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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʥʘʫʢʘ; ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ; ɺʝʣʠʢʘʷ 

ʆʪʝʯʝʩʪʚʝʥʥʘʷ ʚʦʡʥʘ. 

 

ɺʝʣʠʢʘʷ ʆʪʝʯʝʩʪʚʝʥʥʘʷ ʚʦʡʥʘ ʚʦʨʚʘʣʘʩʴ ʚ ʞʠʟʥʴ ʥʘʨʦʜʦʚ ʉʉʉʈ ʤʦʣʥʠʝʥʦʩʥʦ; ʚʨʘʛ ʚʳʞʠʛʘʣ ʮʝʣʳʝ 

ʜʝʨʝʚʥʠ ʠ ʧʦʣʥʳʝ ʭʣʝʙʘ ʧʦʣʷ, ʦʩʪʘʚʣʷʷ ʧʦʩʣʝ ʩʝʙʷ ʧʫʩʪʳʥʥʳʝ ʛʦʨʦʜʘ ʠ ʛʦʨʳ ʤʝʪʘʣʣʘ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ ʥʠ ʦʜʥʦʡ ʩʝʤʴʠ, ʢʦʪʦʨʦʡ ʥʝ ʢʦʩʥʫʣʠʩʴ ʙʳ ʩʦʙʳʪʠʷ ʧʦʯʪʠ ʩʝʤʠʜʝʩʷʪʠʣʝʪʥʝʡ ʜʘʚʥʦʩʪʠ. 

ʇʘʤʷʪʴ ʦ ʪʝʭ, ʢʪʦ ʩ ʦʨʫʞʠʝʤ ʚ ʨʫʢʘʭ ʟʘʱʠʱʘʣ ʩʚʦʶ ʟʝʤʣʶ, ʪʨʫʜʠʣʩʷ ʠ ʪʝʨʧʝʣ ʣʠʰʝʥʠʷ ʚ ʪʳʣʫ, ʦ 

ʙʝʩʩʤʝʨʪʥʦʤ ʧʦʜʚʠʛʝ ʚʩʝʭ ʠ ʢʘʞʜʦʛʦ ʜʦʣʞʥʘ ʩʦʭʨʘʥʠʪʴʩʷ ʚ ʩʝʨʜʮʘʭ ʠʭ ʧʦʪʦʤʢʦʚ. ɺʦʠʥʳ ɺʝʣʠʢʦʡ 

ʆʪʝʯʝʩʪʚʝʥʥʦʡ, ʫʯʘʩʪʥʠʢʠ ʥʘʨʦʜʥʦʛʦ ʦʧʦʣʯʝʥʠʷ, ʧʘʨʪʠʟʘʥʳ ʠ ʪʨʫʞʝʥʠʢʠ ʪʳʣʘ ʩʜʝʣʘʣʠ ʚʦʟʤʦʞʥʳʤ  

ʜʘʣʴʥʝʡʰʝʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʥʘʰʝʡ ʩʪʨʘʥʳ. ʄʳ ʚ ʥʝʦʧʣʘʪʥʦʤ ʜʦʣʛʫ ʧʝʨʝʜ ʪʝʤʠ, ʢʪʦ ʢʦʚʘʣ ɺʝʣʠʢʫʶ ʇʦʙʝʜʫ, 

ʠ ʧʦʵʪʦʤʫ ʜʦʣʞʥʳ ʨʘʩʩʢʘʟʘʪʴ ʦʙʦ ʚʩʝʭ ï  ʠ ʦ ʪʝʭ, ʢʪʦ ʚʝʨʥʫʣʩʷ ʩ ʧʦʣʝʡ ʩʨʘʞʝʥʠʡ, ʠ ʦ ʪʝʭ, ʢʪʦ ʦʩʪʘʣʩʷ ʣʝʞʘʪʴ 

ʚ ʟʝʤʣʝ. ʅʝʩʣʫʯʘʡʥʦ ʛʦʚʦʨʷʪ: çɼʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʭʦʪʷ ʙʳ ʦʜʠʥ ʚʦʠʥ ʩʯʠʪʘʝʪʩʷ ʧʨʦʧʘʚʰʠʤ ʙʝʟ ʚʝʩʪʠ ʠ 

ʥʝʥʘʡʜʝʥʥʳʤ, ʚʦʡʥʘ ʥʝ ʦʢʦʥʯʝʥʘè. ʈʦʩʩʠʡʩʢʘʷ ʟʝʤʣʷ ʭʨʘʥʠʪ ʝʱʝ ʪʳʩʷʯʠ ʠʩʪʦʨʠʡ ï ʠʩʪʦʨʠʡ ʦ ʧʦʜʚʠʛʘʭ 

ɹʝʟʳʤʷʥʥʦʛʦ ʉʦʣʜʘʪʘ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ ʧʦʩʪʘʨʘʣʠʩʴ ʩʦʙʨʘʪʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʪʨʳʚʦʯʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʚʢʣʘʜʝ ʚ 

ʜʦʩʪʠʞʝʥʠʝ ʧʦʙʝʜʳ ʧʝʨʤʩʢʠʭ ʛʝʦʛʨʘʬʦʚ ï ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʢʘʢ ʫʯʘʩʪʚʦʚʘʚʰʠʭ ʚ ʙʦʝʚʳʭ 

ʜʝʡʩʪʚʠʷʭ, ʪʘʢ ʠ ʢʦʚʘʚʰʠʭ ʩʣʘʚʫ ʩʦʚʝʪʩʢʦʛʦ ʦʨʫʞʠʷ ʠ ʥʘʫʢʠ ʚ ʫʨʘʣʴʩʢʦʤ ʪʳʣʫ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʠʤʝʝʪ 

ʜʚʦʷʢʫʶ ʮʝʣʴ. ʈʘʙʦʪʘ, ʚʦ-ʧʝʨʚʳʭ, ʥʦʩʠʪ ʠʩʪʦʨʠʢʦ-ʤʝʤʦʨʠʘʣʴʥʳʡ  ʭʘʨʘʢʪʝʨ: ʥʝʦʙʭʦʜʠʤʦ ʥʘʧʦʤʥʠʪʴ ʦ 

ʧʨʠʯʘʩʪʥʦʩʪʠ ʛʝʦʛʨʘʬʦʚ ʇʝʨʤʩʢʦʡ ʦʙʣʘʩʪʠ ʢ ʩʫʜʴʙʝ ʈʦʩʩʠʠ ʚʦʝʥʥʳʭ ʣʝʪ ʠ ʥʘʟʚʘʪʴ ʠʤʝʥʘ ʪʝʭ, ʢʪʦ ʚʦʝʚʘʣ ʠ 

ʪʨʫʜʠʣʩʷ ʨʘʜʠ ʇʦʙʝʜʳ. ɺʦ-ʚʪʦʨʳʭ, ʦʥʘ  ʠʤʝʝʪ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ï ʜʦʣʞʥʘ ʩʪʘʪʴ ʦʨʠʝʥʪʠʨʦʤ, 

ʦʪʧʨʘʚʥʦʡ ʪʦʯʢʦʡ ʜʣʷ ʪʝʭ, ʢʪʦ ʧʦʩʪʘʚʠʪ ʩʝʙʝ ʟʘʜʘʯʫ ʧʦʜʨʦʙʥʝʝ ʠʟʫʯʠʪʴ ʵʪʦʪ ʚʦʧʨʦʩ. 

ʆ ʚʢʣʘʜʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʛʝʦʛʨʘʬʦʚ ʚ ʦʩʚʦʙʦʞʜʝʥʠʝ  ʥʘʰʝʡ ʩʪʨʘʥʳ ʠ ɽʚʨʦʧʳ ʦʪ ʬʘʰʠʟʤʘ ʥʘʧʠʩʘʥʦ 

ʤʥʦʛʦ, ʥʦ ʜʘʣʝʢʦ ʥʝ ʜʦʩʪʘʪʦʯʥʦ. ʕʪʦʡ ʪʝʤʝ ʧʦʩʚʷʱʝʥ, ʥʘʧʨʠʤʝʨ, ʦʜʠʥ ʠʟ ʥʦʤʝʨʦʚ ʩʙʦʨʥʠʢʘ çɺʦʧʨʦʩʳ 

ʛʝʦʛʨʘʬʠʠè (çʉʦʚʝʪʩʢʠʝ ʛʝʦʛʨʘʬʳ ï ʬʨʦʥʪʫ ʠ ʪʳʣʫè, ˉ128), ʦʧʫʙʣʠʢʦʚʘʥʥʳʡ ʢ 40-ʣʝʪʠʶ ʦʢʦʥʯʘʥʠʷ ɺʆɺ. 

ɼʦʩʪʦʡʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʝʦʛʨʘʬʳ ʚ ʩʙʦʨʥʠʢʝ çʅʘʫʢʘ ʠ ʫʯʝʥʳʝ ʈʦʩʩʠʠ ʚ ʛʦʜʳ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ 

ʚʦʡʥʳ 1941 ï 1945 ʛʛ.è. ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʧʫʙʣʠʢʘʮʠʠ ʠʩʪʦʨʠʢʘ 

ʛʝʦʛʨʘʬʠʠ, ʥʘʫʯʥʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʀʥʩʪʠʪʫʪʘ ʛʝʦʛʨʘʬʠʠ ʈɸʅ, ʫʯʘʩʪʥʠʢʘ ɺʆɺ ʃʴʚʘ ʉʦʣʦʤʦʥʦʚʠʯʘ ɸʙʨʘʤʦʚʘ 

(1919 ï 2005). ɺ ʝʛʦ ʨʘʙʦʪʘʭ ʠ ʩʪʘʪʴʷʭ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ çʧʝʨʝʯʠʩʣʝʥʳ ʪʳʩʷʯʠ ʬʘʤʠʣʠʡ,é ʨʦʣʴ ʦʪʜʝʣʴʥʳʭ 

ʫʯʨʝʞʜʝʥʠʡ, ʦʪʨʘʩʣʝʡ ʥʘʰʝʡ ʥʘʫʢʠ ʠ ʚʝʜʫʱʠʭ ʛʝʦʛʨʘʬʦʚ ʚʝʩʴʤʘ ʧʦʣʥʦè [1, ʩ. 4].  

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚʢʣʘʜ ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʣʠʪʝʨʘʪʫʨʝ 

ʩʣʘʙʦ, ʩʚʝʜʝʥʠʷ ʦ ʚʦʝʥʥʦʤ ʧʝʨʠʦʜʝ ʠʭ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʦʪʨʳʚʦʯʥʳ ʠ ʥʝ ʜʘʶʪ ʧʦʣʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʪʦʤ, 

ʯʪʦ ʙʳʣʦ ʩʜʝʣʘʥʦ ʚ ʪʨʫʜʥʳʝ ʛʦʜʳ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ ʠʟʫʯʝʥ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ 

ʚʦʧʨʦʩ ʦ ʪʦʤ, ʢʘʢ ʤʝʥʷʣʘʩʴ ʛʝʦʛʨʘʬʠʷ ʚ ʛʦʜʳ ʚʦʡʥʳ, ʢʘʢʠʝ ʠʟʦʙʨʝʪʝʥʠʷ ʠ ʥʘʫʯʥʳʝ ʦʪʢʨʳʪʠʷ ʚʦʝʥʥʳʭ ʣʝʪ, 

ʧʝʨʠʦʜʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʙʳʣʠ ʚʥʝʜʨʝʥʳ ʚ ʧʨʘʢʪʠʢʫ, ʠ ʪ.ʜ. ɺʦʪ ʪʦʣʴʢʦ ʦʜʠʥ ʠʟ 

ʧʨʠʤʝʨʦʚ. ɿʘ ʨʘʙʦʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʡ ʠ ʤʦʙʠʣʴʥʦʡ ʵʚʘʢʫʘʮʠʝʡ ʦʙʦʨʦʥʥʳʭ ʠ ʠʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʠʟ ʟʘʧʘʜʥʳʭ ʦʙʣʘʩʪʝʡ ʉʉʉʈ ʥʘ ʋʨʘʣ, ʵʢʦʥʦʤʠʢʦ-ʛʝʦʛʨʘʬ ʅ.ʅ. ʂʦʣʦʩʦʚʩʢʠʡ ʧʦʣʫʯʠʣ ʚ 1942 ʛ. 

ʉʪʘʣʠʥʩʢʫʶ ʧʨʝʤʠʶ I ʩʪʝʧʝʥʠ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʥʘʫʢʘʤ [5]. ʊʘʢʦʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʠ ʨʘʙʦʪʳ 

ʧʨʝʜʳʜʫʱʠʭ ʣʝʪ ʧʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣ ʧʦʟʚʦʣʠʣʠ ʅ.ʅ. ʂʦʣʦʩʦʚʩʢʦʤʫ ʚ  

                                                 
É ʃʫʯʥʠʢʦʚ ɸ.ʉ., 2010 



2010 ɻʝʦʛʨʘʬʠʯʝʩʢʠʡ ʚʝʩʪʥʠʢ 2(13) 

 ʂ 65-ʣʝʪʠʶ ɺʝʣʠʢʦʡ ʇʦʙʝʜʳ 

 5 

 

1947 ʛ. ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʪʝʦʨʠʠ ʵʥʝʨʛʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʮʠʢʣʦʚ ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ, ʩʯʠʪʘʶʱʠʝʩʷ ʜʦʩʪʠʞʝʥʠʷʤʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʵʢʦʥʦʤʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʤʳʩʣʠ.  

ɺʦʡʥʘ ʧʦʚʣʠʷʣʘ ʥʘ ʚʩʝ ʩʪʦʨʦʥʳ ʞʠʟʥʠ ʩʪʨʘʥʳ, ʟʘʩʪʘʚʠʣʘ ʚʳʷʚʠʪʴ ʛʣʘʚʥʦʝ ʠ ʟʘʥʦʚʦ ʨʘʩʩʪʘʚʠʪʴ 

ʧʨʠʦʨʠʪʝʪʳ. ʆʥʘ ʠʟʤʝʥʠʣʘ ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʥʘʫʢʫ. ʆʯʝʥʴ ʯʝʪʢʦ ʦʙ ʵʪʦʤ ʚ 1942 ʛ. ʥʘʧʠʩʘʣ ʛʣʘʚʘ ʂʦʤʠʩʩʠʠ 

ʧʦ ʛʝʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ ʂʨʘʩʥʦʡ ɸʨʤʠʠ ʘʢʘʜʝʤʠʢ ɸʣʝʢʩʘʥʜʨ ɽʚʛʝʥʴʝʚʠʯ ʌʝʨʩʤʘʥ: 

çʆʛʨʦʤʥʳʝ ʩʜʚʠʛʠ ʚʳʟʚʘʣʘ ʦʥʘ (ʚʦʡʥʘ. ï ɸ.ʉ.) ʠ ʚ ʥʘʰʝʡ (ʩʦʚʝʪʩʢʦʡ. ï ɸ.ʉ.) ʥʘʫʢʝ. ʄʥʦʛʦʝ ʟʘʩʪʘʚʠʣʘ 

ʧʝʨʝʩʤʦʪʨʝʪʴ ʚ ʥʘʰʠʭ ʤʝʪʦʜʘʭ çʩʧʦʢʦʡʥʦʡè ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʨʘʙʦʪʳé ʅʦ ʩʨʝʜʠ ʚʩʝʭ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʦʙʣʘʩʪʠ ʟʥʘʥʠʷ ʩʘʤʳʝ ʠʥʪʝʨʝʩʥʳʝ ʠ ʩʘʤʳʝ ʰʠʨʦʢʠʝ ʧʨʦʙʣʝʤʳ ʚʳʜʚʠʥʫʪʳ ʚ ʥʘʫʢʝ, ʢʦʪʦʨʫʶ ʤʳ, ʩʦʟʥʘʝʤʩʷ, 

ʥʝ ʦʯʝʥʴ ʧʨʠʟʥʘʚʘʣʠ ʚ ʩʪʘʨʦʝ ʚʨʝʤʷ ʟʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʥʘʫʯʥʫʶ ʜʠʩʮʠʧʣʠʥʫ, ʥʦ ʢʦʪʦʨʘʷ ʩʝʡʯʘʩ ʚʦ ʚʩʝʡ 

ʩʣʦʞʥʦʩʪʠ ʚʦʝʥʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚʳʭʦʜʠʪ ʥʘ ʧʝʨʝʜʦʚʦʝ ʤʝʩʪʦ ʠ ʜʝʣʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʪʝʭ ʚʦʝʥʥʳʭ ʜʠʩʮʠʧʣʠʥ, 

ʢʦʪʦʨʳʝ ʛʦʪʦʚʷʪ ʨʝʰʝʥʠʷ ʚʘʞʥʝʡʰʠʭ ʠ ʪʨʫʜʥʝʡʰʠʭ ʟʘʜʘʯ ʤʠʨʦʚʦʛʦ ʢʦʥʬʣʠʢʪʘ. ʈʝʯʴ ʠʜʝʪ ʦ ʛʝʦʛʨʘʬʠʠé 

ʊʦʣʴʢʦ ʩʝʡʯʘʩ, ʢʦʛʜʘ ʨʘʟʨʘʟʠʣʘʩʴ ʚʦʡʥʘ, ʢʦʛʜʘ ʚʦ ʚʩʝʡ ʦʩʪʨʦʪʝ ʟʘʧʨʦʩʦʚ ʬʨʦʥʪʘ ʠ ʪʳʣʘ ʧʝʨʝʜ ʛʝʦʛʨʘʬʠʝʡ 

ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʥʝ ʧʨʦʙʣʝʤʳ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʘ ʟʘʜʘʯʠ ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ, ʚʧʝʨʚʳʝ ʛʝʦʛʨʘʬʠʷ 

ʧʦʯʫʚʩʪʚʦʚʘʣʘ ʚ ʩʝʙʝ ʥʦʚʳʝ ʩʠʣʳ ʠ ʩʪʘʣʘ ʠʩʢʘʪʴ ʠ ʨʝʘʣʴʥʦ ʥʘʭʦʜʠʪʴ ʥʦʚʳʝ ʧʫʪʠè [13, ʩ. 25].  

ʉʨʘʟʫ ʞʝ ʧʦʩʣʝ ʥʘʯʘʣʘ ʚʦʡʥʳ ʦʩʪʨʦ ʩʪʘʣ ʚʦʧʨʦʩ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʬʨʦʥʪʘ, ʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʧʨʦʛʥʦʟʦʚ ʧʦʛʦʜʳ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʡ ʤʝʩʪ ʚʦʝʥʥʳʭ ʜʝʡʩʪʚʠʡ. ʆʜʥʘʢʦ ʚ 

ʩʦʚʝʪʩʢʠʭ ʚʦʝʥʥʳʭ ʘʢʘʜʝʤʠʷʭ ʛʝʦʛʨʘʬʠʷ ʙʳʣʘ ʩʢʦʨʝʝ ʚʩʝʛʦ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʦʡ ʚʪʦʨʦʛʦ ʧʣʘʥʘ. 

ʇʨʝʧʦʜʘʚʘʣʠ ʝʝ ʧʦʣʠʪʨʘʙʦʪʥʠʢʠ. ʉʣʫʰʘʪʝʣʷʤ ʧʨʝʜʣʘʛʘʣʠ ʚ ʣʫʯʰʝʤ ʩʣʫʯʘʝ ʩʦʩʪʘʚʣʷʪʴ ʢʨʘʪʢʠʝ 

ʧʦʷʩʥʠʪʝʣʴʥʳʝ ʟʘʧʠʩʢʠ ʧʦ ʢʘʨʪʘʤ ʦʙʱʝʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʪʣʘʩʘ [1]. ɼʦʚʦʝʥʥʘʷ ɻʝʨʤʘʥʠʷ ʦʧʝʨʝʜʠʣʘ ʚ ʵʪʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʉʦʚʝʪʩʢʠʡ ʉʦʶʟ. ʄʥʦʛʦʣʝʪʥʷʷ ʧʦʜʛʦʪʦʚʢʘ ʢ ʚʦʡʥʝ ʩʪʨʘʥʘʤʠ ʛʠʪʣʝʨʦʚʩʢʦʡ ʢʦʘʣʠʮʠʠ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʘ ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʦʜʨʦʙʥʦʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʝ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʪʝʘʪʨʘ ʙʫʜʫʱʠʭ 

ʚʦʝʥʥʳʭ ʜʝʡʩʪʚʠʡ. ʅʘʜ ʩʦʩʪʘʚʣʝʥʠʝʤ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʊʨʝʪʴʝʤ ʨʝʡʭʝ ʪʨʫʜʠʣʠʩʴ ʪʨʠ 

ʦʨʛʘʥʠʟʘʮʠʠ (Mil  Geo, Luft Geo, Marinen Geo), ʘ ʩʘʤʘ ʢʘʨʪʦʛʨʘʬʠʷ ʙʳʣʘ ʧʦʜʯʠʥʝʥʘ ʛʝʦʛʨʘʬʠʠ.  

ɺ ʉʉʉʈ ʚ ʩʘʤʳʝ ʧʝʨʚʳʝ ʜʥʠ ʚʦʡʥʳ ʨʝʟʢʦ ʚʦʟʨʦʩʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʩʧʝʮʠʘʣʠʩʪʘʭ-ʛʝʦʛʨʘʬʘʭ ʠ 

ʢʘʨʪʦʛʨʘʬʘʭ. ʀʤʝʥʥʦ ʚ ʵʪʦ ʚʨʝʤʷ ʩʪʫʜʝʥʪʳ, ʘʩʧʠʨʘʥʪʳ, ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʬʘʢʫʣʴʪʝʪʦʚ, 

ʘʢʘʜʝʤʠʢʠ ʥʘʫʯʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ ʩʪʨʘʥʳ  ʚʢʣʶʯʠʣʠʩʴ ʚ ʙʦʨʴʙʫ ʧʨʦʪʠʚ ʟʘʭʚʘʪʯʠʢʦʚ.  

ɺ ɺʦʝʥʥʦ-ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʩʣʫʞʙʝ ʛʝʦʛʨʘʬʳ (ʥʘʧʨʠʤʝʨ, ʙʫʜʫʱʠʡ ʧʨʦʬʝʩʩʦʨ ʅ.ɸ. ɻʚʦʟʜʝʮʢʠʡ) 

ʟʘʥʠʤʘʣʠʩʴ ʩʦʟʜʘʥʠʝʤ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝʤ ʢʘʨʪ. ʀʤʝʥʥʦ ʚ ʵʪʦʪ ʪʨʫʜʥʳʡ ʧʝʨʠʦʜ ʜʣʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ 

ʦʧʠʩʘʥʠʡ ʩʪʘʣʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʪʴʩʷ ʘʵʨʦʬʦʪʦʩʥʠʤʢʠ, ʧʦʟʚʦʣʠʚʰʠʝ ʨʝʟʢʦ ʧʦʚʳʩʠʪʴ ʨʘʩʧʦʟʥʘʚʘʝʤʦʩʪʴ ʠ 

ʪʦʯʥʦʩʪʴ ʦʙʲʝʢʪʦʚ ʥʘ ʤʝʩʪʥʦʩʪʠ. ʉʦʪʨʫʜʥʠʢʠ ɻʠʜʨʦʤʝʪʝʦʩʣʫʞʙʳ ʉʉʉʈ, ʧʦʜʯʠʥʝʥʥʦʡ ʅʘʨʢʦʤʘʪʫ ʦʙʦʨʦʥʳ, 

ʟʘʥʠʤʘʣʠʩʴ ʩʦʩʪʘʚʣʝʥʠʝʤ ʧʨʦʛʥʦʟʦʚ ʧʦʛʦʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʣʷ ɺʦʝʥʥʦ-ʤʦʨʩʢʦʛʦ ʬʣʦʪʘ. ʅʘʫʯʥʳʤ 

ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʤʝʪʝʦʧʨʦʛʥʦʟʦʚ ʟʘʥʠʤʘʣʠʩʴ ʪʘʢʠʝ ʠʟʚʝʩʪʥʳʝ ʫʯʝʥʳʝ, ʢʘʢ ʉ.ʇ. ʍʨʦʤʦʚ, ɹ.ɸ. ɸʧʦʣʣʦʚ ʠ ʜʨ. 

ɻʠʜʨʦʣʦʛʠ ʦʙʝʩʧʝʯʠʚʘʣʠ ʚʦʝʥʥʳʭ ʩʚʝʜʝʥʠʷʤʠ ʦ ʨʝʢʘʭ ʠ ʚʦʜʦʝʤʘʭ, ʩʨʦʢʘʭ ʠʭ ʟʘʤʝʨʟʘʥʠʷ ʠ ʚʩʢʨʳʪʠʷ ʚʦʜ, 

ʢʦʥʩʫʣʴʪʠʨʦʚʘʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʦʧʝʨʘʮʠʠ ʧʦ ʬʦʨʩʠʨʦʚʘʥʠʶ ʨʝʢ. ɸʥʘʣʦʛʠʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʧʨʝʜʩʪʘʚʣʷʣʘʩʴ ʠ ʧʦ ʟʘʙʦʣʦʯʝʥʥʳʤ ʪʝʨʨʠʪʦʨʠʷʤ. ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʧʦʪʨʝʙʦʚʘʣʠʩʴ ʬʣʦʪʫ ʚʦ ʚʨʝʤʷ 

ʘʢʪʠʚʥʳʭ ʜʝʡʩʪʚʠʡ ʚ ɸʨʢʪʠʢʝ, ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʙʦʡʮʦʚ ʜʣʷ ʦʧʝʨʘʮʠʡ ʥʘ ʂʘʚʢʘʟʝ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʨʫʛʠʭ 

ʤʝʨʦʧʨʠʪ̫ʠʡ.  

ɺ ʪʳʣʫ ʩʦʪʨʫʜʥʠʢʠ ʤʦʩʢʦʚʩʢʦʡ ʛʨʫʧʧʳ ʀʥʩʪʠʪʫʪʘ ʛʝʦʛʨʘʬʠʠ ɸʅ ʉʉʉʈ (ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɺ.ʌ. 

ɺʘʩʶʪʠʥʘ) ʩʦʩʪʘʚʣʷʣʠ ʚʦʝʥʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʦʧʠʩʘʥʠʷ. ʄʝʞʠʥʩʪʠʪʫʪʩʢʘʷ ʛʨʫʧʧʘ ʩʧʝʮʢʘʨʪʠʨʦʚʘʥʠʷ (ʧʦʜ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ʀ.ʇ. ɻʝʨʘʩʠʤʦʚʘ) ʛʦʪʦʚʠʣʘ ʢʘʨʪʳ ʧʨʦʭʦʜʠʤʦʩʪʠ ʤʝʩʪʥʦʩʪʠ ʜʣʷ ʚʦʝʥʥʦʡ ʪʝʭʥʠʢʠ ʠ ʧʝʭʦʪʳ. 

ɻʨʫʧʧʝ ʙʳʣʠ ʟʘʢʘʟʘʥʳ ʢʘʨʪʳ ʥʘ ʚʩʶ ʪʝʨʨʠʪʦʨʠʶ ʦʪ ɺʦʣʛʠ ʜʦ ɹʝʨʣʠʥʘ ï ʠ ʵʪʦ ʫʞʝ ʚ ʧʝʨʚʳʝ ʤʝʩʷʮʳ ʚʦʡʥʳ. 

ʀʥʩʪʠʪʫʪ ʤʝʨʟʣʦʪʦʚʝʜʝʥʠʷ ʉʉʉʈ ʨʘʟʨʘʙʘʪʳʚʘʣ ʵʢʩʧʨʝʩʩ-ʤʝʪʦʜʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʫʧʨʫʛʦʩʪʠ ʣʴʜʘ. ʆʩʦʙʘʷ 

ʢʦʤʠʩʩʠʷ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɸ.ɽ. ʌʝʨʩʤʘʥʘ ʟʘʥʠʤʘʣʘʩʴ ʚʦʧʨʦʩʘʤʠ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ, ʧʨʦʭʦʜʠʤʦʩʪʠ ʙʦʣʦʪ, 

ʩʧʝʣʝʦʣʦʛʠʠ, ʠʟʫʯʝʥʠʝʤ ʧʨʠʨʦʜʥʦʛʦ ʠ ʢʫʣʴʪʫʨʥʦʛʦ ʣʘʥʜʰʘʬʪʘ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʘʩʢʠʨʦʚʢʠ. ɺ ʵʪʦʡ 

ʢʦʤʠʩʩʠʠ ʨʘʙʦʪʘʣʠ ʠʟʚʝʩʪʥʳʡ ʚ ʙʫʜʫʱʝʤ ʧʨʦʬʝʩʩʦʨ ɼ.ʃ. ɸʨʤʘʥʜ, ʛʝʦʛʨʘʬ ʠ ʧʦʵʪ ʖ.ʂ. ɽʬʨʝʤʦʚ.  

ʕʚʘʢʫʠʨʦʚʘʥʥʳʝ ʠʟ ʄʦʩʢʚʳ ʠ ʃʝʥʠʥʛʨʘʜʘ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠʥʩʪʠʪʫʪʩʢʠʝ ʛʨʫʧʧʳ ʠ ʩʧʝʮʠʘʣʠʩʪʳ 

ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʚ ʨʝʰʝʥʠʠ ʚʦʧʨʦʩʦʚ ʨʘʟʤʝʱʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʳʷʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʭ ʠ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʚ ʧʦʠʩʢʘʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʚ ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʘʭ ʩʪʨʘʥʳ ï ʥʘ ʋʨʘʣʝ, ʚ ʉʠʙʠʨʠ, ʇʦʚʦʣʞʴʝ, 

ʂʘʟʘʭʩʪʘʥʝ ʠ ʉʨʝʜʥʝʡ ɸʟʠʠ. ʆ.ʈ. ʅʘʟʘʨʝʚʩʢʠʡ ʧʠʰʝʪ: çɹʦʣʴʰʘʷ ʯʘʩʪʴ ʩʦʪʨʫʜʥʠʢʦʚ ʀʥʩʪʠʪʫʪʘ ʛʝʦʛʨʘʬʠʠ 

ɸʅ ʉʉʉʈ ʙʳʣʘ ʵʚʘʢʫʠʨʦʚʘʥʘ ʚ ɸʣʤʘ-ɸʪʫ, ʠ ʦʩʥʦʚʥʳʤ ʦʙʲʝʢʪʦʤ ʝʛʦ ʨʘʙʦʪ ʧʦ ʧʨʦʙʣʝʤʝ ʤʦʙʠʣʠʟʘʮʠʠ 

ʨʝʩʫʨʩʦʚ ʪʳʣʦʚʳʭ ʨʘʡʦʥʦʚ ʜʣʷ ʥʫʞʜ ʦʙʦʨʦʥʳ ʩʪʘʣ ʂʘʟʘʭʩʪʘʥ ʩ ʝʛʦ ʛʨʦʤʘʜʥʦʡ ʪʝʨʨʠʪʦʨʠʝʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ 

ʚ ʛʣʫʙʦʢʦʤ ʪʳʣʫ ʠ ʦʙʣʘʜʘʶʱʠʡ ʟʥʘʯʠʪʝʣʴʥʳʤʠ, ʥʦ ʝʱʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʳʤʠ ʠ ʠʩʧʦʣʴʟʫʝʤʳʤʠ 

ʧʨʠʨʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠè [8, ʩ. 185]. ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʬʠʣʠʘʣ ɸʅ ʉʉʉʈ ʚ ʢʦʥʮʝ 1941 ʛ. ʚʦʟʛʣʘʚʠʣ ʢʨʫʧʥʝʡʰʠʡ 

ʵʢʦʥʦʤʠʢʦ-ʛʝʦʛʨʘʬ ʠ ʦʨʛʘʥʠʟʘʪʦʨ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʥʘʫʢʠ ʧʨʦʬʝʩʩʦʨ ʅʠʢʦʣʘʡ ʅʠʢʦʣʘʝʚʠʯ ɹʘʨʘʥʩʢʠʡ. 

ʇʦʜʦʙʥʳʝ ʨʘʙʦʪʳ ʚ ʩʨʝʜʥʝʘʟʠʘʪʩʢʠʭ ʨʝʩʧʫʙʣʠʢʘʭ ʚʦʟʛʣʘʚʠʣʠ ʧʨʦʬʝʩʩʦʨʘ ɻʣʝʙ ʅʠʢʘʥʦʨʦʚʠʯ ʏʝʨʜʘʥʮʝʚ ʠ 

ɺʣʘʜʠʤʠʨ ʄʠʭʘʡʣʦʚʠʯ ʏʝʪʳʨʢʠʥ (ʚ ʋʟʙʝʢʠʩʪʘʥʝ), ɺʘʣʝʥʪʠʥ ɸʣʝʢʩʝʝʚʠʯ ʊʘʥʘʝʚʩʢʠʡ (ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ).  
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ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʛʦʜʳ ʚʦʡʥʳ ʠʤʝʣʦ ʠʟʫʯʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʠ ʦʙʝʩʧʝʯʝʥʠʝ 

ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʵʚʘʢʫʘʮʠʠ ʚʦʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠʟ ʟʘʧʘʜʥʳʭ ʯʘʩʪʝʡ ʉʉʉʈ. ʉʦʛʣʘʩʥʦ ʨʝʰʝʥʠʶ ʢʦʤʠʩʩʠʠ ʧʦ 

ʤʦʙʠʣʠʟʘʮʠʠ ʨʝʩʫʨʩʦʚ ʋʨʘʣʘ ʜʣʷ ʥʫʞʜ ʦʙʦʨʦʥʳ, ʉʦʚʝʪʘ ʧʦ ʠʟʫʯʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣ ɸʅ ʉʉʉʈ ʵʪʫ 

ʨʘʙʦʪʫ ʚʦʟʛʣʘʚʠʣ ʧʨʦʬʝʩʩʦʨ ʄɻʋ ʠʤ. ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ, ʠʟʚʝʩʪʥʳʡ ʠʥʞʝʥʝʨ ʠ ʫʯʝʥʳʡ ʅʠʢʦʣʘʡ ʅʠʢʦʣʘʝʚʠʯ 

ʂʦʣʦʩʦʚʩʢʠʡ. ʆ ʪʦʤ, ʥʘʩʢʦʣʴʢʦ ʚʦʟʨʦʩʣʘ ʥʘʛʨʫʟʢʘ ʥʘ ʦʪʜʝʣʴʥʳʭ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʋʨʘʣʴʩʢʦʡ 

ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʳ: çʊʦʣʴʢʦ ʚ ʨʘʡʦʥ ʊʘʛʠʣʴʩʢʦʛʦ ʫʟʣʘ ʢ ʜʝʢʘʙʨʶ 1941 ʛ. 

ʧʨʠʙʳʣʦ ʩʚʳʰʝ 10 ʪʳʩ. ʚʘʛʦʥʦʚ ʩ ʦʙʦʨʫʜʦʚʘʥʠʝʤ 40 ʟʘʚʦʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 14 ʢʨʫʧʥʳʭè [5, ʩ.17-18]. ʋʞʝ ʚ 

ʥʦʷʙʨʝ 1941 ʛ.  ʛʨʫʧʧʦʡ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʅʠʢʦʣʘʷ ʅʠʢʦʣʘʝʚʠʯʘ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʢʦʤʠʩʩʠʶ ʜʚʝ 

ʨʘʙʦʪʳ: çɾʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ ʋʨʘʣʘ: ʥʝʦʪʣʦʞʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʚʦʝʥʥʦʛʦ ʚʨʝʤʝʥʠè ʠ çʊʘʛʠʣʴʩʢʠʡ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʫʟʝʣ: ʨʝʢʦʤʝʥʜʘʮʠʠ ʚ ʩʚʷʟʠ ʩ ʚʦʝʥʥʳʤʠ ʫʩʣʦʚʠʷʤʠè. ʉʦʜʝʨʞʘʚʰʠʝʩʷ ʚ ʥʠʭ ʧʨʝʜʣʦʞʝʥʠʷ 

ʧʦʟʚʦʣʠʣʠ ʫʩʠʣʠʪʴ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʚʷʟʠ ʉʨʝʜʥʝʛʦ ʋʨʘʣʘ ʩ ʟʘʧʘʜʥʳʤʠ, ʚʦʩʪʦʯʥʳʤʠ ʠ ʶʞʥʳʤʠ ʨʝʛʠʦʥʘʤʠ 

ʩʪʨʘʥʳ.  

ʂʨʦʤʝ ʪʦʛʦ, ʪʳʩʷʯʠ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʩʪʫʜʝʥʪʦʚ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʬʘʢʫʣʴʪʝʪʦʚ ʠ ʘʢʘʜʝʤʠʯʝʩʢʠʭ 

ʠʥʩʪʠʪʫʪʦʚ ʫʰʣʠ ʜʦʙʨʦʚʦʣʴʮʘʤʠ ʥʘ ʬʨʦʥʪ. ʄʥʦʛʠʝ ʠʟ ʥʠʭ ʥʝ ʚʝʨʥʫʣʠʩʴ. ʋʯʘʩʪʥʠʢʘʤʠ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ ʥʘ 

ʨʘʟʥʳʭ ʫʯʘʩʪʢʘʭ ʩʦʚʝʪʩʢʦ-ʛʝʨʤʘʥʩʢʦʛʦ ʬʨʦʥʪʘ ʙʳʣʠ: ʇ.ʄ. ɸʣʘʤʧʠʝʚ, ɺ.ɸ. ɸʥʫʯʠʥ, ʖ.ɼ. ɼʤʠʪʨʝʚʩʢʠʡ, ʅ.ʅ. 

ʂʘʟʘʥʩʢʠʡ, ɸ.ʄ. ʂʦʣʦʪʠʝʚʩʢʠʡ, ɺ.ɺ. ʇʦʢʰʠʰʝʚʩʢʠʡ, ɹ.ʅ. ʉʝʤʝʚʩʢʠʡ, ʖ.ɻ. ʉʘʫʰʢʠʥ, ʗ.ɻ. ʌʝʡʛʠʥ, ɸ.ʊ. 

ʍʨʫʱʝʚ ʠ ʜʨ. ɺ ʙʣʦʢʘʜʥʦʤ ʃʝʥʠʥʛʨʘʜʝ ʦʪ ʛʦʣʦʜʘ ʩʢʦʥʯʘʣʩʷ ʧʨʝʜʩʝʜʘʪʝʣʴ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʠ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʢʦʤʠʩʩʠʡ ɻʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʉʉʉʈ ɺʝʥʠʘʤʠʥ ʇʝʪʨʦʚʠʯ ʉʝʤʝʥʦʚ-ʊʷʥ-ʐʘʥʩʢʠʡ.  

ʉʚʦʡ ʚʢʣʘʜ ʚ ʨʘʟʛʨʦʤ ʥʝʤʝʮʢʦ-ʬʘʰʠʩʪʩʢʠʭ ʟʘʭʚʘʪʯʠʢʦʚ ʚʥʝʩʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʠ ʧʝʨʤʩʢʠʭ ʮʝʥʪʨʦʚ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʂ ʥʘʯʘʣʫ 1941 ʛ. ʚ ʛ. ʇʝʨʤʠ ʜʚʘ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷ ʟʘʥʠʤʘʣʠʩʴ 

ʧʦʜʛʦʪʦʚʢʦʡ ʛʝʦʛʨʘʬʦʚ ï ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ ʇʝʨʤʩʢʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠ ʛʝʦʣʦʛʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ ʇʝʨʤʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ʇʝʨʚʳʡ ʠʟ ʥʠʭ, ʩʘʤʳʡ ʩʪʘʨʳʡ ʠ ʙʦʣʴʰʦʡ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʚʳʧʫʩʢʥʠʢʦʚ, ʙʳʣ ʦʩʥʦʚʘʥ ʚ 1932 ʛ. 

ʠʟʚʝʩʪʥʳʤ ʫʯʝʥʳʤ, ʧʝʜʘʛʦʛʦʤ-ʛʝʦʛʨʘʬʦʤ ɺʘʜʠʤʦʤ ɸʣʝʢʩʘʥʜʨʦʚʠʯʝʤ ʂʦʥʜʘʢʦʚʳʤ (1886 ï 1959). ʂ ʥʘʯʘʣʫ 

ʚʦʡʥʳ ʛʝʦʬʘʢ ʩʦʩʪʦʷʣ ʫʞʝ ʠʟ ʦʪʜʝʣʴʥʳʭ ʢʘʬʝʜʨ ʬʠʟʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʛʝʦʛʨʘʬʠʠ, ʦʙʣʘʜʘʣ 

ʫʢʦʤʧʣʝʢʪʦʚʘʥʥʳʤ ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʠʤ ʩʦʩʪʘʚʦʤ. ʉʨʝʜʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʬʘʢʫʣʴʪʝʪʘ 

ʚʳʜʝʣʷʣʠʩʴ ʃ.ɻ. ʏʝʨʝʤʠʥ, ɸ.ɸ. ʃʶʪʠʥ, ʅ.ʗ. ʊʘʩʢʘʝʚʘ, ɸ.ɻ. ɺʦʨʦʥʦʚ, ɺ.ʌ. ɹʦʛʦʩʣʦʚʩʢʠʡ ʠ ʜʨ. ɹʳʣʘ ʩʦʟʜʘʥʘ 

ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʘʷ ʙʘʟʘ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʫʯʠʪʝʣʝʡ ʩʨʝʜʥʠʭ ʰʢʦʣ ʚ ʚʠʜʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʢʘʙʠʥʝʪʦʚ. ɺ 

ʦʩʥʦʚʥʦʤ ʙʣʘʛʦʜʘʨʷ ʘʚʪʦʨʠʪʝʪʫ ʜʝʢʘʥʘ ʬʘʢʫʣʴʪʝʪ ʫʩʪʘʥʦʚʠʣ ʪʝʩʥʳʝ ʩʚʷʟʠ ʩ ʧʨʦʬʠʣʴʥʳʤʠ ʬʘʢʫʣʴʪʝʪʘʤʠ 

ʄʦʩʢʚʳ ʠ ʃʝʥʠʥʛʨʘʜʘ. ɺ 1940/41 ʫʯ. ɻʦʜʫ ʟʜʝʩʴ ʦʙʫʯʘʣʦʩʴ ʧʨʠʤʝʨʥʦ 120 ʩʪʫʜʝʥʪʦʚ [3].  

ɺ ʘʚʛʫʩʪʝ 1941 ʛ. ʢ ʟʘʥʷʪʠʷʤ ʥʘ ʜʥʝʚʥʦʤ ʦʪʜʝʣʝʥʠʠ ʧʨʠʩʪʫʧʠʣʠ ʠʟ ʥʠʭ ʪʦʣʴʢʦ 35. ʆʩʪʘʣʴʥʳʝ ʫʰʣʠ ʥʘ 

ʬʨʦʥʪ. ʉʨʝʜʠ ʬʨʦʥʪʦʚʠʢʦʚ-ʩʪʫʜʝʥʪʦʚ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ  ʠʤʷ ʊʘʪʴʷʥʳ 

ɹʘʨʘʤʟʠʥʦʡ (1919 ï 1944) ï ʟʘ ʤʫʞʝʩʪʚʦ ʠ ʛʝʨʦʠʟʤ, ʧʨʦʷʚʣʝʥʥʳʝ ʚ ʙʦʨʴʙʝ ʩ ʬʘʰʠʟʤʦʤ, ʝʡ ʧʦʩʤʝʨʪʥʦ 

ʧʨʠʩʚʦʝʥʦ ʟʚʘʥʠʝ ɻʝʨʦʷ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ.  

ʉ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʚʦʡʥʳ ʙʳʚʰʘʷ ʩʪʫʜʝʥʪʢʘ ʊʘʥʷ ɹʘʨʘʤʟʠʥʘ ʫʯʠʣʘʩʴ ʚ ʰʢʦʣʝ ʤʝʜʩʝʩʪʝʨ, ʨʘʙʦʪʘʣʘ ʚ 

ʧʝʨʤʩʢʠʭ ʛʦʩʧʠʪʘʣʷʭ. ɺ 1944 ʛ. ʦʥʘ ʦʢʦʥʯʠʣʘ ʎʝʥʪʨʘʣʴʥʫʶ ʰʢʦʣʫ ʩʥʘʡʧʝʨʦʚ ʠ ʩ ʘʧʨʝʣʷ 1944 ʛ. ʩʣʫʞʠʣʘ ʥʘ 

ʨʘʟʥʳʭ ʫʯʘʩʪʢʘʭ ʬʨʦʥʪʘ. ʆʜʥʘʢʦ ʠʟ-ʟʘ ʩʣʘʙʦʛʦ ʟʨʝʥʠʷ ʚʩʢʦʨʝ ʝʡ ʙʳʣʦ ʟʘʧʨʝʱʝʥʦ ʩʣʫʞʠʪʴ ʩʥʘʡʧʝʨʦʤ, ʠ ʦʥʘ 

ʧʝʨʝʰʣʘ ʚ ʪʝʣʝʬʦʥʠʩʪʢʠ. 5 ʠʶʣʷ 1944 ʛ. ʊʘʪʴʷʥʘ ɹʘʨʘʤʟʠʥʘ ʚ ʩʦʩʪʘʚʝ 70-ʡ ʩʪʨʝʣʢʦʚʦʡ ʜʠʚʠʟʠʠ 3-ʛʦ 

ɹʝʣʦʨʫʩʩʢʦʛʦ ʬʨʦʥʪʘ ʙʳʣʘ ʥʘʧʨʘʚʣʝʥʘ ʚ ʪʳʣ ʧʨʦʪʠʚʥʠʢʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʙʦʝʚʦʡ ʟʘʜʘʯʠ. ʅʘ ʤʘʨʰʝ ʚʦʟʣʝ 

ʜʝʨʝʚʥʠ ʇʝʢʘʣʠʥ ʙʘʪʘʣʴʦʥ ʩʪʦʣʢʥʫʣʩʷ ʩ ʧʨʝʚʦʩʭʦʜʷʱʠʤʠ ʩʠʣʘʤʠ ʧʨʦʪʠʚʥʠʢʘ. ɺ ʟʘʚʷʟʘʚʰʝʤʩʷ ʙʦʶ ʊʘʪʴʷʥʘ 

ɹʘʨʘʤʟʠʥʘ ʠʟ ʩʥʘʡʧʝʨʩʢʦʡ ʚʠʥʪʦʚʢʠ ʫʥʠʯʪʦʞʠʣʘ 20 ʩʦʣʜʘʪ ʧʨʦʪʠʚʥʠʢʘ, ʧʦʜ ʦʛʥʸʤ ʦʢʘʟʳʚʘʣʘ ʧʦʤʦʱʴ 

ʨʘʥʝʥʳʤ. ɺ ʙʣʠʥʜʘʞ, ʚ ʢʦʪʦʨʦʤ ʥʘʭʦʜʠʣʠʩʴ ʨʘʥʝʥʳʝ, ʚʦʨʚʘʣʘʩʴ ʛʨʫʧʧʘ ʛʠʪʣʝʨʦʚʮʝʚ. ʊʘʪʴʷʥʘ ɹʘʨʘʤʟʠʥʘ 

ʦʪʩʪʨʝʣʠʚʘʣʘʩʴ ʜʦ ʧʦʩʣʝʜʥʝʛʦ ʧʘʪʨʦʥʘ. ʂʦʛʜʘ ʧʘʪʨʦʥʳ ʟʘʢʦʥʯʠʣʠʩʴ, ʦʥʘ ʙʳʣʘ ʩʭʚʘʯʝʥʘ. ɻʠʪʣʝʨʦʚʮʳ 

ʧʦʜʚʝʨʛʣʠ ʝʸ ʧʳʪʢʘʤ, ʘ ʧʦʪʦʤ ʨʘʩʩʪʨʝʣʷʣʠ [15].  

ʀʤʝʥʝʤ ʊʘʪʴʷʥʳ ʅʠʢʦʣʘʝʚʥʳ ɹʘʨʘʤʟʠʥʦʡ ʥʘʟʚʘʥʳ ʫʣʠʮʳ ʚ ʇʝʨʤʠ, ʄʠʥʩʢʝ, ɻʣʘʟʦʚʝ, ʀʞʝʚʩʢʝ. ɽʝ 

ʙʘʨʝʣʴʝʬ ʚʳʩʝʯʝʥ ʚ ʩʪʝʥʝ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ ʇʝʨʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʅʘ 

ʤʝʩʪʝ ʛʠʙʝʣʠ ʚ ʄʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʝʡ ʧʦʩʪʘʚʣʝʥ ʧʘʤʷʪʥʠʢ.  

ʕʢʦʥʦʤʠʢʦ-ʛʝʦʛʨʘʬ, ʙʳʚʰʠʡ ʜʝʢʘʥ ʛʝʦʬʘʢʘ ʅʠʢʦʣʘʡ ɽʚʛʝʥʴʝʚʠʯ ʈʝʚʥʠʥʳʭ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʛʝʦʙʦʪʘʥʠʢʠ ɹʦʨʠʩ ɸʣʝʢʩʝʝʚʠʯ ɹʦʯʘʨʦʚ (1905 ï 1942) ʠ ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʛʝʦʛʨʘʬʠʠ 

ʃ.ɻ. ʏʝʨʝʤʠʥ (1906 ï ?) ʪʘʢʞʝ ʫʰʣʠ ʟʘʱʠʱʘʪʴ ʆʪʝʯʝʩʪʚʦ. ʉʨʝʜʠ ʥʠʭ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʠʤʷ ʃʝʦʥʠʜʘ 

ɻʝʦʨʛʠʝʚʠʯʘ ʏʝʨʝʤʠʥʘ ï ʦʜʥʦʛʦ ʠʟ ʧʝʨʚʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʛʝʦʛʨʘʬʠʠ ʚ ʇʝʨʤʠ.  

ʋʯʝʥʠʢ ɺ.ʇ. ʉʝʤʝʥʦʚʘ-ʊʷʥ-ʐʘʥʩʢʦʛʦ ʠ ɺ.ʕ. ɼʝʥʘ, ʦʥ ʦʢʦʥʯʠʣ ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ 

ʃʝʥʠʥʛʨʘʜʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ʩʘʤʳʡ ʪʨʫʜʥʳʡ ʛʦʜ ʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ (1931), ʚ ʨʘʟʛʘʨ ʠʜʝʦʣʦʛʠʯʝʩʢʦʡ 

ʙʦʨʴʙʳ ʤʦʩʢʦʚʩʢʦʡ ʠ ʣʝʥʠʥʛʨʘʜʩʢʦʡ ʰʢʦʣ. ʇʦʩʣʝ ʟʘʱʠʪʳ ʢʘʥʜʠʜʘʪʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ ʚ ʅʠʞʝʛʦʨʦʜʩʢʦʤ 

ʧʝʜʠʥʩʪʠʪʫʪʝ (1934) ʦʥ ʙʳʣ ʧʨʠʥʷʪ ʥʘ ʜʦʣʞʥʦʩʪʴ ʜʦʮʝʥʪʘ ʥʘ ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ ʇʝʨʤʩʢʦʛʦ 

ʧʝʜʠʥʩʪʠʪʫʪʘ, ʘ ʚ 1937 ʛ. ʚʦʟʛʣʘʚʠʣ ʢʘʬʝʜʨʫ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʛʝʦʛʨʘʬʠʠ. ɺ ʢʦʥʮʝ 1930-ʭ ʛʛ. ʦʥ ʧʦʜʨʦʙʥʦ  
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ʟʘʥʠʤʘʣʩʷ ʠʟʫʯʝʥʠʝʤ ʵʢʦʥʦʤʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʇʝʨʤʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ 

ʨʘʙʦʪʝ ʨʘʪʦʚʘʣ ʟʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʚʣʝʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʝ, ʤʥʦʛʦʝ ʩʜʝʣʘʣ ʧʦ 

ʦʙʫʩʪʨʦʡʩʪʚʫ ʢʘʙʠʥʝʪʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʛʝʦʛʨʘʬʠʠ, ʨʝʛʫʣʷʨʥʦ ʚʳʩʪʫʧʘʣ ʩ ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʳʤʠ 

ʣʝʢʮʠʷʤʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʠ ʚ ʢʦʣʭʦʟʘʭ [2]. ɺʦʡʥʘ ʧʨʝʨʚʘʣʘ ʪʚʦʨʯʝʩʢʠʝ ʥʘʯʠʥʘʥʠʷ ʪʘʣʘʥʪʣʠʚʦʛʦ 

ʫʯʝʥʦʛʦ. ʃʝʦʥʠʜʫ ɻʝʦʨʛʠʝʚʠʯʫ ʙʳʣʦ ʚʩʝʛʦ 35 ʣʝʪ.  

