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ɺɺɽɼɽʅʀɽ 

 

ʏʝʣʦʚʝʯʝʩʪʚʦ ʚʭʦʜʠʪ ʚ ʥʦʚʦʝ ʪʳʩʷʯʝʣʝʪʠʝ ʩ ʙʦʣʴʰʠʤ ʛʨʫʟʦʤ ʢʘʢ ʩʪʘʨʳʭ ʥʝ-

ʨʝʰʝʥʥʳʭ, ʪʘʢ ʠ ʥʦʚʳʭ ʦʩʪʨʳʭ ʧʨʦʙʣʝʤ. ʂʘʢ ʥʠʢʦʛʜʘ ʟʣʦʙʦʜʥʝʚʥʳ ʩʝʛʦʜʥʷ 

ʚʝʯʥʳʝ ʬʠʣʦʩʦʬʩʢʦ-ʞʠʪʝʡʩʢʠʝ ʚʦʧʨʦʩʳ: ʧʨʘʚʠʣʴʥʦ ʣʠ ʤʳ ʞʠʚʝʤ ʠ ʢʫʜʘ ʤʳ 

ʠʜʝʤ? ʅʘ ʨʫʙʝʞʝ ʚʝʢʦʚ ʤʠʨ ʥʘʭʦʜʠʪʩʷ ʬʘʢʪʠʯʝʩʢʠ ʥʘ ʧʦʨʦʛʝ ʥʦʚʦʛʦ ʧʝʨʠʦʜʘ ʚ 

ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʙʠʦʩʬʝʨʳ, ʪ.ʢ. ʪʝʢʫʱʘʷ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʥʝʝ ʤʥʦ-

ʛʦʢʨʘʪʥʦ ʚʦʟʨʦʩʣʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʦʡ, ʢʦʪʦʨʫʶ ʦʥʘ ʠʩʧʳʪʳʚʘʣʘ ʚ ʪʝʯʝʥʠʝ ʚʩʝ-

ʛʦ ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ ʧʝʨʠʦʜʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ. ɺʝʣʠʯʠʥʳ, ʭʘʨʘʢ-

ʪʝʨʠʟʫʶʱʠʝ ʵʪʫ ʥʘʛʨʫʟʢʫ, ʚʧʣʦʪʥʫʶ ʧʨʠʙʣʠʟʠʣʠʩʴ ʢ ʢʨʠʪʠʯʝʩʢʠʤ, ʧʨʝʚʳʰʝʥʠʝ 

ʢʦʪʦʨʳʭ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʥʘʩʪʫʧʣʝʥʠʝ ʥʝʦʙʨʘʪʠʤʳʭ ʠ ʥʝʦʞʠʜʘʥʥʳʭ ʧʦʩʣʝʜ-

ʩʪʚʠʡ (ɼʶʚʠʥʴʶ, ʊʘʥʛ, 1968; ʋʦʨʜ, ɼʶʙʦ, 1975; ʄʦʠʩʝʝʚ, 1985, 1987, 1988, 

1990, 1994, 1995; ʇʝʩʪʝʣʴ, 1988; ʄʝʜʦʫʟ ʠ ʜʨ., 1994; ʇʠʩʘʨʝʥʢʦ, 1994; ʏʤʳʨ ʠ 

ʜʨ., 1994; ɼʨʝʡʝʨ, ʃʦʩʴ, 1997). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʧʣʘʥʝʪʝ ɿʝʤʣʷ ʥʘʩʪʫʧʠʣ 

ʛʣʫʙʦʢʠʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʢʨʠʟʠʩ, ʚʳʨʘʞʘʶʱʠʡʩʷ ʚ ʥʝʩʧʦʩʦʙʥʦʩʪʠ ɹʠʦʩʬʝʨʳ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʰʝʩʪʠ ʤʠʣʣʠʘʨʜʦʚ ʣʶʜʝʡ ʙʝʟ ʫʛʨʦʟʳ ʩʫʱʝ-

ʩʪʚʦʚʘʥʠʶ ʜʨʫʛʠʭ ʚʠʜʦʚ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʵʪʦ ʢʨʠʟʠʩ ʚʠʜʘ Homo sapiens, ʥʝ ʩʫ-

ʤʝʚʝhʛʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʈʘʟʫʤʘ, ʚʳʨʘʙʦʪʘʪʴ ʩʪʨʘʪʝʛʠʶ ʠ ʪʘʢʪʠʢʫ ʩʦʩʫ-

ʱʝʩʪʚʦʚʘʥʠʷ ʚ ʛʘʨʤʦʥʠʠ ʩ ʧʦʨʦʜʠʚʰʝʡ ʝʛʦ ʇʨʠʨʦʜʦʡ (ʇʝʪʨʫʰʝʥʢʦ, 1971; ʌʝʜʦ-

ʨʦʚ, 1977; ʄʠʭʘʡʣʦʚʩʢʠʡ, 1982; ʇʝʯʯʝʠ, 1982; ʇʣʘʪʦʥʦʚ, 1989; ɻʫʤʠʣʝʚ, 1990; 

ʄʦʠʩʝʝʚ, 1985, 1988, 1990, 1994, 1995; ɿʫʙʘʢʦʚ, 1995, 1997; ʊʦʡʥʙʠ, 1995; ɹʨʫʜ-

ʥʳʡ, 1996; ɼʝʤʘʢʦʚ, 1997 ʜ, 1998 ʙ, ʜ; ɻʦʨʙʘʰʦʚ, 1998; ɼʘʥʠʣʦʚʘ, 1998; ʂʨʷʞʝʚʘ, 

1998; ʍʣʫʜʦʚʘ, 1998; ɾʝʛʘʣʣʦ, ʉʤʠʨʥʦʚ, 1999; ʀʦʥʦʚ, 1999; ʂʘʟʶʪʠʥʩʢʠʡ, 

1999; ʅʘʟʘʨʝʪʷʥ, 1999; ʐʘʣʘʝʚ, 1999). ʇʨʦʛʨʝʩʩ, ʧʦʜ ʢʦʪʦʨʳʤ ʦʙʳʯʥʦ ʧʦʥʠʤʘ-

ʝʪʩʷ ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʞʠʟʥʠ ʣʶʜʝʡ, ʜʦʩʪʠʛʘʝʪʩʷ ʢ ʩʦʞʘʣʝʥʠʶ ʮʝʥʦʡ ʙʦʣʝʟ-

ʥʝʥʥʳʭ ʦʰʠʙʦʢ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʙʝʩʧʦʣʝʟʥʦʡ, ʘ ʯʘʱʝ ʥʝʚʦʩʧʦʣʥʠʤʦʡ ʪʨʘʪʝ ʧʨʠ-

ʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʢʘʢ ʚʦʟʦʙʥʦʚʠʤʳʭ, ʪʘʢ ʠ ʥʝʚʦʟʦʙʥʦʚʠʤʳʭ.  

ʏʝʣʦʚʝʯʝʩʪʚʦ ʚʩʝʛʜʘ ʧʳʪʘʣʦʩʴ ʚʳʨʚʘʪʴʩʷ ʠʟ ʧʣʝʥʘ ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʢʦ-

ʥʦʚ, ʠʟʤʝʥʷʷ ʇʨʠʨʦʜʫ ʧʦ ʩʚʦʝʤʫ ʫʩʤʦʪʨʝʥʠʶ ʠ ʟʘʙʳʚʘʷ ʦ ʪʦʤ, ʯʪʦ ʦʥʦ ʷʚʣʷʝʪʩʷ 

ʯʘʩʪʴʶ ʙʠʦʩʬʝʨʳ ɿʝʤʣʠ - ʛʠʛʘʥʪʩʢʦʡ ʩʘʤʦʨʝʛʫʣʠʨʫʶʱʝʡʩʷ ʠ ʧʨʦʛʨʝʩʩʠʚʥʦ 

ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʩʠʩʪʝʤʳ, ʚʦʟʥʠʢʰʝʡ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʵʪʘʧʝ ʵʚʦʣʶʮʠʠ ɺʩʝʣʝʥ-

ʥʦʡ. ɺʩʝ ʧʦʙʝʜʳ ʏʝʣʦʚʝʢʘ ʥʘʜ ʇʨʠʨʦʜʦʡ ʙʳʣʠ ʚʨʝʤʝʥʥʳʤʠ ʠ ʦʙʦʨʘʯʠʚʘʣʠʩʴ 

ʨʘʥʦ ʠʣʠ ʧʦʟʜʥʦ ʧʦʨʘʞʝʥʠʷʤʠ. ɼʫʭ ʛʦʩʧʦʜʩʪʚʘ ʧʦʩʪʘʚʠʣ ʏʝʣʦʚʝʢʘ ʚʥʝ ʇʨʠʨʦ-

ʜʳ, ʥʝ ʚʦʟʚʝʣʠʯʠʚ, ʘ ʫʥʠʟʠʚ ʝʛʦ, ʧʦʜʚʝʜʷ ʢ ʛʨʘʥʠ ʜʫʭʦʚʥʦʡ ʥʠʱʝʪʳ ʠ ʩʘʤʦʫʥʠ-

ʯʪʦʞʝʥʠʷ. ʅʳʥʝʰʥʠʡ ʚʩʝʦʙʱʠʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʢʨʠʟʠʩ - ʷʨʢʦʝ ʪʦʤʫ ʧʦʜʪʚʝʨ-
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ʞʜʝʥʠʝ. ʉ ʨʦʩʪʦʤ ʤʦʛʫʱʝʩʪʚʘ ʯʝʣʦʚʝʢʘ ʨʝʟʢʦ ʫʩʢʦʨʷʶʪʩʷ ʤʥʦʛʠʝ ʧʨʦʮʝʩʩʳ, 

ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʧʨʠʨʦʜʝ ʠ ʦʙʱʝʩʪʚʝ, ʫʧʨʘʚʣʷʝʤʳʝ, ʦʜʥʘʢʦ, ʢʘʢ ʠ ʨʘʥʴʰʝ, ʦʙʲ-

ʝʢʪʠʚʥʳʤʠ ʟʘʢʦʥʘʤʠ. ʇʦʷʚʣʝʥʠʝ ʥʦʚʦʛʦ ʬʘʢʪʦʨʘ ʨʘʟʚʠʪʠʷ ʟʝʤʥʦʡ ʞʠʟʥʠ ï ʨʘ-

ʟʫʤʘ ï ʥʝ ʤʝʥʷʝʪ ʵʪʦʛʦ ʧʦʣʦʞʝʥʠʷ. ʈʘʟʫʤ ï ʧʦʨʦʞʜʝʥʠʝ ʧʨʠʨʦʜʳ ʠ ʥʝ ʤʦʞʝʪ 

ʠʟʤʝʥʷʪʴ ʝʝ ʟʘʢʦʥʦʚ (ʐʢʣʦʚʩʢʠʡ, 1976; ʄʦʠʩʝʝʚ, 1987, 1988, 1990), ʥʦ ʦʥ ʩʧʦ-

ʩʦʙʝʥ ʩʪʘʚʠʪʴ ʮʝʣʠ ʨʘʟʚʠʪʠʷ, ʩʣʝʜʫʷ ʧʨʠ ʵʪʦʤ ʚʩʝ ʪʝʤ ʞʝ ʦʙʲʝʢʪʠʚʥʳʤ ʟʘʢʦʥʘʤ.  

ʇʦʠʩʢ ʧʫʪʝʡ ʚʳʭʦʜʘ ʮʠʚʠʣʠʟʘʮʠʠ ʠʟ ʩʦʟʜʘʚʰʝʛʦʩʷ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ ï ʥʝʦʪʣʦʞʥʘʷ ʠ ʥʘʠʙʦʣʝʝ ʚʘʞʥʘʷ ʟʘʜʘʯʘ ʩʦʚʨʝʤʝʥʥʦʡ 

ʥʘʫʢʠ. ɺʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʧʝʨʝʢʣʘʜʳʚʘʥʠʷ ʙʨʝʤʝʥʠ ʩʧʘʩʠʪʝʣʴʥʳʭ ʨʝʰʝʥʠʡ ʥʘ 

ʙʫʜʫʱʠʝ ʧʦʢʦʣʝʥʠʷ ʣʶʜʝʡ ʥʝʪ, ʪ.ʢ. ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʙʠʦʩʬʝʨʳ ʤʦʞʝʪ ʥʘʩʪʫʧʠʪʴ 

ʪʘʢʞʝ ʚʥʝʟʘʧʥʦ ʠ ʥʝʦʞʠʜʘʥʥʦ, ʢʘʢ ʨʫʭʥʫʣʠ ʤʠʨʦʚʘʷ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ 

ʠ ʉʦʚʝʪʩʢʠʡ ʉʦʶʟ, ʢʘʟʘʚʰʠʝʩʷ ʜʦ ʩʘʤʦʛʦ ʧʦʩʣʝʜʥʝʛʦ ʤʦʤʝʥʪʘ ʫʩʪʦʡʯʠʚʳʤʠ ʠ 

ʥʝʨʫʰʠʤʳʤʠ. ɺʨʝʤʷ ʪʨʝʙʫʝʪ ʥʦʚʳʭ ʛʣʫʙʦʢʠʭ ʟʥʘʥʠʡ, ʩʧʦʩʦʙʥʳʭ ʨʘʩʢʨʳʪʴ ʟʘ-

ʢʦʥʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʢʦʩʠʩʪʝʤ ʠ ʧʨʝʜʚʠʜʝʪʴ ʨʝʟʫʣʴʪʘʪʳ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʧʨʠʨʦʜʫ. ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʢʨʠʟʠʩ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʝ 

ʢʘʢ ʪʫʧʠʢ ʠ ʢʦʥʝʮ ʠʩʪʦʨʠʠ, ʘ ʢʘʢ ʧʦʫʯʠʪʝʣʴʥʳʡ ʫʨʦʢ, ʧʨʝʧʦʜʘʥʥʳʡ ʇʨʠʨʦʜʦʡ, 

ʟʘʩʪʘʚʣʷʶʱʠʡ ʧʨʦʚʝʩʪʠ ʧʝʨʝʦʮʝʥʢʫ ʮʝʥʥʦʩʪʝʡ ʠ ʩʪʨʘʪʝʛʠʶ ʞʠʟʥʝʥʥʦʛʦ ʧʦʚʝ-

ʜʝʥʠʷ ʏʝʣʦʚʝʯʝʩʪʚʘ. ʋʛʘʜʳʚʘʪʴ, ʯʪʦ ʙʫʜʝʪ ʟʘʚʪʨʘ ï ʟʘʜʘʯʘ ʥʝʧʦʩʠʣʴʥʘʷ ʠ ʯʘʩʪʦ 

ʥʝʙʣʘʛʦʜʘʨʥʘʷ. ʉʝʛʦʜʥʷ ʛʦʨʘʟʜʦ ʚʘʞʥʝʝ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʚʦʧʨʦʩʳ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʪ ʦʩʤʳʩʣʠʪʴ ʠ ʧʦʥʷʪʴ ʛʣʫʙʠʥʥʫʶ ʩʫʪʴ ʧʨʦʙʣʝʤʳ, ʧʨʠʚʝʜʰʝʡ ʢ ʢʨʠʟʠʩʫ.  

ʃʝʩʘ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʠʛʨʘʶʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʘʞʥʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʨʦʣʴ ʚ 

ʩʦʭʨʘʥʝʥʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʠʦʩʬʝʨʳ: ʟʘʥʠʤʘʷ ʦʜʥʫ ʪʨʝʪʴʶ ʯʘʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ 

ʩʫʰʠ, ʦʥʠ ʧʨʦʜʫʮʠʨʫʶʪ ʝʞʝʛʦʜʥʦ 2/3 ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʘʢʢʫʤʫʣʠʨʫʷ ʚ ʩʝ-

ʙʝ ʜʦ 90% ʚʩʝʡ ʥʘʟʝʤʥʦʡ ʙʠʦʤʘʩʩʳ (ɹʫʢʰʪʳʥʦʚ, ɻʨʦʰʝʚ, ʂʨʳʣʦʚ, 1981; ɸʪʣʘʩ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ..., 1996). ʋʞʝ ʦʜʥʦ ʵʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʟʘʩʪʘʚʣʷʝʪ ʨʘʩʩʤʘʪʨʠ-

ʚʘʪʴ ʣʝʩ ʢʘʢ ʷʚʣʝʥʠʝ ʛʣʦʙʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʘ (ʃʦʩʠʮʢʠʡ, ʏʫʝʥʢʦʚ, 1980). ɼʣʷ ʯʝ-

ʣʦʚʝʯʝʩʪʚʘ, ʦʜʥʘʢʦ, ʛʣʘʚʥʦʡ ʚʩʝʛʜʘ ʙʳʣʘ ʨʝʩʫʨʩʥʘʷ ʬʫʥʢʮʠʷ ʣʝʩʦʚ, ʩʚʷʟʘʥʥʘʷ ʚ 

ʦʩʥʦʚʥʦʤ ʩ ʧʦʣʫʯʝʥʠʝʤ ʜʨʝʚʝʩʠʥʳ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʩʝ ʙʦʣʝʝ ʦʩʦʟʥʘʝʪʩʷ ʧʦ-

ʣʦʞʝʥʠʝ ʦ ʚʝʜʫʱʝʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʨʦʣʠ ʣʝʩʦʚ: ʠʟ 31 ʧʦʢʘʟʘʪʝʣʷ çʢʘʯʝʩʪʚʘ ʞʠʟ-

ʥʠè, ʧʨʠʚʦʜʠʤʳʭ ʖʅɽʉʂʆ, 15 ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʳ ʩ ʣʝʩʦʤ ʠʣʠ ʦʧʨʝʜʝ-

ʣʷʶʪʩʷ ʠʤ. ʉʦʭʨʘʥʝʥʠʝ ʣʝʩʦʚ, ʢʘʢ ʩʪʘʙʠʣʠʟʘʪʦʨʘ ʛʣʦʙʘʣʴʥʳʭ ʙʠʦʩʬʝʨʥʳʭ ʧʨʦ-

ʮʝʩʩʦʚ ʠ ʠʩʪʦʯʥʠʢʘ ʤʥʦʞʝʩʪʚʘ ʮʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʷʚʣʷʝʪʩʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝ-

ʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʛʦ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ. 

ʃʝʩʥʳʝ ʙʠʦʛʝʦʮʝʥʦʟʳ ʦʪʥʦʩʷʪʩʷ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʢ ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ʊʨʫʜʥʦʩʪʠ ʠʭ ʧʦʟʥʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʳ ʥʝ ʪʦʣʴʢʦ ʤʥʦʛʦ-

ʢʦʤʧʦʥʝʥʪʥʦʩʪʴʶ, ʥʦ ʠ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʧʝʨʠʦʜʘ ʨʘʟʚʠʪʠʷ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ, ʘ ʧʦ-

ʨʦʡ ʠʩʢʣʶʯʘʝʪ ʧʨʦʚʝʜʝʥʠʝ ʧʨʷʤʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʣʝʩʦ-

ʚʝʜʝʥʠʝ, ʢʘʢ ʦʜʠʥ ʠʟ ʨʘʟʜʝʣʦʚ ʵʢʦʣʦʛʠʠ, ʨʘʩʧʦʣʘʛʘʝʪ ʦʛʨʦʤʥʝʡʰʠʤ ʤʘʪʝʨʠʘʣʦʤ 
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ʦ ʨʘʟʣʠʯʥʳʭ ʩʪʦʨʦʥʘʭ ʞʠʟʥʠ ʣʝʩʘ. ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ, ʦʜʥʘʢʦ, ʯʘʩʪʦ ʬʨʘʛʤʝʥ-

ʪʘʨʥʘ, ʦʪʨʳʚʦʯʥʘ ʠ ʧʨʦʪʠʚʦʨʝʯʠʚʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʙʠʣʠʝ ʧʦʜʭʦʜʦʚ ʠ ʪʦʯʝʢ ʟʨʝ-

ʥʠʷ, ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʪʦʣʴʢʦ ʥʝ ʨʘʟʨʘʙʦʪʘʥʦ ʦʙʱʝʡ ʪʝʦʨʠʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʚʤʝʱʘʶʱʝʡ ʚʝʩʴ ʢʨʫʛ ʥʘʙʣʶʜʘʝʤʳʭ ʷʚʣʝʥʠʡ, 

ʥʦ ʠ ʦʪʩʫʪʩʪʚʫʶʪ  ʯʝʪʢʠʝ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʵʪʦʛʦ ʠʭ ʢʘʯʝʩʪʚʘ (ʏʫʝʥʢʦʚ, 1999). 

ɺʩʝ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʚʳʙʦʨ ʥʘʠʣʫʯʰʠʭ ʚʘʨʠʘʥʪʦʚ ʣʝʩʦʚʳʨʘʱʠʚʘʥʠʷ, 

ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʣʝʩʦʟʘʱʠʪʳ ʠʜʝʪ ʯʘʩʪʦ çʚʩʣʝʧʫʶè, ʤʝʪʦʜʦʤ ʧʨʦʙ ʠ ʦʰʠʙʦʢ, 

ʥʦʩʠʪ ʠʥʪʫʠʪʠʚʥʳʡ ʠ ʩʫʙʲʝʢʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ. ʏʘʩʪʦ ʣʝʯʠʪʩʷ ʥʝ ʙʦʣʝʟʥʴ, ʘ ʣʠʰʴ 

ʩʠʤʧʪʦʤʳ ʝʝ ʧʨʦʷʚʣʝʥʠʷ, ʧʨʠʯʝʤ ʙʝʟ ʟʥʘʥʠʷ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ, ʚ ʢʘʢʫʶ ʩʪʦʨʦʥʫ ʠ 

ʢʘʢʠʝ ʵʣʝʤʝʥʪʳ ʥʫʞʥʦ ʠʟʤʝʥʷʪʴ, ʥʝ ʨʠʩʢʫʷ ʨʘʟʨʫʰʠʪʴ ʩʘʤʫ ʵʢʦʩʠʩʪʝʤʫ (ʉʝʚʝʨ-

ʮʦʚ, 1990). ʊʘʢʦʡ ʧʦʜʭʦʜ, ʝʩʪʝʩʪʚʝʥʥʦ, ʥʝ ʧʨʠʚʦʜʠʪ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʢ 

ʚʳʙʦʨʫ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʰʝʥʠʡ. ʅʝʦʙʭʦʜʠʤʦ ʛʣʫʙʦʢʦʝ ʠ ʚʩʝʩʪʦʨʦʥʥʝʝ ʦʙʦʙʱʝ-

ʥʠʝ ʥʘʢʦʧʣʝʥʥʳʭ ʟʥʘʥʠʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʙʠʦʮʝʥʦʪʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ.  

ʅʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥ-

ʮʠʘʣʘ ʣʝʩʦʚ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ ʥʘʰʝʡ ʩʪʨʘʥʳ 

ʩʦʟʜʘʝʪ ʚ ʢʘʢʦʡ-ʪʦ ʤʝʨʝ çʂʦʥʮʝʧʮʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʘʤʠ ʈʦʩʩʠʡ-

ʩʢʦʡ ʌʝʜʝʨʘʮʠʠè, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʈʦʩʣʝʩʭʦʟʦʤ çʂʨʠʪʝʨʠʠ ʠ ʠʥʜʠʢʘʪʦ-

ʨʳ ʫʩʪʦʡʯʠʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʘʤʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè. ʕʪʠ ʜʦʢʫʤʝʥʪʳ, 

ʦʜʥʘʢʦ, ʥʝ ʩʚʦʙʦʜʥʳ ʦʪ ʥʝʜʦʩʪʘʪʢʦʚ, ʥʝ ʩʦʛʣʘʩʫʶʪʩʷ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʩ ʧʨʠʥʮʠ-

ʧʘʤʠ ʫʩʪʦʡʯʠʚʦʛʦ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʚʳʜʚʠʥʫʪʳʤʠ ʃʝʩʥʳʤ ʇʦʧʝʯʠʪʝʣʴʩʢʠʤ 

ʉʦʚʝʪʦʤ (FSC), ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ, ʚ ʦʩʥʦʚʥʦʤ, ʥʘ ʪʨʘʜʠʮʠʦʥʥʳʝ ʬʦʨʤʳ ʣʝʩʦ-

ʧʦʣʴʟʦʚʘʥʠʷ ʠ ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʥʫʞʜʘʶʪʩʷ ʚ ʢʦʨʝʥʥʦʤ ʧʝʨʝʩʤʦʪʨʝ. 

ʎʝʣʴ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʧʝʨʠʦʜ ʩ 1974 ʧʦ 1998 ʛʛ., ʟʘʢʣʶʯʘ-

ʝʪʩʷ ʚ ʫʪʦʯʥʝʥʠʠ  ʦʩʥʦʚʥʳʭ ʢʦʥʮʝʧʮʠʡ ʠ ʧʦʣʦʞʝʥʠʡ ʜʘʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʨʘʟ-

ʨʘʙʦʪʢʝ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʢʘʢ ʚʘʞʥʝʡ-

ʰʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʙʠʦʩʬʝʨʳ ɿʝʤʣʠ ʠ ʩʪʘʙʠʣʠʟʘʪʦʨʦʚ ʛʣʦʙʘʣʴʥʳʭ ʵʢʦʣʦʛʠʯʝ-

ʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʠ ʧʦʠʩʢʝ ʧʫʪʝʡ ʧʦʚʳʰʝʥʠʷ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʚʥʝʰʥʠʤ ʚʦʟʜʝʡ-

ʩʪʚʠʷʤ. ɼʣʷ ʝʝ ʨʝʘʣʠʟʘʮʠʠ ʙʳʣ ʧʦʩʪʘʚʣʝʥ ʩʣʝʜʫʶʱʠʡ ʨʷʜ ʟʘʜʘʯ: 

1)  ʥʘ ʦʩʥʦʚʝ ʩʠʥʪʝʟʘ ʩʦʚʨʝʤʝʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʣʝʩʦʚʝʜʝʥʠʷ, ʣʝ-

ʩʦʟʘʱʠʪʳ, ʦʙʱʝʡ ʵʢʦʣʦʛʠʠ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʧʨʠʥʮʠʧʳ 

ʢʦʥʮʝʧʮʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʨʘʟʨʘʙʦʪʘʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʦʜʭʦ-

ʜʳ ʢ ʝʝ ʦʮʝʥʢʝ ʠ ʧʫʪʷʤ ʧʦʚʳʰʝʥʠʷ; 

2)  ʚʳʷʚʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʨʦʩʪʘ ʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠʟʨʝʞʠʚʘʥʠʷ 

ʜʨʝʚʦʩʪʦʝʚ, ʢʘʢ ʵʜʠʬʠʢʘʪʦʨʦʚ ʩʦʩʪʦʷʥʠʷ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʠ ʦʧʠʩʘʪʴ ʠʭ ʙʠʦ-

ʬʠʟʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʬʫʥʢʮʠʷʤʠ; 

3)  ʦʮʝʥʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʜʨʝʚʦʩʪʦʝʚ ʢ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʚ ʧʨʠ-

ʨʦʜʝ ʚʠʜʘʤ ʩʪʨʝʩʩʦʚ; 
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4)  ʠʟʫʯʠʪʴ ʩʪʨʫʢʪʫʨʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʢʦʤʧʣʝʢʩʦʚ ʥʘʩʝʢʦʤʳʭ-

ʢʩʠʣʦʙʠʦʥʪʦʚ, ʠʭ ʙʠʦʮʝʥʦʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠ ʤʝʭʘʥʠʟʤ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦ-

ʩʪʠ ʧʦʧʫʣʷʮʠʡ ʚʘʞʥʝʡʰʠʭ ʚʠʜʦʚ; 

5)  ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʠʥʬʦʨʤʘʪʠʚʥʦʡ ʟʥʘʯʠʤʦʩʪʠ ʧʦʢʘʟʘʪʝ-

ʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʦʩʪʦʷʥʠʝ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʜʨʝʚʦʩʪʦʝʚ ʠ ʨʘʟʨʘʙʦʪʘʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʦʨʤʘʪʠʚʳ. 

ʉʙʦʨ ʤʘʪʝʨʠʘʣʘ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʥʘʧʠʩʘʥʘ ʢʥʠʛʘ, ʚʳʧʦʣʥʝʥ ʥʘ 25 ʧʦʩʪʦ-

ʷʥʥʳʭ ʠ 83 ʚʨʝʤʝʥʥʳʭ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ, ʟʘʣʦʞʝʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʣʝʩʭʦʟʘʭ 

ʈʝʩʧʫʙʣʠʢʠ ʄʘʨʠʡ ʕʣ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʨ. ɺʦʣʛʠ ʥʘ ʩʪʳʢʝ 

ʣʝʩʥʦʡ ʠ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥ (ʏʠʩʪʷʢʦʚ, ɼʝʥʠʩʦʚ, 1959; ɸʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʨʝʩʫʨ-

ʩʳ é, 1972). ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʘʨʰʨʫʪʥʦ-ʢʣʶʯʝʚʦʡ ʤʝʪʦʜ, ʧʨʝʜʫʩʤʘʪ-

ʨʠʚʘʶʱʠʡ ʨʝʢʦʛʥʦʩʮʠʨʦʚʦʯʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʥʘʩʘʞʜʝʥʠʡ, ʢʦʪʦʨʳʤ ʙʳʣʠ ʦʭʚʘ-

ʯʝʥʳ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʤʘʩʩʠʚʳ ʩʦʩʥʷʢʦʚ, ʠ ʟʘʢʣʘʜʢʫ ʧʦʩʪʦʷʥʥʳʭ ʧʨʦʙʥʳʭ 

ʧʣʦʱʘʜʝʡ ʚ ʥʘʠʙʦʣʝʝ ʪʠʧʠʯʥʳʭ (ʢʣʶʯʝʚʳʭ) ʫʯʘʩʪʢʘʭ ʣʝʩʘ. ʈʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʴ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʝʨʠʦʜʠʯʝʩʢʠ ʫʪʦʯʥʷʣʘʩʴ ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ ʥʘʟʝʤʥʦʛʦ ʠ 

ʘʵʨʦʚʠʟʫʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʣʝʩʦʚ. ɺʩʝ ʨʘʙʦʪʳ ʧʨʦʚʝʜʝʥʳ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ 

ʚ ʣʝʩʦʚʝʜʝʥʠʠ ʠ ʣʝʩʥʦʡ ʪʘʢʩʘʮʠʠ ʤʝʪʦʜʠʢʘʤ c ʥʝʢʦʪʦʨʳʤʠ ʜʦʧʦʣʥʝʥʠʷʤʠ ʠ ʠʟ-

ʤʝʥʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʦʛʦʚʦʨʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʟʜʝʣʘʭ ʢʥʠʛʠ. 

ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʩʦʙʨʘʥʥʦʛʦ ʠ ʧʦʯʝʨʧʥʫʪʦʛʦ ʠʟ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʣʠʪʝʨʘʪʫʨ-

ʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʮʠʬʨʦʚʦʛʦ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʦʚʘʥ ʢʦʤʧʴʶʪʝʨ 

ʠ ʧʘʢʝʪ ʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʛʨʘʤʤ (Statistica, Excel), ʧʦʟʚʦʣʠʚʰʠʭ ʧʨʦʚʝʩʪʠ ʢʦʨʨʝ-

ʣʷʮʠʦʥʥʳʡ, ʨʝʛʨʝʩʩʠʦʥʥʳʡ, ʜʠʩʧʝʨʩʠʦʥʥʳʡ, ʢʣʘʩʪʝʨʥʳʡ, ʩʧʝʢʪʨʘʣʴʥʳʡ ʠ ʛʘʨ-

ʤʦʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʘʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ (ʉʝ-

ʨʝʙʨʝʥʥʠʢʦʚ, ʇʝʨʚʦʟʚʘʥʩʢʠʡ, 1965; ɼʨʝʡʧʝʨ, ʉʤʠʪ, 1973; ʂʝʥʜʘʣʣ, ʉʪʴʶʘʨʪ, 

1973, 1976; ɼʶʨʘʥ, ʆʜʝʣ, 1977; ɹʨʠʣʣʠʥʜʞʝʨ, 1980; ɸʬʠʬʠ, ʕʡʟʝʥ, 1982; ɾʫʨ-

ʙʝʥʢʦ, 1982; ɼʝʤʠʜʝʥʢʦ, 1989; ʌʘʢʪʦʨʥʳʡ..., 1989). 

ʄʝʪʦʜʦʣʦʛʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʘʟʠʨʦʚʘʣʘʩʴ ʥʘ ʦʙʱʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʢʦʥʘʭ 

(ʈʝʡʤʝʨʩ, 1994), ʩʠʩʪʝʤʥʦʤ ʧʦʜʭʦʜʝ (ɹʝʨʪʘʣʘʥʬʠ, 1969; ɼʞʝʬʬʝʨʩ, 1981; ɸʚʝ-

ʨʴʷʥʦʚ, 1985) ʠ  ʤʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʦʡ ʜʠʘʣʝʢʪʠʢʝ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʝʡ ʚʩʝ ʦʙʲʝʢ-

ʪʳ ʠ ʷʚʣʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʤʠʨʘ ʚʦ ʚʩʝʦʙʱʝʡ ʩʚʷʟʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ, ʧʦʩʪʦʷʥʥʦʤ ʩʘʤʦʜʚʠʞʝʥʠʠ ʠ ʩʘʤʦʨʘʟʚʠʪʠʠ, ʚʳʟʳʚʘʝʤʦʤ ʚʥʫʪʨʝʥʥʠʤʠ 

ʧʨʦʪʠʚʦʨʝʯʠʷʤʠ ʠ ʧʨʦʠʩʭʦʜʷʱʝʤ ʚ ʚʠʜʝ ʩʢʘʯʢʦʚ, ʟʥʘʤʝʥʫʶʱʠʭ ʧʝʨʝʭʦʜ ʢʦʣʠ-

ʯʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʢʘʯʝʩʪʚʝʥʥʳʝ (ʄʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʘʷ ʜʠʘʣʝʢʪʠʢʘ, 1980).  

ɺ ʩʙʦʨʝ ʧʦʣʝʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ ʨʘʟʣʠʯʥʳʤ ʚʦʧʨʦʩʘʤ ʧʨʦʙʣʝʤʳ ʧʨʠʥʠʤʘʣʠ 

ʫʯʘʩʪʠʝ ʖ.ʅ. ʈʫʩʦʚ (ʥʳʥʝ ʧʦʢʦʡʥʳʡ), ʂ.ʂ. ʂʘʣʠʥʠʥ, ɸ.ɺ. ʀʚʘʥʦʚ, ɸ.ʌ. ɸʛʘʬʦ-

ʥʦʚ, ɽ.ʂ. ʂʫʜʨʷʚʮʝʚ, ɺ.ɸ. ʄʘʪʚʝʝʚ, ɻ.ɻ. ʕʨʩʢʘʷ, ɺ.ɸ. ʂʨʝʡʝʨ, ɿ.ɺ. ʄʦʰʢʦʚʘ, 

ɸ.ɺ. ʇʦʣʝʚʱʠʢʦʚ, ɻ.ɸ. ɹʦʛʜʘʥʦʚ ʠ ɸ.ʀ. ʐʫʨʛʠʥ, ʢʦʪʦʨʳʤ ʷ ʩʝʨʜʝʯʥʦ ʙʣʘʛʦʜʘ-

ʨʝʥ ʟʘ ʙʝʩʢʦʨʳʩʪʥʫʶ ʧʦʤʦʱʴ. ʗ ʛʣʫʙʦʢʦ ʧʨʠʟʥʘʪʝʣʝʥ ʚʝʜʫʱʝʤʫ ʥʘʫʯʥʦʤʫ ʩʦ-

ʪʨʫʜʥʠʢʫ ɺʅʀʀʃʄ, ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ ɸ.ɼ. ʄʘʩʣʦʚʫ, ʢʦʪʦʨʳʡ ʷʚʣʷʣʩʷ ʚ ʪʝʯʝʥʠʝ 
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ʤʥʦʛʠʭ ʣʝʪ (1978-1993 ʛʛ.) ʤʦʠʤ ʥʘʫʯʥʳʤ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʠ ʦʧʨʝʜʝʣʠʣ ʦʙɦ ʝʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ. ʄʥʦʛʦ ʮʝʥʥʳʭ ʩʦʚʝʪʦʚ, ʩʧʦʩʦʙ-

ʩʪʚʦʚʘʚʰʠʭ ʫʩʧʝʰʥʦʤʫ ʨʝʰʝʥʠʶ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ, ʜʘʣʠ ʜʦʢʪʦʨ ʩ.-ʭ. ʥʘʫʢ  

ʀ.ɸ. ɸʣʝʢʩʝʝʚ, ʜʦʢʪʦʨ ʬʠʟ.- ʤʘʪ. ʥʘʫʢ  ʄ.ʃ. ʅʠʢʦʣʘʝʚ  ʠ ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ 

ʥʘʫʢ  ʇ.ʄ. ʄʘʟʫʨʢʠʥ. 

ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʛʣʫʙʦʢʫʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʨʫʢʦʚʦʜʩʪʚʫ ʌɻʋʇ 

çʄʄɿè ʚ ʣʠʮʝ ʛʝʥʝʨʘʣʴʥʦʛʦ ʜʠʨʝʢʪʦʨʘ ɺʠʥʦʢʫʨʦʚʘ ɺ.ʀ. ʟʘ ʬʠʥʘʥ-

ʩʦʚʫʶ ʧʦʜʜʝʨʞʢʫ ʚ ʠʟʜʘʥʠʠ ʢʥʠʛʠ. 

ɸʚʪʦʨ ʥʘʜʝʝʪʩʷ, ʯʪʦ ʢʥʠʛʘ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʠʥʪʝʨʝʩ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ 

ʯʠʪʘʪʝʣʝʡ, ʨʘʩʢʨʳʚʘʷ ʤʥʦʛʦʧʣʘʥʦʚʦʩʪʴ ʧʦʜʥʷʪʦʡ ʧʨʦʙʣʝʤʳ ʠ ʧʦʢʘʟʳʚʘʷ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʬʠʣʦʩʦʬʩʢʦʛʦ ʧʦʜʭʦʜʘ ʠ ʜʝʜʫʢʪʠʚʥʦʛʦ ʤʝʪʦʜʘ ʧʦʟʥʘʥʠʷ ʟʘʢʦʥʦʚ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ. ʆʥʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠ-

ʩʪʝʤʥʦʛʦ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʫ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʣʝʩʦʚʝʜʝʥʠʷ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʢʥʠʛʘ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʦ ʤʥʦʛʠʤ ʯʘʩʪʥʳʤ ʚʦʧʨʦ-

ʩʘʤ ʣʝʩʦʚʝʜʝʥʠʷ, ʣʝʩʦʚʦʜʩʪʚʘ, ʪʘʢʩʘʮʠʠ ʣʝʩʘ ʠ ʣʝʩʦʟʘʱʠʪʳ. ʆʙʰʠʨʥʘʷ ʙʠʙʣʠʦ-

ʛʨʘʬʠʷ, ʧʦʤʝʱʝʥʥʘʷ ʚ ʢʦʥʮʝ ʢʥʠʛʠ, ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʣʶʙʦʟʥʘʪʝʣʴʥʦʤʫ ʯʠʪʘ-

ʪʝʣʶ ʩʘʤʦʤʫ ʛʣʫʙʞʝ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʧʦʜʥʷʪʳʭ ʚʦʧʨʦʩʘʭ ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʧʝʨ-

ʚʦʠʩʪʦʯʥʠʢʦʚ. 
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ɻʃɸɺɸ  1 

ʇʆʉʊɸʅʆɺʂɸ  ʇʈʆɹʃɽʄʓ  ʀ  ʊɽʆʈɽʊʀʏɽʉʂʀɽ 

ʇʆɼʍʆɼʓ  ʂ  ɽɽ  ʈɽʐɽʅʀʖ 
 

 

ʇʨʦʙʣʝʤʳ ʚʘʞʥʝʝ ʨʝʰʝʥʠʷ. ʈʝʰʝʥʠʷ ʤʦʛʫʪ 

ʫʩʪʘʨʝʪʴ, ʘ ʧʨʦʙʣʝʤʳ ʦʩʪʘʶʪʩʷ. 

ʅʠʣʴʩ ɹʦʨ 

 ʂʪʦ ʙʝʨʝʪʩʷ ʟʘ ʯʘʩʪʥʳʝ ʚʦʧʨʦʩʳ ʙʝʟ ʧʨʝʜ-

ʚʘʨʠʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʦʙʱʠʭ, ʪʦʪ ʥʝʤʠʥʫ-

ʝʤʦ ʙʫʜʝʪ ʥʘ ʢʘʞʜʦʤ ʰʘʛʫ ʙʝʩʩʦʟʥʘʪʝʣʥɹʦ 

ʜʣʷ ʩʝʙʷ çʥʘʪʳʢʘʪʴʩʷè ʥʘ ʵʪʠ ʦʙʱʠʝ ʚʦʧʨʦ-

ʩr . 

ɺ.ʀ. ʃʝʥʠʥ  

(ʇʦʣʥ. ʩʦʙʨ. ʩʦʯ., ʪ. 15, ʩ. 368) 

ʊʦʪ, ʢʪʦ ʩʝʨʴʝʟʥʦ ʩʪʨʝʤʠʪʩʷ ʢ ʧʦʟʥʘʥʠʶ 

ʠʩʪʠʥʳ, ʥʝ ʜʦʣʞʝʥ ʠʟʙʠʨʘʪʴ ʢʘʢʫʶ-ʣʠʙʦ 

ʦʜʥʫ ʥʘʫʢʫ, - ʠʙʦ ʦʥʠ ʥʘʭʦʜʷʪʩʷ ʚʦ ʚʟʘʠʤ-

ʥʦʡ ʩʚʷʟʠ ʠ ʟʘʚʠʩʷʪ ʦʜʥʘ ʦʪ ʜʨʫʛʦʡ. 

ʈʝʥʝ ɼʝʢʘʨʪ 

 

 

ʇʦʥʷʪʠʷ, ʩʦʚʝʨʰʝʥʥʦ ʦʯʝʚʠʜʥʳʝ ʜʣʷ ʦʜʥʠʭ ʫʯʝʥʳʭ, ʜʨʫʛʠʤ ʧʦʨʦʡ ʢʘʞʫʪʩʷ 

ʩʣʦʞʥʳʤʠ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʥʝʩʦʤʥʝʥʥʦ, ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ 

ʠʭ ʯʠʩʣʫ. ʇʨʦʙʣʝʤʘ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʝʦʙʠʦʩʠʩʪʝʤ ʠ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ 

ʝʶ ʷʚʣʷʝʪʩʷ, ʧʦ ʤʥʝʥʠʶ ʤʥʦʛʠʭ ʢʨʫʧʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ (ʌʝʜʦʨʦʚ, 1974; ʌʨʝʡ-

ʜʣʠʥ, ʉʚʝʪʣʦʩʘʥʦʚ, 1976;  ʉʚʠʨʝʞʝʚ, ʃʦʛʦʬʝʪ, 1978; ʃʦʛʦʬʝʪ, ʉʚʠʨʝʞʝʚ, 1983, 

1985; ʇʫʟʘʯʝʥʢʦ, 1992; ɻʦʣʫʙʝʮ, ʎʘʨʠʢ, 1992; ɸʣʠʤʦʚ, 1994; ɸʣʠʤʦʚ ʠ ʜʨ., 

1996), ʦʜʥʦʡ ʠʟ ʮʝʥʪʨʘʣʴʥʳʭ, ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʭ ʠ ʜʠʩʢʫʩʩʠʦʥʥʳʭ ʚ ʩʦʚʨʝʤʝʥ-

ʥʦʡ ʵʢʦʣʦʛʠʠ. ʆʙ ʵʪʦʤ ʦʯʝʥʴ ʦʙʨʘʟʥʦ, ʭʦʪʷ ʠ ʢʨʘʡʥʝ ʢʘʪʝʛʦʨʠʯʥʦ ʚʳʨʘʟʠʣʩʷ 

ʦʜʠʥ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʩʦʚʨʝʤʝʥʥʳʭ ʵʢʦʣʦʛʦʚ  ʈ. ʈʠʢʣʝʬʩ (1979, ʩ. 394): çʕʢʦʣʦ-

ʛʠ ʫʜʠʚʠʪʝʣʴʥʦ ʥʝʚʝʞʝʩʪʚʝʥʥʳ ʚʦ ʚʩʝʤ, ʯʪʦ ʢʘʩʘʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠʨʦʜʥʳʭ 

ʩʠʩʪʝʤ: ʢʘʢʠʝ ʚʥʫʪʨʝʥʥʠʝ ʤʝʭʘʥʠʟʤʳ  ʩʦʦʙʱʝʩʪʚ ʚ ʵʪʦʤ ʫʯʘʩʪʚʫʶʪ ʠ ʢʘʢ ʦʥʠ 

ʜʝʡʩʪʚʫʶʪ? ʂʘʢʦʚʘ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʩʦʦʙʱʝʩʪʚ?... ʇʦ-

ʯʝʤʫ ʵʪʦ ʩʚʦʡʩʪʚʦ ʧʨʠʨʦʜʳ ʪʘʢ ʪʨʫʜʥʦ ʫʣʦʚʠʤʦ?... ʏʪʦʙʳ ʧʦʥʷʪʴ ʩʫʱʥʦʩʪʴ 

ʫʩʪʦʡʯʠʚʦʩʪʠ, ʤʳ ʜʦʣʞʥʳ ʧʦʥʠʤʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʵʚʦʣʶʮʠʦʥʥʳʝ ʨʝʘʢʮʠʠ ʠ 

ʚʟʘʠʤʦʩʚʷʟʠ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ. ʕʢʦʣʦʛʠʷ ʢʘʢ ʥʘʫʢʘ ʝʱʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʩʦʟʨʝʣʘ 

ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʦʬʦʨʤʠʪʴ ʩʦʙʨʘʥʥʳʝ ʝʶ ʨʘʟʣʠʯʥʳʝ ʟʥʘʥʠʷ ʠ 

ʢʦʥʮʝʧʮʠʠ ʚ ʝʜʠʥʫʶ ʪʝʦʨʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ.  ... ʟʥʘʯʠʤʦʩʪʴ ʥʦʚʳʭ ʜʘʥʥʳʭ ʠ 

ʚʘʞʥʦʩʪʴ ʥʦʚʳʭ ʠʜʝʡ, ʥʝʩʦʤʥʝʥʥʦ, ʙʫʜʫʪ ʦʮʝʥʠʚʘʪʴʩʷ ʧʦ ʠʭ ʚʢʣʘʜʫ ʚ ʧʦʥʠʤʘ-

ʥʠʝ ʵʪʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ - ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʩʠʩʪʝʤè. 

ʇʨʠʯʠʥʘ ʦʪʩʫʪʩʪʚʠʷ ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʷ ʤʝʞʜʫ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚʦʟʥʠʢʘʝʪ ʚ 

ʦʩʥʦʚʥʦʤ ʠʟ-ʟʘ ʨʘʟʣʠʯʥʦʛʦ ʪʦʣʢʦʚʘʥʠʷ ʧʦʥʷʪʠʷ çʫʩʪʦʡʯʠʚʦʩʪʴè. ɺ ʤʝʭʘʥʠʢʝ 

ʦʥʦ ʯʘʩʪʦ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʧʦʥʷʪʠʝʤ çʨʘʚʥʦʚʝʩʠʝè, ʢʦʪʦʨʦʝ ʦʙʦʟʥʘʯʘʝʪ ʩʦʩʪʦʷʥʠʝ 
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ʧʦʢʦʷ, ʥʝʧʦʜʚʠʞʥʦʩʪʠ, ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ. ɺʦ ʤʥʦʛʠʭ ʨʘʟʜʝʣʘʭ  ʬʠʟʠʢʠ ʠ ʭʠʤʠʠ 

ʜʦʚʦʣʴʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʧʦʥʷʪʠʝ çʜʠʥʘʤʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝè, ʢʦʪʦʨʦʝ ʦʙʦ-

ʟʥʘʯʘʝʪ ʩʦʩʪʦʷʥʠʝ ʥʝ ʧʦʢʦʷ, ʘ ʧʦʜʚʠʞʥʦʛʦ ʙʘʣʘʥʩʘ ʚ ʭʦʜʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʜʫ-

ʱʠʭ, ʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʥʘʧʨʘʚʣʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʙʠʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ ʧʦ-

ʥʷʪʠʝ çʫʩʪʦʡʯʠʚʦʩʪʴè ʠʤʝʝʪ ʝʱʝ ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʪʦʣʢʦʚʘʥʠʡ, ʜʝʣʘʶɦ ʠʡ 

ʝʛʦ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʜʦʚʦʣʴʥʦ ʨʘʩʧʣʳʚʯʘʪʳʤ ʠ ʥʝʯʝʪʢʠʤ. ʉʦʭʨʘʥʷʝʪʩʷ ʣʠʰʴ 

ʩʘʤʳʡ ʩʫʱʝʩʪʚʝʥʥʳʡ ʧʨʠʟʥʘʢ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʠʣʠ ʨʘʚʥʦʚʝʩʠʷ ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʩʪʘ-

ʙʠʣʴʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʚʦʡʩʪʚʘ ʠʣʠ ʧʘʨʘʤʝʪʨʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʩʪʝʤʳ 

(ʈʝʡʤʝʨʩ, 1994). 

ʇʦʟʥʘʪʴ ʤʝʭʘʥʠʟʤʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʫʯʝʥʳʝ ʩʪʨʝʤʠ-

ʣʠʩʴ ʜʘʚʥʦ. ʆʩʥʦʚʳ ʧʦʥʷʪʠʷ ʧʝʨʚʳʤʠ ʧʦʧʳʪʘʣʠʩʴ ʟʘʣʦʞʠʪʴ ʬʠʣʦʩʦʬʳ. ɿʘʪʝʤ 

ʝʶ ʚʧʣʦʪʥʫʶ ʟʘʥʷʣʠʩʴ ʤʝʭʘʥʠʢʠ ʠ ʤʘʪʝʤʘʪʠʢʠ (ʄʦʠʩʝʝʚ, 1949), ʯʪʦ ʙʳʣʦ ʦʙʫ-

ʩʣʦʚʣʝʥʦ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʙʫʨʥʦ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʪʝʭʥʠʢʠ. ʉ 

ʚʦʧʨʦʩʘʤʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʵʢʦʩʠʩʪʝʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʩʪʦʷʥʥʦ ʧʨʠʭʦʜʠʪʩʷ 

ʩʪʘʣʢʠʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ, ʠʟʫʯʘʶʱʠʤ ʜʠʥʘʤʠʢʫ ʩʦʩʪʦʷʥʠʷ ʙʠʦ-

ʮʝʥʦʟʦʚ, ʥʦ ʠ ʭʦʟʷʡʩʪʚʝʥʥʠʢʘʤ, ʢʦʛʜʘ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠʣʠ ʦʮʝʥʢʠ  ʪʝʭʥʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʥʠʭ. ʋʩʪʦʡʯʠ-

ʚʦʩʪʴ, ʥʝʨʝʜʢʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʢʘʢ ʩʠʥʦʥʠʤ ʩʪʘʙʠʣʴʥʦʩʪʠ ʩʠʩʪʝʤ (ʈʝʡʤʝʨʩ, 

ʗʙʣʦʢʦʚ, 1982), ʯʘʩʪʦ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʢʘʢʠʭ-ʣʠʙʦ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʠʟʤʝʥʝʥʠʡ  (ʚ ʩʣʦʚʘʨʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʉ.ʀ. ʆʞʝʛʦʚʘ (1986) 

ʫʩʪʦʡʯʠʚʳʡ ʠ ʩʪʘʙʠʣʴʥʳʡ ʦʟʥʘʯʘʶʪ - ʥʝ ʧʦʜʚʝʨʞʝʥʥʳʡ ʢʦʣʝʙʘʥʠʷʤ, ʧʦʩʪʦʷʥ-

ʥʳʡ, ʩʪʦʡʢʠʡ). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʝʯʴ ʠʜʝʪ ʦʙ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʢʦʷ, ʢʦʪʦʨʳʡ, 

ʩʪʨʦʛʦ ʛʦʚʦʨʷ, ʚʩʝʛʜʘ ʦʪʥʦʩʠʪʝʣʝʥ ʠ ʷʚʣʷʝʪʩʷ ʚʩʝʛʦ ʣʠʰʴ ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʚʠʞʝʥʠʷ (ʜʚʠʞʝʥʠʝ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ 

ʫʩʣʦʚʠʝʤ ʩʫɦ ʝʩʪʚʦʚʘʥʠʷ ʤʘʪʝʨʠʠ).  

ɺʦʦʙʱʝ ʯʝʣʦʚʝʢ ʚʩʝʛʜʘ ʩʪʘʨʘʝʪʩʷ ʚʠʜʝʪʴ ʤʠʨ ʫʩʪʦʡʯʠʚʳʤ, ʯʪʦ ʚʧʦʣʥʝ ʦʙʲ-

ʷʩʥʠʤʦ - ʝʩʣʠ ʤʠʨ ʫʩʪʦʡʯʠʚ, ʪʦ ʦʥ ʧʨʦʩʪ ʠ ʭʦʨʦʰʦ ʧʨʝʜʩʢʘʟʫʝʤ. ʅʝʦʧʨʝʜʝʣʝʥ-

ʥʦʩʪʴ ʟʘʚʪʨʘʰʥʝʛʦ ʜʥʷ ʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʚʳʙʦʨʘ ʥʦʚʦʛʦ ʧʫʪʠ ʥʝʧʨʠʷʪʥʳ, ʥʘʚʝʨ-

ʥʦʝ, ʣʶʙʦʤʫ ʯʝʣʦʚʝʢʫ. ɹʦʣʝʝ ʧʨʠʷʪʥʳ ʩʪʘʙʠʣʴʥʦʩʪʴ ʦʪʥʦʰʝʥʠʡ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ 

ʨʘʟʚʠʪʠʷ. ʄʠʨ, ʦʜʥʘʢʦ, ʦʯʝʥʴ ʠʟʤʝʥʯʠʚ, ʥʝʫʩʪʦʡʯʠʚ ʠ ʯʘʩʪʦ ʪʨʝʙʫʝʪ ʧʨʠʥʷʪʠʷ 

ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʨʝʰʝʥʠʡ. ɼʣʷ ʞʠʚʦʛʦ ʤʠʨʘ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ, ʥʝʪ ʦʜʥʦʟʥʘʯʥʦʡ, ʨʘʟ 

ʠ ʥʘʚʩʝʛʜʘ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʠ, ʪ.ʢ. ʞʠʚʳʝ ʩʠʩʪʝʤʳ ʧʦʩʪʦʷʥʥʦ ʧʝ-

ʨʝʩʪʨʘʠʚʘʶʪʩʷ ʚ ʦʪʚʝʪ ʥʘ ʥʝʧʨʝʨʳʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ. ɾʠʚʘʷ ʤʘ-

ʪʝʨʠʷ ʥʘ ʣʶʙʦʤ ʫʨʦʚʥʝ ʝʝ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦ ʩʫʪʠ ʩʚʦʝʡ ʥʝʨʘʚʥʦʚʝʩʥʘ, ʦʙʨʘʟʥʦ ʛʦ-

ʚʦʨʷ ʫʩʪʦʡʯʠʚʦ ʥʝʩʪʘʙʠʣʴʥʘ (ɿʦʪʠʥ, 1974; ʇʫʟʘʯʝʥʢʦ, 1992, 1993; ʂʫʜʨʠʥ, 

1993), ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʜʠʩʢʨʝʪʥʦʩʪʴʶ ʝʝ ʩʪʨʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ, ʠʝʨʘʨʭʠʯʥʦʩʪʴʶ ʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʨʦʪʝʢʘʥʠʷ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʅʝ ʩʫʱʝʩʪʚʫʝʪ ʥʠ ʦʜʥʦʛʦ ʦʨ-

ʛʘʥʠʟʤʘ, ʘ ʪʝʤ ʙʦʣʝʝ ʧʦʧʫʣʷʮʠʠ ʠ ʵʢʦʩʠʩʪʝʤʳ, ʩʦʩʪʦʷʥʠʝ ʢʦʪʦʨʳʭ ʦʩʪʘʚʘʣʦʩʴ 

ʙʳ ʩʪʘʙʠʣʴʥʳʤ ʜʘʞʝ ʚ ʪʝʯʝʥʠʝ ʢʦʨʦʪʢʦʛʦ ʦʪʨʝʟʢʘ ʚʨʝʤʝʥʠ. ʇʨʠʨʦʜʥʳʝ ʩʠʩʪʝ-

ʤʳ, ʜʘʞʝ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʯʝʣʦʚʝʢʘ, ʧʦʩʪʦʷʥʥʦ ʧʝʨʝʩʪʨʘʠʚʘʶʪʩʷ, 

ʩʪʨʝʤʷʩʴ ʜʦʩʪʠʯʴ ʨʘʚʥʦʚʝʩʠʷ ʠ ʛʘʨʤʦʥʠʠ ʩ ʦʢʨʫʞʘʶʱʠʤ ʤʠʨʦʤ, ʢʦʪʦʨʳʡ ʚʝʩʴ 

ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʠʟʤʝʥʝʥʠʷ. ɺʳʨʘʞʘʷʩʴ ʩʣʦʚʘʤʠ ʧʦʵʪʘ: 
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çɺʩʝʛʦ ʧʨʦʭʦʜʠʪ ʢʨʘʪʢʘʷ ʧʦʨʘ, 

ʀ ʚʩʝ ʚʦʟʴʤʝʪ  ʪʘʠʥʩʪʚʝʥʥʘʷ ʯʘʰʘ, 

ʉʝʛʦʜʥʷ ʥʝ ʧʦʭʦʞʝ ʥʘ ʚʯʝʨʘ 

ʀ ʣʠʰʴ ʠʟʤʝʥʯʠʚʦʩʪʴ ʥʝʧʨʝʭʦʜʷʱʘè. 

                         ʐʝʣʣʠ. çʀʟʤʝʥʯʠʚʦʩʪʴè,   

                         ʧʝʨʝʚʦʜ ʂ. ʏʝʤʝʥʘ    

ʆʜʥʘʢʦ, ʟʘʜʘʯʘ ʦʙ ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʚʠʞʝʥʠʷ, ʢʘʢ ʠʟʚʝʩʪʥʦ (ʃʝʚʠʯ, 1976), ʤʦ-

ʞʝʪ ʙʳʪʴ ʩʚʝʜʝʥʘ ʢ ʥʘʭʦʞʜʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʢʦʷ ʧʫʪʝʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʚʚʝʜʝʥʠʷ ʜʨʫʛʦʡ ʩʠʩʪʝʤʳ ʦʪʩʯʝʪʘ: z(t) = x0(t) - xʚ(t), ʛʜʝ x0(t) - ʪʨʘʝʢʪʦʨʠʷ ʜʚʠ-

ʞʝʥʠʷ (ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʨʝʤʝʥʠ) ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʥʝʚʦʟʤʫʱʝʥʥʦʛʦ ʩʦ-

ʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ, xʚ(t) - ʪʨʘʝʢʪʦʨʠʷ  ʧʦʩʣʝ  ʚʦʟʤʫʱʝʥʠʷ  ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ; 

z(t) = 0, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʩʪʦʷʥʠʶ ʧʦʢʦʷ ʩʠʩʪʝʤʳ, ʧʨʠ xʚ(t) = x0(t). 

ʅʝʦʙʭʦʜʠʤʳʤ ʠ ʜʦʩʪʘʪʦʯʥʳʤ ʫʩʣʦʚʠʝʤ ʩʦʭʨʘʥʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ (ʨʘʚʥʦʚʝ-

ʩʠʷ) ʤʘʪʝʨʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʠʤʝʶʱʝʡ ʥʝʩʢʦʣʴʢʦ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ, ʷʚʣʷʝʪʩʷ, 

ʩʦʛʣʘʩʥʦ ʧʨʠʥʮʠʧʫ ʚʦʟʤʦʞʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ (ɹʫʪʝʥʠʥ, 1963), ʨʘʚʝʥʩʪʚʦ ʥʫʣʶ 

ʚʝʢʪʦʨʘ ʚʩʝʭ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʩʠʣ. ʉ ʵʪʠʭ ʧʦʟʠʮʠʡ ʥʠ ʦʜʥʫ ʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʩʠʩʪʝʤʫ ʥʝʣʴʟʷ ʥʘʟʚʘʪʴ ʫʩʪʦʡʯʠʚʦʡ, ʧʦʩʢʦʣʴʢʫ ʚ ʥʠʭ ʧʨʦʠʩʭʦʜʷʪ ʧʦʩʪʦʷʥʥʳʝ 

ʠʟʤʝʥʝʥʠʷ. ɼʘʥʥʳʝ ʥʘʪʫʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʵʢʦʩʠʩʪʝʤʳ ʩʦʭʨʘ-

ʥʷʶʪ ʩʚʦʠ ʦʩʥʦʚʥʳʝ ʯʝʨʪʳ ʚ ʪʝʯʝʥʠʝ ʢʘʢʦʛʦ-ʪʦ ʦʪʨʝʟʢʘ ʚʨʝʤʝʥʠ, ʪ.ʝ. ʦʙʣʘʜʘʶʪ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʦʩʪʦʷʥʥʳʝ (ʧʦʨʦʶ ʜʦʚʦʣʴʥʦ ʟʥʘ-

ʯʠʪʝʣʴʥʳʝ) ʬʣʫʢʪʫʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʩʚʦʝʛʦ ʩʦʩʪʦʷʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʢʘʢ ʚ ʦʪʚʝʪ 

ʥʘ ʢʦʣʝʙʘʥʠʷ ʫʩʣʦʚʠʡ ʩʨʝʜʳ, ʪʘʢ ʠ ʟʘ ʩʯʝʪ ʚʥʫʪʨʝʥʥʠʭ ʤʦʜʫʣʷʮʠʡ. ʊʨʝʙʦʚʘʥʠʷʤ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ (ʃʦʛʦʬʝʪ, ʉʚʠʨʝ-

ʞʝʚ, 1983, 1985), ʙʦʣʝʝ ʚʩʝʛʦ ʦʪʚʝʯʘʝʪ ʢʦʥʮʝʧʮʠʷ ʃʘʛʨʘʥʞʘ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ 

ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ ʫʩʪʦʡʯʠʚʦʡ, ʝʩʣʠ ʪʨʘʝʢʪʦʨʠʠ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘ-

ʤʝʪʨʦʚ ʝʝ ʩʦʩʪʦʷʥʠʷ ʦʛʨʘʥʠʯʝʥʳ ʚ ʬʘʟʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʢʘʢ ʩʚʝʨʭʫ, ʪʘʢ ʠ ʩʥʠʟʫ, 

ʪ.ʝ. ʩʦʙʣʶʜʘʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʫʩʣʦʚʠʝ:  0 ¢ ymin(x) < yi (x) < ymax(x)  ̧¤. ʕʪʘ ʦʙ-

ʣʘʩʪʴ ʬʘʟʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʙʠʦʩʠʩʪʝʤʘʤ, ʙʫʜʝʪ ʥʘʟʳʚʘʪʴʩʷ 

ʦʙʣʘʩʪʴʶ ʵʢʦʫʩʪʦʡʯʠʚʦʩʪʠ (ʵʢʦʩʪʘʙʠʣʴʥʦʩʪʠ). ʇʦʢʘ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ 

ʦʩʪʘʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʥʝʢʦʪʦʨʦʛʦ ʜʠʘʧʘʟʦʥʘ, ʧʦʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ ʢʘʯʝʩʪʚʝʥʥʦ ʥʝ 

ʠʟʤʝʥʷʝʪʩʷ. ʇʝʨʝʭʦʜ ʠʟ ʦʙʣʘʩʪʠ ʵʢʦʫʩʪʦʡʯʠʚʦʩʪʠ ʯʝʨʝʟ ʝʝ ʛʨʘʥʠʮʫ ʦʟʥʘʯʘʝʪ 

ʧʨʝʢʨʘʱʝʥʠʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʞʠʚʦʡ ʩʠʩʪʝʤʳ.  

ʊʘʢʦʡ ʚʟʛʣʷʜ ʚʧʦʣʥʝ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʦ ʛʦ-

ʤʝʦʢʠʥʝʟʝ - ʩʪʨʝʤʣʝʥʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʥʝ ʢ ʘʙʩʦʣʶʪʥʦʡ ʩʪʘʙʠʣʠʟʘʮʠʠ 

ʩʚʦʝʛʦ ʩʦʩʪʦʷʥʠʷ, ʘ ʢ ʫʜʝʨʞʘʥʠʶ ʝʛʦ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʝʜʝʣʘʭ ʧʨʠ ʥʝʧʨʝʨʳʚ-

ʥʦʤ ʢʦʣʝʙʘʪʝʣʴʥʦʤ ʠʟʤʝʥʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʚʦʢʨʫʛ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʦʯʝʢ ʨʘʚʥʦ-

ʚʝʩʠʷ (ɼʞʘʥʩʝʠʪʦʚ, 1978; ʉʚʠʨʝʞʝʚ, ʃʦʛʦʬʝʪ, 1978). ɺʥʝʰʥʠʡ ʵʬʬʝʢʪ ʦʪ ʜʝʡ-

ʩʪʚʠʷ ʤʘʣʳʭ ʚʦʟʤʫʱʝʥʠʡ, ʢʦʪʦʨʳʝ ʣʝʛʢʦ ʧʦʛʣʦʱʘʶʪʩʷ ʩʠʩʪʝʤʦʡ, ʦʙʳʯʥʦ ʥʝ 

ʧʨʦʷʚʣʷʝʪʩʷ. ʅʝʫʩʪʦʡʯʠʚʳʤʠ ʩʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ ʪʝ ʩʠʩʪʝʤʳ, ʜʣʷ ʢʦʪʦʨʳʭ ʥʝ-

ʙʦʣʴʰʠʝ ʚʦʟʤʫʱʝʥʠʷ çʫʚʦʜʷʪè ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʝʝ ʩʦʩʪʦʷʥʠʷ ʜʘʣʝʢʦ ʦʪ ʠʩ-

ʭʦʜʥʦʡ (ʥʝʚʦʟʤʫʱʝʥʥʦʡ) ʪʨʘʝʢʪʦʨʠʠ. ʕʪʦʡ ʞʝ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ 

ʢʠʙʝʨʥʝʪʠʯʝʩʢʠʤ ʩʠʩʪʝʤʘʤ, ʧʨʠʜʝʨʞʠʚʘʝʪʩʷ ʋ.ʈ. ʕʰʙʠ (1959), ʘ ʧʨʠʤʝʥʠʪʝʣʴ-
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ʥʦ ʢ ʬʠʪʦʮʝʥʦʟʘʤ - ʊ.ɸ. ʈʘʙʦʪʥʦʚ (1973). ʅʝʩʤʦʪʨʷ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʩʪʴ ʠ ʚʥʝʰ-

ʥʶʶ ʵʣʝʛʘʥʪʥʦʩʪʴ ʜʘʥʥʦʡ ʢʦʥʮʝʧʮʠʠ, ʦʥʘ ʥʝ ʧʦʣʫʯʠʣʘ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʚ 

ʪʝʦʨʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʙʳʣʘ ʦʪʦʜʚʠʥʫʪʘ ʥʘ ʚʪʦʨʦʡ ʧʣʘʥ ʧʦʟʜʥʝʝ ʚʳʜʚʠʥʫʪʳʤʠ 

ʠ ʙʦʣʝʝ ʪʱʘʪʝʣʴʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ ʢʦʥʮʝʧʮʠʷʤʠ ʇʫʘʥʢʘʨʝ ʠ 

ɸ.ʄ. ʃʷʧʫʥʦʚʘ (ʃʦʛʦʬʝʪ, ʉʚʠʨʝʞʝʚ, 1985), ʢʦʪʦʨʳʝ ʦʢʘʟʘʣʠʩʴ ʦʯʝʥʴ ʫʜʘʯʥʳʤʠ 

ʜʣʷ ʨʝʰʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʞʝ ʢ ʵʢʦʣʦʛʠʠ ʦʥʠ ʚʳʛʣʷʜʷʪ 

ʜʦʩʪʘʪʦʯʥʦ ʠʩʢʫʩʩʪʚʝʥʥʳʤʠ ʠ ʜʘʶʪ ʥʝʘʜʝʢʚʘʪʥʳʝ ʨʝʘʣʴʥʦʡ ʦʙʩʪʘʥʦʚʢʝ ʦʮʝʥʢʠ. 

ɿʘʜʘʯʘ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ - ʦʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʠʮ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʵʢʦ-

ʩʠʩʪʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʣʝʩʥʳʭ (ʏʫʝʥʢʦʚ, 1999). 

ʊʨʫʜʥʦʩʪʠ ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤʳ ʠ ʚʳʙʦʨʘ ʪʦʡ ʠʣʠ ʠʥʦʡ ʢʦʥʮʝʧʮʠʠ ʩʚʷʟʘʥʳ, 

ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʝʨʝ, ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʯʝʪʢʦʡ ʠ ʦʜʥʦʟʥʘʯʥʦʡ ʬʦʨʤʫʣʠʨʦʚʢʠ ʪʝʨ-

ʤʠʥʘ çʫʩʪʦʡʯʠʚʦʩʪʴ ʵʢʦʩʠʩʪʝʤʳè, ʧʨʠʟʥʘʚʘʝʤʦʡ ʙʳ ʚʩʝʤʠ ʵʢʦʣʦʛʘʤʠ, ʠ ʩʣʘʙʦʡ 

ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʴʶ ʧʦʥʷʪʠʡʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʨʘʟʣʠʯʠʷʤʠ ʧʦʜʭʦ-

ʜʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʩʧʝʮʠʬʠʢʦʡ ʠʟʫʯʘʝʤʳʭ  ʦʙʲʝʢʪʦʚ ʠ ʫʨʦʚʥʝʤ ʵʨʫʜʠʮʠʠ ʠʩ-

ʩʣʝʜʦʚʘʪʝʣʝʡ. ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ (ɸʩʪʘʬʴʝʚ, 1967; ʈʘʙʦʪʥʦʚ, 1973, 1983; ʌʝ-

ʜʦʨʦʚ, 1974; ʆʜʫʤ, 1975; ʃʝʚʠʯ, 1976; ʉʚʠʨʝʞʝʚ, ʃʦʛʦʬʝʪ, 1978; ʈʠʢʣʝʬʩ, 1979; 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ..., 1981; ɸʙʨʦʩʦʚ, ʂʦʚʨʦʚ, ʏʝʨʝʧʘʥʦʚ, 1982; ʈʝʡʤʝʨʩ, 

ʗʙʣʦʢʦʚ, 1982; ɹʠʛʦʥ, ʍʘʨʧʝʨ, ʊʘʫʥʩʝʥʜ, 1989; ʂʨʘʩʥʦʱʝʢʦʚ, ʈʦʟʝʥʙʝʨʛ, 1992; 

ʇʫʟʘʯʝʥʢʦ, 1992; ʉʪʝʧʠʥ, ɹʠʨʶʢʦʚ, 1993; ɸʣʠʤʦʚ, 1994; ɸʣʠʤʦʚ ʠ ʜʨ., 1996) ʠ 

ʤʘʪʝʨʠʘʣʦʚ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫʩʪʦʡʯʠʚʦʩʪʴ - ʛʣʘʚʥʦʝ, 

ʦʧʨʝʜʝʣʷʶʱʝʝ ʩʚʦʡʩʪʚʦ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ʆʥʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʠʭ ʩʧʦʩʦʙ-

ʥʦʩʪʴ ʢ ʩʦʭʨʘʥʝʥʠʶ ʚ ʥʝʩʪʘʙʠʣʴʥʦʡ ʩʨʝʜʝ ʥʝʦʛʨʘʥʠʯʝʥʥʦ ʜʦʣʛʦʝ ʚʨʝʤʷ ʚʘʞ-

ʥʝʡʰʠʭ ʯʝʨʪ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʳ, ʧʨʠʦʙʨʝʪʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʣʠʪʝʣʴʥʦʡ ʩʘʤʦʦʨ-

ʛʘʥʠʟʘʮʠʠ ʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʙʦʨʘ. ʅʘʣʠʯʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʣʫʞʠʪ ʥʘʜʝʞʥʳʤ 

ʢʨʠʪʝʨʠʝʤ ʦʪʣʠʯʠʷ ʠʩʪʠʥʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʪ.ʝ. ʠʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʚʰʝʛʦʩʷ ʢʦ-

ʘʜʘʧʪʠʨʦʚʘʥʥʦʛʦ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʩʨʝʜʦʡ ʦʙʠʪʘʥʠʷ ʢʦʤʧʣʝʢʩʘ ʚʠʜʦʚʳʭ ʧʦʧʫʣʷ-

ʮʠʡ, ʦʪ ʚʨʝʤʝʥʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧʠʨʦʚʦʢ ʚʠʜʦʚ (ɺʘʭʨʫʰʝʚ, ʈʘʫʪʠʘʥ, 

1992). ʅʠ ʦʜʠʥ ʠʥʜʠʚʠʜʫʫʤ, ʥʠ ʜʘʞʝ ʚʠʜʦʚʘʷ ʧʦʧʫʣʷʮʠʷ ʥʝ ʤʦʛʫʪ ʞʠʪʴ ʠ ʵʚʦ-

ʣʶʮʠʦʥʠʨʦʚʘʪʴ ʚʥʝ ʵʢʦʩʠʩʪʝʤʳ (ʉʪʘʨʦʙʦʛʘʪʦʚ, 1992). ʃʠʰʴ ʮʝʥʦʟ ʦʙʣʘʜʘʝʪ 

ʧʦʣʥʦʪʦʡ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʠʩʪʠʥʥʦʡ ʫʩʪʦʡʯʠʚʦ-

ʩʪʴʶ, ʪ.ʝ. ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʩʦʭʨʘʥʝʥʠʶ ʩʚʦʠʭ ʦʩʥʦʚʥʳʭ ʯʝʨʪ ʠ ʧʨʦʛʨʝʩʩʠʚʥʦʤʫ 

ʨʘʟʚʠʪʠʶ.  

ʋʩʪʦʡʯʠʚʦʩʪʴ ʙʠʦʩʠʩʪʝʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʩʪʨʫʢʪʫʨʳ, ʧʘʨʘʤʝʪ-

ʨʦʚ ʩʦʩʪʦʷʥʠʷ ʠ, ʛʣʘʚʥʦʝ, ʪʝʯʝʥʠʷ ʧʨʦʮʝʩʩʘ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚʝʱʝʩʪʚʘ ʠ ʵʥʝʨʛʠʠ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʦʩʦʙʝʡ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʜʠʥʘʤʠʢʫ ʯʠʩʣʝʥʥʦ-

ʩʪʠ ʧʦʧʫʣʷʮʠʡ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʩʫʢʮʝʩʩʠʠ ʠ ʵʚʦʣʶʮʠʶ. ʉʪʨʘʪʝʛʠʷ ʨʘʮʠʦʥʘʣʴʥʦ-

ʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʠʦʩʬʝʨʳ ʜʦʣʞʥʘ ʙʳʪʴ 

ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʪʝʯʝʥʠʷ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ. ɼʣʷ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʛʣʫʙʦʢʦ ʧʦʟʥʘʪʴ ʝʛʦ ʠ ʫʤʝʪʴ çʚʧʠʩʘʪʴʩʷè ʚ ʪʫ ʠʣʠ 

ʠʥʫʶ ʩʠʩʪʝʤʫ, ʥʝ ʥʘʨʫʰʘʷ ʝʝ ʦʙʱʝʡ ʛʘʨʤʦʥʠʠ. 

ʉʪʝʧʝʥʴ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʠʦʩʠʩʪʝʤ ʟʘʚʠʩʠʪ ʦʪ ʩʧʦʩʦʙʥʦʩʪʠ ʠʭ ʢ ʘʜʘʧʪʘʮʠʷʤ, 

ʩʫʱʥʦʩʪʴ ʢʦʪʦʨʳʭ ʩʦʩʪʦʠʪ ʚ ʜʦʩʪʠʞʝʥʠʠ ʥʘʠʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʛʦ ʩʦʩʪʦʷ-

ʥʠʷ ʚ ʠʟʤʝʥʷʶʱʝʡʩʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ (ʈʦʟʝʥ, 1969), ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
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ʩʘʤʦʨʝʛʫʣʷʮʠʠ, ʜʝʡʩʪʚʫʶʱʝʡ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʘ ʦʙʨʘʪʥʳʭ ʩʚʷʟʝʡ (ʇʝʪʨʫ-

ʰʝʥʢʦ, 1967), ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʷ ʩʚʦʝʦʙʨʘʟʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʘʤʷʪʠ - ʛʝʥʝʪʠʯʝ-

ʩʢʦʛʦ ʢʦʜʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʩʦʭʨʘʥʷʪʴ ʧʦʣʝʟʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʫʪʷʭ ʚʳʭʦʜʘ ʠʟ 

ʢʨʠʟʠʩʥʳʭ ʩʠʪʫʘʮʠʡ, ʚʩʪʨʝʯʘʚʰʠʭʩʷ ʨʘʥʝʝ (ʌʘʪʦʨʦʚ, 1988). ʕʪʠ ʩʚʦʡʩʪʚʘ ʙʠʦ-

ʩʠʩʪʝʤ ʧʦʟʚʦʣʷʶʪ ʠʤ ʘʜʝʢʚʘʪʥʦ ʠ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʣʶʙʳʝ ʜʝʩʪʨʫʢ-

ʪʠʚʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ, ʫʜʝʨʞʠʚʘʷ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʚʦʝʛʦ 

ʩʦʩʪʦʷʥʠʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʠʩʫʱʠʭ ʠʤ ʛʨʘʥʠʮʘʭ (ʊʘʥʩʢʠʡ, 1975; ʃʝʚʠʯ, 1976; 

ʌʝʜʦʨʦʚ, ʃʝʚʠʯ, 1978; ʌʝʜʦʨʦʚ, ʉʘʭʘʨʦʚ, ʃʝʚʠʯ, 1982). ʉʪʦʠʪ ʦʜʥʦʡ ʠʟ ʚʠʜʦ-

ʚʳʭ ʧʦʧʫʣʷʮʠʡ, ʚʭʦʜʷʱʠʭ ʚ ʵʢʦʩʠʩʪʝʤʫ, ʧʦʧʘʩʪʴ ʚ ʠʥʳʝ ʫʩʣʦʚʠʷ, ʯʝʤ ʦʥʘ ʜʦ 

ʵʪʦʛʦ ʥʘʭʦʜʠʣʘʩʴ, ʢʘʢ ʦʥʘ ʪʫʪ ʞʝ, ʩʦʛʣʘʩʥʦ ʧʨʠʥʮʠʧʫ ʃʝ ʐʘʪʝʣʴʝ, ʩʪʨʝʤʠʪʴʩʷ 

ʧʝʨʝʡʪʠ ʚ ʥʦʚʦʝ ʫʩʪʦʡʯʠʚʦʝ ʩʦʩʪʦʷʥʠʝ, ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʳʟʳʚʘʝʪ ʧʝʨʝ-

ʩʪʨʦʡʢʫ ʚʩʝʡ ʵʢʦʩʠʩʪʝʤʳ, ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʠʤʝʶʱʠʭʩʷ ʨʝ-

ʩʫʨʩʦʚ.  ʇʨʠʤʝʨʦʤ ʵʪʦʛʦ ʷʚʣʷʶʪʩʷ ʧʦʡʤʝʥʥʳʝ ʣʝʩʘ, ʦʙʣʘʜʘʶʱʠʝ ʦʯʝʥʴ ʩʣʦʞ-

ʥʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʠ ʪʨʝʙʫʶʱʠʝ ʥʝʦʨʜʠʥʘʨʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʚʝʜʝ-

ʥʠʶ ʭʦʟʷʡʩʪʚʘ ʚ ʥʠʭ (ɼʝʤʘʢʦʚ ʠ ʜʨ., 1991, 1992). 

ʕʢʦʩʠʩʪʝʤʘ, ʦʜʥʘʢʦ, ʧʝʨʝʥʦʩʠʪ ʦʪʢʣʦʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʦʪ 

ʠʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʚʰʝʡʩʷ ʥʦʨʤʳ, ʚ ʢʦʪʦʨʦʡ ʦʥʘ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ, ʣʠʰʴ ʚ ʩʧʝ-

ʮʠʬʠʯʝʩʢʠʭ ʜʣʷ ʩʝʙʷ ʧʨʝʜʝʣʘʭ, ʧʦʩʢʦʣʴʢʫ ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʝʝ ʙʠʦ-

ʢʦʤʧʦʥʝʥʪʦʚ ʥʝ ʙʝʟʛʨʘʥʠʯʥʳ. ɿʘ ʵʪʠʤʠ ʧʨʝʜʝʣʘʤʠ ʥʘʩʪʫʧʘʝʪ ʧʦʪʝʨʷ ʫʩʪʦʡʯʠʚʦ-

ʩʪʠ ʵʢʦʩʠʩʪʝʤʳ ʠ ʝʝ ʨʘʟʨʫʰʝʥʠʝ. ʏʝʤ ʚʳʰʝ ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʙʠʦ-

ʢʦʤʧʦʥʝʥʪʦʚ ʵʢʦʩʠʩʪʝʤʳ, ʪʝʤ ʰʠʨʝ ʦʙʣʘʩʪʴ ʝʝ ʵʢʦʫʩʪʦʡʯʠʚʦʩʪʠ. ʗʨʢʠʤ ʧʨʠʤʝ-

ʨʦʤ ʘʜʘʧʪʠʨʦʚʘʥʥʦʩʪʠ ʦʨʛʘʥʠʟʤʦʚ ʠʤʝʥʥʦ ʢ ʠʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʚʰʠʤʩʷ, ʘ ʥʝ 

ʠʥʳʤ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ, ʦʮʝʥʠʚʘʝʤʳʤ ʢʘʢ ʧʦ ʩʨʝʜʥʝʤʫ ʟʥʘʯʝʥʠʶ ʝʝ ʧʘʨʘʤʝʪʨʦʚ, 

ʪʘʢ ʠ ʧʦ ʩʪʝʧʝʥʠ ʠʭ ʠʟʤʝʥʯʠʚʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʚʷʟ ʤʝʣʢʦʣʠʩʪʥʳʡ, ʢʦʪʦʨʳʡ ʥʘʠʙʦ-

ʣʝʝ ʜʦʣʛʦʚʝʯʝʥ ʚ ʞʝʩʪʢʠʭ ʫʩʣʦʚʠʷʭ ʩʨʝʜʳ, ʜʦʞʠʚʘʷ ʚ ʧʫʩʪʳʥʝ ɻʦʙʠ ʜʦ 350 ʣʝʪ 

(ʃʠʥʜʝʤʘʥ, 1981). ɺ ʫʩʣʦʚʠʷʭ ʞʝ ʣʝʩʦʩʪʝʧʥʦʡ ʠ ʣʝʩʥʦʡ ʟʦʥ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʙʦ-

ʣʝʝ ʤʷʛʢʠʤ  ʢʣʠʤʘʪʦʤ, ʦʥ ʙʳʩʪʨʦ ʦʪʤʠʨʘʝʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʠʣʴʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ 

ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʙʦʣʝʟʥʷʤʠ ʠ ʥʘʩʝʢʦʤʳʤʠ-ʢʩʠʣʦʙʠʦʥʪʘʤʠ (ʃʠʥʜʝʤʘʥ, 1993). 

ʇʨʠʤʝʨʦʤ ʜʘʥʥʦʛʦ ʬʝʥʦʤʝʥʘ ʷʚʣʷʶʪʩʷ ʪʘʢʞʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʫʣʴʪʫʨʳ ʜʨʝ-

ʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ. ɼʘʥʥʳʝ ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʙʣʶʜʝʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʡ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʦʙʣʘʜʘʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʤʝʩʪʥʳʝ ʵʢʦʪʠʧʳ 

ʚʠʜʦʚ. ʅʘʠʤʝʥʴʰʝʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʦʙʣʘʜʘʶʪ ʥʘʩʘʞʜʝʥʠʷ, 

ʚʳʨʘʱʝʥʥʳʝ ʠʟ ʩʝʤʷʥ ʧʦʧʫʣʷʮʠʡ ʨʘʩʪʝʥʠʡ, ʨʘʟʚʠʚʘʚʰʠʭʩʷ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ (ʩʝʚʝʨʥʳʝ ʠ ʶʞʥʳʝ ʛʨʘʥʠʮʳ ʘʨʝʘʣʘ, ʚʳʩʦʢʦʛʦʨʴʝ). ʊʘʢ, ʛʦʨʥʳʝ ʵʢʦ-

ʪʠʧʳ ʣʠʩʪʚʝʥʥʠʮ ʉʫʢʘʯʝʚʘ ʠ ʩʠʙʠʨʩʢʦʡ ʩ ʚʳʩʦʪ 700...800 ʤ ʨʘʩʪʫʪ ʚ ʫʩʣʦʚʠʷʭ 

ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘʤʝʜʣʝʥʥʦ ʠ ʩ ʧʦʚʳʰʝʥʥʳʤ ʦʪʧʘʜʦʤ, ʘ ʩ ʚʳʩʦʪ 1200 ... 

1600 ʤ - ʫʞʝ ʩ ʧʝʨʚʳʭ ʣʝʪ ʞʠʟʥʠ ʩʠʣʴʥʦ ʦʪʩʪʘʶʪ ʚ ʨʦʩʪʝ ʠ ʢ 10 ʛʦʜʘʤ ʧʦʣʥʦ-

ʩʪʴʶ ʧʦʛʠʙʘʶʪ (ʇʠʩʘʨʝʥʢʦ, ʈʝʜʴʢʦ, ʄʝʨʟʣʝʥʢʦ, 1992). 

ʆʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʩʦʭʨʘʥʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʦʩʪʘʪʦʯʥʦ ʤʝʜʣʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʩʨʝʜʳ: 

ʚʨʝʤʷ ʠʟʤʝʥʝʥʠʷ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ ʜʦʣʞʥʦ ʙʳʪʴ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ 

ʨʝʣʘʢʩʘʮʠʠ ʩʠʩʪʝʤʳ, ʪ.ʝ. ʚʨʝʤʝʥʠ, ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ ʝʡ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʨʘʚʥʦʚʝʩʠʷ ʧʦʩʣʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʚʦʟʤʫʱʝʥʠʷ (ʇʫʟʘʯʝʥʢʦ, 1986). ʇʨʠ ʵʪʦʤ ʚʨʝ-
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ʤʷ ʨʝʣʘʢʩʘʮʠʠ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʜʦʣʞʥʦ ʙʳʪʴ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ ʚʨʝʤʝʥʠ 

ʨʝʣʘʢʩʘʮʠʠ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ.  ʗʨʢʠʤ ʧʨʠʤʝʨʦʤ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʦʨʛʘʥʠʟʤʦʚ ʢ 

ʩʠʣʴʥʳʤ, ʥʦ ʜʦʚʦʣʴʥʦ ʤʝʜʣʝʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʡ ʩʨʝʜʳ 

ʦʙʠʪʘʥʠʷ ʷʚʣʷʝʪʩʷ ʙʦʥʩʘʡ - ʷʧʦʥʩʢʦʝ ʠʩʢʫʩʩʪʚʦ ʚʳʨʘʱʠʚʘʥʠʷ ʢʘʨʣʠʢʦʚʳʭ ʜʝʨʝ-

ʚʴʝʚ, ʩʦʭʨʘʥʷʶʱʠʭ ʩʚʦʶ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʜʦ ʧʨʝʢʣʦʥʥʦʛʦ ʚʦʟʨʘʩʪʘ. ɽʩʣʠ ʞʝ 

ʠʟʤʝʥʝʥʠʷ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ ʚʦ ʚʨʝʤʝʥʠ ʩʦʠʟʤʝʨʠʤʳ ʩʦ ʚʨʝʤʝʥʝʤ ʨʝʣʘʢʩʘʮʠʠ 

ʩʠʩʪʝʤʳ, ʪʦ ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʥʝʡ ʧʨʦʮʝʩʩʳ ʙʫʜʫʪ ʥʝʨʘʚʥʦʚʝʩʥʳʤʠ: ʩʠʩʪʝʤʘ 

ʙʳʩʪʨʦ, ʘ ʛʣʘʚʥʦʝ ʥʝʦʙʨʘʪʠʤʦ, ʠʟʤʝʥʷʝʪ ʩʚʦʝ ʩʦʩʪʦʷʥʠʝ. ʊʘʢ, ʧʦʞʘʨʳ, ʚʝʪʨʦʚʘ-

ʣʳ ʠ ʤʘʩʩʦʚʳʝ ʨʘʟʤʥʦʞʝʥʠʷ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʷʚʣʷʶʪʩʷ ʧʨʠʤʝʨʘʤʠ 

ʥʝʩʦʠʟʤʝʨʠʤʦʩʪʠ ʩʢʦʨʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʩʢʦʨʦʩʪʠ ʨʝʣʘʢʩʘʮʠʠ ʣʝʩʥʳʭ ʵʢʦʩʠ-

ʩʪʝʤ. 

ɺʩʝ ʧʨʠʨʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʩʦʩʪʦʷʪ, ʧʦ ʩʫʪʠ ʜʝʣʘ, ʠʟ ʥʝʫʩʪʦʡʯʠʚʳʭ ʵʣʝʤʝʥ-

ʪʦʚ, ʦʜʥʘʢʦ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʦʜʥʦʛʦ ʠʟ ʥʠʭ ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ ʯʝʨʝʟ ʦʙʨʘʪʥʳʝ ʩʚʷ-

ʟʠ ʠʟʤʝʥʝʥʠʝʤ ʧʦʚʝʜʝʥʠʷ ʜʨʫʛʠʭ. ʇʨʠ ʵʪʦʤ ʧʦʚʝʜʝʥʠʝ ʠʝʨʘʨʭʠʯʝʩʢʠ ʚʳʰʝ ʨʘʩ-

ʧʦʣʦʞʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʣʠ ʠʭ ʙʣʦʢʦʚ (ʧʦʜʩʠʩʪʝʤ) ʦʧʨʝʜʝʣʷʝʪ ʧʦʚʝʜʝʥʠʝ ʙʦʣʝʝ 

ʥʠʟʢʠʭ ʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʥʝʰʥʠʤʠ ʬʘʢʪʦʨʘʤʠ. ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ 

ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ, ʚʳʨʘʞʘʶʱʠʡʩʷ ʚ ʩʣʘʙʦʩʪʠ ʦʙʨʘʪʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ 

ʵʣʝʤʝʥʪʘʤʠ ʠ ʢʦʥʪʨʦʣʷ ʟʘ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʫʧʨʘʚʣʷʶʱʝʛʦ ʮʝʥʪʨʘ, ʫʧʨʦʱʘʝʪ ʩʦ 

ʚʨʝʤʝʥʝʤ ʝʝ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʠ ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʵʚʦʣʶʮʠʠ. ʕʪʦ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʦʨʝʤʦʡ ʅʝʡʤʘʥʘ, ʚʝʜʝʪ ʢ ʩʪʘʛʥʘ-

ʮʠʠ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ (ɻʫʪʥʝʨ, 1988), ʩʥʠʞʝʥʠʶ ʝʝ ʫʩʪʦʡʯʠʚʦʩʪʠ  ʠ, ʚ ʢʦʥʝʯ-

ʥʦʤ ʩʯʝʪʝ, ʢ ʜʝʛʨʘʜʘʮʠʠ ʠ ʨʘʩʧʘʜʫ. 

ɺʩʝ ʠʟʣʦʞʝʥʥʦʝ ʧʦʟʚʦʣʷʝʪ ʜʘʪʴ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ. ʕʢʦʣʦʛʠʯʝʩʢʘʷ 

ʫʩʪʦʡʯʠʚʦʩʪʴ - ʵʪʦ ʩʚʦʡʩʪʚʦ ʚʳʩʦʢʦʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʧʦʜʜʝʨʞʘʥʠʷ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʨʘʤʢʘʭ ʟʥʘʯʝʥʠʡ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʚʦʝʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʥʝ-

ʫʩʪʦʡʯʠʚʦʡ ʩʨʝʜʝ, ʜʦʩʪʠʛʘʝʤʦʝ ʧʫʪʝʤ ʵʬʬʝʢʪʠʚʥʦʛʦ ʛʘʰʝʥʠʷ ʚʥʝʰʥʝʛʦ ʚʦʟ-

ʤʫɦ ʘʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʮʝʧʷʭ ʟʘ ʩʯʝʪ ʨʘʟʣʠʯʥʳʭ ʘʜʘʧʪʘʮʠʡ ʠ 

ʥʘʣʠʯʠʷ ʦʙʨʘʪʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʚʩʝʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʚʳʨʘʙʦʪʘʥʥʦʝ ʚ ʧʨʦʮʝʩʩʝ 

ʜʣʠʪʝʣʴʥʦʡ ʵʚʦʣʶʮʠʠ ʞʠʚʦʡ ʤʘʪʝʨʠʠ ʠ ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʫʩʧʝʰʥʦʝ ʝʝ ʧʨʦʜʦʣ-

ʞʝʥʠʝ. ʇʦʥʷʪʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʧʨʘʢʪʠʯʝʩʢʠ ʪʦʞʜʝʩʪʚʝʥ-

ʥʦ ʧʦʥʷʪʠʶ ʠʭ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ. 

ʈʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʵʢʦʩʠʩʪʝʤ ʠ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʝʶ 

ʥʘ ʦʩʥʦʚʝ ʪʦʣʴʢʦ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʘʩʩʫʞʜʝʥʠʡ ʠ ʨʘʩʯʝʪʦʚ, ʙʘʟʠʨʫʶʱʠʭʩʷ ʥʘ ʟʘ-

ʢʦʥʘʭ ʤʘʪʝʤʘʪʠʢʠ, ʬʠʟʠʢʠ, ʭʠʤʠʠ, ʵʢʦʣʦʛʠʠ ʠ ʦʙʱʝʡ ʪʝʦʨʠʠ ʩʠʩʪʝʤ, ʥʝʚʦʟʤʦʞ-

ʥʦ. ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʪʦʯʥʳʭ ʤʦʜʝʣʝʡ, ʘʜʝʢʚʘʪʥʦ ʦʧʠʩʳʚʘʶʱʠʭ ʨʝʘʣʴʥʳʝ ʧʨʠ-

ʨʦʜʥʳʝ ʧʨʦʮʝʩʩʳ, ʥʫʞʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʭ ʚʦ ʤʥʦʛʠʭ ʩʣʫ-

ʯʘʷʭ ʷʚʥʦ ʥʝ ʭʚʘʪʘʝʪ, ʭʦʪʷ ʥʘʫʯʥʘʷ ʣʠʪʝʨʘʪʫʨʘ ʧʦ ʙʠʦʣʦʛʠʠ, ʵʢʦʣʦʛʠʠ ʠ ʣʝʩʦʚʝ-

ʜʝʥʠʶ ʷʚʥʦ ʧʝʨʝʛʨʫʞʝʥʘ ʤʘʪʝʨʠʘʣʘʤʠ ʧʦʣʝʚʳʭ ʥʘʙʣʶʜʝʥʠʡ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ 

ʙʦʣʴʰʠʥʩʪʚʦ ʩʪʘʪʝʡ ʧʦʩʚʷʱʝʥʦ ʦʧʠʩʘʥʠʶ ʠ ʘʥʘʣʠʟʫ ʯʘʩʪʥʳʭ ʚʦʧʨʦʩʦʚ, ʢʦʪʦ-

ʨʳʝ ʙʳʚʘʝʪ ʪʨʫʜʥʦ, ʘ ʯʘʩʪʦ ʥʝʚʦʟʤʦʞʥʦ, ʦʙʲʝʜʠʥʠʪʴ ʦʙʱʝʡ ʥʠʪʴʶ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʦʙʱʝʡ ʪʝʦʨʠʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʵʢʦʩʠʩʪʝʤ. ʉʦʚʨʝʤʝʥʥʘʷ ʙʠʦ-

ʣʦʛʠʷ ʠ ʵʢʦʣʦʛʠʷ, ʧʦ ʚʳʨʘʞʝʥʠʶ ʉ.ɺ. ʄʝʡʝʥʘ (1990), ʧʦʨʘʞʘʝʪ ʩʚʦʝʡ ʙʝʟʳʜʝʡ-

ʥʦʩʪʴʶ. ʇʨʦʠʩʭʦʜʠʪ ʥʝʦʩʦʟʥʘʥʥʦʝ ʠ ʥʠʢʝʤ ʥʝ ʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʩʚʦʝʦʙʨʘʟʥʦʝ 
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çʢʦʣʣʝʢʮʠʦʥʠʨʦʚʘʥʠʝ ʤʘʨʦʢè. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʜʘʥʥʳʭ ʟʘʩʘʩʳʚʘʝʪʩʷ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʡ ʪʨʷʩʠʥʦʡ ʠ ʥʠʢʦʛʜʘ ʫʞʝ ʥʝ ʚʩʧʣʳʚʘʝʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ. ɹʝʩʯʠʩʣʝʥʥʳʝ 

ʧʫʙʣʠʢʘʮʠʠ ʣʘʚʠʥʦʦʙʨʘʟʥʦ ʨʘʩʪʫʪ, ʘ ʩʫʪʴ ʚʦʧʨʦʩʘ ʦʩʪʘʝʪʩʷ ʚʩʝ ʪʦʡ ʞʝ: ʣʠʙʦ ʥʝ 

ʨʝʰʝʥʥʦʡ, ʣʠʙʦ, ʥʘʦʙʦʨʦʪ, ʜʘʚʥʦ ʠʟʫʯʝʥʥʦʡ ʠ ʩʣʝʛʢʘ ʚʠʜʦʠʟʤʝʥʝʥʥʦʡ. ʇʦʵʪʦ-

ʤʫ, ʢʘʢ ʩʧʨʘʚʝʜʣʠʚʦ ʦʪʤʝʯʘʝʪ ɺ.ɸ. ɸʣʝʢʩʝʝʚ (1989), ʥʝʦʙʭʦʜʠʤʦ ʩʥʘʯʘʣʘ ʜʦʩ-

ʢʦʥʘʣʴʥʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʪʝʦʨʠʶ ʚʦʧʨʦʩʘ, ʚʳʜʚʠʛʘʪʴ ʛʠʧʦʪʝʟʳ ʠ ʣʠʰʴ ʧʦʩʣʝ 

ʵʪʦʛʦ ʧʨʦʚʝʨʷʪʴ ʠʭ ʧʨʘʢʪʠʯʝʩʢʠ. ʊʚʦʨʯʝʩʢʠʡ ʧʦʠʩʢ, ʧʨʠ ʵʪʦʤ, ʜʦʣʞʝʥ ʠʜʪʠ ʧʦ 

ʩʣʝʜʫʶʱʝʡ ʦʙʱʝʡ ʩʭʝʤʝ: ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʦʥʮʝʧʮʠʡ ­ ʚʳʜʚʠʞʝʥʠʝ ʥʦ-

ʚʦʡ ʛʠʧʦʪʝʟʳ ­  ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ­ ʚɻʨʠʩʪʠʯʝʩʢʘʷ ʠ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʘʷ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ­ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʧʨʦʚʝʨʢʘ ­ ʦʢʦʥʯʘʪʝʣʴʥʘʷ ʤʦʜʝʣʴ 

ʠʣʠ ʚʳʜʚʠʞʝʥʠʝ ʥʦʚʦʡ ʛʠʧʦʪʝʟʳ. ʏʘʱʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʠʜʫʪ ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚ-

ʣʝʥʠʠ - ʦʪ ʦʧʳʪʥʳʭ ʜʘʥʥʳʭ ʢ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʦʙʦʙʱʝʥʠʷʤ. ʇʨʠʢʣʘʜʥʘʷ ʥʘʫʢʘ, 

ʦʩʦʙʝʥʥʦ ʣʝʩʦʚʦʜʩʪʚʝʥʥʘʷ, ʧʣʝʪʝʪʩʷ ʩʣʝʜʦʤ ʟʘ ʧʨʘʢʪʠʢʦʡ, ʠʜʝʪ ʫ ʥʝʝ ʥʘ ʧʦʚʦʜʫ, 

ʫʜʦʚʣʝʪʚʦʨʷʷ ʟʘʧʨʦʩʳ ʚʯʝʨʘʰʥʝʛʦ ʜʥʷ, ʘ ʥʝ ʫʢʘʟʳʚʘʷ ʝʡ ʧʫʪʴ ʠ ʥʝ ʦʩʚʝʱʘʷ ʜʦ-

ʨʦʛʫ ʥʦʚʳʤʠ ʠʜʝʷʤʠ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚʦ ʤʥʦʛʦʤ ʦʪʪʦʛʦ, ʯʪʦ ʙʠʦʣʦʛʠ ʠ ʵʢʦʣʦʛʠ, 

ʚ ʦʩʥʦʚʥʦʡ ʩʚʦʝʡ ʤʘʩʩʝ, ʥʝ ʫʤʝʶʪ ʤʳʩʣʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠ, ʦʧʠʨʘʷʩʴ ʥʘ ʦʙʱʠʝ 

ʟʘʢʦʥʳ ʠ ʧʨʠʥʮʠʧʳ (ʈʝʡʤʝʨʩ, 1994). ʆʪʩʶʜʘ ʪʨʫʜʥʦ ʧʨʝʦʜʦʣʠʤʘʷ ʨʦʙʦʩʪʴ ʚ 

ʩʫʞʜʝʥʠʷʭ ʠ ʟʘʚʝʜʦʤʘʷ ʠʭ ʥʝʧʦʣʥʦʪʘ. çɺ ʥʘʫʢʝ ʜʦʣʞʥʦ ʠʩʢʘʪʴ ʠʜʝʠ. ʅʝʪ ʠʜʝʡ, ʥʝʪ 

ʠ ʥʘʫʢʠ! ɿʥʘʥʠʝ ʬʘʢʪʦʚ ʪʦʣʴʢʦ ʧʦʪʦʤʫ ʠ ʜʨʘʛʦʮʝʥʥʦ, ʯʪʦ ʚ ʬʘʢʪʘʭ ʩʢʨʳʚʘʶʪʩʷ 

ʠʜʝʠ; ʬʘʢʪʳ ʙʝʟ ʠʜʝʡ - ʩʦʨ ʜʣʷ ʛʦʣʦʚʳ ʠ ʧʘʤʷʪʠè (ɺ.ɻ. ɹʝʣʠʥʩʢʠʡ). çɽʩʣʠ ʚ ʛʦʣʦ-

ʚʝ ʥʝʪ ʠʜʝʡ, ʪʦ ʥʝ ʫʚʠʜʠʰʴ ʠ ʬʘʢʪʦʚè (ʀ.ʇ. ʇʘʚʣʦʚ). çɺʩʷʢʘʷ ʧʣʦʜʦʪʚʦʨʥʘʷ ʛʠ-

ʧʦʪʝʟʘ ʢʣʘʜʝʪ ʥʘʯʘʣʦ ʫʜʠʚʠʪʝʣʴʥʦʤʫ ʠʟʚʝʨʞʝʥʠʶ ʧʦʪʦʢʘ ʥʝʧʨʝʜʚʠʜʝʥʥʳʭ ʦʪ-

ʢʨʳʪʠʡè (ʃ. ɹʨʠʣʣʶʵʥ).  

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʪʢʘ-

ʟʘʪʴʩʷ ʦʪ ʨʝʰʝʥʠʷ ʯʘʩʪʥʳʭ ʚʦʧʨʦʩʦʚ ʠ ʧʝʨʝʡʪʠ ʢ ʢʦʤʧʣʝʢʩʥʦʤʫ ʠʟʫʯʝʥʠʶ ʧʦ-

ʚʝʜʝʥʠʷ ʨʝʘʣʴʥʳʭ ʙʠʦʩʠʩʪʝʤ, ʢʘʢ ʮʝʣʦʩʪʥʳʭ ʦʙʲʝʢʪʦʚ, ʚ ʨʘʟʣʠʯʥʳʭ ʵʢʦʣʦʛʠʯʝ-

ʩʢʠʭ ʩʠʪʫʘʮʠʷʭ. ʅʝʦʙʭʦʜʠʤʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʦʟʥʘʪʴ ʟʥʘʯʝʥʠʝ ʠ ʦʮʝʥʠʪʴ ʨʦʣʴ 

ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʵʢʦʩʠʩʪʝʤʳ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʥʦʨʤʘʣʴʥʦʛʦ, ʪ.ʝ. ʫʩʪʦʡʯʠʚʦʛʦ ʝʝ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʦʧʠʩʘʪʴ ʪʨʘʝʢʪʦʨʠʠ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʨʝʤʝʥʠ ʧʘʨʘʤʝʪʨʦʚ ʠʭ 

ʩʦʩʪʦʷʥʠʷ ʠ ʦʧʨʝʜʝʣʠʪʴ ʛʨʘʥʠʮʳ ʝʩʪʝʩʪʚʝʥʥʳʭ ʬʣʫʢʪʫʘʮʠʡ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʢʦʣʝʙʘʥʠʡ ʫʩʣʦʚʠʡ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʥʝ ʧʨʠʚʦʜʷʱʠʭ ʢ ʩʝʨʴʝʟʥʳʤ  ʥʘʨʫʰʝʥʠʷʤ 

ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʮʝʥʦʟʦʚ. ʇʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ ʨʘʟʣʠʯ-

ʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟʘ ʧʦʩʣʝʜʩʪʚʠʡ ʧʨʠʨʦʜʥʳʭ ʢʘʪʘʢʣʠʟʤʦʚ ʠ ʘʥ-

ʪʨʦʧʦʛʝʥʥʦ ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʢʘʪʘʩʪʨʦʬ, ʥʫʞʥʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʪʴ ʦʪʢʣʠʢ 

ʙʠʦʢʦʤʧʦʥʝʥʪʦʚ ʥʘ ʚʥʝʰʥʝʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʧʦʩʢʦʣʴʢʫ ʤʝʨʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʵʢʦʩʠ-

ʩʪʝʤʳ ʩʚʦʜʠʪʩʷ, ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ, ʢ ʩʦʦʪʥʦʰʝʥʠʶ ʚʝʣʠʯʠʥʳ ʦʪʢʣʠʢʘ ʢ ʚʝʣʠʯʠʥʝ 

ʚʦʟʜʝʡʩʪʚʠʷ (ʃʝʚʠʯ, 1976; ʌʝʜʦʨʦʚ, ʃʝʚʠʯ, 1978): ʩʨʘʚʥʝʥʠʝ ʨʘʟʤʝʨʦʚ ʩʣʝʜ-

ʩʪʚʠʡ ʩ ʨʘʟʤʝʨʘʤʠ ʚʳʟʚʘʚʰʠʭ ʠʭ ʧʨʠʯʠʥ ʧʦʟʚʦʣʷʝʪ ʩʫʜʠʪʴ ʦ ʩʪʝʧʝʥʠ ʫʩʪʦʡʯʠ-

ʚʦʩʪʠ ʩʠʩʪʝʤʳ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʬʘʢʪʦʨʘ ʩʨʝʜʳ. 

ɺʘʞʥʳʤ ʤʦʤʝʥʪʦʤ ʚ ʤʝʪʦʜʦʣʦʛʠʠ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʵʢʦʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ 

ʚʳʙʦʨ ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʤʘʩʰʪʘʙʘ, ʦʪʣʠʯʘʶʱʝʛʦʩʷ ʚ ʙʠʦʣʦʛʠʯʝ-

ʩʢʠʭ ʩʠʩʪʝʤʘʭ ʦʪ ʦʙʳʯʥʦʛʦ, ʧʦʩʢʦʣʴʢʫ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʚʨʝʤʷ ʚ ʥʠʭ ʠʤʝʶʪ ʩʦ-

ʚʩʝʤ ʠʥʦʝ ʠʟʤʝʨʝʥʠʝ, ʯʝʤ ʚ ʥʝʞʠʚʦʡ ʧʨʠʨʦʜʝ (ɺʝʨʥʘʜʩʢʠʡ, 1975). ʗʩʥʦ, ʯʪʦ 
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ʞʠʟʥʴ ʣʶʙʦʛʦ ʙʠʦʵʣʝʤʝʥʪʘ ʮʝʥʦʟʘ, ʪ.ʝ. ʝʛʦ ʫʩʪʦʡʯʠʚʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ, ʦʛʨʘʥʠ-

ʯʝʥʘ ʚ ʥʦʨʤʝ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʚʨʝʤʝʥʥʳʤʠ ʨʘʤʢʘʤʠ - ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʜʥʝʡ (ʜʣʷ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ), ʜʦ ʩʦʪʝʥ ʣʝʪ (ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʨʘʩʪʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʜʨʝʚʝʩ-

ʥʳʭ). ʉʪʝʧʝʥʴ ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʚʦ ʚʨʝʤʝʥʠ ʚʦ ʤʥʦʛʦʤ 

ʦʧʨʝʜʝʣʷʶʪ ʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʨʘʟʤʝʨʳ (ʦʪ ʤʠʣʣʠʩʝʢʫʥʜ ʜʣʷ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʯʘʩʪʠʮ, ʜʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ ʜʣʷ ɺʩʝʣʝʥʥʦʡ), ʪ.ʢ. ʚ ʧʨʠʨʦʜʝ ʩʫʱʝʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯ-

ʥʦ ʯʝʪʢʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʭʘʨʘʢʪʝʨʥʳʤ ʚʨʝʤʝʥʝʤ ʠ ʭʘʨʘʢʪʝʨʥʳʤ 

ʨʘʟʤʝʨʦʤ ʤʘʪʝʨʠʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʟʘ-

ʢʦʥʦʤ ʤʠʨʦʟʜʘʥʠʷ. ɺʨʝʤʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʣʦʢʘʣʴʥʳʭ ʵʢʦʩʠʩʪʝʤ 

ʤʥʦʛʦ ʤʝʥʴʰʝ, ʯʝʤ ʦʙʱʝʡ ʵʢʦʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʣʘʥʜʰʘʬʪʘ, ʨʝʛʠʦʥʘ, 

ʧʨʠʨʦʜʥʦʡ ʟʦʥʳ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʞʝ ʙʠʦʩʬʝʨʳ, ʢʘʢ ʥʝʢʦʡ ʩʫʧʝʨʵʢʦʩʠʩʪʝʤʳ, ʧʝ-

ʨʝʞʠʚʰʝʡ ʟʘ ʚʩʶ ʩʚʦʶ ʠʩʪʦʨʠʶ, ʥʘʩʯʠʪʳʚʘʶʱʫʶ ʙʦʣʝʝ 3,5 ʤʣʨʜ. ʣʝʪ (ʐʠʤʘʥ-

ʩʢʠʡ, 1987),  ʤʥʦʞʝʩʪʚʦ ʩʠʣʴʥʳʭ ʧʦʪʨʷʩʝʥʠʡ, ʷʚʣʷʝʪʩʷ ʭʦʪʷ ʠ ʦʯʝʥʴ ʚʳʩʦʢʦʡ 

(ʢʦʣʠʯʝʩʪʚʦ ʞʠʚʦʛʦ ʚʝʱʝʩʪʚʘ ʙʠʦʩʬʝʨʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʛʝʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʧʝʨʠʦʜʘ, ʢʘʢ ʧʦʢʘʟʘʣ ɺ.ʀ.ɺʝʨʥʘʜʩʢʠʡ (1978), ʝʩʪʴ ʚʝʣʠʯʠʥʘ ʧʦʩʪʦʷʥ-

ʥʘʷ; ʢʦʥʩʪʘʥʪʥʦʩʪʴ, ʧʦ ʅ.ʌ. ʈʝʡʤʝʨʩʫ (1994), ʭʘʨʘʢʪʝʨʥʘ ʠ ʜʣʷ ʯʠʩʣʘ ʚʠʜʦʚ), 

ʩʧʦʩʦʙʥʦʡ ʫʩʧʝʰʥʦ ʩʧʨʘʚʠʪʴʩʷ ʩ ʣʶʙʳʤ ʤʳʩʣʠʤʳʤ ʜʝʩʪʨʫʢʪʠʚʥʳʤ ʚʦʟʜʝʡ-

ʩʪʚʠʝʤ (ʥʝ ʩʯʠʪʘʷ ʢʦʥʝʯʥʦ ʢʘʪʘʩʪʨʦʬ ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʘʩʰʪʘʙʘ), ʥʦ ʚʩʝ ʞʝ ʥʝ 

ʙʝʩʢʦʥʝʯʥʦʡ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʧʨʦʩ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʵʢʦʩʠʩʪʝʤ ʜʦʣʞʝʥ ʦʙʷʟʘʪʝʣʴʥʦ 

ʩʚʦʜʠʪʴʩʷ ʢ ʚʳʙʦʨʫ ʭʘʨʘʢʪʝʨʥʳʭ ʤʘʩʰʪʘʙʦʚ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʚʨʝʤʝʥʠ. ʇʦ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʦʤʫ ʢʨʠʪʝʨʠʶ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʜʠʩʢʨʝʪʥʳʝ ʫʨʦʚʥʠ ʦʨ-

ʛʘʥʠʟʘʮʠʠ ʙʠʦʩʠʩʪʝʤ, ʩʠʣʴʥʦ ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʧʦ ʚʨʝʤʝʥʠ ʩʚʦʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ: ʢʣʝʪʢʘ, ʦʨʛʘʥʠʟʤ, ʧʦʧʫʣʷʮʠʷ, ʙʠʦʪʦʧ, ʣʘʥʜʰʘʬʪ, ʧʨʠʨʦʜʥʳʡ 

ʨʘʡʦʥ, ʧʨʦʚʠʥʮʠʷ, ʟʦʥʘ, ʙʠʦʩʬʝʨʘ. ɺʨʝʤʷ, ʢʘʢ ʠ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʚ ʙʠʦʩʠʩʪʝʤʘʭ, 

ʩʦʛʣʘʩʥʦ ʧʨʘʚʠʣʫ ʧʨʝʨʳʚʠʩʪʦʩʪʠ ʨʘʟʚʠʪʠʷ ʞʠʚʦʡ ʤʘʪʝʨʠʠ (ɺʝʨʥʘʜʩʢʠʡ, 1975; 

ʈʝʡʤʝʨʩ, 1994), ʠʟʤʝʥʷʝʪʩʷ ʜʠʩʢʨʝʪʥʦ. ɽʜʠʥʠʮʘʤʠ ʝʛʦ ʠʟʤʝʨʝʥʠʷ ʜʣʷ ʵʢʦʩʠʩʪʝʤ 

ʷʚʣʷʶʪʩʷ ʮʠʢʣʳ: ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ, ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʝ, ʩʫʢʮʝʩʩʠʦʥʥʳʝ, ʵʚʦʣʶ-

ʮʠʦʥʥʳʝ. ʕʢʦʩʠʩʪʝʤʳ, ʩʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʅ.ʌ. ʈʝʡʤʝʨʩʘ (1990), ʤʦʛʫʪ 

ʙʳʪʴ ʵʚʦʣʶʮʠʦʥʥʦ ʫʩʪʦʡʯʠʚʳʤʠ, ʠʩʪʦʨʠʯʝʩʢʠ ʫʩʪʦʡʯʠʚʳʤʠ ʠ ʜʝʡʩʪʚʫ-

ʶʱʝ ʫʩʪʦʡʯʠʚʳʤʠ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʚʨʝʤʝʥʥʦʛʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʙʠʦʩʠʩʪʝʤʳ ʠʤʝʝʪ ʬʠʟʠʯʝʩʢʠʡ ʘʥʘʣʦʛ ʚ ʪʝʦʨʠʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʤʠʢʨʦʯʘʩʪʠʮ: ʯʘ-

ʩʪʠʮʘ ʩʯʠʪʘʝʪʩʷ ʫʩʪʦʡʯʠʚʦʡ (ʩʪʘʙʠʣʴʥʦʡ), ʝʩʣʠ ʊ/Dt ² 1, ʛʜʝ ʊ - ʚʨʝʤʷ ʞʠʟʥʠ ʯʘ-

ʩʪʠʮʳ, Dt - ʤʘʩʰʪʘʙ ʚʨʝʤʝʥʠ. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʨʝʜʤʝʪʫ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʘʨʘʤʝʪʨ ʊ ʦʧʨʝʜʝʣʷʝʪ ʚʨʝʤʷ ʞʠʟʥʠ ʙʠʦʩʠʩʪʝʤʳ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʦʥʘ ʩʦ-

ʭʨʘʥʷʝʪ ʩʚʦʠ ʭʘʨʘʢʪʝʨʥʳʝ ʯʝʨʪʳ, ʢʘʯʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʱʠʝ ʝʝ ʦʪ ʠʥʦʡ ʩʠʩʪʝʤʳ. 

