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ɺ ʩʙʦʨʥʠʢ ʚʢʣʶʯʝʥʳ ʤʘʪʝʨʠʘʣʳ, ʧʦʩʚʷʱʝʥʥʳʝ ʥʘʫʯʥʳʤ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʤ ʘʩʧʝʢʪʘʤ ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʤʝʞʜʫʥʘʨʦʜ-

ʥʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. 

ʉʙʦʨʥʠʢ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʥʘʫʯʥʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ, ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʘ-

ʙʦʪʥʠʢʦʚ ʧʨʝʜʧʨʠʷʪʠʡ, ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʩʪʫʜʝʥʪʦʚ ʚʳʩʰʠʭ ʠ ʩʨʝʜʥʠʭ 

ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ. 

ʄʥʝʥʠʝ ʘʚʪʦʨʦʚ ʥʝ ʚʩʝʛʜʘ ʩʦʚʧʘʜʘʝʪ ʩ ʧʦʟʠʮʠʝʡ ʨʝʜʘʢʮʠʦʥʥʦʡ ʢʦʣʣʝʛʠʠ. ʆʪʚʝʪʩʪ-

ʚʝʥʥʦʩʪʴ ʟʘ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʤʘʪʝʨʠʘʣʦʚ, ʠʟʣʦʞʝʥʥʳʭ ʚ ʩʪʘʪʴʝ, ʥʝʩʝʪ ʘʚʪʦʨ.  

  

ɺ ʩʙʦʨʥʠʢ ʚʢʣʶʯʝʥʳ ʤʘʪʝʨʠʘʣʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʘʚʪʦʨʘʤʠ ʠʟ ʨʷʜʘ ʦʨʛʘʥʠʟʘʮʠʡ.  
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ʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʘʢʘʜʝʤʠʠ. 
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I   ʃʝʩʥʦʝ ʠ ʣʝʩʦʧʘʨʢʦʚʦʝ ʭʦʟʷʡʩʪʚʦ, ʫʧʨʘʚʣʝʥʠʝ ʣʝʩʥʳʤʠ ʨʝʩʫʨʩʘʤʠ 
 

 

  

ʉʊʈʋʂʊʋʈɸ ɼʈɽɺɽʉʅʆʁ ʉʀʅʋɿʀʀ ʇʀʍʊʆ-ɽʃʔʅʀʂʆɺ 

ʂʈʋʇʅʆʇɸʇʆʈʆʊʅʀʂʆɺʓʍ ɺ ɺɽʈʍʆɺʔʗʍ ʈɽʂʀ ʇɽʏʆʈɸ 

(ʇɽʏʆʈʆ-ʀʃʓʏʉʂʀʁ ɿɸʇʆɺɽɼʅʀʂ) 
 

ɸʣʝʡʥʠʢʦʚ ɸ. ɸ. (ʎʕʇʃ ʈɸʅ, ʛ.ʄʦʩʢʚʘ, ʈʌ) 

ʃʘʟʥʠʢʦʚ ɸ.ɸ., ɽʬʠʤʝʥʢʦ ɸ.ʉ. (ɹɻʀʊɸ, ɹʨʷʥʩʢ, ʈʌ) 
 

The structure of large-fern forests that grow in spontaneously regime for a long 

time was investigated. Features of plant composition and touchwood affection, core 

forest estimation characteristics, age and ontogenesis structure were examined for 

trees compartments. 
 

ʇʝʯʦʨʦ-ʀʣʳʯʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ - ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʡ ʤʘʩʩʠʚ ʩʨʝʜʥʝʪʘʝʞʥʳʭ 

ʣʝʩʦʚ ʚ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ. ʅʘʠʙʦʣʴʰʠʡ ʥʘʫʯʥʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʧʦʟʥʘʥʠʷ 

ʩʪʨʫʢʪʫʨʳ ʠ ʩʪʨʦʝʥʠʷ ʩʧʦʥʪʘʥʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʣʝʩʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ ʣʝʩʥʳʝ 

ʤʘʩʩʠʚʳ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʚʝʨʭʦʚʴʷʭ ʨʝʢʠ ʇʝʯʦʨʘ. ʉ 2007 ʛʦʜʘ ʎʕʇʃ ʈɸʅ 

ʧʨʦʚʦʜʠʪ ʢʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʠʦʛʝʦʮʝʥʦʪʠʯʝʩʢʦʛʦ ʧʦʢʨʦʚʘ ʙʘʩʩʝʡʥʘ 

ʨʝʢʠ ɹ. ʇʦʨʦʞʥʷʷ (ʧʨʘʚʳʡ ʧʨʠʪʦʢ ʨʝʢʠ ʇʝʯʦʨʘ) ʢʘʢ ʤʦʜʝʣʴʥʦʛʦ ʤʘʩʩʠʚʘ ʤʘʣʦ-

ʥʘʨʫʰʝʥʥʳʭ ʩʨʝʜʥʝʪʘʝʞʥʳʭ ʣʝʩʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʤʦʜʝʣʴʥʦʤ ʧʦʣʠʛʦʥʝ ʚʳʜʝʣʝ-

ʥʳ ʠ ʦʧʠʩʘʥʳ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ ʪʠʧʦʚ ʣʝʩʘ (ʉʤʠʨʥʦʚʘ ʠ ʜʨ., 2007). ɺ ʧʦʩʣʝʜʫʶʱʝʤ 

ʙʳʣʘ ʫʪʦʯʥʝʥʘ ʠ ʜʦʧʦʣʥʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ (ʉʤʠʨʥʦʚ, ɹʨʘʩʣʘʚʩʢʘʷ, 

2010; ʉʤʠʨʥʦʚ, 2010) ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʜʨʝʚʦʩʪʦʝʚ (ɸʙʘʪʫʨʦʚ ʠ 

ʜʨ., 2010). ɼʝʰʠʬʨʠʨʦʚʘʥʠʝ ʢʦʩʤʦʩʥʠʤʢʦʚ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʢʨʫʧʥʦʧʘʧʦʨʦʪʥʠʢʦʚʳʝ 

ʣʝʩʘ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʤʦʜʝʣʴʥʦʤ ʤʘʩʩʠʚʝ. ʇʝʨʚʳʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʵʪʠʭ ʩʦʦʙʱʝʩʪʚ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ 2005 ʛʦʜʫ (ʉʤʠʨʥʦʚʘ ʠ ʜʨ., 2006, 2007), ʫʩʪʘʥʦ-

ʚʠʣʠ ʠʭ ʧʠʨʦʛʝʥʥʳʡ ʭʘʨʘʢʪʝʨ. ʆʜʥʘʢʦ, ʧʦʩʣʝʜʫʶʱʠʝ ʜʝʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʯʚ 

(ɹʦʚʢʫʥʦʚ ʠ ʜʨ., 2010), ʥʝ ʧʦʜʪʚʝʨʜʠʣʠ ʧʠʨʦʛʝʥʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʩʦʦʙʱʝʩʪʚ 

(ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʫʛʣʝʡ ʚ ʧʦʯʚʝʥʥʳʭ ʧʨʦʬʠʣʷʭ), ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʦ ʜʘʚ-

ʥʦʩʪʴʶ ʧʦʞʘʨʘ ʠ ʧʦʩʣʝʜʫʶʱʠʤ ʩʤʳʚʦʤ ʫʛʣʝʡ. ʇʨʠ ʚʥʠʤʘʪʝʣʴʥʦʤ ʨʘʩʩʤʦʪʨʝʥʠʠ 

ʤʝʟʦʨʝʣʴʝʬʘ, ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʫʞʝ ʦʪʤʝʨʰʠʭ ʜʝʨʝʚʴʝʚ (ʚ ʚʦʟʨʘʩʪʝ 250-

300 ʣʝʪ) ʧʨʦʠʟʨʘʩʪʘʣʘ ʥʘ ʵʣʝʤʝʥʪʘʭ ʚʝʪʨʦʚʘʣʴʥʦ-ʧʦʯʚʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʦʙʨʘʟʦ-

ʚʘʥʥʳʭ ʧʨʝʜʳʜʫʱʠʤʠ ʧʦʢʦʣʝʥʠʷʤʠ ʜʝʨʝʚʴʝʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦ-

ʞʠʪʴ, ʯʪʦ ʵʪʦ ʩʦʦʙʱʝʩʪʚʦ ʫʞʝ ʥʝʩʢʦʣʴʢʦ ʩʪʦʣʝʪʠʡ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʩʧʦʥʪʘʥʥʦʤ ʨʝʞʠ-

ʤʝ ʙʝʟ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ.  

ɼʣʷ ʠʟʫʯʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʠ ʩʦʩʪʘʚʘ ʜʨʝʚʝʩʥʦʡ ʩʠʥʫʟʠʠ ʧʠʭʪʦ-ʝʣʴʥʠʢʘ 

ʢʨʫʧʥʦʧʘʧʦʨʦʪʥʠʢʦʚʦʛʦ ʟʘʣʦʞʝʥʘ ʧʦʩʪʦʷʥʥʘʷ ʧʨʦʙʥʘʷ ʧʣʦʱʘʜʴ ʨʘʟʤʝʨʦʤ 1 ʛʘ 

(50ʭ200 ʤ). ʆʥʘ ʙʳʣʘ ʨʘʟʜʝʣʝʥʘ ʥʘ 4 ʯʘʩʪʠ ʧʦ 50ʭ50 ʤ. ʅʘ ʚʩʝʡ ʧʨʦʙʥʦʡ ʧʣʦʱʘ-

ʜʠ ʧʨʦʚʝʜʝʥ ʩʧʣʦʰʥʦʡ ʧʝʨʝʯʝʪ ʜʨʝʚʦʩʪʦʷ, ʚ ʢʦʪʦʨʳʡ ʧʦʧʘʣʠ ʚʩʝ ʜʝʨʝʚʴʝʚ ʩ 

D1.3ʤ>2 ʩʤ. ɼʣʷ ʚʩʝʭ ʜʝʨʝʚʴʝʚ ʧʝʨʝʯʝʪʥʦʛʦ ʜʠʘʤʝʪʨʘ (n=1067) ʧʦ ʧʦʩʣʝʜʥʠʤ 

ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ (ʄʝʪʦʜʳé, 2002; ʄʝʪʦʜʠʯʝʩʢʠʝé, 2010) ʦʧʨʝʜʝʣʷ-

ʣʠʩʴ: ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʢʘʣʝʥʜʘʨʥʳʡ ʚʦʟʨʘʩʪ, ʞʠʟʥʝʥʥʦʩʪʴ, ʚʳʩʦʪʘ ʠ 
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ʜʠʘʤʝʪʨ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʙʩʦʣʶʪʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʨʦʠʟʚʝʜʝʥʦ ʩʧʣʦʰʥʦʝ ʢʝʨʥʝ-

ʥʠʝ ʜʝʨʝʚʴʝʚ ʧʝʨʝʯʝʪʥʦʛʦ ʜʠʘʤʝʪʨʘ ʥʘ ʧʣʦʱʘʜʠ 50*100 ʤ.  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʤʦʜʝʣʴʥʦʛʦ ʤʘʩʩʠʚʘ ʧʠʭʪʦ-ʝʣʴʥʠʢʠ ʢʨʫʧʥʦʧʘʧʦʨʦʪʥʠʢʦʚʳʝ 

ʟʘʥʠʤʘʶʪ ʭʦʨʦʰʦ ʜʨʝʥʠʨʦʚʘʥʥʳʝ ʫʯʘʩʪʢʠ ʚʦʜʦʨʘʟʜʝʣʦʚ ʠ ʚʝʨʭʥʠʭ ʯʘʩʪʝʡ 

ʩʢʣʦʥʦʚ. ɼʝʰʠʬʨʠʨʦʚʘʥʠʝ ʢʦʩʤʦʩʥʠʤʢʦʚ (Iconos, 1 ʤ/ʧʠʢʩ.) ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʧʣʦʱʘʜʴ ʩʦʦʙʱʝʩʪʚʘ, ʚ ʢʦʪʦʨʦʤ ʙʳʣʘ ʟʘʣʦʞʝʥʘ ʧʨʦʙʥʘʷ ʧʣʦʱʘʜʴ, ʩʦʩʪʘʚʣʷʝʪ 

ʦʢʦʣʦ 35 ʛʘ. ɼʨʝʚʝʩʥʳʡ ʷʨʫʩ ʩʣʦʞʝʥ ʥʝʩʢʦʣʴʢʠʤʠ ʚʠʜʘʤʠ: ʝʣʴʶ ʩʠʙʠʨʩʢʦʡ 

(Picea obovata), ʧʠʭʪʦʡ ʩʠʙʠʨʩʢʦʡ (Abies sibirica), ʢʝʜʨʦʤ ʩʠʙʠʨʩʢʠʤ (Pinus 

subirica) ʠ ʙʝʨʝʟʦʡ ʧʫʰʠʩʪʦʡ (Betula pubesʩens). ɽʜʠʥʠʯʥʦ ʚʩʪʨʝʯʘʝʪʩʷ ʜʨʝʚʦ-

ʚʠʜʥʘʷ ʨʷʙʠʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Sorbus aucuparia). ʇʦ ʩʫʤʤʝ ʧʣʦʱʘʜʝʡ ʧʦʧʝʨʝʯ-

ʥʳʭ ʩʝʯʝʥʠʡ ʚ ʜʨʝʚʝʩʥʦʤ ʷʨʫʩʝ ʧʨʝʦʙʣʘʜʘʝʪ ʧʠʭʪʘ ʠ ʝʣʴ, ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ 

ʢʝʜʨʘ ʠ ʙʝʨʝʟʳ. ʉʦʩʪʘʚ ʜʨʝʚʦʩʪʦʷ: 4,9ʇʭ3,0ɽ2,0ʂ0,1ɹ. ʇʦ ʯʠʩʣʫ ʩʪʚʦʣʦʚ ʪʘʢʞʝ 

ʜʦʤʠʥʠʨʫʶʪ ʧʠʭʪʘ ʠ ʝʣʴ, ʘ ʚʦʪ ʙʝʨʝʟʳ ʚ ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʢʝʜʨʘ. ʇʨʝʦʙʣʘ-

ʜʘʥʠʝ ʢʦʥʢʫʨʝʥʪʥʳʭ ʪʝʤʥʦʭʚʦʡʥʳʭ ʚʠʜʦʚ ʚ ʩʦʩʪʘʚʝ ʜʨʝʚʦʩʪʦʷ ʠ ʧʦʣʥʦʝ ʦʪʩʫʪ-

ʩʪʚʠʝ ʨʝʘʢʪʠʚʥʳʭ ʩʚʝʪʣʦʭʚʦʡʥʳʭ (ʩʦʩʥʳ ʠ ʣʠʩʪʚʝʥʥʠʮʳ) ʝʱʝ ʨʘʟ ʧʦʜʪʚʝʨʞʜʘ-

ʝʪ, ʯʪʦ ʧʦʩʣʝʜʥʝʝ ʤʘʩʩʦʚʦʝ ʥʘʨʫʰʝʥʠʝ ʵʪʦʛʦ ʫʯʘʩʪʢʘ ʙʳʣʦ ʦʯʝʥʴ ʜʘʚʥʦ.  

ɼʨʝʚʝʩʥʳʡ ʷʨʫʩ ʩʦʦʙʱʝʩʪʚʘ ʦʯʝʥʴ ʥʝʨʘʚʥʦʤʝʨʝʥ ʢʘʢ ʧʦ ʩʦʤʢʥʫʪʦʩʪʠ, ʪʘʢ ʠ 

ʧʦ ʩʪʨʫʢʪʫʨʝ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʨʝʚʴʝʚ ʛʨʫʧʧʦʚʦʝ, ʩʦʤʢʥʫʪʦʩʪʴ ʜʨʝʚʝʩʥʦʛʦ ʧʦ-

ʣʦʛʘ ʥʝʙʦʣʴʰʘʷ (0,3-0,4). ɺ ʮʝʣʦʤ, ʜʨʝʚʦʩʪʦʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʩʦʤʢʥʫʪʦʩʪʴʶ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʯʝʪʢʠʭ ʷʨʫʩʦʚ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʟʘʪʨʫʜʥʷʝʪ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʥʜʘʨʪʥʳʭ ʤʝʪʦʜʠʢ (ɸʥʫʯʠʥ, 1982; ʃʝʩʦʪʘʢʩʘʮʠʦʥʥʳʡé, 1984) 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʘʢʩʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʚʥʫʪʨʠ- ʠ ʤʝʞʚʠʜʦ-

ʚʘʷ ʢʦʥʢʫʨʝʥʮʠʷ, ʩʚʦʡʩʪʚʝʥʥʘʷ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʤ ʣʝʩʘʤ ʧʨʠʚʦʜʠʪ ʢ ʩʠʣʴʥʦʤʫ 

ʚʘʨʴʠʨʦʚʘʥʠʶ ʦʩʥʦʚʥʳʭ ʪʘʢʩʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ.  
 

ʊʘʙʣʠʮʘ 1 - ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʨʝʚʝʩʥʦʡ ʩʠʥʫʟʠʠ ʧʠʭʪʦ-ʝʣʴʥʠʢʘ ʢʨʫʧʥʦʧʘ-

ʧʦʨʦʪʥʠʢʦʚʦʛʦ 

ʇʦʨʦʜʳ 

ʏʠʩʣʦ ʞʠʚʳʭ 

ʜʝʨʝʚʴʝʚ, 

ʰʪ./ʛʘ 

ʇʣʦʱʘʜʴ ʧʦ-

ʧʝʨʝʯʥʦʛʦ ʩʝ-

ʯʝʥʠʷ, ʤ
2 

ʏʠʩʣʦ 

ʢʣʘʩʩʦʚ 

ʚʦʟʨʘʩʪʘ* 

ʄʘʢʩ. 

ʚʦʟʨʘʩʪ, 

ʣʝʪ** 

ʄʘʢʩ. 

ʜʠʘʤʝʪʨ, 

ʩʤ 

ʄʘʢʩ. 

ʚʳʩʦʪʘ, 

ʤ 

ʇʠʭʪʘ 508 15,42 6 <200 51,6 28,7 

ɽʣʴ 351 9,50 7 <250 56,1 30,0 

ʂʝʜʨ 16 6,20 2 <450 97,5 28,0 

ɹʝʨʝʟʘ 37 0,37 - - 34,9 18,7 

ʀʪʦʛʦ 912 31,49   

ʇʨʠʤʝʯʘʥʠʝ: *ʂʣʘʩʩ ʚʦʟʨʘʩʪʘ - 40 ʣʝʪ  

**ɹʦʣʝʝ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚʦʟʨʘʩʪ ʥʝʚʦʟʤʦʞʥʦ ʠʟ-ʟʘ ʩʪʚʦʣʦʚʦʡ ʛʥʠʣʠ. 
 

ʆʧʨʝʜʝʣʝʥʠʝ ʘʙʩʦʣʶʪʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʉ. ɸ. 

ɼʳʨʝʥʢʦʚʘ (1984), ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʧʠʭʪʳ ʠ ʝʣʠ ʦʪʥʦʩʷʪʩʷ ʢ ʘʙʩʦʣʶʪʥʦ-

ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʤ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 6-7 ʢʣʘʩʩʘʤʠ ʚʦʟʨʘʩʪʘ (1 ʢʣʘʩʩ -40 ʣʝʪ), ʯʪʦ 

ʦʟʥʘʯʘʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʜʨʝʚʦʩʪʦʝ ʥʝʩʢʦʣʴʢʠʭ ʚʦʟʨʘʩʪʥʳʭ ʧʦʢʦ-

ʣʝʥʠʡ. ɺʦʟʦʙʥʦʚʣʝʥʠʝ ʵʪʠʭ ʚʠʜʦʚ ʠʜʝʪ ʧʦʩʪʦʷʥʥʦ. ʂʝʜʨ ʧʨʝʜʩʪʘʚʣʝʥ 2 ʢʣʘʩʩʘʤʠ 

ʚʦʟʨʘʩʪʘ (ʜʚʫʤʷ ʧʦʢʦʣʝʥʠʷʤʠ), ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʝʛʦ ʦʯʝʥʴ ʟʘʪʨʫʜʥʝʥʦ. 
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ɸʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʦʤʠʥʘʥʪʦʚ ʜʨʝʚʝʩʥʦʛʦ ʷʨʫʩʘ (ʧʠʭʪʳ ʠ ʝʣʠ) ʧʦ ʩʪʫ-

ʧʝʥʷʤ ʪʦʣʱʠʥʳ (2 ʩʤ) ʧʦʢʘʟʘʣ, ʯʪʦ ʫ ʦʙʦʠʭ ʚʠʜʦʚ ʤʘʢʩʠʤʫʤ ʩʤʝʱʝʥ ʚʣʝʚʦ ʠ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʜʠʘʤʝʪʨʘ ʯʠʩʣʦ ʜʝʨʝʚʴʝʚ ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ. ʉʭʦʞʘʷ ʟʘʢʦ-

ʥʦʤʝʨʥʦʩʪʴ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʨʝʚʴʝʚ ʧʦ ʜʚʫʭʤʝʪʨʦʚʳʤ ʩʪʫʧʝ-

ʥʷʤ ʚʳʩʦʪʳ.  

 
ʈʠʩʫʥʦʢ 1 - ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʪʚʦʣʦʚ ʧʠʭʪʳ ʠ ʝʣʠ ʧʦ ʩʪʫʧʝʥʷʤ ʪʦʣʱʠʥʳ 
 

ɸʙʩʦʣʶʪʥʫʶ ʨʘʟʥʦʨʘʟʤʝʨʥʦʩʪʴ ʧʦ ʜʠʘʤʝʪʨʫ ʠ ʚʳʩʦʪʝ ʜʦʤʠʥʠʨʫʶʱʠʭ ʚʠ-

ʜʦʚ ʜʨʝʚʦʩʪʦʷ ʧʦʜʪʚʝʨʞʜʘʶʪ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣ. 

2. ʂʦʵʬʬʠʮʠʝʥʪʳ ʘʩʠʤʤʝʪʨʠʠ (S), ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʪ ʥʫʣʷ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʝ ʩʠʤʤʝʪʨʠʯʥʦ ʠ ʤʘʢʩʠʤʫʤ ʜʝʨʝʚʴʝʚ ʩʤʝʱʝʥ ʚʣʝʚʦ. ʈʘʟʣʠʯʠʷ ʚ 

ʵʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʨʝʚʴʝʚ ʧʠʭʪʳ ʠʟʤʝʥʷʝʪʩʷ 

ʙʦʣʝʝ ʧʣʘʚʥʦ, ʯʝʤ ʝʣʠ.  
 

ʊʘʙʣʠʮʘ 2 - ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʜʠʘʤʝʪʨʫ ʠ ʚʳʩʦʪʝ 

ʇʦʨʦʜʘ 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ  

ʧʦ ʜʠʘʤʝʪʨʫ ʧʦ ʚʳʩʦʪʝ 

MÑm ŭ ɽ S MÑm ŭ E S 

ʇʠʭʪʘ 16,7Ñ0,46 10,40 -0,33 0,63 11,23Ñ0,30 6,85 -1,01 0,36 

ɽʣʴ 15,09Ñ0,58 10,83 1,69 1,36 9,34Ñ0,36 6,79 0,08 0,97 
 

ʉʚʷʟʴ ʤʝʞʜʫ ʚʳʩʦʪʦʡ ʠ ʜʠʘʤʝʪʨʦʤ ʫ ʧʠʭʪʳ ʠ ʝʣʠ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʘʷ (R > 

0.8). ɸ ʩʚʷʟʴ ʤʝʞʜʫ ʵʪʠʤʠ ʪʘʢʩʘʮʠʦʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʠ ʚʦʟʨʘʩʪʦʤ ʦʪʩʫʪʩʪʚʫ-

ʝʪ (ʠʣʠ ʦʯʝʥʴ ʩʣʘʙʘʷ). ʊʘʢʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʭʘʨʘʢʪʝʨʥʘʷ ʜʣʷ ʚʩʝʭ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ 

ʣʝʩʦʚ (ɼʳʨʝʥʢʦʚ, 1984; ɹʦʙʢʦʚʘ, 2006).  

ɼʝʤʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʦʨʤʘʣʴʥʳʝ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʩʧʝʢʪʨʳ 

ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʩ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʠʤʝʶʪ ʦʙʘ ʜʦʤʠʥʠʨʫʶʱʠʭ ʚʠʜʘ: ʧʠʭʪʘ ʠ 

ʝʣʴ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʜʨʝʚʦʩʪʦʝ ʚʩʝʤʠ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʤʠ ʩʦʩʪʦʷʥʠʷʤʠ (ʦʪ v1 

ʜʦ g3), ʧʨʠʯʝʤ ʩʨʝʜʠ ʥʠʭ ʧʨʝʦʙʣʘʜʘʶʪ ʤʦʣʦʜʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ ʦʩʦʙʠ (26% ʠ 29% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʎʝʥʦʧʦʧʫʣʷʮʠʷ ʢʝʜʨʘ ʠʤʝʝʪ ʨʝʛʨʝʩʩʠʚʥʳʡ ʩʧʝʢʪʨ ʩ ʤʘʣʦʡ ʧʣʦʪ-

ʥʦʩʪʴʶ ʦʩʦʙʝʡ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʦʣʴʢʦ ʛʝʥʝʨʘʪʠʚʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 
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ʜʦʤʠʥʠʨʫʶʪ ʩʪʘʨʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ (73%). ʎʝʥʦʧʦʧʫʣʷʮʠʷ ʙʝʨʝʟʳ ʠʤʝʝʪ ʩʧʝʢʪʨ 

ʙʣʠʟʢʠʡ ʢ ʥʦʨʤʘʣʴʥʦʤʫ, ʥʦ ʦʪʣʠʯʘʝʪʩʷ ʤʘʣʦʡ ʧʣʦʪʥʦʩʪʴʶ ʦʩʦʙʝʡ: ʝʜʠʥʠʯʥʦ ʚʩʪʨʝ-

ʯʘʶʪʩʷ ʚʠʨʛʠʥʠʣʴʥʳʝ ʠ ʤʦʣʦʜʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ ʨʘʩʪʝʥʠʷ ʙʝʨʝʟʳ. 

 
ʈʠʩʫʥʦʢ 2 ï ʆʥʪʦʛʝʥʝʪʠʯʝʩʢʠʡ ʩʧʝʢʪʨ ʜʨʝʚʝʩʥʦʡ ʩʠʥʫʟʠʠ ʧʠʭʪʦ-ʝʣʴʥʠʢʘ 

ʢʨʫʧʥʦʧʘʧʦʨʦʪʥʠʢʦʚʦʛʦ 
  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʨʝʚʦʩʪʦʷ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ ʜʨʝʚʝʩʥʦʤ 

ʷʨʫʩʝ ʚʝʣʠʢʘ ʜʦʣʷ ʜʝʨʝʚʴʝʚ, ʧʦʨʘʞʝʥʥʳʭ ʬʠʪʦʧʘʪʦʛʝʥʥʳʤʠ ʛʨʠʙʘʤʠ (Atmillaria 

mellea, Fomitopsis annosa, Onnia triqueter, Phellinus chrysoloma ʠ ʜʨ.) ɼʣʷ ʘʥʘʣʠ-

ʟʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʥʠʣʝʡ ʠʩʩʣʝʜʦʚʘʥʳ 191 ʧʠʭʪʘ ʠ 142 ʝʣʠ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʦʙʱʠʝ ʧʘʪʦʛʝʥʥʳʝ ʚʠʜʳ, ʧʦʨʘʞʝʥʥʦʩʪʴ ʧʠʭʪʳ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝ-

ʚʦʩʭʦʜʠʪ ʧʦʨʘʞʝʥʥʦʩʪʴ ʝʣʠ (47% ʫ ʧʠʭʪʳ ʠ 8% ʫ ʝʣʠ). ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʨʘ-

ʞʝʥʥʳʭ ʜʝʨʝʚʴʝʚ ʝʣʠ ʠ ʧʠʭʪʳ ʧʦ ʩʪʫʧʝʥʷʤ ʪʦʣʱʠʥʳ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3.  

 
ʈʠʩʫʥʦʢ 3 ï ʉʦʦʪʥʦʰʝʥʠʝ ʜʝʨʝʚʴʝʚ ʧʠʭʪʳ ʠ ʝʣʠ ʩ ʛʥʠʣʴʶ ʠ ʙʝʟ ʛʥʠʣʠ ʧʦ 

ʩʪʫʧʝʥʷʤ ʪʦʣʱʠʥʳ 
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ɿʥʘʯʠʪʝʣʴʥʘʷ ʧʦʨʘʞʝʥʥʦʩʪʴ ʜʝʨʝʚʴʝʚ ʢʦʤʣʝʚʳʤʠ ʠ ʩʪʚʦʣʦʚʳʤʠ ʛʥʠʣʷʤʠ 

ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʜʝʨʝʚʴʝʚ ʦʙʣʘʤʳʚʘʝʪʩʷ ʥʘ ʨʘʟʥʦʡ ʚʳʩʦʪʝ, ʘ 

ʥʝ ʚʳʚʘʣʠʚʘʝʪʩʷ. ʆʪʩʫʪʩʪʚʠʝ ʧʝʜʦʪʫʨʙʘʮʠʡ ʧʨʝʧʷʪʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʙʠʦʨʘʟ-

ʥʦʦʙʨʘʟʠʷ ʚ ʮʝʣʦʤ ʠ ʧʨʠʞʠʚʘʥʠʶ ʧʦʜʨʦʩʪʘ ʜʝʨʝʚʴʝʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʝʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʠʣʠ ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʩʪʘʚʘ ʠ 

ʩʪʨʦʝʥʠʷ ʜʨʝʚʝʩʥʦʛʦ ʷʨʫʩʘ ʧʠʭʪʦ-ʝʣʴʥʠʢʘ ʢʨʫʧʥʦʧʘʧʦʨʦʪʥʠʢʦʚʦʛʦ. ʇʦʜʪʚʝʨ-

ʞʜʝʥʘ ʩʣʦʞʥʘʷ ʩʪʨʫʢʪʫʨʘ ʜʨʝʚʦʩʪʦʷ: ʘʙʩʦʣʶʪʥʘʷ ʨʘʟʥʦʚʦʟʨʘʩʪʥʦʩʪʴ ʠ ʨʘʟʥʦ-

ʨʘʟʤʝʨʥʦʩʪʴ. ɺ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʚ 

ʜʨʝʚʦʩʪʦʝ ʧʦ-ʧʨʝʞʥʝʤʫ ʙʫʜʫʪ ʧʨʝʦʙʣʘʜʘʪʴ ʧʠʭʪʘ ʠ ʝʣʴ. ɸ ʚʦʪ ʢʝʜʨ, ʩʢʦʨʝʝ ʚʩʝ-

ʛʦ, ʙʫʜʝʪ ʚʳʪʝʩʥʝʥ ʠʟ ʵʪʦʛʦ ʩʦʦʙʱʝʩʪʚʘ (ɸʣʝʡʥʠʢʦʚ ʠ ʜʨ., 2011; ɽʬʠʤʝʥʢʦ ʠ 

ʜʨ., 2011). ʈʝʢʦʛʥʦʩʮʠʨʦʚʦʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʟʘʧʦʚʝʜʥʠʢʘʭ ʋʨʘʣʘ ʠ ʚʦʩʪʦʯ-

ʥʦʡ ʯʘʩʪʠ ʨʘʚʥʠʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʂʦʤʠ ʚʳʷʚʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʤʦʣʦʜʳʭ ʧʦʢʦʣʝ-

ʥʠʡ ʚ ʮʝʥʦʧʦʧʫʣʷʮʠʷʭ ʢʝʜʨʘ ʥʘ ʜʨʝʥʠʨʦʚʘʥʥʳʭ (ʘʚʪʦʤʦʨʬʥʳʭ) ʧʦʟʠʮʠʷʭ. ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʙʣʝʤʘ ʜʝʛʨʘʜʘʮʠʠ ʥʦʨʤʘʣʴʥʦʡ ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʮʝʥʦʧʦ-

ʧʫʣʷʮʠʡ ʢʝʜʨʘ ʚ ʧʨʠʨʦʜʥʳʭ ʣʝʩʘʭ ʥʘ ʟʘʧʘʜʥʦʡ ʛʨʘʥʠʮʝ ʘʨʝʘʣʘ ʧʨʠʦʙʨʝʪʘʝʪ 

ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠ ʪʨʝʙʫʝʪ ʨʘʟʥʦʩʪʦʨʦʥʥʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʠʦ-

ʛʝʦʮʝʥʦʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʬʦʥʜʘ ʈʌʌʀ (ʧʨʦʝʢʪ ˉ 10-

04-00355) ʠ ʇʨʦʛʨʘʤʤʳ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʇʨʝʟʠʜʠʫʤʘ ʈɸʅ 

çʅʘʫʯʥʳʝ ʦʩʥʦʚʳ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʈʦʩʩʠʠè. 
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ʃɽʉʆɺʆɿʆɹʅʆɺʃɽʅʀʖ ʅɸ ʇʆʗɺʃɽʅʀɽ ʇʆɼʈʆʉʊɸ ʍɺʆʁʅʓʍ 

ʇʆʈʆɼ ʇʆʉʃɽ ʉʇʃʆʐʅʓʍ ʈʋɹʆʂ ɺ ʈɸɿʅʓʍ ʊʀʇɸʍ ʃɽʉɸ 
 

ɹʝʣʷʝʚʘ ʅ.ɺ., ɻʦʨʙʘʯʝʚʘ ɽ.ʉ. 

(ʉʇʙɻʃʊɸ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʌ) 
 

In the article the influence of natural reforestation contributing  

measures on coniferous undergrowth appearance after clear care cutting in different 

forest types is analyzed. It is marked that fulfillment of mentioned measures contrib-

ute to forming of high productive coniferous forest stands on condition of systematic 

care after them.  
 

ʃʝʩʘ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʦʩʦʙʝʥʥʦʩʪʴʶ 

ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʚʦʟʦʙʥʦʚʣʝʥʠʶ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʠʭ ʥʝʠʩʪʦʱʠʪʝʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʧʨʦʩ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʦʨʝʥʥʳʭ ʣʝʩʥʳʭ 

ʬʠʪʦʮʝʥʦʟʦʚ ʥʘ ʩʧʣʦʰʥʳʭ ʚʳʨʫʙʢʘʭ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ. ʃʝʩʦʚʦʩʩʪʘʥʦʚ-

ʣʝʥʠʝ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘʩʘʞʜʝʥʠʡ, ʩʦʭʨʘʥʝʥʠʝ ʙʠʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʣʝʩʦʚ ʠ ʩʦʭʨʘʥʝʥʠʝ ʠʭ ʧʦʣʝʟʥʳʭ ʬʫʥʢʮʠʡ.  

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʤʝʨ ʩʦʜʝʡʩʪʚʠʷ ʝʩʪʝʩʪʚʝʥʥʦ-

ʤʫ ʣʝʩʦʚʦʟʦʙʥʦʚʣʝʥʠʶ ʥʘ ʧʦʷʚʣʝʥʠʝ ʧʦʜʨʦʩʪʘ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʧʦʩʣʝ ʩʧʣʦʰʥʳʭ 

ʨʫʙʦʢ ʚ ʨʘʟʥʳʭ ʪʠʧʘʭ ʣʝʩʘ. 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʚʳʨʫʙʢʠ 3-5-ʣʝʪʥʝʡ ʜʘʚʥʦʩʪʠ ʨʘʟʥʳʭ 

ʪʠʧʦʚ ʣʝʩʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʇʨʠʦʟʝʨʩʢʦʤ ʨʘʡʦʥʝ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʧʨʦʮʝʩʩʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʣʝʩʦʚʦʟʦʙʥʦʚʣʝʥʠʷ ʦʧʨʝʜʝʣʷʣʠ ʩʣʝ-

ʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʜʘʪʴ ʦʮʝʥʢʫ ʫʩʧʝʰʥʦʩʪʠ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʣʝ-

ʩʘ: ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʜʨʦʩʪʘ ʥʘ ʝʜʠʥʠʮʝ ʧʣʦʱʘʜʠ; ʥʘʜʝʞʥʦʩʪʴ ʧʦʜʨʦʩʪʘ; ʚʳʩʦʪʥʘʷ 

ʩʪʨʫʢʪʫʨʘ ʧʦʜʨʦʩʪʘ ʠ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʨʘʟʤʝʱʝʥʠʷ ʧʦʜʨʦʩʪʘ ʧʦ ʧʣʦʱʘʜʠ (ʚʩʪʨʝ-

ʯʘʝʤʦʩʪʴ). 

ʋʯʝʪ ʧʦʜʨʦʩʪʘ ʧʨʦʚʦʜʠʣʩʷ ʤʝʪʦʜʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʠʭ 

ʢʦʣʠʯʝʩʪʚʘ ʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʩ ʦʰʠʙʢʦʡ ʪʦʯʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝ ʙʦʣʝʝ 15 

ʧʨʦʮʝʥʪʦʚ, ʯʪʦ ʜʦʧʫʩʪʠʤʦ ʚ ʣʝʩʦʚʦʜʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. 
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ɼʣʷ ʫʯʝʪʘ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʜʨʦʩʪʘ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʢʨʫʛʦʚʳʝ ʧʣʦʱʘʜʢʠ  ʧʦ 

10 ʤ
2 
ʠʣʠ R=1,78 ʤ [3]. ʇʦ ʇʨʘʚʠʣʘʤ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ (2007) ʥʘ ʫʯʘʩʪʢʘʭ 

ʧʣʦʱʘʜʴʶ ʜʦ 5 ʛʘ ʟʘʢʣʘʜʳʚʘʣʦʩʴ 30 ʫʯʝʪʥʳʭ ʧʣʦʱʘʜʦʢ, ʥʘ ʜʝʣʷʥʢʘʭ ʦʪ 5 ʜʦ 10 

ʛʘ ï 50 ʠ ʩʚʳʰʝ 10 ʛʘ ï 100 ʧʣʦʱʘʜʦʢ.  

ʂʨʫʛʦʚʳʝ ʫʯʝʪʥʳʝ ʧʣʦʱʘʜʢʠ ʨʘʟʤʝʱʘʣʠʩʴ ʥʘ ʭʦʜʦʚʳʭ ʣʠʥʠʷʭ, ʢʦʪʦʨʳʝ 

ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʥʘ ʦʜʠʥʘʢʦʚʦʤ ʨʘʩʩʪʦʷʥʠʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʧʘʨʘʣʣʝʣʴʥʦ ʜʣʠʥʥʦʡ 

ʩʪʦʨʦʥʝ ʚʳʨʫʙʢʠ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʮʝʥʪʨʘʤʠ ʧʣʦʱʘʜʦʢ ʦʧʨʝʜʝʣʷʣʦʩʴ ʧʫʪʝʤ 

ʜʝʣʝʥʠʷ ʦʙʱʝʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʭʦʜʦʚʳʭ ʣʠʥʠʡ ʥʘ ʯʠʩʣʦ ʧʣʦʱʘʜʦʢ. ʎʝʥʪʨ ʧʣʦ-

ʱʘʜʢʠ ʦʪʤʝʯʘʣʩʷ ʢʦʣʳʰʢʦʤ.  

ʇʦ ʩʦʩʪʦʷʥʠʶ ʧʦʜʨʦʩʪ ʜʝʣʠʣʠ ʥʘ ʪʨʠ ʢʘʪʝʛʦʨʠʠ:  

- ʞʠʟʥʝʩʧʦʩʦʙʥʳʡ;  

- ʥʝʞʠʟʥʝʩʧʦʩʦʙʥʳʡ; 

- ʩʫʭʦʡ.  