ɺ ʧʝʨʚʳʡ ʛʦʜ ʚʦʡʥʳ ʩʦʪʨʫʜʥʠʢʠ ʠ ʩʪʫʜʝʥʪʳ ʛʝʦʬʘʢʘ, ʠʩʧʳʪʳʚʘʷ ʥʝʤʘʣʳʝ ʪʨʫʜʥʦʩʪʠ, ʧʨʦʜʦʣʞʘʣʠ 

ʘʢʪʠʚʥʦ ʪʨʫʜʠʪʴʩʷ. ʉ ʥʘʯʘʣʦʤ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ ʚ ʇʝʨʤʴ ʭʣʳʥʫʣ ʧʦʪʦʢ ʵʚʘʢʫʠʨʦʚʘʥʥʳʭ. ʂʦʣʠʯʝʩʪʚʦ 

ʩʪʫʜʝʥʪʦʚ ʫʚʝʣʠʯʠʣʦʩʴ ʟʘ ʩʯʝʪ ʧʨʠʙʳʚʰʠʭ ʠʟ ʋʢʨʘʠʥʳ, ɹʝʣʦʨʫʩʩʠʠ, ʉʤʦʣʝʥʩʢʦʡ, ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʝʡ. ʇʦ 

ʩʚʝʜʝʥʠʷʤ ʂ.ɻ. ɹʫʪʳʨʠʥʦʡ, ʥʘʧʦʣʥʷʝʤʦʩʪʴ ʛʨʫʧʧ ʚ 1941/42 ʫʯ. ɻʦʜʫ ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ 13-20 ʯʝʣʦʚʝʢ [3].  

ʅʘ ʧʝʜʘʛʦʛʠʯʝʩʢʫʶ ʨʘʙʦʪʫ ʚ ʇʝʨʤʴ ʙʳʣʠ ʧʝʨʝʚʝʜʝʥʳ ʜʦʮʝʥʪ ʃ.ɽ. ʀʦʬʘ, ʧʨʦʬʝʩʩʦʨ ɸ. ʂʘʜʘʯʥʠʢʦʚ ʠ 

ʜʨ. ʉ ʠʤʝʥʝʤ ʢʘʥʜʠʜʘʪʘ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ ʃʝʦʥʠʜʘ ɽʚʛʝʥʴʝʚʠʯʘ ʀʦʬʳ (1908 ï 1974) ʩʚʷʟʘʥʳ ʢʨʫʧʥʳʝ 

ʜʦʩʪʠʞʝʥʠʷ ʠʩʪʦʨʠʯʝʩʢʦʡ ʛʝʦʛʨʘʬʠʠ. ɺ 1931 ʛ., ʦʢʦʥʯʠʚ ʄɻʋ ʧʦ ʥʦʚʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʵʢʦʥʦʤʠʯʝʩʢʘʷ 

ʛʝʦʛʨʘʬʠʷè, ʦʥ ʙʳʣ ʦʩʪʘʚʣʝʥ ʨʘʙʦʪʘʪʴ ʥʘ ʢʘʬʝʜʨʝ, ʚʦʟʛʣʘʚʣʷʝʤʦʡ ʅ.ʅ. ɹʘʨʘʥʩʢʠʤ,  ʚ ʢʘʯʝʩʪʚʝ ʘʩʩʠʩʪʝʥʪʘ, 

ʩʦʪʨʫʜʥʠʢʘ ʅʀʀ ʛʝʦʛʨʘʬʠʠ, ʨʫʢʦʚʦʜʠʪʝʣʷ ʈʷʟʘʥʩʢʦʡ ʵʢʩʧʝʜʠʮʠʠ. ɺ ʜʝʢʘʙʨʝ 1941 ʛ. ʃʝʦʥʠʜ ɽʚʛʝʥʴʝʚʠʯ 

ʵʚʘʢʫʠʨʦʚʘʣʩʷ ʚ ʇʝʨʤʴ, ʛʜʝ ʨʘʙʦʪʘʣ ʩʪʘʨʰʠʤ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʢʘʬʝʜʨʳ ʛʝʦʛʨʘʬʠʠ ʇɻʇʀ, ʯʠʪʘʣ ʣʝʢʮʠʠ ʧʦ 

ʨʘʟʣʠʯʥʳʤ ʨʘʟʜʝʣʘʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʛʝʦʛʨʘʬʠʠ ʠ ʚʝʣ ʩʧʝʮʩʝʤʠʥʘʨ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʘʨʪʦʛʨʘʬʠʠ. ɹʫʜʫʯʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʤʦʩʢʦʚʩʢʦʡ ʰʢʦʣʳ, ʃ.ɽ. ʀʦʬʘ ʫʜʝʣʷʣ ʙʦʣʴh ʦʝ ʚʥʠʤʘʥʠʝ ʨʘʙʦʪʝ ʩʪʫʜʝʥʪʦʚ ʩ ʢʘʨʪʦʡ, 

ʧʨʠʤʝʥʝʥʠʶ ʠʩʪʦʨʠʢʦ-ʦʧʠʩʘʪʝʣʴʥʦʛʦ ʤʝʪʦʜʘ ʚ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʇʦʤʠʤʦ ʫʯʝʙʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʃʝʦʥʠʜ ɽʚʛʝʥʴʝʚʠʯ ʧʨʦʚʦʜʠʣ ʙʦʣʴʰʫʶ ʘʛʠʪʘʮʠʦʥʥʫʶ ʨʘʙʦʪʫ: ʯʠʪʘʣ ʣʝʢʮʠʠ ʥʘ ʢʫʨʩʘʭ 

ʧʨʦʧʘʛʘʥʜʠʩʪʦʚ ʦʙʣʘʩʪʥʦʛʦ ʢʦʤʠʪʝʪʘ ʧʘʨʪʠʠ, ʚʳʩʪʫʧʘʣ ʚ ʚʦʡʩʢʦʚʳʭ ʯʘʩʪʷʭ ʠ ʛʦʩʧʠʪʘʣʷʭ, ʧʝʨʝʜ ʥʘʩʝʣʝʥʠʝʤ 

ʛʦʨʦʜʘ ʠ ʦʙʣʘʩʪʠ [11; 12].  

ɺ 1942 ʛ. ʦʥ ʟʘʥʠʤʘʣʩʷ ʩʙʦʨʦʤ ʧʝʨʚʠʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʛʝʦʛʨʘʬʠʠ ʇʝʨʤʩʢʦʡ ʦʙʣʘʩʪʠ 

ʠ ʂʦʤʠ-ʇʝʨʤʷʮʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʥʘʯʠʥʘʥʠʷ ʃ.ɽ. ʀʦʬʳ ʙʳʣʠ ʧʨʦʜʦʣʞʝʥʳ 

ʩʧʝʮʠʘʣʴʥʦʡ ʂʦʤʠ-ʇʝʨʤʷʮʢʦʡ ʵʢʩʧʝʜʠʮʠʝʡ, ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʚ 1944 ï 1945 ʛʛ. ɺ ʝʝ ʟʘʜʘʯʠ ʚʭʦʜʠʣʦ 

ʵʢʦʥʦʤʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʵʪʦʛʦ ʨʝʛʠʦʥʘ ʩ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʝʛʦ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ɺ ʥʝʡ 

ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʢʘʢ ʩʦʪʨʫʜʥʠʢʠ ʀʥʩʪʠʪʫʪʘ ʛʝʦʛʨʘʬʠʠ ɸʅ ʉʉʉʈ, ʪʘʢ ʠ ʛʨʫʧʧʘ ʩʪʫʜʝʥʪʦʚ ʇʝʨʤʩʢʦʛʦ 

ʧʝʜʠʥʩʪʠʪʫʪʘ. ʀʪʦʛʦʤ ʨʘʙʦʪʳ ʢʦʤʠʩʩʠʠ ʩʪʘʣʦ ʠʟʜʘʥʠʝ ʤʦʥʦʛʨʘʬʠʠ çʂʦʤʠ-ʇʝʨʤʷʮʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ 

ʦʢʨʫʛè (ʧʦʜ ʨʝʜ. ʘʢʘʜʝʤʠʢʘ ɸ.ɸ. ɻʨʠʛʦʨʴʝʚʘ), ʧʦʣʫʯʠʚʰʘʷ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʦʪʟʳʚ ɻʝʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʦʙʱʝʩʪʚʘ ʉʉʉʈ.  

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʨʘʙʦʪʦʡ ʧʦ ʠʟʫʯʝʥʠʶ ʂʦʤʠ-ʇʝʨʤʷʮʢʦʛʦ ʦʢʨʫʛʘ ʦʥ ʧʨʠʩʪʫʧʠʣ ʢ ʠʩʩʣʝʜʦʚʘʥʠʷʤ 

ʧʨʦʮʝʩʩʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʨʘʣʴʩʢʠʭ ʛʦʨʦʜʦʚ. çɻʨʦʟʥʳʝ ʠʩʪʦʨʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ ʚʦʡʥʳ ʧʦʙʫʞʜʘʶʪ ʝʛʦ 

ʦʙʨʘʪʠʪʴʩʷ ʢ ʨʦʣʠ ʋʨʘʣʘ ʚ ʠʩʪʦʨʠʯʝʩʢʠʭ ʩʫʜʴʙʘʭ ʩʪʨʘʥʳ, ʦʩʤʳʩʣʠʪʴ ʬʫʥʢʮʠʠ ʵʪʦʛʦ ʦʛʨʦʤʥʦʛʦ 

ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʢʨʘʷè [11, ʩ. 489-491]. ʀʤʝʥʥʦ ʚ ʇʝʨʤʠ ʃ. ɽ. ʀʦʬʘ ʧʨʠʩʪʫʧʘʝʪ ʢ ʥʘʧʠʩʘʥʠʶ ʛʣʘʚʥʦʛʦ 

ʪʨʫʜʘ ʩʚʦʝʡ ʞʠʟʥʠ ï ʢʥʠʛʠ çɻʦʨʦʜʘ ʋʨʘʣʘè. ʂ ʩʦʞʘʣʝʥʠʶ, ʦʥʘ ʥʝ ʙʳʣʘ ʟʘʢʦʥʯʝʥʘ ï ʚʳʰʣʘ ʪʦʣʴʢʦ 

ʧʝʨʚʘʷ ʯʘʩʪʴ, ʧʦʩʚʷʱʝʥʥʘʷ ʨʘʟʚʠʪʠʶ ʫʨʘʣʴʩʢʠʭ ʛʦʨʦʜʦʚ ʚ ʬʝʦʜʘʣʴʥʳʡ ʧʝʨʠʦʜ (ʦʪ ʨʫʩʩʢʦʡ ʢʦʣʦʥʠʟʘʮʠʠ 

ʜʦ 1861 ʛ.).  

ɺ ʠʶʥʝ 1944 ʛ. ʃʝʦʥʠʜ ɽʚʛʝʥʴʝʚʠʯ ʧʦʢʠʥʫʣ ʇʝʨʤʴ ʠ ʧʝʨʝʝʭʘʣ ʚ ʄʦʩʢʚʫ, ʛʜʝ ʧʨʦʞʠʣ ʜʦ ʢʦʥʮʘ 

ʩʚʦʝʡ ʞʠʟʥʠ. ʋʯʝʥʳʡ ʩ ʙʦʣʴʰʦʡ ʪʝʧʣʦʪʦʡ ʚʩʧʦʤʠʥʘʣ ʩʚʦʝ ʧʨʝʙʳʚʘʥʠʝ ʚ ʥʘʰʝʤ ʛʦʨʦʜʝ ʚ ʛʦʜʳ ɺʆɺ ʠ 

ʦʩʦʙʝʥʥʦ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʠʤʝʥʥʦ ʟʜʝʩʴ ʦʥ ʦʧʨʝʜʝʣʠʣʩʷ ʩʦ ʩʚʦʠʤʠ ʥʘʫʯʥʳʤʠ ʧʨʝʜʧʦʯʪʝʥʠʷʤʠ, ʘ 

ʧʦʟʞʝ ʩʪʘʣ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʠʟʚʝʩʪʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʛʝʦʛʨʘʬʦʚ ʙʣʘʛʦʜʘʨʷ ʧʝʨʤʩʢʠʤ ʥʘʯʠʥʘʥʠʷʤ.  

ʇʦ ʚʦʩʧʦʤʠʥʘʥʠʷʤ ʂ.ɻ. ɹʫʪʳʨʠʥʦʡ, ʚ ʛʦʜʳ ʚʦʡʥʳ ʦʙʫʯʝʥʠʝ ʥʘ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʬʘʢʫʣʴʪʝʪʝ 

ʇʝʨʤʩʢʦʛʦ ʧʝʜʠʥʩʪʠʪʫʪʘ çʧʨʦʭʦʜʠʣʦ ʧʦ ʩʠʩʪʝʤʝ ʚʝʯʝʨʥʝʛʦ ʦʪʜʝʣʝʥʠʷ, ʥʦ ʪʦʣʴʢʦ ʥʘʦʙʦʨʦʪ: ʚ ʧʝʨʚʫʶ 

ʧʦʣʦʚʠʥʫ ʜʥʷ ʩʪʫʜʝʥʪʳ ʫʯʠʣʠʩʴ, ʘ ʚʪʦʨʫʶ ʧʦʣʦʚʠʥʫ ʠ ʥʦʯʴʶ ʤʥʦʛʠʝ ʨʘʙʦʪʘʣʠ ʥʘ ʟʘʚʦʜʝ ʠʤ. 

ɼʟʝʨʞʠʥʩʢʦʛʦ
1
, ʚ ʛʦʩʧʠʪʘʣʷʭ, ʥʘ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʝ ʠ ʜʨ.è [3, ʩ. 18.]. ʇʦʤʠʤʦ ʪʘʢʦʡ ʨʘʙʦʪʳ ʧʨʠʭʦʜʠʣʦʩʴ 

ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʩʘʤʦʦʙʩʣʫʞʠʚʘʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʫʙʦʨʢʦʡ ʚ ʠʥʩʪʠʪʫʪʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝʤ ʙʳʪʘ ʚ 

ʦʙʱʝʞʠʪʠʷʭ. ʆʩʦʙʝʥʥʦ ʪʨʫʜʥʦʡ ʙʳʣʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʜʨʦʚ ʦʪ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʢ ʦʙʱʝʞʠʪʠʷʤ, ʥʦ ʚʩʝ 

ʨʘʚʥʦ ʫʯʠʪʴʩʷ ʙʳʣʦ ʭʦʣʦʜʥʦ ʠ ʛʦʣʦʜʥʦ. ʊʷʛʦʪʳ ʩʪʫʜʝʥʯʝʩʢʦʡ ʞʠʟʥʠ ʚʦʝʥʥʳʭ ʣʝʪ ʩʛʣʘʞʠʚʘʣʠ 

ʢʫʣʴʪʧʦʭʦʜʳ ʚ ʢʠʥʦ ʠ ʪʝʘʪʨʳ, ʪʝʤ ʙʦʣʝʝ ʯʪʦ ʚ ʇʝʨʤʴ ʙʳʣ ʵʚʘʢʫʠʨʦʚʘʥ ʠʟ ʃʝʥʠʥʛʨʘʜʘ ʄʘʨʠʠʥʩʢʠʡ 

ʪʝʘʪʨ ʦʧʝʨʳ ʠ ʙʘʣʝʪʘ.  

ʉʘʤʘ ʂʩʝʥʠʷ ɻʝʦʨʛʠʝʚʥʘ ɹʫʪʳʨʠʥʘ (1920 ï 2000) ï ʚʳʧʫʩʢʥʠʮʘ ʛʝʦʬʘʢʘ ʧʝʜʠʥʩʪʠʪʫʪʘ 1945 ʛ., 

ʧʦʟʞʝ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʬʠʟʠʯʝʩʢʦʡ ʛʝʦʛʨʘʬʠʠ ʇɻʇʀ, ʘ ʩ 1955 ʛ. ï ʇʝʨʤʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɺ 

ʛʦʜr ʫʯʝʙʳ ʂʩʝʥʠʷ ɻʝʦʨʛʠʝʚʥʘ ʙʳʣʘ ʠʤʝʥʥʳʤ ʩʪʠʧʝʥʜʠʘʪʦʤ, ʚʦʟʛʣʘʚʣʷʣʘ ʢʦʤʩʦʤʦʣʴʩʢʫʶ 

ʦʨʛʘʥʠʟʘʮʠʶ ʬʘʢʫʣʴʪʝʪʘ, ʨʫʢʦʚʦʜʠʣʘ ʪʨʫʜʦʚʳʤʠ ʜʝʣʘʤʠ ʩʪʫʜʝʥʪʦʚ. ʋʯʝʙʫ ʚ ʠʥʩʪʠʪʫʪʝ ʦʥʘ ʩʦʚʤʝʱʘʣʘ ʩ  

                                                 
1
 ɺ ʵʪʠ ʛʦʜʳ ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ ʇʝʨʤʩʢʦʛʦ ʧʝʜʠʥʩʪʠʪʫʪʘ ʨʘʩʧʦʣʘʛʘʣʩʷ ʚ ʧʨʘʚʦʤ ʢʨʳʣʝ ʙʫʜʫʱʝʛʦ ʢʦʨʧʫʩʘ 

ˉ5 ʇʝʨʤʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʘ ʝʛʦ ʦʙʱʝʞʠʪʠʝ ï ʥʘ ʫʣʠʮʝ ʃʝʥʠʥʘ.  
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ʨʘʙʦʪʦʡ ʚ ɹʘʭʘʨʝʚʩʢʦʡ ʰʢʦʣʝ, ʧʦʟʜʥʝʝ ï ʚ ʦʪʜʝʣʝ ʘʛʨʦʤʝʪʝʦʩʣʫʞʙʳ ʇʝʨʤʩʢʦʛʦ ʦʙʣʘʩʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ [6]. ʂʩʪʘʪʠ, ʚʳʧʫʩʢ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʇɻʇʀ 1945 ʛ. ʩʦʩʪʦʷʣ ʚʩʝʛʦ ʠʟ 5 

ʯʝʣʦʚʝʢ ʚʚʠʜʫ ʦʪʪʦʢʘ ʵʚʘʢʫʠʨʦʚʘʥʥʳʭ ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ.  

ɺ ʟʘʢʣʶʯʝʥʠʠ ʨʘʩʩʢʘʟʘ ʦ ʛʝʦʬʘʢʝ ʇɻʇʀ ʚ ʛʦʜʳ ʚʦʡʥʳ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʝʨʚʳʝ 

ʧʦʩʣʝʚʦʝʥʥʳʝ ʥʘʙʦʨʳ ʩʪʫʜʝʥʪʦʚ ʙʳʣʠ ʟʥʘʤʝʥʘʪʝʣʴʥʳ ʟʘʯʠʩʣʝʥʠʝʤ ʚʯʝʨʘʰʥʠʭ  arotids ʠ ʦʬʠʮʝʨʦʚ, 

ʪʚʦʨʮʦʚ ɺʝʣʠʢʦʡ ʇʦʙʝʜʳ. ʄʥʦʛʠʝ ʠʟ ʥʠʭ ʧʦʟʞʝ ʩʪʘʣʠ ʠʟʚʝʩʪʥʳʤʠ ʣʶʜʴʤʠ ʚ ʇʨʠʢʘʤʴʝ. ʊʘʢ, ʚ 1951 ʛ. 

ʬʘʢʫʣʴʪʝʪ ʦʢʦʥʯʠʣʦ 9 ʫʯʘʩʪʥʠʢʦʚ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʙʫʜʫʱʠʝ ʥʘʫʯʥʳʝ 

ʨʘʙʦʪʥʠʢʠ ʇ.ʅ. ʏʝʧʢʘʩʦʚ, ɺ.ʉ. ɻʨʠʛʦʨʴʝʚ, ʉ.ʂ. ɹʝʣʦʟʝʨʦʚ, ɸ.ɺ. ʊʫʨʳh ʝʚ ʠ ɻ.ʗ. ʂʫʟʥʝʮʦʚ. ʇʦʩʣʝʜʥʠʡ 

ʠʟ ʥʠʭ ʠʤʝʣ ʫʯʝʥʫʶ ʩʪʝʧʝʥʴ ʜʦʢʪʦʨʘ ʥʘʫʢ ʠ ʙʳʣ ʧʨʦʬʝʩʩʦʨʦʤ ʚ ɺʳʩʰʝʡ ʰʢʦʣʝ ʧʨʠ ʎʂ ʂʇʉʉ.  

ɺʪʦʨʦʡ ʮʝʥʪʨ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʇʝʨʤʠ ʚ 1940-ʝ ʛʛ. ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʦʪʜʝʣʝʥʠʝʤ ʛʝʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʬʘʢʫʣʴʪʝʪʘ ʇʝʨʤʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɺ 1936 ʛ. 

ʟʜʝʩʴ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʢʘʬʝʜʨʘ ʬʠʟʠʯʝʩʢʦʡ ʛʝʦʛʨʘʬʠʠ, ʜʣʷ ʟʘʚʝʜʦʚʘʥʠʷ ʢʦʪʦʨʦʡ ʙʳʣ ʧʨʠʛʣʘʰʝʥ ʠʟ 

ʀʨʢʫʪʩʢʘ ʧʨʦʬʝʩʩʦʨ ʉʝʨʛʝʡ ʅʠʢʦʣʘʝʚʠʯ ʃʘʧʪʝʚ (1887 ï 1993). ʋʞʝ ʯʝʨʝʟ ʜʚʘ ʛʦʜʘ ʙʳʣ ʧʨʦʚʝʜʝʥ 

ʧʝʨʚʳʡ ʥʘʙʦʨ ʩʪʫʜʝʥʪʦʚ-ʛʝʦʛʨʘʬʦʚ.  

ʋʯʝʙʥʳʤ ʧʣʘʥʦʤ 1940/41 ʫʯ. ɻʦʜʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʦʩʴ ʦʪʢʨʳʪʠʝ ʥʦʚʳʭ ʢʘʬʝʜʨ ï ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʛʝʦʛʨʘʬʠʠ, ʛʝʦʜʝʟʠʠ ʠ ʢʘʨʪʦʛʨʘʬʠʠ, ʥʦ ɺʝʣʠʢʘʷ ʆʪʝʯʝʩʪʚʝʥʥʘʷ ʚʦʡʥʘ ʧʦʤʝʰʘʣʘ ʦʩʫʱʝʩʪʚʣʝʥʠʶ 

ʥʘʤʝʯʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ɺ ʧʝʨʚʳʝ ʤʝʩʷʮʳ 1941 ʛ. ʟʘʱʠʱʘʪʴ ʈʦʜʠʥʫ ʫʰʣʘ ʧʦʣʦʚʠʥʘ ʩʪʫʜʝʥʪʦʚ ʦʯʥʦʛʦ 

ʦʪʜʝʣʝʥʠʷ (ʙʦʣʝʝ 400) ʠ ʪʨʝʪʴ ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ (ʙʦʣʝʝ 50 ʯʝʣʦʚʝʢ) 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʚʦ ʛʣʘʚʝ ʩ ʨʝʢʪʦʨʦʤ ɸʣʝʢʩʘʥʜʨʦʤ ʀʣʴʠʯʦʤ ɹʫʢʠʨʝʚʳʤ.  

ɺ ʯʠʩʣʝ ʧʝʨʚʳʭ ʥʘ ʧʝʨʝʜʦʚʳʝ ʧʦʟʠʮʠʠ ʦʪʙʳʣʠ ʩʪʫʜʝʥʪʳ ʛʝʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ. 

ʉʨʝʜʠ ʥʠʭ ï ʛʝʦʛʨʘʬʳ ʉ. ɹʘʞʠʥ, ɺ. ɹʘʣʢʦʚ, ɻ. ɺʦʨʦʥʯʠʭʠʥ, ɸ. ɼʫʙʦʚʮʝʚ, ɺ. ʂʘʨʧʦʚ, ɸ. ʉʙʠʪʥʝʚ, ɸ. 

ʎʠʣʝʚ, ʅ. ʐʘʚʢʫʥʦʚ ʠ ʜʨ. ʇʦ-ʨʘʟʥʦʤʫ ʩʣʦʞʠʣʘʩʴ ʠʭ ʩʫʜʴʙʘ ï ʤʥʦʛʠʝ ʥʝ ʚʝʨʥʫʣʠʩʴ ʩ ʬʨʦʥʪʘ.  

ʊʘʥʢʠʩʪ, ʢʦʤʘʥʜʠʨ ʪʷʞʝʣʦʛʦ ʪʘʥʢʘ ʀʉ-3 ɸʣʝʢʩʘʥʜʨ ɻʨʠʛʦʨʴʝʚʠʯ ʉʙʠʪʥʝʚ (1917 ï 1943), ʫʯʘʩʪʚʫʷ 

ʚ ʧʨʦʨʳʚʝ ʥʝʧʨʝʩʪʫʧʥʦʡ çɻʦʣʫʙʦʡ ʣʠʥʠʠè ʧʦʜ ʩʪʘʥʮʠʝʡ ʂʨʳʤʩʢʦʡ (ʚ ʨʘʡʦʥʝ ʅʦʚʦʨʦʩʩʠʡʩʢʘ), ʦʢʘʟʘʣʩʷ 

ʫ ʧʦʜʙʠʪʦʛʦ ʪʘʥʢʘ ʩʨʝʜʠ ʥʘʧʘʜʘʶʱʠʭ ʬʘʰʠʩʪʦʚ. ʅʘ ʦʢʨʠʢ çʉʜʘʚʘʡʩʷ!è ʦʥ ʦʪʚʝʪʠʣ: çʂʦʤʤʫʥʠʩʪʳ ʥʝ 

ʩʜʘʁ ʪʩʷè. ʉʨʘʞʘʷʩʴ ʜʦ ʧʦʩʣʝʜʥʝʛʦ ʧʘʪʨʦʥʘ, ʦʥ ʧʦʛʠʙ. ʕʪʦ ʙʳʣʦ ʣʝʪʦʤ 1943 ʛ. ʉʤʝʨʪʴʶ ʭʨʘʙʨʳʭ ʧʘʣ ʚ 

ʪʷʞʝʣʦʤ ʙʦʶ ʧʦʜ ʈʞʝʚʦʤ ʪʠʭʠʡ ʠ ʩʢʨʦʤʥʳʡ ʤʣʘʜʰʠʡ ʣʝʡʪʝʥʘʥʪ, ʢʦʤʘʥʜʠʨ ʩʪʨʝʣʢʦʚʦʛʦ ʚʟʚʦʜʘ 118-ʡ 

ʜʠʚʠʟʠʠ ɸʣʝʢʩʘʥʜʨ ɺʘʩʠʣʴʝʚʠʯ ʎʳʣʸʚ (1918 ï 1943) [10]. ɺ ʥʦʷʙʨʝ 1943 ʛ. ʚʦ ʚʨʝʤʷ ʙʦʝʚʦʛʦ ʚʳʣʝʪʘ 

ʧʨʦʧʘʣ ʙʝʟ ʚʝʩʪʠ ʩʪʨʝʣʦʢ-ʨʘʜʠʩʪ 511-ʡ ʰʪʫʨʤʦʚʦʡ ʘʚʠʘʮʠʦʥʥʦʡ ʜʠʚʠʟʠʠ ʉʝʨʛʝʡ ʇʘʚʣʦʚʠʯ ɹʘʞʠʥ (1919 

ï 1943).  

ɺʣʘʜʠʤʠʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ɹʘʣʢʦʚ (1921 ï 2009) ʙʳʣ ʚ ʯʠʩʣʝ ʧʝʨʚʦʛʦ ʥʘʙʦʨʘ ʩʪʫʜʝʥʪʦʚ-ʛʝʦʛʨʘʬʦʚ 

ʇɻʋ. ʇʦʩʣʝ ʥʘʯʘʣʘ ʚʦʡʥʳ ʦʥ ʙʳʣ ʧʨʠʟʚʘʥ ʚ ʘʨʤʠʶ ʠ ʦʧʨʝʜʝʣʝʥ ʢʫʨʩʘʥʪʦʤ ʰʢʦʣʳ ʧʠʣʦʪʦʚ ʚ ʀʞʝʚʩʢʝ, 

ʟʘʪʝʤ 21-ʛʦ ʟʘʧʘʩʥʦʛʦ ʘʚʠʘʧʦʣʢʘ. ɺ 1942 ï 1943 ʛʛ. ʧʨʦʭʦʜʠʣ ʘʚʠʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʫʶ ʧʦʜʛʦʪʦʚʢʫ ʚ ʛ. 

ʊʨʦʠʮʢʝ ʠ ʩʣʫʞʠʣ ʘʚʠʘʤʝʭʘʥʠʢʦʤ ʧʦ ʚʦʦʨʫʞʝʥʠʶ 48-ʛʦ ʠʩʪʨʝʙʠʪʝʣʴʥʦʛʦ ʘʚʠʘʧʦʣʢʘ ʚ ʇʨʠʤʦʨʩʢʦʤ 

ʢʨʘʝ. ɹʳʣ ʥʘʛʨʘʞʜʝʥ ʤʝʜʘʣʴʶ çɿʘ ʇʦʙʝʜʫ ʥʘʜ ɻʝʨʤʘʥʠʝʡè. ʇʦʩʣʝ ʚʦʡʥʳ ʚ 1948 ʛ. ɺ.ɸ. ɹʘʣʢʦʚ ʦʢʦʥʯʠʣ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ, ʟʘʱʠʪʠʣ ʢʘʥʜʠʜʘʪʩʢʫʶ ʜʠʩʩʝʨʪʘʮʠʶ ʠ ʦʩʪʘʣʩʷ ʨʘʙʦʪʘʪʴ ʥʘ ʢʘʬʝʜʨʝ 

ʬʠʟʠʯʝʩʢʦʡ ʛʝʦʛʨʘʬʠʠ. ɺ 1960 ï 1962 ʛʛ. ɺʣʘʜʠʤʠʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ʙʳʣ ʜʝʢʘʥʦʤ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʬʘʢʫʣʴʪʝʪʘ ʇɻʋ. ɺ 1969 ʛ. ʧʦʩʣʝ ʟʘʱʠʪʳ ʜʦʢʪʦʨʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ ʧʝʨʝʝʭʘʣ ʥʘ ʧʦʩʪʦʷʥʥʫʶ ʨʘʙʦʪʫ ʚ 

ʋʬʫ, ʛʜʝ ʜʦ 1991 ʛ. ʟʘʚʝʜʦʚʘʣ ʢʘʬʝʜʨʦʡ ʬʠʟʠʯʝʩʢʦʡ ʛʝʦʛʨʘʬʠʠ ʚ ɹʘʰʢʠʨʩʢʦʤ ʛʦʩʫʥʠʚʝʨʩʠʪʝʪʝ ʠ ʩʦʟʜʘʣ 

ʩʚʦʶ ʥʘʫʯʥʫʶ ʰʢʦʣʫ.  

ʉʨʝʜʠ ʜʨʫʛʠʭ ʩʪʫʜʝʥʪʦʚ-ʛʝʦʛʨʘʬʦʚ ʥʘʙʦʨʘ 1938 ʛ. ʩʣʝʜʫʝʪ ʥʘʟʚʘʪʴ ɺʠʢʪʦʨʘ ɺʘʩʠʣʴʝʚʠʯʘ ʂʘʨʧʦʚʘ, 

ʙʫʜʫʱʝʛʦ ʩʪʘʨʰʝʛʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʢʘʬʝʜʨʘ ʬʠʟʠʯʝʩʢʦʡ ʛʝʦʛʨʘʬʠʠ ʠ ʤʥʦʛʦʣʝʪʥʝʛʦ  

ʟʘʤʝʩʪʠʪʝʣʷ ʜʝʢʘʥʘ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʇɻʋ. ɺ 1941 ʛ. ɺʠʢʪʦʨ ɺʘʩʠʣʴʝʚʠʯ ʙʳʣ ʧʨʠʟʚʘʥ ʚ ʘʨʤʠʶ ʠ 

ʧʦʩʣʝ ʫʯʝʙʢʠ ʩ ʥʦʷʙʨʷ 1942 ʛ. ʧʨʠʥʠʤʘʣ ʫʯʘʩʪʠʝ ʚ ʚʦʝʥʥʳʭ ʦʧʝʨʘʮʠʷʭ ʥʘ ɿʘʧʘʜʥʦʤ, ʘ ʧʦʩʣʝ 2-ʤ 

ɹʝʣʦʨʫʩʩʢʦʤ ʬʨʦʥʪʝ ʚ ʜʦʣʞʥʦʩʪʠ ʩʪʨʝʣʢʘ-ʨʘʜʠʩʪʘ ʥʘ ʰʪʫʨʤʦʚʠʢʝ ʀʃ-2, ʩʜʝʣʘʣ ʙʦʣʝʝ 50 ʙʦʝʚʳʭ ʚʳʣʝʪʦʚ. 

ʂʘʧʠʪʘʥ ɺ.ɺ. ʂʘʨʧʦʚ ʙʳʣ ʥʘʛʨʘʞʜʸʥ ʦʨʜʝʥʘʤʠ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ 2-ʡ ʩʪʝʧʝʥʠ, ʂʨʘʩʥʦʡ ɿʚʝʟʜʳ ʠ 8 

ʤʝʜʘʣʷʤʠ. ɺ 1948 ʛ. ɺ.ɺ. ʂʘʨʧʦʚ ʦʢʦʥʯʠʣ ʇɻʋ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʛʝʦʛʨʘʬ-ʛʠʜʨʦʣʦʛè ʠ ʙʳʣ ʥʘʧʨʘʚʣʝʥ ʥʘ 

ʨʘʙʦʪʫ ʚ ʂʘʤʩʢʦʝ ʙʘʩʩʝʡʥʦʚʦʝ ʫʧʨʘʚʣʝʥʠʝ. ʉ 1954 ʧʦ 1981 ʛ. ɺʠʢʪʦʨ ɺʘʩʠʣʴʝʚʠʯ ʨʘʙʦʪʘʣ ʚ ʇɻʋ.  

ʉʨʝʜʠ ʜʝʚʫʰʝʢ-ʛʝʦʛʨʘʬʦʚ ʥʘʟʦʚʝʤ ʠʤʷ ʟʝʥʠʪʯʠʮʳ ʈʦʟʳ  arotids , ʫʰʝʜʰʝʡ ʥʘ ʬʨʦʥʪ ʜʦʙʨʦʚʦʣʴʮʝʤ 

ʚ ʘʧʨʝʣʝ 1942 ʛ. ʚ ʯʠʩʣʝ ʪʨʠʜʮʘʪʠ ʜʝʚʫʰʝʢ-ʩʪʫʜʝʥʪʦʢ ʇɻʋ. ɺʩʢʦʨʝ ʧʦʩʣʝ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ ʚʩʝ ʦʥʠ ʙʳʣʠ 

ʥʘʧʨʘʚʣʝʥʳ ʚ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʟʝʥʠʪʥʦ-ʧʫʣʝʤʝʪʥʳʭ ʧʦʣʢʦʚ ʄʦʩʢʦʚʩʢʦʛʦ ʬʨʦʥʪʘ ʇɺʆ. çʆʥʠ ʩʪʘʣʠ 

ʚʦʟʜʫʰʥʳʤʠ ʨʘʟʚʝʜʯʠʢʘʤʠ, ʥʘʙʣʶʜʘʪʝʣʷʤʠ, ʟʝʥʠʪʯʠʢʘʤʠ, ʧʫʣʝʤʝʪʯʠʢʘʤʠ ʠ ʩʚʷʟʠʩʪʘʤʠ. ʊʨʫʜʥʘ ʙʳʣʘ ʠʭ 

ʚʦʝʥʥʘʷ ʩʣʫʞʙʘ. ʇʨʠʭʦʜʠʣʦʩʴ ʞʠʪʴ ʚ ʩʳʨʳʭ ʟʝʤʣʷʥʢʘʭ ʠʣʠ ʧʘʣʘʪʢʘʭ, ʚ ʣʶʙʦʡ ʤʦʨʦʟ, ʜʦʞʜʴ, ʚʝʪʝʨ, ʩʪʦʷʪʴ 

ʥʘ ʧʦʩʪʫ ʨʘʟʚʝʜʯʠʢʦʤ-ʥʘʙʣʶʜʘʪʝʣʝʤ, ʜʝʞʫʨʠʪʴ ʫ ʟʝʥʠʪʥʳʭ ʧʫʣʝʤʝʪʦʚ ʠ ʦʨʫʜʠʡ, ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʩʚʷʟʴè [4].  

ʉʨʝʜʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʢʘʬʝʜʨʳ ʥʘ ʬʨʦʥʪ ʦʪʧʨʘʚʠʣʩʷ ʜʦʮʝʥʪ ɼʤʠʪʨʠʡ ʄʦʠʩʝʝʚʠʯ ʇʠʥʭʝʥʩʦʥ (1913 ï 

1985), ʚ ʙʫʜʫʱʝʤ ʠʟʚʝʩʪʥʳʡ ʫʯʝʥʳʡ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʉʦʚʝʪʩʢʦʛʦ ʉʝʚʝʨʘ ʠ ʠʩʪʦʨʠʠ ʉʝʚʝʨʥʦʛʦ ʤʦʨʩʢʦʛʦ  
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ʧʫʪʠ. ɺ 1936 ʛ. ɼ.ʄ. ʇʠʥʭʝʥʩʦʥ ʦʢʦʥʯʠʣ ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ ʃʝʥʠʥʛʨʘʜʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ 

ʥʘʧʨʘʚʣʝʥ ʥʘ ʨʘʙʦʪʫ ʚ ʇʝʨʤʴ. ʅʘ ʢʘʬʝʜʨʝ ʬʠʟʠʯʝʩʢʦʡ ʛʝʦʛʨʘʬʠʠ ʇɻʋ ʦʥ ʯʠʪʘʣ ʣʝʢʮʠʠ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʛʝʦʛʨʘʬʠʠ ʉʉʉʈ ʠ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ. ɺ 1941 ʛ. ʙʳʣ ʧʨʠʟʚʘʥ ʚ ʘʨʤʠʶ. ɽʛʦ ʙʦʝʚʦʡ ʧʫʪʴ ʥʘʯʘʣʩʷ ʚ 357-ʡ 

ʦʨʜʝʥʘ ʉʫʚʦʨʦʚʘ 2-ʡ ʩʪʝʧʝʥʠ ʩʪʨʝʣʢʦʚʦʡ ʜʠʚʠʟʠʠ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʦʩʝʥʴʶ 1941 ʛ. ʚ ʋʜʤʫʨʪʠʠ. ɺ ʜʠʚʠʟʠʠ 

ɼʤʠʪʨʠʡ ʄʦʠʩʝʝʚʠʯ ʙʳʣ ʧʦʣʠʪʘʛʠʪʘʪʦʨʦʤ ʠ ʚʤʝʩʪʝ ʩʦ ʩʚʦʠʤʠ ʦʜʥʦʧʦʣʯʘʥʘʤʠ ʠʩʧʳʪʘʣ ʚʩʝ ʪʷʛʦʩʪʠ ʚʦʡʥʳ, 

ʫʯʘʩʪʚʦʚʘʣ ʚ ʪʷʞʝʣʦʡ ʈʞʝʚʩʢʦʡ ʙʦʝʚʦʡ ʦʧʝʨʘʮʠʠ [7]. ɺ ʪʝʯʝʥʠʝ 17 ʤʝʩʷʮʝʚ (ʩ ʩʝʥʪʷʙʨʷ 1941 ʧʦ ʤʘʨʪ 1943 ʛ.) 

ʥʘʧʨʘʚʣʝʥʠʝ ʥʘ ʈʞʝʚ ʦʩʪʘʚʘʣʦʩʴ ʛʣʘʚʥʳʤ ʜʣʷ ʬʘʰʠʩʪʩʢʦʡ ɻʝʨʤʘʥʠʠ. ɿʘ ʵʪʠʤ ʧʣʘʮʜʘʨʤʦʤ ʦʪʢʨʳʚʘʣʩʷ 

ʧʨʷʤʦʡ ʧʫʪʴ ʥʘ ʄʦʩʢʚʫ. ɺʝʨʤʘʭʪʩʢʦʝ ʢʦʤʘʥʜʦʚʘʥʠʝ ʚʦ ʯʪʦ ʙʳ ʪʦ ʥʠ ʩʪʘʣʦ ʭʦʪʝʣʦ ʫʜʝʨʞʘʪʴ ʵʪʫ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʥʫʶ ʤʝʩʪʥʦʩʪʴ. ɼʣʷ ʩʦʚʝʪʩʢʦʡ ʘʨʤʠʠ, ʢʦʪʦʨʘʷ ʧʦʥʝʩʣʘ ʧʦʜ ʈʞʝʚʦʤ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʪʝʨʠ, 

ʵʪʦ ʙʳʣʦ ʚʨʝʤʷ ʪʷʞʝʣʳʭ ʚʦʝʥʥʳʭ ʥʝʫʜʘʯ ʠ ʠʩʧʳʪʘʥʠʡ. ɹʦʣʝʝ 1 ʤʠʣʣʠʦʥʘ ʯʝʣʦʚʝʢ ʫʙʠʪʳʤʠ ï ʪʘʢʦʚʳ ʠʪʦʛʠ 

ʵʪʦʛʦ ʧʨʦʪʠʚʦʩʪʦʷʥʠʷ. ʆʯʝʥʴ ʙʦʣʴh ʠʤʠ ʙʳʣʠ ʙʝʟʚʦʟʚʨʘʪʥʳʝ ʧʦʪʝʨʠ ʠ ʩʨʝʜʠ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ. ʇʦʩʣʝ 

ʦʢʦʥʯʘʥʠʷ ʚʦʡʥʳ ʚ 1945 ʛ. ɼʤʠʪʨʠʡ ʄʦʠʩʝʝʚʠʯ ʚʝʨʥʫʣʩʷ ʚ ʃʝʥʠʥʛʨʘʜ ʠ ʨʘʙʦʪʘʣ ʥʘ ʢʘʬʝʜʨʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʛʝʦʛʨʘʬʠʠ ʃʝʥʠʥʛʨʘʜʩʢʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ, ʟʘʱʠʪʠʣ ʜʦʢʪʦʨʩʢʫʶ ʜʠʩʩʝʨʪʘʮʠʶ (1964).  

ɺ ʚʦʝʥʥʦʝ ʚʨʝʤʷ ʞʠʟʥʴ ʇʝʨʤʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʥʝ ʦʩʪʘʥʘʚʣʠʚʘʣʘʩʴ: ʫʯʝʙʥʳʝ ʟʘʥʷʪʠʷ ʥʝ 

ʧʨʝʢʨʘʱʘʣʠʩʴ, ʬʘʢʫʣʴʪʝʪʳ ʨʘʙʦʪʘʣʠ ʧʦ ʫʩʢʦʨʝʥʥʦʤʫ ʚʳʧʫʩʢʫ ʩʧʝʮʠʘʣʠʩʪʦʚ. ɺʝʩʴ ʫʥʠʚʝʨʩʠʪʝʪ ʨʘʟʤʝʩʪʠʣʩʷ 

ʚ ʭʠʤʠʯʝʩʢʦʤ ʠ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʢʦʨʧʫʩʘʭ ï ʦʩʪʘʣʴʥʳʝ ʙʳʣʠ ʟʘʥʷʪʳ ʵʚʘʢʦʛʦʩʧʠʪʘʣʷʤʠ, ʅʘʨʢʦʤʘʪʦʤ ʫʛʦʣʴʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʉʉʉʈ ʠ ʜʨʫʛʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ. ʉʦʪʨʫʜʥʠʢʠ ʠ ʩʪʫʜʝʥʪʳ ʇɻʋ ʠʥʪʝʥʩʠʚʥʦ ʟʘʥʠʤʘʣʠʩʴ 

ʥʘʫʯʥʦʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʵʢʩʧʝʜʠʮʠʦʥʥʦʡ, ʨʘʙʦʪʦʡ ʜʣʷ ʥʫʞʜ ʬʨʦʥʪʘ ʠ ʪʳʣʘ, ʪʨʫʜʠʣʠʩʴ ʥʘ ʦʙʦʨʦʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ, ʧʨʦʚʦʜʠʣʠ ʘʛʠʪʘʮʠʦʥʥʫʶ ʨʘʙʦʪʫ [9].  ʅʘ ʛʝʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʬʘʢʫʣʴʪʝʪʝ ʚ ʪʝʯʝʥʠʝ ʚʩʝʭ 

ʚʦʝʥʥʳʭ ʣʝʪ ʪʘʢʞʝ ʘʢʪʠʚʥʦ ʚʝʣʘʩʴ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ. ʊʘʢ, ʢʘʬʝʜʨʘ ʬʠʟʠʯʝʩʢʦʡ ʛʝʦʛʨʘʬʠʠ 

ʦʢʘʟʳʚʘʣʘ ʧʦʤʦʱʴ ʇʝʨʤʩʢʦʤʫ ʩʝʣʴʵʣʝʢʪʨʦ ʧʦ ʥʘʫʯʥʦʤʫ ʦʙʦʩʥʦʚʘʥʠʶ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʘʣʳʭ ɻʕʉ ʥʘ 

ʧʨʠʪʦʢʘʭ ʂʘʤʳ, ʇʝʨʤʩʢʦʤʫ ʫʧʨʘʚʣʝʥʠʶ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ï ʧʦ ʧʨʠʨʦʜʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ 

ʨʘʡʦʥʠʨʦʚʘʥʠʶ ʣʝʩʦʚ ʇʨʠʢʘʤʴʷ, ʂʘʤʩʢʦʤʫ ʙʘʩʩʝʡʥʦʚʦʤʫ ʫʧʨʘʚʣʝʥʠʶ ï ʧʦ ʠʟʫʯʝʥʠʶ ʤʥʦʛʦʣʝʪʥʠʭ 

ʢʦʣʝʙʘʥʠʡ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʚʦʜʦʩʙʦʨʝ ʂʘʤʳ [14].  

1 ʤʘʷ 1942 ʛ. ʩʦʩʪʦʷʣʩʷ ʧʝʨʚʳʡ ʚʳʧʫʩʢ ʛʝʦʛʨʘʬʦʚ ʩ ʧʨʠʩʚʦʝʥʠʝʤ ʢʚʘʣʠʬʠʢʘʮʠʠ ʥʘʫʯʥʦʛʦ ʩʦʪʨʫʜʥʠʢʘ, 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʚʫʟʘ ʠ ʩʨʝʜʥʝʡ ʰʢʦʣʳ. ʀʟ 60 ʯʝʣʦʚʝʢ ʧʝʨʚʦʛʦ ʥʘʙʦʨʘ ʫʥʠʚʝʨʩʠʪʝʪ ʦʢʦʥʯʠʣʠ ʪʦʣʴʢʦ 10, ʚ ʪʦʤ 

ʯʠʩʣʝ ʙʫʜʫʱʠʝ ʠʟʚʝʩʪʥʳʝ ʧʝʨʤʩʢʠʝ ʫʯʝʥʳʝ ʠ ʧʨʦʬʝʩʩʦʨʘ: ɹʦʨʠʩ ɸʣʝʢʩʝʝʚʠʯ ʏʘʟʦʚ (1920 ï 2005), ɸʣʝʢʩʘʥʜʨ 

ʉʝʨʛʝʝʚʠʯ ʐʢʣʷʝʚ (1919 ï 1987), ʠʟʚʝʩʪʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ɸʥʪʘʨʢʪʠʢʠ ʃʝʦʥʠʜ ʀʚʘʥʦʚʠʯ ɼʫʙʨʦʚʠʥ (1919 ï 

1988). ʇʦʩʣʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ ʨʘʙʦʪʳ ʚ ʰʢʦʣʘʭ ɹ.ɸ. ʏʘʟʦʚ ʠ ɸ.ʉ. ʐʢʣʷʝʚ ʚʝʨʥʫʣʠʩʴ ʚ ʇɻʋ ʠ ʙʳʣʠ ʧʨʠʥʷʪʳ ʚ 

ʢʘʯʝʩʪʚʝ ʘʩʩʠʩʪʝʥʪʦʚ ʥʘ ʢʘʬʝʜʨʫ ʬʠʟʠʯʝʩʢʦʡ ʛʝʦʛʨʘʬʠʠ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʦʥʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʝʝ ʨʘʟʚʠʪʠʶ, 

ʧʦʷʚʣʝʥʠʶ ʥʦʚʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʩʪʘʥʦʚʣʝʥʠʶ ʧʝʨʤʩʢʦʡ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʰʢʦʣʳ ʠ ʦʪʢʨʳʪʠʶ ʥʦʚʦʛʦ ï 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ï ʬʘʢʫʣʴʪʝʪʘ ʚ ʇʝʨʤʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ.  

ɻʝʦʛʨʘʬʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ ʇɻʋ ʙʳʣ ʦʨʛʘʥʠʟʦʚʘʥ ʚ 1955 ʛ. ʧʫʪʝʤ ʦʙʲʝʜʠʥʝʥʠʷ ʛʝʦʛʨʘʬʦʚ ʇɻʋ, 

ʇʝʨʤʩʢʦʛʦ ʧʝʜʠʥʩʪʠʪʫʪʘ ʠ ʋʨʘʣʴʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʉʚʝʨʜʣʦʚʩʢ). ʅʝʢʦʪʦʨʳʝ  ʠʟ ʝʛʦ 

ʧʝʨʚʳʭ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʙʳʣʠ ʫʯʘʩʪʥʠʢʘʤʠ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ, ʜʨʫʛʠʝ ʪʨʫʜʠʣʠʩʴ ʚ ʪʳʣʫ. ɺ 

ʙʠʪʚʝ ʟʘ ʄʦʩʢʚʫ ʫʯʘʩʪʚʦʚʘʣ ʚʳʧʫʩʢʥʠʢ ʇʝʨʤʩʢʦʛʦ ʧʝʜʠʥʩʪʠʪʫʪʘ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʬʠʟʠʯʝʩʢʦʡ ʛʝʦʛʨʘʬʠʠ ʠ 

ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʘ ʚ ʪʝʯʝʥʠʝ ʨʷʜʘ ʣʝʪ ʖʨʠʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ɺʣʘʩʦʚ (1920 ï 1984); ʚ ʩʥʷʪʠʠ ʙʣʦʢʘʜʳ 

ʃʝʥʠʥʛʨʘʜʘ ï ʩʪʘʨʰʠʡ ʣʘʙʦʨʘʥʪ ʀʚʘʥ ʄʠʭʘʡʣʦʚʠʯ ʂʦʨʦʙʢʦʚ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʤʝʪʝʦʨʦʣʦʛʠʠ ɻʝʨʤʘʥ 

ʀʣʴʠʯ ʂʫʣʠʢʦʚ (1920 ï 1975), ʜʦʮʝʥʪ ʉʝʨʛʝʡ ʀʚʘʥʦʚʠʯ ʐʝʩʪʝʨʠʢʦʚ (1922 ï 2002); ʚ ʉʪʘʣʠʥʛʨʘʜʩʢʦʡ ʙʠʪʚʝ ï 

ʜʦʮʝʥʪ ɽʚʛʝʥʠʡ ɺʝʥʠʘʤʠʥʦʚʠʯ ʗʩʪʨʝʙʦʚ (1923 ï 2003); ʚ ʦʩʚʦʙʦʞʜʝʥʠʠ ɹʝʣʦʨʫʩʩʠʠ ï ʘʩʩʠʩʪʝʥʪ ɺʣʘʜʠʤʠʨ 

ʇʝʪʨʦʚʠʯ ʆʩʧʠʱʝʚ (1924 ï 2002) ʠ ʜʦʮʝʥʪ ʅʠʢʦʣʘʡ ʀʚʘʥʦʚʠʯ ʅʝʰʘʪʘʝʚ (1889 ï 1986); ʚʦ ʚʟʷʪʠʠ ɺʝʥʳ ʠ 

ɹʫʜʘʧʝʰʪʘ ï ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʆʣʝʛ ʉʪʝʬʘʥʦʚʠʯ ɺʠʥʪʝʨ (1921 ï 2007), ʧʨʦʬʝʩʩʦʨ ʖʨʠʡ ɸʜʨʠʘʥʦʚʠʯ 

ʑʝʨʙʘʢʦʚ (1925 ï 2003); ʚ ʦʩʚʦʙʦʞʜʝʥʠʠ ʂʘʨʝʣʠʠ, ʉʦʚʝʪʩʢʦʛʦ ɿʘʧʦʣʷʨʴʷ ʠ ʉʝʚʝʨʥʦʡ ʅʦʨʚʝʛʠʠ ï ʜʦʮʝʥʪʳ 

ɺʣʘʜʠʤʠʨ ʉʝʨʛʝʝʚʠʯ ɻʨʠʛʦʨʴʝʚ (1921 ï 2005) ʠ ʇʘʚʝʣ ʅʠʢʦʣʘʝʚʠʯ ʏʝʧʢʘʩʦʚ (1926 ï 1987); ʚ ʂʫʨʩʢʦʡ ʙʠʪʚʝ ï 

ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʛʠʜʨʦʣʦʛʠʠ ʖʨʠʡ ʄʠʭʘʡʣʦʚʠʯ ʄʘʪʘʨʟʠʥ (1924 ï 2004); ʚ ʨʘʟʛʨʦʤʝ ʂʚʘʥʪʫʥʩʢʦʡ 

ʘʨʤʠʠ ʚ ɿʘʙʘʡʢʘʣʴʝ ï ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʉʝʨʛʝʡ ʂʦʥʩʪʘʥʪʠʥʦʚʠʯ ɹʝʣʦʟʸʨʦʚ (1921 ï 1991). ɺ ɹʝʨʣʠʥʝ 

ʟʘʢʦʥʯʠʣ ʚʦʡʥʫ ʜʦʮʝʥʪ ʀʚʘʥ ɻʝʦʨʛʠʝʚʠʯ ʇʝʨʝʢʨʸʩʪʦʚ (1921 ï 1962). ɺ ʚʦʝʥʥʦ-ʚʦʟʜʫʰʥʳʭ ʚʦʡʩʢʘʭ ʩʣʫʞʠʣʠ 

ʧʨʦʬʝʩʩʦʨ ɺʣʘʜʠʤʠʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ɹʘʣʢʦʚ (1921 ï 2009), ʜʦʮʝʥʪ ɺʣʘʜʠʤʠʨ ʉʝʨʛʝʝʚʠʯ ɹʘʨʘʥʦʚ (1924 ï 

2002), ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ɺʠʢʪʦʨ ɺʘʩʠʣʴʝʚʠʯ ʂʘʨʧʦʚ. ʂ ʩʘʥʠʪʘʨʥʦʤʫ ʙʘʪʘʣʴʦʥʫ ʙʳʣ ʧʨʠʧʠʩʘʥ 

ʘʩʩʠʩʪʝʥʪ ʖʨʠʡ ɻʨʠʛʦʨʴʝʚʠʯ ɺʣrʝʞʥʝʚ (1923 ï 1979). 

ʄʝʜʘʣʴʶ çɿʘ ʜʦʙʣʝʩʪʥʳʡ ʪʨʫʜ ʚ ʛʦʜʳ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ 1941 ï 1945 ʛʛ.è ʙʳʣʠ 

ʥʘʛʨʘʞʜʝʥʳ 15 ʩʦʪʨʫʜʥʠʢʦʚ ʥʘʰʝʛʦ ʬʘʢʫʣʴʪʝʪʘ. ʉʨʝʜʠ ʥʠʭ ï ʧʨʦʬʝʩʩʦʨʘ ɺ.ɸ. ʊʘʥʘʝʚʩʢʠʡ ʠ ɹ.ɸ. ʏʘʟʦʚ, 

ʜʦʮʝʥʪʳ ʂ.ɻ. ɹʫʪʳʨʠʥʘ, ɽ.ʌ. ɿʫʙʢʦʚ, ʊ.ʇ. ʂʦʚʘʣʝʚʩʢʘʷ, ʊ.ɸ. ʄʘʟʫʨ, ɺ.ʂ. ʇʣʦʪʥʠʢʦʚʘ, ɺ.ʉ. ʉʪʘʨʮʝʚ, ʄ.ʅ. 

ʉʪʝʧʘʥʦʚ ʠ ʜʨ.  

ɺ ʟʘʢʣʶʯʝʥʠʝ ʦʪʤʝʪʠʤ, ʯʪʦ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝ ʚʩʝ ʠʤʝʥʘ ʠ ʩʦʙʳʪʠʷ ʞʠʟʥʠ ʧʝʨʤʩʢʠʭ 

ʮʝʥʪʨʦʚ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʛʦʜʳ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ. ʈʘʙʦʪʘ ʧʦ ʚʦʩʧʦʣʥʝʥʠʶ  
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ʧʨʦʙʝʣʦʚ ʚ ʠʩʪʦʨʠʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʇʝʨʤʠ ï ʚʘʞʥʘʷ ʯʘʩʪʴ ʚʦʩʧʠʪʘʪʝʣʴʥʦʡ 

ʨʘʙʦʪʳ ʩʦ ʩʪʫʜʝʥʪʘʤʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʇɻʋ, ʨʘʙʦʪʳ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʪʨʘʜʠʮʠʡ ʠ ʨʘʟʚʠʪʠʶ 

ʠʭ ʚ ʙʫʜʫʱʝʤ. ʇʦʵʪʦʤʫ ʦʥʘ ʙʫʜʝʪ ʧʨʦʜʦʣʞʝʥʘ.  

ʇʦʵʪ ɸʣʝʢʩʝʡ ʅʝʜʦʛʦʥʦʚ ʚ ʧʦʵʤʝ çʌʣʘʛ ʥʘʜ ʩʝʣʴʩʦʚʝʪʦʤè (1947) ʚʧʝʨʚʳʝ ʥʘʧʠʩʘʣ ʪʘʢʠʝ ʩʣʦʚʘ: 

çʀʟ ʦʜʥʦʛʦ ʤʝʪʘʣʣʘ ʣʴʶʪ ʤʝʜʘʣʴ ʟʘ ʙʦʡ, ʤʝʜʘʣʴ ʟʘ ʪʨʫʜéè. ɺ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʵʪʦʛʦ ʚʳʨʘʞʝʥʠʷ ʚʨʷʜ ʣʠ 

ʩʪʦʠʪ ʩʦʤʥʝʚʘʪʴʩʷ. ɺʝʣʠʢʘʷ ʇʦʙʝʜʘ, ʶʙʠʣʝʡ ʢʦʪʦʨʦʡ ʤʳ ʦʪʤʝʯʘʝʤ ʚ ʵʪʦʤ ʛʦʜʫ, ʢʦʚʘʣʘʩʴ ʠ ʥʘ 

ʧʨʦʪʷʞʝʥʥʦʤ ʩʦʚʝʪʩʢʦ-ʛʝʨʤʘʥʩʢʦʤ ʬʨʦʥʪʝ ʢʨʦʚʴʶ ʠ ʧʦʪʦʤ ʩʦʣʜʘʪ ʠ ʢʦʤʘʥʜʠʨʦʚ ʠ ʪʷʞʢʠʤ ʪʨʫʜʦʤ  

ʤʠʣʣʠʦʥʦʚ ʛʨʘʞʜʘʥ ʚ ʪʳʣʫ. ʇʦʜʚʠʛʦʤ ʙʳʣʠ ʚʳʟʦʚ ʦʛʥʷ ʥʘ ʩʝʙʷ ʠ ʨʳʪʴʝ ʧʨʦʪʠʚʦʪʘʥʢʦʚʳʭ ʨʚʦʚ, ʧʦʙʝʜʘ ʚ 

ʪʨʫʜʥʦʤ ʩʨʘʞʝʥʠʠ ʠ ʦʪʢʨʳʪʠʝ ʥʦʚʦʛʦ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ, ʩʧʦʩʦʙʥʦʛʦ ʠʟʣʝʯʠʪʴ ʪʳʩʷʯʠ ʙʦʣʴʥʳʭ 

ʠ ʪ.ʜ. ʆʙʱʠʤ ʧʦʜʚʠʛʦʤ ʥʘʨʦʜʦʚ ʙʳʚʰʝʛʦ ʉʉʉʈ ʩʪʘʣʠ ʪʝʨʧʝʥʠʝ, ʥʠ ʩ ʯʝʤ ʥʝ ʩʨʘʚʥʠʤʘʷ ʩʘʤʦʦʪʜʘʯʘ, 

ʞʝʨʪʚʝʥʥʦʩʪʴ ʠ ʧʨʝʜʘʥʥʦʩʪʴ ʈʦʜʠʥʝ. ʇʘʤʷʪʠ ʚʩʝʭ, ʩʦʚʝʨʰʠʚʰʠʭ ʵʪʦʪ ɺʝʣʠʢʠʡ ʇʦʜʚʠʛ, ʧʦʩʚʷɦ ʘʝʪʩʷ 

ʜʘʥʥʘʷ ʩʪʘʪʴʷ.  
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GEOGRAPHICAL RESEARCHES AND EDUCATION DURING  

THE GREAT PATRIOTIC WAR (ON MATERIALS OF PERM REGION)  

 

The impact of the representatives of Perm regionôs geographical education and science for the 

achievement of the Victory in The Great Patriotic War is revealed. It is told about students and lecturers of the 

geographical departments of Perm State Pedagogical Institute and Perm State University, who took part in 

warfare and worked in the difficult conditions of rearward.  

K e y w o r d s: geographical science; geographical education; Great Patriotic war. 
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ʃ.ʖ. ʂʦʯʝʪʢʦʚʘÉ 
 

ʀʄʄʀɻʈɸʎʀʗ ʀ ʀʉʃɸʄʀɿʄ ɺ ɺɽʃʀʂʆɹʈʀʊɸʅʀʀ 

 

ʇʝʨʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 614990 ʛ., ʛ. ʇʝʨʤʴ, ʫʣ. ɹʫʢʠʨʝʚʘ, 15, e-mail: KochetkovaLU@mail.ru 

 

ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʤʘʩʰʪʘʙʳ, ʜʠʥʘʤʠʢʘ, ʘ ʪʘʢʞʝ ʩʪʨʫʢʪʫʨʘ 

ʠʤʤʠʛʨʘʥʪʩʢʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ 

ʠʩʣʘʤʠʟʘʮʠʠ ʵʪʦʡ ʩʪʨʘʥʳ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʠʤʤʠʛʨʘʮʠʠ. 

ʂ ʣ ʶ ʯ ʝ ʚ ʳʝ   ʩ ʣ ʦ ʚ ʘ: ʠʤʤʠʛʨʘʮʠʷ; ʠʩʣʘʤʠʟʤ; ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ. 

 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʨʦʩʩʠʡʩʢʠʭ ʥʘʫʯʥʳʭ ʞʫʨʥʘʣʘʭ ʥʝʨʝʜʢʦ ʚʳʩʢʘʟʳʚʘʝʪʩʷ ʤʥʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ 

ɿʘʧʘʜʥʘʷ ɽʚʨʦʧʘ ʤʦʞʝʪ ʧʦʪʝʨʷʪʴ ʩʚʦʶ ʥʘʮʠʦʥʘʣʴʥʫʶ ʠʜʝʥʪʠʯʥʦʩʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʨʦʩʪʘ 

ʧʦʪʦʢʦʚ ʠʤʤʠʛʨʘʥʪʦʚ, ʥʦʩʠʪʝʣʝʡ ʠʥʳʭ ʢʫʣʴʪʫʨ. ɹʦʣʝʝ ʪʦʛʦ, ʧʦʩʢʦʣʴʢʫ ʤʥʦʛʠʝ ʠʤʤʠʛʨʘʥʪʳ ʠʩʧʦʚʝʜʫʶʪ 

ʠʩʣʘʤ, ʥʝʢʦʪʦʨʳʝ ʫʯʝʥʳʝ ʠ ʧʫʙʣʠʮʠʩʪʳ ʧʨʝʜʫʧʨʝʞʜʘʶʪ ʦ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʠʩʣʘʤʠʟʘʮʠʠ ʵʪʦʛʦ ʨʝʛʠʦʥʘ 

(2, ʩ.52; 4, ʩ.94). 

 ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʤʳ ʧʦʧʳʪʘʝʤʩʷ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦʙ ʫʛʨʦʟʝ 

ʠʩʣʘʤʠʟʘʮʠʠ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʫʪʨʘʪʳ ʝʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʠʤʤʠʛʨʘʮʠʠ. ɼʣʷ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʚʳʷʩʥʠʪʴ ʤʘʩʰʪʘʙʳ ʠ ʜʠʥʘʤʠʢʫ ʠʤʤʠʛʨʘʮʠʠ ʚ ʜʘʥʥʦʡ 

ʩʪʨʘʥʝ, ʘ ʪʘʢʞʝ ʦʮʝʥʠʪʴ ʪʘʢʠʝ ʩʪʨʫʢʪʫʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʤʤʠʛʨʘʥʪʦʚ, ʢʘʢ: ʩʪʨʘʥʘ ʠʭ ʨʦʞʜʝʥʠʷ, 

ʵʪʥʠʯʝʩʢʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ, ʚʝʨʦʠʩʧʦʚʝʜʘʥʠʝ ʠ ʥʘʮʠʦʥʘʣʴʥʦʝ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʝ. 

 ɺʩʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʢʘʩʘʶʪʩʷ ʜʦʣʛʦʩʨʦʯʥʦʡ ʣʝʛʘʣʴʥʦʡ ʤʠʛʨʘʮʠʠĭ. 

ʄʘʩʰʪʘʙʳ ʠ ʜʠʥʘʤʠʢʘ ʠʤʤʠʛʨʘʮʠʠ.  ʇʦ ʜʘʥʥʳʤ ʧʝʨʝʧʠʩʝʡ ʥʘʩʝʣʝʥʠʷ, ʩ 80-ʭ ʛʛ. XX ʚ. ɺ 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʥʝʪʪʦ-ʤʠʛʨʘʮʠʷ. ʉ 1983 ʧʦ 1992 ʛ. ʦʥʘ ʩʦʩʪʘʚʠʣʘ 240 ʪʳʩ. 

ʯʝʣ. ï ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ ʚ ʩʪʨʘʥʫ ʚʲʝʭʘʣʦ 2.4 ʤʣʥ. ʯʝʣ., ʘ ʚʳʝʭʘʣʦ 2.2 ʤʣʥ. ʉ 1993 ʧʦ 2002 ʛ. ʤʘʩʰʪʘʙʳ ʢʘʢ 

ʠʤʤʠʛʨʘʮʠʠ, ʪʘʢ ʠ ʵʤʠʛʨʘʮʠʠ ʚʳʨʦʩʣʠ ʝʱʝ ʙʦʣʴʰʝ ʠ ʯʠʩʪʳʡ ʧʨʠʪʦʢ ʥʘʩʝʣʝʥʠʷ ʩʪʘʣ ʩʚʳʰʝ 1 ʤʣʥ. ʯʝʣ. 

(ʚʩʣʝʜʩʪʚʠʝ 3.9 ʤʣʥ. ʧʨʠʙʳʪʠʡ ʠ 2.8 ʤʣʥ. ʚʳʙʳʪʠʡ). ʉ 2002 ʧʦ 2008 ʛ. ʠʤʤʠʛʨʘʮʠʷ (ʢʘʢ ʠ ʵʤʠʛʨʘʮʠʷ) 

ʧʦ-ʧʨʝʞʥʝʤʫ ʧʨʦʷʚʣʷʣʘ ʪʝʥʜʝʥʮʠʶ ʢ ʨʦʩʪʫ.   

 ʏʠʩʪʳʡ ʧʨʠʪʦʢ ʥʘʩʝʣʝʥʠʷ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʶ ʦʪʨʘʞʘʝʪʩʷ ʚ ʨʦʩʪʝ ʯʠʩʣʝʥʥʦʩʪʠ ʞʠʪʝʣʝʡ 

ʠʥʦʩʪʨʘʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɺ 2008 ʛ. ʠʭ ʥʘʩʯʠʪʳʚʘʣʦʩʴ 11%, ʚ 2004 ʛ. ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʨʘʚʝʥ 9%, 

ʘ ʚ 2001 ʛ. ï 8.3% ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ. ʂ 2008 ʛ. ʯʠʩʣʦ ʞʠʪʝʣʝʡ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʚʳʨʦʩʣʦ 

ʙʦʣʴʰʝ ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 1951 ʛ., ʢʦʛʜʘ ʠʭ ʜʦʣʷ ʚ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʩʦʩʪʘʚʣʷʣʘ 

4.2%.  

ʉ 2001 ʧʦ 2008 ʛ. ʨʦʩʪ ʠʥʦʩʪʨʘʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʙʳʣ ʙʦʣʝʝ ʜʠʥʘʤʠʯʥʳʤ, ʯʝʤ ʚ 

ʢʘʢʦʝ-ʣʠʙʦ ʜʨʫʛʦʝ ʧʦʩʣʝʚʦʝʥʥʦʝ ʜʝʩʷʪʠʣʝʪʠʝ, ï ʩ 1991 ʧʦ 2001 ʛ. ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʨʘʚʥʷʣʩʷ 1.6%, ʘ 

ʧʦʚʳʰʝʥʠʷ ʟʘ ʧʨʝʜʳʜʫʱʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʩʦʩʪʘʚʠʣʠ ʤʝʥʝʝ ʦʜʥʦʛʦ ʧʨʦʮʝʥʪʘ.  

ʅʘʠʙʦʣʝʝ ʟʘʤʝʪʥʳʡ ʨʦʩʪ ʠʥʦʩʪʨʘʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʦʪʤʝʯʘʝʪʩʷ ʩ 2004 ʛ., ʢʦʛʜʘ 

ʧʨʦʠʟʦʰʣʦ ʨʘʩʰʠʨʝʥʠʝ ɽʉ ʠ ʞʠʪʝʣʠ ʩʪʨʘʥ, ʩʪʘʚʰʠʭ ʥʦʚʳʤʠ ʯʣʝʥʘʤʠ ɽʚʨʦʩʦʶʟʘ, ʧʦʣʫʯʠʣʠ ʙʦʣʴʰʝ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʥʘ ʚʲʝʟʜ ʠ ʧʨʦʞʠʚʘʥʠʝ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ.  

ʈʦʜʠʥʘ ʠʤʤʠʛʨʘʥʪʦʚ 

ɽʞʝʛʦʜʥʦ ʩ 2004 ʧʦ 2008 ʛ. ʨʦʜʠʥʦʡ ʠʤʤʠʛʨʘʥʪʦʚ ʯʘʱʝ ʚʩʝʛʦ ʙʳʣʘ ʀʥʜʠʷ ï 1% ʚʩʝʭ ʞʠʪʝʣʝʡ 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʨʦʜʠʣʠʩʴ ʠʤʝʥʥʦ ʪʘʤ. ɿʘ ʵʪʦʪ ʧʝʨʠʦʜ ʯʠʩʣʦ ʫʨʦʞʝʥʮʝʚ ʀʥʜʠʠ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʫʚʝʣʠʯʠʣʦʩʴ ʧʨʠʤʝʨʥʦ ʥʘ 25%.  

 

 

                                                 
É ʂʦʯʝʪʢʦʚʘ ʃ.ʖ., 2010 
1 
ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʥʷʪʠʷ ñʤʝʞʜʫʥʘʨʦʜʥʳʡ ʜʦʣʛʦʩʨʦʯʥʳʡ ʤʠʛʨʘʥʪò, ʧʨʝʜʣʦʞʝʥʥʦʝ 

ʆʆʅ. ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʜʦʣʛʦʩʨʦʯʥʳʤ ʤʠʛʨʘʥʪʦʤ ʩʯʠʪʘʝʪʩʷ ʪʦʪ, ʢʪʦ ʤʝʥʷʝʪ ʩʪʨʘʥʫ 

ʩʚʦʝʛʦ ʦʙʳʯʥʦʛʦ ʤʝʩʪʦʞʠʪʝʣʴʩʪʚʘ ʥʘ ʧʝʨʠʦʜ ʥʝ ʤʝʥʝʝ ʛʦʜʘ. 
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ɺʪʦʨʘʷ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʩʪʨʘʥʘ ʨʦʞʜʝʥʠʷ ʠʤʤʠʛʨʘʥʪʦʚ ʚ 2008 ʛ. ʙʳʣʘ ʇʦʣʴʰʘ, ʟʘ 

ʢʦʪʦʨʦʡ ʩʣʝʜʦʚʘʣʠ ʇʘʢʠʩʪʘʥ, ʀʨʣʘʥʜʠʷ ʠ ɻʝʨʤʘʥʠʷ. ʉ 2004 ʧʦ 2008 ʛ. ʯʠʩʣʝʥʥʦʩʪʴ ʚʳʭʦʜʮʝʚ ʠʟ 

ʇʦʣʴʰʠ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʚʳʨʦʩʣʘ ʙʦʣʴʰʝ ʯʝʤ ʚ ʧʷʪʴ ʨʘʟ ï ʩ 95 ʪʳʩ. ʜʦ 497 ʪʳʩ. ɿʘ 

2007-2008 ʛʛ. ʯʠʩʣʦ ʛʨʘʞʜʘʥ ʇʦʣʴʰʠ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ ʯʝʪʚʝʨʪʴ. 

ɻʨʘʞʜʘʥʩʪʚʦ  

ɺʘʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʩʪʨʘʥʘ ʨʦʞʜʝʥʠʷ ʥʝ ʚʩʝʛʜʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʨʘʞʜʘʥʩʪʚʫ. ʇʝʨʚʦʝ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʜʥʦʟʥʘʯʥʦ ʠ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ, ʪʦʛʜʘ ʢʘʢ 

ʧʦʩʣʝʜʥʝʝ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴʩʷ. ʄʦʞʥʦ ʧʨʠʝʭʘʪʴ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʶ ʚ ʢʘʯʝʩʪʚʝ ʠʥʦʩʪʨʘʥʥʦʛʦ 

ʛʨʘʞʜʘʥʠʥʘ, ʘ ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʦʣʫʯʠʪʴ ʙʨʠʪʘʥʩʢʦʝ ʛʨʘʞʜʘʥʩʪʚʦ. 

ɼʘʥʥʳʝ ʝʞʝʛʦʜʥʦʛʦ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʟʦʨʘ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ 2008 ʛ. 7% ʞʠʪʝʣʝʡ 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʥʝ ʷʚʣʷʣʠʩʴ ʝʝ ʛʨʘʞʜʘʥʘʤʠ. ʉ 2004 ʧʦ 2008 ʵʪʦ ʯʠʩʣʦ ʚʳʨʦʩʣʦ ʥʘ 41%, ʧʨʠʯʝʤ 

ʧʨʠʤʝʨʥʦ 45% ʵʪʦʛʦ ʧʦʚʳʰʝʥʠʷ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʛʨʘʞʜʘʥ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ, ʚʩʪʫʧʠʚʰʠʭ ʚ ɽʉ ʚ 2004 ʛ.
2
 

ʉʨʝʜʠ ʠʥʦʩʪʨʘʥʥʳʭ ʛʨʘʞʜʘʥ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʣʷʣʠ ʧʦʣʷʢʠ. ʍʦʪʷ 

ʙʦʣʴʰʠʥʩʪʚʦ ʞʠʪʝʣʝʡ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʠʥʦʩʪʨʘʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ï ʵʪʦ ʫʨʦʞʝʥʮʳ ʀʥʜʠʠ, ʙʦʣʴʰʝ 

ʧʦʣʦʚʠʥʳ (51%) ʠʟ ʥʠʭ ʠʤʝʶʪ ʙʨʠʪʘʥʩʢʦʝ ʛʨʘʞʜʘʥʩʪʚʦ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ, ʩʨʝʜʠ ʫʨʦʞʝʥʮʝʚ ʇʦʣʴʰʠ, 

ʧʨʦʞʠʚʘʚʰʠʭ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʚ 2008 ʛ., ʙʨʠʪʘʥʩʢʠʤʠ ʛʨʘʞʜʘʥʘʤʠ ʙʳʣʠ ʪʦʣʴʢʦ 5%.  

ɺ ʩʨʝʜʥʝʤ ʠʟ ʢʘʞʜʳʭ ʜʝʩʷʪʠ ʠʤʤʠʛʨʘʥʪʦʚ, ʧʨʠʙʳʚʰʠʭ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʶ ʚ 2008 ʛ., ʦʜʠʥ ʙʳʣ 

ʫʨʦʞʝʥʮʝʤ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʪʨʦʝ ï ʫʨʦʞʝʥʮʘʤʠ ʜʨʫʛʠʭ ʩʪʨʘʥ ɽʉ ʠ ʦʩʪʘʣʴʥʳʝ ʰʝʩʪʝʨʦ ï ʚʳʭʦʜʮʘʤʠ ʠʟ 

ʜʨʫʛʠʭ ʩʪʨʘʥ ʤʠʨʘ. ʕʪʠ ʧʨʦʧʦʨʮʠʠ ʩʭʦʞʠ ʩ ʧʨʦʧʦʨʮʠʷʤʠ 2006 ʠ 2007ʛʛ. (ʙʝʟ ʫʯʝʪʘ ʠʤʤʠʛʨʘʮʠʠ ʠʟ 

ʀʨʣʘʥʜʠʠ). 

ɺ 2008 ʛ. ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʶ ʠʤʤʠʛʨʠʨʦʚʘʣʦ ʙʦʣʴʰʝ ʛʨʘʞʜʘʥ ɽʉ, ʯʝʤ ʛʨʘʞʜʘʥ ʣʶʙʦʡ ʜʨʫʛʦʡ 

ʛʨʫʧʧʳ ʩʪʨʘʥ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʥʝʪʪʦ-ʤʠʛʨʘʮʠʷ ʙʳʣʘ ʚʳʰʝ ʜʣʷ ʥʦʚʦʛʦ ʉʦʜʨʫʞʝʩʪʚʘ ʠ ʜʨʫʛʠʭ ʛʨʫʧʧ 

ʠʥʦʩʪʨʘʥʥʳʭ ʛʨʘʞʜʘʥ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʙʦʣʴʰʠʤʠ ʤʘʩʰʪʘʙʘʤʠ ʵʤʠʛʨʘʮʠʠ ʛʨʘʞʜʘʥ ɽʉ ʠʟ 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʚ 2008 ʛ. 

ʕʪʥʠʯʝʩʢʠʡ ʩʦʩʪʘʚ  

ʈʦʜʠʥʘ ʠʥʦʩʪʨʘʥʮʝʚ ʪʘʢʞʝ ʥʝ ʚʩʝʛʜʘ ʩʦʚʧʘʜʘʝʪ ʩ ʠʭ ʵʪʥʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴʶ. ʉʦʛʣʘʩʥʦ 

ʝʞʝʛʦʜʥʦʤʫ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʤʫ ʦʙʟʦʨʫ ʚ 2008 ʛ. ʙʝʣʦʝ ʥʘʩʝʣʝʥʠʝ ʩʦʩʪʘʚʣʷʣʦ ʙʦʣʴʰʠʥʩʪʚʦ ʞʠʪʝʣʝʡ 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ï 89%. ʕʪʦ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝ, ʯʝʤ ʚ 2001 ʛ., ʢʦʛʜʘ ʥʘ ʙʝʣʦʝ ʥʘʩʝʣʝʥʠʝ ʧʨʠʭʦʜʠʣʦʩʴ 

92% ʞʠʪʝʣʝʡ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ.  

ʇʦʯʪʠ ʧʦʣʦʚʠʥʫ ʚʩʝʛʦ ʥʝ ʙʝʣʦʛʦ ʥʘʩʝʣʝʥʠʷ (5.3% ʠʟ 11%) ʩʦʩʪʘʚʠʣʠ ʫʨʦʞʝʥʮʳ ʘʟʠʘʪʩʢʠʭ ʩʪʨʘʥ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʀʥʜʠʠ, ʇʘʢʠʩʪʘʥʘ ʠ ɹʘʥʛʣʘʜʝʰ; 2.6% ʧʨʠʰʣʦʩʴ ʥʘ ʯʝʨʥʦʢʦʞʝʝ ʥʘʩʝʣʝʥʠʝ ʠ 1.2% ï ʥʘ 

ʩʤʝʰʘʥʥʦʝ
3
. ʕʪʘ ʤʦʜʝʣʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʧʦ ʵʪʥʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ ʚ ʮʝʣʦʤ 

ʩʦʚʧʘʜʘʝʪ ʩ ʤʦʜʝʣʴʶ 2001 ʛ.  

ʈʝʣʠʛʠʷ  

ʕʪʥʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʥʘʩʝʣʝʥʠʷ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪ ʝʛʦ ʨʝʣʠʛʠʦʟʥʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ. 

ɻʣʘʚʥʦʡ ʨʝʣʠʛʠʝʡ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʷʚʣʷʝʪʩʷ ʭʨʠʩʪʠʘʥʩʪʚʦ. ɺ 2001 ʛ., ʧʦ ʜʘʥʥʳʤ ʧʝʨʝʧʠʩʠ 

ʥʘʩʝʣʝʥʠʷ, ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʥʘʩʯʠʪʳʚʘʣʩʷ 41 ʤʣʥ. ʭʨʠʩʪʠʘʥ, ʠʣʠ ʧʦʯʪʠ Ĳ  ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ 

(72%). 5% ʥʘʩʝʣʝʥʠʷ ʠʩʧʦʚʝʜʦʚʘʣʠ ʜʨʫʛʠʝ ʨʝʣʠʛʠʠ, ʘ 15% ʥʝ ʧʨʠʜʝʨʞʠʚʘʣʠʩʴ ʥʠʢʘʢʠʭ ʨʝʣʠʛʠʦʟʥʳʭ 

ʚʟʛʣʷʜʦʚ. ʊʘʢ ʢʘʢ ʚ ʧʝʨʝʧʠʩʠ 2001 ʛ. ʚʦʧʨʦʩ, ʢʘʩʘʶʱʠʡʩʷ ʨʝʣʠʛʠʠ,  ʥʝ ʙʳʣ ʦʙʷʟʘʪʝʣʴʥʳʤ, 8% ʥʘʩʝʣʝʥʠʷ 

ʥʝ ʩʦʦʙʱʠʣʠ ʦ ʩʚʦʝʤ ʚʝʨʦʠʩʧʦʚʝʜʘʥʠʠ.  

ʇʦʩʣʝ ʭʨʠʩʪʠʘʥ ʢʨʫʧʥʝʡʰʝʡ ʨʝʣʠʛʠʦʟʥʦʡ ʛʨʫʧʧʦʡ ʙʳʣʠ ʤʫʩʫʣʴʤʘʥʝ. ɺ 2001 ʛ. ʚ 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʧʨʦʞʠʚʘʣʦ 1.6 ʤʣʥ. ʤʫʩʫʣʴʤʘʥ, ʯʪʦ ʩʦʩʪʘʚʣʷʣʦ 3% ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ. ɺʪʦʨʦʡ ʧʦ 

ʚʝʣʠʯʠʥʝ ʥʝʭʨʠʩʪʠʘʥʩʢʦʡ ʨʝʣʠʛʠʦʟʥʦʡ ʛʨʫʧʧʦʡ ʙʳʣʠ ʠʥʜʫʩʳ. ʀʭ ʥʘʩʯʠʪʳʚʘʣʦʩʴ ʙʦʣʴʰʝ ʧʦʣʦʚʠʥʳ 

ʤʠʣʣʠʦʥʘ (558 ʪʳʩ.), ʯʪʦ ʩʦʩʪʘʚʠʣʦ 1% ʦʙʱʝʛʦ ʥʘʩʝʣʝʥʠʷ. ɿʘ ʥʠʤʠ ʩʣʝʜʦʚʘʣʠ ʩʠʢʭʠ, ʥʘ ʢʦʪʦʨʳʭ 

ʧʨʠʰʣʦʩʴ ʯʫʪʴ ʙʦʣʴʰʝ ʪʨʝʪʠ ʤʠʣʣʠʦʥʘ (336 ʪʳʩ.), ʠʣʠ 0.6% ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ. ʏʫʪʴ ʙʦʣʴʰʝ 

ʯʝʪʚʝʨʪʠ ʤʠʣʣʠʦʥʘ (267 ʪʳʩ.), ʠʣʠ 0.5% ʥʘʩʝʣʝʥʠʷ, ʧʨʠʰʣʦʩʴ ʥʘ ʠʫʜʝʝʚ ʠ 149 ʪʳʩ. (0.3% ʚʩʝʭ ʞʠʪʝʣʝʡ) 

ï ʥʘ ʙʫʜʜʠʩʪʦʚ.  

ɼʘʞʝ ʝʩʣʠ ʧʨʠʥʷʪʴ ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʪʝ, ʢʪʦ ʚ ʧʝʨʝʧʠʩʠ 2001 ʛ. ʥʝ ʦʪʚʝʯʘʣʠ ʥʘ ʚʦʧʨʦʩ ʦ 

ʚʝʨʦʠʩʧʦʚʝʜʘʥʠʠ, ʷʚʣʷʶʪʩʷ ʤʫʩʫʣʴʤʘʥʘʤʠ, ʵʪʘ ʨʝʣʠʛʠʦʟʥʘʷ ʛʨʫʧʧʘ ʚʩʝ ʨʘʚʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʤʝʥʴʰʠʥʩʪʚʦ.  
2
 ɺ ʩʪʘʪʠʩʪʠʢʝ ʧʦ ʩʪʨʘʥʘʤ, ʚʩʪʫʧʠʚʰʠʤ ʚ ɽʉ ʚ 2004 ʛ., ʦʪʩʫʪʩʪʚʫʶʪ ʜʘʥʥʳʝ ʧʦ ʄʘʣʴʪʝ ʠ ʂʠʧʨʫ. 

3
 ʕʪʠ ʜʘʥʥʳʝ ʥʝ ʦʭʚʘʪʳʚʘʶʪ ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ, ʪʘʢ ʢʘʢ ʥʘ ʚʦʧʨʦʩ ʦʙ ʵʪʥʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʥʝʢʦʪʦʨʳʝ 

ʨʝʩʧʦʥʜʝʥʪʳ ʥʝ ʜʘʣʠ ʦʪʚʝʪʘ. 
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ʅʘʮʠʦʥʘʣʴʥʦʝ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʝ  

ɺ 2007 ʛ. ʙʦʣʴʰʠʥʩʪʚʦ ʞʠʪʝʣʝʡ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʥʝ ʙʝʣʳʤ 

ʵʪʥʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʥʘʟʚʘʣʠ ʩʝʙʷ ʙʨʠʪʘʥʮʘʤʠ, 

ʘʥʛʣʠʯʘʥʘʤʠ, ʰʦʪʣʘʥʜʮʘʤʠ ʠʣʠ ʚʘʣʣʠʡʮʘʤʠ. ʉʶʜʘ ʚʦʰʣʠ ʧʦʯʪʠ ʜʝʚʷʪʴ ʠʟ ʜʝʩʷʪʠ (87%) ʯʝʣʦʚʝʢ 

ʩʤʝʰʘʥʥʦʡ ʛʨʫʧʧʳ, 85% ʯʝʨʥʦʢʦʞʝʛʦ ʥʘʩʝʣʝʥʠʷ ʩ ʂʘʨʠʙʦʚ, ʘ ʪʘʢʞʝ ʚʦʩʝʤʴ ʠʟ ʜʝʩʷʪʠ ʧʘʢʠʩʪʘʥʮʝʚ ʠ 

ʫʨʦʞʝʥʮʝʚ ɹʘʥʛʣʘʜʝʰ (80% ʠ 78% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʂʠʪʘʡʮʳ ʠ ʙʝʣʳʝ ʠʨʣʘʥʜʮʳ, ʧʨʦʞʠʚʘʶʱʠʝ ʚ 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʤʝʥʝʝ ʩʢʣʦʥʥʳ ʩʯʠʪʘʪʴ ʩʝʙʷ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʜʘʥʥʦʡ ʥʘʮʠʠ ï ʤʝʥʴʰʝ ʧʦʣʦʚʠʥʳ 

ʢʠʪʘʡʮʝʚ (49%) ʠ ʦʢʦʣʦ ʦʜʥʦʡ ʯʝʪʚʝʨʪʠ (26%) ʙʝʣʳʭ ʠʨʣʘʥʜʮʝʚ ʥʘʟʚʘʣʠ ʩʝʙʷ ʙʨʠʪʘʥʮʘʤʠ, ʘʥʛʣʠʯʘʥʘʤʠ, 

ʰʦʪʣʘʥʜʮʘʤʠ ʠʣʠ ʚʘʣʣʠʡʮʘʤʠ. 

ɹʝʣʳʝ ʙʨʠʪʘʥʮʳ ʯʘʱʝ ʚʩʝʛʦ ʥʘʟʳʚʘʣʠ ʩʝʙʷ ʘʥʛʣʠʯʘʥʘʤʠ, ʚʘʣʣʠʡʮʘʤʠ ʠʣʠ ʰʦʪʣʘʥʜʮʘʤʠ. ʃʠʰʴ 

ʦʜʥʘ ʪʨʝʪʴ (34%) ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʵʪʦʡ ʛʨʫʧʧʳ ʥʘʟʚʘʣʠ ʩʝʙʷ ʙʨʠʪʘʥʮʘʤʠ. ʅʝ ʙʝʣʳʝ ʛʨʫʧʧʳ ʯʘʱʝ, ʯʝʤ 

ʙʝʣʳʝ, ʠʤʝʣʠ ʩʢʣʦʥʥʦʩʪʴ ʥʘʟʳʚʘʪʴ ʩʝʙʷ ʙʨʠʪʘʥʮʘʤʠ. ʊʦʣʴʢʦ ʦʢʦʣʦ 7% ʠʥʜʠʡʮʝʚ ʠ 6% ʙʘʥʛʣʘʜʝʰʮʝʚ ʠ 

ʯʝʨʥʦʢʦʞʠʭ ʘʬʨʠʢʘʥʮʝʚ ʥʘʟʚʘʣʠ ʩʝʙʷ ʘʥʛʣʠʯʘʥʘʤʠ, ʰʦʪʣʘʥʜʮʘʤʠ ʠʣʠ ʚʘʣʣʠʡʮʘʤʠ.  

ɺʳʰʝʠʟʣʦʞʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʥʘʤ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʅʝʩʤʦʪʨʷ ʥʘ ʨʘʩʪʫʱʫʶ ʠʤʤʠʛʨʘʮʠʶ, ʜʦʣʷ ʞʠʪʝʣʝʡ ʠʥʦʩʪʨʘʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʦʩʪʘʝʪʩʷ ʜʦʚʦʣʴʥʦ ʩʢʨʦʤʥʦʡ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʭ ʢʫʣʴʪʫʨʘ ʠ ʦʙʨʘʟ ʞʠʟʥʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ 

ʜʦʤʠʥʠʨʫʶʱʠʤʠ. ʅʘʦʙʦʨʦʪ, ʤʠʛʨʘʥʪʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʪʘʨʘʶʪʩʷ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʥʦʚʳʤ ʫʩʣʦʚʠʷʤ, 

ʫʩʚʘʠʚʘʷ ʩʦʮʠʘʣʴʥʳʝ ʥʦʨʤʳ ʧʨʠʥʠʤʘʶʱʝʛʦ ʦʙʱʝʩʪʚʘ.  

ʉ ʤʠʛʨʘʮʠʝʡ ʫ ʣʶʜʝʡ ʩʚʷʟʘʥʳ ʥʘʜʝʞʜʳ ʥʘ ʣʫʯʰʫʶ ʞʠʟʥʴ: ʙʦʣʝʝ ʚʳʩʦʢʠʝ, ʯʝʤ ʥʘ ʨʦʜʠʥʝ, 

ʟʘʨʘʙʦʪʢʠ, ʢʦʤʬʦʨʪʥʦʝ ʧʨʦʞʠʚʘʥʠʝ, ʭʦʨʦʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ ʜʣʷ ʩʝʙʷ ʠ ʜʝʪʝʡ. ʏʪʦʙʳ ʚʩʝ ʵʪʦ ʧʦʣʫʯʠʪʴ ʠ, 

ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʥʝ ʣʠʰʠʪʴʩʷ ʵʪʦʛʦ ʚ ʙʫʜʫʱʝʤ, ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʠʤʤʠʛʨʘʥʪʦʚ ʠʥʪʝʛʨʠʨʫʝʪ ʚ 

ʥʦʚʦʝ ʦʙʱʝʩʪʚʦ.  

ʀ. ɼʦʙʘʝʚ ʧʠʰʝʪ: ñɽʚʨʦʧʝʡʩʢʠʡ ʦʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠʥʠʤʘʶʱʝʝ ʛʦʩʫʜʘʨʩʪʚʦ ʚ ʩʦʩʪʦʷʥʠʠ 

ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʠ ʘʩʩʠʤʠʣʠʨʦʚʘʪʴ ʧʨʠʙʳʚʘʶʱʠʭ ʚ ʩʪʨʘʥʫ ʤʠʛʨʘʥʪʦʚ, ʝʩʣʠ ʠʭ ʩʦʚʦʢʫʧʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ 

ʥʝ ʧʨʝʚʳʰʘʝʪ 10% ʥʘʩʝʣʷʶʱʠʭ ʪʫ ʠʣʠ ʠʥʫʶ ʪʝʨʨʠʪʦʨʠʶ ʞʠʪʝʣʝʡ (ʩʝʣʦ, ʛʦʨʦʜ, ʨʘʡʦʥ, ʨʝʛʠʦʥ, ʩʪʨʘʥʘ)ò 

[2, ʩ. 51]. ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ ʧʦʢʘ ʚʭʦʜʠʪ ʚ ʵʪʫ ʢʘʪʝʛʦʨʠʶ ʩʪʨʘʥ. 

2. ʈʘʩʪʝʪ ʥʝ ʪʦʣʴʢʦ ʠʤʤʠʛʨʘʮʠʷ, ʥʦ ʠ ʵʤʠʛʨʘʮʠʷ, ʢʦʪʦʨʘʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʢʨʘʱʘʝʪ ʯʠʩʪʳʡ 

ʧʨʠʪʦʢ ʥʘʩʝʣʝʥʠʷ. 

3. ʅʝ ʚʩʝ ʠʤʤʠʛʨʘʥʪʳ ʧʨʠʝʟʞʘʶʪ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʶ ʥʘʚʩʝʛʜʘ. ɺʪʦʨʘʷ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ 

ʧʨʠʯʠʥʘ ʠʤʤʠʛʨʘʮʠʠ ʚ ʜʘʥʥʫʶ ʩʪʨʘʥʫ ï ʧʦʣʫʯʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ, 30% ʠʤʤʠʛʨʘʥʪʦʚ ʚ 2008 ʛ. ʧʨʠʙʳʣʠ ʚ 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʶ ʠʤʝʥʥʦ ʜʣʷ ʵʪʦʛʦ. ʄʥʦʛʠʝ ʠʤʤʠʛʨʘʥʪʳ ʧʦʢʠʥʫʪ ɺʝʣʠʢʦʙʨʠʪʘʥʠʶ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ 

ʫʯʝʙʳ. ʇʨʠʤʝʨʥʦ ʜʚʝ ʪʨʝʪʠ  ʪʝʭ, ʢʪʦ ʧʨʠʙʳʣ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʶ ʥʘ ʫʯʝʙʫ ʚ 2008 ʛ., ʥʘʤʝʨʝʚʘʝʪʩʷ 

ʧʨʦʙʳʪʴ ʪʘʤ ʩʨʦʢʦʤ ʜʦ ʜʚʫʭ ʣʝʪ, ʠ ʪʦʣʴʢʦ 6% ʧʣʘʥʠʨʫʝʪ ʦʩʪʘʪʴʩʷ ʚ ʵʪʦʡ ʩʪʨʘʥʝ ʥʘ ʯʝʪʳʨʝ ʛʦʜʘ ʠ ʙʦʣʝʝ. 

4. ʉ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʧʨʠʩʫʪʩʪʚʠʝʤ ʤʫʩʫʣʴʤʘʥ ʚ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ (ʚ ʯʘʩʪʥʦʩʪʠ ʚ 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ) ʩʚʷʟʳʚʘʶʪ ʧʨʦʙʣʝʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʜʠʢʘʣʴʥʦʛʦ ʠʩʣʘʤʘ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, 

ʨʘʜʠʢʘʣʠʟʘʮʠʷ ʠʩʣʘʤʠʩʪʦʚ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʦʪ ʪʦʛʦ, ʯʪʦ ʦʥʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳ, ʘ ʦʪ ʪʦʛʦ, 

ʯʪʦ ʦʥʠ ʥʝʚʝʨʥʦ ʠʩʪʦʣʢʦʚʳʚʘʶʪ ʧʦʣʫʯʘʝʤʳʝ ʧʨʘʚʘ ʠ ʩʚʦʙʦʜʳ, ʘ ʪʘʢʞʝ ʪʦʣʝʨʘʥʪʥʦʩʪʴ, ʧʨʠʥʷʪʫʶ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʥʘʮʠʦʥʘʣʴʥʳʤ ʤʝʥʴʰʠʥʩʪʚʘʤ ʚ ʜʘʥʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝ. ʇʝʨʚʦʝ ʦʥʠ ʚʦʩʧʨʠʥʠʤʘʶʪ, 

ʚʝʨʦʷʪʥʦ, ʢʘʢ ʚʩʝʜʦʟʚʦʣʝʥʥʦʩʪʴ, ʘ ʚʪʦʨʦʝ ï ʢʘʢ ʩʣʘʙʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʦʙʱʝʩʪʚʘ. ʅʦ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ, ʚʦ-ʧʝʨʚʳʭ, ʯʪʦ ʪʘʢʠʭ ʠʩʣʘʤʠʩʪʦʚ ï ʠʩʢʣʶʯʠʪʝʣʴʥʦʝ ʤʝʥʴʰʠʥʩʪʚʦ. ɺʦ-ʚʪʦʨʳʭ, 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ ï ʩʠʣʴʥʦʝ ʧʨʘʚʦʚʦʝ ʛʦʩʫʜʘʨʩʪʚʦ ʩ ʵʬʬʝʢʪʠʚʥʦʡ, ʧʨʦʚʝʨʝʥʥʦʡ ʩʪʦʣʝʪʠʷʤʠ ʩʠʩʪʝʤʦʡ 

ʧʨʘʚʦʩʫʜʠʷ. ʇʨʝʜʦʩʪʘʚʣʷʷ ʛʨʘʞʜʘʥʠʥʫ ʧʨʘʚʘ ʠ ʩʚʦʙʦʜʳ, ʦʥʦ ʦʞʠʜʘʝʪ ʩ ʝʛʦ ʩʪʦʨʦʥʳ ʚʳʧʦʣʥʝʥʠʷ ʩʚʦʠʭ 

ʦʙʷʟʘʥʥʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʩʦʙʣʶʜʝʥʠʷ ʧʨʘʚ ʠ ʩʚʦʙʦʜ ʜʨʫʛʠʭ ʛʨʘʞʜʘʥ. ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʪʦʤʫ ʩʣʫʞʘʪ 

ʢʦʥʪʨʦʣʴ ʟʘ ʧʨʦʧʦʚʝʜʷʤʠ ʚ ʤʝʯʝʪʷʭ ʩʦ ʩʪʦʨʦʥʳ ʩʧʝʮʠʘʣʴʥʳʭ ʩʣʫʞʙ ʩ ʮʝʣʴʶ ʧʨʝʩʝʯʝʥʠʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʩʣʘʤʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘʣʠʟʤʘ, ʘ ʪʘʢʞʝ ʣʠʰʝʥʠʝ ʛʨʘʞʜʘʥʩʪʚʘ ʠ ʜʝʧʦʨʪʘʮʠʷ ʥʘ ʨʦʜʠʥʫ 

ʨʘʜʠʢʘʣʴʥʳʭ ʧʨʦʧʦʚʝʜʥʠʢʦʚ [3, ʩ. 75]. 

ʌʨʘʛʤʝʥʪʳ ʠʩʣʘʤʩʢʦʡ ʢʫʣʴʪʫʨʳ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʥʝʠʟʙʝʞʥʳ, ʪʘʢ ʢʘʢ ʜʘʥʥʦʝ ʛʦʩʫʜʘʨʩʪʚʦ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʚʦʠʤ ʞʠʪʝʣʷʤ ʧʨʘʚʘ ʠ ʩʚʦʙʦʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʚʦʙʦʜʫ ʚʝʨʦʠʩʧʦʚʝʜʘʥʠʷ, ʠ ʦʪʣʠʯʘʝʪʩʷ 

ʩʚʦʝʡ ʪʦʣʝʨʘʥʪʥʦʩʪʴʶ ʢ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ. ʆʜʥʘʢʦ ʤʘʩʰʪʘʙʳ ʠʤʤʠʛʨʘʮʠʠ 

ʤʫʩʫʣʴʤʘʥʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʩʣʠʰʢʦʤ ʤʘʣʳ, ʯʪʦʙʳ ʛʦʚʦʨʠʪʴ ʦʙ ʠʩʣʘʤʠʟʘʮʠʠ ʜʘʥʥʦʡ ʩʪʨʘʥʳ, ʧʦ ʢʨʘʡʥʝʡ 

ʤʝʨʝ, ʦʙ ʠʩʣʘʤʠʟʘʮʠʠ ʢʘʢ ʦ ʧʨʷʤʦʤ ʩʣʝʜʩʪʚʠʠ ʨʦʩʪʘ ʤʠʛʨʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ ʤʫʩʫʣʴʤʘʥ ʚ ʵʪʫ ʩʪʨʘʥʫ. 
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The article covers levels of and trends in immigration as well as characteristics of immigrants in order 

to see if muslims can become dominant in the UK.  
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ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʫʥʜʨʦʚʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʭʨʝʙʪʘ ʇʝʨʝʚʘʣʴʥʳʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ 7 

ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʘʩʩʦʮʠʘʮʠʷʤʠ. ʇʨʦʚʦʜʠʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʦʦʙʱʝʩʪʚ ʧʦ ʩʦʩʪʘʚʫ ʠ 

ʦʙʠʣʠʶ ʚʠʜʦʚ. ʆʮʝʥʠʚʘʝʪʩʷ ʩʪʝʧʝʥʴ ʠʭ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. 

