 

ʪʨʠʤʝʨʝʥ ʤʦʜʝʣ ʠʣʠ ʜʘʥʥʠ ʦʪ ʜʨʫʛʠ ʤʝʪʦʜʠ. ʂʦʤʧʣʝʢʩʥʘʪʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷ 

ʤʦʞʝ ʜʘ ʩʝ ʧʦʜʧʦʤʦʛʥʝ ʩʲʩ ʩʨʝʜʩʪʚʘʪʘ ʥʘ ʩʲʚʨʝʤʝʥʥʠʪʝ ɻʀʉ ʪʝʭʥʦʣʦʛʠʠ, 

ʢʘʪʦ ʚʠʜʲʪ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʧʨʝʜʧʦʣʘʛʘ ʠʥʪʝʛʨʠʨʘʥʝʪʦ ʠʤ ʩ 

ʣʝʢʦʪʘ ʚ ʝʜʥʘ ʪʘʢʘʚʘ ʩʠʩʪʝʤʘ. 
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4. ʆʇʀʉɸʅʀɽ ʅɸ ʈɸʁʆʅɸ ï ʌʀɿʀʂʆ-ɻɽʆɻʈɸʌʉʂʀ ʀ 

ɻɽʆʃʆɾʂʀ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ 

ʆʧʪʠʤʠʟʠʨʘʥʘʪʘ ʪʝʭʥʦʣʦʛʠʷ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘʣʠʯʠʝʪʦ ʥʘ ʢʫʭʠʥʠ ʚ 

ʢʘʨʩʪʦʚʠ ʩʠʩʪʝʤʠ ʝ ʦʙʝʱʘʚʘʱʦ ʩʨʝʜʩʪʚʦ, ʥʦ ʩʘʤʦʮʝʣʥʦʪʦ Ⱬ ʧʨʠʣʘʛʘʥʝ ʙʝʟ 

ʧʨʝʜʚʘʨʠʪʝʣʥʘ ʦʮʝʥʢʘ ʥʘ ʨʘʡʦʥʘ ʙʠ ʙʠʣʦ ʧʨʦʩʪʦ ʨʘʟʭʠʱʝʥʠʝ ʥʘ ʨʝʩʫʨʩʠ. ɿʘ 

ʦʙʝʢʪ ʥʘ ʥʘʩʪʦʷʱʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʩʘ ʠʟʙʨʘʥʠ ʧʝʱʝʨʠʪʝ ʧʦʨʘʜʠ ʪʷʭʥʘʪʘ 

ʟʥʘʯʠʤʦʩʪ ʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʥʘ ʩʨʝʜʘʪʘ, ʚ ʢʦʷʪʦ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ. ʊʲʡ 

ʢʘʪʦ ʪʝ ʥʝ ʩʝ ʩʨʝʱʘʪ ʥʘʚʩʷʢʲʜʝ ʚʲʚ ʚʘʨʦʚʠʢʘ, ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʧʦʜʦʙʥʦ 

ʤʝʨʦʧʨʠʷʪʠʝ ʩʣʝʜʚʘ ʜʘ ʙʲʜʝ ʦʙʦʩʥʦʚʘʥʦ ʩ ʧʨʝʜʚʘʨʠʪʝʣʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ. ɺ 

ʧʦ-ʜʝʪʘʡʣʝʥ ʘʩʧʝʢʪ ʪʝʟʠ ʜʘʥʥʠ ʩʘ ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʧʣʘʥʠʨʘʥʝ ʥʘ ʠʟʤʝʨʚʘʥʠʷ 

ʠ ʧʦʩʣʝʜʚʘʱʘʪʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ. 

ɺ ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ 50 ʛʦʜʠʥʠ ʩʘ ʧʨʦʫʯʝʥʠ ʧʝʱʝʨʠ ʩ 

ʦʙʱʘ ʜʲʣʞʠʥʘ ʦʢʦʣʦ 30 000 km, ʢʦʝʪʦ ʝ ʝʜʚʘ ʤʘʣʢʘ ʯʘʩʪ ʦʪ ʛʝʦʣʦʞʢʠʪʝ 

ʧʨʦʛʥʦʟʠ ʟʘ ʥʘʣʠʯʠʝʪʦ ʥʘ ʧʨʠʙʣʠʟʠʪʝʣʥʦ 10 000 000 km ʝʩʪʝʩʪʚʝʥʠ ʧʝʱʝʨʥʠ 

ʛʘʣʝʨʠʠ (Sauro, 2015). ʅʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ɹʘʣʢʘʥʩʢʠʷ ʧʦʣʫʦʩʪʨʦʚ ʩʘ 

ʠʟʩʣʝʜʚʘʥʠ ʠ ʢʘʨʪʠʨʘʥʠ ʥʘʜ 20 000 ʧʝʱʝʨʠ (Gunn, 2004). ʊʦʚʘ ʩʝ ʜʲʣʞʠ 

ʧʨʝʜʠ ʚʩʠʯʢʦ ʥʘ ʜʲʣʛʦʛʦʜʠʰʥʠʪʝ ʪʨʘʜʠʮʠʠ ʚ ʩʧʝʣʝʦʣʦʞʢʠʪʝ ʧʨʦʫʯʚʘʥʠʷ. 

ʅʘʡ-ʨʘʥʥʠʪʝ ʩʚʝʜʝʥʠʷ ʟʘ ʧʝʱʝʨʠʪʝ ʫ ʥʘʩ ʜʘʪʠʨʘʪ ʦʪ 1640 ʛ. ʚ ʨʲʢʦʧʠʩʘ ʥʘ 

ʇʝʪʲʨ ɹʦʛʜʘʥ (ɼʝʣʯʝʚ, 1979). ʇʨʝʟ XIX ʚ. ʩʝ ʧʦʷʚʷʚʘʪ ʥʷʢʦʣʢʦ ʟʥʘʯʠʤʠ 

ʪʨʫʜʘ ʥʘ ʙʨʘʪʷʪʘ ʍʝʨʤʘʥ ʠ ʂʘʨʝʣ ʐʢʦʨʧʠʣ ʩʲʩ ʩʲʱʝʩʪʚʝʥʘ ʧʦʟʥʘʚʘʪʝʣʥʘ ʠ 

ʥʘʫʯʥʘ ʩʪʦʡʥʦʩʪ ʟʘ ʥʷʢʦʠ ʦʪ ʧʝʱʝʨʠʪʝ ʫ ʥʘʩ, ʘ ʧʨʝʟ ʩʣʝʜʚʘʱʠʪʝ ʜʝʩʝʪʠʣʝʪʠʷ 

ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʷ ʠʥʪʝʨʝʩ ʜʦʚʝʞʜʘ ʜʦ ʦʱʝ ʤʥʦʛʦ ʦʪʢʨʠʪʠʷ. 

ʂʘʨʙʦʥʘʪʥʠ ʩʢʘʣʠ, ʢʦʠʪʦ ʩʘ ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʢʫʭʠʥʠ, 

ʧʦʢʨʠʚʘʪ 24% ʦʪ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʩʪʨʘʥʘʪʘ ʥʠ (Gunn, 2004). ɺ ʪʷʭ ʩʘ ʦʪʢʨʠʪʠ 

ʥʘʜ 5 000 ʧʝʱʝʨʠ.  

ʉʪʨʘʥʘʪʘ ʥʠ ʝ ʧʦʜʝʣʝʥʘ ʥʘ ʯʝʪʠʨʠ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʩʢʠ ʦʙʣʘʩʪʠ: ʆʙʣʘʩʪ 

ʥʘ ɼʫʥʘʚʩʢʘʪʘ ʨʘʚʥʠʥʘ, ʉʪʘʨʦʧʣʘʥʠʥʩʢʘ ʦʙʣʘʩʪ, ʇʨʝʭʦʜʥʘ (ʉʨʝʜʥʦʛʦʨʩʢʦ-

ʊʨʘʢʠʡʩʢʘ) ʦʙʣʘʩʪ ʠ ʈʠʣʦ-ʈʦʜʦʧʩʢʘ ʦʙʣʘʩʪ, ʢʦʠʪʦ ʩʲʩ ʩʚʦʝʪʦ ʩʧʝʮʠʬʠʯʥʦ 

ʤʦʨʬʦʩʪʨʫʢʪʫʨʥʦ ʨʘʟʚʠʪʠʝ, ʜʘʚʘʪ ʦʪʨʘʞʝʥʠʝ ʚʲʨʭʫ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʢʘʨʩʪʘ ʠ 

ʩʚʲʨʟʘʥʠʪʝ ʩ ʥʝʛʦ ʧʝʱʝʨʠ (ʇʦʧʦʚ, 1982). ʅʘʡ-ʩʣʦʞʥʘ ʚ ʛʝʦʣʦʞʢʦ ʦʪʥʦʰʝʥʠʝ 

ʝ ʇʨʝʭʦʜʥʘʪʘ ʦʙʣʘʩʪ, ʪʲʡ ʢʘʪʦ ʪʷ ʩʝ ʥʘʤʠʨʘ ʤʝʞʜʫ ʤʣʘʜʦʥʘʛʲʥʘʪʘʪʘ 

ʉʪʘʨʦʧʣʘʥʠʥʩʢʘ ʦʙʣʘʩʪ ʠ ʈʠʣʦ-ʈʦʜʦʧʩʢʠʷ ʤʘʩʠʚ. ɺ ʥʝʷ ʝ ʦʙʨʘʟʫʚʘʥʘ 

ʤʥʦʛʦʝʪʘʞʥʘʪʘ, ʩʣʦʞʥʘ ʠ ʪʨʫʜʥʦʜʦʩʪʲʧʥʘ ʧʝʱʝʨʥʘ ʩʠʩʪʝʤʘ ʥʘ ɼʫʭʣʘʪʘ. 

ʅʝʡʥʠʪʝ ʨʘʟʤʝʨʠ ʠ ʤʥʦʛʦʢʨʘʪʥʦ ʧʦ-ʛʦʣʷʤʦʪʦ Ăʙʷʣʦñ ʧʝʪʥʦ ʚ ʨʘʡʦʥʘ 

ʧʨʦʚʦʢʠʨʘʪ ʦʙʷʩʥʠʤ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʠʥʪʝʨʝʩ.
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4.1. ʈɽʃɽʌ, ʆɹʑ ɻɽʆʃʆɾʂʀ ʀ ʍʀɼʈʆɻɽʆʃʆɾʂʀ ʉʊʈʆɽɾ ʅɸ 

ɹʆʉʅɽʐʂʀʗ ʂɸʈʉʊʆɺ ʈɸʁʆʅ 

ɹʦʩʥʝʰʢʠʷʪ ʢʘʨʩʪʦʚ ʨʘʡʦʥ ʟʘʝʤʘ ʧʣʘʥʠʥʘʪʘ ɻʦʣʦ ɹʲʨʜʦ ʠ ʯʘʩʪ ʦʪ 

ʶʞʥʠʪʝ ʩʢʣʦʥʦʚʝ ʥʘ ɺʠʪʦʰʘ (ʄʠʭʘʡʣʦʚʘ, 2006). ʅʝʛʦʚʘʪʘ ʧʣʦʱ ʝ ʦʢʦʣʦ 30 

km2, ʘ ʦʢʘʨʩʪʝʥʠʪʝ ʩʢʘʣʠ ï ʚʘʨʦʚʠʮʠ ʠ ʜʦʣʦʤʠʪʠ, ʟʘʝʤʘʪ 23 ʢʤ2 ʦʪ ʪʷʭ (ʧʦ 

ʜʘʥʥʠ ʦʪ ɼʠʨʝʢʮʠʷʪʘ ʥʘ ʇʨʠʨʦʜʝʥ ʧʘʨʢ Ăɺʠʪʦʰʘñ). ʈʝʣʝʬʲʪ ʝ ʧʣʘʥʠʥʩʢʠ, 

ʢʘʪʦ ʥʘʜʤʦʨʩʢʘʪʘ ʤʫ ʚʠʩʦʯʠʥʘ ʚʘʨʠʨʘ ʦʪ 800 m ʜʦ ʥʘʜ 1400 m.  

ʈʘʡʦʥʲʪ ʝ ʠʟʛʨʘʜʝʥ ʦʪ ʥʘʚʣʝʯʝʥʠ ʦʪ ʶʛ ʤʝʟʦʟʦʡʩʢʠ ʩʢʘʣʠ ʚʲʨʭʫ 

ɺʠʪʦʰʢʠʷ ʧʣʫʪʦʥ (ʄʠʭʘʡʣʦʚʘ, 2006). ʂʘʨʩʪʲʪ ʠ ʢʘʨʩʪʦʚʠʪʝ ʚʦʜʠ ʩʘ 

ʬʦʨʤʠʨʘʥʠ ʚ ʪʨʠʘʩʢʠʪʝ ʢʘʨʙʦʥʘʪʥʠ ʩʢʘʣʠ ʚ ʦʙʱ ʢʦʤʧʣʝʢʩ, ʯʠʷʪʦ ʮʷʣʦʩʪ ʝ 

ʥʘʨʫʰʝʥʘ ʦʪ ʇʝʨʥʠʰʢʠʷ ʨʘʟʣʦʤʝʥ ʩʥʦʧ, ʦʨʠʝʥʪʠʨʘʥ ʧʦ ʥʘʧʨʘʚʣʝʥʠʝ 120-

140 .  ʊʦʡ ʧʨʝʜʩʪʘʚʣʷʚʘ ʩʠʩʪʝʤʘ ʦʪ ʫʩʧʦʨʝʜʥʠ ʨʘʟʣʦʤʠ ʩ ʨʘʟʩʝʜ-ʦʪʩʝʜʝʥ 

ʭʘʨʘʢʪʝʨ, ʚ ʩʣʝʜʩʪʚʠʝ ʥʘ ʢʦʠʪʦ ʩʘ ʦʙʨʘʟʫʚʘʥʠ ʭʦʨʩʪʦʚʝ ʠ ʛʨʘʙʝʥʠ ʧʦʤʝʞʜʫ 

ʠʤ. ɺ ʝʜʠʥ ʦʪ ʭʦʨʩʪʦʚʝʪʝ ʥʘ ʧʦʚʲʨʭʥʦʩʪʪʘ ʠʟʣʠʟʘʪ ʜʦʣʥʦʪʨʠʘʩʢʠʪʝ 

ʪʝʨʠʛʝʥʥʠ ʩʢʘʣʠ, ʢʦʝʪʦ ʩʪʘʚʘ ʧʨʠʯʠʥʘ ʟʘ ʨʘʟʜʝʣʷʥʝʪʦ ʥʘ ɹʦʩʥʝʰʢʠʷ ʢʘʨʩʪʦʚ 

ʨʘʡʦʥ ʥʘ ʜʚʝ ʦʪʜʝʣʥʠ ʚ ʭʠʜʨʦʛʝʦʣʦʞʢʦ ʦʪʥʦʰʝʥʠʝ ʯʘʩʪʠ. ɻʨʘʥʠʮʘʪʘ ʤʝʞʜʫ 

ʪʷʭ ʧʨʝʤʠʥʘʚʘ ʶʞʥʦ ʦʪ ʩʝʣʦ ɹʦʩʥʝʢ, ʢʘʪʦ ʧʦ-ʦʢʘʨʩʪʝʥʘʪʘ ʦʪ ʜʚʝʪʝ ʝ 

ʩʝʚʝʨʥʘʪʘ. 

ɸʢʫʤʫʣʘʮʠʦʥʥʘʪʘ ʪʝʨʘʩʘ ʦʪ ʚʘʣʫʥʠ, ʯʘʢʲʣʠ ʠ ʧʷʩʲʮʠ ʧʦ ʜʦʣʠʥʘʪʘ ʥʘ 

ʉʪʨʫʤʘ ʝ ʷʩʥʦ ʠʟʨʘʟʝʥʘ (ʄʠʭʘʡʣʦʚʘ, 2006). ɺ ʩʨʝʜʥʘʪʘ ʯʘʩʪ ʥʘ ʢʘʨʙʦʥʘʪʥʠʷ 

ʢʦʤʧʣʝʢʩ, ʠʟʪʦʯʥʦ ʦʪ ɹʦʩʥʝʢ, ʧʦ ʜʦʣʠʥʘʪʘ ʥʘ ʨʝʢʘʪʘ ʝ ʦʪʣʦʞʝʥʘ ʧʘʯʢʘ ʦʪ 

ʘʨʛʠʣʠʪʠ ʠ ʘʣʝʚʨʦʣʠʪʠ ʩ ʜʝʙʝʣʠʥʘ ʥʘʜ 50 m, ʠʟʢʣʠʥʚʘʱʘ ʥʘ ʩʝʚʝʨ. ʊʷ 

ʧʨʝʜʩʪʘʚʣʷʚʘ ʣʦʢʘʣʝʥ ʚʦʜʦʫʧʦʨ, ʢʦʡʪʦ ʨʘʟʜʝʣʷ ʢʦʤʧʣʝʢʩʘ ʥʘ ʜʚʘ ʭʦʨʠʟʦʥʪʘ 

ʩ ʦʬʦʨʤʝʥʠ ʢʘʨʩʪʦʚʠ ʚʦʜʦʥʦʩʥʠ ʩʠʩʪʝʤʠ. ɺʩʷʢʘ ʦʪ ʪʷʭ ʟʘʧʦʯʚʘ ʦʪ 

ʥʘʚʣʠʟʘʥʝʪʦ ʥʘ ʨʝʢʘʪʘ ʚ ʩʢʘʣʠʪʝ, ʢʦʠʪʦ ʩʘ ʯʘʩʪ ʦʪ ʥʝʷ, ʠ ʟʘʚʲʨʰʚʘ ʚ ʠʟʚʦʨ. 

ʇʦ ʠʤʝʪʦ ʥʘ ʥʘʡ-ʛʦʣʝʤʠʪʝ ʧʝʱʝʨʠ ʚʲʚ ʚʩʷʢʘ ʦʪ ʪʷʭ ʩʘ ʥʘʨʝʯʝʥʠ ɺʨʝʣʦʪʦ ʠ 

ɼʫʭʣʘʪʘ. ɺ ʟʦʥʘʪʘ ʥʘ ʧʦʜʭʨʘʥʚʘʥʝ ʥʘ ʩʠʩʪʝʤʘ ɺʨʝʣʦʪʦ, ʧʦʜʟʝʤʥʠʪʝ ʚʦʜʠ ʩʘ 

ʫʩʪʘʥʦʚʝʥʠ ʚ ʧʨʦʧʘʩʪʥʠʪʝ ʧʝʱʝʨʠ ʏʫʯʫʣʷʥ ʠ ʇʇɼ, ʩʲʦʪʚʝʪʥʦ ʢʘʪʦ ʤʘʣʲʢ 

ʧʦʪʦʢ ʠ ʨʝʢʘ ʜʲʣʙʦʢʦ ʧʦʜ ʨʫʩʣʦʪʦ ʥʘ ʉʪʨʫʤʘ.  

ʇʨʝʟ ɹʦʩʥʝʰʢʠʷ ʢʘʨʩʪʦʚ ʙʘʩʝʡʥ ʧʨʝʤʠʥʘʚʘ ʨʝʢʘ ʉʪʨʫʤʘ. ʊʷ ʬʦʨʤʠʨʘ 

ʩʚʦʷ ʦʪʪʦʢ ʦʪ ʧʦʜʟʝʤʥʠʪʝ ʚʦʜʠ ʚ ʠʟʚʝʪʨʠʪʝʣʥʘʪʘ ʟʦʥʘ ʥʘ ʩʢʘʣʠʪʝ ʥʘ 

ɺʠʪʦʰʢʠʷ ʧʣʫʪʦʥ ʧʦʜ ʏʝʨʥʠ ʚʨʲʭ ʠ ʦʪ ʩʪʠʯʘʱʠʪʝ ʩʝ ʚʘʣʝʞʥʠ ʠ ʪʦʧʷʱʠ ʩʝ 

ʩʥʝʞʥʠ ʚʦʜʠ (ʄʠʭʘʡʣʦʚʘ, 2006). ɺʠʩʦʢʦʧʣʘʥʠʥʩʢʠʪʝ ʫʩʣʦʚʠʷ ʦʙʫʩʣʘʚʷʪ 

ʛʦʜʠʰʥʘ ʩʫʤʘ ʦʪ ʚʘʣʝʞʠʪʝ ʧʦ-ʚʠʩʦʢʘ ʦʪ ʩʨʝʜʥʘʪʘ ʟʘ ʩʪʨʘʥʘʪʘ ï ʜʦ 1 200 mm 

ʟʘ ʩʪʘʥʮʠʷ Ăʏʝʨʥʠ ʚʨʲʭñ.

ɺ ʨʘʡʦʥʘ ʩʘ ʧʨʦʚʝʞʜʘʥʠ ʭʠʜʨʦʣʦʞʢʠ ʧʨʦʫʯʚʘʥʠʷ, ʢʦʠʪʦ ʩʘ 

ʩ̡ ʱʝʩʪʚʝʥʠ ʟʘ ʠʟʫʯʘʚʘʥʝ ʥʘ ʢʘʨʩʪʦʚʠʪʝ ʦʙʨʘʟʫʚʘʥʠʷ, ʪʲʡ ʢʘʪʦ ʚʦʜʘʪʘ ʠʤʘ 
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ʘʢʪʠʚʥʦ ʫʯʘʩʪʠʝ ʚ ʪʷʭʥʦʪʦ ʬʦʨʤʠʨʘʥʝ. ʆʩʚʝʥ ʢʘʪʦ ʜʝʙʠʪ ʧʨʠ ʠʟʚʦʨʠʪʝ, 

ʧʨʦʫʯʚʘʥʠʷʪʘ ʚʢʣʶʯʚʘʪ ʠ ʦʧʠʪʠ ʩ ʦʮʚʝʪʠʪʝʣʠ ʟʘ ʦʮʝʥʢʘ ʥʘ ʪʝʭʥʠʪʝ ʨʝʩʫʨʩʠ 

ʠ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ ʧʨʦʮʝʩʠʪʝ. ʍʠʜʨʦʤʝʪʨʠʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʜʦʢʘʟʚʘʪ, ʯʝ 

ʜʚʝʪʝ ʢʘʨʩʪʦʚʠ ʩʠʩʪʝʤʠ ï ʥʘ ɺʨʝʣʦʪʦ ʠ ɼʫʭʣʘʪʘ, ʩʝ ʧʦʜʭʨʘʥʚʘʪ ʦʪ ʨʝʢʘ 

ʉʪʨʫʤʘ (ʄʠʭʘʡʣʦʚʘ, 2006). 

ʈʘʡʦʥʲʪ ʥʘ ʩʝʣʦ ɹʦʩʥʝʢ, ʇʝʨʥʠʰʢʘ ʦʙʣʘʩʪ ʝ ʭʘʨʘʢʪʝʨʝʥ ʩ ʤʥʦʞʝʩʪʚʦʪʦ 

ʧʝʱʝʨʠ, ʩʨʝʜ ʢʦʠʪʦ ʝ ʠ ʝʜʥʘ ʦʪ ʥʘʡ-ʜʲʣʛʠʪʝ ʫ ʥʘʩ ï ɼʫʭʣʘʪʘ. ʇʦ ʜʘʥʥʠ ʦʪ 

ɼʇʇ Ăɺʠʪʦʰʘñ ʧʲʨʚʠʪʝ ʧʠʩʤʝʥʠ ʩʚʝʜʝʥʠʷ ʟʘ ʧʝʱʝʨʠ ʪʫʢ ʩʘ ʦʪ 1900 ʛ. ʆʪ 

1964 ʛ. ʨʘʡʦʥʲʪ ʝ ʧʦʜʣʦʞʝʥ ʥʘ ʩʠʩʪʝʤʥʠ ʩʧʝʣʝʦʣʦʞʢʠ ʧʨʦʫʯʚʘʥʠʷ. ɼʦ 1977 

ʛ. ʩʘ ʠʟʚʝʩʪʥʠ 14 ʧʝʱʝʨʠ, ʩʨʝʜ ʢʦʠʪʦ ɼʫʭʣʘʪʘ ʠ ɾʠʚʘʪʘ ʚʦʜʘ (ʉʪʨʝʟʦʚ, 1984). 

ɼʦ ʥʘʯʘʣʦʪʦ ʥʘ 80-ʪʝ ʛʦʜʠʥʠ ʥʘ XX ʚʝʢ ʩʘ ʦʪʢʨʠʪʠ ʦʱʝ ʯʝʪʠʨʠ, ʚʢʣʶʯʠʪʝʣʥʦ 

ʇʝʧʝʣʷʥʢʘʪʘ, ɸʢʘʜʝʤʠʢ, ɺʨʝʣʦʪʦ. 

ʆʪʢʨʠʚʘʥʝʪʦ ʥʘ ʚʩʷʢʘ ʝʜʥʘ ʦʪ ʧʝʱʝʨʠʪʝ ʝ ʩʚʲʨʟʘʥʘ ʩ ʦʧʠʪʘ ʥʘ 

ʩʧʝʣʝʦʣʦʟʠʪʝ ʠ ʪʷʭʥʦʪʦ ʫʩʲʨʜʠʝ ʚ ʥʘʤʠʨʘʥʝʪʦ ʥʘ ʥʦʚʠ ʚʭʦʜʦʚʝ, 

ʧʨʦʥʠʢʚʘʥʝʪʦ ʚ ʪʷʭ ʠ ʨʘʟʢʨʠʚʘʥʝʪʦ ʥʘ ʧʨʦʜʲʣʞʝʥʠʷʪʘ ʠʤ ʚ ʜʲʣʙʦʯʠʥʘ ʧʦʜ 

ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ. ʊʨʫʜʥʦʩʪʠʪʝ ʧʨʝʜ ʜʠʨʝʢʪʥʠʪʝ ʠʟʩʣʝʜʦʚʘʪʝʣʠ ʩʝ 

ʫʚʝʣʠʯʘʚʘʪ ʜʦʧʲʣʥʠʪʝʣʥʦ ʚ ʩʣʫʯʘʠ ʢʘʪʦ ʇʦʧʦʚ ʠʟʚʦʨ ʠ ɺʨʝʣʦʪʦ, ʢʲʜʝʪʦ 

ʟʘʨʘʜʠ ʩʠʬʦʥʠ (ʛʘʣʝʨʠʠ, ʠʟʧʲʣʥʝʥʠ ʩ ʚʦʜʘ) ʚ ʩʘʤʦʪʦ ʠʤ ʥʘʯʘʣʦ ʩʝ ʪʲʨʩʷʪ 

ʘʣʪʝʨʥʘʪʠʚʥʠ ʚʘʨʠʘʥʪʠ ʟʘ ʧʨʦʥʠʢʚʘʥʝ. ʇʦ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ɼʇʇ Ăɺʠʪʦʰʘñ 

ɺʨʝʣʦʪʦ ʝ ʠ ʥʘʡ-ʛʦʣʝʤʠʷʪ ʢʘʨʩʪʦʚ ʠʟʚʦʨ ʚ ʨʘʡʦʥʘ. 

ʅʘ ʌʠʛʫʨʘ 7 ʝ ʧʨʝʜʩʪʘʚʝʥʘ ʠʟʚʘʜʢʘ ʦʪ ɻʀʉ ʧʣʘʪʬʦʨʤʘʪʘ ʟʘ ɹʦʩʥʝʰʢʠʷ 

ʢʘʨʩʪʦʚ ʨʘʡʦʥ. ʂʘʨʪʠʥʘʪʘ ʜʘʚʘ ʷʩʥʘ ʠ ʪʦʯʥʘ ʧʨʝʜʩʪʘʚʘ ʟʘ ʠʟʚʲʨʰʝʥʠʪʝ ʜʦ 

ʤʦʤʝʥʪʘ ʦʪʢʨʠʪʠʷ, ʟʘ ʫʩʪʘʥʦʚʝʥʠʪʝ ʠ ʧʝʨʩʧʝʢʪʠʚʥʠʪʝ ʥʦʚʠ ʚʭʦʜʦʚʝ ʥʘ 

ʧʝʱʝʨʠ, ʢʘʢʪʦ ʠ ʧʲʪʷʪ ʥʘ ʧʦʜʟʝʤʥʠʪʝ ʨʝʢʠ. ɺʝʢʪʦʨʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ 

ʦʙʝʢʪʠʪʝ ʝ ʥʘʣʦʞʝʥʘ ʚʲʨʭʫ ʨʘʩʪʝʨʥʠ ʧʦʜʣʦʞʢʠ, ʚʢʣʶʯʚʘʱʠ ʩʧʲʪʥʠʢʦʚʠ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʦʨʪʦʬʦʪʦʩʥʠʤʢʠ, ʛʝʦʣʦʞʢʠ ʠ ʪʦʧʦʛʨʘʬʩʢʠ ʢʘʨʪʠ. 

ʉʠʩʪʝʤʘʪʠʟʠʨʘʥʘʪʘ ʚ ʪʦʟʠ ʚʠʜ ʠʥʬʦʨʤʘʮʠʷ ʜʘʚʘ ʙʦʛʘʪʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ 

ʘʥʘʣʠʟ ʥʘ ʨʘʡʦʥʘ ʠ ʧʣʘʥʠʨʘʥʝ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷ. ʆʪ ʬʠʛʫʨʘʪʘ ʝ ʜʦʙʨʝ ʚʠʜʠʤʦ, 

ʯʝ ʧʨʦʫʯʚʘʥʠʷʪʘ ʜʦ ʤʦʤʝʥʪʘ ʦʙʭʚʘʱʘʪ ʝʜʥʘ ʤʥʦʛʦ ʤʘʣʢʘ ʯʘʩʪ ʦʪ ʪʦʟʠ 

ʠʟʢʣʶʯʠʪʝʣʥʦ ʧʝʨʩʧʝʢʪʠʚʝʥ ʨʘʡʦʥ. 
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4.2. ʇɽʑɽʈɸ ɾʀɺɸʊɸ ɺʆɼɸ 

ʇʝʱʝʨʘ ɾʠʚʘʪʘ ʚʦʜʘ ʝ ʨʘʟʧʦʣʦʞʝʥʘ ʥʘ ʩʝʚʝʨʦʟʘʧʘʜʥʘʪʘ ʛʨʘʥʠʮʘ ʥʘ 

ɹʦʩʥʝʰʢʠʷ ʢʘʨʩʪʦʚ ʨʘʡʦʥ. ʉʢʘʣʥʘʪʘ ʦʩʥʦʚʘ ʥʘ ʧʝʱʝʨʥʠʷ ʢʦʤʧʣʝʢʩ ʥʘ 

ɾʠʚʘʪʘ ʚʦʜʘ ʝ ʙʦʩʥʝʢʩʢʘ ʩʚʠʪʘ (ʜʦʣʦʤʠʪʠ), ʯʘʩʪ ʦʪ ʠʩʢʲʨʩʢʘʪʘ ʢʘʨʙʦʥʘʪʥʘ 

ʛʨʫʧʘ, ʦʙʨʘʟʫʚʘʥʘ ʧʨʝʟ ʪʨʠʘʩʘ ï ʩʧʘʪ-ʘʥʠʟ ʩ ʚʲʟʨʘʩʪ 247-242 ʤʣʥ. ʛʦʜʠʥʠ 

(ʉʣʘʚʦʚʘ, 2014). 

ʇʝʱʝʨʘʪʘ ʩʝ ʥʘʤʠʨʘ ʥʘ 3.5-4 km ʦʪ ɹʦʩʥʝʢ ʚ ʧʦʩʦʢʘ ʩʝʚʝʨ-ʩʝʚʝʨʦʠʟʪʦʢ 

ʚ ʝʜʥʦʠʤʝʥʥʘʪʘ ʜʦʣʠʥʘ. ɼʦ ʥʝʷ ʩʝ ʜʦʩʪʠʛʘ ʧʦ ʯʝʨʝʥ ʧʲʪ ʟʘ ʦʢʦʣʦ 30 ʤʠʥ. ʩ 

ʚʠʩʦʢʦʧʨʦʭʦʜʠʤ ʘʚʪʦʤʦʙʠʣ ʠʣʠ ʯʘʩ ʠ ʧʦʣʦʚʠʥʘ ʧʝʰʘ.  

ʇʦ ʜʘʥʥʠ ʦʪ ʪʦʧʦʛʨʘʬʩʢʠʪʝ ʢʘʨʪʠ, ʚʭʦʜʲʪ Ⱬ ʝ ʨʘʟʧʦʣʦʞʝʥ ʥʘ ʚʠʩʦʯʠʥʘ 

1097 m. ʍʨʝʙʝʪʲʪ ʥʘʜ ʥʝʷ ʝ ʦʨʠʝʥʪʠʨʘʥ ʥʘ ʶʛʦʟʘʧʘʜ-ʩʝʚʝʨʦʠʟʪʦʢ, ʩʲʩ ʩʨʝʜʝʥ 

ʥʘʢʣʦʥ ʥʘʜ 35%. ʈʘʡʦʥʲʪ ʝ ʟʘʣʝʩʝʥ ʩ ʙʫʢ ʠ ʜʲʙ (ʌʠʛʫʨʘ 8). 

ɾʠʚʘʪʘ ʚʦʜʘ ʧʨʝʜʩʪʘʚʣʷʚʘ ʭʦʨʠʟʦʥʪʘʣʥʘ, ʤʦʥʦʢʘʥʘʣʥʘ ʧʝʱʝʨʘ ʩ 

ʜʲʣʞʠʥʘ 150 m. ɺ ʧʨʠʚʭʦʜʥʠʪʝ Ⱬ ʯʘʩʪʠ ʩʘ ʥʘʤʝʨʝʥʠ ʬʨʘʛʤʝʥʪʠ ʦʪ ʢʝʨʘʤʠʢʘ. 

ɼʥʝʩ ʚ ʧʨʠʚʭʦʜʥʘʪʘ Ⱬ ʟʘʣʘ ʩʝ ʥʘʤʠʨʘ Ăʥʝʨʲʢʦʪʚʦʨʥʘñ ʠʢʦʥʘ ʥʘ ɹʦʛʦʨʦʜʠʮʘ. 

ʃʝʛʝʥʜʘ ʪʚʲʨʜʠ, ʯʝ ʧʨʝʜʠ ʜʘ ʩʝ ʫʩʪʘʥʦʚʠ ʚ ʈʠʣʩʢʠʷ ʤʘʥʘʩʪʠʨ, ʉʚʝʪʠ ʀʚʘʥ 

ʈʠʣʩʢʠ ʝ ʙʠʣ ʦʪʰʝʣʥʠʢ ʚʲʚ ʚʠʪʦʰʢʘ ʧʝʱʝʨʘ, ʢʘʪʦ ʚʝʨʦʷʪʥʦ ʪʦʚʘ ʝ ʠʤʝʥʥʦ 

ɾʠʚʘʪʘ ʚʦʜʘ. ɼʥʝʩ ʪʷ ʝ ʧʦʧʫʣʷʨʝʥ ʪʫʨʠʩʪʠʯʝʩʢʠ ʦʙʝʢʪ ʚ ʨʘʡʦʥʘ.  

ɿʘ ʧʦʩʝʱʘʝʤʦʩʪʪʘ Ⱬ ʜʦʧʨʠʥʘʩʷ ʠ ʝʜʥʦʠʤʝʥʥʠʷʪ ʠʟʚʦʨ, ʥʘʤʠʨʘʱ ʩʝ ʥʘ 

ʦʢʦʣʦ 100 m ʶʞʥʦ ʦʪ ʚʭʦʜʘ Ⱬ, ʥʘʜʦʣʫ ʧʦ ʜʦʣʠʥʘʪʘ. ʀʟʚʝʩʪʝʥ ʝ ʟʘʨʘʜʠ 

ʩʚʲʨʟʘʥʠʪʝ ʩ ʥʝʛʦ ʣʝʛʝʥʜʠ ʠ ʠʟʜʷʣʘʥʘʪʘ ʦʪ ʢʘʤʲʢ ʛʣʘʚʘ ʥʘ ʟʤʝʡ, ʯʠʠʪʦ ʪʚʦʨʝʮ 

ʝ ʢʣʘʜʥʠʯʘʥʠʥʲʪ ʅʝʛʨʠ ʈʘʥʛʝʣʦʚ ɹʫʜʠʥʦʚ. ʀʥʪʝʨʝʩʝʥ ʠ ʭʘʨʘʢʪʝʨʝʥ ʝ ʩ 

ʚʦʜʘʪʘ, ʢʦʷʪʦ ʪʫ ʧʦʪʠʯʘ ʩʠʣʥʦ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʥʷʢʦʣʢʦ ʤʠʥʫʪʠ, ʪʫ ʠʟʯʝʟʚʘ 

ʩʷʢʘʰ ʥʠʢʦʛʘ ʥʝ ʷ ʠʤʘʣʦ (ʌʠʛʫʨʘ 9). ʃʝʛʝʥʜʘʪʘ ʛʣʘʩʠ, ʯʝ ʘʢʦ ʚʦʜʘʪʘ ʩʧʨʝ, 

ʢʦʛʘʪʦ ʞʘʜʝʥ ʧʲʪʥʠʢ ʞʝʣʘʝ ʜʘ ʧʠʝ, ʪʦʚʘ ʝ ʟʥʘʢ ʟʘ ʛʨʝʭʦʚʥʦʩʪ, ʘ ʝ ʧʨʘʚʝʜʝʥ, 

ʘʢʦ ʧʨʦʜʲʣʞʠ ʜʘ ʪʝʯʝ. ʉʧʦʨʝʜ ʠʥʬʦʨʤʘʮʠʦʥʥʘʪʘ ʪʘʙʝʣʘ ʚ ɹʦʩʥʝʢ, ʠʟʚʦʨʲʪ 

ʜʘʪʠʨʘ ʦʪ ʚʝʢʦʚʝ, ʢʘʪʦ ʝ ʜʦʢʫʤʝʥʪʠʨʘʥ ʦʱʝ ʦʪ ʦʩʤʘʥʩʢʠʷ ʧʲʪʝʧʠʩʝʮ ɽʚʣʠʷ 

ʏʝʣʝʙʠ, ʞʠʚʷʣ ʧʨʝʟ XVII ʚ. ʊʘʢʲʚ ʧʨʠʨʦʜʝʥ ʬʝʥʦʤʝʥ ʩʝ ʩʨʝʱʘ ʩʘʤʦ ʥʘ ʦʱʝ 

ʝʜʥʦ ʤʷʩʪʦ ʚ ɽʚʨʦʧʘ ï ʌʨʝʥʩʢʠʪʝ ɸʣʧʠ. ʇʨʠʯʠʥʘʪʘ ʟʘ ʧʫʣʩʠʨʘʱʠʷ ʭʘʨʘʢʪʝʨ 

ʥʘ ʠʟʚʦʨʘ ʝ ʦʙʝʢʪ ʥʘ ʜʦʛʘʜʢʠ. 

ɾʠʚʘʪʘ ʚʦʜʘ ʝ ʯʘʩʪ ʦʪ ʣʦʢʘʣʥʘ ʢʘʨʩʪʦʚʘ ʩʠʩʪʝʤʘ, ʩʲʩʪʘʚʝʥʘ ʦʪ ʦʱʝ ʜʚʝ 

ʩʘʤʦʩʪʦʷʪʝʣʥʠ ʧʝʱʝʨʠ ï ɼʲʣʙʦʢʘʪʘ ʠ ɺʦʜʥʘʪʘ (ʠʟʚʦʨ; ʠʟʚʝʩʪʥʘ ʦʱʝ ʢʘʪʦ 

ɾʠʚʘʪʘ ʚʦʜʘ 2), ʧʨʝʟ ʢʦʠʪʦ ʧʨʦʪʠʯʘ ʧʦʜʟʝʤʥʘ ʨʝʢʘ, ʚʦʜʝʱʘ ʥʘʯʘʣʦʪʦ ʩʠ ʦʪ 

ʛʫʙʠʣʠʱʝ ʥʘ ʧʦʚʲʨʭʥʦʩʪʪʘ, ʨʘʟʧʦʣʦʞʝʥʦ ʚ ʙʣʠʟʦʩʪ ʜʦ ɼʲʣʙʦʢʘʪʘ. ʉʧʨʷʤʦ 

ʥʝʷ ʩʠʩʪʝʤʘʪʘ ʥʘ ɺʨʝʣʦʪʦ ʩʝ ʥʘʤʠʨʘ ʥʘ ʶʛʦʟʘʧʘʜ, ʘ ʪʘʟʠ ʥʘ ɼʫʭʣʘʪʘ ï ʥʘ ʶʛ-

ʶʛʦʟʘʧʘʜ. ʅʘ ʧʦ-ʤʘʣʢʦ ʦʪ 100 m ʚ ʧʦʩʦʢʘ ʠʟʪʦʢ-ʶʛʦʠʟʪʦʢ ʦʪ ʧʝʱʝʨʘ ɾʠʚʘʪʘ 
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ʚʦʜʘ ʝ ʚʭʦʜʲʪ ʥʘ ʧʝʱʝʨʘ ʀʟʚʦʨʘ, ʧʨʝʜʩʪʘʚʣʷʚʘʱʘ ʤʘʣʢʘ, ʪʷʩʥʘ ʛʘʣʝʨʠʷ ʧʲʣʥʘ 

ʌʠʛʫʨʘ 9. ʀʟʚʦʨ ɾʠʚʘʪʘ ʚʦʜʘ. ʅʘ ʩʥʠʤʢʘʪʘ ʚʣʷʚʦ ʩʝ ʚʠʞʜʘ ʩʠʣʥʘʪʘ ʚʦʜʥʘ ʩʪʨʫʷ, 

ʢʦʷʪʦ ʩʝʢʚʘ ʩʘʤʦ ʤʠʥʫʪʠ ʧʦ-ʢʲʩʥʦ - ʥʘ ʩʥʠʤʢʘʪʘ ʚʜʷʩʥʦ, ʠ ʩʣʝʜ ʤʠʥʫʪʠ ʧʦʪʠʯʘ 

ʦʪʥʦʚʦ. ʉʥʠʤʢʘ: ʣʠʯʝʥ ʘʨʭʠʚ, ʶʣʠ 2013 ʛ.. 