ɾʠʟʥʝʩʧʦʩʦʙʥʳʡ ʧʦʜʨʦʩʪ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʩʣʝʜʫʶʱʠʤʠ 

ʧʨʠʟʥʘʢʘʤʠ (ʇʨʘʚʠʣʘ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, 2007):  

- ʛʫʩʪʘʷ ʭʚʦʷ;  

- ʟʝʣʝʥʘʷ ʠʣʠ ʪʝʤʥʦ-ʟʝʣʝʥʘʷ ʦʢʨʘʩʢʘ ʭʚʦʠ;  

- ʟʘʤʝʪʥʦ ʚʳʨʘʞʝʥʥʘʷ ʤʫʪʦʚʯʘʪʦʩʪʴ;  

- ʦʩʪʨʦʚʝʨʰʠʥʥʘʷ ʠʣʠ ʢʦʥʫʩʦʦʙʨʘʟʥʘʷ ʩʠʤʤʝʪʨʠʯʥʘʷ ʛʫʩʪʘʷ ʠʣʠ ʩʨʝʜʥʝʡ 
ʛʫʩʪʦʪʳ ʢʨʦʥʘ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʥʝ ʤʝʥʝʝ 1/3 ʚʳʩʦʪʳ ʩʪʚʦʣʘ ʚ ʛʨʫʧʧʘʭ ʠ 1/2 ʚʳ-

ʩʦʪʳ ʩʪʚʦʣʘ ï ʧʨʠ ʦʜʠʥʦʯʥʦʤ ʨʘʟʤʝʱʝʥʠʠ;  

- ʧʨʠʨʦʩʪ ʧʦ ʚʳʩʦʪʝ ʟʘ ʧʦʩʣʝʜʥʠʝ 3-5 ʣʝʪ ʥʝ ʫʪʨʘʯʝʥ;  

- ʧʨʠʨʦʩʪ ʚʝʨʰʠʥʥʦʛʦ ʧʦʙʝʛʘ ʥʝ ʤʝʥʝʝ ʧʨʠʨʦʩʪʘ ʙʦʢʦʚʳʭ ʚʝʪʚʝʡ ʚʝʨʭʥʝʡ 
ʧʦʣʦʚʠʥʳ ʢʨʦʥʳ;  

- ʧʨʷʤʳʝ ʥʝʧʦʚʨʝʞʜʝʥʥʳʝ ʩʪʚʦʣʠʢʠ;  

- ʛʣʘʜʢʘʷ ʠʣʠ ʤʝʣʢʦʯʝʰʫʡʯʘʪʘʷ ʢʦʨʘ ʙʝʟ ʣʠʰʘʡʥʠʢʦʚ. 

ɾʠʟʥʝʩʧʦʩʦʙʥʳʡ ʧʦʜʨʦʩʪ ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʥʦʨ-

ʤʘʣʴʥʳʤ ʦʙʣʠʩʪʚʝʥʠʝʤ ʢʨʦʥʳ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʨʘʟʚʠʪʳʤʠ ʧʦ ʚʳʩʦʪʝ ʠ ʜʠʘ-

ʤʝʪʨʫ ʩʪʚʦʣʠʢʘʤʠ. 

ɾʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʧʦʜʨʦʩʪʘ ʦʧʨʝʜʝʣʷʣʠ ʪʘʢʞʝ ʧʦ ʤʝʪʦʜʠʢʝ ɸ.ɺ. ɻʨʷʟʴʢʠ-

ʥʘ [3] ʧʦ ʚʝʣʠʯʠʥʝ ʧʨʠʨʦʩʪʘ ʟʘ ʧʦʩʣʝʜʥʠʝ 3; 5 ʠ 10 ʣʝʪ (Z3, Z5, Z10). ʇʦʜʨʦʩʪ 

ʩʯʠʪʘʣʠ ʞʠʟʥʝʩʧʦʩʦʙʥʳʤ, ʝʩʣʠ ʩʦʦʪʥʦʰʝʥʠʝ ʘʙʩʦʣʶʪʥʳʭ ʟʥʘʯʝʥʠʡ ʫʢʘʟʘʥʥʳʭ 

ʧʨʠʨʦʩʪʦʚ ʧʦʜʯʠʥʷʝʪʩʷ ʩʣʝʜʫʶʱʝʤʫ ʥʝʨʘʚʝʥʩʪʚʫ: Z3 > Z5 > Z10. ʇʨʠ ʦʙʨʘʪʥʳʭ 

ʟʥʘʢʘʭ ʪʘʢʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ:  Z3 < Z5 < Z10 ʧʦʜʨʦʩʪ ʦʪʥʦʩʠʣʠ ʢ ʥʝʞʠʟʥʝʩʧʦʩʦʙʥʦʤʫ. 

ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʧʦʜʨʦʩʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʠ ʜʨʫʛʠʝ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ [3]:  

1. ʮʚʝʪ ʭʚʦʠ:  

- ʥʘʩʳʱʝʥʥʳʡ ʟʝʣʝʥʳʡ ʮʚʝʪ ï ʞʠʟʥʝʩʧʦʩʦʙʥʳʡ ʧʦʜʨʦʩʪ; 

- ʞʝʣʪʦʡ ʭʚʦʠ ʙʦʣʝʝ 1/3 ï ʥʝʞʠʟʥʝʩʧʦʩʦʙʥʳʡ;  

2. ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʢʨʦʥʳ:  

- ʜʦ 1/3 ï ʥʝʞʠʟʥʝʩʧʦʩʦʙʥʳʡ ʧʦʜʨʦʩʪ,  

- ʙʦʣʝʝ 1/3 ï ʞʠʟʥʝʩʧʦʩʦʙʥʳʡ;  

3. ʜʦʣʷ ʩʫʭʠʭ ʚʝʪʚʝʡ: 

- ʦʪʩʫʪʩʪʚʫʝʪ ʠʣʠ ʝʜʠʥʠʯʥʦ ï ʞʠʟʥʝʩʧʦʩʦʙʥʳʡ ʧʦʜʨʦʩʪ,  
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- ʙʦʣʝʝ 1/3 ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ï ʥʝʞʠʟʥʝʩʧʦʩʦʙʥʳʡ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷʤʠ (ʇʨʘʚʠʣʘ ʣʝʩʦʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʷ, 2007) ʧʦʜʨʦʩʪ ʜʝʣʠʣʠ:  

1. ʇʦ ʚʳʩʦʪʝ ï ʥʘ ʪʨʠ ʢʘʪʝʛʦʨʠʠ ʢʨʫʧʥʦʩʪʠ:  

- ʤʝʣʢʠʡ ʜʦ 0,5 ʤ; 

- ʩʨʝʜʥʠʡ ï 0,51-1,5 ʤ; 

- ʢʨʫʧʥʳʡ ï ʙʦʣʝʝ 1,5 ʤ;   

2. ʇʦ ʛʫʩʪʦʪʝ ï ʥʘ ʪʨʠ ʢʘʪʝʛʦʨʠʠ:  

- ʨʝʜʢʠʡ ï ʜʦ 2 ʪʳʩ. ʵʢʟ./ʛʘ;  

- ʩʨʝʜʥʝʡ ʛʫʩʪʦʪʳ ï 2-8 ʪʳʩ. ʵʢʟ./ʛʘ; 

- ʛʫʩʪʦʡ ï ʙʦʣʝʝ 8 ʪʳʩ. ʵʢʟ./ʛʘ. 

3. ʇʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʧʦ ʧʣʦʱʘʜʠ ï ʥʘ ʪʨʠ ʢʘʪʝʛʦʨʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ (ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʧʦʜʨʦʩʪʘ ï ʵʪʦ ʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʫʯʝʪʥʳʭ 

ʧʣʦʱʘʜʦʢ ʩ ʨʘʩʪʝʥʠʷʤʠ ʢ ʦʙʱʝʤʫ ʢʦʣʠʯʝʩʪʚʫ ʫʯʝʪʥʳʭ ʧʣʦʱʘʜʦʢ, ʟʘʣʦʞʝʥʥʳʭ 

ʥʘ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ ʠʣʠ ʣʝʩʦʩʝʢʝ, ʚʳʨʘʞʝʥʥʦʝ ʚ ʧʨʦʮʝʥʪʘʭ):  

- ʨʘʚʥʦʤʝʨʥʳʡ ï ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʩʚʳʰʝ 65%;  

- ʥʝʨʘʚʥʦʤʝʨʥʳʡ ï ʚʩʪʨʝʯʘʝʤʦʩʪʴ 40-65%;  

- ʛʨʫʧʧʦʚʦʡ (ʥʝ ʤʝʥʝʝ 10 ʰʪʫʢ ʤʝʣʢʠʭ ʠʣʠ 5 ʰʪʫʢ ʩʨʝʜʥʠʭ ʠ ʢʨʫʧʥʳʭ ʵʢ-

ʟʝʤʧʣʷʨʦʚ ʞʠʟʥʝʩʧʦʩʦʙʥʦʛʦ ʠ ʩʦʤʢʥʫʪʦʛʦ ʧʦʜʨʦʩʪʘ). 

ɺʦʟʨʘʩʪ ʧʦʜʨʦʩʪʘ ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ ʤʫʪʦʚʢʘʤ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʦʜʥʦʛʦ ʛʦʜʘ. 

ʇʦʣʫʯʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʦʙʨʘʙʘʪʳʚʘʣʩʷ ʤʝʪʦʜʘʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʜʨʦʩʪʘ ʧʦʩʣʝ ʩʧʣʦʰʥʳʭ ʨʫʙʦʢ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣ. 1 ʠ ʨʠʩ. 1. 
 

ʊʘʙʣʠʮʘ 1 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʜʨʦʩʪʘ ʩʦʩʥʳ ʥʘ ʦʙʲʝʢʪʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʅʦʤʝʨ ʦʙʲ-

ʝʢʪʘ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ 

ʊʠʧ 

ʣʝʩʘ 

ʉʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ  ʏʠʩʣʝʥʥʦʩʪʴ ʧʦʜʨʦʩʪʘ, ʵʢʟ./ʛʘ 

ʚʦʟʨʘʩʪ 

ɸʩʨ, ʣʝʪ  

ʚʳʩʦʪʘ 

ʅʩʨ, ʩʤ 

ʧʨʠʨʦʩʪ 

Zʩʨ, ʩʤ/ʛʦʜ 

 ʩ ʫʯʝʪʦʤ  

ʩʦʭʨʘʥʝʥʥʦʛʦ 

ʧʦʷʚʠʚʰʝʛʦʩʷ 

ʧʦʩʣʝ  ʨʫʙʢʠ 

1 ʉ.ʏʉ 4 35 8,8 1143 1143 

2 ʉ.ʏɺ 9 99 11,0 2370 1170 

3 ʉ.ʏɺ 17 162 9,5 2200 2200 

4 ʉ.ɺʈ 5 54 10,8 1370 1370 

5 ʉ.ʏʉ 5 43 8,6 1120 1120 

6 ʉ.ɺʈ 5 51 10,2 1763 1763 

7 ʉ.ɹʈ 7 64 9,1 2720 1920 

8 ʉ.ɹ 4 33 8,3 967 967 

9 ʉ.ʏʉ 5 58 11,6 2363 2163 

ʇʨʠʤʝʯʘʥʠʝ. ʉ.ʏʉ ï ʩʦʩʥʷʢ ʯʝʨʥʠʯʥʳʡ ʩʚʝʞʠʡ, ʉ.ʏɺ ï ʩʦʩʥʷʢ ʯʝʨʥʠʯʥʳʡ ʚʣʘʞʥʳʡ, 

ʉ.ɺʈ ï ʩʦʩʥʷʢ ʚʝʨʝʩʢʦʚʳʡ, ʉ.ɹʈ ï ʩʦʩʥʷʢ ʙʨʫʩʥʠʯʥʳʡ, ʉ.ɹ ï ʩʦʩʥʷʢ ʙʘʛʫʣʴʥʠʢʦʚʳʡ. 
 

ʅʘ ʚʩʝʭ ʦʧʳʪʥʳʭ ʦʙʲʝʢʪʘʭ (ʪʘʙʣ. 1) ʦʪʤʝʯʘʝʪʩʷ ʧʦʷʚʣʝʥʠʝ ʧʦʜʨʦʩʪʘ ʩʦʩʥʳ. 

ʇʨʠ ʵʪʦʤ ʝʛʦ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘ ʦʙʲʝʢʪʘʭ 2, 7 ʠ 9 (ʨʠʩ. 1) ʚ ʩʨʝʜʥʝʤ ʥʘ 25% ʙʦʣʴʰʝ 

ʯʝʤ ʥʘ ʦʩʪʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ. ʆʙʲʷʩʥʷʝʪʩʷ ʵʪʦ ʦʪʩʫʪʩʪʚʠʝʤ ʧʦʜʨʦʩʪʘ ʩʦʩʥʳ ʧʨʝʜ-

ʚʘʨʠʪʝʣʴʥʦʛʦ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʥʘ ʦʙʲʝʢʪʘʭ 1, 3, 4, 5, 6, 8.   

ʈʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 2. 
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ʉ ʫʯʝʪʦʤ ʩʦʭʨʘʥʝʥʥʦʛʦ ʧʦʜʨʦʩʪʘʇʦʜʨʦʩʪ, ʧʦʷʚʠʚʰʠʡʩʷ ʧʦʩʣʝ ʨʫʙʢʠ
 

ʈʠʩʫʥʦʢ 1 ï ʏʠʩʣʝʥʥʦʩʪʴ ʧʦʜʨʦʩʪʘ ʩʦʩʥʳ ʥʘ ʚʳʨʫʙʢʘʭ 
 

ʊʘʙʣʠʮʘ 2 ï ʆʩʥʦʚʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫʯʝʪʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʣʝ-

ʩʦʚʦʟʦʙʥʦʚʣʝʥʠʷ 

 ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ 
ʅʦʤʝʨ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

1 2 3 4 5 6 7 8 9 

ʏʠʩʣʝʥʥʦʩʪʴ ʧʦʜʨʦʩʪʘ, ʵʢʟ./ʛʘ 1143 2370 2200 1370 1120 1763 2720 967 2363 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 

(Ű), % 
87 97 97 90 77 87 96 77 99 

ʉʨʝʜʥʷʷ ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʜʨʦʩʪʘ 

ʥʘ ʫʯʝʪʥʦʡ ʧʣʦʱʘʜʢʝ ʄʫʯ.ʧʣ, 

ʵʢʟ. 

1,97 3,50 3,03 2,30 1,90 2,97 3,63 1,63 3,37 

ʆʰʠʙʢʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ 

ʩʨʝʜʥʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʜʨʦʩʪʘ 

mʤ, ʵʢʟ. 

0,25 0,37 0,38 0,28 0,28 0,32 0,35 0,24 0,34 

ɺʳʙʦʨʦʯʥʦʝ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠ-

ʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ů, ʚ ʵʢʟ. 
1,38 2,01 2,06 1,56 1,54 1,75 1,90 1,30 1,88 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ (V), % 70 58 68 68 81 59 52 80 56 

ʊʦʯʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ (P), % 13 11 12 12 15 11 10 15 10 

ʂʦʵʬʬʠʮʠʝʥʪ ʛʦʤʦʛʝʥʥʦʩʪʠ 

(ʂɻ) 
0,96 1,16 1,40 1,05 1,25 1,03 1,00 1,03 1,05 

 

ʏʠʩʣʝʥʥʦʩʪʴ ʠ ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʧʦʟʚʦʣʷʶʪ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʧʦʜʨʦʩʪ ʢʘʢ 

ʩʨʝʜʥʝʡ ʛʫʩʪʦʪʳ ʨʘʚʥʦʤʝʨʥʦ ʨʘʟʤʝʱʝʥʥʳʡ ʧʦ ʧʣʦʱʘʜʠ (ʪʘʙʣ. 2). ʆʙ ʵʪʦʤ ʩʚʠ-

ʜʝʪʝʣʴʩʪʚʫʝʪ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʛʦʤʦʛʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʥʘ ʫʯʘʩʪʢʘʭ 1, 2, 4, 6, 8, 9 

ʙʣʠʟʦʢ ʢ 1. ʅʘ ʦʙʲʝʢʪʘʭ 3 ʠ 5 ʢʦʵʬʬʠʮʠʝʥʪ ʛʦʤʦʛʝʥʥʦʩʪʠ ʙʦʣʴʰʝ 1 ʠ ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʪʦ, ʯʪʦ ʧʦʜʨʦʩʪ ʩʦʩʥʳ ʨʘʩʧʦʣʦʞʝʥ ʧʦ ʧʣʦʱʘʜʠ ʨʘʚʥʦʤʝʨʥʦ, ʥʦ ʨʘʩʪʝʥʠʷ ʨʘʩ-

ʧʦʣʦʞʝʥʳ ʛʨʫʧʧʘʤʠ ʚ ʩʨʝʜʥʝʤ ʧʦ 5 ʵʢʟ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣ. 3 ʠ ʨʠʩ. 2, ʦʪ 61 ʜʦ 90% ʧʦʜʨʦʩʪʘ ʥʘ ʚʩʝʭ ʦʙʲʝʢʪʘʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʞʠʟʥʝʩʧʦʩʦʙʥʳʤ. ʕʪʦ ʩʚʷʟʘʥʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩ ʧʨʘ-

ʚʠʣʴʥʦ ʧʦʜʦʙʨʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʣʝʩʦʩʝʯʥʳʭ ʨʘʙʦʪ, ʧʦʟʚʦʣʷʶʱʝʡ ʩʦʭʨʘʥʠʪʴ 

ʙʦʣʴʰʦʡ ʧʨʦʮʝʥʪ ʠʤʝʶʱʝʛʦʩʷ ʧʦʜʨʦʩʪʘ, ʩ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʝʡ ʨʘʙʦʯʠʭ, 
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ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʠʣʠ ʨʫʙʢʠ, ʘ ʪʘʢʞʝ ʩ ʦʩʪʘʚʣʝʥʠʝʤ ʩʝʤʝʥʥʳʭ ʜʝʨʝʚʴʝʚ ʩʦʩʥʳ, 

ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʷʚʣʝʥʠʶ ʧʦʩʣʝʜʫʶʱʝʛʦ ʚʦʟʦʙʥʦʚʣʝʥʠʷ 

ʣʝʩʘ (ʪʘʙʣ. 1). ʅʘʣʠʯʠʝ ʩʫʭʦʛʦ ʧʦʜʨʦʩʪʘ ʥʠ ʥʘ ʦʜʥʦʤ ʦʙʲʝʢʪʝ ʦʪʤʝʯʝʥʦ ʥʝ ʙʳʣʦ.  
 

ʊʘʙʣʠʮʘ 3 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʝʞʠʟʥʝʩʧʦʩʦʙʥʦʛʦ ʧʦʜʨʦʩʪʘ ʩʦʩʥʳ ʥʘ ʦʙʲʝʢ-

ʪʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʅʦʤʝʨ ʦʙʲ-

ʝʢʪʘ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ 

ʉʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ  
ʏʠʩʣʝʥʥʦʩʪʴ, 

ʵʢʟ./ʛʘ 

% ʦʪ ʦʙʱʝʛʦ 

ʯʠʩʣʘ ʧʦʜʨʦʩʪʘ 
ʚʦʟʨʘʩʪ 

ɸʩʨ, ʣʝʪ  

ʚʳʩʦʪʘ 

ʅʩʨ, ʩʤ 

ʧʨʠʨʦʩʪ Zʩʨ, 

ʩʤ/ʛʦʜ 

1 5 58 11,6 252 22 

2 4 39 9,8 237 10 

3 7 99 14,1 363 16 

4 5 53 10,6 159 12 

5 0 0 0 0 0 

6 5 47 9,4 176 10 

7 0 0 0 0 0 

8 5 54 10,8 276 29 

9 8 93 11.6 421 18 
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ɾʠʟʥʝʩʧʦʩʦʙʥʳʡ ʧʦʜʨʦʩʪʅʝʞʠʟʥʝʩʧʦʩʦʙʥʳʡ ʧʦʜʨʦʩʪ
    

ʈʠʩʫʥʦʢ 2 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʜʨʦʩʪʘ ʩʦʩʥʳ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʩʦʩʪʦʷʥʠʷ 
 

ɸʥʘʣʠʟʠʨʫʷ ʚʳʩʦʪʥʫʶ ʩʪʨʫʢʪʫʨʫ ʧʦʜʨʦʩʪʘ ʩʦʩʥʳ (ʨʠʩ. 3), ʩʣʝʜʫʝʪ ʦʪʤʝ-

ʪʠʪʴ, ʯʪʦ ʥʘ ʚʩʝʭ ʫʯʘʩʪʢʘʭ ʧʨʝʦʙʣʘʜʘʝʪ ʤʝʣʢʠʡ ʧʦʜʨʦʩʪ (ʚ ʩʨʝʜʥʝʤ 70%). ʅʘ 

ʦʙʲʝʢʪʘʭ 2, 7, 9  ʢʦʣʠʯʝʩʪʚʦ ʤʝʣʢʦʛʦ ʧʦʜʨʦʩʪʘ ʚ 1,5 ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʥʘ ʦʩʪʘʣʴ-

ʥʳʭ ʦʙʲʝʢʪʘʭ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʥʘʣʠʯʠʝʤ ʧʦʜʨʦʩʪʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʚʦʟʦʙʥʦʚ-

ʣʝʥʠʷ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 10 ʜʦ 30 ʣʝʪ.  

ʀʟ ʤʝʨ ʩʦʜʝʡʩʪʚʠʷ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʣʝʩʦʚʦʟʦʙʥʦʚʣʝʥʠʶ ʧʦʩʣʝ ʩʧʣʦʰʥʳʭ 

ʨʫʙʦʢ ʥʘ ʦʙʲʝʢʪʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ (ʪʘʙʣ. 4): ʩʦʭʨʘʥʝʥʠʝ ʧʦʜʨʦʩ-

ʪʘ; ʦʩʪʘʚʣʝʥʠʝ ʦʙʩʝʤʝʥʠʪʝʣʝʡ; ʤʠʥʝʨʘʣʠʟʘʮʠʶ ʧʦʯʚʳ. 
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ʅʘʤʠ ʙʳʣʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʨ ʩʦʜʝʡʩʪʚʠʷ ʝʩʪʝʩʪʚʝʥ-

ʥʦʤʫ ʣʝʩʦʚʦʟʦʙʥʦʚʣʝʥʠʶ, ʧʨʦʚʦʜʠʤʳʭ ʧʦʩʣʝ ʩʧʣʦʰʥʳʭ ʨʫʙʦʢ (ʪʘʙʣ. 5). 
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ʄʝʣʢʠʡ ʧʦʜʨʦʩʪʉʨʝʜʥʠʡ ʧʦʜʨʦʩʪʂʨʫʧʥʳʡ ʧʦʜʨʦʩʪ
 

ʈʠʩʫʥʦʢ 3 ï ɺʳʩʦʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʜʨʦʩʪʘ ʩʦʩʥʳ 
 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʪʘʙʣ. 5 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʯʝʨʥʠʯʥʦʤ ʪʠʧʝ ʣʝʩʘ ʧʨʠ ʦʩʪʘʚ-

ʣʝʥʠʠ ʧʨʠ ʩʧʣʦʰʥʦʡ ʨʫʙʢʝ ʦʪ 25 ʜʦ 35 ʵʢʟ./ʛʘ ʩʝʤʝʥʥʳʭ ʜʝʨʝʚʴʝʚ ʩʦʩʥʳ (ʦʙʲʝʢ-

ʪʳ 2, 3, 9) ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʧʦʷʚʣʝʥʠʷ ʧʦʜʨʦʩʪʘ ʩʦʩʥʳ ʚ ʢʦʣʠʯʝʩʪʚʝ ʦʢʦʣʦ 2 

ʪʳʩ.ʵʢʟ./ʛʘ, ʯʪʦ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚ-

ʥʳʭ ʩʦʩʥʦʚʳʭ ʜʨʝʚʦʩʪʦʝʚ ʧʨʠ ʫʩʣʦʚʠʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʫʭʦʜʘ ʟʘ ʥʠʤʠ [1, 2].  

ʅʘ ʫʯʘʩʪʢʘʭ, ʛʜʝ ʩʝʤʝʥʥʳʭ ʜʝʨʝʚʴʝʚ ʩʦʩʥʳ ʦʩʪʘʚʣʝʥʦ ʥʝ ʙʳʣʦ ʠʣʠ ʠʭ ʢʦʣʠʯʝ-

ʩʪʚʦ ʙʳʣʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦ (ʦʙʲʝʢʪʳ 5 ʠ 1), ʢʦʣʠʯʝʩʪʚʦ ʧʦʷʚʠʚʰʝʛʦʩʷ ʧʦʩʣʝ ʨʫʙʢʠ 

ʧʦʜʨʦʩʪʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 1100 ʵʢʟ./ʛʘ ï ʤʠʥʠʤʘʣʴʥʫʶ ʚʝʣʠʯʠʥʫ, ʜʦʧʫʩʪʠʤʫʶ ʧʦ 

ʇʨʘʚʠʣʘʤ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ (2007 ʛ.) ʜʣʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʣʝʩʦʚʦʟʦʙʥʦʚʣʝʥʠʷ. 

ɺ ʧʨʘʢʪʠʯʝʩʢʠʭ ʮʝʣʷʭ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ 

ʩʦʩʥʷʢʦʚ ʯʝʨʥʠʯʥʳʭ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʧʨʠ ʩʧʣʦʰʥʳʭ ʨʫʙʢʘʭ ʦʩʪʘʚʣʷʪʴ ʩʝʤʝʥ-

ʥʳʝ ʜʝʨʝʚʴʷ ʩʦʩʥʳ ʚ ʢʦʣʠʯʝʩʪʚʝ 25-35 ʵʢʟ./ʛʘ (ʠʣʠ 5 ʛʨʫʧʧ ʧʦ 6 ʜʝʨʝʚʴʝʚ ʚ ʢʘʞʜʦʡ 

ʥʘ 1 ʛʘ). ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʧʨʦʚʦʜʠʪʴ ʧʦʜʛʦʪʦʚʢʫ ʧʦʯʚʫ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʫʩʣʦʚʠʡ 

ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ. 

ɺ ʩʦʩʥʷʢʘʭ ʙʨʫʩʥʠʯʥʳʭ ʠ ʚʝʨʝʩʢʦʚʳʭ (ʦʙʲʝʢʪʳ 6, 7), ʛʜʝ ʩʝʤʝʥʥʳʝ ʜʝʨʝʚʴʷ 

ʩʦʩʥʳ ʥʝ ʦʩʪʘʚʣʷʣʠʩʴ, ʨʦʣʴ ʦʙʩʝʤʝʥʠʪʝʣʝʡ ʚʳʧʦʣʥʷʣʘ ʩʪʝʥʘ ʣʝʩʘ, ʥʦ ʙʳʣʘ ʧʨʦ-

ʚʝʜʝʥʘ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʧʦʯʚʳ ʥʘ 30%, ʢʦʣʠʯʝʩʪʚʦ ʧʦʷʚʠʚʰʝʛʦʩʷ ʧʦʜʨʦʩʪʘ ʩʦ-

ʩʪʘʚʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 1920 ʠ 1763 ʵʢʟ./ʛʘ, ʯʪʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʨʘʚʠʣʘʤʠ 

ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ (2007 ʛ.) ʪʘʢʞʝ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʜʘʣʴʥʝʡ-

ʰʝʤ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʩʥʦʚʳʭ ʜʨʝʚʦʩʪʦʝʚ ʧʨʠ ʫʩʣʦʚʠʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʫʭʦʜʘ ʟʘ ʥʠʤʠ.  

ɺ ʩʦʩʥʷʢʝ ʚʝʨʝʩʢʦʚʦʤ, ʛʜʝ ʥʝ ʙʳʣʠ ʦʩʪʘʚʣʝʥʳ ʩʝʤʝʥʥʳʝ ʜʝʨʝʚʴʷ, ʠ ʥʝ ʙʳʣʘ 

ʧʨʦʚʝʜʝʥʘ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʧʦʯʚʳ, ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʨʦʩʪʘ ʩʦʩʪʘʚʠʣʦ 1370 ʵʢʟ./ʛʘ. ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʨʘʚʠʣʘʤʠ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

(2007 ʛ.) ʧʦʪʨʝʙʫʝʪʩʷ ʜʦʧʦʣʥʝʥʠʝ ʣʝʩʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ. 
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ʊʘʙʣʠʮʘ 4 ï ʄʝʨʳ ʩʦʜʝʡʩʪʚʠʷ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʣʝʩʦʚʦʟʦʙʥʦʚʣʝʥʠʶ 

ʅʦʤʝʨ ʦʙʲ-

ʝʢʪʘ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ 

ʊʠʧ  

ʣʝʩʘ  

ʄʝʨʳ ʩʦʜʝʡʩʪʚʠʷ  

ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʣʝʩʦʚʦʟʦʙʥʦʚʣʝʥʠʶ 

1. ʉ.ʏʉ 

ʆʩʪʘʚʣʝʥʠʝ ʩʝʤʝʥʥʠʢʦʚ ʩʦʩʥʳ ï 15 ʵʢʟ. (D=28 ʩʤ ï 1 ʵʢʟ., D=32 ʩʤ 

ï 2 ʵʢʟ., D=36 ʩʤ ï 13 ʵʢʟ., D=40 ʩʤ ï 3 ʵʢʟ., D=44 ʩʤ ï 3 ʵʢʟ., D=48 

ʩʤ ï 1 ʵʢʟ.,) (6 ʵʢʟ./ʛʘ) 

2. ʉ.ʏɺ   

ʉʦʭʨʘʥʝʥʠʝ ʧʦʜʨʦʩʪʘ. ʆʩʪʘʚʣʝʥʠʝ ʩʝʤʝʥʥʠʢʦʚ ʩʦʩʥʳ ï  40 ʵʢʟ. 

((D=28 ʩʤ ï 11 ʵʢʟ., D=32 ʩʤ ï 9 ʵʢʟ., D=36 ʩʤ ï 7 ʵʢʟ., D=40 ʩʤ ï 3 

ʵʢʟ., D=44 ʩʤ ï 2 ʵʢʟ.,) (30 ʵʢʟ./ʛʘ) 

3. ʉ.ʏɺ 

ʆʩʪʘʚʣʝʥʠʝ ʩʝʤʝʥʥʠʢʦʚ ʩʦʩʥʳ ï 92 ʵʢʟ. (D=20 ʩʤ ï 12 ʵʢʟ., D=24 

ʩʤ ï 17 ʵʢʟ., D=28 ʩʤ ï 18 ʵʢʟ., D=32 ʩʤ ï 19 ʵʢʟ., D=36 ʩʤ ï 15 

ʵʢʟ., D=40 ʩʤ ï 5 ʵʢʟ., D=44 ʩʤ ï 4 ʵʢʟ., D=48 ʩʤ ï 2 ʵʢʟ.,). ʆʩʪʘʚ-

ʣʝʥʠʝ  ʩʝʤʝʥʥʠʢʦʚ ʩʦʩʥʳ ï 12 ʵʢʟ. (D=24 ʩʤ ï 6 ʵʢʟ., D=28 ʩʤ ï 6 

ʵʢʟ.) (36 ʵʢʟ./ʛʘ) 

4. ʉ.ɺʈ 
ʅʝ ʦʩʪʘʚʣʝʥʦ ʩʝʤʝʥʥʳʭ ʜʝʨʝʚʴʝʚ, ʨʦʣʴ ʦʙʩʝʤʝʥʠʪʝʣʝʡ ʚʳʧʦʣʥʷʝʪ 

ʩʪʝʥʘ ʣʝʩʘ. 

5. ʉ.ʏʉ 
ʅʝ ʦʩʪʘʚʣʝʥʦ ʩʝʤʝʥʥʳʭ ʜʝʨʝʚʴʝʚ, ʨʦʣʴ ʦʙʩʝʤʝʥʠʪʝʣʝʡ ʚʳʧʦʣʥʷʝʪ 

ʩʪʝʥʘ ʣʝʩʘ. 

6. ʉ.ɺʈ 
ʈʦʣʴ ʦʙʩʝʤʝʥʠʪʝʣʝʡ ʚʳʧʦʣʥʷʝʪ ʩʪʝʥʘ ʣʝʩʘ. ʄʠʥʝʨʘʣʠʟʘʮʠʷ ʧʦʯʚʳ 

(30%) 

7. ʉ.ɹʈ 
ʉʦʭʨʘʥʝʥʠʝ ʧʦʜʨʦʩʪʘ. ʅʝ ʦʩʪʘʚʣʝʥʦ ʩʝʤʝʥʥʳʭ ʜʝʨʝʚʴʝʚ, ʨʦʣʴ ʦʙ-

ʩʝʤʝʥʠʪʝʣʝʡ ʚʳʧʦʣʥʷʝʪ ʩʪʝʥʘ ʣʝʩʘ, ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʧʦʯʚʳ (30%) 

8. ʉ.ɹ 
ʅʝ ʦʩʪʘʚʣʝʥʦ ʩʝʤʝʥʥʳʭ ʜʝʨʝʚʴʝʚ, ʨʦʣʴ ʦʙʩʝʤʝʥʠʪʝʣʝʡ ʚʳʧʦʣʥʷʝʪ 

ʩʪʝʥʘ ʣʝʩʘ. 

9. ʉ.ʏʉ 

ʉʦʭʨʘʥʝʥʠʝ ʧʦʜʨʦʩʪʘ, ʦʩʪʘʚʣʝʥʠʝ ʩʝʤʝʥʥʠʢʦʚ ʩʦʩʥʳ ï 134 ʵʢʟ. 

(D=12 ʩʤ ï 1 ʵʢʟ., D=16 ʩʤ ï 12 ʵʢʟ., D=20 ʩʤ ï 21 ʵʢʟ., D=24 ʩʤ ï 

49 ʵʢʟ., D=28 ʩʤ ï 32 ʵʢʟ., D=32 ʩʤ ï 14 ʵʢʟ., D=36 ʩʤ ï 2 ʵʢʟ., 

D=40 ʩʤ ï 2 ʵʢʟ., D=48 ʩʤ ï 1 ʵʢʟ.) (25 ʵʢʟ./ʛʘ) 

 

ʊʘʙʣʠʮʘ 5 ï ɺʣʠʷʥʠʝ ʤʝʨ ʩʦʜʝʡʩʪʚʠʷ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʣʝʩʦʚʦʟʦʙʥʦʚʣʝʥʠʶ ʥʘ 

ʧʦʷʚʣʝʥʠʝ ʧʦʜʨʦʩʪʘ ʭʚʦʡʥʳʭ ʧʦʨʦʜ 
ʅʦʤʝʨ ʦʙʲ-

ʝʢʪʘ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ 

ʊʠʧ 

ʣʝʩʘ 

ʏʠʩʣʝʥʥʦʩʪʴ 

ʧʦʜʨʦʩʪʘ, 

ʵʢʟ./ʛʘ 

ʄʝʨʳ ʩʦʜʝʡʩʪʚʠʷ  

ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʣʝʩʦʚʦʟʦʙʥʦʚʣʝʥʠʶ 

1 ʉ.ʏʉ 1143 ʆʩʪʘʚʣʝʥʠʝ ʩʝʤʝʥʥʠʢʦʚ ʩʦʩʥʳ  (6 ʵʢʟ./ʛʘ) 

2 ʉ.ʏɺ 1170 
ʉʦʭʨʘʥʝʥʠʝ ʧʦʜʨʦʩʪʘ. 

ʆʩʪʘʚʣʝʥʠʝ ʩʝʤʝʥʥʠʢʦʚ ʩʦʩʥʳ  (30 ʵʢʟ./ʛʘ) 

3 ʉ.ʏɺ 2200 ʆʩʪʘʚʣʝʥʠʝ ʩʝʤʝʥʥʠʢʦʚ ʩʦʩʥʳ  (36 ʵʢʟ./ʛʘ) 

4 ʉ.ɺʈ 1370 ʈʦʣʴ ʦʙʩʝʤʝʥʠʪʝʣʝʡ ʚʳʧʦʣʥʷʝʪ ʩʪʝʥʘ ʣʝʩʘ. 

5 ʉ.ʏʉ 1120 ʈʦʣʴ ʦʙʩʝʤʝʥʠʪʝʣʝʡ ʚʳʧʦʣʥʷʝʪ ʩʪʝʥʘ ʣʝʩʘ. 

6 ʉ.ɺʈ 1763 
ʈʦʣʴ ʦʙʩʝʤʝʥʠʪʝʣʝʡ ʚʳʧʦʣʥʷʝʪ ʩʪʝʥʘ ʣʝʩʘ.  

ʄʠʥʝʨʘʣʠʟʘʮʠʷ ʧʦʯʚʳ (30%) 

7 ʉ.ɹʈ 1920 

ʉʦʭʨʘʥʝʥʠʝ ʧʦʜʨʦʩʪʘ.  

ʈʦʣʴ ʦʙʩʝʤʝʥʠʪʝʣʝʡ ʚʳʧʦʣʥʷʝʪ ʩʪʝʥʘ ʣʝʩʘ. 

ʄʠʥʝʨʘʣʠʟʘʮʠʷ ʧʦʯʚʳ (30%) 

8 ʉ.ɹ 967 ʈʦʣʴ ʦʙʩʝʤʝʥʠʪʝʣʝʡ ʚʳʧʦʣʥʷʝʪ ʩʪʝʥʘ ʣʝʩʘ. 

9 ʉ.ʏʉ 2163 ʉʦʭʨʘʥʝʥʠʝ ʧʦʜʨʦʩʪʘ. 
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ʆʩʪʘʚʣʝʥʠʝ ʩʝʤʝʥʥʠʢʦʚ ʩʦʩʥʳ (25 ʵʢʟ./ʛʘ) 

ɺ ʧʨʘʢʪʠʯʝʩʢʠʭ ʮʝʣʷʭ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚ-

ʥʳʭ ʩʦʩʥʷʢʦʚ ʙʨʫʩʥʠʯʥʳʭ ʠ ʚʝʨʝʩʢʦʚʳʭ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʧʨʠ ʩʧʣʦʰʥʳʭ 

ʨʫʙʢʘʭ ʦʩʪʘʚʣʷʪʴ ʩʝʤʝʥʥʳʝ ʜʝʨʝʚʴʷ ʩʦʩʥʳ ʚ ʢʦʣʠʯʝʩʪʚʝ 15 ʵʢʟ./ʛʘ, ʘ ʪʘʢʞʝ ʧʨʦ-

ʚʦʜʠʪʴ ʤʠʥʝʨʘʣʠʟʘʮʠʶ ʧʦʯʚʳ ʥʘ 30% ʧʣʦʱʘʜʠ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʫʩʣʦʚʠʡ ʧʨʦʨʘʩ-

ʪʘʥʠʷ ʩʝʤʷʥ. 

ʇʨʝʜʣʦʞʝʥʥʳʝ ʤʝʨʳ ʩʦʜʝʡʩʪʚʠʷ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʣʝʩʦʚʦʟʦʙʥʦʚʣʝʥʠʷʶ ʠ, ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʦʩʪʘʚʣʝʥʠʝ ʩʝʤʝʥʥʳʭ ʜʝʨʝʚʴʝʚ ʠʣʠ ʛʨʫʧʧ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ,  ʙʫ-

ʜʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠʶ ʧʦ-
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Hereditary character of distinctions between the plus-trees of a Scots Pine un-

der the maintenance of sugars in fabrics of year runaways is established. Distinctions 
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genetic-selection complex, created in the Nizhniy Novgorod area.  
 

ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʙʲʝʢʪʠʚʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦ-

ʩʪʦʷʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʦʨʛʘʥʠʟʤʘ, ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʝʛʦ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʢ ʵʢʦʣʦ-

ʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ ʠ ʚʳʞʠʚʘʝʤʦʩʪʴ: ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʴ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʤʘʢʨʦ- 

ʠ ʤʠʢʨʦʩʧʦʨʦʛʝʥʝʟʘ, ʩʨʦʢʠ ʚʳʭʦʜʘ ʠʟ ʩʦʩʪʦʷʥʠʷ ʧʦʢʦʷ, ʪʝʤʧʳ ʨʦʩʪʘ ʠ ʜʨ. ɺʦ ʤʥʦ-

ʛʦʤ ʦʥʠ ʦʧʨʝʜʝʣʷʶʪ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʧʦʧʫʣʷʮʠʷʤʠ ʠ ʵʢʦʪʠʧʘʤʠ. ʉʦʜʝʨʞʘʥʠʝ ʚ ʪʢʘ-

ʥʷʭ ʜʨʝʚʝʩʥʳʭ ʠ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʧʦʨʦʜ ʟʘʧʘʩʥʳʭ ʚʝʱʝʩʪʚ ʚʳʩʪʫʧʘʝʪ ʥʘʜʝʞʥʳʤ 

ʢʨʠʪʝʨʠʝʤ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ 

ʩʨʝʜʳ. ʄʝʪʦʜʳ ʛʠʩʪʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʚʣʝʢʘʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ 

ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʜʦʙʥʳʭ ʟʘʜʘʯ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʥʘʤʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʦʧʨʝʜʝ-

ʣʝʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʘʣʠʯʠʷ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʩʘʭʘ-

ʨʦʚ ʚ ʧʦʙʝʛʘʭ ʧʣʶʩʦʚʳʭ ʜʝʨʝʚʴʝʚ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ, ʨʘʟʤʝʱʝʥʥʳʭ ʥʘ ʦʙʲʝʢʪʘʭ 

ʧʦʩʪʦʷʥʥʦʡ ʣʝʩʦʩʝʤʝʥʥʦʡ ʙʘʟʳ (ʇʃʉɹ) ʠ ʝʜʠʥʦʛʦ ʛʝʥʝʪʠʢʦ-ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘ (ɽɻʉʂ), ʩʦʟʜʘʥʥʳʭ ʚ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʠʩʴ ʧʣʶʩʦʚʳʝ ʜʝʨʝʚʴʷ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ, 

ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʥʳʝ ʚ ʘʨʭʠʚʘʭ ʢʣʦʥʦʚ ˉ 1 ʠ ˉ 4 ʠ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʘʩʩʦʨʪʠʤʝʥʪʝ 

ʃʉʇ ˉ 24 ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ çʉʝʤʝʥʦʚ-

ʩʢʠʡ ʩʧʝʮʩʝʤʣʝʩʭʦʟè (ɻʋ ʅʆ çʉʝʤʝʥʦʚʩʢʠʡ ʩʧʝʮʩʝʤʣʝʩʭʦʟè).  
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ʆʮʝʥʢʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʨʠʪʤʦʚ ʩʝʟʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʭʦʜʫ ʩʝʟʦʥʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʥʘʤʠ ʜʘʚʘʣʘʩʴ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʜʠʥʘʤʠʢʠ 

ʩʦʜʝʨʞʘʥʠʷ ʚʘʞʥʝʡʰʠʭ ʟʘʧʘʩʥʳʭ ʚʝʱʝʩʪʚ ʚ ʧʦʙʝʛʘʭ ʠ ʪʝʤʧʦʚ ʠʭ ʣʠʛʥʠʬʠʢʘ-

ʮʠʠ. ʅʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʢʨʫʛʣʦʛʦʜʠʯʥʦ. ʇʝʨʚʠʯʥʘʷ ʝʜʠʥʠʮʘ ʚʳʙʦʨʢʠ ʚ 

ʦʧʳʪʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʨʝʤʝʥʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʧʦʧʝʨʝʯʥʳʭ ʩʨʝʟʦʚ ʠʟ ʩʨʝʜʥʝʡ 

ʯʘʩʪʠ ʛʦʜʠʯʥʦʛʦ ʧʨʠʨʦʩʪʘ, ʢʦʪʦʨʳʝ ʧʦʩʣʝ ʦʢʨʘʰʠʚʘʥʠʷ ʠ ʬʠʢʩʘʮʠʠ ʘʥʘʣʠʟʠʨʦ-

ʚʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʩʢʦʧʘ ʄʠʢʤʝʜ-2 ʩ ʤʠʢʨʦʬʦʪʦʥʘʩʘʜʢʦʡ, ʘʜʘʧʪʠʨʦʚʘʥ-

ʥʦʡ ʢ ʮʠʬʨʦʚʦʡ ʬʦʪʦʢʘʤʝʨʝ çOLIMPUSè. 

ʅʘʣʠʯʠʝ ʚ ʢʣʝʪʢʘʭ ʤʦʥʦ- ʠ ʜʠʩʘʭʘʨʠʜʦʚ ʦʮʝʥʠʚʘʣʦʩʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʦ ʧʦ 

ʫʯʝʪʥʳʤ ʟʦʥʘʤ ʢʘʞʜʦʡ ʠʟ ʪʢʘʥʝʡ, ʧʨʠʚʣʝʯʝʥʥʳʭ ʜʣʷ ʘʥʘʣʠʟʘ ʩʦʜʝʨʞʘʥʠʷ ʵʪʠʭ ʚʝ-

ʱʝʩʪʚ. ɺ ʦʧʳʪʝ ʦʥʠ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʩʝʨʜʮʝʚʠʥʘ, ʧʝʨʠʤʝ-

ʜʫʣʣʷʨʥʘʷ ʟʦʥʘ ʢʩʠʣʝʤʳ, ʩʝʨʜʮʝʚʠʥʥʳʝ ʣʫʯʠ ʢʩʠʣʝʤʳ, ʨʘʥʥʷʷ ʢʩʠʣʝʤʘ, ʧʦʟʜʥʷʷ 

ʢʩʠʣʝʤʘ, ʩʤʦʣʷʥʳʝ ʭʦʜʳ ʨʘʥʥʝʡ ʢʩʠʣʝʤʳ, ʩʤʦʣʷʥʳʝ ʭʦʜʳ ʧʦʟʜʥʝʡ ʢʩʠʣʝʤʳ, ʩʤʦ-

ʣʷʥʳʝ ʭʦʜʳ ʬʣʦʵʤʳ, ʧʨʠʢʘʤʙʠʘʣʴʥʘʷ ʟʦʥʘ ʬʣʦʵʤʳ, ʧʨʠʬʝʣʣʦʛʝʥʥʘʷ ʟʦʥʘ ʬʣʦʵʤʳ, 

ʩʨʝʜʥʷʷ ʟʦʥʘ ʬʣʦʵʤʳ, ʢʦʨʢʦʚʘʷ ʟʦʥʘ (ʟʦʥʘ ʧʘʨʝʥʭʠʤʥʳʭ ʢʣʝʪʦʢ, ʣʝʞʘʱʘʷ ʥʘ ʧʝʨʠ-

ʬʝʨʠʠ ʧʦʙʝʛʘ ʤʝʞʜʫ ʬʝʣʣʦʛʝʥʦʤ ʠ ʚʥʝʰʥʝʡ ʛʨʘʥʠʮʝʡ ʧʦʙʝʛʘ). ʆʮʝʥʢʘ ʜʘʚʘʣʘʩʴ ʧʦ 

ʢʘʞʜʦʡ ʫʯʝʪʥʦʡ ʟʦʥʝ ʪʢʘʥʝʡ ʦʪʜʝʣʴʥʦ, ʚ ʩʫʤʤʝ ʙʘʣʣʦʚ ʧʦ ʚʩʝʤ ʫʯʝʪʥʳʤ ʟʦʥʘʤ ʠ ʚ 

ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʷʭ ʙʘʣʴʥʳʭ ʦʮʝʥʦʢ ʢʦʤʧʣʝʢʩʘ ʫʯʝʪʥʳʭ ʟʦʥ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ 

ʚʠʟʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʥʝʦʙʨʘʙʦʪʘʥʥʳʝ ʩʨʝʟʳ, ʠʤʝʶʱʠʝ ʝʩʪʝʩʪʚʝʥʥʫʶ ʨʘʩ-

ʮʚʝʪʢʫ. ʉ ʥʠʤʠ ʩʨʘʚʥʠʚʘʣʠʩʴ ʦʙʨʘʟʮʳ, ʦʢʨʘʰʝʥʥʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʨʝʘʢʪʠʚʘ-

ʤʠ. ʈʘʩʪʚʦʨʠʤʳʝ ʫʛʣʝʚʦʜʳ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʨʝʘʢʮʠʝʡ ʄʦʣʠʰʘ ʩ Ŭ-ʥʘʬʪʦʣʦʤ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʘʤʠ.  

ʉʨʦʢʠ ʚʟʷʪʠʷ ʧʨʦʙ ʙʳʣʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʭʘʨʘʢʪʝʨʥʳʤ ʬʝʥʦʣʦʛʠʯʝʩʢʠʤ ʩʦʩʪʦʷ-

ʥʠʷʤ ʠʟʫʯʘʝʤʳʭ ʨʘʩʪʝʥʠʡ: ʧʝʨʠʦʜ ʧʦʢʦʷ (ʧʝʨʚʳʡ ʩʨʦʢ ʫʯʝʪʘ), ʚʳʭʦʜ ʠʟ ʩʦʩʪʦʷʥʠʷ 

ʧʦʢʦʷ (ʚʪʦʨʦʡ ʩʨʦʢ ʫʯʝʪʘ), ʥʘʯʘʣʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʟʜʥʝʡ ʢʩʠʣʝʤʳ (ʪʨʝʪʠʡ ʩʨʦʢ ʫʯʝ-

ʪʘ), ʧʝʨʝʭʦʜ ʚ ʩʦʩʪʦʷʥʠʝ ʧʦʢʦʷ (ʯʝʪʚʝʨʪʳʡ ʩʨʦʢ ʫʯʝʪʘ). ʉʭʝʤʘ ʦʧʳʪʘ ʦʙʝʩʧʝʯʠʚʘʣʘ 

ʧʦʩʪʨʦʝʥʠʝ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ. ʀʩʭʦʜʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʥʠʤ ʦʙʨʘʙʘʪʳʚʘ-

ʣʘʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ.  

ʇʣʶʩʦʚʳʝ ʜʝʨʝʚʴʷ ʟʘʤʝʪʥʦ ʨʘʟʣʠʯʘʣʠʩʴ ʩʨʝʜʥʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʩʦʜʝʨʞʘʥʠʷ 

ʩʘʭʘʨʦʚ ʚ ʪʢʘʥʷʭ ʛʦʜʠʯʥʳʭ ʧʦʙʝʛʦʚ (ʨʠʩ. 1).  

ʂʘʢ ʚʠʜʥʦ ʥʘ ʨʠʩʫʥʢʝ 1, ʥʘʠʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʧʨʠʟʥʘʢʘ ʦʪʤʝʯʝʥʳ ʫ ʢʣʦ-

ʥʦʚ ʂ-20, ʂ-98, ʥʘʠʤʝʥʴʰʠʝ ï ʫ ʂ-22, ʂ-44. ʆʩʪʘʣʴʥʳʝ ʦʙʨʘʟʮʳ ʠʤʝʣʠ ʦʮʝʥʢʠ, 

ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʧʨʠʙʣʠʞʘʶʱʠʝʩʷ ʢ ʩʨʝʜʥʝʤʫ ʫʨʦʚʥʶ. ʆʪʤʝʯʝʥʥʳʝ 

ʪʝʥʜʝʥʮʠʠ ʫʩʪʦʡʯʠʚʳ ʠ ʧʨʦʷʚʠʣʠʩʴ ʥʘ ʢʘʞʜʦʤ ʠʟ ʦʧʳʪʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʪʝʯʝʥʠʝ 

ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʡ. 

ʉʫʱʝʩʪʚʝʥʥʦʩʪʴ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʧʦʜʪʚʝʨʜʠʣ ʦʜʥʦʬʘʢʪʦʨʥʳʡ 

ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ (ʪʘʙʣ. 1). 

ʄʘʪʝʨʠʘʣʳ ʪʘʙʣʠʮʳ 1 ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʫʯʝʪʘ ʚ 

ʢʦʤʧʣʝʢʩʘʭ ʢʣʦʥʦʚ ʧʣʶʩʦʚʳʭ ʜʝʨʝʚʴʝʚ, ʚʚʝʜʝʥʥʳʭ ʚ ʩʦʩʪʘʚ ʦʙʲʝʢʪʦʚ ʇʃʉɹ ʠ 

ɽɻʉʂ, ʦʧʳʪʥʳʝ ʢʨʠʪʝʨʠʠ ʌʠʰʝʨʘ ʧʨʝʚʦʩʭʦʜʷʪ ʩʚʦʠ ʪʘʙʣʠʯʥʳʝ ʚʝʣʠʯʠʥʳ ʥʘ 5-

ʧʨʦʮʝʥʪʥʦʤ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʜʝʢʘʙʨʴʩʢʠʡ ʠ ʷʥʚʘʨʩʢʠʡ ʫʯʝʪʳ ʚ 

ʘʨʭʠʚʝ ʢʣʦʥʦʚ ˉ 1, ʘ ʪʘʢʞʝ ʘʧʨʝʣʴʩʢʠʡ ʫʯʝʪ ʚ ʘʨʭʠʚʝ ʢʣʦʥʦʚ ˉ 4 ʥʝ ʧʦʜʪʚʝʨ-

ʜʠʣʠ ʩʫʱʝʩʪʚʝʥʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʥʘ 1-ʧʨʦʮʝʥʪʥʦʤ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ. ʅʘʠʤʝʥʴ-

ʰʘʷ ʩʫʱʝʩʪʚʝʥʥʘʷ ʨʘʟʥʦʩʪʴ (ʅʉʈ) ʠ D-ʢʨʠʪʝʨʠʡ ʊʴʶʢʠ ʦʙʦʟʥʘʯʘʶʪ ʢʨʠʪʠʯʝ-
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ʩʢʠʡ ʧʦʨʦʛ ʩʫʱʝʩʪʚʝʥʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʠ ʧʦʟʚʦʣʷʶʪ ʫʩʪʘʥʦʚʠʪʴ, ʤʝʞʜʫ ʢʘʢʠʤʠ 

ʚʝʛʝʪʘʪʠʚʥʳʤʠ ʧʦʪʦʤʩʪʚʘʤʠ ʦʥ ʙʫʜʝʪ ʧʨʝʚʳʰʝʥ.  
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ʈʠʩʫʥʦʢ 1 ï ʉʦʦʪʥʦʰʝʥʠʝ ʧʣʶʩʦʚʳʭ ʜʝʨʝʚʴʝʚ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʧʦ ʩʦʜʝʨ-

ʞʘʥʠʶ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʩʘʭʘʨʦʚ ʚ ʧʦʙʝʛʘʭ ʥʘ ʃʉʇ ˉ 24: 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ; Ñ ʩʪʘʥʜʘʨʪʥʘʷ ʦʰʠʙʢʘ; Ñ 1,96 ʩʪʘʥʜʘʨʪʥʦʡ ʦʰʠʙʢʠ  

 

ʇʦʣʫʯʝʥʥʳʝ ʦʮʝʥʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʦ ʚʳʨʦʚʥʝʥʥʦʩʪʠ ʫʩʣʦ-

ʚʠʡ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʥʘ ʢʘʞʜʦʤ ʠʟ ʦʧʳʪʥʳʭ ʫʯʘʩʪʢʦʚ ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʵʪʠʤ ʚʣʠʷʥʠʷ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʘʥʘʣʠʟʠʨʫʝʤʳʭ 

ʨʘʩʪʝʥʠʡ ʧʦ ʫʯʠʪʳʚʘʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʠʟ-

ʤʝʥʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʜʣʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʢʣʦʥʘ (ʫʯʘʩʪʠʝ ʝʛʦ ʚ ʩʦʩʪʘ-

ʚʝ ʠ ʃʉʇ ˉ 24, ʠ ʘʨʭʠʚʦʚ ˉ1 ʠ ˉ4) ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʫ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʚʧʦʣʥʝ 

ʩʧʝʮʠʬʠʯʝʩʢʫʶ ʨʝʘʢʮʠʶ, ʩʚʷʟʘʥʥʫʶ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʧʦʨʦʛʦʤ ʢʨʠʪʠʯʝʩʢʠʭ 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʨʝʩʫʨʩʥʦʤʫ ʧʦʪʝʥʮʠʘʣʫ ʩʨʝʜʳ. ʕʪʦ ʤʦʞʝʪ ʚʳʨʘʞʘʪʴʩʷ, ʚ ʪʦʤ ʯʠʩ-

ʣʝ, ʚ ʦʩʦʙʝʥʥʦʩʪʷʭ ʨʝʘʣʠʟʘʮʠʠ ʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʠʥʪʝʟʠʨʦʚʘʪʴ, ʪʨʘʥʩʧʦʨʪʠʨʦ-

ʚʘʪʴ, ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴ ʠ ʥʘʢʘʧʣʠʚʘʪʴ ʧʨʦʜʫʢʪʳ ʬʦʪʦʩʠʥʪʝʟʘ. ʊʦʛʜʘ ʤʳ ʚʧʨʘʚʝ 

ʦʞʠʜʘʪʴ ʠ ʥʝʦʜʠʥʘʢʦʚʳʡ ʫʨʦʚʝʥʴ ʜʠʩʧʝʨʩʠʠ ʟʥʘʯʝʥʠʡ ʠʟʫʯʘʝʤʦʛʦ ʧʨʠʟʥʘʢʘ ʥʘ 

ʫʢʘʟʘʥʥʳʭ ʦʧʳʪʥʳʭ ʫʯʘʩʪʢʘʭ. 

ɼʦʣʷ ʚʣʠʷʥʠʷ ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʦʧʨʝʜʝ-

ʣʝʥʳ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴʶ ʢ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʧʣʶʩʦʚʦʤʫ ʜʝʨʝʚʫ, ʩʦʩʪʘʚʣʷʣʘ ʦʪ 

16,69 % ʜʦ 39,19 % ʠ ʦʪ 6,81 % ʜʦ 32,34 % (ʧʦ ʘʣʛʦʨʠʪʤʘʤ ʇʣʦʭʠʥʩʢʦʛʦ  ʠ ʉʥʝ-

ʜʝʢʦʨʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʉʢʘʟʘʥʥʦʝ ʩʧʨʘʚʝʜʣʠʚʦ ʚ ʦʪʥʦʰʝʥʠʠ  ʚʘʨʠʘʥʪʦʚ, ʛʜʝ 

ʦʪʚʝʨʛʘʝʪʩʷ ʥʫʣʝʚʘʷ ʛʠʧʦʪʝʟʘ. ʇʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʘʤʝʪ-
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ʥʦʡ ʛʝʥʦʪʠʧʠʯʝʩʢʦʡ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʚʝʛʝʪʘʪʠʚʥʳʤʠ ʧʦʪʦʤʩʪ-

ʚʘʤʠ ʧʣʶʩʦʚʳʭ ʜʝʨʝʚʴʝʚ ʧʦ ʩʧʦʩʦʙʥʦʩʪʠ ʘʢʢʫʤʫʣʠʨʦʚʘʪʴ ʚ ʩʚʦʠʭ ʪʢʘʥʷʭ ʩʘʭʘ-

ʨʘ. ʊʘʢʦʡ ʠʭ ʫʨʦʚʝʥʴ ʬʠʢʩʠʨʫʝʪʩʷ ʚʦ ʚʩʝ ʩʨʦʢʠ ʫʯʝʪʘ ʥʘ ʚʩʝʭ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʫʯʘʩʪʢʘʭ. ʕʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʚʣʝʯʝʥʠʷ ʜʘʥ-

ʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʚ ʩʦʩʪʘʚ ʢʦʤʧʣʝʢʩʘ ʧʨʠʟʥʘʢʦʚ ʧʨʠ ʤʥʦʛʦʤʝʨʥʦʡ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʙʲʝʢʪʦʚ ʣʝʩʥʦʡ ʩʝʣʝʢʮʠʠ: ʧʣʶʩʦʚʳʭ ʜʝʨʝʚʴʝʚ, ʠʭ ʢʣʦʥʦʚ ʠ 

ʩʝʤʝʥʥʳʭ ʨʝʧʨʦʜʫʢʮʠʡ. 

 

ʊʘʙʣʠʮʘ 1 ï ʆʮʝʥʢʠ ʩʫʱʝʩʪʚʝʥʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʧʣʶʩʦʚʳʤʠ  ʜʝʨʝʚʴ-

ʷʤʠ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʨʘʩʪʚʦʨʠʤʳʭ ʩʘʭʘʨʦʚ ʚ ʧʦʙʝʛʘʭ  

ʉʨʦʢ ʫʯʝʪʘ 

 

ʂʨʠʪʝʨʠʡ 

ʌʠʰʝʨʘ 

ɼʦʣʷ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʘ (h
2
 Ñ sh2) ʂʨʠʪʝʨʠʠ ʨʘʟʣʠ-

ʯʠʡ, ʙʘʣʣ. ʧʦ ʇʣʦʭʠʥʩʢʦʤʫ ʧʦ ʉʥʝʜʝʢʦʨʫ 

Fʦʧ F05 h
2
 Ñ sh2 h

2
 Ñ sh2 ʅʉʈ05 D05 

ɸʨʭʠʚ ʢʣʦʥʦʚ ˉ 1 

I ï ʷʥʚʘʨʴ 1,85 1,62 0,1808 0,0979 0,0859 0,1093 2,72 4,92 

II  ï ʘʧʨʝʣʴ 2,41 1,62 0,2239 0,0928 0,1357 0,1033 2,31 4,17 

III  ï ʠʶʣʴ 3,16 1,62 0,2740 0,0868 0,1933 0,0965 1,94 3,51 

IV  ï ʜʝʢʘʙʨʴ 1,88 1,62 0,1839 0,0976 0,0895 0,1089 2,04 3,68 

ɸʨʭʠʚ ʢʣʦʥʦʚ ˉ 4 

I ï ʷʥʚʘʨʴ 2,41 1,45 0,2258 0,0935 0,1358 0,1044 3,43 6,19 

II  ï ʘʧʨʝʣʴ 1,66 1,45 0,1669 0,1007 0,0681 0,1126 2,45 4,41 

III  ï ʠʶʣʴ 3,34 1,45 0,2877 0,0861 0,2066 0,0959 2,69 4,85 

IV  ï ʜʝʢʘʙʨʴ 2,05 1,45 0,1988 0,0968 0,1047 0,1082 3,06 5,52 

ʃʉʇ ˉ 24 

I ï ʷʥʚʘʨʴ 2,34 1,45 0,2211 0,0947 0,1292 0,1058 3,65 6,58 

II  ï ʘʧʨʝʣʴ 3,14 1,45 0,2765 0,0879 0,1924 0,0981 2,33 4,20 

III  ï ʠʶʣʴ 5,30 1,45 0,3919 0,0739 0,3234 0,0822 2,40 4,34 

IV  ï ʜʝʢʘʙʨʴ 2,74 1,45 0,2495 0,0912 0,1617 0,1019 2,72 4,91 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʚʣʠʷʥʠʝ ʥʝʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʚ ʯʠʩʣʦ ʢʦʪʦʨʳʭ ʤʦʛʫʪ 

ʙʳʪʴ ʚʢʣʶʯʝʥʳ ʠ ʬʘʢʪʦʨʳ ʩʨʝʜʳ, ʦʢʘʟʘʣʦʩʴ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʠ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ 

ʫʯʝʪʘ ʧʨʝʚʳʰʘʣʦ 50 %. ɼʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʟʥʘʯʠʪʝʣʴʥʫʶ ʟʘ-

ʚʠʩʠʤʦʩʪʴ ʧʨʦʷʚʣʷʶʱʝʡʩʷ ʩʧʦʩʦʙʥʦʩʪʠ ʧʣʶʩʦʚʳʭ ʜʝʨʝʚʴʝʚ ʥʘʢʘʧʣʠʚʘʪʴ ʚ ʪʢʘ-

ʥʷʭ ʩʚʦʠʭ ʧʦʙʝʛʦʚ ʩʘʭʘʨʘ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ. ʆʥʦ ʩʧʦʩʦʙʥʦ ʥʠ-

ʚʝʣʠʨʦʚʘʪʴ ʨʘʟʥʠʮʫ ʚ ʧʦʢʘʟʘʪʝʣʷʭ, ʠʤʝʶʱʫʶ ʛʝʥʦʪʠʧʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ, ʠ ʧʨʝ-

ʜʦʧʨʝʜʝʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ 

ʧʨʦʷʚʣʝʥʠʷʭ ʧʨʠʟʥʘʢʘ. ʕʪʦ ʚʣʠʷʥʠʝ ʩʧʦʩʦʙʥʦ ʠʟʤʝʥʠʪʴ ʩʦʦʪʥʦʰʝʥʠʝ ʚ ʧʦʢʘʟʘ-

ʪʝʣʷʭ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʥʘʙʦʨʘ ʢʣʦʥʦʚ ʧʨʠ ʫʯʝʪʘʭ ʚ ʨʘʟʥʳʝ ʩʝʟʦʥʳ ʛʦʜʘ, ʭʘʨʘʢʪʝ-

ʨʠʟʫʶʱʠʝʩʷ ʥʝʩʭʦʜʥʳʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 

ʇʣʶʩʦʚʳʝ ʜʝʨʝʚʴʷ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʩʚʦʠʤʠ ʢʣʦʥʘʤʠ 

ʚ ʠʭ ʘʨʭʠʚʘʭ ʠ ʥʘ ʣʝʩʦʩʝʤʝʥʥʳʭ ʧʣʘʥʪʘʮʠʷʭ, ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʩʧʦ-

ʩʦʙʥʦʩʪʠ ʥʘʢʘʧʣʠʚʘʪʴ ʩʘʭʘʨʘ ʚ ʪʢʘʥʷʭ ʛʦʜʠʯʥʳʭ ʧʦʙʝʛʦʚ. ɺʳʷʚʣʝʥʥʘʷ ʜʠʬʬʝ-

ʨʝʥʮʠʘʮʠʷ ʘʩʩʦʨʪʠʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʦʙʲʝʢʪʦʚ ʇʃʉɹ ʠ ɽɻʉʂ ʫʩʪʦʡʯʠʚʘ ʠ ʧʨʦ-

ʷʚʣʷʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ ʥʘ ʢʘʞʜʦʤ ʠʟ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʫʯʘʩʪʢʦʚ. ʆʪʤʝʯʝʥ-

ʥʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʧʦʪʦʤʩʪʚʘ ʧʣʶʩʦʚʳʭ ʜʝʨʝʚʴʝʚ ʚ ʟʥʘʯʠʪʝʣʴ-

ʥʦʡ ʤʝʨʝ ʦʙʫʩʣʦʚʣʝʥʘ ʛʝʥʦʪʠʧʠʯʝʩʢʠ, ʯʪʦ ʧʦʜʪʚʝʨʜʠʣʠ ʨʝʟʫʣʴʪʘʪʳ ʜʠʩʧʝʨʩʠ-

ʦʥʥʦʛʦ ʘʥʘʣʠʟʘ. ʂʦʤʧʦʥʝʥʪ ʜʠʩʧʝʨʩʠʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʨʘʟʣʠʯʠʷʤʠ ʤʝʞʜʫ ʨʘʤʝʪʘ-

ʤʠ, ʪʘʢʞʝ ʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢ, ʘ ʝʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʦʙʲʷʩʥʷʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥ-
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ʥʦ ʨʘʟʥʦʢʘʯʝʩʪʚʝʥʥʦʩʪʴʶ ʧʨʠʚʠʚʦʢ. ʉʦʜʝʨʞʘʥʠʝ ʩʘʭʘʨʦʚ ʚ ʧʦʙʝʛʘʭ ʢʣʦʥʦʚ 

ʧʣʶʩʦʚʳʭ ʜʝʨʝʚʴʝʚ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ.  ʅʘ-

ʩʣʝʜʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʢʦʥʪʨʘʩʪʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʧʣʶʩʦʚʳʤʠ ʜʝʨʝʚʴʷʤʠ ʧʦ 

ʥʘʢʦʧʣʝʥʠʶ ʩʘʭʘʨʦʚ ʚ ʪʢʘʥʷʭ ʧʦʙʝʛʦʚ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʠ-

ʚʣʝʯʝʥʠʷ ʜʘʥʥʦʛʦ ʧʨʠʟʥʘʢʘ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʥʦʛʦʤʝʨʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʦʙʲʝʢʪʦʚ ʣʝʩʥʦʡ ʩʝʣʝʢʮʠʠ. 

 

 

ʉʆʈʊʀʄɽʅʊʅɸʗ ʉʊʈʋʂʊʋʈɸ ɼʈɽɺɽʉʀʅʓ, ɿɸɻʆʊɸɺʃʀɺɸɽʄʆʁ 

ʇʈʀ ʇʈʆɺɽɼɽʅʀʀ ʈʋɹʆʂ ʇʈʆʄɽɾʋʊʆʏʅʆɻʆ ʇʆʃʔɿʆɺɸʅʀʗ 
 

ɹʫʨʘʢ ʌ.ʌ., ʋʩʩ ɽ.ɸ. (ʈɼʃʋʇ çɻʦʤʝʣʴʣʝʩʧʨʦʝʢʪè,  

ʛ. ɻʦʤʝʣʴ, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ) 
 

The peculiarity of the assortment tables is the lack of classes, which rules out a pos-

sible discrepancy between the stand height real curve and the net of heights. This permits 

to increase the accuracy of assessment of merchantability of a stand by 15 to 20 percent. 
 

ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʠʟʣʘʛʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ ʄʠʥʠ-

ʩʪʝʨʩʪʚʘ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʩʦʨʪʠʤʝʥʪʥʳʭ 

ʪʘʙʣʠʮ ʜʣʷ ʤʘʪʝʨʠʘʣʴʥʦʡ ʦʮʝʥʢʠ ʜʨʝʚʝʩʠʥʳ, ʟʘʛʦʪʘʚʣʠʚʘʝʤʦʡ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʨʫʙʦʢ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ.   

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʦʨʪʠʤʝʥʪʥʳʭ ʪʘʙʣʠʮ ʷʚʠʣʩʷ ʘʥʘʣʠʟ ʩʪʚʦʣʦʚ 

12844  ʤʦʜʝʣʴʥʳʭ ʜʝʨʝʚʴʝʚ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʪʦʨʳʭ ʧʦ ʧʦʨʦʜʥʦʤʫ ʩʦʩʪʘʚʫ ʩʣʝ-

ʜʫʶɦʝʝ: ʩʦʩʥʳ ï 2738, ʝʣʠ ï 2264,  ʜʫʙʘ  ï 1415, ʙʝʨʝʟʳ ï 1602, ʦʩʠʥʳ ï 1600, 

ʦʣʴʭʠ ʯʝʨʥʦʡ ï 800, ʛʨʘʙʘ ï 1200 ʠ ʦʣʴʭʠ ʩʝʨʦʡ ï 1225.  

ɺ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʢʠ ʩʦʨʪʠʤʝʥʪʥʳʭ ʪʘʙʣʠʮ ʜʣʷ ʤʘʪʝʨʠʘʣʴʥʦʡ ʦʮʝʥʢʠ ʜʨʝʚʝʩʠ-

ʥʳ, ʟʘʛʦʪʘʚʣʠʚʘʝʤʦʡ ʧʨʠ ʧʨʦʤʝʞʫʪʦʯʥʦʤ ʧʦʣʴʟʦʚʘʥʠʠ, ʧʦʣʦʞʝʥ ʤʝʪʦʜ ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʝʡ 

ʬʫʥʢʮʠʡ, ʦʪʨʘʞʘʶʱʠʭ ʚʳʭʦʜ ʦʪʜʝʣʴʥʳʭ ʢʘʪʝʛʦʨʠʡ (ʩʦʨʪʠʤʝʥʪʦʚ) ʜʨʝʚʝʩʠʥʳ. 

ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ, ʦʙʲʝʤ ʩʪʚʦʣʦʚʦʡ ʜʨʝʚʝʩʠʥʳ (ʘ ʪʘʢʞʝ ʚʳʭʦʜ 

ʜʝʣʦʚʦʡ ʜʨʝʚʝʩʠʥʳ ʚ ʨʘʟʨʝʟʝ ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʦʡ ʠ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʩʦʨʪʠʤʝʥ-

ʪʘʮʠʠ; ʩʦʦʪʥʦʰʝʥʠʝ ʦʙʲʝʤʘ ʜʝʣʦʚʦʡ ʠ ʜʨʦʚʷʥʦʡ ʢʘʪʝʛʦʨʠʠ), ʟʘʛʦʪʘʚʣʠʚʘʝʤʳʡ 

ʧʨʠ ʨʫʙʢʘʭ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʘʢʦʚʦʛʦ ʧʨʠ ʛʣʘʚʥʦʤ 

ʧʦʣʴʟʦʚʘʥʠʠ ʩ ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ 0,95. ʂʨʦʤʝ ʪʦʛʦ, ʜʝʨʝʚʴʷ, ʚʳʨʫʙʘʝʤʳʝ ʧʨʠ ʧʨʦʚʝ-

ʜʝʥʠʠ ʨʫʙʦʢ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʴʰʝʡ ʬʘʫʪʥʦʩʪʴʶ, 

ʧʨʠʯʝʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʧʦʨʦʢʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʠʜʦʩʧʝʮʠʬʠʯʥʦʩʪʴʶ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʩʦʨʪʠʤʝʥʪʥʳʝ ʪʘʙʣʠʮʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʤʘʪʝʨʠʘʣʴʥʦʡ 

ʦʮʝʥʢʠ ʜʨʝʚʝʩʠʥʳ, ʟʘʛʦʪʘʚʣʠʚʘʝʤʦʡ ʧʨʠ ʧʨʦʤʝʞʫʪʦʯʥʦʤ ʧʦʣʴʟʦʚʘʥʠʠ, ʥʦʩʷʪ ʭʘ-

ʨʘʢʪʝʨ ʙʝʟʨʘʟʨʷʜʥʳʭ (ʚ ʘʚʪʦʨʩʢʦʤ ʚʘʨʠʘʥʪʝ ʌ.ʇ. ʄʦʠʩʝʝʥʢʦ (1961, 1965) ï ʤʥʦʛʦ-

ʨʘʟʨʷʜʥʳʝ).  ʉʫʱʥʦʩʪʴ ʙʝʟʨʘʟʨʷʜʥʳʭ ʪʘʙʣʠʮ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʜʘʥʥʳʝ ʦ ʚʳʭʦʜʝ 

ʜʝʣʦʚʦʡ ʜʨʝʚʝʩʠʥʳ ʧʦ ʢʨʫʧʥʦʩʪʠ ʠ ʦʙ ʦʩʥʦʚʥʳʭ ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʳʭ ʩʦʨʪʠʤʝʥʪʘʭ, 

ʘ ʪʘʢʞʝ ʦ ʢʦʣʠʯʝʩʪʚʝ ʜʨʦʚ ʠ ʦʪʭʦʜʦʚ ʧʨʠʚʦʜʷʪʩʷ ʧʦ ʩʪʫʧʝʥʷʤ ʪʦʣʱʠʥʳ ʜʣʷ ʢʦʥ-

ʢʨʝʪʥʦʡ ʚʳʩʦʪʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʟʤʝʨʝʥʥʦʤʫ ʜʠʘʤʝʪʨʫ, ʪ.ʝ. ʜʣʷ ʩʦʦʪʥʦʰʝʥʠʷ 

ʜʠʘʤʝʪʨʘ ʠ ʚʳʩʦʪʳ ʢʦʥʢʨʝʪʥʦʛʦ ʜʝʨʝʚʘ. ʈʘʟʨʘʙʦʪʢʘ ʙʝʟʨʘʟʨʷʜʥʳʭ ʩʦʨʪʠʤʝʥʪʥʳʭ 

ʪʘʙʣʠʮ ʠ ʧʨʠʤʝʥʝʥʠʝ ʠʭ ʥʘ ʧʨʘʢʪʠʢʝ ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʩʣʦʞʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʠ ʟʘ-
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ʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʩʪʨʫʢʪʫʨʝ ʜʨʝʚʦʩʪʦʝʚ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ, 

ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʘ ʪʘʢʞʝ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʥʘʩʘʞʜʝʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ. 

ʀʩʧʦʣʴʟʫʝʤʳʝ ʚ ʙʝʟʨʘʟʨʷʜʥʳʭ ʪʘʙʣʠʮʘʭ ʚ ʢʘʯʝʩʪʚʝ ʚʭʦʜʷʱʠʭ ʧʘʨʘʤʝʪʨʳ 

(ʜʠʘʤʝʪʨ ʥʘ 1,3 ʤ ʠ ʚʳʩʦʪʘ) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʦʚʦʣʴʥʦ ʠʟʤʝʥʯʠʚʳʝ ʪʘʢʩʘʮʠ-

ʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ (ʧʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʤʝʥʯʠʚʦʩʪʠ ʜʠʘʤʝʪʨʘ ʩʦ-

ʩʪʘʚʣʷʝʪ 25-40%; ʚʳʩʦʪʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ï 15-25%), ʯʪʦ ʦʩʦʙʝʥʥʦ ʭʘʨʘʢʪʝʨʥʦ 

ʜʣʷ ʤʦʣʦʜʳʭ ʥʘʩʘʞʜʝʥʠʡ. ʊʘʢʘʷ ʚʳʩʦʢʘʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʣʠʪʝʨʘ-

ʪʫʨʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ (ʄʦʠʩʝʝʚ, 1971), ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ ʢʦʵʬʬʠʮʠʝʥʪʳ ʠʟ-

ʤʝʥʯʠʚʦʩʪʠ ʜʠʘʤʝʪʨʦʚ ʜʨʝʚʦʩʪʦʝʚ ʧʦ ʵʣʝʤʝʥʪʘʤ ʣʝʩʘ ʤʦʣʦʜʥʷʢʦʚ ʩʦʩʥʳ, ʝʣʠ, 

ʙʝʨʝʟʳ, ʦʩʠʥʳ ʦʧʨʝʜʝʣʠʣʠʩʴ ʚ ʩʨʝʜʥʝʤ Ñ40-60%, ʘ ʧʨʠ ʩʨʝʜʥʝʤ ʜʠʘʤʝʪʨʝ ʜʦ 1 

ʩʤ ʦʥʠ ʜʦʩʪʠʛʘʶʪ Ñ80%.  

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʦʚʝʨʥʳʭ ʦʮʝʥʦʢ  ʧʨʠ ʩʪʦʣʴ ʟʥʘʯʠʪʝʣʴʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʪʘʢʩʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʘʡʥʝ ʥʝʦʙʭʦʜʠʤʘ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʧʦʩʣʝʜʥʠʭ, 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʦʡ ʚ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʩʦʨʪʠʤʝʥʪʥʳʭ ʪʘʙʣʠʮʘʭ ʩ ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʝʡ ʜʝʪʘʣʠʟʘʮʠʝʡ ʜʘʝʪʩʷ ʚʳʭʦʜ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʳʭ 

ʩʦʨʪʠʤʝʥʪʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʢʘʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʣʝʩʦʟʘʛʦʪʦʚʦʢ. 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʚʢʣʘʜ ʚ ʩʪʨʫʢʪʫʨʫ ʣʝ-

ʩʦʧʨʦʤʳʰʣʝʥʥʳʭ ʩʦʨʪʠʤʝʥʪʦʚ ʜʣʷ ʜʝʨʝʚʴʝʚ, ʚʳʨʫʙʘʝʤʳʭ ʧʨʠ ʧʨʦʤʝʞʫʪʦʯʥʦʤ 

ʧʦʣʴʟʦʚʘʥʠʠ, ʚʥʦʩʷʪ ʤʝʣʢʘʷ ʠ ʩʨʝʜʥʷʷ ʢʘʪʝʛʦʨʠʷ ʢʨʫʧʥʦʩʪʠ ʜʝʣʦʚʦʡ ʜʨʝʚʝʩʠʥʳ, 

ʫʯʘʩʪʠʝ ʢʨʫʧʥʦʡ ʦʯʝʥʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ɺʳʭʦʜ ʢʨʫʧʥʦʡ ʜʨʝʚʝʩʠʥʳ  ʚ ʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʤʷʛʢʦʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʦʭʦʜʥʦʡ 

ʨʫʙʢʠ ʚ ʭʚʦʡʥʦʡ ʠʣʠ ʪʚʝʨʜʦʣʠʩʪʚʝʥʥʦʡ ʭʦʟʩʝʢʮʠʷʭ. 

