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ɻɸɿʆʅʆʉʅɯʉʊʔ ʂɸʃʔʄɯʋʉ-ʊʆʈɽʎʔʂʆɰ ʂʆʊʃʆɺʀʅʀ 

 
ʇʨʦʙʣʝʤʘ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʜʦʙʫʪʢʫ ʚʣʘʩʥʦʛʦ ʛʘʟʫ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʻ ʥʘʡʘʢʪʫʘʣʴʥʽʰʦʶ 

ʜʣʷ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʩʫʯʘʩʥʦʾ ʋʢʨʘʾʥʠ. ʆʩʢʽʣʴʢʠ, ʚʠʜʦʙʫʪʦʢ ʚʫʛʣʝʚʦʜʥʝʚʠʭ, ʱʦ 
ʚʠʜʦʙʫʚʘʶʪʴʩʷ ʥʘ ʥʘʰʽʡ ʪʝʨʠʪʦʨʽʾ ʻ ʥʝʜʦʩʪʘʪʥʽʤ, ʜʣʷ ʧʦʚʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʩʥʫʚʘʥʥʷ 
ʝʢʦʥʦʤʽʯʥʦ-ʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʤʠ ʯʘʩʪʦ ʟʤʫʰʝʥʥʽ ʟʘʢʫʧʣʷʪʠ (ʽʤʧʦʨʪʫʚʘʪʠ) ʧʨʦʜʫʢʮʽʶ 
ʜʘʥʦʛʦ ʪʠʧʫ ʽʟ ʩʫʩʽʜʥʽʭ ʢʨʘʾʥ. ʎʝ ʚ ʩʚʽʡ ʯʘʩ ʧʨʠʟʚʝʣʦ ʜʦ ʪʦʛʦ, ʱʦ ʤʠ ʻ ʝʥʝʨʛʝʪʠʯʥʦ ʟʘʣʝʞʥʦʶ 
ʢʨʘʾʥʦʶ ʚʽʜ ʈʦʩʽʾ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʧʦʩʪʫʧʦʚʦ ʥʽʚʝʣʶʚʘʪʠ ʮʶ ʧʨʦʙʣʝʤʫ, ʥʝʦʙʭʽʜʥʦ ʧʨʠʡʤʘʪʠ 
ʧʝʚʥʽ ʤʽʨʠ. ʆʜʥʽʻʶ ʟ ʪʘʢʠʭ ʻ ʚʠʜʦʙʫʪʦʢ ʚʣʘʩʥʦʛʦ ʛʘʟʫ, ʟ ʧʦʪʝʥʮʽʡʥʦ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʨʘʡʦʥʽʚ, ʚ 
ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʂʘʣʴʤʽʫʩ-ʊʦʨʝʮʴʢʦʾ ʢʦʪʣʦʚʠʥʠ. ɿʚʠʯʘʡʥʦ ʞ, ʨʝʩʫʨʩʽʚ ʜʘʥʦʛʦ ʨʘʡʦʥʫ ʥʝ 
ʚʠʩʪʘʯʠʪʴ, ʱʦʙ ʙʫʪʠ ʮʽʣʢʦʤ ʝʥʝʨʛʝʪʠʯʥʦ-ʥʝʟʘʣʝʞʥʠʤʠ, ʧʨʦʪʝ ʮʝ ʟʥʘʯʥʦ ʟʤʽʮʥʠʪʴ ʝʢʦʥʦʤʽʢʫ 
ʢʨʘʾʥʠ. 

ʊʝʨʠʪʦʨʽʷ ʂʘʣʴʤʽʫʩ-ʊʦʨʝʮʴʢʦʾ ʢʦʪʣʦʚʠʥʠ ʦʭʦʧʣʶʻ ʂʨʘʩʥʦʘʨʤʽʡʩʴʢʠʡ, ɼʦʥʝʮʴʢʦ-
ʄʘʢʽʾʚʩʴʢʠʡ, ʎʝʥʪʨʘʣʴʥʠʡ ʪʘ ʇʽʚʜʝʥʥʦ-ɼʦʥʙʘʩʴʢʠʡ ʚʫʛʣʝʧʨʦʤʠʩʣʦʚʽ ʨʘʡʦʥʠ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ 
ʩʢʣʘʜʯʘʩʪʦʛʦ ɼʦʥʙʘʩʫ. ʎʝʥʪʨʘʣʴʥʘ ʧʣʦʱʘ ʢʦʪʣʦʚʠʥʠ ʥʝ ʦʭʦʧʣʝʥʘ ʚʫʛʣʝʨʦʟʚʽʜʫʚʘʣʴʥʠʤʠ 
ʨʦʙʦʪʘʤʠ, ʪʦʤʫ ʱʦ ʛʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ ʧʝʨʝʚʠʱʫʻ 2 ʢʤ [1]. 

ʊʝʨʠʪʦʨʽʷ ʦʭʦʧʣʶʻ ʟʘʭʽʜʥʫ ʯʘʩʪʠʥʫ ɼʦʥʝʮʴʢʦʾ ʩʢʣʘʜʯʘʩʪʦʾ ʩʧʦʨʫʜʠ (ɼʉʉ) ʪʘ ʾʾ ʦʙʨʘʤʫʚʘʥʥʷ. 
ɿ ʧʽʚʜʥʷ ʮʝ ʇʨʠʘʟʦʚʩʴʢʠʡ ʢʨʠʩʪʘʣʽʯʥʠʡ ʤʘʩʠʚ, ʟ ʟʘʭʦʜʫ - ʇʽʚʜʝʥʥʠʡ ʙʦʨʪ ɼʥʽʧʨʦʚʦ-ɼʦʥʝʮʴʢʦʾ 
ʟʘʧʘʜʠʥʠ (ʅʦʚʦʤʦʩʢʦʚʩʴʢʘ ʤʦʥʦʢʣʽʥʘʣʴ). ʆʩʥʦʚʥʫ ʯʘʩʪʠʥʫ ʪʝʨʠʪʦʨʽʾ ʟʘʡʤʘʻ ʚʘʞʣʠʚʘ ʩʪʨʫʢʪʫʨʘ 
ɼʉʉ - ʂʘʣʴʤʽʫʩ-ʊʦʨʝʮʴʢʘ ʢʦʪʣʦʚʠʥʘ. ʋ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʪʝʨʠʪʦʨʽʷ ʤʘʻ 
ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʫ ʙʫʜʦʚʫ. ʉʪʨʫʢʪʫʨʥʽ ʧʦʚʝʨʭʠ ʨʦʟʜʽʣʷʶʪʴʩʷ ʢʫʪʦʚʠʤʠ ʥʝʫʟʛʦʜʞʝʥʥʷʤʠ ʪʘ 
ʧʨʦʷʚʘʤʠ ʢʦʤʧʣʝʢʩʽʚ ʪʝʢʪʦʥʽʪʽʚ. ʇʦ ʮʴʦʤʫ ʢʨʠʪʝʨʽʶ ʚʠʜʽʣʷʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʧʦʚʝʨʭʠ [1]. 

1. ɸʣʴʧʽʡʩʴʢʠʡ ʩʪʨʫʢʪʫʨʥʠʡ ʧʦʚʝʨʭ; 
2. ʃʘʨʘʤʽʡʩʴʢʠʡ ʩʪʨʫʢʪʫʨʥʠʡ ʧʦʚʝʨʭ; 
3. ɻʝʨʮʠʥʩʴʢʠʡ ʩʪʨʫʢʪʫʨʥʠʡ ʧʦʚʝʨʭ; 
4. ʂʨʠʩʪʘʣʽʯʥʠʡ ʬʫʥʜʘʤʝʥʪ ʜʦʢʝʤʙʨʽʡʩʴʢʦʛʦ ʚʽʢʫ. 

ɺ ʤʝʞʘʭ ʂʘʣʴʤʽʫʩ-ʊʦʨʝʮʴʢʦʾ ʢʦʪʣʦʚʠʥʠ ʚʠʜʽʣʝʥʘ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʘ ʜʽʣʷʥʢʘ 
ʧʦʰʠʨʝʥʥʷ ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʨʝʩʫʨʩʽʚ, ʫʤʦʚʥʦ ʚʠʟʥʘʯʝʥʘ ʷʢ ʚʫʛʣʝʛʘʟʦʥʦʩʥʘ ʟʦʥʘ. ɺʦʥʘ ʦʭʦʧʣʶʻ 
ʚʽʜʢʣʘʜʠ ʟ ʧʦʰʠʨʝʥʥʷʤ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ ʤʘʨʦʢ ʚʽʜ ɼ (ʜʦʚʛʦʧʦʣʫʤʝʥʝʚʝ) ʜʦ ʇ (ʧʽʩʥʝ) ʚʢʣʶʯʥʦ. 
ɿʘ ʢʘʪʘʛʝʥʝʪʠʯʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʚʦʥʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʦʥʽ ʤʝʟʦʢʘʪʘʛʝʥʝʟʫ ʫ ʦʙʩʷʟʽ ʛʨʘʜʘʮʽʡ 
ʢʘʪʘʛʝʥʝʟʫ ʄʂ2 ï ʄʂ5. ʉʠʥʛʝʥʝʪʠʯʥʠʤʠ ʜʣʷ ʥʠʭ ʻ ʚʫʛʣʝʚʦʜʥʝʚʽ ʛʘʟʠ ʟ ʨʽʟʥʠʤ (ʽʥʢʦʣʠ ʜʦ ʜʝʩʷʪʠ 
ʽ ʙʽʣʴʰʝ ʚʽʜʩʦʪʢʽʚ) ʚʤʽʩʪʦʤ ʛʦʤʦʣʦʛʽʚ ʤʝʪʘʥʫ. ɿʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʘʯʥʠʤ ʧʦʰʠʨʝʥʥʷʤ 
ʢʦʣʝʢʪʦʨʽʚ ʧʦʨʦʚʦʛʦ ʪʠʧʫ. ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʙʘʩʝʡʥʫ ʚʫʛʣʝʛʘʟʦʥʦʩʥʘ ʟʦʥʘ ʤʘʻ 
ʧʦʰʠʨʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʤʘʡʞʝ ʚʩʽʭ ʨʘʡʦʥʽʚ ɼʦʥʙʘʩʫ ʥʘ ʛʣʠʙʠʥʘʭ 0 ï 5000 ʤ. ɺ ʤʝʞʘʭ ʮʽʻʾ ʟʦʥʠ 
ʟʥʘʭʦʜʷʪʴʩʷ ʤʘʡʞʝ ʚʩʽ ʚʠʷʚʣʝʥʽ ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʙʦʨʪʫ ɼɼɿ ʛʘʟʦʚʽ ʪʘ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʽ ʨʦʜʦʚʠʱʘ. 
ɺʫʛʣʝʛʘʟʦʥʦʩʥʘ ʟʦʥʘ ʜʦʜʘʪʢʦʚʦ ʧʦʜʽʣʝʥʘ ʥʘ ʚʝʨʭʥʶ ʪʘ ʥʠʞʥʶ ʧʽʜʟʦʥʠ. ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʚʝʣʦʩʴ ʫ 
ʤʝʞʘʭ ʦʙʦʭ ʧʽʜʟʦʥ, ʘʣʝ ʧʨʦʚʦʜʠʣʦʩʴ ʜʣʷ ʥʠʭ ʦʢʨʝʤʦ, ʦʩʢʽʣʴʢʠ ʫʤʦʚʠ ʣʦʢʘʣʽʟʘʮʽʾ ʛʘʟʫ ʫ ʮʠʭ 
ʟʦʥʘʭ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ. ʉʪʦʩʫʻʪʴʩʷ ʮʝ ʧʝʨʰ ʟʘ ʚʩʝ, ʨʽʟʥʠʭ ʪʠʧʽʚ ʧʘʩʪʦʢ. ɼʣʷ ʚʝʨʭʥʴʦʾ 
ʧʽʜʟʦʥʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʢʣʘʜʽʚ ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʤʝʞʘʭ ʘʥʪʠʢʣʽʥʘʣʴʥʠʭ ʪʘ 
ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʧʘʩʪʦʢ. ɼʝʪʘʣʴʥʦ ʙʫʣʠ ʜʦʩʣʽʜʞʝʥʥʽ ʦʢʨʝʤʽ ʧʣʘʩʪʠ ʧʽʩʢʦʚʠʢʽʚ, ʱʦ ʚʤʽʱʫʶʪʴ 
ʧʦʢʣʘʜʠ. ɺ ʮʽʣʦʤʫ ʞ, ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ 16 ʧʦʪʝʥʮʽʡʥʦ ʧʨʦʜʫʢʪʠʚʥʠʭ ʧʣʘʩʪʽʚ, ʟ ʨʝʩʫʨʩʘʤʠ 
ʢʘʪʝʛʦʨʽʾ ʉї ʙʣʠʟʴʢʦ 65 ʤʣʥ ʤį. ɼʣʷ ʥʠʞʥʴʦʾ ʧʽʜʟʦʥʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʧʨʦʛʥʦʟʫʚʘʣʠʩʷ ʧʦʢʣʘʜʠ 
ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʛʘʟʽʚ ʫ ʟʦʥʘʭ ʨʦʟʫʱʽʣʴʥʝʥʥʷ ʥʘ ʬʣʝʢʩʫʨʘʭ ɼʦʥʝʮʴʢʦ-ʄʘʢʝʾʚʩʴʢʦʛʦ ʪʘ 
ʂʨʘʩʥʦʘʨʤʽʡʩʴʢʦʛʦ ʨʘʡʦʥʽʚ ʪʘ ʫ ʤʝʣʘʥʞʝʚʽʡ ʟʦʥʽ. ʆʮʽʥʝʥʽ ʨʝʩʫʨʩʠ ʜʘʥʦʾ ʧʽʜʟʦʥʠ, ʟʘ ʢʘʪʝʛʦʨʽʻʶ 
ʉї  ʩʪʘʥʦʚʣʷʪʴ ʙʣʠʟʴʢʦ 134 ʤʣʨʜ ʤį. ʊʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʘ ʦʢʨʝʤʘ ʤʝʣʘʥʞʝʚʘ ʟʦʥʘ, ʚ ʤʝʞʘʭ ʷʢʦʾ 
ʙʫʣʠ ʧʽʜʨʘʭʦʚʘʥʽ ʨʝʩʫʨʩʠ ʢʘʪʝʛʦʨʽʾ D, ʽ ʚʠʟʥʘʯʝʥʽ ʚ ʤʝʞʘʭ ʷʢ 670 ʤʣʨʜ. ʤ3. ɺʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ 
ʜʣʷ ʧʽʜʨʘʭʫʥʢʫ ʚʫʛʣʝʚʦʜʥʝʚʠʭ, ʙʫʣʠ ʩʪʚʦʨʝʥʥʽ ʛʝʦʣʦʛʽʯʥʽ ʪʘ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʽ ʤʦʜʝʣʽ ʫ ʚʠʛʣʷʜʽ 
ʢʘʨʪ, ʨʦʟʨʽʟʽʚ, ʙʣʦʢ-ʜʽʘʛʨʘʤ ʪʘ ʽʥ. ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʨʝʩʫʨʩʽʚ ʢʘʪʝʛʦʨʽʾ ʉ3, ʨʦʟʪʘʰʦʚʘʥʠʭ ʽ 
ʧʽʜʨʘʭʦʚʘʥʠʭ ʚ ʤʝʞʘʭ ʣʦʢʘʣʴʥʠʭ ʜʽʣʷʥʦʢ ʪʘ ʫ ʚʠʟʥʘʯʝʥʠʭ ʟʘ ʥʦʤʝʥʢʣʘʪʫʨʦʶ ʪʘ ʛʣʠʙʠʥʦʶ 
ʧʣʘʩʪʽʚ-ʢʦʣʝʢʪʦʨʽʚ, ʩʢʣʘʜʘʻ ʧʦ ʢʦʪʣʦʚʠʥʽ ʙʽʣʴʰʝ 180 ʤʣʨʜ. ʤ3 ʥʘ ʛʣʠʙʠʥʘʭ, ʥʝ ʧʝʨʝʚʠʱʫʶʯʠʭ 



ʄʘʪʝʨʽʘʣʠ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 
çʈʆʃʔ ɺʀʑʀʍ ʅɸɺʏɸʃʔʅʀʍ ɿɸʂʃɸɼɯɺ ʋ ʈʆɿɺʀʊʂʋ ɻɽʆʃʆɻɯɰè, ʂʠʾʚ, 2014. ʏʘʩʪʠʥʘ ɯɯ 
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3000 ʤ. ʈʦʟʧʦʜʽʣ ʨʝʩʫʨʩʽʚ ʧʦʢʘʟʫʻ, ʱʦ ʚ ʤʝʞʘʭ ʢʦʪʣʦʚʠʥʠ ʛʦʣʦʚʥʠʤʠ ʪʠʧʘʤʠ ʧʘʩʪʦʢ 
ʚʫʛʣʝʚʦʜʥʽʚ ʻ ʛʽʜʨʦʜʠʥʘʤʽʯʥʽ ʧʘʩʪʢʠ ʪʘ ʟʦʥʠ ʨʦʟʫʱʽʣʴʥʝʥʥʷ ʧʦʨʽʜ ʨʽʟʥʦʛʦ ʪʠʧʫ. ɸʥʪʠʢʣʽʥʘʣʴʥʽ 
ʧʘʩʪʢʠ ʚ ʤʝʞʘʭ ʢʦʪʣʦʚʠʥʠ ʤʘʶʪʴ ʜʨʫʛʦʨʷʜʥʝ ʟʥʘʯʝʥʥʷ [1]. 

 
1. ɺ. ɹʝʨʝʞʥʠʡ, ʉ. ɻʦʨʷʡʥʦʚ, ʄ.ʃʘʢʦʙʘ ï ɿʚʽʪ çʆʮʽʥʢʘ ʧʝʨʩʧʝʢʪʠʚ ʧʦʰʫʢʫ ʧʨʦʤʠʩʣʦʚʠʭ ʧʦʢʣʘʜʽʚ ʛʘʟʫ 

ʫ ʧʘʩʪʢʘʭ ʩʢʣʘʜʥʦʛʦ ʪʠʧʫ ʚ ʤʝʞʘʭ ʂʘʣʴʤʽʫʩ-ʊʦʨʝʮʴʢʦʾ ʫʣʦʛʦʚʠʥʠè ï 2003 ï ʉ.111-119. 2. ʉ.ɻʦʨʷʡʥʦʚ, 
ɺ.ɹʝʨʝʞʥʠʡ ï ɿʚʽʪ çɸʥʘʣʽʟ ʽ ʫʟʘʛʘʣʴʥʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʩʪʨʫʢʪʫʨʥʦʛʦ ʙʫʨʽʥʥʷ ʧʦ ʚʽʜʢʣʘʜʘʤ ʩʝʨʝʜʥʴʦʛʦ ʪʘ 
ʥʠʞʥʴʦʛʦ ʢʘʨʙʦʥʫ ʚ ʤʝʞʘʭ ʜʦʥʝʮʴʢʦʾ ʩʢʣʘʜʯʘʩʪʦʾ ʩʧʦʨʫʜʠ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 
ʟʦʥ ʥʘʬʪʦʛʘʟʦʥʘʢʦʧʠʯʝʥʥʷ - 2006è. 

 
ʋɼʂ 550.8.053 
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ʌɯʃʔʊʈɸʎɯʁʅʆ-ɭʄʅɯʉʅɯ ɺʃɸʉʊʀɺʆʉʊɯ ʂɸʈɹʆʅɸʊʅʀʍ ʇʆʈɯɼ ʂɸʈɹʆʅʋ 
ʅʆɺʆʄʀʂʆʃɸɰɺʉʔʂʆɰ ʇʃʆʑɯ ɿɸ ʈɽɿʋʃʔʊɸʊɸʄʀ ʇɽʊʈʆʌɯɿʀʏʅʀʍ 

ɼʆʉʃɯɼɾɽʅʔ 
 

ɿʥʘʯʥʘ ʯʘʩʪʢʘ ʩʚʽʪʦʚʠʭ ʟʘʧʘʩʽʚ ʥʘʬʪʠ ʤʽʩʪʠʪʴʩʷ ʚ ʢʘʨʙʦʥʘʪʥʠʭ ʢʦʣʝʢʪʦʨʘʭ, ʨʦʟʚʠʥʝʥʠʭ ʚ 
ʰʠʨʦʢʦʤʫ ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʤʫ ʽʥʪʝʨʚʘʣʽ ʚ ʙʘʛʘʪʴʦʭ ʨʘʡʦʥʘʭ ɿʝʤʥʦʾ ʢʫʣʽ. ʅʝ ʚʠʥʷʪʢʦʤ ʻ ʽ 
ʦʩʥʦʚʥʠʡ ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʡ ʨʝʛʽʦʥ ʋʢʨʘʾʥʠ ï ɼʥʽʧʨʦʚʦ-ɼʦʥʝʮʴʢʠʡ, ʜʝ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ 
ʧʽʚʜʝʥʥʦʾ ʧʨʠʙʦʨʪʦʚʦʾ ʟʦʥʠ ʨʦʟʪʘʰʦʚʘʥʠʡ ʈʫʜʝʥʢʽʚʩʴʢʦ-ʇʨʦʣʝʪʘʨʩʴʢʠʡ ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʡ 
ʨʘʡʦʥ ʜʦʩʣʽʜʞʝʥʴ. ʈʦʟʚʽʜʘʥʽ ʪʘʤ ʥʘʬʪʦʛʘʟʦʚʽ ʨʝʩʫʨʩʠ ʧʦʢʠ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʦʪʝʥʮʽʡʥʠʤ 
ʤʦʞʣʠʚʦʩʪʷʤ ʥʘʜʨ. ʉʝʨʝʜ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʽʜʢʨʠʪʠʭ ʪʫʪ ʨʦʜʦʚʠʱ ʥʘ ʚʩʴʦʛʦ ʧʦʥʘʜ 10 ʟ ʥʠʭ 
ʚʽʜʦʤʽ ʥʘʬʪʦʚʽ ʽ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʽ ʧʦʢʣʘʜʠ, ʨʦʟʤʽʱʝʥʽ ʚ ʪʫʨʥʝʡʩʴʢʠʭ ʪʘ ʥʠʞʥʴʦʚʽʟʝʡʩʴʢʠʭ 
ʨʠʬʦʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʠʭ ʧʘʩʪʢʘʭ. 

ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʬʽʣʴʪʨʘʮʽʡʥʦ-ʻʤʥʽʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ (ʌɭɺ) ʢʘʨʙʦʥʘʪʥʦʛʦ ʨʦʟʨʽʟʫ ʯʘʩʪʦ 
ʚʠʥʠʢʘʶʪʴ ʪʨʫʜʥʦʱʽ, ʟʫʤʦʚʣʝʥʽ ʤʽʥʣʠʚʽʩʪʶ ʣʽʪʦʣʦʛʽʯʥʦʛʦ ʩʢʣʘʜʫ, ʥʝʦʜʥʦʨʽʜʥʽʩʪʶ ʚʣʘʩʪʠʚʦʩʪʝʡ 
ʢʦʣʝʢʪʦʨʽʚ ʷʢ ʧʦ ʨʦʟʨʽʟʫ, ʪʘʢ ʽ ʧʦ ʣʘʪʝʨʘʣʽ, ʩʢʣʘʜʥʦʶ ʙʫʜʦʚʦʶ ʧʦʨʦʚʦʛʦ ʧʨʦʩʪʦʨʫ ʢʦʣʝʢʪʦʨʽʚ, ʚ 
ʷʢʦʤʫ ʨʘʟʦʤ ʟ ʤʽʞʟʝʨʥʦʚʠʤʠ ʧʦʨʘʤʠ ʤʘʡʞʝ ʟʘʚʞʜʠ ʧʨʠʩʫʪʥʽ ʪʨʽʱʠʥʠ ʽ ʢʘʚʝʨʥʠ. ɺ ʬʦʨʤʫʚʘʥʥʽ 
ʌɭɺ ʢʘʨʙʦʥʘʪʽʚ ʙʨʘʣʠ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʪʝʢʪʦʥʽʯʥʽ, ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʽ ʽ ʬʣʶʾʜʦʜʠʥʘʤʽʯʥʽ ʧʨʦʮʝʩʠ, 
ʷʢʽ ʦʙʫʤʦʚʠʣʠ ʪʦʡ ʬʘʢʪʦʨ, ʱʦ ʧʦʨʠʩʪʽʩʪʴ ʚʘʧʥʷʢʽʚ ʟʤʽʥʶʻʪʴʩʷ ʚ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʽ ʻ ʜʫʞʝ 
ʤʽʥʣʠʚʦʶ ʧʦ ʨʘʡʦʥʫ ʜʦʩʣʽʜʞʝʥʴ ʚ ʮʽʣʦʤʫ. 

ɭʤʥʽʩʥʽ ʽ ʬʽʣʴʪʨʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʚʠʩʪʫʧʘʶʪʴ ʛʦʣʦʚʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʚ 
ʧʝʪʨʦʬʽʟʠʯʥʠʭ ʟʘʣʝʞʥʦʩʪʷʭ, ʱʦ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʜʣʷ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʜʘʥʠʭ ɻɼʉ ʧʨʠ ʧʦʰʫʢʘʭ 
ʨʦʜʦʚʠʱ ʥʘʬʪʠ ʽ ʛʘʟʫ. ɿʘʚʜʘʥʥʷ ʜʦʩʪʦʚʽʨʥʦʾ ʦʮʽʥʢʠ ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʘʨʙʦʥʘʪʥʠʭ 
ʧʦʨʽʜ, ʘ ʪʘʢʦʞ ʾʭ ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʜʦʩʽ ʟʘʣʠʰʘʻʪʴʩʷ ʥʘʩʫʱʥʠʤ ʽ ʩʢʣʘʜʥʠʤ ʽ ʚʠʤʘʛʘʻ 
ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʛʝʦʣʦʛʦ-ʛʝʦʬʽʟʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ.  

ɸʢʪʫʘʣʴʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʨʘʢʪʠʯʥʦʶ ʥʝʦʙʭʽʜʥʽʩʪʶ ʧʽʜʚʠʱʝʥʥʷ 
ʥʘʜʽʡʥʦʩʪʽ ʦʮʽʥʢʠ ʢʦʣʝʢʪʦʨʩʴʢʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʨʽʜ ʅʦʚʦʤʠʢʦʣʘʾʚʩʴʢʦʾ ʧʣʦʱʽ ʈʫʜʝʥʢʽʚʩʴʢʦ-
ʇʨʦʣʝʪʘʨʩʴʢʦʛʦ ʅɻʆ. ɿʘʜʘʯʽ ʢʦʨʝʣʷʮʽʾ ʽ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʨʦʚʦʜʷʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʙʘʟ ʜʘʥʠʭ ʛʝʦʣʦʛʦ-
ʛʝʦʬʽʟʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɹʘʟʠ ʧʝʪʨʦʬʽʟʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʥʝʦʙʭʽʜʥʠʤʠ ʧʨʠ ʧʦʙʫʜʦʚʽ 
ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʢʦʣʝʢʪʦʨʽʚ ʪʘ ʛʝʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʽʚ, ʦʮʽʥʮʽ ʬʽʣʴʪʨʘʮʽʡʥʦ-ʻʤʥʽʩʥʠʭ 
ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʧʫʩʪʦʪʥʦʛʦ ʧʨʦʩʪʦʨʫ ʩʢʣʘʜʥʦʧʦʙʫʜʦʚʘʥʠʭ ʧʦʨʽʜ-
ʢʦʣʝʢʪʦʨʽʚ. 

ʆʪʨʠʤʘʥʥʷ ʥʦʚʽʪʥʴʦʾ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʻʤʥʽʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʫʨʥʝʡʩʴʢʠʭ ʪʘ 
ʥʠʞʥʴʦʚʽʟʝʡʩʴʢʠʭ ʢʘʨʙʦʥʘʪʥʠʭ ʚʽʜʢʣʘʜʽʚ ʪʘ ʨʦʟʨʦʙʣʝʥʠʭ ʥʘ ʮʽʡ ʦʩʥʦʚʽ ʢʦʨʝʣʷʮʽʡʥʠʭ ʟʚôʷʟʢʽʚ ʻ 
ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʦʪʝʥʮʽʘʣʴʥʠʭ ʥʘʬʪʦʛʘʟʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʈʫʜʝʥʢʽʚʩʴʢʦ-
ʇʨʦʣʝʪʘʨʩʴʢʦʾ ʅɻʆ. 

ɸʥʘʣʽʟ ʬʘʢʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʝʤʦʥʩʪʨʫʻ, ʱʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʦʰʫʢʦʚʦ-ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ 
ʚ ʢʘʨʙʦʥʘʪʥʠʭ ʚʽʜʢʣʘʜʘʭ ʢʘʨʙʦʥʫ ʧʦʤʽʪʥʦ ʥʠʞʯʘ ʟʘ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʪʝʨʠʛʝʥʥʠʭ ʧʦʨʦʜʘʭ. 



ʄʘʪʝʨʽʘʣʠ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 
çʈʆʃʔ ɺʀʑʀʍ ʅɸɺʏɸʃʔʅʀʍ ɿɸʂʃɸɼɯɺ ʋ ʈʆɿɺʀʊʂʋ ɻɽʆʃʆɻɯɰè, ʂʠʾʚ, 2014. ʏʘʩʪʠʥʘ ɯɯ 
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ʇʦʷʩʥʶʻʪʴʩʷ ʮʝ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʥʝʜʦʩʪʘʪʥʴʦʶ ʚʠʨʽʰʝʥʽʩʪʶ ʧʠʪʘʥʴ ʟʦʥʘʣʴʥʦʛʦ ʽ ʣʦʢʘʣʴʥʦʛʦ 
ʧʨʦʛʥʦʟʫ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽ [1]. 

ʗʢ ʩʚʽʜʯʠʪʴ ʜʦʩʚʽʜ ʚʠʚʯʝʥʥʷ ʜʝʷʢʠʭ ʟʥʘʯʥʠʭ ʟʘ ʟʘʧʘʩʘʤʠ ʨʦʜʦʚʠʱ ʚ ʽʥʰʠʭ ʨʘʡʦʥʘʭ ɼɼʟ, 
ʮʽʣʢʦʤ ʤʦʞʣʠʚʝ ʽʩʥʫʚʘʥʥʷ ʧʨʦʧʫʱʝʥʠʭ ʚ ʩʚʽʡ ʯʘʩ ʧʨʦʜʫʢʪʠʚʥʠʭ ʢʦʣʝʢʪʦʨʽʚ. ʊʦʤʫ ʤʝʪʦʶ 
ʨʦʙʦʪʠ ʻ ʜʦʚʠʚʯʝʥʥʷ ʢʘʨʙʦʥʘʪʥʠʭ ʧʦʨʽʜ ʢʘʨʙʦʥʫ, ʦʩʥʦʚʘʥʽ ʥʘ ʩʠʩʪʝʤʥʦʤʫ ʢʦʤʧʣʝʢʩʥʦʤʫ ʘʥʘʣʽʟʽ 
ʧʦʧʝʨʝʜʥʽʭ ʨʝʟʫʣʴʪʘʪʽʚ ʛʝʦʬʽʟʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ ʢʦʨʝʣʷʮʽʡʥʠʭ 
ʩʭʝʤ ʪʘ ʤʦʜʝʣʝʡ, ʱʦ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫʟʘʛʘʣʴʥʝʥʽ ʜʘʥʽ ʜʣʷ ʥʘʜʽʡʥʽʰʦʾ 
ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʜʘʥʠʭ ɻɼʉ, ʦʮʽʥʠʪʠ ʧʝʨʩʧʝʢʪʠʚʠ ʢʘʨʙʦʥʘʪʥʠʭ ʢʦʣʝʢʪʦʨʽʚ ʨʝʛʽʦʥʫ, ʘ ʪʘʢʦʞ 
ʨʦʟʨʦʙʠʪʠ ʧʝʪʨʦʬʽʟʠʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʬʽʣʴʪʨʘʮʽʡʥʦ-ʻʤʥʽʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʝʦʜʥʦʨʽʜʥʠʭ 
ʢʘʨʙʦʥʘʪʥʠʭ ʽ ʪʝʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʠʭ ʢʦʣʝʢʪʦʨʽʚ ʚʽʟʝʡʩʴʢʠʭ ʪʘ ʪʫʨʥʝʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ 
ʈʫʜʝʥʢʽʚʩʴʢʦ-ʇʨʦʣʝʪʘʨʩʴʢʦʛʦ ʨʘʡʦʥʫ. ɼʝʪʘʣʽʟʘʮʽʷ ʪʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʜʘʥʠʭ ʚʠʟʥʘʯʝʥʴ 
ʧʦʨʠʩʪʦʩʪʽ ʪʘ ʧʨʦʥʠʢʥʦʩʪʽ ʜʣʷ ʦʢʨʝʤʠʭ ʨʦʜʦʚʠʱ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʧʣʦʱʽ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ 
ʚʽʨʦʛʽʜʥʦʩʪʽ ʚʠʜʽʣʝʥʥʷ ʪʘ ʦʮʽʥʢʠ ʢʦʣʝʢʪʦʨʽʚ ʥʘ ʦʩʥʦʚʽ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ, ʱʦ 
ʟʘʙʝʟʧʝʯʫʻ ʧʦʧʝʨʝʜʥʻ ʚʠʚʯʝʥʥʷ ʽ ʚʠʜʽʣʝʥʥʷ ʦʢʨʝʤʠʭ ʣʽʪʦʪʠʧʽʚ ʧʦʨʽʜ, ʱʦ ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʟʘ 
ʨʝʯʦʚʠʥʥʦ-ʤʽʥʝʨʘʣʦʛʽʯʥʠʤ ʩʢʣʘʜʦʤ, ʩʪʨʫʢʪʫʨʦʶ ʧʦʨʦʚʦʛʦ ʧʨʦʩʪʦʨʫ ʪʘ ʚʽʢʦʤ. 

ɸʚʪʦʨʘʤʠ ʟʽʙʨʘʥʽ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʣʽʪʝʨʘʪʫʨʥʽ ʪʘ ʬʦʥʜʦʚʽ ʤʘʪʝʨʽʘʣʠ (129 ʜʞʝʨʝʣ), ʚ ʷʢʠʭ 
ʥʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʧʦʨʠʩʪʦʩʪʽ ʟʘ ʜʘʥʠʤʠ ʧʝʪʨʦʬʽʟʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ [2]. ɼʦʩʪʘʪʥʴʦ 
ʚʝʣʠʢʠʡ ʦʙôʻʤ ʽʥʬʦʨʤʘʮʽʾ ʙʫʣʦ ʟʽʙʨʘʥʦ ʘʚʪʦʨʘʤʠ ʜʣʷ ʢʘʨʙʦʥʘʪʥʠʭ ʧʦʨʽʜ ʪʫʨʥʝʡʩʴʢʦʛʦ ʪʘ 
ʚʽʟʝʡʩʴʢʦʛʦ ʷʨʫʩʽʚ ʧʦ ʩʚʝʨʜʣʦʚʠʥʘʤ ʄʘʯʫʩʴʢʦʾ, ʅʦʚʦʤʠʢʦʣʘʾʚʩʴʢʦʾ, ɻʥʘʪʽʚʩʴʢʦʾ, ɹʘʛʘʪʦʡʩʴʢʦʾ 
ʧʣʦʱ, ʤʝʥʰʠʡ ï ʜʣʷ ʖʨôʾʚʩʴʢʦʾ, ʂʝʨʥʦʩʽʚʩʴʢʦʾ, ʈʫʜʝʥʢʽʚʩʴʢʦʾ, ʃʠʯʢʽʚʩʴʢʦʾ, ʈʝʰʝʪʥʷʢʽʚʩʴʢʦʾ ʪʘ 
ʉʭʽʜʥʦ-ʈʝʰʝʪʥʷʢʽʚʩʴʢʦʾ, ʟʥʘʯʥʦ ʤʝʥʰʠʡ ï ʜʣʷ ʃʝʚʝʥʮʽʚʩʴʢʦʾ, ʇʝʨʝʱʝʧʠʥʩʴʢʦʾ, ɻʫʧʘʣʽʚʩʴʢʦʾ, 
ɺʽʜʨʘʜʥʝʥʩʴʢʦʾ ʧʣʦʱ. 

ʇʦ ʈʫʜʝʥʢʽʚʩʴʢʦ-ʇʨʦʣʝʪʘʨʩʴʢʽʡ ʅɻʆ ʚ ʮʽʣʦʤʫ ʘʚʪʦʨʘʤʠ ʧʨʦʚʝʜʝʥʠʡ ʧʣʦʱʘʜʥʠʡ ʘʥʘʣʽʟ ʪʘ 
ʫʟʘʛʘʣʴʥʝʥʥʷ ʧʝʪʨʦʬʽʟʠʯʥʠʭ ʜʘʥʠʭ ʚʠʟʥʘʯʝʥʥʷ ʧʦʨʠʩʪʦʩʪʽ ʪʘ ʧʨʦʥʠʢʥʦʩʪʽ  ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ 
ʚʩʽʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʽ ʬʦʥʜʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ [1], ʪʘ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʄɸʈINFʆ, ʧʦʙʫʜʦʚʘʥʽ ʢʘʨʪʠ, ʱʦ 
ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʟʤʽʥʫ ʧʦʨʠʩʪʦʩʪʽ ʪʘ ʧʨʦʥʠʢʥʦʩʪʽ, ʱʦ ʚʠʟʥʘʯʝʥʽ ʟʘ ʜʘʥʠʤʠ ʧʝʪʨʦʬʽʟʠʢʠ ʚ 
ʢʘʨʙʦʥʘʪʥʠʭ ʧʦʨʦʜʘʭ ʢʘʨʙʦʥʫ ʜʣʷ ʚʩʽʻʾ ʢʦʣʝʢʮʽʾ ʟʨʘʟʢʽʚ. 