ʌʠʛʫʨʘ 8. ʉʢʣʦʥʲʪ, ʧʦʜ ʢʦʡʪʦ ʝ ʨʘʟʧʦʣʦʞʝʥʘ ʧʝʱʝʨʘ ɾʠʚʘʪʘ ʚʦʜʘ. ʉʥʠʤʢʘ: ɸʪʘʥʘʩ 

ʈʫʩʝʚ, ʘʧʨʠʣ 2012 ʛ. 
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ʩ ʚʦʜʘ, ʩ ʜʲʣʞʠʥʘ ʦʢʦʣʦ 25 m (ʈʫʩʝʚ, 2014).  

ʇʝʱʝʨʘ ɾʠʚʘʪʘ ʚʦʜʘ ʝ ʦʩʦʙʝʥʦ ʧʦʜʭʦʜʷʱʘ ʟʘ ʢʦʥʢʨʝʪʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ 

ʧʦʨʘʜʠ ʦʪʣʠʯʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʢʘʣʠʙʨʠʨʘʥʝ ʥʘ ʧʨʝʜʣʦʞʝʥʘʪʘ 

ʪʝʭʥʦʣʦʛʠʷ. ʇʨʠʚʭʦʜʥʠʪʝ Ⱬ ʯʘʩʪʠ ʩʘ ʩʨʘʚʥʠʪʝʣʥʦ ʛʦʣʝʤʠ ʧʦ ʦʙʝʤ ʠ ʙʣʠʟʦ ʜʦ 

ʧʦʚʲʨʭʥʦʩʪʪʘ, ʘ ʪʝʨʝʥʲʪ ʥʘʜ ʥʝʷ ʧʦʟʚʦʣʷʚʘ ʠʟʚʲʨʰʚʘʥʝʪʦ ʥʘ ʧʣʘʥʠʨʘʥʠʪʝ 

ʠʟʩʣʝʜʚʘʥʠʷ. ʈʘʟʚʠʪʠʝʪʦ Ⱬ ʝ ʭʦʨʠʟʦʥʪʘʣʥʦ ʠ ʜʲʣʙʦʯʠʥʘʪʘ Ⱬ ʧʦʜ ʟʝʤʥʘʪʘ 

ʧʦʚʲʨʭʥʦʩʪ ʝ ʦʙʫʩʣʘʚʝʥʦ ʦʪ ʥʘʢʣʦʥʘ ʥʘ ʩʢʣʦʥʘ ʥʘʜ ʥʝʷ. ʉʲʱʝʚʨʝʤʝʥʥʦ 

ʨʘʡʦʥʲʪ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʘ ʙʣʠʟʦʩʪ ʧʨʝʜʩʪʘʚʣʷʚʘ ʠʟʢʣʶʯʠʪʝʣʝʥ ʠʥʪʝʨʝʩ 

ʢʘʢʪʦ ʟʘʨʘʜʠ ʜʨʫʛʠʪʝ ʧʝʱʝʨʠ, ʪʘʢʘ ʠ ʧʦʨʘʜʠ ʠʟʢʣʶʯʠʪʝʣʥʠʷ ʧʨʠʨʦʜʝʥ 

ʬʝʥʦʤʝʥ ʥʘ ʠʟʚʦʨ ɾʠʚʘʪʘ ʚʦʜʘ. 

 

4.3. ʆɹʆɹʑɽʅʀɽ 

ɹʦʩʥʝʰʢʠʷʪ ʢʘʨʩʪʦʚ ʨʘʡʦʥ ʝ ʠʟʢʣʶʯʠʪʝʣʥʦ ʧʝʨʩʧʝʢʪʠʚʥʘ ʟʦʥʘ ʟʘ 

ʧʨʦʫʯʚʘʥʠʷ ʧʦʨʘʜʠ ʩʚʦʠʪʝ ʛʝʦʣʦʞʢʠ ʠ ʭʠʜʨʦʛʝʦʣʦʞʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ 

ʫʩʪʘʥʦʚʝʥʠʪʝ ʧʝʱʝʨʥʠ ʩʠʩʪʝʤʠ. ʅʘʧʨʘʚʝʥʠʪʝ ʜʦ ʤʦʤʝʥʪʘ ʠʟʩʣʝʜʚʘʥʠʷ ʩʘ 

ʟʥʘʯʠʤʠ, ʥʦ ʧʦʢʨʠʚʘʪ ʝʜʥʘ ʤʥʦʛʦ ʤʘʣʢʘ ʯʘʩʪ ʦʪ ʪʝʨʠʪʦʨʠʷʪʘ. ɽʜʥʘ ʦʪ ʥʘʡ-

ʜʲʣʛʠʪʝ ʧʝʱʝʨʥʠ ʩʠʩʪʝʤʠ ʫ ʥʘʩ ï ʪʘʟʠ ʥʘ ɼʫʭʣʘʪʘ, ʟʘʝʤʘ Ăʩʢʨʦʤʥʘñ ʯʘʩʪ ʦʪ 

ʨʘʡʦʥʘ, ʘ ʦʩʪʘʥʘʣʠʪʝ ʦʪʢʨʠʪʠʷ ʩʘ ʧʨʲʩʥʘʪʠ ʭʘʦʪʠʯʥʦ. 

 ʊʠʧʠʯʥʦ ʟʘ ʨʘʡʦʥʘ, ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʘ ʙʣʠʟʦʩʪ ʜʦ ʧʝʱʝʨʘ ɾʠʚʘʪʘ ʚʦʜʘ 

ʩʝ ʥʘʤʠʨʘʪ ʠ ʜʨʫʛʠ ʠʟʚʝʩʪʥʠ ʚʭʦʜʦʚʝ. ʄʝʩʪʥʦʩʪʪʘ ʧʨʠʚʣʠʯʘ ʚʥʠʤʘʥʠʝʪʦ ʠ ʩ 

ʦʩʦʙʝʥʠʷ ʝʜʥʦʠʤʝʥʝʥ ʧʫʣʩʠʨʘʱ ʠʟʚʦʨ, ʢʦʠʪʦ ʧʦʜʩʢʘʟʚʘ ʥʘʣʠʯʠʝʪʦ ʥʘ 

ʥʝʠʟʚʝʩʪʥʠ ʢʫʭʠʥʠ, ʧʦʨʘʞʜʘʱʠ ʣʶʙʦʧʠʪʥʠʷ ʬʝʥʦʤʝʥ. ʀʟʙʦʨʲʪ ʥʘ ɾʠʚʘʪʘ 

ʚʦʜʘ ʢʘʪʦ ʦʙʝʢʪ ʥʘ ʢʦʥʢʨʝʪʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʝ ʦʙʫʩʣʦʚʝʥ ʩ ʛʦʣʝʤʠʷ ʧʦʪʝʥʮʠʘʣ 

ʟʘ ʦʪʢʨʠʚʘʥʝ ʥʘ ʥʦʚʠ ʢʫʭʠʥʠ ʠ ʩʲʱʝʚʨʝʤʝʥʥʦ ʫʜʦʙʥʘʪʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ 

ʢʘʣʠʙʨʠʨʘʥʝ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʠʟʤʝʨʚʘʥʠʷ ʚ ʨʘʡʦʥʘ.
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ɺʲʚ ʚʨʲʟʢʘ ʩ ʧʦʩʪʘʚʝʥʘʪʘ ʮʝʣ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʩʘ ʧʣʘʥʠʨʘʥʠ ʢʘʢʪʦ 

ʥʘʟʝʤʥʠ ʛʨʘʚʠʤʝʪʨʠʯʥʠ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘʜ ʧʝʱʝʨʘ ɾʠʚʘʪʘ 

ʚʦʜʘ, ʪʘʢʘ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʠ ʠʟʤʝʨʚʘʥʠʷ ʚ ʩʘʤʘʪʘ ʥʝʷ. ʆʨʛʘʥʠʟʘʮʠʷʪʘ ʥʘ 

ʪʝʨʝʥʥʘʪʘ ʨʘʙʦʪʘ ʝ ʩʚʲʨʟʘʥʘ ʩ ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʩʧʝʮʠʬʠʯʥʠ ʟʘʜʘʯʠ ʠ 

ʩʲʦʙʨʘʟʷʚʘʥʝ ʥʘ ʨʝʜʠʮʘ ʬʘʢʪʦʨʠ, ʧʦʨʦʜʝʥʠ ʦʪ ʩʣʦʞʥʠʪʝ ʪʝʨʝʥʥʠ ʫʩʣʦʚʠʷ. ɿʘ 

ʪʷʭʥʦʪʦ ʠʟʧʲʣʥʝʥʠʝ ʝ ʧʨʝʜʚʠʜʝʥʘ ʠ ʩʲʦʪʚʝʪʥʘʪʘ ʘʧʘʨʘʪʫʨʘ. 

 

5.1. ʇʈʆɽʂʊʀʈɸʅɽ ʅɸ ʅɸɹʃʖɼɽʅʀʗʊɸ 

ɿʘ ʧʣʘʥʠʨʘʥʝ ʥʘ ʠʟʤʝʨʚʘʥʠʷʪʘ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʦʮʠʬʨʝʥʠ ʠ 

ʛʝʦʨʝʬʝʨʠʨʘʥʠ ʚ ʢʦʦʨʜʠʥʘʪʥʘ ʩʠʩʪʝʤʘ Ăɹɻʉ 2005ñ ʛʝʦʣʦʞʢʘ ʢʘʨʪʘ ʚ ʤʘʱʘʙ 

1:100 000, ʪʦʧʦʛʨʘʬʩʢʠ ʢʘʨʪʠ ʚ ʤʘʱʘʙ 1:5 000, ʢʘʢʪʦ ʠ ʦʨʪʦʬʦʪʦʩʥʠʤʢʠ. 

ɼʘʥʥʠʪʝ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʢʘʪʦ ʩʘʤʦʩʪʦʷʪʝʣʥʠ ʬʘʡʣʦʚʝ ʠ ʢʘʪʦ ʯʘʩʪ ʦʪ 

ʧʨʝʜʩʪʘʚʝʥʘʪʘ ʧʦ-ʛʦʨʝ ɻʀʉ ʩʠʩʪʝʤʘ ʟʘ ɹʦʩʥʝʰʢʠʷ ʢʘʨʩʪʦʚ ʨʘʡʦʥ. 

ʇʣʘʥʠʨʘʥʠ ʩʘ ʠʟʤʝʨʚʘʥʠʷ ʚ ʜʚʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʚʲʚ ʚʨʝʤʝʪʦ ʝʪʘʧʘ ï 

ʧʲʨʚʠ, ʚʢʣʶʯʚʘʱ ʧʦʜʟʝʤʥʦ ʛʝʦʜʝʟʠʯʝʩʢʦ ʟʘʩʥʝʤʘʥʝ ʥʘ ʧʝʱʝʨʘʪʘ, ʠ ʚʪʦʨʠ, 

ʚʢʣʶʯʚʘʱ ʥʘʟʝʤʥʠ ʛʨʘʚʠʤʝʪʨʠʯʥʠ ʥʘʙʣʶʜʝʥʠʷ ʥʘʜ ʥʝʷ. ʎʝʣʪʘ ʥʘ ʧʲʨʚʠʷ 

ʝʪʘʧ ʝ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʪʨʠʤʝʨʝʥ ʧʝʱʝʨʝʥ ʤʦʜʝʣ, ʢʦʡʪʦ ʚʧʦʩʣʝʜʩʪʚʠʝ ʜʘ ʙʲʜʝ 

ʠʟʧʦʣʟʚʘʥ ʧʨʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷʪʘ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʜʘʥʥʠ. ʀʟʤʝʨʚʘʥʠʷʪʘ ʚ 

ʧʝʱʝʨʘʪʘ ʩʘ ʧʨʝʜʚʠʜʝʥʠ ʜʘ ʙʲʜʘʪ ʠʟʚʲʨʰʝʥʠ ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʣʠʛʦʥʦʚ ʭʦʜ, 

ʩʧʨʷʤʦ ʢʦʡʪʦ ʜʘ ʙʲʜʘʪ ʦʧʨʝʜʝʣʝʥʠ ʦʯʝʨʪʘʥʠʷʪʘ ʥʘ ʦʙʝʢʪʘ, ʬʦʨʤʘʪʘ ʠ 

ʨʘʟʤʝʨʠʪʝ, ʢʘʢʪʦ ʠ ʪʷʭʥʦʪʦ ʨʘʟʧʦʣʦʞʝʥʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ. ɿʘ 

ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʪʘʟʠ ʟʘʜʘʯʘ ʝ ʧʨʝʜʚʠʜʝʥʦ ʠ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʨʘʙʦʪʥʘ 

ʛʝʦʜʝʟʠʯʝʩʢʘ ʦʩʥʦʚʘ (ʈɻʆ), ʪʲʡ ʢʘʪʦ ʚ ʨʘʡʦʥʘ ʥʘ ʦʙʝʢʪʘ ʪʘʢʘʚʘ ʥʷʤʘ. 

ʇʨʠ ʧʣʘʥʠʨʘʥʝʪʦ ʥʘ ʥʘʟʝʤʥʠʪʝ ʛʨʘʚʠʤʝʪʨʠʯʥʠ ʥʘʙʣʶʜʝʥʠʷ ʩʘ ʚʟʝʪʠ 

ʧʨʝʜʚʠʜ ʨʝʣʝʬʲʪ ʦʪ ʪʦʧʦʛʨʘʬʩʢʘ ʢʘʨʪʘ ʚ ʤʘʱʘʙ 1:5 000, ʢʘʢʪʦ ʠ ʧʦʣʫʯʝʥʠʪʝ 

ʦʪ ʟʘʩʥʝʤʘʥʝʪʦ ʧʘʨʘʤʝʪʨʠ ʥʘ ʧʝʱʝʨʘʪʘ. ʅʝʡʥʠʷʪ ʚʭʦʜ ʠ ʩʝʚʝʨ-

ʩʝʚʝʨʦʠʟʪʦʯʥʦʪʦ Ⱬ ʨʘʟʚʠʪʠʝ, ʢʘʢʪʦ ʠ ʜʲʣʙʦʯʠʥʘʪʘ Ⱬ ʩʧʨʷʤʦ ʟʝʤʥʘʪʘ 

ʧʦʚʲʨʭʥʦʩʪ, ʩʘ ʦʧʨʝʜʝʣʷʱʠ ʟʘ ʨʘʟʧʦʣʦʞʝʥʠʝʪʦ, ʨʘʟʤʝʨʠʪʝ ʠ ʛʲʩʪʦʪʘʪʘ ʥʘ 

ʧʣʘʥʠʨʘʥʘʪʘ ʨʝʛʫʣʷʨʥʘ ʤʨʝʞʘʪʘ. ʆʨʠʝʥʪʘʮʠʷʪʘ Ⱬ ʝ ʩʲʦʙʨʘʟʝʥʘ ʩ ʭʘʨʘʢʪʝʨʘ 

ʥʘ ʨʝʣʝʬʘ ʢʘʢʪʦ ʦʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʫʜʦʙʩʪʚʦ ʧʨʠ ʠʟʚʲʨʰʚʘʥʝʪʦ ʥʘ 

ʠʟʤʝʨʚʘʥʠʷʪʘ, ʪʘʢʘ ʠ ʟʘʱʦʪʦ ʚ ʦʙʱʠʷ ʩʣʫʯʘʡ ʨʘʟʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʧʦʜʟʝʤʥʠʪʝ 

ʢʫʭʠʥʠ ʥʝ ʝ ʠʟʚʝʩʪʥʦ. ɼʲʣʛʘʪʘ ʩʪʨʘʥʘ ʥʘ ʤʨʝʞʘʪʘ ʝ ʫʩʧʦʨʝʜʥʘ ʥʘ 

ʭʦʨʠʟʦʥʪʘʣʠʪʝ, ʘ ʢʲʩʘʪʘ ï ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ. ɼʲʣʞʠʥʠʪʝ ʥʘ ʧʨʦʬʠʣʠʪʝ ʩʘ 

ʪʘʢʘ ʦʧʨʝʜʝʣʝʥʠ, ʯʝ ʝʜʥʘ ʯʘʩʪ ʦʪ ʪʦʯʢʠʪʝ ʜʘ ʙʲʜʘʪ ʥʘʜ ʠʟʩʣʝʜʚʘʥʠʷ ʦʙʝʢʪ, 



5. ʇʦʜʛʦʪʦʚʢʘ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘ 

 

77 

 

ʜʦʢʘʪʦ ʜʨʫʛʠ ʩʘ ʩʨʘʚʥʠʪʝʣʥʦ ʦʪʜʘʣʝʯʝʥʠ ʠ ʧʦʢʨʠʚʘʪ ʪʝʨʠʪʦʨʠʷ ʩ ʥʝʠʟʚʝʩʪʥʘ 

ʧʦʜʟʝʤʥʘ ʩʪʨʫʢʪʫʨʘ. ʇʨʠ ʶʞʥʘʪʘ ʮʝʥʪʨʘʣʥʘ ʯʘʩʪ ʥʘ ʤʨʝʞʘʪʘ ʩʝ ʥʘʤʠʨʘ 

ʚʭʦʜʲʪ ʥʘ ʧʝʱʝʨʘʪʘ, ʘ ʧʨʠ ʩʝʚʝʨʥʘʪʘ Ⱬ ʛʨʘʥʠʮʘ ʪʷ ʚʝʯʝ ʝ ʥʘ ʟʥʘʯʠʪʝʣʥʘ 

ʜʲʣʙʦʯʠʥʘ. 

ʇʨʝʜʚʘʨʠʪʝʣʥʦ ʧʨʦʝʢʪʠʨʘʥʘʪʘ ʨʝʛʫʣʷʨʥʘ ʤʨʝʞʘ ʩʝ ʩʲʩʪʦʠ ʦʪ 8 ʨʝʜʘ ʧʦ 

23 ʪʦʯʢʠ (ʌʠʛʫʨʘ 10). ʈʘʟʩʪʦʷʥʠʝʪʦ ʤʝʞʜʫ ʪʦʯʢʠʪʝ ʝ 2 m, ʢʘʪʦ ʪʦ ʝ 

ʦʙʫʩʣʘʚʝʥʦ ʦʪ ʨʘʟʤʝʨʠʪʝ ʥʘ ʧʝʱʝʨʘʪʘ, ʪʘʢʘ ʯʝ ʜʘ ʙʲʜʝ ʦʩʠʛʫʨʝʥʘ ʚʠʩʦʢʘ 

ʨʝʟʦʣʶʮʠʷ ʥʘ ʥʘʙʣʶʜʝʥʠʷʪʘ ʩ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʤʫ ʠ ʢʲʤ ʧʦ-ʪʝʩʥʠʪʝ Ⱬ 

ʫʯʘʩʪʲʮʠ. ʈʘʟʤʝʨʲʪ ʥʘ ʤʨʝʞʘʪʘ ʝ ʧʨʠʙʣʠʟʠʪʝʣʥʦ  50 x 20 m. 

ɽʜʥʘ ʦʪ ʪʦʯʢʠʪʝ ʦʪ ʈɻʆ ï st1, ʥʘʤʠʨʘʱʠ ʩʝ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʘ ʙʣʠʟʦʩʪ 

ʜʦ ʠʟʪʦʯʥʘʪʘ ʯʘʩʪ ʥʘ ʦʙʝʢʪʘ, ʝ ʧʨʝʜʚʠʜʝʥʘ ʜʘ ʧʦʩʣʫʞʠ ʠ ʢʘʪʦ ʙʘʟʦʚʘ 

ʛʨʘʚʠʤʝʪʨʠʯʥʘ ʩʪʘʥʮʠʷ. ʄʷʩʪʦʪʦ Ⱬ ʝ ʦʩʦʙʝʥʦ ʧʦʜʭʦʜʷʱʦ ʟʘʨʘʜʠ ʩʪʘʙʠʣʥʘʪʘ 

ʦʩʥʦʚʘ ʥʘ ʪʝʨʝʥʘ ʚ ʪʘʟʠ ʯʘʩʪ ʥʘ ʨʘʡʦʥʘ. ɺʲʧʨʝʢʠ ʩʪʘʥʜʘʨʪʥʠʪʝ ʧʨʝʧʦʨʲʢʠ ʟʘ 

ʙʘʟʦʚʘ ʪʦʯʢʘ ʩ ʮʝʥʪʨʘʣʥʘ ʟʘ ʦʙʝʢʪʘ ʧʦʟʠʮʠʷ, ʢʨʘʡʥʦʪʦ Ⱬ ʨʘʟʧʦʣʦʞʝʥʠʝ ʥʝ ʝ 

ʧʨʦʙʣʝʤ ʧʦʨʘʜʠ ʤʘʣʢʠʪʝ ʨʘʟʤʝʨʠ ʥʘ ʠʟʩʣʝʜʚʘʥʘʪʘ ʦʙʣʘʩʪ. 

 

 

ʌʠʛʫʨʘ 10. ʇʨʦʝʢʪʠʨʘʥʘʪʘ ʛʨʘʚʠʤʝʪʨʠʯʥʘ ʤʨʝʞʘ. ɺ ʯʝʨʝʥ ʮʚʷʪ ʩʘ ʩʲʩʪʘʚʥʠʪʝ ʝʣʝʤʝʥʪʠ 

ʥʘ ʤʨʝʞʘʪʘ - ʥʘʧʨʘʚʣʝʥʠʷʪʘ ʠ ʚʲʟʣʦʚʠʪʝ ʪʦʯʢʠ ʩʲʩ ʩʲʦʪʚʝʪʥʠʪʝ ʠʤ ʠʤʝʥʘ; ʚ ʠʟʪʦʯʥʘʪʘ 

ʯʘʩʪ ʩʝ ʥʘʤʠʨʘ ʪ. st1. ɺ ʟʝʣʝʥ ʮʚʷʪ ʩʘ ʚʝʢʪʦʨʠʟʠʨʘʥʠʪʝ ʦʪ ʪʦʧʦʛʨʘʬʩʢʘʪʘ ʢʘʨʪʘ 

ʭʦʨʠʟʦʥʪʘʣʠ, ʘ ʩ ʯʝʨʚʝʥ ʮʚʷʪ ʩʘ ʦʯʝʨʪʘʥʠ ʛʨʘʥʠʮʠʪʝ ʥʘ ʟʘʩʥʝʪʘʪʘ ʯʘʩʪ ʦʪ ʧʝʱʝʨʘʪʘ 
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ʇʣʘʥʠʨʘʥʦ ʝ ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʪʦʯʢʠ ʦʪ ʦʙʝʢʪʘ ʜʘ ʙʲʜʘʪ ʧʨʠʚʲʨʟʘʥʠ 

ʢʲʤ ʠʟʚʝʩʪʥʘʪʘ ʘʙʩʦʣʶʪʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʘʪʘ ʪʦʯʢʘ ʚ ɸʛʝʥʮʠʷʪʘ 

ʧʦ ʛʝʦʜʝʟʠʷ, ʢʘʨʪʦʛʨʘʬʠʷ ʠ ʢʘʜʘʩʪʲʨ. ɿʘ ʮʝʣʪʘ ʝ ʧʨʝʜʚʠʜʝʥʘ ʠ ʤʝʞʜʠʥʥʘ 

ʛʨʘʚʠʤʝʪʨʠʯʥʘ ʪʦʯʢʘ ʚ ʩʝʣʦ ɹʦʩʥʝʢ, ʢʘʪʦ ʩʚʲʨʟʚʘʱʘ ʤʝʞʜʫ ɸɻʂʂ ʠ ʦʙʝʢʪʘ 

ʚ ʧʣʘʥʠʥʘʪʘ. 

 

5.2. ʀɿɹʆʈ ʅɸ ʀʅʉʊʈʋʄɽʅʊʀ 

ʉʝʣʝʢʮʠʷʪʘ ʥʘ ʠʥʩʪʨʫʤʝʥʪʠ ʚʢʣʶʯʚʘ ʠʟʙʦʨ ʥʘ ʛʨʘʚʠʤʝʪʲʨ, ʧʦʜʭʦʜʷʱ 

ʟʘ ʧʣʘʥʠʨʘʥʦʪʦ ʛʨʘʚʠʤʝʪʨʠʯʥʦ ʠʟʩʣʝʜʚʘʥʝ. ʉʲʦʙʨʘʟʥʦ ʥʝʛʦʚʘʪʘ ʪʦʯʥʦʩʪ ʠ 

ʫʩʣʦʚʠʷʪʘ ʥʘ ʪʝʨʝʥʘ ʩʘ ʠʟʙʨʘʥʠ ʠ ʫʨʝʜʠ ʟʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʠʪʝ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘ 

ʩʪʘʥʮʠʠʪʝ, ʢʘʢʪʦ ʠ ʟʘ ʟʘʩʥʝʤʘʥʝʪʦ ʥʘ ʧʝʱʝʨʘ ʚ ʨʘʡʦʥʘ ʩ ʮʝʣ ʢʘʣʠʙʨʠʨʘʥʝ ʥʘ 

ʤʝʪʦʜʘ. 

 

5.2.1. ɻʨʘʚʠʤʝʪʲʨ 

ɿʘ ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʥʘʙʣʶʜʝʥʠʷ ʝ ʠʟʙʨʘʥ ʢʣʘʩʠʯʝʩʢʠʷ ʫʨʝʜ 

LaCoste&Romberg ʤʦʜʝʣ G.  

ʇʨʦʠʟʚʦʜʩʪʚʝʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʠʥʩʪʨʫʤʝʥʪʘ ʚʢʣʶʯʚʘʪ: 

¶ ʊʦʯʥʦʩʪ - 0.04 mGal; 

¶ ʈʝʟʦʣʶʮʠʷ ʥʘ ʜʘʥʥʠʪʝ - 0.005 mGal; 

¶ ɼʠʘʧʘʟʦʥ - ʛʣʦʙʘʣʝʥ; 

¶ ɸʙʩʦʣʶʪʝʥ ʜʨʝʡʬ - <1.0 mGal ʟʘ ʤʝʩʝʮ; <0.5 mGal ʟʘ ʤʝʩʝʮ ʩ 

ʦʩʪʘʨʷʚʘʥʝ ʥʘ ʫʨʝʜʘ. 

ʄʘʢʘʨ ʯʝ ʤʦʜʝʣʲʪ ʝ ʦʪ 1959 ʛ. ʠ ʚ ʥʷʢʦʠ ʦʪʥʦʰʝʥʠʷ ʝ ʦʩʪʘʨʷʣ ï 

ʥʘʧʨʠʤʝʨ, ʩʠʩʪʝʤʘʪʘ ʟʘ ʦʪʯʠʪʘʥʝ ʠ ʣʠʧʩʘʪʘ ʥʘ ʢʦʨʝʢʮʠʠ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ, ʪʦʡ 

ʠʤʘ ʠʟʚʝʩʪʥʠ ʧʨʝʜʠʤʩʪʚʘ ʧʨʝʜ ʤʦʜʝʨʥʠʪʝ ʛʨʘʚʠʤʝʪʨʠ. ʊʦʯʥʦʩʪʪʘ ʥʘ ʫʨʝʜʘ ʝ 

ʜʦʩʪʘʪʲʯʥʦ ʚʠʩʦʢʘ ʟʘ ʠʟʚʲʨʰʚʘʥʝʪʦ ʥʘ ʧʣʘʥʠʨʘʥʠʪʝ ʤʠʢʨʦʛʨʘʚʠʤʝʪʨʠʯʥʠ 

ʠʟʩʣʝʜʚʘʥʠʷ, ʘ ʤʘʣʢʠʷʪ ʤʫ ʜʨʝʡʬ ʧʦʟʚʦʣʷʚʘ ʨʝʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʠʟʤʝʨʚʘʥʠʷ ʚ 

ʧʨʦʜʲʣʞʠʪʝʣʥʠ ʨʝʡʩʦʚʝ. 

ʇʦʨʘʜʠ ʛʦʣʝʤʠʷ ʥʘʢʣʦʥ ʥʘ ʪʝʨʝʥʘ ʩʘ ʧʨʝʜʚʠʜʝʥʠ ʜʦʧʲʣʥʠʪʝʣʥʠ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʟʘ ʭʦʨʠʟʦʥʪʠʨʘʥʝ ʥʘ ʛʨʘʚʠʤʝʪʲʨʘ, ʦʩʚʝʥ ʩʪʘʥʜʘʨʪʥʘʪʘ 

ʪʨʠʥʦʛʘ (Ăʧʠʨʦʩʪʠʷñ), ʘ ʠʤʝʥʥʦ ʢʣʠʥʦʦʙʨʘʟʥʠ ʜʲʨʚʝʥʠ ʧʦʜʧʦʨʠ. 

ʂʦʥʩʪʘʥʪʠʪʝ ʥʘ ʫʨʝʜʘ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʚ ʊʘʙʣʠʮʘ 5. ʇʨʝʚʨʲʱʘʥʝʪʦ ʥʘ 

ʦʪʯʝʪʠʪʝ ʚ ʤʠʣʠʛʘʣʠ ʩʪʘʚʘ ʧʦ ʬʦʨʤʫʣʘʪʘ: 
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'

0 0 0O (O ).ʆ ʂ ʉ= - + (36), 

ʢʲʜʝʪʦ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ0ʂ  ʠ 0ʉ  ʩʝ ʦʧʨʝʜʝʣʷʪ ʟʘ ʩʲʦʪʚʝʪʩʪʚʘʱʠʪʝ ʥʘ 

0O 100ʆ- < . 

 

ʊʘʙʣʠʮʘ 5. ʂʦʥʩʪʘʥʪʠ ʥʘ ʛʨʘʚʠʤʝʪʲʨʘ 

ʆ0 K0 C0 

3500 1.01495 3546.63 

3600 1.01491 3648.12 

3700 1.01485 3749.61 

3800 1.01479 3851.10 

 

5.2.2. ɻʅʉʉ ʧʨʠʝʤʥʠʢ 

ɺʲʧʨʝʢʠ ʯʝ ʧʣʘʥʠʨʘʥʘʪʘ ʨʘʙʦʪʘ ʚʢʣʶʯʚʘ ʠʟʤʝʨʚʘʥʠʷ ʚ ʧʝʱʝʨʘʪʘ, 

ʢʲʜʝʪʦ ʥʷʤʘ ʩʧʲʪʥʠʢʦʚ ʩʠʛʥʘʣ, ʘ ʯʘʩʪ ʦʪ ʥʘʟʝʤʥʠʪʝ ʠʟʤʝʨʚʘʥʠʷ ʩʘ ʚ 

ʫʩʣʦʚʠʷʪʘ ʥʘ ʛʲʩʪʘ ʛʦʨʩʢʘ ʨʘʩʪʠʪʝʣʥʦʩʪ, ʣʠʧʩʘʪʘ ʥʘ ʨʘʙʦʪʥʘ ʛʝʦʜʝʟʠʯʝʩʢʘ 

ʦʩʥʦʚʘ ʚ ʩʲʯʝʪʘʥʠʝ ʩ ʣʝʢʦʪʘʪʘ, ʢʦʤʧʘʢʪʥʦʩʪʪʘ ʠ ʫʜʦʙʩʪʚʦʪʦ ʝ ʧʨʠʯʠʥʘ ʚ 

ʠʟʩʣʝʜʚʘʥʝʪʦ ʜʘ ʙʲʜʝ ʚʢʣʶʯʝʥ ɻʅʉʉ ʧʨʠʝʤʥʠʢ. ʀʟʙʨʘʥʠʷʪ ʤʦʜʝʣ Trimble 

Geo 7X ʚʝʨʩʠʷ Centimeter ʝ ʩʲʩ ʩʣʝʜʥʠʪʝ ʦʩʥʦʚʥʠ ʪʝʭʥʠʯʝʩʢʠ ʧʘʨʘʤʝʪʨʠ: 

¶ L1/L2 220-ʢʘʥʘʣʝʥ ɻʅʉʉ ʧʨʠʝʤʥʠʢ ʩ ʚʲʥʰʥʘ ʘʥʪʝʥʘ; 

¶ ʇʦʜʜʲʨʞʘʥʠ ʩʠʩʪʝʤʠ: GPS, ɻʃʆʅɸʉʉ, Galileo, BeiDou, QZSS 

¶ ʊʦʯʥʦʩʪ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ: ʭʦʨʠʟʦʥʪʘʣʥʘ ï 1 cm + 1 ppm; ʚʝʨʪʠʢʘʣʥʘ ï 

1.5 cm + 2 ppm; 

¶ ʊʦʯʥʦʩʪ ʩ ʧʦʩʣʝʜʚʘʱʘ ʦʙʨʘʙʦʪʢʘ: ʭʦʨʠʟʦʥʪʘʣʥʘ ï 1 cm + 1 ppm; 

ʚʝʨʪʠʢʘʣʥʘ ï 1.5 cm + 1 ppm; 

¶ ʃʘʟʝʨʝʥ ʤʦʜʫʣ ï ʜʦ 120 m ʙʝʟʨʝʬʣʝʢʪʦʨʝʥ ʦʙʭʚʘʪ, ʜʦ 200 m ʩ ʧʨʠʟʤʘ; 

ʪʦʯʥʦʩʪ ʥʘ ʨʘʟʩʪʦʷʥʠʝ ï 0.05 m; ʪʦʯʥʦʩʪ ʥʘ ʥʘʧʨʘʚʣʝʥʠʝ ï 1.5o; ʪʦʯʥʦʩʪ 

ʥʘ ʥʘʢʣʦʥ - 0.5o . 

ʄʦʜʝʨʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʫʨʝʜʘ ʧʦʟʚʦʣʷʚʘʪ ʦʧʪʠʤʘʣʥʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪ ʥʘ ʨʘʙʦʪʥʠʷ ʧʨʦʮʝʩ ʚ ʪʝʞʢʠʪʝ ʫʩʣʦʚʠʷ ʥʘ ʦʛʨʘʥʠʯʝʥʘ 

ʩʧʲʪʥʠʢʦʚʘ ʚʠʜʠʤʦʩʪ.  ʀʥʪʝʛʨʠʨʘʥʘʪʘ ʘʥʪʝʥʘ ʥʘ ʫʨʝʜ ʦʩʠʛʫʨʷʚʘ 

ʩʘʥʪʠʤʝʪʨʦʚʘ ʪʦʯʥʦʩʪ, ʥʦ ʟʘ ʤʘʢʩʠʤʘʣʥʘ ʧʨʝʮʠʟʥʦʩʪ ʠ ʝʬʝʢʪʠʚʥʦʩʪ ʝ 

ʠʟʧʦʣʟʚʘʥʘ ʚʲʥʰʥʘ ʘʥʪʝʥʘ Trimble Zephyr ʤʦʜʝʣ 2 ʚʲʨʭʫ ʜʚʫʤʝʪʨʦʚ ʱʦʢ. 

Trimble Geo 7X ʧʨʝʜʩʪʘʚʣʷʚʘ ʠʥʪʝʛʨʠʨʘʥʦ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʝʪʦ ʦʩʚʝʥ 

ɻʅʉʉ ʧʨʠʝʤʥʠʢ ʠ ʘʥʪʝʥʘ, ʩʲʯʝʪʘʚʘ ʚ ʩʝʙʝ ʩʠ ʩʠʣʥʠ ʢʦʤʧʶʪʲʨʥʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʛʦʣʷʤ, ʫʜʦʙʝʥ ʟʘ ʨʘʙʦʪʘ ʝʢʨʘʥ. ʉʦʬʪʫʝʨʲʪ, ʩ ʢʦʡʪʦ 
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ʨʘʟʧʦʣʘʛʘ ʝ Trimble TerraSync 5.60 ʚʝʨʩʠʷ Centimeter, ʧʦʟʚʦʣʷʚʘʱ 

ʠʟʤʝʨʚʘʥʠʷ ʢʘʢʪʦ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ, ʪʘʢʘ ʠ ʩ ʧʦʩʣʝʜʚʘʱʘ ʦʙʨʘʙʦʪʢʘ. ʇʦʨʘʜʠ 

ʥʝʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʢʦʨʝʢʮʠʠ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ ʚ ʨʘʡʦʥʘ ʥʘ 

ʦʙʝʢʪʘ,  ʧʦ-ʛʦʣʷʤʘʪʘ ʯʘʩʪ ʦʪ ʨʘʙʦʪʘʪʘ ʝ ʧʨʝʜʚʠʜʝʥʦ ʜʘ ʙʲʜʝ ʠʟʚʲʨʰʝʥʘ ʧʨʠ 

ʚʪʦʨʠʷ ʨʝʞʠʤ.  

ɺʘʞʥʦ ʢʘʯʝʩʪʚʦ ʥʘ ʩʦʬʪʫʝʨʘ ʝ, ʯʝ ʧʦʟʚʦʣʷʚʘ ʩʣʝʜʝʥʝ ʥʘ ʧʨʦʛʥʦʟʥʘʪʘ ʟʘ 

ʧʦʩʣʝʜʚʘʱʘ ʦʙʨʘʙʦʪʢʘ ʚʝʨʪʠʢʘʣʥʘ ʪʦʯʥʦʩʪ ʥʘ ʝʢʨʘʥʘ ʥʘ Geo 7. ʆʩʚʝʥ ʯʝ ʪʷ 

ʝ ʩʲʱʝʩʪʚʝʥʘ ʟʘ ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ, ʧʨʠ ɻʅʉʉ ʠʟʤʝʨʚʘʥʠʷʪʘ ʪʷ 

ʝ ʩ ʝʜʠʥ ʧʦʨʷʜʲʢ ʧʦ-ʥʠʩʢʘ ʦʪ ʭʦʨʠʟʦʥʪʘʣʥʘʪʘ ʠ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ 

ʟʘ ʪʦʟʠ ʧʘʨʘʤʝʪʲʨ, ʦʙʝʟʧʝʯʘʚʘ ʥʘʧʲʣʥʦ ʠ ʭʦʨʠʟʦʥʪʘʣʥʠʪʝ ʦʧʨʝʜʝʣʝʥʠʷ. 

ʉʲʦʙʨʘʟʥʦ ʧʣʘʥʠʨʘʥʠʪʝ ʛʨʘʚʠʤʝʪʨʠʯʥʠ ʥʘʙʣʶʜʝʥʠʷ ʝ ʦʧʨʝʜʝʣʝʥ 

ʤʠʥʠʤʘʣʝʥ ʧʨʘʛ ʥʘ ʚʝʨʪʠʢʘʣʥʘʪʘ ʪʦʯʥʦʩʪ ʥʘ ʩʪʦʡʥʦʩʪ 13 cm. ɼʦʩʪʠʛʘʥʝʪʦ 

ʤʫ ʝ ʦʧʨʝʜʝʣʷʱʠʷʪ ʬʘʢʪʦʨ ʟʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ɻʅʉʉ ʥʘʙʣʶʜʝʥʠʷʪʘ 

ʚʲʚ ʚʩʷʢʘ ʝʜʥʘ ʩʪʘʥʮʠʷ. 

ʆʩʚʝʥ ʟʘ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʈɻʆ, Geo 7X ʩʲʩ ʩʚʦʷʪ ʠʥʪʝʛʨʠʨʘʥ 

ʜʘʣʝʢʦʤʝʨʝʥ ʤʦʜʝʣ ʝ ʧʨʝʜʚʠʜʝʥ ʟʘ ʛʨʫʙʦ ʪʨʘʩʠʨʘʥʝ ʥʘ ʪʦʯʢʠʪʝ ʦʪ 

ʧʨʦʝʢʪʠʨʘʥʘʪʘ ʥʘʟʝʤʥʘ ʤʨʝʞʘ. ɿʘ ʮʝʣʪʘ ʝ ʧʣʘʥʠʨʘʥʦ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʪʦʯʢʠʪʝ 

ʦʪ ʈɻʆ, ʩʧʨʷʤʦ ʢʦʠʪʦ ʧʦ ʘʟʠʤʫʪ ʠ ʨʘʟʩʪʦʷʥʠʝ ʜʘ ʙʲʜʘʪ ʦʧʨʝʜʝʣʝʥʠ ʪʝʟʠ ʦʪ 

ʤʨʝʞʘʪʘ. ʎʝʣʪʘ ʥʘ ʛʨʫʙʦʪʦ ʪʨʘʩʠʨʘʥʝ ʝ ʪʦʯʢʠʪʝ ʜʘ ʙʲʜʘʪ ʥʘʥʝʩʝʥʠ  

ʧʨʠʙʣʠʟʠʪʝʣʥʦ, ʪʲʡ ʢʘʪʦ ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ ʪʝʨʝʥʘ ï ʩʨʝʜ ʜʲʨʚʝʪʘ, ʭʨʘʩʪʠ ʠ 

ʩʢʘʣʠ, ʝ ʥʝʚʲʟʤʦʞʥʦ ʜʘ ʙʲʜʝ ʩʧʘʟʝʥ ʩʪʨʦʛʦ ʨʝʛʫʣʷʨʥʠʷ ʭʘʨʘʢʪʝʨ ʥʘ 

ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʧʨʦʝʢʪʠʨʘʥʘʪʘ ʤʨʝʞʘ.  

