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ɺʚʝʜʝʥʠʝ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʨʝʰʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʨʦʜʦ-

ʚʦʣʴʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʈʦʩʩʠʠ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʰʠʨʝʥʠʝ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʧʦʜ ʢʦʨʤʦʚʳʝ ʪʨʘʚʳ. ʉ ʵʪʦʡ 

ʮʝʣʴʶ ʚ ʩʝʚʦʦʙʦʨʦʪ ʤʦʛʫʪ ʙʳʪʴ ʚʦʚʣʝʯʝʥʳ ʭʠʤʠʯʝʩʢʠ ʤʝʣʠʦʨʠʨʦʚʘʥʥʳʝ ʩʦʣʦʥʮʳ 

ʠ ʠʭ ʢʦʤʧʣʝʢʩʳ ʩ ʟʦʥʘʣʴʥʳʤʠ ʧʦʯʚʘʤʠ.  

ʆʙʱʘʷ ʧʣʦʱʘʜʴ  ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʚ ʤʠʨʝ ʙʦʣʝʝ 950 ʤʣʥ. ʛʘ ʠ ʦʢʦʣʦ 50 ʤʣʥ. 

ʛʘ  ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ (ʅʦʚʠʢʦʚʘ, 2004), ʘ ʧʦ ʜʘʥʥʳʤ ʄʠʥʩʝʣʴʭʦʟʘ ʧʦʯʚʳ ʩʦ-

ʣʦʥʮʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʣʷʭ ʈʦʩʩʠʠ ʟʘʥʠʤʘʶʪ 22938,7 

ʪʳʩ. ʛʘ, (12,5%).  ʇʨʠʯʝʤ  ʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʥʘʭʦʜʠʪʩʷ ʧʦʯʪʠ 20% ʚʩʝʭ ʟʘʩʦʣʝʥ-

ʥʳʭ ʧʦʯʚ ʈʦʩʩʠʠ (ɻʨʘʜʦʙʦʝʚ, 1974) ʠ ʙʦʣʝʝ 40% ʚʩʝʭ ʩʦʣʦʥʮʦʚʳʭ ʧʦʯʚ ʈʦʩʩʠʠ 

(ʉʝʤʝʥʜʷʝʚʘ, ɼʦʙʨʦʪʚʦʨʩʢʘʷ, 2005). ʉʘʤʳʝ ʢʨʫʧʥʳʝ ʤʘʩʩʠʚʳ ʩʦʣʦʥʮʦʚ  ʥʘ ʪʝʨʨʠ-

ʪʦʨʠʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʥʘʭʦʜʷʪʩʷ ʚ ʅʦʚʦʩʠʙʠʨʩʢʦʡ, ʆʤʩʢʦʡ ʦʙʣʘʩʪʷʭ ʠ ɸʣʪʘʡ-

ʩʢʦʤ ʢʨʘʝ, ʧʨʠʯʝʤ  ʛʦʩʧʦʜʩʪʚʫʶʪ ʛʠʜʨʦʤʦʨʬʥʳʝ ʧʦʯʚʳ ʩʦʜʦʚʦʛʦ ʟʘʩʦʣʝʥʠʷ. 

ɺ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʣʦʥʮʦʚʳʝ ʟʝʤʣʠ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ɹʘʨʘʙʠʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʩʦʙʦʡ  ʟʘʤʢʥʫʪʫʶ ʢʦʪʣʦʚʠʥʫ ʩ ʫʢʣʦ-

ʥʦʤ ʥʘ ʶʛʦ-ʟʘʧʘʜ. ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʨʝʣʴʝʬʘ ʷʚʣʷʶʪʩʷ ʛʨʠʚʳ, ʚʳʪʷʥʫ-

ʪʝr ʩ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ʥʘ ʶʛʦ-ʟʘʧʘʜ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʣʠʪʝʣʴʥʦʛʦ ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʷ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʦʣʝʡ ʚ ʧʦʥʠʞʝʥʥʳʭ ʵʣʝʤʝʥʪʘʭ ʨʝʣʴʝʬʘ ʦʙʨʘʟʦʚʘʣʠʩʴ 

ʛʘʣʦʤʦʨʬʥʳʝ ʧʦʯʚʳ - ʩʦʣʦʥʮʳ, ʩʦʣʦʥʯʘʢʠ ʠ ʩʦʣʦʜʠ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʩʦʣʦʥʮʳ ʠ ʠʭ ʢʦʤʧʣʝʢʩʳ ʩ ʯʝʨʥʦʟʝʤʘʤʠ, ʣʫʛʦʚʦ-ʯʝʨʥʦʟʝʤʥʳʤʠ, ʯʝʨʥʦʟʝʤʥʦ-

ʣʫʛʦʚʳʤʠ ʠ ʣʫʛʦʚʳʤʠ ʧʦʯʚʘʤʠ. ɺʳʩʦʢʘʷ ʢʦʤʧʣʝʢʩʥʦʩʪʴ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʦʙʫ-

ʩʣʦʚʣʠʚʘʝʪʩʷ ʙʣʠʟʢʠʤ ʟʘʣʝʛʘʥʠʝʤ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ  ʤʠʢʨʦ-

ʨʝʣʴʝʬʦʤ ʤʝʩʪʥʦʩʪʠ.  

ʉʦʣʦʥʮʳ, ʦʙʣʘʜʘʷ ʧʣʦʭʠʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘ-

ʤʠ,  ʩʥʠʞʘʶʪ  ʧʣʦʜʦʨʦʜʠʝ ʚʩʝʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦʯʚ ʠ  ʥʝ ʧʦʟʚʦʣʷʪʁ ʧʨʦʚʝʩʪʠ ʘʛʨʦ-

ʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʚ ʦʧʪʠʤʘʣʴʥʳʝ ʩʨʦʢʠ.  ʂʨʦʤʝ ʪʦʛʦ, ʧʷʪʥʘ ʩʦʣʦʥʮʦʚ ʚ 

ʥʝʤʝʣʠʦʨʠʨʦʚʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʷʚʣʷʶʪʩʷ ʨʘʩʩʘʜʥʠʢʘʤʠ ʩʦʨʥʷʢʦʚ. ɺʩʝ ʵʪʦ ʩʫʱʝʩʪ-



4 

 

 

ʚʝʥʥʦ ʩʥʠʞʘʝʪ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʧʨʠʚʦʜʠʪ ʢ ʟʘʪʨʘʪʘʤ 

ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʣʦʱʘʜʝʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠ-

ʯʝʩʪʚʘ ʢʦʨʤʦʚ. 

  ɺ ʝʩʪʝʩʪʚʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ  ʩʦʣʦʥʮʦʚʳʝ ʢʦʤʧʣʝʢʩʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʤʘ-

ʣʦʧʨʦʜʫʢʪʠʚʥʳʝ ʩʝʥʦʢʦʩʳ ʠ ʧʘʩʪʙʠʱʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʥʠʟʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ 

(8 - 10 ʮ/ʛʘ ʩʝʥʘ), ʭʦʪʷ ʠʭ ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʧʣʦʜʦʨʦʜʠʝ ʧʦʟʚʦʣʷʝʪ  ʧʨʠ ʚʥʝʩʝʥʠʠ 

ʛʠʧʩʘ  ʧʦʣʫʯʘʪʴ ʫʨʦʞʘʠ ʚ 1,5 - 3 ʨʘʟʘ ʚʳʰʝ (ʉʝʤʝʥʜʷʝʚʘ, ɼʦʙʨʦʪʚʦʨʩʢʘʷ, 2005; 

ɹʝʨʝʟʠʥ, 2005). ʉʦʣʦʥʮʳ ɹʘʨʘʙʠʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʨʘʟʣʠʯʘʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʦʜʝʨʞʘʥʠʷ ʦʙʤʝʥʥʦʛʦ ʥʘʪʨʠʷ ʚ ʧʦʯʚʝʥʥʦʤ ʧʦʛʣʦʱʘʶʱʝʤ ʢʦʤʧʣʝʢʩʝ (ʇʇʂ) ʠ 

ʤʦʛʫʪ ʙʳʪʴ ʤʘʣʦ-, ʩʨʝʜʥʝ -  ʠ ʤʥʦʛʦʥʘʪʨʠʝʚʳʤʠ.  

ʉ 1984 ʧʦ 1996 ʛʛ. ʥʘ ʩʨʝʜʩʪʚʘ ʛʦʩʫʜʘʨʩʪʚʘ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ  ʭʠʤʠʯʝʩʢʘʷ ʤʝ-

ʣʠʦʨʘʮʠʷ ʩʦʣʦʥʮʦʚ ʥʘ ʧʣʦʱʘʜʠ ʙʦʣʝʝ 3 ʪʳʩ. ʛʘ ʚ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʠ ʥʘ  

215 ʪʳʩ. ʛʘ ʚ ʆʤʩʢʦʡ (ʉʪʨʦʡʥʦʚ, ʂʦʣʝʙʝʨ, 2009).  ʇʨʠ ʵʪʦʤ ʫʩʪʦʡʯʠʚʦ ʧʦʚʳʰʘ-

ʣʦʩʴ ʧʣʦʜʦʨʦʜʠʝ ʩʦʣʦʥʮʦʚ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʣʦ ʚʳʩʦʢʫʶ ʠ ʩʪʘʙʠʣʴʥʫʶ ʫʨʦʞʘʡ-

ʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʥʘ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ. ɺ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ-

ʣʫʯʝʥʦ 186 ʪʳʩ. ʪ ʢ.ʝʜ. ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʟʝʨʥʘ ʠ ʢʦʨʤʦʚ ʟʘ ʛʦʜʳ ʘʢʪʠʚʥʦʛʦ ʧʦʩʣʝ-

ʜʝʡʩʪʚʠʷ ʛʠʧʩʘ (ʆʢʫʣʴʪʫʨʠʚʘʥʠʝé, 1985; ɹʝʨʝʟʠʥ, 2005; ʉʝʤʝʥʜʷʝʚʘ, 2009). ɺ ʥʘ-

ʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʙʦʪʳ ʧʦ ʭʠʤʠʯʝʩʢʦʡ ʤʝʣʠʦʨʘʮʠʠ ʩʦʣʦʥʮʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʚʪʦʨ-

ʥʦʡ) ʚ ɿʘʧʘʜʥʦ - ʉʠʙʠʨʩʢʦʤ ʨʝʛʠʦʥʝ ʧʨʝʢʨʘʱʝʥʳ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʧʨʦʤʝʣʠʦʨʠʨʦʚʘʥʳ ʦʙ-

ʰʠʨʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʩʦʣʦʥʮʦʚʳʭ ʧʦʯʚ, ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʢʦʪʦʨʳʭ  ʥʝ ʠʟ-

ʚʝʩʪʥʦ  ʠ   ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʥʘʫʢʠ, ʘ ʪʘʢʞʝ  

ʧʨʠʢʣʘʜʥʦʡ ï ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ. 

ʎʝʣʴ  ʠʩʩʣʝʜʦʚʘʥʠʡ: ɺʳʷʚʠʪʴ ʠ ʦʮʝʥʠʪʴ ʜʣʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ  ʛʠʧʩʦʚʘʥʠʷ 

ʥʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ ʘʛʨʦʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʦʣʦʥʮʦʚ ʢʦʨʢʦʚʳʭ ɹʘʨʘʙʠʥ-

ʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ: 

1. ʀʟʫʯʠʪʴ ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʤʝʣʠʦʨʠʨʦʚʘʥʥʳʭ ʩʦʣʦʥʮʦʚ, ʠʭ ʛʨʘʥʫʣʦ-

ʤʝʪʨʠʯʝʩʢʠʡ ʠ ʤʠʢʨʦʘʛʨʝʛʘʪʥʳʡ ʩʦʩʪʘʚ; 
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2. ʆʧʨʝʜʝʣʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ, ʢʘʨʙʦʥʘʪʦʚ ʠ ʚʝʣʠʯʠʥʫ ʨʅ  ʚ ʤʝʣʠʦʨʠʨʦ-

ʚʘʥʥʳʭ ʩʦʣʦʥʮʘʭ ɹʘʨʘʙʳ; 

3. ɺʳʷʚʠʪʴ ʠʟʤʝʥʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʦʙʱʝʛʦ, ʚʦʜʦʨʘʩʪʚʦʨʠʤʦʛʦ ʠ ʦʙʤʝʥʥʦʛʦ 

ʥʘʪʨʠʷ; 

4. ʀʩʩʣʝʜʦʚʘʪʴ ʜʠʥʘʤʠʢʫ ʘʛʨʦʬʠʟʠʯʝʩʢʠʭ  ʩʚʦʡʩʪʚ ʧʦʯʚ: ʧʣʦʪʥʦʩʪʴ ʩʣʦʞʝ-

ʥʠʷ, ʧʣʦʪʥʦʩʪʴ ʪʚʝʨʜʦʡ ʬʘʟʳ ʧʦʯʚʳ, ʧʦʨʦʟʥʦʩʪʴ; 

5. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʠʥʘʤʠʢʫ ʫʨʦʚʥʷ ʟʘʣʝʛʘʥʠʷ, ʩʪʝʧʝʥʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ  ʠ 

ʩʦʣʝʚʦʛʦ ʩʦʩʪʘʚʘ ʛʨʫʥʪʦʚʳʭ ʚʦʜ; 

6. ʆʮʝʥʠʪʴ ʠʟʤʝʥʝʥʠʷ ʩʦʣʝʚʦʛʦ ʩʦʩʪʘʚʘ  ʠ ʟʘʧʘʩʦʚ ʩʦʣʝʡ ʚ ʧʨʦʬʠʣʝ ʩʦʣʦʥ-

ʮʦʚ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʟʣʠʯʥʳʭ ʜʦʟ ʛʠʧʩʘ; 

7. ʆʧʨʝʜʝʣʠʪʴ ʦʪʟʳʚʯʠʚʦʩʪʴ ʜʦʥʥʠʢʘ ʥʘ ʤʥʦʛʦʣʝʪʥʝʝ ʧʦʩʣʝʜʝʡʩʪʚʠʝ ʭʠʤʠ-

ʯʝʩʢʦʡ ʤʝʣʠʦʨʘʮʠʠ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ. ɺʧʝʨʚʳʝ ʚ  ʫʩʣʦʚʠʷʭ ʩʝʚʝʨʥʦʡ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ɹʘʨʘ-

ʙʠʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ  ʚʳʷʚʣʝʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʧʦʩʣʝʜʝʡʩʪʚʠʝ 

ʦʜʥʦʨʘʟʦʚʦʛʦ ʚʥʝʩʝʥʠʷ ʛʠʧʩʘ ʩʧʫʩʪʷ  30 ʣʝʪ. ʋʩʪʘʥʦʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦ-

ʚʝʨʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʩʣʦʞʝʥʠʷ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ. ɿʘʬʠʢʩʠʨʦʚʘʥʦ 

ʟʥʘʯʠʤʦʝ ʩʥʠʞʝʥʠʝ ʟʘʧʘʩʦʚ ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ ʠ ʱʝʣʦʯʥʦʩʪʠ ʚ ʧʨʦʬʠʣʝ 

ʤʝʣʠʦʨʠʨʦʚʘʥʥʳʭ ʩʦʣʦʥʮʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʙʤʝʥʥʦʛʦ ʥʘ-

ʪʨʠʷ ʚʦ ʚʩʝʭ ʤʝʣʠʦʨʠʨʦʚʘʥʥʳʭ ʚʘʨʠʘʥʪʘʭ. 

ɿʘʱʠʱʘʝʤʦʝ ʧʦʣʦʞʝʥʠʝ: ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʧʦʩʣʝʜʝʡʩʪʚʠʝ ʦʜʥʦʨʘʟʦʚʦʛʦ 

ʚʥʝʩʝʥʠʷ ʛʠʧʩʘ ʥʘ ʬʠʟʠʯʝʩʢʠʝ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ  ʠ ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ  ʩʦ-

ʣʦʥʮʦʚ ʢʦʨʢʦʚʳʭ ʤʘʣʦ- ʠ ʤʥʦʛʦʥʘʪʨʠʝʚʳʭ ʩʦʭʨʘʥʷʝʪʩʷ 30 ʣʝʪ ʧʦʩʣʝ ʚʥʝʩʝʥʠʷ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ-

ʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʧʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ  ʜʣʠʪʝʣʴʥʦ ʤʝʣʠʦʨʠʨʦʚʘʥʥʳʭ 

ʩʦʣʦʥʮʦʚ ʢʦʨʢʦʚʳʭ ɹʘʨʘʙʠʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʚ  ʢʦʨʤʦʚʳʭ ʩʝ-

ʚʦʦʙʦʨʦʪʘʭ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʥʝʦʙʭʦʜʠʤʳ  ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ 

ʧʨʦʛʨʘʤʤ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʯʚ  ʚ  ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʄʘʪʝʨʠʘʣʳ ʜʠʩʩʝʨʪʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʧʨʠ ʯʪʝʥʠʠ ʢʫʨ-

ʩʦʚ ʣʝʢʮʠʡ çʧʦʯʚʦʚʝʜʝʥʠʝè ʠ çʧʦʯʚʦʚʝʜʝʥʠʝ ʩ ʦʩʥʦʚʘʤʠ ʛʝʦʣʦʛʠʠè  ʥʘ ʘʛʨʦʥʦʤʠ-

ʯʝʩʢʦʤ ʬʘʢʫʣʴʪʝʪʝ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 
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(ʅɻɸʋ), ʥʘ ʢʫʨʩʘʭ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʩʠʙʠʨʩʢʦʛʦ ʨʝʛʠʦʥʘ 

ʚ ʀʥʩʪʠʪʫʪʝ ʟʘʦʯʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʨʠ ʅɻɸʋ. 

ɸʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ.   ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʜʠʩʩʝʨʪʘʮʠʠ ʦʙʩʫʞʜʝʥʳ ʥʘ II 

ʵʪʘʧʝ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʢʦʥʢʫʨʩʘ ʥʘ ʣʫʯʰʫʶ ʥʘʫʯʥʫʶ ʨʘʙʦʪʫ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ, ʘʩ-

ʧʠʨʘʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʄʠʥʩʝʣʴʭʦʟʘ ʈʦʩʩʠʠ 

(ʅʦʚʦʩʠʙʠʨʩʢ, 2012, 2013),  III ʵʪʘʧʝ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʢʦʥʢʫʨʩʘ ʥʘ ʣʫʯʰʫʶ ʥʘʫʯ-

ʥʫʶ ʨʘʙʦʪʫ (ʆʨʝʣ,  2013);  ʥʘ II ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʬʦʨʫʤʝ 

çʈʝʘʣʠʟʘʮʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ  ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʨʝʛʫ-

ʣʠʨʦʚʘʥʠʝ ʨʳʥʢʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʩʳʨʴʷ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ: 

ʠʥʥʦʚʘʮʠʠ, ʧʨʦʙʣʝʤʳ, ʧʝʨʩʧʝʢʪʠʚʳè (ʆʤʩʢ, 2013); ʥʘ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ çʇʦʯʚʘ  ʢʘʢ  ʙʘʟʦʚʳʡ  ʢʦʤʧʦʥʝʥʪ ʥʘʟʝʤʥʳʭ ʵʢʦʩʠʩʪʝʤè ʚ ʀʇɸ ʉʆ 

ʈɸʅ  (ʅʦʚʦʩʠʙʠʨʩʢ, 2013); ʥʘ  IX ʠ X ʄʝʞʜʫʥʘʨʦʜʥʳʭ ʥʘʫʯʥʦ ï ʧʨʘʢʪʠʯʝʩʢʠʭ  

ʢʦʥʬʝʨʝʥʮʠʷʭ  çɸʛʨʘʨʥʘʷ ʥʘʫʢʘ ï ʩʝʣʴʩʢʦʤʫ ʭʦʟʷʡʩʪʚʫè  (ɹʘʨʥʘʫʣ, 2014, 2015);  

ʥʘ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ XVIII ɼʦʢʫʯʘʝʚʩʢʠʝ ʤʦʣʦʜʝʞʥʳʝ ʯʪʝ-

ʥʠʷ çɼʝʛʨʘʜʘʮʠʷ ʧʦʯʚ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʈʦʩʩʠʠè (ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ, 2015). 

 ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʫʙʣʠʢʦʚʘʥʦ 10 ʩʪʘʪʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ 4 ï ʚ ʩʦ-

ʘʚʪʦʨʩʪʚʝ  ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʞʫʨʥʘʣʘʭ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ  ɺɸʂ ʈʌ.  

ʉʪʨʫʢʪʫʨʘ ʜʠʩʩʝʨʪʘʮʠʠ. ɼʠʩʩʝʨʪʘʮʠʷ ʠʟʣʦʞʝʥʘ  ʥʘ 127 ʩʪʨʘʥʠʮʘʭ ʧʝʯʘʪ-

ʥʦʛʦ ʪʝʢʩʪʘ, ʩʦʜʝʨʞʠʪ 16 ʪʘʙʣʠʮ, 23 ʨʠʩʫʥʢʘ ʠ 16 ʧʨʠʣʦʞʝʥʠʡ. ʉʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝ-

ʥʠʷ, 5 ʛʣʘʚ, ʚʳʚʦʜʦʚ ʠ ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ 163 ʠʩʪʦʯʥʠʢʘ, ʚ 

ʪʦʤ ʯʠʩʣʝ 10 - ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ. 

ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ: ʧʨʦʚʝʜʝʥʳ ʧʦʣʝʚʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ  ʨʘʙʦʪʳ, 

ʚʳʧʦʣʥʝʥʳ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʦʧʨʝʜʝʣʝʥʠʷ, ʦʩʫʱʝʩʪʚʣʝʥʳ ʦʙʨʘʙʦʪʢʘ ʠ ʠʥʪʝʨʧʨʝʪʘ-

ʮʠʷ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʩʜʝʣʘʥ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ, ʥʘʧʠʩʘʥʳ 

ʩʪʘʪʴʠ ʠ ʪʝʟʠʩʳ. 

 ɹʣʘʛʦʜʘʨʥʦʩʪʠ. ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʛʣʫʙʦʢʫʶ ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴ ʥʘʫʯʥʦʤʫ ʨʫ-

ʢʦʚʦʜʠʪʝʣʶ ʜ.ʩ.-ʭ.ʥ., ʧʨʦʬ. ʉʝʤʝʥʜʷʝʚʦʡ ʅ.ɺ., ʜ.ʙ.ʥ., ʧʨʦʬ. ɼʝʨʛʘʯʝʚʦʡ ʄ.ʀ., ʩʦ-

ʪʨʫʜʥʠʢʘʤ ʣʘʙʦʨʘʪʦʨʠʡ ʛʝʦʛʨʘʬʠʠ ʠ ʛʝʥʝʟʠʩʘ ʧʦʯʚ ʀʇɸ ʉʆ ʈɸʅ  ʟʘ ʮʝʥʥʳʝ ʩʦ-

ʚʝʪʳ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ.
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ɻʣʘʚʘ 1. ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦʧʨʦʩʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʣʠʦʨʠʨʦ-

ʚʘʥʥʳʭ ʩʦʣʦʥʮʦʚ 

 

ʉʦʣʦʥʮʳ ʷʚʣʷʶʪʩʷ ʠʥʪʨʘʟʦʥʘʣʴʥʳʤʠ ʧʦʯʚʘʤʠ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦʡ ʉʠ-

ʙʠʨʠ ʦʥʠ ʟʘʥʠʤʘʶʪ ʦʢʦʣʦ 6,2 ʤʣʥ. ʛʘ (ʇʘʢ, 1975). ʏʘʱʝ ʚʩʝʛʦ ʦʥʠ ʬʦʨʤʠʨʫʁʪʩʷ  ʚ 

ʧʦʥʠʞʝʥʥʳʭ ʵʣʝʤʝʥʪʘʭ ʨʝʣʴʝʬʘ ʚ ʢʦʤʧʣʝʢʩʘʭ ʩ ʯʝʨʥʦʟʝʤʥʳʤʠ, ʯʝʨʥʦʟʝʤʥʦ-

ʣʫʛʦʚʳʤʠ  ʠ ʣʫʛʦʚʦ-ʯʝʨʥʦʟʝʤʥʤrʠ ʧʦʯʚʘʤʠ ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʠ ʩʪʝʧʥʦʡ ʟʦʥʘʭ.  

ʇʦ ʜʘʥʥʳʤ ɿʘʧʉʠʙʛʠʧʨʦʟʝʤʘ ʧʣʦʱʘʜʴ ʩʦʣʦʥʮʦʚʳʭ ʧʦʯʚ   ʚ ʅʦʚʦʩʠʙʠʨʩʢʦʡ 

ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 2530,7 ʪʳʩ. ʛʘ (ʧʨʠʣʦʞʝʥʠʝ 1).   ɺ ʏʘʥʦʚʩʢʦʤ, ʏʫʣʳʤʩʢʦʤ, 

ʏʠʩʪʦʦʟʝʨʥʦʤ, ʂʫʧʠʥʩʢʦʤ ʠ ʂʘʨʘʩʫʢʩʢʦʤ ʨʘʡʦʥʘʭ ʜʦʣʷ ʩʦʣʦʥʮʦʚ ʩʦʩʪʘʚʣʷʝʪ ʙʦ-

ʣʝʝ 70% ʧʣʦʱʘʜʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ (ʨʠʩʫʥʦʢ 1). ʆʥʠ ʟʘʥʠʤʘʶʪ ʧʦ-

ʥʠʞʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʨʝʣʴʝʬʘ: ʤʝʞʛʨʠʚʥʳʝ ʧʦʥʠʞʝʥʠʷ, ʜʨʝʚʥʠʝ ʣʦʞʙʠʥʳ ʩʪʦʢʘ, 

ʟʝʤʣʠ ʚʦʢʨʫʛ ʦʟʝʨ ʠ ʙʦʣʦʪ, ʪʦ ʝʩʪʴ ʤʝʩʪʘ ʘʢʢʫʤʫʣʷʮʠʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʠ ʚʥʫʪʨʠ-

ʧʦʯʚʝʥʥʦʛʦ ʩʪʦʢʘ (ɻʨʘʜʦʙʦʝʚ, 1974; ʂʫʨʘʯʝʚ, ʈʷʙʦʚʘ, 1981).  
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ʈʠʩʫʥʦʢ 1. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʦʣʦʥʮʦʚ ʚ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ (ʉʝʤʝʥʜʷʝʚʘ 

ʅ.ɺ., ɼʦʙʨʦʪʚʦʨʩʢʘʷ ʅ.ʀ., 2005) 

ʉʦʣʦʥʮʦʚʳʝ ʢʦʤʧʣʝʢʩʳ ɿʘʧʘʜʥʦ - ʉʠʙʠʨʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʦʧʠʩʘʥʳ  ʂ.ɼ. 