ʇʨʦʮʝʥʪ ʦʙʲʝʤʘ ʢʦʨʳ ʩʪʚʦʣʦʚ ʧʦ ʨʘʟʨʷʜʘʤ ʚʳʩʦʪ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚ. ʉ 

ʫʚʝʣʠʯʝʥʠʝʤ ʩʪʫʧʝʥʝʡ ʪʦʣʱʠʥʳ, ʥʘʯʠʥʘʷ ʩ 6 ʩʤ, ʧʨʦʮʝʥʪ ʦʙʲʝʤʘ ʢʦʨʳ ʩʪʚʦʣʦʚ ʜʣʷ 

ʚʩʝʭ ʧʦʨʦʜ ʫʤʝʥʴʰʘʝʪʩʷ. ʉ ʫʭʫʜʰʝʥʠʝʤ ʫʩʣʦʚʠʡ ʤʝʩʪʦʧʨʦʠʟʨʘʩʪʘʥʠʷ, ʧʘʜʝʥʠʝʤ 

ʢʣʘʩʩʦʚ ʙʦʥʠʪʝʪʘ ʠ ʧʦʥʠʞʝʥʠʝʤ ʨʘʟʨʷʜʦʚ ʚʳʩʦʪ ʜʨʝʚʦʩʪʦʝʚ ʧʨʦʮʝʥʪ ʪʦʣʱʠʥʳ ʢʦʨʳ 

ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʚʳʩʦʪʘʭ ʩʪʚʦʣʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʀʟʤʝʥʝʥʠʝ ʧʨʦʮʝʥʪʘ ʪʦʣʱʠʥʳ 

ʢʦʨʳ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʚʳʩʦʪʘʭ ʜʣʷ ʨʘʟʥʳʭ ʧʦʨʦʜ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʨʘʟʣʠʯ-

ʥʦ, ʧʨʠ ʵʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʤʝʥʯʠʚʦʩʪʠ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʠʡ ï Ñ30-

40%. ʇʨʠʤʝʯʘʪʝʣʝʥ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʜʦ ʧʦʣʦʚʠʥʳ ʚʳʩʦʪʳ ʩʪʚʦʣʘ ʧʨʦʮʝʥʪ ʪʦʣʱʠʥʳ 

ʢʦʨʳ ʫʤʝʥʴʰʘʝʪʩʷ, ʘ ʟʘʪʝʤ, ʚ ʟʦʥʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʘʩʩʠʤʠʣʷʮʠʦʥʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʚʦʟ-

ʨʘʩʪʘʝʪ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʠʥʪʝʥʩʠʚʥʳʤ ʧʨʦʪʝʢʘʥʠʝʤ ʚ ʵʪʦʡ ʟʦʥʝ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʥʘʢʦʧʣʝʥʠʝʤ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʣʠʤʝʨʦʚ. 

ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ, ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʬʦʨʤʳ ʩʪʚʦʣʦʚ (q2) ʦʧʠʩʳʚʘʶʪʩʷ ʬʦʨʤʫʣʦʡ (1): 

76

42

3,15

33,11

2 aa

aa

DHa

HaDa
q

ÖÖ

Ö+Ö
=                                                         (1) 

ʛʜʝ D1,3 ï ʩʪʫʧʝʥʴ ʪʦʣʱʠʥʳ, H ï ʚʳʩʦʪʘ ʩʪʚʦʣʘ, ʘ1, ʘ2, é, ʘ7 ï ʧʘʨʘʤʝʪʨʳ 

ʫʨʘʚʥʝʥʠʷ. 

ʀʩʧʦʣʴʟʫʝʤʘʷ ʜʣʷ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʤʦʜʝʣʴ ʚʠʜʦʚʳʭ ʯʠʩʝʣ (f) ʠʤʝʝʪ ʚʠʜ 

(ʬʦʨʤʫʣʘ 2):  

Hq

a
qaaf

Ö
+Ö+=

2

32

221                                                        (2) 
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ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʫʨʘʚʥʝʥʠʡ ʚʠʜʘ (1) ʠ (2), ʚʳʯʠʩʣʝʥʳ ʚʠʜʦʚʳʝ ʯʠʩʣʘ 

ʠ ʢʦʵʬʬʠʮʠʝʥʪʳ ʬʦʨʤʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʧʦʣʥʦʜʨʝʚʝʩʥʦʩʪʴ ʩʪʚʦʣʦʚ. ʈʘʟʣʠ-

ʯʠʷ ʧʦʣʥʦʜʨʝʚʝʩʥʦʩʪʠ ʩʪʚʦʣʦʚ ʩʦʩʥʷʢʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦ-

ʠʩʭʦʞʜʝʥʠʷ ʥʝ ʚʳʭʦʜʷʪ ʟʘ ʧʨʝʜʝʣʳ 3-5%, ʪ.ʝ. ʩʦʧʦʩʪʘʚʠʤʳ ʩ ʪʦʯʥʦʩʪʴʶ ʫʯʝʪʘ 

ʜʨʝʚʝʩʥʦʛʦ ʟʘʧʘʩʘ. ɸʥʘʣʦʛʠʯʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʠʟʤʝʥʝʥʠʷʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʧʦʣʥʦʜʨʝʚʝʩʥʦʩʪʠ ʠʤʝʶʪ ʤʝʩʪʦ ʠ ʜʣʷ ʝʣʦʚʳʭ ʠ ʜʫʙʦʚʳʭ ʜʨʝʚʦʩʪʦʝʚ, ʦʪʣʠʯʘʶ-

ʱʠʭʩʷ ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ.  

ʄʥʦʞʝʩʪʚʝʥʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʚʠʜʦʚʳʤ ʯʠʩʣʦʤ, ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʬʦʨ-

ʤʳ ʠ ʚʳʩʦʪʦʡ ʜʝʨʝʚʴʝʚ ʚ ʝʣʦʚʳʭ ʜʨʝʚʦʩʪʦʷʭ  (I ʨʘʟʨʷʜʘ ʚʳʩʦʪ) ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚʳʨʘʟʠʣʦʩʴ ʩʣʝʜʫʶʱʝʡ ʟʘʚʠʩʠʤʦʩʪʴʶ ï ʧʦ ʫʨʘʚʥʝʥʠʶ ʐʠʬʬʝ-

ʣʷ (ʬʦʨʤʫʣʘ 3): 

240379,0
111374,0

542091,0
2

2

23,1 +
Ö

+Ö=
Hq

qf      R=0,88695         (3) 

ɼʣʷ ʝʣʦʚʳʭ ʢʫʣʴʪʫʨ (I ʨʘʟʨʷʜʘ ʚʳʩʦʪ) ʚʳʰʝʫʧʦʤʷʥʫʪʦʝ ʚʳʨʘʞʝʥʠʝ ʠʤʝʣʦ 

ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ (ʬʦʨʤʫʣʘ 4): 

252344,0
245074,0

491732,0
2

2

23,1 +
Ö

+Ö=
Hq

qf     R=0,89470         (4) 

ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʚʳʯʠʩʣʝʥʳ ʚʠʜʦʚʳʝ ʯʠʩʣʘ, ʭʘʨʘʢʪʝʨʠ-

ʟʫʶʱʠʝ ʧʦʣʥʦʜʨʝʚʝʩʥʦʩʪʴ ʩʪʚʦʣʦʚ. ʈʘʟʣʠʯʠʷ ʧʦʣʥʦʜʨʝʚʝʩʥʦʩʪʠ ʩʪʚʦʣʦʚ ʝʣʴʥʠ-

ʢʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʥʝ ʚʳʭʦʜʷʪ ʟʘ ʧʨʝʜʝʣʳ 3-

5%, ʪ.ʝ. ʩʦʧʦʩʪʘʚʠʤʳ ʩ ʪʦʯʥʦʩʪʴʶ ʫʯʝʪʘ ʜʨʝʚʝʩʥʦʛʦ ʟʘʧʘʩʘ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʠʜʦʚʳʝ ʯʠʩʣʘ ʩʪʚʦʣʦʚ ʝʣʦʚʳʭ ʜʝʨʝʚʴʝʚ  ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʠʭ ʜʠʘʤʝʪʨʘ ʠ ʚʳʩʦʪʳ ʚʦ ʚʩʝʭ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʧʦʜʟʦʥʘʭ ʠʟʤʝʥʷʶʪʩʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʦ (ʜʦʩʪʦʚʝʨʥʳʭ ʦʪʣʠʯʠʡ ʥʝ ʚʳʷʚʣʝʥʦ). 

ʆʙʲʝʤʳ ʩʪʚʦʣʦʚ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʩʪʫʧʝʥʷʤ ʪʦʣʱʠʥʳ ʠ ʨʘʟʨʷʜʘʤ ʚʳ-

ʩʦʪ ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʨʘʚʥʝʥʠʡ (5) ʠ (6): 

ijijiij fHDV ÖÖÖ= 2

4

p
                                                              (5) 

( )HaDaDV Ö+ÖÖÖ= 23,113,1785,0                                            (6) 

ʛʜʝ ʅij, fij ï ʟʥʘʯʝʥʠʷ ʚʳʩʦʪ ʠ ʚʠʜʦʚʳʭ ʯʠʩʝʣ ʜʣʷ i ï ʩʪʫʧʝʥʠ ʪʦʣʱʠʥʳ ʠ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʝʛʦ (j) ʨʘʟʨʷʜʘ ʚʳʩʦʪ; 

ʛʜʝ D1,3 ï ʩʪʫʧʝʥʴ ʪʦʣʱʠʥʳ. 

ʋʯʠʪʳʚʘʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʦʨʤʫʣʳ (6) ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʙʲ-

ʝʤʘ ʩʪʚʦʣʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʢʦʨʨʝʣʷʮʠʠ (R ʩʦ-

ʩʪʘʚʣʷʝʪ 0,98-0,99) ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʬʦʨʤʫʣʳ (5) (R ʨʘʚʝʥ 0,85-0,88), 

ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʨʦʮʝʥʪʘ ʚʳʭʦʜʘ ʜʝʣʦʚʳʭ ʩʦʨʪʠʤʝʥʪʦʚ ʜʣʷ ʦʙʦʙʱʝʥʥʳʭ ʧʦʢʘ-

ʟʘʪʝʣʝʡ ʥʘʤʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʦʜʝʣʠ, ʧʦʩʪʨʦʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʵʪʦʡ ʬʦʨʤʫʣʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʦʨʤʘ ʩʪʚʦʣʦʚ, ʚʳʨʘʞʝʥʥʘʷ ʚ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʚʝʣʠʯʠʥʘʭ 

ʧʦ ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʚʳʩʦʪʘʤ, ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦ-

ʨʦʜ, ʚʳʟʚʘʥʥʳʝ ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠ ʚʣʠʷ-

ʥʠʝʤ ʥʘ ʥʝʝ ʫʩʣʦʚʠʡ ʤʝʩʪʦʧʨʦʠʟʨʘʩʪʘʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʚʘʨʴʠʨʦʚʘʥʠʷ ʪʘʢʩʘʮʠ-

ʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʨʝʚʘ (ʜʠʘʤʝʪʨʘ, ʚʳʩʦʪʳ, ʦʙʲʝʤʘ ʩʪʚʦʣʘ). ʀʩʭʦʜʷ ʠʟ ʪʦʛʦ, 

ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪʳ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚʠʜʦʚʦʛʦ ʯʠʩʣʘ ʥʘ ʚʳʩʦʪʝ 1,3 ʤ ʠ ʥʦʨʤʘʣʴʥʦ-

ʛʦ ʚʠʜʦʚʦʛʦ ʯʠʩʣʘ ʧʦ ʨʘʟʨʷʜʘʤ ʚʳʩʦʪ ʠʤʝʶʪ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʳʝ ʯʠʩʣʝʥ-
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ʥʳʝ ʟʥʘʯʝʥʠʷ, ʩʦʩʪʘʚʣʝʥʠʝ ʦʙʲʝʤʥʳʭ ʪʘʙʣʠʮ ʥʘ ʦʩʥʦʚʝ ʠʤʝʶʱʝʛʦʩʷ ʤʘʩʩʦʚʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʦʙʲʝʤʘ ʩʪʚʦʣʦʚ 

ʧʦ ʦʙʦʠʤ ʚʳʰʝʫʢʘʟʘʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʧʦʣʥʦʜʨʝʚʝʩʥʦʩʪʠ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʝʨʝʚʴʷ, ʚʳʨʫʙʘʝʤʳʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʫʙʦʢ 

ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʴʰʝʡ ʬʘʫʪʥʦʩʪʴʶ, ʧʨʠʯʝʤ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʧʦʨʦʢʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʠʜʦʩʧʝʮʠʬʠʯʥʦʩʪʴʶ. ʊʘʢ, ʫ ʭʚʦʡ-

ʥʳʭ ʜʝʨʝʚʴʝʚ ʜʦʤʠʥʠʨʫʶʱʠʤ ʩʦʨʪʦʦʙʨʘʟʫʶʱʠʤ ʧʦʨʦʢʦʤ ʷʚʣʷʝʪʩʷ ʩʫʯʢʦʚʘ-

ʪʦʩʪʴ. ʅʘʠʙʦʣʴʰʝʝ ʧʨʦʪʷʞʝʥʠʝ ʙʝʩʩʫʯʢʦʚʦʡ ʟʦʥʳ ʧʨʠʩʫʱʝ ʜʨʝʚʦʩʪʦʷʤ ʣʝʩʥʳʭ 

ʢʫʣʴʪʫʨ ʚʦ ʚʣʘʞʥʳʭ ʫʩʣʦʚʠʷʭ ʤʝʩʪʦʧʨʦʠʟʨʘʩʪʘʥʠʷ.  ɺʪʦʨʦʝ ʤʝʩʪʦ ʧʦ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʥʦʩʪʠ ʬʘʫʪʦʚ ʫ ʵʪʠʭ ʧʦʨʦʜ ʧʨʠʥʘʜʣʝʞʠʪ ʢʨʠʚʠʟʥʝ ʠ ʦʪʢʨʳʪʦʡ ʧʨʦʨʦʩʪʠ, 

ʥʝʢʦʪʦʨʦʝ ʫʯʘʩʪʠʝ ʠʤʝʶʪ ʪʨʝʱʠʥʳ ʠ ʨʘʢ. ʀʥʦʡ ʭʘʨʘʢʪʝʨ ʬʘʫʪʥʦʩʪʠ ʫ ʣʠʩʪʚʝʥ-

ʥʳʭ ʧʦʨʦʜ, ʜʣʷ ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ ʧʦʨʦʢʘʤʠ ʷʚʣʷʶʪʩʷ ʩʪʚʦʣʦʚʳʝ ʛʥʠʣʠ 

ʠ ʢʨʠʚʠʟʥʘ. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʥʳʤʠ ʛʥʠʝʥʠʶ, ʩʦʛʣʘʩʥʦ ʦʧʠʩʘʥʠʶ 

ʩʪʚʦʣʦʚ ʤʦʜʝʣʴʥʳʭ ʜʝʨʝʚʴʝʚ, ʷʚʣʷʶʪʩʷ ʦʩʠʥʘ, ʦʣʴʭʘ ʩʝʨʘʷ ʠ ʜʫʙ. ɼʣʷ ʩʪʚʦʣʦʚ 

ʜʫʙʘ ʥʝʨʝʜʢʦ ʦʪʤʝʯʘʝʪʩʷ ʥʘʨʷʜʫ ʩ ʟʘʙʦʣʦʥʥʦʡ ʛʥʠʣʴʶ ʧʨʠʩʦʝʜʠʥʝʥʠʝ ʥʘʨʫʞʥʦʡ 

ʪʨʫʭʣʷʚʦʡ ʛʥʠʣʠ. ɼʣʷ ʙʝʨʝʟʳ ʠ ʛʨʘʙʘ ʛʣʘʚʥʳʤ ʧʦʨʦʢʦʤ, ʥʝʨʝʜʢʦ ʧʝʨʝʚʦʜʷʱʠʤ 

ʩʦʨʪʠʤʝʥʪ ʚ ʜʨʦʚʷʥʫʶ ʢʘʪʝʛʦʨʠʶ, ʷʚʣʷʝʪʩʷ ʢʨʠʚʠʟʥʘ ʩʪʚʦʣʘ; ʜʘʣʝʝ ʧʦ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʥʦʩʪʠ ʬʘʫʪʦʚ ʩʣʝʜʫʶʪ ʩʪʚʦʣʦʚʳʝ ʛʥʠʣʠ, ʪʨʝʱʠʥʳ ʠ ʦʪʢʨʳʪʘʷ ʧʨʦʨʦʩʪʴ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʩʘʞʜʝʥʠʡ ʩʦʩʥʳ, ʝʣʠ, ʜʫʙʘ, 

ʙʝʨʝʟʳ, ʦʩʠʥʳ, ʦʣʴʭʠ ʩʝʨʦʡ, ʦʣʴʭʠ ʯʝʨʥʦʡ ʠ ʛʨʘʙʘ ʧʦ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʟʘʢʦʥʦ-

ʤʝʨʥʦʩʪʷʤ ʩʪʨʦʝʥʠʷ, ʫʨʘʚʥʝʥʠʷʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʚʳʭʦʜ ʦʩʥʦʚʥʳʭ ʣʝʩʦʭʦ-

ʟʷʡʩʪʚʝʥʥʳʭ ʠ ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʳʭ ʩʦʨʪʠʤʝʥʪʦʚ, ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʳ ʩʦʨʪʠʤʝʥʪʥʳʝ ʪʘʙʣʠʮʳ ʜʣʷ ʤʘʪʝʨʠʘʣʴʥʦʡ ʦʮʝʥʢʠ ʜʨʝʚʝʩʠ-

ʥʳ, ʟʘʛʦʪʘʚʣʠʚʘʝʤʦʡ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʫʙʦʢ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʦʙʲʝʤ ʩʪʚʦʣʦʚʦʡ 

ʜʨʝʚʝʩʠʥʳ (ʘ ʪʘʢʞʝ ʚʳʭʦʜ ʜʝʣʦʚʦʡ ʜʨʝʚʝʩʠʥʳ ʚ ʨʘʟʨʝʟʝ ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʦʡ ʠ 

ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʩʦʨʪʠʤʝʥʪʘʮʠʠ; ʩʦʦʪʥʦʰʝʥʠʝ ʦʙʲʝʤʘ ʜʝʣʦʚʦʡ ʠ ʜʨʦʚʷʥʦʡ 

ʢʘʪʝʛʦʨʠʠ), ʟʘʛʦʪʘʚʣʠʚʘʝʤʳʡ ʧʨʠ ʨʫʙʢʘʭ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʦʪʣʠʯʘ-

ʝʪʩʷ ʦʪ ʪʘʢʦʚʦʛʦ ʧʨʠ ʛʣʘʚʥʦʤ ʧʦʣʴʟʦʚʘʥʠʠ ʩ ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ 0,95. ʕʪʠ ʨʘʟʣʠʯʠʷ 

ʥʘ 5% ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ ʠʤʝʶʪ ʤʝʩʪʦ ʜʣʷ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʜʨʝʚʝʩʥʳʭ ʚʠ-

ʜʦʚ (ʩʦʩʥʳ, ʝʣʠ, ʜʫʙʘ, ʙʝʨʝʟʳ, ʦʩʠʥʳ, ʦʣʴʭʠ ʯʝʨʥʦʡ, ʦʣʴʭʠ ʩʝʨʦʡ, ʛʨʘʙʘ). 

ʇʨʠ ʧʨʘʢʪʠʯʝʩʢʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʩʦʨʪʠʤʝʥʪʥʳʭ ʪʘʙʣʠʮ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʳʭʦʜʘ ʩʦʨʪʠʤʝʥʪʦʚ ʧʨʠ ʨʫʙʢʘʭ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʧʦ ʧʝ-

ʨʝʯʝʪʫ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʩʨʝʜʥʠʝ ʚʳʩʦʪʳ ʠ ʜʠʘʤʝʪʨʳ. ɼʘʣʝʝ ʧʦ ʧʦʨʦʜʝ ʠ ʫʩʪʘʥʦʚʣʝʥ-

ʥʦʤʫ ʩʦʦʪʥʦʰʝʥʠʶ ʩʪʫʧʝʥʠ ʪʦʣʱʠʥʳ ʠ ʚʳʩʦʪʳ ʚʳʙʠʨʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʩʦʨ-

ʪʠʤʝʥʪʥʘʷ ʪʘʙʣʠʮʘ. ʀʟ ʵʪʦʡ ʪʘʙʣʠʮʳ ʚʳʧʠʩʳʚʘʝʪʩʷ ʦʙʲʝʤ ʦʜʥʦʛʦ ʩʪʚʦʣʘ ʜʣʷ ʢʘʞ-

ʜʦʡ ʩʪʫʧʝʥʠ ʪʦʣʱʠʥʳ, ʢʦʪʦʨʳʡ ʧʝʨʝʤʥʦʞʘʶʪ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʚʳʨʫʙʘʝʤʳʭ ʜʝʨʝʚʴʝʚ 

ʧʨʠ ʨʫʙʢʝ, ʧʦʣʫʯʘʷ ʟʘʧʘʩ ʜʣʷ ʢʘʞʜʦʡ ʩʪʫʧʝʥʠ ʪʦʣʱʠʥʳ. ʇʦʣʫʯʝʥʥʳʡ ʟʘʧʘʩ ʩʪʫʧʝʥʠ 

ʪʦʣʱʠʥʳ ʨʘʩʧʨʝʜʝʣʷʶʪ ʥʘ ʩʦʨʪʠʤʝʥʪʳ ʧʦ ʠʭ ʩʦʦʪʥʦʰʝʥʠʶ ʚ ʜʘʥʥʦʡ ʩʪʨʦʢʝ ʩʦʨʪʠ-

ʤʝʥʪʥʳʭ ʪʘʙʣʠʮ. ɿʘʪʝʤ ʚʳʭʦʜ ʦʜʥʦʠʤʝʥʥʳʭ ʩʦʨʪʠʤʝʥʪʦʚ ʩʫʤʤʠʨʫʝʪʩʷ ʧʦ ʚʩʝʤ 

ʩʪʫʧʝʥʷʤ ʪʦʣʱʠʥʳ. ɼʣʷ ʜʝʥʝʞʥʦʡ ʦʮʝʥʢʠ ʧʦ ʚʩʝʤ ʩʪʫʧʝʥʷʤ ʪʦʣʱʠʥʳ ʩʫʤʤʠʨʫʶʪ 

ʚʳʭʦʜ ʜʝʣʦʚʦʡ ʜʨʝʚʝʩʠʥʳ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʢʨʫʧʥʦʩʪʠ, ʚʳʭʦʜ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʳ-

ʨʴʷ ʠ ʜʨʦʚ, ʘ ʧʝʨʝʤʥʦʞʘʷ ʠʭ ʦʙʲʝʤʳ ʥʘ ʪʘʢʩʦʚʫʶ ʩʪʦʠʤʦʩʪʴ ʫʢʘʟʘʥʥʦʡ ʜʨʝʚʝʩʠʥʳ, 

ʧʦʣʫʯʘʶʪ ʜʝʥʝʞʥʫʶ ʦʮʝʥʢʫ ʚʳʨʫʙʘʝʤʦʡ ʜʨʝʚʝʩʠʥʳ. 
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ɺʳʚʦʜʮʝʚ ʅ.ɺ.,  ʂʆɹʆʗʉʀ ʈʝʩʫʢʝ. (ʊʆɻʋ, ʛ.ʍʘʙʘʨʦʚʩʢ, ʈʌ) 
 

This scrutiny is problems of variability width in Korean Pine (Pinus koraiensis) 

tree ring plantations. The factors are significantly influence radial growth of Korean 

pine. 
   

ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʚ ʣʠʪʝʨʘʪʫʨʝ ʧʦʷʚʠʣʦʩʴ ʤʥʦʞʝʩʪʚʦ ʨʘʙʦʪ, ʠʟʫ-

ʯʘʶʱʠʭ ʰʠʨʠʥʫ ʛʦʜʠʯʥʦʛʦ ʢʦʣʴʮʘ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʠ ʬʘʢʪʦʨʳ ʝʝ ʦʙʫʩʣʘʚʣʠ-

ʚʘʶʱʠʝ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ  ʰʠʨʠʥʘ ʛʦʜʠʯʥʦʛʦ ʢʦʣʴʮʘ ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʮʝʥʪʘ ʚʳ-

ʙʦʨʢʠ ʤʘʩʩʳ ʜʨʝʚʝʩʠʥʳ ʧʨʠ ʨʫʙʢʘʭ ʫʭʦʜʘ ʠʣʠ ʚʳʙʦʨʦʯʥʳʭ ʨʫʙʢʘʭ, ʚʦʟʨʘʩʪʘ ʥʘ-

ʩʘʞʜʝʥʠʷ ʠ ʪ.ʜ. ʀʟ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʚʝʣʠʯʠʥʫ ʨʘ-

ʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʧʦ ʜʠʘʤʝʪʨʫ (ʰʠʨʠʥʫ ʛʦʜʠʯʥʦʛʦ ʢʦʣʴʮʘ) ʦʢʘʟʳʚʘʝʪ ʣʝʪʥʷʷ 

ʪʝʤʧʝʨʘʪʫʨʘ, ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ, ʛʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ,  ʫʩʣʦʚʠʷ 

ʤʝʩʪʦʧʨʦʠʟʨʘʩʪʘʥʠʷ ʥʘʩʘʞʜʝʥʠʡ. 

ʂʦʣʝʙʘʥʠʷ ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʧʨʠʥʷʪʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʨʝʟʫʣʴʪʘʪ 

ʘʜʘʧʪʘʮʠʠ ʜʨʝʚʝʩʥʦʡ ʧʦʨʦʜʳ ʢ ʠʟʤʝʥʷʶʱʠʤʩʷ ʧʘʨʘʤʝʪʨʘʤ ʩʨʝʜʳ. ʇʦ ʰʠʨʠʥʝ 

ʛʦʜʠʯʥʦʛʦ ʢʦʣʴʮʘ ʤʦʞʥʦ ʩʫʜʠʪʴ ʥʘʩʢʦʣʴʢʦ ʫʩʧʝʰʥʦ ʧʨʦʠʟʦʰʣʘ ʘʜʘʧʪʘʮʠʷ ʢ 

ʠʟʤʝʥʠʚʰʠʤʩʷ  ʫʩʣʦʚʠʷʤ ʧʨʦʠʟʨʘʩʪʘʥʠʷ.   

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʫʩʪʘʥʦʚʠʪʴ  ʩʚʷʟʴ ʤʝʞʜʫ ʰʠʨʠ-

ʥʦʡ ʛʦʜʠʯʥʦʛʦ ʢʦʣʴʮʘ ʩʦʩʥʳ ʢʝʜʨʦʚʦʡ ʢʦʨʝʡʩʢʦʡ (Pinus koraiensis)  ʠ ʚʳʙʦʨʦʯ-

ʥʳʤʠ ʨʫʙʢʘʤʠ, ʧʨʦʚʦʜʠʚʰʠʤʠʩʷ ʚ ʢʝʜʨʦʚʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʚ 80-ʭ ʛʛ. ʧʨʦʰʣʦʛʦ 

ʩʪʦʣʝʪʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʩʪʘʚʠʣʘʩʴ ʟʘʜʘʯʘ ʦʧʨʝʜʝʣʠʪʴ ʨʝʘʢʮʠʶ ʜʝʨʝʚʴʝʚ ʨʘʟʥʳʭ 

ʨʘʟʤʝʨʦʚ ʥʘ ʠʟʤʝʥʠʚʰʠʝʩʷ ʫʩʣʦʚʠʷ ʩʨʝʜʳ.  

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʧʦʩʣʫʞʠʣʘ ʧʨʦʙʥʘʷ ʧʣʦʱʘʜʴ, ʟʘʣʦʞʝʥʥʘʷ 

ʚ ʢʝʜʨʦʚʦʤ ʥʘʩʘʞʜʝʥʠʠ ʆʙʣʫʯʝʥʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ ɽɸʆ (ʦʢʪʷʙʨʴ 1988 ʛ).  ɺ 

1987 ʛ. ʥʘʩʘʞʜʝʥʠʝ ʧʨʦʡʜʝʥʦ ʚʳʙʦʨʦʯʥʦʡ ʨʫʙʢʦʡ. ɺʳʙʠʨʘʣʠ ʚ ʦʩʥʦʚʥʦʤ ʢʨʫʧ-

ʥʦʤʝʨʥʳʝ ʜʝʨʝʚʴʷ ʩʦʩʥʳ ʢʝʜʨʦʚʦʡ ʠ ʝʣʠ ʘʷʥʩʢʦʡ. ʅʘ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ   ʦʧʨʝ-

ʜʝʣʝʥʳ ʚʩʝ ʪʘʢʩʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʩʦʩʪʘʚ ʜʨʝʚʦʩʪʦʷ, ʚʦʟʨʘʩʪ ʦʩʥʦʚʥʦʡ 

ʣʝʩʦʦʙʨʘʟʫʶʱʝʡ ʧʦʨʦʜʳ, ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ ʠ ʜʠʘʤʝʪʨ, ʧʣʦʱʘʜʴ ʩʝʯʝʥʠʷ, ʥʘʣʠʯ-

ʥʳʡ ʟʘʧʘʩ ʜʨʝʚʦʩʪʦʷ, ʚ ʪ.ʯ. ʢʝʜʨʘ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʭʘʨʘʢʪʝʨʘ ʨʦʩʪʘ ʧʦ ʜʠʘʤʝʪʨʫ ʥʘ 

ʚʳʩʦʪʝ 1,3 ʤ ʫ ʤʦʜʝʣʴʥʳʭ ʜʝʨʝʚʴʝʚ ʨʘʟʥʦʛʦ ʜʠʘʤʝʪʨʘ ʙʳʣʦ ʚʟʷʪʦ 25 ʦʙʨʘʟʮʦʚ 

(ʢʝʨʥʦʚ) ʜʨʝʚʝʩʠʥʳ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟʫʯʝʥʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʜʠʘʤʝʪʨʦʤ ʜʝʨʝʚʘ 

ʠ ʚʝʣʠʯʠʥʦʡ ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʰʝʩʪʴ ʤʦʜʝʣʝʡ: 1 ï 34,2 ʩʤ; 

12 ï 37,7 ʩʤ; 13 - 38,8 ʩʤ; 8 -  42,6 ʩʤ; 11 -  54,4 ʩʤ; 4 ï 59,4 ʩʤ. ʇʦʩʢʦʣʴʢʫ ʘʥʘ-

ʣʠʟʠʨʫʝʤʳʝ ʤʦʜʝʣʠ  ʦʪʣʠʯʘʣʠʩʴ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦ ʜʠʘʤʝʪʨʫ ʠ ʚʦʟʨʘʩʪʫ ʜʣʷ ʯʠʩ-

ʪʦʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʟʘ ʥʘʯʘʣʦ ʦʪʩʯʝʪʘ ʧʨʠʥʷʪ ʛʦʜ ʚʟʷʪʠʷ ʦʙʨʘʟʮʘ (ʢʝʨʥʘ) - 1988 

ʛ. ɺʩʝ ʧʦʩʣʝʜʫʶʱʠʝ ʠʟʤʝʨʝʥʠʷ ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʧʨʦʠʟʚʦʜʠʣʠ ʨʝʪʨʦʩʧʝʢ-

ʪʠʚʥʦ ʜʦ 1910 ʛ. ɼʦ ʵʪʦʛʦ ʚʦʟʨʘʩʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʠʤʝʣʠʩʴ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʧʦʢʘ-

ʟʘʪʝʣʠ ʩ ʤʝʪʝʦʩʪʘʥʮʠʠ. ʂ ʩʦʞʘʣʝʥʠʶ ʧʦʟʞʝ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʜʘʥʥʳʭ ʦʙ ʠʟʤʝʥʯʠ-

ʚʦʩʪʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ. 

ʇʦʩʣʝ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʩʢʣʝʠʚʘʥʠʷ ʦʙʨʘʟʮʦʚ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʬʘʥʝʨʝ, ʦʥʠ 

ʙʳʣʠ ʦʪʰʣʠʬʦʚʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʞʜʘʯʥʦʡ ʙʫʤʘʛʠ. ʆʪʰʣʠʬʦʚʘʥʥʳʝ ʦʙ-

ʨʘʟʮʳ ʩʢʘʥʠʨʦʚʘʣʠ ʩ ʨʘʟʨʝʰʝʥʠʝʤ 1200 dpi, ʘ ʟʘʪʝʤ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ 

ʘʥʘʣʠʟʘ ʠʟʦʙʨʘʞʝʥʠʡ çpickmapè ʠʟʤʝʨʠʣʠ ʰʠʨʠʥʫ ʛʦʜʠʯʥʳʭ ʢʦʣʝʮ ʩ ʪʦʯʥʦ-
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ʩʪʴʶ ʜʦ 1/100 ʤʤ, ʨʘʟʜʝʣʷʷ ʢʦʣʴʮʦ ʥʘ ʨʘʥʥʶʶ ʠ ʧʦʟʜʥʶʶ ʜʨʝʚʝʩʠʥʫ. ɼʣʷ ʘʥʘ-

ʣʠʟʠʨʫʝʤʳʭ ʤʦʜʝʣʝʡ ʚ ʠʥʪʝʨʚʘʣʝ 1988-1910 ʛʛ  ʫ ʢʘʞʜʦʛʦ ʜʝʨʝʚʘ ʦʧʨʝʜʝʣʝʥʳ 

ʨʘʥʛʠ ʰʠʨʠʥʳ ʛʦʜʠʯʥʦʛʦ ʩʣʦʷ (ʨʘʜʠʘʣʴʥʳʡ ʧʨʠʨʦʩʪ ʟʘ 1 ʛʦʜ).  

Cʫʤʤʘ  ʚʝʣʠʯʠʥ ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʰʝʩʪʠ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʜʝʨʝʚʴʝʚ ʧʦ 

ʢʘʣʝʥʜʘʨʥʳʤ ʛʦʜʘʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʤ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʛʦʜʠʯʥʦʛʦ ʢʦʣʴʮʘ ʠʤʝʝʪ 

ʯʝʪʢʫʶ ʪʝʥʜʝʥʮʠʶ ʢ ʫʚʝʣʠʯʝʥʠʶ, ʥʘʯʠʥʘʷ ʩ 1910 ʛ. ʂʫʣʴʤʠʥʘʮʠʝʡ ʨʘʜʠʘʣʴʥʦʛʦ 

ʧʨʠʨʦʩʪʘ ʷʚʣʷʝʪʩʷ 1988 ʛ.  ɺ ʵʪʦʤ ʛʦʜʫ ʩʨʝʜʥʷʷ ʰʠʨʠʥʘ ʛʦʜʠʯʥʦʛʦ ʢʦʣʴʮʘ ʫ ʚʩʝʭ 

ʰʝʩʪʠ ʤʦʜʝʣʝʡ ʩʦʩʪʘʚʠʣʘ 2,73 ʤʤ. ɺ 1910 ï 0,81 ʤʤ. ɽʩʣʠ ʩʫʤʤʫ ʨʘʜʠʘʣʴʥʦʛʦ 

ʧʨʠʨʦʩʪʘ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʤʦʜʝʣʝʡ ʚʟʷʪʴ ʟʘ ʢʨʠʪʝʨʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʩʣʦʚʠʡ 

ʤʝʩʪʦʧʨʠʟʨʘʩʪʘʥʠʷ ʣʝʩʦʦʙʨʘʟʫʶʱʝʡ ʧʦʨʦʜʦʡ, ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʩʣʝʜʫʶʱʫʶ ʢʘʨ-

ʪʠʥʫ (ʪʘʙʣ. 1). ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ 

ʧʦʩʣʝʜʥʝʛʦ ʰʝʩʪʠʣʝʪʠʷ. ʅʘ ʵʪʦʤ ʦʪʨʝʟʢʝ ʚʨʝʤʝʥʠ  ʨʘʜʠʘʣʴʥʳʡ ʧʨʠʨʦʩʪ ʫ ʚʩʝʭ 

ʤʦʜʝʣʝʡ ʠʤʝʣ ʤʘʢʩʠʤʘʣʴʥʫʶ ʰʠʨʠʥʳ ʛʦʜʠʯʥʦʛʦ ʢʦʣʴʮʘ. ʅʦ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝ-

ʥʠʝ ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʙʳʣʘ ʫ ʜʝʨʝʚʘ, ʜʠʘʤʝʪʨ ʢʦʪʦʨʦʛʦ ʨʘʚʝʥ 38,8 ʩʤ, ʥʘʠ-

ʤʝʥʴʰʝʝ ï ʫ ʜʝʨʝʚʘ ʩ ʜʠʘʤʝʪʨʦʤ  59,4 ʩʤ.  

ʏʪʦʙʳ ʫʩʪʘʥʦʚʠʪʴ ʩʚʷʟʴ ʤʝʞʜʫ ʰʠʨʠʥʦʡ ʛʦʜʠʯʥʦʛʦ ʢʦʣʴʮʘ ʠ ʜʠʘʤʝʪʨʦʤ 

ʜʝʨʝʚʘ ʥʘ ʚʳʩʦʪʝ 1,3 ʤ ʟʥʘʯʝʥʠʷ ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʧʨʦʨʘʥʞʠʨʦʚʘʥʳ. ʄʘʢ-

ʩʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʧʨʠʩʚʘʠʚʘʣʩʷ 1 ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ 

ʠ ʜʘʣʝʝ ʧʦ ʚʦʟʨʘʩʪʘʶʱʝʡ.  

ɼʣʷ ʰʝʩʪʠ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʤʦʜʝʣʝʡ ʟʥʘʯʝʥʠʷ ʨʘʥʛʦʚ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ.1.   

ɺʳʩʰʠʡ ʨʘʥʛ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʤʦʜʝʣʝʡ ʠʤʝʝʪ ʜʝʨʝʚʦ ʜʠʘʤʝʪʨʦʤ 34,2 ʩʤ, 

ʥʠʟʰʠʡ ï ʜʝʨʝʚʦ ʜʠʘʤʝʪʨʦʤ 59,4 ʩʤ. ʋʩʪʦʡʯʠʚʳʤʠ ʢ ʠʟʤʝʥʝʥʠʷʤ ʫʩʣʦʚʠʡ ʧʨʦ-

ʠʟʨʘʩʪʘʥʠʷ ʦʢʘʟʘʣʠʩʴ ʜʝʨʝʚʴʷ ʜʠʘʤʝʪʨʦʤ 37,7- 42,6 ʩʤ. ʈʘʥʛ ʵʪʠʭ ʜʝʨʝʚʴʝʚ 

ʚʘʨʴʠʨʦʚʘʣ ʚ ʧʨʝʜʝʣʘʭ 3-3,4 ʝʜʠʥʠʮʳ.  ʋ ʵʪʠʭ ʜʝʨʝʚʴʝʚ ʩʨʝʜʥʷʷ ʟʘ 81 ʛʦʜ ʰʠʨʠ-

ʥʘ ʛʦʜʠʯʥʦʛʦ ʢʦʣʴʮʘ ʩʦʩʪʘʚʠʣʘ 0,66 ʤʤ (42,6 ʩʤ) ï 1,08 ʤʤ (37,7 ʩʤ).  

ʅʘʠʙʦʣʴʰʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʤʝʥʯʠʚʦʩʪʠ ʰʠʨʠʥʳ ʛʦʜʠʯʥʦʛʦ ʩʣʦʷ  (70%) 

ʠʤʝʣʦ ʜʝʨʝʚʦ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʜʠʘʤʝʪʨʦʤ (37,7 ʩʤ), ʥʘʠʤʝʥʴʰʠʡ (42%) ï  ʜʝʨʝ-

ʚʦ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʜʠʘʤʝʪʨʦʤ (59,4 ʩʤ). ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʜʝʨʝʚʴʷ ʚʳʩʦ-

ʢʦʚʦʟʨʘʩʪʥʳʝ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʠʤʝʶʱʠʝ  ʤʘʢʩʠʤʘʣʴʥʳʝ ʜʠʘʤʝʪʨʳ ʤʝʥʝʝ ʨʝʘ-

ʛʠʨʫʶʪ ʥʘ ʧʨʦʠʩʭʦʜʷʱʠʝ ʠʟʤʝʥʝʥʠʷ. 
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  ʈʘʥʛ ʜʝʨʝʚʘ      

ʈʠʩʫʥʦʢ 1-  ɿʥʘʯʝʥʠʷ ʨʘʥʛʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʠʘʤʝʪʨʘ ʜʝʨʝʚʘ 
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ʀʥʪʝʨʝʩʥʫʶ ʢʘʨʪʠʥʫ ʧʦʢʘʟʳʚʘʶʪ ʠʥʜʝʢʩʳ ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʤʦʜʝʣʴ-

ʥʳʭ ʜʝʨʝʚʴʝʚ (ʨʠʩ. 2). ɿʘ 81 ʛʦʜ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 10 -11  ʤʘʢʩʠʤʫʤʦʚ, ʦʙʫʩʣʦʚ-

ʣʝʥʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʩʨʝʜʳ. ʇʝʨʚʳʡ ʤʘʢʩʠʤʫʤ (1,31 ʤʤ) ʰʠ-

ʨʠʥʳ ʛʦʜʠʯʥʦʛʦ ʢʦʣʴʮʘ ʙʳʣ ʦʪʤʝʯʝʥ ʚ 1905 ʛ. ʅʘʙʣʶʜʘʣʩʷ ʦʥ ʫ  ʜʝʨʝʚʘ ʩ ʤʘʢ-

ʩʠʤʘʣʴʥʳʤ ʜʠʘʤʝʪʨʦʤ (59,4 ʩʤ) . ʄʠʥʠʤʫʤ ʧʨʠʨʦʩʪʘ ʧʦ ʜʠʘʤʝʪʨʫ (0,39 ʤʤ) ʥʘ 

ʘʥʘʣʠʟʠʨʫʝʤʦʤ ʦʪʨʝʟʢʝ ʙʳʣ  ʚ 1904 ʛ. ʆʪʤʝʯʝʥ ʦʥ ʫ ʜʝʨʝʚʘ ʩ ʜʠʘʤʝʪʨʦʤ 38,8 ʩʤ. 
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ʈʠʩʫʥʦʢ 2 ï ʈʘʜʠʘʣʴʥʳʡ ʧʨʠʨʦʩʪ ʰʝʩʪʠ ʤʦʜʝʣʴʥʳʭ ʜʝʨʝʚʴʝʚ ʩʦʩʥʳ ʢʝʜʨʦ-

ʚʦʡ ʢʦʨʝʡʩʢʠʡ 
 

ʂʘʢ ʤʘʢʩʠʤʫʤʘʤ, ʪʘʢ ʠ ʤʠʥʠʤʫʤʘʤ ʪʦʣʱʠʥʳ ʛʦʜʠʯʥʦʛʦ ʩʣʦʷ ʧʨʠʩʫʱʘ 

ʩʠʥʭʨʦʥʥʦʩʪʴ ʚʦ ʚʨʝʤʝʥʠ ʥʘʩʪʫʧʣʝʥʠʠ (ʨʠʩ.1). ʇʨʠ ʵʪʦʤ ʚʘʨʴʠʨʦʚʘʥʠʝ ʚʝʨʭʥʠʭ 

ʠ ʥʠʞʥʠʭ ʛʨʘʥʠʮ ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʠʤʝʝʪ ʯʝʪʢʫʶ ʪʝʥʜʝʥʮʠʶ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʘʙʩʦʣʶʪʥʳʭ ʚʝʣʠʯʠʥ.  ɺ 1911 ʛ ʤʘʢʩʠʤʫʤ ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʙʳʣ ʨʘʚʝʥ 1,42 

ʤʤ, ʤʠʥʠʤʫʤ - 0,70 ʤʤ, ʚ 1975 ʛ. ʤʠʥʠʤʫʤ ʨʘʚʝʥ 0,32 ʤʤ, ʤʘʢʩʠʤʫʤ ï 1,80 ʤʤ.  

ʉʨʝʜʥʷʷ ʣʝʪʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʵʪʠ ʧʝʨʠʦʜʳ ʚʘʨʴʠʨʦʚʘʣʘ ʥʘ ʩʣʦʞʠʚʰʝʤʩʷ ʜʣʷ 

ʨʘʡʦʥʘ ʩʨʝʜʥʝʤ ʫʨʦʚʥʝ. ʆʜʥʘ ʠʟ ʧʨʠʯʠʥ ʧʦʚʳʰʝʥʠʷ ʧʨʠʨʦʩʪʘ ʷʚʣʷʝʪʩʷ ʚʳʙʦ-

ʨʦʯʥʳʝ ʨʫʙʢʠ, ʧʨʦʚʦʜʠʤʳʝ ʚ ʢʝʜʨʦʚʳʭ ʣʝʩʘʭ. 

ɼʣʷ ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ ʫʩʪʘʥʦʚʣʝʥʘ ʩʚʷʟʴ ʤʝʞʜʫ ʚʝʣʠʯʠʥʦʡ 

ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʠ ʜʠʘʤʝʪʨʦʤ ʜʝʨʝʚʘ ʠ ʝʛʦ ʚʦʟʨʘʩʪʦʤ:  

 Zʩʨ = 0,57 +0,0409 ɼ1,3 ï 0,0080ɸ,     Rʤʥ=0,79; s = °0.0,38;  F =13          

 

 
 

ɼʀʅɸʄʀʂɸ ʊɸʂʉɸʎʀʆʅʅʓʍ ʇʆʂɸɿɸʊɽʃɽʁ ʉʆʉʅʓ 

ʂɽɼʈʆɺʆʁ ʂʆʈɽʁʉʂʆʁ ʅɸ ɺʆʉʊʆʏʅʆʄ ʇʈɽɼɽʃɽ ʉɺʆɽɻʆ 

ɸʈɽɸʃɸ (ʅɸ ʇʈʀʄɽʈɽ ʌɻʋ çɿɸʇʆɺɽɼʅʀʂ çɹʆʊʏʀʅʉʂʀʁè) 
 

ɺʳʚʦʜʮʝʚ ʅ.ɺ. (ʊʆɻʋ, ʛ.ʍʘʙʘʨʦʚʩʢ, ʈʌ) 

ʂʦʩʪʦʤʘʨʦʚ ʉ.ʉ. (ʋʧʨʘʚʣʝʥʠʝ ʣʝʩʘʤʠ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʍʘʙʘʨʦʚʩʢʦʛʦ ʢʨʘʷ, ʈʌ) 
 

Features  of Pinus koraiensisôs growth  at its eastern boundary of natural habi-

tat  were studied. Tables of Pinus koraiensisôs course growth are compiled. 
 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʟʘʧʦʚʝʜʥʠʢ çɹʦʪʯʠʥʩʢʠʡè (ʜʘʣʝʝ ʧʦ ʪʝʢʩʪʫ: 

çɹʦʪʯʠʥʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢè), ʥʘʭʦʜʠʪʩʷ  ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʉʦʚʝʪʩʢʦ-ɻʘʚʘʥʩʢʦʛʦ 
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ʨʘʡʦʥʘ ʍʘʙʘʨʦʚʩʢʦʛʦ ʢʨʘʷ. ʊʝʨʨʠʪʦʨʠʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥ ʥʘ  ʚʦʩʪʦʯʥʦʤ ʤʘʢʨʦ-

ʩʢʣʦʥʝ ʭʨʝʙʪʘ ʉʠʭʦʪʵ-ɸʣʠʥʴ, ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ɹʦʪʯʠ, ʥʘ ʧʦʙʝʨʝʞʴʝ ʊʘʪʘʨʩʢʦʛʦ 

ʧʨʦʣʠʚʘ, ʚ ʛʨʘʥʠʮʘʭ ʦʪ 47Á83' ʜʦ 48Á44' ʩ.ʰ., ʘ ʪʘʢʞʝ ʦʪ 138Á57' ʜʦ 139Á70' ʚ.ʜ. 

(ʨʠʩ. 1). ɽʛʦ ʧʣʦʱʘʜʴ ʩʦʩʪʘʚʣʷʝʪ 267380 ʛʘ. ɿʘʧʦʚʝʜʥʠʢ ʠʤʝʝʪ  ʦʭʨʘʥʥʫʶ ʟʦʥʫ 

ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 81 ʪʳʩ. ʛʘ - ʵʪʦ ʢʠʣʦʤʝʪʨʦʚʘʷ ʧʦʣʦʩʘ ʚʜʦʣʴ ʩʝʚʝʨʥʦʡ ʠ ʶʞʥʦʡ 

ʛʨʘʥʠʮʳ, ʧʦ  ʚʦʩʪʦʯʥʦʡ - ʦʪ 3 ʢʤ    ʜʦ 10 ʢʤ  ʚ ʰʠʨʠʥʫ (ʚʢʣʶʯʘʝʪ 500 ʤʝʪʨʦʚʫʶ 

ʟʦʥʫ ʘʢʚʘʪʦʨʠʠ ʊʘʪʘʨʩʢʦʛʦ ʧʨʦʣʠʚʘ), ʥʘ ʟʘʧʘʜʥʦʡ ʛʨʘʥʠʮʝ ʟʘʧʦʚʝʜʥʠʢ ʦʭʨʘʥʥʦʡ 

ʟʦʥʳ ʥʝ ʠʤʝʝʪ. 

  
ʈʠʩʫʥʦʢ 1 ï ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ɹʦʪʯʠʥʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ 
 

ɹʦʪʯʠʥʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ, ʷʚʣʷʷʩʴ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʦʡ ʧʨʠʨʦʜʥʦʡ ʪʝʨʨʠʪʦʨʠ-

ʝʡ (ʆʆʇʊ) ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʚʥʦʩʠʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʩʦʭʨʘʥʝʥʠʝ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ ʥʘ ʚʦʩʪʦʯʥʦʡ ʛʨʘʥʠʮʝ ʈʦʩʩʠʡʩʢʦʡ ʬʝʜʝʨʘʮʠʠ. 

ɿʘʧʦʚʝʜʥʳʡ ʨʝʞʠʤ ʆʆʇʊ ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʣʝʜʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ 

ʩʦʩʥʳ ʢʝʜʨʦʚʦʡ ʢʦʨʝʡʩʢʦʡ (Pinus koraiensis Siebold et Zucc.), ʝʝ ʚʣʠʷʥʠʝ ʥʘ ʙʠʦ-

ʨʘʟʥʦʦʙʨʘʟʠʝ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ. ɺʳʧʦʣʥʷʝʤʘʷ ʨʘʙʦʪʘ ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ ʥʘʫʯʥʳʤ 

ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ.  

ʋʯʠʪʳʚʘʷ ʟʘʧʦʚʝʜʥʳʡ ʭʘʨʘʢʪʝʨ ʆʆʇʊ, ʚ ʢʘʯʝʩʪʚʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʘ-

ʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʘʪʝʨʠʘʣʳ ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ. ʉ ʧʦʤʦʱʴʶ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

ʤʝʪʦʜʘ ʜʣʷ ʧʨʝʦʙʣʘʜʘʶʱʠʭ ʪʠʧʦʚ ʣʝʩʘ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʵʩʢʠʟʳ ʪʘʙʣʠʮ ʭʦʜʘ 

ʨʦʩʪʘ ʩʦʩʥʳ ʢʝʜʨʦʚʦʡ ʢʦʨʝʡʩʢʦʡ. ɺ ʪʘʙʣʠʮʘʭ ʧʦʢʘʟʘʥʘ ʜʠʥʘʤʠʢʘ ʩʦʩʪʘʚʘ, ʩʨʝʜ-

ʥʝʡ  ʚʳʩʦʪʳ, ʜʠʘʤʝʪʨʘ, ʟʘʧʘʩʘ ʥʘʩʘʞʜʝʥʠʡ. ɼʨʫʛʠʝ ʪʘʢʩʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʫʩʪʘʥʦʚʣʝʥʳ ʯʝʨʝʟ ʦʙʱʝʠʟʚʝʩʪʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʪʘʙʣʠʮʳ ʭʦʜʘ 

ʨʦʩʪʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʢʘʪʝʛʦʨʠʶ ʤʦʜʘʣʴʥʳʭ ʜʨʝʚʦʩʪʦʝʚ. ʀʭ ʩʨʘʚʥʝʥʠʝ ʩ ʠʟʚʝʩʪ-

ʥʳʤʠ ʪʘʙʣʠʮʘʤʠ ʭʦʜʘ ʨʦʩʪʘ ʉ. ʅ. ʄʦʠʩʝʝʥʢʦ (1966), ʩʦʩʪʘʚʣʝʥʥʳʤʠ ʜʣʷ ʩʝʚʝʨ-

ʥʦʡ ʯʘʩʪʠ ɸʤʫʨʦïʋʩʩʫʨʠʡʩʢʦʡ ʧʦʜʦʙʣʘʩʪʠ ʚʳʷʚʠʣʦ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʥʘʩʘʞʜʝʥʠʡ ʩʦʩʥʳ ʢʝʜʨʦʚʦʡ ʢʦʨʝʡʩʢʦʡ, ʧʨʦʠʟʨʘʩʪʘʶʱʝʡ ʥʘ ʆʆʇʊ.  

ʇʦ ʪʘʙʣʠʮʘʤ ʭʦʜʘ ʨʦʩʪʘ ʉ. ʅ. ʄʦʠʩʝʝʥʢʦ (1966) ʩʨʝʜʥʠʝ ʚʳʩʦʪʘ ʠ ʜʠʘʤʝʪʨ 

ʩʦʩʥʳ ʢʝʜʨʦʚʦʡ ʢʦʨʝʡʩʢʦʡ ʚ ʤʦʜʘʣʴʥʳʭ ʠ ʥʦʨʤʘʣʴʥʳʭ ʢʝʜʨʦʚʦ-ʝʣʦʚʳʭ ʥʘʩʘʞ-

ʜʝʥʠʷʭ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɸʤʫʨʦ-ʋʩʩʫʨʠʡʩʢʦʡ ʧʦʜʦʙʣʘʩʪʠ  ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʳʝ 

ʟʥʘʯʝʥʠʷ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʛʨʘʬʠʢʘʭ (ʨʠʩ. 2, ʨʠʩ. 3) ʦʜʥʦʡ ʣʠʥʠʝʡ. 
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ɹʦʪʯʠʥʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ

ʉʝʚʝʨʥʘʷ ʯʘʩʪʴ ɸʤʫʨʦ-ʋʩʩʫʨʠʡʩʢʦʡ ʧʦʜʦʙʣʘʩʪʠ

 
ʈʠʩʫʥʦʢ 2 ï ɼʠʥʘʤʠʢʘ ʩʨʝʜʥʝʡ ʚʳʩʦʪʳ ʩʦʩʥʳ ʢʝʜʨʦʚʦʡ ʢʦʨʝʡʩʢʦʡ ʚ ɹʦʪ-

ʯʠʥʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ ʠ  ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɸʤʫʨʦ - ʋʩʩʫʨʠʡʩʢʦʡ ʧʦʜʦʙʣʘʩʪʠ  

 

ɺ ɹʦʪʯʠʥʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ  ʢʝʜʨ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 130 ʣʝʪ ʜʦ  190 ʣʝʪ ʠʤʝʝʪ 

ʙʦʣʴʰʫʶ ʩʨʝʜʥʶʶ ʚʳʩʦʪʫ, ʯʝʤ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɸʤʫʨʦ-ʋʩʩʫʨʠʡʩʢʦʡ ʧʦʜʦʙʣʘ-

ʩʪʠ. ʅʘʧʨʠʤʝʨ, ʚ ʚʦʟʨʘʩʪʝ 130 ʣʝʪ ʨʘʟʥʠʮʘ ʚ ʚʳʩʦʪʝ ʩʦʩʪʘʚʣʷʝʪ 1,5 ʤʝʪʨʘ ʠʣʠ  8 

%, ʚ  170 ʣʝʪ ï 6 %. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚʦʟʨʘʩʪʘ ʵʪʠʭ ʜʨʝʚʦʩʪʦʝʚ ʠʭ ʩʨʝʜʥʠʝ ʚʳʩʦ-

ʪʳ ʚʳʨʘʚʥʠʚʘʶʪʩʷ, ʠ  ʫʞʝ ʚ ʚʦʟʨʘʩʪʝ 190 ʣʝʪ ʚʳʩʦʪʘ ʥʝ ʨʘʟʣʠʯʘʝʪʩʷ ʠ ʨʘʚʥʘ 

ʜʚʘʜʮʘʪʠ ʯʝʪʳʨʝʤ ʤʝʪʨʘʤ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʥʘʩʘʞʜʝʥʠʷ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɸʤʫʨʦ-

ʋʩʩʫʨʠʡʩʢʦʡ ʧʦʜʦʙʣʘʩʪʠ ʧʨʝʚʦʩʭʦʜʷʪ ʧʦ ʚʳʩʦʪʝ ʥʘʩʘʞʜʝʥʠʷ ɹʦʪʯʠʥʩʢʦʛʦ ʟʘʧʦ-

ʚʝʜʥʠʢʘ. ɺ ʚʦʟʨʘʩʪʝ 220 ʣʝʪ ʨʘʟʥʠʮʘ ʚ ʚʳʩʦʪʝ ʩʦʩʪʘʚʣʷʝʪ 0,7 ʤ, (3 %) ʚ ʧʦʣʴʟʫ 

ʢʝʜʨʦʚʦïʝʣʦʚʳʭ ʣʝʩʦʥʘʩʘʞʜʝʥʠʡ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɸʤʫʨʦ-ʋʩʩʫʨʠʡʩʢʦʡ ʧʦʜʦʙʣʘ-

ʩʪʠ. ʅʘʠʙʦʣʴʰʫʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʚ ʚʳʩʦʪʫ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʝʨʚʦʥʘʯʘʣʴ-

ʥʦʡ ʚʳʩʦʪʝ (ʚ 130 ʣʝʪ) ʠʤʝʶʪ ʤʦʜʘʣʴʥʳʝ ʢʝʜʨʦʚʦïʝʣʦʚʳʝ  ʣʝʩʘ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ 

ɸʤʫʨʦ-ʋʩʩʫʨʠʡʩʢʦʡ ʧʦʜʦʙʣʘʩʪʠ (ʪʘʙʣ. 1).  

 

ʊʘʙʣʠʮʘ 1 - ɼʠʥʘʤʠʢʘ ʩʨʝʜʥʝʡ ʚʳʩʦʪʳ ʩʪʚʦʣʘ ʩʦʩʥʳ ʢʝʜʨʦʚʦʡ ʢʦʨʝʡʩʢʦʡ ʚ 

ɹʦʪʯʠʥʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ ʠ ʤʦʜʘʣʴʥʦʤ  ʥʘʩʘʞʜʝʥʠʠ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɸʤʫʨʦ-

ʋʩʩʫʨʠʡʩʢʦʡ ʧʦʜʦʙʣʘʩʪʠ 

ɺʦʟʨʘʩʪ 

(ʣʝʪ) 

ʃʝʩʘ ɹʦʪʯʠʥʩʢʦʛʦ  ʟʘʧʦʚʝʜʥʠʢʘ 
ʄʦʜʘʣʴʥʳʝ  ʣʝʩʘ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ 

ɸʤʫʨʦ-ʋʩʩʫʨʠʡʩʢʦʡ ʧʦʜʦʙʣʘʩʪʠ 

ɺʳʩʦʪʘ,(ʤ) % ʫʚʝʣʠʯʝʥʠʷ ɺʳʩʦʪʘ,(ʤ) % ʫʚʝʣʠʯʝʥʠʷ 

130 19,2  0 17,7  0 

150 22,5 17 19,9 12 

170 23,3 21 21,8 23 

190 24,0 25 23,9 35 

220 24,5 28 25,2 42 
 

ɼʠʘʤʝʪʨ ʩʪʚʦʣʘ ʩʦʩʥʳ ʢʝʜʨʦʚʦʡ ʢʦʨʝʡʩʢʦʡ ʚ ɹʦʪʯʠʥʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ ʧʨʝ-

ʚʦʩʭʦʜʠʪ ʟʥʘʯʝʥʠʷ ʝʝ ʜʠʘʤʝʪʨʘ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɸʤʫʨʦ-ʋʩʩʫʨʠʡʩʢʦʡ ʧʦʜʦʙʣʘ-

ʩʪʠ ʥʘ ʚʩʝʤ ʚʦʟʨʘʩʪʥʦʤ ʜʠʘʧʘʟʦʥʝ ʧʨʦʚʦʜʠʤʳʭ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪ 130 ʜʦ 

220 ʣʝʪ (ʨʠʩʫʥʦʢ 3). 
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ɺʦʟʨʘʩʪ, ʣʝʪ

ɹʦʪʯʠʥʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ

ʉʝʚʝʨʥʘʷ ʯʘʩʪʴ ɸʤʫʨʦ-ʋʩʩʫʨʠʡʩʢʦʡ ʧʦʜʦʙʣʘʩʪʠ

 
ʈʠʩʫʥʦʢ 3 ï ɼʠʥʘʤʠʢʘ ʜʠʘʤʝʪʨʘ ʩʪʚʦʣʘ ʩʦʩʥʳ ʢʝʜʨʦʚʦʡ ʢʦʨʝʡʩʢʦʡ ʚ ɹʦʪ-

ʯʠʥʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ ʠ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɸʤʫʨʦ-ʋʩʩʫʨʠʡʩʢʦʡ ʧʦʜʦʙʣʘʩʪʠ 

 

ʅʘʠʙʦʣʝʝ ʙʣʠʟʢʠ ʤʝʞʜʫ ʩʦʙʦʡ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʜʠʘʤʝʪʨʦʚ ʚ ʚʦʟʨʘʩʪʝ 150 

ʣʝʪ. ɺ ɹʦʪʯʠʥʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ ʝʛʦ ʚʝʣʠʯʠʥʘ ʩʦʩʪʘʚʣʷʝʪ 27,6 ʩʤ; ʚ ʩʝʚʝʨʥʦʡ 

ʯʘʩʪʠ ɸʤʫʨʦ-ʋʩʩʫʨʠʡʩʢʦʡ ʧʦʜʦʙʣʘʩʪʠ - 27,2 ʩʤ. ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʥʠʤʠ ʩʦʩʪʘʚʣʷ-

ʝʪ 0,4 ʩʤ (1,5 %). ʄʘʢʩʠʤʘʣʴʥʘʷ ʨʘʟʥʠʮʘ ʜʠʘʤʝʪʨʘ ʩʪʚʦʣʘ ʫʢʘʟʘʥʥʳʭ ʥʘʩʘʞʜʝ-

ʥʠʡ ʦʪʤʝʯʘʝʪʩʷ ʚ ʚʦʟʨʘʩʪʝ 220 ʣʝʪ ʠ ʩʦʩʪʘʚʣʷʝʪ 5,4 ʩʤ, (10 %). 

ʅʘʠʙʦʣʴʰʫʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ ʜʠʘʤʝʪʨʘ ʩʪʚʦʣʘ ï 116 %, ʧʦ ʦʪ-

ʥʦʰʝʥʠʶ ʢ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤʫ ʜʠʘʤʝʪʨʫ (ʚ ʚʦʟʨʘʩʪʝ 130 ʣʝʪ) ʠʤʝʶʪ ʥʘʩʘʞʜʝʥʠʷ 

ɹʦʪʯʠʥʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ (ʪʘʙʣ. 2).  

ʊʘʙʣʠʮʘ 2 ï ɼʠʥʘʤʠʢʘ ʩʨʝʜʥʝʛʦ ʜʠʘʤʝʪʨʘ ʩʦʩʥʳ ʢʝʜʨʦʚʦʡ ʢʦʨʝʡʩʢʦʡ ʚ 

ɹʦʪʯʠʥʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ ʠ  ʤʦʜʘʣʴʥʦʤ  ʣʝʩʦʥʘʩʘʞʜʝʥʠʠ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɸʤʫʨʦ-

ʋʩʩʫʨʠʡʩʢʦʡ ʧʦʜʦʙʣʘʩʪʠ 

ɺʦʟʨʘʩʪ 

(ʣʝʪ) 

ʃʝʩʘ ɹʦʪʯʠʥʩʢʦʛʦ  ʟʘʧʦʚʝʜʥʠʢʘ 
ʄʦʜʘʣʴʥʳʝ  ʣʝʩʘ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ 

ɸʤʫʨʦ-ʋʩʩʫʨʠʡʩʢʦʡ ʧʦʜʦʙʣʘʩʪʠ 

ɼʠʘʤʝʪʨ(ʩʤ) % ʫʚʝʣʠʯʝʥʠʷ ɼʠʘʤʝʪʨ,(ʩʤ) % ʫʚʝʣʠʯʝʥʠʷ 

130 24,0  0 22,3  0 

150 27,6  15 27,2 22 

170 36,2  50 32,1 44 

190 42,1  75 36,9 65 

220 52,0 116 41,8 87 
 

ʅʘʠʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʪʚʦʣʦʚ ʚ ʚʦʟʨʘʩʪʝ 130-220 ʣʝʪ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʥʦʨʤʘʣʴʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɸʤʫʨʦ-ʋʩʩʫʨʠʡʩʢʦʡ ʧʦʜʦʙʣʘʩʪʠ, ʘ ʥʘʠ-

ʤʝʥʴʰʠʤ ï ɹʦʪʯʠʥʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ. ʄʦʜʘʣʴʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɸʤʫ-

ʨʦ-ʋʩʩʫʨʠʡʩʢʦʡ ʧʦʜʦʙʣʘʩʪʠ ʟʘʥʠʤʘʶʪ ʤʝʞʜʫ ʥʠʤʠ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ. 

ʂʦʣʠʯʝʩʪʚʦ ʩʪʚʦʣʦʚ   ʥʘ 1 ʛʘ ʢʝʜʨʦʚʦ-ʝʣʦʚʳʭ ʣʝʩʦʚ ʚ ɹʦʪʯʠʥʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ ʠ ʚ 

ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɸʤʫʨʦ-ʋʩʩʫʨʠʡʩʢʦʡ ʧʦʜʦʙʣʘʩʪʠ (ʢʘʢ ʥʦʨʤʘʣʴʥʳʭ, ʪʘʢ ʠ ʤʦʜʘʣʴʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ) ʫʤʝʥʴʰʘʝʪʩʷ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚʦʟʨʘʩʪʘ ʥʘʩʘʞʜʝʥʠʡ (ʨʠʩ. 4). 
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ʂʦʣʠʯʝʩʪʚʦ ʩʪʚʦʣʦʚ ʢʝʜʨʦʚʦïʝʣʦʚʦʛʦ ʥʘʩʘʞʜʝʥʠʷ ʆʆʇʊ ʙʣʠʟʢʦ  ʧʦʢʘʟʘʪʝ-

ʣʷʤ ʤʦʜʘʣʴʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɸʤʫʨʦ - ʋʩʩʫʨʠʡʩʢʦʡ ʧʦʜʦʙʣʘʩʪʠ. 

ɺ ʚʦʟʨʘʩʪʝ 130 ʣʝʪ ʠʭ ʟʥʘʯʝʥʠʷ ʩʦʩʪʘʚʣʷʶʪ 359 ʰʪ/ʛʘ ʠ 444 ʰʪ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥ-

ʥʦ. ɺ ʚʦʟʨʘʩʪʝ    220 ʣʝʪ - 107 ʰʪ/ʛʘ ʠ 352 ʰʪ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ ʵʪʦʤ ʤʠ-

ʥʠʤʘʣʴʥʘʷ ʨʘʟʥʠʮʘ ʩʦʩʪʘʚʣʷʝʪ 85 ʩʪʚʦʣʦʚ (19 %), ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʝʪ 245 

ʰʪʫʢ ʠʣʠ (30 %). 
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ɺʦʟʨʘʩʪ, ʣʝʪ
ɹʦʪʯʠʥʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ

ʉʝʚʝʨʥʘʷ ʯʘʩʪʴ ɸʤʫʨʦ-ʋʩʩʫʨʠʡʩʢʦʡ ʧʦʜʦʙʣʘʩʪʠ (ʤʦʜʘʣʴʥʦʝ ʥʘʩʘʞʜʝʥʠʝ)

ʉʝʚʝʨʥʘʷ ʯʘʩʪʴ ɸʤʫʨʦ-ʋʩʩʫʨʠʡʩʢʦʡ ʧʦʜʦʙʣʘʩʪʠ (ʥʦʨʤʘʣʴʥʦʝ ʥʘʩʘʞʜʝʥʠʝ)

ʈʠʩʫʥʦʢ 4 ï ɼʠʥʘʤʠʢʘ ʢʦʣʠʯʝʩʪʚʘ ʩʪʚʦʣʦʚ   ʥʘ 1 ʛʘ ʢʝʜʨʦʚʦ-ʝʣʦʚʳʭ ʣʝʩʦʚ ʚ 

ɹʦʪʯʠʥʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ ʠ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɸʤʫʨʦ-ʋʩʩʫʨʠʡʩʢʦʡ ʧʦʜʦʙʣʘʩʪʠ 
 

ʂʦʣʠʯʝʩʪʚʦ ʩʪʚʦʣʦʚ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɸʤʫʨʦ-ʋʩʩʫʨʠʡʩʢʦʡ ʧʦʜʦʙʣʘʩʪʠ ʚ 

ʥʦʨʤʘʣʴʥʳʭ ʢʝʜʨʦʚʦïʝʣʦʚʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʥʝʞʝʣʠ ʚ ʤʦʜʘʣʴ-

ʥʳʭ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʨʘʟʥʠʮʘ ʚ ʢʦʣʠʯʝʩʪʚʝ ʩʪʚʦʣʦʚ ʥʦʨʤʘʣʴʥʦʛʦ 

ʥʘʩʘʞʜʝʥʠʷ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɸʤʫʨʦ - ʋʩʩʫʨʠʡʩʢʦʡ ʧʦʜʦʙʣʘʩʪʠ ʠ ʥʘʩʘʞʜʝʥʠʷ 

ɹʦʪʯʠʥʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ. ʅʘʧʨʠʤʝʨ, ʚ ʚʦʟʨʘʩʪʝ 130 ʣʝʪ ʨʘʟʥʠʮʘ ʩʦʩʪʘʚʣʷʝʪ 512 

ʩʪʚʦʣʦʚ (59 %), ʚ ʚʦʟʨʘʩʪʝ 220 ʣʝʪ ï 611 ʩʪʚʦʣʦʚ (85 %).  

ʉʫʤʤʘ ʧʣʦʱʘʜʝʡ ʩʝʯʝʥʠʷ ʥʦʨʤʘʣʴʥʳʭ ʢʝʜʨʦʚʦ-ʝʣʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʩʝʚʝʨ-

ʥʦʡ ʯʘʩʪʠ ɸʤʫʨʦ-ʋʩʩʫʨʠʡʩʢʦʡ ʧʦʜʦʙʣʘʩʪʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʠʪ ʟʥʘʯʝʥʠʷ 

ʤʦʜʘʣʴʥʳʭ  ʥʘʩʘʞʜʝʥʠʡ ʠ ʥʘʩʘʞʜʝʥʠʡ ɹʦʪʯʠʥʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ. ʊʘʢ ʚ ʚʦʟʨʘʩʪʝ     

130 ʣʝʪ ʨʘʟʥʠʮʘ ʠʭ ʧʣʦʱʘʜʝʡ ʩʝʯʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 49 % ʠ 57 %, ʚ ʚʦʟʨʘʩʪʝ 220 

ʣʝʪ ï 51 % ʠ 49 %  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨʠʩ. 5).  

ɺ ʚʦʟʨʘʩʪʝ 130 ʣʝʪ ʨʘʟʥʠʮʘ ʩʫʤʤ ʧʣʦʱʘʜʝʡ ʩʝʯʝʥʠʷ ʤʦʜʘʣʴʥʳʭ ʥʘʩʘʞʜʝ-

ʥʠʡ  ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɸʤʫʨʦ-ʋʩʩʫʨʠʡʩʢʦʡ ʧʦʜʦʙʣʘʩʪʠ ʠ ʥʘʩʘʞʜʝʥʠʡ ɹʦʪʯʠʥʩʢʦ-

ʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ʩʦʩʪʘʚʣʷʝʪ 15 %. ɺ ʚʦʟʨʘʩʪʝ 170 ʣʝʪ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʜʦʩʪʠʛʘʶʪ 

ʦʜʠʥʘʢʦʚʦʛʦ ʟʥʘʯʝʥʠʷ - 20,5 ʤĮ/ʛʘ. ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʫʚʝʣʠʯʝʥʠʠ ʚʦʟʨʘʩʪʘ ʜʦ 220 

ʣʝʪ,  ʧʦʢʘʟʘʪʝʣʠ ʨʘʟʣʠʯʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʥʘ 4 %.  

ʂʝʜʨʦʚʳʝ ʣʝʩʘ ʥʘ ʚʦʩʪʦʯʥʦʤ ʧʨʝʜʝʣʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʦʩʥʳ ʢʝʜʨʦʚʦʡ ʢʦ-

ʨʝʡʩʢʦʡ ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʵʢʦʩʠʩʪʝʤ, ʪʨʝʙʫʶʱʠʤ ʙʝʨʝʞʥʦʛʦ 

ʦʪʥʦʰʝʥʠʷ ʠ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʠʟʫʯʝʥʠʷ. 
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ɺʦʟʨʘʩʪ, ʣʝʪ

ɹʦʪʯʠʥʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ

ʉʢʚʝʨʥʘʷ ʯʘʩʪʴ ɸʤʫʨʦ-ʋʩʩʫʨʠʡʩʢʦʡ ʧʦʜʦʙʣʘʩʪʠ (ʤʦʜʘʣʴʥʦʝ 

ʥʘʩʘʞʜʝʥʠʝ)

ʉʝʚʝʨʥʘʷ ʯʘʩʪʴ ɸʤʫʨʦ-ʋʩʩʫʨʠʡʩʢʦʡ ʧʦʜʦʙʣʘʩʪʠ (ʥʦʨʤʘʣʴʥʦʝ 

ʥʘʩʘʞʜʝʥʠʝ)

ʈʠʩʫʥʦʢ 5 ï ɼʠʥʘʤʠʢʘ ʩʫʤʤʳ ʧʣʦʱʘʜʝʡ ʩʝʯʝʥʠʷ ʥʘ 1 ʛʘ ʢʝʜʨʦʚʦ-ʝʣʦʚʳʭ ʥʘʩʘʞ-

ʜʝʥʠʡ ʚ ɹʦʪʯʠʥʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ ʠ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɸʤʫʨʦ-ʋʩʩʫʨʠʡʩʢʦʡ ʧʦ-

ʜʦʙʣʘʩʪʠ 

 
 

 

ʆʎɽʅʂɸ ʀ ʇʈʆɻʅʆɿ ʇʆɾɸʈʅʆʁ ʆʇɸʉʅʆʉʊʀ ɺ ʃɽʉɸʍ 

ɽɺʈɽʁʉʂʆʁ ɸɺʊʆʅʆʄʅʆʁ ʆɹʃɸʉʊʀ 
 

ɺr ʚʦʜʮʝʚ ʅ.ɺ., ʂʦʩʨrʝʚ ʈ.ʇ. (ʊʆɻʋ, ʛ. ʍʘʙʘʨʦʚʩʢ, ʈʌ) 
 

Ascertained, that in extreme by the weather terms years the main reasons for the 

causes of fires are: untimely financing of fire services, their equipment and high- 

quality preparation for fire season. 
 

ʇʦʞʘʨʥʘʷ ʦʧʘʩʥʦʩʪʴ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʢʣʘʩʩʦʤ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʧʦ 

ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʤ ʫʩʣʦʚʠʷʤ, ʧʦ ʛʦʜʘʤ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʚʘʨʴʠʨʦʚʘʪʴʩʷ. ʀ ʵʪʦ 

ʚʧʦʣʥʝ ʟʘʢʦʥʦʤʝʨʥʦ, ʧʦʩʢʦʣʴʢʫ ʣʝʩʥʦʡ ʬʦʥʜ ʣʶʙʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʪʝʨʧʝʚʘʝʪ 

ʠʟʤʝʥʝʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʣʝʩʦʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɼʠʬʬʝʨʝʥʮʠʘʮʠʷ ʣʝʩʥʦʛʦ ʬʦʥʜʘ  ɽʚʨʝʡʩʢʦʡ ʘʚʪʦʥʦʤ-

ʥʦʡ ʦʙʣʘʩʪʠ ʧʦ ʩʪʝʧʝʥʠ ʧʨʠʨʦʜʥʦʡ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʚ 2009 ʛ. ʧʦʢʘʟʘʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 1. ɽʩʣʠ ʫʯʝʩʪʴ ʧʠʨʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʥʳʭ ʛʨʫʧʧ ʪʠʧʦʚ ʣʝʩʘ ʠ 

ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ, ʧʨʝʦʙʣʘʜʘʶʱʠʭ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʣʝʩʥʠʯʝʩʪʚʝ, ʣʝʩʘ ʦʙʣʘʩʪʠ 

ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʪʘʙʣʠʮʘ 1). 

- I ʢʣʘʩʩ, ʦʯʝʥʴ ʚʳʩʦʢʘʷ ʧʦʞʘʨʥʘʷ ʦʧʘʩʥʦʩʪʴ ï ʥʝ ʧʦʢʨʳʪʳʝ ʣʝʩʦʤ ʟʝʤʣʠ 

(ʚʳʨʫʙʢʠ, ʛʘʨʠ, ʧʫʩʪʳʨʠ, ʨʝʜʠʥʳ),  ʨʝʜʢʦʩʪʦʡʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʠ ʣʫʛʘ ʩʦ ʟʣʘʢʦ-

ʚʦ-ʨʘʟʥʦʪʨʘʚʥʳʤ ʥʘʧʦʯʚʝʥʥʳʤ ʧʦʢʨʦʚʦʤ, ʘ ʪʘʢʞʝ ʭʚʦʡʥʳʝ ʤʦʣʦʜʥʷʢʠ, ʢʫʣʴʪʫ-

ʨʳ ʠ ʩʠʣʴʥʦ ʧʦʚʨʝʞʜʝʥʥʳʝ ʜʨʝʚʦʩʪʦʠ (ʩʫʭʦʩʪʦʡʥʠʢʠ, ʫʯʘʩʪʢʠ ʙʫʨʝʣʦʤʘ ʠ ʚʝʪ-

ʨʦʚʘʣʘ, ʥʝʜʦʨʫʙʳ),  ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪ 9,2 % ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʦʙʣʘʩʪʠ; 

- II  ʢʣʘʩʩ, ʚʳʩʦʢʘʷ ʧʦʞʘʨʥʘʷ ʦʧʘʩʥʦʩʪʴ ï ʩʫʭʠʝ ʠ ʧʝʨʠʦʜʠʯʝʩʢʠ ʩʫʭʠʝ, ʜʫ-
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ʙʦʚʦ-ʣʠʩʪʚʝʥʥʠʯʥʳʝ ʠ ʢʝʜʨʦʚʦ-ʜʫʙʦʚʳʝ ʣʝʩʘ (ʛʨʫʧʧʳ ʪʠʧʦʚ ʣʝʩʘ ʩ ʧʦʜʣʝʩʢʦʤ 

ʠʟ ʣʝʩʧʝʜʝʮʳ, ʣʝʱʠʥʳ ʠ ʜʨ.) 14,7 % ʣʝʩʥʦʛʦ ʬʦʥʜʘ; 

- III  ʢʣʘʩʩ,  ʩʨʝʜʥʷʷ  ʧʦʞʘʨʥʘʷ ʦʧʘʩʥʦʩʪʴ ï ʩʚʝʞʠʝ ʨʘʟʥʦʢʫʩʪʘʨʥʠʢʦʚʳʝ  ʢʝʜ-

ʨʦʚʥʠʢʠ ʩ ʣʠʧʦʡ, ʜʫʙʦʤ ʠ ʞʝʣʪʦʡ ʙʝʨʝʟʦʡ,  ʩʦʩʪʘʚʣʷʶʪ 44,3 % ʣʝʩʥʦʛʦ ʬʦʥʜʘ; 

- IV ʢʣʘʩʩ, ʫʤʝʨʝʥʥʘʷ  ʧʦʞʘʨʥʘʷ ʦʧʘʩʥʦʩʪʴ ï ʚʣʘʞʥʳʝ  ʢʝʜʨʦʚʥʠʢʠ  ʠ ʢʝʜ-

ʨʦʚʳʝ ʣʝʩʘ ʤʰʠʩʪʦ-ʧʘʧʦʨʦʪʥʠʢʦʚʳʝ, ʢʝʜʨʦʚʥʠʢʠ ʧʨʠʨʫʯʝʡʥʳʝ ʠ  ʙʝʨʝʟʦʚʦ-

ʦʩʠʥʦʚʳʝ ʣʝʩʘ, 30,3 % ʣʝʩʥʦʛʦ ʬʦʥʜʘ; 

- V ʢʣʘʩʩ,  ʥʠʟʢʘʷ ʧʦʞʘʨʥʘʷ ʦʧʘʩʥʦʩʪʴ -  ʦʣʴʰʘʥʥʠʢʠ, ʣʠʩʪʚʝʥʥʠʯʥʳʝ ʤʘ-

ʨʠ, ʙʦʣʦʪʘ ʩʬʘʛʥʦʚʳʝ, ʪʦʨʬʷʥʠʢʠ, 1,5 % ʣʝʩʥʦʛʦ ʬʦʥʜʘ.  
 