ʇʣʘʥʠʨʘʥʦ ʝ ʩ ɻʅʉʉ ʧʨʠʝʤʥʠʢʘ ʜʘ ʙʲʜʘʪ ʦʧʨʝʜʝʣʝʥʠ ʧʨʝʮʠʟʥʦ 

ʤʘʢʩʠʤʘʣʥʦ ʢʦʣʠʯʝʩʪʚʦ ʦʪ ʪʨʘʩʠʨʘʥʠʪʝ ʪʦʯʢʠ, ʢʘʢʪʦ ʠ ʩʚʲʨʟʚʘʱʘʪʘ ʪʦʯʢʘ ʚ 

ʩʝʣʦ ɹʦʩʥʝʢ. ɺ ʧʲʨʚʠʷ ʩʣʫʯʘʡ ʝ ʧʨʝʜʚʠʜʝʥʦ ʜʘ ʩʝ ʩʲʙʠʨʘʪ ʜʘʥʥʠ ʚ ʨʝʞʠʤ ʟʘ 

ʧʦʩʣʝʜʚʘʱʘ ʦʙʨʘʙʦʪʢʘ, ʜʦʢʘʪʦ ʚʲʚ ʚʪʦʨʠʷ ï ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ, ʩʲʦʙʨʘʟʥʦ 

ʧʦʢʨʠʪʠʝʪʦ ʥʘ ʤʦʙʠʣʥʠʪʝ ʦʧʝʨʘʪʦʨʠ. 

ʅʘ ʫʩʪʨʦʡʩʪʚʦʪʦ ʩʘ ʢʘʯʝʥʠ ʥʘʣʠʯʥʠʪʝ ʨʘʩʪʝʨʥʠ ʜʘʥʥʠ ʢʘʪʦ ʢʘʨʪʥʠ 

ʧʦʜʣʦʞʢʠ, ʢʘʢʪʦ ʠ ʚʝʢʪʦʨʥʠ ï ʧʨʦʝʢʪʠʨʘʥʘʪʘ ʥʘʟʝʤʥʘ ʤʨʝʞʘ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ 

ʘʢʪʫʘʣʠʟʠʨʘʥʠʪʝ ʜʘʥʥʠ ʟʘ ʥʦʚʦʩʲʟʜʘʜʝʥʠʪʝ ʪʦʯʢʠ ʦʪ ʈɻʆ, ʚ ʢʦʦʨʜʠʥʘʪʥʘ 

ʩʠʩʪʝʤʘ Ăɹɻʉ 2005ñ. 

 

5.2.3. ʊʦʪʘʣʥʘ ʩʪʘʥʮʠʷ 

ɿʘ ʦʧʨʝʜʝʣʷʥʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʦʪʦ ʧʦʣʦʞʝʥʠʝ ʥʘ ʪʦʯʢʠʪʝ ʙʝʟ ʠʣʠ ʩ 

ʦʛʨʘʠʯʝʥ ʩʧʲʪʥʠʢʦʚ ʩʠʛʥʘʣ ʝ ʠʟʙʨʘʥʘ ʢʣʘʩʠʯʝʩʢʘʪʘ ʪʝʭʥʦʣʦʛʠʷ ʥʘ ʲʛʣʦʚʦ-

ʜʲʣʞʠʥʠ ʠʟʤʝʨʚʘʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʪʦʪʘʣʥʘ ʩʪʘʥʮʠʷ. ʀʥʩʪʨʫʤʝʥʪʲʪ Leica 



5. ʇʦʜʛʦʪʦʚʢʘ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘ 

 

81 

 

TCR303 ʧʨʠʪʝʞʘʚʘ ʩʣʝʜʥʠʪʝ ʦʩʥʦʚʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʦʠʪʦ ʛʦ ʧʨʘʚʷʪ 

ʧʦʜʭʦʜʷʱ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʟʘʜʘʯʘʪʘ: 

¶ ʀʟʤʝʨʚʘʥʝ ʥʘ ʲʛʣʠ ï ʪʦʯʥʦʩʪ: 3ñ (1 mgon); 

¶ ʀʟʤʝʨʚʘʥʝ ʥʘ ʨʘʟʩʪʦʷʥʠʝ  ï ʪʦʯʥʦʩʪ:  

ʩʪʘʥʜʘʨʪʥʦ ʠʟʤʝʨʚʘʥʝ ï 2 mm + 2 ppm; 

ʙʝʟʧʨʠʟʤʝʥʦ ʠʟʤʝʨʚʘʥʝ ï 5 mm + 2 ppm. 

¶ ʀʟʤʝʨʚʘʥʝ ʥʘ ʨʘʟʩʪʦʷʥʠʝ ï ʦʙʭʚʘʪ: 

ʠʟʤʝʨʚʘʥʝ ʩʲʩ ʩʪʘʥʜʘʨʪʥʘ ʧʨʠʟʤʘ ï ʜʦ 3 500 m; 

ʙʝʟʧʨʠʟʤʝʥʦ ʠʟʤʝʨʚʘʥʝ ï ʦʪ 1.5 ʜʦ 80 m; 

¶ ʃʠʙʝʣʘ ï ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ: 

ʢʨʲʛʣʘ ï 6ó; 

ʝʣʝʢʪʨʦʥʥʘ ï 20ñ; 

¶ ʃʘʟʝʨʝʥ ʦʪʚʝʩ: 

ʤʘʢʩʠʤʘʣʝʥ ʜʠʘʤʝʪʲʨ ʥʘ ʦʪʢʣʦʥʝʥʠʝʪʦ ʥʘ ʮʝʥʪʲʨʘ ʥʘ ʧʝʪʥʦʪʦ - ± 

0.8mm/1.5 m 

ʜʠʘʤʝʪʲʨ ʥʘ ʣʘʟʝʨʥʦʪʦ ʧʝʪʥʦ ï 2.5 mm/1.5 m; 

¶ ʂʦʤʧʝʥʩʘʪʦʨ ï ʜʚʫʦʩʦʚ: 

ʦʙʭʚʘʪ: Ñ 4ó (0.07 gon); 

ʪʦʯʥʦʩʪ: 1ñ (0.3 mgon). 

ɺ ʧʨʘʢʪʠʢʘʪʘ ʟʘ ʟʘʩʥʝʤʘʥʝ ʥʘ ʧʝʱʝʨʠ ʩʘ ʧʦʧʫʣʷʨʥʠ ʜʘʣʝʯ ʧʦ-

ʝʣʝʤʝʥʪʘʨʥʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʟʘʜʦʚʦʣʠʪʝʣʥʘ ʪʦʯʥʦʩʪ ʚ ʪʨʫʜʥʠʪʝ 

ʟʘ ʨʘʙʦʪʘ ʫʩʣʦʚʠʷ (Slavova, 2013; Slavova, 2012). ɺʲʚ ʚʨʲʟʢʘ ʩ ʧʦʩʪʘʚʝʥʘʪʘ 

ʮʝʣ ʥʘ ʢʦʥʢʨʝʪʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʦʙʘʯʝ ʠ ʩʨʘʚʥʠʪʝʣʥʦ ʙʣʘʛʦʧʨʠʷʪʥʠʪʝ 

ʫʩʣʦʚʠʷ ʚ ɾʠʚʘʪʘ ʚʦʜʘ ï ʛʦʣʝʤʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʫʜʦʙʥʠ ʟʘ ʩʪʘʥʮʠʦʥʠʨʘʥʝ 

ʥʘ ʫʨʝʜʘ ʧʦʚʲʨʭʥʦʩʪʠ, ʝ ʧʨʝʜʧʨʠʝʪʦ ʠʟʚʲʨʰʚʘʥʝʪʦ ʥʘ ʚʠʩʦʢʦʪʦʯʥʠ 

ʠʟʤʝʨʚʘʥʠʷ. ʀʟʤʝʨʚʘʥʠʷʪʘ ʤʝʞʜʫ ʧʦʣʠʛʦʥʦʚʠʪʝ ʪʦʯʢʠ ʠ ʪʷʭʥʦʪʦ 

ʧʨʠʚʲʨʟʚʘʥʝ ʢʲʤ ʈɻʆ ʝ ʧʨʝʜʚʠʜʝʥʦ ʜʘ ʩʪʘʚʘ ʩ ʥʘʩʦʯʚʘʥʝ ʥʘ ʪʦʪʘʣʥʘʪʘ 

ʩʪʘʥʮʠʷ ʢʲʤ ʧʨʠʟʤʘ ʚ ʩʲʩʝʜʥʠʪʝ ʪʦʯʢʠʪʝ, ʘ ʟʘ ʧʦʜʨʦʙʥʠʪʝ ʪʦʯʢʠ ʝ ʧʣʘʥʠʨʘʥʦ 

ʙʝʟʨʝʬʣʝʢʪʦʨʥʦ ʟʘʩʥʝʤʘʥʝ. 

ʆʩʚʝʥ ʟʘ ʠʟʤʝʨʚʘʥʠʷ ʚ ʧʝʱʝʨʘʪʘ, ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʪʦʪʘʣʥʘʪʘ ʩʪʘʥʮʠʷ ʝ 

ʧʦʜʭʦʜʷʱʦ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʧʣʘʥʦʚʦʪʦ ʧʦʣʦʞʝʥʠʝ ʥʘ ʯʘʩʪ ʦʪ ʥʘʟʝʤʥʠʪʝ ʪʦʯʢʠ. 

ʇʨʝʜʚʠʜ ʩʪʨʲʤʥʠʪʝ ʩʢʣʦʥʦʚʝ ʠ ʢʲʩʠʪʝ ʚʠʟʫʨʠ, ʧʨʠ ʢʦʠʪʦ ʝʬʝʢʪʲʪ ʥʘ 

ʚʝʨʪʠʢʘʣʥʘʪʘ ʨʝʬʨʘʢʮʠʷ ʥʝ ʝ ʟʥʘʯʠʤ, ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʘ 

ʥʠʚʝʣʘʮʠʷ ʩʲʱʦ ʝ ʮʝʣʝʩʲʦʙʨʘʟʥʦ. ɿʘ ʪʦʟʠ ʝʪʘʧ ʦʪ ʨʘʙʦʪʘʪʘ ʝ ʧʨʝʜʚʠʜʝʥʦ 

ʚʠʟʫʨʠʪʝ ʜʘ ʙʲʜʘʪ ʢʲʤ ʯʝʪʠʨʠʤʝʪʨʦʚʘ ʜʲʨʚʝʥʘ ʣʘʪʘ ï ʦʪ ʝʜʥʘ ʩʪʨʘʥʘ ʟʘʱʦʪʦ 

ʪʦʚʘ ʧʦʜʦʙʨʷʚʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʚʠʜʠʤʦʩʪ ʥʘ ʩʠʛʥʘʣʘ ʚʲʚ ʚʩʷʢʘ ʝʜʥʘ ʪʦʯʢʘ, 
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ʦʪ ʜʨʫʛʘ, ʟʘʱʦʪʦ ʧʣʘʥʦʚʠʪʝ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘ ʪʦʯʢʠʪʝ ʥʝ ʩʘ ʦʛʨʘʥʠʯʝʥʠ ʦʪ 

ʪʦʣʢʦʚʘ ʩʪʨʦʛʠ ʠʟʠʩʢʚʘʥʠʷ, ʢʦʣʢʦʪʦ ʚʝʨʪʠʢʘʣʥʠʪʝ. 

 

5.3. ʆɹʆɹʑɽʅʀɽ 

ʅʘʙʣʶʜʝʥʠʷʪʘ ʩʘ ʧʨʦʝʢʪʠʨʘʥʠ ʧʦʩʨʝʜʩʪʚʦʤ ʥʘʣʠʯʥʠʪʝ ʤʘʪʝʨʠʘʣʠ ʟʘ 

ʨʘʡʦʥʘ, ʚ ʪʦʚʘ ʯʠʩʣʦ ʪʝʢʩʪʦʚʠ ʠ ʛʨʘʬʠʯʥʠ ʠʟʪʦʯʥʠʮʠ, ʢʘʢʪʦ ʠ ʥʘʣʠʯʥʘʪʘ 

ɻʀʉ ʩʠʩʪʝʤʘ. ʊʝ ʩʘ ʧʣʘʥʠʨʘʥʠ ʚ ʜʚʘ ʝʪʘʧʘ ï ʧʲʨʚʠ, ʚʢʣʶʯʚʘʱ ʟʘʩʥʝʤʘʥʝ ʥʘ 

ʧʝʱʝʨʘ ɾʠʚʘʪʘ ʚʦʜʘ, ʠ ʚʪʦʨʠ, ʚʢʣʶʯʚʘʱ ʩʲʱʠʥʩʢʠʪʝ ʛʨʘʚʠʤʝʪʨʠʯʥʠ 

ʥʘʙʣʶʜʝʥʠʷ. ʇʨʠ ʧʨʦʝʢʪʠʨʘʥʝʪʦ ʥʘ ʨʝʛʫʣʷʨʥʘ ʤʨʝʞʘ ʟʘ ʚʪʦʨʠʷ ʝʪʘʧ ʩʘ 

ʠʟʧʦʣʟʚʘʥʠ ʠ ʜʘʥʥʠ ʦʪ ʠʟʚʲʨʰʝʥʦʪʦ ʢʘʨʪʠʨʘʥʝ. 

ʆʙʦʨʫʜʚʘʥʝʪʦ ʚʢʣʶʯʚʘ ʛʨʘʚʠʤʝʪʲʨ LCR G ʩ ʚʠʩʦʢʘ ʪʦʯʥʦʩʪ ʠ ʥʠʩʢʠ 

ʩʪʦʡʥʦʩʪʠ ʥʘ ʜʨʝʡʬʘ. ɿʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʠʪʝ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʨʘʜʠ ʣʠʧʩʘ ʥʘ 

ʈɻʆ ʩʘ ʧʣʘʥʠʨʘʥʠ ɻʅʉʉ ʠʟʤʝʨʚʘʥʠʷ, ʢʦʠʪʦ ʜʘ ʙʲʜʘʪ ʜʦʧʲʣʥʝʥʠ ʩ ʪʦʪʘʣʥʘ 

ʩʪʘʥʮʠʷ ʚ ʪʦʯʢʠ ʙʝʟ ʠʣʠ ʩ ʦʛʨʘʥʠʯʝʥʘ ʩʧʲʪʥʠʢʦʚʘ ʚʠʜʠʤʦʩʪ. 
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6. ʈɽɸʃʀɿɸʎʀʗ ʅɸ ʀɿʄɽʈɺɸʅʀʗʊɸ 

ʇʣʘʥʠʨʘʥʠʪʝ ʠʟʤʝʨʚʘʥʠʷ ʩʘ ʨʘʟʧʨʝʜʝʣʝʥʠ ʚ ʥʷʢʦʣʢʦ ʦʪʜʝʣʥʠ ʟʘʜʘʯʠ. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʠʪʝ ʦʧʨʝʜʝʣʝʥʠʷ, ʚʢʣʶʯʚʘʪ ʧʨʝʮʠʟʥʦ ʟʘʩʥʝʤʘʥʝ ʥʘ ʧʝʱʝʨʘʪʘ 

ʠ ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʩʪʘʥʮʠʠ. ɻʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʠʟʤʝʨʚʘʥʠʷ ʩʘ ʨʘʟʰʠʨʝʥʠ ʩ 

ʜʦʧʲʣʥʠʪʝʣʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʜʨʝʡʬʘ ʥʘ ʠʥʩʪʨʫʤʝʥʪʘ. 

 

6.1. ʇʈʆʉʊʈɸʅʉʊɺɽʅʀ ʆʇʈɽɼɽʃɽʅʀʗ 

ʀʟʤʝʨʚʘʥʠʷ ʠ ʩʲʩʪʘʚʷʥʝ ʥʘ ʪʨʠʤʝʨʥʠ ʧʝʱʝʨʥʠ ʤʦʜʝʣʠ ʩʘ ʠʟʚʲʨʰʚʘʥʠ 

ʚ ʧʨʝʜʭʦʜʥʠ ʠʟʤʝʨʚʘʥʠʷ (Slavova, 2013; Slavova, 2012), ʢʦʠʪʦ ʩʣʫʞʘʪ ʢʘʪʦ 

ʦʩʥʦʚʘ ʥʘ ʥʘʩʪʦʷʱʦʪʦ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʠʪʝ ʦʧʨʝʜʝʣʝʥʠʷ ʚʢʣʶʯʚʘʪ 

ʠʟʤʝʨʚʘʥʠʷ ʩ ɻʅʉʉ ʧʨʠʝʤʥʠʢ, ʢʦʛʘʪʦ ʫʩʣʦʚʠʷʪʘ ʛʦ ʧʦʟʚʦʣʷʚʘʪ, ʠ ʨʘʙʦʪʘ ʩ 

ʪʦʪʘʣʥʘ ʩʪʘʥʮʠʷ ʚʲʚ ʚʩʠʯʢʠ ʦʩʪʘʥʘʣʠ ʩʣʫʯʘʠ. 

 

6.1.1. ɿʘʩʥʝʤʘʥʝ ʥʘ ʧʝʱʝʨʘʪʘ 

ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ʈɻʆ ʩ ɻʅʉʉ ʘʧʘʨʘʪʫʨʘʪʘ ʝ ʧʦʜʛʦʪʚʠʪʝʣʝʥ ʝʪʘʧ ʟʘ 

ʠʟʤʝʨʚʘʥʠʷʪʘ ʚ ʧʝʱʝʨʘʪʘ, ʧʦʨʘʜʠ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʪʝ ʜʘ ʙʲʜʘʪ ʦʨʠʝʥʪʠʨʘʥʠ 

ʚ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʠʚʲʨʟʘʥʝ ʢʲʤ ʪʦʯʢʠ ʩ ʠʟʚʝʩʪʥʠ 

ʢʦʦʨʜʠʥʘʪʠ. ɿʘ ʮʝʣʪʘ ʪʨʠ ʦʪ ʪʦʯʢʠʪʝ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ ʧʦ-ʚʠʩʦʢʦ ʩʧʨʷʤʦ 

ʚʭʦʜʘ ʥʘ ʧʝʱʝʨʘʪʘ, ʚ ʤʘʣʲʢ ʨʘʡʦʥ ʙʝʟ ʜʲʨʚʝʪʘ, ʥʘ ʦʪʢʨʠʪʦ ʟʘ ʤʘʢʩʠʤʘʣʥʦ 

ʜʦʙʨʘ ʩʧʲʪʥʠʢʦʚʘ ʚʠʜʠʤʦʩʪ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʦ ʧʨʝʜ ʚʭʦʜʘ ʥʘ ʧʝʱʝʨʘʪʘ ʝ 

ʨʘʟʧʦʣʦʞʝʥʘ ʯʝʪʚʲʨʪʘ ʪʦʯʢʘ. ɺʩʠʯʢʠ ʪʝ ʩʘ ʩʪʘʙʠʣʠʟʠʨʘʥʠ ʩ ʤʝʪʘʣʥʠ ʧʠʨʦʥʠ.  

ɿʘ ʦʧʨʝʜʝʣʷʥʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʦʪʦ ʧʦʣʦʞʝʥʠʝ ʥʘ ʪʝʟʠ ʯʝʪʠʨʠ ʪʦʯʢʠ, ʥʘ 

ʚʩʷʢʘ ʦʪ ʪʷʭ ʩ ɻʅʉʉ ʧʨʠʝʤʥʠʢʘ Trimble Geo 7X ʩʘ ʠʟʚʲʨʰʝʥʠ ʩʪʘʪʠʯʥʠ 

ʠʟʤʝʨʚʘʥʠʷ ʩ ʠʥʪʝʨʚʘʣ 1 ʩʝʢʫʥʜʘ. ʅʘʡ-ʜʲʣʲʛ ʝ ʧʨʝʩʪʦʷʪ ʥʘ ʪ. st1 ï 54 ʤʠʥ., a 

ʥʘʡ-ʢʨʘʪʲʢ ï st.4 ï 31 ʤʠʥ. 

ʇʘʨʘʣʝʣʥʦ ʥʘ ɻʅʉʉ ʠʟʤʝʨʚʘʥʠʷʪʘ ʦʪʚʲʥ, ʩʘ ʠʟʚʲʨʰʝʥʠ ʲʛʣʦʚʦ-

ʜʲʣʞʠʥʥʠʪʝ ʠʟʤʝʨʚʘʥʠʷ ʧʦʜ ʟʝʤʷʪʘ ʠ ʪʷʭʥʦʪʦ ʧʨʠʚʲʨʟʚʘʥʝ ʢʲʤ ʪʦʯʢʠʪʝ ʦʪ 

ʈɻʆ. ɺ ʧʝʱʝʨʘʪʘ ʝ ʩʲʟʜʘʜʝʥ ʧʦʣʠʛʦʥʦʚ ʭʦʜ, ʯʠʠʪʦ ʪʦʯʢʠ ʥʝ ʩʘ 

ʩʪʘʙʠʣʠʟʠʨʘʥʠ ʩ ʪʨʘʡʥʠ ʟʥʘʮʠ, ʟʘ ʜʘ ʥʝ ʩʝ ʠʟʚʲʨʰʚʘʪ ʥʘʨʫʰʝʥʠʷ ʥʘ ʩʨʝʜʘʪʘ. 

ʈʘʟʧʦʣʦʞʝʥʠʝʪʦ ʠʤ ʝ ʦʧʨʝʜʝʣʝʥʦ ʧʨʝʜʠ ʚʩʠʯʢʦ ʦʪ ʚʠʜʠʤʦʩʪʪʘ ʧʦʤʝʞʜʫ ʠʤ, 

ʢʘʢʪʦ ʠ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʟʘʩʥʝʤʘʥʝ ʥʘ ʭʘʨʘʢʪʝʨʥʠʪʝ ʧʝʱʝʨʥʠ ʬʦʨʤʠ 

(ʌʠʛʫʨʘ 11). ʇʦʣʠʛʦʥʦʚʠʷʪ ʭʦʜ ʝ ʟʘʪʚʦʨʝʥ ʚ ʥʘʯʘʣʥʘʪʘ ʩʠ ʪʦʯʢʘ, ʥʘʤʠʨʘʱʘ 

ʩʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʧʨʝʜ ʚʭʦʜʘ ʥʘ ʧʝʱʝʨʘʪʘ, ʢʦʷʪʦ ʝ ʠ ʠʟʧʦʣʟʚʘʥʘ ʟʘ 

ʧʨʠʚʲʨʟʚʘʥʝ ʢʲʤ ʈɻʆ.  

ʍʘʨʘʢʪʝʨʥʘ ʨʘʟʣʠʢʘ ʧʨʠ ʠʟʚʲʨʰʝʥʦʪʦ ʟʘʩʥʝʤʘʥʝ ʚ ʩʨʘʚʥʝʥʠʝ ʩ 

ʢʣʘʩʠʯʝʩʢʠʷ ʧʦʭʚʘʪ ʚ ʧʝʱʝʨʥʦʪʦ ʢʘʨʪʠʨʘʥʝ ʝ ʩʲʦʪʚʝʪʥʦ ʠʟʤʝʨʚʘʥʠʷʪʘ ʢʲʤ 
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ʤʥʦʞʝʩʪʚʦ ʧʦʜʨʦʙʥʠ ʪʦʯʢʠ ʦʪ ʝʜʥʘ ʩʪʘʥʮʠʷ ʚʤʝʩʪʦ ʦʯʝʨʪʘʚʘʥʝ ʥʘ ʥʘʧʨʝʯʥʠʷ 

ʧʨʦʬʠʣ ʩ ʯʝʪʠʨʠ ʚʠʟʫʨʠ (ʛʦʨʝ, ʜʦʣʫ, ʣʷʚʦ ʠ ʜʷʩʥʦ). ɿʘ ʨʘʟʛʨʘʥʠʯʘʚʘʥʝ ʥʘ 

ʪʘʚʘʥʠ ʠ ʩʪʝʥʠʪʝ ʦʪ ʧʦʜʘ ʪʦʯʢʠʪʝ ʩʘ ʦʟʥʘʯʘʚʘʥʠ ʩ ʢʦʜʦʚʝ. 

ʆʙʱʘʪʘ ʜʲʣʞʠʥʘ ʥʘ ʧʦʣʠʛʦʥʦʚʠʷ ʭʦʜ ʝ 67 m ʠ ʚʢʣʶʯʚʘ 7 ʪʦʯʢʠ. ʆʪ 

ʯʝʪʠʨʠ ʦʪ ʪʷʭ ʩʘ ʟʘʩʥʝʪʠ 344 ʧʦʜʨʦʙʥʠ ʪʦʯʢʠ, ʢʦʠʪʦ ʜʘ ʘʧʨʦʢʩʠʤʠʨʘʪ 

ʧʝʱʝʨʥʦʪʦ ʪʷʣʦ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʠʷ 

ʤʝʪʦʜ. ɺʩʠʯʢʠ ʜʝʡʥʦʩʪʠ ʧʦ ʩʲʟʜʘʚʘʥʝ ʥʘ ʈɻʆ, ʧʦʣʠʛʦʥʦʚ ʭʦʜ ʠ ʟʘʩʥʝʤʘʥʝ ʥʘ 

ʧʝʱʝʨʘʪʘ ʩʘ ʨʝʘʣʠʟʠʨʘʥʠ ʚ ʝʜʠʥ ʜʝʥ. 

 

 

ʌʠʛʫʨʘ 11. ʀʟʤʝʨʚʘʥʠʷ ʩ ʪʦʪʘʣʥʘʪʘ ʩʪʘʥʮʠʷ ʚ ʧʝʱʝʨʘʪʘ, ʠʟʛʣʝʜ ʦʪ ʧʨʠʚʭʦʜʥʘʪʘ ʟʘʣʘ 

ʢʲʤ ʥʘʯʘʣʦʪʦ ʥʘ ʛʘʣʝʨʠʷʪʘ. ʅʘ ʩʥʠʤʢʘʪʘ ʷʩʥʦ ʣʠʯʠ ʭʘʨʘʢʪʝʨʲʪ ʥʘ ʧʝʱʝʨʥʠʷ ʧʨʦʬʠʣ, 

ʢʘʢʪʦ ʠ ʭʦʨʠʦʟʥʪʘʣʥʠʷʪ ʧʦʜ, ʢʦʡʪʦ ʙʣʘʛʦʧʨʠʷʪʩʪʚʘ ʨʘʙʦʪʘʪʘ 

 

6.1.2. ʊʨʘʩʠʨʘʥʝ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʘʪʘ ʤʨʝʞʘ 

ʊʨʘʩʠʨʘʥʝʪʦ ʥʘ ʪʦʯʢʠʪʝ ʝ ʧʦʜʛʦʪʚʠʪʝʣʝʥ ʝʪʘʧ ʟʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ 

ʧʣʘʥʠʨʘʥʠʪʝ ʛʨʘʚʠʤʝʪʨʠʯʥʠ ʥʘʙʣʶʜʝʥʠʷ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʛʠ ʧʨʝʜʭʦʞʜʘ ʚʲʚ 

ʚʨʝʤʝʪʦ. ʇʦʨʘʜʠ ʣʠʧʩʘʪʘ ʥʘ ʤʦʙʠʣʥʠ ʢʦʤʫʥʠʢʘʮʠʠ ʚ ʨʘʡʦʥʘ ʥʘ ɾʠʚʘʪʘ ʚʦʜʘ, 

ʩ ʢʦʝʪʦ ʩʝ ʦʛʨʘʥʠʯʘʚʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ɻʅʉʉ ʠʟʤʝʨʚʘʥʠʷʪʘ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ, ʝ 

ʧʨʝʜʚʠʜʝʥʦ ʜʝʡʩʪʚʠʝʪʦ ʜʘ ʩʝ ʦʩʲʱʝʩʪʚʠ ʧʦ ʧʦʣʷʨʝʥ ʤʝʪʦʜ  (ʯʨʝʟ ʘʟʠʤʫʪ ʠ 

ʨʘʟʩʪʦʷʥʠʝ) ʩ ʠʥʪʝʛʨʠʨʘʥʠʷ ʜʘʣʝʢʦʤʝʨʝʥ ʤʦʜʫʣ ʥʘ Trimble Geo 7X. 
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ʇʲʨʚʦʥʘʯʘʣʥʦ ʦʧʨʝʜʝʣʝʥʘʪʘ ʟʘ ʥʘʯʘʣʥʘ ʪʦʯʢʘ st1 (ʢʘʢʪʦ ʠ ʦʩʪʘʥʘʣʠʪʝ 

ʪʦʯʢʠ ʦʪ ʩʲʟʜʘʜʝʥʘʪʘ ʈɻʆ) ʩʘ ʫʥʠʱʦʞʝʥʠ ʚ ʧʨʦʤʝʞʜʫʪʲʢʘ ʦʪ ʚʨʝʤʝ ʤʝʞʜʫ 

ʪʷʭʥʦʪʦ ʩʲʟʜʘʚʘʥʝ (ʜʝʢʝʤʚʨʠ 2013 ʛ.) ʠ ʪʨʘʩʠʨʘʥʝʪʦ (ʶʣʠ 2014 ʛ.). ɺʲʧʨʝʢʠ 

ʪʦʚʘ ʥʘ ʧʨʠʙʣʠʟʠʪʝʣʥʦ ʩʲʱʦʪʦ ʤʷʩʪʦ ʥʘ ʪʦʯʢʘ st1 ʩ ʤʝʪʘʣʝʥ ʧʠʨʦʥ ʝ 

ʩʪʘʙʠʣʠʟʠʨʘʥʘ ʥʦʚʘ ʪʦʯʢʘ CS. 

ʇʦʨʘʜʠ ʩʣʦʞʥʠʪʝ ʫʩʣʦʚʠʷ ʥʘ ʪʝʨʝʥʘ ʠ ʥʘʡ-ʚʝʯʝ ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʧʨʷʢʘʪʘ 

ʚʠʜʠʤʦʩʪ ʤʝʞʜʫ ʪʦʯʢʠʪʝ, ʩʝ ʥʘʣʘʛʘ ʧʦʝʪʘʧʥʦ ʪʨʘʩʠʨʘʥʝ ʦʪ ʥʦʚʦʩʲʟʜʘʜʝʥʠʪʝ 

ʪʦʯʢʠ, ʩʲʙʣʶʜʘʚʘʡʢʠ ʧʨʦʝʢʪʥʠʪʝ ʨʘʟʩʪʦʷʥʠʷ ʧʦʤʝʞʜʫ ʠʤ  ʠ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ 

ʘʟʠʤʫʪʘ ʧʦ ʜʚʝʪʝ ʦʩʥʦʚʥʠ ʥʘʧʨʘʚʣʝʥʠʷ, ʦʧʨʝʜʝʣʝʥʠ ʦʪ ʥʘʜʣʲʞʥʠʪʝ ʠ 

ʥʘʧʨʝʯʥʠʪʝ ʧʨʦʬʠʣʠ. ɿʘʨʘʜʠ ʩʣʦʞʥʠʷ ʨʝʣʝʬ, ʥʘʣʠʯʠʝʪʦ ʥʘ ʜʲʨʚʝʪʘ, ʭʨʘʩʪʠ 

ʠ ʩʢʘʣʠ ʥʝ ʩʘ ʩʧʘʟʚʘʥʠ ʩʪʨʦʛʦ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʧʨʦʝʢʪʠʨʘʥʠʪʝ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ. ʇʦ ʩʲʱʘʪʘ ʧʨʠʯʠʥʘ ʥʷʢʦʣʢʦ ʦʪ ʢʨʘʡʥʠʪʝ ʪʦʯʢʠ ʩʲʱʦ ʩʘ 

ʧʨʝʤʘʭʥʘʪʠ (D1, E1, F23, G23, H23). ɺʩʠʯʢʠ ʪʦʯʢʠ ʦʪ ʤʨʝʞʘʪʘ ʩʘ 

ʩʪʘʙʠʣʠʟʠʨʘʥʠ ʩ ʜʲʨʚʝʥʠ ʢʦʣʯʝʪʘ. 

 

6.1.3. ʇʨʝʮʠʟʥʦ ʟʘʩʥʝʤʘʥʝ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʩʪʘʥʮʠʠ 

ʄʝʞʜʠʥʥʘʪʘ ʛʨʘʚʠʤʝʪʨʠʯʥʘ ʩʪʘʥʮʠʷ ʚ ʩʝʣʦ ɹʦʩʥʝʢ ʝ ʦʧʨʝʜʝʣʝʥʘ ʩ 

ɻʅʉʉ ʧʨʠʝʤʥʠʢʘ Trimble Geo 7X ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ, ʙʣʘʛʦʜʘʨʝʥʠʝ ʥʘ ʥʘʣʠʯʥʠʷ 

ʠʥʪʝʨʥʝʪ ʜʦʩʪʲʧ ʜʦ VRS ʢʦʨʝʢʮʠʠ ʥʘ ʩʝʨʪʠʬʠʮʠʨʘʥʘ ɻʅʉʉ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʘ ʤʨʝʞʘ.  

ʃʠʧʩʘʪʘ ʥʘ ʢʣʝʪʲʯʥʦ ʧʦʢʨʠʪʠʝ ʚ ʨʘʡʦʥʘ ʥʘ ɾʠʚʘʪʘ ʚʦʜʘ ʝ ʧʨʠʯʠʥʘ 

ʠʟʤʝʨʚʘʥʠʷʪʘ ʪʘʤ ʜʘ ʙʲʜʘʪ ʠʟʚʲʨʰʝʥʠ ʚ ʨʝʞʠʤ ʥʘ ʧʦʩʣʝʜʚʘʱʘ ʦʙʨʘʙʦʪʢʘ. 

ɼʦʧʲʣʥʠʪʝʣʝʥ, ʫʩʣʦʞʥʷʚʘʱ ɻʅʉʉ ʥʘʙʣʶʜʝʥʠʷʪʘ ʬʘʢʪʦʨ, ʝ ʨʘʟʧʦʣʦʞʝʥʠʝʪʦ 

ʥʘ ʦʙʝʢʪʘ ʥʘ ʩʢʣʦʥ ʚ ʩʲʨʮʝʪʦ ʥʘ ʧʣʘʥʠʥʘʪʘ, ʢʦʝʪʦ ʧʨʝʜʧʦʣʘʛʘ ʦʛʨʘʥʠʯʝʥʘ 

ʩʧʲʪʥʠʢʦʚʘ ʚʠʜʠʤʦʩʪ. ʄʥʦʛʦ ʧʦ-ʩʲʱʝʩʪʚʝʥʘ ʧʨʝʯʢʘ ʦʙʘʯʝ ʝ ʥʘʣʠʯʠʝʪʦ ʥʘ 

ʛʲʩʪʘ ʜʲʙʦʚʦ-ʙʫʢʦʚʘ ʛʦʨʩʢʘ ʨʘʩʪʠʪʝʣʥʦʩʪ. ɺʲʧʨʝʢʠ ʪʦʚʘ ʩʘ ʠʟʚʲʨʰʝʥʠ 

ʥʝʢʦʣʢʦʜʥʝʚʥʠ ʥʘʙʣʶʜʝʥʠʷ ʥʘ 61 ʪʦʯʢʠ.  

ʇʦʜʜʲʨʞʘʥʝʪʦ ʥʘ ʩʠʛʥʘʣʠʪʝ ʦʪ ʨʝʜʠʮʘ ɻʅʉʉ ʩʠʩʪʝʤʠ ʟʘ 

ʧʦʟʠʮʠʦʥʠʨʘʥʝ ʝ ʩʲʱʝʩʪʚʝʥʦ ʧʨʝʜʠʤʩʪʚʦ ʥʘ Geo 7X ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ 

ʥʘʨʫʰʝʥʘʪʘ ʦʪ ʜʲʨʚʝʩʥʠʪʝ ʢʦʨʦʥʠ ʩʧʲʪʥʠʢʦʚʘ ʚʠʜʠʤʦʩʪ. ʉʲʩ ʩʨʘʚʥʠʪʝʣʥʦ 

ʢʨʘʪʢʦ ʚʨʝʤʝʪʨʘʝʥʝ (ʥʷʢʦʣʢʦ ʤʠʥʫʪʠ) ʩʘ ʥʘʙʣʶʜʝʥʠʷʪʘ ʚ ʮʝʥʪʨʘʣʥʘʪʘ 

ʠʟʪʦʯʥʘ ʠ ʩʝʚʝʨʦʠʟʪʦʯʥʘ ʯʘʩʪ ʥʘ ʤʨʝʞʘʪʘ, ʢʲʜʝʪʦ ʥʝʙʦʩʢʣʦʥʲʪ ʝ ʦʪʢʨʠʪ. ʇʦʜ 

ʢʦʨʦʥʠʪʝ ʥʘ ʜʲʨʚʝʪʘʪʘ (ʌʠʛʫʨʘ 12) ʦʙʘʯʝ ʩʝ ʥʘʣʘʛʘʪ ʧʨʦʜʲʣʞʠʪʝʣʥʠ 

ʥʘʙʣʶʜʝʥʠʷ (ʧʦʣʦʚʠʥ ʯʘʩ ʠ ʧʦʚʝʯʝ) ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʩʲʦʙʨʘʟʝʥʘʪʘ ʩ 

ʠʟʠʩʢʚʘʥʠʷʪʘ ʧʨʦʛʥʦʟʥʘ ʪʦʯʥʦʩʪ, ʢʦʝʪʦ ʨʷʟʢʦ ʥʘʤʘʣʷʚʘʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʪʘ. 
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ʌʠʛʫʨʘ 12. ɻʅʉʉ ʠʟʤʝʨʚʘʥʠʷ ʥʘ ʪʦʯʢʘ ɽ2. ɺʲʧʨʝʢʠ ʚʠʜʠʤʦ ʛʲʩʪʘʪʘ ʩʷʥʢʘ ʥʘ ʜʲʨʚʝʪʘʪʘ, 

ʪʦʚʘ ʝ ʝʜʥʘ ʦʪ ʩʪʘʥʮʠʠʪʝ ʩ ʫʩʧʝʰʥʠ ɻʅʉʉ ʠʟʤʝʨʚʘʥʠʷ 

 

ʊʨʫʜʥʠʪʝ ɻʅʉʉ ʫʩʣʦʚʠʷ ʩʘ ʧʨʠʯʠʥʘ ʧʦ-ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʪʦʯʢʠʪʝ ʜʘ ʙʲʜʘʪ 

ʦʧʨʝʜʝʣʝʥʠ ʩ ʪʦʪʘʣʥʘ ʩʪʘʥʮʠʷ. ʆʩʥʦʚʥʦ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ ʧʨʠ ʚʠʟʫʨʠʪʝ 

ʢʲʤ ʚʩʷʢʘ ʪʦʯʢʘ ʝ ʟʘʪʨʫʜʥʝʥʘʪʘ ʧʨʷʢʘ ʚʠʜʠʤʦʩʪ ʧʦʨʘʜʠ ʟʥʘʯʠʪʝʣʥʘʪʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ. ɿʘʨʘʜʠ ʥʠʩʢʠʪʝ ʢʣʦʥʠ ʝ ʠʟʧʦʣʟʚʘʥʘ ʩʘʤʦ ʧʦʣʦʚʠʥʘʪʘ ʜʲʣʞʠʥʘ 

ʥʘ ʯʝʪʠʨʠʤʝʪʨʦʚʘʪʘ ʣʘʪʘ. 

ʀʟʤʝʨʚʘʥʠʷʪʘ ʩ ʪʦʪʘʣʥʘʪʘ ʩʪʘʥʮʠʷ ʩʘ ʨʝʘʣʠʟʠʨʘʥʠ ʚ ʦʙʱʦ ʯʝʪʠʨʠ ʜʥʠ,  

ʢʘʪʦ ʚʩʠʯʢʠ ʪʦʯʢʠ ʩʘ ʦʙʭʚʘʥʘʪʠ ʦʪ ʦʙʱʦ ʜʚʝ ʩʪʘʥʮʠʠ ï CS ʠ H13.  

 

6.2. ɻʈɸɺʀʄɽʊʈʀʏʅʀ ʀɿʄɽʈɺɸʅʀʗ 

ɻʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʠʟʤʝʨʚʘʥʠʷ ʩʘ ʠʟʚʲʨʰʝʥʠ ʩʧʦʨʝʜ ʫʢʘʟʘʥʠʷʪʘ ʟʘ 

ʧʦʣʟʚʘʥʝ ʥʘ LRC G (LaCoste & Romberg, 2004) ʠ ʫʩʪʘʥʦʚʝʥʠʪʝ ʧʨʘʢʪʠʢʠ. 