ʇʨʦʚʝʜʝʥʠʡ ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʧʣʦʱʘʜʥʠʭ ʟʤʽʥ ʧʦʨʠʩʪʦʩʪʽ ʪʘ ʧʨʦʥʠʢʥʦʩʪʽ, ʱʦ ʦʪʨʠʤʘʥʽ ʟʘ 
ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʝʪʨʦʬʽʟʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʪʝʨʠʪʦʨʽʾ ʅʦʚʦʤʠʢʦʣʘʾʚʩʴʢʦʾ ʧʣʦʱʽ. ɿʨʦʙʣʝʥʦ 
ʜʝʪʘʣʴʥʠʡ ʦʧʠʩ ʪʘ ʧʦʙʫʜʦʚʘʥʽ ʛʽʩʪʦʛʨʘʤʠ (ʨʠʩ. 1) ʨʦʟʧʦʜʽʣʝʥʴ ʧʦʨʠʩʪʦʩʪʽ ʦʢʨʝʤʦ ʜʣʷ ʧʦʨʽʜ 
ʚʽʟʝʡʩʴʢʦʛʦ ʪʘ ʪʫʨʥʝʡʩʴʢʦʛʦ ʷʨʫʩʽʚ. ʇʨʠ ʘʥʘʣʽʟ  ̔ʛʽʩʪʦʛʨʘʤ ʚʠʜʽʣʝʥʦ 3 ʛʨʫʧʠ ʧʦʨʽʜ ï ʥʠʟʴʢʦʧʦʨʠʩʪ  ̔
(ʚʽʜ 0 % ʜʦ 4,1 %), ʧʦʨʠʩʪ  ̔(ʚʽʜ 4,1 % ʜʦ 8,5 %) ʪʘ ʚʠʩʦʢʦʧʦʨʠʩʪ  ̔(ʜʦ 17,4 %) ʢʘʨʙʦʥʘʪʥ  ̔ʧʦʨʦʜʠ. 

ʉʝʨʝʜʥʷ ʧʦʨʠʩʪʽʩʪʴ ʢʘʨʙʦʥʘʪʥʠʭ ʧʦʨʽʜ ʢʘʨʙʦʥʫ ʧʦ ʅʦʚʦʤʠʢʦʣʘʾʚʩʴʢʦʤʫ ʨʦʜʦʚʠʱʫ ʩʢʣʘʣʘ 
8,4 %, ʘ ʧʦʨʽʜ-ʢʦʣʝʢʪʦʨʽʚ ï 9,0 % (176 ʧʣʘʩʪʽʚ). ɺʠʟʥʘʯʝʥʦ, ʱʦ ʩʝʨʝʜ ʧʣʘʩʪʽʚ-ʢʦʣʝʢʪʦʨʽʚ 
ʚʠʜʽʣʷʻʪʴʩʷ 2 ʛʨʫʧʠ ʧʦʨʽʜ: ʟ ʧʦʨʠʩʪʽʩʪʶ ʚʽʜ 5 % ʜʦ 9,6 % ʪʘ 9,6 õ 18 %.  

ɿʘ ʜʘʥʠʤʠ ʧʝʪʨʦʬʽʟʠʢʠ ʦʢʨʝʤʠʭ ʧʣʘʩʪʽʚ ʢʘʨʙʦʥʘʪʥʠʭ ʧʦʨʽʜ ʧʨʦʚʝʜʝʥʦ ʨʦʟʨʘʭʫʥʦʢ 
ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʂʧ, ɻɼʉ = f (ʂʧ, ʢʝʨʥ). ɼʣʷ ʅʦʚʦʤʠʢʦʣʘʾʚʩʴʢʦʾ ʧʣʦʱʽ ʦʪʨʠʤʘʥʽ ʣʽʥʽʡʥʽ 
ʨʽʚʥʷʥʥʷ ʟ ʥʘʡʢʨʘʱʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ ʟʚôʷʟʢʫ: 
¶ ʅʦʚʦʤʠʢʦʣʘʾʚʩʴʢʘ ʧʣʦʱʘ: ʂʧ, ɻɼʉ  = 0,76ʂʧ, ʢʝʨʥ + 2,01 ʧʨʠ R2 = 0,83 (ʨʠʩ. 2), 
ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʨʦʟʧʦʜʽʣʝʥʥʷ ʧʦʨʠʩʪʦʩʪʽ ʚ ʧʽʚʜʝʥʥʦ-ʧʨʠʙʦʨʪʦʚʽʡ ʟʦʥʽ ɼɼʟ ʜʘʩʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫʟʘʛʘʣʴʥʝʥʽ ʜʘʥʽ ʜʣʷ ʥʘʜʽʡʥʽʰʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʜʘʥʠʭ ɻɼʉ. 
ʅʝʦʙʭʽʜʥʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ, ʥʘ ʩʴʦʛʦʜʥʽ, ʧʦʪʝʥʮʽʘʣ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ ʽ ʛʘʟʫ ʟ ʢʘʨʙʦʥʘʪʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʫʞʝ ʩʣʘʙʦ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʥʝʜʦʩʪʘʪʥʴʦʶ ʫʚʘʛʦʶ, ʱʦ ʧʨʠʜʽʣʷʻʪʴʩʷ ʮʽʡ 
ʧʨʦʙʣʝʤʽ ʽ, ʷʢ ʨʝʟʫʣʴʪʘʪ, ʚʽʜʩʫʪʥʽʩʪʶ ʻʜʠʥʦʛʦ ʤʝʪʦʜʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʾʾ ʚʠʨʽʰʝʥʥʷ. ʊʦʤʫ 
ʽʩʥʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʥʘ ʜʝʨʞʘʚʥʦʤʫ ʨʽʚʥʽ ʧʨʦʛʨʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʩʘʤʝ ʚ ʮʴʦʤʫ 
ʥʘʧʨʷʤʢʫ, ʱʦ ʦʭʦʧʠʪʴ ʚʩʽ ʝʪʘʧʠ ʨʦʟʨʦʙʢʠ ʨʦʜʦʚʠʱ ʥʘʬʪʠ ʽ ʛʘʟʫ ʚ ʩʢʣʘʜʥʦʧʦʙʫʜʦʚʘʥʠʭ  
ʢʘʨʙʦʥʘʪʥʠʭ ʢʦʣʝʢʪʦʨʘʭ ʚʽʜ ʾʭ ʧʦʰʫʢʽʚ ʽ ʨʦʟʚʽʜʢʠ ʜʦ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʚʝʨʜʣʦʚʠʥ. 
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ʈʠʩ. 1. ɻʽʩʪʦʛʨʘʤʠ ʨʦʟʧʦʜʽʣʫ ʧʦʨʠʩʪʦʩʪʽ ʢʘʨʙʦʥʘʪʥʠʭ ʟʨʘʟʢʽʚ ʧʦʨʽʜ ʢʘʨʙʦʥʫ ʅʦʚʦʤʠʢʦʣʘʾʚʩʴʢʦʾ 

ʩʚʝʨʜʣʦʚʠʥʠ 
 

y = 0,7639x + 2,0128
R2 = 0,8292
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ʈʠʩ. 2. ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʫ ʧʦʨʠʩʪʦʩʪʽ ʟʘ ʜʘʥʠʤʠ ɻɼʉ ʚʽʜ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʨʠʩʪʦʩʪʽ, ʱʦ 
ʚʠʟʥʘʯʝʥʠʡ ʟʘ ʜʘʥʠʤʠ ʧʝʪʨʦʬʽʟʠʢʠ ʜʣʷ ʧʦʨʽʜ ʩʚʝʨʜʣʦʚʠʥ ʅʦʚʦʤʠʢʦʣʘʾʚʩʴʢʦʾ ʧʣʦʱʽ 

 
1. ɿʘʢʣʶʯʝʥʠʝ ʦ ʧʝʨʩʧʝʢʪʠʚʘʭ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ ʥʠʞʥʝʛʦ ʢʘʨʙʦʥʘ ï ʚʝʨʭʥʝʛʦ 

ʜʝʚʦʥʘ ʥʘ ʫʯʘʩʪʢʝ ʈʫʜʝʥʢʠ-ʃʠʚʝʥʮʳ ʚ ʶʞʥʦʡ ʧʨʠʙʦʨʪʦʚʦʡ ʟʦʥʝ ɼɼɺ (ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʣʠʪʦʬʠʟʠʯʝʩʢʠʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʝʨʝʠʥʪʝʨʧʨʝʪʘʮʠʠ ʤʘʪʝʨʠʘʣʦʚ ɻʀʉ) / ʂɻʆ ʋʢʨʅʀɻʈʀ. ï ʂ., 1998. ï 233ʩ. 
2. ɸʥʘʣʽʪʠʯʥʠʡ ʦʛʣʷʜ ʬʦʥʜʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟ ʬʽʣʴʪʨʘʮʽʡʥʦ-ʻʤʥʽʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʘʨʙʦʥʘʪʥʠʭ ʧʦʨʽʜ 
ʧʽʚʜʝʥʥʦʾ ʧʨʠʙʦʨʪʦʚʦʾ ʟʦʥʠ ɼɼɿ / ɿʚʽʪ ʟ ʅɼʈ / ʂʠʾʚ. ʥʘʮ. ʫʥ-ʪ ʽʤʝʥʽ ʊ.ʐʝʚʯʝʥʢʘ, 2010 ʨ. ï 123ʩ. 
3. ɻʝʦʣʦʛʦ-ʝʢʦʥʦʤʽʯʥʘ ʦʮʽʥʢʘ ʄʘʯʫʭʩʴʢʦʛʦ ʛʘʟʦʚʦʛʦ ʨʦʜʦʚʠʱʘ ʇʦʣʪʘʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʋʢʨʘʾʥʠ. ɿʚʽʪ / ɼʇ 
çʇʦʣʪʘʚʘ ʈɻʇè. ï ʇʦʣʪ., 2009. ï ʥ..1, 240ʩ. 4.ʆʙʦʩʥʦʚʘʥʠʝ ʧʦʜʩʯʝʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʢʘʨʙʦʥʘʪʥʳʭ 
ʦʪʣʦʞʝʥʠʡ ʥʠʞʥʝʛʦ ʚʠʟʝ-ʪʫʨʥʝ ʅʦʚʦʥʠʢʦʣʘʝʚʩʢʦʡ ʛʨʫʧʧʳ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʆʪʯʝʪ / ʋʢʨɻɻʈʀ. ï ʂ., 1986. 
5. ɻʝʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ ʪʘ ʧʽʜʨʘʭʫʥʦʢ ʟʘʧʘʩʽʚ ɺɺ ɹʦʛʘʪʦʡʩʴʢʦʛʦ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʦʛʦ ʨʦʜʦʚʠʱʘ. ɿʚʽʪ / ɼɻʇ 
çʇʦʣʪʘʚʥʘʬʪʦʛʘʟʛʝʦʣʦʛʽʷè, ʋʢʨɼɻʈɯ. ï ʃʴʚʽʚ-ʇʦʣʪʘʚʘ, 1994. ï ʪ.1, 303ʩ. 
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ʈɽɿʋʃʔʊɸʊʀ ʂʆʄʇʃɽʂʉʅʆɻʆ ɼʆʉʃɯɼɾɽʅʅʗ ʇɽʊʈʆʌɯɿʀʏʅʀʍ 

ɺʃɸʉʊʀɺʆʉʊɽʁ ɿʈɸɿʂɯɺ ɿɸʈɯʏʅʆɰ ʇʃʆʑɯ ɼʃʗ ʆʎɯʅʂʀ ɰʍ ʇɽʈʉʇɽʂʊʀɺʅʆʉʊɯ 
ʗʂ ʂʆʃɽʂʊʆʈɯɺ ʅɸʌʊʀ ʊɸ ɻɸɿʋ 

 
ɺʩʪʫʧ. ʋ ʥʘʰ ʯʘʩ ʦʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʛʝʦʣʦʛʦ-ʛʝʦʬʽʟʠʯʥʠʭ ʨʦʙʽʪ ʻ ʧʦʰʫʢʠ ʨʦʜʦʚʠʱ ʥʘʬʪʠ 

ʪʘ ʛʘʟʫ, ʪʦʤʫ ʧʝʨʝʜ ʥʘʫʢʦʚʮʷʤʠ ʜʫʞʝ ʯʽʪʢʦ ʩʪʦʾʪʴ ʧʨʦʙʣʝʤʘ ʧʦʰʫʢʫ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʷʢ 
ʪʨʘʜʠʮʽʡʥʠʭ, ʪʘʢ ʽ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣ ʚʫʛʣʝʚʦʜʥʽʚ. ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 
ʟʨʘʟʢʽʚ ɿʘʨʽʯʥʦʾ ʧʣʦʱʽ (ʇʽʚʜʝʥʥʠʡ ʙʦʨʪ ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʦʾ ʟʘʧʘʜʠʥʠ) ʟ ʤʝʪʦʶ ʚʠʚʯʝʥʥʷ ʾʭ 
ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʽ ʷʢ ʤʦʞʣʠʚʠʭ ʥʠʟʴʢʦʧʦʨʠʩʪʠʭ ʢʦʣʝʢʪʦʨʽʚ. 

ɼʣʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʚʟʷʪʽ ʟʨʘʟʢʠ ʢʝʨʥʫ ʟʽ ʩʚʝʨʜʣʦʚʠʥʠ ˉ 3ɸ (ʽʥʪʝʨʚʘʣ 
ʛʣʠʙʠʥ 3010-3022 ʤ) ʧʝʨʝʚʘʞʥʦ ʪʝʨʠʛʝʥʥʦʛʦ ʪʘ ʢʘʨʙʦʥʘʪʥʦʛʦ ʩʢʣʘʜʫ ʟ ʦʨʛʘʥʦʛʝʥʥʠʤʠ 
ʚʢʣʶʯʝʥʥʷʤʠ. ʇʨʠ ʣʽʪʦʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʽʯʥʦʤʫ ʚʠʚʯʝʥʥʽ ʟʨʘʟʢʽʚ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʤʘʢʨʦ- ʽ 
ʤʽʢʨʦʧʝʪʨʦʛʨʘʬʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʚʢʣʶʯʘʣʠ ʚ ʩʝʙʝ ʚʠʟʥʘʯʝʥʥʷ ʪʝʢʩʪʫʨʥʦ-ʩʪʨʫʢʪʫʨʥʠʭ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʨʦʜʠ ʪʘ ʾʾ ʤʽʥʝʨʘʣʦʛʽʯʥʦʛʦ ʩʢʣʘʜʫ. ʉʝʨʝʜ ʧʦʨʽʜ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʢʦʣʝʢʮʽʾ, 
ʧʝʨʝʚʘʞʘʶʪʴ ʧʽʩʢʦʚʠʢʠ, ʚʘʧʥʷʢʠ, ʦʨʛʘʥʦʛʝʥʥʽ ʚʘʧʥʷʢʠ. ɼʣʷ ʙʽʣʴʰʦʩʪʽ ʟ ʥʠʭ ʭʘʨʘʢʪʝʨʥʦʶ ʻ 
ʥʘʷʚʥʽʩʪʴ ʛʣʠʥʠʩʪʦʾ ʬʨʘʢʮʽʾ. 

ʋʩʽ ʧʝʪʨʦʬʽʟʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʚ ʧʝʪʨʦʬʽʟʠʯʥʽʡ ʣʘʙʦʨʘʪʦʨʽʾ ʛʝʦʣʦʛʽʯʥʦʛʦ 
ʬʘʢʫʣʴʪʝʪʫ ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʅʘ ʦʩʥʦʚʽ ʢʦʤʧʣʝʢʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʫʭʠʭ ʟʨʘʟʢʽʚ, ʘ ʪʘʢʦʞ ʟʨʘʟʢʽʚ, 
ʥʘʩʠʯʝʥʠʭ ʤʦʜʝʣʷʤʠ ʧʣʘʩʪʦʚʦʾ ʚʦʜʠ ʪʘ ʥʘʬʪʠ, ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʥʘʩʪʫʧʥʽ ʾʭ ʧʘʨʘʤʝʪʨʠ: 

1. ɺ ʫʤʦʚʘʭ ʘʪʤʦʩʬʝʨʥʦʛʦ ʪʠʩʢʫ: 
¶ ʛʫʩʪʠʥʘ (ʜʣʷ ʛʘʟʦʥʘʩʠʯʝʥʠʭ, ʚʦʜʦʥʘʩʠʯʝʥʠʭ ʽ ʩʫʭʠʭ ʧʦʨʽʜ);  
¶ ʢʦʝʬʽʮʽʻʥʪʠ ʧʦʨʠʩʪʦʩʪʽ ʪʘ ʧʨʦʥʠʢʥʦʩʪʽ; 
¶ ʧʠʪʦʤʠʡ ʝʣʝʢʪʨʠʯʥʠʡ ʦʧʽʨ, ʧʘʨʘʤʝʪʨʠ ʧʦʨʠʩʪʦʩʪʽ ʪʘ ʥʘʩʠʯʝʥʥʷ; 
¶ ʰʚʠʜʢʽʩʪʴ ʧʦʟʜʦʚʞʥʽʭ ʭʚʠʣʴ. 
2. ɺ ʫʤʦʚʘʭ ʟʤʽʥʥʦʛʦ ʛʽʜʨʦʩʪʘʪʠʯʥʦʛʦ ʪʠʩʢʫ: 
¶ ʝʣʝʢʪʨʠʯʥʠʡ ʦʧʽʨ; 
¶ ʰʚʠʜʢʽʩʪʴ ʧʦʟʜʦʚʞʥʽʭ ʭʚʠʣʴ. 
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ʧʨʷʤʠʡ ʭʽʜ

ʦʙʝʨʥʝʥʠʡ ʭʽʜ

 
ʈʠʩ.1. ɿʘʣʝʞʥʽʩʪʴ ʝʣʝʢʪʨʠʯʥʦʛʦ ʦʧʦʨʫ ʜʣʷ ʟʨʘʟʢʫ ʚʘʧʥʷʢʫ ˉ24 ʚʽʜ ʛʽʜʨʦʩʪʘʪʠʯʥʦʛʦ ʪʠʩʢʫ  

(ʜʣʷ ʧʨʷʤʦʛʦ ʪʘ ʦʙʝʨʥʝʥʦʛʦ ʭʦʜʫ) 



ʄʘʪʝʨʽʘʣʠ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 
çʈʆʃʔ ɺʀʑʀʍ ʅɸɺʏɸʃʔʅʀʍ ɿɸʂʃɸɼɯɺ ʋ ʈʆɿɺʀʊʂʋ ɻɽʆʃʆɻɯɰè, ʂʠʾʚ, 2014. ʏʘʩʪʠʥʘ ɯɯ 
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ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʙʦʪʠ ʘʚʪʦʨʘʤʠ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʪʨʦʬʽʟʠʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ, ʧʦʙʫʜʦʚʘʥʽ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʛʫʩʪʠʥʥʠʤʠ, ʻʤʥʽʩʥʠʤʠ, ʬʽʣʴʪʨʘʮʽʡʥʠʤʠ ʪʘ 
ʝʣʝʢʪʨʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʜʣʷ ʨʽʟʥʠʭ ʣʽʪʦʣʦʛʽʯʥʠʭ ʛʨʫʧ ʟʨʘʟʢʽʚ ʢʝʨʥʘ. ʆʢʨʽʤ ʪʦʛʦ, ʜʣʷ 
ʚʠʚʯʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʪʨʽʱʠʥʥʦ-ʧʦʨʦʚʦʛʦ ʧʨʦʩʪʦʨʫ ʪʘ ʧʘʨʘʤʝʪʨʽʚ ʟʨʘʟʢʽʚ ʢʝʨʥʫ ʚ ʧʣʘʩʪʦʚʠʭ 
ʫʤʦʚʘʭ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʰʚʠʜʢʦʩʪʽ ʧʦʟʜʦʚʞʥʽʭ ʭʚʠʣʴ ʪʘ ʝʣʝʢʪʨʠʯʥʦʛʦ ʦʧʦʨʫ ʟʘʣʝʞʥʦ ʚʽʜ 
ʧʨʠʢʣʘʜʝʥʦʛʦ ʜʦ ʥʠʭ ʪʠʩʢʫ (ʧʨʠʢʣʘʜ ʟʘʣʝʞʥʦʩʪʽ ʝʣʝʢʪʨʠʯʥʦʛʦ ʦʧʦʨʫ ʟʨʘʟʢʫ ʚʘʧʥʷʢʫ ˉ24 ʚʽʜ 
ʛʽʜʨʦʩʪʘʪʠʯʥʦʛʦ ʪʠʩʢʫ ʥʘʚʝʜʝʥʠʡ ʥʘ ʨʠʩ. 1). 

ɿʘ ʦʪʨʠʤʘʥʠʤʠ ʜʘʥʠʤʠ ʟ ʢʦʣʝʢʮʽʾ ʙʫʣʦ ʚʠʜʽʣʝʥʦ 8 ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ, ʷʢʽ 
ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʥʘʤʠ ʷʢ ʤʦʞʣʠʚʽ ʥʠʟʴʢʦʧʦʨʠʩʪʽ ʢʦʣʝʢʪʦʨʠ ʚʫʛʣʝʚʦʜʥʽʚ ʽ ʧʦʪʨʝʙʫʶʪʴ ʙʽʣʴʰ 
ʜʝʪʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ ʧʝʪʨʦʬʽʟʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʘ ʪʘʢʦʞ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʪʨʽʱʠʥʥʦ-ʧʦʨʦʚʦʛʦ 
ʧʨʦʩʪʦʨʫ. 

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʘʚʪʦʨʘʤʠ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʪʨʦʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 
ʢʦʣʝʢʮʽʾ ʟʨʘʟʢʽʚ ɿʘʨʽʯʥʦʾ ʧʣʦʱʽ ɼɼʟ. ɿʘ ʦʪʨʠʤʘʥʠʤʠ ʜʘʥʠʤʠ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʩʪʘʪʠʩʪʠʯʥʠʡ 
ʘʥʘʣʽʟ ʧʝʪʨʦʬʽʟʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʢʝʨʥʫ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʩʚʝʨʜʣʦʚʠʥʠ. ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ 
ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʦʮʽʥʢʠ ʪʨʽʱʠʥʥʦ-ʧʦʨʦʚʦʛʦ ʧʨʦʩʪʦʨʫ ʟʨʘʟʢʽʚ, ʘ ʪʘʢʦʞ 
ʜʣʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʥʠʟʴʢʦʧʦʨʠʩʪʠʭ ʢʦʣʝʢʪʦʨʽʚ ʥʘʬʪʠ ʽ ʛʘʟʫ. 

1. J.H.Schºn Physical properties of rocks, 2011 ï 494ʩ. 2. ʇʦʣʽʚʮʝʚ ɸ.ɺ., ʈʠʙʘʢ ʃ.ɸ., ʂʦʥʜʨʘʪʴʻʚʘ ʅ.ɸ. 
ʇʨʦʙʣʝʤʠ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʩʪʚʦʨʝʥʥʷ ʧʝʪʨʦʬʽʟʠʯʥʠʭ ʤʦʜʝʣʝʡ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʢʦʣʝʢʪʦʨʽʚ ʨʦʜʦʚʠʱ 
ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʦʾ ʟʘʧʘʜʠʥʠ, 2008. 3. ɿʚʽʪ ʧʨʦ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʫ ʨʦʙʦʪʫ çʆʙˇʨʫʥʪʫʚʘʥʥʷ ʧʝʨʩʧʝʢʪʠʚ 
ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽ ʇʽʚʜʝʥʥʦʛʦ ʙʦʨʪʫ ɼɼɿ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʥʘʧʨʷʤʢʽʚ ʧʦʜʘʣʴʰʠʭ ʧʦʰʫʢʦʚʦ-ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ 
ʨʦʙʽʪè (ɿʘʢʣʶʯʥʠʡ ʟʚʽʪ ʧʦ ʜʦʛʦʚʦʨʫ 14/187), ʂ.: 2003. 4. ʇʝʪʨʦʬʠʟʠʢʘ: ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ ʠʟʫʯʝʥʠʷ 
ʢʦʣʣʝʢʪʦʨʩʢʠʭ ʩʚʦʡʩʪʚ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʜʚʠʞʝʥʠʷ ʧʣʘʩʪʦʚʳʭ ʬʣʶʠʜʦʚ / ʇʝʨʝʚʦʜ ʩ ʘʥʛʣʠʡʩʢʦʛʦ. ï ʄ.: 
ʆʆʆ çʇʨʝʤʠʫʤ ʠʥʞʠʥʠʨʠʥʛè, 2009. ï 868ʩ. 
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ʉʊɺʆʈɽʅʅʗ ʂʆʄʇʃɽʂʉʅʆɰ ʄʆɼɽʃɯ ʃʆʂɸʃʔʅʆɻʆ ʇʈʆɻʅʆɿʋ 

ʅɸʌʊʆɻɸɿʆʅʆʉʅʆʉʊɯ ɺʀʗɺʃɽʅʀʍ ʊɸ ʇɯɼɻʆʊʆɺʃɽʅʀʍ ʉʊʈʋʂʊʋʈ 
ɹʆʈʀʉʃɸɺʆ-ʇʆʂʋʊʉʔʂʆɰ ɿʆʅʀ ʇɽʈɽɼʂɸʈʇɸʊʉʔʂʆɻʆ ʇʈʆɻʀʅʋ 

 
ɺ ʫʤʦʚʘʭ ʚʠʩʦʢʦʾ ʨʦʟʚʽʜʘʥʦʩʪʽ ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʭ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʚʩʝ ʙʽʣʴʰʝ ʝʢʦʥʦʤʽʯʥʝ 

ʟʥʘʯʝʥʥʷ ʤʘʻ ʧʠʪʘʥʥʷ ʥʝʜʦʧʫʱʝʥʥʷ ʧʦʜʘʣʴʰʦʛʦ ʩʧʘʜʫ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʪʢʫ, ʘ ʥʘʚʽʪʴ ʽ 
ʤʦʞʣʠʚʽʩʪʴ ʡʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʰʣʷʭʦʤ ʚʽʜʢʨʠʪʪʷ ʥʦʚʠʭ ʨʦʜʦʚʠʱ ʽ ʧʦʢʣʘʜʽʚ. ɺ ʪʦʡ ʯʘʩ ʷʢ ʚ 
ʫʤʦʚʘʭ ɿʘʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ, ʜʝ ʚʠʜʦʙʫʪʦʢ ʥʘʬʪʠ ʽ ʛʘʟʫ ʚʝʜʝʪʴʩʷ ʧʨʦʪʷʛʦʤ ʧʽʚʪʦʨʘ ʩʪʦʨʽʯʯʷ, 
ʚʠʨʽʰʠʪʠ ʮʶ ʧʨʦʙʣʝʤʫ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʢʦ.  

ʅʘ ʩʴʦʛʦʜʥʽ ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʰʣʷʭʽʚ ʾʾ ʚʠʨʽʰʝʥʥʷ ʻ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʪʘ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ (ʅɺɼɽ). ʆʜʥʘʢ, ʧʦʧʨʠ 
ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʤʘʡʞʝ ʚʩʽʭ ʚʠʜʽʚ ʅɺɼɽ ʚ ʋʢʨʘʾʥʽ, ʜʦʩʪʘʪʥʴʦ ʨʦʟʚʠʥʝʥʫ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʫ ʪʘ 
ʧʨʦʤʠʩʣʦʚʫ ʙʘʟʫ, ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʧʨʠʡʥʷʪʠʭ ʚ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʥʦʨʤʘʪʠʚʥʦ-ʟʘʢʦʥʦʜʘʚʯʠʭ ʘʢʪʽʚ 
ʯʘʩʪʢʘ ʅɺɼɽ ʫ ʝʥʝʨʛʝʪʠʯʥʦʤʫ ʙʘʣʘʥʩʽ ʢʨʘʾʥʠ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʥʘʯʥʦʶ. ʂʨʽʤ ʪʦʛʦ, ʩʫʯʘʩʥʝ 
ʚʝʜʝʥʥʷ ʧʦʰʫʢʦʚʦ-ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʢʣʘʩʠʯʥʽʡ ʤʝʪʦʜʦʣʦʛʽʾ ʧʦʰʫʢʽʚ 
ʧʦʢʣʘʜʽʚ ʚʫʛʣʝʚʦʜʥʽʚ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʝʭʥʽʯʥʠʭ ʤʝʪʦʜʽʚ ʧʦʰʫʢʫ, ʜʣʷ 
ʩʪʘʨʠʭ ʜʦʙʨʝ ʨʦʟʚʽʜʘʥʠʭ ʙʘʩʝʡʥʽʚ ʷʢ ʋʢʨʘʾʥʠ ʚʮʽʣʦʤʫ ʪʘʢ ʽ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʟʦʢʨʝʤʘ ʚʞʝ 
ʥʝ ʻ ʝʬʝʢʪʠʚʥʠʤ. 

ɺʽʜʧʦʚʽʜʥʦ, ʢʦʝʬʽʮʽʻʥʪ ʫʩʧʽʰʥʦʩʪʽ ʧʦʰʫʢʦʚʦ-ʨʦʟʚʽʜʦʚʘʣʴʥʦʛʦ ʙʫʨʽʥʥʷ ʻ ʥʘʜʪʦ ʥʠʟʴʢʠʤ ʽ 
ʩʢʣʘʜʘʻ ʣʠʰʝ 0,2-0,23 [1], ʚ ʪʦʡ ʯʘʩ, ʷʢ ʟʘ ʦʮʽʥʢʘʤʠ ʬʘʭʽʚʮʽʚ [2] ʨʝʩʫʨʩʥʘ ʙʘʟʘ ʪʨʘʜʠʮʽʡʥʠʭ 
ʧʦʢʣʘʜʽʚ ʚʫʛʣʝʚʦʜʥʽʚ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʧʨʦʜʦʚʞʫʻ ʟʘʣʠʰʘʪʠʩʴ ʟʥʘʯʥʦʶ. 



ʄʘʪʝʨʽʘʣʠ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 
çʈʆʃʔ ɺʀʑʀʍ ʅɸɺʏɸʃʔʅʀʍ ɿɸʂʃɸɼɯɺ ʋ ʈʆɿɺʀʊʂʋ ɻɽʆʃʆɻɯɰè, ʂʠʾʚ, 2014. ʏʘʩʪʠʥʘ ɯɯ 
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ʆʪʞʝ, ʥʘʷʚʥʽʩʪʴ ʚʝʣʠʢʦʾ ʢʽʣʴʢʽʩʪʴ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽ ʩʪʨʫʢʪʫʨ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ 
ʥʘ ʩʴʦʛʦʜʥʽ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʣʦʢʘʣʴʥʦʛʦ ʧʨʦʛʥʦʟʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʠʷʚʣʝʥʠʭ ʪʘ 
ʧʽʜʛʦʪʦʚʣʝʥʠʭ ʩʪʨʫʢʪʫʨ ʧʦʨʷʜ ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʟʦʥʘʣʴʥʦʛʦ ʪʘ 
ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʧʨʦʛʥʦʟʫ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽ ʩʪʨʫʢʪʫʨ ʧʦʨʦʜʞʫʶʪʴ ʥʘʛʘʣʴʥʫ ʥʝʦʙʭʽʜʥʽʩʪʴ 
ʩʪʚʦʨʝʥʥʷ ʥʦʚʽʪʥʽʭ ʤʦʜʝʣʝʡ ʧʨʦʛʥʦʟʫ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽ ʚʠʷʚʣʝʥʠʭ ʦʙôʻʢʪʽʚ, ʦʙˇʨʫʥʪʫʚʘʥʥʷ 
ʥʦʚʠʭ ʽ ʫʪʦʯʥʝʥʥʷ ʚʽʜʦʤʠʭ ʥʘʧʨʷʤʽʚ ʛʝʦʣʦʛʽʯʥʠʭ ʧʦʰʫʢʦʚʦ-ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ.  

ʄʠ ʚʚʘʞʘʻʤʦ, ʱʦ ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ï ʥʘʧʨʷʤʢʽʚ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʻ ʨʦʟʨʦʙʣʝʥʥʷ ʥʦʚʦʛʦ 
ʧʽʜʭʦʜʫ ʜʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽ ʥʘʜʨ ʥʘ ʥʦʚʽʡ ʪʝʦʨʝʪʠʯʥʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʽʡ ʦʩʥʦʚʽ 
ʦʮʽʥʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʣʦʢʘʣʴʥʠʭ ʩʪʨʫʢʪʫʨ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʱʝ ʜʦ ʧʦʯʘʪʢʫ ʚʝʜʝʥʥʷ 
ʧʦʰʫʢʦʚʦʛʦ ʙʫʨʽʥʥʷ, ʤʦʞʥʘ ʙʫʣʦ ʙ ʟʜʽʡʩʥʠʪʠ ʨʘʥʞʫʚʘʥʥʷ ʚʠʷʚʣʝʥʠʭ ʩʪʨʫʢʪʫʨ, ʥʘ ʧʨʦʜʫʢʪʠʚʥʽ 
ʪʘ ʥʝʧʨʦʜʫʢʪʠʚʥʽ, ʱʦ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʫʥʠʢʥʫʚʰʠ ʟʥʘʯʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʟʘʪʨʘʪ ʥʘ 
ʤʘʣʦʧʝʨʩʧʝʢʪʠʚʥʠʭ ʩʪʨʫʢʪʫʨʘʭ, ʟʥʘʯʥʦ ʟʙʽʣʴʰʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʛʝʦʣʦʛʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ 
ʰʣʷʭʦʤ ʾʭ ʥʘʡʙʽʣʴʰʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʦʙôʻʢʪʘʭ. 

ɺʨʘʭʦʚʫʶʯʠ ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʚʠʚʯʝʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ ɹʦʨʠʩʣʘʚʩʴʢʦ-ʇʦʢʫʪʩʴʢʦʾ ʟʦʥʠ 
ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʟʘʛʘʣʦʤ ʥʘʢʦʧʠʯʝʥʠʡ ʟʥʘʯʥʠʡ ʦʙôʻʤ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʛʝʦʣʦʛʽʯʥʫ 
ʙʫʜʦʚʫ ʽ ʥʘʬʪʦʛʘʟʦʥʦʩʥʽʩʪʴ ʩʪʨʫʢʪʫʨ ʚʢʘʟʫʻ ʥʘ ʧʨʠʥʮʠʧʦʚʫ ʤʦʞʣʠʚʽʩʪʴ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ 
ʟʘʜʘʯʽ ʤʝʪʦʜʘʤʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ. 

ɺʽʜʪʘʢ ʥʘʤʠ ʧʨʦʚʝʜʝʥʦ ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʦʩʦʙʣʠʚʦʩʪʝʡ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʪʘ ʭʘʨʘʢʪʝʨʫ 
ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽ ʣʦʢʘʣʴʥʠʭ ʩʪʨʫʢʪʫʨ ɹʦʨʠʩʣʘʚʩʴʢʦʛʦ, ɼʦʣʠʥʩʴʢʦʛʦ ʪʘ ʅʘʜʚʽʨʥʷʥʩʴʢʦʛʦ 
ʥʘʬʪʦʧʨʦʤʠʩʣʦʚʠʭ ʨʘʡʦʥʽʚ ɺʥʫʪʨʽʰʥʴʦʾ ʟʦʥʠ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ. ɿʘ ʜʦʧʦʤʦʛʦʶ 
ʤʝʪʦʜʽʚ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ʩʪʚʦʨʝʥʦ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʤʦʜʝʣʽ ʧʨʦʛʥʦʟʫ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽ ʟʘ 
ʧʦʧʝʨʝʜʥʴʦ ʚʠʟʥʘʯʝʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʣʦʢʘʣʴʥʠʭ ʩʪʨʫʢʪʫʨ ʪʘ ʚʠʟʥʘʯʝʥʦ ʩʪʫʧʽʥʴ ʚʧʣʠʚʫ 
ʢʦʞʥʦʛʦ ʽʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘ ʭʘʨʘʢʪʝʨ ʾʭ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʪʘʣʘ ʩʪʚʦʨʝʥʘ ʢʦʤʧʣʝʢʩʥʘ ʤʦʜʝʣʴ ʣʦʢʘʣʴʥʦʛʦ ʧʨʦʛʥʦʟʫ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʠʷʚʣʝʥʠʭ ʪʘ ʧʽʜʛʦʪʦʚʣʝʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʦʙôʻʢʪʽʚ ɺʥʫʪʨʽʰʥʴʦʾ ʟʦʥʠ 
ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʨʘʥʞʫʚʘʥʥʷ ʚʠʷʚʣʝʥʠʭ ʪʘ 
ʧʽʜʛʦʪʦʚʣʝʥʠʭ ʩʪʨʫʢʪʫʨ ʥʘ ʧʝʨʩʧʝʢʪʠʚʥʽ, ʤʘʣʦʧʝʨʩʧʝʢʪʠʚʥʽ ʪʘ ʙʝʟʧʝʩʧʝʨʩʧʝʢʪʠʚʥʽ.  

ɺʽʜʧʦʚʽʜʥʦ ʚʚʘʞʘʻʤʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʥʘʤʠ ʤʦʜʝʣʽ ʣʦʢʘʣʴʥʦʛʦ ʧʨʦʛʥʦʟʫ 
ʜʘʩʪʴ ʟʤʦʛʫ ʫʥʠʢʥʫʚʰʠ ʟʥʘʯʥʠʭ (ʥʝʚʠʧʨʘʚʜʘʥʠʭ) ʬʽʥʘʥʩʦʚʠʭ ʟʘʪʨʘʪ ʟʥʘʯʥʦ ʟʙʽʣʴʰʠʪʠ 
ʝʬʝʢʪʠʚʥʽʩʪʴ ʛʝʦʣʦʛʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʰʣʷʭʦʤ ʾʭ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 
ʦʙôʻʢʪʘʭ ʧʨʦʛʠʥʫ.  

 
1. ʄʘʥʶʢ ʄ.ɯ. ʆʮʽʥʢʘ ʫʩʧʽʰʥʦʩʪʽ ʛʝʦʣʦʛʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʫ ʤʝʞʘʭ ɹʦʨʠʩʣʘʚʩʴʢʦ-

ʇʦʢʫʪʩʴʢʦʾ ʟʦʥʠ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʪʘ ʦʢʨʝʩʣʝʥʥʷ ʥʘʧʨʷʤʢʽʚ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʝʬʝʢʪʠʚʥʦʩʪʽ 
/ ʈʦʟʚʽʜʢʘ ʪʘ ʨʦʟʨʦʙʢʘ ʥʘʬʪʦʚʠʭ ʽ ʛʘʟʦʚʠʭ ʨʦʜʦʚʠʱ. ï 2013. ï ˉ 3. ï ʉ.172-179. 2. ɺʫʣʴ ʄ.ɸ., 
ɻʘʚʨʠʣʢʦ ɺ.ʄ., ʇʦʣʫʭʪʦʚʠʯ ɹ.ʄ. ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʨʝʩʫʨʩʥʦʾ ʙʘʟʠ ʚʫʛʣʝʚʦʜʥʽʚ ʫ ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʭ ʨʝʛʽʦʥʘʭ 
ʋʢʨʘʾʥʠ / ɻʘʟ ʽ ʥʘʬʪʘ. ï 2006.ï ˉ11. ï ʉ. 32-36. 