ʂ ʧʨʠʤʝʨʫ, ʥʘ ʫʨʦʚʥʝ ʙʠʦʪʦʧʘ ʣʝʩʥʘʷ ʵʢʦʩʠʩʪʝʤʘ ʩʫʱʝʩʪʚʫʝʪ ʠ ʩʦʭʨʘʥʷʝʪ ʩʚʦʝ 

çʣʠʮʦè, ʪ.ʝ. ʷʚʣʷʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴʶ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʝʝ ʨʘʟʚʠʪʠʝʤ ʫʧʨʘʚ-

ʣʷʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʚʠʜ-ʵʜʠʬʠʢʘʪʦʨ; ʩʤʝʥʘ ʵʜʠʬʠʢʘʪʦʨʘ - ʵʪʦ, ʧʦ ʩʫʪʠ ʜʝʣʘ, 

ʩʤʝʥʘ ʩʠʩʪʝʤʳ, ʛʣʫʙʦʢʘʷ ʧʝʨʝʩʪʨʦʡʢʘ ʚʩʝʡ ʝʝ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʨ-

ʛʘʥʠʟʘʮʠʠ.  

ɸʙʩʪʨʘʢʪʥʦʛʦ ʧʦʥʷʪʠʷ çʫʩʪʦʡʯʠʚʦʩʪʴ ʙʠʦʩʠʩʪʝʤʳè, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝ ʩʫ-

ʱʝʩʪʚʫʝʪ. ʆʮʝʥʠʚʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʪʦʡ ʠʣʠ ʠʥʦʡ ʙʠʦʩʠʩʪʝʤʳ, ʩʣʝʜʫʝʪ ʦʙʷʟʘ-
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ʪʝʣʴʥʦ ʠʤʝʪʴ ʚ ʚʠʜʫ: ʘ) ʚʠʜ ʫʩʪʦʡʯʠʚʦʩʪʠ (ʩʪʨʫʢʪʫʨʥʘʷ, ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ, ʵʥʝʨ-

ʛʝʪʠʯʝʩʢʘʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ); ʙ) ʤʘʩʰʪʘʙ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʚʨʝʤʝʥʠ; ʚ) ʚʠʜ ʠ 

ʯʠʩʣʦ ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʬʘʢʪʦʨʦʚ (ʚʳʩʦʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʠʩʪʝʤʳ ʢ ʦʜʥʦʤʫ ʚʠʜʫ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʝ ʦʟʥʘʯʘʝʪ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʜʨʫʛʠʤ, ʨʝʟʫʣʴʪʠʨʫʶʱʘʷ ʩʦʚ-

ʤʝʩʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʝʩʢʦʣʴʢʠʭ ʬʘʢʪʦʨʦʚ ʥʝ ʨʘʚʥʘ ʩʫʤʤʝ ʠʭ ʚʦʟʜʝʡʩʪʚʠʡ); 

ʛ)ʧʘʨʘʤʝʪʨʳ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ, ʧʦ ʢʦʪʦʨʳʤ ʙʫʜʝʪ ʦʮʝʥʠʚʘʪʴʩʷ ʝʝ ʫʩʪʦʡʯʠʚʦʩʪʴ; 

ʜ)ʥʦʨʤʫ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ  ʩʦʩʪʦʷʥʠʷ,  ʦʪʥʦʩʠʪʝʣʴʥʦ  ʢʦʪʦʨʦʡ ʧʨʝʜʧʦ-

ʣʘʛʘʝʪʩʷ ʦʮʝʥʠʚʘʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʠʩʪʝʤʳ. ɹʝʟ ʵʪʠʭ ʢʨʠʪʝʨʠʝʚ ʩʘʤʦ ʧʦʥʷʪʠʝ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʠʦʩʠʩʪʝʤʳ ʜʝʣʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʘʤʦʨʬʥʳʤ ʠ ʥʝʢʦʥʩʪʨʫʢʪʠʚʥʳʤ, 

ʥʦ ʠ ʪʝʨʷʝʪ ʨʝʘʣʴʥʳʡ ʩʤʳʩʣ.  

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ ʥʘ ʜʦʩʪʘʪʦʯ-

ʥʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʦʷʥʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠʭ ʩʦʩʪʦʷʥʠʝ, ʚʥʦʩʷ 

ʥʝʦʙʭʦʜʠʤʳʝ ʢʦʨʨʝʢʪʠʚʳ ʚ ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʕʪʦʡ ʮʝʣʠ ʧʨʠʟʚʘʥ 

ʩʣʫʞʠʪʴ ʣʝʩʦʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ, ʨʘʟʨʘʙʦʪʢʦʡ ʧʨʠʥʮʠʧʦʚ ʠ ʤʝʪʦʜʦʚ ʢʦ-

ʪʦʨʦʛʦ ʟʘʥʠʤʘʶʪʩʷ ʩʝʡʯʘʩ ʤʥʦʛʠʝ ʫʯʝʥʳʝ ʠ ʮʝʣʳʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ 

ʢʦʣʣʝʢʪʠʚʳ (ʂʘʪʘʝʚ, 1982; ɸʥʪʘʥʘʡʪʠʩ, 1983; ʖʢʥʠʩ, 1985; ʀʩʘʝʚ, ʂʦʥʜʘʢʦʚ, 

1986; ʄʦʟʦʣʝʚʩʢʘʷ, 1986, 1995; ʄʦʟʦʣʝʚʩʢʘʷ ʠ ʜʨ., 1990; ʗʥʦʚʩʢʠʡ, 1990; ʄʦ-

ʥʠʪʦʨʠʥʛ ... , 1991; ʇʨʦʙʣʝʤʘ ..., 1991). ʆʥ ʧʨʠʟʚʘʥ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʵʢʩʧʝʨʪʥʦʡ 

ʦʮʝʥʢʠ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʨʘʥʥʝʛʦ ʚʳʷʚʣʝʥʠʷ ʧʘʜʝʥʠʷ ʠʭ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʚʳʜʝʣʝʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦ ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʪʨʝʥʜʦʚ ʥʘ ʬʦʥʝ ʝʩʪʝ-

ʩʪʚʝʥʥʳʭ çʰʫʤʦʚè, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʣʝʩʦʩʘʥʠʪʘʨʥʦʡ ʦʙʩʪʘʥʦʚʢʠ, ʥʘʧʨʘʚʣʝʥʠʷ 

ʠ ʩʢʦʨʦʩʪʠ ʩʫʢʮʝʩʩʠʡ ʙʠʦʮʝʥʦʟʦʚ, ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʨʝʜʦʪʚʨʘ-

ʱʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʥʘ ʣʝʩʘ ʠ ʩʦʭʨʘʥʝʥʠʷ ʠʭ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʚ ʩʣʦʞʠʚʰʝʡʩʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ. ʃʝʩʦʵʢʦʣʦʛʠʯʝʩʢʠʡ 

ʤʦʥʠʪʦʨʠʥʛ ʜʦʣʞʝʥ ʷʚʠʪʴʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʩʦʚʨʝʤʝʥʥʦʡ ʩʠ-

ʩʪʝʤʳ ʚʝʜʝʥʠʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʜʘʚʘʷ ʦʧʝʨʘʪʠʚʥʫʶ ʠ ʢʘʯʝʩʪʚʝʥʥʫʶ ʠʥʬʦʨ-

ʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠʯʠʥ 

ʥʝʛʘʪʠʚʥʳʭ ʷʚʣʝʥʠʡ ʠ ʧʨʠʥʷʪʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʨʝʰʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʚʦʟ-

ʚʨʘʱʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʙʠʦʮʝʥʦʟʦʚ ʚ ʥʦʨʤʫ.  

ɺ ʧʨʘʢʪʠʢʝ ʵʢʦʤʦʥʠʪʦʨʠʥʛʘ ʦʩʥʦʚʥʳʝ ʫʩʠʣʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘʧʨʘʚʣʝʥʳ 

ʩʝʡʯʘʩ ʥʘ ʨʝʰʝʥʠʝ ʯʘʩʪʥʳʭ ʚʦʧʨʦʩʦʚ. ʉʦʩʨʝʜʦʪʦʯʝʥʠʝ ʚʥʠʤʘʥʠʷ ʥʘ ʧʦʧʫʣʷʮʠʷʭ 

ʨʘʩʪʝʥʠʡ, ʠʭ ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʝʡ, ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʪʦʢʩʠʥʦʚ ʚ ʦʩʥʦʚʥʳʭ 

ʧʨʠʨʦʜʥʳʭ ʩʨʝʜʘʭ, ʠʭ ʇɼʂ ʠ ʇɼɺ, ʢʘʢ ʩʧʨʘʚʝʜʣʠʚʦ ʦʪʤʝʯʘʶʪ ʖ.ʉ. ʄʘʣʳʰʝʚ 

ʠ ʖ.ɺ. ʇʦʣʶʰʢʠʥ (1998), ʥʝ ʨʝʰʘʝʪ ʚʦʧʨʦʩʘ ʦ ʧʨʠʯʠʥʘʭ ʧʦʪʝʨʠ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʵʢʦʩʠʩʪʝʤ, ʚʳʨʘʞʘʶʱʝʡʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʚ ʫʧʨʦʱʝʥʠʠ ʠʭ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʆʩʥʦʚʘ ʤʦʥʠʪʦʨʠʥʛʘ - ʵʪʦ ʢʦʤʧʣʝʢʩʥʳʝ, ʜʣʠ-

ʪʝʣɹʥʳʝ ʠ ʨʝʛʫʣʷʨʥʳʝ  ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʧʘʨʘʤʝʪʨʦʚ ʣʝʩʥʳʭ ʵʢʦʩʠ-

ʩʪʝʤ ʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʧʨʦʚʦʜʠʤʳʝ ʧʦ ʝʜʠʥʦʡ ʤʝʪʦʜʠʢʝ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦ-

ʢʦʡ ʩʝʪʠ ʧʦʩʪʦʷʥʥʳʭ ʦʙʲʝʢʪʦʚ (ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ ʠ ʤʘʨʰʨʫʪʥʳʭ ʭʦʜʦʚ). ʕʪʫ 

ʠʥʬʦʨʤʘʮʠʶ ʥʝʦʙʭʦʜʠʤʦ ʜʦʧʦʣʥʷʪʴ ʠ ʩʦʧʦʩʪʘʚʣʷʪʴ ʩ ʜʘʥʥʳʤʠ ʦʪʯʝʪʥʦʩʪʠ ʣʝ-

ʩʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ɿʘʜʘʯʠ ʚʝʜʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ, ʦʜʥʘʢʦ, ʦʩʣʦʞʥʷ-

ʶʪʩʷ ʪʝʤ, ʯʪʦ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝ ʨʘʟʨʘʙʦʪʘʥʦ ʜʦʩʪʘʪʦʯʥʦ ʯʝʪʢʠʭ ʨʝʢʦ-

ʤʝʥʜʘʮʠʡ ʧʦ ʚʳʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʯʠʩʣʘ ʦʙʲʝʢʪʦʚ ʥʘʜʟʦʨʘ ʠ ʧʘʨʘʤʝʪʨʦʚ ʠʭ ʩʦ-
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ʩʪʦʷʥʠʷ (ʵʢʦʩʠʩʪʝʤʳ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʩʦʩʪʦʷʪ ʠʟ ʤʥʦʞʝʩʪʚʘ ʢʦʤʧʦʥʝʥʪʦʚ, ʩʦʩʪʦ-

ʥ̫ʠʝ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʦ ʤʥʦʞʝʩʪʚʦʤ ʧʝʨʝʤʝʥʥʳʭ; ʷʩʥʦ, ʯʪʦ ʦʮʝʥʠʪʴ 

ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʵʪʦ ʙʝʩʢʨʘʡʥʝʝ ʤʦʨʝ ʠʥʬʦʨʤʘʮʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ 

ʠ ʙʝʟ ʦʧʪʠʤʠʟʘʮʠʠ ʪʨʝʙʫʝʤʦʛʦ ʝʝ ʦʙʲʝʤʘ ʤʦʥʠʪʦʨʠʥʛ ʥʝ ʙʫʜʝʪ ʜʘʚʘʪʴ ʞʝʣʘʝʤʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ). ʊʨʝʙʫʝʪʩʷ ʦʛʨʦʤʥʦʝ ʫʩʠʣʠʝ, ʯʪʦʙʳ ʚʳʜʝʣʠʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʤʠʥʠ-

ʤʫʤ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʢʦʪʦʨʳʡ ʚʦʩʧʨʦʠʟʚʦʜʠʪ ʢʘʯʝʩʪʚʝʥʥʦʝ ʧʦʚʝʜʝ-

ʥʠʝ ʩʠʩʪʝʤʳ ʢʘʢ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʪʘʢ ʠ ʚʦ ʚʨʝʤʝʥʠ. ʅʘʙʣʜʁʝʥʠʷ ʟʘ ʥʝʧʨʘʚʠʣʴʥʦ 

ʚʳʙʨʘʥʥʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ ʤʦʛʫʪ ʧʦʢʘʟʘʪʴ ʦʪʩʫʪʩʪʚʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ʩʦʩʪʦʷʥʠʷ ʵʢʦʩʠʩʪʝʤ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʥʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʙʣʠʟʢʦ ʢ ʢʨʠʪʠʯʝʩʢʦʤʫ. 

ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʧʦʩʣʝʜʩʪʚʠʷ ʚʦʟʜʝʡʩʪʚʠʡ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʚʦʟ-

ʥʠʢʘʶʪ ʤʦʤʝʥʪʘʣʴʥʦ ʠ ʧʦʩʪʝʧʝʥʥʦ ʩʧʘʜʘʶʪ: ʦʥʠ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʚʥʝʟʘʧʥʦ 

ʩʧʫʩʪʷ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʧʦʩʣʝ ʚʦʟʤʫʱʝʥʠʷ ʩʠʩʪʝʤʳ. ʇʦɻ ʪʦʤʫ, ʢʘʢ ʥʘʤ ʢʘʞʝʪʩʷ, 

ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʜʦʣʞʝʥ ʚʩʝʛʜʘ ʥʦʩʠʪʴ ʭʘʨʘʢʪʝʨ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ - ʫʧʨʘʚʣʝʥʠʝ ʵʢʦʩʠʩʪʝʤʘʤʠ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝʧʨʝʨʳʚ-

ʥʳʤ ʧʨʦʮʝʩʩʦʤ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚ ʩʫʪʴ ʷʚʣʝʥʠʡ, ʘ ʥʝ ʠʭ ʦʜʥʦʢʨʘʪʥʳʤ ʧʨʝʜʩʢʘ-

ʟʘʥʠʝʤ.  

ʉʫʱʝʩʪʚʫʶʱʘʷ ʜʦ ʩʠʭ ʧʦʨ ʪʝʥʜʝʥʮʠʷ (ʦʩʦʙʝʥʥʦ ʭʘʨʘʢʪʝʨʥʘʷ ʩʠʩʪʝʤʝ ʟʘʧʦ-

ʚʝʜʥʠʢʦʚ) ʠʟʤʝʨʷʪʴ ʚʩʝ ʥʘ ʩʚʝʪʝ, ʩʦʟʜʘʚʘʷ ʥʝʫʜʦʙʦʚʘʨʠʤʦʝ ʤʥʦʞʝʩʪʚʦ ʪʦʤʦʚ 

ʦʪʯʝʪʦʚ, ʚ ʢʦʨʥʝ ʧʦʨʦʯʥʘ. ʆʥʘ ʧʦʩʪʨʦʝʥʘ ʥʘ ʤʠʬʘʭ (ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ..., 

1981), ʥʝ ʠʤʝʶʱʠʭ ʧʦʜ ʩʦʙʦʡ, ʩ ʧʦʟʠʮʠʡ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʦʨʠʠ ʩʠʩʪʝʤ, ʨʝʘʣʴʥʦʡ 

ʦʩʥʦʚʳ. ʆʩʦʙʝʥʥʦ ʧʦʨʦʯʥʳ ʤʠʬʳ ʦ ʪʦʤ, ʯʪʦ ʠʩʯʝʨʧʳʚʘʶʱʠʝ ʩʧʠʩʢʠ ʚʠʜʦʚ 

ʬʣʦʨʳ ʠ ʬʘʫʥʳ ʷʚʣʷʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤʠ ʵʪʘʧʘʤʠ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʛʝʦʙʠʦʩʠ-

ʩʪʝʤ ʠ ʧʦʥʠʤʘʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʆʙʩʣʝʜʦʚʘʥʠʷ ʪʝʨ-

ʨʠʪʦʨʠʠ ʠ ʜʝʪʘʣʴʥʳʝ ʦʧʠʩʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ ʛʝʦʩʠʩʪʝʤ, ʯʘʩʪʦ 

ʪʨʝʙʫʶʱʠʝ ʦʛʨʦʤʥʳʭ ʨʘʩʭʦʜʦʚ, ʜʘʶʪ ʣʠʰʴ ʤʘʩʩʠʚʳ ʦʧʠʩʘʪʝʣʴʥʳʭ ʠ ʥʝ ʠʥʪʝʨ-

ʧʨʝʪʠʨʫʝʤʳʭ ʜʘʥʥʳʭ. ʇʨʠʨʦʜʥʳʝ ʩʠʩʪʝʤʳ, ʢʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʚʳʰʝ, ʥʝ ʷʚʣʷ-

ʶʪʩʷ ʩʪʘʪʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ, ʘ ʧʦʪʦʤʫ ʠʭ ʥʝʣʴʟʷ ʠʩʯʝʨʧʳʚʘʶʱʝ ʦʭʘʨʘʢʪʝʨʠ-

ʟʦʚʘʪʴ ʧʨʦʩʪʳʤ ʦʧʨʝʜʝʣʝʥʠʝʤ ʪʦʛʦ, ʯʪʦ ʠ ʛʜʝ ʥʘʭʦʜʠʪʩʷ. ʇʦʣʫʯʝʥʥʘʷ ʩʪʘʪʠʯʝ-

ʩʢʘʷ ʢʘʨʪʠʥʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʚʩʝʛʦ ʣʠʰʴ ʦʜʥʠʤ ʢʘʜʨʦʤ ʚ ʤʥʦʛʦʩʝ-

ʨʠʡʥʦʤ ʬʠʣʴʤʝ ʞʠʟʥʠ ʠ ʚʨʷʜ ʣʠ ʤʦʞʝʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʪʨʘʟʠʪʴ ʥʝ ʪʦʣʴʢʦ ʚʩʝʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʥʦ ʠ ʜʘʞʝ ʦʪʨʘʟʠʪʴ ʝʛʦ ʚʘʞʥʝʡʰʠʝ ʯʝʨʪʳ. ʊʝʢʫʱʝʝ 

ʩʦʩʪʦʥ̫ʠʝ ʩʣʦʞʥʦʡ ʧʨʠʨʦʜʥʦʡ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʥʝ ʤʦʞʝʪ ʜʘʪʴ ʢʘʢʦʝ-

ʣʠʙʦ ʫʢʘʟʘʥʠʝ ʥʘ ʪʦ, ʢʘʢ ʦʥʘ ʙʫʜʝʪ ʚʝʩʪʠ ʩʝʙʷ ʚ ʪʝʭ ʠʣʠ ʠʥʳʭ ʫʩʣʦʚʠʷʭ, ʝʩʣʠ ʥʝ 

ʙʫʜʫʪ ʚʩʢʨʳʪʳ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʠʟʤʝʥʷʶʱʠʤʠʩʷ ʧʝ-

ʨʝʤʝʥʥʳʤʠ. ʉʪʨʫʢʪʫʨʥʳʝ ʯʝʨʪʳ (ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʩʦʙʝʡ ʧʦ ʨʘʟʤʝʨʫ, 

ʚʦʟʨʘʩʪʫ, ʪʠʧʘʤ ʧʦʚʝʜʝʥʠʷ ʠ ʪ.ʧ.) ʙʦʣʝʝ ʚʘʞʥʳ, ʚʝʨʦʷʪʥʦ, ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ, ʯʝʤ 

ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ (ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ..., 1981). ɹʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʠ 

ʩʠʣ ʜʦʣʞʥʦ ʦʪʚʦʜʠʪʩʷ ʦʮʝʥʢʝ ʥʝ ʪʦʛʦ, ʯʪʦ ʝʩʪʴ, ʘ ʪʦʛʦ ʯʪʦ ʙʫʜʝʪ ʠʣʠ ʤʦʛʣʦ ʙʳ 

ʙʳʪʴ. ʉʪʘʪʠʯʝʩʢʠʝ ʠ ʟʘʧʫʪʘʥʥʳʝ ʦʧʠʩʘʥʠʷ ʜʦʣʞʥʳ ʟʘʤʝʥʷʪʴʩʷ ʯʝʪʢʠʤʠ ʧʨʦʛʥʦ-

ʟʘʤʠ ʧʦʩʣʝʜʩʪʚʠʡ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʘʨʠʘʥʪʦʚ ʩʪʨʘʪʝʛʠʡ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ.  

ʇʨʠʨʦʜʥʳʤ ʵʢʦʩʠʩʪʝʤʘʤ ʯʘʩʪʦ ʧʨʠʭʦʜʠʪʩʷ ʠʩʧʳʪʳʚʘʪʴ ʢʣʠʤʘʪʦʛʝʥʥʳʝ 

ʩʪʨʝʩʩʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʟʢʠʭ ʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʝʨʝʣʦʤʦʚ ʤʥʦʛʦ-

ʣʝʪʥʝʡ ʜʠʥʘʤʠʢʠ ʢʣʠʤʘʪʘ ʠʣʠ ʚʦʟʜʝʡʩʪʚʠʡ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʛʦʜʥʳʭ ʷʚʣʝ-
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ʥʠʡ. ɺ ʧʨʝʜʝʣʘʭ ʩʚʦʝʛʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʘʨʝʘʣʘ ʨʘʩʪʝʥʠʷ ʭʦʨʦʰʦ ʘʜʘʧʪʠʨʦʚʘʥʳ ʢ 

ʩʫʱʝʩʪʚʫʶʱʠʤ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ ʠ ʦʙʣʘʜʘʶʪ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʴʶ ʫʩʪʦʡʯʠʚʦ-

ʩʪʠ ʢ ʧʦʩʪʦʷʥʥʳʤ ʠʭ ʬʣʫʢʪʫʘʮʠʷʤ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ, ʦʜʥʘʢʦ, ʧʦʛʦʜʥʳʝ ʘʥʦʤʘʣʠʠ 

ʧʨʝʚʳʰʘʶʪ ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʩʪʝʥʠʡ, ʚʳʟʳʚʘʷ ʠʭ ʦʩʣʘʙʣʝʥʠʝ ʠ 

ʜʘʞʝ ʛʠʙʝʣʴ. ʈʦʣʴ ʢʣʠʤʘʪʦʛʝʥʥʳʭ ʩʪʨʝʩʩʦʚ ʚ ʵʚʦʣʶʮʠʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʠ  ʙʠʦ-

ʩʬʝʨʳ, ʚ ʮʝʣʦʤ, ʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʣʠʢʘ ʣʝʩʦʚ,  ʚ ʯʘʩʪʥʦʩʪʠ,  ʪʨʫʜʥʦ ʧʝʨʝʦʮʝ-

ʥʠʪʴ (ɹʝʨʛ, 1947; ɼʘʚʠʪʘʰʚʠʣʠ, 1969; ʄʦʥʠʥ, 1977; ʂʘʤʰʠʣʦʚ, 1979; ʈʝʟʘʥʦʚ, 

1980; ʐʠʤʘʥʩʢʠʡ, 1987; ʄʘʢʩʠʤʦʚ, 1989; ɻʫʤʠʣʝʚ, 1990; ʀʟʨʘʵʣʴ, ʉʝʤʝʥʦʚ, 

ʍʘʯʘʪʫʨʦʚ, 1992; ʄʠʥʠʥ, 1993; ʇʝʨʝʚʝʜʝʥʮʝʚ, 1998; ʂʦʣʦʤʳʮ, 1999). ʂʘʢʠʤ ʙʳ 

ʚʝʣʠʢʠʤ ʥʝ ʢʘʟʘʣʦʩʴ ʥʳʥʝʰʥʝʝ ʤʦʛʫʱʝʩʪʚʦ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʦʥʦ ʧʦ-ʧʨʝʞʥʝʤʫ ʚ 

ʦʯʝʥʴ ʩʠʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʤʦ ʦʪ ʢʘʧʨʠʟʦʚ ʧʦʛʦʜʳ. ɽʱʝ ʩʚʝʞʘ ʚ ʧʘʤʷʪʠ ʤʥʦ-

ʛʠʭ ʣʶʜʝʡ ʚʝʣʠʢʘʷ ʩʫʰʴ 1972 ʛʦʜʘ, ʦʭʚʘʪʠʚʰʘʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʶ ʪʝʨʨʠʪʦʨʠʶ 

ʈʫʩʩʢʦʡ ʨʘʚʥʠʥʳ. ɽʝ ʙʣʠʞʘʡʰʠʤ ʚʦ ʚʨʝʤʝʥʠ ʘʥʘʣʦʛʦʤ ʙʳʣʘ ʟʘʩʫʭʘ 1921 ʛʦʜʘ, 

ʧʨʠʚʝʜʰʘʷ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʢʨʫʧʥʳʭ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ, ʛʠʙʝʣʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴ-

ʪʫʨ ʠ ʤʘʩʩʦʚʦʛʦ ʛʦʣʦʜʘ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʉʨʝʜʥʝʛʦ ʇʦʚʦʣʞʴʷ. ʕʪʠ ʷʚʣʝʥʠʷ ʥʝ 

ʝʜʠʥʠʯʥʳ ï ʠʩʪʦʨʠʯʝʩʢʠʝ ʭʨʦʥʠʢʠ ʧʝʩʪʨʷʪ ʪʘʢʠʤʠ ʩʦʙʳʪʠʷʤʠ (ʂʦʩʪʠʥ, 1975; 

ɹʦʨʠʩʝʥʢʦʚ, ʇʘʩʝʮʢʠʡ, 1983, 1987). ʂʣʠʤʘʪ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʤʦʱʥʳʤ ʤʦʜʠʬʠʮʠʨʫʶʱʠʤ ʬʘʢʪʦʨʦʤ, ʦʢʘʟʳʚʘʶʱʠʤ ʧʨʷʤʦʝ ʠ ʢʦʩ-

ʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʧʨʠʚʦʜʷ ʚ 

ʨʷʜʝ ʩʣʫʯʘʝʚ ʢ ʨʘʩʩʪʨʦʡʩʪʚʫ ʠ ʛʠʙʝʣʠ ʜʨʝʚʦʩʪʦʝʚ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʣʦʱʘʜʷʭ 

(ʐʝʚrʨʝʚ, 1888, 1896; ʅʘʫʤʝʥʢʦ, 1950; ɺʦʨʦʥʮʦʚ, 1963, 1978; ʄʘʩʣʦʚ, 1972; 

ʄʘʩʣʦʚ, ʂʫʪʝʝʚ, ʇʨʠʙʳʣʦʚʘ, 1973; ʆʟʦʣʩ, 1973; ɸʥʥʝʥʩʢʘʷ, ʄʘʤʘʡ, 1975; ʂʘʪʘʝʚ, 

1977, 1983; Emschʝrman, 1977; ʃʦʩʠʮʢʠʡ, 1981; ʄʫʨʟʦʚ, 1984; ʅʦʚʦʩʝʣʴʮʝʚ, ɹʫʛʘ-

ʝʚ, 1985; Ravn, 1985; ʈʦʞʢʦʚ, ʂʦʟʘʢ, 1989; ɼʝʤʘʢʦʚ, 1992, 1996; ɼʝʤʘʢʦʚ, ʂʫʜʨʷʚ-

ʮʝʚ, 1992; ɼʝʤʘʢʦʚ ʠ ʜʨ., 1992). ʀʩʪʦʨʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʢʣʠʤʘʪ ɿʝʤ-

ʣʠ ʩʧʦʩʦʙʝʥ ʤʝʥʷʪʴʩʷ ʢʘʨʜʠʥʘʣʴʥʦ ʟʘ ʢʦʨʦʪʢʠʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ. ʇʦʟʥʘʥʠʝ 

ʧʨʠʯʠʥ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʵʪʠʭ ʧʝʨʝʩʪʨʦʝʢ, ʘ ʪʝʤ ʙʦʣʝʝ ʠʭ ʧʨʦʛʥʦʟ, - ʯʨʝʟʚʳ-

ʯʘʡʥʦ ʚʘʞʥʘʷ ʟʘʜʘʯʘ. ɺ ʦʩʥʦʚʫ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ ʩʣʝʜʫʝʪ ʧʦʣʦ-

ʞʠʪʴ ʧʨʠʥʮʠʧʳ ʘʜʘʧʪʘʮʠʠ ʢ ʧʨʠʨʦʜʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʠʟʤʝʥʝʥʠʷʤ ʢʣʠʤʘʪʘ. 

ʆʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʵʢʦʩʠʩʪʝʤ ʠ ʠʭ ʫʩʪʦʡ-

ʯʠʚʦʩʪʴ, ʪ.ʝ. ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʫʪʨʘʯʝʥʥʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʨʘʚ-

ʥʦʚʝʩʠʷ, ʷʚʣʷʝʪʩʷ ʫʨʦʚʝʥʴ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʚ ʧʦ-

ʩʣʝʜʥʝʝ ʚʨʝʤʷ ʨʝʟʢʦ ʚʦʟʨʦʩʣʘ ʟʥʘʯʠʤʦʩʪʴ ʧʨʦʙʣʝʤʳ ʝʛʦ ʠʟʫʯʝʥʠʷ (ʏʝʨʥʦʚ, 

1991; ɹʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ..., 1992; ʇʫʟʘʯʝʥʢʦ, 1992; ʄʦʨʜʢʦʚʠʯ, 1994; 

ɹʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ..., 1995; ɸʣʠʤʦʚ ʠ ʜʨ., 1996). ɹʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʷʚ-

ʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʩʚʦʡʩʪʚʦʤ ʧʨʠʨʦʜʳ, ʩʚʷʟʘʥʥʳʤ ʩ ʩʘʤʦʡ ʩʫʱʥʦʩʪʴʶ 

ʞʠʟʥʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʵʢʦʩʠʩʪʝʤ. ʆʥʦ ʦʪʨʘʞʘʝʪ ʤʥʦʞʝʩʪʚʦ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʚ ʭʦ-

ʜʝ ʵʚʦʣʶʮʠʠ ʠ ʞʝʩʪʢʦ ʦʪʩʦʨʪʠʨʦʚʘʥʥʳʭ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʪʙʦʨʦʤ ʬʦʨʤ ʞʠʚʦʡ 

ʤʘʪʝʨʠʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ ʝʝ ʦʨʛʘʥʠʟʘʮʠʠ: ʦʨʛʘʥʠʟʤʝʥʥʦʤ, ʧʦʧʫʣʷʮʠʦʥ-

ʥʦʤ, ʵʢʦʩʠʩʪʝʤʥʦʤ ʠ ʙʠʦʩʬʝʨʥʦʤ. ʆʥʦ ʩʣʫʞʠʪ ʪʝʤ ʘʧʧʘʨʘʪʦʤ, ʤʘʥʠʧʫʣʠʨʫʷ 

ʢʦʪʦʨʳʤ ʧʦʧʫʣʷʮʠʠ, ʵʢʦʩʠʩʪʝʤʳ ʠ ʙʠʦʩʬʝʨʘ ʚ ʮʝʣʦʤ ʤʦʛʫʪ ʘʤʦʨʪʠʟʠʨʦʚʘʪʴ 

ʩʠʣʴʥʳʝ ʚʦʟʤʫʱʝʥʠʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʩʦʭʨʘʥʷʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʫʶ ʩʪʘʙʠʣʴ-
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ʥʦʩʪʴ. ʉʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ - ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʙʝʟʚʦʟʚʨʘʪʥʘʷ ʧʦʪʝʨʷ 

ʙʝʩʮʝʥʥʦʛʦ ʛʝʥʦʬʦʥʜʘ, ʥʦ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʠʦʩʬʝʨʳ.  

ʋʩʪʦʡʯʠʚʦʩʪʴ (ʥʘʜʝʞʥʦʩʪʴ) ʩʠʩʪʝʤʳ, ʢʘʢ ʠʟʚʝʩʪʥʦ (ɸʩʪʘʬʴʝʚ, 1967; ʃʝʚʠʯ, 

1976), ʧʨʷʤʦ ʩʚʷʟʘʥʘ ʩ ʯʠʩʣʦʤ ʧʘʨʘʣʣʝʣʴʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʢʘʥʘʣʦʚ, ʪ.ʝ. 

ʫʨʦʚʥʝʤ ʠʟʙʳʪʦʯʥʦʩʪʠ ʵʣʝʤʝʥʪʦʚ, ʯʪʦ ʷʚʥʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʫʨʦʚʥʝʤ ʙʠʦʨʘʟʥʦ-

ʦʙʨʘʟʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʝʤ ʙʦʣʴʰʝ ʚʠʜʦʚ ʦʨʛʘʥʠʟʤʦʚ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʮʝʥʦʟʝ, 

ʪʝʤ ʰʠʨʝ ʦʙʣʘʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ ʝʝ ʵʢʦʫʩʪʦʡʯʠʚʦʩʪʠ (ʜʣʷ ʩʠʩʪʝʤ ʩ ʚʳʩʦʢʠʤ 

ʫʨʦʚʥʝʤ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʳʰʝ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʣʠʯʠʷ ʚʠʜʦʚ, 

ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʭ ʢ ʪʝʤ ʠʣʠ ʠʥʳʤ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ). ʉʣʦʞʝʥʠʝ ʩʦʦʙʱʝʩʪʚ ʠʟ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ ʠ ʧʦʩʪʦʷʥʩʪʚʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʚ ʰʠʨʦʢʦʤ 

ʜʠʘʧʘʟʦʥʝ ʫʩʣʦʚʠʡ ʩʨʝʜʳ (ʈʘʙʦʪʥʦʚ, 1973). ʂ ʪʦʤʫ ʞʝ, ʯʝʤ ʚʳʰʝ ʫʨʦʚʝʥʴ ʨʘʟ-

ʥʦʦʙʨʘʟʠʷ, ʪʝʤ ʙʦʣʴʰʝ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʩʠʩʪʝʤʳ ʠ ʜʣʷ ʚʳʚʝʜʝʥʠʷ ʝʝ ʠʟ ʫʩʪʦʡ-

ʯʠʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʨʝʙʫʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʫʩʠʣʠʷ (ʇʫʟʘʯʝʥʢʦ, 1992). ʄʦʤʝʥʪ 

ʠʥʝʨʮʠʠ ʩʠʩʪʝʤʳ, ʢʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ɺ. ɺʦʣʴʪʝʨʨʘ (1976), ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʧʝʨ-

ʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʩʫʤʤʦʡ ʢʚʘʜʨʘʪʦʚ ʙʠʦʤʘʩʩ ʚʠʜʦʚ. ʕʪʦ, ʦʜʥʘʢʦ, ʩʧʨʘʚʝʜʣʠʚʦ ʚ 

ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʳ ʩʫʱʝʩʪʚʫʶʪ ʦʯʝʥʴ ʩʣʘʙʳʝ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ. ɽʩʣʠ ʩʠʩʪʝʤʘ ʧʦʩʪʨʦʝʥʘ ʥʘ ʦʩʥʦʚʝ ʞʝʩʪʢʠʭ ʩʚʷʟʝʡ, ʪʦ ʙʦʣʴʰʦʝ ʨʘʟʥʦ-

ʦʙʨʘʟʠʝ ʵʣʝʤʝʥʪʦʚ ʤʦʞʝʪ, ʥʘʦʙʦʨʦʪ, ʧʨʠʚʝʩʪʠ ʢ ʧʦʪʝʨʝ ʫʩʪʦʡʯʠʚʦʩʪʠ. ɺ ʮʝʣʦʤ 

ʟʘʚʠʩʠʤʦʩʪʴ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪ ʨʘʟʥʦʦʙʨʘʟʠʷ ʦʧʠʩʳʚʘʝʪʩʷ ʢʨʠʚʦʡ ʦʧʪʠʤʫʤʘ: ʚ 

ʣʝʚʦʡ ʝʝ ʯʘʩʪʠ ʧʨʦʜʫʢʮʠʷ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʵʢʦʩʠʩʪʝʤʳ ʥʠʟʢʠ ʠʟ-ʟʘ ʥʝʜʦʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʩʨʝʜʳ, ʘ ʚ ʧʨʘʚʦʡ ʦʥʘ ʩʥʠʞʘʝʪʩʷ ʚ ʩʚʷʟʠ ʩ ʫʩʠʣʝʥʠʝʤ ʤʝʞʚʠ-

ʜʦʚʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʠ ʙʦʣʴʰʠʤ ʚʟʘʠʤʥʳʤ ʧʝʨʝʢʨʳʪʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʠʰ 

(ʇʫʟʘʯʝʥʢʦ, 1971,1992). ɼʣʷ ʧʦʠʩʢʘ ʦʧʪʠʤʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʩʦʦʙʱʝʩʪʚ, ʦʙʝʩ-

ʧʝʯʠʚʘʶʱʝʡ ʥʘʠʚʳʩʰʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʥʝʦʙʭʦʜʠʤʦ ʜʝʪʘʣʴʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʵʪʫ 

ʟʘʚʠʩʠʤʦʩʪʴ.  

ʇʨʠ ʵʪʦʤ, ʦʜʥʘʢʦ, ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʛʣʘʚʥʳʤ ʫʩʣʦʚʠʝʤ ʫʩʪʦʡʯʠʚʦʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʢʦʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʥʝ ʧʨʦʩʪʦ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʘ ʥʘʣʠʯʠʝ ʠʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʚʰʝʛʦʩʷ ʢʦʘʜʘʧʪʠʚʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʙʠʦʪʳ (ɺʘʭʨʫʰʝʚ, ʈʘʫʪʠʘʥ, 1992). ʀʥʳʤʠ ʩʣʦʚʘʤʠ ʨʝʯʴ ʠʜʝʪ ʦ ʪʘʢ 

ʥʘʟʳʚʘʝʤʦʤ  ʦʨʛʘʥʠʟʦʚʘʥʥʦʤ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʠ, ʚʦʟʥʠʢʰʝʤ ʚ ʧʨʦʮʝʩʩʝ ʜʣʠ-

ʪʝʣʴʥʦʡ ʩʦʧʨʝʜʝʣʴʥʦʡ ʵʚʦʣʶʮʠʠ ʚʠʜʦʚ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ,  ʜʝʡʩʪʚʠʷ 

ʚʩʝʭ ʯʣʝʥʦʚ ʢʦʪʦʨʦʛʦ ʧʦʜʯʠʥʝʥʳ ʦʙʱʝʡ ʮʝʣʠ. ʇʨʠ ʥʝʦʨʛʘʥʠʟʦʚʘʥʥʦʤ ʙʠʦʨʘʟ-

ʥʦʦʙʨʘʟʠʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʤ  ʩʦʙʦʡ ʩʚʦʝʦʙʨʘʟʥʫʶ çʤʫʩʦʨʥʫʶ ʢʦʨʟʠʥʫè, ʢʘʞ-

ʜʳʡ ʚʠʜ çʨʘʙʦʪʘʝʪè ʥʘ ʩʝʙʷ, ʥʝ ʩʯʠʪʘʷʩʴ ʩ ʠʥʪʝʨʝʩʘʤʠ ʩʦʩʝʜʝʡ ʧʦ çʦʙʱʝʞʠʪʠʶè 

(ʄʠʨʢʠʥ, 1986), ʯʪʦ ʜʝʣʘʝʪ ʵʪʠ ʩʦʦʙʱʝʩʪʚʘ ʢʨʘʡʥʝ ʥʝʫʩʪʦʡʯʠʚʳʤʠ.  

ʋʤʝʥʴʰʝʥʠʝ ʚʠʜʦʚʦʛʦ ʙʦʛʘʪʩʪʚʘ ʩʦʦʙʱʝʩʪʚʘ - ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʙʠʦʮʝʥʦʟ. ʏʝʣʦʚʝʢ ʩʚʦʠʤʠ ʜʝʡ-

ʩʪʚʠʷʤʠ ʚʦʣʴʥʦ ʠʣʠ ʥʝʚʦʣʴʥʦ ʠʟʤʝʥʷʝʪ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʨʘʩʪʝ-

ʥʠʡ, ʞʠʚʦʪʥʳʭ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʩʣʫʯʘʡʥʦ ʟʘʥʦʩʷ ʠʣʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʚʚʦ-

ʜʷ ʚ ʵʢʦʩʠʩʪʝʤʳ ʯʫʞʜʳʝ ʠʤ ʵʣʝʤʝʥʪʳ. ʉʦʟʜʘʝʪʩʷ ʣʦʞʥʦʝ ʚʧʝʯʘʪʣʝʥʠʝ ʦʙʦʛʘʱʝ-

ʥʠʷ ʧʨʠʨʦʜʳ ʠ ʧʦʚʳʰʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʫʨʦʚʥʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. ʅʘ ʩʘʤʦʤ 

ʜʝʣʝ ʚʩʝ ʦʙʩʪʦʠʪ ʠʥʘʯʝ. ʀʥʪʨʦʜʫʢʮʠʷ ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ,  ʤʘʩʰʪʘʙʳ ʢʦʪʦʨʦʡ 
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ʩʝʡʯʘʩ ʦʯʝʥʴ ʚʝʣʠʢʠ (ʀʩʘʢʦʚ, ʂʘʟʘʥʩʢʘʷ, ʇʘʥʬʠʣʦʚ, 1980; ʄʘʣʳʰʝʚ, 1981; ʗʙ-

ʣʦʢʦʚ, ʆʩʪʨʦʫʤʦʚ, 1983), ʫʛʨʦʞʘʝʪ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʶ ʢʘʢ ʣʦʢʘʣʴʥʳʭ ʵʢʦʩʠʩʪʝʤ, 

ʪʘʢ ʠ ʙʠʦʩʬʝʨʳ ʚ ʮʝʣʦʤ. ɺʦ ʬʣʦʨʝ ʄʘʜʘʛʘʩʢʘʨʘ ʥʳʥʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʙʦʣʝʝ 900 

ʯʫʞʝʟʝʤʥʳʭ ʚʠʜʦʚ, ʚʦ ʬʣʦʨʝ ɸʥʛʣʠʠ - ʙʦʣʝʝ 700; ʠʟ 1100 ʚʠʜʦʚ ʬʣʦʨʳ ʂʘʨʝʣʠʠ 

200 ʟʘʚʝʟʝʥʦ ʯʝʣʦʚʝʢʦʤ. ɿʘʥʦʩʥʳʝ ʜʠʢʠʝ ʠ ʜʠʯʘʶʱʠʝ ʢʫʣʴʪʫʨʥʳʝ ʨʘʩʪʝʥʠʷ, 

ʚʭʦʜʷ ʚ ʩʦʩʪʘʚ ʤʝʩʪʥʦʡ ʬʣʦʨʳ, ʬʦʨʤʠʨʫʶʪ ʢʦʤʧʣʝʢʩ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʘʜʚʝʥ-

ʪʠʚʥʳʭ ʚʠʜʦʚ. ɺʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ, ʚ ʂʘʥʘʜʝ, ʗʧʦʥʠʠ, ʨʷʜʝ ʰʪʘʪʦʚ 

ʉʐɸ ʜʦʣʷ ʪʘʢʠʭ ʚʠʜʦʚ ʚʦ ʬʣʦʨʘʭ ʩʦʩʪʘʚʣʷʝʪ 10-30 %. (ʄʘʣʳʰʝʚ, 1981). ʊʝ ʞʝ 

ʧʨʦʮʝʩʩʳ ʭʘʨʘʢʪʝʨʥʳ ʠ ʜʣʷ ʬʘʫʥ. ʅʘʧʨʠʤʝʨ, ʥʘ ɻʘʚʘʥʩʢʠʭ ʦʩʪʨʦʚʘʭ, ʛʜʝ ʥʘʡʜʝ-

ʥʦ ʚʩʝʛʦ ʦʢʦʣʦ 5 ʪʳʩ. ʚʠʜʦʚ, ʯʠʩʣʦ ʚʠʜʦʚ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭ ʥʘʩʝʢʦʤʳʭ ʩʦ-

ʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 1300. ɺ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʩʚʳʰʝ 60 ʚʠʜʦʚ ʧʦʟʚʦʥʦʯʥʳʭ - ʟʘʚʝ-

ʟʝʥʥʳʝ, ʚ ʪʦʤ ʯʠʩʣʝ 1/4 ʚʩʝʭ ʦʙʠʪʘʶʱʠʭ ʪʘʤ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. ʀʟʚʝʩʪʥʦ ʙʦʣʝʝ 

2500 ʚʠʜʦʚ ʥʘʩʝʢʦʤʳʭ, ʧʨʦʥʠʢʰʠʭ ʚ ʉʝʚʝʨʥʫʶ ɸʤʝʨʠʢʫ ʩ ʜʨʫʛʠʭ ʤʘʪʝʨʠʢʦʚ, 

ʧʨʠʯʝʤ ʦʩʥʦʚʥʘʷ ʜʦʣʷ ʠʭ ʟʘʥʝʩʝʥʘ ʣʶʜʴʤʠ ʥʝʧʨʦʠʟʚʦʣʴʥʦ. ʊʦʣʴʢʦ ʚ ʘʢʚʘʪʦʨʠʠ 

ʟʘʣʠʚʘ ʉʘʥ-ʌʨʘʥʮʠʩʢʦ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʜʦ 200 ʚʠʜʦʚ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ - ʧʨʝʜʥʘ-

ʤʝʨʝʥʥʳʭ ʠ ʩʣʫʯʘʡʥʳʭ ʥʦʚʦʚʩʝʣʝʥʮʝʚ. 

ɼʦ ʩʠʭ ʧʦʨ, ʦʜʥʘʢʦ, ʤʥʦʛʠʝ ʩʧʝʮʠʘʣʠʩʪʳ-ʧʨʠʢʣʘʜʥʠʢʠ ʥʝ ʦʩʦʟʥʘʶʪ ʚʩʝʡ 

ʧʘʛʫʙʥʦʩʪʠ ʠʥʪʨʦʜʫʢʮʠʠ ʚʠʜʦʚ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʊ.ɹ. ʉʘʙʣʠʥʘ (1979), ʘʥʘʣʠʟʠ-

ʨʫʷ ʥʝʧʨʝʜʚʠʜʝʥʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʘʢʢʣʠʤʘʪʠʟʘʮʠʠ ʞʠʚʦʪʥʳʭ, ʩʦʚʝʨʰʝʥʥʦ 

ʩʧʨʘʚʝʜʣʠʚʦ ʦʪʤʝʯʘʝʪ: ç ... ʥʠʢʪʦ ʥʝ ʧʳʪʘʣʩʷ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ, ʢʘʢʠʤ ʙʫʜʝʪ ʢʦ-

ʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʵʪʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ, ... ʩʢʦʣʴʢʦ ʠ ʢʘʢʠʭ ʚʠʜʦʚ ʤʦʞʝʪ ʩʦʩʫʱʝ-

ʩʪʚʦʚʘʪʴ ʚ ʦʜʥʦʤ ʤʝʩʪʝ, ʢʘʢʦʝ ʙʫʜʝʪ ʜʦʩʪʠʛʘʪʴʩʷ ʨʘʚʥʦʚʝʩʠʝ ʤʝʞʜʫ ʥʠʤʠ, ʚʦʟ-

ʤʦʞʥʦ ʣʠ ʩʦʯʝʪʘʥʠʝ ʧʨʦʩʪʳʭ ʩʦʦʙʱʝʩʪʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʝʩʪʝ-

ʩʪʚʝʥʥʦʡ ʩʣʦʞʥʦʩʪʠ ʧʨʠʨʦʜʳ. ɺʩʝ ʵʪʠ ʚʦʧʨʦʩʳ ʦʙʳʯʥʦ ʦʩʪʘʶʪʩʷ ʚ ʩʪʦʨʦʥʝ ʧʨʠ 

ʚʩʝʣʝʥʠʠ ʢʘʢʦʛʦ-ʣʠʙʦ ʚʠʜʘ, ʥʦ ʠʤʝʥʥʦ ʨʘʟʨʝʰʝʥʠʝ ʠʭ ʤʦʛʣʦ ʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ 

ʥʝʧʨʝʜʚʠʜʝʥʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷè (ʩ. 64). ʅʫʞʥʦ, ʢʘʢ ʩʧʨʘʚʝʜʣʠʚʦ ʦʪʤʝʯʘʝʪ ʅ.ʌ. 

ʈʝʡʤʝʨʩ (1994), ʫʩʚʦʠʪʴ ʧʨʦʩʪʦʝ ʧʨʘʚʠʣʦ - ʧʫʩʪʫʶʱʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʠʰ ʚ 

ʧʨʠʨʦʜʝ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ʋʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʚʠʜʦʚ ʚ ʵʢʦʩʠʩʪʝʤʝ ʧʨʠʚʦʜʠʪ ʚ 

ʣʫʯʰʝʤ ʩʣʫʯʘʝ ʢ ʩʥʠʞʝʥʠʶ ʯʠʩʣʘ ʦʩʦʙʝʡ ʚ ʧʦʧʫʣʷʮʠʷʭ, ʘ ʚ ʭʫʜʰʝʤ - ʢ ʚʳʪʝʩ-

ʥʝʥʠʶ ʠʟ ʩʦʦʙʱʝʩʪʚʘ ʘʙʦʨʠʛʝʥʥʳʭ ʚʠʜʦʚ, ʢʦʪʦʨʳʝ ʧʦ ʢʘʢʠʤ-ʣʠʙʦ ʦʙʩʪʦʷʪʝʣʴ-

ʩʪʚʘʤ ʦʢʘʟʘʣʠʩʴ ʚ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʤʝʥʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤʠ, ʥʦ 

ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʙʦʣʴʰʠʡ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʟʘʧʘʩ çʧʨʦʯʥʦʩʪʠè ʢ ʚʦʟʤʦʞʥʳʤ ʚʦʟ-

ʤʫʱʝʥʠʷʤ ʚ ʙʫʜʫʱʝʤ. ʉ ʤʦʤʝʥʪʘ ʦʪʢʨʳʪʠʷ ɻʘʚʘʡʩʢʠʭ ʦʩʪʨʦʚʦʚ ʥʘ ʥʠʭ ʙʳʣʦ 

ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʦ 22 ʚʠʜʘ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʦʢʦʣʦ 50 ʚʠʜʦʚ ʧʪʠʮ, ʥʝʩʢʦʣʴʢʦ ʩʦ-

ʪʝʥ ʚʠʜʦʚ ʮʚʝʪʢʦʚʳʭ ʨʘʩʪʝʥʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʢ 1978 ʛʦʜʫ  ʥʘ ʥʠʭ ʚʳʤʝʨʣʦ 

22 ʚʠʜʘ ʧʪʠʮ (30% ʘʙʦʨʠʛʝʥʥʦʡ ʦʨʥʠʪʦʬʘʫʥʳ), 14 ʚʠʜʦʚ ʤʦʣʣʶʩʢʦʚ (34%); ʧʦʜ 

ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ ʥʘʭʦʜʠʪʩʷ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʧʨʦʮʝʥʪʦʚ ʚʠʜʦʚ ʬʣʦʨʳ. 

ɺʩʝʣʝʥʠʝ ʥʦʚʳʭ ʚʠʜʦʚ ʷʚʣʷʝʪʩʷ ʪʨʝʪʴʝʤ ʧʦ ʚʘʞʥʦʩʪʠ ʬʘʢʪʦʨʦʤ, ʧʨʝʜʩʪʘʚʣʷʶ-

ʱʠʤ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ (ʗʙʣʦʢʦʚ, ʆʩʪʨʦ-

ʫʤʦʚ, 1983). ɺʣʠʷʥʠʝ ʧʨʠʰʝʣʴʮʝʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʤʝʩʪʥʳʝ ʚʠʜʳ ʤʦʛʫʪ 

ʙʳʪʴ ʫʥʠʯʪʦʞʝʥʳ, ʚʝʩʴʤʘ ʤʥʦʛʦʦʙʨʘʟʥʦ. ʉʶʜʘ ʦʪʥʦʩʷʪʩʷ ʧʦʛʣʦʱʝʥʠʝ ʙʣʠʟʢʦ-

ʨʦʜʩʪʚʝʥʥʳʭ ʬʦʨʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʠʙʨʠʜʠʟʘʮʠʠ, ʢʦʥʢʫʨʝʥʮʠʷ ʟʘ ʧʨʦʩʪʨʘʥʩʪʚʦ, 

ʧʠʱʫ ʠ ʜʨʫʛʠʝ ʨʝʩʫʨʩʳ, ʧʨʷʤʦʝ ʧʨʝʩʣʝʜʦʚʘʥʠʝ ʠ ʨʘʟʨʫʰʝʥʠʝ ʧʨʠʚʳʯʥʳʭ ʙʠʦ-
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ʪʦʧʦʚ. ʆʩʦʙʝʥʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭ ʚʠʜʦʚ ʥʘ ʬʘʫʥʫ 

ʤʝʣʢʠʭ ʦʩʪʨʦʚʦʚ ʠ ʛʠʜʨʦʙʠʦʥʪʦʚ.  

ɼʘʚʥʦ ʚʝʜʫʱʠʝʩʷ ʵʢʩʧʝʨʠʤʝʥʪʳ ʩ ʠʥʪʨʦʜʫʢʮʠʝʡ ʚʠʜʦʚ ʥʝ ʜʘʣʠ ʧʦʢʘ ʵʢʦ-

ʥʦʤʠʯʝʩʢʠ ʦʱʫʪʠʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ (ʅʠʢʦʣʘʝʚ, 1979; ʉʘʙʣʠʥʘ, 1979). ʀʥʪʨʦʜʫ-

ʮʝʥʪʳ ʣʠʙʦ ʩʦʚʩʝʤ ʥʝ ʧʨʠʞʠʚʘʶʪʩʷ, ʣʠʙʦ ʧʨʝʫʩʧʝʚʘʶʪ ʥʘʩʪʦʣʴʢʦ, ʯʪʦ ʧʨʠʚʦʜʷʪ 

ʢ ʢʦʣʦʩʩʘʣʴʥʦʤʫ ʭʦʟʷʡʩʪʚʝʥʥʦʤʫ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʫʱʝʨʙʫ (ʆʜʫʤ, 1975; ʈʠ-

ʢʣʝʬʩ, 1979; ʗʙʣʦʢʦʚ, ʆʩʪʨʦʫʤʦʚ, 1983). ʅʘʧʨʠʤʝʨ, ʚ ʤʦʨʩʢʠʭ ʠ ʧʨʝʩʥʳʭ ʚʦʜʦ-

ʝʤʘʭ ɽʚʨʦʧʳ ʟʘ ʧʦʩʣʝʜʥʠʝ 30...40 ʣʝʪ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʩʚʳʰʝ 250 ʚʠʜʦʚ ʩʪʠ-

ʭʠʡʥʳʭ ʥʦʚʦʚʩʝʣʝʥʮʝʚ, ʠʟ ʢʦʪʦʨʳʭ 70 ʚʠʜʦʚ ʦʪʥʦʩʷʪʩʷ ʢ ʷʚʥʦ ʚʨʝʜʥʳʤ ʚ ʵʢʦʣʦ-

ʛʠʯʝʩʢʦʤ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʷʭ (ʅʠʢʦʣʘʝʚ, 1979). ɺ ʣʝʩʘʭ ʥʘ ʦ. ʈʦʙʠʥ-

ʟʦʥ ʂʨʫʟʦ ʤʝʩʪʥʳʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ ʚʳʪʝʩʥʷʶʪʩʷ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʤʠ: ʝʚʨʦ-

ʧʝʡʩʢʠʤ - Rubus ulmiformis ʠ ʯʠʣʠʡʩʢʠʤ - Aristotelia chilensis. ɼʨʫʛʦʡ ʧʨʠʤʝʨ 

ʘʛʨʝʩʩʠʠ ʯʫʞʝʟʝʤʥʳʭ ʨʘʩʪʝʥʠʠ - Tamarix, ʢʦʪʦʨʳʡ ʙʳʣ ʚʚʝʟʝʥ ʚ ʉʝʚʝʨʥʫʶ 

ɸʤʝʨʠʢʫ ʜʣʷ ʙʦʨʴʙʳ ʩ ʵʨʦʟʠʝʡ ʠ ʜʣʷ ʚʝʪʨʦʚʳʭ ʟʘʩʣʦʥʦʚ. ɿʘ 45 ʣʝʪ ʦʥ ʨʘʩʧʨʦ-

ʩʪʨʘʥʠʣʩʷ ʧʦ ʚʩʝʤ ʶʛʦ-ʟʘʧʘʜʥʳʤ ʰʪʘʪʘʤ ʠ ʚʳʪʝʩʥʷʝʪ ʤʝʩʪʥʫʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ. 

ɺʩʝʣʝʥʠʝ ʙʣʘʛʦʨʦʜʥʦʛʦ ʦʣʝʥʷ ʚ ʅʦʚʫʶ ɿʝʣʘʥʜʠʶ ʧʨʠʚʝʣʦ ʢ ʩʚʝʜʝʥʠʶ ʧʦʜʣʝʩʢʘ 

ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, ʢ ʩʦʢʨʘʱʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʥʝʣʝʪʘʶʱʝʛʦ ʩʦʚʠʥʦʛʦ ʧʦ-

ʧʫʛʘʷ ʢʘʢʘʧʦ Strigops habraptilus, ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʧʦʜʩʝʤʝʡʩʪʚʘ 

ʩʦʚʠʥʳʭ ʧʦʧʫʛʘʝʚ.  

ʗʨʢʠʤ ʧʨʠʤʝʨʦʤ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʚʩʝʣʝʥʠʷ ʥʦʚʳʭ ʚʠʜʦʚ ʷʚʣʷʝʪʩʷ 

ʠʥʪʨʦʜʫʢʮʠʷ ʢʘʢʪʫʩʘ-ʦʧʫʥʮʠʠ, ʩʧʝʮʠʘʣʴʥʦ ʟʘʚʝʟʝʥʥʦʛʦ ʚ ɸʚʩʪʨʘʣʠʶ ʚ 1860-

1870 ʛʛ. ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʞʠʚʳʭ ʠʟʛʦʨʦʜʝʡ ʧʘʩʪʙʠʱ. ʂ 1887 ʛ. ʢʘʢʪʫʩ ʨʘʩʧʨʦ-

ʩʪʨʘʥʠʣʩʷ ʥʘʩʪʦʣʴʢʦ, ʯʪʦ ʝʛʦ ʩʪʘʣʠ ʩʯʠʪʘʪʴ ʦʧʘʩʥʳʤ ʩʦʨʥʷʢʦʤ ʠ ʩʪʘʨʘʣʠʩʴ ʚʩʷ-

ʯʝʩʢʠ ʫʥʠʯʪʦʞʠʪʴ. ɺ 1920 ʛ. ʟʘʨʦʩʣʠ ʦʧʫʥʮʠʠ ʟʘʥʠʤʘʣʠ ʫʞʝ 30 ʤʣʥ. ʛʘ ʠ ʨʘʟ-

ʨʘʩʪʘʣʠʩʴ ʩʦ ʩʢʦʨʦʩʪʴʶ 0,5 ʤʣʥ. ʛʘ ʚ ʛʦʜ. ʇʨʦʙʣʝʤʘ ʙʦʨʴʙʳ ʩ ʢʘʢʪʫʩʦʤ ʙʳʣʘ 

ʫʩʧʝʰʥʦ ʨʝʰʝʥʘ ʪʦʣʴʢʦ ʢ 1939 ʛʦʜʫ, ʙʣʘʛʦʜʘʨʷ ʟʘʚʦʟʫ ʠ ʨʘʟʤʥʦʞʝʥʠʶ ʤʝʣʢʦʡ 

ʥʦʯʥʦʡ ʙʘʙʦʯʢʠ Cactoblastis cactorum, ʛʫʩʝʥʠʮʳ ʢʦʪʦʨʦʡ ʧʦʣʥʦʩʪʴʶ ʚʳʝʜʘʶʪ 

ʤʷʢʦʪʴ ʩʪʝʙʣʝʡ ʦʧʫʥʮʠʠ. ʉʝʡʯʘʩ ʚ ɸʚʩʪʨʘʣʠʠ ʩʦʭʨʘʥʠʣʠʩʴ ʣʠʰʴ ʨʘʟʨʦʟʥʝʥʥʳʝ 

ʫʯʘʩʪʢʠ ʦʧʫʥʮʠʠ ʠ ʥʝʙʦʣʴʰʦʝ ʯʠʩʣʦ ʙʘʙʦʯʝʢ, ʞʠʚʫʱʠʭ ʥʘ ʵʪʠʭ ʨʘʩʪʝʥʠʷʭ - 

ʚʦʟʥʠʢʣʦ ʥʦʚʦʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ. ɸʥʘʣʦʛʠʯʥʘʷ ʩʠʪʫʘʮʠʷ ʚʦʟʥʠʢʣʘ ʠ ʩ 

ʜʨʫʛʠʤ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʙʠʯʦʤ ʧʨʠʨʦʜʳ ʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ɸʚʩʪʨʘʣʠʠ - ʝʚ-

ʨʦʧʝʡʩʢʠʤ ʢʨʦʣʠʢʦʤ, ʪʘʢʞʝ ʟʘʚʝʟʝʥʥʳʤ ʥʘ ʵʪʦʪ ʢʦʥʪʠʥʝʥʪ ʚ XIX ʚ. ʠ ʟʘʪʝʤ ʧʦ-

ʜʘʚʣʝʥʥʳʤ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʤʠʢʩʦʤʘʪʦʟʦʤ.  

ɼʨʫʛʠʤ ʧʨʠʤʝʨʦʤ ʩʣʫʞʠʪ ʵʡʭʦʨʥʠʷ ʧʨʝʢʨʘʩʥʘʷ (Eichornia crassipes), 

ʙʦʣʴʰʝ ʠʟʚʝʩʪʥʘʷ ʢʘʢ ʚʦʜʥ̫ʦʡ ʛʠʘʮʠʥʪ (ʆʜʫʤ, 1975; ʈʠʢʣʝʬʩ, 1979; ʗʙʣʦʢʦʚ, 

ʆʩʪʨʦʫʤʦʚ, 1983), ʢʦʪʦʨʳʡ ʨʝʟʢʦ ʠʟʤʝʥʷʝʪ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤ ʢʨʫʧʥʳʭ ʚʦʜ-

ʥʳʭ ʩʠʩʪʝʤ. ɻʣʷʜʷ ʥʘ ʵʡʭʦʨʥʠʶ, ʪʨʫʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ, ʯʪʦ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʵʪʦ 

ʥʝʞʥʦʝ ʨʘʩʪʝʥʠʝ ʷʚʣʷʝʪʩʷ ʥʘʩʪʦʷʱʠʤ ʧʨʦʢʣʷʪʠʝʤ ʚʦʜʦʝʤʦʚ, ʥʘ ʙʦʨʴʙʫ ʩ ʢʦʪʦ-

ʨʳʤ ʪʨʘʪʷʪʩʷ ʦʛʨʦʤʥʳʝ ʩʠʣʳ ʠ ʩʨʝʜʩʪʚʘ. ɺʦʪ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ ʬʘʢʪʳ ʝʛʦ çʙʠʦ-

ʛʨʘʬʠʠè. 

ɺ 1884 ʛ ʬʝʨʤʝʨ ʠʟ ʌʣʦʨʠʜʳ ʫʚʠʜʝʣ ʥʘ ʚʳʩʪʘʚʢʝ ʚ ʅʴʶ-ʆʨʣʝʘʥʝ ʥʝʦʙʳʯ-

ʥʦʝ ʚʦʜʥʦʝ ʢʨʘʩʠʚʦ ʮʚʝʪʫʱʝʝ ʨʘʩʪʝʥʠʝ. ʕʪʦ ʙʳʣʘ ʵʡʭʦʨʥʠʷ. ʌʝʨʤʝʨ ʧʨʠʚʝʟ ʝʝ 

ʜʦʤʦʡ ʠ ʧʦʩʝʣʠʣ ʚ ʧʨʫʜʫ ʥʝʜʘʣʝʢʦ ʦʪ ʬʝʨʤʳ. ʈʘʩʪʝʥʠʝ ʧʨʝʢʨʘʩʥʦ ʩʝʙʷ ʯʫʚʩʪʚʦ-
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ʚʘʣʦ ʠ ʚʩʢʦʨʝ ʪʘʢ ʨʘʟʤʥʦʞʠʣʦʩʴ, ʯʪʦ ʬʝʨʤʝʨʫ ʧʨʠʰʣʦʩʴ ʩʧʫʩʪʠʪʴ ʠʟʣʠʰʢʠ ʚ 

ʩʦʩʝʜʥʶʶ ʨʝʯʢʫ. ʏʝʨʝʟ ʯʝʪʚʝʨʪʴ ʚʝʢʘ ʨʘʩʪʝʥʠʝ ʙʫʢʚʘʣʴʥʦ ʟʘʧʦʣʦʥʠʣʦ ʚʦʜʦʝʤʳ 

ʌʣʦʨʠʜʳ. ʆʥʦ ʦʙʨʘʟʦʚʳʚʘʣʦ ʩʧʣʦʰʥʦʡ ʢʦʚʝʨ ʣʠʩʪʴʝʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ. ɺ 

ʪʝʤʥʦʪʝ ʛʠʙʣʠ ʜʨʫʛʠʝ ʚʦʜʥʳʝ ʨʘʩʪʝʥʠʷ, ʦʪ ʥʝʜʦʩʪʘʪʢʘ ʢʠʩʣʦʨʦʜʘ ʠ ʢʦʨʤʘ ʧʦʛʠ-

ʙʘʣʠ ʥʘʩʝʢʦʤʳʝ, ʨʘʢʦʦʙʨʘʟʥʳʝ, ʨʳʙʘ. ɻʥʠʝʥʠʝ ʦʛʨʦʤʥʳʭ ʩʢʦʧʣʝʥʠʡ ʤʝʨʪʚʳʭ 

ʦʨʛʘʥʠʟʤʦʚ ʧʨʝʚʨʘʱʘʣʦ ʯʠʩʪʳʝ ʧʨʫʜʳ ʠ ʦʟʝʨʘ ʚ ʟʣʦʚʦʥʥʳʝ ʙʦʣʦʪʘ. ɺ ʛʥʠʶʱʝʡ 

ʤʘʩʩʝ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʤʦʛʣʠ ʩʦʟʜʘʪʴʩʷ ʫʩʣʦʚʠʷ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʷ ʠʥʬʝʢʮʠʡ. ɺʣʘʩʪʠ ʌʣʦʨʠʜr ʥʝ ʟʥʘʣʠ, ʢʘʢ ʙʦʨʦʪʴʩʷ ʩʦ ʟʣʦʚʨʝʜʥʳʤ 

ʨʘʩʪʝʥʠʝʤ. ʉʧʝʮʠʘʣʴʥʦ ʙʳʣʠ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʳ ʜʨʘʛʣʘʡʥʳ, ʚʳʛʨʝʙʘʶʱʠʝ ʨʘʩ-

ʪʝʥʠʷ ʠʟ ʚʦʜʳ. ʕʪʠ ʤʝʨʳ, ʦʜʥʘʢʦ, ʝʩʣʠ ʠ ʧʦʤʦʛʘʣʠ, ʪʦ ʥʝʥʘʜʦʣʛʦ ï ʚʩʢʦʨʝ ʧʦ-

ʚʝʨʭʥʦʩʪʴ ʚʦʜʦʝʤʘ ʚʥʦʚʴ ʧʦʢʨʳʚʘʣ ʟʝʣʝʥʳʡ ʢʦʚʝʨ ʵʡʭʦʨʥʠʠ.  

ɺ 1954 ʛ ʚʩʝʛʦ ʦʜʥʦ ʨʘʩʪʝʥʠʝ ʚʦʜʥʦʛʦ ʛʠʘʮʠʥʪʘ ʙʳʣʦ ʟʘʚʝʟʝʥʦ ʚ ʂʦʥʛʦ. 

ʉʝʡʯʘʩ ʵʪʦ ʨʘʩʪʝʥʠʝ - ʙʠʯ ɸʬʨʠʢʘʥʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ. ʆʥʦ ʟʘʩʝʣʷʝʪ ʨʝʢʠ, ʧʨʝ-

ʧʷʪʩʪʚʫʝʪ ʩʫʜʦʭʦʜʩʪʚʫ. ʆʛʨʦʤʥʳʝ ʟʝʣʝʥʳʝ ʦʩʪʨʦʚʘ ʧʣʳʚʫʪ ʚʥʠʟ ʧʦ ʪʝʯʝʥʠʶ ʨʝ-

ʢʠ ʂʦʥʛʦ, ʦʧʨʦʢʠʜʳʚʘʶʪ ʣʦʜʢʠ, ʨʚʫʪ ʨʳʙʦʣʦʚʥʳʝ ʩʥʘʩʪʠ, ʟʘʢʫʧʦʨʠʚʘʶʪ ʫʩʪʴʷ 

ʧʨʠʪʦʢʦʚ, ʚʳʟʳʚʘʶʪ ʥʘʚʦʜʥʝʥʠʷ. ɺ ʦʟʝʨʝ ɺʠʢʪʦʨʠʷ, ʚʪʦʨʦʤ ʧʦ ʧʣʦʱʘʜʠ ʧʨʝʩ-

ʥʦʤ ʚʦʜʦʝʤʝ ʚ ʤʠʨʝ, ʵʡʭʦʨʥʠʷ ʙʳʣʘ ʟʘʤʝʯʝʥʘ ʦʢʦʣʦ 10 ʣʝʪ ʥʘʟʘʜ. ʉʝʡʯʘʩ ʧʣʦ-

ʱʘʜʴ, ʟʘʥʠʤʘʝʤʘʷ ʩʧʣʦʰʥʳʤʠ ʧʣʘʚʥʷʤʠ ʵʡʭʦʨʥʠʠ, ʩʦʩʪʘʚʣʷʝʪ ʩʦʪʥʠ ʢʚʘʜʨʘʪ-

ʥʳʭ ʢʠʣʦʤʝʪʨʦʚ. ʆʩʦʙʝʥʥʦ ʩʪʨʘʜʘʝʪ ʦʪ ʵʪʦʛʦ ʩʦʨʥʷʢʘ ʋʛʘʥʜʘ. ɺʦʜʳ ʫ ʝʝ ʧʦʙʝ-

ʨʝʞʴʷ ʥʘ 80% ʧʦʢʨʳʪʳ ʩʧʣʦʰʥʳʤʠ ʟʘʨʦʩʣʷʤʠ ʨʘʩʪʝʥʠʷ ʠ ʫʞʝ ʧʦʯʪʠ ʠʩʯʝʟʣʘ 

ʚʩʷ ʨʳʙʘ. ʎʝʣʳʝ ʜʝʨʝʚʥʠ ʣʠʰʠʣʠʩʴ ʦʩʥʦʚ ʩʚʦʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ, ʧʝʨʠʦʜʠʯʝʩʢʠ 

ʚʦʟʥʠʢʘʶʪ ʧʝʨʝʙʦʠ ʩ ʧʦʜʘʯʝʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʪ.ʢ. ʨʘʩʪʝʥʠʷ ʟʘʩʦʨʷʶʪ ʬʠʣʴʪʨʳ 

ʠ ʪʨʫʙʳ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ. ɿʘʨʦʩʣʠ ʚʦʜʥʦʛʦ ʛʠʘʮʠʥʪʘ ʩʪʘʣʠ ʧʨʠʯʠʥʦʡ 

ʥʘʚʦʜʥʝʥʠʡ. ʉ ʵʪʦʡ ʧʨʦʙʣʝʤʦʡ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʩʧʨʘʚʠʪʴʩʷ ʤʝʩʪʥʳʝ ʚʣʘʩʪʠ. ʅʝ-

ʩʤʦʪʨʷ ʥʘ ʧʨʦʪʝʩʪʳ ʋʧʨʘʚʣʝʥʠʷ ʧʦ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʦʥʠ ʨʝʰʠʣʠ ʠʩ-

ʧʦʣɹʟʦʚʘʪʴ ʚ ʙʦʨʴʙʝ ʩ ʵʡʭʦʨʥʠʝʡ ʛʝʨʙʠʮʠʜʳ. ʅʝʢʦʪʦʨʳʝ ʵʢʦʣʦʛʠ ʪʦʞʝ ʫʞʝ 

ʩʢʣʦʥʷʶʪʩʷ ʢ ʤʥʝʥʠʶ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʷʜʦʚ ʧʨʠʥʝʩʝʪ ʤʝʥʴʰʠʡ ʚʨʝʜ, ʯʝʤ 

ʙʝʩʧʨʝʜʝʣʴʥʦ ʨʘʟʤʥʦʞʘʶʱʘʷʩʷ ʵʡʭʦʨʥʠʷ. ʗʜʳ, ʦʜʥʘʢʦ, ʫʙʠʚʘʶʪ ʥʝ ʪʦʣʴʢʦ ʨʘʩ-

ʪʝʥʠʷ, ʥʦ ʠ ʨʳʙʫ, ʠ ʜʨʫʛʠʝ ʚʦʜʥʳʝ ʦʨʛʘʥʠʟʤʳ, ʠ ʝʩʣʠ ʤʝʨʪʚʘʷ ʙʠʦʤʘʩʩʘ ʨʘʟʦʤ 

ʦʩʷʜʝʪ ʥʘ ʜʥʦ ʠ ʥʘʯʥʝʪ ʪʘʤ ʛʥʠʪʴ, ʦʟʝʨʫ ʛʨʦʟʠʪ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʢʘʪʘʩʪʨʦʬʘ. 

ʋ ʩʝʙʷ ʥʘ ʨʦʜʠʥʝ, ʚ ʖʞʥʦʡ ɸʤʝʨʠʢʝ, ʵʡʭʦʨʥʠʷ ʨʘʟʨʘʩʪʘʝʪʩʷ ʪʘʢ ʞʝ ʙʳʩʪ-

ʨʦ, ʥʦ ʟʜʝʩʴ ʝʝ ʯʠʩʣʝʥʥʦʩʪʴ ʦʛʨʘʥʠʯʠʚʘʶʪ ʜʨʫʛʠʝ ʯʣʝʥʳ ʙʠʦʮʝʥʦʟʘ, ʠʩʪʦʨʠʯʝ-

ʩʢʠ ʩʬʦʨʤʠʨʦʚʘʚʰʠʝʩʷ ʨʷʜʦʤ ʩ ʥʝʡ. ʕʪʦ ʣʘʤʘʥʪʠʥʳ, ʨʳʙʳ ʣʝʧʦʨʠʥʫʩʳ, ʤʦʣ-

ʣʶʩʢʠ ʘʤʧʫʣʷʨʠʠ, ʤʫʨʘʚʴʠ-ʣʠʩʪʦʨʝʟʳ ʠ ʜʨʫʛʠʝ ʚʠʜʳ, ʧʠʪʘʶʱʠʝʩʷ ʣʠʩʪʴʷʤʠ 

ʵʪʦʛʦ ʨʘʩʪʝʥʠʷ. ɺ ʪʝʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ, ʢʫʜʘ ʟʘʚʝʟ ʵʡʭʦʨʥʠʶ ʯʝʣʦʚʝʢ, ʥʝʪ ʚʠʜʦʚ, 

ʩʧʦʩʦʙʥʳʭ ʦʛʨʘʥʠʯʠʪʴ ʝʝ ʯʠʩʣʝʥʥʦʩʪʴ, ʧʦʵʪʦʤʫ ʠ ʨʘʟʤʥʦʞʘʝʪʩʷ ʦʥʘ ʙʝʩʢʦʥ-

ʪʨʦʣʴʥʦ, ʚʳʟʳʚʘʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʙʝʜʩʪʚʠʷ, ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʠʟʙʝ-

ʞʘʪʴ. 

ʕʡʭʦʨʥʠʶ, ʢʘʢ ʦʢʘʟʘʣʦʩʴ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʚ ʧʦʣʝʟʥʳʭ ʮʝʣʷʭ. ɺ 

ʥʘh ʝʡ ʩʪʨʘʥʝ ʵʪʘ ʠʩʪʦʨʠʷ ʥʘʯʘʣʘʩʴ ʪʘʢ. ʆʜʥʘʞʜʳ ʩʪʘʚʨʦʧʦʣʴʩʢʠʡ ʩʝʣʝʢʮʠʦʥʝʨ 

ɹʦʨʠʩ ʈʳʞʝʥʢʦ, ʧʝʨʝʜ ʪʝʤ ʢʘʢ ʥʘ ʥʝʜʝʣʶ ʫʝʭʘʪʴ ʠʟ ʜʦʤʘ, ʚʳʧʣʝʩʥʫʣ ʚʦʜʫ ʩ 

ʦʩʪʘʪʢʘʤʠ ʨʘʩʪʝʥʠʠ ʵʡʭʦʨʥʠʠ ʠʟ ʘʢʚʘʨʠʫʤʘ ʚ ʢʦʨʳʪʦ ʩ ʤʳʣʴʥʦʡ ʚʦʜʦʡ, ʦʩʪʘʚ-

ʰʝʡʩʷ ʧʦʩʣʝ ʩʪʠʨʢʠ. ʂʦʛʜʘ ʦʥ ʚʝʨʥʫʣʩʷ, ʪʦ ʩ ʫʜʠʚʣʝʥʠʝʤ ʦʙʥʘʨʫʞʠʣ, ʯʪʦ ʨʘʩʪʝ-
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ʥʠʷ ʥʝ ʪʦʣʴʢʦ ʥʝ ʧʦʛʠʙʣʠ, ʥʦ ʠ ʩʠʣʴʥʦ ʨʘʟʨʦʩʣʠʩʴ, ʘ ʚʦʜʘ ʚ ʢʦʨʳʪʝ ʩʪʘʣʘ ʘʙʩʦ-

ʣ ʪʁʥʦ ʧʨʦʟʨʘʯʥʦʡ ʠ ʥʝ ʠʤʝʣʘ ʥʠ ʮʚʝʪʘ, ʥʠ ʟʘʧʘʭʘ. ʕʢʩʧʝʨʠʤʝʥʪʠʨʫʷ ʩ ʵʡʭʦʨʥʠ-

ʝʡ, ʈʳʞʝʥʢʦ ʫʩʪʘʥʦʚʠʣ, ʯʪʦ ʨʘʩʪʝʥʠʝ ʚʝʣʠʢʦʣʝʧʥʦ ʦʯʠʱʘʝʪ ʚʦʜʫ ʦʪ ʩʘʤʳʭ ʨʘʟ-

ʥʳʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʠ ʩ ʝʝ ʧʦʤʦʱʴʶ ʜʘʞʝ ʟʣʦʚʦʥʥʳʡ ʦʪʩʪʦʡʥʠʢ ʤʦʞʥʦ ʧʨʝʚʨʘ-

ʪʠʪʴ ʚ ʯʠʩʪʳʡ ʧʨʫʜ, ʥʝ ʦʧʘʩʘʷʩʴ ʧʨʠ ʵʪʦʤ ʝʝ ʤʘʩʩʦʚʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ. ɼʝʣʦ ʚ 

ʪʦʤ, ʯʪʦ ʚʦʜʥʳʡ ʛʠʘʮʠʥʪ ʘʙʩʦʣʶʪʥʦ ʥʝ ʧʝʨʝʥʦʩʠʪ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʠ 

ʧʦʛʠʙʘʝʪ ʚ ʥʘʰʠʭ ʫʩʣʦʚʠʷʭ ʧʦʩʣʝ ʧʝʨʚʦʡ ʞʝ ʟʠʤʳ. 

ʐʠʨʦʢʦ ʠʟʚʝʩʪʥʳʤʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʩʪʘʣʠ ʧʨʠʤʝʨʳ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠ-

ʷʥʠʷ ʚʩʝʣʝʥʥʦʡ ʦʥʜʘʪʨʳ ʥʘ ʧʦʧʫʣʷʮʠʠ ʚʳʭʫʭʦʣʠ ʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʩʪʨʘʥʳ, 

ʢʘʥʘʜʩʢʦʛʦ ʙʦʙʨʘ - ʥʘ ʝʚʨʦʧʝʡʩʢʦʛʦ, ʘʤʝʨʠʢʘʥʩʢʦʡ ʥʦʨʢʠ - ʥʘ ʤʝʥʝʝ ʢʨʫʧʥʫʶ 

ʝʚʨʦʧʝʡʩʢʫʶ ʥʦʨʢʫ, ʤʥʦʛʠʭ ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ ʠ ʜʘʞʝ ʚʳʜʨʫ. ʈʘʥʝʝ ʧʦʣʦʞʠ-

ʪʝʣʴʥʳʤ ʧʨʠʤʝʨʦʤ ʠʥʪʨʦʜʫʢʮʠʠ ʩʯʠʪʘʣʠ ʰʠʨʦʢʦʝ ʨʘʩʩʝʣʝʥʠʝ ʪʨʦʧʠʯʝʩʢʦʡ 

ʧʨʝʩʥʦʚʦʜʥʦʡ ʨʳʙʳ - ʛʘʤʙʫʟʠʠ Gambusia affinis, ʢʦʪʦʨʘʷ ʫʥʠʯʪʦʞʘʝʪ ʣʠʯʠʥʦʢ 

ʢʦʤʘʨʦʚ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʢʦʝ-ʛʜʝ ʥʘʙʣʶʜʘʶʪʩʷ ʥʝʛʘʪʠʚʥʳʝ ʧʦ-

ʩʣʝʜʩʪʚʠʷ: ʚ ɸʚʩʪʨʘʣʠʠ ʦʥʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʧʨʘʢʪʠʯʝʩʢʦʤʫ ʫʥʠʯʪʦʞʝʥʠʶ ʥʝ-

ʩʢʦʣʴʢʠʭ ʚʠʜʦʚ ʤʝʩʪʥʳʭ ʨʳʙ. 

ʅʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʠʥʪʨʦʜʫʮʝʥʪʦʚ ʥʘ ʤʝʩʪʥʳʝ ʬʦʨʤʳ ʦʩʦʙʝʥʥʦ 

ʩʠʣʴʥʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʦʚʦʚʩʝʣʝʥʮʳ ʤʦʛʫʪ ʟʘʥʦʩʠʪʴ ʚʦʟʙʫʜʠʪʝʣʝʡ ʙʦ-

ʣʝʟʥʝʡ ʠʣʠ ʧʘʨʘʟʠʪʦʚ, ʙʝʟʚʨʝʜʥʳʭ ʜʣʷ ʥʠʭ, ʥʦ ʛʫʙʠʪʝʣʴʥʳʭ ʜʣʷ ʘʙʦʨʠʛʝʥʦʚ. 

ʀʥʪʨʦʜʫʢʮʠʷ ʧʘʨʘʟʠʪʦʚ ʠ ʚʦʟʙʫʜʠʪʝʣʝʡ ʙʦʣʝʟʥʝʡ ʦʩʦʙʝʥʥʦ ʦʧʘʩʥʘ, ʧʦʩʢʦʣʴʢʫ 

ʤʝʩʪʥʳʝ ʚʠʜʳ ʯʘʩʪʦ ʙʳʚʘʶʪ ʙʝʟʟʘʱʠʪʥʳ ʧʝʨʝʜ ʥʠʤʠ, ʪʘʢ ʢʘʢ ʥʠʢʦʛʜʘ ʥʝ ʩʪʘʣ-

ʢʠʚʘʣʠʩʴ ʩ ʥʠʤʠ ʚ ʭʦʜʝ ʩʚʦʝʡ ʵʚʦʣʶʮʠʠ. ʇʨʠʤʝʨʦʚ ʪʦʤʫ ʥʝʤʘʣʦ (ʗʙʣʦʢʦʚ, ʆʩʪ-

ʨʦʫʤʦʚ, 1983). ʊʘʢ, ʛʨʠʙ Endothia parasitica, ʟʘʚʝʟʝʥʥʳʡ ʩ ʩʘʞʝʥʮʘʤʠ ʠʟ ɸʟʠʠ ʚ 

ʉʐɸ, ʧʦʯʪʠ  ʧʦʣʥʦʩʪʴʶ ʫʥʠʯʪʦʞʠʣ  ʚʦʩʪʦʯʥʦ-ʘʤʝʨʠʢʘʥʩʢʠʡ ʚʠʜ ʢʘʰʪʘʥʘ Cas-

tanea dentata. ɽʱʝ ʦʜʠʥ ʧʨʠʤʝʨ - ʟʘʥʝʩʝʥʠʝ ʚ ʝʚʨʦʧʝʡʩʢʫʶ ʯʘʩʪʴ ʉʉʉʈ ʚʦʟʙʫ-

ʜʠʪʝʣʝʡ ʚʘʨʨʦʘʪʦʟʘ ʜʦʤʘʰʥʠʭ ʧʯʝʣ. ɿʘʚʦʟ. ɺ ʙʘʩʩʝʡʥ ɸʨʘʣʘ ʙʳʣʘ ʟʘʚʝʟʝʥʘ ʢʘʩ-

ʧʠʡʩʢʘʷ ʩʝʚʨʶʛʘ, ʘʢʢʣʠʤʘʪʠʟʘʮʠʷ ʢʦʪʦʨʦʡ ʥʝ ʫʜʘʣʘʩʴ. ʇʨʠ ʵʪʦʤ, ʦʜʥʘʢʦ, ʙʳʣ 

ʟʘʥʝʩʝʥ ʞʘʙʝʨʥʳʡ ʩʦʩʘʣʴʱʠʢ Nitzschia sturionis, ʚʳʟʚʘʚʰʠʡ ʤʘʩʩʦʚʫʶ ʛʠʙʝʣʴ 

ʤʝʩʪʥʦʛʦ ʵʥʜʝʤʠʢʘ - ʘʨʘʣʴʩʢʦʛʦ ʰʠʧʘ Acipenser nudiventris. ɺ ʚʦʜʦʝʤʳ ʪʦʣʴʢʦ 

ʩʦʚʝʪʩʢʦʡ ʉʨʝʜʥʝʡ ɸʟʠʠ ʚ ʩʚʦʝ ʚʨʝʤʷ ʙʳʣʦ ʟʘʚʝʟʝʥʦ ʩʚʳʰʝ 16 ʧʘʨʘʟʠʪʦʚ ʨʳʙ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʚ ʦʟ. ʀʩʩʳʢ-ʂʫʣʴ ʦʢʦʣʦ 10 (ʅʠʢʦʣʘʝʚ, 1980).  

ʇʦʷʚʣʝʥʠʝ ʟʘʥʦʩʥʳʭ ʚʠʜʦʚ ʦʟʥʘʯʘʝʪ ʥʝ ʪʦʣʴʢʦ ʠʟʤʝʥʝʥʠʝ ʩʧʠʩʦʯʥʦʛʦ ʩʦ-

ʩʪʘʚʘ ʬʣʦʨʳ ʠ ʬʘʫʥʳ. ʀʟʤʝʥʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʦʜʥʦʣʝʪʥʠʭ, ʜʚʫʣʝʪʥʠʭ ʠ ʤʥʦ-

ʛʦʣʝʪʥʠʭ ʨʘʩʪʝʥʠʡ ʚʳʟʳʚʘʝʪ ʢʦʨʝʥʥʫʶ ʧʝʨʝʩʪʨʦʡʢʫ ʵʢʦʩʠʩʪʝʤ. ʀʟʤʝʥʷʶʪʩʷ 

ʠʥʦʛʜʘ ʠ ʛʝʥʝʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʤʧʦʥʝʥʪʦʚ ʬʠʪʦʮʝʥʦʟʦʚ. ʉʘʤʦʧʨʦʠʟ-

ʚʦʣʴʥʘʷ ʛʠʙʨʠʜʠʟʘʮʠʷ ʠʥʦʛʜʘ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʧʨʦʙʣʝʤʫ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʛʝ-

ʥʦʬʦʥʜʘ ʚ ʙʦʪʘʥʠʯʝʩʢʠʭ ʩʘʜʘʭ (ʗʙʣʦʢʦʚ, ʆʩʪʨʦʫʤʦʚ, 1983). ɸʥʘʣʦʛʠʯʥʦ ʤʦʛʫʪ 

ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʧʦʤʝʩʠ ʤʝʞʜʫ ʤʝʩʪʥʳʤʠ ʠ ʘʜʚʝʥʪʠʚʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ ʠ ʠʥʪʨʦ-

ʜʫʮʠʨʦʚʘʥʥʳʤʠ ʞʠʚʦʪʥʳʤʠ ʙʣʠʟʢʠʭ ʛʨʫʧʧ. ʕʪʦ ʠʟʚʝʩʪʥʦ, ʢ ʧʨʠʤʝʨʫ, ʫ ʨʘʩʪʝ-

ʥʠʡ ʨʦʜʦʚ Crataegus, Larix , Ulmus ʠ ʫ ʞʠʚʦʪʥʳʭ - ʦʣʝʥʝʡ, ʢʘʙʘʥʦʚ, ʬʘʟʘʥʦʚ. 

ʇʦʩʣʝʜʩʪʚʠʷ ʪʘʢʦʡ ʛʠʙʨʠʜʠʟʘʮʠʠ ʪʨʫʜʥʦ ʧʨʝʜʩʢʘʟʘʪʴ: ʪʘʢʦʛʦ ʪʠʧʘ ʛʝʥʝʪʠʯʝʩʢʠʝ 

ʢʦʥʪʘʢʪʳ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʦʯʝʥʴ ʦʧʘʩ-
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ʥʳʤʠ. ʈʝʟʫʣʴʪʘʪʦʤ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʧʫʣʷʮʠʡ ʨʘʟʥʳʭ ʚʠʜʦʚ 

ʤʦʞʝʪ ʙʳʪʴ ʨʝʧʨʦʜʫʢʪʠʚʥʦʝ ʩʘʤʦʫʥʠʯʪʦʞʝʥʠʝ ʣʠʙʦ ʥʝʦʙʨʘʪʠʤʳʝ ʠʟʤʝʥʝʥʠʷ. 

ʀʪʘʢ, ʠʥʪʨʦʜʫʢʮʠʶ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʤʝʨʦʧʨʠʷʪʠʝ, ʦʢʘʟʳʚʘʶ-

ʱʝʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʧʦʧʫʣʷʮʠʡ ʙʦʣʴʰʠʥʩʪʚʘ ʜʠʢʠʭ, ʪ. ʝ. ʩʚʦ-

ʙʦʜʥʦʞʠʚʫʱʠʭ ʚʠʜʦʚ, ʦʩʦʙʝʥʥʦ ʚʳʩʰʠʭ ʦʨʛʘʥʠʟʤʦʚ (ʞʠʚʦʪʥʳʭ ʠ ʨʘʩʪʝʥʠʡ) ʠ 

ʥʘʧʨʘʚʣʝʥʥʦʝ, ʚ ʠʪʦʛʝ, ʥʘ ʩʥʠʞʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʝʦʙʠʦʩʠʩʪʝʤ. ʉʥʠʞʝʥʠʝ 

ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʡ ʠʤʝʝʪ, ʧʨʠ ʵʪʦʤ, ʩʚʦʠ ʧʨʝʜʝʣʳ, ʢʦʪʦʨʳʝ ʪʦ ʚ ʦʜʥʦʡ, ʪʦ 

ʚ ʜʨʫʛʦʡ ʛʨʫʧʧʝ ʦʢʘʟʳʚʘʶʪʩʷ ʜʦʩʪʠʛʥʫʪʳʤʠ ʠ ʧʨʝʚʟʦʡʜʝʥʥʳʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʵʪʦʛʦ ʚʠʜ ʟʘ ʚʠʜʦʤ ʚʳʤʠʨʘʝʪ, ʟʥʘʤʝʥʫʷ ʙʝʟʚʦʟʚʨʘʪʥʫʶ ʧʦʪʝʨʶ ʛʝʥʦʬʦʥʜʘ ʠ 

ʦʩʢʫʜʝʥʠʝ ʙʠʦʩʬʝʨʳ. ɽʩʣʠ ʜʦ ʩʠʭ ʧʦʨ ʪʝʤʧ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʦʚʳʭ ʚʠʜʦʚ ʚʩʝʛʜʘ 

ʙʳʣ ʚʳʰʝ ʪʝʤʧʘ ʚʳʤʠʨʘʥʠʷ ʩʪʘʨʳʭ ʠ ʙʠʦʩʬʝʨʘ ʧʦʩʪʦʷʥʥʦ ʫʩʣʦʞʥʷʣʘʩʴ ʚ ʭʦʜʝ 

ʵʚʦʣʶʮʠʠ, ʪʦ ʚ ʧʦʩʣʝʜʥʝʝ ʩʪʦʣʝʪʠʝ ʪʝʤʧ ʩʧʦʥʪʘʥʥʦʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʠʜʦʚ ʚ 

ʜʝʩʷʪʢʠ (ʝʩʣʠ ʥʝ ʚ ʩʦʪʥʠ) ʨʘʟ ʥʠʞʝ, ʯʝʤ ʪʝʤʧ ʠʭ ʚʳʤʠʨʘʥʠʷ. ʄʳ ʷʚʣʷʝʤʩʷ ʩʚʠ-

ʜʝʪʝʣʷʤʠ ʫʧʨʦʱʝʥʠʷ ʢʘʢ ʦʪʜʝʣʴʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʪʘʢ ʠ ʙʠʦʩʬʝʨʳ ʚ ʮʝʣʦʤ. ɺʩʣʝʜ-

ʩʪʚʠʝ ʨʘʩʪʫʱʝʛʦ ʦʜʥʦʦʙʨʘʟʠʷ ʬʣʦʨʳ ʠ ʬʘʫʥʳ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʚʪʦʨʞʝʥʠʝʤ ʚ 

ʵʢʦʩʠʩʪʝʤʳ ʯʫʞʜʳʭ ʵʣʝʤʝʥʪʦʚ, ʙʠʦʩʬʝʨʘ ɿʝʤʣʠ ʚʩʪʫʧʘʝʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ 

ʥʦʚʫʶ ʵʧʦʭʫ - ʛʦʤʦʢʘʡʥʦʟʦʡ (ʦʪ ʛʨʝʯ. homos - ʦʜʥʦʨʦʜʥʳʡ, kainos - ʥʦʚʳʡ). 

ʇʨʠ ʵʪʦʤ ʧʦʢʘ ʥʝʪ ʦʪʚʝʪʘ ʥʘ ʛʣʘʚʥʳʡ ʚʦʧʨʦʩ: ʢʘʢʦʚ ʚʦʟʤʦʞʥʳʡ ʧʨʝʜʝʣ ʵʪʦʛʦ 

ʫʧʨʦʱʝʥʠʷ, ʟʘ ʢʦʪʦʨʳʤ ʥʝʠʟʙʝʞʥʦ ʜʦʣʞʥʦ ʧʦʩʣʝʜʦʚʘʪʴ ʨʘʟʨʫʰʝʥʠʝ çʩʠ-

ʩʪʝʤ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷè ʙʠʦʩʬʝʨʳ?  
ʅʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʣʝʩʦʚ ʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʡ ʛʝʥʝ-

ʪʠʯʝʩʢʠʡ ʦʪʙʦʨ ʚʠʜʦʚ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ, ʩʥʠʞʘʶʱʠʡ ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙ-

ʨʘʟʠʝ ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʡ. ʏʨʝʟʤʝʨʥʦʝ ʫʚʣʝʯʝʥʠʝ ʩʦʟʜʘʥʠʝʤ ʧʦʪʦʤʩʪʚʘ ʦʜ-

ʥʠʭ, ʧʦ ʯʝʣʦʚʝʯʝʩʢʠʤ ʤʝʨʢʘʤ ʣʫʯʰʠʭ, ʛʝʥʦʪʠʧʦʚ ʤʦʞʝʪ ʠʤʝʪʴ ʦʪʨʠʮʘʪʝʣʴʥʳʝ 

ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʪʘʢ ʢʘʢ ʵʪʦ ʥʝʠʟʙʝʞʥʦ ʚʝʜʝʪ ʢ ʦʙʝʜʥʝʥʠʶ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʛʝʥʦʬʦʥʜʘ (ʄʘʤʘʝʚ, ʉʝʤʝʨʠʢʦʚ, ʄʘʭʥʝʚ, 1988). ɺ ʧʦʧʫʣʷʮʠʷʭ ʩ 

ʧʦʣʥʳʤ ʦʙʲʝʤʦʤ ʧʨʠʨʦʜʥʦʛʦ ʛʝʥʦʬʦʥʜʘ ʩʫʱʝʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʤʦʙʠʣʠʟʘ-

ʮʠʦʥʥʳʡ ʨʝʟʝʨʚ ʚʥʫʪʨʠʚʠʜʦʚʦʡ ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ, ʠʤʝʶʱʠʡ 

ʦʛʨʦʤʥʦʝ ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʫʩʣʦʚʠʡ ʚʥʝʰʥʝʡ ʩʨʝʜʳ 

(ʉʠʥʩʢʘʷ, 1948; ʉʝʨʛʠʝʚʩʢʠʡ, 1987; ʇʝʪʨʦʚ, 1992). ɼʣʷ ʚʠʜʘ ʚ ʮʝʣʦʤ ʚʳʛʦʜʥʦ 

ʠʤʝʪʴ ʚ ʧʦʧʫʣʷʮʠʠ ʦʩʦʙʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʅʘʣʠʯʠʝ ʚ 

ʧʦʧʫʣʷʮʠʠ ʦʩʦʙʝʡ ʩ ʨʘʟʣʠʯʥʦʡ ʨʝʘʢʮʠʝʡ ʥʘ ʠʟʤʝʥʝʥʠʝ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʧʦʟʚʦʣʷʝʪ 

ʮʝʥʦʟʫ ʥʝ ʪʦʣʴʢʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʚʳʩʦʢʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʦʜʥʠ ʦʩʦʙʠ ʣʫʯʰʝ ʧʝʨʝʥʦʩʷʪ ʟʘʩʫ-

ʭʫ, ʚʪʦʨʳʝ - ʧʝʨʝʫʚʣʘʞʥʝʥʠʝ, ʪʨʝʪʴʠ - ʤʦʨʦʟʳ, ʥʦ ʠ, ʩʦʛʣʘʩʥʦ ʧʨʘʚʠʣʫ ɻ.ʌ. ɻʘʫ-

ʟʝ (ʈʝʡʤʝʨʩ, 1994), ʩʥʠʟʠʪʴ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʢʦʥʢʫʨʝʥʪʥʳʭ ʦʪʥʦʰʝʥʠʡ.  

ɺʥʫʪʨʠʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʣʫʞʠʪ ʢʘʢ ʤʘʪʝʨʠʘʣʦʤ ʵʚʦʣʶʮʠʠ, ʪʘʢ ʠ ʬʘʢ-

ʪʦʨʦʤ ʝʝ ʩʪʘʙʠʣʠʟʘʮʠʠ (ʉʝʚʝʨʮʦʚ. 1990). ɼʦ ʪʝʭ ʧʦʨ ʧʦʢʘ ʧʦʧʫʣʷʮʠʷ ʩʧʦʩʦʙʥʘ 

ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʠʟʤʝʥʝʥʠʝʤ ʩʪʨʫʢʪʫʨʳ ʩʚʦʝʛʦ ʛʝʥʦ-

ʬʦʥʜʘ, ʜʦ ʪʝʭ ʧʦʨ ʩʦʭʨʘʥʷʝʪʩʷ ʥʝʠʟʤʝʥʥʦʩʪʴ ʚʠʜʘ, ʪ.ʢ. ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʚʳʨʘʙʦʪ-

ʢʠ ʥʦʚʳʭ ʘʜʘʧʪʘʮʠʡ. ʊʦʣʴʢʦ ʢʦʛʜʘ ʥʘʣʠʯʥʦʝ ʚʥʫʪʨʠʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʝ 

ʩʧʦʩʦʙʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʯʠʩʣʝʥʥʦʩʪʴ ʚʠʜʘ ʚ ʠʟʤʝʥʠʚʰʠʭʩʷ ʫʩʣʦʚʠʷʭ ʩʨʝʜʳ, ʪ.ʝ. 

ʢʦʛʜʘ ʥʘʨʫʰʘʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʜʘʥʥʦʡ ʧʦʧʫʣʷʮʠʠ, ʠʟʤʝʥʯʠ-
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ʚʦʩʪʴ ʠʟ ʬʘʢʪʦʨʘ ʵʚʦʣʶʮʠʦʥʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʩʪʘʥʦʚʠʪʩʷ ʤʘʪʝʨʠʘʣʦʤ ʵʚʦʣʶ-

ʮʠʠ. ʉʦʭʨʘʥʝʥʠʝ ʚ ʚʦʟʤʦʞʥʦ ʙʦʣʝʝ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʚʩʝʛʦ ʛʝʥʦʬʦʥʜʘ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʦʡ ʧʦʜʜʝʨʞʘʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʵʢʦʩʠʩʪʝʤ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ. 

ɿʘʥʠʤʘʷʩʴ ʛʝʥʝʪʠʯʝʩʢʠʤ ʦʪʙʦʨʦʤ ʠ ʩʦʟʜʘʚʘʷ ʢʫʣʴʪʫʨʳ ʠʥʪʨʦʜʫʮʝʥʪʦʚ, ʤʳ, ʚʦʟ-

ʤʦʞʥʦ, ʠʛʨʘʝʤ ʚ ʨʫʣʝʪʢʫ, ʩʪʘʚʷ ʥʘ ʢʦʥ ʫʩʪʦʡʯʠʚʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʢʦʥʢʨʝʪʥʳʭ ʵʢʦ-

ʩʠʩʪʝʤ, ʥʦ ʠ ʙʠʦʩʬʝʨʳ ʚ ʮʝʣʦʤ (ʄʝʡʩʝʨ, 1996), ʯʪʦ ʚʨʷʜ ʣʠ ʦʧʨʘʚʜʘʥʦ, ʪʘʢ ʢʘʢ 

ʨʠʩʢ ʩʣʠʰʢʦʤ ʚʝʣʠʢ.  

ɿʥʘʯʝʥʠʝ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚʝʣʠʢʦ ʥʝ ʩʪʦʣʴʢʦ ʚ ʩʪʘʪʠʢʝ, ʩʢʦʣʴʢʦ ʚ ʜʠ-

ʥʘʤʠʢʝ, ʪʘʢ ʢʘʢ ʦʥʦ ʷʚʣʷʝʪʩʷ ʩʚʦʝʦʙʨʘʟʥʳʤ ʨʝʤʦʥʪʥʳʤ ʬʦʥʜʦʤ ʙʠʦʩʬʝʨʳ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʫʩʪʦʡʯʠʚʫʶ ʙʝʩʧʝʨʝʙʦʡʥʫʶ çʨʘʙʦʪʫè ʵʢʦʩʠʩʪʝʤ ʠ ʠʭ ʵʬʬʝʢ-

ʪʠʚʥʦʝ ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʚ ʩʣʫʯʘʝ ʥʘʨʫʰʝʥʠʡ. ɺʠʜʦʚʦʝ (ʠ ʩʚʷʟʘʥʥʦʝ ʩ ʥʠʤ 

ʛʝʥʝʪʠʯʝʩʢʦʝ) ʨʘʟʥʦʦʙʨʘʟʠʝ - ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʠʩʪʦʯʥʠʢ ʜʚʠʞʝʥʠʷ ʠ ʧʨʦʛʨʝʩʩʘ, 

ʦʧʨʝʜʝʣʷʶʱʠʡ ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʪʝʤʧʳ ʨʘʟʚʠʪʠʷ ʧʦʧʫʣʷʮʠʡ, ʵʢʦʩʠʩʪʝʤ ʠ ʙʠʦʩʬʝ-

ʨʳ, ʯʪʦ ʚʧʝʨʚʳʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʝʱʝ ʏ. ɼʘʨʚʠʥʦʤ. ʆʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʧʦʣʥʝʥ-

ʥʦʩʪʴ ʨʝʘʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʞʠʟʥʴʶ. ɽʩʣʠ ʙʳ ʥʝ ʙʳʣʦ ʝʛʦ, ʪʦ ʧʦʩʪʝʧʝʥʥʦ, ʩ 

ʨʘʟʨʫʰʝʥʠʝʤ ʢʣʠʤʘʢʩʦʚʳʭ ʵʢʦʩʠʩʪʝʤ, ʧʨʦʠʟʦʰʣʦ ʙʳ ʧʦʣʥʦʝ ʦʧʫʩʪʳʥʠʚʘʥʠʝ 

ʧʣʘʥʝʪʳ. ʄʥʦʛʦʦʙʨʘʟʠʝ ʵʣʝʤʝʥʪʦʚ, ʘ ʚʤʝʩʪʝ ʩ ʥʠʤʠ ʠ ʩʚʦʡʩʪʚ, ʷʚʣʷʝʪʩʷ ʟʘʣʦʛʦʤ 

ʧʦʙʝʜʳ ʥʘʜ ʥʝʠʟʚʝʩʪʥʳʤ, ʦʞʠʜʘʶʱʠʤ ʵʢʦʩʠʩʪʝʤʳ ʚʧʝʨʝʜʠ (ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʩʠ-

ʩʪʝʤʳ ..., 1981). ʇʦʪʝʨʷ ʚʠʜʦʚ, ʢʘʢ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʠʝʤʥʠʢʦʚ ʠ ʭʨʘʥʠ-

ʣʠʱ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʢʨʫʞʘʶʱʝʤ ʤʠʨʝ, ʫʤʝʥʴʰʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʦʪʙʦʨʘ ʠ ʧʨʠʚʦʜʠʪ ʚ ʠʪʦʛʝ ʢ ʩʫʞʝʥʠʶ ʦʙʣʘʩʪʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʵʢʦʩʠʩʪʝʤ. ʈʝʘʣʴ-

ʥʳʝ ʧʨʠʨʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ, ʥʝ ʥʘʨʫʰʝʥʥʳʝ ʯʝʣʦʚʝʢʦʤ, ʦʙʣʘʜʘʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʥʝʢʦʪʦʨʦʡ ʠʟʙʳʪʦʯʥʦʩʪʴʶ (ʇʫʟʘʯʝʥʢʦ, 1992), ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʭ ʙʦʣʴʰʫʶ 

ʥʘʜʝʞʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ.  

ʈʦʣʴ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʚʠʜʘ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʥʦʨʤʘʣʴʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʩʦʦʙʱʝʩʪʚʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʭ ʜʦʣʝʡ ʫʯʘʩʪʠʷ ʚ ʥʝʤ. ʈʝʜʢʠʝ ʚʠʜʳ ʦʨʛʘʥʠʟʤʦʚ, ʥʝ 

ʧʨʠʥʠʤʘʶʱʠʝ ʘʢʪʠʚʥʦʛʦ ʫʯʘʩʪʠʷ ʚ çʨʘʙʦʪʝè ʵʢʦʩʠʩʪʝʤʳ ʚ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ, ʥʝ ʷʚʣʷʶʪʩʷ ʥʝʥʫʞʥʳʤʠ. ʆʥʠ ʩʣʫʞʘʪ ʩʚʦʝʛʦ ʨʦʜʘ ʨʝʟʝʨʚʦʤ ʥʘ ʙʫʜʫ-

ʱʝʝ, ʧʦʚʳʰʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ çʨʘʙʦʪʳè ʙʠʦʩʠʩʪʝʤ ʚ ʨʘʟʣʠʯʥʳʭ ʵʢʦ-

ʣʦʛʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʝ ʚʩʪʨʝʯʘʚʰʠʭʩʷ ʧʨʝʞʜʝ. ʇʦʵʪʦʤʫ ʪʘʢ 

ʚʘʞʥʘ ʦʭʨʘʥʘ ʨʝʜʢʠʭ ʠ ʠʩʯʝʟʘʶʱʠʭ ʚʠʜʦʚ. 

ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʥʝ ʷʚʣʷʝʪʩʷ, ʦʜʥʘʢʦ, ʝʱʝ ʛʘ-

ʨʘʥʪʠʝʡ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʝʦʙʠʦʩʠʩʪʝʤ. ʅʝʦʙʭʦʜʠʤʦ ʝʱʝ, ʯʪʦʙʳ ʚ ʥʠʭ 

ʩʦʭʨʘʥʷʣʩʷ ʩʪʘʙʠʣʴʥʳʡ ʦʙʲʝʤ ʬʦʥʜʘ ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʨʘʩʪʝʥʠʡ ʬʦʨʤ ʵʣʝʤʝʥʪʦʚ 

ʧʠʪʘʥʠʷ. ʌʘʢʪʦʨ ʝʛʦ ʧʦʜʜʝʨʞʘʥʠʷ - ʵʪʦ, ʢʘʢ ʠʟʚʝʩʪʥʦ (ʆʜʫʤ, 1975; ʈʠʢʣʝʬʩ, 

1979; ʈʘʙʦʪʥʦʚ, 1983; ʊʠʰʣʷʥʦʚʘ,  1992), ʟʚʝʥʦ ʢʦʥʩʫʤʝʥʪʦʚ ʠ ʜʝʩʪʨʫʢʪʦʨʦʚ, 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʨʘʟʥʦʦʙʨʘʟʠʷ ʢʦʪʦʨʦʛʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʭʨʘʥʝʥʠʝ ʩʪʘʙʠʣʴʥʦ-

ʩʪʠ (ʫʩʪʦʡʯʠʚʦʩʪʠ), ʥʝʩʤʦʪʨʷ ʥʘ ʢʦʣʝʙʘʥʠʷ ʫʩʣʦʚʠʡ ʩʨʝʜʳ, ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʨʫʛʦʚʦʨʦʪʘ ʚʝʱʝʩʪʚʘ ʚ ʵʢʦʩʠʩʪʝʤʘʭ. ʂʦʥʩʫʤʝʥʪʳ, ʢ ʪʦʤʫ ʞʝ, ʚʦ ʤʥʦʛʦʤ ʦʧʨʝ-

ʜʝʣʷʶʪ ʫʨʦʚʝʥʴ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʨʘʩʪʝʥʠʡ (ɸʣʝʢʩʝʝʚ, 1973). ʉʠʩʪʝʤʘ ʩ 

ʢʦʥʩʫʤʝʥʪʘʤʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʪʦʡʯʠʚʝʝ ʬʫʥʢʮʠʦʥʠʨʫʝʪ, ʥʝʞʝʣʠ ʬʠʪʦʮʝʥʦʟ ʙʝʟ 

ʢʦʥʩʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʡ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʦʜʥʦʚʠʜʦʚʦʡ ʠ ʚʳ-

ʨʦʞʜʘʝʪʩʷ, ʦʢʘʟʳʚʘʷʩʴ ʙʝʟʟʘʱʠʪʥʳʤ ʢ ʨʝʟʢʠʤ ʠʟʤʝʥʝʥʠʷʤ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ. 
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ʅʘ ɿʝʤʣʝ, ʧʦ ʦʮʝʥʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ (ʋʛʦʣʝʚ, 1980), ʝʞʝʛʦʜʥʦ ʦʙʨʘʟʫʝʪʩʷ ʦʢʦʣʦ 

230 ʤʣʨʜ. ʪ. ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʦʝ ʨʘʟʨʫʰʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʮʝʩ-

ʩʦʚ ʧʠʪʘʥʠʷ ʛʝʪʝʨʦʪʨʦʬʥʳʭ ʦʨʛʘʥʠʟʤʦʚ. ʈʘʚʥʦʚʝʩʠʝ ʤʝʞʜʫ ʩʠʥʪʝʟʦʤ ʠ ʜʝ-

ʩʪʨʫʢʮʠʝʡ ʚʝʱʝʩʪʚ - ʥʝʦʙʭʦʜʠʤʦʝ ʫʩʣʦʚʠʝ ʧʦʜʜʝʨʞʘʥʠʷ ʞʠʟʥʠ ʚ ʧʣʘʥʝʪʘʨʥʦʤ 

ʤʘʩʰʪʘʙʝ ʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʚ ʦʪʜʝʣʴʥʦʩʪʠ (ɸʙʨʦʩʦʚ, ʂʦʚʨʦʚ, ʏʝ-

ʨʝʧʘʥʦʚ, 1982). ɹʠʦʣʦʛʠʯʝʩʢʠʡ ʢʨʫʛʦʚʦʨʦʪ ʚʳʩʪʫʧʘʝʪ ʧʨʠ ʵʪʦʤ ʢʘʢ ʪʨʦʬʠʯʝ-

ʩʢʠʡ ʧʨʦʮʝʩʩ, ʘ ʩʘʤʠ ʦʨʛʘʥʠʟʤʳ ʩʦʩʪʘʚʣʷʶʪ ʪʨʦʬʠʯʝʩʢʠʝ ʮʝʧʠ, ʛʜʝ ʢʘʞʜʳʡ ʚʠʜ 

ʠʩʧʦʣʟɹʫʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʧʠʪʘʥʠʷ ʠ ʚʤʝʩʪʝ ʩ ʪʝʤ ʩʘʤ ʩʣʫʞʠʪ ʧʠʱʝ-

ʚʳʤ ʦʙʲʝʢʪʦʤ. 

ʅʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʫʩʪʦʡʯʠʚʦʩʪʠ ʣʝʩʥʳʭ ʠ ʣʫʛʦʚʳʭ ʵʢʦʩʠʩʪʝʤ ʷʚʣʷʝʪ-

ʩʷ ʥʝʢʦʪʦʨʳʡ ʨʝʟʝʨʚ ʤʝʨʪʚʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʵʢʦʩʠʩʪʝʤʘʭ, ʧʦʟʚʦ-

ʣʷʶʱʠʡ ʠʤ ʧʝʨʝʞʠʪʴ çʛʦʣʦʜʥʳʝè ʧʝʨʠʦʜʳ ʠ ʙʳʩʪʨʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʧʦʩʣʝ 

ʥʘʨʫʰʝʥʠʡ. ʊʘʢ, ʩʪʦʡʢʦʩʪʴ ʢ ʚʦʟʜʝʡʩʪʚʠʷʤ ʪʨʦʧʠʯʝʩʢʠʭ ʣʝʩʦʚ, ʦʙʣʘʜʘʶʱʠʭ 

ʦʯʝʥʴ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʛʦʨʘʟʜʦ ʥʠʞʝ, ʯʝʤ ʙʦʨʝʘʣʴʥʳʭ 

ʣʝʩʦʚ: ʦʧʠʩʘʥʳ ʫʯʘʩʪʢʠ ʜʦʞʜʝʚʳʭ ʣʝʩʦʚ, ʚʳʨʫʙʣʝʥʥʳʭ ʧʨʠʤʝʨʥʦ 500 ʣʝʪ ʥʘʟʘʜ 

ʠ ʥʝ ʚʝʨʥʫʚʰʠʭʩʷ ʚ ʩʚʦʝ ʠʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ (ɸʥʠʣʣʘ, 1997). ʆʜʥʘ ʠʟ ʧʨʠʯʠʥ 

ʚʳʩʦʢʦʡ ʫʷʟʚʠʤʦʩʪʠ ʪʨʦʧʠʯʝʩʢʠʭ ʜʦʞʜʝʚʳʭ ʣʝʩʦʚ - ʜʠʩʙʘʣʘʥʩ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 

ʞʠʚʦʡ ʠ ʤʝʨʪʚʦʡ ʦʨʛʘʥʠʢʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʟʜʝʩʴ ʩʚʷʟʘʥʦ 

ʨʘʩʪʝʥʠʷʤʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʙʦʨʝʘʣʴʥʳʭ ʣʝʩʘʭ ʜʦʚʦʣʴʥʦ ʟʥʘʯʠʪʝʣʴʥʘʷ ʠʭ ʯʘʩʪʴ 

ʟʘʢʣʶʯʝʥʘ ʚ ʦʧʘʜʝ ʠ ʛʫʤʫʩʝ ʧʦʯʚ.  

ʀʟʙʪrʦʢ ʤʦʨʪʤʘʩʩʳ, ʨʘʚʥʦ ʢʘʢ ʠ ʝʝ ʥʝʜʦʩʪʘʪʦʢ, ʦʜʥʘʢʦ, ʩʥʠʞʘʶʪ, ʩʦʛʣʘʩʥʦ 

ʧʨʠʥʮʠʧʫ ʦʧʪʠʤʘʣʴʥʦʩʪʠ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ çʨʘʙʦʪʳè ʙʠʦʛʝʦʮʝʥʦʟʦʚ, ʪ.ʝ. ʠʭ ʧʦ-

ʪʝʥʮʠʘʣʴʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ. ʇʦʢʘʟʘʥʦ, ʢ ʧʨʠʤʝʨʫ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʣʝʩʥʦʡ ʧʦʜ-

ʩʪʠʣʢʠ ʚʝʜʝʪ ʢ ʪʦʨʤʦʞʝʥʠʶ ʠʣʠ ʜʘʞʝ ʧʦʣʥʦʤʫ ʧʨʝʢʨʘʱʝʥʠʶ ʧʨʦʮʝʩʩʘ ʝʩʪʝ-

ʩʪʚʝʥʥʦʛʦ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʣʝʩʘ (ʄʦʨʦʟʦʚ, 1949; ʄʦʣʯʘʥʦʚ, 1952). ɿʘʚʠʩʠʤʦʩʪʴ 

ʯʠʩʣʝʥʥʦʩʪʠ ʩʘʤʦʩʝʚʘ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ (Y) ʦʪ ʪʦʣʱʠʥʳ ʣʝʩʥʦʡ ʧʦʜʩʪʠʣʢʠ 

(X) ʦʧʠʩʳʚʘʝʪʩʷ, ʢʘʢ ʧʦʢʘʟʘʣ ɻ.ʌ. ʍʠʣʴʤʠ (1957), ʬʫʥʢʮʠʝʡ ʎʠʧʬʘ-ʇʘʨʝʪʦ-

ʄʘʥʜʝʣʴʙʨʦʪʘ Y =KÖexp(-aÖX). ʅʝʦʙʭʦʜʠʤʦ, ʠʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʧʦʜʜʝʨʞʠʚʘʪʴ ʚ 

ʵʢʦʩʠʩʪʝʤʘʭ ʦʧʨʝʜʝʣʝʥʥʳʡ ʙʘʣʘʥʩ ʚ ʩʦʦʪʥʦʰʝʥʠʠ ʞʠʚʦʡ ʠ ʤʝʨʪʚʦʡ ʦʨʛʘʥʠʢʠ, 

ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʦ ʪʦʣʴʢʦ ʦʧʪʠʤʠʟʘʮʠʝʡ ʚʝʣʠʯʠʥʳ ʠʟʲʷʪʠʷ ʙʠʦʤʘʩʩʳ 

ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. ʋʙʝʞʜʝʥʠʝ ʚ ʪʦʤ, ʯʪʦ ʙʝʟʦʪʭʦʜʥʳʝ 

ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʤʠ ʚ ʢʦʨʥʝ ʥʝ-

ʚʝʨʥʦ. ʇʦʣʥʦʝ ʫʜʘʣʝʥʠʝ ʠʟ ʙʠʦʛʝʦʮʝʥʦʟʦʚ ʚʩʝʡ ʜʨʝʚʝʩʥʦʡ ʤʘʩʩʳ, ʚʢʣʶʯʘʷ ʢʦʨ-

ʥʠ ʠ ʩʫʯʴʷ, ʚ ʢʦʪʦʨʳʭ ʟʘʢʣʶʯʝʥʦ ʤʥʦʛʦ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʠʟʚʣʝʯʝʥʥʳʭ ʜʝ-

ʨʝʚʦʤ ʠʟ ʧʦʯʚʳ, ʨʘʥʦ ʠʣʠ ʧʦʟʜʥʦ ʧʨʠʚʝʜʝʪ ʢ ʜʝʛʨʘʜʘʮʠʠ ʣʝʩʦʚ (ʍʘʤʤʦʥʜ, 1996). 

ʅʘ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʮʝʣʠ, ʧʦ ʥʝʢʦʪʦʨʳʤ ʜʘʥʥʳʤ (ʌʝʜʦʨʝʥʯʠʢ, 1994), ʚ ʣʝʩʫ 

ʥʝʦʙʭʦʜʠʤʦ ʦʩʪʘʚʣʷʪʴ ʦʢʦʣʦ 50% ʣʝʩʦʩʝʯʥʳʭ ʦʪʭʦʜʦʚ. ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʵʪʦʛʦ 

ʧʦʣʦʞʝʥʠʷ ʪʨʝʙʫʝʪʩʷ, ʦʜʥʘʢʦ, ʧʨʦʚʝʩʪʠ ʫʛʣʫʙʣʝʥʥʳʝ ʣʝʩʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ. 

ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʫʧʨʘʚʣʝʥʠʷ ʚʠʜʦʚʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʯʝʪʢʦ-

ʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʤʝʭʘʥʠʟʤʘʭ ʧʦʜʜʝʨʞʘʥʠʷ ʝʛʦ ʫʨʦʚʥʷ ʚ ʧʨʠʨʦʜʥʳʭ ʛʝʦʙʠʦ-

ʩʠʩʪʝʤʘʭ. ʀʟʚʝʩʪʥʦ (ʈʘʟʫʤʦʚʩʢʠʡ, 1981ʘ, 1981ʙ), ʯʪʦ ʙʠʦʛʝʦʮʝʥʦʟʳ ʢʘʞʜʦʡ 

ʤʝʩʪʥʦʩʪʠ ʦʨʛʘʥʠʟʦʚʘʥʳ ʚ ʥʝʢʦʪʦʨʫʶ ʩʫʢʮʝʩʩʠʦʥʥʫʶ ʜʠʥʘʤʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, 
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ʚʥʫʪʨʝʥʥʝ ʩʪʨʝʤʷʱʫʶʩʷ, ʩʦʦʙʨʘʟʥʦ ʩ ʫʩʣʦʚʠʷʤʠ ʩʨʝʜʳ, ʢ ʜʦʩʪʠʞʝʥʠʶ ʦʧʨʝʜʝ-

ʣʝʥʥʦʛʦ ʨʘʚʥʦʚʝʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʉʫʢʮʝʩʩʠʠ, ʧʨʠ ʵʪʦʤ, ʷʚʣʷʶʪʩʷ ʤʝʭʘʥʠʟʤʦʤ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ, ʫʪʨʘʯʝʥʥʦʛʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʚʦʟʜʝʡ-

ʩʪʚʠʷ. ɺ ʨʘʤʢʘʭ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʫʢʮʝʩʩʠʠ ʥʘ ʩʤʝʥʫ ʦʜʥʦʤʫ ʩʦʦʙʱʝʩʪʚʫ ʧʨʠʭʦ-

ʜʠʪ ʜʨʫʛʦʝ, ʙʦʣʝʝ ʦʨʛʘʥʠʟʦʚʘʥʥʦʝ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʝ ʢ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ, ʪ.ʝ. 

ʠʤʝʝʪ ʤʝʩʪʦ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʡ ʧʨʦʮʝʩʩ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʠʦʛʝʦʮʝʥʦ-

ʟʦʚ. ʉʫʢʮʝʩʩʠʠ - ʩʫʱʝʩʪʚʝʥʥʘʷ ʯʘʩʪʴ ʛʝʦʙʠʦʩʠʩʪʝʤ  ʙʦʨʝʘʣʴʥʦʛʦ ʣʝʩʘ, ʧʦʜʜʝʨ-

ʞʠʚʘʝʤʘʷ ʜʝʡʩʪʚʠʝʤ ʨʘʟʣʠʯʥʳʭ ʚʦʟʤʫʱʘʶʱʠʭ ʬʘʢʪʦʨʦʚ (ʂʫʫʩʝʣʘ, 1997; ɸʥʠʣ-

ʣʘ, 1997). ʀʤʝʥʥʦ ʩʫʢʮʝʩʩʠʠ, ʪʦ ʝʩʪʴ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ 

ʙʠʦʮʝʥʦʟʦʚ ʚʦ ʚʨʝʤʝʥʠ, ʧʦʜʜʝʨʞʠʚʘʶʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʙʠʦʨʘʟʥʦ-

ʦʙʨʘʟʠʷ, ʩʦʟʜʘʶʪ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʣʦʞʥʫʶ ʠ ʭʦʨʦʰʦ ʦʨʛʘʥʠʟʦʚʘʥʥʫʶ ʤʦʟʘʠʢʫ 

ʛʝʦʩʠʩʪʝʤ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʘʷ ʠʝʨʘʨʭʠʷ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ, ʢʘʢ ʧʦʢʘʟʘ-

ʥʦ (ʇʫʟʘʯʝʥʢʦ, 1986), ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʠʭ ʨʘʚʥʦʚʝʩʥʦʛʦ (ʫʩʪʦʡʯʠʚʦʛʦ) 

ʩʦʩʪʦʷʥʠʷ. ʇʨʦʮʝʩʩʳ ʥʘ ʢʘʞʜʦʤ ʠʝʨʘʨʭʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʠ ʵʪʦʤ 

ʜʝʡʩʪʚʠʝʤ ʩʚʦʠʭ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʚʝʜʫʱʠʭ ʬʘʢʪʦʨʦʚ. 

ɻʣʘʚʥʳʤ ʫʩʣʦʚʠʝʤ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʠʜʦʚʳʭ ʧʦʧʫʣʷʮʠʡ ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʯʣʝʥ-

ʥʦʩʪʴ ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ (ʉʤʠʨʥʦʚʘ, ʏʫʤʘʯʝʥʢʦ, 1993), ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ 

ʩʘʤʦʧʦʜʜʝʨʞʘʥʠʝ  ʠʭ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʦʙʲʝʤʘ ʥʘʢʦʧʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʦʧʨʝ-

ʜʝʣʝʥʥʦʤ ʫʨʦʚʥʝ ʚ ʯʝʨʝʜʝ ʩʤʝʥʷʶʱʠʭ ʜʨʫʛ ʜʨʫʛʘ ʧʦʢʦʣʝʥʠʡ. ʋʩʪʘʥʦʚʣʝʥʦ, ʦʜ-

ʥʘʢʦ, ʯʪʦ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʨʘʩʪʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʜʨʝʚʝʩʥʳʭ,  ʧʦʣʥʦʯʣʝʥʥʦʩʪʴ ʦʥʪʦ-

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʪʦʣʴʢʦ ʟʘ 

ʩʯʝʪ ʤʦʟʘʠʢʠ, ʩʣʦʞʝʥʥʦʡ ʘʩʠʥʭʨʦʥʥʦ ʨʘʟʚʠʚʘʶʱʠʤʠʩʷ ʥʝʧʦʣʥʦʯʣʝʥʥʳʤʠ ʠʣʠ 

ʜʘʞʝ ʘʙʩʦʣʶʪʥʦ ʦʜʥʦʚʦʟʨʘʩʪʥʳʤʠ ʣʦʢʫʩʘʤʠ ʨʘʟʣʠʯʥʦʛʦ ʨʘʟʤʝʨʘ. ɼʣʷ ʦʮʝʥʢʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʠʜʦʚʦʡ ʧʦʧʫʣʷʮʠʠ ʠ ʚʳʷʚʣʝʥʠʷ ʢʨʠʪʠʯʝʩʢʠʭ ʝʝ ʩʦʩʪʦʷʥʠʡ ʠʩ-

ʩʣʝʜʦʚʘʪʝʣʷʤʠ (ɿʘʫʛʦʣʴʥʦʚʘ ʠ ʜʨ., 1992) ʙʳʣʦ ʚʚʝʜʝʥʦ ʧʦʥʷʪʠʝ ʵʣʝʤʝʥʪʘʨʥʦʡ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʝʜʠʥʠʮʳ (ʕɼɽ), ʢʘʢ ʥʝʢʦʪʦʨʦʡ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʥʘ 

ʢʦʪʦʨʦʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʩʤʝʥʳ ʧʦʢʦʣʝʥʠʡ. ʈʘʟʤʝʨʳ ʕɼɽ ʚʠʜʦ-

ʩʧʝʮʠʬʠʯʥʳ. ʏʝʤ ʦʥʠ ʤʝʥʴʰʝ, ʪʝʤ ʚʳʰʝ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʦʧʫʣʷʮʠʠ, ʧʦʩʢʦʣʴʢʫ 

ʤʝʥʴʰʝ ʚʝʨʦʷʪʥʦʩʪʴ ʝʝ ʚʳʨʦʞʜʝʥʠʷ ʠ ʛʠʙʝʣʠ. ʏʝʤ ʙʦʣʴʰʝ ʨʘʩʭʦʞʜʝʥʠʝ ʤʝʞʜʫ 

ʨʘʟʤʝʨʦʤ ʕɼɽ ʠ ʪʝʨʨʠʪʦʨʠʠ, ʥʘ ʢʦʪʦʨʦʡ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦʣʥʦʯʣʝʥʥʦʩʪʴ ʦʥ-

ʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ, ʪʝʤ ʙʣʠʞʝ ʩʦʩʪʦʷʥʠʝ ʪʘʢʦʡ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʢ ʢʨʠʪʠ-

ʯʝʩʢʦʤʫ. 

ɺʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ, ʥʦ ʦʪʥʶʜʴ ʥʝ ʦʧʨʝʜʝʣʷʶʱʠʤ ʬʘʢ-

ʪʦʨʦʤ ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʝʦʙʠʦʩʠʩʪʝʤ. ɻʦʨʘʟʜʦ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʚ ʵʪʦʤ ʠʤʝʝʪ 

ʣʘʥʜʰʘʬʪʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ. ʋʩʪʘʥʦʚʣʝʥʦ (ʊʠʰʢʦʚ, 1992), ʯʪʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ 

ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʛʠʦʥʘ ʷʚʣʷʝʪʩʷ ʦʪʨʘʞʝʥʠʝʤ ʨʘʟʥʦʦʙʨʘʟʠʷ ʨʷʜʦʚ, ʩʝʨʠʡ ʠ ʩʪʘʜʠʡ 

ʩʫʢʮʝʩʩʠʡ ʵʢʦʩʠʩʪʝʤ. ɼʦ 50-60% ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʢʦʥʢʨʝʪʥʳʭ ʬʣʦʨ ʠ ʜʦ 20-

30% ʢʦʥʢʨʝʪʥʳʭ ʬʘʫʥ ʨʘʟʚʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʩʫʢʮʝʩʩʠʡ ʠ ʩʫʱʝ-

ʩʪʚʫʝʪ ʟʘ ʩʯʝʪ ʧʦʩʪʦʷʥʥʳʭ ʥʘʨʫʰʝʥʠʡ ʩʣʦʞʠʚʰʝʛʦʩʷ ʧʨʠʨʦʜʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ. 

ɹʣʠʟʢʠʝ ʞʝ ʢ ʢʣʠʤʘʢʩʫ ʵʢʦʩʠʩʪʝʤʳ ʬʦʨʤʠʨʫʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʦʛʨʘʥʠʯʝʥʥʳʤ 

ʩʦʩʪʘʚʦʤ ʙʠʦʪʳ (ʦʪ 10 ʜʦ 30% ʩʦʩʪʘʚʘ ʬʣʦʨʳ ʠ ʜʦ 40% ʩʦʩʪʘʚʘ ʬʘʫʥʳ).  ʂʣʠ-

ʤʘʢʩʦʚʳʝ ʩʦʦʙʱʝʩʪʚʘ, ʩʯʠʪʘʚʰʠʝʩʷ ʨʘʥʝʝ ʧʨʠʤʝʨʦʤ ʩʪʘʙʠʣʴʥʦʩʪʠ, ʫʩʪʦʡʯʠʚʦ 

ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʪʦʣʴʢʦ ʙʣʘʛʦʜʘʨʷ ʧʦʩʪʦʷʥʥʳʤ ʥʘʨʫʰʝʥʠʷʤ, ʚʳʟʳʚʘʶʱʠʤ 
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ʤʠʢʨʦʩʫʢʮʝʩʩʠʠ (ɺʘʩʠʣʝʚʠʯ, 1992ʙ). ʆʥʠ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʥʝʢʣʠʤʘʢʩʦʚʳʭ ʩʦ-

ʦʙɦ ʝʩʪʚ ʧʨʝʞʜʝ ʚʩʝʛʦ ʪʝʤ, ʯʪʦ ʚ ʥʠʭ ʚʩʝʛʜʘ ʠʤʝʶʪʩʷ ʚ ʥʘʣʠʯʠʠ ʚʩʝ ʩʪʘʜʠʠ ʵʪʠʭ 

ʤʠʢʨʦʩʫʢʮʝʩʩʠʡ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʠʭ ʩʪʘʙʠʣʴʥʦʩʪʴ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʣʝʩʥʦʡ ʵʢʦʣʦʛʠʠ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʡ, ʧʦʣʫʯʠʚʰʘʷ ʥʘʟʚʘʥʠʝ çʥʦʚʘʷ ʣʝʩʥʘʷ ʧʘʨʘʜʠʛʤʘè (ʉʤʠʨʥʦʚʘ ʠ ʜʨ., 1989; 

ʉʤʠʨʥʦʚʘ, ʏʫʤʘʯʝʥʢʦ, 1993), ʢʦʪʦʨʘʷ ʦʙʲʷʩʥʷʝʪ ʤʝʭʘʥʠʟʤʳ ʫʩʪʦʡʯʠʚʦʛʦ ʩʫʱʝ-

ʩʪʚʦʚʘʥʠʷ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʤʥʦʛʦʚʠʜʦʚʳʭ ʜʝʥʜʨʦʮʝʥʦʟʦʚ.  ʉʫʪʴ ʝʝ ʩʦʩʪʦʠʪ ʚ 

ʪʦʤ, ʯʪʦ ʥʦʨʤʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʝʥʠʷ ʜʝʨʝʚʴʝʚ ʧʨʦʠʩʭʦʜʠʪ ʪʦʣʴʢʦ 

ʚ çʦʢʥʘʭè, ʪ.ʝ. ʧʨʦʨʳʚʘʭ ʚʝʨʭʥʝʛʦ ʧʦʣʦʛʘ ʣʝʩʘ. ʚʦʟʥʠʢʘʶʱʠʭ ʚʩʣʝʜʩʪʚʠʝ ʥʘʨʫ-

ʰʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ ʜʨʝʚʦʩʪʦʷ ʠ ʛʠʙʝʣʠ ʩʪʘʨʳʭ ʦʩʦʙʝʡ. ʈʘʟʤʝʨʳ çʦʢʦʥè ʦʧʨʝʜʝ-

ʣʷʶʪ ʩʪʨʫʢʪʫʨʫ ʧʦʜʨʦʩʪʘ ʠ ʝʛʦ ʦʙʠʣʠʝ. ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʦʡ ʪʝʦʨʠʠ ʥʘʤʠ (ɼʝʤʘ-

ʢʦʚ ʠ ʜʨ., 1990) ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʚʥʝʜʨʝʥʘ ʪʝʭʥʦʣʦʛʠʷ ʛʨʫʧʧʦʚʦ-

ʧʦʩʪʝʧʝʥʥʳʭ ʨʫʙʦʢ ʚ ʣʝʩʘʭ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ ʨʝʞʠʤʦʤ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ. 

ɸʥʪʨʦʧʦʛʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʛʝʦʙʠʦʩʠʩʪʝʤ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ, ʢʘʢ ʵʪʦ ʧʨʠʥʷʪʦ 

ʯʘʩʪʦ ʩʯʠʪʘʪʴ, ʧʨʠʚʦʜʷʪ ʢ ʠʭ ʜʝʛʨʘʜʘʮʠʠ. ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙ-

ʨʘʟʠʷ ʥʝ ʤʦʞʝʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪ ʧʫʪʝʤ ʧʦʣʥʦʛʦ ʧʨʝʢʨʘʱʝʥʠʷ 

ʚʩʝʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪ.ʢ. ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘʯʥʝʪʩʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʢʦʨʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʙʠʦʪʳ ʠ ʧʦʩʪʝʧʝʥʥʦ ʠʩʯʝʟʥʝʪ ʚʩʷ ʧʨʦʠʟʚʦʜʥʘʷ ʬʣʦʨʘ ʠ ʬʘʫʥʘ 

(ʃʦʤʥʠʮʢʠʡ, 1979). ʄʘʢʩʠʤʫʤ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʢʘʢ ʦʪʤʝʯʝʥʦ ʤʥʦʛʠʤʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ (ɹʠʛʦʥ, ʍʘʨʧʝʨ, ʊʘʫʥʩʝʥʜ, 1989; ɺʘʩʠʣʝʚʠʯ, 1992ʘ), ʥʘʙʣʶʜʘ-

ʝʪʩʷ ʧʨʠ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʥʘʨʫʰʝʥʥʦʩʪʠ ʛʝʦʙʠʦʩʠʩʪʝʤ, ʢʦʛʜʘ ʚ ʨʝʛʠʦʥʝ ʧʨʠʩʫʪ-

ʩʪʚʫʶʪ ʩʘʤʳʝ ʨʘʟʥʳʝ ʙʠʦʪʦʧʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʘʟʣʠʯʥʳʤ ʩʪʘʜʠʷʤ ʩʫʢʮʝʩ-

ʩʠʡ ʮʝʥʦʟʦʚ. ɺʳʨʫʙʢʠ ʣʝʩʘ, ʩʤʝʥʘ ʩʦʩʪʘʚʘ ʜʨʝʚʦʩʪʦʝʚ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴ, ʩʝʥʦʢʦʰʝʥʠʝ ʠ ʧʘʩʪʴʙʘ ʩʢʦʪʘ - ʚʩʝ ʵʪʠ ʬʘʢʪʦʨʳ ʪʨʘʜʠ-

ʮʠʦʥʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʫʤʝʨʝʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʙʠʦʩʬʝʨʫ ʥʝ ʚʳ-

ʟʳʚʘʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ, ʘ ʩʧʦʩʦʙʩʪʚʫʶʪ, ʥʘʦʙʦʨʦʪ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʤʫ ʥʘʩʳʱʝʥʠʶ ʣʘʥʜʰʘʬʪʦʚ ʠ ʫʚʝʣʠʯʝʥʠʶ, ʪʝʤ 

ʩʘʤʳʤ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʫʢʮʝʩʩʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʵʚʦʣʶʮʠʠ ʞʠʚʦʡ ʤʘʪʝʨʠʠ.  

ɿʘʜʦʣʛʦ ʜʦ ʪʦʛʦ, ʢʘʢ ʧʦʷʚʠʣʩʷ ʯʝʣʦʚʝʢ, ʧʨʠʨʦʜʥʳʝ ʩʠʩʪʝʤʳ ʧʦʩʪʦʷʥʥʦ ʧʦʜ-

ʚʝʨʛʘʣʠʩʴ ʨʘʟʣʠʯʥʳʤ çʪʨʘʚʤʘʤè ʠ çʰʦʢʘʤè,  ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʩʦʟʜʘʚʘʣʠʩʴ 

ʫʩʣʦʚʠʷ ʢʘʢ ʜʣʷ ʚʟʘʠʤʥʦʛʦ ʧʦʜʙʦʨʘ ʚʠʜʦʚ, ʪʘʢ ʠ ʦʪʙʦʨʘ ʥʘʠʙʦʣʝʝ ʧʨʠʩʧʦʩʦʙ-

ʣʝʥʥʳʭ ʢ ʢʦʣʝʙʘʥʠʷʤ ʫʩʣʦʚʠʡ ʩʨʝʜʳ. ɺʳʞʠʚʰʠʝ ʩʠʩʪʝʤʳ - ʵʪʦ ʩʠʩʪʝʤʳ, ʢʦʪʦ-

ʨʳʝ ʚʦʟʥʠʢʣʠ ʚ ʧʨʦʮʝʩʩʝ ʧʦʩʪʦʷʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠ ʩʤʦʛʣʠ ʧʨʠʩʧʦʩʦʙʠʪʴʩʷ ʢ 

ʧʦʩʪʦʷʥʥʳʤ ʥʘʨʫʰʝʥʠʷʤ (ʈʘʙʦʪʥʦʚ, 1973). ɺʦ ʚʩʝʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʠʭ ʵʣʝʤʝʥʪʘʭ 

ʟʘʢʦʜʠʨʦʚʘʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʵʪʠʭ ʥʘʨʫʰʝʥʠʷʭ, ʧʦʟʚʦʣʷʶʱʘʷ ʠʤ ʙʳʩʪʨʦ ʚʦʩ-

ʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʠ ʟʘʢʦʥʦʤʝʨʥʦ ʠʟʤʝʥʷʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʯʠʥʘʤʠ ʥʘʨʫʰʝ-

ʥʠʡ. ʈʝʜʢʠʝ ʩʦʩʪʦʷʥʠʷ ʵʢʦʩʠʩʪʝʤ, ʠʩʭʦʜʷ ʠʟ ʵʪʦʡ ʪʝʦʨʠʠ,  ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʣʠ-

ʙʦ ʦ ʨʝʜʢʦʩʪʠ ʧʦʚʪʦʨʝʥʠʷ ʧʦʚʨʝʞʜʝʥʠʡ, ʣʠʙʦ ʦʙ ʫʥʠʢʘʣʴʥʦʩʪʠ ʧʦʚʨʝʞʜʝʥʠʡ. 

ʇʨʠʨʦʜʘ ʥʝ ʪʝʨʧʠʪ ʝʜʠʥʦʦʙʨʘʟʠʷ ʠ ʧʦʩʪʦʷʥʥʦ ʙʦʨʝʪʩʷ ʩ ʥʠʤ ʚʩʝʤʠ ʜʦʩʪʫʧ-

ʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. ʇʦʞʘʨʳ, ʚʝʪʨʦʚʘʣʳ, ʤʘʩʩʦʚʳʝ ʨʘʟʤʥʦʞʝʥʠʷ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ 

ʦʨʛʘʥʠʟʤʦʚ - ʥʝ ʚʩʝʛʜʘ ʙʝʜʩʪʚʠʝ. ʏʘʩʪʦ ʦʥʠ ʦʧʨʝʜʝʣʷʶʪ ʩʪʨʫʢʪʫʨʫ ʛʝʦʙʠʦʩʠ-

ʩʪʝʤ, ʚʦʟʥʠʢʘʷ ʠ ʦʭʚʘʪʳʚʘʷ ʥʘʠʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ ʚ ʦʜʥʦʨʦʜʥʳʭ ʣʝʩʥʳʭ ʤʘʩʩʠ-

ʚʘʭ, ʧʨʠʚʦʜʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʠʭ ʤʦʟʘʠʯʥʦʩʪʠ, ʟʘʤʝʥʝ ʦʜʨʷʭʣʝʚʰʠʭ ʜʨʝʚʦʩʪʦʝʚ 
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ʤʦʣʦʜʳʤʠ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʧʦʚʳʰʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʬʘʢ-

ʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ɹʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʙʦʨʝʘʣʴʥʳʭ ʣʝʩʦʚ, ʢʘʢ ʧʦʢʘʟʳʚʘʶʪ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ (ʂʫʫʩʝʣʘ, 1997; ɸʥʠʣʣʘ, 1997), ʦʩʥʦʚʘʥʦ ʥʘ ʠʭ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ ʠ ʚʨʝʤʝʥʠ. ɼʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʤʘʩʩʦʚʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʣʝʩʦʚ ʧʦʞʘ-

ʨʘʤʠ ʠ ʬʠʪʦʧʘʪʦʛʝʥʘʤʠ ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʝʤʠʪʴʩʷ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʚʨʝʤʝʥʥʫʶ ʠʟ-

ʤʝʥʯʠʚʦʩʪʴ ʛʝʦʙʠʦʩʠʩʪʝʤ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʠ ʚʳʨʘʱʠʚʘʪʴ ʣʝʩ, ʚ ʢʦʪʦʨʦʤ 

ʦʛʦʥʴ, ʥʘʩʝʢʦʤʳʝ ʠ ʛʨʠʙʳ ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ çʣʝʩʥʠʢʦʚè, ʧʦʜʜʝʨʞʠʚʘʷ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʚʤʝʰʘʪʝʣʴʩʪʚʝ ʯʝʣʦʚʝ-

ʢʘ.  

ʃʘʥʜʰʘʬʪʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ï ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʝʦʙʠʦʩʠʩʪʝʤ. ʕʪʦ ʧʦʣʦʞʝʥʠʝ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ ʚ ʜʝʣʝ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. ʄʦʞʥʦ 

ʩʢʦʣʴ ʫʛʦʜʥʦ ʩʪʨʦʛʦ ʠ ʪʱʘʪʝʣʴʥʦ ʦʭʨʘʥʷʪʴ ʨʝʜʢʠʝ ʠ ʠʩʯʝʟʘʶʱʠʝ ʚʠʜʳ ʦʨʛʘʥʠʟ-

ʤʦʚ, ʥʦ ʝʩʣʠ ʫʪʝʨʷʥʘ ʠʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʚʰʘʷʩʷ ʩʨʝʜʘ ʠʭ ʦʙʠʪʘʥʠʷ, ʪʠʧʠʯʥʳʝ 

ʩʦʦʙʱʝʩʪʚʘ ʚ ʢʦʪʦʨʳʭ ʦʥʠ ʨʘʟʚʠʚʘʶʪʩʷ, ʪʦ ʛʠʙʝʣʴ ʠʭ ʥʝʤʠʥʫʝʤʘ. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʢʨʫʛ ʟʘʤʳʢʘʝʪʩʷ. ɼʣʷ ʦʮʝʥʢʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʥʝʦʙʭʦʜʠʤʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʨʘʩʩʯʠʪʳʚʘʝʤʳʝ ʜʣʷ ʪʘʢʠʭ ʝʜʠʥʠʮ ʣʘʥʜ-

ʰʘʬʪʘ, ʢʘʢ ʫʨʦʯʠʱʝ ʠʣʠ ʚʦʜʦʩʙʦʨʥʳʡ ʙʘʩʩʝʡʥ ʨʝʢʠ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ 

(ʉʠʤʦʥʦʚ, 1977; ɺʠʥʦʛʨʘʜʦʚ, 1984; ɺʠʢʪʦʨʦʚ, 1986). 

ʉʦʚʨʝʤʝʥʥʳʝ ʣʘʥʜʰʘʬʪʳ ʠ ʧʨʠʨʦʜʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ ʥʝʩʫʪ 

ʧʝʯʘʪʴ ʛʣʫʙʦʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʚʳʟʚʘʥʥʳʭ ʜʣʠʪʝʣʴʥʦʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʴʶ ʯʝʣʦʚʝʢʘ. ʃʘʥʜʰʘʬʪʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʣʝʩʥʦʡ ʬʦʥʜ, ʢʘʢ ʯʘʩʪʴ ʝʛʦ, ʥʫʞ-

ʜʘʶʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʢʦʨʝʝ ʥʝ ʚ ʦʭʨʘʥʝ, ʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʜʦ ʦʧʪʠʤʘʣɹ-

ʥʦʛʦ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʩʦʩʪʦʷʥʠʷ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʘʢʪʠʚʥʦʛʦ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʯʝʣʦʚʝʢʘ. ʅʘ ʧʦʚʝʩʪʢʝ ʜʥʷ ʩʝʛʦʜʥʷ ʜʦʣʞʝʥ ʩʪʦʷʪʴ ʚʦʧʨʦʩ ʥʝ ʦ 

ʩʦʭʨʘʥʝʥʠʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʢʘʢ ʵʪʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʨʝʰʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜ-

ʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʘ ʦ ʨʘʟʨʘʙʦʪʢʝ 

ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠʤ ʠ ʧʨʠʥʮʠʧʦʚ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʯʝʣʦʚʝʯʝʩʪʚʘ ʠ ʙʠʦʩʬʝʨʳ ʚ ʮʝʣʦʤ (ɼʝ-

ʤʘʢʦʚ, 1997 ʘ, ʚ, ʜ, ʞ, 1998 ʙ, ʛ, ʜ). ʆʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʫʩʪʦʡʯʠʚʦʩʪʠ ʣʝʩʦʚ, 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʣʞʥʦ ʷʚʣʷʪʴʩʷ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʪʨʫʢʪʫʨʳ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʠ 

ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʩʪʘʥʜʘʨʪʘʤ ʢʘʯʝʩʪʚʘ, ʘ ʥʝ ʧʦʜʜʝʨʞʘʥʠʝ 

ʠ ʩʦʭʨʘʥʝʥʠʝ ʧʨʦʜʫʢʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʣʝʩʦʚ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ, ʢʘʢ ʵʪʦ 

ʦʪʨʘʞʝʥʦ ʚ ʜʠʨʝʢʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ (ʂʨʠʪʝʨʠʠ ʠ ʠʥʜʠʢʘʪʦʨʳ ..., 1997; ʂʦʥʮʝʧ-

ʮʠʷ ..., 1998).  

ʅʦʨʤʘʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʫʢʮʝʩʩʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʙʣʦʢʠʨʫʶʪ ʢʘʢ ʩʣʠʰʢʦʤ 

ʩʠʣʴʥʳʝ ʠ ʯʘʩʪʳʝ ʥʘʨʫʰʝʥʠʷ, ʪʘʢ ʠ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʦʥʳʭ, ʯʪʦ ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʦʣʥʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʮʠʧʦʤ ʦʧʪʠʤʘʣʴʥʦʩʪʠ (ʜʣʷ ʨʘʟʚʠʪʠʷ ʙʠʦʩʠʩʪʝʤʳ 

ʦʜʠʥʘʢʦʚʦ ʚʨʝʜʝʥ ʢʘʢ ʥʝʜʦʩʪʘʪʦʢ, ʪʘʢ ʠ ʠʟʙʳʪʦʢ ʣʶʙʦʛʦ ʠʟ ʨʝʩʫʨʩʦʚ). ɽʩʣʠ ʩʠ-

ʩʪʝʤʘ (ʢʘʢ ʙʠʦʣʦʛʠʯʝʩʢʘʷ, ʪʘʢ ʠ ʩʦʮʠʘʣʴʥʘʷ) ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʢʦʝ ʠʣʠ ʤʘʣʦ ʧʦʜ-

ʚʝʨʛʘʝʪʩʷ ʥʝʦʞʠʜʘʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ, ʪʦ ʦʥʘ çʫʪʨʘʯʠʚʘʝʪ ʙʜʠʪʝʣʴʥʦʩʪʴè ʠ ʧʦ-

ʩʪʝʧʝʥʥʦ çʟʘʙʳʚʘʝʪè ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʦʙʣʘʩʪʠ ʫʩʪʦʡʯʠʚʦʩʪʠ 

(ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ..., 1981), ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʜʘʞʝ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟ-
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ʤʝʥʝʥʠʷ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʧʨʠʚʦʜʷʪ ʢ ʝʝ ʩʝʨʴʝʟʥʦʤʫ çʟʘʙʦʣʝʚʘʥʠʶè ʠʣʠ çʩʤʝʨ-

ʪʠè (ʠʟʦʣʷʮʠʷ ʦʪ ʤʘʣʳʭ ʚʦʟʤʫʱʝʥʠʡ ʧʨʠʚʦʜʠʪ ʢ ʫʷʟʚʠʤʦʩʪʠ ʙʦʣʴʰʠʤʠ ʚʦʟʤʫ-

ʝɦʥʠ̫ ʤʠ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʢʨʠʟʠʩʦʚ - ʚʦʪ ʧʦʯʝʤʫ ʚʨʘʯʠ ʥʘʩʪʦʷʪʝʣʴʥʦ ʪʚʝʨʜʷʪ 

ʥʘʤ ʦ ʧʦʣʴʟʝ ʟʘʢʘʣʠʚʘʥʠʷ ʦʨʛʘʥʠʟʤʘ). ʀʟʤʝʥʯʠʚʦʩʪʴ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʚʢʣʶʯʘʷ 

ʩʠʣɹʥʳʝ ʥʘʨʫʰʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚʨʝʤʷ ʦʪ ʚʨʝʤʝʥʠ, ʧʨʠʚʦʜʷʪ ʢ ʚʦʟʥʠʢʥʦʚʝ-

ʥʠʶ ʩʘʤʦʨʝʛʫʣʠʨʫʶʱʠʭʩʷ ʙʠʦʩʠʩʪʝʤ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʠʧʘ, ʦʙʣʘʜʘʶʱʠʭ ʦʧʨʝ-

ʜʝʣʝʥʥʦʡ ʛʠʙʢʦʩʪʴʶ. ʇʦʵʪʦʤʫ ʩʪʨʘʪʝʛʠʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʥʘʮʝʣʝʥʥʳʝ ʥʘ 

ʫʤʝʥʴʰʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʛʝʦʩʠʩʪʝʤ ʩ ʮʝʣʴʶ çʫʣʫʯ-

ʰʝʥʠʷè ʢʘʯʝʩʪʚʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʩʦʤʥʠʪʝʣʴʥʳ (ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ..., 

1981). ɿʘʜʘʯʫ ʧʦʜʜʝʨʞʘʥʠʷ ʦʙʱʝʡ ʥʝʠʟʤʝʥʥʦʩʪʠ ʵʢʦʩʠʩʪʝʤ, ʠʭ ʥʝʢʦʪʦʨʦʛʦ 

ʚʥʫʪʨʝʥʥʝʛʦ ʧʦʩʪʦʷʥʩʪʚʘ, ʥʝʣʴʟʷ ʧʨʠʟʥʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʧʨʘʚʜʘʥʥʦʡ. ʕʢʦʩʠ-

ʩʪʝʤʳ ʜʦʣʞʥʳ ʨʘʟʚʠʚʘʪʴʩʷ ʠ ʫʤʠʨʘʪʴ, ʢʘʢ ʚʩʝ ʞʠʚʦʝ ʚ ʧʨʠʨʦʜʝ. 

ʆʩʪʘʥʦʚʢʘ ʨʘʟʚʠʪʠʷ ʵʢʦʩʠʩʪʝʤ ʥʝʠʟʙʝʞʥʦ ʚʝʜʝʪ ʢ ʠʭ ʜʝʛʨʘʜʘʮʠʠ. ʇʨʠʤʝʨʦʤ 

ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʟʘʧʘʜʥʦ-ʝʚʨʦʧʝʡʩʢʠʡ ʦʧʳʪ ʜʣʠʪʝʣʴʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʯʠʩʪʳʭ 

ʭʚʦʡʥʳʭ ʥʘʩʘʞʜʝʥʠʡ.   ɿʘ 200...300 ʣʝʪ ʥʘ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʧʣʦʱʘʜʷʭ ʙʳʣʦ ʚʳ-

ʨʘʱʝʥʦ 2-3 ʧʦʢʦʣʝʥʠʷ ʯʠʩʪʳʭ ʝʣʴʥʠʢʦʚ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚ, ʩʥʠ-

ʞʝʥʠʶ ʪʝʢʫʱʝʛʦ ʧʨʠʨʦʩʪʘ ʠ ʙʦʥʠʪʝʪʘ ʜʨʝʚʦʩʪʦʝʚ (ʅʝʩʪʝʨʦʚ, 1961). ɺ ʣʝʩʘʭ ʝʚ-

ʨʦʧʝʡʩʢʦʛʦ ʉʝʚʝʨʘ ʈʦʩʩʠʠ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʪʘʢʞʝ ʩʤʝʥʠʣʦʩʴ 2-3 ʧʦʢʦʣʝʥʠʷ ʯʠ-

ʩʪʳʭ ʝʣʴʥʠʢʦʚ ʠ ʙʦʥʠʪʝʪ ʠʭ ʫʧʘʣ, ʢʘʢ ʦʪʤʝʯʘʝʪ ɺ.ɻ. ʅʝʩʪʝʨʦʚ (1961), ʩʦ II-III  ʜʦ 

IV-V ʢʣʘʩʩʦʚ. ɸʥʘʣʠʟ ʨʘʟʚʠʪʠʷ ʩʦʩʥʷʢʦʚ ʠ ʝʣʴʥʠʢʦʚ  ʪʘʝʞʥʦʡ ʟʦʥʳ ʦʪ ʧʠʦʥʝʨ-

ʥʳʭ ʬʦʨʤʘʮʠʡ ʜʦ ʩʪʘʜʠʠ ʢʣʠʤʘʢʩʘ ʧʦʢʘʟʘʣ (ʂʘʟʠʤʠʨʦʚ, 1971; ʂʫʫʩʝʣʘ, 1997), 

ʯʪʦ ʟʘʧʘʩ ʜʨʝʚʝʩʠʥʳ ʠ ʝʝ ʧʨʠʨʦʩʪ ʥʘʠʙʦʣʴʰʠʝ ʚ ʧʝʨʚʦʤ ʧʦʢʦʣʝʥʠʠ. ʂʦʛʜʘ ʢʣʠ-

ʤʘʢʩʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʜʦʣʛʦʝ ʚʨʝʤʷ ʥʝ ʧʦʜʚʝʨʛʘʶʪʩʷ ʢʨʫʧʥʳʤ ʥʘʨʫʰʝʥʠʷʤ, ʪʦ 

ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʘʶʪ ʢʦʨʥʝʚʳʝ ʠ ʩʪʚʦʣʦʚʳʝ ʛʥʠʣʠ ʜʝʨʝʚʴʝʚ 

(ʉʪʦʨʦʞʝʥʢʦ, 1991ʘ, ʙ; ʂʫʫʩʝʣʘ, 1997). ʀ.ʂ. ʇʘʯʦʩʢʠʡ (1917, 1921) ʦʧʠʩʘʣ ʩʣʫ-

ʯʘʡ ʛʠʙʝʣʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʫʢʨʘʠʥʩʢʦʡ ʢʦʚʳʣʴʥʦʡ ʩʪʝʧʠ ʚ ɸʩʢʘʥʠʷ-

ʅʦʚʘ ʧʦʩʣʝ ʦʛʦʨʘʞʠʚʘʥʠʷ ʠ ʧʦʣʥʦʛʦ ʧʨʝʢʨʘʱʝʥʠʷ ʚʳʧʘʩʘ ʠ ʢʦʩʴʙʳ. ʇʨʠʯʠʥʘ 

ʛʠʙʝʣʠ ï ʥʘʢʦʧʣʝʥʠʝ ʤʝʨʪʚʦʡ ʦʨʛʘʥʠʯʝʩʢʦʡ ʤʘʩʩʳ, çʟʘʜʫʰʠʚʰʝʡè ʜʝʨʥʦʚʠʥʳ 

ʢʦʚʳʣʷ ʠ ʪʠʧʯʘʢʘ. ʉʣʦʞʥʳʤ ʧʨʠʨʦʜʥʳʤ ʠ ʩʦʮʠʘʣʴʥʳʤ ʩʠʩʪʝʤʘʤ ʥʝʣʴʟʷ ʥʘʚʷ-

ʟʳʚʘʪʴ, ʩ ʧʦʟʠʮʠʡ ʩʠʥʝʨʛʝʪʠʢʠ, ʧʫʪʠ ʠʭ ʨʘʟʚʠʪʠʷ (ʌʦʤʠʥʘ, 1999); ʧʨʘʚʠʣʴʥʝʝ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʩʢʨʳʪʠʶ ʠʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ.  

ʇʘʨʘʜʦʢʩʘʣʴʥʦ, ʥʦ ʬʘʢʪ - ʩʪʨʝʤʣʝʥʠʝ ʩʠʩʪʝʤʳ ʜʝʨʞʘʪʴʩʷ ʧʦʜʘʣʴʰʝ ʦʪ ʦʧʘʩ-

ʥʦʡ ʟʦʥʳ ʦʙʣʘʩʪʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʩʪʝʧʝʥʥʦ ʧʨʠʚʦʜʠʪ ʝʝ ʢ ʚʳʩʦʢʦʡ ʫʷʟʚʠʤʦʩʪʠ 

ʨʝʟʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʩʣʦʞʠʚʰʠʭʩʷ ʫʩʣʦʚʠʡ ʩʨʝʜʳ, ʪʘʢ ʢʘʢ ʩʘʤʘ ʦʙʣʘʩʪʴ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʝʟʘʤʝʪʥʦ ʩʞʠʤʘʝʪʩʷ ʜʦ ʦʯʝʥʴ ʫʟʢʠʭ ʧʨʝʜʝʣʦʚ. ʊʘʢ, ʥʘʧʨʠʤʝʨ 

(ʆʜʫʤ, 1975; ʏʝʨʥʦʚʘ, ɹʳʣʦʚʘ, 1981), ʧʝʩʮʳ ʚ ʪʫʥʜʨʝ ʧʨʠʩʧʦʩʦʙʠʣʠʩʴ ʢ ʟʥʘʯʠ-

ʪʝʣʴʥʳʤ ʢʦʣʝʙʘʥʠʷʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʫʩʧʝʰʥʦ ʞʠʚʫʪ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ +30 

ʜʦ -55̄ ʉ, ʪʦʛʜʘ ʢʘʢ ʤʥʦʛʠʝ ʚʠʜʳ ʘʨʢʪʠʯʝʩʢʠʭ ʨʳʙ ʠʣʠ ʪʝʧʣʦʚʦʜʥʳʭ ʨʘʯʢʦʚ, 

ʦʙʠʪʘʶʱʠʝ ʚ ʦʯʝʥʴ ʩʪʘʙʠʣʴʥʦʡ ʩʨʝʜʝ, ʚʳʜʝʨʞʠʚʘʶʪ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʜʳ ʚʩʝʛʦ ʚ 2-6¯
 
ʉ (ʧʝʨʚʳʝ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ +4 ʜʦ +6, ʚʪʦʨʳʝ - ʦʪ +23 ʜʦ +29¯

 
ʉ). 

ɽʱʝ ʙʦʣʝʝ ʩʪʝʥʦʪʝʨʤʥʳ ʥʝʢʦʪʦʨʳʝ ʢʨʠʦʬʠʣʴʥʳʝ ʟʝʣʝʥʳʝ ʠ ʜʠʘʪʦʤʦʚʳʝ ʚʦʜʦ-

ʨʦʩʣʠ, ʢʦʪʦʨʳʝ ʞʠʚʫʪ ʚ ʧʦʣʷʨʥʳʭ ʣʴʜʘʭ ʪʦʣʴʢʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʦʣʦ 0¯
 
ʉ 

(ʈʠʢʣʝʬʩ, 1979). ɼʦʚʦʣʴʥʦ ʩʪʝʥʦʪʝʨʤʥʳ ʠ ʚʠʜʳ ʦʨʛʘʥʠʟʤʦʚ ʪʨʦʧʠʯʝʩʢʠʭ ʜʦʞ-
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ʜʝʚʳʭ ʣʝʩʦʚ, ʛʜʝ ʩʨʝʜʥʝʤʝʩʷʯʥʳʝ  ʪʝʤʧʝʨʘʪʫʨʳ  ʚʦʟʜʫʭʘ  ʠʟʤʝʥʷʶʪʩʷ  ʚ  ʧʨʝ-

ʜʝʣʘʭ  ʛʦʜʘ  ʚʩʝʛʦ ʥʘ 1-2¯
 
ʉ ʧʨʠ ʦʙʱʝʤ ʠʭ ʨʘʟʤʘʭʝ (ʦʪ ʚʦʟʤʦʞʥʦʛʦ ʤʠʥʠʤʫʤʘ ʜʦ 

ʚʦʟʤʦʞʥʦʛʦ ʤʘʢʩʠʤʫʤʘ) 18-20̄  ʉ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚʳʩʦʢʘʷ ʫʷʟʚʠʤʦʩʪʴ ʪʨʦʧʠʯʝ-

ʩʢʠʭ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʠʭ ʵʚʦʣʶʮʠʠ ʚ ʦʙʣʘʩʪʷʭ ʩ ʧʦʩʪʦʷʥ-

ʥʳʤ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠʤʦʤ (ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ..., 1981). ɺ ʮʝʣʦʤ ʚ ʥʝ-

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʩʨʝʜʳ ʨʘʟʚʠʚʘʶʪʩʷ ʙʠʦʩʠʩʪʝʤʳ ʩ ʰʠʨʦʢʠʤʠ ʩʠʥʵʢʦ-

ʣʦʛʠʯʝʩʢʠʤʠ ʥʠʰʘʤʠ (ɺʳʛʦʜʩʢʘʷ, ʇʫʟʘʯʝʥʢʦ, ʉʢʫʣʢʠʥ, 1971). ʋʩʪʦʡʯʠʚʦʩʪʴ 

ʵʢʦʩʠʩʪʝʤ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʥʝ ʚʦʧʨʝʢʠ, ʘ ʙʣʘʛʦʜʘʨʷ ʠʟʤʝʥʯʠʚʦ-

ʩʪʠ ʩʨʝʜʳ, ʚʦʩʧʠʪʳʚʘʶʱʝʡ ʥʝʦʙʭʦʜʠʤʫʶ ʛʠʙʢʦʩʪʴ ʩʦʩʪʘʚʣʷʶʱʠʭ ʠʭ ʙʠʦʢʦʤ-

ʧʦʥʝʥʪʦʚ.  ʇʦʢʘʟʘʥʦ, ʢ ʧʨʠʤʝʨʫ, ʯʪʦ ʝʩʣʠ ʚʳʜʝʨʞʠʚʘʪʴ ʧʨʦʨʦʩʪʢʠ ʟʣʘʢʦʚ ʠʣʠ 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʚ ʫʩʣʦʚʠʷʭ ʚʦʜʥʦʛʦ ʜʝʬʠʮʠʪʘ, ʪʦ ʨʘʟʚʠʚʰʠʝʩʷ ʠʟ ʥʠʭ ʨʘʩʪʝʥʠʷ 

ʣʫʯʰʝ ʧʝʨʝʥʦʩʷʪ ʟʘʩʫʭʫ (ʃʝʦʧʦʣʴʜ, 1968). ʇʦʤʝʱʝʥʠʝ ʙʠʦʮʝʥʦʟʘ ʚ ʫʟʢʠʝ ʨʘʤʢʠ 

ʧʦʩʪʦʷʥʩʪʚʘ ʩʨʝʜʳ ʧʦʩʪʝʧʝʥʥʦ ʜʝʣʘʝʪ ʝʛʦ ʙʦʣʝʝ ʭʨʫʧʢʠʤ ʠ ʫʷʟʚʠʤʳʤ, ʧʨʠʤʝ-

ʨʦʤ ʯʝʛʦ ʷʚʣʷʶʪʩʷ ʦʨʘʥʞʝʨʝʡʥʳʝ ʠ ʪʝʧʣʠʯʥʳʝ ʵʢʦʩʠʩʪʝʤʳ. 

ʋʩʪʦʡʯʠʚʦʩʪʴ, ʜʦʚʝʜʝʥʥʘʷ ʜʦ ʩʚʦʝʛʦ ʧʨʝʜʝʣʘ, ʧʦʣʥʦʩʪʴʶ ʙʣʦʢʠʨʫʝʪ ʜʘʣʴ-

ʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ. ʏʝʨʝʩʯʫʨ ʩʪʘʙʠʣʴʥʳʝ ʬʦʨʤʳ ï ʵʪʦ ʪʫʧʠʢʦʚʳʝ ʬʦʨ-

ʤʳ, ʵʚʦʣʶʮʠʷ ʢʦʪʦʨʳʭ ʧʨʝʢʨʘʪʠʣʘʩʴ. ʏʨʝʟʤʝʨʥʘʷ ʘʜʘʧʪʘʮʠʷ ʩʪʦʣʴ ʞʝ ʦʧʘʩʥʘ 

ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʚʠʜʘ, ʢʘʢ ʠ ʝʛʦ ʥʝʩʧʦʩʦʙʥʦʩʪʴ ʢ ʘʜʘʧʪʘʮʠʷʤ. ʉʪʨʝʤʣʝ-

ʥʠʝ ʩʠʩʪʝʤʳ ʢ ʛʦʤʝʦʩʪʘʟʠʩʫ ʜʦʣʞʥʦ ʦʙʷʟʘʪʝʣʴʥʦ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴʩʷ ʜʨʫʛʠʤʠ 

ʪʝʥʜʝʥʮʠʷʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʨʦʩʪ ʨʘʟʥʦʦʙʨʘʟʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʬʦʨʤ, ʘ ʵʪʠ 

ʪʝʥʜʝʥʮʠʠ ʥʝʠʟʙʝʞʥʦ ʙʫʜʫʪ ʬʦʨʤʠʨʦʚʘʪʴ ʤʝʭʘʥʠʟʤʳ ʥʝ ʪʦʣʴʢʦ ʦʪʨʠʮʘʪʝʣʴʥʳʭ, 

ʥʦ ʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʦʙʨʘʪʥʳʭ ʩʚʷʟʝʡ (ʄʦʠʩʝʝʚ, 1987, 1990). ʃʶʙʦʡ ʧʨʦʮʝʩʩ 

ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ, ʣʶʙʳʝ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʫʩʪʦʡʯʠʚʳʝ ʩʪʨʫʢʪʫʨʳ ï ʵʪʦ ʚʩʝʛʜʘ 

ʨʝʟʫʣʴʪʘʪ ʩʚʦʝʦʙʨʘʟʥʦʛʦ ʢʦʤʧʨʦʤʠʩʩʘ ʤʝʞʜʫ ʧʨʦʪʠʚʦʨʝʯʠʚʳʤʠ ʪʝʥʜʝʥʮʠʷʤʠ. 

ʊʦʣʴʢʦ ʩʦʭʨʘʥʝʥʠʝ ʧʨʦʪʠʚʦʨʝʯʠʡ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʩʧʦʩʦʙʥʦ 

ʦʙʝʩʧʝʯʠʪʴ ʨʘʟʚʠʪʠʝ, ʭʦʪʷ ʧʨʠ ʵʪʦʤ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʠ ʥʝ ʦʯʝʥʴ ʫʩʪʦʡʯʠʚʦʡ. 

ɺ ʪʝʨʤʠʪʥʠʢʘʭ, ʢ ʧʨʠʤʝʨʫ, ʚʩʝ ʧʨʦʪʠʚʦʨʝʯʠʷ ʨʘʟʨʝʰʝʥʳ, ʪʘʢ ʩʢʘʟʘʪʴ, çʨʘʟ ʠ 

ʥʘʚʩʝʛʜʘè, ʧʦʵʪʦʤʫ ʵʚʦʣʶʮʠʷ ʵʪʠʭ ʥʘʩʝʢʦʤʳʭ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʝʢʨʘʪʠʣʘʩʴ ʫʞʝ 

ʤʥʦʛʦ ʤʠʣʣʠʦʥʦʚ ʣʝʪ ʥʘʟʘʜ. 

ʈʘʟʚʠʪʠʝ ʞʠʚʦʡ ʤʘʪʝʨʠʠ ʥʘ ɿʝʤʣʝ, - ʦʪ ʦʜʥʦʢʣʝʪʦʯʥʦʛʦ ʩʫʱʝʩʪʚʘ ʜʦ ʙʠʦ-

ʩʬʝʨʳ - ʧʦʜʯʠʥʝʥʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʨʠʪʤʘʤ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʢ ʚʥʫʪʨʝʥ-

ʥʠʤʠ ʧʨʠʯʠʥʘʤʠ (ʙʠʦʭʠʤʠʯʝʩʢʠʤʠ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʪ.ʧ.), ʪʘʢ ʠ ʚʥʝʰʥʠʤʠ 

(ʨʠʪʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʫʩʣʦʚʠʡ ʚʥʝʰʥʝʡ ʩʨʝʜʳ). ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, 

ʮʠʢʣʠʯʝʩʢʠ ʨʘʟʚʠʚʘʷʩʴ, ʦʪʩʯʠʪʳʚʘʶʪ ʩʚʦʝ ʚʥʫʪʨʝʥʥʝʝ ʚʨʝʤʷ, ʢʦʪʦʨʦʝ ʚʳʩʪʫʧʘ-

ʝʪ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ɹʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʚ 

ʦʨʛʘʥʠʟʤʘʭ çʙʠʦʣʦʛʠʯʝʩʢʠʭ ʯʘʩʦʚè, ʧʦʜʪʚʝʨʞʜʝʥʥʦʤʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ (ʏʝʨ-

ʥʳʰʝʚ, ɸʬʦʥʠʥʘ, 1976), ʧʦʚʳʰʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʵʢʦʩʠʩʪʝʤ, ʦʙʝʩʧʝ-

ʯʠʚʘʝʤʘʷ ʟʘ ʩʯʝʪ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʨʠʪʤʦʚ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʩ ʥʘʩʪʫʧʣʝʥʠʝʤ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʜʣʷ ʥʠʭ ʧʝʨʠʦʜʦʚ ʞʠʟʥʠ. 

ɺʩʝ ʚʥʫʪʨʝʥʥʠʝ ʨʠʪʤʳ ʮʝʣʦʩʪʥʦʡ ʩʘʤʦʦʨʛʘʥʠʟʦʚʘʚʰʝʡʩʷ ʩʠʩʪʝʤʳ ʛʘʨʤʦʥʠʯʥʦ 

ʩʦʧʦʜʯʠʥʝʥʳ ʜʨʫʛ ʜʨʫʛʫ ʠ ʩʚʷʟʘʥʳ ʚʦʝʜʠʥʦ ʥʠʪʴʶ ʩ ʚʥʝʰʥʠʤʠ ʨʠʪʤʘʤʠ. ʈʘʟ-

ʚʠʪʠʝ ʙʠʦʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ  ʩʚʦʝʦʙʨʘʟʥʳʤʠ ʘʚʪʦʛʝʥʝʨʘʪʦʨʘʤʠ ʠ ʪʨʠʛ-

ʛʝʨʘʤʠ (ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʤʠ) ʢʦʣʝʙʘʥʠʡ (ɸʣʝʢʩʝʝʚ, 1976; ɼʞʘʥʩʝʠʪʦʚ, 1978; ʇʫ-
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ʟʘʯʝʥʢʦ, 1986),  çʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʦè, ʪʘʢʠʤ ʦʙʨʘʟʦʤ,  ʥʘ ʩʫʪʦʯʥʳʝ, ʩʝʟʦʥʥʳʝ 

ʠ ʠʥʳʝ ʟʝʤʥʳʝ ʠ ʢʦʩʤʠʯʝʩʢʠʝ ʨʠʪʤʳ. ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʨʠʪʤʳ ʩʦʩʪʘʚʣʷʶʪ ʩʫʱʝ-

ʩʪʚʝʥʥʳʡ ʵʣʝʤʝʥʪ ʚʨʝʤʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʧʦʟʚʦʣʷʶ-

ʱʠʡ ʠʤ ʫʩʪʦʡʯʠʚʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʠ ʨʘʟʚʠʚʘʪʴʩʷ. ʃʶʙʦʡ ʙʠʦʨʠʪʤ, ʤʝʞʜʫ 

ʪʝʤ, ʥʝ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʪʨʦʛʦʝ ʨʘʟ ʠ ʥʘʚʩʝʛʜʘ ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʨʘʩʧʠ-

ʩʘʥʠʝ ʠʣʠ ʚʦʠʥʩʢʠʡ ʫʩʪʘʚ - ʞʝʩʪʢʦ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʙʳʣʘ ʙʳ ʞʘʣ-

ʢʦʡ ʠ ʙʝʩʧʦʤʦʱʥʦʡ ʚ ʥʘʰʝʤ ʤʠʨʝ. ʛʜʝ ʚʩʝ ʩʦʙʳʪʠʷ ʙʝʩʢʦʥʝʯʥʦ ʨʘʟʥʦʦʙʨʘʟʥʳ, 

ʭʦʪʷ ʠ ʚ ʦʙʱʝʤ-ʪʦ ʟʘʢʦʥʦʤʝʨʥʳ. ʊʦʣʴʢʦ ʧʦʩʪʦʷʥʥʦ ʧʦʜʩʪʨʘʠʚʘʷʩʴ ʢ ʢʦʥʢʨʝʪ-

ʥʳʤ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ, ʨʝʛʫʣʠʨʫʷ ʭʦʜ ʩʚʦʠʭ ʚʥʫʪʨʝʥʥʠʭ çʯʘʩʦʚè, ʙʠʦʩʠʩʪʝʤʘ ʩʦ-

ʭʨʘʥʷʝʪ ʩʚʦʶ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ (ʫʩʪʦʡʯʠʚʦʩʪʴ).  

ʅʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ, ʢʘʢ 

ʠʟʚʝʩʪʥʦ, ʦʪʩʫʪʩʪʚʠʝ  ʙʠʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʟʦʥʘʥʩʘ ʨʘʟʣʠʯʥʳʭ 

ʚʦʣʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʠʣʠ ʩʚʝʜʝʥʠʝ ʠʭ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʢ ʤʠʥʠʤʫʤʫ. ɺ ʙʠʦʣʦ-

ʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʵʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʜʝʩʠʥʭʨʦʥʠʟʘʮʠʝʡ ʞʠʟʥʝʥʥʳʭ ʨʠʪʤʦʚ ʚʠ-

ʜʦʚ, ʢʦʥʢʫʨʠʨʫʶʱʠʭ ʟʘ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʠʣʠ ʙʣʠʟʢʠʡ ʢ ʥʝʤʫ ʨʝʩʫʨʩ. ɺ ʧʨʦʮʝʩʩʝ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʵʢʦʩʠʩʪʝʤ ʚ ʥʠʭ ʦʩʪʘʶʪʩʷ ʞʠʪʴ ʣʠʰʴ ʪʝ ʚʠ-

ʜʳ, ʢʦʪʦʨʳʝ ʥʝ ʪʦʣʴʢʦ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʚʧʠʩʳʚʘʶʪʩʷ ʚ ʧʨʠʨʦʜʥʳʝ ʨʠʪʤʳ, ʥʦ ʠ, 

ʩʦʛʣʘʩʥʦ ʧʨʘʚʠʣʫ ɻ.ʌ. ɻʘʫʟʝ (ʈʝʡʤʝʨʩ, 1994), ʤʠʥʠʤʘʣʴʥʦ ʢʦʥʢʫʨʠʨʫʶʪ ʤʝʞʜʫ 

ʩʦʙʦʡ. ʃʶʙʫʶ ʧʨʠʨʦʜʥʫʶ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ ʩʘʤʦʦʨʛʘʥʠʟʦʚʘʥʥʫʶ ʵʢʦʩʠʩʪʝʤʫ, 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ, ʩʣʘʛʘʶʪ ʚʠʜʳ, ʢʦʪʦʨʳʝ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʨʠʪʤʠʢʝ ʩʚʦʠʭ ʞʠʟ-

ʥʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ: ʩʨʦʢʘʤ ʨʦʞʜʝʥʠʷ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ, 

ʩʫʪʦʯʥʦʡ ʠ ʩʝʟʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʪʨʝʙʦʚʘʪʝʣʴʥʦʩʪʠ ʢ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ (ɼʝʤʘʢʦʚ, 

1998 ʛ, ʝ). ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʚʠʜʳ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴ-

ʟʫʶʪ ʨʝʩʫʨʩʳ ʩʨʝʜʳ, ʢʦʪʦʨʳʝ ʚʩʝʛʜʘ ʦʯʝʥʴ ʦʛʨʘʥʠʯʝʥʳ, ʠʟʙʝʛʘʷ, ʥʘʩʢʦʣʴʢʦ ʵʪʦ 

ʚʦʟʤʦʞʥʦ, ʢʦʥʢʫʨʝʥʮʠʠ ʩ ʩʦʩʝʜʷʤʠ ʧʦ ʩʦʦʙʱʝʩʪʚʫ.  

ʈʘʚʥʦʚʝʩʥʫʶ (ʫʩʪʦʡʯʠʚʫʶ) ʙʠʦʩʠʩʪʝʤʫ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ (ʇʫ-

ʟʘʯʝʥʢʦ, 1986), ʩʣʘʛʘʶʪ ʠʝʨʘʨʭʠʯʝʩʢʠ ʩʦʧʦʜʯʠʥʝʥʥʳʝ ʵʣʝʤʝʥʪʳ, ʯʘʩʪʦʪʳ ʧʨʦ-

ʪʝʢʘʥʠʷ ʞʠʟʥʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʢʦʪʦʨʳʭ ʨʘʟʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʚ 2-5 ʨʘʟ (ʚ 

ʩʨʝʜʥʝʤ ʚ 3 ʨʘʟʘ). ʕʣʝʤʝʥʪʳ ʩ ʯʘʩʪʦʪʥʦ ʩʦʠʟʤʝʨʠʤʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʠʣʠ ʵʣʠʤʠ-

ʥʠʨʫʶʪ, ʠʣʠ ʦʙʨʘʟʫʶʪ ʩʠʩʪʝʤʫ ʩ ʜʨʫʛʠʤʠ ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ʇʨʠ ʵʪʦʤ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʝ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʧʨʦʪʝʢʘʶʪ ʚ ʠʝʨʘʨʭʠʯʝʩʢʠ ʥʠʞʝ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʫʨʦʚʥʷʭ, ʥʠʢʦʠʤ ʦʙʨʘʟʦʤ ʥʝ ʦʧʨʝʜʝʣʷʶʪ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʧʨʦ-

ʮʝʩʩʦʚ ʙʣʦʢʦʚ ʩʠʩʪʝʤ ʚʳʩʰʠʭ ʫʨʦʚʥʝʡ. ʌʝʥʦʨʠʪʤʠʯʝʩʢʘʷ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʩʪʨʫʢʪʫʨʳ ʵʢʦʩʠʩʪʝʤ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʷʚʣʷʶʪʩʷ ʚʝʩʴʤʘ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʧʨʠʟʥʘ-

ʢʘʤʠ ʩʪʝʧʝʥʠ ʠʭ ʦʨʛʘʥʠʟʦʚʘʥʥʦʩʪʠ. ʏʝʤ ʦʥʠ ʨʘʟʥʦʦʙʨʘʟʥʝʝ, ʪʝʤ ʫʩʪʦʡʯʠʚʝʝ ʠ 

ʧʨʦʜʫʢʪʠʚʥʝʝ ʵʢʦʩʠʩʪʝʤʳ.  

ɸʩʠʥʭʨʦʥʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʚʩʝʭ ʫʨʦʚ-

ʥʷʭ ʦʨʛʘʥʠʟʘʮʠʠ ʞʠʚʦʡ ʤʘʪʝʨʠʠ: ʦʨʛʘʥʠʟʤʝʥʥʦʤ, ʧʦʧʫʣʷʮʠʦʥʥʦʤ, ʵʢʦʩʠʩʪʝʤ-

ʥʦʤ, ʣʘʥʜʰʘʬʪʥʦʤ ʠ ʙʠʦʩʬʝʨʥʦʤ. ʊʘʢ, ʥʘ ʦʨʛʘʥʠʟʤʝʥʥʦʤ ʫʨʦʚʥʝ ʦʨʛʘʥʠʟʘʮʠʠ 

ʨʠʪʤʳ ʨʘʟʚʠʪʠʷ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʦʚ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ ʥʝ ʩʦʚʧʘʜʘʶʪ ʤʝʞʜʫ 

ʩʦʙʦʡ (ʑʝʨʙʘʢʦʚ, ʃʘʟʘʨʝʚʘ, 1952; ʈʝʜʴʢʦ ʠ ʜʨ., 1983; ʐʤʘʣʴʛʘʫʟʝʥ, 1984).  ɺʩʝ 

ʧʨʠʨʦʜʥʳʝ ʧʦʧʫʣʷʮʠʠ ʧʦ ʨʠʪʤʠʢʝ ʨʘʟʚʠʪʠʷ ʦʩʦʙʝʡ ʪʘʢʞʝ ʜʦʚʦʣʴʥʦ ʛʝʪʝʨʦʛʝʥ-

ʥʳ. ɺ ʧʦʧʫʣʷʮʠʠ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʠʩʫʪʩʪʚʫʶʪ ʦʩʦʙʠ, ʨʘʟʣʠ-
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ʯʘʶʱʠʝʩʷ ʧʦ ʪʝʤʧʘʤ ʦʥʪʦʛʝʥʝʟʘ (ʂʨʘʚʯʝʥʢʦ, 1972), ʨʝʘʢʮʠʠ ʥʘ ʢʦʣʝʙʘʥʠʷ 

ʫʩʣʦʚʠʡ ʚʥʝʰʥʝʡ ʩʨʝʜʳ (ʂʦʪʦʚ, 1988) ʠ ʚʥʫʪʨʠʚʠʜʦʚʫʶ ʢʦʥʢʫʨʝʥʮʠʶ, ʪ.ʝ. ʪʝʩ-

ʥʦʪʫ ʤʝʩʪʘ ʦʙʠʪʘʥʠʷ (ʂʘʥ-ʀʭʠ-ʉʘʢʘʡ, 1964; ɼʴʷʢʦʚ, ɼʨʘʛʘʚʮʝʚ, 1975 ). ɼʘʞʝ 

ʩʨʝʜʠ ʜʝʨʝʚʴʝʚ ʦʜʥʦʛʦ ʨʘʟʤʝʨʥʦʛʦ ʢʣʘʩʩʘ ʚ ʙʠʦʪʦʧʝ ʦʪʤʝʯʘʝʪʩʷ ʜʦʚʦʣʴʥʦ ʰʠ-

ʨʦʢʘʷ ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʚʝʣʠʯʠʥʳ ʨʘʜʠʘʣʴʥʦʛʦ ʠ ʣʠʥʝʡʥʦʛʦ ʧʨʠʨʦʩʪʦʚ ʚ 

ʧʨʝʜʝʣʘʭ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʛʦʜʘ ʠ ʙʦʣʴʰʘʷ ʘʩʠʥʭʨʦʥʥʦʩʪʴ ʠʭ ʨʠʪʤʠ-

ʢʠ (ɼʝʤʘʢʦʚ, 1996 ʚ, 1997 ʝ, 1998 ʘ, ʛ, ʝ, 1999 ʙ; ʚ, ɼʝʤʘʢʦʚ, ʇʦʣʝʚʱʠʢʦʚ, 1997; 

ɼʝʤʘʢʦʚ, ʀʚʘʥʦʚ, ɽʣʴʤʝʢʝʝʚʘ, 1998).  

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʯʝʤ ʚʳʰʝ 

ʣʘʥʜʰʘʬʪʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʣʝʩʦʚ, ʪʝʤ ʫʩʪʦʡʯʠʚʝʝ ʦʥʠ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʜʝʩʪʨʫʢ-

ʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ɺ ʦʜʥʦʨʦʜʥʳʭ ʧʦ ʩʪʨʫʢʪʫʨʥʳʤ ʠ ʜʠʥʘʤʠʯʝ-

ʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʣʝʩʥʳʭ ʤʘʩʩʠʚʘʭ ʯʘʱʝ ʚʦʟʥʠʢʘʶʪ çʙʠʝʥʠʷè, ʩʦʧʨʦʚʦʞ-

ʜʘʶʱʠʝʩʷ ʩʠʣʴʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʙʠʦʮʝʥʦʟʦʚ. ʇʨʠʤʝʨʦʤ ʵʪʦʤʫ ʷʚʣʷʝʪʩʷ 

ʚʩʧʳʰʢʘ ʤʘʩʩʦʚʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʩʦʩʥʦʚʦʡ ʚʝʨʰʠʥʥʦʡ ʩʤʦʣʝʚʢʠ (ɼʝʤʘʢʦʚ, 

1994 ʙ, 1995 ʘ, 1996 ʘ, ʚ, 1997 ʛ, ʝ), ʨʝʘʣʠʟʦʚʘʚʰʘʷʩʷ ʚ ʩʦʩʥʷʢʘʭ ʄʘʨʠʡ ʕʣ  ʙʣʘ-

ʛʦʜʘʨʷ ʨʝʟʦʥʘʥʩʫ ʚ ʨʠʪʤʠʢʝ ʨʦʩʪʘ ʜʨʝʚʦʩʪʦʝʚ ʥʘ ʧʣʦʱʘʜʠ ʧʦʨʷʜʢʘ 250-300 ʪʳʩ. 

ʛʘ, ʚʦʟʥʠʢʰʝʤʫ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʝʜʥʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʣʝʩʦʚ.  

ʃʝʩ, ʢʘʢ ʷʚʣʝʥʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʠ ʠʩʪʦʨʠʯʝʩʢʦʝ, ʪ.ʝ. ʢʘʢ ʩʠʩʪʝʤʘ, ʚ ʢʦʪʦʨʦʡ 

ʚʩʝ ʙʠʦʵʣʝʤʝʥʪʳ ʵʚʦʣʶʮʠʦʥʥʦ ʢʦʘʜʘʧʪʠʨʦʚʘʣʠʩʴ ʜʨʫʛ ʢ ʜʨʫʛʫ ʠ ʧʨʠʩʧʦʩʦʙʠ-

ʣʠʩʴ ʢ ʩʫʱʝʩʪʚʫʶʱʠʤ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ, ʤʦʞʝʪ ʫʩʪʦʡʯʠʚʦ ʩʫʱʝʩʪʚʦʚʘʪʴ, ʨʘʟʚʠ-

ʚʘʪʴʩʷ ʠ ʩʘʤʦʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʜʘʞʝ ʧʨʠ ʜʦʚʦʣʴʥʦ ʩʠʣʴʥʳʭ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʥʘʨʫʰʝʥʠʷʭ (ʧʦʞʘʨʘʭ, ʚʝʪʨʦʚʘʣʘʭ ʠ ʪ.ʧ.). ɽʩʪʝʩʪʚʝʥʥʳʝ, ʥʝ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʝ 

ʯʝʣʦʚʝʢʦʤ, ʣʝʩʘ ʚ ʧʨʠʥʮʠʧʝ ʥʝ ʤʦʛʫʪ ʙʳʪʴ çʙʦʣʴʥʳʤʠè ʠ ʥʝ ʥʫʞʜʘʶʪʩʷ ʚ ʩʧʝ-

ʮʠʘʣʴʥʦʡ ʟʘʱʠʪʝ, ʪ.ʢ. ʦʙʣʘʜʘʶʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤ ʚʥʫʪʨʝʥʥʠʤ ʛʦʤʝʦʩʪʘʟʦʤ 

(ʉʪʘʜʥʠʮʢʠʡ, 1986, 1988). ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʙʦʣʝʟʥʠ ʢʘʢ ʦ ʙʝʜʩʪʚʠʠ, ʢʘʢ ʩʧʨʘ-

ʚʝʜʣʠʚʦ ʦʪʤʝʯʘʝʪ ɺ.ʅ. ɹʝʢʣʝʤʠʰʝʚ (1956, 1970), ʘʥʪʨʦʧʦʮʝʥʪʨʠʯʥʦ. ɺʦʟʙʫʜʠ-

ʪʝʣʠ ʙʦʣʝʟʥʝʡ ʨʘʩʪʝʥʠʡ ʠ ʥʘʩʝʢʦʤʳʝ-ʬʠʪʦʬʘʛʠ ʷʚʣʷʶʪʩʷ ʧʦʣʥʦʧʨʘʚʥʳʤʠ ʯʣʝ-

ʥʘʤʠ ʮʝʥʦʟʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʠʭ ʫʩʪʦʡʯʠʚʦʝ ʧʨʦʛʨʝʩʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ. ʕʪʦ 

ʧʦʣʦʞʝʥʠʝ ʪʨʝʙʫʝʪ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʝʨʝʩʤʦʪʨʘ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʦʚ ʩʫʱʝʩʪʚʫ-

ʶʱʝʡ ʢʦʥʮʝʧʮʠʠ ʣʝʩʦʟʘʱʠʪʳ, ʟʘʨʦʜʠʚʰʝʡʩʷ ʢʩʪʘʪʠ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʢʣʘʜʥʦʡ 

ʥʘʫʯʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʣʠʰʴ ʚ XIX ʚʝʢʝ, ʯʪʦ ʙʳʣʦ ʦʙʫʩʣʦʚʣʝʥʦ ʘʢʪʠʚʥʳʤ ʚʤʝ-

ʰʘʪʝʣʴʩʪʚʦʤ ʯʝʣʦʚʝʢʘ ʚ ʭʦʜ ʨʘʟʚʠʪʠʷ ʛʝʦʙʠʦʩʠʩʪʝʤ. ʅʫʞʥʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʦʣ-

ʥʦʩʪʴʶ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʷʜʦʭʠʤʠʢʘʪʦʚ, ʜʣʠʪʝʣʴʥʳʡ ʦʧʳʪ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʢʦʪʦʨʳʭ ʧʦʢʘʟʘʣ ʥʝ ʪʦʣʴʢʦ ʧʘʛʫʙʥʦʩʪʴ ʠʭ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʙʠʦʩʬʝ-

ʨʫ, ʥʦ ʠ ʦʪʩʫʪʩʪʚʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʝʩʣʠ ʦʮʝʥʠʚʘʪʴ ʝʝ ʚ ʧʨʝʜʝ-

ʣʘʭ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ (ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ..., 

1981; ɹʝʨʨʠʤʘʥ, 1990). ʅʝʦʙʭʦʜʠʤʦ ʨʘʟ ʠ ʥʘʚʩʝʛʜʘ ʫʩʚʦʠʪʴ ʟʦʣʦʪʳʝ ʧʨʘʚʠʣʘ: 1) 

ʚʳʠʛʨʳʚʘʷ ʚ ʦʜʥʦʤ, ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʦʠʛʨʳʚʘʝʤ ʚ ʜʨʫʛʦʤ;  2) ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʧʦ 

ʩʠʣʘʤ ʠ ʤʘʩʰʪʘʙʘʤ ʧʦʩʣʝʜʩʪʚʠʡ ʚʩʝʛʜʘ ʨʘʚʥʦ ʜʝʡʩʪʚʠʶ. ɹʦʨʴʙʫ ʥʫʞʥʦ ʧʨʦʚʦ-

ʜʠʪʴ ʩ ʧʨʠʯʠʥʘʤʠ, ʚʳʟʚʘʚʰʠʤʠ çʙʦʣʝʟʥʴè ʵʢʦʩʠʩʪʝʤ, ʘ ʥʝ ʩ ʪʝʤʠ ʠʣʠ ʠʥʳʤʠ 

ʚʠʜʘʤʠ ʦʨʛʘʥʠʟʤʦʚ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʤʠ ʝʝ ʪʝʯʝʥʠʝ ʠ ʷʚʣʷʶʱʠʤʠʩʷ ʯʘʱʝ ʚʩʝʛʦ 

ʣʠʰʴ ʩʣʝʜʩʪʚʠʝʤ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʦʩʣʘʙʣʝʥʠʷ ʥʘʩʘʞʜʝʥʠʡ. ɺʩʧʳʰʢʠ ʤʘʩʩʦʚʦ-

ʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʬʠʪʦʬʠʣʴʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʩ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʟʠʮʠʡ ʥʝʦʙʭʦʜʠ-
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ʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʵʢʦʩʠʩʪʝʤ, ʧʦʜʛʦʪʦʚʣʝʥʥʦʝ ʚʩʝʤ 

ʧʨʝʜʰʝʩʪʚʫʶʱʠʤ ʭʦʜʦʤ ʠʭ ʨʘʟʚʠʪʠʷ (ʉʪʘʜʥʠʮʢʠʡ, 1988). ʇʦʜʜʝʨʞʠʚʘʪʴ 

ʫʩʪʦʡʯʠʚʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ ʥʝʦʛʨʘʥʠʯʝʥʥʦ ʜʦʣʛʦ ʚʦʟʤʦʞʥʦ ʩ 

ʧʦʤʦʱʴʶ ʨʘʟʫʤʥʳʭ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, çʚʧʠʩʳʚʘʶʱʠʭʩʷè ʚ ʭʦʜ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʩʫʢʮʝʩʩʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʠʨʦʜʥʫʶ ʨʠʪʤʠʢʫ ʣʝʩʥʳʭ ʵʢʦʩʠ-

ʩʪʝʤ, ʨʝʛʫʣʠʨʫʷ ʩʪʨʫʢʪʫʨʫ ʜʨʝʚʦʩʪʦʝʚ ʩ ʫʯʝʪʦʤ ʧʦʚʳʰʝʥʠʷ ʫʩʧʝʰʥʦʩʪʠ ʨʘʟʚʠ-

ʪʠʷ ʚʩʝʭ ʙʠʦʢʦʤʧʦʥʝʥʪʦʚ. ʇʦʣʫʯʝʥʠʝ ʜʨʝʚʝʩʠʥʳ, ʢʘʢ ʵʪʦ ʧʨʠʥʷʪʦ ʩʝʡʯʘʩ, ʥʝ 

ʜʦʣʞʥʦ ʷʚʣʷʪʴʩʷ ʛʣʘʚʥʦʡ ʮʝʣʴʶ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʝʩʦʚʦʜʦʚ. ʂʘʯʝʩʪʚʦ ʣʝʩʥʳʭ ʵʢʦ-

ʩʠʩʪʝʤ ʠ ʨʝʞʠʤʘ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʚʘʪʴ ʧʦ ʪʝʢʫʱʝʤʫ ʫʨʦʚʥʶ ʠ 

ʜʠʥʘʤʠʢʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ (ɼʝʤʘʢʦʚ, 1997 ʚ, ʜ). ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʪʨʝʙʫʝʪ 

ʨʘʟʨʘʙʦʪʢʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʢʘʯʝʩʪʚʘ ʵʢʦʩʠʩʪʝʤ ʠ ʚʠʜʦʚ ʧʨʠʨʦʜʦʧʦʣʴ-

ʟʦʚʘʥʠʷ (ɼʝʤʘʢʦʚ, 1997ʞ). ʈʘʟʨʘʙʦʪʢʘ ʵʪʠʭ ʩʪʘʥʜʘʨʪʦʚ ʜʦʣʞʥʘ ʠʜʪʠ ʦʪ ʦʙʱʝʛʦ 

ʢ ʯʘʩʪʥʦʤʫ, ʪ.ʝ. ʦʪ ʦʧʨʝʜʝʣʝʥʠʷ ʨʦʣʠ ʠ ʤʝʩʪʘ ʛʝʦʙʠʦʩʠʩʪʝʤʳ ʚ ʧʦʜʜʝʨʞʘʥʠʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʠʦʩʬʝʨʳ, ʧʨʠʨʦʜʥʦʡ ʟʦʥʳ, ʣʘʥʜʰʘʬʪʘ ʩ ʫʯʝʪʦʤ ʧʦʜʜʝʨʞʘʥʠʷ 

ʨʘʟʫʤʥʳʭ ʞʠʟʥʝʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. ʀʤʝʥʥʦ ʪʘʢʦʡ 

ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʪ ʥʘʡʪʠ ʦʧʪʠʤʘʣʴʥʳʝ ʧʫʪʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʚʳʭʦʜʘ ʠʟ ʛʣʦ-

ʙʘʣɹʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ.  

ʈʘʟʨʘʙʦʪʢʘ ʩʪʘʥʜʘʨʪʦʚ ʢʘʯʝʩʪʚʘ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ ʠ ʩʠʩʪʝʤʳ ʠʭ ʩʝʨʪʠʬʠʢʘ-

ʮʠʠ - ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʘʷ ʟʘʜʘʯʘ, ʩʚʷʟʘʥʥʘʷ ʢʘʢ ʩ ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʧʦʣʝʟʥʳʭ ʧʦ-

ʪʨʝʙʠʪʝʣʴʩʢʠʭ ʩʚʦʡʩʪʚ ʣʝʩʘ ʠ ʤʘʩʰʪʘʙʥʦʩʪʴʶ ʦʮʝʥʠʚʘʝʤʦʛʦ ʦʙʲʝʢʪʘ, ʪʘʢ ʠ ʦʪ-

ʩʫʪʩʪʚʠʝʤ ʥʘʜʝʞʥʦʡ ʠ ʦʙʱʝʧʨʠʟʥʘʥʥʦʡ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʦʩʥʦʚʳ. ʅʝʷʩʥʦʩʪʠ ʚ 

ʵʪʦʤ ʦʯʝʥʴ ʚʘʞʥʦʤ ʚʦʧʨʦʩʝ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʥʝʟʘʚʝʨʰʝʥʥʦʩʪʴʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʘ ʪʘʢʞʝ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ 

ʜʦʣʠ ʧʦʣʝʟʥʦʛʦ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʪʨʫʜʘ ʚ ʢʦʥʝʯʥʦʤ ʧʨʦʜʫʢʪʝ, ʯʘʩʪʦ ʧʨʠʚʦʜʷʪ ʢ ʥʝ-

ʚʝʨʥʦʡ ʦʮʝʥʢʝ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʝʩʦʚʦʜʦʚ. ʄʥʦʛʠʝ ʧʦʣʝʟʥʳʝ ʢʘʯʝʩʪʚʘ 

ʣʝʩʘ ʜʦ ʩʠʭ ʧʦʨ ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ ʥʝ ʦʮʝʥʠʚʘʶʪʩʷ ʥʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ, ʥʠ ʧʦ ʢʘ-

ʯʝʩʪʚʫ ʠ ʥʝ ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʘʤʠ  ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʮʝʣʝʥʘʧʨʘʚ-

ʣʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʇʨʦʛʨʘʤʤʘ ʩʝʨʪʠʬʠʢʘʮʠʠ ʩʦʩʪʦʷʥʠʷ ʣʝʩʦʚ ʠ ʩʠʩʪʝʤʳ ʣʝʩʦʫʧʨʘʚʣʝʥʠʷ - ʩʦ-

ʩʪʘʚʥʘʷ ʯʘʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʠ ʝʝ ʣʦʛʠʯʝʩʢʦʝ ʟʘʚʝʨʰʝʥʠʝ ʚ ʯʘʩʪʠ 

ʢʦʥʮʝʧʮʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ (ʉʪʨʘʭʦʚ, 1997). ʆʩʥʦʚʥʳʝ ʮʝʣʠ, ʥʘ 

ʜʦʩʪʠʞʝʥʠʝ ʢʦʪʦʨʳʭ ʦʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʘ, ʩʣʝʜʫʶʱʠʝ: 

1) ʛʘʨʤʦʥʠʟʘʮʠʷ ʦʪʥʦʰʝʥʠʡ ʯʝʣʦʚʝʢʘ ʩ ʧʨʠʨʦʜʦʡ; 

2) ʦʧʪʠʤʠʟʘʮʠʷ ʩʪʨʫʢʪʫʨʳ ʟʝʤʝʣʴ ʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʚ ʧʨʝʜʝʣʘʭ ʛʦʩʫʜʘʨʩʪʚʘ, 

ʨʝʛʠʦʥʘ ʠ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ; 

3) ʦʧʪʠʤʠʟʘʮʠʷ ʩʪʨʫʢʪʫʨʳ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʚʠʜʦʚ ʠ ʦʙʲʝʤʦʚ ʧʨʠʨʦʜʦ-

ʧʦʣʴʟʦʚʘʥʠʷ, ʩʧʦʩʦʙʦʚ ʨʫʙʦʢ ʠ ʣʝʩʦʚʦʟʦʙʥʦʚʣʝʥʠʷ; 

4) ʧʦʚʳʰʝʥʠʝ ʟʥʘʯʠʤʦʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʭ ʬʫʥʢʮʠʡ ʣʝ-

ʩʦʚ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʤʝʭʘʥʠʟʤʘ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟ-

ʥʦʦʙʨʘʟʠʷ; 

5) ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʜʦʣʛʦʩʨʦʯʥʳʭ ʧʨʦʝʢʪʦʚ ʚʝʜʝʥʠʷ 
ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʥʘʫʢʠ ʠ ʩʦʚʝʨ-
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ʰʝʥʩʪʚʦʚʘʥʠʝ ʥʦʨʤʘʪʠʚʥʳʭ ʠ ʨʫʢʦʚʦʜʷʱʠʭ ʜʦʢʫʤʝʥʪʦʚ ʧʦ ʫʩʪʦʡʯʠʚʦʤʫ 

ʫʧʨʘʚʣʝʥʠʶ ʣʝʩʘʤʠ. 

ɺʪʦʨʛʘʷʩʴ ʚ ʞʠʟʥʴ ʣʝʩʘ, ʦʩʫʱʝʩʪʚʣʷʷ ʚ ʣʝʩʘʭ ʪʫ ʠʣʠ ʠʥʫʶ ʭʦʟʷʡʩʪʚʝʥʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ, ʯʝʣʦʚʝʢ, ʧʦ ʩʫʱʝʩʪʚʫ, ʧʝʨʝʜʝʣʳʚʘʝʪ ʵʢʦʩʠʩʪʝʤʳ ʧʦʜ ʩʝʙʷ, ʧʨʝʥʝ-

ʙʨʝʛʘʷ, ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ  ʟʘʢʦʥʘʤʠ ʠ ʟʘʤʳʩʣʘʤʠ ʩʘʤʦʡ ʇʨʠʨʦʜʳ, ʢʦʪʦʨʳʝ, ʢʘʢ 

ʩʯʠʪʘʝʪ ʂʨʠʩ ʄʝʡʩʝʨ (1995), ʚʳʨʘʞʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

- ʧʨʠʨʦʜʘ, ʩʦʟʜʘʚʘʷ ʣʝʩ, ʠʩʧʦʣʴʟʦʚʘʣʘ ʚʩʶ ʩʚʦʶ ʙʦʛʘʪʫʶ ʬʘʥʪʘʟʠʶ; ʤʳ ʞʝ 

ʧʳʪʘʝʤʩʷ ʩʦʟʜʘʚʘʪʴ ʣʝʩʘ ʥʘ ʦʩʥʦʚʝ ʫʥʳʣʦʛʦ ʦʜʥʦʦʙʨʘʟʠʷ; 

- ʧʨʠʨʦʜʘ ʩʦʟʜʘʣʘ ʣʝʩ ʢʘʢ ʩʠʩʪʝʤʫ ʩʦ ʩʣʦʞʥʳʤʠ, ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʤʠ ʧʨʦ-

ʮʝʩʩʘʤʠ, ʚ ʢʦʪʦʨʦʡ ʚʩʝ ʵʣʝʤʝʥʪʳ ʨʘʚʥʦʮʝʥʥʳ; ʤʳ ʞʝ ʧʳʪʘʝʤʩʷ ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʣʝʩ ʩ ʢʘʢʠʤ-ʣʠʙʦ ʦʜʥʠʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʥʘʟʥʘʯʝʥʠʝʤ, ʩʯʠʪʘʷ ʯʪʦ ʦʜʥʠ ʵʣʝ-

ʤʝʥʪʳ ʭʦʨʦʰʠ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʠ ʥʘʤ ʚʳʛʦʜʥʳ, ʘ ʜʨʫʛʠʝ ʧʣʦʭʠ; 

- ʧʨʠʨʦʜʘ ʩʦʟʜʘʣʘ ʣʝʩ ʢʘʢ ʛʠʙʢʫʶ, ʩʘʤʦʨʝʛʫʣʠʨʫʶʱʫʶʩʷ ʠ ʩʘʤʦʚʦʩʩʪʘʥʘʚ-

ʣʠʚʘʶʱʫʶʩʷ ʩʠʩʪʝʤʫ; ʤʳ ʞʝ ʧʳʪʘʝʤʩʷ ʧʨʝʚʨʘʪʠʪʴ ʣʝʩ ʚ ʦʛʨʘʥʠʯʝʥʥʫʶ ʚʦ ʚʨʝ-

ʤʝʥʠ ʤʦʥʦʢʫʣʴʪʫʨʫ, ʩʧʦʩʦʙʥʫʶ ʩʫʱʝʩʪʚʦʚʘʪʴ ʪʦʣʴʢʦ ʚ ʞʝʩʪʢʦ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʪʨʝʙʫʶʱʫʶ ʧʦʩʪʦʷʥʥʦʡ ʚʥʝʰʥʝʡ ʧʦʜʜʝʨʞʢʠ ʚ ʚʠʜʝ ʫʜʦʙʨʝʥʠʡ, ʧʝ-

ʩʪʠʮʠʜʦʚ, ʥʝʨʝʥʪʘʙʝʣʴʥʳʭ ʦʩʚʝʪʣʝʥʠʡ ʠ ʧʨʦʯʠʩʪʦʢ; 

- ʧʨʠʨʦʜʘ ʥʘʜʝʣʠʣʘ ʣʝʩʘ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʧʦʩʪʦʷʥʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʠ ʧʨʦ-

ʛʨʝʩʩʠʚʥʦʡ ʵʚʦʣʶʮʠʠ; ʤʳ ʞʝ ʧʳʪʘʝʤʩʷ ʚʳʨʘʱʠʚʘʪʴ ʣʝʩ ʥʘ ʦʩʥʦʚʝ ʢʨʠʪʝʨʠʝʚ 

ʥʝʠʟʤʝʥʥʦʩʪʠ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ; 

- ʧʨʠʨʦʜʘ ʩʦʟʜʘʣʘ ʣʝʩʘ ʚ ʣʘʥʜʰʘʬʪʘʭ ʢʘʢ ʥʝʦʙʭʦʜʠʤʫʶ ʠʭ ʯʘʩʪʴ; ʤʳ ʞʝ ʧʳ-

ʪʘʝʤʩʷ ʬʦʨʤʠʨʦʚʘʪʴ ʣʝʩ ʥʘ ʢʘʞʜʦʤ ʛʝʢʪʘʨʝ ʚ ʦʪʨʳʚʝ ʦʪ ʧʨʠʨʦʜʥʳʭ ʛʝʦʩʠʩʪʝʤ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʳ ʜʘʣʝʢʠ ʝʱʝ ʦʪ ʩʦʟʜʘʥʠʷ ʫʩʪʦʡʯʠʚʳʭ ʣʝʩʦʚ ʠ ʫʩʪʦʡ-

ʯʠʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠʤʠ. ɺ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʣʝʪ ʭʦʟʷʡʩʪʚʝʥʥʠʢʠ ʤʘʥʠʧʫʣʠʨʦʚʘʣʠ 

ʣʝʩʘʤʠ, ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ ʩʘʤʦʥʘʜʝʷʥʥʳʤ ʤʥʝʥʠʝʤ, ʯʪʦ ʦʥʠ ʤʦʛʫʪ ʫʧʨʘʚʣʷʪʴ ʠʤʠ 

ʠ ʜʘʞʝ ʫʣʫʯʰʘʪʴ ʠʭ, ʥʝ ʧʦʥʠʤʘʷ  ʧʨʠ ʵʪʦʤ ʟʘʢʦʥʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʣʦʞʥʳʭ 

ʧʨʠʨʦʜʥʳʭ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʠʭʩʷ ʩʠʩʪʝʤ. ɺʩʝ ʯʪʦ ʜʝʣʘʶʪ ʩʝʡʯʘʩ ʣʝʩʦʚʦʜʳ ʩʚʦ-

ʜʠʪʩʷ ʢ ʦʜʥʦʤʫ - ʟʘʩʪʘʚʠʪʴ ʣʝʩ ʜʘʚʘʪʴ ʚʳʩʦʢʠʝ ʠ ʫʩʪʦʡʯʠʚʳʝ ʫʨʦʞʘʠ ʜʨʝʚʝʩʠ-

ʥʳ, ʘ ʥʝ ʫʩʪʦʡʯʠʚʳʝ ʫʨʦʞʘʠ ʚʩʝʭ ʧʨʦʜʫʢʪʦʚ ʠ ʧʦʣʝʟʥʦʩʪʝʡ ʣʝʩʘ. ʐʠʨʦʢʦ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʥʦʝ ʫʙʝʞʜʝʥʠʝ, ʯʪʦ ʠʟ ʣʝʩʘ ʤʦʞʥʦ ʠ ʥʫʞʥʦ ʩʜʝʣʘʪʴ ʬʘʙʨʠʢʫ ʜʨʝʚʝ-

ʩʠʥʳ, ʧʨʠʤʝʥʷʷ ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ çʧʨʦʤʳʰʣʝʥʥʦʝ ʣʝʩʦʚʦʜʩʪʚʦè, ʩʦʟʜʘʣʦ ʚ ʫʤʘʭ 

ʧʨʘʢʪʠʢʦʚ ʠʣʣʶʟʠʶ ʪʦʛʦ, ʯʪʦ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʧʨʠʝʤʦʚ ʤʦʞʥʦ ʟʘʩʪʘʚʠʪʴ 

ʣʝʩʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʫʩʪʦʡʯʠʚʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʠ ʥʝʦʛʨʘʥʠʯʝʥʥʦ ʜʦʣʛʦ ʧʨʦʜʫ-

ʮʠʨʦʚʘʪʴ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝ ʜʨʝʚʝʩʠʥʳ, ʮʝʥʘ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ 

ʧʦʥʝʩʝʥʥʳʭ ʟʘʪʨʘʪ. ʅʘ ʵʪʦʤ ʫʙʝʞʜʝʥʠʠ, ʟʘʢʨʝʧʣʝʥʥʦʤ ʚʦ ʚʩʝʭ ʟʘʢʦʥʘʭ, ʠʥ-

ʩʪʨʫʢʮʠʷʭ, ʧʨʝʜʧʠʩʘʥʠʷʭ ʠ ʫʯʝʙʥʠʢʘʭ, ʩʪʨʦʠʪʩʷ ʜʦʢʪʨʠʥʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʦʩ-

ʩʠʡʩʢʦʛʦ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ. ɾʠʟʥʴ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʦʥʦ ʷʚʣʷʝʪʩʷ ʤʠʬʦʤ, ʥʠ ʢʝʤ ʠ 

ʥʠ ʯʝʤ ʥʝ ʜʦʢʘʟʘʥʥʦʡ ʫʪʦʧʠʝʡ. ʄʥʦʛʦ ʪʝʨʧʝʥʠʷ ʠ ʩʠʣ ʥʫʞʥʦ ʟʘʪʨʘʪʠʪʴ, ʯʪʦʙʳ 

ʩʣʦʤʘʪʴ ʜʘʥʥʳʡ ʩʪʝʨʝʦʪʠʧ, ʧʦʢʘʟʘʪʴ ʚʩʶ ʝʛʦ ʧʘʛʫʙʥʦʩʪʴ ʠ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ.  

ʇʦʣʫʯʘʪʴ ʫʩʪʦʡʯʠʚʳʝ ʫʨʦʞʘʠ ʧʨʦʜʫʢʪʦʚ ʣʝʩʘ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʫʩʪʦʡʯʠʚʦʤ 

ʣʝʩʫ, ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʢʦʪʦʨʦʤ ʚʝʜʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʦʚ ʠ ʤʝ-

ʪʦʜʦʚ ʫʩʪʦʡʯʠʚʦʛʦ ʣʝʩʦʚʦʜʩʪʚʘ (ʄʝʡʩʝʨ, 1995). ʀʜʝʦʣʦʛʠʷ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ ʠ 

ʣʝʩʦʚʳʨʘʱʠʚʘʥʠʷ ʜʦʣʞʥʘ ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʘ ʧʨʠʦʨʠʪʝʪʥʦʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘ-
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ʢʦʥʦʚ. ʆʯʝʥʴ ʚʘʞʥʦ ʫʩʚʦʠʪʴ, ʯʪʦ ʙʝʟ ʟʜʦʨʦʚʳʭ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ ʥʝ ʤʦʞʝʪ 

ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ ʟʜʦʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʥʦ ʠ ʟʜʦʨʦʚʦʛʦ ʪʝʣʦʤ ʠ ʜʫʰʦʡ ʯʝʣʦʚʝʢʘ. 

ɺʩʝ ʯʪʦ ʜʝʣʘʝʪʩʷ ʜʣʷ ʣʝʩʘ - ʜʝʣʘʝʪʩʷ ʜʣʷ ʯʝʣʦʚʝʢʘ; ʣʝʩ ʧʦʜʜʝʨʞʠʚʘʝʪ ʥʘʰʫ 

ʞʠʟʥʴ, ʘ ʥʝ ʤʳ ʧʦʜʜʝʨʞʠʚʘʝʤ ʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ. ʇʦʪʨʝʙʣʝʥʠʝ ʧʦʵʪʦʤʫ ʜʦʣʞ-

ʥʦ ʨʘʟʫʤʥʦ ʩʦʯʝʪʘʪʴʩʷ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʮʝʣʦʩʪʥʦʩʪʠ ʵʢʦʩʠʩʪʝʤ. ʂʦʛʜʘ ʧʦʣʴʟʦʚʘ-

ʥʠʝ ʣʝʩʦʤ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʦ ʛʘʨʘʥʪʠʨʫʝʪʩʷ ʝʛʦ ʥʝʠʩʪʦʱʠʪʝʣʥɹʦʩʪʴ 

ʥʝ ʥʘ ʩʣʦʚʘʭ, ʘ ʥʘ ʜʝʣʝ.   

ʋʩʪʦʡʯʠʚʦʝ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʝ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʥ-

ʮʝʧʮʠʠ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ɺʝʩʴʤʘ 

ʚʘʞʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʦʝ ʨʘʩʯʣʝʥʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʠ ʚʳʜʝʣʝʥʠʝ 

ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʦʮʝʥʠʚʘʝʤʦʛʦ ʠ ʫʧʨʘʚʣʷʝʤʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʥʘ ʦʩʥʦʚʝ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʠʝʨʘʨʭʠʠ ʧʨʠʨʦʜʥʳʭ ʩʠʩʪʝʤ. ʆʙʲʝʢʪʘʤʠ ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ ʜʦʣʞʥʳ 

ʙʳʪʴ ʥʝ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ - ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʯʘʩʪʠ ʠ ʭʦʟʩʝʢʮʠʠ, ʘ ʮʝ-

ʣʦʩʪʥʳʝ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʟʘʤʢʥʫʪʳʝ ʧʨʠʨʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ, ʢʘʢʦʚʳʤʠ ʷʚʣʷʶʪʩʷ 

ʵʣʝʤʝʥʪʘʨʥʳʝ ʚʦʜʦʩʙʦʨʥʳʝ ʙʘʩʩʝʡʥʳ (ʂʦʨʳʪʥʳʡ, 1991; ʍʘʤʤʦʥʜ, 1995; ɹʘʙʠʥ-

ʮʝʚʘ, ɻʦʨʙʘʯʝʚ, 1995). ʆʨʛʘʥʠʟʘʮʠʷ ʪʝʨʨʠʪʦʨʠʠ ʥʘ ʦʩʥʦʚʝ ʣʘʥʜʰʘʬʪʥʦʡ ʵʢʦʣʦ-

ʛʠʠ ʠ ʙʘʩʩʝʡʥʦʚʦʛʦ ʧʦʜʭʦʜʘ ʩʦʧʨʷʞʝʥʘ, ʦʜʥʘʢʦ, ʩ ʨʷʜʦʤ ʪʨʫʜʥʦʩʪʝʡ. ʂʨʫʧʥʳʝ 

ʨʘʚʥʠʥʥʳʝ ʨʝʢʠ ʧʝʨʝʩʝʢʘʶʪ ʚ ʩʚʦʝʤ ʪʝʯʝʥʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝʩʢʦʣʴʢʦ ʛʝʦʛʨʘʬʠ-

ʯʝʩʢʠʭ ʟʦʥ. ʆʨʛʘʥʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʪʘʢʠʭ ʙʘʩʩʝʡʥʦʚ ʧʨʘʢ-

ʪʠʯʝʩʢʠ ʥʝʨʝʘʣʴʥʘ. ʅʝʦʙʭʦʜʠʤʘ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʙʘʩʩʝʡʥʘ ʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʦʜ-

ʥʦʨʦʜʥʳʝ ʯʘʩʪʠ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʚʳʜʝʣʷʶʪʩʷ ʟʦʥʘʣʴʥʳʝ ʦʪʨʝʟʢʠ ʩʦ ʩʚʦʝʡ ʨʝʯ-

ʥʦʡ ʩʝʪʴʶ, ʦʪʥʦʩʷʱʝʡʩʷ ʢ ʩʠʩʪʝʤʝ ʢʨʫʧʥʦʡ ʨʝʢʠ. ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʚʳʜʝʣʷʶʪʩʷ 

ʚʦʜʦʩʙʦʨʳ ʤʘʣʳʭ ʨʝʢ. ʆʧʪʠʤʘʣʴʥʦʡ ʵʣʝʤʝʥʪʘʨʥʦʡ ʝʜʠʥʠʮʝʡ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʚʝʜʝʥʠʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʷʚʣʷʝʪʩʷ, ʧʦ ʤʥʝʥʠʶ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ (ʍʘʤʤʦʥʜ, 

1995; ɹʘʙʠʥʮʝʚʘ, ɻʦʨʙʘʯʝʚ, 1995), ʚʦʜʦʩʙʦʨʥʳʡ ʙʘʩʩʝʡʥ ʧʣʦʱʘʜʴʶ ʧʦʨʷʜʢʘ 

60...100 ʪʳʩ. ʛʘ. ɺ ʧʨʝʜʝʣʘʭ ʵʪʦʡ ʵʣʝʤʝʥʪʘʨʥʦʡ ʝʜʠʥʠʮʳ ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶ-

ʱʠʝ ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ: 

1) ʟʘʱʠʪʥʳʝ ʟʦʥʳ ʚʜʦʣʴ ʦʩʥʦʚʥʦʛʦ ʚʦʜʦʪʦʢʘ ʠ ʝʛʦ ʧʨʠʪʦʢʦʚ; 

2) ʫʯʘʩʪʢʠ ʵʪʘʣʦʥʥʳʭ ʠ ʦʩʦʙʦ ʮʝʥʥʳʭ ʣʝʩʦʚ, ʢʦʪʦʨʳʝ ʠʩʢʣʶʯʘʶʪʩʷ ʠʟ ʨʘʩ-

ʯʝʪʘ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ; 

3) ɻ ʢʦʣʦʛʠʯʝʩʢʠ ʥʝʫʩʪʦʡʯʠʚʳʝ ʥʘʩʘʞʜʝʥʠʷ; 

4) ʟʘʙʦʣʦʯʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ; 

5) ʤʝʩʪʘ ʦʙʠʪʘʥʠʷ ʨʝʜʢʠʭ ʠ ʫʥʠʢʘʣʴʥʳʭ ʚʠʜʦʚ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ ʠ ʨʘʩʪʝʥʠʡ; 

6) ʧʫʪʠ ʤʠʛʨʘʮʠʠ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ ʚ ʧʨʝʜʝʣʘʭ ʙʘʩʩʝʡʥʘ ʠ ʚ ʩʦʩʝʜʥʠʝ ʛʝʦ-

ʙʠʦʩʠʩʪʝʤʳ; 

7) ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ, ʪʝʨʨʠʪʦʨʠʠ ʩʝʣʴʭʦʟʧʦʣʴʟʦʚʘʥʠʷ, ʟʦʥʳ ʨʝʢʨʝʘʮʠʠ; 

8) ɻ ʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʣʝʩʘ ʵʢʩʪʝʥʩʠʚʥʦʛʦ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ; 

9) ɻ ʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʣʝʩʘ ʠʥʪʝʥʩʠʚʥʦʛʦ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ 

ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʨʝʚʝʩʠʥʳ.  

ɺ ʧʨʝʜʝʣʘʭ ʚʳʜʝʣʝʥʥʳʭ ʟʦʥ ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʜʦʣʞʥʘ ʦʩʫʱʝʩʪʚ-

ʣʷʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ. ɺ ʢʘʞʜʦʡ ʟʦʥʝ ʢʨʦʤʝ ʦʩ-

ʥʦʚʥʦʛʦ ʚʠʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʛʫʪ ʧʨʦʚʦʜʠʪʴʩʷ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʝ, ʝʩʣʠ ʦʥʠ ʥʝ 

ʥʘʥʦʩʷʪ ʫʱʝʨʙʘ ʝʤʫ ʠ ʵʢʦʩʠʩʪʝʤʘʤ. ʅʝʢʦʪʦʨʳʝ ʚʠʜʳ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ, ʪʘʢʠʝ, 
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ʢʘʢ ʟʘʛʦʪʦʚʢʘ ʜʨʝʚʝʩʠʥʳ ʠ ʪʫʨʠʟʤ ʚʟʘʠʤʦʠʩʢʣʶʯʘʶʪ ʜʨʫʛ ʜʨʫʛʘ ʠ ʥʝ ʜʦʣʞʥʳ 

ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʦʜʥʦʡ ʟʦʥʝ.  

ɸʣʛʦʨʠʪʤ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ ʠ ʩʠʩʪʝʤʳ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʣʘʥʜʰʘʬʪʥʦ-ʙʘʩʩʝʡʥʦʛʦ ʧʦʜʭʦʜʘ ʩʣʝʜʫʶʱʠʡ: 

1. ʉʙʦʨ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ. 

1.1.  ʆʙʱʝʝ ʦʧʠʩʘʥʠʝ ʛʝʦʙʠʦʩʠʩʪʝʤʳ. 

1.2.  ʀʩʪʦʨʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʣʶʜʴʤʠ. 

1.3.  ʇʨʝʜʣʘʛʘʝʤʳʝ ʬʦʨʤʳ ʠ ʤʦʜʝʣʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. 

2. ʃʘʥʜʰʘʬʪʥʳʡ ʠ ʵʢʦʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ. 

2.1.  ʆʧʠʩʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʢʦʩʠʩʪʝʤ ʚ 

ʧʨʝʜʝʣʘʭ ʚʦʜʦʩʙʦʨʘ. 

2.2.  ɸʥʘʣʠʟ ʧʨʦʰʣʳʭ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʣʦʢʘʣʴʥʳʭ ʵʢʦʩʠʩʪʝʤ ʠ ʚʩʝʡ ʣʘʥʜ-

ʰʘʬʪʥʦʡ ʩʠʩʪʝʤʳ, ʚʳʜʝʣʝʥʠʝ ʵʢʦʩʠʩʪʝʤ, ʦʩʦʙʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʢ 

ʚʦʟʜʝʡʩʪʚʠʷʤ. 

2.3.  ʈʘʟʨʘʙʦʪʢʘ ʢʨʠʪʝʨʠʝʚ ʠ ʧʘʨʘʤʝʪʨʦʚ, ʩʦʚʦʢʫʧʥʦʩʪʴ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷ-

ʝʪ  ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʩʪʘʥʜʘʨʪʳ ʢʘʯʝʩʪʚʘ ʵʢʦʩʠʩʪʝʤ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ ʠ 

ʚʠʜʦʚ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʛʘʨʘʥʪʠʨʫʶʱʠʭ ʥʘʜʝʞʥʫʶ ʩʝʨʪʠʬʠʢʘ-

ʮʠʶ ʠ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʠʩʪʝʤʳ ʣʝʩʦʫʧʨʘʚʣʝʥʠʷ. 

3. ɿʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʩʪʨʫʢʪʫʨʳ ʟʝʤʝʣʴ ʧʦ ʭʦʟʷʡ-

ʩʪʚʝʥʥʦʤʫ ʥʘʟʥʘʯʝʥʠʶ ʠ ʢʘʪʝʛʦʨʠʷʤ ʟʘʱʠʪʥʦʩʪʠ. 

3.1.  ɺʳʜʝʣʝʥʠʝ ʟʘʱʠʪʥʳʭ ʟʦʥ ʚʜʦʣʴ ʚʦʜʦʪʦʢʦʚ, ʧʫʪʝʡ ʤʠʛʨʘʮʠʠ ʠ ʤʝʩʪ 

ʦʙʠʪʘʥʠʷ ʨʝʜʢʠʭ ʠ ʠʩʯʝʟʘʶʱʠʭ ʚʠʜʦʚ, ʵʪʘʣʦʥʥʳʭ ʫʯʘʩʪʢʦʚ, ʧʘʤʷʪ-

ʥʠʢʦʚ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ, ʥʝʫʩʪʦʡʯʠʚʳʭ ʵʢʦʩʠʩʪʝʤ. 

3.2.  ɺʳʜʝʣʝʥʠʝ ʟʦʥ ʨʝʢʨʝʘʮʠʠ, ʪʫʨʠʟʤʘ, ʦʭʦʪʳ ʠ ʩʢʦʪʦʚʦʜʩʪʚʘ. 

3.3.  ɺʳʜʝʣʝʥʠʝ ʟʦʥ ʠʥʪʝʥʩʠʚʥʦʛʦ ʠ ʵʢʩʪʝʥʩʠʚʥʦʛʦ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ. 

4. ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʜʦʣʛʦʩʨʦʯʥʳʡ ʘʥʘʣʠʟ ʥʝʩʢʦʣʴʢʠʭ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʘʨʠ-

ʘʥʪʦʚ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʛʘʨʘʥʪʠʨʫʶʱʠʭ ʨʘʟʥʦʦʙʨʘʟʥʫʶ, ʩʪʘʙʠʣʴʥʫʶ 

ʠ ʥʝʠʩʪʦʱʠʪʝʣʴʥʫʶ ʤʝʩʪʥʫʶ ʵʢʦʥʦʤʠʢʫ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʧʦʣʥʫʶ ʟʘʥʷ-

ʪʦʩʪʴ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ. 

ɹʘʩʩʝʡʥʦʚʳʡ ʧʦʜʭʦʜ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ ʠ ʧʣʘʥʠʨʦʚʘʥʠʶ ʫʩʪʦʡʯʠʚʦ-

ʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠʤʝʝʪ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʙʦʣʝʝ ʥʘʜʝʞʥʫʶ ʪʝʦʨʝʪʠʯʝʩʢʫʶ 

ʦʩʥʦʚʫ, ʯʝʤ ʨʘʟʚʠʚʘʝʤʳʡ ʥʝʢʦʪʦʨʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʣʘʥʜʰʘʬʪʥʦ-

ʪʠʧʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ (ʉʪʦʣʷʨʦʚ ʠ ʜʨ., 1994; ʈʦʤʘʥʶʢ, ɹʫʨʥʝʚʩʢʠʡ, 1997). 

ɻʝʦʛʨʘʬʠʯʝʩʢʠʡ ʣʘʥʜʰʘʬʪ ʥʝ ʷʚʣʷʝʪʩʷ ʮʝʣʦʩʪʥʦʡ ʟʘʤʢʥʫʪʦʡ ʛʝʦʙʠʦʩʠʩʪʝʤʦʡ ʠ 

ʥʝ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ, ʠʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʚ ʢʘʯʝʩʪʚʝ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʠ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. ʅʘ ʫʨʦʚʥʝ ʣʘʥʜʰʘʬʪʘ ʧʣʘ-

ʥʠʨʦʚʘʪʴ ʤʦʞʥʦ ʪʦʣʴʢʦ ʭʘʨʘʢʪʝʨ ʧʨʦʚʝʜʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʦ ʥʝ ʠʭ ʦʙʲʝʤʳ. 

ʂʘʯʝʩʪʚʦ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ ʠ ʚʠʜʦʚ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʜʦʣʞʥʦ ʦʮʝʥʠ-

ʚʘʪʴʩʷ ʧʦ ʪʨʝʤ ʦʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʷʤ: 1)ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʩʨʝʜʦ-

ʦʭʨʘʥʥʳʭ ʬʫʥʢʮʠʡ; 2)ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʨʝʩʫʨʩʥʳʭ ʬʫʥʢʮʠʡ; 

3)ʫʩʪʦʡʯʠʚʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʩʘʤʦʚʦʟʦʙʥʦʚʣʷʝʤʦʩʪʠ. ʇʦʩʣʝʜʥʠʡ ʠʟ 

ʥʠʭ, ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʶʱʠʡ ʫʩʪʦʡʯʠʚʦʩʪʴ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ ʢʦ 
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ʤʥʦʛʠʤ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ, ʷʚʣʷʝʪʩʷ ʦʧʨʘʚʜʘʥʥʳʤ ʠ ʩ ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ (ɸʣʝʢʩʝʝʚ, ʈʷʙʯʠʢʦʚ, 1999). ɺʝʩʴ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷ-

ʪʠʡ ʧʦ ʚʝʜʝʥʠʶ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʚʢʣʶʯʘʶʱʠʡ ʩʧʦʩʦʙʳ ʨʫʙʦʢ ʛʣʘʚʥʦʛʦ ʠ 

ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʦʯʠʩʪʢʠ ʤʝʩʪ ʨʫʙʦʢ, ʚʦʟʦʙʥʦʚʣʝʥʠʷ, ʟʘʱʠʪʳ ʦʪ 

ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʝʡ, ʦʭʨʘʥʳ ʦʪ ʧʦʞʘʨʦʚ, ʜʦʣʞʝʥ ʥʝʧʨʝʤʝʥʥʦ ʫʚʷʟʳʚʘʪʴʩʷ ʩ  

ʵʪʠʤʠ ʢʨʠʪʝʨʠʷʤʠ. 

ʈʘʟʨʘʙʦʪʢʫ ʩʪʘʥʜʘʨʪʦʚ ʢʘʯʝʩʪʚʘ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʦʙʭʦ-

ʜʠʤʦ ʥʘʯʘʪʴ ʩ ʘʥʘʣʠʟʘ ʧʦʩʣʝʜʩʪʚʠʡ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʨʫʙʦʢ ʛʣʘʚʥʦʛʦ ʧʦʣʴ-

ʟʦʚʘʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʦʙʲʝʤʦʚ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʣʝʩʦʚʦʟʦʙʥʦʚ-

ʣʝʥʠʷ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʢʦʤʧʨʦʤʠʩʩʝ ʤʝʞʜʫ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʩʨʝʜʳ 

ʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʯʝʣʦʚʝʢʘ. ʅʝʦʙʭʦʜʠʤʦ ʢʦʨʝʥʥʳʤ ʦʙʨʘʟʦʤ ʧʝʨʝʩʤʦʪʨʝʪʴ ʩʫʱʝ-

ʩʪʚʫʶʱʫʶ ʩʪʨʘʪʝʛʠʶ ʠ ʪʘʢʪʠʢʫ ʣʝʩʦʚʦʟʦʙʥʦʚʣʝʥʠʷ, ʧʨʠʚʝʜʰʝʡ ʚʦ ʤʥʦʛʠʭ ʩʣʫ-

ʯʘʷʭ ʢ ʩʥʠʞʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʣʝʩʦʚ ʠ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʚʨʝʜʠʪʝ-

ʣʷʤ ʠ ʙʦʣʝʟʥʷʤ (ɸʣʝʢʩʝʝʚ, ʈʷʙʯʠʢʦʚ, 1999). ʆʙʦʙʱʝʥʠʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʣʠʪʝ-

ʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʤʘʪʝʨʠʘʣʦʚ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʧʨʦʝʢʪʥʳʭ ʦʨ-

ʛʘʥʠʟʘʮʠʡ, ʘ ʪʘʢʞʝ ʜʘʥʥʳʭ ʤʘʩʩʦʚʦʛʦ ʫʯʝʪʘ ʣʝʩʦʩʝʯʥʦʛʦ ʬʦʥʜʘ, ʧʨʦʚʝʜʝʥʥʦʝ 

ʅ.ʇ. ʂʘʣʠʥʠʯʝʥʢʦ, ɸ.ʀ. ʇʠʩʘʨʝʥʢʦ ʠ ʅ.ɸ. ʉʤʠʨʥʦʚʳʤ (1973), ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʝʩʪʝʩʪʚʝʥʥʦʝ ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʣʝʩʘ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʜʠʥʘʤʠʯʥʳʤ ʧʨʦʮʝʩʩʦʤ. ɽʛʦ 

ʫʩʧʝʰʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʥʦʛʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʩʨʝʜʠ ʢʦʪʦ-

ʨʳʭ ʠʤʝʝʪ ʘʥʪʨʦʧʦʛʝʥʥʳʡ, ʚʳʨʘʞʘʶʱʠʡʩʷ ʚ ʚʳʙʦʨʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʚʝʜʝʥʠʷ 

ʣʝʩʦʩʝʯʥʳʭ ʨʘʙʦʪ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʪʦʪ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʧʨʝʦʙʣʘʜʘʣʘ ʢʦʥʥʘʷ 

ʪʨʝʣʝʚʢʘ ʜʨʝʚʝʩʠʥʳ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʫʟʢʠʝ (ʣʝʥʪʦʯʥʳʝ) ʣʝʩʦʩʝʢʠ ʠ ʦʩʪʘʚʣʷʣʠʩʴ 

ʩʝʤʝʥʥʠʢʠ, ʙʦʣʴʰʠʥʩʪʚʦ ʚʳʨʫʙʦʢ ʚʧʦʣʥʝ ʫʩʧʝʰʥʦ ʚʦʟʦʙʥʦʚʣʷʣʠʩʴ ʝʩʪʝʩʪʚʝʥ-

ʥʳʤ ʧʫʪʝʤ (ɸʣʝʢʩʝʝʚ, ʈʷʙʯʠʢʦʚ, 1999). ʅʘʯʠʥʘʷ ʩ 50-60-ʭ ʛʦʜʦʚ ʍʍ ʚʝʢʘ, ʢʦʛʜʘ 

ʥʘ ʣʝʩʦʟʘʛʦʪʦʚʢʘʭ ʩʪʘʣʠ ʧʨʠʤʝʥʷʪʴ ʪʷʞʝʣʫʶ ʪʝʭʥʠʢʫ ʠ ʧʦʚʩʝʤʝʩʪʥʦ ʥʘʨʫʰʘʪʴ 

ʣʝʩʦʚʦʜʩʪʚʝʥʥʳʝ ʧʨʘʚʠʣʘ ʠ ʫʩʪʦʠ, ʫʩʧʝʰʥʦʩʪʴ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʥʘ 

ʚʳʨʫʙʦʢʘʭ ʟʘʤʝʪʥʦ ʩʥʠʟʠʣʘʩʴ, ʦʩʦʙʝʥʥʦ ʭʚʦʡʥʳʤʠ ʧʦʨʦʜʘʤʠ ʜʝʨʝʚʴʝʚ. ʆʜʥʘʢʦ 

ʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʙʦʣʴʰʠʥʩʪʚʦ (75-90%) ʚʳʨʫʙʦʢ ʫʩʧʝʰʥʦ ʟʘʨʘʩʪʘʣʦ ʣʝʩʦʤ ʚ ʪʝ-

ʯʝʥʠʝ 5-10 ʣʝʪ. ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʨʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʨʝʤʝʥʥʫʶ ʜʠʥʘʤʠʢʫ 

ʜʦʣʠ ʭʦʨʦʰʦ ʚʦʟʦʙʥʦʚʠʚʰʠʭʩʷ ʚʳʨʫʙʦʢ ʩ ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʦʧʠʩʳʚʘʶʪ 

ʩʣʝʜʫʶʱʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ:  

- ʧʦ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʤʫ ʨʘʡʦʥʫ 

W( t) = 48,9Ö{1-exp[- (t /4,202)
1,450

]} + 37,4;   R
2
 = 0,994; 

- ʧʦ ɺʦʣʛʦ-ɺʷʪʩʢʦʤʫ ʨʘʡʦʥʫ 

W( t) = 46,1Ö{1-exp[- (t /4,249)
1,269

]} + 43,9;   R
2
 = 0,997; 

- ʧʦ ʎʝʥʪʨʘʣʴʥʦʤʫ ʨʘʡʦʥʫ 

W( t) = 42,6Ö{1-exp[- (t /4,248)
1,819

]} + 41,3;   R
2
 = 0,996; 

ʛʜʝ  W - ʜʦʣʷ ʭʦʨʦʰʦ ʚʦʟʦʙʥʦʚʠʚʰʠʭʩʷ ʚʳʨʫʙʦʢ ʦʪ ʦʙʱʝʛʦ ʠʭ ʯʠʩʣʘ, %;             

t - ʚʨʝʤʷ, ʧʨʦʰʝʜʰʝʝ ʩ ʤʦʤʝʥʪʘ ʨʫʙʢʠ ʣʝʩʘ, ʛʦʜ. 

ʍʘʨʘʢʪʝʨʥʦ, ʯʪʦ ʫʩʧʝʰʥʦʩʪʴ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʚʳʨʫʙʦʢ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʘ ʚ ʩʝ-

ʚʝʨʥʦʡ ʯʘʩʪʠ ʪʘʝʞʥʦʡ ʟʦʥʳ ʠ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʢ ʶʛʫ. ɼʦʣʷ ʥʝʚʦʟʦʙʥʦ-
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ʚʠʚʰʠʭʩʷ ʣʝʩʦʩʝʢ ʚ ʦʙʱʝʤ ʥʝʚʝʣʠʢʘ. ɽʝ  ʜʠʥʘʤʠʢʫ ʚʦ ʚʨʝʤʝʥʠ ʦʧʠʩʳʚʘʶʪ ʩʣʝ-

ʜʫʶʱʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ: 

-  ʧʦ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʤʫ ʨʘʡʦʥʫ 

W( t) = 45,7Öexp[- (t /3,949)
0,998

] + 0,2;   R
2
 = 0,984; 

- ʧʦ ɺʦʣʛʦ-ɺʷʪʩʢʦʤʫ ʨʘʡʦʥʫ 

W( t) = 34,8Öexp[- (t /2,090)
1,530

] + 4,3;   R
2
 = 0,998; 

- ʧʦ ʎʝʥʪʨʘʣʴʥʦʤʫ ʨʘʡʦʥʫ 

W( t) = 24,9Öexp[- (t /4,944)
2,804

]} + 9,6;   R
2
 = 0,973. 

ʆʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʣʝʩʘ ʷʚʣʷʝʪʩʷ ʫʧʨʘʚʣʷʝʤʳʤ ʧʨʦʮʝʩ-

ʩʦʤ, ʠ ʠʩʢʫʩʩʪʚʦ ʣʝʩʦʚʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʘʚʠʣʴʥʦʤ ʚʳʙʦʨʝ ʧʫʪʝʡ ʠ ʪʝʭʥʦʣʦ-

ʛʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʣʫʯʠʪʴ ʞʝʣʘʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ 

ʪʨʫʜʘ ʠ ʩʨʝʜʩʪʚ. ʅʝ ʩʣʫʯʘʡʥʦ ʧʦʵʪʦʤʫ ʚ ʨʷʜʝ ʩʪʨʘʥ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ, ʛʜʝ ʫʞʝ 

ʜʘʚʥʦ ʩʦʟʜʘʶʪʩʷ ʣʝʩʥʳʝ ʢʫʣʴʪʫʨʳ, ʘ ʪʘʢʞʝ ʚ ʉʐɸ ʠ ʂʘʥʘʜʝ ʩʝʛʦʜʥʷ ʥʘʙʣʶʜʘ-

ʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʚ ʧʦʣʴʟʫ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʣʝʩʦʚʦʟʦʙʥʦʚʣʝʥʠʷ, ʢʦʪʦʨʦʝ ʠʤʝʝʪ ʨʷʜ 

ʥʝʦʩʧʦʨʠʤʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʧʝʨʝʜ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʢʘʢ ʩ ʵʢʦʣʦʛʠʯʝʩʢʦʡ, ʪʘʢ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʝʢ ʟʨʝʥʠʷ, ʧʦʟʚʦʣʷʷ ʩʦʟʜʘʚʘʪʴ ʥʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʝ ʠ ʧʨʦ-

ʜʫʢʪʠʚʥʳʝ ʥʘʩʘʞʜʝʥʠʷ. ʉʪʨʝʤʣʝʥʠʝ ʨʦʩʩʠʡʩʢʠʭ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʥʳʤ 

ʭʦʟʷʡʩʪʚʦʤ ʢ ʥʝʦʙʦʩʥʦʚʘʥʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʜʦʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʣʝʩʦʚʦʟʦʙ-

ʥʦʚʣʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʨʝʟʢʦ ʧʨʦʷʚʠʚʰʝʝʩʷ ʩ ʢʦʥʮʘ 50-ʭ ʛʦʜʦʚ ʍʍ ʩʪʦʣʝʪʠʷ, ʚʳ-

ʛʣʷʜʠʪ ʚ ʩʚʝʪʝ ʵʪʦʛʦ ʧʦʣʦʞʝʥʠʷ ʥʝʣʝʧʳʤ ʠ ʚʨʷʜ ʣʠ ʦʧʨʘʚʜʳʚʘʝʪ ʩʝʙʷ. ʅʘʠʙʦʣʝʝ 

ʨʘʮʠʦʥʘʣʴʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʨʫʙʦʢ ʛʣʘʚʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʤʠ ʚ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʦʭʨʘʥʠʪʴ ʣʝʩʥʫʶ ʩʨʝʜʫ ʠ ʦʙʝʩʧʝʯʠʪʴ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ 

ʜʣʷ ʧʦʷʚʣʝʥʠʷ ʩʘʤʦʩʝʚʘ ʠ ʨʘʟʚʠʪʠʷ ʧʦʜʨʦʩʪʘ, ʩʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ ʫʟʢʦ-

ʣʝʩʦʩʝʯʥʳʝ, ʛʨʫʧʧʦʚʦ-ʧʦʩʪʝʧʝʥʥʳʝ ʠ ʧʦʣʦʩʥʦ-ʧʦʩʪʝʧʝʥʥʳʝ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʣʠ, 

ʧʦ ʜʘʥʥʳʤ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ (ʄʝʣʝʭʦʚ, 1989; ɻʠʨʝʚ, ʇʫʟʘʥʦʚ, ʇʦʤʘʟʥʶʢ, 

1990; ɼʝʤʘʢʦʚ ʠ ʜʨ., 1990; ʀʚʘʥʯʠʢʦʚ, 1990; ɺʷʣʳʭ, ʏʠʙʠʩʦʚ, 1991; ʇʦʤʘʟʥʶʢ, 

1991), ʦʯʝʥʴ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʣʝʩʘʭ ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʳʭ ʟʦʥ ʠ ʢʘʪʝʛʦ-

ʨʠʡ ʟʘʱʠʪʥʦʩʪʠ. 

ʊʨʝʙʫʶʪ ʢʦʨʝʥʥʦʛʦ ʧʝʨʝʩʤʦʪʨʘ ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʪʘʥʜʘʨʪʳ ʢʘʯʝʩʪʚʘ ʨʫʙʦʢ 

ʫʭʦʜʘ, ʪ.ʢ. ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʢʘʟʘʪʝʣʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʠ ʚʳʙʦʨʢʠ ʜʝʨʝʚʴʝʚ, ʥʝ ʦʪʚʝʯʘʶʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʠ ʣʝʩʦ-

ʚʦʜʩʪʚʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. ʅʘ ʧʨʘʢʪʠʢʝ ʦʥʠ ʯʘʩʪʦ ʧʨʠʚʦʜʷʪ  ʢ ʫʭʫʜʰʝʥʠʶ ʩʦ-

ʩʪʦʷʥʠʷ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ ʠ ʥʝʦʙʦʩʥʦʚʘʥʥʦʡ ʪʨʘʪʝ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʅʝʦʙʭʦʜʠʤʳ ʙʦʣʝʝ ʪʦʯʥʳʝ ʠ ʦʙʲʝʢʪʠʚʥʳʝ ʢʨʠʪʝʨʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʬʦʨʤʠʨʦ-

ʚʘʪʴ ʥʘʩʘʞʜʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʝʡ ʚʳʧʦʣʥʝʥʠʶ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ. ʆʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʘʟʨʘʙʦʪʢʝ ʩʪʘʥ-

ʜʘʨʪʦʚ ʢʘʯʝʩʪʚʘ ʨʫʙʦʢ ʫʭʦʜʘ ʩʚʦʜʷʪʩʷ ʢ ʩʣʝʜʫʶʱʝʤʫ: 

1) ʢʘʯʝʩʪʚʦ ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʚʘʪʴ ʥʝ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ, ʘ 

ʧʦ ʝʝ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʠ ʠ ʩʦʩʪʦʷʥʠʶ ʜʨʝʚʦʩʪʦʷ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʤʝʨʦ-

ʧʨʠʷʪʠʷ (ʧʦʢʘʟʘʥʦ, ʚ ʯʘʩʪʥʦʩʪʠ (ɹʦʛʘʯʝʚ, 1991), ʯʪʦ ʝʩʣʠ ʢ ʚʦʟʨʘʩʪʫ 25 ʣʝʪ 

ʚ ʩʦʩʥʦʚʦʤ ʜʨʝʚʦʩʪʦʝ I ʢʣʘʩʩʘ ʙʦʥʠʪʝʪʘ ʠʤʝʝʪʩʷ ʙʦʣʝʝ 2 ʪʳʩ. ʜʝʨʝʚʴʝʚ ʥʘ 

1 ʛʘ, ʪʦ ʨʫʙʢʠ ʫʭʦʜʘ ʥʝ ʜʘʜʫʪ ʫʞʝ ʥʠʢʘʢʦʛʦ ʵʬʬʝʢʪʘ); 



 

 

 

42 

2) ʥʦʨʤʘʪʠʚʳ ʢʘʯʝʩʪʚʘ ʜʦʣʞʥʳ ʦʧʠʨʘʪʴʩʷ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʣʝʛʢʦ ʠʟʤʝ-

ʨ̫ʝʤʳʝ ʦʙʲʝʢʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʦʷʥʠʷ ʜʨʝʚʦʩʪʦʝʚ (ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ 

ʠʟ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʘʢ ʥʘʤʠ ʙʳʣʦ ʧʦʢʘʟʘʥʦ (ɼʝʤʘʢʦʚ, 1998), ʚʩrʪʫʧʘʝʪ 

ʠʥʜʝʢʩ ʢʦʥʢʫʨʝʥʪʥʦʡ ʧʦʜʘʚʣʝʥʥʦʩʪʠ, ʚʳʯʠʩʣʷʝʤʳʡ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʚʩrʦ-

ʪʳ ʜʝʨʝʚʴʝʚ ʢ ʧʣʦʱʘʜʠ ʠʭ ʩʝʯʝʥʠʷ ʥʘ ʚʳʩʦʪʝ 1,3 ʤ, ʥʦʨʤʠʨʦʚʘʥʥʦʝ ʧʦ 

ʚʦʟʨʘʩʪʫ ʠ ʢʣʘʩʩʫ ʙʦʥʠʪʝʪʘ); 

3) ʩʪʘʥʜʘʨʪ ʢʘʯʝʩʪʚʘ ʜʦʣʞʝʥ ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʫʚʝʣʠʯʝʥʠʝ ʧʨʠʨʦʩʪʘ ʜʨʝ-

ʚʝʩʠʥʳ, ʥʦ ʠ ʚʩʝʭ ʧʦʣʝʟʥʳʭ ʬʫʥʢʮʠʡ ʣʝʩʘ. 

ʊʨʝʙʫʶʪ ʪʘʢʞʝ ʧʝʨʝʩʤʦʪʨʘ ʠ ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʪʘʥʜʘʨʪʳ ʢʘʯʝʩʪʚʘ ʣʝʩʥʳʭ 

ʢʫʣʴʪʫʨ, ʥʝ ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʦʚʝʜʝʥʠʶ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦʩʣʝ ʠʭ ʧʝʨʝʚʦʜʘ ʚ ʣʝʩʦʧʦʢʨʳʪʫʶ ʧʣʦʱʘʜʴ. ʆʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʥʦʨʤʘʪʠʚʳ ʠʩʭʦʜʥʦʡ ʛʫʩʪʦʪʳ ʷʚʣʷʶʪʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫ-

ʯʘʝʚ ʟʘʚʳʰʝʥʥʳʤʠ, ʧʨʠʚʦʜʷʱʠʤʠ ʢ ʥʘʧʨʘʩʥʦʡ ʪʨʘʪʝ ʣʝʩʦʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘ-

ʣʘ ʠ ʠʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʠ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʠ ʣʝʩʦʚʳʨʘʱʠʚʘʥʠʠ, ʩʥʠʞʝʥʠʶ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʣʝʩʦʢʫʣʴʪʫʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʀʟʣʠʰʥʷʷ ʟʘʛʫʱʝʥʥʦʩʪʴ ʜʨʝʚʦ-

ʩʪʦʝʚ ʚ ʤʦʣʦʜʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʠʭ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ. ʅʠʟʢʘʷ ʞʝ ʠʩʭʦʜʥʘʷ ʛʫʩʪʦʪʘ ʜʨʝʚʦʩʪʦʝʚ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʪʝʢʫʱʝʛʦ ʜʨʝʚʝʩʥʦʛʦ ʦʪʧʘʜʘ, ʚʦʟʨʘʩʪʘʥʠʶ ʪʝʤ-

ʧʦʚ ʪʝʢʫʱʝʛʦ ʧʨʠʨʦʩʪʘ, ʫʚʝʣʠʯʝʥʠʶ ʟʘʧʘʩʘ ʢʨʫʧʥʦʤʝʨʥʦʡ ʜʨʝʚʝʩʠʥʳ (ɿʘʛʨʝʝʚ, 

1962; ʉʝʚʢʦ, 1994) ʠ, ʢʘʢ ʧʦʢʘʟʘʣʠ ʥʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ (ɼʝʤʘʢʦʚ ʠ ʜʨ., 1997), 

ʫʨʦʚʥʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. ʆʩʦʙʝʥʥʦ ʧʦʢʘʟʘʪʝʣʝʥ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ 

ʦʧʳʪ, ʧʦʩʪʘʚʣʝʥʥʳʡ ɹ.ʀ. ɻʘʚʨʠʣʦʚʳʤ ʚ 1932 ʛʦʜʫ ʚ ɹʘʣʘʢʣʝʝʚʩʢʦʤ ʣʝʩʭʦʟʟʘʛʝ 

ʍʘʨʴʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʊʃʋ ɺ2 (ʩʚʝʞʘʷ ʩʫʙʦʨʴ). ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʧʳʪʘ ʩʦ-

ʩʪʘʚʠʣʘ 43 ʛʦʜʘ (ʧʦ ʜʘʥʥʳʤ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʤ ʚ 1975 ʛʦʜʫ). ʇʝʨʚʦʝ ʠʟʨʝʞʠʚʘ-

ʥʠʝ ʢʫʣʴʪʫʨ ʩʦʩʥʳ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʚ 7-ʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ. ɻʫʩʪʦʪʘ ʜʨʝʚʦʩʪʦʷ, ʩʦ-

ʩʪʘʚʣʷʚʰʘʷ 6,7é8,3 ʪʳʩ. ʵʢʟ./ʛʘ, ʙʳʣʘ ʜʦʚʝʜʝʥʘ ʜʦ 4, 2, 1 ʠ 0,5 ʪʳʩ. ʵʢʟ./ʛʘ. ɺ 

ʚʦʟʨʘʩʪʝ 50 ʣʝʪ ʟʘʧʘʩ ʩʨʝʜʥʝʡ ʠ ʢʨʫʧʥʦʡ ʜʨʝʚʝʩʠʥʳ ʩʦʩʪʘʚʠʣ: ʚ ʢʦʥʪʨʦʣʝ ï 112 

ʤ
3
/ʛʘ, ʚ ʚʘʨʠʘʥʪʝ ʫʤʝʨʝʥʥʦʛʦ ʠʟʨʝʞʠʚʘʥʠʷ ï196 ʤ

3
/ʛʘ, ʩʨʝʜʥʝʛʦ ʠʟʨʝʞʠʚʘʥʠʷ ï 

253 ʤ
3
/ʛʘ, ʩʠʣʴʥʦʛʦ ʠʟʨʝʞʠʚʘʥʠʷ ï 267 ʤ

3
/ʛʘ ʠ ʦʯʝʥʴ ʩʠʣʴʥʦʛʦ ʠʟʨʝʞʠʚʘʥʠʷ (ʚʘ-

ʨʠʘʥʪ ʩʚʦʙʦʜʥʦʛʦ ʩʪʦʷʥʠʷ) ï 237 ʤ
3
/ʛʘ ʧʨʠ ʯʠʩʣʝ ʦʩʪʘʚʰʠʭʩʷ ʜʝʨʝʚʴʝʚ ʚʩʝʛʦ 210 

ʵʢʟ./ʛʘ. ʕʪʦʪ ʦʧʳʪ ʜʦʢʘʟʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʚ ʩʦʩʥʦʚʳʭ ʤʦʣʦʜʥʷʢʘʭ 

ʨʫʙʦʢ ʫʭʦʜʘ ʦʯʝʥʴ ʩʠʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʫʩʢʦʨʝʥʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʢʨʫʧʥʦ-

ʤʝʨʥʦʡ ʜʨʝʚʝʩʠʥʳ, ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʨʝʚʦʩʪʦʝʚ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ 

ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʊʨʝʙʫʶʪ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠʣʠ ʜʘʞʝ ʧʝʨʝʩʤʦʪʨʘ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʦʜʭʦ-

ʜʳ ʢ ʦʧʪʠʤʠʟʘʮʠʠ ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʧʦʨʦʜʥʦʛʦ (ʚʠʜʦʚʦʛʦ) ʩʦʩʪʘʚʘ ʜʨʝʚʦ-

ʩʪʦʝʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʢ ʧʨʠʤʝʨʫ (ʂʘʟʠʤʠʨʦʚ, 1971), ʯʪʦ ʨʘʟʥʦʚʦʟʨʘʩʪʥʦʩʪʴ ʜʨʝ-

ʚʦʩʪʦʝʚ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʥʝʢʦʪʦʨʳʤʠ ʣʝʩʦʚʦʜʘʤʠ ʢʘʢ ʬʘʢʪʦʨ ʧʦʚʳʰʝʥʠʷ ʧʨʦ-

ʜʫʢʪʠʚʥʦʩʪʠ ʥʘʩʘʞʜʝʥʠʡ, ʧʨʠʚʦʜʠʪ ʥʘ ʜʝʣʝ ʢ ʦʙʨʘʪʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ. ʅʝ ʥʫʞʥʦ 

ʩʪʨʝʤʠʪʴʩʷ ʩʦʟʜʘʚʘʪʴ ʯʠʩʪʳʝ ʥʘʩʘʞʜʝʥʠʷ ʪʘʤ, ʛʜʝ ʚʦʟʤʦʞʥʦ ʧʨʦʠʟʨʘʩʪʘʥʠʝ 

ʤʥʦʛʠʭ ʚʠʜʦʚ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ, ʢʘʢ ʠ ʥʝ ʥʫʞʥʦ ʥʝʦʙʦʩʥʦʚʘʥʥʦ ʨʘʟʥʦʦʙ-

ʨʘʟʠʪʴ ʠʭ ʘʩʩʦʨʪʠʤʝʥʪ. ʇʨʠʯʠʥʦʡ ʩʥʠʞʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠʣʠ 

ʜʘʞʝ ʜʝʛʨʘʜʘʮʠʠ ʜʫʙʨʘʚ ʠ ʝʣʴʥʠʢʦʚ ʷʚʣʷʝʪʩʷ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʦʙʝʜʥʝʥʠʝ 
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ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʥʘʩʘʞʜʝʥʠʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʢ ʧʨʠʤʝʨʫ, ʚʚʝʜʝʥʠʝ ʚ ʩʦʩʪʘʚ 

ʩʦʩʥʦʚʳʭ ʢʫʣʴʪʫʨ ʥʘ ʙʝʜʥʳʭ ʧʝʩʯʘʥʳʭ ʧʦʯʚʘʭ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʧʦʣʦʞʠʪʝʣʴʥʳʤ 

ʨʝʟʫʣʴʪʘʪʘʤ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ ʠ ʧʦʜʜʝʨʞʘʥʠʷ 

ʥʘ ʜʦʣʞʥʦʤ ʫʨʦʚʥʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʥʠʭ ʥʝʦʙʭʦʜʠʤʦ, ʢʘʢ ʩʯʠʪʘʝʪ ɸ.ʀ. ʇʠʩʘ-

ʨʝʥʢʦ (1989), ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʧʨʝʞʥʝʡ ʢʦʥʮʝʧʮʠʠ ʚʝʜʝʥʠʷ ʭʦʟʷʡʩʪʚʘ, ʧʨʝʜʫʩʤʘʪ-

ʨʠʚʘʶʱʝʡ ʧʦʩʪʦʷʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʭʚʦʡʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ ʣʝʩʥʦʤ ʬʦʥʜʝ. 

ʅʫʞʜʘʶʪʩʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʠ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ 

ʜʨʝʚʝʩʠʥʳ ʥʘ ʢʦʨʥʶ. ʉʫʱʝʩʪʚʫʶʱʝʝ ʨʘʟʜʝʣʝʥʠʝ ʜʨʝʚʦʩʪʦʝʚ ʥʘ ʪʨʠ ʢʣʘʩʩʘ ʪʦ-

ʚʘʨʥʦʩʪʠ ʩʣʠʰʢʦʤ ʛʨʫʙʦ ʠ ʥʝ ʦʪʚʝʯʘʝʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʟʘʧʨʦʩʘʤ ʩʝʛʦʜʥʷʰʥʝʛʦ 

ʜʥʷ ʠ ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʦʚʝʜʝʥʠʷ ʩʝʨʪʠʬʠʢʘʮʠʠ. ɹʦʣʴʰʦʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʦʧʳʪ 

ʥʘʢʦʧʣʝʥ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʆ.ʀ. ʇʦʣʫʙʦʷʨʠʥʦʚʳʤ ʠ ʀ.ɸ. ɸʣʝʢʩʝʝʚʳʤ (ʇʦʣʫʙʦ-

ʨ̫ʠʥʦʚ, 1981; ɸʣʝʢʩʝʝʚ, ʇʦʣʫʙʦʷʨʠʥʦʚ, 1986) ï ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʠʤʠ ʥʦʨʤʘʪʠʚʳ 

ʧʦ ʦʮʝʥʢʝ ʚʨʝʜʦʥʦʩʥʦʩʪʠ ʧʦʨʦʢʦʚ ʜʨʝʚʝʩʠʥʳ ʥʘ ʨʘʩʪʫʱʠʭ ʜʝʨʝʚʴʷʭ ʤʦʛʫʪ ʙʳʪʴ 

ʩ ʫʩʧʝʭʦʤ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʩʪʘʥʜʘʨʪʦʚ ʢʘʯʝʩʪʚʘ ʜʨʝʚʝʩʥʦʛʦ ʩʳ-

ʨʴʷ ʥʘ ʢʦʨʥʶ. 

ʏʝʣʦʚʝʢ ʚ ʩʚʦʝʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʪʜʘʝʪ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, 

ʧʨʝʜʧʦʯʪʝʥʠʝ ʪʝʤ ʪʝʭʥʦʣʦʛʠʷʤ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʝʥʳ ʥʘ 

ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʘ ʥʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʵʢʦʩʠʩʪʝʤ.  ʏʘʩʪʦ ʵʪʦ ʧʨʠʚʦʜʠʪ 

ʢ ʥʝʞʝʣʘʪʝʣʴʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʠ ʩʥʠʞʝʥʠʶ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʙʠʦʨʝʩʫʨʩʦʚ (ɼʝʤʘʢʦʚ, ɸʣʝʢʩʝʝʚ, 1997; ɸʣʝʢʩʝʝʚ, ʈʷʙʯʠʢʦʚ, 1999), ʧʦʩʢʦʣʴʢʫ 

ʵʪʠ ʜʚʘ ʢʘʯʝʩʪʚʘ ʵʢʦʩʠʩʪʝʤ ʥʝ ʪʦʞʜʝʩʪʚʝʥʥʳ ʜʨʫʛ ʜʨʫʛʫ. ʇʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʟʘ ʩʯʝʪ ʫʩʠʣʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʥʝʙʦʣʴʰʦʛʦ 

ʯʠʩʣʘ ʚʠʜʦʚ-ʤʦʥʦʧʦʣʠʩʪʦʚ, ʯʪʦ ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʧʨʠ ʫʩʣʦʚʠʠ ʩʥʷʪʠʷ ʥʘʧʨʷʞʝʥ-

ʥʦʩʪʠ ʤʝʞʚʠʜʦʚʦʡ ʢʦʥʢʫʨʝʥʪʥʦʡ ʙʦʨʴʙʳ ʟʘ ʨʝʩʫʨʩʳ, ʪ.ʝ. ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʙʠʦ-

ʨʘʟʥʦʦʙʨʘʟʠʷ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʵʢʦʩʠʩʪʝʤ. ɺʠʜʦʠʟʤʝʥʝʥʥʳʝ  ʯʝ-

ʣʦʚʝʢʦʤ ʵʢʦʩʠʩʪʝʤʳ, ʪ.ʝ. ʢʫʣʴʪʫʨʮʝʥʦʟʳ, çʨʘʙʦʪʘʶʪè ʯʨʝʟʚʳʯʘʡʥʦ ʥʝʫʩʪʦʡʯʠ-

ʚʦ, ʧʨʦʷʚʣʷʷ ʚʳʩʦʢʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʜʘʞʝ ʢ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ 

ʫʩʣʦʚʠʡ ʩʨʝʜʳ. ʕʪʠ ʵʢʦʩʠʩʪʝʤʳ ʩʪʘʣʠ ʧʦʣʥʳʤʠ çʠʞʜʠʚʝʥʮʘʤʠè ʯʝʣʦʚʝʢʘ 

(ʉʪʘʜʥʠʮʢʠʡ, 1986, 1988; ʏʤʳʨ ʠ ʜʨ., 1994), ʪʨʝʙʫʷ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʚʩʝ ʙʦʣʴ-

ʰʠʭ ʟʘʪʨʘʪ ʜʣʷ ʩʚʦʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ, ʯʪʦ ʚ ʠʪʦʛʝ ʩʥʠʞʘʝʪ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʚʝ-

ʜʝʥʠʷ ʭʦʟʷʡʩʪʚʘ ʚ ʥʠʭ. ʉʦ ʚʨʝʤʝʥʝʤ ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʝʤʠʪʴʩʷ ʝʩʣʠ ʥʝ ʢ ʩʥʠʞʝ-

ʥʠʶ ʯʠʩʣʘ ʵʢʦʩʠʩʪʝʤ-çʠʞʜʠʚʝʥʮʝʚè, ʪʦ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʥʝ ʢ ʧʨʠʦʙʨʝʪʝʥʠʶ 

ʥʦʚʳʭ .  

ʇʦʜʜʝʨʞʘʥʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ ʦʪ-

ʯʘʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ, ʢʘʢ ʧʦʢʘʟʘʣ ʥʘʰ ʦʧʳʪ (ɼʝʤʘʢʦʚ ʠ ʜʨ., 1997), ʟʘ 

ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʦʨʤ ʛʫʩʪʦʪʳ ʚʳʨʘʱʠʚʘʥʠʷ ʜʨʝʚʦʩʪʦʝʚ,  - ʜʘʞʝ ʚ 

ʢʨʘʡʥʝ ʙʝʜʥʳʭ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʯʠʩʪʳʭ ʢʫʣʴʪʫʨʘʭ ʩʦʩʥʳ ʨʘʟʥʦʡ ʠʩ-

ʭʦʜʥʦʡ ʛʫʩʪʦʪʳ ʫʞʝ ʢ 20-ʣʝʪʥʝʤʫ ʚʦʟʨʘʩʪʫ ʬʦʨʤʠʨʫʝʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʩʪʨʫʢ-

ʪʫʨʘ ʧʦʜʧʦʣʦʛʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʢʦʤʧʣʝʢʩʦʚ ʤʘʢʨʦʤʠʮʝʪʦʚ ʠ ʧʦʯʚʝʥʥʦʡ ʤʝ-

ʟʦʬʘʫʥʳ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʵʪʦʤ ʚ 

ʢʫʣʴʪʫʨʘʭ ʩ ʛʫʩʪʦʪʦʡ ʧʦʩʘʜʢʠ 500-1000 ʵʢʟ./ʛʘ, ʛʜʝ ʜʝʨʝʚʴʷ ʠʤʝʶʪ ʥʘʠʙʦʣʝʝ ʚʳ-

ʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʦʩʪʘ (ɼʝʤʘʢʦʚ, ʂʘʣʠʥʠʥ, 1997).  
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ʇʨʠʤʝʨʦʤ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ ʷʚ-

ʣʷʝʪʩʷ ʠʟʚʝʩʪʥʘʷ ʃʠʥʜʫʣʦʚʩʢʘʷ ʨʦʱʘ, ʩʦʟʜʘʥʥʘʷ 260 ʣʝʪ ʥʘʟʘʜ ʚʠʜʥʳʤ ʣʝʩʦʚʦ-

ʜʦʤ ʌʦʢʝʣʝʤ ʩ ʠʩʭʦʜʥʦʡ ʛʫʩʪʦʪʦʡ ʚʩʝʛʦ 552 ʜʝʨʝʚʘ ʥʘ 1 ʛʘ (ʊʠʤʦʬʝʝʚ, 1959). 

ʀʟʦʙʨʘʞʝʥʥʳʝ ʥʘ ʢʘʨʪʠʥʘʭ ʀ. ʐʠʰʢʠʥʘ (çʉʦʩʥʦʚʳʡ ʙʦʨè, çʋʪʨʦ ʚ ʩʦʩʥʦʚʦʤ 

ʣʝʩʫè, çʂʦʨʘʙʝʣʴʥʘʷ ʨʦʱʘè, çʈʫʙʢʘ ʣʝʩʘè ʠ ʜʨ.), ʥʘʧʠʩʘʥʥʳʭ ʩ ʥʘʪʫʨʳ ʚ ʢʦʥʮʝ 

19 ʚʝʢʘ, ʭʚʦʡʥʳʝ ʣʝʩʘ, ʥʝ ʫʪʨʘʪʠʚʰʠʝ ʩʚʦʝʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʦ ʛʣʫʙʦʢʦʡ ʩʪʘʨʦʩʪʠ 

(ʪʘʢʠʭ ʣʝʩʦʚ ʩʝʡʯʘʩ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʩʪʨʝʪʠʰʴ ʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ), ʧʦ 

ʚʩʝʤ ʧʨʠʟʥʘʢʘʤ (ʩʫʯʢʦʚʘʪʦʩʪʴ ʠ ʤʦʱʥʦʝ ʨʘʟʚʠʪʠʝ ʢʨʦʥ ʜʝʨʝʚʴʝʚ) ʪʘʢʞʝ ʨʦʩʣʠ ʚ 

ʨʘʟʨʝʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʉʪʨʝʤʣʝʥʠʝ ʣʝʩʦʚʦʜʦʚ ʢ ʫʚʝʣʠʯʝʥʠʶ ʛʫʩʪʦʪʳ ʜʨʝʚʦ-

ʩʪʦʝʚ, ʯʪʦ, ʧʦ ʠʭ ʤʥʝʥʠʶ, ʩʣʫʞʠʪ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠ-

ʚʦʩʪʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʙʠʦʛʝʦʮʝʥʦʟʦʚ, ʷʚʣʷʝʪʩʷ ʥʘʧʨʘʩʥʳʤ ʠ ʧʨʠʚʦʜʠʪ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʢ ʦʙʨʘʪʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ, ʪʘʢ ʢʘʢ ʤʥʦʛʠʝ ʵʢʦʩʠʩʪʝʤʳ ʧʨʝ-

ʚʨʘʪʠʣʠʩʴ ʚ çʠʞʜʠʚʝʥʮʝʚè ʯʝʣʦʚʝʢʘ, ʫʪʨʘʪʠʚ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʘʤʦʨʘʟʚʠʪʠʶ ʠ 

ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʶ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ ʠ ʧʦʜ-

ʜʝʨʞʘʥʠʷ ʥʘ ʜʦʣʞʥʦʤ ʫʨʦʚʥʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʥʠʭ ʥʝʦʙʭʦʜʠʤʦ, ʢʘʢ ʩʯʠʪʘʝʪ 

ɸ.ʀ. ʇʠʩʘʨʝʥʢʦ (1989), ʦʪʢʘʟʘʪʴʩʷ ʠ ʦʪ ʧʨʝʞʥʝʡ ʢʦʥʮʝʧʮʠʠ ʚʝʜʝʥʠʷ ʭʦʟʷʡʩʪʚʘ, 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʡ ʧʦʩʪʦʷʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʭʚʦʡʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ ʣʝʩ-

ʥʦʤ ʬʦʥʜʝ.  

ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ ʷʚʣʷʶʪʩʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, 

ʥʝʧʨʘʚʠʣʴʥʳʝ ʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʠʨʦʜʝ. ʆʩʦʟʥʘʥʠʝ ʵʪʦʛʦ 

ʬʘʢʪʘ ʫʤʘʤʠ ʫʯʝʥʳʭ ʧʨʦʠʟʦʰʣʦ ʜʘʚʥʦ. ʊʘʢ, ʝʱʝ ɾ.ɹ. ʃʘʤʘʨʢ (1959) ʧʠʩʘʣ, ʯʪʦ 

çʥʘʟʥʘʯʝʥʠʝ ʯʝʣʦʚʝʢʘ ʢʘʢ ʙʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʫʥʠʯʪʦʞʠʪʴ ʩʚʦʡ ʨʦʜ, 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʜʝʣʘʚ ʟʝʤʥʦʡ ʰʘʨ ʥʝʧʨʠʛʦʜʥʳʤ ʜʣʷ ʦʙʠʪʘʥʠʷè (ʢʫʨʩʠʚ ʤʦʡ ï 

ʖ.ɼ.). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʚʳʭʦʜʘ ʠʟ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ ʠ 

ʩʦʭʨʘʥʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʠʦʩʬʝʨʳ ʟʘʢʣʶʯʘʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚ ʧʨʝʦʙʨʘʟʦʚʘ-

ʥʠʠ ʩʘʤʦʛʦ ʯʝʣʦʚʝʢʘ, ʝʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ, ʢʫʣʴʪʫʨʳ, ʤʦʨʘʣʠ ʠ ʚʩʝʡ ʩʠʩʪʝʤʳ 

ʮʝʥʥʦʩʪʝʡ. ʅ.ɸ. ɹʝʨʜʷʝʚ (1995) ʦʪʤʝʯʘʣ, ʯʪʦ ʩʘʤʳʡ ʚʘʞʥʳʡ ʜʣʷ ʥʘʩ ʚʦʧʨʦʩ ʝʩʪʴ 

ʚʦʧʨʦʩ ʦ ʯʝʣʦʚʝʢʝ - ʚʩʝ ʦʪ ʥʝʛʦ ʠʩʭʦʜʠʪ ʠ ʢ ʥʝʤʫ ʚʦʟʚʨʘʱʘʝʪʩʷ. ʏʝʣʦʚʝʢ ï ʚʩr-

ʰʘʷ, ʮʘʨʩʪʚʝʥʥʘʷ ʩʪʫʧʝʥʴ ʠʝʨʘʨʭʠʠ ʧʨʠʨʦʜʳ ʢʘʢ ʞʠʚʦʛʦ ʦʨʛʘʥʠʟʤʘ. ʆʥ ʦʪʚʝʪ-

ʩʪʚʝʥʝʥ ʟʘ ʚʝʩʴ ʩʪʨʦʡ ʧʨʠʨʦʜʳ, ʠ ʪʦ ʯʪʦ ʚ ʥʝʤ ʩʘʤʦʤ ʩʦʚʝʨʰʘʝʪʩʷ, ʦʪʧʝʯʘʪʣʝʚʘ-

ʝʪʩʷ ʥʘ ʚʩʝʡ ʧʨʠʨʦʜʝ. ʇʘʜʝʥʠʝ ʚʳʩʰʝʛʦ ʠʝʨʘʨʭʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʧʨʠʨʦʜʳ ʚʣʝʯʝʪ 

ʟʘ ʩʦʙʦʡ ʧʘʜʝʥʠʝ ʚʩʝʡ ʧʨʠʨʦʜʳ, ʚʩʝʭ ʥʠʟʰʠʭ ʝʝ ʩʪʫʧʝʥʝʡ. ɺʩʷ ʪʚʘʨʴ ʩʪʝʥʘʝʪ ʠ 

ʧʣʘʯʝʪ ʠ ʞʜʝʪ ʩʚʦʝʛʦ ʦʩʚʦʙʦʞʜʝʥʠʷ. çʋʣʫʯʰʝʥʠʝ ʚ ʥʘʨʦʜʥʦʤ ʧʦʣʦʞʝʥʠʠ, - ʧʦ 

ʩʣʦʚʘʤ ɽʣʝʥʳ ʈʝʨʠʭ, - ʥʘʩʪʫʧʘʝʪ ʥʝ ʦʪ ʧʝʨʝʤʝʥʳ ʥʦʨʤ ʧʨʘʚʣʝʥʠʷ, ʘ ʦʪ ʠʟʤʝʥʝ-

ʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ... ʅʦʚʳʡ ʤʠʨ ʪʨʝʙʫʝʪ ʥʦʚʳʭ ʧʦʥʷʪʠʡ, ʥʦʚʳʭ 

ʬʦʨʤ ʠ ʦʧʨʝʜʝʣʝʥʠʡ. ... ʀ ʩʘʤʘʷ ʥʘʩʫʱʥʘʷ ʟʘʜʘʯʘ, ʚʩʪʘʶʱʘʷ ʩʝʡʯʘʩ ʧʝʨʝʜ ʯʝʣʦ-

ʚʝʯʝʩʪʚʦʤ, ʝʩʪʴ ʠʤʝʥʥʦ ʩʠʥʪʝʟʠʨʦʚʘʥʠʝ ʜʫʭʦʚʥʦʛʦ ʩ ʤʘʪʝʨʠʘʣʴʥʳʤ, ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʦʛʦ ʩ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʠ ʯʘʩʪʥʦʛʦ ʩ ʦʙʱʝʩʪʚʝʥʥʳʤ ...è (ʇʠʩʴʤʘ ɽ. ʈʝʨʠʭ. ʈʠ-

ʛʘ, 1940. ʊ. 2. ʉ.170). 

ʇʨʠʨʦʜʦʧʦʢʦʨʠʪʝʣʴʩʢʘʷ ʠʜʝʦʣʦʛʠʷ, ʙʝʟʨʘʟʜʝʣʴʥʦ ʛʦʩʧʦʜʩʪʚʦʚʰʘʷ  ʜʦ ʥʝ-

ʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʚ ʥʘʰʝʤ ʩʦʟʥʘʥʠʠ ʠ ʛʝʥʝʪʠʯʝʩʢʠ ʫʥʘʩʣʝʜʦʚʘʥʥʘʷ, ʧʦ ʚʩʝʡ ʚʠ-

ʜʠʤʦʩʪʠ, ʦʪ ʘʛʨʝʩʩʠʚʥʳʭ ʧʝʨʚʦʙʳʪʥʳʭ ʧʣʝʤʝʥ - ʧʦʙʝʜʠʪʝʣʝʡ ʚ ʙʦʨʴʙʝ ʟʘ ʩʫ-

ʱʝʩʪ-ʚʦʚʘʥʠʝ, ʙʳʣʘ, ʚʝʨʦʷʪʥʦ, ʥʝʦʙʭʦʜʠʤʘ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ ʮʠʚʠʣʠ-
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ʟʘʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ. ʊʘʢ ʙʳʣʦ ʜʦ ʪʝʭ ʧʦʨ, 

ʧʦʢʘ ʯʝʣʦʚʝʢ ʧʦʣʴʟʦʚʘʣʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚʦʟʦʙʥʦʚʠʤʳʤʠ ʨʝʩʫʨʩʘʤʠ ʩʨʝʜʳ ʠ ʝʛʦ 

ʧʦʪʨʝʙʥʦʩʪʠ ʥʝ ʧʨʝʚʳʰʘʣʠ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʠʨʦʜʳ ʢ ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʶ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʣʦʞʝʥʠʝ ʢʦʨʝʥʥʳʤ ʦʙʨʘʟʦʤ ʠʟʤʝʥʠʣʦʩʴ, ʪ.ʢ. ʯʝʣʦʚʝʯʝʩʪʚʦ 

ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪ ʥʝʚʦʟʦʙʥʦʚʠʤʳʝ ʨʝʩʫʨʩʳ, ʯʘʩʪʴ ʠʟ ʢʦʪʦʨʳʭ ʫʞʝ ʩʠʣʴʥʦ ʠʩ-

ʪʦʱʝʥʘ ʠ ʜʦʩʪʘʝʪʩʷ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʚʩʝ ʩ ʙʦʣʴʰʠʤʠ ʫʩʠʣʠʷʤʠ ʠ ʟʘʪʨʘʪʘʤʠ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʯʝʣʦʚʝʯʝʩʪʚʦ ʚʧʣʦʪʥʫʶ ʧʦʜʦʰʣʦ ʢ ʩʪʝʥʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʟʘʧʨʝʪʦʚ. ɽʩʣʠ ʤʳ ʭʦʪʠʤ ʚʳʞʠʪʴ ʩʘʤʠ ʠ ʥʝ ʦʪʥʠʤʘʪʴ ʵʪʫ ʚʦʟʤʦʞʥʦʩʪʴ ʫ ʥʘʰʠʭ 

ʧʦʪʦʤʢʦʚ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʢʘʢ ʤʦʞʥʦ ʙʳʩʪʨʝʝ ʦʩʪʘʥʦʚʠʪʴ ʜʘʣʴʥʝʡʰʠʡ ʥʘʪʠʩʢ ʥʘ 

ʧʨʠʨʦʜʫ ʠ ʢʦʨʝʥʥʳʤ ʦʙʨʘʟʦʤ ʠʟʤʝʥʠʪʴ ʠʜʝʦʣʦʛʠʶ ʞʠʟʥʝʥʥʦʛʦ ʧʦʚʝʜʝʥʠʷ. 

ɺʨʝʤʝʥʠ ʜʣʷ ʧʦʜʦʙʥʳʭ ʰʘʛʦʚ ʦʩʪʘʝʪʩʷ ʦʯʝʥʴ ʥʝʤʥʦʛʦ. ʅʘʩʪʫʧʠʣ ʪʘʢʦʡ ʧʝʨʠʦʜ 

ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ, ʢʦʛʜʘ ʛʦʣʳʡ ʵʤʧʠʨʠʟʤ, ʧʦʟʚʦʣʠʚʰʠʡ ʥʘʢʦʧʠʪʴ ʛʦʨʳ ʬʘʢʪʦʚ ʠ 

ʨʘʟʨʘʙʦʪʘʪʴ ʤʥʦʞʝʩʪʚʦ ʪʝʦʨʠʡ, ʜʦʣʞʝʥ ʫʩʪʫʧʠʪʴ ʤʝʩʪʦ ʪʝʦʨʝʪʠʯʝʩʢʦʤʫ ʠʭ 

ʦʩʤʳʩʣʠʚʘʥʠʶ ʩ ʧʦʟʠʮʠʡ ʨʦʣʠ ʠ ʤʝʩʪʘ Homo sapiens  ʥʘ ɿʝʤʣʝ ʠ ʚʦ ɺʩʝʣʝʥʥʦʡ 

(ɼʶʚʠʥʴʝ, ʊʘʥʛ, 1968; ʄʦʠʩʝʝʚ, 1990, 1994; ɼʨʝʡʝʨ, ʃʦʩʴ, 1997). ʅʝ ʥʫʞʥʦ ʧʝ-

ʨʝʜʝʣʳʚʘʪʴ ʤʠʨ ʧʦʜ ʩʝʙʷ, ʘ, ʛʣʫʙʦʢʦ ʧʦʟʥʘʚ ʟʘʢʦʥʳ ʝʛʦ ʨʘʟʚʠʪʠʷ, ʛʘʨʤʦʥʠʯʥʦ 

ʚʧʠʩʳʚʘʪʴʩʷ ʚ ʪʝʯʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʦ-

ʩʦʙʥʦʩʪʠ ʵʢʦʩʠʩʪʝʤ ʢ ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʶ, ʩʦʭʨʘʥʝʥʠʶ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʫʩʪʦʡ-

ʯʠʚʦʩʪʠ.  

ɺʳʜʚʠʛʘʝʤʳʡ ʥʘʤʠ ʪʝʟʠʩ ʩʦʚʩʝʤ ʥʝ ʥʦʚ. ʈʘʟʣʠʯʥʳʝ ʚʟʛʣʷʜʳ ʥʘ ʨʦʣʴ ʠ ʦʙʷ-

ʟʘʥʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʚ ʥʘʰʝʤ ʤʠʨʝ ʠ ʧʦʜʭʦʜʳ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤʳ ʚʟʘʠʤʦʦʪʥʦ-

ʰʝʥʠʡ ʯʝʣʦʚʝʢʘ ʠ ʧʨʠʨʦʜʳ ʫʞʝ ʜʦʙʨʦʝ ʩʪʦʣʝʪʠʝ ʚʳʩʢʘʟʳʚʘʝʪ ʨʷʜ ʫʯʝʥʳʭ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʘʰʠʭ ʩʦʦʪʝʯʝʩʪʚʝʥʥʠʢʦʚ ï ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʬʠʣʦʩʦʬʩʢʦʛʦ ʪʝʯʝ-

ʥʠʷ, ʢʦʪʦʨʦʝ ʧʦʣʫʯʠʣʦ ʥʘʟʚʘʥʠʝ çʨʫʩʩʢʠʡ ʢʦʩʤʠʟʤè (ʐʠʰʢʠʥʘ, ʇʫʨʳʥʳʯʝʚʘ, 

1998). ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʵʪʦʛʦ ʪʝʯʝʥʠʷ ʩʚʦʜʠʪʩʷ ʢ ʪʦʤʫ, ʯʪʦ ʯʝʣʦʚʝʢ ï ʵʪʦ ʩʦʩʪʘʚ-

ʥʘʷ ʠ ʥʝʦʪʲʝʤʣʝʤʘʷ ʯʘʩʪʴ ʧʨʠʨʦʜʳ; ʯʝʣʦʚʝʢʘ ʠ ʧʨʠʨʦʜʫ ʥʝ ʩʣʝʜʫʝʪ ʧʨʦʪʠʚʦʧʦ-

ʩʪʘʚʣʷʪʴ ʜʨʫʛ ʜʨʫʛʫ, ʘ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʥʝʨʘʟʨʳʚʥʦʤ ʝʜʠʥʩʪʚʝ. 

çʌʠʣʦʩʦʬʠʷ ʦʙʱʝʛʦ ʜʝʣʘè ʅ.ʌ. ʌʝʜʦʨʦʚʘ, çɺʩʝʦʙʱʘʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʥʘʫʢʘ, 

ʠʣʠ ʪʝʢʪʦʣʦʛʠʷè ɸ.ɸ. ɹʦʛʜʘʥʦʚʘ, çʎʘʨʩʪʚʦ ɼʫʭʘ ʠ ʮʘʨʩʪʚʦ ʂʝʩʘʨʷè ʅ.ɸ. ɹʝʨʜʷ-

ʝʚʘ ʠ, ʢʦʥʝʯʥʦ ʞʝ, çʋʯʝʥʠʝ ʦ ʙʠʦʩʬʝʨʝ ʠ ʝʝ ʧʦʩʪʝʧʝʥʥʦʤ ʧʝʨʝʭʦʜʝ ʚ ʥʦʦʩʬʝʨʫè 

ɺ.ʀ. ɺʝʨʥʘʜʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʟʚʝʥʴʷ ʝʜʠʥʦʡ ʮʝʧʠ ʥʘʰʝʡ ʦʪʝʯʝʩʪʚʝʥ-

ʥʦʡ ʤʳʩʣʠ, ʧʦʜʥʷʚʰʠʭ ʟʥʘʯʠʤʦʩʪʴ ʧʨʦʙʣʝʤʳ ʥʘ ʦʙʱʝʧʣʘʥʝʪʘʨʥʳʡ ʫʨʦʚʝʥʴ.  

ɺʘʞʥʝʡʰʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʠʜʝʡ ʢʦʩʤʠʟʤʘ ʩʳʛʨʘʣʠ ʨʫʩʩʢʠʝ ʧʠʩʘʪʝʣʠ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʌ.ʄ. ɼʦʩʪʦʝʚʩʢʠʡ ʠ ʃ.ʅ. ʊʦʣʩʪʦʡ.  ʈʘʟʜʝʣʷʣʠ ʠ ʨʘʟʚʠʚʘʣʠ ʠʜʝʠ 

ʢʦʩʤʠʟʤʘ ʤʥʦʛʠʝ ʢʨʫʧʥʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʡ 

ʰʢʦʣʳ: ʀ.ʄ. ʉʝʯʝʥʦʚ, ɼ.ʀ. ʄʝʥʜʝʣʝʝʚ, ʂ.ʕ. ʎʠʦʣʢʦʚʩʢʠʡ, ɸ.ʃ. ʏʠʞʝʚʩʢʠʡ, 

ʀ.ʉ. ʐʢʣʦʚʩʢʠʡ. ʄʥʦʛʠʝ ʠʜʝʠ, ʚʳʩʢʘʟʘʥʥʳʝ ʨʫʩʩʢʠʤʠ çʢʦʩʤʠʩʪʘʤʠè, ʥʝ ʧʦʪʝ-

ʨʷʣʠ ʩʚʦʝʡ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠ ʩʝʛʦʜʥʷ. ʄʦʞʝʪ ʙʳʪʴ ʪʦʣʴʢʦ ʪʝʧʝʨʴ ʤʳ ʧʦ-

ʥʘʩʪʦʷʱʝʤʫ ʥʘʯʠʥʘʝʤ ʦʮʝʥʠʚʘʪʴ ʠʩʪʠʥʥʫʶ ʠʭ ʛʣʫʙʠʥʫ, ʦʪʜʝʣʷʷ ʨʘʮʠʦʥʘʣʴʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʦʪ ʫʪʦʧʠʡ ʠ ʤʠʩʪʠʯʝʩʢʠ-ʨʝʣʠʛʠʦʟʥʦʡ ʬʦʨʤʳ (ʄʦʠʩʝʝʚ, 1987, 1990). 

ʕʪʠ ʠʜʝʠ, ʢ ʩʦʞʘʣʝʥʠʶ, ʧʣʦʭʦ ʠʟʚʝʩʪʥʳ ɿʘʧʘʜʫ, ʜʘ ʠ ʜʣʷ ʤʥʦʛʠʭ ʠʟ ʩʦʚʨʝʤʝʥ-

ʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʫʯʝʥʳʭ ʥʝʨʝʜʢʦ ʦʢʘʟʳʚʘʶʪʩʷ ʦʪʢʨʳʪʠʝʤ. ɿʘʜʦʣʛʦ ʜʦ ɸʠʨʝ-

ʣʠʦ ʇʠʯʯʝʠ, ɼʞʝʷ ʌʦʨʨʝʩʪʝʨʘ, ɼʦʥʝʣʣʳ ʄʝʜʦʫʟʘ ʠ ʅʠʢʠʪʳ ʅʠʢʦʣʘʝʚʠʯʘ ʄʦʠ-
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ʩʝʝʚʘ, ʣʶʜʝʡ ʙʝʩʩʧʦʨʥʦ ʪʘʣʘʥʪʣʠʚʳʭ ʠ ʦʯʝʥʴ ʧʨʦʟʦʨʣʠʚʳʭ, ʅ.ʌ. ʌʝʜʦʨʦʚ ʧʠ-

ʩʘʣ: çʀʪʘʢ, ʤʠʨ ʠʜʝʪ ʢ ʢʦʥʮʫ, ʘ ʯʝʣʦʚʝʢ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʜʘʞʝ ʩʧʦʩʦʙʩʪʚʫ-

ʝʪ ʧʨʠʙʣʠʞʝʥʠʶ ʢʦʥʮʘ, ʠʙʦ ʮʠʚʠʣʠʟʘʮʠʷ ʵʢʩʧʣʫʘʪʠʨʫʶʱʘʷ, ʘ ʥʝ ʚʦʩʩʪʘʥʘʚʣʠ-

ʚʘʶʱʘʷ, ʥʝ ʤʦʞʝʪ ʠʤʝʪʴ ʠʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, ʢʨʦʤʝ ʫʩʢʦʨʝʥʠʷ ʢʦʥʮʘè (ʌʝʜʦ-

ʨʦʚ, 1982, ʩ. 301. ʂʫʨʩʠʚ ʤʦʡ ï ʖ.ɼ.). 

ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʨʫʩʩʢʦʛʦ ʢʦʩʤʠʟʤʘ ʚʳʩʢʘʟʳʚʘʣʠʩʴ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʠ ʥʦʚʦʡ ʤʦʨʘʣʠ, ʥʦʚʦʡ ʥʨʘʚʩʪʚʝʥʥʦʩʪʠ. ʉʪʘʥʦʚʣʝʥʠʝ ʤʦʨʘʣʠ, ʢʘʢ ʦʧʨʝ-

ʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ ʟʘʧʨʝʪʦʚ, ʠʛʨʘʣʦ ʠ ʙʫʜʝʪ ʠʛʨʘʪʴ ʦʛʨʦʤʥʫʶ ʨʦʣʴ ʚ ʠʩʪʦʨʠʠ 

ʯʝʣʦʚʝʯʝʩʪʚʘ. ʉʝʛʦʜʥʷ ʯʝʣʦʚʝʯʝʩʪʚʦ ʚʥʦʚʴ ʚʩʪʘʣʦ ʧʝʨʝʜ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʢʘʯʝ-

ʩʪʚʝʥʥʦʡ ʧʝʨʝʩʪʨʦʡʢʠ ʩʪʘʥʜʘʨʪʦʚ ʩʚʦʝʛʦ ʧʦʚʝʜʝʥʠʷ (ʢʘʢ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ, ʪʘʢ 

ʠ ʢʦʣʣʝʢʪʠʚʥʦʛʦ), ʪ.ʝ. ʧʝʨʝʩʤʦʪʨʘ ʦʩʥʦʚ ʤʦʨʘʣʠ ʠ ʥʨʘʚʩʪʚʝʥʥʦʩʪʠ. ɹʫʜʫʱʝʝ ʚʠ-

ʜʘ Homo sapiens ʠ ʟʝʤʥʦʡ ʮʠʚʠʣʠʟʘʮʠʠ ʙʫʜʝʪ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʝʪʴ ʦʪ ʪʦʛʦ, 

ʥʘʩʢʦʣʴʢʦ ʯʝʣʦʚʝʢ ʩʤʦʞʝʪ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʨʷʜʘ ʪʨʘʜʠʮʠʦʥʥʳʭ ʥʦʨʤ ʧʦʚʝʜʝʥʠʷ ʠ 

ʧʨʠʩʧʦʩʦʙʠʪʴ ʠʭ ʢ ʥʦʚʳʤ ʫʩʣʦʚʠʷʤ. ʉʠʩʪʝʤʘ ʟʘʧʨʝʪʦʚ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʚʦʟʥʠʢ-

ʥʫʪʴ ʩʝʛʦʜʥʷ, ʚʥʝʩʝʪ ʚ ʤʦʨʘʣʴ ʥʦʚʳʝ ʜʦʩʪʘʪʦʯʥʦ ʞʝʩʪʢʠʝ ʵʣʝʤʝʥʪʳ ï ʙʫʜʫʱʝʤʫ 

ʯʝʣʦʚʝʢʫ ʧʨʠʜʝʪʩʷ ʙʳʪʴ ʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥʥʳʤ ʯʣʝʥʦʤ ʦʙʱʝʛʦ ʵʢʠʧʘʞʘ ʢʦʩʤʠ-

ʯʝʩʢʦʛʦ ʢʦʨʘʙʣʷ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çɿʝʤʣʷè, ʯʝʪʢʦ ʟʥʘʪʴ ʩʚʦʝ ʤʝʩʪʦ ʠ ʚʳʧʦʣʥʷʪʴ 

ʩʚʦʠ ʦʙʷʟʘʥʥʦʩʪʠ. ʅʝ ʧʨʠʥʷʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ ʟʘʧʨʝʪʦʚ ʠ ʥʝ ʩʚʝʨʥʫʚ ʩʦ 

ʩʚʦʝʛʦ ʥʘʢʘʪʘʥʥʦʛʦ ʧʫʪʠ, ʯʝʣʦʚʝʯʝʩʪʚʦ ʚʨʷʜ ʣʠ ʩʤʦʞʝʪ ʩʦʭʨʘʥʠʪʴ ʩʝʙʷ (ʄʠʭʘʡ-

ʣʦʚʩʢʠʡ, 1982; ʄʦʠʩʝʝʚ, 1987, 1988, 1990, 1994; ɼʝʤʘʢʦʚ, 1997, 1998). 

ʇʦʚʝʨʥʫʪʴ ʚʩʧʷʪʴ ʝʩʪʝʩʪʚʝʥʥʳʡ ʭʦʜ ʨʘʟʚʠʪʠʷ ʮʠʚʠʣʠʟʘʮʠʠ, ʦʜʥʘʢʦ, ʥʝʚʦʟ-

ʤʦʞʥʦ, ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʟʘʢʦʥʫ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʚʝʢʪʦʨʘ ʵʚʦ-

ʣʶʮʠʠ (ʈʝʡʤʝʨʩ, 1994). ʇʦʵʪʦʤʫ ʚʩʝ ʠ ʚʩʷʢʠʝ ʧʨʠʟʳʚʳ ʚʦʟʚʨʘʪʘ ʢ ʧʨʠʨʦʜʝ, ʚʳ-

ʩʢʘʟʘʥʥʳʝ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʬʦʨʤʝ, ʙʝʩʩʤʳʩʣʝʥʥʳ ʠ ʜʘʞʝ ʚʨʝʜʥʳ (ʄʠʭʘʡʣʦʚ-

ʩʢʠʡ, 1982). çéʏʝʣʦʚʝʢ, ʨʘʥʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʦʡ ʮʠʚʠʣʠʟʘʮʠʝʡ, ʭʦʪʝʣ ʙʳ ʚʝʨ-

ʥʫʪʴʩʷ ʢ ʦʨʛʘʥʠʯʝʩʢʠ-ʧʨʠʨʦʜʥʦʡ ʞʠʟʥʠ, ʢʦʪʦʨʘʷ ʥʘʯʠʥʘʝʪ ʝʤʫ ʧʨʝʜʩʪʘʚʣʷʪʴʩʷ 

ʨʘʝʤ. ʕʪʦ ï ʦʜʥʘ ʠʣʣʶʟʠʷ ʩʦʟʥʘʥʠʷ. ɺʦʟʚʨʘʪʘ ʚ ʵʪʦʪ ʨʘʡ ʥʝʪ. ʅʝʚʦʟʤʦʞʝʥ ʚʦʟ-

ʚʨʘʪ ʦʪ ʞʠʟʥʠ ʪʝʭʥʠʯʝʩʢʠ-ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʢ ʞʠʟʥʠ ʧʨʠʨʦʜʥʦ-ʦʨʛʘʥʠʯʝʩʢʦʡè 

(ɹʝʨʜʷʝʚ, 1995, ʩ. 272).  

ʇʨʦʙʣʝʤʘ ʩʘʤʦʦʛʨʘʥʠʯʝʥʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ ʘʩʧʝʢʪʦʚ: ʢʫʣʴʪʫʨ-

ʥʦ-ʠʜʝʦʣʦʛʠʯʝʩʢʠʡ, ʩʦʮʠʘʣʴʥʦ-ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʡ, ʧʨʘʚʦʚʦʡ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠ 

ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʡ (ɼʝʤʘʢʦʚ, 1998). ʇʝʨʚʳʡ ʠʟ ʥʠʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʩʧʠʪʘʥʠʠ ʫ 

ʯʝʣʦʚʝʢʘ ʤʠʣʦʩʝʨʜʠʷ ʠ ʣʶʙʚʠ ʢʦ ʚʩʝʤʫ ʞʠʚʦʤʫ (ʇʘʚʣʦʚʘ, 1998), ʧʦʩʪʦʷʥʥʦʛʦ 

ʩʪʨʝʤʣʝʥʠʷ ʢ ʩʘʤʦʦʛʨʘʥʠʯʝʥʠʶ ʠ ʚʟʘʠʤʦʧʦʤʦʱʠ, ʘ ʥʝ ʠʟʣʠʰʝʩʪʚʘʤ ʠ ʢʦʥʢʫ-

ʨʝʥʪʥʦʡ ʙʦʨʴʙʝ, ʪʨʝʙʫʶʱʝʡ ʠʟʣʠʰʥʝʡ ʪʨʘʪʳ ʥʘʰʠʭ ʦʛʨʘʥʠʯʝʥʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʂʘʞʜʳʡ ʯʝʣʦʚʝʢ ʩ ʧʝʣʝʥʦʢ ʜʦʣʞʝʥ ʫʩʚʦʠʪʴ, ʚʩʦʩʘʚ ʩ ʤʦʣʦʢʦʤ ʤʘʪʝʨʠ, ʧʨʦʩʪʳʝ 

ʠʩʪʠʥʳ ʵʢʦʢʫʣʴʪʫʨʳ:  

1) ʪʳ ʥʝ ʛʦʩʧʦʜʠʥ, ʥʦ ʠ ʥʝ ʨʘʙ ʇʨʠʨʦʜʳ, ʘ ʝʝ ʣʶʙʠʤʦʝ ʜʠʪʷ, ʥʘ ʢʦʪʦʨʦʝ ʦʥʘ 

ʚʦʟʣʘʛʘʝʪ ʙʦʣʴʰʠʝ ʥʘʜʝʞʜʳ, ʥʘʜʝʣʠʚ ʈʘʟʫʤʦʤ;  

2) ʤʠʨ ʥʝ ʤʦʞʝʪ ʧʨʠʥʘʜʣʝʞʘʪʴ ʠʟʙʨʘʥʥʳʤ ʧʦ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʢʨʠʪʝʨʠʶ 
ʩʫʱʝʩʪʚʘʤ, ʪʘʢ ʢʘʢ ʦʥ ʩʦʟʜʘʥ ʜʣʷ ʚʩʝʭ ʞʠʚʫʱʠʭ ʚ ʥʝʤ;  

3) ʛʘʨʤʦʥʠʷ ʤʠʨʘ - ʚ ʝʜʠʥʩʪʚʝ ʝʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ;  

4) ʙʣʘʛʘ ʥʝ ʜʘʶʪʩʷ ʜʘʨʦʤ, ʘ ʩʦʟʜʘʶʪʩʷ ʪʨʫʜʦʤ ʠ ʙʝʨʝʞʣʠʚʦʩʪʴʶ;  
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5) ʫʤʝʨʷʡ ʩʚʦʠ ʤʘʪʝʨʠʘʣʴʥʳʝ ʟʘʧʨʦʩʳ, ʥʝ ʩʪʘʚʴ ʠʭ ʚʳʰʝ ʜʫʭʦʚʥʳʭ;  

6) ʚʩʝ ʨʝʩʫʨʩʳ ʦʛʨʘʥʠʯʝʥʥʳ ʠ ʜʦʣʞʥʳ ʜʝʣʠʪʴʩʷ ʧʦ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʥʝ ʪʦʣʴ-

ʢʦ ʥʘ ʚʩʝʭ ʥʳʥʝ ʞʠʚʫʱʠʭ ʥʘ ʧʣʘʥʝʪʝ ʣʶʜʝʡ, ʥʦ ʠ ʥʘ ʙʫʜʫʱʠʝ ʧʦʢʦʣʝʥʠʷ 

(ʩʯʠʪʘʡ, ʯʪʦ ʪʳ ʦʜʦʣʞʠʣ ʄʠʨ ʫ ʩʚʦʠʭ ʜʝʪʝʡ ʠ ʚʥʫʢʦʚ);  

7) ʥʝ ʚʠʥʠ ʧʨʝʜʢʦʚ ʟʘ ʧʣʦʭʦʝ çʥʘʩʣʝʜʩʪʚʦè, ʧʦʩʪʦʷʥʥʦ ʩʪʨʝʤʠʩʴ ʢ ʫʣʫʯʰʝ-

ʥʠʶ ʄʠʨʘ ʠ ʜʝʡʩʪʚʫʡ ʪʘʢ, ʢʘʢ ʙʫʜʪʦ ʪʚʦʝ ʧʦʢʦʣʝʥʠʝ ʧʦʩʣʝʜʥʝʝ, ʦʧʨʝʜʝ-

ʣʷʶʱʝʝ ʉʫʜʴʙʫ ʙʫʜʫʱʝʛʦ ɿʝʤʣʠ ʠ ʂʦʩʤʦʩʘ;  

8) ʯʝʣʦʚʝʢ ʩʤʦʞʝʪ ʚʳʞʠʪʴ ʣʠʰʴ ʚ ʛʘʨʤʦʥʠʠ ʩ ʦʢʨʫʞʘʶʱʠʤ ʤʠʨʦʤ ʠ ʩʦʦʙʱʘ 

ʩ ʜʨʫʛʠʤʠ ʣʶʜʴʤʠ, ʧʦʤʦʛʘʷ ʙʣʠʞʥʝʤʫ, ʘ ʥʝ ʞʝʣʘʷ ʝʤʫ ʟʣʘ.  

ʈʝʟʶʤʠʨʫʝʤ ʚʩʝ ʵʪʦ ʩʣʦʚʘʤʠ ʥʝ ʦʯʝʥʴ ʧʦʯʠʪʘʝʤʦʛʦ ʥʳʥʝ ʬʠʣʦʩʦʬʘ-

ʤʘʪʝʨʠʘʣʠʩʪʘ ʌ. ʕʥʛʝʣʴʩʘ: ç... ʯʝʤ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ ʵʪʦ ʩʪʘʥʝʪ ʬʘʢʪʦʤ, ʪʝʤ ʚ 

ʙʦʣʴʰʝʡ ʤʝʨʝ ʣʶʜʠ ʩʥʦʚʘ ʙʫʜʫʪ ʥʝ ʪʦʣʴʢʦ ʯʫʚʩʪʚʦʚʘʪʴ, ʥʦ ʠ ʦʩʦʟʥʘʚʘʪʴ ʩʚʦʝ 

ʝʜʠʥʩʪʚʦ ʩ ʧʨʠʨʦʜʦʡ ʠ ʪʝʤ ʥʝʚʦʟʤʦʞʥʝʡ ʩʪʘʥʝʪ ʪʦ ʙʝʩʩʤʳʩʣʝʥʥʦʝ ʠ ʧʨʦʪʠʚʦ-

ʝʩʪʝʩʪʚʝʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʢʘʢʦʡ-ʪʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʠ ʤʝʞʜʫ ʜʫʭʦʤ ʠ ʤʘ-

ʪʝʨʠʝʡ, ʯʝʣʦʚʝʢʦʤ ʠ ʧʨʠʨʦʜʦʡ, ʜʫʰʦʡ ʠ ʪʝʣʦʤ ...è (ɼʠʘʣʝʢʪʠʢʘ ʧʨʠʨʦʜʳ. ʄ., 

1982. ʉ. 154). ʂʫʣʴʪʫʨʥʦ-ʠʜʝʦʣʦʛʠʯʝʩʢʠʡ ʘʩʧʝʢʪ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʡ ʚ ʧʨʦʙʣʝʤʝ 

ʩʘʤʦʦʛʨʘʥʠʯʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ, ʥʘʮʝʣʝʥʥʳʭ ʚ ʠʪʦʛʝ ʥʘ ʚʳʞʠʚʘʥʠʝ 

ʚʩʝʛʦ ʯʝʣʦʚʝʯʝʩʪʚʘ. ɹʝʟ ʝʛʦ ʨʝʰʝʥʠʷ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʘʩʧʝʢʪʳ ʥʝʚʦʟʤʦʞʥʦ ʙʫʜʝʪ 

ʨʝʘʣʠʟʦʚʘʪʴ. 

ʉʦʮʠʘʣʴʥʦ-ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʡ ʠ ʧʨʘʚʦʚʦʡ ʘʩʧʝʢʪʳ ʜʦʣʞʥʳ ʩʚʦʜʠʪʴʩʷ ʢ ʨʘʟ-

ʨʘʙʦʪʢʝ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʨʠʟʚʘʥʥʳʭ ʦʙʝʩʧʝʯʠʪʴ ʚ ʩʢʦʨʦʤ ʙʫʜʫʱʝʤ ʩʪʘʙʠʣʠʟʘʮʠʶ 

ʯʠʩʣʝʥʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʪʚʘ ʚʦʟʣʝ ʚʝʣʠʯʠʥ, ʘʜʝʢʚʘʪʥʳʭ ʨʝʩʫʨʩʘʤ ʟʝʤʥʦʛʦ ʰʘʨʘ, ʠ 

ʩʧʨʘʚʝʜʣʠʚʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʙʣʘʛ ʤʝʞʜʫ ʚʩʝʤʠ ʯʣʝʥʘʤʠ ʦʙʱʝʩʪʚʘ. ɼʘʥʥʳʡ ʘʩ-

ʧʝʢʪ ʧʨʦʙʣʝʤʳ ʩʘʤʦʦʛʨʘʥʠʯʝʥʠʡ ʩʘʤʳʡ ʙʦʣʝʟʥʝʥʥʳʡ, ʧʦʩʢʦʣʴʢʫ ʧʨʝʜʫʩʤʘʪʨʠ-

ʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʱʝʤʣʝʥʠʝ ʧʨʘʚ ʠ ʩʚʦʙʦʜ ʣʠʯʥʦʩʪʠ. ʅʝʦʙʭʦʜʠʤʦ, ʦʜʥʘʢʦ, 

ʧʦʥʷʪʴ, ʯʪʦ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʡ ʪʘʢʦʛʦ ʨʦʜʘ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʪʝʨʷʶʪ 

ʩʚʦʡ ʩʤʳʩʣ, ʪ.ʢ. ʢʨʠʟʠʩʥʳʝ ʩʠʪʫʘʮʠʠ ʙʫʜʫʪ ʥʝʠʟʤʝʥʥʦ ʧʦʚʪʦʨʷʪʴʩʷ, ʧʨʠʯʝʤ ʯʘ-

ʩʪʦʪʘ ʠʭ ʠ ʤʦʱʥʦʩʪʴ ʙʫʜʫʪ ʚʦʟʨʘʩʪʘʪʴ ʧʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʮʠʚʠʣʠʟʘʮʠʠ.  

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʦʛʨʘʥʠʯʝʥʠʡ ʦʯʝʚʠʜʥʘ. ʆʥʠ, ʧʦ ʩʣʦʚʘʤ ʅ.ʅ. ʄʦʠʩʝʝʚʘ 

(1987, 1990, 1994), ʜʦʣʞʥʳ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʢʘʢ ʚʣʘʩʪʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʪʘʢ ʠ 

ʦʙʱʝʩʪʚʝʥʥʳʤʠ çʠʥʩʪʠʪʫʪʘʤʠ ʩʦʛʣʘʩʠʷè. ʉʧʨʘʚʝʜʣʠʚʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʨʘʡʥʝ 

ʦʛʨʘʥʠʯʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʙʣʘʛ ʤʝʞʜʫ ʚʩʝʤʠ ʯʣʝʥʘʤʠ ʦʙʱʝʩʪʚʘ ʤʦʞʝʪ ʩʜʝʣʘʪʴ 

ʪʦʣʴʢʦ ʤʦʱʥʦʝ ʧʨʘʚʦʚʦʝ ʛʦʩʫʜʘʨʩʪʚʦ, ʘ ʥʝ ʨʳʥʦʢ. ʆʥʦ ʜʦʣʞʥʦ ʙʳʪʴ ʚʣʘʜʝʣʴʮʝʤ 

ʚʩʝʭ ʥʝʚʦʟʦʙʥʦʚʠʤʳʭ ʠ ʦʩʦʙʦ ʚʘʞʥʳʭ ʚʦʟʦʙʥʦʚʠʤʳʭ ʨʝʩʫʨʩʦʚ. ʆʙ ʵʪʦʤ, ʢʩʪʘʪʠ, 

ʷʩʥʦ ʧʨʦʟʚʫʯʘʣʦ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʩʘʤʤʠʪʝ  ʚ ʈʠʦ-ʜʝ-

ɾʘʥʝʡʨʦ. ʈʳʥʦʢ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʘʚʠʣʴʥʳʭ ʦʙʨʘʪʥʳʭ ʩʚʷʟʝʡ, ʢʦʪʦʨʳʝ  ʫʜʝʨ-

ʞʠʚʘʣʠ ʙʳ ʩʦʧʝʨʥʠʯʘʶʱʠʝ ʩʪʦʨʦʥʳ ʦʪ ʯʨʝʟʤʝʨʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʝʩʫʨʩʦʚ. 

ʅʘʧʨʦʪʠʚ, ʦʥ ʱʝʜʨʦ ʥʘʛʨʘʞʜʘʝʪ ʪʝʭ, ʢʪʦ ʫʩʧʝʚʘʝʪ ʧʝʨʚʳʤ ʠ ʙʝʨʝʪ ʙʦʣʴʰʝ. 

ʈr ʥʦʯʥʘʷ ʩʠʩʪʝʤʘ, ʫʧʨʘʚʣʷʶʱʘʷ ʦʙʱʝʜʦʩʪʫʧʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠ ʩʧʦʩʦʙʩʪʚʫʶ-

ʱʘʷ ʠʭ ʥʝʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ, ʥʝʠʟʙʝʞʥʦ ʧʨʠʚʦʜʠʪ ʢ ʚʳʭʦʜʫ ʟʘ 

ʧʨʝʜʝʣʳ ʚʦʟʤʦʞʥʦʛʦ ʠ ʨʘʟʨʫʰʝʥʠʶ ʩʠʩʪʝʤʳ (ʄʝʜʦʫʟ ʠ ʜʨ., 1994). ʊʦʣʴʢʦ ʧʨʝ-

ʦʙʨʘʟʦʚʘʚ ʦʙʱʝʩʪʚʦ ʚ ʥʝʢʦʪʦʨʦʝ ʧʦʜʦʙʠʝ ʛʠʛʘʥʪʩʢʦʛʦ ʤʫʨʘʚʝʡʥʠʢʘ ʠʣʠ ʧʯʝʣʠ-

ʥʦʛʦ ʫʣʴʷ, ʚʩʝ ʯʣʝʥʳ ʢʦʪʦʨʦʛʦ ʨʘʙʦʪʘʶʪ ʥʘ ʦʙʱʝʝ ʙʣʘʛʦ, ʦʙʦʨʘʯʠʚʘʶʱʝʝʩʷ ʚ 
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ʩʚʦʶ ʦʯʝʨʝʜʴ ʙʣʘʛʦʤ ʜʣʷ ʢʘʞʜʦʛʦ ʠʥʜʠʚʠʜʫʫʤʘ, ʯʝʣʦʚʝʯʝʩʪʚʦ ʩʤʦʞʝʪ ʧʨʦʜʦʣ-

ʞʘʪʴ ʞʠʪʴ ʠ ʨʘʟʚʠʚʘʪʴʩʷ. ʅʝ ʙʝʨʝʤʩʷ ʩʫʜʠʪʴ, ʚʩʣʝʜ ʟʘ ɻ.ɽ. ʄʠʭʘʡʣʦʚʩʢʠʤ 

(1982), ʧʣʦʭʦ ʵʪʦ ʠʣʠ ʭʦʨʦʰʦ, ʧʦʩʢʦʣʴʢʫ ʵʪʠ ʧʦʥʷʪʠʷ ʦʪʥʦʩʠʪʝʣʴʥʳ ʠ ʚʨʷʜ ʣʠ 

ʟʜʝʩʴ ʫʤʝʩʪʥʳ, ʥʦ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ, ʝʩʣʠ ʤʳ ʭʦʪʠʤ ʚʳʞʠʪʴ ʠ ʞʝʣʘʝʤ ʪʦʛʦ ʞʝ 

ʥʘʰʠʤ  ʜʝʪʷʤ ʠ ʚʥʫʢʘʤ. ʕʪʦ ʝʜʠʥʩʪʚʝʥʥʳʡ ʧʫʪʴ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ. ʆʩʪʘʣʴʥʳʝ 

ʧʫʪʠ, ʚ ʪ.ʯ. ʠ ʧʝʨʝʚʦʜ ʵʢʦʥʦʤʠʢʠ ʥʘ ʨʳʥʦʯʥʳʝ ʨʝʣʴʩʳ, ʚʝʜʫʪ ʣʠʰʴ ʢ ʫʩʢʦʨʝʥʠʶ 

ʛʠʙʝʣʠ ʮʠʚʠʣʠʟʘʮʠʠ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʘʩʧʝʢʪ ʧʨʦʙʣʝʤʳ ʩʘʤʦʦʛʨʘʥʠʯʝʥʠʷ ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴ ʚʦ-

ʧʨʦʩʳ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ, ʧʦʩʪʝʧʝʥʥʳʡ ʧʝʨʝʭʦʜ ʚʩʝʭ ʧʨʦ-

ʠʟʚʦʜʩʪʚ ʥʘ ʚʦʟʦʙʥʦʚʠʤʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ ʠ ʧʝʨʝʚʦʜ ʠʭ ʥʘ ʟʘʤʢʥʫʪʳʝ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʠʝ ʮʠʢʣʳ ʩ ʧʦʣʥʦʡ ʫʪʠʣʠʟʘʮʠʝʡ ʚʨʝʜʥʳʭ ʜʣʷ ʙʠʦʩʬʝʨʳ ʦʪʭʦʜʦʚ. ɺ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪʘʭ ʠʟʜʝʣʠʡ ʥʝʦʙʭʦʜʠʤʦ ʦʪʨʘʞʘʪʴ ʥʝ ʪʦʣʴʢʦ ʧʨʦʮʝʩʩ ʠʭ 

ʠʟʛʦʪʦʚʣʝʥʠʷ, ʥʦ ʠ ʧʦʣʥʦʡ ʫʪʠʣʠʟʘʮʠʠ ʧʦ ʠʩʪʝʯʝʥʠʝ ʩʨʦʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʟʘ-

ʪʨʘʪʳ ʥʘ ʢʦʪʦʨʫʶ ʜʦʣʞʥʳ ʚʭʦʜʠʪʴ ʚ ʩʪʦʠʤʦʩʪʴ ʪʦʚʘʨʘ. ɻʦʥʢʝ ʪʝʭʥʦʣʦʛʠʡ, ʢʘʢ ʠ 

ʛʦʥʢʝ ʚʦʦʨʫʞʝʥʠʡ, ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʤʝʩʪʘ ʥʘ ʟʝʤʥʦʤ ʰʘʨʝ, ʪ.ʢ. ʥʝʦʙʦʩʥʦʚʘʥʥʦʝ 

ʫʩʢʦʨʝʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʧʨʠʙʣʠʞʘʝʪ ʯʝʣʦʚʝʯʝʩʪʚʦ ʢ ʛʠʙʝʣʠ. ʅʝʦʙʭʦ-

ʜʠʤ ʚʟʚʝʰʝʥʥʳʡ ʧʦʜʭʦʜ, ʦʧʨʝʜʝʣʝʥʥʳʡ ʢʦʥʩʝʨʚʘʪʠʟʤ ʠ ʟʜʦʨʦʚʳʡ ʩʢʝʧʪʠʮʠʟʤ 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʣʶʙʦʛʦ ʨʦʜʘ ʠʥʥʦʚʘʮʠʷʤ. ʕʪʦ ʧʦʣʦʞʝʥʠʝ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ ʧʨʘʚʠʣʫ ʩʠʩʪʝʤʥʦ-ʜʠʥʘʤʠʯʝʩʢʦʡ ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʩʪʠ (ʈʝʡʤʝʨʩ, 1994), 

ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʫʩʪʦʡʯʠʚʘ ʣʠʰʴ ʪʘ ʩʠʩʪʝʤʘ, ʚ ʢʦʪʦʨʦʡ ʩʦʙʣʶʜʘʝʪʩʷ ʦʧʨʝʜʝ-

ʣʝʥʥʳʡ ʙʘʣʘʥʩ ʢʦʥʩʝʨʚʘʪʠʚʥʦʩʪʠ, ʩʦʭʨʘʥʷʶʱʝʡ ʚʩʝ ʧʦʣʝʟʥʳʝ ʧʨʠʦʙʨʝʪʝʥʥʳʝ 

ʢʘʯʝʩʪʚʘ, ʠ ʠʟʤʝʥʯʠʚʦʩʪʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʚʠʜʦʠʟʤʝʥʝʥʠʶ ʝʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʫʩʣʦʚʠʷʤʠ ʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʩʨʝʜʳ. ʇʝʨʝʭʦʜʠʪʴ ʢ ʪʘʢʦʛʦ ʨʦʜʘ ʩʘʤʦʦʛʨʘʥʠʯʝʥʠʶ, 

ʢʘʢ ʠ ʢʦ ʚʩʝʤ ʦʩʪʘʣʴʥʳʤ ʚʧʨʦʯʝʤ, ʦʪʜʝʣʴʥʦʤʫ ʛʦʩʫʜʘʨʩʪʚʫ  ʝʩʪʝʩʪʚʝʥʥʦ ʥʝʣʴʟʷ, 

ʧʦʩʢʦʣʴʢʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʥʦ ʙʫʜʝʪ ʙʳʩʪʨʦ ʫʥʠʯʪʦʞʝʥʦ ʵʢʦʥʦʤʠʯʝʩʢʠ ʠ 

ʬʠʟʠʯʝʩʢʠ ʩʦʩʝʜʷʤʠ, ʥʝ ʚʩʪʘʚʰʠʤʠ ʥʘ ʵʪʦʪ ʧʫʪʴ. ʈʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʩʘʤʦʦʛʨʘ-

ʥʠʯʝʥʠʷ ʠ ʚʳʞʠʚʘʥʠʷ ʤʦʞʥʦ ʣʠʰʴ ʩʦʦʙʱʘ ʚʩʝʤ ʯʝʣʦʚʝʯʝʩʪʚʦʤ (ʋʦʨʜ, ɼʶʙʦ, 

1975; ʉʝʥ-ʄʘʨʢ, 1977). 

ɹʠʦʵʢʦʣʦʛʠʯʝʩʢʠʡ ʘʩʧʝʢʪ ʧʨʦʙʣʝʤʳ ʟʘʪʨʘʛʠʚʘʝʪ ʰʠʨʦʢʠʡ ʢʨʫʛ ʚʦʧʨʦʩʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʠʩʢʦʤ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʨʝʥʪʘʙʝʣʴʥʳʭ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʩʠ-

ʩʪʝʤʘʤʠ ʠ ʙʠʦʩʬʝʨʦʡ ʚ ʮʝʣʦʤ ʧʨʠ ʤʠʥʠʤʠʟʘʮʠʠ ʟʘʪʨʘʪ ʩʦ ʩʪʦʨʦʥʳ ʯʝʣʦʚʝʢʘ, 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʭ ʧʦʚʳʰʝʥʠʝ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʙʠʦʪʠʯʝ-

ʩʢʦʡ ʢʦʤʧʦʥʝʥʪʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʩʦʙʦʡ ʚʦʟʦʙʥʦʚʠʤʳʡ ʨʝʩʫʨʩ ʵʥʝʨʛʠʠ ʠ ʚʝ-

ʱʝʩʪʚʘ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʝʰʠʪʴ ʵʪʫ ʟʘʜʘʯʫ ʥʝʦʙʭʦʜʠʤʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʛʣʫʙʦʢʦ  

ʧʦʟʥʘʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʨʘʟʚʠʪʠʷ 

ʵʢʦʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʧʦʥʷʪʴ, ʯʪʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʩʠʩʪʝʤ ʚʩʝʛʜʘ ʨʘʚʥʦ ʧʦ ʩʠʣʝ ʠ 

ʤʘʩʰʪʘʙʘʤ ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ ʥʠʭ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʵʢʦʣʦʛʠʷ, ʘ ʦʩʦʙʝʥʥʦ ʙʠʦʣʦʛʠʷ, ʜʦʩʪʠʛʣʠ ʜʦʚʦʣʴʥʦ ʟʨʝ-

ʣʦʛʦ ʚʦʟʨʘʩʪʘ, ʦʥʠ ʥʝ ʤʦʛʫʪ ʜʘʪʴ ʠʩʯʝʨʧʳʚʘʶʱʝʛʦ ʦʪʚʝʪʘ ʥʘ ʤʥʦʛʠʝ ʚʦʧʨʦʩʳ ʠ 

ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʧʨʠ ʩʦʚʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ ʟʥʘʥʠʡ. ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ, ʩʜʝʨʞʠʚʘʶ-

ʱʠʭ ʨʘʟʚʠʪʠʝ ʵʪʠʭ ʥʘʫʢ, ʷʚʣʷʝʪʩʷ ʜʝʤʦʥ ʨʝʜʫʢʮʠʦʥʠʟʤʘ, ʧʨʦʯʥʦ ʫʜʝʨʞʠʚʘʶ-

ʱʠʡ ʩʚʦʠ ʧʦʟʠʮʠʠ ʫʞʝ ʙʦʣʝʝ 500 ʣʝʪ ʠ ʫʪʚʝʨʞʜʘʶʱʠʡ ʚʦʟʤʦʞʥʦʩʪʴ ʩʚʝʜʝʥʠʷ 

ʚʩʝʭ ʚʳʩʰʠʭ ʷʚʣʝʥʠʡ ʢ ʥʠʟʰʠʤ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʷʢʦʙʳ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤʠ. 
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ʉʫʪʴ ʧʦʜʭʦʜʘ ʩʚʦʜʠʪʩʷ ʢ ʨʘʩʯʣʝʥʝʥʠʶ ʣʶʙʦʡ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʥʝʢʠʝ ʵʣʝ-

ʤʝʥʪʳ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʥʘ ʝʱʝ ʙʦʣʝʝ ʤʝʣʢʠʝ ʯʘʩʪʠ ʠ ʪ.ʜ. ʕʪʦʪ ʧʦʜʭʦʜ ʦʯʝʥʴ 

ʭʦʨʦʰʦ ʧʦʜʭʦʜʠʪ ʧʨʠ ʠʟʫʯʝʥʠʠ ʩʠʩʪʝʤ, ʵʣʝʤʝʥʪʳ ʢʦʪʦʨʳʭ ʩʣʘʙʦ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ɹʦʣʴʰʠʥʩʪʚʦ ʞʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʷʚʣʷʶʪʩʷ ʩʪʦʣʴ 

ʮʝʣʦʩʪʥʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʩʪʦʣʴ ʚʥʫʪʨʝʥʥʝ ʩʚʷʟʘʥʥʳʤʠ, ʯʪʦ ʨʝʜʫʢʮʠʦʥʠʟʤ ʚ 

ʧʨʠʥʮʠʧʝ ʥʝʧʨʠʛʦʜʝʥ ʜʣʷ ʠʭ ʠʟʫʯʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʠʟ ʧʦʣʷ ʟʨʝʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʷ 

ʥʝʠʟʙʝʞʥʦ ʠʩʯʝʟʘʶʪ ʵʬʬʝʢʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʣʝʤʝʥʪʦʚ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʝ 

ʵʤʝʨʜʞʝʥʪʥʳʝ ʩʚʦʡʩʪʚʘ ʵʢʦʩʠʩʪʝʤ. ʄʝʞʜʫ ʪʝʤ, ʧʦ ʦʮʝʥʢʘʤ ʩʧʝʮʠʘʣʠʩʪʦʚ (ɼʨʘ-

ʛʘʚʮʝʚ, 1994), ʙʦʣʝʝ 80% ʚʳʭʦʜʘ ʧʨʦʜʫʢʮʠʠ ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ ʜʝʪʝʨʤʠʥʠʨʫʝʪ-

ʩʷ ʠʤʝʥʥʦ ʵʤʝʨʜʞʝʥʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʚʦʟʥʠʢʘʶʱʠʤʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ 

ʦʨʛʘʥʠʟʘʮʠʠ ʙʠʦʪʳ. ʉʣʝʜʩʪʚʠʝʤ ʥʝʜʦʫʯʝʪʘ ʢʣʘʩʩʠʯʝʩʢʠʤ ʨʝʜʫʢʮʠʦʥʠʟʤʦʤ 

ʵʤʝʨʜʞʝʥʪʥʳʭ ʩʚʦʡʩʪʚ ʙʠʦʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʫʚʝʨʝʥʥʦʛʦ ʧʨʦʛʥʦ-

ʟʠʨʦʚʘʥʠʷ ʠʭ ʧʦʚʝʜʝʥʠʷ ʚ ʦʪʚʝʪ ʥʘ ʚʥʝʰʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ.  

ʈʝʜʫʢʮʠʦʥʠʟʤ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʦʣʫʯʘʪʴ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘ ʥʘʯʘʣʴʥʳʭ 

ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ, ʦʢʘʟʳʚʘʝʪʩʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʪʦʨʤʦʟʦʤ ʧʨʦʛʨʝʩʩʘ, ʥʝʠʟ-

ʙʝʞʥʦ ʧʨʠʚʦʜʷ ʢ ʢʨʠʟʠʩʫ ʟʥʘʥʠʡ, ʨʘʟʨʫʰʘʷ ʫʥʠʚʝʨʩʫʤ ʟʥʘʯʝʥʠʡ ʠ ʩʝʤʘʥʪʠʢʫ 

ʨʝʘʣʴʥʦʡ ʢʘʨʪʠʥʳ ʤʠʨʘ (ʑʫʨʦʚ, 1999). ʈʝʜʫʢʮʠʦʥʠʟʤ ʜʝʣʘʝʪ ʯʝʣʦʚʝʢʘ ʥʝʩʧʦ-

ʩʦʙʥʳʤ ʢ ʧʦʩʪʘʥʦʚʢʝ ʢʨʫʧʥʳʭ ʧʨʦʙʣʝʤ ʠ ʧʦʣʫʯʝʥʠʶ ʦʧʨʝʜʝʣʝʥʥʳʭ ʨʝʟʫʣʴʪʘ-

ʪʦʚ, ʪ.ʢ. ʯʝʣʦʚʝʢ ʥʘʯʠʥʘʝʪ ʟʘʭʣʝʙʳʚʘʪʴʩʷ ʚ ʙʝʩʢʦʥʝʯʥʦʤ ʤʦʨʝ ʨʘʟʨʦʟʥʝʥʥʳʭ ʠ 

ʥʝ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʬʘʢʪʦʚ. ʇʨʠʥʮʠʧ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʝʜʠʥʩʪʚʘ ʤʠʨʘ ʠ 

ʧʨʠʥʮʠʧ ʨʘʟʚʠʪʠʷ ï ʪʦʣʴʢʦ ʪʘʢʦʝ ʩʦʝʜʠʥʝʥʠʝ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʛʥʦʩʝʦʣʦʛʠʯʝʩʢʦʡ 

ʙʘʟʦʡ ʩʠʩʪʝʤʳ ʟʥʘʥʠʡ, ʚ ʢʦʪʦʨʫʶ ʜʦʣʞʥʘ ʙʳʪʴ ʫʣʦʞʝʥʘ ʨʘʩʪʫʱʘʷ, ʢʘʢ ʩʥʝʞʥʳʡ 

ʢʦʤ, ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʚʝʜʝʥʠʡ ʦ ʚʩʝʭ ʪʝʭ ʧʨʦʮʝʩʩʘʭ, ʩ ʢʦʪʦʨʳʤʠ ʥʘʩ ʩʪʘʣʢʠʚʘʝʪ 

ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʠ ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʣʠʰʴ ʬʨʘʛʤʝʥʪʘʤʠ ʝʜʠʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʩʘʤʦʨʘʟʚʠʪʠʷ ʠ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʤʘʪʝʨʠʠ (ʄʦʠʩʝʝʚ, 1987, 1990). ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʪʘʢʘʷ ʥʘʫʯʥʘʷ ʧʦʟʠʮʠʷ ʥʘʯʠʥʘʝʪ ʟʘʚʦʝʚʳʚʘʪʴ ʚʩʝ ʙʦʣʴʰʝʝ ʧʨʠʟʥʘʥʠʝ 

(ɹʝʨʪʘʣʘʥʬʠ, 1969; ɼʞʝʬʬʝʨʩ, 1981; ɸʚʝʨʴʷʥʦʚ, 1985), ʧʦʟʚʦʣʷʷ ʩʜʝʣʘʪʴ ʩʢʘʯʦʢ 

ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ. 

ʇʨʠ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤʳ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʮʠʚʠʣʠʟʘʮʠʠ ʯʝʣʦʚʝʢ ʤʦʞʝʪ 

ʨʘʩʩʯʠʪʳʚʘʪʴ, ʧʦ ʤʥʝʥʠʶ ɺ.ʇ. ʐʘʣʘʝʚʘ (1999), ʣʠʰʴ ʥʘ ʩʚʦʶ ʚʦʣʶ ʠ, ʛʣʘʚʥʦʝ, 

ʨʘʟʫʤ. ʀʥʦʛʦ ʝʤʫ ʥʝ ʜʘʥʦ. ʀʤʝʥʥʦ ʨʘʟʫʤ ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʠʜʝʶ ʢʦʵʚʦʣʶʮʠʠ ʯʝ-

ʣʦʚʝʢʘ ʠ ʧʨʠʨʦʜʳ, ʥʘʮʝʣʠʚʘʝʪ ʥʘ ʦʩʤʳʩʣʝʥʠʝ ʟʘʢʦʥʦʚ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʤʠʨʘ, 

ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʠʚʥʦʡ ʦʩʥʦʚʦʡ ʚʳʨʘʙʦʪʢʠ ʥʦʚʳʭ ʚʟʛʣʷʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠʨʦ-

ʜʦʧʦʣʴʟʦʚʘʥʠʷ. ɺʘʞʥʦ ʧʨʠ ʵʪʦʤ ʧʦʥʷʪʴ, ʯʪʦ ʯʝʣʦʚʝʢ ʥʝ ʤʦʞʝʪ ʠ ʥʝ ʜʦʣʞʝʥ ʦʪ-

ʢʘʟʳʚʘʪʴʩʷ ʦʪ ʩʚʦʝʡ ʘʢʪʠʚʥʦʡ  ʨʦʣʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʤʠʨʫ, ʪ.ʢ. ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ 

ʦʥ ʩʦʙʩʪʚʝʥʥʦ ʠ ʩʪʘʣ ʯʝʣʦʚʝʢʦʤ. ʇʦʟʠʮʠʷ ʞʝ ʧʘʩʩʠʚʥʦʛʦ ʥʘʙʣʶʜʘʪʝʣʷ ʟʘ ʩʦʩʪʦ-

ʷʥʠʝʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʝʧʨʠʝʤʣʝʤʘ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ ʚ ʢʦʨʥʝ ʧʦʨʦʯʥʘ. ɸʜʘʧ-

ʪʠʚʥʦʝ ʨʝʘʛʠʨʦʚʘʥʠʝ ʥʘ ʠʟʤʝʥʝʥʠʝ ʨʝʘʣʴʥʦʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚ ʬʦʨʤʘʭ, 

ʥʘʠʙʦʣʝʝ ʘʜʝʢʚʘʪʥʳʭ ʟʘʢʦʥʘʤ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʠʭʩʷ ʩʠʩʪʝʤ, ʷʚʣʷʝʪʩʷ, ʥʘʧʨʦʪʠʚ, 

ʧʦʧʳʪʢʦʡ ʫʤʝʥʴʰʝʥʠʷ ʯʠʩʣʘ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ. 

ɸʥʘʣʠʟ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʦʚ ʧʨʦʙʣʝʤʳ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʣʝʩʥʳʭ ʵʢʦʩʠ-

ʩʪʝʤ ʠ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʝʶ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʨʷʜ ʚʳʚʦʜʦʚ, ʠʤʝʶʱʠʭ ʪʝʦʨʝ-

ʪʠʯʝʩʢʦʝ ʠ ʧʨʠʢʣʘʜʥʦʝ ʟʥʘʯʝʥʠʝ. 
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1. ʋʩʪʦʡʯʠʚʦʩʪʴ - ʛʣʘʚʥʦʝ, ʦʧʨʝʜʝʣʷʶʱʝʝ ʩʚʦʡʩʪʚʦ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʦʭʨʘʥʝʥʠʶ ʚ ʥʝʩʪʘʙʠʣʴʥʦʡ ʩʨʝʜʝ ʥʝʦʛʨʘ-

ʥʠʯʝʥʥʦ ʜʦʣʛʦʝ ʚʨʝʤʷ ʚʘʞʥʝʡʰʠʭ ʯʝʨʪ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʳ, ʧʨʠʦʙʨʝʪʝʥʥʳʭ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʜʣʠʪʝʣʴʥʦʡ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʙʦʨʘ. 

2. ʊʨʝʙʦʚʘʥʠʷʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʣʝʝ ʚʩʝʛʦ ʦʪʚʝʯʘʝʪ ʢʦʥʮʝʧ-

ʮʠʷ ʃʘʛʨʘʥʞʘ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʩʪʨʝʤʠʪʩʷ ʥʝ ʢ ʘʙʩʦ-

ʣʶʪʥʦʡ ʩʪʘʙʠʣʠʟʘʮʠʠ ʩʚʦʝʛʦ ʩʦʩʪʦʷʥʠʷ, ʘ ʢ ʫʜʝʨʞʘʥʠʶ ʝʛʦ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʧʨʝʜʝʣʘʭ ʧʨʠ ʥʝʧʨʝʨʳʚʥʦʤ ʢʦʣʝʙʘʪʝʣʴʥʦʤ ʠʟʤʝʥʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʚʦʢʨʫʛ ʦʧʨʝ-

ʜʝʣʝʥʥʳʭ ʪʦʯʝʢ ʨʘʚʥʦʚʝʩʠʷ, ʪ.ʝ. ʪʨʘʝʢʪʦʨʠʠ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʝʝ ʩʦʩʪʦʷʥʠʷ 

ʦʛʨʘʥʠʯʝʥʳ ʚ ʬʘʟʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʢʘʢ ʩʚʝʨʭʫ, ʪʘʢ ʠ ʩʥʠʟʫ.  