ɻʣʠʥʢʦʡ (1926, 1931) ʢʘʢ ʧʦʩʪʦʷʥʥʦʝ ʯʝʨʝʜʦʚʘʥʠʝ ʩʦʣʦʥʮʦʚ, ʩʦʣʦʥʮʝʚʘʪʳʭ ʠ ʥʝ-

ʩʦʣʦʥʮʝʚʘʪʳʭ ʧʦʯʚ. ɿʘʤʝʯʝʥʦ ʪʘʢ ʞʝ, ʯʪʦ ʜʣʷ ʢʘʞʜʦʡ ʧʦʜʟʦʥʳ ʭʘʨʘʢʪʝʨʝʥ ʩʚʦʡ 

ʩʦʙʩʪʚʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʧʦʯʚ (ʋʙʦʛʦʚ ʠ ʜʨ., 2009). ɿʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʷ ʩʦʣʦʥʮʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʚʟʘʠʤʦʩʚʷʟʴ ʠʭ ʩ ʤʠʢʨʦʨʝʣʴʝʬʦʤ ʤʝʩʪʥʦʩʪʠ ʚ ʜʘʥ-

ʥʦʤ ʨʝʛʠʦʥʝ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʤʥʦʛʠʤʠ ʫʯʝʥʳʤʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ 

ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʢʦʤʧʣʝʢʩʥʦʩʪʴ ʧʦʯʚ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʧʝ-

ʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ  ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʠʢʨʦʨʝʣʴʝʬʘ  (ɻʦʨʝh-

ʥʠʥ, 1955; ʆʨʣʦʚʩʢʠʡ, 1955; ʉʝʣʷʢʦʚ, 1962; ɻʨʘʜʦʙʦʝʚ, 1974;  ʂʠʨʶʰʠʥ, 1976; 

ʄʠʭʘʡʣʠʯʝʥʢʦ, 1979).   

ʆʜʥʘʢʦ, ʥʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʤʠʢʨʦʨʝʣʴʝʬ ʩʯʠʪʘʶʪ ʥʝ ʧʨʠʯʠʥʦʡ, ʘ ʩʣʝʜʩʪʚʠʝʤ 

ʨʘʟʚʠʪʠʷ ʩʦʣʦʥʮʦʚʦʛʦ ʧʨʦʮʝʩʩʘ (ʈʦʟʤʘʭʦʚ, 1940). ʇʦ ʠʭ ʤʥʝʥʠʶ, ʩʦʣʦʥʮʳ ʚʦʟʥʠ-

ʢʘʶʪ ʥʘ ʨʦʚʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʘ ʧʦʪʦʤ, ʧʨʠ ʨʘʟʚʠʪʠʠ ʩʦʣʦʥʮʦʚʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʯʚʦ-

ʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʦʠʩʭʦʜʠʪ ʫʧʣʦʪʥʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʛʦʨʠʟʦʥʪʦʚ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦ-

ʬʠʣʷ ʠ ʧʨʦʩʘʜʢʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ (ɺʠʣʝʥʩʢʠʡ, 1924; ʋʩʦʚ, 1937). 

ʅʘ  ʪʝʨʨʠʪʦʨʠʠ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʢʘʢ ʠ ʚ ɹʘʨʘʙʠʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʤʝʟʦʟʘʧʘʜʠʥʳ ʠ ʤʝʞʛʨʠʚʥʳʝ ʧʦʥʠʞʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ  ʘʢ-

ʢʫʤʫʣʠʨʫʶʪʩʷ ʚʦʜʥʦ-ʩʦʣʝʚʳʝ ʤʘʩʩʳ. ʂ ʥʠʤ ʧʨʠʫʨʦʯʝʥʳ  ʧʦʚʩʝʤʝʩʪʥʦ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʥʳʝ ʩʦʣʦʥʮʦʚʳʝ  ʧʦʯʚʳ. ʅʘ ʜʥʝ ʵʪʠʭ ʧʦʥʠʞʝʥʠʡ ʩʬʦʨʤʠʨʦʚʘʥʳ ʛʠʜʨʦ-

ʤʦʨʬʥʳʝ ʢʦʤʧʣʝʢʩʳ ʩʦʣʦʥʮʦʚ, ʥʘ ʩʢʣʦʥʘʭ -  ʧʦʣʫʛʠʜʨʦʤʦʨʬʥʳʝ. ʅʦ ʩʪʨʦʛʦʡ ʟʘ-

ʢʦʥʦʤʝʨʥʦʩʪʠ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʩʦʣʦʥʮʦʚ ʢ ʵʣʝʤʝʥʪʘʤ ʨʝʣʴʝʬʘ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʥʝ 

ʚʳʷʚʠʣʠ (ʇʘʥʦʚ, 2008).  ʖ.ʇ. ʇʘʨʘʢʰʠʥʳʤ (2008) ʦʧʠʩʘʥʳ ʩʣʫʯʘʠ ʦʙʨʘʪʠʤʦʛʦ 

ʧʝʨʝʭʦʜʘ ʛʠʜʨʦʤʦʨʬʥʳʭ ʩʦʣʦʥʮʦʚ ʚ ʧʦʣʫʛʠʜʨʦʤʦʨʬʥʳʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʤʝʥʝʥʠʠ 

ʫʨʦʚʥʷ ʩʪʦʷʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ.  ʇʨʠ ʵʪʦʤ ʚʦʜʥrʡ ʨʝʞʠʤ ʤʝʥʷʣʩʷ ʩ  ʚʳʧʦʪʥʦʛʦ  ʥʘ 

ʧʝʨʠʦʜʠʯʝʩʢʠ ʚʳʧʦʪʥʦʡ ʠ  ʜʘʞʝ ʧʨʦʤʳʚʥʦʡ.  ɺ ʫʩʣʦʚʠʷʭ  ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʫʚ-

ʣʘʞʥʝʥʠʷ ʛʠʜʨʦʤʦʨʬʥʳʝ ʩʦʣʦʥʮʳ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʩʦʣʦʥʮʳ - ʩʦʣʦʥʯʘʢʠ ʠ 

ʩʦʣʦʥʯʘʢʠ ʣʫʛʦʚʳʝ (ʚʳʧʦʪʥʦʡ ʨʝʞʠʤ), ʠ, ʥʘʦʙʦʨʦʪ,  ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʫʚʣʘʞʥʝʥʠʷ.  
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 ʇʨʦʠʩʭʦʞʜʝʥʠʶ ʩʦʣʦʥʮʦʚʳʭ ʧʦʯʚ ʧʦʩʚʷʱʝʥʳ ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ 

ʨʘʙʦʪʳ. ʂ.ʂ. ɻʝʜʨʦʡʮ ʦʙʦʩʥʦʚʘʣ ʢʦʣʣʦʠʜʥʦ-ʭʠʤʠʯʝʩʢʫʶ ʪʝʦʨʠʶ ʩʦʣʦʥʮʦʚʦʛʦ 

ʧʨʦʮʝʩʩʘ (1955). ʇʝʨʚʦʧʨʠʯʠʥʦʡ  ʦʩʦʣʦʥʮʝʚʘʥʠʷ ʧʦʯʚ ʦʥ ʚʠʜʝʣ ʚ ʥʘʢʦʧʣʝʥʠʠ ʦʙ-

ʤʝʥʥʦʛʦ ʥʘʪʨʠʷ ʚ  ʧʦʯʚʝʥʥʦ-ʧʦʛʣʦʱʘʶʱʝʤ ʢʦʤʧʣʝʢʩʝ (ʇʇʂ). ʉ ʥʠʤ ʩʦʣʠʜʘʨʥʳ 

ʪʘʢʞʝ ʨʷʜ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ (Sigmond, 1924; Kelley, 1951) ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʩʦ-

ʣʦʥʮʦʚ ʂ.ʂ. ɻʝʜʨʦʡʮ (1955) ʧʨʝʜʧʦʣʘʛʘʣ ʠʟ ʩʦʣʦʥʯʘʢʦʚ ʧʫʪʝʤ ʨʘʩʩʦʣʝʥʠʷ ʠʭ ʧʨʦ-

ʬʠʣʷ, ʢʨʦʤʝ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʠʩʪʦʯʥʠʢʦʤ ʧʦʛʣʦʱʝʥʥʦʛʦ ʥʘʪʨʠʷ ʷʚʣʷʝʪʩʷ ʩʦʜʘ, ʪʦʛʜʘ 

ʩʪʘʜʠʷ ʩʦʣʦʥʯʘʢʦʚ ʤʦʞʝʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ. ʇʦʟʞʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʙʨʘʟʦʚʘ-

ʥʠʝ  ʩʦʣʦʥʮʦʚ  ʧʨʠ ʨʘʩʩʦʣʝʥʠʠ ʩʦʣʦʥʯʘʢʦʚ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʧʨʠ ʫʩʣʦʚʠʠ, ʝʩʣʠ 

ʚ ʩʦʩʪʘʚʝ ʩʦʣʝʡ ʩʦʣʦʥʯʘʢʘ ʦʪʥʦʰʝʥʠʝ ʥʘʪʨʠʷ ʢ ʩʫʤʤʝ ʢʘʣʴʮʠʷ ʠ ʤʘʛʥʠʷ 4 ʢ 1 ʠ ʙʦ-

ʣʝʝ. ɺ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʪʘʢʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʚʩʪʨʝʯʘʝʪʩʷ ʦʯʝʥʴ ʨʝʜʢʦ (ɸʥʪʠ-

ʧʦʚ-ʂʘʨʘʪʘʝʚ, 1953).  

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʫʢʘʟʳʚʘʣʠ ʪʘʢʞʝ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʣʦʥʮʘ  ʠʟ ʩʦʣʦʥʯʘʢʘ 

ʧʨʦʠʩʭʦʜʠʪ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ ʧʨʝʦʙʣʘʜʘʥʠʠ  ʧʨʦʩʘʯʠʚʘʥʠʷ ʚʦʜʳ ʘʪʤʦʩʬʝʨʥʳʭ 

ʦʩʘʜʢʦʚ    ʥʘʜ ʧʦʜʥʷʪʠʝʤ ʚʣʘʛʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. (ɻʣʠʥʢʘ, 1926).  

ɻʣʘʚʥʦʡ ʧʨʠʯʠʥʦʡ  ʥʘʢʦʧʣʝʥʠʷ ʩʦʣʝʡ ʚ ʛʠʜʨʦʤʦʨʬʥʳʭ ʧʦʯʚʘʭ ʷʚʣʷʝʪʩʷ 

ʢʘʧʠʣʣʷʨʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʩʦʣʝʚʳʭ ʨʘʩʪʚʦʨʦʚ ʠʟ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ  ʛʨʫʥʪʦʚʳʭ 

ʚʦʜ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʠʭ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʝʤ ʧʨʠ ʠʩʧʘʨʝʥʠʠ.  ɺʩʣʝʜʩʪʚʠʝ ʧʨʦʩʘ-

ʯʠʚʘʥʠʷ ʚʣʘʛʠ ʩʢʚʦʟʴ ʧʨʦʬʠʣʴ  ʧʦʯʚ ʚ ʱʝʣʦʯʥʳʭ ʫʩʣʦʚʠʷʭ ʦʨʛʘʥʠʯʝʩʢʠʝ ʠ ʪʦʥʢʦ-

ʜʠʩʧʝʨʩʥʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʧʝʧʪʠʟʠʨʫʶʪʩʷ, ʘ ʧʦʜʚʠʞʥʳʝ ʧʦʯʚʝʥʥʳʝ ʢʦʣ-

ʣʦʠʜʳ ʚʳʱʝʣʘʯʠʚʘʶʪʩʷ ʠʟ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʦʚ. ʇʦʯʚʝʥʥʳʝ ʢʦʣʣʦʠʜʳ ʦʩʘʞʜʘʶʪʩʷ 

ʩʦʣʷʤʠ ʵʣʝʢʪʨʦʣʠʪʦʚ, ʦʙʨʘʟʫʷ ʩʦʣʦʥʮʦʚʳʡ  ʛʦʨʠʟʦʥʪ ʚʤʳʚʘʥʠʷ. ʀʟʤʝʥʝʥʠʷ ʧʨʦ-

ʠʩʭʦʜʷʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʚ ʧʦʯʚʝʥʥʦʤ ʧʦʛʣʦʱʘʶʱʝʤ ʢʦʤʧʣʝʢʩʝ ï ʧʨʦʠʩʭʦʜʠʪ ʥʘ-

ʢʦʧʣʝʥʠʝ ʢʘʪʠʦʥʘ ʥʘʪʨʠʷ, ʢʦʪʦʨʳʡ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʩʦʣʦʥ-

ʮʦʚʳʭ ʧʦʯʚ. ʇʦʩʣʝʜʫʶʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʳʩʦʢʦʡ ʱʝʣʦʯʥʦʩʪʠ 

ʧʦʯʚʝʥʥʳʭ ʨʘʩʪʚʦʨʦʚ ʧʨʠ  ʥʘʩʳʱʝʥʠʠ ʧʦʯʚ ʠʦʥʘʤʠ ʥʘʪʨʠʷ ʧʦʜʪʚʝʨʜʠʣʠ ʢʦʣʣʦʠʜ-

ʥʦ-ʭʠʤʠʯʝʩʢʫʶ ʪʝʦʨʠʶ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩʦʣʦʥʮʦʚ (ɺʠʣʝʥʩʢʠʡ, 1924; Sigmond, 

1924; Cummins, Kelley, 1923; ʂʦʚʜʘ,1946).  

ɺ.ʈ. ɺʠʣʴʷʤʩ (1949) ʩʯʠʪʘʣ, ʯʪʦ ʥʘʢʦʧʣʝʥʠʝ ʩʦʣʝʡ ʤʦʞʝʪ ʦʙʲʷʩʥʷʪʴʩʷ ʩʤʝ-

ʥʦʡ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʧʨʠ ʠʩʩʫʰʝʥʠʠ ʧʦʯʚ. ʊʦ ʝʩʪʴ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ  ʧʝ-
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ʨʝʥʦʩʦʤ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ ʩʦʣʝʡ ʚ ʚʝʨʭʥʠʝ ʛʦʨʠʟʦʥʪʳ ʠʟ ʥʠʞʝ ʣʝʞʘʱʠʭ, ʘ  ʩ 

ʜʨʫʛʦʡ ï ʘʢʢʫʤʫʣʷʮʠʝʡ ʩʦʣʝʡ ʧʨʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ.  ʈʘʩʪʠ-

ʪʝʣʴʥʦʩʪʴ, ʢʘʢ ʬʘʢʪʦʨ ʩʦʣʦʥʮʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʠ ʜʨʫ-

ʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ (Cameron, 1902).  

ɻʣʠʥʢʘ ʂ.ɼ. (1926) ʠ ɸʥʪʠʧʦʚ ï ʂʘʨʘʪʘʝʚ ʀ.ʅ. (1953) ʫʢʘʟʳʚʘʣʠ ʥʘ ʨʦʣʴ    

ʯʝʨʝʜʦʚʘʥʠ ̫ʧʨʦʮʝʩʩʦʚ ʟʘʩʦʣʝʥʠʷ ʠ ʨʘʩʩʦʣʝʥʠʷ ʧʨʦʬʠʣʷ ʧʦʯʚ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳ-

ʤʠ ʛʨʫʥʪʦʚʳʤʠ ʚʦʜʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʩʦʜʫ.   

ʀ.ʅ. ɸʥʪʠʧʦʚʳʤ ï ʂʘʨʘʪʘʝʚʳʤ (1953) ʜʘʥʦ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ 

ʤʝʭʘʥʠʟʤʫ ʧʝʧʪʠʟʘʮʠʠ ʢʦʣʣʦʠʜʦʚ ʧʦʜ ʚʣʠʷʥʠʝʤ ʢʘʪʠʦʥʦʚ ʥʘʪʨʠʷ. ʇʨʠ ʟʘʤʝʱʝʥʠʠ 

ʢʘʣʴʮʠʷ ʥʘʪʨʠʝʤ ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʵʣʝʢʪʨʦʢʠʥʝʪʠʯʝʩʢʠʡ (ʜʟʝʪʘ) ʧʦʪʝʥʮʠʘʣ, 

ʯʪʦ ʚʝʜʝʪ  ʢ ʧʨʝʦʙʣʘʜʘʥʠʶ ʩʠʣ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʦʪʪʘʣʢʠʚʘʥʠʷ ʠ ʧʝʧʪʠʟʘʮʠʠ 

ʢʦʣʣʦʠʜʥʳʭ ʯʘʩʪʠʮ, ʘ ʪʘʢʞʝ ʦʙʨʘʟʦʚʘʥʠʶ ʚʦʢʨʫʛ ʥʠʭ ʛʠʜʨʘʪʥʳʭ ʦʙʦʣʦʯʝʢ, ʢʦʪʦ-

ʨʳʝ ʧʨʝʧʷʪʩʪʚʫʶʪ  ʠʭ ʩʙʣʠʞʝʥʠʶ. 

ɺ.ɸ. ʂʦʚʜʘ (1947) ʚʳʜʝʣʷʝʪ ʪʨʠ ʬʘʢʪʦʨʘ, ʚʣʠʷʶʱʠʝ ʥʘ ʟʘʩʦʣʝʥʠʝ ʠ ʦʩʦ-

ʣʦʥʮʝʚʘʥʠʝ ʧʦʯʚ: 

 1) ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ï ʨʝʜʢʠʝ ʦʩʘʜʢʠ ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʠ ʥʝʫʩʪʦʡ-

ʯʠʚʦʤ ʫʚʣʘʞʥʝʥʠʠ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʠʥʪʝʥʩʠʚʥʦʝ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʝ ʚ ʢʦʨʦʪʢʦʝ 

ʚʨʝʤʷ, ʘ ʚ  ʩʫʭʠʝ ʧʝʨʠʦʜʳ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʝ ʬʘʢʪʠʯʝʩʢʠ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ.  

2) ɻʨʫʥʪʦʚʳʝ ʚʦʜʳ ï ʛʠʜʨʦʤʦʨʬʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʚ 

ʧʨʦʰʣʦʤ ʠʣʠ ʚ ʥʘʩʪʦʷʱʝʤ ʚʨʝʤʝʥʠ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʟʘʤʝʪʥʦ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʠʣʠ 

ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʦʩʪʦʷʥʥʦʤ ʚʣʠʷʥʠʠ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. ʉʦʣʠ ʧʦʜ-

ʥʠʤʘʶʪʩʷ ʧʦ ʧʨʦʬʠʣʶ ʩ ʢʘʧʠʣʣʷʨʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ. ʆʥʠ ʥʘʢʘʧʣʠʚʘʶʪʩʷ,  ʧʦʯ-

ʚʝʥʥʳʝ ʢʦʣʣʦʠʜʳ ʜʠʩʧʝʨʛʠʨʫʶʪ ʠ ʩʦʟʜʘʝʪʩʷ  ʛʣʳʙʠʩʪʘʷ, ʩʪʦʣʙʯʘʪʘʷ ʠʣʠ ʧʨʠʟʤʘ-

ʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ.  

3) ʇʨʷʤʦʝ ʚʣʠʷʥʠʝ ʩʦʣʝʡ ʥʘ ʧʦʯʚʳ ʠ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʝ ʧʨʦʮʝʩʩʳ. ʕʪʦ 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʧʨʠʩʫʪʩʪʚʠʠ ʩʦʣʝʡ ʚ ʤʘʪʝʨʠʥʩʢʠʭ ʧʦʨʦʜʘʭ ʠʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝ-

ʥʦʩʘ ʚʝʪʨʦʤ ʩ ʤʦʨʷ ʠ  ʠʟ ʤʝʩʪ ʨʘʟʚʝʠʚʘʥʠʷ ʩʦʣʦʥʯʘʢʦʚ. ʉʦʣʠ ʧʨʠʥʦʩʷʪʩʷ ʩ ʦʨʦʩʠ-

ʪʝʣʴʥʳʤʠ ʠ ʧʘʚʦʜʢʦʚʳʤʠ ʚʦʜʘʤʠ; ʚ ʫʩʣʦʚʠʷʭ ʙʦʣʴʰʦʛʦ ʠʩʧʘʨʝʥʠʷ ʦʥʠ ʦʩʪʘʶʪʩʷ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠʣʠ ʚʙʣʠʟʠ ʦʪ ʥʝʝ. 
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ʉʫʱʝʩʪʚʫʶʪ ʠ ʜʨʫʛʠʝ ʪʝʦʨʠʠ ʩʦʣʦʥʮʝʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʯʠʥʳ 

ʚʳʩʪʫʧʘʶʪ ʮʝʤʝʥʪʠʨʫʶʱʠʝ ʘʤʦʨʬʥʳʝ ʢʦʣʣʦʠʜʥʳʝ ʠ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʝ ʩʦʝʜʠ-

ʥʝʥʠʷ. ʆʥʠ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʛʣʳʙʠʩʪʫʶ ʩʪʨʫʢʪʫʨʫ ʠʣʣʶʚʠʘʣʴʥʦʛʦ ʛʦʨʠʟʦʥʪʘ (ʂʦʚ-

ʜʘ, 1947). ʊʝʦʨʠʷ ʛʘʣʴʤʠʨʦʣʠʟʘ ɹ.ɺ. ɸʥʜʨʝʝʚʘ (1956) ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʪʨʠʡ ʥʝ ʧʨʠ-

ʯʠʥʦʡ, ʘ ʩʣʝʜʩʪʚʠʝʤ ʩʦʣʦʥʮʦʚʦʛʦ ʧʨʦʮʝʩʩʘ. ʇʨʠʯʠʥʦʡ ʩʦʣʦʥʮʦʚʦʛʦ ʧʨʦʮʝʩʩʘ ʩʣʫ-

ʞʠʪ ʨʘʟʨʫʰʝʥʠʝ ʘʤʦʨʬʥʳʭ ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ  ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʤʠ ʩʦʣʷʤʠ. ʅʦ 

ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʝ ʩʦʣʠ  ʪʦʨʤʦʟʷʪ ʜʝʛʨʘʜʘʮʠʶ 

ʤʠʥʝʨʘʣʦʚ. ʆʙ ʵʪʦʤ ʪʘʢʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʤʝʥʴʰʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʳʚʝʪʨʠʚʘʥʠʷ 

ʤʠʥʝʨʘʣʦʚ  ʚ ʠʣʣʶʚʠʘʣʴʥʳʭ  ʛʦʨʠʟʦʥʪʘʭ ʩʦʣʦʥʮʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʜʠʥʘʢʦʚʳʤʠ 

ʧʦ ʛʣʫʙʠʥʝ ʩʣʦʷʤʠ ʥʝ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ (ʂʠʨʶʰʠʥ, 1976). ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʦʮʝʩʩ ʩʦʣʦʥʮʝʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʪʝʢʘʝʪ ʜʘʞʝ ʧʨʠ ʤʘʣʦʤ ʩʦʜʝʨ-

ʞʘʥʠʠ ʥʘʪʨʠʷ ʚ ʇʇʂ (7 - 10%   ʦʪ ʝʤʢʦʩʪʠ ʦʙʤʝʥʘ) (ʂʠʨʶʰʠʥ, ɹʘʙʠʯ, 1972). 

ʅ.ʀ. ɹʘʟʠʣʝʚʠʯ (1965) ʧʨʝʜʣʦʞʠʣʘ ʪʝʦʨʠʶ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩʦʣʦʥʮʦʚ ʠʟ ʟʘ-

ʩʦʣʝʥʥʳʭ ʣʫʛʦʚʳʭ ʠ ʣʫʛʦʚʦ-ʯʝʨʥʦʟʝʤʥʳʭ ʧʦʯʚ. ʅ.ɼ. ɻʨʘʜʦʙʦʝʚ (1970), ʫʢʘʟʳʚʘʷ 

ʥʘ ʛʫʤʘʪʥʳʡ ʪʠʧ ʛʫʤʫʩʘ ʚ ʠʣʣʶʚʠʘʣʴʥʳʭ ʛʦʨʠʟʦʥʪʘʭ, ʪʘʢʞʝ  ʧʨʝʜʧʦʣʘʛʘʣ  ʨʝʣʠʢ-

ʪʦʚʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ  ʩʦʣʦʥʮʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʨʥʦʚʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʯʚʦʦʙʨʘʟʦʚʘ-

ʥʠʷ. ɸ ʩʦʣʦʥʮʳ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʦʙʤʝʥʥʦʛʦ ʤʘʛʥʠʷ ʦʪʥʦʩʠʣ ʢ ʧʝʨʚʠʯʥʳʤ 

ʩʦʚʨʝʤʝʥʥʳʤ ʛʝʥʝʪʠʯʝʩʢʠʤ ʦʙʨʘʟʦʚʘʥʠʷʤ (ɻʨʘʜʦʙʦʝʚ, 1968). 

 ɻʝʥʝʟʠʩ ʩʦʣʦʥʮʦʚ ʪʘʢʞʝ ʩʚʷʟʳʚʘʶʪ  ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʛʠʜʨʦʬʠʣʴʥʳʭ ʩʦ-

ʝʜʠʥʝʥʠʡ (ʤʦʣʝʢʫʣʷʨʥʦʡ ʧʣʘʟʤʳ) ʢʦʪʦʨʳʝ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʠʭ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʘʛ-

ʨʦʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ (ʄʠʭʘʡʣʠʯʝʥʢʦ, 1970,1979). ʅʘ ʘʢʪʠʚʥʦʡ ʩʪʘʜʠʠ ʩʦʣʦʥʮʝ-

ʦʙʨʘʟʦʚʘʥʠʷ ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʛʠʜʨʦʬʠʣʴʥʘʷ ʧʣʘʟʤʘ, ʜʚʫʭʚʘʣʝʥʪʥʳʝ ʢʘʪʠʦʥʳ ʤʘʛʥʠʷ 

ʥʝ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʝʝ ʧʦʣʥʫʶ ʢʦʘʛʫʣʷʮʠʶ (ɻʘʣʝʝʚ, 1994).   

ʀʩʩʣʝʜʦʚʘʥʠʝʤ ʧʝʜʦʛʘʣʦʛʝʥʝʟʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʟʘʥʠʤʘ-

ʣʠʩʴ ʫʯʝʥʳʝ ʀʥʩʪʠʪʫʪʘ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʘʛʨʦʭʠʤʠʠ ʉʆ ʈɸʅ, ʢʦʪʦʨʳʝ ʦʙʲʷʩʥʷʶʪ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʩʦʣʦʥʮʦʚ ʩʪʝʧʥʦʡ ʟʦʥʳ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʩʦʣʝʡ ʥʝ ʪʦʣʴʢʦ  

ʛʨʫʥʪʦʚʳʤʠ ʚʦʜʘʤʠ, ʥʦ ʠ ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ. ʇʦʵʪʦʤʫ ʠʤʝʥʥʦ ʚ ʤʠʢʨʦʧʦ-

ʥʠʞʝʥʠʷʭ ʨʝʣʴʝʬʘ ʠʜʝʪ ʥʘʢʦʧʣʝʥʠʝ ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ.  ɺ ʣʝʩʦʩʪʝʧʠ  ʧʨʝʜ-

ʧʦʣʘʛʘʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʨʘʩʩʦʣʝʥʠʝ ʩʦʣʦʥʯʘʢʦʚ ʦʢʦʣʦ ʚʦʜʦʝʤʦʚ ʧʦ ʢʣʘʩʩʠʯʝ-

ʩʢʦʡ ʩʭʝʤʝ ɻʝʜʨʦʡʮʘ ʠ ʦʩʦʣʦʥʮʝʚʘʥʠʝ ʣʫʛʦʚʳʭ ʧʦʯʚ ʙʣʠʟʢʦ ʩʪʦʷʱʠʤʠ ʛʨʫʥʪʦʚʳ-
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ʤʠ  ʚʦʜʘʤʠ ʠ ʧʨʠʚʥʦʩʘ ʩʦʣʝʡ ʩ ʚʦʟʚʳʰʝʥʥʦʩʪʝʡ ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ (ʇʘʥʠʥ 

ʠ ʜʨ., 1977).    

