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ɼʠʘʛʨʘʤʤʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ ʪʝʨʨʝʡʥʦʚ 

ʢʘʣʝʜʦʥʠʜ ʊʷʥʴ-ʐʘʥʷ ..................................................................... (ʦʪʜʝʣʴʥʳʡ ʣʠʩʪ) 

2. ʊʘʙʣʠʮʳ ʩʦʜʝʨʞʘʥʠʡ ʧʝʪʨʦʛʝʥʥʳʭ ʦʢʠʩʣʦʚ,  ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʠ ʜʨʫʛʠʭ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜʘʭ ʢʘʣʝʜʦʥʠʜ ʊʷʥʴ-ʐʘʥʷ .................... 212 
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ɺʚʝʜʝʥʠʝ 

 

ʇʨʦʙʣʝʤʳ ʪʝʢʪʦʥʠʢʠ ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʧʘʣʝʦʟʦʠʜ ʊʷʥʴ-ʐʘʥʷ 

ʧʨʠʪʷʛʠʚʘʶʪ ʢ ʩʝʙʝ ʚʥʠʤʘʥʠʝ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʢ ʥʠʤ 

ʚʳʟʳʚʘʝʪʩʷ ʠʭ ʟʥʘʯʠʤʦʩʪʴʶ, ʢʘʢ ʯʘʩʪʠ ʦʜʥʦʛʦ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʠ ʥʘʠʙʦʣʝʝ 

ʩʣʦʞʥʦ ʧʦʩʪʨʦʝʥʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʄʠʨʘ - ʎʝʥʪʨʘʣʴʥʦ-

ɸʟʠʘʪʩʢʦʛʦ ʧʦʢʨʦʚʥʦ-ʩʢʣʘʜʯʘʪʦʛʦ ʧʦʷʩʘ. 

 ʊʨʘʜʠʮʠʦʥʥʦ ʠ, ʚ ʦʙʱʝʤ, ʦʙʦʩʥʦʚʘʥʦ ʚ ʊʷʥʴ-ʐʘʥʝ ʚʳʜʝʣʷʶʪʩʷ 

ʢʘʣʝʜʦʥʠʜʳ ʠ ʛʝʨʮʠʥʠʜʳ. ɺ ʢʘʣʝʜʦʥʠʜʘʭ, ʦʭʚʘʪʳʚʘʶʱʠʭ ʉʝʚʝʨʥʳʡ ʠ 

ʉʨʝʜʠʥʥʳʡ ʊʷʥʴ-ʐʘʥʴ, ʟʘʢʣʶʯʠʪʝʣʴʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʠ ʟʘʚʝʨʰʝʥʠʝ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʨʦʛʝʥʘ ʧʨʦʠʩʭʦʜʠʣʠ ʚ ʢʦʥʮʝ ʦʨʜʦʚʠʢʘ ï ʩʠʣʫʨʝ, ʘ ʚ 

ʛʝʨʮʠʥʠʜʘʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʩʪʨʫʢʪʫʨʦʡ ʖʞʥʦʛʦ ʊʷʥʴ-

ʐʘʥʷ ï ʚ ʧʦʟʜʥʝʤ ʧʘʣʝʦʟʦʝ. 

 ʆʙʲʝʢʪʦʤ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʢʘʣʝʜʦʥʩʢʠʡ ʦʨʦʛʝʥ ʊʷʥʴ-ʐʘʥʷ, 

ʤʥʦʛʦ ʜʝʩʷʪʠʣʝʪʠʡ ʧʦʜʚʝʨʛʘʚʰʠʡʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʚ ʜʫʭʝ 

ʛʝʦʩʠʥʢʣʠʥʘʣʴʥʦʛʦ ʫʯʝʥʠʷ. ʄʝʞʜʫ ʪʝʤ, ʨʘʟʚʠʪʠʝ ʚ ʛʝʦʪʝʢʪʦʥʠʢʝ ʥʦʚʳʭ 

ʦʙʦʩʥʦʚʘʥʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʢʦʥʮʝʧʮʠʡ, ʢʘʢ ʠ ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ ʄʠʨʘ, 

ʦʪʨʘʟʠʣʦʩʴ ʠ ʥʘ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʊʷʥʴ-ʐʘʥʝ (ʩʤ. ɻʣ.1). 

ʎʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʠʟʫʯʝʥʠʝ ʪʝʢʪʦʥʠʢʠ ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ 

ʢʘʣʝʜʦʥʠʜ ʊʷʥʴ-ʐʘʥʷ ʚ ʩʚʝʪʝ ʧʣʠʪʦʪʝʢʪʦʥʠʯʝʩʢʦʡ ʧʘʨʘʜʠʛʤʳ ʠ 

ʪʝʨʨʝʡʥʦʚʦʛʦ ʘʥʘʣʠʟʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʥʠ ʨʘʟʚʠʚʘʣʠʩʴ ʩʭʦʜʥʦ ʩʦ ʤʥʦʛʠʤʠ 

ʧʦʢʨʦʚʥʦ-ʩʢʣʘʜʯʘʪʳʤʠ ʦʙʣʘʩʪʷʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʩ ʇʦʣʷʨʥʳʤʠ ʢʘʣʝʜʦʥʠʜʘʤʠ 

(ʉʢʘʥʜʠʥʘʚʠʷ) ʠ ʤʝʟʦʟʦʠʜʘʤʠ, ʦʢʨʫʞʘʶʱʠʤʠ ʩʝʚʝʨʥʫʶ ʯʘʩʪʴ ʊʠʭʦʛʦ ʦʢʝʘʥʘ 

(ʉʝʚʝʨʦ-ɺʦʩʪʦʢ-ʈʦʩʩʠʠ, ʂʦʨʜʠʣʴʝʨʳ ɸʣʷʩʢʠ, ʂʘʥʘʜʳ ʠ ɿʘʧʘʜʘ ʉʐɸ). 

ʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʵʪʠʭ ʨʝʛʠʦʥʘʭ ʥʘʛʣʷʜʥʦ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʢʦʥʮʝʧʮʠʷ ʪʝʢʪʦʥʠʢʠ ʧʣʠʪ ʠ ʪʝʨʨʝʡʥʦʚʦʛʦ ʘʥʘʣʠʟʘ 

ʦʙʣʘʜʘʝʪ ʥʘʠʙʦʣʝʝ ʷʩʥʦ ʚʳʨʘʞʝʥʥʳʤʠ ʵʚʨʠʩʪʠʯʝʩʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

ʨʘʟʨʘʙʦʪʢʠ ʮʝʣʴʥʦʡ ʤʦʜʝʣʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ. ʆʥʘ ʩ ʫʩʧʝʭʦʤ 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʠ ʜʣʷ ʢʘʣʝʜʦʥʠʜ ʊʷʥʴ-ʐʘʥʷ, ʯʪʦ ʠ ʦʩʫʱʝʩʪʚʠʣ 

ʘʚʪʦʨ ʚ ʜʠʩʩʝʨʪʘʮʠʠ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ, ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 
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ʚʳʧʦʣʥʝʥʥʳʭ ʘʚʪʦʨʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʧʝʨʚʳʝ ʜʣʷ ʵʪʦʛʦ ʨʝʛʠʦʥʘ 

ʧʨʠʤʝʥʠʚʰʠʤ ʪʝʨʨʝʡʥʦʚʳʡ ʘʥʘʣʠʟ. ʆʥ ʥʘʜʝʝʪʩʷ, ʯʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʚ ʵʪʦʡ ʜʠʩʩʝʨʪʘʮʠʠ, ʙʫʜʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʦʮʝʩʩʦʚ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʘ ʪʘʢʞʝ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ ʜʣʷ ʚʩʝʛʦ ʎʝʥʪʨʘʣʴʥʦ-

ɸʟʠʘʪʩʢʦʛʦ ʧʦʢʨʦʚʥʦ-ʩʢʣʘʜʯʘʪʦʛʦ ʧʦʷʩʘ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ ʤʦʛʫʪ ʧʦʩʣʫʞʠʪʴ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʫʩʧʝʰʥʦʛʦ ʧʨʦʛʥʦʟʥʦ-ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ, ʧʦʪʦʤʫ ʯʪʦ, ʢʘʢ ʧʦʢʘʟʘʣʠ ʘʤʝʨʠʢʘʥʩʢʠʝ, ʢʘʥʘʜʩʢʠʝ ʠ ʨʦʩʩʠʡʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʜʣʷ ʫʧʦʤʷʥʫʪʳʭ ʚʳʰʝ ʪʝʨʨʠʪʦʨʠʡ, ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʦʨʦʛʝʥʥʳʭ ʧʦʷʩʦʚ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ 

ʪʝʨʨʝʡʥʦʚʦʛʦ ʘʥʘʣʠʟʘ, ʦʪʨʘʞʘʝʤʳʭ ʥʘ ʢʘʨʪʘʭ ʠ ʩʭʝʤʘʭ ʪʝʨʨʝʡʥʦʚ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʥʘ ʦʩʥʦʚʝ ʥʦʚʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʢʦʥʮʝʧʮʠʠ ʨʘʩʩʤʦʪʨʝʪʴ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʟʤʝʱʝʥʠʷ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʚ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʩʪʨʫʢʪʫʨʘʭ ʠ ʟʘʚʠʩʠʤʦʩʪʴ ʠʭ ʧʨʦʷʚʣʝʥʠʡ ʦʪ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ. 

 ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ ʨʘʟʚʠʪʠʷ ʢʘʣʝʜʦʥʩʢʦʛʦ ʦʨʦʛʝʥʘ ʊʷʥʴ-ʐʘʥʷ ʩ ʧʦʟʠʮʠʡ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʤʦʙʠʣʠʟʤʘ, ʚʦʧʣʦʱʘʶʱʝʛʦ ʪʝʦʨʠʶ ʪʝʢʪʦʥʠʢʠ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ ʠ 

ʪʝʨʨʝʡʥʦʚʳʡ ʘʥʘʣʠʟ. ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʧʦʪʨʝʙʦʚʘʣʦ 

ʨʝʰʝʥʠʷ ʤʥʦʛʠʭ ʟʘʜʘʯ, ʦʩʥʦʚʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ: 

½ ʘʥʘʣʠʟ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʠ ʥʦʚʳʭ ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ, ʛʝʦʣʦʛʠʯʝʩʢʠʭ, 

ʛʝʦʭʨʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʚʦʟʨʘʩʪʥʦʛʦ 

ʧʦʣʦʞʝʥʠʷ ʜʦʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʠ ʠʥʪʨʫʟʠʚʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʢʘʣʝʜʦʥʠʜ ʊʷʥʴ-ʐʘʥʷ; 

½ ʠʟʫʯʝʥʠʝ ʠ ʘʥʘʣʠʟ ʠʭ ʩʦʩʪʘʚʘ, ʩʪʨʦʝʥʠʷ ʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩ ʮʝʣʴʶ 

ʨʘʟʜʝʣʝʥʠʷ  ʥʘ ʢʦʤʧʣʝʢʩʳ-ʠʥʜʠʢʘʪʦʨʳ ʨʘʟʣʠʯʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʦʙʩʪʘʥʦʚʦʢ (ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ), ʦʙʨʘʟʫʶʱʠʝ ʚʝʨʪʠʢʘʣʴʥʳʝ ʠ 

ʣʘʪʝʨʘʣʴʥʳʝ ʨʷʜʳ; 

½ ʚʳʜʝʣʝʥʠʝ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ 

ʪʝʨʨʝʡʥʦʚ; 
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½ ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪʘ, ʩʪʨʫʢʪʫʨʳ ʠ ʢʦʣʠʯʝʩʪʚʘ ʛʨʘʥʠʮ ʢʘʣʝʜʦʥʩʢʠʭ 

ʪʝʨʨʝʡʥʦʚ ʚ ʊʷʥʴ-ʐʘʥʝ; 

½ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʫʧʦʤʷʥʫʪʳʭ ʚʳʰʝ ʜʘʥʥʳʭ ʠʥʪʝʨʧʨʝʪʘʮʠʷ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʢʘʣʝʜʦʥʠʜ ʊʷʥʴ-ʐʘʥʷ; 

½ ʨʘʟʨʘʙʦʪʢʘ ʣʝʛʝʥʜʳ ʠ ʩʦʩʪʘʚʣʝʥʠʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʢʘʨʪʳ ʢʘʣʝʜʦʥʠʜ 

ʊʷʥʴ-ʐʘʥʷ ʤʘʩʰʪʘʙʘ 1:1000000 ʠ ʩʦʧʨʦʚʦʞʜʘʶʱʝʡ ʝʝ ʜʠʘʛʨʘʤʤʳ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ ʪʝʨʨʝʡʥʦʚ ʵʪʦʡ ʧʦʢʨʦʚʥʦ-

ʩʢʣʘʜʯʘʪʦʡ ʦʙʣʘʩʪʠ. 

 ʌʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ 

ʦʩʥʦʚʦʡ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚ ʵʪʦʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʩʷ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʘʣʝʜʦʥʩʢʦʛʦ ʦʨʦʛʝʥʘ ʊʷʥʴ-ʐʘʥʷ ʥʘ ʪʝʦʨʝʪʠʯʝʩʢʦʡ 

ʦʩʥʦʚʝ ʤʦʙʠʣʠʟʤʘ (ʧʘʨʘʜʠʛʤʘ ʪʝʢʪʦʥʠʢʠ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ ʠ ʪʝʨʨʝʡʥʦʚʘʷ 

ʢʦʥʮʝʧʮʠʷ). ʈʝʟʫʣʴʪʘʪʦʤ ʵʪʦʛʦ ʘʥʘʣʠʟʘ ʷʚʣʷʶʪʩʷ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʝ ʤʦʜʝʣʠ 

(ʧʘʣʝʦʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ) ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʦʢ 

ʧʨʦʰʣʦʛʦ, ʙʘʟʠʨʫʶʱʠʝʩʷ ʥʘ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʢʦʥʢʨʝʪʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʩʠʪʫʘʮʠʠ ʯʝʨʝʟ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʝʝ ʚ ʮʝʣʦʤ (ʠʣʠ ʝʝ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ) ʩ 

ʪʠʧʦʚʳʤʠ ʤʦʜʝʣʷʤʠ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʦʢ. 

         ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʨʝʜʝʣʷʣʘʩʴ ʠʭ ʦʩʥʦʚʥʳʤʠ 

ʟʘʜʘʯʘʤʠ. ʅʘ ʫʟʣʦʚʳʭ ʫʯʘʩʪʢʘʭ, ʛʜʝ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʩʦʦʪʥʦʰʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʪʝʨʨʝʡʥʦʚ, ʘʚʪʦʨʦʤ ʚʳʧʦʣʥʷʣʦʩʴ 

ʛʝʦʢʘʨʪʠʨʦʚʘʥʠʝ ʨʘʟʥʳʭ ʤʘʩʰʪʘʙʦʚ. ʇʨʦʚʦʜʠʣʠʩʴ ʪʘʢʞʝ ʩʪʨʫʢʪʫʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʝʨʝʩʝʯʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʷʭ ʢʘʣʝʜʦʥʩʢʦʛʦ ʦʨʦʛʝʥʘ ʊʷʥʴ-

ʐʘʥʷ, ʩʦʧʨʦʚʦʞʜʘʚʰʠʝʩʷ ʦʪʙʦʨʦʤ ʧʨʦʙ ʥʘ ʧʝʪʨʦʛʝʦʭʠʤʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʟʦʪʦʧʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʦʨʦʜ. ʆʩʦʙʝʥʥʦ 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʵʪʠ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚʦ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʚʪʦʨʘ ʠ 

ʝʛʦ ʢʦʣʣʝʛ ʧʦ ʣʘʙʦʨʘʪʦʨʠʠ ʧʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʝ ʂʠʨʛʠʟʩʢʦʛʦ 

ʦʧʳʪʥʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘ (1987-1992ʛʛ.) ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʦʚ 

ʵʪʠʭ ʧʨʦʙ, ʘ ʪʘʢʞʝ ʜʘʥʥʳʝ ʠʟ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʠ ʬʦʥʜʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʧʦʩʣʝ ʠʭ ʢʦʤʧʴʶʪʝʨʥʦʡ ʠ ʛʨʘʬʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 
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ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʘʚʪʦʨʦʤ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʦʙʦʩʥʦʚʘʥʠʷ ʚʳʜʝʣʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ. 

        ʉʫʱʝʩʪʚʝʥʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʚʪʦʨʘ 

ʙʳʣʘ ʨʘʟʨʘʙʦʪʢʘ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʣʝʛʝʥʜ ʢ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤ ʢʘʨʪʘʤ 

ʪʝʨʨʠʪʦʨʠʠ ʊʷʥʴ-ʐʘʥʷ ʨʘʟʣʠʯʥʳʭ ʤʘʩʰʪʘʙʦʚ ʠ ʩʦʩʪʘʚʣʝʥʠʝ ʵʪʠʭ ʢʘʨʪ (ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ; ʩʤ.ɻʣ.1). ʊʘʢʠʝ ʨʘʙʦʪʳ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʷʚʣʷʶʪʩʷ 

ʜʝʡʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʟʥʘʥʠʷ ʩʪʨʦʝʥʠʷ ʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʨʘʟʣʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʆʥʠ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʠʟʫʯʝʥʠʝʤ ʠ ʘʥʘʣʠʟʦʤ, ʢʘʢ 

ʘʚʪʦʨʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʘʢ ʠ ʜʘʥʥʳʭ ʠʟ ʜʨʫʛʠʭ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʠ 

ʨʫʢʦʧʠʩʥʳʭ ʨʘʙʦʪ ʧʦ ʪʝʢʪʦʥʠʢʝ, ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʠ, ʧʝʪʨʦʛʝʦʭʠʤʠʠ, 

ʩʝʜʠʤʝʥʪʦʣʦʛʠʠ. 

           ʆʩʥʦʚʥʳʝ ʟʘʱʠʱʘʝʤʳʝ ʧʦʣʦʞʝʥʠʷ ʠ ʚʳʚʦʜʳ, ʙʘʟʠʨʫʶʱʠʝʩʷ ʥʘ 

ʩʦʚʨʝʤʝʥʥʳʭ ʜʦʩʪʠʞʝʥʠʷʭ ʛʝʦʪʝʢʪʦʥʠʢʠ, ʩʠʥʪʝʟʠʨʫʶʪ ʩʦʚʨʝʤʝʥʥʳʝ ʜʘʥʥʳʝ 

ʦ ʩʪʨʦʝʥʠʠ ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʢʘʣʝʜʦʥʠʜ ʊʷʥʴ-ʐʘʥʷ. ɺ ʧʨʦʮʝʩʩʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ: 

½ ʨʷʜ ʩʠʥʭʨʦʥʥʳʭ (ʩʤ. ɻʣ. 2) ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʪʦʣʱ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ 

ʨʘʟʣʠʯʥʳʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ, ʥʘʭʦʜʷʪʩʷ ʚ ʘʣʣʦʭʪʦʥʥʦʤ 

ʪʝʢʪʦʥʠʯʝʩʢʦʤ ʯʝʨʝʜʦʚʘʥʠʠ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʚʘʨʠʘʮʠʷʭ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʠ 

ʚʫʣʢʘʥʠʟʤʘ ʧʦ ʣʘʪʝʨʘʣʠ ʠ ʧʦʩʣʝʜʫʶʱʠʭ ʢʨʫʧʥʳʭ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ 

ʧʝʨʝʤʝʱʝʥʠʷʭ; 

½ ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʠ ʘʢʪʫʘʣʠʩʪʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ ʚ ʢʘʣʝʜʦʥʠʜʘʭ ʊʷʥʴ-ʐʘʥʷ ʘʚʪʦʨʦʤ ʚʳʜʝʣʷʶʪʩʷ ʥʝʩʢʦʣʴʢʦ 

ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ, ʧʘʣʝʦʦʢʝʘʥʠʯʝʩʢʠʭ ʠ ʦʩʪʨʦʚʦʜʫʞʥʦ-ʢʨʘʝʚʦʤʦʨʩʢʠʭ 

ʘʚʪʦʭʪʦʥʥʳʭ ʠ ʘʣʣʦʭʪʦʥʥʳʭ ʪʝʨʨʝʡʥʦʚ, ʦʛʨʘʥʠʯʝʥʥʳʭ ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʠʤʠ 

ʰʦʚʥʳʤʠ ʟʦʥʘʤʠ, ʠʣʠ ʢʨʫʧʥʳʤʠ ʥʘʜʚʠʛʘʤʠ, ʠ ʩʛʨʫʧʧʠʨʦʚʘʥʥʳʤʠ ʚ ʩʣʦʞʥʳʡ 

ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʢʦʣʣʘʞ; ʚ ʩʪʨʦʝʥʠʠ ʧʦʩʣʝʜʥʝʛʦ ʧʨʠʥʠʤʘʶʪ ʪʘʢʞʝ ʫʯʘʩʪʠʝ 

çʩʰʠʚʘʶʱʠʝè ʠ ʧʝʨʝʢʨʳʚʘʶʱʠʝ ʘʤʘʣʴʛʘʤʠʨʦʚʘʚʰʠʝ ʪʝʨʨʝʡʥʳ 

ʥʝʦʘʚʪʦʭʪʦʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʠʟʚʝʨʞʝʥʥʳʭ ʠ ʦʩʘʜʦʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ; 
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½ ʢʦʤʧʣʝʢʩ ʤʝʪʘʤʦʨʬʠʯʝʩʢʦʛʦ ʦʩʥʦʚʘʥʠʷ ʉʨʝʜʠʥʥʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʛʦ ʠ 

ʉʝʚʝʨʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʛʦ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʪʝʨʨʝʡʥʦʚ ʩ ʫʯʝʪʦʤ ʜʘʥʥʳʭ 

ʧʦ ʩʦʩʝʜʥʠʤ ʨʝʛʠʦʥʘʤ ʎʝʥʪʨʘʣʴʥʦʡ  ɸʟʠʠ ʧʨʝʜʩʪʘʚʣʝʥ ʩʪʨʫʢʪʫʨʘʤʠ ʢʨʘʝʚʦʡ 

ʘʢʢʨʝʮʠʦʥʥʦʡ ʯʘʩʪʠ ʢʦʥʪʠʥʝʥʪʘ ɺʦʩʪʦʯʥʘʷ ɻʦʥʜʚʘʥʘ, ʚʢʣʶʯʘʶʱʠʤʠ, ʢʨʦʤʝ 

ʢʨʘʪʦʥʥʳʭ ʬʨʘʛʤʝʥʪʦʚ, ʪʘʢʞʝ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʦʢʨʫʞʘʶʱʠʭ 

ʝʛʦ ʦʢʝʘʥʠʯʝʩʢʠʭ ʠ, ʚʦʟʤʦʞʥʦ, ʦʩʪʨʦʚʦʜʫʞʥʳʭ ʧʦʨʦʜ; ʬʘʢʪʠʯʝʩʢʠ ʚʳʩʪʫʧʳ 

ʦʩʥʦʚʘʥʠʷ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʤʧʦʟʠʪʥʳʝ ʪʝʨʨʝʡʥʳ, 

ʘʤʘʣʴʛʘʤʠʨʦʚʘʥʥʳʝ ʠ çʩʰʠʪʳʝè ʢʦʣʣʠʟʠʦʥʥʳʤʠ ʛʨʘʥʠʪʦʠʜʘʤʠ ʚ ʨʠʬʝʡʩʢʦʝ 

ʚʨʝʤʷ; 

½ ʚ ʢʘʣʝʜʦʥʠʜʘʭ ʊʷʥʴ-ʐʘʥʷ ʦʬʠʦʣʠʪʳ ʦʢʝʘʥʠʯʝʩʢʦʛʦ ʪʠʧʘ ʨʘʟʚʠʚʘʣʠʩʴ ʚ 

ʜʚʫʭ ʦʢʝʘʥʠʯʝʩʢʠʭ ʙʘʩʩʝʡʥʘʭ, ʚʭʦʜʠʚʰʠʭ ʚ ʩʠʩʪʝʤʫ ʇʘʣʝʦʘʟʠʘʪʩʢʦʛʦ ʦʢʝʘʥʘ 

ïɾʘʣʘʠʨ-ʀʣʠʡʩʢʦʤ ʠ ʀʰʠʤ-ʅʘʨʳʥʩʢʦʤ. ʇʨʠ ʠʭ ʟʘʤʳʢʘʥʠʠ ʘʣʣʦʭʪʦʥʳ 

ʦʙʜʫʮʠʨʫʶʱʠʭ ʦʬʠʦʣʠʪʦʚ ʧʦʢʨʳʚʘʣʠ ʉʝʚʝʨʦ-ʊʷʥʴ-ʐʘʥʴʩʢʠʡ (ʚ ʪʨʝʤʘʜʦʢʝ) 

ʠ ʉʨʝʜʠʥʥʦ-ʊʷʥʴ-ʐʘʥʴʩʢʠʡ (ʚ ʧʦʟʜʥʝʤ ʦʨʜʦʚʠʢʝ) ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ 

ʪʝʨʨʝʡʥʳ, ʬʦʨʤʠʨʫʷ ʧʨʠ ʵʪʦʤ ʜʚʘ ʘʣʣʦʭʪʦʥʥʳʭ ʪʝʨʨʝʡʥʘ, ʦʛʨʘʥʠʯʝʥʥʳʭ 

ʩʫʪʫʨʘʤʠ ʠ ʢʨʫʧʥʳʤʠ ʦʙʜʫʢʮʠʦʥʥʳʤʠ ʥʘʜʚʠʛʘʤʠ; 

½ ʧʨʦʮʝʩʩʳ ʢʘʣʝʜʦʥʩʢʦʡ ʩʫʙʜʫʢʮʠʠ ʚ ʊʷʥʴ-ʐʘʥʝ ʬʦʨʤʠʨʦʚʘʣʠ ʪʨʠ 

ʦʩʪʨʦʚʦʜʫʞʥʳʝ ʩʠʩʪʝʤʳ ʟʘʧʘʜʥʦ-ʪʠʭʦʦʢʝʘʥʩʢʦʛʦ ʪʠʧʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ 

ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʬʨʘʛʤʝʥʪʘʤʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ ʦʜʥʦʡ ʢʝʤʙʨʠʡʩʢʦ-ʪʨʝʤʘʜʦʢʩʢʦʡ ʵʥʩʠʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

(ʘʣʣʦʭʪʦʥʥʳʡ ʪʝʨʨʝʡʥ ʥʘ ʉʝʚʝʨʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʤ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤ 

ʪʝʨʨʝʡʥʝ) ʠ ʜʚʫʭ ʘʨʝʥʠʛʩʢʦ-ʩʨʝʜʥʝʦʨʜʦʚʠʢʩʢʠʭ ʵʥʩʠʘʣʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

(ʦʩʪʨʦʚʦʜʫʞʥʦ-ʢʨʘʝʚʦʤʦʨʩʢʠʡ ʥʝʦʘʚʪʦʭʪʦʥ, ʧʝʨʝʢʨʳʚʘʶʱʠʡ 

ʧʨʝʜʰʝʩʪʚʫʶʱʠʡ ʢʦʤʧʦʟʠʪʥʳʡ ʪʝʨʨʝʡʥ);  

½ ʚ ʧʦʟʜʥʝʤ ʦʨʜʦʚʠʢʝ ʢʦʤʧʦʟʠʪʥʳʝ ʪʝʨʨʝʡʥʳ ʚ ʉʝʚʝʨʥʦʤ ʠ ʉʨʝʜʠʥʥʦʤ 

ʊʷʥʴ-ʐʘʥʝ ʧʨʝʪʝʨʧʝʣʠ ʢʦʣʣʠʟʠʶ ʠ ʧʦʜʚʝʨʛʣʠʩʴ ʘʤʘʣʴʛʘʤʘʮʠʠ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʝʱʝ ʙʦʣʝʝ ʢʨʫʧʥʦʛʦ ʊʷʥʴ-ʐʘʥʴʩʢʦʛʦ ʢʘʣʝʜʦʥʩʢʦʛʦ 

ʩʫʧʝʨʪʝʨʨʝʡʥʘ (ʢʘʣʝʜʦʥʩʢʦʛʦ ʦʨʦʛʝʥʘ ʊʷʥʴ-ʐʘʥʷ), ʧʝʨʝʢʨʳʪʦʛʦ 

ʦʪʣʦʞʝʥʠʷʤʠ ʚʝʨʭʥʝʦʨʜʦʚʠʢʩʢʦʛʦ ʥʝʦʘʚʪʦʭʪʦʥʘ ʠ çʩʰʠʪʦʛʦè 

ʧʦʩʪʘʤʘʣʴʛʘʤʘʮʠʦʥʥʳʤʠ ʤʘʩʩʠʚʘʤʠ ʛʨʘʥʠʪʦʠʜʦʚ (ʧʦʟʜʥʠʡ ʦʨʜʦʚʠʢ-ʩʠʣʫʨ). 
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         ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ. ʃʠʯʥʳʡ ʚʢʣʘʜ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʜʠʩʩʝʨʪʘʮʠʠ 

ʘʚʪʦʨʦʤ ʦʙʦʩʥʦʚʘʥʘ ʥʦʚʘʷ ʤʦʜʝʣʴ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʢʘʣʝʜʦʥʩʢʦʛʦ 

ʦʨʦʛʝʥʘ ʊʷʥʴ-ʐʘʥʷ, ʙʘʟʠʨʫʶʱʘʷʩʷ ʥʘ ʪʝʦʨʠʠ ʪʝʢʪʦʥʠʢʠ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʨʨʝʡʥʦʚʦʛʦ ʘʥʘʣʠʟʘ. ʈʘʟʨʘʙʦʪʢʘ ʵʪʦʡ ʤʦʜʝʣʠ ʚʢʣʶʯʘʣʘ 

ʩʣʝʜʫʶʱʠʝ ʜʦʩʪʠʞʝʥʠʷ ʘʚʪʦʨʘ:  

½ ʦʙʥʘʨʫʞʝʥʠʝ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʜʦʩʢʣʘʜʯʘʪʳʭ ʦʙʜʫʢʮʠʦʥʥʳʭ ʧʦʢʨʦʚʦʚ 

ʟʘʜʫʛʦʚʳʭ ʦʬʠʦʣʠʪʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʩʦʧʨʦʚʦʞʜʘʶʱʠʭ ʠʭ ʦʩʪʨʦʚʦʜʫʞʥʳʭ 

ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʥʘ ʧʘʩʩʠʚʥʦʡ ʦʢʨʘʠʥʝ ʉʝʚʝʨʦ-ʊʷʥʴ-

ʐʘʥʴʩʢʦʛʦ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ;  

½ ʚ ʢʘʣʝʜʦʥʠʜʘʭ ʊʷʥʴ-ʐʘʥʷ ʚʧʝʨʚʳʝ ʦʧʠʩʘʥʳ ʪʘʢʠʝ ʭʘʨʘʢʪʝʨʥʳʝ ʠ ʚʘʞʥʳʝ 

ʜʣʷ ʤʦʙʠʣʠʩʪʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʥʠʡ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʘʢ ʩʝʨʧʝʥʪʠʥʠʪʦʚʳʡ ʤʝʣʘʥʞ 

ʠ ʦʣʠʩʪʦʩʪʨʦʤʳ; 

½ ʧʨʦʚʝʜʝʥ ʧʝʪʨʦʛʝʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʠ ʪʝʨʨʠʛʝʥʥʳʭ 

ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ-ʠʥʜʠʢʘʪʦʨʦʚ; 

½ ʚʳʜʝʣʝʥʳ ʠ ʦʙʦʩʥʦʚʘʥʳ ʦʬʠʦʣʠʪʳ ʜʚʫʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʪʠʧʦʚ - 

ʦʢʝʘʥʠʯʝʩʢʠʝ ʠ ʥʘʜʩʫʙʜʫʢʮʠʦʥʥʦ-ʩʧʨʝʜʠʥʛʦʚʳʝ ʟʘʜʫʛʦʚʦʛʦ ʙʘʩʩʝʡʥʘ; 

½ ʜʣʷ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʢʘʣʝʜʦʥʠʜʘʭ ʊʷʥʴ-ʐʘʥʷ ʛʨʘʥʠʪʦʠʜʦʚ 

ʦʧʨʝʜʝʣʝʥʳ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʧʝʪʨʦʛʝʦʭʠʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʯʪʦ ʚ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʠʭ ʩʪʨʫʢʪʫʨʥʳʤ ʧʦʣʦʞʝʥʠʝʤ ʠ ʛʝʦʭʨʦʥʦʤʝʪʨʠʯʝʩʢʠʤʠ 

ʜʘʥʥʳʤʠ ʧʦʟʚʦʣʠʣʦ ʠʥʜʠʮʠʨʦʚʘʪʴ ʠʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ 

(ʦʩʪʨʦʚʦʜʫʞʥʳʝ, ʢʦʣʣʠʟʠʦʥʥʳʝ, ʧʦʩʪʘʤʘʣʴʛʘʤʘʮʠʦʥʥʳʝ). 

       ʊʝʤʘ ʜʠʩʩʝʨʪʘʮʠʠ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ ʧʨʦʝʢʪʘʤʠ ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ʅɸʅ ʂʈ ʂʳʨʛʳʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ, ʚ ʢʦʪʦʨʳʭ ʘʚʪʦʨ ʷʚʣʷʝʪʩʷ ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʠʩʧʦʣʥʠʪʝʣʝʤ ʧʦ 

ʨʝʛʠʦʥʘʤ ʢʘʣʝʜʦʥʩʢʦʡ çʯʘʩʪʠè ʊʷʥʴ-ʐʘʥʷ. ʆʜʥʘʢʦ çʪʝʨʨʝʡʥʦʚʘʷè ʩʧʝʮʠʬʠʢʘ 

ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʥʠʮʠʘʪʠʚʦʡ ʘʚʪʦʨʘ ʠ ʜʣʷ ʊʷʥʴ-ʐʘʥʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʧʝʨʚʳʝ.            

ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʈʘʩʰʠʬʨʦʚʢʘ ʪʝʨʨʝʡʥʦʚʦʡ 

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʦʙʦʩʥʦʚʘʥʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ 
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ʵʚʦʣʶʮʠʠ ʢʘʣʝʜʦʥʠʜ ʊʷʥʴ-ʐʘʥʷ ʥʘ ʥʦʚʦʤ ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʧʦʟʚʦʣʷʶʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʵʪʦʡ ʨʘʙʦʪʳ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦʝʢʪʘʭ ʀʥʩʪʠʪʫʪʘ 

ʛʝʦʣʦʛʠʠ ʅɸʅ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʧʦ ʛʝʦʜʠʥʘʤʠʢʝ ʊʷʥʴ-ʐʘʥʷ, ʘ ʪʘʢʞʝ 

ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʨʦʛʨʘʤʤʘʭ ʜʣʷ ʪʝʨʨʠʪʦʨʠʡ ʛʣʦʙʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʘ 

(ʥʘʧʨʠʤʝʨ, ʜʣʷ ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʦʛʦ ʧʦʢʨʦʚʥʦ-ʩʢʣʘʜʯʘʪʦʛʦ ʧʦʷʩʘ). ʈʘʙʦʪʘ 

ʘʚʪʦʨʘ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʠʟʫʯʝʥʠʷ ʛʝʦʜʠʥʘʤʠʢʠ 

ʊʷʥʴ-ʐʘʥʷ ʚʥʦʚʴ ʦʨʛʘʥʠʟʦʚʘʥʥʳʤ ʄʝʞʜʫʥʘʨʦʜʥʳʤ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʮʝʥʪʨʦʤ ï ɻʝʦʜʠʥʘʤʠʯʝʩʢʠʤ ʧʦʣʠʛʦʥʦʤ (ʛ.ɹʠʰʢʝʢ). ɽʝ 

ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʘʢʞʝ ʧʨʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ʧʦ 

ʧʣʘʥʠʨʫʝʤʳʤ ʵʪʠʤ ʮʝʥʪʨʦʤ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʪʨʘʥʩʩʝʢʪʘʤ ʯʝʨʝʟ 

ʪʝʨʨʠʪʦʨʠʶ ʊʷʥʴ-ʐʘʥʷ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʘʚʪʦʨʦʤ ʤʦʜʝʣʴ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ 

ʠ ʧʨʠ ʝʝ ʧʨʠʤʝʥʝʥʠʠ ʜʣʷ ʨʘʩʰʠʬʨʦʚʢʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʨʫʜʦʦʙʨʘʟʫʶʱʠʭ ʩʠʩʪʝʤ, ʨʫʜʥʳʭ ʨʘʡʦʥʦʚ ʠ ʫʟʣʦʚ. 

            ʇʨʠʚʝʜʝʥʥʳʝ ʚ ʜʠʩʩʝʨʪʘʮʠʠ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʠ ʢʦʥʮʝʧʮʠʷ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʢʘʣʝʜʦʥʩʢʦʛʦ ʦʨʦʛʝʥʘ ʊʷʥʴ-ʐʘʥʷ ʤʦʛʫʪ ʪʘʢʞʝ 

ʩʣʫʞʠʪʴ ʢʘʥʚʦʡ ʜʣʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ, ʪʝʢʪʦʥʠʯʝʩʢʠʭ, 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠ ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʠʭ ʢʘʨʪ, ʩʦʩʪʘʚʣʷʝʤʳʭ ʧʨʠ ʧʨʦʚʦʜʠʤʳʭ 

ʟʜʝʩʴ ʛʝʦʣʦʛʦ-ʩʲʝʤʦʯʥʳʭ ʨʘʙʦʪʘʭ ʠ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʜʦʠʟʫʯʝʥʠʠ. 

            ɸʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʠ ʦʪʜʝʣʴʥʳʝ ʨʘʟʜʝʣʳ 

ʜʠʩʩʝʨʪʘʮʠʠ ʜʦʢʣʘʜʳʚʘʣʠʩʴ ʠ ʦʙʩʫʞʜʘʣʠʩʴ ʥʘ ʄʝʞʜʫʥʘʨʦʜʥʳʭ 

ʢʦʥʬʝʨʝʥʮʠʷʭ ʧʦ ʪʝʢʪʦʥʠʢʝ ʧʣʠʪ (ʄʦʩʢʚʘ, 1987, 1991, 1998), ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʩʦʚʝʱʘʥʠʷʭ ʧʦʜ ʵʛʠʜʦʡ  ʄʝʞʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʢʦʤʠʪʝʪʘ 

(ʄʦʩʢʚʘ, 1984, 1997, 1999, 2001, 2003, 2004, 2005; ʉʚʝʨʜʣʚʩʢ, 1989), 

ɺʩʝʩʦʶʟʥʦʤ ʩʠʤʧʦʟʠʫʤʝ çʕʚʦʣʶʮʠʷ ʦʬʠʦʣʠʪʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ 

(ʉʚʝʨʜʣʦʚʩʢ,1981), ɺʩʝʩʦʶʟʥʦʤ ʩʝʤʠʥʘʨʝ çʄʠʥʝʨʘʣʴʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʦʢʝʘʥʠʯʝʩʢʦʡ ʢʦʨʳè (ɺʣʘʜʠʚʦʩʪʦʢ, 1982), ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʩʠʤʧʦʟʠʫʤʝ 

çɻʨʘʥʠʪʳ ʠ ʛʝʦʜʠʥʘʤʠʢʘè (ʄʦʩʢʚʘ, 1991), ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʩʠʤʧʦʟʠʫʤʝ ʧʦ 

ʇʨʦʝʢʪʫ 233 ʊʉɸʈ çTerranes in the Arctic Caledonides ç (Tromse, Norwey, 

1991), ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʩʠʤʧʦʟʠʫʤʝ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʄʇɻʂ 283 

çɻʝʦʜʠʥʘʤʠʯʝʩʢʘʷ ʵʚʦʣʶʮʠʷ ʇʘʣʝʦʘʟʠʘʪʩʢʦʛʦ ʦʢʝʘʥʘè (ʅʦʚʦʩʠʙʠʨʩʢ, 1993), 
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ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çɺʳʩʦʢʦʛʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʤʝʥʝʥʠʷ ʠ 

ʧʝʨʩʧʝʢʪʠʚʳ ʚ ʍʍI ʚʝʢʝ ç (ɹʠʰʢʝʢ, 1996), ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʩʦʚʝʱʘʥʠʠ 

çʇʨʦʙʣʝʤʳ ʛʝʥʝʟʠʩʘ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʠ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʦʨʦʜè (ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ, 1998), International Conference çGondvana 11. Corelation and 

Connectionsè (Cristchurch, New-Zealand, 2002), ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʩʠʤʧʦʟʠʫʤʝ 

çɻʝʦʜʠʥʘʤʠʢʘ ʠ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʚʳʩʦʢʦʛʦʨʥʳʭ ʨʝʛʠʦʥʦʚè 

(ɹʠʰʢʝʢ,2002), ɺʩʝʨʦʩʩʠʡʩʢʦʤ ʩʦʚʝʱʘʥʠʠ, ʧʦʩʚʷʱʝʥʥʦʤ 100-ʣʝʪʠʶ 

ʘʢʘʜʝʤʠʢʘ ʖ.ɸ.ʂʫʟʥʝʮʦʚʘ (ʅʦʚʦʩʠʙʠʨʩʢ, 2003), ʍʍʍII  ʄʝʞʜʫʥʘʨʦʜʥʦʤ 

ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʢʦʥʛʨʝʩʩʝ (ʌʣʦʨʝʥʮʠʷ, 2004) ʠ ʜʨ. ʄʥʦʛʠʝ ʚʦʧʨʦʩʳ ʧʦ 

ʧʨʦʙʣʝʤʘʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ ʚ ʜʠʩʩʝʨʪʘʮʠʠ, ʦʙʩʫʞʜʘʣʠʩʴ ʚ ʩʦʚʤʝʩʪʥʳʭ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ (ʄʦʥʛʦʣʠʷ, 1982, 1984, 

1985) ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʵʢʩʢʫʨʩʠʷʭ (ɸʚʩʪʨʠʡʩʢʠʝ ɸʣʴʧʳ, 1989, 1990; ʋʨʘʣ, 

1989; ɻʦʨʥʳʡ ɸʣʪʘʡ, 1993). 

         ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʜʠʩʩʝʨʪʘʮʠʠ. ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, 4 

ʛʣʘʚ ʠ ʟʘʢʣʶʯʝʥʠʷ, ʩʦʜʝʨʞʠʪ 211 ʩʪʨ. ʪʝʢʩʪʘ, 18 ʪʘʙʣʠʮ, 36 ʨʠʩʫʥʢʦʚ ʠ 

ʩʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʠʟ 163 ʥʘʠʤʝʥʦʚʘʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʢ ʥʝʡ ʧʨʠʣʦʞʝʥʘ 

çɻʝʦʜʠʥʘʤʠʯʝʩʢʘʷ ʢʘʨʪʘ ʢʘʣʝʜʦʥʠʜ ʊʷʥʴ-ʐʘʥʷè ʤʘʩʰʪʘʙʘ 1:1000000, 

ʩʦʧʨʦʚʦʞʜʘʝʤʘʷ çɼʠʘʛʨʘʤʤʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ 

ʪʝʨʨʝʡʥʦʚ ʢʘʣʝʜʦʥʠʜ ʊʷʥʴ-ʐʘʥʷè. 

         ʆʩʥʦʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʜʠʩʩʝʨʪʘʮʠʠ ʠʟʣʦʞʝʥʦ ʚ 70 ʧʫʙʣʠʢʘʮʠʷʭ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʚ ʦʜʥʦʡ ʤʦʥʦʛʨʘʬʠʠ ʠ ʚ 6 ʪʝʢʪʦʥʠʯʝʩʢʠʭ, ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʠʭ ʢʘʨʪʘʭ. 

         ʈʘʙʦʪʘ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʚ ʀʥʩʪʠʪʫʪʝ ʛʝʦʣʦʛʠʠ ʅɸʅ ʂʈ ʂʳʨʛʳʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ (ʣʘʙʦʨʘʪʦʨʠʷ ʛʝʦʜʠʥʘʤʠʢʠ), ʛʜʝ ʦʥʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʠʥʩʪʠʪʫʪʩʢʠʤʠ ʧʨʦʛʨʘʤʤʘʤʠ ʧʦ ʛʝʦʜʠʥʘʤʠʢʝ, ʪʝʢʪʦʥʠʢʝ ʠ ʤʝʪʘʣʣʦʛʝʥʠʠ 

ʧʨʠ ʪʝʩʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʫʯʝʥʳʤʠ ʀʥʩʪʠʪʫʪʘ: ʘʢʘʜʝʤʠʢʦʤ 

ɸ.ɹ.ɹʘʢʠʨʦʚʳʤ (ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʧʨʦʛʨʘʤʤ), ʯʣ.-ʢʦʨʨʝʩʧʦʥʜʝʥʪʘʤʠ 

ʈ.ɸ.ʄʘʢʩʫʤʦʚʦʡ, ʂ.ɼʞ.ɹʦʢʦʥʙʘʝʚʳʤ, ʈ.ɼʞ.ɼʞʝʥʯʫʨʘʝʚʦʡ, ʜʦʢʪʦʨʘʤʠ ʥʘʫʢ 

ɺ.ɺ.ʂʠʩʝʣʝʚʳʤ, ʂ.ʉ.ʉʘʢʠʝʚʳʤ, ʢʘʥʜʠʜʘʪʘʤʠ ʥʘʫʢ ʌ.ʍ.ɸʧʦʷʨʦʚʳʤ, 

ʀ.ʀ.ɺʦʡʪʦʚʠʯʝʤ, ʀ.ɸ.ʄʝʟʛʠʥʳʤ, ʈ.ʅ.ʆʛʫʨʮʦʚʦʡ, ɸ.ʄ.ʄʘʤʙʝʪʦʚʳʤ, 
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ʇ.ʇ.ʄʠʩʶʩʦʤ, ʈ.ɽ.ʈʠʥʝʥʙʝʨʛ ʠ ʜʨ. ɹʦʣʴʰʫʶ ʨʦʣʴ ʚ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʘʚʪʦʨʘ ʩʳʛʨʘʣʦ ʝʛʦ ʫʯʘʩʪʠʝ ʚ ʨʘʙʦʪʝ ʧʦ ʧʨʦʝʢʪʘʤ 

ʂʳʨʛʳʟʩʢʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘ ʄʠʥʠʩʪʝʨʩʪʚʘ ʛʝʦʣʦʛʠʠ ʉʉʉʈ, ʛʜʝ 

ʦʥ ʠʤʝʣ ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʵʢʩʧʝʜʠʮʠʷʭ ʢʦʥʩʫʣʴʪʠʨʦʚʘʪʴʩʷ ʠ ʦʙʩʫʞʜʘʪʴ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʚʦʧʨʦʩʳ ʧʦ ʛʝʦʜʠʥʘʤʠʢʝ ʩ ʘʢʘʜʝʤʠʢʦʤ ɺ.ɽ.ʍʘʠʥʳʤ, 

ʜʦʢʪʦʨʘʤʠ ʛʝʦʣ.-ʤʠʥ. ʥʘʫʢ ʄ.ɻ.ʃʦʤʠʟʝ, ɸ.ɸ.ʂʦʚʘʣʝʚʳʤ. ɺʘʞʥʝʡʰʝʝ 

ʟʥʘʯʝʥʠʝ ʠʤʝʣʦ ʪʘʢʞʝ ʩʦʩʪʘʚʣʝʥʠʝ ʚ ʩʦʘʚʪʦʨʩʪʚʝ ʩ ɸ.ɹ.ɹʘʢʠʨʦʚʳʤ ʠ ɽ.ɺ. 

ʍʨʠʩʪʦʚʳʤ ʊʷʥʴ-ʐʘʥʴʩʢʦʡ ʯʘʩʪʠ çɻʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʢʘʨʪʳ ʉʉʉʈè ʤʘʩʰʪʘʙʘ 

1:2500000 (ʨʫʢʦʚʦʜʠʪʝʣʠ ʃ.ʇ.ɿʦʥʝʥʰʘʡʥ ʠ ʜʨ.) ʇʨʠʥʮʠʧʳ ʣʝʛʝʥʜʳ ʢʘʨʪʳ ʠ 

ʝʝ ʨʘʟʨʘʙʦʪʢʘ ʩʳʛʨʘʣʠ ʨʦʣʴ ʫʩʢʦʨʠʪʝʣʷ ʚ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʘʚʪʦʨʘ ʜʠʩʩʝʨʪʘʮʠʠ. ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʚ ʵʪʦʤ ʧʣʘʥʝ ʙʳʣʦ ʠ ʝʛʦ ʫʯʘʩʪʠʝ ʚ 

ʨʘʟʨʘʙʦʪʢʝ ʣʝʛʝʥʜʳ ʠ ʩʦʩʪʘʚʣʝʥʠʠ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʢʘʨʪʳ 

ʧʦ ʧʨʦʝʢʪʫ ʇʄɻʂ 283 ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʘʢʘʜʝʤʠʢʘ ʅ.ʃ.ɼʦʙʨʝʮʦʚʘ ʠ 

ʧʨʦʬʝʩʩʦʨʘ ʈ.ʂʦʣʤʘʥʘ (ʉʐɸ). ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʊʷʥʴ-ʐʘʥʝ ʠ ʚ ʄʦʥʛʦʣʠʠ 

ʘʚʪʦʨ ʧʣʦʜʦʪʚʦʨʥʦ ʩʦʪʨʫʜʥʠʯʘʣ ʩ ʜʦʢʪʦʨʦʤ ʛʝʦʣ.-ʤʠʥ.ʥʘʫʢ 

ɻ.ʀ.ʄʘʢʘʨʳʯʝʚʳʤ. ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ ʘʚʪʦʨʘ ʚ ʊʷʥʴ-ʐʘʥʝ ʚ 

ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʧʣʘʥʝ ʩ ʜʨʫʛʠʤʠ ʨʝʛʠʦʥʘʤʠ (ʄʦʥʛʦʣʠʷ, ɻʦʨʥʳʡ ɸʣʪʘʡ, ʋʨʘʣ, 

ɸʚʩʪʨʠʡʩʢʠʝ ɸʣʴʧʳ) ʧʨʦʚʦʜʠʣʦʩʴ ʩʦ ʤʥʦʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʠʟ ʨʘʟʥʳʭ 

ʩʪʨʘʥ. ɸʚʪʦʨ ʠʩʢʨʝʥʥʝ ʙʣʘʛʦʜʘʨʝʥ ʚʩʝʤ ʥʘʟʚʘʥʥʳʤ ʠ ʥʝʥʘʟʚʘʥʥʳʤ ʫʯʝʥʳʤ, 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʢʦʪʦʨʳʭ ʦʢʘʟʘʣ ʥʝʦʮʝʥʠʤʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʨʘʟʚʠʪʠʝ ʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʡ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʤʥʦʛʠʝ ʩʦʚʤʝʩʪʥʳʝ ʨʘʟʨʘʙʦʪʢʠ 

ʧʦʣʫʯʠʣʠ ʚ ʜʠʩʩʝʨʪʘʮʠʠ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʠ ʥʝʩʢʦʣʴʢʦ ʠʥʫʶ ʪʨʘʢʪʦʚʢʫ, 

ʥʦ ʘʚʪʦʨ ʩʦʟʥʘʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʚʩʝ ʩʜʝʣʘʥʥʳʝ ʠʤ ʚʳʚʦʜʳ. 
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ɻʣʘʚʘ 1. ʈʘʟʚʠʪʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʠ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʢʘʣʝʜʦʥʠʜ ʊʷʥʴ-ʐʘʥʷ. 

 

ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʊʷʥʴ-ʐʘʥʷ, ʧʨʦʚʦʜʠʪʩʷ ʫʞʝ ʙʦʣʝʝ ʩʪʘ ʣʝʪ. ʇʝʨʚʳʡ 

ʵʪʘʧ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʟʟʘʢʣʶʯʘʚʰʠʡʩʷ ʚ ʥʘʢʦʧʣʝʥʠʠ ʜʘʥʥʳʭ ʧʫʪʝʤ 

ʤʘʨʰʨʫʪʥʳʭ ʧʝʨʝʩʝʯʝʥʠʡ ʠ ʩʦʩʪʘʚʣʝʥʠʠ ʧʝʨʚʳʭ ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʦʚ, ʟʘʢʦʥʯʠʣʩʷ ʚ 30-ʝ ʛʦʜʳ, ʢʦʛʜʘ ʙʳʣʘ 

ʩʦʩʪʘʚʣʝʥʘ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʉʨʝʜʥʝʡ ɸʟʠʠ ʤʘʩʰʪʘʙʘ 1:500000. ʂ ʵʪʦʤʫ 

ʚʨʝʤʝʥʠ ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʧʝʨʚʳʝ ʩʭʝʤʳ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ 

ʜʦʤʝʟʦʟʦʡʩʢʦʛʦ ʩʦʦʨʫʞʝʥʠʷ ʊʷʥʴ-ʐʘʥʷ (ɼ.ɺ.ʅʘʣʠʚʢʠʥ, ɺ.ʀ.ʇʦʧʦʚ, 

ɺ.ɸ.ʅʠʢʦʣʘʝʚ, ɸ.ɺ.ʇʝʡʚʝ), ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʩʪʨʫʢʪʫʨʥʦ-ʬʦʨʤʘʮʠʦʥʥʦʤ 

ʘʥʘʣʠʟʝ. ɺʳʜʝʣʝʥʥʳʝ ʧʨʠ ʵʪʦʤ ʢʘʣʝʜʦʥʩʢʘʷ (ʉʝʚʝʨʥʳʡ ʊʷʥʴ-ʐʘʥʴ) ʠ 

ʛʝʨʮʠʥʩʢʘʷ (ʖʞʥʳʡ ʊʷʥʴ-ʐʘʥʴ) ʩʢʣʘʜʯʘʪʳʝ ʩʠʩʪʝʤʳ ʨʘʟʜʝʣʷʣʠʩʴ 

ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʦʡ ʩʨʝʜʠʥʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ, ʫʯʘʩʪʚʦʚʘʚʰʝʡ ʢʘʢ ʚ 

ʢʘʣʝʜʦʥʩʢʦʤ, ʪʘʢ ʚ ʛʝʨʮʠʥʩʢʦʤ ʪʝʢʪʦʛʝʥʝʟʝ. ʇʨʠ ʵʪʦʤ ɺ.ɸ.ʅʠʢʦʣʘʝʚ 

(1929,1933 ʛʛ.) ʫʩʪʘʥʦʚʠʣ çɺʘʞʥʝʡʰʫʶ ʩʪʨʫʢʪʫʨʥʫʶ ʣʠʥʠʶ ʊʷʥʴ-ʐʘʥʷè, 

ʨʘʟʛʨʘʥʠʯʠʚʘʶʱʫʶ ʉʝʚʝʨʥʳʡ ʠ ʉʨʝʜʠʥʥʳʡ ʊʷʥʴ-ʐʘʥʴ. ʅʘ ʠʟʫʯʝʥʠʠ 

ʩʢʣʘʜʯʘʪʳʭ ʩʪʨʫʢʪʫʨ ʊʷʥʴ-ʐʘʥʷ ʙʘʟʠʨʦʚʘʣʠʩʴ ʠ ʨʝʰʝʥʠʷ 

ʦʙʱʝʪʝʦʨʝʪʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ ʪʝʢʪʦʥʠʢʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʫʯʝʥʠʷ ʦ ʛʣʫʙʠʥʥʳʭ 

ʨʘʟʣʦʤʘʭ (ɸ.ɺ.ʇʝʡʚʝ), ʩʪʘʜʠʡʥʦʩʪʠ ʛʝʦʩʠʥʢʣʠʥʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ 

(ʄ.ɺ.ʄʫʨʘʪʦʚ, ɸ.ɸ.ɹʘʛʜʘʥʦʚ), ʧʨʠʥʮʠʧʦʚ ʟʦʥʘʣʴʥʦʛʦ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ 

ʨʘʡʦʥʠʨʦʚʘʥʠʷ (ʅ.ɺ.ʉʠʥʠʮʳʥ). 

 ɼʘʣʴʥʝʡʰʝʝ ʥʘʢʦʧʣʝʥʠʝ ʥʦʚʳʭ ʜʘʥʥʳʭ ʧʨʠ ʛʝʦʣʦʛʠʯʝʩʢʦʤ 

ʢʘʨʪʠʨʦʚʘʥʠʠ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʠ ʩʪʨʫʢʪʫʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦʟʚʦʣʷʣʦ ʚʳʜʝʣʷʪʴ ʚ ʫʧʦʤʷʥʫʪʳʭ ʩʢʣʘʜʯʘʪʳʭ ʩʠʩʪʝʤʘʭ ʚʩʝ 

ʥʦʚʳʝ ʠ ʥʦʚʳʝ ʙʦʣʝʝ ʜʨʦʙʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ (ʩʢʣʘʜʯʘʪʳʝ, 

ʠʣʠ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʟʦʥʳ ʠ ʧʦʜʟʦʥʳ), ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʬʠʢʩʠʩʪʩʢʦʡ ʢʦʥʮʝʧʮʠʠ 

ʛʝʦʩʠʥʢʣʠʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ (ʅ.ʄ.ʉʠʥʠʮʳʥ, ɺ.ʅ.ʆʛʥʝʚ, ɺ.ʀ.ʂʥʘʫʬ, 

ɽ.ʀ.ɿʫʙʮʦʚ, ɺ.ɻ.ʂʦʨʦʣʝʚ ʠ ʜʨ.). ɻʨʘʥʠʮʘʤʠ ʵʪʠʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ, 

ʥʘʯʠʥʘʷ ʩ ʨʫʙʝʞʝʡ ʩʢʣʘʜʯʘʪʳʭ ʦʙʣʘʩʪʝʡ, ʩʯʠʪʘʣʠʩʴ ʛʣʫʙʠʥʥʳʝ ʠ ʢʨʘʝʚʳʝ 
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ʜʦʣʛʦʞʠʚʫʱʠʝ ʨʘʟʣʦʤʳ, ʧʦ ʢʦʪʦʨʳʤ ʧʨʦʠʩʭʦʜʠʣʠ ʚʝʨʪʠʢʘʣʴʥʳʝ 

ʧʝʨʝʤʝʱʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʦʥ, ʠʣʠ ʧʦʜʟʦʥ. ʄʝʞʜʫ ʪʝʤ, ʧʨʠ ʩʨʝʜʥʝ- ʠ 

ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʤ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʢʘʨʪʠʨʦʚʘʥʠʠ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ (ɻ.ʉ.ʇʦʨʰʥʷʢʦʚ, ɺ.ʉ.ɹʫʨʪʤʘʥ, ɺ.ʃ.ʂʣʠʰʝʚʠʯ 

ʠ ʜʨ.) ʫʞʝ ʚ 50-60 ʛʛ. ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʯʝʰʫʡʯʘʪʦ-ʥʘʜʚʠʛʦʚʳʭ ʩʪʨʫʢʪʫʨ ʚ ʛʝʨʮʠʥʠʜʘʭ ʖʞʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ, ʯʪʦ 

ʧʦʙʫʞʜʘʣʦ ʧʨʠʟʥʘʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʘʟʤʘʭ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʞʘʪʠʷ ʚ 

ʪʝʢʪʦʥʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ ʵʪʦʡ ʦʙʣʘʩʪʠ. ʆʜʥʘʢʦ ʢʘʣʝʜʦʥʠʜʳ ʉʝʚʝʨʥʦʛʦ ʠ 

ʉʨʝʜʠʥʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ ʦʙʳʯʥʦ ʩʯʠʪʘʣʠʩʴ çʥʝʧʦʜʚʣʘʩʪʥʳʤʠè ʤʦʙʠʣʠʟʤʫ, 

ʯʪʦ ʥʘʠʙʦʣʝʝ ʷʨʢʦ ʦʪʨʘʞʘʣʦʩʴ ʚ ʩʦʜʝʨʞʘʥʠʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʢʘʨʪ ʠ 

ʙʦʣʴʰʠʥʩʪʚʘ ʧʫʙʣʠʢʘʮʠʡ ʦ ʩʪʨʦʝʥʠʠ ʠ ʪʝʢʪʦʥʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ ʪʝʨʨʠʪʦʨʠʠ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʪʘʢʠʭ ʦʙʦʙʱʘʶʱʠʭ ʠʟʜʘʥʠʷʭ ʢʘʢ çɻʝʦʣʦʛʠʷ ʉʉʉʈ. ʊ. ʍʍV. 

ʂʠʨʛʠʟʩʢʘʷ ʉʉʈ (1954, 1972), çʉʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʠ ʠʥʪʨʫʟʠʚʥʳʝéè 

(1982), çɼʦʢʝʤʙʨʠʡ ʉʨʝʜʥʝʡ ɸʟʠʠ (1982) ʠ ʜʨ. ʕʪʠ ʞʝ ʬʠʢʩʠʩʪʩʢʠʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʙʳʣʠ ʦʪʦʙʨʘʞʝʥʳ ʠ ʚ ʩʦʜʝʨʞʘʥʠʠ çʊʝʢʪʦʥʠʯʝʩʢʦʡ ʢʘʨʪʳ 

ʂʠʨʛʠʟʠʠè (1987). ʊʦ-ʝʩʪʴ ʠʜʝʠ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʫʯʝʥʠʷ ʦ ʛʝʦʩʠʥʢʣʠʥʘʣʠʷʭ 

ʧʨʦʷʚʠʣʠ ʩʝʙʷ ʞʠʚʫʯʠʤʠ ʠ ʚ ʪʨʘʢʪʦʚʢʝ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʢʘʣʝʜʦʥʠʜ 

ʊʷʥʴ-ʐʘʥʷ. ʆʥʠ ʫʪʚʝʨʞʜʘʣʠ ʧʦʩʪʦʷʥʩʪʚʦ ʚʦ ʚʨʝʤʝʥʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʧʦʣʦʞʝʥʠʷ ʚʳʜʝʣʷʝʤʳʭ ʦʩʥʦʚʥʳʭ ʩʪʨʫʢʪʫʨ ʩʨʝʜʠʥʥʳʭ ʤʘʩʩʠʚʦʚ ʠ 

ʛʝʦʩʠʥʢʣʠʥʘʣʴʥʳʭ ʟʦʥ. ʇʨʠ ʵʪʦʤ ʧʦʩʪʫʣʠʨʦʚʘʣʦʩʴ ʟʘʣʦʞʝʥʠʝ ʚ ʧʨʝʜʝʣʘʭ 

ʉʝʚʝʨʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ ʵʚʛʝʦʩʠʥʢʣʠʥʘʣʴʥʳʭ ʟʦʥ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ 

ʧʦʛʨʫʞʘʶʱʠʭʩʷ ʙʣʦʢʘʭ ʨʘʟʜʨʦʙʣʝʥʥʦʛʦ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʧʣʘʪʬʦʨʤʝʥʥʦʛʦ 

ʦʩʥʦʚʘʥʠʷ (ʥʘʧʨʠʤʝʨ, çɼʦʢʝʤʙʨʠʡ-ʉʨʝʜʥʝʡ ɸʟʠʠè, 1982; çʇʫʪʝʚʦʜʠʪʝʣʴé, 

1984; ʠ ʜʨ.), ʩʬʦʨʤʠʨʦʚʘʚʰʝʛʦʩʷ ʚ ʘʨʭʝʝ ʠ ʨʘʥʥʝʤ ʧʨʦʪʝʨʦʟʦʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʚʦʧʨʦʩʳ ʩʪʨʘʪʠʛʨʘʬʠʠ ʦʩʥʦʚʥʳʭ ʚʫʣʢʘʥʠʪʦʚ ʥʘʰʣʠ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ 

ʨʘʙʦʪʘʭ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʛʝʦʣʦʛʠʠ ʉʝʚʝʨʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ ʠ ʜʣʠʪʝʣʴʥʦʝ 

ʚʨʝʤʷ ʚʳʟʳʚʘʣʠ ʦʞʠʚʣʝʥʥʫʶ ʜʠʩʢʫʩʩʠʶ. 

 ɺ ʫʧʦʤʷʥʫʪʳʭ ʚʳʰʝ ʩʚʦʜʥʳʭ ʧʫʙʣʠʢʘʮʠʷʭ ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʨʘʙʦʪʘʭ 

(ʜʘʞʝ ʚ ʥʘʯʘʣʝ 90 ʛʛ.) ʠʭ ʨʝʰʝʥʠʷ ʩʚʦʜʷʪʩʷ ʢ ʩʣʝʜʫʶʱʠʤ ʪʨʘʜʠʮʠʦʥʥʳʤ 

ʚʳʚʦʜʘʤ. ɺ ʨʠʬʝʡʩʢʦ-ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʵʚʛʝʦʩʠʥʢʣʠʥʘʣʷʭ ʉʝʚʝʨʥʦʛʦ ʊʷʥʴ-
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ʐʘʥʷ ʩʫʱʝʩʪʚʫʝʪ ʜʚʘ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʫʨʦʚʥʷ ʚʫʣʢʘʥʦʛʝʥʥʳʭ ʪʦʣʱ 

ʙʘʟʘʣʴʪʦʚʦʛʦ ʠ ʘʥʜʝʟʠʪʦ-ʙʘʟʘʣʴʪʦʚʦʛʦ ʩʦʩʪʘʚʘ. ʅʠʞʥʷʷ ʠʟ ʥʠʭ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʟʝʣʝʥʦʢʘʤʝʥʥʦ-ʠʟʤʝʥʝʥʥʳʤʠ ʙʘʟʘʣʴʪʘʤʠ, ʠʭ ʧʠʨʦʢʣʘʩʪʘʤʠ ʠ 

ʢʨʝʤʥʠʩʪʳʤʠ ʧʦʨʦʜʘʤʠ (ʪʝʨʝʢʩʢʘʷ, ʪʝʨʩʢʝʡʩʢʘʷ ʠ ʜʨ. ʚ ʨʘʟʥʳʭ ʤʝʩʪʘʭ 

ʨʝʛʠʦʥʘ, ʩʤ. ʚ ʩʣʝʜ. ɻʣʘʚʘʭ), ʷʚʣʷʝʪʩʷ ʩʨʝʜʥʝʡ ʯʘʩʪʴʶ ʚʝʨʭʥʝʨʠʬʝʡʩʢʦʛʦ 

ʨʘʟʨʝʟʘ, ʚ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʠʪʩʷ ʪʦʣʱʘ ʘʨʢʦʟʦʚʳʭ ʠ ʢʚʘʨʮʝʚʳʭ 

ʩʫʙʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʧʝʩʯʘʥʠʢʦʚ, ʟʘʣʝʛʘʶʱʠʭ ʥʝʩʦʛʣʘʩʥʦ ʥʘ ʜʝʥʫʜʠʨʦʚʘʥʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʨʙʦʥʘʪʦʚ ʩʦ ʩʨʝʜʥʝʨʠʬʝʡʩʢʠʤʠ ʩʪʨʦʤʘʪʦʣʠʪʘʤʠ. ɺ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʫʪʚʝʨʞʜʘʣʦʩʴ, ʯʪʦ ʥʘ ʵʪʠʭ ʚʫʣʢʘʥʠʪʘʭ ʠ ʥʘ ʩʨʝʜʥʝʨʠʬʝʡʩʢʠʭ 

ʦʪʣʦʞʝʥʠʷʭ ʥʝʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʝʪ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʘʷ ʪʦʣʱʘ ʩ 

ʧʦʟʜʥʝʨʠʬʝʡʩʢʠʤʠ ʩʪʨʦʤʘʪʦʣʠʪʘʤʠ ʠ ʶʜʦʤʩʢʠʤʠ ʤʠʢʨʦʬʠʪʦʣʠʪʘʤʠ. ʆʥʘ ʩ 

ʥʝʩʦʛʣʘʩʠʝʤ ʧʦʢʨʳʚʘʝʪʩʷ ʘʥʜʝʟʠʪʦ-ʙʘʟʘʣʴʪʘʤʠ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ 

(ʢʘʨʘʘʨʯʠʥʩʢʘʷ, ʯʦʣʦʡʩʢʘʷ ʠ ʜʨ. ʪʦʣʱʠ), ʥʘ ʢʦʪʦʨʳʭ ʩ ʨʘʟʤʳʚʦʤ ʟʘʣʝʛʘʶʪ 

ʦʪʣʦʞʝʥʠʷ ʩʨʝʜʥʝʛʦ ʢʝʤʙʨʠʷ-ʨʘʥʥʝʛʦ ʦʨʜʦʚʠʢʘ. ɺ ʵʪʠʭ ʧʦʩʪʨʦʝʥʠʷʭ 

ʦʪʤʝʯʘʝʪʩʷ ʣʦʢʘʣʴʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, çʚʳʢʣʠʥʠʚʘʥʠʝè ʚʫʣʢʘʥʦʛʝʥʥʳʭ 

ʪʦʣʱ, ʯʪʦ ʢʘʢ ʙʫʜʪʦ ʩʦʟʜʘʝʪ ʢʦʥʩʝʜʠʤʝʥʪʘʮʠʦʥʥʫʶ ʟʦʥʘʣʴʥʦʩʪʴ, 

ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʧʦʛʨʫʞʝʥʠʝʤ ʩʠʘʣʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʧʦʜ 

ʧʦʟʜʥʝʨʠʬʝʡʩʢʠʝ ʵʚʛʝʦʩʠʥʢʣʠʥʘʣʠʠ. 

 ʆʜʥʘʢʦ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʬʠʦʣʠʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʦʢʝʘʥʠʯʝʩʢʫʶ ʢʦʨʫ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʰʣʦʛʦ (ʇʝʡʚʝ, 1969; ʠ ʜʨ.) ʠ ʚʦ 

ʤʥʦʛʠʭ ʨʘʡʦʥʘʭ ʤʠʨʘ ʙʳʣʦ ʦʧʠʩʘʥʦ ʠʭ ʘʣʣʦʭʪʦʥʥʦʝ ʟʘʣʝʛʘʥʠʝ ʥʘ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʘʭ, ʵʪʠ ʥʦʚʳʝ ʠʜʝʠ ʧʦʩʣʫʞʠʣʠ ʩʚʦʝʦʙʨʘʟʥʳʤ 

ʠʤʧʫʣʴʩʦʤ ʢ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʠ ʧʝʨʝʩʤʦʪʨʫ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʦ ʩʪʨʦʝʥʠʠ ʠ ʧʦʣʦʞʝʥʠʠ ʦʬʠʦʣʠʪʦʚʦʡ ʘʩʩʦʮʠʘʮʠʠ ʠ ʚ ʉʝʚʝʨʥʦʤ ʊʷʥʴ-ʐʘʥʝ. 

ɹʳʣʦ ʙʳ ʩʪʨʘʥʥʳʤ ʧʨʦʜʦʣʞʘʪʴ ʧʦʜʜʝʨʞʠʚʘʪʴ ʚʳʰʝʧʨʠʚʝʜʝʥʥʫʶ ʪʨʘʢʪʦʚʢʫ 

ʧʦʣʦʞʝʥʠʷ ʰʘʨʦʚʳʭ ʣʘʚ ʙʘʟʘʣʴʪʦʚ, ʘ ʪʘʢʞʝ ʪʦʣʢʦʚʘʪʴ ʛʘʙʙʨʦ-

ʛʠʧʝʨʙʘʟʠʪʦʚʫʶ ʯʘʩʪʴ ʦʬʠʦʣʠʪʦʚʦʡ ʘʩʩʦʮʠʘʮʠʠ, ʢʘʢ ʠʥʪʨʫʟʠʚʥʳʝ 

ʢʦʤʧʣʝʢʩʳ. ʇʦʣʫʯʝʥʥʳʡ ʥʘʤʠ ʚ ʢʦʥʮʝ 70-ʭ - ʥʘʯʘʣʝ 80-ʭ ʛʛ. ʍʍ ʚʝʢʘ ʥʦʚʳʡ 

ʬʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʧʦ ʪʝʢʪʦʥʠʯʝʩʢʦʤʫ ʩʪʨʦʝʥʠʶ ʠ ʧʝʪʨʦʭʠʤʠʠ 

ʦʬʠʦʣʠʪʦʚ ʤʝʥʷʣ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʠʭ ʧʦʣʦʞʝʥʠʠ ʚ 
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ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ (ʄʘʢʘʨʳʯʝʚ, 1978; ɻʝʩʴ, ʂʦʨʦʣʝʚ, 1979; ʄʘʢʘʨʳʯʝʚ, 

ɻʝʩʴ, 1981; ɻʝʩʴ, ʄʘʢʘʨʳʯʝʚ, 1985; ʠ ʜʨ.) ɹʳʣʦ ʧʦʢʘʟʘʥʦ ʠʭ ʘʣʣʦʭʪʦʥʥʦʝ 

ʟʘʣʝʛʘʥʠʝ ʥʘ ʦʙʨʘʟʦʚʘʥʠʷʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʙʣʦʢʦʚ (ʩʨʝʜʠʥʥʳʭ ʤʘʩʩʠʚʘʭ ʚ 

ʢʘʣʝʜʦʥʠʜʘʭ ʊʷʥʴ-ʐʘʥʷ), ʯʪʦ ʧʦʟʞʝ ʧʦʜʪʚʝʨʜʠʣʦʩʴ ʥʦʚʳʤʠ 

ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ (ʩʤ. ʛʣ. 2 ʠ 3). ɺʧʝʨʚʳʝ ʙʳʣʘ ʩʜʝʣʘʥʘ 

ʧʦʧʳʪʢʘ ʘʢʪʫʘʣʠʩʪʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʘʣʝʦʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʦʢ 

ʥʘ ʦʩʥʦʚʝ ʧʝʪʨʦʭʠʤʠʯʝʩʢʦʡ ʪʨʘʢʪʦʚʢʠ ʨʠʬʝʡʩʢʠʭ (?) ʠ ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʠʭ 

ʚʫʣʢʘʥʠʪʦʚ ʩ ʚʳʜʝʣʝʥʠʝʤ ʠ ʦʙʦʩʥʦʚʘʥʠʝʤ ʩʨʝʜʠ ʥʠʭ ʦʢʝʘʥʠʯʝʩʢʠʭ ʠ 

ʦʩʪʨʦʚʦʜʫʞʥʳʭ. ʇʝʨʚʳʝ, ʧʦ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʘʚʪʦʨʦʚ, ʨʘʟʚʠʚʘʣʠʩʴ ʚ 

ʦʢʨʘʠʥʥʦʤ ʤʦʨʝ, ʩʬʦʨʤʠʨʦʚʘʚʰʝʤʩʷ ʧʨʠ ʧʨʦʮʝʩʩʘʭ ʜʝʩʪʨʫʢʮʠʠ ʛʨʘʥʠʪʥʦ-

ʤʝʪʘʤʦʨʬʠʯʝʩʢʦʛʦ ʩʣʦʷ, ʯʪʦ ʙʳʣʦ ʙʣʠʟʢʦ ʢ ʤʦʜʝʣʷʤ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʥʝʢʦʪʦʨʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʙʘʩʩʝʡʥʦʚ (ʥʘʧʨʠʤʝʨ, ʙʘʩʩʝʡʥʘ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ).  

 ʋʧʦʤʷʥʫʪʦʝ ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʦʝ ʤʦʨʝ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʚʭʦʜʠʣʦ ʚ 

ʩʠʩʪʝʤʫ ʦʢʝʘʥʘ ʇʘʣʝʦʪʝʪʠʩ, ʦʪʜʝʣʷʷʩʴ ʦʪ ʥʝʛʦ ʉʨʝʜʠʥʥʦ-ʊʷʥʴ-ʐʘʥʴʩʢʠʤ 

ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʦʤ. ɿʘʢʨʳʪʠʝ ʵʪʦʛʦ ʦʢʨʘʠʥʥʦʛʦ ʤʦʨʷ ʧʨʦʠʟʦʰʣʦ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʩʙʣʠʞʝʥʠʷ ʉʝʚʝʨʥʦʛʦ ʠ ʉʨʝʜʠʥʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ ʚ ʩʨʝʜʥʝʤ ʢʝʤʙʨʠʠ-ʘʨʝʥʠʪʝ. 

ʇʦʢʘʟʘʪʝʣʷʤʠ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʩʢʫʯʠʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʩʝʨʧʝʥʪʠʥʠʪʦʚʳʡ 

ʤʝʣʘʥʞ (ɻʝʩʴ, 1979) ʠ ʦʣʠʩʪʦʩʪʨʦʤʳ (ɻʝʩʴ, 1980). 

 ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩ ʮʝʣʴʶ ʠʥʜʠʢʘʮʠʠ  ʧʘʣʝʦʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʡ , ʷʚʣʷʚʰʠʭʩʷ ʠʩʭʦʜʥʳʤʠ ʜʣʷ ʤʝʣʘʥʦʢʨʘʪʦʚʳʭ 

ʤʝʪʘʤʦʨʬʠʪʦʚ ʦʩʥʦʚʘʥʠʷ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʤʘʩʩʠʚʦʚ ʊʷʥʴ-ʐʘʥʷ, ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʧʝʪʨʦʭʠʤʠʯʝʩʢʠʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ (ɻʝʩʴ, 1984, 1987), ʧʦʢʘʟʘʚʰʠʝ 

ʠʭ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʦʬʠʦʣʠʪʦʚʦʡ ʘʩʩʦʮʠʘʮʠʠ. ʄʝʪʘʤʦʨʬʠʪʳ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʵʢʣʦʛʠʪʘʤʠ, ɸ.ɹ.ɹʘʢʠʨʦʚʳʤ (1978, 1984 ʠ ʜʨ.) 

ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʢʘʢ ʦʪʪʦʨʞʝʥʮʳ ʧʦʨʦʜ ʦʢʝʘʥʠʯʝʩʢʦʡ ʢʦʨʳ, ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʩʦʢʦʙʘʨʠʯʝʩʢʦʛʥʦ ʤʝʪʘʤʦʨʬʠʟʤʘ ʚ ʫʩʣʦʚʠʷʭ ʧʦʛʨʫʞʝʥʠʷ ʚ 

ʟʦʥʝ ɹʝʥʴʦʬʘ. ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʚ ʚʠʜʝ ʛʣʫʙʠʥʥʦʛʦ ʤʝʣʘʥʞʘ ʩ ʤʝʪʘʧʝʣʠʪʦʚʳʤ 

ʤʝʪʨʠʢʩʦʤ ʦʥʠ ʧʦʜʥʷʣʠʩʴ ʚ ʚʝʨʭʥʶʶ ʯʘʩʪʴ ʟʝʤʥʦʡ ʢʦʨʳ. 

 ʋʧʦʤʷʥʫʪʳʝ ʚʳʰʝ ʠ ʜʨʫʛʠʝ ʥʦʚʳʝ ʜʘʥʥʳʝ ʧʦ ʛʝʦʣʦʛʠʠ ʊʷʥʴ-ʐʘʥʷ, ʘ 

ʪʘʢʞʝ ʙʫʨʥʦʝ ʨʘʟʚʠʪʠʝ ʥʦʚʦʛʦ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʥʘʪʘʣʢʠʚʘʣʠ ʥʘ 



 

 

18 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʦʡ ʮʝʣʴʥʦʡ ʤʦʜʝʣʠ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ 

ʊʷʥʴ-ʐʘʥʷ ʚ ʩʚʝʪʝ ʢʦʥʮʝʧʮʠʠ ʪʝʢʪʦʥʠʢʠ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ. ʇʝʨʚʦʡ ʪʘʢʦʡ 

ʩʠʥʪʝʟʠʨʫʶʱʝʡ ʨʘʙʦʪʦʡ ʙʳʣʦ ʦʙʦʩʥʦʚʘʥʠʝ ʣʝʛʝʥʜʳ ʠ ʩʦʩʪʘʚʣʝʥʠʝ 

çɻʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʢʘʨʪʳ ʊʷʥʴ-ʐʘʥʷè ʤʘʩʰʪʘʙʘ 1:2500000 (ɸ.ɹ.ɹʘʢʠʨʦʚ, 

ʄ.ɼ.ɻʝʩʴ, ɽ.ɺ.ʍʨʠʩʪʦʚ, 1986 ʛ.), ʚʦʰʝʜʰʝʡ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʚ 

çɻʝʦʜʠʥʘʤʠʯʝʩʢʫʶ ʢʘʨʪʫ ʉʉʉʈè ʪʦʛʦ ʞʝ ʤʘʩʰʪʘʙʘ (1988, ʛʣ. ʨʝʜʘʢʪʦʨ 

ʃ.ʇ.ɿʦʥʝʥʰʘʡʥ). ʆʥʘ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘʩʴ ʚʧʝʨʚʳʝ ʥʘ I ɺʩʝʩʦʶʟʥʦʤ 

ʩʦʚʝʱʘʥʠʠ ʧʦ ʪʝʢʪʦʥʠʢʝ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ ʚ 1987 ʛ. ʠ ʥʘ ʍʍʋIII  

ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʢʦʥʛʨʝʩʩʝ ʚ 1989 ʛ., ʛʜʝ ʚʳʟʚʘʣʘ 

ʦʜʦʙʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʅʘʫʯʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʧʦʣʦʞʝʥʥʳʝ 

ʚ ʦʩʥʦʚʫ ʵʪʦʡ ʢʘʨʪʳ ʩ ʫʯʝʪʦʤ ʤʥʦʛʠʭ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʭ ʜʘʥʥʳʭ, 

ʧʦʩʣʫʞʠʣʠ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʙʘʟʦʡ ʧʝʨʚʦʡ çɻʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʢʘʨʪʳ 

ʂʳʨʛʳʟʩʢʦʡ ʉʉʈè (ɸ.ɹ.ɹʘʢʠʨʦʚ, ʄ.ɼ.ɻʝʩʴ, ɽ.ɺ.ʍʨʠʩʪʦʚ, ʈ.ɸ.ʄʘʢʩʫʤʦʚʘ, 

1989 ʛ.), ʧʦʩʣʫʞʠʚʰʝʡ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʩʥʦʚʦʡ çʄʝʪʘʣʣʦʛʝʥʠʯʝʩʢʦʡ ʢʘʨʪʳ 

ʂʠʨʛʠʟʩʢʦʡ ʉʉʈè ʪʦʛʦ ʞʝ ʤʘʩʰʪʘʙʘ (ɸ.ɹ.ɹʘʢʠʨʦʚ, ʀ.ɼ.ʊʫʨʜʫʢʝʝʚ, 

ɸ.ʀ.ɼʝʥʠʩʦʚ, ʀ.ʀ.ɺʦʡʪʦʚʠʯ ʠ ʜʨ.). ʅʘ ʵʪʠʭ ʢʘʨʪʘʭ ʚ ʧʨʝʜʝʣʘʭ ʢʘʣʝʜʦʥʩʢʦʛʦ 

ʦʨʦʛʝʥʘ ʊʷʥʴ-ʐʘʥʷ ʚʧʝʨʚʳʝ ʙʳʣʠ ʦʪʨʘʞʝʥʳ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʨʠʬʪʦʚ, ʜʠʚʝʨʛʝʥʪʥʳʭ ʠ ʢʦʥʚʝʨʛʝʥʪʥʳʭ (ʦʩʪʨʦʚʦʜʫʞʥʳʭ ʠ 

ʢʦʣʣʠʟʠʦʥʥʳʭ) ʦʢʨʘʠʥ, ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʦʬʠʦʣʠʪʳ, ʘ 

ʪʘʢʞʝ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʝ ʦʩʥʦʚʘʥʠʝ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʙʣʦʢʦʚ. 

 ɻʣʘʚʥʳʝ ʪʝʥʜʝʥʮʠʠ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʨʘʟʚʠʪʠʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ 

ʩʪʨʦʝʥʠʠ ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʢʘʣʝʜʦʥʠʜ ʊʷʥʴ-ʐʘʥʷ ʟʘʚʠʩʝʣʠ, ʢʘʢ 

ʠ ʜʦ ʵʪʦʛʦ, ʦʪ ʨʘʟʣʠʯʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʛʦʩʧʦʜʩʪʚʫʶʱʝʡ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʙʘʟʳ ʠ 

ʧʦʩʪʫʧʣʝʥʠʷ ʥʦʚʦʛʦ ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺ ʵʪʦʤ ʧʣʘʥʝ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ 

ʠʤʝʣʠ ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʧʨʦʚʝʜʝʥʠʝ (1987-1992ʛʛ.) ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʫʯʥʳʭ (ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ʅɸʅ ʂʳʨʛʳʟʩʪʘʥʘ, ʄɻʋ, 

ɺʉɽɻɽʀ, ʃɻʋ ʠ ʜʨ.) ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ 

(ɸʛʝʥʪʩʪʚʦ ʧʦ ʛʝʦʣʦʛʠʠ ʂʳʨʛʳʟʩʪʘʥʘ) ʩʦʛʣʘʩʥʦ ʄʝʞʚʝʜʦʤʩʪʚʝʥʥʦʡ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʝ ʚ ʧʨʝʜʝʣʘʭ ʂʳʨʛʳʟʩʢʦʛʦ ʦʧʳʪʥʦʛʦ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘ ʩ ʮʝʣʴʶ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʚʦ ʤʥʦʛʦʤ 
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ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʡ ʤʝʪʦʜʠʢʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʩ 

ʫʯʝʪʦʤ ʛʣʫʙʠʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʣʠʪʦʩʬʝʨʝ ʧʨʦʚʦʜʠʪʴ ʘʢʪʫʘʣʠʩʪʠʯʝʩʢʠʝ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʦʢ ʧʨʦʰʣʦʛʦ ʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʩʪʨʫʢʪʫʨ ʩʦ ʩʚʦʡʩʪʚʝʥʥʳʤʠ ʠʤ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. 

ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʨʦʛʨʘʤʤʝ ʇʦʣʠʛʦʥʘ, ʘ ʪʘʢʞʝ ʠ 

ʜʨʫʛʠʤ ʧʨʦʝʢʪʘʤ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʊʷʥʴ-ʐʘʥʝ (ʩ ʪʦʛʦ ʚʨʝʤʝʥʠ 

ʠ ʧʦʥʳʥʝ), ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʣʫʯʝʥʠʝ ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ, 

ʧʝʪʨʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠ ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʟʣʠʯʥʳʭ 

ʦʩʘʜʦʯʥʳʭ, ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʠ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʪʝʢʪʦʥʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʳ ʩ ʮʝʣʴʶ ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʢʦʥʩʪʨʫʢʮʠʡ ʧʘʣʝʦʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʦʙʩʪʘʥʦʚʦʢ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʠ ʠʭ ʠʥʪʝʨʧʨʝʪʘʮʠʷ 

ʦʪʨʘʞʝʥʳ ʚ ʨʘʟʣʠʯʥʳʭ ʥʘʫʯʥʳʭ ʨʘʟʨʘʙʦʪʢʘʭ ʠ ʧʫʙʣʠʢʘʮʠʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ. ɺ ʯʘʩʪʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʙʦʣʴʰʦʛʦ ʬʘʢʪʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʠ ʥʘʫʯʥʳʭ ʦʙʦʙʱʝʥʠʡ ʚ ʨʘʤʢʘʭ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʨʦʝʢʪʘ IGCP ˉ 

283 çɻʝʦʜʠʥʘʤʠʯʝʩʢʘʷ ʵʚʦʣʶʮʠʷ ʇʘʣʝʦʘʟʠʘʪʩʢʦʛʦ ʦʢʝʘʥʘè ʙʳʣ ʩʦʩʪʘʚʣʝʥ 

ʥʦʚʳʡ ʚʘʨʠʘʥʪ çɻʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʢʘʨʪʳ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʂʠʨʛʠʟʩʢʦʛʦ ʊʷʥʴ-

ʐʘʥʷè ʤʘʩʰʪʘʙʘ 1:2000000 (ʄ.ɼ.ɻʝʩʴ, 1992ʛ.) ʢʦʪʦʨʳʡ ʚʦʰʝʣ ʩʦʩʪʘʚʥʦʡ 

ʯʘʩʪʴʶ ʚ ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʢʘʨʪʫ çTectonic transsect Map across Russia, 

Mongolia, China (Western part)è ʤʘʩʰʪʘʙʘ 1:2500000, ʠʟʜʘʥʥʫʶ ʚ 

ʉʪʵʥʬʦʨʜʩʢʦʤ ʋʥʠʚʝʨʩʠʪʝʪʝ, ʉʐɸ ʧʦʜ ʨʝʜʘʢʮʠʝʡ ʈ.ɻ.ʂʦʣʤʘʥʘ (ʉʐɸ), 

ʅ.ʃ.ɼʦʙʨʝʮʦʚʘ (ʈʦʩʩʠʷ) ʠ ʕ.ɿ.ʏʘʥʛʘ (ʉʐɸ). ʕʪʘ ʨʘʙʦʪʘ ʧʦʟʚʦʣʷʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʠ ʨʘʟʚʠʪʠʝ ʊʷʥʴ-ʐʘʥʷ ʚ ʪʝʩʥʦʡ ʩʚʷʟʠ ʩʦ ʩʪʨʦʝʥʠʝʤ 

ʠ ʵʚʦʣʶʮʠʝʡ ʚʩʝʛʦ ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʦʛʦ ʩʢʣʘʜʯʘʪʦʛʦ ʧʦʷʩʘ, ʯʪʦ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʪʝʢʪʦʥʠʢʠ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ ʠʤʝʝʪ ʚʘʞʥʝʡʰʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʤ ʪʝʨʨʝʡʥʦʚʦʤ ʘʥʘʣʠʟʝ. 

 ɺ ʵʪʦ ʚʨʝʤʷ ʧʦʷʚʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʝʦʜʥʦʟʥʘʯʥʦ 

ʠʥʪʝʨʧʨʝʪʠʨʫʶʱʠʝ ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʠʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ ʚ ʊʷʥʴ-

ʐʘʥʝ ʚ ʩʚʷʟʠ ʩ ʵʚʦʣʶʮʠʝʡ ʚʩʝʛʦ ʎʝʥʪʨʘʣʴʥʦ- ɸʟʠʘʪʩʢʦʛʦ ʧʦʷʩʘ. ʊʘʢ ʚ ʨʘʙʦʪʝ 

ɸ.ɸ.ʄʦʩʩʘʢʦʚʩʢʦʛʦ ʠ ʜʨ.(1993, 1994) ʩʪʨʫʢʪʫʨʘ ʊʷʥʴ-ʐʘʥʷ ʪʨʘʢʪʫʝʪʩʷ ʢʘʢ 

ʤʦʟʘʠʯʥʘʷ ʘʢʢʨʝʮʠʦʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʟʘʧʘʜʥʦ-ʪʠʭʦʦʢʝʘʥʩʢʦʛʦ ʪʠʧʘ, 
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ʚʢʣʶʯʘʶʱʘʷ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʙʣʦʢʠ, çʦʪʯʣʝʥʠʚʰʠʝʩʷè ʠ 

çʧʨʠʙʳʚʰʠʝè ʦʪ ʢʦʥʪʠʥʝʥʪʘ ɺʦʩʪʦʯʥʘʷ ɻʦʥʜʚʘʥʘ. ʆʥʠ ʟʘʢʣʶʯʝʥʳ, ʠʣʠ 

ʨʘʟʜʝʣʝʥʳ, ʬʨʘʛʤʝʥʪʘʤʠ ʩʫʪʫʨ, ʦʩʪʨʦʚʥʳʭ ʜʫʛ ʠ ʜʨʫʛʠʭ ʩʪʨʫʢʪʫʨ, ʚʦʟʥʠʢʰʠʭ 

ʧʨʠ ʨʘʟʚʠʪʠʠ ʇʘʣʝʦʘʟʠʘʪʩʢʦʛʦ ʦʢʝʘʥʘ. ʆʜʥʘʢʦ, ʢʘʢ ʩʧʨʘʚʝʜʣʠʚʦ ʟʘʤʝʪʠʣʠ 

ʄ.ɻ.ʃʦʤʠʟʝ ʠ ʜʨ. (1997), çʢʦʥʚʝʡʝʨè ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʦʚ ʙʳʣ ʧʨʠʯʠʥʦʡ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʦʥ ʩʫʙʜʫʢʮʠʠ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʦʩʪʨʦʚʥʳʭ ʜʫʛ ʣʠʰʴ 

ʥʝʙʦʣʴʰʦʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ. 

 ɺ ʦʪʣʠʯʠʝ ʦʪ ʵʪʦʡ ʢʦʥʮʝʧʮʠʠ ʚ ʧʨʝʜʣʦʞʝʥʥʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ɸ.ʄ.ɼʞ.ʐʝʥʛʝʨʘ ʩ ʩʦʘʚʪʦʨʘʤʠ (1994 ʠ ʜʨ.) ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʥʘʣʠʯʠʝ 

ʦʛʨʦʤʥʦʡ ʠ ʜʣʠʪʝʣʴʥʦ ʩʫʱʝʩʪʚʦʚʘʚʰʝʡ ʂʠʧʯʘʢʩʢʦʡ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ ʧʨʠ 

ʧʦʣʥʦʤ ʦʪʩʫʪʩʪʚʠʠ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʙʣʦʢʦʚ, ʯʪʦ ʥʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ 

ʤʝʞʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʦʢʝʘʥʠʯʝʩʢʠʭ ʙʘʩʩʝʡʥʦʚ, ʢʘʢʠʤ ʙʳʣ ʇʘʣʝʦʘʟʠʘʪʩʢʠʡ 

ʦʢʝʘʥ. ʉʫʜʷ ʧʦ ʠʤʝʶʱʠʤʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʘʥʥʳʤ ʧʦ ʩʪʨʦʝʥʠʶ 

ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʦʩʪʨʦʚʥʳʭ ʜʫʛ ʠ ʟʦʥʘʣʴʥʦʩʪʠ ʠʭ ʚʫʣʢʘʥʠʟʤʘ ʚ ʉʝʚʝʨʥʦʤ 

ʊʷʥʴ-ʐʘʥʝ, ʚʳʟʳʚʘʝʪ ʪʘʢʞʝ ʩʦʤʥʝʥʠʝ ʩʪʨʫʢʪʫʨʘ çʛʘʨʤʦʰʢʠè (ʧʦʚʪʦʨʝʥʠʷ ʠ 

ʦʨʦʢʣʠʥʘʣʴʥʳʝ ʠʟʛʠʙʳ) ʚ ʨʘʩʧʦʣʦʞʝʥʠʠ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ ʝʜʠʥʦʡ ʦʩʪʨʦʚʥʦʡ 

ʜʫʛʠ, ʦʙʨʘʟʦʚʘʥʥʘʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʜʨʝʡʬʘ ʠ ʚʨʘʱʝʥʠʷ ʉʠʙʠʨʩʢʦʛʦ 

ʢʦʥʪʠʥʝʥʪʘ. ʆʜʥʘʢʦ,  ʥʝʣʴʟʷ ʠ ʦʪʨʠʮʘʪʴ, ʯʪʦ ʦʪʜʝʣʴʥʳʝ ʠʟʛʠʙʳ ʠ ʧʦʚʦʨʦʪʳ 

ʜʫʛ ʧʨʦʠʩʭʦʜʠʣʠ ʠ ʦʪʨʘʞʝʥʳ ʚ ʠʭ ʬʨʘʛʤʝʥʪʘʨʥʦʡ ʩʦʚʨʝʤʝʥʥʦʡ ʩʪʨʫʢʪʫʨʝ. 

 ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʣʠ 

ʦʙʦʩʥʦʚʘʥʠʝ ʠ ʜʝʪʘʣʠʟʘʮʠʶ ʤʦʜʝʣʝʡ ʟʘʣʦʞʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 

ʧʘʣʝʦʦʢʝʘʥʠʯʝʩʢʠʭ ʙʘʩʩʝʡʥʦʚ ʠ  ʨʦʣʴ ʧʦʩʣʝʜʥʠʭ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʢʘʣʝʜʦʥʩʢʦʛʦ ʦʨʦʛʝʥʘ ʊʷʥʴ-ʐʘʥ.̫ ʅʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʧʦʣʦʞʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʦʬʠʦʣʠʪʦʚʦʡ ʘʩʩʦʮʠʘʮʠʠ, ʠʭ 

ʧʝʪʨʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠ ʧʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʙʳʣʦ ʩʜʝʣʘʥʦ 

ʟʘʢʣʶʯʝʥʠʝ (ɻʝʩʴ, 1997, 1999 ʠ ʜʨ.) ʦ ʧʦʷʚʣʝʥʠʠ ʠ ʨʘʟʚʠʪʠʠ ʚ ʨʘʥʥʝʤ 

ʧʘʣʝʦʟʦʝ  ʜʦʩʪʘʪʦʯʥʦ ʢʨʫʧʥʳʭ ʦʢʝʘʥʠʯʝʩʢʠʭ ʙʘʩʩʝʡʥʦʚ, ʨʘʟʜʝʣʷʚʰʠʭ 

ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʳ. ʈʘʟʤʝʨʳ ʵʪʠʭ ʙʘʩʩʝʡʥʦʚ ʧʦʟʚʦʣʷʣʠ ʧʨʦʷʚʣʷʪʴʩʷ 

ʩʫʙʜʫʢʮʠʦʥʥʳʤ ʧʨʦʮʝʩʩʘʤ ʥʘ ʠʭ ʢʦʥʚʝʨʛʝʥʪʥʳʭ ʛʨʘʥʠʮʘʭ ʩ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ ʵʥʩʠʤʘʪʠʯʝʩʢʦʡ ʠ ʵʥʩʠʘʣʠʯʝʩʢʦʡ 
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ʦʩʪʨʦʚʦʜʫʞʥʳʭ ʩʠʩʪʝʤ (Ghes, Bakirov, 1993; ɻʝʩʴ, 1997, 1999, 2003; Ghes, 

2002 ʠ ʜʨ.; 1997; ɿʘʨʱʠʢʦʚ, 2003; ʠ ʜʨ.) 

 ɽʩʪʝʩʪʚʝʥʥʦ, ʚ ʨʝʢʦʥʩʪʨʫʢʮʠʷʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʪʘʢʦʛʦ 

ʩʣʦʞʥʦʛʦ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʩʦʦʨʫʞʝʥʠʷ, ʢʘʢ ʢʘʣʝʜʦʥʩʢʠʡ ʦʨʦʛʝʥ ʊʷʥʴ-ʐʘʥʷ, 

ʚʩʝʛʜʘ ʧʨʠʩʫʪʩʪʚʫʝʪ ʜʠʩʩʢʫʩʩʠʦʥʥʦʩʪʴ. ɺ ʯʘʩʪʥʦʩʪʠ ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʢ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʭʘʨʘʢʪʝʨʘ ʧʘʣʝʦ-ʙʘʩʩʝʡʥʦʚ, ʩ ʢʦʪʦʨʳʤʠ ʘʩʩʦʮʠʠʨʦʚʘʣʠ 

ʦʩʪʨʦʚʥʳʝ ʜʫʛʠ. ɺ ʦʜʥʦʤ ʚʘʨʠʘʥʪʝ ï ʵʪʦ ʦʢʝʘʥʠʯʝʩʢʠʝ ʀʰʠʤ-ʅʘʨʳʥʩʢʠʡ ʠ 

ɾʘʣʘʠʨ-ʀʣʠʡʩʢʠʡ ʠ ʟʘʜʫʛʦʚʦʡ ʩʧʨʝʜʠʥʛʦʚʦ-ʥʘʜʩʫʙʜʫʢʮʠʦʥʥʳʡ ʂʳʨʛʳʟʩʢʦ-

ʊʝʨʩʢʝʡʩʢʠʡ (Ghes, Bakirov, 1993; ɻʝʩʴ, 1997, 1999; Ghes, 2002). ɺ ʜʨʫʛʠʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ (ʃʦʤʠʟʝ ʠ ʜʨ., 1997; ʠ ʜʨ.) ʧʦʩʣʝʜʥʠʡ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʧʝʪʨʦʛʝʦʭʠʤʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʨʠʩʫʶʱʠʝ ʝʛʦ, ʢʘʢ ʥʘʜʩʫʙʜʫʢʮʠʦʥʥʳʡ 

ʟʘʜʫʛʦʚʦʡ, ʪʨʘʢʪʫʝʪʩʷ ʢʘʢ ʧʘʣʝʦʦʢʝʘʥʠʯʝʩʢʠʡ. ʉʫʱʝʩʪʚʫʝʪ ʪʘʢʞʝ ʤʥʝʥʠʝ 

(ɸʙʜʫʣʣʘʝʚ ʠ ʜʨ., 1983; ʄʘʢʩʫʤʦʚʘ, 1991; ʠ ʜʨ.) ʦ çʧʨʦʪʦʦʢʝʘʥʠʯʝʩʢʦʤè 

ʙʘʩʩʝʡʥʝ, ʩʭʦʜʥʦʤ ʩ ʤʘʣʳʤʠ ʦʢʝʘʥʠʯʝʩʢʠʤʠ ʙʘʩʩʝʡʥʘʤʠ ʨʠʬʪʦʛʝʥʥʦʛʦ ʪʠʧʘ, 

ʘʥʘʣʦʛʠʯʥʳʤʠ ʂʨʘʩʥʦʤʫ ʤʦʨʶ, ʦʜʥʘʢʦ ʫʞʝ ʩʦʧʨʦʚʦʞʜʘʚʰʝʤʫʩʷ ʟʘʜʫʛʦʚʳʤ 

ʙʘʩʩʝʡʥʦʤ. ʇʨʠ ʵʪʦʤ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʦʢʝʘʥʠʯʝʩʢʠʡ ʙʘʩʩʝʡʥ ʨʘʟʚʠʚʘʣʩʷ ʙʝʟ 

ʢʘʢʦʡ-ʣʠʙʦ ʩʚʷʟʠ ʩ ʦʩʪʨʦʚʥʳʤʠ ʜʫʛʘʤʠ, ʥʘʣʠʯʠʝ ʠ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʢʦʪʦʨʳʭ ʚ 

ʉʝʚʝʨʥʦʤ ʊʷʥʴ-ʐʘʥʝ ʥʝ ʦʙʲʷʩʥʷʝʪʩʷ. 

 ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʛʝʦʣʦʛʠ, ʠʟʫʯʘʚʰʠʝ ʢʘʣʝʜʦʥʠʜʳ ʊʷʥʴ-ʐʘʥʷ, 

ʧʨʦʜʦʣʞʘʣʠ ʫʜʝʣʷʪʴ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷʤ ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʠʭ 

ʦʬʠʦʣʠʪʦʚʳʭ ʠ ʜʨʫʛʠʭ ʩʦʧʨʦʚʦʞʜʘʶʱʠʭ ʠʭ ʢʦʤʧʣʝʢʩʦʚ ʩ ʦʙʨʘʟʦʚʘʥʠʷʤʠ 

ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʦʚ, ʩ ʢʦʪʦʨʳʤʠ ʦʥʠ ʘʩʩʦʮʠʠʨʫʶʪ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʩʪʨʫʢʪʫʨʝ. 

ʂʘʢ ʧʦʢʘʟʘʥʦ ʚ ʥʝʜʘʚʥʠʭ ʧʫʙʣʠʢʘʮʠʷʭ (Ges, 1994; ɻʝʩʴ, 1997, 2001 ʠ ʜʨ.; 

ʃʦʤʠʟʝ ʠ ʜʨ., 1997; ʍʝʨʘʩʢʦʚʘ ʠ ʜʨ., 1997; ʄʠʢʦʣʘʡʯʫʢ ʠ ʜʨ., 1997; ʠ ʜʨ.), ʜʣʷ 

ʧʘʨʘʛʝʥʝʟʘ ʢʘʣʝʜʦʥʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʭʘʨʘʢʪʝʨʥʳ ʜʦʩʢʣʘʜʯʘʪʳʝ ʠ 

ʧʦʩʣʝʩʢʣʘʜʯʘʪʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʧʦʢʨʦʚʳ, ʩʢʣʘʜʢʠ-ʧʦʢʨʦʚʳ, ʟʘʣʝʛʘʶʱʠʝ ʥʘ 

ʘʚʪʦʭʪʦʥʘʭ ʠ ʩʦʚʤʝʩʪʥʦ ʩ ʧʦʩʣʝʜʥʠʤʠ ʧʝʨʝʢʨʳʚʘʶʱʠʝʩʷ ʥʝʦʘʚʪʦʭʪʦʥʘʤʠ. 

ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʳʚʦʜʫ ʦ ʪʦʤ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʬʦʨʤʳ ʢʘʣʝʜʦʥʠʜ 

ʊʷʥʴ-ʐʘʥʷ ʧʨʦʰʣʠ ʥʝʩʢʦʣʴʢʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʵʪʘʧʦʚ ʜʝʬʦʨʤʘʮʠʡ ʠ 

ʨʘʟʚʠʚʘʣʠʩʴ ʧʦ ʧʣʘʥʫ, ʩʚʦʡʩʪʚʝʥʥʦʤʫ ʤʥʦʛʠʤ ʧʦʢʨʦʚʥʦ-ʩʢʣʘʜʯʘʪʳʤ 
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ʦʙʣʘʩʪʷʤ, ʥʘʧʨʠʤʝʨ, ɸʧʧʘʣʘʯʩʢʦ-ʅʴʶʬʘʫʥʜʣʝʥʜʩʢʠʤ, ʉʢʘʥʜʠʥʘʚʩʢʠʤ, 

ɸʣʪʘʝ-ʉʘʷʥʩʢʠʤ ʢʘʣʝʜʦʥʠʜʘʤ (ɿʦʥʝʥʰʘʡʥ ʠ ʜʨ., 1990;Lʫons and Bothner, 

1989, Shʫbinski and Jenner, 1991, Gee, 1991, Steltenpohl and Andresen, 1991, 

Gibsher et al, 1991; ʠ ʜʨ). 