 
ɹʨʘʞʥʠʢʦʚ ɸ.ɺ., ɼʦʚʞʝʥʢʦ ʅ.ʅ., ʄʠʥʢʠʥ ɸ.ʅ., 

ɹʘʨʥʘʰʦʚʘ ɼ.ʉ., ɼʤʠʪʨʠʝʚʘ ʅ.ʀ., ʂʫʚʘʥʜʳʢʦʚʘ ɺ.ɸ., 
ʀʥʩʪʠʪʫʪ ʥʝʬʪʠ ʠ ʛʘʟʘ 

ʌɻɸʆʋ ɺʇʆ çʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, 
ʈʦʩʩʠʷ, 660001, ʛ. ʂʨʘʩʥʦʷʨʩʢ, ʘ/ʷ 16142,  

e-mail: multypha@mail.ru 
 

ʈɸɿʈɸɹʆʊʂɸ ɹʋʈʆɺʆʁ ʋʉʊɸʅʆɺʂʀ ʉ ɸʅʂɽʈɸʄʀ ʌʈʀʂʎʀʆʅʅʆɻʆ ʊʀʇɸ 
 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʚʝʜʢʘ ʠ ʜʦʙʳʯʘ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ (ʚ ʯʘʩʪʥʦʩʪʠ, ʥʝʬʪʠ ʠ ʛʘʟʘ) 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʙʫʨʦʚʳʭ ʫʩʪʘʥʦʚʦʢ ʠ ʙʫʨʦʚʳʭ ʩʪʘʥʢʦʚ, ʚ 
ʢʦʪʦʨʳʭ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʩʝʚʦʛʦ ʫʩʠʣʠʷ ʥʘ ʙʫʨʦʚʫʶ ʢʦʣʦʥʥʫ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʭʘʥʠʟʤʳ ʧʦʜʘʯʠ 
ʙʫʨʦʚʦʛʦ ʩʪʘʚʘ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ: ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ, ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʝ, ʟʫʙʯʘʪʦ-ʨʝʝʯʥʳʝ, 
ʢʘʥʘʪʥʳʝ, ʚʠʥʪʦʚʳʝ, ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʚʠʥʪʦʚʳʝ ʠ ʧʦʨʰʥʝʚʳʝ. ʇʦʩʣʝʜʥʠʝ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 
ʧʥʝʚʤʘʪʠʯʝʩʢʠʝ, ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ [1]. 

ʆʜʥʠʤ ʠʟ ʥʝʜʦʩʪʘʪʢʦʚ ʚʩʝʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʙʫʨʦʚʳʭ ʫʩʪʘʥʦʚʦʢ ʠ ʩʪʘʥʢʦʚ (ʥʝʟʘʚʠʩʠʤʦ ʦʪ 
ʪʠʧʘ ʤʝʭʘʥʠʟʤʘ ʧʦʜʘʯʠ) ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʫʩʠʣʠʝ ʧʦʜʘʯʠ 



ʄʘʪʝʨʽʘʣʠ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 
çʈʆʃʔ ɺʀʑʀʍ ʅɸɺʏɸʃʔʅʀʍ ɿɸʂʃɸɼɯɺ ʋ ʈʆɿɺʀʊʂʋ ɻɽʆʃʆɻɯɰè, ʂʠʾʚ, 2014. ʏʘʩʪʠʥʘ ɯɯ 
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ʙʫʨʦʚʦʛʦ ʩʪʘʚʘ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʜʘʥʦ ʚ ʜʘʥʥʦʡ ʙʫʨʦʚʦʡ ʫʩʪʘʥʦʚʢʝ (ʩʪʘʥʢʝ), 
ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʤʘʩʩʦʡ ʙʫʨʦʚʦʡ ʫʩʪʘʥʦʚʢʠ (ʩʪʘʥʢʘ) ʠ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʩ ʧʦʩʣʝʜʥʝʡ: ʯʝʤ ʵʪʘ 
ʤʘʩʩʘ ʚʳʰʝ, ʪʝʤ ʙʦʣʴʰʝʝ ʤʘʢʩʠʤʘʣʴʥʦʝ ʦʩʝʚʦʝ ʫʩʠʣʠʝ ʥʘ ʙʫʨʦʚʫʶ ʢʦʣʦʥʥʫ ʤʦʞʝʪ ʙʳʪʴ 
ʦʙʝʩʧʝʯʝʥʦ [1]. 

ʄʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʦʩʝʚʦʝ ʫʩʠʣʠʝ ʥʘ ʙʫʨʦʚʦʡ ʩʪʘʚ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʜʘʥʦ 
ʜʘʥʥʦʡ ʙʫʨʦʚʦʡ ʫʩʪʘʥʦʚʢʦʡ (ʩʪʘʥʢʦʤ), ʦʛʨʘʥʠʯʠʚʘʝʪ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʙʫʨʦʚʦʡ ʫʩʪʘʥʦʚʢʠ 
(ʩʪʘʥʢʘ) ʧʦ ʪʘʢʠʤ ʧʘʨʘʤʝʪʨʘʤ, ʢʘʢ ʢʨʝʧʦʩʪʴ ʠ ʙʫʨʠʤʦʩʪʴ ʛʦʨʥʦʡ ʧʦʨʦʜʳ. 

ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ ʙʫʨʦʚʦʡ ʫʩʪʘʥʦʚʢʠ (ʩʪʘʥʢʘ) ʚ ʧʨʠʥʮʠʧʝ ʧʦʟʚʦʣʷʝʪ 
ʨʘʩʰʠʨʠʪʴ ʦʙʣʘʩʪʴ ʝʝ ʧʨʠʤʝʥʝʥʠʷ ʧʦ ʫʢʘʟʘʥʥʳʤ ʚʳʰʝ ʧʘʨʘʤʝʪʨʘʤ ʛʦʨʥʦʡ ʧʦʨʦʜʳ (ʧʨʠ ʜʘʥʥʦʤ 
ʪʠʧʝ ʤʝʭʘʥʠʟʤʘ ʧʦʜʘʯʠ ʙʫʨʦʚʦʛʦ ʩʪʘʚʘ). ʆʜʥʘʢʦ ʚʦʟʨʘʩʪʘʥʠʝ ʵʪʦʡ ʤʘʩʩʳ ʥʝʠʟʙʝʞʥʦ ʧʨʠʚʦʜʠʪ ʢ 
ʧʦʚʳʰʝʥʠʶ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʙʫʨʦʚʦʡ ʫʩʪʘʥʦʚʢʠ (ʩʪʘʥʢʘ), ʘ ʪʘʢʞʝ ʢ ʫʭʫʜʰʝʥʠʶ 
ʮʝʣʦʛʦ ʨʷʜʘ ʜʨʫʛʠʭ ʝʝ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʪʘʢʠʭ, ʢʘʢ ʤʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ 
ʪʷʛʦʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʙʫʨʦʚʦʡ ʫʩʪʘʥʦʚʢʠ, ʟʘʪʨʘʪʳ ʥʘ ʝʝ 
ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ, ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʪ.ʜ.). 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʷʚʣʷʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʙʫʨʦʚʳʭ 
ʫʩʪʘʥʦʚʦʢ (ʩʪʘʥʢʦʚ) ʧʦ ʪʘʢʠʤ ʧʘʨʘʤʝʪʨʘʤ, ʢʘʢ ʢʨʝʧʦʩʪʴ ʠ ʙʫʨʠʤʦʩʪʴ ʛʦʨʥʦʡ ʧʦʨʦʜʳ, ʠ ʧʨʠ ʵʪʦʤ 
ʫʣʫʯʰʝʥʠʝ ʨʷʜʘ ʠʭ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʫʩʠʣʠʷ ʧʦʜʘʯʠ 
ʙʫʨʦʚʦʛʦ ʩʪʘʚʘ ʠ /ʠʣʠ ʫʤʝʥʴʰʝʥʠʷ ʤʘʩʩʳ ʙʫʨʦʚʦʡ ʫʩʪʘʥʦʚʢʠ (ʩʪʘʥʢʘ). 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʧʨʝʜʣʦʞʝʥʦ ʩʣʝʜʫʶʱʝʝ ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ [2, 3].  
ɺʦ-ʧʝʨʚʳʭ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʣʘʪʬʦʨʤʫ ʙʫʨʦʚʦʡ ʫʩʪʘʥʦʚʢʠ (ʩʪʘʥʢʘ) ʦʙʦʨʫʜʦʚʘʪʴ ʜʚʫʤʷ 

ʟʘʢʨʝʧʣʝʥʥʳʤʠ ʥʘ ʥʝʡ ʘʥʢʝʨʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʬʨʠʢʮʠʦʥʥʦʛʦ ʪʠʧʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ ʦʜʥʦʡ 
ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʩ ʙʫʨʦʚʦʡ ʤʘʯʪʦʡ ʧʦ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ ʦʪ ʤʘʯʪʳ. 

ɺʦ-ʚʪʦʨʳʭ, ʩʥʘʙʜʠʪʴ ʙʫʨʦʚʫʶ ʤʘʯʪʫ ʙʫʨʦʚʦʡ ʫʩʪʘʥʦʚʢʠ (ʩʪʘʥʢʘ) ʜʚʫʤʷ ʤʥʦʛʦʬʘʟʥʳʤʠ 
ʘʩʠʥʭʨʦʥʥʳʤʠ ʠʥʚʝʨʪʦʨʥʳʤʠ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘʤʠ ʩ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʯʘʩʪʦʪʥʦ-
ʬʘʟʥʦʧʦʣʶʩʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ï ʣʠʥʝʡʥʳʤ ʧʨʠʚʦʜʦʤ ʧʦʜʘʯʠ ʠ ʧʨʠʚʦʜʦʤ ʚʨʘʱʝʥʠʷ ʙʫʨʦʚʦʛʦ 
ʩʪʘʚʘ, ʢʦʪʦʨʳʝ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʩ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ ʯʘʩʪʦʪʳ, ʠ ʩ ʙʣʦʢʦʤ ʫʧʨʘʚʣʝʥʠʷ. 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʘʥʢʝʨʥʘʷ ʙʫʨʦʚʘʷ ʫʩʪʘʥʦʚʢʘ ʩ ʘʥʢʝʨʘʤʠ ʬʨʠʢʮʠʦʥʥʦʛʦ ʪʠʧʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ.1. 

 
ʈʠʩ.1. ɸʥʢʝʨʥʘʷ ʙʫʨʦʚʘʷ ʫʩʪʘʥʦʚʢʘ ʩ ʘʥʢʝʨʘʤʠ ʬʨʠʢʮʠʦʥʥʦʛʦ ʪʠʧʘ: 1 ï ʘʥʢʝʨʥʳʝ ʫʩʪʨʦʡʩʪʚʘ 
ʬʨʠʢʮʠʦʥʥʦʛʦ ʪʠʧʘ, 2 ï ʧʣʘʪʬʦʨʤʘ, 3 ï ʙʫʨʦʚʘʷ ʤʘʯʪʘ, 4 ï ʤʥʦʛʦʬʘʟʥʳʡ ʘʩʠʥʭʨʦʥʥʳʡ ʠʥʚʝʨʪʦʨʥʳʡ 
ʵʣʝʢʪʨʦʧʨʠʚʦʜ ʚʨʘʱʝʥʠʷ ʙʫʨʦʚʦʛʦ ʩʪʘʚʘ, 5 ï ʤʥʦʛʦʬʘʟʥʳʡ ʘʩʠʥʭʨʦʥʥʳʡ ʠʥʚʝʨʪʦʨʥʳʡ ʵʣʝʢʪʨʦʧʨʠʚʦʜ 
ʧʦʜʘʯʠ ʙʫʨʦʚʦʛʦ ʩʪʘʚʘ, 6 ï ʜʠʟʝʣʴ-ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ, 7 ï ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʯʘʩʪʦʪʳ, 8 ï ʙʫʨʦʚʦʡ ʩʥʘʨʷʜ,  
9 ï ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ. 



ʄʘʪʝʨʽʘʣʠ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 
çʈʆʃʔ ɺʀʑʀʍ ʅɸɺʏɸʃʔʅʀʍ ɿɸʂʃɸɼɯɺ ʋ ʈʆɿɺʀʊʂʋ ɻɽʆʃʆɻɯɰè, ʂʠʾʚ, 2014. ʏʘʩʪʠʥʘ ɯɯ 
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ʆʩʥʘʱʝʥʠʝ ʧʣʘʪʬʦʨʤʳ ʙʫʨʦʚʦʡ ʫʩʪʘʥʦʚʢʠ (ʩʪʘʥʢʘ) ʜʚʫʤʷ ʘʥʢʝʨʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ 
ʬʨʠʢʮʠʦʥʥʦʛʦ ʪʠʧʘ, ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʚ ʦʜʥʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʩ ʙʫʨʦʚʦʡ ʤʘʯʪʦʡ ʧʦ 
ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ ʦʪ ʤʘʯʪʳ, ʠ ʢʨʝʧʣʝʥʠʝ ʩ ʠʭ ʧʦʤʦʱʴʶ ʙʫʨʦʚʦʡ ʫʩʪʘʥʦʚʢʠ ʢ ʧʦʨʦʜʝ ʧʦʟʚʦʣʷʝʪ 
ʩʦʟʜʘʚʘʪʴ ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʶʱʝʝ ʫʩʠʣʠʝ, ʧʨʝʧʷʪʩʪʚʫʶʱʝʝ ʦʪʨʳʚʫ ʧʣʘʪʬʦʨʤʳ ʙʫʨʦʚʦʡ 
ʫʩʪʘʥʦʚʢʠ ʦʪ ʧʦʨʦʜʳ ʧʨʠ ʧʦʜʘʯʝ ʙʫʨʦʚʦʛʦ ʩʥʘʨʷʜʘ ʚ ʟʘʙʦʡ, ʘ ʪʝʤ ʩʘʤʳʤ ï ʧʦʚʳʰʘʪʴ 
ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʫʩʠʣʠʝ ʧʦʜʘʯʠ ʙʫʨʦʚʦʛʦ ʩʪʘʚʘ, ʦʛʨʘʥʠʯʝʥʥʦʝ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʘʥʢʝʨʥʳʭ 
ʫʩʪʨʦʡʩʪʚ ʤʘʩʩʦʡ ʙʫʨʦʚʦʡ ʫʩʪʘʥʦʚʢʠ, ʥʘ ʚʝʣʠʯʠʥʫ, ʨʘʚʥʫʶ ʩʫʤʤʘʨʥʦʡ ʩʠʣʝ ʩʮʝʧʣʝʥʠʷ ʦʙʦʠʭ 
ʘʥʢʝʨʥʳʭ ʫʩʪʨʦʡʩʪʚ ʩ ʧʦʨʦʜʦʡ. 

ʉʥʠʞʝʥʠʝ ʤʘʩʩʦʛʘʙʘʨʠʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʙʫʨʦʚʦʡ ʫʩʪʘʥʦʚʢʠ ʠ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʦʤ 
ʙʫʨʝʥʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʚʫʭ ʤʥʦʛʦʬʘʟʥʳʭ ʘʩʠʥʭʨʦʥʥʳʭ ʠʥʚʝʨʪʦʨʥʳʭ 
ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʚ ʩ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʯʘʩʪʦʪʥʦ-ʬʘʟʥʦʧʦʣʶʩʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ï ʣʠʥʝʡʥʦʛʦ 
ʧʨʠʚʦʜʘ ʧʦʜʘʯʠ, ʩʦʟʜʘʶʱʝʛʦ ʫʩʠʣʠʝ ʧʦʜʘʯʠ ʙʫʨʦʚʦʛʦ ʩʥʘʨʷʜʘ ʚ ʟʘʙʦʡ, ʠ ʧʨʠʚʦʜʘ ʚʨʘʱʝʥʠʷ 
ʙʫʨʦʚʦʛʦ ʩʪʘʚʘ, ʩʦʟʜʘʶʱʝʛʦ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʙʫʨʦʚʦʛʦ ʩʥʘʨʷʜʘ, ʠ ʠʩʢʣʶʯʝʥʠʷ ʠʟ ʢʦʥʩʪʨʫʢʮʠʠ 
ʫʩʪʘʥʦʚʢʠ ʢʘʥʘʪʥʦ-ʧʦʣʠʩʧʘʩʥʦʡ ʩʠʩʪʝʤʳ ʧʦʜʘʯʠ ʠ ʧʦʥʠʞʘʶʱʝʛʦ ʨʝʜʫʢʪʦʨʘ, ʧʝʨʝʜʘʶʱʝʛʦ 
ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʙʫʨʦʚʦʤʫ ʩʥʘʨʷʜʫ [4, 5]. 

ʇʨʠʤʝʥʝʥʠʝ ʨʝʛʫʣʠʨʫʝʤʳʭ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʚ ʧʦʜʘʯʠ ʠ ʚʨʘʱʝʥʠʷ ʙʫʨʦʚʦʛʦ ʩʪʘʚʘ ʧʦʟʚʦʣʷʝʪ 
ʠʟʤʝʥʷʪʴ ʩʢʦʨʦʩʪʴ ʠ ʫʩʠʣʠʝ ʧʦʜʘʯʠ, ʘ ʪʘʢʞʝ ʩʢʦʨʦʩʪʴ ʠ ʤʦʤʝʥʪ ʚʨʘʱʝʥʠʷ ʙʫʨʦʚʦʛʦ ʩʥʘʨʷʜʘ, ʠ 
ʪʝʤ ʩʘʤʳʤ ï ʨʝʛʫʣʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʙʫʨʝʥʠʷ. 

 
1. ʈʷʙʯʠʢʦʚ ʉ.ʗ., ɼʝʣʴʚʘ ɺ.ɸ., ʏʫʙʠʢ ʇ.ʉ. ʇʨʘʢʪʠʢʫʤ  ʧʦ ʙʫʨʦʚʳʤ ʤʘʰʠʥʘʤ ʠ ʤʝʭʘʥʠʟʤʘʤ. ʋʯʝʙʥʦʝ 

ʧʦʩʦʙʠʝ. ʊʦʤʩʢ: ʀʟʜ-ʚʦ ʊʦʤʩʢ. ʧʦʣʠʪʝʭʥ. ʫʥ-ʪʘ, 2007. 118ʩ. 2. ɹʨʘʞʥʠʢʦʚ ɸ.ɺ., ɹʝʣʦʟʝʨʦ ʀ.ʈ. ɹʫʨʦʚʘʷ 
ʫʩʪʘʥʦʚʢʘ. ʇʘʪʝʥʪ ʈʌ ˉ RU 116559 U1, ʜʘʪʘ ʧʨʠʦʨʠʪʝʪʘ 19.12.2011 ʛ., ʜʘʪʘ ʧʫʙʣʠʢʘʮʠʠ 27.05.2012 ʛ.     
3. ɹʨʘʞʥʠʢʦʚ ɸ.ɺ., ɼʦʚʞʝʥʢʦ ʅ.ʅ. ɸʥʢʝʨʥʘʷ ʙʫʨʦʚʘʷ ʫʩʪʘʥʦʚʢʘ ʩ ʘʥʢʝʨʘʤʠ ʬʨʠʢʮʠʦʥʥʦʛʦ ʪʠʧʘ // 
ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ, ˉ 6 (ʧʨʠʣʦʞʝʥʠʝ çʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠè), 2012 ʛ., ʩ. 26.          
4. Brazhnikov A.V., and Dovzhenko N.N.: ñControl Potentials and Advantages of Multiphase AC Drivesò, 
Proceedings of the 29th Annual IEEE Power Electronics Specialists Conference ñPESC ó98ò, Fukuoka, Japan, 
May 17-22, 1998, vol. 2, pp. 2108-2114. 5. Brazhnikov A.V., and Belozerov I.R.: ñOver-Phase Control of 
Inverter Multiphase AC Linear Drivesò, Journal ñMechatronicsò, Elsevier Publishing Company, vol. 23, issue 2, 
March 2013, pp. 227-232. 
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ʇʈʆ ʉʊɸʊʀʉʊʀʏʅɽ ʄʆɼɽʃʖɺɸʅʅʗ ʉɽʁʉʄɯʏʅʆɻʆ ʐʋʄʋ ʋ 
ʏʆʊʀʈʀɺʀʄɯʈʅɯʁ ʆɹʃɸʉʊɯ ɿʄɯʅʅʀʍ ɼʃʗ ɺʀɿʅɸʏɽʅʅʗ ʏɸʉʊʆʊʅʀʍ 

ʍɸʈɸʂʊɽʈʀʉʊʀʂ ɻɽʆʃʆɻɯʏʅʆɻʆ ʉɽʈɽɼʆɺʀʑɸ  
 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʘ ʤʝʪʘ ʨʦʙʦʪʠ. ʈʝʘʣʽʟʘʮʽʾ ʯʠʩʝʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʧʘʜʢʦʚʠʭ ʧʦʣʽʚ ʫ 
ʯʦʪʠʨʠʚʠʤʽʨʥʽʡ ʦʙʣʘʩʪʽ ʟʤʽʥʥʠʭ ʚʘʞʣʠʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘ ʧʨʘʢʪʠʮʽ ʜʣʷ ʚʠʜʽʣʝʥʥʷ 
ʩʝʡʩʤʽʯʥʦʛʦ ʰʫʤʫ ʚʽʜ ʟʦʚʥʽʰʥʴʦʛʦ ʚʧʣʠʚʫ ʽ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʦʮʽʥʢʠ 
ʯʘʩʪʦʪʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʝʦʣʦʛʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʪʨʠʚʠʤʽʨʥʽʡ ʦʙʣʘʩʪʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 
ɺʢʘʟʘʥʽ ʦʮʽʥʢʠ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʙʫʜʽʚʥʠʮʪʚʽ ʦʙ'ʻʢʪʽʚ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʟ ʤʝʪʦʶ 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʩʧʦʨʫʜ. 

ʈʦʟʛʣʷʥʫʪʦ ʟʘʜʘʯʫ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʨʝʘʣʽʟʘʮʽʡ ʚʠʧʘʜʢʦʚʠʭ ʧʦʣʽʚ ʟ ʦʙʤʝʞʝʥʠʤ 
ʩʧʝʢʪʨʦʤ, ʷʢʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʯʘʩʫ ʪʘ ʟʘʜʘʥʽ ʚ ʪʨʠʚʠʤʽʨʥʽʡ ʧʨʦʩʪʦʨʦʚʽʡ ʦʙʣʘʩʪʽ. ʇʦʙʫʜʦʚʘʥʦ 
ʤʦʜʝʣʴ ʪʘ ʥʘ ʦʩʥʦʚʽ ʦʮʽʥʦʢ ʧʦʭʠʙʦʢ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʪʘʢʠʭ ʚʠʧʘʜʢʦʚʠʭ 
ʧʦʣʽʚ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʘʣʛʦʨʠʪʤ ʜʣʷ ʯʠʩʝʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʨʝʘʣʽʟʘʮʽʡ ʧʦʣʽʚ, ʘʜʝʢʚʘʪʥʠʭ 
ʨʝʘʣʽʟʘʮʽʷʤ ʰʫʤʫ ʩʝʡʩʤʦʛʨʘʤ. 

ʄʦʜʝʣʴ ʪʘ ʘʣʛʦʨʠʪʤ. ʇʨʠ ʩʪʘʪʠʩʪʠʯʥʦʤʫ ʤʦʜʝʣʶʚʘʥʥʽ ʩʧʦʩʪʝʨʝʞʝʥʠʭ ʰʫʤʽʚ ʩʝʡʩʤʦʛʨʘʤ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʤʝʪʦʜ, ʨʦʟʨʦʙʣʝʥʠʡ ʥʘ ʦʩʥʦʚʽ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʨʦʟʢʣʘʜʫ [5]. ɺʢʘʟʘʥʦ ʨʦʟʢʣʘʜ ʫ 
ʤʦʜʠʬʽʢʦʚʘʥʠʡ ʨʷʜ ʂʦʪʝʣʴʥʠʢʦʚʘ-ʐʝʥʥʦʥʘ ʜʣʷ ʪʘʢʠʭ ʚʠʧʘʜʢʦʚʠʭ ʧʦʣʽʚ ʪʘ ʦʪʨʠʤʘʥʦ ʦʮʽʥʢʠ ʾʭ 



ʄʘʪʝʨʽʘʣʠ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 
çʈʆʃʔ ɺʀʑʀʍ ʅɸɺʏɸʃʔʅʀʍ ɿɸʂʃɸɼɯɺ ʋ ʈʆɿɺʀʊʂʋ ɻɽʆʃʆɻɯɰè, ʂʠʾʚ, 2014. ʏʘʩʪʠʥʘ ɯɯ 
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ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʯʘʩʪʢʦʚʠʤʠ ʩʫʤʘʤʠ ʮʴʦʛʦ ʨʦʟʢʣʘʜʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
ʨʝʟʫʣʴʪʘʪʽʚ [2, 3]. ʅʘ ʦʩʥʦʚʽ ʪʘʢʦʛʦ ʨʦʟʢʣʘʜʫ ʧʦʙʫʜʦʚʘʥʦ ʤʦʜʝʣʴ ʛʘʫʩʩʽʚʩʴʢʦʛʦ ʦʜʥʦʨʽʜʥʦʛʦ ʟʘ 
ʯʘʩʦʤ ʪʘ ʦʜʥʦʨʽʜʥʦʛʦ ʽʟʦʪʨʦʧʥʦʛʦ ʟʘ ʧʨʦʩʪʦʨʦʚʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ʚʠʧʘʜʢʦʚʦʛʦ ʧʦʣʷ ),,,( jqrx t  
ʥʘ R³R3 ʟ ʦʙʤʝʞʝʥʠʤ ʩʧʝʢʪʨʦʤ, ʟʦʩʝʨʝʜʞʝʥʠʤ ʥʘ ʽʥʪʝʨʚʘʣʽ [- ww ~,~ ], ʫ ʚʠʛʣʷʜʽ : 

(1) 
ʜʝ w  ï ʙʫʜʴ-ʷʢʝ ʯʠʩʣʦ: ww ~> ,  

ī ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʛʘʫʩʩʽʚʩʴʢʠʭ ʚʠʧʘʜʢʦʚʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʫʤʦʚʘʤ:  

 
           (2) 

ʇʨʠʯʦʤʫ, { }),(~
rstbm - ī ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʦʜʘʪʥʴʦ ʚʠʟʥʘʯʝʥʠʭ ʷʜʝʨ ʥʘ R³R+, ʷʢʽ ʤʦʞʥʘ 

ʦʙʯʠʩʣʠʪʠ ʟʘ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʤ ʩʧʝʢʪʨʦʤ  ʚʠʧʘʜʢʦʚʦʛʦ ʧʦʣʷ ),,,( jqrx t  ʪʘ ʜʣʷ 
ʷʢʠʭ ʚʠʢʦʥʫʻʪʴʩʷ ʪʘʢʘ ʫʤʦʚʘ: . ɺʦʥʠ ʤʘʶʪʴ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 

     (3) 

ʜʝ   ī ʬʫʥʢʮʽʷ ɹʝʩʩʝʣʷ ʧʝʨʰʦʛʦ ʨʦʜʫ ʧʦʨʷʜʢʫ  . 
ʉʬʦʨʤʫʣʴʦʚʘʥʦ ʘʣʛʦʨʠʪʤ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʨʝʘʣʽʟʘʮʽʡ ʪʘʢʠʭ ʚʠʧʘʜʢʦʚʠʭ ʧʦʣʽʚ 

),,,( jqrx t  ʟ ʛʘʫʩʩʽʚʩʴʢʠʤ ʨʦʟʧʦʜʽʣʦʤ, ʚ ʷʢʦʤʫ ʚʠʙʠʨʘʻʤʦ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʝʦʙʭʽʜʥʦʾ ʪʦʯʥʦʩʪʽ 
Ů>0, ʥʘʪʫʨʘʣʴʥʽ ʯʠʩʣʘ N ʪʘ ʄ ʜʣʷ ʤʦʜʝʣʽ (1) ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʩʪʫʧʥʦʾ ʥʝʨʽʚʥʦʩʪʽ: 

      (4) 

ʜʝ   ïʧʦʣʷʨʥʠʡ ʨʘʜʽʫʩ   ï ʙʫʜʴ-ʷʢʝ ʬʽʢʩʦʚʘʥʝ ʯʠʩʣʦ, ʷʢʝ ʟʘʜʦʚʦʣʴʥʷʻ ʫʤʦʚʽ: 
 , 

  

ʇʦʪʽʤ ʦʙʯʠʩʣʶʻʤʦ ʚʠʨʘʟ (1) ʫ ʟʘʜʘʥʽʡ ʪʦʯʮʽ  ʧʽʜʩʪʘʚʣʷʶʯʠ ʚ 
ʥʴʦʛʦ ʚʠʟʥʘʯʝʥʽ ʟʘ ʥʝʨʽʚʥʽʩʪʶ  (4) ʚʝʣʠʯʠʥʠ N ʽ ʄ ʪʘ ʟʤʦʜʝʣʴʦʚʘʥʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 
ʛʘʫʩʩʽʚʩʴʢʠʭ ʚʠʧʘʜʢʦʚʠʭ ʚʝʣʠʯʠʥ  
(  ï ʬʽʢʩʦʚʘʥʠʡ ʧʦʣʷʨʥʠʡ ʨʘʜʽʫʩ), ʱʦ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʫʤʦʚʘʤ (2). ʊʘʢʘ ʟʛʝʥʝʨʦʚʘʥʘ ʨʝʘʣʽʟʘʮʽʷ 
ʚʠʧʘʜʢʦʚʦʛʦ ʧʦʣʷ ),,,( jqrx t  ʥʘ ʩʽʪʮʽ ʪʦʯʦʢ ʦʙʣʘʩʪʽ  ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʥʘ 
ʘʜʝʢʚʘʪʥʽʩʪʴ ʜʘʥʠʤ ʮʴʦʛʦ ʚʠʧʘʜʢʦʚʦʛʦ ʧʦʣʷ ʰʣʷʭʦʤ ʧʦʨʽʚʥʷʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʇʨʠʢʣʘʜ ʯʠʩʝʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ɺ ʮʴʦʤʫ ʧʨʠʢʣʘʜʽ ʨʦʟʛʣʷʥʫʪʦ ʧʨʘʢʪʠʯʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʨʦʟʨʦʙʣʝʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʪʘ ʤʦʜʝʣʽ (1) ʜʣʷ ʯʠʩʝʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʨʝʘʣʽʟʘʮʽʡ ʚʠʧʘʜʢʦʚʠʭ 
ʧʦʣʽʚ  ʽʟ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʶ ʢʦʨʝʣʷʮʽʡʥʦʶ ʬʫʥʢʮʽʻʶ . ʇʨʠ 
ʤʦʜʝʣʶʚʘʥʥʽ ʚʠʧʘʜʢʦʚʠʭ ʧʦʣʽʚ ʽʟ ʪʘʢʦʶ ʢʦʨʝʣʷʮʽʻʶ ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʴ ʧʽʜʭʦʜʦʤ [4], ʷʢʠʡ 
ʨʦʟʜʽʣʷʻ ʧʨʦʩʪʦʨʦʚʫ ʪʘ ʯʘʩʦʚʫ ʢʦʤʧʦʥʝʥʪʠ ʟʘ ʧʨʘʚʠʣʦʤ ʜʦʙʫʪʢʫ-ʩʫʤʠ: 

.    (5) 
ʜʝ ʢʦʝʬʽʮʽʻʥʪʠ  
ʇʨʦʩʪʦʨʦʚʫ ʢʦʨʝʣʷʮʽʡʥʫ ʬʫʥʢʮʽʶ  ʫ ʚʠʨʘʟʽ (5) ʙʫʣʦ ʚʠʙʨʘʥʦ ʫ ʚʠʛʣʷʜʽ ʬʫʥʢʮʽʾ ʪʠʧʫ 

ʂʦʰʽ ʪʘ ʯʘʩʦʚʫ ʢʦʨʝʣʷʮʽʡʥʫ ʬʫʥʢʮʽʶ  ʫ ʚʠʛʣʷʜʽ ʬʫʥʢʮʽʾ ʙʝʩʩʝʣʝʚʦʛʦ ʪʠʧʫ. 
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ɼʣʷ ʛʨʘʬʽʯʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʟʤʦʜʝʣʴʦʚʘʥʠʭ ʨʝʘʣʽʟʘʮʽʡ ʚʠʧʘʜʢʦʚʦʛʦ ʧʦʣʷ ),,,( jqrx t ʙʫʣʦ 

ʧʦʙʫʜʦʚʘʥʦ ʚ ʪʦʯʢʘʭ 2001;,1;01,0 ==³= NNkktk  ʛʨʘʬʽʢ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʫ  
(ʨʠʩʫʥʦʢ 1 ʘ)) ʪʘ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʠ Surfer, ʢʘʨʢʘʩʥʫ ʧʦʚʝʨʭʥʶ x(0, ) ʥʘ ʩʽʪʮʽ 

ʪʦʯʦʢ ʧʣʦʱʠʥʠ ùú
ø

éê
èÍÍ p
p

j 2...,,
10
2,0],0.1...,,1.0,0.0[r , ʷʢʘ ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 1 b). 
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ʈʠʩ. 1. ɿʦʙʨʘʞʝʥʥʷ ʟʽʤʽʪʦʚʘʥʠʭ ʨʝʘʣʽʟʘʮʽʡ a) ʧʨʦʮʝʩʫ , ʜʝ ʯʘʩ ʩʧʦʩʪʝʨʝʞʝʥʥʷ t ʚʽʜ 0 ʜʦ 20 
ʩʝʢʫʥʜ; b) ʚʠʧʘʜʢʦʚʦʛʦ ʧʦʣʷ x(0, )  ʽʟ ʢʦʨʝʣʷʮʽʡʥʦʶ ʬʫʥʢʮʽʻʶ ʪʠʧʫ ʂʦʰʽ. 

 
ʉʧʝʢʪʨʘʣʴʥʠʡ ʘʥʘʣʽʟ ʚʠʜʽʣʝʥʦʛʦ ʪʘ ʟʛʝʥʝʨʦʚʘʥʦʛʦ ʰʫʤʫ. ʆʮʽʥʢʠ ʯʘʩʪʦʪʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʝʦʣʦʛʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʦʙʣʘʩʪʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʧʽʜ ʙʫʜʽʚʝʣʴʥʠʤʠ 
ʤʘʡʜʘʥʯʠʢʘʤʠ) ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʰʣʷʭʦʤ ʨʦʟʨʘʭʫʥʢʫ ʪʘ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʽʚ ʘʤʧʣʽʪʫʜʥʦʛʦ ʪʘ 
ʬʘʟʦʚʦʛʦ ʩʧʝʢʪʨʽʚ ʰʫʤʽʚ ʚ ʩʝʡʩʤʦʛʨʘʤʘʭ ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ. ʈʦʟʨʘʭʫʥʢʠ ʧʨʦʚʦʜʠʣʠʩʷ 
ʧʨʷʤʠʤ ʩʧʦʩʦʙʦʤ [1], ʪʦʙʪʦ ʤʝʪʦʜʦʤ ʧʝʨʽʦʜʦʛʨʘʤ. 

ɺʠʩʥʦʚʢʠ. ʈʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʦʜʥʦʨʽʜʥʠʭ ʟʘ ʯʘʩʦʤ, 
ʦʜʥʦʨʽʜʥʠʭ ʽʟʦʪʨʦʧʥʠʭ ʟʘ ʪʨʠʚʠʤʽʨʥʠʤʠ ʧʨʦʩʪʦʨʦʚʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ʚʠʧʘʜʢʦʚʠʭ ʧʦʣʽʚ ʟ 
ʦʙʤʝʞʝʥʠʤ ʩʧʝʢʪʨʦʤ, ʷʢʽ ʧʨʦʽʣʶʩʪʨʦʚʘʥʦ ʥʘ ʧʨʠʢʣʘʜʽ ʛʝʥʝʨʫʚʘʥʥʷ ʨʝʘʣʽʟʘʮʽʡ ʰʫʤʫ 
ʩʝʡʩʤʦʛʨʘʤ ʦʙʣʘʩʪʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚ ʪʨʠʚʠʤʽʨʥʦʤʫ ʧʨʦʩʪʦʨʽ. ʊʘʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʜʦʚʞʝʥʥʷʤ  
ʥʘʧʨʷʤʢʫ [3, 5] ʽ ʻ ʚʘʞʣʠʚʠʤ ʜʦʧʦʚʥʝʥʥʷʤ ʜʦ ʤʝʪʦʜʽʚ ʄʦʥʪʝ-ʂʘʨʣʦ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ 
ʛʝʦʣʦʛʽʾ [7]. 

 
1. ɹʘʪ ʄ. ʉʧʝʢʪʨʘʣʴʥʳʡ ʘʥʘʣʠʟ ʚ ʛʝʦʬʠʟʠʢʝ. ʇʝʨ. ʩ ʘʥʛʣ. - ʄ.: ʅʝʜʨʘ, 1980. ï 535ʩ. 2. ɺʠʞʚʘ ɿ.ʆ. 

ʉʪʘʪʠʩʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʧʘʜʢʦʚʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʧʦʣʽʚ. - ʂ.: ʆʙʨʽʾ, 2011. ï 388ʩ. 3. ɺʠʞʚʘ ɿ.ʆ. 
ʉʪʘʪʠʩʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʩʝʡʩʤʽʯʥʦʛʦ ʰʫʤʫ ʫ ʯʦʪʠʨʠʚʠʤʽʨʥʽʡ ʦʙʣʘʩʪʽ ʟʤʽʥʥʠʭ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 
ʯʘʩʪʦʪʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʝʦʣʦʛʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ // ɺʽʩʥ ʂʠʾʚ. ʫʥ-ʪʫ. ɻʝʦʣʦʛʽʷ. ï 2013. - ˉ 61. 4. 
ɼʝʤʴʷʥʦʚ ɺ.ɺ., ʉʘʚʝʣʴʝʚʘ ɽ.ɸ. ɻʝʦʩʪʘʪʠʩʪʠʢʘ. ʇʦʜ ʨʝʜ. ɸʨʫʪʶʥʷʥʘ ʈ.ɺ. ʄ.: ʅʘʫʢʘ. 2010. - 327ʩ. 5. 
ʂʝʥʜʟʝʨʘ ʆ.ɺ., ɺʠʞʚʘ ɿ.ʆ., ʌʝʜʦʨʝʥʢʦ ʂ.ɺ., ɺʠʞʚʘ ɸ.ʉ. ɺʠʟʥʘʯʝʥʥʷ ʯʘʩʪʦʪʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 
ʛʝʦʣʦʛʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʽʜ ʙʫʜʽʚʝʣʴʥʠʤʠ ʤʘʡʜʘʥʯʠʢʘʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 
ʩʝʡʩʤʽʯʥʦʛʦ ʰʫʤʫ ʥʘ ʧʨʠʢʣʘʜʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʚ ʤ. ʆʜʝʩʽ // ɺʽʩʥ ʂʠʾʚ. ʫʥ-ʪʫ. ɻʝʦʣʦʛʽʷ. ï 2012. - ˉ58. 6. 
ʗʜʨʝʥʢʦ ʄ.ʀ. ʉʧʝʢʪʨʘʣʴʥʘʷ ʪʝʦʨʠʷ ʩʣʫʯʘʡʥʳʭ ʧʦʣʝʡ. - ʂ., 1980. 7. Chiles J.P., Delfiner P. Geostatistics: 
Modeling Spatial Uncertainty. John Wiley & Sons, Inc. New York, Toronto, 2009 - 720 p.  
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ʊʘʨʘʩʦʚʩʢʦʝ ʜʘʡʢʦʚʦʝ ʧʦʣʝ (ʊɼʇ) ʥʘʭʦʜʠʪʩʷ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʅʦʚʦʫʢʨʘʠʥʩʢʦʛʦ 

ʛʨʘʥʠʪʦʠʜʥʦʛʦ ʤʘʩʩʠʚʘ ʥʝʩʢʦʣʴʢʦ ʩʝʚʝʨʥʝʝ ɹʦʙʨʠʥʝʮʢʦʛʦ ʜʘʡʢʦʚʦʛʦ ʧʦʷʩʘ, ʚʳʜʝʣʷʝʤʦʛʦ [3] ʚ 
ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʀʥʛʫʣʴʩʢʦʛʦ ʤʝʛʘʙʣʦʢʘ (ʀʄɹ) ʋʢʨʘʠʥʩʢʦʛʦ ʱʠʪʘ. ɹʘʟʠʪʦʚʳʝ ʜʘʡʢʠ ʊɼʇ 
ʠʤʝʶʪ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʝ ʧʨʦʩʪʠʨʘʥʠʝ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʝʢʫʱʠʤ ʧʦʣʦʞʝʥʠʝʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 
ʨʘʟʨʳʚʥʳʤ ʥʘʨʫʰʝʥʠʷʤ ɻʣʦʜʦʩʩʢʦʡ ʟʦʥʳ ʨʘʟʣʦʤʦʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ. ʆʥʠ 
ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʚ ʚʠʜʝ ʢʨʫʪʦʧʘʜʘʶʱʠʭ ʠ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʪʝʣ ʤʦʱʥʦʩʪʴʶ ʦʪ ʜʝʩʷʪʢʦʚ 
ʩʘʥʪʠʤʝʪʨʦʚ ʜʦ ʧʝʨʚʳʭ ʜʝʩʷʪʢʦʚ ʤʝʪʨʦʚ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʠʤʝʝʪ ʟʦʥʘʣʴʥʦʝ ʩʪʨʦʝʥʠʝ ʩ 
ʧʦʩʪʝʧʝʥʥʳʤ ʧʝʨʝʭʦʜʦʤ ʦʪ ʪʦʥʢʦʟʝʨʥʠʩʪʳʭ ʨʘʟʥʦʩʪʝʡ ʫ ʢʦʥʪʘʢʪʦʚ ʜʦ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʭ 
ʧʦʨʬʠʨʦʚʠʜʥʳʭ ï ʚ ʮʝʥʪʨʘʣʴʥʳʭ ʯʘʩʪʷʭ ʜʘʝʢ. ɺʤʝʱʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ʜʣʷ ʜʘʝʢ ʊɼʇ ʷʚʣʷʶʪʩʷ 
ʛʨʘʥʠʪʳ ʥʦʚʦʫʢʨʘʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ (PR1nu). ʍʘʨʘʢʪʝʨ ʢʦʥʪʘʢʪʦʚ ʩ ʛʨʘʥʠʪʘʤʠ ʧʨʷʤʦʣʠʥʝʡʥʳʡ, 
ʠʥʦʛʜʘ ʠʟʚʠʣʠʩʪʳʡ, ʩ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ ʘʬʠʨʦʚʳʤʠ ʟʦʥʘʤʠ ʟʘʢʘʣʢʠ ʚ ʙʦʢʦʚʳʭ ʯʘʩʪʷʭ ʜʘʝʢ [2]. 
ʅʘ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʘʡʢʠ ʊɼʇ ʥʠʛʜʝ ʥʝ ʦʙʥʘʞʘʶʪʩʷ. ɺ 2010 ʛʦʜʫ ʦʥʠ ʙʳʣʠ ʚʩʢʨʳʪʳ 
ʛʣʫʙʦʢʠʤʠ ʩʢʚʘʞʠʥʘʤʠ, ʧʨʦʙʫʨʝʥʥʳʤʠ ʵʢʩʧʝʜʠʮʠʝʡ ˉ 46 ʂʇ çʂʠʨʦʚʛʝʦʣʦʛʠʷè ʚ ʨʘʡʦʥʝ 
ʩ. ʊʘʨʘʩʦʚʢʘ ʄʘʣʦʚʠʩʢʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʂʠʨʦʚʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʂʨʘʪʢʦʝ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʝ 
ʦʧʠʩʘʥʠʝ ʜʠʘʙʘʟʦʚ ʠ ʘʧʦʜʠʘʙʘʟʦʚʳʭ ʤʝʪʘʩʦʤʘʪʠʪʦʚ ʊɼʇ ʧʨʠʚʝʜʝʥʦ ʚ ʧʫʙʣʠʢʘʮʠʠ [2]. 
ɺʦʟʤʦʞʥʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʢʝʨʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʢʚʘʞʠʥ ˉ 74ʬ, 65ʜ, 66ʜ, 58ʜ 
ʙʳʣʘ ʣʶʙʝʟʥʦ ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʛʝʦʣʦʛʘʤʠ ʵʢʩʧʝʜʠʮʠʠ ˉ 46 ʀʚʘʥʦʚʳʤ ɹ.ʅ. ʠ ʄʠʭʘʣʴʯʝʥʢʦ ʀ.ʀ., 
ʢʦʪʦʨʳʤ ʘʚʪʦʨʳ ʚʳʨʘʞʘʶʪ ʠʩʢʨʝʥʥʶʶ ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴ. ɺʳʧʦʣʥʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, 
ʯʪʦ ʩʨʝʜʠ ʠʟʫʯʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʨʝʦʙʣʘʜʘʶʪ ʦʩʥʦʚʥʳʝ ʛʠʧʘʙʠʩʩʘʣʴʥʳʝ ʧʦʨʦʜʳ ʠʟ ʩʝʤʝʡʩʪʚʘ 
ʜʦʣʝʨʠʪʦʚ. ɺʩʝ ʦʥʠ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʧʦʜʚʝʨʞʝʥʳ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʤ 
ʧʦʩʪʤʘʛʤʘʪʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ. 

ʅʘʠʤʝʥʝʝ ʠʟʤʝʥʝʥʥʳʝ ʜʦʣʝʨʠʪʳ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʩʢʚʘʞʠʥʝ ˉ 74ʬ (ʛʣʫʙʠʥʳ 538,0-554,9 ʤ). 
ʄʘʢʨʦʩʢʦʧʠʯʝʩʢʠ ʵʪʦ ʩʝʨʳʝ ʧʦʨʦʜʳ ʩ ʷʚʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʩʨʝʜʥʝʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʦʡ, 
ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ ʙʝʩʧʦʨʷʜʦʯʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʩʚʝʪʣʦ-ʩʝʨʳʤʠ ʣʝʡʩʪʘʤʠ ʧʣʘʛʠʦʢʣʘʟʘ 
ʨʘʟʤʝʨʦʤ 1-5 ʤʤ, ʧʨʦʤʝʞʫʪʢʠ ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʚʳʧʦʣʥʝʥʳ ʪʝʤʥʦʮʚʝʪʥʳʤʠ ʤʠʥʝʨʘʣʘʤʠ. ʇʦʜ 
ʤʠʢʨʦʩʢʦʧʦʤ ʜʦʣʝʨʠʪʳ ʦʙʥʘʨʫʞʠʚʘʶʪ ʧʦʣʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ ʦʬʠʪʦʚʫʶ ʩʪʨʫʢʪʫʨʫ, 
ʦʧʨʝʜʝʣʷʝʤʫʶ ʨʝʟʢʠʤ ʠʜʠʦʤʦʨʬʠʟʤʦʤ ʧʣʘʛʠʦʢʣʘʟʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʠʨʦʢʩʝʥʫ. ɻʣʘʚʥʳʝ 
ʧʦʨʦʜʦʦʙʨʘʟʫʶʱʠʝ ʤʠʥʝʨʘʣʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʤ ʧʣʘʛʠʦʢʣʘʟʦʤ ʠ ʢʣʠʥʦʧʠʨʦʢʩʝʥʦʤ. 
ʆʙʳʯʥʳʤ ʚʪʦʨʦʩʪʝʧʝʥʥʳʤ ʤʠʥʝʨʘʣʦʤ ʷʚʣʷʝʪʩʷ ʠʣʴʤʝʥʠʪ. ɺ ʘʢʮʝʩʩʦʨʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʪʘʢʞʝ 
ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʠʪʘʥʦʤʘʛʥʝʪʠʪ, ʧʠʨʠʪ, ʧʠʨʨʦʪʠʥ, ʭʘʣʴʢʦʧʠʨʠʪ, ʩʬʘʣʝʨʠʪ, ʮʠʨʢʦʥ, ʙʘʜʝʣʣʝʠʪ. 
ʉʨʝʜʠ ʚʪʦʨʠʯʥʳʭ ʤʠʥʝʨʘʣʦʚ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳ ʪʘʣʴʢ, ʣʫʯʠʩʪʳʝ ʘʤʬʠʙʦʣʳ, ʙʠʦʪʠʪ, 
ʛʠʜʨʦʩʣʶʜʘ, ʤʘʛʥʝʪʠʪ. ʄʝʥʝʝ ʨʘʟʚʠʪʳ ʘʣʴʙʠʪ ʠ ʢʚʘʨʮ.  

ʇʣʘʛʠʦʢʣʘʟ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʧʨʝʦʙʣʘʜʘʝʪ ʥʘʜ ʚʩʝʤʠ ʦʩʪʘʣʴʥʳʤʠ ʤʠʥʝʨʘʣʘʤʠ. ɺ ʦʪʜʝʣʴʥʳʭ 
ʦʙʨʘʟʮʘʭ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʜʦʩʪʠʛʘʝʪ 65-70 %. ʃʝʡʩʪʦʚʠʜʥʳʝ ʢʨʠʩʪʘʣʣʳ ʧʣʘʛʠʦʢʣʘʟʘ, ʨʘʟʤʝʨʦʤ 
1-5 ʤʤ ʧʦ ʜʣʠʥʥʦʡ ʦʩʠ, ʠʤʝʶʪ ʙʝʩʧʦʨʷʜʦʯʥʫʶ ʦʨʠʝʥʪʠʨʦʚʢʫ. ʇʦʜ ʤʠʢʨʦʩʢʦʧʦʤ ʚ ʧʨʦʭʦʜʷʱʝʤ 
ʩʚʝʪʝ ʦʥʠ ʯʠʩʪʳʝ ʥʝʟʘʤʫʪʥʝʥʥʳʝ ʚʪʦʨʠʯʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ. ɺ ʩʢʨʝʱʝʥʥʳʭ ʥʠʢʦʣʷʭ ʧʨʦʷʚʣʷʶʪ 
ʦʪʯʝʪʣʠʚʦʝ ʧʦʣʠʩʠʥʪʝʪʠʯʝʩʢʦʝ ʜʚʦʡʥʠʢʦʚʘʥʠʝ. ʄʠʢʨʦʟʦʥʜʦʚʳʤ ʘʥʘʣʠʟʦʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʭ 
ʦʩʥʦʚʥʦʩʪʴ ʢʦʣʝʙʣʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ An36-73, ʦʙʥʘʨʫʞʠʚʘʷ ʦʙʳʯʥʫʶ ʜʣʷ ʧʣʘʛʠʦʢʣʘʟʦʚ 
ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜ ʧʨʷʤʫʶ ʟʦʥʘʣʴʥʦʩʪʴ ʟʝʨʝʥ. ʀʭ ʩʦʩʪʘʚ ʠʟʤʝʥʷʝʪʩʷ ʦʪ ʙʠʪʦʚʥʠʪʘ An70-71 ï ʚ 
ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʷʜʨʘʭ, ʜʦ ʘʥʜʝʟʠʥʘ An36-50 ï ʚʦ ʚʥʝʰʥʠʭ ʦʙʦʣʦʯʢʘʭ. ʅʘʠʙʦʣʝʝ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʨʝʜʠ ʧʣʘʛʠʦʢʣʘʟʦʚ ʣʘʙʨʘʜʦʨʳ An52-69. ʄʝʩʪʘʤʠ ʧʣʘʛʠʦʢʣʘʟ ʥʝʟʥʘʯʠʪʝʣʴʥʦ 
ʟʘʪʨʦʥʫʪ ʧʨʝʥʠʪʠʟʘʮʠʝʡ. 

ʇʠʨʦʢʩʝʥ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʫʩʪʫʧʘʝʪ ʧʣʘʛʠʦʢʣʘʟʫ. ʆʙʳʯʥʦ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 15 ʜʦ 
20 %. ʆʥ ʧʨʝʜʩʪʘʚʣʝʥ ʣʠʰʴ ʤʦʥʦʢʣʠʥʥʦʡ ʨʘʟʥʦʩʪʴʶ. ʂʩʝʥʦʤʦʨʬʥʳʝ ʟʝʨʥʘ ʧʠʨʦʢʩʝʥʘ ʦʙʳʯʥʦ 



ʄʘʪʝʨʽʘʣʠ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 
çʈʆʃʔ ɺʀʑʀʍ ʅɸɺʏɸʃʔʅʀʍ ɿɸʂʃɸɼɯɺ ʋ ʈʆɿɺʀʊʂʋ ɻɽʆʃʆɻɯɰè, ʂʠʾʚ, 2014. ʏʘʩʪʠʥʘ ɯɯ 
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ʚʳʧʦʣʥʷʶʪ ʠʥʪʝʨʩʪʠʮʠʠ ʤʝʞʜʫ ʣʝʡʩʪʘʤʠ ʧʣʘʛʠʦʢʣʘʟʘ. ʇʦʜ ʤʠʢʨʦʩʢʦʧʦʤ ʚ ʦʜʥʦʤ ʥʠʢʦʣʝ 
ʧʠʨʦʢʩʝʥ ʠʤʝʝʪ ʙʣʝʜʥʳʡ ʢʦʨʠʯʥʝʚʘʪʳʡ ʦʪʪʝʥʦʢ. ɺ ʩʢʨʝʱʝʥʥʳʭ ʥʠʢʦʣʷʭ ʟʘʯʘʩʪʫʶ ʦʥ 
ʦʙʥʘʨʫʞʠʚʘʝʪ ʚʦʣʥʠʩʪʦʝ ʫʛʘʩʘʥʠʝ. ʄʠʢʨʦʟʦʥʜʦʤ ʫʩʪʘʥʦʚʣʝʥʳ ʟʥʘʯʠʪʝʣʴʥʳʝ ʚʘʨʠʘʮʠʠ 
ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʠʨʦʢʩʝʥʦʚ ʦʪ ʧʠʞʦʥʠʪʘ  Wo12-13 En42-60 ʜʦ ʩʫʙʢʘʣʴʮʠʝʚʦʛʦ ʘʚʛʠʪʘ Wo17-24 
En44-55 ʠ ʘʚʛʠʪʘ Wo26-39 En25-53. ʇʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʩʠʤʤʝʪʨʠʯʝʩʢʘʷ ʟʦʥʘʣʴʥʦʩʪʴ 
ʧʠʨʦʢʩʝʥʦʚʳʭ ʟʝʨʝʥ ʚʜʦʣʴ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʦʪ ʙʦʣʝʝ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 
ʧʠʞʦʥʠʪʘ ʜʦ ʘʚʛʠʪʘ. 

ʉʦʜʝʨʞʘʥʠʝ ʠʣʴʤʝʥʠʪʘ ʦʙʳʯʥʦ ʩʦʩʪʘʚʣʷʝʪ 1-2 %. ʆʥ ʦʙʨʘʟʫʝʪ ʫʧʣʦʱʝʥʥʳʝ ʩʢʝʣʝʪʥʳʝ 
ʢʨʠʩʪʘʣʣʳ ʨʘʟʤʝʨʦʤ 0,1-0,5 ʤʤ. ʄʠʢʨʦʟʦʥʜʦʚʳʤ ʘʥʘʣʠʟʦʤ ʫʩʪʘʥʦʚʣʝʥ ʩʣʝʜʫʶʱʠʡ ʩʦʩʪʘʚ 
ʠʣʴʤʝʥʠʪʘ Ilm84-94 Hʝm3-12 Py2-4. ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʠʟʫʯʝʥʥʳʭ ʠʣʴʤʝʥʠʪʦʚ ʷʚʣʷʝʪʩʷ 
ʥʘʣʠʯʠʝ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʧʣʘʩʪʠʥʯʘʪʳʭ ʚʢʣʶʯʝʥʠʡ ʨʫʜʥʦʛʦ ʤʠʥʝʨʘʣʘ, ʚʝʨʦʷʪʥʦ ï ʛʝʤʘʪʠʪʘ, 
ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʚ ʧʣʦʩʢʦʩʪʠ (0001). ʊʠʪʘʥʦʤʘʛʥʝʪʠʪ ʚʪʦʨʦʡ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʨʫʜʥʳʡ 
ʤʠʥʝʨʘʣ ʚ ʜʦʣʝʨʠʪʘʭ. ɽʛʦ ʩʦʜʝʨʞʘʥʠʝ ʥʝ ʧʨʝʚʳʰʘʝʪ 1 %. ʆʥ ʦʙʨʘʟʫʝʪ ʟʝʨʥʘ ʥʝʧʨʘʚʠʣʴʥʦʡ, ʘ 
ʪʘʢʞʝ ʢʫʙʠʯʝʩʢʦʡ ʬʦʨʤʳ ʩ ʯʘʩʪʠʯʥʦ ʢʦʨʨʦʜʠʨʦʚʘʥʥʳʤʠ ʛʨʘʥʷʤʠ. ʄʝʩʪʘʤʠ ʪʠʪʘʥʦʤʘʛʥʝʪʠʪ 
ʬʦʨʤʠʨʫʝʪ ʪʦʥʢʠʝ ʧʨʝʨʳʚʠʩʪʳʝ ʥʘʨʦʩʪʳ ʥʘ ʠʣʴʤʝʥʠʪʝ. ʇʦʜ ʵʣʝʢʪʨʦʥʥʳʤ ʤʠʢʨʦʩʢʦʧʦʤ ʦʥ 
ʦʙʳʯʥʦ ʦʙʥʘʨʫʞʠʚʘʝʪ ʨʝʰʝʪʯʘʪʫʶ ʤʠʢʨʦʩʪʨʫʢʪʫʨʫ ʩ ʵʢʩʦʣʶʮʠʦʥʥʳʤʠ ʣʘʤʝʣʷʤʠ ʠʣʴʤʝʥʠʪʘ. 
ʉʦʜʝʨʞʘʥʠʝ ʧʠʨʨʦʪʠʥʘ ʠ ʧʠʨʠʪʘ ʩʦʧʦʩʪʘʚʠʤʦ ʩ ʩʦʜʝʨʞʘʥʠʷʤʠ ʪʠʪʘʥʦʤʘʛʥʝʪʠʪʘ. ʆʪʤʝʯʘʶʪʩʷ 
ʢʘʢ ʧʝʨʚʠʯʥʳʝ ʠʜʠʦʤʦʨʬʥʳʝ ʢʨʠʩʪʘʣʣʳ ʩʫʣʴʬʠʜʦʚ ʞʝʣʝʟʘ, ʪʘʢ ʠ ʚʪʦʨʠʯʥʳʝ ʤʠʢʨʦʟʝʨʥʠʩʪʳʝ 
ʘʛʨʝʛʘʪʳ, ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ ʧʩʝʚʜʦʤʦʨʬʦʟʘʤ ʧʦ ʦʣʠʚʠʥʫ. 

ʉʦʙʩʪʚʝʥʥʦ ʦʣʠʚʠʥ ʚ ʜʦʣʝʨʠʪʘʭ ʦʪʩʫʪʩʪʚʫʝʪ. ʆʜʥʘʢʦ ʦʙʳʯʥʳʤʠ ʷʚʣʷʶʪʩʷ ʭʘʨʘʢʪʝʨʥʳʝ 
ʩʢʦʧʣʝʥʠʷ ʚʪʦʨʠʯʥʳʭ ʤʠʥʝʨʘʣʦʚ ï ʪʘʣʴʢʘ, ʣʫʯʠʩʪʳʭ ʘʤʬʠʙʦʣʦʚ, ʤʘʛʥʝʪʠʪʘ ʠ ʩʫʣʴʬʠʜʦʚ 
ʞʝʣʝʟʘ, ʠʤʝʶʱʠʝ ʩʚʦʝʦʙʨʘʟʥʫʶ ʧʝʪʝʣʴʯʘʪʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʧʦʣʥʳʝ 
ʧʩʝʚʜʦʤʦʨʬʦʟʳ ʧʦ ʦʣʠʚʠʥʫ. ʀʭ ʩʦʜʝʨʞʘʥʠʝ ʠʟʨʝʜʢʘ ʧʨʝʚʳʰʘʝʪ 10 %. 

ʅʘʠʙʦʣʝʝ ʠʟʤʝʥʝʥʥʳʝ ʨʘʟʥʦʩʪʠ ʜʘʡʢʦʚʳʭ ʧʦʨʦʜ ʊɼʇ ï ʜʠʘʙʘʟʳ, ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʢʝʨʥʝ 
ʩʢʚʘʞʠʥ ˉ 74ʬ (ʛʣʫʙʠʥʳ 371,9-372,7 ʤ), 65ʜ (ʛʣʫʙʠʥʘ 126,5 ʤ), 66ʜ (ʛʣʫʙʠʥʘ 175,4-175,8 ʤ), 
58ʜ (ʛʣʫʙʠʥʘ 447,6 ʤ), ʄʘʢʨʦʩʢʦʧʠʯʝʩʢʠ ʵʪʦ ʧʦʨʦʜʳ ʪʝʤʥʦ-ʩʝʨʦʛʦ, ʪʝʤʥʦ-ʟʝʣʝʥʦʛʦ ʜʦ ʯʝʨʥʦʛʦ 
ʮʚʝʪʘ ʩ ʤʝʣʢʦʟʝʨʥʠʩʪʦʡ ʘʬʠʨʦʚʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʦʪ ʩʣʘʙʦ ʜʦ ʩʠʣʴʥʦ ʪʨʝʱʠʥʦʚʘʪʳʭ. ʊʨʝʱʠʥʳ 
ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʚ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʦʪ 10Ü ʜʦ 90Ü ʢ ʦʩʠ ʢʝʨʥʘ ʠ ʚʳʧʦʣʥʝʥʳ ʛʣʠʥʢʦʡ ʪʨʝʥʠʷ, 
ʩʫʣʴʬʠʜʘʤʠ ʠ ʢʘʨʙʦʥʘʪʘʤʠ. ʆʪ ʚʳʰʝʦʧʠʩʘʥʥʳʭ ʜʦʣʝʨʠʪʦʚ ʦʥʠ ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʝʝ 
ʤʝʣʢʦʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠ ʠʩʯʝʟʥʦʚʝʥʠʝʤ ʧʝʨʚʠʯʥʦʛʦ ʧʠʨʦʢʩʝʥʘ. ʇʦ ʤʠʢʨʦʩʪʨʫʢʪʫʨʥʳʤ 
ʦʩʦʙʝʥʥʦʩʪʷʤ ʨʘʟʣʠʯʘʶʪʩʷ ʢʘʢ ʤʠʥʠʤʫʤ ʜʚʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʜʠʘʙʘʟʦʚ: ʘʧʦʜʦʣʝʨʠʪʦʚʳʝ ʠ 
ʘʧʦʙʘʟʘʣʴʪʦʚʳʝ. ʇʝʨʚʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʝʣʠʢʪʦʚʦʡ ʦʬʠʪʦʚʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʚʪʦʨʳʝ ï 
ʨʝʣʠʢʪʦʚʦʡ ʠʥʪʝʨʩʝʨʪʘʣʴʥʦʡ. ɸʧʦʙʘʟʘʣʴʪʦʚʳʝ ʜʠʘʙʘʟʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʟʦʥ ʟʘʢʘʣʢʠ 
ʥʝʢʦʪʦʨʳʭ ʜʘʝʢ, ʦʙʥʘʨʫʞʠʚʘʶʪ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ 
ʧʦʩʪʤʘʛʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ï ʭʣʦʨʠʪʠʟʘʮʠʠ, ʢʘʨʙʦʥʘʪʠʟʘʮʠʠ ʠ ʘʤʬʠʙʦʣʠʟʘʮʠʠ. 

ɺ ʮʝʣʦʤ ʠʟʫʯʝʥʥʳʝ ʦʙʨʘʟʮʳ ʜʦʣʝʨʠʪʦʚ ʊɼʇ ʧʦ ʮʝʣʦʤʫ ʨʷʜʫ ʤʠʥʝʨʘʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʭ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʜʦʙʥʳ ʦʣʠʚʠʥʦʚʳʤ ʜʦʣʝʨʠʪʘʤ ʈʦʟʘʥʦʚʩʢʦʛʦ ʜʘʡʢʦʚʦʛʦ ʧʦʣʷ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ 
ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʀʄɹ. ɼʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʳ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʩʪʝʧʝʥʴ ʧʦʩʪʤʘʛʤʘʪʠʯʝʩʢʠʭ 
ʠʟʤʝʥʝʥʠʡ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʭʦʨʦʰʘʷ ʩʦʭʨʘʥʥʦʩʪʴ ʧʝʨʚʠʯʥʳʭ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʩʪʫʨʥʳʭ 
ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʧʘʨʘʛʝʥʝʟʠʩʦʚ ʛʣʘʚʥʳʭ ʧʦʨʦʜʦʦʙʨʘʟʫʶʱʠʭ ʤʠʥʝʨʘʣʦʚ: ʟʦʥʘʣʴʥʦʛʦ ʚʳʩʦʢʦ- ʠ 
ʫʤʝʨʝʥʥʦ-ʦʩʥʦʚʥʦʛʦ ʧʣʘʛʠʦʢʣʘʟʘ, ʩʦʩʫʱʝʩʪʚʫʶʱʠʭ ʚʳʩʦʢʦ-ʢʘʣʴʮʠʝʚʳʭ ʠ ʥʠʟʢʦ-ʢʘʣʴʮʠʝʚʳʭ 
ʢʣʠʥʦʧʠʨʦʢʩʝʥʦʚ, ʘ ʪʘʢʞʝ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʧʦ ʧʩʝʚʜʦʤʦʨʬʦʟʘʤ ʦʣʠʚʠʥʘ. ʊʠʪʘʥʦʤʘʛʥʝʪʠʪ-
ʠʣʴʤʝʥʠʪʦʚʳʡ ʧʘʨʘʛʝʥʝʟʠʩ Fe-Ti ʦʢʩʠʜʥʦ-ʨʫʜʥʳʭ ʤʠʥʝʨʘʣʦʚ, ʘ ʪʘʢʞʝ ʧʦʩʪʦʷʥʥʦʝ ʧʨʠʩʫʪʩʪʚʠʝ 
ʧʠʨʨʦʪʠʥʘ ʠ ʧʠʨʠʪʘ ʪʦʞʝ  ʛʦʚʦʨʷʪ ʦ ʩʭʦʜʩʪʚʝ ʩ ʜʦʣʝʨʠʪʘʤʠ ʈʦʟʘʥʦʚʩʢʦʛʦ ʜʘʡʢʦʚʦʛʦ ʧʦʣʷ. 
ʇʦʩʣʝʜʥʠʝ, ʚ ʧʨʝʜʳʜʫʱʠʭ ʘʚʪʦʨʩʢʠʭ ʧʫʙʣʠʢʘʮʠʷʭ [1], ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ ʩ ʜʘʡʢʦʚʳʤʠ 
ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʜʦʣʝʨʠʪ-ʜʠʘʙʘʟʦʚʦʡ ʬʦʨʤʘʮʠʠ ʨʘʥʥʝʛʦ-ʜʦʢʝʤʙʨʠʷ. ɼʦʣʝʨʠʪ-ʜʠʘʙʘʟʦʚʘʷ 
ʬʦʨʤʘʮʠʷ ʷʚʣʷʝʪʩʷ ʠʥʜʠʢʘʪʦʨʥʦʡ ʜʣʷ ʩʫʙʧʣʘʪʬʦʨʤʝʥʥʦʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʜʨʝʚʥʠʭ ʧʣʘʪʬʦʨʤ, 
ʧʘʣʝʦʘʥʘʣʦʛ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʧʣʘʪʦ-ʙʘʟʘʣʴʪʦʚʦʡ (ʪʨʘʧʧʦʚʦʡ) ʘʩʩʦʮʠʘʮʠʠ ʬʘʥʝʨʦʟʦʷ. ɼʣʷ 
ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʬʦʨʤʘʮʠʦʥʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʜʦʣʝʨʠʪʦʚ ʊɼʇ ʥʝʦʙʭʦʜʠʤʳ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

1. ɺʠʰʥʝʚʩʢʘʷ ɽ.ɸ., ʄʠʪʨʦʭʠʥ ɸ.ɺ., ɿʘʛʦʨʦʜʥʠʡ ɺ.ɺ. ʇʝʪʨʦʛʨʘʬʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʦʣʝʨʠʪʦʚ 
ʈʦʟʘʥʦʚʩʢʦʛʦ ʜʘʡʢʦʚʦʛʦ ʧʦʣʷ (ʀʥʛʫʣʴʩʢʠʡ ʤʝʛʘʙʣʦʢ ʋʢʨʘʠʥʩʢʦʛʦ ʱʠʪʘ) [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / 
ʄʘʪʝʨʽʘʣʠ V ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ - ʰʢʦʣʠ çʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢè, ʤ. 
ʂʠʾʚ, 15-19 ʢʚʽʪʥʷ 2013. ï ʂ., 2013. ï ʉ.1-4. 2. ʀʚʘʥʦʚ ɹ.ʅ, ʄʠʭʘʣʴʯʝʥʢʦ ʀ.ʀ., ʄʦʨʦʟʝʥʢʦ ɺ.ʈ., 
ɸʰʠʨʦʚʘ ʀ.ʀ. ʆ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʠ ʜʘʝʢ ʜʠʘʙʘʟʦʚ ʩ ʥʘʪʨʠʝʚʳʤʠ ʱʝʣʦʯʥʳʤʠ ʤʝʪʘʩʦʤʘʪʠʪʘʤʠ ʥʘ ʧʨʠʤʝʨʝ 
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ɸʧʨʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ɿʘʧʘʜʥʘʷ ʯʘʩʪʴ ʅʦʚʦʢʦʥʩʪʘʥʪʠʥʦʚʩʢʦʛʦ ʫʨʘʥʦʚʦʨʫʜʥʦʛʦ ʫʟʣʘ) / ʊʝʟʠ 
ʜʦʧʦʚʽʜʝʡ ʅʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çʊʝʦʨʝʪʠʯʥʽ ʧʠʪʘʥʥʷ ʽ ʧʨʘʢʪʠʢʘ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʧʦʨʽʜ ʽ ʨʫʜ 
(ʜʦ 70-ʨʽʯʯʷ ɺʽʢʪʦʨʘ ʉʪʝʧʘʥʦʚʠʯʘ ʄʦʥʘʭʦʚʘ), 14-16 ʙʝʨʝʟʥʷ 2012 ʨʦʢʫè, ʤ.ʂʠʾʚ, - ʂ. ï 2012, ɯɻʄʈ ʽʤʝʥʽ 
ʅ.ʇ.ʉʝʤʝʥʝʥʢʘ ʅɸʅ ʋʢʨʘʾʥʠ. 3. Shatalov N.N., Shatalov A.N. Mafic dyke swarms of the East-European 
platform // Geol. Journ. ï 2001. - ˉ3. ï P. 41-45. 
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ʊɽʍʅʆʃʆɻɯʏʅɯ ɺʃɸʉʊʀɺʆʉʊɯ ʂʈɽʄɽʅɯɺ ʊɸ ɰʍ ʆɹʈʆɹʂɸ 

 
ɽʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʨʝʤʝʥʽʚ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʭʫʜʦʞʥʴʦ-ʜʝʢʦʨʘʪʠʚʥʠʭ 

ʚʠʨʦʙʽʚ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ʉʘʤʝ ʚʦʥʠ ʚʠʟʥʘʯʘʶʪʴ 
ʚʠʨʦʙʥʠʯʫ ʜʦʮʽʣʴʥʽʩʪʴ, ʝʢʦʥʦʤʽʯʥʫ ʚʠʛʽʜʥʽʩʪʴ ʪʘ ʧʨʠʥʮʠʧʦʚʫ ʤʦʞʣʠʚʽʩʪʴ ʦʙʨʦʙʢʠ ʩʠʨʦʚʠʥʠ. 
ɼʦ ʦʩʥʦʚʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʪʚʝʨʜʽʩʪʴ, ʚôʷʟʢʽʩʪʴ, ʘʙʨʘʟʠʚʥʽʩʪʴ, ʟʜʘʪʥʽʩʪʴ 
ʜʦ ʨʽʟʘʥʥʷ, ʰʣʽʬʫʚʘʥʥʷ, ʧʦʣʽʨʫʚʘʥʥʷ, ʩʚʝʨʜʣʝʥʥʷ.  

ʂʨʝʤʽʥʴ ʤʘʻ ʚʠʩʦʢʫ ʪʚʝʨʜʽʩʪʴ (6,5-7), ʥʘ ʷʢʫ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʩʪʫʧʽʥʴ ʨʦʟʢʨʠʩʪʘʣʽʟʘʮʽʾ 
ʢʨʝʤʥʝʟʝʤʫ ʪʘ ʭʘʨʘʢʪʝʨ ʚʢʣʶʯʝʥʴ. ʊʚʝʨʜʽʩʪʴ ʦʧʘʣ-ʭʘʣʮʝʜʦʥʦʚʠʭ ʪʘ ʭʘʣʮʝʜʦʥʦʚʠʭ ʢʨʝʤʝʥʽʚ, ʷʢ 
ʧʨʘʚʠʣʦ, ʤʝʥʰʘ, ʘ ʢʚʘʨʮ-ʭʘʣʮʝʜʦʥʦʚʠʭ ʪʘ ʢʚʘʨʮʦʚʠʭ ʙʽʣʴʰʘ. ɿʥʠʞʫʶʪʴ ʪʚʝʨʜʽʩʪʴ ʪʘʢʦʞ 
ʦʨʛʘʥʽʯʥʽ ʪʘ ʢʘʨʙʦʥʘʪʥʽ ʜʦʤʽʰʢʠ. ʇʨʦʪʝ ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʙʽʣʴʰ ʨʦʟʢʨʠʩʪʘʣʽʟʦʚʘʥʽ (ʢʚʘʨʮʦʚʽ) 
ʨʽʟʥʦʚʠʜʠ ʢʨʝʤʝʥʽʚ ʦʙʨʦʙʣʷʶʪʴʩʷ ʢʨʘʱʝ ʪʘ ʰʚʠʜʰʝ, ʦʩʦʙʣʠʚʦ ʥʘ ʩʪʘʜʽʾ ʨʽʟʘʥʥʷ. ʊʘʢʘ 
ʭʘʨʘʢʪʝʨʥʽʩʪʴ ʣʝʞʠʪʴ ʫ ʧʣʦʱʠʥʽ ʚôʷʟʢʦʩʪʽ ʢʨʝʤʝʥʽʚ, ʷʢʘ ʧʦʚôʷʟʘʥʘ ʽʟ ʚʠʩʦʢʦʶ ʱʽʣʴʥʽʩʪʶ 
ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʜʥʘʢʦʚʠʭ ʨʽʟʥʦʦʨʽʻʥʪʦʚʘʥʠʭ ʪʦʥʢʠʭ ʟʝʨʝʥ ʢʨʝʤʥʝʟʝʤʫ. ʉʪʨʫʢʪʫʨʘ ʢʨʝʤʝʥʽʚ 
ʦʙʫʤʦʚʣʶʻ ʪʘʢʦʞ ʾʭ ʚʠʩʦʢʫ ʘʙʨʘʟʠʚʥʽʩʪʴ.  

ɺʠʩʦʢʘ ʚôʷʟʢʽʩʪʴ ʪʘ ʘʙʨʘʟʠʚʥʽʩʪʴ ʢʨʝʤʝʥʽʚ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʩʫʪʪʻʚʦ ʟʥʠʟʠʪʠ ʧʨʦʮʝʩʠ ʦʙʨʦʙʢʠ 
ʪʘ ʟʙʽʣʴʰʫʶʪʴ ʚʠʪʨʘʪʠ ʥʘ ʽʥʩʪʨʫʤʝʥʪ. ɸʣʝ ʟ ʽʥʰʦʛʦ ʙʦʢʫ ʪʘʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 
ʦʪʨʠʤʘʥʥʷ ʟ ʮʴʦʛʦ ʢʘʤʝʥʶ ʜʫʞʝ ʪʦʥʢʽ ʧʣʘʩʪʠʥʢʠ (ʜʦ 1 ʤʤ). ʂʨʝʤʽʥʴ ʚ ʪʦʥʢʠʭ ʧʣʘʩʪʠʥʢʘʭ ʩʪʘʻ 
ʥʘʧʽʚʧʨʦʟʦʨʠʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʨʦʙʣʷʪʠ ʟ ʥʴʦʛʦ ʚʠʩʦʢʦʭʫʜʦʞʥʽ ʪʦʥʢʦʩʪʽʥʥʽ ʚʠʨʦʙʠ.  