ʈʘʟʨʘʙʦʪʘʥʘ ʛʠʧʦʪʝʟʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʟʘʩʦʣʝʥʠʷ ʘʚʪʦʤʦʨʬʥʳʭ ʧʦʯʚ. ʆʥʘ ʦʩ-

ʥʦʚʘʥʘ ʥʘ ʪʦʤ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʠʩʪʦʯʥʠʢʦʚ  ʩʦʣʝʡ ʥʘ ʶʛʝ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʷʚʣʷʝʪʩʷ 

ʘʵʨʘʣʴʥʳʡ, ʩʦʜʝʨʞʘʱʠʡ  ʦʩʘʜʢʠ ʠ ʧʳʣʴ ʠʟ ʂʘʟʘʭʩʪʘʥʘ ʠ ʉʨʝʜʥʝʡ ɸʟʠʠ, ʘ ʪʘʢʞʝ 

ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʘʷ ʚʦʜʘ, ʢʦʪʦʨʘʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʤʦʞʝʪ ʟʘʩʦʣʷʪʴ ʧʦʯ-

ʚʳ. ɼʦʢʘʟʘʥ ʟʠʤʥʠʡ ʚʣʘʛʦʩʦʣʝʧʝʨʝʥʦʩ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ ʬʘʟ ʧʦʯʚʘ ï ʩʥʝʛ, ʘ ʪʘʢ-

ʞʝ ʩʝʣʝʢʪʠʚʥʳʡ ʚʳʥʦʩ ʩʦʣʝʡ ʩ ʙʨʳʟʛʘʤʠ ʠ ʧʘʨʦʦʙʨʘʟʥʦʡ ʚʣʘʛʦʡ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ (ɺʳʩʦʮʢʠʡ, 1962; ʂʘʟʘʥʮʝʚ ʠ ʜʨ., 1999). ɺ 

ʩʦʚʨʝʤʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʨʘʟʥʠʮʘ ʤʝʞʜʫ 

ʧʨʠʚʥʦʩʦʤ ʩʦʣʝʡ ʩ ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ ʠ ʧʳʣʴʶ ʠ ʚʳʥʦʩʦʤ ʩ ʨʝʯʥʳʤ ʩʪʦʢʦʤ 

ʩʦʩʪʘʚʣʷʝʪ ʦʪ 3 ʜʦ 5 ʪ/ʢʤ
2
 ʚ ʛʦʜ, ʪʦ ʝʩʪʴ ʧʨʦʠʩʭʦʜʠʪ ʜʘʣʴʥʝʡʰʘʷ ʘʢʢʫʤʫʣʷʮʠʷ ʩʦ-

ʣʝʡ (ʂʘʟʘʥʮʝʚ, 1998). 

ʃʘʙʦʨʘʪʦʨʥʳʤʠ ʦʧʳʪʘʤʠ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʩʦʣʦʥʮʦʚʳʡ ʧʨʦʮʝʩʩ ʧʦʯʚʦʦʙʨʘʟʦ-

ʚʘʥʠʷ ʥʘʯʠʥʘʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʧʨʠ ʥʘʩʳʱʝʥʠʠ ʇʇʂ ʥʘʪʨʠʝʤ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʝ  ʠ ʧʝʧʪʠʟʘʮʠʶ ʯʘʩʪʠʮ  ʧʦʯʚʳ (ɻʝʜʨʦʡʮ, 1955).  ʇʦʟʞʝ ʙʳʣʦ ʚʳ-

ʷʩʥʝʥʦ, ʯʪʦ ʧʨʠ ʥʘʢʦʧʣʝʥʠʠ ʦʙʤʝʥʥʦʛʦ ʥʘʪʨʠʷ ʚ ʢʦʣʠʯʝʩʪʚʝ 2,5 ï 3 ʤʛ-ʵʢʚ/100ʛ 

ʧʦʯʚʳ ʚ ʢʦʨʥʝʦʙʠʪʘʝʤʦʤ ʩʣʦʝ, ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʟʦʚʘʥʠʝ ʧʝʨʚʠʯʥʦʛʦ ʫʧʣʦʪʥʝʥʠ̫ 

(ʉʝʤʝʥʜʷʝʚʘ, 2002). ʇʦʩʣʝʜʫʶʱʝʝ ʨʘʟʚʠʪʠʝ ʩʦʣʦʥʮʦʚ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʢʦʤʧʣʝʢʩʘ ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʦʩʦʙʝʥʥʦ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʚʦʩʩʪʘʥʦʚʠ-

ʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʚ ʧʝʨʝʤʝʥʥʦ ʚʣʘʞʥʦ - ʟʘʩʫʰʣʠʚʳʭ ʫʩʣʦʚʠ̫ ʭ. 

ʊʘʢʠʝ ʫʩʣʦʚʠʷ ʦʯʝʥʴ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʣʫʛʦʚʳʭ ʩʦʣʦʥʮʦʚ  (ʂʠʨʶʰʠʥ, 1976). ʅʘ ʩʦ-

ʜʝʨʞʘʥʠʝ ʦʙʤʝʥʥʦʛʦ ʥʘʪʨʠʷ ʚʣʠʷʶʪ ʨʝʣʴʝʬ, ʪʠʧ ʟʘʩʦʣʝʥʠʷ ʠ ʫʨʦʚʝʥʴ ʟʘʣʝʛʘʥʠʷ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ (ʊʨʦʬʠʤʦʚ ʠ ʜʨ., 1976; ʋʩʦʣʢʠʥ, 1979; ʂʫʰʥʘʨʝʥʢʦ, ɺʦʨʦʧʘʝʚʘ, 

1979). ʆʩʦʙʝʥʥʦ ʩʠʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʦʙʤʝʥʥʦʛʦ ʥʘʪʨʠʷ ʚ ʇʇʂ ʚ 

ʫʩʣʦʚʠʷʭ  ʮʠʢʣʠʯʝʩʢʦʛʦ ʢʦʣʝʙʘʥʠʷ ʫʨʦʚʥʷ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʛʨʫʥʪʦʚʳʭ ʚʦʜ 

(ɽʨʝʤʯʝʥʢʦ, 1986).  

ʍʠʤʠʯʝʩʢʘʷ ʤʝʣʠʦʨʘʮʠʷ ʩʦʣʦʥʮʦʚ ʦʩʥʦʚʘʥʘ ʥʘ ʟʘʤʝʱʝʥʠʠ ʚ ʇʇʂ ʥʘʪʨʠʷ 

ʢʘʣʴʮʠʝʤ ʤʝʣʠʦʨʘʥʪʘ, ʦʜʥʘʢʦ ʩʧʦʨʥʳʤ ʚʦʧʨʦʩʦʤ ʦʩʪʘʝʪʩʷ ʦʙʦʩʥʦʚʘʥʠʝ ʨʘʩʯʝʪʘ 

ʜʦʟ ʤʝʣʠʦʨʘʥʪʘ. 
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ʉʘʤʳʤ ʠʟʚʝʩʪʥʳʤ ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʤ ʤʝʪʦʜʦʤ ʨʘʩʯʝʪʘ ʤʝʣʠʦʨʘʥʪʘ 

ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʂ.ʂ. ɻʝʜʨʦʡʮʘ (1955), ʢʦʪʦʨʳʡ ʦʩʥʦʚʘʥ ʥʘ ʧʦʣʥʦʤ ʟʘʤʝʱʝʥʠʠ ʧʦ-

ʛʣʦʱʝʥʥʦʛʦ ʥʘʪʨʠʷ ʚ ʇʇʂ ʩʦʣʦʥʮʘ: 

 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʠʟ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʫʩʪʨʘʥʷʝʪʩʷ ʩʦʜʘ: 

 

ɼʣʷ ʤʘʣʦʥʘʪʨʠʝʚʳʭ ʩʦʣʦʥʮʦʚ ʥʦʨʤʳ ʨʘʩʩʯʠʪʳʚʘʶʪ ʥʘ ʧʦʣʥʦʝ ʚʳʪʝʩʥʝʥʠʝ 

ʦʙʤʝʥʥʦʛʦ ʥʘʪʨʠʷ: N = 0,086 * h * d * Na 

ɼʣʷ ʩʨʝʜʥʝʥʘʪʨʠʝʚʳʭ ʠ ʤʥʦʛʦʥʘʪʨʠʝʚʳʭ ʩʦʣʦʥʮʦʚ ʨʘʩʩʯʠʪʳʚʘʶʪ ʥʦʨʤʫ ʤʝ-

ʣʠʦʨʘʥʪʘ  ʥʘ ʚʳʪʝʩʥʝʥʠʝ ʦʙʤʝʥʥʦʛʦ ʥʘʪʨʠʷ ʟʘ ʚʳʯʝʪʦʤ 10% ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʦʪ 

ʝʤʢʦʩʪʠ ʦʙʤʝʥʘ:  

N = 0,086 * h * d * (Na ï 0,1 E), 

ʛʜʝ N ï ʥʦʨʤʘ ʛʠʧʩʘ (CaSʆ4 * 2H2O), ʪ/ʛʘ; 

0,086 ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʩʯʝʪʘ ʛʠʧʩʘ ʠʟ ʤʛ-ʵʢʚ ʚ ʪ/ʛʘ; 

h - ʤʦʱʥʦʩʪʴ ʤʝʣʠʦʨʠʨʫʝʤʦʛʦ ʩʣʦʷ; 

d - ʧʣʦʪʥʦʩʪʴ ʧʦʯʚʳ, ʛ/ʩʤ
3
; 

Na - ʦʙʤʝʥʥʳʡ ʥʘʪʨʠʡ, ʤʛ-ʵʢʚ/100ʛ ʧʦʯʚʳ; 

E - ʝʤʢʦʩʪʴ ʦʙʤʝʥʘ, ʤʛ-ʵʢʚ/100 ʛ ʧʦʯʚʳ. 

ʊʘʢ ʞʝ ʜʣʷ ʨʘʩʯʝʪʘ ʥʦʨʤʳ ʤʝʣʠʦʨʘʥʪʘ ʧʨʠʤʝʥʷʝʪʩʷ ʤʝʪʦʜ ʀ.ʅ. ɸʥʪʠʧʦʚʘ ï 

ʂʘʨʘʪʘʝʚʘ (1953), ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʚʳʪʝʩʥʝʥʠʠ ʪʦʣʴʢʦ ʘʢʪʠʚʥʦʡ ʯʘʩʪʠ ʥʘʪʨʠʷ ʧʦʯ-

ʚʳ. ɺ ʤʝʪʦʜʝ ʃ.ʗ. ʄʘʤʘʝʚʦʡ ʫʯʠʪʳʚʘʶʪ ʩʪʝʧʝʥʴ ʜʠʩʧʝʨʩʥʦʩʪʠ  ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʥʦʨʤʳ ʤʝʣʠʦʨʘʥʪʘ (ʄʘʤʘʝʚʘ, 1956; ʇʘʥʦʚ, 1972).  

ɿʘ ʨʫʙʝʞʦʤ (ʉʐɸ) ʜʦʟʫ ʤʝʣʠʦʨʘʥʪʘ ʨʘʩʩʯʠʪʳʚʘʶʪ ʠʩʭʦʜʷ ʠʟ ʢʦʣʠʯʝʩʪʚʘ 

ʢʘʣʴʮʠʷ ʧʦʛʣʦʱʝʥʥʦʛʦ ʧʦʯʚʦʡ ʠʟ ʨʘʩʪʚʦʨʘ ʛʠʧʩʘ (Schoonover, 1952), ʧʨʝʜʚʘʨʠ-

ʪʝʣʴʥʦ ʫʜʘʣʷʷ ʠʟ ʧʦʯʚʳ ʨʘʩʪʚʦʨʠʤʳʝ ʢʘʨʙʦʥʘʪʳ 60% ʵʪʠʣʦʚʳʤ ʩʧʠʨʪʦʤ (Abrol ʠ 

ʜʨ., 1975). ʅʘ ʋʢʨʘʠʥʝ ʜʦʟʫ ʚʥʝʩʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʘʢʪʠʚʥʦʡ ʯʘʩʪʠ ʥʘʪʨʠʷ, ʩʚʷ-

ʟʘʥʥʦʡ ʩ ʛʫʤʫʩʦʚʳʤʠ ʚʝʱʝʩʪʚʘʤʠ (ʉʘʤʙʫʨ, 1963; ʄʠʥʢʠʥ ʠ ʜʨ., 1980; ʅʦʚʠʢʦʚʘ, 

ʂʦʚʘʣʠʚʥʠʯ, 1982). 
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ɺ ʆʤʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʘʛʨʘʨʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ  (ɹʝʨʝʟʠʥ ʠ ʜʨ.,1973) 

ʨʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ  çʜʦʥʘʩʳʱʝʥʠʷ»,  ʩʫʪʴ ʢʦʪʦʨʦʛʦ ʩʦʩʪʦʠʪ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʛʣʦ-

ʱʝʥʠʷ ʢʘʣʴʮʠʷ ʩʦʣʦʥʮʦʤ ʠʟ  ʨʘʩʪʚʦʨʘ, ʥʦ ʫʯʠʪʳʚʘʝʪ ʨʦʣʴ ʜʨʫʛʠʭ ʢʘʪʠʦʥʦʚ ʇʇʂ.  

ʅʦ ʪʘʢʦʡ ʧʦʜʭʦʜ  ʥʝ ʧʨʠʤʝʥʠʤ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʟʦʥʘʣʴʥʘʷ ʧʦʯʚʘ ʧʦʛʣʦ-

ʱʘʝʪ ʙʦʣʴʰʝ ʢʘʣʴʮʠʷ, ʯʝʤ ʩʦʣʦʥʝʮ (ʉʦʢʦʣʦʚʩʢʠʡ, 1941; Schoonover, Aldrich, 1951) 

ʅ.ʇ. ʇʘʥʦʚ ʠ ʀ.ɺ. ʉʘʚʠʯ ʚ ʩʚʦʝʤ ʤʝʪʦʜʝ ʫʯʠʪʳʚʘʶʪ ʥʝ ʪʦʣʴʢʦ ʩʦʜʝʨʞʘʥʠʝ 

ʠʦʥʦʚ ʥʘʪʨʠʷ, ʢʘʣʴʮʠʷ ʠ ʤʘʛʥʠʷ ʚ ʧʦʯʚʝʥʥʦʤ ʨʘʩʪʚʦʨʝ, ʥʦ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʩ-

ʪʚʦʨʠʤʦʩʪʠ ʢʦʥʢʨʝʪʥʦʛʦ ʤʝʣʠʦʨʘʥʪʘ (1981).  

ʂʘʢ ʦʢʘʟʘʣʦʩʴ, ʩʦʣʦʥʮʳ ʦʙʣʘʜʘʶʪ ʪʘʢʠʤ ʰʠʨʦʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʩʚʦʡʩʪʚ, 

ʯʪʦ ʥʝ ʙʳʣʦ ʥʘʡʜʝʥʦ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʤʝʪʦʜʘ ʨʘʩʯʝʪʘ ʜʦʟ ʤʝʣʠʦʨʘʥʪʘ ʜʣʷ ʚʩʝʭ 

ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥ, ʪʘʢ ʢʘʢ ʚʩʝ ʤʝʪʦʜʳ ʦʩʥʦʚʳʚʘʶʪʩʷ ʪʦʣʴʢʦ ʥʘ ʢʘʢʦʤ-

ʪʦ ʦʜʥʦʤ ʩʚʦʡʩʪʚʝ ʩʦʣʦʥʮʘ. ʂ.ʂ. ɻʝʜʨʦʡʮ, ʘ ʧʦʟʞʝ ʠ ʜʨ. ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʠʩʘʣʠ ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʜʦʟ ʜʣʷ ʢʘʞʜʦʡ 

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʳ (ɻʝʜʨʦʡʮ, 1975; ɺʝʨʝʱʘʛʠʥ, 1987).  ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʥʘ ʣʫʛʦ-

ʚʦ-ʩʪʝʧʥʳʭ ʠ ʩʪʝʧʥʳʭ ʩʦʣʦʥʮʘʭ ʥʝ ʚʳʷʚʣʝʥʦ ʨʘʟʣʠʯʠʡ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦʣʝʚʳʭ 

ʢʫʣʴʪʫʨ ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ  ʧʦʣʥʦʡ  ʠ ʧʦʣʦʚʠʥʥʦʡ ʜʦʟʦʡ ʛʠʧʩʘ ʧʦ ɻʝʜʨʦʡʮʫ, ʯʪʦ ʦʙʲ-

ʷʩʥʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ ʜʣʷ ʧʦʣʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʠʧʩʘ ʩ ʧʦʯ-

ʚʦʡ (ʂʠʩʣʷʢʦʚ, ʄʠʭʘʡʣʠʯʝʥʢʦ, 1972; ʋʩʦʣʢʠʥ, 1974; ʂʠʩʣʷʢʦʚ, 1977). ʉ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʥʘ ʤʥʦʛʦʥʘʪʨʠʝʚʳʭ ʣʫʛʦʚʳʭ ʩʦʣʦʥʮʘʭ ʩʥʠʞʝʥʠʝ ʜʦʟʳ ʛʠʧʩʘ ʤʝʥʴʰʝ 

ʨʘʩʯʝʪʥʦʡ ʥʝ ʧʦʚʣʠʷʣʦ ʢʦʨʝʥʥʳʤ ʦʙʨʘʟʦʤ ʥʘ ʩʚʦʡʩʪʚʘ ʩʦʣʦʥʮʘ, ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ 

ʥʝ ʧʨʠʥʝʩʣʦ  ʩʫʱʝʩʪʚʝʥʥʦʡ ʧʨʠʙʘʚʢʠ ʫʨʦʞʘʡʥʦʩʪʠ (ʊʨʦʬʠʤʦʚ ʠ ʜʨ., 1979;       

ʉʝʤʝʥʜʷʝʚʘ, 1984). 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʜʦʟʳ ʤʝʣʠʦʨʘʥʪʘ ʧʨʠʤʝʥʷʶʪ ʨʘʟʣʠʯʥʳʝ ʧʨʠʝʤʳ: ʚʥʝʩʝʥʠʝ 

ʛʠʧʩʘ ʩ ʤʠʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ ʠ ʦʨʦʰʝʥʠʝʤ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʫʨʦʞʘʠ ʤʥʦ-

ʛʦʣʝʪʥʠʭ ʪʨʘʚ ʩ 15 - 20 ʜʦ 70 - 80 ʮ/ʛʘ (ʇʘʥʠʥ  ʠ ʜʨ., 1977). ɺʥʝʩʝʥʠʝ ʛʠʧʩʘ ʩ ʧʦʩʝ-

ʚʦʤ ʩʦʣʦʥʮʝʫʩʪʦʡʯʠʚʳʭ ʢʫʣʴʪʫʨ ʠ ʛʣʫʙʦʢʦʡ ʦʙʨʘʙʦʪʢʦʡ ʧʦʯʚʳ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ 

ʜʦʟʫ  ʛʠʧʩʘ  ʚ  2 ï 4  ʨʘʟʘ  ʙʝʟ  ʧʦʪʝʨʠ  ʫʨʦʞʘʡʥʦʩʪʠ  (ʉʝʤʝʥʜʷʝʚʘ,  1984;  ɹʣʝʩʢʠ-

ʥʘ, 1984; ʄʘʢʘʨʝʥʢʦ, 1989). 

ʅ.ɺ. ʉʝʤʝʥʜʷʝʚʦʡ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʜʦʟ ʛʠʧʩʘ ʨʘʩʩʯʠʪʘʥʥʳʭ ʧʦ ʨʘʟʥʳʤ ʤʝʪʦʜʠʢʘʤ (2005).  ʀʩʧʳʪʳ-
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ʚʘʣʠʩʴ ʜʚʝ ʢʫʣʴʪʫʨʳ ð ʧʰʝʥʠʮʘ (ʩʦʨʪ ʇʠʨʦʪʨʠʢʩ 28) ʠ ʦʚʝʩ (ʩʦʨʪ ʅʘʨʳʤʩʢʠʡ 

94),  ʢʘʢ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʟʝʨʥʦʚʳʝ ʢʫʣʴʪʫʨʳ. 

ʇʰʝʥʠʮʘ, ʢ ʪʦʤʫ ʞʝ ʦʙʣʘʜʘʝʪ ʧʦʚʳʰʝʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ ʧʦʯʚʝʥʥʦʤʫ ʟʘ-

ʩʦʣʝʥʠʶ. ʅʦʨʤr ʛʠʧʩʘ ʨʘʩʩʯʠʪʘʥʥʳʝ ʧʦ ʤʝʪʦʜʫ çʜʦʥʘʩʳʱʝʥʠʷè ʠ ʧʦ ʤʝʪʦʜʫ ʃ.ʗ. 

ʄʘʤʘʝʚʦʡ, ʧʦʣʫʯʠʣʠʩʴ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳʝ (37 ʪ/ʛʘ). ʅʦʨʤʘ ʤʝʣʠʦʨʘʥʪʘ ʨʘʩ-

ʩʯʠʪʘʥʥʘʷ ʧʦ ʤʝʪʦʜʫ ʀ.ʅ. ɸʥʪʠʧʦʚʘ-ʂʘʨʘʪʘʝʚʘ, ʧʨʠʤʝʨʥʦ ʨʘʚʥʘ ʨʘʩʯʝʪʥʦʡ ʥʦʨʤʝ 

W.R. Schoonover ʚ ʤʦʜʠʬʠʢʘʮʠʠ I.P. Abrol (19 ʪ/ʛʘ), ʘ ʧʦʣʥʘʷ ʥʦʨʤʘ ʛʠʧʩʘ ʧʦ ʤʝ-

ʪʦʜʫ ɻ.ʅ. ʉʘʤʙʫʨʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʣʦʚʠʥʥʦʡ ʥʦʨʤʝ ʧʦ ʤʝʪʦʜʫ ɻʝʜʨʦʡʮʘð 13 

ʪ/ʛʘ. ʊʘʢʞʝ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʧʦʣʦʚʠʥʥʳʝ ʠ ʯʝʪʚʝʨʪʥʳʝ ʜʦʟʳ. ʈʘʟʙʨʦʩ ʜʦʟ ʚ ʦʧʳʪʝ  

ʧʦʣʫʯʠʣʩʷ ʦʪ 3 ʜʦ 37 ʪ/ʛʘ. ɺʥʝʩʝʥʠʝ ʚʩʝʭ ʜʦʟ ʛʠʧʩʘ ʩʥʠʟʠʣʦ ʚʝʣʠʯʠʥʫ pH, ʧʨʠʯʝʤ 

ʙʦʣʝʝ ʟʘʤʝʪʥʦʝ ʩʥʠʞʝʥʠʝ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʧʨʠ ʚʥʝʩʝʥʠʠ ʧʝʨʚʳʭ 3 - 5 ʪ/ʛʘ ʛʠʧʩʘ. 

ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʫʚʝʣʠʯʝʥʠʠ ʜʦʟ ʛʠʧʩʘ ʚʝʣʠʯʠʥʘ pH ʠʟʤʝʥʷʣʘʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. 

ɼʦʟʘ ʛʠʧʩʘ 3 ʪ/ʛʘ ʧʦʣʥʦʩʪʴʶ ʧʨʦʨʝʘʛʠʨʦʚʘʣʘ ʚ ʧʝʨʚʳʡ ʛʦʜ, ʘ  ʜʦʟʳ ʛʠʧʩʘ 5 ʠ 

7 ʪ/ʛʘ ʧʨʦʨʝʘʛʠʨʦʚʘʣʠ ʥʘ 72 - 74%. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʟʳ ʛʠʧʩʘ ʜʦ 13 ʪ/ʛʘ, ʧʨʦʨʝʘ-

ʛʠʨʦʚʘʣʦ ʣʠʰʴ 61 -  62%. ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʫʚʝʣʠʯʝʥʠʠ ʜʦʟʳ ʩ 19 ʜʦ 37 ʪ/ʛʘ ʘʙʩʦ-

ʣʶʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʚʰʝʛʦ ʛʠʧʩʘ ʥʝ ʫʚʝʣʠʯʠʣʦʩʴ. ʏʝʤ ʙʦʣʴʰʝ 

ʚʥʝʩʝʥʥʘʷ ʜʦʟʘ ʛʠʧʩʘ, ʪʝʤ ʙʦʣʴʰʝ ʝʛʦ ʦʩʪʘʪʦʢ ʚ ʧʦʯʚʝ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʜʦʣʷ ʧʨʦ-

ʨʝʘʛʠʨʦʚʘʚʰʝʛʦ ʛʠʧʩʘ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʡ ʦʢʘʟʘʣʘʩʴ ʧʨʠ ʜʦʟʝ 19 ʪ/ʛʘ, (ʩ ʧʦʯʚʦʡ 

ʧʨʦʨʝʘʛʠʨʦʚʘʣʦ  13 ʪ/ʛʘ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʤʝʥʥʳʡ ʥʘʪʨʠʡ ʚʳʪʝʩʥʠʣʩʷ ʥʝ ʚ ʨʘʩ-

ʯʝʪʥʳʭ, ʘ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ.  ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʟ ʢʦʣʠʯʝʩʪʚʦ ʚʳ-

ʪʝʩʥʝʥʥʦʛʦ ʥʘʪʨʠʷ ʚʦʟʨʦʩʣʦ, ʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʣʘʙʝʝ, ʯʝʤ ʩʣʝʜʦʚʘʣʦ ʙʳ ʦʞʠʜʘʪʴ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʳʪʦʚ ʩʜʝʣʘʥʳ ʚʳʚʦʜʳ ʦ ʪʦʤ, ʯʪʦ ʠʟ-ʟʘ ʧʦʩʪʝʧʝʥʥʦʛʦ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ʛʠʧʩʘ ʩ ʇʇʂ ʧʦʯʚʳ,  ʚʳʪʝʩʥʝʥʠʝ ʥʘʪʨʠʷ ʠʜʝʪ ʦʯʝʥʴ ʤʝʜʣʝʥʥʦ.  ʅʘ ʤʥʦ-

ʛʦʥʘʪʨʠʝʚʳʭ ʩʦʣʦʥʮʘʭ ʩʘʤʦʡ ʵʬʬʝʢʪʠʚʥʦʡ  ʦʢʘʟʘʣʘʩʴ ʧʦʣʥʘʷ ʥʦʨʤʘ ʛʠʧʩʘ ʧʦ ʤʝ-

ʪʦʜʫ ɸʥʪʠʧʦʚʘ-ʂʘʨʘʪʘʝʚ (ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ 0, 75 ʜʦʟʳ ʧʦ ɻʝʜʨʦʡʮʫ) (ʉʝʤʝʥʜʷʝʚʘ, 

ɼʦʙʨʦʪʚʦʨʩʢʘʷ, 2005).  

