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ɺʚʝʜʝʥʠʝ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ. ʅʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʚ ʠʟʤʝʥʝʥʠʷʭ ʧʨʠʨʦʜʥʦʡ 

ʩʨʝʜʳ ʠ ʢʣʠʤʘʪʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʩʪʠ. ɺʘʞʥʘʷ 

ʨʦʣʴ ʧʨʠ ʵʪʦʤ ʦʪʚʦʜʠʪʩʷ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʠʤ ʚ 

ʥʘʙʣʶʜʘʝʤʳʭ ʠʟʤʝʥʝʥʠʷʭ ʢʣʠʤʘʪʘ.  

ɻʣʦʙʘʣʴʥʳʡ ʠ ʨʝʛʠʦʥʘʣʴʥʳʡ ʢʣʠʤʘʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʚʘʟʠʧʝʨʠʦʜʠʯʝ-

ʩʢʠʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ ʜʦ ʜʝʩʷʪʢʦʚ ʣʝʪ [445, 169, 386], ʘ ʪʘʢʞʝ 

ʠʟʤʝʥʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʪʥʦʩʠʪʴʩʷ ʢʘʢ ʢ ʙʦʣʝʝ ʥʠʟʢʦʯʘʩʪʦʪʥʦʡ ʠʟʤʝʥʯʠ-

ʚʦʩʪʠ [266], ʪʘʢ ʠ ʢ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʳʤ ʪʝʥʜʝʥʮʠʷʤ [444, 128, 321, 148]. ʄʝʞ-

ʛʦʜʦʚʘʷ-ʤʝʞʜʝʩʷʪʠʣʝʪʥʷʷ ʢʚʘʟʠʧʝʨʠʦʜʠʯʝʩʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʛʣʦʙʘʣʴʥʦʡ ʢʣʠ-

ʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʚʳʟʳʚʘʝʪʩʷ ʦʙʨʘʪʥʳʤʠ ʩʚʷʟʷʤʠ ʚ ʩʠʩʪʝʤʝ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʘʪʤʦʩʬʝʨʳ ʩ ʦʢʝʘʥʦʤ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʬʦʨʤʠʨʦ-

ʚʘʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʘʥʦʤʘʣʠʡ [446, 129, 239, 200]. ɺ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʦʜʥʦʥʘ-

ʧʨʘʚʣʝʥʥʳʝ ʪʨʝʥʜʳ ʩʚʷʟʳʚʘʶʪ ʩ ʛʣʦʙʘʣʴʥʳʤ ʧʦʪʝʧʣʝʥʠʝʤ ʢʣʠʤʘʪʘ [119, 141, 

190]. ɺʘʞʥʳʤ ʟʚʝʥʦʤ ʚ ʧʝʨʝʜʘʯʝ ʚʣʠʷʥʠʷ ʦʢʝʘʥʘ ʥʘ ʨʝʛʠʦʥʘʣʴʥʳʡ ʢʣʠʤʘʪ ʷʚ-

ʣʷʶʪʩʷ ʮʠʢʣʦʥʳ [158].  

ʉ ʠʟʤʝʥʯʠʚʦʩʪʴ ʁʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʚʷʟʘʥʳ ʢʘʢ ʧʦʛʦʜʥʦ-ʢʣʠʤʘ-

ʪʠʯʝʩʢʠʝ ʘʥʦʤʘʣʠʠ, ʪʘʢ ʠ ʩʨʝʜʥʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ [229, 34, 368, 137, 

171, 152, 343, 265, 432, 340]. ɺ ʫʤʝʨʝʥʥʳʭ ʰʠʨʦʪʘʭ ʚ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʛʦʜʘ, 

ʢʦʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʦʙʦʩʪʨʝʥʠʝ ʤʝʞʰʠʨʦʪʥʳʭ ʛʨʘʜʠʝʥʪʦʚ ʪʝʤʧʝʨʘʪʫʨʳ, ʠʤʝʥʥʦ 

ʮʠʢʣʦʥʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪ ʭʘʨʘʢʪʝʨ ʦʙʱʝʡ ʮʠʨʢʫʣʷʮʠʠ ʘʪʤʦʩʬʝʨʳ 

ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ ʨʘʙʦʪ [121, 196]. ɹʫʜʫʱʠʝ ʠʟʤʝʥʝʥʠʷ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢ-

ʪʠʚʥʦʩʪʠ ʚʘʞʥʦ ʦʮʝʥʠʚʘʪʴ ʜʣʷ ʘʜʘʧʪʘʮʠʠ ʢ ʠʟʤʝʥʝʥʠʷʤ ʢʣʠʤʘʪʘ ʠ ʩʤʷʛʯʝʥʠʷ 

ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ [166, 186, 251, 376]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʠʢʣʦʥʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʚ ʥʘʩʪʦʷʱʝʤ ʠ ʙʫʜʫʱʝʤ ʢʣʠʤʘʪʝ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʠʟʤʝ-

ʥʝʥʠʷ ʛʠʜʨʦʤʝʪʝʦʧʘʨʘʤʝʪʨʦʚ ʩʠʥʦʧʪʠʯʝʩʢʦʛʦ ʤʘʩʰʪʘʙʘ ʚ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ 

ʛʦʜʘ ʠ ʚʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. 

ɺ ʉʝʚʝʨʥʦʤ ʧʦʣʫʰʘʨʠʠ ʚʳʜʝʣʷʶʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʮʝʥʪʨʘ ʮʠʢʣʦʥʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘʜ ʩʝʚʝʨʥʦʡ ʯʘʩʪʴʶ ʊʠʭʦʛʦ ʦʢʝʘʥʘ ʠ ʉʝʚʝʨʥʦʡ 
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ɸʪʣʘʥʪʠʢʦʡ, ʠ ʦʜʠʥ ʤʝʥʝʝ ʘʢʪʠʚʥʳʡ ï ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʡ ʨʝ-

ʛʠʦʥ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʘʢʪʠʚʥʳʤ ʨʝʛʠʦʥʘʣʴʥʳʤ ʮʠʢʣʦʛʝʥʝʟʦʤ [431]. 

ɼʦʩʪʠʞʝʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʫʯʝʥʳʭ ʚʥʝʩʣʠ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʠʟʫʯʝ-

ʥʠʝ ʨʘʟʥʳʭ ʘʩʧʝʢʪʦʚ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʘʢ ʥʘ ʛʣʦʙʘʣʴʥʦʤ, ʪʘʢ ʠ ʥʘ 

ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ [5, 6, 106, 484, 393, 415, 1, 2, 117, 97, 98].  

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ ʜʚʝ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʤʝʪʦʜʠʢʠ [5, 484], ʢʦʪʦʨʳʝ ʫʩʧʝʰʥʦ 

ʫʯʘʩʪʚʦʚʘʣʠ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʧʨʦʝʢʪʝ IMILAST [336], ʧʦʩʚʷʱʝʥʥʦʤ ʩʨʘʚʥʝ-

ʥʠʶ ʘʣʛʦʨʠʪʤʦʚ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʦʪʩʣʝʞʠʚʘʥʠʷ ʚʥʝʪʨʦʧʠʯʝʩʢʠʭ ʮʠʢʣʦʥʦʚ. 

ʆʜʥʘ ʠʟ ʥʠʭ, ʘ ʠʤʝʥʥʦ ʤʝʪʦʜʠʢʘ ʄ.ʖ. ɹʘʨʜʠʥʘ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘ-

ʙʦʪʝ. 

ʉʨʝʜʠ ʨʘʙʦʪ ʟʘʨʫʙʝʞʥʳʭ ʫʯʝʥʳʭ, ʧʦʩʚʷʱʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʶ ʮʠʢʣʦʥʦʚ, 

[236, 353, 404, 221, 378, 405, 234, 379] ʚ ʢʦʥʪʝʢʩʪʝ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʘʞʥʦ ʦʪʜʝʣʴʥʦ ʫʢʘʟʘʪʴ ʪʝ, ʚ ʢʦʪʦʨʳʭ ʠʟʫʯʘʝʪʩʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʨʝʛʠʦʥ [241, 

427, 280, 216, 160, 242, 196, 257].  

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʥʫʰʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʨʘʙʦʪ ʧʦ ʠʟʫʯʝʥʠʶ ʮʠʢʣʦʥʦʚ, 

ʨʘʥʝʝ ʥʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩʧʝʮʠʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʟʤʝʥ-

ʯʠʚʦʩʪʠ ʠ ʙʫʜʫʱʠʭ ʠʟʤʝʥʝʥʠʡ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʘʟʥʦʡ ʠʥʪʝʥʩʠʚʥʦ-

ʩʪʠ ʜʣʷ ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʥʘ ʤʘʩʰʪʘʙʘʭ ʦʪ ʤʝʞʛʦʜʦ-

ʚʦʛʦ ʜʦ ʤʝʞʜʝʩʷʪʠʣʝʪʥʝʛʦ ʩ ʘʥʘʣʠʟʦʤ ʧʨʠʤʝʨʦʚ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʪʘʢʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ.  

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʘʥʦʤʘʣʠʡ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʘʟ-

ʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚ ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʛʣʦʙʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʦʢʝʘʥïʘʪʤʦʩʬʝʨʘ ʠ ʘʥ-

ʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʦʙʝʩʧʝʯʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʶʛʘ ʈʦʩ-

ʩʠʠ. 
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ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʠ ʨʝʰʝʥʳ ʩʣʝ-

ʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʇʦʣʫʯʠʪʴ ʥʦʚʳʝ ʟʥʘʥʠʷ ʦ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʠ ʥʝʧʝʨʠʦʜʠʯʝʩʢʠʭ (ʘʥʪʨʦʧʦʛʝʥʥʳʭ) ʠʟʤʝʥʝʥʠʷʭ ʮʠʢʣʦʥʠʯʝ-

ʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʘʟʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. 

2. ʋʩʪʘʥʦʚʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʤʝʞʛʦʜʦʚʦʡ-ʤʝʞʜʝʩʷʪʠʣʝʪʥʝʡ ʠʟʤʝʥʯʠʚʦ-

ʩʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʘʟʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚ ʏʝʨʥʦ-

ʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʚ ʩʚʷʟʠ ʩ ʛʣʦʙʘʣʴʥʳʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ. 

3. ʇʦʢʘʟʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʝʟʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʟʤʝʥʯʠʚʦʩʪʠ ʘʥʦʤʘ-

ʣʠʡ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʯʘʩʪʦʪʳ ʠʥʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦʥʦʚ ʚ ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠ-

ʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʚ ʤʦʜʝʣʠ ʥʘ ʦʩʥʦʚʝ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʠ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʜʝʢʩʦʚ ʢʚʘʟʠʧʝʨʠʦʜʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʠʩʪʝʤʝ ʦʢʝʘʥï

ʘʪʤʦʩʬʝʨʘ ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʜʠʢʪʦʨʦʚ. 

4. ʇʦʣʫʯʠʪʴ ʦʮʝʥʢʠ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʭ ʠʟʤʝʥʝʥʠʡ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢ-

ʪʠʚʥʦʩʪʠ ʚ ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʧʦʜ ʚʣʠʷʥʠʝʤ ʘʥʪʨʦʧʦ-

ʛʝʥʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʜʦ ʢʦʥʮʘ XXI ʚʝʢʘ ʥʘ ʦʩʥʦʚʝ ʩʮʝʥʘʨʥʳʭ ʨʘʩʯʝʪʦʚ ʩ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝʤ ʛʣʦʙʘʣʴʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ. 

5. ɺʳʷʚʠʪʴ ʨʝʛʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚʝʪʨʦ-ʚʦʣʥʦʚʳʭ 

ʘʥʦʤʘʣʠʡ, ʠʟʤʝʥʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʘʛʨʦʢʫʣʴʪʫʨ, ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴ-

ʥʦʩʪʠ ʢʫʨʦʨʪʦʚ ʠ ʜʨʫʛʠʭ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦʛʦʜʦʟʘʚʠʩʠʤʳʭ ʦʪʨʘʩʣʝʡ ʥʘʨʦʜʥʦʛʦ ʭʦ-

ʟʷʡʩʪʚʘ ʚ ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʚ ʩʚʷʟʠ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤʠ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʘʥʦʤʘʣʠʡ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ.  

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʮʠʢʣʦʥʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚ ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝ-

ʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʩʦʚʨʝʤʝʥʥʘʷ ʠ ʙʫʜʫʱʘʷ ʤʝʞʛʦʜʦʚʘʷ-ʤʝʞʜʝʩʷ-

ʪʠʣʝʪʥʷʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ ʮʠʢʣʦʥʦʚ ʨʘʟʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚ ʏʝʨʥʦ-

ʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʠ ʝʝ ʧʨʦʷʚʣʝʥʠʷ ʚ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝ-

ʩʢʠʭ ʘʥʦʤʘʣʠʷʭ. 
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ʇʨʝʜʤʝʪ ʟʘʱʠʪʳ: ʨʝʰʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʡ ʥʘʫʯʥʦʡ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʦʡ 

ʩ ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʤʝʞʛʦʜʦʚʦʡ-ʤʝʞʜʝʩʷʪʠʣʝʪʥʝʡ ʠʟʤʝʥʯʠʚʦ-

ʩʪʠ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʘʟʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚ ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠ-

ʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʩ ʮʝʣʴʶ ʝʝ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚ ʩʚʷʟʠ ʩ 

ʛʣʦʙʘʣʴʥʳʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ 

ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʥʘʨʦʜʥʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʘʜʘʯ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ. 

ʀʩʧʦʣʴʟʫʝʤʳʝ ʜʘʥʥʳʝ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʎʠʢʣʦʥʳ ʠ ʠʭ ʧʘʨʘʤʝʪʨʳ ʚʳʜʝʣʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʠʢ ʦʙʲʝʢʪʠʚ-

ʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʪʨʝʢʠʥʛʘ ʙʘʨʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʄ.ʖ. ɹʘʨʜʠʥʘ ʠ ʨʘʟ-

ʨʘʙʦʪʘʥʥʦʡ ʚ ʀʥʩʪʠʪʫʪʝ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʝ ʤʘʩʩʠʚʦʚ 6-

ʯʘʩʦʚʳʭ (0Z, 6Z, 12Z ʠ 18Z) ʜʘʥʥʳʭ ʨʝʘʥʘʣʠʟʘ NCEP/NCAR ʩ ʨʘʟʨʝʰʝʥʠʝʤ 

2.5ÁĬ2.5Á ʧʦ ʛʝʦʧʦʪʝʥʮʠʘʣʴʥʦʡ ʚʳʩʦʪʝ 1000 ʛʇʘ ʠ 500 ʛʇʘ ʟʘ ʧʝʨʠʦʜ 1951ï2017 

ʛʦʜʦʚ. ɼʣʷ ʩʨʘʚʥʠʪʝʣʴʥʳʭ ʠ ʫʪʦʯʥʷʶʱʠʭ ʦʮʝʥʦʢ ʧʨʠʚʣʝʢʘʣʠʩʴ ʙʦʣʝʝ ʜʝʪʘʣʴ-

ʥʳʝ ʧʦ ʧʨʦʩʪʨʘʥʩʪʚʫ ʜʘʥʥʳʝ ʨʝʘʥʘʣʠʟʦʚ ERA-5 (ʩ ʨʘʟʨʝʰʝʥʠʝʤ 0.25ÁĬ0.25Á) ʠ 

20-ʛʦ ʩʪʦʣʝʪʠʷ 20CR (ʩ ʨʘʟʨʝʰʝʥʠʝʤ 75 ʢʤ) ʟʘ ʧʝʨʠʦʜ 2000 ï2014 ʛʛ. ʄʘʩʩʠʚʳ 

ʮʠʢʣʦʥʦʚ ʚ XXI  ʚʝʢʝ ʧʦʣʫʯʝʥʳ ʧʦ ʘʥʩʘʤʙʣʶ ʤʦʜʝʣʝʡ CMIP6. 

ɼʣʷ ʘʥʘʣʠʟʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʝʩʪʝʩʪʚʝʥʥʦʡ ʢʚʘʟʠʧʝʨʠʦʜʠʯʝʩʢʦʡ ʠʟʤʝʥ-

ʯʠʚʦʩʪʠ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʠʚʣʝʢʘʣʠʩʴ ʠʥʜʝʢʩʳ ʤʝʞʛʦʜʦʚʳʭ ʠ ʜʝ-

ʩʷʪʠʣʝʪʥʠʭ-ʤʝʞʜʝʩʷʪʠʣʝʪʥʠʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ. ɺʢʣʘʜ ʘʥʪʨʦʧʦʛʝʥ-

ʥʦʛʦ ʪʨʝʥʜʘ ʫʯʠʪʳʚʘʣʩʷ ʧʦ ʩʮʝʥʘʨʠʷʤ ʩ ʫʤʝʨʝʥʥʳʤ (SSP2-4,5) ʠ ʥʘʠʙʦʣʴʰʠʤ 

(SSP5-8,5) ʫʨʦʚʥʝʤ ʚʳʙʨʦʩʦʚ ʚ ʘʥʩʘʤʙʣʝ ʤʦʜʝʣʝʡ ʧʦʩʣʝʜʥʝʛʦ ʧʦʢʦʣʝʥʠʷ 

CMIP6. ɼʣʷ ʩʝʟʦʥʥʦʛʦ ʧʨʦʛʥʦʟʘ ʘʥʦʤʘʣʠʡ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʯʘʩʪʦʪʳ ʠʥʪʝʥʩʠʚ-

ʥʳʭ ʮʠʢʣʦʥʦʚ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʤʦʜʝʣʴ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. 

ɺ ʜʠʩʩʝʨʪʘʮʠʠ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ ʛʠʜʨʦʤʝʪʝʦʥʘʙʣʶʜʝʥʠʡ ʟʘ 

ʧʝʨʠʦʜ 1895 ï 2009 ʛʛ., ʩʙʦʨʥʦ-ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʢʘʨʪʳ ʟʘ 1951 ï 1996 ʛʛ., ʚʨʝ-

ʤʝʥʥʳʝ ʨʷʜʳ ʫʨʦʞʘʡʥʦʩʪʠ ʘʛʨʦʢʫʣʴʪʫʨ ʟʘ 1945 ï 2006 ʛʛ., ʢʘʨʪʳ ɸʪʣʘʩʘ ʪʨʘ-

ʝʢʪʦʨʠʡ ʚʥʝʪʨʦʧʠʯʝʩʢʠʭ ʮʠʢʣʦʥʦʚ ʟʘ 1961 ï 1998 ʛʛ. ʩ ʚʝʙ-ʩʪʨʘʥʠʮʳ NASA 

GISS (http://data.giss.nasa.gov/stormtracks/ ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 24 ʤʘʷ 2024 ʛʦʜʘ), 

ʜʘʥʥʳʝ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʩʘʡʪʘ NOAA ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʙʦʙʱʸʥʥʳʭ ʠ 

http://data.giss.nasa.gov/stormtracks/
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ʢʦʤʧʦʟʠʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦ ʨʝʘʥʘʣʠʟʫ NCEP/NCAR 

(http://www.esrl.noaa.gov/psd/, ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 24 ʤʘʷ 2024 ʛʦʜʘ). 

ɸʥʘʣʠʟ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ, ʘʥʦʤʘʣʠʡ ʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʧʨʦʚʦʜʠʣʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ: ʩʧʝʢʪʨʘʣʴʥʦʛʦ, ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ, ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ, ʢʦʤʧʦʟʠʪ-

ʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʕʆʌ-ʘʥʘʣʠʟʘ.  

ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ 

1. ɿʘ ʧʝʨʠʦʜ 1948ï2017 ʛʛ. ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʛʣʫʙʦʢʠʭ ʮʠʢʣʦʥʦʚ ʚ ʏʝʨʥʦ-

ʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʟʠʤʥʝ-ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ. ʇʨʠ ʵʪʦʤ ʚ ɺʦʩʪʦʯ-

ʥʦʤ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʛʣʫʙʦʢʠʭ ʮʠʢʣʦʥʦʚ ʚʦʟʨʘʩʪʘʝʪ ʦʩʝʥʴʶ ʠ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʧʣʦʱʘʜʠ ʠ ʛʣʫʙʠʥʳ/ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʱʝʡ ʮʠʢ-

ʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɺ ʢʚʘʟʠʧʝʨʠʦʜʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʯʘʩʪʦʪʳ ʛʣʫʙʦ-

ʢʠʭ ʮʠʢʣʦʥʦʚ ʚ ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʧʨʝʦʙʣʘʜʘʝʪ ʤʝʞ-

ʛʦʜʦʚʦʡ ʤʘʩʰʪʘʙ, ʦʜʥʘʢʦ ʚʢʣʘʜ ʜʝʩʷʪʠʣʝʪʥʝʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʜʦʩʪʠʛʘʝʪ 60% 

ʜʠʩʧʝʨʩʠʠ ʟʠʤʥʠʭ ʠʥʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦʥʦʚ ʚ ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ. 

2. ɿʘʢʦʥʦʤʝʨʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʥʦʤʘʣʠʡ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ 

ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʩʚʷʟʘʥʳ ʩ ʨʘʟʥʳʤʠ ʬʘʟʘʤʠ ʦʩʥʦʚ-

ʥʳʭ ʤʝʞʛʦʜʦʚʳʭ-ʤʝʞʜʝʩʷʪʠʣʝʪʥʠʭ ʩʠʛʥʘʣʦʚ ʚ ʩʠʩʪʝʤʝ ʦʢʝʘʥïʘʪʤʦʩʬʝʨʘ, ʩʫʤ-

ʤʘʨʥʳʡ ʚʢʣʘʜ ʢʦʪʦʨʳʭ ʜʦʩʪʠʛʘʝʪ 75% ʠʟʤʝʥʯʠʚʦʩʪʠ, ʠ ʫʢʣʘʜʳʚʘʶʪʩʷ ʚ ʦʙʦʙ-

ʱʝʥʥʳʝ ʩʭʝʤʳ, ʚʧʝʨʚʳʝ ʧʨʝʜʣʦʞʝʥʥʳʝ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ. 

3. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʜʝʣʠ ʥʘ ʦʩʥʦʚʝ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʩʝʟʦʥʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʯʘʩʪʦʪʳ ʠʥʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦʥʦʚ ʩ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦʩʪʴʶ ʜʦ 6 

ʤʝʩʷʮʝʚ ʧʨʠ ʫʩʣʦʚʠʠ ʧʨʠʚʣʝʯʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʠʥʜʝʢʩʦʚ ʛʣʦʙʘʣʴʥʳʭ ʢʣʠʤʘʪʠ-

ʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʜʠʢʪʦʨʦʚ. 

4. ɺʦʟʤʦʞʥʳʝ ʙʫʜʫʱʠʝ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʢ ʩʝʨʝʜʠʥʝ ʠ ʢʦʥʮʫ XXI ʚʝʢʘ 

ʧʦ ʘʥʩʘʤʙʣʶ ʤʦʜʝʣʝʡ CMIP6 ʚ ʩʮʝʥʘʨʠʷʭ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʭ ʘʥʪʨʦʧʦʛʝʥʥʳʭ 

ʚʳʙʨʦʩʦʚ ʚ ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʧʨʦʷʚʷʪʩʷ ʚ ʧʦʥʠʞʝ-

ʥʠʠ ʟʠʤʥʝʡ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʙʦʣʝʝ, ʯʝʤ ʥʘ 50%. ʇʨʠ ʵʪʦʤ, 

http://www.esrl.noaa.gov/psd/
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ʦʞʠʜʘʝʪʩʷ ʩʤʝʱʝʥʠʝ ʩʨʝʜʥʠʭ ʪʨʘʝʢʪʦʨʠʡ ʮʠʢʣʦʥʦʚ ʥʘ 1,5Áï2,5Á ʢ ʩʝʚʝʨʦ-ʚʦ-

ʩʪʦʢʫ ʥʘʜ ɿʘʧʘʜʥʳʤ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝʤ ʠ ʢ ʶʛʫ ʥʘʜ ɺʦʩʪʦʯʥʳʤ ʉʨʝʜʠʟʝʤʥʦ-

ʤʦʨʴʝʤ. 

5. ʇʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʟʥʘʥʠʡ ʦ ʤʝʞʛʦʜʦʚʦʡ-ʤʝʞʜʝʩʷʪʠʣʝʪ-

ʥʝʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʠʟʫʯʘʝʤʦʤ ʨʝʛʠʦʥʝ ʧʦʟʚʦʣʠʪ 

ʨʝʰʘʪʴ ʚʘʞʥʳʝ ʧʨʠʢʣʘʜʥʳʝ ʟʘʜʘʯʠ ʧʦ ʨʘʟʚʠʪʠʶ ʶʛʘ ʈʦʩʩʠʠ. ʕʪʦ ʧʦʜʪʚʝʨ-

ʞʜʝʥʦ ʚʳʷʚʣʝʥʥʳʤʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚʝʪʨʦ-ʚʦʣʥʦʚʳʭ (ʰʪʦʨ-

ʤʦʚʳʭ) ʘʥʦʤʘʣʠʡ, ʫʨʦʞʘʡʥʦʩʪʠ ʘʛʨʦʢʫʣʴʪʫʨ ʠ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʨʠʚʣʝʢʘ-

ʪʝʣʴʥʦʩʪʠ ʯʝʨʥʦʤʦʨʩʢʠʭ ʢʫʨʦʨʪʦʚ ʠ ʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʦʮʝʥʢʘʤʠ ʚ ʩʚʷʟʠ ʩ 

ʛʣʦʙʘʣʴʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʩʠʩʪʝʤʝ ʦʢʝʘʥïʘʪʤʦʩʬʝʨʘ, ʬʦʨʤʠʨʫʶʱʠʤʠ ʮʠʢʣʦ-

ʥʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ 

1. ʇʦʣʫʯʝʥʳ ʥʦʚʳʝ ʟʥʘʥʠʷ ʦ ʜʦʣʛʦʚʨʝʤʝʥʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʠ ʤʝʞʛʦʜʦʚʦʡ-

ʤʝʞʜʝʩʷʪʠʣʝʪʥʝʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠʥʪʝʥʩʠʚʥʦʡ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ 

ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ. 

2. ɺʧʝʨʚʳʝ ʧʦʣʫʯʝʥʳ ʩʭʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʥʦʤʘʣʠʡ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢ-

ʪʠʚʥʦʩʪʠ ʚ ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʚ ʩʚʷʟʠ ʩʦ ʩʤʝʥʦʡ ʬʘʟ 

ʤʝʞʛʦʜʦʚʳʭ-ʤʝʞʜʝʩʷʪʠʣʝʪʥʠʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘʜ ɸʪʣʘʥʪʠʢʦ-ɽʚ-

ʨʦʧʝʡʩʢʠʤ ʩʝʢʪʦʨʦʤ. 

3. ɺʧʝʨʚʳʝ ʚʳʷʚʣʝʥʳ ʠ ʦʧʠʩʘʥʳ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʤ ʫʨʦʚʥʝ ʘʥʦ-

ʤʘʣʠʠ ʯʘʩʪʦʪʳ ʠʥʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦʥʦʚ ʚ ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ 

ʨʝʛʠʦʥʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʦʩʪʦʯʥʦʤʫ ʠ ʮʝʥʪʨʘʣʴʥʦʤʫ ʪʠʧʘʤ ʩʦʙʳʪʠʡ ʕʣʴ-

ʅʠʥʴʦ ʠ ʃʘ-ʅʠʥʴʷ. 

4. ɺʧʝʨʚʳʝ ʧʦʣʫʯʝʥ ʫʩʧʝʰʥʳʡ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʩʝʟʦʥʥʳʡ ʧʨʦʛʥʦʟ ʩʨʝʜ-

ʥʝʤʝʩʷʯʥʦʡ ʯʘʩʪʦʪʳ ʠʥʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦʥʦʚ ʩ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦʩʪʴʶ ʜʦ 6 ʤʝ-

ʩʷʮʝʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʝʣʠ ʥʘ ʦʩʥʦʚʝ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʚ 

ʢʦʪʦʨʦʡ ʧʨʝʜʠʢʪʦʨʘʤʠ ʩʣʫʞʠʪ ʥʘʙʦʨ ʠʥʜʝʢʩʦʚ ʛʣʦʙʘʣʴʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʩʠʛʥʘʣʦʚ. 

5. ɺʧʝʨʚʳʝ ʧʦʣʫʯʝʥʳ ʨʝʛʠʦʥʘʣʴʥʳʝ ʦʮʝʥʢʠ ʠʟʤʝʥʝʥʠʷ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢ-

ʪʠʚʥʦʩʪʠ ʚ ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʚ ʩʝʨʝʜʠʥʝ ʠ ʢʦʥʮʝ XXI 
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ʧʦ ʘʥʩʘʤʙʣʶ ʤʦʜʝʣʝʡ CMIP6 ʚ ʩʮʝʥʘʨʠʷʭ ʩʦ ʩʨʝʜʥʠʤ (SSP2-4.5) ʠ ʥʘʠʙʦʣʴ-

ʰʠʤ (SSP5-8.5) ʫʨʦʚʥʝʤ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ. 

6. ɺʧʝʨʚʳʝ ʫʩʪʘʥʦʚʣʝʥʘ ʩʚʷʟʴ ʰʪʦʨʤʦʚ ʨʘʟʥʳʭ ʪʠʧʦʚ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ 

ʏʝʨʥʦʛʦ ʤʦʨʷ ʩ ʧʦʣʦʞʝʥʠʝʤ ʛʣʫʙʦʢʠʭ ʮʠʢʣʦʥʦʚ, ʧʦʣʫʯʝʥʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ 

ʦʮʝʥʢʠ ʤʝʞʛʦʜʦʚʦʡ-ʤʝʞʜʝʩʷʪʠʣʝʪʥʝʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʫʨʦʞʘʡʥʦʩʪʠ ʘʛʨʦʢʫʣʴ-

ʪʫʨ ʠ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʢʫʨʦʨʪʦʚ ʶʛʘ ʈʦʩʩʠʠ ʧʦʜ ʚʣʠʷ-

ʥʠʝʤ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʨʝʰʘʪʴ ʮʝʣʳʡ ʨʷʜ ʥʘʨʦʜʥʦ-ʭʦʟʷʡ-

ʩʪʚʝʥʥʳʭ ʟʘʜʘʯ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʠ ʩʥʠʞʝʥʠʝ ʨʠʩʢʦʚ 

ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʢʘʢ ʥʘ ʶʛʝ ʈʦʩʩʠʠ, ʥʦ ʚʦ ʚʩʝʤ ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠ-

ʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ. ɺʳʷʚʣʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚʘʞʥʳ 

ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʤʝʪʦʜʦʚ ʧʨʦʛʥʦʟʘ ʠ ʤʦʜʝʣʝʡ ʢʣʠʤʘʪʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʦʥʠ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʯʝʪʘ ʚ ʤʦʜʝʣʷʭ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʮʠʢʣʦʥʠʯʝ-

ʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʚʢʣʘʜʘ ʨʝʛʠʦ-

ʥʘʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ, ʘ ʠʤʝʥʥʦ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʢʦʣʝʙʘʥʠʷ, ʚʨʝʤʝʥʥʦʡ ʟʘ-

ʜʝʨʞʢʠ ʦʪʢʣʠʢʦʚ ʥʘ ʪʠʭʦʦʢʝʘʥʩʢʠʝ ʢʦʣʝʙʘʥʠʷ, ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʩʦʙʳʪʠʡ 

ʕʅʖʂ ʠ ʜʝʩʷʪʠʣʝʪʥʝʡ-ʤʝʞʜʝʩʷʪʠʣʝʪʥʝʡ ʠʟʤʝʥʯʠʚʦʩʪʠ. ʇʦʣʫʯʝʥʥʳʝ ʦʮʝʥʢʠ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ ʧʘʨʘʤʝʪʨʦʚ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʠʥ-

ʪʝʥʩʠʚʥʫʶ, ʚ ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ, ʠʭ ʪʨʝʥʜʳ ʠ ʟʘʢʦʥʦ-

ʤʝʨʥʦʩʪʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʥʘ ʤʝʞʛʦʜʦʚʦʤ, ʜʝʩʷʪʠʣʝʪʥʝʤ ʠ ʤʝʞʜʝʩʷʪʠʣʝʪʥʝʤ 

ʤʘʩʰʪʘʙʘʭ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʧʨʠ ʧʣʘ-

ʥʠʨʦʚʘʥʠʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʇʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦ-

ʣʫʯʝʥʥʳʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʦʚ, ʩʚʷ-

ʟʘʥʥʳʭ ʩ ʰʪʦʨʤʦʚʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ ʘʛʨʘʨʥʦʤ 

ʢʦʤʧʣʝʢʩʝ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʢʨʝʘʮʠʦʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʧʦ-

ʪʝʥʮʠʘʣʘ ʢʫʨʦʨʪʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤ ʚʝʜʦʤʩʪʚʘʤ ʠ ʦʨʛʘʥʠʟʘʮʠʷʤ 

ʧʦ ʚʦʧʨʦʩʘʤ ʨʘʟʚʠʪʠʷ ʧʨʠʤʦʨʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʙʝʟʘʚʘʨʠʡʥʦʡ ʨʘʙʦʪʳ ʤʦʨʩʢʦʛʦ 
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ʪʨʘʥʩʧʦʨʪʘ, ʧʦʨʪʦʚ ʠ ʠʥʞʝʥʝʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʚ ʮʝʣʦʤ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʏʝʨʥʦʛʦ ʠ ʉʨʝʜʠʟʝʤʥʦʛʦ ʤʦʨʝʡ.  

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʧʝ-

ʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʫʯʝʙʥʳʝ ʢʫʨʩʳ ʣʝʢʮʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʛʝʦʛʨʘʬʠʯʝ-

ʩʢʦʛʦ ʠ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ɺʋɿʦʚ. 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʠ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʩʩʝʨʪʘʮʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʥʦʛʦʣʝʪʥʠʭ ʤʘʩʩʠʚʦʚ ʧʘʨʘʤʝʪʨʦʚ ʮʠʢʣʦʥʦʚ, ʩʫʤʤʘʨʥʦ ʧʦʢʨʳʚʘʶʱʠʭ ʧʝʨʠʦʜ 

1950ï2100 ʛʛ., ʧʦʣʫʯʝʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʨʝʘʥʘʣʠʟʦʚ 

NCEP/NCAR, ERA-5 ʠ 20CR, ʘ ʪʘʢʞʝ ʥʘ ʦʩʥʦʚʝ ʘʥʩʘʤʙʣʷ ʤʦʜʝʣʝʡ CMIP6. 

ʇʨʠʛʦʜʥʦʩʪʴ ʜʘʥʥʳʭ ʨʝʘʥʘʣʠʟʦʚ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʠʥʦʧʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʩ ʭʘʨʘʢʪʝʨʥʳʤʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʤʘʩʰʪʘʙʘʤʠ ʧʦʨʷʜʢʘ 1000 ʢʤ ʧʦʜʪʚʝʨʞʜʝʥʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʝʦʙʭʦʜʠ-

ʤʦʝ ʢʘʯʝʩʪʚʦ ʤʘʩʩʠʚʦʚ ʧʘʨʘʤʝʪʨʦʚ ʮʠʢʣʦʥʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʦ ʨʘʟʥʳʤ ʜʘʥʥʳʤ, 

ʧʦʜʪʚʝʨʞʜʝʥʦ ʠʭ ʚʟʘʠʤʥʳʤ ʩʨʘʚʥʝʥʠʝʤ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʝʤ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘ-

ʣʠʟʘ ʩʙʦʨʥʦ-ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʢʘʨʪ ʤʝʪʝʦʥʘʙʣʶʜʝʥʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʝʡ 

CMIP6 ʚʝʨʠʬʠʮʠʨʦʚʘʣʠʩʴ ʧʦ ʜʘʥʥʳʤ ʨʝʘʥʘʣʠʟʦʚ NCEP/NCAR ʠ ERA5 ʟʘ ʩʦ-

ʚʨʝʤʝʥʥʳʡ ʠʩʪʦʨʠʯʝʩʢʠʡ ʧʝʨʠʦʜ ʩ 2000 ʧʦ 2014 ʛʦʜ. 

ʆʙʦʩʥʦʚʘʥʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʩʩʝʨʪʘʮʠʠ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʘʧʨʦʙʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʠʢ ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪʨʦʚ ʮʠʢʣʦʥʦʚ ʩ ʧʦʜʪʚʝʨʞʜʝʥʥʳʤ ʢʘ-

ʯʝʩʪʚʦʤ ʠ ʧʨʠʤʝʥʝʥʠʠ ʩʪʘʥʜʘʨʪʥʳʭ ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ: 

ʩʧʝʢʪʨʘʣʴʥʦʛʦ, ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ, ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ, ʢʦʤʧʦʟʠʪʥʦʛʦ ʘʥʘʣʠʟʘ. 

ʆʙʦʩʥʦʚʘʥʥʦʩʪʴ ʩʝʟʦʥʥʦʛʦ ʧʨʦʛʥʦʟʘ ʠ ʧʨʦʝʢʮʠʡ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦ-

ʩʪʠ ʥʘ XXI  ʚʝʢ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʧʨʦʛʨʘʤʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚ ʀʥʩʪʠ-

ʪʫʪʝ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʧʨʦʰʝʜʰʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʨʝʛʠʩʪʨʘ-

ʮʠʶ. 

ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʦʞʝʥʥʳʝ ʚ ʦʩʥʦʚʫ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ, ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʚ ʨʘʤʢʘʭ ʩʣʝʜʫʶʱʠʭ ʥʘʫʯʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʧʨʦʝʢʪʦʚ: ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʭ ʟʘʜʘʥʠʡ ʨʝʛ. ˉ 124013000609-2, ʨʝʛ. ˉ 121122300072-3, ʨʝʛ. ˉ 

ɸɸɸɸ-ɸ19-119031490078-9, ʨʝʛ. ˉ ɸɸɸɸ-ɸ17-117021310101-2, ʧʨʦʝʢʪʦʚ 
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ʈʌʌʀ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʘʚʪʦʨʘ (ˉ 18-45-920068, ˉ 16-35-00186) ʠ ʧʨʦʝʢʪʦʚ 

ʈʌʌʀ ʧʨʠ ʫʯʘʩʪʠʠ ʘʚʪʦʨʘ (ˉ 14-45-01579, ˉ 14-45-01517). 

ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ 

ɼʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʦʙʦʙʱʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʧʝʨʠʦʜ ʩ 2012 ʧʦ 2025 ʛʛ. ʘʚʪʦʨʦʤ ʣʠʯʥʦ ʠʣʠ ʚ ʩʦʘʚʪʦʨʩʪʚʝ ʩ 

ʩʦʪʨʫʜʥʠʢʘʤʠ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʢʦʣʣʝʛʘʤʠ ʠʟ ʜʨʫ-

ʛʠʭ ʨʦʩʩʠʡʩʢʠʭ ʥʘʫʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ, ʧʦʣʫʯʝʥʳ ʘʚʪʦʨʦʤ ʣʠʯʥʦ ʠ 

ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʦʙʦʙʱʘʶʱʠʭ ʨʘʙʦʪʘʭ ʧʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ. ɺ ʧʫʙʣʠʢʘʮʠʷʭ 

ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʩʚʷʟʠ ʤʝʞʛʦʜʦʚʳʭ-ʤʝʞʜʝʩʷʪʠʣʝʪʥʠʭ ʠʟʤʝʥʝʥʠʡ ʮʠʢʣʦʥʠʯʝ-

ʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʩ ʛʣʦʙʘʣʴʥʳʤʠ 

ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʩʦʘʚʪʦʨʩʪʚʝ ʩ ɽ.ʅ. ɺʦʩʢʨʝʩʝʥ-

ʩʢʦʡ ʘʚʪʦʨ ʧʨʠʥʠʤʘʣ ʧʘʨʠʪʝʪʥʦʝ ʫʯʘʩʪʠʝ ʚ ʧʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯ ʠ ʧʨʠʦʨʠʪʝʪʥʦʝ 

ʫʯʘʩʪʠʝ ʚ ʘʥʘʣʠʟʝ ʠ ʦʙʩʫʞʜʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʬʦʨʤʫʣʠʨʦʚʢʝ ʚʳʚʦʜʦʚ. 

ɸʚʪʦʨʩʪʚʦ ʤʝʪʦʜʠʢ ʚʳʜʝʣʝʥʠʷ ʮʠʢʣʦʥʦʚ ʧʨʠʥʘʜʣʝʞʠʪ ʄ.ʖ. ɹʘʨʜʠʥʫ 

(ʌɻɹʋʅ ʀʥʩʪʠʪʫʪ ʛʝʦʛʨʘʬʠʠ ʈɸʅ), ʘ ʪʘʢʞʝ ɺ.ʖ. ɾʫʨʘʚʩʢʦʤʫ ʠ ɺ.ʇ. ɽʚʩʪʠʛ-

ʥʝʝʚʫ (ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʛʨʘʤʤ ʜʣʷ ʕɺʄ ˉ 

2021662858 ʦʪ 06.08.2021 ʛ., ˉ 2021666926 ʦʪ 21.10.2021 ʛ.) (ʀʥʩʪʠʪʫʪ ʧʨʠ-

ʨʦʜʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ). ɸʚʪʦʨʩʪʚʦ ʤʦʜʝʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ 

ʧʨʠʥʘʜʣʝʞʠʪ ɸ.ʉ. ʃʫʙʢʦʚʫ (ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ 

ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʕɺʄ ˉ 2021668360 ʦʪ 15.11.2021 ʛ.) (ʀʥʩʪʠʪʫʪ ʧʨʠʨʦʜʥʦ-ʪʝʭ-

ʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ). ʇʨʦʛʨʘʤʤʘ ʜʣʷ ʘʥʩʘʤʙʣʝʚʳʭ ʦʮʝʥʦʢ ʙʘʨʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚʘ-

ʥʠʡ ʚ XXI  ʚʝʢʝ ʧʦ ʤʦʜʝʣʷʤ CMIP6 ʨʘʟʨʘʙʦʪʘʥʘ ɺ.ʖ. ɾʫʨʘʚʩʢʠʤ ʠ ɸ.ʉ. ʃʫʙ-

ʢʦʚʳʤ (ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʕɺʄ 

 ̄2023610168 ʦʪ 09.01.2023 ʛ.) (ʀʥʩʪʠʪʫʪ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ). 

ʏʘʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ, ʢʘʩʘʶʱʠʭʩʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʬʫʥ-

ʜʘʤʝʥʪʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʧʦʣʥʝʥʘ ʩʦʚʤʝʩʪʥʦ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ ʉʝʚʘʩʪʦ-

ʧʦʣʴʩʢʦʛʦ ʮʝʥʪʨʘ ʧʦ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ʠ ʤʦʥʠʪʦʨʠʥʛʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ʌɻɹʋʅ çʅʠʢʠʪʩʢʠʡ ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ ï ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʈɸʅè, 

ʌɻɹʋʅ çɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ 
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ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʠ ʚʠʥʦʜʝʣʠʷ çʄʘʛʘʨʘʯè ʈɸʅè, ɻɹʋɿ ʈʂ çɸʢʘʜʝʤʠʯʝʩʢʠʡ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ, ʤʝʜʠʮʠʥ-

ʩʢʦʡ ʢʣʠʤʘʪʦʣʦʛʠʠ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠʤʝʥʠ ʀ.ʄ. ʉʝʯʝʥʦʚʘè. 

ɸʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ 

ʇʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʦ 24 ʨʘʙʦʪʳ, ʠʟ ʥʠʭ 23 ʨʘʙʦʪ rʚ ʞʫʨʥʘ-

ʣʘʭ, ʚʭʦʜʷʱʠʭ ʚ ʙʝʣʳʡ ʩʧʠʩʦʢ ʈʌ ʠ 17 ʨʘʙʦʪ ʚ ʞʫʨʥʘʣʘʭ, ʚʭʦʜʷʱʠʭ ʚ ʇʝʨʝʯʝʥʴ 

ʚʝʜʫʱʠʭ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ ʞʫʨʥʘʣʦʚ ʠ ʠʟʜʘʥʠʡ ɺɸʂ ʈʌ (çʌʫʥʜʘʤʝʥ-

ʪʘʣʴʥʘʷ ʠ ʧʨʠʢʣʘʜʥʘʷ ʢʣʠʤʘʪʦʣʦʛʠʷè, çɻʝʦʛʨʘʬʠʯʝʩʢʠʡ ʚʝʩʪʥʠʢè, çʀʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʠ ʦʭʨʘʥʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʈʦʩʩʠʠè, çʉʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʦʢʨʫʞʘʶ-

ʱʝʡ ʩʨʝʜʳè, çʕʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʠʙʨʝʞʥʦʡ ʠ ʰʝʣʴʬʦʚʦʡ ʟʦʥ 

ʤʦʨʷè, çɺʠʥʦʛʨʘʜʘʨʩʪʚʦ ʠ ʚʠʥʦʜʝʣʠʝè, çɺʝʩʪʥʠʢ ʬʠʟʠʦʪʝʨʘʧʠʠ ʠ ʢʫʨʦʨʪʦʣʦ-

ʛʠʠè). 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʘ ʩʣʝʜʫʶʱʠʭ ʚʩʝʨʦʩʩʠʡʩʢʠʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ: 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʧʦ ʵʢʦʣʦʛʠʠ ʠ ʚʦʧʨʦʩʘʤ 

ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ICECC (2025 ʛ.), ʝʞʝʛʦʜʥʘʷ ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʄɻʋ 

çʃʦʤʦʥʦʩʦʚʩʢʠʝ ʯʪʝʥʠʷè (2024 ʛ.), ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʀʟʤʝʥʝʥʠʷ 

ʢʣʠʤʘʪʘ: ʧʨʠʯʠʥʳ, ʨʠʩʢʠ, ʧʦʩʣʝʜʩʪʚʠʷ, ʧʨʦʙʣʝʤʳ ʘʜʘʧʪʘʮʠʠ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 

ʂʣʠʤʘʪï2023è (2023 ʛ.), çMediterranean CLImate VARiability  and predictability 

conference. Climate change in the Mediterranean region: lessons learned and new 

perspectives from regional to local scalesè (2022 ʛ.), environment workshop 

çFuture, risks and impacts of intense mediterranean cyclonesè (2022 ʛ.), ʤʝʞʜʫʥʘ-

ʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʕʤʠʩʩʠʷ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ 

ʩʝʛʦʜʥʷ ʠ ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʰʣʦʤ: ʠʩʪʦʯʥʠʢʠ, ʚʣʠʷʥʠʝ ʥʘ ʢʣʠʤʘʪ ʠ ʦʢʨʫʞʘ-

ʶʱʫʶ ʩʨʝʜʫ (GREG 2022)è (2022 ʛ.), ç3rd Conference of the Arabian Journal of 

Geosciences (CAJG)è (2020 ʛ.), ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝ-

ʨʝʥʮʠʷ çʉʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè (2018ï2025 ʛʛ.), ʚʩʝʨʦʩʩʠʡ-

ʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʰʢʦʣʘ-ʢʦʥʬʝʨʝʥʮʠʷ çʅʘʟʝʤʥʳʝ ʠ ʤʦʨʩʢʠʝ ʵʢʦʩʠ-

ʩʪʝʤʳ ʇʨʠʯʝʨʥʦʤʦʨʴʷ ʠ ʠʭ ʦʭʨʘʥʘè (2020 ʛ.), ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠ-

ʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʀʥʥʦʚʘʮʠʠ ʚ ʛʝʦʣʦʛʠʠ, ʛʝʦʬʠʟʠʢʝ ʠ ʛʝʦʛʨʘʬʠʠè 
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(2019 ʛ.). ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʰʢʦʣʘ-ʢʦʥʬʝʨʝʥʮʠʷ çʅʘʟʝʤʥʳʝ ʠ ʤʦʨʩʢʠʝ ʵʢʦ-

ʩʠʩʪʝʤʳ ʇʨʠʯʝʨʥʦʤʦʨʴʷ ʠ ʠʭ ʦʭʨʘʥʘè (2018 ʛ.), ʤʦʣʦʜʝʞʥʘʷ ʥʘʫʯʥʘʷ ʢʦʥʬʝ-

ʨʝʥʮʠʷ çʄʦʨʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʮʠʦʥʘʣʴʥʦʝ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝè 

(2018 ʛ.), ç3rd International Conference on Environment and Sustainable Develop-

ment of Territories ï Ecological Challenges of the 21st Century (2017 ʛ.)è, ʚʩʝʨʦʩ-

ʩʠʡʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çɻʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʷ ʠ ʵʢʦʣʦʛʠʷ: ʥʘʫʯʥʳʝ ʠ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚʳè (2017 ʛ.), çEuropean Geosciences Union 

General Assembly 2014è (2014 ʛ.). 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʨʘʙʦʪʳ 

ɼʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, 6 ʛʣʘʚ ʠ ʟʘʢʣʶʯʝʥʠʷ. ʉʧʠ-

ʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʥʘʩʯʠʪʳʚʘʝʪ 487 ʥʘʠʤʝʥʦʚʘʥʠʡ. ʈʘʙʦʪʘ ʩʦʜʝʨʞʠʪ 370 ʩʪʨ. ʢʦʤ-

ʧʴʶʪʝʨʥʦʛʦ ʪʝʢʩʪʘ, ʚʢʣʶʯʘʷ 89 ʨʠʩʫʥʢʦʚ ʠ 20 ʪʘʙʣʠʮ, ʘ ʪʘʢʞʝ ʧʨʠʣʦʞʝʥʠʷ ɸ 

ʠ ɹ ʥʘ 28 ʩʪʨ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʛʣʫʙʦʢʫʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʥʘʫʯʥʦʤʫ ʢʦʥʩʫʣʴʪʘʥʪʫ, ʜʦʢ-

ʪʦʨʫ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨʫ ɽʣʝʥʝ ʅʠʢʦʣʘʝʚʥʝ ɺʦʩʢʨʝʩʝʥʩʢʦʡ ʟʘ 

ʚʥʠʤʘʥʠʝ, ʧʦʜʜʝʨʞʢʫ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʜʘʥ-

ʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʊʘʢʞʝ ʘʚʪʦʨ ʩʯʠʪʘʝʪ ʩʚʦʠʤ ʜʦʣʛʦʤ ʚʳʨʘʟʠʪʴ ʧʨʠʟʥʘʪʝʣʴ-

ʥʦʩʪʴ ʜʦʢʪʦʨʫ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ, ʯʣʝʥʫ-ʢʦʨʨʝʩʧʦʥʜʝʥʪʫ ʈɸʅ, ʧʨʦʬʝʩʩʦʨʫ 

ɸ.ɹ. ʇʦʣʦʥʩʢʦʤʫ ʠ ʚʩʝʤ ʩʦʘʚʪʦʨʘʤ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʣʣʝʛʘʤ ʠʟ ʣʘʙʦʨʘʪʦʨʠʠ 

ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʢʝʘʥʘ ʠ ʘʪʤʦʩʬʝʨʳ ʠ ʠʟʤʝʥʝʥʠʡ ʢʣʠ-

ʤʘʪʘ ʀʇʊʉ. 

ɸʚʪʦʨ ʠʩʢʨʝʥʥʝ ʙʣʘʛʦʜʘʨʥʘ ʟʘʚʝʜʫʶʱʝʤʫ ʦʪʜʝʣʦʤ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʚʝʨʦ-

ʷʪʥʦʩʪʥʦʛʦ ʧʨʦʛʥʦʟʘ ʢʣʠʤʘʪʘ ʌɻɹʋ çʀʥʩʪʠʪʫʪ ʛʣʦʙʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ ʠ ʵʢʦʣʦ-

ʛʠʠ ʠʤ. ʘʢʘʜʝʤʠʢʘ ʖ.ɸ. ʀʟʨʘʵʣʷè  ʄ.ʖ. ɹʘʨʜʠʥʫ  ʟʘ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʤʘʪʝ-

ʨʠʘʣʳ ʠ ʤʥʦʛʦʣʝʪʥʶʶ ʩʦʚʤʝʩʪʥʫʶ ʨʘʙʦʪʫ.  
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ɻʃɸɺɸ 1. ɻʣʦʙʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʠ ʠʟʤʝʥʯʠʚʦʩʪʴ ʢʣʠʤʘʪʘ, ʦʙʫʩʣʦʚʣʠʚʘ-

ʶʱʠʝ ʨʝʛʠʦʥʘʣʴʥʫʶ ʮʠʢʣʦʥʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ: ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʠʟʫʯʝʥʥʦʩʪʠ ʧʨʦʙʣʝʤʳ 

1.1. ʀʟʤʝʥʝʥʠʷ ʠ ʠʟʤʝʥʯʠʚʦʩʪʴ ʢʣʠʤʘʪʘ 

ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʜʠʩʢʫʩʩʠʦʥʥʳʭ ʧʨʦʙʣʝʤ ʥʘ ʨʫʙʝʞʝ XX ʠ XXI ʚʝʢʘ, 

ʘʢʪʫʘʣʴʥʳʭ ʢʘʢ ʜʣʷ ʥʘʫʢʠ, ʪʘʢ ʠ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʘ ʪʘʢʞʝ ʦʜ-

ʥʠʤ ʠʟ ʙʦʣʴʰʠʭ ʚʳʟʦʚʦʚ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʤʘʩʰʪʘʙʝ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʦ ʛʣʦ-

ʙʘʣʴʥʦʤ ʠʟʤʝʥʝʥʠʠ ʢʣʠʤʘʪʘ ʠ ʝʛʦ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʦʷʚʣʝʥʠʷʭ. ʇʨʠ ʵʪʦʤ ʘʢ-

ʪʠʚʥʦ ʦʙʩʫʞʜʘʝʪʩʷ ʚʢʣʘʜ ʝʩʪʝʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʚ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʢʣʠʤʘʪʘ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʝʛʦ ʠʟʤʝʥʝʥʠʷ.  

ɽʩʪʝʩʪʚʝʥʥʘʷ ʢʣʠʤʘʪʠʯʝʩʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ, ʢʦʪʦʨʘʷ ʥʘʚʷʟʳʚʘʝʪʩʷ ʢʣʠʤʘ-

ʪʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʠ ʊʠʭʦʛʦ ʦʢʝʘʥʦʚ [170, 213, 217, 356, 

422, 430], ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʥʘ ʪʨʝʥʜ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ. ɺ ʨʘʙʦʪʝ [111] ʧʦ-

ʢʘʟʘʥʦ, ʯʪʦ ʤʝʞʜʝʩʷʪʠʣʝʪʥʷʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʢʣʠʤʘʪʘ ʚ ɸʪʣʘʥʪʠʢʝ ʠ ɸʨʢʪʠʢʝ ʦʪ-

ʚʝʯʘʝʪ ʟʘ 54% ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʠ 58% ʧʦʪʝʧʣʝʥʠʷ ʚ ʉʝʚʝʨʥʦʤ ʧʦʣʫʰʘ-

ʨʠʠ ʚ ʧʦʩʣʝʜʥʝʡ ʪʨʝʪʠ ʍʍ ʚ. ʂʨʦʤʝ ʪʦʛʦ, ʠʟʤʝʥʯʠʚʦʩʪʴ ʢʣʠʤʘʪʘ ɸʪʣʘʥʪʠʢʠ ʠ 

ʊʠʭʦʛʦ ʦʢʝʘʥʘ ʤʦʞʝʪ ʙʳʪʴ ʦʪʚʝʪʩʪʚʝʥʥʘ ʟʘ ʟʘʤʝʜʣʝʥʠʝ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝ-

ʥʠʷ ʚ 1998ï2013 ʛʛ. [422, 201, 411], ʥʘʟʳʚʘʝʤʦʝ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʤʠ ʘʚʪʦʨʘʤʠ 

çʧʘʫʟʦʡè ʚ ʛʣʦʙʘʣʴʥʦʤ ʧʦʪʝʧʣʝʥʠʠ, ʯʪʦ ʚ ʩʚʦʝ ʚʨʝʤʷ ʚʳʟʚʘʣʦ ʤʥʦʛʦ ʩʧʦʨʦʚ.  

ɺ ʵʪʦʡ ʩʚʷʟʠ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʨʦʛʥʦʟʦʚ ʚʘʞʥʦ ʧʦʥʠʤʘʪʴ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʢʚʘʟʠʧʝʨʠʦʜʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʢʣʠʤʘʪʘ. ɿʥʘʥʠʝ ʟʘʢʦʥʦ-

ʤʝʨʥʦʩʪʝʡ ʨʝʛʠʦʥʘʣʴʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʚʘʞʥʦ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʜʦʣʛʦʩʨʦʯʥʳʭ ʧʨʦʛʥʦʟʦʚ ʧʦʛʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʘʥʦʤʘʣʠʡ ʠ ʜʣʷ ʨʝʰʝʥʠʷ 

ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʟʚʠʪʠʷ ʚ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ [344]. ʇʨʠ ʵʪʦʤ ʢʣʠʤʘʪʠʯʝʩʢʘʷ ʠʟʤʝʥ-

ʯʠʚʦʩʪʴ ʚʢʣʶʯʘʝʪ ʢʚʘʟʠʧʝʨʠʦʜʠʯʝʩʢʠʝ ʤʘʩʰʪʘʙʳ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ (ʤʝʞʛʦʜʦ-

ʚʦʡ ʤʘʩʰʪʘʙ) ʜʦ ʜʝʩʷʪʠʣʝʪʠʡ (ʜʝʩʷʪʠʣʝʪʥʠʡ-ʤʝʞʜʝʩʷʪʠʣʝʪʥʠʡ ʤʘʩʰʪʘʙ).  

ʇʦ ʨʝʢʦʤʝʥʜʘʮʠʠ ɺʩʝʤʠʨʥʦʡ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʢʣʠʤʘʪ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʚʨʝʤʝʥʥʦʤ ʤʘʩʰʪʘʙʝ 30-ʪʠ ʣʝʪ. ʂʣʠʤʘʪ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ 
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ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ʆʩʥʦʚʥʳʤʠ ʢʦʤʧʦ-

ʥʝʥʪʘʤʠ ʵʪʦʡ ʩʠʩʪʝʤʳ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ ʩʣʦʞʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ, ʷʚʣʷʶʪʩʷ 

ʧʷʪʴ ʛʝʦʩʬʝʨ: ʘʪʤʦʩʬʝʨʘ, ʛʠʜʨʦʩʬʝʨʘ, ʢʨʠʦʩʬʝʨʘ, ʙʠʦʩʬʝʨʘ ʠ ʣʠʪʦʩʬʝʨʘ. ʇʨʠ 

ʵʪʦʤ ʦʢʝʘʥ ʟʘʥʠʤʘʝʪ ʙʦʣʝʝ 70% ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ. ɺ ʦʧʨʝʜʝʣʝʥʥʦʤ ʧʨʠʙʣʠ-

ʞʝʥʠʠ ʢʣʠʤʘʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʢʘʢ ʩʠʩʪʝʤʫ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʘʪʤʦʩʬʝʨʳ ʠ ʦʢʝʘʥʘ. ɻʣʦʙʘʣʴʥʳʝ ʢʚʘʟʠʧʝʨʠʦʜʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ʦʢʝʘʥʘ ʠ ʘʪʤʦʩʬʝʨʳ ʦʪʚʝʯʘʶʪ ʟʘ ʦʩʥʦʚʥʳʝ ʤʘʩʰʪʘʙʳ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʢʣʠʤʘʪʘ. 

ʊʘʢʠʝ ʧʨʦʮʝʩʩʳ ʘʢʪʠʚʠʟʠʨʫʶʪʩʷ, ʥʘʧʨʠʤʝʨ, ʚ ʵʥʝʨʛʦʘʢʪʠʚʥʳʭ ʟʦʥʘʭ ʦʢʝ-

ʘʥʠʯʝʩʢʠʭ ʢʨʫʛʦʚʦʨʦʪʦʚ [187, 256]. ʕʪʠ ʢʚʘʟʠʧʝʨʠʦʜʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʥʘʟʳ-

ʚʘʶʪ ʪʘʢʞʝ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʢʦʣʝʙʘʥʠʷʤʠ, ʩʠʛʥʘʣʘʤʠ ʠʣʠ ʤʦʜʘʤʠ. ɺ ʦʩʥʦʚʥʦʤ 

ʠʭ ʦʧʠʩʘʥʠʝ ʧʨʦʚʦʜʷʪ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʥʜʝʢʩʳ, ʘ ʪʘʢʞʝ ʠʭ ʧʦ-

ʣʦʞʠʪʝʣʴʥʳʝ ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʬʘʟʳ. ʅʘ ʦʩʥʦʚʝ ʫʩʪʘʥʦʚʣʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦ-

ʩʪʝʡ ʠʟʫʯʘʝʤʳʭ ʢʦʣʝʙʘʥʠʡ ʠʥʜʝʢʩʳ, ʷʚʣʷʶʱʠʝʩʷ ʠʭ ʠʥʜʠʢʘʪʦʨʘʤʠ, ʤʦʛʫʪ ʩʣʫ-

ʞʠʪʴ ʧʨʝʜʠʢʪʦʨʘʤʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʘʥʦʤʘʣʠʡ. 

ʎʝʥʪʨʳ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʢʝʘʥʘ ʠ ʘʪʤʦʩʬʝʨʳ ʭʘʨʘʢ-

ʪʝʨʠʟʫʶʪʩʷ ʩʠʣʴʥʦʡ ʢʦʨʨʝʣʷʮʠʝʡ ʩ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʘʥʦʤʘʣʠ-

ʷʤʠ. ɺ ʘʪʤʦʩʬʝʨʝ ʦʥʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʳʤ ʮʝʥʪʨʘʤ ʚʳʩʦ-

ʢʦʛʦ/ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ ʘʪʤʦʩʬʝʨʥʳʤ ʮʝʥʪʨʘʤ ʜʝʡʩʪʚʠʷ, 

ʥʘʧʨʠʤʝʨ, ʩʦʛʣʘʩʥʦ ʨʘʙʦʪʝ [327, 394]. ɺ ʦʢʝʘʥʝ ʦʥʠ ʩʚʷʟʘʥʳ ʩ ʨʘʡʦʥʘʤʠ ʥʘʠʙʦ-

ʣʝʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʢʝʘʥʘ ʠ ʘʪʤʦʩʬʝʨʳ ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʚʝʣʠ-

ʯʠʥʘʤʠ ʷʚʥʳʭ ʠ ʩʢʨʳʪʳʭ ʧʦʪʦʢʦʚ ʪʝʧʣʘ. ʕʪʦ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ɻ ʥʝʨʛʦʘʢʪʠʚʥʳʝ 

ʟʦʥr ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ [256, 301], ʥʘʧʨʠʤʝʨ, ʚ ʦʢʨʝʩʪʥʦʩʪʠ ɻʦʣʴʬʩʪʨʠʤʘ. ʕʪʠ 

ʛʣʦʙʘʣʴʥʳʝ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʧʨʦʮʝʩʩʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʩʠʩʪʝʤʝ ʦʢʝʘʥïʘʪ-

ʤʦʩʬʝʨʘ ʥʘʟʳʚʘʶʪ ʜʘʣʴʥʦʜʝʡʩʪʚʫʶʱʠʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʤʦʜʘʤʠ, ʪʘʢ ʢʘʢ ʠʭ 

ʦʪʢʣʠʢʠ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʨʘʟʥʳʭ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʜʘʣʸʥʥʳʭ, ʨʝʛʠʦʥʘʭ ʟʝʤʥʦʛʦ 

ʰʘʨʘ [144, 187, 279]. ʀʭ ʠʥʜʝʢʩʳ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦʛʦ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʠʣʠ ʘʥʘʣʠʟʘ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ ʘʪʤʦ-

ʩʬʝʨʥʳʭ / ʦʢʝʘʥʠʯʝʩʢʠʭ ʧʦʣʝʡ. ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʤʦʜʳ ʦʧʨʝʜʝʣʷʶʪ ʨʝʞʠʤ ʦʙ-

ʱʝʡ ʮʠʨʢʫʣʷʮʠʠ ʘʪʤʦʩʬʝʨʳ, ʦʢʘʟʳʚʘʷ ʚʣʠʷʥʠʝ ʥʘ ʪʘʢʠʝ ʝʝ ʵʣʝʤʝʥʪʳ, ʢʘʢ 
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ʩʨʝʜʥʠʡ ʧʝʨʝʥʦʩ, ʙʘʨʠʯʝʩʢʠʝ ʘʥʦʤʘʣʠʠ, ʛʨʘʜʠʝʥʪʳ ʠ ʬʨʦʥʪʳ, ʩʠʥʦʧʪʠʯʝʩʢʠʝ 

ʩʠʩʪʝʤʳ, ʧʝʨʝʥʦʩ ʪʝʧʣʘ ʠ ʚʣʘʛʠ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʩʪʨʫʡʥʦʛʦ 

ʪʝʯʝʥʠʷ ʠ ʰʪʦʨʤ-ʪʨʝʢʠ [237, 238, 389, 390, 423, 433, 456]. 

ʇʨʦʮʝʩʩʳ ʚ ʄʠʨʦʚʦʤ ʦʢʝʘʥʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʤʦʜʘʤʠ ʥʠʟ-

ʢʦʯʘʩʪʦʪʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ, ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʪʝʤʧʝʨʘʪʫʨʝ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʦʢʝʘʥʘ [187]. ʆʩʥʦʚʥʳʤʠ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʕʣʴ-ʅʠʥʴʦïʖʞʥʦʝ ʢʦ-

ʣʝʙʘʥʠʝ (ʕʅʖʂ) [380, 421] ʩ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʩʤʝʥʳ ʬʘʟ 2ï7 ʣʝʪ, ʊʠʭʦʦʢʝʘʥ-

ʩʢʦʝ ʜʝʩʷʪʠʣʝʪʥʝʝ ʢʦʣʝʙʘʥʠʝ (ʊɼʆ) [303, 477, 384] ʩ ʪʠʧʠʯʥʳʤ ʧʝʨʠʦʜʦʤ ʦʢʦʣʦ 

20 ʣʝʪ ʠ ɸʪʣʘʥʪʠʯʝʩʢʦʝ ʤʝʞʜʝʩʷʪʠʣʝʪʥʝʝ ʢʦʣʝʙʘʥʠʝ (ɸʄʆ) [255, 396, 464] ʩ 

ʪʠʧʠʯʥʳʤ ʧʝʨʠʦʜʦʤ 60ï70 ʣʝʪ. ʉʤʝʥʘ ʬʘʟ ʵʪʠʭ ʢʦʣʝʙʘʥʠʡ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝ-

ʥʠʶ ʨʝʞʠʤʘ ʘʪʤʦʩʬʝʨʥʦʡ ʮʠʨʢʫʣʷʮʠʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʝʝ ʜʝ-

ʩʷʪʢʘ ʘʪʤʦʩʬʝʨʥʳʭ ʙʘʨʠʯʝʩʢʠʭ ʤʦʜ ʩ ʧʝʨʠʦʜʘʤʠ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʷʮʝʚ ʜʦ ʥʝ-

ʩʢʦʣʴʢʠʭ ʣʝʪ [144, 449]. ʆʩʥʦʚʥʳʤʠ ʩʨʝʜʠ ʥʠʭ ʷʚʣʷʶʪʩʷ ʉʝʚʝʨʦʘʪʣʘʥʪʠʯʝʩʢʦʝ 

ʢʦʣʝʙʘʥʠʝ (ʉɸʂ) [149, 237, 239, 403, 445], ɺʦʩʪʦʯʥʦʘʪʣʘʥʪʠʯʝʩʢʦʝ ʢʦʣʝʙʘʥʠʝ 

(ɺɸʂ) [94, 329, 335], ʉʢʘʥʜʠʥʘʚʩʢʦʝ ʠ ɺʦʩʪʦʯʥʦʘʪʣʘʥʪʠʯʝʩʢʦʝ/ɿʘʧʘʜʥʦʨʦʩʩʠʡ-

ʩʢʦʝ ʢʦʣʝʙʘʥʠʷ (SCAND ʠ EA/WR ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʥʘʟʳʚʘʝʤʳʝ ʘʚʪʦʨʘʤʠ ʨʘ-

ʙʦʪʳ [144] ɽʚʨʘʟʠʷ-1 ʠ ɽʚʨʘʟʠʷ-2, ʇʦʣʷʨʥʦʝ/ɽʚʨʘʟʠʡʩʢʦʝ ʢʦʣʝʙʘʥʠʝ (POL-

EUR) [206] ʠ ʜʨʫʛʠʝ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʠʟʫʯʘʝʤʦʤ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʨʝʛʠʦʥʝ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʘʢʞʝ ʤʝʩʪʥʳʝ ʢʚʘʟʠʧʝʨʠʦʜʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʧʨʠʟʝʤʥʦʛʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ: ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʝ ʢʦʣʝʙʘʥʠʝ [176, 184, 

299] ʠ ɿʘʧʘʜʥʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʝ ʢʦʣʝʙʘʥʠʝ [307].  

ʆʩʥʦʚʥʦʡ ʤʝʭʘʥʠʟʤ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʠʟʤʝʥʯʠʚʦʩʪʴ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʩʠʛʥʘ-

ʣʦʚ, ʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʉɸʂ ʚ ɸʪʣʘʥʪʠʢʦ-ɽʚʨʦʧʝʡʩʢʦʤ ʨʝʛʠʦʥʝ, ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʩʤʝʱʝʥʠʠ ʪʨʘʝʢʪʦʨʠʡ ʩʝʚʝʨʦʘʪʣʘʥʪʠʯʝʩʢʠʭ ʰʪʦʨʤ-ʪʨʝʢʦʚ ʚ ʨʘʟʥʳʝ ʬʘʟʳ ʢʦ-

ʣʝʙʘʥʠʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ ï ʁʛʦ-ʟʘʧʘʜ [389]. ʇʦ ʜʘʥʥʳʤ ʙʦʣʴʰʠʥ-

ʩʪʚʘ ʨʝʘʥʘʣʠʟʦʚ ʚʳʷʚʣʝʥʳ ʟʥʘʯʠʤʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʪʝʥʜʝʥʮʠʠ ʢʦʣʠʯʝʩʪʚʘ 

ʟʠʤʥʠʭ ʮʠʢʣʦʥʦʚ ʚ ʦʙʣʘʩʪʠ ʦʩʥʦʚʥʦʛʦ ʩʝʚʝʨʦʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʰʪʦʨʤ-ʪʨʝʢʘ ʠ 

ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʪʝʥʜʝʥʮʠʠ ʥʘʜ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʴʶ ʩʨʝʜʥʝʰʠʨʦʪʥʦʡ ɸʪʣʘʥʪʠʢʠ 

ʠ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʤ ʨʝʛʠʦʥʦʤ [415]. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʤʝʱʝʥʠʠ 

ʰʪʦʨʤ-ʪʨʝʢʦʚ ʥʘ ʩʝʚʝʨ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʧʦ ʩʭʝʤʝ ʫʩʠʣʝʥʠʷ 
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ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʬʘʟʳ ʉɸʂ ʠ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʉɸʂ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦ-

ʣʝʝ ʟʥʘʯʠʤʳʭ ʩʠʛʥʘʣʦʚ ʤʝʞʛʦʜʦʚʦʛʦ ʤʘʩʰʪʘʙʘ, ʥʘʙʣʶʜʘʝʤʳʭ ʚ ʩʠʥʦʧʪʠʯʝʩʢʦʡ 

ʜʠʥʘʤʠʢʝ ʘʪʤʦʩʬʝʨʳ ɸʪʣʘʥʪʠʢʦ-ɽʚʨʦʧʝʡʩʢʦʛʦ ʨʝʛʠʦʥʘ [238, 423].  

ʉʝʟʦʥʥʳʝ ʠ ʨʝʛʠʦʥʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʰʪʦʨʤʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ɽʚʨʦʧʝ ʥʘ 

ʤʝʞʛʦʜʦʚʦʤ ʤʘʩʰʪʘʙʝ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʦʧʨʝʜʝʣʷʣʠʩʴ ʠʥʜʝʢʩʦʤ 

ʉɸʂ [319, 451, 452, 375]. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʥʘ ʥʠʭ ʚʦʟʜʝʡʩʪʚʫʶʪ ʠ ʬʘʟʳ ɺɸʂ [96], 

ʠ ʩʦʙʳʪʠʷ ʕʣʴ-ʅʠʥʴʦ ʠ ʃʘ-ʅʠʥʴʷ [334], ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚʳʷʚʣʝʥʦ ʥʘʣʠʯʠʝ ʨʘʟ-

ʣʠʯʥʳʭ (ʮʝʥʪʨʘʣʴʥʳʭ ʠ ʚʦʩʪʦʯʥʳʭ) ʪʠʧʦʚ [90, 437, 218]. ʆʜʥʘʢʦ ʵʪʦ ʜʘʣʝʢʦ ʥʝ 

ʠʩʯʝʨʧʳʚʘʶʱʠʡ ʥʘʙʦʨ ʠʥʜʠʢʘʪʦʨʦʚ (ʩʤ., ʥʘʧʨʠʤʝʨ, [187]). ʂʨʦʤʝ ʪʦʛʦ, ʠʟʤʝʥ-

ʯʠʚʦʩʪʴ ʘʢʪʠʚʥʦʩʪʠ ʰʪʦʨʤʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʜʝʩʷʪʠʣʝʪʥʠʤʠ 

ʢʦʣʝʙʘʥʠʷʤʠ. 

ʆʩʥʦʚʥʳʤʠ ʩʠʛʥʘʣʘʤʠ ʜʝʩʷʪʠʣʝʪʥʝʛʦ-ʤʝʞʜʝʩʷʪʠʣʝʪʥʝʛʦ ʤʘʩʰʪʘʙʘ ʷʚʣʷ-

ʶʪʩʷ ɸʪʣʘʥʪʠʯʝʩʢʘʷ ʤʝʞʜʝʩʷʪʠʣʝʪʥʷʷ ʦʩʮʠʣʣʷʮʠʷ (ɸʄʆ) ʠ ʊʠʭʦʦʢʝʘʥʩʢʘʷ ʜʝ-

ʩʷʪʠʣʝʪʥʷʷ ʦʩʮʠʣʣʷʮʠʷ (ʊɼʆ). ʇʝʨʚʳʝ ʦʧʠʩʘʥʠʷ ɸʄʆ ʧʨʠʚʝʜʝʥʳ ʚ ʨʘʙʦʪʘʭ 

[255, 396]. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʊɼʆ ʚʧʝʨʚʳʝ ʜʘʥʘ ʚ ʨʘʙʦʪʘʭ [303, 475, 477], ʧʨʠʯʝʤ 

ʚ ʜʨʫʛʠʭ ʨʘʙʦʪʘʭ [370] ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʨʤʠʥ ʄʝʞʜʝʩʷʪʠʣʝʪʥʝʝ ʪʠʭʦʦʢʝʘʥʩʢʦʝ 

ʢʦʣʝʙʘʥʠʝ (IPO).  

ʄʝʞʜʝʩʷʪʠʣʝʪʥʷʷ ʢʣʠʤʘʪʠʯʝʩʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʠ ʝʝ ʨʝʛʠʦʥʘʣʴʥʳʝ ʦʪ-

ʢʣʠʢʠ ʧʦ ʚʩʝʤʫ ʟʝʤʥʦʤʫ ʰʘʨʫ ʚʦʩʧʨʦʠʟʚʦʜʷʪʩʷ ʠ ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ 

ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ ʧʘʣʝʦʜʘʥʥʳʭ [285], ʘ ʪʘʢʞʝ ʚ ʠʤʠʪʘʮʠʦʥʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ 

ʢʣʠʤʘʪʘ ʥʘ ʩʨʦʢ ʙʦʣʝʝ 1000 ʣʝʪ, ʦʩʥʦʚʘʥʥʦʤ ʥʘ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ 

[255].  

ʄʝʞʜʝʩʷʪʠʣʝʪʥʷʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ɸʄʆ ʠ ʊɼʆ ʦʙʫʩʣʦʚʣʝʥʘ ʤʘʩʰʪʘʙʘʤʠ 

ʩʫʙʪʨʦʧʠʯʝʩʢʠʭ ʦʢʝʘʥʠʯʝʩʢʠʭ ʢʨʫʛʦʚʦʨʦʪʦʚ ʠ ʤʝʨʠʜʠʦʥʘʣʴʥʦʡ ʦʢʝʘʥʠʯʝʩʢʦʡ 

ʮʠʨʢʫʣʷʮʠʠ. ʉʤʝʱʝʥʠʝ ʬʨʦʥʪʘʣʴʥʳʭ ʟʦʥ ʚ ʦʢʝʘʥʝ, ʥʘʧʨʠʤʝʨ ɻʦʣʴʬʩʪʨʠʤʘ ʚ 

ʉʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʝ [270], ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʚʝʪʚʴʶ ʉʝʚʝʨʦʘʪʣʘʥʪʠʯʝʩʢʦʛʦ 

ʩʫʙʪʨʦʧʠʯʝʩʢʦʛʦ ʢʨʫʛʦʚʦʨʦʪʘ ʠ ʤʝʨʠʜʠʦʥʘʣʴʥʦʡ ʦʢʝʘʥʠʯʝʩʢʦʡ ʮʠʨʢʫʣʷʮʠʠ, 

ʧʨʠʚʦʜʠʪ ʢ ʩʜʚʠʛʫ ʠ ʫʩʠʣʝʥʠʶ ʰʪʦʨʤ-ʪʨʝʢʦʚ ʚ ʦʧʨʝʜʝʣʸʥʥʳʭ ʰʠʨʦʪʘʭ. 

ʍʦʪʷ ʠʥʜʝʢʩʳ ɸʄʆ ʠ ʊɼʆ ʚʳʯʠʩʣʷʶʪʩʷ ʧʦ ʘʥʦʤʘʣʠʷʤ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʤʦʨʷ (ʊʇʆ), ʠʭ ʠʟʤʝʥʯʠʚʦʩʪʴ ʦʪʨʘʞʘʝʪ ʧʨʦʮʝʩʩʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ 



20 

ʩʠʩʪʝʤʝ ʦʢʝʘʥïʘʪʤʦʩʬʝʨʘ ɸʪʣʘʥʪʠʢʠ ʠ ʊʠʭʦʛʦ ʦʢʝʘʥʘ. ʂʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ 

ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʘʥʦʤʘʣʠʠ ʚ ʦʢʝʘʥʝ ʚʳʟʳʚʘʶʪ ʘʥʦʤʘʣʴʥʳʝ ʧʦʪʦʢʠ ʪʝʧʣʘ ʥʘ ʛʨʘ-

ʥʠʮʝ ʩ ʘʪʤʦʩʬʝʨʦʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʬʦʨʤʠʨʫʶʪʩʷ ʘʥʦʤʘʣʠʠ ʧʨʠʟʝʤʥʦʛʦ ʘʪʤʦ-

ʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ (ʇɸɼ), ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʘʪʤʦʩʬʝʨʥʦʡ ʮʠʨʢʫʣʷ-

ʮʠʠ ʠ ʩʤʝʱʝʥʠʶ ʪʨʘʝʢʪʦʨʠʡ ʮʠʢʣʦʥʦʚ.  

ʉʦʛʣʘʩʥʦ ʦʙʟʦʨʫ [153], ʧʦʪʦʢʠ ʪʝʧʣʘ ʥʘ ʛʨʘʥʠʮʝ ʦʢʝʘʥïʘʪʤʦʩʬʝʨʘ ʥʘʠʙʦ-

ʣʝʝ ʚʘʞʥʳ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʵʚʦʣʶʮʠʠ ʮʠʢʣʦʥʦʚ ʜʣʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʚʥʝ-

ʪʨʦʧʠʯʝʩʢʠʭ ʮʠʢʣʦʥʦʚ: ʦʪ ʩʣʫʯʘʝʚ ʚʟʨʳʚʥʦʛʦ ʮʠʢʣʦʛʝʥʝʟʘ ʥʘʜ ʚʦʜʥʦʡ ʧʦʚʝʨʭ-

ʥʦʩʪʴʶ ʜʦ ʦʙʨʘʟʦʚʘʥʠʷ ʮʠʢʣʦʥʦʚ ʥʘ ʬʨʦʥʪʘʣʴʥʳʭ ʚʦʣʥʘʭ ʚ ʘʪʤʦʩʬʝʨʝ, ʚʦʟʥʠ-

ʢʘʶʱʠʭ ʚʜʦʣʴ ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʳʭ ʙʘʨʦʢʣʠʥʥʳʭ ʟʦʥ. ʇʣʘʥʝʪʘʨʥʳʝ ʚʳʩʦʪʥʳʝ 

ʬʨʦʥʪʘʣʴʥʳʝ (ʙʘʨʦʢʣʠʥʥʳʝ) ʟʦʥʳ ʦʧʨʝʜʝʣʷʶʪ ʧʦʣʦʞʝʥʠʝ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʩʪʨʫʡʥʳʭ ʪʝʯʝʥʠʡ ʚ ʘʪʤʦʩʬʝʨʝ, ʦʪ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʵʚʦʣʶʮʠʷ ʬʨʦʥʪʘʣʴʥʳʭ 

ʮʠʢʣʦʥʦʚ. ʉʪʨʫʡʥʦʝ ʪʝʯʝʥʠʝ ʚʣʠʷʝʪ ʥʘ ʧʝʨʝʥʦʩ ʵʥʝʨʛʠʠ ʚ ʧʨʦʮʝʩʩ ʮʠʢʣʦʛʝʥʝʟʘ 

ʧʦʩʨʝʜʩʪʚʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʨʝʜʥʝʛʦ ʧʦʪʦʢʘ ʩ ʚʠʭʨʝʤ. ʇʨʠ ʵʪʦʤ ʪʨʘʝʢʪʦʨʠʠ 

ʮʠʢʣʦʥʦʚ ʠʤʝʶʪ ʪʝʥʜʝʥʮʠʶ ʩʤʝʱʘʪʴʩʷ ʠ ʫʩʠʣʠʚʘʪʴʩʷ ʢ ʩʝʚʝʨʫïʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ 

ʦʪ ʩʠʣʴʥʦʛʦ ʩʪʨʫʡʥʦʛʦ ʪʝʯʝʥʠʷ, ʘ ʪʨʘʝʢʪʦʨʠʠ ʘʥʪʠʮʠʢʣʦʥʦʚ ï ʢ ʶʛʫïʁ ʛʦ-ʚʦ-

ʩʪʦʢʫ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʙʦʪʦʡ [417] ʪʝʧʣʘʷ (ʧʦʣʦʞʠʪʝʣʴʥʘʷ) ʬʘʟʘ AMO ʪʝʩʥʦ 

ʩʚʷʟʘʥʘ ʩʦ ʩʪʨʫʢʪʫʨʦʡ ʧʨʠʟʝʤʥʦʛʦ ʙʘʨʠʯʝʩʢʦʛʦ ʧʦʣʷ, ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʦʪʨʠʮʘ-

ʪʝʣʴʥʦʡ ʬʘʟʳ ʉɸʂ, ʧʨʠ ʵʪʦʤ ʩʥʠʞʘʝʪʩʷ ʘʢʪʠʚʥʦʩʪʴ ʩʫʙʪʨʦʧʠʯʝʩʢʦʛʦ ʩʪʨʫʡ-

ʥʦʛʦ ʪʝʯʝʥʠʷ ʠ ʮʠʢʣʦʥʦʚ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʟʠʤʦʡ. ɺ ʨʘʙʦʪʝ [458] ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʥʘ ʤʘʩʰʪʘʙʘʭ ʚʨʝʤʝʥʠ ʜʦ 30 ʣʝʪ ʉɸʂ ʦʧʨʝʜʝʣʷʝʪ ʢʦʣʝʙʘʥʠʷ ʰʠʨʦʪʳ ʩʝʚʝ-

ʨʦʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʩʪʨʫʡʥʦʛʦ ʪʝʯʝʥʠʷ ʠ ʰʪʦʨʤ-ʪʨʝʢʦʚ, ʘ ʥʘ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʤ 

ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ ʠʭ ʠʥʪʝʥʩʠʚʥʦʩʪʴ. ɺ ʨʘʙʦʪʝ [205] ʧʦʢʘʟʘʥʘ ʟʥʘʯʠʪʝʣʴʥʘʷ 

ʤʝʞʛʦʜʦʚʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʰʪʦʨʤ-ʪʨʝʢʘʤʠ ʠ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʊʇʆ ʚ ʉʝʚʝʨʥʦʡ 

ɸʪʣʘʥʪʠʢʝ ʩ ʷʥʚʘʨʷ ʧʦ ʤʘʨʪ. ʊʘʢʞʝ ʚ ʧʨʝʦʙʣʘʜʘʶʱʝʤ ʨʝʞʠʤʝ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʣʝʪʥʠʭ ʰʪʦʨʤ-ʪʨʝʢʦʚ ʧʦʢʘʟʘʥʘ ʘʢʪʠʚʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʢʝʘʥʘ 

ʠ ʘʪʤʦʩʬʝʨʳ ʠ ʚʘʞʥʘʷ ʨʦʣʴ AMO ʥʘ ʜʝʩʷʪʠʣʝʪʥʝʤ ʤʘʩʰʪʘʙʝ [182]. ʀʟʤʝʥʯʠ-

ʚʦʩʪʴ ʪʨʦʧʠʯʝʩʢʠʭ ʮʠʢʣʦʥʦʚ ʚ ʉʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʤʝʥʦʡ 

ʨʝʞʠʤʦʚ ʤʝʞʜʝʩʷʪʠʣʝʪʥʠʭ ʘʥʦʤʘʣʠʡ, ʢʦʪʦʨʳʝ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʩʠʣʝ 
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ʢʦʨʨʝʣʷʮʠʠ ʩ ʉɸʂ ʠ ʊɼʆ, ʘ ʪʘʢʞʝ ʧʦ ʩʚʷʟʠ ʩ ʘʢʪʠʚʥʦʩʪʴʶ ʰʪʦʨʤ-ʪʨʝʢʦʚ ʚ ʩʝ-

ʚʝʨʥʦʡ ʯʘʩʪʠ ʊʠʭʦʛʦ ʦʢʝʘʥʘ. 

ʀʥʜʝʢʩʳ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʢʘʢ ʦʨʪʦʛʦ-

ʥʘʣʴʥʳʝ (ʥʝʟʘʚʠʩʠʤʳʝ) ʩʠʛʥʘʣʳ (ʥʘʧʨʠʤʝʨ, ʩʦʛʣʘʩʥʦ [187]). ʆʜʥʘʢʦ ʨʘʟʥʦʤʘʩ-

ʰʪʘʙʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʥʝ ʷʚʣʷʶʪʩʷ ʠʟʦʣʠʨʦʚʘʥʥʳʤʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ 

ʚ ʛʣʦʙʘʣʴʥʦʡ ʩʚʷʟʘʥʥʦʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ. ʆʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʠ ʧʨʦ-

ʷʚʣʷʶʪʩʷ ʩʦʚʤʝʩʪʥʦ ʚ ʨʝʛʠʦʥʘʣʴʥʳʭ ʘʥʦʤʘʣʠʷʭ [252]. ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ 

ʚʦʧʨʦʩ ʦ ʤʝʭʘʥʠʟʤʘʭ ʪʘʢʦʛʦ ʫʜʘʣʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʧʨʦʮʝʩʩʦʚ ʚ ɸʪʣʘʥʪʠʯʝʩʢʦʤ ʠ 

ʊʠʭʦʤ ʦʢʝʘʥʘʭ ʦʩʪʘʝʪʩʷ ʜʠʩʢʫʩʩʠʦʥʥʳʤ. ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʦʡ ʪʝʦʨʠʝʡ ʷʚʣʷ-

ʝʪʩʷ ʧʝʨʝʜʘʯʘ ʚʣʠʷʥʠʷ ʧʦ ʘʪʤʦʩʬʝʨʥʳʤ ʤʦʩʪʘʤ. ʆʩʥʦʚʥʳʤ ʟʚʝʥʦʤ ʪʘʢʠʭ ʘʪ-

ʤʦʩʬʝʨʥʳʭ ʤʦʩʪʦʚ ʷʚʣʷʶʪʩʷ ʷʯʝʡʢʠ ʦʙʱʝʡ ʮʠʨʢʫʣʷʮʠʠ ʘʪʤʦʩʬʝʨʳ [41, 127, 

44], ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʰʠʨʦʪʫ ʟʘʧʘʜʥʦʛʦ ʧʝʨʝʥʦʩʘ, ʧʦʣʦʞʝʥʠʝ ʚʳʩʦʪʥʦʡ ʧʣʘ-

ʥʝʪʘʨʥʦʡ ʬʨʦʥʪʘʣʴʥʦʡ ʟʦʥʳ ʠ ʧʘʨʘʤʝʪʨʳ ʘʪʤʦʩʬʝʨʥʳʭ ʚʦʣʥ ʈʦʩʩʙʠ [450]. 

ʍʦʪʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʝʱʝ ʧʨʦʜʦʣʞʘʝʪʩʷ, ʟʘʬʠʢʩʠ-

ʨʦʚʘʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʠʛʥʘʣʦʚ 

ʠ ʠʭ ʫʜʘʣʝʥʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʦʷʚʣʝʥʠʡ. ʅʘʧʨʠʤʝʨ, ʜʝʩʷʪʠʣʝʪʥʠʝ-ʤʝʞʜʝʩʷ-

ʪʠʣʝʪʥʠʝ ʧʨʦʮʝʩʩʳ ʚ ʊʠʭʦʤ ʠ ɸʪʣʘʥʪʠʯʝʩʢʦʤ ʦʢʝʘʥʘʭ ʤʦʜʫʣʠʨʫʶʪ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʝ ʤʝʞʛʦʜʦʚʳʝ ʧʨʦʮʝʩʩʳ, ʪʘʢʠʝ ʢʘʢ ʉɸʂ ʠ ʕʅʖʂ. ɼʣʷ ɸʪʣʘʥʪʠʯʝ-

ʩʢʦʛʦ ʦʢʝʘʥʘ ʚ ʨʘʙʦʪʝ [358] ʧʦʢʘʟʘʥʦ, ʯʪʦ AMO ̫ʚʣʷʝʪʩʷ ʤʝʞʜʝʩʷʪʠʣʝʪʥʠʤ ʨʝ-

ʞʠʤʦʤ ʉɸʂ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʦʛʣʘʩʥʦ ʨʘʙʦʪʝ [459] ʉɸʂ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʷʚ-

ʣʝʥʠʝʤ ʩʪʦʭʘʩʪʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚ ʘʪʤʦʩʬʝʨʝ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʨʘʙʦʪʘʤʠ [272, 347] ʉɸʂ ʠ ɸʄʆ ʩʚʷʟʘʥʳ. ɼʣʷ ʊʠʭʦʛʦ ʦʢʝʘʥʘ ʦʙʥʘʨʫ-

ʞʝʥʦ, ʯʪʦ ʩʦʙʳʪʠʷ ʕʣʴ-ʅʠʥʴʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʴʰʝʡ ʯʘʩʪʦʪʦʡ ʠ ʠʥʪʝʥʩʠʚ-

ʥʦʩʪʴʶ ʚʦ ʚʨʝʤʷ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʬʘʟʳ ʊɼʆ, ʘ ʩʦʙʳʪʠʷ ʃʘ-ʅʠʥʴʷ ï ʚʦ ʚʨʝʤʷ 

ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʬʘʟʳ ʊɼʆ [457]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʙʦʪʦʡ [255] ʚ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ HadCM3 ʠʟʤʝʥ-

ʯʠʚʦʩʪʴ AMO ʦʙʲʷʩʥʷʝʪ ʙʦʣʴʰʠʥʩʪʚʦ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ, ʦʧʨʝʜʝʣʝʥ-

ʥʳʭ ʥʘ ʦʩʥʦʚʝ ʢʦʨʦʪʢʠʭ ʨʷʜʦʚ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ. ʆʜʥʘʢʦ ʚ ʨʘʙʦʪʝ 

[424] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚʣʠʷʥʠʝ ɸʄʆ ʙʳʣʦ ʧʝʨʝʦʮʝʥʝʥʦ ʠ ʚ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʝʨʠ-

ʦʜʳ ʛʣʦʙʘʣʴʥʦʝ ʧʦʪʝʧʣʝʥʠʝ ʠ ʚʣʠʷʥʠʝ ʊʠʭʦʛʦ ʦʢʝʘʥʘ (ʕʣʴ-ʅʠʥʴʦ) ʙʳʣʠ ʙʦʣʝʝ 
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ʩʫʱʝʩʪʚʝʥʥʳʤʠ. ɼʝʩʷʪʠʣʝʪʥʠʡ ʨʝʞʠʤ ʕʣʴ-ʅʠʥʴʦ ʧʦʤʝʥʷʣ ʩʚʦʶ ʬʘʟʫ ʩ ʧʦʣʦ-

ʞʠʪʝʣʴʥʦʡ ʥʘ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʚ ʩʝʨʝʜʠʥʝ 1970-ʭ ʛʦʜʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʩʜʚʠʛʫ 

ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ [303], ʢʦʪʦʨʳʡ ʩʦʛʣʘʩʥʦ ʨʘʙʦʪʝ [337] ʧʨʠʫʨʦʯʝʥ ʢ 

ʩʤʝʥʝ ʬʘʟ ʊɼʆ. ɺʦ ʚʨʝʤʷ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʬʘʟʳ ʊɼʆ ʫʛʣʫʙʣʷʝʪʩʷ ɸʣʝʫʪʩʢʠʡ 

ʤʠʥʠʤʫʤ [9, 24, 303], ʧʨʦʠʩʭʦʜʠʪ ʫʩʠʣʝʥʠʝ ʘʪʤʦʩʬʝʨʥʦʡ ʮʠʨʢʫʣʷʮʠʠ ʠ ʘʢʪʠʚ-

ʥʦʩʪʠ ʰʪʦʨʤ-ʪʨʝʢʦʚ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʊʠʭʦʛʦ ʦʢʝʘʥʘ ʠ ʉʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʝ ʚ 

ʩʚʷʟʠ ʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʚʦʣʥ ʈʦʩʩʙʠ ʩʦ ʩʨʝʜʥʠʤ ʧʦʪʦʢʦʤ [198, 420, 211, 342]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʠʢʣʦʥʳ ʷʚʣʷʶʪʩʷ ʟʘʚʝʨʰʘʶʱʠʤ ʟʚʝʥʦʤ ʚ ʤʝʭʘʥʠʟʤʘʭ 

ʧʝʨʝʜʘʯʠ ʚʣʠʷʥʠʷ ʛʣʦʙʘʣʴʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʨʝʛʠʦʥʘʣʴʥʳʡ 

ʢʣʠʤʘʪ, ʢʘʢ ʧʦʢʘʟʘʥʦ, ʢ ʧʨʠʤʝʨʫ, ʚ ʨʘʙʦʪʝ [165, 342]. ʌʘʟʳ ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʮʝʩ-

ʩʦʚ ʚ ʩʠʩʪʝʤʝ ʦʢʝʘʥïʘʪʤʦʩʬʝʨʘ ʚʳʟʳʚʘʶʪ ʢʚʘʟʠʧʝʨʠʦʜʠʯʝʩʢʫʶ ʩʤʝʥʫ ʟʥʘʢʘ 

ʘʥʦʤʘʣʠʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʮʠʢʣʦʥʦʚ [375, 414, 427]. ɺʥʝʪʨʦʧʠʯʝʩʢʠʝ ʮʠʢʣʦʥʳ ʚ 

ʩʨʝʜʥʠʭ ʰʠʨʦʪʘʭ ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ ʧʝʨʝʥʦʩ ʪʝʧʣʘ ʠ ʚʣʘʛʠ, ʘ ʦʩʦʙʦ ʛʣʫʙʦʢʠʝ ʮʠʢ-

ʣʦʥʳ ʤʦʛʫʪ ʦʙʣʘʜʘʪʴ ʙʦʣʴʰʦʡ ʨʘʟʨʫʰʠʪʝʣʴʥʦʡ ʩʠʣʦʡ ʠʟ-ʟʘ ʩʠʣʴʥʳʭ ʚʝʪʨʦʚ ʠ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʦʩʘʜʢʦʚ [305, 377, 387]. ʆʪʤʝʪʠʤ, ʯʪʦ ʟʜʝʩʴ ʨʝʯʴ ʠʜʝʪ ʥʝ ʦʙ ʦʪ-

ʜʝʣʴʥʳʭ ʨʝʢʦʨʜʥʳʭ ʩʣʫʯʘʷʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʦʩʘʜʢʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʦʠʩʭʦ-

ʜʠʪʴ ʧʨʠ ʚʥʫʪʨʠʤʘʩʩʦʚʳʭ ʧʨʦʮʝʩʩʘʭ ʚ ʦʩʥʦʚʥʦʤ ʚ ʪʝʧʣʳʝ ʤʝʩʷʮʳ ʚ ʩʚʷʟʠ ʩ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʝʡ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ ʟʘ ʩʯʝʪ ʪʝʨʤʠʯʝʩʢʦʡ ʢʦʥʚʝʢʮʠʝʡ ʥʘʜ ʧʝʨʝ-

ʛʨʝʪʦʡ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ (ʠʭ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʜʦʣʞʥʘ ʚʦʟʨʘʩʪʘʪʴ 

ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʛʣʦʙʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ). ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʬʨʦʥʪʘʣʴʥʳʝ ʮʠʢʣʦʥʳ. 

ɺʦ ʤʥʦʛʦʤ ʩ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʧʘʨʘʤʝʪʨʦʚ ʮʠʢʣʦʥʦʚ ʠ ʘʥʪʠʮʠʢʣʦʥʦʚ ʩʚʷ-

ʟʘʥʘ ʠʟʤʝʥʯʠʚʦʩʪʴ ʠ ʘʥʦʤʘʣʠʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ ʚ ʩʨʝʜʥʠʭ ʰʠʨʦʪʘʭ ʚ 

ʮʝʣʦʤ, ʠ ʚ ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʚ ʯʘʩʪʥʦʩʪʠ. ʉʦʛʣʘʩʥʦ 

ʦʧʨʝʜʝʣʝʥʠʶ, ʧʨʠʚʝʜʝʥʥʦʤʫ ʚ ʩʣʦʚʘʨʝ [120] ʮʠʢʣʦʥʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʦʧʨʝʜʝʣʷʝʪ ʬʦʨʤʫ ʘʪʤʦʩʬʝʨʥʦʡ ʮʠʨʢʫʣʷʮʠʠ ʚʦ ʚʥʝʪʨʦʧʠʯʝʩʢʠʭ ʰʠʨʦʪʘʭ. ʇʨʠ 

ʵʪʦʤ ʧʦʜ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʧʦʥʠʤʘʝʪʩʷ ʚʦʟʥʠʢʥʦʚʝʥʠʝ, ʨʘʟʚʠʪʠʝ 

ʠ ʧʝʨʝʤʝʱʝʥʠʝ ʚ ʘʪʤʦʩʬʝʨʝ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʚʠʭʨʝʦʙʨʘʟʥʳʭ ʚʦʟʤʫʱʝʥʠʡ 

(ʮʠʢʣʦʥʦʚ ʠ ʘʥʪʠʮʠʢʣʦʥʦʚ) ʚ ʨʘʤʢʘʭ ʝʜʠʥʦʛʦ ʤʝʭʘʥʠʟʤʘ [121]. ʎʠʢʣʦʥʳ ʠ ʘʥ-

ʪʠʮʠʢʣʦʥʳ ʚʣʠʷʶʪ ʥʘ ʩʢʦʨʦʩʪʴ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʧʝʨʝʤʝʱʝʥʠʷ ʜʨʫʛ ʜʨʫʛʘ ʠ 
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ʦʧʨʝʜʝʣʷʶʪ ʨʝʞʠʤ ʧʦʛʦʜʳ ʥʘ ʙʦʣʴʰʠʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ [120, 

121]. ʆʪʜʝʣʴʥʳʝ ʮʠʢʣʦʥʳ ʠ ʘʥʪʠʮʠʢʣʦʥʳ, ʘ ʪʘʢʞʝ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʘʪʤʦʩʬʝʨ-

ʥʳʝ ʪʝʯʝʥʠʷ ʦʪʥʦʩʷʪ ʢ ʩʠʥʦʧʪʠʯʝʩʢʦʤʫ ʤʘʩʰʪʘʙʫ ʦʙʱʝʡ ʮʠʨʢʫʣʷʮʠʠ ʘʪʤʦ-

ʩʬʝʨʳ. ɺʥʝʪʨʦʧʠʯʝʩʢʠʝ ʮʠʢʣʦʥʳ ʠ ʘʥʪʠʮʠʢʣʦʥʳ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʛʣʘʚʥʳʭ ʘʪ-

ʤʦʩʬʝʨʥʳʭ ʬʨʦʥʪʘʭ ʪʨʦʧʦʩʬʝʨʳ: ʧʦʣʷʨʥʦʤ ʠ ʘʨʢʪʠʯʝʩʢʦʤ (ʚ ʉʝʚʝʨʥʦʤ ʧʦʣʫ-

ʰʘʨʠʠ). ʇʦʣʷʨʥʳʡ ʬʨʦʥʪ ʨʘʟʜʝʣʷʝʪ ʚʦʟʜʫʰʥʳʝ ʤʘʩʩʳ ʪʨʦʧʠʯʝʩʢʠʭ ʠ ʫʤʝʨʝʥ-

ʥʳʭ ʰʠʨʦʪ. ɸʨʢʪʠʯʝʩʢʠʡ ʬʨʦʥʪ ʷʚʣʷʝʪʩʷ ʛʨʘʥʠʮʝʡ ʤʝʞʜʫ ʚʦʟʜʫʰʥʳʤʠ ʤʘʩ-

ʩʘʤʠ ʫʤʝʨʝʥʥʳʭ ʠ ʘʨʢʪʠʯʝʩʢʠʭ ʰʠʨʦʪ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʘʢʪʠʚ-

ʥʦʩʪʠ ʮʠʢʣʦʥʦʚ, ʯʝʤ ʘʥʪʠʮʠʢʣʦʥʦʚ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʨʝʟʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ 

ʧʦʛʦʜʳ (ʚʝʪʝʨ, ʦʩʘʜʢʠ, ʠʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ) ʚ ʩʚʷʟʠ ʩ ʧʨʦʭʦʞʜʝʥʠʝʤ ʬʨʦʥ-

ʪʦʚ (ʦʙʣʘʩʪʝʡ ʩ ʨʝʟʢʠʤʠ ʛʨʘʜʠʝʥʪʘʤʠ ʤʝʪʝʦʧʘʨʘʤʝʪʨʦʚ ʤʝʞʜʫ ʚʦʟʜʫʰʥʳʤʠ 

ʤʘʩʩʘʤʠ) ʚ ʮʠʢʣʦʥʝ. ɼʣʷ ʘʥʪʠʮʠʢʣʦʥʦʚ ʭʘʨʘʢʪʝʨʥʘ ʤʦʣʦʦʙʣʘʯʥʘʷ ʠ ʩʫʭʘʷ ʧʦ-

ʛʦʜʘ [120, 121]. ɺ ʮʝʥʪʨʘʣʴʥʳʭ ʯʘʩʪʷʭ ʘʥʪʠʮʠʢʣʦʥʦʚ ʥʘʙʣʶʜʘʶʪʩʷ ʙʦʣʴʰʠʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʘʣʦʛʨʘʜʠʝʥʪʥʦʛʦ ʙʘʨʠʯʝʩʢʦʛʦ ʧʦʣʷ [121], ʭʦʪʷ ʦʥʠ ʪʘʢʞʝ ʤʦʛʫʪ 

ʷʚʣʷʪʴʩʷ ʧʨʠʯʠʥʦʡ ʧʦʛʦʜʥʳʭ ʘʥʦʤʘʣʠʡ, ʪʘʢʠʭ ʢʘʢ ʪʝʧʣʦʚʳʝ ʚʦʣʥʳ ʣʝʪʦʤ ʠ ʟʘ-

ʤʦʨʦʟʢʠ ʟʠʤʦʡ. ɺ ʦʙʱʝʤ, ʜʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʠʟʤʝʥʝʥʠʷ ʧʦʛʦʜʥʦ-ʢʣʠʤʘʪʠʯʝ-

ʩʢʦʛʦ ʨʝʞʠʤʘ, ʘ ʪʘʢʞʝ ʝʛʦ ʘʥʦʤʘʣʠʡ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʢʘʢ 

ʬʨʦʥʪʘʣʴʥʳʝ ʦʩʘʜʢʠ, ʩʢʦʨʦʩʪʴ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʪʨʘ, ʯʘʱʝ ʧʨʠʚʣʝʢʘʶʪ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʝ ʠʟʤʝʥʝʥʠʷ ʮʠʢʣʦʥʦʚ [137, 196, 306, 368, 369, 387], ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʘʥʪʠʮʠʢʣʦʥʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ, ʥʘʧʨʠʤʝʨ, ʧʨʠ 

ʘʥʘʣʠʟʝ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ [139, 140, 260]. 

ʄʥʦʛʠʝ ʦʧʘʩʥʳʝ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʥʘʥʦʩʷʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣʴʥʳʡ ʠ ʩʦʮʠʘʣʴʥʳʡ ʫʱʝʨʙ, ʦʩʦʙʝʥʥʦ 

ʚ ʭʦʣʦʜʥʦʝ ʧʦʣʫʛʦʜʠʝ, ʩʚʷʟʘʥʳ ʩ ʠʥʪʝʥʩʠʚʥʳʤʠ (ʛʣʫʙʦʢʠʤʠ) ʮʠʢʣʦʥʘʤʠ [97, 

251]. ʀʥʪʝʥʩʠʚʥʳʝ ʮʠʢʣʦʥʳ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʢʨʫʧʥʦʤʘʩ-

ʰʪʘʙʥʦʡ ʘʪʤʦʩʬʝʨʥʦʡ ʮʠʨʢʫʣʷʮʠʠ, ʠ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʤʦʛʫʪ ʭʘʨʘʢʪʝʨʠʟʦ-

ʚʘʪʴʩʷ çʚʟʨʳʚʥʦʡè ʵʚʦʣʶʮʠʝʡ. ɻʣʫʙʦʢʠʝ ʮʠʢʣʦʥʳ ʚ ɸʪʣʘʥʪʠʢʦ-ɽʚʨʦʧʝʡʩʢʦʤ 

ʨʝʛʠʦʥʝ ʠʥʦʛʜʘ ʥʘʟʳʚʘʶʪ ñʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤʠ ʙʦʤʙʘʤʠò [395, 258, 259], ʜʣʷ 

ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʥʦ ʧʘʜʝʥʠʝ ʧʨʠʟʝʤʥʦʛʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ 20 ʛʇʘ ʟʘ 
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6 ʯʘʩʦʚ [192, 355]. ɻʣʫʙʦʢʠʝ ʮʠʢʣʦʥʳ ʚ ɸʪʣʘʥʪʠʢʦ-ɽʚʨʦʧʝʡʩʢʦʤ ʨʝʛʠʦʥʝ ʧʦʜ-

ʜʝʨʞʠʚʘʶʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʩʦ ʩʪʨʫʡʥʳʤ ʪʝʯʝʥʠʝʤ ʠ ʦʙʨʫʰʝʥʠʝʤ ʚʦʣʥ 

ʈʦʩʩʙʠ [413, 455, 480]. ʎʠʢʣʦʥʳ, ʬʦʨʤʠʨʫʶʱʠʝʩʷ ʥʘ ʛʣʘʚʥʳʭ ʘʪʤʦʩʬʝʨʥʳʭ 

ʬʨʦʥʪʘʭ ʪʨʦʧʦʩʬʝʨʳ, ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʛʨʫʧʧʝ (ʧʘʢʝʪʫ) ʚʦʣʥʦʚʳʭ ʚʦʟʤʫʱʝʥʠʡ 

ʩʪʨʫʡʥʦʛʦ ʪʝʯʝʥʠʷ, ʟʘʯʘʩʪʫʶ ʦʙʨʘʟʫʶʪʩʷ ʯʝʨʝʜʦʡ (ʢʣʘʩʪʝʨʘʤʠ) ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʧʨʦʮʝʩʩʘ ʚʥʫʪʨʠʤʘʩʩʦʚʦʛʦ ʮʠʢʣʦʛʝʥʝʟʘ [97, 225, 300, 354, 436].  

ʀʥʪʝʥʩʠʚʥʳʝ ʮʠʢʣʦʥʳ ʚ ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʥʝ ʷʚʣʷʶʪʩʷ ʚʟʨʳʚʥʳʤʠ 

ʠ ʥʝ ʦʯʝʥʴ ʛʣʫʙʦʢʠ (ʯʘʩʪʦ ʥʝ ʛʣʫʙʞʝ 980 ʛʇʘ), ʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʴʰʠʤʠ 

ʛʨʘʜʠʝʥʪʘʤʠ ʜʘʚʣʝʥʠʷ ʠ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʚʝʪʨʘ Ó30 ʤ/ʩ. ʆʜʠʥ ʠʟ ʩʘʤʳʭ 

ʦʧʘʩʥʳʭ ʮʠʢʣʦʥʦʚ ʚ ʩʝʚʝʨʥʦʤ ʇʨʠʯʝʨʥʦʤʦʨʴʝ 7 ʥʦʷʙʨʷ 2007 ʛʦʜʘ, ʩʪʘʚʰʠʡ 

ʧʨʠʯʠʥʦʡ ʢʨʫʰʝʥʠʷ ʪʘʥʢʝʨʘ ʚ ʂʝʨʯʝʥʩʢʦʤ ʧʨʦʣʠʚʝ, ʠʤʝʣ ʩʢʦʨʦʩʪʴ ʫʛʣʫʙʣʝʥʠʷ 

5 ʛʇʘ ʟʘ 3 ʯʘʩʘ, ʯʪʦ ʙʣʠʟʢʦ ʢ ʧʘʨʘʤʝʪʨʘʤ ʚʟʨʳʚʥʳʭ ʮʠʢʣʦʥʦʚ [15]. ɺ ʦʙʱʝʤ, 

ʛʣʫʙʦʢʠʝ ʮʠʢʣʦʥʳ ʚ ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʩʣʘʙʝʝ, ʯʝʤ ʚ 

ɸʪʣʘʥʪʠʢʦ-ɽʚʨʦʧʝʡʩʢʦʤ, ʥʦ ʦʥʠ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʱʝʨʙʫ. 

ʀʥʪʝʥʩʠʚʥʳʝ ʮʠʢʣʦʥʳ ʚʳʟʳʚʘʶʪ ʚ ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝ-

ʛʠʦʥʝ ʪʘʢʠʝ ʦʧʘʩʥʳʝ ʧʦʛʦʜʥʳʝ ʷʚʣʝʥʠʷ, ʢʘʢ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʦʩʘʜʢʠ [229, 265], 

ʰʪʦʨʤʦʚʳʝ ʚʝʪʨʘ [338, 343], ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʚʦʣʥʳ [312, 138], ʥʘʚʦʜʥʝʥʠʷ [152, 

243], ʦʧʦʣʟʥʠ [473, 432], ʛʨʦʟʳ [481] ʠ ʜʘʞʝ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʧʳʣʝʚʳʝ ʷʚʣʝʥʠʷ 

[195, 340]. ɼʦʚʦʣʴʥʦ ʯʘʩʪʦ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʝ ʮʠʢʣʦʥʳ ʧʨʠʚʦʜʷʪ ʢ ʥʝʛʘʪʠʚ-

ʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʚ ʨʝʛʠʦʥʘʭ, ʫʜʘʣʝʥʥʳʭ ʦʪ ʤʝʩʪʘ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʚ ʯʘʩʪ-

ʥʦʩʪʠ, ʚ ʎʝʥʪʨʘʣʴʥʦʡ ʠ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʝ, ʥʘ ɹʣʠʞʥʝʤ ɺʦʩʪʦʢʝ ʠ ʜʘʞʝ ʚ ʎʝʥ-

ʪʨʘʣʴʥʦʡ ɸʟʠʠ. ʊʘʢʠʝ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʷʚʣʝʥʠʷ ʤʦʛʫʪ ʥʘʥʝʩʪʠ ʫʱʝʨʙ ʦʢʨʫʞʘʶ-

ʱʝʡ ʩʨʝʜʝ ʠ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʦʤʫ ʙʣʘʛʦʧʦʣʫʯʠʶ [136, 251]. ʕʪʦ ʦʩʦ-

ʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʜʣ ̫ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʩ ʘʢʪʠʚʥʳʤʠ 

ʩʢʣʦʥʦʚʳʤʠ ʠ ʙʝʨʝʛʦʚʳʤʠ ʧʨʦʮʝʩʩʘʤʠ [345]. ɺ ʵʪʦʡ ʩʚʷʟʠ ʠʟʫʯʝʥʠʝ ʠʟʤʝʥʯʠ-

ʚʦʩʪʠ ʠʥʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦʥʦʚ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠ ʤʝʭʘʥʠʟʤʦʚ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʦʢʨʫʞʘʶ-

ʱʝʡ ʩʨʝʜʳ. ɿʥʘʥʠʷ ʦʙ ʵʪʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦ-

ʥʘʣʴʥʳʭ ʧʦʛʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʨʦʛʥʦʟʦʚ. 
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ɺʤʝʩʪʝ ʩ ʪʝʤ ʠʥʪʝʥʩʠʚʥʳʝ ʮʠʢʣʦʥʳ ʚ ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ 

ʨʝʛʠʦʥʝ ʦʙʳʯʥʦ ʠʟʫʯʘʶʪʩʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʥʠʭ ʬʠʟʠʯʝʩʢʠʭ ʠ 

ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʥʘʧʨʠʤʝʨ, ʚ [194, 240]. ʀʩʩʣʝʜʦʚʘʥʠʶ ʚʨʝʤʝʥ-

ʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠʥʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦʥʦʚ ʫʜʝʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʥʠʤʘʥʠʷ. 

ɼʣʷ ʦʙʱʝʡ ʯʘʩʪʦʪʳ ʮʠʢʣʦʥʦʚ ʨʝʛʠʦʥʘ ʚʨʝʤʝʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʨʦʘʥʘʣʠʟʠʨʦ-

ʚʘʥʘ, ʥʘʧʨʠʤʝʨ, ʚ ʨʘʙʦʪʝ [216]. ʀʟʫʯʝʥʠʶ ʨʝʞʠʤʥʳʭ (ʩʨʝʜʥʠʭ) ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʭ ʮʠʢʣʦʥʦʚ ʠ ʠʭ ʪʨʝʥʜʦʚ ʧʦʩʚʷʱʝʥʳ, ʥʘʧʨʠʤʝʨ, ʨʘʙʦʪʳ 

[160, 257, 428]. ʊʘʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʚ ʨʘʤʢʘʭ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦ-

ʪʨʫʜʥʠʯʝʩʪʚʘ, ʥʘʧʨʠʤʝʨ, ʚ ʧʨʦʝʢʪʘʭ MedCLIVAR [212, 281], MEDEX [242], 

MedCyclones [224]. ʇʨʦʝʢʪ MedCLIVAR (ʀʟʤʝʥʯʠʚʦʩʪʴ ʠ ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʴ 

ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʢʣʠʤʘʪʘ) ʩʣʫʞʠʪ ʥʘʫʯʥʦʡ ʩʝʪʴʶ ʜʣ ̫ʩʦʜʝʡʩʪʚʠʷ ʣʫʯʰʝʡ 

ʢʦʤʤʫʥʠʢʘʮʠʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʥʘʫʯʥʳʤʠ ʜʠʩʮʠʧʣʠʥʘʤʠ ʠ ʨʘʟʨʘʙʦʪʢʠ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʚʠʜʝʥʠʷ ɻ ʚʦʣʶʮʠʠ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʢʣʠʤʘʪʘ [281]. 

ʎʝʣʴ ʧʨʦʝʢʪʘ MEDEX (ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪ) ʩʦ-

ʩʪʦʠʪ ʚ ʫʣʫʯʰʝʥʠʠ ʧʦʥʠʤʘʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʮʠʢʣʦʥʦʚ, ʩʦʟʜʘʶʱʠʭ ʥʝ-

ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʧʦʛʦʜʫ ʚ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ [242]. ʀʥʠʮʠʘʪʠʚʘ 

MedCyclones ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʝʚʨʦʧʝʡʩʢʫʶ ʩʝʪʴ ʧʦ ʠʟʫʯʝʥʠʶ ʩʨʝʜʠʟʝʤʥʦ-

ʤʦʨʩʢʠʭ ʮʠʢʣʦʥʦʚ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʦʙʣʘ-

ʩʪʠ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ (COST) [224]. ɺ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʘʥʦʤʘʣʠʡ ʮʠʢʣʦʥʠ-

ʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʦʩʥʦʚʥʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʥʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʦʪʜʝʣʴʥʳʭ 

ʠʥʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦʥʦʚ, ʘ ʚʨʝʤʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʮʠʢʣʦʥʠʯʝ-

ʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʜʣʷ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʥʘʥʠʷ ʦ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʚʨʝʤʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠʥ-

ʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦʥʦʚ ʚ ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʚʩʝ ʝʱʝ ʥʝ-

ʜʦʩʪʘʪʦʯʥʳ, ʥʝʩʤʦʪʨʷ ʥʘ ʠʭ ʦʯʝʚʠʜʥʫʶ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ. 

1.2. ʎʠʢʣʦʥʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚ ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝ-

ʛʠʦʥʝ ʠ ʝʝ ʩʚʷʟʴ ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʩʠʛʥʘʣʘʤʠ 

ʂʘʢ ʠ ʚ ʩʨʝʜʥʠʭ ʰʠʨʦʪʘʭ, ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʚ ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦ-

ʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ, ʦʩʦʙʝʥʥʦ ʚ ʭʦʣʦʜʥʦʝ ʧʦʣʫʛʦʜʠʝ, ʩʚʷʟʘʥʳ ʚ ʦʩʥʦʚʥʦʤ ʩ 
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ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʢʦʪʦʨʘʷ ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ ʨʘʙʦʪ [120, 121] ̫ ʚ-

ʣʷʝʪʩʷ ʬʦʨʤʦʡ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʡ ʘʪʤʦʩʬʝʨʥʦʡ ʮʠʨʢʫʣʷʮʠʠ ʚʦ ʚʥʝʪʨʦʧʠʯʝ-

ʩʢʠʭ ʰʠʨʦʪʘʭ. ʇʨʠ ʵʪʦʤ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʟʘʯʘʩʪʫʶ ʩʚʷʟʘʥʳ ʩ 

ʛʣʫʙʦʢʠʤʠ ʮʠʢʣʦʥʘʤʠ [97]. 

ʉʨʝʜʠʟʝʤʥʦʝ ʤʦʨʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʪʨʸʭ ʦʩʥʦʚʥʳʭ ʮʝʥʪʨʦʚ ʩ ʚʳʩʦʢʦʡ 

ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʉʝʚʝʨʥʦʤ ʧʦʣʫʰʘʨʠʠ ʧʦʩʣʝ ʉʝʚʝʨʦʘʪʣʘʥʪʠʯʝ-

ʩʢʦʛʦ ʠ ʉʝʚʝʨʦ-ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʨʝʛʠʦʥʦʚ [431]. ɺ ʩʚʷʟʠ ʩ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʠ 

ʦʨʦʛʨʘʬʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʚʦʟʜʫʰʥʳʝ ʤʘʩʩʳ ʥʘʜ ʉʨʝʜʠʟʝʤʥʳʤ ʤʦʨʝʤ 

ʦʪʣʠʯʘʶʪʩʷ ʥʘʠʙʦʣʴʰʠʤʠ ʢʦʥʪʨʘʩʪʘʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ ʟʠʤʦʡ. ɻʦʨ-

ʥʳʝ ʭʨʝʙʪʳ ʥʘʜ ɽʚʨʦʧʦʡ ʧʨʝʧʷʪʩʪʚʫʶʪ ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʭʦʣʦʜʥʳʭ ʚʦʟʜʫʰʥʳʭ 

ʤʘʩʩ ʩ ʩʝʚʝʨʘ, ʘ ʚʦʟʜʫʭ ʪʨʦʧʠʯʝʩʢʠʭ ʰʠʨʦʪ ʧʦʯʪʠ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦ ʨʘʩʧʨʦ-

ʩʪʨʘʥʷʝʪʩʷ ʧʦ ʉʨʝʜʠʟʝʤʥʦʤʫ ʤʦʨʶ. ɿʠʤʦʡ ʥʘʜ ʩʝʚʝʨʥʦʡ ʯʘʩʪʴʶ ʉʨʝʜʠʟʝʤʥʦʛʦ 

ʤʦʨʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʰʠʨʦʪʥʘʷ ʬʨʦʥʪʘʣʴʥʘʷ ʟʦʥʘ ʩ ʙʦʣʴʰʠʤʠ ʙʘʨʠʯʝʩʢʠʤʠ ʠ 

ʪʝʨʤʠʯʝʩʢʠʤʠ ʛʨʘʜʠʝʥʪʘʤʠ, ʢʦʪʦʨʘʷ ʦʙʣʘʜʘʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʝʟʦʥʥʦʛʦ 

ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʦʛʦ ʬʨʦʥʪʘ, ʚʜʦʣʴ ʢʦʪʦʨʦʛʦ ʬʦʨʤʠʨʫʶʪʩʷ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʝ 

ʮʠʢʣʦʥʳ [121]. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʠ ʵʚʦʣʶʮʠʷ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʭ ʮʠʢʣʦʥʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚʦʟʤʫʱʝʥʠʝʤ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʛʦ ʩʨʝʜʥʝʛʦ ʧʦʪʦʢʘ ʚ ʘʪʤʦ-

ʩʬʝʨʝ ʚ ʩʚʷʟʠ ʩ ʤʝʩʪʥʳʤʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ. ʉ ʦʜʥʦʡ ʩʪʦ-

ʨʦʥʳ, ʚʦʟʜʝʡʩʪʚʠʝ ʚ ʚʝʨʭʥʝʡ ʪʨʦʧʦʩʬʝʨʝ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʟʘ-

ʚʠʭʨʝʥʥʦʩʪʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʛʦʨʥʳʝ ʭʨʝʙʪʳ ʚʦʢʨʫʛ ʙʘʩʩʝʡʥʘ ʠ ʩʣʦʞʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʫʰʠ ʠ ʤʦʨʷ ʚʳʟʳʚʘʶʪ ʚʦʟʤʫʱʝʥʠʷ ʥʘ ʫʨʦʚʥʝ ʧʦʚʝʨʭʥʦʩʪʠ.  

ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʡ ʨʝʛʠʦʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʝʟʦʥʥʦʩʪʴʶ ʤʝʭʘʥʠʟʤʦʚ 

ʮʠʢʣʦʛʝʥʝʟʘ [426]. ɿʠʤʦʡ ʧʨʦʮʝʩʩ ʮʠʢʣʦʛʝʥʝʟʘ ʟʘʯʘʩʪʫʶ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʣʝʜʦ-

ʚʘʪʝʣʴʥʦ, ʦʙʨʘʟʫʷ ʛʨʫʧʧʳ (ʢʣʘʩʪʝʨʳ) ʮʠʢʣʦʥʦʚ, ʧʦʜ ʚʣʠʷʥʠʝʤ ʩʠʥʦʧʪʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ, ʜʚʠʞʫʱʠʭʩʷ ʠʟ ʉʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʩ ʤʝʩʪʥʦʡ 

ʦʨʦʛʨʘʬʠʝʡ ʠʣʠ ʙʘʨʦʢʣʠʥʥʦʩʪʴʶ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʚ ʦʙʣʘʩʪʠ ʩʨʝʜʠʟʝʤʥʦʤʦʨ-

ʩʢʦʛʦ ʟʠʤʥʝʛʦ ʬʨʦʥʪʘ. ɺʝʩʥʦʡ ʠ ʦʩʦʙʝʥʥʦ ʣʝʪʦʤ ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʧʦʥʠ-

ʞʝʥʠʝ ʜʘʚʣʝʥʠʷ ʥʘʜ ʩʫʰʝʡ, ʚʳʟʚʘʥʥʦʝ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʬʘʢʪʦʨʦʤ. ʂʨʦʤʝ ʪʦʛʦ, 

ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ ɸʪʣʘʩʩʢʠʝ ʛʦʨʳ ʚ ʉʝʚʝʨʥʦʡ 
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ɸʬʨʠʢʝ (ʥʘ ʧʦʜʚʝʪʨʝʥʥʳʡ ʮʠʢʣʦʛʝʥʝʟ) ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ɸʟʠʘʪʩʢʦʛʦ ʤʫʩʩʦʥʘ 

ʚ ʚʦʩʪʦʯʥʫʶ ʯʘʩʪʴ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʠʢʣʦʥʳ ʥʘʜ ʉʨʝʜʠʟʝʤ-

ʥʦʤʦʨʩʢʠʤ ʨʝʛʠʦʥʦʤ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʫʙʩʠʥʦʧʪʠʯʝʩʢʠʝ ʤʠ-

ʥʠʤʫʤʳ ʜʘʚʣʝʥʠʷ ʟʠʤʦʡ ʠ ʪʝʨʤʠʯʝʩʢʠ ʠʥʜʫʮʠʨʦʚʘʥʥʳʝ ʤʠʥʠʤʫʤʳ (ʚʥʫʪʨʠ-

ʤʘʩʩʦʚʳʝ ʮʠʢʣʦʥʳ) ʣʝʪʦʤ [426].  

ʆʪʜʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʫʜʝʣʠʪʴ ʧʦʧʫʣʷʨʥʦʤʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʪʝʨʤʠʥʫ medicanes, ʦʙʨʘʟʦʚʘʥʥʦʤʫ ʦʪ ʩʣʦʚ mediterranean (ʩʨʝʜʠʟʝʤʥʦʤʦʨ 

ʩʢʠʡ) ʠ hurricane (ʫʨʘʛʘʥ). ʊʘʢ ʥʘʟʳʚʘʶʪ ʤʝʟʦʤʘʩʰʪʘʙʥʳʝ ʩʨʝʜʠʟʝʤʥʦʤʦʨ ʩʢʠʝ 

ʮʠʢʣʦʥʳ, ʦʙʣʘʜʘʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʪʨʦʧʠʯʝʩʢʠʭ ʮʠʢʣʦʥʦʚ (ʜʨʫʛʦʡ ʪʝʨ-

ʤʠʥ ï ʢʚʘʟʠʪʨʦʧʠʯʝʩʢʠʝ): çʛʣʘʟʦʤ ʙʫʨʠè ʚ ʦʙʣʘʯʥʦʩʪʠ, ʪʝʧʣʳʤ ʷʜʨʦʤ, ʩʠʣʴ-

ʥʳʤʠ ʦʩʘʜʢʘʤʠ ʠ ʚʝʪʨʦʤ. ʀʟʚʝʩʪʥʦ [121], ʯʪʦ ʚʥʝʪʨʦʧʠʯʝʩʢʠʝ ʮʠʢʣʦʥʳ ʩ ʪʸʧ-

ʣʳʤ ʷʜʨʦʤ ʷʚʣʷʶʪʩʷ ʥʠʟʢʠʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ (ʥʠʞʥʷʷ ʧʦʣʦʚʠʥʘ ʪʨʦʧʦʩʬʝʨʳ), 

ʠʤʝʶʪ ʥʝʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ (ʜʦ 500 ʢʤ ʚ ʜʠʘʤʝʪʨʝ), ʩʫʱʝʩʪʚʫʶʪ ʥʝʜʦʣʛʦ (2ï3 

ʜʥʷ) ʠ ʟʘʪʫʭʘʶʪ ʧʨʠ ʚʳʭʦʜʝ ʥʘ ʩʫʰʫ (ʙʝʟ ʧʦʜʧʠʪʢʠ ʪʝʧʣʳʤ ʠ ʚʣʘʞʥʳʤ ʚʦʟʜʫ-

ʭʦʤ). ʊʘʢʠʝ ʮʠʢʣʦʥʳ ʚʦʟʥʠʢʘʶʪ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʚ ʛʦʜ, ʚ ʦʩʥʦʚʥʦʤ ʩ ʦʢʪʷʙʨʷ ʧʦ 

ʷʥʚʘʨʴ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʧʝʨʝʧʘʜʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʠ ʚʦʟʜʫʭʘ [163]. ɼʦʣʷ 

ʪʘʢʠʭ ʩʣʫʯʘʝʚ ʦʯʝʚʠʜʥʦ ʙʫʜʝʪ ʚʦʟʨʘʩʪʘʪʴ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʤʦʨʷ ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʤʝʨʠʜʠ-

ʦʥʘʣʴʥʦʡ ʬʦʨʤʳ ʮʠʨʢʫʣʷʮʠʠ ʘʪʤʦʩʬʝʨʳ ʧʨʠ ʟʘʪʦʢʝ ʭʦʣʦʜʥʦʛʦ ʚʦʟʜʫʭʘ ʥʘ ʪʝʧ-

ʣʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʤʦʨʷ. 

ʅʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʝ ʟʦʥʳ ʮʠʢʣʦʛʝʥʝʟʘ ʚ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʩʦ-

ʛʣʘʩʥʦ [130, 196, 294, 297, 426] ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʚʜʦʣʴ ʩʝʚʝʨʥʦʛʦ ʧʦ-

ʙʝʨʝʞʴʷ ʟʠʤʦʡ (ʥʘʧʨʠʤʝʨ, ɻʝʥʫʵʟʩʢʠʡ ʟʘʣʠʚ/ʃʠʛʫʨʠʡʩʢʦʝ ʤʦʨʝ, ʕʛʝʡʩʢʦʝ 

ʤʦʨʝ, ʏʝʨʥʦʝ ʤʦʨʝ, ɹʘʣʝʘʨʩʢʦʝ ʤʦʨʝ, ʃʠʦʥʩʢʠʡ ʟʘʣʠʚ, ɸʜʨʠʘʪʠʯʝʩʢʦʝ ʤʦʨʝ, 

ʀʦʥʠʯʝʩʢʦʝ ʤʦʨʝ, ʂʨʠʪ) ʠ ʚʜʦʣʴ ʶʞʥʦʛʦ, ʟʘʧʘʜʥʦʛʦ ʠ ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ 

ʣʝʪʦʤ (ʥʘʧʨʠʤʝʨ, ʇʠʨʝʥʝʡʩʢʠʡ ʧʦʣʫʦʩʪʨʦʚ, ʶʞʥʳʝ ʩʢʣʦʥʳ ɸʪʣʘʩʩʢʠʭ ʛʦʨ, ʟʘ-

ʣʠʚ ɻʘʙʝʩ, ʟʘʣʠʚ ʉʠʜʨʘ, ʂʠʧʨ). ɺʟʨʳʚʥʳʝ ʮʠʢʣʦʥʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʬʦʨʤʠʨʫʶʪʩʷ 

ʚ ɿʘʧʘʜʥʦʤ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝ, ʭʦʪʷ ʥʘʠʙʦʣʴʰʠʭ ʤʘʩʰʪʘʙʘ ʠ ʛʣʫʙʠʥʳ ʦʥʠ ʜʦ-

ʩʪʠʛʘʶʪ ʚ ɺʦʩʪʦʯʥʦʤ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝ [258]. 
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ɺ ʦʪʣʠʯʠʝ ʦʪ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʩ ʘʢʪʠʚʥʳʤ ʤʝʩʪʥʳʤ ʮʠʢʣʦʛʝ-

ʥʝʟʦʤ, ʠʥʪʝʥʩʠʚʥʘʷ ʮʠʢʣʦʥʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʘ ɽʚʨʦʧʝʡʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʈʦʩʩʠʠ ʦʙʫʩʣʦʚʣʝʥʘ ʚ ʦʩʥʦʚʥʦʤ ʚʳʭʦʜʘʤʠ ʠʥʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦʥʦʚ ʩ ʟʘʧʘʜʘ 

(ʉʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʠ), ʶʛʘ (ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ) ʠ ʩʝ-

ʚʝʨʘ (ʉʝʚʝʨʥʦʡ ɽʚʨʦʧʳ). ʇʨʠ ʵʪʦʤ ʫʩʠʣʝʥʠʝ ʮʠʢʣʦʥʦʚ ʥʘʜ ʤʦʨʷʤʠ ɽʚʨʦʧʝʡ-

ʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜ ʚʣʠʷʥʠʝʤ ʤʝʩʪʥʳʭ ʫʩʣʦʚʠʡ, ʚʢʣʶʯʘʷ 

ʪʦʧʦʛʨʘʬʠʶ ʠ ʢʦʥʚʝʢʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ [98]. 

ʆʩʦʙʝʥʥʦʩʪʠ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘʜ ʏʝʨʥʦʤʦʨʩʢʠʤ ʨʝʛʠʦʥʦʤ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʧʦʣʦʞʝʥʠʝʤ ʤʝʞʜʫ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʤ ʨʝʛʠ-

ʦʥʦʤ ʠ ɽʚʨʦʧʝʡʩʢʦʡ ʪʝʨʨʠʪʦʨʠʝʡ ʈʦʩʩʠʠ. ʏʝʨʥʦʝ ʤʦʨʝ ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʦʤ ʤʝʩʪ-

ʥʦʛʦ ʮʠʢʣʦʛʝʥʝʟʘ. ʎʠʢʣʦʛʝʥʝʟ ʥʘʜ ʏʝʨʥʳʤ ʤʦʨʝʤ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʝʛʦ ʚʦʩʪʦʯʥʦʡ 

ʯʘʩʪʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ ʩ ʤʘʢʩʠʤʫʤʦʤ ʚ ʠʶʣʝ ʠ ʘʚʛʫʩʪʝ, ʢʦʛʜʘ ʥʘʙʣʶʜʘʝʪʩʷ 

ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʩʨʝʜʥʝʤ ʦʜʥʦʛʦ ʮʠʢʣʦʥʘ ʚ ʥʝʜʝʣʶ [427].  

ʆʭʘʨʘʢʪʝʨʠʟʫʝʤ ʮʠʢʣʦʥʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʙʦʪʘʤʠ [42, 361]. ʄʝʩʪʥʳʝ ʮʠʢʣʦʥʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʝʙʦʣʴ-

ʰʠʤʠ ʨʘʟʤʝʨʘʤʠ ʠ ʤʘʣʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. ʇʦʵʪʦʤʫ ʮʠʢ-

ʣʦʥʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚ ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚʳ-

ʭʦʜʘʤʠ ʮʠʢʣʦʥʦʚ ʩ ʶʛʘ (ʩʦ ʉʨʝʜʠʟʝʤʥʦʛʦ ʤʦʨʷ), ʩ ʟʘʧʘʜʘ ʠ ʩʝʚʝʨʘ (ʩ ʉʝʚʝʨʥʦʡ 

ɸʪʣʘʥʪʠʢʠ). ʎʠʢʣʦʥʳ, ʚʳʭʦʜʷʱʠʝ ʥʘ ʏʝʨʥʦʤʦʨʩʢʠʡ ʨʝʛʠʦʥ ʩʦ ʉʨʝʜʠʟʝʤʥʦʛʦ 

ʤʦʨʷ, ʥʘʟʳʚʘʶʪ çʶʞʥʳʤʠè ʮʠʢʣʦʥʘʤʠ. ʆʥʠ ʚʳʟʳʚʘʶʪ ʨʝʟʢʠʝ ʠʟʤʝʥʝʥʠʷ ʧʦ-

ʛʦʜʳ, ʦʩʦʙʝʥʥʦ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ. ʉ ʟʘʧʘʜʥʦʛʦ ʢʚʘʜʨʘʥʪʘ ʥʘ ʏʝʨʥʦʤʦʨʩʢʠʡ ʨʝ-

ʛʠʦʥ ʚʳʭʦʜʷʪ ʘʪʣʘʥʪʠʯʝʩʢʠʝ ʮʠʢʣʦʥʳ, ʨʘʟʤʝʨʳ ʢʦʪʦʨʳʭ ʙʦʣʴʰʝ ʧʣʦʱʘʜʠ ʏʝʨ-

ʥʦʛʦ ʤʦʨʷ (ʠʭ ʪʠʧʠʯʥʳʡ ʜʠʘʤʝʪʨ ~1000ï2000 ʢʤ). ʇʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʘʪʣʘʥʪʠ-

ʯʝʩʢʦʛʦ ʮʠʢʣʦʥʘ ʰʪʦʨʤ ʨʘʟʚʠʚʘʝʪʩʷ ʥʘ ʚʩʝʡ ʘʢʚʘʪʦʨʠʠ ʤʦʨʷ, ʘ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʮʠʢʣʦʥʘ ʬʦʨʤʠʨʫʶʪʩʷ ʰʪʦʨʤʳ ʣʦʢʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, 

ʦʙʳʯʥʦ ʥʘ ʧʣʦʱʘʜʠ ʥʝ ʙʦʣʝʝ 100 ʢʤ2. ʉ ʩʝʚʝʨʘ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʚ ʏʝʨʥʦʤʦʨʩʢʠʡ 

ʨʝʛʠʦʥ ʧʨʠʭʦʜʷʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʥʳʨʷʶʱʠʝè ʮʠʢʣʦʥʳ. ʊʘʢʦʝ ʥʘʟʚʘʥʠʝ ʦʥʠ 

ʧʦʣʫʯʠʣʠ ʟʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʫʶ ʬʘʟʦʚʫʶ ʩʢʦʨʦʩʪʴ (ʦʢʦʣʦ 50 ʢʤ/ʯ) ʠ ʩʧʝ-

ʮʠʬʠʯʝʩʢʫʶ ʪʨʘʝʢʪʦʨʠʶ ʠʭ ʧʝʨʝʤʝʱʝʥʠʷ ï ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ. ʆʥʠ ʬʦʨʤʠʨʫʶʪʩʷ 

ʚ ʦʩʥʦʚʥʦʤ ʟʠʤʦʡ ʠ ʦʩʝʥʴʶ ʧʨʠ ʙʣʦʢʠʨʦʚʘʥʠʠ ʟʘʧʘʜʥʦʛʦ ʧʝʨʝʥʦʩʘ 
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ʤʝʨʠʜʠʦʥʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʚʳʩʦʪʥʳʤ ʛʨʝʙʥʝʤ ʤʦʱʥʦʛʦ ʘʥʪʠʮʠʢʣʦʥʘ 

(ʥʘʧʨʠʤʝʨ, ʦʪʨʦʛʦʤ ʉʠʙʠʨʩʢʦʛʦ) [53].  

ɼʣʷ ʦʙʱʝʡ ʯʘʩʪʦʪʳ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʭ ʮʠʢʣʦʥʦʚ ʠ ʜʣʷ ʯʘʩʪʦʪʳ ʚʳʭʦʜʦʚ 

ʶʞʥʳʭ ʮʠʢʣʦʥʦʚ (ʧʦʢʠʜʘʶʱʠʭ ʉʨʝʜʠʟʝʤʥʦʝ ʤʦʨʝ ʠ ʜʚʠʞʫʱʠʭʩʷ ʩ ʩʝʚʝʨʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ) ʦʙʥʘʨʫʞʝʥʳ ʟʥʘʯʠʤʳʝ ʩʚʷʟʠ ʩ ʠʥʜʝʢʩʘʤʠ ʢʦʣʝʙʘʥʠʡ EA/WR ʠ 

POL-EUR, ʘ ʪʘʢʞʝ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ, ʩ ʠʥʜʝʢʩʦʤ ʉɸʂ ʜʣʷ ʶʞʥʳʭ ʮʠʢʣʦʥʦʚ 

[247]. ʇʨʠ ʵʪʦʤ ʤʠʥʠʤʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʚ ʛʣʫʙʦʢʠʭ ʶʞʥʳʭ ʮʠʢʣʦʥʘʭ ʩʥʠʟʠʣʦʩʴ 

ʚ ʧʝʨʠʦʜ 1948ï2010 ʛʦʜʦʚ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʦʥʠ ʩʪʘʣʠ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʤʠ [302]. 

ɺ ʨʘʙʦʪʝ [338] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ ʧʨʦʷʚʣʷʣʠʩʴ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʚ ɺʦʩʪʦʯʥʦʤ ʠ ɿʘʧʘʜʥʦʤ (ʚʢʣʶʯʘʷ ʮʝʥʪʨʘʣʴʥʫʶ ʦʙʣʘʩʪʴ) 

ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝ ʚ 1957ï2002 ʛʦʜʘʭ. ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʬʘʟʳ ʉɸʂ ʠ EA/WR ʩʦ-

ʧʨʦʚʦʞʜʘʣʠʩʴ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ ʰʪʦʨʤʦʚ ʚ ɺʦʩʪʦʯʥʦʤ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝ ʠ 

ʫʤʝʥʴʰʝʥʠʝʤ ʚ ɿʘʧʘʜʥʦʤ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝ [338]. ʇʨʠ ʵʪʦʤ ʧʦʣʦʞʠʪʝʣʴʥʘʷ 

ʬʘʟʘ ʉʢʘʥʜʠʥʘʚʩʢʦʛʦ ʢʦʣʝʙʘʥʠʷ ʩʦʧʨʦʚʦʞʜʘʣʘʩʴ ʫʤʝʥʴʰʝʥʠʝʤ ʯʠʩʣʘ ʟʠʤʥʠʭ 

ʰʪʦʨʤʦʚ ʥʘʜ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʝʝ ʦʪʨʠʮʘ-

ʪʝʣʴʥʦʡ ʬʘʟʦʡ [338]. 

ʂʨʦʤʝ ʤʝʞʛʦʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʢʣʠʤʘʪ ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨ-

ʩʢʦʛʦ ʨʝʛʠʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʝʩʷʪʠʣʝʪʥʠʤʠ ʠ ʤʝʞʜʝʩʷʪʠʣʝʪʥʠʤʠ ʢʦʣʝʙʘʥʠ-

ʷʤʠ, ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʩʜʚʠʛʘʤʠ ʠ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʳʤʠ ʪʝʥʜʝʥʮʠʷʤʠ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʙʳʪʴ ʨʝʟʫʣʴʪʘʪʦʤ ʙʦʣʝʝ ʥʠʟʢʦʯʘʩʪʦʪʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠ/ʠʣʠ ʛʣʦʙʘʣʴ-

ʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ. ʊʨʝʪʴ ʪʨʝʥʜʦʚ ʯʘʩʪʦʪʳ ʰʪʦʨʤʦʚʳʭ ʚʝʪʨʦʚ ʠ ʚʳʟʳʚʘʶʱʠʭ ʠʭ 

ʮʠʢʣʦʥʦʚ ʚ ʪʝʯʝʥʠʝ ʟʠʤʥʝʛʦ ʩʝʟʦʥʘ ʧʦ ʨʝʘʥʘʣʠʟʫ ERA40 (1957ï2002 ʛʛ.) ʤʦʞʥʦ 

ʦʙʲʷʩʥʠʪʴ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʉɸʂ [338]. ʂʣʠʤʘʪʠʯʝʩʢʠʡ ʩʜʚʠʛ ʩʝʨʝʜʠʥʳ 1970-ʭ 

ʛʦʜʦʚ, ʩʚʷʟʘʥʥʳʡ ʩʦ ʩʤʝʥʦʡ ʬʘʟ ʊɼʆ, ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ, ʥʘʧʨʠʤʝʨ, ʚ ʠʟʤʝʥʝ-

ʥʠʠ ʭʘʨʘʢʪʝʨʘ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʉɸʂ ʚ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʭ ʮʠʢʣʦʥʘʭ. 

ʉʦʛʣʘʩʥʦ [392] ʯʘʩʪʦʪʘ ʰʪʦʨʤʦʚ ʚ ɺʦʩʪʦʯʥʦʤ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝ ʭʘʨʘʢʪʝʨʠʟʦ-

ʚʘʣʘʩʴ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʚʷʟʴʶ ʩ ʉɸʂ ʜʦ 1977/1978 ʛʦʜʦʚ, ʧʦ-

ʩʣʝ ʪʦʛʦ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʯʘʩʪʦʪʳ ʰʪʦʨʤʦʚ ʚ ʎʝʥ-

ʪʨʘʣʴʥʦʤ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝ ʩ ʉɸʂ ʠ ʉʝʚʝʨʦ-ʂʘʩʧʠʡʩʢʠʤ ʢʦʣʝʙʘʥʠʝʤ. ʕʪʦ ʩʚʠ-

ʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʟʤʝʥʝʥʠʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʷʚʣʝʥʠʡ 
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ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʘʪʤʦʩʬʝʨʥʳʭ ʢʦʣʝʙʘʥʠʡ ʚ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ 

ʢʦʥʮʝ 1970-ʭ ʛʦʜʦʚ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʩʜʚʠʛʦʤ ʪʨʘʝʢ-

ʪʦʨʠʡ ʮʠʢʣʦʥʦʚ.  

ʄʝʞʜʝʩʷʪʠʣʝʪʥʷʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʮʠʢʣʦʥʦʚ ʚ ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦ-

ʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʘʩʰʪʘʙʦʤ ɸʪʣʘʥʪʠʯʝʩʢʦʡ ʤʝʞʜʝʩʷʪʠʣʝʪ-

ʥʝʡ ʦʩʮʠʣʣʷʮʠʝʡ (AMO). ʅʘʧʨʠʤʝʨ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚ ʨʘʙʦʪʘʭ [105, 358, 386], 

ʧʘʨʘʤʝʪʨʳ ʮʠʢʣʦʥʦʚ ʠ ʘʥʪʠʮʠʢʣʦʥʦʚ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʯʘʩʪʷʭ ɸʪʣʘʥʪʠʢʦ-ɽʚʨʦ-

ʧʝʡʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʤʝʞʜʝʩʷʪʠʣʝʪʥʝʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ, ʩʚʷʟʘʥʥʦʡ ʩ ʧʨʦʮʝʩʩʘʤʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʢʝʘʥʘ ʠ ʘʪʤʦʩʬʝʨʳ ʚ ʉʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʝ.  

ɺʨʝʤʝʥʥʦʡ ʤʘʩʰʪʘʙ ɸʄʆ ʩʦʩʪʘʚʣʷʝʪ 60ï70 ʣʝʪ. ʆʮʝʥʠʪʴ ʟʥʘʯʠʤʦʩʪʴ ʢʦ-

ʣʝʙʘʥʠʷ ʵʪʦʛʦ ʤʘʩʰʪʘʙʘ ʚ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʮʠʢʣʦʥʦʚ ʧʦ 70-ʣʝʪʥʠʤ 

ʨʷʜʘʤ ʜʦʩʪʫʧʥʳʭ ʜʘʥʥʳʭ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ. ʆʜ-

ʥʘʢʦ ʧʨʠʚʦʜʷʪʩʷ ʦʮʝʥʢʠ ʚʢʣʘʜʘ ʤʝʞʜʝʩʷʪʠʣʝʪʥʝʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚ ʜʠʩʧʝʨʩʠʶ 

ʨʷʜʦʚ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʚʢʣʘʜʦʤ ʤʝʞʛʦʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ.  

ʇʦʤʠʤʦ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʉʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʠ, ʥʘ ʨʝʛʠʦʥʘʣʴʥʳʡ 

ʢʣʠʤʘʪ ʚ ɽʚʨʦʧʝ ʪʘʢʞʝ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʤʦʜʳ ʊʠʭʦʛʦ 

ʦʢʝʘʥʘ, ʚʳʜʝʣʷʝʤʳʝ ʚ ʝʛʦ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ [9, 142, 162, 440, 454] ʠ ʵʢʚʘʪʦʨʠʘʣʴ-

ʥʦʡ ʟʦʥʝ [129, 156, 245, 328], ʘ ʪʘʢʞʝ ʀʥʜʠʡʩʢʦʛʦ ʦʢʝʘʥʘ [118, 220, 365]. ʅʘʧʨʠ-

ʤʝʨ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʕʣʴïʅʠʥʴʦ ʠ ʃʘ-ʅʠʥʴʷ, ʢʦʪʦʨʳʝ ʷʚʣʷ-

ʶʪʩʷ ʵʢʩʪʨʝʤʘʣʴʥʳʤʠ ʬʘʟʘʤʠ ʕʣʴ-ʅʠʥʴʦ-ʖʞʥʦʛʦ ʢʦʣʝʙʘʥʠʷ, ʧʦʟʚʦʣʷʝʪ ʧʦʣʫ-

ʯʠʪʴ ʙʦʣʝʝ ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʦʮʝʥʢʠ ʠʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʦʪʢʣʠʢʦʚ ʚ ɸʪʣʘʥʪʠʢʦ-ɽʚ-

ʨʦʧʝʡʩʢʦʤ ʨʝʛʠʦʥʝ [90, 215, 43, 181, 437]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʠʟʤʝʥʯʠʚʦʩʪʠ ʮʠʢʣʦʥʦʚ ɸʪʣʘʥʪʠʢʦ-ɽʚʨʦʧʝʡʩʢʦʛʦ ʨʝʛʠ-

ʦʥʘ ʠʩʩʣʝʜʫʶʪ ʧʨʦʷʚʣʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʤʝʞʛʦʜʦʚʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ: 

ʉɸʂ, EA/WR ʠ SCAND [247, 338, 352, 392]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʠʥʦʛʜʘ ʪʘʢʞʝ ʨʘʩ-

ʩʤʘʪʨʠʚʘʶʪ ʧʨʦʷʚʣʝʥʠʷ ʠʥʜʝʢʩʦʚ ʕʅʖʂ [245, 437]. ʆʜʥʘʢʦ ʥʝʜʦʩʪʘʪʦʯʥʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʨʝʛʠʦʥʘʣʴʥʳʤ ʠʥʜʝʢʩʘʤ, ʥʘʧʨʠʤʝʨ, ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ 

ʢʦʣʝʙʘʥʠʷ (ʉʂ) ʠ ɿʘʧʘʜʥʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʢʦʣʝʙʘʥʠʷ (ɿʉʂ). ʀʭ ʚʣʠʷʥʠʝ 

ʙʳʣʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ ʚ ʠʟʤʝʥʯʠʚʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʤʝʪʝʦʧʘʨʘʤʝʪʨʦʚ ʚ 
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ʩʪʨʘʥʘʭ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ [164, 176, 184, 299, 307]. ʄʦʞʥʦ ʦʞʠ-

ʜʘʪʴ, ʯʪʦ ʠʭ ʚʣʠʷʥʠʝ ʚ ʠʟʫʯʘʝʤʦʤ ʨʝʛʠʦʥʝ ʙʫʜʝʪ ʚʳʨʘʞʝʥʦ ʩʠʣʴʥʝʝ, ʯʝʤ ʚʣʠʷ-

ʥʠʝ ʫʜʘʣʝʥʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘʜ ʦʢʝʘʥʘʤʠ.  

ɺʨʝʤʝʥʥʦʡ ʭʦʜ ʘʥʦʤʘʣʠʡ ʢʣʠʤʘʪʘ ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝ-

ʛʠʦʥʘ, ʢʘʢ ʠ ʚʩʝʛʦ ɸʪʣʘʥʪʠʢʦ-ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʝʢʪʦʨʘ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʚʘʟʠʧʝ-

ʨʠʦʜʠʯʝʩʢʠʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʩ ʧʝʨʠʦʜʘʤʠ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ ʜʦ ʜʝʩʷʪʢʦʚ ʣʝʪ, ʘ 

ʪʘʢʞʝ ʠʟʤʝʥʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʪʥʦʩʠʪʴʩʷ ʢʘʢ ʢ ʙʦʣʝʝ ʥʠʟʢʦʯʘʩʪʦʪʥʦʡ ʠʟ-

ʤʝʥʯʠʚʦʩʪʠ, ʪʘʢ ʠ ʢ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʳʤ ʪʝʥʜʝʥʮʠʷʤ. ɺ ʨʘʙʦʪʘʭ [132, 137, 368] 

ʧʦʢʘʟʘʥʳ ʯʝʨʝʜʫʶʱʠʝʩʷ ʨʝʞʠʤʳ ʧʨʝʦʙʣʘʜʘʶʱʠʭ ʘʥʦʤʘʣʠʡ ʨʘʟʣʠʯʥʳʭ ʛʠʜʨʦ-

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ: ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ, ʚʳʩʦʪʳ ʚʦʣʥ, ʪʝʤʧʝʨʘʪʫʨʳ 

ʠ ʦʩʘʜʢʦʚ. ʇʨʠ ʵʪʦʤ ʢʦʤʧʣʝʢʩʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʠʟʤʝʥʝʥʠʷ ʛʠʜʨʦʤʝʪʝʦʧʘ-

ʨʘʤʝʪʨʦʚ ʩʠʥʦʧʪʠʯʝʩʢʦʛʦ ʤʘʩʰʪʘʙʘ ʚ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʛʦʜʘ ʠ ʚʘʞʥʳʤ ʵʣʝʤʝʥ-

ʪʦʤ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʮʠʢʣʦʥʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ. ʇʘʨʘʤʝʪʨʘʤ 

ʝʝ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʭʘʨʘʢʪʝʨʥʳ ʢʚʘʟʠʧʝʨʠʦʜʠʯʝʩʢʠʝ ʤʘʩʰʪʘʙʳ ʦʪ 

ʤʝʞʛʦʜʦʚʦʛʦ ʜʦ ʤʝʞʜʝʩʷʪʠʣʝʪʥʝʛʦ [210, 293], ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʦʪʤʝʯʘʝʪʩʷ ʜʝʩʷ-

ʪʠʣʝʪʥʷʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʩʢʦʨʦʩʪʝʡ ʫʛʣʫʙʣʝʥʠʷ ʠ ʧʝʨʝʤʝʱʝʥʠʷ ʚʥʝʪʨʦʧʠʯʝʩʢʠʭ 

ʮʠʢʣʦʥʦʚ ʉʝʚʝʨʥʦʛʦ ʧʦʣʫʰʘʨʠʷ [47]. ʇʨʠ ʵʪʦʤ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ XX ʚʝʢʘ 

ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʛʣʫʙʦʢʠʭ ʮʠʢʣʦʥʦʚ [117] ʠ ʫʤʝʥʴʰʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʥʝʙʦʣʴʰʠʭ ʮʠʢʣʦʥʦʚ [484], ʘ ʪʘʢʞʝ ʫʤʝʥʴʰʝʥʠʝ ʪʠʧʠʯʥʳʭ ʨʘʟʤʝ-

ʨʦʚ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʮʠʢʣʦʥʦʚ ʥʘ ʬʦʥʝ ʚʳʨʘʞʝʥʥʳʭ ʤʝʞʛʦʜʦʚʳʭ ʢʦʣʝʙʘʥʠʡ 

[109, 393]. ʇʦʢʘʟʘʥʘ ʩʚʷʟʴ ʠʟʤʝʥʯʠʚʦʩʪʠ ʢʦʣʠʯʝʩʪʚʘ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʮʠʢʣʦʥʦʚ 

ʢʘʢ ʚ ʉʝʚʝʨʥʦʤ, ʪʘʢ ʠ ʚ ʖʞʥʦʤ ʧʦʣʫʰʘʨʠʷʭ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʢʨʫʧʥʦʤʘʩ-

ʰʪʘʙʥʳʭ ʨʝʞʠʤʦʚ ʮʠʨʢʫʣʷʮʠʠ ʘʪʤʦʩʬʝʨʳ [117]. 

ʈʷʜ ʨʘʙʦʪ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʫʯʝʥʳʭ ʧʦʩʚʷʱʝʥ ʪʘʢʞʝ ʘʥʘʣʠʟʫ ʧʨʦʮʝʩʩʦʚ ʵʚʦ-

ʣʶʮʠʠ ʮʠʢʣʦʥʦʚ. ʊʘʢ, ʚ ʨʘʙʦʪʘʭ [116, 415] ʧʦʢʘʟʘʥʘ ʩʚʷʟʴ ʮʠʢʣʦʥʦʚ ʉʝʚʝʨʥʦʛʦ 

ʧʦʣʫʰʘʨʠʷ ʩ ʧʦʪʦʢʘʤʠ ʪʝʧʣʘ ʥʘ ʩʠʥʦʧʪʠʯʝʩʢʦʤ ʠ ʩʝʟʦʥʥʦʤ ʤʘʩʰʪʘʙʘʭ. ʈʘʙʦʪʘ 

[39] ʧʦʩʚʷʱʝʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʦʮʝʥʢʘʤ ʠ ʧʘʨʘʤʝʪʨʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʷ ʦʢʝʘʥʘ ʠ ʘʪʤʦʩʬʝʨʳ, ʚʢʣʶʯʘʷ ʤʘʩʰʪʘʙ ʩʠʥʦʧʪʠʯʝʩʢʠʭ ʚʠʭʨʝʡ. ɺ 

ʨʘʙʦʪʝ [109] ʠʩʩʣʝʜʦʚʘʥ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʚʥʝʪʨʦʧʠʯʝʩʢʠʭ ʮʠʢʣʦʥʦʚ 



32 

ʉʝʚʝʨʥʦʛʦ ʧʦʣʫʰʘʨʠʷ, ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʠʭ ʨʘʟʤʝʨʥʳʭ ʠ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ɺ ʨʘʙʦʪʘʭ [1, 2] ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʮʠʢʣʦʥʦʚ ʉʝʚʝʨ-

ʥʦʛʦ ʧʦʣʫʰʘʨʠʷ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʘʪʤʦʩʬʝʨʳ. ɺ ʮʝʣʦʤ, 

ʢʘʢ ʧʦʢʘʟʘʥʦ ʧʦ ʜʘʥʥʳʤ ʨʝʘʥʘʣʠʟʘ, ʩ ʨʦʩʪʦʤ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 

ʧʨʦʠʩʭʦʜʠʪ ʫʤʝʥʴʰʝʥʠʝ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʥʝʪʨʦʧʠʯʝʩʢʠʭ ʮʠʢʣʦʥʦʚ ʠ ʧʣʦʪ-

ʥʦʩʪʠ ʠʭ ʫʧʘʢʦʚʢʠ. ʅʘʨʷʜʫ ʩʦ ʟʥʘʯʠʤʳʤ ʫʤʝʥʴʰʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʚʥʝʪʨʦʧʠ-

ʯʝʩʢʠʭ ʮʠʢʣʦʥʦʚ ʧʨʠ ʚʦʟʤʦʞʥʳʭ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʚ XXI ʚʝʢʝ ʚʳʷʚ-

ʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʟʠʤʦʡ ʥʘʜ 

ɸʪʣʘʥʪʠʢʦ-ɽʚʨʦʧʝʡʩʢʠʤ ʨʝʛʠʦʥʦʤ. 

ʈʘʙʦʪʳ ʟʘʨʫʙʝʞʥʳʭ ʫʯʝʥʳʭ ʧʦʩʚʷʱʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʶ ʢʣʠʤʘʪʦʣʦʛʠʠ ʮʠʢ-

ʣʦʥʦʚ ʚ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʙʘʩʩʝʡʥʝ, ʚʢʣʶʯʘʷ ʏʝʨʥʦʝ ʤʦʨʝ (Trigo, Davies, ʠ 

Bigg 2000; Guijarro, Jans¨, ʠ Campins 2006; Campins et al. 2011), ʠ ʚʳʧʦʣʥʝʥʳ ʚ 

ʪʦʤ ʯʠʩʣʝ ʚ ʨʘʤʢʘʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʨʦʝʢʪʦʚ MedCLIVAR [212, 281],  MEDEX 

[242], MedCyclones [224]. ʆʜʥʘʢʦ ʚ ʥʠʭ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʝʪʩʷ ʠʩ-

ʩʣʝʜʦʚʘʥʠʶ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʮʠʢʣʦʥʦʚ ʠ ʝʝ ʧʨʝʜʠʢʪʦʨʦʚ.  

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʥʫʰʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʨʘʙʦʪ ʧʦ ʠʟʫʯʝʥʠʶ ʮʠʢʣʦʥʦʚ, 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʟʤʝʥʝʥʠʡ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢ-

ʪʠʚʥʦʩʪʠ ʜʣʷ ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʩ ʘʥʘʣʠʟʦʤ ʧʨʠʤʝʨʦʚ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦ-

ʩʪʝʡ ʨʘʥʝʝ ʥʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ.  

ɺ ʨʘʙʦʪʝ [5] ʠʩʩʣʝʜʦʚʘʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʠ ʠʥʪʝʥʩʠʚʥʦ-

ʩʪʠ ʮʠʢʣʦʥʦʚ ʚʦ ʚʥʝʪʨʦʧʠʯʝʩʢʦʡ ʟʦʥʝ ʉʝʚʝʨʥʦʛʦ ʧʦʣʫʰʘʨʠʷ ʥʘ ʦʩʥʦʚʝ ʨʘʟʨʘ-

ʙʦʪʘʥʥʦʛʦ ʠ ʨʝʘʣʠʟʦʚʘʥʥʦʛʦ ʘʚʪʦʨʩʢʦʛʦ ʤʝʪʦʜʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʮʠʢʣʦʥʦʚ. 

ɸʥʘʣʠʟʠʨʫʝʤʳʝ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʮʠʢʣʦʥʳ ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨ-

ʩʢʦʛʦ ʨʝʛʠʦʥʘ ʧʦʣʫʯʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʪʦʛʦ ʤʝʪʦʜʘ.  

ʈʘʥʝʝ ʚ ʨʘʙʦʪʝ [317] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʩʧʝʢʪʨʘʭ (ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʌʫʨʴʝ) ʜʝʪ-

ʨʝʥʜʠʨʦʚʘʥʥʳʭ ʨʷʜʦʚ ʧʘʨʘʤʝʪʨʦʚ ʮʠʢʣʦʥʦʚ ʚ ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʚ 1948 ï 

2006 ʛʛ. ʟʘʤʝʪʥʦ ʚʳʨʘʞʝʥ ʤʝʞʜʝʩʷʪʠʣʝʪʥʠʡ ʤʘʩʰʪʘʙʝ ʠʟʤʝʥʯʠʚʦʩʪʠ. ʆʜʥʘʢʦ 

ʟʥʘʯʠʤʦʩʪʴ ʵʪʦʛʦ ʧʠʢʘ ʦʧʨʝʜʝʣʠʪʴ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʚ ʩʚʷʟʠ ʩ 
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ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʜʣʠʥʥʦʡ ʨʷʜʦʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʥʘʠʙʦʣʝʝ ʵʥʝʨʛʦʥʝʩʫʱʠʝ ʩʧʝʢ-

ʪʨʘʣʴʥʳʝ ʧʠʢʠ ʧʨʝʦʙʣʘʜʘʶʪ ʥʘ ʧʝʨʠʦʜʘʭ ʦʢʦʣʦ 2-ʭ ʠ 4-ʭ ʣʝʪ. ʇʨʠ ʵʪʦʤ, ʝʩʪʝ-

ʩʪʚʝʥʥʦ, ʚ ʢʨʫʛ ʟʘʜʘʯ ʥʝ ʚʭʦʜʠʣ ʘʥʘʣʠʟ ʧʝʨʠʦʜʠʯʥʦʩʪʝʡ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʭ 

ʮʠʢʣʦʥʦʚ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʧʨʦʜʦʣʞʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʘʞʥʦ ʙʳʣʦ ʠʟʫʯʠʪʴ ʠʟʤʝʥ-

ʯʠʚʦʩʪʴ ʠʥʪʝʥʩʠʚʥʦʡ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʨʝʛʠʦʥʝ ʩ ʫʯʝʪʦʤ ʙʦʣʝʝ 

ʧʦʟʜʥʠʭ ʜʘʥʥʳʭ. ʅʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʚʳʜʝʣʠʪʴ ʠʥʪʝʥʩʠʚʥʫʶ ʮʠʢʣʦʥʠʯʝʩʢʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʠ ʚ ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʩ ʩʝʨʝʜʠʥʳ ʧʨʦ-

ʰʣʦʛʦ ʚʝʢʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʝʝ ʥʘ ʬʦʥʝ ʠʟʤʝʥʯʠʚʦʩʪʠ ʦʙʱʝʡ ʮʠʢʣʦʥʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʧʦ ʤʝʩʷʮʘʤ ʠ ʩʝʟʦʥʘʤ, ʦʮʝʥʠʪʴ ʤʘʩʰʪʘʙʳ ʢʚʘʟʠʧʝʨʠʦʜʠʯʝʩʢʦʡ ʠʟ-

ʤʝʥʯʠʚʦʩʪʠ ʠ ʣʠʥʝʡʥʳʝ ʪʨʝʥʜʳ. ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦ-

ʩʪʝʡ ʚʘʞʥʦ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʮʠʢʣʦʥʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʯʘʩʪʦʪʫ ʮʠʢ-

ʣʦʥʦʚ, ʧʨʝʚʳʰʘʶʱʠʭ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʦʨʦʛ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ (0,75 ʠ 0,95 

ʢʚʘʥʪʠʣʝʡ), ʦʪʜʝʣʴʥʦ ʜʣʷ ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʟʘʧʘʜʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ʯʘ-

ʩʪʝʡ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ. ɺʘʞʥʳʤ ʵʪʘʧʦʤ ʧʨʝʜʩʪʘʚʣʷʣʩʷ ʘʥʘʣʠʟ ʘʥʦ-

ʤʘʣʠʡ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝʛʠ-

ʦʥʝ ʚ ʭʦʣʦʜʥʦʝ ʧʦʣʫʛʦʜʠʝ ʚ ʩʚʷʟʠ ʩ ʝʩʪʝʩʪʚʝʥʥʦʡ ʢʚʘʟʠʧʝʨʠʦʜʠʯʝʩʢʦʡ ʠʟʤʝʥ-

ʯʠʚʦʩʪʴʶ (ʛʣʦʙʘʣʴʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʩʠʩʪʝʤʝ ʦʢʝʘʥïʘʪʤʦʩʬʝʨʘ) ʤʝʞʛʦʜʦ-

ʚʦʛʦ-ʤʝʞʜʝʩʷʪʠʣʝʪʥʝʛʦ ʤʘʩʰʪʘʙʘ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ ʚ 

XXI ʚʝʢʝ ʧʦ ʨʘʟʥʳʤ ʩʮʝʥʘʨʠʷʤ ʚʳʙʨʦʩʦʚ ʚ ʘʥʩʘʤʙʣʝ ʤʦʜʝʣʝʡ ʧʦʩʣʝʜʥʝʛʦ ʧʦ-

ʢʦʣʝʥʠʷ CMIP6.  

ɼʣʷ ʧʦʥʠʤʘʥʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʝʩʪʝʩʪʚʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʨʝʛʠʦʥʘʣʴʥʦʡ 

ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʫʩʪʘʥʦʚʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʨʦ-

ʷʚʣʝʥʠʡ ʨʘʟʥʳʭ ʬʘʟ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʉʝʚʝʨʥʦʛʦ ʧʦʣʫʰʘʨʠʷ ʠ ʦʮʝʥʠʪʴ 

ʠʭ ʚʢʣʘʜ ʚ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ ʮʠʢʣʦʥʦʚ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʛʣʦʙʘʣʴʥʳʝ ʠ ʨʝʛʠʦʥʘʣʴʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ 

ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʢʘʢ ʠʥʜʠʢʘʪʦʨʳ ʠ ʧʨʝʜʠʢʪʦʨʳ ʠʟʤʝʥʯʠʚʦʩʪʠ ʯʘʩʪʦʪʳ ʠʥʪʝʥ-

ʩʠʚʥʦʡ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʅʘʙʦʨʳ ʠʥʜʝʢʩʦʚ ʠʟʚʝʩʪʥʳʭ ʢʣʠʤʘʪʠʯʝ-

ʩʢʠʭ ʤʦʜ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʢʘʯʝʩʪʚʝ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʤʦʜʝʣʠ ʠʩʢʫʩʩʪʚʝʥ-

ʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʘʧʨʦʙʠʨʦʚʘʪʴ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ 
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ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʘʥʦʤʘʣʠʡ 

ʯʘʩʪʦʪʳ ʮʠʢʣʦʥʦʚ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ / ʛʣʫʙʠʥʘ ʢʦʪʦʨʳʭ ʧʨʝʚʦʩʭʦʜʠʪ 0,75 ʢʚʘʥ-

ʪʠʣʴ, ʚ ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ, ɿʘʧʘʜʥʦʤ ʠ ɺʦʩʪʦʯʥʦʤ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝ ʩ ʟʘ-

ʙʣʘʛʦʚʨʝʤʝʥʥʦʩʪʴʶ ʜʦ ʧʦʣʫʛʦʜʘ. ʈʘʥʝʝ ʵʪʘ ʤʦʜʝʣʴ ʙʳʣʘ ʧʨʦʪʝʩʪʠʨʦʚʘʥʘ ʜʣʷ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʥʝʢʦʪʦʨʳʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪ-

ʨʦʚ ʚ ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ, ʘ ʪʘʢʞʝ ʚ ʵʢʚʘʪʦʨʠʘʣʴʥʦʡ ʟʦʥʝ ʊʠʭʦʛʦ ʦʢʝʘʥʘ ʜʣʷ 

ʩʝʟʦʥʥʦʛʦ ʧʨʦʛʥʦʟʘ ʥʘʯʘʣʘ ʩʦʙʳʪʠʡ ʕʅʖʂ [57, 58, 60, 290ï292].  

ɺ ʢʘʯʝʩʪʚʝ ʣʦʛʠʯʝʩʢʦʛʦ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥ 

ʘʥʘʣʠʟ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʟʘʢʦʥʦ-

ʤʝʨʥʦʩʪʝʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠ-

ʣʦʞʝʥʠʷ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʥʦʛʦ 

ɸʟʦʚʦ-ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ʈʦʩʩʠʠ ʥʘ ʧʨʠʤʝʨʝ ʦʮʝʥʢʠ ʰʪʦʨʤʦʚʦʡ ʘʢʪʠʚ-

ʥʦʩʪʠ, ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʠ ʣʝʯʝʙʥʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʢʫʨʦʨʪʦʚ. 

1.3. ʎʠʢʣʦʥʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʧʦʪʝʧʣʝʥʠʷ ʢʣʠʤʘʪʘ 

ʂʘʢ ʜʣʷ ʠʩʪʦʨʠʯʝʩʢʠʭ, ʪʘʢ ʠ ʜʣʷ ʙʫʜʫʱʠʭ ʧʝʨʠʦʜʦʚ ʮʠʢʣʦʥʠʯʝʩʢʘʷ ʘʢʪʠʚ-

ʥʦʩʪʴ ʚ ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʟʚʝʥʦʤ ʚ 

ʤʝʭʘʥʠʟʤʘʭ ʠʟʤʝʥʯʠʚʦʩʪʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ. ʉ ʛʣʫʙʦʢʠʤʠ ʮʠʢʣʦʥʘʤʠ ʟʘ-

ʯʘʩʪʫʶ ʩʚʷʟʘʥʳ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʧʦʛʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʘʥʦʤʘʣʠʠ, ʦʩʦʙʝʥʥʦ ʚ 

ʭʦʣʦʜʥʦʝ ʧʦʣʫʛʦʜʠʝ ʚ ʦʪʥʦʰʝʥʠʠ ʦʩʘʜʢʦʚ ʠ ʚʝʪʨʦʚʳʭ ʘʥʦʤʘʣʠʡ ʩʠʥʦʧʪʠʯʝ-

ʩʢʦʛʦ ʤʘʩʰʪʘʙʘ. ɺ ʙʦʣʝʝ ʪʝʧʣʦʡ ʘʪʤʦʩʬʝʨʝ ʮʠʢʣʦʥʳ ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ ʧʦ 

ʩʚʦʠʤ ʢʠʥʝʤʘʪʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ (ʥʘʧʨʠʤʝʨ, ʨʘʩʧʦʣʦʞʝʥʠʶ ʪʨʘʝʢʪʦ-

ʨʠʡ) ʠ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʘʤ (ʥʘʧʨʠʤʝʨ, ʠʟʤʝʥʝʥʠʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ). 

ʉʦʛʣʘʩʥʦ [405], ʮʠʢʣʦʥʳ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ ʪʝʨʤʦʜʠʥʘʤʠʯʝ-

ʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ. ʆʥʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʚʠʞʫʪʩʷ ʤʝʜʣʝʥʥʝʝ, ʠ ʩʢʦʨʦʩʪʴ ʠʭ 

ʫʛʣʫʙʣʝʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʴʰʝ [287]. ɺʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʝ ʤʦʞʝʪ ʫʚʝʣʠ-

ʯʠʪʴ ʯʘʩʪʦʪʫ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʮʠʢʣʦʥʘʤʠ, ʥʘʧʨʠʤʝʨ, ʧʨʦʣʠʚʥʳʭ 

ʦʩʘʜʢʦʚ, ʧʦʨʳʚʦʚ ʚʝʪʨʘ, ʩʠʣʴʥʳʭ ʨʘʟʣʠʚʦʚ ʨʝʢ, ʦʧʦʣʟʥʝʡ [379]. ʋʯʠʪʳʚʘʷ ʵʪʠ 
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ʨʠʩʢʠ, ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʡ ʨʝʛʠʦʥ ʦʩʦʙʝʥʥʦ ʫʷʟʚʠʤ ʢ ʠʟʤʝʥʝ-

ʥʠ̫ʤ ʢʣʠʤʘʪʘ [196, 429]. 

ɺ ʙʦʣʝʝ ʪʝʧʣʦʤ ʢʣʠʤʘʪʝ ʬʠʟʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʪʨʦʧʦ-

ʩʬʝʨʳ ʦʢʘʟʳʚʘʶʪ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʠʟʤʝʥʝʥʠʝ ʚʥʝʪʨʦʧʠʯʝʩʢʦʡ 

ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʤʦʨʷ ʠ ʩʢʨʳʪʳʭ ʧʦʪʦʢʦʚ ʪʝʧʣʘ ʫʩʠʣʠʚʘʶʪ ʢʦʥʚʝʢʮʠʶ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ 

ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʚʘʞʥʳʤʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʝ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʚʝʨʭʥʠʭ ʩʣʦʷʭ ʪʨʦʧʦʩʬʝʨʳ ʧʦ-

ʚʳʰʘʝʪ ʩʪʘʙʠʣʴʥʦʩʪʴ ʘʪʤʦʩʬʝʨʳ [196, 379]. ʂʨʦʤʝ ʪʦʛʦ, ʙʦʣʝʝ ʪʝʧʣʘʷ ʘʪʤʦ-

ʩʬʝʨʘ ʤʦʞʝʪ ʫʜʝʨʞʠʚʘʪʴ ʙʦʣʴʰʝ ʚʣʘʛʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʨʘʚʥʝʥʠʝʤ 

ʂʣʘʫʟʠʫʩʘïʂʣʘʧʝʡʨʦʥʘ [397], ʯʪʦ, ʢʘʢ ʦʞʠʜʘʝʪʩʷ, ʧʨʠʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʝ-

ʨʝʥʦʩʘ ʚʦʜʷʥʦʛʦ ʧʘʨʘ [406] ʠ ʚʳʧʘʜʝʥʠʶ ʦʩʘʜʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʮʠʢʣʦʥʘʤʠ [466, 

470], ʥʘʧʨʠʤʝʨ, ʥʘʜ ɿʘʧʘʜʥʦʡ ɸʪʣʘʥʪʠʢʦʡ ʠ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʤ ʨʝʛʠʦʥʦʤ 

[379].  

ɺ ʨʝʛʠʦʥʘʣʴʥʦʤ ʘʩʧʝʢʪʝ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʏʝʨʥʦʤʦʨʩʢʦ-ʂʘʩʧʠʡʩʢʦʛʦ ʨʝʛʠ-

ʦʥʘ ʚ ʨʘʙʦʪʘʭ [3, 4, 119] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʨʦʩʪ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʷ ʠ 

ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʙʘʣʘʥʩʘ ʟʘ ʧʝʨʠʦʜ 1982ï2014 ʛʛ. ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʟʥʘʯʠʤʳʤ ʧʦ-

ʪʝʧʣʝʥʠʝʤ, ʦʩʦʙʝʥʥʦ ʚ ʣʝʪʥʠʡ ʩʝʟʦʥ, ʦʜʥʘʢʦ ʧʦʚʳʰʝʥʠʷ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʦʩʘʜ-

ʢʦʚ ʥʝ ʧʨʦʠʟʦʰʣʦ. ɸʚʪʦʨʳ ʩʚʷʟʳʚʘʶʪ ʵʪʦ ʩ ʪʝʤ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʫʜʝʣʴʥʦʡ 

ʚʣʘʞʥʦʩʪʠ ʢʦʤʧʝʥʩʠʨʦʚʘʣʦʩʴ ʜʠʚʝʨʛʝʥʮʠʝʡ ʚʣʘʛʠ ʚʩʣʝʜʩʪʚʠʝ ʢʨʫʧʥʦʤʘʩʰʪʘʙ-

ʥʳʭ ʥʠʩʭʦʜʷʱʠʭ ʜʚʠʞʝʥʠʡ, ʭʘʨʘʢʝʪʨʥʳʭ ʜʣʷ ʘʥʪʠʮʠʢʣʦʥʠʯʝʩʢʦʡ ʮʠʨʢʫʣʷʮʠʠ. 