3. ɸʙʩʪʨʘʢʪʥʦʛʦ ʧʦʥʷʪʠʷ çʫʩʪʦʡʯʠʚʦʩʪʴ ʙʠʦʩʠʩʪʝʤʳè ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ɺʦ-

ʧʨʦʩ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʵʢʦʩʠʩʪʝʤ ʜʦʣʞʝʥ ʦʙʷʟʘʪʝʣʴʥʦ ʩʚʦʜʠʪʴʩʷ ʢ ʚʳʙʦʨʫ: 

ʘ) ʚʠʜʘ ʫʩʪʦʡʯʠʚʦʩʪʠ,  ʙ) ʤʘʩʰʪʘʙʘ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʚʨʝʤʝʥʠ, ʚ) ʚʠʜʘ ʠ ʯʠʩʣʘ ʚʦʟ-

ʜʝʡʩʪʚʫʶʱʠʭ ʬʘʢʪʦʨʦʚ, ʛ) ʧʘʨʘʤʝʪʨʦʚ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ, ʧʦ ʢʦʪʦʨʳʤ ʙʫʜʝʪ 

ʦʮʝʥʠʚʘʪʴʩʷ ʝʝ ʫʩʪʦʡʯʠʚʦʩʪʴ; ʜ) ʥʦʨʤʳ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ  ʩʦʩʪʦʷʥʠʷ,  

ʦʪʥʦʩʠʪʝʣʴʥʦ  ʢʦʪʦʨʦʡ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʦʮʝʥʠʚʘʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʠʩʪʝʤʳ.  

4. ʄʝʨʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʠʦʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʩʪʝʧʝʥʴ ʩʪʘʙʠʣʴʥʦʩʪʠ ʪʝʯʝʥʠʷ 
ʧʨʦʮʝʩʩʘ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚʝʱʝʩʪʚʘ ʠ ʵʥʝʨʛʠʠ, ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ 

ʦʩʦʙʝʡ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʜʠʥʘʤʠʢʫ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʡ, ʵʢʦʣʦʛʠʯʝ-

ʩʢʠʝ ʩʫʢʮʝʩʩʠʠ ʠ ʵʚʦʣʶʮʠʶ. ʈʘʚʥʦʚʝʩʠʝ ʤʝʞʜʫ ʩʠʥʪʝʟʦʤ ʠ ʜʝʩʪʨʫʢʮʠʝʡ ʚʝ-

ʱʝʩʪʚ - ʥʝʦʙʭʦʜʠʤʦʝ ʫʩʣʦʚʠʝ ʧʦʜʜʝʨʞʘʥʠʷ ʞʠʟʥʠ ʚ ʧʣʘʥʝʪʘʨʥʦʤ ʤʘʩʰʪʘʙʝ ʠ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʚ ʦʪʜʝʣʴʥʦʩʪʠ. 

5. ʋʩʪʦʡʯʠʚʦʩʪʴ ʙʠʦʩʠʩʪʝʤ ʟʘʚʠʩʠʪ ʦʪ ʩʧʦʩʦʙʥʦʩʪʠ ʩʣʘʛʘʶʱʠʭ ʠʭ ʚʠʜʦʚʳʭ 
ʧʦʧʫʣʷʮʠʡ ʢ ʘʜʘʧʪʘʮʠʷʤ, ʩʫʱʥʦʩʪʴ ʢʦʪʦʨʳʭ ʩʦʩʪʦʠʪ ʚ ʜʦʩʪʠʞʝʥʠʠ ʥʘʠʙʦʣʝʝ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʠʟʤʝʥʷʶʱʝʡʩʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ, ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʘʤʦʨʝʛʫʣʷʮʠʠ, ʜʝʡʩʪʚʫʶʱʝʡ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʘ ʦʙʨʘʪʥʳʭ 

ʩʚʷʟʝʡ, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʷ ʩʚʦʝʦʙʨʘʟʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʘʤʷʪʠ - ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʢʦʜʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʩʦʭʨʘʥʷʪʴ ʧʦʣʝʟʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʫʪʷʭ ʚʳʭʦʜʘ ʠʟ ʢʨʠ-

ʟʠʩʥʳʭ ʩʠʪʫʘʮʠʡ, ʚʩʪʨʝʯʘʚʰʠʭʩʷ ʨʘʥʝʝ. 

6. ʋʩʪʦʡʯʠʚʦʩʪʴ (ʥʘʜʝʞʥʦʩʪʴ) ʩʠʩʪʝʤʳ ʧʨʷʤʦ ʩʚʷʟʘʥʘ ʩ ʯʠʩʣʦʤ ʧʘʨʘʣʣʝʣʴʥʦ 
ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʢʘʥʘʣʦʚ, ʪ.ʝ. ʠʟʙʳʪʦʯʥʦʩʪʠ ʵʣʝʤʝʥʪʦʚ, ʯʪʦ ʷʚʥʦ ʢʦʨʨʝʣʠʨʫ-

ʝʪ ʩ ʫʨʦʚʥʝʤ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʝʛʦ ʦʨʛʘʥʠʟʘʮʠʠ: ʧʦʧʫʣʷʮʠʦʥ-

ʥʦʤ, ʵʢʦʩʠʩʪʝʤʥʦʤ, ʣʘʥʜʰʘʬʪʥʦʤ ʠ ʙʠʦʩʬʝʨʥʦʤ. 

7. ɻʣʘʚʥʳʤ ʫʩʣʦʚʠʝʤ ʫʩʪʦʡʯʠʚʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʢʦʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ 
ʥʝ ʧʨʦʩʪʦ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʘ ʥʘʣʠʯʠʝ ʠʩʪʦʨʠʯʝ-

ʩʢʠ ʩʣʦʞʠʚʰʝʛʦʩʷ ʢʦʘʜʘʧʪʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʙʠʦʪʳ. ɺ ʩʚʝʪʝ ʵʪʦʛʦ ʧʦʣʦʞʝʥʠʷ 

ʠʥʪʨʦʜʫʢʮʠʶ ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʤʝʨʦʧʨʠʷʪʠʝ, 

ʥʘʧʨʘʚʣʝʥʥʦʝ ʚ ʠʪʦʛʝ ʥʘ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʣʦ-

ʢʘʣʴʥʳʭ ʵʢʦʩʠʩʪʝʤ ʠ ʙʠʦʩʬʝʨʳ ʚ ʮʝʣʦʤ. ʅʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʫʩʪʦʡʯʠ-

ʚʦʩʪʠ ʣʝʩʦʚ ʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʡ ʛʝʥʝʪʠʯʝʩʢʠʡ ʦʪʙʦʨ ʚʠʜʦʚ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝ-

ʥʠʡ, ʩʥʠʞʘʶʱʠʡ ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʡ.  

8. ʅʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʦʪ-

ʩʫʪʩʪʚʠʝ  ʙʠʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʟʦʥʘʥʩʘ (ʩʦʚʧʘʜʝʥʠʷ ʢʦʣʝʙʘʥʠʡ 
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ʨʘʟʣʠʯʥʳʭ ʚʦʣʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ), ʠʣʠ ʩʚʝʜʝʥʠʝ ʠʭ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʢ ʤʠʥʠ-

ʤʫʤʫ. ɺ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʵʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʜʝʩʠʥʭʨʦʥʠʟʘʮʠʝʡ ʨʠʪʤʦʚ 

ʞʠʟʥʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚʠʜʦʚ, ʢʦʥʢʫʨʠʨʫʶʱʠʭ ʟʘ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʠʣʠ ʙʣʠʟʢʠʡ ʢ 

ʥʝʤʫ ʨʝʩʫʨʩ. ɸʩʠʥʭʨʦʥʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʵʣʝʤʝʥʪʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ 

ʦʨʛʘʥʠʟʘʮʠʠ ʞʠʚʦʡ ʤʘʪʝʨʠʠ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʚʠʜʳ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ ʨʝʩʫʨʩʳ ʩʨʝʜʳ, ʢʦʪʦʨʳʝ ʚʩʝʛʜʘ ʦʯʝʥʴ ʦʛʨʘʥʠʯʝʥʳ, ʠʟ-

ʙʝʛʘʷ, ʥʘʩʢʦʣʴʢʦ ʵʪʦ ʚʦʟʤʦʞʥʦ, ʢʦʥʢʫʨʝʥʮʠʠ ʩ ʩʦʩʝʜʷʤʠ ʧʦ ʩʦʦʙʱʝʩʪʚʫ. 

9. ʋʩʪʦʡʯʠʚʦʩʪʴ ʵʢʦʩʠʩʪʝʤ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʥʝ ʚʦʧʨʝʢʠ, ʘ ʙʣʘʛʦʜʘʨʷ ʠʟʤʝʥ-

ʯʠʚʦʩʪʠ ʩʨʝʜʳ, ʚʦʩʧʠʪʳʚʘʶʱʝʡ ʥʝʦʙʭʦʜʠʤʫʶ ʛʠʙʢʦʩʪʴ ʩʦʩʪʘʚʣʷʶʱʠʭ ʠʭ ʙʠʦ-

ʢʦʤʧʦʥʝʥʪʦʚ. ʆʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʩʦʭʨʘʥʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʠʦʣʦʛʠʯʝ-

ʩʢʠʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ, ʦʜʥʘʢʦ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʦʩʪʘʪʦʯʥʦ ʤʝʜʣʝʥʥʳʭ ʠʟʤʝʥʝ-

ʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʩʨʝʜʳ: ʚʨʝʤʷ ʠʟʤʝʥʝʥʠʷ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ ʜʦʣʞʥʦ ʙʳʪʴ ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʨʝʣʘʢʩʘʮʠʠ ʩʠʩʪʝʤʳ, ʪ.ʝ. ʚʨʝʤʝʥʠ, ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠ-

ʤʦ ʝʡ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʧʦʩʣʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʚʦʟʤʫʱʝʥʠʷ. 

10. ɽʩʪʝʩʪʚʝʥʥʳʝ, ʥʝ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʝ ʯʝʣʦʚʝʢʦʤ, ʣʝʩʘ ʚ ʧʨʠʥʮʠʧʝ ʥʝ ʤʦ-

ʛʫʪ ʙʳʪʴ çʙʦʣʴʥʳʤʠè ʠ ʥʝ ʥʫʞʜʘʶʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʟʘʱʠʪʝ, ʪ.ʢ. ʦʙʣʘʜʘʶʪ ʜʦ-

ʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤ ʚʥʫʪʨʝʥʥʠʤ ʛʦʤʝʦʩʪʘʟʦʤ. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʦ çʙʦʣʝʟʥʠè ʵʢʦʩʠ-

ʩʪʝʤ ʢʘʢ ʦ ʙʝʜʩʪʚʠʠ, ʘʥʪʨʦʧʦʮʝʥʪʨʠʯʥʦ. ɺʦʟʙʫʜʠʪʝʣʠ ʙʦʣʝʟʥʝʡ ʨʘʩʪʝʥʠʡ ʠ 

ʥʘʩʝʢʦʤʳʝ-ʬʠʪʦʬʘʛʠ ʷʚʣʷʶʪʩʷ ʧʦʣʥʦʧʨʘʚʥʳʤʠ ʯʣʝʥʘʤʠ ʮʝʥʦʟʦʚ, ʦʙʝʩʧʝʯʠʚʘ-

ʶɦ ʠʤʠ ʠʭ ʫʩʪʦʡʯʠʚʦʝ ʧʨʦʛʨʝʩʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ. ʕʪʦ ʧʦʣʦʞʝʥʠʝ ʪʨʝʙʫʝʪ ʦʧʨʝʜʝ-

ʣʝʥʥʦʛʦ ʧʝʨʝʩʤʦʪʨʘ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʦʚ ʩʫʱʝʩʪʚʫʶʱʝʡ ʢʦʥʮʝʧʮʠʠ ʣʝʩʦʟʘʱʠ-

ʪʳ. ɹʦʨʴʙʫ ʥʫʞʥʦ ʧʨʦʚʦʜʠʪʴ ʩ ʧʨʠʯʠʥʘʤʠ, ʚʳʟʚʘʚʰʠʤʠ çʙʦʣʝʟʥʴè ʙʠʦʛʝʦʮʝʥʦ-

ʟʦʚ, ʘ ʥʝ ʩ ʪʝʤʠ ʠʣʠ ʠʥʳʤʠ ʚʠʜʘʤʠ ʦʨʛʘʥʠʟʤʦʚ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʤʠ ʝʝ ʪʝʯʝʥʠʝ ʠ 

ʷʚʣʷʶʱʠʤʠʩʷ ʯʘʱʝ ʚʩʝʛʦ ʣʠʰʴ ʩʣʝʜʩʪʚʠʝʤ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʦʩʣʘʙʣʝʥʠʷ 

ʥʘʩʘʞʜʝʥʠʡ. ɺʩʧʳʰʢʠ ʤʘʩʩʦʚʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʬʠʪʦʬʠʣʴʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʥʝʦʙ-

ʭʦʜʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʟʠʮʠʡ ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʵʢʦʩʠʩʪʝʤ, ʧʦʜʛʦʪʦʚʣʝʥʥʦʝ ʚʩʝʤ ʧʨʝʜʰʝʩʪʚʫʶʱʠʤ ʭʦʜʦʤ ʠʭ ʨʘʟʚʠʪʠʷ. 

11. ʇʦʚʳʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʣʝʩʦʚ ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʥʘ ʦʩʥʦʚʝ ʬʦʨʤʠʨʦʚʘ-

ʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʠ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʵʢʦʣʦʛʠʯʝʩʢʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʠ ʧʦʩʠʣʴʥʳʤʠ ʜʣʷ ʦʙʱʝʩʪʚʘ ʩʪʘʥʜʘʨʪʘʤʠ ʢʘʯʝ-

ʩʪʚʘ. 

12. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ ʥʘ ʜʦ-

ʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʦʷʥʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠʭ ʩʦʩʪʦʷ-

ʥʠʝ, ʚʥʦʩʷ ʥʝʦʙʭʦʜʠʤʳʝ ʢʦʨʨʝʢʪʠʚʳ ʚ ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʕʪʦʡ ʮʝʣʠ 

ʧʨʠʟʚʘʥ ʩʣʫʞʠʪʴ ʣʝʩʦʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ, ʟʘʜʘʯʘʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ 

ʵʢʩʧʝʨʪʥʘʷ ʦʮʝʥʢʘ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʨʘʥʥʝʝ ʚʳʷʚʣʝʥʠʝ 

ʧʘʜʝʥʠʷ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʚʳʜʝʣʝʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦ ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʪʨʝʥʜʦʚ ʥʘ 

ʬʦʥʝ ʝʩʪʝʩʪʚʝʥʥʳʭ çʰʫʤʦʚè, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʣʝʩʦʩʘʥʠʪʘʨʥʦʡ ʦʙʩʪʘʥʦʚʢʠ, 

ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʩʢʦʨʦʩʪʠ ʩʫʢʮʝʩʩʠʡ ʙʠʦʮʝʥʦʟʦʚ, ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʥʘ ʣʝʩʘ ʠ ʩʦʭʨʘ-

ʥʝʥʠʷ ʠʭ ʩʪʘʙʠʣʴʥʦʩʪʠ ʚ ʩʣʦʞʠʚʰʝʡʩʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ. 
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13. ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʚʳʭʦʜʘ ʠʟ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ ʠ ʩʦʭʨʘʥʝʥʠʷ 
ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʠʦʩʬʝʨʳ ʟʘʢʣʶʯʘʝʪʩʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʩʘʤʦʛʦ 

ʯʝʣʦʚʝʢʘ, ʝʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ, ʤʦʨʘʣʠ ʠ ʢʫʣʴʪʫʨʳ.  

14. ʇʨʠ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤʳ ʧʦʜʜʝʨʞʘʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʠʦʩʬʝʨʳ ʠ ʫʩʪʦʡ-

ʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʮʠʚʠʣʠʟʘʮʠʠ ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʨʘʩʩʯʠʪʳʚʘʪʴ ʣʠʰʴ ʥʘ ʩʚʦʶ ʚʦʣʶ 

ʠ, ʛʣʘʚʥʦʝ, ʨʘʟʫʤ. ʀʥʦʛʦ ʝʤʫ ʥʝ ʜʘʥʦ. ʏʝʣʦʚʝʢ ʥʝ ʤʦʞʝʪ ʠ ʥʝ ʜʦʣʞʝʥ ʦʪʢʘʟʳ-

ʚʘʪʴʩʷ ʦʪ ʩʚʦʝʡ ʘʢʪʠʚʥʦʡ  ʨʦʣʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʤʠʨʫ, ʪ.ʢ. ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ ʦʥ 

ʩʦʙʩʪʚʝʥʥʦ ʠ ʩʪʘʣ ʯʝʣʦʚʝʢʦʤ. ʇʦʟʠʮʠʷ ʧʘʩʩʠʚʥʦʛʦ ʥʘʙʣʶʜʘʪʝʣʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʝʧʨʠʝʤʣʝʤʘ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ ʚ ʢʦʨʥʝ ʧʦʨʦʯʥʘ. 

 

*   *   *  

 

ʇʨʦʙʣʝʤʘ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʢʘʢ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʧʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ, ʩʣʦʞʥʘ ʠ ʤʥʦʛʦʧʣʘʥʦʚʘ. ʈʝʰʠʪʴ ʚʝʩʴ 

ʢʨʫʛ ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʶ ʚʦʧʨʦʩʦʚ ʠ ʧʦʜʨʦʙʥʦ ʠʟʣʦʞʠʪʴ ʠʭ ʚ ʨʘʤʢʘʭ ʦʜʥʦʡ ʨʘʙʦʪʳ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ɸʚʪʦʨ ʦʛʨʘʥʠʯʠʣʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝʤ 

ʣʠʰʴ ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʠʤʝʶʱʝʤʩʷ ʫ ʥʝʛʦ ʦʨʠʛʠʥʘʣʴʥʦʤ ʵʤʧʠ-

ʨʠʯʝʩʢʦʤ ʤʘʪʝʨʠʘʣʝ.    
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ɻʃɸɺɸ  2 

ʈʆʉʊ  ɼʈɽɺʆʉʊʆɽɺ  ʂɸʂ  ʇʈʆʎɽʉʉ  ʅɸʂʆʇʃɽʅʀʗ  

ʀʅʌʆʈʄɸʎʀʀ  ʆ  ɼʀʅɸʄʀʂɽ  ʉʆʉʊʆʗʅʀʗ   

ʃɽʉʅʓʍ   ʕʂʆʉʀʉʊɽʄ 
 

ʃʶʙʦʝ ʥʘʫʯʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ - ʵʪʦ ʠʟʚʣʝʯʝʥʠʝ  

ʥʝʩʦʚʝʨʰʝʥʥʳʭ ʚʳʚʦʜʦʚ ʠʟ ʥʝʩʦʚʝʨʰʝʥʥʳʭ  

ʦʧʳʪʦʚ, ʠ, ʩʪʘʣʦ ʙʳʪʴ, ʧʦ ʩʘʤʦʡ ʩʚʦʝʡ ʧʨʠʨʦʜʝ 

ʥʘʫʯʥʳʡ ʤʝʪʦʜ ʥʝ ʤʦʞʝʪ ʥʝ ʧʦʨʦʞʜʘʪʴ ʨʘʟʥʦʛʣʘ-

ʩʠʡ, ʠʥʦʛʜʘ ʚʧʦʣʥʝ ʤʠʨʥʳʭ ʠ ʨʘʟʫʤʥʳʭ, ʘ ʠʥʦ-

ʛʜʘ, ʥʘʧʨʦʪʠʚ, ʦʪʥʶʜʴ ʥʝ ʤʠʨʥʳʭ.  

ɸ.ʂ. ʃʝʦʧʦʣʴʜ. ʈʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ. 

ʄ.: ʄʠʨ, 1968.  ʩ. 7. 

ʏʝʣʦʚʝʯʝʩʢʠʡ ʨʘʟʫʤ, ʧʦ ʩʘʤʦʡ ʧʨʠʨʦʜʝ ʝʛʦ ʷʟʳ-

ʢʘ, ʧʨʝʜʧʦʣʘʛʘʝʪ ʚ ʚʝʱʘʭ ʙʦʣʴʰʫʶ ʧʨʘʚʠʣʴ-

ʥʦʩʪʴ, ʯʝʤ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʚ ʥʠʭ ʥʘʭʦʜʠʪʩʷ. 

ʌʨʝʥʩʠʩ  ɹʵʢʦʥ 

ɺ ʢʘʞʜʦʡ ʦʙʣʘʩʪʠ ʟʥʘʥʠʷ ʩʪʦʣʴʢʦ ʥʘʫʢʠ, ʩʢʦʣʴʢʦ 

ʚ ʥʝʡ ʤʘʪʝʤʘʪʠʢʠ. 

ʀʤʤʘʥʫʠʣ  ʂʘʥʪ 

 

 

ʈʦʩʪ ï ʦʜʥʦ ʠʟ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʭ ʠ ʠʥʪʝʛʨʘʣʴʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, 

ʥʝʦʪʲʝʤʣʝʤʦʝ ʩʚʦʡʩʪʚʦ ʞʠʚʦʡ ʤʘʪʝʨʠʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʝ ʩʦʙʦʡ ʦʜʥʦ ʠʟ ʧʨʦʷʚ-

ʣʝʥʠʡ ʝʝ ʨʘʟʚʠʪʠʷ (ʩʠʩʪʝʤʦʛʝʥʝʟʘ), ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʧʦʜʩʠʩʪʝʤ ʨʘʟʣʠʯʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʦʜ-

ʜʝʨʞʘʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʦʨʛʘʥʠʟʤʘ, ʧʦʧʫʣʷʮʠʠ ʠ ʩʦʦʙʱʝʩʪʚʘ. 

ʈʦʩʪ - ʵʪʦ ʩʣʦʞʥʳʡ ʩʘʤʦʫʧʨʘʚʣʷʝʤʳʡ ʧʨʦʮʝʩʩ ʨʝʘʣʠʟʘʮʠʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʚʦʟ-

ʤʦʞʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ, ʪ.ʝ. ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʚʦ ʚʨʝʤʝʥʠ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʘ-

ʜʘʪʢʦʚ (ʕʡʪʠʥʛʝʥ, 1962), ʟʘʣʦʞʝʥʥʳʭ ʚ ʛʝʥʦʪʠʧʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʢʘʢ ʫʚʝ-

ʣʠʯʝʥʠʝʤ ʝʛʦ ʨʘʟʤʝʨʦʚ, ʪʘʢ ʠ ʩʪʝʧʝʥʴʶ ʦʨʛʘʥʠʟʦʚʘʥʥʦʩʪʠ ʚʩʝʭ ʚʥʫʪʨʝʥʥʠʭ 

ʩʪʨʫʢʪʫʨ. ɺ ʧʨʦʮʝʩʩʝ ʨʦʩʪʘ ʧʨʦʠʩʭʦʜʠʪ ʫʩʣʦʞʥʝʥʠʝ ʢʣʝʪʦʯʥʳʭ ʤʘʩʩ, ʩʪʘʥʦʚʣʝ-

ʥʠʝ ʥʦʚʳʭ ʩʪʨʫʢʪʫʨ ʠ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʨʝʛʫʣʷʪʦʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ (ʃʝʦʧʦʣʴʜ, 

1968; ʈʦʩʪ ʨʘʩʪʝʥʠʡ ..., 1978). ɹʠʦʣʦʛʠʯʝʩʢʠʡ ʩʤʳʩʣ ʨʦʩʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʜʦ-

ʩʪʠʞʝʥʠʠ ʦʨʛʘʥʠʟʤʦʤ ʦʧʨʝʜʝʣʝʥʥʳʭ ʨʘʟʤʝʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʝʤʫ, ʩʦʛʣʘʩʥʦ 

ʟʘʢʦʥʫ ʦʧʪʠʤʘʣʴʥʦʩʪʠ (ʈʝʡʤʝʨʩ, 1994), ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʫʶ ʨʝʘʣʠʟʘʮʠʶ 

ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʞʠʟʥʝʥʥʳʭ ʬʫʥʢʮʠʡ ʚ ʵʚʦʣʶʮʠʦʥʥʦ ʩʣʦʞʠʚʰʝʤʩʷ ʙʠʦʪʠʯʝ-

ʩʢʦʤ ʦʢʨʫʞʝʥʠʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ. 

ʈʦʩʪ ï ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ, ʥʦ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ 

(ʌʨʝʡ, 1978), ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʦʨʛʘʥʠʟʤ ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʚʦʶ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʦʩʥʦʚʝ ʩʠʛʥʘʣʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ʇʦʣʫʯʝʥʥʘʷ ʦʨʛʘʥʠʟʤʦʤ 

ʠʥʬʦʨʤʘʮʠʷ ʥʝ ʠʩʯʝʟʘʝʪ ʧʨʠ ʵʪʦʤ ʙʝʩʩʣʝʜʥʦ, ʘ ʧʦʩʪʦʷʥʥʦ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʨʘʟ-
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ʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʘʭ (ʷʯʝʡʢʘʭ ʧʘʤʷʪʠ), ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ 

ʢʘʢ ʝʛʦ ʚʥʝʰʥʝʛʦ ʦʙʣʠʢʘ, ʪʘʢ ʠ ʛʝʥʦʪʠʧʘ. ʇʦʵʪʦʤʫ ʢʠʥʝʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʨʦ-

ʩʪʘ ʠ ʨʘʟʤʝʨʳ ʦʨʛʘʥʠʟʤʦʚ ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʦʩʪʦʥ̫ʠʷ 

ʠʭ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʠ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ. ʆʥʠ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚ 

ʯʘʩʪʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʥʘ ʧʨʠʤʝʨʝ ʣʝʩʥʳʭ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ, ʩʣʫʞʘʪ 

ʢʨʠʪʝʨʠʷʤʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʩʦʙʝʡ, ʩʪʝʧʝʥʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʵʢʦʣʦʛʠʯʝ-

ʩʢʠʭ ʫʩʣʦʚʠʡ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʧʦʪʨʝʙʥʦʩʪʷʤ ʦʨʛʘʥʠʟʤʘ ʠ ʧʨʦʚʦʜʠʤʳʭ ʭʦʟʷʡ-

ʩʪʚʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ (ʉʦʢʦʚ, ʈʦʞʢʦʚ, 1975; ɼʨʘʛʘʚʮʝʚ, ʃʘʚʨʦʚʘ, ʇʣʝʭʘʥʦʚʘ, 

1976; ɼʴʷʢʦʚ, ɼʨʘʛʘʚʮʝʚ, ɹʝʭʪʝʨ, 1976; ʂʘʨʤʘʥʦʚʘ, 1976; ʗʮʝʥʢʦ-ʍʤʝʣʝʚʩʢʠʡ, 

ʃʘʡʨʘʥʜ, 1978; ʃʦʚʝʣʠʫʩ, 1979; ʊʝʨʩʢʦʚ, ʊʝʨʩʢʦʚʘ, 1980; ʂʦʪʦʚ, 1981, 1988;  

ʗʢʦʚʣʝʚʘ, 1981, 1992; ʉʘʧʘʥʦʚ, 1984; ʖʢʥʠʩ, ʐʠʧʝʥʠʪʝ, ɾʠʣʷʚʠʯʫʩ, 1985; 

ʉʪʨʘʚʠʥʩʢʝʥʝ, 1987; ʂʦʤʠʥ, 1990). ʅʝ ʩʣʫʯʘʡʥʦ ʧʦʵʪʦʤʫ ʧʨʦʙʣʝʤʘ ʧʦʟʥʘʥʠʷ ʟʘ-

ʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʨʦʮʝʩʩʘ ʨʦʩʪʘ ʦʨʛʘʥʠʟʤʦʚ ʧʨʠʟʥʘʝʪʩʷ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʙʠʦʣʦʛʠʠ 

ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ (ʄʠʮʢʝʚʠʯ, 1975), ʠʤʝʶʱʠʭ ʙʦʣʴʰʦʝ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʠ 

ʧʨʠʢʣʘʜʥʦʝ ʟʥʘʯʝʥʠʝ.  

ʕʪʘ ʧʨʦʙʣʝʤʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʮʝʥʪʨʘʣʴʥʳʭ ʠ ʚ ʣʝʩʦʚʦʜʩʪʚʝʥʥʳʭ ʥʘʫʢʘʭ. 

ʇʦ ʩʫʪʠ ʜʝʣʘ ʚʩʝ  ʣʝʩʦʚʦʜʩʪʚʝʥʥʳʝ ʠ ʪʘʢʩʘʮʠʦʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʦʜʷʪʩʷ ʚ 

ʢʦʥʮʝ ʢʦʥʮʦʚ ʢ ʥʝʡ, ʧʦʩʢʦʣʴʢʫ ʫʩʧʝʰʥʦʩʪʴ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʣʝʩʘ, ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ ʧʦʣʥʦʩʪʴʶ ʟʘʚʠʩʷʪ ʦʪ ʩʪʝʧʝʥʠ ʝʝ ʠʟʫʯʝʥʥʦ-

ʩʪʠ. ʇʦʟʥʘʥʠʝ ʧʨʦʮʝʩʩʘ ʨʦʩʪʘ ʜʝʨʝʚʴʝʚ, ʚʳʜʝʣʷʶʱʠʭʩʷ ʩʨʝʜʠ ʨʘʩʪʝʥʠʡ ʦʩʦʙʳʤ 

ʜʦʣʛʦʣʝʪʠʝʤ, ʠʥʪʝʨʝʩʥʦ ʪʘʢʞʝ ʠ ʪʝʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦ ʚʦʩʩʪʘʥʦ-

ʚʠʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʠʥʘʤʠʢʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʠʣ ʚ ʩʠʩʪʝʤʝ çʦʨʛʘʥʠʟʤ - 

ʩʨʝʜʘè ʥʘ ʦʯʝʥʴ ʙʦʣʴʰʦʤ ʚʨʝʤʝʥʥʦʤ ʦʪʨʝʟʢʝ, ʛʣʫʙʞʝ ʧʦʥʷʪʴ ʤʝʭʘʥʠʟʤʳ ʩʘʤʦ-

ʨʝʛʫʣʮ̫ʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʠʟʫʯʝʥʥʳʝ ʧʦʢʘ ʢʨʘʡʥʝ ʩʣʘʙʦ. ʂʨʠʚʳʝ ʜʠʥʘ-

ʤʠʢʠ ʪʘʢʩʘʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʨʝʚʦʩʪʦʝʚ ʚʦ ʚʨʝʤʝʥʠ ʠ ʩʦʟʜʘʥʥʳʝ ʥʘ ʠʭ ʦʩʥʦ-

ʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ - ʚʘʞʥʝʡʰʠʝ ʣʝʩʦʚʦʜʩʪʚʝʥʥʳʝ ʥʦʨʤʘʪʠʚʳ, ʧʦʟʚʦʣʷ-

ʶʱʠʝ ʦʮʝʥʠʚʘʪʴ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʥʘʩʘʞʜʝʥʠʡ ʠ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʭʦʜ ʠʭ ʨʘʟ-

ʚʠʪʠʷ ʚ ʥʫʞʥʦʤ ʜʣʷ ʯʝʣʦʚʝʢʘ ʥʘʧʨʘʚʣʝʥʠʠ (ɸʣʝʢʩʝʝʚ, 1988).  

 

2.1.  ʀʩʪʦʨʠʷ ʠ ʩʦʚʨʝʤʝʥʥʦʝ  ʩʦʩʪʦʷʥʠʝ ʚʦʧʨʦʩʘ 

 

ʇʨʦʙʣʝʤʘ ʧʦʟʥʘʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʦʩʪʘ ʦʨʛʘʥʠʟʤʦʚ, ʷʚʣʷʷʩʴ ʦʯʝʥʴ ʤʥʦ-

ʛʦʛʨʘʥʥʦʡ ʠ ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʣʷ ʮʝʣʦʛʦ ʨʷʜʘ ʦʙʣʘʩʪʝʡ 

ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʙʠʦʣʦʛʠʠ, ʜʘʚʥʦ ʧʨʠʚʣʝʢʘʝʪ ʚʥʠʤʘʥʠʝ ʠʩʩʣʝʜʦ-

ʚʘʪʝʣʝʡ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʬʠʣʷ. ʆʥʘ ʦʭʚʘʪʳʚʘʝʪ ʰʠʨʦʢʠʡ ʢʨʫʛ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥ-

ʥʳʭ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʭʦʜʘ ʨʦʩʪʘ ʦʨʛʘʥʠʟʤʦʚ ʚ ʦʥʪʦʛʝʥʝʟʝ, 

ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʦʧʠʩʳʚʘʶʱʠʭ ʝʛʦ ʬʦʨʤ ʢʨʠʚʳʭ, ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʤʠ ʘʩʧʝʢʪʘ-

ʤʠ ʠʭ ʩʪʘʥʦʚʣʝʥʠʷ, ʧʦʟʥʘʥʠʝʤ ʵʥʝʨʛʝʪʠʢʠ ʠ ʤʝʭʘʥʠʟʤʦʚ ʧʨʦʮʝʩʩʘ (ɻʦʬʤʘʥ-

ʂʘʜʦʰʥʠʢʦʚ, 1975). ɺ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʙʣʝʤʳ ʚ ʨʘʟʣʠʯʥʦʝ ʚʨʝʤʷ ʧʨʠʥʠʤʘʣʠ ʘʢ-

ʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʪʘʢʠʝ ʢʨʫʧʥʳʝ ʫʯʝʥʳʝ-ʝʩʪʝʩʪʚʦʠʩʧʳʪʘʪʝʣʠ ʢʘʢ ʖ. ʉʘʢʩ (Sacks, 

1873), ʏ. ʄʘʡʥʦʪ (Minot, 1907), ʀ.ʀ. ʐʤʘʣʴʛʘʫʟʝʥ (1928, 1935, 1984), ʃ. ʬʦʥ 
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ɹʝʨʪʘʣʘʥʬʠ (Bertalanffy, 1934, 1938, 1957, 1960), ʇ. ʄʝʜʝʚʘʨ (Medawar, 1940), 

ʉ. ɹʨʦʜʠ (Brody, 1945) ʠ ʇ.ʇ. ʃʘʟʘʨʝʚ (1945), ʟʘʣʦʞʠʚʰʠʝ ʬʫʥʜʘʤʝʥʪ ʦʙʱʝʡ 

ʪʝʦʨʠʠ ʨʦʩʪʘ ʦʨʛʘʥʠʟʤʦʚ. ʀʥʪʝʨʝʩ ʢ ʵʪʦʡ ʧʨʦʙʣʝʤʝ ʥʝ ʦʩʣʘʙʝʚʘʝʪ ʠ ʥʳʥʝ, ʯʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʠʩʢʘ ʧʫʪʝʡ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ 

ʚ ʫʩʣʦʚʠʷʭ ʚʦʟʨʘʩʪʘʶʱʝʛʦ ʜʝʬʠʮʠʪʘ ʚʩʝʭ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ.  

ɺ ʢʘʞʜʦʡ ʥʘʫʢʝ  ʧʝʨʚʳʤ ʰʘʛʦʤ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʦʝ ʩʣʦʚʝʩʥʦʝ ʦʧʠʩʘʥʠʝ ʷʚʣʝ-

ʥʠʷ, ʢʦʪʦʨʦʝ ʥʘʟʳʚʘʝʪʩʷ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʴʶ (ɸʣʝʢʩʝʝʚ, 1988). ʆʯʝʥʴ ʯʘ-

ʩʪʦ ʪʘʢʦʡ ʧʦʜʭʦʜ ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ ʥʘʙʣʶʜʘʝʤʳʭ 

ʬɻʬʝʢʪʦʚ ʠ ʩʚʷʟʝʡ ʠʭ ʩ ʜʨʫʛʠʤʠ ʷʚʣʝʥʠʷʤʠ, ʧʦʵʪʦʤʫ ʧʦʷʚʣʷʝʪʩʷ ʥʘʩʪʦʷʪʝʣʴʥʘʷ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʝ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʦʧʠʩʘʥʠʠ. ʇʨʠ ʵʪʦʤ 

ʯʘʩʪʦ ʦʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʧʨʠ ʧʝʨʝʚʦʜʝ ʥʘ ʷʟʳʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʬʦʨʤʘʣʠʟʤʘ 

ʧʨʦʙʣʝʤʘ ʩʪʘʥʦʚʠʪʩʷ ʛʦʨʘʟʜʦ ʷʩʥʝʡ. ʅʝʨʝʜʢʦ ʪʦʣʴʢʦ ʧʨʠ ʧʦʧʳʪʢʝ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʷʚʣʝʥʠʷ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʥʝ-

ʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʳʝ ʝʛʦ ʯʝʨʪʳ. ʇʦʩʪʨʦʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʩʣʦʞ-

ʥʳʭ ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʪʝʢʘʶʱʠʭ ʨʘʟʥʦʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ - ʵʪʦ ʝʜʠʥʩʪʚʝʥʥʘʷ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʚʳʜʝʣʠʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʭ ʵʣʝʤʝʥʪʘʨʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ. ʄʘ-

ʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢ-

ʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʚʳʙʦʨʘ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʭʦʜ ʠʭ 

ʪʝʯʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʤ ʧʝʨʝʙʨʘʪʴ ʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʨʝʰʝʥʠʷ, 

ʦʮʝʥʠʪʴ ʚʦʟʤʦʞʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʠʟʙʝʞʘʪʴ ʩʣʝʧʦʛʦ ʧʦʠʩʢʘ ʠ ʥʝʥʫʞʥʳʭ ʟʘʪʨʘʪ 

ʚʨʝʤʝʥʠ, ʩʠʣ ʠ ʩʨʝʜʩʪʚ. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʨʠʨʦʜʥʦʛʦ ʷʚʣʝʥʠʷ ʝʩʪʴ ʩʪʨʦ-

ʛʦʝ ʚʦʧʣʦʱʝʥʠʝ ʥʝʢʦʪʦʨʦʡ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ ʛʠʧʦʪʝʟʳ (ʃʷ-

ʧʫʥʦʚ, 1981). ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʤʦʜʝʣʠ ʠ ʨʝʘʣʴʥʦʛʦ ʷʚʣʝʥʠʷ  ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʧʨʦʚʝʨʢʫ ʵʪʦʡ ʛʠʧʦʪʝʟʳ. ʅʝʘʜʝʢʚʘʪʥʦʩʪʴ ʦʪʨʘʞʝʥʠʷ ʤʦʜʝʣʴʶ ʨʝʘʣʴʥʦʡ ʜʝʡ-

ʩʪʚʠʪʝʣʴʥʦʩʪʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʪʢʘʟʘ ʦʪ  ʠʩʭʦʜʥʦʡ ʛʠʧʦʪʝʟʳ ʠʣʠ, 

ʚʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ, ʝʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. 

ʇʝʨʚʦʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʠʩʘʥʠʝ ʧʨʦʮʝʩʩʘ ʨʦʩʪʘ ʦʨʛʘʥʠʟʤʦʚ ʙʳʣʦ ʩʜʝʣʘʥʦ 

ʙʦʣʝʝ 100 ʣʝʪ ʥʘʟʘʜ ʙʦʪʘʥʠʢʦʤ ʖ. ʉʘʢʩʦʤ (Sacks, 1873). ʀʤ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʢʨʠʚʘʷ ʠʟʤʝʥʝʥʠʷ ʨʘʟʤʝʨʦʚ ʨʘʩʪʝʥʠʡ ʚ ʪʝʯʝʥʠʝ ʠʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ, ʠʣʠ 

ʙʦʣʴʰʦʛʦ ʧʝʨʠʦʜʘ ʨʦʩʪʘ, ʠʤʝʝʪ ʭʘʨʘʢʪʝʨʥʫʶ S-ʦʙʨʘʟʥʫʶ ʬʦʨʤʫ ʠ ʯʝʪʢʦ ʚʳʨʘ-

ʞʝʥʥʫʶ ʚʝʨʭʥʶʶ ʘʩʠʤʧʪʦʪʫ. ʂʨʠʚʘʷ ʪʝʢʫʱʝʛʦ ʧʨʠʨʦʩʪʘ, ʷʚʣʷʶʱʘʷʩʷ ʧʝʨʚʦʡ 

ʧʨʦʠʟʚʦʜʥʦʡ ʬʫʥʢʮʠʠ ʨʦʩʪʘ ʨʘʟʤʝʨʦʚ ʦʨʛʘʥʠʟʤʘ, ʘʩʠʤʤʝʪʨʠʯʥʦ ʢʦʣʦʢʦʣʦʦʙ-

ʨʘʟʥʘ: ʥʘʯʠʥʘʷʩʴ ʩ ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʦʡ ʚʝʣʠʯʠʥʳ ʧʨʠʨʦʩʪ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘ-

ʝʪʩʷ, ʜʦʩʪʠʛʘʝʪ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʚʦʟʨʘʩʪʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ, ʘ ʟʘʪʝʤ ʛʠʧʝʨ-

ʙʦʣʠʯʝʩʢʠ ʩʥʠʞʘʝʪʩʷ, ʧʨʠʙʣʠʞʘʷʩʴ ʚ ʙʝʩʢʦʥʝʯʥʦʩʪʠ ʢ ʥʫʣʶ. ʕʪʘ ʟʘʢʦʥʦʤʝʨ-

ʥʦʩʪʴ ʙʳʣʘ ʤʥʦʛʦʢʨʘʪʥʦ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʧʦʜʪʚʝʨʞʜʝʥʘ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʠ ʦʪ-

ʥʦʩʠʪʩʷ ʢ ʥʘʠʙʦʣʝʝ ʦʙʦʩʥʦʚʘʥʥʳʤ ʠ ʚʘʞʥʳʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʨʘʚʠʣʘʤ. 

ʅʠ ʦʜʥʦ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʷʚʣʝʥʠʝ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʝ ʧʦʜʚʝʨʛʘʣʦʩʴ ʚ ʪʘʢʦʡ ʤʝ-

ʨʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ, ʢʘʢ ʧʨʦʮʝʩʩ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ. 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʨʠʛʠʥʘʣʴʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʨʝ-

ʰʝʥʠʶ ʵʪʦʛʦ ʚʦʧʨʦʩʘ ʦʪʨʘʞʝʥʳ ʚ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʫʙʣʠʢʘʮʠʷʭ (Backman, 
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1932; ɼʨʘʢʠʥ, ɺʫʝʚʩʢʠʡ, 1940; ʍʠʣʴʤʠ, 1955, 1957; ɺʦʨʦʧʘʥʦʚ, 1956, 1961; Taylor, 

1962;  ɼʚʦʨʝʮʢʠʡ, 1964; ɺʠʥʙʝʨʛ, 1966; ʇʦʣʝʪʘʝʚ, 1966, 1979; ʈʘʯʠʥʩʢʠʡ, ɼʘʚʠʜʦʚʘ, 

1967; ʌʠʣʴʨʦʟʝ, 1967; Ursin, 1967; ɸʥʪʘʥʘʡʪʠʩ, ɿʘʛʨʝʝʚ, 1969; Kr¿ger, 1970; ɸʥʪʘ-

ʥʘʡʪʠʩ, 1971; ɿʘʠʢʘ, ʆʩʪʨʦʚʩʢʘʷ, 1971; ʌʠʣʴʨʦʟʝ, ʐʤʝʣʴʢʦʚʘ, 1971; ɿʘʠʢʘ, 1972, 

1975;  ʍʘʥʠʥ, ɼʦʨʬʤʘʥ, 1973;  ɻʘʥʠʩ, ʐʘʛʠʤʦʨʜʘʥʦʚ, ɿʦʪʠʥ, 1974; ɻʦʥʯʘʨʦʚ, ʇʦʜ-

ʜʫʙʥʳʡ, ʉʤʝʪʘʥʠʥ, 1975; ɿʝʡʜʝ, 1975; ʀʥʩʘʨʦʚ, 1975; ʂʦʥʦʧʣʝʚ, ɿʦʪʠʥ, 1975; ɽʨʤʦ-

ʣʘʝʚ, ʉʝʚʘʩʪʴʷʥʦʚ, 1978; ɺʝʨʭʫʥʦʚ, 1979; ɻʘʣʠʮʢʠʡ, ʂʦʤʘʨʦʚ, 1979; ʇʦʣʝʪʘʝʚ, 1979; 

ʈʘʯʢʦ, 1979; ʗʥʢʦ ʈ.ɺ., ʗʥʢʦ ɺ.ʄ., 1979; ʉʝʚʘʩʪʴʷʥʦʚ, 1980; ɻʘʣʠʮʢʠʡ, 1981; 

ʖʜʠʮʢʠʡ, 1982; ʂʠʰʝʥʢʦʚ, ɻʣʫʰʝʥʢʦʚ, 1983; ɹʨʝʜʠʭʠʥ, 1985; ɸʥʪʘʥʘʡʪʠʩ, ʊʷʙʝʨʘ, 

ʐʷʧʷʪʘʥʝ, 1986; ɸʪʨʦʱʝʥʢʦ, 1986; ɻʫʪʤʘʥ ɸ.ʃ., ɻʫʪʤʘʥ ʄ.ɸ., 1986; ʄʫʨʘʭʪʘʥʦʚ, 

ʂʠʰʝʥʢʦʚ, ʅʝʨʫʰ, 1986; ɸʣʝʢʩʝʝʚ, 1988; ɹʝʨʝʟʦʚʩʢʘʷ, ʂʘʨʝʚ, ʐʚʠʜʝʥʢʦ, 1991; ɹʦ-

ʛʘʯʝʚ, 1990, 1991; ʂʦʨʟʫʭʠʥ, ʉʝʤʝʚʩʢʠʡ, 1992;  ɿʦʪʠʥ, ɿʦʪʠʥʘ, 1993; ʂʘʨʝʚ, 1994;  

ʄʘʟʫʨʢʠʥ, 1994; ʂʘʟʠʤʠʨʦʚ, 1995; ʏʝʨʥʳʭ, 1995; ɺʝʨʭʫʥʦʚ, ʄʘʟʫʨʢʠʥ, ʏʝʨʥʳʭ, 

1996; ʏʝʨʥʳʭ, ɻʨʘʯʝʚ, 1996; ʂʘʨʝʚ, ʉʢʦʤʦʨʦʚʩʢʠʡ, 1998; ʐʦʣʦʭʦʚ, 2000). ʅʝʩʤʦʪ-

ʨʷ ʥʘ ʜʣʠʪʝʣʴʥʫʶ ʠʩʪʦʨʠʶ ʧʨʦʙʣʝʤʳ ʠ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ, ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝʪ ʦʜʥʦʟʥʘʯʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʢʘʢ 

ʧʨʘʚʠʣʴʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʦʧʠʩʘʪʴ ʭʦʜ ʨʦʩʪʘ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʠ ʜʨʝʚʝʩ-

ʥʳʭ ʨʘʩʪʝʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ. 

ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʨʦʩʪʘ ʦʨʛʘʥʠʟʤʦʚ ʠʩʧʦʣʴʟʫʶʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʧʦʜʭʦʜʘ. 

ʇʝʨʚʳʡ ʠ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʤʳʡ ʧʦʜʭʦʜ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʦʧʠ-

ʩʘʪʴ ʭʦʜ ʨʦʩʪʘ ʦʨʛʘʥʠʟʤʘ ʚ ʪʝʯʝʥʠʝ ʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʦʜʥʦʡ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʡ ʬʫʥʢʮʠʝʡ. ʏʠʩʣʦ ʧʨʝʜʣʦʞʝʥʥʳʭ ʨʘʟʣʠʯʥʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʵʤʧʠʨʠ-

ʯʝʩʢʠʭ ʬʫʥʢʮʠʡ  ʭʦʜʘ ʨʦʩʪʘ, ʢʘʢ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʜʝʪʘʣʴʥʳʝ ʦʙʟʦʨʳ, ʧʨʦʚʝʜʝʥ-

ʥʳʝ ʇ.ɹ. ɻʦʬʤʘʥʦʤ (1938), ɺ. ʇʝʰʝʣʝʤ (Peschel, 1938), ʇ. ʄʝʜʝʚʘʨʦʤ (Medawar, 

1945), ɼ. ʊʦʜʦʨʦʚʠʯʝʤ (TodoroviĻ, 1961), ɹ.ʗ. ɺʠʣʝʥʢʠʥʳʤ ʠ ʄ.ʅ. ɺʠʣʝʥʢʠʥʦʡ 

(1973), ʈ.ʉ. ɿʦʪʠʥʦʡ ʠ ɸ.ʀ. ɿʦʪʠʥʳʤ (1973), ɻ.ɸ. ʂʣʝʚʝʟʘʣʝʤ (1973), ʄ.ɺ. ʄʠʥʦʡ 

(1973), ɸ.ʀ. ɿʦʪʠʥʳʤ (1974, 1975), ʈ. ɺʘʣʴʪʝʨʦʤ ʠ ʀ. ʃʘʤʧʨʝʭʪʦʤ (1976), ʀ.ɺ. ʂʘʨ-

ʤʘʥʦʚʦʡ (1976), ɺ.ɺ. ʂʫʟʴʤʠʯʝʚʳʤ (1977), ʅ.ʅ. ʉʚʘʣʦʚʳʤ (1979), ʀ.ɸ. ʊʝʨʩʢʦʚʳʤ 

ʠ ʄ.ʀ. ʊʝʨʩʢʦʚʦʡ (1980),  ɺ.ɽ. ɿʘʠʢʦʡ (1982), ɻ.ɹ. ʂʦʬʤʘʥʦʤ (1986) ʠ ɸ.ʂ. ʂʠʚʠʩʪʝ 

(1988), ʜʘʚʥʦ ʫʞʝ ʧʝʨʝʚʘʣʠʣʦ ʟʘ ʩʦʪʥʶ ʠ ʧʨʦʜʦʣʞʘʝʪ ʥʝʫʢʣʦʥʥʦ ʫʚʝʣʠʯʠʚʘʪʴʩʷ. 

ʈʷʜ ʫʯʝʥʳʭ (ʌʠʣʴʨʦʟʝ, 1967; ʌʠʣʴʨʦʟʝ, ʐʤʝʣʴʢʦʚʘ, 1971; ɺʠʥʙʝʨʛ, 1975; ɻʦʬʤʘʥ-

ʂʘʜʦʰʥʠʢʦʚ, 1975; ʊʝʨʩʢʦʚʘ, 1975; ʂʘʨʤʘʥʦʚʘ, 1976; ʄʠʥʘ, ʂʣʝʚʝʟʘʣʴ, 1976; ʊʝʨ-

ʩʢʦʚ, ʊʝʨʩʢʦʚʘ, 1980; ɾʠʨʤʫʥʩʢʠʡ, ʂʫʟʴʤʠʥ, 1990) ʧʨʠʜʝʨʞʠʚʘʝʪʩʷ ʜʨʫʛʦʛʦ ʤʥʝ-

ʥʠʷ. ʆʥʠ, ʦʧʠʨʘʷʩʴ ʥʘ ʢʦʥʮʝʧʮʠʶ ʀ.ʀ. ʐʤʘʣʴʛʘʫʟʝʥʘ (1928, 1935, 1984) ʦ ʩʪʘ-

ʜʠʡʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʤʦʚ, ʩʯʠʪʘʶʪ, ʯʪʦ ʨʦʩʪ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʦʥʪʦʛʝ-

ʥʝʟʘ ʥʝ ʧʨʦʪʝʢʘʝʪ ʤʦʥʦʪʦʥʥʦ ʠ ʥʝ ʤʦʞʝʪ ʧʦʵʪʦʤʫ ʦʧʠʩʳʚʘʪʴʩʷ ʦʜʥʦʡ ʜʦʩʪʘʪʦʯ-

ʥʦ ʧʨʦʩʪʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʝʡ. ʇʨʝʜʣʘʛʘʝʤʳʡ ʠʤʠ ʧʦʜʭʦʜ ʩʚʷʟʘʥ ʩ ʨʘʟ-

ʜʝʣʝʥʠʝʤ ʢʨʠʚʦʡ ʨʦʩʪʘ ʥʘ ʨʷʜ ʦʪʨʝʟʢʦʚ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʳʭ ʧʨʦʮʝʩʩ ʧʨʦʪʝʢʘʝʪ 

ʤʦʥʦʪʦʥʥʦ ʠ ʦʧʠʩʳʚʘʝʪʩʷ ʩʪʝʧʝʥʥʦʡ ʠʣʠ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʡ ʬʫʥʢʮʠʷʤʠ ʩ ʨʘʟ-

ʣʠʯʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʢʦʥʩʪʘʥʪ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʣʦʛʠʯʝʥ ʠ ʛʣʫʙʦʢʦ ʙʠʦʣʦʛʠʯʝ-

ʩʢʠ ʦʙʦʩʥʦʚʘʥ. ʆʥ, ʦʜʥʘʢʦ, ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʣʠʙʦ ʚ 

ʩʣʫʯʘʝ ʥʝʠʟʤʝʥʥʦʩʪʠ ʛʨʘʥʠʮ ʵʪʘʧʦʚ ʨʦʩʪʘ ʫ ʦʨʛʘʥʠʟʤʦʚ ʦʜʥʦʛʦ ʪʘʢʩʦʥʘ ʠʣʠ ʠʭ 
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ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ (ʵʪʦ ʥʘʙʣʶʜʘʝʪʩʷ, ʢ ʧʨʠʤʝʨʫ, ʫ ʪʝʧʣʦʢʨʦʚʥʳʭ 

ʞʠʚʦʪʥʳʭ, ʦʩʦʙʝʥʥʦ ʚ ʧʝʨʠʦʜ ʠʭ ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ), ʣʠʙʦ ʚ ʩʣʫʯʘʝ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʪʝʩʥʦʡ ʩʚʷʟʠ ʠʭ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩ ʫʩʣʦʚʠʷʤʠ ʩʨʝʜʳ. 

ʉ ʧʦʟʠʮʠʡ ʵʪʠʭ ʜʚʫʭ ʧʦʜʭʦʜʦʚ ʨʦʩʪ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʪʨʦʛʦ ʜʝʪʝʨʤʠʥʠ-

ʨʦʚʘʥʥʳʡ ʧʨʦʮʝʩʩ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʜʦʚʦʣʴʥʦ ʛʨʫʙʳʤ ʧʨʠʙʣʠʞʝʥʠʝʤ ʢ ʨʝʘʣʴʥʦʡ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʆʨʛʘʥʠʟʤ ʨʘʩʪʝʪ, ʧʦʩʪʦʷʥʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩʦ ʩʨʝʜʦʡ ʦʙʠ-

ʪʘʥʠʷ, ʢʦʪʦʨʘʷ ʣʠʰʴ ʚ ʢʨʘʡʥʝ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ ʙʳʚʘʝʪ ʩʪʘʙʠʣʴʥʦʡ, ʠʟʤʝʥʷʷ ʩʚʦʠ 

ʨʘʟʤʝʨʳ ʠʩʭʦʜʷ ʠʟ ʨʝʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ. ɼʘʚʥʦ, ʢ 

ʧʨʠʤʝʨʫ, ʠʟʚʝʩʪʥʦ, ʯʪʦ ʨʦʩʪ ʜʝʨʝʚʴʝʚ ʠʤʝʝʪ ʨʠʪʤʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. ɸʢʪʠʚʥʦʝ 

ʧʦʟʥʘʥʠʝ ʛʝʥʝʟʠʩʘ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʥʘʯʘʣʦʩʴ ʩ ʢʦʥʮʘ ʧʨʦʰʣʦʛʦ 

ʚʝʢʘ ʠ ʧʨʠʚʝʣʦ ʧʦʩʪʝʧʝʥʥʦ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʦʚʳʭ ʥʘʫʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ - 

ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʠ, ʜʝʥʜʨʦʢʣʠʤʘʪʦʣʦʛʠʠ ʠ ʜʝʥʜʨʦʠʥʜʠʢʘʮʠʠ,  ʧʨʦʯʥʦ ʟʘʥʷʚʰʠʭ 

ʩʝʡʯʘʩ ʩʚʦʠ ʧʦʟʠʮʠʠ.  

ʀʟʫʯʝʥʠʶ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʨʠʨʦʩʪʘ ʜʝʨʝʚʴʝʚ, ʢʘʢ ʧʦʢʘʟʘʪʝʣʶ ʩʦʩʪʦʷʥʠʷ ʵʢʦ-

ʩʠʩʪʝʤ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʦʩʚʷʱʝʥʦ ʦʯʝʥʴ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʧʫʙʣʠʢʘʮʠʡ. 

ʇʦʜʨʦʙʥʳʝ ʦʙʟʦʨʳ ʧʨʦʙʣʝʤ ʜʝʥʜʨʦʭʨʦʥʦʢʣʠʤʘʪʦʣʦʛʠʠ ʠ ʜʝʥʜʨʦʠʥʜʠʢʘʮʠʠ 

ʩʜʝʣʘʥʳ ɺ. ʐʪʫʜʭʘʣʪʝʨʦʤ, ɺ. ɻʣʦʢʦʤ ʠ ʉ. ɸʛʝʨʪʝʨʦʤ (Studhalter, Glok, Agerter, 

1963), ʊ.ʊ. ɹʠʪʚʠʥʩʢʘʩʦʤ (1974), ʅ.ɺ. ʃʦʚʝʣʠʫʩʦʤ (1979, 1997) ʠ ʠʭ ʥʝʪ ʦʩʦʙʦʡ 

ʥʫʞʜʳ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʪʝʨʝʩ ʢ ʵʪʦʤʫ ʚ 

ʦʙʱʝʤ-ʪʦ ʧʝʨʩʧʝʢʪʠʚʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟ-ʟʘ ʥʝʫʜʦʚʣʝʪʚʦʨʠ-

ʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʦʪʩʫʪʩʪʚʠʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʦʪʜʘʯʠ ʥʝʩʢʦʣʴʢʦ ʩʥʠʟʠʣʩʷ. 

ʇʨʠʯʠʥʦʡ ʥʝʫʜʘʯ, ʧʦ ʤʥʝʥʠʶ ʨʷʜʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ (ɹʫʟʳʢʠʥ, ʍʣʝʙʦʧʨʦʩ, 1981; 

ʖʢʥʠʩ, ʐʠʧʝʥʠʪʝ, ɾʠʣʷʚʠʯʫʩ, 1985; ʄʘʟʝʧʘ, 1986; ʅʠʣʴʩʦʥ, ʂʠʚʠʩʪʝ, 1986), ʷʚ-

ʣʷʝʪʩʷ ʥʝʜʦʫʯʝʪ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʠʪʤʠʢʫ ʨʦʩʪʘ ʜʝʨʝʚʴʝʚ ʚʥʫʪʨʠʮʝʥʦʪʠʯʝʩʢʠʭ 

ʩʠʣ ʠ ʧʨʠʟʥʘʥʠʝ ʩʪʘʙʠʣʴʥʦʩʪʠ ʚʦ ʚʨʝʤʝʥʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ, ʘ ʪʘʢʞʝ ʠʥʳʭ ʬʠʟʠ-

ʯʝʩʢʠʭ ʩʦʣʥʝʯʥʦ-ʟʝʤʥʳʭ ʮʠʢʣʦʚ. ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʥʝʫʜʘʯ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʦʪ-

ʩʫʪʩʪʚʠʝ ʝʜʠʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʚʳʜʝʣʝʥʠʶ ʬʫʥʢʮʠʠ ʚʨʝʤʝʥʥʦʛʦ ʪʨʝʥʜʘ - ʩʚʦʝʦʙ-

ʨʘʟʥʦʛʦ çʧʦʟʚʦʥʦʯʥʠʢʘè ʙʦʣʴʰʦʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʨʦʩʪʘ ʜʝʨʝʚʘ. ʅʝʩʤʦʪʨʷ 

ʥʘ ʦʛʨʦʤʥʦʝ ʯʠʩʣʦ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʨʘʙʦʪ (ʩʚʳʰʝ 1 ʪʳʩ. ʥʘʠʤʝʥʦʚʘʥʠʡ), ʵʪʘ ʟʘ-

ʜʘʯʘ, ʦʪ ʢʦʪʦʨʦʡ ʧʦʣʥʦʩʪʴʶ ʟʘʚʠʩʷʪ ʨʝʟʫʣʴʪʘʪʳ ʚʳʜʝʣʝʥʠʷ ʨʠʪʤʠʯʝʩʢʠʭ ʩʦ-

ʩʪʘʚʣʷʶʱʠʭ ʠ ʦʙʲʷʩʥʝʥʠʷ ʠʭ ʛʝʥʝʟʠʩʘ, ʦʢʦʥʯʘʪʝʣʴʥʦ ʥʝ  ʨʝʰʝʥʘ, ʯʪʦ ʩʪʘʚʠʪ 

ʧʦʜ ʩʦʤʥʝʥʠʝ ʤʥʦʛʠʝ ʚʳʚʦʜʳ ʠ ʢʦʥʮʝʧʮʠʠ ʜʝʥʜʨʦʭʨʦʥʦʢʣʠʤʘʪʦʣʦʛʠʠ ʠ ʜʝʥʜ-

ʨʦʠʥʜʠʢʘʮʠʠ.  

ʍʦʜ ʨʦʩʪʘ ʦʨʛʘʥʠʟʤʦʚ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʚʦʣʴʥʦ ʩʣʦʞʝʥ ʠ ʦʧʠʩʘʪʴ ʝʛʦ ʩ ʚʳ-

ʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʢʘʢʦʡ-ʣʠʙʦ ʦʜʥʦʡ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʫʥʢ-

ʮʠʝʡ ʚʨʷʜ ʣʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʦʟʤʦʞʥʦ. ɽʛʦ, ʥʘʚʝʨʥʦʝ, ʥʝ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠ-

ʚʘʪʴ ʥʠ ʢʘʢ ʧʦʣʥʦʩʪʴʶ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʡ, ʥʠ ʢʘʢ ʧʦʣʥʦʩʪʴʶ ʩʪʦʭʘʩʪʠʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩ. ʂ ʨʦʩʪʫ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʩʣʝʜʫʝʪ ʧʦʜʭʦʜʠʪʴ ʢʘʢ ʢ ʧʨʦʮʝʩʩʫ ʚʠʨʪʫʘʣʴʥʳʭ 

(ʚʦʟʤʦʞʥʳʭ) ʧʝʨʝʤʝʱʝʥʠʡ ʩʠʩʪʝʤʳ, ʧʨʦʪʝʢʘʶʱʝʤʫ ʠʩʭʦʜʷ ʠʟ ʠʤʝʶʱʠʭʩʷ ʩʚʷ-

ʟʝʡ, ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʘʨʠʘʮʠʡ ʧʘʨʘʤʝʪʨʦʚ 

ʩʨʝʜʳ ʠ ʨʷʜʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ. ʇʦʣʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʝʛʦ 

ʙʫʜʝʪ, ʧʦ ʤʥʝʥʠʶ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ (ɻʦʥʯʘʨʦʚ, ʇʦʜʜʫʙʥʳʡ, ʉʤʝʪʘ-
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ʥʠʥ, 1975; ʖʢʥʠʩ, ʐʠʧʝʥʠʪʝ, ɾʠʣʷʚʠʯʫʩ, 1985), ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʥʝʢʦʪʦ-

ʨʫʶ ʘʜʜʠʪʠʚʥʫʶ ʩʤʝʩʴ ʬʫʥʢʮʠʡ ʚʦʟʨʘʩʪʥʦʛʦ ʪʨʝʥʜʘ (Xt), ʚʦʣʥʦʚʦʡ ʩʦʩʪʘʚʣʷʶ-

ʱʝʡ (Wt) ʠ ʩʣʫʯʘʡʥʦʡ çʰʫʤʦʚʦʡè ʢʦʤʧʦʥʝʥʪʳ (Zt), ʪ.ʝ. ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

Yt = Xt.+ Wt + Zt . ʂʘʞʜʘʷ ʠʟ ʵʪʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʚʥʫʪʨʝʥʥʠʭ 

ʚʠʜʦʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ, ʟʘʣʦʞʝʥʥʳʭ ʚ 

ʝʛʦ ʛʝʥʦʪʠʧʝ, ʠ ʜʠʥʘʤʠʢʠ ʩʦʩʪʦʷʥʠʷ ʚʩʝʡ ʵʢʦʩʠʩʪʝʤʳ (ʘʙʠʦʪʠʯʝʩʢʦʡ ʩʨʝʜʳ ʠ 

ʙʠʦʪʠʯʝʩʢʦʛʦ ʦʢʨʫʞʝʥʠʷ ʦʨʛʘʥʠʟʤʘ). 

ʅʘʠʙʦʣʝʝ ʦʙʦʩʥʦʚʘʥʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ ʚʦʟʨʘʩʪʥʦʛʦ ʪʨʝʥʜʘ ʭʦʜʘ 

ʨʦʩʪʘ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʚʠʜʦʚ ʦʨʛʘʥʠʟʤʦʚ ʷʚʣʷʝʪʩʷ ʫʨʘʚʥʝʥʠʝ ʇʶʪʪʝʨʘ-

ɹʝʨʪʘʣʘʥʬʠ (ɺʠʥʙʝʨʛ, 1975; ʂʘʨʤʘʥʦʚʘ, 1976), ʢʦʪʦʨʦʝ ʯʘʱʝ ʚʩʝʛʦ ʧʠʰʫʪ ʚ 

ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʝ: Y(t) = K{ 1-exp[-a ( t - t 0)]}
b
, ʩʯʠʪʘʷ, ʯʪʦ Y = 0  ʚ ʤʦʤʝʥʪ ʚʨʝ-

ʤʝʥʠ t - t0  (ʧʦʧʨʘʚʢʘ t0  ʤʦʞʝʪ ʠʤʝʪʴ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʦʝ, ʪʘʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ). ɽʛʦ ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʧʨʠ t0 = 0 ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʷ ʄʠʪʯʝʨʣʠʭʘ, ʰʠ-

ʨʦʢʦ ʧʨʠʤʝʥʷʝʤʘʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʨʦʩʪʘ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʢʘʯʝʩʪʚʝ ʵʤʧʠʨʠ-

ʯʝʩʢʦʛʦ ʟʘʢʦʥʘ (ɼʨʘʢʠʥ, ɺʫʝʚʩʢʠʡ, 1940; ʂʫʟʴʤʠʯʝʚ, 1977; ʂʦʬʤʘʥ, ʂʫʟʴʤʠʯʝʚ, 

ʍʣʝʙʦʧʨʦʩ, 1979; ʂʠʚʠʩʪʝ, 1988; ʏʝʨʥʳʭ, 1995). ʕʪʘ ʬʫʥʢʮʠʷ, ʦʧʠʩʘʥʥʘʷ ʨʘʥʴ-

ʰʝ ʫʨʘʚʥʝʥʠʷ ʇʶʪʪʝʨʘ-ɹʝʨʪʘʣʘʥʬʠ, ʚʳʨʘʞʘʝʪ, ʚ ʝʝ ʠʩʭʦʜʥʦʤ ʚʘʨʠʘʥʪʝ (ʄʠʪ-

ʯʝʨʣʠʭ, 1947), ʟʘʚʠʩʠʤʦʩʪʴ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʦʪ ʠʟ-

ʤʝʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʨʝʩʫʨʩʘ ʩʨʝʜʳ, ʪ.ʝ. ʦʧʠʩʳʚʘʝʪ ʧʨʦʮʝʩʩ ʜʠ-

ʥʘʤʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʨʛʘʥʠʟ-

ʤʫ ʠʣʠ ʧʦʧʫʣʷʮʠʠ ʩʠʣ, ʧʝʨʚʳʝ ʠʟ ʢʦʪʦʨʳʭ ʦʛʨʘʥʠʯʠʚʘʶʪ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʚʪʦʨʳʭ. ɺ ʨʘʙʦʪʝ ʌ.ʈʠʯʘʨʜʩʘ (Richards, 1959) ʧʦʢʘʟʘʥʦ, ʯʪʦ ʬʫʥʢʮʠʷ 

ʄʠʪʯʝʨʣʠʭʘ ʦʙʦʙʱʘʝʪ ʠʟʚʝʩʪʥʳʝ ʬʫʥʢʮʠʠ ʨʦʩʪʘ ʌʝʨʭʶʣʴʩʪʘ, ɻʦʤʧʝʨʮʘ ʠ ɺʝ-

ʙʝʨʘ. ɺʩʝ ʝʝ ʧʘʨʘʤʝʪʨʳ ʠʤʝʶʪ ʢʦʥʢʨʝʪʥʳʡ ʙʠʦʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ, ʪʨʘʢʪʫʝʤʳʡ 

ʢʘʢ ʩʘʤʠʤ ʄʠʪʯʝʨʣʠʭʦʤ, ʪʘʢ ʠ ʨʘʟʣʠʯʥʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ (ɼʨʘʢʠʥ, ɺʫʝʚ-

ʩʢʠʡ, 1940; ɿʘʠʢʘ, ʄʘʢʘʨʦʚʘ, 1971; ɺʠʥʙʝʨʛ, 1975; ɿʘʠʢʘ, 1975; ʂʘʨʤʘʥʦʚʘ, 

1976; ʂʦʬʤʘʥ, ʂʫʟʴʤʠʯʝʚ, ʍʣʝʙʦʧʨʦʩ, 1979), ʦʜʥʘʢʦ, ʥʝʦʜʠʥʘʢʦʚʦ. ʇʘʨʘʤʝʪʨ ʂ, 

ʧʦ ʝʜʠʥʦʜʫʰʥʦʤʫ ʤʥʝʥʠʶ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʦʙʦʟʥʘʯʘʝʪ ʧʨʝʜʝʣʴʥʦʝ ʟʥʘʯʝ-

ʥʠʝ ʧʨʠʟʥʘʢʘ (ʫ ʄʠʪʯʝʨʣʠʭʘ ʵʪʦ ʫʨʦʞʘʡʥʦʩʪʴ), ʢ ʢʦʪʦʨʦʤʫ ʩʪʨʝʤʠʪʩʷ ʟʥʘʯʝʥʠʝ 

ʬʫʥʢʮʠʠ ʧʨʠ t­ ¤. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʨʦʩʪʫ ʜʝʨʝʚʴʝʚ ʧʦ ʚʳʩʦʪʝ ʵʪʦʪ ʧʘʨʘʤʝʪʨ 
ʚʳʨʘʞʘʝʪ ʙʦʥʠʪʝʪ (ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ) ʙʠʦʪʦʧʘ. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ 

exp(-aÖt), ʚʭʦʜʷʱʝʝ ʚ ʫʨʘʚʥʝʥʠʝ, ʠʟʚʝʩʪʥʦ ʢʘʢ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʎʠʧʬʘ-ʇʘʨʝʪʦ, 

ʠʤʝʶʱʝʝ ʩʪʘʪʫʩ ʚʩʝʦʙʱʝʛʦ ʟʘʢʦʥʘ, ʦʧʠʩʳʚʘʶʱʝʛʦ ʧʨʦʮʝʩʩʳ ʨʘʩʧʘʜʘ, ʨʘʩʩʝʠʚʘ-

ʥʠʷ, ʨʘʟʣʦʞʝʥʠʷ ʚ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤʘʭ - ʦʪ ʷʜʝʨ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥ-

ʪʦʚ ʠ ʛʘʤʤʘ-ʣʫʯʝʡ (ʗʚʦʨʩʢʠʡ, ɼʝʪʣʘʬ, 1968), ʜʦ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ (ʇʝʪ-

ʨʦʚ, ʗʙʣʦʥʩʢʠʡ, 1980). ʂʦʥʩʪʘʥʪʘ ʘ>0 ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʪʝʢʘʥʠʷ 

ʧʨʦʮʝʩʩʘ ʠ ʠʩʪʦʱʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʨʦʩʪʘ, ʘ ʢʦʥʩʪʘʥʪʘ b>0 - 

ʜʝʡʩʪʚʠʝ ʩʠʣ, ʦʪʦʜʚʠʛʘʶʱʠʭ ʚʨʝʤʷ ʥʘʩʪʫʧʣʝʥʠʷ ʢʫʣʴʤʠʥʘʮʠʠ ʧʨʠʨʦʩʪʘ ʠ 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʥʠʞʝʥʠʝ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʨʦʪʠʚʦʨʝʯʠʷ ʤʝʞʜʫ ʧʦʪʝʥʮʠʘʣʴ-

ʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʦʨʛʘʥʠʟʤʘ ʠ ʠʩʪʦʱʘʶʱʠʤʠʩʷ ʨʝʩʫʨʩʘʤʠ ʩʨʝʜʳ. ʂʦʥʩʪʘʥ-

ʪʫ ʘ ʤʦʞʥʦ  ʥʘʟʚʘʪʴ  ʧʘʨʘʤʝʪʨʦʤ  ʵʥʝʨʛʠʠ  (ʩʢʦʨʦʩʪʠ)  ʨʦʩʪʘ  ʦʨʛʘʥʠʟʤʘ, ʘ ʢʦʥ-
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ʩʪʘʥʪʫ b - ʧʘʨʘʤʝʪʨʦʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʝʛʦ ʩʪʘʨʝʥʠʷ ʠʣʠ ʫʩʪʦʡʯʠʚʦʩʪʠ (ʙʫʬʝʨʥʦ-

ʩʪʠ) ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʜʘʚʣʝʥʠʷ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ. 

ɸʥʘʣʠʟ ʤʦʜʝʣʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʯʝʤ ʠʥʪʝʥʩʠʚʥʝʝ ʨʘʩʪʝʪ ʦʨʛʘʥʠʟʤ, ʪ.ʝ. ʯʝʤ 

ʙʳʩʪʨʝʝ ʦʥ ʨʝʘʣʠʟʫʝʪ ʩʚʦʠ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʪʝʤ ʨʘʥʴʰʝ ʦʥ ʩʪʘʨʝ-

ʝʪ, ʚʩʪʫʧʘʷ ʚ ʧʨʦʪʠʚʦʨʝʯʠʝ ʩʦ ʩʨʝʜʦʡ, ʨʝʩʫʨʩʳ ʢʦʪʦʨʦʡ ʚʩʝʛʜʘ ʦʛʨʘʥʠʯʝʥʳ 

ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʧʨʝʜʝʣʘʤʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʘʜʝʥʠʶ ʪʝʤʧʦʚ ʪʝʢʫʱʝʛʦ ʧʨʠʨʦ-

ʩʪʘ. ʉʠʣʳ ʨʦʩʪʘ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝʛʜʘ ʫʨʘʚʥʦʚʝʰʠʚʘʶʪʩʷ ʩʠʣʘʤʠ ʧʨʦʪʠʚʦʜʝʡ-

ʩʪʚʠʷ ʩʨʝʜʳ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠ-

ʩʪʝʤʳ. 

ɿʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʘ ʠ b ʧʦʣʥʦʩʪʴʶ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʚʩʝ ʩʚʦʡʩʪʚʘ ʢʨʠʚʦʡ, 

ʦʧʠʩʳʚʘʝʤʦʡ ʜʘʥʥʦʡ ʤʦʜʝʣʴʶ, ʦʧʨʝʜʝʣʷʷ ʧʦʣʦʞʝʥʠʝ ʚʩʝʭ ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʝʢ. 

ʅʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʚ ʣʝʩʦʚʦʜʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʢʨʦʤʝ 

ʚʝʨʭʥʝʡ ʘʩʠʤʧʪʦʪʳ ʬʫʥʢʮʠʠ, ʦʧʨʝʜʝʣʷʝʤʦʡ ʧʘʨʘʤʝʪʨʦʤ ʂ,  ʧʨʝʜʩʪʘʚʣʷʶʪ ʨʘʟ-

ʤʝʨʥʦ-ʚʨʝʤʝʥʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʯʝʪʳʨʝʭ ʠʟ ʥʠʭ: 

1) ʚʦʟʨʘʩʪ ʜʦʩʪʠʞʝʥʠʷ ʦʨʛʘʥʠʟʤʦʤ ʧʦʣʦʚʠʥʳ ʧʨʝʜʝʣʴʥʦʛʦ ʨʘʟʤʝʨʘ (tK/ 2), ʪ.ʝ. 

ʠʩʪʦʱʝʥʠʷ ʧʦʣʦʚʠʥʳ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ (ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʧʝʨʠʦʜʦʤ 

ʧʦʣʫʨʘʩʧʘʜʘ ʨʘʜʠʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʧʝʨʠʦʜʦʤ 

ʧʦʣʫʨʦʩʪʘ ):  t K/2  = - a 
-1
Ö ln (1 - 0,5 

1/ b 
); 

2) ʚʦʟʨʘʩʪ ʥʘʩʪʫʧʣʝʥʠʷ ʢʫʣʴʤʠʥʘʮʠʠ ʪʝʢʫʱʝʛʦ ʧʨʠʨʦʩʪʘ: tʂʇ = a 
-1
Ö ln (b); 

3) ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʨʘʟʤʝʨ (ʚ ʜʦʣʷʭ ʦʪ ʧʨʝʜʝʣʴʥʦʛʦ), ʜʦʩʪʠʛʥʫʪʳʡ ʦʨʛʘʥʠʟ-

ʤʦʤ  ʚ ʤʦʤʝʥʪ ʢʫʣʴʤʠʥʘʮʠʠ ʪʝʢʫʱʝʛʦ ʧʨʠʨʦʩʪʘ: Yʂʇ =  (1 -  b 
-1 

) 
b
; 

4) ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʪʝʢʫʱʝʛʦ ʧʨʠʨʦʩʪʘ (ʚ ʜʦʣʷʭ ʦʪ ʧʨʝʜʝʣʴʥʦʛʦ ʨʘʟ-

ʤʝʨʘ ʦʨʛʘʥʠʟʤʘ) ʚ ʪʦʯʢʝ ʝʛʦ ʢʫʣʴʤʠʥʘʮʠʠ: D Yʂʇ =  a Ö (1 - b 
- 1 

) 
b - 1

. 

ɹʣʠʟʢʘ ʧʦ ʩʪʨʫʢʪʫʨʝ ʠ ʩʤʳʩʣʫ ʢ ʵʪʦʡ ʤʦʜʝʣʠ ʠ ʬʫʥʢʮʠʷ ɺʝʡʙʫʣʣʘ    

Y(t) = K{ 1-exp[-a (t - t0)
 b

 ]}, ʠʤʝʶʱʘʷ ʪʝ ʞʝ ʭʘʨʘʢʪʝʨʥʳʝ ʪʦʯʢʠ, ʦʧʨʝʜʝʣʷʝʤʳʝ 

ʩʚʦʠʤʠ ʧʨʦʧʦʨʮʠʷʤʠ. ʍʘʨʘʢʪʝʨʥʳʝ ʪʦʯʢʠ ʪʦʛʦ ʞʝ ʩʤʳʩʣʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʠʤʝʶʪ 

ʪʘʢʞʝ ʬʫʥʢʮʠʠ ʨʦʩʪʘ, ʧʨʝʜʣʦʞʝʥʥʳʝ ɻʦʤʧʝʪʮʝʤ, ʍʦʩʬʝʣʴʜʦʤ, ʉʪʨʘʥʜʦʤ, ʀʦ-

ʰʠʜʦʡ, ʃʝʚʘʢʦʚʠʯʝʤ, ʊʦʜʦʨʦʚʠʯʝʤ, ʊʝʨʘʟʘʢʠ, ʂʦʨʬʦʤ, ʂʦʨʩʫʥʝʤ, ʉʣʦʙʦʜʦʡ, 

ʉʠʚʝʥʦʤ, ʐʘʨʬʦʤ, ʊʦʤʘʟʠʫʩʦʤ, ʇʝʪʝʨʩʦʥʦʤ, ɻʨʠʛʘʣʶʥʘʩʦʤ (ʂʠʚʠʩʪʝ, 1988). 

ʕʪʠ ʤʦʜʝʣʠ, ʦʜʥʘʢʦ, ʤʝʥʴʰʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʳ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʬʫʥʢʮʠ-

ʷʤʠ ʇʶʪʪʝʨʘ-ɹʝʨʪʘʣʘʥʬʠ, ʄʠʪʯʝʨʣʠʭʘ ʠ ɺʝʡʙʫʣʣʘ, ʷʚʣʷʷʩʴ ʧʦ ʩʫʪʠ ʜʝʣʘ ʙʦʣʝʝ 

ʠʣʠ ʤʝʥʝʝ ʫʜʘʯʥʳʤʠ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʠʤʠ ʚʳʨʘʞʝʥʠʷʤʠ, ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʨʝʜʢʦ. 

ɼʦ ʩʝʛʦ ʚʨʝʤʝʥʠ ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʦʜʙʠʨʘʶʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ 

ʯʠʩʪʦ ʵʤʧʠʨʠʯʝʩʢʠ, çʚʩʣʝʧʫʶè, ʘ ʥʝ ʠʩʭʦʜʷ ʠʟ ʦʙʱʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʙʠʦʬʠ-

ʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʠ ʭʘʨʘʢʪʝʨʝ ʠʟʤʝʥʝʥʠʡ ʤʦʜʝʣʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʃʶʙʫʶ 

ʩʪʘʮʠʦʥʘʨʥʫʶ, ʪ.ʝ. ʙʝʩʢʦʥʝʯʥʦ ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʫʶ ʬʫʥʢʮʠʶ ʚʩʝʛʜʘ ʤʦʞʥʦ ʘʧ-

ʧʨʦʢʩʠʤʠʨʦʚʘʪʴ ʧʦʣʠʥʦʤʦʤ n-ʥʦʡ ʩʪʝʧʝʥʠ (m ʵʤʧʠʨʠʯʝʩʢʠʭ ʪʦʯʝʢ ʤʦʛʫʪ ʙʳʪʴ 

ʦʧʠʩʘʥʳ ʩ ʥʫʣʝʚʦʡ ʦʰʠʙʢʦʡ ʧʦʣʠʥʦʤʦʤ ʩʪʝʧʝʥʠ m-1), ʦʜʥʘʢʦ ʪʘʢʦʝ ʦʧʠʩʘʥʠʝ 

ʠʩʢʣʶʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʢʘʢʦʡ-ʣʠʙʦ ʠʥʪʝʨʧʨʝʪʘʮʠʠ, ʣʠʰʝʥʦ ʩʦʜʝʨʞʘʥʠʷ, ʘ ʪʝʤ 

ʙʦʣʝʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʤʳʩʣʘ (ɺʘʣʴʪʝʨ, ʃʘʤʧʨʝʭʪ, 1976; ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝ-
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ʤʳ ..., 1981; ʈʦʟʝʥʙʝʨʛ, ʌʝʢʣʠʩʪʦʚ, 1982). ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʜʦʣʞʥʘ ʨʘʩ-

ʩʤʘʪʨʠʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʩʨʝʜʩʪʚʦ ʦʧʠʩʘʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʵʤʧʠʨʠʯʝʩʢʠʭ ʜʘʥ-

ʥʳʭ, ʘ ʢʘʢ ʤʝʪʦʜ ʧʦʟʥʘʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʦʩʪʘ (ɻʦʬʤʘʥ-

ʂʘʜʦʰʥʠʢʦʚ, 1975; ɺʘʣʴʪʝʨ, ʃʘʧʤʧʨʝʭʪ, 1976; ʐʤʘʣʴʛʘʫʟʝʥ, 1984). ʎʝʥʥʦʩʪʴ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʝʝ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʢʘʢ 

ʠʥʩʪʨʫʤʝʥʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɿʘʜʘʯʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʠʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʟʘʢʣʶʯʘʝʪ-

ʩʷ ʥʝ ʩʪʦʣʴʢʦ ʚ ʪʦʤ ʯʪʦʙʳ ʦʧʠʩʘʪʴ ʧʨʦʮʝʩʩ ʩ ʧʦʤʦʱʴʶ ʬʦʨʤʫʣ, ʩʢʦʣʴʢʦ ʚ ʦʙʲ-

ʷʩʥʝʥʠʠ ʝʛʦ ʛʣʫʙʠʥʥʦʡ ʩʫʱʥʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʵʬʬʝʢʪʠʚʥʝʝ ʫʧʨʘʚʣʷʪʴ ʠʤ. ʄʘ-

ʪʝʤʘʪʠʯʝʩʢʘʷ ʬʦʨʤʫʣʘ ʜʣʷ ʙʠʦʣʦʛʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʮʝʥʥʦʩʪʴ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ 

ʦʥʘ ʦʪʨʘʞʘʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʠ ʦʙʲʷʩʥʷʝʪ ʩʫʪʴ ʧʨʦʠʩʭʦʜʷɦ ʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʧʦʜʚʦʜʷ ʬʫʥʜʘʤʝʥʪ ʪʦʯʥʦʡ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʙʦʩʥʦʚʘʥʥʦʩʪʠ 

(ʐʤʘʣʴʛʘʫʟʝʥ, 1984). ɿʘʜʘʯʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ 

ʪʘʢʞʝ ʚ ʪʦʤ, ʯʪʦʙʳ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʥʦʚʳʝ ʠʥʪʝʨʝʩʥʳʝ ʛʠʧʦʪʝʟʳ ʠ ʧʦʣʦʞʝʥʠʷ, 

ʥʘʤʝʪʠʪʴ ʧʫʪʠ ʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʧʨʦʚʝʨʢʠ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ 

ʚʦʧʣʦʪʠʪʴ ʚ ʧʨʘʢʪʠʢʫ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʚʝʩʪʥʳʡ ʣʦʟʫʥʛ ʄʠʭʘʠʣʘ ʃʦʤʦ-

ʥʦʩʦʚʘ: çʀʟ ʥʘʙʣʶʜʝʥʠʡ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʪʝʦʨʠʶ, ʯʝʨʝʟ ʪʝʦʨʠʶ ʠʩʧʨʘʚʣʷʪʴ 

ʥʘʙʣʶʜʝʥʠʷè. 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʶʪ ʥʝ ʪʦʣʴʢʦ ʦʧʠʩʳʚʘʪʴ ʪʝʯʝʥʠʝ ʧʨʠʨʦʜ-

ʥʳʭ  ʧʨʦʮʝʩʩʦʚ, ʥʦ ʠ ʛʣʫʙʞʝ ʠʭ ʘʥʘʣʠʟʠʨʦʚʘʪʴ. ɼʣʷ ʧʦʟʥʘʥʠʷ ʧʨʦʮʝʩʩʘ ʨʦʩʪʘ 

ʜʨʝʚʦʩʪʦʝʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʩʦʙʦʡ ʦʜʥʦ ʠʟ ʚʘʞʥʝʡʰʠʭ ʷʚʣʝʥʠʡ ʜʠʥʘʤʠʢʠ 

ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʧʨʠʣʦʞʠʤʳ ʟʘʢʦʥʳ ʢʠʥʝʤʘʪʠʢʠ, ʨʘʩʩʤʘʪʨʠ-

ʚʘʶʱʝʡ ʦʙʱʠʝ ʩʚʦʡʩʪʚʘ ʠ ʢʘʯʝʩʪʚʘ ʜʚʠʞʝʥʠʡ ʤʘʪʝʨʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʩ ʛʝʦʤʝʪ-

ʨʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. ʇʦʣʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʝʯʝʥʠʠ ʧʨʦʮʝʩʩʘ ʚʦ ʚʨʝʤʝʥʠ, 

ʩʦʛʣʘʩʥʦ ʧʦʣʦʞʝʥʠʡ ʵʪʦʡ ʥʘʫʢʠ, ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʦ ʣʠʰʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘ-

ʣʠʟʘ ʜʠʥʘʤʠʢʠ ʪʨʝʭ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʝʥʠʷ ʦʙʲʝʢʪʘ: ʧʫʪʠ, ʩʢʦʨʦʩʪʠ ʠ ʫʩʢʦʨʝʥʠʷ. 

ʆʩʥʦʚʥʳʤ ʠʥʪʝʛʨʘʣʦʤ ʜʚʠʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʫʪʴ, ʧʨʦʡʜʝʥʥʳʡ ʦʙʲʝʢʪʦʤ ʟʘ ʦʧʨʝ-

ʜʝʣʝʥʥʳʡ ʦʪʨʝʟʦʢ ʚʨʝʤʝʥʠ. ʉʢʦʨʦʩʪʴ ʷʚʣʷʝʪʩʷ ʧʝʨʚʦʡ ʧʨʦʠʟʚʦʜʥʦʡ ʬʫʥʢʮʠʠ 

ʧʫʪʠ, ʘ ʫʩʢʦʨʝʥʠʝ - ʚʪʦʨʦʡ ʧʨʦʠʟʚʦʜʥʦʡ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʳʨʘʟʠʚ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʠ ʜʠʥʘʤʠʢʫ ʧʫʪʠ ʢʘʢ ʬʫʥʢʮʠʶ ʦʪ ʚʨʝʤʝʥʠ, ʤʦʞʥʦ ʣʝʛʢʦ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʧʫ-

ʪʝʤ ʥʘʡʪʠ ʬʫʥʢʮʠʶ ʩʢʦʨʦʩʪʠ ʠ ʫʩʢʦʨʝʥʠʷ. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʨʦʮʝʩʩʫ ʨʦʩʪʘ 

ʜʨʝʚʦʩʪʦʝʚ ʜʠʥʘʤʠʢʘ ʧʫʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʮʝʩʩ ʫʚʝʣʠʯʝʥʠʷ ʨʘʟʤʝʨʦʚ 

ʜʝʨʝʚʴʝʚ; ʧʝʨʚʘʷ ʧʨʦʠʟʚʦʜʥʘʷ ʵʪʦʡ ʬʫʥʢʮʠʠ - ʜʠʥʘʤʠʢʘ ʪʝʢʫʱʝʛʦ ʛʦʜʠʯʥʦʛʦ 

ʧʨʠʨʦʩʪʘ, ʘ ʚʪʦʨʘʷ ʧʨʦʠʟʚʦʜʥʘʷ - ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʚʝʣʠʯʠʥʳ ʪʝʢʫʱʝʛʦ ʛʦ-

ʜʠʯʥʦʛʦ ʧʨʠʨʦʩʪʘ. 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʘʜʝʢʚʘʪʥʦʩʪʠ ʤʦʜʝʣʠ, ʪ.ʝ. ʩʪʝʧʝʥʠ ʝʝ ʧʨʠʙʣʠʞʝʥʠʷ ʢ 

ʨʝʘʣʴʥʦʩʪʠ,  ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʚʘ ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʘ. ʇʝʨʚʳʡ ʠʟ ʥʠʭ 

ʦʩʥʦʚʘʥ  ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʝ ʩʪʝʧʝʥʠ ʧʨʠʙʣʠʞʝʥʠʷ ʨʘʩʯʝʪʥʳʭ ʜʘʥʥʳʭ ʢ 

ʬʘʢʪʠʯʝʩʢʠʤ. ʉʪʨʫʢʪʫʨʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʦʯʝʥʴ 

ʩʣʦʞʥʦʡ (ʯʘʱʝ ʚʩʝʛʦ ʧʨʠ ʵʪʦʤ ʧʦʜʭʦʜʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʣʠʥʦʤʳ ʚʳʩʦʢʠʭ 

ʩʪʝʧʝʥʝʡ), ʚʦ ʚʥʠʤʘʥʠʝ ʦʙʳʯʥʦ ʥʝ ʧʨʠʥʠʤʘʝʪʩʷ, ʪ.ʢ. ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʝʝ 

ʷʚʣʷʝʪʩʷ ʤʠʥʠʤʠʟʘʮʠʷ ʚʝʣʠʯʠʥʳ ʦʩʪʘʪʢʦʚ. ʊʘʢʦʡ ʧʦʜʭʦʜ, ʰʠʨʦʢʦ 

ʧʨʘʢʪʠʢʦʚʘʚʰʠʡʩʷ ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʕɺʄ ʜʣʷ ʨʝʰʝʥʠʷ 
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ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʚʝʨʛʘʝʪʩʷ 

ʤʥʦʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʥʝ ʚʩʢʨʳʚʘʝʪ ʩʫʪʠ ʦʧʠʩʳʚʘʝʤʳʭ 

ʧʨʦʮʝʩʩʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʤʦʜʝʣʠ ʭʦʨʦʰʦ çʨʘʙʦʪʘʶʪè ʪʦʣʴʢʦ ʚ ʧʨʝʜʝʣʘʭ 

ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʦʙʣʘʩʪʠ ʟʥʘʯʝʥʠʡ ʧʨʠʟʥʘʢʘ (ʧʨʠʟʥʘʢʦʚ - ʚ ʩʣʫʯʘʝ ʤʥʦʛʦʤʝʨʥʳʭ 

ʤʦʜʝʣʝʡ), ʥʦ ʧʨʠ ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʜʘʶʪ ʙʦʣʴʰʠʝ çʩʙʦʠè. ʋʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ, ʥʘʯʠʥʘʷ ʩ ʥʝʢʦʪʦʨʦʛʦ ʫʨʦʚʥʷ, ʚʳʟʳʚʘʝʪ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ 

ʧʦʣʫʯʘʝʤʳʭ ʦʮʝʥʦʢ: ʯʝʤ ʩʣʦʞʥʝʝ  ʤʦʜʝʣʴ, ʪʝʤ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʥʘ 

ʦʧʠʩʳʚʘʝʪ ʬʘʢʪʠʯʝʩʢʠ ʥʝ ʩʘʤ ʧʨʦʮʝʩʩ ʠʟʤʝʥʝʥʠʷ ʩʠʩʪʝʤʳ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʪʦʛʦ 

ʠʣʠ ʠʥʦʛʦ ʬʘʢʪʦʨʘ, ʘ çʰʫʤʳè, ʥʝʠʟʙʝʞʥʦ ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʚ ʣʶʙʦʤ 

ʵʢʩʧʝʨʠʤʝʥʪʝ. ʇʦʚʳʰʝʥʠʝ ʪʦʯʥʦʩʪʠ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ 

ʢʦʥʩʪʘʥʪ ʬʫʥʢʮʠʠ ʷʚʣʷʝʪʩʷ ʧʨʠʟʥʘʢʦʤ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʤʦʜʝʣʠ ʨʝʘʣʴʥʳʤ 

ʷʚʣʝʥʠʷʤ. 

ɺʪʦʨʦʡ ʧʦʜʭʦʜ - ʵʚʨʠʩʪʠʯʝʩʢʠʡ, ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʦʜʙʦʨ ʧʘʨʘ-

ʤʝʪʨʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ  ʦʧʨʝʜʝʣʝʥʥʳʡ ʙʠʦ-

ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ, ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ 

ʭʦʜʝ ʠʟʫʯʘʝʤʦʛʦ ʧʨʦʮʝʩʩʘ ʠʣʠ ʷʚʣʝʥʠʷ. ʕʪʦ ʚʝʜʝʪ ʚ ʠʪʦʛʝ ʥʝ ʢ ʙʝʩʩʤʳʩʣʝʥʥʦʤʫ 

ʫʩʣʦʞʥʝʥʠʶ ʤʦʜʝʣʠ (ʚʚʦʜʷ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʧʝʨʝʤʝʥʥʳʭ ʤʦʞʥʦ ʧʦ-

ʜʦʛʥʘʪʴ ʤʦʜʝʣʴ ʪʘʢ, ʯʪʦ ʦʥʘ ʙʫʜʝʪ ʪʦʯʥʦ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʥʠ-

ʯʝʛʦ ʧʨʠ ʵʪʦʤ ʥʝ ʦʙʲʷʩʥʷʷ), ʘ, ʥʘʦʙʦʨʦʪ, ʢ ʝʝ ʫʧʨʦʱʝʥʠʶ ʠ ʣʫʯʰʝʤʫ ʧʦʥʠʤʘ-

ʥʠʶ. ʊʨʝʙʦʚʘʥʠʷ ʢ ʪʦʯʥʦʩʪʠ ʤʦʜʝʣʠ ʧʨʠ ʵʪʦʤ ʧʦʜʭʦʜʝ ʥʝʩʢʦʣʴʢʦ ʩʥʠʞʘʶʪʩʷ, 

ʭʦʪʷ ʠ ʥʝ ʠʩʢʣʶʯʘʶʪʩʷ ʩʦʚʩʝʤ (ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ..., 1981). ʆʩʪʘʪʢʠ ʤʝʞ-

ʜʫ ʨʘʩʯʝʪʥʳʤʠ ʠ ʵʤʧʠʨʠʯʝʩʢʠʤʠ ʨʷʜʘʤʠ ʜʘʥʥʳʭ ʷʚʣʷʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ 

ʧʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʪ.ʢ. ʥʝʩʫʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ. ʇʨʠ ʪʘ-

ʢʦʤ ʧʦʜʭʦʜʝ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʫʚʝʨʝʥʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʪʝʯʝʥʠʝ 

ʧʨʦʮʝʩʩʘ, ʥʦ ʠ ʚʩʢʨʳʪʴ ʝʛʦ ʤʝʭʘʥʠʟʤ. 

ʈʘʟʨʘʙʦʪʢʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʘʜʝʢʚʘʪʥʦ ʦʪʨʘʞʘʶʱʠʭ ʨʝʘʣʴʥʫʶ ʜʝʡ-

ʩʪʚʠʪʝʣʴʥʦʩʪʴ ï ʨʘʙʦʪʘ ʥʝʪʨʠʚʠʘʣʴʥʘʷ, ʪʨʝʙʫʶʱʘʷ ʜʝʪʘʣʴʥʦʛʦ ʟʥʘʥʠʷ ʠʩʩʣʝʜʫ-

ʝʤʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʠ ʷʚʣʝʥʠʷ, ʛʣʫʙʦʢʦʛʦ ʦʩʤʳʩʣʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʩʧʦʩʦʙʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʢ ʘʙʩʪʨʘʢʪʥʦʤʫ ʤʳʰʣʝʥʠʶ, 

ʝʛʦ ʫʤʝʥʠʷ ʚʳʷʚʠʪʴ ʚʝʜʫʱʠʝ ʬʘʢʪʦʨʳ ʠ ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ, ʢʦʪʦʨʳʤʠ ʤʦʞʥʦ ʚ 

ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʧʨʝʥʝʙʨʝʯʴ, ʘ ʪʘʢʞʝ ʫʩʪʘʥʦʚʠʪʴ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ 

ʩʚʷʟʠ ʠ ʚʳʨʘʟʠʪʴ ʠʭ ʷʟʳʢʦʤ ʤʘʪʝʤʘʪʠʢʠ. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ - ʵʪʦ 

ʥʝʬʦʨʤʘʣʴʥʳʡ ʧʨʦʮʝʩʩ ʪʚʦʨʯʝʩʢʠʭ ʧʦʠʩʢʦʚ ʦʙʱʠʭ ʧʨʠʨʦʜʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦ-

ʩʪʝʡ, ʛʣʘʚʥʫʶ ʨʦʣʴ ʚ ʢʦʪʦʨʦʤ ʠʛʨʘʝʪ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ. ʆʥʦ, ʢʘʢ 

ʦʪʤʝʯʘʶʪ ʄ.ɼ. ʂʦʨʟʫʭʠʥ ʠ ʌ.ʅ. ʉʝʤʝʚʩʢʠʡ (1992), ʥʝ ʠʤʝʝʪ ʥʠʯʝʛʦ ʦʙʱʝʛʦ ʥʠ 

ʩʦ ʩʛʣʘʞʠʚʘʥʠʝʤ ʵʤʧʠʨʠʯʝʩʢʠʭ ʨʷʜʦʚ ʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʧʦʣʠʥʦʤʦʚ, ʥʠ ʩ ʦʪʦ-

ʨʚʘʥʥʳʤʠ ʦʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʫʧʨʘʞʥʝʥʠʷʤʠ ʤʘʪʝʤʘʪʠʢʦʚ ʚ ʥʝʩʫʱʝʩʪʚʫʶʱʝʡ 

ʦʙʣʘʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʵʢʦʣʦʛʠʠ. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ 

ʩʚʦʝʛʦ ʨʦʜʘ ʠʩʢʫʩʩʪʚʦʤ, ʢʦʪʦʨʦʝ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʧʦʵʟʠʷ, ʣʠʪʝʨʘʪʫʨʘ ʠʣʠ ʠʥʞʝ-

ʥʝʨʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʪʨʝʙʫʝʪ ʧʨʠʚʣʝʯʝʥʠʷ ʪʦʣʴʢʦ ʪʦʛʦ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ, ʠ ʥʝ ʙʦʣʝʝ. ʄʦʜʝʣʠ ʜʦʣʞʥʳ ʙʳʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʫʧʨʦʱʝʥ-

ʥʳʤ ʩʨʝʜʩʪʚʦʤ ʧʦʟʥʘʥʠʷ (ʄʝʜʦʫʟ ʠ ʜʨ., 1994) ï ʘʚʪʦʨʳ ʤʦʜʝʣʝʡ ʜʦʣʞʥʳ 
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ʥʝʧʨʝʤʝʥʥʦ ʦʛʨʘʥʠʯʠʚʘʪʴ ʩʝʙʷ, ʯʪʦʙʳ ʜʦʩʪʠʯʴ ʭʦʨʦʰʠʭ ʨʝʟʫʣʪɹʘʪʦʚ. ʕʪʦ, ʦʜ-

ʥʘʢʦ, ʣʝʛʢʦ ʩʢʘʟʘʪʴ, ʥʦ ʪʨʫʜʥʦ ʩʜʝʣʘʪʴ. 

ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʦ ʩʝʛʦ ʚʨʝʤʝʥʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʛʨʦʤʥʳʡ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʤʘʪʝʨʠʘʣ, ʥʘʢʦʧʣʝʥʥʳʡ ʤʥʦʛʠʤʠ ʧʦʢʦʣʝʥʠʷʤʠ ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʝʡ, ʥʝʪ ʥʠ ʪʦʣʴʢʦ ʝʜʠʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʨʦʩʪʘ ʦʨʛʘʥʠʟʤʦʚ, ʥʦ ʠ 

ʜʘʞʝ ʝʜʠʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʝʝ ʚʳʙʦʨʫ.  ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʦʙʱʘʷ ʪʝʦ-

ʨʠʷ ʨʦʩʪʘ ʦʨʛʘʥʠʟʤʦʚ ʜʘʣʝʢʘ ʦʪ ʩʚʦʝʛʦ ʟʘʚʝʨʰʝʥʠʷ ʠ ʥʘʭʦʜʠʪʩʷ ʝʱʝ ʥʘ ʵʪʘʧʝ 

ʩʪʘʥʦʚʣʝʥʠʷ.  

ʅʝ ʩʦʟʜʘʥʦ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʭʦʜʘ ʨʦʩʪʘ 

ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ, ʦʧʠʩʳʚʘʶʱʝʡ ʠ ʦʙʲʷʩʥʷʶʱʝʡ ʩʫʪʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʜʠ-

ʥʘʤʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʚ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ. ɼʘʥʥʳʝ, ʦʪʨʘʞʘʶʱʠʝ ʭʦʜ ʨʦʩʪʘ 

ʜʨʝʚʦʩʪʦʝʚ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʢʘ ʚ ʞʝʩʪʢʦʡ ʪʘʙʣʠʯʥʦʡ ʬʦʨʤʝ, ʦʛʨʘʥʠʯʠʚʘʶʱʝʡ 

ʯʠʩʣʦ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʥʝ ʜʘʶʱʝʡ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʝʩʪʠ ʛʣʫʙʦʢʠʡ ʘʥʘ-

ʣʠʟ ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʘ. ʈʘʟʨʘʙʦʪʢʫ ʪʘʢʦʡ ʤʦʜʝʣʠ, ʚʚʠʜʫ ʝʝ ʩʣʦʞʥʦʩʪʠ, ʮʝʣʝ-

ʩʦʦʙʨʘʟʥʦ ʚʝʩʪʠ ʧʦʵʪʘʧʥʦ, ʠʩʧʦʣʴʟʫʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʧʨʠʥʮʠʧ çʤʠʥʠʤʘʣʴʥʦʛʦ 

ʫʛʣʘ ʟʨʝʥʠʷè (ɻʘʣʠʮʢʠʡ, 1981), ʧʦʩʪʝʧʝʥʥʦ ʫʩʣʦʞʥʷʷ ʝʝ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ ʧʝ-

ʨʝʤʝʥʥʳʭ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʧʨʠ ʵʪʦʤ ʜʦʣʞʝʥ ʙʳʪʴ çʯʠʩʪʳʤè, ʩʦ-

ʜʝʨʞʘʱʠʤ ʢʘʢ ʤʦʞʥʦ ʤʝʥʴʰʝ çʰʫʤʦʚè, ʠʩʢʘʞʘʶʱʠʭ ʤʦʜʝʣʠʨʫʝʤʳʡ ʧʨʦʮʝʩʩ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʣʫʯʰʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʧʳʪʥʳʝ ʩʪʘʮʠʦʥʘʨʥʳʝ 

ʦʙʲʝʢʪʳ, ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʷʪʩʷ ʜʣʠʪʝʣʴʥʳʝ ʠ ʨʝʛʫʣʷʨʥʳʝ ʥʘʙʣʶ-

ʜʝʥʠʷ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʭʦʜ ʨʦʩʪʘ ʜʨʝʚʦʩʪʦʝʚ  ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʣʠʰʴ ʢʘʢ ʬʫʥʢʮʠʶ ʠʭ ʚʦʟʨʘʩʪʘ ʠ ʛʫʩʪʦʪʳ, ʘ ʪʘʢʞʝ ʪʝʢʫʱʠʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ. 

 

2.2.  ʄʦʜʝʣʠ  ʭʦʜʘ  ʨʦʩʪʘ çʠʜʝʘʣʴʥʳʭè  ʠ  ʨʝʘʣʴʥʳʭ  ʜʨʝʚʦʩʪʦʝʚ 
 

ʇʨʦʚʝʨʢʫ ʘʜʝʢʚʘʪʥʦʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʧʨʠʥʷʪʦ ʦʙʳʯʥʦ ʧʨʦʚʦ-

ʜʠʪʴ ʥʘ ʧʨʠʤʝʨʝ ʪʘʙʣʠʮ ʭʦʜʘ ʨʦʩʪʘ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʥʦʨʤʘʣʴʥʳʭè ʜʨʝʚʦʩʪʦʝʚ 

(ʍʠʣʴʤʠ, 1955, 1957; ɻʫʪʤʘʥ, ɸ.ʃ, ɻʫʪʤʘʥ ʄ.ɸ., 1986; ʂʠʚʠʩʪʝ, 1988), ʩʦʟʜʘʥ-

ʥʳʭ ʥʘ ʙʦʣʴʰʦʤ ʠ ʪʱʘʪʝʣʴʥʦ ʧʦʜʦʙʨʘʥʥʦʤ ʵʤʧʠʨʠʯʝʩʢʦʤ ʤʘʪʝʨʠʘʣʝ. ʅʝ ʥʘʨʫ-

ʰʘʷ ʵʪʦʡ ʚʧʦʣʥʝ ʦʙʦʩʥʦʚʘʥʥʦʡ ʪʨʘʜʠʮʠʠ, ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʜʘʥʥʳʤʠ ʢʘʢ ʥʘʠʙʦʣʝʝ 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʪʘʙʣʠʮ ʭʦʜʘ ʨʦʩʪʘ (ɿʘʛʨʝʝʚ, 1978; ʃʝʩʦʪʘʢʩʘʮʠʦʥ-

ʥʳʡ ʩʧʨʘʚʦʯʥʠʢ, 1980), ʪʘʢ ʠ ʪʘʙʣʠʮ, ʩʦʩʪʘʚʣʝʥʥʳʭ ʜʣʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

(ɺʝʨʭʫʥʦʚ, 1979). ʉʣʝʜʫʝʪ, ʦʜʥʘʢʦ, ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʠ ʪʘʙʣʠʮʳ ʥʝ ʦʪʨʘʞʘʶʪ 

ʬʘʢʪʠʯʝʩʢʠ ʭʦʜ ʨʦʩʪʘ ʨʝʘʣʴʥʳʭ ʜʨʝʚʦʩʪʦʝʚ (ʂʫʟʴʤʠʯʝʚ, 1977; ɸʥʪʘʥʘʡʪʠʩ, ʖʢ-

ʥʠʩ, ɹʫʪʢʫʩ, 1984; ɹʫʰ, 1989; ɹʦʛʘʯʝʚ, 1991), ʘ ʷʚʣʷʶʪʩʷ ʩʫʙʲʝʢʪʠʚʥʦʡ ʤʦʜʝʣʴʶ 

ʠʜʝʘʣʠʟʠʨʦʚʘʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʥʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʘʣʴʥʦ ʚ ʧʨʠʨʦʜʝ. ʀʜʝʘʣʠʟʘ-

ʮʠʷ - ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʧʨʠʝʤ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʫʧʨʦʱʘʪʴ ʩʣʦʞʥʫʶ ʧʨʦʙʣʝʤʫ, ʦʪʜʝʣʷʪʴ ʩʫʱʝʩʪʚʝʥʥʦʝ ʦʪ ʥʝʩʫʱʝʩʪʚʝʥʥʦʛʦ, ʚʳ-

ʯʣʝʥʷʪʴ ʪʝ ʠʣʠ ʠʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ (ʂʨʘʪʢʠʡ ʩʣʦʚʘʨʴ..., 1982). ʀʜʝʘʣʠʟʠʨʦʚʘʥ-

ʥʳʝ ʢʘʪʝʛʦʨʠʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʦʧʨʝʜʝʣʝʥʥʳʝ ʘʙʩʪʨʘʢʪʥʳʝ ʢʦʥʩʪʨʫʢ-
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ʮʠʠ-ʤʦʜʝʣʠ ʨʝʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʷʚʣʝʥʠʡ ʚ ʠʭ ʯʠʩʪʦʤ ʚʠʜʝ, ʧʨʠʩʫʪʩʪʚʫʶʪ ʠ ʟʘ-

ʥʠʤʘʶʪ ʜʦʩʪʦʡʥʦʝ ʤʝʩʪʦ ʚ ʧʦʥʷʪʠʡʥʦʤ ʘʧʧʘʨʘʪʝ  ʣʶʙʦʡ ʥʘʫʢʠ.  

ʇʦʚʝʜʝʥʠʝ ʠʜʝʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʲʝʢʪʘ ʠʥʦʛʜʘ ʤʘʣʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʦʚʝʜʝ-

ʥʠʷ ʨʝʘʣʴʥʦʛʦ, ʦʜʥʘʢʦ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʧʨʠʭʦʜʠʪʩʷ ʫʢʘʟʳʚʘʪʴ ʧʨʝʜʝʣʳ ʧʨʠʤʝ-

ʥʝʥʠʷ ʤʦʜʝʣʠ, ʚʚʦʜʠʪʴ ʚ ʥʝʝ ʥʝʢʦʪʦʨʳʝ ʧʦʧʨʘʚʢʠ ʠ ʪ.ʜ. ʕʪʦ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʪ-

ʥʦʩʠʪʩʷ ʠ ʢ ʠʜʝʘʣʠʟʠʨʦʚʘʥʥʦʤʫ ʧʦʥʷʪʠʶ çʥʦʨʤʘʣʴʥʦʝ ʥʘʩʘʞʜʝʥʠʝè, ʚʦʢʨʫʛ ʢʦ-

ʪʦʨʦʛʦ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝ ʫʪʠʭʘʶʪ ʩʧʦʨʳ (ʅʝʩʪʝʨʦʚ, 1961; ɹʘʛʠʥʩʢʠʡ, 

1974; ɿʘʛʨʝʝʚ, 1974; ʂʫʟʴʤʠʯʝʚ, 1977; ʉʘʣʠʢʦʚ, ɸʰʤʝʪʢʦʚ, 1985; ɹʦʛʘʯʝʚ, 

1991), ʧʨʦʜʦʣʞʘʶʱʠʝʩʷ ʩ ʥʘʯʘʣʘ ʪʝʢʫʱʝʛʦ ʩʪʦʣʝʪʠʷ (ʄʝʜʚʝʜʝʚ, 1910), ʢʘʢ ʧʦ 

ʧʦʚʦʜʫ ʩʘʤʦʛʦ ʧʦʥʷʪʠʷ, ʦʪʣʠʯʘʶʱʝʛʦʩʷ ʥʝʢʦʥʩʪʨʫʢʪʠʚʥʦʩʪʴʶ ʠ ʣʠʰʝʥʥʦʛʦ ʢʘ-

ʢʠʭ-ʣʠʙʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʨʠʜʝʨʞʝʢ (çʥʦʨʤʘʣʴʥʳʤ ʥʘʩʘʞʜʝʥʠʝʤè, ʧʦ ʦʧʨʝʜʝ-

ʣʝʥʠʶ ʧʨʦʬ. ʄ.ʄ. ʆʨʣʦʚʘ (1916), ʷʚʣʷʝʪʩʷ ʠʜʝʘʣʴʥʦ ʧʦʣʥʦʝ ʥʘʩʘʞʜʝʥʠʝ, ʚ ʢʦ-

ʪʦʨʦʤ ʥʝʪ ʥʠ ʦʜʥʦʛʦ ʣʠʰʥʝʛʦ ʠ ʥʠ ʦʜʥʦʛʦ ʥʝʜʦʩʪʘʶʱʝʛʦ ʜʝʨʝʚʘ), ʪʘʢ ʠ ʚ ʦʪʥʦ-

ʰʝʥʠʠ ʪʦʯʥʦʩʪʠ ʦʪʨʘʞʝʥʠʷ ʠʤ ʨʝʘʣʴʥʦʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ  ʚʩʝ 

ʙʦʣʴʰʝ ʩʢʣʦʥʷʶʪʩʷ ʢ ʠʜʝʝ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʝʡ ʭʦʜʘ ʨʦʩʪʘ ʜʨʝʚʦʩʪʦʝʚ ʦʧʨʝʜʝʣʝʥ-

ʥʦʛʦ ʮʝʣʝʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠʣʠ ʨʘʟʣʠʯʥʦʡ ʠʩʭʦʜʥʦʡ ʛʫʩʪʦʪʳ (ɸʥʪʘʥʘʡʪʠʩ, 1983; 

ʐʠʥʢʘʨʝʥʢʦ, ɼʟʝʜʟʶʣʷ, 1983; ʂʦʨʟʫʭʠʥ, ʊʝʨ-ʄʠʢʘʵʣʷʥ, 1986), ʘ ʥʝ çʥʦʨʤʘʣʴ-

ʥʳʭ ʥʘʩʘʞʜʝʥʠʡè, ʢʦʪʦʨʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʦʪʚʝʯʘʶʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʟʘ-

ʧʨʦʩʘʤ ʧʨʘʢʪʠʢʠ. 