ʂ ʣ ʶ ʯ ʝ ʚ ʳ ʝ  ʩ ʣ ʦ ʚ ʘ: ʪʫʥʜʨʦʚʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ; ʭʨʝʙʝʪ ʇʝʨʝʚʘʣʴʥʳʡ; ʉʚʝʨʜʣʦʚʩʢʘʷ 

ʦʙʣʘʩʪʴ. 

  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ ʩʦʭʨʘʥʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, 

ʢʘʢ ʚʠʜʦʚʦʛʦ, ʪʘʢ ʠ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʚʭʦʜʠʪ ʚʦ ʚʩʝ ʤʝʞʜʫʥʘʨʦʜʥʳʝ, ʘ ʪʘʢʞʝ 

ʨʝʛʠʦʥʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʦʭʨʘʥʳ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, 

ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʠʭ ʦʩʦʙʝʥʥʦʩʪʠ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʩʪʝʧʝʥʴ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ. 

ʊʫʥʜʨʦʚʳʝ ʩʦʦʙʱʝʩʪʚʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʨʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ ʚ ʩʚʷʟʠ ʩ ʠʭ ʪʨʫʜʥʦʜʦʩʪʫʧʥʦʩʪʴʶ 

ʷʚʣʷʶʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʳʤʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʛʦʨʥʳʭ ʭʨʝʙʪʦʚ ʚʦʦʙʱʝ 

ʥʝ ʠʟʫʯʝʥʘ ʪʫʥʜʨʦʚʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʭʨʝʙʪʝ ʇʝʨʝʚʘʣʴʥʳʡ. 

ʍʨʝʙʝʪ ʇʝʨʝʚʘʣʴʥʳʡ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʪʝʨʨʠʪʦʨʠʠ, ʧʦʜʯʠʥʝʥʥʦʡ ʛ. ʂʘʨʧʠʥʩʢʫ ʉʚʝʨʜʣʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ. ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʭʨʝʙʪʘ ʩ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʥʘ ʶʛʦ-ʚʦʩʪʦʢ ʦʢʦʣʦ 11 ʢʤ. ʆʥ ʩʦʩʪʦʠʪ ʩ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʥʘ 

ʶʛʦ-ʚʦʩʪʦʢ ʠʟ ʛʦʨ ʏʝʨʥʳʡ ɹʫʛʦʨ (689,2 ʤ ʥʘʜ  a. ʄ.), ʇʝʨʚʳʡ ɹʫʛʦʨ (931,5 ʤ), ɺʪʦʨʦʡ ɹʫʛʦʨ (1040,8 ʤ), 

ʊʨʝʪʠʡ ɹʫʛʦʨ (983,4 ʤ).  ɿʜʝʩʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʨʠ ʚʳʩʦʪʥʳʭ ʧʦʷʩʘ ï ʛʦʨʥʦ-ʣʝʩʥʦʡ, ʧʦʜʛʦʣʴʮʦʚʳʡ, ʛʦʨʥʦ-

ʪʫʥʜʨʦʚʳʡ. ʅʘ ʛʦʨʝ ʏʝʨʥʳʡ ɹʫʛʦʨ ʜʚʘ ʚʳʩʦʪʥʳʭ ʧʦʷʩʘ ï ʛʦʨʥʦ-ʣʝʩʥʦʡ ʠ ʧʦʜʛʦʣʴʮʦʚʳʡ.   

ʉʦʛʣʘʩʥʦ ʩʭʝʤʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʙʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʇʝʨʤʩʢʦʡ ʠ 

ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʝʡ ʜʘʥʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʦʪʥʦʩʠʪʩʷ ʢ ʂʦʥʞʘʢʦʚʩʢʦʤʫ ʚʳʩʦʢʦʛʦʨʥʦʤʫ ʦʢʨʫʛʫ [8]. ʇʦ 

ʜʝʣʝʥʠʶ ʋʨʘʣʘ ʥʘ ʧʨʠʨʦʜʥʳʝ ʨʝʛʠʦʥʳ ï ʢ ʉʝʚʝʨʥʦʤʫ ʋʨʘʣʫ, ʧʦ ʙʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ 

ʨʘʡʦʥʠʨʦʚʘʥʠʶ ʋʨʘʣʘ ï ʧʦʜʟʦʥʝ ʩʝʚʝʨʥʦʡ ʪʘʡʛʠ ʙʦʨʝʘʣʴʥʦ-ʣʝʩʥʦʡ ʟʦʥʳ [1]. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ 

 ʀʟʫʯʝʥʠʝ ʪʫʥʜʨʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʭʨʝʙʪʝ ʇʝʨʝʚʘʣʴʥʳʡ ʧʨʦʚʦʜʠʣʦʩʴ ʩ 2000 ʧʦ 2005 ʛ. 

ʀʟʫʯʝʥʳ ʚʩʝ ʪʫʥʜʨʦʚʳʝ ʩʦʦʙʱʝʩʪʚʘ, ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʥʘ ʭʨʝʙʪʝ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʘʩʩʦʮʠʘʮʠʡ ʩʜʝʣʘʥʦ ʜʦ 5 ʦʧʠʩʘʥʠʡ. ʆʧʠʩʘʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ 

ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ [4; 6; 9]. ʅʘʟʚʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʳʤ ʩʦʦʙʱʝʩʪʚʘʤ ʧʨʠʩʚʘʠʚʘʣʠʩʴ ʥʘ ʦʩʥʦʚʝ 

ʜʦʤʠʥʘʥʪʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ [5].  

ʅʘʟʚʘʥʠʷ ʚʠʜʦʚ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʜʘʥʳ ʧʦ [10], ʣʠʩʪʦʩʪʝʙʝʣʴʥʳʭ ʤʭʦʚ ï ʧʦ [2], ʧʝʯʝʥʦʯʥʳʭ 

ʤʭʦʚ ïʧʦ [3], ʣʠʰʘʡʥʠʢʦʚ ï ʧʦ [7]. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʅʘ ʭʨʝʙʪʝ ʇʝʨʝʚʘʣʴʥʳʡ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʘʩʩʦʮʠʘʮʠʠ: 

 ɻʦʣʫʙʠʯʥʦ-ʘʨʢʪʦʫʩʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʘʷ ʢʘʤʝʥʠʩʪʘʷ ʪʫʥʜʨʘ (1) ï Uliginoso-Vaccinioso-

Arctouoso-Laevigatoso-Cetrarioso-Arbusculoso-Cladinosum 

ɻʦʨʘ ʇʝʨʚʳʡ ɹʫʛʦʨ, ʙʣʠʟ ʚʝʨʰʠʥʳ. ʉʦʦʙʱʝʩʪʚʦ ʦʧʠʩʘʥʦ 27.07.2005, ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʩʢʣʦʥʝ 12
0 

ʶʛʦ-ʟʘʧʘʜʥʦʡ ʵʢʩʧʦʟʠʮʠʠ. ʆʙʥʘʞʝʥʥʳʝ ʢʘʤʝʥʥʳʝ ʛʣʳʙʳ ʠ ʙʦʣʝʝ ʤʝʣʢʠʝ ʢʘʤʥʠ ʟʘʥʠʤʘʶʪ 50% 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʦʙʱʝʩʪʚʘ. 

ɼʨʝʚʝʩʥʳʡ ʷʨʫʩ ʧʨʝʜʩʪʘʚʣʝʥ ʦʜʠʥʦʯʥʳʤʠ ʜʝʨʝʚʮʘʤʠ Pinus sibirica Du Tour ʜʦ 1,3 ʤ ʚʳʩʦʪʦʡ ʠ 

Picea obovata Ledeb. ɼʦ 1 ʤ. ʂʫʩʪʘʨʥʠʢʦʚʳʡ ʷʨʫʩ (ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ <5%) ʩʦʩʪʦʠʪ ʠʟ Salix glauca 

L. (ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ <1%). ʊʨʘʚʷʥʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʳʡ ʷʨʫʩ (ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 50%) ʦʙʨʘʟʫʶʪ:  

                                                 
É ɹʘʣʘʥʜʠʥ ʉ.ɺ., 2010 

mailto:kafbop@psu.ru


2010 ɻʝʦʛʨʘʬʠʯʝʩʢʠʡ ʚʝʩʪʥʠʢ 2(13) 

 ʕʢʦʣʦʛʠʷ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ  

 16 

 

ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 20% ï Arctous  aroti (L.) Niedenzu, 15% ï Vaccinium uliginosum L., 10% ï 

Empetrum hermaphroditum Hagerup, 3% ï Arctostaphylos uva-ursi (L.) Spreng., 2% ï Vaccinium vitis-idaea 

L., <1% ï Anemonastrum biarmiense (Juz.) Holub (Anemone biarmiensis Juz.), Festuca ruprechtii (Boiss.) 

Krecz. & Bobr., Calamagrostis lapponica (Wahlenb.) Hartm. ɿʘ ʧʨʝʜʝʣʘʤʠ ʫʯʝʪʥʦʡ ʧʣʦʱʘʜʢʠ ʚʩʪʨʝʯʘʶʪʩʷ: 

Campanula rotundifolia L., Scorzonera glabra Rupr. (S. ruprechtiana Lipsch. & Krasch. Ex Lipsch.). ʄʦʭʦʚʦ-

ʣʠʰʘʡʥʠʢʦʚʳʡ ʷʨʫʩ (ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 60%) ʩʦʩʪʘʚʣʷʶʪ: ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʧʦ 20% ï Cetraria 

laevigata Rass., Cladina arbuscula (Wallr.) Hale et Culb., 10% ï Cetraria islandica (L.) Ach., ʧʦ 5% ï Cetraria 

cucullata (Bellardi) Ach., Cladina rangiferina (L.) Nyl., <1% ï Cetraria nivalis (L.) Ach., Polytrichum 

juniperinum Hedw.  

ʂʘʤʝʥʠʩʪʳʝ ʪʫʥʜʨʳ ʦʪʣʠʯʘʶʪʩʷ ʥʘʣʠʯʠʝʤ ʦʙʥʘʞʝʥʥʳʭ ʢʘʤʝʥʥʳʭ ʛʣʳʙ ʠ ʢʘʤʥʝʡ, ʢʦʪʦʨʳʝ 

ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ ʧʦʣʦʚʠʥʳ ʩʦʦʙʱʝʩʪʚʘ ʠ ʟʘʥʠʤʘʶʪ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ, ʩʠʣʴʥʦ ʧʦʜʚʝʨʞʝʥʥʳʝ ʚʦʟʜʝʡʩʪʚʠʶ 

ʟʠʤʥʠʭ ʚʝʪʨʦʚ, ʩ ʢʦʪʦʨʳʭ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʩʜʫʚʘʝʪʩʷ ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ, ʚʳʧʦʣʥʷʶʱʠʡ ʚʘʞʥʫʶ ʟʘʱʠʪʥʫʶ 

ʬʫʥʢʮʠʶ ʜʣʷ ʨʘʩʪʝʥʠʡ ʚ ʛʦʨʥʳʭ ʪʫʥʜʨʘʭ. 

 ʊʦʣʦʢʥʷʥʢʦ-ʛʦʣʫʙʠʯʥʦ-ʣʠʰʘʡʥʠʢʦʚʘʷ ʢʘʤʝʥʠʩʪʘʷ ʪʫʥʜʨʘ (2) ï Arctostaphyloso-Uliginoso-

Vaccinioso-Cucullatoso-Cetrarioso-Portentoso-Cladinoso-Stellarioso-Cladinoso-Laevigatoso-Cetrariosum. 

ɻʦʨʘ ɺʪʦʨʦʡ ɹʫʛʦʨ, ʧʣʘʪʦ ʙʣʠʟ ʚʝʨʰʠʥʳ. ʉʦʦʙʱʝʩʪʚʦ ʦʧʠʩʘʥʦ 29.07.2005, ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʩʢʣʦʥʝ 1
0 

ʶʛʦ-ʟʘʧʘʜʥʦʡ ʵʢʩʧʦʟʠʮʠʠ. ʆʙʥʘʞʝʥʥʳʝ ʢʘʤʝʥʥʳʝ ʛʣʳʙʳ ʠ ʙʦʣʝʝ ʤʝʣʢʠʝ ʢʘʤʥʠ ʟʘʥʠʤʘʶʪ 50% ʧʦʚʝʨʭʥʦʩʪʠ 

ʩʦʦʙʱʝʩʪʚʘ. 

ɼʨʝʚʝʩʥʳʡ ʷʨʫʩ ʧʨʝʜʩʪʘʚʣʝʥ ʦʜʠʥʦʯʥʳʤʠ ʜʝʨʝʚʮʘʤʠ Pinus sibirica ʜʦ 1,5 ʤ ʚʳʩʦʪʦʡ, Betula tortuosa 

Ledeb ʜʦ 1,2 ʤ,  Picea obovata ʜʦ 0,5 ʤ. ʂʫʩʪʘʨʥʠʢʦʚʳʡ ʷʨʫʩ (ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 5%) ʩʦʩʪʦʠʪ ʠʟ Salix 

glauca. ʊʨʘʚʷʥʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʳʡ ʷʨʫʩ (ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 50%) ʦʙʨʘʟʫʶʪ: ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʧʦ 

20% ï Arctostaphylos uva-ursi (L.) Spreng., Vaccinium uliginosum, ʧʦ 5% ï Anemonastrum biarmiense, 

Empetrum hermaphroditum, <1% ï Bistorta major S.F.Gray (Polygonum bistorta L.), Calamagrostis lapponica, 

Campanula rotundifolia, Festuca ruprechtii, Sanguisorba officinalis L., Saussurea  aroti (L.) DC., Trientalis 

europaea L., Vaccinium vitis-idaea. ɿʘ ʧʨʝʜʝʣʘʤʠ ʫʯʝʪʥʦʡ ʧʣʦʱʘʜʢʠ ʚʩʪʨʝʯʘʶʪʩʷ: Dryas octopetala L. subsp. 

Subincisa Jurtz., Lloydia serotina (L.) Reichenb., Rhodiola rosea L. ʄʦʭʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʳʡ ʷʨʫʩ (ʧʨʦʝʢʪʠʚʥʦʝ 

ʧʦʢʨʳʪʠʝ 80%) ʩʦʩʪʘʚʣʷʶʪ: ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʧʦ 20% ï Cetraria laevigata, ʧʦ 15% ï Cetraria 

cucullata, Cladina portentosa (Dufour) Follmann, Cladina stellaris (Opiz) Brodo, 10% ï Cladina rangiferina 

(L.) Nyl., 5% ï Alectoria ochroleuca (Hoffm.) A.Massal., <1% ï Cladonia amaurocraea (Florke) Schaer., 

Cladonia chlorophaea (Florke ex Sommerf.) Spreng., Cladonia gracilis (L.) Willd., Cynodontium strumiferum 

(Hedw.) Lindb., Racomitrium microcarpon (Hedw.) Brid. 

 ʂʫʩʪʘʨʥʠʯʢʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʘʷ ʪʫʥʜʨʘ (3) ï Hermaphrodioso-Empetroso- Arctostaphyloso-

Uliginoso-Vaccinioso-Stellarioso-Cladinoso-Rangiferinoso-Cladinosum. 

ɻʦʨʘ ʇʝʨʚʳʡ ɹʫʛʦʨ, ʚʝʨʰʠʥʘ. ʉʦʦʙʱʝʩʪʚʦ ʦʧʠʩʘʥʦ 27.07.2005, ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʩʢʣʦʥʝ 5
0 
ʶʞʥʦʡ 

ʵʢʩʧʦʟʠʮʠʠ. ʆʙʥʘʞʝʥʥʳʝ ʢʘʤʥʠ ʟʘʥʠʤʘʶʪ 5% ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʦʙʱʝʩʪʚʘ. 

ɼʨʝʚʝʩʥʳʡ ʷʨʫʩ ʧʨʝʜʩʪʘʚʣʝʥ ʦʜʠʥʦʯʥʳʤʠ ʜʝʨʝʚʮʘʤʠ Pinus sibirica ʜʦ 1,5 ʤ ʚʳʩʦʪʦʡ, Picea 

obovata ʜʦ 1 ʤ, Betula tortuosa ʜʦ 0,5 ʤ. ʂʫʩʪʘʨʥʠʢʦʚʳʡ ʷʨʫʩ (ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ <5%) ʩʦʩʪʦʠʪ ʠʟ 

Juniperus sibirica Burgsd., Salix glauca ʩ ʧʨʦʝʢʪʠʚʥʳʤ ʧʦʢʨʳʪʠʝʤ ʢʘʞʜʦʛʦ ʚʠʜʘ <1%. ʊʨʘʚʷʥʦ-

ʢʫʩʪʘʨʥʠʯʢʦʚʳʡ ʷʨʫʩ (ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 60%) ʦʙʨʘʟʫʶʪ: ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʧʦ 20% ï 

Arctostaphylos uva-ursi, Vaccinium uliginosum, 15% ï Empetrum hermaphroditum, 3% ï Anemonastrum 

biarmiense, ʧʦ 1% ï Cypripedium guttatum Sw., Festuca ruprechtii, <1% ï Arctous  aroti, Carex vaginata 

Tausch, Sanguisorba officinalis, Saussurea controversa DC. ɿʘ ʧʨʝʜʝʣʘʤʠ ʫʯʝʪʥʦʡ ʧʣʦʱʘʜʢʠ ʚʩʪʨʝʯʘʶʪʩʷ:  

Bupleurum multinerve DC., Gypsophila uralensis Less., Rubus matsumuranus Levl. & Vaniot (R. 

Sachalinensis Levl.)), Rosa acicularis Lindl. ʄʦʭʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʳʡ ʷʨʫʩ (ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 50%) 

ʩʦʩʪʘʚʣʷʶʪ: ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 20% ï Cladina rangiferina, 15% ï Cladina stellaris, ʧʦ 5% ï Cetraria 

islandica, Cladina arbuscula, Pleurozium schreberi (Brid.) Mitt., <1% ï Barbilophozia barbata (Schmid. Ex 

Schreb.) Loeske, Dicranum spadiceum Zett., Rhytidium rugosum (Hedw.) Kindb.  

 ɺʦʨʦʥʠʯʥʦ-ʛʦʣʫʙʠʯʥʦ-ʧʣʝʚʨʦʟʠʝʚʘʷ ʪʫʥʜʨʘ (4) ï Hermaphrodioso-Empetroso- Arctostaphyloso-

Uliginoso-Vaccinioso-Pleuroziosum. 

ʉʝʜʣʦʚʠʥʘ ʤʝʞʜʫ ʛʦʨʘʤʠ ʇʝʨʚʳʡ ʠ ɺʪʦʨʦʡ ɹʫʛʦʨ. ʉʦʦʙʱʝʩʪʚʦ ʦʧʠʩʘʥʦ 29.07.2005, 

ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʩʢʣʦʥʝ 17
0 
ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʵʢʩʧʦʟʠʮʠʠ. 

ɼʨʝʚʝʩʥʳʡ ʷʨʫʩ ʧʨʝʜʩʪʘʚʣʝʥ ʦʜʠʥʦʯʥʳʤʠ ʜʝʨʝʚʮʘʤʠ Betula tortuosa ʜʦ 0,7 ʤ ʚʳʩʦʪʦʡ, Pinus 

sibirica ʜʦ 0,5 ʤ, Picea obovata ʜʦ 0,4 ʤ. ʂʫʩʪʘʨʥʠʢʦʚʳʡ ʷʨʫʩ (ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 5%) ʩʦʩʪʦʠʪ ʠʟ 

Ledum palustre L. (ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 5%), Salix glauca L. (<1%). ʊʨʘʚʷʥʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʳʡ ʷʨʫʩ 

(ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 50%) ʦʙʨʘʟʫʶʪ: ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʧʦ 20% ï Empetrum hermaphroditum, 

Vaccinium uliginosum, ʧʦ 5% ï Arctous  aroti, Vaccinium vitis-idaea, <1% ï Huperzia selago (L.) Bernh. Ex  



2010 ɻʝʦʛʨʘʬʠʯʝʩʢʠʡ ʚʝʩʪʥʠʢ 2(13) 

 ʕʢʦʣʦʛʠʷ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ  

 17 

 

Schrank & C.Mart. ɿʘ ʧʨʝʜʝʣʘʤʠ ʫʯʝʪʥʦʡ ʧʣʦʱʘʜʢʠ ʚʩʪʨʝʯʘʝʪʩʷ Lycopodium lagopus (Laest.) Zinserl. Ex 

Kuzen. (L. clavatum L. ssp. Monostachyon (Grev. & Hook.) Selander.). ʄʦʭʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʳʡ ʷʨʫʩ 

(ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 60%) ʩʦʩʪʘʚʣʷʶʪ: ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 30% ï Pleurozium schreberi, 15% ï 

Ptilidium ciliare (L.) Hampe, ʧʦ 5% ï Cetraria laevigata, Dicranum polysetum Sw., ʧʦ 2% ï Cetraria islandica, 

Cladina rangiferina, 1% ï Cladina arbuscula, <1% ï Cladina stellaris. 

 ɻʦʣʫʙʠʯʥʦ-ʣʠʰʘʡʥʠʢʦʚʘʷ ʪʫʥʜʨʘ (5) ï Uliginoso-Vaccinioso-Cucullatoso-Cetrarioso-

Laevigatoso-Cetrarioso-Arbusculoso-Cladinosum. 

ɻʦʨʘ ʊʨʝʪʠʡ ɹʫʛʦʨ, ʧʣʘʪʦ ʥʘ ʶʞʥʦʡ ʦʢʦʥʝʯʥʦʩʪʠ. ʉʦʦʙʱʝʩʪʚʦ ʦʧʠʩʘʥʦ 08.08.2000, ʨʘʩʧʦʣʦʞʝʥʦ 

ʥʘ ʩʢʣʦʥʝ 2
0 
ʚʦʩʪʦʯʥʦʡ ʵʢʩʧʦʟʠʮʠʠ. ʆʙʥʘʞʝʥʥʳʝ ʢʘʤʥʠ ʟʘʥʠʤʘʶʪ 3% ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʦʙʱʝʩʪʚʘ. 

ɼʨʝʚʝʩʥʳʡ ʷʨʫʩ ʧʨʝʜʩʪʘʚʣʝʥ ʦʜʠʥʦʯʥʳʤʠ ʜʝʨʝʚʮʘʤʠ Pinus sibirica ʜʦ 1 ʤ ʚʳʩʦʪʦʡ, Picea obovata 

ʜʦ 0,4 ʤ, Betula tortuosa ʜʦ 0,2 ʤ. ʂʫʩʪʘʨʥʠʢʦʚʳʡ ʷʨʫʩ (ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ <5%) ʩʦʩʪʦʠʪ ʠʟ Salix 

glauca (ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 3%). ʊʨʘʚʷʥʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʳʡ ʷʨʫʩ (ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 40%) 

ʦʙʨʘʟʫʶʪ: ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 20% ï Vaccinium uliginosum, 10% ï Dryas x vagans Juz., ʧʦ 5% ï 

Anemonastrum biarmiense, Carex vaginata, <1% ï Arctous  aroti, Bistorta major, Bistorta vivipara (L.) 

S.F.Gray (Polygonum viviparum L.), Calamagrostis lapponica, Empetrum hermaphroditum, Festuca ruprechtii, 

Luzula frigida (Buchenau) Sam., Rhodiola rosea, Sanguisorba officinalis, Vaccinium vitis-idaea. ɿʘ ʧʨʝʜʝʣʘʤʠ 

ʫʯʝʪʥʦʡ ʧʣʦʱʘʜʢʠ ʚʩʪʨʝʯʘʶʪʩʷ: Arctostaphylos uva-ursi, Juncus trifidus L. ʄʦʭʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʳʡ ʷʨʫʩ 

(ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 75%) ʩʦʩʪʘʚʣʷʶʪ: ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʧʦ 20% ï Cetraria cucullata, Cetraria 

laevigata, Cladina arbuscula, 10% ï Cladina rangiferina, 5% ï Cladina stellaris, <1% ï Alectoria ochroleuca, 

Cetraria nivalis, Cladonia amaurocraea. 

 ɺʦʨʦʥʠʯʥʦ-ʣʠʰʘʡʥʠʢʦʚʘʷ ʪʫʥʜʨʘ (6) ï Hermaphrodioso-Empetroso-Arbusculoso-Cladinosum. 

ʉʝʜʣʦʚʠʥʘ ʤʝʞʜʫ ʛʦʨʘʤʠ ʊʨʝʪʠʡ ʠ ɺʪʦʨʦʡ ɹʫʛʦʨ. ʉʦʦʙʱʝʩʪʚʦ ʦʧʠʩʘʥʦ 10.08.2000, ʨʘʩʧʦʣʦʞʝʥʦ 

ʥʘ ʩʢʣʦʥʝ 3
0 
ʶʛʦ-ʟʘʧʘʜʥʦʡ ʵʢʩʧʦʟʠʮʠʠ. ʆʙʥʘʞʝʥʥʳʝ ʢʘʤʥʠ ʟʘʥʠʤʘʶʪ 3% ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʦʙʱʝʩʪʚʘ.  

ɼʨʝʚʝʩʥʳʡ ʷʨʫʩ ʧʨʝʜʩʪʘʚʣʝʥ ʦʜʠʥʦʯʥʳʤʠ ʜʝʨʝʚʮʘʤʠ Pinus sibirica ʜʦ 1,5 ʤ ʚʳʩʦʪʦʡ, Betula 

tortuosa ʜʦ 1 ʤ, Picea obovata ʜʦ 0,5 ʤ. ʂʫʩʪʘʨʥʠʢʦʚʳʡ ʷʨʫʩ (ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ <5%) ʩʦʩʪʦʠʪ ʠʟ 

Salix glauca (ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ <1%). ʊʨʘʚʷʥʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʳʡ ʷʨʫʩ (ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 20%) 

ʦʙʨʘʟʫʶʪ: ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 10% ï Empetrum hermaphroditum, 5% ï Vaccinium vitis-idaea, 3% ï 

Vaccinium uliginosum, ʧʦ 1% ï Arctostaphylos uva-ursi, Arctous  aroti, <1% ï Anemonastrum biarmiense, 

Bistorta major, Calamagrostis lapponica, Campanula rotundifolia, Festuca ruprechtii. ʄʦʭʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʳʡ 

ʷʨʫʩ (ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 85%) ʩʦʩʪʘʚʣʷʶʪ: ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 30% ï Cladina arbuscula, ʧʦ 10% ï 

Alectoria ochroleuca, Cetraria cucullata, Cetraria laevigata, Cetraria nivalis, Cladonia amaurocraea, 5% ï 

Cladina rangiferina, <1% ï Cladina stellaris, Cladonia subulata (L.) F.H.Wigg., Cladonia uncialis (L.) 

F.H.Wigg., Polytrichum juniperinum. 

 ɻʦʣʫʙʠʯʥʦ-ʤʦʭʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʘʷ ʧʷʪʥʠʩʪʘʷ ʪʫʥʜʨʘ (7) ï Uliginoso-Vaccinioso-Cucullatoso-

Cetrarioso-Laevigatoso-Cetrarioso-Arbusculoso-Cladinosum. 

ʉʝʜʣʦʚʠʥʘ ʤʝʞʜʫ ʛʦʨʘʤʠ ʊʨʝʪʠʡ ʠ ɺʪʦʨʦʡ ɹʫʛʦʨ. ʉʦʦʙʱʝʩʪʚʦ ʦʧʠʩʘʥʦ 10.08.2000, ʨʘʩʧʦʣʦʞʝʥʦ 

ʥʘ ʩʢʣʦʥʝ 1
0 
ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʵʢʩʧʦʟʠʮʠʠ. ʆʙʥʘʞʝʥʥʳʝ ʧʷʪʥʘ ʛʨʫʥʪʘ ʩ ʛʘʣʴʢʦʡ ʨʘʟʤʝʨʘʤʠ ʚ ʩʨʝʜʥʝʤ 1ʭ1 

ʤ ʟʘʥʠʤʘʶʪ 40% ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʦʙʱʝʩʪʚʘ.  

ɼʨʝʚʝʩʥʳʡ ʷʨʫʩ ʧʨʝʜʩʪʘʚʣʝʥ ʦʜʠʥʦʯʥʳʤʠ ʜʝʨʝʚʮʘʤʠ Larix sibirica Ledeb. ɺr ʩʦʪʦʡ, Betula 

tortuosa ʜʦ 1 ʤ, Pinus sibirica ʜʦ 0,5 ʤ. ʂʫʩʪʘʨʥʠʢʦʚʳʡ ʷʨʫʩ (ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ <5%) ʩʦʩʪʦʠʪ ʠʟ: 

Salix glauca (ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 1%), Salix phylicifolia L. (<1%). ʊʨʘʚʷʥʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʳʡ ʷʨʫʩ 

(ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 40%) ʦʙʨʘʟʫʶʪ: ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 25% ï Vaccinium uliginosum, ʧʦ 5% ï 

Arctous  aroti, Empetrum hermaphroditum, 3% ï Dryas octopetala L. Subsp. Subincisa, ʧʦ 1% ï Bistorta 

major, Carex vaginata, <1% ï Anemonastrum biarmiense, Arctostaphylos uva-ursi, Bistorta vivipara, 

Calamagrostis lapponica, Campanula rotundifolia, Carex  arotids  ʠ L., Festuca ruprechtii, Lagotis uralensis 

Schischk., Lloydia serotina, Sanguisorba polygama Nyl., Saussurea  aroti, Vaccinium vitis-idaea. ʄʦʭʦʚʦ-

ʣʠʰʘʡʥʠʢʦʚʳʡ ʷʨʫʩ (ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 75%) ʩʦʩʪʘʚʣʷʶʪ: ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 25% ï 

Racomitrium lanuginosum (Hedw.) Brid., 15% ï Cetraria cucullata, ʧʦ 10% ï Cladina arbuscula, Cladonia 

amaurocraea, ʧʦ 5% ï Cetraria laevigata, Cladina rangiferina, Dicranum spadiceum, <1% ï Alectoria 

ochroleuca, Aulacomnium turgidum (Wahlenb.) Schwaegr., Cladina stellaris, Cladonia uncialis, Hylocomium 

splendens (Hedw.) Schimp.   In  B.S.G., Pleurozium schreberi, Polytrichum juniperinum, Ptilium crista-

castrensis (Hedw.) De Not., Rhytidium rugosum. 

 ɺʳʧʦʣʥʝʥʦ ʩʨʘʚʥʝʥʠʝ ʠʟʫʯʝʥʥʳʭ ʪʫʥʜʨʦʚʳʭ ʩʦʦʙʱʝʩʪʚ ʩ ʧʦʤʦʱʴʶ ʨʘʩʩʪʦʷʥʠʷ ɽʚʢʣʠʜʘ 

(ʨʠʩʫʥʦʢ). ɺʳʯʠʩʣʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ɽʚʢʣʠʜʘ ʠ ʢʣʘʩʪʝʨʠʟʘʮʠʷ ʩʦʦʙʱʝʩʪʚ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʧʦʤʦʱʴʶ 

ʧʨʦʛʨʘʤʤʳ Statistica 6.1. ʄʝʪʦʜ ʦʙʲʝʜʠʥʝʥʠʷ ʢʣʘʩʪʝʨʦʚ ï ʚʟʚʝʰʝʥʥʦʝ ʧʦʧʘʨʥʦʝ ʩʨʝʜʥʝʝ. 
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ɼʝʥʜʨʦʛʨʘʤʤʘ ʩʭʦʜʩʪʚʘ (ʨʘʩʩʪʦʷʥʠʝ ɽʚʢʣʠʜʘ) ʪʫʥʜʨʦʚʳʭ ʩʦʦʙʱʝʩʪʚ ʭʨ. ʇʝʨʝʚʘʣʴʥʳʡ; ʧʦ ʦʩʠ ʍ ï ʨʘʩʩʪʦʷʥʠʝ 

ɽʚʢʣʠʜʘ, ʧʦ ʦʩʠ  Y ï ʥʦʤʝʨʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʘʩʩʦʮʠʘʮʠʡ 

 

 ʂʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ, ʧʦ ʩʦʩʪʘʚʫ ʠ ʦʙʠʣʠʶ ʚʠʜʦʚ ʚʳʜʝʣʷʶʪʩʷ ʜʚʝ ʩʭʦʜʥʳʝ ʛʨʫʧʧʳ. ɺ ʧʝʨʚʫʶ 

ʚʭʦʜʷʪ ʛʦʣʫʙʠʯʥʦ-ʘʨʢʪʦʫʩʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʘʷ ʢʘʤʝʥʠʩʪʘʷ ʠ ʛʦʣʫʙʠʯʥʦ-ʣʠʰʘʡʥʠʢʦʚʘʷ ʪʫʥʜʨʳ, ʚ ʥʝʩʢʦʣʴʢʠʭ 

ʯʝʨʪʘʭ ʥʝ  ʩʦʚʧʘʜʘʝʪ ʩ ʥʠʤʠ ʚʦʨʦʥʠʯʥʦ-ʣʠʰʘʡʥʠʢʦʚʘʷ ʪʫʥʜʨʘ. ɺʪʦʨʫʶ ʛʨʫʧʧʫ ʦʙʨʘʟʫʶʪ ʪʦʣʦʢʥʷʥʢʦ-

ʛʦʣʫʙʠʯʥʦ-ʣʠʰʘʡʥʠʢʦʚʘʷ ʢʘʤʝʥʠʩʪʘʷ ʠ ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʘʷ ʪʫʥʜʨʳ. ɺ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʚʩʝʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʚʦʨʦʥʠʯʥʦ-ʛʦʣʫʙʠʯʥʦ-ʧʣʝʚʨʦʟʠʝʚʘʷ ʪʫʥʜʨʘ. 

 ɼʣʷ ʭʨ. ʇʝʨʝʚʘʣʴʥʳʡ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ 7 ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʘʩʩʦʮʠʘʮʠʡ 

ʛʦʨʥʳʭ ʪʫʥʜʨ. ʀʟ ʥʠʭ ʧʦ ʟʘʥʠʤʘʝʤʦʡ ʧʣʦʱʘʜʠ ʚ ʧʦʨʷʜʢʝ ʫʤʝʥʴʰʝʥʠʷ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʩʣʝʜʫʶʱʠʡ ʨʷʜ: 

ʛʦʣʫʙʠʯʥʦ-ʤʦʭʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʘʷ ʧʷʪʥʠʩʪʘʷ ʪʫʥʜʨʘ, ʛʦʣʫʙʠʯʥʦ-ʣʠʰʘʡʥʠʢʦʚʘʷ ʪʫʥʜʨʘ, ʚʦʨʦʥʠʯʥʦ-

ʣʠʰʘʡʥʠʢʦʚʘʷ ʪʫʥʜʨʘ, ʪʦʣʦʢʥʷʥʢʦ-ʛʦʣʫʙʠʯʥʦ-ʣʠʰʘʡʥʠʢʦʚʘʷ ʢʘʤʝʥʠʩʪʘʷ ʪʫʥʜʨʘ, ʛʦʣʫʙʠʯʥʦ-ʘʨʢʪʦʫʩʦʚʦ-

ʣʠʰʘʡʥʠʢʦʚʘʷ ʢʘʤʝʥʠʩʪʘʷ ʪʫʥʜʨʘ, ʚʦʨʦʥʠʯʥʦ-ʛʦʣʫʙʠʯʥʦ-ʧʣʝʚʨʦʟʠʝʚʘʷ ʪʫʥʜʨʘ, ʢʫʩʪʘʨʥʠʯʢʦʚʦ-

ʣʠʰʘʡʥʠʢʦʚʘʷ ʪʫʥʜʨʘ. 

 ɺʦ ʚʩʝʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʦʪʩʫʪʩʪʚʫʶʪ ʧʨʠʟʥʘʢʠ ʜʝʛʨʘʜʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. 
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S.V. Balandin 

TUNDRA VEGETATION OF RIDGE PEREVALNY (SVERDLOVSK AREA)  

 

The characteristic of 7 tundra associations of ridge Perevalny is given: Uliginoso-Vaccinioso-Arctouoso-

Laevigatoso-Cetrarioso-Arbusculoso-Cladinosum, Arctostaphyloso-Uliginoso-Vaccinioso-Cucullatoso-Cetrarioso-

Portentoso-Cladinoso-Stellarioso-Cladinoso-Laevigatoso-Cetrariosum, Hermaphrodioso-Empetroso-

Arctostaphyloso-Uliginoso-Vaccinioso-Stellarioso-Cladinoso-Rangiferinoso-Cladinosum, Hermaphrodioso-

Empetroso-Arctostaphyloso-Uliginoso-Vaccinioso-Pleuroziosum, Uliginoso-Vaccinioso-Cucullatoso-Cetrarioso-

Laevigatoso-Cetrarioso-Arbusculoso-Cladinosum, Hermaphrodioso-Empetroso-Arbusculoso-Cladinosum, 

Uliginoso-Vaccinioso-Cucullatoso-Cetrarioso-Laevigatoso-Cetrarioso-Arbusculoso-Cladinosum. Are most similar 

on a species composition and an abundance of species of tundra: Uliginoso-Vaccinioso-Arctouoso-Laevigatoso-

Cetrarioso-Arbusculoso-Cladinosum, Uliginoso-Vaccinioso-Cucullatoso-Cetrarioso-Laevigatoso-Cetrarioso-

Arbusculoso-Cladinosum, Hermaphrodioso-Empetroso-Arbusculoso-Cladinosum, and also Arctostaphyloso-

Uliginoso-Vaccinioso-Cucullatoso-Cetrarioso-Portentoso-Cladinoso-Stellarioso-Cladinoso-Laevigatoso-

Cetrariosum, Hermaphrodioso-Empetroso- Arctostaphyloso-Uliginoso-Vaccinioso-Stellarioso-Cladinoso-

Rangiferinoso-Cladinosum. Most differs from all tundra Hermaphrodioso-Empetroso-Arctostaphyloso-Uliginoso-

Vaccinioso-Pleuroziosum. In all associations there are no degradation signs. 
K e y w o r d s: tundra vegetation; ridge Perevalny; Sverdlovsk area. 
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ʄ.ʉ. ʆʙʦʨʠʥ  

 

ʆʉʆɹɽʅʅʆʉʊʀ ɸʅɸʃʀɿɸ ʈɽʂʈɽɸʎʀʆʅʅʆʁ ʀ ɸʅʊʈʆʇʆɻɽʅʅʆʁ ʅɸɻʈʋɿʂʀ  

ɺʉʃɽɼʉʊɺʀɽ ʉɸʅɸʊʆʈʅʆ-ʂʋʈʆʈʊʅʆʁ ʀ ʊʋʈʀʉʊʉʂʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ 

 

ʇʝʨʤʩʢʠʡ ʬʠʣʠʘʣ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ, ʵʢʦʥʦʤʠʢʠ ʠ 

ʧʨʘʚʘ. 614000,  ʛ. ʇʝʨʤʴ, ʫʣ, 9-ʛʦ ʄʘʷ, ʜ. 21, ʝ-mail: matvey_uk@rambler.ru 

 

ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʦʮʝʥʢʠ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ 

ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʚʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʝʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʜʘʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʇʨʠʚʝʜʝʥʘ ʩʪʨʫʢʪʫʨʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʛʨʫʟʦʢ ʜʣʷ ʜʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

ʂ ʣ ʶ ʯ ʝ ʚ ʳ ʝ   ʩ ʣ ʦ ʚ ʘ: ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʥʘʛʨʫʟʢʘ; ʨʝʢʨʝʘʮʠʷ; ʪʫʨʠʟʤ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʛʣʫʙʦʢʠʡ ʠ ʚʩʝʩʪʦʨʦʥʥʠʡ ʘʥʘʣʠʟ ʧʨʦʙʣʝʤʳ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʦʙʱʝʩʪʚʘ ʠ ʧʨʠʨʦʜʳ ʚ ʮʝʣʷʭ ʨʘʟʨʘʙʦʪʢʠ ʦʩʥʦʚ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʟʜʦʨʦʚʦʡ ʜʣʷ ʯʝʣʦʚʝʢʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ. ʊʘʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʝʜʫʪʩʷ ʚ ʨʘʤʢʘʭ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʥʘʫʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʥʘʟʳʚʘʝʤʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝʤ. 

ʈʝʢʨʝʘʮʠʦʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ ʢʨʦʤʝ ʘʢʮʝʥʪʘ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪ rʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʜʫʭʦʚʥʦʛʦ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʚʳʜʝʣʷʝʪ ʠ 

ʥʝʢʦʪʦʨʳʝ ʤʦʤʝʥʪʳ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʠʨʦʜʫ.  

ʇʦʧʳʪʘʝʤʩʷ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʣʠʷʥʠʝ ʨʝʢʨʝʘʮʠʠ ʥʘ ʩʦʩʪʦʷʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ 

ʢʦʥʢʨʝʪʥʦʤ ʧʨʠʤʝʨʝ (ʋʩʪʴ-ʂʘʯʢʠʥʩʢʦʡ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʟʦʥʳ) ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ 

ʤʠʥʠʤʠʟʘʮʠʠ ʝʝ ʚʣʠʷʥʠʷ. 

 

 

                                                 
É ʆʙʦʨʠʥ ʄ.ʉ., 2010 

mailto:matvey_uk@rambler.ru
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ʈʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʦʡ ʥʘʟʳʚʘʶʪ ʩʪʝʧʝʥʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʦʪʜʳʭʘʶʱʠʭ ʣʶʜʝʡ 

(ʪʫʨʠʟʤ, ʦʪʜʳʭ, ʣʝʯʝʥʠʝ, ʩʙʦʨ ʜʘʨʦʚ ʣʝʩʘ, ʩʧʦʨʪʠʚʥʘʷ ʦʭʦʪʘ, ʨʳʙʦʣʦʚʩʪʚʦ ʠ ʜʨ.), ʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ  

ʩʨʝʜʩʪʚ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʘʯʥʳʭ ʠ ʚʨʝʤʝʥʥʳʭ ʞʠʣʠʱ ʠ ʜʨʫʛʠʭ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ ʠʣʠ 

ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʦʙʲʝʢʪʳ (ʞʠʚʦʧʠʩʥʳʝ ʤʝʩʪʘ, ʧʘʤʷʪʥʠʢʠ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʜʨ.).  

ɺ ʵʪʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʥʘʛʨʫʟʢʘ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʚ ʚʠʜʝ  ʦʙʱʝʛʦ ʧʦʥʷʪʠʷ. ʆʜʥʘʢʦ ʜʣʷ 

ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ ʦʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʢ ʦʧʨʝʜʝʣʸʥʥʘʷ ʚʝʣʠʯʠʥʘ, ʠ ʪʘʢʦʡ ʚʝʣʠʯʠʥʦʡ 

ʙʫʜʝʪ ʢʦʣʠʯʝʩʪʚʦ ʦʪʜʳʭʘʶʱʠʭ, ʧʨʝʙʳʚʘʶʱʠʭ ʥʘ ʝʜʠʥʠʮʝ ʧʣʦʱʘʜʠ ʟʘ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ. ɽʝ ʚʳʨʘʞʘʶʪ 

ʠʣʠ ʚ ʨʘʟʤʝʨʥʦʩʪʠ ʚʨʝʤʝʥʠ ï ʯʝʣ.-ʯʘʩ/ʛʘ ʠʣʠ ʯʝʣ.-ʜʝʥʴ/ʛʘ, ʠʣʠ ʚ ʙʝʟʚʨʝʤʝʥʥʦʡ (ʝʜʠʥʦʚʨʝʤʝʥʥʦʡ) 

ʧʣʦʪʥʦʩʪʠ ʦʪʜʳʭʘʶʱʠʭ ï ʯʝʣ/ʛʘ. ʅʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʝ ʧʦʯʚʝʥʥʳʡ ʠ 

ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ. 

ʆʩʥʦʚʥʳʝ ʥʘʨʫʰʝʥʠʷ, ʦʪʨʘʞʘʶʱʠʝʩʷ ʥʘ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʤ ʢʦʤʧʣʝʢʩʝ ʠ ʧʦʯʚʝʥʥʦʡ ʬʘʫʥʝ, 

ʩʚʷʟʘʥʳ ʩ  ʚʳʪʘʧʪʳʚʘʥʠʝʤ. ʆʥʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʧʨʷʤʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʨʘʩʪʝʥʠʡ ʠ 

ʚʝʨʭʥʝʛʦ ʛʦʨʠʟʦʥʪʘ ʧʦʯʚ ʠ ʚ ʚʠʜʝ ʢʦʩʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ï ʯʝʨʝʟ ʫʭʫʜʰʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʧʦʯʚʳ. ʀʥʞʝʥʝʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʪʦʷʱʠʡ ʯʝʣʦʚʝʢ ʜʘʚʠʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʩ 

ʩʠʣʦʡ 200 ʛ/ʩʤ
2
, ʘ ʛʫʣʷʶʱʠʡ ï ʜʦ 47 ʢʛ/ʩʤ

2
[4; 7]. 

ʆʪʨʠʮʘʪʝʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʚʳʪʘʧʪʳʚʘʥʠʷ ʜʣʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ 7 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʩʪʘʜʠʡ 1;7 :  

I ï ʠʩʪʠʨʘʥʠʝ ʦʧʘʜʘ ʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʫʤʝʥʴʰʝʥʠʝ ʛʣʫʙʠʥʳ ʛʫʤʫʩʦʚʦʛʦ ʩʣʦʷ;  

II - ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʨʛʘʥʠʢʠ ʚ ʧʦʯʚʝ;  

III  ï ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʠ ʫʤʝʥʴʰʝʥʠʝ ʧʦʨʠʩʪʦʩʪʠ ʧʦʯʚʳ;  

IV , V ʠ VI ï ʫʤʝʥʴʰʝʥʠʝ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʦʯʚ, ʦʩʦʙʝʥʥʦ ʩ ʪʦʥʢʠʤʠ ʠʣʠʩʪʳʤʠ ʬʨʘʢʮʠʷʤʠ, 

ʫʤʝʥʴʰʝʥʠʝ ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʫʚʝʣʠʯʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ;  

VII  ï ʫʚʝʣʠʯʝʥʠʝ ʵʨʦʟʠʠ ʧʦʯʚ, ʨʘʟʚʠʪʠʝ ʧʣʦʩʢʦʩʪʥʦʡ ʵʨʦʟʠʠ ʠ ʩʤʳʚʘ. ɺʠʟʫʘʣʴʥʦ ʨʝʢʨʝʘʮʠʦʥʥʘʷ 

ʜʠʛʨʝʩʩʠʷ ʧʦʯʚ ʚʠʜʥʘ ʥʘ ʧʦʩʣʝʜʥʝʡ ʵʨʦʟʠʦʥʥʦʡ ʩʪʘʜʠʠ ʠʟʤʝʥʝʥʠʷ, ʢʦʛʜʘ ʪʨʘʚʷʥʦʡ ʧʦʢʨʦʚ ʯʘʩʪʠʯʥʦ 

ʨʘʟʨʫʰʝʥ ʠ ʧʷʪʥʘ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʩʙʦʷ ʦʙʥʘʞʝʥʳ. ɺ ʤʝʩʪʘʭ ʧʦʚʳʰʝʥʥʦʡ ʩʫʭʦʩʪʠ ʩʚʷʟʠ ʤʝʞʜʫ 

ʧʦʯʚʝʥʥʳʤʠ ʯʘʩʪʠʮʘʤʠ ʥʘʨʫʰʘʶʪʩʷ ʠ ʦʙʨʘʟʫʶʪʩʷ ʩʚʦʙʦʜʥʳʝ ʧʝʨʝʤʝʱʘʶʱʠʝʩʷ ʧʝʩʢʠ. ʇʨʠ ʯʨʝʟʤʝʨʥʦʤ 

ʫʚʣʘʞʥʝʥʠʠ ʫʧʣʦʪʥʝʥʠʝ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʦʚ ʚʝʜʸʪ ʢ ʟʘʙʦʣʘʯʠʚʘʥʠʶ. ʋʧʣʦʪʥʝʥʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʚʳʪʘʧʪʳʚʘʥʠʷ ʟʘʪʨʘʛʠʚʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʝʨʭʥʠʡ ʩʣʦʡ ʧʦʯʚʳ (10 ï 15 ʩʤ), ʥʦ ʝʛʦ ʚʣʠʷʥʠʝ 

ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʠ ʩʦʜʝʨʞʘʥʠʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʥʘ ʚʩʸʤ ʧʨʦʬʠʣʝ. 

ɺʘʞʥʝʡʰʠʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʠ ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ 

ʥʘ ʥʝʝ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ (ʚ ʯʘʩʪʥʦʩʪʠ, ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ), ʷʚʣʷʝʪʩʷ ʫʧʣʦʪʥʝʥʠʝ ʧʦʯʚʳ. ʕʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʚʳʷʚʣʝʥ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʦʚ ʋʩʪʴ-ʂʘʯʢʠʥʩʢʦʡ ʢʫʨʦʨʪʥʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʟʦʥʳ. 

ʅʘ ʦʩʥʦʚʝ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʲʝʤʥʦʛʦ ʚʝʩʘ ʧʦʯʚ (ʪʘʙʣʠʮʘ) ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʧʘʢʝʪʝ MapInfo ʩʦʩʪʘʚʣʝʥʘ 

ʩʭʝʤʘ ʟʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʚʝʣʠʯʠʥʝ ʦʙʲʝʤʥʦʛʦ ʚʝʩʘ (ʩʤ. ʨʠʩʫʥʦʢ). 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʵʪʠʭ 

ʜʘʥʥʳʭ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʊʨʝʙʫʝʪʩʷ ʪʘʢʞʝ  ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʘʞʜʦʤ ʫʯʘʩʪʢʝ, ʛʜʝ ʦʪʦʙʨʘʥʘ ʧʨʦʙʘ, ʠ ʦ 

ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʡʦʥʘ ʚ ʮʝʣʦʤ, ʪ.ʝ. ʜʘʥʥʳʝ ʦʙ ʫʚʣʘʞʥʝʥʥʦʩʪʠ, ʦ ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴʥʳʭ ʫʛʦʜʠʡ, ʦʙ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʭ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʠʣʠ ʨʝʢʨʝʘʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʝʪ ʝʱʝ ʨʷʜ ʬʘʢʪʦʨʦʚ, 

ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʧʣʦʪʥʦʩʪʴ ʧʦʯʚʳ. 

1. ʋʚʣʘʞʥʝʥʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ. ʏʝʤ ʚʳʰʝ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ, ʪʝʤ ʤʝʥʴʰʝ ʝʝ ʧʣʦʪʥʦʩʪʴ. 