ʅ.ʇ. ʇʘʥʦʚ  (2008) ʧʨʝʜʣʦʞʠʣ ʦʧʨʝʜʝʣʷʪʴ ʜʦʟʫ ʤʝʣʠʦʨʘʥʪʘ ʧʦ ʧʦʨʦʛʫ ʢʦʘ-

ʛʫʣʷʮʠʠ ʚʳʩʦʢʦʜʠʩʧʝʨʩʥʦʡ ʬʨʘʢʮʠʠ ʩʦʣʦʥʮʦʚ. ʇʦ ʝʛʦ ʤʥʝʥʠʶ, ʪʘʢʦʡ ʧʦʜʭʦʜ  ʚ 

ʨʘʚʥʦʡ ʤʝʨʝ ʫʣʫʯʰʘʝʪ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʘʢ ʤʘʣʦʥʘʪʨʠʝʚʳʭ, ʪʘʢ  ʠ ʤʥʦʛʦʥʘ-
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ʪʨʠʝʚʳʭ ʩʦʣʦʥʮʦʚ, ʠʩʧʦʣʴʟʫʷ ʛʦʨʘʟʜʦ  ʤʝʥʴʰʠʝ ʜʦʟʳ,  ʯʝʤ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʦʙʤʝʥ-

ʥʦʛʦ ʥʘʪʨʠʷ (ʜʣʷ ʤʘʣʦʥʘʪʨʠʝʚʳʭ ʩʦʣʦʥʮʦʚ).  

 ɺ ɹʘʨʘʙʠʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʤʘʣʦʥʘʪʨʠʝʚʳʝ ʩʦ-

ʣʦʥʮʳ. ʇʨʠʨʦʜʘ ʤʘʣʦʥʘʪʨʠʝʚʳʭ ʩʦʣʦʥʮʦʚ ʩʧʦʨʥʘʷ. ʆʜʥʘ ʚʝʨʩʠʷ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʵʪʠʭ ʧʦʯʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʙʳʣʠ ʢʦʛʜʘ-ʪʦ ʤʥʦʛʦʥʘʪʨʠʝʚʤrʠ, ʘ ʧʦʟʞʝ 

ʧʨʠ ʨʘʟʨʫʰʝʥʠʠ ʘʣʶʤʦʩʠʣʠʢʘʪʦʚ ʤʘʛʥʠʡ ʟʘʤʝʱʘʣ ʥʘʪʨʠʡ, ʢʦʪʦʨʳʡ ʙʦʣʝʝ ʧʦʜ-

ʚʠʞʥʳʡ. ʇʨʠ ʵʪʦʤ ʭʘʨʘʢʪʝʨʥʳʝ ʧʨʠʟʥʘʢʠ ʩʦʣʦʥʮʦʚ ʩʦʭʨʘʥʠʣʠʩʴ (ʈʦʟʦʚ, 1936; 

ʆʨʣʦʚʩʢʠʡ, ʂʫʧʮʦʚʘ, 1939; ɸʥʪʠʧʦʚ ï ʂʘʨʘʪʘʝʚ, 1953; ʄʦʞʝʡʢʦ, 1962). ɼʨʫʛʠʝ 

ʘʚʪʦʨʳ ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʚ ʜʘʥʥʳʭ ʧʦʯʚʘʭ ʩʨʘʟʫ ʩʦʜʝʨʞʘʣʦʩʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʦʙʤʝʥʥʦʛʦ ʤʘʛʥʠʷ (ʇʦʣʦʚʠʮʢʠʡ, 1968; ʇʘʥʦʚ, ɻʦʥʯʘʨʦʚʘ, 1969).  

ɺʦ ʚʩʝʭ ʩʦʣʦʥʮʦʚʳʭ ʧʦʯʚʘʭ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʚ ʇʇʂ ʠʦʥʦʚ  

ʤʘʛʥʠʷ ʠ ʥʘʪʨʠʷ ʫʩʠʣʠʚʘʶʪʩʷ ʧʨʠʟʥʘʢʠ ʬʠʟʠʯʝʩʢʦʡ ʩʦʣʦʥʮʝʚʘʪʦʩʪʠ, ʧʦʵʪʦʤʫ ʠʩ-

ʩʣʝʜʦʚʘʪʝʣʠ  ʦʪʥʦʩʷʪ ʢ ʩʦʣʦʥʮʘʤ ʪʝ ʧʦʯʚʳ, ʚ ʇʇʂ ʢʦʪʦʨʳʭ ʩʫʤʤʘ ʤʘʛʥʠʷ ʠ ʥʘ-

ʪʨʠʷ ʨʘʚʥʘ ʠʣʠ ʚʳʰʝ 50 % ʦʪ ʝʤʢʦʩʪʠ ʦʙʤʝʥʘ (Floate, 1961; ʉʝʣʷʢʦʚ; 1962; ʇʦʣʦ-

ʚʠʮʢʠʡ, 1968;  ɻʦʛʦʣʝʚ,  ɺʦʣʦʰʠʥ, 1968;  ʎʫʨʠʢʦʚ, 1971). ʉʦʣʦʥʮʳ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 

ʤʘʛʥʠʷ ʚ ʇʇʂ 30 % ʠ ʚʳʰʝ ʦʪ ʝʤʢʦʩʪʠ ʦʙʤʝʥʘ ʥʘʟʳʚʘʶʪ ʤʘʛʥʝʟʠʘʣʴʥʳʤʠ   (ʤʘʛ-

ʥʠʝʚʳʤʠ). ʄʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ  ʦʪʤʝʯʘʶʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʚʦʡʩʪʚʘ 

ʧʦʯʚʳ ʢʘʪʠʦʥʦʚ ʤʘʛʥʠʷ (Ellis, Goldwell, 1955; ɹʦʛʘʪʳʨʝʚ, 1958; ʃʦʙʦʚʘ, 1960; ɻʨʘ-

ʜʦʙʦʝʚ, 1966; ɻʦʛʦʣʝʚ, ɺʦʣʦʰʠʥ,1968; ʇʦʣʦʚʠʮʢʠʡ, 1970). 

ɺʣʠʷʥʠʝ ʩʦʣʝʡ ʤʘʛʥʠʷ, ʢʘʣʴʮʠʷ ʠ ʥʘʪʨʠʷ ʥʘ ʩʚʦʡʩʪʚʘ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʭ ʧʦ-

ʨʦʜ ʠʟʫʯʘʣʘʩʴ ʅ.ʇ. ʇʘʥʦʚʳʤ ʠ ʅ.ɸ. ɻʦʥʯʘʨʦʚʦʡ (1969). ɺ ʦʧʳʪʘʭ ʠʩʧʦʣʴʟʦʚʘʣʠ  

ʯʝʪʚʝʨʪʠʯʥʳʝ ʥʝʟʘʩʦʣʝʥʥʳʝ ʠ ʥʝʢʘʨʙʦʥʘʪʥʳʝ ʧʦʢʨʦʚʥʳʝ ʩʫʛʣʠʥʢʠ ʚʦʜʥʦ-

ʣʝʜʥʠʢʦʚʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʪʨʝʪʠʯʥʳʝ (ʧʘʣʝʦʛʝʥʦʚʳʝ) ʟʘʩʦʣʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ. 

ʇʦʨʦʜʳ ʥʘʩʳʱʘʣʠ  ʢʘʣʴʮʠʝʤ, ʥʘʪʨʠʝʤ ʠ ʤʘʛʥʠʝʤ ʦʪ 60 ʜʦ 80% ʝʤʢʦʩʪʠ ʧʦʛʣʦʱʝ-

ʥʠʷ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʚʟʘʠʤʦʚʦʟʜʝʡʩʪʚʠʠ ʧʦ-

ʨʦʜ ʩ ʤʘʛʥʠʝʚʳʤʠ ʠ ʥʘʪʨʠʝʚʳʤʠ ʩʦʣʷʤʠ  ʨʘʟʨʫʰʘʶʪʩʷ ʧʝʨʚʠʯʥʳʝ ʠ ʛʣʠʥʠʩʪʳʝ 

ʤʠʥʝʨʘʣ.r  ʉʠʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʩʦʜʝʨʞʘʥʠʠ ʚʦʜʦʧʝʧʪʠʟʠʨʫʝʤʦʛʦ 

ʠʣʘ.  ɺ ʚʘʨʠʘʥʪʘʭ ʩ ʥʘʪʨʠʝʚʳʤʠ ʩʦʣʷʤʠ ʝʛʦ ʢʦʣʠʯʝʩʪʚʦ ʙʳʣʦ ʚ 5 - 6 ʨʘʟ ʙʦʣʴʰʝ,  

ʯʝʤ ʚ ʦʙʨʘʟʮʘʭ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʢʘʣʴʮʠʝʚʳʤʠ ʩʦʣʷʤʠ. ʅʘ ʚʘʨʠʘʥʪʘʭ  ʩ ʤʘʛʥʠʝʚʤrʠ 

ʩʦʣʷʤʠ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʦʧʝʧʪʠʟʠʨʫʝʤʦʛʦ ʠʣʘ ʙʳʣʦ ʚʳʰʝ ʪʦʣʴʢʦ ʚ 2 - 2,5 ʨʘʟʘ. ɺr -
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ʷʚʣʝʥʦ, ʯʪʦ ʚʣʠʷʥʠʝ ʥʘʪʨʠʝʚʳʭ ʩʦʣʝʡ ʠ ʠʭ ʩʤʝʩʝʡ ʫʩʠʣʠʚʘʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝʤ  

ʤʘʛʥʠʝʚʳʭ ʩʦʣʝʡ. ʄʘʛʥʠʡ ʦʙʣʘʜʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴʶ   ʫʚʝʣʠʯʠʚʘʪʴ ʛʠʜʨʦʬʠʣʴʥʦʩʪʴ 

ʢʦʣʣʦʠʜʦʚ ʠ ʥʘʨʫʰʘʪʴ ʩʚʷʟʠ ʤʝʞʜʫ ʤʘʢʨʦʘʛʨʝʛʘʪʘʤʠ, ʢʘʢ  ʠ ʥʘʪʨʠʡ, ʥʦ ʚ  ʤʝʥɹ-

ʰʝʡ ʩʪʝʧʝʥʠ. ʂʨʦʤʝ ʪʦʛʦ,  ʚ ʦʙʨʘʟʮʘʭ, ʥʘʩʳʱʝʥʥʳʭ ʩʤʝʩʴʶ ʥʘʪʨʠʝʚʳʭ ʠ ʤʘʛʥʠʝ-

ʚʳʭ ʩʦʣʝʡ, ʧʨʦʠʟʦʰʣʦ ʥʘʠʙʦʣʴʰʝʝ ʥʘʙʫʭʘʥʠʝ ʧʦʯʚʳ ʠ ʝʝ ʥʠʟʢʘʷ ʬʠʣʴʪʨʘʮʠʷ. ʇʨʠ 

ʥʘʩʳʱʝʥʠʠ ʇʇʂ  ʤʘʛʥʠʝʤ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʧʨʦʷʚʠʣʠʩʴ ʩʠʣʴʥʝʝ (ʇʘʥʦʚ, 

ɻʦʥʯʘʨʦʚʘ, 1969). 

ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʦʙʨʘʟʮʘʭ ʯʝʨʥʦʟʝʤʘ ʪʠʧʠʯʥʦʛʦ ʠ ʢʘʰʪʘʥʦʚʦʡ 

ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʦʡ ʧʦʯʚʳ ʧʦʟʚʦʣʠʣʠ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʫ ʦʙʨʘʟʮʦʚ, ʥʘʩʳʱʝʥʥʳʭ ʥʘ-

ʪʨʠʝʤ, ʥʘʙʣʶʜʘʣʘʩʴ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʜʠʩʧʝʨʩʥʦʩʪʴ. ʄʘʛʥʠʡ ʪʘʢʞʝ ʧʦʚʳʰʘʝʪ 

ʜʠʩʧʝʨʩʥʦʩʪʴ ʧʦʯʚʳ, ʥʦ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, ʯʝʤ ʥʘʪʨʠʡ. ʇʨʠ ʥʝʢʦʪʦʨʳʭ ʩʦʦʪʥʦ-

ʰʝʥʠ̫ʭ ʢʘʣʴʮʠʷ, ʥʘʪʨʠʷ ʠ ʤʘʛʥʠʷ (0:6:4; 2:6:2; 2:4:4 ʠ 4:2:4) ʜʝʡʩʪʚʠʝ ʤʘʛʥʠʷ ʧʨʠ-

ʙʣʠʞʘʝʪʩʷ ʢ ʥʘʪʨʠʶ, ʭʦʪʷ ʤʘʛʥʠʡ ʧʦ ʩʚʦʡʩʪʚʘʤ ʙʣʠʞʝ ʢ ʢʘʣʴʮʠʶ. ʋʚʝʣʠʯʝʥʠʝ ʩʦ-

ʜʝʨʞʘʥʠʷ ʤʘʛʥʠʷ  ʚʩʝʛʜʘ ʫʩʠʣʠʚʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘʪʨʠʷ. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʦʙʤʝʥʥʳʡ ʤʘʛʥʠʡ ʦʢʘʟʳʚʘʝʪ ʩʚʦʝ ʥʝʛʘʪʠʚʥʦʝ ʜʝʡʩʪʚʠʝ  ʪʦʣʴʢʦ ʚ ʦʧʨʝʜʝʣʝʥ-

ʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʩ ʥʘʪʨʠʝʤ. (ʇʘʥʦʚ, ɸʜʜʘ, 1972).   

ʇʦ ʩʣʦʚʘʤ ʀ.ʗ. ʇʦʣʦʚʠʮʢʦʛʦ (1968) ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʤʘʣʦʥʘʪʨʠʝʚʳʭ ʩʦʣʦʥ-

ʮʦʚ ʩʚʷʟʘʥʦ ʢʘʢ ʩ ʨʝʣʠʢʪʦʚʦʡ ʟʘʩʦʣʝʥʥʦʩʪʴʶ ʪʝʨʨʠʪʦʨʠʡ, ʪʘʢ ʠ ʩ ʟʘʩʦʣʝʥʠʝʤ ʧʦʯʚ 

ʛʨʫʥʪʦʚʳʤʠ ʚʦʜʘʤʠ ʠ ʜʨʫʛʠʤʠ ʬʘʢʪʦʨʘʤʠ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʧʝʨʠʦʜʝ.  

ɺ.ʀ. ʂʠʨʶʰʠʥʳʤ (1976) ʠʩʩʣʝʜʦʚʘʥ ʛʝʥʝʟʠʩ ʤʘʣʦʥʘʪʨʠʝʚʳʭ ʩʦʣʦʥʮʦʚʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. ɸʚʪʦʨ ʧʨʠʰʝʣ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʧʨʠʯʠʥʦʡ ʩʦʣʦʥ-

ʮʝʚʘʪʦʩʪʠ ʠ ʚ ʤʘʣʦʥʘʪʨʠʝʚʳʭ ʩʦʣʦʥʮʘʭ ʷʚʣʷʝʪʩʷ ʦʙʤʝʥʥʳʡ ʥʘʪʨʠʡ. ʇʨʝʜʝʣʥɹʳʡ 

ʫʨʦʚʝʥʴ ʩʦʜʝʨʞʘʥʠʷ ʦʙʤʝʥʥʦʛʦ ʥʘʪʨʠʷ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʦʣʦʥʮʦʚʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 8 - 10% ʦʪ ʝʤʢʦʩʪʠ ʦʙʤʝʥʘ. ɺʤʝʩʪʝ ʩ  ʤʘʣʦʥʘʪʨʠʝʚʳʤʠ 

ʩʦʣʦʥʮʘʤʠ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʤʠʩʷ ʚ ʥʘʰʝ ʚʨʝʤʷ, ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʦʩʪʘʪʦʯʥʳʝ ʩʦ-

ʣʦʥʮʳ, ʚ ʢʦʪʦʨʳʭ  ʧʨʦʰʣʦ ʨʘʩʩʦʣʝʥʠʝ ʧʨʦʬʠʣʷ, ʘ ʩʦʣʝʚʳʝ ʛʦʨʠʟʦʥʪʳ ʥʘʭʦʜʷʪʩʷ 

ʥʘ ʙʦʣʴʰʦʡ ʛʣʫʙʠʥʝ. ʂʨʦʤʝ ʪʦʛʦ, ʨʝʣʠʢʪʦʚʳʝ ʩʦʣʦʥʮʳ ʦʪʣʠʯʘʶʪʩʷ ʤʝʥʝʝ ʜʠʩ-

ʧʝʨʩʥʳʤ ʠ ʤʝʥʝʝ ʧʦʜʚʠʞʥʳʤ ʛʫʤʫʩʦʤ ʧʦʯʚʳ. ʊʘʢʦʡ ʭʘʨʘʢʪʝʨ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝ-

ʱʝʩʪʚʘ, ʧʦ ʩʣʦʚʘʤ ʘʚʪʦʨʘ, ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʟʘʩʦ-

ʣʝʥʠʷ ʧʦʯʚ ʥʘ ʨʘʥʥʝʤ ʵʪʘʧʝ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ. ʊʘʢ, ʧʦʜ ʚʣʠʷʥʠʝʤ ʚʦʜʦʨʘʩʪʚʦʨʠ-
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ʤʳʭ ʩʦʣʝʡ ʚ ʧʝʨʚʠʯʥʦ ʟʘʩʦʣʝʥʥʦʡ ʧʦʨʦʜʝ ʬʦʨʤʠʨʫʶʪʩʷ ʚʳʩʦʢʦʧʦʜʚʠʞʥʳʝ ʦʨʛʘ-

ʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʦʙʣʘʜʘʶʱʠʝ ʥʠʟʢʦʡ ʢʣʝʷʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, ʯʪʦ ʦʙʫʩʣʦʚʣʠ-

ʚʘʝʪ ʥʠʟʢʫʶ ʘʛʨʝʛʠʨʦʚʘʥʥʦʩʪʴ ʧʦʯʚʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʣʦʥʮʦʚʳʡ ʧʨʦʮʝʩʩ ʧʨʦʪʝʢʘʣ 

ʧʨʠ ʦʯʝʥʴ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʦʙʤʝʥʥʦʛʦ ʥʘʪʨʠʷ, ʘ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʝ ʛʫʤʫʩʦ-

ʚʳʝ ʚʝʱʝʩʪʚʘ ʪʘʢʞʝ ʫʯʘʩʪʚʦʚʘʣʠ ʚ ʧʝʧʪʠʟʘʮʠʠ ʧʦʯʚʝʥʥʳʭ ʢʦʣʣʦʠʜʦʚ. 

ʉʢʦʨʦʩʪʴ ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʩʦʣʦʥʮʝʦʙʨʘʟʦʚʘʥʠʷ ʟʘʚʠʩʠʪ ʪʘʢʞʝ ʦʪ ʩʧʦ-

ʩʦʙʥʦʩʪʠ ʢ ʧʝʧʪʠʟʘʮʠʠ  ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʧʦʯʚʝ. ʅʘʧʨʠʤʝʨ, 

ʤʦʥʪʤʦʨʠʣʣʦʥʠʪ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʧʦʩʦʙʝʥ ʢ  ʧʝʧʪʠʟʘʮʠʠ,   ʯʝʤ ʛʠʜʨʦʩʣʜʁʘ ʠ 

ʝʱʝ ʙʦʣʴʰʝʡ, ʯʝʤ ʢʘʦʣʠʥʠʪ.  ʂʨʦʤʝ ʪʦʛʦ, ɺ.ʀ. ʂʠʨʶʰʠʥ (1976) ʦʪʤʝʯʘʝʪ ʚʣʠʷʥʠʝ 

ʧʦʛʣʦʱʝʥʥʦʛʦ ʤʘʛʥʠʷ ʥʘ ʩʪʘʙʠʣʠʟʘʮʠʶ ʧʦʯʚʝʥʥʳʭ ʢʦʣʣʦʠʜʦʚ ʛʫʤʘʪʘʤʠ ʠ ʬʫʣʴʚʘ-

ʪʘʤʠ ʤʘʛʥʠʷ. ʆʜʥʘʢʦ, ʜʘʞʝ ʧʦʣʥʘʷ ʥʘʩʳʱʝʥʥʦʩʪʴ ʇʇʂ ʤʘʛʥʠʝʤ  ʧʦ ʩʚʦʝʤʫ ʚʣʠʷ-

ʥʠʶ  ʩʨʘʚʥʠʤʘ ʩ 10% ʥʘʩʳʱʝʥʥʦʩʪʴ  ʁʥʘʪʨʠʝʤ.  

 ʅ.ʇ. ʇʘʥʦʚ (2008) ʪʘʢʞʝ ʫʢʘʟʚrʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʤʝʥ-

ʥʦʛʦ ʤʘʛʥʠʷ ʠ ʛʠʜʨʦʬʠʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʣʦ-

ʭʠʭ ʬʠʟʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʩʦʣʦʥʮʦʚʳʭ ʧʦʯʚ. ʉʘʤʦ ʩʫʱʝʩʪʚʦ-

ʚʘʥʠʝ ʤʘʣʦʥʘʪʨʠʝʚʳʭ ʩʦʣʦʥʮʦʚ ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʝʣʴʟʷ ʦʙʲʷʩʥʠʪʴ ʧʨʠʨʦʜʫ ʩʦʣʦʥ-

ʮʦʚ ʦʜʥʠʤ ʪʦʣʴʢʦ ʧʦʛʣʦʱʝʥʥʳʤ ʥʘʪʨʠʝʤ.  ɺ ʧʨʦʮʝʩʩʝ ʩʦʣʦʥʮʝʦʙʨʘʟʦʚʘʥʠʷ  ʫʯʘ-

ʩʪʚʫʶʪ ʚʳʩʦʢʦʜʠʩʧʝʨʩʥʳʝ  ʛʫʤʫʩʦʚʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪʩʷ ʧʦ  ʤʝʨʝ 

ʨʘʟʚʠʪʠʷ ʩʦʣʦʥʮʝʚʘʪʦʩʪʠ  ʠʟ-ʟʘ ʧʦʚʳʰʝʥʥʦʡ ʜʠʩʧʝʨʛʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢʘ-

ʪʠʦʥʦʚ ʥʘʪʨʠʷ ʠ ʤʘʥʠʷ.  

ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʣʦʥʘʪʨʠʝʚʳʭ ʩʦʣʦʥʮʦʚ ʩʯʠʪʘʝʪʩʷ 

ʤʝʥʝʝ ʩʣʦʞʥʳʤ, ʯʝʤ ʤʥʦʛʦʥʘʪʨʠʝʚʳʭ (ʂʠʨʶʰʠʥ, ɹʘʙʠʯ, 1972). ɼʣʷ ʧʦʣʫʯʝʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʙʦʣʴʰʠʥʩʪʚʦ ʪʘʢʠʭ ʩʦʣʦʥʮʦʚ ʜʦʩʪʘʪʦʯʥʦ ʤʝ-

ʣʠʦʨʠʨʦʚʘʪʴ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤʠ ʧʨʠʝʤʘʤʠ (ʂʠʨʶʰʠʥ, 1976; ʄʦʞʝʡʢʦ, 1962).  

ʇʨʠʤʝʥʷʪʴ ʭʠʤʠʯʝʩʢʫʶ ʤʝʣʠʦʨʘʮʠʶ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʪʦʣʴʢʦ ʥʘ ʢʦʨʢʦʚʳʭ, ʥʝ ʩʦ-

ʜʝʨʞʘʱʠʭ ʛʠʧʩ ʠʣʠ ʠʟʚʝʩʪʴ ʚ ʩʣʦʝ 0 - 40 ʩʤ (ʈʝʢʦʤʝʥʜʘʮʠʠé, 1983).  

ʄʘʣʦʥʘʪʨʠʝʚʳʝ ʩʦʣʦʥʮʳ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʤʥʦʛʦʥʘʪʨʠʝʚʳʭ ʩʚʦʠʤʠ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ɺ ʤʘʣʦʥʘʪʨʠʝʚʳʭ ʩʦʣʦʥʮʘʭ ʩʦʜʝʨʞʠʪʩʷ ʤʝʥʴʰʝ ʚʦʜʦ-

ʧʝʧʪʠʟʠʨʫʝʤʦʛʦ ʠʣʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʤʘʣʦʥʘʪʨʠʝʚʳʭ ʩʦʣʦʥʮʘʭ ʠʦʥʳ ʥʘʪʨʠʷ ʥʘʭʦ-

ʜʷʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʚʥʫʪʨʠ ʤʠʢʨʦʘʛʨʝʛʘʪʦʚ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʵʪʠ ʢʘʪʠʦʥʳ ʥʘ-
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ʪʨʠʷ ʤʝʥʝʝ ʜʦʩʪʫʧʥʳ ʜʣʷ ʦʙʤʝʥʥʳʭ ʨʝʘʢʮʠʡ ʩ ʢʘʣʴʮʠʝʤ ʤʝʣʠʦʨʘʥʪʘ (ɻʨʘʜʦʙʦʝʚ, 

ʉʝʤʝʥʜʷʝʚʘ, 1973). ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʯʝʤ ʤʝʥʴʰʝ ʚ ʢʦʣʣʦʠ-

ʜʘʭ ʦʙʤʝʥʥʦʛʦ ʥʘʪʨʠʷ, ʪʝʤ ʙʦʣʴʰʠʡ ʥʫʞʝʥ ʦʙʲʝʤ ʚʦʜʳ ʩ ʨʘʩʪʚʦʨʝʥʥʳʤ ʢʘʣʮɹʠʝʤ 

ʜʣʷ ʝʛʦ ʚʳʪʝʩʥʝʥʠʷ (ʈʳʢʦʚʘ, ɻʦʨʙʫʥʦʚ, 1975). ʉ ʵʪʠʤ ʩʚʷʟʘʥʘ ʙʦʣʝʝ ʥʠʟʢʘʷ  ʬɻ-

ʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʛʠʧʩʘ ʥʘ ʤʘʣʦʥʘʪʨʠʝʚʳʭ ʩʦʣʦʥʮʘʭ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʥʦ-

ʛʦʥʘʪʨʠʝʚʳʤʠ (ʄʦʞʝʡʢʦ, 1967).  

ʉʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ 1990 ʛ.  ʥʘ ʤʥʦʛʦʥʘʪʨʠʝʚʳʭ ʩʦʣʦʥʮʘʭ ɿʘʧʘʜʥʦʡ ʉʠ-

ʙʠʨʠ ʜʦʟʫ ʛʠʧʩʘ ʨʘʩʩʯʠʪʳʚʘʣʠ  ʧʦ ʦʙʤʝʥʥʦʤʫ ʥʘʪʨʠʶ ʥʘ ʩʣʦʡ ʧʦʯʚʳ 0 - 20 ʩʤ. 