ʊʘʙʣʠʮʘ 1 ï ʉʚʝʜʝʥʠʷ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ɽɸʆ ʧʦ ʢʣʘʩʩʘʤ  

ʧʨʠʨʦʜʥʦʡ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ (ʥʘ 01.01.09 ʛ.) 
ʅʘʠʤʝʥʦʚʘʥʠʝ  ʣʝʩʥʠʯʝʩʪʚʘ ʃʝʩʥʦʡ ʬʦʥʜ, ʪʳʩ. ʛʘ 

ʚʩʝʛʦ 
ʂʣʘʩʩʳ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ 

I II  III  IV  V 

ɹʠʨʦʙʠʜʞʘʥʩʢʦʝ 465,9 17,2 232,8 192,7 22,2 1,0 

ɹʠʨʩʢʦʝ 528,6 0 4,0 266,6 257,5 0,5 

ʂʫʣʴʜʫʨʩʢʦʝ 312,3 0,2 11,2 107.5 179,8 13,6 

ʃʝʥʠʥʩʢʦʝ 203,3 119,4 43,9 40,0 0 0 

ʆʙʣʫʯʝʥʩʢʦʝ 317,6 59,6 20,3 204,9 32,8 0 

ʆʢʪʷʙʨʴʩʢʦʝ 313,8 0 1,9 137,7 156,6 17,6 

ʀʪʦʛʦ 2141,5 196,4 314,1 949,4 648,9 32,7 

% 100 9,2 14,7 44,3 30,3 1,5 

ʀʩʪʦʯʥʠʢ:  ʤʘʪʝʨʠʘʣʳ ʆɻɸʋ çɹʘʟʘ ʘʚʠʘʮʠʦʥʥʦʡ ʦʭʨʘʥʳ ʣʝʩʦʚ  ʧʦ ɽɸʆè 
 

ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ 1 ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ  ʚ ʣʝʩʥʦʤ ʬʦʥʜʝ ʦʙʣʘʩʪʠ ʧʨʝʦʙʣʘ-

ʜʘʶʪ  III  ʠ IV ʢʣʘʩʩʳ  ʧʨʠʨʦʜʥʦʡ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ (75 %), ʘ ʩʨʝʜʥʝʚʟʚʝʰʝʥ-

ʥʳʡ ʢʣʘʩʩ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʨʘʚʝʥ 2,9. 

ʅʘʨʷʜʫ ʩ ʧʠʨʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʣʝʩʥʳʭ ʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʚʪʦʨʳʤ ʛʣʘʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʫʨʦʚʝʥʴ  ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʠ ʛʦ-

ʨʠʤʦʩʪʴ ʣʝʩʦʚ ʚ ʦʙʣʘʩʪʠ, ʷʚʣʷʶʪʩʷ ʧʦʛʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. ɼʣʷ ʢʦʣʠ-

ʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘ ʚʠʜʘ ʧʦʞʘʨʥʦʡ ʦʧʘʩ-

ʥʦʩʪʠ:  1) ʥʘ ʜʘʥʥʳʡ ʜʝʥʴ (ʪʝʢʫʱʫʶ) ʠ 2) ʩʝʟʦʥ ʚ ʮʝʣʦʤ (ʩʪʝʧʝʥʴ ʟʘʩʫʰʣʠʚʦʩʪʠ 

ʩʝʟʦʥʘ). ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʢʫʱʝʡ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ  ʚ ʣʝʩʫ ʧʦ ʫʩʣʦʚʠʷʤ ʧʦ-

ʛʦʜʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʢʘʟʘʪʝʣʴ (ʂʇ) ʛʦʨʠʤʦʩʪʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʝʣʠʯʠʥʳ ʂʇ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ʨʘʙʦʪʘ ʣʝʩʦʧʦʞʘʨʥʳʭ ʩʣʫʞʙ.  

ʆʙʱʝʨʦʩʩʠʡʩʢʘʷ ʰʢʘʣʘ ʚʢʣʶʯʘʝʪ ʧʷʪʴ ʢʣʘʩʩʦʚ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʚ ʣʝʩʫ ʧʦ 

ʫʩʣʦʚʠʷʤ ʧʦʛʦʜʳ: 1) ʤʘʣʘʷ, 2) ʫʤʝʨʝʥʥʘʷ, 3) ʩʨʝʜʥʷʷ, 4) ʚʳʩʦʢʘʷ ʠ 5) ʯʨʝʟʚʳʯʘʡʥʘʷ. 

ɺ ʩʨʝʜʥʝʤ ʚ 2009 ʛʦʜʫ ʥʘ ʜʥʠ ʩ III  - V  ʢʣʘʩʩʘʤʠ  ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʚ ʣʝ-

ʩʫ ʧʦ ʫʩʣʦʚʠʷʤ ʧʦʛʦʜʳ ʧʨʠʭʦʜʠʣʦʩʴ 93 %  ʧʦʞʘʨʦʚ ʦʪ ʦʙʱʝʛʦ ʠʭ  ʢʦʣʠʯʝʩʪʚʘ 

(ʪʘʙʣʠʮʘ 2). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʩʫʤʤʘ ʜʥʝʡ ʩ III -V  ʢʣʘʩʩʘʤʠ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ 

ʟʘ ʩʝʟʦʥ ʜʦʩʪʦʚʝʨʥʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʝʛʦ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʧʦ ʫʩʣʦʚʠʷʤ ʧʦʛʦʜʳ, ʪ. ʝ. 

ʝʛʦ ʟʘʩʫʰʣʠʚʦʩʪʴ.  ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦʞʘʨʦʦʧʘʩʥʳʡ ʩʝʟʦʥ ʚ 2009 ʛʦʜʫ ʤʦʞʥʦ 

ʧʨʠʟʥʘʪʴ ʵʢʩʪʨʝʤʘʣʴʥʳʤ. ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʜʦʩʪʠʛʘʣ 25000 ʝʜʠʥʠʮ, ʘ 

ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʩ V ʢʣʘʩʩʦʤ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʩʦʩʪʘʚʠʣʦ 109, ʯʪʦ ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ  59% ʦʪ ʠʭ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ.  
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ʄʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʧʦʞʘʨʦʚ ʚ ʦʙʣʘʩʪʠ ʚʦʟʥʠʢʣʦ ʚ 3-ʝʡ ʜʝʢʘʜʝ ʘʧʨʝʣʷ (50 

% ʦʪ ʦʙʱʝʛʦ ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʟʘ ʩʝʟʦʥ), ʚ ʤʘʝ (43 %), ʚ ʦʢʪʷʙʨʝ (4 %) ʠ ʧʝʨʚʦʡ ʜʝ-

ʢʘʜʝ ʥʦʷʙʨʷ (3 %). ɺ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʚ ʦʙʣʘʩʪʠ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. 
 

ʊʘʙʣʠʮʘ 2 ï ʉʚʝʜʝʥʠʷ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʦʞʘʨʦʦʧʘʩʥʦʛʦ ʩʝʟʦʥʘ ʧʦ ʢʣʘʩʩʘʤ 

ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʚ ʣʝʩʫ ʧʦ ʫʩʣʦʚʠʷʤ ʧʦʛʦʜʳ ʚ 2009 ʛʦʜʫ 

 

 

ʄʝʩʷʮ 

ʏʠʩʣʦ ʜʥʝʡ / ʚʦʟʥʠʢʣʦ ʧʦʞʘʨʦʚ 

 ʆʙʥʘʨʫ-

ʞʝʥʦ 

ʘʚʠʘʮʠʝʡ 

ʢʣʘʩʩ ʧʦʞʘʨʥʦʡ  ʦʧʘʩʥʦʩʪʠ ʠʪʦʛʦ 

ʟʘ 

ʤʝʩʷʮ 
I II  III  IV  V 

ɸʧʨʝʣʴ 0/0 0/0 4/14 12/50 5/28 21/92 0 

ʄʘʡ 2/0 1/0 2/2 3/6 23/74 31/82 8 

ʀʶʥʴ 22/0 4/0 4/0 0/0 0/0 30/0 4 

ʀʶʣʴ 20/0 6/0 5/0 0/0 0/0 31/0 0 

ɸʚʛʫʩʪ 15/0 4/0 9/0 4/0 0/0 31/0 0 

ʉʝʥʪʷʙʨʴ 6/0 6/0 14/0 4/0 0/0 30/0 0 

ʆʢʪʷʙʨʴ 1/0 1/0 4/0 7/4 18/4 31/8 5 

ʅʦʷʙʨʴ 1/0 0/0 0/0 0/0 14/3 14/3 3 

ʀʪʦʛʦ ʧʦ 

ʦʙʣʘʩʪʠ 
67/0 24/0 42/16 30/60 60/109 225/185 20 

% 29,7/0 10,7/0 18,6/9 13,3/32 27,7/59 100/100 25 

ʀʩʪʦʯʥʠʢ: ʆɻɸʋ çɹʘʟʘ ʘʚʠʘʮʠʦʥʥʦʡ ʦʭʨʘʥʳ ʣʝʩʦʚ ʧʦ ɽɸʆè 

 

ɿʥʘʯʠʪʝʣʴʥʳʝ  ʨʘʟʣʠʯʠʷ ʚ ʢʦʣʠʯʝʩʪʚʝ ʚʦʟʥʠʢʰʠʭ ʧʦʞʘʨʦʚ ʠ ʫʨʦʚʥʝ ʧʦ-

ʞʘʨʥʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʝʨʠʦʜʦʚ ʧʦʞʘʨʦʦʧʘʩʥʦʛʦ ʩʝʟʦʥʘ  ʦʙʫʩʣʦʚʣʝʥʳ ʪʝʤ, ʯʪʦ 

ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʟʣʘʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʳʡ ʥʘʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʚ ʚʝʛʝʪʠʨʫʶʱʝʤ 

ʩʦʩʪʦʷʥʠʠ ʨʝʟʢʦ ʟʘʤʝʜʣʷʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʨʦʤʢʠ ʦʛʥʷ. ʄʘʩʩʦʚʦʝ ʚʦʟʥʠʢʥʦ-

ʚʝʥʠʝ  ʧʦʞʘʨʦʚ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʘʥʦʤʘʣʴʥʦ ʟʘʩʫʰʣʠʚʳʝ ʛʦ-

ʜʳ, ʢʦʪʦʨʳʝ ʧʦʚʪʦʨʷʶʪʩʷ  2-3 ʨʘʟʘ ʟʘ 15-20 ʣʝʪ. ʏʝʪʢʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʦʯʝ-

ʨʝʜʥʦʩʪʠ ʠʭ ʥʘʩʪʫʧʣʝʥʠʷ ʥʝ ʚʳʷʚʣʝʥʦ.  ɺʳʩʦʢʘʷ ʧʦʞʘʨʥʘʷ ʦʧʘʩʥʦʩʪʴ ʚ ʣʝʩʫ ʠ, 

ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʤʘʩʩʦʚʳʝ ʚʩʧʳʰʢʠ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʚʝʩʥʦʡ ʠ ʦʩʝʥʴʶ ʦʙʫʩʣʦʚʣʝ-

ʥʳ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʝʤ   ʟʝʣʝʥʦʛʦ ʪʨʘʚʦʩʪʦʷ, ʚʦ ʚʪʦʨʦʤ - ʦʧʘʜʝʥʠʝʤ  

ʣʠʩʪʚʳ ʠ ʫʩʳʭʘʥʠʝʤ ʪʨʘʚʳ. ʇʦʞʘʨʥʘʷ ʦʙʩʪʘʥʦʚʢʘ  ʨʝʟʢʦ ʦʩʣʦʞʥʷʝʪʩʷ ʠ ʪʝʤ, ʯʪʦ  

ʚ ʵʪʠ ʧʝʨʠʦʜʳ ʩʝʟʦʥʘ (ʦʩʦʙʝʥʥʦ ʚʝʩʥʦʡ)  ʥʘʙʣʶʜʘʝʪʩʷ  ʞʝʩʪʢʠʡ ʚʝʪʨʦʚʦʡ ʨʝ-

ʞʠʤ. ʇʨʠ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʩʢʦʨʦʩʪʴ  ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʛʥʷ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ 15 

ʢʤ/ʯʘʩ. ɺʩʝ ʧʦʞʘʨʳ  ʚʝʩʥʦʡ ʠ ʦʩʝʥʴʶ ʚʦʟʥʠʢʘʶʪ ʧʦ ʚʠʥʝ ʯʝʣʦʚʝʢʘ, ʧʦʩʢʦʣʴʢʫ ʚ 

ʵʪʦʪ ʧʝʨʠʦʜ ʛʨʦʟʦʚʳʝ ʨʘʟʨʷʜʳ (ʤʦʣʥʠʠ) ʦʪʩʫʪʩʪʚʫʶʪ.  

ʈʘʟʣʠʯʠʷ  ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʞʘʨʦʦʧʘʩʥʦʛʦ ʩʝʟʦʥʘ 2009 ʛʦʜʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʧʨʦʰʝʜʰʠʤ 5-ʣʝʪʥʠʤ ʧʝʨʠʦʜʦʤ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ  3. ɽʝ ʜʘʥʥʳʝ  ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ  ʧʨʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʦʞʘʨʦ-

ʦʧʘʩʥʦʛʦ ʩʝʟʦʥʘ ʩʨʘʚʥʠʚʘʝʤʳʭ ʧʝʨʠʦʜʦʚ, ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʧʦʞʘʨʦʦʧʘʩʥʦʛʦ ʩʝʟʦ-

ʥʘ  ʚ 2009 ʛʦʜʫ,  ʫʚʝʣʠʯʠʣʘʩʴ ʚ 1,4 ʨʘʟʘ, ʯʠʩʣʦ ʚʦʟʥʠʢʰʠʭ ʧʦʞʘʨʦʚ - ʚ 2 ʨʘʟʘ. 

ʉʨʝʜʥʷʷ ʧʣʦʱʘʜʴ  ʦʜʥʦʛʦ ʧʦʞʘʨʘ  ʚʦʟʨʦʩʣʘ ʚ 2,7 ʨʘʟ, ʚ ʪ.ʯ. ʧʦʢʨʳʪʘʷ ʣʝʩʦʤ 

ʧʣʦʱʘʜʴ - ʚ 2,2 ʨʘʟʘ. ʘ ʧʨʦʡʜʝʥʥʘʷ ʦʛʥʝʤ ʧʣʦʱʘʜʴ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 5,5 ʨʘʟ. ʆʜʥʦʡ 

ʠʟ ʧʨʠʯʠʥ ʪʘʢʦʡ ʥʝʛʘʪʠʚʥʦʡ ʜʠʥʘʤʠʢʠ ʷʚʣʷʝʪʩʷ ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʝ ʦʙʥʘʨʫʞʝʥʠʝ 

ʧʦʞʘʨʦʚ ʘʚʠʘʣʝʩʦʦʭʨʘʥʦʡ, ʚʳʟʚʘʥʥʦʝ ʩʥʠʞʝʥʠʝʤ ʢʨʘʪʥʦʩʪʠ ʘʚʠʘʧʘʪʨʫʣʠʨʦʚʘ-

ʥʠʷ. ʇʨʠʯʠʥʘ - ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʠ ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ. ʂ ʧʨʠʤʝʨʫ, 
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ʧʝʨʚʳʡ ʧʘʪʨʫʣʴʥʳʡ ʧʦʣʸʪ ʚʳʧʦʣʥʝʥ 15.04.09ʛ. ɼʦ ʥʘʯʘʣʘ ʘʚʠʘʮʠʦʥʥʦʛʦ ʧʘʪʨʫ-

ʣʠʨʦʚʘʥʠʷ ʚʦʟʥʠʢʣʦ 18 ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʥʘ ʧʣʦʱʘʜʠ ʣʠʢʚʠʜʘʮʠʠ 3278,1 ʛʘ.   

ʈʦʩʪʫ ʧʦʞʘʨʥʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʚ 2009 ʛ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʤʘʣʦʩʥʝʞʥʘʷ ʟʠ-

ʤʘ ʠ ʟʘʩʫʰʣʠʚʳʡ ʧʝʨʠʦʜ ʚ ʘʧʨʝʣʝ, ʤʘʝ, ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʦʢʪʷʙʨʷ, ʧʝʨʚʦʡ ʧʦʣʦ-

ʚʠʥʝ ʥʦʷʙʨʷ, ʘ ʪʘʢʞʝ ʟʘʜʝʨʞʢʘ ʩ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝʤ ʜʣʷ  ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʧʨʦʚʝ-

ʜʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʚʳʞʠʛʘʥʠʡ ʩʫʭʠʭ 

ʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 1 -  ʂʣʘʩʩʳ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɽɸʆ 
 

 

ʊʘʙʣʠʮʘ 3 ï ʉʚʝʜʝʥʠʷ ʦ ʧʦʢʘʟʘʪʝʣʷʭ ʧʦʞʘʨʦʦʧʘʩʥʦʛʦ ʩʝʟʦʥʘ 2009 ʛʦʜʘ ʚ 

ʩʨʘʚʥʝʥʠʠ  ʩ ʧʨʦʰʝʜʰʠʤ 5-ʣʝʪʥʠʤ  ʧʝʨʠʦʜʦʤ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 
 

2009 ʛʦʜ 

ʉʨʝʜʥʠʡ  

ʟʘ 5 ʣʝʪ 

ɺ ʧʨʦʮʝʥʪʘʭ  ʦʪ 

 ʩʨʝʜʥʝʛʦ 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʦʞʘʨʦʦʧʘʩʥʦʛʦ 

ʩʝʟʦʥʘ, ʜʥʝʡ 
225 222 101,3 

ʅʘʧʨʷʞʝʥʥʦʩʪʴ ʧʦʞʘʨʦʦʧʘʩʥʦʛʦ ʩʝ-

ʟʦʥʘ, % 
58,6 43,4 135,0 > ʚ 1,4 ʨʘʟʘ 

ʉʨʝʜʥʷʷ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʦʜʥʦʛʦ ʧʦ-

ʞʘʨʘ, ʛʘ  
633,6 228,5 277,3 > ʚ 2,7 ʨʘʟ 

ʚ ʪ.ʯ. ʧʦʢʨʳʪʘʷ ʣʝʩʦʤ  ʛʘ  427,0 191,6 222,9> ʚ 2,2 ʨʘʟʘ 

ʇʨʦʮʝʥʪ ʦʙʥʘʨʫʞʝʥʠʷ, % 29,1 46,5 62,6 

ɺʩʝʛʦ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ: 185 90,6 204,2 > ʚ 2 ʨʘʟʘ 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ, ʛʘ 117216,0 21213,3 552,6 > ʚ 5,5 ʨʘʟ 

ɺ ʪʦʤ ʯʠʩʣʝ:     

ʚʝʨʭʦʚʳʭ ʧʦʞʘʨʦʚ    

ʢʦʣʠʯʝʩʪʚʦ 0 0.2  0 

ʧʣʦʱʘʜʴ, ʛʘ 0,0 192.0  0,0 

ʪʦʨʬʷʥʳʭ    

ʀʩʪʦʯʥʠʢ: ʆɸɻʋ çɹʘʟʘ ʘʚʠʘʮʠʦʥʥʦʡ ʦʭʨʘʥʳ ʣʝʩʦʚ ʧʦ ɽɸʆ 
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ʆʭʨʘʥʷʝʤʘʷ ʧʣʦʱʘʜʴ ʣʝʩʦʚ ɽɸʆ ʩʦʩʪʘʚʣʷʝʪ 2143,9 ʤʣʥ. ʛʘ. ʇʦ ʥʦʨʤʘʪʠʚʘʤ ʜʣʷ 

ʫʣʫʯʰʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚʦʟʥʠʢʘʶʱʠʭ 

ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ, ʪʨʝʙʫʶʪʩʷ ʦʢʦʣʦ 120 ʩʧʝʮʠʘʣʴʥʦ ʦʙʫʯʝʥʥʳʭ ʣʶʜʝʡ. ʌʘʢʪʠʯʝʩʢʠ 

ʥʘ 2009 ʛ. ʚ  ʆɻɸʋ çɸʚʠʘʣʝʩʦʦʭʨʘʥʘ ɽɸʆè  ʙʳʣʦ 20 ʜʝʩʘʥʪʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʧʨʦʰʣʠ 

ʥʘʜʣʝʞʘʱʫʶ ʧʦʜʛʦʪʦʚʢʫ ʠ ʦʙʫʯʝʥʠʝ. ɺ ʣʝʩʥʠʯʝʩʪʚʘʭ ʦʙʣʘʩʪʠ ʧʦ ʩʧʠʩʢʫ ʯʠʩʣʷʪʩʷ 

60 ʯʝʣʦʚʝʢ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʟʘʥʠʤʘʪʴʩʷ ʪʫʰʝʥʠʝʤ ʧʦʞʘʨʦʚ, ʥʦ ʦʥʠ ʥʝ ʧʨʦʭʦʜʠʣʠ 

ʩʧʝʮʠʘʣʴʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʠ ʦʙʫʯʝʥʠʝ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʩʣʘʙʦ ʧʦʜʛʦʪʦʚʣʝʥʳ. ɺ ʵʪʦʡ 

ʩʚʷʟʠ ʧʨʠʭʦʜʠʣʦʩʴ ʟʘʢʣʶʯʘʪʴ ʢʦʥʪʨʘʢʪʳ ʥʘ ʧʦʞʘʨʦʦʧʘʩʥʳʡ ʧʝʨʠʦʜ ʩ ʛʨʘʞʜʘʥʩʢʠʤ 

ʥʘʩʝʣʝʥʠʝʤ ʘʙʩʦʣʶʪʥʦ ʥʝʧʦʜʛʦʪʦʚʣʝʥʥʳʤ ʜʣʷ ʪʫʰʝʥʠʷ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʧʠʨʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ɽɸʆ ʟʘ ʧʦʩʣʝʜʥʠʝ 5 ʣʝʪ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʪʫʰʝ-

ʥʠʷ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʚ 2009 ʛʦʜʫ ʚ ʮʝʣʦʤ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʣʘʩʴ, ʯʪʦ, ʝʩʪʝʩʪʚʝʥʥʦ, 

ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʇʨʦʛʥʦʟʠʨʫʷ ʚʦʟ-

ʤʦʞʥʫʶ ʧʦʞʘʨʥʫʶ ʦʧʘʩʥʦʩʪʴ ʚ ʣʝʩʘʭ ʦʙʣʘʩʪʠ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʘʚʠʘʣʝʩʦʦʭ-

ʨʘʥʳ ʤʳ ʩʚʷʟʳʚʘʝʤ ʩ  ʨʝʰʝʥʠʝʤ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: ʩʚʦʝʚʨʝʤʝʥʥʳʤ ʬʠʥʘʥʩʠʨʦʚʘ-

ʥʠʝʤ ʧʦʞʘʨʥʳʭ ʩʣʫʞʙ, ʠʭ ʢʦʤʧʣʝʢʪʘʮʠʝʡ; ʩʚʦʝʚʨʝʤʝʥʥʳʤ ʦʧʦʚʝʱʝʥʠʝʤ ʥʘʩʝʣʝʥʠʷ 

ʚ ʜʥʠ ʩ ʧʦʚʳʰʝʥʥʦʡ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʴʶ;  ʫʚʝʣʠʯʝʥʠʝ ʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ 

ʣʝʩʥʳʭ ʧʦʩʝʣʢʘʭ ʠ ʜʨ. ʕʪʠ ʠ ʜʨʫʛʠʝ ʤʝʨʳ ʧʦʟʚʦʣʷʪ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʠʟʤʝʥʠʪʴ ʥʝʛʘ-

ʪʠʚʥʫʶ ʜʠʥʘʤʠʢʫ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ  ʚ ʦʙʣʘʩʪʠ.  

 

 

ʇʈʀʄɽʅɽʅʀɽ ɻʀʉ ɺ ʃɽʉʅʆʄ ʍʆɿʗʁʉʊɺɽ ʀ ʇʈʀ 

ʇʃɸʅʀʈʆɺɸʅʀʀ ʃɽʉʆɺʆɼʉʊɺɽʅʅʓʍ ʀʉʉʃɽɼʆɺɸʅʀʁ 
 

ɻʦʣʫʙʝʚ ɸ.ʉ., ʃʶʙʠʤʮʝʚ ɸ.ɺ. (ʉʇʙɻʃʊɸ, ʛ.ʉʇʙ, ʈʌ) 
 

This report about experience and possibilities using ArcGIS in Russian Forest-

ry, and forestry since. Here possible fiend answers on questions: Why need using GIS 

in Russian Forestry? What deferens between ArcGIS and Russian GIS programs? 

How possible using ArcGIS in Russian Forestry? 
 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ɻʀʉ ʚ ʨʦʩʩʠʡʩʢʦʤ ʣʝʩʥʦʤ ʭʦʟʷʡʩʪʚʝ ʫʞʝ ʥʝ ʥʦʚʦʩʪʴ. ʉʫʱʝʩʪ-

ʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʩʪʘʪʝʡ, ʢʥʠʛ ʥʘ ʵʪʫ ʪʝʤʫ, ʦʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠ ʧʦ-

ʣʦʚʠʥʘ ʧʦʪʝʥʮʠʘʣʘ ɻʀʉ. ʊʦ ʞʝ ʩʘʤʦʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʠ ʧʨʦ ʥʘʫʢʫ, ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʦ 

ʥʘʡʪʠ ʩʦʚʨʝʤʝʥʥʳʝ ʣʝʩʦʚʦʜʩʪʚʝʥʥʳʝ ʠ ʧʨʦʯʠʝ ʥʘʫʯʥʳʝ ʠʟʳʩʢʘʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ɻʀʉ. ʆʜʥʘʢʦ ʥʝʣʴʟʷ ʩʢʘʟʘʪʴ, ʯʪʦ ɻʀʉ ʪʘʤ ʩʦʚʩʝʤ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. ʇʦ ʩʫʪʠ, ʣʝʩʥʦʝ 

ʭʦʟʷʡʩʪʚʦ - ʵʪʦ ʨʘʙʦʪʘ ʩ ʟʝʤʣʝʡ ʠ ʣʝʩʦʤ, ʢʘʢ ʩ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʦʙʲʝʢʪʦʤ ʠ ʣʶʙʦʝ 

ʜʝʡʩʪʚʠʝ ʚʩʝʛʜʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʢʘʨʪʘʤʠ ʠ ʩʭʝʤʘʤʠ. ʕʪʫ ʬʫʥʢʮʠʶ ʥʘ ʩʝʙʷ ʠ ʙʝʨʫʪ 

ʦʪʝʯʝʩʪʚʝʥʥʳʝ ɻʀʉ ʧʨʦʜʫʢʪʳ, ʦʜʥʘʢʦ ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʥʝ ʩʪʦʠʪ ʥʘ ʤʝʩʪʝ, ʠ ʥʘ 

ʨʳʥʢʝ ʧʦʷʚʣʷʝʪʩʷ ʚʩʸ ʙʦʣʴʰʝ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʦʟʚʦʣʷʶʱʠʭ ʥʝ ʧʨʦʩʪʦ ʧʝ-

ʯʘʪʘʪʴ ʢʘʨʪʳ ʩ ʜʝʣʷʥʢʘʤʠ, ʘ ʚʳʧʦʣʥʷʪʴ ʩʣʦʞʥʝʡʰʠʝ ʧʦ ʩʪʨʫʢʪʫʨʝ ʘʥʘʣʠʟ, ʨʘʩʯʝʪʳ ʠ 

ʧʨʠʥʠʤʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʰʝʥʠʷ ʚ ʣʝʩʦʫʧʨʘʚʣʝʥʠʠ.   

ʇʦʵʪʦʤʫ ʜʣʷ ʥʘʯʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʦʙʨʘʪʴʩʷ, ʯʪʦ ʪʘʢʦʝ ɻʀʉ (ʛʝʦʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ)? ʇʦʜ ʵʪʠʤ ʩʣʦʚʦʩʦʯʝʪʘʥʠʝʤ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʩʦʚʤʝʩʪʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ (ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ) ʠʥʬʦʨʤʘʮʠʠ  ʚ ʚʠʜʝ ʢʘʨʪ ʠ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʘʭ ʚ ʚʠʜʝ ʪʘʙʣʠʮ. ʇʝʨʚʘʷ ʯʘʩʪʴ, ʘ ʠʤʝʥʥʦ ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ 
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ʠʥʬʦʨʤʘʮʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʣʶʜʴʤʠ ʜʦʚʦʣʴʥʦ ʜʘʚʥʦ, ʝʱʝ ʜʦ ʧʦʷʚʣʝʥʠʷ ʧʠʩʴʤʝʥ-

ʥʦʩʪʠ, ʘ ʠʤʝʥʥʦ ʚ ʚʠʜʝ ʨʠʩʫʥʢʦʚ ʠ ʩʭʝʤ ʦʪʦʙʨʘʞʘʚʰʠʭ ʨʘʩʧʦʣʦʞʝʥʠʝ ʤʝʩʪ 

ʧʨʦʞʠʚʘʥʠʷ ʧʣʝʤʝʥ ʥʘ ʩʢʘʣʘʭ. ɺʪʦʨʫʶ ʯʘʩʪʴ ʥʘʯʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʤʥʦʛʦ 

ʧʦʟʞʝ, ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʧʠʩʴʤʝʥʥʦʩʪʠ, ʚʠʜʝ ʧʨʦʩʪʳʭ ʪʘʙʣʠʮ. ʇʦʵʪʦʤʫ, ʧʨʦʩʪʦ 

ʨʠʩʫʷ ʢʘʨʪʳ ʠ ʦʪʜʝʣʴʥʦ ʠʩʧʦʣʴʟʫʷ ʪʘʢʩʘʮʠʦʥʥʳʝ ʦʧʠʩʘʥʠʷ, ʤʦʞʥʦ ʩʤʝʣʦ ʛʦʚʦ-

ʨʠʪʴ, ʯʪʦ ʪʘʢʠʝ ɻʀʉʳ ʫʰʣʠ ʥʝʜʘʣʝʢʦ ʦʪ ʢʘʤʝʥʥʦʛʦ ʚʝʢʘ.  

ʉʘʤʦ ʞʝ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ (ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ) ʧʦʷʚʠʣʦʩʴ ʧʨʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʠ ʪʘʙʣʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʧʨʠ ʧʦʤʦʱʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ ʤʘʰʠʥʘ ʧʨʦʩʪʦ ʚʠʜʠʪ, 

ʢʘʢ ʢʘʢʠʝ-ʣʠʙʦ ʜʘʥʥʳʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ.  

ʀʤʝʥʥʦ ʧʨʦ ʪʘʢʠʝ ɻʀʉ ʠ ʭʦʪʝʣʦʩʴ ʙʳ ʥʘʧʠʩʘʪʴ ʚ ʵʪʦʡ ʩʪʘʪʴʝ. ɺ ʢʘʯʝʩʪʚʝ 

ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʚʳʩʪʨʘʠʚʘʥʠʷ ʪʘʢʠʭ ɻʀʉ ʩʠʩʪʝʤ ʣʫʯʰʝ ʚʩʝʛʦ ʧʦʜʭʦʜʠʪ ʧʨʦ-

ʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʢʦʤʧʘʥʠʠ ERSI, ArcGIS.  

ɼʣʷ ʢʘʢʠʭ ʮʝʣʝʡ ʠʩʧʦʣʴʟʫʝʪʩʷ? ɺ ʣʝʩʥʦʤ ʭʦʟʷʡʩʪʚʝ ArcGIS  ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ 

ʩʣʘʙʦ. ʆʜʥʘʢʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʛʨʘʤʤʳ ʧʦʟʚʦʣʷʶʪ ʝʸ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ 

ʚʩʝʭ ʩʬʝʨʘʭ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʦʨʦʛ.  

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʟʘʛʦʪʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʦʙʩʣʝʜʦʚʘʥʠʝ ʫʯʘʩʪ-

ʢʘ, ʩ ʚʳʷʚʣʝʥʠʝʤ ʚʦʜʦʪʦʢʦʚ, ʙʠʦʪʦʧʦʚ, ʠ ʜʨʫʛʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʝʣʷʥʢʠ. ʀʭ ʨʘʩ-

ʧʦʣʦʞʝʥʠʝ ʦʪʤʝʯʘʝʪʩʷ GPS ʥʘʚʠʛʘʪʦʨʦʤ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʝʨʝʥʦʩʦʤ ʠʭ ʢʦʦʨ-

ʜʠʥʘʪ ʚ ʙʘʟʫ ʜʘʥʥʳʭ ArcGIS. ʕʪʦ ʧʦʟʚʦʣʠʪ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʢʘʨʪʳ ʫʯʝʩʪʴ ʚʩʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʢʨʝʪʥʦʡ ʜʝʣʷʥʢʠ. 

 
ʈʠʩʫʥʦʢ 1- ʈʘʟʤʝʪʢʘ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ ʥʘ ʠʩʩʣʝʜʫʝʤʦʤ ʦʙʲʝʢʪʝ 
 

ʇʨʠʤʝʨ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ArcGIS ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ 

ʨʠʩʫʥʢʝ 2.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ArcGIS ʧʦʟʚʦʣʷʝʪ ʫʧʨʦʩʪʠʪʴ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʥʝʢʦʪʦʨʳʝ 

ʦʧʝʨʘʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʣʝʩʦʚʦʜʩʪʚʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ. ʅʘʯʥʝʤ ʩ ʧʦʜʙʦʨʘ 

ʫʯʘʩʪʢʦʚ. ʉ ʧʦʤʦʱʴʶ ArcGIS ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʚʳʙʦʨʢʫ ʧʦʜʭʦʜʷʱʠʭ ʜʣʷ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʫʯʘʩʪʢʦʚ ʧʦ ʢʣʶʯʝʚʳʤ ʧʘʨʘʤʝʪʨʘʤ. ɺ ʢʘʯʝʩʪʚʝ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦ-

ʛʫʪ ʚʳʩʪʫʧʘʪʴ ʥʝ ʪʦʣʴʢʦ ʪʘʢʩʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʠ ʣʝʩʦʫʩʪ-

ʨʦʡʩʪʚʝ, ʥʦ ʠ ʪʘʢʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʙʣʠʟʦʩʪʴ ʜʦʨʦʛ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʘʷ ʩʝʪʴ, ʧʦʨʦʜ-

ʥʳʡ ʩʦʩʪʘʚ ʩʤʝʞʥʳʭ ʫʯʘʩʪʢʦʚ ʣʝʩʘ. ɺ ʠʪʦʛʝ ʧʦʣʫʯʘʝʤ ʧʦʣʥʳʡ ʩʧʠʩʦʢ ʚʳʜʝʣʦʚ, 

ʠʤʝʶʱʠʭ ʧʦʜʭʦʜʷʱʠʝ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʳ, ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ ʚʳʙʦʨʢʠ 
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ʤʦʞʥʦ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʚ ʚʠʜʝ ʢʘʨʪ, ʯʪʦ ʜʝʣʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʙʦʣʝʝ ʥʘʛʣʷʜʥʦʡ. 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʧʦʜʦʙʨʘʥʳ ʠʥʪʝʨʝʩʫʶʱʠʝ ʥʘʩ ʫʯʘʩʪʢʠ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ ʥʘ ʫʯʘʩʪʢʘʭ. ʏʪʦʙʳ ʚʳʙʦʨ ʨʘʩ-

ʧʦʣʦʞʝʥʠʷ ʥʝ ʚʣʠʷʣʘ ʩʫʙʲʝʢʪʠʚʥʘʷ ʦʮʝʥʢʘ ʠʩʧʦʣʥʠʪʝʣʷ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʚʥʦ-

ʤʝʨʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ.  

 
ʈʠʩʫʥʦʢ 2-ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʨʘʙʦʪʢʠ ʜʝʣʷʥʢʠ 

  

ɿʘʢʣʘʜʳʚʘʝʪʩʷ ʩʝʪʴ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ, ʰʘʛ ʩʝʪʠ ʙʫʜʝʪ ʚʘʨʴʠʨʦʚʘʪʴ ʚ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʮʝʣʝʡ ʠʩʩʣʝʜʦʚʘʥʠʷ. ArcGIS ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʵʪʦʪ ʧʨʦ-

ʮʝʩʩ ʠ ʧʦʣʫʯʠʪʴ ʨʝʟʫʣʴʪʘʪ, ʣʠʰʴ ʟʘʜʘʚ ʰʘʛ ʩʝʪʠ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ. ʂʘʞʜʦʡ 

ʧʣʦʱʘʜʢʝ ʧʨʠʩʚʘʠʚʘʶʪʩʷ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʠ ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ, 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʵʪʠ ʜʘʥʥʳʝ ʧʝʨʝʥʦʩʷʪʩʷ ʚ ʣʶʙʦʡ GPS ʥʘʚʠʛʘʪʦʨ. ʕʪʦ ʧʦʟʚʦʣʠʪ 

ʙʝʟ ʟʘʪʨʫʜʥʝʥʠʡ ʦʧʨʝʜʝʣʠʪʴ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ ʥʘ ʤʝʩʪʥʦʩʪʠ, ʘ 

ʪʘʢʞʝ ʧʨʦʚʦʜʠʪʴ ʤʥʦʛʦʢʨʘʪʥʳʝ ʧʦʚʪʦʨʥʳʝ ʦʙʩʣʝʜʦʚʘʥʠʷ.  