 ʅʝ ʫʛʣʫʙʣʷʷʩʴ ʟʜʝʩʴ ʚ ʘʥʘʣʠʟ ʜʝʪʘʣʝʡ ʜʠʩʢʫʩʩʠʦʥʥʳʭ ʧʨʦʙʣʝʤ 

ʧʘʣʝʦʛʝʦʜʠʥʘʤʠʢʠ ʊʷʥʴ-ʐʘʥʷ, ʢʦʪʦʨʳʝ ʚ ʢʦʥʢʨʝʪʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʙʫʜʫʪ 

ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʩʣʝʜʫʶʱʠʭ ʛʣʘʚʘʭ, ʧʦʜʯʝʨʢʥʝʤ ʣʠʰʴ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ 

ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ 

ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ʅɸʅ ʂʳʨʛʳʟʩʪʘʥʘ. ʆʜʥʠʤ ʠʟ ʧʦʩʣʝʜʥʠʭ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʵʪʦʡ ʨʘʙʦʪʳ ʚʳʜʝʣʷʝʪʩʷ çMetallogenic Map of Kʫrgʫzstanè (Editor 

ï in ï chif A.Bakirov) of scale 1:1000000 (2001), ʠʟʜʘʥʥʘʷ ʚ ʃʦʥʜʦʥʝ ʧʦʜ 

ʵʛʠʜʦʡ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʘʩʩʦʮʠʘʮʠʠ ʧʦ ʛʝʥʝʟʠʩʫ ʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

(IAGOD) ʠ ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ʅɸʅ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. ɺ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʩʥʦʚʝ ʵʪʦʡ ʢʘʨʪʳ, ʩʦʩʪʘʚʣʝʥʥʦʡ ɸ.ɹ.ɹʘʢʠʨʦʚʳʤ, 

ʄ.ɼ.ɻʝʩʝʤ, ʃ.ɺ.ɻʫʩʘʢ ʠ ʈ.ɸ.ʄʘʢʩʫʤʦʚʦʡ ʦʪʨʘʞʝʥʳ ʩʦʛʣʘʩʦʚʘʥʥʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʩʪʨʫʢʪʫʨʥʦ-ʚʝʱʝʩʪʚʝʥʥʳʭ ʢʦʤʧʣʝʢʩʘʭ, ʠʥʜʠʮʠʨʫʶʱʠʭ 

ʨʘʟʣʠʯʥʳʝ ʧʘʣʝʦʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʦʙʩʪʘʥʦʚʢʠ, ʠ ʵʣʝʤʝʥʪʳ ʜʠʟʲʶʥʢʪʠʚʥʦʡ 

ʩʪʨʫʢʪʫʨʳ, ʠʤʝʶʱʠʝ ʦʜʥʦ ʠʟ ʚʝʜʫʱʠʭ ʟʥʘʯʝʥʠʡ ʜʣʷ ʧʨʦʛʥʦʟʥʦ-

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʥʠʡ. 

 ʇʨʠʥʮʠʧʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʝʦʜʠʥʘʤʠʢʠ ʊʷʥʴ-

ʐʘʥʷ ʚʥʦʚʴ ʦʨʛʘʥʠʟʦʚʘʥʥʳʤ ʄʝʞʜʫʥʘʨʦʜʥʳʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ 

ʮʝʥʪʨʦʤ ï ɻʝʦʜʠʥʘʤʠʯʝʩʢʠʤ ʧʦʣʠʛʦʥʦʤ ʧʨʠ ʫʯʘʩʪʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʟ 

ʥʘʫʯʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʈʦʩʩʠʠ, ʉʐɸ, ʐʚʝʡʮʘʨʠʠ, ɻʝʨʤʘʥʠʠ, ʌʨʘʥʮʠʠ ʠ 

ʜʨʫʛʠʭ ʩʪʨʘʥ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʟ ʂʳʨʛʳʟʩʪʘʥʘ (ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ, ʀʥʩʪʠʪʫʪ 

ʩʝʩʤʦʣʦʛʠʠ). ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʪʘʢʞʝ ʚʝʜʫʱʠʝʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʯʝʥʳʭ ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ʩʦʚʤʝʩʪʥʦ ʩ ʠʩʣʝʜʦʚʘʪʝʣʷʤʠ 

ʈʦʩʩʠʡʩʢʦʡ ɸʢʘʜʝʤʠʠ ʅʘʫʢ ʧʦ ʧʨʦʛʨʘʤʤʝ çɻʝʦʜʠʥʘʤʠʯʝʩʢʘʷ ʵʚʦʣʶʮʠʷ 

ʣʠʪʦʩʬʝʨʳ ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʦʛʦ ʩʢʣʘʜʯʘʪʦʛʦ ʧʦʷʩʘ ï ʦʪ ʧʘʣʝʦʦʢʝʘʥʘ ʢ 

ʢʦʥʪʠʥʝʥʪʫ ʧʦ ʧʨʦʝʢʪʫ ʉʪʘʥʦʚʣʝʥʠʝ ʣʠʪʦʩʬʝʨʳ ʊʷʥʴ-ʐʘʥʷè, ʚ ʢʦʪʦʨʦʤ 

ʧʨʠʥʠʤʘʝʪ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʠ ʘʚʪʦʨ ʧʨʝʜʣʘʛʘʝʤʦʡ ʜʠʩʩʝʨʪʘʮʠʠ. 



 

 

23 

ɻʣʘʚʘ 2    ʅʝʢʦʪʦʨʳʝ ʧʨʦʙʣʝʤʳ ʚʦʟʨʘʩʪʘ 

ʜʦʚʝʨʭʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʉʝʚʝʨʥʦʛʦ ʠ ʉʨʝʜʠʥʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ 

 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʧʘʣʝʦʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʨʝʢʦʥʩʪʨʫʢʮʠʡ ʢʘʣʝʜʦʥʠʜ ʊʷʥʴ-ʐʘʥʷ, 

ʝʩʪʝʩʪʚʝʥʥʦ, ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʘʯʝʩʪʚʘ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ 

ʦʩʥʦʚʳ. ɿʜʝʩʴ ʠʤʝʝʪʩʷ ʚ ʚʠʜʫ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʦʩʪʘʪʦʯʥʦ ʥʘʜʝʞʥʦʝ 

ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʚʦʟʨʘʩʪʘ ʦʙʨʘʟʦʚʘʥʠʡ ʨʘʟʣʠʯʥʳʭ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ. ɺʩʝʛʦ 15 ʣʝʪ ʪʦʤʫ ʥʘʟʘʜ ʉʝʚʝʨʥʳʡ ʠ 

ʉʨʝʜʠʥʥʳʡ ʊʷʥʴ-ʐʘʥʴ ʙʦʣʴʰʠʥʩʪʚʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʢʘʢ 

ʨʝʛʠʦʥʳ ʩ ʰʠʨʦʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʚʝʨʭʥʝʜʦʢʝʤʙʨʠʡʩʢʠʭ 

ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʭ (ʘ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠ ʠʥʪʨʫʟʠʚʥʳʭ) ʦʙʨʘʟʦʚʘʥʠʡ 

(çʉʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʠ ʠʥʪʨʫʟʠʚʥʳʝéè, 1982; çɼʦʢʝʤʙʨʠʡ ʉʨʝʜʥʝʡ 

ɸʟʠʠè, 1982; ʂʠʩʝʣʝʚ, 1991; ʄʘʢʩʫʤʦʚʘ, 1991; ʠ ʜʨ.). ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʨʦʤʝ 

ʢʘʣʝʜʦʥʩʢʠʭ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʤ ʦʙʲʝʤʝ ʚʳʜʝʣʷʣʩʴ ʙʘʡʢʘʣʴʩʢʠʝ ʩʪʨʫʢʪʫʨʥʳʝ 

ʝʜʠʥʠʮʳ ʠ ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʇʨʠ 

ʵʪʦʤ ʚʦʟʨʘʩʪ ʪʦʣʱ ʦʙʦʩʥʦʚʳʚʘʣʩʷ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʦʩʪʘʪʢʘʤʠ 

ʩʪʨʦʤʘʪʦʣʠʪʦʚ ʠ ʤʠʢʨʦʬʠʪʦʣʠʪʦʚ, ʘ ʪʘʢ ʞʝ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ 

ʙʦʣʴʰʠʥʩʪʚʘ ʘʚʪʦʨʦʚ ʦ ʩʪʨʦʝʥʠʠ ʣʠʪʦʣʦʛʦ-ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʨʘʟʨʝʟʦʚ.  

ʆʜʥʘʢʦ ʩ 1985 ʛʦʜʘ ʚ ʩʚʷʟʠ ʩ ʨʘʙʦʪʘʤʠ ʚ ʨʘʤʢʘʭ ɺʩʝʩʦʶʟʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʂʳʨʛʳʟʩʢʦʛʦ ʦʧʳʪʥʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘ ʥʘ ʦʩʥʦʚʝ ʪʝʢʪʦʥʠʢʠ 

ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ, ʘ ʪʘʢ ʞʝ ʧʨʠ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʜʦʠʟʫʯʝʥʠʠ ʠ ʩʦʩʪʘʚʣʝʥʠʠ 

ʥʦʚʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ ʤʘʩʰʪʘʙʘ 1:50000, ʥʘʯʘʣʩʷ ʩʣʝʜʫʶʱʠʡ ʵʪʘʧ 

ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʉʙʦʨʳ ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ ʚ ʦʪʣʦʞʝʥʠʷʭ, 

ʩʯʠʪʘʚʰʠʭʩʷ ʜʦ ʵʪʦʛʦ ʜʦʢʝʤʙʨʠʡʩʢʠʤʠ, ʧʦʩʪʘʚʠʣʠ ʚʦʧʨʦʩ ʦ ʢʦʨʝʥʥʦʤ 

ʧʝʨʝʩʤʦʪʨʝ ʠʭ ʩʪʨʘʪʠʛʨʘʬʠʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʪʝʢʪʦʥʠʢʠ ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ 

ʵʚʦʣʶʮʠʠ. ʅʦ ʫʞʝ ʠ ʨʘʥʴʰʝ ʩʪʘʥʦʚʠʣʦʩʴ ʷʩʥʳʤ, ʯʪʦ ʥʦʨʤʘʣʴʥʳʝ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʪʘʢʠʭ ʨʝʟʢʦ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʢʘʢ 
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ʛʣʫʙʦʢʦʚʦʜʥʳʝ ʪʦʣʝʠʪʦʚʳʝ ʙʘʟʘʣʴʪʳ ʩ ʢʨʝʤʥʠʩʪʳʤʠ ʧʨʦʩʣʦʷʤʠ ʠ ʢʚʘʨʮʝʚʳʝ, 

ʘʨʢʦʟʦʚʳʝ ʧʝʩʯʘʥʠʢʠ, ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʦ-ʢʚʘʨʮʠʪʦʚʳʝ ʪʦʣʱʠ, 

ʥʝʚʦʟʤʦʞʥʳ. ɸ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʭ ʥʘ ʤʝʩʪʝ (ʥʘʧʨʠʤʝʨ, ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ʂʳʨʛʳʟʩʢʦʛʦ ʭʨʝʙʪʘ, ʚ ʭʨ. ʊʝʨʩʢʝʡ-ɸʣʘʪʦʦ) ʪʘʢʦʝ ʩʦʤʥʝʥʠʝ ʧʦʜʪʚʝʨʜʠʣʦʩʴ, ʠ 

ʦʙʥʘʨʫʞʠʣʠʩʴ ʨʘʟʣʦʤʥʳʝ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʫʧʦʤʷʥʫʪʳʤʠ ʪʦʣʱʘʤʠ 

(ʄʘʢʘʨʳʯʝʚ, ɻʝʩʴ, 1981, 1985). ʊʘʢʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʥʠʤʠ ʩʪʘʣʠ 

ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʨʘʟʨʫʰʝʥʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʜʦʢʝʤʙʨʠʡʩʢʦ-

ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʦʡ ʩʪʨʘʪʠʛʨʘʬʠʠ ʊʷʥʴ-ʐʘʥʷ. 

ʅʦʚʳʝ ʜʘʥʥʳʝ ʧʦ ʪʝʢʪʦʥʠʢʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʨʝʛʠʦʥʘ ʪʨʝʙʦʚʘʣʠ ʩʚʦʝʛʦ 

çʫʢʨʝʧʣʝʥʠʷè ʜʦʩʪʘʪʦʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʤ ʬʘʢʪʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ ʧʦ 

ʩʪʨʘʪʠʛʨʘʬʠʠ. ʆʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ, ʨʝʰʘʝʤʳʝ ʧʨʠ ʵʪʦʤ, ʟʘʢʣʶʯʘʣʠʩʴ ʚ: 

1) ʚʦʟʨʘʩʪʥʦʤ ʧʦʣʦʞʝʥʠʠ ʜʦʚʝʨʭʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ; 

2) ʭʘʨʘʢʪʝʨʝ ʠʭ ʣʘʪʝʨʘʣʴʥʳʭ  ʩʦʦʪʥʦʰʝʥʠʡ; 

3) ʰʘʨʴʷʞʥʦʡ ʪʝʢʪʦʥʠʢʝ, ʠʩʢʘʞʘʶʱʝʡ ʥʦʨʤʘʣʴʥʫʶ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʫʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ. 

ɺʝʩʦʤʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʜʦʚʝʨʭʥʝʧʘʣʝʦʟʦʡʩʢʦʡ ʩʪʨʘʪʠʛʨʘʬʠʠ ʚ ʧʦʩʣʝʜʥʝʝ 

ʧʷʪʥʘʜʮʘʪʠʣʝʪʠʝ ʧʨʦʠʟʦʰʣʠ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʚ ʉʝʚʝʨʥʦʤ ʊʷʥʴ-ʐʘʥʝ, ʛʜʝ 

ʟʘ ʩʯʝʪ ʧʨʦʪʝʨʦʟʦʡʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʨʝʟʢʦ çʜʦʙʘʚʠʣʦʩʴè ʢʦʣʠʯʝʩʪʚʦ 

ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʪʦʣʱ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʦ ʚʩʝʡ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʉʨʝʜʠ 

ʥʠʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ ʨʘʟʨʝʟʦʚ: ʪʝʨʨʠʛʝʥʥʦ-

ʢʘʨʙʦʥʘʪʥʘʷ, ʦʬʠʦʣʠʪʦʚʘʷ ʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʘʷ. ʇʨʠ ʵʪʦʤ ʥʘʭʦʞʜʝʥʠʝ 

ʦʙʨʘʟʦʚʘʥʠʡ ʵʪʠʭ ʨʝʟʢʦ ʨʘʟʣʠʯʥʳʭ ʨʘʟʨʝʟʦʚ ʚ ʝʜʠʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

çʧʘʢʝʪʘʭè ʥʝ ʦʙʷʟʳʚʘʝʪ, ʢʘʢ ʵʪʦ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʨʘʥʴʰʝ, ʩʯʠʪʘʪʴ ʠʭ ʝʜʠʥʦʡ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ. ʌʘʢʪʠʯʝʩʢʠ ʤʳ ʟʜʝʩʴ ʠʤʝʝʤ ʜʝʣʦ ʩ 

ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʩʦʚʤʝʱʝʥʠʝʤ ʦʪʣʦʞʝʥʠʡ ʠʟ ʨʘʟʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ ʙʣʠʟʢʦʛʦ ʚʦʟʨʘʩʪʘ. 

ɺ ʵʪʦʡ ʛʣʘʚʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʦʣʫʯʝʥʥʳʝ ʥʦʚʳʝ ʜʘʥʥʳʝ ʦ 

ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʦʤ ʚʦʟʨʘʩʪʝ ʨʘʟʣʠʯʥʳʭ ʧʦ ʩʦʩʪʘʚʫ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʭ 
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ʢʦʤʧʣʝʢʩʦʚ, ʩʯʠʪʘʚʰʠʭʩʷ ʨʘʥʝʝ ʨʠʬʝʡʩʢʠʤʠ, ʠʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦ 

ʚʢʣʶʯʘʚʰʠʭʩʷ ʚ ʨʘʟʨʝʟʳ ʜʨʫʛʠʭ ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʪʦʣʱ. 

ʊʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʦʙʨʘʟʦʚʘʥʠʷ 

ʧʘʩʩʠʚʥʳʭ ʦʢʨʘʠʥ (ʩʤ. ʛʣʘʚʫ 3), ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʩʪʨʫʢʪʫʨʝ ʚ ʧʝʨʝʩʝʯʝʥʠʷʭ ʩ 

ʶʛʘ ʥʘ ʩʝʚʝʨ ʚʳʜʝʣʷʶʪʩʷ ʚ ʚʠʜʝ ʩʫʙʰʠʨʦʪʥʳʭ ʧʦʣʦʩ. ʆʢʝʘʥʠʯʝʩʢʠʝ ʠ 

ʦʩʪʨʦʚʦʜʫʞʥʳʝ ʦʩʘʜʦʯʥʦ-ʚʫʣʢʘʥʦʛʝʥʥʳʝ ʪʦʣʱʠ ʦʪʜʝʣʴʥʳʤʠ ʬʨʘʛʤʝʥʪʘʤʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʧʨʝʜʝʣʘʭ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʭ ʨʘʟʨʝʟʦʚ. ʇʦʩʣʝʜʥʠʝ ʚ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʭʝʤʘʭ ʩʪʨʘʪʠʛʨʘʬʠʠ ʠʤʝʶʪ ʜʚʫʯʣʝʥʥʦʝ ʩʪʨʦʝʥʠʝ. ʅʠʞʥʠʝ 

ʯʘʩʪʠ ʠʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʫʱʝʩʪʚʝʥʥʦ ʪʝʨʨʠʛʝʥʥʳʤʠ ʦʣʠʛʦʤʠʢʪʦʚʦʛʦ ʩʦʩʪʘʚʘ 

ʪʦʣʱʘʤʠ (ʠʣʠ ʩʚʠʪʘʤʠ), ʪʘʢʠʤʠ ʢʘʢ ʢʫʨʛʘʥʪʘʰʩʢʘʷ, ʦʚʩʢʘʷ, ʯʘʯʦʡʩʢʘʷ, 

ʪʘʨʘʛʘʡʩʢʘʷ, ʜʞʠʣʫʩʫʡʩʢʘʷ, ʯʦʥʢʝʤʠʥʩʢʘʷ ʠ ʜʨ. ɺʝʨʭʥʠʝ ʧʨʝʦʙʣʘʜʘʶʱʝ 

ʢʘʨʙʦʥʘʪʥʳʝ ʪʦʣʱʠ ʦʙʦʩʦʙʣʝʥʳ ʧʦʜ ʥʘʟʚʘʥʠʷʤʠ ʪʝʨʩʙʫʪʘʢʩʢʦʡ, ʩʫʝʢʩʢʦʡ, 

ʪʦʨʘʡʛʳʨʩʢʦʡ, ʘʡʣʘʤʧʘʪʘʫʩʩʢʦʡ, ʪʘʣʜʳʩʫʡʩʢʦʡ, ʯʝʥʝʨʩʢʦʡ, ʘʰʫʘʡʨʳʢʩʢʦʡ ʠ 

ʜʨʫʛʠʭ ʩʚʠʪ. ʂ ʥʠʤ ʞʝ ʧʨʠʫʨʦʯʝʥʳ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʪʨʦʤʘʪʦʣʠʪʦʚʳʝ ʠ 

ʤʠʢʨʦʬʠʪʦʣʠʪʦʚʳʝ ʦʩʪʘʪʢʠ ʨʘʥʝʝ ʧʨʝʜʧʦʣʘʛʘʚʰʝʛʦʩʷ ʨʠʬʝʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. 

ʊʝʨʨʠʛʝʥʥʳʝ ʪʦʣʱʠ, ʚ ʢʦʪʦʨʳʭ ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ, 

ʥʘ ʦʩʥʦʚʝ ʪʝʩʥʦʡ ʩʚʷʟʠ ʠʭ ʩ ʢʘʨʙʦʥʘʪʥʳʤʠ ʩʚʠʪʘʤʠ ʪʘʢʞʝ ʜʘʪʠʨʦʚʘʣʠʩʴ 

ʨʠʬʝʝʤ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʦ ʤʥʦʛʠʭ ʨʝʛʠʦʥʘʭ ʧʦʷʚʠʣʠʩʴ ʜʘʥʥʳʝ, ʫʢʘʟʳʚʘʶʱʠʝ 

ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʨʠʪʠʯʝʩʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʚʳʜʝʣʝʥʠʶ ʜʦʢʝʤʙʨʠʷ ʧʦ 

ʩʪʨʦʤʘʪʦʣʠʪʘʤ ʠ ʤʠʢʨʦʬʠʪʦʣʠʪʘʤ. ʅʘʧʨʠʤʝʨ, ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ 

ʜʝʩʷʪʠʣʝʪʠʡ ʢ ʵʪʘʣʦʥʘʤ ʜʦʢʝʤʙʨʠʡʩʢʠʭ ʩʪʨʦʤʘʪʦʣʠʪʦʚ ʦʪʥʦʩʠʣʠʩʴ 

ʢʦʥʦʬʠʪʦʥʳ ʠʟ ʩʪʨʘʪʦʪʠʧʠʯʝʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ɺʦʩʪʦʯʥʦʛʦ ʉʘʷʥʘ, ʠʟʫʯʘʚʰʠʝʩʷ 

ʪʘʢʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ, ʢʘʢ ɺ.ʇ.ʄʘʩʣʦʚ ʠ ʀ.ʂ.ʂʦʨʦʣʶʢ. ʆʜʥʘʢʦ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʟʜʝʩʴ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʠ ʠʟʫʯʝʥʳ ʤʠʢʨʦʬʦʩʩʠʣʠʠ, ʘ ʪʘʢʞʝ 

ʨʘʟʣʠʯʥʳʝ ʤʘʢʨʦʬʘʫʥʠʩʪʠʯʝʩʢʠʝ ʦʩʪʘʪʢʠ, ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʦʨʜʦʚʠʢ-

ʩʠʣʫʨʠʡʩʢʠʡ ʚʦʟʨʘʩʪ ʪʦʣʱ (ɹʫʪʦʚ, 1985; ʠ ʜʨ.). ɺ ɿʘʧ. ʋʟʙʝʢʠʩʪʘʥʝ ʩʦʚʤʝʩʪʥʦ 

ʩ ʤʠʢʨʦʬʠʪʦʣʠʪʘʤʠ, ʩʯʠʪʘʚʰʠʤʠʩʷ ʨʘʥʴʰʝ ʨʠʬʝʡʩʢʠʤʠ ʠ 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʉʝʚʝʨʥʦʤ ʊʷʥʴ-ʐʘʥʝ, ʩʦʙʨʘʥʳ ʦʩʪʘʪʢʠ 

ʙʨʘʭʠʦʧʦʜ ʢʝʤʙʨʠʷ - ʨʘʥʥʝʛʦ ʦʨʜʦʚʠʢʘ (ɾʫʨʘʚʣʝʚʘ, ʇʷʥʦʚʩʢʘʷ, 1985). 
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ʄʦʞʥʦ ʧʨʠʚʝʩʪʠ ʧʨʠʤʝʨʳ ʝʱʝ ʤʥʦʛʠʭ ʪʘʢʠʭ ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ ʠ ʠʟ ʜʨʫʛʠʭ 

ʨʘʡʦʥʦʚ, ʦʜʥʘʢʦ ʥʝ ʤʝʥʝʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʚʦʟʨʘʩʪʘ 

ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʠ ʧʦ ʊʷʥʴ-ʐʘʥʶ, ʩʦʙʨʘʥʥʳʝ ʠ ʯʘʩʪʠʯʥʦ 

ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʚ ʧʦʩʣʝʜʥʠʝ ʧʷʪʥʘʜʮʘʪʴ ʣʝʪ. 

ʀʟ ʫʧʦʤʷʥʫʪʳʭ ʚʳʰʝ ʩʫʱʝʩʪʚʝʥʥʦ ʪʝʨʨʠʛʝʥʥʳʭ ʪʦʣʱ ʦʨʛʘʥʠʯʝʩʢʠʝ 

ʦʩʪʘʪʢʠ ʧʦʢʘ ʦʙʥʘʨʫʞʝʥʳ ʪʦʣʴʢʦ ʚ ʯʦʥʢʝʤʠʥʩʢʦʡ ʩʚʠʪʝ, ʦʙʥʘʞʘʶʱʝʡʩʷ ʚ 

ɿʘʠʣʠʡʩʢʦʤ ʠ ʂʫʥʛʝʡʩʢʦʤ ʭʨʝʙʪʘʭ. ɽʝ çʦʤʦʣʦʞʝʥʠʝè ʥʘʤʝʪʠʣʦʩʴ ʚ ʢʦʥʮʝ 80-

ʭ ʛʦʜʦʚ, ʢʦʛʜʘ ʚ ʥʝʡ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʩʪʘʪʢʠ 

Hyolithellus, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ɺ.ɺ.ʄʠʩʘʨʞʝʚʩʢʦʛʦ 

ʚʤʝʱʘʶʱʠʝ ʩʣʦʠ, ʢʘʢ ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʠʝ (ʄʠʢʦʣʘʡʯʫʢ, ʅʫʨʤʘʥʙʝʪʦʚ, 1988). 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʧʨʦʝʢʪʫ ʂʳʨʛʳʟʩʢʦʛʦ 

ʦʧʳʪʥʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘ ʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʜʦʠʟʫʯʝʥʠʷ 

ʤʘʩʰʪʘʙʘ 1:50000 ʚ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʯʦʥ-ʢʝʤʠʥʩʢʦʡ ʩʚʠʪʳ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʬʣʠʰʦʠʜʥʳʤ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʧʝʩʯʘʥʠʢʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ ʠ 

ʛʣʠʥʠʩʪʳʭ ʩʣʘʥʮʝʚ ʩ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʧʨʦʩʣʦʷʤʠ ʠʟʚʝʩʪʥʷʢʦʚ, 

ɸ.ʄ.ʄʘʤʙʝʪʦʚʳʤ ʙʳʣ ʚʳʷʚʣʝʥ ʟʥʘʯʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʦʩʪʘʪʢʦʚ. ʉʨʝʜʠ ʥʠʭ ʫʩʪʘʥʦʚʣʝʥʳ: ʪʨʫʙʯʘʪʳʝ ʧʨʦʙʣʝʤʘʪʠʢʠ Cylindrochites  cf. 

dayzhuandzienensis Liu, Panshitubulus cf. hulanensis Liu et Gao, Hyolithelus cf. 

gingheensis Liu, H. ex gr. flexa Liu et Gao; ʛʫʙʢʠ Hyastelia cf. tranzitiva Fedor., 

Abnormisella cf. insperata Fedor. (ʦʧʨʝʜʝʣʝʥʠʷ ɸ.ʄ.ʄʘʤʙʝʪʦʚʘ ʠ 

ɸ.ɹ.ʌʝʜʦʨʦʚʘ); ʚʦʜʦʨʦʩʣʠ ʨʦʜʘ Girvanella; ʙʨʘʭʠʦʧʦʜʳ Lingulella sp. 

(ʦʧʨʝʜʝʣʝʥʠʷ ɸ.ʄ.ʄʘʤʙʝʪʦʚʘ) ʠ ʦʙʣʦʤʢʠ ʪʨʠʣʦʙʠʪʦʚ. ʂʩʪʘʪʠ, ʝʱʝ ʚ 70 ʛ.ʛ. 

XX ʚʝʢʘ ɺ.ɸ.ɻʨʠʱʝʥʢʦ ʚ ʦʪʣʦʞʝʥʠʷʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʚʠʪʳ ʦʙʥʘʨʫʞʠʣ, ʘ 

ɺ.ʀ.ɻʦʥʯʘʨʦʚʘ ʦʧʨʝʜʝʣʠʣʘ ʪʨʠʣʦʙʠʪʳ ʨʦʜʘ Asaphidae. ʆʜʥʘʢʦ ʜʦʚʣʝʥʠʝ ʚʦ 

ʚʟʛʣʷʜʘʭ ʥʘ ʚʦʟʨʘʩʪ ʵʪʦʡ ʪʦʣʱʠ ʧʦʟʜʥʝʛʦ ʜʦʢʝʤʙʨʠʷ ʧʨʠʚʝʣʦ ʢ 

ʪʝʥʜʝʥʮʠʦʟʥʦʤʫ ʦʪʥʝʩʝʥʠʶ ʬʨʘʛʤʝʥʪʘ ʝʝ ʨʘʟʨʝʟʘ ʩ ʪʨʠʣʦʙʠʪʘʤʠ ʢ ʜʨʫʛʦʡ 

(ʦʨʜʦʚʠʢʩʢʦʡ ʘʣʤʘʪʠʥʩʢʦʡ) ʩʚʠʪʝ. ʇʦʜʦʙʥʳʤ ʦʙʨʘʟʦʤ çʧʦʩʪʨʘʜʘʣè ʠ 

ʬʨʘʛʤʝʥʪ ʯʦʥʢʝʤʠʥʩʢʦʡ ʩʚʠʪʳ ʚ ɿʘʠʣʠʡʩʢʦʤ ʭʨʝʙʪʝ, ʢ ʚʦʩʪʦʢʫ ʦʪ ʧʝʨ. 

ɸʣʤʘʪʳ. ʊʘʤ ʝʱʝ ʚ 60-ʭ ʛʦʜʘʭ ɺ.ʅ.ʆʭʦʪʥʠʢʦʚ ʩʦʙʨʘʣ, ʘ ɸ.ɻ.ɺʦʣʦʛʜʠʥ 

ʦʧʨʝʜʝʣʠʣ (çʉʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʝéè, ʪ.1, 1982) ʧʦʟʜʥʝʢʝʤʙʨʠʡʩʢʦ-
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ʨʘʥʥʝʦʨʜʦʚʠʢʩʢʠʝ ʚʦʜʦʨʦʩʣʠ Actinophycus ʠ Galinia. ʆʜʥʘʢʦ ʩʦʜʝʨʞʘʱʠʡ ʠʭ 

ʬʨʘʛʤʝʥʪ ʨʘʟʨʝʟʘ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ʪʘʣʛʘʨʩʢʦʡ ʪʦʣʱʠ ʙʳʣ ʠʩʢʣʶʯʝʥ ʠʟ ʩʦʩʪʘʚʘ 

ʯʦʥ-ʢʝʤʠʥʩʢʦʡ ʩʚʠʪʳ, ʭʦʪʷ ʬʘʢʪʠʯʝʩʢʠ ʦʥ ʦʪʥʦʩʠʪʩʷ ʢ ʥʝʡ. ʇʦ ʩʪʨʫʢʪʫʨʥʦʤʫ 

ʧʦʣʦʞʝʥʠʶ ʠ ʩʦʩʪʘʚʫ ʩ ʯʦʥ-ʢʝʤʠʥʩʢʦʡ ʩʚʠʪʦʡ ʩʦʧʦʩʪʘʚʣʷʝʪʩʷ ʧʨʝʦʙʣʘʜʘʶʱʝ 

ʧʝʩʯʘʥʦ-ʘʣʝʚʨʦʣʠʪʦ-ʩʣʘʥʮʝʚʘʷ ʢʦʩʢʘʨʠʥʩʢʘʷ ʪʦʣʱʘ. ɽʝ ʬʨʘʛʤʝʥʪ ʦʙʥʘʞʘʝʪʩʷ 

ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʦʢʦʥʯʘʥʠʠ ʛʦʨ ʋʣʴʢʝʥ-ɹʫʛʫʪʳ (ʂʘʟʘʭʩʪʘʥ), ʛʜʝ ʦʥ 

ʥʘʭʦʜʠʪʩʷ ʚ ʵʨʦʟʠʦʥʥʦʤ ʦʢʥʝ ʩʨʝʜʠ ʦʪʣʦʞʝʥʠʡ ʩʨʝʜʥʝʛʦ ʦʨʜʦʚʠʢʘ. ɺ 

ʢʦʩʢʘʨʠʥʩʢʦʡ ʪʦʣʱʝ ɸ.ɺ.ɸʚʜʝʝʚʳʤ (ʥʝʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʜʘʥʥʳʝ) ʩʦʙʨʘʥʳ 

ʪʨʠʣʦʙʠʪʳ Solenopleura suavis Ivch., S. cf. brachymetopa Ang., Coldinella (?) 

sp., Misterella sp., Basocephalus sp., Phalacroma sp. 

ʂʘʢ ʚʠʜʥʦ ʧʦ ʧʨʠʚʝʜʝʥʥʳʤ ʚʳʰʝ ʩʧʠʩʢʘʤ ʦʢʘʤʝʥʝʣʦʩʪʝʡ, ʨʝʟʢʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦʢʘʟʘʣʦ ʦʰʠʙʦʯʥʦʩʪʴ 

ʨʠʬʝʡʩʢʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ ʯʦʥ-ʢʝʤʠʥʩʢʦʡ ʩʚʠʪʳ. ʇʦ ʤʥʝʥʠʶ ɸ.ʄ.ʄʘʤʙʝʪʦʚʘ 

(ʩʦ ʩʩʳʣʢʦʡ ʥʘ ʢʠʪʘʡʩʢʠʝ ʠʩʪʦʯʥʠʢʠ) ʢʦʤʧʣʝʢʩ ʫʧʦʤʷʥʫʪʳʭ ʪʨʫʙʯʘʪʳʭ 

ʤʠʢʨʦʧʨʦʙʣʝʤʘʪʠʢ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʦʪʣʦʞʝʥʠʡ ʢʝʤʙʨʠʷ-ʥʠʞʥʝʛʦ ʦʨʜʦʚʠʢʘ 

ʂʠʪʘʡʩʢʦʡ ʧʣʘʪʬʦʨʤʳ, ʘ ʘʥʘʣʦʛʠʯʥʳʝ ʢʨʝʤʥʠʩʪʳʝ ʛʫʙʢʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ 

ʩʨʝʜʥʝ-ʚʝʨʭʥʝʢʝʤʙʨʠʡʩʢʠʭ ʪʦʣʱʘʭ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ. ʆʩʪʘʪʢʠ 

ʙʨʘʭʠʦʧʦʜ ʠ ʪʨʠʣʦʙʠʪʦʚ ʵʪʦʪ ʠʥʪʝʨʚʘʣ ʜʘʪʠʨʫʶʪ ʪʘʢ ʞʝ (ʚʢʣʶʯʘʷ ʥʠʟʳ 

ʦʨʜʦʚʠʢʘ). ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ, ʧʨʠʭʦʜʠʤ ʢ ʟʘʢʣʶʯʝʥʠʶ, 

ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʦʪʣʦʞʝʥʠʡ ʯʦʥ-ʢʝʤʠʥʩʢʦʡ ʩʚʠʪʳ ʥʘʢʦʧʠʣʘʩʴ ʚ ʢʝʤʙʨʠʠ - 

ʨʘʥʥʝʤ ʦʨʜʦʚʠʢʝ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʨʢʦʟʦʚʦ-

ʢʚʘʨʮʝʚʳʝ ʢʦʥʛʣʦʤʝʨʘʪʦ-ʧʝʯʘʥʠʢʦʚʳʝ ʥʠʟʳ ʵʪʦʡ ʩʚʠʪʳ, ʥʝ ʩʦʜʝʨʞʘʱʠʝ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ, ʤʦʛʫʪ ʦʪʥʦʩʠʪʴʩʷ ʢ ʧʦʟʜʥʝʤʫ ʚʝʥʜʫ, ʪʝʤ ʙʦʣʝʝ, ʯʪʦ 

ʦʥʠ ʠʤʝʶʪ ʨʠʬʪʦʛʝʥʥʳʡ ʦʙʣʠʢ. ʊʘʢʦʡ ʚʳʚʦʜ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʠʭ ʩʭʦʜʩʪʚʦʤ ʩ 

ʚʝʨʭʥʝʜʦʢʝʤʙʨʠʡʩʢʠʤʠ ʨʠʬʪʦʛʝʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʠ ʜʨʫʛʠʭ ʨʘʡʦʥʦʚ ʊʷʥʴ-

ʐʘʥʷ (ʩʤ. ɻʣʘʚʫ 3). 

ʉʫʱʝʩʪʚʝʥʥʦ ʢʘʨʙʦʥʘʪʥʳʝ ʪʦʣʱʠ, ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ, ʚ ʥʝʢʦʪʦʨʳʭ 

ʤʝʩʪʘʭ ʉʝʚʝʨʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʥʘʨʘʱʠʚʘʶʪ ʨʘʟʨʝʟʳ, ʥʘʯʠʥʘʶʱʠʝʩʷ ʪʝʨʨʠʛʝʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ʂʘʢ 

ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʜʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʥʘ ʦʩʥʦʚʝ ʥʘʭʦʜʦʢ ʩʪʨʦʤʘʪʦʣʠʪʦʚ ʠ 
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ʤʠʢʨʦʬʠʪʦʣʠʪʦʚ ʦʥʠ ʜʘʪʠʨʦʚʘʣʠʩʴ ʩʨʝʜʥʠʤ-ʧʦʟʜʥʠʤ ʨʠʬʝʝʤ 

(çʉʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʝéè, 1982; çɼʦʢʝʤʙʨʠʡ ʉʨʝʜʥʝʡ ɸʟʠʠè, 1982; ʠ ʜʨ.). 

ʇʨʠ ʵʪʦʤ ʚʳʜʝʣʷʣʦʩʴ ʜʚʘ ʚʦʟʨʘʩʪʥʳʭ ʫʨʦʚʥʷ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʭ 

ʘʩʩʦʮʠʘʮʠʡ ï ʩʨʝʜʥʝʨʠʬʝʡʩʢʘʷ ʠ ʧʦʟʜʥʝʨʠʬʝʡʩʢʘʷ ʠʣʠ ʧʦʟʜʥʝʨʠʬʝʡʩʢʦ-

ʚʝʥʜʩʢʘʷ, ʭʦʪʷ ʤʝʞʜʫ ʥʠʤʠ ʠ ʥʝ ʙʳʣʦ ʥʦʨʤʘʣʴʥʳʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ 

ʦʪʥʦʰʝʥʠʡ. 

ʋʩʠʣʝʥʠʝ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʭ ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʨʘʙʦʪ ʧʨʠ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘ ʂʳʨʛʳʟʩʢʦʤ ʦʧʳʪʥʦʤ ʧʦʣʠʛʦʥʝ ʠ 

ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʜʦʠʟʫʯʝʥʠʠ ʤʘʩʰʪʘʙʘ 1:50000 ʧʨʠʚʝʣʦ ʢ ʧʦʚʩʝʤʝʩʪʥʦʤʫ 

ʠʟʤʝʥʝʥʠʶ ʚʦʟʨʘʩʪʥʳʭ ʨʘʤʦʢ çʨʠʬʝʡʩʢʠʭè ʢʘʨʙʦʥʘʪʥʳʭ ʪʦʣʱ. 

ʈʘʟʥʦʦʙʨʘʟʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʩʪʘʪʢʠ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʧʦʯʪʠ ʚʦ ʚʩʝʭ 

ʚʳʜʝʣʷʝʤʳʭ ʪʦʣʱʘʭ. ɺ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʂʳʨʛʳʟʩʢʦʛʦ ʭʨʝʙʪʘ, ʚ ʙʘʩʩʝʡʥʝ 

ʨ.ʂʝʥʢʦʣ, ʧʝʨʚʳʤʠ ʩʨʝʜʠ ʵʪʠʭ ʦʢʘʤʝʥʝʣʦʩʪʝʡ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʦʩʪʘʪʢʠ ʠʟ 

ʨʦʜʘ Radiociata (ʂʣʠʰʝʚʠʯ, ɾʫʨʘʚʣʝʚʘ, 1983), ʥʘʭʦʜʷʱʠʝʩʷ ʚ çʨʠʬʝʡʩʢʦʡè 

ʦʚʩʢʦʡ (ʪʝʨʩʙʫʪʘʢʩʢʦʡ) ʩʚʠʪʝ, ʦʜʥʘʢʦ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʩʨʝʜʥʝʛʦ ʢʝʤʙʨʠʷ. 

ɿʜʝʩʴ ʞʝ ʥʘʙʣʶʜʘʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʣʝʜʳ ʠʣʦʝʜʦʚ. ʇʨʘʢʪʠʯʝʩʢʠ ʫʞʝ 

ʧʦʯʪʠ ʚʦ ʚʩʝʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʩʫʱʝʩʪʚʝʥʥʦ ʢʘʨʙʦʥʘʪʥʳʭ ʩʚʠʪʘʭ 

ʫʩʪʘʥʦʚʣʝʥʳ ʚʦʜʦʨʦʩʣʠ Proaulopora sp., Botomella sp., Calcibionta Luch., 

Subtifloria Masl., Girvanella Nich. et Ether., Tubofyllum Kras., Obruchella Reitl., 

Renalcis div. sp., Solenopleura div. sp. (ʦʧʨʝʜʝʣʝʥʠʷ ʈ.ʅ.ʆʛʫʨʮʦʚʦʡ), 

ʩʫʱʝʩʪʚʦʚʘʚʰʠʝ ʚ ʧʦʟʜʥʝʤ ʢʝʤʙʨʠʠ - ʨʘʥʥʝʤ ʦʨʜʦʚʠʢʝ. ʕʪʦʪ ʚʨʝʤʝʥʥʦʡ 

ʠʥʪʝʨʚʘʣ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʙʦʨʘʤʠ ʘʢʨʠʪʘʨʭ ʧʦʜʛʨʫʧʧ Sphaeromorphitae, 

Acantomorphitae ʠ Tasmanitae (ʆʛʫʨʮʦʚʘ, ɻʝʩʴ, ʄʠʢʦʣʘʡʯʫʢ, 1992), ʘ ʪʘʢʞʝ 

Ambusculidium aff. destombesii, Leiofusa sp., Timofuvia aff. janischevskiy 

(ʦʧʨʝʜʝʣʝʥʠʷ ʈ.ʅ.ʆʛʫʨʮʦʚʦʡ). ʉʧʠʢʫʣʳ ʛʫʙʦʢ Hexactinellida Sollas, 

Tetraxonida Sollas, Hyastellia Zittel, Abnormisella Fedor., Ulcundia sp. ʠ 

Triaxonida (ʦʧʨʝʜʝʣʝʥʠʷ ɸ.ʄ.ʄʘʤʙʝʪʦʚʘ ʠ ɸ.ɹ.ʌʝʜʦʨʦʚʘ) ʭʘʨʘʢʪʝʨʠʟʫʶʪ 

ʵʪʦʪ ʧʨʦʤʝʞʫʪʦʢ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʚʨʝʤʝʥʠ ʪʘʢ ʞʝ. ɽʛʦ ʬʠʢʩʠʨʫʶʪ ʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʪʨʫʙʯʘʪʳʭ ʧʨʦʙʣʝʤʘʪʠʢ Cylindrochites Liu et Gao (ʦʧʨʝʜʝʣʝʥʠʝ 

ɸ.ʄ.ʄʘʤʙʝʪʦʚʘ), ʭʠʦʣʠʪʦʚ Ortothecidae Marek. (ʦʧʨʝʜʝʣʝʥʠʝ 
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ɺ.ɺ.ʄʠʩʩʘʨʞʝʚʩʢʦʛʦ), Circoteca Sues. (ʦʧʨʝʜʝʣʝʥʠʝ ɸ.ʄ.ʄʘʤʙʝʪʦʚʘ), 

ʨʘʜʠʦʣʷʨʠʡ Entactinia sp., Conurium sp., Sphaeroidae (ʦʧʨʝʜʝʣʝʥʠʷ 

ɹ.ʄ.ʉʘʜʨʘʩʣʘʤʦʚʘ, ʈ.ʅ.ʆʛʫʨʮʦʚʦʡ). ɺʤʝʩʪʝ ʩ ʪʝʤ, ʩʫʜʷ ʧʦ ʥʝʢʦʪʦʨʳʤ 

ʦʢʘʤʝʥʝʣʦʩʪʷʤ, ʥʘʯʘʣʦ ʥʘʢʦʧʣʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʪʦʣʱ ʦʪʥʦʩʠʪʩʷ ʢ 

ʨʘʥʥʝʤʫ ʢʝʤʙʨʠʶ. ʊʘʢ ʧʦ ʟʘʢʣʶʯʝʥʠʶ ɸ.ʄ.ʄʘʤʙʝʪʦʚʘ ʪʨʫʙʯʘʪʳʝ 

ʧʨʦʙʣʝʤʘʪʠʢʠ Cylindrochites sf. inflata Liu et Gao, Changtuella ex. gr. mirabilis 

Liu et Gao, ʭʠʦʣʠʪʝʣʴʤʠʥʪʳ Hiolithelllus cf. micons Billings, ʙʨʘʭʠʦʧʦʜʳ ʨʦʜʘ 

Linqula Brugniere, ʩʢʣʝʨʠʪʳ ʨʦʜʘ Chancelloria Walc. ʥʘʯʠʥʘʣʠ ʩʚʦʝ ʨʘʟʚʠʪʠʝ ʚ 

ʨʘʥʥʝʤ ʢʝʤʙʨʠʠ. ʂ ʨʘʥʥʝʢʝʤʙʨʠʡʩʢʠʤ ʬʦʩʩʠʣʠʷʤ ʦʪʥʦʩʷʪʩʷ ʪʘʢʞʝ 

ʘʨʭʝʦʮʠʘʪʳ Syryngocnema sp. indet, Edelstainia aff. ramosa Korde (ʦʧʨʝʜʝʣʝʥʠʷ 

ʃ.ʅʦʛʘʝʚʦʡ) ʠ ʩʢʝʣʝʪʥʳʝ ʧʨʦʙʣʝʤʘʪʠʢʠ Yacutiosphera Valcovi Bykova 

(ʦʧʨʝʜʝʣʝʥʠʷ ɸ.ʄ.ʄʘʤʙʝʪʦʚʘ ʠ ʈ.ʅ.ʆʛʫʨʮʦʚʦʡ). ɺʝʨʭʥʷʷ ʚʦʟʨʘʩʪʥʘʷ ʛʨʘʥʠʮʘ 

ʩʫʱʝʩʪʚʝʥʥʦ ʢʘʨʙʦʥʘʪʥʳʭ ʪʦʣʱ ʙʦʣʴʰʠʥʩʪʚʦʤ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʬʦʨʤ 

ʘʢʨʠʪʘʨʭ ʠ ʪʨʫʙʯʘʪʳʭ ʧʨʦʙʣʝʤʘʪʠʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʨʝʤʘʜʦʢʦʤ. ʇʘʣʝʦʟʦʡʩʢʠʡ 

ʚʦʟʨʘʩʪ ʦʪʣʦʞʝʥʠʡ ʢʘʨʙʦʥʘʪʥʳʭ ʪʦʣʱ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʘʢʞʝ ʥʘʣʠʯʠʝʤ ʚ ʥʠʭ 

ʬʨʘʛʤʝʥʪʦʚ ʪʨʠʣʦʙʠʪʦʚ, ʤʰʘʥʦʢ, ʙʨʘʭʠʦʧʦʜ, ʛʘʩʪʨʦʧʦʜ, ʪʘʙʫʣʷʪ.  

ɽʱʝ ʦʜʠʥ ʪʠʧ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʭ ʨʘʟʨʝʟʦʚ, ʩʯʠʪʘʚʰʠʭʩʷ ʜʦ 

ʥʝʜʘʚʥʠʭ ʧʦʨ (çʉʪʨʘʪʠʬʠʨʦʚʘʥʥʳʝéè, ʪ.1, 1982; ɹʝʢʢʝʨ ʠ ʜʨ., 1988; ʂʠʩʝʣʝʚ, 

1991; ʄʘʢʩʫʤʦʚʘ, 1991; ʠ ʜʨ.) ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʩʨʝʜʥʝʛʦ-ʚʝʨʭʥʝʛʦ ʨʠʬʝʷ, 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʊʘʣʘʩʩʢʦʤ ʭʨʝʙʪʝ ʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʪʘʢʞʝ ʚ ʧʨʝʜʝʣʘʭ 

ʭʨʝʙʪʦʚ ʂʦʢʠʡʨʠʤʪʦʦ, ʂʘʧʢʘʪʘʩ, ɹʘʡʜʫʣʳ. ʂʘʢ ʠ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚʳʰʝ, ʵʪʠ 

ʨʘʟʨʝʟʳ ʪʘʢʞʝ ʩʦʩʪʦʷʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ: ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʪʝʨʨʠʛʝʥʥʦʡ 

ʥʠʞʥʝʡ (ʪʘʛʳʨʪʘʫʩʩʢʘʷ, ʩʘʨʳʜʞʦʥʩʢʘʷ, ʜʞʦʣʜʞʠʣʛʠʥʩʢʘʷ, ʜʞʘʢʰʠʥʩʢʘʷ, 

ʫʣʘʭʦʣʴʩʢʘʷ ʩʚʠʪʳ) ʠ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʦʡ ʚʝʨʭʥʝʡ (ʯʘʪʢʘʨʘʛʘʡʩʢʘʷ, 

ʢʘʨʘʛʳʨʩʢʘʷ ʩʚʠʪʳ). ɺʤʝʩʪʝ ʩ ʪʝʤ ʪʘʣʘʩʩʢʠʝ ʨʘʟʨʝʟʳ ʦʪ ʦʙʩʫʞʜʘʚʰʠʭʩʷ ʚʳʰʝ 

ʨʝʟʢʦ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʩʚʦʠʤ ʩʝʜʠʤʝʥʪʦʣʦʛʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ. ʕʪʦ 

ʧʨʝʦʙʣʘʜʘʶʱʠʡ ʛʨʘʫʚʘʢʢʦʚʳʡ ʬʣʠʰ ʩ ʥʝʙʦʣʴʰʠʤ ʧʨʠʩʫʪʩʪʚʠʝʤ 

ʚʫʣʢʘʥʦʛʝʥʥʦʛʦ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʪʝʨʨʠʛʝʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʨʘʟʨʝʟʦʚ ʠ ʢʘʣʴʢʘʨʝʥʠʪʦʚ ʚ ʢʘʨʙʦʥʘʪʥʳʭ ʩʣʦʷʭ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʯʠʪʘʪʴ ʠʭ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʢʦʤʧʣʝʢʩʘ ʧʨʝʜʜʫʛʦʚʦʛʦ ʠ ʟʘʜʫʛʦʚʦʛʦ ʧʨʦʛʠʙʦʚ (ʩʤ. ɻʣʘʚʫ 
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3) ʚ ʦʪʣʠʯʠʝ ʦʪ ʦʙʩʫʞʜʘʚʰʠʭʩʷ ʚʳʰʝ ʦʩʘʜʢʦʚ ʧʘʩʩʠʚʥʦʡ ʦʢʨʘʠʥʳ. ɺʩʝ ʦʥʠ 

ʩʭʦʜʥʦ ʧʦʢʨʳʚʘʶʪʩʷ ʢʦʤʧʣʝʢʩʦʤ ʦʪʣʦʞʝʥʠʡ ʤʦʨʩʢʦʡ ʤʦʣʘʩʩʳ 

(ʫʟʫʥʘʭʤʘʪʩʢʘʷ, ʢʳʟʳʣʙʝʣʴʩʢʘʷ ʠ ʜʨ. ʩʚʠʪʳ). 

ʈʠʬʝʡʩʢʠʡ ʚʦʟʨʘʩʪ ʪʘʣʘʩʩʢʠʭ ʨʘʟʨʝʟʦʚ ʦʩʥʦʚʳʚʘʣʩʷ ʥʘ 

ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʙʦʨʘʭ ʦʩʪʘʪʢʦʚ ʤʠʢʨʦʬʠʪʦʣʠʪʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʪʨʘʢʪʦʚʢʝ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʩʦʦʪʥʦʰʝʥʠʡ. ʇʦʩʣʝʜʥʠʝ ʧʨʠʚʷʟʳʚʘʣʠʩʴ ʢ 

ʭʦʨʦʰʦ ʬʘʫʥʠʩʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʤ ʢʝʤʙʨʠʡʩʢʦ-ʦʨʜʦʚʠʢʩʢʠʤ ʠʟʚʝʩʪʥʷʢʘʤ 

ʙʝʰʪʘʰʩʢʦʡ ʩʚʠʪʳ, ʢʘʢ ʙʫʜʪʦ ʩʦʛʣʘʩʥʦ ʟʘʚʝʨʰʘʶʱʝʡ ʩʪʨʘʪʠʛʨʘʬʠʶ ʵʪʦʛʦ 

ʨʝʛʠʦʥʘ. ʆʜʥʘʢʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ ʘʣʣʦʭʪʦʥʥʳʤʠ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ ʪʦʣʱ ʪʘʣʘʩʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʪʣʦʞʝʥʠʡ, ʫʩʪʘʥʦʚʣʝʥ 

ʰʘʨʴʷʞʥʳʡ ʥʠʞʥʠʡ ʢʦʥʪʘʢʪ ʙʝʰʪʘʰʩʢʦʡ ʩʚʠʪʳ (ʍʫʜʦʣʝʡ, ʉʝʤʠʣʝʪʢʠʥ, 

1992; ʂʣʠʰʝʚʠʯ, ʉʝʤʠʣʝʪʢʠʥ, 1995; ʠ ʜʨ.).  ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʧʦʩʪʨʦʝʥʠʷ ʣʠʰʠʣʠʩʴ ʧʨʷʤʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʜʦʧʘʣʝʦʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʫʧʦʤʷʥʫʪʳʭ ʚʳʰʝ ʩʚʠʪ. ɹʦʣʝʝ ʪʦʛʦ, 

ʚ ʥʠʭ ʙʳʣʠ ʚʳʷʚʣʝʥʳ  ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʠʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʩʪʘʪʢʠ. ʆʥʠ 

ʦʙʥʘʨʫʞʝʥʳ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʚ ʢʘʣʴʢʘʨʝʥʠʪʦʚʳʭ ʧʨʦʩʣʦʷʭ ʠ ʠʤʝʶʪ ʷʚʥʳʝ 

ʩʣʝʜʳ ʧʝʨʝʦʪʣʦʞʝʥʠʷ (ʄʘʤʙʝʪʦʚ, ʄʘʢʩʫʤʦʚʘ, 1995). 

ɽʱʝ ʚ ʥʘʯʘʣʝ 80-ʭ ʛʦʜʦʚ ʚ ʰʣʠʬʘʭ ʠʟ ʦʙʨʘʟʮʦʚ, ʦʪʦʙʨʘʥʥʳʭ ʠʟ 

ʢʘʣʴʢʘʨʝʥʠʪʦʚ ʯʘʪʢʘʨʘʛʘʡʩʢʦʡ ʩʚʠʪʳ ʈ.ɸ.ʄʘʢʩʫʤʦʚʦʡ ʠ ɸ.ɻ.ʄʘʣʶʞʠʥʮʝʤ, 

ɹ.ʐ.ʂʣʠʥʛʝʨ (ʎʂɻʕ, ʛ.ʂʘʨʘʛʘʥʜʘ) ʦʙʥʘʨʫʞʠʣʘ ʦʙʣʦʤʢʠ ʨʘʢʦʚʠʥ ʙʨʘʭʠʦʧʦʜ, 

ʪʨʠʣʦʙʠʪʦʚ ʠ ʚʦʜʦʨʦʩʣʝʡ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʭ ʦ ʧʘʣʝʦʟʦʡʩʢʦʤ ʚʦʟʨʘʩʪʝ 

ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ. ʆʜʥʘʢʦ ʪʘʢʦʡ ʬʘʢʪ ʚ ʪʦ ʚʨʝʤʷ ʧʦʯʝʤʫ-ʪʦ ʥʝ ʧʨʦʠʟʚʝʣ 

ʩʜʚʠʛʘ ʚ ʫʙʝʞʜʝʥʠʷʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚ ʜʦʢʝʤʙʨʠʡʩʢʦʤ ʚʦʟʨʘʩʪʝ ʵʪʠʭ 

ʦʪʣʦʞʝʥʠʡ. ʅʦ ʫʞʝ ʚ ʢʦʥʮʝ 80-ʭ ʛʦʜʦʚ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦ ʧʨʦʛʨʘʤʤʝ 

ʂʳʨʛʳʟʩʢʦʛʦ ʦʧʳʪʥʦʛʦ  ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘ ɺ.ʃ.ʂʣʠʰʝʚʠʯ ʩ 

ʩʦʪʨʫʜʥʠʢʘʤʠ (ʂʣʠʰʝʚʠʯ, ʉʝʤʠʣʝʪʢʠʥ, 1995) ʪʘʤ ʞʝ ʚ ʯʘʪʢʘʨʘʛʘʡʩʢʦʡ ʩʚʠʪʝ 

ʧʨʦʚʝʣ ʦʪʙʦʨ ʦʙʨʘʟʮʦʚ ʜʣʷ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʥʠʭ ʙʳʣʠ 

ʫʩʪʘʥʦʚʣʝʥʳ ʥʠʞʥʝʢʝʤʙʨʠʡʩʢʠʝ ʨʘʜʠʦʣʷʨʠʠ Azirtalia sp. (ʧʦ ʟʘʢʣʶʯʝʥʠʶ 

ɹ.ɹ.ʅʘʟʘʨʦʚʘ), ʪʨʝʤʘʜʦʢʩʢʠʝ ʭʠʪʠʥʦʟʦʠ Agetocystus ʠ ʜʨ. (ʦʧʨ. 

ʅ.ʄ.ɿʘʩʣʘʚʩʢʦʡ), ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʠʝ ʛʫʙʢʠ Protospongia (ʦʧʨ. 
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ɹ.ʉ.ʉʘʜʨʘʩʣʘʤʦʚʘ), ʘ ʪʘʢʞʝ ʣʠʤʦʥʠʪʠʟʠʨʦʚʘʥʥʳʝ ʬʨʘʛʤʝʥʪʳ ʪʨʠʣʦʙʠʪʦʚ. 

ʇʦʟʞʝ (ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ 90-ʭ ʛʦʜʦʚ) ʧʨʠ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʜʦʠʟʫʯʝʥʠʠ 

ʊʘʣʘʩʩʢʦʛʦ ʭʨʝʙʪʘ ʚ ʵʪʠʭ ʞʝ ʪʦʣʱʘʭ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʩʧʠʢʫʣʳ ʢʝʤʙʨʠʡʩʢʦ-

ʦʨʜʦʚʠʢʩʢʠʭ ʢʨʝʤʥʠʩʪʳʭ ʛʫʙʦʢ ʢʣʘʩʩʦʚ Hexactinellida ʠ Monoxinellida 

(ʦʧʨʝʜʝʣʝʥʠʝ ɸ.ʄ.ʄʘʤʙʝʪʦʚʘ), ʢʝʤʙʨʠʡʩʢʠʝ ʚʦʜʦʨʦʩʣʠ ʨʦʜʦʚ Epiphiton ʠ 

Girvanella (ʦʧʨʝʜʝʣʝʥʠʝ ɺ.ɸ.ʃʫʯʠʥʠʥʦʡ) ʠ ʭʠʦʣʠʪʳ Allathecidae gen. et sp. 

indet (ʦʧʨʝʜʝʣʝʥʠʝ ɸ.ʄ.ʄʘʤʙʝʪʦʚʘ), ʢʝʤʙʨʠʡʩʢʦ-ʨʘʥʥʝʦʨʜʦʚʠʢʩʢʠʝ 

ʙʝʟʟʘʤʢʦʚʳʝ ʙʨʘʭʠʦʧʦʜʳ Acrotretidae gen. et sp. indet (ʦʧʨʝʜʝʣʝʥʠʝ 

ʉ.ʇ.ʂʦʥʝʚʦʡ) ʠ ʜʨʫʛʠʝ ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʠʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʢʘʤʝʥʝʣʦʩʪʠ. ɺʩʝ 

ʦʥʠ ʥʘʭʦʜʷʪʩʷ ʚ ʩʤʝʰʘʥʥʦʤ ʧʝʨʝʦʪʣʦʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʧʨʦʠʩʭʦʜʷʪ ʠʟ 

ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʪ ʨʘʥʥʝʛʦ ʢʝʤʙʨʠʷ ʜʦ ʪʨʝʤʘʜʦʢʘ. ʆʪʩʶʜʘ 

ʩʣʝʜʫʝʪ, ʯʪʦ ʥʘʢʦʧʣʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʬʣʠʰʝʚʳʭ ʢʘʨʙʦʥʘʪʥʦ-

ʪʝʨʨʠʛʝʥʥʳʭ ʪʦʣʱ ʊʘʣʘʩʩʢʦʛʦ ʭʨʝʙʪʘ ʥʘʯʘʣʦʩʴ ʚ ʨʘʥʥʝʦʨʜʦʚʠʢʩʢʦʝ 

(ʧʦʩʪʪʨʝʤʘʜʦʢʩʢʦʝ) ʚʨʝʤʷ. ɸ ʪʘʢ ʢʘʢ ʠʭ ʩʝʜʠʤʝʥʪʦʣʦʛʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʣʠʟʢʠ ʩʚʦʡʩʪʚʘʤ ʬʘʫʥʠʩʪʠʯʝʩʢʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʭ 

ʥʠʞʥʝ-ʩʨʝʜʥʝʦʨʜʦʚʠʢʩʢʠʭ ʬʣʠʰʦʠʜʦʚ ʜʨʫʛʠʭ ʨʘʡʦʥʦʚ ʉʝʚʝʨʥʦʛʦ ʊʷʥʴ-

ʐʘʥʷ, ʪʦ ʚʝʨʭʥʠʡ ʚʦʟʨʘʩʪʥʦʡ ʨʫʙʝʞ ʪʘʣʘʩʩʢʠʭ ʪʦʣʱ ʤʦʞʥʦ ʜʘʪʠʨʦʚʘʪʴ 

ʩʨʝʜʥʠʤ ʦʨʜʦʚʠʢʦʤ. ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʵʪʦʤʫ ʩʣʫʞʠʪ ʪʘʢʞʝ 

ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʠʡ ʚʦʟʨʘʩʪ (ʚʢʣʶʯʘʷ ʦʨʜʦʚʠʢ, ʧʦ ʨʘʜʠʦʣʷʨʠʷʤ) ʦʙʣʦʤʦʯʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʦʪʣʦʞʝʥʠʡ ʧʦʢʨʳʚʘʶʱʝʡ ʬʣʠʰ ʤʦʨʩʢʦʡ ʤʦʣʘʩʩʳ (ʂʣʠʰʝʚʠʯ, 

ʉʝʤʠʣʝʪʢʠʥ, 1995; ɸʧʘʷʨʦʚ, ʄʘʤʙʝʪʦʚ, 2001), ʧʦ ʩʝʜʠʤʝʥʪʦʣʦʛʠʯʝʩʢʠʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʩʭʦʜʥʦʡ ʩʦ (ʩʨʝʜʥʝ-) ʚʝʨʭʥʝʦʨʜʦʚʠʢʩʢʦʡ ʤʦʨʩʢʦʡ ʤʦʣʘʩʩʦʡ 

ʉʝʚʝʨʥʦʛʦ ʠ ʉʨʝʜʠʥʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ (ʩʤ. ɻʣʘʚʫ 3). 

ʂʘʢ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʢ ʩʭʦʜʥʳʤ ʩ ʪʘʣʘʩʩʢʠʤ ʪʠʧʦʤ ʨʘʟʨʝʟʦʚ ʦʪʥʦʩʷʪʩʷ 

ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʭʨʝʙʪʦʚ ʂʘʧʢʘʪʘʩ ʠ ɹʘʡʜʫʣʣʳ 

(ʄʘʢʘʨʳʯʝʚ, ɻʝʩʴ, 1981). ʂ ʥʠʤ ʧʨʠʥʘʜʣʝʞʘʪ ʪʘʢʠʝ ʩʚʠʪʳ ʢʘʢ 

ʜʞʦʣʜʞʠʣʛʠʥʩʢʘʷ, ʜʞʘʢʰʠʥʩʢʘʷ ʠ ʢʘʨʘʛʳʨʩʢʘʷ. ʆʥʠ, ʢʘʢ ʠ ʪʘʣʘʩʩʢʠʝ ʪʦʣʱʠ, 

ʜʘʪʠʨʦʚʘʣʠʩʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦʟʜʥʠʤ ʨʠʬʝʝʤ (çʉʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʝéè, 

1982; çɼʦʢʝʤʙʨʠʡ ʉʨʝʜʥʝʡ ɸʟʠʠè, 1982; ʠ ʜʨ.). ʄʝʞʜʫ ʪʝʤ, ʥʝʦʙʭʦʜʠʤʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʞʝ ʚ 60-ʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ɺ.ɻ.ʂʦʨʦʣʝʚ 
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(ʂʨʠʚʦʣʫʮʢʘʷ, ʂʦʨʦʣʝʚ, 1960) ʛʝʦʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʣ ʠʭ ʚʦʟʨʘʩʪ, ʢʘʢ 

ʩʨʝʜʥʝʦʨʜʦʚʠʢʩʢʠʡ, ʭʦʪʷ ʦʪʩʫʪʩʪʚʠʝ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ 

ʧʨʠʚʦʜʠʣʦ ʢ ʨʘʟʣʠʯʥʳʤ ʚʳʚʦʜʘʤ ʚ ʦʪʥʦʰʝʥʠʠ ʠʭ ʜʘʪʠʨʦʚʢʠ. ʅʘʜʝʞʥʦʝ 

ʦʙʦʩʥʦʚʘʥʠʝ ʚʦʟʨʘʩʪʘ ʧʨʦʠʟʦʰʣʦ ʣʠʰʴ ʚ ʢʦʥʮʝ 80-ʭ ʠ ʥʘʯʘʣʝ 90-ʭ ʛʦʜʦʚ ʧʨʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦ ʧʨʦʛʨʘʤʤʝ ʂʳʨʛʳʟʩʢʦʛʦ ʦʧʳʪʥʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʧʦʣʠʛʦʥʘ, ʘ ʪʘʢ ʞʝ ʧʨʠ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʜʦʠʟʫʯʝʥʠʠ ʵʪʦʛʦ ʨʘʡʦʥʘ ʚ ʤʘʩʰʪʘʙʝ 

1:50000 (ʄʠʢʦʣʘʡʯʫʢ, ʄʘʤʙʝʪʦʚ, 1998). ʇʨʠ ʵʪʦʤ ʚ ʥʠʞʥʝʡ 

(ʜʞʦʣʜʞʠʣʛʠʥʩʢʦʡ) ʩʚʠʪʝ ʙʳʣʠ ʥʘʡʜʝʥʳ ʦʩʪʘʪʢʠ ʨʘʥʥʝ-ʩʨʝʜʥʝʦʨʜʦʚʠʢʩʢʠʭ 

ʛʨʘʧʪʦʣʠʪʦʚ Expansograptus ex gr. extensus (Hall.) ʠ Glossograptus cf. 

fimbriatus (Hopkinson) (ʦʧʨ. ɹ.ʄ.ʐʝʠʥʘ). ɺ ʩʦʛʣʘʩʥʦ ʚʳʰʝʣʝʞʘʱʝʡ 

ʜʞʘʢʰʠʥʩʢʦʡ ʩʚʠʪʝ ʦʙʥʘʨʫʞʝʥʳ ʛʨʘʧʪʦʣʠʪʳ ʣʣʘʥʚʠʨʥʘ ï ʢʘʨʘʜʦʢʘ 

Pseudoklimacograptus cf.romanovski Keller. ʠ Pseudoklimacograptus ex gr. 

sharenbergi (Lapworth). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʚʦʟʨʘʩʪʫ ʵʪʠ ʩʚʠʪʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʥʠʞʥʝ-ʩʨʝʜʥʝʦʨʜʦʚʠʢʩʢʠʤ ʦʪʣʦʞʝʥʠʷʤ ʩʦʩʝʜʥʠʭ ʨʘʡʦʥʦʚ ʉʝʚʝʨʥʦʛʦ ʊʷʥʴ-

ʐʘʥʷ (ʥʘʧʨʠʤʝʨ, ʜʦʣʦʥʩʢʦʡ ʩʝʨʠʠ). ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʠ 

ʩʝʜʠʤʝʥʪʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʧʦʤʷʥʫʪʳʭ ʬʣʠʰʦʠʜʥʳʭ  ʠ ʬʣʠʰʝʚʦ-

ʚʫʣʢʘʥʦʛʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ (ʩʤ. ʩʣʝʜ. ʛʣʘʚʫ), ʩʦʜʝʨʞʘʱʠʭ ʛʨʘʧʪʦʣʠʪʳ 

ʨʘʥʥʝʛʦ-ʩʨʝʜʥʝʛʦ ʦʨʜʦʚʠʢʘ. 

ʊʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʘʷ ʢʘʨʘʛʳʨʩʢʘʷ ʪʦʣʱʘ, ʦʪʜʝʣʷʶʱʘʷʩʷ ʢʨʫʧʥʳʤ 

ʨʘʟʣʦʤʦʤ ʦʪ ʫʧʦʤʷʥʫʪʳʭ ʚʳʰʝ ʩʚʠʪ, ʚ ʢʘʨʙʦʥʘʪʥʳʭ (ʢʘʣʴʢʘʨʝʥʠʪʦʚʳʭ) 

ʛʦʨʠʟʦʥʪʘʭ ʩʦʜʝʨʞʠʪ ʦʩʪʘʪʢʠ ʩʧʠʢʫʣ ʛʫʙʦʢ Hexactinellida sollʘs (ʦʧʨ. 

ʈ.ʅ.ʆʛʫʨʮʦʚʦʡ), ʨʘʜʠʦʣʷʨʠʡ ʨʦʜʦʚ Sphaeroidae ʠ Entactinia (ʦʧʨ. 

ʈ.ʅ.ʆʛʫʨʮʦʚʦʡ), ʚʦʜʦʨʦʩʣʝʡ Tubophyllum ex gr. victory (Krasnop.), Girvanella 

problematica Nich. (ʦʧʨ. ɺ.ɸ.ʃʫʯʠʥʠʥʦʡ), ʘʢʨʠʪʘʨʭ Baltispheridium sp. ʠ 

Mistridium sp. (ʦʧʨ. ʈ.ʅ.ʆʛʫʨʮʦʚʦʡ), ʪʨʫʙʦʢ ʯʝʨʚʝʡ Hyolithellus cf. micans 

Bill. (ʦʧʨ. ɸ.ʄ.ʄʘʤʙʝʪʦʚʘ) ʠ ʙʝʟʟʘʤʢʦʚʳʭ ʙʨʘʭʠʦʧʦʜ Lingula sp. (ʦʧʨ. 

ʇ.ʇ.ʄʠʩʶʩʘ). ɺʩʝ ʚʤʝʩʪʝ ʵʪʠ ʬʦʩʩʠʣʠʠ ʧʦ ʟʘʢʣʶʯʝʥʠʶ ʈ.ʅ.ʆʛʫʨʮʦʚʦʡ ʠ 

ɸ.ʄ.ʄʘʤʙʝʪʦʚʘ (ʄʠʢʦʣʘʡʯʫʢ, ʄʘʤʙʝʪʦʚ, 1998) ʦʙʦʟʥʘʯʘʶʪ ʚʦʟʨʘʩʪʥʦʡ 

ʠʥʪʝʨʚʘʣ ʚ ʧʨʝʜʝʣʘʭ ʢʝʤʙʨʠʷ-ʦʨʜʦʚʠʢʘ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʙʝʟʟʘʤʢʦʚʳʝ 
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ʙʨʘʭʠʦʧʦʜʳ ʩʫʞʘʶʪ ʝʛʦ ʜʦ ʨʘʥʥʝʛʦ-ʩʨʝʜʥʝʛʦ ʦʨʜʦʚʠʢʘ, ʥʝ ʠʩʢʣʶʯʘʷ ʠ 

ʦʛʨʘʥʠʯʝʥʠʝ ʚʦʟʨʘʩʪʘ ʚ ʧʨʝʜʝʣʘʭ ʩʨʝʜʥʝʛʦ ʦʨʜʦʚʠʢʘ.  

ʂʘʢ ʫʧʦʤʠʥʘʣʦʩʴ ʚʳʰʝ, ʚ ʧʨʝʜʝʣʘʭ ʉʝʚʝʨʥʦʛʦ ʠ ʉʨʝʜʠʥʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ 

ʫʩʪʘʥʦʚʣʝʥʳ ʬʨʘʛʤʝʥʪʳ ʨʘʟʨʝʟʦʚ ʦʬʠʦʣʠʪʦʚʳʭ ʚʫʣʢʘʥʠʪʦʚ ʠ ʦʩʘʜʦʯʥʦ-

ʚʫʣʢʘʥʦʛʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʚ ʪʨʝʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʦʙʩʪʘʥʦʚʢʘʭ: ʩʧʨʝʜʠʥʛʦʚʦʛʦ ʟʘʜʫʛʦʚʦʛʦ ʙʘʩʩʝʡʥʘ, ʩʧʨʝʜʠʥʛʦʚʦʛʦ 

ʦʢʝʘʥʠʯʝʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʠ ʵʥʩʠʤʘʪʠʯʝʩʢʦʡ  ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ. ʇʨʠ ʵʪʦʤ ʚ 

ʩʦʚʨʝʤʝʥʥʦʡ ʩʪʨʫʢʪʫʨʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʩʦʭʨʘʥʠʣʠʩʴ ʨʘʟʨʝʟʳ 

ʦʩʥʦʚʥʳʭ ʚʫʣʢʘʥʠʪʦʚ ʟʘʜʫʛʦʚʦʛʦ ʙʘʩʩʝʡʥʘ ʠ ʵʥʩʠʤʘʪʠʯʝʩʢʦʡ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʢʨʠʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚʦʟʨʘʩʪʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʵʪʠʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʚʳʟʳʚʘʣʘʩʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ ʧʨʦʪʠʚʦʨʝʯʠʚʳʭ ʚʟʛʣʷʜʦʚ ʥʘ 

ʜʘʪʠʨʦʚʢʫ ʢʦʥʢʨʝʪʥʳʭ ʪʦʣʱ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ. ʊʘʢ ʩʨʝʜʠ ʢʦʤʧʣʝʢʩʦʚ, ʦʪʥʝʩʝʥʥʳʭ ʤʥʦʡ ʚ ʵʪʦʡ 

ʠ ʜʨʫʛʠʭ ʨʘʙʦʪʘʭ ʢ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ ʟʘʜʫʛʦʚʳʭ ʙʘʩʩʝʡʥʦʚ, ʝʱʝ ʣʝʪ 

ʧʷʪʥʘʜʮʘʪʴ-ʜʝʩʷʪʴ ʥʘʟʘʜ ʧʦ çʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤè ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤ ʩ 

ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʤʠ ʪʦʣʱʘʤʠ ʚʳʜʝʣʷʣʠʩʴ ʦʙʨʘʟʦʚʘʥʠʷ 

ʧʦʟʜʥʝʨʠʬʝʡʩʢʦʛʦ (ʪʝʨʝʢʩʢʘʷ, ʪʝʨʩʢʝʡʩʢʘʷ, ʠʨʠʪʦʨʩʢʘʷ ʪʦʣʱʠ) ʠ 

ʨʘʥʥʝʢʝʤʙʨʠʡʩʢʦʛʦ (ʢʘʨʘʘʨʯʠʥʩʢʘʷ, ʢʘʨʘʢʘʪʪʠʥʩʢʘʷ ʪʦʣʱʠ) ʚʦʟʨʘʩʪʘ. ʆʜʥʘʢʦ 

ʩʦʚʨʝʤʝʥʥʳʝ ʢʘʨʪʠʨʫʝʤʳʝ ʨʘʟʨʝʟʳ ʉʝʚʝʨʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʛʦ ʨʝʛʠʦʥʘ 

ʦʪʨʘʞʘʶʪ ʥʝ ʠʩʭʦʜʥʫʶ ʩʪʨʘʪʠʛʨʘʬʠʶ, ʘ, ʢʘʢ ʫʧʦʤʠʥʘʣʦʩʴ ʚʳʰʝ, 

ʢʦʤʙʠʥʘʮʠʶ ʪʝʢʪʦʥʠʯʝʩʢʠ ʥʘʩʣʦʝʥʥʳʭ ʧʦʢʨʦʚʥʳʭ ʧʣʘʩʪʠʥ (ʄʘʢʘʨʳʯʝʚ, 

ɻʝʩʴ, 1981). ʅʦ ʫʞʝ ʪʦʛʜʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʧʝʪʨʦʛʝʦʭʠʤʠʯʝʩʢʦʤ 

ʩʦʩʪʘʚʝ ʧʦʨʦʜ ʚʩʝʭ ʫʧʦʤʷʥʫʪʳʭ ʩʚʠʪ ʠ ʧʦʷʚʠʣʦʩʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʠʭ 

ʩʠʥʭʨʦʥʥʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ ʨʘʥʥʝʛʦ ʧʘʣʝʦʟʦʷ (ɻʝʩʴ, ʄʘʢʘʨʳʯʝʚ, 1985). ʆʥʦ 

ʦʩʥʦʚʳʚʘʣʦʩʴ ʪʘʢʞʝ ʥʘ ʧʝʨʚʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʘʭ ʧʘʣʝʦʟʦʷ, ʩʦʙʨʘʥʥʳʭ ʚ 

ʧʨʦʩʣʦʷʭ ʢʨʝʤʥʝʡ ʩʨʝʜʠ çʨʠʬʝʡʩʢʠʭè ʠ ʢʝʤʙʨʠʡʩʢʠʭ ʚʫʣʢʘʥʠʪʦʚ 

(ʄʠʪʨʦʬʘʥʦʚʘ ʠ ʜʨ., 1983). ʇʨʠ ʵʪʦʤ ʥʘʙʦʨ ʤʠʢʨʦʬʦʩʩʠʣʠʡ ʙʳʣ ʧʨʘʢʪʠʯʝʩʢʠ 

ʦʙʱʠʤ ʜʣʷ ʧʨʝʜʧʦʣʘʛʘʚʰʠʭʩʷ ʜʚʫʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʚʫʣʢʘʥʠʪʦʚ. 

ɼʦʩʪʘʪʦʯʥʘʷ ʘʨʛʫʤʝʥʪʘʮʠʷ ʚʦʟʨʘʩʪʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʙʘʟʠʪʦʚʳʭ ʪʦʣʱ 

ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ ʣʠʰʴ ʚ ʢʦʥʮʝ 80-ʭ - 90-ʭ ʛʦʜʘʭ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦ 
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ʧʨʦʛʨʘʤʤʝ ʂʳʨʛʳʟʩʢʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘ ʠ ʨʘʙʦʪʘʭ ʧʦ 

ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʜʦʠʟʫʯʝʥʠʶ ʤʘʩʰʪʘʙʘ 1:50000. ɺ ʵʪʦ ʞʝ ʚʨʝʤʷ ʧʦʷʚʠʣʠʩʴ 

ʦʪʜʝʣʴʥʳʝ ʧʫʙʣʠʢʘʮʠʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʥʦʚʳʭ ʩʙʦʨʘʭ ʠ ʦʧʨʝʜʝʣʝʥʠʷʭ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ ʚ çʨʠʬʝʡʩʢʠʭè ʪʦʣʱʘʭ, ʜʦʢʘʟʳʚʘʶʱʠʭ ʠʭ 

ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ (ʄʘʢʩʫʤʦʚʘ, ʂʦʥʦʚʦʜ, ʆʛʫʨʮʦʚʘ, 1987; 

ɺʘʩʠʣʴʝʚ, 1989; ʆʛʫʨʮʦʚʘ, ʂʦʥʦʚʦʜ, 1993; ʠ ʜʨ.). ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʥʘʜʝʞʥʦʝ 

ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʚʦʟʨʘʩʪʘ ʧʦʣʫʯʠʣʠ ʪʘʢʞʝ ʙʘʟʘʣʴʪʳ, ʩʯʠʪʘʚʰʠʝʩʷ 

ʢʝʤʙʨʠʡʩʢʠʤʠ (ʂʦʣʦʩʦʚ ʠ ʜʨ., 1983; ʂʠʩʝʣʝʚ, ɸʧʘʷʨʦʚ, 1987; ʍʝʨʘʩʢʦʚʘ ʠ 

ʜʨ., 1997; ʄʠʢʦʣʘʡʯʫʢ ʠ ʜʨ., 1997). ʆʩʦʙʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʙʦʩʥʦʚʘʥʠʝ 

ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʦʬʠʦʣʠʪʦʚʳʭ ʙʘʟʘʣʴʪʦʚ ʦʢʘʟʘʣʠ 

ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ɸ.ʄ.ʄʘʤʙʝʪʦʚʘ, ʈ.ʅ.ʆʛʫʨʮʦʚʦʡ, 

ɺ.ʇ.ʏʝʨʥʳʰʫʢʘ, ʉ.ɺ.ʃʠʭʦʤʘʥʘ, ɺ.ɸ.ʃʫʯʠʥʠʥʦʡ, ɹ.ʄ.ʉʘʜʨʘʩʣʘʤʦʚʘ ʠ ʜʨ. ɺ 

ʨʘʟʨʝʟʘʭ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʫʧʦʤʷʥʫʪʳʭ ʚʳʰʝ ʚʫʣʢʘʥʦʛʝʥʥʳʭ ʩʚʠʪ ʚ 

ʢʨʝʤʥʠʩʪʳʭ ʧʨʦʩʣʦʷʭ, ʛʦʨʠʟʦʥʪʘʭ ʠ ʚ ʷʰʤʦʚʠʜʥʦʤ ʟʘʧʦʣʥʝʥʠʠ ʤʝʞʜʫ 

ʙʘʟʘʣʴʪʦʚʦʡ ʰʘʨʦʚʦʡ ʦʪʜʝʣʴʥʦʩʪʴʶ ʠʤʠ ʦʧʨʝʜʝʣʝʥʳ ʧʨʝʦʙʣʘʜʘʶʱʝ 

ʨʘʥʥʝʢʝʤʙʨʠʡʩʢʦ-ʪʨʝʤʘʜʦʢʩʢʠʝ ʦʢʘʤʝʥʝʣʦʩʪʠ ʢʦʥʦʜʦʥʪʦʚ Furnishina cf. 

furnishi, Westergardodina cf. amplicava Muller, Diaphanodus cf. memorabilis 

Dub., Oistodus fungangensis Lungi., O. ex gr.americanus (Serpogli), Acodus sp., 

Pacelodus tenuis Muller, Prooneotodus ex. gr. multiformis Dub., P. gallatini 

Muller, Cordilodus ex. gr. proavus Muller, C. cf. lensi Muller, Amphigeisia cf. 

Renae Mamb. et Miss., Hercinia ex gr. Danica, Proacontiodus jilinensis (Chen et 

Gong), Prosagitodontus sp. (ʦʧʨ. ɸ.ʄ.ʄʘʤʙʝʪʦʚʘ, ɺ.ʇ.ʏʝʨʥʳʰʫʢʘ, 

ʉ.ɺ.ɼʫʙʠʥʠʥʦʡ); ʨʘʜʠʦʣʷʨʠʡ Entactinosphaera ex gr. aksakensis Naz., Ulcundia 

aff. incomperta Naz., Entactinia cf. elongata, Haplentactinia aff. armillata (ʦʧʨ. 

ɹ.ʄ.ʉʘʜʨʘʩʣʘʤʦʚʘ, ʉ.ʄ.ʃʠʭʦʤʘʥʘ, ɹ.ɹ.ʅʘʟʘʨʦʚʘ); ʩʧʠʢʫʣ ʛʫʙʦʢ ʢʣʘʩʩʦʚ 

Hexactinellida, Monactinellida,  ʘ ʪʘʢʞʝ Protospongia sp., Hiastella transitiva 

Fedor., Abnormisella inspirata Fedor., Cancelloria (ʦʧʨ. ɸ.ʄ.ʄʘʤʙʝʪʦʚʘ); 

ʭʠʦʣʠʪʦʚ Alateca sp., Alphiteca Miss., Micatheca explicata Mamb. et Miss., 

Contitheca sp.,Micriastridium cf. abscurum Volk., Izhoria angilata, Poligonium 

minimum, Implowiculus fimbriata, Pterospermopsis div. sp., Ovulum div. sp., 
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Crystallinium cf. batullatum, Cr. cf. cambriense, Cymatiogalea cf. culivieri (ʦʧʨ. 

ʈ.ʅ.ʆʛʫʨʮʦʚʦʡ). ʂʨʦʤʝ ʪʦʛʦ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʩʙʦʨʳ ʚ ʤʝʞʰʘʨʦʚʳʭ 

ʢʨʝʤʥʷʭ ʢʘʨʘʢʘʪʪʠʥʩʢʦʡ ʩʚʠʪʳ çʦʙʦʛʘʪʠʣʠè ʢʝʤʙʨʠʡʩʢʫʶ ʢʦʣʣʝʢʮʠʶ 

ʦʢʘʤʝʥʝʣʦʩʪʝʡ ʚʦʜʦʨʦʩʣʷʤʠ, ʜʣʠʥʥʳʡ ʩʧʠʩʦʢ ʢʦʪʦʨʳʭ ʧʨʠʚʦʜʠʪʩʷ ʚ ʨʘʙʦʪʝ 

(ʂʦʣʦʩʦʚ ʠ ʜʨ., 1983). ʆʙʥʘʨʫʞʝʥʳ ʪʘʢʞʝ ʦʩʪʨʘʢʦʜʳ ʠʟ ʨʦʜʘ Paleoconida ʠ 

ʷʜʨʘ ʙʝʟʟʘʤʢʦʚʳʭ ʙʨʘʭʠʦʧʦʜ Lingulidae (ʦʧʨ. ɸ.ʄ.ʄʘʤʙʝʪʦʚʘ ʠ 

ʇ.ʇ.ʄʠʩʶʩʘ). 

ʋʧʦʤʷʥʫʪʳʝ ʚʳʰʝ ʙʘʟʘʣʴʪʳ ʵʥʩʠʤʘʪʠʯʝʩʢʦʡ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ ʨʘʥʴʰʝ 

ʦʪʥʦʩʠʣʠʩʴ ʢ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ ʦʢʝʘʥʠʯʝʩʢʠʭ ʭʨʝʙʪʦʚ, ʠʣʠ ʟʘʜʫʛʦʚʳʭ 

ʙʘʩʩʝʡʥʦʚ (ɻʝʩʴ, ʄʘʢʘʨʳʯʝʚ, 1985). ʆʜʥʘʢʦ ʠʭ ʧʝʪʨʦʛʝʦʭʠʤʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ (ʩʤ. ʛʣʘʚʫ 3), ʠʟʫʯʝʥʥʳʝ ʤʥʦʡ ʚ 90-ʭ ʛ.ʛ. ʧʨʠʚʝʣʠ ʢ ʟʘʢʣʶʯʝʥʠʶ 

(ɻʝʩʴ, 1997, 1999, 2003 ʠ ʜʨ.) ʦʙ ʠʭ ʦʩʪʨʦʚʦʜʫʞʥʦʡ ʧʨʠʨʦʜʝ. ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ 

ʠʭ ʚʦʟʨʘʩʪʘ, ʪʦ ʦʥʠ, ʢʘʢ ʠ ʟʘʜʫʛʦʚʳʝ ʚʫʣʢʘʥʠʪʳ, ʨʘʥʴʰʝ 

(çʉʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʝé, ʪ.1, 1982; çɼʦʢʝʤʙʨʠʡ ʉʨʝʜʥʝʡ ɸʟʠʠè, 1982; ʠ 

ʜʨ.) ʜʘʪʠʨʦʚʘʣʠʩʴ ʧʦʟʜʥʠʤ ʨʠʬʝʝʤ (ʙʝʣʴʪʝʧʰʠʥʩʢʘʷ, ʘʰʫʪʫʨʫʢʩʢʘʷ ʪʦʣʱʠ), 

ʠʣʠ ʫʩʣʦʚʥʦ ʨʘʥʥʠʤ ʢʝʤʙʨʠʝʤ (ʪʫʨʛʝʥʴʘʢʩʫʡʩʢʘʷ ʪʦʣʱʠ). ʆʜʥʘʢʦ ʵʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʚʦʟʨʘʩʪʝ ʙʳʣʠ ʦʩʥʦʚʘʥʳ ʥʘ ʦʙʱʠʭ ʨʘʩʩʫʞʜʝʥʠʷʭ. ʅʦ ʫʞʝ ʚ 

ʢʦʥʮʝ 80-ʭ ï 90-ʭ ʛʛ. ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦ ʧʨʦʝʢʪʘʤ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʧʦʣʠʛʦʥʘ, ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʜʦʠʟʫʯʝʥʠʷ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʪʦʣʱʘʭ ʙʳʣʠ 

ʩʦʙʨʘʥʳ ʠ ʦʧʨʝʜʝʣʝʥʳ ʤʠʢʨʦʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʝ ʦʩʪʘʪʢʠ. 

ʊʘʢ ʚ ʢʨʝʤʥʷʭ ʠʟ ʙʝʣʴʪʝʧʰʠʥʩʢʦʡ ʙʘʟʘʣʴʪʦʚʦʡ ʪʦʣʱʠ, ʥʘʯʠʥʘʶʱʝʡ 

ʚʠʜʠʤʳʡ ʨʘʟʨʝʟ, ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʤʠʢʨʦʩʢʣʝʨʳ ʢʨʝʤʥʠʩʪʳʭ ʛʫʙʦʢ 

Protospongia sp. (ʦʧʨ. ɹ.ʄ.ʉʘʜʨʘʩʣʘʤʦʚʘ), ʠʟʚʝʩʪʥʳʝ ʩ ʨʘʥʥʝʛʦ ʢʝʤʙʨʠʷ 

(ɺʘʩʠʣʴʝʚ, 1983). ʕʪʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʪʘʢʠʝ ʞʝ ʦʩʪʘʪʢʠ ʛʫʙʦʢ, ʘ ʪʘʢʞʝ 

ʨʘʜʠʦʣʷʨʠʡ Inanigutta sp. indet, ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʢʨʝʤʥʷʭ ʩʨʝʜʠ 

ʚʫʣʢʘʥʠʪʦʚ ʪʫʨʛʝʥʴʘʢʩʫʡʩʢʦʡ ʠ ʘʰʫʪʫʨʫʢʩʢʦʡ ʪʦʣʱ. ʅʦ ʥʘʠʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ ʩʦʙʨʘʥʳ ʠ ʦʧʨʝʜʝʣʝʥʳ ʚ ʪʝʯʘʨʩʢʦʡ 

ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʙʣʦʤʦʯʥʦʡ ʪʦʣʱʝ ʩ ʧʨʦʩʣʦʷʤʠ ʢʘʨʙʦʥʘʪʦʚ, ʟʘʚʝʨʰʘʶʱʝʡ 

ʦʩʪʨʦʚʦʜʫʞʥʳʡ ʨʘʟʨʝʟ (ʄʠʢʦʣʘʡʯʫʢ ʠ ʜʨ., 1998; ʍʝʨʘʩʢʦʚʘ ʠ ʜʨ., 1998). 

ɿʜʝʩʴ ʚ ʢʘʣʴʢʘʨʝʥʠʪʘʭ ʫʩʪʘʥʦʚʣʝʥʳ ʭʠʦʣʠʪʳ Microcornus parvulus Mamb., M. 
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talassicus Mamb., ʭʠʦʣʠʪʝʣʴʤʠʥʪʳ Hyolithellus vladimirovae cf. Miss., 

Torellella grandis Meshk.; ʛʘʩʪʨʦʧʦʜʳ ʠ ʨʦʩʪʨʦʢʦʥʭʦʚʳʝ ʤʦʣʶʩʢʠ 

Yochelcionella conformis recta Miss., Mellopegma cf. georgiensis Runn. et Jell, 

Pelagella lorenci Kob.; ʧʨʦʪʦʢʦʥʦʜʦʥʪʳ Amphigeisina renae Mamb. et Miss. 

Hercina bisulcata Mull ., Proconodontus sp.; ʪʨʠʣʦʙʠʪʳ Olenoides; ʙʝʟʟʘʤʢʦʚʳʝ 

ʙʨʘʭʠʦʧʦʜʳ Paleoschmidtites sp., Eotella sp., Linnarsonia sp., Micromitra sp., 

Canalilatus sp. ʇʦ ʟʘʢʣʶʯʝʥʠʶ ʦʧʨʝʜʝʣʷʚʰʠʭ ʧʘʣʝʦʥʪʦʣʦʛʦʚ (ɸ.ʄ.ʄʘʤʙʝʪʦʚ, 

ɻ.ʊ.ʋʰʘʪʠʥʩʢʘʷ, ʇ.ʇ.ʄʠʩʶʩ, ɻ.ʍ.ɽʨʛʘʣʠʝʚ) ʵʪʦʪ ʥʘʙʦʨ ʦʢʘʤʝʥʝʣʦʩʪʝʡ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ ʨʘʥʥʠʡ ʢʝʤʙʨʠʡ, ʙʦʪʦʤʩʢʠʡ ʚʝʢ ï 

ʩʨʝʜʥʠʡ ʢʝʤʙʨʠʡ. ʅʘʣʝʛʘʥʠʝ ʩ ʨʘʟʤʳʚʦʤ ʠ ʥʝʩʦʛʣʘʩʠʝʤ ʥʘ ʵʪʠ ʪʦʣʱʠ 

ʘʨʝʥʠʛʩʢʦ-ʩʨʝʜʥʝʦʨʜʦʚʠʢʩʢʠʭ ʦʪʣʦʞʝʥʠʡ (ʜʞʦʣʜʞʠʣʛʠʥʩʢʘʷ ʩʚʠʪʘ) ʚ 

ʧʨʠʥʮʠʧʝ ʧʦʟʚʦʣʷʝʪ çʧʦʚʳʩʠʪʴè ʚʝʨʭʥʠʡ ʚʨʝʤʝʥʥʦʡ ʨʫʙʝʞ ʥʘʢʦʧʣʝʥʠʷ ʵʪʠʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʧʦ ʪʨʝʤʘʜʦʢʩʢʠʡ ʚʝʢ ʨʘʥʥʝʛʦ ʦʨʜʦʚʠʢʘ. 

ʀʟ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ çʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭè ʨʘʟʥʦʛʣʘʩʠʡ ʩʣʝʜʫʝʪ ʪʘʢʞʝ 

ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʝʱʝ ʥʘ ʦʜʥʦ. ʕʪʦ ï ʚʦʟʨʘʩʪ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʭ 

ʦʪʣʦʞʝʥʠʡ (ʢʘʨʘʜʞʦʨʛʠʥʩʢʘʷ, ʢʦʪʫʜʞʘʥʩʢʘʷ, ʪʘʰʪʘʤʙʝʢʪʦʨʩʢʘʷ ʩʚʠʪʳ ʠ ʠʭ 

ʘʥʘʣʦʛʠ), ʢʦʪʦʨʳʝ ʧʦ ʩʚʦʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʦʪʥʝʩʝʥʳ ʤʥʦʡ ʢ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤ ʢʦʤʧʣʝʢʩʘʤ ʟʘʜʫʛʦʚʦʛʦ ʠ ʧʨʝʜʜʫʛʦʚʦʛʦ ʙʘʩʩʝʡʥʦʚ, 

ʩʦʧʨʦʚʦʞʜʘʚʰʠʭ ʵʥʩʠʤʘʪʠʯʝʩʢʫʶ ʦʩʪʨʦʚʥʫʶ ʜʫʛʫ (ʩʤ. ʩʣʝʜ. ʛʣʘʚʫ) ʠ 

ʠʤʝʶʱʠʝ ʪʘʢʞʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʠ ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʫʶ ʩʚʷʟʴ ʩ ʟʘʜʫʛʦʚʳʤʠ 

ʙʘʟʘʣʴʪʘʤʠ. ɽʱʝ ʥʝʜʘʚʥʦ (çʉʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʝéè, ʪ.1, 1982; ʠ ʜʨ.) 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʠʭ ʚʦʟʨʘʩʪʥʦʤ ʧʦʣʦʞʝʥʠʠ ʦʩʥʦʚʳʚʘʣʦʩʴ ʥʘ ʩʙʦʨʘʭ 

ʬʘʫʥʠʩʪʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʠʟʚʝʩʪʥʷʢʦʚʳʭ çʨʠʬʘʭè. ʆʜʥʘʢʦ 

ʤʥʦʶ ʠ ʜʨʫʛʠʤʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ (ɻʝʩʴ, 1980; ʄʘʢʩʫʤʦʚʘ, 1987), ʯʪʦ ʵʪʠ 

çʨʠʬʳè ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʣʠʩʪʦʣʠʪʳ ʠ ʦʣʠʩʪʦʧʣʘʢʠ, 

ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʝ ʚ ʥʝʩʢʦʣʴʢʦ ʛʦʨʠʟʦʥʪʦʚ ʩʨʝʜʠ ʪʫʨʙʠʜʠʪʦʚ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʨʝʤʷ ʥʘʢʦʧʣʝʥʠʷ ʧʦʩʣʝʜʥʠʭ ʥʝ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ 

ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʦʩʪʘʪʢʘʤʠ ʚ ʦʣʠʩʪʦʣʠʪʘʭ, ʘ ʜʣʷ ʥʘʜʝʞʥʦʡ ʜʘʪʠʨʦʚʢʠ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʪʨʝʙʫʶʪʩʷ ʧʦʠʩʢ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʬʦʩʩʠʣʠʡ ʚ ʤʘʪʨʠʢʩʝ, 

ʚʤʝʱʘʶʱʝʤ ʦʣʠʩʪʦʣʠʪʳ. ʄʥʦʡ ʫʞʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ (ɻʝʩʴ, 1980), ʯʪʦ ʚʦʟʨʘʩʪ 
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ʤʘʪʨʠʢʩʘ çʦʪʩʪʘʝʪè ʦʪ ʜʘʪʠʨʦʚʢʠ ʦʣʠʩʪʦʣʠʪʦʚ (çʨʠʬʦʚè): ʚ ʥʝʤ ʙʳʣʠ 

ʚʩʪʨʝʯʝʥʳ ʪʨʠʣʦʙʠʪʳ Hysterolenus ʧʦʟʜʥʝʢʝʤʙʨʠʡʩʢʦ-ʪʨʝʤʘʜʦʢʩʢʦʛʦ ʦʙʣʠʢʘ, 

ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʣʠʩʪʦʣʠʪʳ ʟʘʢʣʶʯʘʣʠ ʙʦʣʝʝ ʜʨʝʚʥʠʝ ʪʨʠʣʦʙʠʪʳ. ɺ 

ʜʘʣʴʥʝʡʰʝʤ (ʄʘʢʩʫʤʦʚʘ ʠ ʜʨ., 1988; ʍʝʨʘʩʢʦʚʘ ʠ ʜʨ., 1997; ʄʠʢʦʣʘʡʯʫʢ ʠ 

ʜʨ., 1997) ʚ ʤʘʪʨʠʢʩʝ ʦʣʠʩʪʦʩʪʨʦʤʦʚ, ʘ ʪʘʢʞʝ ʠ ʚ çʙʝʟʦʣʠʩʪʦʣʠʪʦʚʳʭè 

ʢʘʨʙʦʥʘʪʥʦ-ʫʛʣʝʨʦʜʠʩʪʳʭ, ʪʫʬʦʩʠʣʠʮʠʪʦʚʳʭ ʠ ʛʨʘʫʚʘʢʢʦʚʳʭ ʪʫʨʙʠʜʠʪʘʭ 

ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ (ʦʧʨ. ɺ.ʇ.ʏʝʨʥʳʰʫʢʘ, ʉ.ɺ.ɼʫʙʠʥʠʥʦʡ) ʜʝʪʨʠʪ 

ʙʝʟʟʘʤʢʦʚʳʭ ʙʨʘʭʠʦʧʦʜ (ɭ3), ʦʩʪʘʪʢʠ ʢʦʥʦʜʦʥʪʦʚ Prooneotodus gallatini (ɭ3-

ʆ1tr), Westergaardodina sp., Furnishina sp. (ɭ3), ʘ ʪʘʢʞʝ Oistodus parallelus 

Pander, Drepanodus proteus Lind., Scolopodus aff. guadraplicatus (Br. et M.), 

Acodus sp., Cordilodus sp. ʪʨʝʤʘʜʦʢʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ʂʨʦʤʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʢʦʥʦʜʦʥʪʦʚ, ʚ ʪʫʬʦʢʨʝʤʥʠʩʪʳʭ ʦʪʣʦʞʝʥʠʷʭ ʢʘʨʘʜʞʦʨʛʠʥʩʢʦʡ  ʩʚʠʪʳ 

ʩʦʙʨʘʥʳ ʧʦʟʜʥʝʢʝʤʙʨʠʡʩʢʦ-ʪʨʝʤʘʜʦʢʩʢʠʝ ʨʘʜʠʦʣʷʨʠʠ, ʩʧʠʢʫʣʳ ʛʫʙʦʢ ʠ 

ʘʢʨʠʪʘʨʭʠ (ʦʧʨ. ʈ.ʅ.ʆʛʫʨʮʦʚʦʡ). ʆʥʠ ʞʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʪʘʰʪʘʤʙʝʢʪʦʨʩʢʦʡ ʠ 

ʜʨ. ʩʚʠʪʘʭ. ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʦʪʣʦʞʝʥʠʷ ʩ ʨʘʟʤʳʚʦʤ ʠ ʥʝʩʦʛʣʘʩʠʝʤ 

ʧʦʢʨʳʚʘʶʪʩʷ ʘʨʝʥʠʛʩʢʦ-ʩʨʝʜʥʝʦʨʜʦʚʠʢʩʢʠʤ ʬʣʠʰʝʤ, ʯʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

çʟʘʢʨʝʧʣʷʝʪè ʠʭ ʚʝʨʭʥʠʡ ʚʦʟʨʘʩʪʥʦʡ ʨʫʙʝʞ. 

ʆʙʦʩʥʦʚʘʥʠʝ ʚʦʟʨʘʩʪʘ ʩʧʨʝʜʠʥʛʦʚʳʭ ʦʢʝʘʥʠʯʝʩʢʠʭ ʙʘʟʘʣʴʪʦʚ ʠ 

ʩʦʧʨʦʚʦʞʜʘʚʰʠʭ ʠʭ ʦʪʣʦʞʝʥʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʟʘʪʨʫʜʥʝʥʦ ʠʟ-ʟʘ 

ʬʨʘʛʤʝʥʪʘʨʥʦʩʪʠ ʠʭ ʘʣʣʦʭʪʦʥʦʚ, ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʚ ʧʨʝʜʝʣʘʭ ʉʨʝʜʠʥʥʦʛʦ ʠ 

ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʉʝʚʝʨʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ. ʆʩʪʘʥʮʳ ʤʝʪʘʙʘʟʘʣʴʪʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʩ ʧʨʦʩʣʦʷʤʠ ʘʧʦʢʨʝʤʥʠʩʪʳʭ ʢʚʘʨʮʠʪʦʚ ʠ ʠʟʚʝʩʪʥʷʢʦʚ ʚ ʉʨʝʜʠʥʥʦʤ ʊʷʥʴ-

ʐʘʥʝ ʚ ʏʘʪʢʘʣʴʩʢʦʤ ʭʨʝʙʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʝʣʝʥʦʩʣʘʥʮʝʚʦʡ ʢʘʨʘʪʝʨʝʢʩʢʦʡ 

ʪʦʣɦʝʡ ʩ ʧʦʩʪʝʧʝʥʥʳʤ ʥʘʨʘʱʠʚʘʥʠʝʤ ʝʝ ʨʘʟʨʝʟʘ ʙʘʟʘʣʴʪʦʚʦ-ʢʨʝʤʥʠʩʪʦ-

ʩʣʘʥʮʝʚʦʡ ʯʘʪʢʘʣʴʩʢʦʡ ʠ ʧʦʢʨʳʚʘʶʱʝʡ ʝʝ ʯʘʥʘʯʩʢʦʡ ʩʚʠʪʦʡ ʢʨʝʤʥʠʩʪʳʭ 

ʷʰʤʦʚʠʜʥʳʭ ʩʣʘʥʮʝʚ ʩ ʨʝʜʢʠʤʠ ʧʦʢʨʦʚʘʤʠ ʙʘʟʘʣʴʪʦʚ (ɽ.ʍʨʠʩʪʦʚ, ʀʚʘʥʦʚ ʠ 

ʜʨ., 1999). 

ɼʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ (çʉʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʝéè, ʪ.1, 1982) 

ʢʘʨʘʪʝʨʝʢʩʢʘʷ ʪʦʣʱʘ ʧʦ çʤʝʪʘʤʦʨʬʠʯʝʩʢʠʤè ʧʨʠʟʥʘʢʘʤ ʩʯʠʪʘʣʘʩʴ 

ʨʠʬʝʡʩʢʦʡ. ʆʜʥʘʢʦ ʫʧʦʤʷʥʫʪʳʝ ʚʳʰʝ ʘʚʪʦʨʳ ʫʩʪʘʥʦʚʠʣʠ ʧʦʩʪʝʧʝʥʥʦʝ 



 

 

38 

ʩʥʠʞʝʥʠʝ ʩʪʝʧʝʥʠ ʤʝʪʘʤʦʨʬʠʟʤʘ ʦʪ ʘʧʦʙʘʟʘʣʴʪʦʚʳʭ ʜʠʥʘʤʦʩʣʘʥʮʝʚ 

ʢʘʨʘʪʝʨʝʢʩʢʦʡ ʩʚʠʪʳ ʢ ʙʘʟʘʣʴʪʦʚʦ-ʢʨʝʤʥʠʩʪʦ-ʩʣʘʥʮʝʚʦʡ ʯʘʪʢʘʣʴʩʦʡ ʩʚʠʪʝ. ɺ 

ʢʨʝʤʥʠʩʪʳʭ ʘʣʝʚʨʦʣʠʪʘʭ ʦʥʠ ʦʙʥʘʨʫʞʠʣʠ ʢʦʤʧʣʝʢʩ ʢʦʥʦʜʦʥʪʦʚ 

çʛʣʫʙʦʢʦʚʦʜʥʦʡè ʘʩʩʦʮʠʘʮʠʠ Drepanoistodus sp., Paracordylodus sp., Periodon 

cf. aculeatus (Hadding) ʠ ʜʨ., ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʘʨʝʥʠʛʘ ï ʥʘʯʘʣʘ ʩʨʝʜʥʝʛʦ 

ʦʨʜʦʚʠʢʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʯʘʥʘʯʩʢʦʡ ʩʚʠʪʝ ʠʤʠ ʫʩʪʘʥʦʚʣʝʥʳ ʦʨʜʦʚʠʢʩʢʠʝ 

ʨʘʜʠʦʣʷʨʠʠ. ʋʯʠʪʳʚʘʷ ʥʝʩʦʛʣʘʩʥʦʝ ʥʘʣʝʛʘʥʠʝ ʥʘ ʨʘʟʣʠʯʥʳʝ ʯʘʩʪʠ ʨʘʟʨʝʟʘ 

ʵʪʦʛʦ ʬʨʘʛʤʝʥʪʘ ʦʢʝʘʥʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚʝʨʭʥʝʦʨʜʦʚʠʢʩʢʦʡ ʤʦʣʘʩʩʳ 

ʥʝʦʘʚʪʦʭʪʦʥʘ (ʩʤ. ʛʣʘʚʫ 3), ʧʨʠʭʦʜʠʤ ʢ ʚʳʚʦʜʫ ʦ ʝʛʦ ʩʨʝʜʥʝʦʨʜʦʚʠʢʩʢʦʡ 

ʚʝʨʭʥʝʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʘʥʠʮʝ. ʅʠʞʥʠʡ ʨʫʙʝʞ ʢʘʨʘʪʝʨʝʢʩʢʦʡ ʪʦʣʱʠ, ʩ ʫʯʝʪʦʤ 

ʝʝ ʧʦʩʪʝʧʝʥʥʦʛʦ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʝʨʝʭʦʜʘ ʚ ʘʨʝʥʠʛʩʢʦ-ʩʨʝʜʥʝʦʨʜʦʚʠʢʩʢʫʶ 

ʯʘʪʢʘʣʴʩʢʫʶ ʩʚʠʪʫ, ʤʦʞʝʪ ʙʳʪʴ ʧʦʥʠʞʝʥ ʜʦ ʢʝʤʙʨʠʷ-ʪʨʝʤʘʜʦʢʘ. ʕʪʦʪ ʚʳʚʦʜ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʥʘʣʠʯʠʝʤ ʢʝʤʙʨʠʡʩʢʠʭ ʭʠʦʣʠʪʦʚ ʚ ʧʨʦʩʣʦʷʭ ʠʟʚʝʩʪʥʷʢʦʚ 

ʩʨʝʜʠ ʘʧʦʙʘʟʘʣʴʪʦʚʳʭ ʟʝʣʝʥʳʭ ʜʠʥʘʤʦʩʣʘʥʮʝʚ ʢʦʥʛʫʨʪʦʙʠʥʩʢʦʡ ʪʦʣʱʠ ʚ 

ʩʝʚʝʨʥʳʭ ʦʪʨʦʛʘʭ ʌʝʨʛʘʥʩʢʦʛʦ ʭʨʝʙʪʘ (ʧʦ ʥʝʦʧʫʙʣʠʢʦʚʘʥʥʳʤ ʜʘʥʥʳʤ 

ʉ.ɽ.ʍʨʠʩʪʦʚʘ), ʠʤʝʶʱʝʡ ʧʦʣʥʦʝ ʩʭʦʜʩʪʚʦ ʩ ʢʘʨʘʪʝʨʝʢʩʢʦʡ ʪʦʣʱʝʡ. 