ɺ ʨʘʙʦʪʝ [405] ʧʨʦʚʝʜʝʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʜʣʷ ʘʢʚʘ-ʧʣʘʥʝʪʳ ʧʨʠ ʨʘʚʥʦʤʝʨ-

ʥʦʤ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʷ ʥʘ 4Áʂ. ʇʦʢʘʟʘʥʦ ʫʤʝʥʴʰʝʥʠʝ 

ʯʠʩʣʘ ʚʥʝʪʨʦʧʠʯʝʩʢʠʭ ʮʠʢʣʦʥʦʚ ʥʘ 3,3%, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʠʟʤʝʥʝʥʠʡ ʩʨʝʜʥʝʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʙʦʣʝʝ ʩʠʣʴʥʳʝ ʠ ʙʦʣʝʝ ʩʣʘʙʳʝ ʰʪʦʨʤʳ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦ-

ʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʥʘ 50%, ʩʚʷʟʘʥʥʳʭ ʩ ʩʘʤʳʤʠ ʩʠʣʴʥʳʤʠ ʮʠʢʣʦʥʘʤʠ [405]. ɺ 

ʨʘʙʦʪʝ [227] ʧʦʢʘʟʘʥʦ ʦʞʠʜʘʝʤʦʝ ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ ʮʠʢʣʦʥʦʚ, ʧʨʠʚʦʜʷʱʠʭ 

ʢ ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʦʩʘʜʢʘʤ ʥʘʜ ɽʚʨʦʧʦʡ. 

ɺ ʨʘʙʦʪʝ [472] ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʪʨʠ ʢʦʥʢʫʨʠʨʫʶʱʠʭ ʬʘʢʪʦʨʘ ʠʟʤʝʥʝʥʠʷ 

ʘʪʤʦʩʬʝʨʥʦʡ ʮʠʨʢʫʣʷʮʠʠ ʚ ʩʨʝʜʥʠʭ ʰʠʨʦʪʘʭ ï ɻ ʪʦ ʪʨʦʧʠʯʝʩʢʦʝ ʠ ʧʦʣʷʨʥʦʝ 
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ʫʩʠʣʝʥʠʝ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʝ ʩʠʣʳ ʩʪʨʘʪʦʩʬʝʨʥʦʛʦ ʚʠʭʨʷ. 

ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʜʣʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʮʠʨʢʫʣʷʮʠʠ ʥʘʜ ɽʚʨʦʧʦʡ ʷʚ-

ʣʷʶʪʩʷ ʵʢʩʧʘʥʩʠʷ ʪʨʦʧʠʢʦʚ ʠ ʠʟʤʝʥʝʥʠʝ ʩʠʣʳ ʩʪʨʘʪʦʩʬʝʨʥʦʛʦ ʚʠʭʨʷ [472].  

ʕʢʩʧʘʥʩʠʷ ʪʨʦʧʠʢʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʩʰʠʨʝʥʠʝ ʩʫʙʪʨʦʧʠʯʝʩʢʦʡ ʠ 

ʪʨʦʧʠʯʝʩʢʦʡ ʩʫʭʦʡ ʟʦʥʳ ʧʨʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʷʯʝʡʢʠ ʍʵʜʣʠ ʢ ʧʦʣʶʩʘʤ [234]. 

ʕʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʤʝʱʝʥʠʝʤ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʣʶʩʘ ʩʪʨʫʡʥʳʭ ʪʝʯʝʥʠʡ 

[398] ʠ hʪʦʨʤ-ʪʨʝʢʦʚ [193]. ʉʨʝʜʥʝʝ ʧʦʣʦʞʝʥʠʝ ʩʪʨʫʡʥʦʛʦ ʪʝʯʝʥʠʷ ʚ ʉʝʚʝʨʥʦʡ 

ɸʪʣʘʥʪʠʢʝ ʣʝʪʦʤ ʧʦʩʪʝʧʝʥʥʦ ʩʤʝʱʘʝʪʩʷ ʢ ʧʦʣʶʩʫ, ʘ ʟʠʤʦʡ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ 

ʥʘ ʚʦʩʪʦʢ, ʚ ɽʚʨʦʧʫ [470].  

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʣʷʨʥʦʝ ʫʩʠʣʝʥʠʝ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʨʝʟʫʣʴʪʘʪʦʤ ʧʦʪʝʨʠ ʤʦʨʩʢʦʛʦ ʣʴʜʘ ʚ ɸʨʢʪʠʢʝ ʠ ʤʦʞʝʪ 

ʪʘʢʞʝ ʚʣʠʷʪʴ ʥʘ ʨʝʛʠʦʥʘʣʴʥʳʝ ʛʨʘʜʠʝʥʪʳ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʰʪʦʨʤ-ʪʨʝʢʠ [223]. 

ʋʤʝʥʴʰʝʥʠʝ ʤʝʞʰʠʨʦʪʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʛʨʘʜʠʝʥʪʘ ʵʢʚʘʪʦʨ ʧʦʣʶʩ ʪʘʢʞʝ 

ʧʨʠʚʦʜʠʪ ʢ ʦʩʣʘʙʣʝʥʠʶ ʧʦʣʷʨʥʦʛʦ ʩʪʨʘʪʦʩʬʝʨʥʦʛʦ ʚʠʭʨʷ. ʇʨʠ ʵʪʦʤ ʥʘʜ ʉʝʚʝʨ-

ʥʦʡ ɸʪʣʘʥʪʠʢʦʡ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʚ ʨʝʘʢʮʠʠ ʩʪʨʘʪʦʩʬʝʨʥʦʛʦ 

ʚʠʭʨʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʝʛʦ ʫʩʠʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʩʚʷʟʘʥʦ ʩ ʟʦʥʘʣʴʥʦʡ ʘʥʦʤʘʣʠʝʡ 

ʚʝʪʨʘ, ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʬʘʟʳ ʉʝʚʝʨʦʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʢʦʣʝʙʘʥʠʷ 

[472]. ɺ ʨʘʙʦʪʝ [234] ʛʦʚʦʨʠʪʩʷ ʦ ʧʨʝʦʙʣʘʜʘʥʠʠ ʚ XXI ʚʝʢʝ ʧʦʣʦʞʠʪʝʣʴʥʦʡ 

ʬʘʟʳ ʉʝʚʝʨʦʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʢʦʣʝʙʘʥʠʷ ʠ ʦ ʩʚʷʟʘʥʥʦʤ ʩ ʵʪʠʤ ʩʤʝʱʝʥʠʠ ʥʘ ʩʝ-

ʚʝʨ ʩʨʝʜʥʝʰʠʨʦʪʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʮʠʢʣʦʥʦʚ. ʉʤʝʱʝʥʠʝ ʰʪʦʨʤ-ʪʨʝʢʦʚ ʢ ʧʦʣʶʩʫ 

ʦʞʠʜʘʝʪʩʷ ʢʘʢ ʜʣʷ ʉʝʚʝʨʥʦʛʦ ʧʦʣʫʰʘʨʠʷ ʚ ʮʝʣʦʤ [166], ʪʘʢ ʠ ʜʣʷ ʉʝʚʝʨʥʦʡ 

ɸʪʣʘʥʪʠʢʠ ʚ ʯʘʩʪʥʦʩʪʠ, ʯʪʦ ʙʫʜʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʦʩʣʘʙʣʝʥʠʝʤ ʩʨʝʜʠʟʝʤʥʦ-

ʤʦʨʩʢʦʛʦ ʰʪʦʨʤ-ʪʨʝʢʘ [151].  

ʇʨʦʷʚʣʝʥʠʷ ʢʚʘʟʠʧʝʨʠʦʜʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚʥʫʪʨʝʥʥʝʡ ʝʩʪʝʩʪʚʝʥʥʦʡ ʠʟ-

ʤʝʥʯʠʚʦʩʪʠ, ʪʘʢʠʭ ʢʘʢ ʉʝʚʝʨʦʘʪʣʘʥʪʠʯʝʩʢʦʝ ʢʦʣʝʙʘʥʠʝ (ʉɸʂ), ʤʦʜʘ ɺʦʩʪʦʯʥʘʷ 

ɸʪʣʘʥʪʠʢʘ/ɿʘʧʘʜʥʘʷ ʈʦʩʩʠʷ (ɺɸ/ɿʈ) ʠ ʜʨʫʛʠʭ, ʚʦ ʚʥʝʪʨʦʧʠʯʝʩʢʠʭ ʮʠʢʣʦʥʘʭ ʧʦ-

ʢʘʟʘʥʳ, ʥʘʧʨʠʤʝʨ, ʚ ʨʘʙʦʪʘʭ [150, 196, 313, 338, 442], ʧʨʠʯʝʤ ʥʝ ʪʦʣʴʢʦ ʜʣʷ 

ʟʠʤʳ, ʥʦ ʠ ʜʣʷ ʣʝʪʘ [202]. ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʨʘʙʦʪʝ [378] ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʵʨʳ ʝʩʪʝʩʪʚʝʥʥʳʝ ʢʚʘʟʠʧʝ-

ʨʠʦʜʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʷʚʣʷʣʠʩʴ ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ ʚ ʠʟʤʝʥʯʠʚʦʩʪʠ ʛʣʫʙʠʥʳ 
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ʟʠʤʥʠʭ ʚʥʝʪʨʦʧʠʯʝʩʢʠʭ ʮʠʢʣʦʥʦʚ ʉʝʚʝʨʥʦʛʦ ʧʦʣʫʰʘʨʠʷ. ʀʟʫʯʝʥʠʝ ʙʫʜʫʱʝʛʦ 

ʢʣʠʤʘʪʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʤʦʜʝʣʠ, ʧʦʢʘʟʘʣʦ, ʯʪʦ ʦʪ 10% ʜʦ 

50% ʪʨʝʥʜʘ ʫʤʝʥʴʰʝʥʠʷ ʯʘʩʪʦʪʳ ʮʠʢʣʦʥʦʚ ʥʘʜ ɿʘʧʘʜʥʳʤ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝʤ 

ʦʙʫʩʣʦʚʣʝʥʦ ʚʢʣʘʜʦʤ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʠʥʜʝʢʩʘ ʉɸʂ [339].  

ɺʣʠʷʥʠʝ ʧʦʣʫʯʝʥʥʦʛʦ ʚ ʤʦʜʝʣʠ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʠʥʜʝʢʩʘ ʉɸʂ ʥʘ ʫʤʝʥʴ-

ʰʝʥʠʝ ʮʠʢʣʦʥʘ ʦʛʨʘʥʠʯʝʥʦ ʨʘʡʦʥʦʤ ɿʘʧʘʜʥʦʛʦ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʷ, ʛʜʝ ʦʥʦ ʦʙʲ-

ʷʩʥʷʝʪ 10%ï50% ʩʤʦʜʝʣʠʨʦʚʘʥʥʦʛʦ ʪʨʝʥʜʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʜʠʚʠʜʫʘʣʴ-

ʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ɿʠʤʥʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʘʥʦʤʘʣʠʠ ʚ ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝ-

ʛʠʦʥʝ ʦʙʫʩʣʦʚʣʝʥʳ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʨʝʛʠʦʥʘʣʴʥʦʡ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦ-

ʩʪʴʶ, ʩʚʷʟʘʥʥʦʡ ʩ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʛʣʦʙʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʘ. ʉ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʡ ʮʠʨʢʫʣʷʮʠʠ, ʧʨʦʛʥʦʟʳ ʪʨʘʝʢʪʦʨʠʡ ʰʪʦʨʤʦʚ 

ʚ ʉʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʝ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʜʣʷ ʢʣʠʤʘʪʘ ʚ ʨʝʛʠʦʥʝ. ɼʘ-

ʣʝʝ ʨʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʩʮʝʥʘ-

ʨʠʷʭ ʤʦʜʝʣʝʡ ʚ XXI ʚʝʢʝ ʦʪ ʛʣʦʙʘʣʴʥʦʛʦ ʜʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʘ.  

ʇʦ ʜʘʥʥʳʤ ʨʝʘʥʘʣʠʟʘ ʧʦʚʳʰʝʥʠʝ ʛʣʦʙʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ 

ʦʙʳʯʥʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝʤ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʥʝʪʨʦʧʠʯʝʩʢʠʭ ʮʠʢʣʦ-

ʥʦʚ ʠ ʧʣʦʪʥʦʩʪʠ ʠʭ ʩʦʩʨʝʜʦʪʦʯʝʥʠʷ ʚʦ ʚʥʝʪʨʦʧʠʯʝʩʢʠʭ ʰʠʨʦʪʘʭ ʉʝʚʝʨʥʦʛʦ ʧʦ-

ʣʫʰʘʨʠʷ, ʥʘʧʨʠʤʝʨ, ʚ ʉʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʝ ʠ ɽʚʨʦʧʝʡʩʢʦʤ ʨʝʛʠʦʥʝ [470]. ʆʜ-

ʥʘʢʦ ʩʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʦʙʱʝʡ ʮʠʨʢʫʣʷʮʠʠ ʘʥʘʣʠʟ 

ʬʫʥʢʮʠʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʮʠʢʣʦʥʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʠʥʪʝʥʩʠʚ-

ʥʦʩʪʠ ʚʳʷʚʠʣ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ, ʦʩʦʙʝʥʥʦ ʟʠʤʦʡ ʥʘʜ 

ɸʪʣʘʥʪʠʢʦ-ɽʚʨʦʧʝʡʩʢʠʤ ʨʝʛʠʦʥʦʤ [125]. ʏʘʩʪʦʪʘ ʛʣʫʙʦʢʠʭ ʮʠʢʣʦʥʦʚ ʥʘʜ ʉʝ-

ʚʝʨʥʳʤ ʧʦʣʫʰʘʨʠʝʤ ʫʞʝ ʫʜʚʦʠʣʘʩʴ ʚ ʧʦʩʣʝʜʥʠʡ ʧʝʨʠʦʜ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʚʳʰʝ-

ʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʢʦʥʮʝ XX ʚʝʢʘ (ʧʦʩʣʝ 1980 ʛʦʜʘ) [419]. ʉʦʛʣʘʩʥʦ ʨʘʩʯʝʪʘʤ 

ʧʦ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʩʮʝʥʘʨʠʷʤ ʚ ʨʘʙʦʪʝ [135] ʚ XXI ʚʝʢʝ ʙʫʜʝʪ ʚʦʟʨʘʩʪʘʪʴ ʯʘ-

ʩʪʦʪʘ ʩʣʫʯʘʝʚ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʪʨʦʧʠʯʝʩʢʠʭ ʮʠʢʣʦʥʦʚ ʚʦ ʚʥʝʪʨʦʧʠʯʝʩʢʠʝ, ʦʩʦ-

ʙʝʥʥʦ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ɻʦʣʴʬʩʪʨʠʤʘ. ɺʨʝʤʷ ʞʠʟʥʠ ʪʘʢʠʭ ʮʠʢʣʦʥʦʚ ʚʦʟʨʘʩʪʝʪ, ʠ 

ʦʥʠ ʙʫʜʫʪ ʜʦʩʪʠʛʘʪʴ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ [135]. 
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ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʚ ʦʙʱʝʤ ʩʭʦʜʷʪʩʷ ʚʦ ʤʥʝʥʠʠ ʦ ʩʥʠʞʝʥʠʠ ʯʘʩʪʦʪʳ ʮʠʢʣʦ-

ʥʦʚ ʚ ʢʦʥʮʝ ʩʪʦʣʝʪʠʷ ʚ ʮʝʣʦʤ ʧʦ ʉʝʚʝʨʥʦʤʫ ʧʦʣʫʰʘʨʠʶ [2, 376] ʠ ʚ ʨʝʛʠʦʥʘʭ 

ʘʢʪʠʚʥʳʭ ʰʪʦʨʤ-ʪʨʝʢʦʚ, ʦʩʦʙʝʥʥʦ ʚ ʉʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʝ [186]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, 

ʧʦ ʨʘʩʯʝʪʘʤ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʨʦʝʢʮʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʮʠʢʣʦʥʦʚ ʟʠʤʦʡ ʫʚʝʣʠ-

ʯʠʪʩʷ [191, 431]. ʕʪʦ ʞʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʚ ʨʘʙʦʪʝ [376], ʚ ʢʦʪʦʨʦʡ ʧʦʢʘʟʘʥ ʨʦʩʪ 

ʯʠʩʣʘ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ. ʇʨʠ ʵʪʦʤ ʟʠʤʦʡ ʦʞʠʜʘʝʪʩʷ ʫʩʠʣʝʥʠʝ ʦʙʠʣʴ-

ʥʳʭ ʦʩʘʜʢʦʚ ʠ ʩʠʣʴʥʳʭ ʚʝʪʨʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʮʠʢʣʦʥʘʤʠ [324, 376]. 

ɺ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʝ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʉʝʚʝʨʥʦʡ 

ɸʪʣʘʥʪʠʢʝ ʚ ʨʘʙʦʪʘʭ [222, 324] ʧʦʢʘʟʘʥʦ ʙʫʜʫʱʝʝ ʫʩʠʣʝʥʠʝ ʰʪʦʨʤ-ʪʨʝʢʘ ʦʢʦʣʦ 

50Á ʩ.ʰ. ʠ ʦʩʣʘʙʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʪʨʘʝʢʪʦʨʠʡ ʮʠʢʣʦʥʦʚ ʢ ʩʝʚʝʨʫ ʥʘʜ ʉʢʘʥʜʠʥʘ-

ʚʠʝʡ ʠ ʢ ʶʛʫ ʥʘʜ ʉʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʦʡ (ʚʧʣʦʪʴ ʜʦ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠ-

ʦʥʘ). ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʩʪʨʫʢʪʫʨʘ ʟʠʤʥʝʡ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘʜ ɽʚʨʦ-

ʧʦʡ ʩʪʘʥʝʪ ʪʨʸʭʧʦʣʶʩʥʦʡ ʩ ʧʦʚʳʰʝʥʥʦʡ ʯʘʩʪʦʪʦʡ ʮʠʢʣʦʥʦʚ ʚ ʎʝʥʪʨʘʣʴʥʦʡ 

ɽʚʨʦʧʝ ʠ ʧʦʥʠʞʝʥʥʦʡ ʯʘʩʪʦʪʦʡ ʚ ʅʦʨʚʝʞʩʢʦʤ ʠ ʉʨʝʜʠʟʝʤʥʦʤ ʤʦʨʷʭ [470].  

ʅʝʩʤʦʪʨʷ ʥʘ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʪʨʝʢʠʥʛʘ ʮʠʢʣʦʥʦʚ, ʘ 

ʪʘʢʞʝ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʠ ʥʝʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʜʦʩʪʫʧʥʳʭ ʤʦʜʝʣʝʡ ʠ ʙʦʣʴʰʦʡ 

ʨʘʟʙʨʦʩ ʤʝʞʜʫ ʥʠʤʠ, ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʦʛʥʦʟʦʚ ʜʣʷ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠ-

ʦʥʘ ʧʦʢʘʟʳʚʘʶʪ ʫʤʝʥʴʰʝʥʠʝ ʯʠʩʣʘ ʟʠʤʥʠʭ ʮʠʢʣʦʥʦʚ ʚ ʢʦʥʮʝ XXI ʚʝʢʘ [234, 

283, 324, 339, 378, 383, 471]. ʕʪʦ ʩʦʢʨʘʱʝʥʠʝ ʧʨʦʜʦʣʞʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʪʝʥ-

ʜʝʥʮʠʠ ʯʘʩʪʦʪʳ ʟʠʤʥʠʭ ʮʠʢʣʦʥʦʚ ʢʦʥʮʘ XX ʚʝʢʘ [197, 312, 313, 428]. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ, ʚ ʨʘʙʦʪʝ [287] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʮʠʢʣʦʥʦʚ ʣʝʪʦʤ ʫʚʝʣʠʯʠʪʩʷ ʚ 

ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ.  

ʀʟʤʝʥʝʥʠʝ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʪʨʘʝʢʪʦʨʠʡ 

ʮʠʢʣʦʥʦʚ, ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʝ ʚʣʘʞʥʳʤ ʠʣʠ ʩʫʭʠʤ ʨʝʛʠʦʥʘʣʴʥʳʤ ʛʠʜʨʦʤʝʪʝʦʨʦ-

ʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ, ʢʘʢ ʵʪʦ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ [188]. ʍʦʪʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʢʘʞʜʦʛʦ ʩʣʫʯʘʷ ʚʳʧʘ-

ʜʝʥʠʷ ʦʩʘʜʢʦʚ ʚ ʙʦʣʝʝ ʪʝʧʣʦʡ ʘʪʤʦʩʬʝʨʝ ʠʤʝʝʪ ʚʘʞʥʦʝ ʣʦʢʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, 

ʦʩʥʦʚʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʦʩʘʜʢʦʚ, ʦʞʠʜʘʝʤʦʝ ʟʠʤʦʡ, ʙʫʜʝʪ ʦʙʫʩʣʦʚʣʝʥʦ ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʫʤʝʥʴʰʝʥʠʝʤ ʯʠʩʣʘ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʭ ʮʠʢʣʦʥʦʚ [383, 471]. ʕʪʦ ʦʙ-

ʱʝʝ ʩʦʢʨʘʱʝʥʠʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʫʜʝʪ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴʩʷ ʠʣʠ ʫʩʠʣʠʚʘʪʴʩʷ ʥʘ 
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ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʩʨʝʜʥʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ, ʧʨʠʥʦʩʠʤʳʭ ʦʪʜʝʣʴʥʳʤʠ 

ʮʠʢʣʦʥʘʤʠ ʟʠʤʦʡ. ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʵʪʦ ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʥʘ ʮʠʢʣʦʥ 

ʫʚʝʣʠʯʠʪʩʷ ʚ ʩʝʚʝʨʥʦʤ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝ (ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚ ʩʚʷʟʠ ʩ ʫʚʝʣʠʯʝ-

ʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʚʣʘʛʠ ʚ ʘʪʤʦʩʬʝʨʝ) ʠ ʫʤʝʥʴʰʠʪʩʷ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʉʨʝʜʠ-

ʟʝʤʥʦʤʦʨʴʷ (ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʚ ʩʚʷʟʠ ʩ ʜʠʥʘʤʠʯʝʩʢʠʤ ʦʩʣʘʙʣʝʥʠʝʤ 

ʮʠʢʣʦʥʦʚ) [471]. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʚ 

XXI ʚʝʢʝ ʧʦʢʘʟʳʚʘʝʪ ʙʦʣʝʝ ʚʣʘʞʥʳʝ ʟʠʤʥʠʝ ʫʩʣʦʚʠʷ ʥʘ ʝʛʦ ʩʝʚʝʨʥʦʡ ʛʨʘʥʠʮʝ 

[284] ʠ ʚ ʝʛʦ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ [383]. ʅʘʠʙʦʣʴʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʟʘʩʫʰʣʠʚʦʩʪʠ 

ʧʦʢʘʟʘʥʦ ʜʣʷ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʚ ʩʚʷʟʠ ʩ ʧʦ-

ʥʠʞʝʥʠʝʤ ʘʢʪʠʚʥʦʩʪʠ ʟʠʤʥʠʭ ʮʠʢʣʦʥʦʚ [284, 348, 383]. ʅʘʠʙʦʣʴʰʝʝ ʫʚʝʣʠʯʝ-

ʥʠʝ ʟʘʩʫʰʣʠʚʦʩʪʠ ʦʞʠʜʘʝʪʩʷ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝ-

ʛʠʦʥʘ [348, 383]. ʃʦʢʘʣʴʥʦ ʵʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʦʩʣʘʙʣʝʥʠʠ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʩʠ-

ʥʦʧʪʠʯʝʩʢʦʡ ʮʠʨʢʫʣʷʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʥʘʟʳʚʘʝʤʦʡ ʂʠʧʨʩʢʠʤ ʤʠʥʠʤʫʤʦʤ 

[233, 234]. ʇʦ ʧʨʦʝʢʮʠʷʤ ʢʣʠʤʘʪʘ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʪʘʢʞʝ ʫʤʝʥʴʰʠʪʩʷ ʥʘ 

ʇʠʨʝʥʝʡʩʢʦʤ ʧʦʣʫʦʩʪʨʦʚʝ ʠʟ-ʟʘ ʩʤʝʱʝʥʠʷ ʢ ʧʦʣʶʩʫ ʧʦʪʦʢʦʚ ʚʣʘʛʠ ʠ ʪʘʢ ʥʘʟʳ-

ʚʘʝʤʳʭ ʨʝʢ ʚ ʘʪʤʦʩʬʝʨʝ [406] ʠ ʫʤʝʥʴʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʮʠʢʣʦʥʦʚ [378]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʚʷʟʠ ʩ ʧʦʪʝʧʣʝʥʠʝʤ ʢʣʠʤʘʪʘ ʚ ʢʦʥʮʝ XXI ʚʝʢʘ ʦʞʠʜʘ-

ʝʪʩʷ ʦʙʱʝʝ ʫʤʝʥʴʰʝʥʠʝ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤ-

ʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʨʝʛʠʦʥʘ ʠ ʚ ʨʘʟʥʳʝ ʩʝ-

ʟʦʥʳ. ʇʨʠ ʵʪʦʤ ʦʙʳʯʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʝʪʩʷ ʘʥʘʣʠʟʫ ʝʩʪʝʩʪʚʝʥ-

ʥʳʭ ʢʚʘʟʠʧʝʨʠʦʜʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʨʝʛʠʦʥʝ.  

ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ ʠʟʤʝʥʝʥʠʝ ʧʦʣʫʯʘʝʤʳʭ ʦʮʝʥʦʢ ʚ ʩʚʷʟʠ ʩ ʧʦʩʪʦ-

ʷʥʥʳʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʤʦʜʝʣʝʡ ʠ ʩʮʝʥʘʨʠʝʚ ʙʫʜʫʱʝʛʦ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦ-

ʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʝʨʝʭʦʜ ʢ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʤʦʜʝʣʷʤ ʩ ʨʘʟʨʝ-

ʰʝʥʠʝʤ çkm-scaleè, ʙʦʣʝʝ ʪʦʯʥʦ ʫʯʠʪʳʚʘʶʱʠʭ ʢʦʥʚʝʢʮʠʶ ʠ ʣʦʢʘʣʴʥʳʝ ʦʩʦ-

ʙʝʥʥʦʩʪʠ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʨʠ ʫʩʣʦʚʠʠ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʠʩ-

ʧʦʣʴʟʫʝʤʳʭ ʧʘʨʘʤʝʪʨʠʟʘʮʠʡ ʠ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ [351], ʧʦʟʚʦʣʠʪʴ ʣʫʯʰʝ 

ʦʧʨʝʜʝʣʷʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʫʙʩʠʥʦʧʪʠʯʝʩʢʠʭ ʠ ʤʝʟʦʤʘʩʰʪʘʙʥʳʭ ʮʠʢʣʦʥʦʚ, 
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ʜʦʣʷ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʢʦʪʦʨʳʭ, ʦʯʝʚʠʜʥʦ, ʙʫʜʝʪ ʚʦʟʨʘʩʪʘʪʴ ʩ ʧʦʪʝʧʣʝʥʠʝʤ ʢʣʠ-

ʤʘʪʘ. 

1.4. ʂʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ ʠ ʤʝʪʦʜʦʚ, 

ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʘʥʘʣʠʟʘ ʠʟʤʝʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʮʠʢʣʦʥʦʚ 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚ ʨʘʙʦʪʘʭ ʢʘʢ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʫʯʸʥʳʭ [125, 415, 

485], ʪʘʢ ʠ ʟʘʨʫʙʝʞʥʳʭ [236, 336, 426] ʮʠʢʣʦʥʳ ʉʝʚʝʨʥʦʛʦ ʧʦʣʫʰʘʨʠʷ ʚʳʜʝʣʷ-

ʶʪʩʷ ʠ ʠʩʩʣʝʜʫʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʧʦ ʜʘʥʥʳʤ ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʨʝʘʥʘʣʠʟʘ 

(ʪʘʙʣ. 1.1). ʇʨʠ ʵʪʦʤ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʬʠʟʠʢʝ ʠ ʪʝʨʤʦʜʠʥʘʤʠʢʝ 

ʮʠʢʣʦʥʦʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥ-

ʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʢʣʠʤʘʪʠʯʝ-

ʩʢʠʭ (ʩʨʝʜʥʠʭ ʤʥʦʛʦʣʝʪʥʠʭ) ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʮʠʢʣʦʥʦʚ ʠ ʠʭ ʘʥʦʤʘʣʠʡ ʚ ʩʚʷʟʠ ʩ 

ʛʣʦʙʘʣʴʥʳʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʨʘʟʥʦʛʦ ʤʘʩʰʪʘʙʘ [11, 317]. ʆʜʥʘʢʦ 

ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʧʦʣʫʯʠʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦ-

ʩʪʦʚʝʨʥʳʝ ʜʘʥʥʳʝ ʦ ʤʝʞʜʝʩʷʪʠʣʝʪʥʝʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦ-

ʩʪʠ, ʢʘʢ ʠ ʜʨʫʛʠʭ ʥʘʙʣʶʜʘʝʤʳʭ ʤʝʪʝʦʧʘʨʘʤʝʪʨʦʚ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʠʤʝ-

ʶʱʠʝʩʷ ʨʷʜʳ ʜʘʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʠ ʨʝʘʥʘʣʠʟʘ ʠʤʝʶʪ ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʜʣʠʥʫ ʠ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʝʜʚʘ ʧʨʝʚʳʰʘʶʪ ʜʚʘ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʝʨʠʦʜʘ (60 ʣʝʪ). ʊʝʤ ʥʝ ʤʝ-

ʥʝʝ ʜʝʩʷʪʠʣʝʪʥʠʝ-ʤʝʞʜʝʩʷʪʠʣʝʪʥʠʝ ʢʦʣʝʙʘʥʠʷ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʥʘ 

ʫʨʦʚʥʝ ʦʮʝʥʦʢ ʚʢʣʘʜʘ ʚ ʜʠʩʧʝʨʩʠʶ ʠ ʩʨʘʚʥʝʥʠʷ ʦʪʣʠʯʠʡ ʩʨʝʜʥʠʭ ʤʥʦʛʦʣʝʪʥʠʭ 

ʚʝʣʠʯʠʥ.  

ʊʘʙʣʠʮʘ 1.1. ʆʧʨʝʜʝʣʝʥʠʝ ʘʙʙʨʝʚʠʘʪʫʨ ʨʝʘʥʘʣʠʟʦʚ 

ɸʙʙʨʝʚʠʘ-

ʪʫʨʘ 
ʆʧʨʝʜʝʣʝʥʠʝ 

NCEP/NCAR ʉʦʚʤʝʩʪʥʳʡ ʨʝʘʥʘʣʠʟ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʘ ʵʢʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ (NCEP) ʠ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʘ 

ʘʪʤʦʩʬʝʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (NCAR) 

ERA ʈʝʘʥʘʣʠʟ ɽʚʨʦʧʝʡʩʢʦʛʦ ʮʝʥʪʨʘ ʩʨʝʜʥʝʩʨʦʯʥʳʭ ʧʨʦʛʥʦʟʦʚ 

ʧʦʛʦʜʳ (ECMWF) 

JRA ɻʣʦʙʘʣʴʥʳʡ ʘʪʤʦʩʬʝʨʥʳʡ ʨʝʘʥʘʣʠʟ, ʩʦʟʜʘʥʥʳʡ ʗʧʦʥʩʢʠʤ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤ ʘʛʝʥʪʩʪʚʦʤ 

MERRA ʉʦʚʨʝʤʝʥʥʳʡ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ (Modern-Era retro-

spective analysis) ʜʣʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʠʣʦʞʝ-

ʥʠʡ 

20CR ʇʨʦʝʢʪ ʨʝʘʥʘʣʠʟʘ ʜʚʘʜʮʘʪʦʛʦ ʚʝʢʘ (NOAACIRES-DOE) 
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ʆʩʦʙʝʥʥʦʩʪʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ʧʨʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʪʨʝʢʠʥʛʝ ʮʠʢʣʦʥʦʚ ʧʨʠʤʝʥʷʶʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʤʝʪʦʜʳ, 

ʧʦʜʭʦʜʳ ʠ ʤʘʩʩʠʚʳ ʜʘʥʥʳʭ. ɻʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʠʩʧʦʣʴʟʫʶʪ ʜʘʥʥʳʝ ʨʝʘʥʘʣʠʟʦʚ 

ʩ ʨʘʟʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ (NCEP/NCAR, ERA, JRA, MERRA, 20CR, ʩʤ. ʩʦʢʨʘʱʝ-

ʥʠʷ ʚ ʪʘʙʣ. 1.1) ʠʣʠ ʜʘʥʥʳʝ ʠʟʤʝʨʝʥʠʡ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʩʪʘʥʮʠʷʭ 

[128, 264, 319, 451]. ʎʠʢʣʦʥʳ ʠʜʝʥʪʠʬʠʮʠʨʫʶʪ ʧʦ ʧʦʣʶ ʧʨʠʟʝʤʥʦʛʦ ʘʪʤʦʩʬʝʨ-

ʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʚʳʩʦʪʳ ʛʝʦʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠʣʠ ʟʘʚʠʭʨʝʥʥʦʩʪʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʟʘʯʘʩʪʫʶ ʚʤʝʩʪʦ ʮʠʢʣʦʥʦʚ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʰʪʦʨʤ-ʪʨʝʢʠ [186, 222], 

ʦʧʨʝʜʝʣʷʝʤʳʝ ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʠʩʧʝʨʩʠʠ ʙʘʨʠʯʝʩʢʦʛʦ ʧʦʣʷ.  

ʉʨʘʚʥʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʪʨʝʢʠʥʛʘ 

ʮʠʢʣʦʥʦʚ ʠ ʨʘʟʣʠʯʥʳʭ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ, ʥʘʧʨʠʤʝʨ, ʚ ʨʘʙʦʪʘʭ 

[126, 336, 415], ʚ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ [282]. ʈʘʟʣʠʯ-

ʥʳʝ ʤʝʪʦʜʳ, ʠʩʧʦʣʴʟʫʷ ʦʜʥʠ ʠ ʪʝ ʞʝ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʜʘʶʪ ʨʘʟʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʮʠʢʣʦʥʦʚ, ʥʦ ʚ ʦʙʱʝʤ ʩʦʛʣʘʩʫʶʪʩʷ ʧʦ ʨʘʩʧʦʣʦʞʝʥʠʶ ʨʝʛʠʦʥʦʚ ʮʠʢʣʦʛʝʥʝʟʘ, 

ʛʦʜʦʚʦʤʫ ʭʦʜʫ ʠ ʪʨʝʥʜʘʤ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʚʝʣʠʯʠʥ, ʥʘʧʨʠ-

ʤʝʨ, ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʭ ʥʘ ʉʂʆ ʘʥʦʤʘʣʠʡ, ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʘʙʩʦʣʶʪʥʳʭ ʚʝ-

ʣʠʯʠʥʘʭ ʧʘʨʘʤʝʪʨʦʚ ʮʠʢʣʦʥʦʚ ʪʝʨʷʝʪʩʷ, ʥʦ ʚʤʝʩʪʦ ʵʪʦʛʦ ʜʦʩʪʠʛʘʝʪʩʷ ʩʦʛʣʘʩʦ-

ʚʘʥʥʦʩʪʴ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ ʚ ʦʪʥʦʰʝʥʠʠ ʚʨʝʤʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʮʠʢʣʦʥʦʚ ʠ ʧʘʨʘʤʝʪʨʦʚ ʣʠʥʝʡʥʳʭ ʪʨʝʥʜʦʚ (ʟʥʘʢʘ ʠ ʟʥʘʯʠʤʦʩʪʠ). ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʜʦʧʫʩʪʠʤʦ ʧʨʠ ʘʥʘʣʠʟʝ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʘʥʦʤʘʣʠʡ ʮʠʢʣʦʥʦʚ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʨʘʟʣʠʯʠʷ 

ʟʘʢʣʶʯʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʘʙʩʦʣʶʪʥʳʭ ʟʥʘʯʝʥʠʷʭ ʧʘʨʘʤʝʪʨʦʚ ʮʠʢʣʦʥʦʚ ʠʟ-ʟʘ 

ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʤʦʜʝʣʠ, ʥʦ ʜʘʞʝ ʚ ʦʮʝʥʢʘʭ ʪʨʝʥʜʘ ʢʘʢ ʤʝʞʜʫ ʜʘʥ-

ʥʳʤʠ ʠʟʤʝʨʝʥʠʡ ʠ ʨʝʘʥʘʣʠʟʦʚ, ʪʘʢ ʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʨʝʘʥʘʣʠʟʘʤʠ ʚ ʩʚʷʟʠ 

ʩ ʚʢʣʘʜʦʤ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʝʙʦʣʴʰʠʭ ʮʠʢʣʦʥʦʚ [415]. 

1.4.1. ʄʘʩʩʠʚʳ ʜʘʥʥʳʭ 

ʎʠʢʣʦʥʳ ʠ ʠʭ ʧʘʨʘʤʝʪʨʳ ʚʳʜʝʣʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʩʩʠʚʦʚ 6-ʯʘʩʦ-

ʚʳʭ (0Z, 6Z, 12Z ʠ 18Z) ʜʘʥʥʳʭ ʨʝʘʥʘʣʠʟʘ NCEP/NCAR ʩ ʨʘʟʨʝʰʝʥʠʝʤ 

2.5ÁĬ2.5Á [244] ʧʦ ʛʝʦʧʦʪʝʥʮʠʘʣʴʥʦʡ ʚʳʩʦʪʝ 1000 ʛʇʘ ʠ 500 ʛʇʘ ʟʘ ʧʝʨʠʦʜ 
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1951ï2017 ʛʦʜʦʚ (https://psl.noaa.gov/data/reanalysis/reanalysis.shtml, ʜʘʪʘ ʦʙʨʘ-

ʱʝʥʠʷ 16 ʩʝʥʪʷʙʨʷ 2023 ʛʦʜʘ). ɼʣʷ ʩʨʘʚʥʠʪʝʣʴʥʳʭ ʠ ʫʪʦʯʥʷʶʱʠʭ ʦʮʝʥʦʢ ʧʨʠ-

ʚʣʝʢʘʣʠʩʴ ʙʦʣʝʝ ʜʝʪʘʣʴʥʳʝ ʧʦ ʧʨʦʩʪʨʘʥʩʪʚʫ ʜʘʥʥʳʝ ʨʝʘʥʘʣʠʟʘ ERA-5 (ʩ ʨʘʟ-

ʨʝʰʝʥʠʝʤ 0.25ÁĬ0.25Á) ʠ ʨʝʘʥʘʣʠʟʘ 20-ʛʦ ʩʪʦʣʝʪʠʷ 20CR (ʩ ʨʘʟʨʝʰʝʥʠʝʤ 

75 ʢʤ). 

ɺ ʨʘʙʦʪʝ ʚ ʨʘʤʢʘʭ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʨʦʝʢʪʘ IMILAST [336] ʙʳʣʦ ʧʦʢʘ-

ʟʘʥʦ, ʯʪʦ, ʭʦʪʷ ʨʘʟʨʝʰʝʥʠʝ ʨʝʘʥʘʣʠʟʘ NCEP/NCAR ʥʝ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʷʪʴ ʥʝ-

ʙʦʣʴʰʠʝ ʮʠʢʣʦʥʳ (ʨʘʟʤʝʨʘʤʠ ʤʝʥʴʰʝ ʩʝʪʢʠ 2.5ÁĬ2.5Á), ʦʜʥʘʢʦ ʚ ʥʸʤ, ʥʘʨʷʜʫ ʩ 

ʜʨʫʛʠʤʠ ʨʝʘʥʘʣʠʟʘʤʠ, ʜʦʚʦʣʴʥʦ ʭʦʨʦʰʦ ʚʦʩʧʨʦʠʟʚʦʜʠʪʩʷ ʚʨʝʤʝʥʥʘʷ ʠʟʤʝʥʯʠ-

ʚʦʩʪʴ ʯʘʩʪʦʪʳ ʮʠʢʣʦʥʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʜʦʩʪʘʪʦʯʥʦ ʢʨʫʧʥʳʝ ʮʠʢʣʦʥʳ, ʩʢʦʨʝʝ 

ʚʩʝʛʦ, ʩʚʷʟʘʥʳ ʩ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʩʠʛʥʘʣʘʤʠ, ʘ ʥʝ ʚʥʫʪ-

ʨʠʤʘʩʩʦʚʳʤʠ ʪʝʨʤʠʯʝʩʢʠʤʠ ʵʬʬʝʢʪʘʤʠ. ʅʘʢʦʥʝʮ, ʜʦʣʛʦʝ ʚʨʝʤʷ, ʠ ʚ ʤʦʤʝʥʪ 

ʥʘʯʘʣʘ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʨʝʘʥʘʣʠʟ NCEP/NCAR ʙʳʣ ʝʜʠʥʩʪʚʝʥʥʳʤ ʨʝʘ-

ʥʘʣʠʟʦʤ ʩ ʥʘʠʙʦʣʴʰʝʡ ʜʣʠʥʦʡ ʨʷʜʦʚ (ʩ 1948 ʛʦʜʘ). ɼʣʷ ʦʮʝʥʢʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝʦʙʭʦʜʠʤʳ ʜʘʥʥʳʝ ʢʘʢ ʤʠʥʠʤʫʤ ʟʘ 30 ʣʝʪ, ʘ ʜʣʷ ʠʟʫʯʝʥʠʷ ʚʨʝ-

ʤʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʪʨʝʙʫʶʪʩʷ ʜʘʥʥʳʝ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʟʘ ʜʚʘ ʢʣʠʤʘʪʠʯʝ-

ʩʢʠʭ ʧʝʨʠʦʜʘ ʜʣʠʥʦʡ 60 ʣʝʪ. ʈʝʘʥʘʣʠʟ ʙʦʣʝʝ ʚʳʩʦʢʦ ʨʘʟʨʝʰʝʥʠʷ ERA-5 ʙʳʣ 

ʧʨʦʜʣʝʥ, ʢʦʛʜʘ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʫʞʝ 

ʧʦʣʫʯʝʥʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʦʥ ʧʨʠʚʣʝʢʘʣʩʷ, ʢʘʢ ʠ ʨʝʘʥʘʣʠʟ 20-ʛʦ ʩʪʦʣʝʪʠʷ 20CR, 

ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʧʦʣʫʯʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ.  

ɺ ʨʘʙʦʪʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʝʞʝʤʝʩʷʯʥʳʝ ʢʘʨʪʳ ɸʪʣʘʩʘ ʚʥʝʪʨʦʧʠʯʝʩʢʠʭ 

ʰʪʦʨʤ-ʪʨʝʢʦʚ (http://data.giss.nasa.gov/stormtracks/ ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 16 ʩʝʥʪʷʙʨʷ 

2023 ʛʦʜʘ). ʐʪʦʨʤ-ʪʨʝʢʠ ʧʦʣʫʯʝʥʳ ʥʘ ʦʩʥʦʚʝ ʧʦʣʝʡ ʧʨʠʟʝʤʥʦʛʦ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʜʘʚʣʝʥʠʷ, ʨʘʩʩʯʠʪʘʥʥʳʭ ʧʦ 12-ʯʘʩʦʚʳʤ (0Z ʠ 12Z) ʜʘʥʥʳʤ ʨʝʘʥʘʣʠʟʘ NCEP ʟʘ 

1961ï1999 ʛʛ. ʦ ʚʳʩʦʪʝ ʛʝʦʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 500 ʛʇʘ ʠ 1000 ʛʇʘ. 

ʀʥʜʝʢʩʳ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ (ʩʠʛʥʘʣʦʚ ʠʣʠ ʤʦʜ) ʧʦʣʫʯʝʥʳ ʩ ʚʝʙ-

ʩʘʡʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʅʘʮʠʦʥʘʣʴʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʦʢʝʘʥʠʯʝʩʢʠʭ ʠ ʘʪʤʦʩʬʝʨ-

ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (NOAA). ʇʨʠʚʝʜʸʥʥʳʝ ʥʠʞʝ ʠʥʜʝʢʩʳ ʟʘʛʨʫʞʝʥʳ ʩ ʚʝʙ-

ʩʘʡʪʘ https://www.cpc.ncep.noaa.gov/data/teledoc/telecontents.shtml (ʜʘʪʘ ʦʙʨʘ-

ʱʝʥʠʷ 16 ʩʝʥʪʷʙʨʷ 2023 ʛʦʜʘ): 

https://psl.noaa.gov/data/reanalysis/reanalysis.shtml
http://data.giss.nasa.gov/stormtracks/
https://www.cpc.ncep.noaa.gov/data/teledoc/telecontents.shtml
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Å ʉʝʚʝʨʦʘʪʣʘʥʪʠʯʝʩʢʦʝ ʢʦʣʝʙʘʥʠʝ (ʉɸʂ, NAO); 

Å ɺʦʩʪʦʯʥʦ-ɸʪʣʘʥʪʠʯʝʩʢʦʝ ʢʦʣʝʙʘʥʠʝ (ɺɸʂ, EA); 

Å ʢʦʣʝʙʘʥʠʝ ɺʦʩʪʦʯʥʘʷ ɸʪʣʘʥʪʠʢʘ/ɿʘʧʘʜʥʘʷ ʈʦʩʩʠʷ (ɺɸ/ɿʈ, EA/WR, 

EAWR); 

Å ʉʢʘʥʜʠʥʘʚʩʢʦʝ ʢʦʣʝʙʘʥʠʝ (ʉʂɸʅɼ, SCAND); 

Å ʇʦʣʷʨʥʦʝ / ɽʚʨʘʟʠʡʩʢʦʝ ʢʦʣʝʙʘʥʠʝ (ʇʆʃ/ɽɺʈ, Pol/Eur); 

Å ʢʦʣʝʙʘʥʠʝ ʊʨʦʧʠʢʠ / ʉʝʚʝʨʥʦʝ ʧʦʣʫʰʘʨʠʝ (ʊʉʇ, TNH); 

Å ʊʠʭʦʦʢʝʘʥʩʢʦʝ / ʉʝʚʝʨʥʦʝ ɸʤʝʨʠʢʘʥʩʢʦʝ ʢʦʣʝʙʘʥʠʝ (ʊʉɸ, PNA); 

Å ʢʦʣʝʙʘʥʠʝ ɺʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʊʠʭʦʛʦ ʦʢʝʘʥʘ/ʉʝʚʝʨʥʘʷ ʯʘʩʪʴ ʊʠʭʦʛʦ ʦʢʝʘʥʘ 

(ɺʊ/ʉʊ, EP/NP, EPNP); 

Å ɿʘʧʘʜʥʦ-ʊʠʭʦʦʢʝʘʥʩʢʦʝ ʢʦʣʝʙʘʥʠʝ (ɿʊ, WP). 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʠʚʣʝʢʘʣʠʩʴ ʠʥʜʝʢʩʳ ʩʣʝʜʫʶʱʠʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʩʠʛʥʘ-

ʣʦʚ: 

Å ɸʨʢʪʠʯʝʩʢʦʝ ʢʦʣʝʙʘʥʠʝ (ɸʂ, AO) 

(https://www.cpc.ncep.noaa.gov/products/precip/CWlink/daily_ao_index/ao_index

.html, ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 16 ʩʝʥʪʷʙʨʷ 2023 ʛʦʜʘ); 

Å ɸʪʣʘʥʪʠʯʝʩʢʦʝ ʤʝʞʜʝʩʷʪʠʣʝʪʥʝʝ ʢʦʣʝʙʘʥʠʝ (ʦʩʮʠʣʣʷʮʠʷ) (AMO) (ʩ 

ʩʘʡʪʘ https://psl.noaa.gov/data/timeseries/AMO/, ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 16 ʩʝʥʪʷʙʨʷ 

2023 ʛʦʜʘ). ʀʥʜʝʢʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʩʛʣʘʞʝʥʥʦʝ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʝ ʧʦ 

ʧʣʦʱʘʜʠ ʉʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʠ ʟʥʘʯʝʥʠʝ ʊʇʆ ʧʦ ʤʘʩʩʠʚʫ Kaplan SST V2 ʦʪ 0Á 

ʜʦ 70Á ʩ.ʰ.); 

Å ʊʠʭʦʦʢʝʘʥʩʢʦʝ ʜʝʩʷʪʠʣʝʪʥʝʝ ʢʦʣʝʙʘʥʠʝ (ʊɼʆ, PDO). ʀʥʜʝʢʩ NCEI PDO 

(ʩ ʩʘʡʪʘ https://www.ncdc.noaa.gov/teleconnections/pdo/, ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 16 ʩʝʥ-

ʪʷʙʨʷ 2023 ʛʦʜʘ), ʨʘʩʩʯʠʪʘʥʥʳʡ ʥʘ ʦʩʥʦʚʝ ʨʘʩʰʠʨʝʥʥʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʊʇʆ 

NOAA (ERSST ʚʝʨʩʠʷ 5) ʩ ʧʦʤʦʱʴʶ ʨʝʛʨʝʩʩʠʠ ʘʥʦʤʘʣʠʡ ERSST ʢ ʠʥʜʝʢʩʫ 

PDO ʩʦʛʣʘʩʥʦ [304]. ʀʥʜʝʢʩ ʊɼʆ, ʨʘʩʩʯʠʪʘʥʥʳʡ ʢʘʢ ʛʣʘʚʥʘʷ ʢʦʤʧʦʥʝʥʪʘ ʝʞʝ-

ʤʝʩʷʯʥʳʭ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʭ ʘʥʦʤʘʣʠʡ ʊʇʆ ʚ ʉʝʚʝʨʥʦʡ ʯʘʩʪʠ ʊʠʭʦʛʦ ʦʢʝ-

ʘʥʘ, ʢ ʧʦʣʶʩʫ ʦʪ 20Á ʩ.ʰ. (ʩ ʩʘʡʪʘ http://research.jisao.washington.edu/pdo/, ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ 16 ʩʝʥʪʷʙʨʷ 2023 ʛʦʜʘ); 

https://www.cpc.ncep.noaa.gov/products/precip/CWlink/daily_ao_index/ao_index.html
https://www.cpc.ncep.noaa.gov/products/precip/CWlink/daily_ao_index/ao_index.html
https://psl.noaa.gov/data/timeseries/AMO/
https://www.ncdc.noaa.gov/teleconnections/pdo/
http://research.jisao.washington.edu/pdo/
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Å ʕʣ-ɹʅʠʥʴʦïʖʞʥʦʝ ʢʦʣʝʙʘʥʠʝ (ʕʅʖʂ, ENSO). ʀʥʜʝʢʩ ʖʞʥʦʛʦ ʢʦʣʝʙʘ-

ʥʠʷ (Sothern Oscillation index ï SOI) 

(https://www.cpc.ncep.noaa.gov/data/indices/soi, ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 16 ʩʝʥʪʷʙʨʷ 

2023 ʛʦʜʘ). 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʠʥʜʝʢʩ ʉʝʚʝʨʦʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʢʦʣʝʙʘʥʠʷ, 

ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʩʪʘʥʮʠʦʥʥʳʭ ʜʘʥʥʳʭ ʦʙ ʘʪʤʦʩʬʝʨʥʦʤ ʜʘʚʣʝʥʠʠ (ʉɸʂ-ʩʪ) ʩ 

ʩʘʡʪʘ https://climatedataguide.ucar.edu/climate-data/hurrell-north-atlantic-oscilla-

tion-nao-index-station-based (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 16 ʩʝʥʪʷʙʨʷ 2023 ʛʦʜʘ) [237, 239].  

ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʨʝʛʠʦʥʘʣʴʥʳʝ ʠʥʜʝʢʩʳ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ 

ʢʦʣʝʙʘʥʠʷ (MO) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʙʦʪʦʡ [176, 184, 299], ʠ ɿʘʧʘʜʥʦ-ʉʨʝʜʠʟʝʤ-

ʥʦʤʦʨʩʢʦʛʦ ʢʦʣʝʙʘʥʠʷ (WMO) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʙʦʪʦʡ [307]. ʕʪʠ ʠʥʜʝʢʩʳ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʙʘʨʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʤʝʞʜʫ ɸʣʞʠʨʦʤ ʠ ʂʘʠʨʦʤ ʠʣʠ ɻʠ-

ʙʨʘʣʪʘʨʦʤ ʠ ʀʟʨʘʠʣʝʤ ʜʣʷ ʄʆ ʠ ʤʝʞʜʫ ʃʠʛʫʨʠʡʩʢʠʤ ʤʦʨʝʤ ʠ ʟʘʣʠʚʦʤ ʂʘʜʠʩ 

ʜʣʷ WMO. 

ʀʥʜʝʢʩʳ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʘʢ ʚʭʦʜʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʚ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ, ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʨʝʘ-

ʥʘʣʠʟʘ NCEP/NCAR (ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ 2,5ÁĬ2,5Á) ʦ ʛʝʦʧʦʪʝʥ-

ʮʠʘʣʴʥʦʡ ʚʳʩʦʪʝ 500 ʛʇʘ, ʟʦʥʘʣʴʥʳʭ ʠ ʤʝʨʠʜʠʦʥʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʘʭ ʚʝʪʨʘ ʟʘ 

ʧʝʨʠʦʜ 1951ï2020 ʛʛ. ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ ʜʘʥʥʳʭ HadISST [382] (ʩ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ 1ÁĬ1Á) ʦ ʪʝʤʧʝʨʘʪʫʨʝ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʷ ʟʘ ʧʝʨʠʦʜ 

1951ï2020 ʛʛ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ 

ʠ ʧʦʩʪʨʦʝʥʠʷ ʧʦʣʝʡ ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʘʥʥʳʭ ʨʝʘʥʘʣʠʟʘ NCEP/NCAR [244] (ʚʳ-

ʩʦʪʘ ʦʩʥʦʚʥʳʭ ʛʝʦʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʧʨʠʟʝʤʥʦʝ ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚ-

ʣʝʥʠʝ, ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʩʢʦʨʦʩʪʴ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʪʨʘ ʥʘ ʨʘʟʥʳʭ 

ʫʨʦʚʥʷʭ ʪʨʦʧʦʩʬʝʨʳ) ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʩʘʡʪ ʆʪʜʝʣʘ ʬʠʟʠʯʝʩʢʠʭ 

ʥʘʫʢ NOAA-ESRL, ɹʦʫʣʜʝʨ, ʂʦʣʦʨʘʜʦ, (http://www.esrl.noaa.gov/psd/, ʜʘʪʘ ʦʙ-

ʨʘʱʝʥʠʷ 16 ʩʝʥʪʷʙʨʷ 2023 ʛʦʜʘ), ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ. ʂʦʤʧʦʟʠʪ-

ʥʳʝ ʢʘʨʪʳ ʘʥʦʤʘʣʠʡ ʧʦʣʥʳʭ ʧʦʪʦʢʦʚ ʪʝʧʣʘ ʙʳʣʠ ʪʘʢʞʝ ʨʘʩʩʯʠʪʘʥʳ ʩ 

https://www.cpc.ncep.noaa.gov/data/indices/soi
https://climatedataguide.ucar.edu/climate-data/hurrell-north-atlantic-oscillation-nao-index-station-based
https://climatedataguide.ucar.edu/climate-data/hurrell-north-atlantic-oscillation-nao-index-station-based
http://www.esrl.noaa.gov/psd/
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ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʨʝʘʥʘʣʠʟʘ NCEP/NCAR ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʨʝʜʥʠʭ ʢʣʠʤʘ-

ʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʟʘ 1948ï2016 ʛʦʜʳ. 

1.4.2. ʄʝʪʦʜʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʮʠʢʣʦʥʦʚ ʠ ʠʭ ʧʘʨʘʤʝʪʨʦʚ  

ʄʝʪʦʜʠʢʘ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʮʠʢʣʦʥʦʚ ʠ ʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʨʘʟʨʘ-

ʙʦʪʘʥʘ ʄ.ʖ. ɹʘʨʜʠʥʳʤ [6]. ɸʣʛʦʨʠʪʤ ʤʝʪʦʜʠʢʠ ʦʧʨʝʜʝʣʷʝʪ ʚʩʝ ʣʦʢʘʣʴʥʳʝ ʤʠ-

ʥʠʤʫʤʳ ʧʦʣʷ ʚʳʩʦʪʳ ʛʝʦʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 1000 ʛʇʘ, ʦʛʨʘʥʠʯʝʥʥʳʝ 

ʟʘʤʢʥʫʪʳʤʠ ʠʟʦʛʠʧʩʘʤʠ ʩ ʰʘʛʦʤ 10 ʛʧʤ.  

ʇʫʩʪʴ ʠʤʝʝʪʩʷ ʦʙʣʘʩʪʴ ʧʦʥʠʞʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ (ʨʠʩ. 1.1), ʦʛʨʘʥʠʯʝʥʥʘʷ ʟʘ-

ʤʢʥʫʪʳʤʠ ʠʟʦʛʠʧʩʘʤʠ, ʩ ʮʝʥʪʨʦʤ ʚ ʪʦʯʢʝ h, ʩʦʚʧʘʜʘʶʱʝʡ ʩ ʫʟʣʦʤ ʨʝʛʫʣʷʨʥʦʡ 

ʩʝʪʢʠ, ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ fh ʠ lh.  

 

 

ʈʠʩʫʥʦʢ 1.1. ʉʭʝʤʘʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʮʠʢʣʦʥʘ, h ï ʟʥʘʯʝʥʠʝ ʚʳʩʦʪʳ ʛʝʦʧʦʪʝʥʮʠʘʣʘ ʚ ʫʟʣʝ 

ʩʝʪʢʠ; Z(S0) ï ʟʥʘʯʝʥʠʝ ʚʥʝʰʥʝʡ ʦʛʨʘʥʠʯʠʚʘʶʱʝʡ ʠʟʦʛʠʧʩʳ; S0 ï ʦʙʣʘʩʪʴ, ʟʘʥʷʪʘʷ ʮʠʢʣʦ-

ʥʦʤ; Si ï ʦʙʣʘʩʪʴ ʚʥʫʪʨʠ ʙʣʠʞʘʡʰʝʡ ʢ ʮʝʥʪʨʫ ʠʟʦʛʠʧʩʳ; fh, lh ï ʢʦʦʨʜʠʥʘʪʳ ʮʝʥʪʨʘ ʮʠʢʣʦʥʘ 

(ʤʘʢʩʠʤʫʤʘ ʛʣʫʙʠʥʳ) [6] 

 

ɺ ʩʣʫʯʘʝ ʥʝʩʦʚʧʘʜʝʥʠʷ ʮʝʥʪʨʘ ʚʠʭʨʷ ʩ ʫʟʣʦʤ ʩʝʪʢʠ ʮʝʥʪʨ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʢʘʢ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʮʝʥʪʨ ʬʠʛʫʨʳ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚʥʫʪʨʠ ʙʣʠʞʘʡʰʝʡ ʦʪ ʫʟʣʘ 

ʠʟʦʛʠʧʩʳ. ʂʦʦʨʜʠʥʘʪʳ ʮʝʥʪʨʘ ʮʠʢʣʦʥʘ ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʧʦ ʬʦʨʤʫʣʘʤ (1) ʠ (2): 

,)(ñÍ= iSx
h dsxff      (1) 

h 

Si 

 

(fh, lh) 

S0 

Z(S0) 
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,)(ñÍ= iSx
h dsxll      (2) 

ʛʜʝ fh, lh ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʰʠʨʦʪʘ ʠ ʜʦʣʛʦʪʘ ʮʝʥʪʨʘ ʮʠʢʣʦʥʘ (ʨʠʩ. 1.1); ʭ ï ʵʪʦ 

ʨʘʜʠʫʩ-ʚʝʢʪʦʨ ʪʦʯʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʘʨʦʡ (f, l) = {f(x), l(x)} ʚ 

ʬʦʨʤʫʣʝ; ds ï ʵʪʦ ʵʣʝʤʝʥʪ ʧʣʦʱʘʜʠ. ʀʥʪʝʛʨʘʣ ʧʦ ds ï ʵʪʦ ʠʥʪʝʛʨʘʣ ʧʦ ʧʦʚʝʨʭ-

ʥʦʩʪʠ, ʥʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʥ ʤʦʞʝʪ ʙʳʪʴ ʩʚʝʜʝʥ ʢ ʜʚʦʡʥʦʤʫ ʠʥʪʝʛʨʘʣʫ. 

ʇʣʦʱʘʜʴ ʮʠʢʣʦʥʘ (A, ʤʣʥ. ʢʚ. ʢʤ) ʦʧʨʝʜʝʣʷʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʬʠʛʫʨʳ, ʦʛʨʘ-

ʥʠʯʝʥʥʦʡ ʧʦʩʣʝʜʥʝʡ ʟʘʤʢʥʫʪʦʡ ʠʟʦʛʠʧʩʦʡ, ʧʦ ʬʦʨʤʫʣʝ (3): 

.
0
ñÍ= Sx

dsA       (3) 

ɻʣʫʙʠʥʘ ʮʠʢʣʦʥʘ (D, ʛʧʤ) ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʦʧʨʝʜʝʣʷʣʘʩʴ ʢʘʢ ʨʘʟʥʦʩʪʴ 

ʛʝʦʧʦʪʝʥʮʠʘʣʴʥʦʡ ʚʳʩʦʪʳ ʤʝʞʜʫ ʥʘʡʜʝʥʥʳʤ ʤʠʥʠʤʫʤʦʤ ʚ ʫʟʣʝ ʩʝʪʢʠ ʚʥʫʪʨʠ 

ʧʝʨʚʦʡ ʟʘʤʢʥʫʪʦʡ ʠʟʦʛʠʧʩʳ ʠ ʟʥʘʯʝʥʠʝʤ ʥʘ ʚʥʝʰʥʝʡ ʦʛʨʘʥʠʯʠʚʘʶʱʝʡ ʠʟʦ-

ʛʠʧʩʝ ʧʦ ʬʦʨʤʫʣʝ (4). ɻʣʫʙʠʥʘ ʢʨʘʪʥʘ 10, ʪ.ʢ. ʠʟʦʛʠʧʩʳ ʙʨʘʣʠʩʴ ʯʝʨʝʟ 10 ʛʧʤ. 

 

,)( 0SZhD -=      (4) 

ʛʜʝ h ï ʟʥʘʯʝʥʠʝ ʚʳʩʦʪʳ ʛʝʦʧʦʪʝʥʮʠʘʣʘ ʚ ʫʟʣʝ ʩʝʪʢʠ; Z(S0) ï ʟʥʘʯʝʥʠʝ ʚʥʝʰʥʝʡ 

ʦʛʨʘʥʠʯʠʚʘʶʱʝʡ ʠʟʦʛʠʧʩʳ. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ (I, ʛʧʤ) ʮʠʢʣʦʥʘ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʦʪʥʦ-

ʰʝʥʠʝ ʦʙʲʝʤʘ ʮʠʢʣʦʥʘ (ʠʥʪʝʛʨʘʣʘ ʛʣʫʙʠʥʳ) ʢ ʝʛʦ ʧʣʦʱʘʜʠ. ʊʘʢ ʢʘʢ ʮʠʢʣʦʥ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʛʣʫʙʣʝʥʠʝ ʚ ʧʦʣʝ ʠʟʦʙʘʨʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʤʦʞʥʦ 

ʧʦʩʯʠʪʘʪʴ ʝʛʦ ʦʙʲʝʤ (V) ʧʦ ʬʦʨʤʫʣʝ (5). ɿʥʘʷ ʦʙʲʝʤ, ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʴ (I) ʮʠʢʣʦʥʘ, ʠʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʫ (6). 

,))()((
0

0ñÍ -=
Sx

dsSZxZV    (5) 

,
A

V
I =        (6) 

ʛʜʝ Z(x) ï ʟʥʘʯʝʥʠʝ ʧʦʣʷ ʚ ʪʦʯʢʝ ʭ.  

ɺʨʝʤʝʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʛʣʫʙʠʥʳ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʮʠʢʣʦʥʦʚ ʘʥʘʣʦʛʠʯʥʘ 
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(ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʥʠʤʠ ʧʨʝʚʳʰʘʝʪ 0,95). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ 

ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʠ ʘʥʘʣʠʟʝ ʠʟʤʝʥʯʠʚʦʩʪʠ ʦʙʱʝʡ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦ-

ʩʪʠ ʛʣʫʙʠʥʘ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʮʠʢʣʦʥʦʚ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʢʘʢ ʚʟʘʠʤʦʟʘʤʝʥʷʝ-

ʤʳʝ ʧʘʨʘʤʝʪʨʳ. 

ʏʘʩʪʦʪʘ ʮʠʢʣʦʥʦʚ (ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʙʝʟʨʘʟʤʝʨʥʘʷ ʚʝʣʠʯʠʥʘ) ʨʘʩʩʯʠʪʳʚʘ-

ʣʘʩʴ ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ ʮʝʥʪʨʦʚ ʮʠʢʣʦʥʦʚ, ʦʙʥʘʨʫʞʝʥʥʦʝ ʚ ʟʘʜʘʥʥʦʤ ʨʝʛʠʦʥʝ ʟʘ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ, ʢ ʦʙʱʝʤʫ ʯʠʩʣʫ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʣʫʯʘʝʚ (ʢʦʣʠʯʝ-

ʩʪʚʫ ʜʥʝʡ ʚ ʧʝʨʠʦʜʝ, ʫʤʥʦʞʝʥʥʦʤʫ ʥʘ 4 ʩʨʦʢʘ). ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʯʘʩʪʦʪʳ ʮʠʢʣʦ-

ʥʦʚ ʚ ʨʘʟʥʳʭ ʧʦ ʧʣʦʱʘʜʠ ʨʝʛʠʦʥʘʭ ʯʘʩʪʦʪʘ ʧʨʠʚʦʜʠʣʘʩʴ ʢ 1 ʤʣʥ. ʢʚ. ʢʤ. ɼʣʷ 

ʙʦʣʝʝ ʥʘʛʣʷʜʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʮʠʢʣʦʥʦʚ ʙʳʣʠ ʧʦʩʯʠʪʘʥʳ 

ʩʫʤʤʳ ʜʥʝʡ ʩ ʮʠʢʣʦʥʘʤʠ (ʮʠʢʣʦʥʦʜʥʠ) ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ.  

ʅʘ ʨʠʩ. 1.2 ʧʦʢʘʟʘʥʳ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʮʠʢʣʦ-

ʥʦʚ. ʇʦʢʘʟʘʥʦ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʮʝʥʪʨʦʚ ʚʳʷʚʣʝʥʥʳʭ ʣʦʢʘʣʴʥʳʭ ʤʠʥʠʤʫʤʦʚ 

ʟʘ ʧʝʨʠʦʜ 1951ï2017 ʛʛ. ʧʦ 4-ʩʨʦʯʥʳʤ (6-ʯʘʩʦʚʳʤ) ʜʘʥʥʳʤ ʨʝʘʥʘʣʠʟʘ ʚ ʢʚʘʜ-

ʨʘʪʘʭ 2,5ÁĬ2,5Á, ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʜʨʫʛ ʜʨʫʛʘ ʩʦ ʩʜʚʠʛʦʤ 0,5Á.  

 

 

ʈʠʩʫʥʦʢ 1.2. ʉʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʮʝʥʪʨʦʚ ʣʦʢʘʣʴʥʳʭ ʙʘʨʠʯʝʩʢʠʭ ʤʠʥʠʤʫʤʦʚ ʟʘ ʧʝʨʠʦʜ 

1951ï2017 ʛʛ. ʧʦ 6-ʯʘʩʦʚʳʤ ʜʘʥʥʳʤ (ʢʨʘʩʥʦʝ ʟʘʪʝʥʝʥʠʝ) ʠ ʛʨʘʥʠʮʳ ʠʟʫʯʘʝʤʳʭ ʨʝʛʠʦʥʦʚ:  

¶ ʏʝʨʥʦʤʦʨʩʢʠʡ ʨʝʛʠʦʥ (ʟʝʣʝʥʳʡ ʧʨʷʤʦʫʛʦʣʴʥʠʢ);  

¶ ɿʘʧʘʜʥʦʝ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝ (ʢʨʘʩʥʳʡ ʧʨʷʤʦʫʛʦʣʴʥʠʢ);  

¶ ɺʦʩʪʦʯʥʦʝ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝ (ʩʠʥʠʡ ʧʨʷʤʦʫʛʦʣʴʥʠʢ). 
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ʄʘʩʩʠʚʳ ʠ ʚʨʝʤʝʥʥʳʝ ʨʷʜʳ (ʤʝʩʷʯʥʳʝ, ʩʝʟʦʥʥʳʝ ʠ ʛʦʜʦʚʳʝ) ʧʘʨʘʤʝʪʨʦʚ 

ʮʠʢʣʦʥʦʚ (ʯʘʩʪʦʪʳ, ʧʣʦʱʘʜʠ, ʛʣʫʙʠʥʳ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ) ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʜʣʷ 

ʪʨʝʭ ʨʝʛʠʦʥʦʚ (ʨʠʩ. 1.2): 

1) ʏʝʨʥʦʤʦʨʩʢʠʡ ʨʝʛʠʦʥ, 37Áï50Á ʩ.ʰ., 27Áï45Á ʚ.ʜ.; ~2,1 ʤʣʥ ʢʤ2; 

2) ɿʘʧʘʜʥʦʝ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝ, 35Áï47Á ʩ.ʰ., 6Á ʟ.ʜ.ï16Á ʚ.ʜ.; 2,4 ʤʣʥ ʢʤ2; 

3) ɺʦʩʪʦʯʥʦʝ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝ, 29Áï41Á ʩ.ʰ., 16Áï38Á ʚ.ʜ.; 2,6 ʤʣʥ ʢʤ2. 

ʇʣʦʱʘʜʴ ʨʝʛʠʦʥʦʚ ʥʝʦʜʠʥʘʢʦʚʘ, ʥʦ ʝʝ ʚʝʣʠʯʠʥʳ ʚʧʦʣʥʝ ʩʦʧʦʩʪʘʚʠʤʳ 

ʤʝʞʜʫ ʩʦʙʦʡ. ʂʣʠʤʘʪ ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʟʘʯʘʩʪʫʶ, 

ʥʘʧʨʠʤʝʨ, ʚ ʨʘʙʦʪʝ [216], ʠʟʫʯʘʝʪʩʷ ʦʪʜʝʣʴʥʦ ʜʣʷ ʨʘʟʥʳʭ ʝʛʦ ʯʘʩʪʝʡ ʠʟ-ʟʘ ʧʨʦ-

ʪʷʞʝʥʥʦʩʪʠ ʨʝʛʠʦʥʘ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ ʠ ʝʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. 

ɺ ʧʦʣʫʯʝʥʥʳʭ ʤʘʩʩʠʚʘʭ ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʬʠʣʴʪʨʘʮʠʷ ʜʚʫʭ çʚʳʙʨʦʩʦʚè 

ʧʦ ʧʦʨʦʛʫ 3ů (ʪʨʠ ʩʪʘʥʜʘʨʪʥʳʭ ʦʪʢʣʦʥʝʥʠʡ) ʛʣʫʙʠʥʳ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʧʣʦ-

ʱʘʜʠ ʮʠʢʣʦʥʦʚ: 28 ʥʦʷʙʨʷ 1978 ʛ. ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʉʨʝʜʠʟʝʤʥʦʛʦ ʤʦʨʷ ʠ 30 

ʥʦʷʙʨʷ 1978 ʛ. ʚ ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ. ʋʢʘʟʘʥʥʳʡ ʮʠʢʣʦʥ ʭʘʨʘʢʪʝʨʝʥ ʧʦ 

ʩʚʦʠʤ ʧʘʨʘʤʝʪʨʘʤ ʜʣʷ ʨʝʛʠʦʥʘ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʉʨʝʜʠʟʝʤʥʦʛʦ ʤʦʨʷ, ʛʜʝ ʦʥ ʠ 

ʟʘʨʦʜʠʣʩʷ, ʥʘ ʛʨʘʥʠʮʝ ʩ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʴʶ ʤʦʨʷ ʠ ʧʨʠ ʩʚʦʝʤ ʜʚʠʞʝʥʠʠ ʥʘ ʩʝ-

ʚʝʨʦ-ʚʦʩʪʦʢ ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʚ ʩʪʘʪʠʩʪʠʢʝ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ ʚ ʢʘʯʝʩʪʚʝ çʚʳ-

ʙʨʦʩʘè. 

ʉʨʝʜʥʠʡ / ʤʠʥʠʤʘʣʴʥʳʡ / ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʜʠʫʩ ʮʠʢʣʦʥʦʚ, ʚʳʜʝʣʝʥʥʳʭ 

ʧʦ ʜʘʥʥʳʤ ʨʝʘʥʘʣʠʟʘ, ʩʦʩʪʘʚʠʣ 594 / 138 / 1734 ʢʤ ʜʣʷ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʉʨʝʜʠ-

ʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ, 563 / 149 / 1769 ʢʤ ʜʣʷ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʉʨʝʜʠʟʝʤʥʦ-

ʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʠ 538 / 126 / 1751 ʢʤ ʜʣʷ ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ.  

ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʨʦʰʣʘ ʘʧʨʦʙʘʮʠʶ ʜʣʷ ʘʥʘʣʠʟʘ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚ-

ʥʦʩʪʠ ʚ ɸʪʣʘʥʪʠʢʦ-ɽʚʨʦʧʝʡʩʢʦʤ ʨʝʛʠʦʥʝ [11], ʉʝʚʝʨʦʪʠʭʦʦʢʝʘʥʩʢʦʤ ʨʝʛʠʦʥʝ 

[9, 142] ʠ ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ [317, 442].  

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʜʚʫʭ ʦʪʝʯʝʩʪʚʝʥ-

ʥʭr ʤʝʪʦʜʠʢ [5, 484], ʢʦʪʦʨʳʝ ʫʩʧʝʰʥʦ ʫʯʘʩʪʚʦʚʘʣʠ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʧʨʦʝʢʪʝ 

IMILAST (Intercomparison of Mid Latitude Storm Diagnostic) [336], ʧʦʩʚʷʱʝʥ-

ʥʦʤ ʩʨʘʚʥʝʥʠʶ ʘʣʛʦʨʠʪʤʦʚ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʦʪʩʣʝʞʠʚʘʥʠʷ ʚʥʝʪʨʦʧʠʯʝʩʢʠʭ 
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ʮʠʢʣʦʥʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʝʢʪʘ ʜʦʢʘʟʳʚʘʶʪ ʝʸ ʢʘʯʝʩʪʚʦ ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʜʨʫ-

ʛʠʤʠ ʤʝʪʦʜʘʤʠ ʦʧʨʝʜʝʣʝʥʠʷ ʩʨʝʜʥʝʰʠʨʦʪʥʦʡ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

ʂʘʯʝʩʪʚʦ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʮʠʢʣʦʥʦʚ ʚ ʠʟʫʯʘʝʤʦʤ ʨʝʛʠʦʥʝ ʙʳʣʦ ʧʨʦʚʝʨʝʥʦ 

ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʩ ʜʘʥʥʳʤʠ ʬʘʢʪʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ 

ʩʪʘʥʮʠʷʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʥʘ ʩʙʦʨʥʦʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʢʘʨʪʘʭ ʟʘ ʧʝʨʠʦʜ 1951ï

1996 ʛʦʜʦʚ. ʕʪʠ ʢʘʨʪʳ ʧʦʢʘʟʳʚʘʶʪ ʧʦʣʦʞʝʥʠʝ ʠ ʛʣʫʙʠʥʫ/ʚʳʩʦʪʫ ʮʝʥʪʨʦʚ ʮʠʢ-

ʣʦʥʦʚ/ʘʥʪʠʮʠʢʣʦʥʦʚ, ʘ ʪʘʢʞʝ ʠʭ ʪʨʘʝʢʪʦʨʠʠ, ʦʙʦʙʱʘʷ ʠʥʬʦʨʤʘʮʠʶ ʩ ʩʠʥʦʧʪʠ-

ʯʝʩʢʠʭ ʢʘʨʪ ʟʘ 3ï5 ʜʥʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʜʠʥ ʤʝʩʷʮ ʧʨʝʜʩʪʘʚʣʝʥ 6ï7-ʁ  

ʩʙʦʨʥʦ-ʢʠʥʝʤʘʪʠʯʝʩʢʠʤʠ ʢʘʨʪʘʤʠ. ɼʦʩʪʫʧʥʳʝ ʢʘʨʪʳ ʦʭʚʘʪʳʚʘʣʠ ʧʝʨʠʦʜ ʚ 46 

ʣʝʪ (1951ï1996 ʛʦʜʳ), ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʧʨʦʚʝʨʢʠ ʢʘʯʝʩʪʚʘ ʤʝʪʦʜʠʢʠ ʙʳʣʦ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʙʦʣʝʝ 250 ʢʘʨʪ ʚ ʤʝʩʷʮ. ʏʘʩʪʦʪʘ (ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʩ ʮʠʢʣʦ-

ʥʘʤʠ) ʚ ʨʝʛʠʦʥʝ ʏʝʨʥʦʛʦ ʠ ʉʨʝʜʠʟʝʤʥʦʛʦ ʤʦʨʝʡ ʧʦʜʩʯʠʪʳʚʘʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʵʪʠʭ ʢʘʨʪ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚʨʝʤʝʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ 

ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʯʘʩʪʦʪʳ ʮʠʢʣʦʥʦʚ, ʧʦʣʫʯʝʥʥʦʡ ʩ ʧʦʤʦʱʴʶ ʨʝʘʥʘʣʠʟʘ ʠ 

ʩʙʦʨʥʦ-ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʢʘʨʪ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʢʦʨʨʝʣʷʮʠʝʡ ʩ ʢʦʵʬ-

ʬʠʮʠʝʥʪʦʤ 0,9 [442]. 

ʉʦʚʤʝʩʪʥʳʡ ʚʢʣʘʜ ʚ ʠʟʤʝʥʯʠʚʦʩʪʴ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʘʩʪʦʪʳ 

ʠ ʛʣʫʙʠʥʳ ʚʳʜʝʣʷʝʤʳʭ ʩʠʥʦʧʪʠʯʝʩʢʠʭ ʚʠʭʨʝʡ (ʮʠʢʣʦʥʦʚ ʠ ʘʥʪʠʮʠʢʣʦʥʦʚ) ʙʳʣ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʚ ʨʘʤʢʘʭ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʠʥʜʝʢʩʘ ʮʠʢʣʦʥʠʯʥʦʩʪʠ (Iʩ) [120], 

ʢʦʪʦʨʳʡ ʨʘʩʩʯʠʪʳʚʘʣʩʷ ʚ ʨʘʙʦʪʝ [64] ʧʦ ʬʦʨʤʫʣʝ (7): 

Ὅʩ Ὢ Ὠz Ὢ Ὠz ȟ (7) 

ʛʜʝ fc ï ʯʘʩʪʦʪʘ ʮʠʢʣʦʥʦʚ, dc ï ʛʣʫʙʠʥʘ ʮʠʢʣʦʥʦʚ, fa ï ʯʘʩʪʦʪʘ ʘʥʪʠʮʠʢʣʦʥʦʚ, da 

ï ʛʣʫʙʠʥʘ ʘʥʪʠʮʠʢʣʦʥʦʚ. ʇʦʣʦʞʠʪʝʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ ʠʥʜʝʢʩʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʧʨʝʦʙʣʘʜʘʥʠʝ ʮʠʢʣʦʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʘ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ ï ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, ʘʥʪʠʮʠʢʣʦʥʠʯʝʩʢʠʝ. 

ʀʥʪʝʥʩʠʚʥʘʷ ʮʠʢʣʦʥʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʙʳʣʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʚ ʨʘʙʦʪʝ 

ʢʘʢ ʯʘʩʪʦʪʘ ʠʥʪʝʥʩʠʚʥʳʭ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ, ʧʨʝʚʳʰʘʶʱʠʭ ʦʧʨʝʜʝ-

ʣʸʥʥʳʡ ʧʦʨʦʛ ʧʦ ʛʣʫʙʠʥʝ ʠʣʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ʀʥʪʝʥʩʠʚʥʳʝ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʝ 

ʮʠʢʣʦʥʳ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʢʚʘʥʪʠʣʝʡ (ʧʨʦʮʝʥʪʠʣʝʡ), 
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ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʘʩʯʝʪʘ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ, ʥʘʧʨʠʤʝʨ, ʦʩʘʜʢʦʚ [229] ʠ ʰʪʦʨʤʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ [128, 319]. 

ʏʘʩʪʦʪʘ ʠʥʪʝʥʩʠʚʥʳʭ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ ʦʧʨʝʜʝʣʷʣʘʩʴ ʪʘʢ ʞʝ, 

ʢʘʢ ʠ ʜʣʷ ʦʙʱʝʡ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʏʘʩʪʦʪʘ ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʜʣʷ ʢʘʞ-

ʜʦʛʦ ʤʝʩʷʮʘ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ ʮʝʥʪʨʦʚ ʮʠʢʣʦʥʦʚ (ʧʨʝʚʳʰʘʶʱʠʭ ʧʦʨʦʛʦ-

ʚʳʝ ʟʥʘʯʝʥʠʷ) ʚ ʫʢʘʟʘʥʥʦʤ ʨʝʛʠʦʥʝ ʢ ʦʙʱʝʤʫ ʯʠʩʣʫ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚʨʝ-

ʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ (ʨʘʚʥʦʛʦ ʢʦʣʠʯʝʩʪʚʫ ʜʥʝʡ ʚ ʤʝʩʷʮʝ, ʫʤʥʦʞʝʥʥʦʤʫ ʥʘ 4 

ʨʘʟʘ, ʧʦʩʢʦʣʴʢʫ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 6-ʯʘʩʦʚʳʝ ʜʘʥʥʳʝ). ʇʦʨʦʛʘʤʠ ʧʦ ʠʥʪʝʥʩʠʚʥʦ-

ʩʪʠ ʠ ʵʢʩʪʨʝʤʘʣʴʥʦʩʪʠ ʧʨʠʥʠʤʘʣʦʩʴ ʧʨʝʚʳʰʝʥʠʝ ʛʣʫʙʠʥʳ ʠʣʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʮʠʢʣʦʥʦʚ 0,75 ʠ 0,95 ʢʚʘʥʪʠʣʝʡ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʯʘʩʪʦʪʦʡ ʠʥʪʝʥʩʠʚʥʳʭ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ 

ʮʠʢʣʦʥʦʚ, ʚʳʜʝʣʝʥʥʦʡ ʧʦ ʛʣʫʙʠʥʝ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʮʠʢʣʦʥʦʚ, ʜʦʩʪʠʛʘʝʪ 0,98 

ï 0,99 ʜʣʷ ʛʦʜʦʚʳʭ ʚʝʣʠʯʠʥ, ʦʪ 0,9 ʜʦ 0,99 ʜʣʷ ʩʝʟʦʥʦʚ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʢʦʤʧʣʝʢʩʥʳʤ ʧʘʨʘʤʝʪʨʦʤ, ʫʯʠʪʳʚʘʶʱʠʤ ʠ ʛʣʫ-

ʙʠʥʫ, ʠ ʧʣʦʱʘʜʴ ʮʠʢʣʦʥʦʚ, ʪʦ ʜʘʣʝʝ ʧʦʜ ʠʥʪʝʥʩʠʚʥʳʤʠ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʤʠ ʧʦ-

ʥʠʤʘʶʪʩʷ ʮʠʢʣʦʥʳ, ʚʳʜʝʣʝʥʥʳʝ ʧʦ ʧʦʨʦʛʦʚʳʤ ʟʥʘʯʝʥʠʷʤ (0,75 ʠ 0,95 ʢʚʘʥʪʠ-

ʣʝʡ) ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ.  

ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʨʦʛʠ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʦʩʪʘʚʣʷʶʪ ʜʣʷ ʠʥʪʝʥʩʠʚʥʳʭ 

ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʣʷ ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ 16,78 

ʛʧʤ ʠ 33,68 ʛʧʤ, ʜʣʷ ɿʘʧʘʜʥʦʛʦ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʷ 19,8 ʛʧʤ ʠ 40,5 ʛʧʤ, ʜʣʷ ɺʦ-

ʩʪʦʯʥʦʛʦ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʷ 18,6 ʛʧʤ ʠ 34,95 ʛʧʤ. ʀʟʤʝʥʯʠʚʦʩʪʴ ʮʠʢʣʦʥʦʚ, 

ʦʧʨʝʜʝʣʝʥʥʘʷ ʧʦ 0,75 ʢʚʘʥʪʠʣʶ, ʚʢʣʶʯʘʝʪ ʠʟʤʝʥʯʠʚʦʩʪʴ ʮʠʢʣʦʥʦʚ, ʦʧʨʝʜʝʣʝʥ-

ʥʳʭ ʧʦ 0,95 ʢʚʘʥʪʠʣʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟ ʠʟʤʝʥʯʠʚʦʩʪʠ ʦʙʱʝʛʦ 

ʯʠʩʣʘ ʮʠʢʣʦʥʦʚ ʙʳʣʘ ʚʳʜʝʣʝʥʘ ʯʘʩʪʴ ʠʟʤʝʥʯʠʚʦʩʪʠ ʮʠʢʣʦʥʦʚ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ.  

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʫʪʦʯʥʝʥʠʷ ʮʠʢʣʦʥʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʠʚʣʝʢʘʣʘʩʴ ʤʝʪʦʜʠʢʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʪʨʝʢʠʥʛʘ 

ʮʠʢʣʦʥʦʚ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚ ʀʇʊʉ [45, 46] (ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʕɺʄ ˉ 2021662858 ʦʪ 6 ʘʚʛʫʩʪʘ 2021 ʛ. ʠ 

 ̄2021666926 ʦʪ 21 ʦʢʪʷʙʨʷ 2021 ʛ.). ʎʠʢʣʦʥʳ ʚʳʜʝʣʷʣʠʩʴ ʢʘʢ ʧʦ ʜʘʥʥʳʤ 
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NCEP/NCAR, ʪʘʢ ʠ ʜʘʥʥʳʤ ʙʦʣʝʝ ʜʝʪʘʣʴʥʳʭ ʨʝʘʥʘʣʠʟʦʚ ERA-5 ʠ 20CR. ʕʪʦ 

ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʦʢʦʣʦ 30% ʰʪʦʨʤʦʚ ʚ ʨʝʛʠʦʥʝ ʉʝʚʝʨʥʦʛʦ ʇʨʠʯʝʨʥʦʤʦʨʴʷ 

ʚʳʟʚʘʥʳ ʣʦʢʘʣʴʥʳʤʠ ʮʠʢʣʦʥʘʤʠ [18], ʥʝʢʦʪʦʨʳʝ ʠʟ ʢʦʪʦʨʳʭ ʥʝ ʤʦʛʫʪ ʙʳʪʴ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʩ ʧʦʤʦʱʴʶ ʧʨʝʜʳʜʫʱʝʛʦ ʤʝʪʦʜʘ [6] ʠʟ-ʟʘ ʙʦʣʝʝ ʛʨʫʙʦʛʦ 

ʰʘʛʘ ʩʝʪʢʠ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʮʠʢʣʦʥʦʚ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʬʝʨʠʯʝʩʢʘʷ 

ʩʧʣʘʡʥ-ʠʥʪʝʨʧʦʣʷʮʠʷ [45]. ɸʣʛʦʨʠʪʤ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʪʨʝʢʠʥʛʘ ʮʠʢʣʦʥʦʚ ʩʦ-

ʩʪʦʷʣ ʠʟ 3 ʵʪʘʧʦʚ:  

¶ ʧʦʠʩʢ ʙʘʨʠʯʝʩʢʠʭ ʤʠʥʠʤʫʤʦʚ ʥʘ ʛʨʫʙʦʡ ʩʝʪʢʝ;  

¶ ʧʝʨʝʥʦʩ ʧʦʣʶʩʘ ʩʬʝʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʚ ʮʝʥʪʨ ʥʠʟʢʦʛʦ ʜʘʚʣʝ-

ʥʠʷ ʠ ʩʬʝʨʠʯʝʩʢʘʷ ʩʧʣʘʡʥʦʚʘʷ ʠʥʪʝʨʧʦʣʷʮʠʷ [447] ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʛʝʦ-

ʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʮʠʢʣʦʥʘ;  

¶ ʦʙʲʝʜʠʥʝʥʠʝ ʮʝʥʪʨʦʚ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ ʪʨʝʢʦʤ ʚ ʝʜʠʥʦʝ ʮʠʢʣʦʥʠʯʝʩʢʦʝ 

ʩʦʙʳʪʠʝ ʥʘ ʟʘʜʘʥʥʦʤ ʨʘʩʩʪʦʷʥʠʠ.  