ʉʯʠʪʘʣʦʩʴ ʚʦʟʤʦʞʥʳʤ ʧʨʠʤʝʥʝʥʠʝ  ʤʘʢʩʠʤʘʣʴʥʦʡ ʨʘʟʦʚʦʡ ʜʦʟʳ ʛʠʧʩʘ 20 ʪ/ʛʘ, ʩ 

ʦʙʷʟʘʪʝʣʴʥʳʤ ʧʦʚʪʦʨʥʳʤ ʛʠʧʩʦʚʘʥʠʝʤ ʯʝʨʝʟ 4 - 6 ʣʝʪ. ʅʘ ʤʘʣʦʥʘʪʨʠʝʚʳʭ ʩʦʣʦʥ-

ʮʘʭ ʫʤʝʥʴʰʝʥʠʝ ʥʦʨʤʳ ʚʥʝʩʝʥʠʷ ʛʠʧʩʘ ʧʦʜ ʟʝʨʥʦʚʳʝ ʢʫʣʴʪʫʨʳ ʙʳʣʦ ʥʝʜʦʧʫʩʪʠ-

ʤʦ.  ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʫʯʠʪʳʚʘʷ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʢʦʨʥʝʡ 

ʪʨʘʚ ʟʘʣʝʛʘʝʪ ʥʘ ʛʣʫʙʠʥʝ 0 - 10 ʩʤ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʧʦʣʦʚʠʥʥʫʶ ʜʦʟʫ. 

ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʪʠʧ ʟʘʩʦʣʝʥʠʷ - ʧʨʠ ʥʝʡʪʨʘʣʴʥʦʤ ʪʠʧʝ ʟʘʩʦʣʝʥʠʷ  ʧʨʠ-

ʤʝʥʷʪʴ ʢʦʵʬʬʠʮʠʝʥʪ 0,75, ʘ ʧʨʠ ʩʦʜʦʚʦʤ - ʦʩʪʘʚʣʷʪʴ ʧʦʣʥʫʶ ʜʦʟʫ (ʅʦʨʤʘʪʠʚʳ 

ʨʘʩʭʦʜʘ..., 1990).  

ʉʣʝʜʫʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʚʠʜʳ ʛʠʧʩʦʩʦʜʝʨʞʘʱʠʭ ʤʝʣʠʦʨʘʥʪʦʚ. ʀʩʧʦʣʴʟʫʶʪ ʩʣʝ-

ʜʫʶʱʠʝ ʤʘʪʝʨʠʘʣʳ: ʛʠʧʩ ʩʳʨʦʤʦʣʦʪʳʡ (CaSO4·2H2O, ʩʦʜʝʨʞʠʪ 71 - 73% CaSO4), 

ʬʦʩʬʦʛʠʧʩ (ʩʦʜʝʨʞʠʪ 70 - 75% CaSO4 ʠ 2 - 3% P2O5), ʛʣʠʥʦʛʠʧʩ (ʛʘʞʘ ï ʚ ɸʟʝʨ-

ʙʘʡʜʞʘʥʝ, ʩʦʜʝʨʞʠʪ ʦʪ 63 ʜʦ 92% CaSO4 ʠ ʦʪ 1 ʜʦ 19% ʛʣʠʥʳ). ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ-

ʢʘʟʘʣʠ  ʙʣʠʟʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʛʠʧʩʦʩʦʜʝʨʞʘʱʠʭ ʤʘʪʝʨʠʘ-

ʣʦʚ (ʎʶʨʫʧʘ, ʃʶʙʠʤʦʚʘ, 1983; ʗʢʦʚʣʝʚʘ; 1989; ʂʠʨʶʰʠʥ ʠ ʜʨ., 1989). ɺ ɿʘʧʘʜ-

ʥʦʡ ʉʠʙʠʨʠ ʜʦ ʩʝʨʝʜʠʥʳ 70 - ʭ ʛʦʜʦʚ  ʧʨʠʤʝʥʷʣʩʷ ʪʦʣʴʢʦ ʩʳʨʦʤʦʣʦʪʳʡ ʛʠʧʩ (ʧʦ-

ʩʪʘʚʣʷʝʤʳʡ ʠʟ  ʇʝʨʤʩʢʦʡ ʦʙʣʘʩʪʠ), ʟʘʪʝʤ ʩʪʘʣʠ ʧʨʠʤʝʥʷʪʴ ʬʦʩʬʦʛʠʧʩ, ʢʦʪʦʨʳʡ 

ʚ̫ʣʷʝʪʩʷ ʦʪʭʦʜʦʤ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʥʝ ʪʨʝʙʫʝʪ ʨʘʟʤʦʣʘ, ʥʝ ʩʢʣʦʥʝʥ 

ʢ ʩʣʝʞʠʚʘʥʠ ʁʧʨʠ ʭʨʘʥʝʥʠʠ ʠ ʠʤʝʝʪ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪ-

ʚʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʬʦʩʬʦʛʠʧʩʘ ʜʣʷ ʭʠʤʠʯʝʩʢʦʡ ʤʝʣʠʦʨʘʮʠʠ ʩʦʣʦʥʮʦʚ ʩʦʢʨʘʱʘʝʪ 

ʨʘʩʭʦʜʳ ʧʦ ʝʛʦ ʫʪʠʣʠʟʘʮʠʠ ʠ ʭʨʘʥʝʥʠʶ, ʪʘʢ ʢʘʢ ʚ ʦʪʚʘʣʘʭ ʝʛʦ ʥʘʢʦʧʣʝʥʦ ʜʦ 130 

ʤʣʥ. ʪ. (ʕʚʝʥʯʠʢ ʠ ʜʨ., 1976)  
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ʅʘ ʦʨʦʰʘʝʤʳʭ ʩʦʜʦʚʳʭ ʩʦʣʦʥʮʘʭ ð ʩʦʣʦʥʯʘʢʘʭ ʚ ʂʘʣʠʬʦʨʥʠʠ ʧʨʦʚʦʜʠʣʠʩʴ 

ʜʣʠʪʝʣʴʥʳʝ ʫʩʧʝʰʥʳʝ ʦʧʳʪʳ ʧʦ ʚʥʝʩʝʥʠʶ ʛʠʧʩʘ ʠ ʩʝʨʳ (Kelley, 1937, 1951), ʪʦ-

ʛʜʘ ʢʘʢ ʚ  ɸʚʩʪʨʘʣʠʠ ʧʨʠʤʝʥʷʣʠ ʬʦʩʬʦʛʠʧʩ (ʩʦʜʝʨʞʘʱʠʡ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʩʝʨʫ) 

ʚʦʩʧʦʣʥʷʶʱʠʡ ʜʝʬʠʮʠʪ ʩʝʨʳ ʚ ʧʦʯʚʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʬʦʩʬʦʛʠʧʩ ʩ 

ʚʣʘʞʥʦʩʪʴʶ 12 - 14%, ʢʦʪʦʨʘʷ ʜʦʩʪʠʛʘʣʘʩʴ ʝʛʦ ʩʫʰʢʦʡ ʚ ʢʫʯʘʭ (ʇʘʢ, 1975). 

ɼʣʷ ʤʝʣʠʦʨʘʮʠʠ ʩʦʣʦʥʮʦʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ  ʩʘʤʦʩʘ-

ʜʦʯʥʳʡ ʛʠʧʩ ʦʟʝʨ ɼʞʠʨʘ, ɼʫʥʘʡ ʠ ʜʨʫʛʠʭ ʚ ʂʫʣʫʥʜʠʥʩʢʦʡ ʩʪʝʧʠ ɸʣʪʘʡʩʢʦʛʦ 

ʢʨʘʷ. ʆʙʱʠʡ ʟʘʧʘʩ ʛʠʧʩʘ ʵʪʠʭ ʦʟʝʨ ʜʦʭʦʜʠʪ ʜʦ 30 ʤʣʥ. ʪ. ʠ ʙʦʣʝʝ. ʅʘʧʨʠʤʝʨ,  ʦʜ-

ʥʦ ɼʞʠʨʠʥʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ (ʦʟ. ɼʞʠʨʘ) ʩʦʜʝʨʞʠʪ ʟʘʧʘʩʳ ʛʠʧʩʘ ʦʢʦʣʦ 8 ʤʣʥ. 

ʪ, ʧʨʠ ʤʦʱʥʦʩʪʠ  ʧʣʘʩʪʘ ð ʜʦ 2 ʤ. ʇʨʠ ʥʝʙʦʣʴʰʦʤ ʧʦʜʩʫʰʠʚʘʥʠʠ ʝʛʦ ʤʦʞʥʦ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴ ʢʘʢ ʧʦ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʚʝʪʢʝ ɹʘʨʥʘʫʣ - ʂʫʣʫʥʜʘ, ʪʘʢ ʠ ʧʦ  

ʘʚʪʦʩʪʨʘʜʝ ɹʘʨʥʘʫʣ - ʇʘʚʣʦʜʘʨ (ʉʝʤʝʥʜʷʝʚʘ, ɼʦʙʨʦʪʚʦʨʩʢʘʷ, 2005). ʀʩʩʣʝʜʦʚʘ-

ʥʠʷ ʥʘ ʧʦʣʷʭ ɸʣʪʘʡʩʢʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʦʧʳʪʳ 

ʀ.ʊ. ʊʨʦʬʠʤʦʚʘ (1985) ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʘʤʦʩʘʜʦʯʥʦʛʦ ʛʠʧʩʘ 

ɼʞʠʨʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

ʆʪʨʠʮʘʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʩʦʣʦʥʮʦʚ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʢʫʣʴʪʫʨʳ ʧʨʦ-

ʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʪʦʢʩʠʯʥʦʩʪʠ ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ, ʢʦʪʦʨʳʝ  ʫʚʝʣʠʯʠʚʘʶʪ ʦʩ-

ʤʦʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʠ, ʩʥʠʞʘʷ ʝʸ ʜʦʩʪʫʧʥʦʩʪʴ, ʥʘʨʫʰʘʶʪ ʥʦʨ-

ʤʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ, ʘ ʪʘʢʞʝ ʠʟ-ʟʘ ʧʣʦʭʠʭ ʬʠʟʠʯʝʩʢʠʭ, ʭʠ-

ʤʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ  ʧʦʢʘʟʘʪʝʣʝʡ ʵʪʠʭ ʧʦʯʚ (ʂʦʚʜʘ, 1954).  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʣʦʥʮʦʚ  ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʟʘʚʠʩʠʪ ʦʪ ʤʦʱʥʦʩʪʠ ʚʝʨʭ-

ʥʝʛʦ ʵʣʶʚʠʘʣʴʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ɸ, ʢʦʪʦʨʳʡ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʝʥ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʄʦʱʥʦʩʪʴ ʵʪʦʛʦ ʛʦʨʠʟʦʥʪʘ 

ʚʘʨʴʠʨʫʝʪ ʦʪ 1 - 3 ʜʦ 20 ʩʤ ʠ ʙʦʣʝʝ. ʏʝʤ ʤʦʱʥʝʝ ʵʣʶʚʠʘʣʴʥʳʡ ʛʦʨʠʟʦʥʪ, ʪʝʤ ʧʣʦ-

ʜʦʨʦʜʥʝʝ ʩʦʣʦʥʝʮ (ʉʝʤʝʥʜʷʝʚʘ, 2002). ʀʟʫʯʘʝʤʳʝ ʩʦʣʦʥʮʳ ɹʘʨʘʙʠʥʩʢʦʡ  ʥʠʟʤʝʥ-

ʥʦʩʪʠ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ ʛʫʤʘʪʥʦʛʦ ʪʠʧʘ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʪʝʤ, ʯʪʦ ʩʦʣʦʥʮʦʚʳʡ ʧʨʦʮʝʩʩ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ʥʘʣʦʞʠʣʩʷ ʥʘ ʜʝʨʥʦʚʳʡ. ʇʨʠʯʠ-

ʥʦʡ ʵʪʦʤʫ ʧʦʩʣʫʞʠʣʘ ʧʫʣʩɹʘʮʠʷ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʥʘ ʣʫʛʦʚʦ-

ʯʝʨʥʦʟʝʤʥʳʭ, ʯʝʨʥʦʟʝʤʥʦ-ʣʫʛʦʚʳʭ ʠ ʣʫʛʦʚʳʭ ʧʦʯʚʘʭ. ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʚʝʨʭ-

ʥʝʤ ʛʦʨʠʟʦʥʪʝ ʩʦʣʦʥʮʘ ʩʝʚʝʨʥʦʡ ʣʝʩʦʩʪʝʧʠ ʦʪ 6,9 ʜʦ 13,8%, ʘ ʚ ʶʞʥʦʡ ʣʝʩʦʩʪʝʧʠ - 
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ʦʪ 5,6 ʜʦ 8,7%; ʩ ʛʣʫʙʠʥʦʡ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʫʤʝʥʴʰʘʝʪʩʷ. ʉʨʝʜʥʠʝ ʠ ʛʣʫʙʦʢʠʝ 

ʩʦʣʦʥʮʳ ʩʦʜʝʨʞʘʪ ʙʦʣʴʰʝ ʛʫʤʫʩʘ, ʯʝʤ ʦʩʪʘʣʴʥʳʝ. ɺ ʛʠʜʨʦʤʦʨʬʥʳʭ ʩʦʣʦʥʮʘʭ ʛʫ-

ʤʫʩʘ ʙʦʣʴʰʝ, ʯʝʤ ʚ  ʧʦʣʫʛʠʜʨʦʤʦʨʬʥʳʭ ʠ ʘʚʪʦʤʦʨʬʥʳʭ (ʉʝʤʝʥʜʷʝʚʘ, 2007). 

ʂʦʣʠʯʝʩʪʚʦ ʛʫʤʫʩʘ  ʚ ʛʦʨʠʟʦʥʪʝ ɸ ʩʦʣʦʥʮʦʚ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʤʦʱʥʦʩʪʠ ʠ 

ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʪʴʩʷ, ʭʦʪʷ ʚ ʤʝʣʢʠʭ  ʩʦʣʦʥʮʘʭ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʥʠ-

ʞʝ, ʯʝʤ ʚ ʩʨʝʜʥʠʭ ʠ ʛʣʫʙʦʢʠʭ. ɺ ʦʩʥʦʚʥʦʤ ʜʣʷ ɹʘʨʘʙʠʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʭʘʨʘʢ-

ʪʝʨʥʳ ʩʨʝʜʥʝ- ʠ ʚʳʩʦʢʦʛʫʤʫʩʥʳʝ ʩʦʣʦʥʮʳ (ʉʝʤʝʥʜʷʝʚʘ, ɼʦʙʨʦʪʚʦʨʩʢʘʷ, 2005). 

ʇʦʜ ʛʫʤʫʩʦʚʳʤ ʛʦʨʠʟʦʥʪʦʤ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʩʦʣʦʥʮʦʚʳʡ ʛʦʨʠʟʦʥʪ ɺ1  ʭʘʨʘʢʪʝʨʠ-

ʟʫʶʱʠʡʩʷ ʙʦʣʝʝ ʪʝʤʥʦʡ ʦʢʨʘʩʢʦʡ, ʦʙʳʯʥʦ ʪʝʤʥʦ - ʢʦʨʠʯʥʝʚʦʛʦ ʠʣʠ ʙʫʨʦʚʘʪʦ ï 

ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ, ʩʦ  ʩʪʦʣʙʯʘʪʦʡ ʠʣʠ ʦʨʝʭʦʚʘʪʦʡ ʩʪʨʫʢʪʫʨʦʡ,  ʢʦʪʦʨʘʷ ʧʨʠ ʨʘʩ-

ʧʘʭʠʚʘʥʠʠ  ʩʪʘʥʦʚʠʪʩʷ ʢʨʫʧʥʦʛʣʳʙʠʩʪʦʡ, ʩ ʛʣʷʥʮʝʚʦʡ ʣʘʢʠʨʦʚʢʦʡ ʥʘ ʛʨʘʥʷʭ 

ʩʪʨʫʢʪʫʨʥʳʭ ʦʪʜʝʣʴʥʦʩʪʝʡ. 

ʇʦʜ ʛʦʨʠʟʦʥʪʦʤ ɺ1  ʟʘʣʝʛʘʝʪ ʛʦʨʠʟʦʥʪ ɺ2, ʦʙʳʯʥʦ ʩʦʜʝʨʞʘʱʠʡ ʢʘʨʙʦʥʘʪʳ, 

ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʝ ʩʦʣʠ ʠ ʠʥʦʛʜʘ ʛʠʧʩ. ʇʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʩʦʣʦʥʮʳ 

ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ ʠ ʛʣʠʥʠʩʪʳʝ, ʥʦ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʩʨʝʜʥʝʩʫʛʣʠ-

ʥʠʩʪʳʝ (ʉʝʤʝʥʜʷʝʚʘ, 2002). ʆʯʝʚʠʜʥʘ ʪʘʢʞʝ ʩʚʷʟʴ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ 

ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ  ʩ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʦʚ. 

ʇʦ ʤʦʱʥʦʩʪʠ ʵʣʶʚʠʘʣʴʥʦʛʦ ʛʦʨʠʟʦʥʪʘ (ɸ) ʩʦʣʦʥʮʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʢʦʨ-

ʢʦʚʳʝ, ʤʝʣʢʠʝ, ʩʨʝʜʥʠʝ ʠ ʛʣʫʙʦʢʠʝ.  ʏʝʤ ʙʣʠʞʝ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʭʦʜʠʪʩʷ ʩʦʣʦʥ-

ʮʦʚʳʡ ʛʦʨʠʟʦʥʪ, ʪʝʤ ʭʫʞʝ ʫʩʣʦʚʠʷ ʜʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʩʪʝʥʠʡ.  ɺ ʛʣʫʙʦʢʠʭ 

ʩʦʣʦʥʮʘʭ ʥʘʜʩʦʣʦʥʮʦʚʳʡ ʛʦʨʠʟʦʥʪ ʜʦʩʪʠʛʘʝʪ 25 ʩʤ, ʧʦʵʪʦʤʫ ʟʜʝʩʴ ʤʦʛʫʪ ʨʘʩʪʠ 

ʮʝʥʥʳʝ ʙʦʙʦʚʳʝ ʠ ʟʣʘʢʦʚʳʝ ʨʘʩʪʝʥʠʷ. ɸ ʥʘ ʢʦʨʢʦʚʳʭ ʩʦʣʦʥʮʘʭ, ʠʟ-ʟʘ ʥʝʙʦʣʴʰʦʛʦ 

ʧʦ ʤʦʱʥʦʩʪʠ ʥʘʜʩʦʣʦʥʮʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ ʠʣʠ ʚʦʦʙʱʝ ʝʛʦ ʦʪʩʫʪʩʪʚʠʷ, ʧʨʦʠʟʨʘʩʪʘ-

ʶʪ ʪʦʣʴʢʦ ʪʠʧʠʯʥʳʝ ʨʘʩʪʝʥʠʷ ʩʦʣʦʥʮʦʚʦʡ ʬʣʦʨʳ (ʧʦʣʳʥʠ, ʢʝʨʤʝʢʠ ʠ ʜʨ.), ʥʝ 

ʠʤʝʶʱʠʝ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʊʘʢʠʝ ʨʘʩʪʝʥʠʷ, ʠʤʝʷ ʤʦʱʥʫʶ ʢʦʨʥʝʚʫʶ ʩʠʩ-

ʪʝʤʫ, ʧʨʦʥʠʢʘʶʪ ʩʢʚʦʟʴ ʫʧʣʦʪʥʝʥʥʳʡ ʩʦʣʦʥʮʦʚʳʡ ʛʦʨʠʟʦʥʪ ʠ ʭʦʨʦh ʦ ʧʝʨʝʥʦʩʷʪ 

ʟʘʩʦʣʝʥʠʝ ʧʦʯʚʳ (ʂʦʥʩʪʘʥʪʠʥʦʚ, 2000).  

ʉʦʣʦʥʮʦʚʳʝ  ʧʦʯʚʳ ʬʦʨʤʠʨʫʶʪʩʷ ʧʨʠ ʨʘʟʥʳʭ ʪʠʧʘʭ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ. ʇʨʠ 

ʟʘʣʝʛʘʥʠʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʥʘ ʛʣʫʙʠʥʝ ʦʪ 1,5 ʜʦ 3 ʤ, ʪʦ ʝʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʧʦʩʪʦʷʥʥʦʛʦ 

ʫʚʣʘʞʥʝʥʠʷ  ʧʦʜʩʦʣʦʥʮʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ ʬʦʨʤʠʨʫʶʪʩʷ ʣʫʛʦʚʳʝ (ʛʠʜʨʦʤʦʨʬʥʳʝ) 
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ʩʦʣʦʥʮʳ. ʊʘʢʠʝ ʧʦʯʚʳ ʚʩʪʨʝʯʘʶʪʩʷ ʦʢʦʣʦ ʦʪʢʨʳʪʳʭ ʚʦʜʦʝʤʦʚ ʠ ʚ ʧʦʥʠʞʝʥʠʷʭ. 

ɽʩʣʠ ʞʝ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ ʥʘʭʦʜʷʪʩʷ  ʛʣʫʙʞʝ 4 ʤ ʠ ʪʦʣʴʢʦ ʥʘ ʥʠʞʥʠʝ ʛʦʨʠʟʦʥʪʳ 

ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʚʝʨʭʦʚʦʜʢʘ, ʪʦ ʥʘ ʪʘʢʠʭ ʧʦʚʳʰʝʥʥʳʭ ʤʝʩʪʘʭ 

ʬʦʨʤʠʨʫʶʪʩʷ ʣʫʛʦʚʦ-ʩʪʝʧʥʳʝ (ʧʦʣʫʛʠʜʨʦʤʦʨʬʥʳʝ) ʩʦʣʦʥʮʳ. ʀʥʦʛʜʘ ʬʦʨʤʠʨʦʚʘ-

ʥʠʝ ʩʦʣʦʥʮʦʚ ʧʨʦʠʩʭʦʜʠʪ ʙʝʟ ʫʯʘʩʪʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ï ʧʨʠ ʟʘʣʝʛʘʥʠʠ ʠʭ ʥʘ ʛʣʫ-

ʙʠʥʝ ʙʦʣʝʝ 6 ʤ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʬʦʨʤʠʨʫʶʪʩʷ ʩʪʝʧʥʳʝ (ʘʚʪʦʤʦʨʬʥʳʝ) ʩʦʣʦʥʮʳ, 

ʭʦʪʷ ʚʩʪʨʝʯʘʶʪʩʷ ʦʥʠ ʥʝ ʪʦʣʢɹʦ ʚ ʩʪʝʧʠ, ʥʦ ʠ ʚ ʣʝʩʦʩʪʝʧʠ. 

ɺ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʩʦʣʦʥʮʳ ʧʨʦʤʝʨʟʘʶʪ ʥʘ ʛʣʫʙʠʥʫ 1,5 - 2,5 ʤ, ʧʨʠʯʝʤ ʦʪʪʘʠ-

ʚʘʶʪ ʦʯʝʥʴ ʤʝʜʣʝʥʥʦ, ʢ ʢʦʥʮʫ ʤʘʷ ï ʥʘʯʘʣʫ ʠʶʥʷ. ʊʘʢʦʝ ʜʣʠʪʝʣʴʥʦʝ ʠ ʛʣʫʙʦʢʦʝ 

ʧʨʦʤʝʨʟʘʥʠʝ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠʟʦʣʠʨʫʝʪ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ, ʘ ʩ ʜʨʫʛʦʡ ï ʷʚʣʷʝʪʩʷ 

ʚʦʜʦʫʧʦʨʥʳʤ ʩʣʦʝʤ ʜʣʷ ʧʨʦʩʘʯʠʚʘʶʱʝʡʩʷ ʘʪʤʦʩʬʝʨʥʦʡ ʚʣʘʛʠ.  

ɿʘʚʠʩʠʤʦʩʪʴ ʩʚʦʡʩʪʚ ʩʦʣʦʥʮʦʚʳʭ ʧʦʯʚ ʦʪ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʧʨʦʷʚʣʷʝʪʩʷ ʪʘʢʞʝ 

ʚ ʩʪʝʧʝʥʠ ʠ ʭʘʨʘʢʪʝʨʝ ʠʭ ʟʘʩʦʣʝʥʠʷ. ʄʠʥʝʨʘʣʠʟʘʮʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠʟʤʝʥʷʝʪʩʷ ʩ 

ʩʝʚʝʨʘ ʥʘ ʶʛ ʦʪ 1 ʜʦ 25 ʛ/ʣ ʠ ʙʦʣʝʝ, ʘ ʪʠʧ ʟʘʩʦʣʝʥʠʷ  ʤʝʥʷʝʪʩʷ ʦʪ ʩʫʣʴʬʘʪʥʦ-

ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦʛʦ ʢ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ ï ʩʫʣʴʬʘʪʥʦ - ʭʣʦʨʠʜʥʦʤʫ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʵʪʠʤ ʩʦʩʪʘʚ ʩʦʣʝʡ ʚ ʧʦʯʚʝʥʥʦʤ ʧʨʦʬʠʣʝ ʪʘʢʞʝ ʨʘʟʣʠʯʝʥ. ʉʦʣʦʥʮʦʚʳʝ ʧʦʯʚʳ ʤʦ-

ʛʫʪ ʙʳʪʴ ʟʘʩʦʣʝʥʳ ʭʣʦʨʠʜʘʤʠ ʠ  ʩʫʣʴʬʘʪʘʤʠ ʥʘʪʨʠʷ,  ʩʦʜʦʡ, ʘ ʤʦʛʫʪ ʠʤʝʪʴ ʩʤʝ-

ʰʘʥʥʦʝ ʟʘʩʦʣʝʥʠʝ. ʉʦʜʝʨʞʘʥʠʝ ʩʦʣʝʡ ʚ ʧʦʯʚʝʥʥʦʤ ʧʨʦʬʠʣʝ ʥʝʦʜʠʥʘʢʦʚʦ, ʙʦʣʴʰʝ 

ʚʩʝʛʦ ʠʭ ʚ ʛʦʨʠʟʦʥʪʝ ɺ2  ʜʦ 15 ʤʛ-ʵʢʚ/100 ʛ ʧʦʯʚʳ, ʵʪʦ ʦʢʦʣʦ 1 %  ʚʩʝʡ ʤʘʩʩʳ ʧʦʯ-

ʚʳ. ɺʝʨʭʥʠʝ ʛʦʨʠʟʦʥʪʳ ɸ0, ɸ ʠ ɺ1 ʠʣʠ ʩʣʘʙʦ ʟʘʩʦʣʝʥʳ ʠʣʠ ʚʦʦʙʱʝ ʥʝ ʩʦʜʝʨʞʘʪ 

ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʭ  ʩʦʣʝʡ (ɹʘʟʠʣʝʚʠʯ ʅ.ʀ., 1965). 

ʆʪ ʪʦʛʦ, ʢʘʢʠʤʠ ʩʦʣʷʤʠ ʟʘʩʦʣʝʥʳ ʩʦʣʦʥʮʳ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʨʝʘʢʮʠʷ ʠʭ 

ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ. ɺʝʣʠʯʠʥʘ ʨʅ ʩʦʣʦʥʮʦʚ ʚʘʨʴʠʨʫʝʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʟʘ-

ʩʦʣʝʥʠʷ -  ʧʨʠ ʥʝʡʪʨʘʣʴʥʦʤ ʠ ʩʤʝʰʘʥʥʦʤ ʦʪ 7 ʜʦ 8, ʘ ʧʨʠ ʩʦʜʦʚʦʤ ï ʦʪ 9 ʜʦ11. 