ʌʨʘʛʤʝʥʪʳ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʝʡ ʦʬʠʦʣʠʪʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʧʨʝʜʠʥʛʦʚʦʛʦ 

ʪʠʧʘ ʠʟ ɾʘʣʘʠʨ-ʀʣʠʡʩʢʦʛʦ ʦʢʝʘʥʠʯʝʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʚ ʘʣʣʦʭʪʦʥʥʦʤ ʟʘʣʝʛʘʥʠʠ 

ʥʘ ʉʝʚʦʨʦ-ʊʷʥʴ-ʰʘʥʴʩʢʦʤ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ɿʘʠʣʠʡʩʢʦʤ 

ʭʨʝʙʪʝ ʠ ʚ ʭʨ.ʂʫʥʛʝʡ-ɸʣʘʪʦʦ (ʩʤ. ʛʣʘʚʫ 3). ʀʟ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʢ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʙʘʟʘʣʴʪʳ ʩ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʧʨʦʩʣʦʷʤʠ 

ʢʨʝʤʥʝʡ ʠ ʠʟʚʝʩʪʥʷʢʦʚ (ʘʢʩʘʡʩʢʘʷ, ʠʯʢʝʩʫʡʩʢʘʷ ʠ ʢʫʨʩʘʡʩʢʘʷ ʪʦʣʱʠ) ʠ 

ʬʪʘʥʠʪʳ-ʨʘʜʠʦʣʷʨʠʪʳ ʞʠʣʳʩʧʘʡʩʢʦʡ ʪʦʣʱʠ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ 

ʣʠʪʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʝʜʠʥʠʮ, ʢʘʢ ʠ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚʳʰʝ, ʩʦʛʣʘʩʥʦ 

ʦʙʱʝʛʝʦʣʦʛʠʯʝʩʢʠʤ ʠ ʩʪʨʫʢʪʫʨʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʜʘʪʠʨʦʚʘʣʠʩʴ ʠʣʠ 

ʧʦʟʜʥʠʤ ʨʠʬʝʝʤ (ʥʘʧʨʠʤʝʨ, ʠʯʢʝʩʫʡʩʢʘʷ ʪʦʣʱʘ) ʠʣʠ çʚʚʦʜʠʣʠʩʴè ʚ ʩʦʩʪʘʚ 

ʜʨʫʛʠʭ ʪʦʣʱ ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʠʤʝʶʱʠʭ ʠʥʳʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʥʘʧʨʠʤʝʨ, ʚ ʜʞʘʤʙʫʣʴʩʢʫʶ ʩʚʠʪʫ ʥʘ ʩʝʚʝʨʥʦʤ ʩʢʣʦʥʝ 

ɿʘʠʣʠʡʩʢʦʛʦ ʭʨʝʙʪʘ ʠ ʚ ʭʨ. ʂʳʥʜʳʢʪʘʩ). ʆʜʥʘʢʦ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʜʦʠʟʫʯʝʥʠʝ 

ʵʪʦʛʦ ʨʝʛʠʦʥʘ ʠ ʜʨʫʛʠʝ ʪʝʤʘʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʧʨʠʡʪʠ ʢ 
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ʥʦʚʦʤʫ ʩʦʚʨʝʤʝʥʥʦʤʫ ʚʘʨʠʘʥʪʫ ʩʪʨʘʪʠʛʨʘʬʠʠ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʦʬʠʦʣʠʪʦʚʦʡ ʘʩʩʦʮʠʘʮʠʠ. ʊʘʢ ɸ.ɺ.ɸʚʜʝʝʚʳʤ (ɸʚʜʝʝʚ, 

ʂʦʚʘʣʝʚ, 1989) ʚ ʧʨʦʩʣʦʷʭ ʢʨʝʤʥʝʡ ʩʨʝʜʠ ʙʘʟʘʣʴʪʦʚ ʘʢʩʘʡʩʢʦʡ ʪʦʣʱʠ 

ʫʩʪʘʥʦʚʣʝʥʳ ʢʝʤʙʨʠʡʩʢʠʝ ʭʠʦʣʠʪʳ ʠ ʨʝʜʢʠʝ ʩʧʠʢʫʣʳ ʛʫʙʦʢ. ɺ 

ʢʚʘʨʮʠʪʠʟʠʨʦʚʘʥʥʳʭ ʬʪʘʥʠʪʘʭ-ʩʧʦʥʛʦʣʠʪʘʭ, ʟʘʣʝʛʘʶʱʠʭ ʚʳʰʝ ʙʘʟʘʣʴʪʦʚ, ʠʤ 

ʞʝ ʦʙʥʘʨʫʞʝʥʳ ʢʦʥʦʜʦʥʪʳ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʃ.ʉ.ʊʠʤʦʬʝʝʚʘ ʦʧʠʩʘʣʘ 

ʩʣʝʜʫʶʱʠʝ ʬʦʨʤʳ: Cordylodus angulatus Pander, C. rotundatus Pander, 

Drepanodus pristinus Viyra., ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʪʨʝʤʘʜʦʢʩʢʦʛʦ ʷʨʫʩʘ ʥʠʞʥʝʛʦ 

ʦʨʜʦʚʠʢʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʚʦʣʴʥʦ ʦʧʨʝʜʝʣʝʥʥʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʢʝʤʙʨʠʡʩʢʦ-ʪʨʝʤʘʜʦʢʩʢʠʡ ʚʦʟʨʘʩʪ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʦʡ ʯʘʩʪʠ ʦʙʩʫʞʜʘʝʤʳʭ 

ʦʬʠʦʣʠʪʦʚ. ʀʭ ʚʝʨʭʥʠʡ ʚʦʟʨʘʩʪʥʦʡ ʨʫʙʝʞ ʬʠʢʩʠʨʫʝʪʩʷ ʪʘʢʞʝ ʥʝʩʦʛʣʘʩʥʳʤ 

ʥʘʣʝʛʘʥʠʝʤ ʘʨʝʥʠʛʩʢʦ-ʩʨʝʜʥʝʦʨʜʦʚʠʢʩʢʛʦ ʬʣʠʰʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʚ ʩʚʦʝʤ 

ʙʘʟʘʣʴʥʦʤ ʛʦʨʠʟʦʥʪʝ ʦʙʣʦʤʢʠ ʢʨʝʤʥʝʡ ʩ ʢʦʥʦʜʦʥʪʘʤʠ ʪʨʝʤʘʜʦʢʘ. 

ɽʱʝ ʦʜʥʦ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʬʨʘʛʤʝʥʪʦʚ ʦʬʠʦʣʠʪʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʦʙʜʫʮʠʨʦʚʘʥʥʳʭ ʠʟ ɾʘʣʘʠʨ-

ʀʣʠʡʩʢʦʛʦ ʦʢʝʘʥʠʯʝʩʢʦʛʦ ʙʘʩʩʝʡʥʘ, ʧʦʩʪʫʧʠʣʦ ʠʟ ʨʘʡʦʥʘ ʶʞʥʦʛʦ ʩʢʣʦʥʘ 

ɿʘʠʣʠʡʩʢʦʛʦ ʭʨʝʙʪʘ ʠ ʭʨ. ʂʫʥʛʝʡ-ɸʣʘʪʦʦ. ɿʜʝʩʴ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʠ 

ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʜʦʠʟʫʯʝʥʠʠ ʤʘʩʰʪʘʙʘ 1:50000 ʚ ʧʨʦʩʣʦʷʭ ʢʨʝʤʥʝʡ, 

ʠʟʚʝʩʪʥʷʢʦʚ ʩʨʝʜʠ ʙʘʟʘʣʴʪʦʚʦʛʦ ʨʘʟʨʝʟʘ çʨʠʬʝʡʩʢʦʡè ʠʯʢʝʩʫʡʩʢʦʡ ʪʦʣʱʠ 

ɸ.ʄ.ʄʘʤʙʝʪʦʚʳʤ ʦʙʥʘʨʫʞʝʥʳ ʠ ʦʧʨʝʜʝʣʝʥʳ ʪʨʫʙʢʠ ʧʨʦʙʣʝʤʘʪʠʢ 

Cylindrochites cf. daizhuangriensis Liu, C. sp., ʩʧʠʢʫʣʳ ʛʫʙʦʢ Hexactinelida, 

ʙʝʟʟʘʤʢʦʚʳʝ ʙʨʘʭʠʦʧʦʜʳ ʠ ʦʙʣʦʤʢʠ ʪʨʠʣʦʙʠʪʦʚ. ʇʦ ʤʥʝʥʠʶ ʵʪʦʛʦ 

ʧʘʣʝʦʥʪʦʣʦʛʘ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʬʦʨʤʳ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʧʦʟʜʥʝʛʦ ʢʝʤʙʨʠʷ-

ʨʘʥʥʝʛʦ ʦʨʜʦʚʠʢʘ. ʆʜʥʘʢʦ ʥʠʞʥʠʡ ʚʦʟʨʘʩʪʥʦʡ ʨʫʙʝʞ ʙʘʟʘʣʴʪʦʚ ʠʯʢʝʩʫʡʩʢʦʡ 

ʩʚʠʪʳ ʝʱʝ ʥʝ ʷʩʝʥ. ʉʚʝʨʭʫ ʞʝ ʦʥʘ ʩ ʨʘʟʤʳʚʦʤ ʧʦʢʨʳʚʘʝʪʩʷ ʘʨʝʥʠʛʩʢʠʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʧʦʣʥʝʥʥʳʡ ʘʥʘʣʠʟ ʥʦʚʦʛʦ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʠʟʣʦʞʝʥʥʦʛʦ ʚʳʰʝ, ʚʩʢʨʳʚʘʝʪ ʥʝʜʦʩʪʘʪʦʯʥʫʶ 

ʩʪʨʦʛʦʩʪʴ ʠʩʭʦʜʥʳʭ ʧʦʣʦʞʝʥʠʡ çʢʣʘʩʩʠʯʝʩʢʠʭè ʩʭʝʤ ʩʪʨʘʪʠʛʨʘʬʠʠ 

ʜʦʚʝʨʭʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʉʝʚʝʨʥʦʛʦ ʠ ʉʨʝʜʠʥʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ. ʉ ʝʛʦ 
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ʧʦʤʦʱʴʶ ʧʨʦʠʟʚʝʜʝʥʘ çʧʝʨʝʜʘʪʠʨʦʚʢʘè ʙʦʣʴʰʠʥʩʪʚʘ ʜʦʢʝʤʙʨʠʡʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ ʚ ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʠʝ. ʇʨʠ ʵʪʦʤ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʜʦʩʪʦʚʝʨʥʦʩʪʴ 

ʚʳʜʝʣʝʥʠʷ ʧʨʦʪʝʨʦʟʦʡʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʧʨʠ ʧʦʤʦʱʠ ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ 

ʤʝʪʦʜʘ (ʤʠʢʨʦʬʠʪʦʣʠʪʳ, ʩʪʨʦʤʘʪʦʣʠʪʳ) ʥʝʥʘʜʝʞʥʘ. ʅʦʚʳʝ 

ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʧʦʜʪʚʝʨʜʠʣʠ ʧʦʷʚʠʚʰʠʝʩʷ ʥʘʙʣʶʜʝʥʠʷ ʥʝ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ, ʘ ʘʣʣʦʭʪʦʥʥʦʛʦ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ, ʯʝʨʝʜʦʚʘʥʠʷ ʠ 

ʩʠʥʭʨʦʥʥʦʩʪʴ ʨʷʜʘ ʪʦʣʱ, ʧʨʠʥʘʜʣʝʞʘʚʰʠʭ ʨʝʟʢʦ ʨʘʟʣʠʯʥʳʤ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤ ʢʦʤʧʣʝʢʩʘʤ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʢʨʫʧʥʳʭ 

ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʚʘʨʠʘʮʠʷʭ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʠ ʚʫʣʢʘʥʠʟʤʘ ʧʦ ʣʘʪʝʨʘʣʠ ʠ 

ʧʦʩʣʝʜʫʶʱʠʭ ʟʥʘʯʠʪʝʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʝʨʝʤʝʱʝʥʠʷʭ. ɺʩʝ ʵʪʦ ʠʤʝʝʪ 

ʚʝʩʦʤʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʘʩʢʨʳʪʠʷ ʚʘʞʥʝʡʰʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʢʘʣʝʜʦʥʩʢʦʛʦ ʦʨʦʛʝʥʘ 

ʊʷʥʴ-ʐʘʥʷ. 
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ɻʣʘʚʘ 3 ɻʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʠ ʪʝʨʨʝʡʥʦʚʘʷ 

ʩʪʨʫʢʪʫʨʘ ʢʘʣʝʜʦʥʠʜ ʊʷʥʴ-ʐʘʥʷ 

 

ʅʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʠ ʘʢʪʫʘʣʠʩʪʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ ʚ ʢʘʣʝʜʦʥʠʜʘʭ ʊʷʥʴ-ʐʘʥʷ ʤʥʦʶ ʚʳʜʝʣʷʶʪʩʷ ʥʝʩʢʦʣʴʢʦ 

ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ, ʧʘʣʝʦʦʢʝʘʥʠʯʝʩʢʠʭ ʠ ʦʩʪʨʦʚʦʜʫʞʥʦ-ʢʨʘʝʚʦʤʦʨʩʢʠʭ 

ʘʚʪʦʭʪʦʥʥʳʭ ʠ ʘʣʣʦʭʪʦʥʥʳʭ ʪʝʨʨʝʡʥʦʚ
*
, ʘ ʪʘʢʞʝ çʩʰʠʚʘʶʱʠʝè ʠ 

ʧʦʢʨʳʚʘʶʱʠʝ ʦʙʲʝʜʠʥʠʚʰʠʝʩʷ ʪʝʨʨʝʡʥʳ ʥʝʦʘʚʪʦʭʪʦʥʥʳʝ ʢʦʤʧʣʝʢʩʳ 

ʠʟʚʝʨʞʝʥʥʳʭ ʠ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ. ʊʝʨʨʝʡʥʳ ʦʛʨʘʥʠʯʝʥʳ 

ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʠʤʠ ʰʦʚʥʳʤʠ ʟʦʥʘʤʠ (ʩʫʪʫʨʘʤʠ), ʠʣʠ ʢʨʫʧʥʳʤʠ ʥʘʜʚʠʛʘʤʠ, 

ʠ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʚ ʩʣʦʞʥʳʡ ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʢʦʣʣʘʞ (ʤʦʟʘʠʢʫ), 

ʩʬʦʨʤʠʨʦʚʘʚʰʠʡʩʷ ʢʘʢ ʘʢʢʨʝʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʢ ʢʦʥʮʫ ʦʨʜʦʚʠʢʘ-ʩʠʣʫʨʝ. 

 ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʵʪʠʭ ʪʝʨʨʝʡʥʦʚ ʧʝʨʝʢʨʳʪʘ 

ʚʝʨʭʥʝʧʘʣʝʦʟʦʡʩʢʠʤʠ-ʤʝʟʦʢʘʡʥʦʟʦʡʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʠ ʥʘʨʫʰʝʥʘ 

ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʠʤʠ ʠ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʜʠʟʲʶʥʢʪʠʚʥʳʤʠ ʜʠʩʣʦʢʘʮʠʷʤʠ, 

ʧʦʵʪʦʤʫ ʭʘʨʘʢʪʝʨ ʩʪʨʦʝʥʠʷ ʪʝʨʨʝʡʥʦʚ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ ʧʫʪʝʤ 

ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʠʭ ʦʪʜʝʣʴʥʳʭ ʦʙʥʘʞʘʶʱʠʭʩʷ ʬʨʘʛʤʝʥʪʦʚ, ʠʤʝʶʱʠʭ ʯʘʱʝ 

ʚʩʝʛʦ ʚʪʦʨʠʯʥʳʝ ʛʨʘʥʠʮʳ. 

                                                           
* ʊʝʨʨʝʡʥʦʤ ʚ ʧʦʥʠʤʘʥʠʠ ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʦʚ ʵʪʦʛʦ ʪʝʨʤʠʥʘ (Jones et 

al,1983; Glossarʫ of geologʫ, 1987; ʠ ʜʨ.) ʷʚʣʷʝʪʩʷ ʦʛʨʘʥʠʯʝʥʥʦʝ ʨʘʟʣʦʤʘʤʠ 

ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʪʝʣʦ (ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʝʜʠʥʠʮʘ) ʨʝʛʠʦʥʘʣʴʥʦʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʩʪʦʨʠʝʡ, ʦʪʣʠʯʘʶʱʝʡʩʷ ʦʪ ʪʘʢʦʚʦʡ 

ʩʤʝʞʥʳʭ ʪʝʨʨʝʡʥʦʚ. ʕʪʦʪ ʪʝʨʤʠʥ ʦʟʥʘʯʘʝʪ ʪʦ, ʯʪʦ ʢʘʞʜʳʡ ʪʝʨʨʝʡʥ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʚʦʟʨʘʩʪʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʝʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ. 

 ʇʦʜ ʪʝʨʤʠʥʦʤ çʛʝʦʜʠʥʘʤʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩè ʧʦʥʠʤʘʝʪʩʷ 

ʝʩʪʝʩʪʚʝʥʥʘʷ ʘʩʩʦʮʠʘʮʠʷ ʩʪʨʫʢʪʫʨʥʦ-ʚʝʱʝʩʪʚʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, 

ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ ʠ 

ʦʙʨʘʟʫʶʱʠʭ ʟʘʢʦʥʦʤʝʨʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʩʦʯʝʪʘʥʠʷ, 

ʦʧʨʝʜʝʣʷʝʤʳʝ ʫʩʣʦʚʠʷʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ (ɹʫʰ, ʂʘʮ, ʍʘʠʥ, 1988). ʊʝʨʨʝʡʥʳ 

ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʨʦʜʦʡ 

ʩʣʘʛʘʶʱʠʭ ʠʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ( juones et al.,1983; ʇʘʨʬʝʥʦʚ ʠ 

ʜʨ., 1993, 1998; ʠ ʜʨ.)  
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 ʅʠʞʝ ʧʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʠ ʘʥʘʣʠʟ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʠ 

ʪʝʨʨʝʡʥʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʢʘʣʝʜʦʥʠʜ ʊʷʥʴ-ʐʘʥʷ. ʆʥʠ ʠʣʣʶʩʪʨʠʨʫʶʪʩʷ 

çɻʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʢʘʨʪʦʡè ʤʘʩʰʪʘʙʘ 1:1000000  ʠ çɼʠʘʛʨʘʤʤʦʡ ʪʝʨʨʝʡʥʦʚè 

(ʧʨʠʣʦʞʝʥʠʝ 1). ʕʪʦʪ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʩʷ ʤʥʦʡ ʩ ʧʦʟʠʮʠʡ ʢʣʘʩʩʠʯʝʩʢʠʭ 

ʠʥʪʝʨʧʨʝʪʘʮʠʡ ʠ ʦʧʳʪʘ ʦʩʥʦʚʘʪʝʣʝʡ ʪʝʨʨʝʡʥʦʚʦʡ ʢʦʥʮʝʧʮʠʠ (ʩʤ. ʩʩʳʣʢʠ 

ʚʳʰʝ, ʚ ʧʨʠʤʝʯʘʥʠʠ) ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʨʝʛʠʦʥʘ. 

 

3.1 ʄʠʢʨʦʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʪʝʨʨʝʡʥʳ 

 

ɺ ʧʨʝʜʝʣʘʭ ʢʘʣʝʜʦʥʩʢʦʛʦ ʦʨʦʛʝʥʘ ʊʷʥʴ-ʐʘʥʷ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ʩʨʝʜʠʥʥʳʭ ʠʣʠ 

ʩʪʘʙʠʣʴʥʳʭ ʤʘʩʩʠʚʦʚ ʩ ʜʘʚʥʠʭ ʧʦʨ ʚʳʜʝʣʷʣʠʩʴ ʚʳʩʪʫʧʳ 

ʨʘʥʥʝʜʦʢʝʤʙʨʠʡʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʛʣʫʙʦʢʦʤʝʪʘʤʦʨʬʠʟʠʨʦʚʘʥʥʳʭ ʧʦʨʦʜ. ʀʭ 

ʩʦʚʨʝʤʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʩ ʬʠʢʩʠʩʪʩʢʠʭ ʧʦʟʠʮʠʡ ʪʨʘʢʪʦʚʘʣʦʩʴ ʥʝʠʟʤʝʥʥʳʤ 

ʝʱʝ ʩ ʜʦʢʝʤʙʨʠʷ. ʇʨʠ ʵʪʦʤ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʵʪʠ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ 

ʦʙʨʘʟʫʶʪ ʦʙʱʝʝ ʦʩʥʦʚʘʥʠʝ ʢʦʣʦʥʥʳ ʛʝʦʩʠʥʢʣʠʥʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚʝʨʭʥʝʛʦ 

ʜʦʢʝʤʙʨʠʷ- ʥʠʞʥʝʛʦ ʧʘʣʝʦʟʦʷ ʚ ʧʨʝʜʝʣʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʟʜʝʩʴ ʉʝʚʝʨʥʦʛʦ 

ʠ ʉʨʝʜʠʥʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ (ɻʝʦʣʦʛʠʷ ʉʉʉʈ, ʪ. ʍʍʋ,1972; 

ʉʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʝé, ʪ. 1, 1982; ɼʦʢʝʤʙʨʠʡ ʉʨʝʜʥʝʡ ɸʟʠʠ, 1982; ʠ 

ʜʨ.).ʆʜʥʘʢʦ, ʢʘʢ ʙʫʜʝʪ ʧʦʢʘʟʘʥʦ ʥʠʞʝ, ʪʘʢʦʡ ʝʜʠʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʨʝʟʢʦ ʨʘʟʣʠʯʥʳʭ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʦʪʣʦʞʝʥʠʡ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ʆʥʠ 

ʦʙʨʘʟʦʚʘʣʠʩʴ ʚ ʨʘʟʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʢʘʭ ʠ ʩʦʚʤʝʱʝʥʳ ʚ ʙʦʣʝʝ 

ʧʦʟʜʥʝʝ ʚʨʝʤʷ. 

 ʏʪʦ ʢʘʩʘʝʪʩʷ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʉʝʚʝʨʥʦʛʦ ʠ ʉʨʝʜʠʥʥʦʛʦ 

ʊʷʥʴ-ʐʘʥʷ, ʪʦ ʩ ʫʯʝʪʦʤ ʜʘʥʥʳʭ ʧʦ ʩʦʩʝʜʥʠʤ ʨʝʛʠʦʥʘʤ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ 

ʤʦʞʥʦ ʜʦʩʪʘʪʦʯʥʦ ʥʘʜʝʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʢʨʘʪʦʥʥʳʝ ʪʝʨʨʝʡʥʳ, ʷʚʣʷʶʱʠʝʩʷ ʬʨʘʛʤʝʥʪʘʤʠ ʨʘʩʧʘʜʘʚʰʝʛʦʩʷ ʚ ʨʠʬʝʝ-

ʚʝʥʜʝ ʢʦʥʪʠʥʝʥʪʘ ʈʦʜʠʥʠʷ (ʂʦʚʘʣʝʥʢʦ ʠ ʜʨ., 1993; ʠ ʜʨ.), ʠʣʠ ɺʦʩʪʦʯʥʘʷ 

ɻʦʥʜʚʘʥʘ (ɿʦʥʝʥʰʘʡʥ ʠ ʜʨ., 1990; ʄʦʩʩʘʢʦʚʩʢʠʡ ʠ ʜʨ., 1993; ɼʠʜʝʥʢʦ ʠ ʜʨ., 

1994; ʠ ʜʨ.), ʦʢʨʫʞʝʥʥʦʛʦ ʜʦ ʵʪʦʛʦ ʦʢʝʘʥʠʯʝʩʢʠʤʠ ʠ, ʚʦʟʤʦʞʥʦ, 
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ʦʩʪʨʦʚʦʜʫʞʥʳʤʠ ʪʝʨʨʝʡʥʘʤʠ,  ʢʦʪʦʨʳʝ  ʚʧʦʩʣʝʜʩʪʚʠʠ ʘʢʢʨʝʪʠʨʦʚʘʣʠʩʴ ʢ 

ʢʦʥʪʠʥʝʥʪʫ. ɺʤʝʩʪʝ ʦʥʠ ʦʙʨʘʟʦʚʘʣʠ ʩʣʦʞʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʩʦʩʪʦʷʚʰʫʶ ʠʟ 

ʬʨʘʛʤʝʥʪʦʚ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ, ʦʢʝʘʥʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ, ʧʦʜʚʝʨʛʰʠʭʩʷ ʤʝʪʘʤʦʨʬʠʟʤʫ ʠ ʢʦʣʣʠʟʠʦʥʥʦʡ ʛʨʘʥʠʪʠʟʘʮʠʠ. 

ʀʤʝʥʥʦ ʪʘʢʦʝ ʩʪʨʦʝʥʠʝ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʚʳʩʪʫʧʦʚ ʦʩʥʦʚʘʥʠʷ ʠ 

ʧʨʝʜʩʪʘʚʣʷʣʦ ʩʦʙʦʡ ʢʨʘʝʚʫʶ ʯʘʩʪʴ ɺʦʩʪʦʯʥʦʡ ɻʦʥʜʚʘʥʳ, ʥʘ ʢʦʪʦʨʫʶ 

ʚʧʦʩʣʝʜʩʪʚʠʠ (ʚ ʧʦʟʜʥʝʤ ʨʠʬʝʝ-ʚʝʥʜʝ) ʚʦʟʜʝʡʩʪʚʦʚʘʣ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ 

ʨʠʬʪʦʛʝʥʝʟ, ʩʤʝʥʠʚʰʠʡʩʷ ʚ ʯʘʩʪʠ ʨʠʬʪʦʚ ʩʧʨʝʜʠʥʛʦʤ ʠ ʦʪʜʝʣʝʥʠʝʤ 

ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʦʚ (ʪʝʨʨʝʡʥʦʚ), ʦʢʨʫʞʘʚʰʠʭʩʷ ʥʦʚʦʦʙʨʘʟʦʚʘʥʥʳʤʠ 

ʦʢʝʘʥʠʯʝʩʢʠʤʠ ʙʘʩʩʝʡʥʘʤʠ (ʩʤ. ɻʣʘʚʫ 4). 

 ʌʨʘʛʤʝʥʪʳ ʉʝʚʝʨʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʛʦ ʠ ʉʨʝʜʠʥʥʦ-ʊʷʥʴʰʘʥʴʩʢʦʛʦ 

ʪʝʨʨʝʡʥʦʚ (ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʦʚ) ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ (1) 

ʛʣʫʙʦʢʦʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʦʝ ʜʦʩʨʝʜʥʝʨʠʬʝʡʩʢʦʝ ʦʩʥʦʚʘʥʠʝ, (2) ʢʦʤʧʣʝʢʩʳ 

ʩʨʝʜʥʝʨʠʬʝʡʩʢʦ-ʚʝʥʜʩʢʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʨʠʬʪʦʚ ʠ (3) ʧʦʟʜʥʝʚʝʥʜʩʢʦ-

ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʠʡ ʦʩʘʜʦʯʥʳʡ ʯʝʭʦʣ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩʘʤʠ 

ʧʘʩʩʠʚʥʳʭ ʦʢʨʘʠʥ ʵʪʠʭ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʪʝʨʨʝʡʥʦʚ. ʉʫʜʷ ʧʦ ʪʘʢʦʤʫ 

ʩʪʨʦʝʥʠʶ ʪʝʨʨʝʡʥʦʚ, ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʪʦʣʱʠ, ʟʘʣʝʛʘʶʱʠʝ 

ʥʘ ʤʝʪʘʤʦʨʬʠʯʝʩʢʦʤ ʦʩʥʦʚʘʥʠʠ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ çʩʰʠʚʘʶʱʠʝè ʝʜʠʥʠʮʳ 

ʪʝʨʨʝʡʥʦʚʦʡ ʪʝʢʪʦʥʠʢʠ. ʆʜʥʘʢʦ, ʫʯʠʪʳʚʘʷ ʪʦ, ʯʪʦ ʢʦʤʧʣʝʢʩʳ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʨʠʬʪʦʚ ʥʘʯʠʥʘʣʠ ʜʠʩʧʝʨʩʠʶ ʢʨʘʪʦʥʘ ɺʦʩʪʦʯʥʦʡ ɻʦʥʜʚʘʥʳ, 

ʘ ʯʝʭʦʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ ʟʘʚʝʨʰʘʣʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʞʝ ʨʘʟʜʝʣʝʥʥʳʭ 

ʢʨʘʪʦʥʥʳʭ ʪʝʨʨʝʡʥʦʚ (ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʦʚ) - ʉʨʝʜʠʥʥʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʛʦ  ʠ 

ʉʝʚʝʨʦ-ʊʥ̫-ɹʐʘʥʴʩʢʦʛʦ, ʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʳʤ ʙʫʜʝʪ ʚʢʣʶʯʘʪʴ ʠʭ ʚ ʝʜʠʥʫʶ 

ʩʪʨʫʢʪʫʨʫ ʢʘʞʜʦʛʦ ʚ ʦʪʜʝʣʴʥʦʩʪʠ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʪʝʨʨʝʡʥʘ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʭʦʜʩʪʚʦ ʢʦʤʧʣʝʢʩʦʚ ʠʭ ʦʩʥʦʚʘʥʠʡ. 
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3.1.1 ʉʨʝʜʠʥʥʦ-ʊʷʥʴ-ʐʘʥʴʩʢʠʡ ʪʝʨʨʝʡʥ: ʛʨʘʥʠʮʳ, 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʠ ʩʪʨʫʢʪʫʨʘ 

 

3.1.1.1 ʆʯʝʨʪʘʥʠʷ ʠ ʛʨʘʥʠʮʳ ʪʝʨʨʝʡʥʘ 

 

ʉʨʝʜʠʥʥʦ-ʊʷʥʴ-ʐʘʥʴʩʢʠʡ ʪʝʨʨʝʡʥ
*
 ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʝʩʢʦʣʴʢʠʤʠ ʚʳʩʪʫʧʘʤʠ ʝʛʦ ʤʝʪʘʤʦʨʬʠʯʝʩʢʦʛʦ ʦʩʥʦʚʘʥʠʷ 

ʩʫʙʰʠʨʦʪʥʦ-ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ, ʘ ʪʘʢʞʝ ʬʨʘʛʤʝʥʪʘʤʠ 

ʦʙʨʘʟʦʚʘʥʠʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʨʠʬʪʦʚ ʠ ʧʘʩʩʠʚʥʳʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ 

ʦʢʨʘʠʥ. ʉʫʜʷ ʧʦ ʨʘʟʤʝʱʝʥʠʶ ʵʪʠʭ ʚʳʩʪʫʧʦʚ ʠ ʬʨʘʛʤʝʥʪʦʚ, ʩʦʭʨʘʥʠʚʰʠʭʩʷ 

ʩʨʝʜʠ ʜʨʫʛʠʭ ʦʩʪʘʥʮʦʚ ʨʘʟʣʠʯʥʳʭ ʙʦʣʝʝ ʤʦʣʦʜʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ ʧʦʩʣʝ ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʠ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʠʩʣʦʢʘʮʠʡ 

(ʩʞʘʪʠʝ ʠ ʜʠʩʧʝʨʩʠʷ), ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʪʝʨʨʝʡʥ ʠʤʝʝʪ ʚʠʜʠʤʫʶ ʰʠʨʠʥʫ ʦʪ 

15-20 ʢʤ ʜʦ 150-200 ʢʤ ʧʨʠ ʜʣʠʥʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʳʨʛʳʟʩʢʦʛʦ ʊʷʥʴ-ʐʘʥʷ ʜʦ 

800 ʢʤ ʩ ʧʨʦʜʦʣʞʝʥʠʝʤ ʥʘ ʚʦʩʪʦʢ ʚ ʂʠʪʘʡʩʢʠʡ ʊʷʥʴ-ʐʘʥʴ ʠ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜ 

ʚ ʛʦʨʳ ɹʦʣʴʰʦʡ ʂʘʨʘʪʘʫ ʠ ʋʣʫʪʘʫ ʚ ʂʘʟʘʭʩʪʘʥʝ. 

ʆʪ ʉʝʚʝʨʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʛʦ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʪʝʨʨʝʡʥʘ (ʩ ʩʝʚʝʨʘ) ʠ 

ʛʝʨʮʠʥʠʜ ʖʞʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ (ʩ ʶʛʘ) ʉʨʝʜʠʥʥʦ-ʊʷʥʴ-ʐʘʥʴʩʢʠʡ ʪʝʨʨʝʡʥ 

ʦʪʜʝʣʷʝʪʩʷ ʩʪʨʫʢʪʫʨʥʳʤʠ ʰʚʘʤʠ (ʩʫʪʫʨʘʤʠ) ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʚʦʟʨʘʩʪʘ: 

ʩʝʚʝʨʥʘʷ ʩʫʪʫʨʘ ʪʨʘʩʩʠʨʫʝʪ ʩʣʝʜ ʫʥʠʯʪʦʞʝʥʠʷ ʣʠʪʦʩʬʝʨʳ ʨʘʟʜʝʣʷʚʰʝʛʦ 

ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʳ ʢʘʣʝʜʦʥʩʢʦʛʦ ʧʘʣʝʦʦʢʝʘʥʘ (ʩʤ.ʥʠʞʝ), ʘ ʶʞʥʘʷ-

ʛʝʨʮʠʥʩʢʦʛʦ. ɺ ʧʨʝʜʣʘʛʘʝʤʦʡ ʨʘʙʦʪʝ ʩʦʛʣʘʩʥʦ ʝʝ ʮʝʣʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʪʦʣʴʢʦ ʢʘʣʝʜʦʥʩʢʠʡ ʰʦʚ. ʖʞʥʳʡ ʰʦʚ ʦʙʩʫʞʜʘʣʩʷ ʚʦ ʤʥʦʛʠʭ ʧʫʙʣʠʢʘʮʠʷʭ 

(ʩʤ. ʚ ʯʘʩʪʥʦʩʪʠ: ɹʫʨʪʤʘʥ, 1976; ɹʠʩʢʵ, 1996; ʠ ʜʨ.) ʠ ʚʚʠʜʫ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢ ʧʦʩʪʢʘʣʝʜʦʥʩʢʦʤʫ (ʛʝʨʮʠʥʩʢʦʤʫ) ʵʪʘʧʫ ʨʘʟʚʠʪʠʷ ʊʷʥʴ-

ʐʘʥʷ, ʟʜʝʩʴ ʦʥ ʥʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ. 

                                                           
*
 ʉʨʝʜʠʥʥʦ-ʊʷʥʴ-ʐʘʥʴʩʢʠʡ ʪʝʨʨʝʡʥ ʥʘʭʦʜʠʣʩʷ ʚ ʩʦʩʪʘʚʝ ʙʦʣʝʝ ʢʨʫʧʥʦʛʦ 

ʊʘʨʠʤʩʢʦʛʦ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ, ʦʪ ʢʦʪʦʨʦʛʦ ʦʥ ʙʳʣ ʦʪʜʝʣʝʥ ʟʘʨʦʜʠʚʰʠʤʩʷ ʚ 

ʦʨʜʦʚʠʢʝ ʊʫʨʢʝʩʪʘʥʩʢʠʤ ʧʘʣʝʦʦʢʝʘʥʦʤ. ʉ ʪʦʛʦ ʚʨʝʤʝʥʠ ʚ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʘʭ ʦʥ ʫʯʘʩʪʚʦʚʘʣ ʫʞʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. 
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 ʂʘʢ ʠʟʚʝʩʪʥʦ (Deweʫ, 1977; ʍʘʠʥ, 1992; ʠ ʜʨ.), ʩʪʨʫʢʪʫʨʥʳʝ ʰʚʳ, ʠʣʠ 

ʩʫʪʫʨʳ, ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʩʪʨʫʢʪʫʨʳ ʢʦʥʪʠʥʝʥʪʦʚ ʠʣʠ 

ʦʨʦʛʝʥʥʳʭ ʧʦʷʩʦʚ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʪʘʢʞʝ ʦʩʥʦʚʥʳʤʠ ʛʨʘʥʠʮʘʤʠ ʚ 

ʪʝʨʨʝʡʥʦʚʦʡ ʪʝʢʪʦʥʠʢʝ (Coneʫ et al., 1980; Jones et al.,1983; ʇʘʨʬʝʥʦʚ ʠ ʜʨ., 

1998; ʠ ʜʨ.). ʉʦʛʣʘʩʥʦ ʫʧʦʤʷʥʫʪʳʤ ʨʘʙʦʪʘʤ ʛʣʘʚʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʩʫʪʫʨ 

ʷʚʣʷʶʪʩʷ ʣʠʥʟʳ ʦʬʠʦʣʠʪʦʚ (ʩʝʨʧʝʥʪʠʥʠʪʦʚ, ʩʝʨʧʝʥʪʠʥʠʪʦʚʦʛʦ ʤʝʣʘʥʞʘ ʠ 

ʜʨ.), ʛʣʘʫʢʦʬʘʥʦʚʳʭ ʩʣʘʥʮʝʚ, ʵʢʣʦʛʠʪʦʚ, ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʠʷ ʚ ʩʪʨʦʝʥʠʠ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʵʪʘʧʦʚ ʨʘʟʚʠʪʠʷ ʩʦʩʝʜʩʪʚʫʶʱʠʭ 

ʪʝʨʨʝʡʥʦʚ ʠ ʚʦʟʤʦʞʥʳʝ ʨʝʟʢʠʝ ʧʝʨʝʧʘʜʳ ʚ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ ʧʦʣʝ. 

 ʉʫʪʫʨʥʳʡ ʰʦʚ, ʨʘʟʜʝʣʷʶʱʠʡ ʉʝʚʝʨʦ-ʊʷʥʴ-ʐʘʥʴʩʢʠʡ ʠ ʉʨʝʜʠʥʥʦ-

ʊʷʥʴ-ʐʘʥʴʩʢʠʡ ʪʝʨʨʝʡʥʳ ʜʘʚʥʦ ʠʟʚʝʩʪʝʥ, ʢʘʢ ɺʘʞʥʝʡʰʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʣʠʥʠʷ 

ʊʷʥʴ-ʐʘʥʷ (ʅʠʢʦʣʘʝʚ, 1933), ʠʣʠ ʃʠʥʠʷ ʅʠʢʦʣʘʝʚʘ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʘʷʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʷʨʢʦʛʦ ʧʨʠʤʝʨʘ ʛʣʫʙʠʥʥʳʭ ʨʘʟʣʦʤʦʚ (ʇʝʡʚʝ, 1945).  

 ɿʥʘʯʠʪʝʣʴʥʳʤ ʚʢʣʘʜʦʤ ʚ ʠʟʫʯʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʪʨʫʢʪʫʨʳ 

ʷʚʣʷʝʪʩʷ ʨʘʙʦʪʘ ʄ.ɻ.ʃʦʤʠʟʝ (1994), ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʩʦʙʩʪʚʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩ ʘʥʘʣʠʟʦʤ ʜʘʥʥʳʭ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ. 

ʆʧʨʝʜʝʣʝʥʥʳʡ ʚʢʣʘʜ ʚ ʠʟʫʯʝʥʠʝ ʵʪʦʛʦ ʰʚʘ ʚʥʝʩ ʠ ʘʚʪʦʨ ʧʨʝʜʣʘʛʘʝʤʦʡ ʨʘʙʦʪʳ 

(ʄʘʢʘʨʳʯʝʚ, ɻʝʩʴ, 1981; ɻʝʩʴ, 1997 ʠ ʜʨ.). ʕʪʠ ʜʘʥʥʳʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʧʨʠʚʝʜʝʥʥʦʡ ʥʠʞʝ ʢʨʘʪʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɺʘʞʥʝʡʰʝʡ ʩʪʨʫʢʪʫʨʥʦʡ ʣʠʥʠʠ 

ʊʷʥʴ-ʐʘʥʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘ ʥʝʝ, ʢʘʢ ʥʘ ʢʘʣʝʜʦʥʩʢʠʡ ʩʫʪʫʨʥʳʡ ʰʦʚ, 

ʧʦʜʚʝʨʛʰʠʡʩʷ ʠʥʪʝʥʩʠʚʥʦʤʫ ʧʦʩʣʝʜʫʶʱʝʤʫ ʪʝʢʪʦʥʠʯʝʩʢʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ 

ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʠ ʘʣʴʧʠʡʩʢʠʭ ʜʠʟʲʶʥʢʪʠʚʥʳʭ ʜʠʩʣʦʢʘʮʠʡ. ʇʦʩʣʝʜʥʠʝ ʠ 

ʷʚʠʣʠʩʴ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʦʪʩʫʪʩʪʚʠʷ, ʠʣʠ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʥʘʣʠʯʠʷ, ʚ 

ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʥʝʢʦʪʦʨʳʭ ʠʟ ʫʧʦʤʷʥʫʪʳʭ ʚʳʰʝ 

ʠʥʜʠʢʘʪʦʨʦʚ ʩʫʪʫʨʳ. ʆʜʥʘʢʦ ʠʭ ʚʩʝ ʞʝ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʧʨʦʩʣʝʜʠʪʴ ʧʦʩʣʝʜʥʶʶ, ʨʘʟʛʨʘʥʠʯʠʚʘʶʱʫʶ ʉʝʚʝʨʦ-ʊʷʥʴ-ʐʘʥʴʩʢʠʡ ʠ 

ʉʨʝʜʠʥʥʦ-ʊʷʥʴ-ʐʘʥʴʩʢʠʡ ʪʝʨʨʝʡʥʳ. 

 ʇʨʦʩʣʝʞʠʚʘʷ ʨʘʟʣʦʤʳ, ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʝ ʜʣʷ ʪʨʘʩʩʠʨʦʚʘʥʠʷ 

ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʵʪʠʤʠ ʪʝʨʨʝʡʥʘʤʠ, ʫʙʝʞʜʘʝʤʩʷ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʘ ʢ ʥʝʡ 

ʩʠʩʪʝʤʘ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʜʚʠʛʦʚ, ʠʤʝʶʱʠʭ (ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ) 
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ʩʫʙʰʠʨʦʪʥʦ-ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʝ ʧʨʦʩʪʠʨʘʥʠʝ. ʅʘ ʟʘʧʘʜʝ ʦʥʠ ʩʨʝʟʘʶʪʩʷ 

ʠʟʚʝʩʪʥʳʤ ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʦ-ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʤ ʊʘʣʘʩʦ-ʌʝʨʛʘʥʩʢʠʤ 

ʩʜʚʠʛʦʤ, ʧʦ ʢʦʪʦʨʦʤʫ ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʉʨʝʜʠʥʥʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʛʦ ʪʝʨʨʝʡʥʘ ʥʘ 

250 ʢʤ ʩʜʚʠʥʫʪʘ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜ (ɹʫʨʪʤʘʥ, 1964; ʠ ʜʨ.) 

 ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʷʚʠʣʠʩʴ ʤʥʝʥʠʷ (ɿʘʤʘʣʝʪʜʠʥʦʚ, ʆʩʤʦʥʙʝʪʦʚ, 1988; 

ʃʦʤʠʟʝ, 1994) ʦ ʨʝʟʢʦʤ ʧʦʚʦʨʦʪʝ ʩʫʪʫʨʳ ʚ ʨʘʡʦʥʝ ʉʫʩʘʤʳʨʩʢʦʛʦ ʭʨʝʙʪʘ ʩ 

ʩʫʙʰʠʨʦʪʥʦʛʦ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ. ʇʨʠ ʵʪʦʤ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ 

ʊʘʣʘʩʩʢʘʷ ʟʦʥʘ ʦʪʥʝʩʝʥʘ ʢ ʉʨʝʜʠʥʥʦʤʫ ʊʷʥʴ-ʐʘʥʶ, ʘ ʛʨʘʥʠʮʘ ʤʝʞʜʫ 

ʪʝʨʨʝʡʥʘʤʠ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʦʯʝʨʪʘʥʠʷʤ ʚʳʭʦʜʦʚ ʦʬʠʦʣʠʪʦʚ. ʄʝʞʜʫ ʪʝʤ 

ʧʦʩʣʝʜʥʠʝ, ʢʘʢ ʙʫʜʝʪ ʧʦʢʘʟʘʥʦ ʥʠʞʝ, ʠʤʝʶʪ ʘʣʣʦʭʪʦʥʥʦʝ ʟʘʣʝʛʘʥʠʝ, ʘ 

ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʠʝ (ʨʘʥʴʰʝ-ʨʠʬʝʡʩʢʠʝ) ʪʘʣʘʩʩʢʠʝ ʪʝʨʨʠʛʝʥʥʳʝ ʠ 

ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʝ ʪʦʣʱʠ ʧʦ ʩʚʦʝʤʫ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʠ 

ʧʝʪʨʦʭʠʤʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʠʞʥʝ-

ʩʨʝʜʥʝʦʨʜʦʚʠʢʩʢʠʤ ʦʙʨʘʟʦʚʘʥʠʷʤ ʥʝʦʘʚʪʦʭʪʦʥʘ ʚ ʉʝʚʝʨʥʦʤ ʊʷʥʴ-ʐʘʥʝ, 

ʠʥʜʠʮʠʨʫʶʱʠʤ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʜʫʛʦʚʦʛʦ ʧʨʦʛʠʙʘ. ʂʘʢ ʙʳʣʦ ʫʞʝ ʧʦʢʘʟʘʥʦ 

ʥʘʤʠ ʨʘʥʝʝ (ʄʘʢʘʨʳʯʝʚ, ɻʝʩʴ, 1981), ʢʨʫʧʥʳʝ ʬʨʘʛʤʝʥʪʳ ʵʪʦʛʦ ʪʘʣʘʩʩʢʦʛʦ 

ʨʘʟʨʝʟʘ ʩʦʭʨʘʥʠʣʠʩʴ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʩʪʨʫʢʪʫʨʝ ʠ ʚʦʩʪʦʯʥʝʝ ʊʘʣʘʩʘ (ʛʦʨʳ 

ɹʘʡʜʫʣʣʳ, ʂʘʧʢʘʪʘʩ) ʚ ʪʝʩʥʦʤ ʩʦʦʙʱʝʩʪʚʝ ʩ ʜʨʫʛʠʤʠ ʵʣʝʤʝʥʪʘʤʠ 

ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʦʩʪʨʦʚʥʳʭ ʜʫʛ (ʩʤ. ʥʠʞʝ). 

 ʂʘʢ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʟʥʘʢʦʚ ʩʫʪʫʨʥʦʛʦ 

(ʢʦʣʣʠʟʠʦʥʥʦʛʦ) ʰʚʘ, ʦʪʜʝʣʷʶʱʝʛʦ ʉʨʝʜʠʥʥʦ-ʊʷʥʴ-ʐʘʥʴʩʢʠʡ ʪʝʨʨʝʡʥ ʦʪ 

ʉʝʚʝʨʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʛʦ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʨʘʟʥʠʮʘ ʚ ʭʘʨʘʢʪʝʨʝ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʧʘʩʩʠʚʥʳʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʦʢʨʘʠʥ ʵʪʠʭ 

ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʦʚ. ʊʘʢ ʯʝʭʦʣ ʉʨʝʜʠʥʥʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʛʦ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥ ʬʣʠʰʦʠʜʥʦ-ʢʘʨʙʦʥʘʪʥʦ-ʢʨʝʤʥʠʩʪʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ 

ʧʦʟʜʥʝʚʝʥʜʩʢʦ-ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʩʢʣʦʥʘ ʠ ʧʦʜʥʦʞʴʷ, 

ʦʙʥʘʞʘʶʱʠʭʩʷ ʢ ʶʛʫ ʦʪ çʃʠʥʠʠ ʅʠʢʦʣʘʝʚʘè. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩ ʩʝʚʝʨʥʦʡ 

ʩʪʦʨʦʥʳ ʵʪʦʡ ʩʪʨʫʢʪʫʨʳ ʢ ʥʝʡ ʧʨʠʤʳʢʘʶʪ ʨʘʟʨʝʟʳ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʭ 

ʤʝʣʢʦʚʦʜʥʳʭ ʦʪʣʦʞʝʥʠʡ ʰʝʣʴʬʘ ʉʝʚʝʨʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʛʦ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ 

(ʪʝʨʨʝʡʥʘ), ʤʝʩʪʘʤʠ ʧʦʢʨʳʪʦʛʦ ʘʣʣʦʭʪʦʥʥʳʤʠ ʬʨʘʛʤʝʥʪʘʤʠ ʢʦʤʧʣʝʢʩʦʚ 
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ʢʝʤʙʨʦ-ʦʨʜʦʚʠʢʩʢʠʭ ʵʥʩʠʤʘʪʠʯʝʩʢʦʡ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ ʠ ʢʨʘʝʚʦʛʦ ʤʦʨʷ. ʂʨʦʤʝ 

ʪʦʛʦ, ʚ ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʩʫʪʫʨʥʦʡ ʟʦʥʝ ʤʝʩʪʘʤʠ ʩʦʭʨʘʥʠʣʠʩʴ ʢʨʫʪʦ 

ʧʦʛʨʫʞʘʶʱʠʝʩʷ ʜʫʧʣʝʢʩʳ, ʩʣʦʞʝʥʥʳʝ ʦʬʠʦʣʠʪʘʤʠ ʦʢʝʘʥʠʯʝʩʢʦʡ ʢʦʨʳ, 

ʦʯʝʚʠʜʥʦ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʘʢʢʨʝʮʠʦʥʥʫʶ ʧʨʠʟʤʫ ʦʢʝʘʥʠʯʝʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. 

 ʂ çʃʠʥʠʠ ʅʠʢʦʣʘʝʚʘè (ʧʦ ʤʘʪʝʨʠʘʣʘʤ ɸ.ʅ.ʃʦʙʘʥʯʝʥʢʦ ʠ ʜʨ.) 

ʧʨʠʫʨʦʯʝʥʘ ʨʝʟʢʘʷ ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʩʪʫʧʝʥʴ: ʢ ʩʝʚʝʨʫ ʦʪ ʥʝʝ ʫʩʪʘʥʦʚʣʝʥʦ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ, ʘ ʢ ʶʛʫ ʧʣʦʪʥʦʩʪʴ ʧʦʨʦʜ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʦʥʠʞʘʝʪʩʷ, ʯʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʧʨʠʩʫʪʩʪʚʠʝʤ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ 

ʫʧʦʤʷʥʫʪʳʭ ʚʳʰʝ ʢʨʫʧʥʳʭ ʘʣʣʦʭʪʦʥʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʦʩʥʦʚʥʳʭ 

ʢʨʘʝʚʦʤʦʨʩʢʠʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʛʨʘʥʠʮʘ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʛʨʘʜʠʝʥʪʘ 

ʩʢʦʨʦʩʪʠ ʧʨʦʜʦʣʴʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʣʥ ʚ ʩʣʦʷʭ 50-35 ʠ 35-20 ʢʤ ʢʦʨʳ 

ʩʦʚʧʘʜʘʝʪ ʩʦ ʤʥʦʛʠʤʠ ʟʚʝʥʴʷʤʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʫʪʫʨʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝ 

ʪɻʠ ʧʨʠʟʥʘʢʠ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʠ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ 

ʜʦʩʪʦʚʝʨʥʦ ʧʦʜʪʚʝʨʞʜʘʶʪ ʩʫʪʫʨʥʳʡ ʭʘʨʘʢʪʝʨ ɺʘʞʥʝʡʰʝʡ ʩʪʨʫʢʪʫʨʥʦʡ 

ʣʠʥʠʠ ʊʷʥʴ-ʐʘʥʷ, ʢʘʢ ʛʨʘʥʠʯʥʦʛʦ ʵʣʝʤʝʥʪʘ ʤʝʞʜʫ ʉʝʚʝʨʦ-ʊʷʥʴ-ʐʘʥʴʩʢʠʤ ʠ 

ʉʨʝʜʠʥʥʦ-ʊʷʥʴ-ʐʘʥʴʩʢʠʤ ʪʝʨʨʝʡʥʘʤʠ. 

 

3.1.1.2. ɻʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʠ ʩʪʨʫʢʪʫʨʘ 

 

3.1.1.2.1 ɼʦʢʝʤʙʨʠʡʩʢʦʝ ʘʢʢʨʝʮʠʦʥʥʦʝ ʦʩʥʦʚʘʥʠʝ ʪʝʨʨʝʡʥʘ (p R2) 

 

ɺʳʩʪʫʧʳ ʜʦʢʝʤʙʨʠʡʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʛʣʫʙʦʢʦʤʝʪʘʤʦʨʬʠʟʠʨʦʚʘʥʥʳʭ ʧʦʨʦʜ ʚ 

ʉʨʝʜʠʥʥʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʤ (ʜʣʷ ʪʦʛʦ ʚʨʝʤʝʥʠ-ʊʘʨʠʤʩʢʦʤ) ʢʘʣʝʜʦʥʩʢʦʤ 

ʪʝʨʨʝʡʥʝ ʷʚʣʷʶʪʩʷ ʬʨʘʛʤʝʥʪʘʤʠ ʝʛʦ ʦʩʥʦʚʘʥʠʷ. ʅʘʠʙʦʣʝʝ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʤʠ ʩʨʝʜʠ ʥʠʭ ʷʚʣʷʶʪʩʷ ʉʘʨʳʜʞʘʟʩʢʠʡ ʠ ʂʘʩʩʘʥʩʢʠʡ 

ʚʳʩʪʫʧʳ ʧʣʦʱʘʜʴʶ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ ʢʚʘʜʨʘʪʥʳʭ ʢʠʣʦʤʝʪʨʦʚ ʢʘʞʜʳʡ ʠ 

ʨʷʜ ʙʦʣʝʝ ʤʝʣʢʠʭ ʙʣʦʢʦʚ. ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʚʩʝ ʦʥʠ 

ʥʘʭʦʜʷʪʩʷ ʚ ʘʚʪʦʭʪʦʥʥʦʤ (ʧʘʨʘʘʚʪʦʭʪʦʥʥʦʤ), ʠʣʠ ʘʣʣʦʭʪʦʥʥʦʤ, ʟʘʣʝʛʘʥʠʠ 
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ʩʨʝʜʠ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʨʘʟʣʠʯʥʳʭ, ʙʦʣʝʝ ʤʦʣʦʜʳʭ, 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʵʪʦ ʦʩʥʦʚʘʥʠʝ ʦʙʳʯʥʦ 

ʦʙʥʘʞʘʝʪʩʷ ʚ ʷʜʨʘʭ ʘʥʪʠʬʦʨʤ ʠʣʠ ʚ ʤʦʥʦʢʣʠʥʘʣʴʥʳʭ ʘʚʪʦʭʪʦʥʘʭ ʠʟ-ʧʦʜ 

ʘʣʣʦʭʪʦʥʥʳʭ ʩʨʝʜʥʝ (ʚʝʨʭʥʝ) ʨʠʬʝʡʩʢʠʭ-ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʧʣʘʩʪʠʥ. ʂʨʦʤʝ 

ʪʦʛʦ, ʦʥʠ ʟʥʘʯʠʪʝʣʴʥʦ ʜʠʩʧʝʨʛʠʨʦʚʘʥʳ ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʠʤʠ ʠ 

ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʜʚʠʞʝʥʠʷʤʠ. 

ʀʥʪʝʥʩʠʚʥʳʝ ʩʪʨʫʢʪʫʨʥʦ-ʚʝʱʝʩʪʚʝʥʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʩʭʦʜʥʳʭ 

ʧʦʨʦʜ ʵʪʦʛʦ ʦʩʥʦʚʘʥʠʷ ʟʘʪʨʫʜʥʷʶʪ ʜʦʩʪʘʪʦʯʥʦ ʦʙʲʝʢʪʠʚʥʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʦʢ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ. ʆʜʥʘʢʦ ʘʥʘʣʠʟ ʩʦʩʪʘʚʘ 

ʨʘʟʚʠʪʳʭ ʧʦ ʥʠʤ ʤʝʪʘʤʦʨʬʠʪʦʚ ʠ ʠʭ ʩʪʨʫʢʪʫʨʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ ʧʦʟʚʦʣʷʝʪ 

ʚʩʝ ʞʝ ʧʨʠʡʪʠ ʢ ʚʳʚʦʜʫ ʦ ʩʣʦʞʥʦʡ ʧʝʨʚʠʯʥʦʡ ʩʪʨʫʢʪʫʨʝ ʦʩʥʦʚʘʥʠʷ 

ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʪʝʨʨʝʡʥʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʩʦʙʦʡ ʘʢʢʨʝʮʠʦʥʥʳʝ 

ʘʥʩʘʤʙʣʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʨʘʟʣʠʯʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, 

ʬʨʘʛʤʝʥʪʳ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʨʝʩʪʘʚʨʠʨʦʚʘʪʴ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʩʪʨʫʢʪʫʨʝ 

ʦʪʜʝʣʴʥʳʭ ʙʣʦʢʦʚ ʦʩʥʦʚʘʥʠʷ. 

ʉʘʨʳʜʞʘʟʩʢʠʡ ʙʣʦʢ ʦʩʥʦʚʘʥʠʷ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʪʝʨʨʝʡʥʘ, 

ʧʨʦʪʷʛʠʚʘʶʱʠʡʩʷ ʦʪ ʠʩʪʦʢʦʚ ʨ. ʉʘʨʳʜʞʘʟ ʜʦ ʠʩʪʦʢʦʚ ʨ. ʅʘʨʳʥ, ʙʦʣʝʝ ʯʝʤ ʥʘ 

ʜʚʝ ʪʨʝʪʠ ʩʦʩʪʘʚʣʝʥ ʘʤʬʠʙʦʣʠʪʘʤʠ ʩʦʚʤʝʩʪʥʦ ʩ ʘʤʬʠʙʦʣʠʟʠʨʦʚʘʥʥʳʤʠ 

ʤʝʪʘʜʠʘʙʘʟʘʤʠ, ʘʤʬʠʙʦʣʦʚʳʤʠ, ʙʠʦʪʠʪ-ʘʤʬʠʙʦʣʦʚʳʤʠ ʠ ʤʝʣʘʥʦʢʨʘʪʦʚʳʤʠ 

ʙʠʦʪʠʪʦʚʳʤʠ ʩʣʘʥʮʘʤʠ ʠ ʘʤʬʠʙʦʣʦʚʳʤʠ ʧʣʘʛʠʦʛʥʝʡʩʘʤʠ, ʦʙʨʘʟʫʶʱʠʤʠ 

ʩʣʦʞʥʦ-ʩʢʣʘʜʯʘʪʫʶ ʩʪʨʫʢʪʫʨʫ ʵʪʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʈʝʞʝ ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʦʩʣʦʠ 

ʤʨʘʤʦʨʦʚ, ʧʠʨʦʢʩʝʥʦʚʳʭ ʠ ʩʣʶʜʷʥʦ-ʛʨʘʥʘʪʦʚʳʭ ʩʣʘʥʮʝʚ, ʩʣʶʜʷʥʳʭ 

ʤʠʢʨʦʢʚʘʨʮʠʪʦʚ. ʇʦ ʥʘʰʠʤ ʥʘʙʣʶʜʝʥʠʷʤ (ʄʘʢʘʨʳʯʝʚ, ɻʝʩʴ, 1981) ʠ 

ʥʝʦʧʫʙʣʠʢʦʚʘʥʥʳʤ ʜʘʥʥʳʤ ʊ.ɸ.ɼʦʜʦʥʦʚʦʡ ʤʝʞʜʫ ʘʤʬʠʙʦʣʠʟʠʨʦʚʘʥʥʳʤʠ 

ʜʠʘʙʘʟʘʤʠ, ʤʝʪʘʛʘʙʙʨʦ, ʤʝʩʪʘʤʠ ʩʝʨʧʝʥʪʠʥʠʪʘʤʠ, ʘʤʬʠʙʦʣʠʪʘʤʠ, 

ʘʤʬʠʙʦʣʦʚʳʤʠ, ʙʠʦʪʠʪ-ʘʤʬʠʙʦʣʦʚʳʤʠ ʩʣʘʥʮʘʤʠ, ʘʤʬʠʙʦʣʦʚʳʤʠ ʠ ʙʠʦʪʠʪ-

ʘʤʬʠʙʦʣʦʚʳʤʠ ʧʣʘʛʠʦʛʥʝʡʩʘʤʠ ʩʫʱʝʩʪʚʫʶʪ ʧʦʩʪʝʧʝʥʥʳʝ ʧʝʨʝʭʦʜʳ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʩʪʝʧʝʥʴʶ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʧʨʠ ʫʯʘʩʪʠʠ 

ʤʝʪʘʩʦʤʘʪʦʟʘ ʠ ʛʨʘʥʠʪʠʟʘʮʠʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʦʪʦʣʠʪʘʤʠ ʤʝʣʘʥʦʢʨʘʪʦʚʳʭ 

ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʦʨʦʜ ʷʚʣʷʶʪʩʷ ʚʫʣʢʘʥʠʪʳ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ ʙʣʠʟʢʠʝ ʢ  
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ʈʠʩ. 1.  ɼʠʘʛʨʘʤʤʘ ɸ.ɸ. ʇʨʝʜʦʚʩʢʦʛʦ ʜʣʷ ʤʝʣʘʥʦʢʨʘʪʦʚʳʭ ʤʝʪʘʤʦʨʬʠʪʦʚ ʊʷʥʴ-ʐʘʥʷ. 

1ï ʘʤʬʠʙʦʣʠʟʠʨʦʚʘʥʥʳʝ ʵʢʣʦʛʠʪʳ, ʘʤʬʠʙʦʣʠʪʳ ʠ ʙʠʦʪʠʪʦʚʳʝ ʘʤʬʠʙʦʣʠʪʳ ʉʝʚʝʨʥʦʛʦ ʠ ʉʨʝʜʠʥʥʦʛʦ ʊʷʥʴ-

ʐʘʥʷ; 2ï ʙʠʦʪʠʪʦʚʳʝ ʩʣʘʥʮʳ ʚ ɸʢʪʶʟʩʢʦʤ ʠ ʂʝʤʠʥʩʢʦʤ ʨʘʡʦʥʘʭ ʉʝʚʝʨʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ ʠ ʚ ʉʨʝʜʠʥʥʦʤ 

ʊʷʥʴ-ʐʘʥʝ; 3ï ʛʨʘʥʘʪ-ʤʫʩʢʦʚʠʪ-ʢʚʘʨʮʝʚʳʝ ʩʣʘʥʮʳ ʚ ʄʘʢʙʘʣʴʩʢʦʤ ʨʘʡʦʥʝ ʉʝʚʝʨʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ. ʇʦʣʷ 

ʠʩʭʦʜʥʳʭ ʧʦʨʦʜ ʦʙʦʟʥʘʯʝʥʳ ʙʫʢʚʘʤʠ: ʋɹ ï ʫʣʴʪʨʘʙʘʟʠʪʳ, ɹ ï ʙʘʟʠʪʳ, ʉʨʀʇ ï ʠʟʚʝʨʞʝʥʥʳʝ ʧʦʨʦʜʳ 

ʩʨʝʜʥʝʛʦ ʩʦʩʪʘʚʘ, ʊʌʊ ï ʪʫʬʬʠʪʳ ʩ ʦʩʥʦʚʥʳʤ ʠ ʫʣʴʪʨʘʦʩʥʦʚʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ɻʃɺ ï ʩʤʝʰʘʥʥʳʝ ʧʨʦʜʫʢʪʳ 

ʛʣʫʙʦʢʦʛʦ ʚʳʚʝʪʨʠʚʘʥʠʷ ʦʩʥʦʚʥʳʭ ʠ ʫʣʴʪʨʘʦʩʥʦʚʥʳʭ ʧʦʨʦʜ, ɻɺ ï ʛʨʘʫʚʘʢʢʠ, ʉɻɺ ï ʩʫʙʛʨʘʫʚʘʢʢʠ, ʄɺ ï 

ʤʝʣʘʥʦʚʘʢʢʠ, ɻʉʃ ï ʛʠʜʨʦʩʣʶʜʠʩʪʳʝ ʛʣʠʥʳ. ɿʘʰʪʨʠʭʦʚʘʥʦ ʧʦʣʝ ʱʝʣʦʯʥʳʭ ʤʘʛʤʘʪʠʪʦʚ. 

 

 

 

 

 
 

ʈʠʩ. 2.  ɼʠʘʛʨʘʤʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʘʚʦʚ ʫʣʴʪʨʘʦʩʥʦʚʥʳʭ ( I ), ʦʩʥʦʚʥʳʭ (II  ï ʧʦʣʝ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʦʩʪʘʚʦʚ ʠ III   - ʩ ʫʯʝʪʦʤ ʚʦʟʤʦʞʥʳʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ) ʠ ʩʨʝʜʥʠʭ (IV) ʠʟʚʝʨʞʝʥʥʳʭ ʧʦʨʦʜ, ʘ 

ʪʘʢʞʝ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʛʨʘʫʚʘʢʢ, ʧʝʣʠʪʦʚʳʭ ʪʫʬʦʚ, ʪʫʬʦʛʝʥʥʳʭ ʧʝʩʯʘʥʠʢʦʚ, ʦʩʥʦʚʥʳʭ ʤʦʥʦʤʠʢʪʦʚʳʭ ʠ 

ʧʦʣʠʤʠʢʪʦʚʳʭ ʧʝʩʯʘʥʠʢʦʚ (ʛʨʘʫʚʘʢʢʠ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ), ʠʟʚʝʩʪʢʦʚʠʩʪʳʭ ʪʫʬʦʚ (V), ʛʣʠʥ , ʘʨʛʠʣʣʠʪʦʚ, 

ʘʣʝʚʨʦʣʠʪʦʚ, ʘʨʢʦʟʦʚʳʭ ʠ ʤʝʨʛʝʣʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ (VI) ʠ ʛʣʠʥʠʩʪʳʭ, ʜʦʣʦʤʠʪʦʚʳʭ ʠ ʠʟʚʝʩʪʢʦʚʠʩʪʳʭ 

ʤʝʨʛʝʣʝʡ (VII) ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʙʣʘʩʪʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʘʤʬʠʙʦʣʠʪʦʚ ʠ ʛʨʘʥʘʪʦʚʳʭ ʘʤʬʠʙʦʣʠʪʦʚ. ʇʦʩʣʝʜʥʷʷ 

ʦʛʨʘʥʠʯʝʥʥʘ ʣʠʥʠʷʤʠ ʧʝʨʝʤʝʥʥʳʭ ʩʦʩʪʘʚʦʚ ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʠ (Amf), ʦʣʠʛʦʢʣʘʟ-ʘʥʜʝʟʠʥʘ (Pg) ʠ ʛʨʘʥʘʪʘ (Ga). 

ʏʝʨʥʳʝ ʪʦʯʢʠ ï ʘʤʬʠʙʦʣʠʪʳ, ʛʨʘʥʘʪʦʚʳʝ ʘʤʬʠʙʦʣʠʪʳ, ʵʢʣʦʛʠʪʦʧʦʜʦʙʥʳʝ ʧʦʨʦʜʳ ʥʠʞʥʝʛʦ ʧʨʦʪʝʨʦʟʦʷ 

ʊʷʥʴ-ʐʘʥʷ. 
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ʈʠʩ. 3.  ʉʦʩʪʘʚʳ ʤʝʣʘʥʦʢʨʘʪʦʚʳʭ ʤʝʪʘʤʦʨʬʠʪʦʚ (ʚ ʚʝʩ. %), ʚʳʨʘʞʝʥʥʳʝ ʯʝʨʝʟ ʚʘʨʠʘʮʠʠ ʩʦʜʝʨʞʘʥʠʡ 

SiO2, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʦʪʥʦʰʝʥʠʡ FeO*/MgO. ʉɸ ï ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʳʝ ʩʦʩʪʘʚʳ, ʊʅ ï ʪʦʣʝʠʪʦʚʳʝ ʩʦʩʪʘʚʳ. 

ʆʩʪʘʣʴʥʳʝ ʫʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʩʤ. ʥʘ ʨʠʩ. 1 

 

 

 

 

 
 

 

 

ʈʠʩ. 4.  ɼʠʘʛʨʘʤʤʘ AFM  ʜʣʷ ʧʦʨʦʜ ʧʨʦʪʦʦʬʠʦʣʠʪʦʚʦʡ ʘʩʩʦʮʠʘʮʠʠ ʜʦʢʝʤʙʨʠʡʩʢʠʭ ʚʳʩʪʫʧʦʚ ʊʷʥʴ-

ʐʘʥʷ. 

1ï ʘʤʬʠʙʦʣʠʪʳ, ʘʤʬʠʙʦʣʦʚʳʝ ʩʣʘʥʮʳ; 2-3ï ʧʦʨʦʜʳ ʤʝʣʘʥʦʢʨʘʪʦʚʦʛʦ ʬʫʥʜʘʤʝʥʪʘ: 2ï ʫʣʴʪʨʘʙʘʟʠʪʳ, 3ï 

ʛʘʙʙʨʦʠʜʳ; 4ï ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʧʦʨʦʜʳ ʜʥʘ ʦʢʝʘʥʦʚ; 5ï ʣʠʥʠʷ ʩʦʩʪʘʚʦʚ ʪʦʣʝʠʪʦʚʳʭ ʙʘʟʘʣʴʪʦʚ ʩʨʝʜʠʥʥʦ-

ʦʢʝʘʥʠʯʝʩʢʠʭ ʭʨʝʙʪʦʚ; 6ï ʣʠʥʠʷ ʨʘʟʜʝʣʘ ʪʦʣʝʠʪʦʚʳʭ ʠ ʱʝʣʦʯʥʳʭ ʩʝʨʠʡ. 

 

ʈʠʩ. 4ʘ.  ʉʦʩʪʘʚʳ ʧʦʨʦʜ ʤʝʣʘʥʦʢʨʘʪʦʚʳʭ ʤʝʪʘʤʦʨʬʠʪʦʚ (ʚ ʚʝʩ. %), ʚʳʨʘʞʝʥʥʳʝ ʯʝʨʝʟ ʚʘʨʠʘʮʠʠ 

ʩʦʜʝʨʞʘʥʠʡ TiO2, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʦʪʥʦʰʝʥʠʡ FeO*/MgO. 

1-3ï ʣʠʥʠʠ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʧʦʣʷ ʩʦʩʪʘʚʦʚ ʤʝʣʘʥʦʢʨʘʪʦʚʳʭ ʤʝʪʘʤʦʨʬʠʪʦʚ ɸʢʪʶʟʩʢʦʛʦ (1) ʠ ʄʘʢʙʘʣʴʩʢʦʛʦ 

(2) ʨʘʡʦʥʦʚ ʉʝʚʝʨʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ, ʉʨʝʜʠʥʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ (3). ʇʫʥʢʪʠʨʥʘʷ ʧʨʷʤʘʷ ʣʠʥʠʷ ʧʦʢʘʟʳʚʘʝʪ 

ʥʘʧʨʘʚʣʝʥʠʝ ʵʚʦʣʶʮʠʠ ʩʦʩʪʘʚʦʚ ʦʢʝʘʥʠʯʝʩʢʠʭ ʙʘʟʘʣʴʪʦʚ. ʆʩʪʘʣʴʥʳʝ ʫʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʩʤ. ʥʘ ʨʠʩ.4 

 

ʨʠʩ. 4 ʨʠʩ. 4ʘ 



 

ʧʦʨʦʜʘʤ ʦʬʠʦʣʠʪʦʚʦʡ ʘʩʩʦʮʠʘʮʠʠ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʘʢʞʝ 

ʧʝʪʨʦʭʠʤʠʯʝʩʢʠʤʠ ʨʝʢʦʥʩʪʨʫʢʮʠʷʤʠ ʩʦʩʪʘʚʘ ʧʨʦʪʦʣʠʪʦʚ (ʩʤ. ʨʠʩ.1-4ʘ; 

ʧʨʠʣʦʞ.2, ʪʘʙʣ. 1-2) ɺʤʝʩʪʝ ʩ ʪʝʤ ʯʘʩʪʴ ʙʠʦʪʠʪʦʚʳʭ ʩʣʘʥʮʝʚ ʩʦʚʤʝʩʪʥʦ ʩ 

ʢʘʨʙʦʥʘʪʥʦʡ ʠ ʢʚʘʨʮʠʪʦʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚʠʜʠʤʦʛʦ ʨʘʟʨʝʟʘ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʦʩʘʜʦʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ʯʝʭʣʘ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ (ʠʣʠ ʧʦʢʘ ʝʱʝ 

ʢʦʥʪʠʥʝʥʪʘ ɺʦʩʪʦʯʥʘʷ ɻʦʥʜʚʘʥʘ). ʊʘʢʘʷ çʩʤʝʩʴè ʦʩʥʦʚʥʳʭ ʤʝʪʘʚʫʣʢʘʥʠʪʦʚ 

ʦʬʠʦʣʠʪʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ ʩ ʦʩʘʜʦʯʥʳʤʠ ʯʝʭʦʣʴʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, 

ʝʩʪʝʩʪʚʝʥʥʦ, ʤʦʛʣʘ ʦʙʨʘʟʦʚʘʪʴʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʦʙʩʪʘʥʦʚʢʝ ʘʤʘʣʴʛʘʤʘʮʠʠ, 

ʠʣʠ ʘʢʢʨʝʮʠʠ ʦʢʝʘʥʠʯʝʩʢʠʭ ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʧʨʠ ʵʪʦʤ 

ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʭ ʠ ʛʨʘʥʠʪʠʟʠʨʦʚʘʥʥʳʭ.  

ʇʦ ʜʘʥʥʳʤ  ʩʚʠʥʝʮ-ʩʚʠʥʮʦʚʦʛʦ ʦʪʥʦʰʝʥʠʷ ʚ ʮʠʨʢʦʥʘʭ ʥʘʠʙʦʣʝʝ 

ʜʨʝʚʥʷʷ ʮʠʬʨʘ ʚʦʟʨʘʩʪʘ ʧʦʣʫʯʝʥʘ ʜʣʷ ʘʤʬʠʙʦʣ-ʙʠʦʪʠʪʦʚʳʭ ʩʣʘʥʮʝʚ, 

ʦʙʥʘʞʘʶʱʠʭʩʷ ʚ ʉʘʨʳʜʞʘʟʩʢʦʤ ʙʣʦʢʝ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʂʫʡʣʶ
*
. ʆʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʦʟʨʘʩʪʫ 2616°50 ʤʣʥ. ʣʝʪ (ʂʠʩʝʣʝʚ, 1991). ɸʚʪʦʨʳ ʵʪʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʯʠʪʘʶʪ, ʯʪʦ ʦʥʦ ʦʪʨʘʞʘʝʪ ʚʨʝʤʷ ʛʨʘʥʫʣʠʪʦʚʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ. 

ʄʝʞʜʫ ʪʝʤ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʣʘʙʦʨʘʪʦʨʠʠ ʦʙʲʝʜʠʥʝʥʠʷ çʖʞʢʘʟʛʝʦʬʠʟʠʢʘè  

(ɺ.ɸ.ʍʘʣʠʣʦʚ), ʦʧʨʝʜʝʣʷʚʰʠʝ ʚʦʟʨʘʩʪ ʧʦ ʪʦʡ ʞʝ ʧʨʦʙʝ ʠ ʧʦʣʫʯʠʚʰʠʝ 

ʙʣʠʟʢʫʶ ʮʠʬʨʫ, ʥʘ ʦʩʥʦʚʝ ʪʱʘʪʝʣʴʥʦʛʦ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ 

ʮʠʨʢʦʥʘ ʧʨʠʭʦʜʷʪ ʢ ʚʳʚʦʜʫ ʦ ʝʛʦ ʜʝʪʨʠʪʦʚʦʡ ʧʨʠʨʦʜʝ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʚʦʟʨʘʩʪ ʝʛʦ ʠʩʪʦʯʥʠʢʘ, ʢʦʪʦʨʳʡ ʧʨʠʩʫʪʩʪʚʦʚʘʣ ʚ ʧʨʝʜʝʣʘʭ ɺʦʩʪʦʯʥʦʡ 

ɻʦʥʜʚʘʥʳ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʷʤʠ ʚ 3200 ʤʣʥ. ʣʝʪ ʠʟ 

ʧʦʨʦʜ ʛʣʫʙʦʢʦʤʝʪʘʤʦʨʬʠʟʠʨʦʚʘʥʥʦʡ ʪʦʣʱʠ, ʦʙʥʘʞʘʶʱʝʡʩʷ ʚ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʤ ʊʘʨʠʤʝ (ʛʦʨʳ ʂʫʨʫʢʪʘʛ) (Hsu et al., 1994, ʩʦ ʩʩʳʣʢʦʡ ʥʘ (Zhou L., 

1987). 

                                                           
* ɿʜʝʩʴ ʠ ʜʘʣʝʝ ʧʨʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʘʪʝʨʠʘʣʳ ʘʚʪʦʨʘ, ʘ ʪʘʢʞʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʠ 

ʥʝʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ɺ.ɺ.ʂʠʩʝʣʝʚʘ, ɸ.ɹ.ɹʘʢʠʨʦʚʘ, ɺ.ʃ.ʂʣʠʰʝʚʠʯʘ, 

ʊ.ʉ.ɿʘʤʘʣʝʪʜʠʥʦʚʘ, ʄ.ʊʘʛʠʨʠ ʠ ʜʨ. ʛʝʦʣʦʛʦʚ, ʧʦʣʫʯʝʥʥʳʝ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ U-

Pb (ʧʦ ʮʠʨʢʦʥʫ), ʨʝʞʝ ʂ-ɸr ʠ Rb-Sr ʠʟʦʪʦʧʥʳʤʠ ʤʝʪʦʜʘʤʠ ʚ 

ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ ʣʘʙʦʨʘʪʦʨʠʷʭ ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ʅɸʅ ʂʈ, 

ʦʙʲʝʜʠʥʝʥʠʷ çʖʞʢʘʟʛʝʦʬʠʟʠʢʘè, ɺʉɽɻɽʀ ʠ ʫʥʠʚʝʨʩʠʪʝʪʘ ʀʙʘʨʘʢʠ 

(ʗʧʦʥʠʷ). 
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ʉʣʝʜʫʶʱʠʤ ʨʫʙʝʞʦʤ ʚ ʜʘʪʠʨʦʚʢʝ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʦʨʦʜ ʉʘʨʳʜʞʘʟʘ 

ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʨʘʩʪʘ ʮʠʨʢʦʥʘ ʠʟ ʤʠʛʤʘʪʠʪʦ-ʛʥʝʡʩʦʚ ʚ 

ʧʨʝʜʝʣʘʭ 1900-2250 ʤʣʥ. ʣʝʪ, ʯʪʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʪʘʢʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʧʨʦʮʝʩʩʘʭ, ʧʨʦʠʩʭʦʜʠʚʰʠʭ ʚ ʵʪʦ ʚʨʝʤʷ ʚ ʧʨʝʜʝʣʘʭ ɺʦʩʪʦʯʥʦʡ ɻʦʥʜʚʘʥʳ. 

ɼʦʢʝʤʙʨʠʡʩʢʠʝ ʧʦʨʦʜʳ ʩ Rb-Sr ʚʦʟʨʘʩʪʦʤ ʚ 1700-1900 ʤʣʥ. ʣʝʪ ʙʳʣʠ ʪʘʢʞʝ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʚ ʂʝʣʧʠʥʩʢʦʤ ʢʨʷʞʝ ʊʘʨʠʤʘ (Hsu et al., 1994, ʩʦ ʩʩʳʣʢʦʡ 

ʥʘ (Cheng S. et al., 1986). 

ʂʘʩʘʥʩʢʠʡ ʙʣʦʢ ʦʩʥʦʚʘʥʠʷ ʉʨʝʜʠʥʥʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʛʦ ʪʝʨʨʝʡʥʘ ʚ 

ʏʘʪʢʘʣʴʩʢʦʤ ʭʨʝʙʪʝ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʝʦʙʣʘʜʘʶʱʝ ʤʝʣʘʥʦʢʨʘʪʦʚʳʤʠ 

ʤʝʪʘʤʦʨʬʠʪʘʤʠ (ʄʘʢʘʨʳʯʝʚ, 1978; ɻʝʩʴ, 1984, 1987;ɹʘʢʠʨʦʚ, 1984 ʠ ʜʨ.). 

ʊʘʢ ʚ ʨʘʟʨʝʟʝ ʚ ʤʝʞʜʫʨʝʯʴʝ ʏʘʣʢʠʜʳ-ʀʰʪʘʤʙʝʨʜʳ-ʶʞʥʳʡ, ʩʦʩʪʦʷʱʠʤ 

ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʥʘʜʚʠʥʫʪʳʭ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʣʘʩʪʠʥ ʩ 

ʩʝʨʧʝʥʪʠʥʠʪʘʤʠ ʚ ʦʩʥʦʚʘʥʠʠ, ʫʯʘʩʪʚʫʶʪ ʜʚʘ ʢʦʤʧʣʝʢʩʘ ʧʦʨʦʜ. ʆʜʠʥ 

ʦʙʲʝʜʠʥʷʝʪ ʤʝʪʘʛʘʙʙʨʦ-ʫʣʴʪʨʘʤʘʬʠʪʦʚʳʝ ʧʦʨʦʜʳ (ʧʦʣʦʩʯʘʪʳʝ ʠ ʤʘʩʩʠʚʥʳʝ 

ʛʘʙʙʨʦ, ʛʨʘʥʘʪʦʚʳʝ ʘʤʬʠʙʦʣʠʪʳ, ʩʝʨʧʝʥʪʠʥʠʪʳ ʠ ʘʧʦʩʝʨʧʝʥʪʠʥʠʪʦʚʳʝ 

ʧʦʨʦʜʳ, ʛʘʙʙʨʦ-ʛʥʝʡʩʳ). ʆʥʠ ʷʚʣʷʶʪʩʷ ʬʫʥʜʘʤʝʥʪʦʤ ʜʣʷ ʚʪʦʨʦʛʦ ʢʦʤʧʣʝʢʩʘ-

ʧʝʨʝʩʣʘʠʚʘʥʠʷ ʘʤʬʠʙʦʣʦʚʳʭ ʠ ʙʠʦʪʠʪʦʚʳʭ ʩʣʘʥʮʝʚ. ʌʨʘʛʤʝʥʪʳ ʨʘʟʨʝʟʘ 

ʛʘʙʙʨʦ-ʫʣʴʪʨʘʤʘʬʠʪʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʙʥʘʞʘʶʪʩʷ ʚʦ ʤʥʦʛʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʧʣʘʩʪʠʥʘʭ, ʠʣʠ ʚ ʦʧʨʦʢʠʥʫʪʳʭ ʠʟʦʢʣʠʥʘʣʴʥʳʭ ʩʢʣʘʜʢʘʭ ʂʘʩʩʘʥʩʢʦʛʦ ʙʣʦʢʘ 

(ʄʘʢʘʨʳʯʝʚ, 1978). ʇʨʠ ʵʪʦʤ ʛʨʘʥʘʪʦʚʳʝ ʘʤʬʠʙʦʣʠʪʳ, ʢʨʦʤʝ ʣʠʥʟʦʚʠʜʥʳʭ 

ʧʨʦʩʣʦʝʚ, ʤʝʩʪʘʤʠ ʩʦʜʝʨʞʘʪʩʷ ʚ ʩʝʨʧʝʥʪʠʥʠʪʘʭ ʚ ʚʠʜʝ ʟʘʢʘʪʘʥʥʳʭ ʛʣʳʙ ʠ 

ʦʙʣʦʤʢʦʚ. ɺ ʥʠʭ ʩʦʜʝʨʞʘʪʩʷ ʨʝʣʠʢʪʳ ʵʢʣʦʛʠʪʦʧʦʜʦʙʥʳʭ ʧʦʨʦʜ, ʚʧʝʨʚʳʝ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʷʜʨʝ ʂʘʩʩʘʥʩʢʦʡ ʘʥʪʠʢʣʠʥʘʣʠ (ʘʥʪʠʬʦʨʤʳ) ɸ.ɹ.ɹʘʢʠʨʦʚʳʤ 

(1973). ɺʳʰʝ ʛʘʙʙʨʦ-ʫʣʴʪʨʘʤʘʬʠʪʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʢʘʢ ʠ ʚ ʤʝʞʜʫʨʝʯʴʝ 

ʏʘʣʢʠʜʳ-ʀʰʪʘʤʙʝʨʜʳ-ʶʞʥʳʡ, ʦʙʳʯʥʦ ʟʘʣʝʛʘʶʪ ʧʝʨʝʩʣʘʠʚʘʶʱʠʝʩʷ 

ʘʤʬʠʙʦʣʦʚʳʝ, ʙʠʦʪʠʪ-ʘʤʬʠʙʦʣʦʚʳʝ, ʛʨʘʥʘʪ-ʢʚʘʨʮ-ʧʣʘʛʠʦʢʣʘʟ-ʙʠʦʪʠʪʦʚʳʝ ʠ 

ʜʚʫʩʣʶʜʷʥʳʝ ʩʣʘʥʮʳ. ɺ ʵʪʦʪ ʨʘʟʨʝʟ "ʚʢʣʠʥʠʚʘʝʪʩʷ" ʛʦʨʠʟʦʥʪ ʤʨʘʤʦʨʦʚ. 

ʇʝʪʨʦʛʨʘʬʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʧʝʪʨʦʭʠʤʠʯʝʩʢʠʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʤʝʪʘʤʦʨʬʠʪʦʚ 

ʢʘʩʩʘʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʩʤ. ʨʠʩ.1-4ʘ) ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʠʩʭʦʜʥʳʤʠ ʧʦʨʦʜʘʤʠ 

ʜʣʷ ʤʝʣʘʥʦʢʨʘʪʦʚʳʭ ʤʝʪʘʤʦʨʬʠʪʦʚ ʩʣʫʞʠʣʠ ʙʘʟʠʪʦʚʳʝ ʠʟʚʝʨʞʝʥʥʳʝ 
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ʧʦʨʦʜʳ, ʘ ʩʨʝʜʠ ʨʘʟʣʠʯʥʳʭ ʙʠʦʪʠʪʦʚʳʭ ʩʣʘʥʮʝʚ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʢʘʢ ʙʘʟʠʪʳ, 

ʪʘʢ ʠ ʛʨʘʫʚʘʢʢʠ (ɻʝʩʴ, 1984,1987). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʝʟ ʠʩʭʦʜʥʳʭ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʢʘʩʩʘʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ ʯʝʨʝʜʦʚʘʥʠʝ ʧʦʢʨʦʚʦʚ ʙʘʟʘʣʴʪʦʚ ʠ 

ʧʘʯʝʢ ʛʣʠʥʠʩʪʦ-ʛʨʘʫʚʘʢʢʦʚʳʭ ʧʦʨʦʜ ʩ ʨʝʜʢʠʤʠ ʛʦʨʠʟʦʥʪʘʤʠ ʠ ʧʨʦʩʣʦʷʤʠ 

ʧʝʣʠʪʦʤʦʨʬʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ (ʢʘʨʙʦʥʘʪʥʳʭ ʠʣʦʚ). ʉʦʚʤʝʩʪʥʦ ʩ ʦʧʠʩʘʥʥʳʤʠ 

ʚʳʰʝ ʛʘʙʙʨʦ-ʛʠʧʝʨʙʘʟʠʪʦʚʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʦʥ ʩʦʩʪʘʚʣʷʣ ʦʬʠʦʣʠʪʦʚʫʶ 

ʘʩʩʦʮʠʘʮʠʶ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʘʢʞʝ ʧʝʪʨʦʭʠʤʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʝʡ. 

ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʠ ʠʥʪʝʥʩʠʚʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʘʥʦʤʘʣʠʠ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ (ʖ.ɺ.ʈʝʭʝʤʷʝ). ʅʘʣʠʯʠʝ ʚʳʩʦʢʦʙʘʨʠʯʝʩʢʠʭ 

ʦʙʨʘʟʦʚʘʥʠʡ (ʪʝʣʘ ʘʧʦʵʢʣʦʛʠʪʦʚ) ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʢʦʤʧʣʝʢʩʝ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʧʦʛʨʫʞʝʥʠʝ ʯʘʩʪʠ ʝʛʦ ʚ ʦʧʨʝʜʝʣʝʥʥʳʝ ʈʊ ʫʩʣʦʚʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʩʫʙʜʫʢʮʠʦʥʥʳʤ. ʇʦʩʣʝʜʫʶʱʠʝ ʧʨʦʮʝʩʩʳ ʤʝʪʘʤʦʨʬʠʟʤʘ ʘʤʬʠʙʦʣʠʪʦʚʦʡ ʠ 

ʵʧʠʜʦʪ-ʘʤʬʠʙʦʣʠʪʦʚʦʡ ʬʘʮʠʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʢʦʣʣʠʟʠʝʡ, ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ 

ʧʨʦʷʚʣʝʥʠʝʤ ʬʝʣʴʜʰʧʘʪʠʟʘʮʠʠ ʠ ʧʣʘʛʠʦʛʨʘʥʠʪʠʟʘʮʠʠ ʤʝʪʘʤʦʨʬʠʪʦʚ (ɻʝʩʴ, 

1978, 1997) ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʦʯʢʦʚʳʭ ʧʣʘʛʠʦʛʥʝʡʩʦʚ, ʨʘʟʚʠʚʘʚʰʠʭʩʷ ʧʦ 

ʩʣʘʥʮʘʤ ʠ ʙʣʘʩʪʦʤʠʣʦʥʠʪʘʤ ʘʤʬʠʙʦʣʠʪʦʚ ʠ ʛʘʙʙʨʦ. ʕʪʠ ʧʨʦʮʝʩʩʳ ʠ ʧʨʠʚʝʣʠ 

ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʦʩʥʦʚʘʥʠʷ ʂʘʩʘʥʩʢʦʛʦ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʙʣʦʢʘ 

ʉʨʝʜʠʥʥʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʛʦ ʪʝʨʨʝʡʥʘ. 

ʇʨʷʤʳʝ ʜʘʥʥʳʝ ʦ ʚʨʝʤʝʥʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʪʘʤʦʨʬʠʯʝʩʢʦʛʦ 

ʘʢʢʨʝʮʠʦʥʥʦʛʦ ʦʩʥʦʚʘʥʠʷ ʂʘʩʩʘʥʩʢʦʛʦ ʚʳʩʪʫʧʘ ʦʪʩʫʪʩʪʚʫʶʪ. ʅʘʠʙʦʣʝʝ 

ʜʨʝʚʥʷʷ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʘʷ ʛʨʘʥʠʮʘ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ, 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘʣʝʛʘʥʠʝʤ ʩ ʨʘʟʤʳʚʦʤ ʥʘ ʢʘʩʩʘʥʩʢʠʝ ʤʝʪʘʤʦʨʬʠʪʳ 

ʠʰʪʘʤʙʝʨʜʠʥʩʢʦʡ ʪʦʣʱʠ, ʫʩʣʦʚʥʦ ʜʘʪʠʨʫʝʤʦʡ ʨʠʬʝʝʤ 

(çʉʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʝéè, 1982). ʂʘʣʠʡ-ʘʨʛʦʥʦʚʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʨʘʩʪʘ 

ʙʠʦʪʠʪʦʚ ʠʟ ʢʘʩʩʘʥʩʢʠʭ ʩʣʘʥʮʝʚ ʧʦʢʘʟʳʚʘʣʠ ʩʨʝʜʥʝ-ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʠʝ 

ʮʠʬʨʳ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʰʠʨʦʢʦ ʧʨʦʷʚʠʚʰʠʤʠʩʷ ʪʝʢʪʦʥʦ-ʪʝʨʤʘʣʴʥʳʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʵʪʦʛʦ ʚʨʝʤʝʥʠ. ʄʝʞʜʫ ʪʝʤ ʠʤʝʶʪʩʷ ʠ ʨʝʜʢʠʝ ʦʧʨʝʜʝʣʝʥʠʷ 

ʚʦʟʨʘʩʪʘ ʮʠʨʢʦʥʘ ʠʟ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʩʣʘʥʮʝʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʢʦʤʧʣʝʢʩʘ 

(ʐʚʘʥʦʚ ʠ ʜʨ.,). ʇʦ ʠʟʦʪʦʧʥʦʤʫ ʩʚʠʥʝʮ-ʩʚʠʥʮʦʚʦʤʫ ʦʪʥʦʰʝʥʠʶ ʙʳʣʘ 
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ʧʦʣʫʯʝʥʘ ʮʠʬʨʘ ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʮʠʨʢʦʥʦʚ, ʨʘʚʥʘʷ 1100°200 

ʤʣʥ. ʣʝʪ (ʩʨʝʜʥʠʡ ʨʠʬʝʡ). ɿʝʨʥʘ ʮʠʨʢʦʥʦʚ (1000 ʰʪʫʢ), ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ, ʧʨʦʠʩʭʦʜʷʪ ʠʟ ʧʦʨʦʜʳ ʨʝʢʦʥʩʪʨʫʠʨʫʝʤʦʡ ʧʦ ʩʦʩʪʘʚʫ 

ʧʝʪʨʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʢʘʢ ʧʝʩʯʘʥʘʷ, ʧʦʵʪʦʤʫ ʤʦʞʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ ʠʭ 

ʦʙʣʦʤʦʯʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ. ʕʪʠ ʟʝʨʥʘ-ʠʟʦʤʝʪʨʠʯʥʳʝ, ʰʘʨʦʚʠʜʥʳʝ, ʠʣʠ 

ʷʡʮʝʚʠʜʥʳʝ. ʆʥʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʦʠʩʭʦʜʠʪ ʠʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʩʫʙʩʪʨʘʪʘ, 

ʙʦʣʝʝ ʜʨʝʚʥʝʛʦ, ʯʝʤ ʮʠʬʨʘ, ʧʨʠʚʝʜʝʥʥʘʷ ʚʳʰʝ. ʆʜʥʘʢʦ ʯʘʩʪʠʯʥʦ ʦʥ ʤʦʛ ʙʳʪʴ 

ʥʝʤʥʦʛʦ çʦʤʦʣʦʞʝʥè ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ. 

ɽʩʪʴ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʙʦʣʝʝ ʜʨʝʚʥʠʭ ʮʠʬʨ ʧʦ ʮʠʨʢʦʥʘʤ. ʅʘʧʨʠʤʝʨ, 1920°20 

ʤʣʥ. ʣʝʪ (ɹʘʢʠʨʦʚ ʠ ʜʨ., 1996), ʦʪʦʙʨʘʞʘʶʱʘʷ ʜʠʩʢʦʨʜʠʶ. ʉʚʠʥʝʮ-ʩʚʠʥʮʦʚʦʝ 

ʦʪʥʦʰʝʥʠʝ ʚ ʵʪʠʭ ʞʝ ʮʠʨʢʦʥʘʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʦʟʨʘʩʪʫ 1400 ʤʣʥ.ʣʝʪ. ɸʚʪʦʨʳ 

ʧʨʦʙʳ ʩʯʠʪʘʶʪ, ʯʪʦ ʚʩʝ ʵʪʠ ʮʠʬʨʳ ʦʪʨʘʞʘʶʪ ʚʦʟʨʘʩʪ ʤʝʪʘʤʦʨʬʠʟʤʘ, ʥʝ 

ʧʨʝʜʧʦʣʘʛʘʷ ʚʦʟʤʦʞʥʦʝ ʜʝʪʨʠʪʦʚʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʮʠʨʢʦʥʘ. 

 

3.1.1.2.2  ʇʦʩʪʘʢʢʨʝʮʠʦʥʥʳʝ çʩʰʠʚʘʶʱʠʝè ʛʨʘʥʠʪʦʠʜʳ (R 2-3) 

ʉʫʜʷ ʧʦ ʩʪʨʦʝʥʠʶ ʚʳʩʪʫʧʦʚ ʦʩʥʦʚʘʥʠʷ ʉʨʝʜʠʥʥʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʛʦ (ʜʣʷ 

ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʊʘʨʠʤʩʢʦʛʦ) ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʪʝʨʨʝʡʥʘ, ʩʫʱʝʩʪʚʝʥʥʫʶ 

ʨʦʣʴ ʚ ʝʛʦ ʩʪʘʥʦʚʣʝʥʠʠ ʩʳʛʨʘʣʠ ʨʠʬʝʡʩʢʠʝ ʛʨʘʥʠʪʦʠʜʥʳʝ ʢʦʤʧʣʝʢʩʳ. 

ʄʘʩʩʦʚʘʷ ʛʨʘʥʠʪʠʟʘʮʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʛʨʘʥʠʪʦʠʜʥʳʭ ʤʘʩʩʠʚʦʚ ʚ ʪʦ ʚʨʝʤʷ 

ʧʨʦʠʩʭʦʜʠʣʠ ʚ ʫʩʣʦʚʠʷʭ ʢʦʣʣʠʟʠʠ ʨʘʥʝʝ ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʨʘʟʣʠʯʥʳʭ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʩʪʨʫʢʪʫʨ, ʬʨʘʛʤʝʥʪʳ ʢʦʪʦʨʳʭ 

çʧʨʦʩʚʝʯʠʚʘʶʪè ʚ ʤʝʪʘʤʦʨʬʠʯʝʩʢʦʤ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤ ʦʩʥʦʚʘʥʠʠ. ʉʘʤʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʪʝʨʨʝʡʥʳ ʚ ʵʪʦʪ ʧʝʨʠʦʜ, ʦʯʝʚʠʜʥʦ, ʚʭʦʜʠʣʠ ʚ ʩʦʩʪʘʚ 

ʢʦʥʪʠʥʝʥʪʘ ɺʦʩʪʦʯʥʦʡ ɻʦʥʜʚʘʥʳ. ɻʨʘʥʠʪʦʠʜʳ ʧʨʦʜʦʣʞʘʣʠ ʠ ʟʘʚʝʨʰʘʣʠ 

ʧʨʦʮʝʩʩ ʢʦʥʩʦʣʠʜʘʮʠʠ ʵʪʦʛʦ ʘʢʢʨʝʮʠʦʥʥʦʛʦ ʦʩʥʦʚʘʥʠʷ, çʩʰʠʚʘʷè 

ʘʢʢʨʝʪʠʨʦʚʘʥʥʳʝ ʬʨʘʛʤʝʥʪʳ ʦʢʨʘʠʥʥʦʡ ʯʘʩʪʠ ʢʦʥʪʠʥʝʥʪʘ ʠ 

ʧʨʠʩʪʳʢʦʚʘʚʰʠʝʩʷ ʢ ʥʝʤʫ ʜʨʫʛʠʝ (ʚ ʪʦʤ ʯʠʩʣʝ ʦʢʝʘʥʠʯʝʩʢʠʝ) ʢʦʤʧʣʝʢʩʳ. 

 ʂʦʤʧʣʝʢʩ ʧʦʩʪʘʢʢʨʝʮʠʦʥʥʳʭ ʛʨʘʥʠʪʦʠʜʦʚ ʚʢʣʶʯʘʝʪ ʨʷʜ ʙʣʠʟʢʠʭ ʧʦ 

ʩʪʨʫʢʪʫʨʥʦ-ʚʝʱʝʩʪʚʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ (ʩʤ. ʪʘʢʞʝ ʨʠʩ. 10; ʧʨʠʣʦʞʝʥʠʝ2, ʪʘʙʣ. 

3-4) ʠ ʪʝʢʪʦʥʠʯʝʩʢʦʤʫ ʧʦʣʦʞʝʥʠʶ ʤʘʩʩʠʚʦʚ, ʤʝʣʢʠʭ ʪʝʣ ʠ ʧʦʣʝʡ 

ʤʠʛʤʘʪʠʟʘʮʠʠ. ʅʘʠʙʦʣʝʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʤʠ ʠʟ ʥʠʭ ʚ ʉʨʝʜʠʥʥʦʤ ʊʷʥʴ-ʐʘʥʝ 
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ʷʚʣʷʶʪʩʷ ʪʘʢʠʝ ʤʘʩʩʠʚʳ, ʢʘʢ ʉʘʨʳʜʞʘʟʩʢʠʡ, ɹʝʰʪʦʨʩʢʠʡ ʠ ʜʨʫʛʠʝ. 

ʉʘʨʳʜʞʘʟʩʢʠʡ ʤʘʩʩʠʚ, ʦʪʥʦʩʷʱʠʡʩʷ ʢ ʦʜʥʦʠʤʝʥʥʦʤʫ ʢʦʤʧʣʝʢʩʫ 

("ʉʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʝ...,ʪ.2, 1982), ʦʙʥʘʞʘʝʪʩʷ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ʉʨʝʜʠʥʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ (ʭʨʝʙʪʳ ɸʢʰʠʡʨʘʢ, ʂʝʫʣʶʫ-ʊʦʦ ʠ ʉʘʨʳ-ɼʞʘʟ) ʥʘ 

ʧʣʦʱʘʜʠ ʦʢʦʣʦ 1200 ʢʚ.ʢʤ. ʆʥ ʚʳʪʷʥʫʪ ʚ ʚʦʩʪʦʢ-ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʩʦʛʣʘʩʥʦ ʩ ʦʩʥʦʚʥʦʡ ʩʢʣʘʜʯʘʪʦʡ ʩʪʨʫʢʪʫʨʦʡ ʉʘʨʳʜʞʘʟʩʢʦʛʦ 

ʚʳʩʪʫʧʘ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʦʩʥʦʚʘʥʠʷ. ʇʘʣʝʦʟʦʡʩʢʠʤʠ ʠ 

ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʨʘʟʣʦʤʘʤʠ, ʧʦʣʦʩʦʡ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʦʨʦʜ ʵʪʦʛʦ 

ʦʩʥʦʚʘʥʠʷ ʠ ʬʨʘʛʤʝʥʪʘʤʠ ʟʘʣʝʛʘʶʱʠʭ ʥʘ ʥʝʤ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʚʝʨʭʥʝʛʦ ʨʠʬʝʷ-ʥʠʞʥʝʛʦ ʧʘʣʝʦʟʦʷ ʦʙʥʘʞʘʶʱʘʷʩʷ ʯʘʩʪʴ ʤʘʩʩʠʚʘ 

ʨʘʟʜʝʣʝʥʘ ʥʘ ʦʪʜʝʣʴʥʳʝ ʧʦʣʷ. 