ʋʧʣʦʪʥʝʥʥʦʩʪʴ ʧʦʯʚʳ ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʘʞʝ ʧʨʠ ʤʘʣʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʝ, ʧʦʩʢʦʣʴʢʫ ʩʫʭʘʷ 

ʧʦʯʚʘ ʩʘʤʘ ʧʦ ʩʝʙʝ ʧʣʦʪʥʘʷ, ʘ ʧʨʠ ʨʝʢʨʝʘʮʠʦʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʦʥʘ ʝʱʝ ʙʦʣʝʝ ʫʧʣʦʪʥʷʝʪʩʷ. 

ʆʧʪʠʤʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʫʤʝʨʝʥʥʦʝ ʫʚʣʘʞʥʝʥʠʝ ʠ ʭʦʨʦʰʠʡ ʜʨʝʥʘʞ; ʧʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʫʧʣʦʪʥʝʥʠʠ 

ʪʘʢʦʡ ʧʦʯʚʳ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʣʦʞʠʪʝʣʴʥʦʤʫ ʨʝʟʫʣʴʪʘʪʫ, ʧʦʩʢʦʣʴʢʫ ʧʦʯʚʫ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ 

ʩʨʘʚʥʠʪʴ ʩ çʛʫʙʢʦʡè. 

2. ɺʣʠʷʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ (ʟʘʜʝʨʥʦʚʘʥʥʦʩʪʠ). ʆʩʦʙʝʥʥʦ ʦʢʦʣʦ ʣʝʩʘ ʠ ʥʘ ʦʯʝʥʴ ʟʘʨʦʩʰʠʭ 

ʪʨʘʚʦʩʪʦʝʤ ʤʝʩʪʘʭ ʧʣʦʪʥʦʩʪʴ ʚʝʨʭʥʝʛʦ ʛʦʨʠʟʦʥʪʘ ʧʦʯʪʠ ʚʩʝʛʜʘ ʙʫʜʝʪ ʚʳʩʦʢʦʡ ʠʟ-ʟʘ ʢʦʨʥʝʦʙʠʪʘʝʤʦʛʦ 

ʩʣʦʷ ʨʘʩʪʝʥʠʡ, ʥʦ ʦʥʘ ʤʝʥʴʰʝ ʧʦʜʚʝʨʞʝʥʘ ʚʦʟʜʝʡʩʪʚʠʶ ʦʪ  ʚʳʪʘʧʪʳʚʘʥʠʷ, ʪʘʢ ʢʘʢ ʧʣʘʩʪʠʯʥʦʩʪʴ ʧʦʯʚʳ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠ ʩʠʣʴʥʦʡ ʟʘʜʝʨʥʦʚʘʥʥʦʩʪʠ. 

3. ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ɺʳʧʘʩ ʩʢʦʪʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʧʣʦʪʥʝʥʠʶ ʣʶʙʦʛʦ ʪʠʧʘ ʧʦʯʚ. 

ʉʝʥʦʢʦʰʝʥʠʝ ʠʥʦʛʜʘ ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʩʝʥʦʢʦʩʥʳʝ ʫʛʦʜʠʷ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʢʨʘʡʥʝ ʧʝʨʝʫʚʣʘʞʥʝʥʥʳʭ ʧʦʯʚʘʭ, ʪʦ ʚʦʜʥʦ-ʚʦʟʜʫʰʥʳʡ ʨʝʞʠʤ ʧʦʯʚ ʫʣʫʯʰʘʝʪʩʷ. ʅʘ 

ʩʫʭʫʶ ʧʦʯʚʫ ʩʝʥʦʢʦʰʝʥʠʝ ʦʢʘʟʳʚʘʝʪ ʦʙʨʘʪʥʳʡ ʵʬʬʝʢʪ. 

4. ʆʩʚʦʝʥʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ. ɸʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ (ʟʘʩʪʨʦʡʢʘ ʪʝʨʨʠʪʦʨʠʠ, ʚʳʨʫʙʢʘ ʣʝʩʘ, 

ʨʝʢʨʝʘʮʠʦʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ) ʚʩʝʛʜʘ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʫʚʝʣʠʯʠʚʘʝʪ ʧʣʦʪʥʦʩʪʴ ʧʦʯʚʳ. 
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5. ʈʘʟʚʠʪʠʝ ʜʦʨʦʞʥʦ-ʪʨʦʧʠʥʦʯʥʦʡ ʩʝʪʠ. ʇʨʠ ʙʝʟʜʦʨʦʞʥʦʡ ʨʝʢʨʝʘʮʠʠ ʧʣʦʪʥʦʩʪʴ ʧʦʯʚʳ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʜʦʨʦʛʝ, ʥʦ ʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʜʦ 10 ʤ ʦʪ ʥʝʝ. ɼʦʨʦʞʥʘʷ ʨʝʢʨʝʘʮʠʷ 

ʤʠʥʠʤʠʟʠʨʫʝʪ ʫʧʣʦʪʥʝʥʠʝ ʧʦʯʚʳ, ʯʪʦ ʧʦʟʠʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʧʨʠʣʝʛʘʶʱʠʭ 

ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚ. 

ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʧʦʯʚʳ ʠʤʝʶʪ ʟʘʣʠʚʥʳʝ ʣʫʛʘ ʠ ʧʝʨʝʫʚʣʘʞʥʝʥʥʳʝ ʙʝʨʝʛʘ 

ʟʘʣʠʚʦʚ ï 0,54 ʠ 0,48 ʛ/ʩʤ
3
 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʩʤ. ʪʘʙʣʠʮʫ). ʇʨʠ ʧʨʠʙʣʠʞʝʥʠʠ ʢ ʜʦʨʦʛʘʤ (ʜʦ 3-6 ʤ) 

ʧʣʦʪʥʦʩʪʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʩʦʩʪʘʚʣʷʝʪ 0,57 ʛ/ʩʤ
3
. ʅʘ ʨʝʜʢʦ ʧʦʩʝʱʘʝʤʳʭ ʟʘʙʦʣʦʯʝʥʥʳʭ ʙʝʨʝʛʘʭ ʟʘʣʠʚʦʚ 

ʧʣʦʪʥʦʩʪʴ ʛʨʫʥʪʘ ʨʘʚʥʘ 0,58 ʛ/ʩʤ
3
. ɿʘʣʠʚʥʳʝ ʣʫʛʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʦʜ ʩʪʦʷʥʢʠ ʨʝʢʨʝʘʥʪʦʚ, ʠ 

ʟʘʙʦʣʦʯʝʥʥʳʝ ʫʯʘʩʪʢʠ ʠʤʝʶʪ ʟʥʘʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ 0,60 ʠ 0,65 ʛ/ʩʤ
3
 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ ʚʳʧʘʩʝ ʩʢʦʪʘ ʥʘ 

ʫʚʣʘʞʥʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʧʣʦʪʥʦʩʪʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 10-20% [2; 4]. 

ɺʳʩʦʢʠʝ ʠ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʧʦʯʚʳ ʠʤʝʶʪ ʚʝʩʴʤʘ ʟʘʜʝʨʥʦʚʘʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, 

ʩʫʭʦʜʦʣʴʥʳʝ ʣʫʛʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʦʜ ʩʝʥʦʢʦʩ, ʛʨʫʥʪʦʚʳʝ ʜʦʨʦʛʠ ʠ ʪʝʨʨʠʪʦʨʠʠ ʰʦʩʩʝ, ʘ ʪʘʢʞʝ ʤʝʩʪʘ 

ʩʪʦʷʥʦʢ ʨʝʢʨʝʘʥʪʦʚ. ɿʜʝʩʴ ʧʣʦʪʥʦʩʪʴ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 1,0 ʜʦ 1,88 ʛ/ʩʤ
3
. ʇʣʦʪʥʦʩʪʴ ʣʝʩʥʳʭ ʧʦʯʚ ʪʘʢʞʝ  

ʠʟʤʝʥʷʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʠ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 0,9 ï 1,24 ʛ/ʩʤ
3
.  

ɺ ʩʠʩʪʝʤʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʥʦʨʤʠʨʦʚʘʥʠʷ ʈʦʩʩʠʠ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʪʩʫʪʩʪʚʫʶʪ ʩʪʘʥʜʘʨʪʳ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʧʣʦʪʥʦʩʪʴ ʨʘʟʥʳʭ ʪʠʧʦʚ ʧʦʯʚ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ɺ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʝʩʪʴ 

ʨʷʜ ʨʘʙʦʪ, ʢʘʩʘʶʱʠʭʩʷ ʚʣʠʷʥʠʷ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʧʣʦʪʥʦʩʪʴ ʣʝʩʥʳʭ ʧʦʯʚ ʊʘʤ ʞʝ . 

ɺ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ 

ʭʚʦʡʥʳʭ ʣʝʩʦʚ ʷʚʣʷʝʪʩʷ ʦʙʲʝʤʥʘʷ ʤʘʩʩʘ ʚʝʨʭʥʝʛʦ 10-ʩʘʥʪʠʤʝʪʨʦʚʦʛʦ ʩʣʦʷ ʩʫʧʝʩʯʘʥʦʡ 

ʩʨʝʜʥʝʧʦʜʟʦʣʠʩʪʦʡ ʧʦʯʚʳ, ʨʘʚʥʘʷ 0,90-1,25 ʛ/ʩʤ
3
. ʇʨʠ ʧʣʦʪʥʦʩʪʠ 1,35-1,45 ʛ/ʩʤ

3
  ʣʝʩʥʳʝ ʠ 

ʣʝʩʦʣʫʛʦʚʳʝ ʚʠʜʳ ʠʩʯʝʟʘʶʪ, ʘ ʩʦʨʥʳʝ ʥʘʯʠʥʘʶʪ ʠʥʪʝʥʩʠʚʥʦ ʚʥʝʜʨʷʪʴʩʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʥʘʯʝʥʠʝ 

ʧʣʦʪʥʦʩʪʠ ʧʦʯʚʳ 1,45 ʛ/ʩʤ
3
 ʷʚʣʷʝʪʩʷ ʛʨʘʥʠʮʝʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʣʝʩʥʳʭ ʙʠʦʛʝʦʮʝʥʦʟʦʚ ʢ ʨʝʢʨʝʘʮʠʦʥʥʦʤʫ 

ʚʦʟʜʝʡʩʪʚʠʶ [4]. 

 

 
 

ɿʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʟʘʣʠʚʦʚ ʧʦ ʦʙʲʝʤʥʦʡ ʚʝʣʠʯʠʥʝ ʧʦʯʚ 

 

 - 0,48-0,60 ʛ/ʩʤ
3
 

- 0,61-0,80 ʛ/ʩʤ
3
 

- 0,81-1,10 ʛ/ʩʤ
3
 

- 1,11-1,30 ʛ/ʩʤ
3
 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʧʣʦʪʥʦʩʪʠ ʧʦʯʚ ʣʝʩʥʳʝ ʤʘʩʩʠʚʳ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʋʩʪʴ-ʂʘʯʢʠʥʩʢʦʡ ʢʫʨʦʨʪʥʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʟʦʥʳ ʥʘʭʦʜʷʪʩʷ ʚ ʫʩʪʦʡʯʠʚʦʤ ʵʢʦʣʦʛʠʯʝʩʢʦʤ 

ʩʦʩʪʦʷʥʠʠ. ʇʣʦʪʥʦʩʪʴ ʵʪʠʭ ʧʦʯʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ I-II ʩʪʘʜʠʷʤ ʧʦʯʚʝʥʥʦʡ ʜʠʛʨʝʩʩʠʠ, ʯʪʦ ʪʘʢʞʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ  ʫʩʪʦʡʯʠʚʦʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʜʘʥʥʳʭ ʣʝʩʥʳʭ ʙʠʦʮʝʥʦʟʦʚ. 

ʇʣʦʪʥʦʩʪʴ ʣʫʛʦʚʳʭ ʘʣʣʶʚʠʘʣʴʥʳʭ ʧʦʯʚ ʚ ʦʩʥʦʚʥʦʤ ʢʦʣʝʙʣʝʪʩʷ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʧʨʝʜʝʣʘʭ, ʯʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʥʠ ʠʩʧʳʪʳʚʘʶʪ ʥʝʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ (ʧʦʙʝʨʝʞʴʝ ʟʘʣʠʚʦʚ Ia, II , 

Iia, ʯʘʩʪʠʯʥʦ I).  

ʃʠʰʴ ʚ ʤʝʩʪʘʭ ʯʘʩʪʳʭ ʩʪʦʷʥʦʢ ʨʝʢʨʝʘʥʪʦʚ ʥʘ ʙʝʨʝʛʘʭ ʟʘʣʠʚʦʚ (ʢʫʧʘʥʠʝ, ʧʨʠʝʤ ʩʦʣʥʝʯʥʳʭ ʚʘʥʥ) 

ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʝʙʘʥʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʩʥʠʟʠʪʴ ʧʨʠ ʦʙʫʩʪʨʦʡʩʪʚʝ ʤʝʩʪ ʩʪʦʷʥʦʢ 

ʨʝʢʨʝʘʥʪʦʚ ʟʘ ʩʯʝʪ ʬʦʨʤʠʨʦʚʘʥʠʷ  ʨʫʜʝʨʘʣʴʥʳʭ ʨʘʟʥʦʪʨʘʚʥʳʭ ʛʨʫʧʧʠʨʦʚʦʢ (ʭʦʪʷ ʜʦʣʷ ʠʭ ʥʝʚʝʣʠʢʘ). 

ɺʤʝʩʪʝ ʩ ʧʦʯʚʦʡ ʧʦʜʚʝʨʛʘʶʪʩʷ ʠʟʤʝʥʝʥʠʶ ʩʦʩʪʘʚ ʠ ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʯʚʝʥʥʦʡ ʬʘʫʥʳ. ʅʘʠʙʦʣʝʝ 

ʩʠʣʴʥʦ ʨʝʘʛʠʨʫʝʪ ʧʦʯʚʝʥʥʘʷ ʤʠʢʨʦʬʘʫʥʘ ï ʤʠʢʨʦʘʨʪʨʦʧʦʜʳ (ʥʦʛʦʭʚʦʩʪʢʠ ʠ ʧʦʯʚʝʥʥʳʝ ʢʣʝʱʠ), ʦʙʳʯʥʦ 

ʠʤʝʶʱʠʝ ʚʳʩʦʢʫʶ ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʙʦʣʴʰʦʝ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʧʦʪʦʤʫ ʩʣʫʞʘʱʠʝ ʭʦʨʦʰʠʤʠ 

ʠʥʜʠʢʘʪʦʨʘʤʠ ʚʦʟʜʝʡʩʪʚʠʷ.  

 

ɿʥʘʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʧʦʯʚ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʟʝʤʝʣʴ ʋʩʪʴ-ʂʘʯʢʠʥʩʢʦʡ 

 ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʟʦʥʳ ʚ ʨʘʡʦʥʝ ʟʘʣʠʚʦʚ [2; 4; 5; 8] 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʩʪʘ ʦʪʙʦʨʘ ʧʨʦʙ 

ʆʙʲʝʤʥʳʡ ʚʝʩ 

ʧʦʯʚ, ʛ/ʩʤ
3
 

(min-max) 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʦʙʲʝʤʥʦʛʦ ʚʝʩʘ, ʛ/ʩʤ
3
 

ɹʝʨʝʛʘ 

ʟʘʣʠʚʦʚ 

ɿʘʙʦʣʦʯʝʥʥʳʝ 

ʫʯʘʩʪʢʠ 

ʈʝʜʢʦ ʧʦʩʝʱʘʝʤʳʝ 0,44-0,71 0,58 

ʇʘʩʪʙʠʱʥʳʝ ʫʛʦʜʠʷ 0,60-0,72 0,66 

ʅʝ ʟʘʙʦʣʦʯʝʥʥʳʝ ʙʝʨʝʛʘ 0,38-0,54 0,48 

ʄʝʩʪʘ ʩʪʦʷʥʦʢ ʨʝʢʨʝʘʥʪʦʚ 0,53-1,88 0,95 

ɹʝʨʝʛ ʚʦʜʦʭʨʘʥʠʣʠʱʘ (ʟʘʜʝʨʥʦʚʘʥ) 0,95-1,35 1,15 

ʃʫʛʘ 

ʉʫʭʦʜʦʣʴʥʳʡ ʣʫʛ 

ʅʝ ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʩ/ʭ 0,59-1,02 0,81 

ʀʩʧʦʣʴʟʫʝʤʳʡ ʧʦʜ 

ʩʝʥʦʢʦʰʝʥʠʝ 

1,06-1,19 1,13 

ɿʘʣʠʚʥʦʡ ʣʫʛ 

ʅʝ ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʩ/ʭ 0,43-0,58 0,54 

ʀʩʧʦʣʴʟʫʝʤʳʡ ʧʦʜ 

ʩʝʥʦʢʦʰʝʥʠʝ 

0,59-0,82 0,71 

ʉʠʣʴʥʦ ʟʘʜʝʨʥʦʚʘʥʥʳʡ 0,83-1,13 1,03 

ʉʪʦʷʥʢʠ 

ʨʝʢʨʝʘʥʪʦʚ 

ʉʫʭʦʜʦʣʴʥʳʡ ʣʫʛ 0,52-0,67 0,60 

ɿʘʣʠʚʥʦʡ ʣʫʛ 0,77-1,09 0,94 

ɿʘʙʦʣʦʯʝʥʥʳʝ ʫʯʘʩʪʢʠ 0,24-0,87 0,65 

ʂʨʦʤʢʠ ʣʝʩʘ ʚʜʦʣʴ ʵʢʦʣʦʛʠʯʝʩʢʠʭ  ʪʨʦʧ 0,82-1,32 1,11 

ʋʯʘʩʪʢʠ ʚʥʫʪʨʠ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ (15-30 ʤ ʦʪ ʵʢʦʪʨʦʧ) 0,57-0,75 0,65 

ɼʦʨʦʞʥʦ-ʪʨʦʧʠʥʦʯʥʘʷ ʩʝʪʴ ʊʨʦʧʠʥʢʠ 0,54-0,99 0,72 

 

 

ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʥʘʟʝʤʥʦʛʦ ʷʨʫʩʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʢʦʥʝʯʥʳʤ ʠ ʥʘʠʙʦʣʝʝ ʣʝʛʢʦ 

ʨʝʛʠʩʪʨʠʨʫʝʤʳʤ ʚ ʨʷʜʫ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠ ʠʟʤʝʥʝʥʠʡ. ʋʤʝʥʴʰʝʥʠʝ ʧʨʦʝʢʪʠʚʥʦʛʦ 

ʧʦʢʨʳʪʠʷ, ʚʳʧʘʜʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʭʘʨʘʢʪʝʨʥʳʭ ʚʠʜʦʚ ʩ ʯʫʞʜʦʡ ʵʢʦʣʦʛʠʝʡ ʠ ʩʦʨʥʳʭ ï ʧʨʷʤʳʝ ʠ 

ʢʦʩʚʝʥʥʳʝ ʩʣʝʜʩʪʚʠʷ ʚʳʪʘʧʪʳʚʘʥʠʷ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʩʪʦʷʥʥʦʛʦ ʚʳʪʘʧʪʳʚʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʦʙʝʜʥʷʝʪʩʷ ʠʭ 

ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʠ ʩʥʠʞʘʝʪʩʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. ɺ ʣʝʩʫ ʥʘʠʙʦʣʝʝ ʦʪʯʝʪʣʠʚʦ ʥʘʙʣʶʜʘʝʪʩʷ ʵʪʘ ʨʝʘʢʮʠʷ ʫ 

ʪʨʘʚʷʥʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʦʛʦ ʧʦʢʨʦʚʘ. ʇʨʦʠʩʭʦʜʠʪ ʦʪʙʦʨ ʚʠʜʦʚ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʚʳʪʘʧʪʳʚʘʥʠʶ ï 

ʨʘʟʨʘʩʪʘʶʪʩʷ ʛʣʫʙʦʢʦʢʦʨʥʝʚʠʱʥʳʝ ʚʠʜʳ, ʚʠʜʳ ʩ ʚʝʛʝʪʘʪʠʚʥʳʤ ʨʘʟʤʥʦʞʝʥʠʝʤ, ʩʪʝʣʶʱʠʤʠʩʷ ʠʣʠ 

ʨʦʟʝʪʦʯʥʳʤʠ ʧʦʙʝʛʘʤʠ, ʘ ʪʘʢʞʝ ʚʠʜʳ, ʦʙʣʘʜʘʶʱʠʝ ʰʠʨʦʢʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʘʤʧʣʠʪʫʜʦʡ. ʀʟʨʝʞʠʚʘʝʪʩʷ 

ʪʝʥʝʣʶʙʠʚʦʝ ʠ ʚʣʘʛʦʣʶʙʠʚʦʝ ʚʳʩʦʢʦʪʨʘʚʴʝ. ʈʳʭʣʦʢʫʩʪʦʚʳʝ ʟʣʘʢʠ ʟʘʤʝʥʷʶʪʩʷ ʧʣʦʪʥʦʢʫʩʪʦʚʳʤʠ ʠ 

ʜʝʨʥʦʚʠʥʥʳʤʠ. ʇʝʨʚʳʤʠ ʚʳʧʘʜʘʶʪ ʤʭʠ ʠ ʣʠʰʘʡʥʠʢʠ, ʟʘ ʩʯʸʪ ʯʝʛʦ ʥʝʩʢʦʣʴʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʪʨʘʚ. ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʪʨʘʚʦʩʪʦʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʦʪʨʘʞʘʝʪ ʧʦʩʪʝʧʝʥʥʳʝ ʨʝʘʢʮʠʠ 

ʧʨʠʨʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ.  
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ʈʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʥʘʠʙʦʣʝʝ ʚʳʪʘʧʪʳʚʘʝʤʳʭ ʫʯʘʩʪʢʦʚ ʚʝʩʴʤʘ ʩʧʝʮʠʬʠʯʝʥ ʠ ʧʦ ʦʙʣʠʢʫ, ʠ ʧʦ 

ʩʦʩʪʘʚʫ. ʊʘʢʠʝ ʚʠʜʳ, ʢʘʢ ʧʦʜʦʨʦʞʥʠʢ, ʤʷʪʣʠʢ, ʤʘʥʞʝʪʢʘ, ʦʜʫʚʘʥʯʠʢ, ʩʧʦʨʳʰ, ʷʚʣʷʶʪʩʷ ʢʦʩʤʦʧʦʣʠʪʘʤʠ 

ʩʨʝʜʥʠʭ ʰʠʨʦʪ, ʠ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʬʠʪʦʮʝʥʦʟʘʭ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ  

ʥʝ ʩʪʦʣʴʢʦ ʤʝʩʪʥʳʤʠ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʩʢʦʣʴʢʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 

ʚʳʪʘʧʪʳʚʘʥʠʷ.  

ʆ ʚʳʩʦʢʦʡ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʚʠʜʦʚ, ʜʦʤʠʥʠʨʫʶʱʠʭ ʚ ʪʨʘʚʦʩʪʦʝ ʚʳʪʦʧʪʘʥʥʳʭ ʫʯʘʩʪʢʦʚ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʠ ʪʦ, ʯʪʦ, ʜʘʞʝ ʥʘʭʦʜʷʩʴ ʫ ʧʨʝʜʝʣʘ ʩʚʦʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ, ʦʥʠ ʧʨʦʭʦʜʷʪ ʚʩʝ ʬʘʟʳ ʨʘʟʚʠʪʠʷ; 

ʚ ʯʘʩʪʥʦʩʪʠ, ʠʭ ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʝʤʝʥʘʤʠ, ʘ ʥʝ ʧʫʪʝʤ ʧʨʦʨʘʩʪʘʥʠʷ ʩ ʦʙʦʯʠʥ ʪʨʦʧʳ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʭʦʜʩʪʚʦ ʫʩʣʦʚʠʡ ʦʙʠʪʘʥʠʷ, ʧʫʪʠ ʘʜʘʧʪʘʮʠʠ 

ʨʘʩʪʝʥʠʡ ʢ ʚʳʪʘʧʪʳʚʘʥʠʶ ʨʘʟʣʠʯʥʳ. ɺ ʪʨʘʚʦʩʪʦʝ ʚʳʪʦʧʪʘʥʥʳʭ ʫʯʘʩʪʢʦʚ ʚʩʪʨʝʯʘʶʪʩʷ ʢʘʢ 

ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʚʠʜʳ (ʧʦʜʦʨʦʞʥʠʢ, ʩʧʦʨʳʰ), ʢʦʪʦʨʳʝ ʟʘ ʧʨʝʜʝʣʘʤʠ ʪʨʦʧʠʥʦʢ ʠ ʙʠʚʫʘʯʥʳʭ 

ʧʣʦʱʘʜʦʢ ʚʩʪʨʝʯʘʶʪʩʷ ʢʨʘʡʥʝ ʨʝʜʢʦ, ʪʘʢ ʠ ʚʠʜʳ ʩ ʰʠʨʦʢʠʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʜʠʘʧʘʟʦʥʦʤ, ʥʘʧʨʠʤʝʨ 

ʤʘʥʞʝʪʢʘ, ʢʦʪʦʨʘʷ ʚʩʪʨʝʯʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʚʳʪʦʧʪʘʥʥʳʭ ʫʯʘʩʪʢʘʭ, ʥʦ ʠ ʥʘ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʣʫʛʘʭ ʠ ʜʘʞʝ 

ʥʘ ʩʚʝʞʠʭ ʘʣʣʶʚʠʘʣʴʥʳʭ ʥʘʥʦʩʘʭ. ɺʦʟʤʦʞʥʦ, ʯʪʦ ʠʤʝʥʥʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʝʭʘʥʠʟʤʦʚ ʘʜʘʧʪʘʮʠʠ ʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʳʩʦʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʚʳʪʦʧʪʳʚʘʝʤʳʭ ʧʣʦʱʘʜʝʡ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʥʘʨʘʩʪʘʥʠʠ ʥʘʛʨʫʟʢʠ ʜʘʞʝ ʵʪʦʪ ʯʨʝʟʚʳʯʘʡʥʦ ʫʩʪʦʡʯʠʚʳʡ ʧʦʢʨʦʚ 

ʥʘʯʠʥʘʝʪ ʨʘʟʨʫʰʘʪʴʩʷ. ʇʦʯʚʘ, ʣʠʰʝʥʥʘʷ ʜʝʨʥʠʥʳ, ʪʝʨʷʝʪ ʩʚʦʶ ʩʪʨʫʢʪʫʨʫ, ʝʝ ʨʘʟʤʳʚʘʝʪ ʜʦʞʜʴ ʠ ʩʜʫʚʘʝʪ 

ʚʝʪʝʨ, ʨʝʟʢʦ ʫʩʢʦʨʷʝʪʩʷ ʝʸ ʵʨʦʟʠʷ. 

ɺʩʣʝʜ ʟʘ ʥʘʧʦʯʚʝʥʥʳʤ ʧʦʢʨʦʚʦʤ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʨʝʢʨʝʘʮʠʠ ʨʝʘʛʠʨʫʝʪ ʜʨʝʚʝʩʥʳʡ ʷʨʫʩ: ʧʦʜʘʚʣʷʶʪʩʷ 

ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʨʦʩʪ ʢʦʨʥʝʡ, ʫʤʝʥʴʰʘʝʪʩʷ ʝʞʝʛʦʜʥʳʡ ʧʨʠʨʦʩʪ, ʩʦʢʨʘʱʘʝʪʩʷ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ, ʨʘʟʚʠʚʘʶʪʩʷ 

ʧʨʦʮʝʩʩʳ ʨʘʥʥʝʛʦ ʩʪʘʨʝʥʠʷ ʠ ʫʩʳʭʘʥʠʷ. ʀʟ-ʟʘ ʫʛʥʝʪʝʥʠʷ ʠ ʚʳʪʘʧʪʳʚʘʥʠʷ ʧʦʜʨʦʩʪʘ ʬʦʨʤʠʨʫʶʪʩʷ 

ʦʜʥʦʚʦʟʨʘʩʪʥʳʝ ʤʦʥʦʪʦʥʥʳʝ ʜʨʝʚʦʩʪʦʠ ʩ ʫʧʨʦʱʸʥʥʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. ɺʦʟʨʘʩʪʘʝʪ ʧʦʨʘʞʸʥʥʦʩʪʴ 

ʙʦʣʝʟʥʷʤʠ ʠ ʚʨʝʜʠʪʝʣʷʤʠ. ɼʨʝʚʝʩʥʳʡ ʷʨʫʩ ʦʪʢʣʠʢʘʝʪʩʷ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʨʝʢʨʝʘʮʠʠ ʥʝʩʢʦʣʴʢʦ ʧʦʟʞʝ, ʯʝʤ 

ʪʨʘʚʷʥʠʩʪʳʡ, ʥʦ ʦʥ ʘʢʢʫʤʫʣʠʨʫʝʪ ʚ ʩʝʙʝ ʧʨʷʤʳʝ ʠ ʢʦʩʚʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʥʝʥʠʷ ʜʨʫʛʠʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʧʨʠʨʦʜʳ.  

 ʆʧʠʨʘʷʩʴ ʥʘ ʜʘʥʥʳʝ ʣʝʩʥʦʡ ʪʘʢʩʘʮʠʠ, ʧʨʦʚʝʜʝʥʥʦʡ ʚ ʧʝʨʠʦʜ 2005-2008 ʛʛ., ʤʦʞʥʦ ʦʮʝʥʠʪʴ 

ʨʝʢʨʝʘʮʠʦʥʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʣʝʩʥʳʝ ʫʯʘʩʪʢʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ.  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʢʫʨʦʨʪʘ çʋʩʪʴ-ʂʘʯʢʘè ʚ ʧʨʝʜʝʣʘʭ ʦʛʨʘʞʜʝʥʠʡ ʧʣʦʱʘʜʴʶ ʦʢʦʣʦ 200 ʛʘ  ʚ ʜʦʨʦʞʥʦʡ ʠ 

ʙʝʟʜʦʨʦʞʥʦʡ ʨʝʢʨʝʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ  ʢʨʫʧʥʳʝ ʬʠʪʦʮʝʥʦʟʳ: ʩʦʩʥʦʚʳʡ ʙʦʨ ʤʘʣʠʥʦʚʦ-ʪʨʘʚʷʥʦʡ; 

ʩʦʩʥʦʚʳʡ ʙʦʨ ʤʘʣʠʥʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʦ-ʢʠʩʣʠʯʥʳʡ; ʩʦʩʥʦʚʳʡ ʙʦʨ ʪʨʘʚʷʥʦʡ ʧʘʨʢʦʚʳʡ; ʝʣʦʚʦ-ʩʦʩʥʦʚʳʡ 

ʪʨʘʚʷʥʦʡ ʧʘʨʢʦʚʳʡ ʣʝʩ; ʝʣʦʚʦ-ʧʠʭʪʦʚʦ-ʩʦʩʥʦʚʳʡ ʨʘʟʥʦʪʨʘʚʥʦ-ʢʠʩʣʠʯʥʳʡ ʣʝʩ; ʝʣʦʚʦ-ʩʦʩʥʦʚʳʡ ʯʝʨʥʠʯʥʦ-

ʢʠʩʣʠʯʥʳʡ ʣʝʩ; ʩʤʝʰʘʥʥʳʡ ʣʠʧʦʚʦ-ʙʝʨʝʟʦʚʦ-ʣʠʩʪʚʝʥʥʠʯʥʳʡ ʪʨʘʚʷʥʦʡ ʣʝʩ. 

ɺ ʜʘʥʥʳʭ ʬʠʪʦʮʝʥʦʟʘʭ ʨʝʢʨʝʘʮʠʦʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ I-II ʩʪʘʜʠʷʤ ʜʠʛʨʝʩʩʠʠ, ʢʨʦʤʝ 

ʩʦʩʥʦʚʦʛʦ ʙʦʨʘ ʪʨʘʚʷʥʦʛʦ ʧʘʨʢʦʚʦʛʦ, ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʩʦʚʧʘʜʘʝʪ ʩ III  ʩʪʘʜʠʝʡ ʨʝʢʨʝʘʮʠʦʥʥʦʡ 

ʜʠʛʨʝʩʩʠʠ. ɺ ʝʛʦ ʪʨʘʚʦʩʪʦʝ ʚʳʩʦʪʦʡ ʜʦ 1 ʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʣʝʩʥʳʝ ʙʦʨʝʘʣʴʥʳʝ ʚʠʜʳ ʩ 

ʥʝʢʦʪʦʨʦʡ ʧʨʠʤʝʩʴʶ ʨʫʜʝʨʘʣʴʥʳʭ ʨʘʩʪʝʥʠʡ: ʢʠʩʣʠʮʘ ʦʙʳʢʥʦʚʝʥʥʘʷ, ʭʚʦʱ ʣʝʩʥʦʡ, ʛʝʨʘʥʴ ʣʝʩʥʘʷ, ʦʜʫʚʘʥʯʠʢ 

ʣʝʢʘʨʩʪʚʝʥʥʳʡ, ʙʦʜʷʛ ʧʦʣʝʚʦʡ, ʣʶʪʠʢ ʧʦʣʟʫʯʠʡ ʠ ʪ.ʧ. ʄʦʭʦʚʦʡ ʠ ʣʠʰʘʡʥʠʢʦʚʳʡ ʷʨʫʩʳ ʚʳʨʘʞʝʥʳ ʧʣʦʭʦ. 

ʌʠʪʦʮʝʥʦʟ ʥʘʭʦʜʠʪʩʷ ʚ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ, ʦʜʥʘʢʦ ʧʦʷʚʣʝʥʠʝ ʚ ʪʨʘʚʷʥʦʤ 

ʧʦʢʨʦʚʝ ʨʫʜʝʨʘʣʴʥʳʭ ʚʠʜʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʘʤʝʪʥʦʤ ʘʥʪʨʦʧʦʛʝʥʥʦʤ ʚʣʠʷʥʠʠ, ʟʘʢʣʶʯʘʶʱʝʤʩʷ ʚ 

ʚʳʪʘʧʪʳʚʘʥʠʠ ʪʨʘʚʦʩʪʦʷ, ʧʨʦʢʣʘʜʢʝ ʪʨʦʧ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʫʨʦʨʪʘ ʭʘʨʘʢʪʝʨʥʘ ʥʠʟʢʘʷ 

ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʥʘʛʨʫʟʢʘ [3;4], ʘ ʜʣʷ ʩʦʩʥʦʚʦʛʦ ʙʦʨʘ ʪʨʘʚʷʥʦʛʦ ʧʘʨʢʦʚʦʛʦ ï ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ, ʢʦʪʦʨʫʶ 

ʥʝʦʙʭʦʜʠʤʦ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʟʘ ʩʯʝʪ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʣʝʩʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʨʝʢʨʝʘʥʪʦʚ, ʯʪʦʙʳ ʥʝ ʚʳʚʝʩʪʠ ʜʘʥʥʫʶ ʩʠʩʪʝʤʫ ʠʟ ʫʩʪʦʡʯʠʚʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. 

ʃʝʩʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʢʫʨʦʨʪʥʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʟʦʥʳ ʟʘ ʧʨʝʜʝʣʘʤʠ ʦʛʨʘʞʜʝʥʠʡ (II  ʛʦʨʥʦ-

ʩʘʥʠʪʘʨʥʘʷ ʟʦʥʘ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʦʩʥʦʚʳʤʠ, ʝʣʦʚʳʤʠ ʠ ʙʝʨʝʟʦʚʳʤʠ ʣʝʩʘʤʠ, ʨʘʩʪʫʱʠʤʠ ʥʘ ʩʚʝʞʠʭ, 

ʚʣʘʞʥʳʭ, ʩʳʨʳʭ ʠ ʟʘʙʦʣʦʯʝʥʥʳʭ ʩʫʧʝʩʯʘʥʳʭ ʠ ʪʦʨʬʷʥʦ-ʛʣʝʝʚʳʭ ʧʦʯʚʘʭ. ɼʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʘ ʥʠʟʢʘʷ 

ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʥʘʛʨʫʟʢʘ (II  ʩʪʘʜʠʷ ʜʠʛʨʝʩʩʠʠ), ʪʘʢ ʢʘʢ ʚʦ ʚʨʝʤʷ ʣʝʩʦʪʘʢʩʘʮʠʦʥʥʳʭ ʦʧʠʩʘʥʠʡ ʥʘʤʠ ʥʝ 

ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʧʨʠʟʥʘʢʠ ʥʝʦʙʨʘʪʠʤʳʭ ʩʫʢʮʝʩʩʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʝʧʨʠʨʦʜʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʅʘ 

ʥʠʭ ʦʪʨʘʞʘʝʪʩʷ ʣʠʰʴ ʦʜʥʦ ʥʝʛʘʪʠʚʥʦʝ ʧʦʩʣʝʜʩʪʚʠʝ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ ï ʩʚʘʣʢʠ ʤʫʩʦʨʘ ʚ 

ʨʘʡʦʥʝ 28-ʛʦ ʠ 29-ʛʦ ʢʚʘʨʪʘʣʦʚ, ʢʦʪʦʨʳʝ ʧʦʨʪʷʪ ʵʩʪʝʪʠʯʝʩʢʠʡ ʚʠʜ ʣʝʩʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. 

ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʜʣʷ ʚʩʝʭ ʣʝʩʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʮʝʣʷʭ ʨʝʢʨʝʘʮʠʠ, ʦʧʨʝʜʝʣʝʥʘ 

ʩʣʘʙʘʷ ʢʨʘʪʢʦʚʨʝʤʝʥʥʘʷ ʠ ʩʣʘʙʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʘʷ ʬʦʨʤ r ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ, ʢʦʪʦʨʳʝ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʠʚʦʜʷʪ  ʢ ʟʘʤʝʪʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʢʦʤʧʦʥʝʥʪʦʚ ʣʝʩʥʦʡ ʵʢʦʩʠʩʪʝʤʳ ʠ ʥʝ ʚʳʚʦʜʷʪ ʝʝ ʠʟ 

ʫʩʪʦʡʯʠʚʦʛʦ ʩʦʩʪʦʷʥʠʷ. 
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FEATURES OF ANALYSIS OF THE RECREATIONAL AND ANTHROPOGENIC LOADING AS A 

RESULT OF SANATORIUM -RESORT TOURIST ACTIVITY  

 

The features of estimation of the recreational and anthropogenic loadings are considered on recreation 

territories. Basic indexes and descriptions are exposed. The structure of research of loadings is resulted for 

these territories. 

K e y w o r d s: recreational loading; recreation;  tourism. 
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ʀʟʣʘʛʘʝʪʩʷ ʘʚʪʦʨʩʢʘʷ ʤʝʪʦʜʠʢʘ ʠ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʚʠʟʫʘʣʴʥʦ-ʵʩʪʝʪʠʯʝʩʢʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʣʘʥʜʰʘʬʪʦʚ ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

ʂ ʣ  ʁʯ ʝ ʚ  rʝ   ʩ ʣ ʦ ʚ ʘ: ʚʠʟʫʘʣʴʥʦ-ʵʩʪʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʣʘʥʜʰʘʬʪʦʚ; 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ; ʤʝʪʦʜʠʢʘ; ʦʮʝʥʢʘ. 

 

ɺʠʟʫʘʣʴʥʦ-ʵʩʪʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʣʘʥʜʰʘʬʪʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʘʪʪʨʘʢʪʦʨʦʚ 

ʜʣʷ ʪʫʨʠʩʪʦʚ. ʇʦʵʪʦʤʫ ʝʝ ʦʮʝʥʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʩʪʘʚʥʫʶ ʯʘʩʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʛʦ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʪʝʨʨʠʪʦʨʠʠ. 

ɺ ʩʪʘʪʴʝ ʧʦʜ ʚʠʟʫʘʣʴʥʦ-ʵʩʪʝʪʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ (ɺʕʇ) ʪʝʨʨʠʪʦʨʠʠ ʧʦʥʠʤʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ 

ʚʩʪʨʝʯʠ ʚ ʝʝ ʧʨʝʜʝʣʘʭ ʧʝʡʟʘʞʝʡ, ʚʦʩʧʨʠʥʠʤʘʝʤʳʭ ʙʦʣʴʰʠʥʩʪʚʦʤ ʣʶʜʝʡ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʢʘʢ 

ʚʳʩʦʢʦʵʩʪʝʪʠʯʥʳʝ. 

                                                 
É ʉʘʨʘʥʯʘ ʄ.ɸ., 2010 



2010 ɻʝʦʛʨʘʬʠʯʝʩʢʠʡ ʚʝʩʪʥʠʢ 2(13) 

 ʕʢʦʣʦʛʠʷ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ  

 25 

 

ɺʦʩʧʨʠʷʪʠʝ ʣʘʥʜʰʘʬʪʘ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʝʛʦ ʙʘʟʦʚʦʤ ʩʚʦʡʩʪʚʝ ï ʵʤʝʨʜʞʝʥʪʥʦʩʪʠ  ʠ ʠʤʝʝʪ ʜʫʘʣʴʥʳʡ 

ʭʘʨʘʢʪʝʨ: ʦʙʲʝʢʪʠʚʥʳʡ (ʬʠʟʠʦʥʦʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʣʘʥʜʰʘʬʪʘ ʚ ʦʧʨʝʜʝʣʝʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ) ʠ  

ʩʫʙʲʝʢʪʠʚʥʳʡ (ʢʫʣʴʪʫʨʥʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ, ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʯʝʣʦʚʝʢʘ ʠ ʪ.ʧ.). ʅʝʩʤʦʪʨʷ ʥʘ 

ʚʩʝ ʩʣʦʞʥʦʩʪʠ ʦʮʝʥʢʠ ɺʕʇ ʣʘʥʜʰʘʬʪʦʚ, ʘ ʪʘʢʞʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʨʠʪʝʨʠʝʚ ʠ ʧʦʜʭʦʜʦʚ, ʧʨʝʜʣʘʛʘʝʤʳʭ 

ʨʘʟʣʠʯʥʳʤʠ ʘʚʪʦʨʘʤʠ, ʵʤʧʠʨʠʯʝʩʢʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʨʷʜ ʦʙʲʝʢʪʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʚʳʨʘʞʘʶʱʠʭ 

ʵʩʪʝʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʣʘʥʜʰʘʬʪʦʚ, ʢʦʪʦʨʳʝ ʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʘʩʯʝʪʦʚ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ: 

1. ɺʳʨʘʟʠʪʝʣʴʥʦʩʪʴ ʨʝʣʴʝʬʘ (ʛʫʩʪʦʪʘ ʠ ʛʣʫʙʠʥʘ ʨʘʩʯʣʝʥʝʥʠʷ, ʵʢʩʧʦʟʠʮʠʷ ʩʢʣʦʥʦʚ). 

2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʦʜʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ (ʛʫʩʪʦʪʘ ʨʝʯʥʦʡ ʩʝʪʠ, ʚʝʣʠʯʠʥʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ). 

3. ʅʘʣʠʯʠʝ ʬʦʢʫʩʥʳʭ ʧʫʥʢʪʦʚ (ʪʦʯʝʢ ʦʙʟʦʨʘ ʩ ʰʠʨʦʢʠʤʠ ʠ ʜʘʣʝʢʠʤʠ ʚʠʜʘʤʠ). 

4. ʈʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ (ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʣʝʩʦʚ, ʣʝʩʠʩʪʦʩʪʴ, ʭʘʨʘʢʪʝʨ ʨʘʟʤʝʱʝʥʠʷ ʣʝʩʥʳʭ ʫʯʘʩʪʢʦʚ). 

5. ʇʝʡʟʘʞʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ (ʢʦʵʬʬʠʮʠʝʥʪ ʣʘʥʜʰʘʬʪʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ (ʢʦʵʬʬʠʮʠʝʥʪ ʐʝʥʥʦʥʘ)). 

6. ʕʢʟʦʪʠʯʥʦʩʪʴ ʣʘʥʜʰʘʬʪʦʚ. 

7. ʆʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʠ ʦʙʲʝʢʪʳ (ʢʦʣʠʯʝʩʪʚʦ ʦʙʲʝʢʪʦʚ, ʠʭ ʩʪʘʪʫʩ, ʧʣʦʱʘʜʴ, 

ʪʠʧʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ). 

8. ʕʩʪʝʪʠʯʝʩʢʠ ʘʪʪʨʘʢʪʠʚʥʳʝ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʳʝ ʧʘʤʷʪʥʠʢʠ (ʢʦʣʠʯʝʩʪʚʦ ʦʙʲʝʢʪʦʚ, ʩʪʘʪʫʩ, 

ʪʠʧʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ). 

ɼʣʷ ʦʮʝʥʢʠ ʵʩʪʝʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʣʘʥʜʰʘʬʪʦʚ ʥʝʦʙʭʦʜʠʤ ʚʳʙʦʨ ʵʣʝʤʝʥʪʘʨʥʳʭ ʝʜʠʥʠʮ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʠʟʫʯʘʝʪʩʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʛʝʦʩʠʩʪʝʤ, ï ʦʧʝʨʘʮʠʦʥʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʝʜʠʥʠʮʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ (ʆʊɽ). ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʜʚʘ ʪʠʧʘ ʆʊɽ: 

1) ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʪʦʧʦʨʘʡʦʥʳ, ʯʠʩʣʦ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʠʣʦ 453 [3]; 

2) ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʣʘʥʜʰʘʬʪʳ ʚ ʢʦʣʠʯʝʩʪʚʝ 41 [1]. 

ɺʠʟʫʘʣʴʥʦïɻ ʩʪʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʆʊɽ ʨʝʩʧʫʙʣʠʢʠ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʨʘʩʩʯʠʪʘʥ 

ʪʨʝʤʷ ʩʧʦʩʦʙʘʤʠ (ʨʘʟʣʠʯʘʶʱʠʤʠʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦ ʩʧʦʩʦʙʫ ʦʧʨʝʜʝʣʝʥʠʷ ʙʘʟʦʚʳʭ ʚʝʩʦʚʳʭ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʬʘʢʪʦʨʦʚ) ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 
n

1j

ji a Iɺʕʇ ij , 

ʛʜʝ jI  ï ʙʘʟʦʚʳʡ ʚʝʩʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ j-ʛʦ ʬʘʢʪʦʨʘ, j=1;  

n ï ʢʦʣʠʯʝʩʪʚʦ ʙʘʟʠʩʥʳʭ ʬʘʢʪʦʨʦʚ; 

ija ï ʥʦʨʤʘʣʠʟʦʚʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʪʝʥʮʠʘʣʘ i-ʡ ʆʊɽ ʧʦ j-ʤʫ ʬʘʢʪʦʨʫ, ʢʦʪʦʨʦʝ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʧʦ 

ʬʦʨʤʫʣʝ 

minjmaxj

minjij
ij

aa

aa
a  

ʛʜʝ ija  ï ʬʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʧʦʪʝʥʮʠʘʣʘ i-ʡ ʆʊɽ ʧʦ j-ʤʫ ʬʘʢʪʦʨʫ;  

minja ,
maxja  ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʠʥʠʤʘʣʴʥʦʝ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʷ ʧʦ j-ʤʫ ʬʘʢʪʦʨʫ. 

ɼʣʷ ʦʮʝʥʢʠ ʚʩʝ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʚ ʝʜʠʥʫʶ ʨʝʣʷʮʠʦʥʥʫʶ ʵʣʝʢʪʨʦʥʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ 

ɻʀʉ, ʧʦʩʣʝ ʯʝʛʦ ʩʪʘʣʘ ʚʦʟʤʦʞʥʦʡ ʠʭ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ  ʠ ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʚ ʨʘʟʨʝʟʝ ʆʊɽ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʞʜʳʡ ʬʘʢʪʦʨ ʦʮʝʥʢʠ ʦʪʦʙʨʘʞʘʣʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʧʦ ʬʘʢʪʠʯʝʩʢʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʠ 

ʘʪʨʠʙʫʪʠʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ (ʥʘʧʨʠʤʝʨ, ʨʝʣʴʝʬ ʨʝʩʧʫʙʣʠʢʠ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʮʠʬʨʦʚʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʡ ʧʨʠ ʧʦʤʦʱʠ TIN-ʠʥʪʝʨʧʦʣʷʮʠʠ ʠ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʩ ʪʦʯʥʦʩʪʴʶ 

ʤʘʩʰʪʘʙʘ 1:100000), ʘ ʪʘʢʞʝ ʚ ʨʘʟʨʝʟʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʪʦʧʦʨʘʡʦʥʦʚ ʠ ʬʠʟʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʣʘʥʜʰʘʬʪʦʚ ʤʘʩʰʪʘʙʘ 1:200000. 

ʌʘʢʪʦʨʳ, ʠʤʝʚʰʠʝ ʢʘʯʝʩʪʚʝʥʥʫʶ ʬʦʨʤʫ ʚʳʨʘʞʝʥʠʷ, ʜʣʷ ʮʝʣʝʡ ʦʮʝʥʢʠ ʙʳʣʠ ʧʝʨʝʚʝʜʝʥʳ ʚ 

ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʬʦʨʤʫ ʧʨʠ ʧʦʤʦʱʠ ʰʢʘʣ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʙʘʟʦʚʦʛʦ ʚʝʩʦʚʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʘʢʪʦʨʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʘʨʠʘʥʪʳ ʦʮʝʥʢʠ 

iʕʇɺ  ʙʳʣʠ ʧʦʜʨʘʟʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

1. iʕʇɺ  ʨʘʩʩʯʠʪʳʚʘʣʩʷ ʙʝʟ ʧʨʠʜʘʥʠʷ ʚʝʩʦʚʳʭ ʟʥʘʯʝʥʠʡ ʬʘʢʪʦʨʘʤ ʦʮʝʥʢʠ (jI =1). 

2. ɺʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʬʘʢʪʦʨʦʚ ʤʝʪʦʜʦʤ ʵʢʩʧʝʨʪʥʦʛʦ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʬʘʢʪʦʨʦʚ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʦʙʦʙʱʝʥʠʝʤ ʧʦ ʦʮʝʥʠʚʘʝʤʳʤ ʝʜʠʥʠʮʘʤ. 

3. ɺʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʬʘʢʪʦʨʦʚ ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʧʦ ʬʦʨʤʫʣʘʤ 
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maxjj K/KI ,          

s

1i

jlj rK ,
 

ʛʜʝ jK  ï ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʙʘʟʠʩʥʦʛʦ ʬʘʢʪʦʨʘ; maxK  ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʧʦ j-

ʤ ʬʘʢʪʦʨʘʤ; jlr  ï ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ  j-ʛʦ ʠ l-ʛʦ ʬʘʢʪʦʨʦʚ; j, l = 1,é,s; s ï ʯʠʩʣʦ ʙʘʟʠʩʥʳʭ 

ʬʘʢʪʦʨʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʪʨʝʤʷ ʩʧʦʩʦʙʘʤʠ ʟʥʘʯʝʥʠʷ ʚʠʟʫʘʣʴʥʦ-ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʆʊɽ 

ʙʳʣʠ ʩʚʝʜʝʥʳ ʚ ʠʪʦʛʦʚʳʡ ʧʦ ʥʠʞʝʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʬʦʨʤʫʣʝ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʥʦʨʤʘʣʠʟʘʮʠʝʡ: 
 

i3i2i1i
ɔɞ ɉȻȮɉȻȮɉȻȮɉȻȮ

, 

ʛʜʝ i1ɉȻȮ , i2ɉȻȮ , i3ɉȻȮ  ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʠʟʫʘʣʴʥʦ-ʵʩʪʝʪʠʯʝʩʢʠʝ ʧʦʪʝʥʮʠʘʣʳ i-ʡ ʆʊɽ, 

ʨʘʩʩʯʠʪʘʥʥʳʝ 1-, 2- ʠ 3-ʤ ʩʧʦʩʦʙʘʤʠ (ʩʤ. ʚʳʰʝ). 

ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ɺʕʇ ʨʝʩʧʫʙʣʠʢʠ ʚ ʨʘʟʨʝʟʝ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʪʦʧʦʨʘʡʦʥʦʚ ʠ ʬʠʟʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʣʘʥʜʰʘʬʪʦʚ ʙʳʣʠ ʚʝʨʠʬʠʮʠʨʦʚʘʥʳ, ʘ ʟʘʪʝʤ ʧʨʠ ʧʦʤʦʱʠ ɻʀʉ ʦʨʛʘʥʠʟʦʚʘʥʳ ʚ 

ʠʪʦʛʦʚʳʝ ʪʝʤʘʪʠʯʝʩʢʠʝ ʢʘʨʪʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 1 ʠ 2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʆʯʝʥʴ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ɺʕʇ ʧʦʣʫʯʠʣʠ ʛʦʨʦʜʘ ʀʞʝʚʩʢ, ʉʘʨʘʧʫʣ ʠ ɺʦʪʢʠʥʩʢ, ʚ ʢʦʪʦʨʳʭ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʘʤʷʪʥʠʢʦʚ ʘʨʭʠʪʝʢʪʫʨʳ, ʠʩʪʦʨʠʠ ʠ ʠʩʢʫʩʩʪʚʘ ʩʦʯʝʪʘʝʪʩʷ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, 

ʦʩʦʙʝʥʥʦ ʥʘʣʠʯʠʝʤ ʢʨʫʧʥʳʭ ʚʦʜʦʝʤʦʚ (ʀʞʝʚʩʢʠʡ ʠ ɺʦʪʢʠʥʩʢʠʡ ʧʨʫʜʳ, ʨ. ʂʘʤʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʂʨʦʤʝ ʪʦʛʦ, ʣʘʥʜʰʘʬʪʳ ʛʦʨʦʜʦʚ ʦʙʣʘʜʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʡ ʩʧʝʮʠʬʠʢʦʡ ʚ ʵʩʪʝʪʠʯʝʩʢʦʤ ʧʣʘʥʝ, ʢʦʪʦʨʘʷ 

ʚʳʨʘʞʘʝʪʩʷ ʚ ʠʭ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʧʣʘʥʠʨʦʚʢʝ ʠ ʟʘʩʪʨʦʡʢʝ (ʦʨʠʛʠʥʘʣʴʥʳʝ ʧʦ ʘʨʭʠʪʝʢʪʫʨʝ ʟʜʘʥʠʷ ʠ 

ʩʦʦʨʫʞʝʥʠʷ, ʥʦʯʥʘʷ ʠʣʣʶʤʠʥʘʮʠʷ, ʩʨʝʜʦʚʳʝ ʢʦʥʪʨʘʩʪʳ, ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʦʙʟʦʨʥʳʭ ʪʦʯʝʢ ʠ 

ʧʝʡʟʘʞʥʳʭ ʢʦʤʧʦʟʠʮʠʡ ʠ ʪ.ʧ.). ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʛʦʨʦʜʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʪʘʢʞʝ ʠ 

ʩʣʦʞʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʝʡ, ʥʝʚʳʨʘʟʠʪʝʣʴʥʦʩʪʴʶ ʠ çʩʝʨʦʩʪʴʶè ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʟʘʩʪʨʦʡʢʠ ʠ ʪ.ʧ. 

 

 
 

ʈʠʩ. 1. ɺʠʟʫʘʣʴʥʦ-ʵʩʪʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ  

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʪʦʧʦʨʘʡʦʥʦʚ ʈʝʩʧʫʙʣʠʢʠ ʋʜʤʫʨʪʠʷ 
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ʆʯʝʥʴ ʚʳʩʦʢʦʡ ʵʩʪʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʴʶ ʦʪʣʠʯʘʶʪʩʷ ʐʘʨʢʘʥʩʢʠʡ (çʋʜʤʫʨʪʩʢʘʷ ʐʚʝʡʮʘʨʠʷè) ʠ 

ʉʠʚʠʥʩʢʠʡ ʧʝʡʟʘʞʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʚ ʢʦʪʦʨʳʭ ʦʧʪʠʤʘʣʴʥʦ ʩʦʯʝʪʘʶʪʩʷ ʜʨʝʚʝʩʥʘʷ ʠ ʣʫʛʦʚʘʷ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʥʘʭʦʜʠʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ (ʦʩʦʙʦ ʚʳʜʝʣʷʝʪʩʷ ɺʦʪʢʠʥʩʢʦʝ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ) ʠ ʬʦʢʫʩʥʳʭ ʧʫʥʢʪʦʚ, ʫʥʠʢʘʣʴʥʳʭ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠʨʦʜʥʳʡ ʧʘʨʢ 

çʐʘʨʢʘʥè ʠ ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ çʅʝʯʢʠʥʩʢʠʡè ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʚʳʨʘʟʠʪʝʣʴʥʳʡ ʨʝʣʴʝʬ (ʚ ʧʨʝʜʝʣʘʭ 

ʐʘʨʢʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʘ ʪʷʥʝʪʩʷ ʊʳʣʦʚʘʡʩʢʦ-ʄʫʣʪʘʥʩʢʘʷ ʛʨʷʜʘ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʘʷ ʢʫʵʩʪʦʚʳʤ ʪʠʧʦʤ 

ʨʝʣʴʝʬʘ, ʥʘʣʠʯʠʝʤ ʦʩʪʘʥʮʦʚ ʠ ʧʫʛ; ʉʠʚʠʥʩʢʠʡ ʣʘʥʜʰʘʬʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚ ʦʨʦʛʨʘʬʠʯʝʩʢʦʤ ʧʣʘʥʝ 

ʛʣʫʙʦʢʦ ʨʘʩʯʣʝʥʝʥʥʦʝ ʧʣʘʪʦ ʥʘ ʧʝʨʤʩʢʠʭ ʢʨʘʩʥʦʮʚʝʪʘʭ ʠ ʜʝʣʶʚʠʘʣʴʥʦ-ʩʦʣʠʬʣʶʢʮʠʦʥʥʳʭ ʩʫʛʣʠʥʢʘʭ). 

ɺʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʚʠʟʫʘʣʴʥʦ-ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʣʘʥʜʰʘʬʪʦʚ 

ʂʨʘʩʥʦʛʦʨʩʢʦʡ, ʄʦʞʛʠʥʩʢʦʡ ʠ ʉʘʨʘʧʫʣʴʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʛʣʫʙʦʢʦ ʨʘʩʯʣʝʥʝʥʳ ʦʚʨʘʞʥʦ-

ʙʘʣʦʯʥʦʡ ʠ ʨʝʯʥʦʡ ʩʝʪʷʤʠ, ʥʘʩʳʱʝʥʳ ʘʪʪʨʘʢʪʠʚʥʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʠ ʦʙʣʘʜʘʶʪ ʭʦʨʦʰʝʡ 

ʧʨʦʩʤʘʪʨʠʚʘʝʤʦʩʪʴʶ ʣʘʥʜʰʘʬʪʦʚ. ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʝʡʟʘʞʥʳʭ ʜʦʤʠʥʘʥʪ ʨʝʩʧʫʙʣʠʢʠ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʉʘʨʘʧʫʣʴʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʠ ʣʘʥʜʰʘʬʪʦʚ ʶʞʥʝʝ ʥʝʝ (ʨʝʯʥʳʝ ʜʦʣʠʥʳ ʠ ʧʨʠʜʦʣʠʥʥʳʝ 

ʧʦʣʦʩʳ), ʚʳʩʪʫʧʘʝʪ ʨ.ʂʘʤʘ, ʧʨʘʚʳʡ ʙʝʨʝʛ ʢʦʪʦʨʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʳʩʦʢʠʝ ʨʘʩʯʣʝʥʝʥʥʳʝ ʪʝʨʨʘʩʳ, 

ʘ ʣʝʚʳʡ ï ʥʠʟʠʥʳ, ʧʦʢʨʳʪʳʝ ʣʝʩʘʤʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʠʟʢʦʘʪʪʨʘʢʪʠʚʥʳʝ ʚ ʚʠʟʫʘʣʴʥʦ-ʵʩʪʝʪʠʯʝʩʢʦʤ 

ʧʣʘʥʝ. 
 

 
ʈʠʩ. 2. ɺʠʟʫʘʣʴʥʦ-ʵʩʪʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ 

ʣʘʥʜʰʘʬʪʦʚ ʈʝʩʧʫʙʣʠʢʠ ʋʜʤʫʨʪʠʷ 

 

ɺ ʦʩʦʙʫʶ ʛʨʫʧʧʫ ʧʝʡʟʘʞʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚʳʜʝʣʷʶʪʩʷ ʣʘʥʜʰʘʬʪʳ ʥʠʟʤʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 

ʨʝʩʧʫʙʣʠʢʠ ʠ ʩʣʘʙʦ ʨʘʩʯʣʝʥʝʥʥʳʭ ʚʦʟʚʳʰʝʥʥʦʩʪʝʡ ʥʘ ʵʦʣʦʚʳʭ ʧʝʩʯʘʥʳʭ ʧʦʢʨʦʚʘʭ (ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʷ 

ʟʘʧʘʜʥʘʷ ʠ ʶʛʦ-ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʨʝʩʧʫʙʣʠʢʠ: ʜʦʣʠʥʳ ʨʝʢ ʂʠʣʴʤʝʟʠ, ɺʘʣʳ, ʋʚʳ ʠ ʅʳʣʛʠ, ʧʨʦʪʝʢʘʶʱʠʭ 

ʯʝʨʝʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ, ʘ ʪʘʢʞʝ ʀʞʘ ʠ ʉʠʚʳ), ʢʦʪʦʨʳʝ ʦʢʘʟʘʣʠ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʦʩʚʦʝʥʠʝ, ʟʘʩʝʣʝʥʥʦʩʪʴ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʢʘʯʝʩʪʚʦ ʧʦʯʚ ʠ, ʢʦʥʝʯʥʦ ʞʝ, 

ʬʠʟʠʦʥʦʤʠʯʝʩʢʠʝ ʯʝʨʪʳ ʪʝʨʨʠʪʦʨʠʡ. ʃʘʥʜʰʘʬʪʳ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʧʦʢʨʳʪʳ ʣʝʩʘʤʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʝʦʙʣʘʜʘʶʪ ʟʘʢʨʳʪʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʚʠʟʫʘʣʴʥʦ-ʵʩʪʝʪʠʯʝʩʢʘʷ ʤʦʥʦʪʦʥʥʦʩʪʴ 

ʤʝʩʪʥʦʩʪʠ. ɺ ʵʩʪʝʪʠʯʝʩʢʦʤ ʧʣʘʥʝ ʧʝʡʟʘʞʥʳʝ ʢʦʤʧʣʝʢʩʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʠʟʢʠʤʠ ʠ ʦʯʝʥʴ ʥʠʟʢʠʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʮʝʥʥʦʩʪʠ ʠ ʤʦʛʫʪ ʙʳʪʴ ʠʥʪʝʨʝʩʥʳ ʦʩʦʙʦʦʭʨʘʥʷʝʤʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʜʶʥʘʤʠ,  



2010 ɻʝʦʛʨʘʬʠʯʝʩʢʠʡ ʚʝʩʪʥʠʢ 2(13) 

 ʕʢʦʣʦʛʠʷ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ  

 28 

 

ʧʝʡʟʘʞʘʤʠ ʧʦʯʪʠ ʥʝ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʧʝʩʯʘʥʳʭ ʠ ʠʟʚʝʩʪʢʦʚʳʭ ʢʘʨʴʝʨʦʚ, ʚʠʜʦʚʳʤ ʩʦʩʪʘʚʦʤ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ (ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʠ ʟʘʥʠʤʘʶʪ ʙʦʨʳ). 

ʃʘʥʜʰʘʬʪʳ ɺʝʨʭʥʝʢʘʤʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʥʘ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜʘʭ (ʩʝʚʝʨʦ-ʚʦʩʪʦʢ ʨʝʩʧʫʙʣʠʢʠ) 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʘʩʯʣʝʥʝʥʥʦʩʪʴʶ ʨʝʣʴʝʬʘ, ʵʩʪʝʪʠʯʝʩʢʘʷ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʧʨʘʢʪʠʯʝʩʢʠ 

ʧʦʣʥʦʩʪʴʶ ʥʠʚʝʣʠʨʫʝʪʩʷ ʚʳʩʦʢʦʡ ʣʝʩʠʩʪʦʩʪʴʶ. ʇʦʵʪʦʤʫ ʧʝʡʟʘʞʥʳʝ ʢʦʤʧʣʝʢʩʳ ʠʤʝʶʪ ʥʠʟʢʠʝ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʚʠʟʫʘʣʴʥʦ-ʵʩʪʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ. 

ʃʘʥʜʰʘʬʪʳ ʩʦ ʩʨʝʜʥʠʤʠ ʠ ʥʠʞʝ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷʤʠ ʚʠʟʫʘʣʴʥʦ-ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʥʝ 

ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚʳʰʝ, ʚ ʩʚʦʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩʳ ʥʘ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜʘʭ, 

ʧʝʡʟʘʞʝʦʙʨʘʟʫʶʱʠʝ ʬʘʢʪʦʨʳ ʢʦʪʦʨʳʭ ʚʘʨʴʠʨʫʶʪ ʦʢʦʣʦ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʩʣʝʜʫʝʪ ʝʱʝ ʨʘʟ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʵʩʪʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʣʘʥʜʰʘʬʪʦʚ ʚʦ ʤʥʦʛʦʤ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʦʙʲʝʢʪʠʚʥʳʭ ʠ ʩʫʙʲʝʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ. ʇʦɻ ʪʦʤʫ ʣʘʥʜh ʘʬʪʳ, 

ʚʠʟʫʘʣʴʥʦïʧʨʠʚʣʝʢʘʪʝʣʴʥʳʝ ʜʣʷ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ, ʤʦʛʫʪ ʙʳʪʴ ʜʘʞʝ ʥʝʧʨʠʷʪʥʳʤʠ ʜʣʷ ʜʨʫʛʦʛʦ, ʘ ʪʘʢʞʝ 

ʨʘʟʣʠʯʘʪʴʩʷ ʚ ʬʠʟʠʦʥʦʤʠʯʝʩʢʦʤ ʧʣʘʥʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʚʦʩʧʨʠʷʪʠʷ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʩʫʪʦʢ, ʩʝʟʦʥʘ, ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʟʚʫʢʦʚ, ʟʘʧʘʭʦʚ ʠ ʪ.ʧ. 

ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʧʦʜʦʙʥʳʭ ʨʘʙʦʪʘʭ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʳʤ ʠ ʜʘʞʝ ʦʙʷʟʘʪʝʣʴʥʳʤ, ʪʘʢ ʢʘʢ ʦʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʟʘ ʩʯʝʪ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʚʦʡʩʪʚ (ʧʦʜʩʠʩʪʝʤ ʭʨʘʥʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ, ʦʪʦʙʨʘʞʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ) ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ, ʘʚʪʦʤʘʪʠʟʘʮʠʶ, 

ʩʠʩʪʝʤʥʦʩʪʴ ʠ ʢʦʤʧʣʝʢʩʥʦʩʪʴ, ʘʜʘʧʪʠʚʥʦʩʪʴ ʠ ʤʥʦʛʦʚʘʨʠʘʥʪʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʙʦʣʴʰʦʛʦ ʤʘʩʩʠʚʘ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʠ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʠ 

ʦʪʦʙʨʘʞʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ.  
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VISUALLY -AESTHETIC VALUE OF L ANDSCAPES OF UDMURTIYA:  

AN ESTIMATION WITH U SE OF GIS 

 

In article the authorôs technique and results of an estimation of visual aesthetic potential of landscapes of 

the Udmurt Republic with use of geographical information systems is stated. 

K e y w o r d s: visually-aesthetic value of landscapes; geographical information systems; technique; 

estimation. 
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ʅʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʯʝʪʘ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ ʜʘʝʪʩʷ ʦʮʝʥʢʘ ʨʷʜʘ 

ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʇʨʠʚʦʣʞʩʢʦʛʦ  ʦʢʨʫʛʘ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʢʦʤʬʦʨʪʥʳʭ ʠ 

ʜʠʩʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ ʧʨʦʞʠʚʘʥʠʷ ʯʝʣʦʚʝʢʘ. 

ʂ ʣ  ʁʯ ʝ ʚ  rʝ   ʩ ʣ ʦ ʚ ʘ: ʧʨʠʢʣʘʜʥʘʷ ʢʣʠʤʘʪʦʣʦʛʠʷ; ʙʠʦʢʣʠʤʘʪ; ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʠʥʜʝʢʩʳ; ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ. 

 

ʈʝʩʫʨʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʣʠʤʘʪʘ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʤʫ 

ʥʘʧʨʘʚʣʝʥʠʶ ʧʨʠʢʣʘʜʥʦʡ ʢʣʠʤʘʪʦʣʦʛʠʠ ï ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ. ɹʠʦʢʣʠʤʘʪ ʪʝʨʨʠʪʦʨʠʠ ï 

ʚʘʞʥʳʡ ʧʨʠʨʦʜʥʳʡ ʨʝʩʫʨʩ, ʦʪ ʩʦʩʪʦʷʥʠʷ ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʠʪ ʢʦʤʬʦʨʪʥʦʩʪʴ ʦʱʫʱʝʥʠʡ ʠ ʩʘʤʦʯʫʚʩʪʚʠʝ 

ʯʝʣʦʚʝʢʘ, ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʠ ʟʜʦʨʦʚʴʝ ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʦʤ. ʆʧʨʝʜʝʣʷʷ 

ʚʣʠʷʥʠʝ ʠʟʤʝʥʝʥʠʡ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʤʦʞʥʦ ʨʝʰʠʪʴ 

ʧʨʦʙʣʝʤʫ ʩʦʭʨʘʥʝʥʠʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʚ ʫʩʣʦʚʠʷʭ ʫʭʫʜʰʝʥʠʷ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ [1;6]. 

ʆʩʦʙʫʶ ʚʘʞʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʟʘʜʘʯʫ ʢʦʪʦʨʳʭ ʚʭʦʜʷʪ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ 

ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ. 

ɹʠʦʢʣʠʤʘʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ï ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʨʘʟʣʠʯʥʳʭ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠ ʠʭ ʢʦʤʧʣʝʢʩʦʚ ʥʘ ʦʨʛʘʥʠʟʤ ï ʚʳʷʚʣʷʝʪ ʤʝʜʠʢʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ 

ʪʝʨʨʠʪʦʨʠʠ ʩ ʮʝʣʴʶ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʘʥʜʰʘʬʪʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ ʠ ʜʣʷ ʨʝʢʨʝʘʮʠʠ. 

ʇʦʛʦʜʘ ʠ ʢʣʠʤʘʪ ʇʨʠʚʦʣʞʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ (ʇʌʆ) ʚ ʦʩʥʦʚʥʦʤ ʦʙʫʩʣʦʚʣʠʚʘʶʪʩʷ 

ʘʪʤʦʩʬʝʨʥʦʡ ʮʠʨʢʫʣʷʮʠʝʡ ʠ, ʦʩʦʙʝʥʥʦ, ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʟʘʧʘʜʥʳʭ ʧʦʪʦʢʦʚ ʚʦʟʜʫʭʘ, ʯʪʦ ʦʢʘʟʳʚʘʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʝʩʪʥʳʡ ʢʣʠʤʘʪ ʘʪʣʘʥʪʠʯʝʩʢʠʭ ʚʦʟʜʫʰʥʳʭ ʪʝʯʝʥʠʡ, ʢʦʪʦʨʳʝ ʩʤʷʛʯʘʶʪ ʠ 

ʫʚʣʘʞʥʷʶʪ ʝʛʦ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʩʶʜʘ ʧʦʩʪʫʧʘʶʪ ʠ ʚʦʟʜʫʰʥʳʝ ʤʘʩʩʳ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʝʩʷ ʚ ʜʨʫʛʠʭ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʘʨʢʪʠʯʝʩʢʠʭ ʠ ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ, ʨʘʡʦʥʘʭ ʉʠʙʠʨʠ, ʂʘʟʘʭʩʪʘʥʘ ʠ ʉʨʝʜʥʝʡ ɸʟʠʠ. ɺ ʩʣʫʯʘʝ 

ʦʩʣʘʙʣʝʥʠʡ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʧʨʠʰʝʜʰʠʝ ʚʦʟʜʫʰʥʳʝ ʤʘʩʩʳ ʧʦʜ ʚʣʠʷʥʠʝʤ ʤʝʩʪʥʳʭ 

ʪʨʘʥʩʬʦʨʤʘʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʠʦʙʨʝʪʘʶʪ ʩʚʦʡʩʪʚʘ ʜʘʥʥʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ. ɺʣʠʷʥʠʝ 

ʤʝʩʪʥʳʭ ʫʩʣʦʚʠʡ (ʤʝʟʦ- ʠ ʤʠʢʨʦʨʝʣʴʝʬ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʧʦʯʚʘ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ ʙʣʠʟʦʩʪʴ ʚʦʜʦʝʤʦʚ, 

ʟʘʩʪʨʦʡʢʘ ʪʝʨʨʠʪʦʨʠʠ) ʧʦʨʦʞʜʘʝʪ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʚʘʨʠʘʮʠʠ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘ ʬʦʥʝ 

ʫʩʪʦʡʯʠʚʳʭ ʘʪʤʦʩʬʝʨʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʠʢʘ 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ (ʩ 1966 ʧʦ 2004 ʛ.) ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʄʠʨʦʚʦʛʦ ʮʝʥʪʨʘ ʜʘʥʥʳʭ 

ʛ. ʆʙʥʠʥʩʢʘ, ʩʝʪʠ ʩʪʘʥʮʠʡ ʇʨʠʚʦʣʞʩʢʦʛʦ ʦʢʨʫʛʘ, ʩʧʨʘʚʦʯʥʠʢʠ ʧʦ ʢʣʠʤʘʪʫ ʉʉʉʈ. 

ɹʠʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʨʝʩʫʨʩʳ ʦʮʝʥʠʚʘʶʪʩʷ ʧʨʠʤʝʥʠʪʝʣʥɹʦ ʢ ʯʝʣʦʚʝʢʫ ʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʩʚʷʟʴ ʢʣʠʤʘʪʘ ʩ ʝʛʦ ʪʝʧʣʦʚʳʤ ʩʦʩʪʦʷʥʠʝʤ, ʟʜʦʨʦʚʝɹʤ, ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʨʝʢʨʝʘʮʠʠ ʠ 

ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʦʮʝʥʢʦʡ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ɺʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ 

ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ: 

ï ʨʝʢʨʝʘʮʠʦʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ; 

ïʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʜʣʷ ʛʨʘʜʦʩʪʨʦʠʪʝʣɹʩʪʚʘ; 

ï ʬʠʟʠʦʣʦʛʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʪʝʧʣʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʯʝʣʦʚʝʢʘ; 
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ï ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʜʣʷ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʟʘʙʦʣʝʚʘʥʠʡ (ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʳʭ, ʟʘʙʦʣʝʚʘʥʠʡ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ, ʨʝʚʤʘʪʠʯʝʩʢʠʭ ʠ ʧʨʦʩʪʫʜʥʳʭ, ʪʫʙʝʨʢʫʣʝʟʘ ʠ ʛʣʘʟʥʳʭ) [4;6]. 

ɼʣʷ ʦʮʝʥʢʠ ʪʝʧʣʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʯʝʣʦʚʝʢʘ ʨʘʟʨʘʙʦʪʘʥ ʨʷʜ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʫʨʦʚʝʥʴ ʝʛʦ ʪʝʧʣʦʚʦʡ ʠʣʠ  arotids  ʥʘʛʨʫʟʢʠ ʚ ʣʝʪʥʝʝ ʠ ʟʠʤʥʝʝ ʚʨʝʤʷ  

ʛʦʜʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʧʫʙʣʠʢʘʮʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʨʘʟʨʘʙʦʪʢʝ ʠ ʦʧʠʩʘʥʠʶ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʥʜʝʢʩʦʚ, ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʢʦʤʬʦʨʪʘ, ʙʳʣʠ ʦʪʦʙʨʘʥʳ 

ʩʣʝʜʫʶʱʠʝ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ: 

 ɻ ʬʬʝʢʪʠʚʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ (ʕʊ)ʥʝʧʦʜʚʠʞʥʦʛʦ ʚʦʟʜʫʭʘ   

 

ʕʊ=t-0,4(t-10)(1-f/100),                                                               (1) 

 

ʛʜʝ f ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ; t ï ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, 
ʦ
C; 

 ɻ ʢʚʠʚʘʣʝʥʪʥʦ-ʵʬʬʝʢʪʠʚʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ (ʕʕʊ) ï ʧʦʢʘʟʘʪʝʣʴ ʪʝʧʣʦʚʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩ 

ʫʯʝʪʦʤ ʚʣʠʷʥʠʷ ʚʝʪʨʘ 

)
100

1(29.0

4.176.1

1
0014.068.0

37
37

75.0

f
t

v
f

t
ɽʊ  ,                                     (2) 

ʛʜʝ ɽʊ ï ʕʕʊ, t ï ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, 
ʦ
ʉ; f ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ, %; v- ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ, ʤ/ʩ; 

 ʠʥʜʝʢʩ ʩʫʨʦʚʦʩʪʠ (S) ʧʦ ɹʦʜʤʘʥʫ  

 

S=(1-0,04t)(1+0,27v),                                                                 (3) 

 

ʛʜʝ S ï ʠʥʜʝʢʩ ʩʫʨʦʚʦʩʪʠ, ʙʘʣʣʳ; t ï ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, 
ʦ
ʉ, v ï ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʤ/ʩ; 

 ʧʨʠʚʝʜʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ (tʧʨʠʚ) ʧʦ ɸʜʘʤʝʥʢʦ ʍʘʡʨʫʣʣʠʥʫ  

 

tʧʨʠʚ=tʚ-8,2ãV,                                                                      (4) 

ʛʜʝ tʧʨʠʚ ï ʧʨʠʚʝʜʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, 
0
ʉ; tʚ ï ʬʘʢʪʠʯʝʩʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, Áʉ

 
; V ï ʩʢʦʨʦʩʪʴ 

ʚʝʪʨʘ, ʤ/ʩ; 

 ʠʥʜʝʢʩ ʚʝʪʨʦʚʦʛʦ ʦʭʣʘʞʜʝʥʠʷ (Hw) ʧʦ ʍʠʣʣʫ  

 

Hw=Hd+(0,085+0,102v
0,3

)(61,1-e)
0,75

,                                                 (5) 

 

ʛʜʝ Hd=(0,13+0,47v
0,5

)(36,6-t); v ï ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ, ʤ/ʩ; t ï ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, 
ʦ
ʉ; e ï ʫʧʨʫʛʦʩʪʴ 

ʚʦʜʷʥʦʛʦ ʧʘʨʘ, ʛʇʘ; 

 ʨʘʜʠʘʮʠʦʥʥʦ-ʵʢʚʠʚʘʣʝʥʪʥʦ-ʵʬʬʝʢʪʠʚʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ (ʈʕʕʊ) 

 

ʈʕʕʊ=125lg[1+0,02T+0,001(T-8)(f-60)-0,45(33-T)ãV+185B],                          (6) 

 

ʛʜʝ ʊ ï ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, 
ʦ
ʉ; f ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ, %; V ï ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ, ʤ/ʩ; ɺ ï 

ʧʦʛʣʦʱʝʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴʶ ʪʝʣʘ ʩʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠʷ, ʢɺʪ/ʤ
2
. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ɽ.ɻ.ɻʦʣʦʚʠʥʦʡ ʠ ɺ.ʀ.ʈʫʩʘʥʦʚʘ [5] ʈʕʕʊ ʤʦʞʝʪ ʙʳʪʴ 

ʨʘʩʩʯʠʪʘʥʘ ʧʦ ʬʦʨʤʫʣʘʤ: 

 

ʈʕʕʊ=ʅʕʕʊ+6,2
ʦ
ʉ,                                                                 (7) 

ʠʣʠ ʈʕʕʊ=0,83ʕʕʊ+12
ʦ
ʉ,                                                               (8) 

 

ʛʜʝ ʅʕʕʊ ï ʥʦʨʤʘʣʴʥʘʷ ʵʢʚʠʚʘʣʝʥʪʥʦ-ʵʬʬʝʢʪʠʚʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ; ʕʕʊ ï ʵʢʚʠʚʘʣʝʥʪʥʦ-ʵʬʬʝʢʪʠʚʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦ ʄʠʩʩʝʥʘʨʜʫ; 

 ʥʦʨʤʘʣʴʥʘʷ ʵʢʚʠʚʘʣʝʥʪʥʦ-ʵʬʬʝʢʪʠʚʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ (ʅʕʕʊ) ï ʧʦʢʘʟʘʪʝʣʴ ʪʝʧʣʦʚʦʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʚʣʠʷʥʠʷ ʚʝʪʨʘ ʜʣʷ ʦʜʝʪʦʛʦ ʯʝʣʦʚʝʢʘ: 

 

ʅʕʕʊ=0,8ʕʕʊ+7
0
ʉ,                                                                 (9) 

 



2010 ɻʝʦʛʨʘʬʠʯʝʩʢʠʡ ʚʝʩʪʥʠʢ 2(13) 

 ʄʝʪʝʦʨʦʣʦʛʠʷ ʠ ʢʣʠʤʘʪʦʣʦʛʠʷ  

 31 

 

ʛʜʝ ʕʕʊ ï ʵʢʚʠʚʘʣʝʥʪʦ-ʵʬʬʝʢʪʠʚʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ɽʊ ʧʦ ʄʠʩʩʝʥʘʨʜʫ; 

 ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ  

 

ɹɸʊ=0,8 ʅʕʕʊ+9
0
ʉ,                                                               (10) 

ʛʜʝ ʅʕʕʊ ï ʥʦʨʤʘʣʴʥʘʷ ʵʢʚʠʚʘʣʝʥʪʥʦ-ʵʬʬʝʢʪʠʚʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ [2; 3]. 

ʉ ʮʝʣʴʶ ʦʮʝʥʢʠ ʪʝʥʜʝʥʮʠʡ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦ ʚʨʝʤʝʥʠ 

ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʢʦʵʬʬʠʮʠʝʥʪʳ ʥʘʢʣʦʥʘ ʣʠʥʝʡʥʦʛʦ ʪʨʝʥʜʘ (ʂʅʃʊ) ʠ ʢʦʵʬʬʠʮʠʝʥʪʳ ʝʛʦ ʜʝʪʝʨʤʠʥʘʮʠʠ R
2 

ʜʣʷ ʢʘʞʜʦʡ ʩʪʘʥʮʠʠ ʇʌʆ. ɺʝʣʠʯʠʥʘ R
2 
ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢʦʚ ʚʢʣʘʜ ʣʠʥʝʡʥʦʛʦ ʪʨʝʥʜʘ ʚ ʦʙʱʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ 

ʠʥʜʝʢʩʘ. ʊʝʥʜʝʥʮʠʷ ʠʟʤʝʥʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʩʯʠʪʘʣʘʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʦʡ, ʝʩʣʠ ʝʝ ʫʨʦʚʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʚʥʷʣʩʷ 95% (ʈ=0,95). ʇʨʠ ʦʙʲʝʤʝ ʚʳʙʦʨʢʠ 39 ʣʝʪ R
2
 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ 10%. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʩʝʟʦʥʥʦʛʦ ʠ ʛʦʜʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩ ʦʮʝʥʢʦʡ ʢʦʤʬʦʨʪʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʚʳʷʚʠʪʴ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʧʦʩʪʨʦʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʭʝʤʳ. 

ɼʣʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʢʦʤʬʦʨʪʥʦʩʪʠ ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʵʬʬʝʢʪʠʚʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʦʱʫʱʝʥʠʷ ʩʪʝʧʝʥʠ ʪʝʧʣʘ ʠʣʠ ʭʦʣʦʜʘ ʦʨʛʘʥʠʟʤʦʤ ʧʦʣʫʨʘʟʜʝʪʦʛʦ (ʜʦ ʧʦʷʩʘ) ʯʝʣʦʚʝʢʘ ʠ 

ʤɻʧʠʨʠʯʝʩʢʦʡ ʬʫʥʢʮʠʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʌʆ ʟʘ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ (ʩ ʥʦʷʙʨʷ ʧʦ ʤʘʨʪ) ʕʊ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ -10,9 

é -4,1
ʦ
ʉ, ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʟʠʤʥʠʝ ʫʩʣʦʚʠʷ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʢʘʢ çʭʦʣʦʜʥʦè ʩ çʫʤʝʨʝʥʥʦʡè 

ʥʘʛʨʫʟʢʦʡ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʠʟʦʣʠʥʠʡ ʵʬʬʝʢʪʠʚʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʧʝʨʠʦʜ ʩ ʥʦʷʙʨʷ ʧʦ 

ʤʘʨʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʌʆ ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʤʝʨʠʜʠʦʥʘʣʥɹʳʡ ʭʘʨʘʢʪʝʨ. ʅʘʠʤʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ ʕʊ 

ʦʪʤʝʯʘʶʪʩʷ ʚ ʧʫʥʢʪʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʠ ʶʛʦ-ʚʦʩʪʦʢʝ ʇʌʆ, ʘ ʥʘʠʙʦʣʴʰʠʝ ï ʥʘ ʶʛʦ-

ʟʘʧʘʜʝ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ɿʥʘʯʝʥʠʷ ʕʊ ʚ ʪʝʧʣʳʡ ʧʝʨʠʦʜ (ʩ ʤʘʷ ʧʦ ʩʝʥʪʷʙʨʴ) ʠʟʤʝʥʷʶʪʩʷ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʦʪ 11,0 ʜʦ 17,8
ʦ
ʉ, ʯʪʦ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʢʘʢ çʧʨʦʭʣʘʜʥʦè ʠ çʫʤʝʨʝʥʥʦ ʪʝʧʣʦè (ʩ ʥʘʛʨʫʟʢʦʡ çʢʦʤʬʦʨʪʥʦè). 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʠʟʦʣʠʥʠʡ ʵʬʬʝʢʪʠʚʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠʤʝʝʪ ʭʦʨʦʰʦ ʚʳʨʘ arotid ʟʦʥʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. 

ʀʩʢʣʶʯʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʚʦʩʪʦʯʥʘʷ ʧʦʣʦʚʠʥʘ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ (ʈɹ), ʛʜʝ ʠʟʦʪʝʨʤʳ ʕʊ 

ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ ʙʣʘʛʦʜʘʨʷ ʤʝʨʠʜʠʦʥʘʣʴʥʦ ʥʘʧʨʘʚʣʝʥʥʦʡ ʛʦʨʥʦʡ ʩʠʩʪʝʤʝ ʖʞʥʦʛʦ ʋʨʘʣʘ. ʂ 

ʟʦʥʝ çʧʨʦʭʣʘʜʥʦè ʧʦ ʰʢʘʣʝ ʵʬʬʝʢʪʠʚʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪʥʦʩʠʪʩʷ ʣʠʰʴ ʩʝʚʝʨʥʘʷ ʯʘʩʪʴ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ 

ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ. ʅʘ ʙʦʣʴʰʝʡ ʞʝ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʪʝʧʣʦʦʱʫʱʝʥʠʷ ʚ ʪʝʧʣʳʡ ʧʝʨʠʦʜ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʘʢ 

çʫʤʝʨʝʥʥʦ ʪʝʧʣʦè. ʉʘʤʳʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʦʪʤʝʯʘʁʪʩʷ ʥʘ ʶʞʥʳʭ ʩʪʘʥʮʠʷʭ. 

ʏʠʩʣʦ ʜʥʝʡ ʩ ʢʦʤʬʦʨʪʥʦʡ ʧʦʛʦʜʦʡ (ʧʦ ʟʥʘʯʝʥʠʷʤ ʕʊ) ʟʘ ʛʦʜ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 34 ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʜʦ 66 ʥʘ 

ʶʛʦ-ʟʘʧʘʜʝ. 

ɿʥʘʯʝʥʠʷ ʂʅʃʊ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʕʊ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʌʆ ʠʤʝʶʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʟʥʘʢ ʠ ʤʝʥʷʶʪʩʷ ʦʪ 

0,04 ʜʦ 0,52Áʉ/10 ʣʝʪ. ɿʘʤʝʪʥʦʝ ʫʣʫʯh ʝʥʠʝ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʦʪʤʝʯʘʝʪʩʷ ʚ 

ʮʝʥʪʨʘʣʴʥʳʭ ʨʘʡʦʥʘʭ ɹʘʰʢʦʨʪʦʩʪʘʥʘ, ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ (ʂʅʃʊ ʕʊ ʦʪ 0,44 ʜʦ 0,52
ʦ
ʉ/10ʣʝʪ, 

R
2
 ï ʦʢʦʣʦ 21-26%). ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʟʥʘʯʠʤʳ ʟʘ ʚʝʩʴ ʛʦʜ ʚʝʣʠʯʠʥʳ ʂʅʃʊ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 

ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʆʨʝʥʙʫʨʛʩʢʦʡ, 

ʉʘʨʘʪʦʚʩʢʦʡ, ʋʣʴʷʥʦʚʩʢʦʡ ʠ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʝʡ, ʄʦʨʜʦʚʠʠ, ʚ ʮʝʥʪʨʝ, ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ʠ ʶʛʦ-ʚʦʩʪʦʢʝ ʈʊ, ʚ 

ʮʝʥʪʨʝ ʠ ʥʘ ʟʘʧʘʜʝ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʠ ʇʝʥʟʝʥʩʢʦʡ ʦʙʣʘʩʪʝʡ, ʘ ʪʘʢʞʝ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʘ 

ʚʦʩʪʦʢʝ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʠ ʋʜʤʫʨʪʠʠ. ʅʘ ʦʩʪʘʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʇʨʠʚʦʣʞʩʢʦʛʦ ʦʢʨʫʛʘ ʟʥʘʯʝʥʠʷ ʂʅʃʊ ʕʊ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ ʠ ʠʤʝʶʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʟʥʘʢ. ɿʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʝʪʝʨʤʠʥʘʮʠʠ R
2
 ʜʣʷ ʂʅʃʊ 

ʩ ʧʦʣʦʞʠʪʝʣʥɹʳʤ ʟʥʘʢʦʤ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʜʣʷ ʘʥʘʣʦʛʠʯʥʳʭ ʦʪʨʠʮʘʪʝʣʴʥʳʭ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʙʦʣʴʰʝʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʚʳʚʦʜʦʚ ʦʙ ʠʟʤʝʥʝʥʠʠ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʇʌʆ ʚ ʩʪʦʨʦʥʫ ʫʣʫʯʰʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʚ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʛʦʜʘ. 

ʅʘʠʙʦʣʝʝ ʞʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʢʚʠʚʘʣʝʥʪʥʦ-ʵʬʬʝʢʪʠʚʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ (ʕʕʊ), ʫʯʠʪʳʚʘʶʱʘʷ 

ʢʦʤʧʣʝʢʩʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʯʝʣʦʚʝʢʘ ʪʝʤʧʝʨʘʪʫʨʳ, ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʠ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ. ʕʕʊ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʩʦʯʝʪʘʥʠʝ ʤʝʪʝʦʧʦʢʘʟʘʪʝʣʝʡ, ʧʦ ʪʝʧʣʦʚʦʤʫ ʵʬʬʝʢʪʫ ʨʘʚʥʦʝ ʥʝʧʦʜʚʠʞʥʦʤʫ ʚʦʟʜʫʭʫ ʧʨʠ 100% 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ; ʩ ʝʝ ʧʦʤʦʱʴʶ ʦʮʝʥʠʚʘʝʪʩʷ ʪʝʧʣʦʦʱʫʱʝʥʠʝ 

ʦʙʥʘʞʝʥʥʦʛʦ ʧʦ ʧʦ̫ ʩ ʯʝʣʦʚʝʢʘ. 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʌʆ ʟʘ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʕʕʊ 

ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ -29,2 é -18,0
ʦ
ʉ, ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʟʠʤʥʠʝ ʫʩʣʦʚʠʷ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʢʘʢ 

çʦʯʝʥʴ ʭʦʣʦʜʥʦè ʠ çʫʛʨʦʟʘ ʦʙʤʦʨʦʞʝʥʠʷè (ʨʠʩ.1). ʅʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʇʌʆ ʩ ʥʦʷʙʨʷ ʧʦ ʤʘʨʪ ʥʘʙʣʶʜʘʶʪʩʷ 

ʪʝʧʣʦʦʱʫʱʝʥʠʷ çʦʯʝʥʴ ʭʦʣʦʜʥʦè. ʇʦʯʪʠ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ, ʋʜʤʫʨʪʠʠ, ʇʝʨʤʩʢʦʛʦ 

ʢʨʘʷ ʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ  (ʈʊ), ʚ ʩʝʚʝʨʥʳʭ, ʚʦʩʪʦʯʥʳʭ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʘʭ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʘ  
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ʩʝʚʝʨʝ, ʟʘʧʘʜʝ, ʶʛʦ-ʚʦʩʪʦʢʝ ʈɹ, ʩʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʕʕʊ, ʨʘʩʧʦʣʦʞʝʥʘ ʟʦʥʘ, ʛʜʝ ʥʘʯʠʥʘʝʪʩʷ çʫʛʨʦʟʘ 

ʦʙʤʦʨʦʞʝʥʠʷè. ʅʘʠʤʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ ʵʢʚʠʚʘʣʝʥʪʥʦ-ʵʬʬʝʢʪʠʚʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪʤʝʯʘʁ ʪʩʷ ʚ ʧʫʥʢʪʘʭ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ (ɿʘʫʨʘʣʴʩʢʘʷ ʨʘʚʥʠʥʘ). ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʝ ʟʥʘʯʝʥʠʡ ʕʕʊ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʌʆ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʦʙʣʘʩʪʠ, ʛʜʝ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʥʝʩʢʦʣʴʢʦ 

ʚʳʰʝ ʙʦʣʴʰʠʥʩʪʚʘ ʜʨʫʛʠʭ. ʂ ʪʘʢʦʚʳʤ ʦʪʥʦʩʷʪʩʷ ʩʪʘʥʮʠʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ 

ʯʘʩʪʠ ɹʘʰʢʦʨʪʦʩʪʘʥʘ, ʚ ʟʘʧʘʜʥʳʭ ʨʘʡʦʥʘʭ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʘ ʶʛʝ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ, ʥʘ ʶʛʝ ʠ 

ʚʦʩʪʦʢʝ ʋʣʴʷʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʚ ʛ.ʉʘʨʘʪʦʚʝ. 

-29.5

-28

-26

-24

-22

-20

-18

ʋʬʘ

ʏʝʙʦʢʩʘʨr

ʂʠʨʦʚ

ʉʘʨʘʥʩʢ

ʅ.ʅʦʚʛʦʨʦʜ

ʆʨʝʥʙʫʨʛ

ʇʝʥʟʘ

ʇʝʨʤɹ

ʉʘʤʘʨʘ

ʉʘʨʘʪʦʚ

ʂʘʟʘʥɹ

ʀʞʝʚʩʢ

ʋʣɹ ʥ̫ʦʚʩʢ

                            ʈʠʩ.1. ʕʢʚʠʚʘʣʝʥʪʦ-ʵʬʬʝʢʪʠʚʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ (Áʉ) ʚ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ

 (<-24Áʉ - "ʫʛʨʦʟʘ ʦʙʤʦʨʦʞʝʥʠʷ", ʦʪ -18,1 ʜʦ -24Áʉ - "ʦʯʝʥʴ ʭʦʣʦʜʥʦ", ʦʪ -18,0 ʜʦ -12,1Áʉ - "ʭʦʣʦʜʥʦ" ). 
 

ɿʥʘʯʝʥʠʷ ʕʕʊ ʚ ʪʝʧʣʳʡ ʧʝʨʠʦʜ (ʤʘʡ ï ʩʝʥʪʷʙʨʴ) ʠʟʤʝʥʷʶʪʩʷ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʦʪ 4,0 ʜʦ 13,0 
ʦ
ʉ, ʯʪʦ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʢʘʢ çʫʤʝʨʝʥʥʦ ʧʨʦʭʣʘʜʥʦè, çʧʨʦʭʣʘʜʥʦè ʠ çʢʦʤʬʦʨʪʥʦ 

(ʫʤʝʨʝʥʥʦ ʪʝʧʣʦ)è. ʀʟ ʨʠʩ.2 ʚʠʜʥʦ, ʯʪʦ ʨʘʩʧʦʣʦʞʝʥʠʝ ʠʟʦʣʠʥʠʡ ʵʢʚʠʚʘʣʝʥʪʥʦ-ʵʬʬʝʢʪʠʚʥʦʡ ʪʝʤ-

ʧʝʨʘʪʫʨʳ ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʟʦʥʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. ʉʝʚʝʨʥʘʷ ʠ ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʠ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʩʝʚʝʨʥʳʝ ʨʘʡʦʥʳ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ, ʘ ʪʘʢʞʝ ʚʦʩʪʦʢ ʈɹ, ʩʝʚʝʨ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʭʦʜʷʪʩʷ ʚ ʟʦʥʝ 

çʫʤʝʨʝʥʥʦ ʧʨʦʭʣʘʜʥʦè. 

4
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ʋʬʘ

ʏʝʙʦʢʩʘʨr

ʂʠʨʦʚ

ʉʘʨʘʥʩʢ

ʅ.ʅʦʚʛʦʨʦʜ

ʆʨʝʥʙʫʨʛ

ʇʝʥʟʘ

ʇʝʨʤɹ

ʉʘʤʘʨʘ

ʉʘʨʘʪʦʚ

ʂʘʟʘʥɹ

ʀʞʝʚʩʢ

ʋʣɹ ʥ̫ʦʚʩʢ

                                        ʈʠʩ.2. ʕʢʚʠʚʘʣʝʥʪʥʦ-ʵʬʬʝʢʪʠʚʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ (Áʉ) ʚ ʪʝʧʣʳʡ ʧʝʨʠʦʜ

(ʦʪ 0,1Á ʜʦ 6Áʉ "ʫʤʝʨʝʥʥʦ ʧʨʦʭʣʘʜʥʦ"; ʦʪ 6,1Á ʜʦ 12Áʉ "ʧʨʦʭʣʘʜʥʦ"; ʦʪ 12,1Á ʜʦ 18Áʉ "ʢʦʤʬʦʨʪ, ʫʤʝʨʝʥʥʦ-ʪʝʧʣʦ").
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ʅʘ ʦʩʪʘʣʴʥʦʡ, ʪ.ʝ. ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʪʝʧʣʦʦʱʫʱʝʥʠʷ ʚ ʪʝʧʣʳʡ ʧʝʨʠʦʜ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʘʢ çʧʨʦʭʣʘʜʥʦè. ʀʩʢʣʶʯʝʥʠʝʤ ʷʚʣʷʶʪʩʷ ʩʪʘʥʮʠʠ, ʠʤʝʶʱʠʝ ʙʦʣʝʝ ʶʞʥʦʝ  arotids -

ʯʝʩʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ (ɽʊ ʦʪ 12,1 ʜʦ 13,0
ʦ
ʉ), ʛʜʝ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʦʮʝʥʠʚʘʶʪʩʷ ʢʘʢ 

çʢʦʤʬʦʨʪʥʦ (ʫʤʝʨʝʥʥʦ ʪʝʧʣʦ)è. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʪʘʢʞʝ, ʯʪʦ ʧʦʯʪʠ ʥʘ ʚʩʝʡ ʛʦʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʈɹ, 

ʠʩʢʣʶʯʘʷ ʩʝʚʝʨʥʳʝ ʨʘʡʦʥʳ, ʠʟʦʣʠʥʠʠ ʕʕʊ ʧʨʠʥʠʤʘʁ ʪ ʘʟʦʥʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. 

ɿʥʘʯʝʥʠʷ ʂʅʃʊ ʩʨʝʜʥʝʡ ʛʦʜʦʚʦʡ ʵʢʚʠʚʘʣʝʥʪʥʦ-ʵʬʬʝʢʪʠʚʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʌʆ 

ʤʝʥʷʶʪʩʷ ʦʪ -0,21 ʜʦ 2,01 
ʦ
ʉ/10ʣʝʪ. ɿʘʤʝʪʥʦʝ ʫʣʫʯʰʝʥʠʝ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ 

ʦʪʤʝʯʘʝʪʩʷ ʚ ʮʝʥʪʨʘʣʴʥʳʭ ʨʘʡʦʥʘʭ ɹʘʢhʦʨʪʦʩʪʘʥʘ ʠ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ 

ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ (ʂʅʃʊ ɽʊ ʦʪ 1,74 ʜʦ 2,01 
ʦ
ʉ/10ʣʝʪ, R

2
 ï ʦʢʦʣʦ 63-75%). ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʟʥʘʯʠʤʳ ʟʘ 

ʚʝʩʴ ʛʦʜ ʚʝʣʠʯʠʥʳ ʂʅʃʊ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ʈʊ, ʚ 

ʩʝʚʝʨʥʦʡ ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʷʭ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʘ ʩʝʚʝʨʝ, ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʠ ʶʛʦ-ʚʦʩʪʦʢʝ ʈɹ, ʶʛʦ-

ʚʦʩʪʦʢʝ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʟʘʧʘʜʝ ʄʦʨʜʦʚʠʠ, ʚ ʟʘʧʘʜʥʦʤ ʠ ʮʝʥʪʨʘʣʴʥʦʤ ʨʘʡʦʥʘʭ ʋʜʤʫʨʪʠʠ, ʮʝʥʪʨʝ 

ʇʝʥʟʝʥʩʢʦʡ ʦʙʣʘʩʪʠ (ʨʠʩ.3). ʅʘ ʦʩʪʘʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʇʨʠʚʦʣʞʩʢʦʛʦ ʦʢʨʫʛʘ ʟʥʘʯʝʥʠʷ ʂʅʃʊ ʕʕʊ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ ʠ ʠʤʝʶʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʟʥʘʢ. ɿʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʝʪʝʨʤʠʥʘʮʠʠ R
2
 ʜʣʷ 

ʂʅʃʊ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʟʥʘʢʦʤ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʜʣʷ ʪʝʭ ʞʝ ʦʪʨʠʮʘʪʝʣʴʥʳʭ. ɿʥʘʯʝʥʠʷ ʞʝ ʕʕʊ ʚ 

ʷʥʚʘʨʝ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʠʟʤʝʥʷʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 2,2-4,5 
ʦ
ʉ/10ʣʝʪ, ʘ ʚ ʠʶʣʝ ï ʚ ʧʨʝʜʝʣʘʭ 1,3-

1,6 
ʦ
ʉ/10ʣʝʪ. 
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ʈʠʩ.3. ɿʥʘʯʝʥʠʷ ʂʅʃʊ ʩʨʝʜʥʝʡ ʛʦʜʦʚʦʡ ʵʢʚʠʚʘʣʝʥʪʥʦ-ʵʬʬʝʢʪʠʚʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ (Áʉ/10 ʣʝʪ).