ɺ ʣʝʩʥʦʡ ʪʘʢʩʘʮʠʠ ʧʨʠʥʷʪʦ ʨʘʟʣʠʯʘʪʴ ʭʦʜ ʨʦʩʪʘ ʜʝʨʝʚʴʝʚ ʧʦ ʚʳʩʦʪʝ ʠ ʧʦ 

ʪʦʣʱʠʥʝ (ʜʠʘʤʝʪʨʫ). ʇʦʜʙʦʨ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʥʘʯʘʪʴ ʜʣʷ 

ʭʦʜʘ ʨʦʩʪʘ ʧʦ ʚʳʩʦʪʝ, ʧʦʩʢʦʣʴʢʫ ʚʳʩʦʪʘ ʜʨʝʚʦʩʪʦʷ ʜʘʚʥʦ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ 

ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʤ ʧʨʠʟʥʘʢʦʤ ʚ ʜʝʣʝʥʠʠ ʥʘʩʘʞʜʝʥʠʡ ʥʘ ʢʣʘʩʩʳ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʠ, ʦʙʲʝʢʪʠʚʥʦ ʦʪʨʘʞʘʷ ʢʘʯʝʩʪʚʦ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʠ ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝ-

ʥʝʥʠʷ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʦʪʨʘʞʝʥʳ ʚ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʪʘʙʣʠʮʘʭ ʭʦʜʘ ʨʦʩʪʘ, ʧʦʣ-

ʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʨʦʮʝʩʩʘ, ʫʯʠʪʳʚʘʶʱʝʡ, ʢʨʦʤʝ ʚʦʟʨʘʩʪʘ ʜʨʝʚʦ-

ʩʪʦʷ, ʚʣʠʷʥʠʝ ʚʥʫʪʨʠʮʝʥʦʪʠʯʝʩʢʠʭ ʠ ʚʥʝʰʥʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʠʣ, ʜʦ ʩʠʭ ʧʦʨ, 

ʢʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, ʬʘʢʪʠʯʝʩʢʠ ʥʝ ʩʦʟʜʘʥʦ.  

ʈʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʣʷ ʦʧʠʩʘʥʠʷ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʜʦ 

160 ʣʝʪ ʬʫʥʢʮʠʠ ʣʫʯʰʝ ʚʩʝʛʦ ʧʦʜʭʦʜʷʪ ʬʫʥʢʮʠʠ ʄʠʪʯʝʨʣʠʭʘ ʠ ɺʝʡʙʫʣʣʘ, ʢʦ-

ʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʫʶ ʠ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʘʧ-

ʧʨʦʢʩʠʤʘʮʠʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʦ ʭʦʜʫ ʨʦʩʪʘ ʜʨʝʚʦʩʪʦʝʚ ʚ ʚʳʩʦʪʫ (ʪʘʙʣ. 2.1). ʕʪʦ 

ʧʦʣʥʦʩʪʴʶ ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʳʚʦʜʳ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ (ʂʫʟʴʤʠʯʝʚ, 1977; ʂʠ-

ʚʠʩʪʝ, 1988). ʅʘ ʜʘʥʥʦʤ ʚʨʝʤʝʥʥʦʤ ʦʪʨʝʟʢʝ ʪʨʫʜʥʦ ʦʪʜʘʪʴ ʧʨʝʜʧʦʯʪʝʥʠʝ ʢʘʢʦʡ-

ʣʠʙʦ ʦʜʥʦʡ ʠʟ ʥʠʭ, ʪ.ʢ. ʦʥʠ ʦʧʠʩʳʚʘʶʪ ʵʤʧʠʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʩʦ ʩʨʝʜʥʝʡ ʦʰʠʙ-

ʢʦʡ, ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʡ ʤʝʥʴʰʝ ʚʝʣʠʯʠʥʳ ʪʝʢʫʱʝʛʦ ʛʦʜʠʯʥʦʛʦ ʧʨʠʨʦʩʪʘ. ʉ ʫʚʝ-

ʣʠʯʝʥʠʝʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʨʷʜʦʚ ʧʦʛʨʝʰʥʦʩʪʴ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʚʦʟʨʘʩʪʘʝʪ, ʜʦʩʪʠʛʘʷ 0,79 ʤ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʘʜʝʢʚʘʪʥʦʩʪʠ ʦʧʠʩʘʥʠʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʤʦʜʝʣʷʤʠ ʧʨʦʮʝʩʩʘ ʨʦʩʪʘ ʜʨʝʚʦʩʪʦʝʚ ʚ ʚʳʩʦʪʫ. 
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ʊʘʙʣʠʮʘ  2.1 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ  ʦʮʝʥʢʘ  ʪʦʯʥʦʩʪʠ  ʘʧʧʨʦʢʩʠʤʘʮʠʠ  ʭʦʜʘ  ʨʦʩʪʘ  ʩʦʩʥʦʚʳʭ   

ʜʨʝʚʦʩʪʦʝʚ ʚ ʚʳʩʦʪʫ ʬʫʥʢʮʠʷʤʠ ʄʠʪʯʝʨʣʠʭʘ ʠ ɺʝʡʙʫʣʣʘ 

 ̄

ʧ/ʧ 

ɸʚʪʦʨ 

ʠʩʭʦʜʥʳʭ 

ʜʘʥʥʳʭ 

ɺʦʟʨʘʩʪʥʦʡ 

ʠʥʪʝʨʚʘʣ, 

ʣʝʪ 

ʇʨʝʜʝʣ ʠʟʤʝʥʝʥʠʷ ʦʰʠʙʢʠ ʘʧʧʨʦʢʩʠʤʘʮʠʠ 
(1)

  

ʌʫʥʢʮʠʷ ʄʠʪʯʝʨʣʠʭʘ ʌʫʥʢʮʠʷ ɺʝʡʙʫʣʣʘ 

Syx max e Syx max e 

1. 
ɺʘʨʛʘʩ  

ʜʝ ɹʝʜʝʤʘʨ 20 ... 140 0,10 ... 0,16 0,14 ... 0,32 0,09 ... 0,13 0,14 ... 0,26 

2. ʊʶʨʠʥ  ɸ.ɺ. 20 ... 140 0,07 ... 0,10 0,10 ... 0,21 0,04 ... 0,07 0,08 ... 0,14 

3. ɺʅʀʀʃʄ 10 ... 160 0,04 ... 0,13 0,06 ... 0,34 0,04 ... 0,18 0,11 ... 0,29 

4. 
ɿʘʛʨʝʝʚ ɺ.ɺ., 

ʊʀʈ
(2)

 10 ... 160 3,50 ... 7,10 6 ... 22 3,50 ... 14,8 6 ... 28 

5. ɺʝʨʭʫʥʦʚ ʇ.ʄ.
(3)

 10 ... 270 0,12 ... 0,68 0,26 ... 0,96 0,12 ... 0,79 0,30 ... 1,21 

6. 
ʉʦʙʩʪʚʝʥʥʳʝ 

ʜʘʥʥʳʝ 
(4)

 5 ... 68 0,21 ... 0,27 0,44 ... 0,59 0,20 ... 0,29 0,45 ... 0,60 

7. ʊʦ ʞʝ 
(4)

 5 ... 56 0,12 ... 0,23 0,30 ... 0,53 0,12 ... 0,25 0,30 ... 0,48 

8. ʊʦ ʞʝ 
(4)

 4 ... 40 0,14 ... 0,29 0,37 ... 0,69 0,15 ... 0,35 0,38 ... 0,90 

9. ʊʦ ʞʝ 
(4)

 4 ... 18 0,03 ... 0,10 0,06 ... 0,20 0,03 ... 0,04 0,05 ... 0,20 
(1) 

Syx ,  max e  - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ  ʩʨʝʜʥʷʷ  ʢʚʘʜʨʘʪʠʯʝʩʢʘʷ  ʠ  ʤʘʢʩʠʤʘʣʴʥʘʷ ʘʙʩʦʣʶʪʥʳʝ 

ʦʰʠʙʢʠ ʘʧʧʨʦʢʩʠʤʘʮʠʠ (ʜʣʷ ʚʩʝʭ ʧʫʥʢʪʦʚ, ʢʨʦʤʝ 4, ʚʳʨʘʞʝʥʳ ʚ ʤʝʪʨʘʭ); 
(2)

 ʪʠʧʦʚʳʝ ʠʥʜʝʢʩ-

ʥʳʝ ʨʷʜʳ;  
(3) 
ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʝ ʩʦʩʥʷʢʠ ʇʨʠʘʥʛʘʨʴʷ, ʰʘʛ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ 20 ʣʝʪ; 

(4) 
ʜʘʥʥʳʝ 

ʧʦ ʦʪʜʝʣʴʥʳʤ ʤʦʜʝʣʴʥʳʤ ʜʝʨʝʚʴʷʤ ʚ ʧʨʝʜʝʣʘʭ ʦʧʨʝʜʝʣʝʥʥʳʭ ʙʠʦʪʦʧʦʚ, ʰʘʛ ʚʨʝʤʝʥʥʳʭ ʨʷ-

ʜʦʚ ʦʜʠʥ ʛʦʜ. 

 

ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʧʦ ʪʦʯʥʦʩʪʠ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʨʷ-

ʜʦʚ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʦʙʳʯʥʦ ʧʨʦʚʦʜʠʤʘʷ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ, ʥʝ ʩʦʚʩʝʤ ʢʦʨ-

ʨʝʢʪʥʘ. ʇʨʘʚʠʣʴʥʝʝ ʦʮʝʥʠʚʘʪʴ ʠʭ ʘʜʝʢʚʘʪʥʦʩʪʴ ʧʦ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʤ ʚʦʟʤʦʞʥʦ-

ʩʪʷʤ.  ɼʣʷ ʵʪʦʛʦ ʠʩʭʦʜʥʳʝ ʚʨʝʤʝʥʥʳʝ ʨʷʜʳ  ʨʘʟʙʠʚʘʶʪ  ʥʘ  ʜʚʝ  ʯʘʩʪʠ, ʧʝʨʚʫʶ 

ʠʟ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʶʪ ʚ ʢʘʯʝʩʪʚʝ ʨʘʩʯʝʪʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʘ ʚʪʦʨʫʶ - ʚ 

ʢʘʯʝʩʪʚʝ ʵʢʟʘʤʝʥʘʮʠʦʥʥʦʡ, ʩʣʫʞʘʱʝʡ ʜʣʷ ʧʨʦʚʝʨʢʠ ʢʘʯʝʩʪʚʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ.  ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʦʮʝʥʢʝ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʠ ʦʜʥʘ ʠʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ 

ʬʫʥʢʮʠʡ ʥʝ ʷʚʣʷʝʪʩʷ ʬʘʢʪʠʯʝʩʢʠ ʤʦʜʝʣʴʶ ʧʨʦʮʝʩʩʘ, ʪ.ʢ. ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦ-

ʢʦʡ ʪʦʯʥʦʩʪʠ ʧʨʦʛʥʦʟʘ (ʪʘʙʣ. 2.2), ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʟʘʥʠʞʘʷ ʚ ʦʩʥʦʚʥʦʤ ʨʝʘʣʴ-

ʥʳʝ ʟʥʘʯʝʥʠʷ ʚʳʩʦʪʳ ʜʝʨʝʚʴʝʚ ʚ ʵʢʟʘʤʝʥʘʮʠʦʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (ʨʠʩ. 2.1).  

ʕʪʦ ʷʚʣʝʥʠʝ, ʦʜʥʘʢʦ, ʥʝ ʩʣʝʜʫʝʪ ʨʘʩʮʝʥʠʚʘʪʴ ʪʦʣʴʢʦ ʢʘʢ ʬʘʢʪ ʥʝʜʦʩʪʘʪʦʯʥʦʡ 

ʛʠʙʢʦʩʪʠ ʬʫʥʢʮʠʡ. ɽʛʦ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠ ʢʘʢ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʥʝʤʦʥʦʪʦʥʥʦ-

ʩʪʠ ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʘ ʠ ʥʘʣʠʯʠʷ ʚʥʫʪʨʝʥʥʠʭ ʧʨʠʯʠʥʥʦ ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʠʟʣʦ-

ʤʦʚ, ʢʦʪʦʨʳʝ ʯʝʪʢʦ ʚʳʜʝʣʷʶʪʩʷ ʢʘʢ ʚ ʨʷʜʘʭ ʦʩʪʘʪʢʦʚ  (ʨʠʩ. 2.2, 2.3), ʪʘʢ ʠ ʚ ʠʩʭʦʜ-

ʥʳʭ ʨʷʜʘʭ ʪʝʢʫʱʝʛʦ ʛʦʜʠʯʥʦʛʦ ʧʨʠʨʦʩʪʘ (ʨʠʩ. 2.4). 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʥʝʤʦʥʦʪʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʟʘ-

ʜʘʯʫ, ʨʝʰʠʪʴ ʢʦʪʦʨʫʶ ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʯʘʩʪʠʯʥʦ ʤʦʞʥʦ ʥʝʩʢʦʣʴʢʠʤʠ ʩʧʦʩʦʙʘʤʠ. 

ʇʝʨʚʳʡ ʠʭ ʥʠʭ, ʫʞʝ ʦʧʠʩʘʥʥʳʡ ʚʳʰʝ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʨʦʮʝʜʫʨʫ ʨʘʟʜʝʣʝʥʠʷ 

ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʨʷʜʘ ʥʘ ʨʷʜ  ʦʪʨʝʟʢʦʚ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʳʭ ʧʨʦʮʝʩʩ ʧʨʦʪʝʢʘʝʪ 
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ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʤʦʥʦʪʦʥʥʦ ʠ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥ ʢʘʢʦʡ-ʣʠʙʦ ʦʜʥʦʡ ʜʦʩʪʘʪʦʯʥʦ 

ʧʨʦʩʪʦʡ ʬʫʥʢʮʠʝʡ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʥʘʟʚʘʪʴ ʧʦʵʪʘʧʥʳʤ ʩʧʣʘʡʥ-

ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ. ʈʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʵʪʦʤ ʧʦʜʭʦʜʝ ʜʣʷ ʦʧʠʩʘʥʠʷ ʭʦʜʘ 

ʨʦʩʪʘ ʜʨʝʚʦʩʪʦʝʚ ʚ ʧʨʝʜʝʣʘʭ ʢʘʞʜʦʛʦ ʚʦʟʨʘʩʪʥʦʛʦ ʵʪʘʧʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʩʦ-

ʙʦʡ ʩʚʦʝʦʙʨʘʟʥʳʡ ʤʠʥʠʮʠʢʣ, ʣʫʯʰʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ ʩʪʝʧʝʥʥʫʶ ʠʣʠ ʵʢʩ-

ʧʦʥʝʥʮʠʘʣʴʥʳʝ ʬʫʥʢʮʠʠ, ʢʘʢ ʵʪʦ ʧʨʝʜʣʘʛʘʶʪ ʜʝʣʘʪʴ ʚʩʣʝʜ ʟʘ ʀ.ʀ. ʐʤʘʣʴʛʘʫʟʝ-

ʥʦʤ (1935, 1984) ʜʨʫʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ (ʌʠʣʴʨʦʟʝ, 1967; ʌʠʣʴʨʦʟʝ, ʐʤʝʣʴʢʦʚʘ, 

1971; ʊʝʨʩʢʦʚʘ, 1975; ʊʝʨʩʢʦʚ, ʊʝʨʩʢʦʚʘ, 1980; ɾʠʨʤʫʥʩʢʠʡ, ʂʫʟʴʤʠʥ, 1990), ʘ 

ʬʫʥʢʮʠʠ ʄʠʪʯʝʨʣʠʭʘ ʠ ɺʝʡʙʫʣʣʘ, ʥʘʠʙʦʣʝʝ ʘʜʝʢʚʘʪʥʦ ʦʪʦʙʨʘʞʘʶʱʠʝ ʩʫʪʴ 

ʧʨʦʮʝʩʩʘ ʠ ʧʦʟʚʦʣʷʶʱʠʝ  ʧʨʘʢʪʠʯʝʩʢʠ  ʠʜʝʘʣʴʥʦ ʧʨʦʚʝʩʪʠ ʩʦʧʨʷʞʝʥʠʝ ʦʪʨʝʟ-

ʢʦʚ ʢʨʠʚʦʡ. 
 

ʊʘʙʣʠʮʘ  2.2 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ  ʦʮʝʥʢʘ  ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ  ʬʫʥʢʮʠʡ  ʚ  ʧʨʦʛʥʦʟʝ 

ʭʦʜʘ  ʨʦʩʪʘ  ʩʦʩʥʦʚʳʭ  ʜʨʝʚʦʩʪʦʝʚ  ʚ  ʚʳʩʦʪʫ 

 ʆʰʠʙʢʘ ʦʮʝʥʢʠ ʥʘ ʵʢʟʘʤʝʥʘʮʠʦʥʥʦʤ ʦʪʨʝʟʢʝ ʨʷʜʘ * 

ʀʩʪʦʯʥʠʢ ʠ ʭʘʨʘʢʪʝʨ ɸʧʧʨʦʢʩʠʤʘʮʠʷ ʇʨʦʛʥʦʟ** 

ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ Syx max e Syx max e 

ʊʍʈ ɺʅʀʀʃʄ,  

I
ʙ
 ʢʣʘʩʩ ʙʦʥʠʪʝʪʘ 

0,11 / 0,16 0,20 /-0,32 0,45 / 0,82 -0,80 /-1,39 

ʊʍʈ ɺʅʀʀʃʄ,  

III  ʢʣʘʩʩ ʙʦʥʠʪʝʪʘ 
0,06 / 0,07 0,11 /-0,19 0,35 / 0,12 0,43 / 0,19 

ʊʍʈ ɺʅʀʀʃʄ,  

V  ʢʣʘʩʩ ʙʦʥʠʪʝʪʘ 
0,04 / 0,04 0,06 /-0,07 0,50 / 0,23 0,75 / 0,27 

ʊʀʈ ɿʘʛʨʝʝʚʘ ɺ.ɺ.,  

3-ʡ ʪʠʧ ʢʨʠʚʦʡ 
4,7 / 5,8 -10,7 /-12,6 10,8 / 19,7 -19,2 /-30,2 

ʊʀʈ ɿʘʛʨʝʝʚʘ ɺ.ɺ.,  

10-ʡ ʪʠʧ ʢʨʠʚʦʡ 
1,3 / 4,0 2,3 /-5,9 29,5 / 5,9 41,0 / 9,1 

ʊʀʈ ɿʘʛʨʝʝʚʘ ɺ.ɺ.,  

16-ʡ ʪʠʧ ʢʨʠʚʦʡ 
6,2 / 13,8 -9,4 /-21,8 17,4 / 104,4 -40,5 /-189 

ɺʝʨʭʫʥʦʚ, 1979; 

ʧʧ 3-63, I ʧʦʢʦʣʝʥʠʝ 
0,43 / 0,45 -0,78 /-0,83 1,49 / 1,87 -2,35 /-2,79 

ɺʝʨʭʫʥʦʚ, 1979; 

ʧʧ 3-63, II ʧʦʢʦʣʝʥʠʝ 
0,62 / 0,65 -0,97 /-1,00 2,05 / 2,50 -3,20 /-3,70 

ʉʦʙʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ, 

68-ʣʝʪʥʠʡ ʜʨʝʚʦʩʪʦʡ 
0,13 / 0,11 -0,26 /-0,30 1,09 / 2,20 -1,92 /-4,29 

ʉʦʙʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ, 

56-ʣʝʪʥʠʡ ʜʨʝʚʦʩʪʦʡ 
0,13 / 0,13 0,22 /-0,19 0,52 / 0,87 -1,44 /-2,25 

ʉʦʙʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ, 

40-ʣʝʪʥʠʡ ʜʨʝʚʦʩʪʦʡ 
0,08 / 0,07 -0,19 /-0,16 0,69 / 1,16 -1,12 /-2,35 

* ʯʠʩʣʠʪʝʣʴ - ʬʫʥʢʮʠʷ ʄʠʪʯʝʨʣʠʭʘ, ʟʥʘʤʝʥʘʪʝʣʴ - ʬʫʥʢʮʠʷ ɺʝʡʙʫʣʣʘ; 

** ʧʦʩʣʝʜʥʠʝ 40% ʜʣʠʥʳ ʠʩʭʦʜʥʦʛʦ ʨʷʜʘ;  

ʫʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʠ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʜʘʥʥʳʭ ʢʘʢ ʠ ʚ ʪʘʙʣ. 2.1. 
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ʈʠʩ. 2.1.  ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʬʫʥʢʮʠʡ ʄʠʪʯʝʨʣʠʭʘ ʠ ɺʝʡʙʫʣʣʘ ʚ ʧʨʦʛʥʦʟʝ ʭʦʜʘ ʨʦ-

ʩʪʘ ʚ ʚʳʩʦʪʫ ʩʦʩʥʷʢʘ ʙʨʫʩʥʠʯʥʠʢʘ (1 - ʬʘʢʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, 2 ʠ 3 - ʧʨʦʛʥʦʟ ʨʦʩʪʘ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʧʦ ʬʫʥʢʮʠʠ ʄʠʪʯʝʨʣʠʭʘ ʠ ɺʝʡʙʫʣʣʘ; ʧʘʨʘʤʝʪʨʳ ʧʨʦʛʥʦʟʥʳʭ ʤʦʜʝʣʝʡ ʚʳʯʠʩʣʝʥʳ ʧʦ 

ʦʪʨʝʟʢʫ ʨʷʜʘ ʦʪ 0 ʜʦ 40 ʣʝʪ) 

 

-0,6

-0,4

-0,2

0

0,2

0,4

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160

ɺʦʟʨʘʩʪ, ʣʝʪ

ʆ
ʪ
ʢ
ʣ
ʦ
ʥ
ʝ
ʥ
ʠ
ʝ
 
ʦ
ʪ
 
ʪ
ʨ
ʝ
ʥ
ʜ
ʘ
,
 
ʤ

1ʙ

1ʘ

1

-0,2

-0,1

0

0,1

0,2

0,3

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160

ɺʦʟʨʘʩʪ, ʣʝʪ

ʆ
ʪ
ʢ
ʣ
ʦ
ʥ
ʝ
ʥ
ʠ
ʝ
 
ʦ
ʪ
 
ʪ
ʨ
ʝ
ʥ
ʜ
ʘ
,
 
ʤ

II

III

IV

 
ʈʠʩ. 2.2.  ɺʦʣʥʦʚʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʠʩʭʦʜʥʳʭ ʨʷʜʦʚ ʨʦʩʪʘ ʚ ʚʳʩʦʪʫ ʜʝʨʝʚʴʝʚ ʩʦʩʥʳ ʨʘʟ-

ʥʳʭ ʢʣʘʩʩʦʚ ʙʦʥʠʪʝʪʘ (ʧʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮ ʭʦʜʘ ʨʦʩʪʘ ɺʅʀʀʃʄ) 
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ʈʠʩ. 2.3.  ɺʦʣʥʦʚʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʠʩʭʦʜʥʳʭ ʨʷʜʦʚ ʨʦʩʪʘ ʚ ʚʳʩʦʪʫ ʜʝʨʝʚʴʝʚ ʩʦʩʥʳ ʚ ʨʘʟ-

ʥʦʚʦʟʨʘʩʪʥʳʭ ʜʨʝʚʦʩʪʦʷʭ ʇʨʠʘʥʛʘʨʴʷ  (ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ: ɺʝʨʭʫʥʦʚ, 1979: ɸ - ʧʧ 1-61;     ɹ - 

ʧʧ 2-62; ɺ - ʧʧ 3-63) 
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ʈʠʩ. 2.4  ɼʠʥʘʤʠʢʘ ʛʦʜʠʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʚ ʚʳʩʦʪʫ ʩʦʩʥʦʚʳʭ ʜʨʝʚʦʩʪʦʝʚ ʚ ʨʘʟʣʠʯʥʳʭ      

ʪʠʧʘʭ ʣʝʩʘ (ʄʘʨʠʡ  ʕʣ, ʄʝʞʜʫʨʝʯʝʥʩʢʦʝ  ʣʝʩʥʠʯʝʩʪʚʦ; 1 - ʙʨʫʩʥʠʯʥʠʢʦʚʳʡ;  2 - ʩʬʘʛʥʦʚʳʡ; 

3 - ʢʠʩʣʠʯʥʠʢʦʚʳʡ). 

 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ  ʤʦʜʝʣʴ  ʭʦʜʘ  ʨʦʩʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦ ʫʩʣʦʞʥʷʶʱʫʶʩʷ ʩ ʢʘʞʜʳʤ ʧʦʩʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʨʦʩʪʘ ʮʝʧʦʯʢʫ 

ʫʨʘʚʥʝʥʠʡ, ʚʠʜ ʢʦʪʦʨʦʡ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʨʷʜ ʢʦʥʢʨʝʪʥʳʭ ʧʨʠʤʝʨʦʚ: 

1) ʜʨʝʚʦʩʪʦʡ I
ʙ
 ʢʣʘʩʩʘ ʙʦʥʠʪʝʪʘ ʧʦ ʊʍʈ ɺʅʀʀʃʄ: 

- ʧʝʨʚʳʡ ʵʪʘʧ ʨʦʩʪʘ (ʦʪ 0 ʜʦ 76 ʣʝʪ): 

H = 40,5Ö { 1 - exp [-2,265Ö(t /100)
1,191

]},  max e =0,098 ʤ ; 

- ʚʪʦʨʦʡ ʵʪʘʧ ʨʦʩʪʘ ʦʪ (76 ʜʦ 160 ʣʝʪ):  

H=40,5{ 1 - exp [-2,265 (t /100)
1,191

]} +  2,37à1 - exp{ -1,775Ö[(t-76) /100 ]
2,061

}ð, maxe =0,021 ʤ ; 

2) ʧʝʨʚʦʝ ʚʦʟʨʘʩʪʥʦʝ ʧʦʢʦʣʝʥʠʝ ʜʨʝʚʦʩʪʦʷ ʚ ʨʘʟʥʦʚʦʟʨʘʩʪʥʦʤ ʩʦʩʥʷʢʝ ʇʨʠ-

ʘʥʛʘʨʴʷ (ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ:  ʇ.ʄ. ɺʝʨʭʫʥʦʚ, 1979; ʧʧ 3-63): 

- ʧʝʨʚʳʡ ʵʪʘʧ ʨʦʩʪʘ (ʦʪ 0 ʜʦ 80 ʣʝʪ): 

H = 18,2 { 1 - exp [-3,829Ö(t /100)
1,826

]},  max e =0,032 ʤ ; 

- ʚʪʦʨʦʡ ʵʪʘʧ ʨʦʩʪʘ (ʦʪ 81 ʜʦ 270 ʣʝʪ):  

H=  18,2 { 1 - exp [-3,829Ö(t/100)
1,826

]} + 5,8à1 - exp{ -0,673Ö[(t-80) /100 ]
1,279

}ð, maxe =0,04 ʤ ; 

ɼʘʥʥʳʡ ʧʦʜʭʦʜ, ʫʯʠʪʳʚʘʶʱʠʡ ʨʝʘʣʴʥʦ ʠʤʝʶʱʫʶ ʤʝʩʪʦ ʵʪʘʧʥʦʩʪʴ ʨʦʩʪʘ 

ʜʝʨʝʚʴʝʚ ʠ ʧʨʦʠʩʭʦʜʷʱʠʝ ʧʨʠ ʵʪʦʤ ʠʟʤʝʥʝʥʠʷ ʚʝʣʠʯʠʥʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʚ 

ʩʠʩʪʝʤʝ ʩʠʣ, ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʧʦʛʨʝʰʥʦʩʪʠ ʦʮʝʥʢʠ ʚ 3-5 ʠ ʙʦʣʝʝ ʨʘʟ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʤʝʪʦʜʦʤ ʦʧʠʩʘʥʠʷ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʦʜʥʦʡ ʥʝʧʨʝʨʳʚʥʦʡ ʬʫʥʢ-

ʮʠʝʡ. ʆʥ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʪʝʦʨʠʠ ʧʦʜʦʙʠʷ, ʷʚʣʷʶʱʝʡʩʷ ʥʘʫʯʥʦʡ ʦʩʥʦʚʦʡ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʷ ʩʣʦʞʥʳʭ ʷʚʣʝʥʠʡ (ʗʚʦʨʩʢʠʡ, ɼʝʪʣʘʬ, 1968), ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʢʘʯʝʩʪ-

ʚʝʥʥʦ ʧʦʜʦʙʥʳʤʠ ʧʨʠʟʥʘʶʪʩʷ ʧʨʦʮʝʩʩʳ, ʦʧʠʩʳʚʘʝʤʳʝ ʦʜʠʥʘʢʦʚʳʤʠ ʤʘʪʝʤʘʪʠ-
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ʯʝʩʢʠʤʠ ʬʫʥʢʮʠʷʤʠ, ʦʪʣʠʯʘʶʱʠʤʠʩʷ ʪʦʣʴʢʦ ʯʠʩʣʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʩʦʜʝʨ-

ʞʘʱʠʭʩʷ ʚ ʥʠʭ ʢʦʥʩʪʘʥʪ ʠ ʨʘʟʤʝʨʥʳʭ ʚʝʣʠʯʠʥ. ʇʦʜʦʙʠʝ ʭʦʜʘ ʨʦʩʪʘ ʜʝʨʝʚʴʝʚ 

ʧʨʦʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʫʨʦʚʥʝ ʚʩʝʛʦ ʦʥʪʦʛʝʥʝʟʘ, ʥʦ ʠ ʥʘ ʫʨʦʚʥʝ ʦʜʥʦʛʦ ʚʝʛʝ-

ʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʛʦ ʢʨʠʚʘʷ ʨʦʩʪʘ, ʠʤʝʶʱʘʷ ʚ ʮʝʣʦʤ S-ʦʙ-

ʨʘʟʥʳʡ ʚʠʜ, ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʦʪʨʝʟʢʦʚ ʪʘʢʦʡ ʞʝ ʬʦʨʤʳ. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, S-ʦʙʨʘʟʥʘʷ ʢʨʠʚʘʷ ʙʦʣʴʰʦʛʦ ʧʝʨʠʦʜʘ ʨʦʩʪʘ ʧʨʠ ʜʝʪʘʣʴʥʦʤ ʨʘʩʩʤʦʪʨʝʥʠʠ ʠ 

ʫʚʝʣʠʯʝʥʠʠ ʚʨʝʤʝʥʥʦʛʦ ʤʘʩʰʪʘʙʘ ʚʳʛʣʷʜʠʪ ʚʦʣʥʠʩʪʦʡ ʣʠʥʠʝʡ, ʩʦʩʪʦʷɦ ʝʡ ʠʟ 

ʥʘʙʦʨʘ ʧʦʜʦʙʥʳʭ ʝʡ ʢʨʠʚʳʭ ʨʘʟʣʠʯʥʦʛʦ ʨʘʟʤʝʨʘ. ɺ ʩʣʫʯʘʝ ʧʦʜʦʙʠʷ ʚʩʝ ʢʦʥ-

ʩʪʘʥʪʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʦʜʠʥ ʵʪʘʧ ʨʦʩʪʘ, ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʧʫʪʝʤ ʫʤʥʦ-

ʞʝʥʠʷ ʦʜʥʦʨʦʜʥʳʭ ʩ ʥʠʤʠ ʢʦʥʩʪʘʥʪ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʜʨʫʛʦʡ ʵʪʘʧ ʨʦʩʪʘ, ʥʘ 

ʥʝʢʦʪʦʨʳʝ ʧʦʩʪʦʷʥʥʳʝ ʯʠʩʣʘ, ʚʳʯʠʩʣʷʝʤʳʝ ʵʤʧʠʨʠʯʝʩʢʠ ʠ ʥʘʟʳʚʘʝʤʳʝ  ʢʦʵʬ-

ʬʠʮʠʝʥʪʘʤʠ ʧʦʜʦʙʠʷ. ʕʪʦ ʚʦ ʤʥʦʛʦʤ ʫʧʨʦʱʘʝʪ ʟʘʜʘʯʫ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʇʨʠ ʚʪʦʨʦʤ ʧʦʜʭʦʜʝ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʥʘʟʚʘʪʴ ʚʦʣʥʦʚʳʤ, ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʢ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʘʷ 

ʩʤʝʩʴ ʬʫʥʢʮʠʡ ʚʨʝʤʝʥʥʦʛʦ ʪʨʝʥʜʘ ʠ ʥʝʢʦʡ ʚʦʣʥʦʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, ʪ.ʝ. ʢʘʢ 

Y( t) = ʍ( t)ĿW(t). ɺʦʣʥʦʚʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʠʤʝʝʪ ʩʣʦʞ-

ʥʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʚʳʨʘʞʘʝʪʩʷ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʢʦʥʝʯʥʦʡ ʩʫʤʤʦʡ ʧʨʦʩʪʳʭ ʛʘʨʤʦ-

ʥʠʯʝʩʢʠʭ (ʩʪʨʦʛʦ ʧʝʨʠʦʜʠʯʝʩʢʠʭ) ʚʦʣʥ ʨʘʟʥʦʛʦ ʧʝʨʠʦʜʘ (Tj),  ʘʤʧʣʠʪʫʜʳ (ɸj) ʠ ʬʘ-

ʟʦʚʦʛʦ ʩʜʚʠʛʘ (jj) ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʠʥʷʪʦʡ ʰʢʘʣʳ ʦʪʩʯʝʪʘ: 

W t

j

n

( )=

=

ä
1

[ɸjĿ cos (2p t / T j  - jj )] + 1 . 

ʇʦʨʷʜʦʢ ʚʳʜʝʣʝʥʠʷ ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪ ʩʣʝʜʫʶʱʠʡ: 

1) ʚʳʯʠʩʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʬʫʥʢʮʠʠ ʚʦʟʨʘʩʪʥʦʛʦ ʪʨʝʥʜʘ ʚʝʣʠʯʠʥʳ Y (t) ʧʨʠ 

ʫʩʣʦʚʠʠ, ʯʪʦ W(t) = 1; 

2) ʨʘʩʯʝʪ ʟʥʘʯʝʥʠʡ ʨʷʜʘ  W(t) = Yʬʘʢʪ. / Yʨʘʩʯ.; 

3) ʩʧʝʢʪʨʘʣʴʥʳʡ ʠ ʛʘʨʤʦʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʦʩʪʘʪʢʦʚ ʨʷʜʘ ʩ ʧʦʤʦʱʴʶ ʩʪʘʥ-

ʜʘʨʪʥʦʛʦ ʤʝʪʦʜʘ ʌʫʨʴʝ, ʣʠʙʦ ʧʫʪʝʤ çʩʣʝʧʦʛʦè  ʩʢʘʥʠʨʦʚʘʥʠʷ ʬʫʥʢʮʠʝʡ-

ʨʝʟʦʥʘʪʦʨʦʤ (ʉʝʨʝʙʨʝʥʥʠʢʦʚ, ʇʝʨʚʦʟʚʘʥʩʢʠʡ, 1965; ɹʨʠʣʣʠʥʞʝʨ, 1980; ɾʫʨ-

ʙʝʥʢʦ, 1982). 

ʊʦʯʥʦʩʪʴ ʚʳʜʝʣʝʥʠʷ ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʘʨʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʟʘʚʠʩʠʪ 

ʢʘʢ ʦʪ ʜʣʠʥʳ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʨʷʜʘ, ʪʘʢ ʠ ʦʪ ʝʛʦ ʜʠʩʢʨʝʪʥʦʩʪʠ, ʪ.ʝ. ʚʨʝʤʝʥʥʦʛʦ 

ʠʥʪʝʨʚʘʣʘ ʤʝʞʜʫ ʩʤʝʞʥʳʤʠ ʪʦʯʢʘʤʠ ʨʷʜʘ. ʉʦʛʣʘʩʥʦ ʪʝʦʨʝʤʳ ɺ.ɸ. ʂʦʪʝʣʴʥʠ-

ʢʦʚʘ (ɾʫʨʙʝʥʢʦ, 1982), ʚʦ ʚʨʝʤʝʥʥʦʤ ʨʷʜʫ ʜʦʩʪʦʚʝʨʥʦ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʣʠʰʴ 

ʚʦʣʥʫ, ʧʝʨʠʦʜ ʢʦʪʦʨʦʡ ʥʝ ʤʝʥʴʰʝ ʜʚʦʡʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʜʠʩʢʨʝʪʥʦʩʪʠ ʠ ʥʝ ʙʦʣʴ-

ʰʝ ʜʣʠʥʳ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʨʷʜʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʪʘʙʣʠʯʥʳʭ ʜʘʥʥʳʭ, ʦʪʨʘʞʘ-

ʶ ʠɦʭ ʭʦʜ ʨʦʩʪʘ ʜʨʝʚʦʩʪʦʝʚ ʩ ʜʠʩʢʨʝʪʥʦʩʪʴʶ 10 ʣʝʪ, ʤʦʞʥʦ ʨʘʩʩʯʠʪʳʚʘʪʴ ʥʘ 

ʜʦʩʪʦʚʝʨʥʦʝ ʚʳʜʝʣʝʥʠʝ ʚʦʣʥ ʜʣʠʥʦʡ ʪʦʣʴʢʦ ʙʦʣʝʝ 20 ʣʝʪ. ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʚʦ 

ʚʨʝʤʝʥʥʳʭ ʨʷʜʘʭ ʢʦʨʦʪʢʦʚʦʣʥʦʚʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ, ʝʩʣʠ ʦʥʠ ʪʘʤ ʧʨʠʩʫʪʩʪʚʫʶʪ, 

ʠʥʪʝʨʚʘʣ ʜʠʩʢʨʝʪʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ, ʜʦʚʝʜʷ ʝʛʦ ʚ ʠʜʝʘʣʝ 

ʜʦ ʦʜʥʦʛʦ ʛʦʜʘ. 
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ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦʣʥʦʚʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʥʝʷʚʥʦʤ 

ʚʠʜʝ ʚʦ ʤʥʦʛʠʭ ʤʦʜʝʣʷʭ ʭʦʜʘ ʨʦʩʪʘ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʚʭʦʜʷʪ ʧʦʣʠʥʦʤʳ. ʂ ʠʭ 

ʯʠʩʣʫ ʦʪʥʦʩʷʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʬʫʥʢʮʠʠ ʄʦʠʩʝʝʚʘ, ɻʨʘʜʝʩʢʫ, ʊʦʜʦʨʦʚʠʯʘ (ʂʠʚʠ-

ʩʪʝ, 1988). ʗʨʢʠʤ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʧʨʠʩʫʪʩʪʚʠʷ ʚ ʠʩʭʦʜʥʳʭ ʨʷʜʘʭ ʚʦʣʥʦʚʦʡ 

ʢʦʤʧʦʥʝʥʪʳ ʠ ʩʪʨʝʤʣʝʥʠʝʤ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʥʝʝ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʥʘʷ ɺ.ʃ. ʏʝʨ-

ʥʳʭ (1995, 1996) ʤʦʜʠʬʠʢʘʮʠʷ ʬʫʥʢʮʠʠ ʄʠʪʯʝʨʣʠʭʘ, ʟʘʢʣʶʯʘʶʱʘʷʩʷ ʚ ʟʘʤʝʥʝ 

ʢʦʥʩʪʘʥʪʳ b ʧʦʣʠʥʦʤʦʤ ʪʨʝʪʴʝʡ ʩʪʝʧʝʥʠ ʦʪ ʚʦʟʨʘʩʪʘ ʜʝʨʝʚʘ (ʜʨʝʚʦʩʪʦʷ) ʠ ʧʦʟ-

ʚʦʣʠʚʰʘʷ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʘʧʧʨʦʢʩʠʤʘʮʠʠ.  

ʆʩʥʦʚʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʩʣʦʞʥʦʡ ʚʦʣʥʦʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʨʷʜʘʭ 

ʭʦʜʘ ʨʦʩʪʘ ʚ ʚʳʩʦʪʫ ʩʦʩʥʦʚʳʭ ʜʨʝʚʦʩʪʦʝʚ ʈʝʩʧʫʙʣʠʢʠ ʄʘʨʠʡ ʕʣ, ʢʦʪʦʨʘʷ, ʢʘʢ 

ʧʦʢʘʟʘʣʠ ʨʘʩʯʝʪʳ, ʩʫʛʫʙʦ ʩʧʝʮʠʬʠʯʥʘ ʜʣʷ ʢʘʞʜʦʛʦ ʙʠʦʪʦʧʘ (ʪʘʙʣ. 2.3), ʷʚʣʷʶʪ-

ʩʷ ʧʷʪʴ ʥʘʠʙʦʣʝʝ ʚʝʩʦʤʳʭ ʛʘʨʤʦʥʠʢ, ʦʧʠʩʳʚʘʶʱʠʭ ʜʦ 70-80% ʜʠʩʧʝʨʩʠʠ ʨʷʜʦʚ 

ʦʩʪʘʪʢʦʚ ʦʪ ʬʫʥʢʮʠʠ ʚʦʟʨʘʩʪʥʦʛʦ ʪʨʝʥʜʘ. ɺʦʣʥʦʚʳʝ ʢʦʣʝʙʘʥʠʷ ʨʦʩʪʘ ʦʙʫʩʣʦʚ-

ʣʝʥʳ ʜʝʡʩʪʚʠʝʤ ʥʝ ʪʦʣʴʢʦ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ (ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʢʣʠʤʘʪʠʯʝ-

ʩʢʠʭ), ʢʘʢ ʵʪʦ ʦʙʳʯʥʦ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, ʥʦ ʠ ʙʠʦʮʝʥʦʪʠʯʝʩʢʠʭ - ʧʦ ʤʝʨʝ ʫʭʫʜ-

ʰʝʥʠʷ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ ʠ ʟʘʤʝʜʣʝʥʠʷ ʪʝʤʧʦʚ ʨʦʩʪʘ, ʢʘʢ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʶʪ ʧʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ, ʧʝʨʠʦʜ ʧʝʨʚʦʡ ʥʘʠʙʦʣʝʝ ʚʝʩʦʤʦʡ ʛʘʨʤʦʥʠʢʠ 

ʥʝʫʢʣʦʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

 
ʊʘʙʣʠʮʘ  2.3 

ʇʘʨʘʤʝʪʨʳ ʥʘʠʙʦʣʝʝ ʚʝʩʦʤʳʭ ʧʷʪʠ ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪ ʩʣʦʞʥʦʡ ʚʦʣʥʦʚʦʡ  

ʩʦʩʪʘʚʣʷʶʱʝʡ  ʨʷʜʦʚ  ʭʦʜʘ  ʨʦʩʪʘ ʚ ʚʳʩʦʪʫ ʩʦʩʥʦʚʳʭ ʜʨʝʚʦʩʪʦʝʚ ʄʘʨʠʡ ʕʣ 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʛʘʨʤʦʥʠʢ 

ʛʘʨʤʦʥʠʢʠ* ʧʝʨʚʦʡ ʚʪʦʨʦʡ ʪʨʝʪʴʝʡ ʯʝʪʚʝʨʪʦʡ ʧʷʪʦʡ 

ʊʃʋ ɺ2, ʚʦʟʨʘʩʪ 40 ʣʝʪ 

ʊ 19,0 4,75 9,50 7,60 3,45 

ɸ 8,97 8,52 6,33 5,69 5,00 

j 1,333 0,108 1,902 0,143 2,963 

ʊʃʋ ɸ2, ʚʦʟʨʘʩʪ 68 ʣʝʪ 

ʊ 21,3 7,11 12,8 32,0 3,20 

ɸ 16,8 6,92 6,23 5,27 4,76 

j 0,948 1,093 1,068 1,302 0,473 

ʊʃʋ ɸ5, ʚʦʟʨʘʩʪ 56 ʣʝʪ 

ʊ 52,0 7,43 26,0 13,0 8,67 

ɸ 13,9 13,0 12,8 8,50 8,40 

j 0,413 2,470 2,093 0,099 1,656 

* ʊ ï ʧʝʨʠʦʜ, ʣʝʪ;  ɸ - ʘʤʧʣʠʪʫʜʘ, %;  j - ʬʘʟʦʚʳʡ ʩʜʚʠʛ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʨʠʛʦʨʠʘʥʩʢʦʡ ʩʠ-

ʩʪʝʤʳ ʣʝʪʦʠʩʯʠʩʣʝʥʠʷ, ʨʘʜʠʘʥ. 

 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʭʦʜʘ ʨʦʩʪʘ ʩʪʚʦʣʘ ʜʝʨʝʚʴʝʚ ʚ ʪʦʣʱʠʥʫ ʠʤʝʝʪ ʚ ʦʙ-

ʱʝʤ ʪʫ ʞʝ ʢʦʥʩʪʨʫʢʮʠʶ, ʧʨʝʜʩʪʘʚʣʷʷ ʩʦʙʦʡ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʦ-ʘʜʜʠʪʠʚʥʫʶ 

ʩʤʝʩʴ ʬʫʥʢʮʠʡ ʚʦʟʨʘʩʪʥʦʛʦ ʪʨʝʥʜʘ, ʩʣʦʞʥʦʡ ʚʦʣʥʦʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʠ çʰʫʤʦ-
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ʚʦʡè ʢʦʤʧʦʥʝʥʪʳ, ʪ.ʝ. ʢʘʢ Yt = XtÖ(Wt +  Zt). ɺʤʝʩʪʝ ʩ ʪʝʤ ʦʥʘ ʠʤʝʝʪ ʨʷʜ ʧʨʠʥ-

ʮʠʧʠʘʣʴʥʳʭ ʦʪʣʠʯʠʡ, ʨʝʯʴ ʦ ʢʦʪʦʨʳʭ ʧʦʡʜʝʪ ʥʠʞʝ. 

ɼʣʷ ʦʧʠʩʘʥʠʷ ʚʦʟʨʘʩʪʥʦʛʦ ʪʨʝʥʜʘ ʭʦʜʘ ʨʦʩʪʘ çʠʜʝʘʣʴʥʳʭè ʜʨʝʚʦʩʪʦʝʚ, ʢʘʢ 

ʧʦʢʘʟʘʣʠ  ʨʘʩʯʝʪʳ, ʣʫʯʰʝ  ʚʩʝʛʦ  ʧʦʜʭʦʜʠʪ  ʬʫʥʢʮʠʷ  ʇʶʪʪʝʨʘ - ɹʝʨʪʘʣʘʥʬʠ  

Y(t) = K{ 1 - exp[- a ( t - t 0 ) ]}
b
, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʧʦʣʫʯʝʥʠʝ ʦʮʝʥʦʢ ʩʦ ʩʨʝʜʥʠʤ 

ʢʚʘʜʨʘʪʠʯʝʩʢʠʤ ʦʪʢʣʦʥʝʥʠʝʤ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʤ ʚʝʣʠʯʠʥʳ ʪʝʢʫʱʝʛʦ ʛʦʜʠʯʥʦʛʦ 

ʧʨʠʨʦʩʪʘ - ʦʪ 1,9 (ʜʣʷ ʜʨʝʚʦʩʪʦʝʚ I ʢʣʘʩʩʘ ʙʦʥʠʪʝʪʘ) ʜʦ 0,4 ʤʤ (ʜʣʷ Vʙ ʙʦʥʠʪʝ-

ʪʘ). ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʞʝ ʭʦʜʘ ʨʦʩʪʘ ʨʝʘʣʴʥʳʭ ʜʨʝʚʦʩʪʦʝʚ ʵʪʘ ʬʫʥʢʮʠʷ, ʢʘʢ ʠ 

ʙʣʠʟʢʠʝ ʢ ʥʝʡ ʧʦ ʩʤʳʩʣʫ ʬʫʥʢʮʠʠ ʄʠʪʯʝʨʣʠʭʘ ʠ ɺʝʡʙʫʣʣʘ, ʥʝ ʧʦʜʭʦʜʷʪ. ɼʝʣʦ ʚ 

ʪʦʤ, ʯʪʦ ʜʠʘʤʝʪʨ ʜʝʨʝʚʘ, ʩʦʛʣʘʩʥʦ ʚʠʜʘ ʵʪʠʭ ʬʫʥʢʮʠʡ, ʜʦʣʞʝʥ ʥʝʫʢʣʦʥʥʦ ʧʨʠ-

ʙʣʠʞʘʪʴʩʷ ʢ ʥʝʢʦʪʦʨʦʡ ʘʩʠʤʧʪʦʪʝ. ɿʥʘʯʝʥʠʝ ʞʝ ʪʝʢʫʱʝʛʦ ʛʦʜʠʯʥʦʛʦ ʧʨʠʨʦʩʪʘ 

ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʝʫʢʣʦʥʥʦ ʧʨʠʙʣʠʞʘʪʴʩʷ ʢ ʥʫʣʶ. ʌʘʢʪʠʯʝʩʢʠ ʵʪʦʛʦ ʥʝ 

ʥʘʙʣʶʜʘʝʪʩʷ - ʚʝʣʠʯʠʥʘ ʧʨʠʨʦʩʪʘ ʥʝ ʩʪʨʝʤʠʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʦʟʨʘʩʪʘ ʜʝʨʝʚʘ ʢ 

ʥʫʣʶ, ʪ.ʢ. ʵʪʦ ʥʝʠʟʙʝʞʥʦ ʚʳʟʚʘʣʦ ʙʳ ʝʛʦ ʛʠʙʝʣʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʩʪʝʧʝʥʥʦʛʦ ʧʨʝ-

ʢʨʘʱʝʥʠʷ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʢʨʦʥʳ (ʪʨʘʥʟʠʪʥʳʡ ʪʦʢ ʧʠʪʘʪʝʣʴʥʳʭ ʨʘʩʪʚʦʨʦʚ ʦʪ 

ʢʦʨʥʝʡ ʢ ʢʨʦʥʝ ʫ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ, ʢʘʢ ʠʟʚʝʩʪʥʦ (ʂʨʘʤʝʨ, 

ʂʦʟʣʦʚʩʢʠʡ, 1963; ʀʚʘʥʦʚ, ɼʫʙʠʥʠʥ, 1992), ʧʦ ʪʨʘʭʝʠʜʘʤ ʨʘʥʥʝʡ ʜʨʝʚʝʩʠʥʳ 3-5 

ʥʘʨʫʞʥʳʭ ʩʣʦʝʚ ʟʘʙʦʣʦʥʠ), ʘ ʚʩʪʫʧʘʝʪ ʩ ʥʝʢʦʪʦʨʦʛʦ ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ ʚ ʨʝʞʠʤ 

ʩʪʘʮʠʦʥʘʨʥʳʭ ʢʦʣʝʙʘʥʠʡ, ʩʦʚʝʨʰʘʝʤʳʭ ʚʦʟʣʝ ʦʧʨʝʜʝʣʝʥʥʦʡ ʦʪʤʝʪʢʠ (ʨʠʩ. 2.5). 

ɼʝʨʝʚʴʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʭʨʘʥʷʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʨʦʩʪʫ ʪʦʣʱʠʥʳ ʩʪʚʦʣʘ ʜʦ 

ʛʣʫʙʦʢʦʡ ʩʪʘʨʦʩʪʠ, ʯʝʛʦ ʥʝʣʴʟʷ ʩʢʘʟʘʪʴ ʦ ʨʦʩʪʝ ʠʭ ʚ ʚʳʩʦʪʫ. 
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ʈʠʩ. 2.5. ɼʠʥʘʤʠʢʘ ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʜʝʨʝʚʴʝʚ ʩʦʩʥʳ ʚ ʫʩʣʦʚʠʷʭ ʈʝʩʧʫʙʣʠʢʠ ʄʘʨʠʡ 

ʕʣ  (1 - ʜʨʝʚʦʩʪʦʡ ʚ ʊʃʋ  ɸ2;  2 - ʦʜʠʥʦʯʥʦʝ ʜʝʨʝʚʦ, ʨʘʩʪʫʱʝʝ ʫ  ʩʝʣʴʩʢʦʛʦ  ʧʨʫʜʘ  ʚ ʊʃʋ ʉ3).  
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ɼʘʥʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʨʦʩʪʘ ʜʝʨʝʚʴʝʚ ʙʳʣʘ ʜʘʚʥʦ ʦʪʤʝʯʝʥʘ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ 

(Fritts, Mosimann, Bottorff, 1969; ɹʠʪʚʠʥʩʢʘʩ, 1974), ʢʦʪʦʨʳʝ ʜʣʷ ʘʧʧʨʦʢʩʠʤʘʮʠʠ 

ʜʠʥʘʤʠʢʠ  ʨʘʜʠʘʣʴʥʦʛʦ  ʧʨʠʨʦʩʪʘ  ʠʩʧʦʣʴʟʦʚʘʣʠ  ʬʫʥʢʮʠʠ   Y = a / t + m   ʠ  

Y= kÖ exp (- aÖt )  + m. ʕʪʠ ʤʦʜʝʣʠ, ʷʚʣʷʶʱʠʝʩʷ ʤʦʥʦʪʦʥʥʦ ʫʙʳʚʘʶʱʠʤʠ, ʥʝ 

ʚʩʝʛʜʘ, ʦʜʥʘʢʦ, ʘʜʝʢʚʘʪʥʦ ʦʪʨʘʞʘʶʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʧʦʩʢʦʣʴʢʫ ʥʝ ʠʤʝʶʪ 

ʪʦʯʢʠ ʧʝʨʝʛʠʙʘ, ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʢʨʠʚʳʭ ʭʦʜʘ ʨʦʩʪʘ ʤʥʦʛʠʭ ʨʝʘʣʴʥʳʭ ʜʨʝʚʦ-

ʩʪʦʝʚ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʪʠʭ ʬʫʥʢʮʠʡ ʜʣʷ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

ʠʟ ʨʘʩʯʝʪʘ ʦʙʳʯʥʦ ʠʩʢʣʶʯʘʶʪ ʟʥʘʯʝʥʠʷ ʧʝʨʚʳʭ 10-30 ʛʦʜʠʯʥʳʭ ʢʦʣʝʮ, ʧʨʠʤʳ-

ʢʘʶʱʠʭ ʢ ʩʝʨʜʮʝʚʠʥʝ ʩʪʚʦʣʘ (ɹʠʪʚʠʥʩʢʘʩ, 1974). ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʨʘʩʯʝʪʳ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʫʥʠʤʦʜʘʣʴʥʦʛʦ ʚʦʟʨʘʩʪʥʦʛʦ ʪʨʝʥʜʘ ʭʦʜʘ 

ʨʦʩʪʘ ʩʪʚʦʣʘ ʜʝʨʝʚʴʝʚ ʧʦ ʜʠʘʤʝʪʨʫ, ʬʦʨʤʘ ʢʦʪʦʨʦʛʦ ʚ ʨʝʘʣʴʥʳʭ ʜʨʝʚʦʩʪʦʷʭ ʦʯʝʥʴ 

ʠʟʤʝʥʯʠʚʘ (ʨʠʩ. 2.6), ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʜʜʠʪʠʚʥʫʶ ʩʤʝʩʴ ʬʫʥʢʮʠʡ ʇʶʪʪʝʨʘ-

ɹʝʨʪʘʣʘʥʬʠ ʠ ʣʠʥʝʡʥʦʡ D (t) = KÖ {1- exp [- aÖ (t - t0 )]}
b
 + mÖ (t - t0). ʇʝʨʚʘʷ ʧʨʦʠʟ-

ʚʦʜʥʘʷ ʵʪʦʡ ʬʫʥʢʮʠʠ, ʦʧʠʩʳʚʘʶʱʘʷ ʜʠʥʘʤʠʢʫ ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ,  ʠʤʝʝʪ ʚʠʜ: 

DR (t) = 0,5ÖaÖbÖKÖ{1-exp[-aÖ(t - t 0)]}
b - 1
Öexp [-aÖ(t - t 0)]+m/ 2. ʇʨʠ b>1 ʢʨʠʚʘʷ ʨʦ-

ʩʪʘ S-ʦʙʨʘʟʥʘ, ʘ ʢʨʠʚʘʷ ʪʝʢʫʱʝʛʦ ʛʦʜʠʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʢʦʣʦʢʦʣʦʦʙʨʘʟʥʘ ʩ ʪʦʯʢʦʡ 

ʧʝʨʝʛʠʙʘ ʚ ʢʦʦʨʜʠʥʘʪʘʭ Xʊʇ = a 
-1
Ö ln (b) - c, Yʊʇ = KÖ (1 - b

-1
)
 b - 1
. ɽʩʣʠ 0 <b < 1 , 

ʪʦ ʢʨʠʚʘʷ ʥʝ ʠʤʝʝʪ ʪʦʯʢʠ ʧʝʨʝʛʠʙʘ. 

ɻʦʜʠʯʥʳʝ ʢʦʣʴʮʘ ʜʝʨʝʚʴʝʚ ʫʤʝʨʝʥʥʦʡ ʟʦʥʳ ʩʦʩʪʦʷʪ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʠʟ ʜʚʫʭ 

ʢʘʯʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʥʳʭ ʩʣʦʝʚ, ʥʘʟʳʚʘʝʤʳʭ ʨʘʥʥʝʡ ʠ ʧʦʟʜʥʝʡ ʜʨʝʚʝʩʠʥʦʡ, ʨʘʟ-

ʣʠʯʘʶʱʠʭʩʷ ʧʦ ʩʨʦʢʘʤ ʦʙʨʘʟʦʚʘʥʠʷ, ʘʥʘʪʦʤʠʯʝʩʢʦʤʫ ʩʪʨʦʝʥʠʶ ʠ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʤʫ ʥʘʟʥʘʯʝʥʠʶ (ʂʨʘʤʝʨ, ʂʦʟʣʦʚʩʢʠʡ, 1963; ʂʘʡʨʶʢʰʪʠʩ, ʖʦʜʚʘʣʴʢʠʩ, 

1972; ʏʘʚʯʘʚʘʜʟʝ, 1979). ɼʠʥʘʤʠʢʘ ʰʠʨʠʥʳ ʩʣʦʷ ʨʘʥʥʝʡ ʜʨʝʚʝʩʠʥʳ, ʚʳʧʦʣʥʷʶ-

ʱʝʡ ʚʦʜʦʧʨʦʚʦʜʷʱʫʶ ʬʫʥʢʮʠʶ, ʠʤʝʝʪ, ʢʘʢ ʧʦʢʘʟʘʣʠ ʧʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ, ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʳʡ ʚʦʟʨʘʩʪʥʦʡ ʪʨʝʥʜ (ʨʠʩ. 2.7), ʦʧʠʩʳʚʘʝʤʳʡ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʡ ʤʦʜʝʣʴʶ ʪʦʡ ʞʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʯʪʦ ʠ ʚʦʟʨʘʩʪʥʦʡ ʪʨʝʥʜ ʦʙʱʝʡ ʰʠʨʠʥʳ ʛʦ-

ʜʠʯʥʦʛʦ ʢʦʣʴʮʘ. ɺʦʟʨʘʩʪʥʳʝ ʞʝ ʠʟʤʝʥʝʥʠʷ ʰʠʨʠʥʳ ʩʣʦʷ ʧʦʟʜʥʝʡ ʜʨʝʚʝʩʠʥʳ 

ʚʳʨʘʞʝʥʳ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʜʦʚʦʣʴʥʦ ʩʣʘʙʦ, ʣʠʙʦ ʩʦʚʩʝʤ ʦʪʩʫʪʩʪʚʫʶʪ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʡ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʴʶ ʚʦʟʨʘʩʪʥʦʛʦ ʪʨʝʥʜʘ ʧʨʦʮʝʥʪʥʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʧʦʟʜʥʝʡ ʜʨʝʚʝʩʠʥʳ ʚ ʛʦʜʠʯʥʦʤ ʢʦʣʴʮʝ, ʦʧʠʩʳʚʘʶʱʝʡ ʚ ʨʷʜʝ ʩʣʫʯʘ-

ʝʚ ʜʦ 85% ʠʩʭʦʜʥʦʡ ʜʠʩʧʝʨʩʠʠ (ʨʠʩ. 2.8), ʷʚʣʷʝʪʩʷ ʣʦʛʘʨʠʬʤʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ 

ʩʣʝʜʫʶʱʝʛʦ ʚʠʜʘ: Y (t) = aÖ [ ln (t + c )]
b
. 

ɺʦʣʥʦʚʘʷ ʢʦʤʧʦʥʝʥʪʘ W(t) ʚ ʭʦʜʝ ʨʦʩʪʘ ʜʝʨʝʚʴʝʚ ʚ ʪʦʣʱʠʥʫ, ʦ ʧʨʠʩʫʪʩʪʚʠʠ 

ʢʦʪʦʨʦʡ ʚʦ ʚʨʝʤʝʥʥʳʭ ʨʷʜʘʭ ʰʠʨʠʥʳ ʩʣʦʝʚ ʨʘʥʥʝʡ ʠ ʧʦʟʜʥʝʡ ʜʨʝʚʝʩʠʥʳ ʫʙʝ-

ʜʠʪʝʣʴʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʜʘʥʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʥʝʯʥʫʶ ʩʫʤʤʫ ʧʨʦʩʪʳʭ ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʚʦʣʥ ʨʘʟʥʦʡ ʜʣʠ-

ʥʳ ʠ ʘʤʧʣʠʪʫʜʳ, ʚʳʜʝʣʷʝʤʳʭ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʦʤ ʌʫʨʴʝ. ʆʩʥʦʚʫ ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʦʡ ʤʦʜʝʣʠ ʩʦʩʪʘʚʣʷʝʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʫʛʫʙʦ ʩʧʝʮʠʬʠʯʥʳʡ ʜʣʷ ʢʘʞʜʦʛʦ ʙʠʦ-

ʪʦʧʘ ʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʩʣʦʷ ʛʦʜʠʯʥʦʛʦ ʢʦʣʴʮʘ ʥʘʙʦʨ ʠʟ 5-6 ʥʘʠʙʦʣʝʝ ʚʝʩʦʤʳʭ 

ʛʘʨʤʦʥʠʢ, ʦʙʲʷʩʥʷʶʱʠʭ ʜʦ 90% ʜʠʩʧʝʨʩʠʠ ʨʷʜʦʚ ʦʩʪʘʪʢʦʚ ʦʪ ʚʦʟʨʘʩʪʥʦʛʦ 

ʪʨʝʥʜʘ. 
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ʈʠʩ. 2.6. ʌʦʨʤʳ ʢʨʠʚʳʭ ʜʠʥʘʤʠʢʠ ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʜʝʨʝʚʴʝʚ ʚ ʩʦʩʥʷʢʘʭ 

ʄʘʨʠʡ ʕʣ (ɸ - ʩ ʧʝʨʝʛʠʙʦʤ ʢʨʠʚʦʡ,  ɹ - ʙʝʟ ʧʝʨʝʛʠʙʘ ʢʨʠʚʦʡ ) 
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ʄʦʜʝʣɹ   y=3,95*[ ln (A+10,9)] 1̂,719
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ʈʠʩ. 2.8.  ʀʟʤʝʥʝʥʠʝ ʜʦʣʠ ʧʦʟʜʥʝʡ ʜʨʝʚʝʩʠʥʳ ʚ ʛʦʜʠʯʥʦʤ ʩʣʦʝ ʩ ʚʦʟʨʘʩʪʦʤ ʜʝʨʝʚʴʝʚ ʚ 

ʩʦʩʥʷʢʘʭ ʙʨʫʩʥʠʯʥʳʭ  ʄʘʨʠʡ ʕʣ  (ʧʦ ʫʩʨʝʜʥʝʥʥʳʤ ʜʘʥʥʳʤ 18 ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ). 

 

ʈʘʟʨʘʙʦʪʢʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʦʙʳʯʥʦ ʚʳʜʝʣʝʥʠʝʤ çʰʫʤʦ-

ʚʦʡè ʢʦʤʧʦʥʝʥʪʳ ʠ ʦʮʝʥʢʦʡ ʧʘʨʘʤʝʪʨʦʚ ʦʧʠʩʳʚʘʶʱʝʡ ʝʝ ʬʫʥʢʮʠʠ. ʆʢʦʥʯʘ-

ʪʝʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʦʩʪʘʪʢʦʚ ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʘʞʝʥʘ ʧʨʠ ʵʪʦʤ ʢʘʢ ʚ ʘʙʩʦʣʶʪʥʳʭ, 

ʪʘʢ ʠ ʚ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ. ʈʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʵʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʤʦʜʝʣʠ ʘʜʝʢʚʘʪʥʦ ʦʪʨʘʞʘʶʪ ʭʦʜ ʨʦʩʪʘ ʨʝʘʣʴʥʳʭ ʜʨʝʚʦʩʪʦʝʚ (ʨʠʩ.2.9), ʦʙʝʩʧʝ-

ʯʠʚʘʷ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʦʮʝʥʦʢ, ʚʝʣʠʯʠʥʘ ʦʪʢʣʦʥʝʥʠʡ 

ʢʦʪʦʨʳʭ ʯʘʩʪʦ ʥʝ ʧʨʝʚʳʰʘʝʪ 0,5 ʤʤ  (Sx =0,184). ʀʥʪʝʛʨʘʣʴʥʦʝ  (ʢʫʤʫʣʷʪʠʚʥʦʝ) 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʨʘʩʩʝʠʚʘʥʠʷ ʚʝʣʠʯʠʥʳ ʧʦʛʨʝʰʥʦʩʪʠ  ʦʮʝʥʦʢ, ʥʝ-

ʩʢʦʣʴʢʦ ʦʪʣʠʯʘʶʱʝʝʩʷ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ  ʛʘʫʩʩʦʚʩʢʦʛʦ  (As = 0,438;  E = 0,505), 

ʣʫʯʰʝ ʚʩʝʛʦ ʦʧʠʩʳʚʘʝʪ ʬʫʥʢʮʠʷ ɺʝʡʙʫʣʣʘ (ʨʠʩ.2.10), ʦʙʣʘʜʘʶʱʘʷ ʙʦʣʴʰʦʡ 
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ʛʠʙʢʦʩʪʴʶ ʠ ʧʦʟʚʦʣʷʶʱʘʷ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʡ ʫʥʠʤʦʜʘʣʴ-

ʥʳʡ ʨʷʜ (ɻʘʥʠʥʘ, 1984; ʂʘʧʣʫʥʦʚ, ʂʫʟʴʤʠʯʝʚ, 1985; ʃʝʙʢʦʚ, 1989, 1990). ʏʘ-

ʩʪʦʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʥʘʯʝʥʠʡ çʰʫʤʦʚʦʡè ʢʦʤʧʦʥʝʥʪʳ ʦʧʠʩʳʚʘʝʪ ʧʝʨʚʘʷ 

ʧʨʦʠʟʚʦʜʥʘʷ ʜʘʥʥʦʡ ʬʫʥʢʮʠʠ. 
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ʈʠʩ. 2.9.  ʈʘʟʣʦʞʝʥʠʝ ʨʷʜʘ ʜʠʥʘʤʠʢʠ ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʜʝʨʝʚʴʝʚ ʚ ʩʦʩʥʷʢʝ ʙʨʫʩʥʠʯ-

ʥʠʢʦʚʦʤ  ʥʘ  ʵʣʝʤʝʥʪʘʨʥʳʝ  ʩʦʩʪʘʚʣʷʶʱʠʝ  (ɸ - ʠʩʭʦʜʥʳʡ  ʨʷʜ  ʠ  ʚʦʟʨʘʩʪʥʦʡ ʪʨʝʥʜ, ɹ - 

ʩʣʦʞʥʘʷ ʚʦʣʥʦʚʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ,  ɺ - çʰʫʤʦʚʘʷè ʢʦʤʧʦʥʝʥʪʘ).  
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ʄʦʜʝʣɹ   y=100*{1-exp[-7,265*(x+0,41)̂ 2,555]}, R̂2 = 0,997

 ɺʝʣʠʯʠʥʘ ʦʪʢʣʦʥʝʥʠ̫ , ʤʤ 
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ʈʠʩ. 2.10. ʀʥʪʝʛʨʘʣʴʥʘʷ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ  ʚʝʨʦʷʪʥʦʩʪʠ  ʨʘʩ-

ʩʝʠʚʘʥʠʷ ʟʥʘʯʝʥʠʡ  ʚ  ʨʷʜʘʭ  çʰʫʤʦʚʦʡè  ʢʦʤʧʦʥʝʥʪʳ  ʜʠʥʘʤʠʢʠ  ʛʦʜʠʯʥʦʛʦ ʨʘʜʠʘʣʴʥʦʛʦ  

ʧʨʠʨʦʩʪʘ  ʜʝʨʝʚʴʝʚ  ʚ  ʩʦʩʥʷʢʝ  ʙʨʫʩʥʠʯʥʦʤ (ɻʇɿ çɹʦʣʴʰʘʷ ʂʦʢʰʘʛʘè, ʢʫʣʴʪʫʨʳ 1901 ʛʦʜʘ). 

 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʭʦʜʘ ʨʦʩʪʘ ʜʨʝʚʦʩʪʦʝʚ, ʢʘʢ ʚʳʪʝʢʘʝʪ ʠʟ ʚʩʝʛʦ 

ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠ ʥʘʣʠʯʠʠ ʧʝʨʩʦʥʘʣʴ-

ʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ, ʧʘʢʝʪʦʚ ʩʪʘʥʜʘʨʪʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʠ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʝʡ ʧʦʜʛʦʪʦʚʢʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʦʩʦʙʦʡ ʪʨʫʜʥʦʩʪʠ. ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ, 
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ʪʨʝʙʫʶʱʝʡ ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ, ʚʩʝʛʜʘ ʠʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʨʘʟʥʳʭ ʚʘʨʠʘʥʪʦʚ, 

ʚrʙʠʨʘʝʤʳʭ ʠʩʭʦʜʷ ʠʟ ʮʝʣʝʚʦʡ ʫʩʪʘʥʦʚʢʠ, ʩʧʝʮʠʬʠʢʠ ʤʘʪʝʨʠʘʣʘ ʠ ʥʝʦʙʭʦʜʠ-

ʤʦʡ ʪʦʯʥʦʩʪʠ ʦʮʝʥʢʠ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʚʨʝʤʝʥʥʳʭ 

ʨʷʜʦʚ, ʘʜʝʢʚʘʪʥʦ ʦʪʨʘʞʘʶʪ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʦʟʨʘʩʪʥʦʡ ʜʠʥʘʤʠʢʠ ʨʘʟʤʝʨʦʚ ʜʝ-

ʨʝʚʴʝʚ ʠ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ, ʟʘʚʠʩʷʱʝʡ ʦʪ ʩʪʝʧʝʥʠ ʩʣʦʞʥʦʩʪʠ ʠʭ 

ʢʦʥʩʪʨʫʢʮʠʠ. ʅʝʩʨʘʚʥʠʤʦ ʙʦʣʴʰʫʶ ʩʣʦʞʥʦʩʪʴ ʠ ʚʘʞʥʦʩʪʴ ʚ ʜʝʣʝ ʨʝʰʝʥʠʷ ʧʨʦ-

ʙʣʝʤʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ ʨʦʩʪʘ ʜʨʝʚʦ-

ʩʪʦʝʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʙʲʷʩʥʝʥʠʝ ʧʨʠʯʠʥ ʠʟʤʝʥʯʠʚʦʩʪʠ ʢʦʥʩʪʘʥʪ ʠ ʢʦʦʨʜʠʥʘʪ ʭʘ-

ʨʘʢʪʝʨʥʳʭ ʪʦʯʝʢ ʚʳʙʨʘʥʥʳʭ ʬʫʥʢʮʠʡ ʚʨʝʤʝʥʥʦʛʦ ʪʨʝʥʜʘ, ʛʝʥʝʟʠʩʘ ʚʦʣʥʦʚʳʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʠ ʤʦʱʥʦʩʪʠ ʩʣʫʯʘʡʥʦʡ çʰʫʤʦʚʦʡè ʢʦʤʧʦʥʝʥʪʳ. 
 

2.3.  ʈʷʜʳ ʭʦʜʘ ʨʦʩʪʘ ʜʝʨʝʚʴʝʚ - ʚʘʞʥʝʡʰʠʡ ʠʩʪʦʯʥʠʢ ʠʥʬʦʨʤʘʮʠʠ 

ʦ ʧʨʦʪʝʢʘʥʠʠ  ʛʝʦʙʠʦʬʠʟʠʯʝʩʢʠʭ  ʧʨʦʮʝʩʩʦʚ 
 

ʃʝʩ, ʧʦ ʚʳʨʘʞʝʥʠʶ ɺ.ʀ. ɺʝʨʥʘʜʩʢʦʛʦ (1994), ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʙʦʣʴʰʠʤ ʥʘ 

ɿʝʤʣʝ ʭʨʘʥʠʣʠʱʝʤ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʠ ʜʠʥʘʤʠʢʝ ʙʠʦʩʬʝʨʳ. ʃʝʩʥʳʝ 

ʵʢʦʩʠʩʪʝʤʳ ʦʙʣʘʜʘʶʪ ʫʥʠʢʘʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ 

ʤʦʥʠʪʦʨʦʚ, ʬʠʢʩʠʨʫʶʱʠʭ ʠ ʩʦʭʨʘʥʷʶʱʠʭ ʚ ʩʝʙʝ ʥʘ ʜʦʣʛʠʝ ʛʦʜʳ ʠʥʬʦʨʤʘʮʠʶ 

ʦʙ ʠʟʤʝʥʝʥʠʷʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɿʘʢʦʜʠʨʦʚʘʥʥʘʷ ʇʨʠʨʦʜʦʡ  ʠʥʬʦʨʤʘʮʠʷ - 

ʙʝʩʮʝʥʥʳʡ ʢʣʘʜ, ʩʦʜʝʨʞʘʱʠʡ ʩʚʝʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʨʝʰʠʪʴ ʯʝʣʦʚʝʯʝʩʪʚʫ 

ʤʥʦʛʠʝ ʥʘʩʫʱʥʳʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʪʘʢʫʶ ʚʘʞʥʝʡʰʫʶ  

ʢʘʢ ʧʨʦʙʣʝʤʘ ʫʩʪʨʘʥʝʥʠʷ ʚʩʝʦʙʱʝʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ ʠ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʟʚʠʪʠʷ ʚ ʫʩʣʦʚʠʷʭ ʦʙʦʩʪʨʷʶʱʝʛʦʩʷ ʜʝʬʠʮʠʪʘ ʚʩʝʭ ʚʦʟʦʙʥʦʚʠʤʳʭ ʠ ʥʝʚʦʟʦʙ-

ʥʦʚʠʤʳʭ ʨʝʩʫʨʩʦʚ. ʈʘʩʰʠʬʨʦʚʢʘ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ - ʚʘʞʥʝʡʰʘʷ ʟʘʜʘʯʘ ʩʦʚʨʝ-

ʤʝʥʥʦʡ ʥʘʫʢʠ. ʇʦʟʥʘʚʘʷ ʧʨʦʰʣʦʝ, ʤʳ ʛʣʫʙʞʝ ʧʦʥʠʤʘʝʤ ʥʘʩʪʦʷʱʝʝ ʠ ʷʩʥʝʝ ʚʠ-

ʜʠʤ ʙʫʜʫʱʝʝ, ʥʘ ʢʦʪʦʨʦʝ ʤʦʞʝʤ ʚ ʥʝʢʦʪʦʨʦʡ ʤʝʨʝ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ, ʧʨʝʜʦʧʨʝʜʝ-

ʣʷʷ ʩʦʙʳʪʠʷ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʥʦʩʠʪʝʣʝʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʜʠʥʘʤʠʢʝ ʩʦʩʪʦʷʥʠʷ ʣʝʩʥʳʭ 

ʵʢʦʩʠʩʪʝʤ ʷʚʣʷʶʪʩʷ, ʙʝʟʫʩʣʦʚʥʦ, ʜʝʨʝʚʴʷ, ʘ ʝʝ ʠʩʪʦʯʥʠʢʦʤ - ʨʷʜʳ ʭʦʜʘ ʠʭ ʨʦʩʪʘ, 

ʘʥʘʣʠʟ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪ, ʧʦ ʩʫʪʠ ʜʝʣʘ, ʦʜʥʫ ʠʟ ʥʝʤʥʦʛʠʭ ʨʝʘʣʴʥʳʭ ʚʦʟ-

ʤʦʞʥʦʩʪʝʡ ʜʣʷ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ʫʩʣʦʚʠʡ ʩʨʝʜʳ (ʈʦʟʘʥʦʚ, 1972; ʄʦʣʯʘʥʦʚ, 1976; ʂʦʤʠʥ, 1978, 1990; ʗʮʝʥʢʦ-

ʍʤʝʣʝʚʩʢʠʡ, ʃʘʡʨʘʥʜ, 1978; ʃʦʚʝʣʠʫʩ, 1979; ɽʚʜʦʢʠʤʦʚ, 1980; ʐʠʷʪʦʚ, 1981; ɸʜʘ-

ʤʝʥʢʦ, ʄʘʩʘʥʦʚʘ, ʏʝʪʚʝʨʠʢʦʚ, 1982; ɸʥʪʘʥʘʡʪʠʩ, ʖʢʥʠʩ, ɹʫʪʥʫʩ, 1984; ʖʢʥʠʩ, 

ʐʠʧʝʥʠʪʝ, ɾʠʣʷʚʠʯʫʩ, 1985; ɻʨʝʡʙʠʣʣ, 1991; ʐʠʷʪʦʚ, ɻʦʨʷʯʝʚ, 1996; Lovelius, 

1997). ʇʨʠʤʝʥʷʝʤʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʝʤʳ ʠ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ, ʦʜʥʘʢʦ, 

ʨʘʩʰʠʬʨʦʚʘʪʴ ʣʠʰʴ ʯʘʩʪʴ ʟʘʢʦʜʠʨʦʚʘʥʥʦʡ ʚ ʢʦʣʴʮʘʭ ʜʝʨʝʚʴʝʚ ʠʥʬʦʨʤʘʮʠʠ. 

ʇʨʠʯʠʥʘ ʵʪʦʛʦ ʟʘʢʣʶʯʘʝʪʩʷ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʚ ʫʟʦʩʪʠ ʧʦʜʭʦʜʘ ʢ ʧʨʝʜʤʝʪʫ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʠ ʩʧʝʢʪʨʫ ʨʝʰʘʝʤʳʭ ʟʘʜʘʯ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʟʘʥʷʪʳ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, 

ʚʳʜʝʣʝʥʠʝʤ ʠ ʘʥʘʣʠʟʦʤ ʚʦʣʥʦʚʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ, ʥʝʜʦʩʪʘ-

ʪʦʯʥʦ ʫʜʝʣʷʷ ʚʥʠʤʘʥʠʷ ʠʣʠ ʩʦʚʩʝʤ ʫʧʫʩʢʘʷ ʠʟ ʚʠʜʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʟʨʘʩʪʥʦ-

ʛʦ ʪʨʝʥʜʘ, ʷʚʣʷʶʱʝʛʦʩʷ ʩʚʦʝʦʙʨʘʟʥʳʤ çʧʦʟʚʦʥʦʯʥʠʢʦʤè ʭʦʜʘ ʨʦʩʪʘ ʜʝʨʝʚʴʝʚ, ʠ 
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çʰʫʤʦʚʦʡè ʢʦʤʧʦʥʝʥʪʳ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʮʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʵʥʜʦʛʝʥ-

ʥʳʭ ʠ ʵʢʟʦʛʝʥʥʳʭ,  ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʣʝʩʥʳʤ ʵʢʦʩʠʩʪʝʤʘʤ,  ʠʟʤʝʥʝʥʠʷʭ. ʂʨʘʡʥʝ 

ʨʝʜʢʦ ʧʨʦʚʦʜʠʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʩʪʨʫʢʪʫʨʳ ʩʪʚʦʣʘ ʜʝʨʝʚʘ: ʚʝʨʭʫʰʝʯʥʦʛʦ ʧʦʙʝʛʘ, ʩʣʦʝʚ ʨʘʥʥʝʡ ʠ ʧʦʟʜʥʝʡ ʜʨʝʚʝ-

ʩʠʥʳ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʚʥʠʤʘʥʠʷ ʥʘ ʧʦʠʩʢʝ ʩʚʷʟʝʡ çʧʨʠʨʦʩʪ - ʚʥʝʰʥʷʷ ʩʨʝʜʘè ʠ 

ʚʳʙʦʨ ʚ ʢʘʯʝʩʪʚʝ ʥʦʩʠʪʝʣʝʡ ʠʥʬʦʨʤʘʮʠʠ ʜʝʨʝʚʴʝʚ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʦʩʥʦʚ-

ʥʦʤ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʥʝʜʦʫʯʝʪ ʠʣʠ ʧʦʣʥʦʝ ʠʛʥʦʨʠʨʦ-

ʚʘʥʠʝ ʜʝʡʩʪʚʠʷ ʚʥʫʪʨʠʮʝʥʦʪʠʯʝʩʢʠʭ ʩʠʣ ʧʨʠʚʦʜʷʪ ʢ ʪʦʤʫ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʩʣʘʙʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʠʢʣʘʜʥʳʭ ʣʝʩʦʚʦʜʩʪʚʝʥʥʳʭ ʟʘ-

ʜʘʯ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʥʝ ʜʘʶʪ ʨʝʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʨʦʩʪʦʤ, ʨʘʟʚʠʪʠʝʤ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʜʨʝʚʦʩʪʦʝʚ. 

 

2.3.1.  ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʦʙ ʠʥʬʦʨʤʘʮʠʠ ʠ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ 

ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʥʝʦʙʭʦʜʠʤʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚʳʷʩʥʠʪʴ ʚʦ-

ʧʨʦʩʳ ʦ ʪʦʤ, ʢʘʢʦʛʦ ʞʝ ʨʦʜʘ ʠʥʬʦʨʤʘʮʠʶ ʦʪʨʘʞʘʶʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʘʨʘʤʝʪ-

ʨʳ ʜʠʥʘʤʠʢʠ ʨʘʟʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʪʚʦʣʘ ʜʝʨʝʚʴʝʚ ʠ ʢʘʢʦʚ ʢʨʠ-

ʪʝʨʠʡ ʦʮʝʥʢʠ ʠʭ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ. ʕʪʦ ʥʝʚʦʟʤʦʞʥʦ ʩʜʝʣʘʪʴ, ʥʝ ʨʘʟʦʙʨʘʚʰʠʩʴ ʚ 

ʩʫʪʠ ʪʘʢʠʭ ʢʘʪʝʛʦʨʠʡ ʢʘʢ çʠʥʬʦʨʤʘʮʠʷè ʠ çʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴè. 

ʀʥʬʦʨʤʘʮʠʷ (ʣʘʪ. informatio - ʦʩʚʝʜʦʤʣʝʥʠʝ) - ʵʪʦ ʩʥʷʪʘʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ 

ʦʙ ʠʟʫʯʘʝʤʦʤ ʦʙʲʝʢʪʝ ʠʣʠ ʷʚʣʝʥʠʠ (ʋʨʩʫʣ, 1971), ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʩʦʚʦ-

ʢʫʧʥʦʩʪʴ ʩʚʝʜʝʥʠʡ, ʦʧʠʩʘʥʥʳʭ ʢʘʢ ʢʘʯʝʩʪʚʝʥʥʦ, ʪʘʢ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦ. ʆʥʘ ʷʚ-

ʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʤʠʨʘ (ʂʨʘʪʢʠʡ ʩʣʦʚʘʨʴ ..., 

1982), ʩʦʩʪʘʚʣʷʷ ʚʤʝʩʪʝ ʩ ʜʨʫʛʠʤʠ ʝʛʦ ʩʚʦʡʩʪʚʘʤʠ ʥʝʨʘʟʨʳʚʥʦʝ ʝʜʠʥʩʪʚʦ.  

ʇʦʟʥʘʥʠʝʤ ʧʨʠʨʦʜʳ ʠʥʬʦʨʤʘʮʠʠ, ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʥʘʯʘʣʠ ʟʘʥʠʤʘʪʴʩʷ ʩʨʘʚ-

ʥʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ ʠ ʙʳʣʦ ʦʙʫʩʣʦʚʣʝʥʦ ʙʫʨʥʳʤ ʨʘʟʚʠʪʠʝʤ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭ-

ʥʠʢʠ ʠ ʩʨʝʜʩʪʚ ʩʚʷʟʠ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʪʨʠ-ʯʝʪʳʨʝ ʜʝʩʷʪʠʣʝʪʠʷ ʥʘ ʩʚʝʪ ʧʦʷʚʠʣʦʩʴ 

ʤʥʦʛʦ ʢʨʫʧʥʳʭ ʤʦʥʦʛʨʘʬʠʡ (ʕʰʙʠ, 1959; ʂʫʣʴʙʘʢ, 1967; ɸʭʣʠʙʠʥʠʥʩʢʠʡ, 1969; 

ɻʨʠʰʢʠʥ, 1973; ʉʝʨʘʚʠʥ, 1973; ʉʪʨʘʪʦʥʦʚʠʯ, 1975; ʋʨʩʫʣ, 1975; ɺʦʣʴʢʝʥʰʪʝʡʥ, 

1986), ʧʦʩʚʷʱʝʥʥʳʭ ʦʙʩʫʞʜʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʙʠʦʣʦʛʠ-

ʯʝʩʢʠʭ, ʧʦʥʷʪʠʷ çʠʥʬʦʨʤʘʮʠʷè, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ ʜʠʩʢʫʩʩʠʦʥʥʳʤ, ʩʬʝ-

ʨʝ ʝʛʦ ʧʨʠʤʝʥʠʤʦʩʪʠ, ʤʝʩʪʫ ʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ ʩʦʦʪʥʦʰʝʥʠʶ ʩ ʜʨʫʛʠ-

ʤʠ ʥʘʫʯʥʳʤʠ ʧʦʥʷʪʠʷʤʠ. ʀʥʬʦʨʤʘʮʠʷ, ʢʘʢ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʥʝ ʩʫʱʝʩʪʚʫʝʪ 

ʚʥʝ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚʥʝ ʵʥʝʨʛʠʠ ʠ ʜʨʫʛʠʭ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʤʠʨʘ, 

ʢʘʢ ʠ ʦʥʠ ʥʝ ʩʫʱʝʩʪʚʫʶʪ ʚʥʝ ʠʥʬʦʨʤʘʮʠʠ. ʅʠ ʦʜʠʥ ʤʘʪʝʨʠʘʣʴʥʳʡ ʦʙʲʝʢʪ ʥʝ 

ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ, ʥʝ ʦʙʣʘʜʘʷ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʥʝ ʦʙʤʝʥʠʚʘʷʩʴ ʝʶ ʩ ʜʨʫʛʠʤʠ 

ʦʙʲʝʢʪʘʤʠ. ʄʠʨ ʩʫʱʝʩʪʚʫʝʪ  ʙʣʘʛʦʜʘʨʷ ʥʝʨʘʟʨʳʚʥʦʤʫ ʝʜʠʥʩʪʚʫ ʠʥʬʦʨʤʘʮʠʠ ʩʦ 

ʚʩʝʤʠ ʩʚʦʡʩʪʚʘʤʠ ʤʘʪʝʨʠʠ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʝʜʠʥʩʪʚʫ ʤʳ ʚʦʩʧʨʠʥʠʤʘʝʤ ʠ ʧʦ-

ʟʥʘʝʤ ʤʠʨ. ɹʝʟ ʧʦʥʷʪʠʷ ʦʙ ʠʥʬʦʨʤʘʮʠʠ, ʢʘʢ ʩʯʠʪʘʝʪ ʅ.ʅ. ʄʦʠʩʝʝʚ (1987), ʥʝ-

ʚʦʟʤʦʞʥʦ ʦʙʦʡʪʠʩʴ ʧʨʠ ʠʟʫʯʝʥʠʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʣʦʞ-

ʥʳʭ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʠʭʩʷ ʩʠʩʪʝʤ, ʦʩʦʙʝʥʥʦ ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʩʪʨʝʤʷʱʠʭʩʷ ʢ ʩʦ-

ʭʨʘʥʝʥʠʶ ʩʚʦʝʛʦ ʛʦʤʝʦʩʪʘʟʠʩʘ ʠ ʬʦʨʤʠʨʫʶʱʠʭ ʜʣʷ ʵʪʦʛʦ ʢʦʥʪʫʨʳ ʦʙʨʘʪʥʦʡ 

ʩʚʷʟʠ. 
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ʇʦʥʷʪʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʛʣʘʩʥʦ ʋ.ʈ. ʕʰʙʠ (1959), ʥʝʦʪʜʝʣʠʤʦ ʦʪ ʧʦʥʷʪʠʷ 

ʨʘʟʥʦʦʙʨʘʟʠʷ: ʯʝʤ ʨʘʟʥʦʦʙʨʘʟʥʝʝ, ʠʟʤʝʥʯʠʚʝʝ ʦʙʲʝʢʪ, ʪʝʤ ʙʦʣʴʰʝ ʦʥ ʩʦʜʝʨʞʠʪ 

ʠʥʬʦʨʤʘʮʠʠ. ʊʘʢʦʝ ʞʝ ʧʦʣʦʞʝʥʠʝ ʙʳʣʦ ʚʳʩʢʘʟʘʥʦ ʀ.ʀ. ʐʤʘʣʴʛʘʫʟʝʥʦʤ (1960). 

ʀʥʬʦʨʤʘʮʠʷ, ʢʘʢ ʫʪʚʝʨʞʜʘʣ ɺ.ʄ. ɻʣʫʰʢʦʚ (1964), ʩʫʱʝʩʪʚʫʝʪ ʧʦʩʪʦʣʴʢʫ, ʧʦ-

ʩʢʦʣʴʢʫ ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʤʘʪʝʨʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ; ʠʤʝʥʥʦ ʥʝʦʜ-

ʥʦʨʦʜʥʦʩʪʴ, ʢʘʢ ʪʘʢʦʚʘʷ, ʷʚʣʷʝʪʩʷ ʥʦʩʠʪʝʣʝʤ ʠʥʬʦʨʤʘʮʠʠ. ɸʥʘʣʦʛʠʯʥʳʡ ʧʦʜ-

ʭʦʜ ʨʘʟʚʠʚʘʝʪ ʠ ʈ. ʄʘʨʛʘʣʝʬ (1992) - ʚ ʝʛʦ ʪʨʘʢʪʦʚʢʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʨʘʩʩʤʘʪʨʠ-

ʚʘʝʪʩʷ ʢʘʢ ʤʝʨʘ ʠʥʬʦʨʤʘʮʠʠ.  

ʂʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ, ʝʝ ʦʙʲʝʤ, ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʜʠʩʢʨʝʪʥʳʤ ʚʝʣʠʯʠ-

ʥʘʤ, ʯʘʱʝ ʚʩʝʛʦ ʠʟʤʝʨʷʶʪ ʚ ʙʠʪʘʭ, ʠʩʧʦʣʴʟʫʷ ʠʟʚʝʩʪʥʫʶ ʬʦʨʤʫʣʫ ʂ.ʐʝʥʥʦʥʘ 

Hx = -S pi log2 pi. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʥʝʧʨʝʨʳʚʥʳʤ ʚʝʣʠʯʠʥʘʤ, ʢʦʪʦʨʳʝ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʳ ʛʦʨʘʟʜʦ ʰʠʨʝ, ʵʪʦ, ʦʜʥʘʢʦ, ʥʝ ʩʦʚʩʝʤ ʫʜʦʙʥʦ, ʪ.ʢ. ʪʨʝʙʫʝʪ ʧʨʝʜʚʘʨʠ-

ʪʝʣʴʥʦʡ ʨʘʟʙʠʚʢʠ ʚʳʙʦʨʢʠ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʛʨʫʧʧʳ (ʢʣʘʩʩʳ), ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʪʝʨʝ ʠ ʠʩʢʘʞʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ. ʇʦʩʢʦʣʴʢʫ ʠʥʬʦʨʤʘʮʠʷ ʷʚʣʷʝʪʩʷ ʦʪʨʘʞʝʥʠʝʤ 

ʨʘʟʥʦʦʙʨʘʟʠʷ, ʪʦ ʤʝʨʦʡ ʝʝ ʢʦʣʠʯʝʩʪʚʘ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʚʝʣʠʯʠʥʘ ʜʠʩʧʝʨʩʠʠ ʠʣʠ 

ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʚʳʙʦʨʢʠ, ʯʪʦ ʧʦʢʘʟʘʥʦ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʨʘʙʦʪʝ ʄ.ɼ. ɺʝ-

ʣʠʙʝʢʦʚʘ (1978). ʈʷʜʳ ʜʘʥʥʳʭ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʠʤʝʶʪ ʨʘʟʥʫʶ ʨʘʟʤʝʨʥʦʩʪʴ, 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʦʨʤʠʨʦʚʘʪʴ.  

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʧʨʘʛʤʘʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ 

ʝʝ ʮʝʥʥʦʩʪʴ, ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʥʘʷ ʩ ʧʦʥʷʪʠʝʤ ʮʝʣʠ ʠ ʧʦʣʥʦʩʪʴʶ ʦʧʨʝʜʝʣʷʝ-

ʤʘʷ  ʝʶ (ʋʨʩʫʣ, 1971, 1975; ɻʨʠʰʢʠʥ, 1973). ʀʥʬʦʨʤʘʮʠʷ ʩʘʤʘ ʧʦ ʩʝʙʝ ʥʠʯʝʛʦ 

ʥʝ ʩʪʦʠʪ ʠ ʥʝ ʠʤʝʝʪ ʢʘʢʦʡ-ʣʠʙʦ ʘʙʩʦʣʶʪʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʪ.ʢ. ʥʝʦʪʜʝʣʠʤʘ ʦʪ 

ʩʫʙʲʝʢʪʘ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪ ʧʦʣʫʯʝʥʥʳʝ ʩʚʝʜʝʥʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʟʤʦʞ-

ʥʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʭ ʜʝʡʩʪʚʠʡ (ʄʦʠʩʝʝʚ, 1987). ʇʦʪʨʝʙʠʪʝʣʶ 

ʞʝ ʠʥʬʦʨʤʘʮʠʠ ʯʘʩʪʦ ʥʫʞʥʘ ʥʝ ʧʦʣʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʩʝʭ ʩʚʦʡʩʪʚ ʠ ʢʘʯʝʩʪʚ 

ʦʙʲʝʢʪʘ ʠʣʠ ʷʚʣʝʥʠʷ, ʪ.ʝ. ʧʦʣʥʦʝ ʩʥʷʪʠʝ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʦ ʥʠʭ, ʘ ʪʦʣʴʢʦ ʢʘ-

ʢʘʷ-ʪʦ ʯʘʩʪʴ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʪʝʢʫʱʝʡ ʟʘʜʘʯʠ. ʉʪʝʧʝʥʴ 

ʮʝʥʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʩʚʝʜʝʥʠʡ ʦʙ ʦʙʲʝʢʪʝ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦ-

ʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ, ʦʧʨʝʜʝʣʷʶʪ ʠʭ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ.  

ɺʳʙʦʨ ʮʝʣʠ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ, ʪ.ʢ. ʧʨʦʮʝʩʩ ʧʨʠʝʤʘ ʠ ʦʙʨʘ-

ʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʩʦʧʨʷʞʝʥ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʨʝʩʫʨʩʦʚ ʚʨʝʤʝʥʠ ʠ 

ʵʥʝʨʛʠʠ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʠʩʩʣʝʜʦʚʘʪʝʣʶ (ʩʫʙʲʝʢʪʫ, ʧʨʠʝʤʥʠʢʫ, ʧʦʪʨʝʙʠʪʝʣʶ) ʤʠ-

ʥʠʤʠʟʠʨʦʚʘʪʴ ʫʩʠʣʠʷ ʧʦ ʩʙʦʨʫ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ (ʷʚʣʝʥʠʠ), ʢʦʪʦʨʳʝ ʟʘ-

ʚʠʩʷʪ ʦʪ ʩʪʝʧʝʥʠ ʝʛʦ ʠʟʤʝʥʯʠʚʦʩʪʠ, ʨʝʩʫʨʩʦʚ ʚʨʝʤʝʥʠ ʥʘ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʠ 

ʩʪʝʧʝʥʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʦʩʣʝʜʥʝʛʦ. ʅʝʜʦʩʪʘʪʦʢ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ ʫʚʝ-

ʣʠʯʠʚʘʝʪ ʨʠʩʢ ʧʨʠʥʷʪʠʷ ʥʝʧʨʘʚʠʣʴʥʳʭ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʤ ʩʚʦʡʩʪʚʝʥʝʥ ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ. ʀʟʙʳʪʦʢ ʠʥʬʦʨʤʘʮʠʠ, ʦʜʥʘʢʦ, ʪʘʢʞʝ ʚʨʝʜʝʥ ʜʣʷ ʝʝ 

ʧʦʪʨʝʙʠʪʝʣʷ, ʢʘʢ ʠ ʥʝʜʦʩʪʘʪʦʢ, ʧʦʩʢʦʣʴʢʫ ʟʘʤʝʜʣʷʝʪ ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʨʝʰʝ-

ʥʠʷ, ʢʦʪʦʨʦʝ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʨʝʩʫʨʩʘ ʚʨʝʤʝʥʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʥʷʪʦ 

ʩʣʠʰʢʦʤ ʧʦʟʜʥʦ ʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʘʚʠʣʴʥʦʩʪʴ ʠ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ, ʦʢʘʟʘʪʴʩʷ ʫʞʝ 

ʥʝʥʫʞʥʳʤ. ʕʪʦ ʧʦʣʦʞʝʥʠʝ ʚʳʪʝʢʘʝʪ ʠʟ ʚʳʜʚʠʥʫʪʦʛʦ ʄʘʭʦʤ ʠ ɸʚʝʥʘʨʠʫʩʦʤ 

ʧʨʠʥʮʠʧʘ ʵʢʦʥʦʤʠʠ ʤʳʰʣʝʥʠʷ, ʷʚʣʷʶʱʝʛʦʩʷ ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ  ʚʩʝʦʙʱʝʛʦ ʟʘ-

ʢʦʥʘ ʥʘʠʤʝʥʴʰʝʛʦ ʚʦʟʤʦʞʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʠʣʠ ʥʘʠʤʝʥʴʰʝʡ ʪʨʘʪʳ ʩʠʣ (ʂʫʜʨʠʥ, 
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1993; ʈʝʡʤʝʨʩ, 1994). ʅʘ ʵʪʦʤ ʟʘʢʦʥʝ ʦʩʥʦʚʘʥ ʠ ʥʘʫʯʥʳʡ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ 

ʧʨʠʥʮʠʧ, ʠʟʚʝʩʪʥʳʡ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʙʨʠʪʚʘ ʆʢʢʘʤʘè (ʥʝ ʫʤʥʦʞʘʡ ʩʫʱʥʦʩʪʠ 

ʙʝʟ ʥʘʜʦʙʥʦʩʪʠ, ʠʣʠ, ʪʦ, ʯʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʧʦʩʨʝʜʩʪʚʦʤ ʤʝʥʴʰʝʛʦ, ʥʝ ʩʣʝʜʫ-

ʝʪ ʚʳʨʘʞʘʪʴ ʧʦʩʨʝʜʩʪʚʦʤ ʙʦʣʴʰʝʛʦ). ʆʙʳʯʥʦ ʦʧʠʩʘʥʠʝ ʦʙʲʝʢʪʘ ʪʝʤ ʙʦʣʝʝ ʢʦʥ-

ʩʪʨʫʢʪʠʚʥʦ, ʯʝʤ ʧʨʦʱʝ ʮʝʣʝʚʘʷ ʫʩʪʘʥʦʚʢʘ ʠ ʯʝʤ ʷʩʥʝʝ ʦʥʘ ʚʳʨʘʞʝʥʘ (ɺʘʭʨʫ-

ʰʝʚ, ʈʘʫʪʠʘʥ, 1992). ʇʨʠ ʵʪʦʤ, ʦʜʥʘʢʦ, ʥʝ ʩʣʝʜʫʝʪ ʟʘʙʳʚʘʪʴ ʧʨʠʥʮʠʧʘ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦʩʪʠ  ʅ. ɹʦʨʘ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ  ʩʚʝʜʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʦʙ ʦʙʲʝʢʪʝ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ, ʜʦʧʦʣʥʷʶʪ, ʘ ʥʝ ʦʪʨʠʮʘʶʪ 

ʜʨʫʛ ʜʨʫʛʘ. ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʦʙʲʝʢʪʝ, ʠʥʘʯʝ ʛʦʚʦʨʷ, ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʥʦʡ ʠ ʜʦʩʪʦ-

ʚʝʨʥʦʡ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʥʘ ʧʦʣʫʯʝʥʘ ʩ ʧʦʤʦʱʴʶ ʨʘʟʥʳʭ ʤʝʪʦʜʠʯʝ-

ʩʢʠʭ ʧʨʠʝʤʦʚ. 

ʇʨʠ ʚʳʙʦʨʝ ʮʝʣʠ ʠ ʦʮʝʥʢʝ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʧʦʢʘʟʘʪʝʣʝʡ ʥʝʦʙʭʦʜʠʤʦ ʠʩʭʦ-

ʜʠʪʴ ʠʟ ʪʦʛʦ ʧʦʣʦʞʝʥʠʷ, ʯʪʦ ʣʶʙʘʷ ʩʠʩʪʝʤʘ, ʢʘʢ ʠ ʤʠʨ ʚ ʮʝʣʦʤ, ʵʪʦ ʩʦʚʦʢʫʧ-

ʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ. ʅʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ 

ʩʝʙʝ ʦʙʲʝʢʪ, ʢʦʪʦʨʳʡ ʥʝ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʣ ʙʳ ʩ ʦʢʨʫʞʘʶʱʠʤ ʤʠʨʦʤ, ʪ.ʝ. ʥʝ 

ʦʙʤʝʥʠʚʘʣʩʷ ʙʳ ʩ ʥʠʤ ʠʥʬʦʨʤʘʮʠʝʡ. ʊʘʢʦʛʦ ʦʙʲʝʢʪʘ ʚ ʧʨʠʨʦʜʝ ʧʨʦʩʪʦ ʥʝ ʩʫ-

ʱʝʩʪʚʫʝʪ. 

 

2.3.2.  ʆʮʝʥʢʘ  ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ  ʚʨʝʤʝʥʥʳʭ  ʨʷʜʦʚ  ʚʝʣʠʯʠʥʳ  

ʨʘʟʣʠʯʥʳʭ  ʵʣʝʤʝʥʪʦʚ  ʤʘʢʨʦʩʪʨʫʢʪʫʨʳ  ʩʪʚʦʣʘ  ʜʝʨʝʚʘ 
 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʠʟʤʝʥʝʥʠʷʭ ʫʩʣʦʚʠʡ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠ ʩʦʩʪʦʷʥʠʷ ʜʝʨʝʚʴʝʚ 

ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʘʭ ʤʘʢʨʦʩʪʨʫʢʪʫʨʳ ʠʭ ʩʪʚʦʣʘ: ʚʝʨʰʠʥʥʦʤ ʧʦ-

ʙʝʛʝ, ʛʦʜʠʯʥʳʭ ʩʣʦʷʭ ʨʘʥʥʝʡ ʠ ʧʦʟʜʥʝʡ ʜʨʝʚʝʩʠʥʳ. ɼʝʪʝʢʪʦʨʥʳʝ ʩʚʦʡʩʪʚʘ ʵʪʠʭ 

ʵʣʝʤʝʥʪʦʚ ʤʘʢʨʦʩʪʨʫʢʪʫʨʳ, ʪ.ʝ. ʠʭ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʦʪʨʘʞʝʥʠʶ ʧʦʩʪʫʧʘʶʱʠʭ 

ʩʠʛʥʘʣʦʚ, ʠʟʫʯʝʥʳ ʧʦʢʘ ʜʦʚʦʣʴʥʦ ʩʣʘʙʦ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ  ʨʘʩʰʠʬʨʦʚʢʫ ʩʢʨʳʪʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʝʝ ʠʥʪʝʨʧʨʝʪʘʮʠʶ. ɸʧʨʠʦʨʠ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʥʘ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ ʦʪʨʘʞʝʥʠʷ ʠʤʠ ʠʥʬʦʨʤʘʮʠʠ ʤʦʛʫʪ ʚʣʠʷʪʴ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʝ ʫʩʣʦ-

ʚʠʷ, ʚʥʫʪʨʝʥʥʠʝ ʩʚʦʡʩʪʚʘ ʵʢʦʩʠʩʪʝʤ, ʚʦʟʨʘʩʪ ʜʝʨʝʚʴʝʚ ʠ ʠʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʛʝ-

ʥʝʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ. ʇʦʧʳʪʘʝʤʩʷ ʥʘ ʢʦʥʢʨʝʪʥʳʭ ʧʨʠʤʝʨʘʭ ʨʘʩʢʨʳʪʴ ʚ ʜʘʥ-

ʥʦʤ ʨʘʟʜʝʣʝ ʵʪʠ ʚʦʧʨʦʩʳ.  

ʀʥʬʦʨʤʘʮʠʷ, ʩʦʜʝʨʞʘʱʘʷʩʷ ʚʦ ʚʨʝʤʝʥʥʳʭ ʨʷʜʘʭ ʟʥʘʯʝʥʠʡ ʵʣʝʤʝʥʪʦʚ ʤʘʢ-

ʨʦʩʪʨʫʢʪʫʨʳ ʩʪʚʦʣʘ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʤʝʩʴ ʩʚʝʜʝʥʠʡ ʦ ʜʠʥʘʤʠʢʝ ʩʦʩʪʦʷʥʠʷ 

ʩʘʤʦʛʦ ʜʝʨʝʚʘ, ʝʛʦ ʙʠʦʪʠʯʝʩʢʦʛʦ ʦʢʨʫʞʝʥʠʷ ʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ɼʣʷ ʩʝʧʘʨʠʨʦʚʘ-

ʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʪ.ʝ. ʨʘʟʜʝʣʝʥʠʷ ʩʠʛʥʘʣʦʚ ʧʦ ʠʭ ʛʝʥʝʟʠʩʫ ʠ ʩʪʝʧʝʥʠ ʮʝʥʥʦʩʪʠ ʚ 

ʦʪʥʦʰʝʥʠʠ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ, ʧʨʠʤʝʥʷʶʪ ʨʘʟʣʠʯʥʳʝ ʬʠʣʴʪʨʳ (ɸʥʜʝʨʩʦʥ, 

1976; ɹʨʠʣʣʠʥʜʞʝʨ, 1980; ʍʝʤʤʠʥʛ, 1980; ʆʪʥʝʩ, ʕʥʦʢʩʦʥ, 1982). ʅʘʧʨʠʤʝʨ, 

ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʪʘʙʣʠʮ ʭʦʜʘ ʨʦʩʪʘ ʜʨʝʚʦʩʪʦʝʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʩʪʨʝʤʠʪʴʩʷ ʚʳʜʝ-

ʣʠʪʴ ʚ ʜʠʥʘʤʠʢʝ ʠʟʫʯʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʪʦʣʴʢʦ ʚʦʟʨʘʩʪʥʦʡ ʪʨʝʥʜ, çʦʯʠʱʘʷè 

ʠʩʭʦʜʥʳʝ ʨʷʜʳ ʜʘʥʥʳʭ ʦʪ ʥʝʥʫʞʥʦʡ ʜʣʷ ʥʝʛʦ çʰʫʤʦʚʦʡè ʠʥʬʦʨʤʘʮʠʠ. ɼʣʷ 

ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʜʝʥʜʨʦʠʥʜʠʢʘʮʠʦʥʥʳʭ ʮʝʣʝʡ, ʥʘʦʙʦʨʦʪ, ʚʳʜʝʣʷʶʪʩʷ 

ʩʠʛʥʘʣʳ ʦ ʜʠʥʘʤʠʢʝ ʩʦʩʪʦʷʥʠʷ ʢʦʩʥʦʡ ʧʨʠʨʦʜʳ (ʘʙʠʦʪʠʢʠ), çʟʘʤʘʩʢʠʨʦʚʘʥʥʳʝè 

ʚʦʟʨʘʩʪʥʳʤʠ ʠ ʙʠʦʮʝʥʦʪʠʯʝʩʢʠʤʠ ʰʫʤʘʤʠ. ʀʥʬʦʨʤʘʮʠʶ ʦ ʜʠʥʘʤʠʢʝ ʩʦʩʪʦʷ-
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ʥʠʷ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʠʭ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʷʭ, ʧʣʘʩʪʠʯʥʦʩʪʠ, ʠʥʝʨʪ-

ʥʦʩʪʠ, ʛʨʘʥʠʮʘʭ ʦʙʣʘʩʪʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʜʨʫʛʠʭ ʩʚʦʡʩʪʚʘʭ, ʩʦʜʝʨʞʘʱʫʶʩʷ ʚʦ 

ʚʨʝʤʝʥʥʳʭ ʨʷʜʘʭ ʟʥʘʯʝʥʠʡ ʵʣʝʤʝʥʪʦʚ ʤʘʢʨʦʩʪʨʫʢʪʫʨʳ ʩʪʚʦʣʘ, ʢʦʣʠʯʝʩʪʚʝʥʥʦ 

ʦʧʠʩʳʚʘʶʪ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: 
1)  ʩʪʘʪʠʩʪʠʢʠ ʧʝʨʚʠʯʥʳʭ ʨʷʜʦʚ (ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, ʜʠʩʧʝʨʩʠʷ, ʢʦʵʬʬʠʮʠʝʥʪʳ 
ʚʘʨʠʘʮʠʠ, ʘʩʠʤʤʝʪʨʠʠ, ʵʢʩʮʝʩʩʘ ʠ ʜʨʫʛʠʝ ʧʦʢʘʟʘʪʝʣʠ); 

2)  ʧʘʨʘʤʝʪʨʳ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʡ ʬʫʥʢʮʠʠ ʚʦʟʨʘʩʪʥʦʛʦ ʪʨʝʥʜʘ; 

3)  ʩʪʘʪʠʩʪʠʢʠ ʦʩʪʘʪʢʦʚ ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ; 

4)  ʧʘʨʘʤʝʪʨʳ ʘʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ ʦʩʪʘʪʢʦʚ ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ; 

5)  ʯʘʩʪʦʪʥʦ-ʘʤʧʣʠʪʫʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʩʪʘʪʢʦʚ ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ; 

6)  ʩʪʘʪʠʩʪʠʢʠ ʦʩʪʘʪʢʦʚ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ, ʪ.ʝ. ʰʫʤʦʚʦʡ ʢʦʤʧʦʥʝʥʪʳ. 