ʉ ʚʤʝʱʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ʦʧʠʩʘʥʥʦʛʦ ʚʳʰʝ ʤʝʪʘʤʦʨʬʠʯʝʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʂʫʡʣʶ ʥʘ ʬʦʥʝ ʦʙʱʝʛʦ ʢʦʥʢʦʨʜʘʥʪʥʦʛʦ ʟʘʣʝʛʘʥʠʷ ʉʘʨʳʜʞʘʟʩʢʠʡ 

ʤʘʩʩʠʚ ʠʤʝʝʪ ʩʣʦʞʥʳʝ ʛʨʘʥʠʮʳ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʟʦʥʘʤʠ ʤʠʛʤʘʪʠʪʦʚ (20-

200ʤ). ʇʨʠ ʵʪʦʤ ʩʦʩʪʘʚ ʣʝʡʢʦʩʦʤʳ ʤʠʛʤʘʪʠʪʦʚ ʟʘʤʝʪʥʦ ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʘʚʘ 

ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ. ʊʘʢ ʩʨʝʜʠ ʙʦʣʝʝ ʤʝʣʘʥʦʢʨʘʪʦʚʳʭ ʤʝʪʘʤʦʨʬʠʪʦʚ 

(ʥʘʧʨʠʤʝʨ, ʘʤʬʠʙʦʣʠʪʦʚ, ʤʝʣʘʥʦʢʨʘʪʦʚʳʭ ʙʠʦʪʠʪʦʚʳʭ ʩʣʘʥʮʝʚ) ʣʝʡʢʦʩʦʤʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʝʟʦʢʨʘʪʦʚʳʤʠ ʧʦʨʬʠʨʦʙʣʘʩʪʦʚʳʤʠ ʧʣʘʛʠʦʛʨʘʥʠʪʘʤʠ ʠ 

ʢʚʘʨʮʝʚʳʤʠ ʜʠʦʨʠʪʘʤʠ, ʘ ʚ ʤʝʩʪʘʭ ʤʠʛʤʘʪʠʟʘʮʠʠ ʧʣʘʛʠʦʛʥʝʡʩʦʚ ʠ 

ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʧʣʘʛʠʦʤʠʛʤʘʪʠʪʦʚ ʣʝʡʢʦʩʦʤʘ ʚʳʨʘʞʝʥʘ ʣʝʡʢʦʛʨʘʥʠʪʘʤʠ ʠ 

ʧʝʛʤʘʪʦʠʜʥʳʤʠ ʛʨʘʥʠʪʘʤʠ. ɺ ʢʨʘʝʚʳʭ (ʵʥʜʦʢʦʥʪʘʢʪʦʚʳʭ) ʯʘʩʪʷʭ ʤʘʩʩʠʚʘ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʢʠʘʣʠʪʦʚ ʠ ʢʨʫʧʥʳʭ ʦʩʪʘʥʮʦʚ ʚ ʨʘʟʥʦʡ 

ʩʪʝʧʝʥʠ ʧʣʘʛʠʦʛʨʘʥʠʪʠʟʠʨʦʚʘʥʥʳʭ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ. ʇʦʨʦʜʳ ʤʘʩʩʠʚʘ 

ʟʜʝʩʴ ʤʝʣʢʦʟʝʨʥʠʩʪʳ ʠ ʯʘʩʪʦ ʛʥʝʡʩʦʚʠʜʥʳ. ʇʨʠ ʵʪʦʤ ʠʭ ʛʥʝʡʩʦʚʠʜʥʦʩʪʴ 

ʥʘʩʣʝʜʫʝʪ ʜʠʨʝʢʪʠʚʥʳʝ ʪʝʢʩʪʫʨʳ ʩʫʙʩʪʨʘʪʘ ʚʤʝʱʘʶʱʠʭ ʤʝʪʘʤʦʨʬʠʪʦʚ. ʂʘʢ 

ʠ ʚ ʤʘʛʤʘʪʠʪʘʭ, ʦʪ ʩʦʩʪʘʚʘ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʟʘʚʠʩʠʪ ʠ 

ʩʦʩʪʘʚ ʦʙʨʘʟʦʚʘʥʠʡ ʵʥʜʦʢʦʥʪʘʢʪʦʚʦʡ ʟʦʥʳ: ʫ ʢʦʥʪʘʢʪʦʚ ʩ ʘʤʬʠʙʦʣʠʪʘʤʠ ʚ 

ʥʠʭ ʧʨʠʩʫʪʩʪʚʫʝʪ ʨʦʛʦʚʘʷ ʦʙʤʘʥʢʘ ʚ ʧʦʚʳʰʝʥʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʟʘ ʩʯʝʪ 

ʧʦʥʠʞʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ ʠ ʢʚʘʨʮʘ. ʇʦʨʦʜʳ 

ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʢʘʢ ʢʚʘʨʮʝʚʳʝ ʜʠʦʨʠʪʳ, ʘ ʥʘ ʛʨʘʥʠʮʝ ʩ ʛʥʝʡʩʘʤʠ 
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ʛʨʘʥʠʪʦʠʜʳ ʤʘʩʩʠʚʘ ʣʝʡʢʦʢʨʘʪʦʚʳ. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʉʘʨʳʜʞʘʟʩʢʦʛʦ ʤʘʩʩʠʚʘ ʩʣʦʞʝʥʘ ʩʝʨʳʤʠ ʠ ʨʦʟʦʚʘʪʦ-

ʩʝʨʳʤʠ ʛʨʘʥʠʪʦʠʜʘʤʠ ʩʨʝʜʥʝ- ʠ ʢʨʫʧʥʦʟʝʨʥʠʩʪʦʛʦ ʯʘʩʪʦ 

ʧʦʨʬʠʨʦʙʣʘʩʪʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʩ ʤʘʩʩʠʚʥʦʡ ʠ ʛʥʝʡʩʦʚʠʜʥʦʡ ʪʝʢʩʪʫʨʦʡ. 

ʉʨʝʜʠ ʥʠʭ, ʧʦ ʜʘʥʥʳʤ ʊ.ɸ.ɼʦʜʦʥʦʚʦʡ (ɼʦʜʦʥʦʚʘ ʠ ʜʨ.,1984) ʠ ʄ.ʄ.ʇʫʨʢʠʥʘ 

(ʥʝʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʩʚʝʜʝʥʠʷ) ʚʝʜʫʱʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʧʣʘʛʠʦʛʨʘʥʦʜʠʦʨʠʪʳ 

(ʪʦʥʘʣʠʪʳ) ʠ ʧʣʘʛʠʦʛʨʘʥʠʪʳ (ʪʨʦʥʜʴʝʤʠʪʳ). ʄʝʥʝʝ ʨʘʟʚʠʪʳ ʛʨʘʥʠʪʳ, ʚ 

ʢʦʪʦʨʳʭ ʙʠʦʪʠʪ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʟʘʤʝʱʝʥ ʤʫʩʢʦʚʠʪʦʤ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ 

ʢʘʣʠʰʧʘʪʠʟʠʨʦʚʘʥʥʳʭ ʧʣʘʛʠʦʛʨʘʥʠʪʦʚ. ʄʝʞʜʫ ʦʪʤʝʯʝʥʥʳʤʠ 

ʨʘʟʥʦʚʠʜʥʦʩʪʷʤʠ ʧʦʨʦʜ ʦʙʳʯʥʳ ʧʦʩʪʝʧʝʥʥʳʝ ʧʝʨʝʭʦʜʳ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʢʘʢ 

ʧʝʨʚʦʥʘʯʘʣʴʥʳʤ ʬʘʢʪʦʨʦʤ ʨʘʟʣʠʯʠʷ ʚ ʩʦʩʪʘʚʝ ʚʤʝʱʘʶʱʠʭ ʤʝʪʘʤʦʨʬʠʪʦʚ, 

ʪʘʢ ʠ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʥʘʣʦʞʝʥʥʦʡ ʢʘʣʠʰʧʘʪʠʟʘʮʠʠ. ʇʦʩʣʝʜʥʷʷ 

ʧʨʦʷʚʠʣʘʩʴ ʚ ʚʠʜʝ ʧʦʨʬʠʨʦʙʣʘʩʪʦʚ ʤʠʢʨʦʢʣʠʥʘ, ʘ ʪʘʢʞʝ ʝʛʦ ʢʩʝʥʦʤʦʨʬʥʳʭ 

ʟʝʨʝʥ ʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʧʨʦʞʠʣʢʦʚʠʜʥʳʭ ʚʳʜʝʣʝʥʠʡ. ʄʠʢʨʦʢʣʠʥʠʟʘʮʠʷ 

ʦʙʳʯʥʦ ʩʦʧʨʦʚʦʞʜʘʣʘʩʴ ʦʢʚʘʨʮʝʚʘʥʠʝʤ. ʕʪʠ ʧʨʦʮʝʩʩʳ ʨʘʟʚʠʚʘʣʠʩʴ ʙʦʣʴʰʝ ʚ 

ʮʝʥʪʨʘʣʴʥʳʭ ʯʘʩʪʷʭ ʉʘʨʳʜʞʘʟʩʢʦʛʦ ʤʘʩʩʠʚʘ, ʛʜʝ ʧʦʨʦʜʳ ʧʦ ʩʦʩʪʘʚʫ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʛʨʘʥʠʪʘʤ. ɺ ʩʪʦʨʦʥʫ ʚʤʝʱʘʶʱʝʡ ʨʘʤʳ ʦʥʠ ʩʤʝʥʷʶʪʩʷ 

ʛʨʘʥʦʜʠʦʨʠʪʘʤʠ ʠ ʧʣʘʛʠʦʛʨʘʥʠʪʘʤʠ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʉʘʨʳʜʞʘʟʩʢʦʛʦ ʤʘʩʩʠʚʘ ʟʘʚʝʨʰʠʣʦʩʴ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʤʝʣʢʠʭ ʪʝʣ (ʜʦ 2 ʢʚ.ʢʤ) ʠ ʞʠʣ ʩʚʝʪʣʦ-ʩʝʨʳʭ ʠ ʨʦʟʦʚʘʪʦ-ʩʝʨʳʭ ʤʝʣʢʦ- ʠʣʠ 

ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʭ ʧʦʨʬʠʨʦʙʣʘʩʪʦʚʳʭ ʣʝʡʢʦʛʨʘʥʠʪʦʚ ʠ ʘʣʷʩʢʠʪʦʚ ʤʘʩʩʠʚʥʦʡ ʠ 

ʠʥʦʛʜʘ ʛʥʝʡʩʦʚʠʜʥʦʡ ʪʝʢʩʪʫʨʳ. ʇʨʠ ʵʪʦʤ ʛʥʝʡʩʦʚʠʜʥʦʩʪʴ ʣʝʡʢʦʛʨʘʥʠʪʦʚ 

ʥʘʩʣʝʜʫʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʛʥʝʡʩʦʚʠʜʥʦʩʪʠ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʦʙʨʘʟʦʚʘʥʠʡ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʨʦʩʪʠʨʘʥʠʷ ʠʭ ʢʦʥʪʘʢʪʦʚ. ʊʝʣʘ ʣʝʡʢʦʛʨʘʥʠʪʦʚ ʦʙʳʯʥʦ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʮʝʥʪʨʘʣʴʥʳʭ ʯʘʩʪʷʭ ʤʘʩʩʠʚʘ ʩʨʝʜʠ ʙʦʣʝʝ 

ʤʠʢʨʦʢʣʠʥʠʟʠʨʦʚʘʥʥʳʭ ʧʣʘʛʠʦʛʨʘʥʠʪʦʚ ʠ ʧʣʘʛʠʦʛʨʘʥʦʜʠʦʨʠʪʦʚ. 

ʆʯʝʚʠʜʥʦ, ʵʪʦʪ ʬʘʢʪ, ʘ ʪʘʢʞʝ ʥʘʩʣʝʜʦʚʘʥʠʝ (ʠʣʠ ʩʦʭʨʘʥʝʥʠʝ) 

ʜʠʨʝʢʪʠʚʥʳʭ ʪʝʢʩʪʫʨ ʚʤʝʱʘʶʱʠʭ ʛʨʘʥʠʪʦʠʜʦʚ, ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ 

(ʧʦ ʂʦʨʞʠʥʩʢʦʤʫ) ʤʝʪʘʤʘʛʤʘʪʠʯʝʩʢʦʤ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʪʝʣ ʣʝʡʢʦʛʨʘʥʠʪʦʚ ʠ 

ʘʣʷʩʢʠʪʦʚ. 
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ɺʨʝʤʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʉʘʨʳʜʞʘʟʩʢʦʛʦ ʤʘʩʩʠʚʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʛʦ 

ʩʝʢʫʱʠʤʠ ʦʪʥʦʰʝʥʠʷʤʠ ʩ ʜʦʨʠʬʝʡʩʢʠʤʠ ʤʝʪʘʤʦʨʬʠʪʘʤʠ ʢʦʤʧʣʝʢʩʘ 

("ʩʚʠʪʳ") ʂʝʫʣʶʫ ʠ ʪʨʘʥʩʛʨʝʩʩʠʚʥʳʤ ʥʘʣʝʛʘʥʠʝʤ ʥʘ ʝʛʦ ʵʨʦʟʠʦʥʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚʝʨʭʥʝʨʠʬʝʡʩʢʦ-ʚʝʥʜʩʢʠʭ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʪʝʨʨʠʛʝʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ. ʈʘʜʠʦʣʦʛʠʯʝʩʢʦʝ ʜʘʪʠʨʦʚʘʥʠʝ ʛʨʘʥʠʪʦʠʜʦʚ ʉʘʨʳʜʞʘʟʩʢʦʛʦ 

ʤʘʩʩʠʚʘ ʫʨʘʥ-ʩʚʠʥʮʦʚʳʤ ʤʝʪʦʜʦʤ ʧʦ ʮʠʨʢʦʥʘʤ ʧʦʢʘʟʘʣʦ ʧʨʝʦʙʣʘʜʘʶʱʝ 

ʧʦʟʜʥʝʨʠʬʝʡʩʢʠʡ ʚʦʟʨʘʩʪ ʣʝʡʢʦʛʨʘʥʠʪʦʚ (ʠʟʦʭʨʦʥʘ 800°30 ʤʣʥ.ʣʝʪ) ʩ 

ʦʪʢʣʦʥʝʥʠʷʤʠ ʚ ʦʪʜʝʣʴʥʳʭ ʧʨʦʙʘʭ ʠʟ ʛʨʘʥʦʜʠʦʨʠʪʦʚ, ʢʚʘʨʮʝʚʳʭ ʜʠʦʨʠʪʦʚ ʜʦ 

ʩʨʝʜʥʝʛʦ ʨʠʬʝʷ (ʦʢʦʣʦ 1360 ʤʣʥ.ʣʝʪ) (ʂʠʩʝʣʝʚ ʠ ʜʨ., 1988), ʯʪʦ ʤʦʞʝʪ 

ʫʢʘʟʳʚʘʪʴ ʥʘ ʚʣʠʷʥʠʝ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ ʥʘ ʚʦʟʨʘʩʪ ʧʦʩʣʝʜʥʠʭ. 

ʆʙʥʘʞʘʶʱʠʡʩʷ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʉʨʝʜʠʥʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ ɹʝʰʪʦʨʩʢʠʡ  

(ʇʩʢʝʤʩʢʠʡ ʭʨ.) ʠ ʄʫʟʙʝʣʴʩʢʠʡ (ʊʘʣʘʩʩʢʠʡ ʭʨ.) ʛʨʘʥʠʪʦʠʜʥʳʝ ʤʘʩʩʠʚʳ 

ʧʣʦʱʘʜʴʶ ʧʦ 150-200 ʢʚ.ʢʤ,ʩʫʜʷ ʧʦ ʥʘʣʠʯʠʶ ʚ ʥʠʭ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʢʩʝʥʦʣʠʪʦʚ ʥʠʞʥʝʧʨʦʪʝʨʦʟʦʡʩʢʠʭ ʤʝʪʘʤʦʨʬʠʪʦʚ ʠ ʧʝʨʝʢʨʳʪʠʶ ʠʭ 

ʚʝʨʭʥʝʨʠʬʝʡʩʢʦ-ʚʝʥʜʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʠʤʝʶʪ ʚʦʟʨʘʩʪʥʦʝ ʠ ʩʪʨʫʢʪʫʨʥʦʝ 

ʧʦʣʦʞʝʥʠʝ, ʩʭʦʜʥʦʝ ʩ ʪʘʢʦʚʳʤʠ ʉʘʨʳʜʞʘʟʩʢʦʛʦ ʤʘʩʩʠʚʘ. ʕʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʧʦʟʜʥʝʨʠʬʝʡʩʢʠʤʠ ʜʘʪʠʨʦʚʢʘʤʠ ʧʦʨʦʜ ʵʪʠʭ ʤʘʩʩʠʚʦʚ 

ʢʘʣʠʡ-ʘʨʛʦʥʦʚʳʤ ʤʝʪʦʜʦʤ ʧʦ ʩʣʶʜʘʤ (824-915 ʤʣʥ.ʣʝʪ; ɻʝʩʴ, 1967; ʠ ʜʨ.). 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʚʳʭʦʜʦʚ ɹʝʰʪʦʨʩʢʦʛʦ ʠ ʄʫʟʙʝʣʴʩʢʦʛʦ ʤʘʩʩʠʚʦʚ ʩʣʦʞʝʥʘ 

ʜʚʫʩʣʶʜʷʥʳʤʠ ʧʦʨʬʠʨʦʚʠʜʥʳʤʠ ʧʦʨʦʜʘʤʠ, ʧʦ ʩʚʦʝʤʫ ʤʠʥʝʨʘʣʴʥʦʤʫ 

ʩʦʩʪʘʚʫ ʚʘʨʴʠʨʫʶʱʠʤʠ ʦʪ ʧʣʘʛʠʦʛʨʘʥʠʪʦʚ (ʪʨʦʥʜʴʝʤʠʪʦʚ) ʜʦ ʛʨʘʥʠʪʦʚ, 

ʠʤʝʶʱʠʭ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦʩʪʝʧʝʥʥʳʝ ʧʝʨʝʭʦʜʳ. ɺʩʪʨʝʯʘʶʪʩʷ ʪʘʢʞʝ ʫʯʘʩʪʢʠ 

ʛʨʘʥʦʜʠʦʨʠʪʦʚʦʛʦ ʩʦʩʪʘʚʘ. ʂʘʢ ʠ ʚ ʉʘʨʳʜʞʘʟʩʢʦʤ ʤʘʩʩʠʚʝ, ʨʘʟʣʠʯʠʷ ʚ 

ʩʦʩʪʘʚʝ ʧʦʨʦʜ ʚʳʟʚʘʥʳ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʧʨʦʮʝʩʩʦʤ ʤʠʢʨʦʢʣʠʥʠʟʘʮʠʠ, 

ʥʘʣʦʞʝʥʥʦʡ ʥʘ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʧʣʘʛʠʦʛʨʘʥʠʪʥʳʡ ʩʦʩʪʘʚ ʠ ʧʨʦʷʚʣʷʚʰʠʡʩʷ ʚ 

ʦʙʨʘʟʦʚʘʥʠʠ ʢʨʫʧʥʳʭ (ʜʦ 2-5 ʩʤ) ʧʦʨʬʠʨʦʙʣʘʩʪʦʚ ʤʠʢʨʦʢʣʠʥʘ ʠ ʟʘʤʝʱʝʥʠʠ 

ʠʤ ʧʣʘʛʠʦʢʣʘʟʘ. 

 

3.1.1.2.3  ʂʦʤʧʣʝʢʩʳ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʨʠʬʪʘ (R3-V1) 

ʅʘʣʠʯʠʝ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦ-ʨʠʬʪʦʛʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʚ ʉʨʝʜʠʥʥʦʤ ʊʷʥʴ-ʐʘʥʝ 

ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʙʦʩʥʦʚʳʚʘʣʦʩʴ ʤʥʦʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ (ɹʘʢʠʨʦʚ, 
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ɹʫʨʪʤʘʥ, 1984; ʉʘʛʳʥʜʳʢʦʚ, ʉʫʜʦʨʛʠʥ, 1984; ɼʘʣʠʤʦʚ ʠ ʜʨ., 1986; ɻʝʩʴ, 

1988; ɿʘʤʘʣʝʪʜʠʥʦʚ, ʆʩʤʦʥʙʝʪʦʚ, 1988; ʄʘʢʩʫʤʦʚʘ, 1991 ʠ ʜʨ.).ʉʦʛʣʘʩʥʦ 

ʠʤʝʶʱʠʤʩʷ ʜʘʥʥʳʤ ʠʟʦʪʦʧʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ ʚʦʟʨʘʩʪʘ ʫʨʘʥ-ʩʚʠʥʮʦʚʳʤ 

ʤʝʪʦʜʦʤ ʧʦ ʮʠʨʢʦʥʘʤ (ʂʠʩʝʣʝʚ, 1991 ʠ ʜʨ.) ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʥʘʙʣʶʜʝʥʠʷʤ ʚ 

ʵʪʦʤ ʨʝʛʠʦʥʝ ʠʭ ʥʘʢʦʧʣʝʥʠʝ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʧʦʟʜʥʝʤ ʨʠʬʝʝ-ʚʝʥʜʝ. ɺ ʧʦʟʜʥʝʤ 

ʨʠʬʝʝ (705-830 ʤʣʥ. ʣʝʪ) ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʤʧʣʝʢʩʘ ʤʝʪʘʤʦʨʬʠʯʝʩʢʦʛʦ 

ʦʩʥʦʚʘʥʠʷ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʪʝʨʨʝʡʥʘ ʠʟʣʠʚʘʣʠʩʴ ʚʫʣʢʘʥʠʪʳ ʢʠʩʣʦʡ 

ʩʝʨʠʠ (ʨʠʩ.5; ʧʨʠʣʦʞ. 2, ʪʘʙʣ. 5.), ʚʳʜʝʣʷʝʤʳʝ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ʩʚʠʪʳ 

ɹʦʣ.ʅʘʨʳʥʘ. ʅʘ ʥʠʭ, ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʢʦʤʧʣʝʢʩʝ ʦʩʥʦʚʘʥʠʷ, ʨʝʟʢʦ 

ʥʝʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʶʪ ʛʨʫʙʦʟʝʨʥʠʩʪʳʝ ʢʦʩʦʩʣʦʠʩʪʳʝ ʘʨʢʦʟʦʚʳʝ ʠ ʢʚʘʨʮʝʚʳʝ 

ʧʝʩʯʘʥʠʢʠ, ʛʨʘʚʝʣʠʪʳ ʠ ʢʦʥʛʣʦʙʨʝʢʯʠʠ ʩ ʨʝʟʢʠʤʠ ʤʘʣʦʤʦʱʥʳʤʠ ʧʦʢʨʦʚʘʤʠ 

ʣʘʚ ʠ ʪʫʬʦʚ ʣʠʧʘʨʠʪʦʚ, ʜʘʮʠʪʦʚ ʠ ʤʠʥʜʘʣʝʢʘʤʝʥʥʳʭ ʙʘʟʘʣʴʪʦʚ (120-400 ʤ). 

ʆʥʠ ʧʦʢʨʳʚʘʶʪʩʷ ʚʫʣʢʘʥʦʛʝʥʥʥʦʡ ʪʦʣʱʝʡ ʧʝʨʝʩʣʘʠʚʘʥʠʷ ʨʠʦʣʠʪʦʚ, 

ʪʨʘʭʠʨʠʦʣʠʪʦʚ, ʪʨʘʭʠʜʘʮʠʪʦʚ ʠ ʠʭ ʪʫʬʦʚ, ʪʫʬʦʧʝʩʯʘʥʠʢʦʚ, ʪʫʬʦʘʣʝʚʨʦʣʠʪʦʚ 

ʩ ʧʦʢʨʦʚʘʤʠ ʠ ʩʠʣʣʘʤʠ ʙʘʟʘʣʴʪʦʚ, ʪʨʘʭʠʙʘʟʘʣʴʪʦʚ (250-750ʤ) (ʩʤ. ʨʠʩ. 5). 

 

 
 

ʈʠʩ. 5.  ɼʠʘʛʨʘʤʤʘ K 2O-SiO2 ʜʣʷ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʨʦʜ ʨʠʬʝʡʩʢʦ-ʚʝʥʜʩʢʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʨʠʬʪʦʚ 

ʊʷʥʴ-ʐʘʥʷ. 

 

I-IV ï ʧʦʣʷ: I ï ʥʠʟʢʦʢʘʣʠʝʚʦʝ, II  ï ʩʨʝʜʥʝʢʘʣʠʝʚʦʝ, III  ï ʧʦʚʳʰʝʥʥʦ-ʢʘʣʠʝʚʦʝ, IV ï ʚʳʩʦʢʦʢʘʣʠʝʚʦʝ. 

ɹʫʢʚʳ: pb ï ʧʠʢʨʠʪʦ-ʙʘʟʘʣʴʪ, b ï ʙʘʟʘʣʴʪ, ab ï ʘʥʜʝʟʠʪʦ-ʙʘʟʘʣʴʪ, a - ʘʥʜʝʟʠʪ, d ï ʜʘʮʠʪ, r ï ʨʠʦʣʠʪ. 

ʊʦʯʢʠ ʩʦʩʪʘʚʦʚ ʧʦʨʦʜ: 1 ï ʪʫʥʜʫʢʩʢʦʛʦ ʜʘʡʢʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ, 2-4 ï ʵʬʬʫʟʠʚʥʳʭ ʧʦʢʨʦʚʦʚ (2- ʩʚʠʪʘ 

ɹʦʣʴʰʦʛʦ ʅʘʨʳʥʘ ʠ ʵʢʫʨʛʝʥʢʦʣʴʩʢʘʷ ʩʚʠʪʘ, 3- ʙʝʣʴʯʠʡʩʢʘʷ, 4- ʤʫʨʩʘʰʢʘʷ, ʯʦʥ-ʪʘʣʜʳʩʫʡʩʢʘʷ ʠ 

ʪʘʣʜʳʩʫʡʩʢʘʷ ʩʚʠʪʳ). 
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ʈʘʟʨʝʟʳ ʚʝʨʭʥʝʨʠʬʝʡʩʢʠʭ ʪʝʨʨʠʛʝʥʥʦ-ʚʫʣʢʘʥʦʛʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʨʠʬʪʘ ʥʘʨʘʱʠʚʘʶʪʩʷ ʦʙʣʦʤʦʯʥʳʤʠ ʪʦʣʱʘʤʠ ʚʝʥʜʩʢʦʛʦ 

(ʨʘʥʥʝʚʝʥʜʩʢʦʛʦ) ʚʦʟʨʘʩʪʘ. ʆʥʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʣʦʭʦ 

ʩʦʨʪʠʨʦʚʘʥʥʳʝ ʘʨʢʦʟʦʚʳʝ ʧʝʩʯʘʥʠʢʠ, ʛʨʘʚʝʣʠʪʳ, ʢʦʥʛʣʦʤʝʨʘʪʳ, ʩʦʜʝʨʞʘʱʠʝ 

ʧʨʦʩʣʦʠ ʜʦʣʦʤʠʪʦʚ, ʧʦʢʨʦʚʳ ʠ ʜʘʡʢʠ ʨʠʦʣʠʪʦʚ, ʨʠʦʨʘʮʠʪʦʚ, ʪʨʘʭʠʙʘʟʘʣʴʪʦʚ 

ʠ   ʠʭ   ʪʫʬʦʚ.   ʍʘʨʘʢʪʝʨʥʳ   ʨʝʟʢʠʝ   ʚʘʨʠʘʮʠʠ   ʤʦʱʥʦʩʪʝʡ   (ʜʦ  500 ʤ)   ʠ  

 
ʈʠʩ 6. ʉʦʦʪʥʦʰʝʥʠʝ ʢʘʣʠʝʚʦʡ ʠ ʢʨʝʤʥʝʟʸʤʠʩʪʦʩʪʠ, ʢʘʣʠʝʚʦʡ ʠ ʬʝʤʠʯʥʦʩʪʠ (ʘ), ʩʪʝʧʝʥʴ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ-ʦʢʝʘʥʠʯʥʦʩʪʠ (ʙ) ʧʝʩʯʘʥʠʢʦʚ ʠʟ ʢʦʤʧʣʝʢʩʘ ʛʨʘʙʝʥʦʚʳʭ ʬʘʮʠʡ ʨʠʬʝʡʩʢʦ-

ʚʝʥʜʩʢʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʨʠʬʪʦʚ ʚ ʊʷʥʴ-ʐʘʥʝ. 1-5 ï ʪʦʯʢʠ ʩʦʦʪʥʦʰʝʥʠʡ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʧʦ ʩʨʝʜʥʠʤ 

ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʧʝʩʢʦʚ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʦʢ (ʩʦʩʪʘʚʳ ʧʦ Maynard et al., 1981): 1 

ï ʙʘʩʩʝʡʥ ʧʝʨʝʜʦʚʦʡ ʜʫʛʠ, 2 ï ʙʘʩʩʝʡʥ ʪʳʣʦʚʦʡ ʜʫʛʠ, 3 ï ʬʨʦʥʪʘʣʴʥʳʡ ʢʨʘʡ ʧʣʠʪʳ ʩ ʩʫʙʜʫʢʮʠʝʡ, 4 - 

ʬʨʦʥʪʘʣʴʥʳʡ ʢʨʘʡ ʧʣʠʪʳ ʙʝʟ ʩʫʙʜʫʢʮʠʠ ʩʦ ʩʢʦʣʴʞʝʥʠʝʤ, 5 ï ʪʳʣʴʥʳʡ ʢʨʘʡ ʧʣʠʪʳ; 6-7 ï ʪʦʯʢʠ ʠ ʧʦʣʷ 

ʩʦʩʪʘʚʦʚ ʧʝʩʯʘʥʠʢʦʚ ʛʨʘʙʝʥʦʚʳʭ ʬʘʮʠʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʨʠʬʪʦʚ: 6 ï ʚ ʧʨʝʜʝʣʘʭ ʉʝʚʝʨʥʦʛʦ (ʘʢʪʫʛʘʡʩʢʘʷ, 

ʢʫʨʛʘʥʩʢʘʷ, ʪʫʰʘʰʫʡʩʢʘʷ ʩʚʠʪʳ) ʠ 7 ï ʉʨʝʜʠʥʥʦʛʦ (ʢʠʯʠʪʘʣʜʳʩʫʡʩʢʘʷ, ʤʫʨʩʘʰʩʢʘʷ, ʰʦʨʘʰʫʡʩʢʘʷ ʠ ʜʨ. 

ʩʚʠʪʳ) ʊʷʥʴ-ʐʘʥʷ. ɿʜʝʩʴ ʠ ʜʘʣʝʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʘʢʞʝ ʜʘʥʥʳʝ ʭʠʤʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ ʧʝʩʯʘʥʠʢʦʚ ʠʟ 

(ʂʣʠʰʝʚʠʯ, ʉʝʤʠʣʝʪʢʠʥ, 1992). 

 

ʣʘʪʝʨʘʣʴʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʩʦʩʪʘʚʘ ʠ ʩʪʨʦʝʥʠʷ ʨʘʟʨʝʟʦʚ. ʄʦʱʥʘʷ (ʜʦ 3000 ʤ) 

ʪʦʣʱʘ ʛʨʫʙʦʦʙʣʦʤʦʯʥʦ-ʛʣʠʥʠʩʪʳʭ ʦʪʣʦʞʝʥʠʡ ʟʘʚʝʨʰʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ 
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ʢʦʤʧʣʝʢʩʘ. ʆʙʳʯʥʦ ʦʥʘ ʜʘʪʠʨʫʝʪʩʷ ʥʘʯʘʣʦʤ ʚʝʥʜʘ, ʩ ʨʘʟʤʳʚʦʤ ʟʘʣʝʪʘʝʪ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʣʠʥʠʩʪʳʤʠ, 

ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʣʠʥʠʩʪʳʤʠ, 

ʫʛʣʝʨʦʜʠʩʪʦ-ʛʣʠʥʠʩʪʳʤʠ ʩʣʘʥʮʘʤʠ, ʘʣʝʚʨʦʣʠʪʘʤʠ, ʧʝʩʯʘʥʠʢʘʤʠ, 

ʩʦʜʝʨʞʘʱʠʤʠ ʛʦʨʠʟʦʥʪʳ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʦʣʠʩʪʦʩʪʨʦʤʦʚʦʛʦ ʪʠʧʘ (ʪ.ʥ. 

ʪʠʣʣʠʪʦʧʦʜʦʙʥʳʝ ʢʦʥʛʣʦʤʝʨʘʪʳ ʜʞʝʪʳʤʩʢʦʡ ʠ ʜʞʘʢʙʦʣʦʪʩʢʦʡ ʩʚʠʪ ʠ ʠʭ 

ʘʥʘʣʦʛʦʚ), ʘ ʪʘʢʞʝ ʨʝʜʢʠʝ ʤʘʣʦʤʦʱʥʳʝ ʧʦʢʨʦʚʳ ʙʘʟʘʣʴʪʦʚ, ʥʝʨʝʜʢʦ 

ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ çʨʦʷʤʠè ʜʘʝʢ ʜʠʘʙʘʟʦʚ, ʩʝʢʫʱʠʭ, ʥʘʧʨʠʤʝʨ, ʢʦʤʧʣʝʢʩ 

ʦʩʥʦʚʘʥʠʷ, ʠʣʠ ʧʦʩʪʘʤʘʣʴʛʘʤʘʮʠʦʥʥʳʝ ʛʨʘʥʠʪʦʠʜʳ (ɻʝʩʴ, 1967). 

 ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʤʫ ʠ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ 

ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʝʩʯʘʥʠʢʦʚ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʦʡ ʜʠʘʛʨʘʤʤʳ Q F R (ʧʦ Dickinson and Suchek, 1979 ) 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʝʛʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ. ʅʘ ʵʪʦ ʫʢʘʟʳʚʘʶʪ ʪʘʢʞʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʘʣʠʝʚʦʩʪʠ (K2O/Na2O) ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ 

(K2O/Na2OxSiO2) ʦʙʣʦʤʦʯʥʳʭ ʧʦʨʦʜ (ʨʠʩ. 6) ʢʦʤʧʣʝʢʩʘ. ʉʨʘʚʥʝʥʠʝ ʠʭ ʩ 

ʪʘʢʦʚʳʤʠ ʜʣʷ ʦʪʣʦʞʝʥʠʡ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʦʢ 

ʧʦʢʘʟʳʚʘʝʪ ʩʭʦʜʩʪʚʦ ʤʝʞʜʫ ʥʠʤʠ ʠ ʦʩʘʜʢʘʤʠ ʪʳʣʴʥʦʛʦ ʢʨʘʷ ʧʣʠʪʳ, ʪʦ ʝʩʪʴ 

ʧʘʩʩʠʚʥʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʢʨʘʠʥʳ (Maʫnard et al.,1982). 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʨʦʝʥʠʝ ʠ ʩʦʩʪʘʚ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʦʙʣʦʤʦʯʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʠ ʭʘʨʘʢʪʝʨʥʳʝ ʯʝʨʪʳ ʘʩʩʦʮʠʠʨʫʶʱʠʭ ʩ ʥʠʤʠ ʚʫʣʢʘʥʠʯʝʩʢʠʭ 

ʩʝʨʠʡ (ʙʠʤʦʜʘʣʴʥʦʩʪʴ, ʧʦʚʳʰʝʥʥʘʷ ʱʝʣʦʯʥʦʩʪʴ ʦʩʥʦʚʥʳʭ ʚʫʣʢʘʥʠʪʦʚ, 

ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʧʦʨʦʜ ʢʠʩʣʦʛʦ ʩʦʩʪʘʚʘ) ʠʥʜʠʮʠʨʫʶʪ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ 

ʦʙʩʪʘʥʦʚʢʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʨʠʬʪʘ. 

 

 3.1.1.2.4  ʂʦʤʧʣʝʢʩʳ ʧʘʩʩʠʚʥʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʢʨʘʠʥʳ-ʦʪʣʦʞʝʥʠʷ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʩʢʣʦʥʘ ʠ ʧʦʜʥʦʞʴʷ (ɭ-O2) 

 

ʆʪʣʦʞʝʥʠʷ ʵʪʠʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʩʦʛʣʘʩʥʦ ʦʙʥʘʨʫʞʝʥʥʳʤ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʬʘʫʥʠʩʪʠʯʝʩʢʠʤ ʦʩʪʘʪʢʘʤ (ʪʨʠʣʦʙʠʪʳ, ʙʨʘʭʠʦʧʦʜʳ, 

ʛʨʘʧʪʦʣʠʪʳ, ʢʦʥʦʜʦʥʪʳ, ʨʘʜʠʦʣʷʨʠʠ, ʭʠʦʣʠʪʳ ʠ ʜʨ.), ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ 

ʢʝʤʙʨʠʠ-ʣʣʘʥʚʠʨʥʝ ("ʉʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʝ...", ʪ.1, 1982; ʠ ʜʨ.) ʥʘ ʩʝʚʝʨʥʦʤ 



 

 

61 

(ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʦʨʜʠʥʘʪʘʭ) ʩʢʣʦʥʝ ʠ ʯʘʩʪʠʯʥʦ ʧʦʜʥʦʞʴʝ ʊʘʨʠʤʩʢʦʛʦ 

ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ. ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʦʥʠ 

ʬʨʘʛʤʝʥʪʘʨʥʦ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʚʜʦʣʴ ʚʩʝʛʦ ʉʨʝʜʠʥʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ 

(ʄʘʢʘʨʳʯʝʚ, ɻʝʩʴ, 1981; "ɻʝʦʜʠʥʘʤʠʯʝʩʢʘʷ ʢʘʨʪʘ...",1989; ʠ ʜʨ.), ʜʦ ʩʨʝʜʥʝʛʦ 

ʦʨʜʦʚʠʢʘ ʷʚʣʷʚʰʝʛʦʩʷ ʯʘʩʪʴʶ ʵʪʦʛʦ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ. ʄʝʩʪʘʤʠ ʩ 

ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʢʦʨʦʡ ʚʳʚʝʪʨʠʚʘʥʠʷ ʚ ʦʩʥʦʚʘʥʠʠ, ʠʣʠ ʧʦ ʪʝʢʪʦʥʠʯʝʩʢʠʤ 

ʢʦʥʪʘʢʪʘʤ, ʦʥʠ ʟʘʣʝʛʘʶʪ ʥʘ ʦʙʨʘʟʦʚʘʥʠʷʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʨʠʬʪʘ ʠ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʧʦʢʨʳʚʘʶʪʩʷ ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ɺ ʦʪʜʝʣʴʥʳʭ 

ʨʘʡʦʥʘʭ ʚʤʝʩʪʝ ʩ ʧʦʩʣʝʜʥʠʤʠ ʦʪʣʦʞʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʫʯʘʩʪʚʫʶʪ ʚ ʩʣʦʞʥʳʭ ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʩʢʣʘʜʯʘʪʦ-ʥʘʜʚʠʛʦʚʳʭ 

ʩʪʨʫʢʪʫʨʘʭ. 

ɺ ʥʘʠʙʦʣʝʝ ʧʦʣʥʳʭ ʨʘʟʨʝʟʘʭ, ʦʯʝʥʴ ʩʭʦʜʥʳʭ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ 

ʉʨʝʜʠʥʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ, ʥʠʞʥʷʷ ʯʘʩʪʴ ʢʦʤʧʣʝʢʩʘ ʦʪʣʦʞʝʥʠʡ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʩʢʣʦʥʘ ʠ ʧʦʜʥʦʞʴʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʯʝʨʥʳʤʠ ʠ ʪʝʤʥʦ-ʩʝʨʳʤʠ 

ʣʠʜʠʪʘʤʠ, ʫʛʣʝʨʦʜʠʩʪʦ-ʢʨʝʤʥʠʩʪʳʤʠ, ʢʨʝʤʥʠʩʪʦ-ʛʣʠʥʠʩʪʳʤʠ ʠ ʘʣʝʚʨʦʣʠʪʦ-

ʛʣʠʥʠʩʪʳʤʠ ʩʣʘʥʮʘʤʠ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʯʝʨʥʦʩʣʘʥʮʝʚʦʡ ʬʦʨʤʘʮʠʠ 

(ʰʦʨʪʦʨʩʢʘʷ, ʦʣʴʜʞʦʙʘʡʩʢʘʷ ʠ ʩʘʥʜʘʣʘʰʩʢʘʷ ʩʚʠʪʳ), ʦʙʦʛʘʱʝʥʥʦʡ ʈ, ʄʦ, W, 

U, TR. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʵʪʘ ʧʷʪʠʵʣʝʤʝʥʪʥʘʷ ʬʦʨʤʘʮʠʷ ʧʨʠ ʩʦʚʨʝʤʝʥʥʦʤ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʠ ʠʤʝʝʪ ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʫʶ ʩʚʷʟʴ ʩ ʚʫʣʢʘʥʠʟʤʦʤ 

ʦʢʝʘʥʠʯʝʩʢʠʭ ʙʘʩʩʝʡʥʦʚ (ʄʫʨʜʤʘʘ ʠ ʜʨ., 1976; ʂʦʥʶʭʦʚ, 1977; ʠ ʜʨ.). ɺ 

ʯʝʨʥʳʭ ʩʣʘʥʮʘʭ ʩʦʜʝʨʞʘʪʩʷ ʧʘʯʢʠ ʠ ʧʨʦʩʣʦʠ ʧʣʠʪʯʘʪʳʭ ʧʝʣʠʪʦʤʦʨʬʥʳʭ, 

ʢʨʝʤʥʠʩʪʳʭ ʠʣʠ ʜʦʣʦʤʠʪʦʚʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʢʘʣʴʢʘʨʝʥʠʪʦʚ. ʕʪʠ ʨʝʟʢʦ 

ʨʘʟʣʠʯʥʳʝ ʩʣʘʥʮʝʚʳʝ ʠ ʢʘʨʙʦʥʘʪʥʳʝ ʦʪʣʦʞʝʥʠʷ ʣʘʪʝʨʘʣʴʥʦ ʠ ʚʝʨʪʠʢʘʣʴʥʦ 

ʟʘʤʝʱʘʶʪ ʜʨʫʛ ʜʨʫʛʘ, ʦʪʨʘʞʘʷ ʩʤʝʥʫ ʯʘʩʪʥʳʭ ʬʘʮʠʘʣʴʥʳʭ ʦʙʩʪʘʥʦʚʦʢ ʥʘ 

ʦʙʱʝʤ ʬʦʥʝ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʩʢʣʦʥʘ. ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʛʣʝʨʦʜʠʩʪʦʛʦ 

ʚʝʱʝʩʪʚʘ ʠ ʧʠʨʠʪʘ ʚ ʩʣʘʥʮʘʭ ʫʢʘʟʳʚʘʝʪ ʥʘ ʟʘʩʪʦʡʥʳʝ ʫʩʣʦʚʠʷ, ʙʣʠʟʢʠʝ ʢ 

ʠʟʦʣʷʮʠʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʜʦʣʦʤʠʪʦʚʳʝ ʠʟʚʝʩʪʥʷʢʠ, ʩʦʜʝʨʞʘʱʠʝ ʤʝʩʪʘʤʠ 

ʧʣʘʩʪʦʚʳʝ ʩʪʨʦʤʘʪʦʣʠʪʳ, ʤʦʛʣʠ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʥʘ ʛʦʨʩʪʦʦʙʨʘʟʥʳʭ 

ʚʦʟʚʳʰʝʥʥʦʩʪʷʭ ʚ ʧʨʝʜʝʣʘʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʩʢʣʦʥʘ, ʧʦʩʪʘʚʣʷʚʰʠʭ  

ʤʝʩʪʘʤʠ ʢʘʨʙʦʥʘʪʥʳʡ ʦʙʣʦʤʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʚ ʜʝʧʨʝʩʩʠʦʥʥʳʝ ʣʦʚʫʰʢʠ 
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(ʛʨʘʜʠʨʦʚʘʥʥʳʝ ʢʘʣʴʢʘʨʝʥʠʪʳ, ʦʣʠʩʪʦʩʪʨʦʤʳ). ʄʦʱʥʦʩʪʠ ʦʪʣʦʞʝʥʠʡ 

ʢʦʣʝʙʣʶʪʩʷ ʦʪ 100 ʜʦ 700 ʤʝʪʨʦʚ, ʦʪʨʘʞʘʷ ʩʣʦʞʥʳʡ ʢʦʥʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʡ 

ʨʝʣʴʝʬ ʠ ʬʘʮʠʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʚ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʷʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʩʢʣʦʥʘ. 

ɺ ʩʨʝʜʥʝʤ ʦʨʜʦʚʠʢʝ ʨʘʩʩʤʦʪʨʝʥʥʘʷ ʚʳʰʝ ʩʝʜʠʤʝʥʪʘʮʠʷ ʩʤʝʥʠʣʘʩʴ 

ʬʣʠʰʝʦʙʨʘʟʦʚʘʥʠʝʤ, ʧʨʦʠʩʭʦʜʠʚʰʠʤ, ʩʦʛʣʘʩʥʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ, ʜʦ ʧʦʟʜʥʝʛʦ ʦʨʜʦʚʠʢʘ. ɿʘ ʵʪʦ ʚʨʝʤʷ ʥʘ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤ  ʩʢʣʦʥʝ  ʉʨʝʜʠʥʥʦʛʦ  ʊʷʥʴ-ʐʘʥʷ  ʥʘʢʦʧʠʣʘʩʴ  ʪʝʨʨʠʛʝʥʥʘʷ  

 

ʈʠʩ 7. ɼʠʘʛʨʘʤʤʘ QFR (Q ï ʢʚʘʨʮ, F- ʧʦʣʝʚʳʝ ʰʧʘʪʳ, R ï ʦʙʣʦʤʢʠ ʧʦʨʦʜ), ʧʦʢʘʟʳʚʘʶʱʘʷ 

ʧʨʝʜʧʦʣʘʛʘʝʤʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ (ʠʩʪʦʯʥʠʢʠ ʩʥʦʩʘ) ʧʝʩʯʘʥʠʢʦʚ ʠʟ ʦʪʣʦʞʝʥʠʡ ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʠʭ 

ʧʘʩʩʠʚʥʳʭ ʦʢʨʘʠʥ ʚ ʊʷʥʴ-ʐʘʥʝ. ʇʦʣʷ ʠʩʪʦʯʥʠʢʦʚ ʩʥʦʩʘ ʧʦ ɺ.ʈ. ɼʠʢʢʠʥʩʦʥʫ (ʊʝʡʣʦʨ, ʄʘʢʣʝʥʥʘʥ, 1988): I 

ï ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʙʣʦʢʠ; II  ï ʨʝʮʠʢʣʠʨʦʚʘʥʥʳʝ ʦʨʦʛʝʥʳ (ʧʨʠʧʦʜʥʷʪʳʝ ʦʨʦʛʝʥʥʳʝ ʟʦʥʳ); III -V - 

ʤʘʛʤʘʪʠʯʝʩʢʠʝ ʜʫʛʠ: III  ï ʨʘʩʯʣʝʥʝʥʥʳʝ (ʙʦʣʝʝ ʟʨʝʣʳʝ ʜʫʛʠ, ʛʜʝ ʵʨʦʟʠʝʡ ʚʩʢʨʳʪʳ ʟʦʥʳ ʧʣʫʪʦʥʠʯʝʩʢʠʭ 

ʧʦʜʚʦʜʷʱʠʭ ʢʘʥʘʣʦʚ ʠ ʠʥʪʨʫʟʠʚʳ; ʧʝʩʢʠ ʩʦʩʪʦʷʪ ʠʟ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʠ ʧʣʫʪʦʥʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ; 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʙʘʩʩʝʡʥʘʭ ʧʝʨʝʜʦʚʳʭ ʠ ʪʳʣʦʚʳʭ ʜʫʛ), IV ï ʧʝʨʝʭʦʜʥʳʝ, V ï 

ʥʝʨʘʩʯʣʝʥʸʥʥʳʝ (ʧʦʩʪʘʚʣʷʶʪ ʚʫʣʢʘʥʦʢʣʘʩʪʠʯʝʩʢʠʝ (ʪʠʧʠʯʥʦ ʘʥʜʝʟʠʪʦʚʳʝ) ʦʙʣʦʤʢʠ; ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʝ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʙʘʩʩʝʡʥʘʭ ʧʝʨʝʜʦʚʳʭ ʜʫʛ, ʚ ʞʝʣʦʙʘʭ ʠ ʦʢʨʘʠʥʥʳʭ ʤʦʨʷʭ). ʌʠʛʫʨʘʪʠʚʥʳʝ ʪʦʯʢʠ ʩʨʝʜʥʠʭ 

ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʭ ʩʦʩʪʘʚʦʚ ʧʝʩʢʦʚ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʦʢ ʧʦ (Valloni, Maynard, 1981): 1 

ï ʙʘʩʩʝʡʥ ʧʝʨʝʜʦʚʦʡ ʜʫʛʠ (ʩʝʚʝʨʥʘʷ ʯʘʩʪʴ ʊʠʭʦʛʦ ʦʢʝʘʥʘ), 2 ï ʙʘʩʩʝʡʥ ʪʳʣʦʚʦʡ ʜʫʛʠ (ɹʝʨʠʥʛʦʚʦ ʤʦʨʝ), 3 ï 

ʬʨʦʥʪʘʣʴʥʳʡ ʢʨʘʡ ʧʣʠʪʳ ʩ ʩʫʙʜʫʢʮʠʝʡ (ʊʠʭʠʡ ʦʢʝʘʥ, ʖʞʥʘʷ ɸʤʝʨʠʢʘ), 4 - ʬʨʦʥʪʘʣʴʥʳʡ ʢʨʘʡ ʧʣʠʪʳ ʙʝʟ 

ʩʫʙʜʫʢʮʠʠ ʩʦ ʩʢʦʣʴʞʝʥʠʝʤ (ʊʠʭʠʡ ʦʢʝʘʥ, ʂʘʣʠʬʦʨʥʠʷ), 5 ï ʪʳʣʴʥʳʡ ʢʨʘʡ ʧʣʠʪʳ (ɸʪʣʘʥʪʠʯʝʩʢʠʡ ʦʢʝʘʥ). 

ʊʦʯʢʠ ʠ ʧʦʣʷ ʩʦʩʪʘʚʦʚ ʧʝʩʯʘʥʠʢʦʚ ʠʟ ʦʪʣʦʞʝʥʠʡ ʧʘʩʩʠʚʥʳʭ ʦʢʨʘʠʥ: 6-7 ï ʉʝʚʝʨʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʛʦ (6 ï 

ʩʫʝʢʩʢʘʷ, ʢʫʨʛʘʥʪʘʰʩʢʘʷ, ʪʘʣʜʳʩʫʡʩʢʘʷ ʩʚʠʪʳ ʠ ʠʭ ʘʥʘʣʦʛʠ, 7 ï ʯʦʥʢʝʤʠʥʩʢʘʷ ʠ ʰʫʢʫʨʪʦʨʩʢʘʷ ʩʚʠʪʳ) ʠ 8 ï 

ʊʘʨʠʤʩʢʦʛʦ (ʉʨʝʜʠʥʥʦ-ʊʷʥʴ-ʐʘʥʩʢʠʡ ʙʣʦʢ, ʩʨʝʜʥʝʦʨʜʦʚʠʢʩʢʠʝ ʪʦʣʱʠ) ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʦʚ. 
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ʪʦʣʱʘ (ʠʯʢʝʙʘʰʩʢʘʷ, ʩʘʨʳʜʞʘʟʩʢʘʷ ʩʚʠʪʳ ʠ ʠʭ ʘʥʘʣʦʛʠ), ʩʦʩʪʦʷʱʘʷ ʠʟ 

ʧʝʩʯʘʥʠʢʦʚʳʭ, ʘʣʝʚʨʦʣʠʪʦ-ʧʝʩʯʘʥʠʢʦʚʳʭ, ʧʝʩʯʘʥʠʢʦʚʦ-ʘʣʝʚʨʦʣʠʪʦʚʳʭ ʠ 

ʘʣʝʚʨʦʣʠʪʦ-ʛʣʠʥʠʩʪʦ-ʩʣʘʥʮʝʚʳʭ ʧʘʯʝʢ. ɺ ʥʝʡ ʧʨʝʦʙʣʘʜʘʝʪ ʬʣʠʰʝʚʘʷ 

ʩʪʨʘʪʠʬʠʢʘʮʠʷ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʚ ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʩʣʦʠʩʪʦʩʪʴ 

ʨʷʙʠ ʪʝʯʝʥʠʷ, ʚʦʣʥʝʥʠʷ. ɺʩʝ ʵʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʢʦʧʣʝʥʠʠ ʦʩʘʜʢʦʚ ʚ 

ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʷʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʩʢʣʦʥʘ ʩ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʤ 

ʨʝʣʴʝʬʦʤ. ʇʨʠ ʵʪʦʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʦʪʣʦʞʝʥʠʷ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ 

ʉʨʝʜʠʥʥʦʛʦ   ʊʷʥʴ-ʐʘʥʷ   ʩʦʛʣʘʩʥʦ   ʥʘʨʘʱʠʚʘʶʪ   ʨʘʟʨʝʟʳ   ʚʳʰʝʦʧʠʩʘʥʥʦʡ  

 

ʈʠʩ 8. ʉʦʦʪʥʦʰʝʥʠʝ ʢʘʣʠʝʚʦʩʪʠ ʠ ʢʨʝʤʥʝʟʸʤʠʩʪʦʩʪʠ, ʢʘʣʠʝʚʦʩʪʠ ʬʝʤʠʯʥʦʩʪʠ (ʘ), ʩʪʝʧʝʥʴ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ-ʦʢʝʘʥʠʯʥʦʩʪʠ (ʙ) ʧʝʩʯʘʥʠʢʦʚ ʠʟ ʢʦʤʧʣʝʢʩʘ ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʧʘʩʩʠʚʥʳʭ ʦʢʨʘʠʥ 

ʚ ʊʷʥʴ-ʐʘʥʝ. ʊʦʯʢʠ ʠ ʧʦʣʷ ʩʦʩʪʘʚʦʚ ʧʝʩʯʘʥʠʢʦʚ ʠʟ ʦʪʣʦʞʝʥʠʡ ʧʘʩʩʠʚʥʳʭ ʦʢʨʘʠʥ:1 ïʉʝʚʝʨʦ-ʊʷʥʴ-

ʐʘʥʴʩʢʦʛʦ (ʢʫʨʛʘʥʪʘʰʩʢʘʷ, ʠʯʢʝʣʝʪʘʫʩʢʘʷ, ʪʝʨʩʙʫʪʘʢʩʢʘʷ ʩʚʠʪʳ ʠ ʠʭ ʘʥʘʣʦʛʠ) ʠ 2 ï ʊʘʨʠʤʩʢʦʛʦ (ʉʨʝʜʠʥʥʦ-

ʊʷʥʴ-ʐʘʥʴʩʢʠʡ ʙʣʦʢ, ʩʘʥʜʘʣʘʰʩʢʘʷ, ʦʣʜʞʦʙʘʡʩʢʘʷ, ʤʘʟʘʨʙʘʰʠʥʩʢʘʷ, ʠʯʢʝʙʘʰʩʢʘʷ ʩʚʠʪʳ) 

ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʦʚ. ʆʩʪʘʣʴʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʩʤ. ʥʘ ʨʠʩ. 6. 
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ʪʦʣʱʠ, ʘ ʥʘ ʚʦʩʪʦʢʝ ʝʛʦ ʦʥʠ ʩ ʨʘʟʤʳʚʦʤ ʟʘʣʝʛʘʶʪ ʠ ʥʘ ʙʦʣʝʝ ʜʨʝʚʥʠʭ 

(ʚʢʣʶʯʘʷ ʠ ʦʩʥʦʚʘʥʠʝ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ) ʦʙʨʘʟʦʚʘʥʠʷʭ. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ (ʜʘʥʥʳʝ ɺ.ʃ.ʂʣʠʰʝʚʠʯʘ ʠ 

ʉ.ɸ.ʉʝʤʠʣʝʪʢʠʥʘ (1992, 1995) ʧʝʩʯʘʥʠʢʦʚ ʠ ʘʣʝʚʨʦʣʠʪʦʚ ʠʟ ʨʝʜʢʠʭ ʧʨʦʩʣʦʝʚ 

ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʦʤʧʣʝʢʩʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʩʢʣʦʥʘ ʉʨʝʜʠʥʥʦ-ʊʷʥʴ-

ʐʘʥʴʩʢʦʛʦ ʙʣʦʢʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʭ ʩʭʦʜʩʪʚʦ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʦʩʘʜʢʘʤʠ 

ʪʳʣʴʥʦʛʦ ʢʨʘʷ ʧʣʠʪʳ (ʢʦʥʪʠʥʝʥʪʘʣʴʥʘʷ ʦʢʨʘʠʥʘ ʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʪʠʧʘ) (ʨʠʩ. 

8) (Maynard et al., 1982). ʇʝʩʯʘʥʠʢʠ ʩʨʝʜʥʝʦʨʜʦʚʠʢʩʢʦʛʦ ʬʣʠʰʘ ʪʘʢʞʝ 

ʩʭʦʜʥʳ ʩ ʦʩʘʜʢʘʤʠ ʵʪʦʡ ʦʢʨʘʠʥʳ (ʩʤ. ʨʠʩ. 8). ɺʤʝʩʪʝ ʩ ʪʝʤ ʜʣʷ ʥʠʭ 

ʭʘʨʘʢʪʝʨʥʳ (ʦʩʦʙʝʥʥʦ ʜʣʷ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʬʣʠʰʝʚʳʭ ʨʘʟʨʝʟʦʚ) ʟʥʘʯʠʪʝʣʴʥʦ 

ʙʦʣʝʝ ʥʠʟʢʘʷ ʢʘʣʠʝʚʦʩʪʴ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ, ʯʝʤ ʚ 

ʦʙʣʦʤʦʯʥʳʭ ʧʦʨʦʜʘʭ ʥʠʞʥʝʡ ʯʘʩʪʠ ʦʪʣʦʞʝʥʠʡ ʦʧʠʩʳʚʘʝʤʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʩʢʣʦʥʘ. ʇʦ ʵʪʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʦʥʠ ʧʨʠʙʣʠʞʘʶʪʩʷ ʢ 

ʦʩʘʜʢʘʤ ʬʨʦʥʪʘʣʴʥʦʛʦ ʢʨʘʷ ʧʣʠʪʳ, ʯʪʦ, ʦʯʝʚʠʜʥʦ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʧʦʷʚʣʝʥʠʠ ʫʞʝ ʚ ʢʦʥʮʝ ʩʨʝʜʥʝʛʦ - ʧʦʟʜʥʝʤ ʦʨʜʦʚʠʢʝ ʥʦʚʦʛʦ, ʙʦʣʝʝ 

ʤʝʣʘʥʦʢʨʘʪʦʚʦʛʦ ʠʩʪʦʯʥʠʢʘ ʩʥʦʩʘ. ʀʤ ʤʦʛʣʘ ʙʳʪʴ ʧʨʠʙʣʠʞʘʶʱʘʷʩʷ 

ʦʩʪʨʦʚʥʘʷ ʜʫʛʘ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʦʩʪʘʚʦʤ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʧʝʩʯʘʥʠʢʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʢʚʘʨʮʝʤ (20-25%), ʧʣʘʛʠʦʢʣʘʟʦʤ (15-25%) ʠ 

ʵʬʬʫʟʠʚʥʳʤʠ ʧʦʨʦʜʘʤʠ (ʙʘʟʘʣʴʪʳ, ʘʥʜʝʟʠʪʦ-ʙʘʟʘʣʴʪʳ, ʘʥʜʝʟʠʪʳ, ʘʥʜʝʟʠʪʦ-

ʜʘʮʠʪʳ (ʜʦ 50%). ʅʘ ʜʠʘʛʨʘʤʤʝ QFR ʪʦʯʢʠ ʢʦʥʢʨʝʪʥʳʭ ʩʦʩʪʘʚʦʚ, 

ʠʜʝʥʪʠʬʠʮʠʨʫʶʱʠʝ ʠʩʪʦʯʥʠʢʠ ʩʥʦʩʘ, ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʢʘʢ ʚ ʧʦʣʝ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʙʣʦʢʘ, ʠʣʠ ʨʝʮʠʢʣʠʨʦʚʘʥʥʦʛʦ ʦʨʦʛʝʥʘ, ʪʘʢ ʠ ʚ ʧʦʣʷʭ 

ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʜʫʛ (ʨʠʩ. 7). 

 

3.1.2 ʉʝʚʝʨʦ-ʊʷʥʴ-ʐʘʥʴʩʢʠʡ ʪʝʨʨʝʡʥ: ʛʨʘʥʠʮʳ, 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʠ ʩʪʨʫʢʪʫʨʘ 

 

3.1.2.1. ʆʯʝʨʪʘʥʠʷ ʠ ʛʨʘʥʠʮʳ ʪʝʨʨʝʡʥʘ 
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ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ (ɸʚʜʝʝʚ, ʂʦʚʘʣʝʚ, 1989), ʠʣʠ ʂʘʟʘʭʩʢʦ-ʉʝʚʝʨʦ-ʊʷʥʴ-

ʐʘʥʴʩʢʦʛʦ ʤʘʩʩʠʚʘ (ɿʦʥʝʥʰʘʡʥ ʠ ʜʨ., 1990), ʚʢʣʶʯʘʶʱʝʛʦ ʚ ʩʝʙʷ ʝʱʝ ʪʘʢʠʝ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʙʣʦʢʠ, ʢʘʢ ʂʝʥʜʳʢʪʘʩʩʢʠʡ, ʏʫʡʩʢʠʡ, ʂʦʢʯʝʪʘʚʩʢʠʡ, 

ʥʘʭʦʜʷʱʠʝʩʷ ʫʞʝ ʟʘ ʧʨʝʜʝʣʘʤʠ ʊʷʥʴ-ʐʘʥʷ. ɼʫʛʦʦʙʨʘʟʥʘʷ, ʩ ʚʳʧʫʢʣʦʩʪʴʶ ʢ 

ʶʛʦ-ʟʘʧʘʜʫ, ʬʦʨʤʘ ʂʦʢʯʝʪʘʚʩʢʦ-ʉʝʚʝʨʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʛʦ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ 

ʦʙʫʩʣʦʚʣʝʥʘ (ɿʦʥʝʥʰʘʡʥ ʠ ʜʨ., 1990) ʧʦʩʪʝʧʝʥʥʳʤ ʟʘʚʦʨʦʪʦʤ ʚʩʝʭ ʩʪʨʫʢʪʫʨ 

ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ ʚ ʧʦʟʜʥʝʤ ʧʘʣʝʦʟʦʝ. ʈʘʩʩʤʘʪʨʠʚʘʶʱʘʷʩʷ ʟʜʝʩʴ ʧʦʜ 

ʥʘʟʚʘʥʠʝʤ ʉʝʚʝʨʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʛʦ ʪʝʨʨʝʡʥʘ ʯʘʩʪʴ ʚʳʰʝʫʧʦʤʷʥʫʪʦʛʦ 

ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʝʝʪ ʩʫʙʰʠʨʦʪʥʦʝ ʧʨʦʩʪʠʨʘʥʠʝ ʧʨʠ 

ʰʠʨʠʥʝ 150-200 ʢʤ ʠ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʙʦʣʝʝ 700 ʢʤ. ʉ ʶʛʘ ʦʥ ʦʛʨʘʥʠʯʝʥ 

ʦʧʠʩʘʥʥʦʡ ʚʳʰʝ ʩʫʪʫʨʦʡ (ɺʘʞʥʝʡʰʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʣʠʥʠʷ ʊʷʥʴ-ʐʘʥʷ, 

çʃʠʥʠʷ ʅʠʢʦʣʘʝʚʘè), ʘ ʩ ʩʝʚʝʨʘ ï ɼʞʘʣʘʠʨ-ʀʣʠʡʩʢʦʡ ʩʫʪʫʨʦʡ, ʥʘʭʦʜʷʱʝʡʩʷ 

ʫʞʝ ʟʘ ʧʨʝʜʝʣʘʤʠ ʊʷʥʴ-ʐʘʥʷ ʠ ʦʪʜʝʣʷʶʱʝʡ ʝʛʦ (ʪʝʨʨʝʡʥ) ʦʪ ɸʪʘʩʫ-

ɾʫʥʛʘʨʩʢʦʛʦ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʢ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ ʦʪ ʵʪʦʡ 

ʩʫʪʫʨʳ. ɽʩʣʠ ʩʫʜʠʪʴ ʧʦ ʜʣʠʪʝʣʴʥʦʩʪʠ (ʦʪ ʚʝʥʜʘ ʜʦ ʩʨʝʜʥʝʛʦ ʦʨʜʦʚʠʢʘ) 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʦʚ ʧʘʩʩʠʚʥʳʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʦʢʨʘʠʥ (ʩʤ. ʥʠʞʝ) 

ʧʦʩʣʝ ʨʘʟʜʝʣʝʥʠʷ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʦʚ, ʪʦ ʧʨʠʭʦʜʠʤ ʢ ʚʳʚʦʜʫ ʦ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʰʠʨʠʥʝ ʦʢʝʘʥʠʯʝʩʢʦʛʦ ʙʘʩʩʝʡʥʘ, ʥʘʩʣʝʜʫʝʤʦʛʦ ɾʘʣʘʠʨ-ʀʣʠʡʩʢʦʡ ʩʫʪʫʨʦʡ. 

ʇʦʩʣʝʜʥʷʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʩʙʣʠʞʝʥʥʳʭ 

ʨʘʟʣʦʤʦʚ. ʂ ʥʝʡ ʧʨʠʫʨʦʯʝʥ ʏʫ-ɹʘʣʭʘʰʩʢʠʡ ʦʬʠʦʣʠʪʦʚʳʡ ʧʦʷʩ, ʜʣʷ ʢʦʪʦʨʦʛʦ 

ʭʘʨʘʢʪʝʨʥʳ ʧʦʢʨʦʚʥʳʝ ʩʪʨʫʢʪʫʨʳ (ɿʦʥʝʥʰʘʡʥ ʠ ʜʨ.,1990). 

  

ʇʦ ʜʘʥʥʳʤ ɸ.ɺ.ɸʚʜʝʝʚʘ (ɸʚʜʝʝʚ, ʂʦʚʘʣʝʚ, 1988), ʥʘ ʟʘʧʘʜʝ ʦʥʘ 

ʪʨʘʩʩʠʨʫʝʪʩʷ ʩʝʨʧʝʥʪʠʥʠʪ-ʨʦʜʠʥʛʠʪ-ʛʠʜʨʦʵʢʣʦʛʠʪʦʚʳʤʠ ʧʨʦʪʨʫʟʠʚʘʤʠ ʩ 

ʢʣʠʥʴʷʤʠ ʙʘʟʘʣʴʪʦʚʦ-ʬʪʘʥʠʪʦʚʳʭ ʨʘʟʨʝʟʦʚ ʦʬʠʦʣʠʪʦʚ ʘʰʠʩʫʡʩʢʦʡ ʩʚʠʪʳ. 

ʇʘʨʘʣʝʣʴʥʦ ʩʫʪʫʨʝ, ʥʘ ʨʘʟʛʨʘʥʠʯʝʥʥʳʭ ʝʶ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʪʝʨʨʝʡʥʘʭ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʨʠʬʪʘ ʠ ʧʘʩʩʠʚʥʳʭ ʦʢʨʘʠʥ ʵʪʠʭ 

ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʦʚ, ʠʣʠ ʤʝʩʪʘʤʠ ʚʳʩʪʫʧʘʶʪ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʧʦʨʦʜʳ ʠʭ 

ʦʩʥʦʚʘʥʠʷ. 
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3.1.2.2 ɻʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʠ ʩʪʨʫʢʪʫʨʘ 

 

3.1.2.2.1 ɼʦʢʝʤʙʨʠʡʩʢʦʝ ʘʢʢʨʝʮʠʦʥʥʦʝ ʦʩʥʦʚʘʥʠʝ ʪʝʨʨʝʡʥʘ (p R2) 

 

ʆʩʥʦʚʘʥʠʝ ʉʝʚʝʨʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʛʦ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʪʝʨʨʝʡʥʘ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʥʝʩʢʦʣʴʢʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʙʣʦʢʘʭ, ʛʜʝ ʦʥʦ ʚ ʦʜʥʠʭ ʤʝʩʪʘʭ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʢʦʤʧʣʝʢʩʘʤʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʨʠʬʪʘ ʠ ʧʘʩʩʠʚʥʦʡ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʢʨʘʠʥʳ ʚʝʥʜʘ-ʨʘʥʥʝʛʦ ʧʘʣʝʦʟʦʷ, ʘ ʚ ʜʨʫʛʠʭ ï 

ʨʝʜʫʮʠʨʦʚʘʥʦ ʠʥʪʨʫʟʠʚʘʤʠ, ʠʣʠ ʧʦʢʨʳʪʦ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʤʠ 

ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʙʦʣʝʝ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ. ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʪʝʨʨʝʡʥʝ 

ʥʘʠʙʦʣʝʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʤʠ ʬʨʘʛʤʝʥʪʘʤʠ ʝʛʦ ʦʩʥʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ 

ɸʢʪʶʟʩʢʠʡ ʠ ʄʘʢʙʘʣʴʩʢʠʡ ʚʳʩʪʫʧʳ, ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʥʝʙʦʣʴʰʠʝ 

ʙʣʦʢʠ ʚ ʧʨʝʜʝʣʘʭ ʪʝʨʨʠʪʦʨʠʠ ʉʝʚʝʨʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ. 

ɸʢʪʶʟʩʢʠʡ ʙʣʦʢ (ɹʘʢʠʨʦʚ, 1978, 1984 ʠ ʜʨ.; ʐʪʨʝʡʩ ʠ ʜʨ.,1981; 

ʄʘʢʘʨʳʯʝʚ, ɻʝʩʴ ʠ ʜʨ.,1983; ɻʝʩʴ, 1984, 1987, 1997) ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʤʝʣʘʥʦʢʨʘʪʦʚʳʝ ʤʝʪʘʤʦʨʬʠʪʳ (ʛʨʘʥʘʪʦʚʳʝ ʘʤʬʠʙʦʣʠʪʳ ʩ ʧʦʜʯʠʥʝʥʥʳʤʠ 

ʨʝʣʠʢʪʘʤʠ ʵʢʣʦʛʠʪʦʚ, ʙʝʟʛʨʘʥʘʪʦʚʳʝ ʘʤʬʠʙʦʣʠʪʳ, ʛʨʘʥʘʪ-ʙʠʦʪʠʪʦʚʳʝ, 

ʛʨʘʥʘʪ-ʭʣʦʨʠʪʦʚʳʝ, ʩʝʨʧʝʥʪʠʥʠʪʦʚʳʝ, ʭʣʦʨʠʪʦʚʳʝ ʠ ʪʨʝʤʦʣʠʪʦʚʳʝ ʩʣʘʥʮʳ), 

ʦʙʨʘʟʫʶʱʠʝ ʧʣʘʩʪʦʦʙʨʘʟʥʳʝ, ʛʣʳʙʦʦʙʨʘʟʥʳʝ ʪʝʣʘ  (ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʨʦʚ ʜʦ 

ʧʦʣʫʢʠʣʦʤʝʪʨʘ), ʟʘʢʣʶʯʝʥʥʳʝ ʚ ʚʠʜʝ ʩʢʠʘʣʠʪʦʚ ʚ ʠʟʦʢʣʠʥʘʣʴʥʦ-ʩʢʣʘʜʯʘʪʦʡ 

ʪʦʣʱʝ ʨʘʟʣʠʯʥʳʭ ʛʥʝʡʩʦʚ, ʩʬʦʨʤʠʨʦʚʘʚʰʝʡʩʷ ʧʨʠ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʤ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʵʪʠʭ ʤʝʪʘʤʦʨʬʠʪʦʚ. ʉʨʝʜʠ ʧʦʩʣʝʜʥʠʭ ʫʩʪʘʥʦʚʣʝʥʳ 

ʧʦʩʪʝʧʝʥʥʳʝ ʧʝʨʝʭʦʜʳ ʦʪ ʘʤʬʠʙʦʣʠʟʠʨʦʚʘʥʥʳʭ ʵʢʣʦʛʠʪʦʧʦʜʦʙʥʳʭ ʧʦʨʦʜ 

(ʟʝʣʝʥʳʡ ʧʠʨʦʢʩʝʥ ʩ 26-43% ʞʘʜʝʠʪʘ - 50%, ʛʨʘʥʘʪ ʧʠʨʦʧ-ʘʣʴʤʘʥʜʠʥʦʚʦʛʦ 

ʨʷʜʘ - 40% ʠ ʨʫʪʠʣ - 7%, ʧʦ ɸ.ɹ.ɹʘʢʠʨʦʚʫ, 1984) ʯʝʨʝʟ ʛʨʘʥʘʪʦʚʳʝ 

ʘʤʬʠʙʦʣʠʪʳ ʚ ʙʝʟʛʨʘʥʘʪʦʚʳʝ ʘʤʬʠʙʦʣʠʪʳ ʟʘ ʩʯʝʪ ʟʘʤʝʱʝʥʠʷ ʧʠʨʦʢʩʝʥʘ 

ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʦʡ, ʫʤʝʥʴʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʛʨʘʥʘʪʘ, ʧʦʷʚʣʝʥʠʷ ʘʣʴʙʠʪ-

ʦʣʠʛʦʢʣʘʟʘ, ʟʘʤʝʱʝʥʠʷ ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʠ ʙʠʦʪʠʪʦʤ, ʘ ʧʦʩʣʝʜʥʝʛʦ - 

ʤʫʩʢʦʚʠʪʦʤ. ʉʝʨʧʝʥʪʠʥʠʪʦʚʳʝ ʩʣʘʥʮʳ ʟʘʤʝʱʘʶʪʩʷ ʘʢʪʠʥʦʣʠʪʦʤ ʠʣʠ 

ʬʣʦʛʦʧʠʪʦʤ. 
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ʉʨʝʜʠ ʛʥʝʡʩʦʚ, ʚʢʣʶʯʘʶʱʠʭ ʪʝʣʘ ʤʝʣʘʥʦʢʨʘʪʦʚʳʭ ʤʝʪʘʤʦʨʬʠʪʦʚ, 

ʚʳʜʝʣʷʶʪʩʷ    ʨʦʛʦʚʦʦʙʤʘʥʢʦʚʳʝ,    ʙʠʦʪʠʪ-ʨʦʛʦʚʦʦʙʤʘʥʢʦʚʳʝ,  
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ʨʦʛʦʚʦʦʙʤʘʥʢʦʚʦ-ʙʠʦʪʠʪʦʚʳʝ, ʤʝʣʘʥʦʢʨʘʪʦʚʳʝ ʙʠʦʪʠʪʦʚʳʝ ʠ ʜʚʫʩʣʶʜʷʥʳʝ 

ʧʣʘʛʠʦʛʥʝʡʩʳ. ʄʝʞʜʫ ʥʠʤʠ ʩʫʱʝʩʪʚʫʶʪ ʧʦʩʪʝʧʝʥʥʳʝ ʧʝʨʝʭʦʜʳ ʟʘ ʩʯʝʪ 

ʟʘʤʝʱʝʥʠʷ ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʠ ʙʠʦʪʠʪʦʤ, ʨʘʟʚʠʪʠʷ ʢʠʩʣʦʛʦ ʧʣʘʛʠʦʢʣʘʟʘ ʠ 

ʢʚʘʨʮʘ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʫʱʝʩʪʚʫʶʪ ʧʝʨʝʭʦʜʳ ʤʝʞʜʫ ʤʝʣʘʥʦʢʨʘʪʦʚʳʤʠ 

ʤʝʪʘʤʦʨʬʠʪʘʤʠ ʠ ʧʣʘʛʠʦʛʥʝʡʩʘʤʠ. ʇʦʟʞʝ ʧʦ ʚʩʝʤ ʵʪʠʤ ʧʦʨʦʜʘʤ ʧʨʦʷʚʠʣʠʩʴ 

ʧʨʦʮʝʩʩʳ ʛʨʘʥʠʪʠʟʘʮʠʠ (ʢʘʣʠʝʚʳʡ ʤʝʪʘʩʦʤʘʪʦʟ) ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʦʣʝʡ 

ʢʘʣʠʰʧʘʪʦʚʳʭ ʛʥʝʡʩʦʚ, ʛʨʘʥʠʪʦʛʥʝʡʩʦʚ ʠ ʤʠʛʤʘʪʠʪʦʚ. ʇʝʪʨʦʭʠʤʠʯʝʩʢʠʝ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ (ʩʤ. ʨʠʩ.1-4ʘ) ʧʦʢʘʟʳʚʘʶʪ ʤʘʛʤʘʪʦʛʝʥʥʫʶ ʧʨʠʨʦʜʫ 

ʧʨʦʪʦʣʠʪʦʚ ʤʝʣʘʥʦʢʨʘʪʦʚʳʭ ʤʝʪʘʤʦʨʬʠʪʦʚ ɸʢʪʶʟʩʢʦʛʦ ʙʣʦʢʘ, ʘ ʦʩʦʙʝʥʥʦʩʪʠ 

ʠʭ ʭʠʤʠʟʤʘ ʧʦʟʚʦʣʷʶʪ ʦʪʥʦʩʠʪʴ ʵʪʠ ʧʦʨʦʜʳ ʢ ʦʬʠʦʣʠʪʦʚʦʡ ʘʩʩʦʮʠʘʮʠʠ. ʕʪʦʪ 

ʚʳʚʦʜ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʘʢʞʝ ʩʦʩʪʘʚʦʤ ʘʩʩʦʮʠʠʨʫʶʱʝʡ ʩ ʨʘʩʩʤʘʪʨʠʚʘʝʚʳʤʠ 

ʤʝʪʘʤʦʨʬʠʪʘʤʠ ʢʫʧʝʨʣʠʩʘʡʩʢʦʡ ʪʦʣʱʠ ʤʝʪʘʙʘʟʘʣʴʪʦʚ ʪʦʣʝʠʪʦʚʦʡ ʩʝʨʠʠ. ʆʪ 

ʘʢʪʶʟʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʥʘ ʦʪʜʝʣʝʥʘ ʩʝʨʧʝʥʪʠʥʠʪʦʚʳʤ ʤʝʣʘʥʞʝʤ (ʧʨʘʚʳʡ 

ʙʦʨʪ ʨ. ʂʠʯʠ-ʂʝʤʠʥ).  

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʦʬʠʦʣʠʪʳ (ʐʪʨʝʡʩ ʠ ʜʨ.,1981; ʄʘʢʘʨʳʯʝʚ, ɻʝʩʴ, 

1983; ɹʘʢʠʨʦʚ, 1984, ʠ ʜʨ.; ɻʝʩʴ, 1984, 1987, 1997)ʚ ʉʝʚʝʨʥʦʤ ʊʷʥʴ-ʐʘʥʝ 

ʩʦʭʨʘʥʠʣʠʩʴ ʚ ʦʪʜʝʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʙʣʦʢʘʭ ʠʣʠ ʚ ʢʩʝʥʦʣʠʪʘʭ ʩʨʝʜʠ 

ʛʨʘʥʠʪʦʠʜʦʚ ʠ ʩʢʠʘʣʠʪʘʭ ʩʨʝʜʠ ʛʥʝʡʩʦʚ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʉʝʚʝʨʥʦʛʦ ʊʷʥʴ-

ʐʘʥʷ (ʭʨ. ɿʘʠʣʠʡʩʢʠʡ, ʊʘʩʘ-ʂʝʤʠʥ, ʂʝʥʜʳʢʪʘʩ, ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʩʝʚʝʨʥʦʛʦ 

ʩʢʣʦʥʘ ʂʠʨʛʠʟʩʢʦʛʦ ʭʨʝʙʪʘ). ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʨʦʜʳ 

ʚʫʣʢʘʥʦʛʝʥʥʦʡ ʯʘʩʪʠ (ʢʫʧʝʨʝʣʠʩʘʡʩʢʘʷ ʪʦʣʱʘ) ʦʬʠʦʣʠʪʦʚʦʛʦ ʨʘʟʨʝʟʘ, 

ʩʣʦʞʝʥʥʦʡ ʧʦʣʦʩʯʘʪʳʤʠ ʚʠʥʯʠʪʩʦʜʝʨʞʘʱʠʤʠ ʘʣʴʙʠʪ-ʘʢʪʠʥʦʣʠʪʦʚʳʤʠ, 

ʘʣʴʙʠʪ-ʮʦʠʟʠʪ-ʘʢʪʠʥʦʣʠʪʦʚʳʤʠ ʠ ʭʣʦʨʠʪʦʚʳʤʠ ʩʣʘʥʮʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ (ʜʦ 20 

ʤ) ʤʠʢʨʦʢʚʘʨʮʠʪʦʚ (ʘʧʦʢʨʝʤʥʠʩʪʳʝ ʧʦʨʦʜʳ), ʘʤʬʠʙʦʣʠʟʠʨʦʚʘʥʥʳʤʠ 

ʤʝʪʘʙʘʟʘʣʴʪʘʤʠ ʠ ʤʝʪʘʩʧʠʣʠʪʘʤʠ, ʤʝʩʪʘʤʠ ʩ ʰʘʨʦʚʦʡ ʦʪʜʝʣʴʥʦʩʪʴʶ ʠ 

ʤʠʥʜʘʣʝʢʘʤʝʥʥʦʡ ʪʝʢʩʪʫʨʦʡ (ʚʠʜʠʤʘʷ ʤʦʱʥʦʩʪʴ ʪʦʣʱʠ ʜʦ 2000 ʤ), 

ʧʝʨʝʭʦʜʷʱʠʤʠ ʚ ʟʝʣʝʥʳʝ ʩʣʘʥʮʳ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʦʠʩʭʦʞʜʝʥʠʝ 

ʧʦʩʣʝʜʥʠʭ ʟʘ ʩʯʝʪ ʦʩʥʦʚʥʳʭ ʚʫʣʢʘʥʠʪʦʚ. 

ʇʝʪʨʦʭʠʤʠʯʝʩʢʠʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ (ɻʝʩʴ, 1984, 1987) ʧʦʢʘʟʳʚʘʶʪ 

ʤʘʛʤʘʪʦʛʝʥʥʫʶ ʧʨʠʨʦʜʫ ʧʨʦʪʦʣʠʪʦʚ ʟʝʣʝʥʳʭ ʩʣʘʥʮʝʚ ʢʫʧʝʨʝʣʠʩʘʡʩʢʦʡ 
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ʪʦʣʱʠ.  ʆʩʦʙʝʥʥʦʩʪʠ ʭʠʤʠʟʤʘ ʵʪʠʭ ʧʦʨʦʜ (ʧʨʠʣʦʞ. 2 ʪʘʙʣ.1-2;  ʨʠʩ. 9) 

ʧʦʟʚʦʣʷʶʪ ʦʪʥʦʩʠʪʴ ʠʭ ʢ ʙʘʟʘʣʴʪʘʤ ʪʦʣʝʠʪʦʚʦʡ ʩʝʨʠʠ,  ʩʬʦʨʤʠʨʦʚʘʚʰʠʤʩʷ ʚ 

ʫʩʣʦʚʠʷʭ ʩʧʨʝʜʠʥʛʦʚʦʛʦ ʮʝʥʪʨʘ. ʂʘʢ ʚʠʜʥʦ ʥʘ ʜʠʘʛʨʘʤʤʝ ʂ2O-TiO2 (ʩʤ. ʨʠʩ.9 

ʙ) ʥʝʙʦʣʴʰʘʷ ʯʘʩʪʴ ʪʦʯʝʢ ʧʦʧʘʜʘʝʪ ʚ ʧʦʣʷ ʦʩʪʨʦʚʦʜʫʞʥʳʭ ʙʦʥʠʥʠʪʦʚ ʠ 

ʪʦʣʝʠʪʦʚ. ʕʪʦ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʛʣʘʚʥʦʡ ʪʝʥʜʝʥʮʠʠ ʚ ʨʘʟʤʝʱʝʥʠʠ ʪʦʯʝʢ 

ʩʦʩʪʘʚʦʚ ʤʝʪʘʙʘʟʘʣʴʪʦʚ ʤʦʛʣʦ ʙʳʪʴ ʚʳʟʚʘʥʦ ʚʣʠʷʥʠʝʤ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʥʝʩʢʦʣʴʢʦ ʠʟʤʝʥʠʚʰʠʭ ʩʦʩʪʘʚ ʧʝʨʚʠʯʥʳʭ ʧʦʨʦʜ. ʆʜʥʘʢʦ ʥʝ 

ʠʩʢʣʶʯʝʥʘ ʪʘʢʞʝ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʯʘʩʪʠ ʙʘʟʘʣʴʪʦʚ ʢ ʦʙʨʘʟʦʚʘʥʠʷʤ 

ʵʥʩʠʤʘʪʠʯʝʩʢʦʡ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ. 

ɺ ʚʠʜʠʤʦʡ ʥʠʞʥʝʡ ʯʘʩʪʠ ʪʦʣʱʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʩʠʣʣʳ 

ʘʤʬʠʙʦʣʠʟʠʨʦʚʘʥʥʳʭ ʛʘʙʙʨʦ-ʜʠʘʙʘʟʦʚ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʜʦ 2 ʢʤ ʧʨʠ 

ʤʦʱʥʦʩʪʠ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʨʦʚ ʜʦ 50 ʤ. ɺʦʟʤʦʞʥʦ, ʦʥʠ ʷʚʣʷʶʪʩʷ ʘʥʘʣʦʛʘʤʠ 

ʢʦʤʧʣʝʢʩʘ ʧʘʨʘʣʣʝʣʴʥʳʭ ʜʘʝʢ ʨʠʬʝʡʩʢʦʡ ʦʬʠʦʣʠʪʦʚʦʡ ʘʩʩʦʮʠʘʮʠʠ. ʂ ʥʝʡ 

ʦʪʥʦʩʷʪʩʷ ʪʘʢʞʝ ʪʝʣʘ ʛʘʙʙʨʦʧʦʜʦʙʥʳʭ ʤʝʣʘʥʦʢʨʘʪʦʚʳʭ ʩʨʝʜʥʝ-

ʢʨʫʧʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʧʦʨʦʜ, ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʙʣʠʟʢʠʭ ʢ ʛʘʙʙʨʦ. ʆʜʥʘʢʦ ʠʥʪʝʥʩʠʚʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʠ ʤʝʪʘʤʦʨʬʠʯʝʩʢʘʷ 

ʧʝʨʝʨʘʙʦʪʢʘ ʵʪʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʩʦʚʤʝʩʪʥʦ ʩ ʧʦʨʦʜʘʤʠ ʢʫʧʝʨʣʠʩʘʡʩʢʦʡ ʩʚʠʪʳ 

ʤʘʩʢʠʨʫʝʪ ʧʝʨʚʠʯʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʥʠʤʠ, ʢʦʪʦʨʳʝ, ʢʨʦʤʝ ʪʦʛʦ, 

ʤʝʩʪʘʤʠ ʟʘʪʫʰʝʚʳʚʘʶʪʩʷ ʥʘʣʦʞʝʥʠʝʤ ʥʘ ʙʣʘʩʪʦʤʠʣʦʥʠʪʳ ʠʥʪʝʥʩʠʚʥʦʡ 

ʘʣʴʙʠʪʠʟʘʮʠʠ ʠ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʘʤʬʠʙʦʣʠʪʦʚ ʜʦ ʙʦʣʝʝ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʭ 

ʠʭ ʨʘʟʥʦʩʪʝʡ, ʩʭʦʜʥʳʭ ʩ ʛʘʙʙʨʦʠʜʘʤʠ. ʂ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʦʬʠʦʣʠʪʦʚʦʡ 

ʘʩʩʦʮʠʘʮʠʠ ʦʪʥʦʩʷʪʩʷ ʪʘʢʞʝ ʩʝʨʧʝʥʪʠʥʠʪʳ, ʥʝʨʝʜʢʦ ʦʙʨʘʟʫʶʱʠʝ 

ʣʠʥʟʦʚʠʜʥʳʝ ʪʝʣʘ, ʧʨʦʪʨʫʜʠʨʫʶʱʠʝ ʛʥʝʡʩʳ ʘʢʪʶʟʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠʣʠ 

ʤʝʪʘʙʘʟʘʣʴʪʳ ʢʫʧʝʨʝʣʠʩʘʡʩʢʦʡ ʪʦʣʱʠ. ʆʥʠ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʤʘʪʨʠʢʩ 

ʤʝʣʘʥʞʘ, ʨʘʟʜʝʣʷʶʱʝʛʦ ʵʪʠ ʤʝʪʘʙʘʟʘʣʴʪʳ ʠ ʛʥʝʡʩʳ (ʥʘ ʧʨʘʚʦʤ ʙʦʨʪʫ ʜʦʣʠʥʳ 

ʨ. ʂʠʯʠ-ʂʝʤʠʥ). ʂʘʢ ʧʨʦʪʨʫʟʠʠ, ʪʘʢ ʠ ʤʘʪʨʠʢʩ ʤʝʣʘʥʞʘ ʩʣʦʞʝʥʳ ʧʣʦʪʥʳʤʠ 

ʟʝʣʝʥʦʚʘʪʦ-ʯʝʨʥʳʤʠ ʭʨʠʟʦʪʠʣ-ʘʥʪʠʛʦʨʠʪʦʚʳʤʠ ʩʝʨʧʝʥʪʠʥʠʪʘʤʠ, ʚ ʢʦʪʦʨʳʭ 

ʤʝʩʪʘʤʠ ʨʘʟʚʠʚʘʶʪʩʷ ʪʨʝʤʦʣʠʪ ʠ ʚʪʦʨʠʯʥʳʡ ʧʠʨʦʢʩʝʥ. ʀʟ ʘʢʮʝʩʩʦʨʥʳʭ 

ʤʠʥʝʨʘʣʦʚ ʧʨʠʩʫʪʩʪʚʫʶʪ ʭʨʦʤʠʪ, ʭʨʦʤʰʧʠʥʝʣʠʜ, ʘʧʘʪʠʪ, ʧʠʨʠʪ, ʤʘʛʥʝʪʠʪ, 

ʨʫʪʠʣ, ʛʨʘʥʘʪ. ʄʝʩʪʘʤʠ ʩʝʨʧʝʥʪʠʥʠʪʳ ʠʥʪʝʥʩʠʚʥʦ ʨʘʩʩʣʘʥʮʦʚʘʥʳ ʠ 
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ʧʨʝʚʨʘʱʝʥʳ ʚ ʘʥʪʠʛʦʨʠʪʦʚʳʝ, ʪʘʣʴʢʦʚʳʝ, ʪʘʣʴʢʦʚʦ-ʭʣʦʨʠʪʦʚʳʝ ʠ 

ʘʢʪʠʥʦʣʠʪʦʚʳʝ ʩʣʘʥʮʳ, ʧʦ ʥʠʤ ʧʷʪʥʘʤʠ ʨʘʟʚʠʚʘʶʪʩʷ ʣʠʩʪʚʝʥʠʪʳ. 

ɺ ʨʘʩʩʣʘʥʮʦʚʘʥʥʦʤ ʩʝʨʧʝʥʪʠʥʠʪʦʚʦʤ ʤʘʪʨʠʢʩʝ ʤʝʣʘʥʞʘ ʟʘʢʘʪʘʥʳ ʛʣʳʙʳ 

ʠ ʦʙʣʦʤʢʠ ʛʨʘʥʘʪʦʚʳʭ ʘʤʬʠʙʦʣʠʪʦʚ (ʪʘʢʠʝ ʞʝ, ʢʘʢ ʚ ʘʢʪʶʟʩʢʦʤ 

ʤʝʪʘʤʦʨʬʠʯʝʩʢʦʤ ʢʦʤʧʣʝʢʩʝ) ʠ ʧʣʦʪʥʳʭ ʪʦʥʢʦʟʝʨʥʠʩʪʳʭ ʩʝʨʧʝʥʪʠʥʠʪʦʚ, 

ʟʘʤʝʱʝʥʥʳʭ ʯʘʩʪʠʯʥʦ ʦʪ ʢʨʘʷ ʢ ʮʝʥʪʨʫ ʛʣʳʙ ʘʢʪʠʥʦʣʠʪʠʪʘʤʠ ʠ 

ʬʣʦʛʦʧʠʪʠʪʘʤʠ. ʆʙʣʦʤʢʠ ʘʢʪʶʟʩʢʠʭ ʛʥʝʡʩʦʚ ʚ ʤʝʣʘʥʞʝ ʦʪʩʫʪʩʪʚʫʶʪ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʭ ʦʙʨʘʟʦʚʘʥʠʠ ʧʦʩʣʝ ʤʝʣʘʥʞʠʨʦʚʘʥʠʷ 

ʚʳʩʦʢʦʙʘʨʠʯʝʩʢʠʭ ʤʝʣʘʥʦʢʨʘʪʦʚʳʭ ʤʝʪʘʤʦʨʬʠʪʦʚ (ʵʢʣʦʛʠʪʦʚ, ʛʨʘʥʘʪʦʚʳʭ 

ʘʤʬʠʙʦʣʠʪʦʚ ʧʦ ʛʘʙʙʨʦ ʠ ʙʘʟʘʣʴʪʘʤ) ʠ ʘʩʩʦʮʠʠʨʫʶʱʠʭ ʩ ʥʠʤʠ ʤʝʪʘʙʘʟʘʣʴʪʦʚ 

ʢʦʧʫʨʝʣʠʩʘʡʩʢʦʡ ʪʦʣʱʠ. 

ɺ ʭʨ.ʊʘʩʘ-ʂʝʤʠʥ ʚʠʜʥʦ, ʢʘʢ ʤʝʪʘʙʘʟʘʣʴʪʳ ʢʫʧʝʨʣʠʩʘʡʩʢʦʡ ʩʚʠʪʳ 

ʧʦʜʚʝʨʛʘʣʠʩʴ ʪʝʤ ʞʝ ʧʨʦʮʝʩʩʘʤ ʛʨʘʥʠʪʠʟʘʮʠʠ, ʯʪʦ ʠ ʤʝʣʘʥʦʢʨʘʪʦʚʳʝ 

ʤʝʪʘʤʦʨʬʠʪʳ ɸʢʪʶʟʩʢʦʛʦ ʙʣʦʢʘ, ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʘʤʬʠʙʦʣ-ʧʣʘʛʠʦʢʣʘʟʦʚʳʭ 

ʛʥʝʡʩʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʜʦ ʛʨʘʥʠʪʠʟʘʮʠʠ 

ʤʝʣʘʥʦʢʨʘʪʦʚʳʝ ʤʝʪʘʤʦʨʬʠʪʳ ʘʢʪʶʟʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʤʝʪʘʙʘʟʘʣʴʪʳ 

ʢʫʧʝʨʣʠʩʘʡʩʢʦʡ ʩʚʠʪʳ ʩʦʩʪʘʚʣʷʣʠ ʝʜʠʥʫʶ ʘʩʩʦʮʠʘʮʠʶ ʧʦʨʦʜ, ʢʦʪʦʨʘʷ, ʩʫʜʷ 

ʧʦ ʥʘʣʠʯʠʶ ʵʢʣʦʛʠʪʦʚ, ʧʦʜʚʝʨʛʘʣʘʩʴ ʩʫʙʜʫʢʮʠʠ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʚ ʧʨʦʮʝʩʩʝ 

ʢʦʣʣʠʟʠʠ ʦʥʠ ʙʳʣʠ ʚʳʜʚʠʥʫʪʳ ʢ ʧʦʚʝʨʭʥʦʩʪʠ. ʉʫʙʜʫʢʮʠʦʥʥʦʝ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʵʢʣʦʛʠʪʦʚ ʘʢʪʶʟʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ 

ɸ.ɹ.ɹʘʢʠʨʦʚʳʤ (1989), ʩʯʠʪʘʶʱʠʤ ʠʭ ʩʦʩʪʘʚʥʳʤʠ ʯʘʩʪʷʤʠ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ 

ʛʣʫʙʠʥʥʦʛʦ ʤʝʣʘʥʞʘ, ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ ʧʨʠ ʩʤʝʰʠʚʘʥʠʠ ʵʢʣʦʛʠʪʦʚ ʩ 

ʧʝʣʠʪʦʚʳʤʠ ʦʩʘʜʢʘʤʠ ʧʘʩʩʠʚʥʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʢʨʘʠʥʳ, ʧʨʝʚʨʘʱʝʥʥʳʤʠ 

ʚ ʛʥʝʡʩʳ. ʆʜʥʘʢʦ ʦʪʩʫʪʩʪʚʠʝ ʚ ʛʥʝʡʩʘʭ ʚʳʩʦʢʦʛʣʠʥʦʟʝʤʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ 

(ʩʠʣʣʠʤʘʥʠʪʘ, ʜʠʩʪʝʥʘ, ʘʥʜʘʣʫʟʠʪʘ, ʢʦʨʜʠʝʨʠʪʘ) ʧʨʦʪʠʚʦʨʝʯʠʪ 

ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʦʙ ʦʩʘʜʦʯʥʦʤ ʛʝʥʝʟʠʩʝ ʧʨʦʪʦʣʠʪʘ ʛʥʝʡʩʦʚ. ʊʝʤ ʙʦʣʝʝ, ʯʪʦ 

ʧʦʩʣʝʜʥʠʝ ʨʘʟʚʠʚʘʣʠʩʴ ʠ ʧʦ ʤʝʪʘʙʘʟʘʣʴʪʘʤ ʢʫʧʝʨʣʠʩʘʡʩʢʦʡ ʩʚʠʪʳ. ɺʤʝʩʪʝ ʩ 

ʪʝʤ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʠ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɸʢʪʶʟʩʢʦʛʦ 

ʙʣʦʢʘ ʧʦʨʦʜ ʦʩʘʜʦʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʢʚʘʨʮʠʪʳ, ʤʨʘʤʦʨʳ), ʬʨʘʛʤʝʥʪʳ 

ʢʦʪʦʨʳʭ ʚʩʪʨʝʯʘʶʪʩʷ ʩʨʝʜʠ ʧʦʣʝʡ ʠʥʪʝʥʩʠʚʥʦʡ ʤʠʛʤʘʪʠʟʘʮʠʠ. ʉʫʜʷ ʧʦ 
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ʩʪʨʦʝʥʠʶ ʵʪʠʭ ʬʨʘʛʤʝʥʪʦʚ, ʦʥʠ ʤʦʛʣʠ ʦʪʥʦʩʠʪʴʩʷ ʢ ʯʝʭʣʫ ʢʦʥʪʠʥʝʥʪʘ, ʥʘ 

ʢʦʪʦʨʳʡ ʦʙʜʫʮʠʨʦʚʘʣʠ ʤʝʣʘʥʞʠʨʦʚʘʥʥʳʝ ʦʬʠʦʣʠʪʳ. 

ʂʘʢ ʚʠʜʥʦ, ʭʘʨʘʢʪʝʨ ʩʪʨʦʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʦʬʠʦʣʠʪʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʦʥ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʬʨʘʛʤʝʥʪ ʵʢʩʛʫʤʠʨʦʚʘʥʥʦʡ ʘʢʢʨʝʮʠʦʥʥʦʡ ʧʨʠʟʤʳ, ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʢʦʪʦʨʦʡ 

ʧʦʛʨʫʞʘʣʠʩʴ ʥʘ ʨʘʟʥʳʝ ʛʣʫʙʠʥʳ ʟʦʥʳ ʩʫʙʜʫʢʮʠʠ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʧʨʠʩʫʪʩʪʚʠʝ ʛʣʳʙ ʚʳʩʦʢʦʙʘʨʠʯʝʩʢʠʭ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʦʨʦʜ ʚ 

ʩʝʨʧʝʥʪʠʥʠʪʦʚʦʤ ʤʝʣʘʥʞʝ, ʥʘʣʠʯʠʝ ʚ ʩʝʨʧʝʥʪʠʥʠʪʘʭ ʪʘʢʠʭ ʤʠʥʝʨʘʣʦʚ, ʢʘʢ 

ʛʨʘʥʘʪ ʠ ʨʫʪʠʣ, ʘ ʪʘʢʞʝ ʧʨʠʟʥʘʢʠ ʤʝʪʘʤʦʨʦʬʠʟʤʘ ʧʦʚʳʰʝʥʥʳʭ ʜʘʚʣʝʥʠʡ ʚ 

ʤʝʪʘʙʘʟʘʣʴʪʘʭ ʢʫʧʝʨʝʣʠʩʘʡʩʢʦʡ ʪʦʣʱʠ (ʧʨʠʩʫʪʩʪʚʠʝ ʚʠʥʯʠʪʘ, ʠʥʪʝʥʩʠʚʥʘʷ 

ʙʣʘʩʪʦʤʠʣʦʥʠʪʠʟʘʮʠʷ). ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʈʊ ʫʩʣʦʚʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʫʶ ʛʣʫʙʠʥʫ ʧʦʛʨʫʞʝʥʠʷ, ʯʝʤ ʛʣʫʙʠʥʳ, ʥʘ ʢʦʪʦʨʳʭ 

ʧʨʦʠʩʭʦʜʠʣʦ ʦʙʨʘʟʦʚʘʥʠʝ ʵʢʣʦʛʠʪʦʚ. ɼʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʬʠʦʣʠʪʦʚ 

ʧʨʷʤʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʨʘʩʪʘ ʦʪʩʫʪʩʪʚʫʶʪ. ʆʜʥʘʢʦ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚʳʰʝ, 

ʚʤʝʩʪʝ ʩ ʘʢʪʶʟʩʢʠʤʠ ʤʝʣʘʥʦʢʨʘʪʦʚʳʤʠ ʤʝʪʘʤʦʨʬʠʪʘʤʠ, ʩ ʢʦʪʦʨʳʤʠ 

ʢʦʧʝʨʝʣʠʩʘʡʩʢʘʷ ʪʦʣʱʘ ʦʙʨʘʟʫʝʪ ʝʜʠʥʳʡ ʘʢʢʨʝʮʠʦʥʥʦ-ʩʫʙʜʫʢʮʠʦʥʥʳʡ 

ʢʦʤʧʣʝʢʩ, ʦʥʠ ʧʦʜʚʝʨʛʣʠʩʴ ʧʦʟʜʥʝʨʠʬʝʡʩʢʦʡ ʛʨʘʥʠʪʠʟʘʮʠʠ. ʕʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʘʥʥʳʤʠ ʩʚʠʥʝʮ-ʩʚʠʥʮʦʚʳʭ ʦʪʥʦʰʝʥʠʡ ʚ ʮʠʨʢʦʥʘʭ ʠʟ 

ʛʥʝʡʩʦʚ ʘʢʪʶʟʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʧʣʘʛʠʦʛʥʝʡʩʳ ʠ ʛʨʘʥʠʪʦʛʥʝʡʩʳ), ʧʦ ʢʦʪʦʨʳʤ 

ʦʧʨʝʜʝʣʝʥ ʠʟʦʭʨʦʥʥʳʡ ʚʦʟʨʘʩʪ ʚ 850-750 ʤʣʥ.ʣʝʪ (ʧʦ 4 ʥʘʰʠʤ ʧʨʦʙʘʤ; 

ʦʧʨʝʜʝʣʝʥʠʷ ʣʘʙʦʨʘʪʦʨʠʠ ʇʆ "ʖʞʢʘʟʛʝʦʬʠʟʠʢʘ", ɺ.ɸ.ʍʘʣʠʣʦʚ). 

ɹʣʠʟʢʦ ʢ ʵʪʠʤ ʮʠʬʨʘʤ ʠ ʚʨʝʤʷ ʧʨʦʷʚʣʝʥʠʷ ʜʠʘʬʪʦʨʝʟʘ ʵʢʣʦʛʠʪʦʚ ɸʢʪʶʟʘ ʚ 

ʘʤʬʠʙʦʣʠʪʦʚʦʡ ʬʘʮʠʠ, ʦʧʨʝʜʝʣʷʶʱʝʝʩʷ ʨʫʙʠʜʠʡ-ʩʪʨʦʥʮʠʝʚʦʡ ʠʟʦʭʨʦʥʦʡ ʚ 

749°14 ʤʣʥ. ʣʝʪ (Tagiri, Bakirov, 1990; Tagiri et al., 1995). ʕʪʦʪ ʜʠʘʬʪʦʨʝʟ 

ʦʙʫʩʣʦʚʣʝʥ ʵʢʩʛʫʤʘʮʠʝʡ ʚʳʩʦʢʦʙʘʨʠʯʝʩʢʠʭ ʧʦʨʦʜ ʚ ʫʩʣʦʚʠʷʭ ʨʝʟʢʦʛʦ 

ʧʦʥʠʞʝʥʠʷ ʜʘʚʣʝʥʠʷ. ʂʘʢ ʫʞʝ ʜʦʢʘʟʘʥʦ (ɼʦʙʨʝʮʦʚ, 2000; ʠ ʜʨ.), 

ʤʠʛʤʘʪʠʟʘʮʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʛʨʘʥʠʪʦʚ ï ʥʝ ʧʨʦʩʪʦ ʙʦʣʝʝ ʧʦʟʜʥʠʝ ʧʨʦʮʝʩʩʳ, 

ʯʝʤ ʤʝʪʘʤʦʨʬʠʟʤ ʩʚʝʨʭʚʳʩʦʢʠʭ ʜʘʚʣʝʥʠʡ, ʥʦ ʦʥʠ ʧʨʦʷʚʠʣʠʩʴ ʪʦʣʴʢʦ ʚ ʢʦʥʮʝ 

ʵʢʩʛʫʤʘʮʠʠ. ʋʯʠʪʳʚʘʷ ʪʦ, ʯʪʦ ʧʦʜʲʝʤ ʩʚʝʨʭʚʳʩʦʢʦʙʘʨʠʯʝʩʢʠʭ ʧʦʨʦʜ ʚ 

ʚʝʨʭʥʶʶ ʯʘʩʪʴ ʟʝʤʥʦʡ ʢʦʨʳ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʝʯʝʥʠʝ 5-20 ʤʣʥ. ʣʝʪ (ɼʦʙʨʝʮʦʚ, 
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2000; Herman et al, 1999; ʠ ʜʨ.), ʧʨʠʭʦʜʠʤ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʠʭ ʧʨʦʪʦʣʠʪʳ 

ʦʙʨʘʟʦʚʘʣʠʩʴ ʚ ʧʦʟʜʥʝʤ (ʠʣʠ ʚ ʩʨʝʜʥʝʤ-ʧʦʟʜʥʝʤ) ʨʠʬʝʝ. 

ʄʘʢʙʘʣʴʩʢʠʡ ʙʣʦʢ  ʦʩʥʦʚʘʥʠʷ ʉʝʚʝʨʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʛʦ ʪʝʨʨʝʡʥʘ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʥʝʢʦʪʦʨʳʤ ʩʚʦʝʦʙʨʘʟʠʝʤ. ɽʛʦ ʚʥʫʪʨʝʥʥʷʷ 

ʩʪʨʫʢʪʫʨʘ, ʧʦ ʜʘʥʥʳʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

(ɺʦʟʥʝʩʝʥʩʢʠʡ ʠ ʜʨ.,1983), ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʘʢʝʪ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʣʘʩʪʠʥ 

ʩ ʚʥʫʪʨʝʥʥʝʡ ʠʟʦʢʣʠʥʘʣʴʥʦʡ ʩʢʣʘʜʯʘʪʦʩʪʴʶ, ʨʘʟʜʝʣʝʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʤʠ 

ʧʦʣʦʛʠʭ ʥʘʜʚʠʛʦʚ, ʩʤʷʪʳʭ ʚʧʦʩʣʝʜʩʪʚʠʠ (ʚ ʢʘʣʝʜʦʥʩʢʫʶ ʵʧʦʭʫ) ʚ ʢʨʫʧʥʫʶ 

ʘʥʪʠʬʦʨʤʫ. ʋʩʣʦʚʥʦ ʝʝ ʤʦʞʥʦ ʨʘʩʯʣʝʥʠʪʴ ʥʘ ʣʠʪʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ 

ʝʜʠʥʠʮʳ, ʦʙʲʝʜʠʥʷʶʱʠʝʩʷ ʦʙʳʯʥʦ ʚ ʢʠʨʛʠʟʩʢʫʶ ʩʝʨʠʶ, ʩʣʦʞʝʥʥʫʶ 

ʢʚʘʨʮʠʪʘʤʠ, ʛʨʘʥʘʪ-ʬʝʥʛʠʪ-ʢʚʘʨʮʝʚʳʤʠ, ʯʘʩʪʦ ʛʨʘʬʠʪʠʩʪʳʤʠ, ʢʘʨʙʦʥʘʪ-

ʭʣʦʨʠʪ-ʤʫʩʢʦʚʠʪʦʚʳʤʠ ʩʣʘʥʮʘʤʠ ʠ ʤʨʘʤʦʨʘʤʠ. ʇʨʠ ʵʪʦʤ ʩʪʝʧʝʥʴ 

ʤʝʪʘʤʦʨʬʠʟʤʘ ʫʤʝʥʴʰʘʝʪʩʷ ʦʪ ʥʠʞʥʠʭ ʢ ʚʝʨʭʥʠʤ ʧʦʢʨʦʚʘʤ. 