ɺʩʝʢʠ ʮʠʢʲʣ ʛʨʘʚʠʤʝʪʨʠʯʥʠ ʠʟʤʝʨʚʘʥʠʷ ʝ ʧʨʠʜʨʫʞʝʥ ʦʪ 

ʜʦʧʲʣʥʠʪʝʣʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʠʥʩʪʨʫʤʝʥʪʘʣʥʠʷ ʜʨʝʡʬ, ʨʝʘʣʠʟʠʨʘʥʠ ʚ 

ʥʘʯʘʣʦʪʦ ʠ ʢʨʘʷ (ʧʨʠ ʧʦ-ʧʨʦʜʲʣʞʠʪʝʣʥʠʪʝ ʠʟʤʝʨʚʘʥʠʷ) ʥʘ ʧʝʨʠʦʜʘ.  
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6.2.1. ʀʟʩʣʝʜʚʘʥʠʷ ʥʘ ʜʨʝʡʬʘ ʥʘ ʛʨʘʚʠʤʝʪʲʨʘ 

ʀʟʩʣʝʜʚʘʥʝʪʦ ʝ ʨʝʘʣʠʟʠʨʘʥʦ ʚ ʜʥʝʚʥʠ ʠʟʤʝʨʚʘʥʠʷ ʧʨʝʟ ʧʦʣʦʚʠʥ ʯʘʩ, ʚ 

ʛʨʫʧʠ ʧʦ ʧʝʪ ʦʪʯʝʪʘ ʩ ʪʦʯʥʦʩʪ ʜʦ ʭʠʣʷʜʥʘ, ʚʧʦʩʣʝʜʩʪʚʠʝ ʧʨʝʚʲʨʥʘʪʠ ʚ 

ʤʠʣʠʛʘʣʠ ʠ ʦʩʨʝʜʥʝʥʠ. ʇʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʜʥʝʚʥʠʪʝ ʥʘʙʣʶʜʝʥʠʷ ʝ 

ʩʲʦʙʨʘʟʝʥʘ ʩ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʨʝʡʩʦʚʝ ʧʦ ʚʨʝʤʝ ʥʘ 

ʩʲʱʠʥʩʢʠʪʝ ʛʨʘʚʠʤʝʪʨʠʯʥʠ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ɾʠʚʘʪʘ ʚʦʜʘ.  

ɺʩʠʯʢʠ ʠʟʩʣʝʜʚʘʥʠʷ ʩʘ ʧʨʦʚʝʜʝʥʠ ʥʘ ʝʜʥʦ ʠ ʩʲʱʦ ʤʷʩʪʦ (ʪ. ʥʘʨ. 

ʩʪʘʥʮʠʷ Yana), ʧʨʝʜʩʪʘʚʣʷʚʘʱʦ ʯʘʩʪʠʯʥʦ ʚʢʦʧʘʥʘ ʚ ʟʝʤʷʪʘ ʧʦʩʪʨʦʡʢʘ ʚ 

ʩʣʘʙʦʥʘʩʝʣʝʥʦ ʤʷʩʪʦ, ʜʘʣʝʯ ʦʪ ʩʤʫʱʘʚʘʱʠ ʬʘʢʪʦʨʠ ʩ ʘʥʪʨʦʧʦʛʝʥʝʥ 

ʭʘʨʘʢʪʝʨ. ʋʨʝʜʲʪ ʝ ʩʪʘʥʮʠʦʥʠʨʘʥ ʥʘ ʙʝʪʦʥʥʘ ʦʩʥʦʚʘ, ʦʩʠʛʫʨʷʚʘʱ 

ʤʘʢʩʠʤʘʣʥʘ ʩʪʘʙʠʣʥʦʩʪ, ʢʘʢʪʦ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʦʪʜʝʣʥʠʪʝ ʦʪʯʝʪʠ, ʪʘʢʘ ʠ ʟʘ 

ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʭʦʨʠʟʦʥʪʘʣʥʦʩʪ ʥʘ ʫʨʝʜʘ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʮʝʣʦʜʥʝʚʥʠʪʝ 

ʥʘʙʣʶʜʝʥʠʷ. 

 

6.2.2. ʉʲʱʠʥʩʢʠ ʛʨʘʚʠʤʝʪʨʠʯʥʠ ʠʟʤʝʨʚʘʥʠʷ 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʦ ʩʣʝʜ ʪʨʘʩʠʨʘʥʝʪʦ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʘʪʘ ʤʨʝʞʘ ʝ 

ʧʦʩʪʘʚʝʥʦ ʥʘʯʘʣʦʪʦ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʥʘʙʣʜʁʝʥʠʷ (ʌʠʛʫʨʘ 13). ʊʲʡ ʢʘʪʦ 

ʦʩʥʦʚʘʪʘ ʥʘ ʧʦʯʪʠ ʚʩʠʯʢʠ ʩʪʘʥʮʠʠ ʝ ʧʦʯʚʘ, ʧʦʢʨʠʪʘ ʩ ʪʨʝʚʘ ʠʣʠ ʣʠʩʪʥʘ ʤʘʩʘ, 

ʪʷ ʝ ʦʩʦʙʝʥʦ ʥʝʩʪʘʙʠʣʥʘ. ʇʦ ʪʘʟʠ ʧʨʠʯʠʥʘ, ʩʪʨʝʤʝʞʲʪ ʝ ʠʟʤʝʨʚʘʥʠʷʪʘ ʥʘ 

ʚʩʷʢʘ ʩʪʘʥʮʠʷ ʜʘ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘʪ ʤʘʢʩʠʤʘʣʥʦ ʙʲʨʟʦ ʠ ʩʲʱʝʚʨʝʤʝʥʥʦ ʩ ʣʝʢʠ 

ʠ ʚʥʠʤʘʪʝʣʥʠ ʜʚʠʞʝʥʠʷ, ʟʘ ʜʘ ʥʝ ʩʝ ʥʘʨʫʰʠ ʭʦʨʠʟʦʥʪʘʣʥʦʩʪʪʘ ʥʘ ʫʨʝʜʘ. ʅʘ 

ʚʩʷʢʘ ʩʪʘʥʮʠʷ ʩʝ ʠʟʚʲʨʰʚʘʪ ʦʪʯʝʪʠ ʜʦ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʜʚʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ 

ʝʜʥʘʢʚʠ, ʩ ʪʦʯʥʦʩʪ ʜʦ ʩʪʦʪʥʘ. ʆʙʠʯʘʡʥʠʷʪ ʧʨʝʩʪʦʡ ʥʘ ʚʩʷʢʘ ʩʪʘʥʮʠʷ ʝ ʦʢʦʣʦ 

10 ʤʠʥʫʪʠ, ʥʦ ʥʝ ʣʠʧʩʚʘʪ ʠ ʧʦ-ʧʨʦʜʲʣʞʠʪʝʣʥʠ ʠʟʢʣʶʯʝʥʠʷ. 
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ʌʠʛʫʨʘ 13. ɻʨʘʚʠʤʝʪʨʠʯʥʠ ʠʟʤʝʨʚʘʥʠʷ ʚ ʠʟʪʦʯʥʘʪʘ ʯʘʩʪ ʥʘ ʤʨʝʞʘʪʘ. ʂʨʘʡ ʫʨʝʜʘ ʩʝ 

ʚʠʞʜʘʪ ʚʲʰʥʠʷʪ ʤʫ ʘʢʫʤʫʣʘʪʦʨ, ʭʘʨʪʠʝʥʠʪʝ ʢʘʨʥʝʪʠ, ʢʘʢʪʦ ʠ ʯʘʩʪ ʦʪ ʩʲʩʝʜʥʠʪʝ ʪʦʯʢʠ, 

ʤʘʨʢʠʨʘʥʠ ʩ ʜʲʨʚʝʥʠ ʢʦʣʯʝʪʘ 

 

ʀʟʤʝʨʚʘʥʠʷʪʘ ʥʘ ʚʩʠʯʢʠ ʪʦʯʢʠ ʦʪ ʤʨʝʞʘʪʘ ʩʘ ʨʝʘʣʠʟʠʨʘʥʠ ʚ ʜʝʚʝʪ 

ʜʥʠ, ʨʘʟʧʨʝʜʝʣʝʥʠ ʚ ʜʚʘ ʮʠʢʲʣʘ, ʚʢʣʶʯʚʘʱʠ ʯʝʪʠʨʠ ʜʥʠ ʧʨʝʟ ʶʣʠ 2014 ʛ. ʠ 

ʧʝʪ ʜʥʠ  ʧʨʝʟ ʩʝʧʪʝʤʝʚʨʠ 2014 ʛ. ɺʪʦʨʠʷʪ ʮʠʢʲʣ ʝ ʠʟʧʲʣʥʝʥ ʧʘʨʘʣʝʣʥʦ ʩ 

ʧʨʝʮʠʟʥʦʪʦ ʟʘʩʥʝʤʘʥʝ ʥʘ ʩʪʘʥʮʠʠʪʝ. 

ɽʞʝʜʥʝʚʥʠʪʝ ʥʘʙʣʶʜʝʥʠʷ, ʩ ʤʘʣʢʠ ʠʟʢʣʶʯʝʥʠʷ, ʩʘ ʨʝʘʣʠʟʠʨʘʥʠ ʧʦ 

ʩʭʝʤʘʪʘ BF-CS-ʪʦʯʢʠ ʦʪ ʤʨʝʞʘʪʘ-CS-BF, ʢʲʜʝʪʦ BF ʝ ʙʘʟʦʚʘʪʘ ʪʦʯʢʘ ʚ ʩʝʣʦ 

ɹʦʩʥʝʢ, a CS ʝ ʙʘʟʦʚʘʪʘ ʪʦʯʢʘ ʥʘ ɾʠʚʘʪʘ ʚʦʜʘ. ʇʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʪʘ ʥʘ ʨʘʙʦʪʘ 

ʚʲʨʭʫ ʪʦʯʢʠʪʝ ʦʪ ʤʨʝʞʘʪʘ ʝ ʧʨʝʜʠʤʥʦ ʧʦ ʥʘʜʣʲʞʥʠ ʧʨʦʬʠʣʠ ʟʘʨʘʜʠ 

ʩʭʦʜʥʠʪʝ ʠʤ ʢʦʪʠ ʠ ʩʲʦʪʚʝʪʥʦ ʙʣʠʟʢʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ 

ʦʪʯʝʪʠ, ʢʦʝʪʦ ʫʣʝʩʥʷʚʘ ʨʘʙʦʪʘʪʘ. 

ɺ ʝʜʠʥ ʜʝʥ ʦʪ ʧʲʨʚʠʷ ʮʠʢʲʣ ʝ ʠʟʚʲʨʰʝʥʦ ʠ ʧʨʠʚʲʨʟʚʘʥʝʪʦ ʥʘ ʤʨʝʞʘʪʘ 

ʩ ʘʙʩʦʣʶʪʥʘʪʘ ʛʨʘʚʠʤʝʪʨʠʯʥʘ ʪʦʯʢʘ ʚ ɸɻʂʂ ʧʦ ʩʭʝʤʘʪʘ AGKK-BF-AGKK. 

ʇʨʠ ʧʦʩʣʝʜʚʘʱʘʪʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʜʘʥʥʠʪʝ ʝ ʫʩʪʘʥʦʚʝʥʘ ʚʠʩʦʢʘ 

ʩʪʦʡʥʦʩʪ ʥʘ ʜʨʝʡʬʘ ʥʘ ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʧʦʩʣʝʜʥʠʷ ʜʝʥ ʦʪ ʚʪʦʨʠʷ ʮʠʢʲʣ 

ʠʟʤʝʨʚʘʥʠʷ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʩʘ ʧʣʘʥʠʨʘʥʠ ʠ ʦʩʲʱʝʩʪʚʝʥʠ ʧʦʚʪʦʨʥʠ 

ʠʟʤʝʨʚʘʥʠʷ ʥʘ ʩʲʱʠʪʝ ʪʦʯʢʠ. ʅʦʚʠʷʪ, ʪʨʝʪʠ ʮʠʢʲʣ ʝ ʨʝʘʣʠʟʠʨʘʥ ʚ ʝʜʠʥ ʜʝʥ 

ʧʨʝʟ ʶʥʠ 2015 ʛ., ʦʢʦʣʦ ʧʦʣʦʚʠʥ ʛʦʜʠʥʘ ʩʣʝʜ ʚʪʦʨʠʷ ʮʠʢʲʣ. ʊʲʡ ʢʘʪʦ 
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ʢʦʣʯʝʪʘʪʘ, ʦʟʥʘʯʘʚʘʱʠ ʥʷʢʦʠ ʦʪ ʪʦʯʢʠʪʝ, ʩʘ ʧʨʝʤʘʭʥʘʪʠ (D17, E12, ɽ18), 

ʚʲʧʨʦʩʥʠʪʝ ʩʘ ʧʦʚʪʦʨʥʦ ʪʨʘʩʠʨʘʥʠ ʩ ʨʦʣʝʪʢʘ. ʉʭʝʤʘ ʥʘ ʥʘʙʣʶʜʝʥʠʷʪʘ ʝ 

ʧʨʝʜʩʪʘʚʝʥʘ ʥʘ ʌʠʛʫʨʘ 14. 

 

 

ʌʠʛʫʨʘ 14. ʉʭʝʤʘ ʥʘ ʠʟʚʲʨʰʝʥʠʪʝ ʛʨʘʚʠʤʝʪʨʠʯʥʠ ʠʟʤʝʨʚʘʥʠʷ. ʉ ʯʝʨʝʥ ʮʚʷʪ ʝ 

ʦʪʙʝʣʷʟʘʥʘ ʙʘʟʦʚʘʪʘ ʩʪʘʥʮʠʷ CS, ʘ ʩ ʨʘʟʣʠʯʥʠ ʮʚʝʪʦʚʝ ï ʪʦʯʢʠʪʝ ʦʪ ʤʨʝʞʘʪʘ, ʩʧʦʨʝʜ 

ʜʥʠʪʝ, ʚ ʢʦʠʪʦ ʩʘ ʠʟʤʝʨʝʥʠ; ʪʦʯʢʠʪʝ, ʯʠʝʪʦ ʤʷʩʪʦ ʝ ʦʙʦʟʥʘʯʝʥʦ ʩ ʝʜʠʥ ʮʚʷʪ, ʘ ʥʦʤʝʨʲʪ - 

ʩ ʜʨʫʛ, ʩʘ ʠʟʤʝʨʝʥʠ ʧʦʚʪʦʨʥʦ ʚ ʨʘʟʣʠʯʥʠ ʜʥʠ. ʉ ʯʝʨʚʝʥ ʮʚʷʪ ʝ ʦʙʦʟʥʘʯʝʥʦ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʧʝʱʝʨʘʪʘ 

 

6.3. ʆɹʆɹʑɽʅʀɽ 

ʀʟʤʝʨʚʘʥʠʷʪʘ ʩʘ ʠʟʚʲʨʰʝʥʠ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʧʨʝʜʚʘʨʠʪʝʣʥʦ 

ʦʧʨʝʜʝʣʝʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ. ɿʘʩʥʝʤʘʥʝʪʦ ʥʘ ʧʝʱʝʨʘʪʘ (ʜʝʢʝʤʚʨʠ 2013 ʛ.), 

ʧʨʝʜʰʝʩʪʚʘ ʥʘʯʘʣʦʪʦ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʠʟʤʝʨʚʘʥʠʷ ʩ ʧʦʣʦʚʠʥ ʛʦʜʠʥʘ, ʘ 

ʪʨʘʩʠʨʘʥʝʪʦ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʘʪʘ ʤʨʝʞʘ ʝ ʠʟʚʲʨʰʝʥʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʧʨʝʜʠ 

ʪʷʭ (ʶʣʠ 2014 ʛ.). ɻʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʠʟʤʝʨʚʘʥʠʷ ʩʘ ʨʝʘʣʠʟʠʨʘʥʠ ʚ ʪʨʠ ʮʠʢʲʣʘ 

ʩ ʨʘʟʩʪʦʷʥʠʝ ʚʲʚ ʚʨʝʤʝʪʦ ʦʪ ʤʝʩʝʮ ʤʝʞʜʫ ʧʲʨʚʠ ʠ ʚʪʦʨʠ ʮʠʢʲʣ (ʩʝʧʪʝʤʚʨʠ 

2014 ʛ.) ʠ ʜʝʚʝʪ ʤʝʩʝʮʘ ʤʝʩʝʮʘ ʤʝʞʜʫ ʚʪʦʨʠ ʠ ʪʨʝʪʠ (ʶʥʠ 2015 ʛ.). ɺʩʝʢʠ 

ʮʠʢʲʣ ʛʨʘʚʠʤʝʪʨʠʯʥʠ ʥʘʙʣʶʜʝʥʠʷ ʝ ʧʨʠʜʨʫʞʝʥ ʩ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʜʨʝʡʬʘ ʥʘ 

ʛʨʘʚʠʤʝʪʲʨʘ. 
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ʇʨʝʮʠʟʥʠʪʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʠ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ 

ʩʪʘʥʮʠʠ ʩʘ ʠʟʚʲʨʰʝʥʠ ʫʩʧʦʨʝʜʥʦ ʩ ʧʲʨʚʠʷ ʮʠʢʲʣ ʛʨʘʚʠʤʝʪʨʠʯʥʠ 

ʠʟʤʝʨʚʘʥʠʷ. ʇʨʠ ʪʨʝʪʠʷ ʮʠʢʲʣ ʥʷʢʦʣʢʦ ʩʪʘʥʮʠʠʪʝ ʩʘ ʫʥʠʱʦʞʝʥʠ, ʧʦʨʘʜʠ 

ʢʦʝʪʦ ʩʘ ʪʨʘʩʠʨʘʥʠ ʧʦʚʪʦʨʥʦ. 
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7. ʆɹʈɸɹʆʊʂɸ ʅɸ ʈɽɿʋʃʊɸʊʀʊɽ ʆʊ ʀɿʄɽʈɺɸʅʀʗʊɸ. ɸʅɸʃʀɿ 

ʀ ʀʅʊɽʈʇʈɽʊɸʎʀʗ 

ʆʙʨʘʙʦʪʢʘʪʘ ʥʘ ʜʘʥʥʠʪʝ ʝ ʨʘʟʧʨʝʜʝʣʝʥʘ ʦʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ 

ʧʦʩʪʘʚʝʥʠʪʝ ʟʘʜʘʯʠ ʠ ʠʟʧʦʣʟʚʘʥʠʷ ʩʦʬʪʫʝʨ ʟʘ ʪʷʭʥʦʪʦ ʨʝʰʘʚʘʥʝ. 

ʀʟʧʦʣʟʚʘʥʠ ʩʘ ʢʘʢʪʦ ʢʦʤʝʨʩʠʘʣʥʠ ʩʦʬʪʫʝʨʥʠ ʧʨʦʜʫʢʪʠ, ʪʘʢʘ ʩʧʝʮʠʘʣʥʦ 

ʧʨʝʜʦʩʪʘʚʝʥʠ ʯʘʩʪʥʠ ʠ ʣʠʯʥʠ ʧʨʦʛʨʘʤʥʠ ʨʘʟʨʘʙʦʪʢʠ ʟʘ ʦʙʨʘʙʦʪʢʘ ʠ 

ʚʠʟʫʘʣʠʟʘʮʠʷ.  

ʀʟʚʲʨʰʝʥ ʝ ʘʥʘʣʠʟ ʥʘ ʜʘʥʥʠʪʝ ʚ ʩʧʝʮʠʬʠʯʥʠʪʝ ʝʪʘʧʠ ʦʪ ʦʙʨʘʙʦʪʢʘʪʘ 

ʩ ʠʟʙʦʨ ʥʘ ʧʘʨʘʤʝʪʨʠ, ʢʦʠʪʦ ʜʘ ʙʲʜʘʪ ʧʨʠʣʦʞʝʥʠ ʚ ʩʣʝʜʚʘʱʠʪʝ ʩʪʲʧʢʠ. 

ʈʝʟʫʣʪʘʪʠʪʝ ʩʘ ʠʥʪʝʨʧʨʝʪʠʨʘʥʠ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʧʨʝʜʣʦʞʝʥʘʪʘ ʪʝʭʥʦʣʦʛʠʯʥʘ 

ʦʧʪʠʤʠʟʘʮʠʷ. 

 

7.1. ʆɹʈɸɹʆʊʂɸ ʅɸ ʇʈʆʉʊʈɸʅʉʊɺɽʅʀʊɽ ɼɸʅʅʀ 

ʆʙʨʘʙʦʪʢʘʪʘ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʠʪʝ ʜʘʥʥʠ ʚʢʣʶʯʚʘ ʪʝʟʠ ʦʪ ɻʅʉʉ 

ʠʟʤʝʨʚʘʥʠʷʪʘ, ʦʪ ʪʦʪʘʣʥʘʪʘ ʩʪʘʥʮʠʷ, ʢʘʢʪʦ ʠ ʪʷʭʥʦʪʦ ʩʲʚʤʝʩʪʷʚʘʥʝ. 

ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʪʨʠʤʝʨʝʥ ʮʠʬʨʦʚ 

ʤʦʜʝʣ ʥʘ ʧʝʱʝʨʘ, ʢʦʦʨʜʠʥʘʪʠ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʩʪʘʥʮʠʠ ʠ ʠʟʚʣʠʯʘʥʝ ʥʘ 

ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʚʟʘʠʤʥʦʪʦ ʠʤ ʧʦʣʦʞʝʥʠʝ. 

 

7.1.1. ʂʦʦʨʜʠʥʘʪʠʪʝ ʥʘ ʪʦʯʢʠʪʝ ʦʪ ʈɻʆ 

ʇʦʨʘʜʠ ʥʝʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ɻʅʉʉ ʠʟʤʝʨʚʘʥʠʷ ʩ 

ʥʝʦʙʭʦʜʠʤʘʪʘ ʪʦʯʥʦʩʪ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ, ʝ ʠʟʚʲʨʰʝʥʘ ʧʦʩʣʝʜʚʘʱʘ ʦʙʨʘʙʦʪʢʘ 

ʩʲʩ ʩʦʬʪʫʝʨ Trimble Bussines Center 2.404. ʇʦʣʫʯʝʥʠʪʝ ʧʨʠ ʦʙʨʘʙʦʪʢʘʪʘ 

ʢʦʦʨʜʠʥʘʪʠ ʠ ʪʦʯʥʦʩʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʚ ʊʘʙʣʠʮʘ . ʉʲʦʙʨʘʟʥʦ (ɸʛʝʥʮʠʷ ʧʦ 

ʛʝʦʜʝʟʠʷ, ʢʘʨʪʦʛʨʘʬʠʷ ʠ ʢʘʜʘʩʪʲʨ (ɸɻʂʂ), 2011) ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʈɻʆ, 

ʦʧʨʝʜʝʣʝʥʠ ʚ ʨʘʟʜʝʣ III, ʯʣ. 30 ʠ ʯʣ. 31 ʦʪʛʦʚʘʨʷʪ ʪʦʯʢʠ ʩ ʥʦʤʝʨʘ st1 ʠ st2. 

 

ʊʘʙʣʠʮʘ 3. ʂʦʦʨʜʠʥʘʪʠ ʠ ʪʦʯʥʦʩʪ ʥʘ ʪʦʯʢʠʪʝ ʦʪ ʈɻʆ 

ʊʦʯʢʘ NUTM34N, [m] EUTM34N, [m] HWGS84, [m] ms, [m] mh, [m] rms, [m] 

st1 4710437.25 680940.50 1148.79 0.01 0.01 0.05 

st2 4710496.98 680956.82 1176.11 0.01 0.02 0.03 

st3 4710492.82 680948.04 1174.44 0.02 0.04 0.12 

st4 4710432.19 680912.19 1139.30 0.41 0.42 0.23 

 
4 ʆʙʨʘʙʦʪʢʘʪʘ ʝ ʠʟʚʲʨʰʝʥʘ ʦʪ ʜ-ʨ ʠʥʞ. ɸʩʧʘʨʫʭ ʂʘʤʙʫʨʦʚ, ʄʠʥʥʦ-ʛʝʦʣʦʞʢʠ ʫʥʠʚʝʨʩʠʪʝʪ. 
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7.1.2. ʂʦʦʨʜʠʥʘʪʠʪʝ ʥʘ ʧʦʣʠʛʦʥʦʚʠʪʝ ʠ ʧʦʜʨʦʙʥʠʪʝ ʪʦʯʢʠ 

ʀʟʤʝʨʚʘʥʠʷʪʘ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʪʨʠʤʝʨʥʠʷ ʤʦʜʝʣ ʥʘ ʧʝʱʝʨʘʪʘ ʩʘ 

ʦʙʨʘʙʦʪʝʥʠ ʩ ʙʲʣʛʘʨʩʢʠʷ ʩʦʬʪʫʝʨ TPLAN. ʆʧʨʝʜʝʣʝʥʠʪʝ ʩ ɻʅʉʉ ʧʨʠʝʤʥʠʢʘ 

ʠʟʭʦʜʥʠ ʪʦʯʢʠ ʩʘ ʚʲʚʝʜʝʥʠ ʚ ʊʇʃɸʅ ʩʣʝʜ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʦʪ ʢʦʦʨʜʠʥʘʪʥʘ 

ʩʠʩʪʝʤʘ Ăɹɻʉ 2005ñ ʢʲʤ Ăʉʠʩʪʝʤʘ 1970ñ, ʟʦʥʘ ʂ-9 ʠ ɹʘʣʪʠʡʩʢʘ ʚʠʩʦʯʠʥʥʘ 

ʩʠʩʪʝʤʘ ʩ ʦʬʠʮʠʘʣʥʠʷ ʩʦʬʪʫʝʨ ʥʘ ɸɻʂʂ BGSTrans (ɸɻʂʂ, 2012). 

ʆʪʧʘʜʥʘʣʠʪʝ ʢʘʪʦ ʜʘʜʝʥʠ ɻʅʉʉ ʪʦʯʢʠ st3 ʠ st4 ʫʯʘʩʪʚʘʪ ʚ ʠʟʨʘʚʥʝʥʠʝʪʦ ʢʘʪʦ 

ʥʦʚʦʦʧʨʝʜʝʣʷʝʤʠ ʩ ʠʤʝʥʘ ʩʲʦʪʚʝʪʥʦ pt1 ʠ pt4. 

ʇʦʣʫʯʝʥʠʪʝ ʢʦʦʨʜʠʥʘʪʠ ʠ ʪʦʯʥʦʩʪ ʥʘ ʪʦʯʢʠʪʝ ʦʪ ʈɻʆ ʠ ʧʦʣʠʛʦʥʦʚʠʷ 

ʭʦʜ ʚ ʧʝʱʝʨʘʪʘ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʚ ʊʘʙʣʠʮʘ . ʊʦʯʢʘ pt8 ʝ ʩ ʤʘʢʩʠʤʘʣʥʘ ʩʨʝʜʥʘ 

ʢʚʘʜʨʘʪʥʘ ʛʨʝʰʢʘ ʧʦ ʧʦʣʦʞʝʥʠʝ ï 9.8 mm, ʢʦʝʪʦ ʝ ʦʙʷʩʥʠʤʦ ʩ 

ʨʘʟʧʦʣʦʞʝʥʠʝʪʦ Ⱬ ʚ ʥʘʡ-ʚʲʪʨʝʰʥʘʪʘ ʠʟʩʣʝʜʚʘʥʘ ʯʘʩʪ ʥʘ ʧʝʱʝʨʘʪʘ. ʊʦʯʢʘ pt1, 

ʢʦʷʪʦ ʩʲʚʧʘʜʘ ʩ st3, ʠʤʘ ʥʘʡ-ʥʠʩʢʘ ʚʝʨʪʠʢʘʣʥʘ ʪʦʯʥʦʩʪ ï 41.5 mm, ʢʦʷʪʦ ʝ ʦʪ 

ʩʲʱʠʷ ʧʦʨʷʜʲʢ ʥʘ ʪʦʯʥʦʩʪʪʘ, ʩ ʢʦʷʪʦ ʝ ʦʧʨʝʜʝʣʝʥʘ ʧʦʩʨʝʜʩʪʚʦʤ ɻʅʉʉ 

ʪʝʭʥʦʣʦʛʠʷʪʘ; ʭʦʨʠʟʦʥʪʘʣʥʘʪʘ Ⱬ ʪʦʯʥʦʩʪ ʝ ʧʦ-ʚʠʩʦʢʘ. ʈʘʟʣʠʢʠʪʝ ʚ 

ʢʦʦʨʜʠʥʘʪʠʪʝ ʠ ʢʦʪʠʪʝ ʤʝʞʜʫ ʪʦʯʢʠʪʝ st3/pt1 ʠ st4/pt4 ʝ ʦʙʷʩʥʠʤʘ ʩ 

ʪʦʯʥʦʩʪʪʘ ʥʘ ʠʟʤʝʨʚʘʥʠʷʪʘ. 

ʊʘʙʣʠʮʘ 4. ʂʦʦʨʜʠʥʘʪʠ ʠ ʪʦʯʥʦʩʪ ʥʘ ʪʦʯʢʠʪʝ ʦʪ ʧʦʣʠʛʦʥʦʚʠʷ ʭʦʜ 

ʊʦʯʢʘ NUTM34N, [m] EUTM34N, [m] HWGS84, [m] ms, [m] mh, [m] 

pt1 4710492.82 680948.02 1174.34 0.01 0.04 

pt4 4710432.35 680912.14 1138.37 0.01 0.02 

pt5 4710441.72 680911.34 1139.02 0.01 0.03 

pt6 4710448.27 680911.42 1139.16 0.01 0.03 

pt7 4710449.10 680921.78 1138.72 0.01 0.03 

pt8 4710452.42 680928.20 1139.07 0.01 0.03 

pt9 4710448.26 680911.42 1139.12 0.01 0.03 

pt10 4710449.10 680921.79 1138.70 0.01 0.03 

7.1.3. ʊʨʠʤʝʨʝʥ ʧʝʱʝʨʝʥ ʤʦʜʝʣ 

ʄʝʪʦʜʲʪ, ʧʦ ʢʦʡʪʦ ʝ ʟʘʩʥʝʪʘ ʧʝʱʝʨʘʪʘ, ʦʙʫʩʣʘʚʷ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 

ʨʘʟʣʠʯʝʥ ʩʦʬʪʫʝʨʝʥ ʧʨʦʜʫʢʪ ʦʪ ʦʙʠʯʘʡʥʦ ʠʟʧʦʣʟʚʘʥʠʪʝ ʚ ʧʨʘʢʪʠʢʘʪʘ ʥʘ 

ʧʝʱʝʨʥʦʪʦ ʢʘʨʪʠʨʘʥʝ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʠʪʝ ʢʦʦʨʜʠʥʘʪʠ ʥʘ ʧʦʜʨʦʙʥʠʪʝ ʪʦʯʢʠ 

ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʪʨʠʤʝʨʝʥ ʤʦʜʝʣ ʥʘ ʧʝʱʝʨʘ ɾʠʚʘʪʘ ʚʦʜʘ ʚ 

ʩʨʝʜʘ ʥʘ AutoCAD Civil 3D 2010. ʇʨʦʜʫʢʪʲʪ ʝ ʠʟʧʦʣʟʚʘʥ ʟʘ ʠʟʯʝʨʪʘʚʘʥʝ ʥʘ 

ʪʨʠʲʛʲʣʝʥ ʥʝʨʝʛʫʣʷʨʝʥ ʤʦʜʝʣ (ʪ. ʥʘʨ. TIN ï Triangulated Irregular Network), 
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ʘʧʨʦʢʩʠʤʠʨʘʱ ʧʝʱʝʨʥʦʪʦ ʪʷʣʦ ʅʘ ʌʠʛʫʨʘ 15 ʩ ʭʠʧʩʦʤʝʪʨʠʯʥʦ ʦʮʚʝʪʷʚʘʥʝ 

ʝ ʧʨʝʜʩʪʘʚʝʥʘ ʚʠʩʦʯʠʥʘʪʘ ʥʘ ʧʝʱʝʨʘʪʘ.  

ʉ ʚʲʚʝʜʝʥʠʪʝ ʧʨʠ ʟʘʩʥʝʤʘʥʝʪʦ ʢʦʜʦʚʝ ʪʦʯʢʠʪʝ ʩʘ ʛʨʫʧʠʨʘʥʠ ʚ ʩʲʩʪʘʚʘ 

ʥʘ ʜʚʝ ʧʦʚʲʨʭʥʠʥʠ ï ʝʜʥʘ ʥʘ ʪʘʚʘʥʘ ʠ ʩʪʝʥʠʪʝ ʠ ʚʪʦʨʘ ʥʘ ʧʦʜʘ, ʤʝʞʜʫ ʢʦʠʪʦ 

ʝ ʟʘʢʣʶʯʝʥ ʧʝʱʝʨʥʠʷ ʦʙʝʤ. ʇʨʠ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʤʦʜʝʣʘ ʩʘ ʟʘʜʘʜʝʥʠ 

ʩʪʨʫʢʪʫʨʥʠʪʝ ʣʠʥʠʠ, ʢʦʠʪʦ ʦʯʝʨʪʘʚʘʪ ʭʘʨʘʢʪʝʨʥʠʷ ʧʝʱʝʨʝʥ ʧʨʦʬʠʣ. 

ʆʙʝʤʲʪ ʥʘ ʟʘʩʥʝʪʘʪʘ ʯʘʩʪ ʦʪ ʧʝʱʝʨʘʪʘ ʝ 169.09 m3. ʄʘʢʩʠʤʘʣʥʘʪʘ 

ʚʠʩʦʯʠʥʘ ʝ 3.54 m, ʘ ʩʨʝʜʥʘʪʘ ï 0.93 m. 

 

 

ʌʠʛʫʨʘ 15. ʇʣʘʥʦʚ ʠʟʛʣʝʜ ʥʘ ʧʝʱʝʨʥʠʷ ʤʦʜʝʣ. ʉ ʯʝʨʚʝʥ "ʭ"  ʝ ʦʪʙʝʣʷʟʘʥ ʚʭʦʜʲʪ ʥʘ 

ʧʝʱʝʨʘʪʘ, ʘ ʩ ʯʝʨʝʥ ʮʚʷʪ ʩʘ ʦʟʥʘʯʝʥʠʝ ʪʦʯʢʠʪʝ ʦʪ ʛʨʘʚʠʤʝʪʨʠʯʥʘʪʘ ʤʨʝʞʘ 

7.1.4. ʂʦʦʨʜʠʥʘʪʠ ʠ ʪʦʯʥʦʩʪ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʩʪʘʥʮʠʠ 

ʇʦʩʣʝʜʚʘʱʘʪʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ɻʅʉʉ ʠʟʤʝʨʚʘʥʠʷʪʘ ʝ ʠʟʚʲʨʰʝʥʘ ʩʲʩ 

ʩʦʬʪʫʝʨʘ GPS Pathfinder Office 5.60. ʈʝʟʫʣʪʘʪʠʪʝ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʚ ʊʘʙʣʠʮʘ 

. ɽʜʥʘ ʯʘʩʪ ʦʪ ʪʦʯʢʠʪʝ ʥʝ ʦʪʛʦʚʘʨʷʪ ʥʘ ʧʦʩʪʘʚʝʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʚʝʨʪʠʢʘʣʥʘ 

ʪʦʯʥʦʩʪ (< 13 cm), ʥʦ ʚ ʭʦʨʠʟʦʥʪʘʣʥʦ ʦʪʥʦʰʝʥʠʝ ʩʘ ʜʦʙʨʝ ʦʧʨʝʜʝʣʝʥʠ, 

ʧʦʨʘʜʠ ʢʦʝʪʦ ʪʝ ʫʯʘʩʪʚʘʪ ʚ ʧʣʘʥʦʚʦʪʦ ʠʟʨʘʚʥʝʥʠʝ. 
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ʊʘʙʣʠʮʘ 5. ʂʦʦʨʜʠʥʘʪʠ ʠ ʪʦʯʥʦʩʪ ʥʘ ʦʧʨʝʜʝʣʝʥʠʪʝ ʩ ɻʅʉʉ ʛʨʘʚʠʤʝʪʨʠʯʥʠ ʩʪʘʥʮʠʠ 

 ̄ BWGS84, [°] LWGS84, [°] HWGS84, [m] ms, [mm] mh, [mm] 

BF 42.4972216 23.1770808 961.517 0.02 0.02 

CS 42.5251476 23.2029646 1148.694 0.01 0.02 

A1 42.5251525 23.2029430 1148.461 0.01 0.01 

A2 42.5251583 23.2029203 1148.336 0.01 0.01 

A3 42.5251636 23.2028965 1148.027 0.01 0.02 

A4 42.5251695 23.2028732 1147.671 0.01 0.03 

A5 42.5251759 23.2028502 1147.597 0.01 0.04 

A6 42.5251791 23.2028273 1147.467 0.07 0.13 

A7 42.5251870 23.2028057 1147.363 0.02 0.05 

A8 42.5251903 23.2027807 1146.892 0.01 0.03 

A9 42.5251847 23.2027303 1150.133 0.49 0.78 

A10 42.5251985 23.2027315 1146.128 0.40 0.46 

A11 42.5252001 23.2027062 1146.900 0.05 0.04 

A12 42.5252076 23.2026792 1147.621 0.58 0.61 

A13 42.5252103 23.2026678 1147.535 0.21 0.35 

A14 42.5252165 23.2026393 1146.063 0.02 0.03 

A15 42.5252189 23.2026147 1145.955 0.02 0.02 

A16 42.5252227 23.2025949 1149.388 0.04 0.05 

A17 42.5252302 23.2025682 1146.310 0.02 0.03 

A18 42.5252345 23.2025438 1146.668 0.06 0.11 

A19 42.5252392 23.2025211 1146.709 0.01 0.03 

A20 42.5252424 23.2024964 1146.899 0.02 0.04 

A21 42.5252474 23.2024729 1146.824 0.03 0.08 

A22 42.5252523 23.2024469 1148.118 0.27 0.61 

A23 42.5252551 23.2024254 1147.325 0.18 0.42 

B23 42.5252381 23.2024196 1146.014 0.03 0.03 

B22 42.5252362 23.2024476 1145.736 0.13 0.28 

B21 42.5252226 23.2024584 1147.724 0.31 0.34 

B20 42.5252405 23.2024919 1142.929 0.09 0.21 

B19 42.5252242 23.2025175 1145.748 0.02 0.04 

B18 42.5252182 23.2025362 1146.934 0.08 0.19 

B17 42.5252167 23.2025639 1145.507 0.03 0.03 

B16 42.5252150 23.2025911 1147.598 0.53 0.67 

B15 42.5252068 23.2026149 1145.511 0.04 0.09 

B14 42.5252038 23.2026376 1145.402 0.02 0.02 

B13 42.5252000 23.2026617 1145.474 0.01 0.02 

B12 42.5251964 23.2026846 1145.679 0.02 0.03 

B11 42.5251918 23.2027075 1145.546 0.08 0.16 

B10 42.5251874 23.2027305 1145.806 0.04 0.10 
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 ̄ BWGS84, [°] LWGS84, [°] HWGS84, [m] ms, [mm] mh, [mm] 

B9 42.5251812 23.2027380 1146.833 0.08 0.20 

C9 42.5251641 23.2027465 1144.351 0.02 0.04 

C10 42.5251694 23.2027243 1144.588 0.01 0.04 

C11 42.5251740 23.2027025 1144.501 0.03 0.06 

C12 42.5251737 23.2026882 1149.062 0.02 0.03 

C13 42.5251760 23.2026511 1148.300 0.09 0.10 

C14 42.5251897 23.2026291 1145.438 0.22 0.57 

C15 42.5251934 23.2026072 1144.470 0.11 0.16 

C16 42.5251977 23.2025814 1144.779 0.05 0.25 

C17 42.5252018 23.2025572 1144.729 0.03 0.03 

C18 42.5252115 23.2025402 1147.042 0.28 0.54 

C19 42.5252096 23.2025101 1146.782 0.07 0.41 

C20 42.5252080 23.2024826 1148.579 0.26 0.44 

C21 42.5252169 23.2024555 1147.220 0.30 0.38 

C22 42.5252213 23.2024164 1144.415 0.25 0.25 

C23 42.5252203 23.2024129 1145.388 0.04 0.08 

H5 42.5252184 23.2028547 1149.993 0.01 0.02 

H13 42.5252487 23.2026663 1149.905 0.07 0.05 

B8 42.5251765 23.2027775 1145.871 0.02 0.05 

E2 42.5250927 23.2028977 1143.400 0.03 0.04 

E14 42.5251215 23.2025787 1144.706 0.19 0.21 

E23 42.5251675 23.2023796 1142.965 0.02 0.04 

H22 42.5252842 23.2024471 1147.936 0.02 0.07 

H1 42.5252031 23.2029548 1151.677 0.01 0.02 

 

ʆʙʨʘʙʦʪʢʘʪʘ ʥʘ ʲʛʣʦʚʦ-ʜʲʣʞʠʥʥʠʪʝ ʠʟʤʝʨʚʘʥʠʷ ʩ ʊʇʃɸʅ ʝ 

ʦʩʲʱʝʩʪʚʝʥʘ ʥʘ ʥʷʢʦʣʢʦ ʝʪʘʧʘ. ʇʲʨʚʦʥʘʯʘʣʥʦ ʚ ʥʠʚʝʣʘʯʥʦʪʦ ʠʟʨʘʚʥʝʥʠʝ 

ʢʘʪʦ ʜʘʜʝʥʠ ʩʘ ʚʢʣʶʯʝʥʠ ʚʩʠʯʢʠ ʪʦʯʢʠ ʦʪ ʊʘʙʣʠʮʘ , ʯʠʷʪʦ ʚʝʨʪʠʢʘʣʥʘ 

ʪʦʯʥʦʩʪ ʦʪʛʦʚʘʨʷ ʥʘ ʧʦʩʪʘʚʝʥʠʷ ʢʨʠʪʝʨʠʡ, ʘ ʚ ʧʣʘʥʦʚʦʪʦ ʠʟʨʘʚʥʝʥʠʝ 

ʫʯʘʩʪʚʘʪ ʚʩʠʯʢʠ ɻʅʉʉ ʪʦʯʢʠ. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʪʦʚʘ ʧʲʨʚʦ ʠʟʨʘʚʥʝʥʠʝ ʥʝ ʩʘ 

ʫʜʦʚʣʝʪʚʦʨʷʚʘʱʠ, ʥʦ ʥʘʩʦʯʚʘʪ ʚʥʠʤʘʥʠʝʪʦ ʢʲʤ ʧʨʦʙʣʝʤʥʠʪʝ ʟʘ ʤʨʝʞʘʪʘ 

ʪʦʯʢʠ ʠ ʠʟʤʝʨʚʘʥʠʷ. ʉʣʝʜ ʧʦʨʝʜʠʮʘ ʦʪ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʠʟʨʘʚʥʝʥʠʷ, ʘʥʘʣʠʟʠ 

ʠ ʦʪʩʪʨʘʥʷʚʘʥʝ ʥʘ ʜʘʜʝʥʠ ʪʦʯʢʠ ʠ ʠʟʤʝʨʚʘʥʠʷ, ʩʝ ʜʦʩʪʠʛʘ ʜʦ ʧʦʩʦʯʝʥʠʪʝ ʚ 

ʊʘʙʣʠʮʘ  ʦʢʦʥʯʘʪʝʣʥʠ ʨʝʟʫʣʪʘʪʠ. ʉʲʩ ʩʠʚ ʮʚʷʪ ʩʘ ʤʘʨʢʠʨʘʥʠ ʧʦʣʝʪʘʪʘ ʥʘ 

ʚʩʠʯʢʠ ʩʪʘʥʮʠʠ, ʚ ʢʦʠʪʦ ʩʘ ʠʟʚʲʨʰʝʥʠ ɻʅʉʉ ʠʟʤʝʨʚʘʥʠʷ, ʘ ʩ ʫʜʝʙʝʣʝʥ 

ʰʨʠʬʪ ʩʘ ʧʦʜʯʝʨʪʘʥʠ ʦʥʝʟʠ ʦʪ ʪʷʭ, ʯʠʠʪʦ ɻʅʉʉ ʜʘʥʥʠ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʢʘʪʦ 

ʜʘʜʝʥʠ. ʉ ʦʙʠʢʥʦʚʝʥ ʰʨʠʬʪ ʩʘ ʥʦʚʦʦʧʨʝʜʝʣʝʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʚʩʣʝʜʩʪʚʠʝ ʥʘ 

ʧʣʘʥʦʚʦʪʦ/ʥʠʚʝʣʘʯʥʦ ʠʟʨʘʚʥʝʥʠʝ ʩ ʊʇʃɸʅ. 
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ʄʘʢʩʠʤʘʣʥʘʪʘ ʩʨʝʜʥʘ ʢʚʘʜʨʘʪʥʘ ʛʨʝʰʢʘ ʚ ʧʣʘʥʦʚʦ ʧʦʣʦʞʝʥʠʝ ʝ 0.07 

m (ʪ. A6), ʘ ʚʲʚ ʚʝʨʪʠʢʘʣʥʦ ï 0.04 m (E23). ʉʪʦʡʥʦʩʪʠʪʝ ʫʜʦʚʣʝʪʚʦʨʷʚʘʪ 

ʥʘʧʲʣʥʦ ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʪʦʯʥʦʩʪ ʥʘ ʢʦʦʨʜʠʥʘʪʠʪʝ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ 

ʩʪʘʥʮʠʠ. 

ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʧʦ ʚʨʝʤʝ ʥʘ ʟʘʩʥʝʤʘʥʝʪʦ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʘʪʘ ʤʨʝʞʘ, 

ʩʘ ʧʨʦʧʫʩʥʘʪʠ ʠʟʤʝʨʚʘʥʠʷ ʥʘ G9, ʧʦʨʘʜʠ ʢʦʝʪʦ ʪʷ ʝ ʠʟʢʣʶʯʝʥʘ ʦʪ ʧʦ-

ʥʘʪʘʪʲʰʥʘʪʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʜʘʥʥʠʪʝ. 

 

ʊʘʙʣʠʮʘ 6. ʂʦʦʨʜʠʥʘʪʠ ʠ ʪʦʯʥʦʩʪ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʘʪʘ ʤʨʝʞʘ 

 ̄ BWGS84, [°] LWGS84, [°] 

NUTM34N, 

[m] 

EUTM34N, 

[m] 

HWGS84, 

[m] 

HEVRS, 

[m] 

ms, 

[m] 

mh, 

[m] 

AGKK 5 42.6677778 23.2680556 4726417.05 685862.36 607.71 562.96 - - 

BF 42.4972216 23.1770808 4707281.19 678894.06 961.52 916.13 0.02 0.02 

CS 42.5251476 23.2029646 4710437.20 680940.47 1148.69 1103.287 0.01 0.02 

A1 42.5251525 23.2029431 4710437.70 680938.67 1148.46 1103.056 0.01 0.01 

A2 42.5251583 23.2029203 4710438.30 680936.78 1148.34 1102.931 0.01 0.01 

A3 42.5251636 23.2028967 4710438.84 680934.83 1148.03 1102.622 0.01 0.02 

A4 42.5251694 23.2028731 4710439.44 680932.87 1147.79 1102.386 0.01 0.01 

A5 42.5251758 23.2028503 4710440.10 680930.98 1147.60 1102.192 0.01 0.04 

A6 42.5251792 23.2028272 4710440.42 680929.08 1147.43 1102.022 0.07 0.01 

A7 42.5251869 23.2028056 4710441.24 680927.28 1147.30 1101.892 0.02 0.02 

A8 42.5251903 23.2027808 4710441.55 680925.24 1146.89 1101.487 0.01 0.03 

A9 42.5251942 23.2027578 4710441.94 680923.33 1146.52 1101.11 0.04 0.01 

A10 42.5251983 23.2027342 4710442.35 680921.38 1146.44 1101.028 0.06 0.01 

A11 42.5252025 23.2027108 4710442.76 680919.45 1146.30 1100.889 0.06 0.01 

A12 42.5252072 23.2026864 4710443.23 680917.43 1146.24 1100.83 0.06 0.01 

A13 42.5252111 23.2026625 4710443.61 680915.46 1146.23 1100.82 0.06 0.01 

A14 42.5252165 23.2026393 4710444.18 680913.53 1146.06 1100.656 0.02 0.03 

A15 42.5252189 23.2026147 4710444.38 680911.51 1145.96 1100.548 0.02 0.02 

A16 42.5252228 23.2025950 4710444.77 680909.88 1146.08 1100.673 0.04 0.01 

A17 42.5252302 23.2025682 4710445.54 680907.67 1146.31 1100.903 0.02 0.03 

A18 42.5252339 23.2025436 4710445.89 680905.63 1146.60 1101.195 0.06 0.01 

A19 42.5252392 23.2025211 4710446.43 680903.76 1146.71 1101.302 0.01 0.03 

A20 42.5252425 23.2024964 4710446.74 680901.72 1146.90 1101.494 0.02 0.04 

A21 42.5252475 23.2024728 4710447.25 680899.77 1146.90 1101.488 0.03 0.02 

A22 42.5252511 23.2024492 4710447.60 680897.82 1146.92 1101.508 0.06 0.02 

A23 42.5252553 23.2024253 4710448.01 680895.85 1146.79 1101.383 0.06 0.02 

B1 42.5251353 23.2029375 4710435.78 680938.27 1147.98 1102.577 0.06 0.01 

B2 42.5251392 23.2029139 4710436.16 680936.31 1147.20 1101.794 0.06 0.01 

B3 42.5251425 23.2028906 4710436.48 680934.39 1146.75 1101.34 0.06 0.01 

 
5 ʇʦ ʜʘʥʥʠ ʦʪ (ʄʠʣʝʚ, ʄʠʭʘʡʣʦʚ, ʎʘʥʢʦʚ, & ɼʠʤʦʚʩʢʠ, 2013), ʦʟʥʘʯʝʥʘ ʧʦʜ ʥʦʤʝʨ 5001 (ʉʦʬʠʷ-ʇʘʚʣʦʚʦ) 
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 ̄ BWGS84, [°] LWGS84, [°] 

NUTM34N, 

[m] 

EUTM34N, 

[m] 

HWGS84, 

[m] 

HEVRS, 

[m] 

ms, 

[m] 

mh, 

[m] 

B4 42.5251453 23.2028675 4710436.74 680932.49 1146.31 1100.905 0.06 0.01 

B5 42.5251519 23.2028444 4710437.43 680930.57 1146.14 1100.736 0.06 0.01 

B6 42.5251611 23.2028233 4710438.41 680928.81 1145.91 1100.507 0.06 0.02 

B7 42.5251725 23.2028008 4710439.62 680926.93 1146.27 1100.865 0.06 0.02 

B8 42.5251764 23.2027775 4710440.00 680925.00 1146.03 1100.622 0.02 0.01 

B9 42.5251803 23.2027531 4710440.38 680922.99 1145.86 1100.456 0.06 0.02 

B10 42.5251872 23.2027306 4710441.11 680921.12 1145.75 1100.338 0.04 0.02 

B11 42.5251911 23.2027069 4710441.49 680919.17 1145.68 1100.271 0.05 0.01 

B12 42.5251964 23.2026844 4710442.03 680917.30 1145.68 1100.274 0.02 0.03 

B13 42.5252000 23.2026617 4710442.38 680915.42 1145.48 1100.069 0.01 0.02 

B14 42.5252039 23.2026375 4710442.76 680913.43 1145.40 1099.997 0.02 0.02 

B15 42.5252067 23.2026150 4710443.02 680911.57 1145.50 1100.089 0.04 0.01 

B16 42.5252106 23.2025903 4710443.40 680909.53 1145.22 1099.812 0.06 0.01 

B17 42.5252167 23.2025639 4710444.02 680907.34 1145.51 1100.1 0.03 0.03 

B18 42.5252200 23.2025411 4710444.34 680905.46 1145.79 1100.378 0.06 0.02 

B19 42.5252242 23.2025175 4710444.75 680903.51 1145.75 1100.341 0.02 0.04 

B20 42.5252261 23.2024992 4710444.93 680902.00 1146.03 1100.627 0.06 0.02 

B21 42.5252303 23.2024717 4710445.33 680899.73 1146.16 1100.748 0.06 0.02 

B22 42.5252342 23.2024486 4710445.72 680897.82 1146.17 1100.763 0.05 0.02 

B23 42.5252381 23.2024197 4710446.09 680895.44 1146.02 1100.609 0.03 0.03 

C1 42.5251175 23.2029325 4710433.80 680937.91 1147.03 1101.619 0.06 0.01 

C2 42.5251242 23.2029108 4710434.49 680936.11 1146.24 1100.83 0.06 0.01 

C3 42.5251244 23.2028847 4710434.46 680933.96 1145.08 1099.67 0.06 0.01 

C4 42.5251261 23.2028625 4710434.60 680932.13 1145.19 1099.781 0.06 0.01 

C5 42.5251306 23.2028378 4710435.04 680930.09 1144.63 1099.218 0.04 0.01 

C6 42.5251350 23.2028111 4710435.48 680927.88 1144.06 1098.648 0.04 0.01 

C7 42.5251422 23.2027889 4710436.23 680926.04 1144.01 1098.607 0.06 0.02 

C8 42.5251519 23.2027686 4710437.27 680924.35 1144.14 1098.732 0.04 0.01 

C9 42.5251642 23.2027464 4710438.58 680922.48 1144.34 1098.935 0.02 0.02 

C10 42.5251694 23.2027242 4710439.12 680920.64 1144.46 1099.052 0.01 0.01 

C11 42.5251742 23.2027025 4710439.60 680918.85 1144.41 1098.999 0.03 0.01 

C12 42.5251736 23.2026883 4710439.50 680917.69 1144.44 1099.028 0.02 0.01 

C13 42.5251833 23.2026542 4710440.51 680914.85 1144.50 1099.091 0.06 0.01 

C14 42.5251883 23.2026303 4710441.02 680912.88 1144.50 1099.093 0.06 0.01 

C15 42.5251931 23.2026075 4710441.49 680910.99 1144.53 1099.123 0.06 0.01 

C16 42.5251972 23.2025817 4710441.90 680908.86 1144.43 1099.018 0.06 0.01 

C17 42.5252018 23.2025572 4710442.37 680906.84 1144.73 1099.322 0.03 0.03 

C18 42.5252083 23.2025314 4710443.03 680904.70 1145.15 1099.742 0.06 0.02 

C19 42.5252092 23.2025086 4710443.07 680902.82 1145.18 1099.77 0.06 0.02 

C20 42.5252144 23.2024839 4710443.60 680900.78 1145.57 1100.166 0.06 0.02 

C21 42.5252189 23.2024594 4710444.04 680898.76 1145.50 1100.089 0.06 0.02 

C22 42.5252194 23.2024358 4710444.06 680896.82 1145.49 1100.084 0.06 0.02 

C23 42.5252231 23.2024150 4710444.41 680895.09 1145.56 1100.152 0.06 0.02 
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 ̄ BWGS84, [°] LWGS84, [°] 

NUTM34N, 

[m] 

EUTM34N, 

[m] 

HWGS84, 

[m] 

HEVRS, 

[m] 

ms, 

[m] 

mh, 

[m] 

D2 42.5251058 23.2029025 4710432.44 680935.48 1144.23 1098.825 0.06 0.01 

D3 42.5251100 23.2028756 4710432.84 680933.25 1144.20 1098.797 0.06 0.01 

D4 42.5251106 23.2028472 4710432.84 680930.92 1143.35 1097.945 0.06 0.01 

D5 42.5251139 23.2028289 4710433.17 680929.41 1143.41 1097.998 0.06 0.02 

D6 42.5251200 23.2028053 4710433.80 680927.45 1143.37 1097.966 0.06 0.02 

D7 42.5251239 23.2027817 4710434.18 680925.50 1142.89 1097.479 0.06 0.02 

D8 42.5251275 23.2027572 4710434.53 680923.48 1142.11 1096.707 0.06 0.02 

D9 42.5251308 23.2027325 4710434.85 680921.44 1141.66 1096.255 0.06 0.02 

D10 42.5251367 23.2027097 4710435.45 680919.55 1141.24 1095.83 0.06 0.02 

D11 42.5251428 23.2026858 4710436.08 680917.57 1141.05 1095.646 0.06 0.02 

D12 42.5251497 23.2026611 4710436.79 680915.52 1141.16 1095.757 0.06 0.02 

D13 42.5251531 23.2026378 4710437.11 680913.60 1141.43 1096.022 0.06 0.02 

D14 42.5251611 23.2026161 4710437.96 680911.79 1142.03 1096.623 0.06 0.02 

D15 42.5251661 23.2025922 4710438.47 680909.82 1142.44 1097.033 0.06 0.02 

D16 42.5251692 23.2025694 4710438.76 680907.94 1142.71 1097.303 0.06 0.02 

D17 42.5251717 23.2025469 4710438.99 680906.08 1142.87 1097.466 0.06 0.02 

D18 42.5251761 23.2025214 4710439.43 680903.97 1143.29 1097.883 0.06 0.02 

D19 42.5251808 23.2024964 4710439.90 680901.90 1143.49 1098.078 0.06 0.02 

D20 42.5251847 23.2024725 4710440.28 680899.93 1143.98 1098.577 0.06 0.02 

D21 42.5251883 23.2024478 4710440.63 680897.89 1144.18 1098.773 0.06 0.02 

D22 42.5251933 23.2024217 4710441.13 680895.73 1144.51 1099.1 0.06 0.02 

D23 42.5251969 23.2023986 4710441.48 680893.82 1144.66 1099.249 0.06 0.03 

E2 42.5250928 23.2028978 4710430.98 680935.13 1143.59 1098.185 0.03 0.01 

E3 42.5250931 23.2028750 4710430.96 680933.25 1142.89 1097.478 0.06 0.01 

E4 42.5250967 23.2028525 4710431.31 680931.40 1142.57 1097.159 0.06 0.01 

E5 42.5251028 23.2028250 4710431.93 680929.12 1142.57 1097.164 0.06 0.02 

E6 42.5251056 23.2028006 4710432.19 680927.10 1142.22 1096.81 0.06 0.02 

E7 42.5251111 23.2027750 4710432.75 680924.99 1142.19 1096.785 0.04 0.01 

E8 42.5251147 23.2027511 4710433.10 680923.02 1141.62 1096.209 0.06 0.02 

E9 42.5251194 23.2027281 4710433.57 680921.11 1141.08 1095.674 0.06 0.02 

E10 42.5251222 23.2027069 4710433.84 680919.37 1140.42 1095.009 0.06 0.02 

E11 42.5251267 23.2026769 4710434.27 680916.89 1139.87 1094.462 0.06 0.02 

E12 42.5251306 23.2026517 4710434.65 680914.80 1140.10 1094.691 0.06 0.02 

E13 42.5251331 23.2026275 4710434.87 680912.81 1139.41 1093.999 0.06 0.02 

E14 42.5251367 23.2026033 4710435.22 680910.81 1139.59 1094.178 0.06 0.02 

E15 42.5251403 23.2025775 4710435.57 680908.68 1139.70 1094.288 0.06 0.02 

E16 42.5251436 23.2025528 4710435.88 680906.64 1141.07 1095.667 0.06 0.02 

E17 42.5251450 23.2025322 4710435.99 680904.95 1141.26 1095.856 0.06 0.02 

E18 42.5251508 23.2024961 4710436.57 680901.97 1141.81 1096.404 0.06 0.02 

E19 42.5251542 23.2024786 4710436.90 680900.52 1142.22 1096.812 0.06 0.02 

E20 42.5251594 23.2024533 4710437.43 680898.43 1142.83 1097.425 0.06 0.02 

E21 42.5251619 23.2024281 4710437.65 680896.34 1143.29 1097.887 0.06 0.02 

E22 42.5251631 23.2024047 4710437.73 680894.42 1143.06 1097.653 0.06 0.03 
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 ̄ BWGS84, [°] LWGS84, [°] 

NUTM34N, 

[m] 

EUTM34N, 

[m] 

HWGS84, 

[m] 

HEVRS, 

[m] 

ms, 

[m] 

mh, 

[m] 

E23 42.5251675 23.2023797 4710438.17 680892.36 1142.97 1097.56 0.02 0.04 

F1 42.5251678 23.2029444 4710439.40 680938.74 1149.31 1103.903 0.06 0.01 

F2 42.5251703 23.2029214 4710439.63 680936.84 1148.86 1103.456 0.06 0.01 

F3 42.5251747 23.2028969 4710440.07 680934.82 1148.56 1103.153 0.06 0.01 

F4 42.5251783 23.2028733 4710440.42 680932.87 1148.01 1102.599 0.06 0.01 

F5 42.5251853 23.2028503 4710441.15 680930.96 1148.09 1102.681 0.06 0.01 

F6 42.5251903 23.2028269 4710441.65 680929.03 1148.15 1102.747 0.06 0.02 

F7 42.5251950 23.2028033 4710442.13 680927.07 1147.79 1102.38 0.06 0.02 

F8 42.5251989 23.2027800 4710442.51 680925.14 1147.43 1102.019 0.06 0.02 

F9 42.5252025 23.2027556 4710442.86 680923.13 1147.16 1101.751 0.06 0.02 

F10 42.5252067 23.2027303 4710443.27 680921.04 1146.93 1101.524 0.06 0.02 

F11 42.5252100 23.2027050 4710443.58 680918.95 1146.67 1101.267 0.06 0.02 

F12 42.5252158 23.2026814 4710444.18 680917.00 1146.68 1101.277 0.06 0.01 

F13 42.5252217 23.2026581 4710444.78 680915.06 1146.59 1101.182 0.06 0.01 

F14 42.5252275 23.2026350 4710445.38 680913.15 1147.11 1101.703 0.06 0.01 

F15 42.5252306 23.2026103 4710445.66 680911.11 1146.94 1101.532 0.06 0.01 

F16 42.5252369 23.2025875 4710446.32 680909.22 1147.15 1101.742 0.06 0.01 

F17 42.5252389 23.2025622 4710446.48 680907.14 1146.99 1101.58 0.06 0.01 

F18 42.5252439 23.2025361 4710446.98 680904.98 1147.10 1101.693 0.06 0.02 

F19 42.5252483 23.2025103 4710447.42 680902.85 1147.21 1101.806 0.06 0.02 

F20 42.5252533 23.2024861 4710447.93 680900.85 1147.31 1101.901 0.06 0.02 

F21 42.5252569 23.2024619 4710448.28 680898.85 1147.32 1101.913 0.06 0.02 

F22 42.5252642 23.2024375 4710449.03 680896.82 1147.24 1101.829 0.06 0.02 

G1 42.5251858 23.2029492 4710441.42 680939.08 1150.40 1104.989 0.06 0.01 

G2 42.5251897 23.2029250 4710441.80 680937.08 1149.93 1104.525 0.06 0.01 

G3 42.5251936 23.2029017 4710442.18 680935.15 1149.54 1104.135 0.06 0.01 

G4 42.5251972 23.2028772 4710442.53 680933.14 1149.28 1103.872 0.04 0.01 

G5 42.5252017 23.2028528 4710442.97 680931.11 1149.01 1103.604 0.06 0.01 

G6 42.5252047 23.2028292 4710443.26 680929.17 1148.94 1103.535 0.06 0.02 

G7 42.5252081 23.2028056 4710443.58 680927.22 1148.57 1103.165 0.06 0.02 

G8 42.5252108 23.2027814 4710443.84 680925.22 1148.37 1102.965 0.06 0.02 

G10 42.5252181 23.2027347 4710444.54 680921.37 1147.56 1102.154 0.06 0.01 

G11 42.5252222 23.2027100 4710444.95 680919.33 1147.43 1102.018 0.06 0.01 

G12 42.5252256 23.2026853 4710445.27 680917.29 1147.23 1101.819 0.06 0.01 

G13 42.5252308 23.2026625 4710445.80 680915.40 1147.14 1101.731 0.06 0.01 

G14 42.5252372 23.2026378 4710446.46 680913.35 1147.93 1102.527 0.06 0.01 

G15 42.5252419 23.2026119 4710446.93 680911.22 1147.68 1102.27 0.06 0.01 

G16 42.5252464 23.2025881 4710447.37 680909.24 1147.50 1102.097 0.06 0.01 

G17 42.5252508 23.2025642 4710447.82 680907.27 1147.49 1102.085 0.06 0.01 

G18 42.5252550 23.2025397 4710448.23 680905.25 1147.62 1102.213 0.06 0.01 

G19 42.5252600 23.2025164 4710448.73 680903.32 1147.72 1102.309 0.06 0.02 

G20 42.5252633 23.2024928 4710449.05 680901.37 1147.85 1102.446 0.06 0.02 

G21 42.5252678 23.2024686 4710449.49 680899.37 1147.81 1102.398 0.06 0.02 
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 ̄ BWGS84, [°] LWGS84, [°] 

NUTM34N, 

[m] 

EUTM34N, 

[m] 

HWGS84, 

[m] 

HEVRS, 

[m] 

ms, 

[m] 

mh, 

[m] 

G22 42.5252717 23.2024461 4710449.88 680897.51 1147.63 1102.227 0.06 0.02 

H1 42.5252031 23.2029547 4710443.34 680939.48 1151.68 1106.272 0.01 0.02 

H2 42.5252069 23.2029289 4710443.72 680937.35 1151.05 1105.643 0.06 0.01 

H3 42.5252108 23.2029047 4710444.10 680935.35 1151.02 1105.609 0.06 0.01 

H4 42.5252139 23.2028822 4710444.39 680933.50 1150.39 1104.987 0.06 0.01 

H5 42.5252183 23.2028547 4710444.83 680931.23 1150.00 1104.588 0.01 0.02 

H6 42.5252225 23.2028317 4710445.24 680929.32 1149.86 1104.457 0.06 0.02 

H7 42.5252256 23.2028081 4710445.53 680927.37 1149.51 1104.099 0.03 0.01 

H8 42.5252292 23.2027853 4710445.88 680925.49 1149.28 1103.873 0.06 0.02 

H9 42.5252331 23.2027608 4710446.26 680923.47 1148.84 1103.434 0.06 0.02 

H10 42.5252369 23.2027383 4710446.64 680921.61 1148.53 1103.124 0.06 0.02 

H11 42.5252411 23.2027128 4710447.05 680919.50 1148.38 1102.969 0.06 0.03 

H12 42.5252447 23.2026881 4710447.40 680917.46 1148.17 1102.76 0.06 0.03 

H13 42.5252478 23.2026639 4710447.69 680915.47 1148.11 1102.707 0.01 0.00 

H14 42.5252522 23.2026394 4710448.13 680913.45 1148.32 1102.909 0.06 0.01 

H15 42.5252558 23.2026158 4710448.48 680911.50 1148.42 1103.009 0.06 0.01 

H16 42.5252597 23.2025922 4710448.86 680909.55 1148.23 1102.821 0.06 0.01 

H17 42.5252633 23.2025675 4710449.21 680907.50 1148.27 1102.862 0.06 0.01 

H18 42.5252678 23.2025431 4710449.65 680905.48 1148.14 1102.733 0.06 0.01 

H19 42.5252706 23.2025206 4710449.91 680903.63 1148.74 1103.331 0.06 0.02 

H20 42.5252747 23.2024950 4710450.32 680901.52 1148.39 1102.98 0.06 0.02 

H21 42.5252794 23.2024714 4710450.79 680899.56 1148.34 1102.931 0.06 0.02 

H22 42.5252842 23.2024472 4710451.27 680897.56 1148.15 1102.74 0.02 0.02 

 

 

7.1.5. ɼʲʣʙʦʯʠʥʘ ʥʘ ʧʝʱʝʨʘʪʘ 

ʆʪ ʧʣʘʥʦʚʠʪʝ ʠ ʚʠʩʦʯʠʥʥʠ ʢʦʦʨʜʠʥʘʪʠ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʩʪʘʥʮʠʠ ʥʘ 

ʧʦʚʲʨʭʥʦʩʪʪʘ ʠ ʪʨʠʤʝʨʥʠʷ ʤʦʜʝʣ ʥʘ ʧʝʱʝʨʘʪʘ ʝ ʦʧʨʝʜʝʣʝʥʘ ʥʝʡʥʘʪʘ 

ʜʲʣʙʦʯʠʥʘ ʢʘʪʦ ʨʘʟʣʠʢʘ ʤʝʞʜʫ ʢʦʪʠʪʝ ʥʘ ʧʦʚʲʨʭʥʦʩʪʪʘ ʠ ʥʝʡʥʠʷ ʪʘʚʘʥ. ɿʘ 

ʮʝʣʪʘ ʚ ʩʨʝʜʘ ʥʘ AutoCAD Civil 3D ʩʘ ʦʙʨʘʟʫʚʘʥʠ ʨʘʟʣʠʢʠʪʝ ʤʝʞʜʫ ʜʚʝʪʝ 

ʧʦʚʲʨʭʥʠʥʠ. ʈʝʟʫʣʪʘʪʠʪʝ ʩʘ ʧʦʢʘʟʘʥʠ ʩ ʭʠʧʩʦʤʝʪʨʠʯʥʦ ʦʮʚʝʪʷʚʘʥʝ ʥʘ 

ʌʠʛʫʨʘ 16. ɼʲʣʙʦʯʠʥʘ ʥʘ ʪʘʚʘʥʘ ʥʘ ʧʝʱʝʨʘʪʘ ʧʦʜ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ 

ʛʨʘʚʠʤʝʪʨʠʯʥʘʪʘ ʤʨʝʞʘ. ʉ ʯʝʨʝʥ ʮʚʷʪ ʩʘ ʦʪʙʝʣʷʟʘʥʠ ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ 

ʩʪʘʥʮʠʠ, ʢʲʜʝʪʦ ʷʩʥʦ ʩʝ ʚʠʞʜʘ ʧʦʩʪʝʧʝʥʥʦʪʦ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʜʝʙʝʣʠʥʘʪʘ ʥʘ 

ʩʢʘʣʥʠʷ ʩʣʦʡ ʦʪ ʶʛ ʥʘ ʩʝʚʝʨ. 

ʄʠʥʠʤʘʣʥʘʪʘ ʜʲʣʙʦʯʠʥʘ ʥʘ ʪʘʚʘʥʘ ʧʦʜ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ 

ʛʨʘʚʠʤʝʪʨʠʯʥʘʪʘ ʤʨʝʞʘ ʝ 0.80 m, ʤʘʢʩʠʤʘʣʥʘʪʘ ï 9.02 m, a ʩʨʝʜʥʘʪʘ - 4.86 

m. ʆʙʝʤʲʪ ʥʘ ʩʢʘʣʥʘʪʘ ʤʘʩʘ e 511.01 m3.  
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ʌʠʛʫʨʘ 16. ɼʲʣʙʦʯʠʥʘ ʥʘ ʪʘʚʘʥʘ ʥʘ ʧʝʱʝʨʘʪʘ ʧʦʜ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʘʪʘ 

ʤʨʝʞʘ. ʉ ʯʝʨʝʥ ʮʚʷʪ ʩʘ ʦʪʙʝʣʷʟʘʥʠ ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʩʪʘʥʮʠʠ, ʩ ʯʝʨʚʝʥ Ăʍñ - ʚʭʦʜʲʪ 

 

7.2. ʆɹʈɸɹʆʊʂɸ ʅɸ ɻʈɸɺʀʄɽʊʈʀʏʅʀʊɽ ɼɸʅʅʀ 

ʆʙʨʘʙʦʪʢʘʪʘ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʜʘʥʥʠ ʝ ʠʟʚʲʨʰʝʥʘ ʩ ʧʦʤʦʱʪʘ ʥʘ 

ʠʥʪʝʨʘʢʪʠʚʥʘʪʘ ʩʦʬʪʫʝʨʥʘ ʩʨʝʜʘ ʠ ʝʟʠʢ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʦʪ ʚʠʩʦʢʦ ʥʠʚʦ 

MATLAB . ʉʠʩʪʝʤʘʪʘ ʧʨʝʜʣʘʛʘ ʦʪʣʠʯʥʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ 

ʩʣʦʞʥʠ ʥʘʫʯʥʠ ʠ ʠʥʞʝʥʝʨʥʠ ʧʨʦʙʣʝʤʠ, ʚʠʟʫʘʣʠʟʘʮʠʷ ʠ ʘʥʘʣʠʟ ʥʘ ʜʘʥʥʠ, 

ʙʣʘʛʦʜʘʨʝʥʠʝ ʥʘ ʙʦʛʘʪʩʪʚʦʪʦ ʩʠ ʦʪ ʠʥʪʝʛʨʠʨʘʥʠ ʘʣʛʦʨʠʪʤʠ, ʧʦʜʧʦʤʘʛʘʱʠ 

ʩʲʟʜʘʚʘʥʝʪʦ ʠ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʩʚʦʠ ʩʦʙʩʪʚʝʥʠ. 

ɿʘ ʮʝʣʠʪʝ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʢʘʢʪʦ ʯʘʩʪ ʦʪ ʚʛʨʘʜʝʥʠʪʝ 

ʬʫʥʢʮʠʠ, ʪʘʢʘ ʠ ʥʦʚʠ, ʩʲʟʜʘʜʝʥʠ ʩʲʦʙʨʘʟʥʦ ʦʧʠʩʘʥʠʷ ʚ ʪʦʯʢʘ 3 ʪʝʭʥʦʣʦʛʠʯʝʥ 

ʨʝʜ. ɺ ʪʦʚʘ ʯʠʩʣʦ ʚʣʠʟʘʪ ʬʫʥʢʮʠʠ ʟʘ ʠʟʯʠʩʣʷʚʘʥʝ  ʜʨʝʡʬʘ ʥʘ ʛʨʘʚʠʤʝʪʲʨʘ 

ʩʧʦʨʝʜ ʧʨʦʚʝʜʝʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ,  ʠʟʨʘʚʥʝʥʠʝ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʘʪʘ ʤʨʝʞʘ ʧʦ 

ʄʅʄʂ, ʠʟʯʠʩʣʝʥʠʝ ʥʘ ʘʥʦʤʘʣʠʠʪʝ Ăɹʫʛʝñ, ʬʠʣʪʨʘʮʠʷ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ, 

ʚʠʟʫʘʣʠʟʘʮʠʷ ʥʘ ʜʘʥʥʠʪʝ ʠ ʜʨʫʛʠ ʩʧʦʤʘʛʘʪʝʣʥʠ. 
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7.2.1. ʀʟʩʣʝʜʚʘʥʝ ʥʘ ʜʨʝʡʬʘ ʥʘ ʛʨʘʚʠʤʝʪʲʨʘ 

ʀʟʚʲʨʰʝʥʠʪʝ ʧʨʝʟ ʧʦʣʦʚʠʥ ʯʘʩ ʦʪʯʝʪʠ ʩʘ ʧʨʝʚʲʨʥʘʪʠ ʚ ʤʠʣʠʛʘʣʠ, ʩʣʝʜ 

ʢʦʝʪʦ ʩʘ ʥʘʥʝʩʝʥʠ ʧʨʠʣʠʚʥʠ ʢʦʨʝʢʮʠ ʠ ʟʘ ʚʩʷʢʘ ʛʨʫʧʘ ʝ ʠʟʯʠʩʣʝʥ ʧʦ ʝʜʠʥ 

ʦʩʨʝʜʥʝʥ ʦʪʯʝʪ. ʅʘ ʌʠʛʫʨʘ 17. ʀʟʩʣʝʜʚʘʥʝ ʥʘ ʜʨʝʡʬʘ ʥʘ ʛʨʘʚʠʤʝʪʲʨʘ ʧʦ 

ʜʥʠ: ʘ) 20.7.2014 ʛ.; ʙ) 26.7.2014 ʛ.; ʚ) 3.9.2014 ʛ.; ʛ) 13.9.2014 ʛ.; ʜ) 14.9.2014 

ʛ.; ʝ)22.6.2015 ʛ. ʇʦ ʘʙʩʮʠʩʘ ʩʘ ʯʘʩʦʚʝʪʝ ʥʘ ʦʪʯʝʪʠʪʝ, ʘ ʧʦ ʦʨʜʠʥʘʪʘ ʩʘ 

ʪʝʭʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʪʘʟʠ ʦʙʨʘʙʦʪʢʘ ʩʘ ʦʥʘʛʣʝʜʝʥʠ ʛʨʘʬʠʯʥʦ. 

ɿʘ ʚʩʝʢʠ ʦʪʜʝʣʝʥ ʜʝʥ ʝ ʷʩʥʦ ʚʠʜʠʤʦ ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʥʫʣʘʪʘ ʥʘ ʠʥʩʪʨʫʤʝʥʪʘ, 

ʨʝʟʫʣʪʘʪ ʦʪ ʢʦʝʪʦ ʩʘ ʨʘʟʣʠʯʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʦʪʯʝʪʠʪʝ ʩ ʪʝʯʝʥʠʝ ʥʘ ʚʨʝʤʝʪʦ. 

ʇʨʠ ʩʲʧʦʩʪʘʚʢʘ ʥʘ ʛʨʘʬʠʢʠʪʝ ʦʪ ʚʩʠʯʢʠ ʜʥʠ ʩʝ ʟʘʙʝʣʷʟʚʘ ʩʭʦʜʩʪʚʦ ʧʦʤʝʞʜʫ 

ʠʤ, ʘ ʠʤʝʥʥʦ ʚʲʟʤʦʞʥʦʩʪʪʘ ʚʩʠʯʢʠ ʪʝ ʜʘ ʙʲʜʘʪ ʦʧʠʩʘʥʠ ʧʦʩʨʝʜʩʪʚʦʤ 

ʩʠʥʫʩʦʠʜʘʣʥʘ ʢʨʠʚʘ. ʊʦʚʘ ʦʙʘʯʝ ʠʟʢʣʶʯʚʘ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ 

ʝʜʥʘ ʢʦʥʢʨʝʪʥʘ ʩʪʦʡʥʦʩʪ, ʩ ʢʦʷʪʦ ʜʘ ʙʲʜʘʪ ʢʦʨʠʛʠʨʘʥʠ ʩʲʱʠʥʩʢʠʪʝ 

ʠʟʤʝʨʚʘʥʠʷ. 

ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʪʝʟʠ ʢʨʠʚʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʨʘʟʜʝʣʝʥʠ ʥʘ ʫʯʘʩʪʲʮʠ, ʚ 

ʢʦʠʪʦ ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʜʨʝʡʬʘ ʜʘ ʩʝ ʘʧʨʦʢʩʠʤʠʨʘ ʩ ʧʨʘʚʘ. ɿʘ ʜʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ 

ʪʘʢʘʚʘ ʘʧʨʦʢʩʠʤʘʮʠʷ ʙʠ ʤʦʛʣʘ ʜʘ ʩʝ ʧʨʠʣʦʞʠ ʠ ʧʨʠ ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ 

ʩʲʱʠʥʩʢʠʪʝ ʛʨʘʚʠʤʝʪʨʠʯʥʠ ʠʟʤʝʨʚʘʥʠʷ, ʩʘ ʦʙʨʘʟʫʚʘʥʠ ʨʘʟʣʠʢʠʪʝ ʤʝʞʜʫ 

ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʠʟʩʣʝʜʚʘʥʝʪʦ ʟʘ ʧʝʨʠʦʜ, ʩʲʦʪʚʝʪʩʪʚʘʱ ʥʘ ʪʦʟʠ ʥʘ 

ʤʘʢʩʠʤʘʣʥʠʷ ʛʨʘʚʠʤʝʪʨʠʯʝʥ ʨʝʡʩ, ʠ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʘʧʨʦʢʩʠʤʠʨʘʱʘʪʘ ʛʠ 

ʧʨʘʚʘ. ʂʨʠʪʝʨʠʡ ʟʘ ʧʨʠʣʦʞʠʤʦʩʪʪʘ ʥʘ ʜʦʧʫʩʢʘʥʝʪʦ ʝ ʨʘʟʣʠʢʘʪʘ ʜʘ ʥʝ 

ʥʘʜʚʠʰʘʚʘ ʜʚʘ ʧʲʪʠ ʪʦʯʥʦʩʪʪʘ ʥʘ ʛʨʘʚʠʤʝʪʲʨʘ. 

ʄʘʢʩʠʤʘʣʥʦʪʦ ʚʨʝʤʝ ʟʘ ʟʘʪʚʘʨʷʥʝ ʥʘ ʨʝʡʩ ʚ ʙʘʟʦʚʘʪʘ ʪʦʯʢʘ CS ʥʘ 

ʦʙʝʢʪʘ e 7:07 ʯʘʩʘ, ʘ ʟʘ ʙʘʟʦʚʘʪʘ ʪʦʯʢʘ BF ʚ ʩʝʣʦʪʦ ï 10:32 ʯʘʩʘ; ʩʲʦʪʚʝʪʥʠʪʝ 

ʤʠʥʠʤʘʣʥʠ ʩʪʦʡʥʦʩʪʠ ʩʘ ï 2:42 ʯʘʩʘ ʠ 4:48 ʯʘʩʘ. ɺ ʊʘʙʣʠʮʘ  ʝ ʧʨʝʜʩʪʘʚʝʥʘ 

ʦʙʨʘʙʦʪʢʘ ʥʘ ʦʪʯʝʪʝʥʠʪʝ ʧʨʠ ʠʟʩʣʝʜʚʘʥʝʪʦ ʩʪʦʡʥʦʩʪʠ, ʩʧʨʷʤʦ ʢʦʠʪʦ 

ʫʯʘʩʪʲʮʠ ʟʘ ʧʝʨʠʦʜ 7:07 ʯʘʩʘ (maxCS) ʠ 10:32 ʯʘʩʘ (maxBF) ʩʘ 

ʘʧʨʦʢʩʠʤʠʨʘʥʠ ʩ ʧʨʘʚʘ.  