ɺʠʩʦʢʘ ʘʙʨʘʟʠʚʥʽʩʪʴ ʪʘ ʚôʷʟʢʽʩʪʴ ʢʨʝʤʝʥʽʚ ʚʠʤʘʛʘʶʪʴ ʜʣʷ ʾʭ ʦʙʨʦʙʢʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 
ʦʙʣʘʜʥʘʥʥʷ ʟ ʘʣʤʘʟʥʠʤʠ ʥʘʧʦʚʥʶʚʘʯʘʤʠ. ɼʣʷ ʮʴʦʛʦ ʩʴʦʛʦʜʥʽ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʘʣʤʘʟʥʽ 
ʧʠʣʠ, ʜʠʩʢʠ, ʧʣʘʥʰʘʡʙʠ, ʬʨʝʟʠ, ʩʚʝʨʜʣʘ ʪʦʱʦ. ʂʦʥʮʝʥʪʨʘʮʽʷ ʽ ʨʦʟʤʽʨʥʽʩʪʴ ʟʝʨʝʥ ʘʣʤʘʟʫ ʚ 
ʽʥʩʪʨʫʤʝʥʪʘʭ ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʧʝʨʘʮʽʾ ʦʙʨʦʙʢʠ. ʅʘ ʩʪʘʜʽʷʭ ʨʽʟʘʥʥʷ, ʛʨʫʙʦʾ ʰʣʽʬʦʚʢʠ, ʷʢ ʧʨʘʚʠʣʦ, 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʥʩʪʨʫʤʝʥʪ ʽʟ ʚʠʩʦʢʦʶ ʟʝʨʥʠʩʪʽʩʪʶ ʘʣʤʘʟʫ (250/200, 200/160). ʇʨʠ ʩʝʨʝʜʥʽʡ 
ʰʣʽʬʦʚʮʽ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʩʪʨʫʤʝʥʪ ʽʟ ʟʝʨʥʠʩʪʽʩʪʶ ʘʣʤʘʟʫ 160/125, 125/100. ʇʨʠ 
ʪʦʥʢʽʡ ʰʣʽʬʦʚʮʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʽʥʩʪʨʫʤʝʥʪ ʽʟ ʟʝʨʥʠʩʪʽʩʪʶ ʘʣʤʘʟʫ 100/80, 80/63, 63/50, 50/40. 
ʇʨʠ ʧʦʣʽʨʫʚʘʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʘʣʤʘʟʥʽ ʧʘʩʪʠ ʽʟ ʟʝʨʥʠʩʪʽʩʪʶ 40/28, 28/14, 14/10, 10/7, 7/5, 
5/3, 3/1. ʇʽʩʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʚʠʙʦʨʫ ʟʝʨʥʠʩʪʦʩʪʽ ʘʣʤʘʟʫ ʪʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʦʙʨʦʙʢʠ ʤʦʞʥʘ 
ʦʪʨʠʤʘʪʠ ʜʟʝʨʢʘʣʴʥʫ ʧʦʚʝʨʭʥʶ ʥʘ ʢʨʝʤʝʥʽ. 

ʆʩʥʦʚʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ, ʥʘ ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʟʚʝʨʪʘʪʠ ʫʚʘʛʫ ʧʨʠ ʚʠʙʦʨʽ ʟʨʘʟʢʽʚ ʢʨʝʤʝʥʽʚ ʜʣʷ 
ʦʙʨʦʙʢʠ ʷʚʣʷʶʪʴʩʷ: ʩʪʫʧʽʥʴ ʜʝʢʦʨʘʪʠʚʥʦʩʪʽ, ʥʘʷʚʥʽʩʪʴ ʽ ʭʘʨʘʢʪʝʨ ʪʨʽʱʠʥ, ʧʦʨʦʞʥʠʥ ʪʘ 
ʚʢʣʶʯʝʥʴ. ʇʨʠ ʨʦʟʨʽʟʘʥʥʽ ʧʦʨʠʩʪʠʭ ʢʨʝʤʝʥʽʚ ʘʣʤʘʟʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
ʦʭʦʣʦʜʞʫʶʯʠʭ ʤʘʩʣʷʥʠʩʪʠʭ ʝʤʫʣʴʩʽʡ, ʦʩʪʘʥʥʽ ʧʽʜ ʜʽʻʶ ʤʽʩʮʝʚʦʛʦ ʥʘʛʨʽʚʫ ʛʣʠʙʦʢʦ ʧʨʦʥʠʢʘʶʪʴ 
ʫ ʧʦʨʠ, ʫʪʚʦʨʶʶʯʠ ʥʘ ʧʦʚʝʨʭʥʽ ʟʨʽʟʫ ʙʨʫʜʥʽ ʟʝʣʝʥʢʫʚʘʪʦ-ʩʽʨʽ ʧʣʷʤʠ. ʇʦʨʠ ʪʘʢʦʞ ʟʥʠʞʫʶʪʴ 
ʷʢʽʩʪʴ ʰʣʽʬʫʚʘʥʥʷ ʽ ʧʦʣʽʨʫʚʘʥʥʷ. ʇʨʠ ʬʽʥʽʰʥʽʡ ʦʙʨʦʙʮʽ ʚ ʤʽʢʨʦʧʦʨʠ ʤʦʞʝ ʧʦʪʨʘʧʠʪʠ 
ʧʦʣʽʨʫʚʘʣʴʥʘ ʧʘʩʪʘ, ʷʢʘ ʩʫʪʪʻʚʦ ʚʧʣʠʥʝ ʥʘ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ. 

ʅʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʮʽʣʦʤʫ ʜʣʷ ʢʨʝʤʝʥʽʚ ʥʝʜʦʣʽʢʠ ʟʨʦʩʪʘʶʪʴ ʧʨʦʧʦʨʮʽʡʥʦ ʟʙʽʣʴʰʝʥʥʶ 
ʾʭ ʨʦʟʤʽʨʫ ʪʘ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʚʽʜ ʧʨʦʩʪʠʭ ʦʢʨʫʛʣʠʭ ʟ ʦʜʥʠʤ ʘʙʦ ʜʝʢʽʣʴʢʦʤʘ ʟʘʨʦʜʢʦʚʠʤʠ 
ʮʝʥʪʨʘʤʠ ʜʦ ʩʢʣʘʜʥʠʭ ʭʠʤʝʨʥʠʭ ʬʦʨʤ ʟ ʙʘʛʘʪʴʤʘ ʟʘʨʦʜʢʦʚʠʤʠ ʮʝʥʪʨʘʤʠ. 

ɺ ʢʦʥʢʨʝʮʽʷʭ ʧʝʨʝʚʘʞʘʶʪʴ ʪʨʽʱʠʥʠ ʩʢʦʣʦʪʦʛʦ ʪʠʧʫ, ʷʢʽ ʙʝʨʫʪʴ ʩʚʽʡ ʧʦʯʘʪʦʢ ʥʘ ʧʦʚʝʨʭʥʽ ʪʘ 
ʨʦʟʨʦʩʪʘʶʪʴʩʷ ʚ ʛʣʠʙʠʥʫ. ʏʘʩʪʠʥʘ ʪʘʢʠʭ ʪʨʽʱʠʥ ʤʦʞʝ ʙʫʪʠ ʟʘʧʦʚʥʝʥʘ ʙʫʨʦʶ ʤʘʩʦʶ ʛʽʜʨʦʢʩʠʜʽʚ 
ʟʘʣʽʟʘ, ʚ ʜʝʷʢʠʭ - ʽʥʢʨʫʩʪʦʚʘʥʘ ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʤʠ ʢʨʠʩʪʘʣʘʤʠ ʢʚʘʨʮʫ. ɼʦʩʠʪʴ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 
ʪʨʽʱʠʥ ʚ ʢʨʝʤʝʥʷʭ ʟʘʧʦʚʥʝʥʘ ʧʣʽʚʢʦʚʦʶ ʚʦʜʦʶ ʘʙʦ ʧʦʚʽʪʨʷʤ. ʅʝ ʟʘʣʽʢʦʚʘʥʽ ʪʨʽʱʠʥʠ ʤʦʞʫʪʴ 



ʄʘʪʝʨʽʘʣʠ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 
çʈʆʃʔ ɺʀʑʀʍ ʅɸɺʏɸʃʔʅʀʍ ɿɸʂʃɸɼɯɺ ʋ ʈʆɿɺʀʊʂʋ ɻɽʆʃʆɻɯɰè, ʂʠʾʚ, 2014. ʏʘʩʪʠʥʘ ɯɯ 
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ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʦʟʢʦʣʶʚʘʥʥʷ ʟʨʘʟʢʽʚ ʪʘ ʤʘʡʙʫʪʥʽʭ ʚʠʨʦʙʽʚ, ʪʦʤʫ ʤʘʪʝʨʽʘʣ ʩʣʽʜ ʚʽʜʙʠʨʘʪʠ ʙʝʟ 
ʪʨʽʱʠʥ ʘʙʦ ʧʦʧʝʨʝʜʥʴʦ ʟʘʣʽʢʦʚʫʚʘʪʠ.  

ɺʨʘʭʦʚʫʶʯʠ ʫʩʽ ʚʘʞʣʠʚʽ ʘʩʧʝʢʪʠ ʢʨʝʤʝʥʽʚ ʟ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ (ʜʝʢʦʨʘʪʠʚʥʽʩʪʴ, ʙʣʦʯʥʽʩʪʴ, 
ʤʦʨʬʦʣʦʛʽʷ, ʩʪʫʧʽʥʴ ʜʝʬʝʢʪʥʦʩʪʽ, ʧʘʨʘʤʝʪʨʠ ʦʙʨʦʙʢʠ), ʟʘʟʥʘʯʠʤʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʠʤʠ 
ʚʦʥʠ ʻ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʭʫʜʦʞʥʴʦ-ʜʝʢʦʨʘʪʠʚʥʠʭ ʚʠʨʦʙʽʚ ʥʝʚʝʣʠʢʠʭ ʨʦʟʤʽʨʽʚ.  

ʅʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʨʦʙʦʪʠ ʟ ʦʙʨʦʙʢʠ ʢʨʝʤʝʥʽʚ ʪʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟ ʥʠʭ 
ʪʘʢʠʭ ʧʨʝʜʤʝʪʽʚ, ʷʢ: ʧʣʘʩʪʠʥʢʠ, ʢʘʙʦʰʦʥʠ, ʧʽʜʩʪʘʚʢʠ, ʟʘʞʠʤʠ ʜʣʷ ʢʨʘʚʘʪʦʢ, ʟʘʧʦʥʢʠ, 
ʧʽʜʩʚʽʯʥʠʢʠ, ʢʫʣʽ, ʰʢʘʪʫʣʢʠ (ʨʠʩ.1). ʇʨʠ ʮʴʦʤʫ ʨʦʟʨʦʙʣʷʣʠʩʴ ʪʝʭʥʦʣʦʛʽʯʥʽ ʩʭʝʤʠ ʦʙʨʦʙʢʠ, 
ʜʠʟʘʡʥ ʪʘ ʧʨʦʚʦʜʠʚʩʷ ʨʦʟʨʘʭʫʥʦʢ ʚʠʪʨʘʪ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ. 

 

 
 

ʈʠʩ. 1. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʚʠʨʦʙʠ ʽʟ ʢʨʝʤʝʥʶ 
 

ʗʢ ʙʘʯʠʤʦ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʨʠʛʽʥʘʣʴʥʠʭ ʜʠʟʘʡʥʝʨʩʴʢʠʭ ʨʽʰʝʥʴ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʮʽʢʘʚʽ ʚʠʨʦʙʠ 
ʽʟ ʢʨʝʤʝʥʶ. ʑʦʜʦ ʦʮʽʥʶʚʘʥʥʷ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʮʠʭ ʢʨʝʤʝʥʝʚʠʭ ʚʠʨʦʙʽʚ, ʪʦ ʤʦʞʝʤʦ ʩʢʘʟʘʪʠ, ʱʦ 
ʥʘʡʙʽʣʴʰʝ ʯʘʩʫ ʙʫʣʦ ʚʠʪʨʘʯʝʥʦ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʢʫʣʽ ʪʘ ʰʢʘʪʫʣʢʠ. ʈʦʟʨʘʭʫʥʢʦʚʠʡ ʯʘʩ ʜʣʷ 
ʚʠʨʦʙʥʠʮʪʚʘ ʢʫʣʽ ʩʢʣʘʚ - 4 ʛʦʜ./ʣʶʜ., ʘ ʰʢʘʪʫʣʢʠ ï 16 ʛʦʜ./ʣʶʜ.  

ʇʽʜʩʫʤʢʦʤ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʪʝ, ʱʦ ʢʨʝʤʽʥʴ ʥʘ ʨʽʚʥʽ ʟ ʽʥʰʠʤʠ ʩʘʤʦʮʚʽʪʘʤʠ ʤʦʞʝ 
ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʠʢʨʘʩ ʪʘ ʧʨʝʜʤʝʪʽʚ ʩʫʚʝʥʽʨʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 
ɺʠʪʨʘʪʠ ʯʘʩʫ ʪʘ ʘʤʦʨʪʠʟʘʮʽʷ ʽʥʩʪʨʫʤʝʥʪʫ ʥʘ ʡʦʛʦ ʦʙʨʦʙʢʫ ʧʨʠʙʣʠʟʥʦ ʪʘʢʽ ʞ ʷʢ ʥʘ ʷʰʤʠ 
ʭʘʣʮʝʜʦʥʦʚʦʛʦ ʩʢʣʘʜʫ, ʘʣʝ ʚʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʟʘʧʘʩʠ ʢʨʝʤʝʥʽʚ ʚ ʋʢʨʘʾʥʽ ʚʝʣʠʯʝʟʥʽ, ʩʦʙʽʚʘʨʪʽʩʪʴ 
ʚʠʨʦʙʽʚ ʟ ʢʨʝʤʝʥʶ ʻ ʟʥʘʯʥʦ ʥʠʞʯʦʶ.  

 
ʋɼʂ 550.42 

ʂʘʩʴʷʥʝʥʢʦ ʂ.ʆ., ʘʩʧ., 
ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, 

ʋʢʨʘʾʥʘ, 03022, ʂʠʾʚ, ɺʘʩʠʣʴʢʽʚʩʴʢʘ, 90, 
e-mail: Kasya511@mail.ru 

 
ʆʉʆɹʃʀɺʆʉʊɯ ʈʆɿʇʆɼɯʃʋ ʈɯɼʂɯʉʅʆɿɽʄɽʃʔʅʀʍ ɽʃɽʄɽʅʊɯɺ ɺ 

ʏɸʈʅʆʂɯʊʆɰɼɸʍ ɺɽʈʍʅʔʆɻʆ ʇʆɹʋɾɾʗ ʋʂʈɸɰʅʉʔʂʆɻʆ ʑʀʊɸ  
(ʃɯʊʀʅʉʔʂɸ ʂʋʇʆʃʆɺʀɼʅɸ ʉʊʈʋʂʊʋʈɸ) 

 
ʈʽʜʢʽʩʥʦʟʝʤʝʣʴʥʽ ʝʣʝʤʝʥʪʠ (ʈɿɽ) ʚʚʘʞʘʶʪʴʩʷ ʦʜʥʠʤʠ ʟ ʥʘʡʙʽʣʴʰ ʽʥʜʠʢʘʪʦʨʥʠʭ ʝʣʝʤʝʥʪʽʚ-

ʜʦʤʽʰʦʢ, ʭʘʨʘʢʪʝʨ ʩʧʝʢʪʨʽʚ ʨʦʟʧʦʜʽʣʫ ʷʢʠʭ ʚʽʜʦʙʨʘʞʘʻ ʧʨʦʮʝʩʠ ʬʦʨʤʫʚʘʥʥʷ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ. ɿʘ 
ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʤʝʪʦʜʘʤʠ ICP MS ʪʘ ʦʧʫʙʣʽʢʦʚʘʥʠʤʠ ʜʘʥʠʤʠ [1] ʩʝʨʝʜ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 
ʧʦʨʽʜ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʘʢʽ ʦʩʥʦʚʥʽ ʪʠʧʠ ʨʦʟʧʦʜʽʣʫ ʽ ʩʧʝʢʪʨʽʚ ʈɿɽ (ʨʠʩ. 1): 1) ʥʠʟʴʢʠʡ (< 50 ppm) 
ʟ ʯʽʪʢʦ ʚʠʨʘʞʝʥʠʤʠ ʧʦʟʠʪʠʚʥʠʤʠ Eu-ʘʥʦʤʘʣʽʷʤʠ; 2) ʧʦʤʽʨʥʠʡ (100-150 ppm) ʟ ʧʦʟʠʪʠʚʥʠʤʠ Eu-
ʘʥʦʤʘʣʽʷʤʠ (ʩʣʘʙʦ ʚʠʨʘʞʝʥʘ ʥʝʛʘʪʠʚʥʘ ʜʣʷ ʚʽʥʥʠʮʠʪʽʚ (ʟʨʘʟʦʢ ʣ-7)); 3) ʧʽʜʚʠʱʝʥʠʡ (ʜʦ 230 
ppm) ʟ ʧʦʟʠʪʠʚʥʠʤʠ Eu-ʘʥʦʤʘʣʽʷʤʠ. ʇʝʨʰʠʡ ʪʠʧ ʚʣʘʩʪʠʚʠʡ 2-Px ʯʘʨʥʦʢʽʪʦʾʜʘʤ, ʘ ʪʘʢʦʞ 
ʥʘʡʜʘʚʥʽʰʠʤ ʧʘʣʝʦʘʨʭʝʡʩʴʢʠʤ ʩʫʪʪʻʚʦ ʧʣʘʛʽʦʢʣʘʟʦʚʠʤ ʝʥʜʝʨʙʽʪʘʤ ʛʘʡʚʦʨʦʥʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ, 
ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʪʝʦʨʽʶ ʚʽʜʥʦʩʥʦ ʫʪʚʦʨʝʥʥʷ ʣʽʪʠʥʩʴʢʠʭ ʯʘʨʥʦʢʽʪʦʾʜʽʚ ʟʘ ʨʘʭʫʥʦʢ ʧʝʨʝʪʚʦʨʝʥʥʷ 
ʧʦʨʽʜ ɻʘʡʚʦʨʦʥʩʴʢʦʛʦ ʙʣʦʢʫ. ɼʨʫʛʠʡ ʪʠʧ ʨʦʟʧʦʜʽʣʫ ʽ ʩʧʝʢʪʨʽʚ ʈɿɽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ 
ʯʘʨʥʦʢʽʪʦʾʜʘʭ ʟ 1-ʤ Px ʪʘ ʚʽʥʥʠʮʠʪʘʭ (ʙʽʦʪʠʪ-ʛʨʘʥʘʪʦʚʘ ʢʘʣʽʰʧʘʪ-ʧʣʘʛʽʦʢʣʘʟʦʚʘ ʧʦʨʦʜʘ, ʷʢʘ 
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ʯʘʩʪʦ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʤʦʞʝ ʤʽʩʪʠʪʠ ʛʽʧʝʨʩʪʝʥ). ʊʨʝʪʽʡ ʪʠʧ ʨʦʟʧʦʜʽʣʫ ʈɿɽ ʫ ʯʘʨʥʦʢʽʪʦʾʜʘʭ 
ʭʘʨʘʢʪʝʨʥʠʡ ʣʠʰʝ ʜʣʷ ʦʜʥʦʛʦ ʟʨʘʟʢʘ ʚʽʥʥʠʮʠʪʘ. 

 
ʈʠʩ.1. ɿʘʣʝʞʥʽʩʪʴ ʚʝʣʠʯʠʥʠ Eu-ʘʥʦʤʘʣʽʾ ʚʽʜ ʚʤʽʩʪʫ ʈɿɽ (ppm) ʫ ʯʘʨʥʦʢʽʪʦʾʜʘʭ ʪʘ ʚʽʥʥʠʮʠʪʘʭ 

ɺʝʨʭʥʴʦʛʦ ʇʦʙʫʞʞʷ ʋʑ ʟʘ ʜʘʥʠʤʠ ʘʚʪʦʨʘ ʽ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ [1] 
ɹʽʣʴʰ ʜʝʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʧʦʜʽʣʫ ʩʧʝʢʪʨʽʚ ʈɿɽ ʧʨʦʚʦʜʠʣʦʩʴ ʜʣʷ ʪʘʢʠʭ ʪʠʧʽʚ ʧʦʨʽʜ: 

ʯʘʨʥʦʢʽʪʦʾʜʠ ʟ 1-ʤ Px (ʟʨʘʟʢʠ ʟ ʃʽʪʠʥʩʴʢʦʛʦ ʪʘ ʄʘʣʠʥʽʚʩʴʢʦʛʦ ʢʘʨôʻʨʽʚ), ʚʽʥʥʠʮʠʪʠ (ʧʦʨʦʜʠ 
ʨʘʤʠ, ʃʽʪʠʥʩʴʢʠʡ ʢʘʨʻʨ).  

ʈɿɽ ʚ ʯʘʨʥʦʢʽʪʦʾʜʘʭ ʟ ʦʜʥʠʤ Px ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ. ʉʪʫʧʽʥʴ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʈɿɽ, ʚʠʨʘʞʘʻʪʴʩʷ ʫ 
ʚʽʜʥʦʰʝʥʥʽ (La/Yb)N , ʟʤʽʥʶʻʪʴʩʷ ʚ ʤʝʞʘʭ 5,4-79,2, ʧʨʠ YbN =10,7-0,87, ×ʈɿɽ = 47,5-125 ppm. 
ɼʣʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʨʽʜ ʭʘʨʘʢʪʝʨʥʘ ʩʣʘʙʢʘ ʪʘ ʜʦʙʨʝ ʧʨʦʷʚʣʝʥʘ ʧʦʟʠʪʠʚʥʘ ʻʚʨʦʧʽʻʚʘ ʘʥʦʤʘʣʽʷ 
Eu/Eu* = 1,6-4,5. ʏʘʨʥʦʢʽʪʦʾʜʠ ʟʙʘʛʘʯʝʥʽ ʣʝʛʢʠʤʠ ʈɿɽ, ʪʘ ʟʙʽʜʥʝʥʽ ʚʘʞʢʠʤʠ ʈɿɽ, ʣʠʰʝ ʟʨʘʟʦʢ ʣ-
15 ʟʙʘʛʘʯʝʥʠʡ ʽ ʣʝʛʢʠʤʠ, ʽ ʚʘʞʢʠʤ ʈɿɽ. 

ʈɿɽ ʫ ʚʽʥʥʠʮʠʪʘʭ ʩʣʘʙʦ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ. (La/Yb)N  = 2,4-4,8 ʧʨʠ YbN = 11,8-18,7, ×ʈɿɽ = 
125,2-144. ɺʠʜʽʣʷʶʪʴʩʷ ʩʣʘʙʦ ʚʠʨʘʞʝʥʽ ʧʦʟʠʪʠʚʥʘ (ʣ-19,ʣ-10) ʪʘ ʥʝʛʘʪʠʚʥʘ (ʣ-7) Eu-ʘʥʦʤʘʣʽʾ ï 
Eu/Eu*= 0,84-1,2. ʇʦʨʦʜʘ ʟʙʘʛʘʯʝʥʘ ʣʝʛʢʠʤʠ ʈɿɽ ʪʘ ʟʙʽʜʥʝʥʘ ʚʘʞʢʠʤ ʈɿɽ, ʣʠʰʝ ʟʨʘʟʦʢ ʣ-10 
ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ʚʘʞʢʠʭ ʈɿɽ. 

 
1. ʃʝʩʥʘʷ ʀ. ʄ., ɻʝʦʭʨʦʥʦʣʦʛʠʷ ʯʘʨʥʦʢʠʪʦʠʜʦʚ ʇʦʙʫʞʴʷ // ʂʠʝʚ. ʅʘʫʢʦʚʘ ʜʫʤʢʘ. 1988. ʉ. 134. 
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ʂʠʩʝʣʝʚʠʯ ɸ.ɽ., ʘʩʧ.,  
ʚʽʜʜʽʣʫ ñɻʝʦʣʦʛʽʯʥʠʡ ʤʫʟʝʡò ʅʅʇʄ ʅɸʅ ʋʢʨʘʾʥʠ,  

 ʝ-mail: quitka-rock@ukr.net 
 

ʌɸʎɯɸʃʔʅɯ ʋʄʆɺʀ ʊɸ ɾʀʊʊɭɺɯ ʌʆʈʄʀ ʂʆʈɸʃɯɺ RUGOSA 
 

ɺʠʚʯʝʥʥʷ ʢʦʨʘʣʽʚ Rugosa ʤʘʻ ʛʣʠʙʦʢʫ ʽʩʪʦʨʽʶ, ʱʦ ʟʘʢʣʘʜʘʻ ʬʫʥʜʘʤʝʥʪ ʜʣʷ ʧʦʜʘʣʴʰʠʭ 
ʜʦʩʣʽʜʞʝʥʴ [1]. ʈʝʰʪʢʠ ʢʦʨʘʣʽʚ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʫ ʤʽʣʢʦʚʦʜʥʠʭ ʬʘʮʽʷʭ ʚ ʩʠʣʫʨʽʡʩʴʢʠʭ 
ʚʽʜʢʣʘʜʘʭ ʮʽʣʦʛʦ ʩʚʽʪʫ, ʘʣʝ ʩʪʫʧʽʥʴ ʾʭ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʥʝ ʦʜʥʘʢʦʚʦ ʜʦʩʢʦʥʘʣʠʡ 
[3]. ɸʢʪʫʘʣʴʥʽʩʪʴ ʚʠʚʯʝʥʥʷ ʨʫʛʦʟ ʥʘ ʋʢʨʘʾʥʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʨʴʦʤʘ ʥʘʧʨʷʤʢʘʤʠ ʾʭ ʜʦʩʣʽʜʞʝʥʥʷ: 
1. ɺʦʥʠ ʻ ʥʦʩʽʷʤʠ ʧʘʣʝʦʥʪʦʣʦʛʽʯʥʦʛʦ ʣʽʪʦʧʠʩʫ. 2. ʈʝʰʪʢʠ ʢʦʨʘʣʽʚ ʤʘʶʪʴ ʩʫʪʪʻʚʝ ʩʪʨʘʪʠʛʨʘʬʽʯʥʝ 
ʟʥʘʯʝʥʥʷ. 3. ʗʚʣʷʶʪʴ ʩʦʙʦʶ ʚʘʞʣʠʚʝ ʜʞʝʨʝʣʦ ʬʘʢʪʽʚ ʜʣʷ ʧʘʣʝʦʝʢʦʣʦʛʽʾ. 

ɺ ʩʠʣʫʨʽʡʩʴʢʠʭ ʨʦʟʨʽʟʘʭ ʢʦʨʘʣʠ Rugosa ʧʨʝʜʩʪʘʚʣʝʥʽ ʷʢ ʢʦʣʦʥʽʘʣʴʥʠʤʠ ʪʘʢ ʦʜʠʥʦʯʥʠʤʠ 
ʬʦʨʤʘʤʠ (ʨʠʩ. 1). ʄ.ʄ. ʗʢʦʚʣʝʚ ʚʧʝʨʰʝ ʟʚʝʨʥʫʚ ʫʚʘʛʫ ʥʘ ʨʦʛʦʧʦʜʽʙʥʫ ʬʦʨʤʫ ʽ ʚʠʩʣʦʚʠʚ ʜʫʤʢʫ, 
ʱʦ ʮʷ ʦʟʥʘʢʘ ʚʠʥʠʢʘʻ ʧʽʜ ʚʧʣʠʚʦʤ ʪʝʯʽʡ ʫ ʤʦʨʩʴʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʅʘʞʘʣʴ ʡʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ 
ʜʘʶʪʴ ʥʘʤ ʯʽʪʢʦ ʫʷʚʠʪʠ, ʷʢ ʧʦʚ'ʷʟʘʥʽ ʪʝʯʽʾ ʪʘ ʫʪʚʦʨʝʥʥʷ ʨʦʛʦʧʦʜʽʙʥʠʭ ʚʠʛʠʥʽʚ ʢʦʨʘʣʽʪʽʚ. ɿʘ 
ʩʣʘʙʢʦʾ ʛʽʜʨʦʜʠʥʘʤʽʢʠ ʢʦʥʽʯʥʽ ʬʦʨʤʠ ʪʘʢʦʞ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ [2]. ʗʢ ʽ ʩʫʯʘʩʥʽ ʢʦʨʘʣʠ, ʚʦʥʠ 
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ʙʫʣʠ ʜʦʩʠʪʴ ʯʫʪʣʠʚʽ ʜʦ ʚʽʜʭʠʣʝʥʥʷ ʩʦʣʦʥʦʩʪʽ ʚʽʜ ʥʦʨʤʠ, ʪʦʜʽ ʷʢ ʛʨʘʥʠʮʽ ʢʦʣʠʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 
ʜʣʷ ʥʠʭ, ʚʽʨʦʛʽʜʥʦ, ʥʝ ʪʘʢ ʚʫʟʴʢʽ, ʷʢ ʜʣʷ ʩʫʯʘʩʥʠʭ ʛʝʢʩʘʢʦʨʘʣʽʚ, ʱʦ ʜʦʚʦʜʠʪʴʩʷ ʟʥʘʭʦʜʞʝʥʥʷʤ 
ʟʘʣʠʰʢʽʚ ʪʝʪʨʘʢʦʨʘʣʽʚ ʫ ʤʦʨʩʴʢʠʭ ʚʽʜʢʣʘʜʘʭ ʚʩʽʭ ʰʠʨʦʪ [4]. 
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ɸ   

ʩ 

 
ʈʠʩ. 1. ʗʩʢʨʘʚʽ ʧʨʠʢʣʘʜʠ: ʘ -ʤʘʩʠʚʥʘ ʢʦʣʦʥʽʷ Prodarvinula speciosa (Dyb.,1873) , ʣʣʘʥʜʦʚʝʨʽ, 

ʘʜʘʚʝʨʽ; ʙ -  ʢʦʨʽʥʮʽ ʧʨʠʢʨʽʧʣʝʥʥʷ ʜʦ ʪʚʝʨʜʦʛʦ ʩʫʙʩʪʨʘʪʫ ʫ Tryplasma loveni Edw. & Smith, ʩ - Porpita 
speciosa ʩʝʣʠʣʘʩʷ ʥʘ ʤôʷʢʦʤʫ ˇʨʫʥʪʽ, ʧʨʦ ʮʝ ʩʚʽʜʯʠʪʴ ʧʣʘʩʢʘ ʬʦʨʤʘ ʦʩʥʦʚʠ (ʜʠʩʢ)  

 
 

1.ɹʫʣʴʚʘʥʢʝʨ ʕ.ɿ. ʂʦʨʘʣʣʳ ʨʫʛʦʟʘ ʩʠʣʫʨʘ ʇʦ ʜʦʣʠʥ. ʄ.: ɻʦʩʛʝʦʣʪʝʭʠʟʜʘʪ, 1952. 2. ɻʨʠʮʝʥʢʦ ɺ.ʇ., 
ʃʝʦʥʦʚʠʯ ɸ.ɽ. ʇʘʣʝʦʝʢʦʣʦʛʽʯʥʽ ʩʦʙʣʠʚʦʩʪʽ ʢʦʨʘʣʽʚ ʧʦʜʽʣʴʩʴʢʦʛʦ ʨʦʟʨʽʟʫ ʩʠʣʫʨʫ ʪʘ ʥʠʞʥʴʦʛʦ ʜʝʚʦʥʫ. 
ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ɯɻʅ ʅɸʅ ʋʢʨʘʾʥʠ, 2007. - ʉ. 59-63. 3. ɻʨʠʮʝʥʢʦ ɺ.ʇ. ʀʟʫʯʝʥʦʩʪʴ ʩʠʣʫʨʠʡʩʢʠʭ 
ʢʦʨʘʣʣʦʚ ʶʛʦ-ʟʘʧʘʜʘ ʋʢʨʘʥʩʢʦʡ ʉʉʈ. ʉʙʦʨʥʠʢ ʇʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʋʢʨʘʠʥʝ. ʂ.: - 
ʅʘʫʢʦʚʘ ʜʫʤʢʘ, 1980. - ʉ. 120-124. 4. ʎʝʛʝʣʴʥʶʢ ʇ.ɼ., ɻʨʠʮʝʥʢʦ ɺ.ʇ. ʠ ʜʨ. ʉʠʣʫʨ ʇʦʜʦʣʠʠ: ʇʫʪʝʚʦʜʠʪʝʣʴ 
ʵʢʩʢʫʨʩʠʠ. - ʂʠʝʚ: ʅʘʫʢʦʚʘ ʜʫʤʢʘ, 1983, 224ʩ. 

 
ʋɼʂ 563.67:551.735.1 (477.6) 

ʂʣʝʚʮʦʚʩʴʢʠʡ ɸ.ɺ., ʘʩʧ., 
ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, 

ʋʢʨʘʾʥʘ, 03022, ʂʠʾʚ, ɺʘʩʠʣʴʢʽʚʩʴʢʘ, 90 
ʝ-mail: silent1@live.ru 

 
ʊɸɹʋʃʗʊʀ ʈʆɼʋ SYRINGOPORA ɿ ʄʆʂʈʆɺʆʃʅʆɺɸʉʔʂʆɰ ʉɽʈɯɰ ɼʆʅɹɸʉʋ (ɿɸ 

ʈɽɿʋʃʔʊɸʊɸʄʀ ʇʆʇɽʈɽɼʅɯʍ ɼʆʉʃɯɼɾɽʅʔ) 
 

ʄʘʡʞʝ ʫ ʚʩʽʭ ʨʝʛʽʦʥʘʭ ʩʚʽʪʫ, ʜʝ ʥʠʞʥʴʦʢʘʤôʷʥʦʚʫʛʽʣʴʥʽ ʚʽʜʢʣʘʜʠ ʩʢʣʘʜʝʥʽ ʢʘʨʙʦʥʘʪʥʠʤʠ 
ʧʦʨʦʜʘʤʠ, ʚʽʜʦʤʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ʪʘʙʫʣʷʪʦʤʦʨʬʥʠʭ ʢʦʨʘʣʽʚ ʨʦʜʫ Syringopora Goldfuss [3]. ʈʽʜ 
ʚʽʜʥʦʩʷʪʴ ʜʦ ʢʦʩʤʦʧʦʣʽʪʥʠʭ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʡʦʛʦ ʚʽʜʥʦʩʥʦʶ ʝʚʨʽʬʘʮʽʘʣʴʥʽʩʪʶ ʧʦʨʽʚʥʷʥʦ ʟ 
ʽʥʰʠʤʠ ʨʦʜʘʤʠ ʪʘʙʫʣʷʪ ʽ ʨʫʛʦʟ. ɿʥʘʯʥʝ ʩʪʨʘʪʠʛʨʘʬʽʯʥʝ ʪʘ ʛʝʦʛʨʘʬʽʯʥʝ ʧʦʰʠʨʝʥʥʷ Syringopora 
ʚʽʜʢʨʠʚʘʻ ʧʝʨʩʧʝʢʪʠʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʜʽʚ ʮʴʦʛʦ ʨʦʜʫ ʷʢ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʽʢʫ ʧʦʨʽʜ, ʪʘʢ ʽ ʜʣʷ 
ʤʽʞʨʝʛʽʦʥʘʣʴʥʦʾ ʢʦʨʝʣʷʮʽʾ ʧʽʜʨʦʟʜʽʣʽʚ ʥʠʞʥʴʦʛʦ ʢʘʨʙʦʥʫ. ɸʣʝ ʮʴʦʤʫ ʟʘʚʘʜʠʪʴ ʥʝʜʦʩʪʘʪʥʷ 
ʚʠʚʯʝʥʽʩʪʴ ʨʦʜʫ ʪʘ ʥʝʦʜʥʦʟʥʘʯʥʝ ʨʦʟʫʤʽʥʥʷ ʨʽʟʥʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ ʦʙôʻʤʫ ʚʠʜʽʚ, ʱʦ ʜʦ ʥʴʦʛʦ 
ʚʽʜʥʦʩʷʪʴʩʷ. ɹʽʣʴʰʽʩʪʴ ʚʠʜʽʚ ʙʫʣʘ ʚʧʝʨʰʝ ʦʧʠʩʘʥʘ ʱʝ ʫ XIX - ʧʦʯʘʪʢʫ XX ʩʪʦʣʽʪʪʷ ʫ ʥʠʞʥʴʦʤʫ 
ʢʘʨʙʦʥʽ ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ, ʈʦʩʽʾ, ʇʽʚʜʝʥʥʦʛʦ ʂʠʪʘʶ. ɺʩʽ ʚʦʥʠ ʧʦʪʨʝʙʫʶʪʴ ʨʝʪʝʣʴʥʦʾ ʨʝʚʽʟʽʾ. ʅʘ 
ʩʴʦʛʦʜʥʽ ʪʘʢʘ ʨʝʚʽʟʽʷ ʚʠʢʦʥʘʥʘ ɯ.ɯ. ʏʫʜʽʥʦʚʦʶ [2] ʜʣʷ ʢʦʣʝʢʮʽʾ ʆ.ʆ. ʐʪʫʢʝʥʙʝʨʛʘ, ʟʽʙʨʘʥʦʾ ʟ 
ʥʠʞʥʴʦʛʦ ʢʘʨʙʦʥʫ ʈʦʩʽʾ. ɼʣʷ ʚʠʜʽʚ, ʦʧʠʩʘʥʠʭ ʫ ɿʘʭʽʜʥʽʡ ɭʚʨʦʧʽ ʪʘ ʇʽʚʜʝʥʥʦʤʫ ʂʠʪʘʾ, ʪʘʢʘ ʨʝʚʽʟʽʷ 
ʩʪʨʠʤʫʻʪʴʩʷ ʪʠʤ, ʱʦ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʛʦʣʦʪʠʧʽʚ ʙʽʣʴʰʦʩʪʽ ʚʠʜʽʚ ʥʝʚʽʜʦʤʦ, ʘʙʦ ʚʦʥʠ ʚʟʘʛʘʣʽ 
ʚʪʨʘʯʝʥ .̔  

ʉʠʨʽʥʛʦʧʦʨʠʜʠ ʇʽʚʜʝʥʥʦʛʦ ɼʦʥʙʘʩʫ ʚʠʚʯʘʣʘ ʅ.ʇ. ɺʘʩʠʣʶʢ [1], ʷʢʘ ʥʘʚʦʜʠʣʘ 18 ʚʠʜʽʚ. ʆʜʥʘʢ 
ʣʠʰʝ 6 ʟ ʥʠʭ ʚʠʟʥʘʯʝʥʦ ʜʦʩʪʘʪʥʴʦ ʦʜʥʦʟʥʘʯʥʦ, ʦʜʠʥ ʚʠʜ ʦʧʠʩʘʥʦ ʚʧʝʨʰʝ, ʙʽʣʴʰʽʩʪʴ ʞʝ (11) 



ʄʘʪʝʨʽʘʣʠ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 
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ʚʢʘʟʘʥʦ ʟʽ ʟʥʘʢʘʤʠ ʚʽʜʢʨʠʪʦʾ ʥʦʤʝʥʢʣʘʪʫʨʠ. ʎʝ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʷʢ ʧʨʦ ʩʫʪʪʻʚʫ ʤʽʥʣʠʚʽʩʪʴ ʚʠʜʽʚ, 
ʪʘʢ ʽ ʥʝʯʽʪʢʽ ʤʝʞʽ ʤʽʞ ʥʠʤʠ. ʆʩʪʘʥʥʻ ʧʦʚôʷʟʘʥʦ ʟ ʥʝʜʦʩʪʘʪʥʴʦʶ ʚʠʚʯʝʥʽʩʪʶ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʫ.  