ʇʝʪʨʦʭʠʤʠʯʝʩʢʠʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ (ʩʤ. ʨʠʩ 1) ʠʩʭʦʜʥʳʭ ʧʦʨʦʜ ʩʣʘʥʮʝʚ 

ʧʦʢʘʟʳʚʘʶʪ ʥʘ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʠʭ ʢ ʛʣʠʥʠʩʪʳʤ ʠ ʛʨʘʫʚʘʢʢʦʚʳʤ 

ʦʪʣʦʞʝʥʠʷʤ. ʂʚʘʨʮʠʪʳ ʠ ʤʨʘʤʦʨʳ ʦʙʨʘʟʦʚʘʣʠʩʴ ʧʦ ʢʚʘʨʮʝʚʳʤ ʧʝʩʯʘʥʠʢʘʤ ʠ 

ʜʦʣʦʤʠʪʠʩʪʳʤ ʠʟʚʝʩʪʥʷʢʘʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺ ʧʨʝʜʝʣʘʭ ʷʜʨʘ ʄʘʢʙʘʣʴʩʢʦʡ ʘʥʪʠʬʦʨʤʳ ʟʘʣʝʛʘʝʪ 

ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʡ ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʤʝʣʘʥʞ, ʚ ʢʦʪʦʨʦʤ ʪʝʣʘ ʛʣʳʙʦʦʙʨʘʟʥʦʡ, 

ʵʣʣʠʧʩʦʠʜʘʣʴʥʦʡ, ʣʠʥʟʦʚʠʜʥʦʡ ʠ ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ ʨʘʟʤʝʨʦʤ ʦʪ 

ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʨʦʚ ʜʦ 150 ʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʵʢʣʦʛʠʪʘʤʠ ʠʣʠ 

ʵʢʣʦʛʠʪʦʧʦʜʦʙʥʳʤʠ ʧʦʨʦʜʘʤʠ, ʛʨʘʥʘʪʦʚʳʤʠ ʠ ʢʣʠʥʦʮʦʠʟʠʪ-ʛʨʘʥʘʪʦʚʳʤʠ 

ʘʤʬʠʙʦʣʠʪʘʤʠ (ʧʦ ʵʢʣʦʛʠʪʘʤ) ʠ ʘʢʪʠʥʦʣʠʪʠʪʘʤʠ, ʟʘʢʣʶʯʝʥʳ ʚ ʛʣʘʫʢʦʬʘʥ-

ʛʨʘʥʘʪ-ʬʝʥʛʠʪʦʚʳʝ ʩʣʘʥʮʳ. ʉʨʝʜʠ ʧʦʩʣʝʜʥʠʭ ʚʩʪʨʝʯʘʶʪʩʷ ʫʯʘʩʪʢʠ 

ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ, ʩʣʦʞʝʥʥʳʝ ʛʨʘʥʘʪ-ʭʣʦʨʠʪʦʠʜ-ʪʘʣʴʢʦʚʳʤʠ ʩʣʘʥʮʘʤʠ ʩ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ ʬʣʦʛʦʧʠʪʘ ʠ ʨʝʣʠʢʪʘʤʠ ʩʝʨʧʝʥʪʠʥʠʪʘ, ʧʦ ʢʦʪʦʨʦʤʫ 

ʦʙʨʘʟʦʚʘʣʠʩʴ ʵʪʠ ʩʣʘʥʮʳ. ɻʨʘʥʘʪ ʧʠʨʦʧ-ʘʣʴʤʘʥʜʠʥʦʚʦʛʦ ʨʷʜʘ ʩʦʜʝʨʞʠʪ 

ʚʢʣʶʯʝʥʠʷ ʜʨʫʛʠʭ ʤʠʥʝʨʘʣʦʚ ʩʣʘʥʮʝʚ ʠ ʧʩʝʚʜʦʤʦʨʬʦʟ ʢʚʘʨʮʘ ʧʦ ʢʦʵʩʠʪʫ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʙʨʘʟʦʚʘʥʠʠ ʵʪʠʭ ʧʦʨʦʜ ʧʨʠ ʜʘʚʣʝʥʠʷʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʛʣʫʙʠʥʘʤ ʚ 80 ʢʤ ʠ ʙʦʣʝʝ (Tagiri, Bakirov, 1990). ʅʘʣʠʯʠʝ ʨʝʣʠʢʪʦʚ 
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ʩʝʨʧʝʥʪʠʥʘ ʩʨʝʜʠ ʪʘʣʴʢʘ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʘʛʘʪʴ ʧʝʨʚʦʥʘʯʘʣʴʥʦ 

ʩʝʨʧʝʥʪʠʥʠʪʦʚʳʡ ʤʘʪʨʠʢʩ ʤʝʣʘʥʞʘ. ʅʘ ʵʪʦ ʫʢʘʟʳʚʘʶʪ ʠ ʧʝʪʨʦʭʠʤʠʯʝʩʢʠʝ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠʩʭʦʜʥʳʭ ʧʦʨʦʜ (ʩʤ .ʨʠʩ.1-4ʘ)   ʉʦʛʣʘʩʥʦ ʠʤ ʚʢʣʶʯʝʥʠʷ 

ʵʢʣʦʛʠʪʦʚ ʠ ʛʨʘʥʘʪʦʚʳʭ ʘʤʬʠʙʦʣʠʪʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʝʪʘʙʘʟʠʪʳ 

(ʛʘʙʙʨʦ, ʜʠʘʙʘʟʳ), ʪʦ ʝʩʪʴ, ʤʝʣʘʥʞʠʨʦʚʘʥʠʶ ʧʦʜʚʝʨʛʘʣʠʩʴ ʧʦʨʦʜʳ 

ʦʢʝʘʥʠʯʝʩʢʦʡ ʢʦʨʳ (ʦʬʠʦʣʠʪʦʚʘʷ ʘʩʩʦʮʠʘʮʠʷ). 

ʊʝʢʪʦʥʠʯʝʩʢʠʝ ʣʠʥʟʦʚʠʜʥʳʝ ʧʣʘʩʪʠʥʳ ʠ ʦʪʜʝʣʴʥʳʝ ʧʨʦʪʨʫʟʠʠ ʤʝʣʘʥʞʘ 

ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʚ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʷʜʨʫ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʯʘʩʪʷʭ ʘʥʪʠʬʦʨʤʳ ʩʨʝʜʠ 

ʤʷʪʳʭ ʧʣʘʩʪʠʥ ʢʚʘʨʮʠʪʦʚ ʠ ʩʣʶʜʷʥʳʭ ʩʣʘʥʮʝʚ ʢʠʨʛʠʟʩʢʦʡ ʩʝʨʠʠ. ʅʘ ʙʦʣʝʝ 

ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʤʝʣʘʥʞʘ ʚ ʧʨʝʜʝʣʘʭ ʄʘʢʙʘʣʴʩʢʦʛʦ ʙʣʦʢʘ, ʚʠʜʠʤʦ, 

ʫʢʘʟʳʚʘʝʪ ʠ ʚʳʩʦʢʦʧʦʣʦʞʠʪʝʣʴʥʘʷ ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʘʥʦʤʘʣʠʷ (ɽʬʠʤʦʚ, 1964; 

ɸ.ʅ.ʃʦʙʘʥʯʝʥʢʦ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʚ ʄʘʢʙʘʣʴʩʢʦʤ 

ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤ ʙʣʦʢʝ ʬʠʢʩʠʨʫʝʪʩʷ ʩʫʪʫʨʥʘʷ ʟʦʥʘ, ʛʜʝ 

ʤʝʣʘʥʞʠʨʦʚʘʥʥʘʷ ʦʢʝʘʥʠʯʝʩʢʘʷ ʢʦʨʘ ʘʢʢʨʝʪʠʨʦʚʘʥʘ ʩ ʯʝʭʣʦʤ 

ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ (ʢʠʨʛʠʟʩʢʘʷ ʩʝʨʠʷ). ʕʪʦʪ ʧʨʦʮʝʩʩ ʦʙʫʩʣʦʚʠʣ ʪʘʢʞʝ ʠ 

ʨʘʩʯʣʝʥʝʥʠʝ ʥʘ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʧʦʢʨʦʚʳ ʯʝʭʣʘ, ʧʦʚʳʰʝʥʠʝ ʩʪʝʧʝʥʠ 

ʤʝʪʘʤʦʨʬʠʟʤʘ ʩ ʧʨʠʙʣʠʞʝʥʠʝʤ ʢ ʷʜʨʫ ʘʥʪʠʬʦʨʤʳ (ʪʝʢʪʦʥʠʯʝʩʢʦʤʫ 

ʤʝʣʘʥʞʫ), ʧʨʦʷʚʣʝʥʠʝ ʚ ʧʨʝʜʝʣʘʭ ʧʦʩʣʝʜʥʝʡ ʬʝʣʴʜʰʧʘʪʠʟʘʮʠʠ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʝʙʦʣʴʰʠʭ ʘʚʪʦʭʪʦʥʥʳʭ ʤʘʩʩʠʚʦʚ 

ʧʣʘʛʠʦʛʨʘʥʦʜʠʦʨʠʪʦʚ, ʚʧʦʩʣʝʜʩʪʚʠʠ ʢʘʣʠʰʧʘʪʠʟʠʨʦʚʘʥʥʳʭ. 

ʄʘʢʙʘʣʴʩʢʠʡ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ (ʪ.ʥ. ʢʳʨʛʳʟʩʢʘʷ ʩʝʨʠʷ) ʜʦ 

ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʩʯʠʪʘʣʩʷ ʥʠʞʥʝʧʨʦʪʝʨʦʟʦʡʩʢʠʤ 

(çʉʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʝéè, ʪ.1, 1982; çɼʦʢʝʤʙʨʠʡ ʉʨʝʜʥʝʡ ɸʟʠʠè, 1982; 

ɹʘʢʠʨʦʚ, 1978; ʂʠʩʝʣʝʚ, 1991; ʠ ʜʨ.). ʕʪʦ ʦʙʦʩʥʦʚʳʚʘʣʦʩʴ ʦʧʨʝʜʝʣʝʥʠʷʤʠ 

ʚʦʟʨʘʩʪʘ ʧʦ ʩʚʠʥʝʮ-ʩʚʠʥʮʦʚʳʤ ʠʟʦʪʦʧʥʳʤ ʦʪʥʦʰʝʥʠʷʤ ʚ ʮʠʨʢʦʥʘʭ ʠʟ 

ʢʚʘʨʮʠʪʦʚ ʠ ʛʨʘʥʘʪ-ʢʚʘʨʮ-ʩʣʶʜʷʥʳʭ ʩʣʘʥʮʝʚ. ʕʪʦʪ ʤʠʥʝʨʘʣ ʩʯʠʪʘʣʩʷ 

ʦʙʨʘʟʦʚʘʚʰʠʤʩʷ ʧʨʠ ʤʝʪʘʤʦʨʬʠʟʤʝ ʩʦʜʝʨʞʘʱʠʭ ʝʛʦ ʧʦʨʦʜ. ʆʜʥʘʢʦ ʫʞʝ ʚ ʪʦ 

ʚʨʝʤʷ ʠ ʧʦʟʞʝ ʙʳʣʦ ʜʦʢʘʟʘʥʦ (ʅʘʡʜʝʥʦʚ ʠ ʜʨ., 1981; ɹʘʢʠʨʦʚ, 1998; ʠ ʜʨ.) 

ʦʙʣʦʤʦʯʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʮʠʨʢʦʥʘ, ʧʦʧʘʜʘʚʰʝʛʦ ʚ ʦʩʘʜʦʯʥʳʝ ʦʪʣʦʞʝʥʠʷ 

ʧʨʠ ʨʘʟʤʳʚʝ ʢʘʢʦʛʦ-ʪʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʩʥʦʩʘ (ʦʯʝʚʠʜʥʦ, ʯʘʩʪʠ 
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ʢʦʥʪʠʥʝʥʪʘ ɺʦʩʪʦʯʥʘʷ ɻʦʥʜʚʘʥʘ ʜʦ ʝʛʦ ʨʘʩʯʣʝʥʝʥʠʷ ʥʘ ʦʪʜʝʣʴʥʳʝ ʪʝʨʨʝʡʥʳ). 

ɺʦʟʨʘʩʪ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ ʩʥʠʟʫ ʦʛʨʘʥʠʯʝʥ ʮʠʬʨʘʤʠ ʦʢʦʣʦ 1,8-2,28 ʤʣʨʜ. ʣʝʪ 

(ʧʦ ʦʙʣʦʤʦʯʥʦʤʫ ʮʠʨʢʦʥʫ), ʘ ʩʚʝʨʭʫ ʚʨʝʤʝʥʝʤ ʦʙʨʘʟʦʚʘʥʠʷ ʛʨʘʥʠʪʦʠʜʦʚ 

ʂʘʥʜʞʘʡʣʷʫʩʢʦʛʦ ʤʘʩʩʠʚʘ, ʣʦʢʘʣʠʟʦʚʘʥʥʦʛʦ ʚ ʤʝʪʘʤʦʨʬʠʪʘʭ ï 640 ʤʣʥ. ʣʝʪ 

ʥʘʟʘʜ (ʫʨʘʥ-ʩʚʠʥʮʦʚʘʷ ʠʟʦʭʨʦʥʘ). ʂʨʦʤʝ ʪʦʛʦ, ʚʝʨʭʥʠʡ ʚʦʟʨʘʩʪʥʦʡ ʨʫʙʝʞ 

ʵʪʠʭ ʧʦʨʦʜ ʘʨʛʫʤʝʥʪʠʨʫʝʪʩʷ ʪʨʘʥʩʛʨʝʩʩʠʚʥʳʤ ʥʘʣʝʛʘʥʠʝʤ ʥʘ ʥʠʭ 

ʚʝʨʭʥʝʚʝʥʜʩʢʦ-ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ (ʦʩʝʚʘʷ ʯʘʩʪʴ ʂʳʨʛʳʟʩʢʦʛʦ 

ʭʨʝʙʪʘ). ʅʝʩʤʦʪʨʷ ʥʘ ʪʘʢʠʝ ʰʠʨʦʢʠʝ ʚʦʟʨʘʩʪʥʳʝ ʨʘʤʢʠ, ʚʩʝ ʞʝ ʤʦʞʥʦ 

ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʤʝʪʘʤʦʨʬʠʟʤ ʤʘʢʙʘʣʴʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʦʠʩʭʦʜʠʣ ʚ 

ʦʩʥʦʚʥʦʤ ʚ ʨʠʬʝʝ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʧʦʩʪʝʧʝʥʥʳʡ ʧʝʨʝʭʦʜ ʦʪ 

ʩʣʶʜʷʥʳʭ ʩʣʘʥʮʝʚ ʢ ʨʠʬʝʡʩʢʠʤ ʘʚʪʦʭʪʦʥʥʳʤ ʛʥʝʡʩʦʚʠʜʥʳʤ ʛʨʘʥʠʪʦʠʜʘʤ 

ʂʘʥʜʞʘʡʣʷʫʩʢʦʛʦ ʤʘʩʩʠʚʘ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʦʷʚʠʣʦʩʴ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʧʦ ʢʘʣʠʡ-ʘʨʛʦʥʦʚʦʤʫ ʦʪʥʦʰʝʥʠʶ ʚ ʧʘʨʘʛʦʥʠʪʝ ʠʟ ʜʠʘʬʪʦʨʠʨʦʚʘʥʥʳʭ 

ʵʢʣʦʛʠʪʦʚ, ʜʘʶʱʝʝ ʮʠʬʨʫ ʚʦʟʨʘʩʪʘ ʚ 482 ʤʣʥ. ʣʝʪ (Tagiri, Bakirov,1990). 

ʆʯʝʚʠʜʥʦ, ʦʥʘ ʦʪʨʘʞʘʝʪ ʚʨʝʤʷ ʙʦʣʝʝ ʧʦʟʜʥʠʭ (ʢʘʣʝʜʦʥʩʢʠʭ) ʪʝʢʪʦʥʦ-

ʪʝʨʤʘʣʴʥʳʭ ʩʦʙʳʪʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʵʢʩʛʫʤʘʮʠʶ ʵʢʣʦʛʠʪʦʚ. 

 

3.1.2.2.2 ʇʦʩʪʘʢʢʨʝʮʠʦʥʥʳʝ çʩʰʠʚʘʶʱʠʝè ʛʨʘʥʠʪʦʠʜʳ 

 

ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʩʨʝʜʥʝ-ʚʝʨʭʥʝʨʠʬʝʡʩʢʠʝ ʢʦʣʣʠʟʠʦʥʥʳʝ 

(ʧʦʩʪʘʢʢʨʝʮʠʦʥʥʳʝ) ʛʨʘʥʠʪʦʠʜʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʠ ʚ ʧʨʝʜʝʣʘʭ ʉʝʚʝʨʦ-ʊʷʥʴ-

ʐʘʥʩɹʢʦʛʦ ʪʝʨʨʝʡʥʘ, ʛʜʝ ʦʥʠ ʧʨʠʫʨʦʯʝʥʳ ʪʘʢʞʝ ʢ ʚʳʩʪʫʧʘʤ ʝʛʦ 

ʘʢʢʨʝʮʠʦʥʥʦʛʦ ʦʩʥʦʚʘʥʠʷ. ʀʤʠ ʩʣʦʞʝʥʳ ʠʣʠ ʦʪʜʝʣʴʥʳʝ ʤʘʩʩʠʚʳ ʨʘʟʥʳʭ 

ʨʘʟʤʝʨʦʚ, ʠʣʠ ʬʨʘʛʤʝʥʪʳ ʤʘʩʩʠʚʦʚ, ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʚ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʙʣʦʢʘʭ, 

ʠʣʠ ʚ ʢʨʫʧʥʳʭ ʢʩʝʥʦʣʠʪʘʭ ʩʨʝʜʠ ʢʘʣʝʜʦʥʩʢʠʭ ʠ ʙʦʣʝʝ ʤʦʣʦʜʳʭ ʛʨʘʥʠʪʦʠʜʦʚ. 

ʇʦ ʩʚʦʝʤʫ ʩʦʩʪʘʚʫ ʠ ʩʦʦʪʥʦʰʝʥʠʷʤ ʩ ʚʤʝʱʘʶʱʠʤ ʘʤʬʠʙʦʣʠʪʦ-ʩʣʘʥʮʝʚʦ-

ʛʥʝʡʩʦʚʳʤ ʢʦʤʧʣʝʢʩʦʤ ʵʪʠ ʤʘʩʩʠʚʳ ʩʭʦʜʥʳ ʩ ʉʘʨʳʜʞʘʟʩʢʠʤ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, 

ɸʣʘʙʘʡʪʘʣʴʩʢʠʡ ʤʘʩʩʠʚ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɿʘʠʣʠʡʩʢʦʛʦ ʭʨʝʙʪʘ, ʧʦ ʜʘʥʥʳʤ 

ɺ.ʂ.ʂʨʘʩʥʦʙʦʨʦʜʢʠʥʘ (1984), ʚʳʪʷʥʫʪʳʡ ʤʝʨʠʜʠʦʥʘʣʴʥʦ, ʩʦʛʣʘʩʥʦ 

ʧʨʦʩʪʠʨʘʥʠʶ ʚʤʝʱʘʶʱʠʭ ʤʝʪʘʤʦʨʬʠʪʦʚ, ʠʤʝʝʪ ʛʥʝʡʩʦʚʠʜʥʦ-ʧʦʣʦʩʯʘʪʦʝ ʠ 
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ʰʣʠʨʦʚʦ-ʪʘʢʩʠʪʦʚʦʝ ʩʪʨʦʝʥʠʝ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʯʝʨʝʜʦʚʘʥʠʝʤ ʧʦʣʦʩ ʚ ʨʘʟʥʦʡ 

ʩʪʝʧʝʥʠ ʦʙʦʛʘʱʝʥʥʳʭ ʢʚʘʨʮʝʤ, ʧʦʣʝʚʳʤʠ ʰʧʘʪʘʤʠ, ʙʠʦʪʠʪʦʤ ʠʣʠ ʨʦʛʦʚʦʡ 

ʦʙʤʘʥʢʦʡ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʵʪʦʤʫ ʩʦʩʪʘʚ ʧʦʨʦʜ ʢʦʣʝʙʣʝʪʩʷ ʦʪ ʛʥʝʡʩʦʚʠʜʥʦʛʦ 

ʤʝʣʢʦ-ʩʨʝʜʥʝʟʝʨʥʠʩʪʦʛʦ ʙʠʦʪʠʪʦʚʦʛʦ, ʙʠʦʪʠʪ-ʨʦʛʦʚʦʦʙʤʘʥʢʦʚʦʛʦ ʢʚʘʨʮʝʚʦʛʦ 

ʜʠʦʨʠʪʘ ʜʦ ʩʫʱʝʩʪʚʝʥʥʦ ʙʠʦʪʠʪʦʚʦʛʦ ʛʨʘʥʦʜʠʦʨʠʪʘ, ʪʨʦʥʜʴʝʤʠʪʘ ʠ 

ʙʠʦʪʠʪʦʚʦʛʦ ʛʨʘʥʠʪʘ ʧʦʨʬʠʨʦʚʠʜʥʦʛʦ ʩʪʨʦʝʥʠʷ. ʍʘʨʘʢʪʝʨʥʦ ʧʨʠʩʫʪʩʪʚʠʝ ʚ 

ʤʘʩʩʠʚʝ ʣʠʥʟʦʚʠʜʥʦ-ʦʚʘʣʴʥʦʡ ʠ ʣʝʥʪʦʯʥʦʡ ʬʦʨʤʳ ʩʢʠʘʣʠʪʦʚ ʚʤʝʱʘʶʱʠʭ 

ʤʝʪʘʤʦʨʬʠʪʦʚ ʨʘʟʤʝʨʦʤ ʦʪ 0,5 ʜʦ 4 ʢʚ.ʢʤ. 

ʂʘʢ ʠ ʚ ʉʘʨʳʜʞʘʟʩʢʦʤ ʤʘʩʩʠʚʝ, ʟʜʝʩʴ ʥʘʙʣʶʜʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ ʣʝʡʢʦʢʨʘʪʦʚʦʩʪʠ ʛʨʘʥʠʪʦʠʜʦʚ ʦʪ ʩʦʩʪʘʚʘ ʧʦʨʦʜ ʨʘʤʳ. ʋ 

ʢʦʥʪʘʢʪʦʚ ʩ ʙʦʣʝʝ ʤʝʣʘʥʦʢʨʘʪʦʚʳʤʠ ʤʝʪʘʤʦʨʬʠʪʘʤʠ (ʤʝʣʘʥʦʢʨʘʪʦʚʳʝ 

ʙʠʦʪʠʪʦʚʳʝ ʩʣʘʥʮʳ, ʘʤʬʠʙʦʣʠʪʳ) ʦʙʳʯʥʳ ʛʥʝʡʩʦʚʠʜʥʳʝ ʢʚʘʨʮʝʚʳʝ 

ʜʠʦʨʠʪʳ, ʧʦʩʪʝʧʝʥʥʦ ʩʤʝʥʷʶʱʠʝʩʷ ʛʨʘʥʦʜʠʦʨʠʪʘʤʠ. ɻʥʝʡʩʦʚʠʜʥʦ-

ʧʦʣʦʩʯʘʪʦʡ ʪʝʢʩʪʫʨʦʡ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʩʪʨʫʡʯʘʪʦʝ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʪʝʤʥʦʮʚʝʪʥʳʭ ʤʠʥʝʨʘʣʦʚ ʠ ʨʘʟʚʠʪʠʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʥʳʭ 

ʧʦʨʬʠʨʦʙʣʘʩʪʦʚ ʤʠʢʨʦʢʣʠʥʘ. ʆʥʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚʦ ʚʩʝʭ ʨʘʟʥʦʩʪʷʭ 

ʛʨʘʥʠʪʦʠʜʦʚ, ʥʦ ʧʨʝʦʙʣʘʜʘʶʱʝ ʨʘʟʚʠʪʳ ʧʦ ʥʘʠʙʦʣʝʝ ʣʝʡʢʦʢʨʘʪʦʚʳʤ ʠʭ 

ʚʘʨʠʘʥʪʘʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʛʨʘʥʠʪʘʤʠ. 

ʉʭʦʜʥʳʝ ʚʘʨʠʘʮʠʠ ʩʦʩʪʘʚʘ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʛʨʘʥʠʪʦʠʜʦʚ ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʠ ʚ ʩʝʨʠʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʤʝʣʢʠʭ ʤʘʩʩʠʚʦʚ ʚ ʭʨ.ʊʘʩʘ-ʂʝʤʠʥ ʚ ɸʢʪʶʟʩʢʦʤ ʚʳʩʪʫʧʝ ʦʩʥʦʚʘʥʠʷ 

ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ, ʦʙʲʝʜʠʥʝʥʥʳʭ ("ʉʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʠʝ...", ʪ.II, 1982) ʚ 

ʜʦʣʧʨʘʥʩʢʠʡ ʠ ʢʘʰʢʘʜʞʦʣʴʩʢʠʡ ʢʦʤʧʣʝʢʩʳ. ʇʦ ʠʤʝʶʱʠʤʩʷ ʜʘʥʥʳʤ (ʜʦ 10 

ʦʧʨʝʜʝʣʝʥʠʡ) ʨʘʜʠʦʣʦʛʠʯʝʩʢʠʡ ʚʦʟʨʘʩʪ ʵʪʠʭ ʧʦʨʦʜ ʧʦ ʩʚʠʥʝʮ-ʩʚʠʥʮʦʚʦʤʫ 

ʠʟʦʪʦʧʥʦʤʫ ʦʪʥʦʰʝʥʠʶ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 665-760 ʤʣʥ.ʣʝʪ (ʧʦʟʜʥʠʡ 

ʨʠʬʝʡ) ʠ ʙʣʠʟʦʢ ʚʨʝʤʝʥʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʥʝʡʩʦʚ ʚ ɸʢʪʶʟʩʢʦʤ ʚʳʩʪʫʧʝ 

ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʦʩʥʦʚʘʥʠʷ. ɼʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʳ ʢʦʥʬʦʨʤʥʳʝ 

ʩʦʦʪʥʦʰʝʥʠʷ ʩ ʤʝʪʘʤʦʨʬʠʪʘʤʠ ʨʘʤʳ ʠ ʟʘʚʠʩʠʤʦʩʪʴ ʠʭ ʩʦʩʪʘʚʘ ʦʪ ʩʦʩʪʘʚʘ 

ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʠʝ ʤʠʢʨʦʢʣʠʥʦʚʦʛʦ ʧʦʨʬʠʨʦʙʣʘʩʪʝʟʘ ʠ 

ʧʣʦʱʘʜʥʦʡ ʛʨʘʥʠʪʠʟʘʮʠʠ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʵʪʦʤʫ ʧʨʦʠʩʭʦʜʷʪ ʧʦʩʪʝʧʝʥʥʳʝ 
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ʧʝʨʝʭʦʜʳ ʛʥʝʡʩʦ-ʪʦʥʘʣʠʪʦʚ ʚ ʨʦʟʦʚʳʝ ʢʘʣʠʰʧʘʪʦʚʳʝ ʛʥʝʡʩʦ-ʛʨʘʥʠʪʳ ʠ 

ʘʧʣʠʪʦʚʠʜʥʳʝ ʛʨʘʥʠʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʩʢʠʘʣʠʪʳ ʪʦʥʘʣʠʪʦʚ, ʠʣʠ ʤʝʪʘʤʦʨʬʠʪʦʚ, 

ʠ ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʤʠʛʤʘʪʠʪʘʤʠ. 

ʅʝʩʢʦʣʴʢʦ ʩʚʦʝʦʙʨʘʟʥʦ ʧʦʣʦʞʝʥʠʝ ʠ ʩʪʨʦʝʥʠʝ ʂʘʨʘʜʞʠʣʛʠʥʩʢʦʛʦ 

ʤʘʩʩʠʚʘ ʦʜʥʦʠʤʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʨʠʬʝʡʩʢʠʭ ʛʨʘʥʠʪʦʠʜʦʚ ʚ ʭʨ. ʂʘʨʘʜʞʠʣʛʘ 

(ʦʪʚʝʪʚʣʝʥʠʝ ʦʪ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʂʠʨʛʠʟʩʢʦʛʦ ʭʨʝʙʪʘ). ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ 

ʵʨʦʟʠʦʥʥʦʤ ʩʨʝʟʝ ʤʘʩʩʠʚ ʠʤʝʝʪ ʚʠʜ ʦʚʘʣʘ, ʚʳʪʷʥʫʪʦʛʦ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʦʢʦʣʦ 50 ʢʤ ʧʨʠ ʰʠʨʠʥʝ ʜʦ 5 ʢʤ. ʕʪʦʪ ʤʘʩʩʠʚ 

ʠʟʫʯʘʣʩʷ ʤʥʦʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ (ʊ.ɸ.ɼʦʜʦʥʦʚʘ, ɸ.ɸ.ʂʦʥʶʢ, 

ɸ.ɸ.ʏʝʨʝʧʘʥʦʚ, ɺ.ɸ.ʅʝʚʩʢʠʡ ʠ ʜʨ.), ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʤʥʦʶ. ʈʘʩʩʤʘʪʨʠʚʘʷ 

ʩʪʨʫʢʪʫʨʥʦʝ ʧʦʣʦʞʝʥʠʝ ʤʘʩʩʠʚʘ, ʦʙʳʯʥʦ ʚʩʝ ʦʪʤʝʯʘʣʠ, ʯʪʦ ʦʥ ʣʦʢʘʣʠʟʦʚʘʥ 

ʢʦʥʬʦʨʤʥʦ ʚ ʷʜʨʝ ʩʠʥʢʣʠʥʘʤʠ, ʩʣʦʞʝʥʥʦʡ ʩʨʝʜʥʝʨʠʬʝʡʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ 

ʠ ʠʤʝʝʪ ʬʘʢʦʣʠʪʦʦʙʨʘʟʥʫʶ ʬʦʨʤʫ. ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʂʘʨʘʜʞʠʣʛʠʥʩʢʠʡ 

ʤʘʩʩʠʚ ʟʘʥʠʤʘʝʪ ʷʜʨʦ ʩʠʥʬʦʨʤʳ ʠ ʦʪʜʝʣʝʥ ʦʪ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʢʦʥʪʘʢʪʦʤ (ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ 

ʥʘʜʚʠʛʘ), ʩʦʧʨʦʚʦʞʜʘʶʱʠʤʩʷ ʚʦ ʤʥʦʛʠʭ ʤʝʩʪʘʭ ʙʣʘʩʪʦʤʠʣʦʥʠʪʘʤʠ ʟʘ ʩʯʝʪ 

ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʠ ʛʨʘʥʠʪʦʠʜʦʚ. ʊʘʢʦʡ ʚʳʚʦʜ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʠʟʤʝʥʝʥʠʝʤ 

ʚʦʟʨʘʩʪʘ, ʢʦʥʪʘʢʪʠʨʫʶʱʝʡ ʩ ʤʘʩʩʠʚʦʤ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʦʡ ʪʦʣʱʠ, ʚ 

ʢʦʪʦʨʦʡ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʠ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʜʦʠʟʫʯʝʥʠʠ ʦʙʥʘʨʫʞʝʥʳ 

ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʠʝ ʤʠʢʨʦʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʝ ʦʩʪʘʪʢʠ. ʄʝʞʜʫ ʪʝʤ 

ʛʨʘʥʠʪʦʠʜʳ ʂʘʨʘʜʞʠʣʛʠʥʩʢʦʛʦ ʤʘʩʩʠʚʘ (ʧʦ ʤʦʠʤ ʧʨʦʙʘʤ) ʫʨʘʥ-ʩʚʠʥʮʦʚʳʤ 

ʤʝʪʦʜʦʤ ʧʦ ʮʠʨʢʦʥʫ ʧʦʣʫʯʠʣʠ ʠʟʦʭʨʦʥʥʫʶ ʩʨʝʜʥʝʨʠʬʝʡʩʢʫʶ ʜʘʪʠʨʦʚʢʫ ʚ 

1105 ʤʣʥ.ʣʝʪ (ʂʠʩʝʣʝʚ ʠ ʜʨ., 1982). ɸʥʘʣʦʛʠʯʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʨʘʩʪʘ 

ʧʦʣʫʯʝʥʳ ʠ ʜʣʷ ʜʨʫʛʠʭ ʤʝʣʢʠʭ ʪʝʣ ʛʨʘʥʠʪʦʠʜʦʚ ʵʪʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʢʘʢ ʪʝʧʝʨʴ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʩ ʦʢʨʫʞʘʶʱʠʤʠ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ ʪʘʢʞʝ ʪʝʢʪʦʥʠʯʝʩʢʠ, ʠʣʠ ʩʝʢʫʱʠʝʩʷ ʦʨʜʦʚʠʢʩʢʠʤʠ 

ʛʨʘʥʠʪʦʠʜʘʤʠ. 

ɺʝʜʫʱʠʝ ʧʦʨʦʜʳ ʂʘʨʘʜʞʠʣʛʠʥʩʢʦʛʦ ʤʘʩʩʠʚʘ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʪʨʦʥʜʴʝʤʠʪʘʤʠ (ʧʣʘʛʠʦʛʨʘʥʠʪʘʤʠ), ʧʦʩʪʝʧʝʥʥʦ ʩʤʝʥʷʶʱʠʤʠʩʷ  ʚ ʨʘʟʥʦʡ 

ʩʪʝʧʝʥʠ ʢʘʣʠʰʧʘʪʠʟʠʨʦʚʘʥʥʳʤʠ ʨʘʟʥʦʩʪʷʤʠ, ʜʦʩʪʠʛʘʶʱʠʤʠ ʚ ʢʫʣʴʤʠʥʘʮʠʠ 
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ʩʦʩʪʘʚʘ ʛʨʘʥʠʪʘ. ʅʘʯʘʣʦ ʢʘʣʠʰʧʘʪʠʟʘʮʠʠ ʚʳʨʘʞʘʝʪʩʷ ʧʦʷʚʣʝʥʠʝʤ ʚ 

ʪʨʦʥʜʴʝʤʠʪʘʭ ʨʝʜʢʠʭ ʧʦʨʬʠʨʦʙʣʘʩʪʦʚ ʤʠʢʨʦʢʣʠʥʘ, ʚʢʣʶʯʘʶʱʠʭ ʨʝʣʠʢʪʳ 

ʠʥʪʝʥʩʠʚʥʦ ʩʝʨʠʮʠʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʣʘʛʠʦʢʣʘʟʘ ʠ ʭʣʦʨʠʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʙʠʦʪʠʪʘ. ʇʦʩʪʝʧʝʥʥʦ ʠ ʥʝʨʘʚʥʦʤʝʨʥʦ ʢʦʣʠʯʝʩʪʚʦ ʵʪʠʭ ʧʦʨʬʠʨʦʙʣʘʩʪʦʚ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʷʚʣʷʝʪʩʷ ʚʪʦʨʠʯʥʦʝ ʦʢʚʘʨʮʝʚʘʥʠʝ ʠ ʧʦʨʦʜʳ 

ʧʨʠʦʙʨʝʪʘʶʪ ʩʦʩʪʘʚ ʛʨʘʥʠʪʦʚ. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʨʦʟʠʦʥʥʦʤ ʩʨʝʟʝ ʪʨʦʥʜʴʝʤʠʪʳ ʩʣʘʛʘʶʪ ʮʝʥʪʨʘʣʴʥʫʶ 

ʯʘʩʪʴ ʤʘʩʩʠʚʘ, ʘ ʛʨʘʥʠʪʳ ʠʭ ʦʢʘʡʤʣʷʶʪ. ɺʩʝ ʧʦʨʦʜʳ ʤʘʩʩʠʚʘ ʚ ʨʘʟʥʦʡ 

ʩʪʝʧʝʥʠ ʢʘʪʘʢʣʘʟʠʨʦʚʘʥʳ. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʢʘʪʘʢʣʘʟ ʧʨʦʷʚʠʣʩʷ 

ʚ ʢʨʘʝʚʳʭ ʟʦʥʘʭ, ʛʜʝ ʛʨʘʥʠʪʦʠʜʳ ʥʝʨʘʚʥʦʤʝʨʥʦ-ʧʦʣʦʩʯʘʪʦ ʩʫʙʧʘʨʘʣʣʝʣʴʥʦ 

ʢʦʥʪʘʢʪʘʤ ʙʣʘʩʪʦʤʠʣʦʥʠʪʠʟʠʨʦʚʘʥʳ. ɹʣʘʩʪʦʤʠʣʦʥʠʪʳ ʨʘʩʩʣʘʥʮʦʚʘʥʳ ʠ 

ʦʙʣʘʜʘʶʪ ʧʦʣʦʩʯʘʪʦʡ, ʠʣʠ ʩʚʠʣʝʚʘʪʦʡ ʪʝʢʩʪʫʨʘʤʠ. ʂʘʪʘʢʣʘʟʫ ʧʦʜʚʝʨʛʣʠʩʴ 

ʪʘʢʞʝ ʧʦʨʬʠʨʦʙʣʘʩʪʳ ʤʠʢʨʦʢʣʠʥʘ, ʥʘʭʦʜʷʱʠʝʩʷ ʩʨʝʜʠ ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ 

ʢʚʘʨʮ-ʧʦʣʝʚʦʰʧʘʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʨʦʜʳ ʠʩʧʳʪʘʣʠ 

ʧʦʩʪʢʘʪʘʢʣʘʩʪʠʯʝʩʢʦʝ ʦʢʚʘʨʮʝʚʘʥʠʝ, ʘ ʤʝʩʪʘʤʠ ʙʠʦʪʠʪʠʟʘʮʠʶ ʠ 

ʬʣʦʁʨʠʪʠʟʘʮʠʶ, ʦʙʷʟʘʥʥʳʝ ʩʚʦʠʤ ʧʨʦʷʚʣʝʥʠʝʤ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʤ 

ʧʨʦʮʝʩʩʘʤ. 

 ʇʦ-ʚʠʜʠʤʦʤʫ, ʪʘʢʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʙʣʘʩʪʦʤʠʣʦʥʠʪʠʟʠʨʦʚʘʥʥʳʭ ʠ 

ʧʦʜʚʝʨʛʰʠʭʩʷ ʤʝʪʘʩʦʤʘʪʦʟʫ ʛʨʘʥʠʪʦʠʜʦʚ ʚʜʦʣʴ ʢʦʥʪʘʢʪʦʚ ʩ ʙʦʣʝʝ ʤʦʣʦʜʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ ʦʙʫʩʣʦʚʣʝʥʳ ʷʚʣʝʥʠʷʤʠ ʜʠʘʧʠʨʠʟʤʘ ʛʨʘʥʠʪʦʠʜʦʚ ʚ ʩʚʷʟʠ ʩ 

ʙʦʣʝʝ ʧʦʟʜʥʠʤʠ ʪʝʢʪʦʥʦ-ʪʝʨʤʘʣʴʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʠ ʨʫʙʠʜʠʡ-ʩʪʨʦʥʮʠʝʚʦʝ ʠʟʦʪʦʧʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚʦʟʨʘʩʪʘ ʥʦʚʦʦʙʨʘʟʦʚʘʥʥʦʛʦ 

ʙʠʦʪʠʪʘ (ʅʝʚʩʢʠʡ, 1967) ï 484 ʤʣʥ. ʣʝʪ (ʩʨʝʜʥʠʡ ʘʨʝʥʠʛ). 

ʇʨʠʚʝʜʝʥʥʦʝ ʚʳʰʝ ʦʧʠʩʘʥʠʝ ʨʠʬʝʡʩʢʠʭ ʛʨʘʥʠʪʦʠʜʦʚ ʦʩʥʦʚʘʥʠʷ 

ʉʨʝʜʠʥʥʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʛʦ ʠ ʉʝʚʝʨʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʛʦ ʪʝʨʨʝʡʥʦʚ ʧʦʟʚʦʣʷʝʪ 

ʘʢʮʝʥʪʠʨʦʚʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʠʭ ʛʣʘʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ, ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ. ɺʦ-ʧʝʨʚʳʭ, 

ʦʪʤʝʪʠʤ ʪʦ, ʯʪʦ ʣʦʢʘʣʠʟʘʮʠʷ ʵʪʠʭ ʤʘʩʩʠʚʦʚ ʧʨʦʠʩʭʦʜʠʣʘ ʚ ʢʦʤʧʦʟʠʪʥʦʤ 

ʘʥʩʘʤʙʣʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, 

ʚʢʣʶʯʘʷ ʠ ʦʬʠʦʣʠʪʳ ʘʢʢʨʝʪʠʨʦʚʘʥʥʦʡ ʦʢʝʘʥʠʯʝʩʢʦʡ ʢʦʨʳ ʩ 
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ʚʳʩʦʢʦʙʘʨʠʯʝʩʢʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ. ɻʨʘʥʠʪʦʦʙʨʘʟʦʚʘʥʠʝ ʥʝ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ 

ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. ʉʦʩʪʘʚ ʛʨʘʥʠʪʦʠʜʦʚ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʘʚʘ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ, ʠʟ-ʟʘ ʯʝʛʦ ʥʘ ʬʦʥʝ ʠʭ ʣʝʡʢʦʢʨʘʪʦʚʳʭ 

ʨʘʟʥʦʩʪʝʡ, ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʩ ʛʥʝʡʩʘʤʠ, ʪʝʥʝʚʳʤʠ ʣʝʡʢʦʤʠʛʤʘʪʠʪʘʤʠ ʠ 

ʩʦʜʝʨʞʘʱʠʭ ʠʭ ʩʢʠʘʣʠʪʳ, ʧʨʠʩʫʪʩʪʚʫʶʪ ʙʦʣʝʝ ʤʝʣʘʥʦʢʨʘʪʦʚʳʝ ʧʦʨʦʜʳ 

(ʜʠʦʨʠʪʳ, ʢʚʘʨʮʝʚʳʝ ʜʠʦʨʠʪʳ), ʚʤʝʱʘʝʤʳʝ ʘʤʬʠʙʦʣʠʪʘʤʠ (ʤʝʪʘʙʘʟʘʣʴʪʘʤʠ), 

ʙʠʦʪʠʪʦʚʳʤʠ ʩʣʘʥʮʘʤʠ (ʤʝʪʘʦʩʘʜʦʯʥʳʤʠ ʧʦʨʦʜʘʤʠ) ʠ ʤʠʛʤʘʪʠʪʘʤʠ ʩ 

ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʤʝʣʘʥʦʩʦʤʳ. ʉʦʩʪʘʚ ʮʚʝʪʥʳʭ ʠ (ʚ ʢʘʢʦʡ-ʪʦ ʤʝʨʝ) 

ʘʢʮʝʩʩʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʥʘʙʦʨʘ ʚʦ ʚʤʝʱʘʶʱʠʭ 

ʤʝʪʘʤʦʨʬʠʪʘʭ. ɺʩʝ ʦʪʤʝʯʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʩʪʘʚʘ ʨʠʬʝʡʩʢʠʭ 

ʛʨʘʥʠʪʦʠʜʦʚ, ʘ ʪʘʢʞʝ ʢʦʥʬʦʨʤʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʠʭ ʤʘʩʩʠʚʦʚ ʩʦ ʩʢʣʘʜʯʘʪʳʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ ʚʤʝʱʘʶʱʝʡ ʨʘʤʳ ʠ ʜʠʨʝʢʪʠʚʥʳʤʠ ʪʝʢʩʪʫʨʘʤʠ ʩʢʠʘʣʠʪʦʚ, 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʠʭ ʘʚʪʦʭʪʦʥʥʳʡ ʠ ʧʘʨʘʘʚʪʦʭʪʦʥʥʳʡ ʭʘʨʘʢʪʝʨ. ʕʪʠ ʤʘʩʩʠʚʳ 

ʩʦʚʤʝʩʪʥʦ ʩ ʚʤʝʱʘʶʱʠʤʠ ʤʝʪʘʤʦʨʬʠʪʘʤʠ ʫʯʘʩʪʚʫʶʪ ʚ ʩʪʨʦʝʥʠʠ ʛʨʘʥʠʪʦ-

ʛʥʝʡʩʦʚʳʭ ʢʫʧʦʣʦʚ, ʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʚ ʢʦʣʣʠʟʠʦʥʥʦʡ (ʧʦʩʪʘʢʢʨʝʮʠʦʥʥʦʡ) 

ʦʙʩʪʘʥʦʚʢʝ ʚ ʩʨʝʜʥʝ-ʧʦʟʜʥʝʨʠʬʝʡʩʢʦʝ ʚʨʝʤʷ. 

ʊʘʢʦʡ ʚʳʚʦʜ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʥʝʢʦʪʦʨʳʤʠ ʧʝʪʨʦʛʝʦʭʠʤʠʯʝʩʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ (ʩʤ. ʧʨʠʣʦʞ.2, ʪʘʙʣ. 3-4), ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʛʨʘʥʠʪʦʠʜʦʚ, 

ʧʦʟʚʦʣʷʶʱʠʤʠ ʦʪʥʦʩʠʪʴ ʠʭ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʛʝʥʝʪʠʯʝʩʢʦʤʫ ʪʠʧʫ, ʘ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʛʝʦʜʠʥʘʤʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ 

ʬʦʨʤʠʨʦʚʘʥʠʷ. ʇʦ ʪʘʢʦʤʫ ʥʘʠʙʦʣʝʝ ʚʘʞʥʦʤʫ ʧʘʨʘʤʝʪʨʫ, ʢʘʢ ʢʦʵʬʬʠʮʠʝʥʪ 

ʛʣʠʥʦʟʝʤʠʩʪʦʩʪʠ K=Al2O3/(CaO+Na2O=K2O) (ʚ ʤʦʣ.ʢʦʣʠʯʝʩʪʚʘʭ), 50% ʧʨʦʙ 

ʛʨʘʥʠʪʦʠʜʦʚ  ʦʪʥʦʩʷʪʩʷ ʢ ʛʨʘʥʠʪʘʤ S-ʪʠʧʘ (ʂ >1,1 (Chappel, White, 1974; 

White, Chappel, 1977), ʬʦʨʤʠʨʫʶʱʠʤʩʷ ʧʨʠ ʢʦʣʣʠʟʠʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ 

ʙʣʦʢʦʚ, 35% ʧʨʦʙ ʧʨʠʥʘʜʣʝʞʘʪ ʛʨʘʥʠʪʘʤ I-ʪʠʧʘ ʢʘʣʝʜʦʥʩʢʦʛʦ ʧʦʜʪʠʧʘ (ʂ 

=1,0-1,1), ʩʚʦʡʩʪʚʝʥʥʳʭ ʢʦʣʣʠʟʠʷʤ ʢʘʣʝʜʦʥʩʢʦʛʦ ʪʠʧʘ (Pitcher, 1983)/ ʄʘʣʘʷ 

ʯʘʩʪʴ ʧʨʦʙ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʛʨʘʥʠʪʳ, ʩʭʦʜʥʳʝ ʩ ʛʨʘʥʠʪʘʤʠ I-ʪʠʧʘ 

ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʜʫʛ (ʂ <1,0). ʇʨʠʤʝʨʥʦ ʪʘʢʠʝ ʞʝ ʚʘʨʠʘʮʠʠ ʪʠʧʦʚ ʛʨʘʥʠʪʦʠʜʦʚ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʠ ʧʦ ʦʪʥʦʰʝʥʠʷʤ (ʚ ʘʪʦʤ.ʢʦʣʠʯʝʩʪʚʘʭ) K/Na+K, Ca/Na+K, 

Na+K/Al. ɸʥʘʣʠʟ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ (ʩʤ.ʪʘʙʣ. 4  ) 
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ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʧʝʢʪʨ ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʧʦ ʛʨʘʥʠʪʘʤ ʩʨʝʜʠʥʥʦ-

ʦʢʝʘʥʠʯʝʩʢʠʭ ʭʨʝʙʪʦʚ (ORG) ʩʦʜʝʨʞʘʥʠʡ ʯʘʩʪʠ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʠ ʥʝʢʦʪʦʨʳʭ 

ʨʝʜʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʨʘʩʩʤʘʪʠʚʘʝʤʳʭ ʛʨʘʥʠʪʦʠʜʘʭ ʥʘ ʩʧʘʡʜʝʨ-ʜʠʘʛʨʘʤʤʝ 

ɼʞ.ʇʠʨʩʘ (Pearce et al.,1984) ʥʘʠʙʦʣʝʝ ʙʣʠʟʦʢ ʢ ʩʧʝʢʪʨʫ ʪʠʧʦʚʳʭ 

ʢʦʣʣʠʟʠʦʥʥʳʭ ʛʨʘʥʠʪʦʠʜʦʚ (ʨʠʩ. 10). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʦʙʣʘʜʘʶʱʠʡ ʦʙʲʝʤ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʧʝʪʨʦʭʠʤʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʠʬʝʡʩʢʠʭ ʛʨʘʥʠʪʦʠʜʦʚ ʊʷʥʴ-ʐʘʥʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʚʷʟʠ 

ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩ ʢʦʣʣʠʟʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. ʏʘʩʪʠʯʥʳʝ ʦʪʢʣʦʥʝʥʠʷ 

ʩʨʝʜʠ ʥʠʭ ʦʪ ʪʠʧʦʚʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ (ʥʘʧʨʠʤʝʨ, ʢ I-ʪʠʧʫ), ʦʯʝʚʠʜʥʦ, 

ʚʳʟʚʘʥʳ ʤʝʣʘʥʦʢʨʘʪʦʚʳʤ ʭʘʨʘʢʪʝʨʦʤ ʧʦʜʚʝʨʛʥʫʪʦʡ ʛʨʘʥʠʪʠʟʘʮʠʠ ʠ 

ʧʘʣʠʥʛʝʥʝʟʫ ʯʘʩʪʠ ʩʫʙʩʪʨʘʪʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʬʨʘʛʤʝʥʪʘʤʠ ʤʝʪʘʙʘʟʠʪʦʚ 

(ʘʤʬʠʙʦʣʠʪʳ) ʚ ʢʦʤʧʦʟʠʪʥʦʤ ʜʦʢʝʤʙʨʠʡʩʢʦʤ ʦʩʥʦʚʘʥʠʠ 

 

 

ʈʠʩ. 10.  ʉʨʘʚʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʡ ʂ2ʆ, ʨʝʜʢʠʭ ʠ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʦʩʪʘʢʢʨʝʮʠʦʥʥʳʭ 

çʩʰʠʚʘʶʱʠʭè ʛʨʘʥʠʪʦʠʜʥʳʭ ʢʦʤʧʣʝʢʩʘʭ ʦʩʥʦʚʘʥʠʷ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʪʝʨʨʝʡʥʦʚ ʊʷʥʴ-ʐʘʥʷ 

ʠ ʚ ʪʠʧʦʚʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʷʭ ʛʨʘʥʠʪʦʠʜʦʚ ʢʦʣʣʠʟʠʦʥʥʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ, ʧʦ (Pearce et 

al., 1974) 

 

ɺʝʨʪʠʢʘʣʴʥʘʷ ʰʪʨʠʭʦʚʢʘ ï ʧʦʣʝ, ʦʙʦʙʱʘʶʱʝʝ ʩʧʝʢʪʨ ʩʦʜʝʨʞʘʥʠʡ ʨʝʜʢʠʭ ʵʣʝʤʝʥʪʦʚ (ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʧʦ 

ʨʘʩʯʝʪʥʳʤ ʩʦʜʝʨʞʘʥʠʷʤ ʚ ʛʨʘʥʠʪʘʭ ʩʨʝʜʠʥʥʦ-ʦʢʝʘʥʠʯʝʩʢʠʭ ʭʨʝʙʪʦʚ (ORG) ʚ ʪʠʧʦʚʳʭ ʢʦʣʣʠʟʠʦʥʥʳʭ 

ʛʨʘʥʠʪʦʠʜʘʭ. 

 

ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʰʪʨʠʭʦʚʢʘ ï ʛʨʘʥʠʪʦʠʜʥʳʝ ʢʦʤʧʣʝʢʩʳ ʘʢʢʨʝʮʠʦʥʥʦʛʦ ʦʩʥʦʚʘʥʠʷ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ 

ʪʝʨʨʝʡʥʦʚ ʊʷʥʴ-ʐʘʥʷ: ʘ- ʩʨʝʜʥʝʨʠʬʝʡʩʢʠʡ ʢʘʣʠʰʧʘʪʠʟʠʨʦʚʘʥʥʳʭ ʧʣʘʛʠʦʛʨʘʥʠʪʦʚ ʠ ʛʨʘʥʦʜʠʦʨʠʪʦʚ 

(ʢʘʨʘʜʞʘʣʛʠʥʩʢʠʡ ʚ ʉʝʚʝʨʥʦʤ ʊʷʥʴ-ʐʘʥʝ), ʚ- ʩʨʝʜʥʝ-ʚʝʨʭʥʝʨʠʬʝʡʩʢʠʡ ʛʨʘʥʠʪʦʠʜʦʚ ʠ 

ʢʘʣʠʰʧʘʪʠʟʠʨʦʚʘʥʥʳʭ ʧʣʘʛʠʦʛʨʘʥʠʪʦʚ (ʩʘʨʳʜʞʘʟʩʢʠʡ, ʙʝʰʪʦʨʩʢʠʡ ʚ ʉʨʝʜʠʥʥʦʤ ʊʷʥʴ-ʐʘʥʝ) 
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ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʪʝʨʨʝʡʥʦʚ. ʕʪʦʡ ʞʝ ʧʨʠʯʠʥʦʡ ʤʦʛʣʘ ʙʳʪʴ ʚʳʟʚʘʥʘ ʠ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʚ ʘʩʩʦʮʠʘʮʠʠ ʘʢʮʝʩʩʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ: ʥʘʧʨʠʤʝʨ, ʚʤʝʩʪʝ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʤʠʥʝʨʘʣʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʢʘʢ ʜʣʷ S-ʪʠʧʘ, ʪʘʢ ʠ ʜʣʷ I-ʪʠʧʘ 

ʛʨʘʥʠʪʦʚ. ʆʜʥʘʢʦ, ʩʫʤʤʘ ʛʝʦʣʦʛʦ-ʩʪʨʫʢʪʫʨʥʳʭ, ʧʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʧʝʪʨʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʛʨʘʥʠʪʦʠʜʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦʙ ʠʭ ʢʦʣʣʠʟʠʦʥʥʦʤ ʧʨʦʠʩʭʦʞʜʝʥʠʠ, ʢʘʢ çʩʰʠʚʘʶʱʠʭè ʵʣʝʤʝʥʪʦʚ 

ʘʢʢʨʝʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʦʩʥʦʚʘʥʠʷ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ 

ʪʝʨʨʝʡʥʦʚ. 

 ʂʘʢ ʚʠʜʥʦ ʠʟ ʠʟʣʦʞʝʥʥʦʛʦ ʚʳʰʝ, ʜʦʢʝʤʙʨʠʡʩʢʦʝ ʤʝʪʘʤʦʨʬʠʯʝʩʢʦʝ 

ʦʩʥʦʚʘʥʠʝ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʪʝʨʨʝʡʥʦʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʦʤʧʦʟʠʪʥʳʤʠ 

ʘʥʩʘʤʙʣʷʤʠ ʘʢʢʨʝʪʠʨʦʚʘʥʥʳʭ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʨʘʟʣʠʯʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ, ʚʢʣʶʯʘʶʱʠʭ ʦʬʠʦʣʠʪʳ ʠ ʬʨʘʛʤʝʥʪʳ ʜʨʝʚʥʝʛʦ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʯʝʭʣʘ. ɸʢʢʨʝʮʠʷ ʵʪʠʭ ʢʦʤʧʣʝʢʩʦʚ ʩʦʧʨʦʚʦʞʜʘʣʘʩʴ 

ʤʝʪʘʤʦʨʬʠʟʤʦʤ, ʛʨʘʥʠʪʠʟʘʮʠʝʡ (ʦʙʨʘʟʦʚʘʥʠʝ ʧʣʘʛʠʦʛʥʝʡʩʦʚ ʠ ʛʨʘʥʠʪʦ-

ʛʥʝʡʩʦʚ) ʠ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʛʨʘʥʠʪʦʛʥʝʡʩʦʚʳʭ ʢʫʧʦʣʦʚ ʩ ʤʘʩʩʠʚʘʤʠ 

ʘʚʪʦʭʪʦʥʥʳʭ ʛʨʘʥʠʪʦʠʜʦʚ (ʥʘʧʨʠʤʝʨ, ʩʘʨʳʜʞʘʟʩʢʠʡ ʠ ʜʨ. ʛʨʘʥʠʪʦʠʜʥʳʝ 

ʢʦʤʧʣʝʢʩʳ). ɺʩʝ ʵʪʠ ʧʨʦʮʝʩʩʳ ʘʤʘʣʴʛʘʤʠʨʦʚʘʣʠ ʫʧʦʤʷʥʫʪʳʝ ʘʥʩʘʤʙʣʠ ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʟʘʚʝʨʰʠʣʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʦʢʝʤʙʨʠʡʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ 

ʦʩʥʦʚʘʥʠʷ. 

 

3.1.2.2.3  ʂʦʤʧʣʝʢʩʳ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʨʠʬʪʘ (R2-V1) 

 

ʂʘʢ ʠ ʚ ʉʨʝʜʠʥʥʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʤ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤ ʪʝʨʨʝʡʥʝ, ʚ 

ʉʝʚʝʨʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʤ ʪʘʢʞʝ ʩʦʭʨʘʥʠʣʠʩʴ ʬʨʘʛʤʝʥʪʳ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦ- 

ʨʠʬʪʦʛʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʪʦʨʳʭ, ʧʦ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʤ 

ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʠ ʠʟʦʪʦʧʥʦ-ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʢʦʥʮʝ 

ʩʨʝʜʥʝʛʦ ʨʠʬʝʷ-ʨʘʥʥʝʤ ʚʝʥʜʝ. 

 ɺ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʉʝʚʝʨʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ ʦʪʜʝʣʴʥʳʝ ʨʠʬʪʦʛʝʥʥʳʝ 

ʩʪʨʫʢʪʫʨʳ ʢʦʥʮʘ ʩʨʝʜʥʝʛʦ-ʥʘʯʘʣʘ ʧʦʟʜʥʝʛʦ ʨʠʬʝʷ 
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(çʉʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʝéè,1982) ʬʨʘʛʤʝʥʪʘʨʥʦ ʦʙʥʘʞʘʶʪʩʷ ʠʟ-ʧʦʜ 

ʚʝʨʭʥʝʚʝʥʜʩʢʦ-ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʰʝʣʴʬʘ 

ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʪʝʨʨʝʡʥʘ. ɺ ʩʚʦʝʤ ʦʩʥʦʚʘʥʠʠ ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʨʘʩʩʣʘʥʮʦʚʘʥʥʳʤʠ ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ (20-300 ʤ), ʟʘʣʝʛʘʶʱʠʤʠ ʩ ʙʦʣʴʰʠʤ 

ʨʘʟʤʳʚʦʤ ʠ ʨʘʟʥʠʮʝʡ ʚ ʤʝʪʘʤʦʨʬʠʟʤʝ ʥʘ ʤʝʪʘʤʦʨʬʠʪʘʭ 

ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʦʩʥʦʚʘʥʠʷ ʠ ʩʦʜʝʨʞʘʱʠʤʠ ʛʘʣʴʢʫ ʠ ʚʘʣʫʥʳ 

ʧʦʩʣʝʜʥʠʭ (ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʩʣʘʥʮʳ, ʛʥʝʡʩʳ, ʩʣʶʜʠʩʪʳʝ ʢʚʘʨʮʠʪʳ, 

ʘʤʬʠʙʦʣʠʪʳ). ɺʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ ʢʦʥʛʣʦʤʝʨʘʪʳ ʩʤʝʥʷʶʪʩʷ ʤʘʩʩʠʚʥʳʤʠ ʠ 

ʬʣʶʠʜʘʣʴʥʳʤʠ ʧʦʣʦʩʯʘʪʳʤʠ ʧʦʨʬʠʨʦʠʜʘʤʠ (ʧʦ ʢʚʘʨʮʝʚʳʤ ʧʦʨʬʠʨʘʤ, 

ʜʘʮʠʪʘʤ ʠ ʠʭ ʪʫʬʘʤ (ʵʢʢʫʨʛʝʥʢʦʣʴʩʢʘʷ ʪʦʣʱʘ, 300-700 ʤ). ʅʘ ʢʠʩʣʳʭ 

ʚʫʣʢʘʥʠʪʘʭ, ʘ ʤʝʩʪʘʤʠ ʠ ʥʘ ʢʦʤʧʣʝʢʩʝ ʦʩʥʦʚʘʥʠʷ ʩ ʨʘʟʤʳʚʦʤ ʠ 

ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʟʘʣʝʛʘʝʪ ʙʝʣʴʯʠʡʩʢʘʷ ʪʦʣʱʘ 

ʧʦʢʨʦʚʦʚ ʤʠʥʜʘʣʝʢʘʤʝʥʥʳʭ ʤʝʪʘʙʘʟʘʣʴʪʦʚ ʩ ʧʨʦʩʣʦʷʤʠ ʤʝʪʘʪʫʬʦʚ ʠ 

ʪʫʬʬʠʪʦʚ (ʜʦ 900 ʤ). ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʝʝ ʤʝʩʪʘʤʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʜʘʡʢʠ ʠ 

ʝʜʠʥʠʯʥʳʝ ʧʦʢʨʦʚʳ ʢʚʘʨʮʝʚʳʭ ʧʦʨʬʠʨʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʥʝʝ ʭʘʨʘʢʪʝʨʥʦ 

ʤʥʦʞʝʩʪʚʦ ʩʠʣʣʦʚʳʭ ʟʘʣʝʞʝʡ ʠ ʩʝʢʫʱʠʭ ʪʝʣ ʜʦʣʝʨʠʪʦʚ ʠ ʜʠʘʙʘʟʦʚ, 

ʧʝʨʝʭʦʜʷʱʠʭ ʚ ʧʦʢʨʦʚʳ ʤʘʥʜʝʣʴʰʪʝʡʥʦʚ. ʉ ʚʳʰʝʣʝʞʘʱʝʡ ʪʦʣʱʝʡ ʰʝʣʴʬʘ 

ʚʝʨʭʥʝʛʦ ʚʝʥʜʘ-ʥʠʞʥʝʛʦ ʧʘʣʝʦʟʦʷ ʦʩʥʦʚʥʳʝ ʚʫʣʢʘʥʠʪʳ ʠʤʝʶʪ ʩʦʛʣʘʩʥʳʡ ʠʣʠ 

ʩʢʨʳʪʳʡ  ʪʨʘʥʩʛʨʝʩʩʠʚʥʦ-ʥʝʩʦʛʣʘʩʥʳʡ ʢʦʥʪʘʢʪ, ʘ ʪʘʢʞʝ ʚ ʦʪʜʝʣʴʥʳʭ ʙʣʦʢʘʭ 

(ʥʘʧʨʠʤʝʨ, ʚ ʜʦʣʠʥʝ ʨ. ʂʘʨʘʢʫʜʞʫʨ) ʧʘʨʘʘʚʪʦʭʪʦʥʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ, 

ʚʳʨʘʞʝʥʥʳʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤʠ ʚʷʟʢʠʤʠ ʥʘʜʚʠʛʘʤʠ. 

 ɺ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʪʝʨʨʝʡʥʘ (ʊʘʣʘʩʩʢʠʡ ʨʘʡʦʥ), ʢʨʦʤʝ 

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʧʣʘʩʪʠʥʳ ʯʠʠʤʪʘʰʩʢʦʡ ʪʦʣʱʠ (ʧʦ ɺ.ɺ.ʂʠʩʝʣʝʚʫ, 1991) 

ʢʚʘʨʮʝʚʳʭ ʧʦʨʬʠʨʦʚ ʩ ʧʨʦʩʣʦʷʤʠ ʢʘʨʙʦʥʘʪʥʳʭ ʠ ʫʛʣʝʨʦʜʠʩʪʳʭ ʦʪʣʦʞʝʥʠʡ, ʘ 

ʪʘʢʞʝ ʧʦʢʨʦʚʦʚ ʤʝʪʘʙʘʟʘʣʴʪʦʚ, ʧʨʠʩʫʪʩʪʚʫʶʪ ʦʩʪʘʥʮʳ ʨʘʟʨʝʟʦʚ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʟʨʠʤʦʤ ʦʩʥʦʚʘʥʠʠ ʠ ʩ ʛʦʨʠʟʦʥʪʘʤʠ ʚʥʫʪʨʠ ʪʦʣʱʠ 

ʥʝʩʦʨʪʠʨʦʚʘʥʥʳʤʠ ʦʣʠʩʪʦʩʪʨʦʤʦʧʦʜʦʙʥʳʤʠ ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ, ʛʨʘʚʝʣʠʪʘʤʠ ʠ 

ʘʨʢʦʟʦʚʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ ʩ ʧʘʯʢʘʤʠ ʫʛʣʝʨʦʜʠʩʪʦ-ʛʣʠʥʠʩʪʳʭ ʩʣʘʥʮʝʚ ʩ 

ʧʦʟʜʥʝʨʠʬʝʡʩʢʠʤʠ ʤʠʢʨʦʬʦʩʩʠʣʠʷʤʠ (ʧʦ ʈ.ʅ.ʆʛʫʨʮʦʚʦʡ), ʢʠʩʣʳʤʠ ʪʫʬʘʤʠ 

ʠ ʪʫʬʬʠʪʘʤʠ ʩ ʩʠʣʣʘʤʠ ʢʚʘʨʮʝʚʦʛʦ ʧʦʨʬʠʨʘ ʩ ʠʟʦʪʦʧʥʦʡ ʩʚʠʥʝʮ-ʩʚʠʥʮʦʚʦʡ 
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ʜʘʪʠʨʦʚʢʦʡ ʚ 685°10 ʤʣʥ. ʣʝʪ. ɺʩʝ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʩʯʠʪʘʪʴ ʨʘʩʩʤʦʪʨʝʥʥʳʝ 

ʦʪʣʦʞʝʥʠʷ ʛʨʘʙʝʥʦʚʳʤʠ ʬʘʮʠʷʤʠ ʨʘʟʥʳʭ ʯʘʩʪʝʡ ʨʠʬʝʡʩʢʦ-ʚʝʥʜʩʢʦʛʦ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʨʠʬʪʘ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʘʢʞʝ ʧʝʪʨʦʭʠʤʠʯʝʩʢʠʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʫʣʢʘʥʠʪʦʚ (ʩʤ. ʧʨʠʣʦʞ. 2, ʪʘʙʣ. 5; ʨʠʩ.5 ), ʘ 

ʪʘʢʞʝ  ʧʝʪʨʦʭʠʤʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʦʙʣʦʤʦʯʥʳʭ ʧʦʨʦʜ (ʩʤ. ʨʠʩ. 6 ). 

 

3.1.2.2.4 ʂʦʤʧʣʝʢʩʳ ʧʘʩʩʠʚʥʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʢʨʘʠʥʳ ï ʦʪʣʦʞʝʥʠʷ  

ʰʝʣʴʬʘ, ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʩʢʣʦʥʘ ʠ ʧʦʜʥʦʞʴʷ (V2-O1) 

 

ʐʝʣʴʬʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʨʘʥʥʝʛʦ ʧʘʣʝʦʟʦʷ ʬʨʘʛʤʝʥʪʘʨʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʚʩʝʛʦ ʉʝʚʝʨʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʛʦ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʪʝʨʨʝʡʥʘ 

ʠ ʬʘʢʪʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʝʛʦ ʦʩʘʜʦʯʥʳʡ ʯʝʭʦʣ. ɼʦ ʥʝʜʘʚʥʝʛʦ 

ʚʨʝʤʝʥʠ ʦʥʠ ʜʘʪʠʨʦʚʘʣʠʩʴ ʨʠʬʝʝʤ ("ʉʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʝ...", ʪ.1, 1982; ʠ 

ʜʨ.), ʦʜʥʘʢʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʣʫʯʝʥʦ ʤʥʦʛʦ ʥʦʚʳʭ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʭ ʦ ʚʝʥʜ (?)-ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʦʤ (ʢʝʤʙʨʠʡʩʢʦ-

ʪʨʝʤʘʜʦʢʩʢʦʤ) ʚʨʝʤʝʥʠ ʠʭ ʥʘʢʦʧʣʝʥʠʷ (ʩʤ. ɻʣʘʚʫ 2 ). ʆʥʠ ʩʫʙʩʦʛʣʘʩʥʦ 

ʧʦʢʨʳʚʘʶʪ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʨʠʬʪʘ, ʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʥʘʜʚʠʥʫʪʳ ʥʘ ʥʠʭ, ʠʣʠ ʥʘ ʧʦʨʦʜʳ ʢʦʤʧʣʝʢʩʘ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ 

ʦʩʥʦʚʘʥʠʷ. ɺʤʝʩʪʝ ʩ ʥʠʤʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʙʱʝʤ ʦʙʨʘʟʫʶʪ 

ʘʥʪʠʬʦʨʤʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʚ ʢʦʪʦʨʳʭ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʷʜʨʘ ʠ ʘʚʪʦʭʪʦʥʥʳʝ 

ʠʣʠ ʧʘʨʘʘʚʪʦʭʪʦʥʥʳʝ ʦʩʥʦʚʘʥʠʷ ʩʠʥʬʦʨʤ. ʇʨʠ ʵʪʦʤ ʰʝʣʴʬʦʚʳʝ ʦʪʣʦʞʝʥʠʷ 

ʯʘʩʪʦ ʜʝʩʪʨʫʢʪʠʨʦʚʘʥʳ ʥʘ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʧʣʘʩʪʠʥʳ, ʥʘ ʢʦʪʦʨʳʝ ʥʘʜʚʠʥʫʪʳ 

ʠʣʠ ʧʝʨʝʤʝʞʘʶʪʩʷ ʩ ʥʠʤʠ ʯʝʰʫʠ ʜʨʫʛʠʭ ʢʦʤʧʣʝʢʩʦʚ ʙʣʠʟʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʦʬʠʦʣʠʪʦʚʳʭ ʠ ʦʩʪʨʦʚʦʜʫʞʥʳʭ (ʩʤ. ʚ ʩʣʝʜʫʶʱʠʭ ʨʘʟʜʝʣʘʭ). 

ʉʣʦʞʥʦʩʪʴ ʩʢʣʘʜʯʘʪʦʡ ʩʪʨʫʢʪʫʨʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʝʝ ʩʦʦʪʥʦʰʝʥʠʡ ʩ ʧʘʣʝʦʟʦʡʩʢʠʤʠ 

ʜʠʟʲʶʥʢʪʠʚʥʳʤʠ ʜʠʩʣʦʢʘʮʠʷʤʠ, ʥʘʯʠʥʘʷ ʩ ʦʙʜʫʢʮʠʦʥʥʳʭ ʧʦʢʨʦʚʦʚ 

ʦʬʠʦʣʠʪʦʚ. ʉʢʣʘʜʢʠ ʚ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʣʘʩʪʠʥʘʭ ʯʘʱʝ ʣʠʥʝʡʥʳ ʠ 

ʦʧʨʦʢʠʥʫʪʳ. ʆʥʠ ʩʦʧʨʷʞʝʥʳ ʩ ʦʛʨʘʥʠʯʠʚʘʶʱʠʤʠ ʵʪʠ ʧʣʘʩʪʠʥʳ ʥʘʜʚʠʛʘʤʠ, 

ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʤʠ ʧʦʩʣʝʜʫʶʱʠʤʠ ʩʢʣʘʜʯʘʪʳʤʠ ʠ ʨʘʟʨʳʚʥʳʤʠ 
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ʜʠʩʣʦʢʘʮʠʷʤʠ. ɺ ʪʝʭ ʤʝʩʪʘʭ, ʛʜʝ ʩʦʭʨʘʥʠʣʠʩʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʯʘʩʪʠ 

ʥʝʥʘʨʫʰʝʥʥʳʭ ʨʘʟʨʝʟʦʚ, ʚ ʥʠʭ ʥʘʙʣʶʜʘʶʪʩʷ ʩʪʘʙʠʣʴʥʳʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʩʦʩʪʦʷʱʠʝ (ʩʥʠʟʫ ʚʚʝʨʭ) ʠʟ ʪʝʨʨʠʛʝʥʥʦʡ ʩʚʠʪʳ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʧʝʨʝʩʣʘʠʚʘʶʱʠʤʠʩʷ ʩʝʨʠʮʠʪʦ-ʛʣʠʥʠʩʪʦ-ʢʚʘʨʮʝʚʳʤʠ, 

ʭʣʦʨʠʪʦ-ʩʝʨʠʮʠʪʦ-ʢʚʘʨʮʝʚʳʤʠ, ʫʛʣʝʨʦʜʠʩʪʦ-ʩʝʨʠʮʠʪʦ-ʛʣʠʥʠʩʪʳʤʠ 

ʩʣʘʥʮʘʤʠ, ʘʣʝʚʨʦʣʠʪʘʤʠ, ʢʚʘʨʮʝʚʳʤʠ ʠ ʦʣʠʛʦʤʠʢʪʦʚʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ, ʠ 

ʪʝʨʨʠʛʝʥʥʦ-ʩʣʘʥʮʝʚʦ-ʢʘʨʙʦʥʘʪʥʦʡ ʩʚʠʪʳ. ʆʩʥʦʚʫ ʧʦʩʣʝʜʥʝʡ ʩʦʩʪʘʚʣʷʶʪ 

ʩʣʦʠʩʪʳʝ ʠʟʚʝʩʪʥʷʢʠ, ʜʦʣʦʤʠʪʳ, ʢʘʣʴʢʘʨʝʥʠʪʳ ʠ ʢʘʣʴʮʠʣʶʣʠʪʳ, ʤʝʩʪʘʤʠ 

ʚʢʣʶʯʘʶʱʠʝ ʪʝʣʘ ʨʠʬʦʛʝʥʥʳʭ ʤʘʩʩʠʚʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʩʦʜʝʨʞʘʱʠʝ 

ʧʨʦʩʣʦʠ ʠ ʛʦʨʠʟʦʥʪʳ ʫʛʣʝʨʦʜʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ, ʠʟʚʝʩʪʢʦʚʦ-ʛʣʠʥʠʩʪʳʭ 

ʩʣʘʥʮʝʚ ʠ ʢʚʘʨʮʝʚʳʭ ʧʝʩʯʘʥʠʢʦʚ. ʆʪʤʝʯʝʥʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʘʢʠʤʠ ʪʦʣʱʘʤʠ, ʢʘʢ ʦʨʪʦʪʘʫʩʩʢʘʷ ʩʝʨʠʷ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʦ 

ʩʦʩʪʘʚʫ ʧʘʯʢʘʤʠ (ʩʚʠʪʘʤʠ), ʢʫʨʛʘʥʪʘʰʩʢʘʷ, ʪʝʨʩʙʫʪʘʢʩʢʘʷ, ʜʞʝʣʴʜʳʩʫʡʩʢʘʷ, 

ʯʘʯʦʡʩʢʘʷ, ʯʝʥʝʨʩʢʘʷ ʩʚʠʪʳ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʂʳʨʛʳʟʩʢʦʛʦ ʭʨʝʙʪʘ, 

ʩʘʨʳʙʫʣʘʢʩʢʘʷ, ʩʫʝʢʩʢʘʷ, ʜʞʠʣʫʩʫʡʩʢʘʷ, ʫʯʝʤʯʝʢʩʢʘʷ, ʪʘʣʜʳʩʫʡʩʢʘʷ, 

ʘʰʫʘʡʨʳʢʩʢʘʷ ʩʚʠʪʳ ʚ ʭʨ.ʊʝʨʩʢʝʡ ɸʣʘʪʦʦ, ʪʦʨʘʡʛʳʨʩʢʘʷ ʩʚʠʪʘ ʚ ʭʨʝʙʪʝ 

ʂʫʥʛʝʡ ɸʣʘʪʦʦ. ʄʦʱʥʦʩʪʠ ʪʝʨʨʠʛʝʥʥʦ-ʩʣʘʥʮʝʚʦʡ ʠ ʪʝʨʨʠʛʝʥʥʦ-ʩʣʘʥʮʝʚʦ-

ʢʘʨʙʦʥʘʪʥʦʡ ʯʘʩʪʝʡ ʨʘʟʨʝʟʦʚ ʧʨʠʤʝʨʥʦ ʨʘʚʥʳ ʠ ʜʦʩʪʠʛʘʶʪ 1500-2000 ʤ ʧʨʠ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʭ ʢʦʣʝʙʘʥʠʷʭ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʟʨʝʟʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʢʦʤʧʣʝʢʩʘ ʟʘʢʣʶʯʘʶʪʩʷ ʚ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʦʙʱʝʡ ʩʤʝʥʝ ʪʝʨʨʠʛʝʥʥʦ-ʛʣʠʥʠʩʪʦ-ʩʣʘʥʮʝʚʳʭ ʦʪʣʦʞʝʥʠʡ 

ʪʝʨʨʠʛʝʥʥʦ-ʩʣʘʥʮʝʚʦ-ʢʘʨʙʦʥʘʪʥʳʤʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʤʝʩʪʘʤʠ ʥʘʙʣʶʜʘʶʪʩʷ 

ʣʘʪʝʨʘʣʴʥʳʝ  ʧʝʨʝʭʦʜʳ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ ʦʙʩʫʞʜʘʝʤʳʭ ʨʘʟʨʝʟʦʚ ʦʜʥʘ ʚ 

ʜʨʫʛʫʶ ʠ ʠʟʤʝʥʝʥʠʷ ʩʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʪʠʧʘʤʠ ʧʦʨʦʜ. ʊʘʢʠʝ 

ʨʘʟʨʝʟʳ ʛʣʠʥʠʩʪʦ-ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʦʡ ʘʩʩʦʮʠʘʮʠʠ ʦʙʨʘʟʫʶʪʩʷ ʚ 

ʫʩʣʦʚʠʷʭ ʥʝʨʦʚʥʦʛʦ ʰʝʣʴʬʘ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʨʠʬʪʦʛʝʥʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, 

ʩʦʟʜʘʶʱʠʤʠ ʛʦʨʩʪ-ʛʨʘʙʝʥʦʚʳʡ ʨʝʣʴʝʬ, ʫʩʣʦʞʥʷʶʱʠʡʩʷ ʝʱʝ ʠ ʨʦʩʪʦʤ 

ʨʠʬʦʛʝʥʥʳʭ ʧʦʩʪʨʦʝʢ ʢʘʢ ʚʥʫʪʨʠ ʰʝʣʴʬʦʚʦʡ ʦʙʣʘʩʪʠ, ʪʘʢ ʠ ʙʘʨʴʝʨʥʦʛʦ ʨʠʬʘ 

(ʩʤ. ʩʣʝʜ. ʨʘʟʜʝʣ) ʥʘ ʚʥʝʰʥʝʤ ʰʝʣʴʬʝ. 
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ʅʘ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ ʨʝʣʴʝʬ ʰʝʣʴʬʘ ʫʢʘʟʳʚʘʝʪ ʪʘʢʞʝ ʰʠʨʦʢʦʝ 

ʨʘʟʚʠʪʠʝ ʜʦʣʦʤʠʪʦʚ, ʩʠʥʛʝʥʝʪʠʯʥʳʭ ʢʘʨʙʦʥʘʪʥʳʭ ʙʨʝʢʯʠʡ, ʢʘʣʴʢʘʨʝʥʠʪʦʚ, 

ʢʦʩʦʡ ʩʣʦʠʩʪʦʩʪʠ ʪʠʧʘ ʤʝʣʢʦʚʦʜʴʷ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʥʝʨʘʚʥʦʤʝʨʥʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʫʛʣʝʨʦʜʠʩʪʦʛʦ ʚʝʱʝʩʪʚʘ, ʯʘʩʪʦ ʩ ʩʠʥʛʝʥʝʪʠʯʥʳʤ ʧʠʨʠʪʦʤ, - 

ʩ ʜʨʫʛʦʡ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʤʳ ʠʤʝʝʤ ʜʝʣʦ ʩ ʧʦʢʘʟʘʪʝʣʝʤ ʟʘʩʪʦʡʥʳʭ 

ʫʩʣʦʚʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʯʘʩʪʝʡ ʙʘʩʩʝʡʥʘ. 

ɸʥʘʣʠʟ ʩʦʩʪʘʚʘ  ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʝʩʯʘʥʠʢʦʚ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ 

ʨʘʟʨʝʟʘʭ ʰʝʣʴʬʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʦʡ 

ʜʠʘʛʨʘʤʤʳ QFR (ʩʤ. ʨʠʩ.7) ʫʢʘʟʳʚʘʝʪ ʥʘ ʝʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʠʟ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʙʣʦʢʘ ʠʣʠ ʨʝʮʠʢʣʠʨʦʚʘʥʥʦʛʦ ʦʨʦʛʝʥʘ. ʇʨʠ ʵʪʦʤ ʩʦʩʪʘʚ 

ʣʠʪʠʯʝʩʢʠʭ ʦʙʣʦʤʢʦʚ (ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʩʣʘʥʮʳ, ʢʚʘʨʮʠʪʳ, ʨʝʜʢʦ ʢʠʩʣʳʝ 

ʚʫʣʢʘʥʠʪʳ) ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤ ʠʩʪʦʯʥʠʢʝ, ʚʢʣʶʯʘʶʱʝʤ 

ʢʦʤʧʣʝʢʩ ʦʩʥʦʚʘʥʠʷ ʠ, ʚʠʜʠʤʦ, ʧʦʨʦʜʳ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʨʠʬʪʘ. 

ʅʘ ʵʪʦ ʫʢʘʟʳʚʘʝʪ ʪʘʢʞʝ ʪʝʨʨʠʛʝʥʥʘʷ ʧʨʠʤʝʩʴ ʚ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜʘʭ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʦʢʘʪʘʥʥʳʤʠ ʟʝʨʥʘʤʠ ʢʚʘʨʮʘ, ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ ʠ ʫʧʦʤʷʥʫʪʳʭ 

ʚʳʰʝ ʧʦʨʦʜ. ʇʦ ʪʘʢʠʤ ʧʝʪʨʦʭʠʤʠʯʝʩʢʠʤ ʜʠʘʛʨʘʤʤʘʤ, ʢʘʢ K2O/Na2O-SiO2 ʠ 

K2O/Na2O-FeO+MgO) ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ K2O/Na2O ʭ SiO2 (ʢʦʵʬʬʠʮʠʝʥʪ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ) ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʧʝʩʯʘʥʠʢʠ ʩʭʦʜʥʳ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ 

ʧʝʩʢʘʤʠ ʪʳʣʴʥʦʛʦ ʢʨʘʷ ʧʣʠʪʳ (ʨʠʩ. 8), ʪʦ ʝʩʪʴ ʧʘʩʩʠʚʥʦʡ ʦʢʨʘʠʥʳ 

ʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʪʠʧʘ.  

ʄʝʣʢʦʚʦʜʥʳʝ ʦʪʣʦʞʝʥʠʷ ʢʘʨʙʦʥʘʪʥʳʭ ʙʘʥʦʢ ʚʥʝʰʥʝʛʦ ʰʝʣʴʬʘ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʨʠʬʦʚʳʝ ʙʘʥʢʠ ʥʘ ʶʞʥʦʤ ʚʥʝʰʥʝʤ ʰʝʣʴʬʝ ʉʝʚʝʨʦ-ʊʷʥʴ-

ʐʘʥʴʩʢʦʛʦ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ, ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ 

ʬʨʘʛʤʝʥʪʘʨʥʦ ʩʦʭʨʘʥʠʣʠʩʴ ʚ ʊʘʣʘʩʩʢʦʤ ʭʨʝʙʪʝ ʠ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ʉʫʩʘʤʳʨʩʢʦʛʦ ʭʨʝʙʪʘ. ɿʜʝʩʴ ʦʥʠ ʟʘʢʣʶʯʝʥʳ ʚ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʙʣʦʢʘʭ, 

ʥʘʜʚʠʥʫʪʳʭ ʥʘ ʦʪʣʦʞʝʥʠʷ ʨʠʬʝʡʩʢʦ-ʚʝʥʜʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʨʠʬʪʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʵʪʠ ʦʪʣʦʞʝʥʠʷ ʢʦʥʪʘʢʪʠʨʫʶʪ ʧʦ ʙʦʣʝʝ ʤʦʣʦʜʳʤ ʨʘʟʣʦʤʘʤ ʩ 

ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʨʘʟʣʠʯʥʳʭ ʜʨʫʛʠʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʠ 

ʧʨʦʨʳʚʘʶʪʩʷ ʚʝʨʭʥʝʦʨʜʦʚʠʢʩʢʠʤʠ ʠ ʩʠʣʫʨʠʡʩʢʠʤʠ ʛʨʘʥʠʪʦʠʜʘʤʠ. ʄʝʩʪʘʤʠ 

ʦʥʠ ʥʘʨʘʱʠʚʘʶʪ ʥʠʞʥʶʶ ʩʣʘʥʮʝʚʦ-ʪʝʨʨʠʛʝʥʥʫʶ ʯʘʩʪʴ ʦʧʠʩʘʥʥʦʛʦ ʚʳʰʝ 
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ʰʝʣʴʬʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʪʦ ʝʩʪʴ ʟʘʤʝʱʘʶʪ ʧʦ ʣʘʪʝʨʘʣʠ ʝʛʦ ʚʝʨʭʥʶʶ 

ʩʣʘʥʮʝʚʦ-ʢʘʨʙʦʥʘʪʥʫʶ ʯʘʩʪʴ.  

ʅʘʠʙʦʣʝʝ ʧʦʣʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʢʦʤʧʣʝʢʩ ʧʨʝʜʩʪʘʚʣʝʥ ʙʝʰʪʘʰʩʢʦʡ ʠ 

ʘʡʣʘʤʧʘʪʘʫʩʢʦʡ ʢʝʤʙʨʠʡʩʢʦ-ʦʨʜʦʚʠʢʩʢʠʤʠ ʩʚʠʪʘʤʠ, ʩʜʝʬʦʨʤʠʨʦʚʘʥʥʳʤʠ ʚ 

ʧʨʦʩʪʳʝ ʩʢʣʘʜʢʠ ʙʨʘʭʠʬʦʨʤʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ɺ ʠʭ ʩʪʨʦʝʥʠʠ ʫʯʘʩʪʚʫʶʪ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʘʩʩʠʚʥʦ-ʩʣʦʠʩʪʳʝ ʤʝʣʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ, ʠʥʦʛʜʘ 

ʤʝʣʢʦʦʙʣʦʤʦʯʥʳʝ (ʢʘʣʴʢʘʨʝʥʠʪʳ), ʦʦʣʠʪʦʚʳʝ, ʚʦʜʦʨʦʩʣʝʚʳʝ, ʦʥʢʦʣʠʪʦʚʳʝ 

ʠʟʚʝʩʪʥʷʢʠ ʠ ʜʦʣʦʤʠʪʳ (ʤʦʱʥʦʩʪʴ 500-2000 ʤ), ʤʝʩʪʘʤʠ ʩʦ ʩʪʷʞʝʥʠʷʤʠ 

ʯʝʨʥʳʭ ʢʨʝʤʥʝʡ ʠ ʚʳʢʣʠʥʠʚʘʶʱʠʤʠʩʷ ʛʦʨʠʟʦʥʪʘʤʠ ʩʠʥʛʝʥʝʪʠʯʥʳʭ 

ʢʘʨʙʦʥʘʪʥʳʭ ʙʨʝʢʯʠʡ. ʆʙʣʦʤʦʯʥʳʡ ʢʘʨʙʦʥʘʪʥʳʡ ʤʘʪʝʨʠʘʣ, ʚʠʜʠʤʦ, 

ʦʙʨʘʟʦʚʳʚʘʣ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʧʦʪʦʢʠ ʠʣʠ ʩʚʘʣʳ, ʦʢʨʫʞʘʚʰʠʝ ʦʪʜʝʣʴʥʳʝ 

ʢʘʨʙʦʥʘʪʥʳʝ ʙʘʥʢʠ. ʇʦʩʣʝʜʥʠʝ ʦʙʲʝʜʠʥʷʣʠʩʴ ʚ ʩʠʩʪʝʤʫ ʙʘʨʴʝʨʥʦʛʦ ʨʠʬʘ ʥʘ 

ʢʨʘʶ ʢʝʤʙʨʠʡʩʢʦ-ʦʨʜʦʚʠʢʩʢʦʛʦ ʰʝʣʴʬʘ. 

ʂʦʤʧʣʝʢʩ ʦʪʣʦʞʝʥʠʡ ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʦʛʦ ʩʢʣʦʥʘ ʉʝʚʝʨʦ-ʊʷʥʴ-

ʐʘʥʴʩʢʦʛʦ ʪʝʨʨʝʡʥʘ ʦʙʲʝʜʠʥʷʝʪ ʨʘʟʨʦʟʥʝʥʥʳʝ ʘʣʣʦʭʪʦʥʥʳʝ ʠ 

ʧʘʨʘʘʚʪʦʭʪʦʥʥʳʝ ʬʨʘʛʤʝʥʪʳ ʨʘʟʨʝʟʦʚ ʥʘ ʶʞʥʦʡ ʠ ʩʝʚʝʨʥʦʡ ʦʢʨʘʠʥʘʭ ʵʪʦʡ 

ʩʪʨʫʢʪʫʨʳ. ʈʘʥʴʰʝ ("ʉʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʝ...", ʪ.1, 1982; ʠ ʜʨ.) ʦʥʠ 

ʜʘʪʠʨʦʚʘʣʠʩʴ ʩʨʝʜʥʠʤ-ʧʦʟʜʥʠʤ ʨʠʬʝʝʤ, ʠʣʠ ʚʝʥʜʦʤ, ʦʜʥʘʢʦ ʩʦʙʨʘʥʥʳʝ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʝ ʦʩʪʘʪʢʠ 

(ʩʤ. ɻʣʘʚʫ 2 ) ʦʜʥʦʟʥʘʯʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʢʝʤʙʨʠʡʩʢʦ-ʨʘʥʥʝʦʨʜʦʚʠʢʩʢʦʤ 

ʚʦʟʨʘʩʪʝ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ. ʅʘ ʶʞʥʦʡ ʦʢʨʘʠʥʝ ʫʧʦʤʷʥʫʪʦʛʦ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ 

ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʘʢʠʤʠ ʩʚʠʪʘʤʠ, ʢʘʢ ʢʝʥʩʘʡʩʢʘʷ ʠ ʘʢʪʝʨʝʢʩʢʘʷ ʚ 

ʭʨ.ʀʯʢʝʣʝʪʘʫ, ʘʨʘʙʝʣʴʩʢʘʷ ʚ ʭʨ.ʉʫʝʢ, ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʭʨ.ʊʝʨʩʢʝʡ 

ɸʣʘʪʦʦ, ʠ, ʦʯʝʚʠʜʥʦ, ʥʝʢʦʪʦʨʳʝ ʨʘʟʨʝʟʳ ʦʨʜʦʚʠʢʘ ʚ ʩʝʚʝʨʥʦʤ ʇʨʠʩʦʥʢʫʣʴʝ. 

ʕʪʠ ʪʦʣʱʠ (ʚʠʜʠʤʦʡ ʤʦʱʥʦʩʪʴʶ ʜʦ 1,5 ʢʤ) ʥʘʭʦʜʷʪʩʷ ʚ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʦʪʥʦʰʝʥʠʷʭ ʩ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʜʨʫʛʠʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʩ ʦʧʠʩʘʥʥʳʤʠ ʚʳʰʝ ʦʪʣʦʞʝʥʠʷʤʠ ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʦʛʦ ʰʝʣʴʬʘ, ʢʘʢ 

ʵʪʦ ʚʠʜʥʦ ʚ ʭʨ. ʉʫʝʢ, ʛʜʝ ʘʨʘʙʝʣʴʩʢʘʷ ʩʚʠʪʘ ʟʘʢʣʶʯʝʥʘ ʚ ʩʠʥʬʦʨʤʝ, 

ʩʫʙʩʦʛʣʘʩʥʦʡ ʩʣʦʷʤ ʧʦʜʩʪʠʣʘʶʱʠʭ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ ʰʝʣʴʬʘ (ʩʫʝʢʩʢʘʷ 

ʩʚʠʪʘ). ʕʪʦʪ ʬʘʢʪ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ 
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ʪʝʣʝʩʢʦʧʠʯʝʩʢʦʤ ʥʘʜʚʠʛʘʥʠʠ ʩʢʣʦʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʥʘ ʰʝʣʴʬʦʚʳʝ ʧʨʠ 

ʦʙʜʫʢʮʠʠ ʦʬʠʦʣʠʪʦʚ ʥʘ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪ. ʉʨʝʜʠ ʦʙʨʘʟʦʚʘʥʠʡ ʩʢʣʦʥʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʶʞʥʦʡ ʦʢʨʘʠʥʳ ʉʝʚʝʨʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʛʦ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ 

ʧʨʝʦʙʣʘʜʘʶʪ ʧʝʩʯʘʥʦ-ʘʣʝʚʨʠʪʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʩ ʬʣʠʰʝʚʳʤ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʩ 

ʧʨʦʩʣʦʷʤʠ ʫʛʣʝʨʦʜʠʩʪʦ-ʛʣʠʥʠʩʪʦ-ʢʨʝʤʥʠʩʪʳʭ ʩʣʘʥʮʝʚ (ʚ ʭʨ.ʀʯʢʝʣʝʪʘʫ). 

ʇʦʩʣʝʜʥʠʝ ʷʚʣʷʶʪʩʷ ʘʚʪʦʭʪʦʥʥʳʤʠ ʬʦʥʦʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʚ ʢʦʪʦʨʳʝ 

ʚʢʣʠʥʠʚʘʶʪʩʷ ʧʩʝʬʠʪʦ-ʧʩʘʤʤʠʪʦʚʳʝ ʘʣʣʦʭʪʦʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ 

ʘʚʪʦʢʠʥʝʪʠʯʝʩʢʠʭ ʜʝʙʨʠʩʥʳʭ ʧʦʪʦʢʦʚ. ʆʥʠ ʚʢʣʶʯʘʶʪ ʪʘʢʞʝ ʢʘʨʙʦʥʘʪʥʳʝ 

ʦʣʠʩʪʦʣʠʪʳ ʚʤʝʩʪʝ ʩ ʚʘʣʫʥʘʤʠ ʠ ʛʘʣʴʢʦʡ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʢʚʘʨʮʠʪʦʚʠʜʥʳʭ 

ʧʝʩʯʘʥʠʢʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʠʟ ʰʝʣʴʬʦʚʳʭ ʦʪʣʦʞʝʥʠʡ. ɺ 

ʭʨ.ʉʫʝʢ (ʘʨʘʙʝʣʴʩʢʘʷ ʩʚʠʪʘ) ʬʦʥʦʚʳʝ ʧʦʨʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʯʝʨʥʳʤʠ 

ʠʟʚʝʩʪʢʦʚʳʤʠ ʘʣʝʚʨʦʣʠʪʘʤʠ, ʧʨʦʩʣʦʝʥʥʳʤʠ ʛʨʫʙʳʤʠ ʢʚʘʨʮʝʚʳʤʠ 

ʧʝʩʯʘʥʠʢʘʤʠ ʘʚʪʦʢʠʥʝʪʠʯʝʩʢʠʭ ʟʝʨʥʦʚʳʭ ʧʦʪʦʢʦʚ. ɺ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʷʭ 

ʨʘʟʨʝʟʘ ʘʣʝʚʨʦʣʠʪʳ ʫʯʘʩʪʚʫʶʪ ʚ ʩʪʨʦʝʥʠʠ ʪʦʥʢʠʭ ʨʠʪʤʠʪʦʚ, ʪʝʢʩʪʫʨʘ 

ʢʦʪʦʨʳʭ ʦʙʫʩʣʦʚʣʝʥʘ ʧʦʷʚʣʝʥʠʝʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʢʦʥʪʫʨʠʪʦʚ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʩʚʝʪʣʦ-ʩʝʨʳʤʠ ʤʦʥʦʤʠʢʪʦʚʳʤʠ ʢʚʘʨʮʝʚʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ. ɺ 

ʦʧʠʩʳʚʘʝʤʳʭ ʦʪʣʦʞʝʥʠʷʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʘʢʞʝ ʦʣʠʩʪʦʣʠʪʳ ʢʚʘʨʮʠʪʦʚ, ʨʝʞʝ 

ʠʟʚʝʩʪʥʷʢʦʚ, ʢʘʢ ʠ ʫʧʦʤʠʥʘʚʰʠʝʩʷ ʚʳʰʝ, ʦʪʥʦʩʠʚʰʠʭʩʷ ʨʘʥʝʝ ʢ ʰʝʣʴʬʦʚʦʤʫ 

ʢʦʤʧʣʝʢʩʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʭʘʨʘʢʪʝʨ ʩʪʨʦʝʥʠʷ ʨʘʟʨʝʟʦʚ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ 

ʦʪʣʦʞʝʥʠʡ ʶʞʥʦʡ ʦʢʨʘʠʥʳ ʉʝʚʝʨʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʛʦ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʛʣʫʙʦʢʦʚʦʜʥʦʡ ʩʢʣʦʥʦʚʦʡ ʦʙʩʪʘʥʦʚʢʝ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ, 

ʥʘʨʫʰʘʚʰʝʡʩʷ ʘʚʪʦʢʠʥʝʪʠʯʝʩʢʠʤʠ ʟʝʨʥʦʚʳʤʠ ʠ ʛʨʷʟʝʢʘʤʝʥʥʳʤʠ ʧʦʪʦʢʘʤʠ, 

ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʚʝʨʭʥʠʭ ʯʘʩʪʝʡ ʟʦʥʘʣʴʥʦ-ʚʝʝʨʥʳʭ ʩʠʩʪʝʤ. 

ʅʘ ʩʝʚʝʨʥʦʡ ʦʢʨʘʠʥʝ ʵʪʦʛʦ ʞʝ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ ʩʢʣʦʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʯʦʥʢʝʤʠʥʩʢʦʡ (ʙʘʩʩʝʡʥ ʨ. ʏʦʥ-ʂʝʤʠʥ) ʠ ʢʦʩʢʘʨʠʥʩʢʦʡ 

(ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ɿʘʠʣʠʡʩʢʦʛʦ ʭʨʝʙʪʘ) ʪʦʣʱʘʤʠ ʢʝʤʙʨʠʷ-ʥʠʞʥʝʛʦ ʦʨʜʦʚʠʢʘ. 

ʇʝʨʚʘʷ ʠʟ ʥʠʭ ʦʙʥʘʞʘʝʪʩʷ ʚ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʣʘʩʪʠʥʘʭ, ʚʢʣʶʯʝʥʥʳʭ ʚ 

ʘʣʣʦʭʪʦʥʥʳʝ ʧʘʢʝʪʳ ʦʙʨʘʟʦʚʘʥʠʡ ʨʘʟʣʠʯʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, 

ʧʦʜʚʝʨʛʰʠʭʩʷ ʥʝʦʜʥʦʢʨʘʪʥʳʤ ʩʢʣʘʜʯʘʪʳʤ ʠ ʨʘʟʨʳʚʥʳʤ ʜʠʩʣʦʢʘʮʠʷʤ. ʂʨʦʤʝ 

ʪʦʛʦ, ʚ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʨ. ʏʦʥ-ʂʝʤʠʥ ʯʦʥʢʝʤʠʥʩʢʘʷ ʩʚʠʪʘ ʩʣʫʞʠʪ 
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ʘʚʪʦʭʪʦʥʦʤ, ʥʘ ʢʦʪʦʨʦʤ ʟʘʣʝʛʘʶʪ ʧʘʨʘʘʚʪʦʭʪʦʥʥʘʷ ʧʣʘʩʪʠʥʘ ʦʧʠʩʘʥʥʳʭ 

ʚʳʰʝ ʰʝʣʴʬʦʚʳʭ ʦʪʣʦʞʝʥʠʡ (ʪʦʨʘʡʛʳʨʩʢʘʷ ʩʚʠʪʘ), ʠʣʠ ʘʣʣʦʭʪʦʥ ʙʘʟʘʣʴʪʦʚ 

ʦʬʠʦʣʠʪʦʚʦʡ ʘʩʩʦʮʠʘʮʠʠ (ʠʯʢʝʩʫʡʩʢʘʷ ʩʚʠʪʘ). 

ʇʦʨʦʜʳ ʚʩʝʭ ʧʣʘʩʪʠʥ ʚʜʦʣʴ ʨʘʟʜʝʣʷʶʱʠʭ ʠʭ ʥʘʜʚʠʛʦʚʳʭ ʛʨʘʥʠʮ 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʣʘʩʪʦʤʠʣʦʥʠʪʠʟʠʨʦʚʘʥʳ ʠ ʧʦʜʨʦʙʣʝʥʳ. ɺ ʥʘʠʙʦʣʝʝ ʧʦʣʥʳʭ 

ʨʘʟʨʝʟʘʭ ʯʦʥʢʝʤʠʥʩʢʘʷ ʪʦʣʱʘ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʜʚʝ ʯʘʩʪʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ 

ʪʨʘʥʩʛʨʝʩʩʠʚʥʳʡ ʨʷʜ ʦʪʣʦʞʝʥʠʡ ʠ ʧʦ ʩʚʦʠʤ ʩʝʜʠʤʝʥʪʦʣʦʛʠʯʝʩʢʠʤ 

ʦʩʦʙʝʥʥʦʩʪʷʤ ʠʥʜʠʮʠʨʫʶʱʠʝ ʨʘʟʥʳʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʦʙʩʪʘʥʦʚʢʠ ʠʭ 

ʥʘʢʦʧʣʝʥʠʷ. ɺʠʜʠʤʘʷ ʥʠʞʥʷʷ ʯʘʩʪʴ ʨʘʟʨʝʟʘ, ʦʩʥʦʚʘʥʠʝ ʢʦʪʦʨʦʡ ʩʨʝʟʘʥʦ 

ʠʥʪʨʫʟʠʝʡ ʛʨʘʥʠʪʦʚ, ʩʣʦʞʝʥʘ ʨʘʟʥʦʛʘʣʝʯʥʳʤʠ ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ ʩ ʧʣʦʭʦ 

ʩʦʨʪʠʨʦʚʘʥʥʦʡ ʛʘʣʴʢʦʡ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʦʨʦʜ ʢʦʤʧʣʝʢʩʘ ʦʩʥʦʚʘʥʠʷ 

ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ ʠ ʧʨʦʩʣʦʷʤʠ ʛʨʘʚʝʣʠʪʦʚ ʠ ʢʚʘʨʮʝʚʳʭ, ʠʣʠ ʘʨʢʦʟʦʚʳʭ, 

ʧʝʩʯʘʥʠʢʦʚ (ʚʠʜʠʤʘʷ ʤʦʱʥʦʩʪʴ ʦʢʦʣʦ 150 ʤ). ʂʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʥʠʭ ʢʚʝʨʭʫ 

ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʢʦʥʛʣʦʤʝʨʘʪʳ ʩʤʝʥʷʶʪʩʷ ʨʘʟʥʦʟʝʨʥʠʩʪʳʤʠ 

ʥʝʩʦʨʪʠʨʦʚʘʥʥʳʤʠ ʤʘʩʩʠʚʥʳʤʠ, ʠʣʠ ʢʦʩʦʩʣʦʠʩʪʳʤʠ, ʘʨʢʦʟʦʚʳʤʠ ʠʣʠ 

ʢʚʘʨʮʝʚʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʛʘʣʴʢʫ ʠ ʚʘʣʫʥʳ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ 

ʧʦʨʦʜ (ʤʦʱʥʦʩʪʴ ʜʦ 350 ʤ). ʂʘʢ ʚʠʜʥʦ, ʦʪʣʦʞʝʥʠʷ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʯʦʥʢʝʤʠʥʩʢʦʡ ʩʚʠʪʳ ʥʘʢʘʧʣʠʚʘʣʠʩʴ ʚ ʥʘʟʝʤʥʳʭ ʫʩʣʦʚʠʷʭ ʩ ʨʝʟʢʦ 

ʨʘʩʯʣʝʥʝʥʥʳʤ ʨʝʣʴʝʬʦʤ ʠʩʪʦʯʥʠʢʘ ʩʥʦʩʘ ʠ ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʭ ʫʩʣʦʚʠʷʭ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʨʠʬʪʘ (ʄʘʢʘʨʳʯʝʚ, ɻʝʩʴ ʠ ʜʨ., 1984). 

ɺʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ ʢʦʥʛʣʦʤʝʨʘʪʦ-ʧʝʩʯʘʥʠʢʦʚʘʷ ʯʘʩʪʴ ʨʘʟʨʝʟʘ ʧʦʩʪʝʧʝʥʥʦ 

ʩʤʝʥʷʝʪʩʷ ʨʠʪʤʠʯʥʦ-ʛʨʘʜʘʮʠʦʥʥʳʤ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʧʝʩʯʘʥʠʢʦʚ, 

ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʛʣʠʥʠʩʪʳʭ ʩʣʘʥʮʝʚ (ʤʦʱʥʦʩʪʴ ʦʢʦʣʦ 1300 ʤ). ɺ ʚʝʨʭʥʠʭ 

ʯʘʩʪʷʭ ʛʨʘʜʘʮʠʦʥʥʳʭ ʨʠʪʤʦʚ ʚʩʪʨʝʯʘʶʪʩʷ ʧʦʜʚʦʜʥʦ-ʦʧʦʣʟʥʝʚʳʝ ʩʢʣʘʜʢʠ. 