ʂʦʤʧʘʥʠʷ ESRI ʷʚʣʷʝʪʩʷ ʧʨʠʟʥʘʥʥʳʤ ʚʦ ʚʩʝʤ ʤʠʨʝ ʣʠʜʝʨʦʤ ʚʝʜʫʱʠʭ ɻʝʦʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʉʠʩʪʝʤ, ʩ ʫʯʝʪʦʤ ʧʝʨʝʜʦʚʳʭ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʨʘʩʪʫʱʠʭ ʪʨʝʙʦʚʘʥʠʡ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʊʘʢʦʡ ʫʩʧʝʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʢʦʤʧʘʥʠʠ ʦʙʲʷʩʥʷʝʪʩʷ ʨʘʟʚʠʪʦʡ ʩʪʨʫʢʪʫʨʦʡ ʢʦʤʧʘʥʠʠ. ɺ 

ʝʝ ʩʦʩʪʘʚ ʚʭʦʜʷʪ ʦʛʨʦʤʥʳʝ ʢʦʣʣʝʢʪʠʚʳ ʧʨʦʛʨʘʤʤʠʩʪʦʚ, ʢʦʪʦʨʳʝ ʨʘʟʚʠʚʘʶʪ ɻʀʉ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ. ʊʘʢ ʞʝ ʢʦʤʧʘʥʠʷ ʪʝʩʥʦ ʩʦʪʨʫʜʥʠʯʘʝʪ ʩ ʩʦʦʙʱʝʩʪʚʘʤʠ  

ɻʀʉ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʯʪʦ ʜʝʣʘʝʪ ʧʨʦʛʨʘʤʤʥʳʝ  ʧʨʦʜʫʢʪʳ ʵʣʘʩʪʠʯʥʳʤʠ ʠ ʣʝʛʢʦ ʧʦʜ-

ʩʪʨʘʠʚʘʝʤʳʤʠ ʧʦʜ ʣʶʙʫʶ ʟʘʜʘʯʫ. ʆʜʥʘʢʦ, ʥʘʤ ʥʫʞʥʦ ʨʝʰʘʪʴ ʢʦʥʢʨʝʪʥʳʝ ʟʘʜʘʯʠ ʚ 

ʣʝʩʥʦʤ ʭʦʟʷʡʩʪʚʝ, ʪʘʢʠʭ ʢʘʢ ʦʪʚʦʜʳ, ʚʳʧʦʣʥʝʥʠʷ ʣʝʩʦʫʯʝʪʘ ʠ ʣʝʩʥʦʡ ʪʘʢʩʘʮʠʠ, ʘ 

ʩʘʤʦʝ ʛʣʘʚʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʷ ʣʝʩʦʟʘʛʦʪʦʚʦʢ, ʚʳʧʦʣʥʝʥʠʝ ʘʥʘʣʠʟʘ, ʠ ʦʩʦʙʝʥʥʦ ʭʦʯʝʪ-

ʩʷ ʚʳʜʝʣʠʪʴ ʣʝʩʦʫʧʨʘʚʣʝʥʠʝ. ɼʣʷ ʵʪʦʛʦ ʥʘ ʙʘʟʝ ArcGIS ʩʦʟʜʘʝʪʩʷ ɻʀʉ ʧʨʦʝʢʪ ʜʣʷ 

ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ. ʊʫʪ ʘʙʩʦʣʶʪʥʦ ʫʤʝʩʪʝʥ ʚʦʧʨʦʩ çArcGIS ʠʤʝʝʪ ʚʳʩʦʢʫʶ 

ʩʪʦʠʤʦʩʪʴ, ʘ ʚ ʈʦʩʩʠʠ ʫʞʝ ʨʘʟʨʘʙʦʪʘʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ɻʀʉ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʨʝʰʝʥʠʷ 
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ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ, ʧʨʠʯʝʤ ʠʭ ʩʪʦʠʤʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʠ 

ʦʥʠ ʧʨʦʩʪʳ ʚ ʦʩʚʦʝʥʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠè. ʀ ʵʪʦʪ ʚʦʧʨʦʩ ʥʝʣʴʟʷ ʦʩʪʘʚʠʪʴ ʙʝʟ ʚʥʠ-

ʤʘʥʠʷ, ʪʘʢ ʢʘʢ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʚ ʈʦʩʩʠʠ ʠ ʩʪʨʘʥʘʭ ʉʅɻ ʥʘʢʦʧʣʝʥʦ ʜʦʩʪʘʪʦʯʥʦ ʦʧʳʪʘ 

ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ ʚ ʣʝʩʥʦʤ ʭʦʟʷʡʩʪʚʝ, ʘ ʦʩʦʙʝʥʥʦ ʚ ʣʝʩʥʦʡ 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ, ʢ ʧʨʠʤʝʨʫ, ʩʠʩʪʝʤʳ ʃʋɻʀʉ, ʊʦʧʦʣʴ, L-Tool, Formap, ʊʫʨʙʦ ʪʘʢʩʘ-

ʪʦʨ, ɸʙʨʠʩ ʠ ʧʨʦʯʠʝ. ɺʩʝ ʵʪʠ ʧʨʦʛʨʘʤʤʳ ʧʠʩʘʣʠʩʴ ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ, 

ʠ ʢʘʞʜʘʷ ʠʩʧʦʣʴʟʫʝʪ ʩʚʦʡ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʬʦʨʤʘʪ, ʠ ʪʘʢʠʝ ʜʘʥʥʳʝ, ʢʘʢ ʪʦʧʦʛʨʘ-

ʬʠʯʝʩʢʠʝ ʢʘʨʪʳ ʠʣʠ ʬʦʪʦʩʥʠʤʢʠ, ʤʦʛʫʪ ʠʤʧʦʨʪʠʨʦʚʘʪʴ ʚ ʵʪʠ ʧʨʦʛʨʘʤʤʳ ʣʠʰʴ ʨʘʟ-

ʨʘʙʦʪʯʠʢʠ. ʌʫʥʢʮʠʦʥʘʣ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʧʨʝʜʝʣʝʥ ʟʘʨʘʥʝʝ, 

ʠ, ʝʩʣʠ ʧʦʷʚʣʷʝʪʩʷ ʢʘʢʘʷ-ʣʠʙʦ ʥʝʩʪʘʥʜʘʨʪʥʘʷ ʟʘʜʘʯʘ, ʨʝʘʣʠʟʦʚʘʪʴ ʝʝ ʚ ʥʠʭ ʤʦʞʥʦ 

ʣʠʰʴ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʨʘʟʨʘʙʦʪʯʠʢʘ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʷ ʭʦʯʫ ʚʳʩʪʨʦʠʪʴ ʩʧʝʮʠʘʣʴʥʳʡ 

ʘʣʛʦʨʠʪʤ ʘʥʘʣʠʟʘ ʣʝʩʬʦʥʜʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʝʟʦʥʘ ʟʘʛʦʪʦʚʢʠ, ʦʪʜʘʣʝʥʥʦʩʪʠ ʦʪ 

ʪʝʨʤʠʥʘʣʘ, ʠʣʠ ʚʝʨʭʥʝʛʦ ʩʢʣʘʜʘ, ʢʘʯʝʩʪʚʘ ʜʦʨʦʛ, ʟʘʪʨʘʪ ʥʘ ʠʭ ʨʝʤʦʥʪ ʠ ʧʨʦʯʠʭ ʫʩ-

ʣʦʚʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝ ʪʦʣʴʢʦ ʪʘʢʩʘʮʠʦʥʥʳʭ ʜʘʥʥʳʭ, ʥʦ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʬʘʢʪʦʨʘ, ʩʝʪʝʚʦʛʦ ï ʜʦʨʦʞʥʦʛʦ, ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʛʦ. 

ʈʘʙʦʪʘ ʚ ʧʨʦʛʨʘʤʤʝ ArcGIS ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʧʨʠʥʮʠʧʠʘʣʴʥʳʤ ʧʦʜʭʦ-

ʜʦʤ, ʪʘʢ ʢʘʢ ʧʨʦʝʢʪ ʚʳʩʪʨʘʠʚʘʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʧʦʜ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʜʣʷ ʨʝʰʝʥʠʷ 

ʠʤʝʥʥʦ ʪʝʭ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʧʝʨʝʜ ʩʦʙʦʡ ʩʪʘʚʠʪ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʠ ʚʳʩʪʨʘʠʚʘʪʴ ʘʣʛʦ-

ʨʠʪʤʳ ʜʣʷ ʠʭ ʨʝʰʝʥʠʷ ʤʦʞʝʪ ʦʥ ʩʘʤ. ʊʘʢ ʦʩʥʦʚʥʳʤʠ ʧʣʶʩʘʤʠ ʵʪʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷ-

ʝʪʩʷ ʯʝʪʢʦʝ ʩʠʩʪʝʤʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʜʘʥʥʳʭ, ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʠ ʫʧʨʘʚʣʝʥʠʝ ʠʤʠ. 

ʇʨʦʛʨʘʤʤʘ ʠʤʝʝʪ ʦʛʨʦʤʥʳʡ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʣʶʙʳʭ ʟʘʜʘʯ.  ʀʟ 

ʤʠʥʫʩʦʚ ʧʨʦʛʨʘʤʤʳ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʝʝ ʜʦʨʦʛʦʚʠʟʥʫ, ʦʨʠʝʥʪʠʨʦʚʦʯʥʘʷ ʩʪʦʠʤʦʩʪʴ 

ʥʘʙʦʨʘ ʧʨʦʛʨʘʤʤ ArcView 10 ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 76 000 ʨʫʙ., ʘ ʪʘʢʞʝ,  ʟʘ ʩʯʝʪ ʙʦʣʴ-

ʰʦʛʦ ʥʘʙʦʨʘ ʬʫʥʢʮʠʦʥʘʣʘ, ʥʝʧʨʦʩʪʘ ʚ ʦʩʚʦʝʥʠʠ. ʅʦ ʪʫʪ ʥʫʞʥʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʧʦʣʴ-

ʟʦʚʘʥʠʝ ʚ ʧʨʦʛʨʘʤʤʝ ʨʘʟʜʝʣʝʥʦ ʥʘ ʥʝʩʢʦʣʴʢʦ ʫʨʦʚʥʝʡ: 

1. ʇʦʣʴʟʦʚʘʪʝʣʠ ï ʧʨʦʩʤʦʪʨ ʜʘʥʥʳʭ, ʠʭ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ, ʜʦʙʘʚʣʝʥʠʝ ʥʦ-

ʚʳʭ, ʘʥʘʣʠʟ.  

2. ɻʀʉ-ʠʥʞʝʥʝʨ ï ʆʨʛʘʥʠʟʘʮʠʷ ɻʀʉ ʧʨʦʝʢʪʘ, ʩʦʩʪʘʚʣʝʥʠʝ ʩʭʝʤ ʨʘʙʦʪʳ 

ʧʨʦʛʨʘʤʤʳ.  

3. ʇʨʦʛʨʘʤʤʠʩʪ ï ʇʠʰʝʪ ʩʧʝʮʠʘʣʴʥʳʝ ʤʦʜʫʣʠ, ʠʟʤʝʥʷʝʪ ʢʦʜ ʧʨʦʛʨʘʤʤ. 

ʀʟ ʧʨʠʚʝʜʝʥʥʦʛʦ ʩʧʠʩʢʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚʠʜʥʦ, ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʥʝ ʦʙʷʟʘ-

ʪʝʣʴʥʦ ʦʙʣʘʜʘʪʴ ʩʧʝʮʠʘʣʴʥʳʤ ɻʀʉ ʦʙʨʘʟʦʚʘʥʠʝʤ ʠ ʦʪʣʠʯʥʦ ʚʣʘʜʝʪʴ ʢʦʤʧʴʶʪʝ-

ʨʦʤ, ʠʤ ʜʦʩʪʘʪʦʯʥʦ ʦʩʚʦʠʪʴ ʙʘʟʦʚʳʝ ʦʩʥʦʚʳ. ɻʀʉ ʠʥʞʝʥʝʨ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ 

ʜʦʩʪʘʪʦʯʥʳʤ ʥʘʙʦʨʦʤ ʩʧʝʮʠʘʣʴʥʳʭ ʟʥʘʥʠʡ, ʢʘʢ ʚ ɻʀʉ, ʪʘʢ ʠ ʚ ʩʧʝʮʠʘʣʠʟʘʮʠʠ 

ʜʣʷ ʢʦʪʦʨʦʡ ʦʥ ʦʨʛʘʥʠʟʫʝʪ ɻʀʉ ʧʨʦʝʢʪ, ʦʜʥʘʢʦ ʝʤʫ ʥʝʦʙʷʟʘʪʝʣʴʥʦ ʚʣʘʜʝʪʴ ʧʨʦ-

ʛʨʘʤʤʥʳʤ ʷʟʳʢʦʤ, ʘ ʣʠʰʴ ʦʩʚʦʠʪʴ ʷʟʳʢ ʧʦʩʪʨʦʝʥʠʷ ʟʘʧʨʦʩʦʚ, ʜʣʷ ʵʪʦʛʦ ʜʦʩʪʘ-

ʪʦʯʥʦ ʧʦʥʠʤʘʪʴ ʧʨʦʩʪʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ <,>,= . ʇʨʦʛʨʘʤʤʠʩʪ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʥʝ ʚʥʠʢʘʝʪ ʚ ʩʧʝʮʠʘʣʠʟʘʮʠʶ, ʟʘʪʦ ʦʙʣʘʜʘʝʪ ʟʥʘʥʠʷʤʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʷʟʳʢʘ, ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʩʘʤʦʡ ʧʣʘʪʬʦʨʤʳ, ʦʥ ʨʘʙʦʪʘʝʪ ʚ ʢʦʤʧʘʥʠʠ ESRI, ʠʣʠ ʯʘ-

ʩʪʥʳʭ ʬʠʨʤʘʭ ʟʘʥʠʤʘʶʱʠʭʩʷ ʥʘʧʠʩʘʥʠʝʤ ʧʦʜʧʨʦʛʨʘʤʤ ʜʣʷ ArcGIS. 

ʅʘ ʧʨʝʜʧʨʠʷʪʠʠ ʣʝʩʥʦʛʦ ʩʝʢʪʦʨʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʨʘʟʤʝʨʦʚ ʠ ʧʦʩʪʘʚ-

ʣʝʥʥʳʭ ʮʝʣʝʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ ɻʀʉïʠʥʞʝʥʝʨ ʜʣʷ ʚʳʩʪʨʘʠʚʘʥʠʷ ʠ 

ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʩʭʝʤʳ ʨʘʙʦʪʳ ɻʀʉ ʧʨʦʝʢʪʘ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʣʘʥʠʨʦʚʘʥʠʝ, ʘʥʘʣʠʟ, ʩʦʩʪʘʚʣʝʥʠʷ ʬʦʨʤ ʠ ʦʪʯʝʪʦʚ ʧʦ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʶ. ʆʨʛʘ-

ʥʠʟʫʝʪ ʩʭʝʤʫ ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʦʩʥʦʚʝ ʝʜʠʥʦʡ ʙʘʟʦʡ ʜʘʥʥʳʭ. ʊʘʢʫʶ ʩʭʝ-
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ʤʫ ʨʘʙʦʪʳ ʤʦʞʥʦ ʩʨʘʚʥʠʪʴ ʩ ʨʘʙʦʪʦʡ ʘʪʦʤʥʦʡ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʠ ʨʘʙʦʪʦʡ ʦʧʝʨʘ-

ʪʦʨʘ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʟʘ ʧʫʣʴʪʦʤ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʜʣʷ ʢʦʥʪʨʦʣʷ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ, ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʥʘ ʥʝʡ.  

 

 

ʈɸɿʈɸɹʆʊʂɸ ɸʃɻʆʈʀʊʄɸ ʈɸʉʏɽʊɸ ʄɸʂʉʀʄɸʃʔʅʆɻʆ 

ɺɽʉɸ ʊʈɸʅʉʇʆʈʊʀʈʋɽʄʆɻʆ ɻʈʋɿɸ 
 

ɻʦʨʷʝʚ ɸ.ʉ. (ɹʨɻʋ, ʛ. ɹʨʘʪʩʢ, ʈʌ) 
 

We examine the conditions of efficiency of the cleaner coastal lakes and reser-

voirs of wood in the dried state. An algorithm calculates the maximum weight of car-

go, which device is capable of transporting. 
 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʫʩʪʨʦʡʩʪʚʦ (ʨʠʩ.1) ʜʣʷ ʦʯʠʩʪʢʠ ʙʝʨʝʛʦʚʦʡ ʟʦʥʳ ʦʟʝʨ ʠ ʚʦ-

ʜʦʭʨʘʥʠʣʠʱ ʦʪ ʜʨʝʚʝʩʠʥʳ ʚ ʦʙʩʦʭʰʝʤ ʩʦʩʪʦʷʥʠʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʜʦʩʪʘʚʢʠ ʩʚʝʞʝ-

ʩʨʫʙʣʝʥʥʦʡ ʜʨʝʚʝʩʠʥʳ ʩ ʙʝʨʝʛʦʚʦʡ ʟʦʥʳ ʚ ʘʢʚʘʪʦʨʠʶ [1,2].  

ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ  ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʙʦʨʝ ʜʨʝʚʝʩʠʥʳ ʚ ʙʝʨʝʛʦʚʦʡ ʟʦʥʝ ʩ ʧʦ-

ʤʦʱʴʶ ʫʩʪʨʦʡʩʪʚʘ, ʚʳʧʦʣʥʝʥʥʦʛʦ  ʚ ʚʠʜʝ ʧʦʥʪʦʥʘ, ʥʘ ʧʘʣʫʙʝ ʢʦʪʦʨʦʛʦ ʨʘʩʧʦʣʘ-

ʛʘʝʪʩʷ ʣʝʙʝʜʢʘ, ʤʘʯʪʘ ʢʘʥʘʪʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʢʘʥʘʪʥʦ-ʙʣʦʯʥʘʷ ʩʠʩʪʝʤʘ, ʩʦʝʜʠ-

ʥʷʶʱʘʷ ʧʣʘʚʫʯʝʝ ʦʩʥʦʚʘʥʠʝ ʩ ʙʝʨʝʛʦʤ. ʉʦʙʨʘʥʥʘʷ ʜʨʝʚʝʩʠʥʘ ʜʦʩʪʘʚʣʷʝʪʩʷ ʥʝ-

ʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʘʢʚʘʪʦʨʠʶ, ʛʜʝ ʦʥʘ ʩʦʙʠʨʘʝʪʩʷ ʪʦʧʣʷʢʦʧʦʜʲʝʤʥʳʤ ʘʛʨʝʛʘʪʦʤ ʠ 

ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʧʫʯʢʠ ʩʧʣʦʪʦʯʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ, ʣʠʙʦ ʫʢʣʘʜʳʚʘʝʪʩʷ ʥʘ ʧʦʥʪʦʥ. 

ʊʝʭʥʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ ʥʘʧʨʘʚʣʝʥ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʠ ʢʘʯʝʩʪʚʝʥʥʫʶ ʦʯʠʩʪʢʫ 

ʙʝʨʝʛʦʚʦʡ ʟʦʥʳ ʦʟʝʨ ʠ ʚʦʜʦʭʨʘʥʠʣʠʱ ʚ ʤʝʩʪʘʭ, ʛʜʝ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ ʧʨʠʤʝʥʝʥʠʝ 

ʜʨʫʛʦʡ ʪʝʭʥʠʢʠ, ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʤʘʰʠʥ, ʫʯʘʩʪʚʫʶʱʠʭ ʧʨʠ ʩʙʦʨʝ ʘʚʘʨʠʡ-

ʥʦʡ ʜʨʝʚʝʩʠʥʳ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʙʦʨʘ ʜʨʝʚʝʩʠʥʳ. 

 
1 - ʧʣʘʚʫʯʝʝ ʦʩʥʦʚʘʥʠʝ; 2 ï ʣʝʙʝʜʢʘ; 3 - ʚʦʟʚʨʘʪʥʳʡ ʢʘʥʘʪ; 4 - ʨʘʙʦʯʠʡ ʪʨʝʣʝʚʦʯʥʳʡ ʢʘ-

ʥʘʪ; 5 - ʪʨʝʣʝʚʦʯʥʘʷ ʤʘʯʪ; 6 ï ʨʘʩʪʷʞʢʠ; 7,8 - ʥʘʧʨʘʚʣʷʶʱʠʝ ʙʣʦʢʠ; 9 ï ʘʢʚʘʪʦʨʠʷ ʚʦʜʦʭʨʘʥʠ-

ʣʠʱʘ; 10 - ʙʝʨʝʛʦʚʘʷ ʟʦʥʘ; 11 - ʧʨʠʮʝʧʥʦʝ ʫʩʪʨʦʡʩʪʚʦ; 12 ï ʩʦʙʨʘʥʥʘʷ ʜʨʝʚʝʩʠʥʘ; 13 - ʫʛʣʦ-

ʚʳʝ ʥʘʧʨʘʚʣʷʶʱʠʝ ʙʣʦʢʠ; 14 ï ʚʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʤʘʯʪʘ.   

ʈʠʩʫʥʦʢ 1 - ʆʙʱʘʷ ʩʭʝʤʘ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚʘ 
 

ʇʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʛʨʫʟʘ ʝʛʦ ʚʝʩ ʯʝʨʝʟ ʥʘʪʷʞʝʥʠʝ ʢʘʥʘʪʘ ʙʫʜʝʪ ʧʝʨʝʜʘ-

ʚʘʪʴʩʷ ʥʘ ʦʧʦʨʳ ʢʘʥʘʪʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʚ ʥʠʭ ʙʫʜʝʪ ʚʦʟʥʠʢʘʪʴ ʠʟ-

ʛʠʙʘʶʱʠʡ ʤʦʤʝʥʪ.  ʊʨʝʣʝʚʦʯʥʘʷ ʤʘʯʪʘ ʫʩʪʨʦʡʩʪʚʘ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʧʣʘʚʫʯʝʤ 

ʦʩʥʦʚʘʥʠʠ, ʧʦʵʪʦʤʫ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʤʦʤʝʥʪʘ ʧʦʥʪʦʥ ʙʫʜʝʪ ʥʘʢʣʦʥʷʪʴʩʷ ʥʘ ʥʝ-

ʢʦʪʦʨʳʡ ʫʛʦʣ. 
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ʈʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʜʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʙʫʜʝʪ ʦʛʨʘʥʠʯʝʥʘ ʫʩʣʦʚʠʝʤ ʥʝʧʨʝ-

ʚʳʰʝʥʠʷ ʫʛʣʘ ʥʘʢʣʦʥʘ ʧʦʥʪʦʥʘ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʟʥʘʯʝʥʠʷ. ʉʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʤʘʢʩʠʤʘʣʴʥʳʡ ʚʝʩ ʛʨʫʟʘ, ʢʦʪʦʨʳʡ ʫʩʪʨʦʡʩʪʚʦ 

ʩʧʦʩʦʙʥʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴ [3].   

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʝʩʘ ʛʨʫʟʘ, ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʦʛʦ ʢʘʥʘʪʥʦʡ 

ʫʩʪʘʥʦʚʢʦʡ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʧʦʨʷʜʦʢ ʜʝʡʩʪʚʠʡ, ʚ ʢʦʪʦʨʦʤ ʙʫʜʫʪ ʚʝʩ-

ʪʠʩʴ ʚʩʝ ʧʦʩʣʝʜʫʶʱʠʝ ʨʘʩʯʝʪʳ. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʥʘʪʷʞʝʥʠʝ ʢʘʥʘʪʘ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʜʦʧʫʩʪʠʤʳʤ ʥʘʪʷʞʝʥʠʝʤ 

ʢʘʥʘʪʘ ʠʣʠ ʤʘʢʩʠʤʘʣʴʥʳʤ ʪʷʛʦʚʳʤ ʫʩʠʣʠʝʤ ʣʝʙʝʜʢʠ.  

ʂʘʥʘʪ, ʩʦʛʣʘʩʥʦ ʜʝʡʩʪʚʫʶʱʠʤ ʧʨʘʚʠʣʘʤ ɻʦʩʪʝʭʥʘʜʟʦʨʘ, ʚʳʙʠʨʘʝʪʩʷ ʧʦ  

ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʥʘʪʷʞʝʥʠʶ ʊʪʘʭ ʢʘʥʘʪʘ.  

ʊʪʘʭ ʢʘʥʘʪʘÒʊʨʘʟʨ : [n],                                              (1) 

ʛʜʝ ʊʨʘʟʨ - ʨʘʟʨʫʰʘʶʱʘʷ ʥʘʛʨʫʟʢʘ ʜʣʷ ʮʝʣʦʛʦ ʢʘʥʘʪʘ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʥʘ ʦʩʥʦ-

ʚʘʥʠʠ ʜʝʡʩʪʚʫʶʱʠʭ ʩʪʘʥʜʘʨʪʦʚ ʥʘ ʩʪʘʣʴʥʳʝ ʢʘʥʘʪʳ; [n] -    ʥʦʨʤʘʪʠʚʥʳʡ ʢʦʬɻ-

ʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ ʥʘ ʨʘʩʪʷʞʝʥʠʝ, ʚʝʣʠʯʠʥʫ ʢʦʪʦʨʦʛʦ ʜʣʷ ʚʨʝʤʝʥʥʳʭ 

ʧʦʜʚʝʩʥʳʭ ʣʝʩʦʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʪʘʥʦʚʦʢ  ʤʦʞʥʦ ʧʨʠʥʠʤʘʪʴ ʨʘʚʥʦʡ 1,75-2,0. 

ʇʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʧʘʩʧʦʨʪʫ ʣʝʙʝʜʢʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʪʷʛʦʚʦʝ 

ʫʩʠʣʠʝ ʊʪʘʭ ʣʝʙʝʜʢʠ.  

ʉʨʘʚʥʠʚʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʪʷʛʦʚʦʝ ʫʩʠʣʠʝ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʥʘʪʷʞʝʥʠʝ ʢʘ-

ʥʘʪʘ, ʠ ʚ ʜʘʣʴʥʝʡʰʠʝ ʨʘʩʯʝʪʳ ʧʨʠʥʠʤʘʝʪʩʷ ʤʝʥʴʰʝʝ ʠʟ ʟʥʘʯʝʥʠʡ.  

ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʪʷʛʦʚʦʝ ʫʩʠʣʠʝ ʣʝʙʝʜʢʠ ʙʦʣʴʰʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʪʷʞʝʥʠʷ 

ʢʘʥʘʪʘ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʚʩʪʨʘʠʚʘʝʤʫʶ ʚ ʣʝʙʝʜʢʫ ʤʫʬʪʫ ʧʨʝʜʝʣʴʥʦʛʦ 

ʤʦʤʝʥʪʘ ʠʣʠ ʩʠʩʪʝʤʫ ʘʚʪʦʤʘʪʠʢʠ, ʩʨʘʙʘʪʳʚʘʶʱʫʶ ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʤʘʢʩʠ-

ʤʘʣʴʥʦʛʦ ʥʘʪʷʞʝʥʠʷ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦ ʟʘʜʘʥʥʦʤʫ ʥʘʠʙʦʣʴʰʝʤʫ ʥʘʪʷʞʝʥʠʶ ʢʘʥʘʪʘ ʊmax ʧʦ-

ʪʨʝʙʥʦʛʦ ʥʘʯʘʣʴʥʦʛʦ ʤʦʥʪʘʞʥʦʛʦ ʥʘʪʷʞʝʥʠʷ ʢʘʥʘʪʘ ʊ0 ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʩʫʱʝʩʪʚʫʶʱʠʤ ʫʨʘʚʥʝʥʠʝʤ: 
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ʛʜʝ ʊ0 ï ʥʘʯʘʣʴʥʦʝ ʤʦʥʪʘʞʥʦʝ ʥʘʪʷʞʝʥʠʝ ʢʘʥʘʪʘ, ʢʅ; ʊʤʘʭ ï ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʥʘʪʷʞʝʥʠʝ ʢʘʥʘʪʘ, ʢʅ; ɽ ï ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʢʘʥʘʪʘ, ʢʇʘ; F ï ʧʣʦʱʘʜʴ ʩʝʯʝʥʠʷ 

ʢʘʥʘʪʘ, ʤ
2
; ʈ ï ʚʝʩ ʛʨʫʟʘ, ʢʅ; q ï ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʥʘʛʨʫʟʢʠ ʦʪ 1 ʤ ʢʘʥʘʪʘ, ʢʅ/ʤ; Ŭ 

ï ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʳʡ ʫʛʦʣ ʥʘʢʣʦʥʘ ʭʦʨʜʳ ʧʨʦʣʝʪʘ, ʨʘʜ; l i ï ʜʣʠʥʘ i-ʛʦ ʧʨʦʣʝʪʘ 

ʤʝʞʜʫ ʦʧʦʨʘʤʠ, ʤ; lxï ʜʣʠʥʘ ʟʘʛʨʫʞʝʥʥʦʛʦ ʧʨʦʣʝʪʘ ʧʦʩʣʝ ʜʝʬʦʨʤʘʮʠʠ, ʤ. 

ʈʝʰʘʷ ʫʨʘʚʥʝʥʠʝ (2) ʥʘʭʦʜʠʤ ʥʘʯʘʣʴʥʦʝ ʤʦʥʪʘʞʥʦʝ ʥʘʪʷʞʝʥʠʝ ʢʘʥʘʪʘ ʢʘʢ 

ʬʫʥʢʮʠʶ ʦʪ ʛʨʫʟʘ ʊ0=f(P). 



 40 

ʀʟʚʝʩʪʥʦ ʫʨʘʚʥʝʥʠʝ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʢʘʥʘʪʘ ʜʣʷ ʤʥʦʛʦʧʨʦʣʝʪʥʦʡ ʩʭʝʤʳ 

ʝʛʦ ʥʘʚʝʩʢʠ (3), ʩʚʷʟʳʚʘʶʱʝʝ ʥʘʯʘʣʴʥʦʝ ʤʦʥʪʘʞʥʦʝ ʥʘʪʷʞʝʥʠʝ ʊ0 ʠ ʢʦʥʝʯʥʦʝ 

ʥʘʪʷʞʝʥʠʝ ʊʤʘʭ ʧʨʠ ʧʨʦʠʟʚʦʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʛʨʫʟʘ ʈ ʚ ʦʜʥʦʤ ʠʟ ʧʨʦʣʝʪʦʚ ʜʣʠ-

ʥʦʡ lx. 
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ʛʜʝ ʘʭ ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʛʦʣʦʚʥʦʡ ʤʘʯʪʳ ʜʦ ʛʨʫʟʘ, ʤ; bx ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʳʣʦ-

ʚʦʡ ʤʘʯʪʳ ʜʦ ʛʨʫʟʘ, ʤ.    

ʇʦʜʩʪʘʚʣʷʷ ʚ ʫʨʘʚʥʝʥʠʝ (3) ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʚʝʣʠʯʠʥʳ ʘ ʪʘʢʞʝ ʊ0=f(P), ʨʝʰʘ-

ʝʤ ʵʪʦ ʫʨʘʚʥʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʩʘ ʛʨʫʟʘ ʈmax. 

ɼʣʷ ʜʘʣʴʥʝʡʰʠʭ ʨʘʩʯʝʪʦʚ ʧʨʠʥʠʤʘʝʤ, ʯʪʦ ʨʝʘʢʮʠʷ ʚ ʦʧʦʨʝ  R= ʈmax, ʪ.ʢ. ʨʝ-

ʘʢʮʠʶ (ʨʠʩ. 2)  ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ: 

max
max

max P
ba

bP
R @

+

Ö
= .                                    (4) 

ʊʦʛʜʘ ʤʦʤʝʥʪ, ʧʨʠʣʦʞʝʥʥʳʡ ʢ ʦʧʦʨʝ, ʙʫʜʝʪ ʨʘʚʝʥ:       

  ʄʦʧʦʨ=r ʈmaxĀ ʩ .                                        (5) 

 
ʘ ï  ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʛʦʣʦʚʥʦʡ ʤʘʯʪʳ ʜʦ ʛʨʫʟʘ, ʤ; b ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʳʣʦʚʦʡ 

ʤʘʯʪʳ ʜʦ ʛʨʫʟʘ, ʤ; ʩ ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʦʧʦʨʳ ʜʦ ʪʦʯʢʠ ʟʘʢʨʝʧʣʝʥʠʷ (ʧʣʝʯʦ ʤʦ-

ʤʝʥʪʘ), ʤ. 

ʈʠʩʫʥʦʢ 2 - ʉʭʝʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʛʨʫʟʦʢ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ 

 

ʇʨʠʨʘʚʥʠʚʘʷ  ʄʦʧʦʨʳ ʢ ʤʦʤʝʥʪʫ ʜʠʬʬʝʨʝʥʪʘ ʄ ʦʧʨʝʜʝʣʷʝʪʩʷ  ʫʛʦʣ ʥʘʢʣʦʥʘ 

ű: 

gbl

cP

ÖÖÖ

Ö
=

r
j

3

max3
.                                      (6) 

ʇʦ ʚʳʚʝʜʝʥʥʦʡ ʬʦʨʤʫʣʝ (6) ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʛʦʣ ʥʘʢʣʦʥʝʥʠʷ ʧʣʘʚʫʯʝʛʦ ʦʩ-

ʥʦʚʘʥʠʷ ʫʩʪʨʦʡʩʪʚʘ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʜʨʝʚʝʩʠʥʳ.  

ɼʘʣʝʝ ʧʦʣʫʯʝʥʥʳʡ ʫʛʦʣ ʥʘʢʣʦʥʘ ű ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ ʜʦʧʫʩʢʘʝʤʳʤ  ʟʥʘʯʝʥʠʝʤ  

[ű]. ʇʦʩʣʝ ʵʪʦʛʦ ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʫʩʪʨʦʡʩʪʚʘ ʧʨʠ ʟʘʜʘʥʥʳʭ 

ʧʘʨʘʤʝʪʨʘʭ.  
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ɻʨʘʬʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʠʪʴ ʘʣʛʦʨʠʪʤ ʨʘʩʯʝʪʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʝʩʘ ʪʨʘʥʩʧʦʨ-

ʪʠʨʫʝʤʦʛʦ ʛʨʫʟʘ ʤʦʞʥʦ ʚ ʚʠʜʝ ʙʣʦʢ ï ʩʭʝʤʳ (ʨʠʩ.3). 

 
ʈʠʩʫʥʦʢ 3 - ɹʣʦʢ ï ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʘ ʨʘʩʯʝʪʘ 

 
ʃʠʪʝʨʘʪʫʨʘ 

1. ʇʘʪ. 2394421 ʈʦʩʩʠʡʩʢʘʷ ʬʝʜʝʨʘʮʠʷ, ʄʇʂ
7
 ɸ 01 G 23/00, ɺ 65 G 69/20. ʉʧʦʩʦʙ ʜʦʩ-

ʪʘʚʢʠ ʦʙʩʦʭʰʝʡ ʘʚʘʨʠʡʥʦʡ ʜʨʝʚʝʩʠʥʳ ʚ ʘʢʚʘʪʦʨʠʶ ʦʟʝʨ ʠ ʚʦʜʦʭʨʘʥʠʣʠʱ ʠ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ 

ʝʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ  [ʊʝʢʩʪ] / ɻʦʨʷʝʚ ɸ.ʉ., ɾʫʢ ɸ.ʖ.; ʟʘʷʚʠʪʝʣʴ ʠ ʧʘʪʝʥʪʦʦʙʣʘʜʘʪʝʣʴ ɻʆʋ 

ɺʇʆ ɹʨʘʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ. - ˉ 2009104281/12; ʟʘʷʚʣ. 09.02.2009; ʦʧʫʙʣ. 

20.07.2010, ɹʶʣ. ˉ20. ï 1ʩ. 

2. ʇʘʪ. 83737 ʈʦʩʩʠʡʩʢʘʷ ʬʝʜʝʨʘʮʠʷ, ʄʇʂ
7
 ɺ 60 ʈ 1/00. ʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʩʙʦʨʘ ʠ ʜʦʩʪʘʚ-

ʢʠ ʦʙʩʦʭʰʝʡ ʘʚʘʨʠʡʥʦʡ ʜʨʝʚʝʩʠʥʳ [ʊʝʢʩʪ] / ɻʦʨʷʝʚ ɸ.ʉ., ɾʫʢ ɸ.ʖ., ʋʛʨʶʤʦʚ ɹ.ʀ.; ʟʘʷʚʠ-

ʪʝʣʴ ʠ ʧʘʪʝʥʪʦʦʙʣʘʜʘʪʝʣʴ ɻʆʋ ɺʇʆ ɹʨʘʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ. - ˉ 

2009107548/22; ʟʘʷʚʣ. 02.03.2009; ʦʧʫʙʣ. 20.06.2009, ɹʶʣ. ˉ17. ï 1ʩ. 

3. ɻʦʨʷʝʚ, ɸ.ʉ. ʆʙʦʩʥʦʚʘʥʠʝ ʩʧʦʩʦʙʘ ʩʙʦʨʘ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʜʨʝʚʝʩʠʥʳ ʚ ʙʝʨʝʛʦʚʦʡ 

ʟʦʥʝ ʚʦʜʦʭʨʘʥʠʣʠʱ [ʊʝʢʩʪ] / ɸ.ʉ. ɻʦʨʷʝʚ // ʜʠʩ. ʢ.ʪ.ʥ. - ɹʨʘʪʩʢ, 2009. ï 134 ʩ. 

 

 
  

ʥʘʯʘʣʦ 

ʀʩʭʦʜʥʳʝ ʜʘʥ-

ʥʳʝ 
c, b, l, ɟ, g, ax, bx, h, 

d,ʊʤʘʭ, E, F, q, Ŭ, l i, lx 

ʦʧʨʝʜʝʣʝʥʠʝ 

ʊ0=f(P) 

ʦʧʨʝʜʝʣʝʥʠʝ 

ʈmax= f(ʊ0) 

ʦʧʨʝʜʝʣʝʥʠʝ 

ʄ 
 

ʦʧʨʝʜʝʣʝʥʠʝ 

ű 

űÒ [ű]  
 

ʩʥʠʞʝʥʠʝ 

ʈmax 

ʌʦʨʤʫʣʘ (2.28) 

ʌʦʨʤʫʣʘ (2.14) 

ʌʦʨʤʫʣʘ (2.31) 

ʌʦʨʤʫʣʘ (2.19) 

ɺʳʚʦʜ ʈmax 

ʢʦʥʝʮ 
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ʊʀʇʆʃʆɻʀʏɽʉʂɸʗ ʉʊʈʋʂʊʋʈɸ ʃɽʉʆɺ ɺ ʇʈʆʎɽʉʉɽ  

ʍʆɿʗʁʉʊɺɽʅʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ  
 

ɽʨʦʰʢʠʥʘ ʀ.ʌ. (ɹɻʊʋ, ʛ. ʄʠʥʩʢ, ɹʝʣʘʨʫʩʴ) 
 

The article presents the formational dynamics of forest structure, an analysis of 

typological succession in the postwar period Ivie production forestry. The share of 

pine, spruce, black alder and aspen formations. Reduced area of oak and birch 

formations. 
 

ʃʝʩ ï ʵʪʦ ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʩʦʚʦʢʫʧ-

ʥʦʩʪʠ ʜʨʝʚʝʩʥʳʭ, ʢʫʩʪʘʨʥʠʢʦʚʳʭ, ʪʨʘʚʷʥʠʩʪʳʭ ʠ ʜʨʫʛʠʭ ʨʘʩʪʝʥʠʡ. ʆʜʥʦʡ ʠʟ 

ʛʣʘʚʥʝʡʰʠʭ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ ʩʦʭʨʘʥʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʣʝʩʥʳʭ 

ʵʢʦʩʠʩʪʝʤ, ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ. ʉʫʢʮʝʩʩʠʷ ʣʝʩʥʦʡ ʨʘʩ-

ʪʠʪʝʣʴʥʦʩʪʠ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, 

ʘ ʪʘʢʞʝ ʦʪ ʫʩʪʦʡʯʠʚʦʩʪʠ ʬʠʪʦʮʝʥʦʟʦʚ ʢ ʵʪʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʣʝʩʘ ʀʚʴʝʚʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ, ʢʦʪʦʨʳʡ ʨʘ-

ʙʦʪʘʝʪ ʚ ʦʙʳʯʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʨʝʞʠʤʝ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʚʦʩ-

ʧʨʦʠʟʚʦʜʩʪʚʦ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʠʥʪʝʨʝʩʘʭ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘ-

ʥʳ [1]. 

ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʧʣʦʱʘʜʝʡ ʣʝʩʥʳʭ ʬʦʨʤʘʮʠʡ ʧʨʝʜʩʪʘʚʣʝʥ ʟʘ ʧʝʨʠʦʜ ʩ 

1951 ʧʦ 2008 ʛʦʜʳ (ʪʘʙʣ. 1). 
 

ʊʘʙʣʠʮʘ 1 ï ɼʠʥʘʤʠʢʘ ʣʝʩʥʳʭ ʬʦʨʤʘʮʠʡ ʀʚʴʝʚʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʣʝʩʥʠʯʝʩʪʚʘ, ʛʘ 

ʃʝʩʥʳʝ ʬʦʨʤʘʮʠʠ 
ɻʦʜʳ ʫʯʝʪʘ ʀʟʤʝʥʝʥʠʝ, 

% 1951 2008 

ʉʦʩʥʦʚʘʷ 2238,9 2457,1 +9,7 

ɽʣʦʚʘʷ 173,4 197,9 +14,1 

ɹʝʨʝʟʦʚʘʷ 226,2 118,1 ï47,8 

ʏʝʨʥʦʦʣʴʭʦʚʘʷ 49,8 64,8 +30,1 

ɼʫʙʦʚʘʷ 60,4 43,6 ï27,8 

ʆʩʠʥʦʚʘʷ 8,4 55,2 +557,1 

ʇʨʦʯʠʝ ï 8,2  

ʀʪʦʛʦ 2757,1 2944,9 +6,8 
 

ʆʩʥʦʚʥʳʤ ʣʝʩʦʦʙʨʘʟʦʚʘʪʝʣʝʤ ʚʳʩʪʫʧʘʝʪ ʩʦʩʥʘ. ʇʦʣʦʞʠʪʝʣʴʥʦʡ ʨʘʙʦʪʦʡ 

ʧʨʝʜʧʨʠʷʪʠʷ ʩʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ ʫʚʝʣʠʯʝʥʠʝ ʩʦʩʥʦʚʦʡ (+9,7%), ʝʣʦʚʦʡ (+14,1%) ʠ 

ʯʝʨʥʦʦʣʴʭʦʚʦʡ (+30,1%) ʬʦʨʤʘʮʠʡ; ʩʦʢʨʘʱʝʥʠʝ ʧʣʦʱʘʜʝʡ ʧʦʜ ʧʨʦʠʟʚʦʜʥʦʡ 

ʙʝʨʝʟʦʚʦʡ ʬʦʨʤʘʮʠʝʡ (ï47,8%). ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʟʥʘʯʠʪʝʣʴʥʦ ʚ 6,5 ʨʘʟ ʫʚʝʣʠʯʠ-

ʣʘʩʴ ʧʣʦʱʘʜʴ ʦʩʠʥʦʚʦʡ ʬʦʨʤʘʮʠʠ ʠ ʥʘʙʣʶʜʘʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ ʜʫʙʦʚʦʡ (ï

27,8%), ʯʪʦ ʨʘʩʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʥʝʛʘʪʠʚʥʳʡ ʧʨʦʮʝʩʩ. 