ɼʣʷ ʧʦʠʩʢʘ ʮʝʥʪʨʦʚ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ ʜʘʥʥʳʝ ʚʳʩʦʪʳ ʛʝʦʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ 1000 ʛʇʘ (Z1000) ʠ 500 ʛʇʘ (Z500) ʙʳʣʠ ʧʝʨʝʩʯʠʪʘʥʳ ʚ ʜʘʚʣʝʥʠʝ 

ʥʘ ʫʨʦʚʥʝ ʤʦʨʷ (SLP) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʫʣʦʡ (8): 

.
))5(/(1,542288
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(8) 

ɽʩʣʠ ʧʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʨʘʩʩʤʦʪʨʝʥʠʠ ʢʘʞʜʦʛʦ ʫʟʣʘ ʛʨʫʙʦʡ ʩʝʪʢʠ SLP 

ʫʚʝʣʠʯʠʚʘʣʩʷ ʚ 4 ʥʘʧʨʘʚʣʝʥʠʷʭ, ʥʘʯʘʣʴʥʘʷ ʪʦʯʢʘ ʦʧʨʝʜʝʣʷʣʘʩʴ ʢʘʢ ʤʠʥʠʤʫʤ 

ʧʦʣʷ ʜʘʚʣʝʥʠʷ. ɼʘʣʝʝ ʧʦʣʶʩ ʩʬʝʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʙʳʣ ʧʝʨʝʥʝʩʝʥ ʚ 

ʮʝʥʪʨ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʧʦʩʣʝ ʯʝʛʦ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʧʦʩʣʝʜʫʶʱʘʷ ʠʥʪʝʨʧʦʣʷ-

ʮʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʬʝʨʠʯʝʩʢʠʭ ʩʧʣʘʡʥʦʚ. ɿʘʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʙʳʣʘ 

ʥʘʡʜʝʥʘ ʟʘʤʢʥʫʪʘʷ ʠʟʦʙʘʨʘ ʚ 36 ʥʘʧʨʘʚʣʝʥʠʷʭ ʦʪ ʮʝʥʪʨʘ ʮʠʢʣʦʥʘ, ʪʦ ʝʩʪʴ ʜʘʚ-

ʣʝʥʠʝ ʦʮʝʥʠʚʘʣʦʩʴ ʚ ʢʘʞʜʦʡ ʩʣʝʜʫʶʱʝʡ ʪʦʯʢʝ ʩʝʪʢʠ ʚ ʯʝʪʳʨʝʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. 

ɽʩʣʠ ʜʘʚʣʝʥʠʝ ʥʘʯʠʥʘʣʦ ʫʤʝʥʴʰʘʪʴʩʷ ʚ ʦʜʥʦʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ, ʪʦ ʟʥʘʯʝʥʠʝ 

ʧʨʝʜʳʜʫʱʝʡ ʪʦʯʢʠ ʩʯʠʪʘʣʦʩʴ ʧʦʩʣʝʜʥʝʡ ʟʘʤʢʥʫʪʦʡ ʠʟʦʙʘʨʦʡ ʮʠʢʣʦʥʘ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʩʨʝʜʥʠʡ ʨʘʜʠʫʩ, ʛʨʘʜʠʝʥʪ ʜʘʚʣʝʥʠʷ ʠ ʧʣʦʱʘʜʴ ʮʠʢ-

ʣʦʥʘ. ɻʣʫʙʠʥʘ ʮʠʢʣʦʥʘ ʦʮʝʥʠʚʘʣʘʩʴ ʢʘʢ ʨʘʟʥʦʩʪʴ SLP ʤʝʞʜʫ ʝʛʦ ʮʝʥʪʨʦʤ ʠ 
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ʧʦʩʣʝʜʥʝʡ ʟʘʤʢʥʫʪʦʡ ʠʟʦʙʘʨʦʡ. ʇʦʩʣʝ ʵʪʦʛʦ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʦʪʩʣʝʞʠʚʘʥʠʝ ʧʝ-

ʨʝʤʝʱʝʥʠʷ (ʪʨʝʢʠʥʛ) ʮʠʢʣʦʥʦʚ.  

ʉʨʝʜʥʷʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʚʥʝʪʨʦʧʠʯʝʩʢʦʛʦ ʮʠʢʣʦʥʘ ʚ ʩʨʝʜʥʠʭ ʰʠ-

ʨʦʪʘʭ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 80ï90 ʢʤ/ʯ [121]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʠʢʣʦʥ ʤʦʞʝʪ ʧʝʨʝʤʝ-

ʱʘʪʴʩʷ ʙʦʣʝʝ ʯʝʤ ʥʘ 2000 ʢʤ ʚ ʩʫʪʢʠ. ɺʦ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʜʣʷ ʠʜʝʥʪʠʬʠ-

ʢʘʮʠʠ ʠ ʦʪʩʣʝʞʠʚʘʥʠʷ ʮʠʢʣʦʥʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʝʞʝʜʥʝʚʥʳʝ ʜʘʥʥʳʝ, ʦʜʥʘʢʦ ʪʘ-

ʢʦʡ ʚʨʝʤʝʥʥʦʡ ʤʘʩʰʪʘʙ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʦʰʠʙʢʝ ʦʙʲʝʜʠʥʝʥʠʷ ʦʢʢʣʶʜʠʨʦ-

ʚʘʥʥʦʛʦ ʮʠʢʣʦʥʘ ʩ ʤʦʣʦʜʳʤ ʮʠʢʣʦʥʦʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ ʨʘʜʠʫʩʝ 2000 ʢʤ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʟʘ 6 ʯʘʩʦʚ ʧʦʟʚʦʣʠʣʦ ʫʤʝʥʴʰʠʪʴ ʨʘʩʯʝʪʥʳʡ ʨʘ-

ʜʠʫʩ ʚʦʟʤʦʞʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʮʝʥʪʨʘ ʮʠʢʣʦʥʘ ʥʘ ʩʣʝʜʫʶʱʝʤ ʚʨʝʤʝʥʥʦʤ 

ʰʘʛʝ ʚ 4 ʨʘʟʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʟʙʝʞʘʪʴ ʧʨʦʙʣʝʤʳ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʦʪʩʣʝʞʠʚʘ-

ʥʠʷ ʮʠʢʣʦʥʘ. ɺ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʚʘ ʮʝʥʪʨʘ ʩʯʠʪʘʣʠʩʴ ʩʚʷʟʘʥʥʳʤʠ, ʝʩʣʠ 

ʜʨʫʛʦʡ ʮʝʥʪʨ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ ʦʙʥʘʨʫʞʠʚʘʣʩʷ ʚ ʨʘʜʠʫʩʝ 600 ʢʤ ʥʘ ʩʣʝʜʫʶ-

ʱʝʤ ʠʣʠ ʧʨʝʜʳʜʫʱʝʤ 6-ʯʘʩʦʚʦʤ ʚʨʝʤʝʥʥʦʤ ʰʘʛʝ. ɽʩʣʠ ʚ ʨʘʜʠʫʩʝ ʧʦʠʩʢʘ ʙʳʣʦ 

ʦʙʥʘʨʫʞʝʥʦ ʥʝʩʢʦʣʴʢʦ ʪʘʢʠʭ ʮʝʥʪʨʦʚ, ʚʳʙʠʨʘʣʩʷ ʙʣʠʞʘʡʰʠʡ ʮʝʥʪʨ ʥʠʟʢʦʛʦ 

ʜʘʚʣʝʥʠʷ. 

ʉʫʱʝʩʪʚʦʚʘʣʘ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʣʦʞʥʳʭ ʙʘʨʠʯʝʩʢʠʭ ʤʠʥʠʤʫ-

ʤʦʚ, ʩʚʷʟʘʥʥʳʭ, ʥʘʧʨʠʤʝʨ, ʩ ʚʣʠʷʥʠʝʤ ʨʝʣʴʝʬʘ ʥʘ ʧʦʣʝ ʜʘʚʣʝʥʠʷ. ʏʪʦʙʳ ʠʟʙʝ-

ʞʘʪʴ ʵʪʦʡ ʧʨʦʙʣʝʤʳ, ʧʨʠʤʝʥʷʣʠʩʴ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʧʦʨʦʛʠ ʧʦ ʘʥʘʣʦʛʠʠ ʩ [376, 

470]:  

¶ ʤʠʥʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʞʠʟʥʠ ʮʠʢʣʦʥʘ 48 ʯ (ʚʦʩʝʤʴ ʚʨʝʤʝʥʥʳʭ ʰʘʛʦʚ)  

¶ ʤʠʥʠʤʘʣʴʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 1000 ʢʤ. 

ʂʘʯʝʩʪʚʦ ʜʚʫʭ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʨʘʚʥʝʥʠʝʤ ʧʦ-

ʣʦʞʝʥʠʷ ʮʝʥʪʨʦʚ ʮʠʢʣʦʥʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʧʦ ʜʘʥʥʳʤ ʨʝʘʥʘʣʠʟʘ NCEP / NCAR 

ʟʘ 1952 ï 2017 ʛʛ. ʧʦ ʤʝʪʦʜʠʢʝ ʄ.ʖ. ɹʘʨʜʠʥʘ [6] ʠ ʤʝʪʦʜʠʢʝ ʦʙʲʝʢʪʠʚʥʦʛʦ ʪʨʝ-

ʢʠʥʛʘ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚ ʀʇʊʉ [45], ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1.3.  

ʂʨʠʚʘʷ ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʦʪʢʣʦʥʝʥʠʡ ʧʦʣʦʞʝʥʠʷ ʮʝʥʪʨʦʚ ʙʘʨʠʯʝ-

ʩʢʠʭ ʩʠʩʪʝʤ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦ ʜʚʫʤ ʤʝʪʦʜʠʢʘʤ, ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 1.3ʘ. ʇʣʦʪ-

ʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʩʪʨʝʤʠʪʩʷ ʢ ʥʫʣʶ ʧʨʠ ʦʪʢʣʦʥʝʥʠʷʭ ʙʦʣʝʝ ʯʝʤ ʥʘ 500 ʢʤ. ʅʘ 

ʨʠʩ. 1.3ʙ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʧʦʢʘʟʘʥʘ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʦʪʢʣʦʥʝʥʠʡ ʜʦ 200 ʢʤ ʤʝʞʜʫ 
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ʙʘʨʠʯʝʩʢʠʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ. ɺʠʜʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʦʪʢʣʦ-

ʥʝʥʠʡ ʧʦʣʦʞʝʥʠʷ ʮʝʥʪʨʦʚ ʧʦ ʤʦʜʫʣʶ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 20ï25 ʢʤ.  

 

  
ʘ ʙ 

ʈʠʩʫʥʦʢ 1.3. ʈʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʩʨʘʚʥʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʮʝʥʪʨʦʚ ʙʘʨʠʯʝʩʢʠʭ ʦʙʨʘ-

ʟʦʚʘʥʠʡ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦ ʤʝʪʦʜʠʢʝ ʄ.ʖ. ɹʘʨʜʠʥʘ [6] ʠ ʤʝʪʦʜʠʢʝ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚ ʀʇʊʉ 

[45]: (ʘ) ʢʨʠʚʘʷ ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʦʪʢʣʦʥʝʥʠʡ ʤʝʞʜʫ ʙʘʨʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ ʩʨʘʚʥʠ-

ʚʘʝʤʳʭ ʤʝʪʦʜʠʢ; (ʙ) ʛʠʩʪʦʛʨʘʤʤʘ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʦʪʢʣʦʥʝʥʠʡ ʤʝʞʜʫ ʙʘʨʠʯʝʩʢʠʤʠ ʩʠʩʪʝ-

ʤʘʤʠ ʩʨʘʚʥʠʚʘʝʤʳʭ ʤʝʪʦʜʠʢ ʚ ʤʘʩʰʪʘʙʝ 0ï200 ʢʤ. 

1.4.3. ʄʝʪʦʜʳ ʘʥʘʣʠʟʘ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ 

ɸʥʘʣʠʟ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʮʠʢʣʦʥʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʚʢʣʶʯʘʣ ʘʥʘʣʠʟ ʣʠʥʝʡʥʳʭ ʪʨʝʥʜʦʚ, ʩʧʝʢʪʨʘʣʴʥʳʡ, ʢʦʨʨʝʣʷʮʠʦʥ-

ʥʳʡ ʠ ʢʦʤʧʦʟʠʪʥʳʡ ʘʥʘʣʠʟ. 

ʃʠʥʝʡʥʳʝ ʪʨʝʥʜʳ ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʧʦ ʬʦʨʤʫʣʝ (9): 

,baxy +=  
(9) 

ʛʜʝ y ï ʬʫʥʢʮʠʷ, x ï ʧʝʨʝʤʝʥʥʘʷ, a ʠ b ï ʢʦʵʬʬʠʮʠʝʥʪʳ ʪʨʝʥʜʘ.  

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʣʠʥʝʡʥʳʭ ʪʨʝʥʜʦʚ ʦʧʨʝʜʝʣʷʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʨʠʪʝ-

ʨʠʷ ʉʪʴʶʜʝʥʪʘ ʜʣʷ ʪʨʝʥʜʘ. 

ʂʨʦʤʝ ʣʠʥʝʡʥʳʭ, ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʠ ʧʦʣʠʥʦʤʠʘʣʴʥʳʝ ʪʨʝʥʜʳ. 

ɼʣʷ ʧʨʠʤʝʨʘ ʧʨʠʚʝʜʝʥʘ ʬʦʨʤʫʣʘ (10) ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʧʦʣʠʥʦʤʠʘʣʴʥʦʛʦ 

ʪʨʝʥʜʘ 3-ʡ ʩʪʝʧʝʥʠ:  

,23 dcxbxaxy +++=
 

(10) 

ʛʜʝ y ï ʬʫʥʢʮʠʷ, x ï ʧʝʨʝʤʝʥʥʘʷ, a, b, c, d ï ʢʦʵʬʬʠʮʠʝʥʪʳ ʪʨʝʥʜʘ. 
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ɺʳʙʦʨ ʩʪʝʧʝʥʠ ʧʦʣʠʥʦʤʘ ʜʣʷ ʘʥʘʣʠʟʘ ʠʟʤʝʥʯʠʚʦʩʪʠ ʨʷʜʘ ʦʧʨʝʜʝʣʷʣʩʷ ʢʦ-

ʣʠʯʝʩʪʚʦʤ ʵʢʩʪʨʝʤʫʤʦʚ ʬʫʥʢʮʠʠ. ʇʦʣʠʥʦʤ 3-ʡ ʩʪʝʧʝʥʠ ʦʧʠʩʳʚʘʝʪ ʨʷʜ ʩ ʜʚʫʤʷ 

ʵʢʩʪʨʝʤʫʤʘʤʠ (ʪʦʯʢʘʤʠ ʧʝʨʝʛʠʙʘ), ʪ.ʝ. ʢʦʛʜʘ ʥʘ ʚʳʙʨʘʥʥʦʤ ʚʨʝʤʝʥʥʦʤ ʨʷʜʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʦʜʠʥ ʧʦʣʥʳʡ ʧʝʨʠʦʜ ʢʦʣʝʙʘʥʠʷ. ʇʦʣʠʥʦʤ ʯʝʪʚʝʨʪʦʡ ʩʪʝʧʝʥʠ ʩʦ-

ʦʪʚʝʪʩʪʚʫʝʪ ʢʨʠʚʦʡ ʩ ʪʨʝʤʷ ʵʢʩʪʨʝʤʫʤʘʤʠ, ʪ.ʝ. ʩ 1,5 ʧʝʨʠʦʜʘʤʠ, ʘ ʧʦʣʠʥʦʤ 5-ʡ 

ʩʪʝʧʝʥʠ ï ʜʣʷ ʨʷʜʘ ʩ ʯʝʪʳʨʴʤʷ ʵʢʩʪʨʝʤʫʤʘʤʠ, ʪ.ʝ. ʩ ʜʚʫʤʷ ʧʝʨʠʦʜʘʤʠ ʢʦʣʝʙʘ-

ʥʠʡ. ɼʣʷ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ ʧʦʣʠʥʦʤ 3-ʡ ʩʪʝʧʝʥʠ ʦʧʠʩʳʚʘʝʪ ʢʦ-

ʣʝʙʘʥʠʷ ʩ ʧʝʨʠʦʜʦʤ ʦʪ 60 ʣʝʪ, ʧʦʣʠʥʦʤ 4-ʡ ʩʪʝʧʝʥʠ ï ʩ ʧʝʨʠʦʜʦʤ ʦʢʦʣʦ 40 ʣʝʪ, 

ʘ ʧʦʣʠʥʦʤ 5-ʡ ʩʪʝʧʝʥʠ ï ʦʢʦʣʦ 30 ʣʝʪ. ʋʢʘʟʘʥʥʳʝ ʧʝʨʠʦʜʳ ʧʨʠʙʣʠʟʠʪʝʣʴʥʳ, 

ʪ.ʢ. ʦʧʨʝʜʝʣʝʥʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʣʠʥʳ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʦʥʠ 

ʧʦʟʚʦʣʷʶʪ ʩʨʘʚʥʠʪʴ ʢʦʣʝʙʘʥʠʷ ʠʥʜʝʢʩʘ ʮʠʢʣʦʥʠʯʥʦʩʪʠ ʨʘʟʥʦʛʦ ʤʝʞʜʝʩʷʪʠʣʝʪ-

ʥʝʛʦ ʤʘʩʰʪʘʙʘ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦ ʚʢʣʘʜʫ ʚ ʜʠʩʧʝʨʩʠʶ ʨʷʜʘ. 

ɺʢʣʘʜ ʪʨʝʥʜʘ ʚ ʦʧʠʩʘʥʠʝ ʜʠʩʧʝʨʩʠʠ ʨʷʜʘ ʦʮʝʥʠʚʘʣʩʷ ʧʦ ʚʝʣʠʯʠʥʝ ʢʦʵʬ-

ʬʠʮʠʝʥʪʘ ʜʝʪʝʨʤʠʥʘʮʠʠ (R2). 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʪʠʧʠʯʥʳʭ ʧʝʨʠʦʜʦʚ ʠʟʤʝʥʯʠʚʦʩʪʠ ʯʘʩʪʦʪʳ ʠʥʪʝʥʩʠʚʥʳʭ 

ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ ʙʳʣ ʧʨʦʚʝʜʝʥ ʩʧʝʢʪʨʘʣʴʥʳʡ ʘʥʘʣʠʟ (ʌʫʨʴʝ) ʩʝʟʦʥ-

ʥʳʭ ʠ ʛʦʜʦʚʳʭ ʨʷʜʦʚ ʯʘʩʪʦʪʳ ʮʠʢʣʦʥʦʚ ʟʘ ʧʝʨʠʦʜ 1951ï2017 ʛʛ.  

ɺ ʢʘʯʝʩʪʚʝ ʦʮʝʥʢʠ ʩʧʝʢʪʨʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʧʝʨʠʦʜʦʛʨʘʤʤʘ (ʠʣʠ ʚʳʙʦʨʦʯ-

ʥʳʡ ʩʧʝʢʪʨ), ʩʚʷʟʘʥʥʘʷ ʩ ʬʫʥʢʮʠʝʡ ʘʚʪʦʢʦʨʨʝʣʷʮʠʠ ʠ ʩʛʣʘʞʝʥʥʘʷ ʩ ʧʦʤʦʱʴʶ 

ʦʢʥʘ ʇʘʨʟʝʥʘ [183, 346]. ʐʠʨʠʥʘ ʦʢʥʘ (ʢʦʣʠʯʝʩʪʚʦ ʠʥʪʝʨʚʘʣʦʚ ʜʣʷ ʬʫʥʢʮʠʠ 

ʘʚʪʦʢʦʨʨʝʣʷʮʠʠ), ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪ ʢʦʣʠʯʝʩʪʚʦ ʚʳʙʦʨʦʯʥʳʭ ʘʚʪʦʢʦʨʨʝʣʷʮʠʡ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʦʮʝʥʢʝ ʩʧʝʢʪʨʘ, ʧʨʠʥʠʤʘʣʘʩʴ ʨʘʚʥʦʡ 20 ʧʨʠ ʢʦʣʠʯʝʩʪʚʝ ʯʘ-

ʩʪʦʪʥʳʭ ʪʦʯʝʢ ʨʘʚʥʦʤ 100.  

ʕʪʦʪ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ ʩʪʝʧʝ-

ʥʝʡ ʩʚʦʙʦʜʳ, ʥʦ ʦʥ ʩʥʠʞʘʝʪ ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʦʪʳ ʧʠʢʦʚ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʜʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʦʪʳ (ʠʣʠ ʧʝʨʠʦʜʦʚ ʚ ʛʦʜʘʭ) ʩʧʝʢ-

ʪʨʘʣʴʥʳʭ ʧʠʢʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʘʢʞʝ ʠ ʥʝʩʣʘʞʝʥʥʳʝ ʧʝʨʠʦʜʦʛʨʘʤʤʳ. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʯʘʩʪʦʪʘ ʮʠʢʣʦʥʦʚ ʚ ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʭʘʨʘʢʪʝʨʠ-

ʟʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʟʥʘʯʠʤʳʭ ʣʠʥʝʡʥʳʭ ʪʨʝʥʜʦʚ ʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʜʦʣʝʡ ʥʠʟʢʦʯʘ-

ʩʪʦʪʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ, ʧʝʨʝʜ ʧʨʦʚʝʜʝʥʠʝʤ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʨʷʜʳ ʙʳʣʠ 
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ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʨʘʙʦʪʘʥʳ. ʀʟ ʨʷʜʦʚ ʯʘʩʪʦʪʳ ʮʠʢʣʦʥʦʚ ʫʜʘʣʷʣʩʷ ʣʠʥʝʡʥʳʡ 

ʪʨʝʥʜ (ʜʝʪʨʝʜʠʨʦʚʘʥʠʝ). ɿʘʪʝʤ ʜʝʪʨʝʥʜʠʨʦʚʘʥʥʳʝ ʨʷʜʳ ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ ʯʘ-

ʩʪʦʪʥʳʤ ʬʠʣʴʪʨʦʤ (ʥʘ ʦʩʥʦʚʝ ʧʝʨʠʦʜʦʛʨʘʤʤʳ) ʩ ʧʦʣʦʩʦʡ ʧʨʦʧʫʩʢʘʥʠʷ ʜʦ 14 

ʣʝʪ.  

ɹʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʧʝʨʠʦʜʳ ʜʦ 14 ʣʝʪ, ʪʘʢ ʢʘʢ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ 

ʢʦʣʝʙʘʥʠʡ ʩ ʧʝʨʠʦʜʘʤʠ ʙʦʣʝʝ 1/5 ʯʘʩʪʠ 70-ʣʝʪʥʝʛʦ ʨʷʜʘ ʦʧʨʝʜʝʣʠʪʴ ʥʝ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. 

ʀʩʭʦʜʥʳʝ ʚʨʝʤʝʥʥʳʝ ʨʷʜʳ ʯʘʩʪʦʪʳ ʛʣʫʙʦʢʠʭ ʮʠʢʣʦʥʦʚ ʚ ʉʨʝʜʠʟʝʤʥʦʤʦʨ-

ʩʢʦʤ ʨʝʛʠʦʥʝ ʥʝ ʧʦʜʚʝʨʛʘʣʠʩʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ (ʜʝʪʨʝʥʜʠʨʦʚʘʥʠʶ 

ʠʣʠ ʬʠʣʴʪʨʘʮʠʠ) ʜʣʷ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ. 

ʈʘʟʣʦʞʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʮʠʢʣʦʥʦʚ ɸʪʣʘʥʪʠʢʦ-ɽʚʨʦʧʝʡʩʢʦʛʦ ʨʝʛʠʦʥʘ ʥʘ 

ʵʤʧʠʨʠʯʝʩʢʠʝ ʦʨʪʦʛʦʥʘʣʴʥʳʝ ʬʫʥʢʮʠʠ (ʕʆʌ) ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʧʦ ʢʦʨʨʝʣʷʮʠ-

ʦʥʥʦʡ ʤʘʪʨʠʮʝ, ʪ.ʝ. ʧʦ ʥʦʨʤʠʨʦʚʘʥʥʳʤ ʘʥʦʤʘʣʠʷʤ. ɺʨʝʤʝʥʥʳʝ ʨʷʜʳ ʛʣʘʚʥʳʭ 

ʢʦʤʧʦʥʝʥʪ ʨʘʟʣʦʞʝʥʠʷ ʥʘ ʕʆʌ ʙʳʣʠ ʜʝʪʨʝʥʜʠʨʦʚʘʥʳ ʠ ʦʙʨʘʙʦʪʘʥʳ ʯʘʩʪʦʪ-

ʥʳʤ ʬʠʣʴʪʨʦʤ ʩ ʧʦʣʦʩʦʡ ʧʨʦʧʫʩʢʘʥʠʷ ʧʝʨʠʦʜʦʚ ʜʦ 14 ʣʝʪ. 

ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʩʚʷʟʠ ʧʘʨʘʤʝʪʨʦʚ ʮʠʢʣʦʥʦʚ ʩ ʠʥʜʝʢʩʘʤʠ ʢʣʠʤʘ-

ʪʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʦʩʥʦʚʝ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʩʨʝʜʥʠʭ ʚʝʣʠʯʠʥ 

ʧʦ ʤʝʩʷʮʘʤ, ʩʝʟʦʥʘʤ ʠ ʛʦʜʘʤ ʩ ʧʦʤʦʱʴʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʇʠʨʩʦʥʘ 

ʧʦ ʬʦʨʤʫʣʝ (11): 

ὶ
ȟ
, (11) 

ʛʜʝ r ï ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ, ʘ ůx ʠ ůy ï ʩʪʘʥʜʘʨʪʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʢʦʨʨʝʣʠ-

ʨʦʚʘʥʥʳʭ ʨʷʜʦʚ x ʠ y. 

ɿʥʘʯʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʦʨʨʝʣʷʮʠʠ ʦʧʨʝʜʝʣʷʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

t-ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ ʧʦ ʬʦʨʤʫʣʝ (12): 

2

2

1

)2(

r

nr
t

-

-
= , ρ ὶ ρ, (12) 

ʛʜʝ t ï ʢʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥʪʘ, r ï ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ, ʘ n ï ʯʠʩʣʦ ʟʥʘʯʝʥʠʡ 

ʨʷʜʘ. 
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ʂʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ (r2), ʦʧʨʝʜʝʣʷʝʤʳʡ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʢʦʨʨʝ-

ʣʷʮʠʠ (r), ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʦʮʝʥʢʠ ʜʦʣʠ ʜʠʩʧʝʨʩʠʠ ʧʘʨʘʤʝʪʨʦʚ ʮʠʢʣʦʥʦʚ, 

ʦʙʲʷʩʥʷʝʤʦʡ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʚʷʟʴʶ ʩ ʠʥʜʝʢʩʘʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ. 

ʈʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʦʮʝʥʢʠ ʩʦʚʤʝʩʪʥʦʛʦ ʚʢʣʘʜʘ ʜʘʣʴʥʦ-

ʜʝʡʩʪʚʫʶʱʠʭ ʠʥʜʝʢʩʦʚ ʚ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ ʮʠʢʣʦʥʦʚ. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʢʦʨʨʝʣʷʮʠʠ ʜʣʷ ɸʪʣʘʥʪʠʢʦ-ɽʚʨʦʧʝʡʩʢʦʛʦ ʨʝʛʠʦʥʘ 

ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʩʘʡʪʘ Physical Sciences 

Laboratory NOAA, ʜʦʩʪʫʧʥʦʛʦ ʥʘ ʩʘʡʪʝ https://psl.noaa.gov/data/correlation/ 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 16 ʩʝʥʪʷʙʨʷ 2023 ʛʦʜʘ). ʉ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʤʦʞʥʦ 

ʧʦʩʪʨʦʠʪʴ ʢʦʨʨʝʣʷʮʠʠ ʩʝʟʦʥʥʳʭ ʚʝʣʠʯʠʥ ʜʘʥʥʳʭ ʨʝʘʥʘʣʠʟʘ NCEP/NCAR ʩ 

ʚʨʝʤʝʥʥʳʤʠ ʨʷʜʘʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʥʜʝʢʩʦʚ ʘʪʤʦʩʬʝʨʳ ʠ ʦʢʝʘʥʘ ʟʘ ʧʝʨʠʦʜ c 

1948 ʛʦʜʘ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʩʚʷʟʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩ ʢʣʠʤʘʪʠ-

ʯʝʩʢʠʤʠ ʩʠʛʥʘʣʘʤʠ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ ʚʳʙʦʨʢʠ, ʥʘʟʳʚʘʝʤʳʡ ʢʦʤʧʦ-

ʟʠʪʥʳʤ ʘʥʘʣʠʟʦʤ.  

ɸʣʛʦʨʠʪʤ ʨʘʩʯʝʪʘ ʟʘʢʣʶʯʘʣʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. ʀʟ ʨʘʥʞʠʨʦʚʘʥʥʳʭ ʨʷʜʦʚ 

ʟʥʘʯʝʥʠʡ ʠʥʜʝʢʩʦʚ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʚʳʙʨʘʣʠʩʴ ʛʦʜʳ (ʧʦ 10ï15 ʣʝʪ) ʩ 

ʢʘʞʜʦʛʦ ʢʦʥʮʘ ʚʳʙʦʨʢʠ: ʩ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ (ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʬʘʟʘ) 

ʠ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ (ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʬʘʟʘ) ʜʣʷ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ. ɺʳ-

ʙʨʘʥʥʳʝ ʛʦʜʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʨʘʩʯʝʪʘ ʩʨʝʜʥʠʭ (ʢʦʤʧʦʟʠʪʥʳʭ) ʚʝʣʠʯʠʥ ʠ 

ʧʦʣʝʡ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʜʣʷ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʬʘʟ ʦʩ-

ʥʦʚʥʳʭ ʛʣʦʙʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ. ɼʣʷ ʚʠʟʫʘʣʠ-

ʟʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʪʘʢʞʝ ʨʘʟʥʦʩʪʴ ʢʦʤʧʦʟʠʪʦʚ ʜʣʷ ʧʨʦʪʠʚʦʧʦ-

ʣʦʞʥʳʭ ʬʘʟ ʢʦʣʝʙʘʥʠʡ. ɿʥʘʯʠʤʦʩʪʴ ʨʘʟʥʦʩʪʠ ʢʦʤʧʦʟʠʪʦʚ ʦʧʨʝʜʝʣʷʣʘʩʴ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ ʜʣʷ ʩʨʝʜʥʠʭ. ʊʘʢʦʡ ʤʝʪʦʜ ʚʳʙʦʨʢʠ ʙʦʣʴʰʝ 

ʧʦʜʭʦʜʠʪ ʜʣʷ ʘʥʘʣʠʟʘ ʧʨʦʷʚʣʝʥʠʡ ʤʝʞʛʦʜʦʚʳʭ ʢʦʣʝʙʘʥʠʡ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʧʨʦʷʚʣʝʥʠʡ ʜʝʩʷʪʠʣʝʪʥʠʭ-ʤʝʞʜʝʩʷʪʠʣʝʪʥʠʭ ʧʨʦʮʝʩʩʦʚ 

ʣʫʯʰʝ ʧʦʜʭʦʜʠʪ ʜʨʫʛʦʡ ʩʧʦʩʦʙ ʚʳʙʦʨʢʠ ʢʦʤʧʦʟʠʪʥʳʭ ʧʝʨʠʦʜʦʚ. ʅʘʧʨʠʤʝʨ, ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʨʘʚʥʠʚʘʶʪʩʷ ʟʘ ʨʘʚʥʳʝ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʳʝ ʧʝʨʠʦʜʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʠ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʬʘʟʘʤ 



57 

ʢʦʣʝʙʘʥʠʡ. ʕʪʦʪ ʤʝʪʦʜ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ, ʥʘʧʨʠʤʝʨ, ʚ ʨʘʙʦʪʝ [412] ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʘʥʦʤʘʣʠʡ, ʫʩʨʝʜʥʝʥʥʳʭ ʧʦ ʧʝʨʠʦʜʘʤ ʬʘʟ AMO, ʧʦʣʝʡ ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʚʦʟʜʫʭʘ, ʦʩʘʜʢʦʚ ʠ ʧʨʠʟʝʤʥʦʛʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ɽʚʨʦʧʝ ʚ ʪʝʧʣʳʝ 

ʠ ʧʝʨʝʭʦʜʥʳʝ ʤʝʩʷʮʳ (ʤʘʨʪïʥʦʷʙʨʴ).  

ʆʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʤʝʪʦʜʘ ʢʦʤʧʦʟʠʪʦʚ ʷʚʣʷʝʪʩʷ ʨʘʟʜʝʣʝʥʠʝ ʧʨʦʷʚʣʝʥʠʡ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ. ʂʦʤʧʦʟʠʪʥʳʝ ʧʝʨʠʦʜʳ, ʚʳʙʨʘʥʥʳʝ ʜʣʷ ʬʘʟ ʦʜʥʦʛʦ 

ʢʦʣʝʙʘʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʘʟʥʳʤ ʬʘʟʘʤ ʜʨʫʛʦʛʦ ʢʦʣʝʙʘʥʠʷ. ʆʜʥʘʢʦ ʵʪʫ ʧʨʦ-

ʙʣʝʤʫ ʜʣʷ ʤʝʞʜʝʩʷʪʠʣʝʪʥʠʭ ʧʨʦʮʝʩʩʦʚ ʪʨʫʜʥʦ ʨʝʰʠʪʴ ʩ ʧʦʤʦʱʴʶ ʢʦʨʦʪʢʠʭ 

ʜʘʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ.  

1.4.4. ʉʝʟʦʥʥʦʝ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʡʨʦʩʝ-

ʪʝʚʦʛʦ ʤʝʪʦʜʘ 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʩʝʟʦʥʥʦʛʦ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ 

ʧʨʦʛʥʦʟʘ ʠʟʤʝʥʯʠʚʦʩʪʠ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʯʘʩʪʦʪʳ ʠʥʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦʥʦʚ ʙʳʣʘ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʤʦʜʝʣʴ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚ ʀʇʊʉ, ʚ ʢʦʪʦʨʦʡ ʧʨʠʤʝʥʷʝʪʩʷ ʤʝʪʦʜ 

ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ (ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʛʨʘʤʤʳ 

ʜʣʷ ʕɺʄ ˉ 2021668360 ʦʪ 15.11.2021 ʛ.) [56]. ɼʘʥʥʫʶ ʤʦʜʝʣʴ ʤʦʞʥʦ ʦʪʥʝʩʪʠ 

ʢʘʢ ʢ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ, ʪʘʢ ʠ ʢ ʬʠʟʠʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ, ʪʘʢ ʢʘʢ ʜʣ ̫ʠʩ-

ʧʦʣʴʟʫʝʤʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʨʝʜʠʢʪʦʨʦʚ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʥʘʣʠʯʠʝ ʬʠʟʠʯʝ-

ʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʚʣʠʷʥʠʷ ʥʘ ʮʠʢʣʦʥʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ. ʇʨʠ ʵʪʦʤ ʫʩʪʘʥʦʚʣʝ-

ʥʠʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʠʭ ʧʨʦʷʚʣʝʥʠʡ ʚ ʠʟʤʝʥʝʥʠʷʭ ʧʘʨʘʤʝʪ-

ʨʦʚ ʮʠʢʣʦʥʦʚ ʧʦʩʚʷʱʝʥʘ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ. 

ʈʘʥʝʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʤʝʪʦʜʘ ʠʩʢʫʩ-

ʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ [56] ʙʳʣʦ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʝʥʦ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʘʥʦʤʘʣʠʡ ʚ ʊʠʭʦʦʢʝʘʥʩʢʦʤ ʵʢʚʘʪʦʨʠʘʣʴʥʦʤ ʨʝʛʠʦʥʝ Nino3.4 ʩ ʟʘʙʣʘʛʦʚʨʝʤʝʥ-

ʥʦʩʪʴʶ ʦʪ 1 ʜʦ 9 ʤʝʩʷʮʝʚ [291, 292]. ʕʪʘ ʤʦʜʝʣʴ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʩʝʟʦʥ-

ʥʦʛʦ ʧʨʦʛʥʦʟʘ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘ-

ʤʝʪʨʦʚ, ʘ ʟʘʪʝʤ ʦʩʘʜʢʦʚ ʚ ʨʘʡʦʥʝ ʛʦʨʳ ɸʡ-ʇʝʪʨʠ [57, 58, 60, 290]. 

ʅʠʞʝ ʧʨʠʚʦʜʠʪʩʷ ʢʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʦʜʝʣʠ ʚ ʧʨʠʣʦʞʝʥʠʠ ʜʣʷ ʨʝ-

ʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʧʨʦʛʥʦʟʘ ʯʘʩʪʦʪʳ ʠʥʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦʥʦʚ ʠʟ ʨʘʙʦʪ [312, 313].  
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ɸʜʘʧʪʘʮʠʷ ʤʦʜʝʣʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʧʦ ʘʣʛʦʨʠʪʤʫ, ʦʧʠʩʘʥʥʦʤʫ ʚ ʨʘʙʦʪʘʭ 

[290, 291], ʠ ʚʢʣʶʯʘʣʘ ʵʪʘʧʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʧʦ-

ʩʪʦʙʨʘʙʦʪʢʠ. 

ʅʘ ʵʪʘʧʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʩʷ ʨʘʩʯʝʪ ʢʣʠʤʘʪʠ-

ʯʝʩʢʠʭ ʠʥʜʝʢʩʦʚ ʧʦ ʘʥʦʤʘʣʠʷʤ (ʚʳʩʦʪʳ ʛʝʦʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

500 ʛʇʘ, ʢʦʤʧʦʥʝʥʪ ʚʝʪʨʘ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʦʢʝʘʥʘ) ʚ ʮʝʥʪʨʘʭ ʜʝʡ-

ʩʪʚʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʧʦʣʝʡ ʨʝʘ-

ʥʘʣʠʟʘ NCEP/NCAR ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ 2,5ÁĬ2,5Á. ɼʣʷ ʦʙʝʩʧʝ-

ʯʝʥʠʷ ʩʦʧʦʩʪʘʚʠʤʦʩʪʠ ʘʥʦʤʘʣʠʠ ʙʳʣʠ ʥʦʨʤʠʨʦʚʘʥʳ ʥʘ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝ-

ʥʠʝ ʟʘ ʧʝʨʠʦʜ 1951ï2020 ʛʦʜʦʚ. ʃʠʥʝʡʥʳʝ ʪʨʝʥʜʳ ʠʥʜʝʢʩʦʚ ʙʳʣʠ ʫʜʘʣʝʥʳ ʟʘ 

ʚʝʩʴ ʧʝʨʠʦʜ. ʈʘʩʯʝʪʳ ʠʥʜʝʢʩʦʚ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʯʘʩʪʦʪʳ ʠʥʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦ-

ʥʦʚ ʚʳʧʦʣʥʷʣʠʩʴ ʦʪʜʝʣʴʥʦ ʜʣʷ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ, ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʩʝʟʦʥʥʫʶ 

ʠʟʤʝʥʯʠʚʦʩʪʴ. 

ɺ ʢʘʯʝʩʪʚʝ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ (ʧʨʝʜʠʢʪʦʨʦʚ) ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʩʨʝʜʥʝʤʝʩʷʯʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʥʜʝʢʩʳ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʩʠʛʥʘʣʦʚ ʚ ʩʠ-

ʩʪʝʤʝ ʦʢʝʘʥïʘʪʤʦʩʬʝʨʘ ʚ ʉʝʚʝʨʥʦʤ ʧʦʣʫʰʘʨʠʠ [144, 449], ʖʞʥʦʤ ʧʦʣʫʰʘʨʠʠ 

[326] ʠ ʪʨʦʧʠʯʝʩʢʦʤ ʧʦʷʩʝ (ʠʥʜʝʢʩʳ ʖʞʥʳʭ ʢʦʣʝʙʘʥʠʡ) [421]. ʎʝʥʪʨʳ ʜʝʡ-

ʩʪʚʠʷ ʩʠʛʥʘʣʦʚ ʦʪʥʦʩʷʪʩʷ ʢ ʘʪʤʦʩʬʝʨʥʳʤ ʮʝʥʪʨʘʤ ʜʝʡʩʪʚʠʷ [394] ʠ ʵʥʝʨʛʦʘʢ-

ʪʠʚʥʳʤ ʟʦʥʘʤ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ [256]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʨʦʤʝ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚ 

ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ 15-ʪʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʩ ʥʘʠʙʦʣʴʰʠʤʠ ʦʪʢʣʠʢʘʤʠ ʚ 

ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ, ʧʨʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʯʠʪʳʚʘʣʠʩʴ ʙʦʣʝʝ 20 ʠʟʚʝʩʪʥʳʭ ʜʘʣʴʥʦʜʝʡ-

ʩʪʚʫʶʱʠʭ ʩʠʛʥʘʣʦʚ.  

ɺʳʙʦʨ ʢʦʤʙʠʥʘʮʠʡ ʚʭʦʜʥʳʭ ʚ ʤʦʜʝʣʴ ʠʥʜʝʢʩʦʚ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʦʩʥʦʚʝ ʢʦ-

ʵʬʬʠʮʠʝʥʪʘ ʠʭ ʢʦʨʨʝʣʷʮʠʠ ʩʦ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʳʤʠ ʘʥʦʤʘʣʠʷʤʠ ʯʘʩʪʦʪ rʠʥ-

ʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦʥʦʚ ʩ ʨʘʟʣʠʯʥʦʡ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦʩʪʴʶ (ʦʪ 0 ʜʦ 12 ʤʝʩʷʮʝʚ). 

ɼʣʷ ʩʦʢʨʘʱʝʥʠʷ ʨʘʩʯʝʪʥʦʛʦ ʚʨʝʤʝʥʠ ʚ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʥʝ ʚʩʝ ʧʦʜʛʦ-

ʪʦʚʣʝʥʥʳʝ ʠʥʜʝʢʩʳ, ʘ ʣʠʰʴ 18 ʠʥʜʝʢʩʦʚ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʢʦʨʨʝʣʷʮʠʝʡ ʧʨʠ ʨʘʟ-

ʥʦʡ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦʩʪʠ. 
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ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʚʳʧʦʣʥʷʣʦʩʴ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ɺ ʦʩʥʦʚʝ ʤʦʜʝʣʠ, ʠʩ-

ʧʦʣʴʟʫʝʤʦʡ ʜʣʷ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʯʘʩʪʦʪʳ ʠʥʪʝʥʩʠʚʥʳʭ 

ʮʠʢʣʦʥʦʚ, ʣʝʞʠʪ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʘʷ ʛʝʪʝʨʦʘʩʩʦʮʠʘʪʠʚʥʘʷ ʤʥʦʛʦʩʣʦʡʥʘʷ 

ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʧʝʨʩʝʧʪʨʦʥʦʤ ʩ ʦʜʥʠʤ ʩʢʨʳʪʳʤ ʩʣʦʝʤ [100, 

228]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʩʦʩʪʦʠʪ ʠʟ ʚʭʦʜʥʦʛʦ, ʩʢʨʳʪʦʛʦ ʠ ʚʳʭʦʜ-

ʥʦʛʦ ʩʣʦʝʚ. ʌʫʥʢʮʠʷ ʘʢʪʠʚʘʮʠʠ ʥʝʡʨʦʥʘ ʷʚʣʷʝʪʩʷ ʩʠʛʤʦʠʜʘʣʴʥʦʡ ʙʠʧʦʣʷʨʥʦʡ: 

f(x) = tanh(ɓx) [100].  

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʜʣʷ ʪʨʝʭ ʚʳʙʦʨʦʢ: ʦʙʫʯʘʶʱʝʡ (1951ï

1978 ʛʛ.), ʪʝʩʪʦʚʦʡ (1979ï2006 ʛʛ.) ʠ ʢʦʥʪʨʦʣʴʥʦʡ (2007ï2017 ʛʛ.). ʄʦʜʝʣʴ ʘʩʩʠ-

ʤʠʣʠʨʦʚʘʣʘ ʜʘʥʥʳʝ ʚ ʪʝʯʝʥʠʝ 28-ʣʝʪʥʠʭ ʧʝʨʠʦʜʦʚ ʦʙʫʯʝʥʠʷ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ. 

ɼʣʷ 11-ʣʝʪʥʝʛʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚʘʣʠʜʘʮʠʷ ʤʦʜʝʣʠ. ɿʘ ʧʝ-

ʨʠʦʜ 2018ï2021 ʛʛ. ʚʳʧʦʣʥʝʥ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʧʨʦʛʥʦʟ ʯʘʩʪʦʪʳ ʠʥʪʝʥʩʠʚʥʳʭ 

ʮʠʢʣʦʥʦʚ ʩ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦʩʪʴʶ ʜʦ 6 ʤʝʩʷʮʝʚ. 

ʆʙʫʯʝʥʠʝ ʤʦʜʝʣʠ ʦʩʥʦʚʘʥʦ ʥʘ ʘʣʛʦʨʠʪʤʝ ʦʙʨʘʪʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʦʰʠʙʦʢ [228]. ʎʝʣʴ ʦʙʫʯʝʥʠʷ ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ: ʦʧʨʝʜʝʣʠʪʴ ʟʥʘʯʝʥʠʷ ʚʝ-

ʩʦʚ ʥʝʡʨʦʥʦʚ ʢʘʞʜʦʛʦ ʩʣʦʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʜʣʷ ʟʘʜʘʥʥʦʛʦ ʚʭʦʜʥʦʛʦ ʧʘ-

ʨʘʤʝʪʨʘ (ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʠʥʜʝʢʩʘ) ʟʥʘʯʝʥʠʷ ʩʠʛʥʘʣʦʚ ʚʳʭʦʜʥʦʛʦ ʩʣʦʷ (ʤʦʜʝ-

ʣʠʨʫʝʤʘʷ ʯʘʩʪʦʪʘ ʠʥʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦʥʦʚ) ʩʦʚʧʘʜʘʣʠ ʩ ʦʞʠʜʘʝʤʳʤʠ ʟʥʘʯʝʥʠ-

ʷʤʠ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ (ʠʩʭʦʜʥʘʷ ʯʘʩʪʦʪʘ ʠʥʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦʥʦʚ) ʩ ʪʨʝʙʫʝ-

ʤʦʡ ʪʦʯʥʦʩʪʴʶ [100].  

ʈʘʥʝʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʜʣʷ ʣʫʯʰʝʛʦ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʩʣʝʜʫʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ 30-ʣʝʪʥʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʧʝʨʠʦʜʳ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʦʙʫʯʝʥʠʷ 

[290, 291]. ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʜʣʠʥʳ ʦʙʫʯʘʶʱʝʡ 

ʚʳʙʦʨʢʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ, ʦʧʠʩʘʥʥʳʡ ʚ ʨʘʙʦʪʝ [100]. ʆʥ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʤʥʦʛʦʢʨʘʪʥʦʤ ʧʦʚʪʦʨʝʥʠʠ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ ʠ ʜʘʣʴʥʝʡʰʝʤ ʩʨʘʚʥʝʥʠʠ ʚʳ-

ʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ ʩ ʪʝʩʪʦʚʦʡ ʚʳʙʦʨʢʦʡ ʩ ʧʦʤʦʱʴʶ ʢʦʨʨʝʣʷʮʠʡ. ʇʦʩʢʦʣʴʢʫ ʧʨʠ 

ʦʙʫʯʝʥʠʠ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʪʝʩʪʦʚʘʷ ʚʳʙʦʨʢʘ, ʪʦ ʜʣʷ ʦʙʲʝʢʪʠʚʥʦʡ 

ʦʮʝʥʢʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʤʦʜʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʟʘʚʠʩʠʤʫʶ 

ʢʦʥʪʨʦʣʴʥʫʶ ʚʳʙʦʨʢʫ. 
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ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʩʝʭ ʦʪʦʙʨʘʥʥʳʭ ʠʥʜʝʢʩʦʚ ʤʦʜʝʣʴ ʜʘʝʪ ʥʝʫʜʦʚʣʝʪʚʦ-

ʨʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʥʘ ʪʝʩʪʦʚʦʡ ʚʳʙʦʨʢʝ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʵʪʦ ʚʦʟʥʠʢʘʝʪ ʚ 

ʩʚʷʟʠ ʩ ʥʘʣʠʯʠʝʤ çʠʥʜʝʢʩʦʚ-ʜʫʙʣʝʨʦʚè, ʧʨʦʷʚʣʷʶʱʠʭʩʷ ʚ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢ-

ʪʠʚʥʦʩʪʠ ʯʝʨʝʟ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʬʠʟʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ ʩ ʨʘʟʥʳʤ ʟʘʧʘʟʜʳʚʘʥʠʝʤ, 

ʪ.ʝ. ʠʟ-ʟʘ ʤʫʣʴʪʠʢʦʣʣʠʥʝʘʨʥʦʩʪʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʜʝʢʩʦʚ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʩʚʷʟʷʤʠ, ʥʦ ʥʝ ʩʚʷʟʘʥʥʳʭ ʩ ʮʠʢʣʦʥʠʯʝ-

ʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʬʠʟʠʯʝʩʢʠʤʠ ʤʝʭʘʥʠʟʤʘʤʠ, ʧʨʠʚʝʜʝʪ ʢ ʦʰʠʙʦʯʥʦʤʫ ʦʙʫʯʝ-

ʥʠʶ.  

ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʵʪʠʭ ʧʨʠʯʠʥ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʤʥʦʛʦʢʨʘʪʥʦ 

ʧʫʪʝʤ ʧʝʨʝʙʦʨʘ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʩʦʯʝʪʘʥʠʡ ʚʭʦʜʥʳʭ ʠʥʜʝʢʩʦʚ, ʥʘʯʠʥʘʷ ʩ ʢʦʤ-

ʙʠʥʘʮʠʡ ʠʟ 3 ʠʥʜʝʢʩʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʠʟʤʝʥʝʥʠʝʤ ʯʠʩʣʘ ʥʝʡʨʦʥʦʚ ʩʢʨʳ-

ʪʦʛʦ ʩʣʦʷ. ʆʙʱʝʝ ʯʠʩʣʦ ʚʦʟʤʦʞʥʳʭ ʛʝʥʝʨʘʮʠʡ (ʢʦʥʩʪʨʫʢʮʠʡ) ʥʝʡʨʦʥʥʳʭ ʩʝ-

ʪʝʡ, ʠʤʝʶʱʠʭ ʫʥʠʢʘʣʴʥʳʡ ʥʘʙʦʨ ʧʨʝʜʠʢʪʦʨʦʚ ʩʪʨʝʤʠʪʩʷ ʢ 2n, ʛʜʝ n ï ʢʦʣʠʯʝ-

ʩʪʚʦ ʠʥʜʝʢʩʦʚ, ʧʦʜʘʚʘʝʤʳʡ ʥʘ ʚʭʦʜ ʤʦʜʝʣʠ, ʪʦ ʝʩʪʴ, ʜʣʷ ʥʘʰʝʛʦ ʩʣʫʯʘʷ, 18. 

ʅʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ (ʧʦʩʪʦʙʨʘʙʦʪʢʠ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʩʪʦʚʦʡ 

ʚʳʙʦʨʢʠ ʥʘ ʦʩʥʦʚʝ ʨʘʥʞʠʨʦʚʘʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʦʨʨʝʣʷʮʠʠ ʙʳʣʠ ʦʪʦʙʨʘʥʳ 

20 ʥʘʠʙʦʣʝʝ ʩʪʘʮʠʦʥʘʨʥʳʭ ʛʝʥʝʨʘʮʠʡ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʧʦ ʢʦʪʦʨʳʤ ʙʳʣ ʨʘʩ-

ʩʯʠʪʘʥ ʘʥʩʘʤʙʣʴ. ʂʘʯʝʩʪʚʦ ʨʘʩʯʝʪʘ ʦʮʝʥʠʚʘʣʦʩʴ ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʩ ʢʦʥʪʨʦʣʴ-

ʥʦʡ ʚʳʙʦʨʢʦʡ.  

ɼʣʷ ʵʪʦʡ ʦʮʝʥʢʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʇʠʨʩʦʥʘ (ʬʦʨ-

ʤʫʣʘ 11), ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʤʦʜʝʣʠʨʫʝʤʳʭ ʟʥʘʯʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩ-

ʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ, ʦʮʝʥʝʥʥʦʝ ʩ ʧʦʤʦʱʴʶ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʡ ʦʰʠʙʢʠ RMSE 

(Root Mean Square Error) ʧʦ ʬʦʨʤʫʣʝ (13): 

ὙὓὛὉ
В

, (13) 

ʛʜʝ x ʠ y ï ʚʳʙʦʨʢʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʨʝʟʫʣʴʪʘʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʠʩʭʦʜʥʳʡ ʨʷʜ, 

ʘ n ï ʜʣʠʥʘ ʢʦʥʪʨʦʣʴʥʦʡ ʚʳʙʦʨʢʠ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʧʦʩʪʘʚʠʤʦʩʪʠ ʨʝʟʫʣʴʪʘ-

ʪʦʚ ʟʘ ʨʘʟʥʳʝ ʤʝʩʷʮʳ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʘʷ ʚʝʣʠʯʠʥʘ 

RMSE (ʥʦʨʤʠʨʦʚʘʥʥʘʷ ʢ ʩʪʘʥʜʘʨʪʥʦʤʫ ʦʪʢʣʦʥʝʥʠʶ ů ʠʩʭʦʜʥʦʛʦ ʨʷʜʘ: 

RMSE/ů). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʢʘʯʝʩʪʚʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʥʦ ʩ 
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ʧʦʤʦʱʴʶ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʦʨʨʝʣʷʮʠʠ ʠ RMSE/ů ʥʘ ʪʝʩʪʦʚʦʡ ʚʳʙʦʨʢʝ. ʂʦʨʨʝ-

ʣʷʮʠʷ ʇʠʨʩʦʥʘ ʠ RMSE ʚʭʦʜʷʪ ʚ ʦʬʠʮʠʘʣʴʥʳʡ ʧʝʨʝʯʝʥʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ 

ʦʮʝʥʢʠ ʜʦʣʛʦʩʨʦʯʥʳʭ ʧʨʦʛʥʦʟʦʚ ɻʠʜʨʦʤʝʪʮʝʥʪʨʘ ʈʦʩʩʠʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʘʥʥʘʷ ʤʦʜʝʣʴ ʘʜʘʧʪʠʨʫʝʪʩʷ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʚ ʧʨʘʢʪʠʢʫ 

ʩʝʟʦʥʥʦʛʦ ʧʨʦʛʥʦʟʘ ɻʠʜʨʦʤʝʪʮʝʥʪʨʘ ʈʦʩʩʠʠ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʩʧʝʮʠʘʣʴʥʳʭ ʢʨʠ-

ʪʝʨʠʝʚ ʦʮʝʥʢʠ ʦʧʨʘʚʜʳʚʘʝʤʦʩʪʠ ʧʨʦʛʥʦʟʘ. ʄʦʜʝʣʴ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʪʝ-

ʯʝʥʠʝ 5 ʣʝʪ ʧʦʩʣʝ ʪʝʩʪʦʚʦʡ ʚʳʙʦʨʢʠ, ʟʘʪʝʤ ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʩʪʠ ʝʝ ʧʝʨʝʦʙʫʯʝ-

ʥʠʝ [289]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ 

ʧ. 5.1 ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʯʘʩʪʦʪʳ ʠʥʪʝʥʩʠʚʥʳʭ 

ʮʠʢʣʦʥʦʚ ʦʪʜʝʣʴʥʦ ʜʣʷ ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ, ɿʘʧʘʜʥʦʛʦ ʠ ɺʦʩʪʦʯʥʦʛʦ ʉʨʝ-

ʜʠʟʝʤʥʦʤʦʨʴʷ (ʛʨʘʥʠʮʳ ʨʝʛʠʦʥʦʚ ʥʘ ʨʠʩ. 1.2) ʜʣʷ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ ʩ ʚʦʟʤʦʞʥʦ-

ʩʪʴʶ ʧʨʦʛʥʦʟʘ ʩ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦʩʪʴʶ ʜʦ 6 ʤʝʩʷʮʝʚ. 

1.4.5. ʇʦʩʪʨʦʝʥʠʝ ʧʨʦʝʢʮʠʡ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ XXI ʚʝʢʝ 

ɺ ʥʦʚʦʤ ʧʦʢʦʣʝʥʠʠ ʤʦʜʝʣʝʡ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʨʦʝʢʪʘ CMIP6 (Coupled 

Model Intercomparison Project, phase 6) ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʮʝʥʘʨʠʠ ʧʨʦʛʥʦʟʠʨʫʝ-

ʤʳʭ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʛʣʦʙʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʜʦ 2100 ʛʦʜʘ ï SSP 

(Shared Socioeconomic Pathways) [318]. ʅʘʠʙʦʣʝʝ ʧʝʩʩʠʤʠʩʪʠʯʥʳʡ ʩʮʝʥʘʨʠʡ 

SSP5-8.5 ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʤ ʫʨʦʚʥʝʤ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʳʙʨʦʩʦʚ, ʘ 

ʠʤʝʥʥʦ ʫʪʨʦʝʥʠʝʤ ʚʳʙʨʦʩʦʚ CO2 ʢ 2075 ʛʦʜʫ. ʇʦ ʵʪʦʤʫ ʩʮʝʥʘʨʠʶ ʚ ʧʝʨʠʦʜ ʩ 

2081 ʧʦ 2100 ʛʦʜ ʢʣʠʤʘʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ɿʝʤʣʠ ʧʦʣʫʯʠʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 8,5 

ɺʪ/ʤ2 ʪʝʧʣʘ, ʘ ʧʨʠʨʦʩʪ ʪʝʤʧʝʨʘʪʫʨʳ ʩʦʩʪʘʚʠʪ 4,4ÁC. ʋʤʝʨʝʥʥʳʡ ʩʮʝʥʘʨʠʡ 

SSP2-4.5 ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʨʝʜʥʠʝ ʚʳʙʨʦʩʳ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ: ʚʳʙʨʦʩʳ CO2 

ʦʩʪʘʶʪʩʷ ʥʘ ʪʝʢʫʱʝʤ ʫʨʦʚʥʝ ʜʦ 2050 ʛʦʜʘ, ʟʘʪʝʤ ʩʥʠʞʘʶʪʩʷ, ʥʦ ʥʝ ʜʦʩʪʠʛʘʶʪ 

ʥʫʣʝʚʦʛʦ ʧʨʠʨʦʩʪʘ ʢ 2100 ʛʦʜʫ. ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʵʪʦʪ ʩʮʝʥʘʨʠʡ ʧʨʠʚʝʜʝʪ ʢ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʳʤ 4,5 ɺʪ/ʤ2 ʠ 2,7ÁC ʚ ʧʝʨʠʦʜ ʩ 2081 ʧʦ 2100 ʛʦʜ. ʉʦʛʣʘʩʥʦ [226], 

ʨʝʘʣʠʟʘʮʠʷ ʩʮʝʥʘʨʠʷ SSP2-4.5 ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʚʝʨʦʷʪʥʘʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʙʦʣʝʝ 

ʧʝʩʩʠʤʠʩʪʠʯʥʳʝ ʠ ʦʧʪʠʤʠʩʪʠʯʥʳʝ ʩʮʝʥʘʨʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʘʢ ʤʘʣʦʚʝʨʦ-

ʷʪʥʳʝ. ɹʦʣʝʝ ʦʧʪʠʤʠʩʪʠʯʥʳʝ ʩʮʝʥʘʨʠʠ ʧʨʝʜʧʦʣʘʛʘʶʪ ʚʳʧʦʣʥʝʥʠʝ 



62 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʦʛʣʘʰʝʥʠʡ ʦ ʩʦʢʨʘʱʝʥʠʠ ʚʳʙʨʦʩʦʚ. ʆʥʠ ʥʝʜʦʩʪʠʞʠʤʳ ʚ ʪʦʤ 

ʯʠʩʣʝ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢʦʥʪʨʦʣʷ ʟʘ 

ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ ʚʳʙʨʦʩʘʤʠ (ʧʘʨʥʠʢʦʚʳʤʠ ʛʘʟʘʤʠ ʠ ʘʵʨʦʟʦʣʷʤʠ) ʥʘ ʥʘʮʠʦ-

ʥʘʣʴʥʳʭ ʫʨʦʚʥʷʭ ʦʩʥʦʚʥʳʭ ʩʪʨʘʥ-ʵʤʠʪʝʥʪʦʚ [101, 108]. 

ɺʳʙʦʨ ʤʦʜʝʣʝʡ CMIP6 ʜʣʷ ʘʥʘʣʠʟʘ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʦʞʠʜʘʝ-

ʤʦʡ ʚ XXI  ʚʝʢʝ, ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʠʟʚʦʜʠʣʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʢʨʠʪʝ-

ʨʠʷʤ. ɹʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚʩʝ ʜʦʩʪʫʧʥʳʝ ʤʦʜʝʣʠ ʩ 6-ʯʘʩʦʚʳʤ ʨʘʟʨʝʰʝʥʠʝʤ ʠ 

ʥʘʣʠʯʠʝʤ ʜʘʥʥʳʭ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʣʷ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʧʝʨʠʦʜʘ ʠ ʜʚʫʭ ʩʮʝʥʘʨʠʝʚ: 

SSP2-4.5 ʠ SSP5-8.5. ɿʘʜʘʥʥʳʤ ʢʨʠʪʝʨʠʷʤ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ 8 ʠʟ 41 ʤʦʜʝʣʝʡ 

ʧʨʦʝʢʪʘ CMIP6, ʢʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʪʦʨʳʭ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣ. 1.2.  

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʠ ʪʨʝʢʠʥʛ ʮʠʢʣʦʥʦʚ ʚʳʧʦʣʥʷʣʠʩʴ ʧʦ ʤʝʪʦʜʠʢʝ, ʨʘʟʨʘʙʦ-

ʪʘʥʥʦʡ ʚ ʀʇʊʉ [45] (ʩʤ. ʧ.1.4.2) ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ 6ïʯʘʩʦʚʳʭ ʧʦʣʝʡ ʧʨʠʟʝʤ-

ʥʦʛʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠʟ ʚʦʩʴʤʠ ʤʦʜʝʣʝʡ CMIP6 (ʧʦ ʜʚʫʤ ʩʮʝʥʘʨʠʷʤ), 

ʘ ʪʘʢʞʝ, ʜʣʷ ʩʨʘʚʥʝʥʠʷ, ʠʟ ʨʝʘʥʘʣʠʟʦʚ NCEP/NCAR [244] ʠ ERA5 [232]. ʎʠʢ-

ʣʦʥʳ XXI  ʚʝʢʘ ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʥʘʜ ɸʪʣʘʥʪʠʢʦ-ɽʚʨʦʧʝʡʩʢʠʤ ʨʝʛʠʦʥʦʤ (30Á 

ʩ.ʰ. ï 80Á ʩ.ʰ., 20Á ʟ.ʜ. ï 5Á ʚ.ʜ.) ʟʘ 15-ʣʝʪʥʠʝ ʠʥʪʝʨʚʘʣʳ: 2000ï2014 ʛʦʜʳ 

(ʥʘʯʘʣʦ ʚʝʢʘ, ʩʦʚʨʝʤʝʥʥʳʡ ʠʩʪʦʨʠʯʝʩʢʠʡ ʧʝʨʠʦʜ), 2043ï2057 ʛʦʜʳ (ʩʝʨʝʜʠʥʘ 

ʚʝʢʘ) ʠ 2086ï2100 ʛʦʜʳ (ʢʦʥʝʮ ʚʝʢʘ). 

 

ʊʘʙʣʠʮʘ 1.2. ʄʦʜʝʣʠ CMIP6, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 

ʅʘʟʚʘʥʠʝ ʤʦʜʝʣʠ ʈʘʟʨʘʙʦʪʯʠʢ, ʩʪʨʘʥʘ ʈʘʟʨʝʰʝʥʠʝ, Á 

CMCC-CM2-SR5 [171] ɽʚʨʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʡ ʮʝʥʪʨ 

ʧʦ ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʘ, ʀʪʘʣʠʷ 

1,25 Ĭ 0,94 

CMCC-ESM2 [288] 1,25 Ĭ 0,94 

IPSL-CM6A-LR [154] 
ʀʥʩʪʠʪʫʪ ʇʴʝʨʘ ʉʠʤʦʥʘ ʃʘʧʣʘʩʘ, 

ʌʨʘʥʮʠʷ 
2,5 Ĭ 1,27 

MPI-ESM1-2-HR [331] ʀʥʩʪʠʪʫʪ ʤʝʪʝʦʨʦʣʦʛʠʠ ʠʤʝʥʠ 

ʄʘʢʩʘ ʇʣʘʥʢʘ, ɻʝʨʤʘʥʠʷ 

0,94 Ĭ 0,93 

MPI-ESM1-2-LR [320] 1,88 Ĭ 1,85 

NorESM2-LM [401] ʅʦʨʚʝʞʩʢʠʡ ʢʣʠʤʘʪʠʯʝʩʢʠʡ 

ʮʝʥʪʨ, ʅʦʨʚʝʛʠʷ 

2,5 Ĭ 1,89 

NorESM2-MM [401] 1,25 Ĭ 0,94 

TaiESM1 [277] 

ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ʵʢʦʣʦ-

ʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ɸʢʘʜʝʤʠʷ 

ʉʠʥʠʢʘ, ʊʘʡʚʘʥʴ 

1,25 Ĭ 0,94 
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ɺʳʙʨʘʥʥʳʝ ʤʦʜʝʣʠ ʠ ʨʝʘʥʘʣʠʟʳ ʠʤʝʶʪ ʨʘʟʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʨʝ-

ʰʝʥʠʝ, ʠ ʧʦʵʪʦʤʫ ʙʳʣ ʚʚʝʜʸʥ ʤʠʥʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʮʠʢʣʦʥʘ ʩ ʫʯʸʪʦʤ ʩʘʤʦʡ 

ʛʨʫʙʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʝʪʢʠ (2,5ÁĬ2,5Á). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʯʠʪʳʚʘʣʠʩʴ ʮʠʢ-

ʣʦʥʳ ʩ ʣʠʥʝʡʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʦʪ 560 ʢʤ. 

ʇʦʣʫʯʝʥʥʳʝ ʤʘʩʩʠʚʳ ʮʠʢʣʦʥʦʚ ʪʘʢʞʝ ʠʤʝʣʠ ʨʘʟʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 

ʨʘʟʨʝʰʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʧʦʣʝʡ ʜʘʚʣʝʥʠʷ ʥʝ 

ʧʨʦʚʦʜʠʣʦʩʴ. ʀʟ-ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʤʝʨʥʦʛʦ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʛʦʚ ʚ 

ʤʝʪʦʜʠʢʝ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʪʨʝʢʠʥʛʘ ʢʦʣʠʯʝʩʪʚʦ ʮʠʢʣʦʥʦʚ ʚ ʤʦʜʝʣʷʭ ʩ ʨʘʟʥʳʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ ʠʤʝʣʦ ʦʜʠʥʘʢʦʚʳʡ ʧʦʨʷʜʦʢ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʶʙʦʡ ʧʨʦʮʝʜʫʨʳ ʠʥʪʝʨʧʦʣʷʮʠʠ ʥʘ ʨʘʟʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʩʝʪʢʘʭ ʙʳʣʦ ʥʝʞʝʣʘʪʝʣʴʥʳʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʦʣʠʯʝʩʪʚʦ ʮʠʢʣʦʥʦʚ ʜʣʷ ʤʦʜʝʣʝʡ 

ʩ ʚʳʩʦʢʠʤ ʨʘʟʨʝʰʝʥʠʝʤ (ʩ ʤʝʥʴʰʠʤʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʷʯʝʡʢʘʤʠ), ʢʘʢ ʧʨʘ-

ʚʠʣʦ, ʙʳʣʦ ʙʳ ʤʝʥʴʰʝ, ʯʝʤ ʜʣʷ ʤʦʜʝʣʝʡ ʩ ʙʦʣʝʝ ʛʨʫʙʳʤ ʨʘʟʨʝʰʝʥʠʝʤ (ʩ ʙʦʣʴ-

ʰʠʤʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʷʯʝʡʢʘʤʠ). ʏʪʦʙʳ ʨʝʰʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ, ʚʩʝ ʧʦʣʷ 

ʙʳʣʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʳ ʧʫʪʸʤ ʨʘʟʜʝʣʝʥʠʷ ɸʪʣʘʥʪʠʢʦ-ɽʚʨʦʧʝʡʩʢʦʛʦ ʨʝʛʠʦʥʘ ʥʘ 

ʩʝʛʤʝʥʪʳ 2,5Á Ĭ 2,5Á. ʎʝʥʪʨʳ ʮʠʢʣʦʥʦʚ ʩʫʤʤʠʨʦʚʘʣʠʩʴ (X) ʚ ʢʘʞʜʦʤ ʩʝʛʤʝʥʪʝ 

(i, j). ɼʣʷ ʫʯʸʪʘ ʚʢʣʘʜʘ ʨʘʟʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʦʯʝʢ ʢʘʞʜʳʡ ʩʝʛʤʝʥʪ ʙʳʣ ʚʟʚʝʰʝʥ 

(X') ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʫʣʦʡ (14): 

ὢȟ ὢȟ Ͻ
, (14) 

ʛʜʝ M ï ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʧʨʠ ʠʩʭʦʜʥʦʤ ʨʘʟʨʝʰʝʥʠʠ, N ï ʢʦʣʠʯʝʩʪʚʦ ʩʝʛʤʝʥʪʦʚ 

ʩ ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʵʪʦ 475 ʩʝʛʤʝʥʪʦʚ ʩ ʨʘʟʨʝ-

ʰʝʥʠʝʤ 2,5Á Ĭ 2,5Á), ʘ m ï ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʤʦʜʝʣʠ ʠʣʠ ʨʝʘʥʘʣʠʟʘ ʚ ʩʝʛʤʝʥʪʝ. 

ɼʣʷ ʧʨʦʝʢʮʠʡ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ XXI  ʚʝʢʝ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ 

ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: ʯʘʩʪʦʪʘ ʮʠʢʣʦʥʦʚ, ʢʦʣʠʯʝʩʪʚʦ ʮʠʢʣʦʥʦʚ, ʢʦʣʠʯʝʩʪʚʦ 

ʩʦʙʳʪʠʡ ʮʠʢʣʦʛʝʥʝʟʘ, ʩʨʝʜʥʠʝ ʪʨʘʝʢʪʦʨʠʠ ʮʠʢʣʦʥʦʚ.  

ʏʘʩʪʦʪʘ ʮʠʢʣʦʥʦʚ ʦʧʨʝʜʝʣʷʣʘʩʴ ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ 6-ʯʘʩʦʚʳʭ ʠʥʪʝʨʚʘʣʦʚ ʟʘ 

ʢʘʞʜʳʡ ʘʥʘʣʠʟʠʨʫʝʤʳʡ 15-ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʙʣʘʩʪʠ 

ʥʘʙʣʶʜʘʣʩʷ ʮʝʥʪʨ ʮʠʢʣʦʥʘ. ʏʘʩʪʦʪʘ ʦʪʥʦʩʠʪʩʷ ʢʦ ʚʩʝʤ ʩʣʫʯʘʷʤ ʣʦʢʘʣʠʟʘʮʠʠ 

ʮʝʥʪʨʦʚ ʮʠʢʣʦʥʦʚ ʚ ʚʳʙʨʘʥʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʙʣʘʩʪʠ, ʯʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 
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ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʮʠʢʣʦʥ ʜʦʙʘʚʣʷʣʩʷ ʢ ʯʘʩʪʦʪʝ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʧʦʢʠʜʘʣ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʫʶ ʦʙʣʘʩʪʴ.  

ʂʦʣʠʯʝʩʪʚʦ ʮʠʢʣʦʥʦʚ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʝʩʣʠ ʮʝʥʪʨ ʮʠʢʣʦʥʘ ʧʦʧʘʜʘʣ ʚ ʚʳ-

ʙʨʘʥʥʫʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʦʙʣʘʩʪʴ, ʪʦ ʵʪʦʪ ʮʠʢʣʦʥ ʫʯʠʪʳʚʘʣʩʷ ʦʜʠʥ ʨʘʟ ʠ 

ʙʦʣʴʰʝ ʥʝ ʚʢʣʶʯʘʣʩʷ ʚ ʵʪʫ ʦʙʣʘʩʪʴ ʥʘ ʩʣʝʜʫʶʱʝʤ ʚʨʝʤʝʥʥʦʤ ʰʘʛʝ.  

ʂʦʣʠʯʝʩʪʚʦ ʩʦʙʳʪʠʡ ʮʠʢʣʦʛʝʥʝʟʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʯʠʩʣʦ ʮʝʥʪʨʦʚ ʮʠʢʣʦ-

ʥʦʚ, ʚʦʟʥʠʢʰʠʭ ʚ ʚʳʙʨʘʥʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʙʣʘʩʪʠ.  

ɼʣʷ ʨʘʩʯʝʪʘ ʩʨʝʜʥʠʭ ʪʨʘʝʢʪʦʨʠʡ ʮʠʢʣʦʥʦʚ, ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʮʠʢ-

ʣʦʥʳ, ʝʩʣʠ ʦʥʠ ʚʦʟʥʠʢʘʣʠ ʚ ʚʳʙʨʘʥʥʳʭ ʦʙʣʘʩʪʷʭ ʮʠʢʣʦʛʝʥʝʟʘ ʚ ʪʝʯʝʥʠʝ 15-

ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ. ʅʘ ʢʘʞʜʦʤ 6-ʯʘʩʦʚʦʤ ʚʨʝʤʝʥʥʦʤ ʰʘʛʝ ʞʠʟʥʠ ʮʠʢʣʦʥʦʚ ʦʧʨʝ-

ʜʝʣʷʣʘʩʴ ʩʨʝʜʥʷʷ ʰʠʨʦʪʘ ʠ ʜʦʣʛʦʪʘ ʠʭ ʮʝʥʪʨʦʚ. 

ʂʘʯʝʩʪʚʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʮʠʢʣʦʥʦʚ ʚ ʤʦʜʝʣʷʭ CMIP6 ʦʮʝʥʠʚʘʣʦʩʴ ʧʫ-

ʪʝʤ ʩʨʘʚʥʝʥʠʷ ʩ ʮʠʢʣʦʥʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʘʥʘʣʠʟʦʚ 

NCEP/NCAR ʠ ERA5 ʟʘ 15-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʩ 2000 ʧʦ 2014 ʛʦʜ. ɸʥʘʣʠʟ ʧʨʦʚʦ-

ʜʠʣʩʷ ʥʘ ʦʩʥʦʚʝ ʧʦʣʝʡ ʯʘʩʪʦʪʳ ʮʠʢʣʦʥʦʚ, ʧʨʠʚʝʜʝʥʥʳʭ ʢ ʝʜʠʥʦʤʫ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦʤʫ ʨʘʟʨʝʰʝʥʠʶ. ʂʨʠʪʝʨʠʠ ʩʨʘʚʥʝʥʠʷ ʙʳʣʠ ʩʣʝʜʫʶʱʠʤʠ: 

Å ʢʦʵʬʬʠʮʠʝʥʪ ʣʠʥʝʡʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʇʠʨʩʦʥʘ ʧʦ ʬʦʨʤʫʣʝ (11) ʚʳʰʝ, ʛʜʝ 

ʚʳʙʦʨʢʠ x ʠ y ï ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʧʦʣʷ ʤʦʜʝʣʠ CMIP6 ʠ ʨʝʘʥʘʣʠʟʘ, ʧʨʝʦʙʨʘ-

ʟʦʚʘʥʥʳʝ ʚ ʚʝʢʪʦʨ, ʘ ůx ʠ ůy ï ʩʪʘʥʜʘʨʪʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʚʳʙʦʨʦʢ x ʠ y; 

Å ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʘʷ ʦʰʠʙʢʘ ʤʦʜʝʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʘʥʘʣʠʟʘ (RMSE), 

ʩʦʛʣʘʩʥʦ ʬʦʨʤʫʣʝ (13) ʚʳʰʝ, ʛʜʝ n ï ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʩʝʪʢʠ.  

ɿʥʘʯʠʤʘʷ ʢʦʨʨʝʣʷʮʠʷ ʩʦʩʪʘʚʣʷʣʘ 0,16 ʥʘ ʫʨʦʚʥʝ ʚʝʨʦʷʪʥʦʩʪʠ ʨ = 0,001 

(ʜʣʷ 567 ʪʦʯʝʢ ʨʝʛʫʣʷʨʥʦʡ ʩʝʪʢʠ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʘʥʘʣʠʟʘ ʧʨʦʝʢʮʠʡ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʨʝʛʠ-

ʦʥʝ ʥʘ XXI ʚʝʢ ʚ ʛʣʘʚʝ 5 ʩʥʘʯʘʣʘ ʙʳʣ ʩʦʩʪʘʚʣʝʥ ʘʥʩʘʤʙʣʴ ʤʦʜʝʣʝʡ, ʢʦʪʦʨʳʝ 

ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʶʪʩʷ ʧʦ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩ ʨʝʘʥʘʣʠʟʘʤʠ ERA5 ʠ 

NCEP/NCAR. ɿʘʪʝʤ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʢʦʤʧʦʟʠʪʥʳʝ ʧʦʣʷ ʩʦʚʨʝʤʝʥʥʦʡ 

(ʪ.ʝ. ʥʘʯʘʣʘ ʚʝʢʘ) ʠ ʙʫʜʫʱʝʡ (ʪ.ʝ. ʚ ʩʝʨʝʜʠʥʝ ʠ ʢʦʥʮʝ XXI ʚʝʢʘ) ʯʘʩʪʦʪʳ ʟʠʤʥʠʭ 

ʮʠʢʣʦʥʦʚ ʠ ʢʦʣʠʯʝʩʪʚʘ ʩʦʙʳʪʠʡ ʮʠʢʣʦʛʝʥʝʟʘ ʚ ɸʪʣʘʥʪʠʢʦ-ɽʚʨʦʧʝʡʩʢʦʤ ʨʝʛʠ-

ʦʥʝ, ʘ ʪʘʢʞʝ ʠʭ ʨʘʟʣʠʯʠʷ ʚ ʘʙʩʦʣʶʪʥʳʭ ʘʥʦʤʘʣʠʷʭ ʠ ʘʥʦʤʘʣʠʷʭ ʚ ʧʨʦʮʝʥʪʘʭ. 
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ʆʪʜʝʣʴʥʦ ʜʣʷ ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ, ɿʘʧʘʜʥʦʛʦ ʠ ɺʦʩʪʦʯʥʦʛʦ ʉʨʝʜʠʟʝʤʥʦ-

ʤʦʨʴʷ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʫʩʨʝʜʥʸʥʥʳʭ ʧʦ ʨʝʛʠʦʥʘʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʟʠʤʥʝʡ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ: ʯʘʩʪʦʪʳ ʮʠʢʣʦʥʦʚ, ʢʦʣʠʯʝʩʪʚʘ ʮʠʢʣʦʥʦʚ ʠ 

ʢʦʣʠʯʝʩʪʚʘ ʩʦʙʳʪʠʡ ʮʠʢʣʦʛʝʥʝʟʘ. ʅʘʢʦʥʝʮ, ʯʪʦʙʳ ʦʙʲʷʩʥʠʪʴ ʠʟʤʝʥʝʥʠʷ ʢʦʣʠ-

ʯʝʩʪʚʘ ʮʠʢʣʦʥʦʚ ʥʘʜ ʨʝʛʠʦʥʘʤʠ ʏʝʨʥʦʛʦ ʠ ʉʨʝʜʠʟʝʤʥʦʛʦ ʤʦʨʝʡ, ʙʳʣʦ ʧʦʢʘ-

ʟʘʥʦ ʩʨʝʜʥʝʝ ʧʦʣʦʞʝʥʠʝ ʪʨʘʝʢʪʦʨʠʡ ʟʠʤʥʠʭ ʮʠʢʣʦʥʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʠʟ ʦʩ-

ʥʦʚʥʳʭ ʦʙʣʘʩʪʝʡ ʮʠʢʣʦʛʝʥʝʟʘ ʥʘʜ ɸʪʣʘʥʪʠʢʦ-ɽʚʨʦʧʝʡʩʢʠʤ ʨʝʛʠʦʥʦʤ. 

ɺʳʚʦʜʳ ʢ ʛʣʘʚʝ 1 

ɸʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠ ʠʟʤʝʥʝ-

ʥʠʡ ʢʣʠʤʘʪʘ ʥʘ ʛʣʦʙʘʣʴʥʦʤ ʠ ʨʝʛʠʦʥʘʣʴʥʦʤ ʤʘʩʰʪʘʙʘʭ ʧʦʢʘʟʘʣ ʦʪʩʫʪʩʪʚʠʝ 

ʢʦʤʧʣʝʢʩʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʦʣʠ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʨʦʷʚʣʝʥʠʷ ʝʩʪʝʩʪʚʝʥ-

ʥʳʭ (ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ) ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ (ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧ-

ʣʝʥʠʷ) ʚ ʠʟʤʝʥʯʠʚʦʩʪʠ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤ-

ʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ. 

ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʨʘʙʦʪʝ ʤʝʪʦʜʠʢ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʪʨʝ-

ʢʠʥʛʘ ʮʠʢʣʦʥʦʚ (ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʄ.ʖ. ɹʘʨʜʠʥʳʤ ʠ ʚ ʀʇʊʉ) ʧʦʢʘʟʘʣ ʭʦʨʦʰʝʝ 

ʩʦʛʣʘʩʦʚʘʥʠʝ ʠʭ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦ ʠʟʤʝʥʯʠʚʦʩʪʠ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʪʫʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ.  

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʦʩʥʦʚʥʳʭ ʦʮʝʥʦʢ ʘʥʦʤʘʣʠʡ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ 

ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ ʨʝʘʥʘ-

ʣʠʟʘ NCEP/NCAR ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʠʭ ʜʣʠʥʘ ʦʭʚʘʪʳʚʘʣʘ ʜʚʘ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʧʝʨʠʦʜʘ. ɼʣʷ ʩʨʘʚʥʠʪʝʣʴʥʳʭ ʠ ʫʪʦʯʥʝʥʥʳʭ ʦʮʝʥʦʢ ʧʨʠʚʣʝʢʘʣʠʩʴ ʙʦʣʝʝ ʜʝʪʘʣʴ-

ʥʳʝ (ʧʦ ʧʨʦʩʪʨʘʥʩʪʚʫ) ʜʘʥʥʳʝ ʨʝʘʥʘʣʠʟʦʚ ERA-5 ʠ 20-ʛʦ ʩʪʦʣʝʪʠʷ (20CR).  

ɼʣʷ ʜʦʩʪʦʚʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʠ ʧʦʣʝʡ ʠʩʩʣʝʜʫʝʤʳʭ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʪʘʥʜʘʨʪʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ: ʩʧʝʢʪʨʘʣʴʥʳʡ, 

ʢʦʤʧʦʟʠʪʥʳʡ, ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ, ʕʆʌ ʘʥʘʣʠʟ. ɼʦʣʛʦʩʨʦʯʥʳʡ ʧʨʦʛʥʦʟ ʯʘʩʪʦʪʳ 

ʮʠʢʣʦʥʦʚ ʧʦʜ ʚʣʠʷʥʠʝʤ ʤʝʞʛʦʜʦʚʳʭ-ʤʝʞʜʝʩʷʪʠʣʝʪʥʠʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʢʦʣʝ-

ʙʘʥʠʡ ʚʳʧʦʣʥʝʥ ʩ ʧʦʤʦʱʴʶ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚ ʀʇʊʉ ʠ ʘʧʨʦʙʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ 

ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. ʇʨʦʝʢʮʠʠ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ XXI ʚʝʢ ʚ ʫʩʣʦʚʠʷʭ 
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ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʦʣʫ-

ʯʘʶʪ ʥʘ ʦʩʥʦʚʝ ʘʥʩʘʤʙʣʷ ʤʦʜʝʣʝʡ ʧʨʦʝʢʪʘ ʥʦʚʝʡʰʝʛʦ ʧʦʢʦʣʝʥʠʷ CMIP6 ʚ ʩʮʝ-

ʥʘʨʠʷʭ ʤʘʢʩʠʤʘʣʴʥʦʛʦ (SSP5-8.5) ʠ ʩʨʝʜʥʝʛʦ (SSP2-4.5) ʫʨʦʚʥʝʡ ʘʥʪʨʦʧʦʛʝʥ-

ʥʳʭ ʚʳʙʨʦʩʦʚ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʛʣʦʙʘʣʴʥʳʭ ʨʝʘʥʘʣʠʟʦʚ, ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʥʜʝʢʩʦʚ, 

ʘʧʨʦʙʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʠʢ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʪʨʝʢʠʥʛʘ ʮʠʢʣʦʥʦʚ ʠ ʪʨʘʜʠʮʠʦʥ-

ʥʳʭ ʤʝʪʦʜʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʙʝʩʧʝ-

ʯʠʚʘʶʪ ʥʘʜʝʞʥʦʩʪʴ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʘʙʦʪʝ ʨʝʟʫʣʴʪʘʪʦʚ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ɻʣʘʚʝ 1, ʦʪʨʘʞʝʥʳ ʚ ʨʘʙʦʪʘʭ 

ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʞʫʨʥʘʣʘʭ [72, 75, 124, 312, 313, 441] ʠ ʪʨʫʜʘʭ ʢʦʥʬʝʨʝʥʮʠʡ 

[66, 74, 311]. 

  



67 

ɻʃɸɺɸ 2. ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʟʤʝʥʯʠʚʦʩʪʠ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦ-

ʩʪʠ ʚ ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ 

ɺ ʵʪʦʡ ʯʘʩʪʠ ʨʘʙʦʪʳ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʫʩʣʦʚʠʡ ʩʦʚʤʝʩʪʥʦʡ ʮʠʢʣʦʥʠʯʝʩʢʦʡ 

ʠ ʘʥʪʠʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʜʣʷ ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʘ ʟʘʪʝʤ ʢʣʠʤʘ-

ʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʘʨʘʤʝʪʨʦʚ ʮʠʢʣʦʥʦʚ (ʧʦʚʪʦʨʷʝʤʦʩʪʠ, ʛʣʫʙʠʥʳ, ʧʣʦ-

ʱʘʜʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ) ʚ ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ, ʟʘʧʘʜʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʷʭ 

ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ. ʀʩʩʣʝʜʫʝʤʳʝ ʨʷʜʳ ʧʦʣʫʯʝʥʳ ʥʘ ʦʩʥʦʚʝ ʝʞʝ-

ʜʥʝʚʥʳʭ ʯʝʪʳʨʸʭʩʨʦʯʥʳʭ ʜʘʥʥʳʭ ʚʳʩʦʪʳ ʛʝʦʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

1000 ʛʇʘ ʨʝʘʥʘʣʠʟʘ NCEP / NCAR ʟʘ ʧʝʨʠʦʜ 1951ï2017 ʛʛ. ʠ ʤʝʪʦʜʠʢʠ ʄ.ʖ. 

ɹʘʨʜʠʥʘ. ʆʪʜʝʣʴʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʯʘʩʪʦʪʘ ʛʣʫʙʦʢʠʭ ʮʠʢʣʦʥʦʚ 0,75 ʠ 0,95 

ʢʚʘʥʪʠʣʝʡ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ (ʥʘʟʳʚʘʝʤʳʭ ʠʥʪʝʥʩʠʚʥʳʤʠ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʤʠ 

ʮʠʢʣʦʥʘʤʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɸʥʘʣʠʟ ʚʢʣʶʯʘʣ ʨʘʩʩʤʦʪʨʝʥʠʝ ʛʦʜʦʚʦʛʦ ʭʦʜʘ ʠ 

ʩʝʟʦʥʥʳʭ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʚʝʣʠʯʠʥ ʠʩʩʣʝʜʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʦʩʦʙʝʥʥʦ-

ʩʪʝʡ ʠʭ ʤʥʦʛʦʣʝʪʥʝʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠ ʣʠʥʝʡʥʳʭ ʪʨʝʥʜʦʚ, ʘ ʜʣʷ ʯʘʩʪʦʪʳ ʛʣʫʙʦ-

ʢʠʭ ʮʠʢʣʦʥʦʚ ʪʘʢʞʝ ʠʭ ʩʧʝʢʪʨʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

2.1. ʉʦʚʤʝʩʪʥʘʷ ʮʠʢʣʦʥʠʯʝʩʢʘʷ ʠ ʘʥʪʠʮʠʢʣʦʥʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚ ʏʝʨ-

ʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ 

ʂʣʠʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʦʚʤʝʩʪʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʮʠʢʣʦʥʦʚ ʠ ʘʥʪʠʮʠʢʣʦ-

ʥʦʚ ʧʨʦʚʝʜʝʥ ʜʣʷ ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʛʨʘʥʠʮʳ ʢʦʪʦʨʦʛʦ ʚʢʣʶʯʘʶʪ ʟʥʘʯʠ-

ʪʝʣʴʥʳʝ ʧʣʦʱʘʜʠ ʩʝʚʝʨʥʦʛʦ, ʶʞʥʦʛʦ ʠ ʚʦʩʪʦʯʥʦʛʦ ʇʨʠʯʝʨʥʦʤʦʨʴʷ. ɼʣʷ ʩʦʚ-

ʤʝʩʪʥʦʛʦ ʘʥʘʣʠʟʘ ʘʢʪʠʚʥʦʩʪʠ ʮʠʢʣʦʥʦʚ ʠ ʘʥʪʠʮʠʢʣʦʥʦʚ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʠʥ-

ʜʝʢʩ ʮʠʢʣʦʥʠʯʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʫʯʠʪʳʚʘʝʪ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʠ ʛʣʫʙʠʥʫ ʩʠʥʦʧʪʠʯʝ-

ʩʢʠʭ ʚʠʭʨʝʡ. ʇʦʣʦʞʠʪʝʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ ʠʥʜʝʢʩʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʝʦʙʣʘʜʘʥʠʝ 

ʮʠʢʣʦʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʩ ʫʯʝʪʦʤ ʩʦʚʤʝʩʪʥʦʛʦ ʚʣʠʷʥʠʷ ʯʘʩʪʦʪʳ ʠ ʛʣʫʙʠʥʳ 

ʮʠʢʣʦʥʦʚ, ʘ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘʥʪʠʮʠʢʣʦʥʠʯʝʩʢʠʝ. 