ʅʘʤʠ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʢʦʣʝʢʮʽʷ, ʱʦ ʥʘʨʘʭʦʚʫʻ 80 ʝʢʟʝʤʧʣʷʨʽʚ, ʷʢʘ ʟʽʙʨʘʥʘ ʟ ʢʘʨʙʦʥʘʪʥʠʭ ʧʦʨʽʜ 
ʤʦʢʨʦʚʦʣʥʦʚʘʩʴʢʦʾ ʩʝʨʽʾ ʇʽʚʜʝʥʥʦʛʦ ɼʦʥʙʘʩʫ. ʎʷ ʩʝʨʽʷ, ʱʦ ʣʠʰʝ ʥʝʱʦʜʘʚʥʦ ʚʚʝʜʝʥʘ ʫ 
ʩʪʨʘʪʠʛʨʘʬʽʯʥʫ ʣʽʪʝʨʘʪʫʨʫ, ʦʙôʻʜʥʫʻ ʩʚʽʪʠ ʢʘʤôʷʥʦʚʫʛʽʣʴʥʦʾ ʯʘʩʪʠʥʠ ʪ.ʟ. çʪʦʚʱʽ ʩʫʮʽʣʴʥʠʭ 
ʚʘʧʥʷʢʽʚè. ɺʦʥʘ ʦʛʣʷʥʫʪʘ ʫ ʚʽʜʩʣʦʥʝʥʥʷʭ ʧʦ ʨ. ʂʘʣʴʤʽʫʩ, ʣʽʚʦʤʫ ʙʝʨʝʟʽ ʚʦʜʦʩʭʦʚʠʱʘ ʥʘ ʨ. ʄʦʢʨʘ 
ɺʦʣʥʦʚʘʭʘ, ʘ ʪʘʢʦʞ ʫ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʢʘʨôʻʨʽʚ ʇʽʚʜʝʥʥʦʛʦ ɼʦʥʙʘʩʫ. ɿʘ ʦʪʨʠʤʘʥʠʤʠ ʧʦʧʝʨʝʜʥʽʤʠ 
ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʚʯʝʥʥʷ ʢʦʣʝʢʮʽʾ ʚʩʪʘʥʦʚʣʝʥʘ ʟʤʽʥʘ ʚʠʜʽʚ ʫ ʨʦʟʨʽʟʽ ʤʦʢʨʦʚʦʣʥʦʚʘʩʴʢʦʾ ʩʝʨʽʾ, ʱʦ, 
ʚʨʘʭʦʚʫʶʯʠ ʚʽʜʥʦʩʥʦ ʤʦʥʦʬʘʮʽʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʢʘʨʙʦʥʘʪʥʦʾ ʪʦʚʱ ,̔ ʤʦʞʥʘ ʧʦʚôʷʟʫʚʘʪʠ 
ʧʝʨʝʚʘʞʥʦ ʟ ʝʚʦʣʶʮʽʡʥʠʤʠ ʟʤʽʥʘʤʠ. 

ʋ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʨʦʟʨʽʟʫ ʪʫʨʥʝʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ (ʢʦʤʧʣʝʢʩʥʘ ʟʦʥʘ C1
tb) ʧʝʨʝʚʘʞʘʶʪʴ ʜʚʘ ʚʠʜʠ 

Syringopora reticulata Goldfuss, S. ramulosa Goldfuss. ɺ ʩʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ (ʢʦʤʧʣʝʢʩʥʘ ʟʦʥʘ C1
tc) 

ʚʠʷʚʣʝʥʦ ʝʢʟʝʤʧʣʷʨʠ ʙʣʠʟʴʢʽ ʜʦ ʚʠʜʫ Syringopora subgeniculata Sokolov. ɼʣʷ ʚʝʨʭʽʚ ʪʫʨʥʝ 
(ʢʦʤʧʣʝʢʩʥʘ ʟʦʥʘ C1

va) ʭʘʨʘʢʪʝʨʥʽ Syringopora gracilis Keiserling, S conferta Keyserling, S. 
intermixa Reed, ʘ ʫ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʚʽʟʝʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ (ʢʦʤʧʣʝʢʩʥʽ ʟʦʥʠ C1

vb-d) ʧʦʨʷʜ ʟ ʥʠʤʠ 
ʟʥʘʡʜʝʥʦ S. geniculata Phillips ʪʘ S. gigantea Thomson. 

ʇʦʜʘʣʴʰʽ ʜʝʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʷʪʴ ʫʪʦʯʥʠʪʠ ʩʠʩʪʝʤʘʪʠʯʥʠʡ ʩʢʣʘʜ ʩʠʨʽʥʛʦʧʦʨʠʜ ʪʘ 
ʚʠʟʥʘʯʠʪʠ ʾʭ ʩʪʨʘʪʠʛʨʘʬʽʯʥʝ ʽ ʛʝʦʛʨʘʬʽʯʥʝ ʧʦʰʠʨʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʫʪʦʯʥʝʥʥʷ ʦʙôʻʤʽʚ ʚʠʜʽʚ ʥʘ 
ʦʩʥʦʚʽ ʜʦʜʘʪʢʦʚʦʛʦ ʚʠʚʯʝʥʥʷ ʪʠʧʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ ʪʘ ʇʽʚʜʝʥʥʦʛʦ ʂʠʪʘʶ ʻ 
ʥʘʛʘʣʴʥʦʶ ʧʦʪʨʝʙʦʶ ʪʘ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʴ ʷʢ ʦʜʠʥ ʟ ʥʘʧʨʷʤʽʚ ʤʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ  ʾʩʧʽʚʧʨʘʮ .̔ 
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ɯɿʆʊʆʇʅʀʁ ɺɯʂ ʊɸ ʂʈʀʉʊɸʃʆɻɽʅɽɿʀʉ ʎʀʈʂʆʅʋ ɯ ʄʆʅɸʎʀʊʋ ɯɿ 
ɾʀʃʔʅʆɻʆ ɻʈɸʅɯʊʋ ʏɸʋʉɯɺʉʔʂʆɻʆ ʂɸʈ`ɭʈʋ ʉɽʈɽɼʅʔʆɻʆ ʇʆɹʋɾɾʗ 

ʋʂʈɸɰʅʉʔʂʆɻʆ ʑʀʊɸ 
 

ɺ ʜʘʥʠʡ ʯʘʩ ʚ ʫʨʘʥ-ʩʚʠʥʮʝʚʽʡ ʛʝʦʭʨʦʥʦʣʦʛʽʾ ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʤ ʻ ʚʠʟʥʘʯʝʥʥʷ ʽʟʦʪʦʧʥʦʛʦ 
ʚʽʢʫ ʟʘ ʘʢʮʝʩʦʨʥʠʤ ʮʠʨʢʦʥʦʤ, ʱʦ ʧʦʚ'ʷʟʘʥʦ ʟ ʨʷʜʦʤ ʚʣʘʩʪʠʚʦʩʪʝʡ. ɻʦʣʦʚʥʝ ʜʦʩʪʦʾʥʩʪʚʦ ʮʠʨʢʦʥʫ 
ʷʢ ʛʝʦʭʨʦʥʦʤʝʪʨʘ ï ʰʠʨʦʢʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚ ʨʽʟʥʠʭ ʟʘ ʩʢʣʘʜʦʤ ʪʘ ʧʦʭʦʜʞʝʥʥʷʤ ʧʦʨʦʜʘʭ, 
ʩʪʽʡʢʽʩʪʴ ʜʦ ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ ʚʧʣʠʚʫ, ʧʦʨʽʚʥʷʥʦ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ 
ʚ ʦʩʥʦʚʥʦʤʫ ʽʟʦʤʦʨʬʥʦ ʟʘʤʽʱʫʶʪʴ ʮʠʨʢʦʥʽʡ ʚ ʩʪʨʫʢʪʫʨʽ ʤʽʥʝʨʘʣʫ ʽ, ʱʦ ʜʫʞʝ ʚʘʞʣʠʚʦ, 
ʚʽʜʩʫʪʥʽʩʪʴ ʩʧʦʨʽʜʥʝʥʦʩʪʽ ʜʦ ʩʚʠʥʮʶ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʡʦʛʦ ʯʠʩʪʦ ʨʘʜʽʦʛʝʥʥʫ ʧʨʠʨʦʜʫ. 
ʍʘʨʘʢʪʝʨʥʽ ʤʦʨʬʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʤʽʥʝʨʘʣʫ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʫʤʦʚʘʤʠ 
ʡʦʛʦ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʪʘ ʥʘʩʪʫʧʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ, ʜʦʟʚʦʣʷʶʪʴ ʧʦʚ'ʷʟʫʚʘʪʠ ʜʘʪʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴʩʷ, ʟ 
ʧʝʚʥʠʤʠ ʛʝʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʷʢʽ ʧʨʦʷʚʠʣʠʩʷ ʚ ʧʦʨʦʜʽ. 

ɺ ʪʦʡ ʞʝ ʯʘʩ, ʧʨʘʢʪʠʢʘ ʛʝʦʭʨʦʥʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʠʪʴ, ʱʦ ʮʠʨʢʦʥ, ʷʢ ʛʝʦʭʨʦʥʦʤʝʪʨ, 
ʤʘʻ ʨʷʜ ʥʝʛʘʪʠʚʥʠʭ ʨʠʩ. ɻʦʣʦʚʥʦʶ ʟ ʥʠʭ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʻ ʡʦʛʦ ʩʪʽʡʢʽʩʪʴ ʜʦ ʤʝʭʘʥʽʯʥʦʛʦ ʪʘ 
ʭʽʤʽʯʥʦʛʦ ʚʧʣʠʚʫ. ʉʘʤʝ ʟʘʚʜʷʢʠ ʮʴʦʤʫ ʨʝʣʽʢʪʦʚʽ ʮʠʨʢʦʥʠ ʧʦʨʽʜ ʩʫʙʩʪʨʘʪʫ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʫ 
ʚʠʛʣʷʜʽ ʷʜʝʨ ʚ ʩʝʨʝʜʠʥʽ ʢʨʠʩʪʘʣʽʚ ʩʠʥʧʝʪʨʦʛʝʥʥʦʛʦ ʮʠʨʢʦʥʫ ʧʘʣʽʥʛʝʥʥʦ-ʘʥʘʪʝʢʪʠʯʥʠʭ 
ʛʨʘʥʽʪʦʾʜʽʚ. ɺ ʨʝʣʽʢʪʦʚʠʭ ʷʜʨʘʭ, ʷʢ ʧʨʘʚʠʣʦ, ʟʙʝʨʽʛʘʻʪʴʩʷ ʧʝʚʥʘ ʢʽʣʴʢʽʩʪʴ ʜʘʚʥʴʦʛʦ ʨʘʜʽʦʛʝʥʥʦʛʦ 
ʩʚʠʥʮʶ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʟʥʘʯʥʝ ʟʘʚʠʱʝʥʥʷ ʚʽʢʫ ʮʠʨʢʦʥʫ. ʆʢʨʽʤ ʪʦʛʦ, ʮʠʨʢʦʥʘʤ ʜʦʩʠʪʴ ʯʘʩʪʦ 
ʭʘʨʘʢʪʝʨʥʘ ʜʠʩʢʦʨʜʘʥʪʥʽʩʪʴ ʦʪʨʠʤʫʚʘʥʠʭ ʟʥʘʯʝʥʴ ʚʽʢʫ, ʷʢʘ ʥʘ ʜʫʤʢʫ ʙʘʛʘʪʴʦʭ ʜʦʩʣʽʜʥʠʢʽʚ 
ʦʙʫʤʦʚʣʝʥʘ ʾʭ ʤʝʪʘʤʽʢʪʠʟʘʮʽʻʶ. 



ʄʘʪʝʨʽʘʣʠ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 
çʈʆʃʔ ɺʀʑʀʍ ʅɸɺʏɸʃʔʅʀʍ ɿɸʂʃɸɼɯɺ ʋ ʈʆɿɺʀʊʂʋ ɻɽʆʃʆɻɯɰè, ʂʠʾʚ, 2014. ʏʘʩʪʠʥʘ ɯɯ 
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ʅʘ ʩʴʦʛʦʜʝʥʥʷ ʤʦʥʘʮʠʪ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʫʨʘʥʚʤʽʩʥʠʭ ʘʢʮʝʩʦʨʥʠʭ ʤʽʥʝʨʘʣʽʚ, ʟʘ 
ʷʢʠʤ ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʘʩ ʧʨʦʪʽʢʘʥʥʷ ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʬʦʨʤʫʚʘʥʥʷ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ. ʅʘ 
ʚʽʜʤʽʥʫ ʚʽʜ ʮʠʨʢʦʥʫ, ʷʢʠʡ ʧʨʠʩʫʪʥʽʡ ʤʘʡʞʝ ʚ ʫʩʽʭ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʦʜʘʭ, ʤʦʥʘʮʠʪ ʻ ʚʽʜʥʦʩʥʦ 
ʨʽʜʢʽʩʥʠʤ ʤʽʥʝʨʘʣʦʤ ʽ ʪʨʘʧʣʷʻʪʴʩʷ ʚʠʢʣʶʯʥʦ ʚ ʛʨʘʥʽʪʦʾʜʘʭ ʢʘʣʽʡ-ʥʘʪʨʽʻʚʦʛʦ ʨʷʜʫ ʪʘ ʜʝʷʢʠʭ 
ʤʝʪʘʩʦʤʘʪʠʪʘʭ, ʟʨʽʜʢʘ ʪʨʘʧʣʷʻʪʴʩʷ ʚ ʦʩʘʜʦʚʠʭ ʧʦʨʦʜʘʭ. ʉʘʤʝ ʪʦʤʫ, ʥʘʜʟʚʠʯʘʡʥʦ ʨʽʜʢʦ 
ʪʨʘʧʣʷʶʪʴʩʷ ʩʢʣʘʜʥʦ ʧʦʙʫʜʦʚʘʥʽ ʢʨʠʩʪʘʣʠ ʤʦʥʘʮʠʪʫ ʽ, ʟʘʚʜʷʢʠ ʮʴʦʤʫ ʮʠʬʨʦʚʽ ʟʥʘʯʝʥʥʷ ʚʽʢʫ, 
ʦʪʨʠʤʘʥʽ ʟʘ ʤʦʥʘʮʠʪʦʤ, ʙʽʣʴʰ ʪʦʯʥʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʯʘʩʫ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʧʦʨʦʜʠ, ʘʥʽʞ ʟʘ ʮʠʨʢʦʥʦʤ. 
ʉʧʽʚʧʘʜʽʥʥʷ ʽʟʦʪʦʧʥʠʭ ʜʘʪ ʦʪʨʠʤʘʥʠʭ ʟʘ ʮʠʨʢʦʥʦʤ ʪʘ ʤʦʥʘʮʠʪʦʤ ʤʘʻ ʩʪʘʪʠ ʦʩʥʦʚʥʠʤ ʢʨʠʪʝʨʽʻʤ 
ʾʭ ʜʦʩʪʦʚʽʨʥʦʩʪʽ. 

ʏʘʩ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʘʢʮʝʩʦʨʥʦʛʦ ʮʠʨʢʦʥʫ ʪʘ ʤʦʥʘʮʠʪʫ ʛʨʘʥʽʪʫ ʚʠʟʥʘʯʘʣʠ U-Pb ʽʟʦʭʨʦʥʥʠʤ 
ʤʝʪʦʜʦʤ. ɻʨʘʥʽʪ ʢʨʫʧʥʦʟʝʨʥʠʩʪʠʡ ʨʦʞʝʚʦʛʦ ʢʦʣʴʦʨʫ, ʙʽʦʪʠʪ-ʤʽʢʨʦʢʣʽʥ-ʧʣʘʛʽʦʢʣʘʟʦʚʠʡ.  
ʋʪʚʦʨʶʻ ʞʠʣʫ, ʧʦʪʫʞʥʽʩʪʶ ʙʽʣʷ 1,5 ʤʝʪʨʘ, ʷʢʘ ʨʦʟʪʠʥʘʻ ʤʽʛʤʘʪʠʟʦʚʘʥʽ ʧʽʨʦʢʩʝʥʦʚʽ ʛʥʝʡʩʠ ʪʘ 
ʢʨʠʩʪʘʣʦʩʣʘʥʮʽ, ʚʽʜʢʨʠʪʽ ʯʘʫʩʽʚʩʴʢʠʤ ʢʘʨ'ʻʨʦʤ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʧʨʘʚʦʤʫ ʙʝʨʝʟʽ ʨ. ʇʜ.ɹʫʛ, 
ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽʰʝ ʤ. ʇʝʨʚʦʤʘʡʩʴʢ. 

ɻʨʘʥʽʪ ʚʤʽʱʫʻ ʙʽʦʪʠʪ (ʙʣʠʟʴʢʦ 5%), ʢʘʣʽʻʚʠʡ ʧʦʣʴʦʚʠʡ ʰʧʘʪ (ʙʽʣʷ 40%), ʧʣʘʛʽʦʢʣʘʟ (ʙʽʣʷ 
40% ʽ ʢʚʘʨʮ (ʧʨʠʙʣʠʟʥʦ 15%). ɯʟ ʘʢʮʝʩʦʨʥʠʭ ʤʽʥʝʨʘʣʽʚ ʧʨʠʩʫʪʥʽ ʮʠʨʢʦʥ, ʤʦʥʘʮʠʪ, ʘʧʘʪʠʪ, 
ʚʽʜʤʽʯʘʶʪʴʩʷ ʩʫʣʴʬʽʜʠ. 

ʉʪʨʫʢʪʫʨʘ ʛʨʘʥʽʪʫ ʛʽʧʽʜʽʦʤʦʨʬʥʦʟʝʨʥʠʩʪʘ, ʥʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʢʘʪʘʢʣʘʩʪʠʯʥʘ. ʍʽʤʽʯʥʠʡ 
ʩʢʣʘʜ ʛʨʘʥʽʪʫ ʪʘʢʠʡ (%): SiO2=69.63; TiO2=0.2; Al2O3=12.51; Fe2O3=2.8; FeO=0.4; MnO-ʩʣ.; 
MgO= 1.39; CaO=1.26; Na2O=4.0; K2O=7.2; P2O5=0.2. 

ʎʠʨʢʦʥ ʫʪʚʦʨʶʻ ʩʚʽʪʣʦ-ʢʦʨʠʯʥʝʚʽ, ʤʝʜʦʚʦ-ʞʦʚʪʽ, ʨʽʜʰʝ ʨʦʞʝʚʽ ʧʨʠʟʤʘʪʠʯʥʽ ʢʨʠʩʪʘʣʠ, ʟ 
ʢʦʝʬʽʮʽʻʥʪʦʤ ʚʠʜʦʚʞʝʥʥʷ ʚʽʜ 1,5 ʜʦ 5 (ʨʠʩ. 1). ɺ ʙʽʣʴʰʦʩʪʽ ʢʨʠʩʪʘʣʽʚ ʨʝʙʨʘ ʥʝ ʯʽʪʢʽ, 
ʟʘʦʢʨʫʛʣʝʥʽ, ʧʦʚʝʨʭʥʷ ʛʨʘʥʝʡ ʩʠʣʴʥʦ ʪʨʽʱʠʥʫʚʘʪʘ. ɻʦʣʦʚʢʠ ʢʨʠʩʪʘʣʽʚ ʛʦʩʪʨʽ, ʫʪʚʦʨʝʥʽ 
ʢʦʤʙʽʥʘʮʽʻʶ ʛʨʘʥʝʡ ʛʦʩʪʨʦʾ ʪʘ ʪʫʧʦʾ ʙʽʧʽʨʘʤʽʜ. ʅʘ ʤʽʢʨʦʟʦʥʜʽ ʚʠʷʚʣʷʻʪʴʩʷ ʟʦʥʘʣʴʥʘ ʙʫʜʦʚʘ 
ʟʝʨʝʥ, ʷʢʘ ʧʦʤʽʪʥʦ ʫʩʢʣʘʜʥʝʥʘ ʪʨʽʱʠʥʫʚʘʪʽʩʪʶ. ɿʦʥʘʣʴʥʽʩʪʴ, ʦʯʝʚʠʜʥʦ "ʤʘʛʤʘʪʠʯʥʘ", 
ʦʙʫʤʦʚʣʝʥʘ ʯʝʨʛʫʚʘʥʥʷʤ ʢʦʥʮʝʥʪʨʠʯʥʠʭ ʟʦʥ ʟ ʨʽʟʥʦʶ ʢʽʣʴʢʽʩʪʶ ʝʣʝʤʝʥʪʽʚ-ʜʦʤʽʰʦʢ, ʚ 
ʦʩʥʦʚʥʦʤʫ ʟʘʣʽʟʘ ʽ ʢʘʣʴʮʽʶ. ɺ ʰʣʽʬʘʭ ʚʠʷʚʣʷʻʪʴʩʷ ʧʨʦʩʪʦʨʦʚʠʡ ʟʚ'ʷʟʦʢ ʢʨʠʩʪʘʣʽʚ ʮʠʨʢʦʥʫ ʟ 
ʧʦʣʴʦʚʠʤʠ ʰʧʘʪʘʤʠ ʪʘ ʢʚʘʨʮʦʤ. 

 
 

ʈʠʩ. 1. ʄʽʢʨʦʬʦʪʦʛʨʘʬʽʷ ʢʨʠʩʪʘʣʽʚ ʮʠʨʢʦʥʫ ʽʟ ʛʨʘʥʽʪʫ, ʝʣʝʢʪʨʦʥʥʠʡ ʤʽʢʨʦʩʢʦʧ, ʨʝʞʠʤ COMPO. 
 

ʂʨʠʩʪʘʣʠ ʤʦʥʘʮʠʪʫ, ʚ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ, ʩʚʽʪʣʦ-ʞʦʚʪʽ ʚʦʜʷʥʦ-ʧʨʦʟʦʨʽ ʟ ʨʽʚʥʦʶ 
ʙʣʠʩʢʫʯʦʶ ʧʦʚʝʨʭʥʝʶ, ʚ ʤʝʥʰʠʭ ʢʽʣʴʢʦʩʪʷʭ ʪʨʘʧʣʷʶʪʴʩʷ ʦʟʘʣʽʟʥʝʥʽ ʟ ʧʦʚʝʨʭʥʽ ʥʘʧʽʚ-ʧʨʦʟʦʨʽ 
ʟʝʨʥʘ. ʌʦʨʤʘ ʧʘʤʧʫʰʢʦʧʦʜʽʙʥʘ, ʤʘʡʞʝ ʽʟʦʤʝʪʨʠʯʥʘ ʚ ʜʝʷʢʠʭ ʜʝʱʦ ʩʧʣʶʱʝʥʘ. ʂʦʥʪʫʨʠ ʚ 
ʙʽʣʴʰʦʩʪʽ ʢʨʠʩʪʘʣʽʚ ʟʘʦʢʨʫʛʣʝʥʽ, ʘʣʝ ʪʨʘʧʣʷʶʪʴʩʷ ʧʦʦʜʠʥʦʢʽ ʛʨʘʥʽ ʽ ʥʘʚʽʪʴ ʨʝʙʨʘ.  

ɺ ʰʣʽʬʘʭ ʤʦʥʘʮʠʪ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʚ ʟʦʥʘʭ ʢʦʥʪʘʢʪʫ ʧʦʨʦʜʦʪʚʽʨʥʠʭ ʤʽʥʝʨʘʣʽʚ: 
ʢʚʘʨʮ-ʧʣʘʛʽʦʢʣʘʟ, ʢʚʘʨʮ-ʤʽʢʨʦʢʣʽʥ ʪʘ ʽʥʪʝʨʩʪʠʮʽʷʭ. 

ʏʘʩ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʮʠʨʢʦʥʫ ʚʽʜʧʦʚʽʜʘʻ ʚʝʨʭʥʴʦʤʫ ʧʝʨʝʪʠʥʫ ʢʦʥʢʦʨʜʽʾ ʟ ʜʠʩʢʦʨʜʽʻʶ ʩʪʘʥʦʚʠʪʴ 
2036Ñ88 ʤʣʥ. ʨʦʢʽʚ. 

ʏʘʩ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʤʦʥʘʮʠʪʫ ʪʘʢʦʞ ʚʽʜʧʦʚʽʜʘʻ ʚʝʨʭʥʴʦʤʫ ʧʝʨʝʪʠʥʫ ʢʦʥʢʦʨʜʽʾ ʟ ʜʠʩʢʦʨʜʽʻʶ ʽ 
ʩʢʣʘʜʘʻ 2042.4Ñ5,8 ʤʣʥ. ʨʦʢʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʽ ʮʠʬʨʦʚʽ ʟʥʘʯʝʥʥʷ ʚʽʢʫ 2036 ʤʣʥ. ʨʦʢʽʚ ʟʘ ʮʠʨʢʦʥʦʤ ʪʘ 2042 ʤʣʥ. 
ʨʦʢʽʚ ʟʘ ʤʦʥʘʮʠʪʦʤ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʜʦʩʪʦʚʽʨʥʠʤʠ, ʦʩʢʽʣʴʢʠ ʥʘʚʝʜʝʥʽ ʜʘʥʽ ʻ ʢʦʥʢʦʨʜʘʪʥʠʤʠ. 

 



ʄʘʪʝʨʽʘʣʠ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 
çʈʆʃʔ ɺʀʑʀʍ ʅɸɺʏɸʃʔʅʀʍ ɿɸʂʃɸɼɯɺ ʋ ʈʆɿɺʀʊʂʋ ɻɽʆʃʆɻɯɰè, ʂʠʾʚ, 2014. ʏʘʩʪʠʥʘ ɯɯ 
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ʋɼʂ 553.9 
ʂʦʨʥʽʻʥʢʦ ʄ.ʆ., ʩʪʫʜ., 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, 
ʋʢʨʘʾʥʘ, 03022, ʂʠʾʚ, ɺʘʩʠʣʴʢʽʚʩʴʢʘ, 90, 

ʝ-mail: marunacor@ukr.net 
 

ʂʈʀʊɽʈɯɰ ʇɽʈʉʇɽʂʊʀɺʅʆʉʊɯ ʊɽʈʀʊʆʈɯɰ ʅɸ ʅɸʗɺʅɯʉʊʔ ʇʆʂʃɸɼɯɺ ɻɸɿʋ ʋ 
ʇɸʉʊʂɸʍ ʅɽ ɸʅʊʀʂʃɯʅɸʃʔʅʆɻʆ ʇʆʍʆɼɾɽʅʅʗ ʅɸ ʇʈʀʂʃɸɼɯ 

ʂʆʄɹɯʅʆɺɸʅʀʍ ʇɸʉʊʆʂ ʇɯɺʅɯʏʅʀʍ ʌʃɸʅɻɯɺ ɼʆʅɽʎʔʂʆɰ ʉʂʃɸɼʏɸʉʊʆɰ 
ʉʇʆʈʋɼʀ ʊɸ ɹɸʍʄʋʊʉʔʂʆɰ ʋʃʆɻʆɺʀʅʀ 

 
ʑʽʣʴʥʽʩʪʴ ʛʝʥʝʨʘʮʽʾ ʚʫʛʣʝʚʦʜʥʽʚ (ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʛʘʟʫ) ʫ ʨʘʡʦʥʽ ɼʦʥʙʘʩʫ ʻ ʜʫʞʝ ʚʠʩʦʢʦʶ. 

ʅʘʡʙʽʣʴʰ ʚʠʚʯʝʥʠʤʠ ʪʫʪ ʩʝʡʩʤʦʨʦʟʚʽʜʢʦʶ, ʛʣʠʙʦʢʠʤ ʙʫʨʽʥʥʷʤ ʻ ʪʨʘʜʠʮʽʡʥʽ ʘʥʪʠʢʣʽʥʘʣʴʥʽ 
ʧʘʩʪʢʠ. ʂʨʠʪʝʨʽʾ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʾʭ ʜʽʘʛʥʦʩʪʠʮʽ, ʙʘʟʫʶʪʴʩʷ ʥʘ ʙʘʛʘʪʦʨʽʯʥʦʤʫ ʜʦʩʚʽʜʽ 
ʧʦʰʫʢʽʚ ʚʫʛʣʝʚʦʜʥʽʚ. ɺ ʜʘʥʠʡ ʯʘʩ, ʢʦʣʠ ʬʦʥʜ ʥʝʦʧʦʰʫʢʦʚʘʥʠʭ ʘʥʪʠʢʣʽʥʘʣʴʥʠʭ ʩʪʨʫʢʪʫʨ 
ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚ ʦʩʥʦʚʥʦʤʫ ʜʨʽʙʥʠʤʠ ʽ ʩʣʘʙʦ ʚʠʨʘʞʝʥʠʤʠ ʦʙôʻʢʪʘʤʠ, ʚʩʝ ʘʢʪʫʘʣʴʥʽʰʠʤ ʩʪʘʻ 
ʧʦʰʫʢ ʽ ʨʦʟʨʦʙʢʘ ʚ ʜʘʥʦʤʫ ʨʝʛʽʦʥʽ ʩʢʫʧʯʝʥʴ ʥʘʬʪʠ ʽ ʛʘʟʫ ʚ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʧʘʩʪʢʘʭ, ʷʢ ʫ 
ʪʝʨʠʛʝʥʥʠʭ ʪʘʢ ʽ ʚ ʢʘʨʙʦʥʘʪʥʠʭ ʚʽʜʢʣʘʜʘʭ. ʇʨʦʪʝ ʧʨʦʛʥʦʟ ʚʽʜʧʦʚʽʜʥʠʭ ʧʘʩʪʦʢ ʻ ʩʢʣʘʜʥʠʤ. ʊʦʤʫ, 
ʫʚʘʛʘ ʘʢʮʝʥʪʫʻʪʴʩʷ ʥʘ ʦʢʨʝʤʠʭ ʢʨʠʪʝʨʽʷʭ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʪʘʢʠʭ ʪʝʨʠʪʦʨʽʡ. 

ʊʦʙʪʦ, ʦʩʥʦʚʦʶ ʜʣʷ ʧʦʰʫʢʽʚ ʻ ʥʝ ʟʘʛʘʣʴʥʦ ʧʨʠʡʥʷʪʘ ʧʦʰʘʨʦʚʘ ʙʫʜʦʚʘ ʛʘʟʦʥʦʩʥʦʛʦ ʢʦʣʝʢʪʦʨʘ 
ʧʽʩʢʦʚʠʢʫ, ʘ ʥʘʷʚʥʽʩʪʴ ʫ ʨʦʟʨʽʟʽ ʢʦʣʝʢʪʦʨʽʚ ʚʪʦʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʷʢʽ ʟʘ ʙʫʜʦʚʦʶ 
ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʣʽʥʽʡʥʽ ʟʦʥʠ ʚʟʜʦʚʞ ʧʣʦʱʠʥ ʟʤʽʱʫʚʘʯʽʚ, ʘʙʦ ʙʽʣʴʰ ʽʟʦʤʝʪʨʠʯʥʽ ʟʘ ʬʦʨʤʦʶ 
ʜʽʣʷʥʢʠ ʧʦʜʨʽʙʥʝʥʥʷ ʧʦʨʽʜ ʥʘ ʧʝʨʝʪʠʥʽ ʨʽʟʥʦʚʽʢʦʚʠʭ ʧʦʨʫʰʝʥʴ ʽ ʫʪʚʦʨʶʶʪʴ ʤʘʩʠʚʥʦ-ʧʣʘʩʪʦʚʽ 
ʧʦʢʣʘʜʠ. ʈʦʟʛʣʷʥʝʤʦ ʧʨʦʮʝʩʠ ʪʘ ʢʨʠʪʝʨʽʾ, ʱʦ ʤʦʞʫʪʴ ʩʚʽʜʯʠʪʠ ʧʨʦ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʪʝʨʠʪʦʨʽʾ. 

ɻʘʟʦʛʝʥʝʨʘʮʽʡʥʠʡ ʧʦʪʝʥʮʽʘʣ ʚʫʛʣʝʥʦʩʥʦʾ ʬʦʨʤʘʮʽʾ ʢʘʨʙʦʥʫ 
ʗʢ ʚʽʜʦʤʦ, ʚʫʛʣʝʥʦʩʥʽ ʚʽʜʢʣʘʜʠ ʻ ʥʘʡʧʦʪʫʞʥʽʰʦʶ ʛʘʟʦʛʝʥʝʨʫʶʯʦʶ ʬʦʨʤʘʮʽʻʶ. ʇʨʠ 

ʧʨʦʚʝʜʝʥʥʽ ʧʦʨʽʚʥʷʥʥʷ ʦʙʩʷʛʽʚ ʛʝʥʝʨʘʮʽʾ ʚʫʛʣʝʚʦʜʥʽʚ ʨʽʟʥʠʭ ʨʘʡʦʥʽʚ ʃʫʛʘʥʩʴʢʦʾ ʦʙʣʘʩʪʽ ʪʘ 
ɼʦʥʙʘʩʫ ʚʠʜʽʣʷʻʪʴʩʷ ʯʽʪʢʘ ʟʘʢʦʥʦʤʽʨʥʦʩʪʴ: ʧʦʪʝʥʮʽʘʣ ʚʽʜʢʣʘʜʽʚ ʚʫʛʣʝʥʦʩʥʦʾ ʬʦʨʤʘʮʽʾ ʟʨʦʩʪʘʻ ʟʽ 
ʟʨʦʩʪʘʥʥʷʤ ʧʦʪʫʞʥʦʩʪʽ ʬʦʨʤʘʮʽʾ. 

ɻʘʟʦʛʝʦʣʦʛʽʯʥʝ ʨʘʡʦʥʫʚʘʥʥʷ ʚʫʛʣʝʥʦʩʥʠʭ ʚʽʜʢʣʘʜʽʚ ʢʘʨʙʦʥʫ 
ʇʽʜ ʯʘʩ ʜʘʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʢʽʣʴʢʘ ʧʽʜʭʦʜʽʚ, ʦʜʠʥ ʽʟ ʷʢʠʭ ʽʩʪʦʨʠʢʦ-

ʛʝʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ, ʜʝ ʚʝʜʫʯʠʤ ʻ ʪʝʢʪʦʥʽʯʥʠʡ ʬʘʢʪʦʨ, ʷʢ ʪʘʢʠʡ ʱʦ "ʦʙʫʤʦʚʣʶʻ ʧʨʦʮʝʩʠ 
ʤʽʛʨʘʮʽʾ, ʘʢʫʤʫʣʷʮʽʾ ʪʘ ʢʦʥʩʝʨʚʘʮʽʾ ʚʫʛʣʝʚʦʜʥʽʚ". ɸʣʝ ʦʩʥʦʚʥʠʤ ʜʣʷ ʪʝʨʠʪʦʨʽʾ ɼʦʥʙʘʩʫ, ʷʢʘ 
ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʛʘʟʦʚʦʾ ʦʙʣʘʩʪʽ, ʻ ʚʠʜʽʣʝʥʥʷ ʚʫʛʣʝʛʘʟʦʥʦʩʥʦʾ, 
ʛʘʟʦʚʫʛʣʝʥʦʩʥʦʾ ʪʘ ʚʫʛʣʝʥʦʩʥʦʾ ʟʦʥʠ. ʂʨʠʪʝʨʽʻʤ ʪʘʢʦʛʦ ʧʦʜʽʣʫ ʻ ʦʢʦʥʪʫʨʝʥʥʷ ʚʽʜʢʣʘʜʽʚ 
ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʰʠʨʝʥʥʷ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ ʧʝʚʥʠʭ ʤʘʨʦʢ (ʚʽʜ ɼ (ʜʦʚʛʦʧʦʣʫʤôʷʥʽ) ʜʦ ʇ (ʧʽʩʥʽ), 
ʚʽʜ ʥʘʧʽʚʘʥʪʨʘʮʠʪʽʚ ʪʘ ʘʥʪʨʘʮʠʪʽʚ ʜʦ ɸ12 ʚʢʣʶʯʥʦ, ʚʽʜ ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʠʭ ʘʥʪʨʘʮʠʪʽʚ ʤʘʨʢʠ ɸʂ13 
ʪʘ ʚʠʱʝ ʚʽʜʧʦʚʽʜʥʦ). 

ʈʝʛʽʦʥʘʣʴʥʽ ʛʘʟʦʦʧʽʨʥʽ ʪʦʚʱʽ ʪʘ ʢʦʣʝʢʪʦʨʠ 
ʅʘ ʪʝʨʠʪʦʨʽʾ ɼɼɿ ʽ ɼʦʥʙʘʩʫ ʚʽʜʢʣʘʜʠ ʩʚʽʪʠ ʉ2

4 ʻ ʥʘʡʙʽʣʴʰ ʛʣʠʥʠʩʪʠʤʠ ʽ ʤʘʶʪʴ ʫʥʽʢʘʣʴʥʽ 
ʽʟʦʣʶʶʯʽ ʚʣʘʩʪʠʚʦʩʪʽ. ɹʽʣʴʰʝ 90% ʟʘʧʘʩʽʚ ʛʘʟʫ ʫ ʨʦʜʦʚʠʱʘʭ ʧʽʚʥʽʯʥʦʛʦ ʙʦʨʪʫ ɼɼɿ ʟʥʘʭʦʜʷʪʴʩʷ 
ʫ ʚʽʜʢʣʘʜʘʭ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʥʠʞʯʝ ʮʽʻʾ ʧʦʢʨʠʰʢʠ ʽ ʩʘʤʝ ʚ ʤʝʞʘʭ ʚʝʨʭʥʴʦʾ ʧʽʜʟʦʥʽ 
ʚʫʛʣʝʛʘʟʦʥʦʩʥʦʾ ʛʘʟʦʛʝʦʭʽʤʽʯʥʦʾ ʟʦʥʠ.  