ɺ ʇʇʂ ʩʦʣʦʥʮʦʚ ʚ ʛʫʤʫʩʦʚʦʤ ʛʦʨʠʟʦʥʪʝ ʧʨʝʦʙʣʘʜʘʶʪ ʢʘʪʠʦʥʳ ʢʘʣʴʮʠʷ, 

ʧʨʠʯʝʤ ʚ ʩʨʝʜʥʠʭ ʠ ʛʣʫʙʦʢʠʭ ʠʭ ʙʦʣʴʰʝ,  ʯʝʤ ʚ ʢʦʨʢʦʚʳʭ ʠ ʤʝʣʢʠʭ. ʉ ʛʣʫʙʠʥʦʡ 

ʢʦʣʠʯʝʩʪʚʦ ʦʙʤʝʥʥʦʛʦ  ʥʘʪʨʠʷ ʠ ʤʘʛʥʠʷ ʚ ʧʨʦʬʠʣʝ ʩʦʣʦʥʮʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʚ ʠʣ-

ʣʶʚʠʘʣʴʥʦʤ ʛʦʨʠʟʦʥʪʝ ʦʥʠ ʧʨʝʦʙʣʘʜʘʶʪ.  

ʇʦ ʛʣʫʙʠʥʝ ʟʘʣʝʛʘʥʠʷ ʢʘʨʙʦʥʘʪʦʚ ʠ ʛʠʧʩʘ (ʧʨʠʣʦʞʝʥʠʝ 2) ʩʦʣʦʥʮʳ ʨʘʟʜʝʣʷ-

ʶʪ ʥʘ: 



23 

 

 

 ɺʳʩʦʢʦʢʘʨʙʦʥʘʪʥʳʝ ʠ ʚʳʩʦʢʦʛʠʧʩʦʚʳʝ ï ʛʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʢʘʨʙʦʥʘʪʦʚ ʠ 

ʛʠʧʩʘ  ʚʳʰʝ 40 ʩʤ; 

 ɻʣʫʙʦʢʦʢʘʨʙʦʥʘʪʥʳʝ ʠ ʛʣʫʙʦʢʦʛʠʧʩʦʚʳʝ ï ʛʠʧʩ ʠ ʢʘʨʙʦʥʘʪʳ ʨʘʩʧʦʣʦʞʝʥʳ 

ʛʣʫʙʞʝ 40 ʩʤ;  

ʉʦʣʦʥʮʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʝʤʢʦʩʪʴʶ ʦʙʤʝʥʘ -  30 - 50 ʤʛ-ʵʢʚ/100 ʛ 

ʧʦʯʚʳ, ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʡ ʚ ʛʦʨʠʟʦʥʪʝ ɺ1 ʠ ɺ2. 

ʉʦʣʦʥʮʦʚʳʡ ʛʦʨʠʟʦʥʪ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ. ʉ ʛʣʫʙʠʥʦʡ ʦʥʘ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʜʦʩʪʠʛʘʝʪ 1,31 - 1,63 ʛ/ʩʤ
3
; ʪʘʢʘʷ ʚʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ ʩʦʣʦʥʮʦʚ ʚ 

ʦʩʥʦʚʥʦʤ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʧʣʦʭʦʡ ʚʦʜʥʦ-ʚʦʟʜʫʰʥʳʡ ʨʝʞʠʤ ʵʪʠʭ ʧʦʯʚ. ʇʦʨʦʟʥʦʩʪʴ 

ʘʵʨʘʮʠʠ ʥʠʞʝ 40%, ʚʤʝʩʪʝ ʩ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʜʦʩʪʫʧʥʦʡ ʚʣʘʛʠ  ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʟʘʪʨʫʜʥʷʶʪ ʨʘʟʚʠʪʠʝ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʙʦʣʴʰʠʥʩʪʚʘ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝ-

ʥʠʡ. ʂʨʦʤʝ ʵʪʦʛʦ ʩʦʣʦʥʮʳ ʩʠʣʴʥʦ ʥʘʙʫʭʘʶʪ ʧʨʠ ʫʚʣʘʞʥʝʥʠʠ, ʛʦʨʠʟʦʥʪ ɸ ʧʦʛʣʦ-

ʱʘʝʪ ʚʣʘʛʫ ʙʳʩʪʨʦ, ʘ ʛʦʨʠʟʦʥʪ ɺ ʛʦʨʘʟʜʦ ʤʝʜʣʝʥʥʝʝ ʠ ʚʦ ʚʣʘʞʥʦʤ ʩʦʩʪʦʷʥʠʠ ʩʪʘ-

ʥʦʚʠʪʩʷ ʚʷʟʢʠʤ. ʇʦʩʣʝ ʚʳʩʳʭʘʥʠʷ ʠʣʣʶʚʠʘʣʴʥʳʡ ʛʦʨʠʟʦʥʪ ʟʘʤʝʪʥʦ ʩʞʠʤʘʝʪʩʷ ʠ 

ʨʘʩʪʨʝʩʢʠʚʘʝʪʩʷ (ʉʝʤʝʥʜʷʝʚʘ, 2002). ʉʦʣʦʥʮʦʚʳʡ ʛʦʨʠʟʦʥʪ ʠʤʝʝʪ  ʥʠʟʢʫʶ ʚʦʜʦ-

ʧʨʦʥʠʮʘʝʤʦʩʪʴ - ʦʪ 0.04 ʜʦ 0 ʤʤ/ʯ, ʧʦʵʪʦʤʫ ʦʥ ʧʨʝʧʷʪʩʪʚʫʝʪ ʧʨʦʩʘʯʠʚʘʥʠʶ ʚʣʘʛʠ 

ʚʛʣʫʙʴ ʧʦʯʚʳ ʠ ʟʘʱʠʱʘʝʪ ʦʪ ʠʩʧʘʨʝʥʠʷ ʥʠʞʝʣʝʞʘʱʠʝ ʩʣʦʠ ʧʦʯʚʳ. 

ʈʘʥʝʝ ʙʳʣʦ ʩʢʘʟʘʥʦ ʦ ʚʳʩʦʢʦʤ ʧʦʪʝʥʮʠʘʣʴʥʦʤ ʧʣʦʜʦʨʦʜʠʠ ʩʦʣʦʥʮʦʚʳʭ 

ʧʦʯʚ, ʯʪʦ ʦʩʥʦʚʳʚʘʝʪʩʷ ʪʘʢʞʝ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʭ ʚʘʣʦʚʳʭ ʟʘʧʘʩʘʭ ʘʟʦʪʘ, ʧʦʜ-

ʚʠʞʥʦʛʦ ʠ ʦʙʱʝʛʦ ʢʘʣʠʷ (ʧʨʠʤʝʨʥʦ ʪʘʢʠʭ ʞʝ, ʢʘʢ ʠ ʟʦʥʘʣʴʥʳʭ ʧʦʯʚʘʭ). ʉʦʜʝʨʞʘ-

ʥʠʝ ʬʦʩʬʘʪʦʚ ʩʠʣʴʥʦ ʨʘʟʣʠʯʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʠʣʳ ʚʣʠʷʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ 

ʥʘ ʜʘʥʥʳʡ ʩʦʣʦʥʝʮ ʠ ʭʘʨʘʢʪʝʨʘ ʠʭ ʟʘʩʦʣʝʥʠʷ.  ɺ ʛʠʜʨʦʤʦʨʬʥʳʭ ʩʦʣʦʥʮʘʭ ʬʦʩʬʦ-

ʨʘ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʧʦʣʫʛʠʜʨʦʤʦʨʬʥʳʭ, ʘ ʚ ʩʦʜʦʚʳʭ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʣʶʙʳʭ ʜʨʫʛʠʭ. 

ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʦʙʤʝʥʥʦʛʦ ʥʘʪʨʠʷ ʚ ʩʦʣʦʥʮʦʚʦʤ ʛʦʨʠʟʦʥʪʝ ʩʦʣʦʥʮʦʚʳʝ ʧʦʯʚʳ 

ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ: 

 ʆʩʪʘʪʦʯʥʳʝ ï ʩʦʜʝʨʞʘʥʠʝ ʦʙʤʝʥʥʦʛʦ ʥʘʪʨʠʷ ʤʝʥʴʰʝ 10% ʦʪ ʝʤʢʦʩʪʠ ʧʦ-

ʛʣʦʱʝʥʠʷ; 

 ʄʘʣʦʥʘʪʨʠʝʚʳʝ - ʩʦʜʝʨʞʘʥʠʝ ʦʙʤʝʥʥʦʛʦ ʥʘʪʨʠʷ ʦʪ 10 ʜʦ 15%; 

 ʉʨʝʜʥʝʥʘʪʨʠʝʚʳʝ - ʩʦʜʝʨʞʘʥʠʝ ʦʙʤʝʥʥʦʛʦ ʥʘʪʨʠʷ ʦʪ 15 -  25%; 

 ʄʥʦʛʦʥʘʪʨʠʝʚʳʝ - ʩʦʜʝʨʞʘʥʠʝ ʦʙʤʝʥʥʦʛʦ ʥʘʪʨʠʷ ʙʦʣʝʝ 25%. 
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ʉʪʝʧʝʥʴ ʠ ʭʘʨʘʢʪʝʨ ʟʘʩʦʣʝʥʠʷ ʩʦʣʦʥʮʦʚ  ʟʘʚʠʩʪ̫ ʦʪ ʤʠʥʝʨʘʣʠʟʘʮʠʠ  ʠ ʭʠʤʠ-

ʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. 

ʇʦ ʭʠʤʠʟʤʫ ʟʘʩʦʣʝʥʠʷ ʚʳʜʝʣʷʶʪ ʜʚʝ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ï 

ʵʪʦ ʧʦʯʚʳ, ʟʘʩʦʣʝʥʥʳʝ ʥʝʡʪʨʘʣʴʥʳʤʠ ʩʦʣʷʤʠ ʥʘʪʨʠʷ ʠ ʧʦʯʚʳ, ʟʘʩʦʣʝʥʥʳʝ ʛʠʜʨʦ-

ʣʠʪʠʯʝʩʢʠ ʱʝʣʦʯʥʳʤʠ  ʩʦʣʷʤʠ  ʥʘʪʨʠʷ, ʪʦ ʝʩʪʴ ʧʦʯʚʳ ʩʦʜʦʚʦʛʦ ʟʘʩʦʣʝʥʠʷ. ʕʪʠ 

ʛʨʫʧʧʳ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʩʚʦʠʤ ʬʠʟʠʯʝʩʢʠʤ, ʭʠʤʠʯʝʩʢʠʤ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ, ʠ ʧʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ. 

ɺ ʦʧʳʪʘʭ ʧʦ ʭʠʤʠʯʝʩʢʦʡ ʤʝʣʠʦʨʘʮʠʠ ʩʦʣʦʥʮʦʚʳʭ ʧʦʯʚ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ-

ʣʫʯʝʥʳ ʜʘʥʥʳʝ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʢʘʣʴʮʠʷ ʤʝ-

ʣʠʦʨʘʥʪʘ ʥʘ ʧʦʯʚʝʥʥʳʡ ʧʦʛʣʦʱʘʶʱʠʡ ʢʦʤʧʣʝʢʩ ʧʦʯʚ, ʘ ʪʘʢʞʝ ʩʦʩʪʘʚ ʦʙʤʝʥʥʳʭ 

ʦʩʥʦʚʘʥʠʡ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ  ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʚʳʨʘʱʠʚʘʝʤʳʭ ʢʫʣʴʪʫʨ  

(ɻʨʘʜʦʙʦʝʚ, ʉʝʤʝʥʜʷʝʚʘ, 1973; ʇʘʢ, 1975). ʅʘ ʤʝʣʢʠʭ ʠ ʢʦʨʢʦʚʳʭ ʤʥʦʛʦʥʘʪʨʝʚʳʭ 

ʩʦʣʦʥʮʘʭ ʩʦʜʦʚʦʛʦ ʟʘʩʦʣʝʥʠʷ ʚ ʭʦʜʝ ʜʣʠʪʝʣʴʥʦʛʦ ʦʧʳʪʘ (ʩ 1970 ʧʦ 1996 ʛʛ.) ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʭʠʤʠʯʝʩʢʦʡ ʤʝʣʠʦʨʘʮʠʠ ʚʤʝʩʪʝ ʩ ʙʝʟʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʦʡ  

ʧʦʥʠʟʠʣʘʩʴ ʱʝʣʦʯʥʦʩʪʴ  ʠ  ʜʠʩʧʝʨʩʥʦʩʪʴ ʧʦʯʚ, ʫʚʝʣʠʯʠʣʘʩ ɹʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʠ  

ʧʦʣʫʯʝʥʳ ʚʳʩʦʢʠʝ   ʫʨʦʞʘʠ ʢʫʣʴʪʫʨ (ʄʠʛʫʮʢʠʡ, 1986). 

ɺ.ʀ. ʂʠʨʶʰʠʥʳʤ,  ʚ ʫʩʣʦʚʠʷʭ ʙʣʠʟʢʦ ʩʪʦʷʱʠʭ  ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʛʨʫʥʪʦ-

ʚʳʭ ʚʦʜ, ʜʦʢʘʟʘʥʘ  ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʭʘʥʠʯʝʩʢʦʡ  ʤʝʣʠʦʨʘʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʣʫʛʦʚʳʭ ʩʦʣʦʥʮʦʚ ʙʝʟ ʚʥʝʩʝʥʠʷ ʛʠʧʩʘ, (1976).  

ʀʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʧʦʢʦʥʪʫʨʥʦʡ, ʪʦ ʝʩʪʴ ʚʳʙʦʨʦʯ-

ʥʦʡ, ʭʠʤʠʯʝʩʢʦʡ ʤʝʣʠʦʨʘʮʠʠ ʩʦʣʦʥʮʦʚʳʭ ʧʦʯʚ. ʇʦʢʦʥʪʫʨʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʭʠʤʠʯʝ-

ʩʢʦʡ ʤʝʣʠʦʨʘʮʠʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʚʳʙʦʨʦʯʥʫʶ ʤʝʣʠʦʨʘʮʠʶ ʪʝʨʨʠʪʦʨʠʡ ʩ ʩʦʜʝʨ-

ʞʘʥʠʝʤ ʩʦʣʦʥʮʦʚ ʚ ʢʦʤʧʣʝʢʩʝ  ʙʦʣʝʝ 10% (ʧʨʠʣʦʞʝʥʠʝ 3). ɽʩʣʠ ʩʦʣʦʥʮʦʚ ʤʝʥʝʝ 

10%, ʥʫʞʥʦ ʧʨʠʤʝʥʷʪʴ ʟʝʤʣʝʚʘʥʠʝ. ʉʧʣʦʰʥʘʷ ʤʝʣʠʦʨʘʮʠʷ ʟʝʤʝʣʴ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ 70% ʧʣʦʱʘʜʠ ʩʦʣʦʥʮʦʚʳʭ ʧʷʪʝʥ  ʚ ʢʦʤʧʣʝʢʩʝ (ɸʥʪʠʧʦʚ-

ʂʘʨʘʪʘʝʚ, 1953; ɻʨʘʜʦʙʦʝʚ, 1973;  ʠ ʜʨ.). ʂʨʦʤʝ ʪʦʛʦ ʜʣʷ ʢʘʞʜʦʛʦ  ʢʦʥʪʫʨʘ ʥʝʦʙ-

ʭʦʜʠʤʦ ʨʘʩʩʯʠʪʳʚʘʪʴ ʩʚʦʶ ʜʦʟʫ ʤʝʣʠʦʨʘʥʪʘ. 

 ɺʦ ʚʨʝʤʷ ʤʘʩʰʪʘʙʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʤʝʣʠʦʨʘʮʠʠ ʟʝʤʝʣʴ ʙʳʚʰʝʛʦ ʉʉʉʈ 

ʛʠʧʩ ʚʥʦʩʠʣʩʷ ʧʦʚʝʨʭʥʦʩʪʥʦ ʧʨʠ ʧʦʤʦʱʠ ʨʘʟʙʨʘʩʳʚʘʪʝʣʝʡ ʫʜʦʙʨʝʥʠʡ (ʈʋʄ - 3, 

ʈʋʄ - 5 ʠ ʪ.ʜ.), ʘ ʧʦʪʦʤ ʟʘʜʝʣʳʚʘʣʩʷ ʪʷʞʝʣʳʤʠ ʜʠʩʢʦʚʳʤʠ ʙʦʨʦʥʘʤʠ ʠʣʠ ʣʫ-
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ʱʠʣʴʥʠʢʘʤʠ. ʊʘʢʦʡ ʩʧʦʩʦʙ ʟʘʜʝʣʢʠ ʧʨʠʚʦʜʠʣ ʢ ʫʪʝʨʝ ʯʘʩʪʠ ʤʝʣʠʦʨʘʥʪʘ ʚʝʪʨʦʤ ʠ 

ʪ.ʜ. ʊʘʢʞʝ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʜʝʡʩʪʚʠʝ ʛʠʧʩʘ ʥʦʩʠʪ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʢʦʥʪʘʢʪʥʳʡ ʭʘʨʘʢ-

ʪʝʨ, ʘ ʚʝʨʭʥʠʡ ʛʦʨʠʟʦʥʪ ɸ ʥʘ ʩʨʝʜʥʠʭ ʠ ʛʣʫʙʦʢʠʭ ʩʦʣʦʥʮʘʭ ʥʝ ʥʫʞʜʘʝʪʩʷ ʚ ʤʝʣʠʦ-

ʨʘʮʠʠ (ɻʨʘʜʦʙʦʝʚ, 1968). ʇʦʵʪʦʤʫ ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʪʘʣʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ 

ʚʥʫʪʨʠʧʦʯʚʝʥʥʳʡ ʩʧʦʩʦʙ ʚʥʝʩʝʥʠʷ ʤʝʣʠʦʨʘʥʪʘ. ɺ ɺʝʥʛʨʠʠ ʧʦʣʫʯʝʥ ʧʦʣʦʞʠʪʝʣɹ-

ʥʳʡ  ʦʧʳʪ ʧʦ ʜʚʫʭʩʣʦʡʥʦʤʫ ʚʥʝʩʝʥʠʶ ʤʝʣʠʦʨʘʥʪʘ ʚʥʫʪʨʴ ʧʦʯʚʳ ʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ 

(ɹʦʯʢʘʠ, 1976); ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʡʥʦʩʪʠ ʚʦʟʨʦʩʣʘ ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ.   

ʍʠʤʠʯʝʩʢʘʷ ʤʝʣʠʦʨʘʮʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʙʦʣʝʝ 25 ʣʝʪ ʠ ʧʦ-

ʣʫʯʝʥʳ ʜʘʥʥʳʝ ʦ ʝʝ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʜʝʡʩʪʚʠʠ. ɸ.ʀ. ʆʙʦʨʠʥʳʤ   ʚ 1932 ʛ. ʙʳʣʠ ʟʘ-

ʣʦʞʝʥʳ ʦʧʳʪʳ ʧʦ ʛʠʧʩʦʚʘʥʠʶ ʣʫʛʦʚʳʭ ʩʦʣʦʥʮʦʚ ɿʘʫʨʘʣʴʷ. ʇʦʟʞʝ ʵʪʠ ʦʧʳʪʳ ʚʦʩ-

ʩʪʘʥʦʚʣʝʥʳ ʆ.ɿ. ɽʨʝʤʯʝʥʢʦ, ʢʦʪʦʨʦʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʩʨʝʜʥʠʭ ʠ ʤʝʣʢʠʭ ʩʦ-

ʣʦʥʮʘʭ ʩʫʣʴʬʘʪʥʦʛʦ ʟʘʩʦʣʝʥʠʷ ʥʘ ʬʦʥʝ ʙʝʟʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʩʣʝʜʝʡʩʪʚʠʝ 

ʭʠʤʠʯʝʩʢʦʡ ʤʝʣʠʦʨʘʮʠʠ ʧʨʦʜʦʣʞʘʣʦʩʴ ʙʦʣʝʝ 11 ʣʝʪ ʠ ʦʢʦʣʦ 8 ï ʥʘ ʬʦʥʝ ʦʪʚʘʣʴ-

ʥʦʡ. ʅʘ ʛʣʫʙʦʢʦʤ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦʤ ʠ ʢʦʨʢʦʚʦʤ ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪʥʦʤ  ʩʦʣʦʥʮʘʭ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʤʝʣʠʦʨʘʮʠʠ ʜʣʠʣʦʩʴ ʙʦʣʝʝ 28 ʣʝʪ, ʘ ʥʘ ʩʨʝʜʥʝʤ ʛʠʜʨʦ-

ʢʘʨʙʦʥʘʪʥʦʤ ï ʙʦʣʝʝ 50 ʣʝʪ. ɼʝʡʩʪʚʠʝ ʛʠʧʩʘ ʧʨʝʢʨʘʱʘʣʦʩʴ ʪʦʣʴʢʦ ʚ ʛʦʜʳ ʚʳʩʦʢʦ-

ʛʦ ʩʪʦʷʥʠʷ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʛʨʫʥʪʦʚʳʭ ʚʦʜ (ʆʙʦʨʠʥ, 1958; ɽʨʝʤʯʝʥʢʦ, 1986).    

ʋʯʝʥʳʤʠ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʚʦʜʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʦʩʣʝ-

ʜʝʡʩʪʚʠʷ ʤʝʣʠʦʨʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʦʨʦh ʝʥʠʷ ʥʘ ʩʚʦʡʩʪʚʘ ʩʪʘʨʦʧʘʭʦʪʥʳʭ ʩʪʝʧʥʳʭ 

ʩʦʣʦʥʮʦʚʳʭ ʧʦʯʚ. ɼʦ ʤʝʣʠʦʨʘʮʠʠ ʩʦʣʦʥʮʳ  ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʩʠʣʴʥʳʤ ʫʧʣʦʪʥʝ-

ʥʠʝʤ  ʠ  ʛʣʳʙʠʩʪʦʡ ʩʪʨʫʢʪʫʨʦʡ ʧʘʭʦʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ. ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʦʙʤʝʥʥʦʛʦ ʥʘʪʨʠʷ ʚ ʩʫʤʤʝ ʩ ʦʙʤʝʥʥʳʤ ʤʘʛʥʠʝʤ ʚ ʠʣʣʚʁʠʘʣʴʥʦʤ ʛʦʨʠʟʦʥʪʝ ʩʦ-

ʣʦʥʮʦʚ ʩʦʩʪʘʚʣʷʣʦ ʙʦʣʝʝ ʧʦʣʦʚʠʥ rʢʦʣʠʯʝʩʪʚʘ ʚʩʝʭ ʦʙʤʝʥʥʭr ʢʘʪʠʦʥʦʚ. 

ʇʨʠ ʚʥʝʩʝʥʠʠ ʚ ʧʦʯʚʫ 20 ʪ/ʛʘ ʬʦʩʬʦʛʠʧʩʘ ʥʘ ʬʦʥʝ ʭʦʨʦʰʦ ʨʘʟʜʝʣʘʥʥʦʛʦ 

ʬʨʝʟʦʡ ʢʦʨʥʝʦʙʠʪʘʝʤʦʛʦ ʩʣʦʷ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʩʦʣʦʥʮʦʚ ʚʳʨʦʩʣʘ ʚ 20 ʨʘʟ ʠ 

ʩʦʭʨʘʥʠʣʘʩʴ ʙʦʣʝʝ 10 ʣʝʪ. ʇʣʦʪʥʦʩʪʴ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ ʩʥʠʟʠʣʘʩʴ ʥʘ 0,08 - 0,16 ʛ/ʩʤ
3
 

ʠ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʩʦʭʨʘʥʠʣʘʩʴ   ʚ ʫʩʣʦʚʠʷʭ ʦʨʦʰʝʥʠʷ. 

ʀʟʤʝʥʝʥʠʷʤ ʧʨʦʠʟʦʰʣʠ ʠ  ʚ  ʇʇʂ.  ʂʦʣʠʯʝʩʪʚʦ ʦʙʤʝʥʥʦʛʦ ʥʘʪʨʠ ̫ʩʥʠʟʠ-

ʣʦʩʴ ʜʦ ʤʠʥʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ (4 - 5% ʦʪ ʝʤʢʦʩʪʠ ʦʙʤʝʥʘ). ʉʦʜʝʨʞʘʥʠʝ ʧʦʛʣʦʱʝʥ-

ʥʦʛʦ ʢʘʣʮɹʠʷ ʜʦʩʪʠʛʣʦ  70 - 90% ʦʪ ʝʤʢʦʩʪʠ ʦʙʤʝʥʘ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʤʝʣʠʦʨʠʨʫʝ-
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ʤʦʛʦ ʩʣʦʷ. ʂʨʦʤʝ ʵʪʦʛʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʥʘʢʦʧʣʝʥʠʝ ʛʫʤʫʩʘ ʠ ʨʦʩʪ ʤʦʱʥʦʩʪʠ ʛʫʤʫ-

ʩʦʚʦʛʦ ʧʨʦʬʠʣʷ. ɺ ʩʣʦʝ 0 - 40 ʩʤ ʟʘʧʘʩʳ ʛʫʤʫʩʘ ʚ 1,5  - 2 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʥʘ ʢʦʥ-

ʪʨʦʣʝ. ʅʘ ʛʣʫʙʠʥʝ 50 - 60 ʩʤ, ʚ ʛʦʨʠʟʦʥʪʝ ɺʉ, ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʜʦʩʪʠʛʣʦ 1,1 ʠ 

1,6% (ʐʣʝʚʢʦʚʘ, 1991).  

ɺ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʤʘʩʩʠʚʳ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʩʦʣʦʥʮʦʚ ʟʘʥʠʤʘʶʪ 515,5  ʪʳʩ. 