ʇʦʜ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʘʥʘʣʠʟʦʤ ʧʦʥʠʤʘʝʪʩʷ ʘʥʘʣʠʟ ʚʨʝʤʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦ-

ʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʩʠʥʦʧʪʠʯʝʩʢʠʭ ʚʠʭʨʝʡ ʥʘ ʤʝʞʜʝʩʷʪʠʣʝʪʥʝʤ ʤʘʩʰʪʘʙʝ. ʍʘʨʘʢ-

ʪʝʨʠʩʪʠʢʠ ʮʠʢʣʦʥʦʚ ʠ ʘʥʪʠʮʠʢʣʦʥʦʚ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʚ ʩʨʝʜʥʝʤ ʜʣʷ ʏʝʨʥʦ-

ʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʚ ʛʨʘʥʠʮʘʭ 37,5 ï 50Á ʩ.ʰ., 27,5 ï 45Á ʚ.ʜ. 
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ʈʘʩʩʤʦʪʨʠʤ ʠʟʤʝʥʯʠʚʦʩʪʴ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʠʥʜʝʢʩʘ ʮʠʢʣʦʥʠʯʥʦʩʪʠ ʧʦ 

ʩʝʟʦʥʘʤ ʠ ʟʘ ʛʦʜ, ʩʛʣʘʞʝʥʥʳʭ 3-ʣʝʪʥʠʤ ʩʢʦʣʴʟʷʱʠʤ ʩʨʝʜʥʠʤ ʜʣʷ ʫʜʘʣʝʥʠʷ 

ʤʝʞʛʦʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ (ʨʠʩ. 2.1).  

 

 

 

ʈʠʩʫʥʦʢ 2.1. ʕʚʦʣʶʮʠʷ ʩʛʣʘʞʝʥʥʳʭ 3-ʭ ʣʝʪʥʠʤ ʩʢʦʣʴʟʷʱʠʤ ʩʨʝʜʥʠʤ ʨʷʜʦʚ ʠʥʜʝʢʩʘ ʮʠʢ-

ʣʦʥʠʯʥʦʩʪʠ ʚ ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʩ 1948 ʧʦ 2006 ʛʦʜ, ʚ ʩʨʝʜʥʝʤ ʧʦ ʩʝʟʦʥʘʤ ʠ ʟʘ ʛʦʜ 

 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʥʜʝʢʩʘ ʮʠʢʣʦʥʠʯʥʦʩʪʠ ʧʦ ʩʝʟʦʥʘʤ ʧʦʢʘ-

ʟʳʚʘʝʪ, ʯʪʦ ʝʛʦ ʟʥʘʯʝʥʠʷ, ʧʨʝʚʳʰʘʶʱʠʝ +0,5 ʥʘʙʣʶʜʘʣʦʩʴ ʚ 60-ʝ ï 70-ʝ ʛʛ. ʚʝʩ-

ʥʦʡ ʠ ʟʠʤʦʡ, ʘ ʥʝ ʜʦʩʪʠʛʘʶʱʠʝ -0,5 ï ʣʝʪʦʤ ʠ ʦʩʝʥʴʶ ʚ 50-ʝ ʛʛ., ʟʠʤʦʡ ʠ ʦʩʝʥʴʶ 

ʚ 80-ʝ ï 90-ʝ ʛʦʜʳ. ʅʘʠʙʦʣʴʰʠʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʜʦʩʪʠʛʘʶʪ 

1,5 ï 2 ʟʠʤʦʡ ʠ ʚʝʩʥʦʡ ʚ 1964 ï 1969 ʛʛ., ʘ ʥʘʠʤʝʥʴʰʠʝ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʘ ʨʝʜ-

ʢʠʤ ʠʩʢʣʶʯʝʥʠʝʤ ʦʧʫʩʢʘʶʪʩʷ ʥʠʞʝ -1, ʘ ʠʤʝʥʥʦ ʦʩʝʥʴʶ 1991 ʛʦʜʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʴʰʘʷ ʘʢʪʠʚʥʦʩʪʴ ʮʠʢʣʦʥʦʚ ʥʘʙʣʶʜʘʣʘʩʴ ʚ 60-ʝ 

ʛʦʜʳ XX ʚʝʢʘ ʟʠʤʦʡ ʠ ʚʝʩʥʦʡ, ʘ ʘʥʪʠʮʠʢʣʦʥʦʚ ï ʦʩʝʥʴʶ ʚ ʢʦʥʮʝ 80-ʭ ʜʦ ʥʘʯʘʣʘ 

90-ʭ ʛʦʜʦʚ. ʇʨʠ ʵʪʦʤ ʘʢʪʠʚʥʦʩʪʴ ʮʠʢʣʦʥʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʘʢʪʠʚʥʦʩʪʠ ʘʥ-

ʪʠʮʠʢʣʦʥʦʚ ʚ ʧʝʨʠʦʜʳ ʩʚʦʝʛʦ ʧʨʝʦʙʣʘʜʘʥʠʷ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʟʘʤʝʪʥʦ ʟʠʤʦʡ ʠ 
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ʚʝʩʥʦʡ, ʢʦʛʜʘ ʮʠʢʣʦʥʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ ʧʨʝʚʦʩʭʦʜʷʪ ʘʥʪʠʮʠʢ-

ʣʦʥʠʯʝʩʢʫʶ. ɸʥʪʠʮʠʢʣʦʥʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʜʘʞʝ ʦʩʝʥʴʶ ʚ 80-ʝ ï 90-ʝ ʛʦʜʳ 

ʥʝ ʙʳʣʘ ʥʘʩʪʦʣʴʢʦ ʠʥʪʝʥʩʠʚʥʦʡ, ʢʘʢ ʮʠʢʣʦʥʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚ ʧʝʨʠʦʜ ʩʚʦ-

ʝʛʦ ʧʨʝʦʙʣʘʜʘʥʠʷ ʟʠʤʦʡ ʠ ʚʝʩʥʦʡ ʚ 60-ʝ ï 70-ʝ ʛʦʜʳ. ʃʝʪʦʤ ʧʨʝʦʙʣʘʜʘʣʠ ʘʥʪʠ-

ʮʠʢʣʦʥʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʨʘʟʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ.  

ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʚʦ ʚʨʝʤʝʥʥʦʤ ʭʦʜʝ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʚʝʣʠʯʠʥ ʧʨʝʦʙʣʘʜʘʶʪ 

ʠʥʪʝʨʚʘʣʳ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʠʥʜʝʢʩʘ, ʪ.ʝ. ʩ ʘʥʪʠʮʠʢʣʦʥʠʯʝʩʢʠʤʠ 

ʫʩʣʦʚʠʷʤʠ. ʕʪʠ ʠʥʪʝʨʚʘʣʳ ʥʘʭʦʜʷʪʩʷ ʚ ʥʘʯʘʣʝ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ, ʜʦ 60-ʭ ʛʦʜʦʚ, 

ʠ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʨʷʜʘ, ʩ ʢʦʥʮʘ 70-ʭ ʛʦʜʦʚ.  

ɺ ʨʘʙʦʪʝ [106] ʙʳʣʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ ʮʠʢʣʦ-

ʥʦʚ ʠ ʘʥʪʠʮʠʢʣʦʥʦʚ ʧʦ ʜʘʥʥʳʤ NCEP/NCAR ʟʘ 1952 ï 2000 ʛʛ. ɺ ʥʘʩʪʦʷʱʝʡ 

ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʜʥʦʛʦ ʠʥʜʝʢʩʘ ʚ ʢʘʯʝʩʪʚʝ ʠʥʪʝʛʨʘʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʘʢʪʠʚʥʦʩʪʴ ʮʠʢʣʦʥʦʚ ʠ ʘʥʪʠʮʠʢʣʦʥʦʚ ʧʦ ʯʘʩʪʦʪʝ ʠ ʛʣʫʙʠʥʝ. 

ʇʦʣʫʯʝʥʥʳʝ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʤʫ ʨʷʜʫ 

ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʘʙʦʪʳ [106] ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʫʪʦʯʥʷʶʪ ʠʭ. ʇʦʢʘ-

ʟʘʥʦ, ʯʪʦ ʚ 90-ʝ ʛʦʜʳ ʘʥʪʠʮʠʢʣʦʥʳ ʩʪʘʣʠ ʥʘʙʣʶʜʘʪʴʩʷ ʯʘʱʝ, ʯʝʤ ʮʠʢʣʦʥʳ, ʚ 

ʟʠʤʥʝ-ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ. ʇʨʠ ʵʪʦʤ ʥʘʰʠ ʨʝʟʫʣʴʪʘʪʳ, ʫʯʠʪʳʚʘʶʱʠʝ ʢʘʢ ʯʘʩʪʦʪʫ, 

ʪʘʢ ʠ ʛʣʫʙʠʥʫ, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʘʥʪʠʮʠʢʣʦʥʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʨʝʦʙʣʘʜʘʝʪ 

ʜʘʞʝ ʚ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜ ʧʨʠʤʝʨʥʦ ʩ ʢʦʥʮʘ 70-ʭ ʛʦʜʦʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʥʠ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʶʪ ʚ ʧʦʣʴʟʫ ʪʦʛʦ, ʯʪʦ ʚʳʜʝʣʝʥʥʳʝ ʚ ʨʘʙʦʪʝ [106] ʟʥʘʯʠʤʳʝ ʪʨʝʥʜʳ ʧʦ-

ʥʠʞʝʥʠʷ ʯʘʩʪʦʪʳ ʮʠʢʣʦʥʦʚ ʠ ʧʦʚʳʰʝʥʠʷ ʯʘʩʪʦʪʳ ʘʥʪʠʮʠʢʣʦʥʦʚ ʟʠʤʦʡ ʠ ʚʝʩ-

ʥʦʡ ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ʤʝʞʜʝʩʷʪʠʣʝʪʥʝʡ ʢʚʘʟʠʧʝʨʠʦʜʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ.  

ʇʝʨʝʡʜʝʤ ʢ ʘʥʘʣʠʟʫ ʪʨʝʥʜʦʚ (ʣʠʥʝʡʥʳʭ ʠ ʧʦʣʠʥʦʤʠʘʣʴʥʳʭ) ʠʥʜʝʢʩʘ ʮʠʢ-

ʣʦʥʠʯʥʦʩʪʠ ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʠ ʦʙʩʫʞʜʝʥʠʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʝʟʫʣʴ-

ʪʘʪʦʚ. ɺ ʪʘʙʣ. 2.1 ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʨʘʩʩʯʠʪʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʘʥʘʣʠʟʘ ʪʨʝʥ-

ʜʦʚ ʩ ʚʝʣʠʯʠʥʘʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʝʪʝʨʤʠʥʘʮʠʠ (R2) ʜʣʷ ʦʮʝʥʢʠ ʚʢʣʘʜʘ ʪʨʝʥʜʘ 

ʚ ʦʧʠʩʘʥʠʝ ʜʠʩʧʝʨʩʠʠ ʨʷʜʘ. ʇʝʨʠʦʜʳ ʤʝʞʜʝʩʷʪʠʣʝʪʥʠʭ ʢʦʣʝʙʘʥʠʡ, ʚʳʜʝʣʷʝ-

ʤʳʝ ʩ ʧʦʤʦʱʴʶ ʧʦʣʠʥʦʤʠʘʣʴʥʳʭ ʪʨʝʥʜʦʚ, ʟʘʚʠʩʷʪ ʦʪ ʩʪʝʧʝʥʠ ʤʥʦʛʦʯʣʝʥʘ. ʊʝʤ 

ʥʝ ʤʝʥʝʝ, ʠʭ ʤʦʞʥʦ ʩʨʘʚʥʠʪʴ ʧʦ ʚʢʣʘʜʫ ʚ ʜʠʩʧʝʨʩʠʶ ʠʥʜʝʢʩʘ ʮʠʢʣʦʥʠʯʥʦʩʪʠ. 
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ʊʘʙʣʠʮʘ 2.1. ʂʦʵʬʬʠʮʠʝʥʪ ʣʠʥʝʡʥʦʛʦ ʪʨʝʥʜʘ ʟʘ 100 ʣʝʪ (ʘ) ʠ ʫʨʦʚʝʥʴ ʝʛʦ ʟʥʘʯʠʤʦʩʪʠ (p). 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʜʝʪʝʨʤʠʥʘʮʠʠ ʣʠʥʝʡʥʦʛʦ ʪʨʝʥʜʘ ï R2ʣ, ʧʦʣʠʥʦʤʠʘʣʴʥʳʭ ʪʨʝʥʜʦʚ 3-ʡ, 4-ʡ ʠ 

5-ʡ ʩʪʝʧʝʥʠ ï R2ʧ3, R2ʧ4, R2ʧ5, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʊ ï ʧʝʨʠʦʜ ʢʦʣʝʙʘʥʠʡ ʧʦʣʠʥʦʤʘ 

 

ʀʥʪʝʨʚʘʣ 

ʦʩʨʝʜʥʝʥʠʷ 
ʘ (p, %) 

R2ʣ, 

% 

R2ʧ3, 

(ʊ å 60 ʣʝʪ) 

R2ʧ4,  

(ʊ å 40 ʣʝʪ) 

R2ʧ5,  

(ʊ å 30 ʣʝʪ) 

ʟʠʤʘ -2,11 (99,9) 22,4 51,3 58,6 62,5 

ʚʝʩʥʘ -0,77 (91,6) 5,1 31,3 31,3 41,3 

ʣʝʪʦ 0,45 (97,5) 8,4 9,7 20,6 37,6 

ʦʩʝʥʴ -0,10 (20,1) 0,1 19,5 19,9 42,2 

ʛʦʜ -0,43 (86,5) 3,8 37,1 41,3 59,4 

 

ɿʥʘʯʠʤʳʝ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʣʠʥʝʡʥʳʝ ʪʨʝʥʜʳ ʠʥʜʝʢʩʘ ʮʠʢʣʦʥʠʯʥʦʩʪʠ ʥʘ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʚʨʝʤʝʥʥʦʤ ʠʥʪʝʨʚʘʣʝ (1948 ï 2006 ʛʛ.) ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʟʠʤ-

ʥʠʡ ʠ ʚʝʩʝʥʥʠʡ ʩʝʟʦʥʳ, ʘ ʟʥʘʯʠʤʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʪʨʝʥʜ ï ʣʝʪʦʤ. ɺ ʩʨʝʜʥʝʤ 

ʟʘ ʛʦʜ ʦʪʤʝʯʘʝʪʩʷ ʥʝʙʦʣʴʰʦʡ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʪʨʝʥʜ, ʟʥʘʯʠʤʦʩʪʴʶ ʙʦʣʝʝ 85 %. 

ʅʘʠʙʦʣʴʰʠʡ ʩʨʝʜʠ ʩʝʟʦʥʦʚ ʚʢʣʘʜ ʚ ʜʠʩʧʝʨʩʠʶ ʨʷʜʘ ʠʥʜʝʢʩʘ ʮʠʢʣʦʥʠʯʥʦʩʪʠ 

ʚʥʦʩʠʪ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʪʨʝʥʜ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ (22 %).  

ʂʦʵʬʬʠʮʠʝʥʪʳ ʜʝʪʝʨʤʠʥʘʮʠʠ ʧʦʣʠʥʦʤʠʘʣʴʥʳʭ ʪʨʝʥʜʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 

ʦ ʪʦʤ, ʯʪʦ ʤʝʞʜʝʩʷʪʠʣʝʪʥʠʝ ʢʦʣʝʙʘʥʠʷ ʦʙʲʷʩʥʷʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ ʜʠʩʧʝʨ-

ʩʠʠ ʨʷʜʦʚ ʠʥʜʝʢʩʘ ʮʠʢʣʦʥʠʯʥʦʩʪʠ. ɹʦʣʝʝ ʧʦʣʦʚʠʥʳ ʜʠʩʧʝʨʩʠʠ ʠʥʜʝʢʩʘ ʚ ʩʨʝʜ-

ʥʝʤ ʟʘ ʛʦʜ ʤʦʛʫʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʳ 30-ʣʝʪʥʠʤʠ ʢʦʣʝʙʘʥʠʷʤʠ, ʘ ʟʠʤʦʡ ï ʢʦʣʝʙʘ-

ʥʠʷʤʠ ʩ ʧʝʨʠʦʜʘʤʠ 30, 40 ʠʣʠ 60 ʣʝʪ. ʋʢʘʟʘʥʥʳʝ ʤʝʞʜʝʩʷʪʠʣʝʪʥʠʝ ʧʝʨʠʦʜʳ 

ʦʪʚʝʯʘʶʪ ʥʝ ʤʝʥʝʝ, ʯʝʤ ʟʘ ʪʨʝʪʴ ʜʠʩʧʝʨʩʠʠ ʨʷʜʦʚ ʚ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜ, ʚʝʩʥʦʡ ʠ 

ʜʘʞʝ ʚ ʣʝʪʥʝ-ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʚ ʩʣʫʯʘʝ 30-ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ. 

ɼʘʣʝʝ ʦʭʘʨʘʢʪʝʨʠʟʫʝʤ ʦʩʦʙʝʥʥʦʩʪʠ ʚʨʝʤʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʥʝʩʛʣʘʞʝʥ-

ʥʳʭ ʨʷʜʦʚ ʠʥʜʝʢʩʘ ʮʠʢʣʦʥʠʯʥʦʩʪʠ ʦʪʜʝʣʴʥʦ ʜʣʷ ʢʘʞʜʦʛʦ ʩʝʟʦʥʘ ʠ ʚ ʩʨʝʜʥʝʤ 

ʟʘ ʛʦʜ (ʨʠʩ. 2.2). ɺ ʪʝʯʝʥʠʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʝʨʠʦʜʘ (1948 ï 2006 ʛʛ.) ʜʣʷ ʟʠʤʳ 

ʭʘʨʘʢʪʝʨʥʦ ʧʨʝʦʙʣʘʜʘʥʠʝ ʮʠʢʣʦʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘʜ ʘʥʪʠʮʠʢʣʦʥʠʯʝʩʢʠʤʠ 

ʢʘʢ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ (ʤʦʜʫʣʶ ʟʥʘʯʝʥʠʡ ʠʥʜʝʢʩʘ), ʪʘʢ ʠ ʧʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦ-

ʩʪʠ.  
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ʈʠʩʫʥʦʢ 2.2. ʄʥʦʛʦʣʝʪʥʠʡ ʭʦʜ ʠʥʜʝʢʩʘ ʮʠʢʣʦʥʠʯʥʦʩʪʠ ʚ ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʩ 1948 ʧʦ 

2006 ʛʦʜ, ʦʩʨʝʜʥʝʥʥʦʛʦ ʧʦ ʩʝʟʦʥʘʤ ʠ ʟʘ ʛʦʜ. M ï ʩʨʝʜʥʝʝ ʤʥʦʛʦʣʝʪʥʝʝ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ, ů ï 

ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ. ʇʫʥʢʪʠʨʥʦʡ ʣʠʥʠʝʡ ʧʦʢʘʟʘʥʘ ʚʝʣʠʯʠʥʘ M, ʚʦʣʥʠʩʪʦʡ 

ʣʠʥʠʝʡ ʧʦʢʘʟʘʥ ʧʦʣʠʥʦʤʠʘʣʴʥʳʡ ʪʨʝʥʜ 3-ʡ ʩʪʝʧʝʥʠ, ʠʩʢʣʶʯʝʥʠʝ: ʣʝʪʦ ï ʧʦʣʠʥʦʤ 5-ʡ ʩʪʝ-
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ʉʨʝʜʥʝʝ ʤʥʦʛʦʣʝʪʥʝʝ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ʮʠʢʣʦʥʠʯʥʦʩʪʠ ʟʠʤʦʡ ʩʦʩʪʘʚʣʷʝʪ 

+0,22. ʎʠʢʣʦʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʧʨʝʦʙʣʘʜʘʣʠ ʟʠʤʦʡ ʩ 1948 ʧʦ 1981 ʛʦʜ, ʘ ʘʥʪʠ-

ʮʠʢʣʦʥʠʯʝʩʢʠʝ ï ʩ 1982 ʧʦ 2004 ʛʦʜ. ɼʣʷ ʟʠʤʳ (ʘ ʪʘʢʞʝ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʜʣʷ 

ʚʝʩʥʳ) ʭʘʨʘʢʪʝʨʥʦ ʧʨʝʦʙʣʘʜʘʥʠʝ ʜʠʩʧʝʨʩʠʠ ʥʠʟʢʦʯʘʩʪʦʪʥʦʡ ʤʝʞʜʝʩʷʪʠʣʝʪʥʝʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʥʘʜ ʜʠʩʧʝʨʩʠʝʡ ʤʝʞʛʦʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ, ʦ ʯʝʤ ʤʦʞʥʦ ʩʫʜʠʪʴ 

ʠʟ ʪʘʙʣ. 2.2. ɸ ʠʤʝʥʥʦ, ʜʠʩʧʝʨʩʠʷ ʤʝʞʜʝʩʷʪʠʣʝʪʥʝʡ ʢʦʤʧʦʥʝʥʪʳ ʟʠʤʥʝʛʦ ʠʥ-

ʜʝʢʩʘ ʮʠʢʣʦʥʠʯʥʦʩʪʠ (ʩ ʧʝʨʠʦʜʘʤʠ ʙʦʣʝʝ 20 ʣʝʪ) ʚ 3 ʨʘʟʘ ʙʦʣʴʰʝ ʜʠʩʧʝʨʩʠʠ 

ʤʝʞʛʦʜʦʚʦʡ ʢʦʤʧʦʥʝʥʪʳ ʠʥʜʝʢʩʘ (ʩ ʧʝʨʠʦʜʘʤʠ ʜʦ 5 ʣʝʪ). 

 

ʊʘʙʣʠʮʘ 2.2. ɼʠʩʧʝʨʩʠʷ (ů2) ʨʷʜʦʚ ʠʥʜʝʢʩʘ ʮʠʢʣʦʥʠʯʥʦʩʪʠ ʚ ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʧʦ ʩʝ-

ʟʦʥʘʤ ʠ ʚ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜ, ʬʠʣʴʪʨʦʚʘʥʥʳʭ ʧʦʣʦʩʦʚʳʤ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʤ (ʜʦ 5 ʣʝʪ) ʠ ʥʠʟʢʦ-

ʯʘʩʪʦʪʥʳʤ (ʙʦʣʝʝ 20 ʣʝʪ) ʬʠʣʴʪʨʘʤʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ HF ʠ LF 

 

ɺʨʝʤʝʥʥʦʡ ʨʷʜ ů2 HF ů2 LF 

ɿʠʤʘ  0,12 0,36 

ɺʝʩʥʘ 0,07 0,14 

ʃʝʪʦ 0,03 0,02 

ʆʩʝʥʴ 0,09 0,1 

ɻʦʜ 0,02 0,08 

 

ʂʨʦʤʝ ʪʦʛʦ, ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʵʪʦʛʦ ʨʷʜʘ ʧʦʣʠʥʦʤʦʤ, ʥʘʯʠʥʘʷ ʩ 3-ʡ ʩʪʝʧʝʥʠ, 

ʦʧʠʩʳʚʘʝʪ ʙʦʣʝʝ 50 % ʝʛʦ ʠʟʤʝʥʯʠʚʦʩʪʠ. ʇʦʵʪʦʤʫ ʩ ʫʯʝʪʦʤ ʫʢʘʟʘʥʥʦʡ ʤʝʞʜʝ-

ʩʷʪʠʣʝʪʥʝʡ ʢʚʘʟʠʧʝʨʠʦʜʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʪʨʠʮʘʪʝʣʴʥʳʡ 

ʣʠʥʝʡʥʳʡ ʪʨʝʥʜ, ʚ ʧʝʨʚʳʝ ʜʝʩʷʪʠʣʝʪʠʷ XXI ʚʝʢʘ ʤʦʞʝʪ ʦʞʠʜʘʪʴʩʷ ʧʦʚʳʰʝʥʠʝ 

ʩʨʝʜʥʝʡ ʤʥʦʛʦʣʝʪʥʝʡ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʟʠʤʦʡ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʜʘʥʥʳʤʠ ʨʝʘʥʘʣʠʟʘ NCEP/NCAR ʧʦ ʚʳʩʦʪʝ ʛʝʦʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

1000 ʛʇʘ ʩ 2006 ʧʦ 2012 ʛʦʜ. 

ɺʝʩʥʦʡ ʩʨʝʜʥʝʝ ʤʥʦʛʦʣʝʪʥʝʝ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ʪʘʢʞʝ ʧʦʣʦʞʠʪʝʣʴʥʦ ʠ ʩʦ-

ʩʪʘʚʣʷʝʪ 0,15 ʟʘ ʩʯʝʪ ʚʳʩʦʢʠʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʚ 60-ʝ ʠ 70-ʝ ʛʦʜʳ XX 

ʚʝʢʘ, ʧʨʠʯʝʤ ʦʪʜʝʣʴʥʳʝ ʚʳʙʨʦʩʳ ʚ 60-ʝ ʛʦʜʳ ʧʨʝʚʳʰʘʣʠ 3ů (ʩʨʝʜʥʝʢʚʘʜʨʘʪʠ-

ʯʝʩʢʠʭ ʦʪʢʣʦʥʝʥʠʷ). ɼʣʷ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ ʠʥʜʝʢʩʘ ʮʠʢʣʦʥʠʯʥʦʩʪʠ ʚʝʩʥʦʡ 
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ʭʘʨʘʢʪʝʨʥʳ ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ. ɺʦ-ʧʝʨʚʳʭ, ʥʘ ʠʥʪʝʨʚʘʣʘʭ 1948 ï 1960 

ʛʛ. ʠ 1980 ï 2006 ʛʛ. ʚʝʣʠʢʘ ʤʝʞʛʦʜʦʚʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʠʥʜʝʢʩʘ ï ʦʥ ʢʦʣʝʙʣʝʪʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʫʣʷ ʙʝʟ ʟʥʘʯʠʤʦʛʦ ʣʠʥʝʡʥʦʛʦ ʪʨʝʥʜʘ ʩ ʥʝʙʦʣʴʰʠʤ ʧʨʝʦʙʣʘʜʘ-

ʥʠʝʤ ʘʥʪʠʮʠʢʣʦʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ɺʦ-ʚʪʦʨʳʭ, ʥʘ ʠʥʪʝʨʚʘʣʝ 1960 ï 1980 ʛʛ. 

ʷʚʥʦ ʧʨʝʦʙʣʘʜʘʶʪ ʮʠʢʣʦʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. ɸʧʧʨʦʢʩʠʤʘʮʠʷ ʨʷʜʘ ʧʦʣʠʥʦʤʦʤ, 

ʥʘʯʠʥʘʷ ʩ 3-ʡ ʩʪʝʧʝʥʠ, ʦʧʠʩʳʚʘʝʪ ʙʦʣʝʝ 30 % ʝʛʦ ʠʟʤʝʥʯʠʚʦʩʪʠ.  

ʃʝʪʦʤ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʜʠʩʧʝʨʩʠʶ ʚʥʦʩʷʪ 30-ʣʝʪʥʠʝ ʢʦʣʝʙʘʥʠʷ, ʧʦ-

ʵʪʦʤʫ ʥʘ ʨʠʩ. 2.2 ʠʟʦʙʨʘʞʝʥ ʦʧʠʩʳʚʘʶʱʠʡ ʵʪʫ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʧʦʣʠʥʦʤ 5-ʡ 

ʩʪʝʧʝʥʠ ʩ 4 ʵʢʩʪʨʝʤʫʤʘʤʠ. ɼʣʷ ʣʝʪʥʝʛʦ ʩʝʟʦʥʘ ʭʘʨʘʢʪʝʨʥʦ ʧʨʝʦʙʣʘʜʘʥʠʝ ʦʪʨʠ-

ʮʘʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʠʥʜʝʢʩʘ ʮʠʢʣʦʥʠʯʥʦʩʪʠ (ʩʨʝʜʥʝʝ ʤʥʦʛʦʣʝʪʥʝʝ -0,36) ʩ 

ʥʘʠʤʝʥʴʰʠʤ ʩʨʝʜʠ ʩʝʟʦʥʦʚ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʠʤ ʦʪʢʣʦʥʝʥʠʝʤ (ů = 0,27). ɺ 

ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ 1948 ï 2006 ʛʛ. ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ, ʠʥʜʝʢʩ 

ʮʠʢʣʦʥʠʯʥʦʩʪʠ ʣʝʪʦʤ ʙʳʣ ʦʪʨʠʮʘʪʝʣʴʥʳʤ, ʪ.ʝ. ʧʨʝʦʙʣʘʜʘʣʠ ʘʥʪʠʮʠʢʣʦʥʠʯʝ-

ʩʢʠʝ ʫʩʣʦʚʠʷ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʠʟʤʝʥʯʠʚʦʩʪʠ ʣʝʪʥʝʛʦ ʠʥʜʝʢʩʘ ʮʠʢʣʦʥʠʯʥʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʩʫʧʝʨʧʦʟʠʮʠʷ ʤʝʞʜʝʩʷʪʠʣʝʪʥʝʡ ʢʚʘʟʠʧʝʨʠʦʜʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠ 

ʟʥʘʯʠʤʦʛʦ (97,5 %) ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʣʠʥʝʡʥʦʛʦ ʪʨʝʥʜʘ, ʩʦʩʪʘʚʣʷʶʱʝʛʦ 0,45 

ʝʜʠʥʠʮ ʠʥʜʝʢʩʘ ʟʘ 100 ʣʝʪ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩ ʫʯʝʪʦʤ ʦʞʠʜʘʝʤʦʡ ʥʠʩʭʦʜʷʱʝʡ 

ʚʝʪʚʠ ʤʝʞʜʝʩʷʪʠʣʝʪʥʝʡ ʠʟʤʝʥʯʠʚʦʩʪʠ, ʥʝ ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʦ-

ʚʳʰʝʥʠʷ ʯʘʩʪʦʪʳ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʮʠʢʣʦʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ ʏʝʨʥʦʤʦʨʩʢʦʤ 

ʨʝʛʠʦʥʝ ʣʝʪʦʤ ʚ ʧʝʨʚʳʝ ʜʝʩʷʪʠʣʝʪʠʷ XX ʚʝʢʘ. ʕʪʦ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʘʥ-

ʥʳʤʠ ʨʝʘʥʘʣʠʟʘ NCEP/NCAR ʧʦ ʚʳʩʦʪʝ ʛʝʦʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

1000 ʛʇʘ ʩ 2006 ʧʦ 2012 ʛʦʜ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʣʝʪʥʝʛʦ ʩʝʟʦʥʘ, ʦʩʝʥʴʶ ʟʥʘʯʠʤʳʡ ʣʠʥʝʡʥʳʡ ʪʨʝʥʜ ʠʥʜʝʢʩʘ 

ʮʠʢʣʦʥʠʯʥʦʩʪʠ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ, ʦʜʥʘʢʦ, ʢʘʢ ʠ ʚ ʟʠʤʥʠʡ ʩʝʟʦʥ, ʯʝʪʢʦ ʧʨʦʩʣʝ-

ʞʠʚʘʶʪʩʷ ʥʠʟʢʦʯʘʩʪʦʪʥʳʝ ʤʝʞʜʝʩʷʪʠʣʝʪʥʠʝ ʠʟʤʝʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʨʝʜ-

ʥʝʛʦ ʤʥʦʛʦʣʝʪʥʝʛʦ ʟʥʘʯʝʥʠʷ, ʨʘʚʥʦʛʦ -0,4. ʉʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ 

ʨʷʜʘ ʥʝʚʝʣʠʢʦ, ʥʦ ʥʝʤʥʦʛʦ ʚʳʰʝ, ʯʝʤ ʣʝʪʦʤ ʠ ʩʦʩʪʘʚʣʷʝʪ 0,38. ʇʦʣʦʞʠʪʝʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʮʠʢʣʦʥʠʯʥʦʩʪʠ ʥʘʙʣʶʜʘʣʠʩʴ ʣʠʰʴ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʧʨʝʦʙʣʘʜʘʥʠʠ ʘʥʪʠʮʠʢʣʦʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʦʩʝʥʴʶ ʚ ʧʝʨʠʦʜ 

1948 ï 2006 ʛʛ. 
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ʍʘʨʘʢʪʝʨʠʟʫʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʟʥʘʯʝʥʠʡ ʠʥʜʝʢʩʘ ʮʠʢʣʦʥʠʯ-

ʥʦʩʪʠ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʤʝʞʜʝʩʷʪʠʣʝʪʥʝʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʥʘʜ 

ʤʝʞʛʦʜʦʚʦʡ (ʩʤ. ʪʘʙʣ. 2.2) ʠ ʥʝʙʦʣʴʰʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʧʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʠʥʜʝʢʩʘ, ʪ.ʝ. ʘʥʪʠʮʠʢʣʦʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ (ʩʤ. 

ʨʠʩ. 2.2). ʕʪʦ ʦʙʫʩʣʦʚʠʣʦ ʥʝʙʦʣʴʰʦʝ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʛʦ ʤʥʦʛʦ-

ʣʝʪʥʝʛʦ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ (-0,15). ʆʜʥʘʢʦ ʚ 1966 ʛʦʜʫ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʮʠʢʣʦʥʠ-

ʯʝʩʢʠʭ ʫʩʣʦʚʠʡ (ʯʘʩʪʦʪʘ ʠ ʛʣʫʙʠʥʘ ʮʠʢʣʦʥʦʚ) ʙʳʣʘ ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ ʚʳʰʝ, 

ʯʝʤ ʥʘʠʙʦʣʴʰʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʘʥʪʠʮʠʢʣʦʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʚʠʜʠʤʦ, ʟʘ ʩʯʝʪ 

ʚʝʩʝʥʥʝʛʦ ʠ, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, ʟʠʤʥʝʛʦ ʤʘʢʩʠʤʫʤʘ ʠʥʜʝʢʩʘ ʮʠʢʣʦʥʠʯʥʦʩʪʠ. 

ʕʪʦ ʟʘʩʪʘʚʣʷʝʪ ʧʨʦʚʝʨʠʪʴ ʫʢʘʟʘʥʥʳʝ ʧʠʢʠ ʨʷʜʘ ʠʥʜʝʢʩʘ ʮʠʢʣʦʥʠʯʥʦʩʪʠ ʥʘ ʜʦ-

ʩʪʦʚʝʨʥʦʩʪʴ. ʀ ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʦʥʠ ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʜʘʥʥʳʤʠ ʥʘʙʣʶʜʝʥʠʡ ʟʘ 

ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ ʥʘ ʩʪʘʥʮʠʷʭ ʋʢʨʘʠʥʳ ï ʚ ʦʪʜʝʣʴʥʳʝ ʟʠʤʥʠʝ ʠ ʚʝʩʝʥʥʠʝ 

ʤʝʩʷʮʳ ʚ 60 ï 70-ʝ ʛʦʜʳ ʧʠʢʠ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ, ʢʘʢ ʠ ʠʥʜʝʢʩʘ ʮʠʢʣʦʥʠʯʥʦ-

ʩʪʠ, ʧʨʝʚʳʰʘʣʠ 3ů. 

ʉʫʤʤʠʨʫʷ ʧʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠʥʜʝʢʩʘ ʮʠʢʣʦʥʠʯʥʦʩʪʠ ʚ 

ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʘʷ, ʘ ʠʥʦʛʜʘ ʠ ʦʩʥʦʚ-

ʥʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʥʠʟʢʦʯʘʩʪʦʪʥʳʤ ʢʚʘʟʠʧʝʨʠʦʜʠʯʝʩʢʠʤ ʢʦʣʝʙʘʥʠʷʤ ʤʝʞ-

ʜʝʩʷʪʠʣʝʪʥʝʛʦ ʤʘʩʰʪʘʙʘ. ʏʪʦʙʳ ʚʳʜʝʣʠʪʴ ʚʝʨʦʷʪʥʳʝ ʛʣʦʙʘʣʴʥʳʝ ʧʨʠʯʠʥʳ ʪʘ-

ʢʠʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʤʝʞʜʝʩʷʪʠʣʝʪʥʠʭ ʢʦʣʝʙʘʥʠʡ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴʩʷ ʢ ʦʩ-

ʥʦʚʥʳʤ ʤʘʩʰʪʘʙʘʤ ʛʣʦʙʘʣʴʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʠ ʢʘʢ 

ʝʝ ʦʩʥʦʚʥʦʡ ʯʘʩʪʠ ï ʩʠʩʪʝʤʳ ʦʢʝʘʥïʘʪʤʦʩʬʝʨʘ. ʆʩʥʦʚʥʳʤ ʧʨʦʮʝʩʩʦʤ ʩʚʷʟʘʥ-

ʥʦʡ ʩʠʩʪʝʤʳ ʦʢʝʘʥïʘʪʤʦʩʬʝʨʘ ʩ ʪʠʧʠʯʥʳʤ ʧʝʨʠʦʜʦʤ 20ï30 ʣʝʪ ʷʚʣʷʝʪʩʷ ʊʠ-

ʭʦʦʢʝʘʥʩʢʘʷ ʜʝʢʘʜʥʘʷ ʦʩʮʠʣʣʷʮʠʷ (ʊɼʆ). ʅʘ ʤʘʩʰʪʘʙʝ 60ï70 ʣʝʪ ʦʩʥʦʚʥʳʤ 

ʩʠʛʥʘʣʦʤ ʷʚʣʷʝʪʩʷ ɸʪʣʘʥʪʠʯʝʩʢʘʷ ʤʫʣʴʪʠʜʝʢʘʜʥʘʷ ʦʩʮʠʣʣʷʮʠʷ (ɸʄʆ). ʄʘʩ-

ʰʪʘʙ ʦʢʦʣʦ 60-ʪʠ ʣʝʪ ʪʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠʥʜʝʢʩʘ ʊɼʆ.  

ɺ ʪʝʯʝʥʠʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʚ 59 ʣʝʪ ʩ 1948 ʧʦ 2006 ʛʦʜ 

ʥʘʙʣʶʜʘʣʦʩʴ ʧʦ ʦʜʥʦʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʬʘʟʝ ɸʄʆ ʠ ʊɼʆ. 

ʏʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ, ʠʟʤʝʥʷʝʪʩʷ ʣʠ ʨʝʞʠʤ ʠʥʜʝʢʩʘ ʮʠʢʣʦʥʠʯʥʦʩʪʠ ʏʝʨʥʦʤʦʨ-

ʩʢʦʤ ʨʝʛʠʦʥʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʟʳ ʫʢʘʟʘʥʥʳʭ ʢʦʣʝʙʘʥʠʡ, ʙʳʣ ʧʨʦʚʝʜʝʥ 
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ʢʦʤʧʦʟʠʪʥʳʡ ʘʥʘʣʠʟ, ʘ ʠʤʝʥʥʦ ʨʘʩʩʯʠʪʘʥʳ ʠ ʩʦʧʦʩʪʘʚʣʝʥʳ ʩʨʝʜʥʠʝ ʤʥʦʛʦʣʝʪ-

ʥʠʝ (ʟʘ 30 ʣʝʪ) ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʬʘʟʘʤ ɸʄʆ ʠ ʊɼʆ (ʨʠʩ. 

2.3). 

 

  

 

ʈʠʩʫʥʦʢ 2.3. ʂʦʤʧʦʟʠʪʳ ʠʥʜʝʢʩʘ ʮʠʢʣʦʥʠʯʥʦʩʪʠ ʧʦ ʩʝʟʦʥʘʤ ʠ ʟʘ ʛʦʜ ʜʣʷ ʬʘʟ ʊɼʆ ʠ ɸʄʆ, 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʬʘʟʳ ï ʊɼʆ+, ɸʄʆ+, ʦʪʨʠʮʘʪʝʣʴʥʳʝ ï ʊɼʆ-, ɸʄʆ-. ʇʣʘʥʢʠ ʧʦʛʨʝʰʥʦ-

ʩʪʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 95 % ʫʨʦʚʥʶ ʟʥʘʯʠʤʦʩʪʠ. 

 

ʇʨʦʚʝʜʝʥʥʳʡ ʢʦʤʧʦʟʠʪʥʳʡ ʘʥʘʣʠʟ ʧʦʜʪʚʝʨʜʠʣ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ 

ʨʘʥʝʝ ʚ ʨʘʙʦʪʝ [440] ʦʪʜʝʣʴʥʦ ʜʣʷ ʮʠʢʣʦʥʦʚ, ʠ ʫʪʦʯʥʠʣ ʠʭ ʜʣʷ ʘʥʪʠʮʠʢʣʦʥʦʚ. 

ɿʠʤʦʡ ʠ ʚʝʩʥʦʡ ʚ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʬʘʟʫ ʊɼʆ ʚ ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʧʨʝʦʙʣʘ-

ʜʘʶʪ ʮʠʢʣʦʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʘ ʚ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʬʘʟʫ ï ʘʥʪʠʮʠʢʣʦʥʠʯʝʩʢʠʝ, 

ʧʨʠʯʝʤ ʧʦ ʤʦʜʫʣʶ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʠʥʜʝʢʩ ʮʠʢʣʦʥʠʯʥʦʩʪʠ ʚ 3 ʨʘʟʘ ʙʦʣʴʰʝ ʦʪ-

ʨʠʮʘʪʝʣʴʥʦʛʦ. ɺ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜ ʪʘʢʞʝ ʥʘʙʣʶʜʘʶʪʩʷ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʢʦʤʧʦ-

ʟʠʪʦʚ ʠʥʜʝʢʩʘ ʮʠʢʣʦʥʠʯʥʦʩʪʠ, ʥʦ ʩ ʜʨʫʛʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ï ʚ ʦʪʨʠʮʘʪʝʣʴʥʫʶ 

ʬʘʟʫ ʊɼʆ ʦʥ ʙʣʠʟʦʢ ʢ ʥʫʣʶ ʠ ʧʦʣʦʞʠʪʝʣʝʥ, ʘ ʚ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʬʘʟʫ ï ʦʪʨʠʮʘ-

ʪʝʣʝʥ ʠ ʜʦʩʪʠʛʘʝʪ -0,3.  

ʇʦ ʬʘʟʘʤ ɸʄʆ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʢʦʤʧʦʟʠʪʦʚ ʥʝ ʚʳʜʝʣʷʝʪʩʷ, ʯʪʦ ʚʝʨʦ-

ʷʪʥʦ ʦʙʫʩʣʦʚʣʝʥʦ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʚʳʙʨʘʥʥʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ, ʥʘ ʢʦʪʦ-

ʨʦʤ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʬʘʟʘ ɸʄʆ ʥʝʜʦʩʪʘʪʦʯʥʦ ʷʨʢʦ ʚʳʨʘʞʝʥʘ. 

ʀʩʭʦʜʷ ʠʟ ʷʚʥʦʛʦ ʧʨʝʦʙʣʘʜʘʥʠʷ ʮʠʢʣʦʥʠʯʝʩʢʠʭ / ʘʥʪʠʮʠʢʣʦʥʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʧʦ ʩʝʟʦʥʘʤ ʠ ʜʘʞʝ ʧʦʣʫʛʦʜʠʷʤ (ʟʠʤʘïʚʝʩʥʘ / ʣʝʪʦïʦʩʝʥʴ), ʜʘʣʝʝ ʚ 
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ʨʘʙʦʪʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʠ ʫʪʦʯʥʷʝʪʩʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ ʮʠʢʣʦʥʦʚ ʚ ʏʝʨ-

ʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʩ ʘʢʮʝʥʪʦʤ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʭʦ-

ʣʦʜʥʦʝ ʧʦʣʫʛʦʜʠʝ. 

ʀʥʪʝʨʝʩʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝ ʘʥ-

ʪʠʮʠʢʣʦʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘʜ ʮʠʢʣʦʥʠʯʝʩʢʠʤʠ ʚ ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ. ʆʜ-

ʥʘʢʦ ʞʝ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʥʘʜ ʏʝʨʥʳʤ ʤʦʨʝʤ ʛʦʩʧʦʜʩʪʚʫʝʪ ʮʠʢʣʦʥʠʯʝʩʢʘʷ ʟʘʚʠʭ-

ʨʝʥʥʦʩʪʴ ʚ ʧʦʣʝ ʚʝʪʨʘ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʤʝʭʘʥʠʟʤʦʤ, ʦʪʚʝʯʘʶʱʠʤ 

ʟʘ ʮʠʢʣʦʥʠʯʝʩʢʫʶ ʮʠʨʢʫʣʷʮʠʶ ʚʦʜ ʤʦʨʷ. ʊʘʢʦʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʤʦʞʥʦ ʦʙʲʷʩ-

ʥʠʪʴ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʚʳʙʦʨʦʤ ʛʨʘʥʠʮ ʨʝʛʠʦʥʘ, ʦʭʚʘʪʳʚʘʶʱʠʭ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʧʣʦʱʘʜʠ ʩʝʚʝʨʥʦʛʦ, ʶʞʥʦʛʦ ʠ ʚʦʩʪʦʯʥʦʛʦ ʇʨʠʯʝʨʥʦʤʦʨʴʷ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʮʠʢʣʦʥʠʯʝʩʢʘʷ ʟʘʚʠʭʨʝʥʥʦʩʪʴ ʚ ʧʦʣʝ ʚʝʪʨʘ ʥʝ ʚʩʝʛʜʘ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 

ʮʠʢʣʦʥʘ ʢʘʢ ʩʠʥʦʧʪʠʯʝʩʢʦʛʦ ʚʠʭʨʷ ʩ ʟʘʤʢʥʫʪʳʤʠ ʠʟʦʙʘʨʘʤʠ. 

2.2. ʆʩʦʙʝʥʥʦʩʪʠ ʤʥʦʛʦʣʝʪʥʝʡ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʏʝʨʥʦʤʦʨ-

ʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ 

ɼʣʷ ʘʥʘʣʠʟʘ ʩʨʝʜʥʝʡ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʤʥʦʛʦ-

ʣʝʪʥʠʝ (ʟʘ 1951ï2017 ʛʛ.) ʛʦʜʦʚʳʝ ʚʝʣʠʯʠʥʳ ʧʘʨʘʤʝʪʨʦʚ ʮʠʢʣʦʥʦʚ ʚ ʏʝʨʥʦʤʦʨ-

ʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʠ ʠʭ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʠʝ ʦʪʢʣʦʥʝʥʠʷ 

(ʉʂʆ), ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 2.3.  

 

ʊʘʙʣʠʮʘ 2.3. ʄʥʦʛʦʣʝʪʥʠʝ ʛʦʜʦʚʳʝ ʚʝʣʠʯʠʥʳ ʧʘʨʘʤʝʪʨʦʚ ʮʠʢʣʦʥʦʚ (ʉʨ.) ʠ ʠʭ ʩʪʘʥʜʘʨʪʥʳʝ 

ʦʪʢʣʦʥʝʥʠʷ (ʉʂʆ) ʚ ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ (ʏʈ), ʟʘʧʘʜʥʦʡ (ɿʉʄ) ʠ ʚʦʩʪʦʯʥʦʡ (ɺʉʄ) ʯʘ-

ʩʪʷʭ ʉʨʝʜʠʟʝʤʥʦʛʦ ʤʦʨʷ ʟʘ ʧʝʨʠʦʜ 1951ï2017 ʛʛ. 

ʇʘʨʘʤʝʪʨ 
ʏʈ ɿʉʄ ɺʉʄ 

ʉʨ. ʉʂʆ ʉʨ. ʉʂʆ ʉʨ. ʉʂʆ 

ʏʘʩʪʦʪʘ 0,16  0,06 0,19  0,03 0,17  0,03 

ʉʫʤʤʘ ʜʥʝʡ ʩ ʮʠʢʣʦ-

ʥʘʤʠ 
107 34 123 14 103 16 

ʇʣʦʱʘʜʴ, ʤʣʥ ʢʤ2 0,81 0,13 0,97  0,16 0,78  0,1 

ɻʣʫʙʠʥʘ, ʛʧʤ 29,08  4,41 32,27  4,13 26,18  3 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ 11,1 1,6 12,3  1,5 10 1,1 
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ʇʘʨʘʤʝʪʨʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʮʠʢʣʦʥʦʚ (ʯʘʩʪʦʪʘ ʠ ʩʫʤʤʘ 

ʜʥʝʡ ʩ ʮʠʢʣʦʥʘʤʠ), ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳ ʚ ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʠ ʚʦʩʪʦʯʥʦʡ 

ʯʘʩʪʠ ʉʨʝʜʠʟʝʤʥʦʛʦ ʤʦʨʷ (ʉʄ), ʘ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʉʄ ʥʝʤʥʦʛʦ ʚʳʰʝ (ʥʘ ~20 

ʜʥʝʡ ʟʘ ʛʦʜ). ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʠʡ ʨʘʟʙʨʦʩ ʚʝʣʠʯʠʥ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʨʝʜʥʝʛʦ 

ʟʥʘʯʝʥʠʷ ʦʪʤʝʯʘʝʪʩʷ ʚ ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ (34 ʜʥʷ ʩ ʮʠʢʣʦʥʘʤʠ) ʠ ʧʨʝʚʳ-

ʰʘʝʪ ʧʨʠʤʝʨʥʦ ʚ 2 ʨʘʟʘ ʨʘʟʙʨʦʩ ʚ ʦʙʦʠʭ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʭ ʨʝʛʠʦʥʘʭ.  

ʇʘʨʘʤʝʪʨʳ, ʦʪʨʘʞʘʶʱʠʝ çʩʠʣʫè ʮʠʢʣʦʥʘ (ʛʣʫʙʠʥʘ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʧʣʦ-

ʱʘʜʴ), ʚ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜ ʤʘʢʩʠʤʘʣʴʥʳ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʉʄ (ʢ ʧʨʠʤʝʨʫ, ʛʣʫʙʠʥʘ 

ʙʦʣʝʝ 30 ʛʧʤ, ʧʣʦʱʘʜʴ 0,97 ʤʣʥ ʢʤ2) ʠ ʤʠʥʠʤʘʣʴʥʳ ʚ ʚʦʩʪʦʯʥʦʡ (ʧʣʦʱʘʜʴ 

0,78 ʤʣʥ ʢʤ2, ʛʣʫʙʠʥʘ ʦʢʦʣʦ 26 ʛʧʤ). ʊʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ ʨʘʩʧʨʝʜʝʣʝʥʳ ʤʝʞʜʫ 

ʨʝʛʠʦʥʘʤʠ ʠ ʩʨʝʜʥʠʝ ʢʚʘʜʨʘʪʠʯʝʩʢʠʝ ʦʪʢʣʦʥʝʥʠʷ ʧʣʦʱʘʜʠ ʮʠʢʣʦʥʦʚ (0,16 ʛʧʤ 

ʥʘ ʟʘʧʘʜʝ ʉʄ ʠ 0,1 ʥʘ ʚʦʩʪʦʢʝ). ʆʜʥʘʢʦ, ʉʂʆ ʛʣʫʙʠʥʳ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʮʠʢ-

ʣʦʥʦʚ ʚʳʰʝ ʚ ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ (4,41 ʛʧʤ). 

ɻʨʫʧʧʳ ʧʘʨʘʤʝʪʨʦʚ ʮʠʢʣʦʥʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʧʦʚʪʦʨʷʝʤʦʩʪʴ (ʯʘʩʪʦʪʘ 

ʠ ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʩ ʮʠʢʣʦʥʘʤʠ) ʠ çʩʠʣʫè ʮʠʢʣʦʥʦʚ (ʧʣʦʱʘʜʴ, ʛʣʫʙʠʥʘ ʠ ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʴ), ʠʤʝʶʪ ʩʭʦʞʠʡ ʛʦʜʦʚʦʡ ʭʦʜ ʚ ʩʚʦʠʭ ʛʨʫʧʧʘʭ, ʧʦʵʪʦʤʫ ʜʣʷ ʧʨʠ-

ʤʝʨʘ, ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʚʦʠʭ ʛʨʫʧʧ, ʥʘ ʨʠʩ. 2.4 ʧʨʠʚʝʜʝʥʳ ʛʨʘʬʠʢʠ 

ʢʦʣʠʯʝʩʪʚʘ ʜʥʝʡ ʩ ʮʠʢʣʦʥʘʤʠ, ʛʣʫʙʠʥʳ ʠ ʧʣʦʱʘʜʠ ʮʠʢʣʦʥʦʚ.  

ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʢʘʞʜʳʡ ʠʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʨʝʛʠʦʥʦʚ ʦʪʣʠʯʘʝʪʩʷ ʩʚʦ-

ʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʛʦʜʦʚʦʛʦ ʭʦʜʘ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʮʠʢʣʦʥʦʚ (ʯʘʩʪʦʪʳ ʠ ʢʦʣʠ-

ʯʝʩʪʚʘ ʜʥʝʡ ʩ ʮʠʢʣʦʥʘʤʠ). ʀʟ ʦʙʱʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʣʠʰʴ ʧʦ-

ʥʠʞʝʥʠʝ ʚʝʣʠʯʠʥ ʚ ʪʝʧʣʦʝ ʧʦʣʫʛʦʜʠʝ ʠ ʧʦʚʳʰʝʥʠʝ ʚ ʭʦʣʦʜʥʦʝ. ʇʨʝʞʜʝ ʚʩʝʛʦ, 

ʟʘʤʝʪʥʳ ʨʘʟʣʠʯʠʷ ʚ ʘʤʧʣʠʪʫʜʝ ʛʦʜʦʚʦʛʦ ʭʦʜʘ, ʢʦʪʦʨʘʷ ʤʠʥʠʤʘʣʴʥʘ ʥʘ ʟʘʧʘʜʝ 

ʉʄ (3,6 ʜʥʝʡ ʩ ʮʠʢʣʦʥʘʤʠ) ʠ ʤʘʢʩʠʤʘʣʴʥʘ ʥʘ ʚʦʩʪʦʢʝ ʨʝʛʠʦʥʘ (ʧʦʯʪʠ 12 ʜʥʝʡ 

ʩ ʮʠʢʣʦʥʘʤʠ), ʘ ʚ ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʟʘʥʠʤʘʝʪ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ 

(ʥʝʤʥʦʛʦ ʙʦʣʝʝ 7 ʜʥʝʡ ʩ ʮʠʢʣʦʥʘʤʠ). ʂʨʦʤʝ ʪʦʛʦ, ʤʝʩʷʮʳ ʥʘʩʪʫʧʣʝʥʠʷ ʤʘʢʩʠ-

ʤʫʤʘ ʠ ʤʠʥʠʤʫʤʘ ʚʝʣʠʯʠʥ ʪʦʞʝ ʨʘʟʣʠʯʥʳ. ɺ ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʤʘʢʩʠʤʫʤ 

ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʮʠʢʣʦʥʦʚ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʘʧʨʝʣʴ, ʘ ʤʠʥʠʤʫʤ ï ʥʘ ʠʶʣʴ, ʥʘ ʟʘ-

ʧʘʜʝ ʉʄ ʤʘʢʩʠʤʫʤ ʥʘʩʪʫʧʘʝʪ ʚ ʥʦʷʙʨʝ, ʤʠʥʠʤʫʤ ï ʚ ʠʶʥʝ, ʧʨʠ ʵʪʦʤ ʘʚʛʫʩʪ 

ʦʪʤʝʯʘʝʪʩʷ ʣʦʢʘʣʴʥʳʤ ʤʘʢʩʠʤʫʤʦʤ, ʥʘ ʚʦʩʪʦʢʝ ʉʄ ʤʘʢʩʠʤʫʤ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 
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ʜʝʢʘʙʨʴ ʠ ʷʥʚʘʨʴ, ʘ ʤʠʥʠʤʫʤ ï ʥʘ ʠʶʣʴ ʠ ʘʚʛʫʩʪ. ʍʘʨʘʢʪʝʨ ʛʦʜʦʚʦʛʦ ʭʦʜʘ ʧʦ-

ʚʪʦʨʷʝʤʦʩʪʠ ʮʠʢʣʦʥʦʚ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʉʄ ʧʦʭʦʞ ʥʘ ʪʠʧʠʯʥʳʡ ʛʦʜʦʚʦʡ ʭʦʜ 

çʩʠʣʦʚʳʭè ʧʘʨʘʤʝʪʨʦʚ ʮʠʢʣʦʥʦʚ (ʧʣʦʱʘʜʠ, ʛʣʫʙʠʥʳ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ). 

ʆ ʭʘʨʘʢʪʝʨʝ ʛʦʜʦʚʦʛʦ ʭʦʜʘ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʠʟʫʯʘʝʤʦʤ ʨʝʛʠ-

ʦʥʝ ʪʘʢʞʝ ʤʦʞʥʦ ʩʫʜʠʪʴ ʠʟ ʨʘʙʦʪʳ [426], ʚ ʢʦʪʦʨʦʡ ʠʩʩʣʝʜʦʚʘʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ 

ʩʦʙʳʪʠʡ ʮʠʢʣʦʛʝʥʝʟʘ ʚ ʦʩʥʦʚʥʳʭ ʛʝʥʝʨʠʨʫʶʱʠʭ ʠʭ ʨʘʡʦʥʘʭ ʉʨʝʜʠʟʝʤʥʦʤʦʨ-

ʩʢʦʛʦ ʙʘʩʩʝʡʥʘ, ʘ ʪʘʢʞʝ ʩʫʤʤʘʨʥʦ ʜʣʷ ʟʘʧʘʜʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʝʡ ʉʄ, ʧʨʠ-

ʯʝʤ ʏʝʨʥʦʝ ʤʦʨʝ ʚʢʣʶʯʘʣʦʩʴ ʚ ʚʦʩʪʦʯʥʫʶ ʯʘʩʪʴ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʥʘʩʪʦʷʱʝʡ 

ʨʘʙʦʪʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʛʦʜʦʚʦʤʫ ʭʦʜʫ ʘʢʪʠʚʥʦʩʪʠ ʮʠʢʣʦʥʦʚ ʤʦʞʥʦ ʩʨʘʚʥʠʪʴ ʩ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʘʙʦʪʳ [426] ʩ ʫʯʝʪʦʤ ʨʘʟʥʠʮʳ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʚʪʦʨʷʝʤʦʩʪʠ 

(ʩʫʤʤʘ ʜʥʝʡ ʩ ʮʠʢʣʦʥʘʤʠ ʠ ʢʦʣʠʯʝʩʪʚʦ ʩʦʙʳʪʠʡ ʮʠʢʣʦʛʝʥʝʟʘ). ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ 

ʩʦʙʳʪʠʷʭ ʮʠʢʣʦʛʝʥʝʟʘ ʪʘʢʞʝ ʥʘʙʣʶʜʘʶʪʩʷ ʣʦʢʘʣʴʥʳʡ ʤʘʢʩʠʤʫʤ ʧʦʚʪʦʨʷʝʤʦ-

ʩʪʠ ʮʠʢʣʦʥʦʚ ʥʘ ʟʘʧʘʜʝ ʉʄ ʚ ʘʚʛʫʩʪʝ, ʣʝʪʥʠʡ ʤʠʥʠʤʫʤ ʥʘ ʚʦʩʪʦʢʝ ʉʄ, ʘ ʪʘʢʞʝ 

ʚʝʩʝʥʥʠʡ ʤʘʢʩʠʤʫʤ ʠ ʣʝʪʥʠʡ ʤʠʥʠʤʫʤ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʮʠʢʣʦʥʦʚ ʚ ʏʝʨʥʦʤʦʨ-

ʩʢʦʤ ʨʝʛʠʦʥʝ.  

ɼʣʷ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʨʝʛʠʦʥʦʚ ʛʦʜʦʚʦʡ ʭʦʜ ʧʣʦʱʘʜʠ, ʛʣʫʙʠʥʳ ʠ ʠʥʪʝʥʩʠʚ-

ʥʦʩʪʠ ʮʠʢʣʦʥʦʚ ʠʤʝʝʪ ʦʙʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ: ʤʘʢʩʠʤʫʤ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʟʠʤʥʠʝ 

ʤʝʩʷʮʳ, ʘ ʤʠʥʠʤʫʤ ï ʥʘ ʣʝʪʥʠʝ. ʇʨʠ ʵʪʦʤ ʘʤʧʣʠʪʫʜʘ ʛʦʜʦʚʦʛʦ ʭʦʜʘ ʧʨʠʙʣʠʟʠ-

ʪʝʣʴʥʦ ʦʜʠʥʘʢʦʚʘ ʚ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʭ ʨʝʛʠʦʥʘʭ (ʥʝʤʥʦʛʦ ʙʦʣʝʝ 30 ʛʧʤ ʧʦ 

ʛʣʫʙʠʥʝ, 12 ʝʜ. ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ 800 ʪʳʩ. ʢʤ2 ʧʦ ʧʣʦʱʘʜʠ) ʠ ʥʝʤʥʦʛʦ ʥʠʞʝ (ʥʘ 

~25% ʧʦ ʛʣʫʙʠʥʝ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ 12% ʧʦ ʧʣʦʱʘʜʠ ʮʠʢʣʦʥʦʚ) ʚ ʏʝʨʥʦʤʦʨ-

ʩʢʦʤ ʨʝʛʠʦʥʝ. ʄʝʩʷʮʳ ʥʘʩʪʫʧʣʝʥʠʷ ʤʘʢʩʠʤʫʤʦʚ ʦʪʣʠʯʘʶʪʩʷ ʜʣʷ ʨʘʟʥʳʭ ʨʝʛʠ-

ʦʥʦʚ ʥʘ 1ï2 ʤʝʩʷʮʘ. ʅʘ ʟʘʧʘʜʝ ʉʄ ʤʘʢʩʠʤʫʤ ʚʩʝʭ çʩʠʣʦʚʳʭè ʧʘʨʘʤʝʪʨʦʚ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʜʝʢʘʙʨʝ ʠ ʷʥʚʘʨʝ, ʘ ʜʣʷ ʧʣʦʱʘʜʠ ʮʠʢʣʦʥʦʚ ʚ ʥʦʷʙʨʝ. 

ʅʘ ʚʦʩʪʦʢʝ ʉʄ ʤʝʩʷʮʳ ʤʘʢʩʠʤʫʤʦʚ ï ɻ ʪʦ ʜʝʢʘʙʨʴ ʠ ʷʥʚʘʨʴ, ʘ ʪʘʢʞʝ ʬʝʚ-

ʨʘʣʴ ʜʣʷ ʧʣʦʱʘʜʠ ʮʠʢʣʦʥʦʚ. ɺ ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʤʘʢʩʠʤʫʤ ʧʦ ʵʪʦʤʫ ʧʘ-

ʨʘʤʝʪʨʫ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʷʥʚʘʨʴ ʠ ʬʝʚʨʘʣʴ. ʉʭʦʞʝʡ ʯʝʨʪʦʡ ʛʦʜʦʚʦʛʦ ʭʦʜʘ çʩʠʣʦ-

ʚʳʭè ʧʘʨʘʤʝʪʨʦʚ ʮʠʢʣʦʥʦʚ ʚ ʨʝʛʠʦʥʘʭ ʷʚʣʷʝʪʩʷ ʥʘʩʪʫʧʣʝʥʠʝ ʤʝʩʷʮʝʚ ʥʘʠʤʝʥʴ-

ʰʠʭ ʚʝʣʠʯʠʥ ʚ ʠʶʣʝ ʠ ʘʚʛʫʩʪʝ, ʧʨʠ ʵʪʦʤ ʤʠʥʠʤʫʤ ʜʦʩʪʠʛʘʝʪʩʷ ʚ ʉʨʝʜʠʟʝʤʥʦ-

ʤʦʨʩʢʠʭ ʨʝʛʠʦʥʘʭ ʚ ʠʶʣʝ, ʘ ʚ ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ï ʚ ʘʚʛʫʩʪʝ. 
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ʈʠʩʫʥʦʢ 2.4. ɻʦʜʦʚʦʡ ʭʦʜ ʢʦʣʠʯʝʩʪʚʘ ʜʥʝʡ ʩ ʮʠʢʣʦʥʘʤʠ, ʧʣʦʱʘʜʠ ʠ ʛʣʫʙʠʥʳ ʮʠʢʣʦʥʦʚ ʚ 

ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ  
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ʈʠʩʫʥʦʢ 2.5. ʉʝʟʦʥʥʳʝ ʩʨʝʜʥʠʝ ʤʥʦʛʦʣʝʪʥʠʝ (1951ï2017 ʛʛ.) ʚʝʣʠʯʠʥʳ ʯʘʩʪʦʪʳ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʮʠʢʣʦʥʦʚ ʚ ʠʟʫʯʘʝʤʳʭ ʨʝʛʠʦʥʘʭ. ʇʣʘʥʢʠ ʧʦʛʨʝʰʥʦʩʪʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʜʦʚʝʨʠʪʝʣʴʥʦʤʫ ʫʨʦʚʥʶ 99%  

 

ɼʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ ʮʠʢʣʦʥʦʚ (ʯʘʩʪʦʪʘ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʮʠʢʣʦʥʦʚ) ʧʨʠʚʝ-

ʜʝʥʳ ʚ ʩʝʟʦʥʥʦʤ ʠ ʛʦʜʦʚʦʤ ʦʩʨʝʜʥʝʥʠʠ ʥʘ ʨʠʩ. 2.5. ʄʦʞʥʦ ʩʨʘʚʥʠʪʴ ʨʝʛʠʦʥʳ 

ʧʦ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʭʦʪʷ ʩʣʝʜʫʝʪ ʩʜʝʣʘʪʴ ʦʛʦʚʦʨʢʫ, ʯʪʦ ʧʣʦʱʘʜʴ ʨʝ-

ʛʠʦʥʦʚ ʥʝʤʥʦʛʦ ʦʪʣʠʯʘʝʪʩʷ (ʩʤ. ʧ. 1.4.2).  

ɿʠʤʦʡ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʝʞʜʫ ʨʝʛʠʦʥʘʤʠ 

ʧʦʯʪʠ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. ʕʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʦʙʦʩʪʨʝʥʠʝʤ ʤʝʞʰʠʨʦʪʥʳʭ ʛʨʘ-

ʜʠʝʥʪʦʚ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʟʠʤʥʠʡ ʩʝʟʦʥ, ʘʢʪʠʚʠʟʘʮʠʝʡ ʦʙʱʝʡ ʮʠʨʢʫʣʷʮʠʠ ʘʪʤʦ-

ʩʬʝʨʳ ʠ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʟʠʤʥʝʛʦ ʬʨʦʥʪʘ, ʯʪʦ ʩʛʣʘʞʠʚʘʝʪ ʨʝʛʠʦʥʘʣʴʥʳʝ 

0

0.1

0.2

0.3

0.4

͙ͣ͊͘ ͍͔͔ͫͤ͊ͭͦ͡ ͔ͦͫͤΈ͘ ͊ ͎ͦ͒

̉
͊
ͫ
ͭ
ͦ
ͭ
͊

͔͔̉ͪͤͦ ͔ͣͦͪ

˭͊ͨ͊͒ ˿͔͙͔͎ͪ͒ͣͤͦͦ͘ ͣͦͪΎ

ˤͦͫͭͦ͟ ˿͔͙͔͎ͪ͒ͣͤͦͦ͘ ͣͦͪΎ

0

2

4

6

8

10

12

14

16

18

20

͙ͣ͊͘ ͍͔͔ͫͤ͊ͭͦ͡ ͔ͦͫͤΈ͊͘ ͎ͦ͒

ˮ
ͤ
ͭ
͔
ͤ
ͫ
͙
͍
ͤ
ͦ
ͫ
ͭ
Έ
Σ
 
͎
ͨ
ͣ

͔͔̉ͪͤͦ ͔ͣͦͪ

˭͊ͨ͊͒ ˿͔͙͔͎ͪ͒ͣͤͦͦ͘ ͣͦͪΎ

ˤͦͫͭͦ͟ ˿͔͙͔͎ͪ͒ͣͤͦͦ͘ ͣͦͪΎ



81 

ʢʦʥʪʨʘʩʪʳ. ʀʩʢʣʶʯʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʥʘʷ ʯʘʩʪʦʪʘ ʟʠʤʥʠʭ ʮʠʢʣʦʥʦʚ ʚ 

ɺʦʩʪʦʯʥʦʤ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝ, ʛʣʫʙʠʥʘ ʢʦʪʦʨʳʭ ʟʥʘʯʠʤʦ ʥʝ ʦʪʣʠʯʘʝʪʩʷ. ʕʪʦ 

ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ ʚʦʩʪʦʢ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʷʚʣʷʝʪʩʷ ʦʩ-

ʥʦʚʥʦʡ ʦʙʣʘʩʪʴʶ ʚʳʭʦʜʘ ʠ ʨʘʟʨʫʰʝʥʠʷ ʮʠʢʣʦʥʦʚ ʠʟ ɿʘʧʘʜʥʦʛʦ ʉʨʝʜʠʟʝʤʥʦʤʦ-

ʨʴʷ [427]. ʂʨʦʤʝ ʪʦʛʦ, ʟʠʤʦʡ ʟʜʝʩʴ ʜʝʡʩʪʚʫʝʪ ʘʢʪʠʚʥʳʡ ʮʝʥʪʨ ʮʠʢʣʦʛʝʥʝʟʘ ʥʘʜ 

ʕʛʝʡʩʢʠʤ ʤʦʨʝʤ, ʘ ʪʘʢʞʝ ʥʘʜ ʂʠʧʨʦʤ ʠ ʉʨʝʜʥʠʤ ɺʦʩʪʦʢʦʤ [426, 427].  

ʃʝʪʦʤ ʦʪʤʝʯʘʶʪʩʷ ʥʘʠʙʦʣʴʰʠʝ ʨʝʛʠʦʥʘʣʴʥʳʝ ʢʦʥʪʨʘʩʪʳ. ʅʘʠʤʝʥʴʰʘʷ 

ʮʠʢʣʦʥʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ (ʧʦ ʚʩʝʤ ʧʘʨʘʤʝʪʨʘʤ ʮʠʢʣʦʥʦʚ) ʥʘʙʣʶʜʘʶʪʩʷ ʚ ɺʦ-

ʩʪʦʯʥʦʤ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝ. ʅʘʠʙʦʣʴʰʘʷ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʮʠʢʣʦʥʦʚ ʦʪʤʝʯʘʝʪʩʷ 

ʚ ɿʘʧʘʜʥʦʤ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝ. ʏʝʨʥʦʤʦʨʩʢʠʡ ʨʝʛʠʦʥ ʚʳʜʝʣʷʝʪʩʷ ʥʘʠʙʦʣʴʰʝʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʮʠʢʣʦʥʦʚ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʘʢʪʠʚʠʟʘʮʠʝʡ ʣʝʪʥʝʛʦ 

ʚʥʫʪʨʠʤʘʩʩʦʚʦʛʦ ʮʠʢʣʦʛʝʥʝʟʘ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʏʝʨʥʦʛʦ ʤʦʨʷ, ʘ ʪʘʢʞʝ ʥʘʜ ʉʨʝʜ-

ʥʠʤ ɺʦʩʪʦʢʦʤ [427]. ʄʝʩʪʥʳʝ ʮʠʢʣʦʥʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʝʙʦʣʴʰʠʤʠ ʨʘʟʤʝ-

ʨʘʤʠ ʠ ʤʘʣʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʤʦʞʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʠʭ ʚʢʣʘʜ ʥʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʨʝʜʥʝʡ ʧʣʦʱʘʜʠ ʠ ʧʦʚʪʦʨʷʝʤʦ-

ʩʪʠ, ʟʘʪʦ ʟʘʤʝʪʝʥ ʚ ʠʥʪʝʥʩʠʚʥʦʩʪʠ/ʛʣʫʙʠʥʝ. 

ɺ ʧʝʨʝʭʦʜʥʳʝ ʩʝʟʦʥʳ, ʚʝʩʥʦʡ ʠ ʦʩʝʥʴʶ, ʧʦ ʤʥʦʛʠʤ ʧʘʨʘʤʝʪʨʘʤ ʮʠʢʣʦʥʦʚ 

ʧʨʝʦʙʣʘʜʘʝʪ ʮʠʢʣʦʥʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ɿʘʧʘʜʥʦʛʦ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʷ. ɺʝʩʥʦʡ 

ï ʧʦ ʛʣʫʙʠʥʝ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʧʣʦʱʘʜʠ ʮʠʢʣʦʥʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ɺʦʩʪʦʯʥʳʤ 

ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝʤ ʠ ʏʝʨʥʦʤʦʨʩʢʠʤ ʨʝʛʠʦʥʦʤ. ʆʩʝʥʴʶ ï ʧʦ ʚʩʝʤ ʧʘʨʘʤʝʪʨʘʤ 

ʮʠʢʣʦʥʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ɺʦʩʪʦʯʥʳʤ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝʤ, ʧʦ ʯʘʩʪʦʪʝ ʠ ʧʣʦ-

ʱʘʜʠ ʮʠʢʣʦʥʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʏʝʨʥʦʤʦʨʩʢʠʤ ʨʝʛʠʦʥʦʤ. ʀʤʝʥʥʦ ʚ ɿʘʧʘʜʥʦʤ 

ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝ ʨʘʩʧʦʣʦʞʝʥʳ ʘʢʪʠʚʥʳʝ ʮʝʥʪʨʳ ʮʠʢʣʦʛʝʥʝʟʘ ʥʘʜ ɻʝʥʫʵʟʩʢʠʤ 

ʟʘʣʠʚʦʤ, ɸʪʣʘʩʩʢʠʤʠ ʛʦʨʘʤʠ, ʇʠʨʝʥʝʡʩʢʠʤ ʧʦʣʫʦʩʪʨʦʚʦʤ [426]. ʇʝʨʚʳʝ ʜʚʘ 

ʮʝʥʪʨʘ ʮʠʢʣʦʛʝʥʝʟʘ ʧʨʦʠʟʚʦʜʷʪ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʝ / ʛʣʫʙʦʢʠʝ, ʙʦʣʴʰʠʝ ʠ 

ʜʦʣʛʦʞʠʚʫʶʱʠʝ ʮʠʢʣʦʥʳ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ [427].  

ɺ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜ ʧʨʝʦʙʣʘʜʘʝʪ ʮʠʢʣʦʥʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚ ɿʘʧʘʜʥʦʤ ʉʨʝ-

ʜʠʟʝʤʥʦʤʦʨʴʝ: ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʏʝʨʥʦʤʦʨʩʢʠʤ ʨʝʛʠʦʥʦʤ ʧʦ ʚʩʝʤ ʧʘʨʘʤʝʪʨʘʤ 

ʮʠʢʣʦʥʦʚ, ʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ɺʦʩʪʦʯʥʳʤ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝʤ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, 

ʛʣʫʙʠʥʝ ʠ ʧʣʦʱʘʜʠ ʮʠʢʣʦʥʦʚ. 
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ʇʨʦʮʠʪʠʨʦʚʘʥʥʳʝ ʨʘʙʦʪʳ [426, 427] ʧʦʩʚʷʱʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʶ ʦʙʣʘʩʪʝʡ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʨʘʟʨʫʰʝʥʠʷ ʮʠʢʣʦʥʦʚ ʚ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʙʘʩʩʝʡʥʝ ʠ ʩʝʟʦʥ-

ʥʦʩʪʠ ʤʝʭʘʥʠʟʤʦʚ ʮʠʢʣʦʛʝʥʝʟʘ. ɺ ʨʘʙʦʪʘʭ [130, 160, 196, 282, 297] ʪʘʢʞʝ ʙʳʣʘ 

ʠʩʩʣʝʜʦʚʘʥʘ ʢʣʠʤʘʪʦʣʦʛʠʷ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʭ ʮʠʢʣʦʥʦʚ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʨʘʥʝʝ ʥʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʪʘʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʩʨʘʚʥʝʥʠʷ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢ-

ʪʠʚʥʦʩʪʠ ʧʦ ʦʙʱʝʡ ʯʘʩʪʦʪʝ, ʛʣʫʙʠʥʝ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʧʣʦʱʘʜʠ ʮʠʢʣʦʥʦʚ ʥʘʜ 

ʢʨʫʧʥʳʤʠ ʨʝʛʠʦʥʘʤʠ ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ, ʢʘʢ ʚ 

ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ.  

ʂʦʵʬʬʠʮʠʝʥʪʳ ʣʠʥʝʡʥʳʭ ʪʨʝʥʜʦʚ ʧʘʨʘʤʝʪʨʦʚ ʮʠʢʣʦʥʦʚ ʧʦ ʩʝʟʦʥʘʤ ʠ ʜʣʷ 

ʛʦʜʦʚʳʭ ʚʝʣʠʯʠʥ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 2.4 ʩ ʫʢʘʟʘʥʠʝʤ ʫʨʦʚʥʷ ʟʥʘʯʠʤʦʩʪʠ.  

 

ʊʘʙʣʠʮʘ 2.4. ʂʦʵʬʬʠʮʠʝʥʪʳ ʣʠʥʝʡʥʳʭ ʪʨʝʥʜʦʚ ʩʝʟʦʥʥʳʭ ʠ ʛʦʜʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʮʠʢʣʦʥʦʚ 

ʚ ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ (ʏʈ), ʟʘʧʘʜʥʦʡ (ɿʉʄ) ʠ ʚʦʩʪʦʯʥʦʡ (ɺʉʄ) ʯʘʩʪʷʭ ʉʨʝʜʠʟʝʤʥʦʛʦ 

ʤʦʨʷ ʟʘ ʧʝʨʠʦʜ 1951ï2017 ʛʛ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʪʨʝʥʜʦʚ ʦʙʦʟʥʘʯʝʥʘ: **** ï 99,9%; 

*** ï 99%; ** ï 95 %; * ï 90%, ʧʦʣʫʞʠʨʥʳʤ ʰʨʠʬʪʦʤ ï 80% 

 

ʈʘʡʦʥ 
ʉʝʟʦʥ 

/ ʛʦʜ 
ʏʘʩʪʦʪʘ 

ɼʥʠ ʩ  

ʮʠʢʣʦʥʘʤʠ 
ʇʣʦʱʘʜʴ ɻʣʫʙʠʥʘ 

ʀʥʪʝʥʩʠʚ-

ʥʦʩʪʴ 

ʏ
ʈ 

ʟʠʤʘ -0,002*** -0,255****  -0,003 -0,024 -0,007 

ʚʝʩʥʘ -0,002*** -0,266**** -0,0001 -0,013 -0,004 

ʣʝʪʦ +0,0004 +0,028 -0,0005 -0,031 -0,009 

ʦʩʝʥʴ -0,0006 -0,133* +0,005*** +0,174*** +0,018* 

ʛʦʜ -0,001** -0,632*** +0,0004 +0,033 +0,021* 

ɿ
ʉ
ʄ 

ʟʠʤʘ -0,00003 -0,025 -0,001 -0,039 -0,018 

ʚʝʩʥʘ -0,0005 -0,105** +0,001 +0,022 +0,001 

ʣʝʪʦ +0,00008 +0,004 -0,001 -0,045** -0,019** 

ʦʩʝʥʴ +0,00003 -0,022 +0,003 +0,075 +0,024 

ʛʦʜ -0,0002 -0,165* +0,0003 +0,001 -0,004 

ɺ
ʉ
ʄ 

ʟʠʤʘ +0,0005 +0,062 -0,001 +0,013 +0,005 

ʚʝʩʥʘ -0,0004 -0,067 -0,001 -0,010 -0,002 

ʣʝʪʦ +0,0001 +0,013 +0,0005 -0,037* -0,014 

ʦʩʝʥʴ -0,000003 -0,02 +0,003*** +0,089** +0,034*** 

ʛʦʜ -0,00002 -0,036 +0,0004 +0,013 +0,005 
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ɸʥʘʣʠʟ ʣʠʥʝʡʥʳʭ ʪʨʝʥʜʦʚ ʩʝʟʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʮʠʢʣʦʥʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʟʥʘʯʠʤʳʝ ʥʘ 99,9% ʠ 99% ʫʨʦʚʥʝ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʣʠʥʝʡʥʳʝ ʪʨʝʥʜʳ ʦʪʤʝʯʘ-

ʶʪʩʷ ʜʣʷ ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʚ ʧʦʚʪʦʨʷʝʤʦʩʪʠ (ʯʘʩʪʦʪʝ ʠ ʩʫʤʤʝ ʜʥʝʡ ʩ ʮʠʢ-

ʣʦʥʘʤʠ) ʟʠʤʦʡ ʠ ʚʝʩʥʦʡ, ʘ ʪʘʢʞʝ ʦʩʝʥʴʶ ʥʘ 80 ʠ 90% ʫʨʦʚʥʝ, ʯʪʦ, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, ʚʳʨʘʞʘʝʪʩʷ ʚ ʟʥʘʯʠʤʳʭ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʨʝʥʜʘʭ ʚ ʛʦʜʦʚʳʭ ʚʝʣʠʯʠʥʘʭ. 

ɿʥʘʯʠʤʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʪʨʝʥʜʳ ʚʳʜʝʣʷʶʪʩʷ ʦʩʝʥʴʶ ʚ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʛʣʫ-

ʙʠʥʝ (ʥʘ 99% ʫʨʦʚʥʝ) ʠ ʧʣʦʱʘʜʠ (ʥʘ 90% ʫʨʦʚʥʝ) ʮʠʢʣʦʥʦʚ ʚ ʏʝʨʥʦʤʦʨʩʢʦʤ 

ʨʝʛʠʦʥʝ.  

ɼʣʷ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʉʨʝʜʠʟʝʤʥʦʛʦ ʤʦʨʷ ʟʥʘʯʠʤʳʝ ʥʘ 95% ʫʨʦʚʥʝ ʣʠʥʝʡ-

ʥʳʝ ʪʨʝʥʜʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʠ ʦʪʤʝʯʘʶʪʩʷ ʜʣʷ ʦʪ-

ʜʝʣʴʥʳʭ ʩʝʟʦʥʦʚ: ʜʣʷ ʚʝʩʥʳ ʚ ʜʥʷʭ ʩ ʮʠʢʣʦʥʘʤʠ ʠ ʜʣʷ ʣʝʪʘ ʚ ʛʣʫʙʠʥʝ ʠ ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʠ ʮʠʢʣʦʥʦʚ. ʇʨʠ ʵʪʦʤ ʚ ʩʫʤʤʝ ʜʥʝʡ ʩ ʮʠʢʣʦʥʘʤʠ ʟʘ ʛʦʜ ʪʘʢʞʝ ʥʘʙʣʶ-

ʜʘʝʪʩʷ ʟʥʘʯʠʤʳʡ ʥʘ 90% ʫʨʦʚʥʝ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʪʨʝʥʜ.  

ʊʨʝʥʜʳ ʧʘʨʘʤʝʪʨʦʚ ʮʠʢʣʦʥʦʚ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʉʨʝʜʠʟʝʤʥʦʛʦ ʤʦʨʷ ʧʨʝ-

ʠʤʫʱʝʩʪʚʝʥʥʦ ʥʝʚʝʣʠʢʠ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ. ʇʦʜʦʙʥʦ ʏʝʨʥʦʤʦʨʩʢʦʤʫ ʨʝ-

ʛʠʦʥʫ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʉʨʝʜʠʟʝʤʥʦʛʦ ʤʦʨʷ ʟʥʘʯʠʤʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʢʦʵʬʬʠ-

ʮʠʝʥʪʳ ʦʧʨʝʜʝʣʝʥʳ ʜʣʷ ʦʩʝʥʠ ʚ ʧʣʦʱʘʜʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ (ʥʘ 99% ʫʨʦʚʥʝ) ʠ 

ʛʣʫʙʠʥʝ (ʥʘ 95% ʫʨʦʚʥʝ) ʮʠʢʣʦʥʦʚ. ʃʝʪʦʤ ʚʳʜʝʣʷʝʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʪʨʝʥʜ ʚ 

ʛʣʫʙʠʥʝ ʮʠʢʣʦʥʦʚ (ʥʘ 90% ʫʨʦʚʥʝ). 

ʇʦ ʨʘʟʥʳʤ ʤʝʪʦʜʘʤ ʚʳʜʝʣʝʥʠʷ ʮʠʢʣʦʥʦʚ ʥʘʜ ʉʨʝʜʠʟʝʤʥʳʤ ʤʦʨʝʤ ʟʘ ʧʝ-

ʨʠʦʜ 1979ï2008 ʛʛ. ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʪʨʝʥʜʳ ʯʘʩʪʦʪʳ ʮʠʢʣʦʥʦʚ 

ʚʝʩʥʦʡ ʠ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʣʝʪʦʤ, ʢʦʪʦʨʳʝ ʢʦʤʧʝʥʩʠʨʫʶʪʩʷ ʧʨʠ ʛʦʜʦʚʦʤ ʦʩʨʝʜ-

ʥʝʥʠʠ [282]. ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ XX ʚʝʢʘ ʚʳʜʝʣʷʣʠʩʴ ʦʪʨʠʮʘʪʝʣʴʥʳʝ 

ʪʝʥʜʝʥʮʠʠ ʯʘʩʪʦʪʳ ʟʠʤʥʠʭ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʭ ʮʠʢʣʦʥʦʚ [197, 428]. ʇʦ ʩʨʘʚ-

ʥʝʥʠʶ ʩ ʫʧʦʤʷʥʫʪʳʤʠ ʨʘʙʦʪʘʤʠ ʨʝʟʫʣʴʪʘʪʳ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳ-

ʚʘʶʪ ʪʨʝʥʜʳ ʧʘʨʘʤʝʪʨʦʚ ʮʠʢʣʦʥʦʚ ʜʣʷ ʨʷʜʘ ʜʣʠʥʦʡ >2-ʭ ʨʘʟ ʙʦʣʴʰʝ. ʇʨʠ ʵʪʦʤ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʦʚʧʘʜʝʥʠʝ ʧʦ ʦʪʨʠʮʘʪʝʣʴʥʦʤʫ ʟʥʘʢʫ ʪʨʝʥʜʘ ʯʘʩʪʦʪʳ ʮʠʢʣʦʥʦʚ 

ʚʝʩʥʦʡ (ʜʣʷ ɿʘʧʘʜʥʦʛʦ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʷ ʚ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ) ʩ ʨʝʟʫʣʴ-

ʪʘʪʘʤʠ [282] ʠ ʟʠʤʦʡ (ʜʣʷ ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʚ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ) 

ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ [197, 428]. 



84 

ʇʨʦʚʝʜʝʤ ʩʨʘʚʥʝʥʠʝ ʦʧʠʩʘʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ ʣʠʥʝʡʥʳʭ ʪʨʝʥʜʦʚ 

ʧʘʨʘʤʝʪʨʦʚ ʮʠʢʣʦʥʦʚ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʨʘʥʝʝ ʚ ʢʘʥʜʠʜʘʪʩʢʦʡ ʜʠʩ-

ʩʝʨʪʘʮʠʠ ʘʚʪʦʨʘ ʟʘ ʧʝʨʠʦʜ 1948ï2006 ʛʛ. (ʥʘ 11 ʣʝʪ ʢʦʨʦʯʝ). 

ɿʥʘʢ ʦʩʥʦʚʥʳʭ ʪʝʥʜʝʥʮʠʡ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʮʠʢʣʦʥʦʚ ʚ ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝ-

ʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʚ ʧʝʨʠʦʜ 1951ï2017 ʛʛ. ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 1948ï2006 ʛʛ. 

ʥʝ ʠʟʤʝʥʠʣʩʷ. ʇʨʠ ʵʪʦʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʜʦʩʪʠʛʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʛʦ 

ʫʨʦʚʥʷ ʚ ʣʝʪʥʝ-ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʚ ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʠ ʥʘ ʟʘʧʘʜʝ ʉʨʝʜʠ-

ʟʝʤʥʦʛʦ ʤʦʨʷ.  