ʈʘʟʨʝʟ ʟʘʚʝʨʰʘʝʪʩʷ ʘʣʝʚʨʦʣʠʪʦ-ʛʣʠʥʠʩʪʦ-ʩʣʘʥʮʝʚʳʤ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʩ 

ʧʨʦʩʣʦʷʤʠ ʠʟʚʝʩʪʥʷʢʦʚ. ɺ ʵʪʦʡ ʘʣʝʚʨʦʣʠʪʦ-ʩʣʘʥʮʝʚʦʡ ʧʘʯʢʝ ʚʩʪʨʝʯʘʶʪʩʷ 

ʦʣʠʩʪʦʣʠʪʳ ʫʛʣʝʨʦʜʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʰʝʣʴʬʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʜʷ ʧʦ 

ʩʝʜʠʤʝʥʪʦʣʦʛʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʠ ʣʠʪʦʣʦʛʠʠ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʦʙʩʫʞʜʘʝʤʦʛʦ ʨʘʟʨʝʟʘ, ʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʪʫʨʙʠʜʠʪʦʚ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʩʢʣʦʥʘ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʘʢʞʝ ʥʘʭʦʞʜʝʥʠʝʤ 
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ʦʜʠʥʘʢʦʚʳʭ ʬʦʨʤ ʢʝʤʙʨʠʡʩʢʦ-ʨʘʥʥʝʦʨʜʦʚʠʢʩʢʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ ʚ 

ʢʘʨʙʦʥʘʪʥʦʡ ʪʦʣʱʝ ʰʝʣʴʬʘ ʠ ʚ ʧʨʦʩʣʦʷʭ ʠʟʚʝʩʪʥʷʢʦʚ ʚ ʪʫʨʙʠʜʠʪʘʭ (ʩʤ. 

ɻʣʘʚʫ 2). ɺ ʧʨʝʜʝʣʘʭ ʧʦʣʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʯʦʥʢʝʤʠʥʩʢʦʡ ʩʚʠʪʳ 

ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʬʘʮʠʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʚ 

ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʠ ʤʦʱʥʦʩʪʠ ʧʨʦʩʣʦʝʚ ʪʦʥʢʦʦʙʣʦʤʦʯʥʳʭ ʧʦʨʦʜ ʚ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʯʪʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʪʨʘʩʩʠʨʫʝʪ ʥʘʧʨʘʚʣʝʥʠʝ 

ʧʦʛʨʫʞʝʥʠʷ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʩʢʣʦʥʘ (ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʦʨʠʝʥʪʠʨʦʚʢʝ). 

ʉʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʤ ʧʨʦʜʦʣʞʝʥʠʝʤ ʯʦʥʢʝʤʠʥʩʢʦʡ ʧʦʣʦʩʳ ʚʳʭʦʜʦʚ 

ʦʪʣʦʞʝʥʠʡ ʢʦʤʧʣʝʢʩʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʩʢʣʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʦʩʢʘʨʠʥʩʢʘʷ 

ʪʦʣʱʘ, ʢʦʪʦʨʘʷ ʦʙʥʘʞʘʝʪʩʷ ʚ ʥʝʙʦʣʴʰʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʦʢʥʘʭ ʚ ʧʦʣʝ 

ʨʘʟʚʠʪʠʷ ʩʨʝʜʥʝʦʨʜʦʚʠʢʩʢʠʭ ʦʢʨʘʠʥʥʦ-ʤʦʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʚ ʚʦʩʪʦʯʥʦʤ 

ʦʢʦʥʯʘʥʠʠ ʛʦʨʥʦʡ ʩʠʩʪʝʤʳ ɿʘʠʣʠʡʩʢʦʛʦ ʭʨʝʙʪʘ. ɺʦʩʪʦʯʥʝʝ ʚ ʛʦʨʘʭ ʏʫʰʘʥʘʡ, 

ʧʦ ʜʘʥʥʳʤ ɺ.ʂ.ʂʨʘʩʥʦʙʦʨʦʜʢʠʥʘ (1985), ʥʘ ʵʪʦʡ ʪʦʣʱʝ, ʩʤʷʪʦʡ ʚ ʥʝʙʦʣʴʰʠʝ 

ʠʟʦʢʣʠʥʘʣʴʥʳʝ ʩʢʣʘʜʢʠ, ʩ ʫʛʣʦʚʳʤ ʥʝʩʦʛʣʘʩʠʝʤ ʟʘʣʝʛʘʶʪ ʙʘʟʘʣʴʥʳʝ 

ʢʦʥʛʣʦʤʝʨʘʪʳ ʢʘʨʘʢʠʠʥʩʢʦʡ ʩʚʠʪʳ ʘʨʝʥʠʛʘ-ʩʨʝʜʥʝʛʦ ʦʨʜʦʚʠʢʘ. ʂʦʩʢʘʨʠʥʩʢʘʷ 

ʪʦʣʱʘ (ʚʠʜʠʤʘʷ ʤʦʱʥʦʩʪʴ ʦʢʦʣʦ 300 ʤ) ʩʣʦʞʝʥʘ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, 

ʨʘʟʣʠʯʥʳʤʠ ʩʣʘʥʮʘʤʠ, ʦʙʨʘʟʦʚʘʚʰʠʤʠʩʷ ʧʦ ʬʦʥʦʚʳʤ ʛʣʠʥʠʩʪʦ-ʘʣʝʚʨʠʪʦ-

ʧʝʩʯʘʥʠʩʪʳʤ ʧʦʨʦʜʘʤ, ʩʦʜʝʨʞʘʱʠʤ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʦʩʣʦʠ 

ʨʘʩʩʣʘʥʮʦʚʘʥʥʳʭ ʦʣʠʛʦʤʠʢʪʦʚʳʭ ʧʝʩʯʘʥʠʢʦʚ ʠ ʛʨʘʚʝʣʠʪʦʚ (ʦʙʨʘʟʦʚʘʥʠʷ 

ʘʚʪʦʢʠʥʝʪʠʯʝʩʢʠʭ ʠʣʠ ʟʝʨʥʦʚʳʭ ʧʦʪʦʢʦʚ). ɺ ʨʘʟʨʝʟʘʭ ʵʪʦʡ ʪʦʣʱʠ 

ʧʨʦʷʚʣʷʝʪʩʷ ʥʝʯʝʪʢʘʷ ʛʨʘʜʘʮʠʦʥʥʘʷ ʩʣʦʠʩʪʦʩʪʴ. ʄʝʩʪʘʤʠ ʚ ʥʠʭ ʚʩʪʨʝʯʘʶʪʩʷ 

ʣʠʥʟʦʚʠʜʥʳʝ ʠ ʧʨʦʩʣʦʝʧʦʜʦʙʥʳʝ ʦʣʠʩʪʦʣʠʪʳ ʢʚʘʨʮʠʪʦʚ, ʤʨʘʤʦʨʠʟʦʚʘʥʥʳʭ 

ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʜʦʣʦʤʠʪʦʚ. ʆʯʝʚʠʜʥʦ, ʦʥʠ ʧʨʦʠʩʭʦʜʷʪ ʠʟ 

ʧʘʣʝʦʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠ ʚʳʰʝʣʝʞʘʚʰʠʭ ʦʪʣʦʞʝʥʠʡ ʰʝʣʴʬʘ. 

ʉʦʩʪʘʚ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʝʩʯʘʥʠʢʦʚ ʩʢʣʦʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ 

ʉʝʚʝʨʦ-ʊʷʥʴʰʘʥʴʩʢʦʛʦ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʪʝʨʨʝʡʥʘ (ʩʤ. ʨʠʩ. 7) ʠ ʠʭ 

ʧʝʪʨʦʭʠʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ (ʩʤ. ʨʠʩ. 8) ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʨʝʦʙʣʘʜʘʥʠʝ ʩʨʝʜʠ 

ʠʩʪʦʯʥʠʢʦʚ ʵʪʠʭ ʦʩʘʜʢʦʚ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʙʣʦʢʘ ʠ ʨʝʮʠʢʣʠʨʦʚʘʥʥʦʛʦ 

ʦʨʦʛʝʥʘ, ʪʦ-ʝʩʪʴ ʠʭ ʧʨʝʜʩʪʘʚʣʷʣ ʘʢʢʨʝʮʠʦʥʥʳʡ ʢʦʤʧʣʝʢʩ ʦʩʥʦʚʘʥʠʷ 

ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ. 
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3.2 ʇʘʣʝʦʦʢʝʘʥʠʯʝʩʢʠʝ ʪʝʨʨʝʡʥʳ 

 

ʂʘʢ ʠ ʚʦ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʩʢʣʘʜʯʘʪʳʭ ʩʦʦʨʫʞʝʥʠʷʭ, ʚ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ 

ʢʘʣʝʜʦʥʠʜ ʊʷʥʴ-ʐʘʥʷ ʧʨʠʩʫʪʩʪʚʫʶʪ ʬʨʘʛʤʝʥʪʳ ʢʦʤʧʣʝʢʩʦʚ-ʠʥʜʠʢʘʪʦʨʦʚ 

ʢʦʨʳ ʦʢʝʘʥʠʯʝʩʢʦʛʦ ʪʠʧʘ, (ʩʤ. ʇʨʠʣʦʞ. 1), ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʨʘʟʥʦʡ ʤʝʨʝ 

ʜʝʟʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʠ ʘʢʢʨʝʪʠʨʦʚʘʥʥʦʡ ʦʬʠʦʣʠʪʦʚʦʡ ʘʩʩʦʮʠʘʮʠʝʡ
*
 (ʨʠʩ. 11). 

ɽʝ ʘʢʢʨʝʮʠʷ (ʠʣʠ ʘʤʘʣʴʛʘʤʘʮʠʷ) ʢ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ ʪʝʨʨʝʡʥʘʤ ʤʝʩʪʘʤʠ 

ʩʦʧʨʦʚʦʞʜʘʣʘʩʴ ʧʨʠʩʪʳʢʦʚʢʦʡ ʢ ʥʠʤ ʠ ʘʣʣʦʭʪʦʥʥʳʭ ʦʩʪʘʥʮʦʚ 

ʧʘʣʝʦʦʩʪʨʦʚʥʳʭ ʜʫʛ (ʩʤ. ʥʠʞʝ). 

ʆʬʠʦʣʠʪʳ ʦʢʝʘʥʠʯʝʩʢʦʛʦ ʪʠʧʘ ʨʘʟʚʠʚʘʣʠʩʴ ʚ ʜʚʫʭ ʦʢʝʘʥʠʯʝʩʢʠʭ 

ʙʘʩʩʝʡʥʘʭ, ʚʭʦʜʷʱʠʭ ʚ ʩʠʩʪʝʤʫ ʇʘʣʝʦʘʟʠʘʪʩʢʦʛʦ ʦʢʝʘʥʘ: ɾʘʣʘʠʨ-

ʅʘʡʤʘʥʩʢʦʤ ʠʣʠ ɾʘʣʘʠʨ-ʀʣʠʡʩʢʦʤ (ɸʚʜʝʝʚ, 1984, 1985; Mossakovskij et al., 

1993; ʠ ʜʨ.), ʦʛʨʘʥʠʯʠʚʘʚʰʠʤ ʉʝʚʝʨʦ-ʊʷʥʴ-ʐʘʥʴʩʢʠʡ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪ ʩ 

ʩʝʚʝʨʘ, ʠ ʀʰʠʤ-ʅʘʨʳʥʩʢʦʤ (ɸʚʜʝʝʚ, ʪʘʤ ʞʝ), ʦʪʜʝʣʷʚʰʠʤ ʝʛʦ ʦʪ 

ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ ʊʘʨʠʤ (ʉʨʝʜʠʥʥʦ-ʊʷʥʴ-ʐʘʥʴʩʢʠʡ ʙʣʦʢ) ʩ ʶʛʘ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʵʪʦʤʫ, ʧʨʠ ʟʘʤʳʢʘʥʠʠ ʦʢʝʘʥʠʯʝʩʢʠʭ ʙʘʩʩʝʡʥʦʚ ʘʣʣʦʭʪʦʥʳ 

ʦʙʜʫʮʠʨʫʶʱʠʭ ʦʬʠʦʣʠʪʦʚ ʧʦʢʨʳʚʘʣʠ ʉʝʚʝʨʦ-ʊʷʥʴ-ʐʘʥʴʩʢʠʡ ʠ ʉʨʝʜʠʥʥʦ-

ʊʷʥʴ-ʐʘʥʴʩʢʠʡ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʪʝʨʨʝʡʥʳ, ʬʦʨʤʠʨʫʷ ʧʨʠ ʵʪʦʤ ʜʚʘ 

ʘʣʣʦʭʪʦʥʥʳʭ ʪʝʨʨʝʡʥʘ ʧʘʣʝʦʦʢʝʘʥʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ï ɾʘʣʘʠʨ-

ʀʣʠʡʩʢʠʡ ʠ ʉʘʨʳʜʞʘʟ-ʏʘʪʢʘʣʴʩʢʠʡ.  

ɻʨʘʥʠʮʘʤʠ, ʦʪʜʝʣʷʶʱʠʤʠ ʦʬʠʦʣʠʪʦʚʳʝ ʙʣʦʢʠ ʦʪ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʦʚ, 

ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʦʧʠʩʘʥʥʳʝ ʚʳʰʝ ʩʫʪʫʨʳ, ʘ ʪʘʢʞʝ ʦʙʜʫʢʮʠʦʥʥʳʝ ʥʘʜʚʠʛʠ, 

ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʥʠʞʝ. 

                                                           
*
 ʇʦ ʵʪʠʤ ʧʨʠʯʠʥʘʤ ʧʨʘʢʪʠʯʝʩʢʠ ʥʠ ʦʜʥʘ ʠʟ ʚʳʜʝʣʷʚʰʠʭʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʩʚʠʪ (çʉʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʝéè, ʪ.1, 1982; çɻʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ éè, 1982 

ʠ ʜʨ.), ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʚʫʣʢʘʥʦʛʝʥʥʫʶ ʯʘʩʪʴ ʦʬʠʦʣʠʪʦʚʦʡ ʘʩʩʦʮʠʘʮʠʠ, ʥʝ 

ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ ʪʘʢʦʚʦʡ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʝʜʠʥʠʮʝʡ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ 

ʥʠʞʥʝʡ ʠ ʚʝʨʭʥʝʡ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʛʨʘʥʠʮ, ʠʣʠ, ʚʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ, ʦʜʥʦʡ 

ʠʟ ʥʠʭ. ʆʜʥʘʢʦ ʜʣʷ ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʷ ʩ ʜʨʫʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʚ ʵʪʦʡ 

ʨʘʙʦʪʝ ʫʩʣʦʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘʟʚʘʥʠʷ ʫʧʦʤʷʥʫʪʳʭ ʪʦʣʱ. 
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3.2.1 ɾʘʣʘʠʨ-ʀʣʠʡʩʢʠʡ ʧʘʣʝʦʦʢʝʘʥʠʯʝʩʢʠʡ ʘʣʣʦʭʪʦʥʥʳʡ 

ʪʝʨʨʝʡʥ (ɭ-O1tr ): ʛʨʘʥʠʮʳ, ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʠ 

ʩʪʨʫʢʪʫʨʘ 

 

ʆʬʠʦʣʠʪʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʦʢʝʘʥʠʯʝʩʢʫʶ ʢʦʨʫ ɾʘʣʘʠʨ-ʀʣʠʡʩʢʦʛʦ 

ʙʘʩʩʝʡʥʘ, ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʘʣʣʦʭʪʦʥʥʳʭ ʧʣʘʩʪʠʥʘʭ ʠ ʙʣʦʢʘʭ, ʦʙʜʫʮʠʨʦʚʘʥʥʳʭ 

ʥʘ ʩʝʚʝʨʥʳʡ (ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʦʨʜʠʥʘʪʘʭ) ʧʘʩʩʠʚʥʳʡ ʢʨʘʡ ʉʝʚʝʨʦ-ʊʷʥʴ-

ʐʘʥʴʩʢʦʛʦ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʩʬʦʨʤʠʨʦʚʘʚʰʠʭ 

ʘʣʣʦʭʪʦʥʥʳʡ ʪʝʨʨʝʡʥ, ʧʨʝʪʝʨʧʝʚʰʠʡ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʝʟʠʥʪʝʛʨʘʮʠʶ 

ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʠʤʠ ʠ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʨʘʟʣʦʤʘʤʠ ʠ ʯʘʩʪʠʯʥʦ 

ʧʦʛʣʦʱʝʥʥʳʡ ʧʘʣʝʦʟʦʡʩʢʠʤʠ ʛʨʘʥʠʪʦʠʜʥʳʤʠ ʠʥʪʨʫʟʠʚʘʤʠ. ʅʘʠʙʦʣʝʝ 

ʢʨʫʧʥʳʡ ʬʨʘʛʤʝʥʪ ʦʬʠʦʣʠʪʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʪʝʨʨʝʡʥʘ, ʧʦ ʜʘʥʥʳʤ 

ɸ.ɺ.ɸʚʜʝʝʚʘ (1984) ʠ ɺ.ʂ.ʂʨʘʩʥʦʙʦʨʦʜʢʠʥʘ (1985), ʥʘʭʦʜʠʪʩʷ ʚ ʛʦʨʘʭ 
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ʉʘʨʳʪʘʫ (ʩʠʩʪʝʤʘ ɿʘʠʣʠʡʩʢʦʛʦ ʭʨʝʙʪʘ). ɼʘʥʥʳʤʠ ʛʣʫʙʠʥʥʦʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ (ʂʨʘʩʥʦʙʦʨʦʜʢʠʥ, ʪʘʤ ʞʝ) ʜʣʷ ʥʝʛʦ, ʢʘʢ ʠ ʜʣʷ ʥʝʢʦʪʦʨʳʭ 

ʜʨʫʛʠʭ ʬʨʘʛʤʝʥʪʦʚ ʦʬʠʦʣʠʪʦʚ ʚ ʵʪʦʤ ʨʘʡʦʥʝ, ʜʦʢʘʟʘʥʦ ʘʣʣʦʭʪʦʥʥʦʝ 

ʟʘʣʝʛʘʥʠʝ. ɺ ʜʚʫʭ ʤʝʩʪʘʭ ʦʥʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ʙʫʨʝʥʠʝʤ (ɸʚʜʝʝʚ, 1984). ʂʨʦʤʝ 

ʪʦʛʦ, ʉʘʨʳʪʘʫʩʩʢʠʡ ʦʩʪʘʥʝʮ ʦʬʠʦʣʠʪʦʚ, ʧʦ ʜʘʥʥʳʤ ɺ.ʂ.ʂʨʘʩʥʦʙʦʨʦʜʢʠʥʘ, 

ʥʘʜʚʠʥʫʪ ʥʘ ʛʥʝʡʩʦʚʳʡ ʢʦʤʧʣʝʢʩ ʦʩʥʦʚʘʥʠʷ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ, ʘ ʚ ʜʨʫʛʠʭ 

ʤʝʩʪʘʭ ʦʬʠʦʣʠʪʳ ʰʘʨʴʠʨʦʚʘʥʳ ʥʘ ʩʣʘʥʮʝʚʦ-ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʝ 

ʦʪʣʦʞʝʥʠʷ ʝʛʦ ʰʝʣʴʬʘ (ʢʦʩʢʘʨʠʥʩʢʘʷ ʩʚʠʪʘ ʢʝʤʙʨʠʷ). ɺʨʝʤʷ ʦʙʜʫʢʮʠʠ 

ʦʬʠʦʣʠʪʦʚ ʥʘ ʧʘʩʩʠʚʥʫʶ ʦʢʨʘʠʥʫ, ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʧʨʝʜʘʨʝʥʠʛʩʢʦʝ (ʠʣʠ 

ʧʨʝʜʧʦʟʜʥʝʘʨʝʥʠʛʩʢʦʝ?) ʧʦʩʢʦʣʴʢʫ ʧʦ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʚʦʟʨʘʩʪ 

ʚʫʣʢʘʥʠʪʦʚ ʘʢʩʫʡʩʢʦʡ ʩʚʠʪʳ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʝʤʙʨʠʶ, ʢʨʝʤʥʠʩʪʳʭ ʦʪʣʦʞʝʥʠʡ 

ʞʳʣʳʩʧʘʡʩʢʦʡ ʩʚʠʪʳ - ʪʨʝʤʘʜʦʢʫ, ʘ ʦʙʣʦʤʢʠ ʵʪʠʭ ʧʦʨʦʜ ʩʦʚʤʝʩʪʥʦ ʩ 

ʜʝʙʨʠʩʦʤ ʠʟ ʤʝʪʘʤʦʨʬʠʯʝʩʢʦʛʦ  ʦʩʥʦʚʘʥʠʷ ʠ ʰʝʣʴʬʘ ʥʘʭʦʜʷʪʩʷ ʫʞʝ ʚʤʝʩʪʝ ʚ 

ʚʝʨʭʥʝʘʨʝʥʠʛʩʢʦ-ʣʣʘʥʚʠʨʥʩʢʦʡ ʢʘʨʘʢʠʠʥʩʢʦʡ ʩʚʠʪʝ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ 

ʥʝʦʘʚʪʦʭʪʦʥ (ɸʚʜʝʝʚ, ʂʦʚʘʣʝʚ, 1989). 

ʅʘʠʙʦʣʝʝ ʧʦʣʥʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʨʘʟʨʝʟ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʦʬʠʦʣʠʪʦʚʦʡ 

ʘʩʩʦʮʠʘʮʠʠ ʚ ʩʘʨʳʪʘʫʩʩʢʦʤ ʬʨʘʛʤʝʥʪʝ ʠʤʝʝʪ ʦʪʯʝʪʣʠʚʦʝ ʯʝʪʳʨʝʭʯʣʝʥʥʦʝ 

ʩʪʨʦʝʥʠʝ ʧʨʠ ʙʣʠʟʚʝʨʪʠʢʘʣʴʥʦʤ ʩʦʚʨʝʤʝʥʥʦʤ ʟʘʣʝʛʘʥʠʠ ʧʦʣʦʩʯʘʪʦʩʪʠ, ʘ 

ʚʚʝʨʭʫ ʝʛʦ - ʠ ʩʣʦʠʩʪʦʩʪʠ. ʉ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ʥʘ ʶʛʦ-ʟʘʧʘʜ (ʩʥʠʟʫ ʚʚʝʨʭ) ʟʜʝʩʴ 

ʦʙʥʘʞʘʶʪʩʷ: 1) ʚ ʦʩʥʦʚʘʥʠʠ - ʩʝʨʧʝʥʪʠʥʠʪʳ ʧʦ ʜʫʥʠʪʘʤ, ʛʘʨʮʙʫʨʛʠʪʘʤ, 

ʚʝʨʣʠʪʘʤ (ʯʝʨʝʜʫʶʪʩʷ ʩ ʧʠʨʦʢʩʝʥʠʪʘʤʠ ʚ ʚʠʜʝ ʧʣʘʩʪʦʚ ʨʘʟʥʦʡ ʤʦʱʥʦʩʪʠ 

(300-500 ʤ); ʚ ʧʦʜʦʰʚʝ ʧʦʢʨʦʚʘ ʠ ʯʘʩʪʠʯʥʦ ʚʳʰʝ ʝʝ ʩʝʨʧʝʥʪʠʥʠʪʳ 

ʥʝʨʘʚʥʦʤʝʨʥʦ ʠʥʪʝʥʩʠʚʥʦ ʨʘʩʩʣʘʥʮʦʚʘʥʳ, ʤʠʣʦʥʠʪʠʟʠʨʦʚʘʥʳ, 

ʙʫʜʠʥʠʨʦʚʘʥʳ, ʢʘʨʙʦʥʘʪʠʟʠʨʦʚʘʥʳ, ʣʠʩʪʚʝʥʠʪʠʟʠʨʦʚʘʥʳ, ʦʣʠʚʠʥ ʠ 

ʨʦʤʙʠʯʝʩʢʠʡ ʧʠʨʦʢʩʝʥ ʥʘʮʝʣʦ ʟʘʤʝʱʝʥʳ ʰʧʠʥʝʣʴʶ, ʢʘʨʙʦʥʘʪʦʤ, ʫʨʘʣʠʪʦʤ, 

ʘʢʪʠʥʦʣʠʪʦʤ, ʭʣʦʨʠʪʦʤ, ʛʨʦʩʩʫʣʷʨʦʤ; 2) ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ ʫʣʴʪʨʘʤʘʬʠʪʳ 

ʩʤʝʥʷʶʪʩʷ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʤʠ ʧʦʣʦʩʯʘʪʳʤʠ ʛʘʙʙʨʦʠʜʘʤʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʨʦʢʪʦʣʠʪʳ, ʦʣʠʚʠʥʦʚʳʝ ʥʦʨʠʪʳ, ʢʣʠʥʦʧʠʨʦʢʩʝʥʦʚʦʝ 

ʧʝʛʤʘʪʦʠʜʥʳʝ ʛʘʙʙʨʦ (500-700 ʤ); 3) ʛʘʙʙʨʦʠʜʳ ʩʝʢʫʪʩʷ ʜʘʡʢʘʤʠ ʛʘʙʙʨʦ-

ʜʠʘʙʘʟʦʚ ʠ ʜʠʘʙʘʟʦʚ (ʜʦ 500 ʤ), ʧʝʨʝʭʦʜʷʱʠʭ ʚ ʛʦʨʠʟʦʥʪ (ʩʠʣʣ) ʧʷʪʥʠʩʪʳʭ 
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ʛʘʙʙʨʦ-ʜʠʘʙʘʟʦʚ (ʜʦ 500 ʤ), ʘ ʚʳʰʝ ʚ ʩʣʦʡ ʧʘʨʘʣʣʝʣʴʥʳʭ ʜʠʘʙʘʟʦʚʳʭ ʜʘʝʢ (ʜʦ 

500 ʤ); 4) ʩ ʜʘʡʢʘʤʠ ʩʚʷʟʘʥ ʩʣʦʡ ʧʠʣʣʦʫ-ʣʘʚ ʤʠʥʜʘʣʝʢʘʤʝʥʥʳʭ 

ʤʠʢʨʦʧʦʨʬʠʨʦʚʳʭ ʙʘʟʘʣʴʪʦʚ, ʘʬʠʨʦʚʳʭ ʩʧʠʣʠʪʦʚ (ʘʢʩʘʡʩʢʘʷ ʪʦʣʱʘ, ʜʦ 1 ʢʤ). 

ɺ ʚʫʣʢʘʥʠʪʘʭ ʥʘ ʜʨʫʛʠʭ ʫʯʘʩʪʢʘʭ ʵʪʦʛʦ ʨʘʡʦʥʘ ʩʦʜʝʨʞʘʪʩʷ ʧʨʦʩʣʦʠ 

ʢʨʝʤʥʠʩʪʳʭ ʘʣʝʚʨʠʪʠʩʪʳʭ ʪʫʬʦʚ ʠ ʪʫʬʬʠʪʦʚ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ ʠ 

ʵʜʘʬʦʛʝʥʥʳʭ ʚʫʣʢʘʥʦʤʠʢʪʦʚʳʭ ʧʝʩʯʘʥʠʢʦʚ, ʘ ʨʘʟʨʝʟ ʟʘʚʝʨʰʘʝʪʩʷ ʪʦʣʱʝʡ 

ʬʪʘʥʠʪʦʚ-ʩʧʦʥʛʦʣʠʪʦʚ (ʞʳʣʳʩʧʘʡʩʢʘʷ ʩʚʠʪʘ, ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʤʝʪʨʦʚ). 

ɺʫʣʢʘʥʦʤʠʢʪʦʚʳʝ ʵʜʘʬʦʛʝʥʥʳʝ ʧʝʩʯʘʥʠʢʠ ʩʦʩʪʦʷʪ ʠʟ ʦʙʣʦʤʢʦʚ ʙʘʟʘʣʴʪʦʚ, 

ʧʣʘʛʠʦʢʣʘʟʘ ʠ, ʨʝʜʢʦ, ʢʚʘʨʮʘ, ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʭ ʭʣʦʨʠʪʦʚʳʤ ʮʝʤʝʥʪʦʤ. 

ɿʘʧʘʜʥʝʝ ʠ ʚʦʩʪʦʯʥʝʝ ʦʧʠʩʘʥʥʦʛʦ ʩʘʨʳʪʘʫʩʩʢʦʛʦ ʦʩʪʘʥʮʘ ʦʬʠʦʣʠʪʦʚʦʡ 

ʘʩʩʦʮʠʘʮʠʠ ʚʦ ʤʥʦʛʠʭ ʤʝʩʪʘʭ ʚʩʪʨʝʯʘʶʪʩʷ ʘʣʣʦʭʪʦʭʪʦʥʥʳʝ ʬʨʘʛʤʝʥʪʳ 

ʨʘʟʣʠʯʥʳʭ ʝʝ ʩʣʦʝʚ. ʕʪʦ ʪʘʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʘʢ ʠʟʚʝʩʪʥʘʷ ʘʱʠʩʫʡʩʢʘʷ ʩʚʠʪʘ 

ʙʘʟʘʣʴʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʫʧʦʤʷʥʫʪʦʡ ʚʳʰʝ ʘʢʩʘʡʩʢʦʡ ʪʦʣʱʝ, ʘ ʪʘʢʞʝ 

ʛʘʙʙʨʦ-ʫʣʴʪʨʘʤʘʬʠʪʦʚʳʝ ʧʦʨʦʜʳ ʯʫ-ʙʘʣʭʘʰʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʚ ʏʫ-ʀʣʠʡʩʢʠʭ 

ʛʦʨʘʭ). 

ɺ ʵʪʦʪ ʞʝ ʦʨʝʦʣ ʘʣʣʦʭʪʦʥʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʦʬʠʦʣʠʪʦʚʦʡ ʘʩʩʦʮʠʘʮʠʠ 

ʦʢʝʘʥʠʯʝʩʢʦʛʦ ʪʠʧʘ, ʧʝʨʝʤʝʱʝʥʥʦʡ ʠʟ ʩʫʪʫʨʳ ɾʘʣʘʠʨ-ʀʣʠʡʩʢʦʛʦ 

ʦʢʝʘʥʠʯʝʩʢʦʛʦ ʙʘʩʩʝʡʥʘ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʪʥʦʩʷʪʩʷ ʠ ʝʝ ʚʳʭʦʜʳ ʚ ʜʦʣʠʥʝ 

ʨ.ʏʦʥ-ʂʝʤʠʥ (ʥʘ ʶʞʥʦʤ ʩʢʣʦʥʝ ɿʘʠʣʠʡʩʢʦʛʦ ʭʨʝʙʪʘ ʠ ʩʝʚʝʨʥʦʤ ʩʢʣʦʥʝ 

ʭʨ.ʂʫʥʛʝʡ ɸʣʘʪʦʦ). ɿʜʝʩʴ ʦʥʠ ʧʨʦʜʦʣʞʘʶʪ ʮʝʧʦʯʢʫ ʦʬʠʦʣʠʪʦʚʳʭ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʦʩʪʘʥʮʦʚ, ʟʘʢʣʠʥʝʥʥʳʭ ʚ ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʠ 

ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʨʘʟʣʦʤʘʭ, ʚʭʦʜʷʱʠʭ ʚ ʏʠʣʠʢʦ-ʂʝʤʠʥʩʢʫʶ ʩʠʩʪʝʤʫ 

ʨʘʟʣʦʤʦʚ ʟʘʧʘʜ-ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ. ɺ ʝʝ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ 

ʩʝʛʤʝʥʪʝ ʨʘʩʧʦʣʦʞʝʥʳ ʠ ʦʧʠʩʘʥʥʳʝ ʚʳʰʝ ʉʘʨʳʪʘʫʩʩʢʠʡ ʠ ʜʨʫʛʠʝ 

ʦʬʠʦʣʠʪʦʚʳʝ ʙʣʦʢʠ. 

ɿʜʝʩʴ ʚ ʜʦʣʠʥʝ ʨ. ʏʦʥ-ʂʝʤʠʥ ʦʬʠʦʣʠʪʦʚʳʡ ʨʘʟʨʝʟ ʯʘʱʝ ʚʩʝʛʦ ʨʘʩʯʣʝʥʝʥ 

ʫʧʦʤʷʥʫʪʳʤʠ ʨʘʟʣʦʤʘʤʠ ʥʘ ʦʪʜʝʣʴʥʳʝ ʣʠʥʟʦʚʠʜʥʳʝ ʙʣʦʢʠ (ʜʫʧʣʝʢʩʳ) 

ʰʠʨʠʥʦʡ ʜʦ ʦʜʥʦʛʦ ʢʠʣʦʤʝʪʨʘ ʧʨʠ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʜʦ ʥʝʩʢʦʣʴʢʠʭ 

ʢʠʣʦʤʝʪʨʦʚ. ɺ ʥʠʭ ʟʘʢʣʶʯʝʥʳ ʠʣʠ ʩʨʝʜʥʝ-ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʝ ʤʘʩʩʠʚʥʳʝ ʠ 

ʧʦʣʦʩʯʘʪʳʝ ʛʘʙʙʨʦʠʜʳ, ʚʢʣʶʯʘʶʱʠʝ ʤʝʣʢʠʝ ʪʝʣʘ ʧʠʨʦʢʩʝʥʠʪʦʚ ʠ 
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ʩʝʨʧʝʥʪʠʥʠʪʦʚ, ʠʣʠ ʟʝʣʝʥʦʢʘʤʝʥʥʦ-ʠʟʤʝʥʝʥʥʳʝ ʤʘʩʩʠʚʥʳʝ ʠ ʰʘʨʦʚʳʝ ʣʘʚʳ 

ʙʘʟʘʣʴʪʦʚ ʩ ʣʠʥʟʘʤʠ ʢʨʝʤʥʝʡ ʠ, ʨʝʜʢʦ, ʠʟʚʝʩʪʥʷʢʦʚ (ʠʯʢʝʩʫʡʩʢʘʷ ʠ 

ʢʫʨʩʘʡʩʢʘʷ ʩʚʠʪʳ). ɺ ʫʧʦʤʷʥʫʪʳʭ ʜʫʧʣʝʢʩʘʭ ʙʘʟʘʣʴʪʳ ʯʘʱʝ ʚʩʝʛʦ 

ʠʥʪʝʥʩʠʚʥʦ ʙʣʘʩʪʦʤʠʣʦʥʠʪʠʟʠʨʦʚʘʥʳ ʠ ʧʨʝʚʨʘʱʝʥʳ ʚ ʟʝʣʝʥʳʝ ʩʣʘʥʮʳ. 

ɻʘʙʙʨʦʠʜʳ ʪʘʢʞʝ ʩʦʜʝʨʞʘʪ ʟʦʥʳ ʙʣʘʩʪʦʤʠʣʦʥʠʪʠʟʘʮʠʠ. ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ 

ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʛʘʙʙʨʦ ʠ ʚʫʣʢʘʥʠʪʘʤʠ ʟʜʝʩʴ ʦʪʩʫʪʩʪʚʫʶʪ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʚ 

ʥʝʢʦʪʦʨʳʭ ʤʝʩʪʘʭ ʚ ʛʘʙʙʨʦ ʧʨʠʩʫʪʩʪʚʫʶʪ ʬʨʘʛʤʝʥʪʳ ʜʠʘʙʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ 

"ʜʘʡʢʘ ʚ ʜʘʡʢʝ", ʠʣʠ ʨʘʩʩʝʷʥʥʳʝ ʤʘʣʦʤʦʱʥʳʝ (0,5 - 1 ʤ) ʜʘʡʢʠ ʪʦʛʦ ʞʝ 

ʩʦʩʪʘʚʘ (ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʨʝʢ ɼʞʘʷ ʠ ʏʦʥ-ʂʦʡʩʫ), ʦʯʝʚʠʜʥʦ, ʷʚʣʷʶʱʠʝʩʷ 

ʢʦʨʥʷʤʠ ʣʘʚʦʚʳʭ ʧʦʢʨʦʚʦʚ. 

ʐʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʫʧʦʤʷʥʫʪʳʭ ʚʳʰʝ ʤʦʣʦʜʳʭ ʨʘʟʨʳʚʦʚ, ʦʨʜʦʚʠʢʩʢʠʭ ʠ 

ʩʠʣʫʨʠʡʩʢʠʭ ʛʨʘʥʠʪʦʠʜʦʚ ʩʦʟʜʘʶʪ ʙʦʣʴʰʠʝ ʟʘʪʨʫʜʥʝʥʠʷ ʚ ʨʘʩʰʠʬʨʦʚʢʝ 

ʩʦʦʪʥʦʰʝʥʠʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʬʠʦʣʠʪʦʚ ʩ ʧʨʠʩʫʪʩʪʚʫʶʱʠʤʠ ʚ 

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʦʜʥʦʚʦʟʨʘʩʪʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʧʘʩʩʠʚʥʦʡ ʦʢʨʘʠʥʳ 

ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ (ʯʦʥʢʝʤʠʥʩʢʘʷ ʠ ʪʦʨʘʡʛʳʨʩʢʘʷ ʩʚʠʪʳ). ʆʜʥʘʢʦ ʥʘ 

ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪʢʘʭ ʠʭ ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ. ʊʘʢ ʥʘ ʣʝʚʦʤ ʙʝʨʝʛʫ ʨ.ʏʦʥ-ʂʝʤʠʥ, 

ʚ ʚʝʨʭʦʚʴʷʭ ʝʝ ʧʨʠʪʦʢʘ ʨʫʯ.ʊʦʨʘʡʛʳʨ, ʩʦʭʨʘʥʠʣʦʩʴ ʜʚʘ ʧʦʣʦʩʦʚʠʜʥʳʭ 

ʬʨʘʛʤʝʥʪʘ ʘʣʣʦʭʪʦʥʥʦʡ ʧʣʘʩʪʠʥʳ ʦʬʠʦʣʠʪʦʚ (ʨʠʩ. 12  ). ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʩʠʥʬʦʨʤʳ, ʨʘʟʜʝʣʝʥʥʳʝ ʘʥʪʠʬʦʨʤʦʡ, ʩʣʦʞʝʥʥʦʡ ʩʣʘʥʮʝʚʦ- 

ʢʘʨʙʦʥʘʪʥʦʡ ʪʦʨʘʡʛʳʨʩʢʦʡ ʩʚʠʪʦʡ ʰʝʣʴʬʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʉʝʚʝʨʦ-

ʊʷʥʴʰʘʥʴʩʢʦʛʦ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ, ʢʦʪʦʨʘʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʘʨʘʘʚʪʦʭʪʦʥʥʦ 

ʟʘʣʝʛʘʝʪ ʥʘ ʯʦʥʢʝʤʠʥʩʢʦʡ ʩʚʠʪʝ ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ 

ʩʢʣʦʥʘ. ʇʨʠ ʵʪʦʤ ʠ ʘʥʪʠʬʦʨʤʘ, ʠ ʩʠʥʬʦʨʤʘ ʦʩʣʦʞʥʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ 

ʦʧʨʦʢʠʥʫʪʳʤʠ ʥʘ ʟʘʧʘʜ-ʩʝʚʝʨʦ-ʟʘʧʘʜ ʩʢʣʘʜʢʘʤʠ, ʦʩʠ ʢʦʪʦʨʳʭ 

ʩʫʙʧʘʨʘʣʣʝʣʴʥʳ ʥʘʢʣʦʥʫ ʧʦʚʝʨʭʥʦʩʪʠ ʰʘʨʴʷʞʘ (30-70
ʦ
). ʉʝʚʝʨʥʘʷ ʩʠʥʬʦʨʤʘ 

ʰʠʨʠʥʦʡ ʜʦ 0,5 ʢʤ ʩʣʦʞʝʥʘ ʣʠʰʴ ʦʩʥʦʚʥʳʤʠ ʚʫʣʢʘʥʠʪʘʤʠ ʠʯʢʝʩʫʡʩʢʦʡ 

ʩʚʠʪʳ. ʆʪ ʶʞʥʦʡ ʩʠʥʬʦʨʤʳ ʩʦʭʨʘʥʠʣʩʷ ʪʦʣʴʢʦ ʧʨʦʪʷʞʝʥʥʳʡ ʦʩʪʘʥʝʮ 

ʩʝʚʝʨʥʦʛʦ ʢʨʳʣʘ. ʇʨʠ ʵʪʦʤ ʦʥʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʚʫʤʷ ʘʣʣʦʭʪʦʥʥʳʤʠ 

ʧʣʘʩʪʠʥʘʤʠ: ʥʠʞʥʷʷ ʠʟ ʥʠʭ ʤʦʱʥʦʩʪʴʶ ʜʦ 150-200 ʤ ʩʣʦʞʝʥʘ 

ʤʝʪʘʙʘʟʘʣʴʪʘʤʠ, ʘ ʚʝʨʭʥʷʷ - ʛʘʙʙʨʦʠʜʘʤʠ. 
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ɺ ʦʙʝʠʭ ʩʠʥʬʦʨʤʘʭ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʝʜʠʥʳʡ ʧʦʢʨʦʚ, ʩʤʷʪʳʡ ʚ ʩʢʣʘʜʢʠ, 

ʙʘʟʘʣʴʪʳ ʥʘ ʚʩʶ ʤʦʱʥʦʩʪʴ ʙʣʘʩʪʦʤʠʣʦʥʠʪʠʟʠʨʦʚʘʥʳ ʠ ʧʨʝʚʨʘʱʝʥʳ ʚ 

ʟʝʣʝʥʳʝ ʜʠʥʘʤʦʩʣʘʥʮʳ. ʄʨʘʤʦʨʠʟʦʚʘʥʥʳʝ ʠʟʚʝʩʪʥʷʢʠ ʪʦʨʘʡʛʳʨʩʢʦʡ ʩʚʠʪʳ 

ʧʦʜʚʝʨʛʣʠʩʴ ʠʟʦʢʣʠʥʘʣʴʥʦʡ ʩʢʣʘʜʯʘʪʦʩʪʠ ʤʝʪʘʤʦʨʬʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ. 

ʇʦʨʦʜʳ, ʩʣʘʛʘʶʱʠʝ ʶʞʥʫʶ ʩʠʥʬʦʨʤʫ ʠ ʯʘʩʪʠʯʥʦ ʢʘʨʙʦʥʘʪʥʳʝ 

ʦʪʣʦʞʝʥʠʷ ʘʥʪʠʬʦʨʤʳ, ʠʥʪʨʫʜʠʨʫʶʪʩʷ ʧʨʝʜʩʨʝʜʥʝʘʨʝʥʠʛʩʢʠʤʠ 

ʛʨʘʥʠʪʦʠʜʘʤʠ ʜʦʣʦʥʘʪʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʢʦʪʦʨʳʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ 

"ʟʘʧʝʯʘʪʳʚʘʶʪ" ʦʙʜʫʢʮʠʶ ʦʬʠʦʣʠʪʦʚ ʥʘ ʧʘʩʩʠʚʥʫʶ ʦʢʨʘʠʥʫ. 

ɽʱʝ ʦʜʠʥ ʚʘʨʠʘʥʪ ʩʦʦʪʥʦʰʝʥʠʡ ʦʬʠʦʣʠʪʦʚ ʩ ʦʪʣʦʞʝʥʠʷʤʠ ʧʘʩʩʠʚʥʦʡ 

ʦʢʨʘʠʥʳ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʨ.ʏʦʥ-ʂʝʤʠʥ, ʚ ʤʝʞʜʫʨʝʯʴʝ 

ʏʝʪʳʥʜʳ-ʀʯʢʝʩʫ. ɿʜʝʩʴ ʙʘʟʘʣʴʪʳ ʠʯʢʝʩʫʡʩʢʦʡ ʩʚʠʪʳ ʘʣʣʦʭʪʦʥʥʦ ʥʘʣʝʛʘʶʪ 

ʥʘ ʪʝʨʨʠʛʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʯʦʥʢʝʤʠʥʩʢʦʡ ʩʚʠʪʳ. ʇʦʩʣʝʜʥʠʝ ʠʥʪʝʥʩʠʚʥʦ 

ʨʘʩʩʣʘʥʮʦʚʘʥʳ, ʘ ʙʘʟʘʣʴʪʳ ʥʘ ʙʦʣʴʰʫʶ ʤʦʱʥʦʩʪʴ (ʜʦ 1,5 ʢʤ) ʧʨʝʦʙʨʘʟʦʚʘʥʳ 

ʚ ʟʝʣʝʥʳʝ ʜʠʥʘʤʦʩʣʘʥʮʳ, ʚ ʢʦʪʦʨʳʭ ʚʩʪʨʝʯʘʶʪʩʷ ʣʠʥʟʦʚʠʜʥʳʝ ʦʩʪʘʥʮʳ 

ʤʘʩʩʠʚʥʳʭ ʟʝʣʝʥʦʢʘʤʝʥʥʦ-ʠʟʤʝʥʝʥʥʳʭ ʙʘʟʘʣʴʪʦʚ. 

ɺ ɿʘʠʣʠʡʩʢʦʤ ʭʨʝʙʪʝ ʛʘʙʙʨʦ-ʫʣʴʪʨʘʤʘʬʠʪʳ ʚ ʚʠʜʝ ʦʩʪʘʥʮʦʚ ʢʨʦʚʣʠ ʠ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʢʩʝʥʦʣʠʪʦʚ ʨʘʟʤʝʨʦʤ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʢʚ. ʤʝʪʨʦʚ ʜʦ 

ʥʝʩʢʦʣʴʢʠʭ ʢʚ. ʢʠʣʦʤʝʪʨʦʚ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʧʨʠʩʫʪʩʪʚʫʶʪ ʩʨʝʜʠ ʙʦʣʴʰʠʭ 

ʧʦʣʝʡ ʚʝʨʭʥʝʦʨʜʦʚʠʢʩʢʠʭ ʛʨʘʥʠʪʦʠʜʦʚ. ʋʣʴʪʨʘʤʘʬʠʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʩʝʨʧʝʥʪʠʥʠʪʘʤʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʫʩʪʘʥʦʚʣʝʥʳ ʫʯʘʩʪʢʠ ʩ ʥʦʚʦʦʙʨʘʟʦʚʘʥʥʳʤ 

ʦʣʠʚʠʥʦʤ ʠ ʧʠʨʦʢʩʝʥʦʤ (ʷʚʣʝʥʠʷ ʜʝʛʠʜʨʘʪʘʮʠʠ ʩʝʨʧʝʥʪʠʥʘ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʛʨʘʥʠʪʦʠʜʥʦʡ ʤʘʛʤʳ). ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʦ ʤʘʩʩʠʚʥʳʤ ʠ ʨʘʩʩʣʘʥʮʦʚʘʥʥʳʤ 

ʩʝʨʧʝʥʪʠʥʠʪʘʤ ʤʝʩʪʘʤʠ ʦʙʨʘʟʫʶʪʩʷ ʪʘʣʴʢʦʚʳʝ, ʪʘʣʴʢ-ʭʣʦʨʠʪʦʚʳʝ ʩʣʘʥʮʳ ʠ 

ʘʢʪʠʥʦʣʠʪʠʪʳ. ʇʦ ʪʨʝʱʠʥʘʤ ʚ ʩʝʨʧʝʥʪʠʥʠʪʘʭ ʯʘʩʪʦ ʨʘʟʚʠʚʘʝʪʩʷ 

ʦʩʣʶʜʝʥʝʥʠʝ, ʯʪʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʪʘʢʞʝ ʦʙʫʩʣʦʚʣʝʥʦ ʚʣʠʷʥʠʝʤ ʛʨʘʥʠʪʦʠʜʦʚ. 

ʄʝʩʪʘʤʠ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʧʦʩʪʝʧʝʥʥʳʝ ʧʝʨʝʭʦʜʳ ʫʣʴʪʨʘʤʘʬʠʪʦʚ ʚ 

ʛʘʙʙʨʦ ʯʝʨʝʟ ʧʠʨʦʢʩʝʥʠʟʠʨʦʚʘʥʥʳʝ ʩʝʨʧʝʥʪʠʥʠʪʳ ʠ ʧʠʨʦʢʩʝʥʠʪʳ. ʆʩʪʘʥʮʳ 

ʛʘʙʙʨʦ ʩʨʝʜʠ ʛʨʘʥʠʪʦʠʜʦʚ ʜʦʩʪʠʛʘʶʪ ʨʘʟʤʝʨʦʚ 15 ʢʤ
2
 (ʥʘʧʨʠʤʝʨ, ʪ.ʥ. 

ɸʢʩʫʡʩʢʠʡ ʤʘʩʩʠʚ ʚ ɿʘʠʣʠʡʩʢʦʤ ʭʨʝʙʪʝ). ɼʣʷ ʵʪʠʭ ʧʦʨʦʜ ʭʘʨʘʢʪʝʨʥʳ ʨʝʟʢʦ 

ʪʘʢʩʠʪʦʚʳʝ ʪʝʢʩʪʫʨʳ, ʯʘʩʪʘʷ ʩʤʝʥʘ ʟʝʨʥʠʩʪʦʩʪʠ, ʙʣʘʩʪʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ. 
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ʉʨʝʜʠ ʥʠʭ ʧʦ ʩʦʩʪʘʚʫ ʚʳʜʝʣʷʶʪʩʷ ʥʦʨʤʘʣʴʥʳʝ ʠ ʦʣʠʚʠʥʦʚʳʝ (ʦʣʠʚʠʥʦʚʳʝ 

ʥʦʨʠʪʳ, ʦʣʠʚʠʥʦʚʳʝ ʛʘʙʙʨʦ-ʥʦʨʠʪʳ, ʪʨʦʢʪʦʣʠʪʳ) ʨʘʟʥʦʩʪʠ ʩ ʧʦʩʪʝʧʝʥʥʳʤʠ 

ʚʟʘʠʤʦʧʝʨʝʭʦʜʘʤʠ. ɺ ʥʝʢʦʪʦʨʳʭ ʦʩʪʘʥʮʘʭ ʦʣʠʚʠʥʦʚʳʝ ʥʦʨʠʪʳ ʥʘʩʪʦʣʴʢʦ 

ʤʝʣʘʥʦʢʨʘʪʦʚʳ, ʯʪʦ ʧʨʠʙʣʠʞʘʶʪʩʷ ʧʦ ʩʦʩʪʘʚʫ ʢ ʧʝʨʠʜʦʪʠʪʘʤ. ʆʪʜʝʣʴʥʳʝ 

ʫʯʘʩʪʢʠ ʢʨʫʧʥʳʭ ʦʩʪʘʥʮʦʚ (ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʚʙʣʠʟʠ ʢʦʥʪʘʢʪʦʚ ʩ 

ʛʨʘʥʠʪʦʠʜʘʤʠ), ʘ ʪʘʢʞʝ ʤʝʣʢʠʝ ʢʩʝʥʦʣʠʪʳ ʩʣʦʞʝʥʳ ʛʘʙʙʨʦ-ʘʤʬʠʙʦʣʠʪʘʤʠ. ɺ 

ʥʠʭ ʧʠʨʦʢʩʝʥ ʧʦʯʪʠ ʥʘʮʝʣʦ ʫʨʘʣʠʪʠʟʠʨʦʚʘʥ, ʧʣʘʛʠʦʢʣʘʟ ʚ ʦʪʣʠʯʠʝ ʦʪ 

3- 
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ʪʠʧʦʚʦʛʦ ʜʣʷ ʛʘʙʙʨʦ ʙʦʣʝʝ ʢʠʩʣʳʡ (ʚʤʝʩʪʦ ʘʥʦʨʪʠʪʘ-ʣʘʙʨʘʜʦʨʘ N 60-70 

ʘʥʜʝʟʠʥ N 40-50), ʧʦʷʚʣʷʝʪʩʷ ʙʠʦʪʠʪ. ʕʪʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʦʙʷʟʘʥʳ ʚʣʠʷʥʠʶ 

ʛʨʘʥʠʪʦʠʜʥʦʡ ʤʘʛʤʳ ʠ ʧʨʠʚʦʜʷʪ ʢ ʪʦʤʫ, ʯʪʦ ʛʘʙʙʨʦ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʜʠʦʨʠʪʳ 

ʠ ʢʚʘʨʮʝʚʳʝ ʜʠʦʨʠʪʳ, ʠʣʠ ʚ ʤʦʥʮʦʛʘʙʙʨʦ ʠ ʤʦʥʮʦʜʠʦʨʠʪʳ. 

ɸʥʘʣʠʟ ʧʝʪʨʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʙʘʟʘʣʴʪʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 

ʦʬʠʦʣʠʪʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʨʝʟʫʣʴʪʘʪʠʚʥʳʭ ʚ ʦʪʥʦʰʝʥʠʠ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠʥʪʝʨʧʨʝʪʘʮʠʡ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ (ʇʨʠʣʦʞʝʥʠʝ 2, ʪʘʙʣ 6-7;  

ʨʠʩ. 13 ) ʦʙ ʠʭ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʪʦʣʝʠʪʦʚʦʡ ʩʝʨʠʠ. ʊʘʢʠʝ ʠʥʬʦʨʤʘʪʠʚʥʳʝ 

ʜʠʘʛʨʘʤʤʳ, ʢʘʢ Ti-Cr, Zr/Y-Zr, (Ti/100)-Zr-(Yx3), (Ti/100)-Zr-(Sr/2), TiO2-

(Y/Nb), TiO2-K2O, Cr-Y, ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʨʝʦʙʣʘʜʘʶʱʝʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʪʠʭ 

ʙʘʟʘʣʴʪʦʚ ʚ ʩʨʝʜʠʥʥʦ-ʦʢʝʘʥʠʯʝʩʢʦʤ ʭʨʝʙʪʝ. ʅʝʙʦʣʴʰʘʷ ʯʘʩʪʴ ʠʭ ʤʦʛʣʘ 

ʦʙʨʘʟʦʚʘʪʴʩʷ ʠ ʚʦ ʚʥʫʪʨʠʧʣʠʪʥʦʡ ʦʙʩʪʘʥʦʚʢʝ, ʚʦʟʤʦʞʥʦ, ʥʘ ʦʢʝʘʥʠʯʝʩʢʠʭ 

ʦʩʪʨʦʚʘʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʝʪʨʦʭʠʤʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ 

ʦʢʝʘʥʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʙʘʟʘʣʴʪʦʚ ʦʬʠʦʣʠʪʦʚʦʡ ʘʩʩʦʮʠʘʮʠʠ, ʦʙʜʫʮʠʨʦʚʘʥʥʦʡ 

ʠʟ ɾʘʣʘʠʨ-ʀʣʠʡʩʢʦʛʦ ʙʘʩʩʝʡʥʘ (ʩʫʪʫʨʳ) ʥʘ ʉʝʚʝʨʦ-ʊʷʥʴ-ʐʘʥʴʩʢʠʡ 

ʤʠʢʨʦʢʦʥʪʠʥʝʥʪ ʠ ʦʙʨʘʟʦʚʘʚʰʝʡ ʘʣʣʦʭʪʦʥʥʳʡ ʧʘʣʝʦʦʢʝʘʥʠʯʝʩʢʠʡ ʪʝʨʨʝʡʥ. 

 

3.2.2 ʏʘʪʢʘʣʴʩʢʦ-ʉʘʨʳʜʞʘʟʩʢʠʡ ʦʩʪʨʦʚʦʜʫʞʥʦ-

ʧʘʣʝʦʦʢʝʘʥʠʯʝʩʢʠʡ ʘʣʣʦʭʪʦʥʥʳʡ ʪʝʨʨʝʡʥ (ɭ-O2): ʛʨʘʥʠʮʳ, 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ, ʩʪʨʫʢʪʫʨʘ 

 

ʕʪʦʪ ʪʝʨʨʝʡʥ ʦʙʨʘʟʦʚʘʣʩʷ ʧʨʠ ʟʘʢʨʳʪʠʠ ʀʰʠʤ-ʅʘʨʳʥʩʢʦʛʦ ʦʢʝʘʥʠʯʝʩʢʦʛʦ 

ʙʘʩʩʝʡʥʘ ʠ, ʢʘʢ ʙʫʜʝʪ ʧʦʢʘʟʘʥʦ ʥʠʞʝ, ʦʙʜʫʢʮʠʠ ʥʘ ʉʨʝʜʠʥʥʦ-ʊʷʥʴ-ʐʘʥʴʩʢʠʡ 

ʤʠʢʨʦʢʦʥʪʠʥʝʥʪ ʩʠʣʴʥʦ ʥʘʨʫʰʝʥʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʦʬʠʦʣʠʪʦʚ ʠʟ 

ʘʢʢʨʝʮʠʦʥʥʦʛʦ ʢʣʠʥʘ, ʘ ʪʘʢʞʝ ʚʫʣʢʘʥʠʪʦʚ ʨʘʟʥʳʭ ʯʘʩʪʝʡ ʵʥʩʠʘʣʠʯʝʩʢʦʡ 

ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ. ɻʨʘʥʠʮʘʤʠ ʪʝʨʨʝʡʥʘ ʷʚʣʷʶʪʩʷ ʦʧʠʩʘʥʥʘʷ ʚʳʰʝ ʩʫʪʫʨʘ 

ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʦʛʦ ʀʰʠʤ-ʅʘʨʳʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ (ʣʠʥʠʷ ʅʠʢʦʣʘʝʚʘ) ʩ ʩʝʚʝʨʘ 

ʠ ɸʪʙʘʰʠ-ʀʥʳʣʴʯʝʢʩʢʠʡ ʨʘʟʣʦʤ (ʩ ʶʛʘ), ʥʘʩʣʝʜʫʶʱʠʡ ʩʨʝʜʥʝ-

ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʫʶ ʩʫʪʫʨʫ ʊʫʨʢʝʩʪʘʥʩʢʦʛʦ ʧʘʣʝʦʦʢʝʘʥʘ. ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ 
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ʪʝʨʨʝʡʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʰʘʨʴʷʞʥʳʤ ʦʩʥʦʚʘʥʠʝʤ ʦʙʜʫʢʮʠʦʥʥʦʛʦ ʧʦʢʨʦʚʘ 

ʦʬʠʦʣʠʪʦʚ ʥʘ ʉʨʝʜʠʥʥʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʤ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʝ. ɺʩʝ ʵʪʠ ʛʨʘʥʠʮʳ, 
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ʢʘʢ ʠ ʩʘʤ ʧʦʢʨʦʚ, ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʜʠʩʧʝʨʛʠʨʦʚʘʥʳ ʠ ʟʘʪʫʰʝʚʘʥʳ 

ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʠʤʠ ʠ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʜʚʠʞʝʥʠʷʤʠ, ʠʣʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʟʘʢʨʳʪʳ ʩʨʝʜʥʝ-ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʠʤʠ ʠ ʢʘʡʥʦʟʦʡʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. 

 ʆʩʪʘʥʮʳ ʦʬʠʦʣʠʪʦʚʦʡ ʘʩʩʦʮʠʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʦʢʝʘʥʠʯʝʩʢʫʶ 

ʢʦʨʫ ʀʰʠʤ-ʅʘʨʳʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ, ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʚ 

ʘʣʣʦʭʪʦʥʥʦʤ ʟʘʣʝʛʘʥʠʠ ʦʙʥʘʞʘʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʉʨʝʜʠʥʥʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʛʦ 

ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʪʝʨʨʝʡʥʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʤ ʜʘʥʥʳʤ 

(ɺ.ʀ.ʂʥʘʫʬ ʠ ʜʨ.), ʦʥʠ ʪʨʘʩʩʠʨʫʶʪʩʷ ʠ ʧʦʜ ʜʨʫʛʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʧʦ-

ʚʠʜʠʤʦʤʫ,  ʨʘʩʩʝʢʘʷ ʠʭ ʤʝʩʪʘʤʠ ʚ ʚʠʜʝ ʧʨʦʪʨʫʟʠʡ. 

 ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʦʬʠʦʣʠʪʳ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʩʢʣʦʥʝ 

ʌʝʨʛʘʥʩʢʦʛʦ ʭʨʝʙʪʘ, ʚ ʭʨʝʙʪʘʭ ʏʘʘʨʪʘʰ ʠ ʏʘʪʢʘʣʴʩʢʦʤ. ɿʜʝʩʴ ʢ ʥʠʤ 

ʦʪʥʦʩʷʪʩʷ ʤʝʣʢʠʝ ʧʨʦʪʨʫʟʠʠ ʩʝʨʧʝʥʪʠʥʠʪʦʚ ʠ ʪʝʣʘ ʤʦʥʦʤʠʢʪʦʚʦʛʦ 

ʩʝʨʧʝʥʪʠʥʠʪʦʚʦʛʦ ʤʝʣʘʥʞʘ, ʤʝʩʪʘʤʠ ʥʝʙʦʣʴʰʠʝ ʪʝʢʪʦʥʠʟʠʨʦʚʘʥʥʳʝ 

ʬʨʘʛʤʝʥʪʳ ʧʦʣʦʩʯʘʪʳʭ ʘʤʬʠʙʦʣʠʟʠʨʦʚʘʥʥʳʭ ʛʘʙʙʨʦ, ʘ ʧʨʝʦʙʣʘʜʘʶʪ 

ʤʝʪʘʙʘʟʘʣʴʪʦʚʳʝ ʪʦʣʱʠ (ʢʘʨʘʪʝʨʝʢʩʢʘʷ ʚ ʏʘʪʢʘʣʴʩʢʦʤ ʠ ʢʦʥʛʫʨʪʦʙʠʥʩʢʘʷ ʚ 

ʌʝʨʛʘʥʩʢʦʤ ʭʨʝʙʪʘʭ). ʆʥʠ ʜʝʟʠʥʪʝʛʨʠʨʦʚʘʥʳ ʥʘ ʨʘʟʥʳʭ ʨʘʟʤʝʨʦʚ 

ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʧʣʘʩʪʠʥʳ. ɺʥʫʪʨʠ ʧʦʩʣʝʜʥʠʭ ʚʦ ʤʥʦʛʠʭ ʤʝʩʪʘʭ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʬʨʘʛʤʝʥʪʳ ʘʥʪʠʬʦʨʤʥʳʭ ʠ ʩʠʥʬʦʨʤʥʳʭ ʩʪʨʫʢʪʫʨ, ʘ ʪʦʣʱʠ ʯʘʩʪʦ ʩʤʷʪʳ ʚ 

ʦʧʨʦʢʠʥʫʪʳʝ ʩʢʣʘʜʢʠ. ɺ ʚʠʜʠʤʳʭ ʥʠʞʥʠʭ ʯʘʩʪʷʭ ʠʭ ʨʘʟʨʝʟʦʚ (ʚʠʜʠʤʘʷ 

ʤʦʱʥʦʩʪʴ ʦʪ 150 ʜʦ 1500ʤ) ʧʨʝʦʙʣʘʜʘʶʪ ʘʧʦʚʫʣʢʘʥʠʯʝʩʢʠʝ ʟʝʣʝʥʳʝ 

ʜʠʥʘʤʦʩʣʘʥʮʳ (ʘʣʴʙʠʪ-ʘʢʪʠʥʦʣʠʪʦʚʳʝ, ʵʧʠʜʦʪ-ʭʣʦʨʠʪʦʚʳʝ), ʚʢʣʶʯʘʶʱʠʝ 

ʨʝʣʠʢʪʳ ʣʘʚ ʟʝʣʝʥʦʢʘʤʝʥʥʦ-ʠʟʤʝʥʝʥʥʳʭ ʙʘʟʘʣʴʪʦʚ ʠ ʠʭ ʪʫʬʦʚ ʩ ʧʨʦʩʣʦʷʤʠ 

ʤʠʢʨʦʢʚʘʨʮʠʪʦʚ (ʧʦ ʢʨʝʤʥʠʩʪʳʤ ʧʦʨʦʜʘʤ) ʠ ʠʟʚʝʩʪʥʷʢʦʚ ʩ ʭʠʦʣʠʪʘʤʠ 

ʢʝʤʙʨʠʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ (ʚ ʢʦʥʛʫʨʪʦʙʠʥʩʢʦʡ ʪʦʣʱʝ, ʧʦ ʥʝʦʧʫʙʣʠʢʦʚʘʥʥʳʤ 

ʜʘʥʥʳʤ ʉ.ɽ.ʍʨʠʩʪʦʚʘ). 

 ʅʠʞʥʷʷ ʟʝʣʝʥʦʩʣʘʥʮʝʚʘʷ ʯʘʩʪʴ ʢʘʨʘʪʝʨʝʢʩʢʦʡ ʪʦʣʱʠ ʚ ʏʘʪʢʘʣʴʩʢʦʤ 

ʭʨʝʙʪʝ ʧʦʩʪʝʧʝʥʥʦ ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ ʩʤʝʥʷʝʪʩʷ ʧʘʯʢʘʤʠ ʪʫʬʦʧʝʩʯʘʥʠʢʦʚ, 

ʜʠʩʪʘʣʴʥʳʭ ʪʫʨʙʠʜʠʪʦʚ ʩ ʦʙʨʘʪʥʦʡ ʛʨʘʜʘʮʠʦʥʥʦʡ ʩʣʦʠʩʪʦʩʪʴʶ (ɽ.ʍʨʠʩʪʦʚ ʠ 

ʜʨ., 1999) ʠ ʩ ʛʦʨʠʟʦʥʪʘʤʠ ʧʦʜʫʰʝʯʥʳʭ ʠ ʪʨʫʙʦʚʳʭ ʙʘʟʘʣʴʪʦʚ ʠ ʠʭ ʪʫʬʦʚ. 

ɺʠʜʠʤʘʷ ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʨʘʟʨʝʟʘ ʟʘʚʝʨʰʘʝʪʩʷ ʪʦʥʢʠʤ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ 
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ʨʘʟʣʠʯʥʳʭ ʢʨʝʤʥʝʡ, ʛʣʠʥʠʩʪʦ-ʢʨʝʤʥʠʩʪʳʭ ʩʣʘʥʮʝʚ ʩ ʧʨʦʩʣʦʷʤʠ ʘʣʝʚʨʦʣʠʪʦʚ 

ʠ ʧʦʢʨʦʚʦʚ ʙʘʟʘʣʴʪʦʚ. ɺ ʧʨʦʩʣʦʷʭ ʢʨʝʤʥʠʩʪʳʭ ʘʣʝʚʨʦʣʠʪʦʚ ɽ.ɺ.ʍʨʠʩʪʦʚʳʤ ʠ 

ʜʨ. (1999) ʦʙʥʘʨʫʞʝʥʳ ʦʩʪʘʪʢʠ ʢʦʥʦʜʦʥʪʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʘʨʝʥʠʛʘ-ʥʘʯʘʣʘ 

ʩʨʝʜʥʝʛʦ ʦʨʜʦʚʠʢʘ. 

 ʇʝʪʨʦʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʝʪʘʙʘʟʘʣʴʪʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʦʬʠʦʣʠʪʦʚʦʡ ʘʩʩʦʮʠʘʮʠʠ, ʦʪʨʘʞʝʥʥʳʝ ʥʘ ʜʠʘʛʨʘʤʤʘʭ SiO2 ï FeO*/MgO TiO2 

ï K2O (ʩʤ. ʧʨʠʣʦʞ. 2, ʪʘʙʣ.6-7; ʨʠʩ. 13) ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ʵʪʠʭ ʧʦʨʦʜ ʢ ʪʦʣʝʠʪʦʚʦʡ ʩʝʨʠʠ, ʬʦʨʤʠʨʦʚʘʚʰʝʡʩʷ ʚ ʫʩʣʦʚʠʷʭ ʩʨʝʜʠʥʥʦ-

ʦʢʝʘʥʠʯʝʩʢʦʛʦ ʭʨʝʙʪʘ ʠ, ʯʘʩʪʠʯʥʦ, ʥʘ ʦʢʝʘʥʠʯʝʩʢʠʭ ʦʩʪʨʦʚʘʭ. ʆʪʢʣʦʥʝʥʠʝ 

ʦʪʜʝʣʴʥʳʭ ʪʦʯʝʢ ʩʦʩʪʘʚʦʚ ʥʘ ʜʠʘʛʨʘʤʤʝ TiO2 ï K2O ʚ ʧʦʣʝ ʟʘʜʫʛʦʚʳʭ 

ʩʧʨʝʜʠʥʛʦʚʳʭ ʙʘʩʩʝʡʥʦʚ ʦʙʫʩʣʦʚʣʝʥʦ ʥʝʢʦʪʦʨʳʤ ʧʦʚʳʰʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ 

K2O. ʆʜʥʘʢʦ ʵʪʦ ʷʚʣʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʤʝʪʘʤʦʨʬʠʯʝʩʢʦʡ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʝʡ. 

 ʋʧʦʤʠʥʘʚʰʠʝʩʷ ʚ ʥʘʯʘʣʝ ʨʘʟʜʝʣʘ ʦʙʜʫʮʠʨʦʚʘʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ 

ʵʥʩʠʘʣʠʯʝʩʢʦʡ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʦʩʪʘʥʮʘʭ ʚ 

ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʘʭ ʢʠʣʦʤʝʪʨʦʚ ʢ ʶʛʫ ʦʪ ʦʨʜʦʚʠʢʩʢʦʡ ʉʝʚʝʨʦ-ʊʷʥʴ-

ʐʘʥʴʩʢʦʡ ʜʫʛʠ (ʩʤ. ʥʠʞʝ), ʚ ʭʨʝʙʪʝ ʏʘʘʨʪʘʰ, ʚ ʟʘʧʘʜʥʦʤ ʦʢʦʥʯʘʥʠʠ ʭʨ. 

ɸʢʰʠʡʨʘʢ ʠ ʚ ʭʨ. ʉʘʨʳʜʞʘʟ. ʊʘʤ ʩʦʭʨʘʥʠʣʠʩʴ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʬʨʘʛʤʝʥʪʳ 

ʘʨʝʥʠʛʩʢʦ-ʩʨʝʜʥʝʦʨʜʦʚʠʢʩʢʠʭ ʚʫʣʢʘʥʠʪʦʚ, ʦʙʜʫʮʠʨʦʚʘʚʰʠʭ  ʚ ʧʦʟʜʥʝʤ 

ʦʨʜʦʚʠʢʝ ʥʘ ʉʨʝʜʠʥʥʦ-ʊʷʥʴ-ʐʘʥʴʩʢʠʡ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪ. ʕʪʠ ʚʫʣʢʘʥʠʪʳ 

ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʪʦʣʱʠ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʨʘʩʯʝʰʫʝʥʥʦʛʦ ʨʘʟʨʝʟʘ ʢʦʪʦʨʳʭ 

ʚʠʜʠʤʦʡ ʤʦʱʥʦʩʪʴʶ 100 ʠ ʙʦʣʝʝ ʤʝʪʨʦʚ ʩʣʦʞʝʥʘ ʣʘʚʘʤʠ ʠ ʢʣʘʩʪʦʣʘʚʘʤʠ 

ʣʝʡʢʦʘʥʜʝʟʠʪʦʚ, ʪʨʘʭʠʙʘʟʘʣʴʪʦʚ, ʘʥʜʝʟʠʪʦ-ʜʘʮʠʪʦʚ ʩ ʝʜʠʥʠʯʥʳʤʠ 

ʛʦʨʠʟʦʥʪʘʤʠ ʨʠʦʣʠʪʦʚʳʭ ʠʛʥʠʤʙʨʠʪʦʚ ʠ ʤʘʣʦʤʦʱʥʳʤʠ ʣʠʥʟʘʤʠ ʠ 

ʧʨʦʩʣʦʷʤʠ ʢʨʝʤʥʝʡ. ʕʬʬʫʟʠʚʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʩʦʛʣʘʩʥʳʤʠ 

ʠ ʩʫʙʩʦʛʣʘʩʥʳʤʠ ʩʠʣʣʘʤʠ ʢʚʘʨʮʝʚʳʭ ʜʠʦʨʠʪʦʚ ʠ ʢʚʘʨʮʝʚʳʭ ʤʦʥʮʦʜʠʦʨʠʪʦʚ 

ʩʫʙʠʥʪʨʫʟʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʇʝʪʨʦʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʫʣʢʘʥʠʪʦʚ ʠ 

ʩʫʙʠʥʪʨʫʟʠʚʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʦʡ ʧʝʪʨʦʭʠʤʠʯʝʩʢʦʡ ʩʝʨʠʠ 

(ʧʦ ʥʝʦʧʫʙʣʠʢʦʚʘʥʥʳʤ ʜʘʥʥʳʤ ʉ.ɽ.ʍʨʠʩʪʦʚʘ, ɺ.ɸ.ɻʨʠʱʝʥʢʦ ʠ ʜʨ.). ɺ ʵʪʦʤ 

ʩʤʳʩʣʝ ʦʥʠ ʦʯʝʥʴ ʙʣʠʟʢʠ ʢ ʚʫʣʢʘʥʠʪʘʤ ʉʝʚʝʨʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʡ ʦʨʜʦʚʠʢʩʢʦʡ 
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ʵʥʩʠʘʣʠʯʝʩʢʦʡ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ, ʦʪ ʢʦʪʦʨʦʡ ʦʩʪʨʦʚʦʜʫʞʥʳʝ ʚʫʣʢʘʥʠʪʳ 

ʩʦʚʤʝʩʪʥʦ ʩ ʦʧʠʩʘʥʥʳʤʠ ʚʳʰʝ ʦʬʠʦʣʠʪʘʤʠ ʝʝ ʘʢʢʨʝʮʠʦʥʥʦʛʦ ʢʣʠʥʘ ʠ 

ʦʙʜʫʮʠʨʦʚʘʣʠ ʥʘ ʉʨʝʜʠʥʥʦ - ʊʷʥʴ-ʐʘʥʴʩʢʠʡ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ 

ʪʝʨʨʝʡʥ. ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʦʬʠʦʣʠʪʦʚ ʢ 

ʘʢʢʨʝʮʠʦʥʥʦʤʫ ʢʣʠʥʫ, ʩʚʷʟʘʥʥʦʤʫ ʩ ʧʦʛʨʫʞʘʚʰʝʡʩʷ ʢ ʩʝʚʝʨʫ (ʚ ʩʦʚʨʝʤʝʥʥʦʡ 

ʦʨʠʝʥʪʠʨʦʚʢʝ) ʩʫʙʜʫʢʮʠʝʡ, ʩʣʫʞʘʪ ʪʘʢʠʝ ʩʪʨʫʢʪʫʨʥʳʝ ʠ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʝ 

ʯʝʨʪʳ, ʢʘʢ ʠʥʪʝʥʩʠʚʥʳʡ ʥʝʨʘʚʥʦʤʝʨʥʳʡ ʜʠʥʘʤʦʤʝʪʘʤʦʨʬʠʟʤ, ʤʝʩʪʘʤʠ 

ʩʣʦʞʥʘʷ ʠʟʦʢʣʠʥʘʣʴʥʘʷ ʩʢʣʘʜʯʘʪʦʩʪʴ, ʧʨʠʩʫʪʩʪʚʠʝ ʬʨʘʛʤʝʥʪʦʚ 

ʩʝʨʧʝʥʪʠʥʠʪʦʚʦʛʦ ʤʝʣʘʥʞʘ, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʚ ʟʝʣʝʥʳʭ ʩʣʘʥʮʘʭ ʨʝʣʠʢʪʦʚ 

ʛʣʘʫʢʦʬʘʥʘ. ʂʘʢ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʚʦʟʨʘʩʪ ʦʬʠʦʣʠʪʦʚ ʵʪʦʛʦ 

ʦʙʜʫʮʠʨʦʚʘʚʰʝʛʦ ʘʢʢʨʝʮʠʦʥʥʦʛʦ ʢʣʠʥʘ ʧʦ ʜʘʥʥʳʤ 

ʤʠʢʨʦʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ ʦʭʚʘʪʳʚʘʝʪ ʧʨʝʜʝʣʳ ʢʝʤʙʨʠʷ ï ʥʘʯʘʣʦ 

ʩʨʝʜʥʝʛʦ ʦʨʜʦʚʠʢʘ. ɸʨʝʥʠʛʩʢʦ-ʩʨʝʜʥʝ-ʦʨʜʦʚʠʢʩʢʠʡ ʚʦʟʨʘʩʪ ʧʨʠʩʫʱ ʠ 

ʨʘʩʩʤʦʪʨʝʥʥʳʤ ʚʳʰʝ ʬʨʘʛʤʝʥʪʘʤ ʦʩʪʨʦʚʦʜʫʞʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, 

ʦʙʜʫʮʠʨʦʚʘʚʰʠʭ ʥʘ ʉʨʝʜʠʥʥʳʡ ʊʷʥʴ-ʐʘʥʴ ʦʪ ʉʝʚʝʨʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʡ 

ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʧʦʛʣʦʱʝʥʠʝ 

ʦʢʝʘʥʠʯʝʩʢʦʡ ʢʦʨʳ ʚ ʟʦʥʝ ʩʫʙʜʫʢʮʠʠ ʠ ʟʘʢʨʳʪʠʝ ʀʰʠʤ-ʅʘʨʳʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ  
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ʟʘʢʦʥʯʠʣʦʩʴ ʚ ʩʨʝʜʥʝʤ ʦʨʜʦʚʠʢʝ. ɼʦ ʢʦʥʮʘ ʩʨʝʜʥʝʛʦ ʠ ʚ ʥʘʯʘʣʝ ʧʦʟʜʥʝʛʦ 

ʦʨʜʦʚʠʢʘ ʠ ʧʨʦʠʩʭʦʜʠʣʘ ʫʧʦʤʷʥʫʪʘʷ ʦʙʜʫʢʮʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʏʘʪʢʘʣ-

ʉʘʨʳʜʞʘʟʩʢʦʛʦ ʪʝʨʨʝʡʥʘ. ɺʝʨʭʥʷʷ ʚʦʟʨʘʩʪʥʘʷ ʛʨʘʥʠʮʘ ʦʙʜʫʢʮʠʠ ʦʬʠʦʣʠʪʦʚ ʠ 

ʦʩʪʨʦʚʦʜʫʞʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʬʠʢʩʠʨʫʝʪʩʷ ʚʝʨʭʥʝʦʨʜʦʚʠʢʩʢʦʡ ʤʦʣʘʩʩʦʡ. ʂʘʢ 

ʵʪʦ ʚʠʜʥʦ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʏʘʪʢʘʣʴʩʢʦʛʦ ʭʨʝʙʪʘ (ʨʠʩ.14), ʧʦʩʣʝʜʥʷʷ 

ʟʘʣʝʛʘʝʪ ʪʨʘʥʩʛʨʝʩʩʠʚʥʦ ʩ ʫʛʣʦʚʳʤ ʥʝʩʦʛʣʘʩʠʝʤ ʥʘ ʤʝʪʘʙʘʟʠʪʘʭ 

ʦʙʜʫʢʮʠʦʥʥʦʛʦ ʘʣʣʦʭʪʦʥʘ ʠ ʩʦʜʝʨʞʠʪ ʦʙʣʦʤʢʠ ʵʪʠʭ ʧʦʨʦʜ ʚ ʙʘʟʘʣʴʥʳʭ 

ʢʦʥʛʣʦʤʝʨʘʪʘʭ ʥʘʨʷʜʫ ʩ ʜʝʙʨʠʩʦʤ ʠʟ ʦʪʣʦʞʝʥʠʡ ʘʚʪʦʭʪʦʥʘ ʧʘʩʩʠʚʥʦʡ 

ʦʢʨʘʠʥʳ. ɺ ʵʪʦʤ ʞʝ ʨʘʡʦʥʝ, ʘ ʪʘʢʞʝ ʚ ʭʨ. ʉʘʨʳʜʞʘʟ, ʥʘʭʦʜʷʪʩʷ ʫʯʘʩʪʢʠ, ʛʜʝ 

ʪʘʢʘʷ ʞʝ ʤʦʣʘʩʩʘ ʟʘʣʝʛʘʝʪ ʥʘ ʦʙʜʫʢʮʠʦʥʥʳʭ ʬʨʘʛʤʝʥʪʘʭ ʘʣʣʦʭʪʦʥʘ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ, ʢʘʢ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʦʩʪʨʦʚʦʜʫʞʥʳʤʠ ʚʫʣʢʘʥʠʪʘʤʠ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʦʥʘ ʩʣʫʞʠʪ ʧʝʨʝʢʨʳʚʘʶʱʠʤ ʥʝʦʘʚʪʦʭʪʦʥʦʤ, ʟʘʧʝʯʘʪʳʚʘʶʱʠʤ 

ʦʙʨʘʟʦʚʘʚʰʠʡʩʷ ʘʣʣʦʭʪʦʥʥʳʡ ʪʝʨʨʝʡʥ (ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ 

ʥʝʦʘʚʪʦʭʪʦʥʘ ʩʤ. ʥʠʞʝ). 

 

3.3 ʂʳʨʛʳʟʩʢʦ-ʊʝʨʩʢʝʡʩʢʠʡ ʦʩʪʨʦʚʦʜʫʞʥʦ-ʢʨʘʝʚʦʤʦʨʩʢʠʡ 

ʵʥʩʠʤʘʪʠʯʝʩʢʠʡ ʘʣʣʦʭʪʦʥʥʳʡ ʪʝʨʨʝʡʥ 

 

3.3.1 ʆʯʝʨʪʘʥʠʷ ʠ ʛʨʘʥʠʮʳ ʪʝʨʨʝʡʥʘ 

 

ʂʳʨʛʳʟʩʢʦ-ʊʝʨʩʢʝʡʩʢʠʡ ʦʩʪʨʦʚʦʜʫʞʥʦ-ʢʨʘʝʚʦʤʦʨʩʢʠʡ ʪʝʨʨʝʡʥ, ʩʫʜʷ ʧʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʝʛʦ ʬʨʘʛʤʝʥʪʦʚ, ʚ ʢʘʯʝʩʪʚʝ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʦʢʨʦʚʦʚ 

ʨʘʩʧʦʣʘʛʘʣʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʉʝʚʝʨʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʤ 

ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤ ʪʝʨʨʝʡʥʝ. (ʩʤ. ʨʠʩ. 11). ʇʦʷʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʪʠʭ 

ʘʣʣʦʭʪʦʥʥʳʭ ʦʩʪʘʥʮʦʚ, ʨʘʟʦʙʱʝʥʥʳʭ ʦʜʠʥ ʦʪ ʜʨʫʛʦʛʦ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʦʪ 

ʧʝʨʚʳʭ ʢʠʣʦʤʝʪʨʦʚ ʠ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʢʠʣʦʤʝʪʨʦʚ, ʧʨʦʪʷʛʠʚʘʝʪʩʷ ʚ 

ʚʠʜʝ ʩʫʙʰʠʨʦʪʥʦʡ (ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʦʨʠʝʥʪʠʨʦʚʢʝ) ʜʫʛʠ ʥʘ 700-800 ʢʤ ʦʪ 

ʚʦʩʪʦʯʥʦʛʦ ʦʢʦʥʯʘʥʠʷ ʭʨ. ʊʝʨʩʢʝʡ ɸʣʘʪʦʦ ʠ ʜʦ ʟʘʧʘʜʥʳʭ ʦʩʪʨʦʛʦʚ 

ʂʳʨʛʳʟʩʢʦʛʦ ʭʨʝʙʪʘ. ɺʠʜʠʤʘʷ ʰʠʨʠʥʘ ʵʪʦʛʦ ʧʦʷʩʘ (ʪʝʨʨʝʡʥʘ) ʚ ʩʦʚʨʝʤʝʥʥʦʡ 
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ʩʪʨʫʢʪʫʨʝ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʢʠʣʦʤʝʪʨʦʚ ʜʦ 100 ʠ ʙʦʣʝʝ ʢʠʣʦʤʝʪʨʦʚ. ʉ 

ʶʛʘ ʧʦ ʦʧʠʩʘʥʥʦʡ ʚʳʰʝ ʩʫʪʫʨʝ ʀʰʠʤ-ʅʘʨʳʥʩʢʦʛʦ ʦʢʝʘʥʠʯʝʩʢʦʛʦ ʙʘʩʩʝʡʥʘ 

(ʧʦ çʃʠʥʠʠ ʅʠʢʦʣʘʝʚʘè) ʦʥ ʢʦʥʪʘʢʪʠʨʫʝʪ ʩʦ ʉʨʝʜʠʥʥʦ-ʊʷʥʴ-ʐʘʥʴʩʢʠʤ 

ʪʝʨʨʝʡʥʦʤ. ʉ ʩʝʚʝʨʘ ʝʛʦ ʛʨʘʥʠʮʘ ʥʝ ʷʩʥʘ ʠʟ-ʟʘ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʫʥʠʯʪʦʞʝʥʠʷ 

ʪʝʨʨʝʡʥʘ ʤʦʣʦʜʳʤʠ ʨʘʟʣʦʤʘʤʠ ʠ ʢʨʫʧʥʝʡʰʠʤʠ ʛʨʘʥʠʪʦʠʜʥʳʤʠ 

ʠʥʪʨʫʟʠʚʘʤʠ. ɺʘʞʥʝʡʰʝʡ ʛʨʘʥʠʮʝʡ ʂʳʨʛʳʟʩʢʦ-ʊʝʨʩʢʝʡʩʢʦʛʦ ʪʝʨʨʝʡʥʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʝʛʦ ʦʙʜʫʢʮʠʦʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʰʘʨʴʷʞʘ ʥʘ ʉʝʚʝʨʦ-ʊʷʥʴ-

ʐʘʥʴʩʢʠʡ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʪʝʨʨʝʡʥ. ɽʛʦ ʬʨʘʛʤʝʥʪʳ ʙʫʜʫʪ 

ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʩʣʝʜʫʶʱʠʭ ʨʘʟʜʝʣʘʭ. 

 

3.3.2  ɻʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʠ ʩʪʨʫʢʪʫʨʘ 

 

ɻʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ, ʠʥʜʠʮʠʨʫʶʱʠʝ ʧʨʦʮʝʩʩʳ ʢʘʣʝʜʦʥʩʢʦʡ 

ʩʫʙʜʫʢʮʠʠ ʚ ʊʷʥʴ-ʐʘʥʝ ʠ ʩʣʘʛʘʶʱʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʪʝʨʨʝʡʥ, 

ʧʨʝʜʩʪʘʚʣʝʥʳ (ʩʤ. ʇʨʠʣʦʞ.1) ʦʩʪʨʦʚʦʜʫʞʥʳʤʠ ʚʫʣʢʘʥʠʪʘʤʠ ʪʦʣʝʠʪʦʚʦʡ ʠ 

ʩʣʘʙʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʡ ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʦʡ ʩʝʨʠʠ ʠ ʘʩʩʦʮʠʠʨʫʶʱʠʤʠ ʩ 

ʥʠʤʠ ʜʠʦʨʠʪ-ʪʦʥʘʣʠʪʦʚʳʤʠ ʠʥʪʨʫʟʠʚʘʤʠ, ʦʬʠʦʣʠʪʦʚʦʡ ʘʩʩʦʮʠʘʮʠʝʡ, ʠ 

ʚʫʣʢʘʥʠʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʟʘʜʫʛʦʚʳʭ ʙʘʩʩʝʡʥʦʚ ʠ ʦʩʘʜʦʯʥʳʤʠ 

ʢʦʤʧʣʝʢʩʘʤʠ ʧʨʝʜʜʫʪʦʚʳʭ ʙʘʩʩʝʡʥʦʚ. 

 

3.3.2.1 ɺʫʣʢʘʥʠʯʝʩʢʠʝ ʩʝʨʠʠ ʠ ʠʥʪʨʫʟʠʚʥʳʝ ʢʦʤʧʣʝʢʩʳ (ɭ-O1) 

ʵʥʩʠʤʘʪʠʯʝʩʢʦʡ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ  

 

ʊʦʣʝʠʪʦʚʘʷ ʦʩʪʨʦʚʦʜʫʞʥʘʷ ʩʝʨʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʙʨʘʟʦʚʘʥʠʷʤʠ 

ʪʫʨʛʝʥʴʘʢʩʫʡʩʢʦʡ, ʙʝʣʴʪʝʧʰʠʥʩʢʦʡ ʠ ʘʰʫʪʫʨʫʢʩʢʦʡ ʪʦʣʱ, ʨʘʟʚʠʪʳʭ ʚ 

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʉʝʚʝʨʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ (ʭʨ.ʊʝʨʩʢʝʡ-ɸʣʘʪʦʦ, ʛʦʨʳ ʂʘʧʢʘʪʘʩ). 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʨʦʜʳ ʵʪʠʭ ʪʦʣʱ ʜʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʦʪʥʦʩʠʣʠʩʴ 

ʥʘʤʠ ʢ ʦʬʠʦʣʠʪʦʚʦʡ ʘʩʩʦʮʠʘʮʠʠ, ʠʥʜʠʮʠʨʫʶʱʝʡ ʢʦʨʫ ʦʢʝʘʥʠʯʝʩʢʦʛʦ ʪʠʧʘ 

(ɻʝʩʴ, ʄʘʢʘʨʳʯʝʚ, 1985 ʠ ʜʨ.). ʂʘʢʠʝ-ʣʠʙʦ ʠʥʳʝ ʤʥʝʥʠʷ ʜʨʫʛʠʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʦ ʵʪʦʤʫ ʚʦʧʨʦʩʫ ʦʪʩʫʪʩʪʚʦʚʘʣʠ. ʄʝʞʜʫ ʪʝʤ 
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ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʩʙʦʨ ʧʝʪʨʦʭʠʤʠʯʝʩʢʠʭ ʠ, ʦʩʦʙʝʥʥʦ, ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʠ ʪʱʘʪʝʣʴʥʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʠ ʛʨʘʬʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʠʭ 

ʧʨʠ ʘʢʪʫʘʣʠʩʪʠʯʝʩʢʦʤ ʩʨʘʚʥʝʥʠʠ ʩ ʧʦʨʦʜʘʤʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʢʦʤʧʣʝʢʩʦʚ-ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʚʨʝʤʝʥʥʳʭ (ʠʣʠ ʢʘʡʥʦʟʦʡʩʢʠʭ) 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʦʢ ʧʨʠʚʝʣʠ ʤʝʥʷ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝʩʤʦʪʨʘ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʵʪʠʭ ʪʦʣʱ ʠ ʦʪʥʝʩʝʥʠʶ ʠʭ ʢ 

ʦʩʪʨʦʚʦʜʫʞʥʳʤ ʦʙʨʘʟʦʚʘʥʠʷʤ (Ghes, Bakirov, 1993). 

ɺ ʩʪʨʦʝʥʠʠ ʫʧʦʤʷʥʫʪʳʭ ʪʦʣʱ ʚʝʜʫʱʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʧʦʢʨʦʚʘʤ ʠ 

ʪʨʫʙʦʦʙʨʘʟʥʳʤ ʧʦʪʦʢʘʤ ʩʝʨʦ- ʠ ʯʝʨʥʦ-ʟʝʣʝʥʳʭ ʟʝʣʝʥʦʢʘʤʝʥʥʦ-ʠʟʤʝʥʝʥʥʳʭ 

ʧʠʣʣʦʫ-ʣʘʚ ʠ ʣʘʚʦʙʨʝʢʯʠʡ ʤʠʥʜʘʣʝʢʘʤʝʥʥʳʭ ʙʘʟʘʣʴʪʦʚ, ʛʠʘʣʦʙʘʟʘʣʴʪʦʚ, 

ʤʝʩʪʘʤʠ ʣʝʡʢʦʙʘʟʘʣʴʪʦʚ ʠ ʥʘʪʨʦʚʳʭ ʪʨʘʭʠʙʘʟʘʣʴʪʦʚ. ʐʘʨʳ, ʧʦʜʫʰʢʠ ʠ 

ʧʦʪʦʢʠ ʣʘʚ ʚ ʧʦʧʝʨʝʯʥʦʤ ʩʨʝʟʝ ʦʙʣʘʜʘʶʪ ʦʪʯʝʪʣʠʚʦʡ ʟʦʥʘʣʴʥʦʩʪʴʶ ʚ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʢʘʣʴʮʠʪ-ʭʣʦʨʠʪʦʚʳʭ ʤʠʥʜʘʣʠʥ. ɺ ʨʘʟʨʝʟʘʭ ʪʦʣʱ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʘʢʞʝ ʤʘʣʦʤʦʱʥʳʝ ʣʠʥʟʳ ʠ ʧʨʦʩʣʦʠ ʪʫʬʦʚ ʙʘʟʘʣʴʪʦʚ ʠ 

ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ (ʢʨʝʤʥʠ, ʷʰʤʳ, ʢʨʝʤʥʠʩʪʳʝ ʩʣʘʥʮʳ, ʠʟʚʝʩʪʥʷʢʠ). ɺ 

ʪʫʨʛʝʥʴʘʢʩʫʡʩʢʦʡ ʪʦʣʱʝ ʚʩʪʨʝʯʘʶʪʩʷ ʪʘʢʞʝ ʩʠʣʣʦʚʳʝ ʪʝʣʘ ʛʘʙʙʨʦ-ʜʠʘʙʘʟʦʚ, 

ʜʦʣʝʨʠʪʦʚ, ʷʚʣʷʶʱʠʝʩʷ, ʚʠʜʠʤʦ, ʚʝʨʭʥʠʤʠ ʯʘʩʪʷʤʠ ʧʦʜʚʦʜʷʱʠʭ 

ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ. 

ɺʠʜʠʤʘʷ ʤʦʱʥʦʩʪʴ ʪʦʣʱ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 1 ʜʦ 2 ʢʤ. ʈʝʟʢʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʚ 

ʦʙʲʝʤʝ ʢʦʤʧʣʝʢʩʘ ʣʘʚ ʠ ʣʘʚʦʙʨʝʢʯʠʡ (ʙʦʣʝʝ 80%) ʧʨʠ ʤʘʣʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʪʫʬʦʚ (ʤʝʥʝʝ 10%) ʫʢʘʟʳʚʘʝʪ ʥʘ ʟʥʘʯʠʪʝʣʴʥʫʶ ʛʣʫʙʠʥʫ ʧʦʜʚʦʜʥʳʭ ʠʟʣʠʷʥʠʡ 

ʪʨʝʱʠʥʥʦʛʦ ʪʠʧʘ (Fisher, 1984). 

ʇʦ ʧʝʪʨʦʭʠʤʠʯʝʩʢʠʤ ʠ ʛʝʦʭʠʤʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʦʪʨʘʞʝʥʥʳʤ ʥʘ ʪʘʢʠʭ 

ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʜʠʘʛʨʘʤʤʘʭ, ʢʘʢ FeO/MgO-TiO2, TiO2-K2O, ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚʫʣʢʘʥʠʪʦʚ ʢ ʪʦʣʝʠʪʦʚʦʡ ʦʩʪʨʦʚʦʜʫʞʥʦʡ 

ʩʝʨʠʠ (ʨʠʩ.15; ʧʨʠʣʦʞ. 2, ʪʘʙʣ. 8,9.). ʇʦ ʥʝʢʦʪʦʨʳʤ ʩʦʦʪʥʦʰʝʥʠʷʤ 

(ʥʘʧʨʠʤʝʨ, TiO2-K2O) ʯʘʩʪʴ ʙʘʟʘʣʴʪʦʚ ʙʣʠʟʢʘ ʢ ʙʦʥʠʥʠʪʦʚʦʡ ʩʝʨʠʠ, 

ʩʚʦʡʩʪʚʝʥʥʦʡ ʧʨʠʤʠʪʠʚʥʳʤ ʚʫʣʢʘʥʠʯʝʩʢʠʤ ʜʫʛʘʤ, ʟʘʣʦʞʝʥʥʳʤ ʥʘ 

ʤʘʬʠʯʝʩʢʦʤ ʦʩʥʦʚʘʥʠʠ. 
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ʆʪʤʝʯʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ʩʪʨʦʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚʫʣʢʘʥʦʛʝʥʥʳʭ ʪʦʣʱ 

ʷʚʣʷʶʪʩʷ ʜʣʷ ʥʠʭ ʦʙʱʠʤʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʤʝʞʜʫ ʠʭ ʧʦʨʦʜʘʤʠ ʠʤʝʶʪʩʷ 

ʥʝʢʦʪʦʨʳʝ ʨʘʟʣʠʯʠʷ ʚ ʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ. ʊʘʢ, ʙʘʟʘʣʴʪʦʠʜʳ 

ʪʫʨʛʝʥʴʘʢʩʫʡʩʢʦʡ ʪʦʣʱʠ ʙʦʣʝʝ ʚʳʩʦʢʦʪʠʪʘʥʠʩʪʳ ʠ ʩʦʜʝʨʞʘʪ ʙʦʣʴʰʝ ʢʘʣʠʷ, 

ʯʝʤ ʧʦʨʦʜʳ ʘʰʫʪʫʨʫʢʩʢʦʡ ʠ ʙʝʣʴʪʝʧʰʠʥʩʢʦʡ ʪʦʣʱ. ʄʦʞʥʦ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʵʪʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʪʨʘʞʘʝʪ ʫʩʣʦʚʠʷ ʤʘʛʤʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʷʭ 

ʝʜʠʥʦʡ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ, ʢʘʢ ʵʪʦ ʫʩʪʘʥʦʚʣʝʥʦ ʠ ʚ ʥʝʢʦʪʦʨʳʭ ʢʘʡʥʦʟʦʡʩʢʠʭ 

ʜʫʛʘʭ. ʅʘʧʨʠʤʝʨ, ɸ.ʗ.ʐʘʨʘʩʴʢʠʥ ʠ ʜʨ. (Sharaskin et al., 1983; ʘ ʪʘʢʞʝ Marc 

J.Defant et al., 1989) ʦʧʠʩʳʚʘʶʪ ʩʭʦʜʥʳʝ ʷʚʣʝʥʠʷ ʚ ʜʫʛʘʭ ʊʦʥʛʘ, ʃʫʟʦʥ, 

ʦʙʳʯʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʠʤʠʪʠʚʥʦʡ ʜʫʛʠ, ʟʘʣʦʞʝʥʥʦʡ 

ʥʘ ʦʢʝʘʥʠʯʝʩʢʦʡ ʢʦʨʝ. 

ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ ʩ ʬʫʥʜʘʤʝʥʪʦʤ, ʥʘ ʢʦʪʦʨʦʤ ʟʘʣʝʛʘʶʪ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʙʘʟʘʣʴʪʳ, ʦʪʩʫʪʩʪʚʫʶʪ. ʆʜʥʘʢʦ ʧʦ ʥʝʢʦʪʦʨʳʤ ʧʨʠʟʥʘʢʘʤ 

ʦʩʪʨʦʚʥʘʷ ʜʫʛʘ, ʦʙʨʘʟʦʚʘʥʥʘʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ ʚʫʣʢʘʥʠʯʝʩʢʠʤ ʢʦʤʧʣʝʢʩʦʤ, 

ʟʘʣʦʞʠʣʘʩʴ ʥʘ ʤʘʬʠʯʝʩʢʦʤ (ʦʢʝʘʥʠʯʝʩʢʘʷ ʢʦʨʘ) ʦʩʥʦʚʘʥʠʠ. ʂʨʦʤʝ 

ʦʪʤʝʯʝʥʥʳʭ ʚʳʰʝ ʧʝʪʨʦʭʠʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʦʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʪʘʢʞʝ 

ʪʝʩʥʘʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʘʩʩʦʮʠʘʮʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚʫʣʢʘʥʠʪʦʚ 

(ʥʘʧʨʠʤʝʨ, ʘʰʫʪʫʨʫʢʩʢʦʡ ʩʚʠʪʳ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʭʨ. ʊʝʨʩʢʝʡ ɸʣʘʪʦʦ) ʩ 

ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʧʣʘʩʪʠʥʘʤʠ ʛʘʙʙʨʦ ʠ ʫʣʴʪʨʘʙʘʟʠʪʦʚ ʠ ʦʪʩʫʪʩʪʚʠʝ ʚ 

ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʧʨʝʜʜʫʛʦʚʳʭ ʠ ʟʘʜʫʛʦʚʳʭ ʙʘʩʩʝʡʥʦʚ, ʦʙʣʦʤʦʯʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʅʘʧʨʦʪʠʚ, ʦʥʠ ʩʦʩʪʘʚʣʝʥʳ 

ʪʦʣʴʢʦ ʦʩʪʨʦʚʦʜʫʞʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʤʝʩʪʘʤʠ ʩ ʧʨʠʤʝʩʴʶ ʦʙʣʦʤʢʦʚ ʛʘʙʙʨʦ ʠ 

ʛʠʧʝʨʙʘʟʠʪʦʚ. 

ɺʦʟʨʘʩʪ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚʫʣʢʘʥʦʛʝʥʥʳʭ ʪʦʣʱ ʜʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ 

ʧʫʪʝʤ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʥʠʡ ʦʧʨʝʜʝʣʷʣʩʷ ʧʦʟʜʥʠʤ 

ʨʠʬʝʝʤ ("ʉʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʝ...", ʪ.1, 1982; "ɼʦʢʝʤʙʨʠʡ ʉʨʝʜʥʝʡ ɸʟʠʠ", 

1982 ʠ ʜʨ.). ʆʜʥʘʢʦ ʦʙʥʘʨʫʞʝʥʠʝ ʚ ʧʨʦʩʣʦʷʭ ʢʨʝʤʥʝʡ ʩʨʝʜʠ ʙʘʟʘʣʴʪʦʚ 

ʙʝʣʴʪʝʧʰʠʥʩʢʦʡ ʠ ʪʫʨʛʝʥʘʢʩʫʡʩʢʦʡ ʪʦʣʱ ʠ ʚ ʦʙʣʦʤʢʘʭ ʷʰʤ ʠ ʢʨʝʤʥʝʡ ʚ 

ʧʨʦʩʣʦʝ ʪʫʬʦʢʦʥʛʣʦʤʝʨʘʪʦʚ ʘʰʫʪʫʨʫʢʩʢʦʡ ʪʦʣʱʠ ʦʩʪʘʪʢʦʚ ʤʘʢʨʦʩʢʣʝʨ ʠ 

ʩʧʠʢʫʣ ʛʫʙʦʢ Inanigutta sp.ind. ʠ ʨʘʜʠʦʣʷʨʠʡ (ɺʘʩʠʣʴʝʚ, 1989) 
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ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʦʤ ʚʦʟʨʘʩʪʝ ʵʪʠʭ ʪʦʣʱ. ʂʩʪʘʪʠ, ʠʭ 

ʢʝʤʙʨʠʡʩʢʫʶ ʜʘʪʠʨʦʚʢʫ ʫʞʝ ʜʘʚʥʦ ʧʨʝʜʧʦʣʘʛʘʣ ʠ ɺ.ɻ.ʂʦʨʦʣʝʚ (ʂʦʨʦʣʝʚ, 

ʂʨʠʚʦʣʫʮʢʘʷ, 1962). 

 

ɺʫʣʢʘʥʠʪʳ ʩʣʘʙʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʡ ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʦʡ ʥʘʪʨʦʚʦʡ 

ʩʝʨʠʠ ʥʘʨʘʱʠʚʘʶʪ ʨʘʟʨʝʟʳ ʙʘʟʘʣʴʪʦʚ ʪʦʣʝʠʪʦʚʦʡ ʩʝʨʠʠ ʧʨʠʤʠʪʠʚʥʦʡ (ʶʥʦʡ) 

ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ. ʆʜʥʘʢʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʡ ʵʪʠʭ 

ʩʝʨʠʡ ʩʦʭʨʘʥʠʣʠʩʴ ʣʠʰʴ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ (ʥʘʧʨʠʤʝʨ, ʚ ʛ.ʂʘʧʢʘʪʘʩ ʠ ʚ 

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʭʨ.ʊʝʨʩʢʝʡ ɸʣʘʪʦʦ). ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʧʠʣʣʦʫ-ʣʘʚʳ 

ʙʘʟʘʣʴʪʦʚ ʙʝʣʴʪʝʧʰʠʥʩʢʦʡ ʪʦʣʱʠ (ʩʤ. ʚʳʰʝ) ʧʦʢʨʳʚʘʶʪʩʷ 

ʪʫʬʦʢʦʥʛʣʦʤʝʨʘʪʘʤʠ, ʥʘʯʠʥʘʶʱʠʤʠ ʨʘʟʨʝʟ ʩʫʣʪʘʥʩʘʨʠʥʩʢʦʡ ʪʦʣʱʠ ʠ 

ʩʦʩʪʦʷʱʠʤʠ ʠʟ ʭʦʨʦʰʦ ʦʢʘʪʘʥʥʳʭ ʦʙʣʦʤʢʦʚ ʙʘʟʘʣʴʪʦʚ ʨʘʟʣʠʯʥʦʡ 

ʨʘʟʤʝʨʥʦʩʪʠ, ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʭ ʪʫʬʦʚʳʤ ʮʝʤʝʥʪʦʤ. ɺʳʰʝ ʙʘʟʘʣʴʪʦʚʳʝ 

ʪʫʬʳ ʠ ʪʫʬʦʧʝʩʯʘʥʠʢʠ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʳ ʨʘʟʨʝʟʘ ʩʦʜʝʨʞʘʪ ʧʦʢʨʦʚʳ ʧʠʣʣʦʫ-

ʣʘʚ ʙʘʟʘʣʴʪʦʚ ʤʦʱʥʦʩʪʴʶ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʨʦʚ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ 

ʤʝʪʨʦʚ. ʆʥʠ ʩʤʝʥʷʶʪʩʷ ʪʦʣʱʝʡ ʪʫʬʦʚ ʩʨʝʜʥʝʛʦ ʩʦʩʪʘʚʘ ʩ 

ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʤʘʣʦʤʦʱʥʳʤʠ ʧʦʢʨʦʚʘʤʠ ʣʘʚ ʠ ʢʣʘʩʪʦʣʘʚ ʘʥʜʝʟʠʪʦʚ ʠ 

ʘʥʜʝʟʠʪʦ-ʜʘʮʠʪʦʚ. ʂʦʵʬʬʠʮʠʝʥʪ ʵʢʩʧʣʦʟʠʚʥʦʩʪʠ ʚ ʵʪʦʡ ʪʦʣʱʝ ʟʥʘʯʠʪʝʣʴʥʦ 

ʚʳʰʝ 60%. 