ʉʨʘʚʥʠʚʘʷ ʤʝʞ ʩʦʙʦʡ ʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʜʥʦʪʠʧʥʳʤ ʩʠʩʪʝʤ, 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ, ʤʦʞʥʦ ʢʘʢ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʠʥʬʦʨʤʘʪʠʚʥʦʡ 

ʟʥʘʯʠʤʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʠʭ ʩʦʩʪʦʷʥʠʷ, ʪʘʢ ʠ ʚʳʷʚʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʞʠʤʳ ʨʘʟ-

ʚʠʪʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ 15-40-ʣʝʪʥʠʭ ʢʫʣʴʪʫʨʘʭ ʩʦʩʥʳ, ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʠʟ ʚʩʝʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʪʚʦʣʘ ʜʝʨʝʚʴʝʚ ʥʘʠʙʦʣʴʰʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ 

ʦʪʨʘʞʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʦʠʩʭʦʜʷʱʠʭ ʠʟʤʝʥʝʥʠʷʭ ʦʙʣʘʜʘʝʪ ʩʣʦʡ ʨʘʥʥʝʡ 

ʜʨʝʚʝʩʠʥʳ, ʧʦʩʢʦʣʴʢʫ ʝʛʦ ʚʝʣʠʯʠʥʘ ʥʘʠʙʦʣʝʝ ʠʟʤʝʥʯʠʚʘ ʢʘʢ ʚʦ ʚʨʝʤʝʥʠ, ʪʘʢ ʠ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ (ʪʘʙʣ. 2.4). ʂʦʵʬʬʠʮʠʝʥʪ ʚʨʝʤʝʥʥʦʡ ʚʥʫʪʨʠʮʝʥʦʪʠʯʝʩʢʦʡ ʚʘʨʠʘ-

ʮʠʠ ʨʷʜʦʚ ʟʥʘʯʝʥʠʡ ʵʪʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʵʣʝʤʝʥʪʘ ʩʪʚʦʣʘ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 27,3 ʜʦ 

64,8%, ʩʦʩʪʘʚʣʷʷ ʚ ʩʨʝʜʥʝʤ 41,1%. ʅʘʠʤʝʥʝʝ ʞʝ ʠʟʤʝʥʯʠʚʳʤ ʩʪʨʫʢʪʫʨʥʳʤ ʵʣʝ-

ʤʝʥʪʦʤ ʧʨʠʨʦʩʪʘ, ʥʝ ʧʦʣʥʦʩʪʴʶ ʦʪʨʘʞʘʶʱʠʤ ʧʨʦʠʩʭʦʜʷʱʠʝ ʠʟʤʝʥʝʥʠʷ, ʷʚʣʷ-

ʝʪʩʷ ʩʣʦʡ ʧʦʟʜʥʝʡ ʜʨʝʚʝʩʠʥʳ - ʢʦʵʬʬʠʮʠʝʥʪ ʚʨʝʤʝʥʥʦʡ ʚʘʨʠʘʮʠʠ ʨʷʜʦʚ ʝʛʦ 

ʟʥʘʯʝʥʠʡ ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʙʠʦʪʦʧʘʤ ʦʪ 23,7 ʜʦ 38,4%, ʩʦʩʪʘʚʣʷʷ ʚ ʩʨʝʜʥʝʤ 30,8%.  

ʊʘʙʣʠʮʘ  2.4 

ʄʝʞʙʠʦʪʦʧʠʯʝʩʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʚʝʣʠʯʠʥʳ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʨʝʤʝʥʥʦʡ ʚʘʨʠʘʮʠʠ ʨʷʜʦʚ 

ʛʦʜʠʯʥʳʭ  ʟʥʘʯʝʥʠʡ  ʨʘʟʥʳʭ  ʩʪʨʫʢʪʫʨʥʳʭ  ʵʣʝʤʝʥʪʦʚ  ʩʪʚʦʣʘ  ʫ  ʛʦʩʧʦʜʩʪʚʫʶʱʠʭ  

ʜʝʨʝʚʴʝʚ  ʚ  ʢʫʣʴʪʫʨʘʭ  ʩʦʩʥʳ  ʈʝʩʧʫʙʣʠʢʠ  ʄʘʨʠʡ ʕʣ 

ʉʪʨʫʢʪʫʨʥʳʡ ɿʥʘʯʝʥʠʝ ʩʪʘʪʠʩʪʠʢ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʨʝʤʝʥʥʦʡ ʚʘʨʠʘʮʠʠ* 

ʵʣʝʤʝʥʪ ʩʪʚʦʣʘ Mx  Sx Max Min Cx 

ɺʝʨʭʫʰʝʯʥʳʡ ʧʦʙʝʛ 34,9 9,72 51,2 15,6 27,9 

ɻʦʜʠʯʥʳʡ ʩʣʦʡ ʜʨʝʚʝʩʠʥʳ 33,9 7,62 53,9 24,5 22,5 

ʉʣʦʡ ʨʘʥʥʝʡ ʜʨʝʚʝʩʠʥʳ 41,1 10,24 64,8 27,3 24,9 

ʉʣʦʡ ʧʦʟʜʥʝʡ ʜʨʝʚʝʩʠʥʳ 30,8 4,19 38,4 23,7 13,6 

* ɿʜʝʩʴ ʠ ʜʘʣʝʝ: Mx - ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ,  Sx -ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ, max, min - 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʠ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʷ ʚ ʚʳʙʦʨʢʝ, Cx - ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʤʝʥʯʠʚʦʩʪʠ. 

 

ʀʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʨʝʤʝʥʥʦʡ ʚʘʨʠʘʮʠʠ ʫ ʨʷʜʦʚ ʨʘʟʥʳʭ 

ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʪʚʦʣʘ ʜʝʨʝʚʴʝʚ ʤʝʞʜʫ ʙʠʦʪʦʧʘʤʠ ʧʨʦʠʩʭʦʜʠʪ, ʢʘʢ ʙʳ-

ʣʦ ʫʩʪʘʥʦʚʣʝʥʦ (ʪʘʙʣ.2.5), ʜʦʚʦʣʴʥʦ ʘʩʠʥʭʨʦʥʥʦ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʦʩʦʙʝʥʥʦʩʪʤ̫ʠ 

ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ 56% ʦʙʱʝʡ ʜʠʩʧʝʨʩʠʠ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 
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(ʪʘʙʣ. 2.6). ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʩʠʥʭʨʦʥʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʠʟ ʚʩʝʭ ʙʠʦʪʦʧʦʚ 

ʥʝʚʦʟʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʢʘʢʦʡ-ʣʠʙʦ ʦʜʠʥ, ʜʦʩʪʦʚʝʨʥʦ ʦʪʣʠʯʘʶʱʠʡʩʷ ʦʪ ʦʩʪʘʣʴ-

ʥʳʭ ʧʦ ʩʨʝʜʥʝʤʫ ʟʥʘʯʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʨʝʤʝʥʥʦʡ ʚʘʨʠʘʮʠʠ ʚʩʝʭ ʩʪʨʫʢʪʫʨ-

ʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ. 

ʊʘʙʣʠʮʘ  2.5 

ʇʦʢʘʟʘʪʝʣʠ ʪʝʩʥʦʪʳ ʚʟʘʠʤʥʦʡ ʩʚʷʟʠ ʚʝʣʠʯʠʥʳ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʨʝʤʝʥʥʦʡ ʚʘʨʠʘʮʠʠ  

ʨ̫ʜʦʚ ʟʥʘʯʝʥʠʡ ʨʘʟʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʪʚʦʣʘ ʜʝʨʝʚʴʝʚ ʚ ʢʫʣʴʪʫʨʘʭ ʩʦʩʥʳ 

ʉʪʨʫʢʪʫʨʥʳʡ 

ʵʣʝʤʝʥʪ ʩʪʚʦʣʘ 

ɿʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʨʷʜʘʤʠ  

ʟʥʘʯʝʥʠʡ ʨʘʟʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʪʚʦʣʘ 

ɻʦʜʠʯʥʳʡ ʩʣʦʡ 

ʜʨʝʚʝʩʠʥʳ 

ʉʣʦʡ ʨʘʥʥʝʡ ʜʨʝ-

ʚʝʩʠʥʳ 

ʉʣʦʡ ʧʦʟʜʥʝʡ ʜʨʝ-

ʚʝʩʠʥʳ 

ɺʝʨʭʫʰʝʯʥʳʡ ʧʦʙʝʛ 0,07 -0,16 0,36 

ɻʦʜʠʯʥʳʡ ʩʣʦʡ ʜʨʝʚʝʩʠʥʳ 1,00 0,94 -0,45 

ʉʣʦʡ ʨʘʥʥʝʡ ʜʨʝʚʝʩʠʥʳ  1,00 -0,58 

 

ʊʘʙʣʠʮʘ  2.6 
ʈʘʟʣʦʞʝʥʠʝ ʤʝʞʙʠʦʪʦʧʠʯʝʩʢʦʡ ʜʠʩʧʝʨʩʠʠ ʚʝʣʠʯʠʥʳ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʨʝʤʝʥʥʦʡ 

ʚʘʨʠʘʮʠʠ  ʨʷʜʦʚ  ʟʥʘʯʝʥʠʡ  ʨʘʟʥʳʭ  ʩʪʨʫʢʪʫʨʥʳʭ  ʵʣʝʤʝʥʪʦʚ  ʩʪʚʦʣʘ  ʜʝʨʝʚʴʝʚ 

ʚ ʢʫʣʴʪʫʨʘʭ ʩʦʩʥʳ ʄʘʨʠʡ ʕʣ ʥʘ ʬʘʢʪʦʨʠʘʣʴʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ 

ɼʠʩʧʝʨʩʠʷ 
ʉʫʤʤʘ 

ʢʚʘʜʨʘʪʦʚ 

ʉʠʣʘ 

ʚʣʠʷʥʠʷ, % 

ʏʠʩʣʦ 

ʩʪʝʧʝʥʝʡ 

ʩʚʦʙʦʜʳ 

ʉʨʝʜʥʠʡ 

ʢʚʘʜʨʘʪ 

ʂʨʠʪʝʨʠʡ ʌʠʰʝʨʘ 

 Fʬʘʢʪ. F0,05 

ʆʙʱʘʷ 5356 100 67 79,9   

ʄʝʞʙʠʦʪʦʧʠʯʝʩʢʘʷ 1398 26,1 16 87,4 1,40 1,93 

ʄʝʞʵʣʝʤʝʥʪʥʘʷ 958 17,9 3 319,2 5,11 2,80 

ʆʩʪʘʪʦʯʥʘʷ 3000 56,0 48 62,5   

 

ɺʘʞʥʝʡʰʠʤʠ ʚʥʫʪʨʠʮʝʥʦʪʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʚʝʣʠʯʠʥʫ 

ʠ ʠʟʤʝʥʯʠʚʦʩʪʴ ʚʝʣʠʯʠʥ ʪʝʢʫʱʝʛʦ ʛʦʜʠʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʜʝʨʝʚʴʝʚ ʧʦ ʚʳʩʦʪʝ ʠ 

ʪʦʣʱʠʥʝ, ʷʚʣʷʶʪʩʷ ʧʦʯʚʝʥʥʦ-ʵʜʘʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠ ʛʫʩʪʦʪʘ ʜʨʝʚʦʩʪʦʝʚ. ʋʩʪʘ-

ʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʚʨʝʤʝʥʥʦʤ ʦʪʨʝʟʢʝ ʠʟʤʝʥʯʠʚʦʩʪʴ ʚʝʣʠʯʠʥʳ 

ʧʨʠʨʦʩʪʘ ʚʩʝʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʪʚʦʣʘ ʚʳʰʝ ʚ ʙʦʣʝʝ ʙʦʛʘʪʳʭ ʫʩʣʦʚʠʷʭ 

ʧʨʦʠʟʨʘʩʪʘʥʠʷ, ʛʜʝ ʠʥʪʝʥʩʠʚʥʝʝ ʨʦʩʪ ʜʝʨʝʚʴʝʚ (ʪʘʙʣ. 2.7). ɺʣʠʷʥʠʝ ʞʝ ʠʩʭʦʜʥʦʡ 

ʛʫʩʪʦʪʳ ʜʨʝʚʦʩʪʦʝʚ ʥʘ ʚʝʣʠʯʠʥʫ ʨʘʟʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʪʚʦʣʘ ʠ ʝʝ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʦʪʨʘʞʘʝʪʩʷ ʥʝʦʜʠʥʘʢʦʚʦ. ʄʝʥʴʰʝ ʚʩʝʛʦ ʧʦʜ ʚʣʠʷʥʠʝʤ ʛʫʩʪʦʪʳ 

ʠʟʤʝʥʷʝʪʩʷ ʚʝʣʠʯʠʥʘ ʚʝʨʭʫʰʝʯʥʦʛʦ ʧʦʙʝʛʘ - ʥʘ ʜʦʣʶ ʵʪʦʛʦ ʬʘʢʪʦʨʘ ʧʨʠʭʦʜʠʪʩʷ 

ʚʩʝʛʦ 1,3% ʦʙʱʝʡ ʜʠʩʧʝʨʩʠʠ ʵʪʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʵʣʝʤʝʥʪʘ (ʪʘʙʣ. 2.8). ʆʩʥʦʚʥʦʝ 

ʚʣʠʷʥʠʝ (91,7%) ʥʘ ʠʟʤʝʥʯʠʚʦʩʪʴ ʚʝʣʠʯʠʥʳ ʚʝʨʭʫʰʝʯʥʦʛʦ ʧʦʙʝʛʘ ʦʢʘʟʳʚʘʶʪ 

ʚʦʟʨʘʩʪ ʜʨʝʚʦʩʪʦʷ ʠ ʪʝʢʫʱʠʝ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ. ʀʥʬʦʨʤʘʮʠʷ ʦ ʜʝʡʩʪʚʠʠ ʵʪʠʭ 

ʬʘʢʪʦʨʦʚ ʤʝʥʴʰʝ ʚʩʝʛʦ ʠʩʢʘʞʝʥʘ ʰʫʤʘʤʠ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʥʝʙʦʣʴʰʘʷ 

ʚʝʣʠʯʠʥʘ ʦʩʪʘʪʦʯʥʦʡ ʜʠʩʧʝʨʩʠʠ. ʉʠʣʘ ʚʣʠʷʥʠʷ ʛʫʩʪʦʪʳ ʜʨʝʚʦʩʪʦʷ ʥʘ ʠʟʤʝʥʯʠ-

ʚʦʩʪʴ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʛʦʜʠʯʥʦʛʦ ʢʦʣʴʮʘ ʚʦ ʤʥʦʛʦ ʨʘʟ ʚʳʰʝ ʠ ʩʦʩʪʘʚʣʷʝʪ 
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30,2-30,9%. ʈʷʜʳ ʠʭ ʟʥʘʯʝʥʠʡ, ʦʜʥʘʢʦ, ʩʦʜʝʨʞʘʪ ʦʯʝʥʴ ʤʥʦʛʦ ʰʫʤʦʚ, ʟʘʪʨʫʜ-

ʥʷʶʱʠʭ ʠʟʚʣʝʯʝʥʠʝ ʥʫʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 
ʊʘʙʣʠʮʘ  2.7 

ɺʣʠʷʥʠʝ ʛʫʩʪʦʪʳ ʠ ʫʩʣʦʚʠʡ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʥʘ ʦʙʱʫʶ ʚʨʝʤʝʥʥʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ 

ʚʝʣʠʯʠʥʳ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʪʚʦʣʘ ʫ ʛʦʩʧʦʜʩʪʚʫʶʱʠʭ ʜʝʨʝʚʴʝʚ  

ʚ 15-ʣʝʪʥʠʭ ʦʧʳʪʥʳʭ ʢʫʣʴʪʫʨʘʭ ʩʦʩʥʳ ʚ ʧʝʨʠʦʜ ʩ 1980 ʧʦ 1994 ʛʛ. 

ʀʩʭʦʜʥʘʷ ɿʥʘʯʝʥʠʝ ʩʪʘʪʠʩʪʠʢ ʫ ʨʘʟʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʪʚʦʣʘ* 

ʛʫʩʪʦʪʘ, ɺʝʨʭʫʰʝʯʥʳʡ ʧʦʙʝʛ ʉʣʦʡ ʨʘʥʥʝʡ ʜʨʝʚʝʩʠʥʳ ʉʣʦʡ ʧʦʟʜʥʝʡ ʜʨʝʚʝʩʠʥʳ 

ʪʳʩ. ʵʢʟ./ ʛʘ Mx Sx Cx Mx Sx Cx Mx Sx Cx 

ʊʠʧ  ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ  ʫʩʣʦʚʠʡ  ɸ1, ʢʚ. 20  ʉʠʣʠʢʘʪʥʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ 

0,5 34,6 13,8 39,8 2,89 0,85 29,4 1,19 0,38 31,8 

1,0 36,3 13,9 38,3 2,61 0,74 28,5 0,89 0,27 30,0 

2,9 39,3 16,0 40,7 2,06 0,78 38,1 0,73 0,22 29,7 

4,9 36,3 14,5 40,1 1,85 0,72 38,8 0,57 0,17 30,0 

11,0 34,2   9,0 26,2 1,37 0,63 45,9 0,53 0,14 25,9 

ʊʠʧ  ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ  ʫʩʣʦʚʠʡ  ʉ2, ʢʚ. 7  ɻʦʨʦʜʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ 

3,7 51,0 26,2 51,2 3,09 1,52 49,0 1,60 0,60 37,3 

16,0 51,8 22,5 43,4 2,27 1,10 48,4 1,18 0,38 32,3 

50,0 53,0 18,9 35,7 2,19 0,78 35,5 0,85 0,26 30,9 

* ʚʝʨʭʫʰʝʯʥʳʡ ʧʦʙʝʛ ʚ ʩʤ, ʩʣʦʠ  ʛʦʜʠʯʥʦʛʦ ʢʦʣʴʮʘ ʚ ʤʤ. 

 

ʉʚʷʟʴ ʚʝʣʠʯʠʥʳ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʨʝʤʝʥʥʦʡ ʚʘʨʠʘʮʠʠ ʨʷʜʦʚ ʟʥʘʯʝʥʠʡ ʚʩʝʭ 

ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʪʚʦʣʘ, ʢʨʦʤʝ ʩʣʦʷ ʧʦʟʜʥʝʡ ʜʨʝʚʝʩʠʥʳ, ʩ ʛʫʩʪʦʪʦʡ ʜʨʝ-

ʚʦʩʪʦʷ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʮʝʣʦʤ ʢʨʠʚʦʡ ʦʧʪʠʤʫʤʘ. ɼʣʷ ʨʷʜʦʚ ʟʥʘʯʝʥʠʡ ʚʝʨʭʫʰʝʯ-

ʥʦʛʦ ʧʦʙʝʛʘ ʪʦʯʢʘ ʧʝʨʝʛʠʙʘ ʢʨʠʚʦʡ (ʚʝʨʭʥʝʛʦ ʵʢʩʪʨʝʤʫʤʘ), ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʝʣʠʯʠʥʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʨʝʤʝʥʥʦʡ ʚʘʨʠʘʮʠʠ, ʦʪʤʝʯʘʝʪʩʷ ʚʦ 

ʚʩʝʭ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʠʩʭʦʜʥʦʡ ʛʫʩʪʦʪʝ ʢʫʣʴʪʫʨ ʧʦʨʷʜʢʘ 3-5 

ʪʳʩ. ʵʢʟ./ ʛʘ. ʇʨʠ ʵʪʦʡ ʛʫʩʪʦʪʝ, ʚʝʨʦʷʪʥʦ, ʚ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʨʦʷʚʣʷʝʪʩʷ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʵʬʬʝʢʪʘ ʛʨʫʧʧʳ, ʠʣʠ ʵʬʬʝʢʪʘ ʆʣʣʠ (ʆʜʫʤ, 1975; ʊʠ-

ʪʦʚ, 1978; ʈʝʡʤʝʨʩ, 1994), ʠ ʧʦʣʥʦʩʪʴʶ ʨʝʘʣʠʟʫʶʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦ-

ʩʪʠ ʨʦʩʪʘ ʜʝʨʝʚʴʝʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʚʨʝʤʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʛʦʜʠʯʥʦʛʦ 

ʧʨʠʨʦʩʪʘ. ʉʥʠʞʝʥʠʝ ʛʫʩʪʦʪʳ ʜʨʝʚʦʩʪʦʝʚ ʥʠʞʝ ʵʪʦʛʦ ʦʧʪʠʤʫʤʘ ʧʨʠʚʦʜʠʪ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʵʬʬʝʢʪʘ ʛʨʫʧʧʳ, ʘ ʝʝ ʫʚʝʣʠʯʝʥʠʝ, 

ʥʘʦʙʦʨʦʪ, ʚʳʟʳʚʘʝʪ ʨʘʥʥʶʶ ʟʘʜʝʨʞʢʫ ʨʦʩʪʘ ʠ ʧʦʩʣʝʜʫʶʱʫʶ ʝʛʦ ʩʪʘʛʥʘʮʠʶ. 

ɼʣʷ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʟʥʘʯʝʥʠʡ ʩʣʦʷ ʧʦʟʜʥʝʡ ʜʨʝʚʝʩʠʥʳ ʪʦʯʢʘ ʧʝʨʝʛʠʙʘ ʢʨʠʚʦʡ 

ʚ ʪʠʧʝ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ ʉ2 ʦʪʤʝʯʘʝʪʩʷ ʧʨʠ ʵʪʦʡ ʞʝ ʛʫʩʪʦʪʝ ʜʨʝʚʦʩʪʦʷ, 

ʘ ʚ ʊʃʋ ɸ1 ï ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ (ʧʦʨʷʜʢʘ 20-25 ʪʳʩ. ʵʢʟ./ ʛʘ), ʯʪʦ ʩʚʷʟʘʥʦ, 

ʢʘʢ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʩ ʤʝʥʴʰʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʨʦʩʪʘ ʜʝʨʝʚʴʝʚ ʟʜʝʩʴ ʠ 

ʙʦʣʝʝ ʧʦʟʜʥʠʤʠ ʩʨʦʢʘʤʠ ʥʘʩʪʫʧʣʝʥʠʷ ʝʛʦ ʩʪʘʛʥʘʮʠʠ. ʅʘ ʚʨʝʤʝʥʥʫʶ ʠʟʤʝʥʯʠ-

ʚʦʩʪʴ ʰʠʨʠʥʳ ʩʣʦʷ ʧʦʟʜʥʝʡ ʜʨʝʚʝʩʠʥʳ ʥʠ ʛʫʩʪʦʪʘ ʜʨʝʚʦʩʪʦʷ, ʥʠ ʫʩʣʦʚʠʷ ʠʭ 

ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʚʣʠʷʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʢʘʟʳʚʘʶʪ. ʆʥʘ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʥʦ-

ʩʪʴʶ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʝʡʩʪʚʠʝʤ ʬʘʢʪʦʨʦʚ, ʚʥʝʰʥʠʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʵʢʦʩʠʩʪʝʤʝ. 
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ʊʘʙʣʠʮʘ  2.8 

ɸʥʘʣʠʟ ʬʘʢʪʦʨʦʚ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚʝʣʠʯʠʥʳ ʟʥʘʯʝʥʠʡ ʛʦʜʠʯʥʦʡ ʚʝʣʠʯʠʥʳ ʩʪʨʫʢʪʫʨʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʩʪʚʦʣʘ ʜʝʨʝʚʝɹʚ ʚ ʢʫʣʴʪʫʨʘʭ ʩʦʩʥʳ ʨʘʟʥʦʡ ʠʩʭʦʜʥʦʡ ʛʫʩʪʦʪʳ 

(ʊʃʋ ɸ1, ʢʚ. 20 ʉʠʣʠʢʘʪʥʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ) 

ɼʠʩʧʝʨʩʠʷ* 
ʉʫʤʤʘ 

ʢʚʘʜʨʘʪʦʚ 

ʉʠʣʘ  

ʚʣʠ̫ʥʠʷ, 

ʏʠʩʣʦ 

ʩʪʝʧʝʥʝʡ 
ʉʨʝʜʥʠʡ 

ʢʚʘʜʨʘʪ 

ʂʨʠʪʝʨʠʡ ʌʠʰʝʨʘ 

 % ʩʚʦʙʦʜʳ Fʬʘʢʪ. F0,05 

ɺʝʨʭʫʰʝʯʥʳʡ ʧʦʙʝʛ 

ʆʙʱʘʷ 15285 100 74    

ʄʝʞʚʘʨʠʘʥʪʥʘʷ 197   1,3   4 49,4  2,58 2,54 

ɺʨʝʤʝʥʥʘʷ 14016 91,7 14 1001,1 52,32 1,93 

ʆʩʪʘʪʦʯʥʘʷ 1072   7,0 56 19,1   

ɻʦʜʠʯʥʳʡ ʩʣʦʡ ʜʨʝʚʝʩʠʥʳ 

ʆʙʱʘʷ 46504 100 89    

ʄʝʞʚʘʨʠʘʥʪʥʘʷ 14070 30,3  4 3517,5 21,78 2,50 

ɺʨʝʤʝʥʥʘʷ 21454 46,1 17 1262,0  7,82 1,90 

ʆʩʪʘʪʦʯʥʘʷ 10980 23,6 68 161,5   

ʉʣʦʡ  ʨʘʥʥʝʡ  ʜʨʝʚʝʩʠʥʳ 

ʆʙʱʘʷ 29494 100 89    

ʄʝʞʚʘʨʠʘʥʪʥʘʷ 9122 30,9  4 2280,5 15,61 2,50 

ɺʨʝʤʝʥʥʘʷ 10435 35,4 17 613,8  4,20 1,90 

ʆʩʪʘʪʦʯʥʘʷ  9937 33,7 68 146,1   

ʉʣʦʡ  ʧʦʟʜʥʝʡ  ʜʨʝʚʝʩʠʥʳ       

ʆʙʱʘʷ 625,5 100 89    

ʄʝʞʚʘʨʠʘʥʪʥʘʷ 189,0 30,2  4 47,3 24,78 2,50 

ɺʨʝʤʝʥʥʘʷ 30,6,7 49,0 17 18,0   9,45 1,90 

ʆʩʪʘʪʦʯʥʘʷ  129,8 20,8 68 1,91   

* ʤʝʞʚʘʨʠʘʥʪʥʘʷ ʜʠʩʧʝʨʩʠʷ - ʛʫʩʪʦʪʘ ʜʨʝʚʦʩʪʦʷ, ʚʨʝʤʝʥʥʘʷ - ʚʦʟʨʘʩʪʥʦʡ ʪʨʝʥʜ, ʧʦʛʦʜʥʳʝ 

ʫʩʣʦʚʠʷ; ʦʩʪʘʪʦʯʥʘʷ - ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʵʢʦʩʠʩʪʝʤ, ʥʝ 

ʩʚʷʟʘʥʥʳʝ ʧʨʷʤʦ ʩ ʛʫʩʪʦʪʦʡ ʜʨʝʚʦʩʪʦʷ ʠ ʚʨʝʤʝʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ. 

 

ɹʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʜʝʪʝʢʪʦʨʥʳʝ ʩʚʦʡʩʪʚʘ ʜʝʨʝʚʴʝʚ, ʚʳʨʘʞʘʶʱʠʝʩʷ ʚ ʩʧʦ-

ʩʦʙʥʦʩʪʠ ʢ ʦʪʨʘʞʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʦʠʩʭʦʜʷʱʠʭ ʠʟʤʝʥʝʥʠʷʭ, ʦʢʘʟʳʚʘʝʪ ʠʭ 

ʨʘʥʛʦʚʦʝ ʧʦʣʦʞʝʥʠʝ ʚ ʜʝʥʜʨʦʮʝʥʦʟʝ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʣʠʜʠʨʫʶʱʠʝ ʜʝʨʝʚʴʷ 

ʦʪʣʠʯʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚʳʩʦʢʠʤ ʧʨʠʨʦʩʪʦʤ, ʥʦ ʠ ʤʝʥʴʰʠʤ ʝʛʦ ʚʘʨʴʠʨʦʚʘʥʠʝʤ ʥʘ 

ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʚʨʝʤʝʥʥʦʤ ʦʪʨʝʟʢʝ (ʪʘʙʣ. 2.9, 2.10). ʂ ʪʘʢʦʤʫ ʞʝ ʚʳʚʦʜʫ ʧʨʠ-

ʰʝʣ ʌ.ɺ. ʂʠʰʝʥʢʦʚ (1979), ʧʨʦʚʦʜʠʚʰʠʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʩʦʩʥʦʚʳʭ ʢʫʣʴʪʫʨʘʭ 

ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʃʠʜʠʨʫʶʱʠʝ ʜʝʨʝʚʴʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʩʫʪ ʤʝʥʴʰʠʡ ʦʙʲʝʤ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʟʤʝʥʝʥʠʷʭ ʩʦʩʪʦʷʥʠʷ ʵʢʦʩʠʩʪʝʤ, ʯʝʤ ʫʛʥʝʪʝʥʥʳʝ, ʫ ʢʦʪʦʨʳʭ 

ʚʝʣʠʯʠʥʘ ʚʨʝʤʝʥʥʦʡ ʚʘʨʠʘʮʠʠ ʟʥʘʯʝʥʠʡ ʚʩʝʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʛʦʜʠʯʥʦʛʦ 

ʢʦʣʴʮʘ ʚ 1,3-2,5 ʨʘʟʘ ʚʳʰʝ. 
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ʊʘʙʣʠʮʘ  2.9 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠ ʚʨʝʤʝʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʚʝʣʠʯʠʥʳ ʩʪʨʫʢʪʫʨʥʳʭ  ʵʣʝʤʝʥʪʦʚ 

ʛʦʜʠʯʥʦʛʦ ʢʦʣʴʮʘ ʫ ʜʝʨʝʚʴʝʚ ʨʘʟʥʳʭ ʢʣʘʩʩʦʚ ʨʘʟʚʠʪʠʷ ʚ ʢʫʣʴʪʫʨʘʭ ʩʦʩʥʳ  

ʂʣʘʩʩ ɿʥʘʯʝʥʠʝ  ʧʦʢʘʟʘʪʝʣʝʡ  ʫ  ʨʘʟʥʳʭ  ʩʪʨʫʢʪʫʨʥʳʭ  ʵʣʝʤʝʥʪʦʚ  ʛʦʜʠʯʥʦʛʦ  ʢʦʣʴʮʘ 

ʨʘʟʚʠʪʠʷ ɻʦʜʠʯʥʳʡ ʩʣʦʡ  ʚ ʮʝʣʦʤ ʉʣʦʡ ʨʘʥʥʝʡ ʜʨʝʚʝʩʠʥʳ ʉʣʦʡ ʧʦʟʜʥʝʡ ʜʨʝʚʝʩʠʥʳ 

ʜʝʨʝʚʘ Mx , ʤʤ ʉx, % Mx , ʤʤ ʉx, % Mx , ʤʤ ʉx, % 

ʊʃʋ  ɸ2,  ʚʦʟʨʘʩʪ 18 ʣʝʪ, ʛʫʩʪʦʪʘ 10,6 ʪʳʩ. ʵʢʟ./ʛʘ 

I-II  2,06 53,9 1,61 64,8 0,45 25,6 

III  1,70 63,2 1,34 72,5 0,36 43,1 

IV  1,31 77,0 1,03 84,4 0,28 55,2 

V 0,67 68,5 0,54 77,2 0,13 47,1 

ʊʃʋ  ɸ2,  ʚʦʟʨʘʩʪ 25 ʣʝʪ, ʛʫʩʪʦʪʘ 20,4 ʪʳʩ. ʵʢʟ./ʛʘ 

I-II  2,02 34,5 1,46 41,1 0,56 31,6 

III  1,39 59,0 1,05 66,5 0,34 42,4 

IV  1,27 74,3 0,99 81,5 0,28 57,9 

ʊʃʋ  B2,  ʚʦʟʨʘʩʪ 40 ʣʝʪ, ʛʫʩʪʦʪʘ 7,9 ʪʳʩ. ʵʢʟ./ʛʘ 

I-II  2,94 31,4 2,10 43,2 0,84 26,0 

III  2,32 57,3 1,74 73,3 0,58 25,0 

IV  1,90 77,8 1,50 89,8 0,40 42,0 

 

 

ʊʘʙʣʠʮʘ  2.10 

ɸʥʘʣʠʟ ʬʘʢʪʦʨʦʚ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚʝʣʠʯʠʥʳ ʟʥʘʯʝʥʠʡ ʛʦʜʠʯʥʦʡ ʚʝʣʠʯʠʥʳ  

ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʛʦʜʠʯʥʦʛʦ ʢʦʣʴʮʘ ʜʝʨʝʚʴʝʚ ʨʘʟʥʳʭ ʢʣʘʩʩʦʚ  

ʨʘʟʚʠʪʠʷ  ʚ  40-ʣʝʪʥʠʭ  ʢʫʣʴʪʫʨʘʭ  ʩʦʩʥʳ  

ɼʠʩʧʝʨʩʠʷ 
ʉʫʤʤʘ 

ʢʚʘʜʨʘʪʦʚ 

ʉʠʣʘ  

ʚʣʠ̫ʥʠʷ,  

ʏʠʩʣʦ 

ʩʪʝʧʝʥʝʡ ʉʨʝʜʥʠʡ 

ʢʚʘʜʨʘʪ 

ʂʨʠʪʝʨʠʡ ʌʠʰʝʨʘ  

 % ʩʚʦʙʦʜʳ Fʬʘʢʪ. F0,05 

ɻʦʜʠʯʥʳʡ ʩʣʦʡ ʜʨʝʚʝʩʠʥʳ 

ʆʙʱʘʷ 17356  100 98    

ʄʝʞʢʣʘʩʩʦʚʘʷ 1832 10,6   2 916,2 41,44 3,16 

ɺʨʝʤʝʥʥʘʷ 14109 81,3 32 440,9 19,94 1,63 

ʆʩʪʘʪʦʯʥʘʷ  1415   8,1 64 22,1   

ʉʣʦʡ  ʨʘʥʥʝʡ  ʜʨʝʚʝʩʠʥʳ 

ʆʙʱʘʷ 14363 100 98    

ʄʝʞʢʣʘʩʩʦʚʘʷ 642  4,5  2 321,1 18,67 3,16 

ɺʨʝʤʝʥʥʘʷ 12620 87,9 32 394,4  22,93 1,63 

ʆʩʪʘʪʦʯʥʘʷ  1101  7,6 64 17,2   

ʉʣʦʡ  ʧʦʟʜʥʝʡ  ʜʨʝʚʝʩʠʥʳ 

ʆʙʱʘʷ 3923 100 98    

ʄʝʞʢʣʘʩʩʦʚʘʷ 403 10,3  2 201,7 33,45 3,16 

ɺʨʝʤʝʥʥʘʷ 3134 79,9 32 97,9  16,24 1,63 

ʆʩʪʘʪʦʯʥʘʷ  386  9,8 64 6,0   
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ʆ ʜʝʪʝʢʪʦʨʥʳʭ ʩʚʦʡʩʪʚʘʭ ʵʣʝʤʝʥʪʦʚ ʤʦʞʥʦ ʩʫʜʠʪʴ ʧʦ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦ-

ʩʪʠ ʚʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠʭ ʚʝʣʠʯʠʥʳ, ʢʦʪʦʨʳʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʧʠʩʳʚʘʝʪ ʢʦ-

ʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ ʬʫʥʢʮʠʠ ʚʦʟʨʘʩʪʥʦʛʦ ʪʨʝʥʜʘ, ʪ.ʝ. ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ 

ʪʝʥʜʝʥʮʠʠ ʚ ʭʦʜʝ ʨʦʩʪʘ ʜʝʨʝʚʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝ-

ʤʝʥʪʳ ʩʪʚʦʣʘ ʥʝʩʫʪ ʨʘʟʥʳʡ ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʵʪʦʤ ʧʨʦʮʝʩʩʝ. ɼʠʩʧʝʨʩʠʦʥ-

ʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠ-

ʝʥʪʘ ʜʝʪʝʨʤʠʥʘʮʠʠ ʥʘ 95%-ʥʦʤ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ ʢʘʢ ʤʝʞʜʫ ʩʪʨʫʢʪʫʨʥʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ʩʪʚʦʣʘ ʜʝʨʝʚʴʝʚ, ʪʘʢ ʠ ʤʝʞʜʫ ʙʠʦʪʦʧʘʤʠ (ʪʘʙʣ. 2.11). ʉʣʘʙʝʝ ʚʩʝʛʦ 

ʚʦʟʨʘʩʪʥʦʡ ʪʨʝʥʜ ʚʳʨʘʞʝʥ ʚ ʜʠʥʘʤʠʯʝʩʢʠʭ ʨʷʜʘʭ ʟʥʘʯʝʥʠʡ ʰʠʨʠʥʳ ʩʣʦʷ ʧʦʟʜ-

ʥʝʡ ʜʨʝʚʝʩʠʥʳ (ʪʘʙʣ. 2.12), ʢʦʪʦʨʳʝ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʪʨʘʞʘʶʪ ʠʥʬʦʨʤʘʮʠʶ 

ʦʙ ʠʟʤʝʥʝʥʠʷʭ ʩʦʩʪʦʷʥʠʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠ ʙʠʦʮʝʥʦʟʘ. ɼʠʥʘʤʠʯʝʩʢʠʝ ʞʝ ʨʷʜʳ 

ʚʝʣʠʯʠʥ ʜʨʫʛʠʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʪʨʘʞʘʶʪ ʚ ʦʩʥʦʚʥʦʤ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʚʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʩʦʩʪʦʷʥʠʷ ʜʝʨʝʚʴʝʚ.  
 

ʊʘʙʣʠʮʘ  2.11 

ɸʥʘʣʠʟ ʬʘʢʪʦʨʦʚ ʤʝʞʙʠʦʪʦʧʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚʝʣʠʯʠʥʳ ʢʦʵʬʬʠʮʠʝʥʪʘ  

ʜʝʪʝʨʤʠʥʘʮʠʠ ʚʦʟʨʘʩʪʥʦʛʦ ʪʨʝʥʜʘ ʨʷʜʦʚ ʪʝʢʫʱʝʡ ʛʦʜʠʯʥʦʡ ʚʝʣʠʯʠʥʳ  

ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʪʚʦʣʘ ʜʝʨʝʚʴʝʚ ʚ ʢʫʣʴʪʫʨʘʭ ʩʦʩʥʳ  

ɼʠʩʧʝʨʩʠʷ 
ʉʫʤʤʘ 

ʢʚʘʜʨʘʪʦʚ 

ʉʠʣʘ ʚʣʠ-

ʷʥʠʷ, 

% 

ʏʠʩʣʦ 

ʩʪʝʧʝʥʝʡ 

ʩʚʦʙʦʜʳ 

ʉʨʝʜʥʠʡ 

ʢʚʘʜʨʘʪ 

ʂʨʠʪʝʨʠʡ ʌʠʰʝʨʘ  

Fʬʘʢʪ. F0,05 

ʆʙʱʘʷ 4,105  100 67    

ʄʝʞʵʣʝʤʝʥʪʥʘʷ 1,138 27,7   3 0,379 13,57 2,80 

ʄʝʞʙʠʦʪʦʧʠʯʝʩʢʘʷ 1,624 39,6 16 0,102 3,63 1,93 

ʆʩʪʘʪʦʯʥʘʷ  1,342 32,7 48 0,028   

 

ʊʘʙʣʠʮʘ  2.12 

ʄʝʞʙʠʦʪʦʧʠʯʝʩʢʘʷ  ʠʟʤʝʥʯʠʚʦʩʪʴ  ʚʝʣʠʯʠʥʳ  ʢʦʵʬʬʠʮʠʝʥʪʘ  ʜʝʪʝʨʤʠʥʘʮʠʠ   

ʚʦʟʨʘʩʪʥʦʛʦ  ʪʨʝʥʜʘ  ʨʷʜʦʚ  ʛʦʜʠʯʥʳʭ  ʟʥʘʯʝʥʠʡ   ʨʘʟʥʳʭ   ʩʪʨʫʢʪʫʨʥʳʭ   

ʵʣʝʤʝʥʪʦʚ  ʩʪʚʦʣʘ ʫ  ʛʦʩʧʦʜʩʪʚʫʶʱʠʭ  ʜʝʨʝʚʴʝʚ ʚ ʢʫʣʴʪʫʨʘʭ  ʩʦʩʥʳ   

ʉʪʨʫʢʪʫʨʥʳʡ ɿʥʘʯʝʥʠʝ ʩʪʘʪʠʩʪʠʢ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʝʪʝʨʤʠʥʘʮʠʠ  

ʵʣʝʤʝʥʪ ʩʪʚʦʣʘ Mx Sx Max Min Cx 

ɺʝʨʭʫʰʝʯʥʳʡ ʧʦʙʝʛ 0,772 0,167 0,942 0,439 21,6 

ɻʦʜʠʯʥʳʡ ʩʣʦʡ ʜʨʝʚʝʩʠʥʳ 0,795 0,155 0,964 0,448 19,4 

ʉʣʦʡ ʨʘʥʥʝʡ ʜʨʝʚʝʩʠʥʳ 0,786 0,148 0,975 0,466 18,9 

ʉʣʦʡ ʧʦʟʜʥʝʡ ʜʨʝʚʝʩʠʥʳ 0,486 0,334 0,892 0,007 68,8 

 

ʋ ʚʩʝʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʪʚʦʣʘ ʚʦʟʨʘʩʪʥʦʡ ʪʨʝʥʜ ʩʣʘʙʝʝ ʚʩʝʛʦ ʚʳʨʘ-

ʞʝʥ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʨʦʩʪʘ - ʚ ʩʫʭʠʭ ʠʣʠ ʞʝ ʟʘʙʦʣʦʯʝʥʥʳʭ ʙʦʨʘʭ. ɺ 

ʧʦʩʣʝʜʥʝʤ ʠʟ ʥʠʭ ʚʦʟʨʘʩʪʥʦʡ ʪʨʝʥʜ ʯʘʱʝ ʚʩʝʛʦ ʦʪʩʫʪʩʪʚʫʝʪ - ʚʨʝʤʝʥʥʘʷ ʜʠʥʘ-

ʤʠʢʘ ʧʨʠʨʦʩʪʘ ʜʝʨʝʚʴʝʚ ʦʙʫʩʣʦʚʣʝʥʘ ʟʜʝʩʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʠʟʤʝʥʝʥʠʷʤʠ ʩʦʩʪʦ-

ʷʥʠʷ ʙʠʦʮʝʥʦʟʦʚ ʠ ʫʩʣʦʚʠʡ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ɺ ʨʝʜʢʦʩʪʦʡʥʳʭ ʜʨʝʚʦʩʪʦʷʭ, ʢʘʢ 
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ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʚʦʟʨʘʩʪʥʦʡ ʪʨʝʥʜ ʚʳʨʘʞʝʥ ʩʠʣʴʥʝʝ, ʯʝʤ ʚ ʟʘʛʫʱʝʥʥʳʭ 

(ʪʘʙʣ. 2.13), ʛʜʝ ʦʥ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʤʦʞʝʪ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʦʚʘʪʴ (ʨʠʩ. 2.11). 

ʆʪʤʝʯʝʥʦ, ʯʪʦ ʚʦʟʨʘʩʪʥʦʡ ʪʨʝʥʜ  ʙʦʣʝʝ ʚʳʨʘʞʝʥ ʫ ʫʛʥʝʪʝʥʥʳʭ ʜʝʨʝʚʴʝʚ, ʦʩʦ-

ʙʝʥʥʦ ʚ ʜʠʥʘʤʠʯʝʩʢʠʭ ʨʷʜʘʭ ʩʣʦʷ ʧʦʟʜʥʝʡ ʜʨʝʚʝʩʠʥʳ (ʪʘʙʣ. 2.14). 

 

ʊʘʙʣʠʮʘ  2.13 

ɺʣʠʷʥʠʝ  ʛʫʩʪʦʪʳ  ʠ  ʫʩʣʦʚʠʡ  ʧʨʦʠʟʨʘʩʪʘʥʠʷ  ʜʨʝʚʦʩʪʦʝʚ ʥʘ  ʚʝʣʠʯʠʥʫ  ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʜʝʪʝʨʤʠʥʘʮʠʠ ʚʦʟʨʘʩʪʥʦʛʦ ʪʨʝʥʜʘ ʨʷʜʦʚ ʟʥʘʯʝʥʠʡ ʨʘʟʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ  

ʩʪʚʦʣʘ ʫ ʛʦʩʧʦʜʩʪʚʫʶʱʠʭ ʜʝʨʝʚʴʝʚ ʚ 15-ʣʝʪʥʠʭ ʦʧʳʪʥʳʭ ʢʫʣʴʪʫʨʘʭ ʩʦʩʥʳ 

ʀʩʭʦʜʥʘʷ  

ʛʫʩʪʦʪʘ 

ʜʨʝʚʦʩʪʦʷ, 

ʪʳʩ. ʵʢʟ./ ʛʘ 

ɿʥʘʯʝʥʠʝ  ʢʦʵʬʬʠʮʠʝʥʪʘ  ʜʝʪʝʨʤʠʥʘʮʠʠ  ʚʦʟʨʘʩʪʥʦʛʦ  ʪʨʝʥʜʘ  
ʚ ʨʷʜʘʭ ʨʘʟʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʪʚʦʣʘ ʜʝʨʝʚʘ 

ɺʝʨʭʫʰʝʯʥʳʡ 
ʧʦʙʝʛ 

ɻʦʜʠʯʥʳʡ ʩʣʦʡ 
ʜʨʝʚʝʩʠʥʳ 

ʉʣʦʡ ʨʘʥʥʝʡ 
ʜʨʝʚʝʩʠʥʳ 

ʉʣʦʡ ʧʦʟʜʥʝʡ 
ʜʨʝʚʝʩʠʥʳ 

ʊʠʧ  ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ  ʫʩʣʦʚʠʡ  ɸ1, ʢʚ. 20  ʉʠʣʠʢʘʪʥʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ 

  0,5 0,898 0,804 0,800 0,660 

  1,0 0,888 0,916 0,850 0,717 

  2,9 0,830 0,878 0,829 0,619 

  4,9 0,836 0,868 0,786 0,618 

11,0 0,641 0,689 0,643 0,007 

ʊʠʧ  ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ  ʫʩʣʦʚʠʡ  ʉ2, ʢʚ. 7  ɻʦʨʦʜʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ 

  3,7 0,942 0,933 0,966 0,783 

15,6 0,923 0,932 0,951 0,631 

50,0 0,898 0,671 0,715 0,833 
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ʈʠʩ. 2.11.  ɼʠʥʘʤʠʢʘ ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʜʝʨʝʚʴʝʚ ʚ ʢʫʣʴʪʫʨʝ ʩʦʩʥʳ ʠʩʭʦʜʥʦʡ ʛʫʩʪʦʪʳ   

6,6 ʪʳʩ. ʵʢʟ./ ʛʘ  ʚ ʊʃʋ ɸ2  (1- ʜʝʨʝʚʴʷ I-II ʢʣʘʩʩʦʚ ʨʘʟʚʠʪʠʷ, 2 - ʜʝʨʝʚʴʷ III ʢʣʘʩʩʘ). 
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ʊʘʙʣʠʮʘ  2.14 

ɺʣʠʷʥʠʝ  ʨʘʥʛʦʚʦʛʦ  ʧʦʣʦʞʝʥʠʷ  ʜʝʨʝʚʘ  ʥʘ  ʩʪʝʧʝʥʴ  ʚʳʨʘʞʝʥʥʦʩʪʠ  ʚʦʟʨʘʩʪʥʦʛʦ  

ʪʨʝʥʜʘ  ʚ  ʨʷʜʘʭ  ʟʥʘʯʝʥʠʡ  ʨʘʟʥʳʭ  ʩʪʨʫʢʪʫʨʥʳʭ  ʵʣʝʤʝʥʪʦʚ  ʛʦʜʠʯʥʦʛʦ  ʢʦʣʴʮʘ 

ʉʪʨʫʢʪʫʨʥʳʡ ʵʣʝʤʝʥʪ  

ʛʦʜʠʯʥʦʛʦ ʢʦʣʴʮʘ 

ɿʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʝʪʝʨʤʠʥʘʮʠʠ ʚʦʟʨʘʩʪʥʦʛʦ ʪʨʝʥʜʘ  

ʫ ʜʝʨʝʚʴʝʚ ʨʘʟʥʳʭ ʢʣʘʩʩʦʚ ʨʘʟʚʠʪʠʷ ʧʦ ɻ. ʂʨʘʬʪʫ  

I-II  III  IV  

ʊʠʧ  ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ  ʫʩʣʦʚʠʡ  ɸ2, ʚʦʟʨʘʩʪ 23 ʛʦʜʘ, ʢʚ. 38  ʉʪʘʨʦʞʠʣʴʩʢʦʛʦ  ʣ-ʚʘ 

ɻʦʜʠʯʥʳʡ ʩʣʦʡ ʜʨʝʚʝʩʠʥʳ 0,531 0,866 0,943 

ʉʣʦʡ ʨʘʥʥʝʡ ʜʨʝʚʝʩʠʥʳ 0,653 0,870 0,958 

ʉʣʦʡ ʧʦʟʜʥʝʡ ʜʨʝʚʝʩʠʥʳ 0,208 0,613 0,713 

ʊʠʧ  ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ  ʫʩʣʦʚʠʡ  ɺ2, ʚʦʟʨʘʩʪ 40 ʣʝʪ, ʢʚ. 42  ʉʪʘʨʦʞʠʣʴʩʢʦʛʦ  ʣ-ʚʘ 

ɻʦʜʠʯʥʳʡ ʩʣʦʡ ʜʨʝʚʝʩʠʥʳ 0,867 0,898 0,895 

ʉʣʦʡ ʨʘʥʥʝʡ ʜʨʝʚʝʩʠʥʳ 0,888 0,894 0,899 

ʉʣʦʡ ʧʦʟʜʥʝʡ ʜʨʝʚʝʩʠʥʳ 0,012 0,117 0,736 

 

ʌʦʨʤʘ ʢʨʠʚʳʭ ʚʦʟʨʘʩʪʥʦʛʦ ʪʨʝʥʜʘ ʜʠʥʘʤʠʢʠ ʟʥʘʯʝʥʠʡ ʚʩʝʭ ʩʪʨʫʢʪʫʨʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʩʪʚʦʣʘ ʜʝʨʝʚʴʝʚ ʜʦʚʦʣʴʥʦ ʨʘʟʥʦʦʙʨʘʟʥʘ, ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʠʟʤʝʥʯʠ-

ʚʦʩʪʠ ʟʥʘʯʝʥʠʡ ʢʦʥʩʪʘʥʪ ʠ ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʝʢ ʦʧʠʩʳʚʘʶʱʠʭ ʠʭ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʠʭ ʤʦʜʝʣʝʡ. ʂʨʠʚʳʝ ʚʦʟʨʘʩʪʥʦʛʦ ʪʨʝʥʜʘ ʨʷʜʦʚ ʚʝʣʠʯʠʥʳ ʚʝʨʭʫʰʝʯʥʦʛʦ ʧʦʙʝ-

ʛʘ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʠʤʝʶʪ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʫʶ ʢʫʧʦʣʦʦʙʨʘʟʥʫʶ ʬʦʨʤʫ (ʨʠʩ. 2.12)  

ʩ ʪʦʯʢʦʡ ʧʝʨʝʛʠʙʘ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 10 ʜʦ 26 ʣʝʪ, ʩʦʦʪʚʝʪʩʪʚʫʁʱʝʡ ʤʘʢʩʠʤʘʣʴʥʦʤʫ 

ʟʥʘʯʝʥʠʶ ʪʝʢʫʱʝʛʦ ʛʦʜʠʯʥʦʛʦ ʧʨʠʨʦʩʪʘ. ʋ ʢʨʠʚʳʭ ʚʦʟʨʘʩʪʥʦʛʦ ʪʨʝʥʜʘ ʜʠʥʘʤʠ-

ʢʠ ʰʠʨʠʥʳ ʛʦʜʠʯʥʦʛʦ ʢʦʣʴʮʘ (ʨʠʩ. 2.13) ʪʦʯʢʘ ʧʝʨʝʛʠʙʘ ʤʦʞʝʪ ʦʪʤʝʯʘʪʴʩʷ ʫ ʜʝ-

ʨʝʚɹʝʚ ʚ ʚʦʟʨʘʩʪʝ 53 ʛʦʜʘ, ʥʦ ʯʘʱʝ ʚʩʝʛʦ ʦʥʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʚʦʟʨʘʩʪ ʥʝ ʙʦʣʝʝ 6-10 

ʣʝʪ. ʅʘ ʚʳʩʦʪʝ 1,3 ʤ ʦʪ ʢʦʨʥʝʚʦʡ ʰʝʡʢʠ ʜʝʨʝʚʘ ʵʪʠ ʢʨʠʚʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʦʦʙ-

ʱʝ ʥʝ ʠʤʝʶʪ ʪʦʯʢʠ ʧʝʨʝʛʠʙʘ, ʦʜʥʘʢʦ ʩʪʝʧʝʥʴ ʠʭ ʢʨʫʪʠʟʥʳ ʠ ʫʨʦʚʝʥʴ ʩʪʘʙʠʣʠʟʘ-

ʮʠʠ, ʚʳʨʘʞʘʝʤʳʝ ʢʦʥʩʪʘʥʪʘʤʠ ʘ ʠ m ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ Y = KÖexp(-aÖt)+m, 

ʩʠʣʴʥʦ ʚʘʨʴʠʨʫʶʪ. 
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ʈʠʩ. 2.12.  ʈʘʟʥʦʦʙʨʘʟʠʝ ʬʦʨʤ ʢʨʠʚʳʭ ʚʦʟʨʘʩʪʥʦʛʦ ʪʨʝʥʜʘ ʜʠʥʘʤʠʢʠ ʛʦʜʠʯʥʦʡ ʚʝʣʠʯʠʥʳ  

ʚʝʨʭʫʰʝʯʥʦʛʦ ʧʦʙʝʛʘ ʜʝʨʝʚʴʝʚ ʚ ʩʦʩʥʷʢʘʭ ʈʝʩʧʫʙʣʠʢʠ ʄʘʨʠʡ ʕʣ. 
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ʈʠʩ. 2.13.  ʈʘʟʥʦʦʙʨʘʟʠʝ ʬʦʨʤ ʢʨʠʚʳʭ ʚʦʟʨʘʩʪʥʦʛʦ ʪʨʝʥʜʘ ʜʠʥʘʤʠʢʠ ʰʠʨʠʥʳ ʛʦʜʠʯʥʦʛʦ 

ʢʦʣʴʮʘ ʜʝʨʝʚʴʝʚ ʚ ʩʦʩʥʷʢʘʭ ʈʝʩʧʫʙʣʠʢʠ ʄʘʨʠʡ ʕʣ.  

 

ɸʥʘʣʠʟ ʩʦʙʩʪʚʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʬʦʨʤʘ 

ʢʨʠʚʳʭ ʚʦʟʨʘʩʪʥʦʛʦ ʪʨʝʥʜʘ ʩʚʷʟʘʥʘ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 

ʜʨʝʚʦʩʪʦʝʚ - ʯʝʤ ʚʳʰʝ ʢʣʘʩʩ ʙʦʥʠʪʝʪʘ ʠ ʵʢʩʧʨʝʩʩʠʚʥʝʝ ʭʦʜ ʨʦʩʪʘ, ʪʝʤ ʨʘʥʴʰʝ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘʩʪʫʧʘʝʪ ʢʫʣʴʤʠʥʘʮʠʷ ʠ ʩʪʘʙʠʣʠʟʘʮʠʷ ʪʝʢʫʱʝʛʦ ʛʦʜʠʯʥʦʛʦ ʧʨʠ-

ʨʦʩʪʘ ʫ ʚʩʝʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʪʚʦʣʘ (ʨʠʩ. 2.14). ʊʘʢ, ʢ ʧʨʠʤʝʨʫ, ʚ ʩʦʩʥʷ-

ʢʘʭ Iʙ ʢʣʘʩʩʘ ʙʦʥʠʪʝʪʘ ʢʫʣʴʤʠʥʘʮʠʷ ʪʝʢʫʱʝʛʦ ʛʦʜʠʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʧʦ ʚʳʩʦʪʝ 

ʥʘʩʪʫʧʘʝʪ, ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʊʍʈ ɺʅʀʀʃʄ, ʚ ʚʦʟʨʘʩʪʝ 10 ʣʝʪ, ʘ ʚ ʩʦʩʥʷʢʘʭ Vʙ 

ʢʣʘʩʩʘ - ʚ ʚʦʟʨʘʩʪʝ 33 ʛʦʜʘ. ʂʫʣʴʤʠʥʘʮʠʷ ʚʝʣʠʯʠʥʳ ʪʝʢʫʱʝʛʦ ʛʦʜʠʯʥʦʛʦ ʧʨʠʨʦ-

ʩʪʘ ʧʦ ʜʠʘʤʝʪʨʫ, ʘ ʦʩʦʙʝʥʥʦ ʧʦ ʧʣʦʱʘʜʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʩʪʚʦʣʘ, ʥʘʩʪʫʧʘʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʟʜʥʝʝ. ʉ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʜʨʝʚʦʩʪʦʝʚ ʩʚʷʟʘʥ ʠ ʚʦʟʨʘʩʪ ʜʦ-

ʩʪʠʞʝʥʠʷ ʜʝʨʝʚʴʷʤʠ ʧʦʣʦʚʠʥʳ ʩʚʦʠʭ ʧʨʝʜʝʣʴʥʳʭ ʨʘʟʤʝʨʦʚ ʧʦ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ 

ʪʘʢʩʘʮʠʦʥʥʦʤʫ ʧʘʨʘʤʝʪʨʫ. ʕʪʠ ʟʘʚʠʩʠʤʦʩʪʠ ʦʧʠʩʳʚʘʶʪ ʩʣʝʜʫʶʱʠʝ ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʠʝ ʤʦʜʝʣʠ: 

- ʟʘʚʠʩʠʤʦʩʪʴ ʚʨʝʤʝʥʠ ʥʘʩʪʫʧʣʝʥʠʷ ʢʫʣʴʤʠʥʘʮʠʠ ʪʝʢʫʱʝʛʦ ʛʦʜʠʯʥʦʛʦ ʧʨʠ-

ʨʦʩʪʘ ʦʪ ʢʣʘʩʩʘ ʙʦʥʠʪʝʪʘ (ɹ) ʧʦ ʰʢʘʣʝ ɺʅʀʀʃʄ ʠʣʠ ʧʨʝʜʝʣʴʥʦʡ ʚʳʩʦʪʳ ʜʨʝ-

ʚʦʩʪʦʷ (ʅʧʨʝʜ.): 

Tmax zh  =  161,5Ö[1-ʝʭʨ(-0,10Öɹ)]
4,179

 + 9,5;   

Tmax zh   = 25,93Öʝʭʨ[-27,97Ö( ʅʧʨʝʜ / 100)
2,201

] + 9,39; 

Tmax zd  = 68,75Ö[1-ʝʭʨ(-0,126Öɹ)]
1,333

 + 18,53;     

Tmax zd  = 63,8Öʝʭʨ[- 5,569Ö(  ʅʧʨʝʜ / 100 )
2 ,272

]; 

Tmax zg  = 5 7 ,7Öɹ
0,301

;      

Tmax zg  = 118,3Öʝʭʨ[-2,372Ö(  ʅʧʨʝʜ / 100 )
1 ,905

]; 
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- ʟʘʚʠʩʠʤʦʩʪʴ ʚʨʝʤʝʥʠ ʜʦʩʪʠʞʝʥʠʷ ʜʝʨʝʚʴʷʤʠ ʧʦʣʦʚʠʥʳ ʩʚʦʠʭ ʧʨʝʜʝʣʥɹʳʭ 

ʨʘʟʤʝʨʦʚ ʦʪ ʢʣʘʩʩʘ ʙʦʥʠʪʝʪʘ  ʠʣʠ ʧʨʝʜʝʣʴʥʦʡ ʚʳʩʦʪʳ ʜʨʝʚʦʩʪʦʷ: 

TH / 2   =  29,9Ö[ 1 -ʝʭʨ(-0,325Öɹ) ]
7 ,003

 + 39,7;         

TH / 2  = 24,38Öʝʭʨ[ -31,62Ö( ʅʧʨʝʜ / 100)
2,825

] + 38,25; 

TD / 2   =  135,2Ö[1-ʝʭʨ( -0,0193Öɹ)]
0,553

 + 51,0;       

TD / 2   = 103,4Öʝʭʨ[ -1,891Ö(  ʅʧʨʝʜ / 100)
2 ,027

]; 

TG / 2 = 99,0Öɹ
0,175

;       

TG / 2  = 151,1Öʝʭʨ[ -1,304Ö(  ʅʧʨʝʜ / 100)
1 ,818

]; 

ɺ ʨʝʘʣʴʥʳʭ ʜʨʝʚʦʩʪʦʷʭ ʵʪʠ ʩʨʦʢʠ, ʦʜʥʘʢʦ, ʟʥʘʯʠʪʝʣʴʥʦ ʩʜʚʠʛʘʶʪʩʷ ʚ ʪʫ ʠʣʠ 

ʠʥʫʶ ʩʪʦʨʦʥʫ ʧʦʜ ʚʣʠʷʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ. ɹʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʪʝʢʫʱʠʝ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ - ʠʟ-ʟʘ ʥʠʭ ʢʫʣʴʤʠʥʘʮʠʷ ʧʨʠʨʦʩʪʘ ʚ 

ʭʫʜʰʠʭ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʤʦʞʝʪ ʥʘʩʪʫʧʘʪʴ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʨʘʥʴʰʝ, 

ʯʝʤ ʚ ʣʫʯʰʠʭ, ʠ, ʥʘʦʙʦʨʦʪ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʚ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʜʨʝʚʦʩʪʦʷʭ ʢʫʣʴ-

ʤʠʥʘʮʠʷ ʥʘʩʪʫʧʘʝʪ ʥʘʤʥʦʛʦ ʧʦʟʜʥʝʝ, ʯʝʤ ʚ ʦʜʥʦʚʦʟʨʘʩʪʥʳʭ (ɺʝʨʭʫʥʦʚ, 1979). 

ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʜʣʠʪʝʣʴʥʳʤ ʫʛʥʝʪʝʥʠʝʤ ʧʦʜʨʦʩʪʘ ʤʘʪʝʨʠʥʩʢʠʤ ʜʨʝʚʦʩʪʦʝʤ, ʧʦ-

ʩʣʝ ʨʘʩʧʘʜʘ ʢʦʪʦʨʦʛʦ ʫʩʣʦʚʠʷ ʨʦʩʪʘ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʝʥʠʷ ʣʝʩʘ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʣʫʯʰʘʶʪʩʷ.  
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ʈʠʩ. 2.14. ɺʦʟʨʘʩʪ ʜʨʝʚʦʩʪʦʝʚ ʩʦʩʥʳ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ ʙʦʥʠʪʝʪʘ ʚ ʤʦʤʝʥʪ ʥʘʩʪʫʧʣʝ-

ʥʠʷ ʢʫʣʴʤʠʥʘʮʠʠ ʪʝʢʫʱʝʛʦ ʛʦʜʠʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʧʦ ʜʘʥʥʳʤ ʊʍʈ ɺʅʀʀʃʄ (1- ʧʨʠʨʦʩʪ ʧʦ 

ʧʣʦʱʘʜʠ ʩʝʯʝʥʠʷ ʩʪʚʦʣʘ ʩʨʝʜʥʝʛʦ ʜʝʨʝʚʘ, 2 - ʧʨʠʨʦʩʪ ʧʦ ʜʠʘʤʝʪʨʫ,  3 - ʧʨʠʨʦʩʪ ʧʦ ʚʳʩʦʪʝ). 

 

ɺ ʦʜʥʦʚʦʟʨʘʩʪʥʳʭ ʜʨʝʚʦʩʪʦʷʭ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪ-

ʨʦʚ ʠ ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʝʢ ʬʫʥʢʮʠʠ ʚʦʟʨʘʩʪʥʦʛʦ ʪʨʝʥʜʘ ʭʦʜʘ ʨʦʩʪʘ ʦʢʘʟʳʚʘʝʪ ʠʭ 

ʛʫʩʪʦʪʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʛʫʩʪʳʭ ʢʫʣʴʪʫʨʘʭ ʢʫʣʴʤʠʥʘʮʠʷ ʪʝʢʫʱʝʛʦ 

ʛʦʜʠʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʜʝʨʝʚʴʝʚ ʥʘʩʪʫʧʘʝʪ ʨʘʥʴʰʝ, ʯʝʤ ʚ ʨʝʜʢʠʭ (ʪʘʙʣ. 2.15). 
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ʅʘʠʙʦʣʝʝ ʩʠʣʴʥʦ ʚʣʠʷʥʠʝ ʛʫʩʪʦʪʳ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʚʦʟʨʘʩʪʥʦʤ ʪʨʝʥʜʝ ʚʝʣʠʯʠʥʳ 

ʩʣʦʷ  ʨʘʥʥʝʡ ʜʨʝʚʝʩʠʥʳ - ʯʝʤ ʥʠʞʝ ʠʩʭʦʜʥʘʷ ʛʫʩʪʦʪʘ ʜʨʝʚʦʩʪʦʝʚ ʠ ʣʫʯʰʝ ʫʩʣʦ-

ʚʠʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ, ʪʝʤ ʵʢʩʧʨʝʩʩʠʚʥʝʝ ʭʦʜ ʨʦʩʪʘ ʜʝʨʝʚʴʝʚ ʠ ʚʳʰʝ ʫʨʦʚʝʥʴ ʩʪʘ-

ʙʠʣʠʟʘʮʠʠ ʚʝʣʠʯʠʥʳ ʪʝʢʫʱʝʛʦ ʛʦʜʠʯʥʦʛʦ ʧʨʠʨʦʩʪʘ (ʨʠʩ. 2.15). ʅʘ ʘʙʩʮʠʩʩʫ 

ʪʦʯʢʠ ʧʝʨʝʛʠʙʘ ʢʨʠʚʦʡ ʜʠʥʘʤʠʢʠ ʚʝʣʠʯʠʥʳ ʚʝʨʭʫʰʝʯʥʦʛʦ ʧʦʙʝʛʘ ʠ ʩʣʦʷ ʧʦʟʜ-

ʥʝʡ ʜʨʝʚʝʩʠʥʳ ʛʫʩʪʦʪʘ ʜʨʝʚʦʩʪʦʷ ʚʣʠʷʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ɺ ʪʠʧʝ ʣʝʩʦʨʘʩʪʠʪʝʣʴ-

ʥʳʭ ʫʩʣʦʚʠʡ ʉ2, ʢʘʢ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʧʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ, ʢʫʣʴʤʠʥʘʮʠʷ ʨʦʩʪʘ 

ʚ ʚrʩʦʪʫ ʥʘʩʪʫʧʘʝʪ ʧʨʠ ʛʫʩʪʦʪʝ ʧʦʩʘʜʢʠ 3,7 ʪʳʩ. ʵʢʟ./ʛʘ ʚ ʚʦʟʨʘʩʪʝ 17 ʣʝʪ, ʘ ʧʨʠ 

ʛʫʩʪʦʪʝ 50 ʪʳʩ. ʵʢʟ./ʛʘ - ʚ 14 ʣʝʪ. ɺ ʩʫʭʦʤ ʙʦʨʫ ʢʫʣʴʤʠʥʘʮʠʷ ʚ ʢʫʣʪɹʫʨʘʭ ʵʪʦʛʦ 

ʞʝ ʛʦʜʘ ʩʦʟʜʘʥʠʷ ʥʘʩʪʫʧʘʝʪ ʚ ʙʦʣʝʝ ʧʦʟʜʥʠʝ ʩʨʦʢʠ, ʦʜʥʘʢʦ ʵʪʦ ʥʝ ʦʪʨʘʞʘʝʪʩʷ ʥʘ 

ʚʝʣʠʯʠʥʝ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʢʨʘʡʥʠʤʠ ʚʘʨʠʘʥʪʘʤʠ ʛʫʩʪʦʪʳ, ʩʦʩʪʘʚʣʷʶʱʝʡ ʚʩʝʛʦ 

ʪʨʠ ʛʦʜʘ. ʇʦʜʦʙʥʘʷ ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʝʪʩʷ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ 

(ʂʦʥʜʨʘʪʴʝʚ, 1959; ʅʝʩʪʝʨʦʚ, 1961; ʀʪʦʛʠ ..., 1964; ʉʫʭʦʚ, 1993), ʠ ʥʘ ʦʧʳʪʥʳʭ 

ʦʙʲʝʢʪʘʭ, ʩʦʟʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʚ ʠʥʳʭ ʫʩʣʦʚʠʷʭ. ʊʘʢ, ʚ ʢʫʣʴʪʫʨʘʭ ʩʦʩʥʳ 

ʥʘ ʩʫʛʣʠʥʢʝ, ʩʦʟʜʘʥʥʳʭ ʅ.ʉ. ʅʝʩʪʝʨʦʚʳʤ ʚ 1901 ʛʦʜʫ ʚ ʃʆɼ ʊʉʍɸ, ʢʫʣʴʤʠʥʘ-

ʮʠʷ ʪʝʢʫʱʝʛʦ ʛʦʜʠʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʚ ʚʳʩʦʪʫ, ʩʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʳʭ ʥʘʤʠ ʨʘʩʯʝ-

ʪʦʚ,  ʥʘʩʪʫʧʠʣʘ ʧʨʠ ʛʫʩʪʦʪʝ ʧʦʩʘʜʢʠ 2640 ʵʢʟ./ʛʘ ʚ ʚʦʟʨʘʩʪʝ 20 ʣʝʪ, ʘ ʧʨʠ ʛʫʩʪʦ-

ʪʝ 22,8 ʪʳʩ. ʵʢʟ./ʛʘ ï ʚ ʚʦʟʨʘʩʪʝ 19 ʣʝʪ. ɺ ʦʧʳʪʝ ɺ.ʀ. ʈʫʙʮʦʚʘ, ʧʦʩʪʘʚʣʝʥʥʦʛʦ ʚ 

ʫʯʝʙʥʦ-ʦʧʳʪʥʦʤ ʣʝʩʭʦʟʝ ɺʃʊʀ ʚ ʫʩʣʦʚʠʷʭ ʩʚʝʞʝʛʦ ʙʦʨʘ, ʢʫʣʴʤʠʥʘʮʠʷ ʥʘʩʪʫ-

ʧʠʣʘ ʧʨʠ ʛʫʩʪʦʪʝ ʧʦʩʘʜʢʠ 5 ʪʳʩ. ʵʢʟ./ʛʘ ʚ ʚʦʟʨʘʩʪʝ 14 ʣʝʪ, ʘ ʧʨʠ ʛʫʩʪʦʪʝ 40 ʪʳʩ. 

ʵʢʟ./ʛʘ ï ʚ 12 ʣʝʪ. 
ʊʘʙʣʠʮʘ  2.15 

ɺʣʠʷʥʠʝ ʫʩʣʦʚʠʡ  ʧʨʦʠʟʨʘʩʪʘʥʠʷ  ʠ  ʛʫʩʪʦʪʳ ʢʫʣʴʪʫʨ ʥʘ ʚʨʝʤʷ ʜʦʩʪʠʞʝʥʠʷ 

ʜʨʝʚʦʩʪʦʷʤʠ  ʩʦʩʥʳ ʢʫʣʴʤʠʥʘʮʠʠ  ʪʝʢʫʱʝʛʦ  ʛʦʜʠʯʥʦʛʦ  ʧʨʠʨʦʩʪʘ 

ʫ  ʨʘʟʥʳʭ  ʩʪʨʫʢʪʫʨʥʳʭ  ʵʣʝʤʝʥʪʦʚ  ʩʪʚʦʣʘ 

ʀʩʭʦʜʥʘʷ ʛʫʩʪʦʪʘ 

ʜʨʝʚʦʩʪʦʷ, 

ʪʳʩ. ʵʢʟ./ ʛʘ 

ɺʦʟʨʘʩʪ  ʥʘʩʪʫʧʣʝʥʠʷ  ʢʫʣʴʤʠʥʘʮʠʠ  ʪʝʢʫʱʝʛʦ  ʛʦʜʠʯʥʦʛʦ  ʧʨʠʨʦʩʪʘ  

ʫ  ʨʘʟʥʳʭ  ʩʪʨʫʢʪʫʨʥʳʭ  ʵʣʝʤʝʥʪʦʚ  ʩʪʚʦʣʘ  ʜʝʨʝʚʴʝʚ,  ʣʝʪ 

ɺʝʨʭʫʰʝʯʥʳʡ 

ʧʦʙʝʛ 

ɻʦʜʠʯʥʳʡ ʩʣʦʡ 

ʜʨʝʚʝʩʠʥʳ 

ʉʣʦʡ ʨʘʥʥʝʡ 

ʜʨʝʚʝʩʠʥʳ 

ʉʣʦʡ ʧʦʟʜʥʝʡ 

ʜʨʝʚʝʩʠʥʳ 

ʊʠʧ  ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ  ʫʩʣʦʚʠʡ  ɸ1, ʢʚ. 20  ʉʠʣʠʢʘʪʥʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ 

0,5 23,4 11,8 11,8 10,0 

1,0 22,7   9,8   8,3 10,0 

2,9 21,7   8,9   7,4 10,0 

4,9 22,6   8,8   7,2 10,0 

11,0 19,7   4,5   3,2 10,0 

ʊʠʧ  ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ  ʫʩʣʦʚʠʡ  ʉ2, ʢʚ. 7  ɻʦʨʦʜʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ 

3,7 16,6 6,7 6,3 7,8 

15,6 15,2 5,5 5,3 6,4 

50,0 14,3 4,9 4,0 7,4 
 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʩʭʦʜʥʘʷ ʛʫʩʪʦʪʘ ʜʨʝʚʦʩʪʦʝʚ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠ-

ʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʙʱʠʝ ʨʘʟʤʝʨʳ ʜʝʨʝʚʴʝʚ ʚ i-ʪʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ï ʯʝʤ ʚʳ-

ʰʝ ʛʫʩʪʦʪʘ, ʪʝʤ ʤʝʥʴʰʝ ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ ʜʝʨʝʚʴʝʚ ʠ ʥʠʞʝ ʢʣʘʩʩ ʙʦʥʠʪʝʪʘ ʜʨʝʚʦ-
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ʩʪʦʷ. ʀʟʣʠʰʥʷʷ ʛʫʩʪʦʪʘ, ʧʦ ʜʘʥʥʳʤ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ (ʊʠʤʦʬʝʝʚ, 1959; 

ʂʦʥʜʨʘʪʴʝʚ, 1959; ʈʘʟʠʥ, 1979; ʐʠʥʢʘʨʝʥʢʦ, ɼʟʝʜʟʶʣʷ, 1983; ɹʝʣʦʚ, 1983; ʄʘʩ-

ʣʘʢʦʚ, 1984), ʚʳʟʳʚʘʝʪ ʦʙʱʝʝ ʦʩʣʘʙʣʝʥʠʝ ʨʦʩʪʘ ʚʩʝʭ ʜʝʨʝʚʴʝʚ ʠ ʩʥʠʞʝʥʠʝ ʧʨʦ-

ʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʜʨʝʚʦʩʪʦʝʚ. ʍʦʨʦʰʝʡ ʠʣʣʶʩʪʨʘʮʠʝʡ ʵʪʦʛʦ ʷʚʣʷʶʪʩʷ ʜʘʥʥʳʝ 

ʃ.ʉ. ʇʰʝʥʠʯʥʠʢʦʚʦʡ (1989), ʧʨʠʚʝʜʝʥʥʳʝ ʥʘ ʨʠʩ. 2.16, ʘ ʪʘʢʞʝ ɺ.ʀ. ʈʫʙʮʦʚʘ, 

ɺ.ɺ. ʈʫʙʮʦʚʘ (1975) ʠ ʀ.ɺ. ʉʫʭʦʚʘ (1993). ʇʦʩʣʝʜʥʠʝ, ʢʘʢ ʧʦʢʘʟʘʣʠ ʨʘʩʯʝʪʳ, 

ʤʦʛʫʪ ʙʳʪʴ ʦʧʠʩʘʥʳ ʩʣʝʜʫʶʱʠʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʤʦʜʝʣʷʤʠ:  

ʅʩʨ.= 0,854Ö A
0,883

 Ö (N + 1)
- 0 ,153 

;  R
2
 = 0,990; 

Dʩʨ.= 3,29Ö A
0,569

 Ö (N + 1)
- 0,385 

;  R
2
 = 0,979. 
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ɹ

 

ʈʠʩ. 2.15.  ɺʦʟʨʘʩʪʥʦʡ  ʪʨʝʥʜ  ʜʠʥʘʤʠʢʠ  ʰʠʨʠʥʳ  ʩʣʦʷ  ʨʘʥʥʝʡ  ʜʨʝʚʝʩʠʥʳ ʚ  ʢʫʣʴʪʫʨʝ  

ʩʦʩʥʳ  ʨʘʟʥʦʡ  ʠʩʭʦʜʥʦʡ  ʛʫʩʪʦʪʳ  (ɸ -  ʊʃʋ ɸ1, ɹ - ʊʃʋ ʉ2 ). 
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ɺ
ʳ
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ʪ
ʘ
,
 
ʤ

ʄʦʜʝʣʴ  ʅ = 4,9Öʝʭʨ[-0,715Ö(10-5ÖN - 0,184)
0,355

]

 
 

ʈʠʩ. 2.16. ɺʣʠʷʥʠʝ ʛʫʩʪʦʪʳ ʜʨʝʚʦʩʪʦʝʚ ʩʦʩʥʳ ʥʘ ʚʳʩʦʪʫ ʩʨʝʜʥʝʛʦ ʜʝʨʝʚʘ (ʠʩʭʦʜʥʳʝ ʜʘʥ-

ʥʳʝ ʃ.ʉ. ʇʰʝʥʠʯʥʠʢʦʚʦʡ (1989) ʧʦ 34-ʣʝʪʥʝʤʫ ʩʦʩʥʷʢʫ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ɿʘ-

ʙʘʡʢʘʣʴʝ). 

 

ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ, ʢʘʢ ʵʪʦ ʥʠ ʩʪʨʘʥʥʦ, ʥʝ ʧʦʣʫʯʝʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ, ʦʧʠʩʳʚʘʶʱʝʡ ʚʦʟʨʘʩʪʥʫʶ ʜʠʥʘʤʠʢʫ ʪʘʢʩʘʮʠʦʥʥʳʭ ʠ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʜʘʞʝ ʦʜʥʦʚʦʟʨʘʩʪʥʳʭ ʜʨʝʚʦʩʪʦʝʚ ʨʘʟʣʠʯʥʦʡ ʠʩʭʦʜʥʦʡ ʛʫʩʪʦʪʳ 

(ʂʦʨʟʫʭʠʥ, ʊʝʨ-ʄʠʢʘʵʣʷʥ, 1986). ʅʘʤ ʫʜʘʣʦʩʴ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʫʩʧʝʰʥʦ ʩʧʨʘ-

ʚʠʪʴʩʷ ʩ ʵʪʦʡ ʟʘʜʘʯʝʡ (ɼʝʤʘʢʦʚ, 1999). ʈʘʩʯʝʪʳ, ʧʨʦʚʝʜʝʥʥʳʝ ʧʦ ʤʘʪʝʨʠʘʣʘʤ 43 

ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʪʘʢʩʘʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪ-

ʨʦʚ ʜʨʝʚʦʩʪʦʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʭʦʜʥʦʡ ʛʫʩʪʦʪʳ ʢʫʣʴʪʫʨ ʩʦʩʥʳ ʠ ʠʭ ʩʦʙ-

ʩʪʚʝʥʥʦʛʦ ʚʦʟʨʘʩʪʘ ʜʣʷ ʫʩʣʦʚʠʡ ʩʫʭʠʭ ʠ ʩʚʝʞʠʭ ʙʦʨʦʚ ʈʝʩʧʫʙʣʠʢʠ ʄʘʨʠʡ ʕʣ 

ʦʧʠʩʳʚʘʶʪ ʩʣʝʜʫʶʱʠʝ ʤʥʦʞʝʩʪʚʝʥʥʦ-ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʳʝ ʥʝʣʠʥʝʡʥʳʝ ʫʨʘʚ-

ʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ: 

ʅʩʨ.= ʂÖ[1-exp(-0,03411ÖA)]
1,865

Ö exp(-62,1Ö10
- 5
ÖN

1,302
 ),  

ʂ = 25,3  ʜʣʷ ʩʫʭʠʭ ʙʦʨʦʚ  ʠ  ʂ = 27,5  ʜʣʷ ʩʚʝʞʠʭ ʙʦʨʦʚ; R
2
 = 0,961; 

Dʩʨ.= 0,797Ö A
0,902

 Ö (N + 1)
- 0,292 

;  R
2
 = 0,939; 

Dʩʨ.= 2,219Ö H
0,940

 Ö (N + 1)
- 0,335 

;  R
2
 = 0,952; 

Dmax.= 1,385Ö A
0,846

Ö (N +1)
- 0,168 

;  R
2
 = 0,947; 

Dmax.= 2,06Ö A
0,601 

Ö (N +1)
- 0,173

Ö (ʅ - 1,3)
0,217

;  R
2
 = 0,954; 

sD = 0,644 Ö D
0,645 

;  R
2
 = 0,799; 

sD = 0,612 Ö D
0,683 

Ö L
- 0,082

;  R
2
 = 0,819; 

sD = 0,449 Ö D
0,512 

Ö A
0,208

;  R
2
 = 0,830; 

Sʢʨ. = 0,108ÖDʩʪʚ.
,1838 

;  R
2
 = 0,970 (ʦʪ ʛʫʩʪʦʪʳ ʠ ʚʦʟʨʘʩʪʘ ʥʝ ʟʘʚʠʩʠʪ); 
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Zʢʨ.= 2,002ÖA
[ 0,233Öexp(-0,308ÖN ) + 0,479]

;  R
2
= 0,923; 

Zʢʨ.= 0,336ÖA
[ 0,394Öexp (-0,314ÖN ) + 1 ,034]

Öexp(-2,027ÖH/A)+4,5Ö[1-exp(-2,916ÖA)];  

Zʢʨ. = 19,36Ö AÖ(Hʩʨ/Dʩʨ)
-0,8053 

;  R
2
 = 0,889; 

lʧʦʟʜ. = 1,2Öʝʭʨ(-0,969ÖN
0,631

) +0,5; R
2 
= 0,963  (ʦʪ ʚʦʟʨʘʩʪʘ ʥʝ ʟʘʚʠʩʠʪ); 

ʛʜʝ  ɸ - ʚʦʟʨʘʩʪ ʢʫʣʴʪʫʨ, ʩʯʠʪʘʷ ʦʪ ʛʦʜʘ ʠʭ ʟʘʢʣʘʜʢʠ, ʣʝʪ;  ʅʩʨ. - ʩʨʝʜʥʷʷ  ʚʳʩʦʪʘ ʜʨʝʚʦ-

ʩʪʦʷ, ʤ; Dʩʨ.- ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʜʨʝʚʦʩʪʦʷ, ʩʤ; N - ʠʩʭʦʜʥʘʷ ʛʫʩʪʦʪʘ, ʪʳʩ. ʵʢʟ./ʛʘ;           

L - ʩʨʝʜʥʝʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʝʨʝʚʴʷʤʠ (L=10/N )
0,5
, ʤ;  Dmax., Dmin - ʤʘʢʩʠʤʘʣʴʥʳʡ ʠ 

ʤʠʥʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨʳ ʜʝʨʝʚʴʝʚ ʚ ʜʨʝʚʦʩʪʦʝ, ʩʤ; sD - ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʟʥʘ-

ʯʝʥʠʡ ʜʠʘʤʝʪʨʘ ʜʝʨʝʚʴʝʚ ʚ ʜʨʝʚʦʩʪʦʝ, ʩʤ; Sʢʨ.  - ʧʣʦʱʘʜʴ ʧʨʦʝʢʮʠʠ ʢʨʦʥʳ ʜʝʨʝʚʘ, ʤ
2
; 

Dʩʪʚ.- ʜʠʘʤʝʪʨ ʩʪʚʦʣʘ ʜʝʨʝʚʘ, ʩʤ; Zʢʨ.- ʯʠʩʣʦ ʤʫʪʦʚʦʢ ʩ ʞʠʚʳʤʠ ʚʝʪʚʷʤʠ ʚ ʢʨʦʥʝ ʩʨʝʜ-

ʥʝʛʦ ʜʝʨʝʚʘ, ʰʪ;  lʧʦʟʜ. -ʰʠʨʠʥʘ ʩʣʦʷ ʧʦʟʜʥʝʡ ʜʨʝʚʝʩʠʥʳ, ʤʤ;  R
2
 - ʢʦʵʬʬʠʮʠʝʥʪ ʜʝ-

ʪʝʨʤʠʥʘʮʠʠ ʫʨʘʚʥʝʥʠʷ. 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʜʝʨʝʚʴʝʚ ʨʘʟʥʳʭ ʢʣʘʩʩʦʚ ʨʘʟʚʠʪʠʷ, ʥʝ-

ʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʫʶ ʚʥʫʪʨʠʢʣʘʩʩʦʚʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ ʬʫʥʢʮʠʡ 

ʪʨʝʥʜʘ (ʪʘʙʣ. 2.16), ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦ ʩʪʝʧʝʥʠ ʵʢʩʧʨʝʩ-

ʩʠʚʥʦʩʪʠ ʚʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʘ ʦʩʦʙʝʥʥʦ ʧʦ ʫʨʦʚʥʶ ʩʪʘʙʠʣʠʟʘʮʠʠ ʚʝʣʠʯʠʥʳ 

ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʛʦʜʠʯʥʦʛʦ ʢʦʣʴʮʘ (ʨʠʩ. 2.17). ʂʫʣʴʤʠʥʘʮʠʷ ʞʝ ʧʨʠʨʦ-

ʩʪʘ ʥʘʩʪʫʧʘʝʪ ʫ ʥʠʭ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʚʘʨʠʘʥʪʘ ʦʧʳʪʘ ʚ ʩʨʝʜʥʝʤ ʧʨʘʢʪʠʯʝʩʢʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ. 

ʊʘʙʣʠʮʘ  2.16 

ʇʦʢʘʟʘʪʝʣʠ  ʠʟʤʝʥʯʠʚʦʩʪʠ  ʧʘʨʘʤʝʪʨʦʚ  ʬʫʥʢʮʠʠ  ʚʦʟʨʘʩʪʥʦʛʦ  ʪʨʝʥʜʘ  

ʨʦʩʪʘ  ʚ  ʚʳʩʦʪʫ  ʛʦʩʧʦʜʩʪʚʫʶʱʠʭ  ʜʝʨʝʚʴʝʚ  ʚ  ʢʫʣʴʪʫʨʘʭ  ʩʦʩʥʳ 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ ʩʪʘʪʠʩʪʠʢ ʧʘʨʘʤʝʪʨʘ** 

ʪʨʝʥʜʘ* Mx min max Sx mx Cx, % 

ʊʃʋ ɸ2,  ʚʦʟʨʘʩʪ 25 ʣʝʪ,  ʠʩʭʦʜʥʘʷ  ʛʫʩʪʦʪʘ  ʢʫʣʴʪʫʨ  20,4 ʪʳʩ. ʵʢʟ./ʛʘ 

Tʢʧ,  ʛʦʜ 14,3 12 19 1,7 0,34 11,9 

zh ʢʧ,  ʩʤ 45,5 38 58 4,7 0,98 10,4 

H ʢʧ,  ʩʤ 384 287 556  73 15,0 19,0 

ʊʃʋ ɺ2,  ʚʦʟʨʘʩʪ 40 ʣʝʪ,  ʠʩʭʦʜʥʘʷ  ʛʫʩʪʦʪʘ  ʢʫʣʴʪʫʨ  7,9 ʪʳʩ. ʵʢʟ./ʛʘ 

Tʢʧ,  ʛʦʜ 23,0 17 34 5,0 1,25 21,6 

zh ʢʧ,  ʩʤ 60,2 52 66 4,8 1,23   7,9 

H ʢʧ,  ʩʤ 884 698 1182 151 39,0 16,9 

*  Tʢʧ -  ʚʦʟʨʘʩʪ ʚ ʤʦʤʝʥʪ ʢʫʣʴʤʠʥʘʮʠʠ ʪʝʢʫʱʝʛʦ ʧʨʠʨʦʩʪʘ; zhʢʧ - ʨʘʩʯʝʪʥʘʷ ʚʝʣʠʯʠʥʘ 

ʚʝʨʭʫʰʝʯʥʦʛʦ ʧʦʙʝʛʘ ʚ ʤʦʤʝʥʪ ʢʫʣʴʤʠʥʘʮʠʠ ʪʝʢʫʱʝʛʦ ʧʨʠʨʦʩʪʘ; Hʢʧ - ʨʘʩʯʝʪʥʘʷ ʚʳʩʦʪʘ ʜʝ-

ʨʝʚʘ ʚ ʵʪʦʪ ʞʝ ʤʦʤʝʥʪ; 

** Mx - ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ; min, max - ʤʠʥʠʤʘʣʴʥʦʝ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʷ ʚ 

ʚʳʙʦʨʢʝ; Sx - ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ; mx - ʦʰʠʙʢʘ ʩʨʝʜʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ; Cx - ʢʦʵʬʬʠ-

ʮʠʝʥʪ ʚʘʨʠʘʮʠʠ. 
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ʈʠʩ. 2.17  ɺʦʟʨʘʩʪʥʦʡ  ʪʨʝʥʜ  ʜʠʥʘʤʠʢʠ  ʚʝʣʠʯʠʥʳ ʵʣʝʤʝʥʪʦʚ ʤʘʢʨʦʩʪʨʫʢʪʫʨʳ ʛʦʜʠʯʥʦʛʦ 

ʢʦʣʴʮʘ  ʫ  ʜʝʨʝʚʴʝʚ ʨʘʟʥʳʭ ʢʣʘʩʩʦʚ ʨʘʟʚʠʪʠʷ ʚ ʢʫʣʴʪʫʨʘʭ ʩʦʩʥʳ (ɸ - ʩʣʦʡ ʨʘʥʥʝʡ ʜʨʝʚʝʩʠʥʳ ʚ 

ʊʃʋ ɺ2; ɹ - ʩʣʦʡ ʧʦʟʜʥʝʡ ʜʨʝʚʝʩʠʥʳ ʚ ʊʃʋ ɺ2; ɺ - ʩʣʦʡ ʨʘʥʥʝʡ ʜʨʝʚʝʩʠʥʳ ʚ ʊʃʋ ɸ2;            

ɻ - ʩʣʦʡ   ʧʦʟʜʥʝʡ   ʜʨʝʚʝʩʠʥʳ  ʚ  ʊʃʋ  ɸ2;   1 - ʜʝʨʝʚʴʷ  I-II  ʢʣʘʩʩʦʚ  ʨʘʟʚʠʪʠʷ;  2 - ʜʝʨʝʚʴʷ  

III ʢʣʘʩʩʘ  ʨʘʟʚʠʪʠʷ;   3 - ʜʝʨʝʚʴʷ  IV  ʢʣʘʩʩʘ  ʨʘʟʚʠʪʠʷ). 

 

ʇʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʚʳʚʦʜ ɽ.ʃ. ʄʘʩʣʘʢʦʚʘ (1984) ʦ ʪʦʤ, ʯʪʦ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʜʝʨʝʚʴʝʚ ʧʦ ʚʝʣʠʯʠʥʝ ʧʨʠʨʦʩʪʘ ʥʘʯʠʥʘʝʪʩʷ ʚ ʦʯʝʥʴ ʨʘʥʥʝʤ 

ʚʦʟʨʘʩʪʝ (12-15 ʣʝʪ).  ʇʨʦʠʩʭʦʜʠʪ ʦʥʘ ʧʦʨʦʡ ʜʦʚʦʣʴʥʦ ʨʝʟʢʦ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ-

ʜʚʫʭ ʣʝʪ ʧʫʪʝʤ ʩʢʘʯʢʦʦʙʨʘʟʥʦʛʦ ʧʝʨʝʭʦʜʘ ʩ ʦʜʥʦʛʦ ʨʝʞʠʤʘ ʨʦʩʪʘ ʥʘ ʜʨʫʛʦʡ, ʯʪʦ 

ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʢʨʠʪʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ ʨʘʟʚʠʪʠʷ ʵʢʦʩʠʩʪʝʤ (ɾʠʨʤʫʥʩʢʠʡ, ʂʫʟʴ-

ʤʠʥ, 1990). ʅʘʠʙʦʣʝʝ ʞʠʟʥʝʩʧʦʩʦʙʥʳʝ ʜʝʨʝʚʴʷ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʜʨʫʛʠʭ ʙʦʣʴʰʠ-

ʤʠ ʚʝʣʠʯʠʥʘʤʠ ʩʣʦʷ ʧʦʟʜʥʝʡ ʜʨʝʚʝʩʠʥʳ ʠ ʫʨʦʚʥʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʪʝʢʫʱʝʛʦ ʛʦ-

ʜʠʯʥʦʛʦ ʧʨʠʨʦʩʪʘ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʦʡ ʢʦʥʩʪʘʥʪʦʡ m ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʨʦ-
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ʩʪʘ. ʇʦ ʵʪʠʤ ʢʨʠʪʝʨʠʷʤ, ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪ ʩʪʝʧʝʥʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʜʝ-

ʨʝʚʘ (ʦʙʨʘʟʥʦ ʛʦʚʦʨʷ, ʝʛʦ çʰʠʨʦʢʦʢʦʩʪʥʦʩʪʴè), ʚ ʜʨʝʚʦʩʪʦʷʭ ʩʪʘʨʰʝ 15 ʣʝʪ ʚʦʟ-

ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʢʘʢ ʦʪʙʦʨ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʦʩʦʙʝʡ, ʪʘʢ ʠ ʦʮʝʥʢʫ ʩʦʩʪʦʷʥʠʷ ʠʭ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ (ʪʘʙʣ. 2.17). ʆʪʤʝʯʝʥʦ, ʯʪʦ ʫʛʥʝʪʝʥʥʳʝ ʜʝʨʝʚʴʷ ʧʨʦʜʦʣʞʘʶʪ 

ʨʘʩʪʠ ʚ ʚʳʩʦʪʫ ʜʦ ʧʦʩʣʝʜʥʝʛʦ ʛʦʜʘ ʞʠʟʥʠ, ʨʘʩʭʦʜʫʷ ʟʘʧʘʩ ʥʘʣʠʯʥʳʭ ʧʠʪʘʪʝʣʴ-

ʥʳʭ ʚʝʱʝʩʪʚ ʠ ʵʥʝʨʛʠʠ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʘʩʩʠʤʠʣʷʮʠʦʥʥʦʛʦ ʘʧʧʘʨʘʪʘ. 

ʆʙʨʘʟʦʚʘʥʠʝ ʞʝ ʫ ʥʠʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʛʦʜʠʯʥʦʛʦ ʢʦʣʴʮʘ ʧʨʝʢʨʘʱʘʝʪʩʷ 

ʚ ʩʣʫʯʘʝ ʩʠʣʴʥʦʛʦ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʫʛʥʝʪʝʥʠʷ ʫʞʝ ʟʘ 5-7 ʣʝʪ ʜʦ ʦʢʦʥʯʘʪʝʣʥɹʦʡ 

ʛʠʙʝʣʠ. ʀʤʤʦʙʠʣʠʟʘʮʠʷ ʞʠʟʥʝʥʥʳʭ ʩʠʣ ʦʨʛʘʥʠʟʤʘ ʥʘ ʨʦʩʪ ʚ ʚʳʩʦʪʫ ʟʘ ʩʯʝʪ 

ʦʩʣʘʙʣʝʥʠʷ ʨʦʩʪʘ ʚ ʪʦʣʱʠʥʫ ʷʚʣʷʝʪʩʷ, ʧʦ ʤʥʝʥʠʶ ɽ.ʃ. ʄʘʩʣʘʢʦʚʘ (1984), ʘʜʘʧ-

ʪʠʚʥʦʡ ʨʝʘʢʮʠʝʡ ʥʘ ʫʩʠʣʝʥʠʝ ʢʦʥʢʫʨʝʥʪʥʳʭ ʦʪʥʦʰʝʥʠʡ ʚ ʜʝʥʜʨʦʮʝʥʦʟʝ ʠ ʥʝʜʦ-

ʩʪʘʪʦʢ ʩʚʝʪʘ, ʩʚʦʡʩʪʚʝʥʥʦʡ ʚʩʝʤ ʜʨʝʚʝʩʥʳʤ ʨʘʩʪʝʥʠʷʤ. 

ʊʘʙʣʠʮʘ  2.17 

ʐʢʘʣʘ   ʦʮʝʥʢʠ   ʫʩʧʝʰʥʦʩʪʠ   ʨʦʩʪʘ   ʜʝʨʝʚʴʝʚ  ʚ  ʪʦʣʱʠʥʫ  ʚ  ʩʦʩʥʷʢʘʭ  ʙʨʫʩʥʠʯʥʦʡ 

ʛʨʫʧʧʳ ʪʠʧʦʚ ʣʝʩʘ ʧʦ  ʟʥʘʯʝʥʠʷʤ  ʧʘʨʘʤʝʪʨʦʚ  ʬʫʥʢʮʠʠ   Y = KÖexp[ -aÖ(t - tʢʧ) ]+ m   

ʚʦʟʨʘʩʪʥʦʛʦ  ʪʨʝʥʜʘ   ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ  ʩʪʨʫʢʪʫʨʳ  ʛʦʜʠʯʥʦʛʦ  ʢʦʣʴʮʘ 

ɹʘʣʣ 

ʫʩʧʝʰʥʦʩʪʠ 

ɿʥʘʯʝʥʠʝ 

ʢʦʥʩʪʘʥʪʳ 

ɿʥʘʯʝʥʠʝ  ʢʦʥʩʪʘʥʪʳ  m  ʫʨʦʚʥʷ  ʩʪʘʙʠʣʠʟʘʮʠʠ ʧʨʠʨʦʩʪʘ  

ʨʘʟʥʳʭ  ʵʣʝʤʝʥʪʦʚ ʤʘʢʨʦʩʪʨʫʢʪʫʨʳ ʛʦʜʠʯʥʦʛʦ ʢʦʣʴʮʘ, ʤʤ 

ʨʦʩʪʘ* ʧʘʜʝʥʠʷ ʨʦʩʪʘ, 

ʘÖ10
-2

 

ʛʦʜʠʯʥʳʡ  ʩʣʦʡ 

ʜʨʝʚʝʩʠʥʳ 

ʩʣʦʡ  ʨʘʥʥʝʡ ʜʨʝ-

ʚʝʩʠʥʳ 

ʩʣʦʡ  ʧʦʟʜʥʝʡ ʜʨʝ-

ʚʝʩʠʥʳ 

1   ʙʦʣʝʝ 14,2   ʤʝʥʝʝ 0,40   ʤʝʥʝʝ 0,25   ʤʝʥʝʝ 0,15 

2 9,22 ... 14,2 0,40 ... 0,79 0,25 ... 0,49 0,15 ... 0,29 

3 5,97 ... 9,21 0,80 ... 1,19 0,50 ... 0,74 0,30 ... 0,44 

4 3,86 ... 5,96 1,20 ... 1,60 0,75 ... 1,00 0,45 ... 0,60 

5   ʤʝʥʝʝ 3,86   ʙʦʣʝʝ 1,60   ʙʦʣʝʝ 1,00   ʙʦʣʝʝ 0,60 

* 1 - ʨʦʩʪ ʦʯʝʥʴ ʧʣʦʭʦʡ, ʜʝʡʩʪʚʠʝ ʧʦʜʘʚʣʷʶʱʠʭ ʬʘʢʪʦʨʦʚ ʦʯʝʥʴ ʚʳʩʦʢʦʝ; 2 - ʨʦʩʪ ʧʣʦ-

ʭʦʡ, ʫʛʥʝʪʝʥʠʝ ʚʳʩʦʢʦʝ; 3 - ʨʦʩʪ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ, ʫʛʥʝʪʝʥʠʝ ʩʨʝʜʥʝʝ; 4 - ʨʦʩʪ ʭʦʨʦʰʠʡ, 

ʫʛʥʝʪʝʥʠʝ ʩʣʘʙʦʝ; 5 - ʨʦʩʪ ʦʯʝʥʴ ʭʦʨʦʰʠʡ, ʫʛʥʝʪʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ. 

 

ɺʝʣʠʯʠʥʘ ʪʝʢʫʱʝʛʦ ʛʦʜʠʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʜʝʨʝʚʘ, ʚʳʨʘʞʝʥʥʘʷ ʚ ʘʙʩʦʣʶʪʥʳʭ 

ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ (ʚ ʤ, ʩʤ, ʤʤ), ʥʝ ʦʪʨʘʞʘʝʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʩʦʩʪʦʷʥʠʷ ʝʛʦ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ (ʞʠʟʥʝʩʪʦʡʢʦʩʪʠ, ʫʩʪʦʡʯʠʚʦʩʪʠ), ʧʦʩʢʦʣʴʢʫ ʟʘʚʠʩʠʪ ʥʝ 

ʪʦʣʴʢʦ ʦʪ ʢʦʤʧʣʝʢʩʘ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ, ʥʦ ʠ ʩʦʙʩʪʚʝʥʥʦʛʦ ʨʘʟʤʝʨʘ ʦʩʦ-

ʙʠ, ʜʦʩʪʠʛʥʫʪʦʛʦ ʝʶ ʚ i-ʪʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ʈʦʩʪ ʜʝʨʝʚʴʝʚ ï ʵʪʦ ʚʳʩʦʢʦ ʜʝ-

ʪʝʨʤʠʥʠʨʦʚʘʥʥʳʡ ʧʨʦʮʝʩʩ, ʧʨʦʪʝʢʘʶʱʠʡ ʥʘ ʦʩʥʦʚʝ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʦʛʦ ɽ.ʃ. 

ʄʘʩʣʘʢʦʚʳʤ (1984) ʟʘʢʦʥʘ ʨʘʥʛʦʚʦʛʦ ʨʦʩʪʘ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʧʨʠʨʦʩʪ ʜʝʨʝ-

ʚʘ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʝʛʦ ʨʘʟʤʝʨʫ, ʪ.ʝ. ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ʝʛʦ ʨʘʥʛʦʚʦʛʦ ʧʦʣʦʞʝ-

ʥʠʷ ʚ ʜʨʝʚʦʩʪʦʝ. ɼʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʨʦʩʪʘ ʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʦʨʛʘ-

ʥʠʟʤʦʚ ʨʘʟʥʳʭ ʚʠʜʦʚ ʠ ʨʘʟʤʝʨʦʚ, ʦʙʠʪʘʶʱʠʭ ʚ ʨʘʟʣʠʯʥʳʭ ʙʠʦʪʦʧʘʭ, ʘ ʪʘʢʞʝ 

ʨʦʩʪʘ ʨʘʟʥʳʭ ʦʨʛʘʥʦʚ ʠʣʠ ʵʣʝʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʳ ʦʨʛʘʥʠʟʤʘ ʚʝʣʠʯʠʥʫ ʪʝʢʫʱʝʛʦ 

ʧʨʠʨʦʩʪʘ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ (ʐʤʘʣʴʛʘʫʟʝʥ, 1935, 1984; ʂʘʨʤʘʥʦʚʘ, 

1976), ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʨʘʞʘʪʴ ʚ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ ï ʚ % ʠʣʠ 
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ʜʦʣʷʭ ʦʪ ʜʦʩʪʠʛʥʫʪʦʛʦ ʨʘʟʤʝʨʘ. ɺ ʣʝʩʥʦʡ ʪʘʢʩʘʮʠʠ (ɸʥʫʯʠʥ, 1982) ʠʩʧʦʣʟɹʫʶʪ 

ʦʙʳʯʥʦ ʩʦʦʪʥʦʰʝʥʠʝ  ʥʝ ʤʝʞʜʫ ʚʝʣʠʯʠʥʦʡ ʪʝʢʫʱʝʛʦ ʧʨʠʨʦʩʪʘ ʠ ʨʘʟʤʝʨʦʤ ʜʝ-

ʨʝʚʘ ʚ i-ʪʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʘ ʤʝʞʜʫ ʚʝʣʠʯʠʥʘʤʠ ʪʝʢʫʱʝʛʦ ʠ ʩʨʝʜʥʝʛʦ ʧʨʠʨʦ-

ʩʪʦʚ ʧʦ ʚʳʩʦʪʝ, ʜʠʘʤʝʪʨʫ, ʧʣʦʱʘʜʠ ʩʝʯʝʥʠʷ ʩʪʚʦʣʘ ʠ ʝʛʦ ʦʙʲʝʤʫ, ʢʦʪʦʨʦʝ ʇ.ɺ. 

ɺʦʨʦʧʘʥʦʚʳʤ (1956, 1961, 1973) ʙʳʣʦ ʥʘʟʚʘʥʦ ʞʠʟʥʝʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʜʝ-

ʨʝʚʘ (ʜʨʝʚʦʩʪʦʷ). ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʳʤ ʠ ʫʜʦʙʥʳʤ ʚ ʠʟʤʝʨʝʥʠʠ, ʯʪʦ 

ʥʝʤʘʣʦʚʘʞʥʦ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʷʚʣʷʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʪʝʢʫʱʝʛʦ 

ʠ ʩʨʝʜʥʝʛʦ ʧʨʠʨʦʩʪʘ ʜʝʨʝʚʘ ʧʦ ʜʠʘʤʝʪʨʫ ʠ ʧʣʦʱʘʜʠ ʩʝʯʝʥʠʷ ʩʪʚʦʣʘ ʥʘ ʚʳʩʦʪʝ 

1,3 ʤ. ʈʘʩʯʝʪʳ, ʧʨʦʚʝʜʝʥʥʳʝ ʧʦ ʜʘʥʥʳʤ ʊʍʈ ɺʅʀʀʃʄ ʜʣʷ ʩʦʩʥʷʢʦʚ (ʃʝʩʦʪʘʢ-

ʩʘʮʠʦʥʥʳʡ ʩʧʨʘʚʦʯʥʠʢ, 1980), ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʨʠʚʳʝ ʚʨʝʤʝʥʥʦʡ ʜʠʥʘʤʠʢʠ ʩʦʦʪ-

ʥʦʰʝʥʠʷ 100ÖzD/DDi ʚ çʠʜʝʘʣʴʥʳʭè ʜʨʝʚʦʩʪʦʷʭ ʠʤʝʶʪ ʘʩʠʤʤʝʪʨʠʯʥʦ-

ʢʫʧʦʣʦʦʙʨʘʟʥʫʶ ʬʦʨʤʫ (ʨʠʩ. 2.18). ɼʣʷ ʠʭ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ 

ʧʦʜʭʦʜʠʪ ʬʫʥʢʮʠʷ ʦʧʪʠʤʫʤʘ, ʧʘʨʘʤʝʪʨʳ ʢʦʪʦʨʦʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 2.18. 

ʂʨʠʚʳʝ ʜʠʥʘʤʠʢʠ ʦʪʥʦʰʝʥʠʷ ʪʝʢʫʱʝʛʦ ʛʦʜʠʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʩʪʚʦʣʘ ʜʝʨʝʚʴʝʚ ʚ 

ʪʦʣʱʠʥʫ ʢ ʩʨʝʜʥʝʤʫ ʧʝʨʠʦʜʠʯʝʩʢʦʤʫ ʚ ʨʝʘʣʴʥʳʭ ʜʨʝʚʦʩʪʦʷʭ, ʢʘʢ ʧʦʢʘʟʘʣʠ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ, ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʠʜʝʘʣʘ. ʆʥʠ ʯʘʩʪʦ ʚʦʣʥʦʦʙʨʘʟʥʳ, ʠʤʝ-

ʶʪ ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʳʡ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʶʱʠʡ ʚʦʟʨʘʩʪʥʦʡ ʪʨʝʥʜ 

(ʨʠʩ. 2 .19, 2 .20).  
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ʈʠʩ. 2.18.  ʂʨʠʚʳʝ ʜʠʥʘʤʠʢʠ ʚʝʣʠʯʠʥʳ ʦʪʥʦʰʝʥʠʷ 100ÖzD/DD ʚ çʠʜʝʘʣʴʥʳʭè ʩʦʩʥʦʚʳʭ 

ʜʨʝʚʦʩʪʦʷʭ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ ʙʦʥʠʪʝʪʘ (ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʨʘʩʯʝʪʦʚ: ʃʝʩʦʪʘʢʩʘʮʠʦʥʥʳʡ 

ʩʧʨʘʚʦʯʥʠʢ, 1980; ʊʍʈ ɺʅʀʀʃʄ; ʢʣʘʩʩʳ ʙʦʥʠʪʝʪʦʚ ʦʪ Iʙ ʜʦ Vʙ ʠʜʫʪ ʩʥʠʟʫ ʚʚʝʨʭ).  
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ʊʘʙʣʠʮʘ  2.18 

ɿʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʬʫʥʢʮʠʠ ʚʦʟʨʘʩʪʥʦʡ ʜʠʥʘʤʠʢʠ ʚʝʣʠʯʠʥʳ ʦʪʥʦʰʝʥʠʷ 100ÖzD/DDi 

ʚ çʠʜʝʘʣʴʥʳʭè ʩʦʩʥʦʚʳʭ ʜʨʝʚʦʩʪʦʷʭ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ ʙʦʥʠʪʝʪʘ (ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ 

ʜʣʷ  ʨʘʩʯʝʪʦʚ: ʃʝʩʦʪʘʢʩʘʮʠʦʥʥʳʡ  ʩʧʨʘʚʦʯʥʠʢ, 1980;  ʊʍʈ  ɺʅʀʀʃʄ) 

ʂʣʘʩʩ ʙʦʥʠʪʝʪʘ  
ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʬʫʥʢʮʠʠ Y=KÖ{1-exp[-aÖ(A-c)]}

b
Öexp[-aÖ(A-c)] 

K aÖ10
-3

 b c 

Iʙ 159,1 8,96 0,158 4,76 

Iʘ 166,7 8,82 0,178 5,28 

I 179,1 9,04 0,213 5,44 

II  186,2 8,92 0,218 5,53 

III  195,2 9,01 0,232 5,52 

IV  205,3 9,04 0,243 5,53 

V 221,2 9,45 0,271 5,36 

Vʘ 229,8 9,37 0,284 5,38 

Vʙ 231,8 9,20 0,271 5,47 
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ʈʠʩ. 2.19. ɺʘʨʠʘʥʪʳ ʢʨʠʚʳʭ ʜʠʥʘʤʠʢʠ ʚʝʣʠʯʠʥʳ ʦʪʥʦʰʝʥʠʷ ʪʝʢʫʱʝʛʦ ʛʦʜʠʯʥʦʛʦ ʨʘʜʠ-

ʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʢ ʩʨʝʜʥʝʤʫ ʧʝʨʠʦʜʠʯʝʩʢʦʤʫ ʚ ʩʦʩʥʷʢʘʭ ʄʘʨʠʡ ʕʣ (1 ïʩʦʩʥʷʢ ʩʬʘʛʥʦʚʳʡ,        

2 ï ʩʦʩʥʷʢ ʙʨʫʩʥʠʯʥʠʢʦʚʳʡ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, 3 ï ʢʫʣʴ ʪʫʨʳ  ʚ ʊʃʋ ɸ2). 
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ʈʠʩ. 2.20.  ɼʠʥʘʤʠʢʘ ʚʝʣʠʯʠʥʳ  ʞʠʟʥʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʫ ʤʦʜʝʣʴʥʦʛʦ ʜʝʨʝʚʘ ʄ-4  ʚ ʩʦʩ-

ʥʷʢʝ  ʩʬʘʛʥʦʚʦʤ (ʢʚ. 39  ʉʪʘʨʦʞʠʣʴʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ) 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʦʪʥʦʰʝʥʠʷ 100ÖzD/DDi ʢʘʢ ʦʪʜʝʣʴʥʳʭ ʜʝʨʝʚʴʝʚ, 

ʪʘʢ ʠ ʠʭ ʩʦʚʦʢʫʧʥʦʩʪʝʡ ʦʯʝʥʴ ʠʟʤʝʥʯʠʚʘ (ʨʠʩ. 2.21, 2.22, ʪʘʙʣ. 2.19). ʕʪʦ ʷʚʣʷʝʪʩʷ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʠʭ ʙʦʣʴʰʦʡ ʘʜʘʧʪʘʮʠʦʥʥʦʡ ʛʠʙʢʦʩʪʠ, ʧʦʟʚʦʣʷʶɦ ʝʡ ʠʤ ʜʘʞʝ ʚ 

ʟʨʝʣʦʤ ʚʦʟʨʘʩʪʝ ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʯʘʩʪʠʯʥʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʩʚʦʶ ʞʠʟʥʝʩʧʦʩʦʙ-

ʥʦʩʪʴ ʧʦʩʣʝ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʭ ʜʝʧʨʝʩʩʠʡ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʳʭ 

ʚʝʣʠʯʠʥʘ ʦʪʥʦʰʝʥʠʷ 100ÖzD/DDi ʦʧʫʩʢʘʝʪʩʷ ʠʥʦʛʜʘ ʜʦ 6-10%. ɼʘʥʥʦʝ ʩʚʦʡʩʪʚʦ 

ʜʝʨʝʚʴʝʚ ʠ ʜʨʝʚʦʩʪʦʝʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʧʨʠ ʥʘʟʥʘʯʝʥʠʠ    

ʣʝʩʦʚʦʜʩʪʚʝʥʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʋʩʪʘʥʦʚʣʝʥʦ ʪʘʢʞʝ, ʯʪʦ ʜʝʨʝ-

ʚʴʷ ʨʘʟʥʳʭ ʢʣʘʩʩʦʚ ʨʦʩʪʘ ʫʞʝ ʚ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʚʝʣʠʯʠʥʝ 

100ÖzD/DDi (ʨʠʩ. 2.23). ʇʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʚʦʟʨʘʩʪʘ ʜʝʨʝʚʴʝʚ ʩʪʝʧʝʥʴ ʨʘʟʣʠʯʠʷ, 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʤ ʨʘʥʛʦʚʦʛʦ ʨʦʩʪʘ (ʄʘʩʣʘʢʦʚ, 1984), ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦ-

ʣʝʝ ʟʥʘʯʠʪʝʣʴʥʦʡ. 
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ʈʠʩ. 2. 21.  ɼʠʥʘʤʠʢʘ  ʚʝʣʠʯʠʥʳ  ʦʪʥʦʰʝʥʠʷ  ʪʝʢʫʱʝʛʦ  ʛʦʜʠʯʥʦʛʦ  ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ  

ʢ  ʩʨʝʜʥʝʤʫ  ʧʝʨʠʦʜʠʯʝʩʢʦʤʫ ʚ  ʩʦʩʥʷʢʘʭ  ʈʝʩʧʫʙʣʠʢʠ  ʄʘʨʠʡ  ʕʣ  (ʧʦ ʜʘʥʥʳʤ 29 ʧʨʦʙʥʳʭ 

ʧʣʦʱʘʜʝʡ). 