ɿʘ ʚʩʝʢʠ ʜʝʥ ʩʘ ʠʟʯʠʩʣʝʥʠ ʥʘʙʦʨ ʦʪ ʩʢʦʨʦʩʪʠ ʧʦʨʘʜʠ ʩʠʥʫʩʦʠʜʘʣʥʠʷ 

ʭʘʨʘʢʪʝʨ ʥʘ ʠʟʤʝʥʝʥʠʝ ʥʘ ʜʨʝʡʬʘ, ʢʘʪʦ ʙʨʦʷʪ ʩʢʦʨʦʩʪʠ ʝ ʦʙʫʩʣʦʚʝʥ ʦʪ 

ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʧʝʨʠʦʜʘ ʥʘ ʘʧʨʦʢʩʠʤʘʮʠʷ. ʊʘʢʘ, ʥʘʧʨʠʤʝʨ, ʥʘ 

20.7.2014 ʠʟʩʣʝʜʚʘʥʝʪʦ ʝ ʩ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʦʪ ʦʢʦʣʦ 10:56 ʯʘʩʘ, ʢʦʝʪʦ 

ʦʙʭʚʘʱʘ 4 ʨʘʟʣʠʯʥʠ ʫʯʘʩʪʲʢʘ ʦʪ ʩʠʥʫʩʦʠʜʘʣʥʘʪʘ ʢʨʠʚʘ ʩ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ 

7:07 ʯʘʩʘ, ʥʦ ʩʘʤʦ ʝʜʠʥ ʮʷʣ ʫʯʘʩʪʲʢ ʩ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ 10:32 ʯʘʩʘ. 

ʀʟʯʠʩʣʝʥʠʪʝ ʩʢʦʨʦʩʪʠ ʩʘ ʚ ʜʠʘʧʘʟʦʥʘ _max [0.006;0.028] mGal/hV BF=  ʠ 

_max [ 0.005;0.043] mGal/hV CS= - . 
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ʀʟʯʠʩʣʝʥʠ ʩʘ ʨʘʟʣʠʢʠʪʝ ʤʝʞʜʫ ʨʝʘʣʥʦ ʦʪʯʝʪʝʥʘʪʘ ʠ ʠʟʯʠʩʣʝʥʘ 

ʩʪʦʡʥʦʩʪ ʚʲʚ ʚʩʝʢʠ ʝʜʠʥ ʤʦʤʝʥʪ. ʊʝ ʚʘʨʠʨʘʪ ʚ ʜʠʘʧʘʟʦʥʘ 

_max [0.035;0.058] mGaldV BF=  ʠ _max [0.011;0.051] mGaldV CS= . ʃʝʩʥʦ 

ʦʙʷʩʥʠʤʠ ʩʘ ʧʦ-ʤʘʣʢʠʪʝ ʦʪʢʣʦʥʝʥʠʷ ʧʨʠ ʘʧʨʦʢʩʠʤʘʮʠʷʪʘ ʩ ʧʨʘʚʘ ʟʘ ʧʦ-

ʢʲʩʠʷ ʧʝʨʠʦʜ, ʥʦ ʠ ʚ ʜʚʘʪʘ ʩʣʫʯʘʷ ʤʘʢʩʠʤʘʣʥʠʪʝ ʨʘʟʣʠʢʠ ʩʘ ʩʲʧʦʩʪʘʚʠʤʠ ʩ 

ʪʦʯʥʦʩʪʪʘ ʥʘ ʛʨʘʚʠʤʝʪʲʨʘ, ʢʦʝʪʦ ʫʪʚʲʨʞʜʘʚʘ ʜʦʧʫʩʢʘʥʝʪʦ ʟʘ ʣʠʥʝʡʥʘ 

ʩʢʦʨʦʩʪ ʥʘ ʜʨʝʡʬʘ ʟʘ ʧʝʨʠʦʜ ʩ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʤʘʢʩʠʤʘʣʥʠʷ ʨʝʡʩ ʠ ʧʦ-

ʤʘʣʲʢ. 
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 ʦʩʨʝʜʥʝʥ ʛʨʘʚʠʤʝʪʨʠʯʝʥ ʦʪʯʝʪ 

ʌʠʛʫʨʘ 17. ʀʟʩʣʝʜʚʘʥʝ ʥʘ ʜʨʝʡʬʘ ʥʘ ʛʨʘʚʠʤʝʪʲʨʘ ʧʦ ʜʥʠ: ʘ) 20.7.2014 ʛ.; ʙ) 26.7.2014 ʛ.; ʚ) 

3.9.2014 ʛ.; ʛ) 13.9.2014 ʛ.; ʜ) 14.9.2014 ʛ.; ʝ)22.6.2015 ʛ. ʇʦ ʘʙʩʮʠʩʘ ʩʘ ʯʘʩʦʚʝʪʝ ʥʘ 

ʦʪʯʝʪʠʪʝ, ʘ ʧʦ ʦʨʜʠʥʘʪʘ ʩʘ ʪʝʭʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʚ ʤʠʣʠʛʘʣʠ 

 

ʘ) 

ʚ) 

ʜ) 

ʙ) 

ʛ) 

ʝ) 
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ʊʘʙʣʠʮʘ 7. ʀʟʩʣʝʜʚʘʥʝ ʥʘ ʜʨʝʡʬʘ ʥʘ ʛʨʘʚʠʤʝʪʲʨʘ. ʉ V e ʦʟʥʘʯʝʥʘ ʩʢʦʨʦʩʪʪʘ, a ʩ dV - 

ʦʪʢʣʦʥʝʥʠʝʪʦ ʥʘ ʠʟʯʠʩʣʝʥʘ ʩʪʦʡʥʦʩʪ ʩʧʨʷʤʦ ʦʪʯʝʪʝʥʘʪʘ ʚ ʩʲʦʪʚʝʪʥʠʷ ʤʦʤʝʥʪ. ʉ 

maxBF=10:32 ʯʘʩʘ ʠ maxCS=7:07 ʯʘʩʘ ʝ ʦʟʥʘʯʝʥʘ ʤʘʢʩʠʤʘʣʥʘʪʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ 

ʛʨʘʚʠʤʝʪʨʠʯʝʥ ʨʝʡʩ, ʟʘʧʦʯʥʘʪ ʠ ʧʨʠʢʣʶʯʝʥ ʩʲʦʪʚʝʪʥʦ ʚ ʪʦʯʢʘ BF ʠ ʚ ʪʦʯʢʘ CS 

  
V_maxBF, 

[mGal/h] 

dv_maxBF, 

[mGal] 

V_maxCS, 

[mGal/h] 

dv_maxCS, 

[mGal] 

20.7.2014 

0.028 0.058 0.043 0.036 

- - 0.042 0.039 

- - 0.039 0.042 

- - 0.034 0.041 

- - 0.029 0.038 

- - 0.023 0.034 

- - 0.018 0.032 

- - 0.012 0.037 

26.7.2014 

- - 0.010 0.031 

- - 0.013 0.033 

- - 0.016 0.033 

- - 0.019 0.038 

- - 0.022 0.030 

- - 0.024 0.022 

- - 0.026 0.014 

3.9.2014 - - -0.005 0.051 

13.9.2014 

0.012 0.040 0.020 0.020 

0.009 0.038 0.016 0.024 

0.006 0.035 0.012 0.025 

- - 0.009 0.027 

- - 0.007 0.026 

- - 0.004 0.024 

- - 0.003 0.021 

- - 0.001 0.018 

- - -0.001 0.014 

- - -0.002 0.011 

14.9.2014 

0.013 0.045 0.020 0.031 

0.012 0.050 0.021 0.022 

0.011 0.052 0.021 0.025 

0.008 0.054 0.018 0.031 

- - 0.017 0.035 

- - 0.014 0.039 

- - 0.009 0.039 

- - 0.005 0.038 

- - 0.002 0.033 

- - -0.002 0.029 

22.6.2014 

- - -0.005 0.031 

- - -0.002 0.036 

- - 0.002 0.040 
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V_maxBF, 

[mGal/h] 

dv_maxBF, 

[mGal] 

V_maxCS, 

[mGal/h] 

dv_maxCS, 

[mGal] 

- - 0.005 0.029 

- - 0.008 0.030 

- - 0.010 0.029 

 

7.2.2. ʆʙʨʘʙʦʪʢʘ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʘʪʘ ʤʨʝʞʘ 

ɻʨʘʚʠʤʝʪʨʠʯʥʘʪʘ ʤʨʝʞʘ ʝ ʦʙʨʘʙʦʪʝʥʘ ʩʧʦʨʝʜ ʧʨʝʜʣʦʞʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʥ ʨʝʜ. ʀʟʚʲʨʰʝʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʠʷ ʜʨʝʡʬ ʝ 

ʚʢʣʶʯʝʥʦ ʚ ʦʙʦʩʥʦʚʢʘʪʘ ʥʘ ʠʟʙʨʘʥʠʷ ʠʟʨʘʚʥʠʪʝʣʝʥ ʤʦʜʝʣ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ 

ʩʠʣʘʪʘ ʥʘ ʪʝʞʝʩʪʪʘ, ʘ ʦʪ ʪʫʢ ʠ ʠʟʯʠʩʣʷʚʘʥʝ ʥʘ ʘʥʦʤʘʣʠʠʪʝ ʥʘ ʩʠʣʘʪʘ ʥʘ 

ʪʝʞʝʩʪʪʘ.  

 

7.2.2.1. ʀʟʯʠʩʣʷʚʘʥʝ ʥʘ ʩʠʣʘʪʘ ʥʘ ʪʝʞʝʩʪʪʘ 

ʇʨʦʚʝʜʝʥʠ ʩʘ ʥʷʢʦʣʢʦ ʨʘʟʣʠʯʥʠ ʠʟʨʘʚʥʝʥʠʷ ʥʘ ʤʨʝʞʘʪʘ:  

¶ ʄʅʄʂ1 - ʦʙʠʢʥʦʚʝʥʦ ʠʟʨʘʚʥʝʥʠʝ ʧʦ ʄʅʄʂ, ʧʨʠ ʢʦʝʪʦ ʥʝʠʟʚʝʩʪʥʠ  

(180 ʙʨ.) ʩʘ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʩʠʣʘʪʘ ʥʘ ʪʝʞʝʩʪʪʘ ʚʲʚ ʚʩʷʢʘ ʝʜʥʘ ʦʪ 

ʩʪʘʥʮʠʠʪʝ; 

¶ ʄʅʄʂ2 ï ʚ ʠʟʨʘʚʥʝʥʠʝʪʦ ʩʘ ʚʢʣʶʯʝʥʠ ʪʨʠ ʜʦʧʲʣʥʠʪʝʣʥʠ ʥʝʠʟʚʝʩʪʥʠ 

(180+3 ʙʨ.), ʩʲʦʪʚʝʪʩʪʚʘʱʠ ʥʘ ʩʢʦʨʦʩʪʠʪʝ ʥʘ ʜʨʝʡʬʘ ʥʘ ʠʥʩʪʨʫʤʝʥʪʘ 

ʟʘ ʠʟʤʝʨʚʘʥʠʷʪʘ ʧʨʝʟ ʶʣʠ 2014 ʛ., ʩʝʧʪʝʤʚʨʠ 2014 ʛ. ʠ ʶʥʠ 2015 ʛ.; 

¶ ʄʅʄʂ3 ï ʚ ʠʟʨʘʚʥʝʥʠʝʪʦ ʩʘ ʚʢʣʶʯʝʥʠ ʜʦʧʲʣʥʠʪʝʣʥʠ ʜʝʚʝʪ 

ʥʝʠʟʚʝʩʪʥʠ (180+9 ʙʨ.) ʟʘ ʩʢʦʨʦʩʪʠʪʝ ʥʘ ʜʨʝʡʬʘ, ʚ ʩʲʦʪʚʝʩʪʚʠʝ ʩ ʜʥʠʪʝ 

ʥʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʠʟʤʝʨʚʘʥʠʷʪʘ. 

ʇʨʠ ʄʅʄʂ1 ʢʘʪʦ ʠʟʭʦʜʥʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʠʟʤʝʨʝʥʠʪʝ ʚʝʣʠʯʠʥʠ ʩʘ 

ʠʟʧʦʣʟʚʘʥʠ ʨʘʟʣʠʢʠ, ʚʲʨʭʫ ʢʦʠʪʦ ʩʘ ʥʘʥʝʩʝʥʠ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʚʩʠʯʢʠ 

ʥʝʦʙʭʦʜʠʤʠ ʢʦʨʝʢʮʠʠ, ʧʦʩʦʯʝʥʠ ʚ ʪʦʯʢʘ 3.3.1., ʠ ʠʟʨʘʚʥʝʥʠʝ ʝ ʨʝʘʣʠʟʠʨʘʥʦ 

ʧʦ ʩʭʝʤʘʪʘ ʦʪ ʪʦʯʢʘ 3.3.2.1. ʇʨʠ ʄʅʄʂ2 ʠ ʄʅʄʂ3, ʢʲʜʝʪʦ ʩʢʦʨʦʩʪʠʪʝ ʥʘ 

ʜʨʝʡʬʘ ʫʯʘʩʪʚʘʪ ʢʘʪʦ ʥʝʠʟʚʝʩʪʥʠ, ʚʲʨʭʫ ʠʟʭʦʜʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʠʟʤʝʨʝʥʠʪʝ 

ʚʝʣʠʯʠʥʠ ʩʘ ʥʘʥʝʩʝʥʠ ʚʩʠʯʢʠ ʢʦʨʝʢʮʠʠ ʦʩʚʝʥ ʪʝʟʠ ʟʘ ʜʨʝʡʬʘ, ʘ ʠʟʨʘʚʥʝʥʠʝʪʦ 

ʝ ʨʝʘʣʠʟʠʨʘʥʦ ʧʦ ʩʭʝʤʘʪʘ ʦʪ ʪʦʯʢʘ 3.3.2.2. ʀʟʤʝʨʚʘʥʠʷʪʘ ʩʘ ʧʨʠʚʲʨʟʘʥʠ ʢʲʤ 

ʛʨʘʚʠʤʝʪʨʠʯʥʘʪʘ ʩʪʘʥʮʠʷ ʚ ɸɻʂʂ, ʯʠʷʪʦ ʘʙʩʦʣʶʪʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʩʠʣʘʪʘ ʥʘ 

ʪʝʞʝʩʪʪʘ ʝ 980240.660 mGalAGKKG = ʚ ʉʚʝʪʦʚʥʘʪʘ ʛʨʘʚʠʤʝʪʨʠʯʥʘ ʩʠʩʪʝʤʘ 

IGSN-71 (ʄʠʣʝʚ, 2013). ʆʙʨʘʙʦʪʝʥʠ ʩʘ ʢʘʪʦ ʨʘʚʥʦʪʦʯʥʠ.  

ɺ ʨʝʟʫʣʪʘʪ ʩʨʝʜʥʠʪʝ ʢʚʘʜʨʘʪʥʠ ʛʨʝʰʢʠ ʥʘ ʥʝʠʟʚʝʩʪʥʠʪʝ ʠ ʠʟʨʘʚʥʝʥʠʪʝ 

ʩʪʦʡʥʦʩʪʠ ʥʘ ʩʠʣʘʪʘ ʥʘ ʪʝʞʝʩʪʪʘ ʚ ʪʨʠʪʝ ʩʣʫʯʘʷ ʥʝ ʩʝ ʨʘʟʣʠʯʘʚʘʪ ʩʲʱʝʩʪʚʝʥʦ 
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ï ʜʦ ʥʷʢʦʣʢʦ ʭʠʣʷʜʥʠ ʦʪ ʤʠʣʠʛʘʣʘ. ʊʦʚʘ ʤʦʞʝ ʜʘ ʩʝ ʦʙʷʩʥʠ ʩ ʦʨʛʘʥʠʟʘʮʠʷʪʘ 

ʥʘ ʠʟʤʝʨʚʘʥʠʷʪʘ, ʢʦʷʪʦ ʚʢʣʶʯʚʘ ʧʦʚʪʦʨʝʥʠʷ ʚ ʤʘʣʲʢ ʙʨʦʡ ʪʦʯʢʠ. 

ʀʟʚʲʨʰʝʥʠ ʩʘ ʥʝʢʦʣʢʦʢʨʘʪʥʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʠʟʨʘʚʥʝʥʠʷ ï 

ʧʲʨʚʦʥʘʯʘʣʥʦ ʩ ʚʩʠʯʢʠ ʠʟʤʝʨʚʘʥʠʷ, ʩʣʝʜ ʢʦʝʪʦ ʧʦʩʪʝʧʝʥʥʦ ʩʘ ʠʟʢʣʶʯʝʥʠ 

ʯʘʩʪ ʦʪ ʪʷʭ. ɽʜʥʘ ʯʘʩʪ ʩʘ ʠʤʝʥʥʦ ʧʦʚʪʦʨʥʠʪʝ ʠʟʤʝʨʚʘʥʠʷ ʥʘ ʪʦʯʢʠ, ʢʦʝʪʦ 

ʤʦʞʝ ʜʘ ʩʝ ʦʙʷʩʥʠ ʩ ʥʝʩʪʘʙʠʣʥʘʪʘ ʟʝʤʥʘ ʦʩʥʦʚʘ. ʉʲʱʝʚʨʝʤʝʥʥʦ ʨʝʟʫʣʪʘʪʠʪʝ 

ʦʪ ʠʟʨʘʚʥʝʥʠʝʪʦ ʧʦʪʚʲʨʞʜʘʚʘʪ ʫʜʘʯʥʠʷ ʠʟʙʦʨ ʥʘ CS ʢʘʪʦ ʙʘʟʦʚʘ ʩʪʘʥʮʠʷ.  

ɺ ʊʘʙʣʠʮʘ  ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʄʅʄʂ1 ʠ ʄʅʄʂ3. 

ʉʨʝʜʥʠʪʝ ʢʚʘʜʨʘʪʥʠ ʛʨʝʰʢʠ ʚ ʧʲʨʚʠʷ ʩʣʫʯʘʡ ʥʝ ʥʘʜʚʠʰʘʚʘʪ ʧʦ ʘʙʩʦʣʶʪʥʘ 

ʩʪʦʡʥʦʩʪ ʥʝʠʟʚʝʩʪʥʠʪʝ ʥʘʨʘʩʪʚʘʥʠʷ (ʭ), ʢʦʝʪʦ ʣʠʰʘʚʘ ʦʪ ʩʤʠʩʲʣ 

ʠʟʨʘʚʥʝʥʠʝʪʦ ʧʦ ʪʘʟʠ ʩʭʝʤʘ.  

ʂʘʪʦ ʦʩʥʦʚʘ ʟʘ ʧʦ-ʥʘʪʘʪʲʰʥʠʪʝ ʠʟʯʠʩʣʝʥʠʷ ʝ ʠʟʙʨʘʥ ʚʘʨʠʘʥʪʲʪ 

ʄʅʄʂ3. ʀʟʙʦʨʲʪ ʤʫ ʝ ʦʙʦʩʥʦʚʘʥ ʩ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʧʨʦʚʝʜʝʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ 

ʥʘ ʜʨʝʡʬʘ, ʩʧʦʨʝʜ ʢʦʝʪʦ ʚ ʨʘʟʣʠʯʥʠʪʝ ʜʥʠ ʠ ʯʘʩʦʚʝ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʜʨʝʡʬʘ 

ʩʘ ʨʘʟʣʠʯʥʠ, ʢʘʪʦ ʩʲʱʝʚʨʝʤʝʥʥʦ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʜʥʝʚʥʠʪʝ 

ʥʘʙʣʶʜʝʥʠʷ ʧʦʟʚʦʣʷʚʘ ʜʦʧʫʩʢʘʥʝʪʦ ʟʘ ʠʟʤʝʥʝʥʠʝ ʥʘ ʜʨʝʡʬʘ ʧʦ ʣʠʥʝʝʥ 

ʟʘʢʦʥ. 

ʇʨʠ ʄʅʄʂ3 ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʥʝʠʟʚʝʩʪʥʠʪʝ ʥʘʨʘʩʪʚʘʥʠʷ ʥʘ ʩʠʣʘʪʘ ʥʘ 

ʪʝʞʝʩʪʪʘ ʚ ʩʪʘʥʮʠʠʪʝ ʩʘ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʛʦʣʝʤʠ ʠʣʠ ʩʲʧʦʩʪʘʚʠʤʠ ʩʲʩ 

ʩʲʦʪʚʝʪʥʠʪʝ ʠʤ ʩʨʝʜʥʠ ʢʘʚʜʨʘʪʥʠ ʛʨʝʰʢʠ. ʄʘʢʩʠʤʘʣʥʘʪʘ ʩʨʝʜʥʘ ʢʚʘʜʨʘʪʥʘ 

ʛʨʝʰʢʘ ʝ 0.079 mGal ʚ ʪ. D19. ʇʦʣʫʯʝʥʠʪʝ ʩʢʦʨʦʩʪʠ ʩʘ ʧʦ-ʤʘʣʢʠ ʦʪ 

ʩʲʦʪʚʝʪʥʠʪʝ ʠʤ ʩʨʝʜʥʠ ʢʚʘʜʨʘʪʥʠ ʛʨʝʰʢʠ. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ ʦʙʘʯʝ 

ʩʪʦʡʥʦʩʪʠʪʝ ʠʤ ʩʘ ʩʲʧʦʩʪʘʚʠʤʠ ʩ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʪ ʧʨʦʚʝʜʝʥʠʪʝ 

ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʛʨʘʚʠʤʝʪʲʨʘ. 

ʅʘ ʌʠʛʫʨʘ 18 ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʩʨʝʜʥʠʪʝ ʢʚʘʜʨʘʪʥʠ ʛʨʝʰʢʠ ʥʘ ʩʠʣʘʪʘ ʥʘ 

ʪʝʞʝʩʪʪʘ ʧʨʠ ʄʅʄʂ3. ɼʦʙʨʝ ʠʟʨʘʟʝʥʘ ʝ ʟʘʚʠʩʠʤʦʩʪʪʘ ʦʪ ʩʭʝʤʘʪʘ ʥʘ 

ʧʨʦʚʝʜʝʥʠʪʝ ʠʟʤʝʨʚʘʥʠʷ ï ʩʪʘʥʮʠʠʪʝ ʚ ʥʘʯʘʣʦ ʠ ʢʨʘʷ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ 

ʨʝʡʩʦʚʝ ʩʘ ʩ ʥʠʩʢʠ ʩʪʦʡʥʦʩʪʠ, ʘ ʩ ʦʪʜʘʣʝʯʘʚʘʥʝ ʦʪ ʪʷʭ ï ʥʘʨʘʩʪʚʘʪ. ʇʨʠ 

ʧʨʦʜʲʣʞʠʪʝʣʥʠʪʝ ʛʨʘʚʠʤʝʪʨʠʯʥʠ ʨʝʡʩʦʚʝ ʩʨʝʜʥʠʪʝ ʢʚʘʜʨʘʪʥʠ ʛʨʝʰʢʠ 

ʜʦʩʪʠʛʘʪ ʥʘʡ-ʚʠʩʦʢʠ ʩʪʦʡʥʦʩʪʠ. ʇʨʠ ʠʟʨʘʚʥʝʥʠʝ ʥʘ ʤʨʝʞʘʪʘ ʢʘʪʦ ʩʚʦʙʦʜʥʘ, 

ʩʨʝʜʥʠʪʝ ʢʚʘʜʨʘʪʥʠ ʛʨʝʰʢʠ ʙʠʭʘ ʩʝ ʧʦʥʠʞʠʣʠ, ʢʘʪʦ ʩʪʦʡʥʦʩʪʪʘ ʠʤ ʙʲʜʝ 

ʨʝʜʫʮʠʨʘʥʘ ʩ ʪʘʟʠ ʥʘ ʙʘʟʦʚʘʪʘ ʩʪʘʥʮʠʷ CS. 
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ʌʠʛʫʨʘ 18. ʉʨʝʜʥʠ ʢʚʘʜʨʘʪʥʠ ʛʨʝʰʢʠ ʥʘ ʩʠʣʘʪʘ ʥʘ ʪʝʞʝʩʪʪʘ ʧʨʠ ʄʅʄʂ3 

 

ʊʘʙʣʠʮʘ 8. ʈʝʟʫʣʪʘʪʠ ʦʪ ʄʅʄʂ1 ʠ ʄʅʄʂ3. ʉ Ăʭñ ʩʘ ʦʟʥʘʯʝʥʠ ʥʝʠʟʚʝʩʪʥʠʪʝ 

ʥʘʨʘʩʪʚʘʥʠʷ ʥʘ ʩʠʣʘʪʘ ʥʘ ʪʝʞʝʩʪʪʘ, ʩ Ămxñ ʩʲʦʪʚʝʪʥʠʪʝ ʩʨʝʜʥʠʪʝ ʢʚʘʜʨʘʪʥʠ ʛʨʝʰʢʠ, ʘ ʩ 

ĂGñ - ʩʠʣʘʪʘ ʥʘ ʪʝʞʝʩʪʪʘ ʚ ʪʦʯʢʠʪʝ. ɺ ʜʦʣʥʘʪʘ ʯʘʩʪ ʥʘ ʪʘʙʣʠʮʘʪʘ ʩʘ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ 

ʩʢʦʨʦʩʪʪʘ ʥʘ ʜʨʝʡʬʘ ĂUñ 

ʅʝʠʟʚʝʩʪʥ

ʦ 

x_MNMK1, 

[mGal] 

mx_MNMK1

, [mGal] 

G_MNMK1

, [mGal] 

x_ʄʅʄʂ3, 

[mGal] 

mx_ʄʅʄʂ3, 

[mGal] 

G_ʄʅʄʂ3, 

[mGal] 

BF -0.004 0.020 980166.070 -0.001 0.020 980166.072 

CS -0.037 0.022 980132.525 -0.074 0.022 980132.519 

A1 -0.034 0.035 980132.626 -0.072 0.034 980132.622 

A2 -0.032 0.042 980132.669 -0.066 0.041 980132.671 

A3 -0.029 0.046 980132.713 -0.063 0.045 980132.719 

A4 -0.027 0.048 980132.750 -0.060 0.046 980132.759 

A5 -0.025 0.048 980132.980 -0.058 0.046 980132.993 

A6 -0.023 0.045 980132.727 -0.055 0.045 980132.744 

A7 -0.021 0.041 980132.782 -0.051 0.041 980132.804 

A8 -0.020 0.034 980132.908 -0.045 0.035 980132.936 

A9 0.057 0.036 980132.889 -0.116 0.035 980132.883 

A10 0.051 0.044 980132.864 -0.593 0.043 980132.857 

A11 0.044 0.051 980132.928 -0.357 0.049 980132.921 

A12 0.040 0.055 980132.928 0.771 0.054 980132.921 

A13 0.033 0.059 980132.994 0.508 0.057 980132.985 

A14 0.027 0.062 980132.970 -0.033 0.060 980132.961 

A15 0.022 0.063 980133.017 -0.015 0.062 980133.006 

A16 0.016 0.064 980132.980 -0.016 0.063 980132.969 

A17 0.010 0.065 980132.982 -0.297 0.063 980132.970 

A18 0.003 0.064 980132.982 -0.327 0.063 980132.969 

A19 -0.003 0.063 980132.976 -0.276 0.062 980132.962 

    mGal 
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ʅʝʠʟʚʝʩʪʥ

ʦ 

x_MNMK1, 

[mGal] 

mx_MNMK1

, [mGal] 

G_MNMK1

, [mGal] 

x_ʄʅʄʂ3, 

[mGal] 

mx_ʄʅʄʂ3, 

[mGal] 

G_ʄʅʄʂ3, 

[mGal] 

A20 -0.008 0.062 980132.977 -0.291 0.061 980132.962 

A21 -0.011 0.059 980132.933 -0.298 0.058 980132.921 

A22 -0.017 0.055 980132.952 -0.416 0.055 980132.938 

A23 -0.024 0.051 980133.014 -0.429 0.050 980132.999 

B1 0.003 0.035 980132.583 -0.875 0.035 980132.573 

B2 -0.002 0.043 980132.755 -0.734 0.042 980132.748 

B3 -0.006 0.048 980132.780 -1.417 0.047 980132.775 

B4 -0.009 0.051 980132.897 0.248 0.049 980132.892 

B5 -0.012 0.052 980132.927 0.072 0.051 980132.923 

B6 -0.014 0.052 980133.055 0.444 0.051 980133.050 

B7 -0.016 0.050 980133.014 0.223 0.049 980133.008 

B8 -0.018 0.047 980132.937 0.115 0.046 980132.931 

B9 -0.028 0.050 980133.064 0.121 0.049 980133.058 

B10 -0.018 0.055 980133.143 0.164 0.054 980133.137 

B11 -0.008 0.058 980133.141 0.031 0.057 980133.136 

B12 0.001 0.060 980133.199 0.124 0.059 980133.194 

B13 0.010 0.061 980133.154 -0.052 0.060 980133.149 

B14 0.018 0.062 980133.180 0.532 0.060 980133.176 

B15 0.002 0.061 980133.160 0.343 0.060 980133.151 

B16 0.011 0.060 980133.324 0.296 0.059 980133.316 

B17 0.021 0.058 980133.238 0.050 0.056 980133.230 

B18 0.029 0.055 980133.219 -0.065 0.053 980133.212 

B19 0.039 0.050 980133.300 -0.069 0.049 980133.293 

B20 0.049 0.044 980133.116 -0.267 0.043 980133.109 

B21 0.058 0.036 980133.116 -0.228 0.035 980133.111 

B22 -0.024 0.036 980133.091 -0.083 0.035 980133.084 

B23 -0.019 0.044 980133.281 -0.010 0.043 980133.274 

C1 0.065 0.057 980132.720 -0.569 0.056 980132.711 

C2 0.054 0.059 980132.875 -0.519 0.058 980132.866 

C3 -0.021 0.034 980132.940 -0.411 0.034 980132.933 

C4 -0.021 0.040 980133.102 -0.344 0.039 980133.095 

C5 -0.021 0.041 980133.200 -0.359 0.040 980133.194 

C6 -0.021 0.039 980133.287 -0.360 0.039 980133.280 

C7 -0.021 0.034 980133.304 -0.105 0.033 980133.296 

C8 -0.018 0.042 980133.272 -0.152 0.041 980133.264 

C9 -0.038 0.045 980133.300 -0.197 0.044 980133.294 

C10 -0.037 0.041 980133.276 -0.310 0.040 980133.270 

C11 -0.041 0.047 980133.287 -0.269 0.046 980133.281 

C12 -0.046 0.052 980133.312 -0.312 0.050 980133.307 

C13 -0.050 0.054 980133.268 -0.439 0.053 980133.262 

C14 -0.055 0.056 980133.226 0.695 0.054 980133.222 

C15 -0.059 0.056 980133.226 0.585 0.054 980133.220 

C16 -0.064 0.055 980133.299 0.593 0.053 980133.293 
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ʅʝʠʟʚʝʩʪʥ

ʦ 

x_MNMK1, 

[mGal] 

mx_MNMK1

, [mGal] 

G_MNMK1

, [mGal] 

x_ʄʅʄʂ3, 

[mGal] 

mx_ʄʅʄʂ3, 

[mGal] 

G_ʄʅʄʂ3, 

[mGal] 

C17 -0.067 0.052 980133.299 0.421 0.051 980133.292 

C18 -0.072 0.048 980133.278 0.575 0.047 980133.272 

C19 -0.077 0.042 980133.314 0.444 0.041 980133.307 

C20 -0.080 0.033 980133.190 0.278 0.033 980133.183 

C21 -0.075 0.038 980133.195 0.185 0.037 980133.189 

C22 -0.070 0.037 980133.272 0.338 0.036 980133.266 

C23 -0.062 0.033 980133.272 1.097 0.032 980133.266 

D2 0.042 0.059 980133.225 0.961 0.059 980133.213 

D3 0.011 0.056 980133.316 1.020 0.056 980133.304 

D4 0.000 0.053 980133.303 0.842 0.054 980133.292 

D5 -0.021 0.042 980133.390 0.945 0.044 980133.379 

D6 -0.032 0.033 980133.339 0.843 0.037 980133.329 

D7 -0.014 0.043 980133.433 0.919 0.045 980133.423 

D8 -0.015 0.050 980133.545 0.999 0.051 980133.535 

D9 -0.016 0.056 980133.630 1.307 0.057 980133.620 

D10 -0.018 0.061 980133.708 1.433 0.061 980133.699 

D11 -0.019 0.065 980133.717 1.242 0.065 980133.708 

D12 -0.019 0.069 980133.653 1.447 0.068 980133.644 

D13 -0.020 0.072 980133.629 1.314 0.071 980133.621 

D14 -0.020 0.074 980133.498 1.187 0.073 980133.488 

D15 -0.021 0.076 980133.493 1.035 0.075 980133.484 

D16 -0.023 0.079 980133.491 0.649 0.077 980133.483 

D17 -0.022 0.078 980133.551 0.637 0.076 980133.543 

D18 -0.023 0.080 980134.044 1.122 0.078 980134.035 

D19 -0.024 0.080 980134.044 1.049 0.079 980134.035 

D20 -0.025 0.080 980133.966 0.946 0.079 980133.958 

D21 -0.026 0.080 980133.973 0.954 0.078 980133.965 

D22 -0.027 0.079 980133.945 0.856 0.077 980133.937 

D23 -0.113 0.039 980133.412 0.154 0.038 980133.406 

E2 0.031 0.059 980133.327 -0.054 0.059 980133.317 

E3 0.022 0.058 980133.442 0.191 0.058 980133.431 

E4 -0.011 0.048 980133.429 0.307 0.050 980133.418 

E5 -0.033 0.036 980133.488 0.380 0.037 980133.479 

E6 -0.032 0.032 980133.580 0.401 0.032 980133.572 

E7 -0.045 0.040 980133.604 0.152 0.039 980133.598 

E8 -0.041 0.044 980133.663 0.243 0.043 980133.656 

E9 -0.040 0.046 980133.732 0.306 0.045 980133.726 

E10 -0.041 0.045 980133.814 0.305 0.044 980133.807 

E11 -0.043 0.041 980133.948 0.444 0.040 980133.942 

E12 -0.048 0.035 980133.941 0.394 0.034 980133.935 

E13 -0.037 0.036 980134.160 0.727 0.035 980134.153 

E14 -0.037 0.045 980134.219 0.782 0.044 980134.213 

E15 -0.036 0.052 980134.648 1.135 0.051 980134.642 
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ʅʝʠʟʚʝʩʪʥ

ʦ 

x_MNMK1, 

[mGal] 

mx_MNMK1

, [mGal] 

G_MNMK1

, [mGal] 

x_ʄʅʄʂ3, 

[mGal] 

mx_ʄʅʄʂ3, 

[mGal] 

G_ʄʅʄʂ3, 

[mGal] 

E16 -0.035 0.058 980134.372 0.860 0.056 980134.366 

E17 -0.034 0.062 980134.377 0.650 0.061 980134.371 

E18 -0.033 0.066 980134.362 0.623 0.065 980134.356 

E19 -0.032 0.070 980134.252 0.574 0.068 980134.245 

E20 -0.032 0.072 980134.126 0.471 0.070 980134.120 

E21 -0.031 0.075 980134.097 0.571 0.073 980134.090 

E22 -0.030 0.077 980134.147 0.622 0.075 980134.140 

E23 -0.028 0.078 980134.150 0.622 0.076 980134.142 

F1 0.042 0.036 980132.519 -1.068 0.035 980132.510 

F2 0.040 0.045 980132.620 -1.465 0.044 980132.610 

F3 0.037 0.051 980132.678 -1.409 0.050 980132.669 

F4 0.036 0.057 980132.842 -1.170 0.055 980132.833 

F5 0.034 0.061 980132.660 -1.361 0.059 980132.651 

F6 0.032 0.064 980132.819 -1.176 0.063 980132.809 

F7 0.028 0.067 980132.855 -0.761 0.065 980132.845 

F8 0.026 0.069 980132.946 -0.856 0.067 980132.937 

F9 0.023 0.071 980132.863 -1.085 0.069 980132.854 

F10 0.020 0.072 980132.961 -0.990 0.070 980132.953 

F11 0.017 0.072 980132.996 -1.237 0.070 980132.988 

F12 0.017 0.072 980132.989 -1.303 0.070 980132.980 

F13 0.014 0.072 980133.097 -1.620 0.070 980133.089 

F14 0.011 0.071 980132.977 -1.462 0.069 980132.969 

F15 0.013 0.069 980133.022 -1.422 0.067 980133.012 

F16 0.009 0.067 980132.986 -1.440 0.065 980132.977 

F17 0.006 0.064 980133.098 -1.215 0.063 980133.089 

F18 0.003 0.061 980132.991 -1.192 0.059 980132.984 

F19 0.000 0.057 980133.030 -1.122 0.055 980133.023 

F20 -0.004 0.051 980132.990 -1.209 0.050 980132.983 

F21 -0.008 0.045 980133.026 -0.011 0.044 980133.021 

F22 -0.011 0.036 980133.032 -0.047 0.035 980133.027 

G1 0.117 0.036 980132.278 -0.803 0.035 980132.272 

G2 0.112 0.045 980132.350 -0.845 0.043 980132.345 

G3 0.114 0.051 980132.371 -0.713 0.050 980132.364 

G4 0.113 0.056 980132.526 -0.609 0.055 980132.520 

G5 0.111 0.061 980132.498 -0.608 0.059 980132.492 

G6 0.108 0.064 980132.538 -0.686 0.062 980132.533 

G7 0.104 0.067 980132.545 -0.579 0.065 980132.541 

G8 0.101 0.068 980132.565 -0.603 0.067 980132.562 

G10 0.111 0.070 980132.858 -0.279 0.068 980132.853 

G11 0.106 0.071 980132.814 -0.366 0.069 980132.810 

G12 0.103 0.071 980132.807 -0.386 0.069 980132.803 

G13 0.105 0.070 980132.798 -0.045 0.068 980132.795 

G14 0.106 0.068 980132.699 -0.112 0.067 980132.695 
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ʅʝʠʟʚʝʩʪʥ

ʦ 

x_MNMK1, 

[mGal] 

mx_MNMK1

, [mGal] 

G_MNMK1

, [mGal] 

x_ʄʅʄʂ3, 

[mGal] 

mx_ʄʅʄʂ3, 

[mGal] 

G_ʄʅʄʂ3, 

[mGal] 

G15 0.107 0.067 980132.878 0.063 0.065 980132.874 

G16 0.102 0.064 980132.860 0.032 0.062 980132.857 

G17 0.107 0.036 980132.958 0.214 0.035 980132.951 

G18 0.097 0.044 980132.927 -0.008 0.043 980132.919 

G19 0.086 0.050 980132.897 -0.030 0.049 980132.890 

G20 0.076 0.054 980132.832 -0.023 0.053 980132.824 

G21 0.047 0.036 980132.825 0.000 0.047 980132.824 

G22 0.050 0.044 980132.830 0.025 0.052 980132.829 

H1 0.102 0.061 980132.078 -0.672 0.059 980132.075 

H2 0.100 0.056 980132.230 -0.477 0.055 980132.227 

H3 0.098 0.051 980132.172 -0.539 0.050 980132.170 

H4 0.099 0.045 980132.361 -0.098 0.044 980132.358 

H5 0.094 0.036 980132.362 -0.115 0.035 980132.359 

H6 0.116 0.036 980132.343 -0.199 0.035 980132.336 

H7 0.111 0.044 980132.450 -0.230 0.043 980132.445 

H8 0.107 0.051 980132.443 -0.087 0.050 980132.438 

H9 0.100 0.056 980132.588 0.060 0.054 980132.584 

H10 0.098 0.059 980132.595 0.036 0.058 980132.591 

H11 0.093 0.062 980132.611 0.026 0.061 980132.607 

H12 0.088 0.064 980132.671 0.034 0.063 980132.667 

H13 0.103 0.071 980132.660 0.147 0.069 980132.656 

H14 0.085 0.066 980132.659 0.126 0.065 980132.656 

H15 0.081 0.066 980132.657 0.048 0.066 980132.654 

H16 0.080 0.066 980132.687 -0.286 0.067 980132.684 

H17 0.074 0.066 980132.712 -0.316 0.066 980132.708 

H18 0.070 0.064 980132.763 -0.245 0.065 980132.759 

H19 0.065 0.062 980132.637 -0.380 0.064 980132.633 

H20 0.063 0.059 980132.657 -0.655 0.062 980132.653 

H21 0.059 0.056 980132.731 -0.544 0.060 980132.728 

H22 0.055 0.051 980132.768 -0.745 0.056 980132.765 

ʅʝʠʟʚʝʩʪʥ

ʦ 

X_MNMK1

, [mGal] 

mx_MNMK1

, [mGal] 

U_MNMK1

, [mGal/h] 

x_MNMK3

, [mGal] 

mx_MNMK3

, [mGal] 

U_MNMK3, 

[mGal/h] 

U1 - - - 0.023 0.010 0.023 

U2 - - - -0.030 0.016 -0.030 

U3 - - - -0.010 0.011 -0.010 

U4 - - - -0.004 0.012 -0.004 

U5 - - - 0.015 0.017 0.015 

U6 - - - 0.011 0.017 0.011 

U7 - - - 0.005 0.025 0.005 

U8 - - - 0.011 0.019 0.011 

U9 - - - -0.005 0.025 -0.005 
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7.2.2.2. ʀʟʯʠʩʣʷʚʘʥʝ ʥʘ ʘʥʦʤʘʣʠʠʪʝ ʥʘ ʩʠʣʘʪʘ ʥʘ ʪʝʞʝʩʪʪʘ 

ʉ ʪʘʢʘ ʦʧʨʝʜʝʣʝʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʩʠʣʘʪʘ ʥʘ ʪʝʞʝʩʪʪʘ ʩʘ ʠʟʯʠʩʣʝʥʠ 

ʘʥʦʤʘʣʠʠʪʝ Ăɹʫʛʝñ. ʇʣʲʪʥʦʩʪʪʘ ʥʘ ʚʲʟʜʫʭʘ ʝ ʧʨʠʝʪʘ ʟʘ ʨʘʚʥʘ ʥʘ 30 /g cm , a 

ʪʘʟʠ ʥʘ ʩʢʘʣʘʪʘ -  32.60 /g cm 6. 