ɺ ʚʝʨʭʥʝʡ ʧʦʣʦʚʠʥʝ ʨʘʟʨʝʟʘ ʧʨʠʩʫʪʩʪʚʫʶʪ ʤʘʣʦʤʦʱʥʳʝ ʧʨʦʩʣʦʠ 

ʠʟʚʝʩʪʥʷʢʦʚ, ʚ ʦʜʥʦʤ ʠʟ ʢʦʪʦʨʳʭ, ʧʦ ʜʘʥʥʳʤ ɸ.ʄ.ʄʘʤʙʝʪʦʚʘ ʠ ʇ.ʇ.ʄʠʩʶʩʘ, 

ʩʦʜʝʨʞʘʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʩʪʘʪʢʠ ʪʨʠʣʦʙʠʪʦʚ, ʙʨʘʭʠʦʧʦʜ, ʭʠʦʣʠʪʦʚ, 

ʭʠʦʣʠʪʝʣʴʤʠʥʪʦʚ ʠ ʛʘʩʪʨʦʧʦʜ ʢʦʥʮʘ ʨʘʥʥʝʛʦ ʠ ʩʨʝʜʥʝʛʦ ʢʝʤʙʨʠʷ. ɿʜʝʩʴ ʚ 

ʚʫʣʢʘʥʦʛʝʥʥʦʡ ʪʦʣʱʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʩʫʙʩʦʛʣʘʩʥʳʝ ʟʦʥʳ ʟʝʣʝʥʳʭ 

ʜʠʥʘʤʦʩʣʘʥʮʝʚ, ʨʘʟʚʠʪʳʭ ʧʦ ʪʫʬʦʛʝʥʥʳʤ ʧʦʨʦʜʘʤ. ʆʙʱʘʷ ʤʦʱʥʦʩʪʴ 

ʩʫʣʪʘʥʩʘʨʠʥʩʢʦʡ ʪʦʣʱʠ ʧʦ ʜʘʥʥʳʤ ʨʘʟʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʜʦʩʪʠʛʘʝʪ ʙʦʣʝʝ 

2000 ʤ. ʆʜʥʘʢʦ ʥʘʣʠʯʠʝ ʟʦʥ ʜʠʥʘʤʦʤʝʪʘʤʦʨʬʠʟʤʘ, ʚʠʜʠʤʦ, ʪʨʘʩʩʠʨʫʶʱʠʭ 

ʥʘʜʚʠʛʦʚʳʝ ʩʪʨʫʢʪʫʨʳ, ʠ ʥʘʙʣʶʜʘʶʱʠʭʩʷ ʚ ʦʪʜʝʣʴʥʳʭ ʤʝʩʪʘʭ ʦʧʨʦʢʠʥʫʪʳʭ 

ʩʢʣʘʜʦʢ, ʥʝ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʝʝ ʜʦʩʪʘʪʦʯʥʦ ʜʦʩʪʦʚʝʨʥʦ. ʅʘ 

ʩʫʣʪʘʥʩʘʨʠʥʩʢʫʶ ʩʚʠʪʫ ʥʘʜʚʠʥʫʪʘ ʬʣʠʰʦʠʜʥʘʷ ʪʦʣʱʘ ʩʨʝʜʥʝʛʦ ʦʨʜʦʚʠʢʘ. 
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ʉʭʦʜʥʦʝ ʩ ʩʫʣʪʘʥʩʘʨʠʥʩʢʦʡ ʪʦʣʱʝʡ ʧʦʣʦʞʝʥʠʝ ʠ ʩʪʨʦʝʥʠʝ ʠʤʝʝʪ ʠ 

ʢʘʨʘʘʰʫʡʩʢʘʷ ʩʚʠʪʘ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʭʨ.ʊʝʨʩʢʝʡ ɸʣʘʪʦʦ, ʛʜʝ ʦʥʘ ʩ 
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ʙʘʟʘʣʴʥʳʤ ʛʦʨʠʟʦʥʪʦʤ ʚʫʣʢʘʥʦʤʠʢʪʦʚʳʭ ʢʦʥʛʣʦʤʝʨʘʪʦʚ, ʛʨʘʚʝʣʠʪʦʚ ʠ 

ʧʝʩʯʘʥʠʢʦʚ ʟʘʣʝʛʘʝʪ ʥʘ ʦʧʠʩʘʥʥʦʡ ʚʳʰʝ ʘʰʫʪʫʨʫʢʩʢʦʡ ʪʦʣʱʝ ʙʘʟʘʣʴʪʦʚ 

ʦʩʪʨʦʚʦʜʫʞʥʦʡ ʪʦʣʝʠʪʦʚʦʡ ʩʝʨʠʠ. ɹʘʟʘʣʴʥʳʡ ʩʣʦʡ ʩʦʜʝʨʞʠʪ ʦʙʣʦʤʢʠ 

ʧʦʜʩʪʠʣʘʶʱʠʭ ʙʘʟʘʣʴʪʦʚ ʠ, ʨʝʞʝ, ʢʨʝʤʥʝʡ. ɺ ʧʦʩʣʝʜʥʠʭ, ʧʦ ʜʘʥʥʳʤ 

ʂ.ɺ.ʄʠʪʨʦʬʘʥʦʚʦʡ ʠ ɼ.ɻ.ɺʘʩʠʣʴʝʚʘ (ɺʘʩʠʣʴʝʚ, 1989) ʩʦʜʝʨʞʘʪʩʷ ʩʧʠʢʫʣʳ 

ʛʫʙʦʢ ʠ ʨʘʜʠʦʣʷʨʠʠ Inanigutta sp.ind. ʨʘʥʥʝʛʦ ʧʘʣʝʦʟʦʷ. ɺ ʚʳʰʝʣʝʞʘʱʝʡ 

ʯʘʩʪʠ ʚʫʣʢʘʥʦʤʠʢʪʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʩʦʜʝʨʞʘʪʩʷ ʤʘʣʦʤʦʱʥʳʝ ʧʦʢʨʦʚʳ ʣʘʚ 

ʙʘʟʘʣʴʪʦʚ, ʯʘʩʪʦ ʰʘʨʦʚʳʭ, ʘʥʜʝʟʠʪʦʚ ʠ ʧʨʦʩʣʦʠ ʠʭ ʪʫʬʦʚ. ʆʙʨʘʟʦʚʘʥʠʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʦʣʱʠ ʩʤʷʪʳ ʚ ʩʢʣʘʜʢʠ ʠ ʨʘʩʯʣʝʥʝʥʳ ʨʘʟʨʳʚʘʤʠ ʥʘ 

ʥʝʙʦʣʴʰʠʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʙʣʦʢʠ. ɽʝ ʩʦʭʨʘʥʠʚʰʘʷʩʷ ʤʦʱʥʦʩʪʴ ʥʝ ʧʨʝʚʳʰʘʝʪ 

500 ʤ. 

ʂʨʦʤʝ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʣʘʙʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʡ 

ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʦʡ ʩʝʨʠʠ, ʝʝ ʬʨʘʛʤʝʥʪʳ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʯʝʰʫʡʯʘʪʦ-

ʙʣʦʢʦʚʦʡ ʩʪʨʫʢʪʫʨʝ ʢ ʟʘʧʘʜʫ ʦʪ ʭʨ.ʊʝʨʩʢʝʡ ɸʣʘʪʦʦ, ʧʨʦʩʣʝʞʠʚʘʷʩʴ ʜʦ 

ʟʘʧʘʜʥʦʛʦ ʦʢʦʥʯʘʥʠʷ ʂʠʨʛʠʟʩʢʦʛʦ ʭʨʝʙʪʘ. ʆʥʠ ʧʦʚʩʝʤʝʩʪʥʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ 

ʩʦʩʝʜʩʪʚʫʶʪ ʢʘʢ ʩ ʦʬʠʦʣʠʪʦʚʦʡ ʘʩʩʦʮʠʘʮʠʝʡ, ʪʘʢ ʠ ʩ ʚʫʣʢʘʥʦʛʝʥʥʦ-

ʪʝʨʨʠʛʝʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʧʨʝʜʜʫʛʦʚʳʭ ʠ ʟʘʜʫʛʦʚʳʭ ʙʘʩʩʝʡʥʦʚ. ʄʝʞʜʫ 

ʪʝʤ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʦʪʤʝʯʝʥʥʳʭ ʚʳʰʝ ʨʝʛʠʦʥʦʚ ʥʠʛʜʝ ʙʦʣʴʰʝ ʥʝ ʚʩʪʨʝʯʘʶʪʩʷ 

ʦʙʨʘʟʦʚʘʥʠʷ ʥʠʟʢʦʪʠʪʘʥʠʩʪʦʡ ʪʦʣʝʠʪʦʚʦʡ ʩʝʨʠʠ ʧʨʠʤʠʪʠʚʥʳʭ ʦʩʪʨʦʚʥʳʭ 

ʜʫʛ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʜʘʣʴʰʝ ʢ ʟʘʧʘʜʫ ʦʥʠ ʮʝʣʠʢʦʤ ʨʝʜʫʮʠʨʦʚʘʥʳ 

ʰʘʨʴʷʞʥʳʤʠ ʜʚʠʞʝʥʠʷʤʠ ʠ ʫʥʠʯʪʦʞʝʥʳ ʵʨʦʟʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. ʆʙ ʵʪʦʤ 

ʤʦʛʫʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦʙʣʦʤʢʠ ʜʝʟʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʧʦʨʦʜ, ʩʭʦʜʥʳʭ ʩ 

ʦʩʪʨʦʚʦʜʫʞʥʳʤʠ ʪʦʣʝʠʪʘʤʠ, ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʩʦʚʤʝʩʪʥʦ ʩ ʦʙʣʦʤʢʘʤʠ ʜʨʫʛʠʭ 

ʦʩʪʨʦʚʦʜʫʞʥʳʭ ʚʫʣʢʘʥʠʪʦʚ ʚ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ 

ʟʘʜʫʛʦʚʳʭ ʠ ʧʨʝʜʜʫʛʦʚʳʭ ʧʨʦʛʠʙʦʚ. 

ʇʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʦʡ ʩʝʨʠʠ ʢ ʟʘʧʘʜʫ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʫ ʦʪ 

ʭʨ.ʊʝʨʩʢʝʡ ɸʣʘʪʦʦ ʷʚʣʷʶʪʩʷ ʪʘʢʠʝ ʪʦʣʱʠ ʢʘʢ ʯʦʣʦʡʩʢʘʷ, ʢʫʧʨʝʙʘʟʘʨʩʢʘʷ, 

ʜʞʫʟʘʰʫʡʩʢʘʷ, ʙʘʡʙʠʯʝʥʩʘʫʨʩʢʘʷ. ɺ ʠʭ ʩʪʨʦʝʥʠʠ ʫʯʘʩʪʚʫʶʪ ʠʟʚʝʩʪʢʦʚʦ-

ʱʝʣʦʯʥʳʝ ʙʘʟʘʣʴʪʳ, ʘʥʜʝʟʠʪʦ-ʙʘʟʘʣʴʪʳ, ʘʥʜʝʟʠʪʳ, ʨʝʞʝ ʜʘʮʠʪʳ, ʠʭ 

ʣʘʚʦʙʨʝʢʯʠʠ ʠ ʪʫʬʳ. ɺʦ ʤʥʦʛʠʭ ʤʝʩʪʘʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʨʦʩʣʦʠ 
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ʪʫʬʦʧʝʩʯʘʥʠʢʦʚ, ʪʫʬʦʘʣʝʚʨʦʣʠʪʦʚ. ʀʥʦʛʜʘ ʚʩʪʨʝʯʘʶʪʩʷ ʤʘʣʦʤʦʱʥʳʝ 

ʧʨʦʩʣʦʠ ʢʨʝʤʥʝʡ, ʢʨʝʤʥʠʩʪʳʭ ʩʣʘʥʮʝʚ ʠ ʧʝʣʠʪʦʤʦʨʬʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ, 

ʩʦʜʝʨʞʘʱʠʝ ʩʧʠʢʫʣʳ ʛʫʙʦʢ ʠ ʨʘʜʠʦʣʷʨʠʠ ʢʝʤʙʨʠʷ-ʦʨʜʦʚʠʢʘ. ʅʝʧʦʣʥʘʷ 

ʤʦʱʥʦʩʪʴ ʨʘʟʨʝʟʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʪʦʣʱ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 100-150 ʜʦ 2000 ʤ. 

ɸʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʫʣʢʘʥʠʪʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʝʨʠʠ ʧʦ ʩʦʩʪʘʚʫ 

ʧʦʢʘʟʳʚʘʝʪ ʩʣʘʙʫʶ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʩʥʠʟʫ ʚʚʝʨʭ ʥʘʠʙʦʣʝʝ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʭ ʨʘʟʨʝʟʦʚ ʦʪ ʙʘʟʘʣʴʪʦʚ ʯʝʨʝʟ ʘʥʜʝʟʠʪʦ-ʙʘʟʘʣʴʪʳ ʠ ʜʦ 

ʘʥʜʝʟʠʪʦʚ, ʘ ʤʝʩʪʘʤʠ ʠ ʜʦ ʜʘʮʠʪʦʚ. ʇʦ ʧʝʪʨʦʭʠʤʠʯʝʩʢʠʤ ʠ ʛʝʦʭʠʤʠʯʝʩʢʠʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ (ɻʝʩʴ, ʄʘʢʘʨʳʯʝʚ, 1985; Ghes,Bakirov,1993 ʠ ʜʨ.) ʵʪʠ 

ʧʦʨʦʜʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʠʧʦʚʳʤ ʚʫʣʢʘʥʠʪʘʤ ʩʦʚʨʝʤʝʥʥʳʭ ʦʩʪʨʦʚʥʳʭ ʜʫʛ. 

ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʙʦʣʝʝ ʥʦʚʳʤʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷʤʠ (ʩʤ.ʨʠʩ.15   ). 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚʫʣʢʘʥʠʪʦʚ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʧʨʝʜʝʣʘʭ ʪʦʡ 

ʞʝ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ ʥʘ ʤʘʬʠʯʝʩʢʦʤ ʦʩʥʦʚʘʥʠʠ, ʯʪʦ ʠ ʠʟʣʠʷʥʠʷ ʣʘʚ ʦʧʠʩʘʥʥʳʭ 

ʚʳʰʝ ʪʦʣʝʠʪʦʚʳʭ ʙʘʟʘʣʴʪʦʚ, ʢʘʢ ʵʪʦ ʚʠʜʥʦ ʧʦ ʥʝʢʦʪʦʨʳʤ ʨʘʟʨʝʟʘʤ. ɺʤʝʩʪʝ ʩ 

ʪʝʤ, ʫʯʠʪʳʚʘʷ ʚʳʩʦʢʫʶ ʵʢʩʧʣʦʟʠʚʥʦʩʪʴ ʪʦʣʱ ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʦʡ ʩʝʨʠʠ, 

ʤʦʞʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʠʟʚʝʨʞʝʥʠʷ ʧʨʦʠʩʭʦʜʠʣʠ ʚ ʤʝʣʢʦʚʦʜʥʳʭ ʠ 

ʩʫʙʘʢʚʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʠʟ ʚʫʣʢʘʥʦʚ ʮʝʥʪʨʘʣʴʥʦʛʦ ʪʠʧʘ, ʪʦ ʝʩʪʴ ʚ ʟʨʝʣʫʶ 

ʩʪʘʜʠʶ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ. 

ʅʠʞʥʝʦʨʜʦʚʠʢʩʢʠʡ ʜʠʦʨʠʪ-ʪʦʥʘʣʠʪʦʚʳʡ ʦʩʪʨʦʚʦʜʫʞʥʳʡ ʢʦʤʧʣʝʢʩ 

 ʦʙʲʝʜʠʥʷʝʪ ʚ ʩʝʙʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʝ ʠʥʪʨʫʟʠʚʳ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʠ 

ʧʦ ʚʦʟʨʘʩʪʫ ʪʝʩʥʦ ʘʩʩʦʮʠʠʨʫʶʱʠʝ ʪʦʣʴʢʦ ʩ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʢʝʤʙʨʠʡʩʢʦ-

ʨʘʥʥʝʦʨʜʦʚʠʢʩʢʦʡ ʦʩʪʨʦʚʦʜʫʞʥʦʡ ʩʠʩʪʝʤʳ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʘʢʠʤʠ 

ʤʘʩʩʠʚʘʤʠ, ʢʘʢ ʄʠʥʪʦʨʩʢʠʡ, ʂʘʨʘʢʳʨʩʢʠʡ, ʊʫʨʫʢʩʢʠʡ, ɸʰʫʪʦʨʩʢʠʡ ʚ 

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʭʨ.ʊʝʨʩʢʝʡ ɸʣʘʪʦʦ, ʉʦʥʢʫʣʴʪʦʦʩʢʠʡ ʚ ʭʨ ʉʦʥʢʫʣʴʪʦʦ, 

ʅʦʛʘʡʩʘʡʩʢʠʡ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʂʳʨʛʳʟʩʢʦʛʦ ʭʨʝʙʪʘ ʠ ʜʨʫʛʠʝ, ʙʦʣʝʝ ʤʝʣʢʠʝ 

ʪʝʣʘ, ʠʣʠ ʢʩʝʥʦʣʠʪʳ ʚ ʙʦʣʝʝ ʤʦʣʦʜʳʭ ʠʥʪʨʫʟʠʚʘʭ. ɼʦ ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʩʭʦʜʩʪʚʦ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʠ ʩʦʩʪʘʚʘ, ʵʪʠ ʤʘʩʩʠʚʳ 

ʨʘʟʜʝʣʷʣʠʩʴ ʥʘ ʜʚʘ ʠʥʪʨʫʟʠʚʥʳʭ ʢʦʤʧʣʝʢʩʘ, ʨʝʟʢʦ ʨʘʟʣʠʯʥʳʝ ʧʦ ʚʦʟʨʘʩʪʫ: 

ʤʠʥʪʦʨʩʢʠʡ ʨʠʬʝʡʩʢʠʡ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʭʨ. ʊʝʨʩʢʝʡ ɸʣʘʪʦʦ ʠ 

ʥʦʛʘʡʩʘʡʩʢʠʡ ʥʠʞʥʝʦʨʜʦʚʠʢʩʢʠʡ ʚ ʭʨ. ʉʦʥʢʫʣʴʪʦʦ ʠ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 
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ʂʳʨʛʳʟʩʢʦʛʦ ʭʨʝʙʪʘ ("ʉʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʝ"..., ʪ.2, 1982; ʥʝʦʧʫʙʣʠʢʦʚʘʥʥʳʝ 

ʨʘʙʦʪʳ). ʊʘʢʦʝ ʧʦʣʦʞʝʥʠʝ ʙʘʟʠʨʦʚʘʣʦʩʴ ʥʘ ʥʝʦʙʦʩʥʦʚʘʥʥʦʡ ʪʨʘʢʪʦʚʢʝ 

ʚʦʟʨʘʩʪʘ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ, ʢʘʢ ʜʦʢʝʤʙʨʠʡʩʢʦʛʦ, ʠ ʧʨʦʪʠʚʦʨʝʯʠʚʳʭ ʮʠʬʨʘʭ 

ʛʝʦʭʨʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʦʧʨʝʜʝʣʝʥʠʡ ʚʦʟʨʘʩʪʘ. ɺ ʵʪʦʡ ʨʘʙʦʪʝ ʤʥʦʡ 

ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʥʥʝʦʨʜʦʚʠʢʩʢʠʡ ʚʦʟʨʘʩʪ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʢʦʤʧʣʝʢʩʘ, 

ʦʙʲʝʜʠʥʷʶʱʝʛʦ ʚʩʝ ʫʧʦʤʷʥʫʪʳʝ ʚʳʰʝ ʠʥʪʨʫʟʠʚʳ, ʥʘ ʪʦʤ ʦʩʥʦʚʘʥʠʠ, ʯʪʦ ʦʥʠ 

ʧʨʦʨʳʚʘʶʪ ʚʫʣʢʘʥʦʛʝʥʥʳʝ ʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʪʝʨʨʠʛʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ 

ʦʩʪʨʦʚʦʜʫʞʥʦʡ ʩʠʩʪʝʤʳ, ʩʦʜʝʨʞʘʱʠʝ ʢʝʤʙʨʠʡʩʢʦ-ʨʘʥʥʝʦʨʜʦʚʠʢʩʢʠʝ 

ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʩʪʘʪʢʠ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʪʝ ʪʦʣʱʠ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʩʯʠʪʘʣʠʩʴ 

ʨʠʬʝʡʩʢʠʤʠ, ʥʘʧʨʠʤʝʨ, ʘʰʫʪʫʨʫʢʩʢʘʷ ʚ ʭʨ.ʊʝʨʩʢʝʡ ɸʣʘʪʦʦ). ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʥʝʢʦʪʦʨʳʝ ʤʘʩʩʠʚʳ (ʥʘʧʨʠʤʝʨ, ʅʦʛʘʡʩʘʡʩʢʠʡ) ʧʨʦʨʳʚʘʶʪʩʷ 

ʧʨʝʜʩʨʝʜʥʝʦʨʜʦʚʠʢʩʢʠʤʠ ʛʨʘʥʠʪʦʠʜʘʤʠ ʠ ʧʦʢʨʳʚʘʶʪʩʷ ʚʤʝʩʪʝ ʩ ʥʠʤʠ 

ʩʨʝʜʥʝʦʨʜʦʚʠʢʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ɻʘʣʴʢʘ ʠ ʚʘʣʫʥʳ ʧʦʨʦʜ ʉʦʥʢʫʣʴʪʦʦʩʢʦʛʦ 

ʤʘʩʩʠʚʘ ʥʘʭʦʜʷʪʩʷ ʚ ʠʟʦʙʠʣʠʠ ʚ ʙʘʟʘʣʴʥʳʭ ʢʦʥʛʣʦʤʝʨʘʪʘʭ ʪʦʣʱʠ ʚʝʨʭʥʝʛʦ 

ʘʨʝʥʠʛʘ-ʩʨʝʜʥʝʛʦ ʦʨʜʦʚʠʢʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʨʘʥʥʝʦʨʜʦʚʠʢʩʢʠʡ ʚʦʟʨʘʩʪ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʋʧʦʤʷʥʫʪʳʝ ʚʳʰʝ ʤʘʩʩʠʚʳ ʦʙʳʯʥʦ ʠʤʝʶʪ ʨʝʟʢʦ ʫʜʣʠʥʝʥʥʳʝ ʦʯʝʨʪʘʥʠʷ 

ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʦʪ 3 ʜʦ 25 ʢʤ ʧʨʠ ʰʠʨʠʥʝ 1-4 ʢʤ, ʘ ʉʦʥʢʫʣʴʪʦʦʩʢʠʡ 

ʠʥʪʨʫʟʠʚ ʜʫʛʦʦʙʨʘʟʥʦ ʚʳʪʷʥʫʪ ʥʘ 50 ʢʤ ʧʨʠ ʰʠʨʠʥʝ 0,5-6 ʢʤ. ɺʩʝ ʦʥʠ 

ʦʙʣʘʜʘʶʪ ʬʦʨʤʦʡ ʧʣʘʩʪʦʚʳʭ ʪʝʣ, ʩʫʙʩʦʛʣʘʩʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ 

ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ. ɹʦʣʴʰʠʥʩʪʚʦ ʤʘʩʩʠʚʦʚ ʩʣʦʞʝʥʳ ʩʝʨʳʤʠ ʠ ʟʝʣʝʥʦʚʘʪʦ-

ʩʝʨʳʤʠ ʩʨʝʜʥʝ- ʠ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʤʠ ʛʥʝʡʩʦʚʠʜʥʳʤʠ ʢʚʘʨʮʝʚʳʤʠ ʜʠʦʨʠʪʘʤʠ 

- ʪʦʥʘʣʠʪʘʤʠ, ʚ ʵʥʜʦʢʦʥʪʘʢʪʦʚʳʭ ʟʦʥʘʭ ʠʤʝʶʱʠʤʠ ʧʝʨʝʭʦʜʳ ʚ 

ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ ʜʠʦʨʠʪʳ. ʇʦʨʦʜʳ ʩʦʩʪʦʷʪ (ʚ ʦʙʲʝʤ.%) ʠʟ ʘʥʜʝʟʠʥʘ N30-35 

(55-80), ʢʚʘʨʮʘ (7-20), ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʠ (ʧʨʝʦʙʣʘʜʘʝʪ) ʠ ʙʠʦʪʠʪʘ (5-30), 

ʤʝʩʪʘʤʠ ʢʘʣʠʰʧʘʪʘ (1-5), ʠ ʘʢʮʝʩʩʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ (ʤʘʛʥʝʪʠʪ, ʩʬʝʥ, ʘʧʘʪʠʪ, 

ʮʠʨʢʦʥ; ʚ ʦʪʜʝʣʴʥʳʭ ʤʘʩʩʠʚʘʭ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʠʩʫʪʩʪʚʫʶʪ ʠʣʴʤʝʥʠʪ, 

ʦʨʪʠʪ, ʪʦʨʠʪ). ʅʝʢʦʪʦʨʳʝ ʤʝʣʢʠʝ ʤʘʩʩʠʚʳ ʩʣʦʞʝʥʳ ʮʝʣʠʢʦʤ ʩʚʝʪʣʦ-ʩʝʨʳʤʠ 

ʠʣʠ ʨʦʟʦʚʘʪʦ-ʩʝʨʳʤʠ ʩʨʝʜʥʝ- ʠ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʤʠ ʩʣʘʙʦ ʛʥʝʡʩʦʚʠʜʥʳʤʠ 

ʪʨʦʥʜʴʝʤʠʪʘʤʠ (ʧʣʘʛʠʦʛʨʘʥʠʪʘʤʠ), ʩʦʩʪʦʷʱʠʤʠ (ʚ ʦʙʲʝʤ.%) ʠʟ ʦʣʠʛʦʢʣʘʟʘ 
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N20-26 (60-70), ʢʚʘʨʮʘ (20-35), ʙʠʦʪʠʪʘ ʠ ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʠ (ʜʦ 15) ʠ 

ʘʢʮʝʩʩʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ (ʤʘʛʥʝʪʠʪ, ʘʧʘʪʠʪ, ʮʠʨʢʦʥ ʠ ʜʨ.). ʂʘʣʠʝʚʳʡ ʧʦʣʝʚʦʡ 

ʰʧʘʪ ʠ, ʯʘʩʪʠʯʥʦ, ʢʚʘʨʮ ʚ ʧʦʨʦʜʘʭ ʢʦʤʧʣʝʢʩʘ ʠʤʝʶʪ ʚʪʦʨʠʯʥʳʡ ʭʘʨʘʢʪʝʨ, 

ʦʯʝʚʠʜʥʦ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʚʣʠʷʥʠʝʤ ʧʦʩʣʝʜʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ 

ʛʨʘʥʠʪʦʦʙʨʘʟʦʚʘʥʠʷ. 

ɼʘʥʥʳʝ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʵʪʠʭ ʧʦʨʦʜ (ʧʨʠʣʦʞ. 2, ʪʘʙʣ.10)   

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʦ ʩʦʜʝʨʞʘʥʠʶ SiO2 ʠʭ ʩʦʩʪʘʚ ʢʦʣʝʙʣʝʪʩʷ ʦʪ ʜʠʦʨʠʪʦʚ ʜʦ 

ʛʨʘʥʦʜʠʦʨʠʪʦʚ-ʪʦʥʘʣʠʪʦʚ. ʇʦ ʩʫʤʤʝ ʱʝʣʦʯʝʡ ʯʘʩʪʴ ʠʟ ʥʠʭ ʜʦʩʪʠʛʘʝʪ 

ʩʫʙʱʝʣʦʯʥʦʛʦ ʧʦʣʷ, ʯʪʦ, ʚʠʜʠʤʦ, ʚʳʟʚʘʥʦ ʘʣʴʙʠʪʠʟʘʮʠʝʡ ʠ ʢʘʣʠʰʧʘʪʠʟʘʮʠʝʡ 

ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʤʘʩʩʠʚʦʚ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʨʦʜ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦ ʥʝʢʦʪʦʨʳʤ 

ʠʥʬʦʨʤʘʪʠʚʥʳʤ ʧʝʪʨʦʭʠʤʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʦʥʠ ʩʦʧʦʩʪʘʚʣʷʣʠʩʴ ʩ 

ʠʟʚʝʩʪʥʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʨʘʟʣʠʯʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ (ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ) 

ʪʠʧʦʚ ʛʨʘʥʠʪʦʠʜʦʚ, ʦʙʦʩʥʦʚʘʥʥʳʭ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʩʧʝʮʠʘʣʴʥʳʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ (Chappel, White, 1974; White, Chappel, 1983; White, 1979; 

Pitcher, 1983, 1987; ʠ ʜʨ.). ʂ ʵʪʠʤ ʧʘʨʘʤʝʪʨʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʪʘʢʠʝ 

ʩʦʦʪʥʦʰʝʥʠʷ, ʢʘʢ ʂ = ʚ ʤʦʣ.ʢʦʣ-ʚʘʭ Al/(Ca+Na+K); ʚ ʘʪ. ʢʦʣ-ʚʘʭ Na+K/Al, 

K/Na+K, Fe /Fe +Mg. ʉʨʝʜʠ ʧʦʣʫʯʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʦʙʩʫʞʜʘʝʤʳʤ 

ʧʦʨʦʜʘʤ ʧʨʝʦʙʣʘʜʘʶʪ ʩʣʝʜʫʶʱʠʝ: K =0,90-1,05, Na+K/Al=0,50-0,70; 

K/Na+K=0,20-0,45; Fe /Fe +Mg=0,50-0,74. ʉʨʘʚʥʠʚʘʷ ʵʪʠ ʜʘʥʥʳʝ ʩ 

ʧʘʨʘʤʝʪʨʘʤʠ ʫʧʦʤʷʥʫʪʳʭ ʚʳʰʝ ʛʨʘʥʠʪʦʠʜʦʚ, ʤʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʦʥʠ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʩʭʦʜʩʪʚʦ ʧʦʨʦʜ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩ ʄ-ʪʠʧʦʤ ʠ I-

ʪʠʧʦʤ ʛʨʘʥʠʪʦʠʜʦʚ, ʪʦ ʝʩʪʴ ʠʥʜʠʮʠʨʫʶʪ ʦʙʩʪʘʥʦʚʢʠ ʧʨʠʤʠʪʠʚʥʳʭ 

ʦʩʪʨʦʚʥʳʭ ʜʫʛ ʠ ʘʢʪʠʚʥʳʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʦʢʨʘʠʥ ʠʣʠ ʵʥʩʠʘʣʠʯʝʩʢʠʭ 

ʦʩʪʨʦʚʥʳʭ ʜʫʛ. ʊʘʢʦʝ ʧʝʨʝʢʨʳʪʠʝ ʧʦ ʚʝʣʠʯʠʥʘʤ ʧʝʪʨʦʭʠʤʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʯʘʩʪʠʯʥʦ ʧʨʠʩʫʪʩʪʚʫʝʪ ʠ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʪʠʧʦʚʳʭ ʛʨʘʥʠʪʦʠʜʘʭ. 

ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ, ʚʠʜʠʤʦ, ʚ ʢʘʢʦʡ-ʪʦ ʤʝʨʝ ʦʥʦ ʫʩʫʛʫʙʣʷʝʪʩʷ ʙʦʣʝʝ ʧʦʟʜʥʠʤʠ 

ʥʘʣʦʞʝʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʩʦʩʪʘʚʘ ʧʦʨʦʜ. 

ɸʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʠ ʥʝʢʦʪʦʨʳʭ ʨʝʜʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʦʨʦʜʘʭ ʧʦ ʠʤʝʶʱʠʤʩʷ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʜʘʥʥʳʤ 
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(ʩʤ.ʧʨʠʣʦʞ. 2, ʪʘʙʣ.11) ʥʘ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʦʡ ʩʧʘʡʜʝʨ-ʜʠʘʛʨʘʤʤʝ ɼʞ.ʇʠʨʩʘ 

(Pearce et al., 1984) ʧʦʢʘʟʳʚʘʝʪ ʭʦʨʦʰʝʝ ʩʦʚʧʘʜʝʥʠʝ ʩʧʝʢʪʨʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʩʦʜʝʨʞʘʥʠʡ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʨʦʜʘʭ, ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʧʦ 

ʛʨʘʥʠʪʘʤ ʦʢʝʘʥʠʯʝʩʢʠʭ ʭʨʝʙʪʦʚ (ORG), ʩʦ ʩʧʝʢʪʨʦʤ ʛʨʘʥʠʪʦʚ ʚʫʣʢʘʥʠʯʝʩʢʠʭ 

ʜʫʛ (ʨʠʩ.16).  

 
 

ʈʠʩ.16.  ʉʨʘʚʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʡ ʂ2ʆ, ʨʝʜʢʠʭ ʠ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʥʠʞʥʝʦʨʜʦʚʠʢʩʢʠʭ 

ʦʩʪʨʦʚʦʜʫʞʥʳʭ ʛʨʘʥʠʪʦʠʜʘʭ, ʧʦ (Pearce et al., 1974) 

 

ɺʝʨʪʠʢʘʣʴʥʘʷ ʰʪʨʠʭʦʚʢʘ ï ʧʦʣʝ, ʦʙʦʙʱʘʶʱʝʝ ʩʧʝʢʪʨ ʩʦʜʝʨʞʘʥʠʡ ʨʝʜʢʠʭ ʵʣʝʤʝʥʪʦʚ (ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʧʦ 

ʨʘʩʯʝʪʥʳʤ ʩʦʜʝʨʞʘʥʠʷʤ ʚ ʛʨʘʥʠʪʘʭ ʩʨʝʜʠʥʥʦ-ʦʢʝʘʥʠʯʝʩʢʠʭ ʭʨʝʙʪʦʚ (ORG) ʚ ʪʠʧʦʚʳʭ ʢʦʣʣʠʟʠʦʥʥʳʭ 

ʛʨʘʥʠʪʦʠʜʘʭ. 

 

ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʰʪʨʠʭʦʚʢʘ ï ʥʠʞʥʝʦʨʜʦʚʠʢʩʢʠʝ ʦʩʪʨʦʚʦʜʫʞʥʳʝ ʢʦʤʧʣʝʢʩʳ ʢʚʘʨʮʝʚʳʭ ʜʠʦʨʠʪʦʚ-ʪʦʥʘʣʠʪʦʚ 

(ʩʦʥʢʫʣʴʪʦʦʩʢʠʡ, ʥʦʛʘʡʩʘʡʩʢʠʡ ʠ ʜʨ.). 

 

ɺʠʜʠʤʦ, ʵʪʦʪ ʤʝʪʦʜ, ʢʘʢ ʦʪʤʝʯʘʣʠ ʝʛʦ ʘʚʪʦʨʳ, ʧʦʢʘ ʥʝ ʧʦʟʚʦʣʷʝʪ 

ʜʝʪʘʣʠʟʠʨʦʚʘʪʴ ʨʘʟʜʝʣʝʥʠʝ ʥʘʜʩʫʙʜʫʢʮʠʦʥʥʳʭ ʦʙʩʪʘʥʦʚʦʢ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʛʨʘʥʠʪʦʠʜʦʚ. ʆʜʥʘʢʦ ʧʨʠʚʣʝʯʝʥʠʝ ʩʚʝʜʝʥʠʡ ʧʦ ʪʝʢʪʦʥʠʯʝʩʢʦʤʫ ʠ 

ʚʦʟʨʘʩʪʥʦʤʫ ʧʦʣʦʞʝʥʠʶ ʠ ʥʝʢʦʪʦʨʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ 

ʧʦʨʦʜ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʢʦʤʧʣʝʢʩʘ ʨʘʟʨʝʰʘʝʪ ʫʪʦʯʥʠʪʴ ʛʝʦʜʠʥʘʤʠʯʝʩʢʫʶ 

ʦʙʩʪʘʥʦʚʢʫ ʠʭ ʚʥʝʜʨʝʥʠʷ. ʊʦ, ʯʪʦ ʚʤʝʱʘʶʱʠʝ ʧʦʨʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʦʣʴʢʦ 

ʦʩʪʨʦʚʦʜʫʞʥʳʤʠ ʪʦʣʝʠʪʦʚʳʤʠ ʙʘʟʘʣʴʪʘʤʠ, ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʳʤʠ ʘʥʜʝʟʠʪʦ-

ʙʘʟʘʣʴʪʘʤʠ ʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʪʝʨʨʠʛʝʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʘ ʩʦʜʝʨʞʘʥʠʝ 
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ʪʝʤʥʦʮʚʝʪʥʳʭ ʤʠʥʝʨʘʣʦʚ ʚ ʧʦʨʦʜʘʭ ʩʘʤʦʛʦ ʠʥʪʨʫʟʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʢʦʣʝʙʣʝʪʩʷ ʦʪ 10 ʜʦ 25% ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʠ ʠ ʥʝʢʦʪʦʨʳʝ 

ʜʨʫʛʠʝ ʧʨʠʟʥʘʢʠ, ʧʦʟʚʦʣʷʝʪ ʧʨʠʡʪʠ ʢ ʙʦʣʝʝ ʦʙʦʩʥʦʚʘʥʥʦʤʫ ʚʳʚʦʜʫ ʦ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʦʨʦʜ ʢ ʄ-ʪʠʧʫ, ʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢ 

ʟʘʢʣʶʯʝʥʠʶ ʦʙ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʠ ʚ ʫʩʣʦʚʠʷʭ ʧʨʠʤʠʪʠʚʥʦʡ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ. 

 

3.3.2.2  ʆʬʠʦʣʠʪʦʚʘʷ ʘʩʩʦʮʠʘʮʠʷ ʟʘʜʫʛʦʚʦʛʦ ʙʘʩʩʝʡʥʘ (ɭ-O1tr ) 

 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʵʥʩʠʤʘʪʠʯʝʩʢʦʡ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʟʘʜʫʛʦʚʳʤ 

ʩʧʨʝʜʠʥʛʦʤ ʠ ʦʙʨʘʟʦʚʘʥʠʝʤ ʦʬʠʦʣʠʪʦʚʦʡ ʘʩʩʦʮʠʘʮʠʠ ʚ ʂʳʨʛʳʟʩʢʦ-

ʊʝʨʩʢʝʡʩʢʦʤ ʦʢʨʘʠʥʥʦʤ ʤʦʨʝ (ʟʘʜʫʛʦʚʦʤ ʙʘʩʩʝʡʥʝ), ʦʪʜʝʣʷʚʰʝʤ ʵʪʫ ʜʫʛʫ ʦʪ 

ʉʝʚʝʨʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʛʦ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ. ʕʪʘ ʘʩʩʦʮʠʘʮʠʷ ʠʤʝʝʪ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʯʝʨʪʳ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʦʡ 

ʩʧʨʝʜʠʥʛʘ ʥʘʜ ʟʦʥʦʡ ʩʫʙʜʫʢʮʠʠ. ɺ ʵʪʦʤ ʩʤʳʩʣʝ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ 

ʜʚʦʡʩʪʚʝʥʥʦʩʪʴ ʨʝʞʠʤʘ ʝʝ ʦʙʨʘʟʦʚʘʥʠʷ: ʥʘʨʷʜʫ ʩ ʫʩʣʦʚʠʷʤʠ ʢʦʥʚʝʨʛʝʥʮʠʠ ʥʝ 

ʤʝʥʴʰʫʶ ʨʦʣʴ ʠʛʨʘʣʠ ʠ ʜʠʚʝʨʛʝʥʪʥʳʝ ʧʨʦʮʝʩʩʳ. 

ʆʬʠʦʣʠʪʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʢʦʨʫ ʟʘʜʫʛʦʚʦʛʦ ʩʧʨʝʜʠʥʛʦʚʦʛʦ ʙʘʩʩʝʡʥʘ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʧʨʝʜʝʣʘʭ ʉʝʚʝʨʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ (ʩʤ. ʨʠʩ. 

11). ʂʘʢ ʠ ʦʧʠʩʘʥʥʳʝ ʚʳʰʝ ʦʬʠʦʣʠʪʳ ʦʢʝʘʥʠʯʝʩʢʦʛʦ ʪʠʧʘ, ʦʥʠ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʣʠʰʴ ʚ ʚʠʜʝ ʥʝʙʦʣʴʰʠʭ ʘʣʣʦʭʪʦʥʥʳʭ ʬʨʘʛʤʝʥʪʦʚ, ʨʘʟʦʙʱʝʥʥʳʭ ʦʜʠʥ ʦʪ 

ʜʨʫʛʦʛʦ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʢʠʣʦʤʝʪʨʦʚ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ 

ʢʠʣʦʤʝʪʨʦʚ. ʇʦʷʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʪʠʭ ʬʨʘʛʤʝʥʪʦʚ ʧʨʦʪʷʛʠʚʘʝʪʩʷ ʥʘ 

ʨʘʩʩʪʦʷʥʠʝ ʦʢʦʣʦ 700 ʢʤ ʦʪ ʚʦʩʪʦʯʥʦʛʦ ʦʢʦʥʯʘʥʠʷ ʭʨ.ʊʝʨʩʢʝʡ ɸʣʘʪʦʦ ʜʦ 

ʟʘʧʘʜʥʳʭ ʦʪʨʦʛʦʚ ʂʳʨʛʳʟʩʢʦʛʦ ʭʨʝʙʪʘ. ɼʘʣʴʰʝ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜ, ʧʦ ʜʘʥʥʳʤ 

ʙʫʨʝʥʠʷ (ɸʚʜʝʝʚ, 1984; ɸʣʝʢʩʝʝʚ, 1991) ʠ ʛʨʘʚʠʤʝʪʨʠʠ (ɸ.ʅ.ʃʦʙʘʥʯʝʥʢʦ, 

ʫʩʪʥʦʝ ʩʦʦʙʱʝʥʠʝ), ʦʬʠʦʣʠʪʳ ʧʦʛʨʫʞʘʶʪʩʷ ʧʦʜ ʏʫ-ʉʘʨʳʩʫʡʩʢʫʶ 

ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʫʶ ʚʧʘʜʠʥʫ. 

ɺ ʦʜʥʦ ʚʨʝʤʷ ʤʳ (ʄʘʢʘʨʳʯʝʚ, ɻʝʩʴ, 1981; ɻʝʩʴ, ʄʘʢʘʨʳʯʝʚ, 1985) 

ʛʨʫʧʧʠʨʦʚʘʣʠ ʵʪʠ ʬʨʘʛʤʝʥʪʳ ʦʬʠʦʣʠʪʦʚ ʚ ʧʘʨʘʣʣʝʣʴʥʳʝ ʫʟʢʠʝ ʧʨʦʪʷʞʝʥʥʳʝ 

ʟʦʥʳ (ʂʝʥʢʦʣʴʩʢʦ-ɺʦʩʪʦʯʥʦ-ʊʝʨʩʢʝʡʩʢʫʶ, ʉʦʥʢʫʣʴʩʢʦ-ɸʰʫʪʫʨʫʢʩʢʫʶ, ʠʣʠ 
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ʟʦʥʫ ʩʦʯʣʝʥʝʥʠʷ ʉʝʚʝʨʥʦʛʦ ʠ ʉʨʝʜʠʥʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ), ʦʛʨʘʥʠʯʝʥʥʳʝ 

ʢʨʫʧʥʳʤʠ ʨʘʟʨʳʚʘʤʠ ʩʫʙʰʠʨʦʪʥʦʛʦ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ, 

ʢʫʣʠʩʦʦʙʨʘʟʥʦ ʧʦʜʩʪʘʚʣʷʶʱʠʤʠ ʜʨʫʛ ʜʨʫʛʘ ʠ ʦʙʷʟʘʥʥʳʤʠ ʩʚʦʠʤ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ ʤʥʦʛʦʢʨʘʪʥʳʤ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʜʚʠʞʝʥʠʷʤ. ʂʘʢ ʩʧʨʘʚʝʜʣʠʚʦ 

ʟʘʤʝʪʠʣʠ ʄ.ɻ.ʃʦʤʠʟʝ ʠ ʜʨ. (1997), ʪʘʢʦʝ ʦʙʲʝʜʠʥʝʥʠʝ ʦʬʠʦʣʠʪʦʚ ʉʝʚʝʨʥʦʛʦ 

ʊʷʥʴ-ʐʘʥʷ ʚ ʦʪʜʝʣʴʥʳʝ ʫʟʢʠʝ ʟʦʥʳ ʫʩʣʦʚʥʦ, ʫʯʠʪʳʚʘʷ ʚʝʨʦʷʪʥʦʩʪʴ 

ʘʣʣʦʭʪʦʥʥʦʛʦ ʟʘʣʝʛʘʥʠʷ ʤʥʦʛʠʭ ʠʭ ʬʨʘʛʤʝʥʪʦʚ. ʄʝʞʜʫ ʪʝʤ, ʠʟ ʥʘʰʠʭ ʙʦʣʝʝ 

ʨʘʥʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫʩʣʦʚʥʦʩʪʴʶ ʩʪʨʘʜʘʝʪ ʪʦ, ʯʪʦ ʤʳ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ 

ʩʯʠʪʘʣʠ ʫʧʦʤʷʥʫʪʳʝ ʚʳʰʝ ʟʦʥʳ ʢʦʨʥʝʚʳʤʠ, ʪʦ ʝʩʪʴ ʦʬʠʦʣʠʪʦʚʳʤʠ ʰʚʘʤʠ, 

ʦʪʤʝʯʘʷ ʧʨʠ ʵʪʦʤ ʘʣʣʦʭʪʦʥʥʦʩʪʴ ʦʬʠʦʣʠʪʦʚʳʭ ʦʩʪʘʥʮʦʚ ʠ ʟʘʚʠʩʠʤʦʩʪʴ ʠʭ 

ʩʦʚʨʝʤʝʥʥʳʭ ʦʯʝʨʪʘʥʠʡ ʦʪ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʨʘʟʣʦʤʦʚ. 

ʉʫʜʷ ʧʦ ʩʪʨʦʝʥʠʶ ʠ ʩʦʩʪʘʚʫ ʵʪʠʭ ʦʩʪʘʥʮʦʚ, ʦʥʠ, ʦʯʝʚʠʜʥʦ, ʧʨʠʥʘʜʣʝʞʘʣʠ 

ʝʜʠʥʦʡ ʦʬʠʦʣʠʪʦʚʦʡ ʘʩʩʦʮʠʘʮʠʠ, ʦʙʜʫʮʠʨʦʚʘʚʰʝʡ ʩ ʶʛʘ (ʚ ʩʦʚʨʝʤʝʥʥʳʭ 

ʢʦʦʨʜʠʥʘʪʘʭ, ʠʣʠ ʩ ʚʦʩʪʦʢʘ ʚ ʧʘʣʝʦʦʨʠʝʥʪʠʨʦʚʢʝ) ʥʘ ʉʝʚʝʨʦ-ʊʷʥʴ-ʐʘʥʴʩʢʠʡ 

ʤʠʢʨʦʢʦʥʪʠʥʝʥʪ. ɺʳʜʝʣʷʚʰʠʝʩʷ ʨʘʥʝʝ ʥʘʤʠ ʂʝʥʢʦʣʴʩʢʦ-ɺʦʩʪʦʯʥʦ-

ʊʝʨʩʢʝʡʩʢʘʷ ʠ ʉʦʥʢʫʣʴʩʢʦ-ɸʰʫʪʫʨʫʢʩʢʘʷ ʟʦʥʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

"ʚʳʢʨʦʝʥʥʳʝ" ʙʦʣʝʝ ʧʦʟʜʥʠʤʠ ʨʘʟʣʦʤʘʤʠ ʯʘʩʪʠ ʵʪʦʛʦ ʝʜʠʥʦʛʦ 

ʦʙʜʫʢʮʠʦʥʥʦʛʦ ʘʣʣʦʭʪʦʥʘ. 

ʋʯʠʪʳʚʘʷ ʘʣʣʦʭʪʦʥʥʦʩʪʴ ʦʬʠʦʣʠʪʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʝʚʝʨʦ-ʊʷʥʴ-

ʐʘʥʴʩʢʦʛʦ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ, ʧʨʠʭʦʜʠʤ ʢ ʚʳʚʦʜʫ ʦʙ ʠʭ ʦʙʨʘʟʦʚʘʥʠʠ ʟʘ 

ʧʨʝʜʝʣʘʤʠ ʧʦʩʣʝʜʥʝʛʦ. ʈʘʟʤʝʱʝʥʠʝ ʬʨʘʛʤʝʥʪʦʚ ʦʬʠʦʣʠʪʦʚ ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʭ 

ʚʳʜʚʠʞʝʥʠʝ ʠʟ ʙʘʩʩʝʡʥʘ, ʦʢʘʡʤʣʷʚʰʝʛʦ ʵʪʦʪ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪ ʩ ʶʛʘ (ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʦʨʜʠʥʘʪʘʭ), ʪʦ ʝʩʪʴ ʢʘʢ ʙʫʜʪʦ ʠʟ ʫʧʦʤʠʥʘʚʰʝʛʦʩʷ ʚʳʰʝ 

ʀʰʠʤ-ʅʘʨʳʥʩʢʦʛʦ ʦʢʝʘʥʠʯʝʩʢʦʛʦ ʙʘʩʩʝʡʥʘ, ʨʘʟʜʝʣʷʚʰʝʛʦ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʳ 

ʉʝʚʝʨʥʦʛʦ ʠ ʉʨʝʜʠʥʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ. ʆʜʥʘʢʦ ʦʙʜʫʢʮʠʷ ʦʬʠʦʣʠʪʦʚ ʠʟ ʵʪʦʛʦ 

ʙʘʩʩʝʡʥʘ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚʳʰʝ (ʨʘʟʜʝʣ 3.2), ʧʨʦʠʩʭʦʜʠʣʘ ʥʘ ʶʛ, ʥʘ ʉʨʝʜʠʥʥʳʡ 

ʊʷʥʴ-ʐʘʥʴ. ʄʝʞʜʫ ʪʝʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʦʬʠʦʣʠʪʳ ʦʙʜʫʮʠʨʦʚʘʣʠ ʥʘ 

ʉʝʚʝʨʦ-ʊʷʥʴ-ʐʘʥʴʩʢʠʡ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪ ʩʦʚʤʝʩʪʥʦ ʩ ʦʩʘʜʦʯʥʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ ʢʨʘʝʚʦʤʦʨʩʢʦʛʦ ʪʠʧʘ ʠ ʚʫʣʢʘʥʠʪʘʤʠ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ ʥʘ 

ʤʘʬʠʯʝʩʢʦʤ ʦʩʥʦʚʘʥʠʠ, ʟʥʘʯʠʪʝʣʴʥʳʝ ʬʨʘʛʤʝʥʪʳ ʢʦʪʦʨʦʡ ʧʨʠʞʘʪʳ ʩ ʶʛʘ ʢ 
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ʵʪʦʤʫ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʫ, ʦʪʜʝʣʷʷ ʝʛʦ ʦʪ ʉʨʝʜʠʥʥʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʛʦ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʩʪʨʫʢʪʫʨʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʨʦʠʩʭʦʞʜʝʥʠʠ 

ʦʙʩʫʞʜʘʝʤʳʭ ʦʬʠʦʣʠʪʦʚ ʉʝʚʝʨʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ ʠʟ ʟʘʜʫʛʦʚʦʛʦ ʩʧʨʝʜʠʥʛʦʚʦʛʦ 

ʙʘʩʩʝʡʥʘ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʘʢʞʝ ʠʭ ʧʝʪʨʦʭʠʤʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ. 

ʉʦʭʨʘʥʷʷ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ ʚ ʥʘʠʤʝʥʦʚʘʥʠʷʭ (ʃʦʤʠʟʝ ʠ ʜʨ., 1997), ʷ ʥʘʟʳʚʘʶ 

ʵʪʦʪ ʙʘʩʩʝʡʥ ʂʳʨʛʳʟʩʢʦ-ʊʝʨʩʢʝʡʩʢʠʤ, ʦʜʥʘʢʦ ʩʯʠʪʘʷ ʝʛʦ ʩʧʨʝʜʠʥʛʦʚʳʤ 

ʟʘʜʫʛʦʚʳʤ. 

ʆʬʠʦʣʠʪʦʚʘʷ ʘʩʩʦʮʠʘʮʠʷ, ʠʥʜʠʮʠʨʫʶʱʘʷ ʵʪʦʪ ʙʘʩʩʝʡʥ, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: ʠʥʪʝʥʩʠʚʥʦ ʩʝʨʧʝʥʪʠʥʠʟʠʨʦʚʘʥʥʳʝ, ʯʘʩʪʦ 

ʤʝʣʘʥʞʠʨʦʚʘʥʥʳʝ ʧʝʨʠʜʦʪʠʪʳ, ʢʫʤʫʣʷʪʠʚʥʳʝ ʠ ʤʘʩʩʠʚʥʳʝ ʛʘʙʙʨʦʠʜʳ, 

ʢʦʤʧʣʝʢʩ ʧʘʨʘʣʣʝʣʴʥʳʭ ʜʠʘʙʘʟʦʚʳʭ ʠ ʜʦʣʝʨʠʪʦʚʳʭ ʜʘʝʢ (ʤʝʩʪʘʤʠ ʩʠʣʣʦʚ), ʘ 

ʪʘʢʞʝ ʚʫʣʢʘʥʠʪʳ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ, ʩʦʜʝʨʞʘʱʠʝ ʧʨʦʩʣʦʠ ʠ ʛʦʨʠʟʦʥʪʳ 

ʢʨʝʤʥʠʩʪʳʭ ʧʦʨʦʜ ʠ ʤʝʩʪʘʤʠ ʠʟʚʝʩʪʥʷʢʦʚ. ʆʙʲʝʤ ʚʳʭʦʜʦʚ 

ʘʧʦʧʝʨʠʜʦʪʠʪʦʚʳʭ ʩʝʨʧʝʥʪʠʥʠʪʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ. ɸʧʦʧʝʨʠʜʦʪʠʪʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ, ʚ ʦʩʥʦʚʥʦʤ, ʛʘʨʮʙʫʨʛʠʪʘʤʠ ʠ, ʚ ʤʝʥʴʰʝʡ ʤʝʨʝ, ʣʝʨʮʦʣʠʪʘʤʠ ʠ 

ʜʨʫʛʠʤʠ ʨʘʟʥʦʚʠʜʥʦʩʪʷʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ, ʧʦ ʜʘʥʥʳʤ ʃ.ʀ.ɼʝʤʠʥʦʡ ʠ ʜʨ. 

(1995) ʟʦʥʘʣʴʥʫʶ "ʥʘʜʩʫʙʜʫʢʮʠʦʥʥʫʶ" ʭʨʦʤʦʚʫʶ ʰʧʠʥʝʣʴ. ʉʦʚʤʝʩʪʥʦ ʩ 

ʛʘʙʙʨʦʠʜʘʤʠ ʫʣʴʪʨʘʤʘʬʠʪʳ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʢʘʢ ʨʘʟʥʦʠʤʝʥʥʳʝ ʠʥʪʨʫʟʠʚʥʳʝ 

ʢʦʤʧʣʝʢʩʳ (ʢʘʨʘʘʨʯʠʥʩʢʠʡ, ʢʘʨʘʢʘʪʪʠʥʩʢʠʡ, ʪʘʰʪʘʤʙʝʢʪʦʨʩʢʠʡ, ʢʘʟʳʢʩʢʠʡ ʠ 

ʜʨ.). ʅʝʜʘʚʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʡ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʥʝʧʦʚʩʝʤʝʩʪʥʦ, ʢʦʤʧʣʝʢʩ 

ʧʘʨʘʣʣʝʣʴʥʳʭ ʜʘʝʢ (Ghes, Bakirov, 1993; ʃʦʤʠʟʝ, 1994; ʄʠʢʦʣʘʡʯʫʢ ʠ ʜʨ., 

1997), ʩʝʢʫʱʠʭ ʛʘʙʙʨʦ, ʧʨʝʜʩʪʘʚʣʝʥ ʠʣʠ ʨʘʟʨʦʟʥʝʥʥʳʤʠ ʩʫʙʧʘʨʘʣʣʝʣʴʥʳʤʠ 

ʜʘʡʢʘʤʠ ʤʦʱʥʦʩʪʴʶ 0,2 - 5 ʤ ʩ ʜʚʫʭʩʪʦʨʦʥʥʝʡ ʟʘʢʘʣʢʦʡ, ʠʣʠ ʩʣʦʝʤ "ʜʘʡʢʘ ʚ 

ʜʘʡʢʝ" ʩ ʦʜʥʦʩʪʦʨʦʥʥʝʡ ʟʘʢʘʣʢʦʡ ʜʘʝʢ ʠ ʨʝʜʢʠʤʠ ʩʢʨʠʥʘʤʠ ʛʘʙʙʨʦʠʜʦʚ. 

ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʬʨʘʛʤʝʥʪʳ ʦʬʠʦʣʠʪʦʚʦʛʦ ʨʘʟʨʝʟʘ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʝʛʦ ʚʫʣʢʘʥʦʛʝʥʥʦʡ ʯʘʩʪʴʶ (ʪʝʨʝʢʩʢʘʷ, 

ʢʘʨʘʘʨʯʠʥʩʢʘʷ, ʠʨʠʪʦʨʩʢʘʷ, ʢʘʨʘʢʘʪʪʠʥʩʢʘʷ, ʪʝʨʩʢʝʡʩʢʘʷ ʪʦʣʱʠ). ʆʥʘ 

ʩʣʦʞʝʥʘ ʚ ʨʘʟʣʠʯʥʳʭ ʢʦʤʙʠʥʘʮʠʷʭ ʙʘʟʘʣʴʪʘʤʠ, ʩʧʠʣʠʪʘʤʠ, ʚʘʨʠʦʣʠʪʘʤʠ, 

ʩʪʝʢʣʦʚʘʪʳʤʠ ʣʘʚʘʤʠ (ʜʦ 80-90%), ʯʘʩʪʦ ʤʠʥʜʘʣʝʢʘʤʝʥʥʳʤʠ, ʩ ʰʘʨʦʚʦʡ, 

ʧʦʜʫʰʝʯʥʦʡ ʠ ʪʨʫʙʦʚʦʡ ʦʪʜʝʣʴʥʦʩʪʴʶ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʤ 
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ʢʦʣʠʯʝʩʪʚʦʤ ʣʘʚʦʙʨʝʢʯʠʡ, ʪʫʬʦʙʨʝʢʯʠʡ, ʪʫʬʦʚ (ʜʦ 15%). ɺ ʚʫʣʢʘʥʠʪʘʭ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʤʘʣʦʤʦʱʥʳʝ ʧʨʦʩʣʦʠ ʢʨʘʩʥʳʭ ʷʰʤ, ʟʝʣʝʥʦ-ʩʝʨʳʭ ʠ ʯʝʨʥʳʭ 

ʢʨʝʤʥʝʡ ʠ ʢʨʝʤʥʠʩʪʳʭ ʩʣʘʥʮʝʚ, ʘ ʤʝʩʪʘʤʠ ʠ ʧʨʝʨʳʚʠʩʪʳʝ ʛʦʨʠʟʦʥʪʳ 

ʠʟʚʝʩʪʥʷʢʦʚ. ɺʠʜʠʤʘʷ ʤʦʱʥʦʩʪʴ ʚʫʣʢʘʥʦʛʝʥʥʦʡ ʯʘʩʪʠ ʦʬʠʦʣʠʪʦʚʦʛʦ ʨʘʟʨʝʟʘ 

ʢʦʣʝʙʣʝʪʩʷ ʦʪ 1000 ʜʦ 2000 ʤ. 

ʂ ʬʨʘʛʤʝʥʪʘʤ ʚʝʨʭʥʝʛʦ (ʦʩʘʜʦʯʥʦʛʦ) ʩʣʦʷ ʦʬʠʦʣʠʪʦʚʦʡ ʘʩʩʦʮʠʘʮʠʠ 

ʦʪʥʦʩʷʪʩʷ ʥʝʢʦʪʦʨʳʝ ʨʘʟʨʝʟʳ, ʩʣʦʞʝʥʥʳʝ ʢʨʝʤʥʠʩʪʳʤʠ, ʢʨʝʤʥʠʩʪʦ-

ʛʣʠʥʠʩʪʳʤʠ ʩʣʘʥʮʘʤʠ (ʥʘʧʨʠʤʝʨ, ʤʝʩʪʘʤʠ ʚʝʨʭʠ ʢʘʨʘʘʨʯʠʥʩʢʦʡ ʪʦʣʱʠ ʚ 

ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʂʳʨʛʳʟʩʢʦʛʦ ʭʨʝʙʪʘ, ʢʨʝʤʥʠʩʪʦ-ʩʣʘʥʮʝʚʘʷ ʪʦʣʱʘ ʚ 

ʭʨ.ʂʘʨʘʢʘʪʪʳ). ʉʶʜʘ ʞʝ ʦʪʥʦʩʷʪʩʷ ʠ ʛʨʘʫʚʘʢʢʦʚʳʝ ʬʣʠʰʝʚʳʝ ʠ 

ʦʣʠʩʪʦʩʪʨʦʤʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʢʝʤʙʨʠʷ-ʪʨʝʤʘʜʦʢʘ, ʦʧʠʩʘʥʥʳʝ ʢʘʢ ʦʙʨʘʟʦʚʘʥʠʷ 

ʟʘʜʫʛʦʚʦʛʦ ʙʘʩʩʝʡʥʘ ʚ ʩʣʝʜʫʶʱʝʤ ʨʘʟʜʝʣʝ. 

ɺʦʟʨʘʩʪ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʦʡ ʯʘʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʦʬʠʦʣʠʪʦʚʦʡ 

ʘʩʩʦʮʠʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ  ʥʘʭʦʜʢʘʤʠ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʦʩʪʘʪʢʦʚ (ʚʦʜʦʨʦʩʣʠ, ʩʧʠʢʫʣʳ ʛʫʙʦʢ, ʨʘʜʠʦʣʷʨʠʠ, ʭʠʦʣʠʪʳ, ʢʦʥʦʜʦʥʪʳ, 

ʘʢʨʠʪʘʨʭʠ, ʤʠʢʨʦʧʨʦʙʣʝʤʘʪʠʢʠ ʨʘʥʥʝʛʦ ʢʝʤʙʨʠʷ - ʨʘʥʥʝʛʦ ʦʨʜʦʚʠʢʘ, 

ʩʦʙʨʘʥʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʚʳʭʦʜʘʭ ʦʬʠʦʣʠʪʦʚ ʚ ʢʨʝʤʥʠʩʪʳʭ ʠ 

ʠʟʚʝʩʪʥʷʢʦʚʳʭ ʧʨʦʩʣʦʷʭ ʩʨʝʜʠ ʙʘʟʘʣʴʪʦʚ ʠ  ʚ ʢʨʝʤʥʠʩʪʦ-ʩʣʘʥʮʝʚʦʡ ʯʘʩʪʠ 

ʨʘʟʨʝʟʘ, ʧʦʢʨʳʚʘʶʱʝʡ ʚʫʣʢʘʥʠʪʳ (ʩʤ.ɻʣʘʚʫ 2). ɽʜʠʥʠʯʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ 

ʨʘʜʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʧʦ ʮʠʨʢʦʥʘʤ ʠʟ ʛʘʙʙʨʦ, ʜʘʪʠʨʫʶʪ ʵʪʠ ʧʦʨʦʜʳ 

ʧʦʟʜʥʠʤ ʨʠʬʝʝʤ-ʢʝʤʙʨʠʝʤ (ʜʘʥʥʳʝ ʃʘʙʦʨʘʪʦʨʠʠ ʠʟʦʪʦʧʥʦʡ ʛʝʦʣʦʛʠʠ ʠ 

ʛʝʦʭʨʦʥʦʣʦʛʠʠ ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ʅɸʅ ʂʳʨʛʳʟʩʪʘʥʘ, ɺ.ɺ.ʂʠʩʝʣʝʚ, 

ʌ.ʍ.ɸʧʘʷʨʦʚ). 

ʂʘʢ ʚʠʜʥʦ, ʚʦʟʨʘʩʪ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʦʡ ʯʘʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʦʬʠʦʣʠʪʦʚʦʡ ʘʩʩʦʮʠʘʮʠʠ ʙʣʠʟʢʦ ʩʠʥʭʨʦʥʝʥ ʚʦʟʨʘʩʪʫ ʢʦʤʧʣʝʢʩʦʚ ʧʘʩʩʠʚʥʦʡ 

ʦʢʨʘʠʥʳ ʉʝʚʝʨʦ-ʊʷʥʴʰʘʥʴʩʢʦʛʦ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʪʝʨʨʝʡʥʘ, ʥʘ 

ʢʦʪʦʨʳʡ ʦʥʘ ʦʙʜʫʮʠʨʦʚʘʣʘ ʧʝʨʝʜ ʩʨʝʜʥʠʤ ʘʨʝʥʠʛʦʤ, ʪʘʢ ʢʘʢ ʚ ʙʘʟʘʣʴʥʳʭ 

ʢʦʥʛʣʦʤʝʨʘʪʘʭ ʘʨʝʥʠʛʘ ʩʦʜʝʨʞʘʪʩʷ ʦʙʣʦʤʢʠ ʦʬʠʦʣʠʪʦʚ (ɿʠʤʘ, ʄʘʢʩʫʤʦʚʘ, 

1990; ʥʝʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ɽ.ʀ.ɿʫʙʮʦʚʘ, 1950 ʛ. ʠ ʜʨ.). 
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ɸʣʣʦʭʪʦʥʥʦʝ ʟʘʣʝʛʘʥʠʝ ʦʬʠʦʣʠʪʦʚ ʥʘ ʢʦʤʧʣʝʢʩʘʭ ʫʧʦʤʷʥʫʪʦʛʦ ʪʝʨʨʝʡʥʘ 

ʚʦ ʤʥʦʛʠʭ ʤʝʩʪʘʭ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʠʭ ʧʦʣʦʞʝʥʠʝʤ ʚ ʷʜʨʘʭ ʩʠʥʬʦʨʤʥʳʭ 

ʩʢʣʘʜʦʢ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʢʦʥʬʦʨʤʥʦ ʧʦʜʦʰʚʦʡ ʘʣʣʦʭʪʦʥʘ ʠ ʩʣʦʷʤʠ ʦʪʣʦʞʝʥʠʡ 

ʘʚʪʦʭʪʦʥʘ (ʃʦʤʠʟʝ, 1994; ʃʦʤʠʟʝ ʠ ʜʨ., 1997). ʂʨʦʤʝ ʪʦʛʦ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʠʥʪʝʥʩʠʚʥʫʶ ʜʝʩʪʨʫʢʮʠʶ ʘʣʣʦʭʪʦʥʘ ʧʦʟʜʥʠʤʠ (ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʠʤʠ ʠ 

ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʤʠ) ʨʘʟʨʳʚʘʤʠ ʠ ʦʨʜʦʚʠʢʩʢʠʤʠ ʠʥʪʨʫʟʠʚʥʳʤʠ ʤʘʩʩʠʚʘʤʠ, ʚ 

ʥʝʢʦʪʦʨʳʭ ʤʝʩʪʘʭ ʩʦʭʨʘʥʠʣʠʩʴ ʙʦʣʝʝ ʨʘʥʥʠʝ (ʦʙʜʫʢʮʠʦʥʥʳʝ) ʩʪʨʫʢʪʫʨʥʳʝ 

ʩʦʦʪʥʦʰʝʥʠʷ ʵʪʠʭ ʨʝʟʢʦ ʨʘʟʣʠʯʥʳʭ ʧʦ ʩʚʦʝʤʫ ʧʨʦʠʩʭʦʞʜʝʥʠʶ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʨʘʟʥʳʤ ʪʝʨʨʝʡʥʘʤ. 

ʅʘʙʣʶʜʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʪʘʢʠʭ ʩʦʦʪʥʦʰʝʥʠʡ. ʅʘʠʙʦʣʝʝ 

ʠʥʪʝʨʝʩʥʳʡ ʠʟ ʥʠʭ ʫʩʪʘʥʦʚʣʝʥ ʠ ʜʝʪʘʣʴʥʦ ʠʟʫʯʝʥ ʤʥʦʶ ʩʦʚʤʝʩʪʥʦ ʩ 

ɽ.ɺ.ʍʨʠʩʪʦʚʳʤ, ɻ.ɻ.ʐʠʣʦʚʳʤ ʠ ʉ.ʅ.ʇʘʥʪʝʣʝʝʚʳʤ ʚ 1989-91 ʛʛ. ʚ ʛʦʨʘʭ 

ʊʝʛʝʨʝʢ, ʏʦʣʦʤʘ ʠ ʂʳʟʳʣʤʦʡʥʦʢ (ʶʛʦ-ʟʘʧʘʜʥʦʝ ʇʨʠʠʩʩʳʢʢʫʣʴʝ). ɽʱʝ 

ʨʘʥʴʰʝ (1979-80 ʛʛ.) ʛʘʙʙʨʦ-ʫʣʴʪʨʘʤʘʬʠʪʳ ʵʪʦʛʦ ʨʘʡʦʥʘ, ʢʘʢ ʬʨʘʛʤʝʥʪ 

ʤʝʣʘʥʦʢʨʘʪʦʚʦʛʦ ʬʫʥʜʘʤʝʥʪʘ, ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʤʥʦʡ ʩʦʚʤʝʩʪʥʦ ʩ 

ɻ.ʀ.ʄʘʢʘʨʳʯʝʚʳʤ, ɺ.ʌ.ʄʦʨʢʦʚʢʠʥʦʡ, ʉ.ʀ.ɻʘʚʨʠʣʦʚʦʡ ʠ ɺ.ʀ.ʇʘʟʠʣʦʚʦʡ 

(ʚʝʱʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʦʣʦʞʝʥʠʝ ʚ ʩʪʨʫʢʪʫʨʝ). 

ʇʨʠʚʝʜʝʥʥʦʝ ʥʠʞʝ ʦʧʠʩʘʥʠʝ ʠ ʚʳʚʦʜʳ ʩʫʤʤʠʨʫʶʪ ʜʘʥʥʳʝ ʫʧʦʤʷʥʫʪʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʫʯʝʪʦʤ ʥʦʚʳʭ ʩʚʝʜʝʥʠʡ ʦ ʚʦʟʨʘʩʪʝ ʠ ʩʪʨʫʢʪʫʨʝ ʵʪʦʛʦ ʦʙʲʝʢʪʘ. 

ɺ ʛʦʨʘʭ ʊʝʛʝʨʝʢ ʩʦʯʝʪʘʶʪʩʷ ʢʦʤʧʣʝʢʩʳ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʪʝʨʨʝʡʥʘ 

ʠ ʦʬʠʦʣʠʪʦʚʦʡ ʘʩʩʦʮʠʘʮʠʠ ʦʩʪʨʦʚʦʜʫʞʥʦ-ʢʨʘʝʚʦʤʦʨʩʢʦʛʦ ʪʝʨʨʝʡʥʘ (ʨʠʩ. 17). 

ʌʫʥʜʘʤʝʥʪ ʧʝʨʚʦʛʦ ʩʣʦʞʝʥ ʛʥʝʡʩʘʤʠ ʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ ʩʣʘʥʮʘʤʠ 

ʢʦʰʦʢʙʫʣʘʢʩʢʦʛʦ ʤʝʪʘʤʦʨʬʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ (900-1100 ʤʣʥ.ʣʝʪ ʧʦ U-ʈb 

ʤʝʪʦʜʫ ʧʦ ʮʠʨʢʦʥʫ). ʉʪʨʫʢʪʫʨʥʦ (ʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠ) ʚʳʰʝ ʵʪʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʨʘʟʚʠʪʳ ʬʘʮʠʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʨʠʬʪʘ: ʚʥʠʟʫ - ʘʧʦʪʨʘʭʠʙʘʟʘʣʴʪʦʚʳʝ 

ʟʝʣʝʥʳʝ ʩʣʘʥʮʳ (ʙʣʘʩʪʦʤʠʣʦʥʠʪʳ), ʧʦʨʬʠʨʦʠʜʳ ʪʫʨʘʩʫʡʩʢʦʡ ʪʦʣʱʠ (R-V?) ʠ 

ʚʳʰʝ - ʦʩʘʜʦʯʥʳʝ ʧʦʨʦʜʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʙʣʘʩʪʦʤʠʣʦʥʠʪʘʤʠ ʧʦ ʟʨʝʣʳʤ 

ʪʝʨʨʠʛʝʥʥʳʤ ʧʦʨʦʜʘʤ - ʢʚʘʨʮʠʪʘʤ ʠ ʢʚʘʨʮʝʚʳʤ ʧʝʩʯʘʥʠʢʘʤ 

ʢʳʟʳʣʤʦʡʥʦʢʩʢʦʡ ʪʦʣʱʠ (V?).  
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ʈʘʟʨʝʟ ʩʦʛʣʘʩʥʦ ʟʘʚʝʨʰʘʶʪ ʦʪʣʦʞʝʥʠʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʢʘʨʙʦʥʘʪʥʦʛʦ 

ʰʝʣʴʬʘ, ʩʣʦʞʝʥʥʳʝ ʯʘʩʪʠʯʥʦ ʤʨʘʤʦʨʠʟʦʚʘʥʥʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ, ʜʦʣʦʤʠʪʘʤʠ 

ʩ ʧʦʜʯʠʥʝʥʥʳʤʠ ʧʘʯʢʘʤʠ ʠ ʧʨʦʩʣʦʷʤʠ ʤʠʢʨʦʢʚʘʨʮʠʪʦʚ ʧʦ ʢʨʝʤʥʠʩʪʳʤ 

ʧʦʨʦʜʘʤ (PZ1)
*
. ʕʪʦʪ ʨʘʟʨʝʟ ʘʣʣʦʭʪʦʥʥʦ ʧʝʨʝʢʨʳʪ ʧʣʘʩʪʠʥʦʡ ʛʘʙʙʨʦ-

ʫʣʴʪʨʘʤʘʬʠʪʦʚʦʛʦ ʤʝʣʘʥʞʘ, ʟʘʣʝʛʘʶʱʝʛʦ ʚ ʦʧʨʦʢʠʥʫʪʦʡ ʢ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ 

ʩʠʥʬʦʨʤʝ (ʩʤ. ʨʠʩ. 17). ʇʨʠ ʵʪʦʤ ʜʝʬʦʨʤʠʨʦʚʘʥʥʘʷ ʧʣʦʩʢʦʩʪʴ ʥʘʜʚʠʛʘ ʚ 

ʦʩʥʦʚʘʥʠʠ ʤʝʣʘʥʞʘ ʩʫʙʩʦʛʣʘʩʥʘ ʩʣʦʷʤ ʧʦʜʩʪʠʣʘʶʱʠʭ ʦʪʣʦʞʝʥʠʡ ʠʣʠ 

ʦʩʝʚʳʤ ʧʣʦʩʢʦʩʪʷʤ ʠʟʦʢʣʠʥʘʣʴʥʳʭ ʩʢʣʘʜʦʢ, ʚ ʢʦʪʦʨʳʝ ʦʥʠ ʩʤʷʪʳ. ʂʨʳʣʴʷ 

ʩʠʥʬʦʨʤʳ ʧʦʛʨʫʞʘʶʪʩʷ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʜ ʫʛʣʦʤ 55-80
ʦ
 

(ʶʞʥʦʝ ʢʨʳʣʦ ʙʦʣʝʝ ʢʨʫʪʦʝ). ʅʘʜʚʠʛʦʚʳʝ ʟʦʥʳ, ʢʦʥʬʦʨʤʥʳʝ ʦʩʥʦʚʘʥʠʶ 

ʤʝʣʘʥʞʘ, ʧʨʠʩʫʪʩʪʚʫʶʪ ʠ ʚ ʧʦʜʩʪʠʣʘʶʱʠʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʦʜʤʝʣʘʥʞʝʚʳʭ ʦʪʣʦʞʝʥʠʡ ʷʚʣʷʝʪʩʷ* 

ʥʘʨʘʩʪʘʥʠʝ ʩʥʠʟʫ ʚʚʝʨʭ ʩʪʝʧʝʥʠ ʤʝʪʘʤʦʨʬʠʟʤʘ ʦʪ ʥʠʟʢʦʡ (ʩʝʨʠʮʠʪ-

ʭʣʦʨʠʪʦʚʘʷ ʘʩʩʦʮʠʘʮʠʷ) ʜʦ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʫʙʬʘʮʠʠ (ʜʠʘʬʪʦʨʠʨʦʚʘʥʥʘʷ 

ʙʠʦʪʠʪ-ʤʫʩʢʦʚʠʪʦʚʘʷ ʘʩʩʦʮʠʘʮʠʷ). ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʯʝʰʫʠ, ʧʦʜʩʪʠʣʘʶʱʘʷ 

ʦʬʠʦʣʠʪʦʚʳʡ ʘʣʣʦʭʪʦʥ, ʧʦʜʚʝʨʛʣʘʩʴ ʤʠʣʦʥʠʪʠʟʘʮʠʠ. ʇʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʦʝ 

ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʦʙʥʘʨʫʞʝʥʠʝ ʚ ʩʦʩʪʘʚʝ ʰʝʣʴʬʦʚʦʛʦ ʤʝʪʘʢʘʨʙʦʥʘʪʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʦʬʠʦʣʠʪʦʢʣʘʩʪʦʚʦʛʦ ʦʣʠʩʪʦʩʪʨʦʤʘ, ʘʣʣʦʭʪʦʥʥʦ ʧʝʨʝʢʨʳʪʦʛʦ 

ʧʣʘʩʪʠʥʦʡ ʙʘʟʠʪ-ʫʣʴʪʨʘʤʘʬʠʪʦʚʦʛʦ ʤʝʣʘʥʞʘ. ʄʘʪʨʠʢʩʦʤ ʦʣʠʩʪʦʩʪʨʦʤʘ, 

ʚʤʝʱʘʶʱʠʤ ʥʝʨʘʚʥʦʤʝʨʥʦ ʨʘʟʙʨʦʩʘʥʥʳʝ ʦʣʠʩʪʦʣʠʪʳ ʠ ʦʣʠʩʪʦʧʣʘʢʠ, ʯʘʱʝ 

ʚʩʝʛʦ ʩʣʫʞʘʪ ʩʝʨʳʝ, ʩʚʝʪʣʦ-ʩʝʨʳʝ, ʨʝʞʝ ʯʝʨʥʳʝ ʫʛʣʝʨʦʜʠʩʪʳʝ 

ʤʨʘʤʦʨʠʟʦʚʘʥʥʳʝ ʠʟʚʝʩʪʥʷʢʠ. 

ʄʝʩʪʘʤʠ ʦʣʠʩʪʦʣʠʪʳ ʚʩʪʨʝʯʘʶʪʩʷ ʫʞʝ ʚ ʧʦʜʩʪʠʣʘʶʱʝʤ ʠʟʚʝʩʪʥʷʢʠ 

ʛʦʨʠʟʦʥʪʝ ʪʦʥʢʦʧʦʣʦʩʯʘʪʳʭ ʘʧʦʢʨʝʤʥʠʩʪʳʭ ʤʠʢʨʦʢʚʘʨʮʠʪʦʚ. 

ʇʨʠʤʝʯʘʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʨʘʟʨʝʟʘ ʷʚʣʷʝʪʩʷ ʧʦʷʚʣʝʥʠʝ ʩʣʦʝʚ ʠ ʙʦʣʝʝ 

ʤʦʱʥʳʭ ʧʘʯʝʢ, ʩʦʜʝʨʞʘʱʠʭ ʧʨʠʤʝʩʴ ʧʝʩʯʘʥʦʛʦ, ʣʠʙʦ ʛʨʘʚʠʡʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

                                                           
*
 ʇʦ ʦʨʛʘʥʠʯʝʩʢʠʤ ʦʩʪʘʪʢʘʤ (ʩʧʠʢʫʣʳ ʛʫʙʦʢ, ʷʜʨʘ ʦʩʪʨʘʢʦʜ, ʬʨʘʛʤʝʥʪʳ 

ʪʨʠʣʦʙʠʪʦʚ), ʚʳʷʚʣʝʥʥʳʤ ʈ.ʅ.ʆʛʫʨʮʦʚʦʡ ʚ ʵʪʠʭ ʦʪʣʦʞʝʥʠʷʭ, ʫʩʣʦʚʥʦ 

ʜʘʪʠʨʦʚʘʚʰʠʭʩʷ ʨʘʥʝʝ ("ʉʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʝ..., ʪ.1, 1982; ʠ ʜʨ.) ʨʘʥʥʠʤ 

ʧʨʦʪʝʨʦʟʦʝʤ. 
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ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʦʬʠʦʣʠʪʦʚʦʡ ʢʣʘʩʪʠʢʦʡ. ʉʦʜʝʨʞʘʥʠʝ ʧʦʩʣʝʜʥʝʡ ʚ 

ʤʨʘʤʦʨʠʟʦʚʘʥʥʳʭ ʠʟʚʝʩʪʥʷʢʘʭ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 1-2 ʜʦ 10-20%. ʆʩʥʦʚʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ ʢʣʘʩʪʠʢʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʢʦʤʙʠʥʘʮʠʷʭ. ʆʙʳʯʥʳ 

ʘʩʩʦʮʠʘʮʠʠ: ʤʦʥʦʢʣʠʥʥʳʡ ʧʠʨʦʢʩʝʥ+ʨʫʜʥʦʝ ʚʝʱʝʩʪʚʦ, 

ʦʣʠʚʠʥ+ʩʝʨʧʝʥʪʠʥʠʪ+ʩʚʝʪʣʘʷ ʩʣʶʜʘ, ʥʝʨʝʜʢʠ ʨʫʜʥʳʝ ʦʙʣʦʤʢʠ (ʤʘʛʥʝʪʠʪ, 
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ʟʘʤʝʱʘʝʤʳʡ ʛʝʤʘʪʠʪʦʤ, ʭʨʦʤʠʪ). ʇʝʩʯʘʥʠʩʪʳʝ ʠʟʚʝʩʪʥʷʢʠ ʦʙʣʘʜʘʶʪ 

ʧʦʣʦʩʯʘʪʦ-ʩʣʦʠʩʪʦʡ ʪʝʢʩʪʫʨʦʡ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʦʬʠʦʣʠʪʦʚʦʛʦ 

ʜʝʪʨʠʪʘ ʚ ʧʦʣʦʩʳ ʪʝʤʥʦ-ʩʝʨʦʛʦ, ʯʝʨʥʦʛʦ ʠ ʙʫʨʦʛʦ ʮʚʝʪʦʚ. ʀʭ ʤʦʱʥʦʩʪʴ ʦʪ 2-5 

ʤʤ ʜʦ 2-3 ʩʤ. 

ʆʣʠʩʪʦʣʠʪʳ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʦʧʠʩʘʥʥʦʤ ʤʘʪʨʠʢʩʝ, ʠʤʝʶʪ ʨʘʟʣʠʯʥʫʶ 

ʬʦʨʤʫ ʠ ʨʘʟʤʝʨʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʘʙʙʨʦʠʜʘʤʠ, ʘʧʦʛʘʙʙʨʦʚʳʤʠ 

ʙʣʘʩʪʦʤʠʣʦʥʠʪʘʤʠ, ʩʝʨʧʝʥʪʠʥʠʪʘʤʠ, ʧʠʨʦʢʩʝʥʠʪʘʤʠ, ʨʦʜʠʥʛʠʪʘʤʠ, 

ʛʦʨʥʙʣʝʥʜʠʪʘʤʠ. ʈʘʟʤʝʨ ʦʣʠʩʪʦʣʠʪʦʚ ʢʦʣʝʙʣʝʪʩʷ ʚ ʦʯʝʥʴ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ: 

ʦʪ "ʦʢʘʪʳʰʝʡ" ʚʘʣʫʥʥʦ-ʛʘʣʝʯʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ ʠ ʚʠʜʠʤʳʭ ʚ ʦʙʥʘʞʝʥʠʷʭ 

ʣʠʥʟ-ʙʫʜʠʥ (3-8ʭ2-5 ʜʦ 4ʭ25 ʤ) ʜʦ ʙʦʣʝʝ ʢʨʫʧʥʳʭ ʦʙʲʝʢʪʦʚ (ʦʣʠʩʪʦʧʣʘʢ), 

ʨʘʟʤʝʨ ʠ ʬʦʨʤʘ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʩ ʧʦʤʦʱʴʶ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʘʨʪʠʨʦʚʘʥʠʷ. ʍʘʨʘʢʪʝʨʥʦ, ʯʪʦ ʩ ʩʝʚʝʨʥʦʡ ʩʪʦʨʦʥʳ ʩʠʥʬʦʨʤʳ ʢʦʣʠʯʝʩʪʚʦ 

ʦʬʠʦʣʠʪʦʚʦʛʦ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʤʘʪʨʠʢʩʝ, ʘ ʪʘʢʞʝ ʨʘʟʤʝʨ ʠ ʯʠʩʣʦ 

ʦʣʠʩʪʦʣʠʪʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʝʝ ʶʞʥʦʤ ʢʨʳʣʝ, ʯʪʦ, ʚʠʜʠʤʦ, 

ʦʙʫʩʣʦʚʣʝʥʦ ʙʦʣʴʰʝʡ ʧʝʨʚʠʯʥʦʡ ʫʜʘʣʝʥʥʦʩʪʴʶ ʵʪʦʛʦ ʫʯʘʩʪʢʘ ʰʝʣʴʬʦʚʦʛʦ 

ʙʘʩʩʝʡʥʘ, ʚ ʢʦʪʦʨʳʡ ʧʨʦʜʚʠʛʘʣʩʷ ʦʬʠʦʣʠʪʦʚʳʡ ʘʣʣʦʭʪʦʥ, ʠ ʧʦʩʣʝʜʫʶʱʠʤ 

ʝʛʦ ʧʝʨʝʢʨʳʪʠʝʤ ʧʨʠ ʧʨʦʜʦʣʞʘʶʱʝʡʩʷ ʦʙʜʫʢʮʠʠ. 

ɺ ʦʣʠʩʪʦʩʪʨʦʤʦʚʦʤ ʢʦʤʧʣʝʢʩʝ ʦʩʦʙʝʥʥʦ ʢʦʥʪʨʘʩʪʥʦ ʦʙʦʩʦʙʣʷʶʪʩʷ 

ʘʧʦʛʘʙʙʨʦʚʳʝ ʙʣʘʩʪʦʤʠʣʦʥʠʪʳ, ʩʣʘʛʘʶʱʠʝ ʢʨʫʧʥʳʝ ʦʣʠʩʪʦʧʣʘʢʠ ʨʘʟʤʝʨʦʤ ʚ 

ʧʦʧʝʨʝʯʥʠʢʝ ʦʪ 50ʭ150 ʤ ʜʦ 350ʭ1000 ʠ 450ʭ1500 ʤ. ɺ ʛʦʨʘʭ ʂʳʟʳʣʤʦʡʥʦʢ ʠ 

ʊʝʛʝʨʝʢ ʦʥʠ ʩʦʩʪʘʚʣʷʶʪ ʜʦ 20-25% ʦʙʲʝʤʘ ʦʣʠʩʪʦʩʪʨʦʤʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʢʘʢ ʚ ʢʨʫʧʥʝʡʰʠʭ ʦʣʠʩʪʦʧʣʘʢʘʭ, ʪʘʢ ʠ ʚ ʤʝʥʴʰʠʭ ʧʦ ʨʘʟʤʝʨʫ 

ʦʣʠʩʪʦʣʠʪʘʭ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʧʦʩʪʝʧʝʥʥʳʝ ʧʝʨʝʭʦʜʳ ʤʝʞʜʫ ʛʘʙʙʨʦ ʠ 

ʙʣʘʩʪʦʤʠʣʦʥʠʪʘʤʠ, ʥʝ ʦʩʪʘʚʣʷʶʱʠʝ ʩʦʤʥʝʥʠʡ ʚ ʘʧʦʛʘʙʙʨʦʚʦʡ ʧʨʠʨʦʜʝ 

ʧʦʩʣʝʜʥʠʭ. 

ʉʘʤʦʝ ʚʳʩʦʢʦʝ ʩʪʨʫʢʪʫʨʥʦʝ ʧʦʣʦʞʝʥʠʝ ʚ ʧʦʢʨʦʚʥʦʤ ʧʘʢʝʪʝ ʛʦʨ ʊʝʛʝʨʝʢ, 

ʩʤʷʪʦʤ ʚ ʩʠʥʬʦʨʤʫ, ʟʘʥʠʤʘʶʪ ʛʘʙʙʨʦ-ʫʣʴʪʨʘʤʘʬʠʪʳ. ʉ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ 

ʩʪʦʨʦʥʳ ʦʥʘ ʧʨʦʨʚʘʥʘ ʧʦʟʜʥʝʦʨʜʦʚʠʢʩʢʠʤʠ ʢʦʣʣʠʟʠʦʥʥʳʤʠ ʛʨʘʥʠʪʦʠʜʘʤʠ, ʘ 

ʥʘ ʟʘʧʘʜʝ ʩʨʝʟʘʥʘ ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʠʤ ʩʜʚʠʛʦʤ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ 

ʧʨʦʩʪʠʨʘʥʠʷ. 
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ɸʣʣʦʭʪʦʥʥʘʷ ʧʣʘʩʪʠʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʥʦʛʦʢʨʘʪʥʦ ʯʝʨʝʜʫʶʱʠʤʠʩʷ 

ʩʝʨʧʝʥʪʠʥʠʪʘʤʠ, ʚʝʨʣʠʪʘʤʠ, ʢʣʠʥʦʧʠʨʦʢʩʝʥʠʪʘʤʠ, ʛʦʨʥʙʣʝʥʜʠʪʘʤʠ, 

ʜʠʦʧʩʠʜʦʚʳʤʠ ʠ ʘʤʬʠʙʦʣʦʚʳʤʠ ʛʘʙʙʨʦ. ʍʘʨʘʢʪʝʨ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʧʦʨʦʜ 

ʦʪʨʘʞʘʝʪ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ 

ʘʣʣʦʭʪʦʥʘ ʩʣʦʞʝʥʘ ʢʣʠʥʦʧʠʨʦʢʩʝʥʠʪʘʤʠ, ʘ  ʪʘʢʞʝ ʛʦʨʥʙʣʝʥʜʠʪʘʤʠ, 

ʷʚʣʷʶʱʠʤʠʩʷ ʧʨʦʜʫʢʪʦʤ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʠʨʦʢʩʝʥʠʪʦʚ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʨʘʟʚʠʚʘʶʱʘʷʩʷ ʧʦ ʥʠʤ ʧʣʘʛʠʦʢʣʘʟʠʟʘʮʠʷ ʧʨʠʚʝʣʘ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ ʪʘʢʩʠʪʦʚʳʭ ʧʣʘʛʠʦʢʣʘʟ-ʧʠʨʦʢʩʝʥ-ʘʤʬʠʙʦʣʦʚʳʭ ʛʘʙʙʨʦʠʜʥʳʭ 

ʧʦʨʦʜ ʩ ʚʘʨʴʠʨʫʶʱʠʤʠ ʩʦʜʝʨʞʘʥʠʷʤʠ ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʠ ʠ ʧʣʘʛʠʦʢʣʘʟʠʪʦʚ ʦʪ 

ʛʘʙʙʨʦʠʜʥʳʭ ʤʦʥʦʤʠʥʝʨʘʣʴʥʳʭ ʛʦʨʥʙʣʝʥʜʠʪʦʚ ʜʦ ʧʣʘʛʠʦʢʣʘʟʠʪʦʚ. 

ʉʝʨʧʝʥʪʠʥʠʟʠʨʦʚʘʥʥʳʝ  ʫʣʴʪʨʘʤʘʬʠʪʳ ʦʙʳʯʥʦ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʩʨʝʜʠ 

ʧʠʨʦʢʩʝʥʠʪʦʚ ʚ ʚʠʜʝ ʨʝʣʠʢʪʦʚʳʭ ʧʦʣʦʩ, ʣʠʥʟ ʠʣʠ ʙʫʜʠʥ ʨʘʟʤʝʨʦʤ ʦʪ 

ʥʝʩʢʦʣʴʢʠʭ ʩʘʥʪʠʤʝʪʨʦʚ ʜʦ ʪʝʣ ʚʝʣʠʯʠʥʦʡ ʚ ʧʝʨʚʳʝ ʜʝʩʷʪʢʠ ʤʝʪʨʦʚ. 

ʇʝʨʝʭʦʜʳ ʤʝʞʜʫ ʢʣʠʥʦʧʠʨʦʢʩʝʥʠʪʘʤʠ ʠ ʫʣʴʪʨʘʤʘʬʠʪʘʤʠ, ʢʘʢ ʨʝʟʢʠʝ, ʪʘʢ ʠ, 

ʯʘʩʪʦ, ʧʦʩʪʝʧʝʥʥʳʝ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʥʦʛʦ ʢʣʠʥʦʧʠʨʦʢʩʝʥʘ ʜʘʝʪ ʚʩʶ ʛʘʤʤʫ ʧʦʨʦʜ ï ʦʪ 

ʩʝʨʧʝʥʪʠʥʠʟʠʨʦʚʘʥʥʳʭ ʫʣʴʪʨʘʤʘʬʠʪʦʚ, ʚʝʨʣʠʪʦʚ ʠ ʜʦ ʤʦʥʦʤʠʥʝʨʘʣʴʥʳʭ 

ʢʣʠʥʦʧʠʨʦʢʩʝʥʠʪʦʚ. ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʧʦʨʦʜʳ ʠʥʪʨʫʜʠʨʦʚʘʥʳ ʪʝʣʘʤʠ 

ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʳ ʩʨʝʜʥʝ-ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ ʤʘʩʩʠʚʥʦʛʦ ʨʦʛʦʚʦʦʙʤʘʥʢʦʚʦʛʦ 

ʛʘʙʙʨʦ, ʦʩʪʘʚʣʷʶʱʠʤʠ ʜʦ 20% ʧʣʦʱʘʜʠ ʘʣʣʦʭʪʦʥʥʦʡ ʧʣʘʩʪʠʥʳ. 

ʇʨʠʤʝʯʘʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʪʨʦʝʥʠʷ ʵʪʦʡ ʧʣʘʩʪʠʥʳ ʷʚʣʷʝʪʩʷ 

ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʥʝʡ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʪʝʣ ʤʨʘʤʦʨʦʚ. ʆʥʠ ʦʧʨʝʜʝʣʷʶʪ 

ʩʚʦʝʦʙʨʘʟʥʳʡ ʷʯʝʠʩʪʦ-ʧʝʪʝʣʴʯʘʪʳʡ ʨʠʩʫʥʦʢ ʤʘʢʨʦʩʪʨʫʢʪʫʨʳ ʤʘʩʩʠʚʘ. 

ʆʩʦʙʝʥʥʦ ʷʨʢʦ ʦʥ ʚʳʨʘʞʝʥ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʧʣʘʩʪʠʥʳ, ʛʜʝ ʤʨʘʤʦʨʳ, 

ʤʥʦʛʦʢʨʘʪʥʦ ʨʘʩʱʝʧʣʷʷʩʴ ʠ ʩʦʝʜʠʥʷʷʩʴ, ʦʢʦʥʪʫʨʠʚʘʶʪ ʢʨʫʧʥʳʝ ʛʣʳʙʳ ʠ 

ʙʣʦʢʠ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʛʘʙʙʨʦ-ʫʣʴʪʨʘʤʘʬʠʪʦʚʳʭ ʧʦʨʦʜ, ʠʤʝʶʱʠʭ ʬʦʨʤʫ 

ʥʝʧʨʘʚʠʣʴʥʳʭ ʦʚʘʣʦʚ, ʜʫʧʣʝʢʩʦʚ ʠʣʠ ʣʠʥʟ-ʙʫʜʠʥ. ʐʠʨʠʥʘ ʧʦʣʦʩ  ʤʨʘʤʦʨʦʚ 

ʢʦʣʝʙʣʝʪʩʷ ʦʪ ʧʝʨʚʳʭ ʤʝʪʨʦʚ ʜʦ 150-200 ʤ. ɺ ʤʦʱʥʳʭ ʨʘʟʜʫʚʘʭ ʚ ʥʠʭ 

ʟʘʢʣʶʯʝʥʳ ʨʘʟʣʠʯʥʳʝ ʧʦ ʬʦʨʤʝ ʠ ʨʘʟʤʝʨʫ (ʦʪ ʧʝʨʚʳʭ ʤʝʪʨʦʚ ʜʦ 150-200 ʤ) 

ʚʢʣʶʯʝʥʠʷ ʛʘʙʙʨʦ, ʢʣʠʥʦʧʠʨʦʢʩʝʥʠʪʦʚ, ʩʝʨʧʝʥʪʠʥʠʪʦʚ, ʛʦʨʥʙʣʝʥʜʠʪʦʚ. ɺ 
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ʦʪʣʠʯʠʝ ʦʪ ʦʣʠʩʪʦʩʪʨʦʤʦʚʦʛʦ ʤʘʪʨʠʢʩʘ ʚ ʤʨʘʤʦʨʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʤʘʬʠʪ-

ʫʣʴʪʨʘʤʘʬʠʪʦʚʦʡ ʧʣʘʩʪʠʥʦʡ, ʩʦʚʝʨʰʝʥʥʦ ʦʪʩʫʪʩʪʚʫʝʪ ʦʬʠʦʣʠʪʦʚʘʷ ʢʣʘʩʪʠʢʘ 

ʧʩʝʬʠʪʦʚʦ-ʧʩʘʤʤʠʪʦʚʦʡ ʨʘʟʤʝʨʥʦʩʪʠ. ɺ ʩʪʨʦʝʥʠʠ ʤʘʬʠʪ-ʫʣʴʪʨʘʤʘʬʠʪʦʚʦʛʦ 

ʪʝʣʘ ʤʨʘʤʦʨʳ ʚʳʧʦʣʥʷʶʪ ʨʦʣʴ ʤʝʞʛʣʳʙʦʚʦʛʦ ʤʘʪʨʠʢʩʘ, ʯʘʩʪʦ 

ʚʳʢʣʠʥʠʚʘʶʱʝʛʦʩʷ ʠ ʠʩʯʝʟʘʶʱʝʛʦ ʥʘ ʢʘʢʠʭ-ʪʦ ʦʪʨʝʟʢʘʭ. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ 

ʩʣʦʞʥʳʡ ʷʯʝʠʩʪʦ-ʧʝʪʝʣʴʥʳʡ ʨʠʩʫʥʦʢ ʤʘʢʨʦʩʪʨʫʢʪʫʨʳ ʤʘʬʠʪ-

ʫʣʴʪʨʘʤʘʬʠʪʦʚʦʡ ʧʣʘʩʪʠʥʳ ʩʦʟʜʘʝʪʩʷ ʤʨʘʤʦʨʥʳʤ ʤʘʪʨʠʢʩʦʤ ʩ ʚʢʣʶʯʝʥʠʷʤʠ 

ʙʫʜʠʥ-ʤʝʛʘʙʣʦʢʦʚ. ɼʣʷ ʤʨʘʤʦʨʦʚ ʤʘʪʨʠʢʩʘ ʯʘʩʪʦ ʭʘʨʘʢʪʝʨʥʘ ʪʝʢʩʪʫʨʘ 

ʤʝʪʘʤʦʨʬʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ. ɺʩʝ ʵʪʦ ʜʝʣʘʝʪ  ʜʦʧʫʩʪʠʤʳʤ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʝʣʘʥʞʘ ʩ ʢʘʨʙʦʥʘʪʥʳʤ ʤʘʪʨʠʢʩʦʤ ʧʦʩʣʝ ʵʪʘʧʘ ʦʙʨʘʟʦʚʘʥʠʷ 

ʦʣʠʩʪʦʩʪʨʦʤʘ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʟʘʢʣʶʯʘʶʱʘʷ ʦʣʠʩʪʦʩʪʨʦʤ ʚʝʨʭʥʷʷ ʯʘʩʪʴ 

ʢʘʨʙʦʥʘʪʥʦʛʦ ʰʝʣʴʬʦʚʦʛʦ ʯʝʭʣʘ ʙʳʣʘ ʩʨʝʟʘʥʘ ʫʣʴʪʨʘʤʘʬʠʪ-

ʢʣʠʥʦʧʠʨʦʢʩʝʥʠʪ-ʛʘʙʙʨʦʚʦʡ ʧʣʘʩʪʠʥʦʡ, ʥʘʯʘʣʩʷ ʧʨʦʮʝʩʩ ʝʝ ʪʝʢʪʦʥʠʯʝʩʢʦʡ 

ʜʝʩʪʨʫʢʮʠʠ ʧʨʦʥʠʢʘʶʱʠʤʠ ʩʥʠʟʫ ʥʘʜʚʠʛʘʤʠ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʡʩʷ 

ʚʥʝʜʨʝʥʠʝʤ, ʦʪʪʦʨʞʝʥʠʝʤ ʠ ʧʝʨʝʤʝʱʝʥʠʝʤ ʯʝʰʫʡ ʧʦʜʦʣʠʩʪʦʩʪʨʦʤʦʚʳʭ 

"ʯʠʩʪʳʭ" ʤʨʘʤʦʨʦʚ, ʢʘʢ ʙʳ ʧʨʦʰʠʚʰʠʭ ʪʝʣʦ ʤʘʬʠʪ-ʫʣʴʪʨʘʤʘʬʠʪʦʚʦʡ 

ʧʣʘʩʪʠʥʳ. 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʩʪʨʫʢʪʫʨʥʳʤ ʧʨʦʜʦʣʞʝʥʠʝʤ ʦʧʠʩʘʥʥʦʛʦ ʚʳʰʝ 

ʦʣʠʩʪʦʩʪʨʦʤʘ ʠ ʦʬʠʦʣʠʪʦʚʦʛʦ ʘʣʣʦʭʪʦʥʘ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ (ʥʘ 

ʣʝʚʦʙʝʨʝʞʴʝ ʨ. ʊʫʨʘʩʫ) ʩʣʫʞʠʪ ʢʨʫʧʥʦʛʣʳʙʦʚʳʡ ʪʝʢʪʦʥʠʟʠʨʦʚʘʥʥʳʡ 

ʦʣʠʩʪʦʩʪʨʦʤ ʠ ʩʝʨʧʝʥʪʠʥʠʪʦʚʳʡ ʤʝʣʘʥʞ, ʟʘʞʘʪʳʝ ʚ ʫʟʢʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʙʣʦʢʘʭ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ, ʦʛʨʘʥʠʯʝʥʥʳʭ ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʠʤʠ 

ʨʘʟʣʦʤʘʤʠ (ʩʤ. ʨʠʩ. 17). ɿʜʝʩʴ ʚ ʢʘʨʙʦʥʘʪʥʦʤ ʦʣʠʩʪʦʩʪʨʦʤʦʚʦʤ ʤʘʪʨʠʢʩʝ 

ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʷʝʪʩʷ ʩʦʩʪʘʚ ʚʢʣʶʯʝʥʠʡ. ʂʨʦʤʝ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʦʣʠʩʪʦʣʠʪʦʚ ʪʦʥʢʦʟʝʨʥʠʩʪʳʭ ʧʦʨʬʠʨʦʙʣʘʩʪʦʚʳʭ ʙʣʘʩʪʦʤʠʣʦʥʠʪʦʚ ʧʦ 

ʧʠʨʦʢʩʝʥʠʪʘʤ ʠ ʛʘʙʙʨʦ, ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʦʣʠʩʪʦʣʠʪʳ 

ʦʩʪʨʦʚʦʜʫʞʥʳʭ ʜʠʦʨʠʪʦʚ ʠ ʪʦʥʘʣʠʪʦʚ (ʩʤ. ʩʣʝʜ. ʨʘʟʜʝʣ) ʨʘʟʤʝʨʦʤ ʦʪ 0,5-1 ʤ 

ʜʦ 200-300 ʤ. ʉʝʨʧʝʥʪʠʥʠʪʦʚʳʡ ʤʝʣʘʥʞ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʦʧʠʩʘʥʥʦʛʦ ʚʳʰʝ, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʳʯʥʳʡ ʤʝʣʘʥʞ ʵʪʦʛʦ ʪʠʧʘ ʩ ʨʝʟʢʠʤ ʧʨʝʦʙʣʘʜʘʥʠʝʤ 
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ʨʘʩʩʣʘʥʮʦʚʘʥʥʦʛʦ ʩʝʨʧʝʥʪʠʥʠʪʦʚʦʛʦ ʤʘʪʨʠʢʩʘ ʥʘʜ ʥʝʙʦʣʴʰʠʤʠ 

ʚʢʣʶʯʝʥʠʷʤʠ ʛʘʙʙʨʦ, ʛʦʨʥʙʣʝʥʜʠʪʦʚ, ʧʠʨʦʢʩʝʥʦʚ ʠ ʧʣʦʪʥʳʭ ʩʝʨʧʝʥʪʠʥʠʪʦʚ. 