ʇʨʦʜʣʝʥʠʝ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʧʝʨʠʦʜʘ ʥʘ 11 ʣʝʪ (2006ï2017 ʛʛ.) ʧʦʢʘʟʘʣʦ ʧʦ-

ʷʚʣʝʥʠʝ ʟʥʘʯʠʤʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʨʝʥʜʦʚ ʚ ʧʣʦʱʘʜʠ, ʛʣʫʙʠʥʝ ʠ ʠʥʪʝʥʩʠʚʥʦ-

ʩʪʠ ʮʠʢʣʦʥʦʚ ʚʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ ʚ ʦʩʝʥʥʠʡ ʩʝʟʦʥ, ʘ ʪʘʢʞʝ ʟʥʘʯʠʤʳʭ ʦʪʨʠʮʘʪʝʣʴ-

ʥʳʭ ʪʨʝʥʜʦʚ ʥʘ ʚʦʩʪʦʢʝ ʉʨʝʜʠʟʝʤʥʦʛʦ ʤʦʨʷ ʣʝʪʦʤ. ʇʨʠ ʵʪʦʤ ʚ ʧʣʦʱʘʜʠ ʮʠʢ-

ʣʦʥʦʚ ʟʘ ʙʦʣʝʝ ʜʣʠʥʥʳʡ ʧʝʨʠʦʜ ʧʝʨʝʩʪʘʣʠ ʙʳʪʴ ʟʥʘʯʠʤʳʤʠ ʪʨʝʥʜʳ ʟʠʤʦʡ ʚ 

ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʠ ʚʝʩʥʦʡ ʥʘ ʚʦʩʪʦʢʝ ʉʨʝʜʠʟʝʤʥʦʛʦ ʤʦʨʷ. ʕʪʦ ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ ʥʘʣʠʯʠʶ ʤʝʞʜʝʩʷʪʠʣʝʪʥʠʭ ʢʦʣʝʙʘʥʠʡ ʚ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʮʠʢ-

ʣʦʥʦʚ. ʊʘʢ ʵʪʦ ʞʝ, ʥʘʚʝʨʥʦʝ, ʝʩʪʴ ʩʣʝʜʩʪʚʠʝ ʥʘʣʠʯʠʷ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ (ʤʝʞʜʝ-

ʩʷʪʠʣʝʪʥʠʭ) ʚʘʨʠʘʮʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʯʝʪʳʨʝʭʩʨʦʯʥʳʭ ʜʘʥʥʳʭ ʚʳʩʦʪʳ ʛʝʦʧʦ-

ʪʝʥʮʠʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠʟ ʨʝʘʥʘʣʠʟʘ NCEP / NCAR ʟʘ ʧʝʨʠʦʜ 1951ï2017 ʛʛ. 

ʧʦʣʫʯʝʥʳ ʫʪʦʯʥʝʥʥʳʝ ʤʘʩʩʠʚʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʘʨʘʤʝʪʨʦʚ ʮʠʢʣʦʥʦʚ ʜʣʷ ʪʨʝʭ 

ʢʨʫʧʥʳʭ ʯʘʩʪʝʡ ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ.  

ʉʨʘʚʥʝʥʠʝ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ, ɿʘʧʘʜ-

ʥʦʤ ʠ ɺʦʩʪʦʯʥʦʤ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝ ʧʦʢʘʟʘʣʦ ʩʣʝʜʫʶʱʠʝ ʨʝʛʠʦʥʘʣʴʥʳʝ ʦʩʦ-

ʙʝʥʥʦʩʪʠ. ʏʝʨʥʦʤʦʨʩʢʠʡ ʨʝʛʠʦʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʠʙʦʣʴʰʠʤ ʨʘʟʙʨʦʩʦʤ (ʜʠʩ-

ʧʝʨʩʠʝʡ) ʤʥʦʛʦʣʝʪʥʝʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʚʝʣʠʯʠʥ ʯʘʩʪʦʪʳ ʠ ʛʣʫ-

ʙʠʥʳ ʮʠʢʣʦʥʦʚ. ɿʘʧʘʜʥʦʝ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝ ʦʪʣʠʯʘʝʪʩʷ ʥʘʠʙʦʣʴʰʝʡ ʮʠʢʣʦʥʠ-

ʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʩ ʥʘʠʤʝʥʴʰʝʡ ʘʤʧʣʠʪʫʜʦʡ ʛʦʜʦʚʦʛʦ ʭʦʜʘ. ɺ ɺʦʩʪʦʯʥʦʤ 

ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʠʙʦʣʴʰʘʷ ʘʤʧʣʠʪʫʜʘ ʛʦʜʦʚʦʛʦ ʭʦʜʘ ʧʘʨʘʤʝʪ-

ʨʦʚ ʮʠʢʣʦʥʦʚ. ʄʘʢʩʠʤʫʤ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʮʠʢʣʦʥʦʚ ʧʨʠʭʦʜʠʪʩʷ ʚ ʉʨʝʜʠʟʝʤʥʦ-

ʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʥʘ ʟʠʤʫ, ʘ ʚ ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʥʘ ʚʝʩʥʫ (ʘʧʨʝʣʴ).  



85 

ɿʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʝʙʦʣʴʰʠʝ, ʦʙʲʷʩʥʷʶʱʠʝ ʧʨʠ-

ʤʝʨʥʦ 5ï10% ʠʟʤʝʥʯʠʚʦʩʪʠ ʣʠʥʝʡʥʳʝ ʪʨʝʥʜʳ: ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʜʣʷ ʯʘʩʪʦʪʳ 

ʮʠʢʣʦʥʦʚ ʚʦ ʚʩʸʤ ʨʝʛʠʦʥʝ ʚʝʩʥʦʡ, ʘ ʚ ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʚʝʩʥʦʡ ʠ ʟʠʤʦʡ, 

ʠ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʪʨʝʥʜʳ ʜʣʷ ʧʣʦʱʘʜʠ ʠ ʛʣʫʙʠʥʳ/ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʮʠʢʣʦʥʦʚ ʚʦ 

ʚʩʸʤ ʨʝʛʠʦʥʝ ʦʩʝʥʴʶ.  

2.3. ɻʣʫʙʦʢʠʝ ʮʠʢʣʦʥʳ ʚ ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ 

2.3.1. ʉʝʟʦʥʥʳʝ ʠ ʩʨʝʜʥʝʤʝʩʷʯʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ɸʢʪʠʚʥʦʩʪʴ ʛʣʫʙʦʢʠʭ ʮʠʢʣʦʥʦʚ ʙʳʣʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʚ ʨʘʙʦʪʝ ʢʘʢ ʯʘ-

ʩʪʦʪʘ ʮʠʢʣʦʥʦʚ, ʧʨʝʚʳʰʘʶʱʠʭ ʦʧʨʝʜʝʣʸʥʥʳʡ ʧʦʨʦʛ ʧʦ ʛʣʫʙʠʥʝ (Rd) ʠʣʠ ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʠ (Ri). ʎʠʢʣʦʥʳ, ʧʨʝʚʳʰʘʶʱʠʝ ʧʦʨʦʛ 0,75 ʢʚʘʥʪʠʣʷ, ʥʘʟʳʚʘʣʠʩʴ 

ʠʥʪʝʥʩʠʚʥʳʤʠ (Ri75 ʠ Rd75), ʘ ʧʨʝʚʳʰʘʶʱʠʝ ʧʦʨʦʛ 0,95 ʢʚʘʥʪʠʣʷ ï ɻ ʢʩʪʨʝ-

ʤʘʣʴʥʳʤʠ (Ri95 ʠ Rd95). 

ʉʥʘʯʘʣʘ ʨʘʩʩʤʦʪʨʠʤ ʠ ʩʨʘʚʥʠʤ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʠ ʨʘʟʙʨʦʩ ʟʥʘʯʝʥʠʡ 

(ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ů) ʯʘʩʪʦʪʳ ʧʦʣʫʯʝʥʥʳʭ ʨʷʜʦʚ ʛʣʫʙʦʢʠʭ ʮʠʢʣʦʥʦʚ ʧʦ 

ʩʝʟʦʥʘʤ, ʘ ʟʘʪʝʤ ʧʦ ʤʝʩʷʮʘʤ. ɼʣʷ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʮʠʢʣʦʥʦʚ ʚ ʨʝʛʠʦʥʝ ʭʘ-

ʨʘʢʪʝʨʥʦ ʫʚʝʣʠʯʝʥʠʝ ʟʠʤʦʡ ʠ ʫʤʝʥʴʰʝʥʠʝ ʣʝʪʦʤ [317]. ʉʨʘʚʥʝʥʠʝ ʩʝʟʦʥʥʦʡ ʠ 

ʛʦʜʦʚʦʡ ʯʘʩʪʦʪʳ ʨʷʜʦʚ ʛʣʫʙʦʢʠʭ ʮʠʢʣʦʥʦʚ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2.6.  

 

ʈʠʩʫʥʦʢ 2.6. ʉʝʟʦʥʥʳʝ ʠ ʛʦʜʦʚʳʝ ʟʥʘʯʝʥʠʷ ʯʘʩʪʦʪʳ ʠʥʪʝʥʩʠʚʥʳʭ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦ-

ʥʦʚ (Ri75/Rd75 ʠ Ri95/Rd95, ʚʳʜʝʣʝʥʥʳʭ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ/ʛʣʫʙʠʥʝ) ʚ ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝʛʠ-

ʦʥʝ. ʇʦʜʧʠʩʠ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʢʨʫʛʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ. 
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ʏʘʩʪʦʪʘ ʛʣʫʙʦʢʠʭ ʮʠʢʣʦʥʦʚ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʧʦ ʛʣʫʙʠʥʝ ʮʠʢʣʦʥʦʚ (Rd75 ʠ 

Rd95), ʚʳʰʝ ʚ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜ ʠ ʚʦ ʚʩʝ ʩʝʟʦʥʳ, ʯʝʤ ʯʘʩʪʦʪʘ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʧʦ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ (Ri75 ʠ Ri95). ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʘʨʘʤʝʪʨ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʫʯʠʪʳʚʘʝʪ ʧʣʦʱʘʜʴ ʮʠʢʣʦʥʘ ʠ ʤʦʞʝʪ ʙʳʪʴ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥ ʢʘʢ çʩʨʝʜʥʷʷ ʛʣʫ-

ʙʠʥʘè ʮʠʢʣʦʥʘ.  

ʉʘʤʳʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʯʘʩʪʦʪʳ ʛʣʫʙʦʢʠʭ ʮʠʢʣʦʥʦʚ ʦʪʤʝʯʘʶʪʩʷ ʟʠʤʦʡ 

(ʩ ʤʘʢʩʠʤʫʤʦʤ ʚ ʬʝʚʨʘʣʝ), ʘ ʩʘʤʳʝ ʥʠʟʢʠʝ ï ʣʝʪʦʤ (ʩ ʤʠʥʠʤʫʤʦʤ ʚ ʘʚʛʫʩʪʝ). 

ʉʨʝʜʥʠʝ ʟʠʤʥʠʝ ʟʥʘʯʝʥʠʷ ʯʘʩʪʦʪʳ ʠʥʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦʥʦʚ ʚ 6ï8 ʨʘʟ ʚʳʰʝ ʣʝʪ-

ʥʠʭ ʟʥʘʯʝʥʠʡ, ʚ 2,3ï2,5 ʨʘʟʘ ʚʳʰʝ ʦʩʝʥʥʠʭ ʟʥʘʯʝʥʠʡ ʠ ʚ 1,2ï1,3 ʨʘʟʘ ʚʳʰʝ ʚʝ-

ʩʝʥʥʠʭ ʟʥʘʯʝʥʠʡ. ʏʘʩʪʦʪʘ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ ʟʠʤʦʡ ʚ 2,4ï2,8 ʨʘʟʘ ʚʳʰʝ, 

ʯʝʤ ʚʝʩʥʦʡ, ʠ ʙʦʣʝʝ ʯʝʤ ʚ 3,5 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʦʩʝʥʴʶ. ʄʥʦʛʦʣʝʪʥʝʝ ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ ʣʝʪʥʝʡ ʯʘʩʪʦʪʳ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ ʚ ʧʝʨʠʦʜ 1951ï2017 ʛʦʜʦʚ 

ʙʳʣʦ ʙʣʠʟʢʦ ʢ ʥʫʣʶ (ʩ ʤʘʷ ʧʦ ʘʚʛʫʩʪ), ʧʦʩʢʦʣʴʢʫ ʪʘʢʠʝ ʮʠʢʣʦʥʳ ʚʳʜʝʣʷʶʪʩʷ 

ʪʦʣʴʢʦ ʚ ʦʧʨʝʜʝʣʝʥʥʳʝ ʛʦʜʳ. 

ɻʦʜʦʚʦʡ ʭʦʜ ʧʦ ʤʝʩʷʮʘʤ ʘʥʘʣʦʛʠʯʝʥ ʧʦ ʩʨʝʜʥʠʤ ʤʥʦʛʦʣʝʪʥʠʤ ʠ ʩʪʘʥʜʘʨʪ-

ʥʳʤ ʦʪʢʣʦʥʝʥʠʷʤ (ʨʠʩ. 2.7) ʢʘʢ ʜʣʷ ʠʥʪʝʥʩʠʚʥʳʭ (Ri75 ʠ Rd75), ʪʘʢ ʠ ʵʢʩʪʨʝ-

ʤʘʣʴʥʳʭ (Ri95 ʠ Rd95) ʮʠʢʣʦʥʦʚ.  

ʆʩʦʙʝʥʥʦʩʪʴʶ ʛʦʜʦʚʦʛʦ ʭʦʜʘ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ (ʨʠʩ. 2.7ʙ,ʛ) ʷʚʣʷ-

ʝʪʩʷ ʙʦʣʝʝ ʨʝʟʢʦʝ ʧʦʥʠʞʝʥʠʝ ʦʪ ʟʠʤʥʠʭ ʤʝʩʷʮʝʚ ʢ ʚʝʩʝʥʥʠʤ, ʯʪʦ ʧʨʠʚʦʜʠʣʦ ʢ 

ʥʘʠʙʦʣʴʰʝʡ ʘʢʪʠʚʥʦʩʪʠ ʵʪʠʭ ʮʠʢʣʦʥʦʚ ʩ ʥʦʷʙʨʷ ʧʦ ʤʘʨʪ (ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʣʷ 

ʠʥʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦʥʦʚ ʥʘʠʙʦʣʴʰʘʷ ʘʢʪʠʚʥʦʩʪʴ ʦʪʤʝʯʘʝʪʩʷ ʩ ʥʦʷʙʨʷ ʧʦ ʤʘʡ). 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦʥʦʚ (ʨʠʩ. 2.7ʘ,ʚ), ʪʦ ʩʝʥʪʷʙʨʴ ʥʘʨʫʰʘʝʪ ʤʦʥʦ-

ʪʦʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʦʪ ʣʝʪʘ ʢ ʟʠʤʝ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʠʢʦʤ ʩʨʝʜʥʠʭ ʤʥʦʛʦʣʝʪ-

ʥʠʭ ʟʥʘʯʝʥʠʡ ʠ ʩʪʘʥʜʘʨʪʥʳʭ ʦʪʢʣʦʥʝʥʠʡ. ʄʥʦʛʦʣʝʪʥʠʝ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʠʥ-

ʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦʥʦʚ ʙʳʣʠ ʚʳʰʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʩ ʥʦʷʙʨʷ ʧʦ ʘʧʨʝʣʴ, 

ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʟʥʘʯʝʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʳʣʠ ʙʣʠʞʝ ʢ ʩʨʝʜʥʝʤʫ ʟʘ ʵʪʠ 

ʤʝʩʷʮʳ, ʠ ʥʠʞʝ ʩ ʤʘʷ ʧʦ ʦʢʪʷʙʨʴ, ʢʦʛʜʘ ʟʥʘʯʝʥʠʷ ʙʳʣʠ ʨʘʟʙʨʦʩʘʥʳ ʚ ʙʦʣʝʝ ʰʠ-

ʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ.  

ʆʩʦʙʝʥʥʦʩʪʴ ʠʥʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦʥʦʚ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ ʨʘʟ-

ʙʨʦʩ ʟʥʘʯʝʥʠʡ (ů) ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʨʝʜʥʝʛʦ ʥʘʙʣʶʜʘʣʩʷ ʚ ʷʥʚʘʨʝ (ʨʠʩ. 2.7ʘ,ʚ), ʚ 
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ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ (M) ʢʘʢ ʠʥʪʝʥʩʠʚʥʳʭ, ʪʘʢ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢ-

ʣʦʥʦʚ ʠ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ ʙʳʣʠ ʚ ʬʝʚʨʘʣʝ 

(ʨʠʩ. 2.7). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʷʥʚʘʨʝ, ʘ ʪʘʢʞʝ ʚ ʩʝʥʪʷʙʨʝ, ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʤʦʛʫʪ 

ʙʳʪʴ ʤʝʥʝʝ ʧʨʝʜʩʢʘʟʫʝʤʳʤʠ ʜʣʷ ʠʥʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦʥʦʚ, ʯʝʤ, ʥʘʧʨʠʤʝʨ, ʚ ʬʝʚ-

ʨʘʣʝ. ʕʪʘ ʦʩʦʙʝʥʥʦʩʪʴ ʪʘʢʞʝ ʦʧʠʩʳʚʘʝʪʩʷ ʚ ʧ. 3.4. ʏʪʦ ʢʘʩʘʝʪʩʷ ʵʢʩʪʨʝʤʘʣʴʥʳʭ 

ʮʠʢʣʦʥʦʚ (ʨʠʩ. 2.7ʙ,ʛ), ʪʦ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʚʳʰʝ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʚʦ 

ʚʩʝ ʤʝʩʷʮʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠ ʠʟ-ʟʘ ʥʠʟʢʠʭ ʟʥʘʯʝʥʠʡ ʯʘʩʪʦʪ ʤʳ ʥʝ ʧʳʪʘʣʠʩʴ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʤʦʜʝʣʠʨʦʚʘʪʴ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʮʠʢʣʦʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ 

ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. 

 

  
a ʙ 

  
ʚ ʛ 

 

ʈʠʩʫʥʦʢ 2.7. ɻʦʜʦʚʦʡ ʭʦʜ ʩʨʝʜʥʠʭ ʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ (M) ʠ ʩʪʘʥʜʘʨʪʥʳʭ ʦʪʢʣʦʥʝʥʠʡ 

(ů) ʯʘʩʪʦʪʳ ʛʣʫʙʦʢʠʭ ʮʠʢʣʦʥʦʚ ʚ ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ: (a,ʚ) ʠʥʪʝʥʩʠʚʥʳʝ ʮʠʢʣʦʥʳ (Ri75 

ʠ Rd75); (ʙ,ʛ) ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʮʠʢʣʦʥʳ (Ri95 ʠ Rd95). 

 

ʌʝʚʨʘʣʴ ʷʚʣʷʝʪʩʷ ʤʝʩʷʮʝʤ ʤʘʢʩʠʤʘʣʴʥʦʡ ʯʘʩʪʦʪʳ ʛʣʫʙʦʢʠʭ ʮʠʢʣʦʥʦʚ ʉʝ-

ʚʝʨʥʦʛʦ ʧʦʣʫʰʘʨʠʷ [117]. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʨʘʙʦʪʝ [117] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴ-

ʥʘʷ ʯʘʩʪʦʪʘ ʛʣʫʙʦʢʠʭ ʮʠʢʣʦʥʦʚ ʩʤʝʩʪʠʣʘʩʴ ʥʘ ʚʝʩʝʥʥʠʝ ʤʝʩʷʮʳ ʚ ʧʦʩʣʝʜʥʠʝ 

ʜʝʩʷʪʠʣʝʪʠʷ XX ʚʝʢʘ, ʪ.ʝ. ʜʦ 1980 ʛʦʜʘ ʛʣʫʙʦʢʠʝ ʮʠʢʣʦʥʳ ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʷʥʚʘʨʝ 
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ʠ ʬʝʚʨʘʣʝ, ʘ ʧʦʩʣʝ ʵʪʦʛʦ ʚ ʬʝʚʨʘʣʝ ʠ ʤʘʨʪʝ. ɺ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʧʨʦʚʝʜʝʥʥʦʤ 

ʜʣʷ ʧʝʨʠʦʜʘ 1951ï2017 ʛʛ., ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʩʨʝʜʥʠʝ ʤʥʦʛʦʣʝʪʥʠʝ ʟʥʘʯʝʥʠʷ ʯʘ-

ʩʪʦʪʳ ʠʥʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦʥʦʚ (Ri75 ʠ Rd75) ʙʳʣʠ ʧʦʭʦʞʠʤʠ ʚ ʷʥʚʘʨʝ ʠ ʤʘʨʪʝ 

ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʚ ʤʘʨʪʝ; ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʣʷ ʯʘʩʪʦʪʳ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ 

(Ri95 ʠ Rd95) ʟʥʘʯʝʥʠʷ ʚ ʷʥʚʘʨʝ ʙʳʣʠ ʚʳʰʝ, ʯʝʤ ʚ ʤʘʨʪʝ. 

ʀʟ-ʟʘ ʚʳʩʦʢʦʡ ʢʦʨʨʝʣʷʮʠʠ (0,9-0,99) ʤʝʞʜʫ ʯʘʩʪʦʪʦʡ ʛʣʫʙʦʢʠʭ ʮʠʢʣʦʥʦʚ, 

ʦʧʨʝʜʝʣʷʝʤʳʭ ʧʦ ʛʣʫʙʠʥʝ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ (Rd75/95 ʠ Ri75/95), ʠ ʧʨʠʥʠʤʘʷ ʚʦ 

ʚʥʠʤʘʥʠʝ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʢʦʤʧʣʝʢʩʥʳʤ ʧʘʨʘʤʝʪʨʦʤ, ʢʦʪʦ-

ʨʳʡ ʫʯʠʪʳʚʘʝʪ ʢʘʢ ʛʣʫʙʠʥʫ, ʪʘʢ ʠ ʧʣʦʱʘʜʴ ʮʠʢʣʦʥʦʚ, ʜʘʣʝʝ ʧʦʜ ʠʥʪʝʥʩʠʚʥʳʤʠ 

ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʤʠ ʮʠʢʣʦʥʘʤʠ ʧʦʥʠʤʘʶʪʩʷ ʪʝ ʛʣʫʙʦʢʠʝ ʮʠʢʣʦʥʳ, ʢʦʪʦʨʳʝ 

ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, Ri75 ʠ Ri95). 

2.3.2. ʄʥʦʛʦʣʝʪʥʷʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʠ ʣʠʥʝʡʥʳʝ ʪʨʝʥʜʳ 

ʄʥʦʛʦʣʝʪʥʶʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʩʝʟʦʥʥʦʡ ʯʘʩʪʦʪʳ ʠʥʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦʥʦʚ ʥʘ 

ʬʦʥʝ ʦʙʱʝʡ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʟʘ ʧʝʨʠʦʜ 

1951 ï 2017 ʛʛ., ʘ ʪʘʢʞʝ ʛʦʜʦʚʳʝ ʚʝʣʠʯʠʥ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʵʢʩʪʨʝʤʘʣʴʥʦʡ ʯʘ-

ʩʪʦʪʳ ʮʠʢʣʦʥʦʚ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʨʘʩʩʤʦʪʨʠʤ ʥʘ ʦʩʥʦʚʝ ʨʠʩ. 2.8.  

ɺ ʠʟʤʝʥʯʠʚʦʩʪʠ ʯʘʩʪʦʪʳ ʮʠʢʣʦʥʦʚ ʚ ʦʩʥʦʚʥʦʤ ʟʘʤʝʪʥʳ ʧʦ ʜʚʘ ʠʥʪʝʨʚʘʣʘ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʘʥʦʤʘʣʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʠʦʜʳ ʦʢʦʣʦ 30, 

40 ʠ 50 ʣʝʪ ʦʪʤʝʯʘʶʪʩʷ ʟʠʤʦʡ, ʚʝʩʥʦʡ ʠ ʣʝʪʦʤ ʜʣʷ ʦʙʱʝʡ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢ-

ʪʠʚʥʦʩʪʠ ʠ ʟʠʤʦʡ ʜʣʷ ʠʥʪʝʥʩʠʚʥʦʡ, ʘ ʪʘʢʞʝ ʜʣʷ ʛʦʜʦʚʳʭ ʚʝʣʠʯʠʥ. ɹʦʣʝʝ ʚʳʩʦ-

ʢʦʯʘʩʪʦʪʥʳʡ ʧʝʨʠʦʜ ʦʢʦʣʦ 25 ʣʝʪ ʟʘʤʝʪʝʥ ʚ ʯʘʩʪʦʪʝ ʠʥʪʝʥʩʠʚʥʦʡ ʮʠʢʣʦʥʠʯʝ-

ʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʝʩʥʦʡ ʠ ʦʩʝʥʴʶ. ʇʨʠ ʵʪʦʤ ʢ 2017 ʛʦʜʫ ʧʦʚʩʝʤʝʩʪʥʦ ʥʘʙʣʶ-

ʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʯʘʩʪʦʪʳ ʢʘʢ ʦʙʱʝʡ, ʪʘʢ ʠ ʠʥʪʝʥʩʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʮʠʢʣʦ-

ʥʦʚ. ɻʦʜʦʚʘʷ ʯʘʩʪʦʪʘ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ ʙʫʜʝʪ ʧʨʠʚʝʜʝʥʘ ʠ ʨʘʩʩʤʦʪʨʝʥʘ 

ʥʠʞʝ ʦʪʜʝʣʴʥʦ. 

ʂʘʢ ʚʠʜʥʦ ʥʘ ʨʠʩ. 2.9, ʯʘʩʪʦʪʘ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ ʤʘʢʩʠʤʘʣʴʥʘ ʟʠ-

ʤʦʡ; ʚʝʩʥʦʡ ʦʥʘ ʤʝʥʴʰʝ, ʥʦ ʥʝʤʥʦʛʦ ʙʦʣʴʰʝ, ʯʝʤ ʦʩʝʥʴʶ; ʣʝʪʦʤ ʚʳʜʝʣʷʶʪʩʷ 

ʝʜʠʥʠʯʥʳʝ ʩʣʫʯʘʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ ʚ 1969, 1971, 1982 ʠ 1994 ʛʦʜʘʭ. ɺ 

ʵʪʠ ʛʦʜʳ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 1994 ʛʦʜʘ, ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʨʘʙʦʪʳ [368], ʥʘ ʧʨʠ-

ʙʨʝʞʥʳʭ ʩʪʘʥʮʠʷʭ ʥʘʙʣʶʜʘʣʠʩʴ ʣʝʪʥʠʝ ʰʪʦʨʤʳ. ɺ 1982 ʠ 1994 ʛʦʜʘʭ ʥʘ 
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ʥʝʢʦʪʦʨʳʭ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʷʭ ʣʝʪʥʠʝ ʦʩʘʜʢʠ ʙʳʣʠ ʚʳʰʝ 

ʥʦʨʤʳ [84]. ɺ ʨʘʙʦʪʝ [407] ʫʢʘʟʘʥʥʳʝ ʛʦʜʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʨʝʜʥʝʡ (1969, 

1971 ʛʛ.) ʠ ʚʳʩʦʢʦʡ (1982, 1994 ʛʛ.) ʯʘʩʪʦʪʦʡ ʮʠʢʣʦʥʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 500 ʛʇʘ 

ʚ ʮʝʥʪʨʝ ʠ ʥʘ ʚʦʩʪʦʢʝ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʚ ʪʝʧʣʦʝ ʧʦʣʫʛʦʜʠʝ (ʩ ʩʝ-

ʨʝʜʠʥʳ ʘʧʨʝʣʷ ʜʦ ʩʝʨʝʜʠʥʳ ʦʢʪʷʙʨʷ).  

 

 

 

 
 

ʈʠʩʫʥʦʢ 2.8. ʄʥʦʛʦʣʝʪʥʷʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʯʘʩʪʦʪʳ ʦʙʱʝʡ ʠ ʠʥʪʝʥʩʠʚʥʦʡ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢ-

ʪʠʚʥʦʩʪʠ ʚ ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʧʦ ʩʝʟʦʥʘʤ ʠ ʟʘ ʛʦʜ (ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʯʘʩʪʦʪʳ ʵʢʩʪʨʝʤʘʣʴ-

ʥʦʡ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʟʘ ʛʦʜ) ʟʘ ʧʝʨʠʦʜ 1951 ï 2017 ʛʛ. ʇʨʷʤʘʷ ʦʙʦʟʥʘʯʘʝʪ ʣʠʥʝʡ-

ʥʳʡ ʪʨʝʥʜ, ʢʨʠʚʘʷ ï ʥʠʟʢʦʯʘʩʪʦʪʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʧʦʩʣʝ ʬʠʣʴʪʨʘʮʠʠ Ó14 ʣʝʪ. 

 

ʅʘ ʨʠʩ. 2.9 ʚʠʜʥʳ ʧʝʨʠʦʜʳ ʧʦʚʳʰʝʥʠʷ ʠ ʧʦʥʠʞʝʥʠʷ ʯʘʩʪʦʪʳ ʵʢʩʪʨʝʤʘʣʴ-

ʥʳʭ ʮʠʢʣʦʥʦʚ: ʧʦʩʣʝ ʥʠʟʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʮʠʢʣʦʥʦʚ ʚ ʥʘʯʘʣʝ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʘ-

ʝʪʩʷ ʤʘʢʩʠʤʫʤ ʚ ʢʦʥʮʝ 60-ʭ ï ʥʘʯʘʣʝ 70-ʭ ʛʦʜʦʚ ʠ ʤʠʥʠʤʫʤ ʚ 80-ʝ ï 90-ʝ ʛʦʜʳ, 

ʧʨʠ ʵʪʦʤ ʚ 80-ʝ ʛʦʜʳ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʮʠʢʣʦʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʦʩʝ-

ʥʴʶ, ʘ ʟʠʤʦʡ ʤʠʥʠʤʫʤ ʧʨʠʭʦʜʠʣʩʷ ʥʘ 90-ʝ ʛʦʜʳ, ʧʦʩʣʝ ʯʝʛʦ ʩʥʦʚʘ ʥʘʯʘʣʦʩʴ 
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ʧʦʚʳʰʝʥʠʝ ʯʘʩʪʦʪʳ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ. ɺ ʛʦʜʦʚʦʡ ʯʘʩʪʦʪʝ ʵʢʩʪʨʝʤʘʣʴ-

ʥʳʭ ʮʠʢʣʦʥʦʚ (ʨʠʩ. 2.9ʙ) ʟʘʤʝʪʥʳ ʪʝ ʞʝ ʥʠʟʢʦʯʘʩʪʦʪʥʳʝ ʧʝʨʠʦʜʳ ʘʥʦʤʘʣʠʡ: 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʚ 1963 ï 1982 ʛʛ. ʠ ʚ 2000-ʝ ʛʦʜʳ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʜʦ 1963 ʛ. ʠ 

ʚ 80-ʝ ï 90-ʝ ʛʦʜʳ. ʇʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʧʝʨʠʦʜʘʤʠ ʧʦʚʳʰʝʥʠʷ 

ʠ ʧʦʥʠʞʝʥʠʷ ʰʪʦʨʤʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ [18]. 

 
ʘ 

 
ʙ 

 
ʈʠʩʫʥʦʢ 2.9. ʉʝʟʦʥʥʘʷ (ʘ) ʠ ʛʦʜʦʚʘʷ (ʙ) ʯʘʩʪʦʪʘ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ ʚ ʏʝʨʥʦʤʦʨʩʢʦʤ 

ʨʝʛʠʦʥʝ 

 

ɼʘʣʝʝ ʫʪʦʯʥʷʶʪʩʷ ʠʥʪʝʨʚʘʣʳ ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʝʨʠʦʜʦʚ ʥʠʟʢʦ-

ʯʘʩʪʦʪʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʛʣʫʙʦʢʠʭ ʮʠʢʣʦʥʦʚ ʥʘ ʦʩʥʦʚʝ ʨʷʜʦʚ ʩʪʘʥʜʘʨʪʠʟʠʨʦ-

ʚʘʥʥʳʭ ʘʥʦʤʘʣʠʡ (ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʥʘ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ů) ʯʘʩʪʦʪʳ ʠʥ-

ʪʝʥʩʠʚʥʳʭ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ, ʦʙʦʟʥʘʯʘʝʤʳʭ Ria75 ʠ Ria95 (ʨʠʩ. 2.10).  

ʇʝʨʠʦʜ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʘʥʦʤʘʣʠʡ ʛʦʜʦʚʦʡ ʯʘʩʪʦʪʳ ʠʥʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦ-

ʥʦʚ (ʨʠʩ. 2.10ʘ) ʥʘʙʣʶʜʘʣʩʷ ʚ 1960ï1975 ʛʦʜʘʭ, ʧʨʠʯʝʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʧʨʝ-

ʚʳʰʘʣʠ 3ů. ʆʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʦʪʨʠʮʘ-

ʪʝʣʴʥʳʤʠ ʘʥʦʤʘʣʠʷʤʠ, ʧʨʠʯʝʤ ʩʘʤʳʝ ʩʠʣʴʥʳʝ ʠʟ ʥʠʭ ʧʨʝʚʳʰʘʣʠ 1ů.  
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ʠ ʢ 

 

ʈʠʩʫʥʦʢ 2.10. ʉʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʝ ʘʥʦʤʘʣʠʠ (Ria, ů) ʛʦʜʦʚʦʡ (ʘ,ʙ) ʠ ʩʝʟʦʥʥʦʡ (ʚïʢ) ʯʘ-

ʩʪʦʪʳ ʛʣʫʙʦʢʠʭ ʮʠʢʣʦʥʦʚ: ʠʥʪʝʥʩʠʚʥʳʭ (Ria75, ʩʣʝʚʘ) ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ (Ria95, ʩʧʨʘʚʘ). 

ʂʨʠʚʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʝʟʫʣʴʪʘʪ ʬʠʣʴʪʨʘʮʠʠ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʧʝʨʠʦʜʠʯʥʦʩʪʝʡ Ó14 ʣʝʪ. 
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ɼʣʷ ʛʦʜʦʚʳʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ (ʨʠʩ. 2.10ʙ) ʦʧʠʩʘʥʥʳʡ ʚʳʰʝ ʧʝ-

ʨʠʦʜ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʘʥʦʤʘʣʠʡ ʩʣʝʛʢʘ ʩʜʚʠʥʫʪ ʠ ʥʘʙʣʶʜʘʣʩʷ ʚ 1962ï1977 ʛʦ-

ʜʘʭ ʩ ʤʘʢʩʠʤʫʤʦʤ, ʜʦʩʪʠʛʘʶʱʠʤ 2,5ů. ɺ ʦʩʪʘʣʴʥʦʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʣʠʩʴ ʦʪʨʠ-

ʮʘʪʝʣʴʥʳʝ ʘʥʦʤʘʣʠʷʤʠ ʧʨʠʤʝʨʥʦ ʜʦ 1ů ʧʦ ʤʦʜʫʣʶ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʥʝʩʢʦʣʴ-

ʢʠʭ ʣʝʪ ʚ ʥʘʯʘʣʝ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ (1951 ʛ.) ʩʦ ʩʣʘʙʳʤʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ 

ʘʥʦʤʘʣʠʷʤʠ. ʍʘʨʘʢʪʝʨ ʤʝʞʛʦʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʟʠʤʥʠʭ ʘʥʦʤʘʣʠʡ ʵʢʩʪʨʝ-

ʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ (ʨʠʩ. 2.10ʛ) ʠ ʚʝʩʝʥʥʠʭ ʘʥʦʤʘʣʠʡ ʠʥʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦʥʦʚ 

(ʨʠʩ. 2.10ʜ) ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʛʦʜʦʚʳʤʠ ʘʥʦʤʘʣʠʷʤʠ 

(ʨʠʩ. 2.10ʘ,ʙ). ʏʪʦ ʢʘʩʘʝʪʩʷ ʟʠʤʥʠʭ ʘʥʦʤʘʣʠʡ ʠʥʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦʥʦʚ (ʨʠʩ. 

2.10ʚ), ʪʦ ʠʭ ʤʝʞʛʦʜʦʚʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʛʦʜʦʚʦʡ ʧʝʨʠʦʜʦʤ ʧʦʣʦ-

ʞʠʪʝʣʴʥʳʭ ʘʥʦʤʘʣʠʡ ʚ 2006ï2013 ʛʦʜʘʭ. ʄʝʞʛʦʜʦʚʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʚʝʩʝʥʥʠʭ 

ʠ ʦʩʝʥʥʠʭ ʘʥʦʤʘʣʠʡ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ (ʨʠʩ. 2.10ʝ,ʢ) ʠ ʦʩʝʥʥʝ-ʣʝʪʥʠʭ 

ʘʥʦʤʘʣʠʡ ʠʥʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦʥʦʚ (ʨʠʩ. 2.10ʞ,ʠ) ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʧʝʨʠʦʜʦʤ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʘʥʦʤʘʣʠʡ ʦʢʦʣʦ 2000 ʛʦʜʘ, ʘ ʟʘʪʝʤ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʘʥʦʤʘʣʠ-

ʷʤʠ ʠ ʩʥʦʚʘ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʚ ʢʦʥʮʝ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ (ʜʣʷ ʠʥʪʝʥʩʠʚ-

ʥʳʭ ʮʠʢʣʦʥʦʚ) ʠʣʠ ʧʝʨʝʭʦʜʦʤ ʢ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʘʥʦʤʘʣʠʷʤ (ʜʣʷ ʵʢʩʪʨʝʤʘʣʴ-

ʥʳʭ ʮʠʢʣʦʥʦʚ). ʃʝʪʥʠʝ ʘʥʦʤʘʣʠʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ ʧʨʝʥʝʙʨʝʞʠʤʦ 

ʤʘʣʳ (ʨʠʩ. 2.10ʟ). 

ʕʪʦʪ ʘʥʦʤʘʣʴʥʳʡ ʧʝʨʠʦʜ ʧʨʠʤʝʨʥʦ ʩ ʩʝʨʝʜʠʥʳ 1960-ʭ ʛʦʜʦʚ ʧʦ 1970-ʝ 

ʛʦʜʳ, ʩ ʟʘʤʝʪʥʳʤ ʤʘʢʩʠʤʫʤʦʤ ʯʠʩʣʘ ʮʠʢʣʦʥʦʚ, ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʢʘʢ ʧʦ ʛʣʫ-

ʙʠʥʝ, ʪʘʢ ʠ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʱʝʡ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʏʝʨʥʦʤʦʨ-

ʩʢʦʤ ʨʝʛʠʦʥʝ ʥʘ ʙʦʣʝʝ ʢʦʨʦʪʢʠʭ ʚʨʝʤʝʥʥʳʭ ʨʷʜʘʭ [317, 359, 442], ʘ ʪʘʢʞʝ ʚ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʯʘʩʪʦʪʳ ʚʳʩʦʪ ʚʦʣʥ [361] ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ (ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʠ ʛʦʨʠʟʦʥʪʝ 100 ʤ) [99]. ʕʪʦʪ ʠ ʜʨʫʛʠʝ ʧʝʨʠʦʜʳ ʫʩʠʣʝʥʠʷ ʛʣʫʙʦʢʠʭ ʮʠʢʣʦʥʦʚ 

ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʧʝʨʠʦʜʘʤʠ ʫʚʝʣʠʯʝʥʠʷ ʠ ʫʤʝʥʴʰʝʥʠʷ ʰʪʦʨʤʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ 

ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ, ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʚ ʨʘʙʦʪʘʭ [203, 321, 361, 368, 468, 

469]. ɸʚʪʦʨʳ ʨʘʙʦʪʳ [321] ʦʙʥʘʨʫʞʠʣʠ ʧʝʨʠʦʜ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʩʪʘʥʜʘʨʪʠʟʠ-

ʨʦʚʘʥʥʳʭ ʘʥʦʤʘʣʠʡ ʯʘʩʪʦʪʳ ʮʠʢʣʦʥʦʚ ʩʝʚʝʨʥʦʛʦ ʧʦʣʫʰʘʨʠʷ ʚ ʥʠʟʢʠʭ ʰʠʨʦ-

ʪʘʭ ʩ ʩʝʨʝʜʠʥʳ 1960-ʭ ʧʦ ʩʝʨʝʜʠʥʫ 1970-ʭ ʛʦʜʦʚ ʠ ʧʝʨʠʦʜ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʘʥʦ-

ʤʘʣʠʡ ʚ 1990-ʭ ʛʦʜʘʭ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʰʪʦʨʤʦʚ, ʚʳʟʚʘʥʥʳʭ 
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ʮʠʢʣʦʥʘʤʠ, ʥʘʙʣʶʜʘʣʦʩʴ ʥʘ ʟʘʧʘʜʝ ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʚ 1960-ʭ ʛʦʜʘʭ ʠ 

ʧʦʩʣʝ 2000 ʛʦʜʘ [203], ʘ ʪʘʢʞʝ ʫ ʧʦʙʝʨʝʞʴʷ ʜʝʣʴʪʳ ɼʫʥʘʷ ʚ ʢʦʥʮʝ 1960-ʭ, 1970-

ʭ ʠ 1990-ʭ ʛʦʜʘʭ [469]. ʂʨʦʤʝ ʪʦʛʦ, ʨʘʥʝʝ ʤʳ ʦʙʥʘʨʫʞʠʣʠ [29] ʩʣʝʜʫʶʱʠʝ ʦʩʦ-

ʙʝʥʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʜʣʷ 

ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʮʠʢʣʦʥʦʚ) ʚ ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ. ɺ 1980-ʭ ʠ 1990-ʭ ʛʦ-

ʜʘʭ ʧʨʦʠʟʦʰʣʦ ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ ʟʠʤʥʠʭ ʮʠʢʣʦʥʦʚ ʥʘʜ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʶʞ-

ʥʦʡ ʯʘʩʪʷʤʠ ʤʦʨʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ 1960-ʭ ʠ 2000-ʭ ʛʦʜʘʭ ʤʘʢʩʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ 

ʟʠʤʥʠʭ ʮʠʢʣʦʥʦʚ ʧʝʨʝʤʝʩʪʠʣʠʩʴ ʥʘ ʩʫʰʫ ʚ ʩʝʚʝʨʥʫʶ ʯʘʩʪʴ ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʨʝ-

ʛʠʦʥʘ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʯʘʩʪʦʪʳ ʟʠʤʥʠʭ ʘʥʪʠʮʠʢʣʦʥʦʚ ʥʘʜ ʶʛʦ-

ʟʘʧʘʜʥʦʡ ʯʘʩʪʴʶ ʤʦʨʷ. ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʜʘʣʝʝ ʚ ʧʧ. 3.4 ʠ 3.5, ʧʦʜʪʚʝʨ-

ʞʜʘʶʪ, ʯʪʦ ʵʪʠ ʘʥʦʤʘʣʴʥʳʝ ʧʝʨʠʦʜʳ, ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʚ ʯʘʩʪʦʪʝ ʠʥʪʝʥʩʠʚʥʳʭ 

ʮʠʢʣʦʥʦʚ, ʤʦʛʫʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʳ ʜʠʥʘʤʠʢʦʡ ʘʪʤʦʩʬʝʨʳ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʠ 

ʛʣʦʙʘʣʴʥʦʤ ʤʘʩʰʪʘʙʘʭ. 

ʆʢʦʥʯʘʥʠʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ (ʢ 2017 ʛ.) ʭʘʨʘʢʪʝʨʠʟʫ-

ʝʪʩʷ ʧʝʨʝʭʦʜʦʤ ʦʪ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʢ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʛʦʜʦʚʳʤ ʘʥʦʤʘʣʠʷʤ ʯʘ-

ʩʪʦʪʳ ʛʣʫʙʦʢʠʭ ʮʠʢʣʦʥʦʚ (ʨʠʩ. 2.10ʘ,ʙ) ʥʘ ʬʦʥʝ ʫʩʪʦʡʯʠʚʦʛʦ ʨʦʩʪʘ ʤʝʞʛʦʜʦ-

ʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʘʥʦʤʘʣʠʡ. ɺ ʢʦʥʪʝʢʩʪʝ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʠ ʧʦʚʳʰʝ-

ʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʏʝʨʥʦʛʦ ʤʦʨʷ, ʚ ʨʘʙʦʪʝ [185], ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ 

ʩʣʫʯʘʝ ʪʝʧʣʦʛʦ ʤʦʨʷ ʚ ʘʪʤʦʩʬʝʨʝ ʚʦʟʥʠʢʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʮʠʢʣʦʥʠʯʝʩʢʘʷ 

ʟʘʚʠʭʨʝʥʥʦʩʪʴ ʢʘʢ ʚ ʟʠʤʥʠʝ, ʪʘʢ ʠ ʚ ʣʝʪʥʠʝ ʮʝʥʪʨʘʣʴʥʳʝ ʤʝʩʷʮʳ. ɸʥʘʣʠʟ ʤʥʦ-

ʛʦʣʝʪʥʝʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʏʝʨʥʦʛʦ ʤʦʨʷ ʠ ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʚʦʜʳ ʚ ʧʨʦʤʝʞʫʪʦʯʥʦʤ 100-ʤʝʪʨʦʚʦʤ ʩʣʦʝ ʟʘ 1951ï2017 ʛʦʜʳ [99] ʧʦʜ-

ʪʚʝʨʜʠʣ ʥʘʣʠʯʠʝ ʤʝʞʛʦʜʦʚʳʭ ʢʦʣʝʙʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʩ ʧʝʨʠʦʜʦʤ 40ï50 ʣʝʪ ʠ 

ʘʤʧʣʠʪʫʜʦʡ ʜʦ 0,8ÁC ʠ ʚʳʷʚʠʣ ʨʝʟʢʦʝ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘ ʧʦʩʣʝʜʥʠʝ 

20 ʣʝʪ ʥʘ ʦʙʦʠʭ ʛʦʨʠʟʦʥʪʘʭ. 

ʀʟʤʝʥʯʠʚʦʩʪʴ ʛʦʜʦʚʳʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ (ʨʠʩ. 2.9ʙ) ʭʘʨʘʢʪʝʨʠʟʫ-

ʝʪʩʷ ʙʦʣʴʰʝʡ ʤʝʞʛʦʜʦʚʦʡ ʘʤʧʣʠʪʫʜʦʡ, ʯʝʤ ʠʥʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦʥʦʚ (ʨʠʩ. 2.8). 

ɿʥʘʯʠʤʦʩʪʴ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʣʠʥʝʡʥʳʭ ʪʝʥʜʝʥʮʠʡ ʛʦʜʦʚʦʡ ʯʘʩʪʦʪʳ ʮʠʢʣʦʥʦʚ 

ʩʦʩʪʘʚʣʷʝʪ 97,5% ʜʣʷ ʠʥʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦʥʦʚ ʠ 92,4% ʜʣʷ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢ-

ʣʦʥʦʚ (ʩʦʛʣʘʩʥʦ ʪʘʙʣ. 2.5). ʅʠʟʢʦʯʘʩʪʦʪʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʨʷʜʦʚ ʛʦʜʦʚʦʡ 
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ʯʘʩʪʦʪʳ (ʧʦʩʣʝ ʬʠʣʴʪʨʘʮʠʠ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʧʝʨʠʦʜʠʯʥʦʩʪʝʡ Ó14 ʣʝʪ) ʭʘʨʘʢʪʝ-

ʨʠʟʫʝʪʩʷ ʢʚʘʟʠʧʝʨʠʦʜʠʯʝʩʢʠʤ ʧʝʨʠʦʜʦʤ ʦʢʦʣʦ 35 ʣʝʪ. ɿʥʘʯʠʤʦʩʪʴ ʵʪʦʛʦ ʧʝʨʠ-

ʦʜʘ ʥʝʚʦʟʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʠʩʧʦʣʴʟʫʷ 67-ʣʝʪʥʠʡ ʥʘʙʦʨ ʜʘʥʥʳʭ (1951ï2017 

ʛʛ.), ʦʜʥʘʢʦ ʷʩʥʦ, ʯʪʦ ʚʢʣʘʜ ʥʠʟʢʦʯʘʩʪʦʪʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚ ʜʠʩʧʝʨʩʠʶ ʜʦʩʪʠ-

ʛʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʝʣʠʯʠʥ. ʉ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʥ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʮʝʥʠʚʘʝʪʩʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʝʪʝʨʤʠʥʘʮʠʠ R2 (ʩʤ. ʪʘʙʣ. 2.5). 

 

ʊʘʙʣʠʮʘ 2.5. ʂʦʵʬʬʠʮʠʝʥʪʳ ʣʠʥʝʡʥʳʭ ʪʨʝʥʜʦʚ ʩʝʟʦʥʥʦʡ ʠ ʛʦʜʦʚʦʡ ʯʘʩʪʦʪʳ ʛʣʫʙʦʢʠʭ ʮʠʢ-

ʣʦʥʦʚ (klin) ʠ ʟʥʘʯʠʤʦʩʪʴ ʦʰʠʙʢʠ (p-ʟʥʘʯʝʥʠʝ). ʆʮʝʥʢʠ (ʚ %) ʚʢʣʘʜʘ (ʢʦʵʬʬʠʮʠʝʥʪʳ ʜʝʪʝʨ-

ʤʠʥʘʮʠʠ R2) ʚ ʜʠʩʧʝʨʩʠʶ ʩʝʟʦʥʥʦʡ ʠ ʛʦʜʦʚʦʡ ʯʘʩʪʦʪʳ ʠʥʪʝʥʩʠʚʥʳʭ (Ri75) ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ 

(Ri95) ʮʠʢʣʦʥʦʚ: ʚʢʣʘʜ ʣʠʥʝʡʥʦʛʦ ʪʨʝʥʜʘ (R2lin); ʚʢʣʘʜ ʥʠʟʢʦʯʘʩʪʦʪʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʙʝʟ 

ʣʠʥʝʡʥʦʛʦ ʪʨʝʥʜʘ (R2Ó14); ʚʢʣʘʜ ʥʠʟʢʦʯʘʩʪʦʪʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʩ ʫʯʝʪʦʤ ʣʠʥʝʡʥʦʛʦ ʪʨʝʥʜʘ 

(R2low); ʚʢʣʘʜ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ (R2high). 

 

ʏʘʩʪʦʪʘ 

ʟʘ ʧʝʨʠʦʜ 
klin 

p-ʟʥʘʯʝ-

ʥʠʝ 
R2lin R2Ó14 

R2low = R2Ó14 + 

R2lin 

R2high = 100 ī 

R2low 

Ri75       

ʟʠʤʘ ī6,783 Ĭ 10ī4 0,0105 9,61 51,84 61,45 38,55 

ʚʝʩʥʘ ī6,064 Ĭ 10ī4 0,0145 9 43,56 52,56 47,44 

ʣʝʪʦ +7,591 Ĭ 10ī7 0,9903 0 15,21 15,21 84,79 

ʦʩʝʥʴ +8,299 Ĭ 10ī5 0,5256 0,64 17,64 18,28 81,72 

ʛʦʜʦʚʳʝ ī3,058 Ĭ 10ī4 0,0251 7,29 53,29 60,58 39,42 

Ri95       

ʟʠʤʘ ī1,990 Ĭ 10ī4 0,0535 5,76 42,25 48,01 51,99 

ʚʝʩʥʘ ī3,893 Ĭ 10ī5 0,4423 1 14,4 15,4 84,6 

ʣʝʪʦ ī1,627 Ĭ 10ī6 0,9158 0,01 12,96 12,97 87,03 

ʦʩʝʥʴ ī2,138 Ĭ 10ī5 0,6546 0,36 9 9,36 90,64 

ʛʦʜʦʚʳʝ ī6,824 Ĭ 10ī5 0,0758 4,84 33,64 38,48 61,52 

 

ɺ ʪʘʙʣ. 2.5 ʧʨʠʚʝʜʝʥʳ ʢʦʵʬʬʠʮʠʝʥʪʳ ʣʠʥʝʡʥʳʭ ʪʨʝʥʜʦʚ ʩʝʟʦʥʥʦʡ ʠ ʛʦʜʦ-

ʚʦʡ ʯʘʩʪʦʪʳ ʛʣʫʙʦʢʠʭ ʮʠʢʣʦʥʦʚ (klin) ʩʦ ʟʥʘʯʠʤʦʩʪʴʶ ʦʰʠʙʢʠ (p-ʟʥʘʯʝʥʠʝ), ʘ 

ʪʘʢʞʝ ʚʢʣʘʜ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ (ʜʦ 14 ʣʝʪ) ʠ ʥʠʟʢʦʯʘʩʪʦʪʥʦʡ (Ó14 ʣʝʪ) ʩʦʩʪʘʚ-

ʣʷʶʱʠʭ ʠʟʤʝʥʯʠʚʦʩʪʠ ʩ ʫʯʝʪʦʤ ʩ ʫʯʝʪʦʤ ʠ ʙʝʟ ʫʯʝʪʘ ʣʠʥʝʡʥʦʛʦ ʪʨʝʥʜʘ, ʢ ʜʠʩ-

ʧʝʨʩʠʠ ʯʘʩʪʦʪʳ ʛʣʫʙʦʢʠʭ ʮʠʢʣʦʥʦʚ. ʂʘʢ ʫʧʦʤʠʥʘʣʦʩʴ ʚʳʰʝ, ʟʥʘʯʠʤʳʝ ʣʠʥʝʡ-

ʥʳʝ ʪʨʝʥʜʳ ʛʦʜʦʚʦʡ ʯʘʩʪʦʪʳ ʛʣʫʙʦʢʠʭ ʮʠʢʣʦʥʦʚ ʠʤʝʶʪ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʟʥʘʢ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʩʝʟʦʥʦʚ, ʪʦ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʟʥʘʯʠʤʳʝ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʢʦʵʬʬʠʮʠ-

ʝʥʪʳ ʜʣʷ ʯʘʩʪʦʪʳ ʠʥʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦʥʦʚ ʥʘ ʫʨʦʚʥʝ ʙʦʣʝʝ 98% ʟʠʤʦʡ ʠ ʚʝʩʥʦʡ, 

ʘ ʜʣʷ ʯʘʩʪʦʪʳ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ ʪʦʣʴʢʦ ʟʠʤʦʡ ʥʘ ʫʨʦʚʥʝ 94,6%. ɺʢʣʘʜ 
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ʣʠʥʝʡʥʳʭ ʪʨʝʥʜʦʚ (R2
lin) ʚ ʜʠʩʧʝʨʩʠʶ ʛʦʜʦʚʳʭ ʯʘʩʪʦʪ ʠʥʪʝʥʩʠʚʥʳʭ ʠ ʵʢʩʪʨʝ-

ʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ ʩʦʩʪʘʚʣʷʝʪ 7,3% ʠ 4,8%, ʚ ʯʘʩʪʥʦʩʪʠ, ʟʘ ʩʯʸʪ ʟʠʤʳ ʠ ʚʝʩʥʳ: 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 9,6% ʠ 9% ʜʣʷ ʠʥʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦʥʦʚ ʠ 5,8% ʠ 1% ʜʣʷ ʵʢʩ-

ʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ. 

ʊʝʥʜʝʥʮʠʠ, ʦʙʥʘʨʫʞʝʥʥʳʝ ʜʣʷ ʛʣʫʙʦʢʠʭ ʮʠʢʣʦʥʦʚ, ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʪʝʥʜʝʥ-

ʮʠʷʤʠ, ʚʳʷʚʣʝʥʥʳʤʠ ʜʣʷ ʦʙʱʝʛʦ ʯʠʩʣʘ ʮʠʢʣʦʥʦʚ ʚ ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ. 

ʅʘʧʨʠʤʝʨ, ʚ ʨʘʙʦʪʝ [106] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʯʘʩʪʦʪʘ ʮʠʢʣʦʥʦʚ ʩʥʠʞʘʣʘʩʴ ʚʦ ʚʩʝ ʩʝ-

ʟʦʥʳ (ʢʨʦʤʝ ʣʝʪʘ) ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʩʠʣʝʥʠʷ ʉʝʚʝʨʦʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʢʦʣʝʙʘʥʠʷ ʚ 

1960-90-ʝ ʛʦʜʳ ʠ ʩʤʝʱʝʥʠʷ ʧʨʝʦʙʣʘʜʘʶʱʠʭ ʪʨʘʝʢʪʦʨʠʡ ʩʠʥʦʧʪʠʯʝʩʢʠʭ ʩʠ-

ʩʪʝʤ ʥʘ ʩʝʚʝʨ. 

ɺʢʣʘʜ ʥʠʟʢʦʯʘʩʪʦʪʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʛʦʜʦʚʳʝ ʟʥʘʯʝʥʠʷ, ʙʝʟ ʫʯʝʪʘ ʣʠ-

ʥʝʡʥʦʛʦ ʪʨʝʥʜʘ (R2Ó14), ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 53% ʜʣʷ ʯʘʩʪʦʪʳ ʠʥʪʝʥʩʠʚʥʳʭ ʮʠʢ-

ʣʦʥʦʚ (ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʸʪ ʟʠʤʳ ʠ ʚʝʩʥʳ) ʠ ʙʦʣʝʝ 33% ʜʣʷ ʯʘʩʪʦʪʳ ʵʢʩʪʨʝʤʘʣʴ-

ʥʳʭ ʮʠʢʣʦʥʦʚ (ʟʘ ʩʯʸʪ ʟʠʤʳ). 

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʣʠʥʝʡʥʳʡ ʪʨʝʥʜ, ʥʠʟʢʦʯʘʩʪʦʪʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ 

(R2
low = R2Ó14 + R2

lin) ʦʙʲʷʩʥʷʝʪ ʙʦʣʝʝ 60% ʠ 38% ʜʠʩʧʝʨʩʠʠ ʛʦʜʦʚʦʡ ʯʘʩʪʦʪʳ 

ʠʥʪʝʥʩʠʚʥʳʭ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʟʘ ʩʯʸʪ ʟʠʤʥʝʛʦ ʩʝ-

ʟʦʥʘ, ʘ ʪʘʢʞʝ ʚʝʩʥʳ ʚ ʩʣʫʯʘʝ ʠʥʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦʥʦʚ. ɺʳʷʚʣʝʥʥʳʝ ʣʠʥʝʡʥʳʝ ʠ 

ʢʚʘʟʠʧʝʨʠʦʜʠʯʝʩʢʠʝ ʪʝʥʜʝʥʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʩʣʝʜʩʪʚʠʝʤ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦ-

ʪʝʧʣʝʥʠʷ, ʪʘʢ ʠ ʯʘʩʪʴʶ ʥʠʟʢʦʯʘʩʪʦʪʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚ ʩʠʩʪʝʤʝ ʦʢʝʘʥïʘʪʤʦ-

ʩʬʝʨʘ, ʦʧʨʝʜʝʣʷʝʤʦʡ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʩʠʛʥʘʣʘʤʠ ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʠ ʊʠʭʦʛʦ 

ʦʢʝʘʥʦʚ [321, 400]. 

ʇʦ ʚʢʣʘʜʫ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ (R2
high = 100 ī R2

low) ʚ ʜʠʩʧʝʨ-

ʩʠʶ ʯʘʩʪʦʪʳ ʠʥʪʝʥʩʠʚʥʳʭ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ ʦʪʤʝʯʘʝʪʩʷ ʣʝʪʥʝ-ʦʩʝʥ-

ʥʠʡ ʤʘʢʩʠʤʫʤ (81%ï96%), ʘ ʪʘʢʞʝ ʚʝʩʝʥʥʠʡ ʤʘʢʩʠʤʫʤ ʜʣʷ ʵʢʩʪʨʝʤʘʣʴʥʳʭ 

ʮʠʢʣʦʥʦʚ. ɺʢʣʘʜ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʠʟʤʝʥʯʠʚʦʩʪʴ ʛʦʜʦʚʳʭ 

ʟʥʘʯʝʥʠʡ ʠʥʪʝʥʩʠʚʥʳʭ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ ʜʦʩʪʠʛʘʝʪ 39,4% ʠ 61,5%, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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2.3.3. ʉʧʝʢʪʨʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ɼʣʷ ʘʥʘʣʠʟʘ ʩʧʝʢʪʨʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʩʩʤʦʪʨʠʤ ʨʠʩ. 2.11, ʥʘ ʢʦʪʦ-

ʨʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʫʩʨʝʜʥʝʥʥʳʝ ʧʝʨʠʦʜʦʛʨʘʤʤʳ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ ʩʦʩʪʘʚʣʷʶ-

ʱʝʡ ʛʦʜʦʚʦʡ ʠ ʩʝʟʦʥʥʦʡ ʯʘʩʪʦʪʳ ʛʣʫʙʦʢʠʭ ʮʠʢʣʦʥʦʚ ʚ ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ. 

ʉʧʝʢʪʨʳ ʛʦʜʦʚʦʡ ʯʘʩʪʦʪʳ ʠʥʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦʥʦʚ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʧʠʢʘʤʠ 

(ʚ ʧʦʨʷʜʢʝ ʫʙʳʚʘʥʠʷ ʵʥʝʨʛʠʠ) ʥʘ 7,7 ʠ 3,4 ʛʦʜʘʭ ʠ ʚʪʦʨʠʯʥʳʤ ʧʠʢʦʤ ʥʘ 2,5 ʛʦʜʘ. 

ɺ ʛʦʜʦʚʦʤ ʩʧʝʢʪʨʝ ʯʘʩʪʦʪʳ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ ʧʠʢ ʥʘ 2,4 ʛʦʜʘʭ ʷʚʣʷʣʩʷ 

ʦʩʥʦʚʥʳʤ, ʟʘ ʥʠʤ ʧʦ ʤʦʱʥʦʩʪʠ ʩʣʝʜʫʶʪ ʧʠʢʠ ʥʘ 3,4 ʠ 5,6 ʛʦʜʘʭ. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʚ ʩʧʝʢʪʨʝ ʠʥʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦʥʦʚ ʥʘʙʣʶʜʝʪʩʷ ʩʤʝʱʝʥʠʝ ʜʠʩʧʝʨʩʠʠ ʚ ʥʠʟ-

ʢʠʝ ʯʘʩʪʦʪʳ, ʘ ʚ ʩʧʝʢʪʨʝ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ ï ʚ ʚʳʩʦʢʠʝ ʯʘʩʪʦʪʳ. ʕʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʨʘʥʝʝ ʫʧʦʤʷʥʫʪʫʶ ʦʩʦʙʝʥʥʦʩʪʴ: ʜʣʷ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ 

ʙʦʣʴʰʝ ʵʥʝʨʛʠʠ ʢʦʥʮʝʥʪʨʠʨʫʝʪʩʷ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʯʘʩʪʦʪʘʭ (ʙʦʣʝʝ ʢʦʨʦʪʢʠʝ 

ʧʝʨʠʦʜʳ), ʘ ʜʣʷ ʠʥʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦʥʦʚ ï ʥʘ ʙʦʣʝʝ ʥʠʟʢʠʭ ʯʘʩʪʦʪʘʭ (ʙʦʣʝʝ ʜʣʠ-

ʪʝʣʴʥʳʝ ʧʝʨʠʦʜʳ). 

ʆʩʥʦʚʥʦʡ ʚʢʣʘʜ ʚ ʵʥʝʨʛʝʪʠʢʫ ʛʦʜʦʚʳʭ ʩʧʝʢʪʨʦʚ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ ʩʦʩʪʘʚ-

ʣʷʶʱʝʡ ʠʥʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦʥʦʚ ʚʥʦʩʷʪ ʚʝʩʝʥʥʠʝ, ʘ ʪʘʢʞʝ ʟʠʤʥʠʝ ʧʠʢʠ ʠ ʚ 

ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʦʩʝʥʥʠʝ ʧʠʢʠ (ʨʠʩ. 2.11ʘ). ʏʪʦ ʢʘʩʘʝʪʩʷ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢ-

ʣʦʥʦʚ, ʪʦ ʟʠʤʥʠʝ ʩʧʝʢʪʨʳ ʚʥʦʩʷʪ ʦʩʥʦʚʥʦʡ ʚʢʣʘʜ ʚ ʵʥʝʨʛʠʶ ʛʦʜʦʚʳʭ ʩʧʝʢʪʨʦʚ, 

ʘ ʵʥʝʨʛʠʷ ʦʩʝʥʥʠʭ ʠ ʚʝʩʝʥʥʠʭ ʩʧʝʢʪʨʦʚ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʘ.  

ɿʥʘʯʠʤʳʝ ʥʘ 75% ʫʨʦʚʥʝ ʩʧʝʢʪʨʘʣʴʥʳʝ ʧʠʢʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ ʩʦʩʪʘʚʣʷ-

ʶʱʝʡ ʛʣʫʙʦʢʠʭ ʮʠʢʣʦʥʦʚ ʧʦ ʩʝʟʦʥʘʤ ʥʘʭʦʜʷʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʜʠʘʧʘʟʦʥʝ ʣʝʪ: 

ï ʜʣʷ ʯʘʩʪʦʪʳ ʠʥʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦʥʦʚ (ʨʠʩ. 2.11ʙ) ʥʘ ʧʝʨʠʦʜʘʭ 7,4ï8,3 ʚʝʩ-

ʥʦʡ ʠ ʦʩʝʥʴʶ, 5,12ï5,7 ʟʠʤʦʡ ʠ ʣʝʪʦʤ, ʦʪ 3,4ï3,5 ʟʠʤʦʡ ʠ ʚʝʩʥʦʡ ʜʦ 3,8 ʦʩʝʥʴʶ, 

ʘ ʪʘʢʞʝ 2,7 ʣʝʪʦʤ (ʧʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʙʦʣʝʝ ʥʠʟʢʦʯʘʩʪʦʪʥʳʝ ʧʠʢʠ ʚ ʟʠʤʥʝ-ʚʝ-

ʩʝʥʥʠʡ ʧʝʨʠʦʜ ʠ ʙʦʣʝʝ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʝ ʧʠʢʠ ʚ ʣʝʪʥʝ-ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʭʘʨʘʢ-

ʪʝʨʠʟʫʶʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʵʥʝʨʛʠʝʡ); 

ï ʜʣʷ ʯʘʩʪʦʪʳ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ (ʨʠʩ. 2.11ʚ) ʥʘ ʧʝʨʠʦʜʘʭ 5,6, 6,3 ʠ 

7,7 ʟʠʤʦʡ, ʚʝʩʥʦʡ ʠ ʦʩʝʥʴʶ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ʘ ʪʘʢʞʝ ʦʪ 3,4 ʟʠʤʦʡ ʠ ʦʩʝʥʴʶ ʜʦ 

2,5 ʚʝʩʥʦʡ (ʣʝʪʥʠʝ ʩʧʝʢʪʨʘʣʴʥʳʝ ʧʠʢʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳ ʠʟ-ʟʘ ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠ-

ʯʝʩʪʚʘ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ ʚ ʵʪʦʤ ʩʝʟʦʥʝ). 
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ʈʠʩʫʥʦʢ 2.11. ʆʩʨʝʜʥʝʥʥʳʝ ʧʝʨʠʦʜʦʛʨʘʤʤʳ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʛʦʜʦʚʦʡ (ʘ) ʠ 

ʩʝʟʦʥʥʦʡ (ʙ,ʚ) ʯʘʩʪʦʪʳ ʠʥʪʝʥʩʠʚʥʳʭ (ʙ) ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ (ʚ) ʮʠʢʣʦʥʦʚ ʚ ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝ-

ʛʠʦʥʝ. ʂʦʣʠʯʝʩʪʚʦ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ n = 5.  
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ʇʝʨʠʦʜʳ ʠʟʤʝʥʯʠʚʦʩʪʠ ʯʘʩʪʦʪʳ ʛʣʫʙʦʢʠʭ ʮʠʢʣʦʥʦʚ ʚ ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝ-

ʛʠʦʥʝ, ʚʳʷʚʣʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ, ʪʘʢʞʝ ʪʠʧʠʯʥʳ ʜʣʷ ʛʣʦ-

ʙʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʠʩʪʝʤʝ ʦʢʝʘʥïʘʪʤʦʩʬʝʨʘ, ʪʘʢʠʭ ʢʘʢ ʉʝʚʝʨʦʘʪʣʘʥʪʠʯʝ-

ʩʢʦʝ ʢʦʣʝʙʘʥʠʝ ï ʉɸʂ ï (2,4; 4,8; 7,7 ʛʦʜʘ ʜʣʷ ʟʠʤʥʝʛʦ ʠʥʜʝʢʩʘ) [204] ʠ ʕʣʴ-

ʅʠʥʴʦïʖʞʥʦʝ ʢʦʣʝʙʘʥʠʝ ï ʕʅʖʂ ï (3ï4 ʠ 7ï8 ʣʝʪ) [400]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ-

ʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʜʠʣʠ, ʯʪʦ ʫʢʘʟʘʥʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ 

ʤʦʛʫʪ ʧʨʦʷʚʣʷʪʴʩʷ ʚ ʤʝʞʛʦʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʯʘʩʪʦʪʳ ʛʣʫʙʦʢʠʭ ʮʠʢʣʦʥʦʚ ʚ 

ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ.  

ʈʘʥʝʝ ʤʳ ʧʦʢʘʟʘʣʠ ʚ ʨʘʙʦʪʝ [317], ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʟʠʤʥʝ-

ʚʝʩʝʥʥʠʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʦʙʱʝʡ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʏʝʨʥʦʤʦʨʩʢʦʤ 

ʨʝʛʠʦʥʝ ʧʨʝʚʳʰʘʶʪ 0,6 ʩ ʠʥʜʝʢʩʦʤ ʉɸʂ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩ ʠʥʜʝʢʩʦʤ ʖʞʥʦʛʦ 

ʢʦʣʝʙʘʥʠʷ ʦʥʠ ʜʦʩʪʠʛʘʶʪ 0,49 ʩ ʟʘʧʘʟʜʳʚʘʥʠʝʤ ʚ 4ï6 ʤʝʩʷʮʝʚ, ʘ ʩʦʚʤʝʩʪʥʦʝ 

ʚʣʠʷʥʠʝ ʉɸʂ ʠ ʕʅʖʂ ʥʘ ʤʝʞʛʦʜʦʚʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʮʠʢʣʦʥʦʚ ʧʨʝʚʳʰʘʝʪ 

50%. ɺ ʵʪʦʡ ʩʚʷʟʠ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʚʦʟʤʦʞʥʳ ʠ ʩ ʛʣʫʙʦʢʠʤʠ ʮʠʢʣʦʥʘʤʠ, 

ʦʧʨʝʜʝʣʷʝʤʳʤʠ ʧʦ ʢʚʘʥʪʠʣʷʤ. ʕʪʦ ʙʫʜʝʪ ʦʜʥʠʤ ʠʟ ʧʨʝʜʤʝʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 

ʩʣʝʜʫʶʱʝʡ ʛʣʘʚʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʝʨʠʦʜʘ 1951 ï 

2017 ʛʛ. ʦʪʤʝʯʘʶʪʩʷ ʠʥʪʝʨʚʘʣʳ ʩʤʝʥʷʶʱʠʭ ʟʥʘʢ ʘʥʦʤʘʣʠʡ ʯʘʩʪʦʪʳ ʛʣʫʙʦʢʠʭ 

ʮʠʢʣʦʥʦʚ (0,75 ʠ 0,95 ʢʚʘʥʪʠʣʝʡ) ʚ ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʩ ʧʝʨʠʦʜʦʤ ʦʢʦʣʦ 

30 ʣʝʪ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʟʘʤʝʪʥʳ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʘʥʦʤʘʣʠʠ ʚ 60-ʝ ʛʦʜʳ 

XX ʚʝʢʘ, ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʘʥʦʤʘʣʠʠ ʚ 80-ʝ ï 90-ʝ ʛʦʜʳ ʠ ʚʥʦʚʴ ʧʦʣʦʞʠʪʝʣʴʥʳʝ 

ʚ ʥʘʯʘʣʝ XXI ʚʝʢʘ. 

ʇʦʢʘʟʘʥʳ ʟʥʘʯʠʤʳʝ (ʥʘ ʫʨʦʚʥʝ ʙʦʣʝʝ 90 ï 99%), ʦʙʲʷʩʥʷʶʱʠʝ ʧʨʠʤʝʨʥʦ 

5% ï13% ʜʠʩʧʝʨʩʠʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʣʠʥʝʡʥʳʝ ʪʨʝʥʜʳ ʯʘʩʪʦʪʳ ʠʥʪʝʥʩʠʚʥʳʭ 

(0,75 ʢʚʘʥʪʠʣ)̫ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ (0,95 ʢʚʘʥʪʠʣ)̫ ʮʠʢʣʦʥʦʚ.  

ɺʢʣʘʜ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚ ʜʠʩʧʝʨʩʠʶ ʛʣʫʙʦʢʠʭ ʮʠʢʣʦʥʦʚ 

ʤʘʢʩʠʤʘʣʝʥ ʣʝʪʦʤ, ʘ ʟʘ ʛʦʜ ʜʦʩʪʠʛʘʝʪ 39,4 % ʠ 61,5 % ʜʣʷ ʯʘʩʪʦʪʳ ʠʥʪʝʥʩʠʚʥʳʭ 

ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ. 

ɺʢʣʘʜ ʥʠʟʢʦʯʘʩʪʦʪʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ (Ó14 ʣʝʪ) ʙʝʟ ʫʯʸʪʘ ʣʠʥʝʡʥʦʛʦ 

ʪʨʝʥʜʘ ʚ ʛʦʜʦʚʳʝ ʚʝʣʠʯʠʥʳ ʧʘʨʘʤʝʪʨʦʚ ʚ ʦʩʥʦʚʥʦʤ ʤʘʢʩʠʤʘʣʝʥ ʟʠʤʦʡ ʠ 
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ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʜʠʩʧʝʨʩʠʠ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʯʘʩʪʦʪʳ ʠʥʪʝʥʩʠʚ-

ʥʳʭ ʮʠʢʣʦʥʦʚ (53 %) ʠ ʦʢʦʣʦ ʪʨʝʪʠ (33%) ʜʠʩʧʝʨʩʠʠ ʯʘʩʪʦʪʳ ʵʢʩʪʨʝʤʘʣʴʥʳʭ 

ʮʠʢʣʦʥʦʚ. 

ɼʣʷ ʛʦʜʦʚʦʡ ʯʘʩʪʦʪʳ ʠʥʪʝʥʩʠʚʥʳʭ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ ʥʠʟʢʦʯʘ-

ʩʪʦʪʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʩ ʫʯʸʪʦʤ ʣʠʥʝʡʥʳʭ ʪʨʝʥʜʦʚ ʦʙʲʷʩʥʷʝʪ ʙʦʣʝʝ 60% ʠ 38%, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɼʣʷ ʚʩʝʭ ʛʣʫʙʦʢʠʭ ʮʠʢʣʦʥʦʚ ʚ ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʚʳʷʚʣʝʥʳ ʩʧʝʢ-

ʪʨʘʣʴʥʳʝ ʧʠʢʠ ʥʘ ʧʝʨʠʦʜʘʭ 2,5 ï 4 ʛʦʜʘ ʠ 6 ï 8 ʣʝʪ. ʆʩʥʦʚʥʦʡ ʚʢʣʘʜ ʚ ʵʥʝʨʛʠʶ 

ʛʦʜʦʚʳʭ ʩʧʝʢʪʨʦʚ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʠʥʪʝʥʩʠʚʥʦʡ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ 

ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʚʥʦʩʷʪ ʚʝʩʝʥʥʠʝ, ʘ ʪʘʢʞʝ ʟʠʤʥʠʝ ʧʠʢʠ ʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝ-

ʧʝʥʠ ʦʩʝʥʥʠʝ.  

ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʨʘʥʝʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʨʷʜʦʚ ʛʣʫʙʦ-

ʢʠʭ ʮʠʢʣʦʥʦʚ ʜʣʷ ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʧʦʜʨʦʙʥʦ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ. ɺ ʤʦ-

ʥʦʛʨʘʬʠʠ [97] ʚʳʧʦʣʥʝʥʦ ʦʙʦʙʱʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ 

ʚ ɸʪʣʘʥʪʠʢʦ-ɽʚʨʦʧʝʡʩʢʦʤ ʨʝʛʠʦʥʝ. ɽʩʪʴ ʤʥʦʞʝʩʪʚʦ ʨʘʙʦʪ ʦ ʤʝʭʘʥʠʟʤʘʭ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʛʣʫʙʦʢʠʭ ʮʠʢʣʦʥʦʚ ʚ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ, ʥʘʧʨʠʤʝʨ [194, 

235, 381]. ɺ ʨʘʙʦʪʝ [98] ʨʘʩʩʤʦʪʨʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʧʨʠʤʝʨʳ ʵʢʩʪʨʝʤʘʣʴ-

ʥʳʭ ʮʠʢʣʦʥʦʚ ʥʘ ʤʦʨʷʭ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘʜ ɸʟʦʚʩʢʠʤ 

ʠ ʏʝʨʥʳʤ ʤʦʨʷʤʠ. ɺ ʜʨʫʛʠʭ ʨʘʙʦʪʘʭ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʝʪʩʷ ʚʨʝʤʝʥʥʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʰʪʦʨʤʦʚ ɸʟʦʚʦ-ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʙʘʩ-

ʩʝʡʥʘ ʠʩʩʣʝʜʦʚʘʥʘ ʚ ʨʘʙʦʪʘʭ [18, 203, 247]. ɺʨʝʤʝʥʥʦʡ ʭʦʜ ʯʘʩʪʦʪʳ 25% ʥʘʠʙʦ-

ʣʝʝ ʛʣʫʙʦʢʠʭ ʮʠʢʣʦʥʦʚ ʧʦʢʘʟʘʥ ʚ ʨʘʙʦʪʘʭ [106, 359], ʥʦ ʧʦʜʨʦʙʥʦ ʥʝ ʠʩʩʣʝʜʦ-

ʚʘʥ. ɺ ʮʝʣʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʥʯʠʚʦʩʪʠ ʯʘʩʪʦʪʳ ʛʣʫʙʦʢʠʭ ʮʠʢʣʦʥʦʚ ʚ ʏʝʨʥʦ-

ʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʜʘʥʥʦʡ ʯʘʩʪʠ ʨʘʙʦʪʳ, ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʘʤʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʦʙʱʝʡ ʯʘʩʪʦʪʳ ʮʠʢʣʦʥʦʚ ʚ ʨʝʛʠʦʥʝ.  

2.4. ɻʣʫʙʦʢʠʝ ʮʠʢʣʦʥʳ ʚ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ 

ɺ ʵʪʦʡ ʯʘʩʪʠ ʨʘʙʦʪʳ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʯʘ-

ʩʪʦʪʳ ʠʥʪʝʥʩʠʚʥʳʭ/ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ ʚ ɿʘʧʘʜʥʦʤ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝ 

(WMC-75/WMC-95) ʠ ɺʦʩʪʦʯʥʦʤ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝ (EMC-75/EMC-95), 
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ʧʦʣʫʯʝʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʨʝʘʥʘʣʠʟʘ NCEP/NCAR ʟʘ ʧʝʨʠʦʜ 

1951ï2017 ʛʛ. ʧʦ ʤʝʪʦʜʫ ʄ.ʖ. ɹʘʨʜʠʥʘ [5, 6]. 

2.4.1. ʉʝʟʦʥʥʳʝ ʠ ʩʨʝʜʥʝʤʝʩʷʯʥʳʝ ʟʥʘʯʝʥʠʷ 

ʉʨʝʜʥʷʷ ʛʦʜʦʚʘʷ ʯʘʩʪʦʪʘ ʠʥʪʝʥʩʠʚʥʳʭ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ ʚʳʰʝ ʚ 

ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʢʘʢ ʚʝʩʥʦʡ ʠ ʦʩʝʥʴʶ 

(ʨʠʩ. 2.12ʘ,ʙ). ʆʜʥʘʢʦ ʯʘʩʪʦʪʘ ʠʥʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦʥʦʚ ʚʳʰʝ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʟʠʤʦʡ (ʨʠʩ. 2.12ʘ) ʠ ʩ ʜʝʢʘʙʨʷ ʧʦ ʤʘʨʪ 

(ʨʠʩ. 2.12ʚ).  

 

ʀʥʪʝʥʩʠʚʥʳʝ ʮʠʢʣʦʥʳ 

 

ʕʢʩʪʨʝʤʘʣʴʥʳʝ ʮʠʢʣʦʥʳ 

 

ʘ ʙ 

 

 

ʚ ʛ 

 

ʈʠʩʫʥʦʢ 2.12. ʉʝʟʦʥʥʳʝ/ʛʦʜʦʚʳʝ (ʘ, ʙ) ʠ ʤʝʩʷʯʥʳʝ (ʚ, ʛ) ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʯʘʩʪʦʪʳ ʠʥʪʝʥ-

ʩʠʚʥʳʭ/ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ ʥʘʜ ʟʘʧʘʜʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʷʤʠ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ 

ʨʝʛʠʦʥʘ (WMC-75/WMC-95 ʠ EMC-75/EMC-95, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ): (ʘ, ʚ) ʠʥʪʝʥʩʠʚʥʳʝ ʮʠʢ-

ʣʦʥʳ; (ʙ, ʛ) ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʮʠʢʣʦʥʳ. ɼʠʘʧʘʟʦʥ ʧʦʛʨʝʰʥʦʩʪʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʦʚʝʨʠʪʝʣʴ-

ʥʦʤʫ ʫʨʦʚʥʶ 95%. 
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ʏʘʩʪʦʪʘ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ ʟʠʤʦʡ ʙʳʣʘ ʧʦʯʪʠ ʦʜʠʥʘʢʦʚʦʡ ʚ ʦʙʦʠʭ 

ʯʘʩʪʷʭ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ (ʨʠʩ. 2.12ʙ) ʠ ʥʝʤʥʦʛʦ ʚʳʰʝ ʚ ʚʦʩʪʦʯʥʦʡ 

ʯʘʩʪʠ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʩ ʷʥʚʘʨʷ ʧʦ ʤʘʨʪ (ʨʠʩ. 2.12ʛ). ʉʨʝʜʥʠʝ ʚʝ-

ʣʠʯʠʥʳ ʟʘ ʣʝʪʦ ʙʳʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ (ʨʠʩ. 2.12ʘ,ʙ). ʉʨʝʜʥʝʤʝʩʷʯʥʳʝ ʟʥʘʯʝ-

ʥʠʷ ʙʳʣʠ ʙʣʠʟʢʠ ʢ ʥʫʣʶ ʜʣʷ ʠʥʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦʥʦʚ ʚ ʠʶʥʝïʘʚʛʫʩʪʝ 

(ʨʠʩ. 2.12ʚ) ʠ ʜʣʷ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ ʚ ʤʘʝïʩʝʥʪʷʙʨʝ (ʨʠʩ. 2.12ʛ). ʉʘʤʘʷ 

ʚʳʩʦʢʘʷ ʤʝʩʷʯʥʘʷ ʯʘʩʪʦʪʘ ʠʥʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦʥʦʚ (ʨʠʩ. 2.12ʚ) ʥʘʙʣʶʜʘʣʘʩʴ ʚ 

ʥʦʷʙʨʝ ʜʣʷ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʠ ʚ ʜʝʢʘʙʨʝ ʜʣʷ ʚʦ-

ʩʪʦʯʥʦʡ ʯʘʩʪʠ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ. ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʤʝʩʷʯʥʘʷ ʯʘʩʪʦʪʘ 

ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ ʢʘʢ ʜʣʷ ʟʘʧʘʜʥʦʡ, ʪʘʢ ʠ ʜʣʷ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʝʡ ʉʨʝʜʠ-

ʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ (ʨʠʩ. 2.12ʛ) ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʜʝʢʘʙʨʝ (ʘ ʪʘʢʞʝ ʚ ʷʥʚʘʨʝ 

ʜʣʷ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ). 

2.4.2. ʄʥʦʛʦʣʝʪʥʷʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʠ ʣʠʥʝʡʥʳʝ ʪʨʝʥʜʳ 

ɺʨʝʤʝʥʥʘʷ ʤʥʦʛʦʣʝʪʥʷʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʛʦʜʦʚʦʡ ʠ ʩʝʟʦʥʥʦʡ (ʟʠʤʥʝʡ) ʯʘ-

ʩʪʦʪʳ ʦʙʱʝʛʦ ʯʠʩʣʘ ʮʠʢʣʦʥʦʚ, ʘ ʪʘʢʞʝ ʯʠʩʣʘ ʠʥʪʝʥʩʠʚʥʳʭ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ 

ʮʠʢʣʦʥʦʚ ʚ ʟʘʧʘʜʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʷʭ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʧʨʠʚʝ-

ʜʝʥʳ ʥʘ ʨʠʩ. 2.13. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʠʥʝʡʥʳʭ ʪʨʝʥʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 2.6. 

ɺʩʝ ʨʷʜʳ ʮʠʢʣʦʥʦʚ ʚ ʦʙʝʠʭ ʯʘʩʪʷʭ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʭʘʨʘʢʪʝ-

ʨʠʟʦʚʘʣʠʩʴ ʚʳʨʘʞʝʥʥʦʡ ʤʝʞʛʦʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʜʣʷ ʟʘʧʘʜ-

ʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʝʡ ʨʝʛʠʦʥʘ ʭʘʨʘʢʪʝʨʥʳ ʟʘʤʝʪʥʳʝ ʨʘʟʣʠʯʠʷ. ʅʘʧʨʠʤʝʨ, 

ʧʨʠʤʝʨʥʦ ʩ 1955 ʧʦ 1965 ʛʦʜ ʤʝʞʛʦʜʦʚʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʛʦʜʦʚʦʡ ʯʘʩʪʦʪʳ ʦʙ-

ʱʝʛʦ ʯʠʩʣʘ ʮʠʢʣʦʥʦʚ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʥʝ ʙʳʣʘ 

ʚʳʨʘʞʝʥʥʦʡ, ʚʤʝʩʪʦ ʵʪʦʛʦ ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ, ʘ ʟʘʪʝʤ ʫʚʝʣʠʯʝʥʠʝ ʯʘ-

ʩʪʦʪʳ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʯʘʩʪʴʶ ʜʝʩʷʪʠʣʝʪʥʝʡ ʠʟʤʝʥʯʠʚʦʩʪʠ (ʨʠʩ. 2.13ʛ). 

ɸʥʘʣʦʛʠʯʥʳʝ ʵʧʠʟʦʜʳ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʚ ʜʨʫʛʠʝ ʧʝʨʠʦʜʳ ʛʦʜʦʚʳʭ ʨʷʜʦʚ ʮʠʢ-

ʣʦʥʦʚ, ʚʢʣʶʯʘʷ ʮʠʢʣʦʥʳ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ (ʨʠʩ. 

2.13ʚ), ʥʦ ʢʚʘʟʠʜʝʩʷʪʠʣʝʪʥʷʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʙʳʣʘ ʣʫʯʰʝ ʚʳʨʘʞʝʥʘ ʚ ʨʷʜʘʭ ʯʘ-

ʩʪʦʪʳ ʦʙʱʝʛʦ ʯʠʩʣʘ ʠ ʯʠʩʣʘ ʠʥʪʝʥʩʠʚʥʳʭ ʟʠʤʥʠʭ ʮʠʢʣʦʥʦʚ ʚ ʦʙʦʠʭ ʯʘʩʪʷʭ 

ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ (ʨʠʩ. 2.13ʘ,ʙ). 
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ʈʠʩʫʥʦʢ 2.13. ɺʨʝʤʝʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʯʘʩʪʦʪʳ ʦʙʱʝʛʦ ʯʠʩʣʘ / ʠʥʪʝʥʩʠʚʥʳʭ / ʵʢʩʪʨʝʤʘʣʴ-

ʥʳʭ ʮʠʢʣʦʥʦʚ ʚ ɿʘʧʘʜʥʦʤ ʠ ɺʦʩʪʦʯʥʦʤ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝ (WMC/WMC-75/WMC-95 ʠ 

EMC/EMC-75/EMC-95, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ): (ʘ, ʙ) ʩʨʝʜʥʠʝ ʟʠʤʥʠʝ ʟʥʘʯʝʥʠʷ; (ʚ, ʛ) ʩʨʝʜʥʝʛʦʜʦ-

ʚʳʝ ʟʥʘʯʝʥʠʷ. 