ɿʘ ʜʘʥʠʤʠ ʨʝʛʽʦʥʘʣʴʥʠʭ ʣʽʪʦʬʘʮʽʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ɼʦʥʙʘʩʫ ʪʘ ʡʦʛʦ 
ʧʽʚʥʽʯʥʠʭ ʦʢʦʣʠʮʴ, ʚʽʜʢʣʘʜʠ ʩʚʽʪ ʉ2

3 ʪʘ ʉ2
2 ʧʨʝʜʩʪʘʚʣʝʥʽ ʩʫʙʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ ʬʘʮʽʷʤʠ ʟ 

ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʫ ʨʦʟʨʽʟʽ ʧʽʱʘʥʠʭ ʧʣʘʩʪʽʚ. ʊʦʙʪʦ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʜ ʩʫʪʦ ʛʣʠʥʠʩʪʠʤʠ 
ʛʘʟʦʪʨʠʚʢʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʩʚʽʪʠ ʉ2

4 ʥʘ ʚʝʣʠʯʝʟʥʽʡ ʧʣʦʱʽ ʟʘʣʷʛʘʶʪʴ ʧʦʪʫʞʥʽ ʪʦʚʱʽ ʧʽʱʘʥʠʭ 
ʛʦʨʠʟʦʥʪʽʚ. 

ʅʘʧʨʷʤʢʠ ʪʘ ʦʙʩʷʛʠ ʤʽʛʨʘʮʽʾ ʚʫʛʣʝʚʦʜʥʽʚ 
ʅʘ ʜʘʥʽʡ ʪʝʨʠʪʦʨʽʾ ʚʠʜʽʣʝʥʦ ʪʘ ʦʙˇʨʫʥʪʦʚʘʥʦ ʟʦʥʠ ʛʘʟʦʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ ʨʦʟʚʘʥʪʘʞʝʥʥʷ 

ʬʣʶʾʜʽʚ (ʨʦʟʩʽʶʚʘʥʥʷ), ʫʤʦʚʥʦ-ʛʽʜʨʦʩʪʘʪʠʯʥʠʭ ʪʠʩʢʽʚ (ʩʪʘʙʽʣʽʟʘʮʽʾ) ʪʘ ʧʽʜʚʠʱʝʥʠʭ ʪʠʩʢʽʚ 
(ʘʢʫʤʫʣʷʮʽʾ). ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʽʪ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʧʝʨʝʪʦʢʽʚ ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʛʘʟʽʚ ʟ ʟʦʥ 
ʛʝʥʝʨʘʮʽʾ ʷʢ ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ, ʪʘʢ ʽ ʣʘʪʝʨʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʘʭ ʊʘ ʬʽʢʩʫʚʘʪʠ ʪʘʢʽ ʧʝʨʝʪʦʢʠ ʚ ʟʦʥʘʭ 
ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʪʝʢʪʦʥʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʜʦʩʠʪʴ ʩʢʣʘʜʥʦ. ɼʣʷ ʧʦʣʝʛʰʝʥʥʷ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ 
ʢʨʘʱʝ ʚʠʟʥʘʯʠʪʠʩʴ ʟ ʨʫʰʽʡʥʦʶ ʩʠʣʦʶ ʤʽʛʨʘʮʽʾ. 



ʄʘʪʝʨʽʘʣʠ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 
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ɼʣʷ ʣʘʪʝʨʘʣʴʥʦʾ ʤʽʛʨʘʮʽʾ ʪʘʢʦʶ ʩʠʣʦʶ ʤʦʞʝ ʙʫʪʠ ʟʥʷʪʪʷ ʪʠʩʢʫ ʧʦʨʽʜ ʥʘ ʧʝʨʝʥʘʩʠʯʝʥʽ 
ʤʘʣʦʨʫʭʦʤʠʤ ʛʘʟʦʤ ʟʦʥʠ. ɼʘʥʠʡ ʛʘʟ ʤʽʛʨʫʻ ʚ ʩʫʙʚʝʨʪʠʢʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ʫ ʚʽʣʴʥʦʤʫ ʩʪʘʥʽ, 
ʧʦʪʨʘʧʣʷʶʯʠ ʚ ʘʪʤʦʩʬʝʨʫ. ʗʢ ʧʦʚʝʨʭʥʝʚʘ ʛʘʟʦʚʘ ʟʡʦʤʢʘ, ʪʘʢ ʽ ʢʦʩʤʽʯʥʘ ʫ ʽʥʬʨʘʯʝʨʚʦʥʦʤʫ 
ʜʽʘʧʘʟʦʥʽ ʮʝ ʯʽʪʢʦ ʬʽʢʩʫʶʪʴ. ɺ ʤʝʞʘʭ ʟʦʥ, ʜʝ ʛʣʠʥʠʩʪʽ ʨʽʟʥʦʚʠʜʠ ʧʦʨʽʜ ʟʙʝʨʽʛʘʶʪʴ ʩʚʦʾ 
ʝʢʨʘʥʫʶʯʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʥʘ ʰʣʷʭʽʚ ʤʽʛʨʘʮʽʾ ʚʫʛʣʝʚʦʜʥʽʚ, ʪʦʙʪʦ ʚʝʨʪʠʢʘʣʴʥʘ 
ʤʽʛʨʘʮʽʷ ʟʤʽʥʶʻʪʴʩʷ ʥʘ ʩʫʙʧʣʘʩʪʦʚʫ. 

ʌʦʨʤʠ ʤʽʛʨʘʮʽʾ ʚʫʛʣʝʚʦʜʥʽʚ 
ʇʨʦʩʣʽʜʢʫʚʘʪʠ ʤʽʛʨʘʮʽʶ ʚʫʛʣʝʚʦʜʥʽʚ ʚ ʪʘʢʠʭ ʟʦʥʘʭ ʽ ʧʽʜʪʚʝʨʜʠʪʠ ʜʘʥʠʡ ʢʨʠʪʝʨʽʡ ʩʢʘʜʥʦ. ɼʣʷ 

ʮʴʦʛʦ ʧʨʠʡʤʘʶʪʴ ʜʦ ʫʚʘʛʠ ʰʘʭʪʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʄʽʛʨʘʮʽʷ ʚʫʛʣʝʚʦʜʥʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦ 
ʪʨʽʱʠʥʘʤ ʪʘ ʟʦʥʘʤ ʧʨʠʨʦʜʥʦʛʦ ʨʦʟʫʱʽʣʴʥʝʥʥʷ ʫ ʚʽʣʴʥʽʡ ʬʦʨʤʽ. ʐʘʭʪʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʮʝ 
ʧʦʚʥʽʩʪʶ ʧʽʜʪʚʝʨʜʞʫʶʪʴ. ɿ ʛʣʠʙʠʥʦʶ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʪʨʽʱʠʥʠ ʟʥʠʢʘʶʪʴ, ʘ ʧʨʦʥʠʢʥʽʩʪʴ 
ʩʫʙʚʝʨʪʠʢʘʣʴʥʠʭ ʱʽʣʠʥ ʟʤʝʥʰʫʻʪʴʩʷ, ʘʣʝ ʾʭ ʟʥʠʢʥʝʥʥʷ ʥʝ ʬʽʢʩʫʻʪʴʩʷ ʥʘʚʽʪʴ ʫ ʰʘʭʪʘʭ ʥʘ 
ʛʣʠʙʠʥʘʭ ʧʦʥʘʜ 1300 ʤ ʽ ʩʘʤʝ ʧʦ ʥʠʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠʧʣʠʚ ʛʘʟʫ ʫ ʧʽʜʛʦʪʦʚʯʽ ʚʠʨʦʙʢʠ. 

ɻʽʜʨʦʛʝʦʭʽʤʽʯʥʘ ʟʦʥʘʣʴʥʽʩʪʴ 
ɻʽʜʨʦʛʝʦʭʽʤʽʯʥʘ ʟʦʥʘʣʴʥʽʩʪʴ ʫ ʚʽʜʢʣʘʜʘʭ ʢʘʨʙʦʥʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʪʫʞʥʦʩʪʽ ʛʘʟʦʛʝʥʝʨʫʶʯʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʚʽʜʢʣʘʜʽʚ ʚʫʛʣʝʥʦʩʥʦʾ ʬʦʨʤʘʮʽʾ ʚ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ. 
ʇʣʦʱʘ ʤʦʥʦʢʣʽʥʘʣʽ ʤʘʣʘ ʩʫʙʧʣʘʪʬʦʨʤʝʥʠʡ ʨʝʞʠʤ ʨʦʟʚʠʪʢʫ ʚ ʢʘʨʙʦʥʦʚʠʡ ʧʝʨʽʦʜ, ʽ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʤʽʥʽʤʘʣʴʥʠʤ ʛʘʟʦʛʝʥʝʨʫʶʯʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʦʩʘʜʽʚ ʚʫʛʣʝʥʦʩʥʦʾ ʬʦʨʤʘʮʽʾ. 
ɺʽʜʧʦʚʽʜʥʦ, ʥʠʞʯʝ ʟʦʥʠ ʩʫʯʘʩʥʦʛʦ ʚʠʚʽʪʨʶʚʘʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʾʭ ʧʦʚʥʝ ʥʘʩʠʯʝʥʥʷ ʚʦʜʘʤʠ 

ʧʽʟʥʽʰ ʩʬʦʨʤʦʚʘʥʦʛʦ ʧʽʟʥʴʦʧʝʨʤʩʴʢʦʛʦ ʝʚʘʧʦʨʠʪʦʚʦʛʦ ʙʘʩʝʡʥʫ. ʊʦʙʪʦ ʥʘ ʪʝʨʠʪʦʨʽʾ, ʱʦ 
ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʠʟʴʢʠʤ ʛʘʟʦʛʝʥʝʨʫʶʯʠʤ ʧʦʪʝʥʮʽʘʣʦʤ, ʧʦʨʦʚʠʡ ʧʨʦʩʪʽʨ ʙʫʚ ʟʘʧʦʚʥʝʥʠʡ 
ʝʚʘʧʦʨʽʪʦʚʠʤʠ ʨʦʟʩʦʣʘʤʠ ʪʦʤʫ, ʱʦ ʾʭ ʧʨʦʥʠʢʥʝʥʥʶ ʥʝ ʟʘʚʘʞʘʚ ʛʝʥʝʨʦʚʘʥʠʡ ʛʘʟ. 

ʄʽʛʨʘʮʽʡʥʽ ʧʨʦʮʝʩʠ ʽ ʥʘʩʫʚʥʽ ʩʪʨʫʢʪʫʨʠ 
ɺʠʜʽʣʝʥʘ ʧʝʨʝʭʨʝʩʥʘ ʩʠʩʪʝʤʘ ʥʘʩʫʚʽʚ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʟʦʥʽ ʜʨʽʙʥʦʾ ʩʢʣʘʜʯʘʩʪʦʩʪʽ ɼʦʥʙʘʩʫ 

ʪʘ ʚ ɹʘʭʤʫʪʩʴʢʽʡ ʫʣʦʛʦʚʠʥʽ. ʇʨʦʪʝ ʥʝ ʚʩʷ ʜʘʥʘ ʩʠʩʪʝʤʘ ʤʘʻ ʥʝʦʙʭʽʜʥʽ ʫʤʦʚʠ ʜʣʷ ʫʪʚʦʨʝʥʥʷ 
ʧʘʩʪʦʢ  ʪʘ ʾʭ ʧʦʚʥʦʛʦ ʟʘʧʦʚʥʝʥʥʷ. ʊʘʢ, ʧʝʨʝʭʽʜ ʧʝʨʝʭʨʝʩʥʦ - ʥʘʩʫʚʥʠʭ ʧʘʩʪʦʢ ʽʟ ʟʦʥ ʟ ʤʝʥʰʠʤ 
ʢʘʪʘʛʝʥʝʟʦʤ ʫ ʟʦʥʠ ʟ ʙʽʣʴʰʠʤ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʪʨʘʪʫ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʘʩʪʢʠ. ʊʦʤʫ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ 
ʚʠʩʦʢʠʡ ʛʘʟʦʛʝʥʝʨʘʮʽʡʥʠʡ ʧʦʪʝʥʮʽʘʣ ʪʘ ʦʟʥʘʢʠ ʚʝʨʪʠʢʘʣʴʥʦʾ ʤʽʛʨʘʮʽʾ ʛʘʟʫ, ʩʢʫʧʯʝʥʴ ʛʘʟʫ ʚ ʪʘʢʠʭ 
ʧʘʩʪʢʘʭ ʥʝ ʦʯʽʢʫʻʪʴʩʷ.  

ʅʘ ʪʝʨʠʪʦʨʽʾ ʞ ʧʨʠʩʫʪʥʷ ʢʨʘʡʦʚʘ ʟʦʥʘ ʜʨʽʙʥʦʾ ʩʢʣʘʜʯʘʩʪʦʩʪʽ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʽʣʢʘʤʠ 
ʢʫʧʦʣʴʥʠʭ ʩʪʨʫʢʪʫʨ (ʘʥʪʠʢʣʽʥʘʣʴʥʽ ʩʪʨʫʢʪʫʨʠ), ʜʝ ʦʪʨʠʤʘʥʽ ʧʨʠʧʣʠʚʠ ʛʘʟʫ ʧʨʦʤʠʩʣʦʚʦʛʦ 
ʟʥʘʯʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʧʽʜʨʘʭʦʚʘʥʽ ʽ ʟʘʪʚʝʨʜʞʝʥʽ ʟʘʧʘʩʠ ʛʘʟʫ ʊʦʤʘʩʽʚʩʴʢʦʾ ʘʥʪʠʢʣʽʥʘʣʴʥʦʾ 
ʩʪʨʫʢʪʫʨʠ ʩʢʣʘʜʘʣʠ ʥʘ 01.11.2011 255 ʤʣʥ. ʤ3. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʘʥʽ ʢʨʠʪʝʨʽʾ ʪʘ ʧʝʚʥʠʡ ʢʦʤʧʣʝʢʩ ʨʦʙʽʪ ʧʦ ʾʭ ʜʝʪʘʣʴʥʦʤʫ ʧʽʜʪʚʝʨʜʞʝʥʥʶ 
ʤʦʞʣʠʚʝ ʚʠʜʽʣʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʟʦʥ, ʧʣʦʱ, ʦʙôʻʢʪʽʚ ʛʘʟʦʥʘʢʦʧʠʯʝʥʥʷ ʚ ʤʝʞʘʭ ʜʘʥʦʾ 
ʪʝʨʠʪʦʨʽʾ. 

1. ɹʝʨʝʞʥʦʡ ɺ.ɺ., ɼʫʜʥʽʢʦʚ ʄ.ʉ., ʇʘʭʘʣʦʢ ʊ.ɺ., ʊʫʱʝʥʢʦ ʈ.ʉ. ɿʚʽʪ ʧʨʦ ʥʘʜʘʥʽ ʧʦʩʣʫʛʠ "ʆʮʽʥʢʘ 
ʧʝʨʩʧʝʢʪʠʚ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽ ʟʥʘʯʥʠʭ ʟʘ ʨʦʟʤʽʨʦʤ ʢʦʤʙʽʥʦʚʘʥʠʭ ʧʘʩʪʦʢ ʧʽʚʥʽʯʥʠʭ ʬʣʘʥʛʽʚ ɼʦʥʝʮʴʢʦʾ 
ʩʢʣʘʜʯʘʩʪʦʾ ʩʧʦʨʫʜʠ ʪʘ ɹʘʭʤʫʪʩʴʢʦʾ ʫʣʦʛʦʚʠʥʠ".172 ʩʪʦʨ.,. ʊʆɺ "ɺɯʈʊʋʉ-XXI" ɸʈ ʂʨʠʤ, ʤ. 
ʉʽʤʬʝʨʦʧʦʣʴ 2. ʂʨʠʚʦʰʝʝʚ ɺ.ʊ., ʂʫʢʫʨʫʟʘ ɺ.ɼ., ʆʢʨʝʧʢʠʡ ɯ.ʈ. ʂʦʤʧʣʝʢʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʪʨʘʜʠʮʽʡʥʠʭ ʽ 
ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ - ʻʜʠʥʠʡ ʰʣʷʭ ʜʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʝʬʝʢʪʠʚʥʠʭ ʧʦʰʫʢʽʚ ʨʦʜʦʚʠʱ ʥʘʬʪʠ ʽ 
ʛʘʟʫ ʚ ʋʢʨʘʾʥʽ. 
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ʉʊɺʆʈɽʅʅʗ ʂɸʈʊʆɻʈɸʌɯʏʅʆɰ ɹɸɿʀ ɼɸʅʀʍ ʇʆʐʀʈɽʅʅʗ ɼɺʆʉʊʋʃʂʆɺʀʍ 
ʄʆʃʖʉʂɯɺ ʋ ɺɽʈʍʅʔʆʂʈɽʁɼʆɺʀʍ ɺɯɼʂʃɸɼɸʍ ʅɸ ʊɽʈʀʊʆʈɯɰ ʇɯɺʅɯʏʅʆɰ 

ʏɸʉʊʀʅʀ ɺʆʃʀʅʆ-ʇʆɼɯʃʃʗ 
 
ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʽ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʬʘʢʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʟʽʙʨʘʥʦʛʦ ʘʚʪʦʨʦʤ ʩʪʘʪʪʽ ʥʘ 

ʪʝʨʝʥʘʭ ʧʽʚʥʽʯʥʦʾ ʯʘʩʪʠʥʠ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ, ʘ ʪʘʢʦʞ ʤʘʪʝʨʽʘʣʫ ʽʟ ʬʦʥʜʽʚ ʨʽʟʥʠʭ ʤʫʟʝʾʚ ʪʘ ʽʥʰʠʭ 
ʢʦʣʝʢʮʽʡ, ʦʢʨʽʤ ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʪʘ ʤʦʨʬʦʤʝʪʨʠʯʥʦʛʦ ʘʥʘʣʽʟʽʚ, ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʩʪʘʪʠʩʪʠʯʥʠʡ 
ʪʘ ʢʘʨʪʦʛʨʘʬʽʯʥʠʡ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʉʪʘʪʠʩʪʠʯʥʠʡ ʤʝʪʦʜ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʩʪʚʦʨʝʥʥʽ 
ʙʘʟʠ ʜʘʥʠʭ ʜʚʦʩʪʫʣʢʦʚʠʭ ʤʦʣʶʩʢʽʚ ʚʝʨʭʥʴʦʾ ʢʨʝʡʜʠ, ʘ ʩʫʪʴ ʢʘʨʪʦʛʨʘʬʽʯʥʦʛʦ ʤʝʪʦʜʫ ʫ ʩʪʚʦʨʝʥʥʽ 
ʪʝʤʘʪʠʯʥʦʾ ʢʘʨʪʠ ʾʭ ʧʦʰʠʨʝʥʥʷ ʚ ʤʝʞʘʭ ʦʙʨʘʥʦʾ ʪʝʨʠʪʦʨʽʾ. 

ʉʫʯʘʩʥʽ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ (ɻɯʉ) ʜʦʟʚʦʣʷʶʪʴ ʦʙôʻʜʥʘʪʠ ʩʪʘʪʠʩʪʠʯʥʠʡ ʪʘ 
ʢʘʨʪʦʛʨʘʬʽʯʥʠʡ ʤʝʪʦʜʠ, ʪʘʢ ʷʢ ʧʦʻʜʥʫʶʪʴ ʫ ʩʦʙʽ ʤʦʜʝʣʴʥʝ ʟʦʙʨʘʞʝʥʥʷ ʪʝʨʠʪʦʨʽʾ (ʝʣʝʢʪʨʦʥʥʝ 
ʚʽʜʦʙʨʘʞʝʥʥʷ ʢʘʨʪ, ʩʭʝʤ, ʢʦʩʤʦʟʦʙʨʘʞʝʥʴ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ) ʟ ʽʥʬʦʨʤʘʮʽʻʶ ʪʘʙʣʠʯʥʦʛʦ ʪʠʧʫ 
(ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ, ʩʧʠʩʢʠ, ʪʦʱʦ). ʈʝʘʣʽʟʘʮʽʶ ʫʩʽʭ ʬʫʥʢʮʽʡ ɻɯʉ ʟʘʙʝʟʧʝʯʫʶʪʴ 
ʚʽʜʧʦʚʽʜʥʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ, ʩʝʨʝʜ ʷʢʠʭ ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʤʠ ʻ  ArcGIS, GeoMedia, MapInfo 
Professional, Idrisi [1].  

ʉʪʚʦʨʶʚʘʥʘ ʪʘʙʣʠʯʥʘ ʙʘʟʘ ʜʘʥʠʭ ʧʦʚʠʥʥʘ ʤʘʪʠ ʥʝʩʢʣʘʜʥʫ ʣʦʛʽʯʥʦ ʚʠʙʫʜʫʚʘʥʫ ʩʪʨʫʢʪʫʨʫ, 
ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʥʘʧʨʷʤʢʘʤ ʜʦʩʣʽʜʞʝʥʥʷ, ʪʘ ʥʘʧʦʚʥʶʚʘʪʠʩʷ ʜʘʥʠʤʠ ʚ ʫʥʽʬʽʢʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ, ʱʦ 
ʩʧʨʦʱʫʻ ʧʦʜʘʣʴʰʫ ʾʭ ʦʙʨʦʙʢʫ ɻɯʉ-ʧʨʦʛʨʘʤʦʶ, ʘ ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʫʩʧʽʰʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 
ʩʠʩʪʝʤʫ ʟʘʧʠʪʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʠʙʽʨʦʢ ʽ ʘʥʘʣʽʟʫ ʨʷʜʽʚ ʜʘʥʠʭ. 

ɸʚʪʦʨʦʤ ʩʪʘʪʪʽ, ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʚʣʘʩʥʦʛʦ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʙʫʣʘ ʩʪʚʦʨʝʥʘ 
ʝʣʝʢʪʨʦʥʥʘ ʙʘʟʘ ʜʘʥʠʭ ʧʦʰʠʨʝʥʥʷ ʜʚʦʩʪʫʣʢʦʚʠʭ ʤʦʣʶʩʢʽʚ ʫ ʚʝʨʭʥʴʦʢʨʝʡʜʦʚʠʭ ʚʽʜʢʣʘʜʘʭ ʚ 
ʤʝʞʘʭ ʧʽʚʥʽʯʥʦʾ ʯʘʩʪʠʥʠ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ. ʊʘʙʣʠʮʷ ʙʘʟʠ ʜʘʥʠʭ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʩʝʤʠ 
ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʙʣʦʢʽʚ: ʢʣʘʩʠʬʽʢʘʮʽʷ ʽ ʥʦʤʝʥʢʣʘʪʫʨʘ, ʛʝʦʛʨʘʬʽʯʥʘ ʧʨʠʚôʷʟʢʘ, ʩʪʨʘʪʠʛʨʘʬʽʯʥʘ 
ʧʨʠʚôʷʟʢʘ, ʣʽʪʦʣʦʛʽʯʥʘ ʧʨʠʚôʷʟʢʘ, ʩʠʥʦʥʽʤʽʢʘ, ʢʦʨʦʪʢʠʡ ʦʧʠʩ, ʤʽʩʮʝ ʟʥʘʭʦʜʞʝʥʥʷ. ɹʣʦʢ 
çʂʣʘʩʠʬʽʢʘʮʽʷ ʽ ʥʦʤʝʥʢʣʘʪʫʨʘè ʚʢʣʶʯʘʻ ʥʘʩʪʫʧʥʽ ʧʦʣʷ: ʧʽʜʢʣʘʩ, ʨʷʜ, ʥʘʜʨʦʜʠʥʘ, ʨʦʜʠʥʘ, ʨʽʜ, 
ʚʠʜ; ʩʶʜʠ ʟʘʥʦʩʷʪʴʩʷ ʜʘʥʽ ʧʨʦ ʩʠʩʪʝʤʘʪʠʯʥʫ ʧʨʠʥʘʣʝʞʥʽʩʪʴ ʬʦʩʠʣʽʾ. ɹʣʦʢ çɻʝʦʛʨʘʬʽʯʥʘ 
ʧʨʠʚôʷʟʢʘè ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʦʣʽʚ: ʦʙôʻʢʪʥʘ ʧʨʠʚôʷʟʢʘ (ʚʢʘʟʫʻʪʴʩʷ ʥʘʟʚʘ ʚʽʜʩʣʦʥʝʥʥʷ, ʢʘʨôʻʨʫ, 
ʩʚʝʨʜʣʦʚʠʥʠ ʘʙʦ ʽʥʰʦʾ ʛʝʦʣʦʛʽʯʥʦʾ ʚʠʨʦʙʢʠ, ʜʝ ʙʫʣʘ ʚʠʷʚʣʝʥʘ ʚʠʢʦʧʥʘ ʨʝʰʪʢʘ ʜʚʦʩʪʫʣʢʦʚʦʛʦ 
ʤʦʣʶʩʢʘ), ʥʘʩʝʣʝʥʠʡ ʧʫʥʢʪ (ʚʢʘʟʫʻʪʴʩʷ ʥʘʡʙʣʠʞʯʠʡ ʜʦ ʦʙôʻʢʪʫ ʥʘʩʝʣʝʥʠʡ ʧʫʥʢʪ) ʪʘ 
ʢʦʦʨʜʠʥʘʪʥʘ ʧʨʠʚôʷʟʢʘ (ʚʢʘʟʫʶʪʴʩʷ ʛʝʦʛʨʘʬʽʯʥʽ ʢʦʦʨʜʠʥʘʪʠ ʦʙôʻʢʪʫ ʧʝʨʰʦʛʦ ʧʦʣʷ ï 
ʢʦʦʨʜʠʥʘʪʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʧʨʠʣʘʜʦʤ ʩʫʧʫʪʥʠʢʦʚʦʾ ʥʘʚʽʛʘʮʽʾ GPS, ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʩʣʫʞʙ ʧʦʜʽʙʥʠʭ ʜʦ çʂʘʨʪʠ Googleè). ɹʣʦʢ çʉʪʨʘʪʠʛʨʘʬʽʯʥʘ ʧʨʠʚôʷʟʢʘè ʚʤʽʱʫʻ 
2 ʧʦʣʷ: ʛʝʦʣʦʛʽʯʥʠʡ ʚʽʢ (ʚʢʘʟʫʻʪʴʩʷ ʚʽʜʥʦʩʥʠʡ ʛʝʦʣʦʛʽʯʥʠʡ ʚʽʢ ʧʦʨʽʜ, ʚ ʷʢʠʭ ʙʫʣʦ ʟʥʘʡʜʝʥʦ 
ʚʠʢʦʧʥʫ ʨʝʰʪʢʫ; ʟʘ ʫʤʦʚʠ ʧʝʨʝʚʽʜʢʣʘʜʝʥʥʷ ʦʩʪʘʥʥʴʦʾ ï ʛʝʦʣʦʛʽʯʥʠʡ ʚʽʢ ʚʤʽʱʫʶʯʠʭ ʚʽʜʢʣʘʜʽʚ ʫ 
ʜʫʞʢʘʭ) ʪʘ ʤʽʩʮʝʚʠʡ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʡ ʧʽʜʨʦʟʜʽʣ (ʚʢʘʟʫʻʪʴʩʷ ʥʘʟʚʘ ʤʽʩʮʝʚʦʛʦ ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʛʦ 
ʧʽʜʨʦʟʜʽʣʫ, ʚ ʧʦʨʦʜʘʭ ʷʢʦʛʦ ʙʫʣʦ ʟʥʘʡʜʝʥʦ ʬʦʩʠʣʽʶ). ʋ ʙʣʦʮʽ çʃʽʪʦʣʦʛʽʯʥʘ ʧʨʠʚôʷʟʢʘè 
ʥʘʚʦʜʠʪʴʩʷ ʢʦʨʦʪʢʠʡ ʫʥʽʬʽʢʦʚʘʥʠʡ ʛʝʦʣʦʛʽʯʥʠʡ ʦʧʠʩ ʧʦʨʽʜ, ʫ ʷʢʠʭ ʟʥʘʡʜʝʥʦ ʚʠʢʦʧʥʽ ʨʝʰʪʢʠ. 
ɹʣʦʢʠ çʉʠʥʦʥʽʤʽʢʘè ʪʘ çʂʦʨʦʪʢʠʡ ʦʧʠʩè ʤʽʩʪʷʪʴ ʚʽʜʧʦʚʽʜʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʢʦʥʢʨʝʪʥʠʡ ʚʠʜ 
ʜʚʦʩʪʫʣʢʦʚʦʛʦ ʤʦʣʶʩʢʘ. ʋ ʙʣʦʮʽ çʄʽʩʮʝ ʟʥʘʭʦʜʞʝʥʥʷè ʚʢʘʟʫʻʪʴʩʷ, ʜʝ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ 
ʟʙʝʨʽʛʘʻʪʴʩʷ ʬʦʩʠʣʽʷ ʽ ʾʾ ʢʦʣʝʢʮʽʡʥʠʡ ʥʦʤʝʨ. 

ʅʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʟ ʧʦʣʷ çʢʦʦʨʜʠʥʘʪʥʘ ʧʨʠʚôʷʟʢʘè ʪʘʙʣʠʯʥʦʾ ʙʘʟʠ ʜʘʥʠʭ, ʫ ʩʝʨʝʜʦʚʠʱʽ ɻɯʉ-
ʧʨʦʛʨʘʤʠ, ʜʣʷ ʢʦʞʥʦʛʦ ʟʘʧʠʩʫ ʚ ʪʘʙʣʠʮʽ (ʪʦʙʪʦ ʜʣʷ ʢʦʞʥʦʾ ʟʥʘʭʽʜʢʠ ʚʠʜʫ) ʩʪʚʦʨʶʻʪʴʩʷ 
ʚʽʜʧʦʚʽʜʥʠʡ ʪʦʯʢʦʚʠʡ ʚʝʢʪʦʨʥʠʡ ʦʙôʻʢʪ, ʟ ʧʨʠʻʜʥʘʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʟ ʙʘʟʠ ʜʘʥʠʭ (ʩʝʤʘʥʪʠʯʥʘ 
ʽʥʬʦʨʤʘʮʽʷ). ʉʫʢʫʧʥʽʩʪʴ ʫʩʽʭ ʪʘʢʠʭ ʚʝʢʪʦʨʥʠʭ ʦʙôʻʢʪʽʚ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʩʝʤʘʥʪʠʯʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ 
ʽ ʩʪʚʦʨʶʻ ʢʘʨʪʦʛʨʘʬʽʯʥʫ ʙʘʟʫ ʜʘʥʠʭ. 



ʄʘʪʝʨʽʘʣʠ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 
çʈʆʃʔ ɺʀʑʀʍ ʅɸɺʏɸʃʔʅʀʍ ɿɸʂʃɸɼɯɺ ʋ ʈʆɿɺʀʊʂʋ ɻɽʆʃʆɻɯɰè, ʂʠʾʚ, 2014. ʏʘʩʪʠʥʘ ɯɯ 
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ʇʦʜʘʣʴʰʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʾ ʙʘʟʠ ʤʦʞʝ ʙʫʪʠ ʨʽʟʥʦʤʘʥʽʪʥʠʤ: 1) ʩʪʚʦʨʝʥʥʷ ʢʘʨʪʠ 
ʬʘʢʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʪʦʧʦʛʨʘʬʽʯʥʦʶ ʦʩʥʦʚʦʶ; 2) ʩʪʚʦʨʝʥʥʷ ʢʘʨʪ ʛʝʦʛʨʘʬʽʯʥʦʛʦ 
ʧʦʰʠʨʝʥʥʷ ʚʠʜʽʚ; 3) ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʚʠʙʽʨʢʠ ʜʘʥʠʭ ʟʘ ʙʫʜʴ-ʷʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʙʘʟʠ, ʘ ʪʘʢʦʞ ʾʭ 
ʢʦʤʙʽʥʘʮʽʡ; 4) ʚʠʟʥʘʯʘʪʠ ʧʘʣʝʦʝʢʦʣʦʛʽʯʥʽ ʪʘ ʪʘʬʦʥʦʤʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʷʢ ʜʣʷ ʦʢʨʝʤʠʭ ʚʠʜʽʚ 
ʜʚʦʩʪʫʣʢʦʚʠʭ ʤʦʣʶʩʢʽʚ, ʪʘʢ ʽ ʜʣʷ ʧʝʚʥʠʭ ʪʝʨʠʪʦʨʽʡ. 

 
1. ʉʚʽʪʣʠʯʥʠʡ ʆ.ʆ. ʆʩʥʦʚʠ ʛʝʦʽʥʬʦʨʤʘʪʠʢʠ: ʥʘʚʯ. ʇʦʩʽʙʥʠʢ / ʆ.ʆ. ʉʚʽʪʣʠʯʥʠʡ, ʉ.ɺ. ʇʣʦʪʥʠʮʴʢʠʡ. - 

ʉʫʤʠ: ʋʥʽʚʝʨʩʠʪʝʪʩʴʢʘ ʢʥʠʛʘ, 2008. - 294 ʩ. 
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ɻʨʘʥʽʪʦʾʜʠ ʂʫʜʘʰʽʚʩʴʢʦʛʦ ʤʘʩʠʚʫ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʜʝʤʫʨʠʥʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʜʦ ʷʢʦʛʦ, 
ʚʣʘʩʥʝ, ʥʘʣʝʞʘʪʴ ʘʚʪʦʭʪʦʥʥʽ ʜʚʦʧʦʣʴʦʚʦʰʧʘʪʦʚʽ ʛʨʘʥʽʪʦʾʜʠ, ʷʢʽ, ʥʘ ʜʫʤʢʫ ɺ.ɯ. ʆʨʩʠ [5], 
ʫʪʚʦʨʠʣʠʩʴ ʚʥʘʩʣʽʜʦʢ ʧʝʨʝʨʦʙʢʠ ʷʢ ʜʨʝʚʥʴʦʛʦ ʤʝʪʘʤʦʨʬʽʯʥʦʛʦ ʩʫʙʩʪʨʘʪʫ, ʪʘʢ ʽ 
ʧʣʘʛʽʦʛʨʘʥʽʪʦʾʜʽʚ ʜʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʛʦ ʪʘ ʩʘʢʩʘʛʘʥʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʽʚ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʚ 
ʨʝʟʫʣʴʪʘʪʽ ʥʘʢʣʘʜʝʥʦʾ ʧʦʨʬʽʨʦʙʣʘʩʪʠʯʥʦʾ ʤʽʢʨʦʢʣʽʥʽʟʘʮʽʾ.  

ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʚʽʢ ʂʫʜʘʰʽʚʩʴʢʦʛʦ ʤʘʩʠʚʫ, ʷʢ ʽ ʜʝʤʫʨʠʥʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚ ʮʽʣʦʤʫ, 
ʩʝʨʝʜʥʴʦʘʨʭʝʡʩʴʢʠʡ [2,4], ʘ ʩʘʤʝ 2850 ʤʣʥ. ʨʦʢʽʚ, ʧʨʦʪʝ, ʜʦ ʮʴʦʛʦ ʯʘʩʫ ʥʝ ʙʫʣʦ ʟʨʦʙʣʝʥʦ 
ʨʘʜʽʦʛʝʦʭʨʦʥʦʣʦʛʽʯʥʠʭ ʚʠʟʥʘʯʝʥʴ ʱʦʜʦ ʯʘʩʫ ʡʦʛʦ ʬʦʨʤʫʚʘʥʥʷ, ʱʦ ʡ ʩʪʘʣʦ ʧʨʠʚʦʜʦʤ ʜʣʷ ʥʘʰʠʭ 
ʜʦʩʣʽʜʞʝʥʴ.  

ɺʣʘʩʥʝ ʂʫʜʘʰʽʚʩʴʢʠʡ ʤʘʩʠʚ ʟʘʡʤʘʻ ʮʝʥʪʨʘʣʴʥʫ ʯʘʩʪʠʥʫ ʦʜʥʦʡʤʝʥʥʦʾ ʢʫʧʦʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ, 
ʩʢʣʘʜʘʶʯʠ ʩʭʽʜʥʫ ʯʘʩʪʠʥʫ ɼʝʤʫʨʠʥʩʴʢʦʛʦ ʧʽʜʥʷʪʪʷ. ʂʫʜʘʰʽʚʩʴʢʘ ʢʫʧʦʣʴʥʘ ʩʪʨʫʢʪʫʨʘ 
ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʽʟʦʤʝʪʨʠʯʥʦʶ ʬʦʨʤʦʶ ʟ ʧʽʚʥʦʯʽ, ʟʽ ʩʭʦʜʫ ʪʘ ʧʽʚʜʝʥʥʦʛʦ-ʩʭʦʜʫ ʦʙʨʘʤʣʷʻʪʴʩʷ 
ʟʝʣʝʥʦʢʘʤôʷʥʠʤʠ ʧʦʨʦʜʘʤʠ ʢʦʥʢʩʴʢʦʾ ʩʝʨʽʾ. ɻʦʣʦʚʥʫ ʨʦʣʴ ʫ ʩʢʣʘʜʽ ʂʫʜʘʰʽʚʩʴʢʦʛʦ ʤʘʩʠʚʫ 
ʚʽʜʽʛʨʘʶʪʴ ʩʽʨʽ ʡ ʨʦʞʝʚʦ-ʩʽʨʽ ʨʽʚʥʦʤʽʨʥʦʟʝʨʥʠʩʪʽ ʛʨʘʥʽʪʠ ʪʘ ʷʩʥʦ ʧʦʨʬʽʨʦʧʦʜʽʙʥʽ 
ʜʚʦʧʦʣʴʦʚʦʰʧʘʪʦʚʽ ʙʽʦʪʠʪʦʚʽ ʛʨʘʥʦʜʽʦʨʠʪʠ ʡ ʛʨʘʥʽʪʠ. ʈʽʚʥʦʤʽʨʥʦʟʝʨʥʠʩʪʽ ʛʨʘʥʽʪʠ ʻ ʙʽʣʴʰ 
ʧʽʟʥʽʤʠ ʫʪʚʦʨʝʥʥʷʤʠ, ʧʦ ʚʽʜʥʦʰʝʥʥʽ ʜʦ ʧʦʨʬʽʨʦʧʦʜʽʙʥʠʭ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʟʨʽʟʫʶʪʴ ʝʣʝʤʝʥʪʠ 
ʣʽʥʽʡʥʦʩʪʽ ʚ ʧʦʨʬʽʨʦʧʦʜʽʙʥʠʭ ʛʨʘʥʽʪʘʭ [3].  