ɺʳʷʚʣʝʥʥʳʡ ʚ ʛʦʨʘʭ ʊʝʛʝʨʝʢ, ʂʳʟʳʣʤʦʡʥʦʢ ʠ ʏʦʣʦʤʘ 

ʦʬʠʦʣʠʪʦʢʣʘʩʪʦʚʳʡ ʦʣʠʩʪʦʩʪʨʦʤ ʬʨʘʛʤʝʥʪʘʨʥʦ, ʚ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʙʣʦʢʘʭ ʠ ʚ 

ʢʨʫʧʥʳʭ ʢʩʝʥʦʣʠʪʘʭ ʚ ʦʨʜʦʚʠʢʩʢʠʭ ʛʨʘʥʠʪʘʭ, ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʠ ʜʘʣʴʰʝ ʥʘ 

ʟʘʧʘʜ ʚ ʨʘʡʦʥ ʩ. ʂʦʯʢʦʨʢʘ. ɼʨʫʛʦʡ ʚʘʨʠʘʥʪ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʦʙʜʫʢʮʠʦʥʥʦʛʦ ʟʘʣʝʛʘʥʠʷ ʦʬʠʦʣʠʪʦʚ ʥʘ ʧʘʩʩʠʚʥʦʡ ʦʢʨʘʠʥʝ ʉʝʚʝʨʦ-

ʊʷʥʴʰʘʥʴʩʢʦʛʦ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ ʦʙʥʘʨʫʞʝʥ ʠ ʟʘʢʘʨʪʠʨʦʚʘʥ ʚ ʚʦʩʪʦʯʥʦʤ 

ʦʢʦʥʯʘʥʠʠ ʭʨ. ʂʘʨʘʢʘʪʪʳ, ʚ ʨʘʡʦʥʝ ʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ ʢʦʣʝʥʘ ʨ.ʊʶʣʝʢ. ɿʜʝʩʴ 

ʫʩʪʘʥʦʚʣʝʥʦ ʢʦʥʬʦʨʤʥʦʝ ʪʝʢʪʦʥʠʯʝʩʢʦʝ ʥʘʣʝʛʘʥʠʝ ʦʬʠʦʣʠʪʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʥʘ ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʠʝ ʢʘʨʙʦʥʘʪʥʳʝ ʦʪʣʦʞʝʥʠʷ ʩʫʝʢʩʢʦʡ ʩʚʠʪʳ (ɻʝʩʴ, 

ʂʦʨʦʣʝʚ, 1979; ʃʦʤʠʟʝ, 1994). ɺ ʦʩʥʦʚʘʥʠʠ ʘʣʣʦʭʪʦʥʘ ʟʘʣʝʛʘʝʪ (ʨʠʩ. 18) 

ʤʦʱʥʳʡ (ʜʦ 1 ʢʤ) ʩʝʨʧʝʥʪʠʥʠʪʦʚʳʡ ʤʝʣʘʥʞ, ʩʦʜʝʨʞʘʱʠʡ ʦʙʣʦʤʢʠ ʠ ʛʣʳʙʳ 

ʛʘʙʙʨʦ, ʧʠʨʦʢʩʝʥʠʪʦʚ, ʪʦʥʢʦʟʝʨʥʠʩʪʳʭ ʤʘʩʩʠʚʥʳʭ ʩʝʨʧʝʥʪʠʥʠʪʦʚ, 

ʣʠʩʪʚʝʥʠʪʦʚ, ʨʦʜʠʥʛʠʪʦʚ, ʙʘʟʘʣʴʪʦʚ, ʢʨʝʤʥʝʡ ʚ ʨʘʩʩʣʘʥʮʦʚʘʥʥʦʤ 

ʩʝʨʧʝʥʪʠʥʠʪʦʚʦʤ ʤʘʪʨʠʢʩʝ. ʉʣʘʥʮʝʚʘʪʦʩʪʴ ʤʘʪʨʠʢʩʘ ʠ ʦʨʠʝʥʪʠʨʦʚʢʘ 

ʚʢʣʶʯʝʥʠʡ ʧʘʨʘʣʣʝʣʴʥʳ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʥʪʘʢʪʘ ʠ ʧʦʛʨʫʞʘʶʪʩʷ ʥʘ ʟʘʧʘʜ ʧʦʜ 

ʫʛʣʦʤ ʦʢʦʣʦ 50
ʦ
. ʕʪʦʤʫ ʟʘʣʝʛʘʥʠʶ ʢʦʥʬʦʨʤʥʳ ʟʦʥʳ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʨʳʚʦʚ ʚ 

ʠʟʚʝʩʪʥʷʢʘʭ ʘʚʪʦʭʪʦʥʘ ʚ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʘʭ ʤʝʪʨʦʚ ʥʠʞʝ ʦʩʥʦʚʘʥʠʷ 

ʘʣʣʦʭʪʦʥʘ. 

ʉʪʨʫʢʪʫʨʥʦ ʚʳʰʝ ʩʝʨʧʝʥʪʠʥʠʪʦʚʦʛʦ ʤʝʣʘʥʞʘ, ʢʘʢ ʭʦʨʦʰʦ ʧʦʢʘʟʘʥʦ 

ʄ.ɻ.ʃʦʤʠʟʝ (1994), ʟʘʣʝʛʘʝʪ ʩʣʦʞʥʳʡ ʧʘʢʝʪ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʦʢʨʦʚʦʚ, 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʥʘʜʚʠʛʘʚʰʠʭʩʷ ʥʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʫʶ ʦʢʨʘʠʥʫ ʚ ʨʝʞʠʤʝ 

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʜʝʚʠʨʪʠʢʫʣʷʮʠʠ. ʇʝʨʚʳʤʠ ʥʘ ʤʝʣʘʥʞ ʥʘʜʚʠʥʫʪʳ 

ʪʝʬʨʦʪʫʨʙʠʜʠʪʳ ʢʘʨʘʜʞʦʨʛʠʥʩʢʦʡ ʩʚʠʪʳ ʢʝʤʙʨʠʷ-ʪʨʝʤʘʜʦʢʘ (ʧʦ ʄ.ɻ.ʃʦʤʠʟʝ 

- ʯʦʣʦʡʩʢʘʷ ʩʚʠʪʘ ʩʨʝʜʥʝʛʦ ʦʨʜʦʚʠʢʘ), ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʧʨʠʦʩʪʨʦʚʦʜʫʞʥʫʶ 

ʯʘʩʪʴ ʂʳʨʛʳʟʩʢʦ-ʊʝʨʩʢʝʡʩʢʫʶ ʟʘʜʫʛʦʚʦʛʦ ʙʘʩʩʝʡʥʘ (ʩʤ.ʩʣʝʜ.ʨʘʟʜʝʣ). ɺ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʦʥʠ ʨʘʩʯʝʰʫʝʥʳ ʥʘ ʦʪʜʝʣʴʥʳʝ ʧʣʘʩʪʠʥʳ ʠ ʪʝʢʪʦʥʠʯʝʩʢʠ ʧʝʨʝʢʨʳʪʳ 

ʧʠʣʣʦʫ-ʣʘʚʘʤʠ ʢʘʨʘʢʘʪʪʠʥʩʢʦʡ ʩʚʠʪʳ, ʦʙʦʛʘʱʝʥʥʦʡ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʧʨʦʩʣʦʷʤʠ ʠ ʣʠʥʟʘʤʠ ʩʫʨʛʫʯʥʦ-ʢʨʘʩʥʳʭ ʠ ʟʝʣʝʥʳʭ ʢʨʝʤʥʝʡ. ɺʧʦʩʣʝʜʩʪʚʠʠ 



 

 

124 

ʵʪʦʪ ʧʘʢʝʪ ʧʦʢʨʦʚʥʳʭ ʧʣʘʩʪʠʥ ʙʳʣ ʜʝʬʦʨʤʠʨʦʚʘʥ ʚ ʥʝʩʢʦʣʴʢʦ ʩʠʥʬʦʨʤ ʠ 

ʘʥʪʠʬʦʨʤ ʟʘʧʘʜ-ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ.  

 

ʕʪʠ ʜʚʠʞʝʥʠʷ ʦʙʫʩʣʦʚʠʣʠ ʥʘʛʥʝʪʘʥʠʝ ʩʝʨʧʝʥʪʠʥʠʪʦʚʦʛʦ ʤʝʣʘʥʞʘ ʠ 

ʧʨʦʪʨʫʟʠʡ ʚ ʘʥʪʠʬʦʨʤʳ ʚ ʚʠʜʝ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʝʛʦ ʧʦ ʚʝʪʚʷʱʠʤʩʷ ʪʨʝʱʠʥʘʤ 

ʠ ʨʘʟʨʳʚʘʤ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ. ʌʨʘʛʤʝʥʪʳ ʤʝʣʘʥʞʘ ʚʩʪʨʝʯʘʶʪʩʷ 

ʠ ʥʘ ʫʜʘʣʝʥʠʠ ʜʦ 10-12 ʢʤ ʢ ʟʘʧʘʜʫ ʦʪ ʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ ʢʦʣʝʥʘ ʜʦʣʠʥʳ 

ʨ.ʊʶʣʝʢ, ʛʜʝ ʦʥ ʦʙʨʘʟʫʝʪ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʢʣʠʥʴʷ ʚ ʟʦʥʝ ʩʫʙʰʠʨʦʪʥʦʛʦ 

ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʦʛʦ ʠʣʠ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʟʣʦʤʘ (ʨʘʟʣʦʤ ʂʫʤʘʰʠ, ʧʦ 

ʄ.ɻ.ʃʦʤʠʟʝ ʠ ʜʨ., 1997), ʦʪʜʝʣʷʶʱʝʛʦ ʟʜʝʩʴ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʩʪʨʫʢʪʫʨʝ 

ʦʩʪʨʦʚʦʜʫʞʥʦ- ʟʘʜʫʛʦʚʳʝ ʢʦʤʧʣʝʢʩʳ ʢʘʨʘʢʘʪʪʠʥʩʢʦʛʦ ʙʣʦʢʘ ʦʪ ʧʘʩʩʠʚʥʦʡ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʢʨʘʠʥʳ ʉʝʚʝʨʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʛʦ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ. 

ɿʘʧʘʜʥʝʝ ʭʨ. ʂʘʨʘʢʘʪʪʳ ʚ ʭʨʝʙʪʘʭ ʉʦʥʢʝʣʴ-ʊʦʦ ʠ ɹʘʣʳʢʪʳ, ʪʘʢʞʝ ʤʦʞʥʦ 

ʥʘʙʣʶʜʘʪʴ ʧʘʢʝʪ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʣʘʩʪʠʥ, ʦʨʦʢʣʠʥʘʣʴʥʦ ʠʟʦʛʥʫʪʳʡ ʠ 

ʥʘʢʣʦʥʝʥʥʳʡ ʚ ʩʝʚʝʨʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʪʦ ʝʩʪʴ ʚ ʩʪʦʨʦʥʫ 

ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʙʣʦʢʘ. ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʵʪʦʛʦ ʧʘʢʝʪʘ ʦʢʦʣʦ 50 ʢʤ ʧʨʠ 
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ʰʠʨʠʥʝ 7-10 ʢʤ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʟʜʝʩʴ ʪʨʫʜʥʦ ʚʳʜʝʣʠʪʴ ʢʘʣʝʜʦʥʩʢʠʝ 

ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʛʨʘʥʠʮʳ ʩʨʝʜʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʠ 

ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʨʘʟʨʳʚʦʚ, ʤʦʞʥʦ ʚʩʝ-ʪʘʢʠ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚ ʨʘʟʤʝʱʝʥʠʠ ʦʬʠʦʣʠʪʦʚʳʭ ʧʣʘʩʪʠʥ 

ʩʦʭʨʘʥʠʣʘʩʴ ʠ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʩʪʨʫʢʪʫʨʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʝʝ ʩʝʚʝʨʥʘʷ 

ʜʫʛʦʦʙʨʘʟʥʘʷ ʧʣʘʩʪʠʥʘ (ɻʝʩʴ, ʄʘʢʘʨʳʯʝʚ, 1985) ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʟʝʣʝʥʦʢʘʤʝʥʥʦ-ʠʟʤʝʥʝʥʥʳʤʠ ʤʘʩʩʠʚʥʳʤʠ ʠ, ʤʝʩʪʘʤʠ, ʩ ʰʘʨʦʚʦʡ 

ʦʪʜʝʣʴʥʦʩʪʴʶ ʤʠʥʜʘʣʝʢʘʤʝʥʥʳʤʠ ʙʘʟʘʣʴʪʘʤʠ, ʩʧʠʣʠʪʘʤʠ, ʚʘʨʠʦʣʠʪʘʤʠ ʩ 

ʨʝʜʢʠʤʠ ʧʨʦʩʣʦʷʤʠ ʣʘʚʦʙʨʝʢʯʠʡ (ʚʠʜʠʤʘʷ ʤʦʱʥʦʩʪʴ ʦʢʦʣʦ 500 ʤ) ʠ 

ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʭ ʢʨʝʤʥʝʡ. ʅʘ ʵʪʫ ʧʣʘʩʪʠʥʫ ʩ ʶʛʘ ʥʘʜʚʠʥʫʪʘ ʧʣʘʩʪʠʥʘ 

ʧʦʣʦʩʯʘʪʳʭ ʪʘʢʩʠʪʦʚʳʭ ʛʘʙʙʨʦʠʜʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʤʝʩʪʘʤʠ ʣʠʥʟʦʚʠʜʥʳʝ 

ʩʢʠʘʣʠʪʳ ʩʝʨʧʝʥʪʠʥʠʪʦʚ, ʧʠʨʦʢʩʝʥʠʪʦʚ ʠ ʛʦʨʥʙʣʝʥʜʠʪʦʚ. ʉʝʨʧʝʥʪʠʥʠʪʦʚʳʝ 

ʬʨʘʛʤʝʥʪʳ ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʚ ʧʨʝʜʝʣʘʭ ʙʘʟʘʣʴʪʦʚʦʡ ʧʣʘʩʪʠʥʳ, ʢʫʜʘ ʦʥʠ, 

ʚʠʜʠʤʦ, ʙʳʣʠ ʚʳʞʘʪʳ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʪʨʫʟʠʡ ʠʟ ʥʠʞʝʣʝʞʘʱʝʡ ʧʣʘʩʪʠʥʳ, 

ʩʭʦʜʥʦʡ ʩ ʦʧʠʩʘʥʥʳʤ ʚʳʰʝ ʤʝʣʘʥʞʝʤ ʚ ʭʨ. ʂʘʨʘʢʘʪʪʳ. ʂʘʢ ʚʫʣʢʘʥʠʪʳ, ʪʘʢ ʠ 

ʩʝʨʧʝʥʪʠʥʠʪʳ ʟʜʝʩʴ ʧʨʦʨʚʘʥʳ ʚʝʨʭʥʝʦʨʜʦʚʠʢʩʢʠʤʠ ʛʨʘʥʠʪʦʠʜʘʤʠ
*
. 

ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʝʩʪʨʫʢʮʠʶ ʢʘʣʝʜʦʥʩʢʦʡ ʩʪʨʫʢʪʫʨʳ 

ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʠʤʠ ʠ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʨʘʟʨʳʚʘʤʠ ʠ 

ʚʝʨʭʥʝʦʨʜʦʚʠʢʩʢʠʤʠ ʛʨʘʥʠʪʦʠʜʘʤʠ, ʘ ʪʘʢʞʝ ʯʘʩʪʠʯʥʦʝ ʧʝʨʝʢʨʳʪʠʝ ʝʝ 

ʚʝʨʭʥʝʧʘʣʝʦʟʦʡʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʥʘ ʟʘʧʘʜʥʦʤ ʧʨʦʜʦʣʞʝʥʠʠ ʧʦʣʦʩʳ 

ʦʬʠʦʣʠʪʦʚ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʂʘʨʘ-ʂʠʯʝ ʪʘʢʞʝ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʦʙʱʝʝ 

ʤʦʥʦʢʣʠʥʘʣʴʥʦʝ ʧʘʜʝʥʠʝ ʥʘ ʶʛ ʦʬʠʦʣʠʪʦʚʦʛʦ ʨʘʟʨʝʟʘ, ʨʘʩʯʣʝʥʝʥʥʦʛʦ ʥʘ 

ʦʪʜʝʣʴʥʳʝ ʧʦʢʨʦʚʥʳʝ ʧʣʘʩʪʠʥʳ (ʨʠʩ. 19). 

ʄ.ɻ.ʃʦʤʠʟʝ (1994) ʩʯʠʪʘʝʪ ʵʪʫ ʤʦʥʦʢʣʠʥʘʣʴ ʩʝʚʝʨʥʳʤ ʢʨʳʣʦʤ 

ʩʠʥʬʦʨʤʳ. ɺʠʜʠʤʦʝ ʦʩʥʦʚʘʥʠʝ ʤʦʥʦʢʣʠʥʘʣʠ ʩʣʦʞʝʥʦ ʩʝʨʧʝʥʪʠʥʠʪʘʤʠ ʠ 

ʩʝʨʧʝʥʪʠʥʠʪʦʚʳʤ ʤʝʣʘʥʞʝʤ ʩ ʦʙʣʦʤʢʘʤʠ ʠ ʛʣʳʙʘʤʠ ʛʘʙʙʨʦ, ʙʘʟʘʣʴʪʦʚ ʠ 

ʢʨʝʤʥʝʡ. ʉ ʩʝʚʝʨʥʦʡ ʩʪʦʨʦʥʳ ʫʣʴʪʨʘʤʘʬʠʪʳ ʧʦ ʩʫʙʰʠʨʦʪʥʦʤʫ ʢʨʫʪʦʤʫ 
                                                           
*
 ʇʦʜ ʪʝʧʣʦʚʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʛʨʘʥʠʪʦʠʜʥʦʡ ʤʘʛʤʳ ʩʝʨʧʝʥʪʠʥʠʪʳ ʙʦʣʴʰʝʡ 

ʯʘʩʪʴʶ ʜʝʛʠʜʨʘʪʠʨʦʚʘʣʠʩʴ ʠ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʦʚʘʣʠʩʴ ʚ ʧʠʨʦʢʩʝʥʦʚʫʶ ʧʦʨʦʜʫ. 

ɺʦʟʤʦʞʥʦ, ʠ ʚ ʜʨʫʛʠʭ ʤʝʩʪʘʭ ʥʘʣʠʯʠʝ çʧʷʪʝʥè ʧʠʨʦʢʩʝʥʠʪʦʚ ʩʨʝʜʠ 

ʩʝʨʧʝʥʪʠʥʠʪʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʭʦʜʩʪʚʝ ʠʭ ʛʝʥʝʟʠʩʘ ʩ ʦʪʤʝʯʝʥʥʳʤ 

ʟʜʝʩʴ. 
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ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʦʤʫ ʨʘʟʨʳʚʫ ʢʦʥʪʘʢʪʠʨʫʶʪ ʩ ʤʝʪʘʤʦʨʬʠʪʘʤʠ ʢʦʤʧʣʝʢʩʘ 

ʦʩʥʦʚʘʥʠʷ ʉʝʚʝʨʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʛʦ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ, ʧʨʦʨʚʘʥʥʦʛʦ 

ʚʝʨʭʥʝʦʨʜʦʚʠʢʩʢʠʤʠ ʛʨʘʥʠʪʦʠʜʘʤʠ. ʉʪʨʫʢʪʫʨʥʦ ʚʳʰʝ ʤʦʥʦʢʣʠʥʘʣʴ 

ʥʘʨʘʱʠʚʘʝʪʩʷ ʧʘʢʝʪʦʤ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʣʘʩʪʠʥ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʭ 

ʨʘʚʥʦʤʝʨʥʦʟʝʨʥʠʩʪʳʭ ʠ ʛʨʫʙʦʪʘʢʩʠʪʦʚʳʭ ʛʘʙʙʨʦʠʜʦʚ ʩ ʨʦʷʤʠ ʧʘʨʘʣʣʝʣʴʥʳʭ 

ʜʠʘʙʘʟʦʚʳʭ ʜʘʝʢ (ʃʦʤʠʟʝ ʠ ʜʨ., 1997), ʧʦʜʫʰʝʯʥʳʭ ʙʘʟʘʣʴʪʦʚ ʩ ʧʨʦʩʣʦʷʤʠ 

ʢʨʝʤʥʝʡ ʠ ʪʫʬʦʚ ʚʠʜʠʤʦʡ ʤʦʱʥʦʩʪʴʶ ʜʦ 1500 ʤ. ɽʩʣʠ ʩʫʜʠʪʴ ʧʦ ʟʘʣʝʛʘʥʠʶ 

ʜʘʝʢ, ʪʦ ʛʘʙʙʨʦʚʘʷ ʧʣʘʩʪʠʥʘ ʧʦʛʨʫʞʘʝʪʩʷ ʢ ʶʛʫ ʧʦʜ ʧʦʣʦʛʠʤʠ ʫʛʣʘʤʠ. ɺ 

ʚʫʣʢʘʥʦʛʝʥʥʦʡ ʪʦʣʱʝ (ʠʨʠʪʦʨʩʢʘʷ ʪʦʣʱʘ) ʬʠʢʩʠʨʫʶʪʩʷ ʩʢʣʘʜʢʠ ʚʪʦʨʦʛʦ 

ʧʦʨʷʜʢʘ. ʉʘʤʦʝ ʚʝʨʭʥʝʝ ʩʪʨʫʢʪʫʨʥʦʝ ʧʦʣʦʞʝʥʠʝ ʚ ʤʦʥʦʢʣʠʥʘʣʴʥʦʤ ʧʘʢʝʪʝ 

ʧʦʢʨʦʚʦʚ ʟʘʥʠʤʘʶʪ ʦʩʪʨʦʚʦʜʫʞʥʳʝ ʚʫʣʢʘʥʠʪʳ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʡ 

ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʦʡ ʩʝʨʠʠ, ʥʘʜʚʠʥʫʪʳʝ ʢʘʢ ʥʘ ʙʘʟʘʣʴʪʳ, ʪʘʢ ʠ ʥʘ ʛʘʙʙʨʦ. 

ʂʘʢ ʩʯʠʪʘʝʪ ʄ.ɻ.ʃʦʤʠʟʝ, ʶʞʥʦʝ ʢʨʫʪʦʝ ʢʨʳʣʦ ʦʬʠʦʣʠʪʦʚʦʡ ʩʠʥʬʦʨʤʳ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʫʟʢʠʤʠ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʙʣʦʢʘʤʠ ʙʘʟʘʣʴʪʦʚ, ʟʘʞʘʪʳʤʠ ʩʨʝʜʠ 

ʦʨʜʦʚʠʢʩʢʠʭ ʬʣʠʰʦʠʜʦʚ. ʇʨʠ ʵʪʦʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʧʦʩʣʝʜʥʠʝ ʷʚʣʷʶʪʩʷ 

ʘʚʪʦʭʪʦʥʦʤ. ʆʜʥʘʢʦ, ʚ ʚʠʜʠʤʦʤ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʬʣʠʰʦʠʜʦʚ ʟʘʣʝʛʘʶʪ 

ʘʨʝʥʠʛʩʢʠʝ ʙʘʟʘʣʴʥʳʝ ʢʦʥʛʣʦʤʝʨʘʪʳ, ʧʝʨʝʧʦʣʥʝʥʥʳʝ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʛʘʣʴʢʦʡ 

ʤʝʪʘʙʘʟʘʣʴʪʦʚ, ʜʠʦʨʠʪʦʚ, ʢʨʝʤʥʝʡ, ʨʝʞʝ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʛʨʘʥʠʪʦʠʜʦʚ. ɺ ʪʘʢʦʤ 

ʩʣʫʯʘʝ ʘʨʝʥʠʛʩʢʦ-ʩʨʝʜʥʝʦʨʜʦʚʠʢʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʠʛʨʘʶʪ ʨʦʣʴ ʥʝʦʘʚʪʦʭʪʦʥʘ. 

ʄʝʞʜʫ ʪʝʤ, ʘʚʪʦʭʪʦʥʦʤ, ʥʘ ʢʦʪʦʨʳʡ ʦʙʜʫʮʠʨʦʚʘʣ ʦʬʠʦʣʠʪʦʚʳʡ ʧʦʢʨʦʚ, 

ʟʜʝʩʴ ʤʦʛʣʦ ʙʳʪʴ ʤʝʪʘʤʦʨʬʠʯʝʩʢʦʝ ʦʩʥʦʚʘʥʠʝ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ, 

ʩʦʩʝʜʩʪʚʫʶʱʝʝ ʧʦ ʨʘʟʣʦʤʫ ʩ ʩʝʨʧʝʥʪʠʥʠʪʘʤʠ ʩ ʩʝʚʝʨʥʦʡ ʩʪʦʨʦʥʳ ʘʥʪʠʬʦʨʤʳ 

ʠ ʩ ʬʨʘʛʤʝʥʪʘʤʠ ʧʣʘʩʪʠʥʳ ʤʝʪʘʙʘʟʘʣʴʪʦʚ ʩ ʶʞʥʦʡ ʝʝ ʩʪʦʨʦʥʳ, ʧʨʠʞʘʪʦʡ ʢ 

ʛʨʘʥʠʮʝ ʉʝʚʝʨʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʚʳʭʦʜʳ ʦʩʥʦʚʥʳʭ 

ʚʫʣʢʘʥʠʪʦʚ ʟʘʥʠʤʘʶʪ ʧʦʣʝ ʧʣʦʱʘʜʴʶ ʦʢʦʣʦ ʦʜʥʦʛʦ ʢʤ
2
, ʦʢʨʫʞʝʥʥʦʝ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ ʩʣʘʥʮʘʤʠ, ʛʥʝʡʩʘʤʠ ʠ ʤʠʛʤʘʪʠʪʘʤʠ, ʛʥʝʡʩʦʚʠʜʥʦʩʪʴ 

ʢʦʪʦʨʳʭ ʧʦʛʨʫʞʘʝʪʩʷ ʧʦʜ ʵʬʬʫʟʠʚʳ. ʇʦʩʣʝʜʥʠʝ ʩʝʢʫʪʩʷ ʨʝʜʢʠʤʠ 

ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʠʤʠ ʜʘʡʢʘʤʠ ʜʘʮʠʪʦʚʳʭ ʧʦʨʬʠʨʦʚ, ʚʢʣʶʯʘʶʱʠʭ 

ʢʩʝʥʦʣʠʪʳ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʩʣʘʥʮʝʚ ʠ ʛʥʝʡʩʦʚ. ʕʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʟʘʢʨʳʪʦʩʪʴ 

ʢʦʥʪʘʢʪʘ ʤʝʞʜʫ ʙʘʟʘʣʴʪʘʤʠ ʠ ʤʝʪʘʤʦʨʬʠʪʘʤʠ, ʧʦʟʚʦʣʷʝʪ ʩʯʠʪʘʪʴ ʧʦʩʣʝʜʥʠʝ 
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ʘʚʪʦʭʪʦʥʦʤ. ʊʘʢʦʡ ʚʳʚʦʜ, ʦʯʝʚʠʜʥʦ, ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʥʘ ʫʯʘʩʪʢʝ ʢ ʟʘʧʘʜʫ ʦʪ 

ʜʦʣʠʥʳ ʨ.ʂʘʨʘʢʠʯʝ, ʢʫʜʘ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʦʢʦʣʦ 20 ʢʤ ʧʨʦʜʦʣʞʘʝʪʩʷ ʬʨʘʛʤʝʥʪ 

ʦʩʝʚʦʡ ʯʘʩʪʠ ʦʬʠʦʣʠʪʦʚʦʡ ʩʠʥʬʦʨʤʳ. ɿʜʝʩʴ ʩʫʙʰʠʨʦʪʥʘʷ ʩʠʥʬʦʨʤʥʘʷ 

ʧʦʣʦʩʘ ʙʘʟʘʣʴʪʦʚ ʠʨʠʪʦʨʩʢʦʡ ʪʦʣʱʠ, ʦʛʨʘʥʠʯʝʥʥʘʷ ʩ ʜʚʫʭ ʩʪʦʨʦʥ ʩʝʢʫʱʠʤʠ 

ʝʝ ʚʝʨʭʥʝʦʨʜʦʚʠʢʩʢʠʤʠ ʛʨʘʥʠʪʦʠʜʘʤʠ, ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʤʥʦʛʠʤʠ 

ʢʩʝʥʦʣʠʪʘʤʠ ʛʘʙʙʨʦ, ʩʝʨʧʝʥʪʠʥʠʪʦʚ, ʘʤʬʠʙʦʣʠʟʠʨʦʚʘʥʥʳʭ ʙʘʟʘʣʴʪʦʚ ʠ 

ʙʣʠʟʢʦ ʢ ʥʠʤ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʦʩʪʘʥʮʘʤʠ ʤʝʪʘʤʦʨʬʠʪ ʢʦʤʧʣʝʢʩʘ ʦʩʥʦʚʘʥʠʷ. 

ʉʣʝʜʫʶʱʠʝ ʚʳʭʦʜʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʬʠʦʣʠʪʦʚ (ʨʠʩ. 20) ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ 

50 ʢʤ ʟʘʧʘʜʥʝʝ, ʚ ʉʫʩʘʤʳʨʩʢʦʤ ʭʨʝʙʪʝ (ʙʘʩʩʝʡʥʳ ʨʨ.ʊʦʣʫʢ, ɸʨʘʤʩʫ). ɿʜʝʩʴ 

ʦʥʠ ʟʘʢʣʶʯʝʥʳ ʚ ʢʣʠʥʦʚʠʜʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʙʣʦʢʘʭ, ʦʙʨʘʟʦʚʘʥʥʳʭ 

ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʩʜʚʠʛʘʤʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ. ɺ ʧʨʝʜʝʣʘʭ 

ʵʪʦʡ ʟʦʥʳ, ʧʦ ʜʘʥʥʳʤ ʄ.ɻ.ʃʦʤʠʟʝ (1994), ʪʘʢʞʝ ʥʘʤʝʯʘʝʪʩʷ ʩʠʥʬʦʨʤʘ 

ʩʦʭʨʘʥʠʚʰʝʡʩʷ ʰʠʨʠʥʦʡ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʢʠʣʦʤʝʪʨʦʚ ʠ ʩ ʥʘʢʣʦʥʦʤ ʢʨʳʣʴʝʚ ʚ 
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ʦ
, ʩʣʦʞʝʥʥʘʷ, ʚ ʦʩʥʦʚʥʦʤ, ʧʦʜʫʰʝʯʥʳʤʠ ʣʘʚʘʤʠ ʙʘʟʘʣʴʪʦʚ ʠ ʩʧʠʣʠʪʦʚ. 

ʅʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʩʨʝʜʠ ʙʘʟʘʣʴʪʦʚ ʧʨʠʩʫʪʩʪʚʫʶʪ ʣʠʥʟʦʚʠʜʥʳʝ ʠ 

ʣʝʥʪʦʚʠʜʥʳʝ ʚ ʧʣʘʥʝ ʪʝʣʘ ʛʘʙʙʨʦ ʠ ʤʝʣʘʥʞʠʨʦʚʘʥʥʳʭ ʩʝʨʧʝʥʪʠʥʠʪʦʚ, 

ʤʦʱʥʦʩʪʴʶ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʨʦʚ ʜʦ 0,5 ʢʤ, ʟʘʣʝʛʘʶʱʠʝ ʢʦʥʬʦʨʤʥʦ ʩ 

ʙʘʟʘʣʴʪʘʤʠ. ʆʥʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʦʩʥʦʚʘʥʠʶ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʯʝʰʫʡ ʚʪʦʨʦʛʦ 

ʧʦʨʷʜʢʘ, ʩʣʘʛʘʶʱʠʭ ʧʘʢʝʪ ʧʦʢʨʦʚʦʚ ʚ ʧʨʝʜʝʣʘʭ ʩʠʥʬʦʨʤʳ. 

ʉʝʨʧʝʥʪʠʥʠʪʳ ʦʙʳʯʥʦ ʨʘʩʩʣʘʥʮʦʚʘʥʳ, ʤʠʣʦʥʠʪʠʟʠʨʦʚʘʥʳ, ʚ ʥʠʭ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʶʪʩʷ ʦʚʘʣʴʥʳʝ ʛʣʳʙʳ ʠ ʦʙʣʦʤʢʠ ʧʠʨʦʢʩʝʥʠʪʦʚ, ʤʘʩʩʠʚʥʳʭ 

ʩʝʨʧʝʥʪʠʥʠʟʠʨʦʚʘʥʥʳʭ ʧʝʨʠʜʦʪʠʪʦʚ. ɹʘʟʘʣʴʪʳ ʠ ʛʘʙʙʨʦ ʚ ʟʦʥʘʭ ʨʘʟʣʦʤʦʚ, 

ʨʘʟʜʝʣʷʶʱʠʭ ʯʝʰʫʠ, ʪʘʢʞʝ ʨʘʩʩʣʘʥʮʦʚʘʥʳ, ʙʣʘʩʪʦʤʠʣʦʥʠʪʠʟʠʨʦʚʘʥʳ. 

ʂʘʢ ʠ ʚ ʜʦʣʠʥʝ ʨ. ʂʘʨʘ-ʂʠʯʝ, ʥʘ ʩʝʚʝʨʥʦʤ ʩʢʣʦʥʝ ʉʫʩʘʤʳʨʩʢʦʛʦ ʭʨʝʙʪʘ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʬʨʘʛʤʝʥʪ ʪʦʣʱʠ ʦʩʪʨʦʚʦʜʫʞʥʳʭ ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʳʭ 

ʚʫʣʢʘʥʠʪʦʚ, ʦʛʨʘʥʠʯʝʥʥʳʡ ʨʘʟʣʦʤʘʤʠ. ʇʨʠ ʵʪʦʤ ʫʞʝ ʟʘ ʨʘʟʣʦʤʦʤ, 

ʦʛʨʘʥʠʯʠʚʘʶʱʠʤ ʦʬʠʦʣʠʪʦʚʫʶ ʟʦʥʫ ʩ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ, ʥʘ ʣʝʚʦʤ ʩʢʣʦʥʝ 
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ʨ. ɸʨʘʤʩʫ-ʚʦʩʪ. ʵʪʘ ʪʦʣʱʘ ʚ ʚʠʜʝ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʦʢʨʦʚʘ ʟʘʣʝʛʘʝʪ ʥʘ 

ʤʝʪʘʤʦʨʬʠʪʘʭ ʢʦʤʧʣʝʢʩʘ ʦʩʥʦʚʘʥʠʷ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʤʦʞʥʦ 

ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʤʝʪʘʤʦʨʬʠʪʳ ʷʚʣʷʶʪʩʷ ʧʘʨʘʘʚʪʦʭʪʦʥʦʤ ʠ ʜʣʷ 

ʘʣʣʦʭʪʦʥʥʦʛʦ ʧʘʢʝʪʘ ʦʬʠʦʣʠʪʦʚ. ʆʙ ʵʪʦʤ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ 

ʥʝʙʦʣʴʰʦʡ (ʦʢʦʣʦ 2 ʢʤ
2
) ʬʨʘʛʤʝʥʪ ʛʘʙʙʨʦʠʜʦʚ, ʩ ʙʣʘʩʪʦʤʠʣʦʥʠʪʘʤʠ ʚ 
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ʦʩʥʦʚʘʥʠʠ, ʟʘʣʝʛʘʶʱʠʡ ʚ ʧʦʢʨʦʚʝ ʥʘ ʪʝʭ ʞʝ ʤʝʪʘʤʦʨʬʠʪʘʭ ʥʘ ʧʨʘʚʦʤ ʩʢʣʦʥʝ 

ʜʦʣʠʥʳ ʨ. ʉʫʩʘʤʳʨ. 

ɼʘʣʴʰʝ ʢ ʩʝʚʝʨʦ-ʟʘʧʘʜʫ ʚ ʉʫʩʘʤʳʨʩʢʦʤ ʭʨʝʙʪʝ ʠ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ʊʘʣʘʩʩʢʦʛʦ ʭʨʝʙʪʘ ʬʨʘʛʤʝʥʪʳ ʦʬʠʦʣʠʪʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, 

ʙʘʟʘʣʴʪʘʤʠ, ʟʘʢʣʶʯʝʥʳ ʚ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʙʣʦʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʩʨʝʜʠ 

ʦʨʜʦʚʠʢʩʢʠʭ ʠ ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʪʦʣʱ. ʆʩʪʘʥʮʳ ʛʘʙʙʨʦʚʦʡ ʠʣʠ 

ʧʦʣʦʩʯʘʪʦʡ ʯʘʩʪʝʡ ʦʬʠʦʣʠʪʦʚʦʛʦ ʨʘʟʨʝʟʘ ʧʨʠʩʫʪʩʪʚʫʶʪ ʩʨʝʜʠ ʩʝʢʫʱʠʭ ʠʭ 

ʚʝʨʭʥʝʦʨʜʦʚʠʢʩʢʠʭ ʛʨʘʥʠʪʦʠʜʦʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʝʝ ʙʘʟʘʣʴʪʦʚʳʭ ʚʳʭʦʜʦʚ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʪʘʢʦʡ ʚʘʞʥʳʡ ʬʘʢʪ ʚ ʩʪʨʫʢʪʫʨʥʦʤ ʧʦʣʦʞʝʥʠʠ ʦʬʠʦʣʠʪʦʚ, 

ʢʘʢ ʥʘʭʦʞʜʝʥʠʝ ʚ ʚʝʨʭʦʚʴʷʭ ʨ. ʏʦʥ-ʂʦʰʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʧʣʘʩʪʠʥʳ 

ʙʘʟʘʣʴʪʦʚ ʤʦʱʥʦʩʪʴʶ ʦʢʦʣʦ 300 ʤ ʤʝʞʜʫ ʜʚʫʤʷ ʧʣʘʩʪʠʥʘʤʠ 

ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʩʣʘʥʮʝʚʦ-ʢʚʘʨʮʠʪʦ-ʢʘʨʙʦʥʘʪʥʳʭ ʰʝʣʴʬʦʚʳʭ ʦʪʣʦʞʝʥʠʡ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʵʪʦʪ ʧʘʢʝʪ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʩʨʝʜʥʝʦʨʜʦʚʠʢʩʢʠʤʠ ʚʫʣʢʘʥʠʪʘʤʠ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʡ ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʦʡ ʦʩʪʨʦʚʦʜʫʞʥʦʡ ʩʝʨʠʠ (ʫʪʤʝʢʩʢʘʷ 

ʩʚʠʪʘ), ʠʛʨʘʶʱʠʭ ʨʦʣʴ ʥʝʦʘʚʪʦʭʪʦʥʘ. 

ʆʜʥʠ ʠʟ ʥʘʠʙʦʣʝʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʭ ʚʳʭʦʜʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʦʬʠʦʣʠʪʦʚ ʥʘʭʦʜʷʪʩʷ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʂʠʨʛʠʟʩʢʦʛʦ ʭʨʝʙʪʘ. ʇʦʣʦʩʳ 

ʦʬʠʦʣʠʪʦʚ ʚ ʵʪʦʤ ʨʘʡʦʥʝ ʦʢʘʡʤʣʷʶʪ ʩ ʜʚʫʭ ʩʪʦʨʦʥ ʘʥʪʠʬʦʨʤʥʳʡ 

ʄʘʢʙʘʣʴʩʢʠʡ ʚʳʩʪʫʧ ʤʝʪʘʤʦʨʬʠʯʝʩʢʦʛʦ ʦʩʥʦʚʘʥʠʷ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ, 

ʧʦʢʨʳʪʳʡ ʥʘ ʬʨʘʥʛʘʭ ʩʣʘʥʮʝʚʦ-ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʤʠ ʰʝʣʴʬʦʚʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ ʢʝʤʙʨʠʷ-ʥʠʞʥʝʛʦ ʦʨʜʦʚʠʢʘ. ʅʝʦʙʭʦʜʠʤʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ 

ʩʦʚʨʝʤʝʥʥʳʝ ʦʯʝʨʪʘʥʠʷ ʵʪʠʭ ʧʦʣʦʩ ʦʬʠʦʣʠʪʦʚ ʦʙʫʩʣʦʚʣʝʥʳ "ʚʳʢʨʘʠʚʘʥʠʝʤ" 

ʠʭ ʠʟ ʢʨʫʧʥʦʛʦ ʘʣʣʦʭʪʦʥʘ ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʠʤʠ ʠ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʤʠ 

ʨʘʟʨʳʚʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ. 

ɿʘʧʘʜʥʘʷ ʧʦʣʦʩʘ ʦʬʠʦʣʠʪʦʚ, ʧʨʦʪʷʛʠʚʘʶʱʘʷʩʷ ʚ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʯʝʨʝʟ ʂʠʨʛʠʟʩʢʠʡ ʭʨʝʙʝʪ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʦʢʦʣʦ 30 ʢʤ ʧʨʠ ʰʠʨʠʥʝ 

4-7 ʢʤ, ʨʘʟʙʠʪʘ ʵʪʠʤʠ ʨʘʟʣʦʤʘʤʠ ʥʘ ʪʨʠ ʧʨʦʜʦʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʙʣʦʢʘ, 

ʚʢʣʶʯʘʶʱʠʭ ʨʘʟʥʳʝ ʯʘʩʪʠ ʦʬʠʦʣʠʪʦʚʦʛʦ ʨʘʟʨʝʟʘ (ʨʠʩ. 21 ). ʎʝʥʪʨʘʣʴʥʳʡ 

ʧʦʜʥʷʪʳʡ ʙʣʦʢ (ʪ.ʥ. ʂʘʨʘʘʨʯʠʥʩʢʠʡ ʤʘʩʩʠʚ) ʩʣʦʞʝʥ ʤʝʣʢʦ- ʠ 
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ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʤʠ ʤʘʩʩʠʚʥʳʤʠ ʠ ʧʦʣʦʩʯʘʪʳʤʠ ʪʘʢʩʠʪʦʚʳʤʠ ʛʘʙʙʨʦ, ʤʝʩʪʘʤʠ 

ʧʝʨʝʭʦʜʷʱʠʤʠ ʚ ʧʠʨʦʢʩʝʥʠʪʳ ʠ ʛʦʨʥʙʣʝʥʜʠʪʳ (ʧʦ ʧʠʨʦʢʩʝʥʠʪʘʤ). 

ʉʝʨʧʝʥʪʠʥʠʪʳ ʥʘʭʦʜʷʪʩʷ ʚ ʚʠʜʝ ʣʠʥʟʦʚʠʜʥʳʭ ʧʦʣʦʩ ʠ ʥʝʧʨʘʚʠʣʴʥʦʡ 

ʬʦʨʤʳ ʫʯʘʩʪʢʦʚ ʩʨʝʜʠ ʧʦʣʦʩʯʘʪʳʭ ʛʘʙʙʨʦ. ʈʘʟʤʝʨʳ ʵʪʠʭ ʫʯʘʩʪʢʦʚ 

ʢʦʣʝʙʣʶʪʩʷ ʦʪ ʩʘʥʪʠʤʝʪʨʦʚ ʜʦ ʜʝʩʷʪʢʦʚ ʠ ʙʦʣʝʝ ʤʝʪʨʦʚ. ʆʢʘʡʤʣʷʷ ʯʘʩʪʦ ʪʝʣʦ 

ʛʘʙʙʨʦʠʜʦʚ, ʩʝʨʧʝʥʪʠʥʠʪʳ ʧʨʝʚʨʘʱʝʥʳ ʚ ʪʦʥʢʦʧʦʣʦʩʯʘʪʳʝ ʙʣʘʩʪʦʤʠʣʦʥʠʪʳ. 

ʀʟʨʝʜʢʘ ʚʩʪʨʝʯʘʶʪʩʷ ʤʘʣʦʤʦʱʥʳʝ (ʜʦ 2,5 ʤ) ʜʘʡʢʠ ʜʠʘʙʘʟʦʚ, ʩʝʢʫʱʠʝ ʛʘʙʙʨʦ 

ʠ ʙʣʘʩʪʦʤʠʣʦʥʠʪʳ. ʉ ʚʦʩʪʦʯʥʦʡ ʠ ʟʘʧʘʜʥʦʡ ʩʪʦʨʦʥʳ ʚʜʦʣʴ ʙʣʦʢʘ ʛʘʙʙʨʦ 

ʧʨʦʪʷʛʠʚʘʶʪʩʷ ʧʦʣʦʩʳ ʦʩʥʦʚʥʳʭ ʚʫʣʢʘʥʠʪʦʚ (ʤʘʩʩʠʚʥʳʝ ʠ ʧʦʜʫʰʝʯʥʳʝ 

ʙʘʟʘʣʴʪʳ, ʩʧʠʣʠʪʳ, ʚʘʨʠʦʣʠʪʳ ʠ ʨʝʞʝ ʣʘʚʦʙʨʝʢʯʠʠ ʠ ʪʫʬʳ ʢʘʨʘʘʨʯʠʥʩʢʦʡ 

ʠʣʠ ʪʝʨʝʢʩʢʦʡ ʪʦʣʱ ʩ ʣʠʥʟʘʤʠ ʠ ʧʨʦʩʣʦʷʤʠ ʢʨʘʩʥʳʭ ʷʰʤ ʠ ʩʝʨʳʭ ʢʨʝʤʥʝʡ). 

ɺʦʩʪʦʯʥʘʷ ʧʦʣʦʩʘ ʚʫʣʢʘʥʠʪʦʚ, ʢʨʦʤʝ ʪʦʛʦ, "ʧʨʦʩʣʦʝʥʘ" ʪʝʢʪʦʥʠʯʝʩʢʦʡ 

ʧʣʘʩʪʠʥʦʡ ʩʣʘʥʮʝʚʦ-ʪʝʬʨʦʪʫʨʙʠʜʠʪʦʚʳʭ ʦʪʣʦʞʝʥʠʡ. ʆʪʣʦʞʝʥʠʷ ʩʤʷʪʳ ʚ 

ʢʨʫʪʳʝ ʟʘʧʨʦʢʠʥʫʪʳʝ ʢ ʚʦʩʪʦʢʫ ʩʢʣʘʜʢʠ. ʂʨʘʡʥʷʷ ʚʦʩʪʦʯʥʘʷ ʩʢʣʘʜʢʘ, 

ʦʙʨʘʟʦʚʘʥʥʘʷ ʤʠʥʜʘʣʝʢʘʤʝʥʥʳʤʠ ʙʘʟʘʣʴʪʘʤʠ ʩ ʨʝʜʢʠʤʠ ʧʨʦʩʣʦʷʤʠ ʪʫʬʦʚ, 

ʥʘʜʚʠʥʫʪʘ ʩʫʙʩʦʛʣʘʩʥʦ ʥʘ ʩʣʘʥʮʝʚʦ-ʢʚʘʨʮʝʚʦ-ʧʝʩʯʘʥʠʢʦʚʳʡ ʨʘʟʨʝʟ 

ʦʪʣʦʞʝʥʠʡ ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʦʛʦ ʰʝʣʴʬʦʚʦʛʦ ʯʝʭʣʘ ʄʘʢʙʘʣʴʩʢʦʛʦ ʚʳʩʪʫʧʘ 

ʦʩʥʦʚʘʥʠʷ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʜʝʩʴ ʬʠʢʩʠʨʫʝʪʩʷ ʧʦʜʦʰʚʘ 

ʦʬʠʦʣʠʪʦʚʦʛʦ ʘʣʣʦʭʪʦʥʘ. ɼʠʘʙʘʟʳ ʫ ʵʪʦʡ ʛʨʘʥʠʮʳ ʙʣʘʩʪʦʤʠʣʦʥʠʪʠʟʠʨʦʚʘʥʳ. 

ʇʦʣʦʩʘ ʚʫʣʢʘʥʠʪʦʚ, ʦʙʥʘʞʘʶʱʘʷʩʷ ʢ ʟʘʧʘʜʫ ʦʪ ʛʘʙʙʨʦʠʜʦʚ, ʦʙʨʘʟʫʝʪ 

ʰʠʨʦʢʫʶ ʩʠʥʬʦʨʤʥʫʶ ʩʢʣʘʜʢʫ. ʉʫʜʷ ʧʦ ʧʨʠʩʫʪʩʪʚʠʶ ʚ ʧʨʦʨʳʚʘʶʱʠʭ ʝʝ 

ʜʝʚʦʥʩʢʠʭ ʜʘʡʢʘʭ ʢʩʝʥʦʣʠʪʦʚ ʛʘʙʙʨʦ ʠ ʩʝʨʧʝʥʪʠʥʠʪʦʚ, ʵʪʘ ʩʠʥʬʦʨʤʘ 

ʧʦʢʦʠʪʩʷ ʥʘ ʛʘʙʙʨʦ-ʫʣʴʪʨʘʤʘʬʠʪʦʚʦʤ ʨʘʟʨʝʟʝ. 

ʇʦʣʦʩʘ ʦʬʠʦʣʠʪʦʚ, ʦʢʘʡʤʣʷʶʱʘʷ ʄʘʢʙʘʣʴʩʢʠʡ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʡ ʚʳʩʪʫʧ 

ʩ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʩʪʦʨʦʥʳ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʝʣʝʥʦʢʘʤʝʥʥʦ-ʠʟʤʝʥʝʥʥʳʤʠ 

ʦʩʥʦʚʥʳʤʠ ʚʫʣʢʘʥʠʪʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʠ ʣʠʥʟʘʤʠ ʩʝʨʳʭ ʢʨʝʤʥʝʡ, ʢʨʘʩʥʳʭ 

ʷʰʤ ʠ ʨʝʜʢʠʤʠ ʣʠʥʟʦʚʠʜʥʳʤʠ ʛʦʨʠʟʦʥʪʘʤʠ ʤʨʘʤʦʨʠʟʦʚʘʥʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ 

(ʪʝʨʝʢʩʢʘʷ ʪʦʣʱʘ). ʕʪʘ ʧʣʘʩʪʠʥʘ ʢʨʫʪʦ ʥʘʜʚʠʥʫʪʘ ʥʘ ʨʘʟʣʠʯʥʳʝ ʛʦʨʠʟʦʥʪʳ 

ʩʣʘʥʮʝʚʦ-ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʭ ʰʝʣʴʬʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʢʝʤʙʨʠʷ - ʥʠʞʥʝʛʦ  
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ʦʨʜʦʚʠʢʘ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʥʘ ʚʫʣʢʘʥʦʛʝʥʥʫʶ ʪʦʣʱʫ ʩ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ 

ʥʘʜʚʠʥʫʪʳ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʝ ʦʪʣʦʞʝʥʠʷ ʪʦʛʦ ʞʝ ʰʝʣʴʬʘ, ʥʘ ʢʦʪʦʨʳʝ 

ʥʘʜʚʠʥʫʪʘ ʝʱʝ ʦʜʥʘ ʧʣʘʩʪʠʥʘ ʙʘʟʘʣʴʪʦʚ, ʧʦʢʨʳʪʳʭ ʥʠʞʥʝ-

ʩʨʝʜʥʝʦʨʜʦʚʠʢʩʢʠʤʠ ʦʩʪʨʦʚʦʜʫʞʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚ 

ʥʘʜʚʠʛʦʚʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʚʦʚʣʝʯʝʥʳ ʙʳʣʠ ʠ ʚʫʣʢʘʥʠʪʳ ʩʨʝʜʥʝʛʦ ʦʨʜʦʚʠʢʘ ʠ 

ʜʝʚʦʥʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʠ ʥʘʜʚʠʛʠ ʥʝ ʤʦʛʫʪ ʩʯʠʪʘʪʴʩʷ çʧʝʨʚʦʨʦʜʥʳʤʠè, ʪʦ 

ʝʩʪʴ ʦʪʨʘʞʘʶʱʠʤʠ ʧʝʨʚʦʥʘʯʘʣʴʥʫʶ ʦʙʜʫʢʮʠʶ ʢʝʤʙʨʦ-ʦʨʜʦʚʠʢʩʢʠʭ 

ʦʬʠʦʣʠʪʦʚ ʥʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʙʣʦʢ. ʆʜʥʘʢʦ, ʦʥʠ ʤʦʛʣʠ ʫʥʘʩʣʝʜʦʚʘʪʴ ʠ 
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ʫʩʣʦʞʥʠʪʴ ʧʝʨʚʠʯʥʳʡ ʘʣʣʦʭʪʦʥ. ɽʛʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʘʣʣʦʭʪʦʥʥʳʝ ʦʩʪʘʥʮʳ ʪʝʭ ʞʝ ʙʘʟʘʣʴʪʦʚ ʪʝʨʝʢʩʢʦʡ ʩʚʠʪʳ, ʟʘʣʝʛʘʶʱʠʝ ʦʙʳʯʥʦ 

ʚ ʩʠʥʬʦʨʤʘʭ ʥʘ ʫʧʦʤʷʥʫʪʳʭ ʰʝʣʴʬʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ ʢ ʶʛʦ-ʟʘʧʘʜʫ ʦʪ 

ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʧʣʘʩʪʠʥʳ (ʥʘʧʨʦʪʠʚ ʠʟʛʠʙʘ ʜʦʣʠʥʳ ʨ. ʂʝʥʢʦʣ) (ʩʤ. ʨʠʩ 22). 

ʂʨʦʤʝ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʫʯʘʩʪʢʦʚ, ʛʜʝ ʚʠʜʥʦ ʩʪʨʦʝʥʠʝ ʠ ʘʣʣʦʭʪʦʥʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʢʝʤʙʨʠʡʩʢʦ-ʥʠʞʥʝʦʨʜʦʚʠʢʩʢʦʡ ʦʬʠʦʣʠʪʦʚʦʡ ʘʩʩʦʮʠʘʮʠʠ, 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʝʝ ʬʨʘʛʤʝʥʪʦʚ ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʡ 

ʶʞʥʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʉʝʚʝʨʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ, (ʩʤ. ʇʨʠʣʦʞ.1 ʠ ʨʠʩ. 11) 

ʥʘʭʦʜʷʩʴ ʯʘʱʝ ʚʩʝʛʦ ʚ ʢʩʝʥʦʣʠʪʘʭ ʠ ʢʨʫʧʥʳʭ ʦʩʪʘʥʮʘʭ ʢʨʦʚʣʠ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʥʠʞʥʝ- ʠ ʚʝʨʭʥʝʦʨʜʦʚʠʢʩʢʠʭ ʛʨʘʥʠʪʦʠʜʥʳʭ ʤʘʩʩʠʚʦʚ. ʊʘʢ, 

ʥʘʧʨʠʤʝʨ, ʢ ʶʛʦ-ʚʦʩʪʦʢʫ ʦʪ ʦʧʠʩʘʥʥʦʛʦ ʚʳʰʝ ʦʬʠʦʣʠʪʦʚʦʛʦ ʤʝʣʘʥʞʘ ʠ 

ʦʬʠʦʣʠʪʦʢʣʘʩʪʦʚʦʡ ʦʣʠʩʪʦʩʪʨʦʤʳ ʚ ʛʦʨʘʭ ʊʝʛʝʨʝʢ, ʥʘ ʩʝʚʝʨʥʦʤ ʩʢʣʦʥʝ 

ʭʨ.ʊʝʨʩʢʝʡ-ɸʣʘʪʦʦ (ʙʘʩʩʝʡʥ ʨʨ.ɼʞʝʨʫʡ ʠ ʂʘʨʘʪʝʢʝ) ʚ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʙʣʦʢʘʭ, 

ʦʛʨʘʥʠʯʝʥʥʳʭ ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʠʤʠ ʨʘʟʨʳʚʘʤʠ, ʚ ʬʨʘʛʤʝʥʪʘʭ ʦʬʠʦʣʠʪʦʚʦʡ 

ʘʩʩʦʮʠʘʮʠʠ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʫʩʪʦʡʯʠʚʘʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʠ ʩʪʨʫʢʪʫʨʥʘʷ 

ʩʦʧʨʷʞʝʥʥʦʩʪʴ ʧʦʜʫʰʝʯʥʳʭ ʙʘʟʘʣʴʪʦʚ ʩ ʢʨʝʤʥʷʤʠ (ʪʝʨʩʢʝʡʩʢʘʷ ʪʦʣʱʘ) ʩ 

ʛʘʙʙʨʦʠʜʘʤʠ ʠ ʫʣʴʪʨʘʤʘʬʠʪʘʤʠ. ɿʜʝʩʴ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʝʚʝʨʥʦʛʦ ʩʢʣʦʥʘ ʭʨ. 

ʊʝʨʩʢʝʡ ɸʣʘʪʦʦ ʧʨʦʪʷʛʠʚʘʝʪʩʷ ʧʦʣʦʩʘ ʙʘʟʘʣʴʪʦʚ ʪʝʨʩʢʝʡʩʢʦʡ ʪʦʣʱʠ. ʖʞʥʝʝ 

ʝʝ, ʦʪʜʝʣʷʷʩʴ ʨʘʟʣʦʤʦʤ, ʚʩʢʨʳʚʘʶʪʩʷ ʧʦʣʦʩʯʘʪʳʝ, ʨʘʩʩʣʦʝʥʥʳʝ 

ʧʠʨʦʢʩʝʥʠʪʘʤʠ ʛʘʙʙʨʦʠʜʳ, ʠʤʝʶʱʠʝ ʚʥʘʯʘʣʝ ʙʣʠʟʢʦʝ ʢ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ 

ʟʘʣʝʛʘʥʠʝ. ɿʘʪʝʤ ʦʥʠ ʧʨʠʦʙʨʝʪʘʶʪ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʩʝʚʝʨʥʦʛʦ ʩʢʣʦʥʘ ʧʦʣʦʛʠʡ 

(20
0
) ʥʘʢʣʦʥ ʢ ʶʛʫ ʠ ʧʦ ʩʫʙʢʦʥʬʦʨʤʥʦʤʫ ʥʘʜʚʠʛʫ ʧʝʨʝʢʨʳʚʘʶʪʩʷ 

ʩʝʨʧʝʥʪʠʥʠʟʠʨʦʚʘʥʥʳʤʠ ʛʘʨʮʙʫʨʛʠʪʘʤʠ. ʇʦʜʦʰʚʘ ʥʘʜʚʠʛʦʚʦʡ ʯʝʰʫʠ 

ʤʘʨʢʠʨʫʝʪʩʷ ʧʦʣʦʩʦʡ ʦʢʘʪʳʰʝʚʳʭ ʩʝʨʧʝʥʪʠʥʠʪʦʚʳʭ ʪʝʢʪʦʥʠʪʦʚ. ʉʪʨʫʢʪʫʨʥʦ 

ʚʳʰʝ ʚʥʦʚʴ ʟʘʣʝʛʘʶʪ ʧʦʣʦʩʯʘʪʳʝ ʛʘʙʙʨʦʠʜʳ, ʠʤʝʶʱʠʝ ʧʦʣʦʛʦʝ ʶʞʥʦʝ 

ʧʘʜʝʥʠʝ. ʆʪ ʨʘʟʚʠʪʳʭ ʶʞʥʝʝ ʚ ʧʨʠʚʦʜʦʨʘʟʜʝʣʴʥʦʡ ʯʘʩʪʠ ʭʨʝʙʪʘ ʙʘʟʘʣʴʪʦʚ 

ʪʝʨʩʢʝʡʩʢʦʡ ʩʚʠʪʳ ʦʥʠ ʦʪʜʝʣʷʶʪʩʷ ʫʟʢʦʡ ʧʦʣʦʩʦʡ ʢʘʣʠʰʧʘʪʠʟʠʨʦʚʘʥʥʳʭ 

ʙʣʘʩʪʦʤʠʣʦʥʠʪʦʚ ʧʦ ʧʠʨʦʢʩʝʥʠʪʘʤ. ʕʪʦʪ ʧʘʢʝʪ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʣʘʩʪʠʥ 

ʧʨʦʨʳʚʘʝʪʩʷ ʦʨʜʦʚʠʢʩʢʠʤʠ ʛʨʘʥʠʪʦʠʜʘʤʠ.  
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ɿʘʧʘʜʥʝʝ ʦʥʠ ʧʨʦʨʳʚʘʶʪ ʠ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʝ ʦʪʣʦʞʝʥʠʷ ʰʝʣʴʬʘ, 

ʥʘ ʢʦʪʦʨʳʭ ʤʝʩʪʘʤʠ ʪʝʢʪʦʥʠʯʝʩʢʠ ʩʫʙʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʶʪ ʙʘʟʘʣʴʪʳ, ʠʣʠ 

ʛʘʙʙʨʦʠʜʳ. 

ʂ ʚʦʩʪʦʢʫ, ʪʘʢʞʝ ʥʘ ʩʝʚʝʨʥʦʤ ʩʢʣʦʥʝ ʭʨ. ʊʝʨʩʢʝʡ-ɸʣʘʪʦʦ, ʩʨʝʜʠ ʧʦʯʪʠ 

ʩʧʣʦʰʥʳʭ ʧʦʣʝʡ ʦʨʜʦʚʠʢʩʢʠʭ ʛʨʘʥʠʪʦʠʜʦʚ ʧʨʠʩʫʪʩʪʚʫʶʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʢʩʝʥʦʣʠʪʳ ʤʝʣʘʥʦʢʨʘʪʦʚʳʭ ʧʦʨʦʜ-ʛʘʙʙʨʦʠʜʦʚ, ʘʤʬʠʙʦʣʠʪʦʚ, ʤʝʩʪʘʤʠ 

ʧʠʨʦʢʩʝʥʠʟʠʨʦʚʘʥʥʳʭ ʩʝʨʧʝʥʪʠʥʠʪʦʚ. ɿʜʝʩʴ ʞʝ ʚʩʪʨʝʯʘʶʪʩʷ ʦʩʪʘʥʮʳ ʢʨʦʚʣʠ, 
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ʩʣʦʞʝʥʥʳʝ ʵʥʜʦʢʦʥʪʘʢʪʦʚʦ-ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʤʠ ʢʝʤʙʨʦ-ʦʨʜʦʚʠʢʩʢʠʤʠ 

ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʤʠ ʰʝʣʴʬʦʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ʄʝʩʪʘʤʠ ʩʦʭʨʘʥʠʣʠʩʴ 

ʬʨʘʛʤʝʥʪʳ ʦʙʜʫʢʮʠʦʥʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ ʦʬʠʦʣʠʪʦʚ ʩ ʘʚʪʦʭʪʦʥʦʤ 

ʰʝʣʴʬʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʊʘʢ, ʚ ʜʦʣʠʥʝ ʨʨ. ʏʦʥ-ʂʳʟʳʣʩʫ ʠ ʊʫʨʛʝʥʴ-ɸʢʩʫ 

ʥʝʙʦʣʴʰʠʝ (ʜʦ 0,2 ʢʤ
2
) ʦʩʪʘʥʮʳ ʩʝʨʧʝʥʪʠʥʠʪʦʚ ʘʣʣʦʭʪʦʥʥʦ ʧʦʣʦʛʦ ʟʘʣʝʛʘʶʪ 

ʥʘ ʜʨʦʙʣʝʥʳʭ ʠ ʨʘʩʩʣʘʥʮʦʚʘʥʥʳʭ ʤʨʘʤʦʨʠʟʦʚʘʥʥʳʭ ʠʟʚʝʩʪʥʷʢʘʭ ʘʚʪʦʭʪʦʥʘ. 

ɽʱʝ ʦʜʠʥ ʧʨʠʤʝʯʘʪʝʣʴʥʳʡ ʧʨʠʤʝʨ ʩʦʦʪʥʦʰʝʥʠʡ ʟʘʜʫʛʦʚʳʭ ʦʬʠʦʣʠʪʦʚ ʩ 

ʦʪʣʦʞʝʥʠʷʤʠ ʉʝʚʝʨʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʛʦ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʪʝʨʨʝʡʥʘ 

ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʚ ʚʦʩʪʦʯʥʦʡ ʧʨʠʦʩʝʚʦʡ ʯʘʩʪʠ ʭʨ.ʊʝʨʩʢʝʡ-ɸʣʘʪʦʦ ʚ 

ʚʝʨʭʦʚʴʷʭ ʨʝʢ ʏʦʥ-ʂʳʟʳʣʩʫ, ʂʠʯʠ-ʂʳʟʳʣʩʫ, ɸʢʩʫ ʠ ʊʫʨʛʝʥʴ-ɸʢʩʫ. ɿʜʝʩʴ ʜʚʝ 

ʨʝʟʢʦ ʫʜʣʠʥʝʥʥʳʝ (30 ʠ 50 ʢʤ) ʫʟʢʠʝ (1-5 ʢʤ) ʧʣʘʩʪʠʥʳ ʛʘʙʙʨʦʠʜʦʚ (ʛʘʙʙʨʦ, 

ʛʘʙʙʨʦ-ʥʦʨʠʪʳ, ʥʦʨʠʪʳ) ʩ ʫʯʘʩʪʢʘʤʠ ʧʠʨʦʢʩʝʥʠʪʦʚ ʠ ʧʝʨʠʜʦʪʠʪʦʚ, 

ʦʛʨʘʥʠʯʝʥʥʳʝ ʢʨʫʪʳʤʠ ʨʘʟʨʳʚʘʤʠ, ʚʳʪʷʛʠʚʘʶʪʩʷ ʩʦʛʣʘʩʥʦ ʚʦʩʪʦʢ-ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʤʫ ʧʨʦʩʪʠʨʘʥʠʶ ʦʪʣʦʞʝʥʠʡ ʘʚʪʦʭʪʦʥʘ. ʇʨʠ ʵʪʦʤ ʙʦʣʝʝ ʢʨʫʧʥʘʷ 

ʩʝʚʝʨʥʘʷ ʧʦʣʦʩʘ ʛʘʙʙʨʦ-ʫʣʪɹʨʘʤʘʬʠʪʦʚ ʩ ʩʝʚʝʨʥʦʡ ʩʪʦʨʦʥʳ ʢʦʥʪʘʢʪʠʨʫʝʪ ʩ 

ʙʣʘʩʪʦʤʠʣʦʥʠʪʠʟʠʨʦʚʘʥʥʳʤʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʤʠ ʨʠʬʪʦʛʝʥʥʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ (ʘʨʘʩʘʥʩʢʘʷ ʪʦʣʱʘ), ʘʥʘʣʦʛʠʯʥʳʤʠ ʦʧʠʩʘʥʥʳʤ ʚʳʰʝ (ʛʦʨʳ 

ʊʝʛʝʨʝʢ). ʉ ʶʞʥʦʡ ʩʪʦʨʦʥʳ ʦʥʘ ʩʦʧʨʠʢʘʩʘʝʪʩʷ ʩ ʠʟʚʝʩʪʥʷʢʘʤʠ. ʇʦʩʣʝʜʥʠʝ 

ʪʘʢʞʝ ʦʢʨʫʞʘʶʪ ʶʞʥʫʶ ʧʦʣʦʩʫ ʛʘʙʙʨʦʠʜʦʚ ʩ ʜʚʫʭ ʩʪʦʨʦʥ. ʂʘʢ ʨʠʬʪʦʛʝʥʥʳʝ, 

ʪʘʢ ʠ ʰʝʣʴʬʦʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʩʤʷʪʳ ʚ ʠʟʦʢʣʠʥʘʣʴʥʳʝ ʩʢʣʘʜʢʠ ʩ ʶʞʥʦʡ 

ʚʝʨʛʝʥʮʠʝʡ. ʇʦ ʩʣʘʙʦʡ ʧʦʣʦʩʯʘʪʦʩʪʠ ʤʝʩʪʘʤʠ ʤʦʞʥʦ ʚʠʜʝʪʴ ʪʘʢʦʡ ʞʝ ʥʘʢʣʦʥ 

ʧʣʘʩʪʠʥ ʛʘʙʙʨʦʠʜʦʚ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʧʦʣʦʩʳ 

ʛʘʙʙʨʦʠʜʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʧʨʦʢʠʥʫʪʳʝ ʩʠʥʬʦʨʤʥʳʝ ʬʨʘʛʤʝʥʪʳ 

ʘʣʣʦʭʪʦʥʘ, ʩʤʷʪʦʛʦ ʚ ʦʧʨʦʢʠʥʫʪʳʝ ʩʢʣʘʜʢʠ ʩʦʚʤʝʩʪʥʦ ʩ ʦʪʣʦʞʝʥʠʷʤʠ 

ʘʚʪʦʭʪʦʥʘ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʦʥʠ ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ ʚʦʟʜʝʡʩʪʚʠʶ ʦʨʜʦʚʠʢʩʢʠʭ 

ʛʨʘʥʠʪʦʠʜʦʚ, ʟʥʘʯʠʪʝʣʴʥʦ ʟʘʪʫʰʝʚʘʚʰʝʤʫ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʩʦʦʪʥʦʰʝʥʠʷ 

ʛʘʙʙʨʦʠʜʦʚ ʠ ʦʢʨʫʞʘʶʱʠʭ ʠʭ ʦʩʘʜʦʯʥʳʭ ʠ ʦʩʘʜʦʯʥʦ-ʚʫʣʢʘʥʦʛʝʥʥʳʭ ʧʦʨʦʜ. 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʧʦʣʦʩʳ ʛʘʙʙʨʦ-ʫʣʴʪʨʘʤʘʬʠʪʦʚ ʜʘʣʴʰʝ ʢ ʚʦʩʪʦʢʫ 

ʜʝʩʪʨʫʢʪʠʨʦʚʘʥʳ ʠ ʚʩʪʨʝʯʘʶʪʩʷ ʣʠʰʴ ʚ ʚʠʜʝ ʫʟʢʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʢʣʠʥʴʝʚ ʚ 
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ʟʦʥʝ ʨʘʟʣʦʤʦʚ ʩʠʩʪʝʤʳ ʣʠʥʠʠ ʅʠʢʦʣʘʝʚʘ (ʨʘʡʦʥ ʧʝʨ.ʏʦʥ-ɸʰʫ) (ʄʘʢʘʨʳʯʝʚ, 

ɻʝʩʴ, 1981). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʦʙʱʘʷ ʥʘʙʣʶʜʝʥʠʷ ʧʦ ʨʘʩʩʤʦʪʨʝʥʥʳʤ ʚʳʰʝ ʫʯʘʩʪʢʘʤ 

ʥʘʭʦʞʜʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʬʠʦʣʠʪʦʚ, ʫʙʝʞʜʘʝʤʩʷ ʚ ʠʭ ʦʙʜʫʢʮʠʦʥʥʦʤ 

ʘʣʣʦʭʪʦʥʥʦʤ ʪʝʨʨʝʡʥʦʚʦʤ ʟʘʣʝʛʘʥʠʠ ʚ ʧʨʝʜʝʣʘʭ ʉʝʚʝʨʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʛʦ 

ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʪʝʨʨʝʡʥʘ. ʇʨʠ ʵʪʦʤ ʘʚʪʦʭʪʦʥʦʤ ʜʣʷ ʥʠʭ ʩʣʫʞʘʪ 

ʦʙʨʘʟʦʚʘʥʠʷ ʤʝʪʘʤʦʨʬʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʩʥʦʚʘʥʠʷ ʧʦʩʣʝʜʥʝʛʦ ʠ ʙʣʠʟʢʠʝ 

ʧʦ ʚʦʟʨʘʩʪʫ ʦʬʠʦʣʠʪʦʚʦʡ ʘʩʩʦʮʠʘʮʠʠ ʩʣʘʥʮʝʚʦ-ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʝ 

ʦʪʣʦʞʝʥʠʷ ʢʝʤʙʨʠʷ-ʪʨʝʤʘʜʦʢʘ. ʉʪʨʫʢʪʫʨʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʦʙʩʫʞʜʘʝʤʳʭ ʦʬʠʦʣʠʪʦʚ ʠʟ ʟʘʜʫʛʦʚʦʛʦ ʩʧʨʝʜʠʥʛʦʚʦʛʦ 

ʙʘʩʩʝʡʥʘ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʘʢʞʝ ʧʝʪʨʦʛʝʦʭʠʤʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʚʫʣʢʘʥʦʛʝʥʥʦʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʦʬʠʦʣʠʪʦʚ. 

ʇʦʨʦʜʳ ʜʘʝʢ ʠ ʧʦʢʨʦʚʦʚ ʧʦ ʧʝʪʨʦʭʠʤʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ 

(ʧʨʠʣʦʞ. 2, ʪ. 6-7; ʨʠʩ. 23  ) ʦʪʥʦʩʷʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʢ ʪʦʣʝʠʪʦʚʦʡ ʩʝʨʠʠ. 

ʇʦ ʪʘʢʠʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʩʦʦʪʥʦʰʝʥʠʷʤ, ʢʘʢ Cr-Y, Ti-Cr ʠ ʜʨ., ʦʥʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʨʝʦʙʣʘʜʘʶʱʝ MORB ʠʣʠ ʙʘʟʘʣʴʪʘʤ ʟʘʜʫʛʦʚʳʭ ʩʧʨʝʜʠʥʛʦʚʳʭ 

ʙʘʩʩʝʡʥʦʚ. ʇʦ ʩʧʝʢʪʨʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʡ ʈɿʕ (ʨʠʩ.24), 

ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʧʦ ʢʦʥʮʝʥʪʨʘʮʠʷʤ ʈɿʕ ʚ ʄʆRB, ʵʪʠ ʚʫʣʢʘʥʠʪʳ ʙʣʠʟʢʠ 

MORB E-ʪʠʧʘ ʠ ʟʘʥʠʤʘʶʪ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʤʝʞʜʫ ʦʢʝʘʥʠʯʝʩʢʠʤʠ 

ʠ ʦʩʪʨʦʚʦʜʫʞʥʳʤʠ ʪʦʣʝʠʪʦʚʳʤʠ ʙʘʟʘʣʴʪʘʤʠ. ʉʨʘʚʥʠʚʘʷ ʧʦʣʫʯʝʥʥʳʡ ʩʧʝʢʪʨ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʈɿʕ ʩ ʪʘʢʦʚʳʤ ʜʣʷ ʄʘʨʠʘʥʩʢʦʛʦ ʟʘʜʫʛʦʚʦʛʦ ʪʨʦʛʘ (ʧʦ 

Saunders, Tarney, 1984), ʧʨʠʭʦʜʠʤ ʢ ʚʳʚʦʜʫ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ ʠʭ ʩʭʦʜʩʪʚʝ.  ɺʩʝ 

ʵʪʠ ʜʘʥʥʳʝ, ʢʘʢ ʚʠʜʥʦ, ʧʦʜʪʚʝʨʞʜʘʶʪ ʟʘʜʫʛʦʚʦʝ ʩʧʨʝʜʠʥʛʦʚʦʝ 

ʥʘʜʩʫʙʜʫʢʮʠʦʥʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʦʬʠʦʣʠʪʦʚʦʡ 

ʘʩʩʦʮʠʘʮʠʠ. 
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3.3.2.3  ɺʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʝ ʢʦʤʧʣʝʢʩʳ ʧʨʝʜʜʫʛʦʚʦʛʦ ʠ 

ʟʘʜʫʛʦʚʦʛʦ ʙʘʩʩʝʡʥʦʚ (ɭ3-O1tr ) 

 

ʆʩʘʜʢʦʥʘʢʦʧʣʝʥʠʝ, ʩʦʧʨʦʚʦʞʜʘʚʰʝʝ ʨʘʟʚʠʪʠʝ ʂʘʧʢʘʪʘʩʩʢʦ-ɺʦʩʪʦʯʥʦ-

ʊʝʨʩʢʝʡʩʢʦʡ ʦʩʪʨʦʚʦʜʫʞʥʦʡ ʩʠʩʪʝʤʳ, ʧʨʦʠʩʭʦʜʠʣʦ, ʢʘʢ ʚ ʟʘʜʫʛʦʚʦʤ 

ʙʘʩʩʝʡʥʝ, ʦʪʜʝʣʷʚʰʝʤ ʜʫʛʫ ʦʪ ʉʝʚʝʨʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʛʦ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ, ʪʘʢ 

ʠ ʚ ʧʨʝʜʜʫʛʦʚʦʤ ʙʘʩʩʝʡʥʝ. ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ, ʭʦʪʷ ʠ 

ʬʨʘʛʤʝʥʪʘʨʥʦ, ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʩʚʷʟʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʩ ʦʩʪʨʦʚʦʜʫʞʥʳʤʠ ʚʫʣʢʘʥʠʪʘʤʠ ʠ ʦʬʠʦʣʠʪʘʤʠ, ʩ ʢʦʪʦʨʳʤʠ ʦʥʠ 

ʦʙʨʘʟʫʶʪ ʧʘʢʝʪʳ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʣʘʩʪʠʥ, ʘʢʢʨʝʪʠʨʦʚʘʥʥʳʭ ʢ ʫʧʦʤʷʥʫʪʦʤʫ 

ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʫ ʠʣʠ ʦʙʜʫʮʠʨʦʚʘʥʥʳʭ ʥʘ ʥʝʛʦ ʚ ʨʘʥʥʝʤ ʦʨʜʦʚʠʢʝ 

ɸʣʣʦʭʪʦʥʥʦʩʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʚʳʭʦʜʦʚ ʢʝʤʙʨʠʡʩʢʦ-ʥʠʞʥʝʦʨʜʦʚʠʢʩʢʠʭ 

ʟʘʜʫʛʦʚʳʭ ʠ ʧʨʝʜʜʫʛʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ ʦʪʣʦʞʝʥʠʡ ʟʘʪʨʫʜʥʷʝʪ ʠʭ ʨʘʟʜʝʣʝʥʠʝ. 

ʆʜʥʘʢʦ, ʦʧʠʨʘʷʩʴ ʥʘ ʭʦʨʦʰʦ ʠʟʫʯʝʥʥʳʝ ʘʥʘʣʦʛʠ, ʤʦʞʥʦ ʧʦʣʘʛʘʪʴ, ʯʪʦ 

ʟʘʜʫʛʦʚʦʡ ʙʘʩʩʝʡʥ ʩʦʩʪʦʷʣ ʠʟ ʪʨʝʭ ʯʘʩʪʝʡ, ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʝ ʚ ʢʦʪʦʨʳʭ 

ʠʤʝʣʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʨʘʟʣʠʯʠʷ. ʆʥʠ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʠ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ 

ʨʝʛʠʦʥʝ.  

ʊʘʢ ʜʣʷ ʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʳ ʙʘʩʩʝʡʥʘ, ʫʜʘʣʝʥʥʦʡ ʦʪ ʝʛʦ ʙʦʨʪʦʚ, ʭʘʨʘʢʪʝʨʥʘ 

ʛʣʫʙʦʢʦʚʦʜʥʦ-ʤʦʨʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. ʉʦʙʩʪʚʝʥʥʦ ʝʡ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʢʦʧʣʝʥʠʝ ʢʨʝʤʥʠʩʪʳʭ ʠ ʛʣʠʥʠʩʪʦ-ʢʨʝʤʥʠʩʪʳʭ ʦʪʣʦʞʝʥʠʡ, 

ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʚʦʛʦ ʩʣʦʷ ʦʢʝʘʥʠʯʝʩʢʦʡ ʢʦʨʳ ʟʘʜʫʛʦʚʦʛʦ 

ʙʘʩʩʝʡʥʘ. ʆʩʘʜʢʘʤ ʝʛʦ ʧʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʢʨʘʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʣʠʥ 

ʦʩʘʜʢʦʚ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʩʢʣʦʥʘ, ʬʨʘʛʤʝʥʪʳ ʨʘʟʨʝʟʦʚ ʢʦʪʦʨʳʭ ʪʘʢʞʝ 

ʦʧʠʩʘʥʳ ʚʳʰʝ, ʛʜʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ 

ʧʘʩʩʠʚʥʳʭ ʦʢʨʘʠʥ. ʅʘʩʪʦʷʱʠʡ ʨʘʟʜʝʣ ʧʦʩʚʷʱʝʥ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʦʪʣʦʞʝʥʠʡ ʧʨʠʜʫʛʦʚʳʭ ʦʢʨʘʠʥ ʟʘʜʫʛʦʚʦʛʦ ʠ ʧʨʝʜʜʫʛʦʚʦʛʦ 

ʙʘʩʩʝʡʥʦʚ. ɹʣʠʟʢʦʝ ʩʭʦʜʩʪʚʦ ʠ ʬʨʘʛʤʝʥʪʘʨʥʦʩʪʴ ʚʳʭʦʜʦʚ ʥʝ ʧʦʟʚʦʣʷʝʪ 

ʨʘʟʜʝʣʷʪʴ ʠʭ, ʭʦʪʷ ʥʝʢʦʪʦʨʳʝ ʩʚʦʡʩʪʚʘ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠ ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʦʪʣʦʞʝʥʠʡ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʘʣʠʯʠʝ ʦʩʘʜʢʦʚ ʦʙʦʠʭ ʵʪʠʭ ʙʘʩʩʝʡʥʦʚ. 
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ʆʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʘʢʠʤʠ ʪʨʘʜʠʮʠʦʥʥʦ ʚʳʜʝʣʷʚʰʠʤʠʩʷ ʚ ʉʝʚʝʨʥʦʤ 

ʊʷʥʴ-ʐʘʥʝ ʩʚʠʪʘʤʠ, ʢʘʢ ʢʘʨʘʜʞʦʨʛʠʥʩʢʘʷ, ʪʘʰʪʘʤʙʝʢʪʦʨʩʢʘʷ, ʜʞʫʤʛʘʣʴʩʢʘʷ, 

ʢʦʪʫʜʞʘʥʩʢʘʷ, ʪʫʶʢʩʘʡʩʢʘʷ, ʯʦʣʧʦʥʘʪʠʥʩʢʘʷ ʠ ʜʞʝʣʘʤʳʰʩʢʘʷ, ʚʠʜʠʤʘʷ 

ʤʦʱʥʦʩʪʴ ʢʦʪʦʨʳʭ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 500 ʜʦ 1700 ʤ. ɺʦʟʨʘʩʪʥʦʝ ʧʦʣʦʞʝʥʠʝ ʠʭ 

ʦʧʨʝʜʝʣʷʣʦʩʴ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ ʩʨʝʜʥʝʛʦ ʢʝʤʙʨʠʷ ʜʦ ʪʨʝʤʘʜʦʢʘ ʚʢʣʶʯʠʪʝʣʴʥʦ 

(ɻʝʦʣʦʛʠʷ ʉʉʉʈ, ʪ.XXV, 1972; ʉʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʝ..., ʪ.1, 1982 ʠ ʜʨ.). ʇʨʠ 

ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʥʠʟʢʠʡ ʚʦʟʨʘʩʪʥʦʡ ʨʫʙʝʞ ʦʙʦʩʥʦʚʳʚʘʣʩʷ ʥʘʣʠʯʠʝʤ ʦʩʪʘʪʢʦʚ 

ʪʨʠʣʦʙʠʪʦʚ, ʚʦʜʦʨʦʩʣʝʡ ʠ ʙʨʘʭʠʦʧʦʜ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʚʦʟʨʘʩʪʘ (ʨʘʥʥʠʡ-
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ʩʨʝʜʥʠʡ ʢʝʤʙʨʠʡ) ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʨʠʬʘʭ ʠʟʚʝʩʪʥʷʢʦʚ ʩʨʝʜʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-

ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ. ʆʜʥʘʢʦ, ʢʘʢ ʤʥʦʶ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ (ɻʝʩʴ, 1980) ʠ 

ʧʦʜʪʚʝʨʞʜʝʥʦ ʨʘʙʦʪʘʤʠ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ (ʄʘʢʩʫʤʦʚʘ, 1987; 

ɽ.ʍʨʠʩʪʦʚ, 1997; ʍʝʨʘʩʢʦʚʘ ʠ ʜʨ., 1997; ʄʠʢʦʣʘʡʯʫʢ ʠ ʜʨ., 1997), ʵʪʠ ʨʠʬʳ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʣʠʩʪʦʣʠʪʳ ʠ ʦʣʠʩʪʦʧʣʘʢʠ. ɻʣʫʙʦʢʦʚʦʜʥʳʡ ʤʘʪʨʠʢʩ, ʚ 

ʢʦʪʦʨʦʤ ʦʥʠ ʥʘʭʦʜʷʪʩʷ, ʩʦʜʝʨʞʠʪ ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʩʪʘʪʢʠ (ʢʦʥʦʜʦʥʪʳ, 

ʩʧʠʢʫʣʳ ʛʫʙʦʢ, ʨʘʜʠʦʣʷʨʠʠ, ʛʨʘʧʪʦʣʠʪʳ) ʧʦʟʜʥʝʛʦ ʢʝʤʙʨʠʷ-ʪʨʝʤʘʜʦʢʘ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʤʝʣʢʦʚʦʜʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʩʪʘʪʢʠ (ʚʦʜʦʨʦʩʣʠ, ʪʨʠʣʦʙʠʪʳ, 

ʙʨʘʭʠʦʧʦʜʳ) ʤʦʛʫʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʣʠʰʴ ʚʦʟʨʘʩʪ ʧʝʨʝʦʪʣʦʞʝʥʥʳʭ 

ʢʘʨʙʦʥʘʪʥʳʭ ʦʙʣʦʤʢʦʚ ʠ ʦʣʠʩʪʦʣʠʪʦʚ, ʚʳʥʝʩʝʥʥʳʭ ʚ ʛʝʤʠʧʝʣʘʛʠʯʝʩʢʫʶ ʠ 

ʧʝʣʘʛʠʯʝʩʢʫʶ ʟʦʥʳ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤʠ ʧʦʪʦʢʘʤʠ. ɺ ʩʪʨʦʝʥʠʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʢʦʤʧʣʝʢʩʦʚ ʦʪʣʦʞʝʥʠʡ ʟʘʜʫʛʦʚʦʛʦ ʠ ʧʨʝʜʜʫʛʦʚʦʛʦ 

ʙʘʩʩʝʡʥʦʚ, ʚʢʣʶʯʘʷ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʩʢʣʦʥʦʚ ʠ ʧʦʜʥʦʞʠʡ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ, 

ʦʪʯʝʪʣʠʚʦ ʚʳʜʝʣʷʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʣʠʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʛʨʫʧʧ: 

- ʨʘʟʥʦʟʝʨʥʠʩʪʳʝ ʪʫʬʳ, ʪʫʬʬʠʪʳ, ʪʝʬʨʦʠʜʳ ʙʘʟʘʣʴʪʦʚʦʛʦ, ʘʥʜʝʟʠʪʦ-

ʙʘʟʘʣʴʪʦʚʦʛʦ, ʘʥʜʝʟʠʪʦʚʦʛʦ ʠ ʘʥʜʝʟʠʪʦ-ʜʘʮʠʪʦʚʦʛʦ ʩʦʩʪʘʚʘ, 

ʪʫʬʦʧʝʩʯʘʥʠʢʠ, ʪʫʬʦʘʣʝʚʨʦʣʠʪʳ, ʪʫʬʦʛʨʘʚʝʣʠʪʳ ʠ ʪʫʬʦʢʦʥʛʣʦʤʝʨʘʪʳ; 

- ʛʨʘʫʚʘʢʢʦʚʳʝ ʧʝʩʯʘʥʠʢʠ ʠ ʘʣʝʚʨʦʣʠʪʳ, ʨʝʞʝ ʢʦʥʛʣʦʤʝʨʘʪʳ, 

ʢʦʥʛʣʦʙʨʝʢʯʠʠ ʠ ʛʨʘʚʝʣʠʪʳ; 

- ʢʨʝʤʥʠʩʪʳʝ, ʛʣʠʥʠʩʪʦ-ʢʨʝʤʥʠʩʪʳʝ ʩʣʘʥʮʳ, ʢʨʝʤʥʠʩʪʳʝ ʘʣʝʚʨʦʣʠʪʳ, 

ʢʨʝʤʥʠ, ʷʰʤʦʚʠʜʥʳʝ ʧʦʨʦʜʳ ʠ ʪʫʬʦʩʠʣʠʮʠʪʳ. 

ʍʘʨʘʢʪʝʨʥʳʤ ʵʣʝʤʝʥʪʦʤ ʙʦʣʴʰʠʥʩʪʚʘ ʨʘʟʨʝʟʦʚ ʷʚʣʷʶʪʩʷ 

ʦʣʠʩʪʦʩʪʨʦʤʦʚʳʝ ʛʦʨʠʟʦʥʪʳ (ʚ ʢʘʨʘʜʞʠʣʛʠʥʩʢʦʡ, ʢʦʪʫʜʞʘʥʩʢʦʡ, 

ʜʞʫʤʛʘʣʴʩʢʦʡ ʩʚʠʪʘʭ) ʠʣʠ ʦʪʜʝʣʴʥʳʝ ʦʣʠʩʪʦʣʠʪʳ ʚ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ 

ʦʪʣʦʞʝʥʠʷʭ (ʚ ʯʦʣʧʦʥʘʪʠʥʩʢʦʡ, ʪʘʰʪʘʤʙʝʢʪʦʨʩʢʦʡ ʩʚʠʪʘʭ). 

ʆʙʣʦʤʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʧʝʩʯʘʥʠʢʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ 

ʦʩʥʦʚʥʳʤ ʠ ʩʨʝʜʥʠʤ ʧʣʘʛʠʦʢʣʘʟʦʤ, ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʦʡ ʠ ʣʠʪʠʪʦʚʳʤʠ 

ʦʙʣʦʤʢʘʤʠ (ʦʩʥʦʚʥʳʝ, ʩʨʝʜʥʠʝ ʠ, ʨʝʜʢʦ, ʢʠʩʣʳʝ ʵʬʬʫʟʠʚʳ ʠ ʠʭ ʪʫʬʳ, 

ʪʝʬʨʦʠʜʳ, ʢʨʝʤʥʠʩʪʳʝ ʩʣʘʥʮʳ, ʷʰʤʳ, ʤʠʢʨʦʢʚʘʨʮʠʪʳ, ʜʠʦʨʠʪʳ). ʉʫʜʷ ʧʦ 

ʜʠʘʛʨʘʤʤʝ QFR (ʨʠʩ.25) ʠ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʣʠʪʠʯʝʩʢʦʛʦ 
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ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʝʛʦ ʠʩʪʦʯʥʠʢʦʤ ʩʥʦʩʘ ʩʣʫʞʠʣʠ ʥʝʨʘʩʯʣʝʥʝʥʥʘʷ 

ʦʩʪʨʦʚʥʘʷ ʜʫʛʘ ʠ ʜʫʛʘ ʚ ʧʝʨʝʭʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ. ɼʣʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ 

ʧʝʩʯʘʥʠʢʦʚ ʭʘʨʘʢʪʝʨʥʳ (ʨʠʩ. 26) ʦʯʝʥʴ ʥʠʟʢʠʝ ʦʪʥʦʰʝʥʠʷ K2O/Na2O (0,2-0,5), 

ʙʦʣʴʰʘʷ ʩʫʤʤʘ Fe2O3+MgO (11-13%) ʠ ʥʠʟʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ (K2O/Na2OʭSiO2). ʇʦ ʵʪʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʦʥʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʝʩʢʘʤ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʝʜʜʫʛʦʚʳʭ ʠ ʟʘʜʫʛʦʚʳʭ ʙʘʩʩʝʡʥʦʚ. 

 

ʇʨʠʩʫʪʩʪʚʫʶʱʠʝ ʚʦ ʤʥʦʛʠʭ ʨʘʟʨʝʟʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʦʣʠʩʪʦʩʪʨʦʤʳ (ɻʝʩʴ, 1980; ʄʘʢʩʫʤʦʚʘ, 1987; ɽ.ʍʨʠʩʪʦʚ, 1997; ʍʝʨʘʩʢʦʚʘ ʠ 

ʜʨ.,1997; ʄʠʢʦʣʘʡʯʫʢ ʠ ʜʨ.,1997) ʩʦʜʝʨʞʘʪ ʦʣʠʩʪʦʣʠʪʳ ʠ ʦʣʠʩʪʦʧʣʘʢʠ 

ʠʟʚʝʩʪʥʷʢʦʚ, ʢʘʣʴʢʘʨʝʥʠʪʦʚ, ʤʝʣʢʠʝ ʦʣʠʩʪʦʣʠʪʳ ʠ ʦʙʣʦʤʢʠ ʟʝʣʝʥʦʢʘʤʝʥʥʳʭ 

ʙʘʟʘʣʴʪʦʚ, ʘʥʜʝʟʠʪʦʚ, ʛʘʙʙʨʦ, ʩʝʨʧʝʥʪʠʥʠʪʦʚ, ʢʨʝʤʥʠʩʪʳʭ ʧʦʨʦʜ, ʢʚʘʨʮʝʚʳʭ 

ʜʠʦʨʠʪʦʚ-ʪʦʥʘʣʠʪʦʚ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʛʣʠʥʠʩʪʦ-ʢʨʝʤʥʠʩʪʦ-ʩʣʘʥʮʝʚʦʤ ʠʣʠ ʚ 

ʚʫʣʢʘʥʦʛʝʥʥʦ- ʪʝʨʨʠʛʝʥʥʦʤ ʤʘʪʨʠʢʩʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʫʧʦʤʷʥʫʪʳʤ ʚʳʰʝ 

ʨʘʟʥʦʩʪʷʤ ʧʦʨʦʜ. ʉʫʜʷ ʧʦ ʧʦʨʦʜʥʦʤʫ ʩʦʩʪʘʚʫ ʦʣʠʩʪʦʣʠʪʦʚ ʠ ʦʙʣʦʤʢʦʚ, ʦʥʠ 
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ʧʦʩʪʫʧʘʣʠ ʢʘʢ ʠʟ ʨʠʬʦʚʳʭ ʧʦʩʪʨʦʝʢ, ʦʢʘʡʤʣʷʚʰʠʭ ʦʩʪʨʦʚʥʫʶ ʜʫʛʫ 

(ʠʟʚʝʩʪʥʷʢʠ, ʢʘʣʴʢʘʨʝʥʠʪʳ), ʪʘʢ ʠ ʠʟ ʚʫʣʢʘʥʠʯʝʩʢʦʡ (ʘʥʜʝʟʠʪʳ, ʜʘʮʠʪʳ, 

ʜʠʦʨʠʪʳ) ʠ ʧʝʨʝʜʦʚʦʡ ʘʢʢʨʝʮʠʦʥʥʦʡ (ʛʘʙʙʨʦ, ʩʝʨʧʝʥʪʠʥʠʪʳ, ʙʘʟʘʣʴʪʳ, 

ʢʨʝʤʥʠʩʪʳʝ ʧʦʨʦʜʳ) ʜʫʛ. 

 

 

ʉʦʦʪʥʦʰʝʥʠʝ ʦʪʤʝʯʝʥʥʳʭ ʚʳʰʝ ʨʘʟʥʦʩʪʝʡ ʦʪʣʦʞʝʥʠʡ ʚ ʨʘʟʨʝʟʘʭ ʠ ʚ 

ʣʘʪʝʨʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʩʝʜʠʤʝʥʪʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ, ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʫʩʣʦʚʠʷ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. ɺ 

ʵʪʦʤ ʧʣʘʥʝ ʚʳʜʝʣʷʶʪʩʷ ʜʚʝ ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʠʝ ʘʩʩʦʮʠʘʮʠʠ ʦʪʣʦʞʝʥʠʡ: 

- ʘʚʪʦʭʪʦʥʥʳʝ ʬʦʥʦʚʘʷ ʛʝʤʠʧʝʣʘʛʠʯʝʩʢʘʷ ʠ ʧʝʣʘʛʠʯʝʩʢʘʷ ʘʩʩʦʮʠʘʮʠʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʟʝʣʝʥʦʮʚʝʪʥʳʤʠ, ʙʦʨʜʦʚʦ-ʤʘʣʠʥʦʚʳʤʠ, ʯʝʨʥʳʤʠ 
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ʛʣʠʥʠʩʪʦ-ʢʨʝʤʥʠʩʪʳʤʠ ʩʣʘʥʮʘʤʠ ʠ ʢʨʝʤʥʠʩʪʳʤʠ ʘʣʝʚʨʦʣʠʪʘʤʠ, 

ʢʨʝʤʥʷʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʤʝʩʪʘʤʠ "ʩʪʨʫʠ" ʧʝʩʯʘʥʳʭ ʢʦʥʪʫʨʠʪʦʚ; 

- ʘʣʣʦʭʪʦʥʥʘʷ ʘʩʩʦʮʠʘʮʠʷ, ʦʙʷʟʘʥʥʘʷ ʩʚʦʠʤ ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ ʪʫʨʙʠʜʥʳʤ 

ʠ ʜʝʙʨʠʩʥʳʤ ʧʦʪʦʢʘʤ, ʬʦʨʤʠʨʦʚʘʚʰʠʤ ʜʠʩʪʘʣʴʥʳʝ ʠ ʧʨʦʢʩʠʤʘʣʴʥʳʝ 

ʪʫʨʙʠʜʠʪʳ ʟʘ ʩʯʝʪ ʤʘʪʝʨʠʘʣʘ, ʩʥʦʩʠʚʰʝʛʦʩʷ ʩ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʠ, ʤʝʩʪʘʤʠ, 

ʩ ʧʝʨʝʜʦʚʦʡ ʘʢʢʨʝʮʠʦʥʥʦʡ ʜʫʛ. 

ɼʠʩʪʘʣʴʥʳʝ ʯʘʩʪʠ ʚʫʣʢʘʥʦʢʣʘʩʪʠʯʝʩʢʠʭ ʬʝʥʦʚ ʧʨʦʛʨʘʜʠʨʦʚʘʣʠ ʦʪ ʜʫʛʠ ʚ 

ʟʘʜʫʛʦʚʦʡ ʠ ʧʨʝʜʜʫʛʦʚʦʡ ʙʘʩʩʝʡʥʳ, ʛʜʝ ʦʥʠ ʨʘʩʱʝʧʣʷʣʠ ʛʝʤʠʧʝʣʘʛʠʯʝʩʢʠʝ 

ʦʪʣʦʞʝʥʠʷ ʘʚʪʦʭʪʦʥʥʦʡ ʬʦʥʦʚʦʡ ʘʩʩʦʮʠʘʮʠʠ. 

ʉʦʜʝʨʞʘʥʠʝ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʪʝʨʨʠʛʝʥʥʳʭ ʦʩʘʜʢʦʚ ʚ ʨʘʟʨʝʟʘʭ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʩ 

ʧʨʠʙʣʠʞʝʥʠʝʤ ʢ ʚʫʣʢʘʥʠʯʝʩʢʠʤ ʧʦʩʪʨʦʡʢʘʤʠ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ, ʛʜʝ ʦʥʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʙʨʘʟʦʚʘʥʠʷ ʝʝ ʩʢʣʦʥʘ ʠ ʧʦʜʥʦʞʴʷ. ʕʪʦ ʤʝʩʪʘʤʠ 

ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʧʦʷʚʣʝʥʠʝʤ ʚ ʨʘʟʨʝʟʘʭ ʦʪʜʝʣʴʥʳʭ ʧʦʢʨʦʚʦʚ ʣʘʚ ʘʥʜʝʟʠʪʦʚ, 

ʘʥʜʝʟʠʪʦ-ʙʘʟʘʣʴʪʦʚ, ʘʥʘʣʦʛʠʯʥʳʭ ʦʧʠʩʘʥʥʳʤ ʚʳʰʝ ʦʩʪʨʦʚʦʜʫʞʥʳʤ 

ʚʫʣʢʘʥʠʪʘʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʚʝʜʝʥʥʘʷ ʚʳʰʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʝʤʙʨʠʡʩʢʦ-

ʥʠʞʥʝʦʨʜʦʚʠʢʩʢʠʭ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʪʝʨʨʠʛʝʥʥʦ-ʢʨʝʤʥʠʩʪʳʭ ʦʪʣʦʞʝʥʠʡ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʭ ʩʭʦʜʩʪʚʦ ʩ ʦʩʘʜʢʘʤʠ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʝʜʜʫʛʦʚʳʭ ʠ ʟʘʜʫʛʦʚʳʭ 

ʙʘʩʩʝʡʥʦʚ ʥʘ ʦʢʝʘʥʠʯʝʩʢʦʡ ʢʦʨʝ, ʤʦʜʝʣʴ ʢʦʪʦʨʳʭ ʨʘʟʨʘʙʦʪʘʥʘ ʂʘʨʨʠʛʦʤ ʠ ʜʨ. 

(Karrig and Moore, 1975; Karrig et al., 1978), ʂʣʝʡʥʦʤ ʠ ʃʠ (Klein and Lee, 

1983). 

 

3.4  ʇʦʩʪʘʤʘʣʴʛʘʤʘʮʠʦʥʥʳʝ ʢʦʤʧʣʝʢʩʳ, çʩʰʠʚʘʶʰʠʝè 

ʠ ʧʝʨʝʢʨʳʚʘʶʱʠʝ ʉʝʚʝʨʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦ-ɾʘʣʘʠʨ-ʀʣʠʡʩʢʦ-

ʂʳʨʛʳʟʩʢʦ-ʊʝʨʩʢʝʡʩʢʠʡ ʨʘʥʥʝʢʘʣʝʜʦʥʩʢʠʡ ʩʫʧʝʨʪʝʨʨʝʡʥ 

 

ʉʫʜʷ ʧʦ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʢ ʘʨʝʥʠʛʩʢʦʤʫ ʚʝʢʫ 

ʨʘʥʥʝʛʦ ʦʨʜʦʚʠʢʘ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʦʧʝʨʝʯʥʦʛʦ ʩʞʘʪʠʷ ʟʘʚʝʨʰʠʣʘʩʴ ʦʙʜʫʢʮʠʷ ʩ 

ʶʛʘ ʠ ʘʤʘʣʴʛʘʤʘʮʠʷ ʦʙʨʘʟʦʚʘʥʠʡ ʵʥʩʠʤʘʪʠʯʝʩʢʦʡ ʦʩʪʨʦʚʦʜʫʞʥʦʡ ʩʠʩʪʝʤʳ ʩ 

ʉʝʚʝʨʦ-ʊʷʥʴ-ʐʘʥʴʩʢʠʤ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ ʪʝʨʨʝʡʥʦʤ. ʇʨʠʤʝʨʥʦ ʢ 
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ʵʪʦʤʫ ʞʝ ʚʨʝʤʝʥʠ ʧʨʠʫʨʦʯʝʥʘ ʘʤʘʣʴʛʘʤʘʮʠʷ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʧʦʩʣʝʜʥʝʛʦ ʩ 

ʦʧʠʩʘʥʥʳʤ ʚʳʰʝ ɾʘʣʘʠʨ-ʀʣʠʡʩʢʠʤ ʘʣʣʦʭʪʦʥʥʳʤ ʧʘʣʝʦʦʢʝʘʥʠʯʝʩʢʠʤ 

ʪʝʨʨʝʡʥʦʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʢ ʘʨʝʥʠʛʫ (ʠʣʠ ʢ ʩʝʨʝʜʠʥʝ ʘʨʝʥʠʛʘ) 

ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʢʦʤʧʦʟʠʪʥʳʡ ʩʫʧʝʨʪʝʨʨʝʡʥ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʉʝʚʝʨʦ-

ʊʷʥʴ-ʐʘʥʴʩʢʦ-ɾʘʣʘʠʨ-ʀʣʠʡʩʢʦ-ʂʳʨʛʳʟʩʢʦ-ʊʝʨʩʢʝʡʩʢʠʡ (ʨʠʩ. 27). ʂ 

ʟʘʚʝʨʰʝʥʠʶ ʘʤʘʣʴʛʘʤʘʮʠʠ ʧʨʠʫʨʦʯʝʥʦ ʚʥʝʜʨʝʥʠʝ çʩʰʠʚʘʶʱʠʭè 

ʢʦʤʧʦʟʠʪʥʳʡ ʪʝʨʨʝʡʥ ʛʨʘʥʠʪʦʠʜʥʳʭ ʤʘʩʩʠʚʦʚ, ʘ ʚʧʦʩʣʝʜʩʪʚʠʠ ʥʘʢʦʧʣʝʥʠʝ 

ʥʘ ʥʝʤ ʪʝʨʨʠʛʝʥʥʦ-ʚʫʣʢʘʥʦʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʵʥʩʠʘʣʠʯʝʩʢʠʭ ʦʩʪʨʦʚʦʜʫʞʥʳʭ 

ʩʠʩʪʝʤ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʥʝʦʘʚʪʦʭʪʦʥ ʵʪʦʛʦ ʪʝʨʨʝʡʥʘ. 

 

3.4.1 ɻʨʘʥʠʪʦʠʜʥʳʝ ʢʦʤʧʣʝʢʩʳ, çʩʰʠʚʘʶʱʠʝè  

ʩʫʧʝʨʪʝʨʨʝʡʥ (O1) 

 

ʅʠʞʥʝʦʨʜʦʚʠʢʩʢʠʝ ʧʦʩʪʘʤʘʣʴʛʘʤʘʮʠʦʥʥʳʝ (ʢʦʣʣʠʟʠʦʥʥʳʝ) ʛʨʘʥʠʪʦʠʜʳ 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʉʝʚʝʨʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ. ʆʥʠ 

ʩʣʘʛʘʶʪ ʩʝʨʠʶ ʢʨʫʧʥʳʭ (ʉʝʚʝʨʦ-ʊʝʨʩʢʝʡʩʢʠʡ, ɼʦʣʦʥʘʪʠʥʩʢʠʡ, 

ʊʘʩʘʢʝʤʠʥʩʢʠʡ, ʀʩʩʳʢʘʪʠʥʩʢʠʡ, ɸʩʧʘʨʠʥʩʢʠʡ, ʂʦʣʙʠʥʩʢʠʡ) ʠ ʤʥʦʛʦ ʤʝʣʢʠʭ 

ʤʘʩʩʠʚʦʚ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ ʚ ʪʘʢʠʝ ʠʥʪʨʫʟʠʚʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʢʘʢ 

ʘʣʤʘʣʠʥʩʢʠʡ, ʤʘʡʪʦʨʩʢʠʡ, ʜʞʳʨʛʘʣʘʥʩʢʠʡ, ʠʨʜʳʢʩʢʠʡ, ʪʦʥʩʢʠʡ, 

ʪʘʩʘʢʝʤʠʥʩʢʠʡ, ʜʦʣʦʥʘʪʠʥʩʢʠʡ ʠ ʜʨ. (çʉʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʝ éè, ʪ.II, 1982; ʠ 

ʜʨ.). ʇʨʠ ʵʪʦʤ ʦʥʠ ʩʯʠʪʘʣʠʩʴ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʤʠ ʠ ʜʘʪʠʨʦʚʘʣʠʩʴ ʪʦ ʧʦʟʜʥʠʤ 

ʨʠʬʝʝʤ, ʪʦ ʢʝʤʙʨʦ-ʦʨʜʦʚʠʢʦʤ, ʪʦ ʨʘʥʥʠʤ ʦʨʜʦʚʠʢʦʤ. ʄʝʞʜʫ ʪʝʤ ʚ ʧʦʩʣʝʜʥʝʝ 

ʜʝʩʷʪʠʣʝʪʠʝ ʧʨʠ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʲʝʤʢʝ ʠ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘ ʂʠʨʛʠʟʩʢʦʤ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʤ 

ʧʦʣʠʛʦʥʝ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʘʚʪʦʨʦʤ) ʧʦʣʫʯʝʥʦ ʤʥʦʛʦ ʥʦʚʳʭ 

ʛʝʦʭʨʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦ ʛʨʘʥʠʪʦʠʜʘʤ ʠ ʦʧʨʝʜʝʣʝʥʠʡ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʦʩʪʘʪʢʦʚ ʚʦ ʚʤʝʱʘʶʱʠʭ ʠʭ ʪʦʣʱʘʭ, ʧʦʪʨʝʙʦʚʘʚʰʠʭ ʧʝʨʝʩʤʦʪʨʘ ʚʦʟʨʘʩʪʥʦʡ 

ʠʥʜʝʢʩʘʮʠʠ ʯʘʩʪʠ ʤʘʩʩʠʚʦʚ, ʜʘʪʠʨʦʚʘʚʰʠʭʩʷ ʨʠʬʝʝʤ. ʉ ʫʯʝʪʦʤ ʵʪʠʭ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚ  ʤʥʦʡ  ʚ  ʥʘʩʪʦʷʱʝʡ  ʨʘʙʦʪʝ  ʧʨʠʥʷʪ  ʨʘʥʥʝʦʨʜʦʚʠʢʩʢʠʡ 
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