 

ʉʦʛʣʘʩʥʦ ʪʘʙʣ. 2.6, ʜʣʷ ʮʠʢʣʦʥʦʚ ʚ ɿʘʧʘʜʥʦʤ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝ ʥʝ ʥʘʙʣʶ-

ʜʘʣʦʩʴ ʟʥʘʯʠʤʳʭ ʣʠʥʝʡʥʳʭ ʪʨʝʥʜʦʚ. ɼʣʷ ʮʠʢʣʦʥʦʚ ʚ ɺʦʩʪʦʯʥʦʤ ʉʨʝʜʠʟʝʤʥʦ-

ʤʦʨʴʝ ʥʘʙʣʶʜʘʣʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʣʠʥʝʡʥʳʡ ʪʨʝʥʜ ʜʣʷ ʚʝʩʝʥʥʠʭ ʠʥʪʝʥʩʠʚʥʳʭ 

ʮʠʢʣʦʥʦʚ (ʥʘ ʜʦʚʝʨʠʪʝʣʴʥʦʤ ʫʨʦʚʥʝ 85%) ʠ ʥʘʙʣʶʜʘʣʠʩʴ ʧʦʣʦʞʠʪʝʣʴʥʳʝ 

ʪʨʝʥʜʳ ʜʣʷ ʦʩʝʥʥʠʭ ʠʥʪʝʥʩʠʚʥʳʭ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ (ʥʘ ʜʦʚʝʨʠʪʝʣʴ-

ʥʦʤ ʫʨʦʚʥʝ 80% ʠ 90%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʘ ʪʘʢʞʝ ʜʣʷ ʝʞʝʛʦʜʥʳʭ ʵʢʩʪʨʝʤʘʣʴ-

ʥʳʭ ʮʠʢʣʦʥʦʚ (ʥʘ ʜʦʚʝʨʠʪʝʣʴʥʦʤ ʫʨʦʚʥʝ 85%). ɺʢʣʘʜ ʵʪʠʭ ʟʥʘʯʠʤʳʭ ʣʠʥʝʡ-

ʥʳʭ ʪʨʝʥʜʦʚ ʚ ʜʠʩʧʝʨʩʠʶ ʨʷʜʦʚ ʩʦʩʪʘʚʣʷʝʪ 3ï5%. 
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ʊʘʙʣʠʮʘ 2.6. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʠʥʝʡʥʳʭ ʪʨʝʥʜʦʚ ʘʥʦʤʘʣʠʡ ʯʘʩʪʦʪʳ ʠʥʪʝʥʩʠʚʥʳʭ / ʵʢʩʪʨʝ-

ʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ ʚ ʟʘʧʘʜʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʷʭ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ (WMC-

75/WMC-95 ʠ EMC-75/EMC-95, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ): ʢʦʵʬʬʠʮʠʝʥʪ ʫʨʘʚʥʝʥʠʷ ʪʨʝʥʜʘ (klin), ʫʨʦ-

ʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ (p-ʚʝʨʦʷʪʥʦʩʪʴ = 100/(p-ʟʥʘʯʝʥʠʝ)), ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ (rlin
2). ɿʥʘ-

ʯʝʥʠʷ ʩ ʫʨʦʚʥʝʤ ʟʥʘʯʠʤʦʩʪʠ ʚʳʰʝ 80% ʚʳʜʝʣʝʥʳ ʞʠʨʥʳʤ ʰʨʠʬʪʦʤ. 

 

ʇʘʨʘʤʝʪʨ ʯʘʩʪʦʪʳ 
klin, 

Ĭ10ī3 
p-ʚʝʨʦʷʪʥʦʩʪʴ, % 

r2lin, 

% 

WMC-75    

ʟʠʤʘ ī5,38 60,2 1,1 

ʚʝʩʥʘ ī4,14 48,4 0,7 

ʦʩʝʥʴ 6,06 65,9 1,4 

ʛʦʜ ī4,49 51,8 0,8 

WMC-95    

ʟʠʤʘ ī1,99 24,5 0,2 

ʚʝʩʥʘ 3,40 40,6 0,4 

ʦʩʝʥʴ 0,04 0,5 0,0 

ʛʦʜ ī1,88 23,1 0,1 

EMC-75    

ʟʠʤʘ 0,06 0,8 0,0 

ʚʝʩʥʘ ī9,18 85,3 3,2 

ʦʩʝʥʴ 8,62 82,6 2,8 

ʛʦʜ ī2,13 26,2 0,2 

EMC-95    

ʟʠʤʘ 6,30 67,8 1,5 

ʚʝʩʥʘ 7,88 78,5 2,4 

ʦʩʝʥʴ 11,68 93,6 5,2 

ʛʦʜ 9,74 87,6 3,6 

 

ɼʣʷ ʠʣʣʶʩʪʨʘʮʠʠ ʨʷʜʦʚ ʩʦ ʟʥʘʯʠʤʳʤʠ ʣʠʥʝʡʥʳʤʠ ʪʨʝʥʜʘʤʠ ʜʣʷ ʚʦʩʪʦʯ-

ʥʦʡ ʯʘʩʪʠ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʥʘ ʨʠʩ. 2.14 ʧʦʢʘʟʘʥʘ ʚʨʝʤʝʥʥʘʷ ʠʟ-

ʤʝʥʯʠʚʦʩʪʴ ʯʘʩʪʦʪʳ ʚʝʩʝʥʥʠʭ ʠ ʦʩʝʥʥʠʭ ʠʥʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦʥʦʚ (ʨʠʩ. 2.14ʘ,ʙ) 

ʠ ʯʘʩʪʦʪʳ ʦʩʝʥʥʠʭ ʠ ʛʦʜʦʚʳʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ (ʨʠʩ. 2.14ʚ,ʛ). 

ʃʠʥʝʡʥʳʝ ʪʨʝʥʜʳ 67-ʣʝʪʥʝʛʦ ʨʷʜʘ ʤʦʛʫʪ ʙʳʪʴ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʳ ʢʘʢ ʧʨʦ-

ʷʚʣʝʥʠʷ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ, ʪʘʢ ʠ ʢʘʢ ʯʘʩʪʴ ʥʠʟʢʦʯʘʩʪʦʪʥʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʩ ʧʝʨʠʦʜʘʤʠ, ʩʦʧʦʩʪʘʚʠʤʳʤʠ ʩ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʨʷʜʘ ʠʣʠ 

ʧʨʝʚʳʰʘʶʱʠʤʠ ʝʝ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ, ʣʶʙʦʡ ʢʣʠʤʘʪʠʯʝʩʢʠʡ ʨʷʜ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴ-

ʪʘʪʦʤ ʦʙʦʠʭ ʬʘʢʪʦʨʦʚ, ʠ ʧʨʦʙʣʝʤʘ ʨʘʟʜʝʣʝʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʠ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʠʟʤʝʥʝʥʠʷ ʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʢʣʠʤʘʪʘ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʨʝʰʝʥʘ. 
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ʈʠʩʫʥʦʢ 2.14. ɺʨʝʤʝʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʠ ʣʠʥʝʡʥʳʝ ʪʨʝʥʜʳ (ʧʨʷʤʳʝ ʯʝʨʥʳʝ ʣʠʥʠʠ) ʩʪʘʥ-

ʜʘʨʪʠʟʠʨʦʚʘʥʥʳʭ ʘʥʦʤʘʣʠʡ ʯʘʩʪʦʪʳ ʠʥʪʝʥʩʠʚʥʳʭ / ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ ʚ ʚʦʩʪʦʯʥʦʡ 

ʯʘʩʪʠ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ (EMC-75/EMC-95): (ʘ) ʚʝʩʝʥʥʠʝ ʠʥʪʝʥʩʠʚʥʳʝ ʮʠʢʣʦʥʳ; 

(ʙ) ʦʩʝʥʥʠʝ ʠʥʪʝʥʩʠʚʥʳʝ ʮʠʢʣʦʥʳ; (ʚ) ʦʩʝʥʥʠʝ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʮʠʢʣʦʥʳ; (ʛ) ʛʦʜʦʚʳʝ ʵʢʩʪʨʝ-

ʤʘʣʴʥʳʝ ʮʠʢʣʦʥʳ. 

 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ 60ï80-ʣʝʪʥʶʶ ʠʟʤʝʥ-

ʯʠʚʦʩʪʴ ʢʣʠʤʘʪʘ, ʩʚʷʟʘʥʥʫʶ ʩ ʤʝʞʜʝʩʷʪʠʣʝʪʥʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʉʝʚʝʨʥʦʡ ɸʪ-

ʣʘʥʪʠʢʝ ʠ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʊʠʭʦʛʦ ʦʢʝʘʥʘ (AMO ʠ PDO). ʏʪʦ ʢʘʩʘʝʪʩʷ ʛʣʦʙʘʣʴ-

ʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ, ʪʦ ʟʜʝʩʴ ʩʫʱʝʩʪʚʫʶʪ ʨʝʛʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦ-

ʩʪʠ, ʠ ʨʝʛʠʦʥʘʣʴʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʘʥʦʤʘʣʠʠ ʤʦʛʫʪ ʥʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʛʣʦ-

ʙʘʣʴʥʳʤ ʪʨʝʥʜʘʤ [486]. ʅʘʧʨʠʤʝʨ, ʥʘ ʨʠʩ. 2.15 ʧʦʢʘʟʘʥʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ 

ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʛʣʦʙʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʠ ʚʳʩʦʪʦʡ ʛʝʦʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ 1000 ʛʇʘ ʥʘʜ ɽʚʨʦʧʦʡ ʜʣʷ ʩʝʟʦʥʥʳʭ ʠ ʛʦʜʦʚʳʭ ʨʷʜʦʚ.  

ʀʟ ʨʠʩ. 2.15 ʚʠʜʥʦ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʚʳʰʝ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘ-

ʩʪʠ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʯʝʤ ʚ ʟʘʧʘʜʥʦʡ ʝʛʦ ʯʘʩʪʠ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʦʙʲʷʩʥʝʥʦ ʫʤʝʥʴʰʘʶʱʠʤʩʷ ʚʣʠʷʥʠʝʤ ʦʢʝʘʥʘ (ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ), ʢʦʪʦʨʳʡ 
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ʜʝʤʧʬʠʨʫʝʪ ʧʨʦʷʚʣʝʥʠʷ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ [362], ʠ ʚʦʟʨʘʩʪʘʶʱʠʤ ʚʣʠʷ-

ʥʠʝʤ ʢʦʥʪʠʥʝʥʪʦʚ, ʥʘʜ ʢʦʪʦʨʳʤʠ ʥʘʙʣʶʜʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʪʝʤ-

ʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ [486]. 

ʈʠʩ. 2.15ʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʝʩʥʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʩʘʤʳʤʠ ʚʳʩʦʢʠʤʠ ʢʦ-

ʵʬʬʠʮʠʝʥʪʘʤʠ ʢʦʨʨʝʣʷʮʠʠ (rÓ +0,4) ʤʝʞʜʫ ʛʣʦʙʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʠ ʚʳʩʦ-

ʪʦʡ ʛʝʦʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 1000 ʛʇʘ ʚʦ ʚʩʝʤ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝ-

ʛʠʦʥʝ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʣʩʷ ʟʥʘʯʠʤʳʡ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʪʨʝʥʜ ʚ ʯʘʩʪʦʪʝ 

ʠʥʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦʥʦʚ ʚʝʩʥʦʡ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠ-

ʦʥʘ. ʕʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʚʢʣʘʜʦʤ ʝʩʪʝʩʪʚʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʥʘ ʤʝʞʜʝʩʷʪʠ-

ʣʝʪʥʝʤ ʤʘʩʰʪʘʙʝ ʚʝʩʥʦʡ. 

 

 

ʘ 

 

ʙ 

 

ʚ 
 

ʛ 

ʈʠʩʫʥʦʢ 2.15. ʂʦʨʨʝʣʷʮʠʠ ʛʝʦʧʦʪʝʥʮʠʘʣʴʥʦʡ ʚʳʩʦʪʳ 1000 ʛʇʘ ʩ ʛʣʦʙʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ 

ʚʦʟʜʫʭʘ ʜʣʷ (ʘ) ʛʦʜʦʚʳʭ ʨʷʜʦʚ, (ʙ) ʟʠʤʥʠʭ ʨʷʜʦʚ, (ʚ) ʚʝʩʝʥʥʠʭ ʨʷʜʦʚ ʠ (ʛ) ʦʩʝʥʥʠʭ ʨʷʜʦʚ. 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ r<-0,2 ʠ r>+0,2 ʟʥʘʯʠʤʳ ʥʘ ʜʦʚʝʨʠʪʝʣʴʥʦʤ ʫʨʦʚʥʝ 90%. 
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2.4.3. ʉʧʝʢʪʨʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʅʘ ʨʠʩ. 2.16 ʧʦʢʘʟʘʥʳ ʩʛʣʘʞʝʥʥʳʝ ʧʝʨʠʦʜʦʛʨʘʤʤʳ ʛʦʜʦʚʳʭ ʠ ʩʝʟʦʥʥʳʭ 

(ʢʨʦʤʝ ʣʝʪʘ) ʠʥʪʝʥʩʠʚʥʳʭ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ ʚ ʟʘʧʘʜʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ 

ʯʘʩʪʷʭ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʘ ʚ ʪʘʙʣ. 2.7 ʧʨʠʚʝʜʝʥʳ ʧʝʨʠʦʜʳ, ʧʦʣʫ-

ʯʝʥʥʳʝ ʧʨʠ ʨʘʟʣʦʞʝʥʠʠ ʌʫʨʴʝ, ʢʦʪʦʨʳʝ ʚʥʦʩʷʪ ʥʝ ʤʝʥʝʝ 8% ʚ ʜʠʩʧʝʨʩʠʶ ʨʷʜʘ 

ʠ ʷʚʣʷʶʪʩʷ ʟʥʘʯʠʤʳʤʠ ʥʘ ʜʦʚʝʨʠʪʝʣʴʥʦʤ ʫʨʦʚʥʝ 75%. 

  

ʘ ʙ 

  

ʚ ʛ 

  

ʜ ʝ 

 
ʈʠʩʫʥʦʢ 2.16. ʉʛʣʘʞʝʥʥʳʝ ʧʝʨʠʦʜʦʛʨʘʤʤʳ ʛʦʜʦʚʳʭ (ʘ, ʙ) ʠ ʩʝʟʦʥʥʳʭ (ʚïʝ) ʟʥʘʯʝʥʠʡ ʯʘ-

ʩʪʦʪʳ ʠʥʪʝʥʩʠʚʥʳʭ / ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ ʚ ʟʘʧʘʜʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʷʭ ʉʨʝʜʠʟʝʤʥʦ-

ʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ (WMC-75/WMC-95 ʠ EMC-75/EMC-95, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ): (ʘ, ʚ, ʜ) ʠʥʪʝʥ-

ʩʠʚʥʳʝ ʮʠʢʣʦʥʳ; (ʙ, ʛ, ʝ) ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʮʠʢʣʦʥʳ. ʂʦʣʠʯʝʩʪʚʦ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ n = 5. 

ʇʝʨʠʦʜʳ ʟʥʘʯʠʤʳʭ ʧʠʢʦʚ ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣ. 2.7. 
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107 

ɻʦʜʦʚʳʝ ʩʧʝʢʪʨʳ ʠʥʪʝʥʩʠʚʥʳʭ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ ʚ ʚʦʩʪʦʯʥʦʡ 

ʯʘʩʪʠ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʠʤʝʣʠ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ ʵʥʝʨʛʠʠ ʥʘ 

ʧʠʢʘʭ ʦʢʦʣʦ 2ï2,5 ʣʝʪ (0,305ï0,405 ʝʜʠʥʠʮ ʩʧʝʢʪʨʘʣʴʥʳʭ ʯʘʩʪʦʪ) ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʪʘʢʦʚʳʤʠ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʠ ʙʦʣʝʝ ʥʠʟʢʠʝ 

ʫʨʦʚʥʠ ʵʥʝʨʛʠʠ ʥʘ ʧʠʢʘʭ ʦʢʦʣʦ 3 ʣʝʪ (0,205 ʝʜʠʥʠʮ ʩʧʝʢʪʨʘʣʴʥʦʡ ʯʘʩʪʦʪʳ) 

(ʨʠʩ. 2.16ʘ,ʙ). ʇʦ ʩʝʟʦʥʘʤ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʵʥʝʨʛʠʠ ʙʳʣʘ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʚ ʟʠʤʥʠʭ 

ʩʧʝʢʪʨʘʭ (ʨʠʩ. 2.16ʚïʝ), ʘ ʚʝʩʥʘ ʠ ʦʩʝʥʴ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʩʦʧʦʩʪʘʚʠʤʳʤʠ 

ʫʨʦʚʥʷʤʠ ɻ ʥʝʨʛʠʠ, ʥʝʤʥʦʛʦ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʦʩʝʥʴʶ ʜʣʷ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʉʨʝ-

ʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ (ʨʠʩ. 2.16ʚ,ʛ) ʠ ʚʝʩʥʦʡ ʜʣʷ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʨʝʛʠʦʥʘ 

(ʨʠʩ. 2.16ʜ,ʝ). 

 

ʊʘʙʣʠʮʘ 2.7. ʇʝʨʠʦʜʳ (ʛʦʜʳ) ʩʧʝʢʪʨʘʣʴʥʳʭ ʧʠʢʦʚ (ʟʥʘʯʠʤʳʭ ʥʘ ʜʦʚʝʨʠʪʝʣʴʥʦʤ ʫʨʦʚʥʝ 

75%), ʚʥʦʩʷʱʠʭ ʥʝ ʤʝʥʝʝ 8% ʚ ʜʠʩʧʝʨʩʠʶ ʩʝʟʦʥʥʦʡ (ʢʨʦʤʝ ʣʝʪʘ) ʠ ʛʦʜʦʚʦʡ ʯʘʩʪʦʪʳ ʠʥʪʝʥ-

ʩʠʚʥʳʭ/ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ ʚ ʟʘʧʘʜʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʷʭ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠ-

ʦʥʘ (WMC-75/WMC-95 ʠ EMC-75/EMC-95, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

 

ɺʨʝʤʷ ʦʩʨʝʜ-

ʥʝʥʠʷ 
WMC -75 WMC -95 EMC-75 EMC-95 

ʟʠʤʘ 2,4; 8,3 2,4; 4,7 2,3; 3,3 3,9; 7,3 

ʚʝʩʥʘ 2,2 2,2; 7,3 2,2  2,1; 3,9 

ʦʩʝʥʴ 2,9 2,1; 4,4 2,2 2,1; 3,3 

ʛʦʜ 3,9; 8,3 2,6 3,5 2,4; 8,3 

 

ʊʘʙʣ. 2.7 ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ ʜʣʷ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝ-

ʛʠʦʥʘ ʟʥʘʯʠʤʳʝ ʩʧʝʢʪʨʘʣʴʥʳʝ ʤʘʢʩʠʤʫʤʳ ʛʦʜʦʚʳʭ ʨʷʜʦʚ ʧʨʠʭʦʜʠʣʠʩʴ ʧʨʠ-

ʤʝʨʥʦ ʥʘ 4 ʠ 8 ʣʝʪ ʜʣʷ ʠʥʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦʥʦʚ ʠ ʧʨʠʤʝʨʥʦ ʥʘ 2,5 ʛʦʜʘ ʜʣʷ ʵʢʩ-

ʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ. ɼʣʷ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʛʦ-

ʜʦʚʳʝ ʯʘʩʪʦʪʳ ʠʥʪʝʥʩʠʚʥʳʭ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ 

ʩʧʝʢʪʨʘʣʴʥʳʤʠ ʧʠʢʘʤʠ ʧʨʠʤʝʨʥʦ ʥʘ 3,5 ʛʦʜʘ ʜʣʷ ʠʥʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦʥʦʚ ʠ 

ʧʨʠʤʝʨʥʦ ʥʘ 2,5 ʠ 8 ʛʦʜʘʭ ʜʣʷ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ. ʇʝʨʠʦʜʳ ʦʢʦʣʦ 8 ʣʝʪ 

ʚ ʛʦʜʦʚʳʭ ʩʧʝʢʪʨʘʭ ʙʳʣʠ ʦʙʫʩʣʦʚʣʝʥʳ ʚʢʣʘʜʦʤ ʟʠʤʥʠʭ ʩʧʝʢʪʨʦʚ. ɺ ʙʦʣʴʰʠʥ-

ʩʪʚʝ ʩʝʟʦʥʦʚ ʥʘʙʣʶʜʘʣʩʷ ʧʝʨʠʦʜ ʦʢʦʣʦ 2ï3 ʣʝʪ. ʇʝʨʠʦʜʳ ʧʨʠʤʝʨʥʦ 4,5 ʠ 7,5 



108 

ʣʝʪ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʣʷ ʩʝʟʦʥʥʳʭ ʨʷʜʦʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ ʚ ʟʘʧʘʜʥʦʡ ʠ 

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʷʭ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ. 

ʉʧʝʢʪʨʘʣʴʥʳʝ ʧʝʨʠʦʜʳ, ʧʦʣʫʯʝʥʥʳʝ ʜʣʷ ʠʥʪʝʥʩʠʚʥʳʭ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ 

ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʭ ʮʠʢʣʦʥʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʠʧʠʯʥʳʤ ʩʧʝʢʪʨʘʣʴʥʳʤ ʧʝʨʠ-

ʦʜʘʤ ʦʩʥʦʚʥʳʭ ʛʣʦʙʘʣʴʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ: 2,4, 4,8 ʠ 7,7 ʛʦʜʘ ʜʣʷ 

ʟʠʤʥʝʛʦ ʠʥʜʝʢʩʘ NAO [204] ʠ 3ï4 ʠ 7ï8 ʣʝʪ ʜʣʷ ENSO [400]. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘ-

ʟʘʣʠ, ʯʪʦ ʚ ʩʧʝʢʪʨʘʭ ʦʙʝʠʭ ʛʨʫʧʧ ʠʥʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦʥʦʚ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʙʳʣʦ ʙʦʣʴʰʝ ʵʥʝʨʛʠʠ ʚ ʤʝʞʛʦʜʦʚʳʝ ʧʝʨʠʦʜʳ 

(ʦʢʦʣʦ 2,5 ʣʝʪ), ʩʦʚʧʘʜʘʶʱʠʝ ʩ ʧʝʨʠʦʜʦʤ NAO, ʘ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʉʨʝʜʠʟʝʤ-

ʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʙʳʣʦ ʙʦʣʴʰʝ ʵʥʝʨʛʠʠ ʚ ʧʝʨʠʦʜʳ (ʦʢʦʣʦ 3 ʣʝʪ), ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʝ ʧʝʨʠʦʜʘʤ ENSO. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʛʝʦʧʦʪʝʥʮʠʘʣʴʥʘʷ ʚʳʩʦʪʘ / ʜʘʚ-

ʣʝʥʠʝ ʥʘ ʫʨʦʚʥʝ ʤʦʨʷ ʤʦʞʝʪ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʝʪʴ ʦʪ NAO ʚ ʟʘʧʘʜʥʦʡ 

ʯʘʩʪʠ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʠ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʦʪ ENSO ʚ ʚʦʩʪʦʯʥʦʡ ʯʘ-

ʩʪʠ ʨʝʛʠʦʥʘ ʠʟ-ʟʘ ʚʣʠʷʥʠʷ ʘʟʠʘʪʩʢʦʛʦ ʤʫʩʩʦʥʘ [253]. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʣʝʜʫʝʪ 

ʧʦʤʥʠʪʴ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʢʘʟʳʚʘʶʪ ʦʪʥʦʩʠʪʝʣʴʥʫʶ 

ʵʥʝʨʛʠʶ ʧʠʢʦʚ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʢʣʘʜʦʤ ʜʨʫʛʠʭ ʧʝʨʠʦʜʠʯʥʦʩʪʝʡ). ɺ ʟʘʧʘʜʥʦʡ 

ʯʘʩʪʠ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʧʨʦʠʩʭʦʜʠʪ ʦʩʥʦʚʥʦʡ ʮʠʢʣʦʛʝʥʝʟ, ʢʦʪʦ-

ʨʳʡ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʙʦʣʝʝ ʰʠʨʦʢʦʤʫ ʜʠʘʧʘʟʦʥʫ ʧʝʨʠʦʜʠʯʥʦʩʪʝʡ ʚ ʩʧʝʢ-

ʪʨʘʭ. ɺ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʮʠʢʣʦʥʳ ʯʘʩʪʦ ʜʦʩʪʠ-

ʛʘʶʪ ʟʨʝʣʦʡ ʩʪʘʜʠʠ, ʯʪʦ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴ ʚʢʣʘʜ ʚ ʩʧʝʢʪʨʘʣʴʥʳʝ ʧʝʨʠʦʜʠʯʥʦ-

ʩʪʠ ʮʠʢʣʦʥʦʚ, ʚʳʟʚʘʥʥʳʭ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʥʘʜ ʉʝʚʝʨʥʦʡ ɸʪ-

ʣʘʥʪʠʢʦʡ. ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʧʨʠʥʷʪʴ ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʜʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦ-

ʩʨʝʜʦʪʦʯʝʥʦ ʥʘ ʯʘʩʪʦʪʝ ʠʥʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦʥʦʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʦʟʤʦʞʥʦʝ ʚʣʠ-

ʷʥʠʝ ʉɸʂ ʠ ʕʅʖʂ ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʧʦ-ʨʘʟʥʦʤʫ ʚ ʯʘʩʪʦʪʝ ʠ ʚ ʛʣʫʙʠʥʝ (ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʠ) ʮʠʢʣʦʥʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʘʚʥʝʥʠʝ ʤʝʩʷʯʥʳʭ, ʩʝʟʦʥʥʳʭ ʠ ʛʦʜʦʚʳʭ ʟʥʘʯʝʥʠʡ ʠʥ-

ʪʝʥʩʠʚʥʳʭ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ ʧʦʢʘʟʘʣʦ ʨʝʛʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʜʣʷ ʟʘʧʘʜʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʝʡ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʝʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʜʝʣʝʥʠʷ ʨʝʛʠʦʥʘ ʥʘ ʜʚʝ ʯʘʩʪʠ ʧʨʠ ʘʥʘʣʠʟʝ ʮʠʢʣʦ-

ʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʦʩʦʙʝʥʥʦ ʦʩʝʥʴʶ, ʢʦʛʜʘ ʥʘʙʣʶʜʘʣʠʩʴ ʟʥʘʯʠʪʝʣʴʥʳʝ 
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ʨʘʟʣʠʯʠʷ (ʨʠʩ. 2.12). ɽʞʝʛʦʜʥʳʝ ʯʘʩʪʦʪʳ ʠʥʪʝʥʩʠʚʥʳʭ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢ-

ʣʦʥʦʚ ʙʳʣʠ ʚʳʰʝ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʘ ʤʝʩʷʯʥʳʝ 

ʟʥʘʯʝʥʠʷ ʙʳʣʠ ʚʳʰʝ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʨʝʛʠʦʥʘ ʚ ʜʝʢʘʙʨʝïʤʘʨʪʝ ʜʣʷ ʠʥʪʝʥ-

ʩʠʚʥʳʭ ʮʠʢʣʦʥʦʚ ʠ ʷʥʚʘʨʝïʤʘʨʪʝ ʜʣʷ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʠ ʣʝʪʥʠʝ ʠʥʪʝʥʩʠʚʥʳʝ ʮʠʢʣʦʥʳ, ʥʦ ʠʟ-ʟʘ ʠʭ ʥʝʟʥʘʯʠʪʝʣʴ-

ʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ, ʥʘʜʝʞʥʳʝ ʚʳʚʦʜʳ ʜʣʷ ʣʝʪʥʝʛʦ ʩʝʟʦʥʘ ʩʜʝʣʘʪʴ ʥʝ ʧʨʝʜʩʪʘʚʣʷ-

ʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ɼʣʷ ʦʙʝʠʭ ʯʘʩʪʝʡ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʥʘʠʙʦʣʴʰʘʷ 

ʵʥʝʨʛʠʷ ʙʳʣʘ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʚ ʟʠʤʥʠʭ ʩʧʝʢʪʨʘʭ; ʚʝʩʝʥʥʠʝ ʠ ʦʩʝʥʥʠʝ ʩʧʝʢʪʨʳ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʙʦʣʝʝ ʥʠʟʢʠʤʠ ʩʦʧʦʩʪʘʚʠʤʳʤʠ ʚʝʣʠʯʠʥʘʤʠ (ʨʠʩ. 2.16ʚïʝ). 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʪʝʥʜʝʥʮʠʡ, ʪʦ ʜʣʷ ʠʥʪʝʥʩʠʚʥʳʭ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ 

ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʟʥʘʯʠʪʝʣʴ-

ʥʳʭ ʣʠʥʝʡʥʳʭ ʪʨʝʥʜʦʚ. ɽʜʠʥʩʪʚʝʥʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʪʨʝʥʜ, ʟʥʘʯʠʤʳʡ ʥʘ ʜʦ-

ʚʝʨʠʪʝʣʴʥʦʤ ʫʨʦʚʥʝ 90%, ʩ ʚʢʣʘʜʦʤ ʚ ʠʟʤʝʥʯʠʚʦʩʪʴ 5,2%, ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʜʣʷ 

ʦʩʝʥʥʠʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝ-

ʛʠʦʥʘ (ʨʠʩ. 2.10ʚ, ʪʘʙʣ. 2.6). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʩʝʥʥʠʤ ʪʨʝʥʜʦʤ ʙʳʣ ʚʳʷʚʣʝʥ ʧʦ-

ʣʦʞʠʪʝʣʴʥʳʡ ʛʦʜʦʚʦʡ ʪʨʝʥʜ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʉʨʝ-

ʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʥʘ ʜʦʚʝʨʠʪʝʣʴʥʦʤ ʫʨʦʚʥʝ 85% (ʨʠʩ. 2.10ʛ, ʪʘʙʣ. 2.6), 

ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʣ 3,6% ʠʟʤʝʥʯʠʚʦʩʪʠ. ɼʣʷ ʠʥʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦʥʦʚ ʚ ʚʦʩʪʦʯ-

ʥʦʡ ʯʘʩʪʠ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʪʘʢʞʝ ʥʘʙʣʶʜʘʣʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʡ 

ʪʨʝʥʜ ʦʩʝʥʴʶ ʩ ʚʢʣʘʜʦʤ ʚ ʠʟʤʝʥʯʠʚʦʩʪʴ 2,8% ʥʘ ʜʦʚʝʨʠʪʝʣʴʥʦʤ ʫʨʦʚʥʝ 80% 

(ʨʠʩ. 2.10ʙ) ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʪʨʝʥʜ ʚʝʩʥʦʡ ʩ ʚʢʣʘʜʦʤ 3,2% ʥʘ ʜʦʚʝʨʠʪʝʣʴʥʦʤ 

ʫʨʦʚʥʝ 85% (ʨʠʩ. 2.10ʘ). 

ʉʦʛʣʘʩʥʦ ʧʨʝʜʳʜʫʱʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʥʘʧʨʠʤʝʨ, [297, 338, 425], ʚ ʦʙʱʝʤ 

ʢʦʣʠʯʝʩʪʚʝ ʮʠʢʣʦʥʦʚ ʥʘʜ ʉʨʝʜʠʟʝʤʥʳʤ ʤʦʨʝʤ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʟʥʘʯʠʪʝʣʴ-

ʥʳʝ ʣʠʥʝʡʥʳʝ ʪʨʝʥʜʳ: ʫʤʝʥʴʰʝʥʠʝ ʥʘʜ ʟʘʧʘʜʥʦʡ ʯʘʩʪʴʶ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ 

ʨʝʛʠʦʥʘ ʠ ʥʘʜ ʏʝʨʥʳʤ ʤʦʨʝʤ ʠ ʫʚʝʣʠʯʝʥʠʝ ʥʘʜ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʴʶ ʉʨʝʜʠʟʝʤ-

ʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ. ʉʦʛʣʘʩʥʦ ʥʘʰʠʤ ʨʝʟʫʣʴʪʘʪʘʤ, ʪʨʝʥʜʳ ʯʠʩʣʘ ʠʥʪʝʥʩʠʚʥʳʭ 

ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ ʚ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʚ ʮʝʣʦʤ ʥʝ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʪ ʪʨʝʥʜʘʤ ʦʙʱʝʛʦ ʯʠʩʣʘ ʮʠʢʣʦʥʦʚ, ʧʦʢʘʟʘʥʥʳʤ ʚ ʨʘʙʦʪʘʭ [297, 338, 425]. 

ʋʚʝʣʠʯʝʥʠʝ ʦʩʝʥʴʶ ʠ ʫʤʝʥʴʰʝʥʠʝ ʚʝʩʥʦʡ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʦʣʴʢʦ ʨʝʟʫʣʴʪʘʪʘʤ 
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[145] ʜʣʷ ʯʘʩʪʦʪʳ ʮʠʢʣʦʥʦʚ ʚʦ ʚʩʝʤ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ ʪʨʝʥʜʳ ʚ ʨʘʟʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʟʘʚʠʩʷʪ ʦʪ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʧʝʨʠʦʜʘ, ʯʪʦ 

ʟʘʪʨʫʜʥʷʝʪ ʠʭ ʩʨʘʚʥʝʥʠʝ. 

ʊʨʝʥʜʳ ʪʘʢʞʝ ʤʦʛʫʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʘʥʪʨʦʧʦʛʝʥʥʳʡ ʩʠʛʥʘʣ ʚ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʨʷʜʘʭ, ʢʦʪʦʨʳʡ ʚʳʟʚʘʥ ʣʠʥʝʡʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʚʫʦʢʠʩʠ ʫʛʣʝ-

ʨʦʜʘ ʠ/ʠʣʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʩ ʧʝʨʠʦʜʘʤʠ, ʩʦʧʦʩʪʘʚʠʤʳʤʠ ʩ ʜʣʠ-

ʥʦʡ ʨʷʜʘ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʟʥʘʯʠʤʳʝ ʣʠʥʝʡʥʳʝ ʪʨʝʥʜʳ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʠ ʥʝʟʥʘʯʠʤʳʝ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʨʝʛʠʦʥʘ ʤʦʛʫʪ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʙʱʝʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʫʚʝʣʠʯʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʳʭ ʪʝʤʧʝʨʘ-

ʪʫʨʥʳʭ ʪʨʝʥʜʦʚ ʚʛʣʫʙʴ ʢʦʥʪʠʥʝʥʪʦʚ (ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ ʨʝʛʠ-

ʦʥʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ). ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʪʨʝʥʜʳ ʤʦʞʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʢʘʢ 

ʯʘʩʪʴ ʥʠʟʢʦʯʘʩʪʦʪʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʦʜ ʚʣʠʷʥʠʝʤ ʪʘʢʠʭ ʩʠʛʥʘʣʦʚ, ʢʘʢ ɸʪʣʘʥ-

ʪʠʯʝʩʢʦʝ ʤʝʞʜʝʩʷʪʠʣʝʪʥʝʝ ʢʦʣʝʙʘʥʠʝ ʠ ʊʠʭʦʦʢʝʘʥʩʢʦʝ ʜʝʩʷʪʠʣʝʪʥʝʝ ʢʦʣʝʙʘ-

ʥʠʝ. ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʥʘʙʣʶʜʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʦ ʟʥʘʯʠʤʳʤʠ ʢʦʨʨʝʣʷʮʠ-

ʷʤʠ ʯʘʩʪʦʪʳ ʠʥʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦʥʦʚ ʩ AMO ʠ ʊɼʆ ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʧʝʢʪʨʘʣʴ-

ʥʦʛʦ ʘʥʘʣʠʟʘ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʢʣʘʜ ʜʝʩʷʪʠʣʝʪʥʠʭ-ʤʝʞʜʝʩʷʪʠʣʝʪʥʠʭ ʧʝ-

ʨʠʦʜʠʯʥʦʩʪʝʡ (Ó10 ʣʝʪ) ʜʦʩʪʠʛʘʝʪ ʦʢʦʣʦ 50% ʜʣʷ ʠʥʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦʥʦʚ ʚ ʚʦ-

ʩʪʦʯʥʦʡ ʯʘʩʪʠ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʚ ʘʧʨʝʣʝ. ɹʦʣʝʝ ʩʠʣʴʥʳʝ ʧʨʦʷʚʣʝ-

ʥʠʷ ʧʝʨʠʦʜʠʯʥʦʩʪʝʡ AMO ʠ ʊɼʆ ʚ ʮʠʢʣʦʥʘʭ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʨʝʛʠʦʥʘ ʤʦʞʥʦ 

ʦʙʲʷʩʥʠʪʴ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʰʪʦʨʤ-ʪʨʝʢʦʚ [440]. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠʥʪʝʥʩʠʚʥʳʭ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦ-

ʥʦʚ ʚ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʰʠʭ ʧʨʝʜʳ-

ʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʦʙʱʝʛʦ ʯʠʩʣʘ ʮʠʢʣʦʥʦʚ ʚ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦ-ʏʝʨʥʦ-

ʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ [317], ʘ ʪʘʢʞʝ ʜʣʷ ʠʥʪʝʥʩʠʚʥʳʭ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʮʠʢʣʦʥʦʚ ʚ 

ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ [312]. ɺʨʝʤʝʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʠʥʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦʥʦʚ 

ʚ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʚ 1951ï2017 ʛʦʜʘʭ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʬʦʥʦ-

ʚʳʤʠ ʜʝʩʷʪʠʣʝʪʥʠʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʠ ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ ʤʝʞʛʦʜʦʚʳʤʠ ʢʦʣʝʙʘ-

ʥʠʷʤʠ ʩ ʧʝʨʠʦʜʘʤʠ, ʢʨʘʪʥʳʤʠ 2ï3 ʛʦʜʘʤ, ʩʦʛʣʘʩʥʦ ʩʧʝʢʪʨʘʣʴʥʦʤʫ ʘʥʘʣʠʟʫ. ʊʘ-

ʢʠʝ ʧʝʨʠʦʜʳ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʦʩʥʦʚʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʚ ʘʪʤʦʩʬʝʨʝ 

(ʉʝʚʝʨʦʘʪʣʘʥʪʠʯʝʩʢʦʝ ʢʦʣʝʙʘʥʠʝ) ʠ ʚ ʦʢʝʘʥʝ (ʕʣʴïʅʠʥʴʦ-ʖʞʥʦʝ ʢʦʣʝʙʘʥʠʝ). 
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ɺ ʩʣʝʜʫʶʱʝʡ ʛʣʘʚʝ ʙʫʜʫʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʢʦʨʨʝʣʷʮʠʠ ʠʥʪʝʥʩʠʚʥʳʭ ʮʠʢʣʦ-

ʥʦʚ ʩ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʚ ʩʠʩʪʝʤʝ ʦʢʝʘʥïʘʪʤʦʩʬʝʨʘ. 

ɺʳʚʦʜʳ ʢ ʛʣʘʚʝ 2  

ɼʣʷ ʨʝʞʠʤʘ ʠ ʚʨʝʤʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠʥʜʝʢʩʘ ʮʠʢʣʦʥʠʯʥʦʩʪʠ ʢʘʢ ʩʫʤ-

ʤʘʨʥʦʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʥʦʧʪʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ (ʯʘʩʪʦʪʳ 

ʠ ʛʣʫʙʠʥʳ ʮʠʢʣʦʥʦʚ ʠ ʘʥʪʠʮʠʢʣʦʥʦʚ) ʜʣʷ ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʧʦʢʘʟʘʥʦ 

ʧʨʝʦʙʣʘʜʘʥʠʝ ʧʝʨʠʦʜʦʚ ʘʥʪʠʮʠʢʣʦʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜ. ʅʘ ʬʦʥʝ 

ʟʥʘʯʠʤʳʭ ʣʠʥʝʡʥʳʭ ʪʨʝʥʜʦʚ ʠʥʜʝʢʩʘ, ʟʥʘʢʠ ʢʦʪʦʨʳʭ ʨʘʟʣʠʯʘʶʪʩʷ ʚ ʪʝʧʣʳʡ ʠ 

ʭʦʣʦʜʥʳʡ ʩʝʟʦʥʳ, ʜʣʷ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʟʥʘʯʝʥʠʡ ʭʘʨʘʢʪʝʨʥʦ ʧʨʝʦʙʣʘʜʘʥʠʝ ʥʠʟ-

ʢʦʯʘʩʪʦʪʥʦʡ ʢʚʘʟʠʧʝʨʠʦʜʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʤʝʞʜʝʩʷʪʠʣʝʪʥʝʛʦ ʤʘʩʰʪʘʙʘ 

ʥʘʜ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʤʝʞʛʦʜʦʚʦʛʦ ʤʘʩʰʪʘʙʘ. ɿʠʤʦʡ ʠ ʚʝʩʥʦʡ ʚ ʦʪʨʠʮʘʪʝʣʴʥʫʶ 

ʬʘʟʫ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʜʝʢʘʜʥʦʡ ʦʩʮʠʣʣʷʮʠʠ ʚ ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʧʨʝʦʙʣʘ-

ʜʘʶʪ ʮʠʢʣʦʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʘ ʚ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʬʘʟʫ ï ʘʥʪʠʮʠʢʣʦʥʠʯʝʩʢʠʝ, 

ʧʨʠʯʝʤ ʮʠʢʣʦʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ 3 ʨʘʟʘ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʝ. 

ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʳʝ ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʚʝʣʠʯʠʥʳ ʠ ʤʠʥʠʤʘʣʴʥʘʷ 

ʘʤʧʣʠʪʫʜʘ ʛʦʜʦʚʦʛʦ ʭʦʜʘ ʧʘʨʘʤʝʪʨʦʚ ʮʠʢʣʦʥʦʚ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ɿʘʧʘʜʥʦʛʦ ʉʨʝ-

ʜʠʟʝʤʥʦʤʦʨʴʷ. ʆʩʦʙʝʥʥʦʩʪʴʶ ɺʦʩʪʦʯʥʦʛʦ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʷ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʴʰʘʷ ʘʤʧʣʠʪʫʜʘ ʛʦʜʦʚʦʛʦ ʭʦʜʘ ʧʘʨʘʤʝʪʨʦʚ ʮʠʢʣʦʥʦʚ, ʘ ʏʝʨʥʦʤʦʨʩʢʦʛʦ 

ʨʝʛʠʦʥʘ ï ʥʘʠʙʦʣʴʰʝʝ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʚʝʣʠ-

ʯʠʥ ʯʘʩʪʦʪʳ ʠ ʛʣʫʙʠʥʳ ʮʠʢʣʦʥʦʚ. ʇʨʠ ʵʪʦʤ ʤʘʢʩʠʤʫʤ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʮʠʢʣʦ-

ʥʦʚ ʚ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʟʠʤʫ, ʘ ʚ ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝ-

ʛʠʦʥʝ ʥʘ ʚʝʩʥʫ (ʘʧʨʝʣʴ). ʉʨʝʜʥʷʷ ʛʦʜʦʚʘʷ ʯʘʩʪʦʪʘ ʠʥʪʝʥʩʠʚʥʳʭ ʠ ʵʢʩʪʨʝʤʘʣʴ-

ʥʳʭ ʮʠʢʣʦʥʦʚ ʚʳʰʝ ʚ ɿʘʧʘʜʥʦʤ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝ, ʧʨʠ ʵʪʦʤ ʚ ʭʦʣʦʜʥʳʝ ʤʝ-

ʩʷʮʳ (ʩ ʜʝʢʘʙʨʷ ʧʦ ʤʘʨʪ) ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʰʝ ʚ ɺʦʩʪʦʯʥʦʤ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝ.  

ɺʳʷʚʣʝʥʳ ʟʥʘʯʠʤʳʝ ʣʠʥʝʡʥʳʝ ʪʨʝʥʜʳ, ʦʙʲʷʩʥʷʶʱʠʝ ʧʨʠʤʝʨʥʦ 5ï10% 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʚ ʧʝʨʠʦʜ 1951ï2017 ʛʛ.: ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʜʣʷ ʯʘʩʪʦʪʳ ʮʠʢʣʦʥʦʚ ʚʦ 

ʚʩʸʤ ʨʝʛʠʦʥʝ ʚʝʩʥʦʡ, ʘ ʚ ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʟʠʤʦʡ ʠ ʚʝʩʥʦʡ, ʠ ʧʦʣʦʞʠ-

ʪʝʣʴʥʳʝ ʜʣʷ ʧʣʦʱʘʜʠ ʠ ʛʣʫʙʠʥʳ/ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʮʠʢʣʦʥʦʚ ʦʩʝʥʴʶ. ʇʨʠ ʵʪʦʤ 

ʣʠʥʝʡʥʳʝ ʪʨʝʥʜʳ ʯʘʩʪʦʪʳ ʛʣʫʙʦʢʠʭ ʮʠʢʣʦʥʦʚ ʚ ʏʝʨʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ 
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ʧʦʚʪʦʨʷʶʪ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʪʨʝʥʜ ʯʘʩʪʦʪʳ ʦʙʱʝʡ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʟʠʤʦʡ (ʮʠʢʣʦʥʳ 0,75 ʠ 0,95 ʢʚʘʥʪʠʣʝʡ) ʠ ʚʝʩʥʦʡ (ʮʠʢʣʦʥʳ 0,75 ʢʚʘʥʪʠʣʷ). ɺ 

ɺʦʩʪʦʯʥʦʤ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝ, ʥʘʧʨʦʪʠʚ, ʚʳʜʝʣʷʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʣʠʥʝʡ-

ʥʳʡ ʪʨʝʥʜ ʯʘʩʪʦʪʳ ʛʣʫʙʦʢʠʭ ʮʠʢʣʦʥʦʚ (0,95 ʢʚʘʥʪʠʣʷ) ʦʩʝʥʴʶ.  

ʇʦʢʘʟʘʥʦ, ʯʪʦ, ʢʨʦʤʝ ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʤʝʞʛʦʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ, ʚ ʤʥʦ-

ʛʦʣʝʪʥʝʤ ʭʦʜʝ ʦʙʱʝʡ ʠ ʠʥʪʝʥʩʠʚʥʦʡ (ʧʨʝʚʳʰʘʶʱʝʡ 0,75/0,95 ʢʚʘʥʪʠʣʠ ʧʦ ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʠ) ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ 

ʨʝʛʠʦʥʝ ʚʳʜʝʣʷʝʪʩʷ ʤʝʞʜʝʩʷʪʠʣʝʪʥʷʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʩ ʧʝʨʠʦʜʦʤ, ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʱʠʤ ɸʪʣʘʥʪʠʯʝʩʢʦʡ ʤʫʣʴʪʠʜʝʢʘʜʥʦʡ ʦʩʮʠʣʣʷʮʠʠ ʠ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʜʝʢʘʜʥʦʡ 

ʦʩʮʠʣʣʷʮʠʠ, ʦʙʲʷʩʥʷʶʱʘʷ ʚ ʭʦʣʦʜʥʦʝ ʧʦʣʫʛʦʜʠʝ ʧʨʠʤʝʨʥʦ ʦʪ 20% ʜʦ 70% ʜʠʩ-

ʧʝʨʩʠʠ ʧʘʨʘʤʝʪʨʦʚ ʮʠʢʣʦʥʦʚ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ɻʣʘʚʝ 2, ʦʪʨʘʞʝʥʳ ʚ ʨʘʙʦʪʘʭ 

ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʞʫʨʥʘʣʘʭ [63, 64, 69, 312, 313] ʠ ʪʨʫʜʘʭ ʢʦʥʬʝʨʝʥʮʠʡ [12, 70, 

83, 443]. 
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ɻʃɸɺɸ 3. ʎʠʢʣʦʥʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚ ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨ-

ʩʢʦʤ ʨʝʛʠʦʥʝ ï ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʠ ɸʪʣʘʥʪʠʢʦ-ɽʚʨʦʧʝʡʩʢʦʛʦ ʨʝʛʠʦʥʘ  

ɺ ʛʣʘʚʝ 3 ʜʘʥ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʡ ʚʟʛʣʷʜ ʥʘ ʧʨʦʙʣʝʤʫ ʝʩʪʝʩʪʚʝʥʥʦʡ ʠʟʤʝʥ-

ʯʠʚʦʩʪʠ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝʛʠ-

ʦʥʝ. ʀʩʩʣʝʜʦʚʘʥ ʭʘʨʘʢʪʝʨ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʤʝʞʛʦʜʦʚʳʭ-ʤʝʞʜʝʩʷ-

ʪʠʣʝʪʥʠʭ ʢʦʣʝʙʘʥʠʡ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʩʝʛʦ ɸʪʣʘʥʪʠʢʦ-ɽʚʨʦʧʝʡ-

ʩʢʦʛʦ ʨʝʛʠʦʥʘ ʩ ʦʩʦʙʳʤ ʚʥʠʤʘʥʠʝʤ ʥʘ ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝ-

ʛʠʦʥʝ. ɼʣʷ ʤʝʞʛʦʜʦʚʦʛʦ ʤʘʩʰʪʘʙʘ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʠʟʤʝʥʝʥʠʷ ʨʝʞʠʤʦʚ (ʤʦʜ) 

ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ɸʪʣʘʥʪʠʢʦ-ɽʚʨʦʧʝʡʩʢʦʛʦ ʨʝʛʠʦʥʘ (ʧ. 3.1). ʈʘʩʩʤʦʪ-

ʨʝʥʘ ʩʚʷʟʴ ʤʦʜ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩ ʦʩʥʦʚʥʳʤʠ ʛʣʦʙʘʣʴʥʳʤʠ ʢʣʠʤʘ-

ʪʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʉʝʚʝʨʥʦʛʦ ʧʦʣʫʰʘʨʠʷ ʤʝʞʛʦʜʦʚʦʛʦ ʤʘʩʰʪʘʙʘ (7 ʩʠʛʥʘ-

ʣʦʚ). ɼʣʷ ʤʝʞʜʝʩʷʪʠʣʝʪʥʝʛʦ ʤʘʩʰʪʘʙʘ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʦʷʚʣʝʥʠʷ ɸʪʣʘʥʪʠʯʝ-

ʩʢʦʡ ʤʫʣʴʪʠʜʝʢʘʜʥʦʡ ʦʩʮʠʣʣʷʮʠʠ ʠ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʜʝʢʘʜʥʦʡ ʦʩʮʠʣʣʷʮʠʠ ʚ 

ʢʦʤʧʣʝʢʩʝ ʧʘʨʘʤʝʪʨʦʚ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ɸʪʣʘʥʪʠʢʦ-ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʝʢ-

ʪʦʨʘ (ʧ. 3.2).  

3.1. ʄʝʞʛʦʜʦʚʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʉʝʚʝʨʥʦʡ ɸʪ-

ʣʘʥʪʠʢʝ 

ʉʝʚʝʨʦʘʪʣʘʥʪʠʯʝʩʢʠʡ ʨʝʛʠʦʥ, ʥʘʨʷʜʫ ʩ ʩʝʚʝʨʥʦʡ ʯʘʩʪʴʶ ʊʠʭʦʛʦ ʦʢʝʘʥʘ, 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʜʚʫʭ ʮʝʥʪʨʦʚ ʧʦʚʳʰʝʥʥʦʡ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʉʝ-

ʚʝʨʥʦʤ ʧʦʣʫʰʘʨʠʠ, ʧʨʠ ʵʪʦʤ ʥʘʜ ʉʨʝʜʠʟʝʤʥʳʤ ʤʦʨʝʤ ʚʳʜʝʣʷʝʪʩʷ ʚʪʦʨʠʯʥʳʡ 

ʮʝʥʪʨ [431]. ɺʦʟʜʝʡʩʪʚʠʝ ʩʝʚʝʨʦʘʪʣʘʥʪʠʯʝʩʢʠʭ ʮʠʢʣʦʥʦʚ ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʥʦ ʚ 

ɸʪʣʘʥʪʠʢʦ-ɽʚʨʦʧʝʡʩʢʦʤ ʨʝʛʠʦʥʝ ʚ ʭʦʣʦʜʥʦʝ ʚʨʝʤʷ ʛʦʜʘ, ʢʦʛʜʘ ʥʘʙʣʶʜʘʝʪʩʷ 

ʫʩʠʣʝʥʠʝ ʩʠʥʦʧʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠʟ-ʟʘ ʦʙʦʩʪʨʝʥʠʷ ʛʨʘʜʠʝʥʪʦʚ ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʤʝʞʜʫ ʰʠʨʦʪʘʤʠ. ʎʠʢʣʦʥʳ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʟʚʝʥʦʤ ʚ ʤʝʭʘʥʠʟʤʘʭ ʦʙ-

ʨʘʪʥʦʡ ʩʚʷʟʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʘʥʦʤʘʣʠʠ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʦʢʝʘʥʘ ʠ ʘʪʤʦʩʬʝʨʳ ʚʣʠʷʶʪ ʥʘ ʨʘʡʦʥʳ, ʫʜʘʣʝʥʥʳʝ ʦʪ ʉʝʚʝʨʥʦʡ ɸʪʣʘʥ-

ʪʠʢʠ, ʚʢʣʶʯʘʷ ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʡ ʨʝʛʠʦʥ [145, 158, 203, 262, 

317, 341, 407, 444]. ʎʠʢʣʦʥʳ ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ ʤʥʦʛʠʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ, 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʘʥʦʤʘʣʠʡ [147, 177, 280, 343], ʯʪʦ 
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ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʭ ʮʝʥʥʦʩʪʝʡ, ʠ ʜʘʞʝ 

ʯʝʣʦʚʝʯʝʩʢʠʭ ʞʠʟʥʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʞʠʤʳ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʦʧʨʝʜʝʣʷʶʪ ʨʝʛʠʦʥʘʣʴʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʨʝʞʠʤʳ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʘʥʦʤʘʣʠʠ. 

ʇʦʜ ʪʝʨʤʠʥʦʤ çʨʝʞʠʤè ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʥʠʤʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʤʦʜʳ ʠ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʮʠʢʣʦʥʦʚ ʥʘ ʤʘʩʰʪʘʙʘʭ ʦʪ ʤʝʞʛʦ-

ʜʦʚʦʛʦ ʜʦ ʤʝʞʜʝʩʷʪʠʣʝʪʥʝʛʦ.  

ʕʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʩʥʦʚʘʥʦ ʥʘ ʣʦʛʠʢʝ ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [7, 10, 

367]. ɺ ʨʘʙʦʪʝ [7] ʧʨʠʤʝʥʝʥ ʤʝʪʦʜ ʨʘʟʣʦʞʝʥʠʷ ʥʘ ʕʆʌ ʜʣʷ ʠʟʫʯʝʥʠʷ ʨʝʞʠʤʦʚ 

ʯʘʩʪʦʪʳ ʷʥʚʘʨʩʢʠʭ ʩʝʚʝʨʦʘʪʣʘʥʪʠʯʝʩʢʠʭ ʮʠʢʣʦʥʦʚ ʟʘ 38-ʣʝʪʥʠʡ ʧʝʨʠʦʜ (1951ï

1988), ʦʜʥʘʢʦ ʚ ʥʝʡ ʥʝ ʚʳʧʦʣʥʷʣʠʩʴ ʦʮʝʥʢʠ ʩʚʷʟʠ ʩ ʠʥʜʝʢʩʘʤʠ ʜʘʣʴʥʦʜʝʡʩʪʚʫ-

ʶʱʠʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ. ʇʦʟʞʝ ʚ ʨʘʙʦʪʘʭ [10, 367] ʙʳʣ ʧʨʠʤʝʥʝʥ ʢʦʤ-

ʧʦʟʠʪʥʳʡ ʘʥʘʣʠʟ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʨʝʞʠʤʦʚ ʮʠʢʣʦʥʦʚ ʉʝʚʝʨʥʦʛʦ ʧʦʣʫʰʘʨʠʷ ʧʨʠ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʬʘʟʘʭ ʦʩʥʦʚʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ.  

ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʨʝʞʠʤʳ (ʤʦʜʳ) ʟʠʤʥʠʭ ʩʝ-

ʚʝʨʦʘʪʣʘʥʪʠʯʝʩʢʠʭ ʮʠʢʣʦʥʦʚ ʟʘ 66-ʣʝʪʥʠʡ ʧʝʨʠʦʜ (1952ï2017) ʠ ʠʟʫʯʝʥʳ ʠʭ 

ʩʚʷʟʠ ʩ ʦʩʥʦʚʥʳʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠʥʜʝʢʩʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʨʨʝʣʷʮʠ-

ʦʥʥʦ-ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʯʪʦʙʳ ʧʦʢʘʟʘʪʴ ʠʭ ʦʪʜʝʣʴʥʳʡ ʠ ʩʦʚʤʝʩʪʥʳʡ 

ʚʢʣʘʜ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʚʳʜʝʣʝʥʠʝ ʦʙʲʝʢʪʠʚʥʳʭ ʤʦʜ ʧʘʨʘʤʝʪ-

ʨʦʚ ʟʠʤʥʠʭ ʮʠʢʣʦʥʦʚ (ʯʘʩʪʦʪʘ, ʛʣʫʙʠʥʘ ʠ ʧʣʦʱʘʜʴ) ʚ ʉʝʚʝʨʦʘʪʣʘʥʪʠʯʝʩʢʦʤ ʨʝ-

ʛʠʦʥʝ ʠ ʠʟʫʯʝʥʠʝ ʠʭ ʚʨʝʤʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʦʩʥʦʚʥʳʤʠ ʜʘʣʴ-

ʥʦʜʝʡʩʪʚʫʶʱʠʤʠ ʩʠʛʥʘʣʘʤʠ. ʅʦʚʠʟʥʘ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʵʪʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʤʳ ʚʳʷʚʠʣʠ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʢʦʤʧʦ-

ʥʝʥʪʳ ʤʝʞʛʦʜʦʚʦʡ-ʤʝʞʜʝʩʷʪʠʣʝʥʝʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʪʨʝʭ ʧʘʨʘʤʝʪʨʦʚ ʟʠʤʥʠʭ 

ʮʠʢʣʦʥʦʚ (ʯʘʩʪʦʪʳ, ʛʣʫʙʠʥʳ ʠ ʧʣʦʱʘʜʠ) ʚ ʉʝʚʝʨʦʘʪʣʘʥʪʠʯʝʩʢʦʤ ʨʝʛʠʦʥʝ, ʩʚʷ-

ʟʘʥʥʳʝ ʩ ʰʠʨʦʢʠʤ ʥʘʙʦʨʦʤ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʨʝʜʠʢʪʦʨʦʚ (ʜʘʣʴʥʦʜʝʡʩʪʚʫʶʱʠʭ 

ʩʠʛʥʘʣʦʚ) ʠ ʠʭ ʩʦʚʤʝʩʪʥʳʤ ʚʣʠʷʥʠʝʤ, ʠʩʧʦʣʴʟʫʷ ʦʙʲʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʨʘʟʣʦ-

ʞʝʥʠʷ ʥʘ ʕʆʌ 66-ʣʝʪʥʠʭ ʨʷʜʦʚ ʜʘʥʥʳʭ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʵʤʧʠʨʠʯʝʩʢʠʭ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʬʫʥʢʮʠʡ (ʕʆʌ) 

ʧʘʨʘʤʝʪʨʳ ʮʠʢʣʦʥʦʚ (ʯʘʩʪʦʪʘ, ʛʣʫʙʠʥʘ ʠ ʧʣʦʱʘʜʴ) ʫʩʨʝʜʥʷʣʠʩʴ ʥʘ ʨʝʛʫʣʷʨʥʦʡ 

ʩʝʪʢʝ 7,5ÁĬ15Á ʟʘ ʟʠʤʥʠʡ ʩʝʟʦʥ (ʜʝʢʘʙʨʴ, ʷʥʚʘʨʴ, ʬʝʚʨʘʣʴ) ʚ 
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ʉʝʚʝʨʦʘʪʣʘʥʪʠʯʝʩʢʦʤ ʨʝʛʠʦʥʝ ʚ ʛʨʘʥʠʮʘʭ: 27,5Á ʩ.ʰ.ï72,5Á ʩ.ʰ., 90Á ʟ.ʜ.ï15Á 

ʚ.ʜ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʘʟʣʦʞʝʥʠʷ ʥʘ ʕʆʌ ʜʣʷ ʢʘʞʜʦʛʦ ʘʥʘʣʠ-

ʟʠʨʫʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʠʣʠ ʤʦʜʳ ʘʥʦʤʘ-

ʣʠʡ ʮʠʢʣʦʥʦʚ. 

ɺ ʪʘʙʣ. 3.1 ʧʦʢʘʟʘʥ ʧʨʦʮʝʥʪʥʳʡ ʚʢʣʘʜ ʜʝʩʷʪʠ ʚʝʜʫʱʠʭ ʤʦʜ ʕʆʌ ʚ ʜʠʩ-

ʧʝʨʩʠʶ ʧʘʨʘʤʝʪʨʦʚ ʟʠʤʥʠʭ ʮʠʢʣʦʥʦʚ. ɼʣʷ ʛʣʫʙʠʥʳ ʮʠʢʣʦʥʦʚ ʩʫʤʤʘʨʥʳʡ 

ʚʢʣʘʜ ʜʝʩʷʪʠ ʚʝʜʫʱʠʭ ʤʦʜ ʕʆʌ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 60%. ɼʣʷ ʯʘʩʪʦʪʳ ʠ ʧʣʦʱʘʜʠ 

ʮʠʢʣʦʥʦʚ ï ʦʢʦʣʦ 65%. ɺʢʣʘʜ ʧʝʨʚʦʡ ʤʦʜʳ ʜʦʩʪʠʛʘʝʪ 14%, 10,8%, 14,8% ʜʣʷ 

ʯʘʩʪʦʪʳ, ʛʣʫʙʠʥʳ ʠ ʧʣʦʱʘʜʠ ʮʠʢʣʦʥʦʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʢʣʘʜ ʪʨʝʭ ʚʝʜʫʱʠʭ 

ʤʦʜ ʩʦʩʪʘʚʣʷʝʪ 33,4% ʜʣʷ ʯʘʩʪʦʪʳ ʮʠʢʣʦʥʦʚ, 26,5% ʜʣʷ ʛʣʫʙʠʥʳ ʠ 31,8% ʜʣʷ 

ʧʣʦʱʘʜʠ ʮʠʢʣʦʥʦʚ.  

 

ʊʘʙʣʠʮʘ 3.1. ɺʢʣʘʜ ʜʝʩʷʪʠ ʚʝʜʫʱʠʭ ʤʦʜ ʕʆʌ ʚ ʜʠʩʧʝʨʩʠʶ ʧʘʨʘʤʝʪʨʦʚ ʮʠʢʣʦʥʦʚ ʚ ʉʝʚʝʨʦ-

ʘʪʣʘʥʪʠʯʝʩʢʦʤ ʨʝʛʠʦʥʝ, % 

 

ʄʦʜʘ ʏʘʩʪʦʪʘ ɻʣʫʙʠʥʘ ʇʣʦʱʘʜʴ 

1 14,0 10,8 14,8 

2 10,5 8,3 8,9 

3 8,9 7,4 8,1 

4 6,1 6,1 7,1 

5 5,3 5,4 5,8 

6 4,9 4,9 4,8 

7 4,2 4,4 4,6 

8 3,8 4,4 4,4 

9 3,5 3,9 3,7 

10 2,9 3,7 3,4 

× 64,2 59,2 65,7 

 

ʇʦʣʫʯʝʥʥʳʝ ʦʮʝʥʢʠ ʧʨʦʮʝʥʪʥʦʛʦ ʚʢʣʘʜʘ ʜʣʷ ʪʨʝʭ ʚʝʜʫʱʠʭ ʤʦʜ ʤʦʞʥʦ 

ʩʯʠʪʘʪʴ ʥʘʜʝʞʥʳʤʠ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩ ʪʦʯʥʦʩʪʴʶ 1% ʟʥʘʯʝʥʠʷʤ, 

ʧʦʣʫʯʝʥʥʳʤ ʚ ʨʘʙʦʪʝ [7], ʠ ʩ ʪʦʯʥʦʩʪʴʶ 1ï5% ʟʥʘʯʝʥʠʷʤ, ʧʦʣʫʯʝʥʥʳʤ ʚ ʨʘʙʦʪʝ 

[275]. ɺ ʨʘʙʦʪʝ [7] ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʘʥʘʣʦʛʠʯʥʳʝ ʤʝʪʦʜʠʢʘ ʠ ʜʘʥʥʳʝ ʨʝʘʥʘʣʠʟʘ, 
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ʥʦ ʙʦʣʝʝ ʢʦʨʦʪʢʠʝ ʚʨʝʤʝʥʥʳʝ ʨʷʜʳ (1951ï1988 ʛʛ.) ʠ ʪʦʣʴʢʦ ʜʣʷ ʷʥʚʘʨʷ. ɺ ʨʘ-

ʙʦʪʝ [275] ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʤʦʜʳ ʟʠʤʥʠʭ ʰʪʦʨʤ-ʪʨʝʢʦʚ ʚ ʉʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʝ 

ʧʦ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʤʫ ʦʪʢʣʦʥʝʥʠʶ ʧʦʣʷ ʛʝʦʧʦʪʝʥʮʠʘʣʴʥʳʭ ʚʳʩʦʪ.  

ɼʣʷ ʚʩʝʭ ʜʝʩʷʪʠ ʤʦʜ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʩ 

ʜʘʣʴʥʦʜʝʡʩʪʚʫʶʱʠʤʠ ʠʥʜʝʢʩʘʤʠ. ʇʦʣʫʯʝʥʦ, ʯʪʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʚʢʣʘʜ ʜʘʣʴ-

ʥʦʜʝʡʩʪʚʫʶʱʠʭ ʩʠʛʥʘʣʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʧʨʝʚʳʰʘʝʪ 6% ʚ ʜʠʩʧʝʨʩʠʶ ʚʨʝʤʝʥ-

ʥʳʭ ʨʷʜʦʚ ʤʦʜ, ʥʘʯʠʥʘʷ ʩ ʯʝʪʚʝʨʪʦʡ. ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʠʩʢʣʶʯʝʥʠʷʤʠ ʙʳʣʠ 

4-̫  ʤʦʜʘ ʯʘʩʪʦʪʳ ʮʠʢʣʦʥʦʚ, ʜʣʷ ʢʦʪʦʨʦʡ ʚʢʣʘʜ ʢʦʣʝʙʘʥʠʷ ʊʉʇ ʜʦʩʪʠʛʘʝʪ 30% 

(r = +0,55) ʠ 5-̫  ʤʦʜʘ ʧʣʦʱʘʜʠ ʮʠʢʣʦʥʦʚ ʩ ʚʢʣʘʜʦʤ ɺɸʂ, ʨʘʚʥʳʤ 25% (r = -

0,5), ʠ ʤʝʥʝʝ ʟʥʘʯʠʤʳʤʠ ʠʩʢʣʶʯʝʥʠʷʤʠ ʙʳʣʠ: 

ï 5-̫  ʤʦʜʘ ʯʘʩʪʦʪʥʳ ʩ 8% ʚʢʣʘʜʘ ʢʦʣʝʙʘʥʠʷ ɺɸ/ɿʈ; 

ï 7-̫  ʤʦʜʘ ʯʘʩʪʦʪʥʳ ʩ 7% ʦʪ ʚʢʣʘʜʘ ʢʦʣʝʙʘʥʠʷ ʇʆʃ/ɽɺʈ; 

ï 5-̫  ʤʦʜʘ ʛʣʫʙʠʥʳ ʩ 7% ʚʢʣʘʜʘ AMO; 

ï 10-̫  ʤʦʜʘ ʛʣʫʙʠʥʳ ʩ 7% ʚʢʣʘʜʘ ʉɸʂ-ʩʪ ʠ 9% ʚʢʣʘʜʘ Aʂ; 

ï 10-̫  ʤʦʜʘ ʧʣʦʱʘʜʠ ʩ 7% ʚʢʣʘʜʘ AMO. 

ɼʘʣʝʝ ʚ ʨʘʙʦʪʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʝʨʚʳʝ ʪʨʠ ʤʦʜʳ ʢʘʞʜʦʛʦ ʧʘʨʘʤʝʪʨʘ 

ʮʠʢʣʦʥʦʚ. 

ɼʣʷ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʤʦʜ ʧʘʨʘʤʝʪʨʦʚ ʮʠʢʣʦʥʦʚ ʨʘʩʩʯʠʪʘʥʳ ʢʦʤʧʦʟʠʪʥʳʝ 

ʧʦʣʷ ʘʥʦʤʘʣʠʡ ʜʣʷ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʳʭ ʠ ʩʣʘʙʳʭ ʩʣʫʯʘʝʚ ʢʘʞʜʦʡ ʤʦʜʳ ʧʦ ʘʥʘ-

ʣʦʛʠʠ ʩ ʨʘʙʦʪʘʤʠ [7, 428]. ɸʥʦʤʘʣʠʠ ʮʠʢʣʦʥʦʚ (ʥʦʨʤʠʨʦʚʘʥʥʳʝ ʢ ʩʪʘʥʜʘʨʪ-

ʥʦʤʫ ʦʪʢʣʦʥʝʥʠʶ (ů) ʙʳʣʠ ʫʩʨʝʜʥʝʥʳ ʟʘ 10 ʣʝʪ ʜʣʷ ʩʘʤʳʭ ʚʳʩʦʢʠʭ ʧʦʣʦʞʠ-

ʪʝʣʴʥʳʭ ʠ ʟʘ 10 ʣʝʪ ʜʣʷ ʩʘʤʳʭ ʥʠʟʢʠʭ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʛʣʘʚʥʳʭ 

ʢʦʤʧʦʥʝʥʪ, ʘ ʟʘʪʝʤ ʧʦʣʫʯʝʥʘ ʠʭ ʨʘʟʥʦʩʪʴ (ʢʦʤʧʦʟʠʪʳ ʜʣʷ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʢʦ-

ʵʬʬʠʮʠʝʥʪʦʚ ʤʠʥʫʩ ʢʦʤʧʦʟʠʪʳ ʜʣʷ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ). ʂʦʤʧʦ-

ʟʠʪʥʳʝ ʧʦʣʷ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʣʷ ʫʩʨʝʜʥʝʥʥʳʭ ʟʘ ʟʠʤʫ (ʜʝʢʘʙʨʴïʬʝʚʨʘʣʴ) ʧʘ-

ʨʘʤʝʪʨʦʚ ʮʠʢʣʦʥʦʚ (ʯʘʩʪʦʪʘ, ʛʣʫʙʠʥʘ ʠ ʧʣʦʱʘʜʴ) ʥʘ ʨʝʛʫʣʷʨʥʦʡ ʩʝʪʢʝ 5ÁĬ10Á 

ʥʘʜ ʨʘʩʰʠʨʝʥʥʳʤ ɸʪʣʘʥʪʠʢʦ-ɽʚʨʦʧʝʡʩʢʠʤ ʨʝʛʠʦʥʦʤ ʚ ʛʨʘʥʠʮʘʭ: 30Á ʩ.ʰ.ï75Á 

ʩ.ʰ., 90Áʟ.ʜ.ï90Áʚ.ʜ.  

ʀʟʤʝʥʯʠʚʦʩʪʴ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʟʘ ʧʝʨʠʦʜ 1952ï2017 ʛʛ. ʙʳʣʘ ʧʨʦʘʥʘʣʠ-

ʟʠʨʦʚʘʥʘ ʜʣʷ ʪʨʝʭ ʚʝʜʫʱʠʭ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪ ʨʘʟʣʦʞʝʥʠʷ ʥʘ ʕʆʌ ʯʘʩʪʦʪʳ, 
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ʛʣʫʙʠʥʳ ʠ ʧʣʦʱʘʜʠ ʟʠʤʥʠʭ ʮʠʢʣʦʥʦʚ ʚ ʉʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʝ. ɺʥʘʯʘʣʝ ʙʳʣʠ 

ʦʮʝʥʝʥʳ ʣʠʥʝʡʥʳʝ ʪʨʝʥʜʳ. ɿʘʪʝʤ ʨʷʜʳ ʙʳʣʠ ʦʪʬʠʣʴʪʨʦʚʘʥʳ ʩ 15ï16-ʣʝʪʥʠʤ 

ʧʦʨʦʛʦʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʠ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʜʠʘʧʘʟʦʥʦʚ ʠʟʤʝʥ-

ʯʠʚʦʩʪʠ. ʕʪʦʪ ʧʦʨʦʛ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ ʯʝʪʚʝʨʪʫʶ ʯʘʩʪʴ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ 66-

ʣʝʪʥʝʛʦ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ (1952ï2017 ʛʛ.). ʆʥ ʙʳʣ ʚʳʙʨʘʥ ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʧʝ-

ʨʠʦʜʦʚ, ʟʥʘʯʠʤʦʩʪʴ ʢʦʪʦʨʳʭ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʩ ʧʦʤʦʱʴʶ ʩʧʝʢʪʨʘʣʴ-

ʥʦʛʦ ʘʥʘʣʠʟʘ (ʧʨʠ ʜʦʩʪʫʧʥʦʡ ʜʣʠʥʝ ʨʷʜʘ). 

ʉʠʥʭʨʦʥʥʳʡ ʣʠʥʝʡʥʳʡ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʇʠʨʩʦʥʘ ʙʳʣ ʧʨʦʚʝʜʝʥ 

ʜʣʷ ʟʠʤʥʝʛʦ ʩʝʟʦʥʘ ʤʝʞʜʫ ʚʨʝʤʝʥʥʳʤʠ ʨʷʜʘʤʠ ʪʨʝʭ ʚʝʜʫʱʠʭ ʤʦʜ ʕʆʌ ʧʘʨʘ-

ʤʝʪʨʦʚ ʩʝʚʝʨʦʘʪʣʘʥʪʠʯʝʩʢʠʭ ʮʠʢʣʦʥʦʚ ʠ ʠʥʜʝʢʩʘʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ. 

ɿʥʘʯʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʦʨʨʝʣʷʮʠʠ ʦʧʨʝʜʝʣʷʣʘʩʴ ʩ ʧʦʤʦʱʴʶ t-ʢʨʠʪʝʨʠʷ 

ʉʪʴʶʜʝʥʪʘ. ʉʦʚʤʝʩʪʥʳʡ ʚʢʣʘʜ ʜʘʣʴʥʦʜʝʡʩʪʚʫʶʱʠʭ ʠʥʜʝʢʩʦʚ ʚ ʠʟʤʝʥʯʠʚʦʩʪʴ 

ʤʦʜ ʮʠʢʣʦʥʦʚ ʦʮʝʥʝʥ ʩ ʧʦʤʦʱʴʶ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ.  

ʈʝʟʫʣʴʪʘʪʳ ʵʪʦʡ ʯʘʩʪʠ ʨʘʙʦʪʳ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʤʦʜ ʮʠʢʣʦʥʦʚ; ʚʨʝʤʝʥʥʘʷ ʠʟʤʝʥʯʠ-

ʚʦʩʪʴ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪ; ʩʧʝʢʪʨʘʣʴʥʳʡ ʘʥʘʣʠʟ ʧʝʨʠʦʜʠʯʥʦʩʪʝʡ ʚʳʩʦʢʦʯʘ-

ʩʪʦʪʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ; ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʩʚʷʟʠ ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠʥ-

ʜʝʢʩʘʤʠ.  

3.1.1. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʤʦʜ ʮʠʢʣʦʥʦʚ 

ʇʦʣʫʯʝʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʤʦʜ ʧʘʨʘʤʝʪʨʦʚ ʟʠʤʥʠʭ ʩʝʚʝ-

ʨʦʘʪʣʘʥʪʠʯʝʩʢʠʭ ʮʠʢʣʦʥʦʚ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 3.1. ɼʣʷ ʯʘʩʪʦʪʳ ʮʠʢʣʦʥʦʚ ʦʥʠ 

ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʣʷ ʷʥʚʘʨʷ ʚ ʨʘʙʦʪʝ [7].  

ɿʥʘʢ ʧʦʣʦʞʠʪʝʣʴʥʦʡ/ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʬʘʟʳ ʤʦʜʳ ʫʩʣʦʚʥʳʡ. ɼʣʷ ʧʦʥʠʤʘ-

ʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʵʪʦʛʦ ʟʥʘʢʘ ʘʥʦʤʘʣʠʷʤ ʧʘʨʘʤʝʪʨʦʚ ʮʠʢʣʦʥʦʚ ʥʝʦʙʭʦʜʠʤʦ ʦʪ-

ʤʝʪʠʪʴ ʩʣʝʜʫʶʱʝʝ. ʇʨʠ ʤʥʦʛʦʣʝʪʥʝʤ ʦʩʨʝʜʥʝʥʠʠ ɸʣʝʫʪʩʢʘʷ ʜʝʧʨʝʩʩʠʷ (ɸʣʝ-

ʫʪʩʢʠʡ ʤʠʥʠʤʫʤ) ʚ ʨʝʛʠʦʥʝ ʉʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʘʢʩʠʤʘʣʴ-

ʥʦʡ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʢʘʢ ʧʦ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʮʠʢʣʦʥʦʚ, ʪʘʢ ʠ ʧʦ ʠʭ 

ʛʣʫʙʠʥʝ ʠ ʨʘʟʤʝʨʘʤ [121]. ʇʝʨʚʳʝ ʤʦʜʳ ʧʘʨʘʤʝʪʨʦʚ ʮʠʢʣʦʥʦʚ ʚ ʦʙʣʘʩʪʠ ʵʪʦʛʦ 

ʮʝʥʪʨʘ ʜʝʡʩʪʚʠʷ ʧʦʢʘʟʳʚʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʣʷ 
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ʯʘʩʪʦʪʳ (ʨʠʩ. 3.1ʘ) ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʜʣʷ ʛʣʫʙʠʥʳ ʠ ʧʣʦʱʘʜʠ (ʨʠʩ. 

3.1ʙ,ʚ). ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʤʦʜ ʛʣʫ-

ʙʠʥʳ ʠ ʧʣʦʱʘʜʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʘʥʦʤʘʣʠʠ ʵʪʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʮʠʢʣʦʥʦʚ, ʘ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ï ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʘʥʦ-

ʤʘʣʠʠ ʛʣʫʙʠʥʳ ʠ ʧʣʦʱʘʜʠ. ʕʪʦ ʚʧʦʩʣʝʜʩʪʚʠʠ ʩʢʘʞʝʪʩʷ ʥʘ ʟʥʘʢʝ ʣʠʥʝʡʥʳʭ 

ʪʨʝʥʜʦʚ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʤʦʜ ʛʣʫʙʠʥʳ ʠ ʧʣʦʱʘʜʠ ʚ ʧ. 3.1.2 ʠ 

ʟʥʘʢʝ ʢʦʨʨʝʣʷʮʠʠ ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʩʠʛʥʘʣʘʤʠ ʚ ʧ. 3.1.4. 

 
Var = 14,0% EOF 1 ʯʘʩʪʦʪʳ ʮʠʢʣʦʥʦʚ 

 
ʘ 

Var = 10,8% EOF 1 ʛʣʫʙʠʥʳ ʮʠʢʣʦʥʦʚ 

 
ʙ 

Var = 14,8% EOF 1 ʧʣʦʱʘʜʠ ʮʠʢʣʦʥʦʚ 

 
ʚ 

Var = 10,5% EOF 2 ʯʘʩʪʦʪʳ ʮʠʢʣʦʥʦʚ 

 

ʛ 

Var = 8,3% EOF 2 ʛʣʫʙʠʥʳ ʮʠʢʣʦʥʦʚ 

 

ʜ 

Var = 8,9% EOF 2 ʧʣʦʱʘʜʠ ʮʠʢʣʦʥʦʚ 

 

ʝ 
Var = 8,9% EOF 3 ʯʘʩʪʦʪʳ ʮʠʢʣʦʥʦʚ 

 

ʞ 

Var = 7,4% EOF 3 ʛʣʫʙʠʥʳ ʮʠʢʣʦʥʦʚ 

 

ʟ 

Var = 8,1% EOF 3 ʧʣʦʱʘʜʠ ʮʠʢʣʦʥʦʚ 

 

ʠ 

 

ʈʠʩʫʥʦʢ 3.1. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʝʨʚʳʭ ʪʨʸʭ ʤʦʜ (EOF1, EOF2, EOF3) ʯʘʩʪʦʪʳ 

(ʘ, ʛ, ʞ), ʛʣʫʙʠʥʳ (ʙ, ʜ, ʟ) ʠ ʧʣʦʱʘʜʠ (ʚ, ʝ, ʠ) ʩʝʚʝʨʦʘʪʣʘʥʪʠʯʝʩʢʠʭ ʮʠʢʣʦʥʦʚ ʩ ʫʢʘʟʘʥʠʝʤ 

ʚʢʣʘʜʘ ʚ ʜʠʩʧʝʨʩʠʶ (Var). 

ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʘʥʦʤʘʣʠʡ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʜʣʷ ʚʝʜʫʱʠʭ ʪʨʸʭ ʤʦʜ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʢʦʤʧʦʟʠʪʥʳʝ ʢʘʨʪʳ ʧʘʨʘʤʝʪʨʦʚ 
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ʮʠʢʣʦʥʦʚ ʨʘʩʰʠʨʝʥʥʦʛʦ ɸʪʣʘʥʪʠʢʦ-ɽʚʨʦʧʝʡʩʢʦʛʦ ʨʝʛʠʦʥʘ ʜʣʷ çʩʠʣʴʥʳʭè ʣʝʪ 

(ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪ), çʩʣʘ-

ʙʳʭè ʣʝʪ (ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦ-

ʥʝʥʪ) ʠ ʠʭ ʨʘʟʥʦʩʪʴ (ʨʠʩ. 3.2ï3.10).  

ʕʪʠ ʢʦʤʧʦʟʠʪʥʳʝ ʢʘʨʪʳ ʠʣʣʶʩʪʨʠʨʫʶʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʢʦ-

ʣʝʙʣʶʱʠʭʩʷ ʘʥʦʤʘʣʠʡ ʧʘʨʘʤʝʪʨʦʚ ʮʠʢʣʦʥʘ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʦʜʦʡ 

/ ʨʝʞʠʤʦʤ. ɸʥʦʤʘʣʠʠ ʥʘʜ ɽʚʨʦʧʦʡ (ʟʘ ʧʨʝʜʝʣʘʤʠ ʉʝʚʝʨʦʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʨʝʛʠ-

ʦʥʘ) ʤʦʛʫʪ ʙʳʪʴ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʳ ʢʘʢ ʨʝʛʠʦʥʘʣʴʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʵʪʠʭ ʨʝʞʠ-

ʤʦʚ. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʨʝʭ ʚʝʜʫʱʠʭ ʤʦʜ ʕʆʌ ʯʘʩʪʦʪʳ ʟʠʤ-

ʥʠʭ ʮʠʢʣʦʥʦʚ ʚ ʉʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʝ (ʨʠʩ. 3.2, 3.3, 3.4) ʥʘʧʦʤʠʥʘʝʪ ʩʪʨʫʢʪʫʨʫ 

ʤʦʜ ʯʘʩʪʦʪʳ ʷʥʚʘʨʩʢʠʭ ʮʠʢʣʦʥʦʚ [7]. ɺ ʦʜʥʦʡ ʠʟ ʬʘʟ ʧʝʨʚʦʡ ʚʝʜʫʱʝʡ ʤʦʜʳ 

(ʫʩʣʦʚʥʦ ʦʪʨʠʮʘʪʝʣʴʥʦʡ) ʤʘʢʩʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʮʠʢʣʦʥʦʚ ʥʘʜ ʉʝʚʝʨʥʦʡ ɸʪ-

ʣʘʥʪʠʢʦʡ ʥʘʙʣʶʜʘʣʘʩʴ ʢ ʚʦʩʪʦʢʫ ʦʪ ʅʴʶʬʘʫʥʜʣʝʥʜʘ (ʨʠʩ. 3.2ʘ), ʘ ʚ ʜʨʫʛʦʡ ʬʘʟʝ 

(ʫʩʣʦʚʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʡ) ï ʢ ʟʘʧʘʜʫ ʦʪ ʀʩʣʘʥʜʠʠ. 

ʈʝʛʠʦʥʘʣʴʥʳʝ ʤʘʢʩʠʤʫʤʳ ʯʘʩʪʦʪʳ ʙʳʣʠ ʥʘʜ ʉʨʝʜʠʟʝʤʥʳʤ ʤʦʨʝʤ ʠ ʚ 

ʫʩʪʴʝ ɹʘʬʬʠʥʦʚʘ ʟʘʣʠʚʘ ʚ ʦʙʝʠʭ ʬʘʟʘʭ (ʨʠʩ. 3.2ʘ, ʙ), ʠ ʚ ʫʩʪʴʝ ɻʫʜʟʦʥʦʚʘ ʟʘʣʠʚʘ 

ʚ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʬʘʟʝ (ʨʠʩ. 3.2ʙ). ʅʘʠʙʦʣʴʰʠʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʵʪʠʤʠ ʜʚʫʤʷ 

ʬʘʟʘʤʠ (ʚ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʭ ʘʥʦʤʘʣʠʷʭ) (ʨʠʩ. 3.2ʚ) ʥʘʙʣʶʜʘʶʪʩʷ ʥʘʜ ʉʝ-

ʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʦʡ ʚ ʩʠʣʴʥʦʡ ʩʠʩʪʝʤʝ (> 1,5ï2ů) ʩ ʮʝʥʪʨʦʤ ʢ ʟʘʧʘʜʫ ʦʪ ʀʩʣʘʥ-

ʜʠʠ, ʢʦʪʦʨʦʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʝʤʥʦʛʦ ʙʦʣʝʝ ʩʣʘʙʘʷ (1,5ů), ʥʦ ʙʦʣʝʝ ʢʨʫʧʥʘʷ ʩʠ-

ʩʪʝʤʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ ʟʥʘʢʘ ʤʝʞʜʫ 40Áʩ.ʰ. ï50Á ʩ.ʰ. ʩ ʮʝʥʪʨʦʤ ʥʘʜ ɺʦʩʪʦʯ-

ʥʦʡ ɸʪʣʘʥʪʠʢʦʡ.  

ɺ ʨʘʙʦʪʝ [275] ʧʝʨʚʘʷ ʤʦʜʘ ʟʠʤʥʠʭ ʰʪʦʨʤ-ʪʨʝʢʦʚ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩ ɹʜʨʫ-

ʛʦʡ ʜʠʧʦʣʴʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʩ ʮʝʥʪʨʘʤʠ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʷʭ ʦʢʝ-

ʘʥʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʪʘʢʘʷ ʩʪʨʫʢʪʫʨʘ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʤʝʱʝʥʠʶ ʮʠʢʣʦʥʦʚ ʩ 

ʩʝʚʝʨʘ ʥʘ ʶʛ ʦʪ ʠʭ ʢʣʠʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ [275].  
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ʈʠʩʫʥʦʢ 3.2. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʢʦʤʧʦʟʠʪʳ ʜʣʷ ʧʝʨʚʦʡ ʤʦʜʳ ʯʘʩʪʦʪʳ ʟʠʤʥʠʭ ʩʝʚʝʨʦʘʪʣʘʥ-

ʪʠʯʝʩʢʠʭ ʮʠʢʣʦʥʦʚ: (ʘ) 10-ʣʝʪʥʠʡ ʢʦʤʧʦʟʠʪ ʜʣʷ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʬʘʟʳ; (ʙ) 10-ʣʝʪʥʠʡ ʢʦʤʧʦ-

ʟʠʪ ʜʣʷ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʬʘʟʳ; (ʚ) ʘʥʦʤʘʣʠʠ (ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʙ ʠ ʘ). ʀʥʪʝʨʚʘʣ ʢʦʥʪʫʨʦʚ ʜʣʷ 

(ʘ) ʠ (ʙ) ʨʘʚʝʥ 0,01. 
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ʈʠʩʫʥʦʢ 3.3. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʢʦʤʧʦʟʠʪʳ ʜʣʷ ʚʪʦʨʦʡ ʤʦʜʳ ʯʘʩʪʦʪʳ ʟʠʤʥʠʭ ʩʝʚʝʨʦʘʪʣʘʥ-

ʪʠʯʝʩʢʠʭ ʮʠʢʣʦʥʦʚ: (ʘ) 10-ʣʝʪʥʠʡ ʢʦʤʧʦʟʠʪ ʜʣʷ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʬʘʟʳ; (ʙ) 10-ʣʝʪʥʠʡ ʢʦʤʧʦ-

ʟʠʪ ʜʣʷ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʬʘʟʳ; (ʚ) ʘʥʦʤʘʣʠʠ (ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʙ ʠ ʘ). ʀʥʪʝʨʚʘʣ ʢʦʥʪʫʨʦʚ ʜʣʷ 

(ʘ) ʠ (ʙ) ʨʘʚʝʥ 0,01. 
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ʈʠʩʫʥʦʢ 3.4. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʢʦʤʧʦʟʠʪʳ ʜʣʷ ʪʨʝʪʴʝʡ ʤʦʜʳ ʯʘʩʪʦʪʳ ʟʠʤʥʠʭ ʩʝʚʝʨʦʘʪʣʘʥ-

ʪʠʯʝʩʢʠʭ ʮʠʢʣʦʥʦʚ: (ʘ) 10-ʣʝʪʥʠʡ ʢʦʤʧʦʟʠʪ ʜʣʷ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʬʘʟʳ; (ʙ) 10-ʣʝʪʥʠʡ ʢʦʤʧʦ-

ʟʠʪ ʜʣʷ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʬʘʟʳ; (ʚ) ʘʥʦʤʘʣʠʠ (ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʙ ʠ ʚ). ʀʥʪʝʨʚʘʣ ʢʦʥʪʫʨʦʚ ʜʣʷ 

(ʘ) ʠ (ʙ) ʨʘʚʝʥ 0,01.  
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ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʚʪʦʨʦʡ (ʨʠʩ. 3.3) ʠ ʪʨʝʪʴʝʡ (ʨʠʩ. 3.4) ʤʦʜ 

ʯʘʩʪʦʪʳ ʥʘʜ ʦʢʝʘʥʦʤ ʥʘʧʦʤʠʥʘʶʪ ʩʪʨʫʢʪʫʨʫ ʧʝʨʚʦʡ ʤʦʜʳ, ʥʦ ʩ ʤʝʥʴʰʠʤʠ ʛʨʘ-

ʜʠʝʥʪʘʤʠ, ʘ ʠʭ ʦʩʥʦʚʥʳʝ ʩʠʩʪʝʤʳ (>1ů) ʚ ʮʝʣʦʤ ʩʤʝʱʝʥʳ ʢ ʶʛʫ.  