ɼʣʷ ʨʘʜʽʦʛʝʦʭʨʦʥʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ ʛʨʘʥʽʪʦʾʜʠ ʟ ʂʫʜʘʰʽʚʩʴʢʦʛʦ ʢʘʨôʻʨʫ 
(ʜʝʱʦ ʇʜ.-ɿʭ. ʩ. ʂʫʜʘʰʽʚʢʘ), ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʩʽʨʠʤ ʧʦʨʬʽʨʦʧʦʜʽʙʥʠʤ ʛʨʘʥʦʜʽʦʨʠʪʦʤ (ʂɼ-1), ʡ 
ʩʽʨʠʤ ʨʽʚʥʦʤʽʨʥʦʟʝʨʥʠʩʪʠʤ ʛʨʘʥʽʪʦʤ (ʂɼ-2) ʪʘ ʚʠʜʽʣʝʥʦ ʟ ʥʠʭ ʤʦʥʦʬʨʘʢʮʽʾ ʮʠʨʢʦʥʽʚ. ɺʠʚʯʝʥʥʷ 
ʙʫʜʦʚʠ ʢʨʠʩʪʘʣʽʚ ʮʠʨʢʦʥʫ ʟʜʽʡʩʥʶʚʘʣʦʩʴ ʰʣʷʭʦʤ ʦʧʪʠʯʥʦʾ ʪʘ ʝʣʝʢʪʨʦʥʥʦʾ ʤʽʢʨʦʩʢʦʧʽʾ. ɼʣʷ 
ʚʠʟʥʘʯʝʥʥʷ ʚʽʢʫ ʛʨʘʥʽʪʦʾʜʽʚ ʂʫʜʘʰʽʚʩʴʢʦʛʦ ʤʘʩʠʚʫ ʣʦʢʘʣʴʥʠʤ ʫʨʘʥ-ʩʚʠʥʮʝʚʠʤ ʽʟʦʪʦʧʥʠʤ 
ʤʝʪʦʜʦʤ ʥʘʤʠ ʜʘʪʦʚʘʥʦ ʮʠʨʢʦʥʠ ʥʘ ʽʦʥ-ʽʦʥʥʦʤʫ ʤʽʢʨʦʟʦʥʜʽ SHRIMP-II ʚ ʮʝʥʪʨʽ ʽʟʦʪʦʧʥʠʭ 
ʜʦʩʣʽʜʞʝʥʴ ɺʉɽɻɽɯ. ʇʽʜʛʦʪʦʚʢʘ ʧʨʦʙ ʜʣʷ ʮʴʦʛʦ ʽ ʩʘʤʘ ʤʝʪʦʜʠʢʘ ʜʘʪʫʚʘʥʥʷ ʦʧʠʩʘʥʽ ʥʘʤʠ ʨʘʥʽʰʝ 
[1]. 

ɻʨʘʥʦʜʽʦʨʠʪ ʧʦʨʬʽʨʦʧʦʜʽʙʥʠʡ ʧʣʘʥ-ʧʘʨʘʣʝʣʴʥʦʾ ʪʝʢʩʪʫʨʠ. ʉʪʨʫʢʪʫʨʘ ʧʦʨʬʽʨʦʧʦʜʽʙʥʘ ʟ 
ʥʝʨʽʚʥʦʤʽʨʥʦʟʝʨʥʠʩʪʦʶ ʜʨʽʙʥʦ-ʩʝʨʝʜʥʴʦʟʝʨʥʠʩʪʦʶ ʦʩʥʦʚʥʦʶ ʤʘʩʦʶ. ʄʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ 
ʧʦʨʦʜʠ, %: ʛʦʣʦʚʥʽ ï ʧʣʘʛʽʦʢʣʘʟ (ˉ20-22) ï 45, ʤʽʢʨʦʢʣʽʥ ï 15, ʢʚʘʨʮ ï 20, ʙʽʦʪʠʪ ï 10; 
ʜʨʫʛʦʨʷʜʥʽ ï ʨʦʛʦʚʘ ʦʙʤʘʥʢʘ ï 3, ʩʬʝʥ ï 2, ʝʧʽʜʦʪ ï 1; ʘʢʮʝʩʦʨʥʽ ï ʦʨʪʠʪ, ʘʧʘʪʠʪ, ʮʠʨʢʦʥ; 
ʚʪʦʨʠʥʥʽ ï ʤʫʩʢʦʚʽʪ, ʩʝʨʠʮʠʪ, ʭʣʦʨʠʪ. 

ʎʠʨʢʦʥ ʫʪʚʦʨʶʻ ʧʝʨʝʚʘʞʥʦ ʩʚʽʪʣʦ-ʢʦʨʠʯʥʝʚʽ ʥʘʧʽʚʧʨʦʟʦʨʽ, ʘ ʟʨʽʜʢʘ ʚʽʜʤʽʯʘʶʪʴʩʷ ʢʦʨʠʯʥʝʚʽ 
ʥʝʧʨʦʟʦʨʽ ʢʨʠʩʪʘʣʠ ʧʨʠʟʤʘʪʠʯʥʦʛʦ ʛʘʙʽʪʫʩʫ ʟʽ ʩʢʣʷʥʠʤ ʙʣʠʩʢʦʤ. ɺ ʰʣʽʬʘʭ ʮʠʨʢʦʥʠ ʥʘʡʯʘʩʪʽʰʝ 
ʧʨʠʩʫʪʥʽ ʚ ʘʩʦʮʽʘʮʽʾ ʟ ʙʽʦʪʠʪʦʤ. ɺʥʫʪʨʽʰʥʷ ʙʫʜʦʚʘ ʥʝʦʜʥʦʨʽʜʥʘ, ʱʦ ʟʫʤʦʚʣʝʥʘ ʥʘʷʚʥʽʩʪʶ ʷʜʝʨ ʽ 
ʦʙʦʣʦʥʦʢ. ɺ ʜʝʷʢʠʭ ʮʠʨʢʦʥʘʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʦʨʦʩʪʘʥʥʷ ʥʘ ʙʽʧʽʨʘʤʽʜʘʭ, ʱʦ ʥʘ ʧʨʦʩʚʽʪ ʤʘʶʪʴ 
ʙʽʣʴʰ ʩʚʽʪʣʝ ʟʘʙʘʨʚʣʝʥʥʷʤ. ʆʙʦʣʦʥʢʠ ʢʨʠʩʪʘʣʽʚ ʮʠʨʢʦʥʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʢʦʥʮʝʥʪʨʠʯʥʦʶ 
ʤʘʛʤʘʪʠʯʥʦʶ ʟʦʥʘʣʴʥʽʩʪʶ. ʗʜʨʘ ʦʚʘʣʴʥʦʾ ʬʦʨʤʠ ʚʠʨʽʟʥʷʶʪʴʩʷ ʚʠʱʠʤ ʧʦʢʘʟʥʠʢʦʤ 
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ʜʚʦʟʘʣʦʤʣʝʥʥʷ ʪʘ ʚʢʣʶʯʝʥʥʷʤʠ ʪʘʙʣʠʪʯʘʩʪʦʾ ʪʘ ʦʚʘʣʴʥʦʾ ʬʦʨʤʠ, ʷʢʽ ʨʦʟʤʽʱʫʶʪʴʩʷ ʭʘʦʪʠʯʥʦ, 
ʘʙʦ ʚʟʜʦʚʞ ʛʨʘʥʝʡ ʧʨʠʟʤʠ. 

ɼʣʷ ʫʩʽʭ ʟʦʥ ʨʦʩʪʫ ʮʠʨʢʦʥʽʚ ʽʟ ʛʨʘʥʦʜʽʦʨʠʪʫ (ʂɼ-1) ʦʪʨʠʤʘʥʦ ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʽ ʪʘ 
ʢʦʥʢʦʨʜʘʪʥʽ ʟʥʘʯʝʥʥʷ ʚʽʢʫ. ɿʘ ʧʝʨʝʪʠʥʦʤ ʢʦʥʢʦʨʜʽʾ ʜʠʩʢʦʨʜʽʻʶ, ʨʦʟʨʘʭʦʚʘʥʦʾ ʟʘ ʚʩʽʤʘ 
ʘʥʘʣʽʪʠʯʥʠʤʠ ʜʘʥʠʤʠ, ʦʪʨʠʤʘʥʦ ʚʽʢ 2906,8 ° 6,1 ʤʣʥ. ʨʦʢʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʚʘʞʘʶʯʠ ʥʘ 
ʚʝʣʠʯʠʥʫ ʧʦʭʠʙʢʠ, ʦʪʨʠʤʘʥʽ ʮʠʬʨʦʚʽ ʟʥʘʯʝʥʥʷ ʚʽʢʫ ʟʘ ʫʩʽʤʘ ʨʦʟʨʘʭʫʥʢʘʤʠ ʩʧʽʚʧʘʜʘʶʪʴ ʽ 
ʚʽʜʦʙʨʘʞʘʶʪʴ ʯʘʩ ʩʪʘʥʦʚʣʝʥʥʷ ʧʦʨʦʜʠ.  

ɻʨʘʥʽʪ ʨʽʚʥʦʤʽʨʥʦʟʝʨʥʠʩʪʠʡ ʛʥʝʡʩʫʚʘʪʦʾ ʪʝʢʩʪʫʨʠ. ʉʪʨʫʢʪʫʨʘ ʨʽʚʥʦʤʽʨʥʦ-, ʜʨʽʙʥʦ-
ʩʝʨʝʜʥʴʦʟʝʨʥʠʩʪʘ ʟ ʩʝʨʝʜʥʽʤ ʨʦʟʤʽʨʦʤ ʟʝʨʝʥ 0,3 ï 0,7 ʤʤ. ɿʨʽʜʢʘ ʥʘʷʚʥʽ ʦʢʨʝʤʽ ʪʘʙʣʠʯʢʠ 
ʤʽʢʨʦʢʣʽʥʫ ʨʦʟʤʽʨʦʤ ʜʦ 6 ʤʤ. ɿʘ ʽʜʽʦʤʦʨʬʽʟʤʦʤ ʟʝʨʝʥ ʩʪʨʫʢʪʫʨʘ ʛʨʘʥʽʪʥʘ. ɭ ʝʣʝʤʝʥʪʠ 
ʛʨʘʥʦʙʣʘʩʪʦʚʦʾ, ʨʽʜʰʝ ʣʝʧʽʜʦʛʨʘʥʦʙʣʘʩʪʦʚʦʾ ʩʪʨʫʢʪʫʨ. 

ʄʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ, %: ʛʦʣʦʚʥʽ ï ʧʣʘʛʽʦʢʣʘʟ (ˉ23) ï 54, ʢʚʘʨʮ ï 25, ʤʽʢʨʦʢʣʽʥ ʟ ʩʣʘʙʦ 
ʨʦʟʚʠʥʫʪʦʶ ʤʽʢʨʦʢʣʽʥʦʚʦʶ ʛʨʘʪʢʦʶ ï 15, ʢʦʨʠʯʥʝʚʠʡ, ʩʚʽʪʣʦ-ʞʦʚʪʠʡ ʙʽʦʪʠʪ ï 7; ʜʨʫʛʦʨʷʜʥʽ ï 
ʝʧʽʜʦʪ ï 2, ʨʦʛʦʚʘ ʦʙʤʘʥʢʘ ï 1, ʦʨʪʠʪ ï 1; ʘʢʮʝʩʦʨʥʽ ï ʩʬʝʥ, ʘʧʘʪʠʪ, ʮʠʨʢʦʥ, ʢʣʽʥʦʮʦʾʟʠʪ, ʧʽʨʠʪ; 
ʚʪʦʨʠʥʥʽ ïʭʣʦʨʠʪ, ʩʝʨʠʮʠʪ, ʤʫʩʢʦʚʽʪ.  

ʎʠʨʢʦʥʠ ʚ ʰʣʽʬʘʭ ʥʘʡʯʘʩʪʽʰʝ ʚʢʣʶʯʝʥʽ ʚ ʙʽʦʪʠʪ, ʘ ʪʘʢʦʞ ʧʨʠʩʫʪʥʽ ʥʘ ʛʨʘʥʠʮʽ ʟʝʨʝʥ ʢʚʘʨʮʫ. 
ʂʨʠʩʪʘʣʠ ʧʝʨʝʚʘʞʥʦ ʢʦʨʠʯʥʝʚʦ-ʨʦʞʝʚʽ, ʙʣʽʜʦ-ʢʦʨʠʯʥʝʚʽ ʚʠʜʦʚʞʝʥʦ-ʧʨʠʟʤʘʪʠʯʥʽ (ʂʚ ʚʽʜ 2 ʜʦ 5, 
ʟʨʽʜʢʘ ʙʽʣʴʰʝ 5), ʧʦʜʝʢʫʜʠ ʧʨʠʩʫʪʥʽ ʢʦʨʠʯʥʝʚʽ ʟʘ ʟʚʠʯʘʡ ʧʨʠʟʤʘʪʠʯʥʽ (ʂʚ 1,5-2,0) ʢʨʠʩʪʘʣʠ. 
ʆʛʨʘʥʝʥʥʷ ʢʨʠʩʪʘʣʽʚ ʚ ʦʩʥʦʚʥʦʤʫ ʛʽʘʮʠʥʪʦʚʦʛʦ ʪʠʧʫ. ɺʠʚʯʘʶʯʠ ʟʨʽʟʠ ʢʨʠʩʪʘʣʽʚ ʮʠʨʢʦʥʫ 
ʚʽʜʤʽʯʝʥʦ ʪʨʠ ʛʝʥʝʨʘʮʽʾ: 1 ï ʨʝʧʨʝʟʝʥʪʫʶʪʴ ʨʽʟʥʦʨʽʜʥʽ ʷʜʨʘ, ʱʦ ʚʤʽʱʫʶʪʴ ʯʠʩʣʝʥʥʽ ʛʦʣʯʘʩʪʽ ʪʘ 
ʦʚʘʣʴʥʽ ʧʨʦʟʦʨʽ ʚʢʣʶʯʝʥʥʷ, ʘʟʦʥʘʣʴʥʽ; 2 ï ʢʨʠʩʪʘʣʠ ʟ ʪʦʥʢʦʶ ʢʦʥʮʝʥʪʨʠʯʥʦʶ ʟʦʥʘʣʴʥʽʩʪʶ, 
ʫʪʚʦʨʶʻ ʥʘʨʦʩʪʘʥʥʷ ʥʘ ʮʠʨʢʦʥ ʧʝʨʰʦʾ ʛʝʥʝʨʘʮʽʾ (ʷʜʨʘ), ʟʨʽʜʢʘ ʩʢʣʘʜʘʻ ʚʝʩʴ ʢʨʠʩʪʘʣ; 3 ï 
ʢʨʠʩʪʘʣʠ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʥʘʨʦʩʪʘʥʥʷ ʥʘ ʚʝʨʰʠʥʢʘʭ ʦʢʨʝʤʠʭ ʢʨʠʩʪʘʣʽʚ, ʥʝ ʟʦʥʘʣʴʥʠʡ. 

ɿʘ ʚʠʥʷʪʢʦʤ ʜʝʢʽʣʴʢʦʭ ʘʥʘʣʽʟʽʚ, ʤʘʡʞʝ ʜʣʷ ʫʩʽʭ ʟʦʥ ʨʦʩʪʫ ʮʠʨʢʦʥʽʚ ʽʟ ʛʨʘʥʽʪʫ ʦʪʨʠʤʘʥʦ 
ʢʦʥʢʦʨʜʘʪʥʽ ʟʥʘʯʝʥʥʷ ʚʽʢʫ, ʘʣʝ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʦʨʬʽʨʦʧʦʜʽʙʥʦʛʦ ʛʨʘʥʦʜʽʦʨʠʪʫ ʜʘʪʠ ʫʪʚʦʨʶʶʪʴ 
ʯʦʪʠʨʠ ʚʽʢʦʚʽ ʛʨʫʧʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʝʚʥʠʤ ʝʪʘʧʘʤʠ ʛʨʘʥʽʪʦʫʪʚʦʨʝʥʥʷ: 1) 3032-3030 ʤʣʥ. 
ʨʦʢʽʚ ʦʪʨʠʤʘʥʦ ʜʣʷ ʮʠʨʢʦʥʫ ʷʜʝʨ, ʽ ʚʦʥʠ ʚʽʨʦʛʽʜʥʦ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʚʽʢ ʧʨʦʪʦʣʽʪʫ 
(ʤʝʪʘʤʦʨʬʽʯʥʽ ʧʦʨʦʜʠ ʘʫʣʴʩʴʢʦʾ ʩʝʨʽʾ + ʛʨʘʥʽʪʦʾʜʠ ʜʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ), ʱʦ ʟʘ ʯʘʩʦʤ 
ʫʪʚʦʨʝʥʥʷ ʚʢʣʘʜʘʶʪʴʩʷ ʚ ʽʥʪʝʨʚʘʣ 3000 ï 3200 ʤʣʥ. ʨʦʢʽʚ; 2) 2910Ñ8 ʤʣʥ. ʨʦʢʽʚ ʜʣʷ ʮʠʨʢʦʥʫ 
ʜʨʫʛʦʾ ʛʝʥʝʨʘʮʽʾ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʢʦʥʮʝʥʪʨʠʯʥʦʶ (çʤʘʛʤʘʪʠʯʥʦʶè) ʟʦʥʘʣʴʥʽʩʪʶ, ʟʘ 
ʚʝʨʭʥʽʤ ʧʝʨʝʪʠʥʦʤ ʢʦʥʢʦʨʜʽʾ ʜʠʩʢʦʨʜʽʻʶ, ʦʪʨʠʤʘʥʦ ʚʽʢ 2905,5Ñ4,2 ʤʣʥ. ʨʦʢʽʚ 
(ʩʝʨʝʜʥʴʦʟʚʘʞʝʥʝ, ʟʘ ʚʽʜʥʦʰʝʥʥʷʤ 207Pb/206Pb ï 2906Ñ3,4 ʤʣʥ. ʨʦʢʽʚ), ʷʢʠʡ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, 
ʚʽʜʦʙʨʘʞʘʻ ʯʘʩ ʬʦʨʤʫʚʘʥʥʷ ʛʨʘʥʽʪʫ. ʆʪʨʠʤʘʥʘ ʜʘʪʘ ʜʦʙʨʝ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʜʘʪʦʶ 2910,7Ñ4,1 
ʤʣʥ. ʨʦʢʽʚ, ʦʪʨʠʤʘʥʦʶ ʜʣʷ ʮʠʨʢʦʥʽʚ ʽʟ ʧʦʨʬʽʨʦʧʦʜʽʙʥʦʛʦ ʛʨʘʥʦʜʽʦʨʠʪʫ ʂʫʜʘʰʽʚʩʴʢʦʛʦ ʤʘʩʠʚʫ; 
3) 3100 ʤʣʥ. ʨʦʢʽʚ ʦʪʨʠʤʘʥʦ ʜʣʷ ʜʨʫʛʦʾ ʛʝʥʝʨʘʮʽʾ ʮʠʨʢʦʥʫ, ʜʣʷ ʷʢʦʾ ʚ ʮʴʦʤʫ ʞ ʢʨʠʩʪʘʣʽ ʻ 
ʚʠʟʥʘʯʝʥʥʷ ʚ 2910Ñ13 ʤʣʥ. ʨʦʢʽʚ, ʱʦ ʥʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʟ ʤʽʥʝʨʘʣʦʛʽʯʥʠʭ ʧʦʟʠʮʽʡ; 4) 2840-
2811 ʤʣʥ. ʨʦʢʽʚ ï ʦʪʨʠʤʘʥʦ ʜʣʷ ʧʝʨʠʬʝʨʽʡʥʠʭ ʜʽʣʷʥʦʢ ʢʨʠʩʪʘʣʽʚ, ʽ ʾʭ ʜʝʱʦ ʤʝʥʰʠʡ ʚʽʢ ʤʦʞʝ 
ʙʫʪʠ ʟʫʤʦʚʣʝʥʠʡ ʷʢ ʧʽʟʥʽʰʠʤ ʥʘʨʦʩʪʘʥʥʷʤ ʜʘʪʦʚʘʥʠʭ ʯʘʩʪʠʥ ʮʠʨʢʦʥʽʚ, ʪʘʢ ʽ ʜʠʬʫʟʽʡʥʠʤʠ 
ʚʪʨʘʪʘʤʠ ʩʚʠʥʮʶ, ʱʦ ʙʽʣʴʰ ʽʤʦʚʽʨʥʦ, ʚʨʘʭʦʚʫʶʯʠ ʾʭ ʟʥʘʯʥʫ ʜʠʩʢʦʨʜʘʥʪʥʽʩʪʴ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʤʝʞʘʭ ʘʥʘʣʽʪʠʯʥʦʾ ʧʦʭʠʙʢʠ ʦʙʠʜʚʽ ʬʘʟʠ ʛʨʘʥʽʪʦʾʜʽʚ ʂʫʜʘʰʽʚʩʴʢʦʛʦ ʤʘʩʠʚʫ 
ʩʧʽʚʩʪʘʚʣʷʶʪʴʩʷ ʟʘ ʯʘʩʦʤ ʽʥʪʨʫʟʽʾ, ʷʢʠʡ ʩʪʘʥʦʚʠʪʴ, ʜʣʷ ʛʨʘʥʽʪʦʾʜʽʚ ʧʝʨʰʦʾ ʬʘʟʠ ʽʥʪʨʫʟʽʾ 
(ʧʦʨʬʽʨʦʧʦʜʽʙʥʽ ʛʨʘʥʦʜʽʦʨʠʪʠ) 2906,8Ñ6,1 ʤʣʥ. ʨʦʢʽʚ ʪʘ ʜʨʫʛʦʾ (ʨʽʚʥʦʤʽʨʥʦʟʝʨʥʠʩʪʽ) - 2906Ñ3,4 
ʤʣʥ. ʨʦʢʽʚ.  
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ɼʆʉʃɯɼɾɽʅʅʗ ʄɯʂʈʆʌɸʎɯʁ ʂɸʈɹʆʅɸʊʅʀʍ ʇʆʈɯɼ  
ɺɽʍʅʔʆɰ ʏɸʉʊʀʅʀ ʄʆʂʈʆɺʆʃʅʆɺɸʉʔʂʆɰ ʉɽʈɯɰ  

(ʅʀɾʅɯʁ ʂɸʈɹʆʅ ʇɯɺɼɽʅʅʆɻʆ ɼʆʅɹɸʉʋ)  
 

ʋ ʩʫʯʘʩʥʽʡ ʩʪʨʘʪʠʛʨʘʬʽʯʥʽʡ ʩʭʝʤʽ ʢʘʨʙʦʥʘʪʥʘ ʪʦʚʱʘ ʥʠʞʥʴʦʛʦ ʢʘʨʙʦʥʫ (ʪʫʨʥʝʡʩʴʢʠʡ ʪʘ 
ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʚʽʟʝʡʩʴʢʦʛʦ ʷʨʫʩʫ) ʧʽʚʜʝʥʥʦʾ ʯʘʩʪʠʥʠ ʩʢʣʘʜʯʘʩʪʦʛʦ ɼʦʥʙʘʩʫ ʚʠʜʽʣʷʻʪʴʩʷ ʷʢ 
ʤʦʢʨʦʚʦʣʥʦʚʘʩʴʢʘ ʩʝʨʽʷ, ʫ ʩʢʣʘʜʽ ʷʢʦʾ ʚʠʜʽʣʷʶʪʴ ʚʽʩʽʤ ʩʚʽʪ (ʟʥʠʟʫ ʚʛʦʨʫ): ʙʘʟʘʣʽʾʚʩʴʢʘ (ʧʽʜʟʦʥʘ 
C1

tb1), ʢʘʨʘʢʫʙʩʴʢʘ (ʧʽʜʟʦʥʘ C1
tb2), ʚʦʣʥʦʚʘʩʴʢʘ (ʟʦʥʘ C1

tc), ʢʘʨʧʽʚʩʴʢʘ (ʟʦʥʘ C1
td), ʜʦʢʫʯʘʻʚʩʴʢʘ 

(ʟʦʥʘ C1
vʘ), ʩʢʝʣʶʚʘʪʩʴʢʘ (ʟʦʥʘ C1

vb-d), ʩʪʠʣʴʩʴʢʘ (ʟʦʥʘ C1
ve) ʪʘ ʜʦʥʝʮʴʢʘ (ʟʦʥʘ C1

vf). ɰʭ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʨʝʪʝʣʴʥʦ ʦʧʠʩʘʥʠʭ ʩʪʨʘʪʦʪʠʧʘʭ ʪʘ ʧʘʨʘʩʪʨʘʪʦʪʠʧʘʭ [1].  

ɼʦʩʣʽʜʞʝʥʦ ʚʝʨʭʥʶ, ʚʽʟʝʡʩʴʢʫ ʯʘʩʪʠʥʠ ʤʦʢʨʦʚʦʣʥʦʚʘʩʴʢʦʾ ʩʝʨʽʾ. ʇʝʨʝʚʘʞʥʦ ʢʘʨʙʦʥʘʪʥʠʤʠ 
ʧʦʨʦʜʘʤʠ ʫ ʮʽʡ ʯʘʩʪʠʥʽ ʩʝʨʽʾ ʩʢʣʘʜʝʥʽ ʩʢʝʣʶʚʘʪʩʴʢʘ ʽ ʜʦʥʝʮʴʢʘ ʩʚʽʪʠ. ʌʘʢʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ, ʱʦ 
ʩʪʘʚ ʦʩʥʦʚʦʶ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʙʫʚ ʟʽʙʨʘʥʠʡ ʫ ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ ʉʢʣʘʜʯʘʩʪʦʛʦ ɼʦʥʙʘʩʫ 
ʫ ʚʽʜʩʣʦʥʝʥʥʷʭ ʨʨ. ʂʘʣʴʤʽʫʩ, ʄʦʢʨʘ ɺʦʣʥʦʚʘʭʘ ʪʘ ʉʫʭʘ ɺʦʣʥʦʚʘʭʘ. ɹʫʣʠ ʪʘʢʦʞ ʧʝʨʝʛʣʷʥʫʪʽ 
ʰʣʽʬʠ ʟ ʤʦʥʦʛʨʘʬʽʯʥʠʭ ʢʦʣʝʢʮʽʡ ʄ.ɺ. ɺʜʦʚʝʥʢʦ.  

ɺʠʚʯʝʥʥʷ ʥʠʞʥʴʦʢʘʤôʷʥʦʚʫʛʽʣʴʥʠʭ ʚʽʟʝʡʩʴʢʠʭ ʧʦʨʽʜ ʧʨʦʚʦʜʠʣʦʩʴ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 
ʤʽʢʨʦʬʘʮʽʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ [3]. ʆʩʢʽʣʴʢʠ ʬʦʨʘʤʽʥʽʬʝʨʦʚʽ ʪʘ ʚʦʜʦʨʦʩʪʝʚʽ ʫʛʨʫʧʦʚʘʥʥʷ ʥʝʩʫʪʴ 
ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʬʘʮʽʘʣʴʥʽ ʦʙʩʪʘʥʦʚʢʠ, ʱʦ ʧʘʥʫʚʘʣʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʫ ʚʽʟʝʡʩʴʢʠʡ ʚʽʢ, ʦʩʦʙʣʠʚʘ 
ʫʚʘʛʘ ʥʘʜʘʚʘʣʘʩʴ ʚʠʚʯʝʥʥʶ ʬʦʨʘʤʽʥʽʬʝʨ ʪʘ ʚʦʜʦʨʦʩʪʝʡ, ʱʦ ʨʘʥʽʰʝ ʜʝʪʘʣʴʥʦ ʚʠʚʯʘʣʠʩʴ 
ʄ.ɺ. ɺʜʦʚʝʥʢʦ, ʆ.ɯ. ɹʝʨʯʝʥʢʦ ʪʘ ʆ.ɸ. ʉʫʭʦʚʠʤ, ɼʣʷ ʧʦʷʩʥʝʥʥʷ ʧʦʭʦʜʞʝʥʥʷ ʢʘʨʙʦʥʘʪʥʠʭ ʧʦʨʽʜ 
ʟʘʣʫʯʘʣʠʩʴ ʜʘʥʽ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʦʚʝʜʝʥʠʭ ʫ ʇʽʚʜʝʥʥʦʤʫ ɼʦʥʙʘʩʽ [1], ʘ ʪʘʢʦʞ 
ʨʝʟʫʣʴʪʘʪʠ ʤʘʩʰʪʘʙʥʠʭ ʫʟʘʛʘʣʴʥʝʥʴ [2, 3].  

ʄʽʢʨʦʬʘʮʽʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʦʩʣʽʜʞʝʥʠʭ ʚʘʧʥʷʢʽʚ ˇʨʫʥʪʫʚʘʣʘʩʴ ʥʘ ʜʚʦʭ ʢʣʘʩʠʬʽʢʘʮʽʷʭ: 
ʂʽʨʻʻʚʦʾ-ʄʘʢʩʠʤʦʚʦʾ (ʂʠʨʝʝʚʘ ɻ.ɼ., ʄʘʢʩʠʤʦʚʘ ʉ.ɺ., 1959) ʪʘ ʌʦʣʢʘ-ɼʘʥʭʝʤʘ (Folk R.L., 1959; 
Dunham R.J., 1962). ʂʨʽʤ ʬʦʨʘʤʽʥʽʬʝʨ ʪʘ ʚʦʜʦʨʦʩʪʝʡ, ʧʨʦʚʦʜʠʣʦʩʴ ʚʠʚʯʝʥʥʷ ʩʫʧʫʪʥʽʭ 
ʦʨʛʘʥʽʯʥʠʭ ʨʝʰʪʦʢ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʟʚʦʣʠʣʠ ʚʠʜʽʣʠʪʠ ʫ ʨʦʟʨʽʟʽ ʧʽʚʜʝʥʥʦʾ ʯʘʩʪʠʥʠ ʉʢʣʘʜʯʘʩʪʦʛʦ 
ɼʦʥʙʘʩʫ ʪʘʢʽ ʤʽʢʨʦʬʘʮʽʘʣʴʥʽ ʪʠʧʠ ʢʘʨʙʦʥʘʪʥʠʭ ʧʦʨʽʜ (ʟʘ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʂʽʨʻʻʚʦʾ-ʄʘʢʩʠʤʦʚʦʾ): 
ʜʝʪʨʠʪʫʩʦʚʽ (ʧʦʣʽʜʝʪʨʠʪʫʩʦʚʽ), ʙʽʦʤʦʨʬʥʦ-ʜʝʪʨʠʪʫʩʦʚʽ (ʚʦʜʦʨʦʩʪʝʚʦ-ʜʝʪʨʠʪʫʩʦʚʽ, 
ʬʦʨʘʤʽʥʽʬʝʨʦ-ʜʝʪʨʠʪʫʩʦʚʽ, ʢʨʽʥʦʾʜʥʦ-ʜʝʪʨʠʪʫʩʦʚʽ), ʜʝʪʨʠʪʫʩʦʚʦ-ʰʣʘʤʦʚʽ, ʰʣʘʤʦʚʦ-
ʜʝʪʨʠʪʫʩʦʚʽ, ʙʽʦʤʦʨʬʥʽ (ʚʦʜʦʨʦʩʪʝʚʦ-ʬʦʨʘʤʽʥʽʬʝʨʦʚʽ), ʰʣʘʤʦʚʽ (ʰʣʘʤʦʚʦ-ʤʽʢʨʦʟʛʫʩʪʢʦʚʽ), 
ʦʦʣʽʪʦʚʽ ʚʘʧʥʷʢʠ. ɿʘ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʌʦʣʢʘ-ɼʘʥʭʝʤʘ ʙʫʣʦ ʚʠʜʽʣʝʥʦ: ʙʽʦʢʣʘʩʪʠʯʥʽ ʛʨʝʡʥʩʪʦʫʥʠ, 
ʧʘʢʩʪʦʫʥʠ, ʚʘʢʩʪʦʫʥʠ, ʘ ʪʘʢʦʞ ʙʘʬʣʩʪʦʫʥʠ (ʨʠʩ. 1).  

ʅʘʷʚʥʽ ʜʘʥʽ, ʟʛʽʜʥʦ ʤʦʜʝʣʝʡ ɼʞ. ʃ. ʋʽʣʩʦʥʘ [2] ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʫ ʚʽʟʝʡʩʴʢʠʡ ʚʽʢ ʥʘ 
ʜʦʩʣʽʜʞʝʥʽʡ ʪʝʨʠʪʦʨʽʾ ʽʩʥʫʚʘʚ ʝʧʽʢʦʥʪʠʥʝʥʪʘʣʴʥʠʡ ʥʝʛʣʠʙʦʢʠʡ ʤʦʨʩʴʢʠʡ ʙʘʩʝʡʥ. ʋ ʨʘʥʴʦʤʫ 
ʚʽʟʝ (ʩʢʝʣʶʚʘʪʩʴʢʠʡ ʯʘʩ) ʦʩʘʜʢʦʥʘʢʦʧʠʯʝʥʥʷ ʚʽʜʙʫʚʘʣʦʩʴ ʥʘ ʥʝʚʝʣʠʢʠʭ ʛʣʠʙʠʥʘʭ ʚ ʫʤʦʚʘʭ 
ʤʽʣʢʦʚʦʜʥʦʛʦ ʰʝʣʴʬʫ. ʎʝ ʧʽʜʪʚʝʨʞʜʫʻʪʴʩʷ ʨʽʟʥʦʶ ʚʝʣʠʯʠʥʦʶ ʫʣʘʤʢʽʚ ʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʾʭ ʟ 
ʤʽʢʨʠʪʦʚʠʤ ʮʝʤʝʥʪʦʤ, ʱʦ ʚʢʘʟʫʶʪʴ ʥʘ ʰʚʠʜʢʠʡ ʧʨʦʮʝʩ ʟʘʭʦʨʦʥʝʥʥʷ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʩʝʧʘʨʘʮʽʾ 
ʢʦʤʧʦʥʝʥʪʽʚ ʦʩʘʜʢʫ.  

ʋ ʧʽʟʥʴʦʤʫ ʚʽʟʝ ʫʪʚʦʨʠʣʠʩʴ ʢʘʨʙʦʥʘʪʥʽ ʧʦʨʦʜʠ ʜʦʥʝʮʴʢʦʾ ʩʚʽʪʠ, ʱʦ ʥʝʟʛʽʜʥʦ ʟʘʣʷʛʘʶʪʴ ʥʘ 
ʪʦʚʱʽ ʧʝʨʝʰʘʨʫʚʘʥʥʷ ʯʦʨʥʠʭ ʪʦʥʢʦʰʘʨʫʚʘʪʠʭ ʘʣʝʚʨʦʣʽʪʽʚ ʽ ʛʣʠʥʠʩʪʦ-ʢʨʝʤʝʥʠʩʪʠʭ ʚʘʧʥʷʢʦʚʠʭ 
ʩʣʘʥʮʽʚ ʟʽ ʟʙʽʜʥʝʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʬʘʫʥʠ, ʱʦ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʩʪʠʣʴʩʴʢʦʾ ʩʚʽʪʠ. ʊʘʢʠʡ 
ʣʽʪʦʣʦʛʽʯʥʠʡ ʩʢʣʘʜ ʚʢʘʟʫʻ ʥʘ ʩʧʝʮʠʬʽʯʥʽ ʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʩʪʠʣʴʩʴʢʦʾ ʩʚʽʪʠ, ʱʦ ʚʽʜʙʫʚʘʣʠʩʴ 
ʤʦʞʣʠʚʦ ʚ ʦʧʨʽʩʥʝʥʦʤʫ ʤʽʣʢʦʚʦʜʥʦʤʫ ʙʘʩʝʡʥʽ. ʇʝʨʝʨʚʘ ʫ ʧʦʢʨʽʚʣʽ ʩʚʽʪʠ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ 
ʢʘʨʙʦʥʘʪʥʘ ʩʝʜʠʤʝʥʪʘʮʽʷ ʚʽʜʥʦʚʠʣʘʩʴ ʪʫʪ ʪʽʣʴʢʠ ʫ ʜʦʥʝʮʴʢʠʡ ʯʘʩ.  

 



ʄʘʪʝʨʽʘʣʠ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 
çʈʆʃʔ ɺʀʑʀʍ ʅɸɺʏɸʃʔʅʀʍ ɿɸʂʃɸɼɯɺ ʋ ʈʆɿɺʀʊʂʋ ɻɽʆʃʆɻɯɰè, ʂʠʾʚ, 2014. ʏʘʩʪʠʥʘ ɯɯ 
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ʈʠʩ. 1. ʄʽʢʨʦʬʘʮʽʘʣʴʥʽ ʪʠʧʠ ʚʘʧʥʷʢʽʚ 

ʘ ï ʛʨʝʡʥʩʪʦʫʥ; ʙ ï ʧʘʢʩʪʦʫʥ; ʚ ï ʚʘʢʩʪʦʫʥ; ʛ ï ʙʘʬʣʩʪʦʫʥ;  
ʜ ï ʤʽʢʨʦʟʛʫʩʪʢʫʚʘʪʠʡ ʚʘʧʥʷʢ 

ʌʦʪʦ ʙʝʟ ʘʥʘʣʽʟʘʪʦʨʘ, ʜʦʚʞʠʥʘ ʢʘʜʨʫ 2,3 ʤʤ. 
 
ɿʘʛʘʣʦʤ, ʥʝʩʦʨʪʦʚʘʥʠʡ ʧʦʜʝʢʫʜʠ ʫʣʘʤʢʦʚʠʡ ʤʘʪʝʨʽʘʣ, ʱʦ ʧʦʰʘʨʦʚʦ ʟʙʘʛʘʯʫʻ ʚʘʧʥʷʢʠ, ʚʢʘʟʫʻ 

ʥʘ ʥʝʦʜʥʦʨʘʟʦʚʠʡ ʰʪʦʨʤʦʚʠʡ ʭʘʨʘʢʪʝʨ ʧʝʨʝʥʝʩʝʥʥʷ ʜʝʪʨʠʪʫ ʪʘ ʟʘʭʦʨʦʥʝʥʥʷ ʡʦʛʦ ʚ 
ʢʘʨʙʦʥʘʪʥʦʤʫ ʤʫʣʽ ʰʝʣʴʬʦʚʦʾ ʟʦʥʠ. ʇʦʣʘʤʘʥʽ ʪʘ ʩʧʣʶʱʝʥʽ ʯʝʨʝʧʘʰʢʠ, ʡʤʦʚʽʨʥʦ, ʻ ʥʝ ʣʠʰʝ 
ʨʝʟʫʣʴʪʘʪʦʤ ʣʽʪʠʬʽʢʘʮʽʾ ʦʩʘʜʫ, ʘʣʝ ʡ ʧʦʧʝʨʝʜʥʴʦʾ ʾʭ ʨʫʡʥʘʮʽʾ ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʪʨʝʩʦʚʦʛʦ 
ʰʪʦʨʤʦʚʦʛʦ ʧʝʨʝʥʦʩʫ ʜʝʪʨʠʪʫ. 
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