ʛʘ.  ʇʣʦʱʘʜʴ ʢʦʨʢʦʚʳʭ ʠ ʤʝʣʢʠʭ ʜʦʩʪʠʛʘʣʘ 120 ʪʳʩ. ʛʘ, ʠʟ ʢʦʪʦʨʳʭ ʨʘʩʧʘʭʘʥʦ ʙʦ-

ʣʝʝ  40%.  ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʛʠʧʩʦʚʘʥʠʠ ʩʦʣʦʥʮʦʚ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ɿʘʧʘʜ-

ʥʦʡ ʉʠʙʠʨʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʫʚʝʣʠʯʝʥʠʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʤʝʣʠʦʨʠʨʦʚʘʥʥʳʭ 

ʧʦʯʚ ʜʦ ʫʨʦʚʥʷ 60 - 80% ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʥʘ ʦʢʨʫʞʘʶʱʠʭ ʟʦʥʘʣʴ-

ʥʳʭ ʧʦʯʚʘʭ  (ɹʝʨʝʟʠʥ, 2005).  ʆʩʦʙʝʥʥʦ ʥʫʞʜʘʶʪʩʷ ʚ ʛʠʧʩʦʚʘʥʠʠ ʢʦʨʢʦʚʳʝ ʤʥʦ-

ʛʦʥʘʪʨʠʝʚʳʝ ʩʦʣʦʥʮʳ ʩʦʜʦʚʦʛʦ ʟʘʩʦʣʝʥʠʷ, ʥʘ ʢʦʪʦʨʳʭ ʧʦʣʫʯʝʥʘ ʥʘʠʙʦʣʴʰʘʷ ʧʨʠ-

ʙʘʚʢʘ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʪʦʛʜʘ ʢʘʢ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʤʝ-

ʣʠʦʨʘʥʪʘ  ʥʘ ʵʪʠʭ ʧʦʯʚʘʭ ʥʝʚʦʟʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʜʘʞʝ ʚʩʭʦʜʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʳʭ ʢʫʣʴʪʫʨ. ɺʦ ʚʣʘʞʥʳʝ ʛʦʜʳ ʤʝʣʠʦʨʘʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ ʠʜʫʪ ʠʥʪʝʥʩʠʚʥʝʝ ï 

ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʷ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʚ 2 ʨʘʟʘ. ʈʘʟʣʠʯʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ 

ʧʦʣʫʛʠʜʨʦʤʦʨʬʥʳʭ ʠ ʛʠʜʨʦʤʦʨʬʥʳʭ ʩʦʣʦʥʮʘʭ ï ʚ ʟʘʩʫʰʣʠʚʳʝ ʛʦʜʳ ʥʘ ʚʪʦʨʳʭ 

ʧʨʠʙʘʚʢʘ ʚʳʰʝ (ɹʝʨʝʟʠʥ, 2005).  

ʇʦ ʜʘʥʥʳʤ  ʎʝʥʪʨʘ ʘʛʨʦʭʠʤʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʜʣʷ ʦʧʨʝʜʝʣʝ-

ʥʠʷ ʜʦʟ ʤʝʣʠʦʨʘʥʪʘ ʩ ʢʘʞʜʦʛʦ ʫʯʘʩʪʢʘ ʜʦ 10 ʛʘ ʦʪʙʠʨʘʣʠ ʩʤʝʰʘʥʥʳʝ ʧʦʯʚʝʥʥʳʝ 

ʦʙʨʘʟʮʳ ʧʦ ʧʷʪʥʘʤ ʩʦʣʦʥʮʦʚ ʥʘ ʛʣʫʙʠʥʫ ʩʣʦʷ ʤʝʣʠʦʨʘʮʠʠ. ɻʠʧʩ ʚʥʦʩʠʣʠ ʪʦʣɹʢʦ 

ʧʨʠ ʥʘʣʠʯʠʠ ʨʘʙʦʯʝʛʦ ʧʨʦʝʢʪʘ ʜʣʷ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ. ɽʩʣʠ ʜʦʣʷ ʩʦʣʦʥ-

ʮʦʚ ʚ ʢʦʤʧʣʝʢʩʝ ʩʦʩʪʘʚʣʷʣʘ ʜʦ 70% -  ʧʨʦʚʦʜʠʣʠ ʚʳʙʦʨʦʯʥʦʝ ʛʠʧʩʦʚʘʥʠʝ, ʝʩʣʠ ʞʝ 

ʙʦʣʝʝ 70% - ʩʧʣʦʰʥʦʝ. ʍʠʤʠʯʝʩʢʘ ̫ʤʝʣʠʦʨʘʮʠʷ ʧʨʦʚʝʜʝʥʘ ʥʘ  143,1 ʪʳʩ. ʛʘ ʩʦ-

ʣʦʥʮʦʚ (1986 - 1990 ʛʛ.). ʇʨʠ ʩʨʝʜʥʝʡ ʥʦʨʤʝ ʛʠʧʩʘ 14 - 16 ʪ/ʛʘ ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʷ 

ʟʝʨʥʘ ʦʪ ʵʪʦʛʦ ʧʨʠʝʤʘ ʩʦʩʪʘʚʠʣʘ 5 - 7 ʮ/ʛʘ (ʉʪʨʦʡʥʦʚ, ʂʦʣʝʙʝʨ, 2009).  

ɺ  ʦʧʳʪʘʭ ʥʘ ɻʦʣʫʙʢʦʚʩʢʦʤ ʩʪʘʮʠʦʥʘʨʝ ʆʤʉʍʀ (ʃʶʙʠʥʩʢʠʡ ʨʘʡʦʥ ʆʤʩʢʦʡ 

ʦʙʣʘʩʪʠ),  ʟʘʣʦʞʝʥʥʳʭ ʚ 1972 ʛ., ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ: ʥʘ ʢʦʨʢʦʚʦʤ ʤʥʦ-

ʛʦʥʘʪʨʠʝʚʦʤ ʩʦʣʦʥʮʝ ʥʘ ʢʦʥʪʨʦʣʝ ʚʩʭʦʜʳ ʥʝ ʧʦʷʚʣʷʣʠʩʴ ʠʣʠ ʚʩʢʦʨʝ ʧʦʩʣʝ ʧʦʷʚ-

ʣʝʥʠʷ ʧʦʛʠʙʘʣʠ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ; ʪʦʛʜʘ ʢʘʢ ʧʨʠ ʚʥʝʩʝʥʠʠ 

ʛʠʧʩʘ ʚ ʜʦʟʝ 40 ʪ/ʛʘ ʚ ʧʝʨʚʳʡ ʞʝ ʛʦʜ ʫʨʦʞʘʡʥʦʩʪʴ ʷʯʤʝʥʷ ʩʦʩʪʘʚʠʣʘ 20 ʮ/ʛʘ. ɿʘ 10 
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ʣʝʪ ʧʦʩʣʝʜʝʡʩʪʚʠʷ ʛʠʧʩʘ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ 13,2 

ʮ/ʛʘ  (ɹʝʨʝʟʠʥ, 2005). ʅʘ ʤʥʦʛʦʣʝʪʥʠʭ ʦʧʳʪʘʭ ʚ ʀʟʤʘʡʣʦʚʩʢʦʤ ʩʦʚʭʦʟʝ ʂʘʣʘʯʠʥ-

ʩʢʦʛʦ ʨʘʡʦʥʘ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʥʘ ɼʘʚʳʜʦʚʩʢʦʤ ʫʯʘʩʪʢʝ  ʋʯʭʦʟʘ ˉ1 ʫʩʪʘʥʦʚʣʝʥʘ 

ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʣʫʪʦʨʥʦʡ ʠ ʜʚʦʡʥʦʡ ʥʦʨʤʳ ʤʝʣʠʦʨʘʥʪʘ ʚʳʰʝ ʨʘʩʩʯʠ-

ʪʘʥʥʦʡ  ʧʦ ɻʝʜʨʦʡʮʫ ʜʣʷ ʩʣʦʷ 0 - 20 ʩʤ. ʇʨʠ ʯʝʤ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʜʦʩʪʠʛʘ-

ʝʪʩʷ ʟʘ ʩʯʝʪ ʜʣʠʪʝʣʴʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʛʠʧʩʘ (ʇʘʨʬʝʥʦʚ ʠ ʜʨ., 1986). ʅʘ ɻʦʣʫʙʢʦʚ-

ʩʢʦʤ ʩʪʘʮʠʦʥʘʨʝ ʠ ʥʘ ɼʘʚʳʜʦʚʩʢʦʤ ʫʯʘʩʪʢʝ  ʥʘ ʤʥʦʛʦʥʘʪʨʠʝʚʳʭ ʧʦʣʫʛʠʜʨʦʤʦʨʬ-

ʥʳʭ ʩʦʣʦʥʮʘʭ ʫʯʝʥʳʤʠ ʆʤʩʢʦʛʦ  ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦʣʦʞʠ-

ʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʛʠʧʩʘ ʩʧʫʩʪʷ 28 - 29 ʣʝʪ ʧʦʩʣʝ ʛʠʧʩʦʚʘʥʠʷ  (ɹʝʨʝʟʠʥ, 2005). 

ʅʘ ʤʘʣʦʥʘʪʨʠʝʚʳʭ ʩʦʣʦʥʮʘʭ ʤʘʢʩʠʤʘʣʴʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʢʘʟʘʣʠ ʥʦʨʤʳ 

ʚʥʝʩʝʥʠʷ ʛʠʧʩʘ ʦʪ 6 ʜʦ 12 ʪ/ʛʘ. ʇʨʠʙʘʚʢʘ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʩʪʘʚʠʣʘ ʥʘ ʤʝʣʠʦʨʠʨʦ-

ʚʘʥʥʳʭ ʫʯʘʩʪʢʘʭ 83, 98 ʠ 158 ʢʛ ʥʘ ʪʦʥʥʫ ʚʥʝʩʝʥʥʦʛʦ ʛʠʧʩʘ ʚ ʟʘʩʫʰʣʠʚʳʝ, ʩʨʝʜʥʠʝ 

ʠ ʫʚʣʘʞʥʝʥʥʳʝ ʛʦʜʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  ʅʘ ʥʝʤʝʣʠʦʨʠʨʦʚʘʥʥʳʭ ʚʘʨʠʘʥʪʘʭ (ʢʦʥ-

ʪʨʦʣʴ) ʫʨʦʞʘʡʥʦʩʪʴ ʙʳʣʘ ʦʪ 2,5 ʜʦ 3,3 ʮ/ʛʘ ʚ ʩʨʝʜʥʠʝ ʠ ʜʦʞʜʣʠʚʳʝ ʛʦʜʳ. ʅʘ ʄʘ-

ʣʠʥʦʚʩʢʦʤ ʦʧʦʨʥʦʤ ʧʫʥʢʪʝ ʉʠʙʅʀʀʉʍʘ ʚ ʊʶʢʘʣʠʥʩʢʦʤ ʨʘʡʦʥʝ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ 

(ʩʝʚʝʨʥʘʷ ʣʝʩʦʩʪʝʧʴ) ʧʦʣʫʯʝʥʘ ʫʩʪʦʡʯʠʚʘʷ ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʡʥʦʩʪʠ ʯʝʪʳʨʝʭʧʦʣʴʥʦ-

ʛʦ ʟʝʨʥʦʧʘʨʦʚʦʛʦ ʩʝʚʦʦʙʦʨʦʪʘ ʥʘ ʤʝʣʠʦʨʠʨʦʚʘʥʥʦʤ ʛʠʜʨʦʤʦʨʬʥʦʤ ʤʘʣʦʥʘʪʨʠʝ-

ʚʦʤ ʤʝʣʢʦʤ ʩʦʣʦʥʮʝ. ʏʝʨʝʟ 12 ʣʝʪ ʧʦʩʣʝ ʚʥʝʩʝʥʠʷ ʬʦʩʬʦʛʠʧʩʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʧʦʚʳʩʠʣʘʩʴ  ʚ ʩʨʝʜʥʝʤ ʥʘ 20% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʇʦʚʪʦʨʥʦʝ ʛʠʧʩʦʚʘʥʠʝ 

ʚ 1992 ʛ. ʥʝ ʧʨʠʥʝʩʣʦ ʦʞʠʜʘʝʤʦʛʦ ʵʬʬʝʢʪʘ ʠ ʥʝ ʦʧʨʘʚʜʘʣʦ ʟʘʪʨʘʪ ʥʘ ʤʝʣʠʦʨʘʪʠʚ-

ʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ (ɹʝʨʝʟʠʥ, 2000). 

ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʦʤʩʢʠʤʠ ʫʯʝʥʳʤʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ  ʦ ʧʦʣʦʞʠʪʝʣʴʥʦʤ 

ʜʝʡʩʪʚʠʠ ʛʠʧʩʘ ʥʘ ʤʘʣʦʥʘʪʨʠʝʚʦʤ ʩʦʣʦʥʮʝ ʚ ʪʝʯʝʥʠʝ 20 ʣʝʪ ʧʦʩʣʝ ʚʥʝʩʝʥʠʷ. ʊʘʢʦʝ 

ʜʣʠʪʝʣʴʥʦʝ ʧʦʩʣʝʜʝʡʩʪʚʠʝ ʦʙʲʷʩʥʷʝʪʩʷ ʤʝʜʣʝʥʥʳʤ ʨʘʩʪʚʦʨʝʥʠʝʤ ʛʠʧʩʘ ʚ ʥʝʦʨʦ-

ʰʘʝʤʳʭ ʫʩʣʦʚʠʷ ʠʟ-ʟʘ  ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʠ ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʫʚʣʘʞʥʝʥʠʷ. ɺ ʪʦ ʞʝ ʚʨʝ-

ʤʷ ʪʘʢʦʝ ʜʣʠʪʝʣʴʥʦʝ ʤʝʣʠʦʨʘʪʠʚʥʦʝ ʜʝʡʩʪʚʠʝ ʛʠʧʩʘ ʚ ʪʝʯʝʥʠʝ 20 ʠ ʙʦʣʝʝ ʣʝʪ ʟʘ 

ʩʯʝʪ ʧʦʜʘʚʣʝʥʠʷ ʧʝʧʪʠʟʘʮʠʠ ʧʦʯʚʝʥʥʳʭ ʢʦʣʣʦʠʜʦʚ ʫʤʝʥʴʰʘʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦʯ-

ʚʝʥʥʦʡ ʢʦʨʢʠ ʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʩʚʦʝʚʨʝʤʝʥʥʳʝ ʚʩʭʦʜʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ (ɹʝʨʝʟʠʥ, 2005). 
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ʃ.ɺ. ɹʝʨʝʟʠʥ ʧʨʝʜʣʦʞʠʣ ʠʩʢʣʶʯʠʪʴ ʠʟ ʧʘʰʥʠ ʪʝ ʩʦʣʦʥʮʦʚʳʝ ʟʝʤʣʠ, ʤʝʣʠʦ-

ʨʘʮʠʷ ʢʦʪʦʨʳʭ ʥʝʨʝʥʪʘʙʝʣʴʥʘ (ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚʦʢʨʫʛ ʦʟʝʨ ʠ ʙʦʣʦʪ ʠ ʪ.ʜ.). ɸ ʪʝ 

ʩʦʣʦʥʮ,r ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʷʪʥʘʤʠ ʩʨʝʜʠ ʟʦʥʘʣʴʥʳʭ ʧʦʯʚ - ʤʝʣʠʦʨʠʨʦʚʘʪʴ, 

ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʷ ʪʨʫʜʦʟʘʪʨʘʪ ʧʦ ʠʭ ʦʙʨʘʙʦʪʢʝ (2005).  

ɺ ʦʧʳʪʘʭ ʅ.ɺ. ʉʝʤʝʥʜʷʝʚʦʡ (2002) ʥʘ ʩʨʝʜʥʝʥʘʪʨʠʝʚʳʭ ʢʦʨʢʦʚʳʭ ʩʦʣʦʥʮʘʭ 

ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʫʩʪʘʥʦʚʣʝʥʦ ʩʦʭʨʘʥʝʥʠʝ  ʫʣʫʯʰʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʧʦʯʚʳ,  ʫʤʝʥʴʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʙʤʝʥʥʦʛʦ ʥʘʪʨʠʷ ʠ  ʢʦʣʠʯʝʩʪʚʘ ʩʦʣʝʡ, ʘ ʪʘʢʞʝ 

ʨʦʩʪ  ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʥʘ ʧʷʪʥʘʜʮʘʪʳʡ ʛʦʜ ʧʦʩʣʝ 

ʚʥʝʩʝʥʠʷ ʩʳʨʦʤʦʣʦʪʦʛʦ ʛʠʧʩʘ ʚ 1986 ʛʦʜʫ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʤʝʣʠʦʨʘʪʠʚʥʳʡ ʵʬʬʝʢʪ  

ʛʠʧʩʦʩʦʜʝʨʞʘʱʠʭ ʧʨʝʧʘʨʘʪʦʚ  ʥʘ  ʩʦʣʦʥʮʦʚʳʭ ʧʦʯʚʘʭ  ʧʨʦʜʦʣʞʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ  

20 ʠ ʙʦʣʝʝ ʣʝʪ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʜʘʪʴ ʩʦʚʨʝʤʝʥʥʫʶ ʦʮʝʥʢʫ ʤʝʣʠʦʨʠʨʦʚʘʥʥʳʭ  

ʟʝʤʝʣʴ  ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʜʣʷ ʠʭ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʝʣʴʩʢʦʤ 

ʭʦʟʷʡʩʪʚʝ. 
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ɻʣʘʚʘ 2. ʇʨʠʨʦʜʥʦ ï ʢʣʠʤʘʪʠʯʝʩʢʠʝ, ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʦʙʲ-

ʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

 

ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʚ ʏʫʣʳʤʩʢʦʤ ʨʘʡʦʥʝ, ʥʘ ʧʦʣʷʭ  ɸʆ çʂʘʙʠʥʝʪʥʦʝè ʩ 2010 ʧʦ 2013 ʛʛ.  ʕʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʳʝ  ʫʯʘʩʪʢʠ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʚ ʩʝʚʝʨʥʦʡ ʣʝʩʦʩʪʝʧʥʦʡ  ʧʦʜʟʦʥʝ ɹʘʨʘʙʠʥʩʢʦʡ 

ʥʠʟʤʝʥʥʦʩʪʠ ʥʘ ʤʘʣʦʥʘʪʨʠʝʚʦʤ ʩʦʣʦʥʮʝ 55.080700
0
 ʩ.ʰ. 81.206006

0 
 ʚ.ʜ.; ʥʘ ʤʥʦ-

ʛʦʥʘʪʨʠʝʚʦʤ ʩʦʣʦʥʮʝ 55.079050
0. 
ʩ.ʰ. 81.202788

0
 ʚ.ʜ. (ʨʠʩʫʥʦʢ 2) 

 

ʈʠʩʫʥʦʢ 2. ʈʘʩʧʦʣʦʞʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ (ʩʥʠʤʦʢ ʩʧʫʪʥʠʢʘ):  

1- ʥʘ ʤʘʣʦʥʘʪʨʠʝʚʦʤ ʩʦʣʥʮʝ; 2 - ʥʘ ʤʥʦʛʦʥʘʪʨʠʝʚʦʤ ʩʦʣʦʥʮʝ 

 

ɹʦʣʴʰʝʜʦʨʦʞʥʦʝ 

1 

2 

ʊʨʘʥʩʩʠʙʠʨʩʢʘʷ ʤʘʛʠʩʪʨʘʣʴ 

ʉʪʘʨʳʡ 

ʄʦʩʢʦʚʩʢʠʡ 

ʪʨʘʢʪ 
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2.1. ʇʨʠʨʦʜʥʦ ï ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ɹʘʨʘʙʠʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ 

 

ʈʝʟʢʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʢʣʠʤʘʪ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʠʤʝʝʪ ʟʦʥʘʣʴʥʳʝ ʛʝʦʛʨʘ-

ʬʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʚʳʨʘʞʘʶʪʩʷ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʠ ʛʦʨʠʟʦʥʪʘʣʴ-

ʥʦʤ ʠʟʤʝʥʝʥʠʠ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʤʝʩʪʥʦʩʪʠ. ɸʤʧʣʠʪʫʜʘ ʩʨʝʜʥʝʤʝʩʷʯ-

ʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʜʦʩʪʠʛʘʝʪ 40Áʉ.  ʀʟ-ʟʘ ʦʯʝʥʴ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʠ ʥʝʨʘʚ-

ʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʟʠʤʦʡ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʯʚʳ  ʩʦʩʪʘʚʣʷ-

ʝʪ -8, -10Áʉ. ʊʘʢʘʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʴ ʢʣʠʤʘʪʘ ʦʙʫʩʣʦʚʣʝʥʘ ʫʜʘʣʝʥʥʦʩʪʴʶ ʦʪ 

ʦʢʝʘʥʦʚ ʠ ʧʨʦʥʠʢʥʦʚʝʥʠʝʤ ʩʫʭʠʭ ʠ ʫʤʝʨʝʥʥʦ-ʚʣʘʞʥʳʭ ʭʦʣʦʜʥʳʭ ʘʨʢʪʠʯʝʩʢʠʭ 

ʤʘʩʩ ʩ ʩʝʚʝʨʘ ʟʠʤʦʡ ʠ ʤʦʨʩʢʠʭ ʫʤʝʨʝʥʥʳʭ ʠ ʪʨʦʧʠʯʝʩʢʠʭ ï ʣʝʪʦʤ (ɺʦʨʦʥʠʥʘ, 

ʉʣʷʜʥʝʚ, ɼʟʶʙʘ, 1976).  

ʅʘ ʪʝʧʣʦʚʦʡ ʨʝʞʠʤ ʧʦʯʚ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʚʨʝʤʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʠ 

ʤʦʱʥʦʩʪʴ ʩʥʝʛʦʚʦʛʦ ʧʦʢʨʦʚʘ. ʇʦʩʪʦʷʥʥʳʡ ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʥʦ-

ʷʙʨʝ.  ʇʨʦʤʝʨʟʘʥʠʝ ʧʦʯʚʳ ʜʦʩʪʠʛʘʝʪ  ʛʣʫʙʠʥʳ 115 - 120 ʩʤ ʚ ʤʘʣʦʩʥʝʞʥʳʝ ʟʠʤʳ. 

ʀʟ-ʟʘ ʛʣʫʙʦʢʦʛʦ ʧʨʦʤʝʨʟʘʥʠʷ ʧʦʯʚʳ ʟʠʤʦʡ, ʩʥʝʛ ʚʝʩʥʦʡ ʪʘʝʪ ʙʳʩʪʨʝʝ ʧʦʯʚʳ ʠ 

ʧʨʦʠʩʭʦʜʠʪ ʩʪʦʢ ʪʘʣʳʭ ʚʦʜ ʚ ʧʦʥʠʞʝʥʠʷ ʨʝʣʴʝʬʘ. ɺʤʝʩʪʝ ʩ ʪʘʣʳʤʠ ʚʦʜʘʤʠ ʧʝʨʝ-

ʥʦʩʷʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʣʠʯʝʩʪʚʘ ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʧʝʨʝ-

ʥʦʩʷʪʩʷ ʩʦʣʠ  ʠʟ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʦʚ ʧʦʣʫʛʠʜʨʦʤʦʨʬʥʳʭ ʠ ʛʠʜʨʦʤʦʨʬʥʳʭ ʧʦʯʚ, 

ʘʢʢʫʤʫʣʠʨʦʚʘʚʰʠʝʩʷ  ʚ ʨʝʟʫʣʴʪʘʪʝ ʣʝʪʥʝʛʦ ʠʩʩʫʰʝʥʠʷ ʧʦʯʚʳ ʠ ʠʩʧʘʨʝʥʠʷ ʧʦʯ-

ʚʝʥʥʦ-ʛʨʫʥʪʦʚʳʭ ʚʦʜ  (ʂʫʨʘʯʝʚ, ʈʷʙʦʚʘ, 1981; ʂʘʟʘʥʮʝʚ, 1998).  

ɹʝʟʤʦʨʦʟʥʳʡ ʧʝʨʠʦʜ ʥʘʯʠʥʘʝʪʩʷ ʚ ʤʘʝ ʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʩʝʥʪʷʙʨʝ.  ʉʨʝʜʥʷʷ 

ʪʝʤʧʝʨʘʪʫʨʘ   ʩʘʤʦʛʦ ʪʝʧʣʦʛʦ ʤʝʩʷʮʘ (ʠʶʣʷ)  +18é+19Áʉ. ʉʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝ-

ʨʘʪʫʨʘ ʩʘʤʦʛʦ ʭʦʣʦʜʥʦʛʦ ʤʝʩʷʮʘ (ʷʥʚʘʨʷ) -19é-20Áʉ. ʉʫʤʤʘ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ 

ʙʦʣʝʝ 10 Áʉ  ʦʢʦʣʦ 2000Áʉ. ʉʫʤʤʘ ʪʝʤʧʝʨʘʪʫʨ ʚ ʩʣʦʝ ʧʦʯʚʳ 0 - 20 ʩʤ ʚʳʰʝ 10Áʉ - 

1900Áʉ. ɻʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ  400 - 450 ʤʤ/ʛʦʜ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʦʩʘʜʢʦʚ 

ʚʳʧʘʜʘʝʪ ʩ ʘʧʨʝʣʷ ʧʦ ʦʢʪʷʙʨʴ, ʩʘʤʳʝ ʦʙʠʣʴʥʳʝ -  ʚ ʠʶʣʝ ʠ ʘʚʛʫʩʪʝ.  ʂʦʵʬʬʠʮʠʝʥʪ 

ʫʚʣʘʞʥʝʥʠʷ ʦʢʦʣʦ ʝʜʠʥʠʮʳ. ɿʘʧʘʩʳ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚʝʩʥʦʡ ʚ ʤʝʪʨʦʚʦʤ ʩʣʦʝ 

ʧʦʯʚʳ  125 - 150 ʤʤ. 



31 

 

 

ʋʩʪʘʥʦʚʣʝʥʳ ʨʠʪʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 11, 32, 

80 - 90 ʠ 1800 - 1900 ʣʝʪ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʛʝʦʘʢʪʠʚʥʦʡ ʨʝʘʢʮʠʝʡ ʩʦʣʥʮʘ. ʉʘʤʳʤ 

ʦʪʯʝʪʣʠʚʳʤ ʷʚʣʷʝʪʩʷ 32 - ʣʝʪʥʠʡ.  ʊʘʢʠʝ ʨʠʪʤʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʢʣʠʤʘʪʘ ʧʨʦʷʚ-

ʣʷʶʪʩʷ ʠ ʚ ʯʝʨʝʜʦʚʘʥʠʠ ʩʫʭʠʭ ʠ ʚʣʘʞʥʳʭ ʧʝʨʠʦʜʦʚ ʠ ʚʣʠʷʶʪ ʥʘ ʧʨʦʮʝʩʩʳ ʨʘʩʩʦ-

ʣʝʥʠʷ ʠ ʟʘʩʦʣʝʥʠʷ ʠ   ʚ ʢʦʣʝʙʘʥʠʠ ʫʨʦʚʥʷ ʦʟʝʨ ʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʘ ʪʘʢʞʝ ʚ ʠʟʤʝʥʝ-

ʥʠʠ ʚʦʜʥʦʩʪʠ ʨʝʢ. 