ʉʧʝʮʠʬʠʯʝʥ ʤʦʤʝʥʪ ʦʪ ʪʷʭʥʘʪʘ ʦʙʨʘʙʦʪʢʘ ʝ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ 

ʧʦʧʨʘʚʢʠʪʝ ʟʘʨʘʜʠ ʨʝʣʝʬʘ. ʉʲʦʙʨʘʟʥʦ ʨʘʟʤʝʨʘ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷ ʦʙʝʢʪ ʩʘ 

ʧʦʜʛʦʪʚʝʥʠ ʠ ʠʟʧʦʣʟʚʘʥʠ ʜʘʥʥʠ ʟʘ ʨʝʣʝʬʘ ʦʪ ʩʣʝʜʥʠʪʝ ʠʟʪʦʯʥʠʮʠ: 

¶ ɿʘʩʥʝʪʠʪʝ ʛʨʘʚʠʤʝʪʨʠʯʥʠ ʩʪʘʥʮʠʠ; 

¶ ʊʦʧʦʛʨʘʬʩʢʠ ʢʘʨʪʠ ʚ ʤʘʱʘʙ 1:5 000 ï ʠʟʚʲʨʰʝʥʦ ʝ ʦʮʠʬʨʷʚʘʥʝ ʟʘ 

ʨʘʡʦʥ ʩ ʨʘʟʤʝʨ 2 ʭ 2 km; 

¶ SRTM7 ʤʦʜʝʣ ʩ ʨʝʟʦʣʶʮʠʷ 1 x 1ò. 

ʉ ʧʦʜʛʦʪʚʝʥʠʪʝ ʜʘʥʥʠ ʝ ʛʝʥʝʨʠʨʘʥ ʨʝʛʫʣʷʨʝʥ ʮʠʬʨʦʚ ʤʦʜʝʣ8 ʥʘ ʨʝʣʝʬʘ 

ʩʲʩ ʩʪʲʧʢʘ 50 x 50 m. ʅʘʧʨʘʚʝʥʦ ʝ ʩʨʘʚʥʝʥʠʝ ʤʝʞʜʫ ʢʦʪʠʪʝ ʦʪ ɻʅʉʉ 

ʠʟʤʝʨʚʘʥʠʷʪʘ ʠ ʤʦʜʝʣʘ, ʧʨʝʜʩʪʘʚʝʥʦ ʚ ʊʘʙʣʠʮʘ , ʩʧʦʨʝʜ ʢʦʝʪʦ ʩʲʟʜʘʜʝʥʠʷʪ 

ʤʦʜʝʣ ʩʝ ʩʲʯʝʪʘʚʘ ʜʦʙʨʝ ʩ ʨʝʘʣʥʠʷ ʪʝʨʝʥ. 

 

ʊʘʙʣʠʮʘ 9. ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʜʘʥʥʠ ʟʘ ʮʠʬʨʦʚʠʷ ʤʦʜʝʣ ʥʘ ʨʝʣʝʬʘ - ʨʘʟʣʠʢʠ ʩ ʠʟʤʝʨʝʥʠʪʝ 

ɻʅʉʉ ʪʦʯʢʠ 

ʈʘʟʣʠʢʘ, [m] ɹʨʦʡ ʪʦʯʢʠ % 

0.00 - 1.00 117 65.36 

1.01 - 2.00 50 27.93 

2.01 - 3.00 11 6.15 

3.01 - 4.00 1 0.56 

4.01 - 5.00 0 0 

5.01 - 6.00 0 0 

6.01 - 7.00 0 0 

7.01 - 8.00 0 0 

8.01 - 9.00 0 0 

9.01 - 10.00 0 0 

>10.00 0 0 

ʆʙʱʦ:  179 100 

 

 
6 ʇʦ ʛʝʦʣʦʞʢʠ ʜʘʥʥʠ. 
7 SRTM (Shuttle Radar Topography Mission) ï ʮʠʬʨʦʚ ʤʦʜʝʣ ʥʘ ʨʝʣʝʬʘ, ʧʦʣʫʯʝʥ ʦʪ ʩʧʲʪʥʠʢʦʚʦ ʟʘʩʥʝʤʘʥʝ. 
8 ɻʝʥʝʨʠʨʘʥʝʪʦ ʥʘ ʮʠʬʨʦʚʠʷ ʨʝʛʫʣʷʨʝʥ ʤʦʜʝʣ ʥʘ ʪʝʨʝʥʘ ʠ ʧʦʩʣʝʜʚʘʱʦʪʦ ʠʟʯʠʩʣʷʚʘʥʝ ʥʘ ʪʦʧʦʛʨʘʬʩʢʠʷ 

ʝʬʝʢʪ ʩʘ ʠʟʚʲʨʰʝʥʠ ʦʪ ʧʨʦʬ. ʄʠʨʦʩʣʘʚ ʉʪʘʨʯʝʚʠʯ. 
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ʎʠʬʨʦʚʠʷʪ ʤʦʜʝʣ ʥʘ ʨʝʣʝʬʘ ʦʙʭʚʘʱʘ ʪʝʨʠʪʦʨʠʷ ʩ ʨʘʟʤʝʨ 12 000 ʭ 

13 000 m. ʉʲʩʪʘʚʷʱʘʪʘ ʛʦ ʤʨʝʞʘ ʚʢʣʶʯʚʘ 241 ʚʲʟʝʣʘ ʧʦ ʠʟʪʦʯʥʦ 

ʥʘʧʨʘʚʣʝʥʠʝ ʠ 261 ʚʲʟʝʣʘ ʧʦ ʩʝʚʝʨʥʦʪʦ. 

ʇʦʩʨʝʜʩʪʚʦʤ ʤʦʜʝʣʘ ʝ ʠʟʯʠʩʣʝʥ ʪʦʧʦʛʨʘʬʩʢʠʷʪ ʝʬʝʢʪ ʚʲʚ ʚʩʷʢʘ ʪʦʯʢʘ 

ʟʘ ʥʷʢʦʣʢʦ ʠʥʪʝʨʚʘʣʘ ʥʘ ʦʪʜʘʣʝʯʝʥʦʩʪ ʧʨʠ ʧʣʲʪʥʦʩʪ 3

0 2.00 /g cmr= . 

ʂʦʨʝʢʮʠʠʪʝ ʟʘ ʨʝʣʝʬʘ ʧʨʠ ʧʣʲʪʥʦʩʪ 32.60 /g cmr=  ʩʝ ʠʟʯʠʩʣʷʚʘʪ 

ʧʦʩʨʝʜʩʪʚʦʤ ʚʨʲʟʢʘʪʘ: 

0

0

ʨ ʨg g
r

d d
r

=

 

(37), 

ʢʲʜʝʪʦ 0

ʨgd  ʝ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʢʦʨʝʢʮʠʷʪʘ ʟʘ ʧʣʲʪʥʦʩʪ 0r. 

ʆʪ ʊʘʙʣʠʮʘ  ʷʩʥʦ ʩʝ ʚʠʞʜʘ ʧʦ-ʛʦʣʝʤʠʷʪ ʜʠʘʧʘʟʦʥ ʥʘ ʚʘʨʠʘʮʠʠʪʝ ʟʘ 

ʨʘʟʩʪʦʷʥʠʝ ʜʦ 1 km, ʢʘʢʪʦ ʠ ʯʝ ʟʘ ʨʘʡʦʥʲʪ, ʟʘʢʣʶʯʝʥ ʤʝʞʜʫ ʦʢʨʲʞʥʦʩʪʠʪʝ ʩ 

ʨʘʜʠʫʩʠ 1 ʠ 20 km ʚʘʨʠʘʮʠʷʪʘ ʥʘ ʪʦʧʦʛʨʘʬʩʢʠʷ ʝʬʝʢʪ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʤʘʣʲʢ. 

ʇʦ ʪʘʟʠ ʧʨʠʯʠʥʘ ʩʲʦʙʨʘʟʥʦ ʨʘʟʤʝʨʠʪʝ ʥʘ ʦʙʝʢʪʘ, ʥʝ ʩʝ ʥʘʣʘʛʘ ʠʟʯʠʩʣʷʚʘʥʝʪʦ 

ʥʘ ʪʦʧʦʛʨʘʬʩʢʠʷ ʝʬʝʢʪ ʟʘ ʧʦ-ʛʦʣʷʤ ʨʘʡʦʥ. 

 
ʊʘʙʣʠʮʘ 10. ʉʪʦʡʥʦʩʪ ʥʘ ʪʦʧʦʛʨʘʬʩʢʠʷ ʝʬʝʢʪ ʧʨʠ ʧʣʲʪʥʦʩʪ 2.60 g/cm3 ʚ 

ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʨʘʟʩʪʦʷʥʠʝʪʦ 

ʈʘʜʠʫʩ, [km] ʄʠʥʠʤʘʣʝʥ ʝʬʝʢʪ, [mGal] ʄʘʢʩʠʤʘʣʝʥ ʝʬʝʢʪ, [mGal] 

0 ï 1 1.40 1.76 

1 ï 20 1.83 1.87 

0 ï 20 3.28 3.58 

 

ɿʘ ʠʟʯʠʩʣʷʚʘʥʝʪʦ ʥʘ ʢʦʨʝʢʮʠʠʪʝ ʥʘ ʨʝʣʝʬʘ ʚʲʨʭʫ ʧʲʨʚʦʥʘʯʘʣʥʦ 

ʛʝʥʝʨʠʨʘʥʠʷʪ ʤʦʜʝʣ ʥʘ ʪʝʨʝʥʘ ʝ ʧʨʠʣʦʞʝʥʘ ʩʧʣʘʡʥ ʠʥʪʝʨʧʦʣʘʮʠʷ ʟʘ 

ʩʲʟʜʘʚʘʥʝ ʥʘ ʢʣʝʪʢʠ ʩ ʨʘʟʤʝʨ 5 x 5 m ʟʘ ʨʘʜʠʫʩ ʜʦ 200 m, ʟʘ ʨʘʡʦʥʘ ʤʝʞʜʫ 

200 m ʠ 1 km ʝ ʧʨʠʣʦʞʝʥʘ ʤʨʝʞʘʪʘ ʩ ʢʣʝʪʢʠ 50 ʭ 50 m, ʘ ʟʘ ʨʘʡʦʥʘ ʤʝʞʜʫ 1 

km ʠ 20 km ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʢʣʝʪʢʠ ʩ ʨʘʟʤʝʨ 1 x 1 km. ɼʝʡʩʪʚʠʝʪʦ ʚʦʜʠ ʜʦ 

ʥʝʟʥʘʯʠʪʝʣʥʦ ʠʟʤʝʥʝʥʠʝ ʥʘ ʪʦʧʦʛʨʘʬʩʢʠʷ ʝʬʝʢʪ. 

 

7.3. ɸʅɸʃʀɿ ʀ ʀʅʊɽʈʇʈɽʊɸʎʀʗ ʅɸ ʈɽɿʋʃʊɸʊʀʊɽ 

ɺʠʟʫʘʣʠʟʘʮʠʷʪʘ ʥʘ ʘʥʦʤʘʣʠʠʪʝ Ăɹʫʛʝñ ʚʲʚ ʚʠʜ ʥʘ ʢʘʨʪʠ ʜʘʚʘ ʤʥʦʛʦ 

ʜʦʙʨʘ ʧʨʝʜʩʪʘʚʘ ʟʘ ʪʷʭʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʠ ʢʘʯʝʩʪʚʘʪʘ ʥʘ ʧʨʝʜʣʦʞʝʥʠʪʝ 

ʤʝʪʦʜʠ ʟʘ ʬʠʣʪʨʘʮʠʷ. ʉʲʱʝʚʨʝʤʝʥʥʦ ʧʨʝʛʣʝʜʲʪ ʧʦ ʧʨʦʬʠʣʠ ʧʨʝʜʦʩʪʘʚʷ 

ʝʜʠʥ ʨʘʟʣʠʯʝʥ ʠ ʩʲʱʦ ʪʘʢʘ ʧʦʣʝʟʝʥ ʧʦʛʣʝʜ ʚʲʨʭʫ ʪʷʭ. ɿʘ ʣʦʢʘʣʠʟʠʨʘʥʝ ʥʘ 
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ʧʝʱʝʨʘʪʘ ʦʪ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʦʨʠʝʥʪʠʨʘʥʠʪʝ ʥʘʧʨʝʯʥʦ ʥʘ ʥʝʷ, 

ʥʘʜʣʲʞʥʠ ʧʨʦʬʠʣʠ ʥʘ ʤʨʝʞʘʪʘ.  

 

7.3.1. ʂʘʨʪʠ ʥʘ ʘʥʦʤʘʣʠʷʪʘ Ăɹʫʛʝ 

ʅʘ ʌʠʛʫʨʘ 19 ʧʦʣʫʯʝʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʟʘ ʘʥʦʤʘʣʠʷʪʘ Ăɹʫʛʝñ ʩʘ 

ʚʠʟʫʘʣʠʟʠʨʘʥʠ ʧʦʩʨʝʜʩʪʚʦʤ ʩʦʬʪʫʝʨʘ Surfer 11 ʩ ʠʥʪʝʨʧʦʣʘʮʠʷ ʧʦ ʤʝʪʦʜʘ 

Ăʂʨʠʛʠʥʛñ.  

ʅʘ ʛʨʘʬʠʢʘʪʘ ʷʩʥʦ ʩʝ ʚʠʞʜʘ ʟʥʘʯʠʪʝʣʥʘ ʦʪʨʠʮʘʪʝʣʥʘ ʘʥʦʤʘʣʠʷ, ʯʠʷʪʦ 

ʤʠʥʠʤʘʣʥʘ ʩʪʦʡʥʦʩʪ ʝ ʚ ʪʦʯʢʘ D14, ʧʨʠ ʚʭʦʜʘ ʥʘ ʧʝʱʝʨʘʪʘ. ʀʟʚʲʥ 

ʦʯʝʨʪʘʥʠʷʪʘ ʥʘ ʧʝʱʝʨʘʪʘ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʘʥʦʤʘʣʠʷʪʘ Ăɹʫʛʝñ ʩʝ ʧʦʚʠʰʘʚʘʪ, 

ʢʘʢʪʦ ʠ ʩ ʫʚʝʣʠʯʘʚʘʥʝ ʜʲʣʙʦʯʠʥʘʪʘ ʥʘ ʧʝʱʝʨʘʪʘ ʦʪ ʶʛ ʥʘ ʩʝʚʝʨ.  

ʇʦʩʦʯʝʥʠʪʝ ʪʝʥʜʝʥʮʠʠ ʦʙʘʯʝ ʩʝ ʥʘʨʫʰʘʚʘʪ ʦʪ ʥʷʢʦʠ ʨʝʟʢʠ ʧʨʦʤʝʥʠ ʧʦ 

ʧʨʦʬʠʣʠ ʠ ʚ ʦʪʜʝʣʥʠ ʩʪʘʥʮʠʠ, ʢʦʠʪʦ ʩʘ ʚ ʧʨʦʪʠʚʦʨʝʯʠʝ ʩ ʧʨʠʨʦʜʘʪʘ ʥʘ 

ʧʣʘʚʥʦ ʠʟʤʝʥʝʥʠʝ ʥʘ ʧʦʣʝʪʦ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʧʦʩʪʝʧʝʥʥʦʪʦ ʦʪʜʘʣʝʯʘʚʘʥʝ ʥʘ 

ʩʪʘʥʮʠʠʪʝ ʦʪ ʠʟʪʦʯʥʠʢʘ ʥʘ ʘʥʦʤʘʣʠʠ. ʈʷʟʢʘʪʘ ʧʨʦʤʝʥʣʠʚʦʩʪ ʥʘ ʩʪʦʡʥʦʩʪʠʪʝ 

ʩʝ ʥʘʙʣʶʜʘʚʘ ʦʩʥʦʚʥʦ ʤʝʞʜʫ ʥʘʜʣʲʞʥʠʪʝ ʧʨʦʬʠʣʠ. ʇʨʠ ʩʲʧʦʩʪʘʚʢʘ ʩʲʩ 

ʩʭʝʤʘʪʘ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʠʟʤʝʨʚʘʥʠʷ (ʌʠʛʫʨʘ 19) ʤʝʩʪʘʪʘ ʥʘ Ăʩʢʦʢʦʚʝñ 

ʚʠʜʠʤʦ ʩʲʚʧʘʜʘʪ ʩ ʧʨʦʚʝʜʝʥʠʪʝ ʨʝʡʩʦʚʝ. 

ʇʨʘʚʠ ʚʧʝʯʘʪʣʝʥʠʝ ʨʝʟʢʠʷʪ ʧʨʝʭʦʜ ʧʨʠ ʪʦʯʢʠʪʝ D16-D18 ʠ ɽ13-ɽ15. 

ɺʩʠʯʢʠ ʪʝ ʩʘ ʠʟʤʝʨʝʥʠ ʚ ʨʝʡʩʘ, ʧʨʦʚʝʜʝʥ ʧʨʝʟ ʶʥʠ 2015 ʛ., ʧʦʚʝʯʝ ʦʪ 

ʧʦʣʦʚʠʥ ʛʦʜʠʥʘ ʩʣʝʜ ʠʟʚʲʨʰʝʥʘʪʘ ʥʠʚʝʣʘʮʠʷ. ɺʲʟʤʦʞʥʦ ʝ ʜʘ ʩʘ ʧʨʝʪʲʨʧʝʣʠ 

ʥʷʢʘʢʚʠ ʠʟʤʝʥʝʥʠʷ ʧʨʝʜʚʠʜ ʙʣʠʟʦʩʪʪʘ ʠʤ ʜʦ ʚʭʦʜʘ ʥʘ ɾʠʚʘʪʘ ʚʦʜʘ, ʢʘʪʦ 

ʥʷʢʦʣʢʦ ʦʪ ʪʷʭ (D17, ɽ12 ʠ ɽ18) ʜʦʨʠ ʩʘ ʪʨʘʩʠʨʘʥʠ ʧʦʚʪʦʨʥʦ. ʊʲʡ ʢʘʪʦ ʪʝʟʠ 

ʪʦʯʢʠ ʩʘ ʚʩʪʨʘʥʠ ʦʪ ʛʨʘʥʠʮʠʪʝ ʥʘ ʧʝʱʝʨʘʪʘ, ʥʷʤʘ ʜʘ ʙʲʜʘʪ ʠʟʢʣʶʯʝʥʠ ʦʪ ʧʦ-

ʥʘʪʘʪʲʰʥʘʪʘ ʦʙʨʘʙʦʪʢʘ. 

ʀʥʪʝʨʝʩʥʦ, ʩʨʘʚʥʠʪʝʣʥʦ ʛʦʣʷʤʦ ʧʦ ʨʘʟʤʝʨʠ ʧʝʪʥʦ ʩʝ ʟʘʙʝʣʷʟʚʘ ʚ 

ʟʘʧʘʜʥʘʪʘ ʯʘʩʪ ʥʘ ʤʨʝʞʘʪʘ ʧʨʠ ʪʦʯʢʠ ɸ20-ɸ22, B20-B22 ʠ C20-C21. 

ɸʥʦʤʘʣʠʷʪʘ ʝ ʧʦ-ʥʠʩʢʘ ʩʧʨʷʤʦ ʪʘʟʠ ʚ ʦʢʦʣʥʠʪʝ ʪʦʯʢʠ ʠ ʝ ʩʭʦʜʥʘ ʩʲʩ 

ʩʪʦʡʥʦʩʪʠʪʝ ʥʘʜ ʧʝʱʝʨʘʪʘ ʚ ʩʲʩʝʜʩʪʚʦ. ʉʠʣʥʦ ʚʧʝʯʘʪʣʝʥʠʝ ʧʨʝʜʠʟʚʠʢʚʘ ʠ 

ʦʯʝʨʪʘʥʠʝʪʦ ʥʘ ʧʝʱʝʨʘʪʘ, ʢʦʝʪʦ Ăʩʦʯʠñ ʚ ʪʘʟʠ ʧʦʩʦʢʘ. ʊʦʚʘ ʧʨʘʚʠ ʜʦʩʪʘ 

ʚʝʨʦʷʪʥʦ ʥʘʣʠʯʠʝʪʦ ʥʘ ʥʝʠʟʚʝʩʪʥʘ ʜʦʩʝʛʘ ʢʫʭʠʥʘ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʘ ʙʣʠʟʦʩʪ, 

ʯʠʷʪʦ ʚʠʩʦʯʠʥʘ ʠ ʜʲʣʙʦʯʠʥʘ ʜʘ ʩʘ ʩʲʧʦʩʪʘʚʠʤʠ ʪʝʟʠ ʥʘ ʧʝʱʝʨʥʘʪʘ ʟʘʣʘ ʚ 

ʩʲʩʝʜʩʪʚʦ.  
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ʌʠʛʫʨʘ 19. ɸʥʦʤʘʣʠʷ "ɹʫʛʝ" 

 

ɿʘ ʟʘʣʠʯʘʚʘʥʝ ʥʘ ʨʝʟʢʠʪʝ ʩʢʦʢʦʚʝ ʚ ʦʪʜʝʣʥʠ ʩʪʘʥʮʠʠ ʠ ʧʦ ʜʲʣʞʠʥʠʪʝ 

ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʠʪʝ ʨʝʡʩʦʚʝ, ʚʲʨʭʫ Ăʩʫʨʦʚʠʪʝñ ʘʥʦʤʘʣʠʠ Ăɹʫʛʝñ ʝ 

ʠʟʚʲʨʰʝʥʘ ʬʠʣʪʨʘʮʠʷ ʧʦ ʧʨʝʜʣʦʞʝʥʠʪʝ ʚ ʪʦʯʢʘ 1.3.4.2. ʤʝʪʦʜʠ: 

¶ ʌʠʣʪʲʨ Ăʍʘʥʠʥʛñ 

ɿʘ ʧʨʠʣʘʛʘʥʝʪʦ ʬʠʣʪʲʨʘ Ăʍʘʥʠʥʛñ ʝ ʠʟʧʦʣʟʚʘʥʘ ʧʨʦʛʨʘʤʘ, 

ʧʨʝʜʦʩʪʘʚʝʥʘ ʦʪ ʧʨʦʬ. ʄʠʨʦʩʣʘʚ ʉʪʘʨʯʝʚʠʯ. ʂʘʪʦ ʚʭʦʜʥʠ ʜʘʥʥʠ ʟʘ 

ʧʨʦʛʨʘʤʘʪʘ ʝ ʛʝʥʝʨʠʨʘʥʘ ʨʝʛʫʣʷʨʥʘ ʤʨʝʞʘ ʥʘ ʜʘʥʥʠʪʝ ʩʲʩ ʩʪʲʧʢʘ 0.2 m - 10 

ʧʲʪʠ ʧʦ-ʤʘʣʢʘ ʦʪ ʩʨʝʜʥʘʪʘ ʛʲʩʪʦʪʘ ʥʘ ʤʨʝʞʘʪʘ ʦʪ ʦʢʦʣʦ 2 m. ʉʪʲʧʢʘ ʩ ʪʦʟʠ 

ʨʘʟʤʝʨ ʧʦʟʚʦʣʷʚʘ ʧʦ-ʛʦʣʷʤʘ ʛʲʚʢʘʚʦʩʪ ʧʨʠ ʚʘʨʠʨʘʥʝʪʦ ʩ ʦʩʥʦʚʥʠʷ 

ʧʘʨʘʤʝʪʲʨ ʥʘ ʬʠʣʪʨʘʮʠʷʪʘ ï ʨʘʟʤʝʨʘ ʥʘ ʬʠʣʪʨʠʨʘʱʠʷ ʧʨʦʟʦʨʝʮ, ʠ 

ʩʲʱʝʚʨʝʤʝʥʥʦ ʥʝ ʫʚʝʣʠʯʘʚʘ ʧʨʝʢʦʤʝʨʥʦ ʦʙʝʤʘ ʜʘʥʥʠ. 

ʀʟʧʨʦʙʚʘʥʠ ʩʘ ʥʷʢʦʣʢʦ ʚʘʨʠʘʥʪʘ ʥʘ ʬʠʣʪʨʠʨʘʱʠ ʧʨʦʟʦʨʮʠ ï ʩ ʨʘʟʤʝʨ 

5ʭ5 ʚʲʟʝʣʘ, 11ʭ11, 21 ʭ 21, 31 ʭ 31 ʠ ʪ.ʥ. ʉ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʨʘʟʤʝʨʘ ʥʘʩʪʲʧʚʘ 

ʚʠʜʠʤʦ ʛʝʥʝʨʘʣʠʟʠʨʘʥʝ, ʧʨʠ ʢʦʝʪʦ ʤʥʦʞʝʩʪʚʦʪʦ ʤʘʣʢʠ ʧʝʪʥʘ ʧʦʩʪʝʧʝʥʥʦ 

ʠʟʯʝʟʚʘʪ ʦʪ ʢʘʨʪʠʥʘʪʘ. ʉʲʱʝʚʨʝʤʝʥʥʦ ʦʩʥʦʚʥʘʪʘ ʘʥʦʤʘʣʠʷ ʥʘʜ ʧʝʱʝʨʘʪʘ ʩʝ 

ʦʯʝʨʪʘʚʘ ʚʩʝ ʧʦ-ʷʩʥʦ. ʇʨʠ ʧʨʦʟʦʨʝʮ ʩ ʨʘʟʤʝʨ 31 ʭ 31 ʠ ʧʦ-ʛʦʣʝʤʠ ʦʙʘʯʝ 

ʨʝʟʫʣʪʘʪʠʪʝ ʩʝ ʠʟʨʘʞʜʘʪ, ʢʦʝʪʦ ʦʙʫʩʣʘʚʷ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʧʲʨʚʦʥʘʯʘʣʥʦ 

ʠʟʙʨʘʥʘʪʘ ʩʪʲʧʢʘ ʥʘ ʤʨʝʞʘʪʘ. 

ʇʦʣʫʯʝʥʠʪʝ ʩʘ ʥʷʢʦʣʢʦ ʢʘʨʪʠ ʥʘ ʘʥʦʤʘʣʠʷʪʘ Ăɹʫʛʝñ, ʬʠʣʪʨʠʨʘʥʠ ʧʦ 

ʤʝʪʦʜʘ Ăʍʘʥʠʥʛñ. ʉʨʝʜ ʪʷʭ ʚʘʨʠʘʥʪʲʪ 11ʭ11 ʩʝ ʦʪʢʨʦʷʚʘ ʩʲʩ ʥʷʢʦʣʢʦ ʩʚʦʠ 

ʢʘʯʝʩʪʚʘ (ʌʠʛʫʨʘ 20). ɺʠʜʠʤʠʷʪ ʧʨʠ ʩʫʨʦʚʘʪʘ ʘʥʦʤʘʣʠ ̫ʭʦʜ ʥʘ ʨʝʡʩʦʚʝʪʝ, ʚ 

    mGal 
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ʥʦʚʘʪʘ ʢʘʨʪʘ ʢʘʪʝʛʦʨʠʯʥʦ ʝ ʟʘʣʠʯʝʥ. ɺ ʩʲʱʦʪʦ ʚʨʝʤʝ ʦʪʢʨʦʠʣʠʪʝ ʩʝ ʧʨʠ ʪʷʭ 

ʘʥʦʤʘʣʠʠ ʥʘ ʧʝʱʝʨʘʪʘ ʠ ʧʝʪʥʦʪʦ ʟʘʧʘʜʥʦ ʦʪ ʥʝʷ ʟʘʪʚʲʨʞʜʘʚʘʪ ʩʚʦʝʪʦ 

ʧʨʠʩʲʩʪʚʠʝ ʥʘ ʢʘʨʪʘʪʘ. ɿʘʙʝʣʷʟʚʘ ʩʝ ʝʜʥʦ Ăʠʟʪʠʯʘʥʝñ ʥʘ ʛʦʣʷʤʘʪʘ ʘʥʦʤʘʣʠʷ 

ʧʨʠ ʚʭʦʜʘ ʥʘ ʧʝʱʝʨʘʪʘ ʦʪ D12 ʢʲʤ E10, ʢʦʝʪʦ ʚʝʨʦʷʪʥʦ ʩʝ ʜʲʣʞʠ ʥʘ 

ʥʝʦʙʠʯʘʡʥʦ ʛʦʣʷʤʘʪʘ ʧʦ ʩʪʦʡʥʦʩʪ ʚ ʙʣʠʟʦʩʪ ʜʦ ʧʝʱʝʨʘʪʘ ʧʦʣʦʞʠʪʝʣʥʘ 

ʘʥʦʤʘʣʠʷ ʚ ʶʛʦʟʘʧʘʜʥʘʪʘ ʯʘʩʪ ʥʘ ʤʨʝʞʘʪʘ. ɺʲʧʨʝʢʠ ʪʦʚʘ ʦʪʨʠʮʘʪʝʣʥʘʪʘ 

ʘʥʦʤʘʣʠʷʪʘ ʥʘʜ ʧʝʱʝʨʘʪʘ ʩʝ ʩʲʯʝʪʘʚʘ ʜʦʙʨʝ ʩ ʥʘʧʨʘʚʣʝʥʠʝʪʦ, ʧʨʦʬʠʣʘ ʠ 

ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʘʚʘʱʘʪʘ ʩʝ ʜʲʣʙʦʯʠʥʘ ʥʘ ʧʝʱʝʨʘʪʘ. ʄʠʥʠʤʘʣʥʘʪʘ 

ʩʪʦʡʥʦʩʪ ʥʘ ʘʥʦʤʘʣʠʷʪʘ Ăɹʫʛʝñ ʩʲʱʦ ʩʝ ʟʘʧʘʟʚʘ ʨʘʤʢʠʪʝ ʥʘ ʧʝʱʝʨʥʠʪʝ 

ʦʯʝʨʪʘʥʠʷ, ʧʨʠ ʪʦʯʢʘ D14. 

ʇʨʘʚʠ ʚʧʝʯʘʪʣʝʥʠʝ Ăʨʘʟʩʠʯʘʥʝʪʦñ ʥʘ ʘʥʦʤʘʣʠʷʪʘ ʧʨʠ ʧʨʦʬʠʣʠ F ʠ G. 

ɺʝʨʦʷʪʥʦ ʪʦ ʩʝ ʜʲʣʞʠ ʥʘ ʦʩʪʘʪʲʯʝʥ ʝʬʝʢʪ ʦʪ ʥʘʜʣʲʞʥʦ ʧʨʦʚʝʜʝʥʠʪʝ ʨʝʡʩʦʚʝ, 

ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʨʘʟʤʝʨʘ ʥʘ ʬʠʣʪʨʠʨʘʱʠʷ ʧʨʦʟʦʨʝʮ ʠ ʭʘʨʘʢʪʝʨʘ ʥʘ 

ʘʧʨʦʢʩʠʤʠʨʘʱʘʪʘ ʬʫʥʢʮʠʷ, ʢʦʷʪʦ ʚʤʝʩʪʦ ʤʠʥʠʤʫʤ ʚ ʪʦʟʠ ʫʯʘʩʪʲʢ ʙʝʣʝʞʠ 

ʤʘʢʩʠʤʫʤ. 

ɺʲʧʨʝʢʠ ʯʝ ʦʪʥʦʩʠʪʝʣʥʠʷʪ ʭʘʨʘʢʪʝʨ ʥʘ ʘʥʦʤʘʣʠʷʪʘ Ăɹʫʛʝñ ʩʝ ʟʘʧʘʟʚʘ 

ʜʦʙʨʝ ʧʨʠ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʬʠʣʪʨʘʮʠʷʪʘ, ʠʥʪʝʨʝʩʥʘ ʦʩʦʙʝʥʦʩʪ ʝ ʨʘʟʣʠʢʘʪʘ ʦʪ 

ʧʨʠʙʣʠʟʠʪʝʣʥʦ 1.5 mGal ʤʝʞʜʫ ʩʫʨʦʚʠ ʠ ʬʠʣʪʨʠʨʘʥʠ ʜʘʥʥʠ. ʊʦʚʘ ʙʠ 

ʟʘʪʨʫʜʥʠʣʦ ʝʜʥʦ ʙʲʜʝʱʦ ʧʨʠʚʲʨʟʚʘʥʝ ʥʘ ʜʘʥʥʠʪʝ ʩ ʜʨʫʛʠ ʛʨʘʚʠʤʝʪʨʠʯʥʠ 

ʩʥʠʤʢʠ.  

 

ʌʠʛʫʨʘ 20. ɸʥʦʤʘʣʠʷ "ɹʫʛʝ", ʬʠʣʪʨʠʨʘʥʘ ʧʦ ʤʝʪʦʜʘ Ăʍʘʥʠʥʛñ,ʧʨʦʟʦʨʝʮ 11 ʭ 11 ʪʦʯʢʠ 

¶ ʇʦʣʠʥʦʤʝʥ ʬʠʣʪʲʨ 

    mGal 



7. ʆʙʨʘʙʦʪʢʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʠʟʤʝʨʚʘʥʠʷʪʘ. ɸʥʘʣʠʟ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ 
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ʀʟʩʣʝʜʚʘʥʦ ʝ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʬʠʣʪʲʨʘ ʧʨʠ ʨʘʟʣʠʯʥʠ ʩʪʦʡʥʦʩʪʠ ʥʘ 

ʥʝʛʦʚʠʪʝ ʧʘʨʘʤʝʪʨʠ: ʩʪʝʧʝʥ ʥʘ ʧʦʣʠʥʦʤʘ, ʨʘʟʤʝʨ ʥʘ ʧʨʦʟʦʨʝʮ ʠ ʙʨʦʡ 

ʬʠʣʪʨʘʮʠʠ. ɿʘ ʩʲʧʦʩʪʘʚʠʤʦʩʪ ʩ ʬʠʣʪʲʨʘ Ăʍʘʥʠʥʛñ ʝ ʛʝʥʝʨʠʨʘʥʘ ʨʝʛʫʣʷʨʥʘ 

ʤʨʝʞʘ ʩʲʩ ʩʪʲʧʢʘ 0.2 m, ʢʦʷʪʦ ʦʙʘʯʝ ʝ ʦʨʠʝʥʪʠʨʘʥʘ ʧʦ ʦʩʥʦʚʥʠʪʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʥʘ ʨʝʘʣʥʘʪʘ ʤʨʝʞʘ, ʟʘʨʘʜʠ ʟʘʣʦʞʝʥʠʷ ʘʣʛʦʨʠʪʲʤ ʥʘ ʦʙʨʘʙʦʪʢʘ 

ʧʦ ʧʨʦʬʠʣʠ ʚʤʝʩʪʦ ʧʣʦʱʝʥ ʧʨʦʟʦʨʝʮ. ɺ ʠʟʯʠʩʣʠʪʝʣʥʠʷʪʘ ʩʘ ʠʟʧʦʣʟʚʘʥʠ 

ʨʘʟʩʪʦʷʥʠʷʪʘ ʤʝʞʜʫ ʪʦʯʢʠʪʝ ʚʤʝʩʪʦ ʪʝʭʥʠʷʪ ʙʨʦʡ, ʢʦʝʪʦ ʧʦʟʚʦʣʷʚʘ ʣʝʩʥʘʪʘ 

ʤʫ ʤʦʜʠʬʠʢʘʮʠʷ ʟʘ ʥʝʨʝʛʫʣʷʨʥʠ ʤʨʝʞʠ ʠ ʧʨʦʬʠʣʠ. 

ʆʩʦʙʝʥ ʠʥʪʝʨʝʩ ʥʘ ʬʠʣʪʨʠʨʘʱʘ ʬʫʥʢʮʠʷ ʧʨʝʜʩʪʘʚʣʷʚʘ ʧʦʣʠʥʦʤʲʪ ʦʪ 

ʚʪʦʨʘ ʩʪʝʧʝʥ. ʊʦʚʘ ʝ ʬʫʥʢʮʠʷʪʘ, ʢʦʷʪʦ ʥʘʡ-ʜʦʙʨʝ ʦʧʠʩʚʘ ʥʘʣʠʯʠʝʪʦ ʥʘ 

ʘʥʦʤʘʣʥʘ ʩʪʦʡʥʦʩʪʠ ʠ ʥʘʧʦʜʦʙʷʚʘ ʪʘʟʠ, ʟʘʣʦʞʝʥʘ ʚʲʚ ʬʠʣʪʲʨʘ Ăʍʘʥʠʥʛñ. ʅʘ 

ʌʠʛʫʨʘ  ʘ) ʝ ʨʘʟʛʣʝʜʘʥ ʩʣʫʯʘʷʪ ʩ ʝʜʥʦʢʨʘʪʥʦ ʧʨʠʣʦʞʝʥ ʧʦʣʠʥʦʤ ʦʪ ʚʪʦʨʘ 

ʩʪʝʧʝʥ ʩ ʨʘʟʤʝʨ ʥʘ ʧʨʦʟʦʨʝʮʘ 41 ʭ 41 ʪʦʯʢʠ. ʇʨʦʟʦʨʝʮ ʩ ʪʘʢʲʚ ʨʘʟʤʝʨ 

ʧʦʜʭʦʞʜʘ ʜʦʙʨʝ ʥʘ ʩʨʝʜʥʠʪʝ ʨʘʟʤʝʨʠ ʥʘ ʧʝʱʝʨʘʪʘ ʧʦ ʜʚʝʪʝ ʦʩʥʦʚʥʠ 

ʥʘʧʨʘʚʣʝʥʠʷ - ʥʘ ʥʘʜʣʲʞʥʠʪʝ ʠ ʥʘʧʨʝʯʥʠʪʝ ʧʨʦʬʠʣʠ. ɼʝʡʩʪʚʠʪʝʣʥʦ ʩ 

ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʬʠʣʪʲʨʘ ʩʝ ʧʦʜʯʝʨʪʘʚʘ ʜʦʙʨʝ ʘʥʦʤʘʣʠʷʪʘ, ʧʦʨʦʜʝʥʘ ʦʪ 

ʧʝʱʝʨʘʪʘ ʚ ʫʯʘʩʪʲʢʘ ʤʝʞʜʫ ʧʨʦʬʠʣʠʪʝ F ʠ E ʩ ʦʙʦʩʦʙʷʚʘʥʝ ʥʘ ʤʠʥʠʤʫʤ ʥʘ 

ʩʠʣʘʪʘ ʥʘ ʪʝʞʝʩʪʪʘ ʚ ʩʲʯʝʪʘʥʠʝ ʩ ʦʪʥʦʰʝʥʠʝʪʦ ʤʝʞʜʫ ʚʠʩʦʯʠʥʘʪʘ ʠ 

ʜʲʣʙʦʯʠʥʘʪʘ ʥʘ ʧʝʱʝʨʘʪʘ.  

ʅʘʣʠʯʠʝʪʦ ʥʘ ʧʝʪʥʘ ʚ ʥʷʢʦʠ ʦʪʜʝʣʥʠ ʩʪʘʥʮʠʠ ʩʝ ʦʪʩʪʨʘʥʷʚʘ ʩ 

ʥʝʢʦʣʢʦʢʨʘʪʥʦ ʧʨʠʣʘʛʘʥʝ ʥʘ ʬʠʣʪʲʨʘ ʩʲʩ ʩʲʱʠʪʝ ʧʘʨʘʤʝʪʨʠ. ʀʟʯʠʩʪʝʥʘʪʘ 

ʢʘʨʪʠʥʘ ʧʨʠ ʪʨʠʢʨʘʪʥʦ ʧʨʠʣʦʞʝʥ ʬʠʣʪʲʨ ʟʘʪʚʲʨʞʜʘʚʘ ʫʩʪʘʥʦʚʝʥʠʪʝ 

ʘʥʦʤʘʣʠʠ ʥʘ ʌʠʛʫʨʘ 21 ʙ). ʄʠʥʠʤʘʣʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʘʥʦʤʘʣʠʷʪʘ ʝ ʚ 

ʦʯʝʨʪʘʥʠʷʪʘ ʥʘ ʧʝʱʝʨʘʪʘ, ʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ Ⱬ ʝ ʚ ʜʦʙʨʦ ʩʲʯʝʪʘʥʠʝ ʩ 

ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʢʫʭʠʥʘʪʘ. 

ʅʘʧʨʘʚʝʥ ʝ ʧʨʝʛʣʝʜ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʧʦ ʥʘʜʣʲʞʥʠ ʧʨʦʬʠʣʠ ʟʘ ʩʫʨʦʚʘʪʘ 

ʘʥʦʤʘʣʠʷ ʠ ʬʠʣʪʨʠʨʘʥʠ ʝʜʥʦ- ʠ ʪʨʠʢʨʘʪʥʦ ʩʪʦʡʥʦʩʪʠ. ɼʚʝʪʝ ʬʠʣʪʨʠʨʘʥʠ 

ʢʨʠʚʠ ʩʲʚʧʘʜʘʪ ʜʦ ʛʦʣʷʤʘ ʩʪʝʧʝʥ. ʉʲʧʦʩʪʘʚʢʘʪʘ ʧʦʢʘʟʚʘ, ʯʝ ʩ ʪʨʠʢʨʘʪʥʘʪʘ 

ʬʠʣʪʨʘʮʠʷ, ʦʪ ʝʜʥʘ ʩʪʨʘʥʘ, ʩʘ ʟʘʣʠʯʝʥʠ ʜʦʧʲʣʥʠʪʝʣʥʦ ʩʣʝʜʠʪʝ ʦʪ 

ʧʨʦʚʝʜʝʥʠʪʝ ʨʝʡʩʦʚʝ, ʦʪ ʜʨʫʛʘ, ʧʣʘʚʥʠʪʝ ʠʟʤʝʥʝʥʠʷ ʧʦ ʥʘʜʣʲʞʥʦʪʦ 

ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʯʪʠ ʥʝ ʩʘ ʧʦʚʣʠʷʥʠ. 

ʍʘʨʘʢʪʝʨʥʘʪʘ ʦʪʨʠʮʘʪʝʣʥʘ ʘʥʦʤʘʣʠʷ ʚ ʟʘʧʘʜʥʘʪʘ ʯʘʩʪ ʥʘ ʤʨʝʞʘʪʘ 

ʟʘʪʚʲʨʞʜʘʚʘ ʩʚʦʝʪʦ ʧʨʠʩʲʩʪʚʠʝ ʠ ʧʨʠ ʧʦʣʠʥʦʤʥʘʪʘ ʬʠʣʪʨʘʮʠʷ. ɺ 

ʶʛʦʠʟʪʦʯʥʘʪʘ ʯʘʩʪ ʥʘ ʤʨʝʞʘʪʘ ʩʲʱʦ ʫʪʚʲʨʞʜʘʚʘ ʩʚʦʝʪʦ ʧʨʠʩʲʩʪʚʠʝ ʝʜʥʦ 

ʜʨʫʛʦ ʦʪʨʠʮʘʪʝʣʥʦ ʧʝʪʥʦ. ʄʘʢʘʨ ʠ ʩ ʤʘʣʢʠ ʨʘʟʤʝʨʠ, ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ 

ʥʘʣʠʯʠʝ ʥʘ ʢʫʭʠʥʘ ʚ ʪʦʟʠ ʫʯʘʩʪʲʢ ʝ ʨʝʘʣʥʘ, ʪʲʡ ʢʘʪʦ ʚ ʧʦʜʥʦʞʠʝʪʦ ʥʘ 

ʩʢʘʣʠʪʝ ʚ ʪʦʟʠ ʫʯʘʩʪʲʢ ʠʤʘ ʠʟʚʦʨ. 
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ʘ) ʝʜʥʦʢʨʘʪʥʦ ʧʨʠʣʦʞʝʥʘ ʬʠʣʪʨʘʮʠʷ 

 

 

 
ʙ) ʪʨʠʢʨʘʪʥʦ ʧʨʠʣʦʞʝʥʘ ʬʠʣʪʨʘʮʠʷ 

 

 
ʌʠʛʫʨʘ 21. ʌʠʣʪʨʘʮʠʷ ʥʘ ʘʥʦʤʘʣʠʠʪʝ "ɹʫʛʝ" ʩ ʧʦʣʠʥʦʤ ʦʪ ʚʪʦʨʘ ʩʪʝʧʝʥ ʠ ʨʘʟʤʝʨ ʥʘ 

ʧʨʦʟʦʨʝʮʘ 41 ʭ 41 ʪʦʯʢʠ 

 

ʅʘ ʌʠʛʫʨʘ 21 ʩʝ ʧʨʦʷʚʷʚʘ ʦʪʥʦʚʦ ʭʘʨʘʢʪʝʨʥʦʪʦ ʨʘʟʩʠʯʘʥʝ ʧʨʠ 

ʧʨʦʬʠʣʠʪʝ F ʠ G, ʟʘʙʝʣʷʟʘʥʦ ʧʨʠ ʬʠʣʪʨʘʮʠʷʪʘ Ăʍʘʥʠʥʛñ. ʊʦʟʠ ʝʬʝʢʪ ʤʦʞʝ 

    mGal 

    mGal 
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ʜʘ ʩʝ ʨʝʜʫʮʠʨʘ ʩ ʬʠʣʪʨʠʨʘʱ ʧʨʦʟʦʨʝʮ, ʯʠʠʪʦ ʨʘʟʤʝʨ ʝ ʩʲʧʦʩʪʘʚʠʤ ʩ ʪʦʟʠ ʥʘ 

ʦʙʝʢʪʘ.  

ʅʘ  ʌʠʛʫʨʘ 22 ʝ ʧʨʝʜʩʪʘʚʝʥʘ ʬʠʣʪʨʘʮʠʷ ʩ ʧʦʣʠʥʦʤ ʦʪ ʚʪʦʨʘ ʩʪʝʧʝʥ, 

ʠʟʚʲʨʰʝʥʘ ʩʘʤʦ ʧʦ ʥʘʧʨʝʯʥʠ ʧʨʦʬʠʣʠ ʩ ʧʨʦʟʦʨʝʮ, ʢʦʡʪʦ ʩʲʩ ʩʚʦʠʪʝ 71 ʪʦʯʢʠ 

ʦʙʭʚʘʱʘ ʧʝʱʝʨʥʘʪʘ ʟʘʣʘ ʧʦ ʪʦʚʘ ʥʘʧʨʘʚʣʝʥʠʝ. ʅʘ ʛʨʘʬʠʢʘʪʘ ʩʝ ʚʠʞʜʘ ʜʦʩʪʘ 

ʜʦʙʨʦ ʩʲʯʝʪʘʥʠʝ ʥʘ ʘʥʦʤʘʣʠʷʪʘ ʩ ʧʝʱʝʨʘʪʘ, ʢʘʢʪʦ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʥʝʡʥʘʪʘ 

ʚʠʩʦʯʠʥʘ ï ʤʘʢʩʠʤʘʣʥʘ ʚ ʮʝʥʪʨʘʣʥʘʪʘ ʯʘʩʪ ʥʘ ʟʘʣʘʪʘ ʠ ʥʘʤʘʣʷʚʘʱʘ ʢʲʤ 

ʩʪʝʥʠʪʝ, ʪʘʢʘ ʠ ʧʦʩʪʝʧʝʥʥʦʪʦ Ⱬ ʦʪʰʫʤʷʚʘʥʝ ʩ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʜʲʣʙʦʯʠʥʘʪʘ. 

ʎʷʣʦʩʪʥʠʷʪ ʦʙʝʤ ʝ ʤʥʦʛʦ ʜʦʙʨʝ ʦʙʦʩʦʙʝʥ, ʥʦ ʢʘʨʪʠʥʘʪʘ ʝ ʠʟʛʫʙʠʣʘ ʩʚʦʷʪʘ 

ʢʦʥʢʨʝʪʥʦʩʪ ʧʨʠ ʚʭʦʜʘ ʥʘ ʧʝʱʝʨʘʪʘ. ʄʠʥʠʤʘʣʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʘʥʦʤʘʣʠʷʪʘ 

ʝ Ăʠʟʪʝʢʣʘñ ʥʘ ʶʛ ʠʟʚʲʥ ʦʯʝʨʪʘʥʠʷʪʘ ʥʘ ʧʝʱʝʨʘʪʘ, ʘ ʭʘʨʘʢʪʝʨʥʦʪʦ ʧʝʪʥʦ ʚ 

ʟʘʧʘʜʥʘʪʘ ʯʘʩʪ ʥʘ ʤʨʝʞʘʪʘ ʩʝ ʝ ʠʟʤʝʩʪʠʣʦ ʥʘ ʩʝʚʝʨ ï ʠ ʜʚʝʪʝ ʧʨʝʤʝʩʪʚʘʥʠʷ 

ʩʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘ ʬʠʣʪʨʠʨʘʥʠʪʝ ʥʘʧʨʝʯʥʠ ʧʨʦʬʠʣʠ. 

ʇʨʠʣʘʛʘʥʝʪʦ ʥʘ ʧʦʣʠʥʦʤʠ ʦʪ ʪʨʝʪʘ ʠ ʧʦ-ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʝ ʦʙʦʩʥʦʚʘʥʦ ʚ 

ʩʣʫʯʘʠʪʝ, ʢʦʛʘʪʦ ʩʝ ʧʨʝʜʧʦʣʘʛʘ ʥʘʣʠʯʠʝʪʦ ʥʘ ʜʚʝ ʠʣʠ ʧʦʚʝʯʝ ʣʦʢʘʣʥʠ 

ʘʥʦʤʘʣʠʠ ʚ ʨʘʤʢʠʪʝ ʥʘ ʬʠʣʪʨʠʨʘʱʠʷ ʧʨʦʟʦʨʝʮ. ɿʘ ʢʦʥʢʨʝʪʥʘʪʘ ʤʨʝʞʘ ʪʘʢʲʚ 

ʬʠʣʪʲʨ ʙʠ ʤʦʛʲʣ ʜʘ ʥʘʤʝʨʠ ʧʨʠʣʦʞʝʥʠʝ ʩʘʤʦ ʧʦ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘ 

ʥʘʜʣʲʞʥʠʪʝ ʧʨʦʬʠʣʠ, ʥʦ ʥʝ ʠ ʧʦ ʥʘʧʨʝʯʥʦʪʦ ʥʘʧʨʘʚʣʝʥʠʝ, ʪʲʡ ʢʘʪʦ 

ʠʟʢʫʩʪʚʝʥʦ ʙʠ Ăʨʘʟʢʲʩʘʣñ ʘʥʦʤʘʣʠʷʪʘ ʥʘʜ ʧʝʱʝʨʘʪʘ.  

 

ʌʠʛʫʨʘ 22. ɸʥʦʤʘʣʠʷ "ɹʫʛʝ", ʬʠʣʪʨʠʨʘʥʘ ʝʜʥʦʢʨʘʪʥʦ ʩ ʧʦʣʠʥʦʤ ʦʪ ʚʪʦʨʘ ʩʪʝʧʝʥ ʩ 

ʧʨʦʟʦʨʝʮ 0 ʭ 71 ʪʦʯʢʠ (ʩʘʤʦ ʧʦ ʥʘʧʨʝʯʥʠ ʧʨʦʬʠʣʠ) 

ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʧʦʣʠʥʦʤʠʪʝ ʦʪ ʧʦ-ʚʠʩʦʢʘ ʩʪʝʧʝʥ, ʯʠʝʪʦ ʧʨʠʣʘʛʘʥʝ ʝ 

ʦʙʦʩʥʦʚʘʥʦ ʚ ʧʨʦʟʦʨʮʠ ʩ ʛʦʣʷʤ ʨʘʟʤʝʨ, ʧʦʣʠʥʦʤ ʦʪ ʧʲʨʚʘ ʩʪʝʧʝʥ ʙʠ ʤʦʛʲʣ 

ʜʘ ʩʝ ʧʨʠʣʦʞʠ ʚ ʧʨʦʟʦʨʝʮ ʩ ʜʦʩʪʘʪʲʯʥʦ ʤʘʣʲʢ ʨʘʟʤʝʨ, ʢʦʡʪʦ ʥʝ ʧʨʝʜʧʦʣʘʛʘ 

    mGal 
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ʚ ʩʝʙʝ ʩʠ ʥʘʣʠʯʠʝʪʦ ʥʘ ʤʠʥʠʤʫʤ, ʚ ʧʨʦʪʠʚʝʥ ʙʠ ʤʦʛʲʣ ʜʘ Ăʟʘʛʣʫʰʠñ 

ʧʦʪʝʥʮʠʘʣʥʘʪʘ ʘʥʦʤʘʣʠʷ. 

ʇʦʣʠʥʦʤʠʪʝ ʩ ʨʘʟʣʠʯʥʘ ʦʪ ʚʪʦʨʘ ʩʪʝʧʝʥ ʥʝ ʩʘ ʥʝʧʨʠʣʦʞʠʤʠ ʚ ʦʙʱʠʷ 

ʩʣʫʯʘʡ, ʥʦ ʟʘ ʦʙʭʚʘʪʲʪ ʥʘ ʢʦʥʢʨʝʪʥʘʪʘ ʤʨʝʞʘ ʥʘʡ-ʧʦʜʭʦʜʷʱ ʝ ʠʤʝʥʥʦ ʪʦʟʠ 

ʚʘʨʠʘʥʪ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʧʨʦʟʦʨʮʠ ʩ ʨʘʟʤʝʨʠ ʢʘʪʦ ʪʝʟʠ ʥʘ ʪʷʣʦʪʦ ʠ ʤʘʣʢʦ 

ʧʦ-ʛʦʣʝʤʠ ʧʦʢʘʟʚʘʪ ʜʦʙʨʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʦʯʝʨʪʘʚʘʥʝ ʥʘ ʦʙʱʠʷ ʤʫ ʦʙʝʤ. 

ʄʝʩʪʘʪʘ ʥʘ ʧʦʪʝʥʮʠʘʣʝʥ ʜʦʩʪʲʧ ʦʙʘʯʝ, ʧʦʨʘʜʠ ʩʚʦʷʪʘ ʙʣʠʟʦʩʪ ʜʦ 

ʧʦʚʲʨʭʥʦʩʪʪʘ ʠ ʝʢʩʪʨʝʤʥʠ ʩʪʦʡʥʦʩʪʠ, ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʧʦ-ʜʦʙʨʝ ʧʨʠ 

ʬʠʣʪʨʘʮʠʷ ʩ ʤʘʣʢʠ ʧʨʦʟʦʨʮʠ.  

ʇʨʠ ʥʝʢʦʣʢʦʢʨʘʪʥʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʝʜʠʥ ʬʠʣʪʲʨ ʩʝ ʧʦʩʪʠʛʘ 

ʟʘʪʚʲʨʞʜʘʚʘʥʝ ʥʘ ʦʙʦʩʦʙʝʥʠʪʝ ʘʥʦʤʘʣʠʠ, ʢʘʪʦ ʩʝ ʠʟʯʠʩʪʚʘʪ ʦʪʜʝʣʥʠʪʝ ʧʝʪʥʘ 

ʧʦ ʢʘʨʪʠʥʘʪʘ. ʅʘʧʨʘʚʝʥ ʝ ʧʨʝʛʣʝʜ ʥʘ ʨʘʟʥʦʦʙʨʘʟʥʠ ʚʘʨʠʘʥʪʠ ʥʘ ʬʠʣʪʨʘʮʠʷ 

ʧʨʠ ʨʘʟʣʠʯʥʘ ʩʪʝʧʝʥ ʥʘ ʧʦʣʠʥʦʤʘ, ʨʘʟʤʝʨʠ ʥʘ ʧʨʦʟʦʨʮʠʪʝ ʠ ʙʨʦʡ ʬʠʣʪʨʘʮʠʠ 

ʩ ʮʝʣ ʦʙʩʪʦʡʥʦ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʪʷʭʥʦʪʦ ʧʦʚʝʜʝʥʠʝ.  

 

7.3.2. ʇʨʦʬʠʣʠ ʥʘ ʘʥʦʤʘʣʠʷʪʘ Ăɹʫʛʝñ 

ʇʦ ʥʘʜʣʲʞʥʠ ʧʨʦʬʠʣʠ ʦʪ ʶʛ ʥʘ ʩʝʚʝʨ ʥʘ ʌʠʛʫʨʘ  23 ï 29 ʝ ʧʨʝʜʩʪʘʚʝʥʘ 

ʛʨʘʬʠʯʥʘ ʩʲʧʦʩʪʘʚʢʘ ʤʝʞʜʫ ʩʫʨʦʚʘʪʘ ʘʥʦʤʘʣʠʷ Ăɹʫʛʝñ ʠ ʬʠʣʪʨʠʨʘʥʠʪʝ 

ʩʪʦʡʥʦʩʪʠ ʧʦ ʤʝʪʦʜʘ Ăʍʘʥʠʥʛñ (ʧʨʦʟʦʨʝʮ 11 ʭ 11) ʠ ʧʦʣʠʥʦʤʝʥ ʬʠʣʪʲʨ 

(ʪʨʠʢʨʘʪʥʦ ʧʨʠʣʦʞʝʥ ʧʦʣʠʥʦʤ ʦʪ 2-ʨʘ ʩʪʝʧʝʥ ʩ ʧʨʦʟʦʨʝʮ 41 ʭ 41). ɼʘʥʥʠʪʝ 

ʩʘ ʨʝʜʫʮʠʨʘʥʠ ʩʧʨʷʤʦ ʩʨʝʜʥʘ ʟʘ ʚʩʷʢʘ ʦʪ ʪʷʭ ʩʪʦʡʥʦʩʪ. 

ɺ ʫʯʘʩʪʲʮʠʪʝ ʥʘ ʧʣʘʚʥʦ ʠʟʤʝʥʝʥʠʝ ʜʚʘʪʘ ʬʠʣʪʲʨʘ ʧʦʢʘʟʚʘʪ ʟʥʘʯʠʪʝʣʥʦ 

ʩʭʦʜʩʪʚʦ, ʩʣʝʜʚʘʡʢʠ ʦʯʝʨʪʘʥʠʪʝ ʦʪ ʩʫʨʦʚʠʪʝ ʜʘʥʥʠ ʪʝʥʜʝʥʮʠʠ, ʢʘʪʦ 

ʩʲʱʝʚʨʝʤʝʥʥʦ ʠʟʛʣʘʞʜʘʪ ʨʝʟʢʠʪʝ Ăʩʢʦʢʦʚʝñ ʚ ʦʪʜʝʣʥʠʪʝ ʩʪʘʥʮʠʠ (ʥʘʧʨʠʤʝʨ, 

ʌʠʛʫʨʘ 30). ɺ ʫʯʘʩʪʲʮʠʪʝ ʩ ʧʦʨʝʜʠʮʘ ʧʨʦʪʠʚʦʨʝʯʠʚʦ ʨʝʜʫʚʘʱʠ ʩʝ ʩʪʦʡʥʦʩʪʠ 

ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʠʟʚʝʩʪʥʠ ʦʪʢʣʦʥʝʥʠʷ ʤʝʞʜʫ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʜʚʘʪʘ ʬʠʣʪʲʨʘ - 

ʥʘʧʨʠʤʝʨ, G11-G1 (ʌʠʛʫʨʘ 29). 

ʌʠʣʪʨʠʪʝ ʨʝʘʛʠʨʘʪ ʜʦʙʨʝ ʥʘ ʣʦʢʘʣʥʠ ʤʠʥʠʤʫʤʠ/ʤʘʢʩʠʤʫʤʠ, 

ʦʙʦʩʦʙʝʥʠ ʦʪ ʯʝʪʠʨʠ, ʧʝʪ ʠ ʧʦʚʝʯʝ ʪʦʯʢʠ. ʊʦʚʘ ʝ ʜʦʙʨʝ ʚʠʜʠʤʦ ʥʘ ʌʠʛʫʨʘ , 

ʥʘʧʨʠʤʝʨ, ʢʲʜʝʪʦ ʚʲʧʨʝʢʠ ʙʲʨʟʘʪʘ ʧʨʦʤʷʥʘ ʦʪ D22-D18 ʢʲʤ D17-D7 ʝ 

ʟʘʧʘʟʝʥ ʭʘʨʘʢʪʝʨʲʪ ʥʘ ʘʥʦʤʘʣʠʷʪʘ. 

ɺʲʧʨʝʢʠ ʯʝ ʧʨʦʬʠʣ ɽ (ʌʠʛʫʨʘ 23) ʥʝ ʧʦʧʘʜʘ ʥʘʜ ʧʝʱʝʨʘʪʘ, ʥʝʡʥʠʷʪ 

ʝʬʝʢʪ ʝ ʚʠʜʠʤ ʚʲʨʭʫ ʪʦʯʢʠʪʝ, ʢʦʠʪʦ ʩʘ ʚ ʙʣʠʟʦʩʪ ʜʦ ʥʝʷ. ʇʨʠ ʦʩʪʘʥʘʣʠʪʝ 

ʧʨʦʬʠʣʠ ʩʪʘʥʮʠʠʪʝ ʥʘʜ ʧʝʱʝʨʘʪʘ ʩʲʚʧʘʜʘʪ ʜʦʙʨʝ ʩ ʦʙʦʩʦʙʝʥʠʪʝ ʧʦʥʠʞʝʥʠʷ 

ʥʘ ʘʥʦʤʘʣʠʷʪʘ. ɿʘʙʝʣʷʟʚʘ ʩʝ ʠʟʚʝʩʪʥʦ Ăʧʨʝʝʢʩʧʦʥʠʨʘʥʝñ ʥʘ ʛʨʘʬʠʢʘʪʘ ʩ 

ʧʦʣʠʥʦʤʥʠʷ ʬʠʣʪʲʨ ʟʘ ʨʘʟʣʠʢʘ ʦʪ Ăʍʘʥʠʥʛñ- ʥʘʧʨʠʤʝʨ, D22-D19 (ʌʠʛʫʨʘ ), 
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C17-C13 (ʌʠʛʫʨʘ 25), B19-B12 (ʌʠʛʫʨʘ 26). ʊʦʚʘ ʢʘʯʝʩʪʚʦ ʝ ʧʦʣʝʟʥʦ ʟʘ ʧʦ-

ʠʟʨʘʟʠʪʝʣʥʦ ʦʙʦʩʦʙʷʚʘʥʝ ʥʘ ʘʥʦʤʘʣʠʷʪʘ. 

 

 

ʌʠʛʫʨʘ 23. ɸʥʦʤʘʣʠʷ "ɹʫʛʝ" - ʩʫʨʦʚʠ ʩʪʦʡʥʦʩʪʠ, ʬʠʣʪʨʠʨʘʥʠ ʩ "ʍʘʥʠʥʛ" (ʧʨʦʟʦʨʝʮ 11 ʭ 11) ʠ 

ʧʦʣʠʥʦʤʝʥ ʬʠʣʪʲʨ (2-ʨʘ ʩʪʝʧʝʥ, ʧʨʦʟʦʨʝʮ 41 ʭ 41, ʪʨʠʢʨʘʪʥʦ ʧʨʠʣʦʞʝʥ): ʧʨʦʬʠʣ ɽ 
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ʌʠʛʫʨʘ 24. ɸʥʦʤʘʣʠʷ "ɹʫʛʝ" - ʩʫʨʦʚʠ ʩʪʦʡʥʦʩʪʠ, ʬʠʣʪʨʠʨʘʥʠ ʩ "ʍʘʥʠʥʛ" (ʧʨʦʟʦʨʝʮ 11 ʭ 11) ʠ 

ʧʦʣʠʥʦʤʝʥ ʬʠʣʪʲʨ (2-ʨʘ ʩʪʝʧʝʥ, ʧʨʦʟʦʨʝʮ 41 ʭ 41, ʪʨʠʢʨʘʪʥʦ ʧʨʠʣʦʞʝʥ): ʧʨʦʬʠʣ D 

 
ʌʠʛʫʨʘ 25. ɸʥʦʤʘʣʠʷ "ɹʫʛʝ" - ʩʫʨʦʚʠ ʩʪʦʡʥʦʩʪʠ, ʬʠʣʪʨʠʨʘʥʠ ʩ "ʍʘʥʠʥʛ" (ʧʨʦʟʦʨʝʮ 11 ʭ 11) ʠ 

ʧʦʣʠʥʦʤʝʥ ʬʠʣʪʲʨ (2-ʨʘ ʩʪʝʧʝʥ, ʧʨʦʟʦʨʝʮ 41 ʭ 41, ʪʨʠʢʨʘʪʥʦ ʧʨʠʣʦʞʝʥ): ʧʨʦʬʠʣ C 
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ʌʠʛʫʨʘ 26. ɸʥʦʤʘʣʠʷ "ɹʫʛʝ" - ʩʫʨʦʚʠ ʩʪʦʡʥʦʩʪʠ, ʬʠʣʪʨʠʨʘʥʠ ʩ "ʍʘʥʠʥʛ" (ʧʨʦʟʦʨʝʮ 11 ʭ 11) ʠ 

ʧʦʣʠʥʦʤʝʥ ʬʠʣʪʲʨ (2-ʨʘ ʩʪʝʧʝʥ, ʧʨʦʟʦʨʝʮ 41 ʭ 41, ʪʨʠʢʨʘʪʥʦ ʧʨʠʣʦʞʝʥ): ʧʨʦʬʠʣ B 

 
ʌʠʛʫʨʘ 27. ɸʥʦʤʘʣʠʷ "ɹʫʛʝ" - ʩʫʨʦʚʠ ʩʪʦʡʥʦʩʪʠ, ʬʠʣʪʨʠʨʘʥʠ ʩ "ʍʘʥʠʥʛ" (ʧʨʦʟʦʨʝʮ 11 ʭ 11) ʠ 

ʧʦʣʠʥʦʤʝʥ ʬʠʣʪʲʨ (2-ʨʘ ʩʪʝʧʝʥ, ʧʨʦʟʦʨʝʮ 41 ʭ 41, ʪʨʠʢʨʘʪʥʦ ʧʨʠʣʦʞʝʥ): ʧʨʦʬʠʣ A 
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ʌʠʛʫʨʘ 28. ɸʥʦʤʘʣʠʷ "ɹʫʛʝ" - ʩʫʨʦʚʠ ʩʪʦʡʥʦʩʪʠ, ʬʠʣʪʨʠʨʘʥʠ ʩ "ʍʘʥʠʥʛ" (ʧʨʦʟʦʨʝʮ 11 ʭ 11) ʠ 

ʧʦʣʠʥʦʤʝʥ ʬʠʣʪʲʨ (2-ʨʘ ʩʪʝʧʝʥ, ʧʨʦʟʦʨʝʮ 41 ʭ 41, ʪʨʠʢʨʘʪʥʦ ʧʨʠʣʦʞʝʥ): ʧʨʦʬʠʣ F 

 
ʌʠʛʫʨʘ 29. ɸʥʦʤʘʣʠʷ "ɹʫʛʝ" - ʩʫʨʦʚʠ ʩʪʦʡʥʦʩʪʠ, ʬʠʣʪʨʠʨʘʥʠ ʩ "ʍʘʥʠʥʛ" (ʧʨʦʟʦʨʝʮ 11 ʭ 11) ʠ 

ʧʦʣʠʥʦʤʝʥ ʬʠʣʪʲʨ (2-ʨʘ ʩʪʝʧʝʥ, ʧʨʦʟʦʨʝʮ 41 ʭ 41, ʪʨʠʢʨʘʪʥʦ ʧʨʠʣʦʞʝʥ): ʧʨʦʬʠʣ G 
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ʌʠʛʫʨʘ 30. ɸʥʦʤʘʣʠʷ "ɹʫʛʝ" - ʩʫʨʦʚʠ ʩʪʦʡʥʦʩʪʠ, ʬʠʣʪʨʠʨʘʥʠ ʩ "ʍʘʥʠʥʛ" (ʧʨʦʟʦʨʝʮ 11 ʭ 11) ʠ 

ʧʦʣʠʥʦʤʝʥ ʬʠʣʪʲʨ (2-ʨʘ ʩʪʝʧʝʥ, ʧʨʦʟʦʨʝʮ 41 ʭ 41, ʪʨʠʢʨʘʪʥʦ ʧʨʠʣʦʞʝʥ): ʧʨʦʬʠʣ H 

 

ʅʘ ʌʠʛʫʨʘ 31 ï 38 ʧʦ ʧʨʦʬʠʣʠ ʦʪ ʶʛ ʥʘ ʩʝʚʝʨ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʛʨʘʬʠʯʥʠ 

ʩʲʧʦʩʪʘʚʢʠ ʤʝʞʜʫ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʧʦʣʠʥʦʤʥʘʪʘ ʬʠʣʪʨʘʮʠʷ (ʪʨʠʢʨʘʪʥʦ 

ʧʨʠʣʦʞʝʥ ʧʦʣʠʥʦʤ ʦʪ 2-ʨʘ ʩʪʝʧʝʥ ʩ ʧʨʦʟʦʨʝʮ 41 ʭ 41) ʠ ʦʪʥʦʰʝʥʠʝʪʦ 

ʚʠʩʦʯʠʥʘ/ʜʲʣʙʦʯʠʥʘ ʥʘ ʧʝʱʝʨʘʪʘ ʩʧʨʷʤʦ ʥʘʟʝʤʥʠʪʝ ʩʪʘʥʮʠʠ. ʆʪ ʛʨʘʬʠʢʠʪʝ 

ʥʘ ʘʥʦʤʘʣʠʷʪʘ Ăɹʫʛʝñ ʩʝ ʚʠʞʜʘ ʜʦʙʨʦ ʩʲʚʧʘʜʝʥʠʝ ʥʘ ʩʪʘʥʮʠʠʪʝ ʥʘʜ ʧʝʱʝʨʘʪʘ 

ʩ ʣʦʢʘʣʥʠʪʝ ʧʦʥʠʞʝʥʠʷ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʧʨʦʬʠʣʠ (ʥʘʧʨʠʤʝʨ, ʌʠʛʫʨʘ 33 ʘ)). ɺ 

ʥʷʢʦʠ ʦʪ ʧʨʦʬʠʣʠʪʝ ʪʝ ʥʝ ʩʲʚʧʘʜʘʪ ʩ ʣʦʢʘʣʥʠʷ ʤʠʥʠʤʫʤ, ʥʦ ʦʪʢʣʦʥʝʥʠʷʪʘ 

ʩʘ ʩʲʧʦʩʪʘʚʠʤʠ ʩ ʪʦʯʥʦʩʪʪʘ ʥʘ ʠʟʤʝʨʚʘʥʠʷʪʘ. 

ʀʥʪʝʨʝʩʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦʥʘʛʣʝʜʷʚʘʪ ʌʠʛʫʨʘ  31 ï 36. ʙ). ʅʘ ʪʷʭ ʝ 

ʧʨʝʜʩʪʘʚʝʥʦ ʦʪʥʦʰʝʥʠʝʪʦ ʥʘ ʚʠʩʦʯʠʥʘʪʘ ʥʘ ʧʝʱʝʨʘʪʘ ʩʧʨʷʤʦ ʜʲʣʙʦʯʠʥʘʪʘ 

ʥʘ ʪʘʚʘʥʘ, ʧʦʜʘ ʠ ʩʨʝʜʥʘʪʘ ʠʤ ʜʲʣʙʦʯʠʥʘ, ʘ ʤʝʞʜʫ ʪʷʭ ʝ ʟʘʢʣʶʯʝʥ ʧʝʱʝʨʥʠʷʪ 

ʧʨʦʬʠʣ. ʗʩʥʦ ʩʝ ʚʠʞʜʘ ʢʘʢ ʦʪʥʦʰʝʥʠʝʪʦ ʥʘʤʘʣʷʚʘ ʚ ʜʲʣʙʦʯʠʥʘʪʘ ï ʢʘʪʦ 

ʩʨʘʚʥʝʥʠʝ ʤʝʞʜʫ ʣʠʥʠʷʪʘ ʥʘ ʪʘʚʘʥʘ ʠ ʧʦʜʘ. ʉ ʫʚʝʣʠʯʘʚʘʥʝ ʜʝʙʝʣʠʥʘʪʘ ʥʘ 

ʩʢʣʦʥʘ ʪʝʭʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʧʦʯʪʠ ʩʲʚʧʘʜʘʪ (ʌʠʛʫʨʘ 36. ʙ), ʌʠʛʫʨʘ 37. ʙ), 

ʌʠʛʫʨʘ 38. ʙ)). ʇʨʠ ʩʨʘʚʥʝʥʠʝ ʥʘ ʚʩʠʯʢʠ ʦʩʝʤ ʬʠʛʫʨʠ ʷʩʥʦ ʣʠʯʠ ʢʦʣʢʦ 

ʥʝʟʥʘʯʠʪʝʣʝʥ ʩʪʘʚʘ ʨʘʟʤʝʨʲʪ ʥʘ ʧʝʱʝʨʘʪʘ ʩ ʥʘʨʘʩʪʚʘʥʝ ʥʘ ʜʲʣʙʦʯʠʥʘʪʘ. 

ʈʘʟʤʝʨʲʪ ʥʘ ʪʷʣʦʪʦ ʩʧʨʷʤʦ ʩʨʝʜʥʘʪʘ ʤʫ ʜʲʣʙʦʯʠʥʘ ʝ ʦʪʥʦʰʝʥʠʝ, ʢʦʝʪʦ 

ʫʯʘʩʪʚʘ ʧʨʠ ʤʦʜʝʣʠʨʘʥʝʪʦ ʥʘ ʝʜʥʘ ʘʥʦʤʘʣʠʷ. ʊʦ ʠʤʘ ʢʨʠʪʠʯʥʦ ʟʥʘʯʝʥʠʝ ʠ ʟʘ 
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ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʥʘ ʧʨʠʣʦʞʝʥʠʷ ʤʝʪʦʜ. ʇʨʠ ʧʨʦʬʠʣ D (ʌʠʛʫʨʘ 32. ʙ)) 

ʦʪʥʦʰʝʥʠʝʪʦ ʠʤʘ ʤʘʢʩʠʤʘʣʥʘ ʩʪʦʡʥʦʩʪ ï ʧʦʯʪʠ 0.60, ʜʦʢʘʪʦ ʧʨʠ ʧʨʦʬʠʣ H 

(ʌʠʛʫʨʘ 38. ʙ)) ʝʜʚʘ ʜʦʩʪʠʛʘ 0.10.  

ɸʥʦʤʘʣʠʷʪʘ ʝ ʷʩʥʦ ʠʟʨʘʟʝʥʘ ʜʦ ʧʨʦʬʠʣ ʉ (ʌʠʛʫʨʘ 33), ʢʲʜʝʪʦ 

ʨʘʟʣʠʢʘʪʘ ʤʝʞʜʫ ʤʠʥʠʤʫʤʘ ʥʘʜ ʧʝʱʝʨʘʪʘ ʠ ʦʢʦʣʥʠ ʩʪʘʥʮʠʠ ʠʟʚʲʥ ʥʝʷ 

ʥʘʜʚʠʰʘʚʘ ʩʪʦʡʥʦʩʪʪʘ, ʩ ʢʦʷʪʦ ʩʘ ʦʧʨʝʜʝʣʝʥʠ ʛʨʘʚʠʪʘʮʠʦʥʥʠʪʝ ʩʪʦʡʥʦʩʪʠ. 

ɺ ʪʦʟʠ ʫʯʘʩʪʲʢ ʦʪʥʦʰʝʥʠʝʪʦ ʚʠʩʦʯʠʥʘ/ʩʨʝʜʥʘ ʜʲʣʙʦʯʠʥʘ ʥʘ ʧʝʱʝʨʘʪʘ 

ʜʦʩʪʠʛʘ ʤʘʣʢʦ ʥʘʜ 0.45. ɺʲʧʨʝʢʠ ʪʦʚʘ, ʜʦ ʧʨʦʬʠʣ ɸ (ʌʠʛʫʨʘ 35), ʩʝ 

ʥʘʙʣʶʜʘʚʘ ʤʥʦʛʦ ʜʦʙʨʦ ʩʲʯʝʪʘʥʠʝ ʤʝʞʜʫ ʩʪʘʥʮʠʠʪʝ ʥʘʜ ʧʝʱʝʨʘʪʘ ʠ 

ʘʥʦʤʘʣʥʠʷ ʤʠʥʠʤʫʤ; ʦʪʥʦʰʝʥʠʝʪʦ ʝ ʧʨʠʙʣʠʟʠʪʝʣʥʦ 0.15. ʊʝʟʠ ʧʦʢʘʟʘʥʠʷ ʩʘ 

ʦʩʥʦʚʘʥʠʝ ʜʘ ʩʝ ʩʤʷʪʘ, ʯʝ ʧʨʠʣʦʞʝʥʘʪʘ ʬʠʣʪʨʘʮʠʷ ʚ ʩʲʯʝʪʘʥʠʝ ʩ 

ʢʘʣʠʙʨʠʨʘʥʝʪʦ ʥʘ ʤʝʪʦʜʘ ʧʦʜʦʙʨʷʚʘʪ ʥʝʛʦʚʘʪʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ï ʜʦ 3 ʧʲʪʠ 

ʧʨʠ ʢʦʥʢʨʝʪʥʘʪʘ ʧʣʲʪʥʦʩʪʥʘ ʨʘʟʣʠʢʘ ʤʝʞʜʫ ʢʫʭʠʥʘʪʘ ʠ ʦʙʢʨʲʞʘʚʘʱʘʪʘ ʷ 

ʩʢʘʣʘ. ʇʨʠ ʧʨʦʬʠʣʠʪʝ ʥʘ ʩʝʚʝʨ ʚʝʯʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʠʟʚʝʩʪʥʦ ʨʘʟʤʠʥʘʚʘʥʝ 

ʤʝʞʜʫ ʩʪʘʥʮʠʠʪʝ ʥʘʜ ʧʝʱʝʨʘʪʘ ʠ ʤʠʥʠʤʫʤʘ ʥʘ ʘʥʦʤʘʣʠʷʪʘ, ʢʦʝʪʦ ʩʲʟʜʘʚʘ 

ʧʨʝʜʧʦʩʪʘʚʢʠ ʟʘ ʧʦʛʨʝʰʥʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ. 

ʆʙʦʩʦʙʝʥʘʪʘ ʦʪʨʠʮʘʪʝʣʥʘ ʘʥʦʤʘʣʠʷ ʟʘʧʘʜʥʦ ʦʪ ʧʝʱʝʨʘʪʘ ʣʠʯʠ ʧʨʠ 

ʥʘʜʣʲʞʥʠʪʝ ʧʨʦʬʠʣʠ ʚ ʩʪʘʥʮʠʠ B20 ï B22 (ʌʠʛʫʨʘ 34) ʠ ɸ20 ï ɸ22 (ʌʠʛʫʨʘ 

35). ʉʪʦʡʥʦʩʪʠʪʝ ʠʤ ʩʘ ʩʭʦʜʥʠ ʩ ʪʝʟʠ ʚ ʩʲʩʝʜʥʠʪʝ ʩʪʘʥʮʠʠ - B17-B18 ʠ ɸ16-

ɸ17, ʧʦʨʘʜʠ ʢʦʝʪʦ ʙʠ ʤʦʛʣʦ ʜʘ ʩʝ ʪʚʲʨʜʠ, ʯʝ ʧʦʜ ʪʷʭ ʠʤʘ ʢʫʭʠʥʘ ʩ ʧʘʨʘʤʝʪʨʠ 

ʢʘʪʦ ʪʝʟʠ ʥʘ ʧʝʱʝʨʘʪʘ ʧʦʜ ʫʢʘʟʘʥʠʪʝ ʪʦʯʢʠ. ʇʦʨʘʜʠ ʤʘʣʢʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ 

ʦʙʦʩʦʙʝʥʘʪʘ ʘʥʦʤʘʣʠʷ ʩʧʨʷʤʦ ʦʢʦʣʥʠʪʝ, ʪʦʚʘ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʙʠ ʤʦʛʣʦ ʜʘ ʩʝ 

ʧʦʪʚʲʨʜʠ ʠʣʠ ʦʪʭʚʲʨʣʠ ʩ ʠʟʤʝʨʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʠ ʩ ʧʦ-ʯʫʚʩʪʚʠʪʝʣʝʥ 

ʛʨʘʚʠʤʝʪʲʨ, ʠʣʠ ʩ ʜʨʫʛ ʮʝʣʝʩʲʦʙʨʘʟʝʥ ʧʨʦʫʯʚʘʪʝʣʝʥ ʤʝʪʦʜ. 

ʆʙʱ ʘʥʘʣʠʟ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʥʠ, ʛʝʦʨʘʜʘʨʥʠ ʠ ʤʘʛʥʠʪʦʤʝʪʨʠʯʥʠ ʜʘʥʥʠ 

ʧʦʪʚʲʨʞʜʘʚʘ ʥʘʣʠʯʠʝʪʦ ʥʘ ʢʫʭʠʥʘ ʟʘʧʘʜʥʦ ʦʪ ʧʝʱʝʨʘ ɾʠʚʘʪʘ ʚʦʜʘ (ʧʨʠ 

ʩʪʘʥʮʠʠ ɸ20-ɸ22, B20-B22), ʢʘʢʪʦ ʠ ʚ ʶʛʦʠʟʪʦʯʥʘʪʘ ʯʘʩʪ ʥʘ ʤʨʝʞʘʪʘ (ʧʨʠ 

ʩʪʘʥʮʠʠ C4-C6, D4-D6, E4-E6). 
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ʌʠʛʫʨʘ 31. ɸʥʦʤʘʣʠʷ "ɹʫʛʝ" ʥʘʜ ʧʝʱʝʨʘʪʘ: ʧʨʦʬʠʣ ɽ: ʘ) ʪʨʠʢʨʘʪʝʥ ʧʦʣʠʥʦʤʝʥ ʬʠʣʪʲʨ, 

2-ʨʘ ʩʪʝʧʝʥ,41 ʭ 41 ʧʨʦʟʦʨʝʮ; ʙ) ʦʪʥʦʰʝʥʠʝ ʚʠʩʦʯʠʥʘ/ʜʲʣʙʦʯʠʥʘ ʥʘ ʧʝʱʝʨʘʪʘ. 

ʙ)  

ʘ)  


