ɺ ʦʙʝʠʭ ʬʘʟʘʭ ʚʪʦʨʦʡ ʤʦʜʳ ʯʘʩʪʦʪʳ ʤʘʢʩʠʤʘʣʴʥʳʝ ʚʝʣʠʯʠʥʳ ʥʘʜ ʉʝʚʝʨ-

ʥʦʡ ɸʪʣʘʥʪʠʢʦʡ ʥʘʙʣʶʜʘʶʪʩʷ ʢ ʶʛʦ-ʚʦʩʪʦʢʫ ʦʪ ʀʩʣʘʥʜʠʠ (ʨʠʩ. 3.3ʘ,ʙ). ʎʝʥʪʨʳ 

ʩ ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ ʨʘʩʧʦʣʦʞʝʥʳ ʨʝʛʠʦʥʘʣʴʥʦ: ʥʘʜ ʉʨʝʜʠʟʝʤʥʳʤ ʤʦʨʝʤ 

ʚ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʬʘʟʝ (ʨʠʩ. 3.3ʘ) ʠ ʚ ʫʩʪʴʝ ɹʘʬʬʠʥʦʚʘ ʟʘʣʠʚʘ ʚ ʧʦʣʦʞʠʪʝʣʴʥʦʡ 

ʬʘʟʝ (ʨʠʩ. 3.3ʙ). ʅʘʠʙʦʣʴʰʠʝ ʘʥʦʤʘʣʠʠ ʜʣʷ ʨʘʟʥʦʩʪʠ ʬʘʟ (ʨʠʩ. 3.3ʚ) ʩʦʩʨʝʜʦ-

ʪʦʯʝʥʳ ʥʘʜ ʉʨʝʜʠʟʝʤʥʳʤ ʤʦʨʝʤ, ʥʘ ʶʛʝ ʀʪʘʣʠʠ. ʅʘʜ ʉʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʦʡ 

ʥʘʙʣʶʜʘʝʪʩʷ ʦʜʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʝʝ ʩʠʣʴʥʘʷ ʩʠʩʪʝʤʘ ʘʥʦʤʘʣʠʡ ʩ ʮʝʥʪʨʦʤ ʢ 

ʶʛʫ ʦʪ ʀʩʣʘʥʜʠʠ, ʩʦʧʨʦʚʦʞʜʘʝʤʘʷ ʙʦʣʝʝ ʩʣʘʙʦʡ ʩʠʩʪʝʤʦʡ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ 

ʟʥʘʢʘ ʩ ʮʝʥʪʨʦʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʢ ʶʛʦ-ʟʘʧʘʜʫ ʦʪ ɸʟʦʨʩʢʠʭ ʦʩʪʨʦʚʦʚ (ʨʠʩ. 

3.3ʘ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʫʤʝʨʝʥʥʳʭ ʰʠʨʦʪʘʭ ʉʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʠ ʩʫʱʝʩʪʚʫʝʪ 

ʦʜʥʘ ʩʠʣʴʥʘʷ ʩʠʩʪʝʤʘ ʜʣʷ ʚʪʦʨʦʡ ʤʦʜʳ ʯʘʩʪʦʪʳ. ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʧʠʩʘʥ-

ʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʧʦʤʠʥʘʝʪ ʤʦʥʦʧʦʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ ʚʪʦʨʦʡ ʤʦʜʳ ʷʥʚʘʨ-

ʩʢʠʭ ʮʠʢʣʦʥʦʚ ʚ ʨʘʙʦʪʝ [7] ʠ ʟʠʤʥʠʭ ʰʪʦʨʤ-ʪʨʝʢʦʚ ʚ ʨʘʙʦʪʝ [275]. ʉʦʛʣʘʩʥʦ 

[275], ʪʘʢʘʷ ʩʪʨʫʢʪʫʨʘ ʙʣʠʟʢʘ ʢ ʢʣʠʤʘʪʦʣʦʛʠʯʝʩʢʦʤʫ ʧʦʣʦʞʝʥʠʶ ʦʩʥʦʚʥʳʭ 

ʪʨʘʝʢʪʦʨʠʡ ʮʠʢʣʦʥʦʚ ʠ ʦʧʨʝʜʝʣʷʝʪ ʫʚʝʣʠʯʝʥʠʝ ʠʣʠ ʫʤʝʥʴʰʝʥʠʝ ʯʘʩʪʦʪʳ ʙʝʟ 

ʠʟʤʝʥʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʪʨʘʝʢʪʦʨʠʡ. 

ɼʣʷ ʪʨʝʪʴʝʡ ʤʦʜʳ ʯʘʩʪʦʪʳ ʮʝʥʪʨʳ ʤʘʢʩʠʤʘʣʴʥʳʭ ʚʝʣʠʯʠʥ ʨʘʩʧʦʣʦʞʝʥʳ 

ʦʜʠʥʘʢʦʚʦ ʚ ʦʙʝʠʭ ʬʘʟʘʭ: ʥʘʜ ʉʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʦʡ ʢ ʶʛʦ-ʟʘʧʘʜʫ ʦʪ ʀʩʣʘʥʜʠʠ 

ʠ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚ ʫʩʪʴʝ ɹʘʬʬʠʥʦʚʘ ʟʘʣʠʚʘ ʠ ʥʘʜ ʉʨʝʜʠʟʝʤʥʳʤ ʤʦ-

ʨʝʤ, ʥʦ ʵʪʠ ʮʝʥʪʨʳ ʩʠʣʴʥʝʝ ʚ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʬʘʟʝ (ʨʠʩ. 3.4ʙ). ɼʣʷ ʘʥʦʤʘʣʠʡ 

ʨʘʟʥʦʩʪʠ ʬʘʟ ʥʘʜ ʉʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʦʡ ʥʘʙʣʶʜʘʝʪʩʷ ʦʜʥʘ ʙʦʣʝʝ ʩʠʣʴʥʘʷ ʩʠ-

ʩʪʝʤʘ ʩ ʮʝʥʪʨʦʤ ʢ ʶʛʦ-ʚʦʩʪʦʢʫ ʦʪ ɸʟʦʨʩʢʠʭ ʦʩʪʨʦʚʦʚ (ʜʦʩʪʠʛʘʶʱʘʷ 1,5ů) ʠ 

ʜʨʫʛʘʷ ʙʦʣʝʝ ʩʣʘʙʘʷ ʩʠʩʪʝʤʘ (ʙʦʣʝʝ 1ů) ʩ ʮʝʥʪʨʦʤ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ ʟʥʘʢʘ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʢ ʶʛʦ-ʟʘʧʘʜʫ ʦʪ ʀʩʣʘʥʜʠʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʦʧʠʩʘʥʥʦʡ ʜʠʧʦʣʴ-

ʥʦʡ ʩʪʨʫʢʪʫʨʳ ʪʨʝʪʴʝʡ ʤʦʜʳ ʯʘʩʪʦʪʳ ʟʠʤʥʠʭ ʮʠʢʣʦʥʦʚ ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, 

ʩʪʨʫʢʪʫʨʘ ʪʨʝʪʴʝʡ ʤʦʜʳ ʟʠʤʥʠʭ ʰʪʦʨʤ-ʪʨʝʢʦʚ ʚ ʨʘʙʦʪʝ [275] ʭʘʨʘʢʪʝʨʠʟʦʚʘ-

ʣʘʩʴ ʤʥʦʞʝʩʪʚʦʤ ʮʝʥʪʨʦʚ ʧʝʨʝʤʝʥʥʦʡ ʧʦʣʷʨʥʦʩʪʠ, ʥʘʧʦʤʠʥʘʶʱʠʭ ʚʦʣʥʦʚʫʶ 
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ʤʦʜʫʣʷʮʠʶ ʚʠʭʨʝʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩ ʠʟʤʝʥʝʥʠʝʤ ʘʤʧʣʠʪʫʜʳ ʚʳʰʝ ʠ ʥʠʞʝ 

ʥʦʨʤʳ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʯʘʩʪʷʭ ʦʢʝʘʥʘ. ɸʥʘʣʦʛʠʯʥʳʝ ʩʪʨʫʢʪʫʨʳ ʧʦʣʫʯʝʥʳ ʚ 

ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʣʷ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʤʦʜ ʛʣʫʙʠʥʳ ʠ ʧʣʦʱʘʜʠ (ʨʠʩ. 

3.6ʚ, 3.7ʚ ʠ ʨʠʩ. 3.9ʚ, 3.10ʚ). 

ʄʦʞʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʢʘʢ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶ-

ʱʠʝ ʦ ʩʚʷʟʠ ʦʧʠʩʘʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʪʨʝʭ ʚʝʜʫʱʠʭ ʤʦʜ ʯʘʩʪʦʪʳ 

ʩ ʢʚʘʟʠʧʦʩʪʦʷʥʥʳʤʠ ʮʝʥʪʨʘʤʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ: ʀʩʣʘʥʜʩʢʠʤ ʤʠʥʠʤʫ-

ʤʦʤ ʠ ɸʟʦʨʩʢʠʤ ʤʘʢʩʠʤʫʤʦʤ. ʂʦʣʝʙʘʥʠʷ ʜʘʚʣʝʥʠʷ ʤʝʞʜʫ ʵʪʠʤʠ ʮʝʥʪʨʘʤʠ ʦʙ-

ʨʘʟʫʶʪ ʉʝʚʝʨʦʘʪʣʘʥʪʠʯʝʩʢʦʝ ʢʦʣʝʙʘʥʠʝ (ʉɸʂ) [239]. ɺ ʪʘʢʦʡ ʢʦʥʮʝʧʮʠʠ 

ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʩʚʷʟʠ ʪʨʝʭ ʚʝʜʫʱʠʭ ʤʦʜ ʯʘʩʪʦʪʳ ʩ ʠʥʜʝʢʩʦʤ ʉɸʂ. ʊʝʤ ʥʝ ʤʝ-

ʥʝʝ, ʨʘʟʥʳʝ ʤʦʜʳ ʯʘʩʪʦʪʳ ʦʪʣʠʯʘʶʪʩʷ ʩʚʦʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ. ʎʝʥʪʨʳ ʘʥʦʤʘ-

ʣʠʡ ʜʣʷ ʧʝʨʚʦʡ ʤʦʜʳ ʯʘʩʪʦʪʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʚʳʰʝʥʥʳʤʠ ʛʨʘʜʠʝʥʪʘʤʠ ʠ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʩʝʚʝʨʥʝʝ, ʯʝʤ ʜʣʷ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʤʦʜ. ʉʪʨʫʢʪʫʨʘ ʘʥʦʤʘʣʠʡ 

(ʨʘʟʥʦʩʪʠ) ʜʣʷ ʧʝʨʚʦʡ ʤʦʜʳ ʯʘʩʪʦʪʳ ʮʠʢʣʦʥʦʚ (ʨʠʩ. 3.2ʚ) ʥʘʧʦʤʠʥʘʶʪ ʩʪʨʫʢ-

ʪʫʨʫ ʙʘʨʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʜʝʡʩʪʚʠʷ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʬʘʟʳ ʉɸʂ, ʜʣʷ ʚʪʦʨʦʡ 

ʤʦʜʳ ʯʘʩʪʦʪʳ (ʨʠʩ. 3.3ʚ) ï ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʬʘʟʳ ɺɸʂ, ʘ ʜʣʷ ʪʨʝʪʴʝʡ ʤʦʜʳ ʯʘ-

ʩʪʦʪʳ (ʨʠʩ. 3.4ʚ) ï ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʬʘʟʳ ɺɸ/ɿʈ.  

ɼʣʷ ʧʝʨʚʦʡ ʠ ʪʨʝʪʴʝʡ ʤʦʜ ʯʘʩʪʦʪʳ ʙʦʣʝʝ ʩʠʣʴʥʦʡ ʠʟ ʜʚʫʭ ʧʨʦʪʠʚʦʧʦʣʦʞ-

ʥʳʭ ʩʠʩʪʝʤ ʥʘʜ ʉʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʦʡ ʷʚʣʷʝʪʩʷ ʩʝʚʝʨʥʘʷ (ʚʙʣʠʟʠ ʀʩʣʘʥʜʠʠ), ʘ 

ʜʣʷ ʚʪʦʨʦʡ ʤʦʜʳ ï ʁ ʞʥʘʷ (ʚʙʣʠʟʠ ɸʟʦʨʩʢʠʭ ʦʩʪʨʦʚʦʚ). ʕʪʦ ʤʦʞʝʪ ʦʟʥʘʯʘʪʴ, 

ʯʪʦ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʠ, ʚʦʟʤʦʞʥʦ, ʚʣʠʷʥʠʝ ʠʩʭʦʜʠʪ ʠʟ ʩʫʙʧʦʣʷʨʥʳʭ 

ʰʠʨʦʪ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʀʩʣʘʥʜʠʠ ʜʣʷ ʧʝʨʚʦʡ ʠ ʪʨʝʪʴʝʡ ʤʦʜ ʯʘʩʪʦʪʳ ʠ ʩʫʙʪʨʦʧʠ-

ʯʝʩʢʠʭ ʰʠʨʦʪ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ɸʟʦʨʩʢʠʭ ʦʩʪʨʦʚʦʚ ʜʣʷ ʚʪʦʨʦʡ ʤʦʜʳ. 

ɼʨʫʛʦʡ ʦʙʱʝʡ ʯʝʨʪʦʡ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʤʦʜ ʯʘʩʪʦʪʳ ʷʚʣʷʝʪʩʷ ʤʘʢʩʠʤʫʤ 

ʘʥʦʤʘʣʠʡ ʥʘʜ ʉʨʝʜʠʟʝʤʥʳʤ ʤʦʨʝʤ ʦʢʦʣʦ ʀʪʘʣʠʠ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, 

ʯʪʦ ʢʨʫʧʥʝʡʰʠʝ ʨʝʛʠʦʥʘʣʴʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʥʘʜ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʤ ʨʝʛʠʦʥʦʤ 

ʭʘʨʘʢʪʝʨʥʳ ʥʝ ʜʣʷ ʧʝʨʚʦʡ ʤʦʜʳ ʯʘʩʪʦʪʳ ʩʝʚʝʨʦʘʪʣʘʥʪʠʯʝʩʢʠʭ ʮʠʢʣʦʥʦʚ, ʘ ʜʣʷ 

ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʤʦʜ. ʆʙʣʘʩʪʴ ʤʘʢʩʠʤʘʣʴʥʳʭ ʘʥʦʤʘʣʠʡ ʪʘʢʞʝ ʦʙʥʘʨʫʞʝʥʘ ʥʘʜ 

ʉʨʝʜʠʟʝʤʥʳʤ ʤʦʨʝʤ ʜʣʷ ʪʨʝʪʴʝʡ ʤʦʜʳ ʯʘʩʪʦʪʳ ʷʥʚʘʨʩʢʠʭ ʮʠʢʣʦʥʦʚ ʚ ʨʘʙʦʪʝ 

[7]. 
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ʅʘ ʨʠʩ. 3.5, 3.6, 3.7 ʧʦʢʘʟʘʥʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʨʝʭ ʚʝʜʫ-

ʱʠʭ ʤʦʜ ʕʆʌ ʛʣʫʙʠʥʳ ʟʠʤʥʠʭ ʩʝʚʝʨʦʘʪʣʘʥʪʠʯʝʩʢʠʭ ʮʠʢʣʦʥʦʚ.  

ɼʣʷ ʧʝʨʚʦʡ ʤʦʜʳ ʛʣʫʙʠʥʳ ʮʝʥʪʨ ʤʘʢʩʠʤʘʣʴʥʳʭ ʚʝʣʠʯʠʥ ʥʘʭʦʜʠʪʩʷ ʤʝʞʜʫ 

ʀʩʣʘʥʜʠʝʡ ʠ ɹʨʠʪʘʥʩʢʠʤʠ ʦʩʪʨʦʚʘʤʠ ʚ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʬʘʟʝ (ʨʠʩ. 3.5ʘ) ʠ ʢ ʶʛʦ-

ʚʦʩʪʦʢʫ ʦʪ ɻʨʝʥʣʘʥʜʠʠ ʚ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʬʘʟʝ (ʨʠʩ. 3.5ʙ). ɼʣʷ ʘʥʦʤʘʣʠʡ ʨʘʟʥʦ-

ʩʪʠ ʬʘʟ (ʨʠʩ. 3.5ʚ) ʥʘʙʣʶʜʘʶʪʩʷ ʜʚʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʩʠʩʪʝʤʳ: ʦʜʥʘ ʢ ʚʦ-

ʩʪʦʢʫ ʦʪ ʀʩʣʘʥʜʠʠ (>1ů) ʠ ʜʨʫʛʘʷ (>1ï1,5ů) ʢ ʟʘʧʘʜʫ ʦʪ ɹʠʩʢʘʡʩʢʦʛʦ ʟʘʣʠʚʘ. 

ɼʣʷ ʚʪʦʨʦʡ ʤʦʜʳ ʛʣʫʙʠʥʳ ʮʝʥʪʨ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʥʘʭʦʜʠʪʩʷ ʚʙʣʠʟʠ 

ʶʞʥʦʡ ʀʩʣʘʥʜʠʠ ʚ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʬʘʟʝ (ʨʠʩ. 3.6ʘ), ʥʘʜ ʃʘʙʨʘʜʦʨʩʢʠʤ ʤʦʨʝʤ 

ʠ ʢ ʩʝʚʝʨʦ-ʟʘʧʘʜʫ ʦʪ ʀʨʣʘʥʜʠʠ ʚ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʬʘʟʝ (ʨʠʩ. 3.6ʙ). ɸʥʦʤʘʣʠʠ 

ʨʘʟʥʦʩʪʠ ʬʘʟ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʜʚʫʤʷ ʤʘʢʩʠʤʫʤʘʤʠ (>1,5ů): ʥʘʜ ɻʝʨʤʘʥʠʝʡ ʠ 

ʚʙʣʠʟʠ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʀʨʣʘʥʜʠʠ (ʨʠʩ. 3.6ʚ). ɼʣʷ ʪʨʝʪʴʝʡ ʤʦʜʳ ʛʣʫʙʠʥʳ ʮʝʥʪʨʳ 

ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʦ ʜʠʘʛʦʥʘʣʠ, ʨʘʩʧʨʦʩʪʨʘʥʷʷʩʴ ʦʪ ʩʝ-

ʚʝʨʘ ʅʴʶʬʘʫʥʜʣʝʥʜʘ ʜʦ ʀʩʣʘʥʜʠʠ ʚ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʬʘʟʝ (ʨʠʩ. 3.7a) ʠ ʙʦʣʝʝ 

ʟʦʥʘʣʴʥʦ ï ʦʪ ʃʘʙʨʘʜʦʨʩʢʦʛʦ ʤʦʨʷ ʢ ʩʝʚʝʨʦ-ʟʘʧʘʜʫ ʦʪ ʀʨʣʘʥʜʠʠ ʚ ʧʦʣʦʞʠʪʝʣʴ-

ʥʦʡ ʬʘʟʝ (ʨʠʩ. 3.7ʙ).  

ʎʝʥʪʨʳ ʤʘʢʩʠʤʘʣʴʥʳʭ ʘʥʦʤʘʣʠʡ ʨʘʟʥʦʩʪʠ ʬʘʟ (>1,5ů) ʥʘʭʦʜʷʪʩʷ ʚ ʩʝʨʝʜʠʥʝ 

ʦʢʝʘʥʘ ʤʝʞʜʫ ʃʘʙʨʘʜʦʨʩʢʠʤ ʤʦʨʝʤ ʠ ɹʨʠʪʘʥʩʢʠʤʠ ʦʩʪʨʦʚʘʤʠ, ʘ ʪʘʢʞʝ ʚʙʣʠʟʠ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ʦʪ ɹʨʠʪʘʥʩʢʠʭ ʦʩʪʨʦʚʦʚ (ʨʠʩ. 3.7ʚ). 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʠʧʦʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʘʥʦʤʘʣʠʡ ʥʘʜ ʉʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʦʡ 

ʜʣʷ ʧʝʨʚʦʡ ʤʦʜʳ ʛʣʫʙʠʥʳ (ʨʠʩ. 3.5ʚ), ʮʝʥʪʨʳ ʘʥʦʤʘʣʠʡ ʜʣʷ ʚʪʦʨʦʡ (ʨʠʩ. 3.6ʚ) 

ʠ ʪʨʝʪʴʝʡ (ʨʠʩ. 3.7ʚ) ʤʦʜ ʛʣʫʙʠʥʳ ʷʚʣʷʶʪʩʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʙʦʣʝʝ ʨʝʛʠʦʥʘʣʴ-

ʥʳʤʠ ʠ ʣʦʢʘʣʠʟʦʚʘʥʥʳʤʠ. ʆʙʱʠʤ ʜʣʷ ʚʩʝʭ ʪʨʝʭ ʤʦʜ ʛʣʫʙʠʥʳ ʙʳʣʦ ʪʦ, ʯʪʦ ʚ 

ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʬʘʟʝ ʮʝʥʪʨʳ ʤʘʢʩʠʤʘʣʴʥʦʡ ʛʣʫʙʠʥʳ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʜʠʘʛʦ-

ʥʘʣʠ ʦʪ ʅʴʶʬʘʫʥʜʣʝʥʜʘ ʜʦ ʀʩʣʘʥʜʠʠ (ʨʠʩ. 3.5ʘ, 3.6ʘ, 3.7ʘ), ʘ ʚ ʧʦʣʦʞʠʪʝʣʴʥʦʡ 

ʬʘʟʝ ʟʥʘʯʝʥʠʷ ʛʣʫʙʠʥʳ ʚʳʰʝ ʠ ʙʦʣʝʝ ʟʦʥʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʳ ʦʪ ʶʛʘ ʃʘʙʨʘʜʦʨ-

ʩʢʦʛʦ ʤʦʨʷ ʜʦ ʩʝʚʝʨʘ ɹʨʠʪʘʥʩʢʠʭ ʦʩʪʨʦʚʦʚ (ʨʠʩ. 3.5ʙ, 3.6ʙ, 3.7ʙ). ɺ ʵʪʦʤ ʦʪʥʦ-

ʰʝʥʠʠ ʚʩʝ ʪʨʠ ʤʦʜʳ ʛʣʫʙʠʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʭʝʤʝ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ 

ʰʪʦʨʤ-ʪʨʝʢʦʚ ʩ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʥʘ ʶʛʦ-ʚʦʩʪʦʯʥʦʝ ʥʘʜ ʉʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠ-

ʢʦʡ.  
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ʈʠʩʫʥʦʢ 3.5. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʢʦʤʧʦʟʠʪʳ ʜʣʷ ʧʝʨʚʦʡ ʤʦʜʳ ʛʣʫʙʠʥʳ ʟʠʤʥʠʭ ʩʝʚʝʨʦʘʪʣʘʥ-

ʪʠʯʝʩʢʠʭ ʮʠʢʣʦʥʦʚ: (ʘ) 10-ʣʝʪʥʠʡ ʢʦʤʧʦʟʠʪ ʜʣʷ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʬʘʟʳ; (ʙ) 10-ʣʝʪʥʠʡ ʢʦʤʧʦ-

ʟʠʪ ʜʣʷ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʬʘʟʳ; (ʚ) ʘʥʦʤʘʣʠʠ (ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʙ ʠ ʘ). ʀʥʪʝʨʚʘʣ ʢʦʥʪʫʨʦʚ ʜʣʷ 

(ʘ) ʠ (ʙ) ʩʦʩʪʘʚʣʷʝʪ 20 ʛʧʤ.  
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ʈʠʩʫʥʦʢ 3.6. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʢʦʤʧʦʟʠʪʳ ʜʣʷ ʚʪʦʨʦʡ ʤʦʜʳ ʛʣʫʙʠʥʳ ʟʠʤʥʠʭ ʩʝʚʝʨʦʘʪʣʘʥ-

ʪʠʯʝʩʢʠʭ ʮʠʢʣʦʥʦʚ: (ʘ) 10-ʣʝʪʥʠʡ ʢʦʤʧʦʟʠʪ ʜʣʷ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʬʘʟʳ; (ʙ) 10-ʣʝʪʥʠʡ ʢʦʤʧʦ-

ʟʠʪ ʜʣʷ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʬʘʟʳ; (ʚ) ʘʥʦʤʘʣʠʠ (ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʙ ʠ ʘ). ʀʥʪʝʨʚʘʣ ʢʦʥʪʫʨʦʚ ʜʣʷ 

(ʘ) ʠ (ʙ) ʩʦʩʪʘʚʣʷʝʪ 20 ʛʧʤ. 
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ʈʠʩʫʥʦʢ 3.7. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʢʦʤʧʦʟʠʪʳ ʜʣʷ ʪʨʝʪʴʝʡ ʤʦʜʳ ʛʣʫʙʠʥʳ ʟʠʤʥʠʭ ʩʝʚʝʨʦʘʪʣʘʥ-

ʪʠʯʝʩʢʠʭ ʮʠʢʣʦʥʦʚ: (ʘ) 10-ʣʝʪʥʠʡ ʢʦʤʧʦʟʠʪ ʜʣʷ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʬʘʟʳ; (ʙ) 10-ʣʝʪʥʠʡ ʢʦʤʧʦ-

ʟʠʪ ʜʣʷ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʬʘʟʳ; (ʚ) ʘʥʦʤʘʣʠʠ (ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʙ ʠ ʘ). ʀʥʪʝʨʚʘʣ ʢʦʥʪʫʨʦʚ ʜʣʷ 

(ʘ) ʠ (ʙ) ʩʦʩʪʘʚʣʷʝʪ 20 ʛʧʤ. 



129 

ʊʘʢʘʷ ʩʭʝʤʘ ʩʤʝʱʝʥʠʷ ʪʨʘʝʢʪʦʨʠʡ ʮʠʢʣʦʥʦʚ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʉʝʚʝ-

ʨʦʘʥʪʣʘʥʪʠʯʝʩʢʦʝ ʢʦʣʝʙʘʥʠʝ, ʥʦ ʩ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤ ʟʥʘʢʦʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʬʘʟʘʤʠ ʠʥʜʝʢʩʘ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪ ʛʣʫ-

ʙʠʥʳ. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʚʪʦʨʦʡ ʤʦʜʳ ʦʪ ʧʝʨʚʦʡ ʠ ʪʨʝʪʴʝʡ ʷʚʣʷʝʪʩʷ 

ʪʦ, ʯʪʦ ʮʝʥʪʨʳ ʝʝ ʘʥʦʤʘʣʠʡ ʪʦʛʦ ʞʝ ʟʥʘʢʘ ʥʝ ʟʘʥʠʤʘʶʪ ʚʩʶ ʰʠʨʦʪʥʫʶ ʧʦʣʦʩʫ 

ʥʘʜ ʉʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʦʡ, ʘ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʦʪʨʠʮʘʪʝʣʴ-

ʥʳʝ ʘʥʦʤʘʣʠʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʠ ʶʛʦ-ʟʘʧʘʜʝ, ʘ ʧʦʣʦʞʠʪʝʣʴʥʳʝ 

ʘʥʦʤʘʣʠʠ ï ʥʘʜ ʚʦʩʪʦʯʥʳʤ ʧʦʙʝʨʝʞʴʝʤ, ʥʝʜʘʣʝʢʦ ʦʪ ɹʨʠʪʘʥʩʢʠʭ ʦʩʪʨʦʚʦʚ 

(ʨʠʩ. 3.6ʚ). ɼʠʧʦʣʴʥʘʷ ʩʝʚʝʨʦ-ʁ ʞʥʘʷ ʩʪʨʫʢʪʫʨʘ ʜʣʷ ʚʪʦʨʦʡ ʤʦʜʳ ʛʣʫʙʠʥʳ 

ʥʘʙʣʶʜʘʝʪʩʷ ʪʦʣʴʢʦ ʥʘʜ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʴʶ ʉʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʠ: ʦʪʨʠ-

ʮʘʪʝʣʴʥʳʝ ʘʥʦʤʘʣʠʠ ʥʘʜ ʀʩʣʘʥʜʠʝʡ ʠ ʅʦʨʚʝʞʩʢʠʤ ʤʦʨʝʤ, ʘ ʧʦʣʦʞʠʪʝʣʴʥʳʝ 

ʘʥʦʤʘʣʠʠ ʙʳʣʠ ʚʙʣʠʟʠ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʀʨʣʘʥʜʠʠ ʠ ɻʝʨʤʘʥʠʠ. ʊʘʢʦʝ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʝ ʥʘʧʦʤʠʥʘʝʪ ʩʪʨʫʢʪʫʨʫ ʉɸʂ, ʥʦ ʣʦʢʘʣʠʟʦʚʘʥʥʫʶ ʪʦʣʴʢʦ ʥʘ ʩʝʚʝʨʦ-ʚʦ-

ʩʪʦʢʝ ʉʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʠ. 

ʅʘ ʨʠʩ. 3.8, 3.9, 3.10 ʧʦʢʘʟʘʥʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʨʝʭ ʚʝ-

ʜʫʱʠʭ ʤʦʜ ʕʆʌ ʧʣʦʱʘʜʠ ʟʠʤʥʠʭ ʩʝʚʝʨʦʘʪʣʘʥʪʠʯʝʩʢʠʭ ʮʠʢʣʦʥʦʚ. ɺ ʦʪʨʠʮʘ-

ʪʝʣʴʥʦʡ ʬʘʟʝ ʧʝʨʚʦʡ ʤʦʜʳ ʧʣʦʱʘʜʠ (ʨʠʩ. 3.8ʘ) ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʨʘʩʧʦ-

ʣʦʞʝʥʳ ʥʘʜ ɻʨʝʥʣʘʥʜʠʝʡ ʠ ʚ ʥʝʩʢʦʣʴʢʠʭ ʙʦʣʝʝ ʩʣʘʙʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʮʝʥʪʨʘʭ: 

ʥʘʜ ʧʦʣʫʦʩʪʨʦʚʦʤ ʃʘʙʨʘʜʦʨ, ʥʘʜ ʩʝʚʝʨʦʤ ʉʝʚʝʨʥʦʛʦ ʤʦʨʷ ʠ ʥʘʜ ʇʦʣʴʰʝʡ. ɺ 

ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʬʘʟʫ (ʨʠʩ. 3.8ʙ) ʮʝʥʪʨʳ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʣʦʱʘʜʠ ʨʘʩʧʦʣʘʛʘ-

ʣʠʩʴ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʚ ʰʠʨʦʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ ʧʦʣʫʦʩʪʨʦʚʘ ʃʘʙʨʘʜʦʨ ʥʘ 

ʚʦʩʪʦʢ, ʠʟʛʠʙʘʷʩʴ ʜʦ ʁ ʛʘ ʀʨʣʘʥʜʠʠ. ɸʥʦʤʘʣʠʠ ʨʘʟʥʦʩʪʠ ʬʘʟ (ʨʠʩ. 3.8ʚ) ʩʬʦʨ-

ʤʠʨʦʚʘʣʠ ʜʚʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʩʠʩʪʝʤʳ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ 

ʯʘʩʪʷʭ ʉʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʠ: ʦʜʥʫ ʩʠʣʴʥʫʶ ʩʠʩʪʝʤʫ (>2ů) ʫ ʝʚʨʦʧʝʡʩʢʦʛʦ ʧʦ-

ʙʝʨʝʞʴʷ, ʢ ʶʛʦ-ʟʘʧʘʜʫ ʦʪ ʀʨʣʘʥʜʠʠ, ʠ ʙʦʣʝʝ ʩʣʘʙʫʶ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʩʠ-

ʩʪʝʤʫ (ʦʢʦʣʦ 0,5ů), ʧʨʦʩʪʠʨʘʶʱʫʶʩʷ ʦʪ ʀʩʣʘʥʜʠʠ ʜʦ ʅʦʨʚʝʛʠʠ. ɼʣʷ ʚʪʦʨʦʡ 

ʤʦʜʳ ʧʣʦʱʘʜʠ ʮʝʥʪʨ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʥʘʭʦʜʠʪʩʷ ʥʘʜ ʉʝʚʝʨʥʳʤ ʤʦʨʝʤ 

ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʟʘʧʘʜ ʜʦ ʤʦʨʷ ʃʘʙʨʘʜʦʨ ʚ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʬʘʟʝ (ʨʠʩ. 

3.9ʘ).  
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ʈʠʩʫʥʦʢ 3.8. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʢʦʤʧʦʟʠʪʳ ʜʣʷ ʧʝʨʚʦʡ ʤʦʜʳ ʧʣʦʱʘʜʠ ʟʠʤʥʠʭ ʩʝʚʝʨʦʘʪʣʘʥ-

ʪʠʯʝʩʢʠʭ ʮʠʢʣʦʥʦʚ: (ʘ) 10-ʣʝʪʥʠʡ ʢʦʤʧʦʟʠʪ ʜʣʷ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʬʘʟʳ; (ʙ) 10-ʣʝʪʥʠʡ ʢʦʤʧʦ-

ʟʠʪ ʜʣʷ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʬʘʟʳ; (ʚ) ʘʥʦʤʘʣʠʠ (ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʙ ʠ ʘ). ʀʥʪʝʨʚʘʣ ʢʦʥʪʫʨʦʚ ʜʣʷ 

(ʘ) ʠ (ʙ) ʨʘʚʝʥ 0,25. 
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ʈʠʩʫʥʦʢ 3.9. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʢʦʤʧʦʟʠʪʳ ʜʣʷ ʚʪʦʨʦʡ ʤʦʜʳ ʧʣʦʱʘʜʠ ʟʠʤʥʠʭ ʩʝʚʝʨʦʘʪʣʘʥ-

ʪʠʯʝʩʢʠʭ ʮʠʢʣʦʥʦʚ: (ʘ) 10-ʣʝʪʥʠʡ ʢʦʤʧʦʟʠʪ ʜʣʷ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʬʘʟʳ; (ʙ) 10-ʣʝʪʥʠʡ ʢʦʤʧʦ-

ʟʠʪ ʜʣʷ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʬʘʟʳ; (ʚ) ʘʥʦʤʘʣʠʠ (ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʙ ʠ ʘ). ʀʥʪʝʨʚʘʣ ʢʦʥʪʫʨʦʚ ʜʣʷ 

(a) ʠ (ʙ) ʨʘʚʝʥ 0,5. 
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ʈʠʩʫʥʦʢ 3.10. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʢʦʤʧʦʟʠʪʳ ʜʣʷ ʪʨʝʪʴʝʡ ʤʦʜʳ ʧʣʦʱʘʜʠ ʟʠʤʥʠʭ ʩʝʚʝʨʦʘʪ-

ʣʘʥʪʠʯʝʩʢʠʭ ʮʠʢʣʦʥʦʚ: (ʘ) 10-ʣʝʪʥʠʡ ʢʦʤʧʦʟʠʪ ʜʣʷ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʬʘʟʳ; (ʙ) 10-ʣʝʪʥʠʡ ʢʦʤ-

ʧʦʟʠʪ ʜʣʷ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʬʘʟʳ; (ʚ) ʘʥʦʤʘʣʠʠ (ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʙ ʠ ʘ). ʀʥʪʝʨʚʘʣ ʢʦʥʪʫʨʦʚ 

ʜʣʷ (a) ʠ (ʙ) ʨʘʚʝʥ 0,5. 
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ɺ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʬʘʟʝ ʦʥ ʥʘʭʦʜʠʪʩʷ ʥʘʜ ʧʦʣʫʦʩʪʨʦʚʦʤ ʃʘʙʨʘʜʦʨ, ʅʴʶʬʘ-

ʫʥʜʣʝʥʜʦʤ ʠ ʢ ʶʛʫ ʦʪ ɻʨʝʥʣʘʥʜʠʠ (ʨʠʩ. 3.9ʙ). ɸʥʦʤʘʣʠʠ ʨʘʟʥʦʩʪʠ ʬʘʟ (ʨʠʩ. 

3.9ʚ) ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʨʝʛʠʦʥʘʣʴʥʳʭ ʤʘʢʩʠʤʫʤʘʭ (>1ů): ʥʘʜ ɻʨʝʥʣʘʥʜʠʝʡ, ʉʝ-

ʚʝʨʥʳʤ ʤʦʨʝʤ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʴʶ ʏʝʨʥʦʛʦ ʤʦʨʷ.  

ɺ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʬʘʟʫ ʪʨʝʪʴʝʡ ʤʦʜʳ ʧʣʦʱʘʜʠ (ʨʠʩ. 3.10ʘ) ʥʘʙʣʶʜʘʶʪʩʷ 

ʩʦʩʝʜʩʪʚʫʶʱʠʝ ʮʝʥʪʨʳ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʥʘʜ ʉʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʦʡ: ʥʘ 

ʧʦʙʝʨʝʞʴʝ ʧʦʣʫʦʩʪʨʦʚʘ ʃʘʙʨʘʜʦʨ ʠ ʢ ʟʘʧʘʜʫ ʦʪ ɹʨʠʪʘʥʩʢʠʭ ʦʩʪʨʦʚʦʚ, ʘ ʪʘʢʞʝ 

ʨʝʛʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ ʥʘʜ ʇʦʣʴʰʝʡ. 

ɺ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʬʘʟʫ (ʨʠʩ. 3.10ʙ) ʮʝʥʪʨʳ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʣʦʱʘʜʠ ʩʣʘ-

ʙʝʝ, ʯʝʤ ʚ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʬʘʟʝ, ʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘʜ ʩʝʚʝʨʦʤ ʉʝʚʝʨʥʦʛʦ ʤʦʨʷ 

ʠ ʥʘʜ ʧʦʣʫʦʩʪʨʦʚʦʤ ʃʘʙʨʘʜʦʨ, ʨʘʩʧʨʦʩʪʨʘʥʷʩʴ ʥʘ ʚʦʩʪʦʢ ʜʦ ʶʛʘ ʀʩʣʘʥʜʠʠ. 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʘʥʦʤʘʣʠʠ ʨʘʟʥʦʩʪʠ ʬʘʟ (>0,75ï1ů) (ʨʠʩ. 3.10ʚ) ʩʦʩʨʝʜʦʪʦʯʝʥʳ 

ʥʘʜ ʉʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʦʡ ʢ ʟʘʧʘʜʫ ʦʪ ɹʨʠʪʘʥʩʢʠʭ ʦʩʪʨʦʚʦʚ ʠ ʢ ʶʛʦ-ʟʘʧʘʜʫ ʦʪ 

ɸʟʦʨʩʢʠʭ ʦʩʪʨʦʚʦʚ, ʘ ʨʝʛʠʦʥʘʣʴʥʳʝ ï ʥʘʜ ʧʦʙʝʨʝʞʴʝʤ ʧʦʣʫʦʩʪʨʦʚʘ ʃʘʙʨʘʜʦʨ 

ʠ ʥʘʜ ʇʦʣʴʰʝʡ. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʨʝʭ ʚʝʜʫʱʠʭ ʤʦʜ ʕʆʌ ʛʣʫʙʠʥʳ ʠ ʧʣʦ-

ʱʘʜʠ ʟʠʤʥʠʭ ʩʝʚʝʨʦʘʪʣʘʥʪʠʯʝʩʢʠʭ ʮʠʢʣʦʥʦʚ ʤʦʞʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʩʣʝʜʫ-

ʶʱʠʤ ʦʙʨʘʟʦʤ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʩʪʨʫʢʪʫʨʘ ʧʝʨʚʳʭ ʤʦʜ ʛʣʫʙʠʥʳ ʠ ʧʣʦʱʘʜʠ ʙʳʣʘ 

ʦʯʝʥʴ ʧʦʭʦʞʘ, ʠ ʧʨʝʜʧʦʣʘʛʘʷ, ʯʪʦ ʮʝʥʪʨʳ ʵʪʠʭ ʤʦʜ ʩʚʷʟʘʥʳ ʩ ʮʝʥʪʨʘʤʠ ʜʝʡ-

ʩʪʚʠʷ ʘʪʤʦʩʬʝʨʳ, ʪʦ ʧʦʩʣʝʜʥʠʝ ʧʨʠʙʣʠʞʝʥʳ ʜʨʫʛ ʢ ʜʨʫʛʫ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʧʦʚʳʰʝʥʥʳʤʠ ʛʨʘʜʠʝʥʪʘʤʠ. ʇʦʭʦʞʝ, ʯʪʦ ʀʩʣʘʥʜʩʢʠʡ ʤʠʥʠʤʫʤ ʩʤʝʱʝʥ ʚ ʩʪʦ-

ʨʦʥʫ ʉʝʚʝʨʥʦʛʦ ʠ ʅʦʨʚʝʞʩʢʦʛʦ ʤʦʨʝʡ, ʘ ɸʟʦʨʩʢʠʡ ʤʘʢʩʠʤʫʤ ï ʥʘ ʩʝʚʝʨʦ-ʚʦ-

ʩʪʦʢ ʚ ʩʪʦʨʦʥʫ ʧʦʙʝʨʝʞʴʷ ɽʚʨʦʧʳ.  

ʆʙʱʝʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʚʪʦʨʳʭ ʠ ʪʨʝʪʴʠʭ ʤʦʜ ʛʣʫʙʠʥʳ ʠ ʧʣʦʱʘʜʠ ʷʚʣʷʝʪʩʷ 

ʪʦ, ʯʪʦ ʠʭ ʩʠʩʪʝʤʳ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʠʣʴʥʳʝ ʛʨʘʜʠʝʥʪʳ, ʥʝ ʷʚʣʷʶʪʩʷ ʦʙʰʠʨʥʳʤʠ 

ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʟʘʥʠʤʘʶʪ ʚʝʩʴ ʰʠʨʦʪʥʳʡ ʧʦʷʩ ʥʘʜ ʉʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʦʡ, ʘ 

ʣʦʢʘʣʠʟʦʚʘʥʳ ʨʝʛʠʦʥʘʣʴʥʦ. ʆʙʱʠʤʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʨʘʡʦʥʘʤʠ ʨʘʩʧʦʣʦʞʝ-

ʥʠʷ ʩʠʩʪʝʤ ʠʭ ʘʥʦʤʘʣʠʡ ʷʚʣʷʶʪʩʷ ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʉʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʠ, ʟʘʧʘʜ 

ʦʪ ɹʨʠʪʘʥʩʢʠʭ ʦʩʪʨʦʚʦʚ, ʉʝʚʝʨʥʦʝ ʤʦʨʝ, ɽʚʨʦʧʘ, ɻʨʝʥʣʘʥʜʠʷ, ʧʦʣʫʦʩʪʨʦʚ ʃʘʙ-

ʨʘʜʦʨ. ʅʘʠʙʦʣʝʝ ʩʠʣʴʥʳʝ ʩʠʩʪʝʤʳ ʚʪʦʨʳʭ ʤʦʜ ʛʣʫʙʠʥʳ ʠ ʧʣʦʱʘʜʠ (ʨʠʩ. 3.6ʚ, 
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3.9ʚ) ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʜʚʫʤʷ ʮʝʥʪʨʘʤʠ: ʦʜʠʥ ʥʘ ʩʫʰʝ, ʜʨʫʛʦʡ ʥʘʜ ʦʢʝʘʥʦʤ ʦʪ 

ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ɽʚʨʦʧʳ.  

ʉʘʤʘʷ ʩʠʣʴʥʘʷ ʩʠʩʪʝʤʘ ʪʨʝʪʴʝʡ ʤʦʜʳ ʛʣʫʙʠʥʳ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ ʩʝʚʝʨʥʦʡ ʚʝʪʚʠ ʉʝʚʝʨʦʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ, ʜʦʩʪʠʛʘʶʱʝʡ ʉʝʚʝʨ-

ʥʦʛʦ ʤʦʨʷ, ʠ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʘ ʩ ʪʝʤʧʝʨʘʪʫʨʥʳʤʠ ʘʥʦʤʘʣʠʷʤʠ ʪʝʯʝʥʠʷ. ʈʘʩ-

ʧʦʣʦʞʝʥʠʝ ʩʠʩʪʝʤ ʪʨʝʪʴʝʡ ʤʦʜʳ ʧʣʦʱʘʜʠ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʠʭ ʩʚʷʟʴ ʢʘʢ ʩ 

ʮʝʥʪʨʘʤʠ ʜʝʡʩʪʚʠʷ ʘʪʤʦʩʬʝʨʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʥʘ ʚʦʩʪʦʢʝ ʦʢʝʘʥʘ ʠ ʩʫʙʪʨʦ-

ʧʠʯʝʩʢʦʡ ʯʘʩʪʴʶ ʉʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʠ (ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ɺɸʂ), ʪʘʢ ʠ ʩ ʮʝʥ-

ʪʨʦʤ ʜʝʡʩʪʚʠʷ ʥʘʜ ɿʘʧʘʜʥʳʤ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝʤ (ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʉʨʝʜʠʟʝʤ-

ʥʦʤʦʨʩʢʦʛʦ ʢʦʣʝʙʘʥʠʷ [176, 184, 299] ʠʣʠ ɿʘʧʘʜʥʦʛʦ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʢʦ-

ʣʝʙʘʥʠʷ [307]. 

3.1.2. ɺʨʝʤʝʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʦʩʥʦʚʥʳʭ ʤʦʜ ʮʠʢʣʦʥʦʚ 

ʈʘʩʩʤʦʪʨʠʤ ʚʨʝʤʝʥʥʦʡ ʭʦʜ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪ ʟʠʤʥʠʭ ʮʠʢʣʦʥʦʚ ʚ ʉʝ-

ʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʝ ʟʘ 1952ï2017 ʛʛ., ʠʭ ʣʠʥʝʡʥʳʝ ʪʨʝʥʜʳ ʠ ʥʠʟʢʦʯʘʩʪʦʪʥʘʷ ʩʦ-

ʩʪʘʚʣʷʶʱʘʷ ʧʦʩʣʝ ʬʠʣʴʪʨʘʮʠʠ ʨʷʜʦʚ ʩ ʧʝʨʠʦʜʘʤʠ ʙʦʣʝʝ 16 ʣʝʪ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʨʠʩ. 3.11ï3.13. ɺʩʝ ʚʨʝʤʝʥʥʳʝ ʨʷʜʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʜʦʣʝʡ ʤʝʞ-

ʛʦʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ, ʘ ʪʘʢʞʝ ʢʚʘʟʠʧʝʨʠʦʜʠʯʝʩʢʦʡ ʤʥʦʛʦʜʝʩʷʪʠʣʝʪʥʝʡ ʠʟ-

ʤʝʥʯʠʚʦʩʪʴʶ ʠ ʣʠʥʝʡʥʳʤʠ ʪʝʥʜʝʥʮʠʷʤʠ. ʉʦʛʣʘʩʥʦ ʪʘʙʣ. 3.2, ʣʠʥʝʡʥʳʝ 

ʪʨʝʥʜʳ ʷʚʣʷʶʪʩʷ ʟʥʘʯʠʤʳʤʠ (ʥʘ ʫʨʦʚʥʝ 90ï99%) ʪʦʣʴʢʦ ʜʣʷ ʧʝʨʚʳʭ ʤʦʜ ʯʘ-

ʩʪʦʪʳ (ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʪʨʝʥʜ), ʛʣʫʙʠʥʳ (ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʪʨʝʥʜ) ʠ ʧʣʦʱʘʜʠ (ʦʪ-

ʨʠʮʘʪʝʣʴʥʳʡ ʪʨʝʥʜ).  

ʀʭ ʚʢʣʘʜ ʚ ʦʙʱʫʶ ʜʠʩʧʝʨʩʠʶ ʧʨʝʚʳʰʘʝʪ 40%, 7% ʠ 14% ʜʣʷ ʦʩʥʦʚʥʳʭ 

ʢʦʤʧʦʥʝʥʪ ʯʘʩʪʦʪʳ, ʛʣʫʙʠʥʳ ʠ ʧʣʦʱʘʜʠ ʧʝʨʚʳʭ ʤʦʜ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʢʣʘʜ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʬʠʣʴʪʨʘʮʠʠ ʨʷʜʘ ʚ ʜʠʩʧʝʨʩʠʶ 

ʠʩʭʦʜʥʳʭ ʨʷʜʦʚ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʚʳʰʘʝʪ 80%. ʊʦʣʴʢʦ ʜʣʷ ʧʝʨʚʳʭ ʦʩʥʦʚʥʳʭ ʢʦʤ-

ʧʦʥʝʥʪ ʛʣʫʙʠʥʳ ʠ ʧʣʦʱʘʜʠ ʦʥ ʩʦʩʪʘʚʣʷʝʪ 75% ʠ 74%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʕʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʝʨʚʳʝ ʤʦʜʳ ʛʣʫʙʠʥʳ ʠ ʧʣʦʱʘʜʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʠʙʦʣʴʰʠʤ 

ʚʢʣʘʜʦʤ ʥʠʟʢʦʯʘʩʪʦʪʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ, ʜʦʩʪʠʛʘʶʱʝʡ 25 ʠ 26%, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ. ɼʣʷ ʯʘʩʪʦʪʳ ʮʠʢʣʦʥʦʚ ʚʢʣʘʜ ʥʠʟʢʦʯʘʩʪʦʪʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʦʩʣʝ 
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ʬʠʣʴʪʨʘʮʠʠ ʨʷʜʘ ʥʝʤʥʦʛʦ ʚʳʰʝ ʜʣʷ ʚʪʦʨʦʡ (16,8%), ʯʝʤ ʜʣʷ ʧʝʨʚʦʡ (16%) ʦʩ-

ʥʦʚʥʦʡ ʤʦʜʳ. 

 

 

ʘ 

 

ʙ 
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ʈʠʩʫʥʦʢ 3.11. ɺʨʝʤʝʥʥʳʝ ʨʷʜʳ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪ ʪʨʝʭ ʚʝʜʫʱʠʭ ʤʦʜ ʕʆʌ ʯʘʩʪʦʪʳ (ʙʝʟ-

ʨʘʟʤʝʨʥʘʷ ʚʝʣʠʯʠʥʘ) ʟʠʤʥʠʭ ʩʝʚʝʨʦʘʪʣʘʥʪʠʯʝʩʢʠʭ ʮʠʢʣʦʥʦʚ: (ʘ) ʧʝʨʚʘʷ ʤʦʜʘ (F-PC1), (ʙ) 

ʚʪʦʨʘʷ ʤʦʜʘ (F-PC2), (ʚ) ʪʨʝʪʴʷ ʤʦʜʘ (F-PC3). ʇʫʥʢʪʠʨʥʘʷ ʣʠʥʠʷ ï ʣʠʥʝʡʥʳʡ ʪʨʝʥʜ, ʢʨʠʚʘʷ 

ï ʥʠʟʢʦʯʘʩʪʦʪʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʩ ʧʝʨʠʦʜʘʤʠ ʙʦʣʝʝ 16 ʣʝʪ. 

 

πлΦол

πлΦнр

πлΦнл

πлΦмр

πлΦмл

πлΦлр

лΦлл

лΦлр

лΦмл

лΦмр

лΦнл

ˢ
ͤ
ͦ
ͣ
͊
͡
͙
͙
 
;
͊
ͫ
ͭ
ͦ
ͭ
·

Cπt/м

πлΦнл

πлΦмр

πлΦмл

πлΦлр

лΦлл

лΦлр

лΦмл

лΦмр

лΦнл

ˢ
ͤ
ͦ
ͣ
͊
͡
͙
͙
 
;
͊
ͫ
ͭ
ͦ
ͭ
·

Cπt/н

πлΦнл

πлΦмр

πлΦмл

πлΦлр

лΦлл

лΦлр

лΦмл

лΦмр

лΦнл

м
ф
р
н

м
ф
р
с

м
ф
с
л

м
ф
с
п

м
ф
с
у

м
ф
т
н

м
ф
т
с

м
ф
у
л

м
ф
у
п

м
ф
у
у

м
ф
ф
н

м
ф
ф
с

н
л
л
л

н
л
л
п

н
л
л
у

н
л
м
н

н
л
м
с

ˢ
ͤ
ͦ
ͣ
͊
͡
͙
͙
 
;
͊
ͫ
ͭ
ͦ
ͭ
·

Cπt/о



136 

 

 

 

 

a 

 

ʙ 

 

ʚ 

 

ʈʠʩʫʥʦʢ 3.12. ɺʨʝʤʝʥʥʳʝ ʨʷʜʳ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪ ʪʨʝʭ ʚʝʜʫʱʠʭ ʤʦʜ ʕʆʌ ʛʣʫʙʠʥʳ (ʛʧʤ) 

ʟʠʤʥʠʭ ʩʝʚʝʨʦʘʪʣʘʥʪʠʯʝʩʢʠʭ ʮʠʢʣʦʥʦʚ: (a) ʧʝʨʚʘʷ ʤʦʜʘ (D-PC1), (ʙ) ʚʪʦʨʘʷ ʤʦʜʘ (D-PC2), 

(ʚ) ʪʨʝʪʴʷ ʤʦʜʘ (D-PC3). ʇʫʥʢʪʠʨʥʘʷ ʣʠʥʠʷ ï- ʣʠʥʝʡʥʳʡ ʪʨʝʥʜ, ʢʨʠʚʘʷ ï ʥʠʟʢʦʯʘʩʪʦʪʥʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ ʩ ʧʝʨʠʦʜʘʤʠ ʙʦʣʝʝ 16 ʣʝʪ. 
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ʈʠʩʫʥʦʢ 3.13. ɺʨʝʤʝʥʥʳʝ ʨʷʜʳ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪ ʪʨʝʭ ʚʝʜʫʱʠʭ ʤʦʜ ʕʆʌ ʧʣʦʱʘʜʠ 

(106 ʢʚ. ʢʤ-1) ʟʠʤʥʠʭ ʩʝʚʝʨʦʘʪʣʘʥʪʠʯʝʩʢʠʭ ʮʠʢʣʦʥʦʚ: (ʘ) ʧʝʨʚʘʷ ʤʦʜʘ (A-PC1), (ʙ) ʚʪʦʨʘʷ 

ʤʦʜʘ (A-PC2), (ʚ) ʪʨʝʪʴʷ ʤʦʜʘ (A-PC3). ʇʫʥʢʪʠʨʥʘʷ ʣʠʥʠʷ ï ʣʠʥʝʡʥʳʡ ʪʨʝʥʜ, ʢʨʠʚʘʷ ï ʥʠʟ-

ʢʦʯʘʩʪʦʪʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʩ ʧʝʨʠʦʜʘʤʠ ʙʦʣʝʝ 16 ʣʝʪ. 
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ʊʘʙʣʠʮʘ 3.2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʠʥʝʡʥʳʭ ʪʨʝʥʜʦʚ ʪʨʝʭ ʚʝʜʫʱʠʭ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪ (PC-1, 

PC-2, PC-3) ʤʦʜ ʕʆʌ ʟʠʤʥʠʭ ʩʝʚʝʨʦʘʪʣʘʥʪʠʯʝʩʢʠʭ ʮʠʢʣʦʥʦʚ ʠ ʢʦʵʬʬʠʮʠʝʥʪʳ ʜʝʪʝʨʤʠʥʘ-

ʮʠʠ (ʚʢʣʘʜ ʚ ʜʠʩʧʝʨʩʠʶ ʥʝʬʠʣʴʪʨʦʚʘʥʥʳʭ ʨʷʜʦʚ) ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ (Ò 15 ʣʝʪ) ʠ ʥʠʟʢʦʯʘ-

ʩʪʦʪʥʦʡ (Ó 16 ʣʝʪ) ʩʦʩʪʘʚʣʷʶʱʠʭ: k(lin) ï ʢʦʵʬʬʠʮʠʝʥʪ ʣʠʥʝʡʥʦʛʦ ʪʨʝʥʜʘ; p-ʟʥʘʯʝʥʠʝ ï ʫʨʦ-

ʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʪʨʝʥʜʘ, %; R2(lin) / R2(low) / R2(high) ï ʢʦʵʬʬʠʮʠʝʥʪʳ ʜʝʪʝʨʤʠʥʘʮʠʠ ʣʠ-

ʥʝʡʥʦʛʦ ʪʨʝʥʜʘ / ʥʠʟʢʦʯʘʩʪʦʪʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ / ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, %. ɾʠʨ-

ʥʳʤ ʰʨʠʬʪʦʤ ʚʳʜʝʣʝʥʳ ʚʝʣʠʯʠʥʳ ʣʠʥʝʡʥʳʭ ʪʨʝʥʜʦʚ ʟʥʘʯʠʤʳʝ ʥʘ 90% ʫʨʦʚʥʝ. 

 

ʆʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ k(lin) p-ʟʥʘʯʝʥ. R2(lin) R2(low) R2(high) 

ʏʘʩʪʦʪʘ (F) 

F-PC1 

F-PC2 

F-PC3 

 

+0,0009 

+0,0002 

+0,0003 

 

89,92 

41,71 

48,26 

 

41,5 

0,47 

0,66 

 

16,0 

16,8 

11,6 

 

84,0 

83,2 

88,4 

ɻʣʫʙʠʥʘ (D) 

D-PC1 

D-PC2 

D-PC3 

 

-0,9458 

-0,5231 

+0,4345 

 

97,08 

81,38 

73,65 

 

7,21 

2,71 

1,95 

 

25,0 

18,5 

13,7 

 

75,0 

81,5 

86,3 

ʇʣʦʱʘʜʴ (A) 

A-PC1 

A-PC2 

A-PC3 

 

-0,0389 

-0,0002 

+0,0099 

 

99,81 

1,86 

69,48 

 

14,03 

0,00 

1,64 

 

26,0 

14,4 

10,2 

 

74,0 

85,6 

89,8 

 

3.1.3. ʉʧʝʢʪʨʘʣʴʥʳʡ ʘʥʘʣʠʟ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʇʝʨʠʦʜʳ ʤʝʞʛʦʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʤʦʜ ʩʝʚʝʨʦʘʪʣʘʥʪʠʯʝʩʢʠʭ ʟʠʤʥʠʭ 

ʮʠʢʣʦʥʦʚ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʩ ʧʦʤʦʱʴʶ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʚʳʩʦʢʦʯʘ-

ʩʪʦʪʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʠʟʤʝʥʯʠʚʦʩʪʠ. ʅʘ ʨʠʩ. 3.14 ʧʦʢʘʟʘʥʳ ʫʩʨʝʜʥʝʥʥʳʝ ʧʝ-

ʨʠʦʜʦʛʨʘʤʤʳ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʬʠʣʴʪʨʦʚʘʥʥʳʭ (ʜʦ 15 ʣʝʪ) ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ 

ʪʨʝʭ ʚʝʜʫʱʠʭ ʤʦʜ ʕʆʌ (PC1, PC2, PC3) ʯʘʩʪʦʪʳ, ʛʣʫʙʠʥʳ ʠ ʧʣʦʱʘʜʠ ʮʠʢʣʦ-

ʥʦʚ (F, D ʠ A, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʇʝʨʠʦʜʳ ʟʥʘʯʠʤʳʭ ʩʧʝʢʪʨʘʣʴʥʳʭ ʧʠʢʦʚ ʧʦʢʘ-

ʟʘʥʳ ʚ ʪʘʙʣ. 3.3. 
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ʈʠʩʫʥʦʢ 3.14. ʋʩʨʝʜʥʝʥʥʳʝ ʧʝʨʠʦʜʦʛʨʘʤʤʳ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʬʠʣʴʪʨʦʚʘʥʥʳʭ (Ò 15 ʣʝʪ) 

ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪ ʪʨʝʭ ʚʝʜʫʱʠʭ ʤʦʜ (PC1, PC2, PC3) ʟʠʤʥʠʭ ʩʝʚʝʨʦʘʪʣʘʥʪʠʯʝʩʢʠʭ ʮʠʢ-

ʣʦʥʦʚ: (a) ʯʘʩʪʦʪʘ (F); (ʙ) ʛʣʫʙʠʥʘ (D); (ʚ) ʧʣʦʱʘʜʴ (A). 
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ʊʘʙʣʠʮʘ 3.3. ʇʝʨʠʦʜʳ (ʛʦʜʳ) ʟʥʘʯʠʤʳʭ ʩʧʝʢʪʨʘʣʴʥʳʭ ʧʠʢʦʚ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ ʩʦʩʪʘʚʣʷʶ-

ʱʝʡ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪ ʪʨʝʭ ʚʝʜʫʱʠʭ ʤʦʜ ʕʆʌ (PC1, PC2, PC3) ʟʠʤʥʠʭ ʩʝʚʝʨʦʘʪʣʘʥʪʠ-

ʯʝʩʢʠʭ ʮʠʢʣʦʥʦʚ 

 ʏʘʩʪʦʪʘ ɻʣʫʙʠʥʘ ʇʣʦʱʘʜʴ  

PC1 

PC2 

PC3 

8,3; 3,1 

5,9; 2,5 

4,8 

8; 4,3 

8; 4,3; 2,5 

5,7; 3,4 

8,6; 4,5; 2.6 

6,7; 2,7 

7,1; 3,5; 2,3 

 

ɼʣʷ ʯʘʩʪʦʪʳ ʮʠʢʣʦʥʦʚ (ʨʠʩ. 3.14ʘ) ʥʘʠʙʦʣʴʰʘʷ ʵʥʝʨʛʠʷ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʥʘ 

ʧʠʢʘʭ ʧʝʨʚʦʡ ʤʦʜʳ ʚ 8,3 ʠ 3,1 ʛʦʜʘ. ʄʝʥʴʰʝ ʵʥʝʨʛʠʠ ʥʘ ʧʠʢʝ ʪʨʝʪʴʝʡ ʤʦʜʳ ʚ 

4,8 ʛʦʜʘ, ʟʘʪʝʤ ʥʘ ʧʠʢʘʭ ʚʪʦʨʦʡ ʤʦʜʳ ʚ 2,5 ʛʦʜʘ ʠ 5,9 ʛʦʜʘ.  

ɼʣʷ ʛʣʫʙʠʥʳ ʮʠʢʣʦʥʦʚ (ʨʠʩ. 3.14ʙ) ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʠʢ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʚʪʦʨʫʶ ʤʦʜʫ ʩ ʧʝʨʠʦʜʦʤ 2,5 ʛʦʜʘ. ɼʣʷ ʧʝʨʚʦʡ ʠ ʪʨʝʪʴʝʡ ʤʦʜ 

ʛʣʫʙʠʥʳ ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʧʠʢʠ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʧʝʨʠʦʜʳ 8 ʠ 5,7 ʣʝʪ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʚʩʝʭ ʤʦʜ ʛʣʫʙʠʥʳ ʚʳʷʚʣʝʥʳ ʧʠʢʠ ʥʘ ʧʝʨʠʦʜʘʭ 3,5ï

4,5 ʛʦʜʘ, ʥʦ ʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʴʰʝʡ ʵʥʝʨʛʠʝʡ ʜʣʷ ʧʝʨʚʦʡ ʠ ʪʨʝʪʴʝʡ ʤʦʜ. 

ɼʣʷ ʧʣʦʱʘʜʠ ʮʠʢʣʦʥʦʚ (ʨʠʩ. 3.14ʚ) ʥʘʙʣʶʜʘʶʪʩʷ ʜʚʝ ʛʨʫʧʧʳ ʙʣʠʟʢʠʭ ʧʠ-

ʢʦʚ: ʦʜʥʘ ʚ ʧʝʨʠʦʜʳ 2,3ï2,7 ʣʝʪ ʩ ʥʘʠʚʳʩʰʠʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʧʠʢʦʤ ʚʪʦʨʦʛʦ 

ʤʦʜʳ ʧʣʦʱʘʜʠ ʠ ʜʨʫʛʘʷ ʛʨʫʧʧʘ ʚ ʧʝʨʠʦʜʳ ʦʢʦʣʦ 7ï8 ʣʝʪ ʩ ʥʘʠʚʳʩʰʠʤ ʧʠʢʦʤ 

ʧʝʨʚʦʡ ʤʦʜʳ (8,6 ʣʝʪ). ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʧʝʨʚʦʡ ʤʦʜʳ ʧʣʦʱʘʜʠ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷ-

ʝʪʩʷ ʧʠʢ ʥʘ ʧʝʨʠʦʜʝ 4,5 ʛʦʜʘ. 

ɼʣʷ ʦʩʥʦʚʥʳʭ ʤʝʞʛʦʜʦʚʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʭʘʨʘʢʪʝʨʥʳ ʙʣʠʟʢʠʝ 

ʩʧʝʢʪʨʘʣʴʥʳʝ ʧʝʨʠʦʜʳ. ɺ ʨʘʙʦʪʘʭ [204, 363, 371, 373, 388, 409] ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʦʩʥʦʚʥʳʝ ʩʧʝʢʪʨʘʣʴʥʳʝ ʧʠʢʠ ʟʠʤʥʝʛʦ ʠʥʜʝʢʩʘ ʉʝʚʝʨʦʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʢʦʣʝʙʘ-

ʥʠʷ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʧʝʨʠʦʜʳ ʦʢʦʣʦ 2-ʭ; 4-ʭ ʠ 7ï8 ʣʝʪ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʙʦʪʘʤʠ 

[131, 143, 155, 250, 360, 380, 400, 446], ʪʠʧʠʯʥʳʝ ʩʧʝʢʪʨʘʣʴʥʳʝ ʧʠʢʠ ʕʣʴ-ʅʠ-

ʥʴʦïʖʞʥʦʛʦ ʢʦʣʝʙʘʥʠʷ ʥʘʙʣʶʜʘʶʪʩʷ ʥʘ ʧʝʨʠʦʜʘʭ 3ï4 ʠ 7ï8 ʣʝʪ. 

3.1.4. ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʩʚʷʟʠ ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠʥʜʝʢʩʘʤʠ  

ɼʘʣʝʝ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʠʟʫʯʝʥ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʢʘ-

ʢʠʝ ʜʘʣʴʥʦʜʝʡʩʪʚʫʶʱʠʝ ʩʠʛʥʘʣʳ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʦʩʥʦʚʥʳʝ ʤʦʜʳ ʟʠʤʥʠʭ 
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ʩʝʚʝʨʦʘʪʣʘʥʪʠʯʝʩʢʠʭ ʮʠʢʣʦʥʦʚ. ɺ ʪʘʙʣ. 3.4 ʧʨʠʚʝʜʝʥʳ ʢʦʵʬʬʠʮʠʝʥʪʳ ʣʠʥʝʡ-

ʥʦʡ ʢʦʨʨʝʣʷʮʠʠ (r) ʤʝʞʜʫ ʦʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʤʦʜ ʕʆʌ ʧʘʨʘʤʝʪʨʦʚ 

ʟʠʤʥʠʭ ʮʠʢʣʦʥʦʚ ʠ ʟʠʤʥʠʤʠ ʠʥʜʝʢʩʘʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ. ʄʳ ʠʩʧʦʣʴ-

ʟʦʚʘʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ r2 ʜʣʷ ʦʮʝʥʢʠ ʜʦʣʠ ʦʙʲʷʩʥʝʥʥʦʡ ʜʠʩʧʝʨ-

ʩʠʠ. 

ʇʝʨʚʘʷ ʤʦʜʘ ʯʘʩʪʦʪʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʠʣʴʥʦʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʢʦʨʨʝʣʷ-

ʮʠʦʥʥʦʡ ʩʚʷʟʴʶ ʩ ʠʥʜʝʢʩʘʤʠ ʉʝʚʝʨʦʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʠ ɸʨʢʪʠʯʝʩʢʦʛʦ ʢʦʣʝʙʘʥʠʡ 

(r = 0,78ï0,87 ʥʘ ʜʦʚʝʨʠʪʝʣʴʥʦʤ ʫʨʦʚʥʝ 99,9% ʩ ʜʦʣʝʡ ʦʙʲʷʩʥʝʥʥʦʡ ʜʠʩʧʝʨʩʠʠ 

r2 = 75,7%). ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʘʷ ʩʚʷʟʴ ʚʳʷʚʣʝʥʘ ʩ ʠʥʜʝʢʩʦʤ ʉɸʂ-ʩʪ, 

ʦʩʥʦʚʘʥʥʳʤ ʥʘ ʩʪʘʥʮʠʦʥʥʳʭ ʜʘʥʥʳʭ [237, 239]. ʂʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ 

ʧʝʨʚʦʡ ʤʦʜʳ ʯʘʩʪʦʪʳ ʟʠʤʥʠʭ ʮʠʢʣʦʥʦʚ ʷʚʣʷʶʪʩʷ ʟʥʘʯʠʤʳʤʠ ʧʦ ʤʝʩʷʮʘʤ ʩ ʠʥ-

ʜʝʢʩʦʤ ʉɸʂ ʚ ʜʝʢʘʙʨʝïʤʘʨʪʝ, ʘ ʩ ʠʥʜʝʢʩʦʤ ɸʂ ʚ ʥʦʷʙʨʝïʬʝʚʨʘʣʝ (ʥʝ ʧʦʢʘ-

ʟʘʥʦ). ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʧʝʨʚʦʡ ʤʦʜʳ ʯʘʩʪʦʪʳ ʥʘʙʣʶʜʘʝʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʢʦʨ-

ʨʝʣʷʮʠʷ ʩ ʠʥʜʝʢʩʦʤ ʉʢʘʥʜʠʥʘʚʩʢʦʛʦ ʢʦʣʝʙʘʥʠʷ (r2 = 11% ʥʘ ʫʨʦʚʥʝ 99%) ʠ ʧʦ-

ʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʩ ʠʥʜʝʢʩʦʤ ʢʦʣʝʙʘʥʠʷ ɺʦʩʪʦʯʥʘʷ ɸʪʣʘʥʪʠʢʘ/ɿʘʧʘʜʥʘʷ 

ʈʦʩʩʠʷ (r2 = 4% ʥʘ ʫʨʦʚʥʝ 90%). ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʣʠʥʝʡʥʦʡ ʨʝ-

ʛʨʝʩʩʠʠ ʩʦʚʤʝʩʪʥʳʡ ʚʢʣʘʜ ʠʥʜʝʢʩʦʚ ʉɸʂ-ʩʪ, Aʂ, ɺɸ/ɿʈ ʠ ʉʂɸʅɼ ʚ ʜʠʩʧʝʨ-

ʩʠʶ ʧʝʨʚʦʡ ʤʦʜʳ ʯʘʩʪʦʪʳ ʦʮʝʥʠʚʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʨʝʛʨʝʩʩʠʠ R = 0,92 ʠ 

ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʜʝʪʝʨʤʠʥʘʮʠʠ: R2 = 84,4%, R2 ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʡ = 83%. 

ɺʪʦʨʘʷ ʤʦʜʘ ʯʘʩʪʦʪʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʢʦʨʨʝʣʷʮʠʝʡ ʩ ɺʦ-

ʩʪʦʯʥʳʤ ɸʪʣʘʥʪʠʯʝʩʢʠʤ ʢʦʣʝʙʘʥʠʝʤ (r2 = 41% ʥʘ ʫʨʦʚʥʝ 99,9%) ʠ ʩ ɸʨʢʪʠʯʝ-

ʩʢʠʤ ʢʦʣʝʙʘʥʠʝʤ (r2 = 6% ʥʘ ʫʨʦʚʥʝ 90%), ʘ ʪʘʢʞʝ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʢʦʨʨʝʣʷʮʠʝʡ 

ʩ ʢʦʣʝʙʘʥʠʝʤ ʊʨʦʧʠʢʠ / ʉʝʚʝʨʥʦʝ ʧʦʣʫʰʘʨʠʝ (r2 = 9% ʥʘ ʫʨʦʚʥʝ 95%). ʉʦʚ-

ʤʝʩʪʥʳʡ ʚʢʣʘʜ ʵʪʠʭ ʠʥʜʝʢʩʦʚ (Aʂ, ɺɸʂ ʠ ʊʉʇ) ʚ ʜʠʩʧʝʨʩʠʶ ʚʪʦʨʦʡ ʤʦʜʳ ʯʘ-

ʩʪʦʪʳ ʦʮʝʥʠʚʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʨʝʛʨʝʩʩʠʠ R = 0,69 ʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʜʝ-

ʪʝʨʤʠʥʘʮʠʠ: R2 = 47,5%, R2 ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʡ = 45%. 

ɼʣʷ ʪʨʝʪʴʝʡ ʤʦʜʳ ʯʘʩʪʦʪʳ ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʤʘʷ ʥʘ ʫʨʦʚʥʝ 99,9% ʦʪʨʠ-

ʮʘʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʩ ʠʥʜʝʢʩʦʤ ʢʦʣʝʙʘʥʠʷ ɺʦʩʪʦʯʥʘʷ ɸʪʣʘʥʪʠʢʘ/ɿʘʧʘʜʥʘʷ 

ʈʦʩʩʠʷ (r2 = 22%) ʠ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʩ ʠʥʜʝʢʩʦʤ ʉʢʘʥʜʠʥʘʚʩʢʦʛʦ ʢʦ-

ʣʝʙʘʥʠʷ (r2 = 17,6%). ʂʨʦʤʝ ʪʦʛʦ, ʚʳʷʚʣʝʥʳ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʩ ʜʨʫʛʠʤʠ 
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ʠʥʜʝʢʩʘʤʠ (ʟʥʘʯʠʤʳʝ ʥʘ 95% ʜʦʚʝʨʠʪʝʣʴʥʦʤ ʫʨʦʚʥʝ), ʘ ʠʤʝʥʥʦ ʧʦʣʦʞʠʪʝʣʴ-

ʥʘʷ ʩ ʠʥʜʝʢʩʘʤʠ ʉɸʂ-ʩʪ (r2 = 9%) ʠ ɺɸʂ (r2 = 8%) ʠ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʩ ʠʥʜʝʢʩʦʤ 

ʇʦʣʷʨʥʦʛʦ / ɽʚʨʘʟʠʡʩʢʦʛʦ ʢʦʣʝʙʘʥʠʷ (r2 = 6%). ʉʦʚʤʝʩʪʥʳʡ ʚʢʣʘʜ ʵʪʠʭ ʠʥʜʝʢ-

ʩʦʚ (ʉɸʂ-ʩʪ, ɺɸʂ, ɺɸ/ɿʈ, ʇʆʃ/ɽɺʈ ʠ ʉʂɸʅɼ) ʚ ʜʠʩʧʝʨʩʠʶ ʪʨʝʪʴʝʡ ʤʦʜʳ ʯʘ-

ʩʪʦʪʳ ʦʮʝʥʠʚʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʨʝʛʨʝʩʩʠʠ R = 0,73 ʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʜʝ-

ʪʝʨʤʠʥʘʮʠʠ: R2 = 53%, R2 ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʡ = 49%. 

 

ʊʘʙʣʠʮʘ 3.4. ʂʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʜʣʷ ʟʠʤʥʝʛʦ ʩʝʟʦʥʘ ʤʝʞʜʫ ʦʩʥʦʚʥʳʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʪʨʝʭ ʚʝʜʫʱʠʭ ʤʦʜ (PC1, PC2, PC3) ʯʘʩʪʦʪʳ, ʛʣʫʙʠʥʳ ʠ ʧʣʦʱʘʜʠ ʮʠʢʣʦʥʦʚ 

(F, D ʠ A, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʠ ʠʥʜʝʢʩʘʤʠ ʦʩʥʦʚʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ: 

ʉʝʚʝʨʦʘʪʣʘʥʪʠʯʝʩʢʦʝ ʢʦʣʝʙʘʥʠʝ (ʉɸʂ), ʉʝʚʝʨʦʘʪʣʘʥʪʠʯʝʩʢʦʝ ʢʦʣʝʙʘʥʠʝ ʧʦ ʩʪʘʥʮʠʦʥʥʳʤ 

ʜʘʥʥʳʤ (ʉɸʂ-ʩʪ), ɸʨʢʪʠʯʝʩʢʦʝ ʢʦʣʝʙʘʥʠʝ (Aʂ), ʢʦʣʝʙʘʥʠʝ ɺʦʩʪʦʯʥʘʷ ɸʪʣʘʥʪʠʢʘ / ɿʘʧʘʜʥʘʷ 

ʈʦʩʩʠʷ (ɺɸ/ɿʈ), ʉʢʘʥʜʠʥʘʚʩʢʦʝ ʢʦʣʝʙʘʥʠʝ (ʉʂɸʅɼ), ɺʦʩʪʦʯʥʦʝ ɸʪʣʘʥʪʠʯʝʩʢʦʝ ʢʦʣʝʙʘʥʠʝ 

(ɺɸʂ), ʇʦʣʷʨʥʦʝ / ɽʚʨʘʟʠʡʩʢʦʝ ʢʦʣʝʙʘʥʠʝ (ʇʆʃ/ɽɺʈ), ʢʦʣʝʙʘʥʠʝ ʊʨʦʧʠʢʠ / ʉʝʚʝʨʥʦʝ 

ʧʦʣʫʰʘʨʠʝ (ʊʉʇ). ɿʥʘʯʠʤʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʳʜʝʣʝʥʳ ʮʚʝʪʦʤ *. Rmult ï ʢʦʵʬʬʠʮʠʝʥʪ 

ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʨʝʛʨʝʩʩʠʠ; R2, % ï ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ (ʜʦʣʷ ʦʙʲʷʩʥʝʥʥʦʡ 

ʜʠʩʧʝʨʩʠʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʠʥʜʝʢʩʘʤʠ, ʢʦʵʬʬʠʮʠʝʥʪʳ ʜʣʷ ʢʦʪʦʨʳʭ ʚʳʜʝʣʝʥʳ ʮʚʝʪʦʤ); R2norm, 

% ï ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʡ R2 

 

 
F-PC1 D-PC1 A-PC1 F-PC2 D-PC2 A-PC2 F-PC3 D-PC3 A-PC3 

ʉɸʂ 0,78 -0,78 -0,76 0,16 -0,03 -0,17 0,18 0,12 -0,09 

ʉɸʂ-ʩʪ 0,87 -0,76 -0,78 0,13 -0,03 -0,16 0,30 0,08 -0,12 

ɸʂ 0,82 -0,69 -0,74 0,24 -0,06 -0,14 -0,12 0,10 0,04 

ɺɸ/ɿʈ 0,21 -0,17 -0,19 0,00 -0,10 0,02 -0,47 0,01 0,26 

ʉʂɸʅɼ -0,33 0,29 0,23 -0,06 0,11 -0,06 0,42 0,11 -0,06 

ɺɸʂ -0,14 0,08 -0,11 0,64 -0,17 -0,02 0,28 0,41 -0,09 

ʇʆʃ/ɽɺʈ 0,09 0,12 0,10 -0,18 -0,02 -0,01 -0,25 -0,04 0,20 

ʊʉʇ 0,20 -0,21 -0,39 0,30 -0,07 -0,08 0,13 0,29 -0,18 

Rmult 0,92 0,79 0,81 0,69   0,73 0,48 0,27 

R2, % 84,4 62,4 65,4 47,5   53 22,6 6,7 

R2norm, % 83,1 59,9 63,1 44,9 
  

49,3 20 6 

 

* 90% 95% 99% 99,9% 

90% 95% 99% 99,9% 
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ʇʝʨʚʳʝ ʤʦʜʳ ʛʣʫʙʠʥʳ ʠ ʧʣʦʱʘʜʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʣʠʟʢʠʤʠ ʟʥʘʯʠʤʳʤʠ 

ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʢʦʨʨʝʣʷʮʠʠ ʠ ʦʜʠʥʘʢʦʚʳʤʠ ʥʘʙʦʨʘʤʠ ʦʧʨʝʜʝʣʷʶʱʠʭ ʠʥʜʝʢ-

ʩʦʚ ʜʘʣʴʥʦʜʝʡʩʪʚʫʶʱʠʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ. ʆʪʨʠʮʘʪʝʣʴʥʳʝ ʢʦʵʬʬʠʮʠ-

ʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʥʘ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ 99,9% ʚʳʷʚʣʝʥʳ ʜʣʷ ʧʝʨʚʳʭ ʤʦʜ ʛʣʫ-

ʙʠʥʳ ʠ ʧʣʦʱʘʜʠ ʮʠʢʣʦʥʦʚ ʩ ʠʥʜʝʢʩʘʤʠ ʉʝʚʝʨʦʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʢʦʣʝʙʘʥʠʷ ʠ ʠʥ-

ʜʝʢʩʦʤ ɸʨʢʪʠʯʝʩʢʦʛʦ ʢʦʣʝʙʘʥʠʷ (r = -0,69 ï -0,78). ɺʢʣʘʜ ʚ ʜʠʩʧʝʨʩʠʶ ʵʪʠʭ ʤʦʜ 

ʤʘʢʩʠʤʘʣʝʥ ʜʣʷ ʠʥʜʝʢʩʦʚ ʉɸʂ (r2 = 58ï61%). ɼʣʷ ʠʥʜʝʢʩʘ ɸʂ ʦʥ ʜʦʩʪʠʛʘʝʪ 

48% ʜʣʷ ʧʝʨʚʦʡ ʤʦʜʳ ʛʣʫʙʠʥʳ ʠ 55% ʜʣʷ ʧʝʨʚʦʡ ʤʦʜʳ ʧʣʦʱʘʜʠ. ʂʦʵʬʬʠʮʠ-

ʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʩ ʠʥʜʝʢʩʘʤʠ ʉɸʂ ʠ ɸʂ ʧʦ ʤʝʩʷʮʘʤ ʟʥʘʯʠʤʳ ʩ ʥʦʷʙʨʷ ʧʦ ʤʘʨʪ 

ʜʣʷ ʧʝʨʚʦʡ ʤʦʜʳ ʛʣʫʙʠʥʳ ʠ ʩ ʥʦʷʙʨʷ ʧʦ ʬʝʚʨʘʣʴ ʜʣʷ ʧʝʨʚʦʡ ʤʦʜʳ ʧʣʦʱʘʜʠ (ʥʝ 

ʧʦʢʘʟʘʥʦ). ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʧʝʨʚʳʭ ʤʦʜ ʛʣʫʙʠʥʳ ʠ ʧʣʦʱʘʜʠ ʧʦʣʫʯʝʥʘ ʧʦʣʦʞʠ-

ʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʩ ʠʥʜʝʢʩʦʤ ʉʢʘʥʜʠʥʘʚʩʢʦʛʦ ʢʦʣʝʙʘʥʠʷ (r2 = 8% ʥʘ ʫʨʦʚʥʝ 

95% ʜʣʷ ʛʣʫʙʠʥʳ, r2 = 5% ʥʘ ʫʨʦʚʥʝ 90% ʜʣʷ ʧʣʦʱʘʜʠ) ʠ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʢʦʨ-

ʨʝʣʷʮʠʷ ʩ ʠʥʜʝʢʩʦʤ ʢʦʣʝʙʘʥʠʷ ʊʨʦʧʠʢʠ / ʉʝʚʝʨʥʦʝ ʧʦʣʫʰʘʨʠʝ (r2 = 4% ʥʘ ʫʨʦ-

ʚʝʥʝ 90% ʜʣʷ ʛʣʫʙʠʥʳ, r2 = 15% ʥʘ ʫʨʦʚʝʥʝ 99% ʜʣʷ ʧʣʦʱʘʜʠ). ʉʦʛʣʘʩʥʦ ʨʝ-

ʟʫʣʴʪʘʪʘʤ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ, ʩʦʚʤʝʩʪʥʳʡ ʚʢʣʘʜ ʵʪʠʭ ʠʥʜʝʢ-

ʩʦʚ (ʉɸʂ, Aʂ, ʉʂɸʅɼ, ʊʉʇ) ʚ ʜʠʩʧʝʨʩʠʶ ʧʝʨʚʳʭ ʤʦʜ ʛʣʫʙʠʥʳ / ʧʣʦʱʘʜʠ 

ʦʮʝʥʠʚʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʨʝʛʨʝʩʩʠʠ R = 0,79 / 0,81 ʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʜʝ-

ʪʝʨʤʠʥʘʮʠʠ: R2 = 62% / 65%, R2 ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʡ = 60% / 63%. 

ʊʨʝʪʴʷ ʤʦʜʘ ʛʣʫʙʠʥʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʥʘʯʠʤʦʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʢʦʨʨʝʣʷ-

ʮʠʝʡ ʩ ɺʦʩʪʦʯʥʳʤ ɸʪʣʘʥʪʠʯʝʩʢʠʤ ʢʦʣʝʙʘʥʠʝʤ (r2 = 16,8% ʥʘ ʫʨʦʚʥʝ 99,9%) ʠ 

ʢʦʣʝʙʘʥʠʝʤ ʊʨʦʧʠʢʠ/ʉʝʚʝʨʥʦʝ ʧʦʣʫʰʘʨʠʝ (r2 = 8,4% ʥʘ ʫʨʦʚʥʝ 95%). ʉʦʚʤʝʩʪ-

ʥʳʡ ʚʢʣʘʜ ʵʪʠʭ ʠʥʜʝʢʩʦʚ (ɺɸʂ ʠ ʊʉʇ) ʦʮʝʥʠʚʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʨʝʛʨʝʩʩʠʠ 

R = 0,48 ʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʜʝʪʝʨʤʠʥʘʮʠʠ: R2 = 22,6%, R2 ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʡ 

ʦʢʦʣʦ 20%. ɼʣʷ ʪʨʝʪʴʝʡ ʤʦʜʳ ʧʣʦʱʘʜʠ ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʤʘʷ (ʥʘ ʫʨʦʚʥʝ 95%) 

ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʩ ʠʥʜʝʢʩʦʤ ʢʦʣʝʙʘʥʠʷ ɺʦʩʪʦʯʥʘʷ ɸʪʣʘʥʪʠʢʘ / ɿʘ-

ʧʘʜʥʘʷ ʈʦʩʩʠʷ (r = 0,26, R2 ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʡ = 6%). 

ɼʣʷ ʚʪʦʨʦʛʦ ʨʝʞʠʤʘ ʛʣʫʙʠʥʳ ʠ ʧʣʦʱʘʜʠ ʥʝ ʦʙʥʘʨʫʞʝʥʦ ʟʥʘʯʠʤʳʭ ʢʦʨʨʝ-

ʣʷʮʠʡ ʩ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʟʠʤʥʠʤʠ ʠʥʜʝʢʩʘʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ. 
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ɿʘʪʝʤ ʤʳ ʨʝʰʠʣʠ ʧʨʦʚʝʨʠʪʴ, ʢʘʢ ʚʪʦʨʳʝ ʤʦʜʳ ʛʣʫʙʠʥʳ ʠ ʧʣʦʱʘʜʠ ʢʦʨʨʝ-

ʣʠʨʫʶʪ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʘʪʤʦʩʬʝʨʥʳʤ ʜʘʚʣʝʥʠʝʤ ʟʠʤʦʡ ʥʘʜ ʉʝ-

ʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʦʡ (ʨʠʩ. 3.15, ʨʠʩ. 3.16).  

 

 
ʘ 

 

 
ʙ 

 

ʈʠʩʫʥʦʢ 3.15. ʂʘʨʪʳ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʚʪʦʨʦʡ ʤʦʜʦʡ ʛʣʫʙʠʥʳ ʟʠʤʥʠʭ ʩʝʚʝʨʦʘʪʣʘʥʪʠʯʝ-

ʩʢʠʭ ʮʠʢʣʦʥʦʚ ʠ ʟʠʤʥʝʡ (ʘ) ʪʝʤʧʝʨʘʪʫʨʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, (ʙ) ʜʘʚʣʝʥʠʝʤ ʥʘ ʫʨʦʚʥʝ ʤʦʨʷ. ʂʦ-

ʵʬʬʠʮʠʝʥʪʳ, ʟʥʘʯʠʤʳʝ ʥʘ ʫʨʦʚʥʝ 80%, ʧʨʝʚʳʰʘʶʪ 0,2. 

 
















































































































































































































































































































































































































