 

ʊʘʙʣʠʮʘ  2.19 

ʇʦʢʘʟʘʪʝʣʠ  ʚʨʝʤʝʥʥʦʡ  ʠʟʤʝʥʯʠʚʦʩʪʠ  ʚʝʣʠʯʠʥʳ  100ÖzD/DDi   ʫ  ʜʝʨʝʚʴʝʚ  

ʚ 230-ʣʝʪʥʝʤ  ʩʦʩʥʷʢʝ  ʩʬʘʛʥʦʚʦʤ   (ʢʚ. 39 ʉʪʘʨʦʞʠʣʴʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ) 

ʅʦʤʝʨ ɼʠʘʤʝʪʨ ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʜʝʨʝʚʘ ʚ 1988 ʛ., ʩʤ Mx Sx Min Max ʈʘʟʤʘʭ 

1 33,0 80,3 39,3 21,5 224,1 202,6 

2 29,0 67,6 43,1 16,4 360,1 343,6 

3 29,4 107,1 64,3 24,2 330,1 305,9 

4 33,0 83,3 39,8 25,1 244,1 219,0 

5 30,8 62,8 47,3   5,8 205,0 199,2 

6 26,4 67,5 43,9 10,0 249,7 239,7 

7 26,6 71,9 47,9 10,5 286,4 275,9 

8 22,2 62,7 33,5 15,0 219,0 204,0 

9 21,0 79,4 43,3 22,5 282,8 260,3 

10 20,0 75,0 41,6 16,5 300,9 284,4 

11 20,8 114,3 70,0 23,6 452,5 428,9 

12 24,0 76,7 49,4 12,0 280,5 268,5 
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ʈʠʩ. 2.22.  ɼʠʥʘʤʠʢʘ ʚʝʣʠʯʠʥʳ ʦʪʥʦʰʝʥʠʷ ʪʝʢʫʱʝʛʦ ʛʦʜʠʯʥʦʛʦ ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʢ 

ʩʨʝʜʥʝʤʫ ʧʝʨʠʦʜʠʯʝʩʢʦʤʫ ʫ ʛʦʩʧʦʜʩʪʚʫʶʱʠʭ ʜʝʨʝʚʴʝʚ ʚ ʩʦʩʥʷʢʝ ʩʬʘʛʥʦʚʦʤ (ɸ ï ʩʨʝʜʥʝʝ ʧʦ 

12 ʤʦʜʝʣʷʤ; ɹ  ʠ ɺ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʠʥʠʤʘʣʴʥʳʝ ʠ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʚ ʚʳʙʦʨʢʝ). 
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ʈʠʩ. 2. 23.  ɼʠʥʘʤʠʢʘ ʦʪʥʦʰʝʥʠʷ ʚʝʣʠʯʠʥʳ ʪʝʢʫʱʝʛʦ ʛʦʜʠʯʥʦʛʦ ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʢ 

ʩʨʝʜʥʝʤʫ ʧʝʨʠʦʜʠʯʝʩʢʦʤʫ ʫ ʜʝʨʝʚʴʝʚ ʨʘʟʥʳʭ ʢʣʘʩʩʦʚ ʨʦʩʪʘ ʚ ʩʦʩʥʷʢʘʭ ʈʝʩʧʫʙʣʠʢʠ ʄʘʨʠʡ 

ʕʣ  (ɸ - ʢʫʣʴʪʫʨʘ ʚ ʊʃʋ ɺ2; ɹ - ʜʨʝʚʦʩʪʦʡ  ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʊʃʋ ɸ2;  I, III, 

IV -  ʢʣʘʩʩʳ  ʨʦʩʪʘ ʜʝʨʝʚʴʝʚ). 
 
ɿʦʥʦʡ ʪʨʘʥʟʠʪʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʦʚ ʦʪ ʢʦʨʥʝʡ ʢ ʢʨʦʥʝ ʫ ʩʦʩʥʳ 

ʦʙʳʢʥʦʚʝʥʥʦʡ ʷʚʣʷʝʪʩʷ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ (ʂʨʘʤʝʨ, ʂʦʟʣʦʚʩʢʠʡ, 

1963; ʀʚʘʥʦʚ, ɼʫʙʠʥʠʥ, 1992), ʚʥʝʰʥʝʝ ʢʦʣʴʮʦ ʟʘʙʦʣʦʥʠ, ʩʦʩʪʦʷʱʝʝ ʠʟ 3-5 ʛʦ-

ʜʠʯʥʳʭ ʩʣʦʝʚ ʜʨʝʚʝʩʠʥʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʝʣʠʯʠʥʘ ʞʠʟʥʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʜʝ-

ʨʝʚʴʝʚ ʙʫʜʝʪ ʠʤʝʪʴ ʨʝʘʣʴʥʳʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʩʤʳʩʣ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʙʫʜʝʪ 

ʚʳʨʘʞʘʪʴʩʷ ʯʝʨʝʟ ʦʪʥʦʰʝʥʠʝ ʩʨʝʜʥʝʛʦ ʛʦʜʠʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʧʦ ʧʣʦʱʘʜʠ ʩʝʯʝʥʠʷ 

ʩʪʚʦʣʘ ʟʘ ʧʦʩʣʝʜʥʝʝ ʧʷʪʠʣʝʪʠʝ ʢ ʩʨʝʜʥʝʤʫ ʟʘ ʚʝʩʴ ʧʨʝʜʰʝʩʪʚʫʶʱʠʡ ʧʝʨʠʦʜ ʠʭ 

ʞʠʟʥʠ. ʈʘʩʯʝʪʳ, ʧʨʦʚʝʜʝʥʥʳʝ ʧʦ ʊʍʈ ɺʅʀʀʃʄ ʜʣʷ ʩʦʩʥʷʢʦʚ, ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʢʨʠʚʳʝ ʜʠʥʘʤʠʢʠ ʚʝʣʠʯʠʥʳ 100ÖzG5/DGi  ʠʤʝʶʪ ʪʫ ʞʝ ʘʩʠʤʤʝʪʨʠʯʥʦ-ʢʫʧʦʣʦ-

ʦʙʨʘʟʥʫʶ ʬʦʨʤʫ (ʨʠʩ. 2.24), ʢʘʢ ʠ ʚʝʣʠʯʠʥʳ 100ÖzD/DDi,  ʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦ-

ʜʝʣʴʶ ʷʚʣʷʝʪʩʷ ʪʘ ʞʝ ʬʫʥʢʮʠʷ ʦʧʪʠʤʫʤʘ, ʧʘʨʘʤʝʪʨʳ ʢʦʪʦʨʦʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 



 

 103 
 

 

ʪʘʙʣ. 2.20. ʂʨʠʚʳʝ  ʜʠʥʘʤʠʢʠ ʚʝʣʠʯʠʥʳ 100ÖzG5/DGi ʚ ʨʝʘʣʴʥʳʭ ʜʨʝʚʦʩʪʦʷʭ ʚʦ 

ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʚʦʣʥʦʦʙʨʘʟʥʳ, ʥʦ ʠʤʝʶʪ ʤʝʥʴʰʫʶ ʘʤʧʣʠʪʫʜʫ ʢʦʣʝʙʘʥʠʡ, 

ʥʝʞʝʣʠ ʚʝʣʠʯʠʥʳ 100ÖzD/DDi  (ʨʠʩ. 2.25). ʋ ʛʦʩʧʦʜʩʪʚʫʶʱʠʭ ʜʝʨʝʚʴʝʚ ʚʝʣʠʯʠ-

ʥʘ 100ÖzG5/DGi ʚ ʩʦʩʥʷʢʘʭ ʙʨʫʩʥʠʯʥʠʢʦʚʳʭ ʨʝʜʢʦ ʦʧʫʩʢʘʝʪʩʷ ʥʠʞʝ 60%, ʘ ʚ 

ʩʦʩʥʢ̫ʘʭ ʩʬʘʛʥʦʚʳʭ ï 25%. ʇʘʜʝʥʠʝ ʝʝ ʥʠʞʝ ʵʪʦʛʦ ʫʨʦʚʥʷ ʷʚʣʷʝʪʩʷ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʦʤ ʥʝʦʙʨʘʪʠʤʦʛʦ ʦʩʣʘʙʣʝʥʠʷ ʜʝʨʝʚʘ ʠ ʧʨʝʜʚʝʩʪʥʠʢʦʤ ʝʛʦ ʩʢʦʨʦʡ ʛʠʙʝʣʠ (ʨʠʩ. 

2.26). 
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ʈʠʩ. 2.24.  ʂʨʠʚʳʝ ʜʠʥʘʤʠʢʠ ʚʝʣʠʯʠʥʳ ʦʪʥʦʰʝʥʠʷ 100ÖzG/DGi ʚ çʠʜʝʘʣʴʥʳʭè ʩʦʩʥʦʚʳʭ 

ʜʨʝʚʦʩʪʦʷʭ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ ʙʦʥʠʪʝʪʘ (ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʨʘʩʯʝʪʦʚ: ʃʝʩʦʪʘʢʩʘʮʠʦʥʥʳʡ 

ʩʧʨʘʚʦʯʥʠʢ, 1980; ʊʍʈ ɺʅʀʀʃʄ; ʢʣʘʩʩʳ ʙʦʥʠʪʝʪʦʚ ʦʪ Iʙ ʜʦ Vʙ ʠʜʫʪ ʩʥʠʟʫ ʚʚʝʨʭ).  

 
ʊʘʙʣʠʮʘ  2.20 

ɿʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʬʫʥʢʮʠʠ ʚʦʟʨʘʩʪʥʦʡ ʜʠʥʘʤʠʢʠ ʚʝʣʠʯʠʥʳ ʦʪʥʦʰʝʥʠʷ 100ÖzG5/DGi  

ʚ çʠʜʝʘʣʴʥʳʭè ʩʦʩʥʦʚʳʭ ʜʨʝʚʦʩʪʦʷʭ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ ʙʦʥʠʪʝʪʘ  

(ʜʘʥʥʳʝ ʜʣʷ ʨʘʩʯʝʪʦʚ: ʊʍʈ  ɺʅʀʀʃʄ) 

ʂʣʘʩʩ 

ʙʦʥʠʪʝʪʘ 

ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʬʫʥʢʮʠʠ  Y=KÖ{1-exp[-aÖ(A-c)]}
b
Öexp[-aÖ(A-c)] 

K aÖ10
-3
 b c 

Iʙ 320,5 9,01 0,174 5,13 

Iʘ 336,5 8,88 0,194 5,46 

I 361,7 9,09 0,230 5,51 

II  376,0 8,97 0,235 5,58 

III  395,1 9,07 0,249 5,55 

IV  414,8 9,09 0,261 5,55 

V 447,5 9,51 0,290 5,35 

Vʘ 464,3 9,42 0,303 5,36 

Vʙ 468,1 9,25 0,290 5,45 
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ʈʠʩ. 2.25.  ɼʠʥʘʤʠʢʘ  ʚʝʣʠʯʠʥʳ  ʞʠʟʥʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʫ ʜʝʨʝʚʴʝʚ ʚ ʩʦʩʥʷʢʘʭ ʄʘʨʠʡ ʕʣ 

(ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ - ʢʫʣʴʪʫʨʳ 1901 ʛʦʜʘ ʚ ʊʃʋ ɸ2, ʧʫʥʢʪʠʨʥʘʷ ʣʠʥʠʷ - ʤʦʜʝʣʴʥʦʝ  ʜʝʨʝʚʦ  ʄ-5 

ʚ  ʩʦʩʥʷʢʝ  ʩʬʘʛʥʦʚʦʤ ). 

 

40

60

80

100

120

140

160

353025201510

ɺʦʟʨʘʩʪ, ʣʝʪ

ɺ
ʝ
ʣ
ʠ
ʯ
ʠ
ʥ
ʘ
 
 
z
G
/
d
G
,
 
%
 

I

III

IV

ɸ

50

100

150

200

250

8070605040302010

ɺʦʟʨʘʩʪ, ʣʝʪ

I

IV

ɹ

 

ʈʠʩ. 2.26.  ɼʠʥʘʤʠʢʘ ʚʝʣʠʯʠʥʳ ʦʪʥʦʰʝʥʠʷ 100ÖzG5/DGi  ʫ ʜʝʨʝʚʴʝʚ ʨʘʟʥʳʭ ʢʣʘʩʩʦʚ ʨʦʩʪʘ 

ʚ ʩʦʩʥʷʢʘʭ ʄʘʨʠʡ  ʕʣ (ɸ ï ʢʫʣʴʪʫʨʘ ʚ ʊʃʋ ɺ2; ɹ ï ʜʨʝʚʦʩʪʦʡ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʚ ʊʃʋ ɸ2; I, III, IV ï ʢʣʘʩʩʩʳ ʨʦʩʪʘ ʜʝʨʝʚʴʝʚ ʧʦ ɻ. ʂʨʘʬʪʫ). 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʩʨʘʚʥʠ-

ʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʭʦʜʘ ʨʦʩʪʘ ʠ ʜʠʥʘʤʠʢʠ ʞʠʟʥʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʥʝ ʪʦʣʴʢʦ ʨʘʟ-

ʥʳʭ ʚʠʜʦʚ ʜʝʨʝʚʴʝʚ, ʥʦ ʠ ʨʘʟʥʳʭ ʚʠʜʦʚ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʭ ʩʪʚʦʣʘ. ʀʩ-

ʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʷʜʳ ʧʦʢʘʟʘʪʝʣʝʡ zG /DGi ʠ zʅ/Dʅi  ʥʝ ʠʜʝʥʪʠʯʥʳ 

ʜʨʫʛ ʜʨʫʛʫ ʠ ʩʦʜʝʨʞʘʪ ʨʘʟʣʠʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʞʠʟʥʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʜʝʨʝʚʴ-

ʝʚ ï ʚʝʣʠʯʠʥʘ ʞʠʟʥʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʦʩʪʘ ʜʝʨʝʚʴʝʚ ʩʦʩʥʳ ʧʦ ʧʣʦʱʘʜʠ ʩʝʯʝ-
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ʥʠʷ ʩʪʚʦʣʘ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʧʨʝʚʦʩʭʦʜʠʪ ʪʘʢʦʚʫʶ ʧʦ ʠʭ ʚʳʩʦʪʝ ʜʘʞʝ ʚ ʟʘʛʫ-

ʱʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʠ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʠʥʫʶ ʜʠʥʘʤʠʢʫ (ʨʠʩ. 2.27).  
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ʈʠʩ. 2.27.  ɼʠʥʘʤʠʢʘ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ 100ÖzG /DGi (ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ) ʠ 100Özʅ/Dʅi 

(ʧʫʥʢʪʠʨ)  ʚ  ʩʦʩʥʷʢʘʭ   ʄʘʨʠʡ  ʕʣ  (ɸ - ʢʫʣʴʪʫʨʳ  ʚ  ʊʃʋ  ɸ2;  ɹ - ʢʫʣʴʪʫʨʳ  ʚ  ʊʃʋ  ɺ2;    

ɺ ʠ ɻ - ʜʨʝʚʦʩʪʦʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ  ʚ  ʊʃʋ ɸ2   ʠ  ɸ5 ;  ʧʦ ʦʩʠ  

ʦʨʜʠʥʘʪ ï ʟʥʘʯʝʥʠʝ ʚʝʣʠʯʠʥʳ ʞʠʟʥʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʜʝʨʝʚʴʝʚ; ʧʦ ʦʩʠ ʘʙʩʮʠʩʩ ï ʚʦʟʨʘʩʪ 

ʜʨʝʚʦʩʪʦʷ, ʣʝʪ). 

 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʜʘʪʴ ʥʝʢʦʪʦʨʳʝ ʧʨʠʜʝʨʞʢʠ ʜʣʷ ʜʠʘʛʥʦ-

ʩʪʠʢʠ ʞʠʟʥʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʝʨʝʚʴʝʚ ʩʪʘʨʰʝ 25 ʣʝʪ ʚ ʩʦʩʥʷʢʘʭ ʙʨʫʩʥʠʯʥʠʢʦ-

ʚʦʡ ʛʨʫʧʧʳ ʪʠʧʦʚ ʣʝʩʘ ʧʦ ʚʝʣʠʯʠʥʝ ʦʪʥʦʰʝʥʠʷ 100ÖzG5/DGi :  

ɿʥʘʯʝʥʠʝ ʚʝʣʠʯʠʥʳ ɾʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ  

100ÖzG5/DGi , %: ʜʝʨʝʚʘ: 

ʤʝʥʝʝ 50 ʦʯʝʥʴ ʥʠʟʢʘʷ (1 ʙʘʣʣ) 

51 - 70 ʥʠʟʢʘʷ ( 2 ʙʘʣʣʘ) 

71 - 90 ʩʨʝʜʥʷʷ (3 ʙʘʣʣʘ) 
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91 - 110 ʚʳʩʦʢʘʷ (4 ʙʘʣʣʘ) 

ʙʦʣʝʝ 110 ʦʯʝʥʴ ʚʳʩʦʢʘʷ (5 ʙʘʣʣʦʚ) 

ʈʷʜʳ ʦʩʪʘʪʢʦʚ, ʪ.ʝ. ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʚʦʟʨʘʩʪʥʦʛʦ ʪʨʝʥʜʘ, ʚʳʨʘʞʝʥʥʳʝ ʚ ʜʦʣʷʭ 

ʠʣʠ % ʦʪ ʨʘʩʯʝʪʥʳʭ ʜʣʷ ʢʘʞʜʦʡ ʪʦʯʢʠ ʠ ʥʘʟʳʚʘʝʤʳʝ ʦʙʳʯʥʦ ʠʥʜʝʢʩʘʤʠ, ʥʝʩʫʪ 

ʚ ʩʝʙʝ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʧʦʣʝʟʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʟʤʝʥʝʥʠʷʭ ʩʦʩʪʦʷʥʠʷ ʜʝʨʝʚʝɹʚ 

ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʨʠʨʦʜʥʳʭ ʠʣʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʦʟʤʫʱʝʥʠʡ ʫʩʣʦʚʠʡ ʩʨʝʜʳ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʜʠʥʘʤʠʢʠ ʜʝʥʜʨʦʮʝʥʦʟʦʚ ʠ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ  ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʠʩ-

ʧʦʣʴʟʫʶʪ ʚ ʦʩʥʦʚʥʦʤ ʨʷʜʳ ʠʥʜʝʢʩʦʚ ʦʙʱʝʛʦ ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʜʝʨʝʚʴʝʚ. 

ɼʠʥʘʤʠʯʝʩʢʠʝ ʞʝ ʨʷʜʳ ʠʥʜʝʢʩʦʚ ʚʝʨʭʫʰʝʯʥʦʛʦ ʧʦʙʝʛʘ, ʩʣʦʝʚ ʨʘʥʥʝʡ ʠ ʧʦʟʜʥʝʡ 

ʜʨʝʚʝʩʠʥʳ ʧʨʠʤʝʥʷʶʪʩʷ ʢʨʘʡʥʝ ʨʝʜʢʦ, ʭʦʪʷ ʦʥʠ ʚ ʧʨʠʥʮʠʧʝ ʜʦʣʞʥʳ ʠʥʬʦʨʤʘ-

ʪʠʚʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʜʦʧʦʣʥʷʪʴ ʜʨʫʛ ʜʨʫʛʘ, ʦʪʨʘʞʘʷ ʩʧʝʮʠʬʠʢʫ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʠ 

ʩʦʩʪʦʷʥʠʷ ʜʝʨʝʚʴʝʚ ʚ ʧʝʨʠʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʵʣʝʤʝʥʪʘ ʤʦʨ-

ʬʦʩʪʨʫʢʪʫʨʳ ʠʭ ʩʪʚʦʣʘ. ʀʤʝʶʱʠʝʩʷ ʚ ʣʠʪʝʨʘʪʫʨʝ ʩʚʝʜʝʥʠʷ ʦʙ ʠʥʬʦʨʤʘʪʠʚʥʦʡ 

ʟʥʘʯʠʤʦʩʪʠ, ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʧʫʪʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ ʨʷ-

ʜʦʚ ʠʥʜʝʢʩʦʚ ʨʘʟʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʪʚʦʣʘ ʢʨʘʡʥʝ ʩʢʫʜʥʳ ʠ ʧʨʦʪʠʚʦ-

ʨʝʯʠʚʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʨʝʰʝʥʥʦʩʪʠ ʜʘʥʥʦʡ ʟʘʜʘʯʠ. 

ʀʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʨʷʜʦʚ ʠʥʜʝʢʩʦʚ ʨʘʟʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʪʚʦʣʘ 

ʦʪʨʘʞʘʶʪ ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʘʨʘʤʝʪʨʳ ʠʭ ʦʙʱʝʡ ʠʟʤʝʥʯʠʚʦʩʪʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ, 

ʧʨʦʚʝʜʝʥʥʳʝ ʚ 13 ʙʠʦʪʦʧʘʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʢʫʣʴʪʫʨʘʤʠ ʩʦʩʥʳ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩ-

ʪʘ, ʠʩʭʦʜʥʦʡ ʛʫʩʪʦʪʳ ʠ ʫʩʣʦʚʠʡ ʧʨʦʠʟʨʘʩʪʘʥʠʷ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʡ ʠʟ-

ʤʝʥʯʠʚʦʩʪʴʶ ʦʙʣʘʜʘʶʪ ʨʷʜʳ ʠʥʜʝʢʩʦʚ ʩʣʦʷ ʧʦʟʜʥʝʡ ʜʨʝʚʝʩʠʥʳ, ʢʦʪʦʨʳʝ ʥʝʩʫʪ 

ʚ ʩʝʙʝ ʦʩʥʦʚʥʦʡ ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ ʦ ʜʠʥʘʤʠʢʝ ʩʦʩʪʦʷʥʠʷ ʜʝʨʝʚʴʝʚ ʠ ʫʩʣʦʚʠʡ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ (ʪʘʙʣ. 2.21). ʕʪʦʪ ʬʘʢʪ ʧʦʜʪʚʝʨʞʜʘʶʪ ʠ ʜʘʥʥʳʝ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦ-

ʚʘʪʝʣʝʡ (ɻʦʨʪʠʥʩʢʠʡ ʠ ʜʨ., 1986). ʅʘʠʤʝʥʝʝ ʠʟʤʝʥʯʠʚʳʤʠ ʚ ʩʦʧʨʷʞʝʥʥʳʭ ʚʳ-

ʙʦʨʢʘʭ ʦʢʘʟʘʣʠʩʴ ʨʷʜʳ ʠʥʜʝʢʩʦʚ ʚʝʨʭʫʰʝʯʥʦʛʦ ʧʦʙʝʛʘ. ʇʦ ʩʪʝʧʝʥʠ ʠʟʤʝʥʯʠʚʦ-

ʩʪʠ ʨʷʜʳ ʠʥʜʝʢʩʦʚ ʧʨʠʨʦʩʪʘ ʨʘʟʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʪʚʦʣʘ ʙʠʦʪʦʧʠʯʝ-

ʩʢʠ ʥʝ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ (ʪʘʙʣ. 2.22), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʪʨʘʞʝʥʠʠ 

ʠʤʠ ʢʘʯʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʚʩʪʨʝʯ 

ʟʥʘʯʝʥʠʡ ʠʥʜʝʢʩʦʚ ʧʨʠʨʦʩʪʘ ʚʩʝʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʪʚʦʣʘ, ʥʝʩʢʦʣʴʢʦ ʦʪ-

ʣʠʯʘʶʱʝʛʦʩʷ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ (As = 0,104 ... 0,478; E = 0,649 ... 0,983), ʣʫʯʰʝ 

ʚʩʝʛʦ, ʢʘʢ ʧʦʢʘʟʘʣʠ ʨʘʩʯʝʪʳ, ʦʧʠʩʳʚʘʝʪ ʬʫʥʢʮʠʷ ɺʝʡʙʫʣʣʘ (ʨʠʩ. 2.28).  
 

ʊʘʙʣʠʮʘ  2.21 

ʇʘʨʘʤʝʪʨʳ  ʠʟʤʝʥʯʠʚʦʩʪʠ  ʨʷʜʦʚ  ʠʥʜʝʢʩʦʚ  ʧʨʠʨʦʩʪʘ  ʨʘʟʥʳʭ  ʩʪʨʫʢʪʫʨʥʳʭ  

ʵʣʝʤʝʥʪʦʚ  ʩʪʚʦʣʘ  ʜʝʨʝʚʴʝʚ  ʚ  ʢʫʣʴʪʫʨʘʭ  ʩʦʩʥʳ  ʈʝʩʧʫʙʣʠʢʠ  ʄʘʨʠʡ ʕʣ 

ʉʪʨʫʢʪʫʨʥʳʡ  ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʠʟʤʝʥʯʠʚʦʩʪʠ*  (N = 236) 

ʵʣʝʤʝʥʪ  ʩʪʚʦʣʘ Sx min max As E a b c 

ɺʝʨʭʫʰʝʯʥʳʡ ʧʦʙʝʛ 18,1 51,3 156,1 0,104 0,720 8,611 3,907 46,2 

ʉʣʦʡ ʨʘʥʥʝʡ ʜʨʝʚʝʩʠʥʳ 18,7 47,7 168,2 0,199 0,983 5,456 4,285 38,1 

ʉʣʦʡ ʧʦʟʜʥʝʡ ʜʨʝʚʝʩʠʥʳ 24,8 44,7 189,0 0,478 0,649 2,137 3,708 26,6 

* - Sx - ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ; min, max - ʤʠʥʠʤʘʣʴʥʦʝ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʷ ʚ ʚʳʙʦʨʢʝ;  As - ʢʦʵʬʬʠʮʠʝʥʪ ʘʩʠʤʤʝʪʨʠʠ;   ɽ - ʢʦʵʬʬʠʮʠʝʥʪ ʵʢʩʮʝʩʩʘ; ʘ, b - ʧʘʨʘ-

ʤʝʪʨʳ ʬʫʥʢʮʠʠ ɺʝʡʙʫʣʣʘ Y=100Öà1-exp{-aÖ[(X i - c)/100]
b
}ð, ʦʧʠʩʳʚʘʶʱʝʡ ʠʥʪʝʛʨʘʣʴʥʫʶ ʚʝ-
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ʨʦʷʪʥʦʩʪʴ ʨʘʩʩʝʠʚʘʥʠʷ ʟʥʘʯʝʥʠʡ ʠʥʜʝʢʩʦʚ ʧʨʠʨʦʩʪʘ ʨʘʟʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʪʚʦʣʘ 

ʜʝʨʝʚʴʝʚ ʚ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ. 

ʊʘʙʣʠʮʘ  2.22 

ʆʮʝʥʢʘ ʩʦʧʨʷʞʝʥʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚʝʣʠʯʠʥʳ ʩʨʝʜʥʝʛʦ ʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ 

ʠʥʜʝʢʩʦʚ ʧʨʠʨʦʩʪʘ ʨʘʟʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʪʚʦʣʘ ʜʝʨʝʚʴʝʚ ʚ ʢʫʣʴʪʫʨʘʭ ʩʦʩʥʳ 

ʉʪʨʫʢʪʫʨʥʳʡ 

ʵʣʝʤʝʥʪ  ʩʪʚʦʣʘ 

ɿʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʚʝʣʠʯʠʥʘʤʠ Sx  

ʨʘʟʥʳʭ  ʩʪʨʫʢʪʫʨʥʳʭ  ʵʣʝʤʝʥʪʦʚ  ʩʪʚʦʣʘ  ʜʝʨʝʚʴʝʚ 

ɺʝʨʭʫʰʝʯʥʳʡ  ʧʦʙʝʛ ʉʣʦʡ  ʨʘʥʥʝʡ  ʜʨʝʚʝʩʠʥʳ 

ɺʝʨʭʫʰʝʯʥʳʡ ʧʦʙʝʛ  1,000 -0,039 

ʉʣʦʡ ʨʘʥʥʝʡ ʜʨʝʚʝʩʠʥʳ -0,128  1,000 

ʉʣʦʡ ʧʦʟʜʥʝʡ ʜʨʝʚʝʩʠʥʳ -0,039 -0,070 
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ʈʠʩ. 2.28.   ʀʥʪʝʛʨʘʣʴʥʦʝ (ɸ) ʠ  ʯʘʩʪʦʪʥʦʝ (ɹ)  ʨʘʩʧʨʝʜʝʣʝʥʠʝ  ʚʝʨʦʷʪʥʦʩʪʠ  ʨʘʩʩʝʠʚʘʥʠʷ 

ʟʥʘʯʝʥʠʡ  ʠʥʜʝʢʩʦʚ ʧʨʠʨʦʩʪʘ ʨʘʟʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʪʚʦʣʘ ʜʝʨʝʚʴʝʚ ʚ ʢʫʣʴʪʫʨʘʭ 

ʩʦʩʥʳ (1 - ʚʝʨʭʫʰʝʯʥʳʡ ʧʦʙʝʛ, 2 - ʩʣʦʡ ʨʘʥʥʝʡ ʜʨʝʚʝʩʠʥʳ; 3 - ʩʣʦʡ ʧʦʟʜʥʝʡ ʜʨʝʚʝʩʠʥʳ). 

 

ʆʧʨʝʜʝʣʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʪʝʧʝʥʴ ʠʟʤʝʥʯʠʚʦʩʪʠ ʨʷʜʦʚ ʠʥʜʝʢʩʦʚ ʧʨʠʨʦʩʪʘ 

ʨʘʟʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʪʚʦʣʘ ʦʢʘʟʳʚʘʝʪ, ʢʘʢ ʧʦʢʘʟʘʣʠ ʠʩʩʣʝʜʦʚʘ-

ʥʠ̫, ʪʠʧ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʩʫʭʠʭ ʠ ʟʘʙʦʣʦʯʝʥʥʳʭ 

ʙʦʨʘʭ, ʷʚʣʷʶʱʠʭʩʷ ʵʢʩʪʨʝʤʘʣʴʥʳʤʠ ʧʦ ʧʨʦʠʟʨʘʩʪʘʥʠʶ ʩʦʩʥʳ ʙʠʦʪʦʧʘʤʠ, ʩʪʝ-

ʧʝʥʴ ʠʟʤʝʥʯʠʚʦʩʪʠ ʨʷʜʦʚ ʠʥʜʝʢʩʦʚ ʧʨʠʨʦʩʪʘ ʚʝʨʭʫʰʝʯʥʦʛʦ ʧʦʙʝʛʘ ʠ ʩʣʦʷ ʨʘʥ-

ʥʝʡ ʜʨʝʚʝʩʠʥʳ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ, ʯʝʤ ʚ ʩʨʝʜʥʠʭ ʧʦ ʫʚʣʘʞʥʝʥʠʶ ʪʠʧʘʭ ʣʝʩʦʨʘʩ-

ʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʦʥʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʧʪʠʤʫʤʘ (ʪʘʙʣ. 2.23). 

ʕʪʦ, ʚ ʦʙʱʝʤ-ʪʦ, ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʳʚʦʜʳ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʦ ʵʪʦʤʫ ʚʦʧʨʦʩʫ (ɺʠʭ-

ʨʦʚ, ʇʨʦʪʘʩʝʚʠʯ, 1965; ɹʠʪʚʠʥʩʢʘʩ, 1974). ʀʟʤʝʥʯʠʚʦʩʪʴ ʞʝ ʠʥʜʝʢʩʦʚ ʧʨʠʨʦʩʪʘ 

ʩʣʦʷ ʧʦʟʜʥʝʡ ʜʨʝʚʝʩʠʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʩʚʷʟʘʥʘ ʩ ʪʠʧʦʤ ʣʝʩʘ, ʘ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʜʝʡʩʪʚʠʝʤ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ. ɺʦʟʨʘʩʪ ʜʝʨʝʚʴʝʚ, ʢʘʢ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʥʝ ʦʢʘʟʳ-

ʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʠʟʤʝʥʯʠʚʦʩʪʴ ʨʷʜʦʚ ʠʥʜʝʢʩʦʚ ʧʨʠʨʦʩʪʘ ʚ ʩʦʩ-

ʥʷʢʘʭ ʙʨʫʩʥʠʯʥʠʢʦʚʳʭ (ʪʘʙʣ. 2.24). ɺ ʩʦʩʥʷʢʘʭ ʩʬʘʛʥʦʚʳʭ ʤʦʣʦʜʳʝ ʜʝʨʝʚʴʷ ʙʦ-

ʣʝʝ ʯʫʪʢʦ ʨʝʘʛʠʨʫʶʪ ʥʘ ʬʣʫʢʪʫʘʮʠʠ ʢʣʠʤʘʪʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʤ ʧʝʨʠʦʜʝ ʠʭ ʘʜʘʧʪʘʮʠʠ ʢ ʞʝʩʪʢʠʤ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ. ɺ ʩʦʩʥʷʢʝ ʧʦʡʤʝʥ-
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ʥʦʤ ʜʫʙʦʚʦ-ʣʠʧʦʚʦʤ (ʊʃʋ ʉ3), ʥʘʦʙʦʨʦʪ, ʧʨʠʨʦʩʪ ʫ ʩʪʘʨʳʭ ʜʝʨʝʚʴʝʚ ʚ ʨʝʟʫʣɹ -

ʪʘʪʝ ʦʩʣʘʙʣʝʥʠʷ ʠʭ ʞʠʟʥʝʥʥʳʭ ʬʫʥʢʮʠʡ ʙʦʣʝʝ ʠʟʤʝʥʯʠʚ, ʯʝʤ ʫ ʤʦʣʦʜʳʭ. 
ʊʘʙʣʠʮʘ  2.23  

ɺʣʠʷʥʠʝ  ʫʩʣʦʚʠʡ  ʧʨʦʠʟʨʘʩʪʘʥʠʷ  ʜʨʝʚʦʩʪʦʝʚ  ʥʘ  ʠʟʤʝʥʯʠʚʦʩʪʴ  ʚʝʣʠʯʠʥʳ  

ʠʥʜʝʢʩʦʚ ʧʨʠʨʦʩʪʘ ʨʘʟʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʪʚʦʣʘ ʜʝʨʝʚʴʝʚ 

 ɿʥʘʯʝʥʠʝ  ʧʘʨʘʤʝʪʨʦʚ  ʠʟʤʝʥʯʠʚʦʩʪʠ, % 

ʊʃʋ Sx min max ʨʘʟʤʘʭ 

ɺʝʨʭʫʰʝʯʥʳʡ  ʧʦʙʝʛ, ʦʪʨʝʟʦʢ  ʚʨʝʤʝʥʠ  ʩ  1965 ʧʦ 1988 ʛʛ. 

ɸ1 17,0 62,0 129,9 67,9 

ɸ2 12,9 78,4 133,6 55,2 

ɺ2 12,0 74,2 125,6 51,4 

ɸ5 29,9 54,2 150,4 96,2 

ʉʣʦʡ  ʨʘʥʥʝʡ  ʜʨʝʚʝʩʠʥʳ,  ʦʪʨʝʟʦʢ  ʚʨʝʤʝʥʠ  ʩ  1965 ʧʦ 1990 ʛʛ. 

ɸ1 30,3 52,5 167,4 114,9 

ɸ2 18,9 70,6 149,8   79,2 

ɸ2 17,6 62,3 141,6   79,3 

ɺ2 15,7 74,1 135,6   61,5 

ʉ3 11,8 70,7 122,9   52,2 

ʉʣʦʡ  ʧʦʟʜʥʝʡ  ʜʨʝʚʝʩʠʥʳ,  ʦʪʨʝʟʦʢ  ʚʨʝʤʝʥʠ  ʩ  1965 ʧʦ 1990 ʛʛ. 

ɸ1 28,5 51,8 155,5 103,7 

ɸ2 17,6 48,1 123,2   75,1 

ɸ2 17,6 62,3 141,6   79,3 

ɺ2 24,2 65,9 175,0 109,1 

ʉ3 17,7 73,9 137,2   63,3 

 

ʊʘʙʣʠʮʘ  2.24 

ɺʣʠʷʥʠʝ  ʚʦʟʨʘʩʪʘ  ʜʝʨʝʚʴʝʚ  ʥʘ  ʠʟʤʝʥʯʠʚʦʩʪʴ  ʚʝʣʠʯʠʥʳ  ʠʥʜʝʢʩʦʚ  ʠʭ  ʦʙʱʝʛʦ 

ʨʘʜʠʘʣʴʥʦʛʦ  ʧʨʠʨʦʩʪʘ  ʚ  ʨʘʟʣʠʯʥʳʭ  ʪʠʧʘʭ  ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ  ʫʩʣʦʚʠʡ 

ɺʦʟʨʘʩʪ, 

ʣʝʪ* 

ɺʨʝʤʝʥʥʦʡ 

ʠʥʪʝʨʚʘʣ, ʛʛ. 
ʊʃʋ 

ɿʥʘʯʝʥʠʷ  ʧʘʨʘʤʝʪʨʦʚ  ʠʟʤʝʥʯʠʚʦʩʪʠ, % 

Sx min max ʨʘʟʤʘʭ 

32 1920-1992 ɸ2 16,8 57,1 160,6 103,5 

93 1920-1992 ʊʦʪ ʞʝ 18,9 53,8 134,5   80,7 

32 1920-1955 - ç- 14,3 51,1 126,8   75,7 

93 1920-1955 - ç- 15,4 63,7 134,5   70,8 

67 1955-1992 - ç- 18,8 69,2 160,6   91,4 

128 1955-1992 - ç- 16,8 53,8 119,8   66,0 

15 1965-1985 ʉ3   8,9 84,8 120,8   36,0 

105 1965-1985 ʉ3 13,0 67,5 112,9   45,4 

15 1945-1985 ɸ5 28,1 54,5 174,8 120,3 
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185 1945-1985 ɸ5 12,2 49,9   96,4   46,5 

* - ʥʘ ʥʘʯʘʣʦ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ. 

ʉʪʝʧʝʥʴ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠʥʜʝʢʩʦʚ ʛʦʜʠʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʜʝʨʝʚʴʝʚ ʟʘʚʠʩʠʪ ʪʘʢ-

ʞʝ ʦʪ ʛʫʩʪʦʪʳ ʥʘʩʘʞʜʝʥʠʡ (ʪʘʙʣ. 2.25) ï ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʠʩʭʦʜʥʦʡ ʛʫʩʪʦʪʳ 

ʢʫʣʴʪʫʨ ʠ ʫʚʝʣʠʯʝʥʠʷ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʢʦʥʢʫʨʝʥʪʥʦʡ ʙʦʨʴʙʳ ʤʝʞʜʫ ʜʝʨʝʚʴʷʤʠ 

ʟʘ ʞʠʟʥʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠʟʤʝʥʯʠʚʦʩʪʴ ʟʥʘʯʝʥʠʡ ʠʥʜʝʢʩʦʚ ʧʨʠʨʦʩʪʘ ʚʝʨʭʫ-

ʰʝʯʥʦʛʦ ʧʦʙʝʛʘ ʠ ʩʣʦʷ ʨʘʥʥʝʡ ʜʨʝʚʝʩʠʥʳ ʚʦʟʨʘʩʪʘʝʪ, ʘ ʩʣʦʷ ʧʦʟʜʥʝʡ ʜʨʝʚʝʩʠʥʳ, 

ʥʘʦʙʦʨʦʪ, ʧʘʜʘʝʪ. ʆʩʦʙʝʥʥʦ ʯʝʪʢʦ ʵʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʙʦʛʘʪʳʭ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ. ʕʪʦ ʷʚʣʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʩʝʟʦʥʥʦʛʦ ʨʦʩʪʘ ʩʪʨʫʢ-

ʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʪʚʦʣʘ ʜʝʨʝʚʴʝʚ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ 

ʧʦʜ ʧʦʣʦʛʦʤ ʜʨʝʚʦʩʪʦʝʚ. ʀʩʩʣʝʜʦʚʘʪʝʣʷʤʠ (ʀʚʘʥʦʚ, 1934; ʊʠʤʦʬʝʝʚ, 1959; ʉʘ-

ʚʠʥʘ, ɾʫʨʘʚʣʝʚʘ, 1978; ʃʦʙʞʘʥʠʜʟʝ, 1969; ʅʝʭʘʡʯʫʢ, ɹʨʷʥʮʝʚʘ, 1984) ʧʦʢʘʟʘʥʦ, 

ʯʪʦ ʚ ʛʫʩʪʳʭ ʜʨʝʚʦʩʪʦʷʭ, ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʩʪʚʦʣʦʚ ʜʝʨʝʚʴʝʚ, ʧʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʝʟʦʥʥʦʛʦ ʨʦʩʪʘ ʚʝʨʭʫʰʝʯʥʦʛʦ ʧʦʙʝʛʘ ʠ ʩʣʦʷ ʨʘʥʥʝʡ ʜʨʝʚʝʩʠ-

ʥʳ ʙʦʣʝʝ ʢʦʨʦʪʢʘʷ, ʯʝʤ ʚ ʨʝʜʢʠʭ. ʋʤʝʥʴʰʝʥʠʝ ʧʝʨʠʦʜʘ ʨʦʩʪʘ ʧʨʠʚʦʜʠʪ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʢ ʫʚʝʣʠʯʝʥʠʶ ʚ ʝʛʦ ʧʨʝʜʝʣʘʭ ʤʝʞʩʝʟʦʥʥʳʭ ʬʣʫʢʪʫʘʮʠʡ ʤʝʪʝʦʫʩʣʦʚʠʡ, 

ʦʪʨʘʞʘʶʱʠʭʩʷ ʥʘ ʚʝʣʠʯʠʥʝ ʧʨʠʨʦʩʪʘ ʵʪʠʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʪʚʦʣʘ. 

ʉʥʠʞʝʥʠʝ ʩʪʝʧʝʥʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠʥʜʝʢʩʦʚ ʧʨʠʨʦʩʪʘ ʩʣʦʷ ʧʦʟʜʥʝʡ ʜʨʝʚʝʩʠʥʳ ʚ 

ʛʫʩʪʳʭ ʜʨʝʚʦʩʪʦʷʭ ʦʙʲʷʩʥʷʝʪʩʷ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʤ, ʚ ʧʨʝʜʝʣʘʭ ʢʘʞʜʦʛʦ ʛʦʜʘ, 

ʪʝʤʧʝʨʘʪʫʨʥʳʤ  ʨʝʞʠʤʦʤ ʩʪʚʦʣʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʤʝʥʴʰʝʥʠʷ ʜʦʩʪʫʧʘ ʧʨʷʤʳʭ 

ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ. ɺ ʦʧʳʪʘʭ ʃ.ɸ. ʀʚʘʥʦʚʘ (1934) ʠ ɻ.ʈ. ʕʡʪʠʥʛʝʥʘ (1962) ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʩʢʫʩʩʪʚʝʥʥʦʝ  ʟʘʪʝʥʝʥʠʝ ʩʪʚʦʣʦʚ ʜʝʨʝʚʴʝʚ ʧʨʠʚʦʜʠʪ ʢ ʦʩʣʘʙ-

ʣʝʥʠʶ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘʤʙʠʷ, ʫʤʝʥʴʰʝʥʠʶ ʦʙʱʝʡ ʰʠʨʠʥʳ ʛʦʜʠʯʥʦʛʦ ʢʦʣʴʮʘ ʠ 

ʩʥʠʞʝʥʠʶ ʩʪʝʧʝʥʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʩʣʦʷ ʧʦʟʜʥʝʡ ʜʨʝʚʝʩʠʥʳ, ʘʙʩʦʣʶʪʥʘʷ ʚʝʣʠʯʠ-

ʥʘ ʢʦʪʦʨʦʛʦ ʚ ʦʧʳʪʝ ʠ ʥʘ ʢʦʥʪʨʦʣʝ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʨʘʟʣʠʯʘʣʘʩʴ ʤʝʞʜʫ ʩʦʙʦʡ. 

ʇʦʜʦʙʥʳʡ ʵʬʬʝʢʪ ʚʳʟʳʚʘʝʪ ʚ ʩʦʩʥʷʢʘʭ ʛʫʩʪʦʡ ʧʦʜʣʝʩʦʢ ʠ ʚʪʦʨʦʡ ʷʨʫʩ ʠʟ ʝʣʠ 

(ʆʩʪʨʦʫʤʦʚ, ʆʩʪʨʦʫʤʦʚʘ, 1956). ʇʨʦʷʚʣʝʥʠʝ ʚʣʠʷʥʠʷ ʛʫʩʪʦʪʳ ʥʘʩʘʞʜʝʥʠʡ ʥʘ 

ʩʪʝʧʝʥʴ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠʥʜʝʢʩʦʚ ʪʝʢʫʱʝʛʦ ʛʦʜʠʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʜʝʨʝʚʴʝʚ ʫʩʠʣʠ-

ʚʘʝʪʩʷ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʠʭ ʚʦʟʨʘʩʪʘ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʥʘʙʣʶʜʝʥʠʡ, 

ʦʭʚʘʪʳʚʘʶʱʠʭ ʙʦʣʴʰʠʡ ʜʠʘʧʘʟʦʥ ʢʦʣʝʙʘʥʠʡ ʢʣʠʤʘʪʘ (ʪʘʙʣ. 2.26). 

ʅʘ ʠʟʤʝʥʯʠʚʦʩʪʴ ʚʝʣʠʯʠʥʳ ʠʥʜʝʢʩʦʚ ʧʨʠʨʦʩʪʘ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʣʠʷʥʠʝ, ʢʘʢ 

ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ ʘʧʨʠʦʨʠ, ʜʦʣʞʥʦ ʦʢʘʟʳʚʘʪʴ ʨʘʥʛʦʚʦʝ ʧʦʣʦʞʝʥʠʝ ʜʝʨʝʚʴʝʚ 

ʚ ʜʝʥʜʨʦʮʝʥʦʟʝ. ʃʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ ʧʦ ʵʪʦʤʫ ʚʦʧʨʦʩʫ ʜʦʚʦʣʴʥʦ ʧʨʦʪʠʚʦʨʝ-

ʯʠʚʳ. ɻʦʩʧʦʜʩʪʚʫʶʱʠʝ ʜʝʨʝʚʴʷ, ʧʦ ʜʘʥʥʳʤ ʦʜʥʠʭ ʘʚʪʦʨʦʚ (ɻʦʨʪʠʥʩʢʠʡ, 1969; 

ʂʦʤʠʥ, 1970; ʐʠʷʪʦʚ, 1973; ɹʠʪʚʠʥʩʢʘʩ, 1974), ʩʠʣʴʥʝʝ, ʯʝʤ ʫʛʥʝʪʝʥʥʳʝ, ʨʝʘ-

ʛʠʨʫʶʪ ʥʘ ʢʦʣʝʙʘʥʠʷ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ɼʨʫʛʠʝ ʞʝ ʘʚʪʦʨʳ ʧʨʠʭʦʜʷʪ ʢ ʢ 

ʚʳʚʦʜʫ ʦ ʪʦʤ, ʯʪʦ ʛʦʩʧʦʜʩʪʚʫʶʱʠʝ ʜʝʨʝʚʴʷ, ʥʘʦʙʦʨʦʪ, ʩʣʘʙʝʝ ʨʝʘʛʠʨʫʶʪ ʥʘ 

ʚʥʝʰʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ (ʂʠʰʝʥʢʦʚ, 1979). ʉʫʱʝʩʪʚʫʝʪ ʠ ʪʨʝʪʴʷ ʪʦʯʢʘ ʟʨʝʥʠʷ, ʩʦ-

ʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʧʨʠʨʦʩʪʘ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʮʝʥʦʪʠʯʝʩʢʦʛʦ 

ʧʦʣʦʞʝʥʠʷ ʜʝʨʝʚʴʝʚ (ʊʘʨʘʩʦʚ, 1968). ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʜʘʣʠ 

ʦʜʥʦʟʥʘʯʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʜʘʥʥʳʡ ʚʦʧʨʦʩ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʦʜʥʠʭ ʥʘʩʘʞ-

ʜʝʥʠʷʭ ʠʟʤʝʥʯʠʚʦʩʪʴ ʠʥʜʝʢʩʦʚ ʧʨʠʨʦʩʪʘ ʫ ʫʛʥʝʪʝʥʥʳʭ ʜʝʨʝʚʴʝʚ ʚ ʨʘʟʣʠʯʥʳʝ 
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ʧʝʨʠʦʜʳ ʠʭ ʞʠʟʥʠ ʚʳʰʝ, ʯʝʤ ʫ ʛʦʩʧʦʜʩʪʚʫʶʱʠʭ; ʚ ʜʨʫʛʠʭ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʥʷ-

ʣʘʩʴ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʠʣʠ ʚʦʦʙʱʝ ʦʪʩʫʪʩʪʚʦʚʘʣʘ (ʪʘʙʣ. 2.27). ɺ ʜʨʝʚʦʩʪʦ̫ ʭ, 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʪʨʝʯʘʶʪʩʷ ʚʩʝ ʪʨʠ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʘ ʜʘʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ. 
ʊʘʙʣʠʮʘ  2.25 

ɺʣʠʷʥʠʝ  ʠʩʭʦʜʥʦʡ  ʛʫʩʪʦʪʳ  ʢʫʣʴʪʫʨ  ʩʦʩʥʳ  1977  ʛʦʜʘ  ʩʦʟʜʘʥʠʷ ʥʘ ʠʟʤʝʥʯʠʚʦʩʪʴ ʚʝ-
ʣʠʯʠʥʳ  ʠʥʜʝʢʩʦʚ  ʧʨʠʨʦʩʪʘ  ʨʘʟʥʳʭ  ʩʪʨʫʢʪʫʨʥʳʭ  ʵʣʝʤʝʥʪʦʚ 
ʩʪʚʦʣʘ  ʜʝʨʝʚʴʝʚ  ʥʘ  ʦʪʨʝʟʢʝ  ʚʨʝʤʝʥʠ  ʩ 1980 ʧʦ 1990 ʛʛ. 

ʀʩʭʦʜʥʘʷ ʛʫʩʪʦʪʘ, 

ʵʢʟ./ʛʘ 
ʊʃʋ 

ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʠʟʤʝʥʯʠʚʦʩʪʠ, % 

Sx min max ʨʘʟʤʘʭ 

ɺʝʨʭʫʰʝʯʥʳʡ  ʧʦʙʝʛ 

500 ɸ1 17,2 64,7 122,5 57,8 

1000 ʪʦʪ ʞʝ 17,4 68,3 127,6 59,3 

2900 - ç- 20,9 62,8 137,2 74,4 

4900 - ç- 19,6 67,4 139,4 72,0 

11000 - ç- 23,4 55,8 136,6 80,8 

3700 ʉ2 11,5 80,9 125,3 44,4 

15600 ʪʦʪ ʞʝ 15,5 72,6 123,4 50,8 

50000 - ç- 18,6 69,4 131,3 61,9 

ʉʣʦʡ  ʨʘʥʥʝʡ  ʜʨʝʚʝʩʠʥʳ 

500 ɸ1 11,4 83,9 116,3 32,4 

1000 ʪʦʪ ʞʝ 13,3 73,7 123,3 49,6 

2900 - ç- 23,1 60,4 137,3 76,9 

4900 - ç- 19,7 69,0 126,1 57,1 

11000 - ç- 27,7 47,7 125,6 77,9 

3700 ʉ2 9,8 82,5 118,6 36,1 

15600 ʪʦʪ ʞʝ 11,7 81,9 117,1 35,2 

50000 - ç- 16,8 66,0 119,1 53,1 

ʉʣʦʡ  ʧʦʟʜʥʝʡ  ʜʨʝʚʝʩʠʥʳ 

500 ɸ1 32,7 58,7 189,0 130,3 

1000 ʪʦʪ ʞʝ 33,5 59,4 171,0 111,6 

2900 - ç- 31,5 59,9 165,0 105,1 

4900 - ç- 27,8 67,8 150,4 82,6 

11000 - ç- 24,7 63,7 148,4 84,7 

3700 ʉ2 22,3 55,3 142,0 86,7 

15600 ʪʦʪ ʞʝ 17,4 72,2 126,1 53,9 

50000 - ç-   7,8 84,5 112,9 28,4 

 

ʊʘʙʣʠʮʘ  2.26 

ɺʣʠʷʥʠʝ  ʛʫʩʪʦʪʳ  ʥʘʩʘʞʜʝʥʠʡ  ʥʘ  ʠʟʤʝʥʯʠʚʦʩʪʴ  ʚʝʣʠʯʠʥʳ  ʠʥʜʝʢʩʦʚ  ʧʨʠʨʦʩʪʘ ʛʦ-

ʜʠʯʥʦʛʦ ʢʦʣʴʮʘ ʜʝʨʝʚʴʝʚ ʚ ʜʚʫʭ ʩʤʝʞʥʳʭ ʚʳʜʝʣʘʭ ʩʦʩʥʷʢʘ ʙʨʫʩʥʠʯʥʠʢʦʚʦʛʦ  

(ʟʘʧʦʚʝʜʥʠʢ  çɹʦʣʴʰʘʷ ʂʦʢʰʘʛʘè,  ʦʪʨʝʟʦʢ  ʚʨʝʤʝʥʠ  ʩ 1950  ʧʦ  1993 ʛʛ.) 

 ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʙʠʦʪʦʧʘʭ, % 

ʇʘʨʘʤʝʪʨ 

ʠʟʤʝʥʯʠʚʦʩʪʠ 

60-ʣʝʪʥʠʡ   ʜʨʝʚʦʩʪʦʡ  

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʛʫʩʪʦʪʦʡ   634 ʜʝʨ./ ʛʘ 

90-ʣʝʪʥʠʝ   ʢʫʣʴʪʫʨʳ  

ʛʫʩʪʦʪʦʡ  1230 ʜʝʨ./ ʛʘ 

Sx  15,8  27,5 

ʄin   63,1   35,1 
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ʄax 134,7 141,5 

ʈʘʟʤʘʭ   71,6 106,4 

 

ʊʘʙʣʠʮʘ  2.27 

ʀʟʤʝʥʯʠʚʦʩʪʴ ʚʝʣʠʯʠʥʳ ʠʥʜʝʢʩʦʚ ʧʨʠʨʦʩʪʘ ʫ ʜʝʨʝʚʴʝʚ ʨʘʟʥʳʭ 

ʢʣʘʩʩʦʚ ʨʘʟʚʠʪʠʷ ʚ ʩʦʩʥʷʢʘʭ  ʈʝʩʧʫʙʣʠʢʠ ʄʘʨʠʡ ʕʣ 

ʂʣʘʩʩ ʉʪʨʫʢʪʫʨʥʳʡ ɺʦʟʨʘʩʪʥʦʡ ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʨʦʩʪʘ ʵʣʝʤʝʥʪ* ʠʥʪʝʨʚʘʣ, ʛʦʜʳ Sx min max ʨʘʟʤʘʭ 

ʉʦʩʥʷʢ  ʝʩʪʝʩʪʚʝʥʥʦʛʦ  ʧʨʦʠʩʭʦʞʜʝʥʠʷ  ʚ  ʊʃʋ ɸ2 

I-II  ɻʉ 1913-1988 20,1 65,2 158,2 93,0 

IV  ɻʉ 1913-1988 28,8 56,1 173,5 117,4 

I-II  ɻʉ 1913-1950 14,6 85,3 158,2 72,9 

IV  ɻʉ 1913-1950 22,2 70,5 149,8 79,4 

I-II  ɻʉ 1951-1988 21,2 65,2 157,0 91,8 

IV  ɻʉ 1951-1988 32,0 56,1 173,5 117,4 

ʂʫʣʴʪʫʨʳ  1911  ʛʦʜʘ  ʚ  ʊʃʋ ɸ2 

I-II  ɻʉ 1921-1992 28,7 48,5 165,4 116,9 

III  ɻʉ 1921-1992 32,8 38,7 171,0 132,3 

I-II  ɻʉ 1921-1956 30,2 59,7 165,4 105,7 

III  ɻʉ 1921-1956 25,2 76,9 171,0 94,1 

I-II  ɻʉ 1957-1992 17,9 48,5 125,0 76,5 

III  ɻʉ 1957-1992 15,5 38,7 100,3 61,6 

ʂʫʣʴʪʫʨʳ  1968  ʛʦʜʘ  ʚ  ʊʃʋ ɸ2 

I-II  ʈɼ 1970-1990 26,0 52,1 150,8 98,7 

III  ʈɼ ʊʦ  ʞʝ 31,2 43,5 180,0 136,5 

IV  ʈɼ - ç - 24,8 47,0 141,1 94,1 

I-II  ʇɼ - ç - 24,8 51,5 161,1 109,6 

III  ʇɼ - ç - 24,5 55,7 170,2 114,5 

IV  ʇɼ - ç - 26,0 53,2 129,6 76,4 

ʂʫʣʴʪʫʨʳ  1952  ʛʦʜʘ  ʚ  ʊʃʋ ɺ2 

I-II  ʈɼ 1960-1990 14,9 74,1 135,6 61,5 

III  ʈɼ ʊʦ  ʞʝ 21,7 60,9 158,6 97,7 

IV  ʈɼ - ç - 20,4 68,9 145,1 76,2 

I-II  ʇɼ - ç - 28,1 65,9 175,0 109,1 

III  ʇɼ - ç - 22,2 61,2 137,6 76,4 

IV  ʇɼ - ç - 20,4 70,3 152,4 82,1 

* - ɻʉ - ʛʦʜʠʯʥʳʡ ʩʣʦʡ, ʈɼ - ʨʘʥʥʷʷ ʜʨʝʚʝʩʠʥʘ, ʇɼ - ʧʦʟʜʥʷʷ ʜʨʝʚʝʩʠʥʘ.  

 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʜʘʪʴ ʥʝʢʦʪʦʨʳʝ ʧʨʠʜʝʨʞʢʠ ʜʣʷ ʜʠʘʛʥʦ-

ʩʪʠʢʠ ʞʠʟʥʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʝʨʝʚʴʝʚ ʩʪʘʨʰʝ 25 ʣʝʪ ʚ ʩʦʩʥʷʢʘʭ ʙʨʫʩʥʠʯʥʠʢʦʚʦʡ 

ʛʨʫʧʧʳ ʪʠʧʦʚ ʣʝʩʘ ʧʦ ʚʝʣʠʯʠʥʝ ʠʥʜʝʢʩʦʚ ʠʭ ʛʦʜʠʯʥʦʛʦ ʧʨʠʨʦʩʪʘ :  

ɿʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ʧʨʠʨʦʩʪʘ, %: ɾʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʜʝʨʝʚʘ: 

ʤʝʥʝʝ 55 ʦʯʝʥʴ ʥʠʟʢʘʷ (1 ʙʘʣʣ) 

56 - 85 ʥʠʟʢʘʷ ( 2 ʙʘʣʣʘ) 
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86 - 115 ʩʨʝʜʥʷʷ (3 ʙʘʣʣʘ) 

116 - 145 ʚʳʩʦʢʘʷ (4 ʙʘʣʣʘ) 

ʙʦʣʝʝ 145 ʦʯʝʥʴ ʚʳʩʦʢʘʷ (5 ʙʘʣʣʦʚ) 

ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʜʝʥʜʨʦʢʣʠʤʘʪʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʧʦ-

ʠʩʢ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ ʜʠʥʘʤʠʢʠ ʨʦʩʪʘ ʜʨʝʚʦ-

ʩʪʦʝʚ. ʉʚʝʜʝʥʠʷ ʦʙ ʦʙʱʝʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚʝʣʠʯʠʥʳ ʠʥʜʝʢʩʦʚ ʧʨʠʨʦʩʪʘ ʨʘʟʣʠʯ-

ʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʪʚʦʣʘ ʧʦʟʚʦʣʷʶʪ ʜʘʪʴ ʦʪʚʝʪʳ ʣʠʰʴ ʥʘ ʥʝʢʦʪʦʨʳʝ 

ʚʦʧʨʦʩʳ. ɼʣʷ ʧʦʣʥʦʛʦ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʵʪʠ ʩʚʝʜʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʜʦʧʦʣʥʠʪʴ ʜʘʥʥʳʤʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʚʨʝʤʝʥʥʳʭ 

ʨʷʜʦʚ: ʘʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ, ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʠ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ, ʢʦʪʦʨʳʝ ʜʘʶʪ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʭʘʨʘʢʪʝʨʝ ʨʠʪʤʠʢʠ ʧʨʦʮʝʩʩʘ ʠ ʥʘʣʠʯʠʠ ʚʦʣʥʦʚʳʭ ʩʦʩʪʘʚʣʷʶ-

ʱʠʭ (ʄʝʨʩʝʨ, 1964; ʉʝʨʝʙʨʝʥʥʠʢʦʚ, ʇʝʨʚʦʟʚʘʥʩʢʠʡ, 1965; ɹʨʠʣʣʠʥʜʞʝʨ, 1980; 

ɾʫʨʙʝʥʢʦ, 1982; ʖʢʥʠʩ, ʐʠʧʝʥʠʪʝ, ɾʠʣʷʚʠʯʫʩ, 1985; ʄʘʟʝʧʘ, 1986). 

ɽʩʪʴ ʣʠ ʦʙʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʨʠʪʤʠʢʝ ʨʦʩʪʘ ʜʝʨʝʚʴʝʚ, ʧʨʠʩʫʪʩʪʚʫʶʪ ʣʠ 

ʚ ʥʝʡ ʩʪʨʦʛʦ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ ʚʦʣʥʦʚʳʝ ʢʦʤʧʦʥʝʥʪʳ ʠ ʢʘʢʦʚʘ ʠʭ ʧʨʠʨʦʜʘ, 

ʥʘʩʢʦʣʴʢʦ ʩʠʥʭʨʦʥʥʳ ʢʦʣʝʙʘʥʠʷ ʠʥʜʝʢʩʦʚ ʧʨʠʨʦʩʪʘ ʜʨʝʚʦʩʪʦʝʚ ʚ ʨʘʟʥʳʭ ʙʠʦ-

ʪʦʧʘʭ ʠ ʧʨʠʨʦʜʥʳʭ ʟʦʥʘʭ?  ʆʪʚʝʪ ʥʘ ʵʪʠ ʚʦʧʨʦʩʳ ʜʘʚʥʦ ʧʳʪʘʶʪʩʷ ʧʦʣʫʯʠʪʴ ʠʩ-

ʩʣʝʜʦʚʘʪʝʣʠ ʚʦ ʚʩʝʭ ʣʝʩʥʳʭ ʜʝʨʞʘʚʘʭ ʤʠʨʘ. ʇʨʠʯʝʤ ʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʢ ʧʨʦ-

ʙʣʝʤʝ ʧʨʦʷʚʣʷʶʪ ʥʝ ʩʪʦʣʴʢʦ ʣʝʩʦʚʦʜʳ, ʩʢʦʣʴʢʦ ʩʧʝʮʠʘʣʠʩʪʳ ʚ ʦʙʣʘʩʪʠ ʧʨʠʨʦ-

ʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʵʢʦʣʦʛʠʠ, ʢʣʠʤʘʪʦʣʦʛʠʠ, ʛʝʦ- ʠ ʘʩʪʨʦʬʠʟʠʢʠ, ʘʨʭʝʦʣʦʛʠʠ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʝ ʦʧʫʙʣʠʢʦʚʘʥʦ ʙʦʣʝʝ ʪʳʩʷʯʠ ʨʘʙʦʪ, ʦʜʥʘ-

ʢʦ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʧʦʩʪʘʚʣʝʥʥʳʝ ʚʦʧʨʦʩʳ ʧʦʢʘ ʥʝ ʧʦʣʫʯʝʥʦ.  

ʄʥʦʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ (Douglass, 1919, 1928, 1936; Schulman, 1956; ʂʦ-

ʤʠʥ, 1968; ʈʘʜʠʦʫʛʣʝʨʦʜ ..., 1971; ɼʝʥʜʨʦʢʣʠʤʘʪʦʭʨʦʥʦʣʦʛʠʷ ʠ ʨʘʜʠʦʫʛʣʝʨʦʜ..., 

1972; ɹʠʪʚʠʥʩʢʘʩ, 1974; ʆʣʝʥʠʥ, 1974, 1976; ʃʦʚʝʣʠʫʩ, 1979, 1997;  ɹʝʨʨʠ, ʃʠ-

ʙʝʨʤʘʥ, ʐʠʷʪʦʚ, 1979; ʖʢʥʠʩ, ʐʠʧʝʥʠʪʝ, ɾʠʣʷʚʠʯʫʩ, 1985; ʌʝʢʣʠʩʪʦʚ, 

ɹʘʨʟʫʪ, 1985; ɼʝʥʜʨʦʭʨʦʥʦʣʦʛʠʷ ʠ ʜʝʥʜʨʦʢʣʠʤʘʪʦʣʦʛʠʷ ..., 1986; ʊʘʨʘʥʢʦʚ, 

1993;  ʠ ʜʨ.) ʭʦʪʷ ʠ ʚʳʷʚʣʝʥʦ ʥʘʣʠʯʠʝ ʚ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ ʨʷʜʘʭ ʨʘʟʣʠʯ-

ʥʳʭ ʚʦʣʥʦʚʳʭ ʢʦʤʧʦʥʝʥʪ, ʦʜʥʘʢʦ ʠʭ ʯʘʩʪʦʪʥʦ-ʘʤʧʣʠʪʫʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʥʘʩʪʦʣʴʢʦ ʰʠʨʦʢʠ ʠ ʠʟʤʝʥʯʠʚʳ, ʯʪʦ, ʚʦ-ʧʝʨʚʳʭ, ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʢʣʶʯʘʝʪ ʚʩʷʢʠʝ 

ʧʦʧʳʪʢʠ ʚʳʜʝʣʝʥʠʷ ʦʙʱʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠ, ʚʦ-ʚʪʦʨʳʭ, ʧʦʟʚʦʣʷʝʪ ʩʚʷʟʘʪʴ ʠʭ 

ʛʝʥʝʟʠʩ ʩʦ ʚʩʝʤʠ ʠʟʚʝʩʪʥʳʤʠ ʟʝʤʥʳʤʠ ʠ ʢʦʩʤʠʯʝʩʢʠʤʠ ʨʠʪʤʘʤʠ (ʐʥʠʪʥʠʢʦʚ, 

1966, 1969, 1970; ʄʦʣʯʘʥʦʚ, 1972; ʉʘʟʦʥʦʚ, 1972; ɺʣʘʜʠʤʠʨʩʢʠʡ, ʅʦʨʤʘʥʩʢʠʡ, 

ʊʝʤʫʨʴʷʥʮ, 1994; ɺʘʩʠʣʴʝʚʘ, 1996). ʉʣʝʜʫʝʪ ʢ ʪʦʤʫ ʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʦ ʥʝʜʘʚ-

ʥʝʛʦ ʚʨʝʤʝʥʠ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʚʳʜʝʣʷʣʠ ʚʦʣʥʦʚʳʝ ʢʦʤʧʦʥʝʥʪʳ ʚʦ ʚʨʝʤʝʥʥʳʭ ʨʷ-

ʜʘʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʯʠʩʪʦ ʚʠʟʫʘʣʴʥʦ ʧʦ ʛʨʘʬʠʢʘʤ  

ʢʨʠʚʳʭ. ʉʜʝʣʘʪʴ ʵʪʦ ʯʘʩʪʦ ʙʳʚʘʝʪ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʦ, ʪ.ʢ. ʵʪʠ ʛʨʘʬʠʢʠ ʥʘʧʦʤʠ-

ʥʘʶʪ, ʦʙʨʘʟʥʦ ʚʳʨʘʞʘʷʩʴ, ʙʫʰʫʶʱʝʝ ʤʦʨʝ - ʥʘ ʙʦʣʴʰʠʝ ʚʦʣʥʳ, ʧʝʨʠʦʜ ʢʦʪʦ-

ʨʳʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʧʦʩʪʦʷʥʝʥ, ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʩʨʝʜʥʠʝ, ʥʘ ʥʠʭ - ʤʘʣʝʥʴʢʠʝ ʠ 

ʪ.ʜ. ʋ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʝʩʪʝʩʪʚʝʥʥʦ, ʚʦʟʥʠʢʘʣʦ ʩʪʨʝʤʣʝʥʠʝ ʢ ʚʳʜʝʣʝʥʠʶ ʢʘʢʦʛʦ-

ʪʦ ʧʦʨʷʜʢʘ, ʯʪʦ ʥʝʠʟʙʝʞʥʦ ʧʨʠʚʦʜʠʣʦ ʢ ʩʫʙʲʝʢʪʠʚʥʳʤ ʦʮʝʥʢʘʤ ʠ ʩʫʞʜʝʥʠʷʤ, 

ʪ.ʢ. ʞʝʣʘʝʤʦʝ ʯʘʩʪʦ ʚʳʜʘʚʘʣʦʩʴ ʟʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ. ʇʦʵʪʦʤʫ ʧʦʣʫʯʝʥʥʳʝ ʠʤʠ 
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ʨʝʟʫʣʴʪʘʪʳ ʥʝ ʤʦʛʫʪ ʥʝ ʚʳʟʳʚʘʪʴ ʚʧʦʣʥʝ ʧʦʥʷʪʥʦʛʦ ʠ ʦʧʨʘʚʜʘʥʥʦʛʦ ʩʦʤʥʝʥʠʷ 

(ʈʦʟʝʥʙʝʨʛ, ʌʝʢʣʠʩʪʦʚ, 1982).  

ɼʣʷ ʫʜʘʣʝʥʠʷ ʥʝʢʦʪʦʨʳʭ çʰʝʨʦʭʦʚʘʪʦʩʪʝʡè, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ, ʧʦ ʤʥʝʥʠʶ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʩʣʫʯʘʡʥʳʝ ʰʫʤʳ, ʯʘʩʪʦ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʧʨʦʮʝʜʫʨʘ ʩʛʣʘʞʠʚʘ-

ʥʠʷ ʠʩʭʦʜʥʳʭ ʨʷʜʦʚ ʩ ʧʦʤʦʱʴʶ ʩʢʦʣʴʟʷʱʝʡ ʩʨʝʜʥʝʡ ʩ ʰʘʛʦʤ ʨʘʟʥʦʡ ʨʘʟʤʝʨʥʦ-

ʩʪʠ (ʦʪ 3-5 ʜʦ 31-ʣʝʪʥʝʡ). ɼʘʥʥʘʷ ʧʨʦʮʝʜʫʨʘ, ʥʝʚʠʥʥʘʷ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ, ʥʝ ʠʩ-

ʧʨʘʚʣʷʣʘ ʢʘʨʪʠʥʳ, ʘ, ʥʘʦʙʦʨʦʪ, ʠʩʢʘʞʘʣʘ ʝʝ, ʧʦʨʦʞʜʘʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʵʬʬʝʢʪ 

ʉʣʫʮʢʦʛʦ-ʖʣʘ (ʉʣʫʮʢʠʡ, 1927; ʄʝʨʩʝʨ, 1964; ʈʦʟʝʥʙʝʨʛ, 1980). ɺʦʦʙʱʝ ʣʶʙʘʷ 

ʬʠʣʴʪʨʘʮʠʷ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʠʚʦʜʠʪ, ʢʘʢ ʧʦʢʘʟʳʚʘʶʪ ʩʧʝʮʠʘ-

ʣʠʩʪʳ (ʍʝʤʤʠʥʛ, 1980), ʢ ʠʩʢʘʞʝʥʠʶ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʦʵʪʦʤʫ ʜʦʣʞʥʘ 

ʧʨʠʤʝʥʷʪʴʩʷ ʦʙʦʩʥʦʚʘʥʥʦ. ʉʧʦʩʦʙ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʥʝ ʜʦʣʞʝʥ ʩʢʦʣʴ-

ʥʠʙʫʜʴ ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʪʴ ʥʘ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʨʝʟʫʣʴʪʘʪʘ. ʇʨʠ ʚʳʜʝʣʝʥʠʠ ʚʦʣ-

ʥʦʚʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʥʝʦʙʭʦʜʠʤʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʠʩʢʘʪʴ ʠʭ ʙʠʦʬʠʟʠʯʝʩʢʠʡ 

ʩʤʳʩʣ (ɸʜʘʤʝʥʢʦ, ʄʘʩʘʥʦʚʘ, ʏʝʪʚʝʨʠʢʦʚ, 1982). 

ɺʦʧʨʦʩ ʦ ʚʳʜʝʣʝʥʠʠ ʚʦʣʥʦʚʳʭ ʢʦʤʧʦʥʝʥʪ ʚʦ ʚʨʝʤʝʥʥʳʭ ʨʷʜʘʭ ʠʩʭʦʜʥʳʭ 

ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʤ ʜʘʞʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ  ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʪʨʝʙʫ-

ʶʱʠʤ ʢʦʨʨʝʢʪʥʦʛʦ ʠ ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ. ʊʨʫʜʥʦʩʪʴ ʟʘʜʘʯʠ ʚʳʜʝʣʝʥʠʷ ʩʣʦʞ-

ʥʳʭ ʚʦʣʥʦʚʳʭ ʩʠʛʥʘʣʦʚ, ʟʘʤʘʩʢʠʨʦʚʘʥʥʳʭ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʰʫʤʘʤʠ, ʟʘʢʣʶʯʘʝʪ-

ʩʷ ʚ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʩʦʚʝʨʰʝʥʩʪʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʚʨʝʤʝʥʥʳʭ 

ʨʷʜʦʚ (ʄʝʨʩʝʨ, 1964; ʄʘʟʝʧʘ, 1986; ʂʘʪʠʥʘʩ, 1996). ʊʘʢ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʛʨʘʥʠʯʝ-

ʥʠʝʤ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʘʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʚ ʨʷʜʫ 

ʣʠʰʴ ʦʜʥʦʡ ʟʘʤʘʩʢʠʨʦʚʘʥʥʦʡ ʩʣʫʯʘʡʥʳʤʠ ʰʫʤʘʤʠ ʚʦʣʥʦʚʦʡ ʢʦʤʧʦʥʝʥʪʳ, ʢʦ-

ʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʭʦʪʷ ʠ ʩʣʦʞʥʦʡ ʧʦ ʩʪʨʫʢʪʫʨʝ, ʥʦ ʦʙʷʟʘʪʝʣʴʥʦ ʩʪʨʦʛʦ ʧʝʨʠʦ-

ʜʠʯʝʩʢʦʡ. ʂʣʘʩʩʠʯʝʩʢʠʡ ʤʝʪʦʜ ʌʫʨʴʝ ʨʘʟʣʦʞʝʥʠʷ ʨʷʜʘ ʥʘ ʦʪʜʝʣʥɹʳʝ ʛʘʨʤʦʥʠʢʠ 

ʦʙʣʘʜʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, ʦʜʥʘʢʦ ʧʦʣʫʯʝʥʥʳʝ ʨʝ-

ʟʫʣʴʪʘʪʳ ʚ ʦʯʝʥʴ ʩʠʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʷʪ ʦʪ ʜʣʠʥʳ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʨʷʜʘ. ʇʨʦ-

ʚʝʜʝʥʥʘʷ ʥʘʤʠ ʦʙʨʘʙʦʪʢʘ ʤʦʜʝʣʴʥʳʭ ʨʷʜʦʚ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʥʝʙʦʣʴʰʦʛʦ ʯʠʩʣʘ (2-

5) ʩʠʥʫʩʦʠʜʘʣʴʥʳʭ ʬʫʥʢʮʠʡ ʨʘʟʥʦʛʦ ʧʝʨʠʦʜʘ ʠ ʘʤʧʣʠʪʫʜʳ, ʧʦʢʘʟʘʣʘ, ʯʪʦ ʵʪʦʪ 

ʤʝʪʦʜ ʚʳʜʝʣʷʝʪ, ʥʘʨʷʜʫ ʩ ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʛʘʨʤʦʥʠʢʘʤʠ, ʙʦʣʴʰʦʝ ʯʠʩ-

ʣʦ ʬʘʥʪʦʤʥʳʭ (ʪʘʙʣ. 2.28). ʅʝ ʩʚʦʙʦʜʝʥ ʦʪ ʥʝʜʦʩʪʘʪʢʦʚ ʠ ʤʝʪʦʜ çʩʣʝʧʦʛʦè ʩʢʘ-

ʥʠʨʦʚʘʥʠʷ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʩ ʧʦʤʦʱʴʶ ʛʘʨʤʦʥʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ-ʨʝʟʦʥʘʪʦʨʘ ʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʚʳʜʝʣʝʥʠʝʤ ʥʘʠʙʦʣʝʝ ʤʦʱʥʳʭ ʛʘʨʤʦʥʠʢ (ʉʝʨʝʙʨʝʥʥʠʢʦʚ, 

ʇʝʨʚʦʟʚʘʥʩʢʠʡ, 1965), ʭʦʪʷ ʧʨʠ ʪʚʦʨʯʝʩʢʦʤ ʧʦʜʭʦʜʝ ʦʥ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʜʦʩʪʦ-

ʚʝʨʥʦ ʚʳʜʝʣʷʪʴ ʩʢʨʳʪʳʝ ʚ  ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ ʨʷʜʘʭ ʚʦʣʥʦʚʳʝ ʢʦʤʧʦʥʝʥ-

ʪʳ. 

ʉʫʱʝʩʪʚʝʥʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʚʳʜʝʣʝʥʠʷ ʩʢʨʳʪʳʭ 

ʚʦʣʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʠ ʥʝ ʨʘʩʧʦʟʥʘʶʪ ʧʨʝʨʳʚʠʩʪʦʛʦ ʠ ʟʘʪʫ-

ʭʘʶʱʝʛʦ ʭʘʨʘʢʪʝʨʘ ʮʠʢʣʦʚ (ʄʘʟʝʧʘ, 1986). ɹʦʣʴʰʠʥʩʪʚʦ ʞʝ ʚʦʣʥʦʚʳʭ ʧʨʦʮʝʩ-

ʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ, ʥʝ ʷʚʣʷʶʪʩʷ ʩʪʨʦʛʦ ʧʝʨʠʦʜʠʯʝ-

ʩʢʠʤʠ (ɸʙʘʢʫʤʦʚ, 1975). ɺʦʣʥʳ ʚ ʙʠʦʩʠʩʪʝʤʘʭ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ, ʧʦ ʤʥʝʥʠʶ 

ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ (ʉʚʠʨʝʞʝʚ, 1987), ʧʝʨʝʭʦʜʥʳʝ ʧʨʦʮʝʩʩʳ ʠʟ ʦʜʥʦʛʦ 

ʠʭ ʩʦʩʪʦʷʥʠʷ ʚ ʜʨʫʛʦʝ, ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʦʝ, ʠ, ʧʦ ʩʘʤʦʡ ʩʚʦʝʡ ʧʨʠʨʦʜʝ, ʥʝ ʤʦʛʫʪ 
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ʙʳʪʴ ʨʝʛʫʣʷʨʥʳʤʠ. ʃʶʙʦʡ ʙʠʦʨʠʪʤ ï ʵʪʦ ʥʝ ʨʘʩʧʠʩʘʥʠʝ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ ʠʣʠ 

ʚʦʠʥʩʢʠʡ ʫʩʪʘʚ, ʘ ʦʪʨʘʞʝʥʠʝ ʩʣʦʞʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʩʦ ʩʨʝʜʦʡ ʝʝ ʦʙʠʪʘʥʠʷ (ɼʝʪʘʨʠ, ʂʘʨʮʘʛʠ, 1984), ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʢʦʪʦʨʦʡ 

ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʦʩʦʙʦʡ ʨʝʛʫʣʷʨʥʦʩʪʴʶ (ʈʫʙʠʥʰʪʝʡʥ, ʇʦʣʦʟʦʚʘ, 1966; ʐʥʠʪʥʠ-

ʢʦʚ, 1969; ɼʨʦʟʜʦʚ, ɻʨʠʛʦʨʴʝʚʘ, 1971; ɼʨʦʟʜʦʚ, ʇʦʣʦʟʦʚʘ, ʉʘʟʦʥʦʚ, 1972; ɻʝ-

ʜʝʦʥʦʚ, 1973; ɹʫʜʳʢʦ, 1974; ɸʜʘʤʝʥʢʦ, 1976; ʄʦʥʠʥ, ʐʠʰʢʦʚ, 1979; ɼʨʦʟʜʦʚ, 

1980). ɾʝʩʪʢʦ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʙʳʣʘ ʙʳ ʙʝʩʧʦʤʦʱʥʦʡ, ʥʝʫʩʪʦʡʯʠ-

ʚʦʡ ʠ ʥʝ ʩʧʦʩʦʙʥʦʡ ʢ ʨʘʟʚʠʪʠʶ ʚ ʥʘʰʝʤ ʙʝʩʢʦʥʝʯʥʦ ʨʘʟʥʦʦʙʨʘʟʥʦʤ ʤʠʨʝ, ʛʜʝ 

ʭʦʪʷ ʚʩʝ ʠ ʧʨʦʪʝʢʘʝʪ ʟʘʢʦʥʦʤʝʨʥʦ, ʥʦ ʥʠʯʝʛʦ ʥʝ ʧʦʚʪʦʨʷʝʪʩʷ ʚʥʦʚʴ. ʊʦʣʴʢʦ ʧʦ-

ʩʪʦʷʥʥʦ ʧʦʜʩʪʨʘʠʚʘʷʩʴ ʢ ʢʦʥʢʨʝʪʥʳʤ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ, ʨʝʛʫʣʠʨʫʷ ʭʦʜ ʩʚʦʠʭ 

ʚʥʫʪʨʝʥʥʠʭ ʯʘʩʦʚ, ʙʠʦʩʠʩʪʝʤʘ ʩʦʭʨʘʥʷʝʪ ʩʚʦʶ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʪ.ʝ. ʞʠʟʥʝʩʧʦʩʦʙ-

ʥʦʩʪʴ. 
 

ʊʘʙʣʠʮʘ  2.28 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʟʣʦʞʝʥʠʷ ʤʦʜʝʣʴʥʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ ʥʘ ʛʘʨʤʦʥʠʯʝʩʢʠʝ ʩʦʩʪʘʚ-

ʣʷʶʱʠʝ ʩ ʧʦʤʦʱʴʶ ʩʪʘʥʜʘʨʪʥʦʛʦ  ʤʝʪʦʜʘ ʌʫʨʴʝ 

ʅʦʤʝʨ 

ʛʘʨʤʦʥʠʢʠ 

ʇʘʨʘʤʝʪʨʳ  ʜʝʩʷʪʠ  ʥʘʠʙʦʣʝʝ  ʤʦʱʥʳʭ  ʛʘʨʤʦʥʠʢ  ʚ  ʤʦʜʝʣʴʥʦʤ  ʨʷʜʫ* 

(ʯʠʩʣʠʪʝʣʴ ï ʧʨʠ ʜʣʠʥʝ ʨʷʜʘ 100 ʣʝʪ, ʟʥʘʤʝʥʘʪʝʣʴ ï ʧʨʠ 50 ʛʦʜʘʭ) 

ʇʝʨʠʦʜ 

ʛʘʨʤʦʥʠʢʠ 

ɸʤʧʣʠʪʫʜʘ 

ʛʘʨʤʦʥʠʢʠ 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʧʨʠ ... 

ʢʦʩʠʥʫʩʝ ʩʠʥʫʩʝ 

1 6,67 / 6,25 15,37 / 16,79 14,31 / -13,58 5,63 / 9,88 

2 6,25 / 12,5 9,76 / 7,85 -9,18 / -2,57 -3,31 / 7,41 

3 12,5 / 7,14 7,83 / 7,75 -6,02 / 6,63 5,00 / -4,01 

4 25,0 / 5,56 4,76 / 3,75 1,40 / -2,85 4,54 / 2,43 

5 14,3 / 16,7 4,52 / 3,65 4,03 / 2,51 -2,03 / -2,65 

6 7,14 / 50,0 4,18 / 3,53 3,82 / 1,79 1,69 / -3,03 

7 5,88 / 25,0 3,76 / 3,51 -3,56 / 1,96 -1,20 / 2,92 

8 7,70 / 8,33 2,36 / 3,16 2,09 / 2,88 1,09 / -1,31 

9 5,56 / 5,00 2,34 / 2,00 -2,23 / -1,42 -0,71 / 1,41 

10 16,7 / 10,0 2,29 / 1,70 2,14 / 1,69 -0,81 / -0,18 

* ʤʦʜʝʣʴ Y = 20Ösin(2ÖpÖt / 6,5) + 10Ösin(2ÖpÖt / 13) + 5Ösin(2ÖpÖt / 25);  ʛʘʨʤʦʥʠʢʠ ʨʘʩʧʦʣʦ-

ʞʝʥʳ ʚ ʧʦʨʷʜʢʝ ʫʙʳʚʘʥʠʷ ʠʭ ʤʦʱʥʦʩʪʠ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʪʣʠʯʠʪʴ ʟʘʢʦʥʦʤʝʨʥʳʝ ʩʪʨʦʛʦ ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʮʠʢʣʳ ʦʪ 

ʦʜʥʦʢʨʘʪʥʳʭ ʚʦʣʥ ʩʪʨʝʩʩʦʚʦʛʦ ʚʦʟʙʫʞʜʝʥʠʷ ʠ ʢʚʘʟʠʫʧʦʨʷʜʦʯʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʤʘʨʢʦʚʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʠ ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ  ʩʦʙʦʡ çʢʨʘʩʥʳʡ 

ʰʫʤè, ʥʫʞʥʘ ʙʦʣʴʰʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ. ʇʦʢʘʟʘʥʦ, ʢ ʧʨʠʤʝʨʫ, 

ʯʪʦ ʟʘ ʢʦʨʦʪʢʠʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ ʢʦʣʝʙʘʥʠʷ ʦʩʘʜʢʦʚ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ 

ʙʣʠʟʢʠ ʢ ʧʝʨʠʦʜʠʯʝʩʢʠʤ (ɼʨʦʟʜʦʚ, ɻʨʠʛʦʨʴʝʚʘ, 1971; ɼʨʦʟʜʦʚ, ʄʘʣʢʦʚʘ, 1972). 

ʀʭ ʯʘʩʪʦʪʘ ʠ ʘʤʧʣʠʪʫʜʘ, ʦʜʥʘʢʦ, ʥʝ ʦʩʪʘʶʪʩʷ ʩʪʘʙʠʣʴʥʳʤʠ. ʉ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝ-

ʥʠ ʦʥʠ ʩʠʣʴʥʦ ʠʟʤʝʥʷʶʪʩʷ, ʧʨʠʯʝʤ ʯʘʩʪʦ ʜʦʚʦʣʴʥʦ ʨʝʟʢʦ ʠ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʜʝ-

ʩʷʪʠʣʝʪʠʡ ʚʦʣʥʦʚʦʡ ʩʧʝʢʪʨ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʩʪʘʥʦʚʠʪʩʷ ʩʦʚʝʨʰʝʥʥʦ ʠʥʳʤ - 

ʦʪʤʝʯʝʥʦ ʢʘʢ ʟʘʪʫʭʘʥʠʝ ʤʥʦʛʠʭ ʚʦʣʥ, ʪʘʢ ʠ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʩʚʠ-
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ʜʝʪʝʣʴʩʪʚʦʤ ʜʦʩʪʠʞʝʥʠʷ ʩʠʩʪʝʤʦʡ ʢʨʠʪʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ 

(ɾʠʨʤʫʥʩʢʠʡ, ʂʫʟʴʤʠʥ, 1990). ʕʪʦʪ ʵʬʬʝʢʪ ʧʦʜʪʚʝʨʞʜʘʶʪ ʠ ʨʝʟʫʣʴʪʘʪʳ ʥʘʰʠʭ 

ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʢʘʟʘʚʰʠʭ, ʯʪʦ ʩ 1948 ʛʦʜʘ ʧʝʨʠʦʜ ʠ 

ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʠʥʜʝʢʩʦʚ ʧʨʠʨʦʩʪʘ ʜʝʨʝʚʴʝʚ ʚ ʩʦʩʥʷʢʘʭ ʄʘʨʠʡ ʕʣ ʫʚʝʣʠ-

ʯʠʣʠʩʴ ʩʢʘʯʢʦʦʙʨʘʟʥʦ ʚ 2-3 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʰʝʩʪʚʫʶʱʠʤ ʧʝʨʠʦʜʦʤ 

(ʨʠʩ. 2.29). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʳʜʝʣʝʥʠʝ ʛʘʨʤʦʥʠʢ ʠ ʧʦʩʪʨʦʝʥʠʝ ʩʧʝʢʪʨʦʛʨʘʤʤ ʜʣʷ 

ʦʯʝʥʴ ʜʣʠʥʥʳʭ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʩʪʘʥʦʚʠʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʩʩʤʳʩʣʝʥʥʳʤ, ʪ.ʢ. 

ʧʨʠ ʵʪʦʤ, ʚ ʣʫʯʰʝʤ ʩʣʫʯʘʝ, ʤʦʛʫʪ ʧʨʦʷʚʠʪʴʩʷ ʚʩʝ ʠʤʝʚʰʠʝʩʷ  ʚʦʣʥʦʚʳʝ ʢʦʣʝʙʘ-

ʥʠʷ, ʦʜʥʘʢʦ ʠʭ ʤʦʱʥʦʩʪʴ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʙʫʜʫʪ ʥʠʟʢʠʤʠ. ʏʘʩʪʴ 

ʞʝ ʮʠʢʣʦʚ ʤʦʞʝʪ ʚʦʚʩʝ ʥʝ ʧʨʦʷʚʠʪʴʩʷ, ʟʘʪʦ ʚʦʟʥʠʢʥʝʪ ʤʘʩʩʘ ʬʘʥʪʦʤʥʳʭ. ʉʣʝ-

ʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʣʝʢʦ ʥʝ ʚʩʝ ʚʦʣʥʦʚʳʝ ʧʨʦʮʝʩʩʳ ʤʦʛʫʪ ʙʳʪʴ ʦʧʠʩʘʥʳ 

ʦʙʳʯʥʳʤʠ ʩʠʥʫʩʦʠʜʘʤʠ (ʂʘʪʠʥʘʩ, 1996). ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʚʝʩʴʤʘ ʫʜʘʯʥʳ 

ʜʣʷ ʠʭ ʘʧʧʨʦʢʩʠʤʘʮʠʠ, ʢʘʢ ʧʦʢʘʟʘʣʠ ʧʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʨʘʩʯʝʪʳ, ʠʤʧʫʣʴʩʥʳʝ 

ʬʫʥʢʮʠʠ ʚʠʜʘ  Y = aÖ[sin(2ÖpÖt / T +j) + 1]
b

+ m.  
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ʈʠʩ. 2.29. ɼʠʥʘʤʠʢʘ ʠʥʜʝʢʩʦʚ ʦʙʱʝʛʦ ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʜʝʨʝʚʴʝʚ ʚ ʩʦʩʥʷʢʘʭ ʣʠʰʘʡ-

ʥʠʢʦʚʦ-ʤʰʠʩʪʳʭ  ʠ  ʙʨʫʩʥʠʯʥʳʭ  ʄʘʨʠʡ  ʕʣ  (ʧʦ  ʜʘʥʥʳʤ  13  ʧʨʦʙʥʳʭ  ʧʣʦʱʘʜʝʡ). 

ɽʩʣʠ ʢ ʚʩʝʤʫ ʚʳʰʝʠʟʣʦʞʝʥʥʦʤʫ ʜʦʙʘʚʠʪʴ ʚʦʟʤʦʞʥʳʝ ʩʣʫʯʘʠ ʨʝʟʦʥʘʥʩʘ ʠʣʠ 

ʧʦʛʘʰʝʥʠʷ ʢʦʣʝʙʘʥʠʡ ʧʨʠʨʦʩʪʘ, ʚʳʟʚʘʥʥʳʝ ʨʘʟʣʠʯʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʘ ʪʘʢʞʝ 

ʦʙʷʟʘʪʝʣʴʥʦʝ ʥʘʣʠʯʠʝ ʥʝʨʝʛʫʣʷʨʥʳʭ (ʘʧʝʨʠʦʜʠʯʝʩʢʠʭ) ʚʦʣʥ ʩʪʨʝʩʩʦʚʦʛʦ ʚʦʟ-

ʙʫʞʜʝʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʠʣʴʥʳʭ  ʚʥʝʰʥʠʭ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥ-

ʪʨʦʧʦʛʝʥʥʳʭ ʚʦʟʤʫʱʝʥʠʡ, ʪʦ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʯʠʩʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ 

ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʦʡ, ʘ ʚʦʧʨʦʩ ʦ ʨʝʘʣʴʥʦʩʪʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʝʨʠʦʜʠʯʝʩʢʠʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʚ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ ʨʷʜʘʭ ï ʦʪʢʨʳʪʳʤ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʪ-

ʤʝʯʝʥʥʳʝ ʪʨʫʜʥʦʩʪʠ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʢʦʪʦʨʳʝ ʧʦʣʥʦʩʪʴʶ ʥʝ ʫʩʪʨʘʥʝ-

ʥʳ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ, ʠʟʫʯʝʥʠʝ ʨʠʪʤʠʢʠ ʨʦʩʪʘ ʜʝʨʝʚʴʝʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦ-

ʜʦʣʞʘʪʴ, ʠʩʧʦʣʴʟʫʷ ʜʣʷ ʨʘʩʰʠʬʨʦʚʢʠ ʩʢʨʳʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʝ-
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ʩʢʦʣʴʢʦ ʤʝʪʦʜʦʚ, ʢʘʢ ʵʪʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʨʠʥʮʠʧ ʜʦʧʦʣʥʠʪʝʣʴʥʦʩʪʠ ɹʦʨʘ, ʠ 

ʦʙʨʘʱʘʷ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʙʠʦʬʠʟʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʚʳʜʝʣʷʝʤʳʭ ʮʠʢʣʦʚ. 

ɸʥʘʣʠʟ ʤʘʪʝʨʠʘʣʘ, ʩʦʙʨʘʥʥʦʛʦ ʚ ʩʦʩʥʷʢʘʭ ʨʘʟʣʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʧʨʦʠʩʭʦʞ-

ʜʝʥʠʷ, ʛʫʩʪʦʪʳ, ʫʩʣʦʚʠʡ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʧʦʢʘʟʘʣ, 

ʯʪʦ ʨʠʪʤʠʢʘ ʨʦʩʪʘ ʜʨʝʚʦʩʪʦʝʚ ʚ ʢʘʞʜʦʤ ʙʠʦʪʦʧʝ ʜʦʚʦʣʴʥʦ ʩʧʝʮʠʬʠʯʥʘ 

(ʨʠʩ. 2.30, 2.31, 2.32, ʪʘʙʣ. 2.29, 2.30), ʭʘʨʘʢʪʝʨʠʟʫʷʩʴ ʙʦʣʴʰʠʤ ʚʘʨʴʠʨʦʚʘʥʠʝʤ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʘʨʥʦʡ ʤʝʞʙʠʦʪʦʧʠʯʝʩʢʦʡ ʢʦʨʨʝʣʷʮʠʠ, ʚʥʫʪʨʝʥʥʝʡ ʘʚʪʦʢʦʨʨʝ-

ʣʷʮʠʠ ʠ ʧʝʨʠʦʜʦʚ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʛʘʨʤʦʥʠʢ. ʕʪʦ ʷʚʣʷʝʪʩʷ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʥʝ 

ʪʦʣʴʢʦ ʙʦʣʴʰʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʦʩʥʦʚʳʭ ʣʝʩʦʚ ʄʘʨʠʡ ʕʣ, ʥʦ ʠ ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ 

ʚ ʈʝʩʧʫʙʣʠʢʝ ʧʦʧʫʣʷʮʠʠ ʜʝʨʝʚʴʝʚ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ, ʧʦ-ʨʘʟʥʦʤʫ ʨʝʘʛʠʨʫʶ-

ʱʠʭ ʥʘ ʢʦʣʝʙʘʥʠʷ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʠ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʢʦʥʢʫʨʝʥʪʥʦʡ 

ʙʦʨɹʙʳ ʚ ʜʝʥʜʨʦʮʝʥʦʟʝ (ɼʝʤʘʢʦʚ, 1997, 1998; ɼʝʤʘʢʦʚ, ʇʦʣʝʚʱʠʢʦʚ, 1997). 

 
 

ʈʠʩ. 2.30. ɼʝʥʜʨʦʛʨʘʤʤʘ ʩʭʦʜʩʪʚʘ ʨʷʜʦʚ  ʠʥʜʝʢʩʦʚ  ʦʙʱʝʛʦ  ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʜʝ-

ʨʝʚʴʝʚ ʚ ʩʦʩʥʷʢʘʭ ʈʝʩʧʫʙʣʠʢʠ ʄʘʨʠʡ ʕʣ ʥʘ ʚʨʝʤʝʥʥʦʤ ʦʪʨʝʟʢʝ ʩ 1951 ʧʦ 1988 ʛʛ. 
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ʈʠʩ. 2.31. ʏʘʩʪʦʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ  ʨʘʩʩʝʠʚʘʥʠʷ ʟʥʘʯʝʥʠʡ  ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʧʘʨʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʨʷʜʘʤʠ ʠʥʜʝʢʩʦʚ ʦʙʱʝʛʦ ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʩʦʩʥʦʚʳʭ ʜʨʝʚʦ-

ʩʪʦʝʚ  ʄʘʨʠʡ ʕʣ ʥʘ ʚʨʝʤʝʥʥʦʤ ʦʪʨʝʟʢʝ ʩ 1951 ʧʦ 1988 ʛʛ. (ʧʦ ʜʘʥʥʳʤ 25 ʙʠʦʪʦʧʦʚ; n=224;   

ʄr=0,332;  r min = - 0,532;  r max = - 0,819;  Sr=0,285;  As=-0,361;   E=-0,295;   ʤʦʜʝʣʴ ʠʥʪʝ-

ʛʨʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ Y=100Ö{1-exp[-0,191Ö(r + 1)
5,030

]}; R
2
= 0,999 ). 
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ʈʠʩ. 2.32. ʏʘʩʪʦʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʨʘʩʩʝʠʚʘʥʠʷ ʟʥʘʯʝʥʠʡ ʧʝʨʠʦʜʦʚ ʧʷʪʠ 

ʥʘʠʙʦʣʝʝ ʤʦʱʥʳʭ ʛʘʨʤʦʥʠʢ ʚ ʨʷʜʘʭ ʠʥʜʝʢʩʦʚ ʦʙʱʝʛʦ ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʩʦʩʥʷʢʦʚ  ʄʘʨʠʡ 
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ʕʣ (ʧʦ ʜʘʥʥʳʤ 34 ʙʠʦʪʦʧʦʚ; ʄʊ=25,3 ʛʦʜʘ; Sʊ=25,8 ʛʦʜʘ; ʊmin=2; ʊmax=172; ʠʥʪʝʛʨʘʣʴʥʘʷ 

ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ Y=100Ö{1-exp[-5,583Ö10
-2
Ö(ʊ- 2)]}

1,138
;  R

2
=0,993 ). 

 

 

ʊʘʙʣʠʮʘ  2.29 

ʇʘʨʘʤʝʪʨʳ ʠʟʤʝʥʯʠʚʦʩʪʠ ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʚʪʦʢʦʨʨʝʣʷʮʠʠ ʚ ʨʷʜʘʭ ʠʥʜʝʢʩʦʚ 

ʪʝʢʫʱʝʛʦ ʛʦʜʠʯʥʦʛʦ ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʩʦʩʥʦʚʳʭ ʜʨʝʚʦʩʪʦʝʚ ʄʘʨʠʡ ʕʣ 

ʇʘʨʘʤʝʪʨ 

ʠʟʤʝʥʯʠʚʦʩʪʠ 

ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʠʟʤʝʥʯʠʚʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʚʪʦʢʦʨʨʝʣʷʮʠʠ  

ʧʨʠ  ʨʘʟʣʠʯʥʦʤ  ʚʨʝʤʝʥʥʦʤ  ʩʜʚʠʛʝ  ʨʷʜʦʚ 

1 ʛʦʜ 2 ʛʦʜʘ 3 ʛʦʜʘ 4 ʛʦʜʘ 5 ʣʝʪ 

Mx 0,646 0,474 0,316 0,226 0,154 

mx 0,111 0,081 0,054 0,039 0,026 

Min 0,000 -0,145 -0,427 -0,349 -0,395 

Max 0,935 0,870 0,800 0,723 0,655 

Sx 0,233 0,270 0,329 0,319 0,306 

Cx 36,0 57,0 104,1 141,1 199,3 

As -1,059 -0,606 -0,476 -0,070 0,096 

E 0,541 -0,313 -0,562 -1,083 -1,154 

 

ʊʘʙʣʠʮʘ  2.30 

ʇʘʨʘʤʝʪʨʳ ʠʟʤʝʥʯʠʚʦʩʪʠ ʟʥʘʯʝʥʠʡ ʧʝʨʠʦʜʦʚ ʧʷʪʠ ʥʘʠʙʦʣʝʝ ʤʦʱʥʳʭ ʛʘʨʤʦʥʠʢ ʚ ʨʷʜʘʭ  

ʠʥʜʝʢʩʦʚ ʪʝʢʫʱʝʛʦ ʛʦʜʠʯʥʦʛʦ ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʩʦʩʥʦʚʳʭ ʜʨʝʚʦʩʪʦʝʚ ʄʘʨʠʡ ʕʣ 

ʇʘʨʘʤʝʪʨ 

ʠʟʤʝʥʯʠʚʦʩʪʠ* 

ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʠʟʤʝʥʯʠʚʦʩʪʠ  ʧʝʨʠʦʜʘ ʛʘʨʤʦʥʠʢʠ     

ʧʝʨʚʦʡ ʚʪʦʨʦʡ ʪʨʝʪʴʝʡ ʯʝʪʚʝʨʪʦʡ ʧʷʪʦʡ 

Mx 38,4 36,4 19,8 18,5 14,6 

mx 6,2 5,2 2,5 2,9 2,2 

Min 2,8 2,0 2,2 2,0 2,1 

Max 172,0 106,0 78,0 80,0 76,0 

ʈʘʟʤʘʭ 169,2 104,0 75,8 78,0 73,9 

Sx 36,3 30,2 14,7 17,2 13,1 

As 2,244 0,938 2,204 2,046 3,303 

E 5,826 -0,488 6,696 4,824 14,78 

* - ʝʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ ʜʣʷ   M x ,  mx ,  Sx, min,  max  ʠ  ʨʘʟʤʘʭʘ  -  ʛʦʜ. 

 

ʇʨʠ ʘʥʘʣʠʟʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʧʨʝʞʜʝ ʚʩʝ-

ʛʦ, ʯʪʦ ʨʠʪʤʠʢʘ ʠʥʜʝʢʩʦʚ ʧʨʠʨʦʩʪʘ ʨʘʟʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʪʚʦʣʘ ʩʣʘʙʦ 

ʩʚʷʟʘʥʘ ʤʝʞʜʫ ʩʦʙʦʡ (ʪʘʙʣ. 2.31, ʨʠʩ. 2.33, 2.34), ʦʪʨʘʞʘʷ ʩʫʛʫʙʦ ʩʧʝʮʠʬʠʯʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʜʠʥʘʤʠʢʝ ʩʦʩʪʦʷʥʠʷ ʜʝʨʝʚʴʝʚ ʠ ʫʩʣʦʚʠʡ ʩʨʝʜʳ. ʉʪʝʧʝʥʴ ʩʠʥ-
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ʭʨʦʥʥʦʩʪʠ ʨʠʪʤʠʢʠ, ʧʨʠ ʵʪʦʤ, ʥʝ ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ ʚ ʧʨʝʜʝʣʘʭ ʚʩʝʛʦ ʚʨʝ-

ʤʝʥʥʦʛʦ ʨʷʜʘ. ʊʘʢ, ʢ ʧʨʠʤʝʨʫ, ʚ ʩʦʩʥʷʢʝ ʩʬʘʛʥʦʚʦʤ (ʨʠʩ. 2.34) ʟʥʘʯʝʥʠʷ ʠʥʜʝʢ-

ʩʦʚ ʧʨʠʨʦʩʪʘ ʚʝʨʭʫʰʝʯʥʦʛʦ ʧʦʙʝʛʘ ʠ ʛʦʜʠʯʥʦʛʦ ʢʦʣʴʮʘ ʠʟʤʝʥʷʣʠʩʴ ʜʦ 1965 ʛʦʜʘ 

ʜʦʚʦʣʴʥʦ ʘʩʠʥʭʨʦʥʥʦ, ʘ ʧʦʟʜʥʝʝ ʦʯʝʥʴ ʩʣʘʞʝʥʦ. 

 

ʊʘʙʣʠʮʘ  2.31 

ʄʘʪʨʠʮʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʘʨʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʨʷʜʘʤʠ ʠʥʜʝʢʩʦʚ ʧʨʠʨʦʩʪʘ 

ʨʘʟʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʪʚʦʣʘ ʜʝʨʝʚʴʝʚ ʚ ʩʦʩʥʷʢʘʭ ʄʘʨʠʡ ʕʣ 

ʉʪʨʫʢʪʫʨʥʳʡ  

ʵʣʝʤʝʥʪ 

ɿʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʨʷʜʘʤʠ ʠʥʜʝʢʩʦʚ ʧʨʠ-

ʨʦʩʪʘ ʨʘʟʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʪʚʦʣʘ (min ... max) 

ʩʪʚʦʣʘ ɺʝʨʭʫʰʝʯʥʳʡ  ʧʦʙʝʛ ʉʣʦʡ  ʨʘʥʥʝʡ  ʜʨʝʚʝʩʠʥʳ 

ɺʝʨʭʫʰʝʯʥʳʡ ʧʦʙʝʛ 1,000  

ʉʣʦʡ ʨʘʥʥʝʡ ʜʨʝʚʝʩʠʥʳ -0,204 ... 0,674 1,000 

ʉʣʦʡ ʧʦʟʜʥʝʡ ʜʨʝʚʝʩʠʥʳ -0,316 ... 0,464 -0,409 ... 0,520 
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ʈʠʩ. 2.33.  ɼʠʥʘʤʠʢʘ  ʠʥʜʝʢʩʦʚ ʧʨʠʨʦʩʪʘ  ʜʝʨʝʚʴʝʚ  ʦʩʥʦʚʥʦʛʦ  ʧʦʣʦʛʘ  ʚ ʢʫʣʴʪʫʨʘʭ  ʩʦʩ-

ʥʳ  ʈʝʩʧʫʙʣʠʢʠ ʄʘʨʠʡ ʕʣ (ɸ - ʚ ʊʃʋ  ɸ2 ;  ɹ - ʚ ʊʃʋ  ɺ2 ; 1 - ʚʝʨʭʫʰʝʯʥʳʡ ʧʦʙʝʛ;     2 - ʩʣʦʡ 

ʨʘʥʥʝʡ ʜʨʝʚʝʩʠʥʳ;  3 - ʩʣʦʡ ʧʦʟʜʥʝʡ ʜʨʝʚʝʩʠʥʳ). 

 

ɸʧʨʠʦʨʠ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʥʘ ʭʘʨʘʢʪʝʨ ʨʠʪʤʠʢʠ ʠʥʜʝʢʩʦʚ ʧʨʠʨʦʩʪʘ 

ʤʦʛʫʪ ʚʣʠʷʪʴ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷ, ʚʦʟʨʘʩʪ ʠ ʛʫʩʪʦʪʘ ʜʨʝʚʦʩʪʦʝʚ, ʘ ʪʘʢʞʝ 

ʮʝʥʦʪʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʜʝʨʝʚʴʝʚ ʠ ʠʭ ʛʝʥʦʪʠʧ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʩʧʝʮʠʬʠʢʫ ʦʪ-

ʚʝʪʥʳʭ ʨʝʘʢʮʠʡ ʦʨʛʘʥʠʟʤʘ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʚʥʝʰʥʠʭ ʨʘʟʜʨʘʞʠʪʝʣʝʡ. ʇʨʦʚʝʨʢʘ 

ʵʪʠʭ ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʷʚʣʷʣʘʩʴ ʦʜʥʦʡ ʠʟ ʟʘʜʘʯ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
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2

  
ʈʠʩ. 2.34. ɼʠʥʘʤʠʢʘ ʠʥʜʝʢʩʦʚ ʧʨʠʨʦʩʪʘ ʜʝʨʝʚʴʝʚ ʚ ʩʦʩʥʷʢʝ ʩʬʘʛʥʦʚʦʤ (1 - ʚʝʨʭʫʰʝʯʥʳʡ 

ʧʦʙʝʛ;  2 - ʦʙʱʠʡ ʨʘʜʠʘʣʴʥʳʡ ʧʨʠʨʦʩʪ). 

 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʭʘʨʘʢʪʝʨʝ ʨʠʪʤʠʯʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚʝʣʠ-

ʯʠʥʳ ʚʦ ʚʨʝʤʝʥʥʳʭ ʨʷʜʘʭ ʠ ʥʘʣʠʯʠʷ ʚ ʥʠʭ ʚʦʣʥʦʚʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʤʦʞʝʪ ʜʘʪʴ 

ʘʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ, ʧʦʟʚʦʣʷʶʱʠʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ 

ʠʥʝʨʮʠʦʥʥʦʩʪʠ ʩʠʩʪʝʤʳ ʠ ʧʦʢʘʟʘʪʴ ʥʘʩʢʦʣʴʢʦ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʦʙʲʝʢʪʘ ʟʘʚʠʩʠʪ ʦʪ ʧʨʝʜʳʩʪʦʨʠʠ (ʄʝʨʩʝʨ, 1964; ʉʝʨʝʙʨʝʥʥʠʢʦʚ, ʇʝʨʚʦʟʚʘʥʩʢʠʡ, 

1965; ɹʨʠʣʣʠʥʜʞʝʨ, 1980). ʇʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʘʚʪʦʢʦʨʨʝʣʷʮʠʠ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ 

(ʚʨʝʤʝʥʥʦʡ ʩʜʚʠʛ 1 ʛʦʜ), ʩʦʛʣʘʩʥʦ ʪʝʦʨʝʤʝ ɽ.ɽ. ʉʣʫʮʢʦʛʦ (1927), ʤʦʞʥʦ ʦʨʠʝʥ-

ʪʠʨʦʚʦʯʥʦ ʫʩʪʘʥʦʚʠʪʴ ʧʝʨʠʦʜ ʦʩʥʦʚʥʦʛʦ ʨʠʪʤʘ ʢʦʣʝʙʘʥʠʡ, ʚʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ 

ʬʦʨʤʫʣʦʡ T =2Öp/ arc cos ( r1 ) .  

ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʨʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʣʠʷʥʠʝ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦ-

ʚʠʡ ʥʘ ʚʝʣʠʯʠʥʫ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʘʚʪʦʢʦʨʨʝʣʷʮʠʠ ʨʷʜʦʚ ʠʥʜʝʢʩʦʚ ʚʝʨʭʫʰʝʯʥʦʛʦ 

ʧʦʙʝʛʘ ʠ ʦʙʱʝʡ ʰʠʨʠʥʳ ʛʦʜʠʯʥʦʛʦ ʢʦʣʴʮʘ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ, ʥʦ ʚʝʩʴʤʘ ʥʝʯʝʪʢʦ - 

ʥʘʠʤʝʥʴʰʠʝ ʠʭ ʟʥʘʯʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʨʦʪʢʦʚʦʣʥʦʚʳʤ ʢʦʣʝʙʘʥʠʷʤ, ʯʘ-

ʱʝ ʚʩʝʛʦ ʦʪʤʝʯʘʶʪʩʷ ʚ ʊʃʋ ɺ2 ʠ ʉ3, ʪ.ʝ. ʚ ʥʘʠʙʦʣʝʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʙʠʦʪʦ-

ʧʘʭ (ʪʘʙʣ. 2.32). ɺ ʨʷʜʘʭ ʩʣʦʷ ʧʦʟʜʥʝʡ ʜʨʝʚʝʩʠʥʳ ʢʘʨʪʠʥʘ ʦʙʨʘʪʥʘʷ. ʉʪʝʧʝʥʴ ʞʝ 

ʠʥʝʨʮʠʦʥʥʦʩʪʠ ʛʦʜʠʯʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠʥʜʝʢʩʦʚ ʧʨʠʨʦʩʪʘ ʨʘʥʥʝʡ ʜʨʝʚʝʩʠʥʳ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʩʚʷʟʘʥʘ ʩ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ, ʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʝʡ-

ʩʪʚʠʝʤ ʠʥʳʭ ʬʘʢʪʦʨʦʚ. ʂ ʠʭ ʯʠʩʣʫ ʦʪʥʦʩʠʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʛʫʩʪʦʪʘ ʜʨʝʚʦʩʪʦ-

ʝʚ, ʧʦʚʳʰʝʥʠʝ ʢʦʪʦʨʦʡ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʚʝʣʠʯʠʥʳ ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʚʪʦ-

ʢʦʨʨʝʣʷʮʠʠ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʝʨʠʦʜʘ ʛʣʘʚʥʦʡ ʚʦʣʥʦʚʦʡ ʢʦʤ-

ʧʦʥʝʥʪʳ (ʪʘʙʣ. 2.33, 2.34).  