 
ɹʠʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʭʦʣʦʜʥʦʛʦ ʧʝʨʠʦʜʘ. ɼʣʷ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʦʮʝʥʢʠ ʟʠʤʥʝʛʦ 

ʧʝʨʠʦʜʘ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʠʥʜʝʢʩ ʩʫʨʦʚʦʩʪʠ ʧʦʛʦʜʳ ʧʦ ɹʦʜʤʘʥʫ, ʦʧʨʝʜʝʣʷʶʱʠʡ 

ʫʩʣʦʚʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʦʙʤʦʨʦʞʝʥʠʶ. ʆʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ ʠ 

ʩʢʦʨʦʩʪʴʶ ʚʝʪʨʘ, ʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʦʭʣʘʞʜʝʥʠʝ ʥʝ ʟʘɦ ʠʱʝʥʥʦʡ ʦʜʝʞʜʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʣʘ 

ʯʝʣʦʚʝʢʘ ʠ ʥʘ ʦʨʛʘʥʳ ʜʳʭʘʥʠʷ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʇʌʆ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʩʫʨʦʚʦʩʪʠ ɹʦʜʤʘʥʘ ʤʝʥʷʶʪʩʷ ʦʪ 1,7 ʜʦ 2,4 ʙʘʣʣʘ, ʯʪʦ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʟʠʤʥʠʝ ʫʩʣʦʚʠʷ ʢʘʢ çʤʘʣʦʩʫʨʦʚʳʝè ʠ çʫʤʝʨʝʥʥʦ-ʩʫʨʦʚʳʝè. ʇʨʠ ʵʪʦʤ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ 

ʩʫʨʦʚʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʌʆ ʚ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʛʦʜʘ (ʩ ʥʦʷʙʨʷ ʧʦ ʤʘʨʪ) ʚ ʧʫʥʢʪʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɹʘʰʢʦʨʪʦʩʪʘʥʘ, ʚ ʟʘʧʘʜʥʳʭ ʨʘʡʦʥʘʭ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʘ ʶʛʝ ʇʝʨʤʩʢʦʛʦ 

ʢʨʘʷ, ʚ ʉʘʤʘʨʩʢʦʡ ʠ ʋʣʴʷʥʦʚʩʢʦʡ ʦʙʣʘʩʪʷʭ, ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ʄʦʨʜʦʚʠʷ, ʦʮʝʥʠʚʘʶʪʩʷ ʢʘʢ 

çʤʘʣʦʩʫʨʦʚʳʝè. ʅʘ ʦʩʪʘʣʴʥʦʡ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʟʠʤʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ çʫʤʝʨʝʥʥʦ-ʩʫʨʦʚʘʷè 

(2<S<3). ʉʘʤʳʝ ʩʫʨʦʚʳʝ ʫʩʣʦʚʠʷ (2,4 ʙʘʣʣʘ) ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʘʶʪʩʷ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ 

ʇʨʠʚʦʣʞʩʢʦʛʦ ʦʢʨʫʛʘ (ɿʘʫʨʘʣʴʩʢʘʷ ʨʘʚʥʠʥʘ). ʅʘʠʤʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ɹʦʜʤʘʥʘ (1,7 ʙʘʣʣʘ) ʚ 

ʧʝʨʠʦʜ ʩ ʥʦʷʙʨʷ ʧʦ ʤʘʨʪ ʦʪʥʦʩʷʪʩʷ ʢ ʩʪʘʥʮʠ̫ʤ, ʥʘʭʦʜʷʱʠʤʩʷ ʚ ʛʦʨʥʦʡ ʤʝʩʪʥʦʩʪʠ ʖʞʥʦʛʦ ʋʨʘʣʘ 

ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ ʠ ʥʘ ʶʛʝ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ.  

ʏʠʩʣʦ ʜʥʝʡ ʩ ʩʫʨʦʚʦʡ ʧʦʛʦʜʦʡ ʩ ʥʦʷʙʨʷ ʧʦ ʤʘʨʪ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0 ʜʦ 24. ʏʘʱʝ ʚʩʝʛʦ ʩʫʨʦʚʳʝ 

ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʦʪʤʝʯʘʶʪʩʷ ʥʘ ʚʦʩʪʦʢʝ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ (13-16% ʜʥʝʡ ʟʘ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ).  
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ʏʠʩʣʦ ʜʥʝʡ ʩ ʫʤʝʨʝʥʥʦ-ʩʫʨʦʚʦʡ ʧʦʛʦʜʦʡ (2<S<3) ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 23 ʜʦ 

78 ʟʘ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ. ɺ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʩʣʫʯʘʝʚ (52-51%) ʩ ʥʦʷʙʨʷ ʧʦ ʤʘʨʪ ʪʘʢʠʝ ʫʩʣʦʚʠʷ ʭʘʨʘʢʪʝʨʥʳ 

ʜʣʷ ʚʦʩʪʦʢʘ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ, ɹʫʛʫʣʴʤʠʥʩʢʦ-ɹʝʣʝʙʝʝʚʩʢʦʡ ʚʦʟʚʳh ʝʥʥʦʩʪʠ ʠ ʶʛʘ ʂʠʨʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ.  

ɺ ʮʝʣʦʤ, ʟʘ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʟʥʘʯʝʥʠʷ ʂʅʃʊ ʠʥʜʝʢʩʘ ɹʦʜʤʘʥʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʇʨʠʚʦʣʞʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʤʝʥʷʶʪʩʷ ʦʪ -0,4 ʜʦ 0,06 ʙʘʣʣʘ/10ʣʝʪ. ɿʘʤʝʪʥʦʝ 

ʫʣʫʯʰʝʥʠʝ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʟʠʤʦʡ ʦʪʤʝʯʘʝʪʩʷ ʚ ʮʝʥʪʨʘʣʴʥʳʭ ʨʘʡʦʥʘʭ ʆʨʝʥʙʫʨʛʩʢʦʡ 

ʦʙʣʘʩʪʠ ʠ ʈɹ, ʥʘ ʶʛʝ ʄʘʨʠʡ ʕʣ, ʶʛʦ-ʟʘʧʘʜʝ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ, (ʂʅʃʊ ʠʥʜʝʢʩʘ çSè ʦʪ -0,4 ʜʦ -0,29 

ʙʘʣʣʘ/10ʣʝʪ, R
2
 ï ʙʦʣʝʝ 70%). ɿʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʝʪʝʨʤʠʥʘʮʠʠ R

2
 ʜʣʷ ʂʅʃʊ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ 

ʟʥʘʢʦʤ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʜʣʷ ʘʥʘʣʦʛʠʯʥʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʴʰʝʡ ʩʪʘ-

ʪʠʩʪʠʯʝʩʢʦʡ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʚʳʚʦʜʦʚ ʜʣʷ ʠʟʤʝʥʝʥʠʡ ʩʫʨʦʚʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʌʆ ʚ ʩʪʦʨʦʥʫ 

ʩʤʷʛʯʝʥʠʷ. 

ɼʣʷ ʦʮʝʥʢʠ ʪʝʧʣʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʯʝʣʦʚʝʢʘ ʚ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʠʩʧʦʣɹʟʫʝʪʩʷ ʪʘʢʞʝ ʧʦʢʘʟʘʪʝʣʴ 

çʧʨʠʚʝʜʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘè, ʧʨʝʜʣʦʞʝʥʥʳʡ ʂ.ʐ.ʍʘʡʨʫʣʣʠʥʳʤ ʠ ɺ.ʅ.ɸʜʘʤʝʥʢʦ. ʆʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʪʝʧʣʦʧʦʪʝʨʠ ʯʝʣʦʚʝʢʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʯʝʪʘʥʠʷ ʬʘʢʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʢʦʨʦʩʪʠ 

ʚʝʪʨʘ, ʧʨʠʨʘʚʥʝʥʥʳʝ ʢ ʪʝʧʣʦʧʦʪʝʨʷʤ ʪʦʡ ʞʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ, ʥʦ ʚ ʫʩʣʦʚʠʷʭ ʙʝʟʚʝʪʨʠʷ.  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʇʌʆ ʧʨʠʚʝʜʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʭʦʜʠʪʩʷ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʟʥʘʯʝʥʠʡ: ʦʪ -19,7 

ʜʦ -29,4
ʦ
ʉ, ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʟʠʤʥʠʝ ʫʩʣʦʚʠʷ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʩʪʘʥʮʠʡ ʢʘʢ 

ʜʠʩʢʦʤʬʦʨʪʥʳʝ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ ʚʨʝʤʝʥʝʤ ʧʨʦʛʫʣʦʢ ʠ ʯʘʩʪʠʯʥʳʤ ʦʛʨʘʥʠʯʝʥʠʝʤ ʧʨʝʙʳʚʘʥʠʷ ʦʩʣʘʙ-

ʣʝʥʥʳʭ ʠ ʙʦʣʴʥʳʭ ʣʶʜʝʡ ʥʘ ʚʦʟʜʫʭʝ (ʨʠʩ.4). 
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                 ʈʠʩ.4. ʇʨʠʚʝʜʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ (Áʉ) ʚ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ

(-16Áʉ...-29Áʉ - "ʜʠʩʢʦʤʬʦʨʪ"; -29Áʉ...-32Áʉ - "ʟʥʘʯʠʪʝʣʴʥʳʡ ʜʠʩʢʦʤʬʦʨʪ").

 
 

ʋʩʣʦʚʠʷ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʜʠʩʢʦʤʬʦʨʪʘ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʚ ʇʌʆ ʥʘʙʣʶʜʘʶʪʩʷ ʣʠʰʴ ʥʘ ʚʦʩʪʦʢʝ 

ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ (tʧʨʠʚ= -29,4 ʠ 29,1
ʦ
ʉ) (ɿʘʫʨʘʣʴʩʢʘʷ ʨʘʚʥʠʥʘ). ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ 

ʥʘ ʩʪʘʥʮʠʷʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɹʘʰʢʦʨʪʦʩʪʘʥʘ ʠ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʚ ʟʘʧʘʜʥʳʭ 

ʨʘʡʦʥʘʭ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʘ ʶʛʝ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ, ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ʄʦʨʜʦʚʠʷ, ʥʘ 

ʶʛʝ ʠ ʚʦʩʪʦʢʝ ʋʣʴʷʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ɼʦʩʪʘʪʦʯʥʦ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʧʨʠʚʝʜʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 

ʦʪʤʝʯʘʶʪʩʷ ʥʘ ʩʪʘʥʮʠʷʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ɹʫʛʫʣʴʤʠʥʩʢʦ-ɹʝʣʝʙʝʝʚʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ, ʥʘ ʚʦʩʪʦʢʝ ʠ 

ʶʛʦ-ʚʦʩʪʦʢʝ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʷʭ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ. 

ɿʥʘʯʝʥʠʷ ʂʅʃʊ ʧʨʠʚʝʜʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʌʆ ʤʝʥ̫ʶʪʩʷ ʦʪ -0,16 ʜʦ 2,82 
ʦ
ʉ/10ʣʝʪ (ʨʠʩ.5). 
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ʈʠʩ.5. ɿʥʘʯʝʥʠʷ ʂʅʃʊ ʧʨʠʚʝʜʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ (Áʉ/10ʣʝʪ).

 
ɿʘʤʝʪʥʦʝ ʫʣʫʯʰʝʥʠʝ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʟʠʤʦʡ ʦʪʤʝʯʘʝʪʩʷ ʚ ʮʝʥʪʨʘʣʴʥʳʭ ʨʘʡʦʥʘʭ 

ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʈɹ, ʥʘ ʶʛʝ ʄʘʨʠʡ ʕʣ, ʶʛʦ-ʟʘʧʘʜʝ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ (ʂʅʃʊ tʧʨʠʚ ï ʦʪ 2,28 ʜʦ 2,82 
ʦ
ʉ/10ʣʝʪ, R

2
 ï ʦʢʦʣʦ 74-80%). ʇʨʠ ʵʪʦʤ ʚ ʷʥʚʘʨʝ ʟʥʘʯʝʥʠʷ ʂʅʃʊ ʧʨʠʚʝʜʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʙʦʣʴʰʝʡ 

ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʇʌʆ ʤʝʥʷʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 1,3-3,8 
ʦ
ʉ/10ʣʝʪ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʟʥʘʯʠʤʳ ʟʘ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʚʝʣʠʯʠʥʳ ʂʅʃʊ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 

ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ʈʊ, ʩʝʚʝʨʝ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʶʛʦ-ʚʦʩʪʦʢʝ ʠ ʩʝʚʝʨʦ-

ʟʘʧʘʜʝ ʈɹ, ʶʛʦ-ʚʦʩʪʦʢʝ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʄʦʨʜʦʚʠʠ ʠ ʋʜʤʫʨʪʠʠ, ʥʘ ʚʦʩʪʦʢʝ 

ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ. ɿʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʝʪʝʨʤʠʥʘʮʠʠ R
2
 ʜʣʷ ʂʅʃʊ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʟʥʘʢʦʤ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʜʣʷ ʪʝʭ ʞʝ ʦʪʨʠʮʘʪʝʣʥɹʳʭ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʙʦʣʴʰʝʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʚʳʚʦʜʦʚ ʦʙ ʠʟʤʝʥʝʥʠʠ ʩʫʨʦʚʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʌʆ ʚ ʩʪʦʨʦʥʫ ʩʤʷʛʯʝʥʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʫʨʦʚʦʩʪʠ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʌʆ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʭʦʨʦʰʫʶ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ɹʦʜʤʘʥʘ ʠ ɸʜʘʤʝʥʢʦ ï ʍʘʡʨʫʣʣʠʥʘ. ɹʦʣʝʝ ʧʦʣʥʦʡ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʩʫʨʦʚʦʩʪʠ ʢʣʠʤʘʪʘ ʷʚʣʷʶʪʩʷ ʦʮʝʥʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʫʯʝʪʦʤ ʥʝ ʪʦʣʴʢʦ 

ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ, ʥʦ ʠ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʠ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ. ɼʣʷ ʦʮʝʥʢʠ ʩʫʨʦʚʦʩʪʠ ʢʣʠʤʘʪʘ ʚ 

ʨʘʙʦʪʝ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥ ʠʥʜʝʢʩ ʚʣʘʞʥʦʛʦ ʚʝʪʨʦʚʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʧʦ ʍʠʣʣʫ, ʨʘʟʤʝʨʥʦʩʪʴ ʢʦʪʦʨʦʛʦ 

Hw ʚʳʨʘʞʘʝʪʩʷ ʚ  aro ʩʤ
-2
ʩ

-1
. ɹʠʦʢʣʠʤʘʪʠʯʝʩʢʠʡ ʠʥʜʝʢʩ Hw ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʪʝʨʠ ʪʝʧʣʘ 

ʤʘʪʝʨʠʘʣʴʥʳʤ ʪʝʣʦʤ ʠʣʠ ʯʝʣʦʚʝʯʝʩʢʠʤ ʦʨʛʘʥʠʟʤʦʤ ʚ ʚʦʟʜʫʰʥʦʤ ʧʦʪʦʢʝ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ 

ʠ ʚʣʘʞʥʦʩʪʴʶ. ʇʨʠ ʥʝʚʳʩʦʢʠʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ, ʘ ʪʘʢʞʝ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʦʟʜʫʭʘ ʚʣʘʞʥʳʡ 

ʚʝʪʨʦʚʦʡ ʧʦʪʦʢ ʫʩʠʣʠʚʘʝʪ ʜʠʩʢʦʤʬʦʨʪʥʦʝ ʩʦʩʪʦʷʥʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ. ʇʨʠ ʚʳʩʦʢʠʭ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʦʟʜʝʡʩʪʚʠʝ ʚʣʘʞʥʦʛʦ ʚʝʪʨʦʚʦʛʦ ʧʦʪʦʢʘ ʫʤʝʥʴʰʘʝʪ ʩʦʩʪʦʷʥʠʝ ʜʠʩʢʦʤ-

ʬʦʨʪʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʇʌʆ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʚʣʘʞʥʦʛʦ ʚʝʪʨʦʚʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʧʦ ʍʠʣʣʫ ʤʝʥʷʶʪʩʷ ʦʪ 38 

ʜʦ 65,8 ʤʢʘʣ ʩʤ
-2
ʩ

-1
, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʩʪʘʥʮʠʡ ʩ ʘʙʩʦʣʶʪʥʦ ʩʫʨʦʚʳʤʠ ʟʠʤʥʠʤʠ 

ʫʩʣʦʚʠʷʤʠ. ʅʘ ʙʦʣʴh ʝʡ ʯʘʩʪʠ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʦʪʤʝʯʘʶʪʩʷ ʩʫʨʦʚʳʝ 

ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ. ʅʘʠʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ Hw ʥʘʙʣʶʜʘʁ ʪʩʷ ʚ ʧʫʥʢʪʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ 

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ (65,8 ʠ 65 ʤʢʘʣ ʩʤ
-2
ʩ

-1
 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʟʜʝʩʴ 

ʟʘ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʘʢ çʵʢʩʪʨʝʤʘʣʴʥʦ ʩʫʨʦʚʳʝè. ʕʢʩʪʨʝʤʘʣʴʥʦ ʩʫʨʦʚʳʝ ʧʦʛʦʜʥʳʝ 

ʫʩʣʦʚʠʷ ʦʪʤʝʯʘʶʪʩʷ ʪʘʢʞʝ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʏʫʚʘʰʠʠ, ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ, ʄʘʨʠʡ ʕʣ, ʇʝʥʟʝʥʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʄʦʨʜʦʚʠʠ ʠ ʈʊ. ʉʫʭʦʩʪʴ ʚʦʟʜʫʭʘ ʠ ʩʣʘʙʳʝ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʚ ʪʝʯʝʥʠʝ ʭʦʣʦʜʥʦʛʦ ʧʝʨʠʦʜʘ 

ʦʩʣʘʙʣʷʶʪ ʜʠʩʢʦʤʬʦʨʪʥʦʩʪʴ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ ʮʝʥʪʨʘʣʴʥʳʭ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ɹʘʰʢʦʨʪʦʩʪʘʥʘ, ʥʘ 

ʶʛʝ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ, ʛʜʝ ʧʦ ʠʥʜʝʢʩʫ ʍʠʣʣʘ ʟʠʤʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʫʨʦʚʘʷ ʠ ʢʦʤʬʦʨʪʥʘʷ. 

ʉʫʨʦʚʦʩʪʴ ʢʣʠʤʘʪʘ ʠʤʝʝʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʫʶ ʚʥʫʪʨʠ- ʠ ʤʝʞʛʦʜʦʚʫʶ ʜʠʥʘʤʠʢʫ. ɺ ʮʝʣʦʤ ʟʘ 

ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ (ʩ ʥʦʷʙʨʷ ʧʦ ʤʘʨʪ) ʟʥʘʯʝʥʠʷ ʂʅʃʊ ʠʥʜʝʢʩʘ Hw ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʨʠʚʦʣʞʩʢʦʛʦ ʦʢʨʫʛʘ 

ʤʝʥʷʶʪʩʷ ʦʪ -6,46 ʜʦ 1,23 ʤʢʘʣ ʩʤ
-2
ʩ

-1
/10ʣʝʪ. ɿʘʤʝʪʥʦʝ ʫʣʫʯʰʝʥʠʝ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʟʠʤʦʡ 

ʦʪʤʝʯʘʝʪʩʷ ʚ ʮʝʥʪʨʘʣʴʥʳʭ ʨʘʡʦʥʘʭ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʈɹ, ʥʘ ʶʛʝ ʄʘʨʠʡ ʕʣ, ʶʛʦ-ʟʘʧʘʜʝ 

ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ (ʂʅʃʊ Hw ʦʪ -6,46 ʜʦ -4,73 ʤʢʘʣ ʩʤ
-2
ʩ

-1
/10ʣʝʪ, R

2
 ï ʦʢʦʣʦ 74-87%). 
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ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʫʨʦʚʦʩʪʠ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʨʠʚʦʣʞʩʢʦʛʦ ʦʢʨʫʛʘ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʫʶ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ɹʦʜʤʘʥʘ, ɸʜʘʤʝʥʢʦ ï 

ʍʘʡʨʫʣʣʠʥʘ ʠ ʍʠʣʣʘ. 

ɹʠʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ. ʈʝʢʨʝʘʮʠʦʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʣʝʪʥʝʛʦ 

ʧʝʨʠʦʜʘ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʚʘʪʴ ʧʨʝʜʣʦʞʝʥʥʘʷ ɻ.ɺ.ʐʝʣʝʡʭʦʚʩʢʠʤ ʨʘʜʠʘʮʠʦʥʥʘʷ ʵʢʚʠʚʘʣʝʥʪʥʦ-

ʵʬʬʝʢʪʠʚʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ (ʈʕʕʊ) ï ʧʦʢʘʟʘʪʝʣʴ ʪʝʧʣʦʚʦʛʦ ʦʱʫʱʝʥʠʷ ʯʝʣʦʚʝʢʘ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ, ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ, ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʦʩʚʝʱʝʥʥʦʩʪʠ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʝʡ. ɿʥʘʯʝʥʠʷ ʈʕʕʊ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʣʠʤʘʪʦʣʝʯʝʙʥʳʭ 

ʩʚʦʡʩʪʚ ʨʝʛʠʦʥʘ. 

ʉ ʮʝʣʴʶ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʪʝʧʣʦʦʱʫʱʝʥʠʡ ʦʜʝʪʦʛʦ ʯʝʣʦʚʝʢʘ (ʣʝʪʥʷʷ ʦʜʝʞʜʘ ʦʜʥʦʛʦ ʪʠʧʘ) 

ʀ.ɺ.ɹʫʪʴʝʚʦʡ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʥʦʨʤʘʣʴʥʘʷ ʵʢʚʠʚʘʣʝʥʪʥʦ-ʵʬʬʝʢʪʠʚʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ (ʅʕʕʊ), ʫʯʠʪʳʚʘʶʱʘʷ 

ʚʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʠ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ. ʂʦʤʬʦʨʪʥʳʤʠ ʧʨʠʟʥʘʥʳ ʅʕʕʊ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 

+17é + 22
ʦ
ʉ. 

ɹʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʯʝʣʦʚʝʢʘ ʩʨʝʜʳ (ɹɸʊ) ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ 

ʢʦʤʧʣʝʢʩʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʥʝʛʦ ʪʝʤʧʝʨʘʪʫʨʳ, ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ, ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ, ʩʫʤʤʘʨʥʦʡ ʩʦʣʥʝʯʥʦʡ 

ʨʘʜʠʘʮʠʠ, ʜʣʠʥʥʦʚʦʣʥʦʚʦʡ ʨʘʜʠʘʮʠʠ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. ɼʘʥʥʳʡ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ 

ʧʨʝʜʣʦʞʝʥ ɻ.ɺ.ʎʠʮʝʥʢʦ. ɿʦʥʘ ʢʦʤʬʦʨʪʘ ɹɸʊ ʟʘʢʣʶʯʝʥʘ ʚ ʧʨʝʜʝʣʘʭ  +10 é +20
ʦ
ʉ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʇʌʆ ʟʥʘʯʝʥʠʷ ʈʕʕʊ ʚ ʪʝʧʣʳʡ ʧʝʨʠʦʜ (ʤʘʡ ï ʩʝʥʪʷʙʨʴ) ʠʟʤʝʥʷʶʪʩʷ ʦʪ 16,4 ʜʦ 23,6
ʦ
ʉ, 

ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʢʘʢ çʧʨʦʭʣʘʜʥʳʡ ʩʫʙʢʦʤʬʦʨʪè ʠ çʢʦʤʬʦʨʪʥʦ ʪʝʧʣʦè. ʈʘʩʧʦʣʦʞʝʥʠʝ 

ʠʟʦʣʠʥʠʡ ʈʕʕʊ ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʟʦʥʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. ʊʝʤʧʝʨʘʪʫʨʥʳʝ ʫʩʣʦʚʠʷ ʚ ʧʫʥʢʪʘʭ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʶʞʥʝʝ ʠʟʦʣʠʥʠʠ 21
ʦ
ʉ, ʧʨʦʭʦʜʷʱʝʡ ʧʦ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʉʘʨʘʪʦʚʩʢʦʡ ʠ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʝʡ, 

ʧʦ ʶʛʫ ʠ ʚʦʩʪʦʢʫ ʋʣʴʥ̫ʦʚʩʢʦʡ, ʧʦ ʩʝʚʝʨʥʳʤ ʠ ʚʦʩʪʦʯʥʳʤ ʨʘʡʦʥʘʤ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ ʚ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɹʘʰʢʦʨʪʦʩʪʘʥʘ, ʦʮʝʥʠʚʘʶʪʩʷ ʢʘʢ çʢʦʤʬʦʨʪʥʦ ʪʝʧʣʦè. ʅʘ ʦʩʪʘʣʴʥʦʡ, ʪ.ʝ. ʥʘ ʙʦʣʴʰʝʡ 

ʯʘʩʪʠ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʚ ʪʝʧʣʳʡ ʧʝʨʠʦʜ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʘʢ çʧʨʦʭʣʘʜʥʳʡ 

ʩʫʙʢʦʤʬʦʨʪè. ʀʩʢʣʶʯʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ, ʛʜʝ ʣʝʪʥʠʝ ʫʩʣʦʚʠʷ ʦʮʝʥʠʚʘʶʪʩʷ ʢʘʢ 

çʭʦʣʦʜʥʳʡ ʜʠʩʢʦʤʬʦʨʪè (ʈʕʕʊ=16,4
ʦ
ʉ). ʅʘʠʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʨʘʜʠʘʮʠʦʥʥʦ-ʵʢʚʠʚʘʣʝʥʪʥʦ-ʵʬʬʝʢʪʠʚʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ (ʈʕʕʊ=23
ʦ
ʉ ʠ ʙʦʣʝʝ) ʦʪʤʝʯʘʶʪʩʷ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʚ ʶʞʥʦʡ ʯʘʩʪʠ 

ʆʨʝʥʙʫʨʛʩʢʦʡ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʪʘʢʞʝ, ʯʪʦ ʧʦʯʪʠ ʥʘ ʚʩʝʡ ʛʦʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʈɹ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʝʚʝʨʥʳʭ 

ʨʘʡʦʥʦʚ, ʠʟʦʣʠʥʠʠ ʈʕʕʊ ʧʨʠʥʠʤʘʶʪ ʘʟʦʥʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʠʟʦʣʠʥʠʡ ʥʦʨʤʘʣʴʥʦʡ ʵʢʚʠʚʘʣʝʥʪʥʦ-ʵʬʬʝʢʪʠʚʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ (ʅʕʕʊ) ʚ 

ʪʝʧʣʳʡ ʧʝʨʠʦʜ ʛʦʜʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʌʆ ʪʘʢʞʝ ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʟʦʥʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. ʈʘʩʯʝʪʳ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʟʥʘʯʝʥʠʷ ʅʕʕʊ ʥʘ ʠʩʩʣʝʜʫʝʤʳʭ ʩʪʘʥʮʠʷʭ ʩ ʤʘʷ ʧʦ ʩʝʥʪʷʙʨʴ ʠʟʤʝʥʷʶʪʩʷ ʦʪ 10,2 ʜʦ 

17,4
ʦ
ʉ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʢʦʤʬʦʨʪʝ ʪʝʧʣʦʦʱʫɦ ʝʥʠʡ ʦʜʝʪʦʛʦ ʯʝʣʦʚʝʢʘ. 

ʀʩʢʣʶʯʝʥʠʝʤ ʷʚʣʷʶʪʩʷ ʧʫʥʢʪʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʛʜʝ ʅʕʕʊ 

ʜʦʩʪʠʛʘʝʪ ʟʥʘʯʝʥʠʡ 17,4 ʠ 17,1
ʦ
ʉ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɿʜʝʩʴ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʪʝʧʣʦʛʦ ʧʝʨʠʦʜʘ çʢʦʤʬʦʨʪʥʦ 

ʪʝʧʣʦè. ʅʘʠʤʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʦʪʤʝʯʘʶʪʩʷ ʥʘ 

ʩʪʘʥʮʠʷʭ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʠ ʩʝʚʝʨʘ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ (10,2 ʠ 10,8
ʦ
ʉ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ ʪʘʢʞʝ, ʯʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʖʞʥʦʛʦ ʋʨʘʣʘ (ʚ ʶʞʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʷʭ ʈɹ) 

ʠʟʦʣʠʥʠʠ ʅʕʕʊ ʧʨʠʥʠʤʘʶʪ ʘʟʦʥʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ (ɹɸʊ) ʚ ʪʝʧʣʳʡ ʧʝʨʠʦʜ ʛʦʜʘ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʇʌʆ ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʟʦʥʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʠʟʤʝʥʷʷʩʴ ʦʪ 17,1 ʜʦ 22,9Áʉ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ çʢʦʤʬʦʨʪʥʦʩʪʠè ʠ çʪʝʧʣʦʤ ʜʠʩʢʦʤʬʦʨʪʝè ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ. ʊʝʨʨʠʪʦʨʠʷ ʶʞʥʝʝ 

ʠʟʦʣʠʥʠʠ ɹɸʊ= 20
ʦ
ʉ, ʧʨʦʭʦʜʷʱʝʡ ʧʦ ʮʝʥʪʨʘʣʴʥʳʤ ʨʘʡʦʥʘʤ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʦ ʩʝʚʝʨʫ 

ʋʣʴʷʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʶʞʥʦʡ ʯʘʩʪʠ ʈʊ, ʧʦ ʮʝʥʪʨʘʣʥɹʳʤ ʠ ʚʦʩʪʦʯʥʳʤ ʨʘʡʦʥʘʤ ʈɹ, ʘ ʪʘʢʞʝ ʥʘ ʶʛʝ 

ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ, ʚʦʩʪʦʢʝ ʈʊ ʠ ʚ ʂʘʟʘʥʠ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʧʨʝʚʳʰʝʥʠʝʤ ʤʘʢʩʠʤʘʣʴʥʦ 

ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ ʧʦ ɹɸʊ, ʩʦʩʪʘʚʣʷʶɦ ʝʡ 20,1-22,9
ʦ
ʉ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 

ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʥʘʙʣʶʜʘʶʪʩʷ ʥʘ ʩʘʤʳʭ ʶʞʥʳʭ ʩʪʘʥʮʠʷʭ ʇʌʆ (22,7
ʦ
-22,9

ʦ
ʉ), 

ʤʠʥʠʤʘʣʴʥʳʝ ï ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʠ ʥʘ ʩʝʚʝʨʝ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ (17,1 ʠ 17,6
ʦ
ʉ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʪʘʢʞʝ, ʯʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʖʞʥʦʛʦ ʋʨʘʣʘ (ʚ ʶʞʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ 

ʯʘʩʪʷʭ ʈɹ) ʠʟʦʣʠʥʠʠ ɹɸʊ ʧʨʠʥʠʤʘʶʪ ʘʟʦʥʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. 

ɺ ʮʝʣʦʤ, ʪʝʧʣʳʡ ʧʝʨʠʦʜ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʙʦʣʴʰʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʂʅʃʊ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʟʥʘʢ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʇʌʆ: ʦʪ -0,21 ʜʦ 

1,03 
0
ʉ/10ʣʝʪ. ʅʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʣʝʪʥʝʤ ʧʝʨʠʦʜʝ ʩʪʘʥʦʚʷʪʩʷ ʥʘ 

ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ, ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʈɹ. ɺʝʣʠʯʠʥʘ ʂʅʃʊ ʚ 

ʵʪʠʭ ʧʫʥʢʪʘʭ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,8 ï 1,03Áʉ/10ʣʝʪ. ɺʢʣʘʜ ʣʠʥʝʡʥʦʛʦ ʪʨʝʥʜʘ ʚ ʦʙʱʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ 

ʈʕʕʊ ʠ ʅʕʕʊ ʧʨʠ ʵʪʦʤ ʩʦʩʪʘʚʣʷʝʪ 43-55%. 
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ɺʳʚʦʜʳ 

1. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʌʆ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʦʣʴʰʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʠ ʚʨʝʤʝʥʥʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʚ ʨʘʟʣʠʯʥʳʝ ʧʝʨʠʦʜʳ ʛʦʜʘ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʦʪʜʝʣʴʥʳʭ ʣʦʢʘʣʴʥʳʭ ʦʯʘʛʦʚ ʠʭ ʟʥʘʯʝʥʠʡ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʧʨʦʮʝʩʩʘʤʠ ʨʘʟʣʠʯʥʦʛʦ ʤʘʩʰʪʘʙʘ. 

2. ʂʦʤʬʦʨʪʥʳʝ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʧʦ ʵʬʬʝʢʪʠʚʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ (13,5
ʦ
-18

ʦ
ʉ) ʩ ʤʘʷ ʧʦ ʩʝʥʪʷʙʨʴ 

ʦʪʤʝʯʘʶʪʩʷ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʇʌʆ. ʕʢʚʠʚʘʣʝʥʪʥʦ-ʵʬʬʝʢʪʠʚʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ çʢʦʤʬʦʨʪʥʦ ʪʝʧʣʦè (12,1
ʦ
-

24
 ʦ
ʉ) ʦʪʤʝʯʘʝʪʩʷ ʪʘʢʞʝ ʩ ʤʘʷ ʧʦ ʩʝʥʪʷʙʨʴ, ʧʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ï ʣʠʰʴ ʚ ʠʶʣʝ. ʅʘ 

ʩʪʘʥʮʠʷʭ, ʠʤʝʶʱʠʭ ʩʘʤʦʝ ʶʞʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ, ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳ ʧʨʠ ʵʪʦʤ ʫʩʣʦʚʠʷ ʪʝʨʤʠʯʝʩʢʦʛʦ 

ʧʝʨʝʛʨʝʚʘ. 

3. ʇʦ ʠʥʜʝʢʩʫ ʩʫʨʦʚʦʩʪʠ ɹʦʜʤʘʥʘ (S) ʟʠʤʘ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ çʫʤʝʨʝʥʥʦ ʩʫʨʦʚʘʷè. ɺ ʮʝʥʪʨʘʣʥɹʦʡ ʞʝ ʯʘʩʪʠ ɹʘʰʢʦʨʪʦʩʪʘʥʘ, ʚ ʟʘʧʘʜʥʳʭ ʨʘʡʦʥʘʭ 

ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʘ ʶʛʝ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ, ʚ ʉʘʤʘʨʩʢʦʡ ʠ ʋʣʴʷʥʦʚʩʢʦʡ ʦʙʣʘʩʪʷʭ, ʚʦʩʪʦʯʥʦʡ 

ʯʘʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ʄʦʨʜʦʚʠʷ, ʟʠʤʳ ʦʮʝʥʠʚʘʶʪʩʷ ʢʘʢ çʤʘʣʦʩʫʨʦʚʳʝè. ɿʥʘʯʝʥʠʷ ʧʨʠʚʝʜʝʥʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʟʠʤʥʠʝ ʫʩʣʦʚʠʷ ʥʘ ʙʦʣʴh ʝʡ ʯʘʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʩʪʘʥʮʠʡ ʢʘʢ 

ʜʠʩʢʦʤʬʦʨʪʥʳʝ. ʋʩʣʦʚʠʷ ʟʥʘʯʠʪʝʣʥɹʦʛʦ ʜʠʩʢʦʤʬʦʨʪʘ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʧʨʠ ʩʦʯʝʪʘʥʠʠ ʥʠʟʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʠ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʝʡ ʚʝʪʨʘ ʥʘʙʣʶʜʘʶʪʩʷ ʣʠʰʴ ʚ ʦʪʜʝʣʴʥʳʭ ʧʫʥʢʪʘʭ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ. ɿʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʚʣʘʞʥʦʛʦ ʚʝʪʨʦʚʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʧʦ ʍʠʣʣʫ (Hw) ʚ ʭʦʣʦʜʥʳʡ 

ʧʝʨʠʦʜ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʇʌʆ ʦʮʝʥʠʚʘʶʪʩʷ ʢʘʢ çʩʫʨʦʚʳʝè, ʘ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ 

ï ʢʘʢ çʵʢʩʪʨʝʤʘʣʴʥʦ ʩʫʨʦʚʳʝè.  

4. ʇʦ ʨʘʜʠʘʮʠʦʥʥʦ-ʵʢʚʠʚʘʣʝʥʪʥʦ-ʵʬʬʝʢʪʠʚʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ (ʈʕʕʊ) ʩ ʤʘʷ ʧʦ ʩʝʥʪʷʙʨʴ 

ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʘʢ çʧʨʦʭʣʘʜʥʳʡ ʩʫʙʢʦʤʬʦʨʪè, ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ï ʢʘʢ çʭʦʣʦʜʥʳʡ ʜʠʩʢʦʤʬʦʨʪè, ʘ ʥʘ 

ʶʛʝ ʠ ʶʛʦ-ʚʦʩʪʦʢʝ ï ʢʘʢ çʢʦʤʬʦʨʪʥʦ ʪʝʧʣʦè. ʇʦ ʚʝʣʠʯʠʥʘʤ ʥʦʨʤʘʣʴʥʦʡ ʵʢʚʠʚʘʣʝʥʪʥʦ-ʵʬʬʝʢʪʠʚʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ (ʅʕʕʊ) ʪʝʨʨʠʪʦʨʠʷ ʇʌʆ ʚ ʪʝʧʣʳʡ ʧʝʨʠʦʜ ʚ ʦʩʥʦʚʥʦʤ ʦʪʥʦʩʠʪʩʷ ʢ ʟʦʥʝ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ 

ʢʦʤʬʦʨʪʘ. ɿʥʘʯʝʥʠʷ ʞʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ (ɹɸʊ) ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ çʢʦʤʬʦʨʪʥʦʩʪʠè 

ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ. 

5. ʂʦʵʬʬʠʮʠʝʥʪʳ ʥʘʢʣʦʥʘ ʣʠʥʝʡʥʦʛʦ ʪʨʝʥʜʘ ʚʩʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 

ʦʙ ʫʣʫʯʰʝʥʠʠ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʛʦʜʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʌʆ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ 

ʚ ʪʝʧʣʳʡ. ʊʘʢ, ʠʭ ʟʥʘʯʝʥʠʷ ʜʣʷ ʕʕʊ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʠʟʤʝʥʷʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 2,2-4,5 
ʦ
ʉ/10ʣʝʪ ʚ ʷʥʚʘʨʝ ʠ 1,3-1,6 

ʦ
ʉ/10ʣʝʪ ʚ ʠʶʣʝ. 
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M.V. Isaeva, Y.P.Perevedentsev 

BIOCLIMAT CONDITIONS FEATURES OF PRIVOLZHSKY FEDERAL REGION  

 

Results of calculations of seasonal and annual spatial distribution of bioclimatic indexes with an 

estimation of comfort of territory. Laws are revealed and schemes of their spatial distribution have been 

constructed. It is established that distribution of the basic bioclimatic indexes at Privolzhsky region 

 arotids  ʠ   by rather big spatial heterogeneity and time variability during the various periods of year. 

Time tendencies of all considered indicators testify to improvement of bioclimatic conditions during the cold 

period of year in Privolzhsky region and stability in the warm. 

K e y w o r d s: applied climatology; bioclimatic; bioclimatic indexes; comfort conditions. 
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ɺ.ɸ. ʐʢʣʷʝʚ, ʃ.ʉ.ʐʢʣʷʝʚʘ 

 

ʂʃʀʄɸʊʀʏɽʉʂʀɽ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʅɽʂʆʊʆʈʓʍ ʆʇɸʉʅʓʍ ʗɺʃɽʅʀʁ ʇʆɻʆɼʓ ʅɸ 

ʊɽʈʈʀʊʆʈʀʀ ʇɽʈʄʉʂʆɻʆ ʂʈɸʗ
1 

 

ʇʝʨʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 614990, ʛ. ʇʝʨʤʴ, ʫʣ. ɹʫʢʠʨʝʚʘ, 15, email:shkliaev@psu.ru 

 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʨʦʟ, ʛʨʘʜʘ, ʤʝʪʝʣʝʡ ʠ ʪʫʤʘʥʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ. ʇʨʠʚʦʜʷʪʩʷ 

ʜʘʥʥʳʝ ʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʷʚʣʝʥʠʡ, ʠʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ. ʇʨʦʩʣʝʞʠʚʘʶʪʩʷ 

ʚʨʝʤʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʷʚʣʝʥʠʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 60 ʣʝʪ XX ʚ.  

ʂ ʣ ʶ ʯ ʝ ʚ ʳ ʝ   ʩ ʣ ʦ ʚ ʘ: ʤʝʪʝʣʠ; ʪʫʤʘʥʳ; ʛʨʦʟʳ; ʛʨʘʜ; ʢʣʠʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ; 

ʮʠʨʢʫʣʷʮʠʦʥʥʳʝ ʫʩʣʦʚʠʷ; ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ; ʋʨʘʣʴʩʢʠʝ ʛʦʨʳ; ʇʝʨʤʩʢʠʡ 

ʢʨʘʡ. 

ɺʚʝʜʝʥʠʝ 

ʗʚʣʝʥʠʷ ʧʦʛʦʜʳ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ 

ʫʩʣʦʚʠʷ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. ʊʘʢʠʝ ʷʚʣʝʥʠʷ, ʢʘʢ ʛʨʦʟʳ, ʛʨʘʜ, ʪʫʤʘʥʳ, ʤʝʪʝʣʠ, ʷʚʣʷʶʪʩʷ ʦʧʘʩʥʳʤʠ, ʪʘʢ ʢʘʢ 

ʤʦʛʫʪ ʧʦʚʨʝʜʠʪʴ ʣʠʥʠʠ ʩʚʷʟʠ, ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ, ʟʘʪʨʫʜʥʷʷ ʪʝʤ ʩʘʤʳʤ ʨʘʙʦʪʫ ʪʨʘʥʩʧʦʨʪʘ; ʦʥʠ 

ʦʪʨʘʞʘʶʪʩʷ ʠ ʥʘ ʜʨʫʛʠʭ ʚʠʜʘʭ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʗʚʣʝʥʠʷ ʧʦʛʦʜʳ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʷʪ ʦʪ 

ʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʨʨʠʪʦʨʠʠ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʣʴʝʬʘ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʥʘʣʠʯʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. ʈʘʟʥʦʦʙʨʘʟʥʳʝ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ, ʪʘʢʠʝ ʢʘʢ 

ʚʦʟʚʳʰʝʥʥʦʩʪʠ, ʥʘʣʠʯʠʝ ʋʨʘʣʴʩʢʠʭ ʛʦʨ ʥʘ ʚʦʩʪʦʢʝ ʪʝʨʨʠʪʦʨʠʠ, ʂʘʤʩʢʦʛʦ, ɺʦʪʢʠʥʩʢʦʛʦ ʠ ʜʨʫʛʠʭ 

ʚʦʜʦʭʨʘʥʠʣʠʱ, ʧʨʠʚʦʜʷʪ ʢ ʩʚʦʝʦʙʨʘʟʥʦʤʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʯʘʩʪʦʪʳ ʷʚʣʝʥʠʡ ʧʦʛʦʜʳ. 

ɹʦʣʴʰʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʢʨʘʷ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ ʪʘʢʞʝ ʚʥʦʩʠʪ ʩʚʦʡ ʚʢʣʘʜ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʧʘʩʥʳʭ ʷʚʣʝʥʠʡ ʧʦʛʦʜʳ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʤʦʩʪʴ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʷʚʣʝʥʠʡ ʧʦʛʦʜʳ ʠ ʠʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʚ 

ʨʘʟʣʠʯʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʦʙʟʦʨʘʭ ʠʤ ʥʝ ʫʜʝʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦʛʦ ʚʥʠʤʘʥʠʷ, ʣʠʙʦ ʦʥʠ ʚʦʦʙʱʝ ʥʝ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ, ʣʠʙʦ ʠʥʬʦʨʤʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦ ʥʝʙʦʣʴʰʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʤʝʪʝʦʩʪʘʥʮʠʡ [2; 7; 9]. 

ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʢʘʯʝʩʪʚʦʤ ʧʦʣʫʯʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʦʰʠʙʢʘʤʠ ʧʨʠ ʥʘʙʣʶʜʝʥʠʷʭ ʟʘ ʵʪʠʤʠ ʷʚʣʝʥʠʷʤʠ, 

ʪʨʫʜʦʝʤʢʦʡ ʦʙʨʘʙʦʪʢʦʡ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʙʣʶʜʝʥʠʡ. ʆʜʥʘʢʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʥʥʳʝ ʨʷʜʳ 

ʨʘʟʣʠʯʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʷʚʣʝʥʠʡ ʧʦʟʚʦʣʷʶʪ ʢʨʠʪʠʯʝʩʢʠ ʦʮʝʥʠʪʴ ʠʤʝʶʱʠʝʩʷ ʜʘʥʥʳʝ ʠ, ʚʳʧʦʣʥʠʚ 

ʦʪʙʨʘʢʦʚʢʫ ʥʝʢʘʯʝʩʪʚʝʥʥʳʭ, ʧʦʣʫʯʠʪʴ ʥʘʜʝʞʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʦʮʝʥʢʠ.  

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʤʘʪʝʨʠʘʣʳ 

ɸʥʘʣʠʟ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʷʚʣʝʥʠʡ ʧʦʛʦʜʳ ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʦ 

ʠʥʬʦʨʤʘʮʠʠ, ʧʨʠʚʦʜʠʤʦʡ ʚ ʨʘʟʣʠʯʥʳʭ ʢʣʠʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʧʨʘʚʦʯʥʠʢʘʭ [3-5; 8], ʜʦʧʦʣʥʝʥʥʦʡ 

ʜʘʥʥʳʤʠ ʠʟ çʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʝʞʝʤʝʩʷʯʥʠʢʦʚè [6]. ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʢʨʠʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʘʥʥʳʭ ʠ ʦʪʙʨʘʢʦʚʢʠ ʥʝʢʘʯʝʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʥʘʜʝʞʥʳʤʠ 

ʷʚʣʷʶʪʩʷ ʜʘʥʥʳʝ ʦ ʯʠʩʣʝ ʜʥʝʡ ʩ ʷʚʣʝʥʠʷʤʠ. ɼʣʷ ʥʠʭ ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʥʝ ʪʦʣʴʢʦ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ, ʥʦ ʠ 

ʩʪʘʥʜʘʨʪʥʳʝ ʦʪʢʣʦʥʝʥʠʷ, ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʘʨʠʘʮʠʠ, ʘ ʪʘʢʞʝ ʦʮʝʥʠʚʘʣʘʩʴ ʪʦʯʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɺʚʠʜʫ ʪʦʛʦ ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʷʚʣʝʥʠʷ ʥʦʩʷʪ ʜʦʩʪʘʪʦʯʥʦ ʣʦʢʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʧʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ ʥʘʙʣʶʜʝʥʠʡ ʚʩʝʭ ʤʝʪʝʦʩʪʘʥʮʠʡ, ʠʤʝʶʱʠʭ ʨʷʜʳ ʥʘʙʣʶʜʝʥʠʡ 

ʜʣʠʪʝʣʴʥʦʩʪʴʶ 20-25 ʣʝʪ ʠ ʙʦʣʝʝ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʩʦʩʪʘʚʠʣ 1936-1996 ʛʛ. ʕʪʦ 

ʦʙʝʩʧʝʯʠʚʘʣʦ ʧʦʣʫʯʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʣʷ ʪʫʤʘʥʦʚ, ʛʨʦʟ ʠ ʤʝʪʝʣʝʡ. 

ʆʜʥʘʢʦ ʧʦʩʢʦʣʴʢʫ ʛʨʘʜ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʨʘʷ ʥʘʙʣʶʜʘʝʪʩʷ ʢʨʘʡʥʝ ʨʝʜʢʦ, ʪʦ ʜʘʞʝ ʪʘʢʠʝ ʦʙʲʝʤʥʳʝ 

ʚʳʙʦʨʢʠ ʥʝ ʧʦʟʚʦʣʷʣʠ ʧʦʣʫʯʠʪʴ ʪʨʝʙʫʝʤʫ  ʁʪʦʯʥʦʩʪ ɹʦʮʝʥʦʢ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠ ʘʥʘʣʠʟʝ ʫʯʠʪʳʚʘʣʘʩʴ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʢʦʨʨʝʣʠʨʦʚʘʥʥʦʩʪʴ ʜʘʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚʳʰʝʥʠʶ 

ʥʘʜʝʞʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʯʠʩʣʘ ʜʥʝʡ ʩ ʛʨʘʜʦʤ.  
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ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʪʜʝʣʴʥʳʭ ʷʚʣʝʥʠʡ ʧʦʛʦʜʳ 

ʄʝʪʝʣʠ 

ʄʝʪʝʣʠ ï ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʝ ʷʚʣʝʥʠʝ, ʦʧʘʩʥʦʝ ʜʣʷ ʚʩʝʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ. ʇʨʠ ʜʣʠʪʝʣʴʥʳʭ 

ʤʝʪʝʣʷʭ ʩ ʩʠʣʴʥʳʤ ʚʝʪʨʦʤ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʟʘʪʨʘʪʳ ʥʘ ʨʘʩʯʠʩʪʢʫ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ, ʛʦʨʦʜʩʢʠʭ ʫʣʠʮ, 

ʚʟʣʝʪʥʦ-ʧʦʩʘʜʦʯʥʳʭ ʧʦʣʦʩ. ɽʱʝ ʙʦʣʴʰʠʡ ʫʱʝʨʙ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʭʦʟʷʡʩʪʚʫ ʥʘʥʦʩʠʪ ʦʪʤʝʥʘ ʠʟ-ʟʘ ʤʝʪʝʣʝʡ 

ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʠ ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ. 

ɺ ʨʘʙʦʪʝ ʫʯʠʪʳʚʘʣʦʩʴ ʯʠʩʣʦ ʜʥʝʡ ʩ ʦʙʱʠʤʠ ʠ ʥʠʟʦʚʳʤʠ ʤʝʪʝʣʷʤʠ, ʪ.ʝ. ʢʘʢ ʧʝʨʝʥʦʩ ʫʞʝ 

ʚʧrʘʚʰʝʛʦ ʩʥʝʛʘ, ʪʘʢ ʠ ʝʛʦ ʧʝʨʝʥʦʩ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʚʳʧʘʜʘʶʱʠʤ ʩʥʝʛʦʤ. ʕʪʠ ʷʚʣʝʥʠʷ ʧʨʦʷʚʣʷʶʪʩʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʚ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʛʦʜʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʠ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʦʥʠ ʤʦʛʫʪ ʧʨʦʷʚʣʷʪʴʩʷ ʧʦ-ʨʘʟʥʦʤʫ ʢʘʢ ʧʦ 

ʪʝʨʨʠʪʦʨʠʠ, ʪʘʢ ʠ ʚʦ ʚʨʝʤʝʥʠ [2]. ɺ ʋʨʘʣʴʩʢʦʤ ʇʨʠʢʘʤʴʝ ʥʘʙʣʶʜʘʝʪʩʷ 30ï60 ʜʥʝʡ ʚ ʛʦʜʫ ʩ ʤʝʪʝʣʷʤʠ ʩ 

ʤʘʢʩʠʤʫʤʦʤ  ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʢʨʘʷ (ʨʠʩ. 1).  