ʈʝʣʴʝʬ. ɹʘʨʘʙʠʥʩʢʘʷ ʥʠʟʤʝʥʥʦʩʪʴ ʨʘʩʧʦʣʘʛʘʝʪʩʷ  ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦ-

ʉʠʙʠʨʩʢʦʡ ʨʘʚʥʠʥʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʩʦʙʦʡ ʧʣʦʩʢʫʶ ʥʘʢʣʦʥʥʫʶ, ʦʪʢʨʳʪʫʶ ʢ ʩʝ-

ʚʝʨʫ, ʨʘʚʥʠʥʫ ʩ ʧʨʠʧʦʜʥʷʪʳʤʠ ʢʨʘʷʤʠ ʚ ʇʨʝʜʫʨʘʣʴʝ ʠ ʚʜʦʣʴ ɽʥʠʩʝʷ. ɺʦʟʥʠʢʥʦʚʝ-

ʥʠʝ ʵʪʦʡ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʦʣʦʜʦʡ ʜʝʣʴʪʦʚʦ ï ʘʣʣʶʚʠʘʣʴʥʦʡ ʨʘʚʥʠʥʳ ʧʨʦʠʟʦʰʣʦ 

ʚʩʣʝʜʩʪʚʠʝ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʨʫʩʝʣ ʨʝʢ ʆʙʠ ʠ ʀʨʪʳʰʘ, ʘ ʪʘʢʞʝ ʨʘʟʣʠ-

ʚʘʤ ʚʦʜ ʪʘʶʱʝʛʦ ʣʝʜʥʠʢʘ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʨʝʣʴʝʬ ɹʘʨʘʙʠʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ 

ʧʨʠʦʙʨʝʣ ʛʨʠʚʥʦ - ʨʘʚʥʠʥʥʳʡ ʭʘʨʘʢʪʝʨ (ʨʠʩʫʥʦʢ 3). ɺʩʝ ʵʣʝʤʝʥʪʳ ʨʝʣʴʝʬʘ ɿʘʧʘʜ-

ʥʦ ï ʉʠʙʠʨʩʢʦʡ ʨʘʚʥʠʥʳ ʜʝʣʷʪʩʷ ʥʘ  ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʤʦʨʬʦʩʪʨʫʢʪʫʨʳ (ʧʣʘʪʦ, 

ʚʦʟʚʳh ʝʥʥʦʩʪʠ, ʥʘʢʣʦʥʥʳʝ ʨʘʚʥʠʥʳ) ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ (ʥʠʟʤʝʥʥʦʩʪʠ). ɿʘʧʘʜʥʦ ï 

ʉʠʙʠʨʩʢʘʷ ʨʘʚʥʠʥʘ ʨʘʟʜʝʣʝʥʘ ʧʦʣʦʩʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʝʡ, ʠʜʫʱʠʭ ʚ ʰʠʨʦʪʥʦʤ ʥʘ-

ʧʨʘʚʣʝʥʠʠ  - ʉʠʙʠʨʩʢʠʝ ʋʚʘʣʳ, ʥʘ ʜʚʝ ʦʙʰʠʨʥʳʝ ʦʙʣʘʩʪʠ. ʖʞʥʝʝ  ʉʠʙʠʨʩʢʠʭ 

ʋʚʘʣʦʚ ʨʘʩʧʦʣʦʞʝʥʦ ʥʝʩʢʦʣʴʢʦ ʥʠʟʤʝʥʥʦʩʪʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ɹʘʨʘʙʠʥʩʢʘʷ ʥʠʟ-

ʤʝʥʥʦʩʪʴ, ʚʤʝʩʪʝ ʧʦʣʫʯʠʚʰʠʭ ʥʘʟʚʘʥʠʝ ʉʨʝʜʥʝʦʙʩʢʘʷ ʥʠʟʤʝʥʥʦʩʪʴ. ɹʘʨʘʙʠʥʩʢʘʷ 

ʥʠʟʤʝʥʥʦʩʪʴ ʥʘʭʦʜʠʪʩʷ ʶʞʥʝʝ ʨʝʢʠ ʆʤʴ ʠ ʠʤʝʝʪ ʘʙʩʦʣʶʪʥʳʝ ʦʪʤʝʪʢʠ ʦʪ 90 ʜʦ 

150 ʤ (ʧʨʠʣʦʞʝʥʠʝ 4).   

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɹʘʨʘʙʠʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʚʳʜʝʣʷʶʪ ʜʚʝ  ʩʪʫʧʝʥʠ. ʅʘ ʩʝʚʝ-

ʨʦ-ʚʦʩʪʦʢʝ ʥʘʭʦʜʠʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʩʪʨʫʢʪʫʨʥʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʧʦʚʝʨʭ-

ʥʦʩʪʴ, ʘ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ï ʙʦʣʝʝ ʥʠʟʢʘʷ.  ʅʘ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ 

ʩʪʫʧʝʥʠ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʚʳʜʝʣʠʣʠ ʪʨʠ ʨʘʡʦʥʘ: ʆʤʴ - ʏʘʥʦʚʩʢʘʷ, ʇʨʠʠʨʪʳʰʩʢʘʷ ʠ 

ʇʨʠʯʘʥʦʚʩʢʘʷ ʨʘʚʥʠʥʳ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʫʯʘʩʪʦʢ ʥʘʭʦʜʠʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʇʨʠʯʘʥʦʚʩʢʦʡ ʵʨʦʟʠʦʥʥʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʦʡ ʨʘʚʥʠʥʳ, ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʦʪʦʨʦʡ ʷʚʣʷ-

ʪʁʩʷ ʫʟʢʠʝ ʛʨʠʚʳ,  ʚʳʪʷʥʫʚʰʠʝʩʷ ʩ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ʥʘ ʶʛʦ-ʟʘʧʘʜ.  ʐʠʨʠʥʘ ʛʨʠʚ 

ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0,5 ʜʦ 2 ʢʤ, ʜʣʠʥʘ ï ʦʪ 1 ʜʦ 20  ʢʤ. ɺ ʤʝʞʛʨʠʚʥʳʭ  ʧʦʥʠʞʝʥʠʷʭ ʠ  

ʣʦʱʠʥʘʭ ʮʝʧʦʯʢʘʤʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʦʟʝʨʘ ʠ ʙʦʣʦʪʘ (ʉʝʤʝʥʜʷʝʚʘ ʠ ʜʨ., 2010).  
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ʈʠʩʫʥʦʢ 3. ʈʘʟʨʝʟ ʯʝʨʝʟ ʛʨʠʚʳ ʠ ʤʝʞʛʨʠʚʥʳʝ ʧʦʥʠʞʝʥʠʷ (ʂʫʧʠʥʩʢʠʡ ʨʘʡʦʥ 

(ʇʝʪʨʦʚ ɹ.ʌ., 1953)) 

 

ɻʠʜʨʦʛʨʘʬʠʷ. ɼʣʷ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʭʘʨʘʢʪʝʨʥʘ ʩʣʘʙʘʷ 

ʜʨʝʥʠʨʦʚʘʥʥʦʩʪʴ. ʊʦʣʴʢʦ ʨ. ʀʨʪʳʰ ʩ ʧʨʠʪʦʢʘʤʠ ʊʦʙʦʣʦʤ ʠ ʆʤʴʶ ʚʳʥʦʩʷʪ  

ʩʢʦʣʴʢʦ-ʥʠʙʫʜʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʣʝʡ. ɹʦʣʴʰʠʝ ʪʝʨʨʠʪʦʨʠʠ ʚ ʤʝʞʜʫ-

ʨʝʯʴʷʭ ʆʙʠ, ʀʨʪʳʰʘ, ʊʦʙʦʣʘ ʠ ʀʰʠʤʘ ʥʝ ʠʤʝʶʪ ʩʪʦʢʘ, ʘ ʨʝʢʠ, ʢʦʪʦʨʳʝ ʪʝʢʫʪ 

ʚʥʫʪʨʠ ʆʙʴ-ʀʨʪʳʰʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ ʪʦʣʴʢʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʶʪ ʩʦʣʠ ʚʥʫʪʨʠ ʵʪʦʡ 

ʪʝʨʨʠʪʦʨʠʠ.  ʅʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʘʭʦʜʠʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʟʝʨ. ʅʘʠʙʦ-

ʣʝʝ ʢʨʫʧʥʳʝ, ʏʘʥ,r ʋʙʠʥʩʢʦʝ, ʉʘʨʪʣʘʥ, ʠʤʝʶʪ ʥʝʙʦʣʴʰʫʶ ʛʣʫʙʠʥʫ ï ʦʪ 3 ʜʦ10 ʤ. 

ʇʨʠ ʪʘʢʦʡ ʛʣʫʙʠʥʝ ʧʣʦʱʘʜʴ ʦʟʝʨ ʦʯʝʥʴ ʙʦʣʴʰʘʷ ï ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʪʳʩʷʯ ʢʚʘʜʨʘʪ-

ʥʳʭ ʢʠʣʦʤʝʪʨʦʚ, ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʟʘʙʦʣʦʯʝʥʥʦʩʪʴ ʧʨʠʙʨʝʞʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 

(ʇʘʥʘʜʠʘʜʠ, 1953)  ʀʩʪʦʯʥʠʢʦʤ ʧʠʪʘʥʠʷ ʦʟʝʨ ʚ ʦʩʥʦʚʥʦʤ ʩʣʫʞʘʪ ʪʘʣʳʝ ʠ ʥʘʧʦʨ-

ʥʳʝ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ (ɹʘʟʠʣʝʚʠʯ, 1965). ɿʘʙʦʣʦʯʝʥʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʜʦʩʪʠʛʘʝʪ 

30%. ʇʨʦʮʝʩʩʳ ʟʘʙʦʣʘʯʠʚʘʥʠʷ ʧʦʥʠʞʝʥʠʡ ʨʝʣʴʝʬʘ ʧʨʦʠʩʭʦʜʷʪ ʠ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ, ʠʟ-ʟʘ ʝʞʝʛʦʜʥʦʛʦ ʨʘʟʣʠʚʘ ʨʝʢ ʚ ʧʝʨʠʦʜ ʩʥʝʛʦʪʘʷʥʠʷ. 

ʄʠʥʝʨʘʣʠʟʘʮʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʧʦʚʳʰʘʝʪʩʷ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ ʦʪ 1 ʜʦ 25 ʛ/ʣ ʠ 

ʙʦʣʝʝ, ʘ  ʪʠʧ ʟʘʩʦʣʝʥʠʷ ʠʟʤʝʥʷʝʪʩʷ ʦʪ ʩʫʣʴʬʘʪʥʦ-ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦʛʦ ʢ ʛʠʜʨʦʢʘʨ-

ʙʦʥʪʥʦ-ʩʫʣʴʬʘʪʥʦ-ʭʣʦʨʠʜʥʦʤʫ.  

ʇʦʯʚʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ ʤʝʞʛʨʠʚʥʳʭ ʧʦʥʠʞʝʥʠʡ ʠ ʣʦʱʠʥ ʧʨʝʜʩʪʘʚʣʝ-

ʥʳ ʪʷʞʝʣʳʤʠ ʢʘʨʙʦʥʘʪʥʳʤʠ ʩʫʛʣʠʥʢʘʤʠ ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʟʘʩʦʣʝʥʠʷ. ɻʨʠʚr 

ʩʣʦʞʝʥʳ  ʧʘʣʝʚʦ-ʩʚʝʪʣʦ-ʙʫʨʳʤʠ ʦʧʝʩʯʘʥʝʥʥʳʤʠ ʢʘʨʙʦʥʘʪʥʳʤʠ ʥʝʟʘʩʦʣʝʥʥʳʤʠ 

ʩʨʝʜʥʠʤʠ ʩʫʛʣʠʥʢʘʤʠ, ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʬʨʘʢʮʠʠ  ʤʝʣʢʦʛʦ ʧʝʩʢʘ ʠ ʦʯʝʥʴ ʥʠʟʢʠʤ 
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ʩʦʜʝʨʞʘʥʠʝʤ ʧʳʣʝʚʘʪʳʭ ʬʨʘʢʮʠʡ.  ʉʣʘʙʘʷ ʦʙʣʝʩʩʦʚʘʥʥʦʩʪʴ ʧʦʨʦʜ ʩʚʷʟʘʥʘ ʩ  ʚʦʜ-

ʥʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʳʤ ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ  ʛʨʠʚ. ʅʘ ʛʣʫʙʠʥʝ 4ð5 ʤ ʚʩʪʨʝʯʘʶʪʩʷ ʩʣʦʠ 

ʧʦʨʦʜ ʙʦʣʝʝ ʣʝʛʢʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʩʢʦʧʣʝʥʠʷ ʢʘʨʙʦʥʘʪʦʚ ʚ ʚʠʜʝ  

ʢʦʥʢʨʝʮʠʡ. ɺ  ʧʨʠʦʟʝʨʥʳʭ ʪʝʨʨʘʩʘʭ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ ʩʣʦʠʩʪʳ ʠ  ʚ ʨʘʟ-

ʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʟʘʩʦʣʝʥʳ.  ʀʭ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ  ʫʪʷʞʝʣʷʝʪʩʷ ʜʦ ʛʣʠʥʠ-

ʩʪʦʛʦ ʩ ʧʦʥʠʞʝʥʠʝʤ ʫʨʦʚʥʷ ʪʝʨʨʘʩ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʬʨʘʢʮʠʠ ʤʝʣʢʦʛʦ ʧʝʩʢʘ ʠ 

ʚʦʟʨʘʩʪʘʥʠʷ ʬʨʘʢʮʠʠ ʠʣʘ. ʇʨʠ  ʦʩʫʰʝʥʠʠ ʦʟʝʨ ʧʨʦʠʩʭʦʜʠʪ ʦʙʩʳʭʘʥʠʝ  ʠ ʦʩʪʝʧʥʝ-

ʥʠʝ ʛʨʠʚ (ʂʫʨʘʯʝʚ, ɹʘʟʠʣʝʚʠʯ, 1974). 

ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ. ɺ ʮʝʣʦʤ ʜʣʷ ʣʝʩʦʩʪʝʧʠ ʭʘʨʘʢʪʝʨʥʳ ʙʦʣʴʰʠʝ ʣʫʛʦʚʳʝ ʪʝʨ-

ʨʠʪʦʨʠʠ ʩ ʙʝʨʝʟʦʚʦ-ʦʩʠʥʦʚʳʤʠ ʢʦʣʢʘʤʠ.   ʉ ʩʝʚʝʨʘ ʥʘ ʶʛ ʢʦʣʠʯʝʩʪʚʦ ʣʝʩʥʳʭ ʤʘʩ-

ʩʠʚʦʚ ʫʤʝʥʴʰʘʝʪʩʷ. ʏʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ  ʦʪʜʝʣʴʥʳʝ ʢʦʣʢʠ ʠ ʧʝʨʝʣʝʩʢʠ, ʧʣʦɦ ʘʜʴʶ  

ʥʝ ʙʦʣʝʝ ʥʝʩʢʦʣʴʢʠʭ ʛʝʢʪʘʨʦʚ. ʊʘʢʠʝ ʢʦʣʢʠ ʦʙʳʯʥʦ ʠʤʝʶʪ ʦʢʨʫʛʣʫʶ ʬʦʨʤʫ ʠ 

ʧʨʠʫʨʦʯʝʥʳ ʢ ʤʝʞʛʨʠʚʥʳʤ ʧʦʥʠʞʝʥʠʷʤ, ʧʣʦʩʢʠʤ ʤʝʞʦʟʝʨʥʳʤ ʠ  ʤʝʞʙʦʣʦʪʥʳʤ 

ʨʘʚʥʠʥʘʤ. ɼʨʝʚʝʩʥʳʝ ʨʘʩʪʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ  ʙʝʨʝʟʦʡ ʙʦʨʦʜʘʚʯʘʪʦʡ (Betula 

verrucosa), ʙʝʨʝʟʦʡ ʧʫʰʠʩʪʦʡ  (Betula pubescens) ʠ ʦʩʠʥʦʡ  (Populus Tremula). ɹʝ-

ʨʝʟʳ ʥʠʟʢʦʨʦʩʣʳʝ, ʧʦʨʦʩʣʝʚʳʝ. ʇʦʜʣʝʩʦʢ ʦʙʨʘʟʦʚʘʥ ʢʫʩʪʘʨʥʠʢʘʤʠ ʠʟ ʠʚ (Salix 

caprea, S. cinerea, S. sibirica). ʊʨʘʚʷʥʠʩʪʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʦʨʦʪʢʦ-

ʥʦʞʢʦʡ ʧʝʨʠʩʪʦʡ (Brachypodium pinnatum),  ʪʘʚʦʣʛʦʡ ʚʷʟʦʣʠʩʪʥʦʡ (Filipendula 

ulmaria), ʨʝʙʨʦʧʣʦʜʥʠʢʦʤ ʫʨʘʣʴʩʢʠʤ (Pleurospermum uralense), ʙʦʨʱʝʚʠʢʦʤ ʩʠ-

ʙʠʨʩʢʠʤ (Heracleum sibiricum), ʩʝʨʧʫʭʦʡ ʚʝʥʮʝʥʦʩʥʦʡ (Serratula coronata), ʢʨʦʚʦ-

ʭʣʸʙʢʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʡ (Sanguisorba officinalis), ʛʦʨʦʢhʦʤ ʤʳʰʠʥʳʤ (Vicia 

cracca), ʯʠʥʦʡ ʣʫʛʦʚʦʡ (Lathyrus pratensis). ɺʩʪʨʝʯʘʶʪʩʷ ʤʝʟʦʛʠʛʨʦʬʠʪʳ (ʢʘʥʘʨʝ-

ʝʯʥʠʢ ʪʨʦʩʪʥʠʢʦʚʠʜʥʳʡ (Digrʘphis arundinacea), ʚʝʨʙʝʡʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ 

(Lysimachia vulgaris)) ʠ ʛʠʜʨʦʬʠʪʳ (ʪʨʦʩʪʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ (Phragmites 

communis), ʦʩʦʢʠ (Carex riparia, C. omskiana, ʉ. ceaspitosa, ʉ. Siegersien)  ʠ ʜʨ.).  

ɺʩʪʨʝʯʘʶʪʩʷ ʪʘʢʞʝ ʩʦʩʥʦʚʳʝ ʣʝʩʘ ʥʘ ʨʷʤʘʭ. ʈʝʞʝ ʚ  ʣʘʥʜʰʘʬʪ  ʚʢʣʶʯʘʶʪʩʷ ʙʦʣʦ-

ʪʘ (ɺʘʛʠʥʘ, 1962).  

ʅʘ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʘʭ ʨʝʣʴʝʬʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʣʫʛʘ ʠ ʣʫʛʦʚʳʝ ʩʪʝʧʠ, 

ʵʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʦʢʦʣʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ (ʨʠʩʫʥʦʢ 4).  ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ 

ʣʫʛʦʚʳʭ ʩʪʝʧʝʡ ʦʙʨʘʟʫʶʪ ʤʝʟʦʢʩʝʨʦʬʠʣʴʥʳʝ ʨʳʭʣʦʢʫʩʪʦʚʳʝ ʠ ʜʝʨʥʦʚʠʥʥʳʝ ð 
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ʟʣʘʢʠ (ʪʠʤʦʬʝʝʚʢʘ ʩʪʝʧʥʘʷ (Phleum phleoides),  ʤʷʪʣʠʢ ʫʟʢʦʣʠʩʪʥʳʡ (ʈʦʘ 

angustifolia), ʢʦʚʳʣʴ ʧʝʨʠʩʪʳʡ (Stipa  joannis) ʠ ʢʦʨʥʝʚʠʱʥʳʝ ð ʢʦʩʪʸʨ ʙʝʟʦʩʪʳʡ 

(Bromus inermis) ʠ  ʚʝʡʥʠʢ ʥʘʟʝʤʥʳʡ (Calamagrostis  epigeios). ʏʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ  

ʪʘʚʦʣʛʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Filipendula hexapetʘla), ʛʦʨʠʯʥʠʢ ʄʦʨʠʩʦʥʘ (ʈʝuʩʝdanum 

Morisonii), ʞʘʙʨʠʮʘ ʧʦʨʝʟʥʠʢʦʚʘʷ (Libanotis sibirica), ʧʦʣʳʥʴ ʩʠʟʘʷ (Artemisia 

glauca), ʚʝʨʦʥʠʢʘ ʢʦʣʦʩʠʩʪʘʷ (Veronica spicata), ʟʝʤʣʷʥʠʢʘ ʟʝʣʝʥʘʷ (Fragaria 

viridis). ʀʟ ʙʦʙʦʚʳʭ -  ʩɻʧʘʨʮʝʪ ʧʝʩʯʘʥʳʡ (Onobrychis sibirica), ʣʁ ʮʝʨʥʘ ʩʝʨʧʦʚʠʜ-

ʥʘʷ (Medicago romanica), ʛʦʨʦʰʝʢ ʢʨʫʧʥʦʣʦʜʦʯʥʳʡ ʠ ʤʳʰʠʥʳʡ (Vicia megalotro-

pis, V. cracca) (ɺʘʛʠʥʘ, 1974).  

 

ʈʠʩʫʥʦʢ 4. ʈʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ɹʘʨʘʙʳ ʚʙʣʠʟʠ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ 

ʅʘ ʧʦʚʳʰʝʥʥʳʭ ʨʘʚʥʠʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʚʩʪʨʝʯʘʶʪʩʷ ʫʯʘʩʪʢʠ ʦʩʪʝʧʥʝʥʥʳʭ 

ʣʫʛʦʚ (ʚʝʡʥʠʢ ʥʘʟʝʤʥʳʡ (Calamagrostis epigeios), ʦʚʩʷʥʠʮʘ ʣʦʞʥʦʦʚʝʯʴʷ (Festuca 

pseudovina), ʢʦʚʳʣʴ ʫʢʣʦʥʷʶʱʠʡʩʷ (Stipa Joannis), ʛʦʨʠʯʥʠʢ ʄʦʨʠʩʦʥʘ (Peuceda-

num morisonii), ʣʘʙʘʟʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ (Filipendula hexapetala), ʣʁ ʮʝʨʥʘ ʩʝʨʧʦ-

ʚʠʜʥʘʷ (Medicago falcate), ʢʝʨʤʝʢ ɻʤʝʣʠʥʘ (Limonium gmelinii), ʧʦʣʳʥʴ ʧʦʥʪʠʡ-

ʩʢʘʷ (Artemisia pontica)) (ʨʠʩʫʥʦʢ 5).  
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ʈʠʩʫʥʦʢ 5. ɻʝʦʙʦʪʘʥʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʎʝʥʪʨʘʣʴʥʦʡ ɹʘʨʘʙʳ (ʂʫʟʴʤʠʥʘ ʄ.ʉ., 1953) 

 

ɺ ʤʝʞʛʨʠʚʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ, ʢʦʪʦʨʳʝ ʣʫʯʰʝ ʫʚʣʘʞʥʝʥʳ, ʬʦʨʤʠʨʫʶʪʩʷ ʩʦ-

ʣʦʥʮʝʚʘʪʳʝ ʠ ʩʦʣʦʥʯʘʢʦʚʘʪʳʝ ʣʫʛʘ, ʚʢʣʶʯʘʶʱʠʝ ʠʥʪʨʘʟʦʥʘʣʴʥʫ  ʁʪʨʘʚʷʥʠʩʪʫ  ʁ

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ (ʨʠʩʫʥʢʠ 6 ʠ 7). ʅʘ ʯʝʨʥʦʟʝʤʥʦ-ʣʫʛʦʚʳʭ ʩʦʣʦʥʮʦʚʦ-ʩʦʣʦʥʯʘʢʦʚʳʭ 

ʧʦʯʚʘʭ ʫ ʦʩʥʦʚʘʥʠʷ ʛʨʠʚ ʦʙʳʯʥʳ ʩʦʣʦʥʯʘʢʦʚʳʝ ʣʫʛʘ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʤʝʟʦʢʩʝʨʦ-

ʬʠʪʦʚ (ʚʝʡʥʠʢ ʥʘʟʝʤʥʳʡ ʠ ʤ̫ ʪʣʠʢ ʫʟʢʦʣʠʩʪʥʳʡ (Calamagrostis epigeios ʠ Poa 

angustifolia)) ʠ ʦʙʠʣʠʝʤ ʙʦʙʦʚʳʭ (ʛʦʨʦʰʝʢ ʤʳʰʠʥʳʡ ʠ ʣʶʮʝʨʥʘ ʩʝʨʧʦʚʠʜʥʘʷ (Vi-

cia cracca, Medicago falcata)). ɺʩʪʨʝʯʘʶʪʩʷ ʤʝʟʦʛʘʣʦʬʠʪʳ (ʯ̫ʤʝʥʴ ʢʦʨʦʪʢʦʦʩʪʠ-

ʩʪʳʡ (Hordeum brevisubulatum)) ʠ ʛʘʣʦʬʠʪr (ʩʦʣʦʥʝʯʥʠʢ ʜʚʫʮʚʝʪʢʦʚʳʡ (Galatella 

biflora), ʧʦʣʳʥʠ (Artemisia latifolia, A. rupestris, A. Laciniata))  (ɺʘʛʠʥʘ,  1982).  

ʊ.ɸ. ɺʘʛʠʥʘ ʚʳʜʝʣʷʝʪ ʪʨʠ ʧʝʨʠʦʜʘ ʨʘʟʚʠʪʠʷ ʣʫʛʦʚ ʠʟ ʟʘʙʦʣʘʯʠʚʘʶʱʠʭʩʷ ʠ 

ʚʳʩʳʭʘʶʱʠʭ ʦʟʝʨ. ʉʥʘʯʘʣʘ ʙʦʣʦʪʘ ʦʙʩʳʭʘʶʪ ʠ ʦʙʨʘʟʫʶʪʩʷ ʙʦʣʦʪʥʦ-

ʩʦʣʦʥʯʘʢʦʚʳʝ ʣʫʛʘ, ʟʘʪʝʤ ʚ ʭʦʜʝ ʜʘʣʴʥʝʡʰʝʛʦ ʚʳʩʳʭʘʥʠʷ ʣʫʛʘ ʧʝʨʝʭʦʜʷʪ ʚ ʩʦʣʦʥ-

ʮʦʚʦ - ʩʦʣʦʥʯʘʢʦʚʘʪʳʝ. ɺ ʧʦʩʣʝʜʥʝʡ ʩʪʘʜʠʠ ʩʦʣʦʥʮʦʚʦ-ʩʦʣʦʥʯʘʢʦʚʘʪʳʝ ʣʫʛʘ  

ʪʨʘʥʩʬʦʨʤʠʨʫʶʪʩʷ ʚ ʦʩʪʝʧʥʝʥʥʳʝ  (ɺʘʛʠʥʘ, 1962, 1963).  ʈʘʩʪʠʪʝʣʴʥʦʤʫ ʧʦʢʨʦʚʫ 

ʶʞʥʦʡ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ʭʘʨʘʢʪʝʨʥʦ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ  ʚʝʡʥʠʢʘ ʠ ʢʦʩʪʷ-

ʥʠʢʠ, ʤʥʦʛʦ ʣʫʛʦʚʦ-ʦʧʫʰʝʯʥʳʭ ʚʠʜʦʚ. ɺ ʤʝʞʢʦʣʦʯʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ ʚʩʪʨʝʯʘʶʪ-

ʩʷ ʧʦʣʳʥʠ, ʩʦʣʷʥʢʠ, ʢʝʨʤʝʢ ʠ ʜʨʫʛʠʝ ʛʘʣʦʬʠʪʳ, ʦʙʨʘʟʫʶʱʠʝ ʩʦʦʙʱʝʩʪʚʘ ʩʦ ʩʪʝʧ-

ʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ (ʨʠʩʫʥʢʠ 6 ʠ 7) (ɽʣʠʟʘʨʦʚʘ, 1991).  
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ʈʠʩʫʥʦʢ 6. ʊʨʘʚʦʩʪʦʡ ʥʘ  ʢʦʨʢʦʚʦʤ ʩʦʣʦʥʮʝ  

 

 

        ʈʠʩʫʥʦʢ 7. ʂʝʨʤʝʢ ʥʘ ʢʦʨʢʦʚʦʤ ʩʦʣʦʥʮʝ  

 