ʊʘʙʣʠʮʘ 1 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʠʩʝʥʥʦʩʪʠ ʜʥʝʡ ʩ ʤʝʪʝʣʴʶ ʟʘ ʛʦʜ 

 

 

 

ʄʝʪʝʦʩʪʘʥʮʠʷ X  ů ʉv ʍʤʘʢʩ ʍʤʠʥ 
ʆʰʠʙʢʠ 

ʆʰʠʙʢʠ 

ʦʪʥʦʩʠʪʝʣʴʥʳʝ, % 

ŭʭ ŭů ŭCv ŭʭ/ʭ ŭů/ů ŭCv/Cv 

ʊʫʣʧʘʥ 32,0 13,8 0,43 51 5 2,51 1,78 0,06 8 13 14 

ʅʳʨʦʙ 78,3 18,9 0,24 118 41 2,81 1,99 0,03 4 11 11 

ɺʘʷʷ 23,4 12,7 0,54 49 4 1,91 1,35 0,07 8 11 12 

ʇʦʣʶʜʦʚ ʂʘʤʝʥʴ 105 41,3 0,39 164 8 6,53 4,61 0,05 6 11 12 

ʏʝʨʜʳʥ ɹ 58,2 14,5 0,25 101 31 2,16 1,52 0,03 4 11 11 

ɻʘʡʥʳ 52,8 18,2 0,35 93 21 2,75 1,94 0,04 5 11 11 

ʂʦʩʘ 58,2 16,0 0,28 94 24 2,41 1,71 0,03 4 11 11 

ʂʦʯʝʚʦ 39,3 13,5 0,34 70 8 2,02 1,43 0,04 5 11 11 

ʉʦʣʠʢʘʤʩʢ 51,4 15,3 0,30 76 20 2,66 1,88 0,04 5 12 13 

ɹʝʨʝʟʥʠʢʠ 43,9 18,6 0,42 81 5 2,81 1,99 0,05 6 11 12 

ʂʠʟʝʣ 47,5 16,4 0,34 79 12 2,62 1,85 0,04 6 11 12 

ʂʫʜʳʤʢʘʨ 46,8 20,2 0,43 89 4 3,01 2,13 0,05 6 11 11 

ʆʩʪʨʦʚʥʘʷ 55,0 21,2 0,39 99 13 4,16 2,94 0,06 8 14 15 

ʏʝʨʤʦʟ 32,9 10,4 0,32 55 10 1,87 1,32 0,04 6 13 13 

ɼʦʙʨʷʥʢʘ 43,4 22,0 0,51 95 0 3,32 2,35 0,06 8 11 12 

ɹʠʩʝʨ 62,3 28,7 0,46 135 5 4,27 3,02 0,05 7 11 12 

ʉʠʚʘ 24,4 8,3 0,34 48 10 1,70 1,20 0,05 7 14 15 

ʏʫʩʦʚʦʡ 46,4 12,1 0,26 71 17 2,28 1,61 0,04 5 13 14 

ɻʨʠʛʦʨʴʝʚʩʢʘʷ 54,8 14,4 0,26 84 22 2,78 1,96 0,04 5 14 14 

ɺʝʨʝʱʘʛʠʥʦ 40,4 17,4 0,43 72 8 2,62 1,85 0,05 6 11 12 

ʃʳʩʴʚʘ 45,5 16,5 0,36 79 7 2,48 1,76 0,04 5 11 11 

ʇʝʨʤʴ 59,6 23,2 0,39 102 8 3,46 2,45 0,04 6 11 11 

ʂʳʥ 25,6 15,8 0,62 73 1 2,43 1,72 0,08 10 11 13 

ɹʦʣʴʰʘʷ ʉʦʩʥʦʚʘ 41,6 12,6 0,30 74 17 1,91 1,35 0,03 5 11 11 

ʆʭʘʥʩʢ 28,2 17,1 0,61 93 6 3,03 2,14 0,09 11 13 15 

ʂʫʥʛʫʨ 34,1 12,1 0,36 54 12 1,81 1,28 0,04 5 11 11 

ʆʩʘ 27,7 11,5 0,41 50 6 1,71 1,21 0,05 6 11 11 

ʅʦʞʦʚʢʘ 30,3 14,3 0,47 57 1 2,19 1,55 0,06 7 11 12 

ɹʘʨʜʘ 40,5 14,9 0,37 79 12 2,35 1,66 0,04 6 11 12 

ʉʫʜʘ 54,9 18,7 0,34 97 15 3,81 2,69 0,05 7 14 15 

ʏʘʡʢʦʚʩʢʠʡ 39,5 15,4 0,39 75 14 2,72 1,92 0,05 7 13 13 

ʏʝʨʥʫʰʢʘ 46,6 15,3 0,33 83 17 2,27 1,61 0,04 5 11 11 

ʆʢʪʷʙʨʴʩʢʠʡ 45,3 14,8 0,33 81 14 2,20 1,56 0,04 5 11 11 
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ɹʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʝʪʝʣʝʡ 

ʦʢʘʟʳʚʘʝʪ ʩʣʦʞʥʳʡ ʨʝʣʴʝʬ ʪʝʨʨʠʪʦʨʠʠ ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʤʝʨʠʜʠʦʥʘʣʴʥʦ ʥʘʧʨʘʚʣʝʥʥʳʡ ʋʨʘʣʴʩʢʠʡ 

ʭʨʝʙʝʪ ʥʘ ʚʦʩʪʦʢʝ ʢʨʘʷ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʝʪʝʣʝʡ ʟʘʚʠʩʠʪ ʦʪ ʬʦʨʤ 

ʨʝʣʴʝʬʘ, ʵʢʩʧʦʟʠʮʠʠ ʩʢʣʦʥʦʚ, ʚʳʩʦʪʳ ʤʝʩʪʘ ʠ ʟʘʱʠʱʝʥʥʦʩʪʠ. ʅʘ ʦʪʢʨʳʪʳʭ ʟʘʧʘʜʥʳʭ ʩʢʣʦʥʘʭ ʠ ʚʝʨʰʠʥʘʭ 

ʛʦʨ ʤʝʪʝʣʠ ʦʪʤʝʯʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʯʘʱʝ, ʯʝʤ ʥʘ ʟʘʱʠʱʝʥʥʳʭ ʦʪ ʚʝʪʨʘ ʚʦʩʪʦʯʥʳʭ ʩʢʣʦʥʘʭ, ʚ ʜʦʣʠʥʘʭ ʠ 

ʢʦʪʣʦʚʠʥʘʭ. ʊʘʢ, ʥʘ ʚʝʨʰʠʥʝ ʛʦʨʳ ʇʦʣʶʜʦʚ ʂʘʤʝʥʴ ʚ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜ ʬʠʢʩʠʨʫʝʪʩʷ 105 ʜʥʝʡ ʩ ʤʝʪʝʣʴʶ, ʘ 

ʥʘ ʤʝʪʝʦʩʪʘʥʮʠʷʭ ʂʳʥ ʠ  aro, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʟʘʱʠʱʝʥʥʳʭ ʜʦʣʠʥʘʭ ʨʝʢ, ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 27 ʠ 23 ʜʥʷ 

(ʪʘʙʣ. 1).  

ɺ ʶʛʦ-ʟʘʧʘʜʥʳʭ ʠ ʟʘʧʘʜʥʳʭ ʨʘʡʦʥʘʭ ʢʨʘʷ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝ ʙʦʣʝʝ 30 ʜʥʝʡ ʩ ʤʝʪʝʣʴʶ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʢʨʘʷ ʯʠʩʣʦ ʜʥʝʡ ʩ ʤʝʪʝʣʴʶ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ 50. 

ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʤʝʪʝʣʝʡ ʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʝʝ ʠʟʤʝʥʯʠʚʦʩʪʠ ʦʪ ʛʦʜʘ ʢ ʛʦʜʫ ʚ ʦʩʥʦʚʥʦʤ ʘʥʘʣʦʛʠʯʥʳ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʛʦʨʘʭ, ʛʜʝ ʩʨʝʜʥʠʝ ʢʚʘʜʨʘʪʠʯʝʩʢʠʝ ʦʪʢʣʦʥʝʥʠʷ ʩʦʩʪʘʚʣʷʶʪ ʜʦ 40 ʜʥʝʡ, ʥʘʠʤʝʥʴʰʘʷ ï ʚ 

ʶʛʦ-ʟʘʧʘʜʥʳʭ ʨʘʡʦʥʘʭ ʢʨʘʷ (ů ʨʘʚʥʦ 8,3 ʜʥʷ, ʪʘʙʣ. 1). ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʧʦʯʪʠ ʧʦ ʚʩʝʡ 

ʪʝʨʨʠʪʦʨʠʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 0,6. ɺ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʩ ʤʝʪʝʣʷʤʠ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ 

ʩʨʝʜʥʝʝ ʚ 1,5ï3 ʨʘʟʘ. ʄʝʪʝʣʠ ʤʦʛʫʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʭʚʘʪʳʚʘʪʴ ʙʦʣʴʰʫʶ ʪʝʨʨʠʪʦʨʠʶ, ʥʘʧʨʠʤʝʨ, ʚ 

1968 ʛ. ʧʦʯʪʠ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʢʨʘʷ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʩ ʤʝʪʝʣʷʤʠ. 

ʄʝʪʝʣʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘʯʠʥʘʶʪʩʷ ʚ ʢʦʥʮʝ ʦʢʪʷʙʨʷ ʠ ʟʘʢʘʥʯʠʚʘʶʪʩʷ ʚ ʢʦʥʮʝ ʘʧʨʝʣʷ (ʪʘʙʣ. 2). 

ʈʝʞʝ ʦʥʠ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʩʝʥʪʷʙʨʝ ʠ ʤʘʝ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʧʫʥʢʪʘʭ (ʇʦʣʶʜʦʚ ʂʘʤʝʥʴ) ïʜʘʞʝ ʚ ʠʶʥʝ. ɺ 

ʛʦʜʦʚʦʤ ʭʦʜʝ ʤʘʢʩʠʤʫʤ ʜʥʝʡ ʩ ʤʝʪʝʣʷʤʠ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʝʨʠʦʜ ʩ ʜʝʢʘʙʨʷ ʧʦ ʷʥʚʘʨʴ. 

ʉʫʤʤʘʨʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʤʝʪʝʣʝʡ ʟʘ ʛʦʜ ʧʨʝʪʝʨʧʝʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʪʘʢ ʢʘʢ 

ʟʘʚʠʩʠʪ ʦʪ ʯʠʩʣʘ ʜʥʝʡ ʩ ʤʝʪʝʣʷʤʠ ʠ ʤʝʥʷʝʪʩʷ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ ʜʦ 1360 ʯ. (ʪʘʙʣ. 3). 

 

ʊʘʙʣʠʮʘ 2 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʜʥʝʡ ʩ ʤʝʪʝʣʴʶ ʧʦ ʤʝʩʷʮʘʤ [8] 

ʄʝʪʝʦʩʪʘʥʮʠʷ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 
ʄʝʩʷʮʳ 

IX X XI  XII  I II  III  IV V VI  

ʇʦʣʶʜʦʚ  X  1,6 8,8 16,8 18,7 20,1 17,8 18,0 7,7 1,6 0,1 

 ʂʘʤʝʥʴ Xʤʘʢʩ 13 22 27 29 30 27 28 16 7 2 

  Xʤʠʥ 0 0 2 2 4 6 4 1 0 0 

ʏʝʨʜʳʥʴ X  0,02 2,2 8,1 10,8 12,3 10,9 12,0 3,2 0,2   

  Xʤʘʢʩ 1 7 19 24 22 20 21 9 3   

  Xʤʠʥ 0 0 0 0 1 1 2 0 0   

ɹʠʩʝʨ X    2,3 6,3 9,9 9,3 8,2 7,6 1,4 0,05   

  Xʤʘʢʩ   10 16 25 21 21 18 6 1   

  Xʤʠʥ   0 0 0 0 0 0 0 0   

ɺʝʨʝʱʘʛʠʥʦ X    1,5 6,4 10,2 10,8 9,3 8,2 1,2 0,05   

  Xʤʘʢʩ   10 20 22 20 19 18 6 2   

  Xʤʠʥ   0 0 0 1 1 0 0 0   

ɹʘʨʜʘ X    1,7 5,5 9,2 10,7 8,1 8,4 1,4 0,03   

  Xʤʘʢʩ   9 15 24 22 16 20 6 1   

  Xʤʠʥ   0 0 0 2 0 1 0 0   

 

ʊʘʙʣʠʮʘ 3 
ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʫʤʤʘʨʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʤʝʪʝʣʝʡ ʟʘ ʛʦʜ, ʯ. [8] 

ʄʝʪʝʦʩʪʘʥʮʠʷ 

 ů Űʤʘʢʩ Űʤʠʥ Cv 
ʆʰʠʙʢʘ 

ŭŰ ŭů ŭCv 

ʇʦʣʶʜʦʚ ʂʘʤʝʥʴ 1357 410,5 2274 527 0,30 70,4 50,0 0,04 

ʂʫʜʳʤʢʘʨ 394,0 133 738 177 0,34 26,1 18,5 0,05 

ʇʝʨʤʴ 580,3 180,2 1076 299 0,31 38,6 26,7 0,05 

ʂʫʥʛʫʨ 267,2 131,4 522 75 0,49 22,5 16,0 0,07 
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ʆʩʦʙʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ ʤʝʪʝʣʠ (ʙʦʣʝʝ 12 ʯ.) ʠ ʤʝʪʝʣʠ, ʧʨʠ ʢʦʪʦʨʳʭ ʜʘʣʴʥʦʩʪʴ ʚʠʜʠʤʦʩʪʠ 

ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ 50 ʤ ʠ ʤʝʥʝʝ, ʥʘʙʣʶʜʘʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʨʝʜʢʦ (ʪʘʙʣ. 4). ʃʠʰʴ ʥʘ ʦʪʢʨʳʪʳʭ ʩʢʣʦʥʘʭ ʠ 

ʚʝʨʰʠʥʘʭ ʛʦʨ ʪʘʢʠʝ ʦʩʦʙʦ ʦʧʘʩʥʳʝ ʤʝʪʝʣʠ ʦʪʤʝʯʘʶʪʩʷ ʙʦʣʝʝ ʯʘʩʪʦ: 25ï40 ʨʘʟ ʟʘ ʛʦʜ. ɺ ʟʘʱʠʱʝʥʥʳʭ 

ʦʪ ʚʝʪʨʘ ʤʝʩʪʘʭ ʦʥʠ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʥʝ ʯʘʱʝ 1ï5 ʨʘʟ ʚ 10 ʣʝʪ, ʘ ʚ ʦʪʜʝʣʴʥʳʭ ʧʫʥʢʪʘʭ ʚʦʦʙʱʝ ʥʝ 

ʥʘʙʣʶʜʘʣʠʩʴ. ɺ ʩʨʝʜʥʝʤ ʦʩʦʙʦ ʦʧʘʩʥʳʝ ʤʝʪʝʣʠ (ŰʦÓ12 ʯ., dÒ50 ʤ) ʜʣʷʪʩʷ ʥʝʧʨʝʨʳʚʥʦ ʦʪ 23 ʜʦ 35 ʯ. ʀ 

ʙʦʣʝʝ. ɺ 10ï20% ʩʣʫʯʘʝʚ ʦʥʠ ʧʨʦʜʦʣʞʘʶʪʩʷ ʙʦʣʝʝ 2 ʩʫʪ., ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ï ʝʱʝ ʜʦʣʴʰʝ. ʊʘʢ, ʥʘ ʩʪ. 

ʇʦʣʶʜʦʚ ʂʘʤʝʥʴ ʤʝʪʝʣʴ ʥʘʙʣʶʜʘʣʘʩʴ ʩ 31 ʜʝʢʘʙʨʷ 1951 ʛ. ʧʦ 6 ʷʥʚʘʨʷ 1952 ʛ. [8]. 

ɿʠʤʦʡ ʧʨʠ ʫʩʠʣʝʥʠʠ ʘʟʠʘʪʩʢʦʛʦ ʘʥʪʠʮʠʢʣʦʥʘ ʪʝʨʨʠʪʦʨʠʷ ʋʨʘʣʴʩʢʦʛʦ ʇʨʠʢʘʤʴʷ ʥʘʭʦʜʠʪʩʷ 

ʧʦʜ ʚʣʠʷʥʠʝʤ ʝʛʦ ʟʘʧʘʜʥʦʛʦ ʦʪʨʦʛʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʶʞʥʳʭ ʠ 

ʶʛʦ-ʟʘʧʘʜʥʳʭ ʚʝʪʨʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʦʩʦʙʦ ʦʧʘʩʥʳʭ ʤʝʪʝʣʝʡ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʩʪʥʳʭ ʫʩʣʦʚʠʡ ʧʨʠ ʤʝʪʝʣʷʭ ʤʦʛʫʪ ʧʨʝʦʙʣʘʜʘʪʴ ʠ ʚʝʪʨʳ ʜʨʫʛʠʭ ʨʫʤʙʦʚ. ɽʱʝ 

ʙʦʣʴʰʝ ʟʘʚʠʩʠʪ ʦʪ ʤʝʩʪʥʳʭ ʫʩʣʦʚʠʡ ʠ ʟʘʱʠʱʝʥʥʦʩʪʠ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʧʨʠ ʤʝʪʝʣʷʭ. ʆʙʳʯʥʦ ʤʝʪʝʣʠ 

ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʩʢʦʨʦʩʪʷʭ ʚʝʪʨʘ 7ï10 ʤ/ʩ, ʫʩʠʣʠʚʘʶʪʩʷï ʧʨʠ ʩʢʦʨʦʩʪʷʭ 15ï18 ʤ/ʩ. 

 

ʊʘʙʣʠʮʘ 4 
ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʠ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ (ʯ.)  

ʦʩʦʙʦ ʦʧʘʩʥʳʭ ʤʝʪʝʣʝʡ (ŰʦÓ12 ʯ., dÒ50 ʤ) [6; 8] 

ʄʝʪʝʦʩʪʘʥʮʠʷ ʦ Űʤʘʢʩ 
ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ, % 

5 10 20 30 50 70 80 90 95 

ʇʦʣʶʜʦʚ ʂʘʤʝʥʴ 28,8 161 72 59 45 39 29 24 22 20 19 

ʏʝʨʜʳʥ ɹ 28 76 57 51 42 38 31 25 23 21 20 

ʉʦʣʠʢʘʤʩʢ 35,2 156 84 68 53 45 33 26 24 21 19 

ʂʦʯʝʚʦ 23,4 48 46 42 35 30 24 21 20 19 18 

ʃʳʩʴʚʘ 29,9 73 62 54 46 41 33 26 23 21 19 

ɺʝʨʝʱʘʛʠʥʦ 30,4 87 68 59 49 42 34 27 24 21 19 

ʇʝʨʤʴ 24,8 86 61 46 37 31 26 23 21 20 19 

ʂʳʥ 26,8 55 54 48 38 34 27 23 21 20 19 

ɹʘʨʜʘ 30,9 78 78 65 47 39 32 26 23 21 19 

ʆʢʪʷʙʨʴʩʢʠʡ 35,3 100 69 62 53 46 36 28 25 22 20 

ʏʝʨʥʫʰʢʘ 31,2 87 65 59 50 43 34 27 24 21 19 

 

ʆ ʚʦʟʤʦʞʥʳʭ ʛʨʘʥʠʮʘʭ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʦʭʚʘʪʘ ʪʝʨʨʠʪʦʨʠʠ ʤʝʪʝʣʷʤʠ  ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʪʘʢʦʡ 

ʧʨʠʤʝʨ: ʤʝʪʝʣʝʚʳʡ ʧʝʨʠʦʜ, ʜʣʠʚʰʠʡʩʷ ʩ 6 ʧʦ 11 ʬʝʚʨʘʣʷ 1958 ʛ., ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʥʘ 80ï90 % 

ʩʪʘʥʮʠʡ [8]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʧʦʯʪʠ ʚʩʷ ʪʝʨʨʠʪʦʨʠʷ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʤʦʞʝʪ ʙʳʪʴ 

ʦʭʚʘʯʝʥʘ ʤʝʪʝʣʷʤʠ. 

ʊʫʤʘʥʳ 

ʊʫʤʘʥʳ ʤʦʛʫʪ ʥʘʥʝʩʪʠ ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʱʝʨʙ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʪʨʘʥʩʧʦʨʪʫ, ʪʘʢ ʢʘʢ ʫʭʫʜʰʝʥʠʝ ʚʠʜʠʤʦʩʪʠ ʯʘʩʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʛʨʘʥʠʯʝʥʠʶ ʠʣʠ ʧʨʝʢʨʘʱʝʥʠʶ 

ʜʚʠʞʝʥʠʷ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʫʤʘʥʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʦʯʝʥʴ ʨʘʟʥʦʦʙʨʘʟʥʦ. ʋʨʘʣʴʩʢʠʡ 

ʭʨʝʙʝʪ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʚʦʩʪʦʢʝ ʢʨʘʷ, ʠʛʨʘʝʪ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʪʫʤʘʥʦʚ [2]. ʄʦʞʥʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʫʚʣʘʞʥʝʥʥʳʭ ʟʘʧʘʜʥʳʭ ʩʢʣʦʥʘʭ ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʩ ʪʫʤʘʥʦʤ ʥʝʩʢʦʣʴʢʦ 

ʙʦʣʴʰʝ, ʯʝʤ ʥʘ ʦʩʪʘʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ (ʨʠʩ. 2). ʅʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʪʫʤʘʥʦʚ 

ʠʤʝʶʪ ʠ ʜʨʫʛʠʝ ʤʝʩʪʥʳʝ ʫʩʣʦʚʠʷ: ʬʦʨʤʘ ʨʝʣʴʝʬʘ, ʚʳʩʦʪʘ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʙʣʠʟʦʩʪʴ ʚʦʜʦʝʤʦʚ ʠ ʜʨ., 

ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʪʫʤʘʥʦʚ (ʪʘʙʣ.5).  

ʅʘʧʨʠʤʝʨ, ʩʘʤʦʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʩ ʪʫʤʘʥʦʤ (269) ʦʪʤʝʯʝʥʦ ʥʘ ʩʪʘʥʮʠʠ ʇʦʣʶʜʦʚ 

ʂʘʤʝʥʴ, ʚʳʩʦʪʘ ʢʦʪʦʨʦʡ 530 ʤ (ʪʘʙʣ. 5). ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʫʱʝʩʪʚʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʪʫʤʘʥʦʚ ʦʪ 

ʚʳʩʦʪʳ ʤʝʩʪʘ. 
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ʊʘʙʣʠʮʘ 5 
ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʜʥʝʡ ʩ ʪʫʤʘʥʘʤ ʟʘ ʛʦʜ 

ʄʝʪʝʦʩʪʘʥʮʠʷ X  ů ʉv ʍʤʘʢʩ ʍʤʠʥ 
ʆʰʠʙʢʠ 

ʆʰʠʙʢʠ 

ʦʪʥʦʩʠʪʝʣʴʥʳʝ, % 

ŭʭ ŭů ŭCv ŭʭ/ʭ ŭů/ů ŭCv/Cv 

ʊʫʣʧʘʥ 21,7 9,0 0,41 48 10 1,37 0,97 0,05 6 11 12 

ʅʳʨʦʙ 21,9 7,5 0,34 38 7 1,11 0,79 0,04 5 11 11 

ɺʘʷ 25,4 6,0 0,24 43 12 0,91 0,64 0,03 4 11 11 

ʋʩʪʴ-ʏʝʨʥʘʷ 15,5 7,2 0,47 34 5 1,34 0,95 0,07 9 13 14 

ʇʦʣʶʜʦʚ ʂʘʤʝʥʴ 211 19,3 0,09 254 175 3,06 2,16 0,01 1 11 11 

ʏʝʨʜʳʥʴ 36,0 13,8 0,38 64 8 2,06 1,46 0,04 6 11 11 

ɻʘʡʥʳ 21,6 7,8 0,36 41 5 1,18 0,83 0,04 5 11 11 

ʂʦʩʘ 28,0 14,8 0,53 71 12 2,21 1,56 0,06 8 11 12 

ʂʦʯʝʚʦ 13,7 6,1 0,44 27 2 0,93 0,66 0,05 7 11 12 

ʉʦʣʠʢʘʤʩʢ 28,9 10,9 0,38 54 14 1,93 1,36 0,05 7 13 13 

ɹʝʨʝʟʥʠʢʠ 15,2 7,7 0,51 36 4 1,16 0,82 0,06 8 11 12 

ʂʠʟʝʣ 31,4 10,0 0,32 54 14 1,60 1,13 0,04 5 11 12 

ʂʫʜʳʤʢʘʨ 16,7 5,3 0,32 28 3 0,79 0,56 0,04 5 11 11 

ʆʩʪʨʦʚʥʘʷ 11,1 4,4 0,40 22 2 0,87 0,62 0,06 8 14 15 

ʏʝʨʤʦʟ 14,7 6,1 0,42 30 5 0,92 0,65 0,05 6 11 12 

ɼʦʙʨʷʥʢʘ 11,5 4,2 0,36 23 4 0,63 0,44 0,04 5 11 11 

ɹʠʩʝʨ 43,7 13,0 0,30 68 14 1,94 1,37 0,03 4 11 11 

ʉʠʚʘ 20,2 6,4 0,32 31 7 1,05 0,74 0,04 5 12 12 

ʏʫʩʦʚʦʡ 26,9 7,8 0,29 52 17 1,47 1,04 0,04 5 13 14 

ɻʨʠʛʦʨʴʝʚʩʢʘʷ 24,4 7,6 0,31 44 16 1,46 1,03 0,04 6 14 14 

ɺʝʨʝʱʘʛʠʥʦ 22,6 8,1 0,36 39 4 1,21 0,85 0,04 5 11 11 

ʃʳʩʴʚʘ 15,3 6,7 0,44 31 3 1,01 0,71 0,05 7 11 12 

ʇʝʨʤʴ 11,7 4,7 0,41 29 4 0,72 0,51 0,05 6 11 12 

ʂʳʥ 34,5 14,0 0,40 65 10 2,10 1,49 0,05 6 11 12 

ɹʦʣʴʰʘʷ ʉʦʩʥʦʚʘ 13,8 5,3 0,38 26 5 0,79 0,56 0,04 6 11 11 

ʆʭʘʥʩʢ 24,8 8,8 0,36 52 9 1,33 0,94 0,04 5 11 11 

ʂʫʥʛʫʨ 16,2 7,9 0,49 38 4 1,18 0,84 0,06 7 11 12 

ʆʩʘ 12,0 5,2 0,43 23 1 0,78 0,55 0,05 7 11 12 

ʅʦʞʦʚʢʘ 10,0 5,1 0,51 22 3 0,76 0,53 0,06 8 11 12 

ɹʘʨʜʘ 22,8 7,5 0,33 44 12 1,20 0,85 0,04 5 11 12 

ʉʫʜʘ 23,3 7,5 0,32 40 11 1,53 1,08 0,05 7 14 15 

ʏʘʡʢʦʚʩʢʠʡ 15,3 7,9 0,52 37 3 1,41 0,99 0,07 9 13 14 

ʏʝʨʥʫʰʢʘ 21,2 8,7 0,41 46 8 1,30 0,92 0,05 6 11 11 

ʆʢʪʷʙʨʴʩʢʠʡ 33,2 9,4 0,28 51 14 1,41 1,00 0,03 4 11 11 

 

ɺ ʮʝʣʦʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʨʘʷ ʚʳʜʝʣʷʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʨʘʡʦʥʦʚ ʩ ʨʘʟʣʠʯʥʦʡ ʧʦʚʪʦʨʷʝʤʦʩʪʴʶ 

ʪʫʤʘʥʦʚ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʦʪʤʝʯʝʥʦ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʭ ʠ ʚʦʩʪʦʯʥʳʭ, ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ 

ʢʨʘʷ (X>30). ʅʘʠʤʝʥʴʰʝʝ ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʜʥʝʡ ʩ ʪʫʤʘʥʦʤ (X<15) ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʠ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʷʭ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ. ʉʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʯʠʩʣʘ ʜʥʝʡ ʩ ʪʫʤʘʥʦʤ 

ʠʟʤʝʥʷʝʪʩʷ ʦʪ 4 ʜʦ 10 ʜʥʝʡ, ʘ ʥʘ ʩʪʘʥʮʠʷʭ, ʛʜʝ ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʩ ʪʫʤʘʥʦʤ ʦʯʝʥʴ ʙʦʣʴʰʦʝ, 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʜʦʩʪʠʛʘʝʪ 18ï20 ʜʥʝʡ. 

ʊʫʤʘʥʳ ʯʘʱʝ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ (ʪʘʙʣ. 6). ɺ ʛʦʜʦʚʦʤ ʭʦʜʝ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʘ 

ʤʘʢʩʠʤʫʤʘ: ʚ ʢʦʥʮʝ ʣʝʪʘ, ʥʘʯʘʣʝ ʦʩʝʥʠ ʠ ʟʠʤʦʡ. ɺ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʘʭ ʢʨʘʷ ʵʪʠ ʧʝʨʠʦʜʳ ʤʦʛʫʪ 

ʩʦʚʤʝʱʘʪʴʩʷ ʠ ʤʘʢʩʠʤʫʤ ʩʤʝʱʘʝʪʩʷ ʥʘ ʦʩʝʥʴ. 

ʉʫʤʤʘʨʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠ ʯʠʩʣʝʥʥʦʩʪʴ ʜʥʝʡ ʩ ʪʫʤʘʥʦʤ ʪʝʩʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ï 

ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʥʠʤʠ ʨʘʚʝʥ 0,92 [2; 8]. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʢʦʩʚʝʥʥʳʤ ʧʫʪʝʤ ʧʦ ʯʠʩʣʫ ʜʥʝʡ ʩ ʪʫʤʘʥʘʤʠ. 

ʅʘʠʙʦʣʴʰʘʷ ʩʫʤʤʘʨʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʪʫʤʘʥʦʚ (Ű = 200 ʯ) ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʷʭ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ [8]. ʅʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʦʩʪʘʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ Ű ʥʝ 

ʧʨʝʚʳʰʘʝʪ 100 ʯ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʩʫʤʤʘʨʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʪʫʤʘʥʦʚ ʧʨʠʤʝʨʥʦ ʚ 1,5ï2 

ʨʘʟʘ ʧʨʝʚʳʰʘʶʪ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ.  
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ʊʘʙʣʠʮʘ 6 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʜʥʝʡ ʩ ʪʫʤʘʥʦʤ ʧʦ ʤʝʩʷʮʘʤ 

 ʄʝʪʝʦ- 

ʩʪʘʥʮʠʷ 

ʍʘʨʘʢ-

ʪʝʨʠʩ-

ʪʠʢʘ 

ʄʝʩʷʮʳ 

1 2 3 4 5 6 7 8 9 10 11 12 

ʊʫʣʧʘʥ X  0,2 0,2 0,3 0,7 1,3 1,3 2,8 4,1 3,7 2,2 0,5 0,4 

  Xʤʘʢʩ 3 1 3 3 6 6 9 9 8 9 6 3 

ʇʦʣʶʜʦʚ  X  22,2 16,8 17,6 13,6 11,7 9,7 10,7 13,5 20,5 25,2 24,8 25,2 

 ʂʘʤʝʥʴ Xʤʘʢʩ 31 26 29 21 25 17 20 24 28 31 30 31 

ʏʝʨʜʳʥʴ X  2,4 1,6 1,8 3,5 2,7 2,2 3,1 4,5 6,6 6,6 4,7 3,2 

  Xʤʘʢʩ 6 5 6 9 11 6 9 10 15 15 16 12 

ʂʦʩʘ X  1,5 0,8 0,8 1,4 1,2 0,9 1,4 2,7 2,8 2,8 1,9 1,4 

  Xʤʘʢʩ 4 3 4 6 5 5 5 8 8 8 8 5 

ɹʝʨʝʟʥʠʢʠ X  2,4 2,0 2,0 1,2 0,9 0,5 1,2 2,1 2,7 2,1 1,5 2,1 

  Xʤʘʢʩ 10 8 8 5 6 2 4 6 11 8 7 9 

ʉʠʚʘ X  1,9 1,4 1,5 2,0 1,0 0,8 1,1 1,7 2,3 2,1 1,8 1,4 

  Xʤʘʢʩ 6 5 5 7 4 3 4 5 6 6 7 4 

ʂʫʥʛʫʨ X  2,9 3,2 1,4 0,7 0,7 0,7 1,5 2,9 2,6 1,4 0,7 1,7 

  Xʤʘʢʩ 13 15 6 2 3 4 4 7 9 7 3 9 

 

ʆʩʦʙʦ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʫʤʘʥʳ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʦʪ 24 ʯ. ʀ ʙʦʣʝʝ ʧʨʠ ʜʘʣʴʥʦʩʪʠ ʚʠʜʠʤʦʩʪʠ 50 

ʤ ʠ ʤʝʥʝʝ ʢʘʢ ʦʧʘʩʥʳʝ ʷʚʣʝʥʠʷ ʧʦʛʦʜʳ (ʪʘʙʣ. 7). 

 

ʊʘʙʣʠʮʘ 7 
ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝʧʨʝʨʳʚʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʦʧʘʩʥʳʭ ʪʫʤʘʥʦʚ (Űʦ>24 ʯ., 

ʚʠʜʠʤʦʩʪʴ S<50 ʤ) [8] 

ʉʪʘʥʮʠʷ Űʤʘʢʩ ɼʘʪʘ ɻʦʜ Ű ů ůŰ ŭ, % Cv 

ʇʦʣʁʜʦʚ ʂʘʤʝʥʴ 391,5 
28 ʍIð 

14 ʍII  
1971 52,5 35,8 1 2 0,68 

ʏʝʨʜʳʥʴ 120,0 17ð22 X 1944 55,8 35,0 14 26 0,63 

ʂʫʜʳʤʢʘʨ 50,5 5ð7 I 1950 38,6 12,0 9 22 0,31 

ɺʝʨʝʱʘʛʠʥʦ 113,2 17ð21 X 1944 54,0 29,0 12 22 0,54 

ʂʫʥʛʫʨ 83,8 30 XIIð2 I 1955-56 43,9 13,6 3 8 0,31 

ʅʦʞʦʚʢʘ 63,5 5ð7XI 1961 41,0 16,4 10 23 0,4 

 

ʉʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʪʘʢʠʭ ʪʫʤʘʥʦʚ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 39 ʜʦ 56 ʯ. ʉʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ 

ʦʪʢʣʦʥʝʥʠʝ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 12 ʜʦ 36 ʯ., ʘ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ï ʦʪ 50 ʜʦ 392 ʯ.  

 

ɻʨʦʟʳ 

ɻʨʦʟʘ ï ʦʧʘʩʥʦʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʝ ʷʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʠʣʴʥʳʤʠ 

ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʨʘʟʨʷʜʘʤʠ, ʰʢʚʘʣʠʩʪʳʤʠ ʚʝʪʨʘʤʠ, ʣʠʚʥʝʚʳʤʠ ʦʩʘʜʢʘʤʠ, ʥʝʨʝʜʢʦ ʢʨʫʧʦʡ ʠʣʠ ʛʨʘʜʦʤ. 

ʄʦʣʥʠʠ ʧʨʠ ʛʨʦʟʘʭ ʧʦʚʨʝʞʜʘʶʪ ʣʠʥʠʠ ʩʚʷʟʠ ʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ, ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʧʦʞʘʨʳ, ʦʯʝʥʴ 

ʦʧʘʩʥʳ ʜʣʷ ʘʚʠʘʮʠʠ. 

ɺ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜ ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʩ ʛʨʦʟʦʡ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 22-24 ʥʘ ʩʝʚʝʨʝ ʠ ʶʛʦ-ʟʘʧʘʜʝ 

ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʜʦ 30 ʥʘ ʶʛʝ-ʚʦʩʪʦʢʝ ʢʨʘʷ ʠ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʝʛʦ ʯʘʩʪʠ (ʨʠʩ. 3). ɹʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʛʨʦʟ ʦʢʘʟʳʚʘʶʪ ʋʨʘʣʴʩʢʠʝ ʛʦʨʳ [10]. ɿʘʧʘʜʥʳʝ ʠʭ ʩʢʣʦʥʳ ʨʘʩʯʣʝʥʝʥʳ ʜʦʣʠʥʘʤʠ ʨʝʢ, 

ʠʤʝʶʪ ʭʦʣʤʠʩʪʦ-ʫʚʘʣʠʩʪʳʡ ʭʘʨʘʢʪʝʨ ʠ ʩʣʦʞʥʫʶ ʦʨʠʝʥʪʠʨʦʚʢʫ. ʆʨʦʛʨʘʬʠʯʝʩʢʦʝ ʚʦʩʭʦʞʜʝʥʠʝ 

ʚʦʟʜʫʰʥʳʭ ʪʝʯʝʥʠʡ ʧʦ ʥʘʚʝʪʨʝʥʥʳʤ ʛʦʨʥʳʤ ʩʢʣʦʥʘʤ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʠʣʝʥʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ 

ʦʙʣʘʯʥʦʩʪʠ ʠ ʥʝʨʝʜʢʦ ð ʚʳʧʘʜʝʥʠʶ ʣʠʚʥʝʚʳʭ ʦʩʘʜʢʦʚ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ ʛʨʦʟʦʡ. ʇʦʵʪʦʤʫ ʠʤʝʥʥʦ 

ʚ ʛʦʨʘʭ ʥʘʭʦʜʷʪʩʷ ʥʘʠʙʦʣʝʝ ʛʨʦʟʦʦʧʘʩʥʳʝ ʤʝʩʪʘ (ʏʫʩʦʚʦʡ ï 28 ʜʥʝʡ ʩ ʛʨʦʟʦʡ ʟʘ ʛʦʜ).  
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ʊʘʙʣʠʮʘ 8  
ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʜʥʝʡ ʩ ʛʨʦʟʦʡ ʟʘ ʛʦʜ 

ʄʝʪʝʦʩʪʘʥʮʠʷ X  ů ʉv ʍʤʘʢʩ ʍʤʠʥ 
ʆʰʠʙʢʠ 

ʆʰʠʙʢʠ 

ʦʪʥʦʩʠʪʝʣʴʥʳʝ, % 

ŭʭ ŭů ŭCv ŭʭ/ʭ ŭů/ů ŭCv/Cv 

ʊʫʣʧʘʥ 22,5 8,6 0,38 59 12 1,31 0,92 0,04 6 11 12 

ʅʳʨʦʙ 24,6 7,8 0,32 56 10 1,16 0,82 0,03 5 11 11 

ɺʘʷ 23,8 6,0 0,25 45 11 0,92 0,65 0,03 4 11 11 

ʋʩʪʴ-ʏʝʨʥʘʷ 22,8 7,1 0,31 39 8 1,31 0,93 0,04 6 13 14 

ʇʦʣʶʜʦʚ ʂʘʤʝʥʴ 23,7 7,5 0,32 44 8 1,18 0,83 0,04 5 11 12 

ʏʝʨʜʳʥʴ 23,1 6,6 0,28 40 7 0,98 0,69 0,03 4 11 11 

ɻʘʡʥʳ 24,4 7,7 0,32 51 9 1,15 0,81 0,03 5 11 11 

ʂʦʩʘ 26,8 7,4 0,28 43 15 1,11 0,78 0,03 4 11 11 

ʂʦʯʝʚʦ 25,0 7,6 0,30 49 14 1,17 0,83 0,03 5 11 11 

ʉʦʣʠʢʘʤʩʢ 24,6 7,4 0,30 48 13 1,29 0,91 0,04 5 12 13 

ɹʝʨʝʟʥʠʢʠ 26,2 7,3 0,28 52 14 1,11 0,78 0,03 4 11 11 

ʂʠʟʝʣ 24,2 5,9 0,24 39 12 0,94 0,66 0,03 4 11 12 

ʂʫʜʳʤʢʘʨ 22,7 7,9 0,35 50 7 1,18 0,83 0,04 5 11 11 

ʆʩʪʨʦʚʥʘʷ 30,2 9,0 0,30 52 18 1,80 1,27 0,04 6 14 15 

ʏʝʨʤʦʟ 26,2 7,8 0,30 48 13 1,18 0,84 0,03 5 11 11 

ɼʦʙʨʷʥʢʘ 25,6 6,7 0,26 40 8 1,00 0,71 0,03 4 11 11 

ɹʠʩʝʨ 25,8 6,6 0,26 41 14 0,98 0,70 0,03 4 11 11 

ʉʠʚʘ 25,4 6,4 0,25 47 15 1,05 0,75 0,03 4 12 12 

ʏʫʩʦʚʦʡ 28,4 7,0 0,25 44 14 1,33 0,94 0,03 5 13 14 

ɻʨʠʛʦʨʴʝʚʩʢʘ ̫ 26,2 7,5 0,29 44 15 1,44 1,02 0,04 5 14 14 

ɺʝʨʝʱʘʛʠʥʦ 24,1 7,6 0,32 41 12 1,14 0,80 0,03 5 11 11 

ʃʳʩʴʚʘ 25,0 8,4 0,34 41 6 1,27 0,90 0,04 5 11 11 

ʇʝʨʤʴ 25,9 6,4 0,25 41 13 0,97 0,68 0,03 4 11 11 

ʂʳʥ 24,9 6,0 0,24 41 10 0,90 0,64 0,03 4 11 11 

ɹʦʣʴʰʘʷ ʉʦʩʥʦʚʘ 24,9 7,6 0,31 39 12 1,15 0,81 0,03 5 11 11 

ʆʭʘʥʩʢ 24,0 6,1 0,25 37 14 0,91 0,65 0,03 4 11 11 

ʂʫʥʛʫʨ 24,2 6,7 0,28 37 10 1,00 0,71 0,03 4 11 11 

ʆʩʘ 22,1 5,9 0,27 36 10 0,87 0,62 0,03 4 11 11 

ʅʦʞʦʚʢʘ 24,0 6,5 0,27 36 8 1,02 0,72 0,03 4 11 11 

ɹʘʨʜʘ 27,5 7,2 0,26 41 14 1,14 0,81 0,03 4 11 12 

ʉʫʜʘ 30,4 8,4 0,28 53 16 1,71 1,21 0,04 6 14 15 

ʏʘʡʢʦʚʩʢʠʡ 23,9 7,8 0,33 42 12 1,37 0,97 0,04 6 13 13 

ʏʝʨʥʫʰʢʘ 22,1 8,2 0,37 46 6 1,22 0,86 0,04 6 11 11 

ʆʢʪʷʙʨʴʩʢʠʡ 24,6 6,2 0,25 36 13 0,92 0,65 0,03 4 11 11 

 

ʅʘ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʋʨʘʣʴʩʢʠʤ ʛʦʨʘʤ ʚʦʟʚʳʰʝʥʥʦʩʪʷʭ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʢʨʘʷ ʛʨʦʟʦʚʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʦʪ ʫʩʣʦʚʠʡ ʦʨʦʛʨʘʬʠʠ. ɼʘʞʝ ʥʝʙʦʣʴʰʠʝ ʧʦʚʳʰʝʥʠʷ ʨʝʣʴʝʬʘ, ʫʩʠʣʠʚʘʷ 

ʢʦʥʚʝʢʮʠʶ, ʫʚʝʣʠʯʠʚʘʶʪ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʛʨʦʟ. ʊʘʢ, ʚ ʉʫʜʝ ʩ ʛʨʦʟʦʡ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ 30 ʜʥʝʡ ʚ 

ʛʦʜʫ. 

ʅʘ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʛʨʦʟ ʦʢʘʟʳʚʘʶʪ ʚʦʟʜʝʡʩʪʚʠʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ: ʂʘʤʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, 

ʜʦʣʠʥʳ ʨʝʢ ʂʘʤʳ, ʏʫʩʦʚʦʡ. ʇʦʵʪʦʤʫ ʚʳʜʝʣʷʝʪʩʷ ʝʱʝ ʦʜʥʘ ʦʙʣʘʩʪʴ ʩ ʙʦʣʴʰʦʡ ʯʘʩʪʦʪʦʡ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʛʨʦʟ ï ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʢʨʘʷ (ʆʩʪʨʦʚʥʘʷ, ʏʝʨʤʦʟ, ɹʝʨʝʟʥʠʢʠ, ʇʝʨʤʴ).  

ɿʘʚʠʩʠʤʦʩʪʴ ʩʨʝʜʥʝʛʦ ʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʤʝʩʪʥʦʩʪʠ ʚʳʨʘʞʝʥʘ ʤʝʥʝʝ ʯʝʪʢʦ, ʯʝʤ ʦʪ ʯʠʩʣʝʥʥʦʩʪʠ ʜʥʝʡ ʩ ʛʨʦʟʦʡ. ʆʜʥʘʢʦ ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ 

ʪʝʥʜʝʥʮʠʶ: ʥʘ ʩʪʘʥʮʠʷʭ ʩ ʥʘʠʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʜʥʝʡ ʩ ʛʨʦʟʦʡ ʦʪʤʝʯʘʝʪʩʷ ʠ ʥʘʠʙʦʣʴʰʝʝ ʩʨʝʜʥʝʝ 

ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ. 
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ʈʠʩ. 3. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʨʝʜʥʝʛʦ ʛʦʜʦʚʦʛʦ ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʩ ʛʨʦʟʦʡ

 

ʈʠʩ. 4. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʨʝʜʥʝʛʦ ʛʦʜʦʚʦʛʦ ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʩ ʛʨʘʜʦʤ  
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ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʭ ʩʪʘʥʮʠʷʭ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʤʝʥʴʰʝ 0,38. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʜʥʝʡ ʩ ʛʨʦʟʦʡ ʚ ʮʝʣʦʤ ʟʘ ʛʦʜ ʭʦʨʦʰʦ ʦʧʠʩʳʚʘʝʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʦʡ 

ʬʫʥʢʮʠʝʡ, ʙʣʠʟʢʦʡ ʢ ʥʦʨʤʘʣʴʥʦʡ, ʧʦʵʪʦʤʫ ʜʣʷ ʨʘʩʯʝʪʘ ʯʠʩʣʘ ʜʥʝʡ ʨʘʟʣʠʯʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ (ʪʘʙʣ. 

9) ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʪʘʥʜʘʨʪʥʳʝ ʥʦʤʦʛʨʘʤʤʳ [1]. 

ʊʘʙʣʠʮʘ 9 
ʏʠʩʣʝʥʥʦʩʪʴ ʜʥʝʡ ʩ ʛʨʦʟʦʡ ʨʘʟʣʠʯʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ 

ʄʝʪʝʦʩʪʘʥʮʠʷ 
ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ, % 

1 5 10 30 50 70 90 95 

ʏʝʨʜʳʥʴ 39 35 32 27 23 18 15 11 

ɻʘʡʥʳ 44 38 34 28 24 19 14 12 

ɹʝʨʝʟʥʠʢʠ 45 39 35 31 27 22 18 14 

ʂʫʜʳʤʢʘʨ 41 36 32 28 23 19 15 10 

ɹʠʩʝʨ 41 37 34 30 26 21 17 14 

ʇʝʨʤʴ 41 36 33 30 26 22 17 14 

ʂʫʥʛʫʨ 40 35 31 28 24 20 15 13 

ʆʩʘ 35 32 29 25 22 18 15 13 

ʏʘʡʢʦʚʩʢʠʡ 41 37 33 29 24 19 14 11 

ʏʝʨʥʫʰʢʘ 43 38 33 27 22 17 12 9 

 

ʅʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʛʨʦʟʳ ʥʘʙʣʶʜʘʶʪʩʷ ʩ ʘʧʨʝʣʷ ʧʦ ʩʝʥʪʷʙʨʴ (ʪʘʙʣ. 10). ɺ 

ʦʢʪ̫ʙʨʝ ʠ ʤʘʨʪʝ ʛʨʦʟʳ ʙʳʚʘʶʪ ʥʝ ʝʞʝʛʦʜʥʦ. ʅʘ ʩʝʚʝʨʝ ʪʝʨʨʠʪʦʨʠʠ ʚ ʵʪʠ ʤʝʩʷʮʳ ʠʭ ʥʝ ʙʳʚʘʝʪ ʩʦʚʩʝʤ. 

ʅʘʯʠʥʘʷ ʩ ʘʧʨʝʣʷ ʯʠʩʣʦ ʜʥʝʡ ʩ ʛʨʦʟʦʡ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʚ ʠʶʣʝ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʠʷ. ʂ ʩʝʥʪʷʙʨʶ ʛʨʦʟʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʩʣʘʙʝʚʘʝʪ. ʀʥʦʛʜʘ ʛʨʦʟʳ ʦʪʤʝʯʘʶʪʩʷ ʠ ʚ ʟʠʤʥʠʝ 

ʤʝʩʷʮʳ.  

ʊʘʙʣʠʮʘ 10 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʜʥʝʡ ʩ ʛʨʦʟʦʡ ʧʦ ʤʝʩʷʮʘʤ [8] 

ʄʝʪʝʦʩʪʘʥʮʠʷ 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʯʠʩʣʝʥʥʦʩʪʠ 

ʄʝʩʷʮʳ 

3 4 5 6 7 8 9 10 

ʊʫʣʧʘʥ 

  
X   0,2 2,7 6,8 8,1 5,1 1,0  

Xʤʘʢʩ  2 7 16 22 17 5  

ʇʦʣʜʁʦʚ  

 ʂʘʤʝʥʴ 
X   0,3 2,8 6,8 8,1 5,3 1,5  

Xʤʘʢʩ  3 11 13 16 11 6  

ʏʝʨʜʳʥʴ 

  
X   0,5 2,8 6,7 7,4 4,4 1,0 0,03 

Xʤʘʢʩ  3 8 14 13 9 5 1 

ɹʠʩʝʨ 

  
X   0,3 2,8 7,1 8,7 5,1 0,8 0,03 

Xʤʘʢʩ  4 9 15 18 12 3 1 

ʉʠʚʘ 

  
X   0,2 3,2 4,4 8,0 4,3 1,1 0,1 

Xʤʘʢʩ  2 9 16 17 11 4 2 

ɺʝʨʝʱʘʛʠʥʦ 

  
X   0,4 3,5 7,2 7,9 4,7 1,1 0,05 

Xʤʘʢʩ  3 10 14 15 9 6 1 

ʇʝʨʤʴ 

  
X  0,03 0,4 3,7 7,4 8,1 5,2 1,1  

Xʤʘʢʩ 1 3 10 16 16 9 5  

ʂʫʥʛʫʨ 

  
X   0,2 3,3 7,2 9,4 4,8 1,0  

Xʤʘʢʩ  3 11 13 16 11 4  

 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʨʦʟʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʛʨʦʟ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʩʨʝʜʥʷʷ ʩʫʤʤʘʨʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʛʨʦʟ 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 50 ʯ. ɺ ʛʦʜ [8]. ɺ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ çʥʦʨʤʦʡè ʤʦʞʝʪ 

ʙʳʪʴ ʚ 5ï10 ʨʘʟ ʤʝʥʴʰʝ ʠʣʠ ʚ 2 ʨʘʟʘ ʙʦʣʴʰʝ (ʪʘʙʣ.11).  

 

 