ɺ ʣʝʩʘʭ ʀʚʴʝʚʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ ʧʨʦʠʟʦʰʣʠ ʠʟʤʝʥʝʥʠʷ ʪʠʧʦʣʦʛʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʳ. ʇʦʯʪʠ ʟʘ ʰʝʩʪʴ ʜʝʩʷʪʠʣʝʪʠʡ (ʩ 1951 ʛ. ʧʦ 2008 ʛ.) ʦʪʤʝʯʘʶʪʩʷ ʩʫʱʝ-

ʩʪʚʝʥʥʳʝ ʩʫʢʮʝʩʩʠʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ (ʪʘʙʣ. 2). ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

1018 ʫʯʘʩʪʢʦʚ (ʚʳʜʝʣʦʚ) ʚ ʩʦʧʦʩʪʘʚʠʤʳʭ ʛʨʘʥʠʮʘʭ ʥʘ ʤʦʤʝʥʪ  ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ 

1951 ʛʦʜʘ ʩʦʩʪʘʚʣʷʝʪ 2577,7 ʛʘ.  ɿʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʣʦʩʴ ʜʦʣʝʚʦʝ ʫʯʘʩʪʠʝ ʣʠ-

ʰʘʡʥʠʢʦʚʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʳʭ ʣʝʩʦʚ (ʣʠʰʘʡʥʠʢʦʚʘʷ ʠ ʚʝʨʝʩʢʦʚʘʷ ʩʝʨʠʠ ʪʠʧʦʚ ʣʝ-
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ʩʘ) ï ʩ 46,3% ʜʦ 1,0%. ʊʘʢʞʝ ʩʦʢʨʘʱʘʝʪʩʷ ʜʦʣʝʚʦʝ ʫʯʘʩʪʠʝ ʢʫʩʪʘʨʥʠʯʢʦʚʦ-

ʟʝʣʝʥʦʤʦʰʥʳʭ ʣʝʩʦʚ (ʙʨʫʩʥʠʯʥʘʷ, ʤʰʠʩʪʘʷ, ʯʝʨʥʠʯʥʘʷ, ʜʦʣʛʦʤʦʰʥʘʷ, ʟʝʣʝʥʦ-

ʤʦʰʥʘʷ ʩʝʨʠʠ ʪʠʧʦʚ ʣʝʩʘ) ï ʩ 43,9% ʜʦ 36,0%. ʉʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʣʘʩʴ ʜʦʣʷ 

ʢʠʩʣʠʯʥʦ-ʟʝʣʝʥʦʤʦʰʥʳʭ ʠ ʥʝʤʦʨʘʣʴʥʦ-ʪʨʘʚʷʥʳʭ ʣʝʩʦʚ (ʦʨʣʷʢʦʚʘʷ, ʢʠʩʣʠʯʥʘʷ, 

ʩʥʳʪʝʚʘʷ, ʧʘʧʦʨʦʪʥʠʢʦʚʘʷ, ʢʨʘʧʠʚʥʘʷ ʩʝʨʠʠ ʪʠʧʦʚ ʣʝʩʘ) ï ʩ 4,2% ʜʦ 61,8%. 
 

ʊʘʙʣʠʮʘ 2 ï ɼʠʥʘʤʠʢʘ ʪʠʧʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʣʝʩʦʚ ʀʚʴʝʚʩʢʦʛʦ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ (% ʦʪ ʧʣʦʱʘʜʠ ʦʙʩʣʝʜʫʝʤʳʭ ʫʯʘʩʪʢʦʚ) 
          2008 ʛʦʜ 

 

 

1951 ʛʦʜ 

ʃʠʰʘʡʥʠ-

ʢʦʚʦ-

ʢʫʩʪʘʨʥʠʯ-

ʢʦʚʳʝ ʣʝʩʘ 

ʂʫʩʪʘʨ-

ʥʠʯʢʦʚʦ-

ʟʝʣʝʥʦ-

ʤʦʰʥʳʝ 

ʣʝʩʘ 

ʂʫʩʪʘʨ-

ʥʠʯʢʦʚʦ-

ʧʫʰʠʮʝʚʦ-

ʩʬʘʛʥʦʚʳʝ 

ʣʝʩʘ 

ʂʠʩʣʠʯʥʦ-

ʟʝʣʝʥʦʤʦʰ-

ʥʳʝ ʠ ʥʝʤʦ-

ʨʘʣʴʥʦ-

ʪʨʘʚʷʥʳʝ ʣʝ-

ʩʘ 

ʆʩʦʢʦ-

ʚʳʝ ʣʝʩʘ 

ʊʘʚʦʣ-

ʛʦʚʳʝ 

ʣʝʩʘ 

ɺʩʝ-

ʛʦ 

ʃʠʰʘʡʥʠʢʦʚʦ-

ʢʫʩʪʘʨʥʠʯʢʦ-

ʚʳʝ ʣʝʩʘ 
0,6 19,2 0,1 26,3   46,3 

ʂʫʩʪʘʨʥʠʯʢʦʚʦ-

ʟʝʣʝʥʦʤʦʰʥʳʝ 

ʣʝʩʘ 
0,2 14,0  29,3 0,2 0,2 43,9 

ʂʫʩʪʘʨʥʠʯʢʦ-

ʚʦ-ʧʫʰʠʮʝʚʦ-

ʩʬʘʛʥʦʚʳʝ ʣʝʩʘ 
0,1 2,2 0,4 0,5   3,2 

ʂʠʩʣʠʯʥʦ-

ʟʝʣʝʥʦʤʦʰʥʳʝ 

ʠ ʥʝʤʦʨʘʣʴʥʦ-

ʪʨʘʚʷʥʳʝ ʣʝʩʘ 

 0,4  3,6  0,2 4,2 

ʆʩʦʢʦʚʳʝ ʣʝʩʘ  0,1  0,6  0,2 0,9 

ʊʘʚʦʣʛʦʚʳʝ ʣʝ-

ʩʘ 
 0,1  1,5   1,5 

ɺʩʝʛʦ: 1,0 36,0 0,5 61,8 0,2 0,6 100 
 

ɸʥʘʣʠʟ ʩʫʢʮʝʩʩʠʡ ʚ ʨʘʟʨʝʟʝ ʪʠʧʦʚ ʣʝʩʘ ʧʦʢʘʟʘʣ ʟʘʤʝʪʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʜʦʣʝ-

ʚʦʛʦ ʫʯʘʩʪʠʷ ʚ ʩʦʩʪʘʚʝ ʣʝʩʥʳʭ ʟʝʤʝʣʴ ʩʦʩʥʷʢʘ ʚʝʨʝʩʢʦʚʦʛʦ ï ʩ 42,7% ʜʦ 1,4%, 

ʝʣʴʥʠʢʘ ʤʰʠʩʪʦʛʦ ï ʩ 2,5% ʜʦ 0,2%. ʋʚʝʣʠʯʠʣʘʩʴ ʜʦʣʷ ʫʯʘʩʪʠʷ ʩʦʩʥʷʢʘ ʤʰʠ-

ʩʪʦʛʦ ï ʩ 8,8% ʜʦ 23,4%, ʢʠʩʣʠʯʥʦʛʦ ï ʩ 0,4% ʜʦ 3,2%, ʜʫʙʨʘʚʳ ʢʠʩʣʠʯʥʦʡ ï ʩ 

0,9% ʜʦ 1,4% (ʪʘʙʣ. 3).  

ɺ 2008 ʛʦʜʫ ʚʳʜʝʣʝʥʳ ʪʘʢʠʝ ʪʠʧʳ ʣʝʩʘ ʢʘʢ ʩʦʩʥʷʢ ʦʨʣʷʢʦʚʳʡ, ʢʦʪʦʨʳʡ ʟʘ-

ʥʠʤʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠ İ ʧʣʦʱʘʜʠ ʣʝʩʥʳʭ ʟʝʤʝʣʴ (48,3%), ʝʣʴʥʠʢ ʦʨʣʷʢʦʚʳʡ 

(0,8%), ʝʣʴʥʠʢ ʢʠʩʣʠʯʥʳʡ (5,2%) ʠ ʜʨ.  

ʅʘ ʠʩʭʦʜʥʳʡ ʛʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ (1951 ʛ.) ʚ ʩʦʩʪʘʚʝ ʣʝʩʥʳʭ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ 

ʬʦʥʜʘ ʚʳʜʝʣʷʣʠʩʴ ʩʦʩʥʷʢʠ ʣʠʰʘʡʥʠʢʦʚʳʝ (3,9%), ʙʨʫʩʥʠʯʥʳʝ (16,8%) ʠ ʜʨ. 

ɼʠʥʘʤʠʢʘ ʦʪʜʝʣʴʥʳʭ ʩʝʨʠʡ ʪʠʧʦʚ ʣʝʩʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. ɿʥʘʯʠ-

ʪʝʣʴʥʦ ʩʦʢʨʘʪʠʣʘʩʴ ʧʣʦʱʘʜʴ ʚʝʨʝʩʢʦʚʦʡ ʩʝʨʠʠ ʪʠʧʦʚ ʣʝʩʘ ʩ 1440,6 ʛʘ ʜʦ 44,1 ʛʘ, 

ʜʦʣʛʦʤʦʰʥʦʡ ï ʩ 72,3 ʛʘ ʜʦ 29,2 ʛʘ. ʋʚʝʣʠʯʠʣʘʩʴ ʤʰʠʩʪʘʷ (ʩ 13,2% ʜʦ 23,8%), 

ʯʝʨʥʠʯʥʘʷ (5,8% ʜʦ 7,3%) ʠ ʢʠʩʣʠʯʥʘʷ (ʩ 1,7% ʜʦ 11,9%) ʩʝʨʠʠ ʪʠʧʦʚ ʣʝʩʘ.  

ɺ 1951 ʛʦʜʫ ʚ ʣʝʩʥʠʯʝʩʪʚʝ ʠʤʝʣʠʩʴ ʣʠʰʘʡʥʠʢʦʚʘʷ (118,8 ʛʘ) ʠ ʙʨʫʩʥʠʯʥʘʷ 

(507,9 ʛʘ) ʩʝʨʠʠ ʪʠʧʦʚ ʣʝʩʘ, ʥʘ ʤʦʤʝʥʪ ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ 2008 ʛʦʜʘ ʵʪʠ ʩʝʨʠʠ ʥʝ 



 44 

ʚʳʜʝʣʝʥʳ. ɹʦʣʝʝ ʧʦʣʦʚʠʥʳ (1600,3 ʛʘ ï 51,6%) ʦʪ ʧʣʦʱʘʜʠ ʣʝʩʥʳʭ ʟʝʤʝʣʴ ʚ 

2008 ʛʦʜʫ ʟʘʥʠʤʘʝʪ ʦʨʣʷʢʦʚʘʷ ʩʝʨʠʷ ʪʠʧʦʚ ʣʝʩʘ.  

 

ʊʘʙʣʠʮʘ 3 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʣʝʩʥʳʭ ʟʝʤʝʣʴ ʀʚʴʝʚʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʣʝʩʥʠʯʝʩʪʚʘ ʧʦ ʩʝʨʠʷʤ ʪʠʧʦʚ ʣʝʩʘ, ʛʘ 

ʉʝʨʠʷ ʪʠʧʦʚ ʣʝʩʘ 

ɼʨʝʚʝʩʥʳʝ ʧʦʨʦʜʳ 

ɺʩʝʛʦ ʩʦʩʥʘ ʝʣʴ ʜʫʙ ʙʝʨʝʟʘ ʦʩʠʥʘ 
ʦʣʴʭʘ 

ʯʝʨʥʘʷ 
ʧʨʦʯʠʝ 

ʛʦʜʳ ʫʯʝʪʘ 

1951 2008 1951 2008 1951 2008 1951 2008 1951 2008 1951 2008 1951 2008 1951 2008 

ʃʠʰʘʡʥʠʢʦʚʘʷ 118,8 ï ï ï ï ï ï ï ï ï ï ï ï ï 118,8 ï 

ɺʝʨʝʩʢʦʚʘʷ 1294,4 43,8 ï ï ï ï 145,6 0,3 0,6 ï ï ï ï ï 1440,6 44,1 

ʆʨʣʷʢʦʚʘʷ ï 1498,1 ï 26,3 ï 1,4 ï 51,3 ï 2,4 ï ï ï 20,8 ï 1600,3 

ʄʰʠʩʪʘʷ 267,7 724,7 75,9 6,8 ï ï 56,3 5,4 ï 0,2 ï ï ï ï 399,9 737,1 

ɹʨʫʩʥʠʯʥʘʷ 507,9 ï ï ï ï ï ï ï ï ï ï ï ï ï 507,9 ï 

ʏʝʨʥʠʯʥʘʷ 105,8 127,1 49,5 49,9 10,0 4,0 6,8 26,6 2,4 18,1 ï ï ï ï 174,5 225,7 

ʂʠʩʣʠʯʥʘʷ 11,3 97,8 ï 162,8 28,2 42,0 8,0 16,8 5,4 33,1 ï 12,6 ï 4,8 52,9 369,9 

ɼʦʣʛʦʤʦʰʥʘʷ 66,0 15,3 ï ï ï ï 6,3 12,9 ï 1,0 ï ï ï ï 72,3 29,2 

ɿʝʣʝʥʦʤʦʰʥʘʷ 40,1 ï 32,1 ï ï ï ï ï ï ï ï ï ï ï 72,2 ï 

ʃʝʱʠʥʦʚʘʷ 1,8 ï 40,9 ï ï ï ï ï ï ï ï ï ï ï 42,7 ï 

ʉʬʘʛʥʦʚʘʷ 60,3 3,8 ï ï ï ï ï ï ï ï ï ï ï ï 60,3 3,8 

ʆʩʦʢʦʚʘʷ ï ï ï ï 3,8 ï 3,2 7,2 ï ï 17,2 6,9 ï ï 24,2 14,1 

ʊʘʚʦʣʛʦʚʘʷ ï ï ï ï ï ï ï ï ï ï 32,6 30,2 ï ï 32,6 30,2 

ʇʦʡʤʝʥʥʘʷ ï ï ï ï 6,3 ï ï ï ï ï ï ï ï ï 6,3 ï 

ʗʩʝʥʝʚʘʷ ï ï ï ï 3,2 ï ï ï ï ï ï ï ï ï 3,2 ï 

ɽʣʦʚʦ-ʛʨʘʙʦʚʘʷ ï ï ï ï 22,9 ï ï ï ï ï ï ï ï ï 22,9 ï 

ɹʘʛʫʣʴʥʠʢʦʚʘʷ ï 7,6 ï ï ï ï ï ï ï ï ï ï ï ï ï 7,6 

ʆʩʦʢʦʚʦ-ʩʬʘʛʥʦʚʘʷ ï 4,6 ï ï ï ï ï ï ï ï ï ï ï ï ï 4,6 

ʇʘʧʦʨʦʪʥʠʢʦʚʘʷ ï ï ï 5,4 ï ï ï 3,0 ï 0,4 ï 22,0 ï 0,2 ï 31,0 

ʂʨʘʧʠʚʥʘʷ ï ï ï ï ï ï ï 0,5 ï ï ï ï ï 4,1 ï 4,6 

ʀʪʦʛʦ: 2474,1 2522,8 198,4 251,2 74,4 47,4 226,2 124 8,4 55,2 49,8 71,7 0 29,9 3031,3 3102,2 
 

ɺ ʮʝʣʦʤ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʝʝ. ɿʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʘʶʪʩʷ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʦʙʣʘʩʪʠ ʣʝʩʦʚʳʨʘʱʠʚʘʥʠʷ ï ʵʪʦ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʝʡ 

ʧʦʜ ʩʦʩʥʦʚʦʡ, ʝʣʦʚʦʡ ʠ ʯʝʨʥʦʦʣʴʭʦʚʦʡ  ʬʦʨʤʘʮʠʷʤʠ, ʩʦʢʨʘʱʝʥʠʝ ʙʝʨʝʟʦʚʦʡ. ɺ ʪʦ 

ʞʝ ʚʨʝʤʷ ʠʤʝʝʪ ʤʝʩʪʦ ʩʦʢʨʘʱʝʥʠʝ ʜʫʙʦʚʦʡ ʠ ʫʚʝʣʠʯʝʥʠʝ ʦʩʠʥʦʚʦʡ ʬʦʨʤʘʮʠʡ. ʉʦ-

ʢʨʘʪʠʣʦʩʴ ʜʦʣʝʚʦʝ ʫʯʘʩʪʠʝ ʣʠʰʘʡʥʠʢʦʚʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʳʭ ʠ ʢʫʩʪʘʨʥʠʯʢʦʚʦ-

ʟʝʣʝʥʦʤʦʰʥʳʭ ʣʝʩʦʚ, ʫʚʝʣʠʯʠʣʘʩʴ ʜʦʣʷ ʢʠʩʣʠʯʥʦ- ʟʝʣʝʥʦʤʦʰʥʳʭ ʠ ʥʝʤʦʨʘʣʴʥʦ-

ʪʨʘʚʷʥʳʭ ʣʝʩʦʚ. ʉʦʢʨʘʪʠʣʘʩʴ ʧʣʦʱʘʜʴ ʚʝʨʝʩʢʦʚʦʡ ʠ ʜʦʣʛʦʤʦʰʥʦʡ ʩʝʨʠʡ ʪʠʧʦʚ ʣʝ-

ʩʘ, ʫʚʝʣʠʯʠʣʘʩʴ ʤʰʠʩʪʘʷ, ʯʝʨʥʠʯʥʘʷ ʠ ʢʠʩʣʠʯʥʘʷ ʩʝʨʠʠ. ʂ 2008 ʛʦʜʫ ʙʦʣʝʝ ʧʦʣʦʚʠ-

ʥʳ ʧʣʦʱʘʜʠ (51,6%)  ʣʝʩʥʳʭ ʟʝʤʝʣʴ ʟʘʥʠʤʘʝʪ ʦʨʣʷʢʦʚʘʷ ʩʝʨʠʷ ʪʠʧʦʚ ʣʝʩʘ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʜʦʢʪʦʨʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨʘ ʈʦʞʢʦʚʘ ʃʝʦʥʠʜʘ ʅʠʢʦʣʘʝʚʠʯʘ. ʀʩʭʦʜʥʳʝ ʤʘʪʝʨʠʘʣʳ ʀʚʴʝʚʩʢʦʛʦ 

ʣʝʩʥʠʯʝʩʪʚʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʣʘʚʥʳʤ ʣʝʩʥʠʯʠʤ, ʢʨʘʝʚʝʜʦʤ ɹʫʡʢʦ ʀ.ʄ. 
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ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʦʪʜʝʣʴʥʳʭ ʪʠʧʦʚ ʣʝʩʘ, ʛʘ 
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STRUCTURE AND PRODUCTIVITY OF THE FIR GROVES  

GENERATED FROM PRESERVATION UNDERGROWTH  
 

N.M. Debkov (TSU, Tomsk, RF) 
 

ʉʪʨʫʢʪʫʨʘ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʝʣʴʥʠʢʦʚ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʠʟ ʩʦʭʨʘ-

ʥʝʥʥʦʛʦ ʧʦʜʨʦʩʪʘ. 
 

Researches were carried out in the fir's forest formed from kept undergrowth, 

within a southern taiga of Tomsk region. It is established, that forest stands from un-

dergrowth are characterised by the lowered consistence in comparison with normal 

fir's plantings.  
 

The history of conservation of young growth of economicïvaluable breeds 

spread the roots in the remote past ï by the times of board of emperor Peter I 

(Shelgunov, 1859). Particulariy at this time principles of rationality and constancy of 

using one forests farming and shaped in I.T. Pososhkova, A.A. Nartova's works 

(Pisarenko, Strahov, 2004) within the limits of which there is an idea about savings of 

young generation of a wood at the timber cuttings, registered in the first forest in-

structions çAbout management of a wood part at mountain factories of a ridge Ural 

by rules of a wood science and a facilitiesè, the published E.F. Kankrin in 1830 
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(Melehov, 1957). Further many domestic foresters addressed to a question of conser-

vation of preliminary renewal, but we'll be limited only by this brief retrospective 

journey in history to show the importance for a forestry of Russia of a problem. 

Lately by many generations of foresters has been shown, that, keeping under-

growth coniferous breeds, the period of cultivation of wood is reduced (Moiseyev, 

Volosevich, Dydicin, 1966; Derygin, Malyrov, 1989; Vyalykh, 2000; Clive, Brad, 

Hamish, 2002). Opinion of researchers differs only in occasion of timeframe to which 

the period maturation wood (from 15ï20 till 50ï60 years) is reduced. But it should 

not surprise, as çthe forest is the phenomen geographicalè (Morozov, 1949).  

Productivity and quality of forest stands is considered to be the most important 

parameters of plantings, however, there is no much works about this problem 

(Nikonov, 1981; Sinkevich, 1982). In fact the matter is that the key factor in forestry 

ï the factor of time, also is required certain timeframe for formation of plantings from 

undergrowth. Now a days these plantings in the majority are near to the age of ripe-

ness, i.e. the most important taxation's characteristics were issued. 

In the given work there was an attempt to shine a question on productivity of the 

fir groves which have generated from undergrowth on continuous cuttings of a south-

ern subzone of a taiga of Tomsk region. Below the brief characteristic of the cut 

down plantings and applied technology of timber cuttings is showned.  

As an experimental area has been chosen a place between rivers Ob and Tom 

which environment have predetermined approbation of technology of timber cuttings 

with conservation undergrowth in Tomsk area. The most part of the works begun 

since 1960th years, are lead in territory present Kaltaysky forestry. Here per 1969ï

1971 by continuous cabins on technology of çnarrow tapesè is passed more than 3 

thousand hectares. Undergrowth is kept on 64% of the area. In cutting ripe mainly 

unevenïage coniferousïcedar forest stands of provisional structure 4S2F1C2B1A, 

mossy and grassy types of a wood with stocks of wood of 260ï380 m
3
/ha where up to 

cabin was 3ï8 thousand pieces in hectares of young generation of coniferous breeds 

acted. The provisional structure uncanopy renewal would be 7S2F1C in different var-

iations. After the forest exploitation, carried out by tractor ʊDʊï40 draging for tops, 

it was kept 1,5ï2,8 pieces thousand in hectares (Chitorkin, 2006).  

The objects of research are middleïaged and premature fir groves of grassy and 

mossy types which have generated from kept at forest exploitationunder canopy of 

renewal of coniferous breeds (table 1). 

Researches were carried out by a method of the temporary trial areas (TTA). 

Wile taping the trial areas conditions providing high reliability of received results 

were complied. On all trial areas the area providing availability of trees of the basic 

component of forest in quantity not less of 200, taxation by the way of continuous 

enumeration of a forest stand in absolute values to within 1 mm by means of a metal 

measured plug was made. 

For studying productivity of forest stands on trial areas according to the metod 

proportionalïstep representation model trees were taken in quantity of 25ï38 on the 

trial area. It has been cut and measured on a standard technique 117 model trees all 

over. The volume of a trunk was defined under the complex formula of median sec-

tions (complex formula Gubera). Processing of field data was conducted by the diver-
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sifyïstatistical methods accepted in forestry, with application of modern computer 

programs (Statistica 8.0).  
 

Table 1 ï Taxation structure of the fir groves which have generated from kept 

undergrowth 
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9 

60F 

11S 

26B 

+C 

sp. L, 

P 

15,7 

13,5 

17,4 

9,7 

ï 

ï 

15,9 

15,9 

15,9 

12,1 

17,1 

12,8 

62 

43 

43 

42 

ï 

ï 

18,6 

0,64 
815 grassy III.4 

13 

55F 

15C 

7S 

23B 

14,3 

ï 

ï 

14,3 

16,4 

21,4 

19,5 

12,5 

65 

ï 

ï 

33 

22,9 

0,79 
1000 grassy IV.0 

14 

47F 

11L 

7C 

31B 

+S 

12,5 

ï 

10,3 

13,4 

10,9 

11,9 

24,0 

10,7 

11,0 

10,1 

53 

ï 

46 

29 

53 

19,9 

0,79 
1558 grassy III.9 

15 

41F 

23P 

10S 

18B 

+C, 

A 

sp. L 

15,4 

20,7 

19,6 

14,6 

10,3 

ï 

ï 

18,2 

24,9 

22,4 

13,9 

13,2 

18,2 

7,8 

66 

81 

73 

37 

43 

ï 

ï 

25,4 

0,79 
888 mossy III.7 

Note: 

ï Fir ï F; Spruce ï S; Cedar ï C; Pine ï P; Larch ï L; Birch ï B; Aspen ï A 

 

The comparative analysis of productivity and others taxation parameters of stud-

ied forest stands is lead (table 2) under the general tables of growth of full (normal) 

furïtree forest stands which are approved by Federal agency of a forestry and are 

recommended for use in practical forestry activity (Shvidenko and etc., 2008). 

At the first approximation is visible, that plantings have arisen from under-

growth about 22ï32 age, that proves to be true by earlier our researches, lead with at-

traction of materials forest inventory (Debkov, 2010). The analysis of growth of 

model trees has shown, that in the majority to this age interval conforms undergrowth 

of average and large altitude categories. Is to be noted, that in the majority the struc-

ture of undercanopy renewal repeats the structure of a parent forest stand therefore on 

cuttings plantings practically identical to cut down are formed. 
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As to conditions habitat (which could't change significally for so short time in-

terval) which can be defined indirectly through bondability classes, making a start 

from dynamics of distribution of fir forests of Kaltaysky forestry where only 948 hec-

tares (5,1%) plantings have a III bondability class and above III, and ï IV and below, 

it is possible to approve 17458 hectares (94,9%) about some higher potential produc-

tivity. Actually the potential of productivity is not fully realising owing to, first of all, 

lowered density of a forest stand. It also influences, through absolute completeness, 

on a stock of a forest stand aside its reduction. In particular V.I. Kravchenko has 

come to a similar conclusion, studying influence of density of forest stands on their 

productivity in fir grovesïbilberries (Kravchenko, 1963). 

The purpuse of comparison of investigated plantings with full normal furïtree 

forest stands was reception of the most informative comparative characteristics on the 

main taxation parameters (average height, average diameter, density, absolute com-

pleteness, stock). Thus by of the objective reasons (absence of initial data, of tables of 

course of growth put in basis, and thereof impossibility to find a mistake of an aver-

age, to apply to an assessment of reliabilityïunauthenticity of average values of our 

given and tabulared criterion Student's) revealing of reliabilityïunauthenticity of a 

difference of averages was carried out by means of a confidential interval at 5% a 

significance value. 
 

Table 2 ï The comparative analysis of productivity of fir groves from under-

growth and under tables of course of growth (ʊCG) 

Data Sources 
Average 

height, ʤ 

Average 

diameter, ʩʤ 
Density, p/hʘ 

Completeness, 

ʤ
2
/hʘ 

Stock, ʤ
3
/hʘ 

TTA ˉ9 15,4°0,4 15,9°0,6 815,0 18,6 167,1°9,8 

TCG 12,5 13,9 1835,4 29,2 194,5 

Difference in % +23,5* +14,4* -55,6 -36,3 -14,1* 

TTA ˉ13 14,8°0,3 16,4°0,6 1000,0 22,9 221,6°21,0 

TCG 11,5 12,8 1997,0 25,5 159,0 

Difference in % +41,7* +28,1* -49,9 -10,2 +39,4* 

TTA ˉ14 12,6°0,2 11,9°0,4 1558,0 19,9 129,3°10,9 

TCG 9,0 10,2 2761,0 22,5 119,1 

Difference in % +40,0* +16,7* -43,6 -11,6 -8,6** 

TTA ˉ 15 15,7°0,5 18,2°1,0 888,0 25,4 249,5°29,3 

TCG 12,4 14,0 1848,1 27,9 188,2 

Difference in % +26,6* +30,0* -51,9 -9,0 +32,6* 

Note: 

* ï difference is significant at 5% significance level; 

** ï difference is not significant at the 5% significance level. 
 

So, it is possible to characterize in brief studied plantings which have generated 

from kept at forest exploitation young growth of economicïvaluable breeds, as rather 

sparse forest stands with the lowered completeness (concerning those normal forest 

stands). In a counterbalance to it, the trees completed investigated plantings, differ in 

greater heights and diameters. It predetermines that, despite of rather low density and 

completeness, on TTA ˉ13 and 15 productivity is hier, than at normal plantings. 

However as given have shown TTA ˉ9, decrease in absolute completeness up to 

0,65, leads to authentic decrease in a root stock in comparison with normal plantings. 

Concerning TTA ˉ14 meaningful differences in stocks is not present, all difference 
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lays within the limits of definition of average value. As a result of the conclusion on 

earlier comeing of age of technical ripeness in plantings from undergrowth arises.  

It is also an important fact, that formed plantings, in general, and the whole repeat 

formation's structure of the cut down forest stands, i.e. changes of breeds are not observed. 

Moreover, it is necessary to consider structure of these plantings as optimum with forestry 

point of view (the fraction of deciduous breeds makes 2ï3 units in structure). Considering 

on planting where deciduous breeds, as a rule, are on the place of portage's, and coniferous 

ï in apiaries, is possible to speak about greater stability to fires. In summary, we shall 

note, that (both on portage's, and on loading platforms) there is aftercutting generation of 

coniferous which will assist realization of potential productivity of plantings which have 

generated from undergrowth of economicïvaluable breeds everywhere. 

In summary it would be desirable to remind, that the comparative analysis is lead 

concerning normal (full) forest stands which are model. If to lead similar comparison to 

actual prevailing plantings (in wood valuation they have received the name modal) the 

general picture will be a little differ. Supposedly parameters of density and absolute com-

pleteness with respective alterations in size of a root stock will smooth out. 
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ɺʃʀʗʅʀɽ ʅʀɿʆɺʓʍ ʇʆɾɸʈʆɺ ʅɸ ɾʀɺʆʁ ʅɸʇʆʏɺɽʅʅʓʁ  

ʇʆʂʈʆɺ ɺ ʀʉʂʋʉʉʊɺɽʅʅʓʍ ʅɸʉɸɾɼɽʅʀʗʍ  

ʃʀʉʊɺɽʅʅʀʎʓ ʉʀɹʀʈʉʂʆʁ 
 

ʂʦʚʳʣʠʥʘ ʆ.ʇ., ʉʫʭʝʥʢʦ ʅ.ɺ., ʂʦʚʳʣʠʥ ʅ.ɺ. (ʉʠʙɻʊʋ, ʛ. ʂʨʘʩʥʦʷʨʩʢ, ʈʌ) 
 

The species structure and specific features of the living ground cover was stud-

ied in the artificial stands of larch Shira steppe. The results of studying the dynamics 

of species structure of the herbaceous layer in the artificial  stands, passed by ground 

fires of varying intensity. 
 

ʅʘ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʨʘʚʦʩʪʦʷ ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʣʝʩʥʳʭ ʬʠʪʦʮʝʥʦʟʘʭ 

ʩʪʝʧʠ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʪʘʢʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʚʣʘʞʥʦʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʦʩʦ-

ʙʝʥʥʦʩʪʠ ʢʣʠʤʘʪʘ ʠ ʧʦʯʚʳ, ʩʚʝʪ, ʧʦʯʚʝʥʥʦʝ ʧʣʦʜʦʨʦʜʠʝ, ʙʠʦʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ 

(ʬʠʪʦʛʝʥʥʳʝ ʠ ʟʦʦʛʝʥʥʳʝ), ʘ ʪʘʢʞʝ ʚʣʠʷʥʠʝ ʯʝʣʦʚʝʢʘ. ɺʦʟʜʝʡʩʪʚʠʝ ʵʪʠʭ ʬʘʢʪʦ-

ʨʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʠʧʦʤ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ, ʬʠʪʦʢʣʠʤʘʪʦʤ ʥʘʩʘʞʜʝ-

ʥʠʡ, ʟʘʚʠʩʷʱʠʤ ʦʪ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ, ʩʚʝʪʦʚʦʡ ʩʪʨʫʢʪʫʨʳ, 

ʚʦʟʨʘʩʪʘ, ʥʘʣʠʯʠʷ ʢʫʩʪʘʨʥʠʢʦʚʦʛʦ ʧʦʜʣʝʩʢʘ, ʘ ʪʘʢʞʝ ʦʪ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʯʝʣʦʚʝʢʘ [4]. 

ʈʘʟʚʠʪʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʩʪʝʧʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠʚʦ-

ʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʧʦʞʘʨʦʚ ʠ ʧʦʚʨʝʞʜʝʥʠʶ ʠʤʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʘ-

ʩʘʞʜʝʥʠʡ. ʇʨʠ ʦʮʝʥʢʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʠʟʦʚʦʛʦ ʧʦʞʘʨʘ ʥʘ ʥʘʩʘʞʜʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʩʪʝʧʝʥʴ ʧʦʚʨʝʞʜʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʝʛʦ ʢʦʤʧʦʥʝʥʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʞʠ-

ʚʦʛʦ ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ.  ʈʘʟʣʠʯʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʥʘʩʘʞʜʝʥʠʷ ʠʤʝʶʪ ʥʝʦʜʠ-

ʥʘʢʦʚʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʪʝʧʣʦʚʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʧʦʞʘʨʦʚ. ʇʦʞʘʨʦʫʩʪʦʡʯʠ-

ʚʦʩʪʴ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʦʙʫʩʣʦʚʣʝʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ 

ʜʨʝʚʝʩʥʳʭ ʠ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʨʘʩʪʝʥʠʡ, ʚʭʦʜʷʱʠʭ ʚ ʬʠʪʦʮʝʥʦʟ, ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʩʪʨʫʢʪʫʨʳ ʩʦʦʙʱʝʩʪʚʘ, ʛʫʩʪʦʪʦʡ ʠ ʩʦʤʢʥʫʪʦʩʪʴʶ ʧʦʣʦʛʘ, ʩʪʝʧʝʥʴʶ ʨʘʟʚʠʪʠʷ 

ʞʠʚʦʛʦ ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʧʦʜʩʪʠʣʢʠ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʷʚ-

ʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʩʪʝʧʝʥʴ ʧʦʞʘ-

ʨʦʫʩʪʦʡʯʠʚʦʩʪʠ ʥʘʩʘʞʜʝʥʠʡ [5]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʠʟʦʚʳʭ ʧʦʞʘʨʦʚ ʧʨʦʠʩʭʦʜʠʪ ʚʳʛʦʨʘʥʠʝ ʩʫʭʦʡ ʪʨʘʚʳ, ʧʦʚʨʝ-

ʞʜʝʥʠʝ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ, ʚʳʟʳʚʘʶʱʝʝ ʩʥʠʞʝʥʠʝ ʩʦʤʢʥʫʪʦʩʪʠ ʢʨʦʥ ʠ ʟʘ-

ʨʘʩʪʘʥʠʝ ʤʝʞʜʫʨʷʜʠʡ ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʷʚʣʷʶʱʠʭʩʷ ʧʨʠʯʠʥʦʡ ʠʭ 

ʦʩʪʝʧʥʝʥʠʷ. 

ʍʘʨʘʢʪʝʨ ʠ ʪʝʤʧʳ ʟʘʨʘʩʪʘʥʠʷ ʧʦʩʣʝʧʦʞʘʨʥʳʭ ʫʯʘʩʪʢʦʚ ʟʘʚʠʩʷʪ ʦʪ ʩʪʝʧʝʥʠ 

ʥʘʨʫʰʝʥʥʦʩʪʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʠʟʤʝʥʝʥʠʷ ʫʩʣʦʚʠʡ ʤʝʩʪʦʦʙʠʪʘʥʠʷ, ʦʨʦ-

ʛʨʘʬʠʯʝʩʢʠʭ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʠʩʪʦʯʥʠʢʦʚ ʩʝʤʷʥ ʠ ʤʝʭʘʥʠʟʤʦʚ 

ʠʭ ʨʘʩʩʝʠʚʘʥʠʷ, ʧʦʯʚʝʥʥʦʛʦ ʟʘʧʘʩʘ ʩʝʤʷʥ ʠ ʪ.ʜ. ʇʦʩʣʝ ʥʠʟʦʚʳʭ ʧʦʞʘʨʦʚ ʚʦʟʥʠ-

ʢʘʝʪ ʨʷʜ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ, ʩʦʜʝʡʩʪʚʫʶʱʠʭ ʧʨʝʨʳʚʘʥʠʶ ʧʦʢʦʷ ʠ ʧʨʦ-

ʨʘʩʪʘʥʠʶ ʩʝʤʷʥ ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ: ʫʥʠʯʪʦʞʝʥʠʝ ʧʦʜʩʪʠʣʢʠ, ʧʦʚʳ-

ʰʝʥʠʝ ʥʘ ʦʙʥʘʞʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʦʩʚʝʱʝʥʥʦʩʪʠ, ʚʣʘʞʥʦʩʪʠ, ʘʤʧʣʠʪʫ-

ʜʳ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʢʦʣʝʙʘʥʠʡ, ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʨʦʜʘ, ʦʙʦʛʘʱʝ-

ʥʠʝ ʧʦʯʚʳ ʵʣʝʤʝʥʪʘʤʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʫʩʪʨʘʥʝʥʠʝ ʜʝʡʩʪʚʠʷ ʬʠʪʦʪʦʢʩʠ-

ʢʘʥʪʦʚ, ʦʩʣʘʙʣʝʥʠʝ ʢʦʨʥʝʚʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʠ ʪ.ʜ. [1, 3]. 
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ʆʜʥʠʤ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʷʚʣʷʝʪʩʷ ʞʠʚʦʡ ʥʘʧʦʯ-

ʚʝʥʥʳʡ ʧʦʢʨʦʚ. ʂ ʩʧʝʮʠʬʠʯʥʳʤ ʯʝʨʪʘʤ ʪʨʘʚʷʥʠʩʪʦʛʦ ʧʦʢʨʦʚʘ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʬʠʪʦʮʝʥʦʟʦʚ ʦʪʥʦʩʷʪʩʷ: ʩʣʘʙʘʷ ʚʝʨʪʠʢʘʣʴʥʘʷ ʨʘʩʯʣʝʥʝʥʥʦʩʪʴ; ʧʨʦʩʪʦʪʘ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʦʛʦ ʩʣʦʞʝʥʠʷ, ʯʘʩʪʦ ʥʦʩʷʱʝʛʦ ʨʘʟʜʝʣʴʥʦ-ʟʘʨʦʩʣʝʚʦʡ ʠ ʧʷʪʥʠʩʪʦ-

ʟʘʨʦʩʣʝʚʦʡ ʭʘʨʘʢʪʝʨ; ʚʳʩʦʢʘʷ ʤʦʟʘʠʯʥʦʩʪʴ ʠ ʩʣʘʙʘʷ ʬʣʦʨʠʩʪʠʯʝʩʢʘʷ ʥʘʩʳʱʝʥ-

ʥʦʩʪʴ. ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʣʦʞʝʥʠʷ ʪʨʘʚʷʥʠʩʪʦʛʦ ʧʦ-

ʢʨʦʚʘ ʥʘʩʘʞʜʝʥʠʡ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʝʛʦ ʤʦʟʘʠʯʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʨʦʞʜʘʝʪʩʷ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʨʘʟʣʠʯʥʦʡ ʧʣʦʪʥʦʩʪʠ ʠ ʩʦʤʢʥʫʪʦʩʪʠ ʢʨʦʥ, ʤʠʢʨʦʨʝʣʴʝʬʘ, ʚʦʟʜʝʡʩʪʚʠʷ 

ʯʝʣʦʚʝʢʘ ʠ ʪ.ʜ. ʊʨʘʚʦʩʪʦʡ ʯʫʪʢʦ ʨʝʘʛʠʨʫʝʪ ʥʘ ʠʟʤʝʥʝʥʠʝ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩ-

ʣʦʚʠʡ (ʧʣʦʜʦʨʦʜʠʝ, ʫʚʣʘʞʥʝʥʠʝ), ʩʦʩʪʦʷʥʠʝ ʩʘʤʠʭ ʥʘʩʘʞʜʝʥʠʡ (ʩʚʝʪʦʚʦʡ ʨʝ-

ʞʠʤ, ʩʧʝʮʠʬʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ) ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʛʨʘʝʪ ʦʧʨʝ-

ʜʝʣʝʥʥʫʶ ʠʥʜʠʢʘʪʦʨʥʫʶ ʨʦʣʴ [2]. 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʥʠʟʦʚʳʭ ʧʦʞʘʨʦʚ ʥʘ 

ʜʠʥʘʤʠʢʫ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʞʠʚʦʛʦ ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʠʩʢʫʩ-

ʩʪʚʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʐʠʨʠʥʩʢʦʡ ʩʪʝʧʠ ʍʘʢʘʩʩʠʠ. ɺ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʘʩʘʞʜʝ-

ʥʠʷʭ ʣʠʩʪʚʝʥʥʠʮʳ ʩʠʙʠʨʩʢʦʡ ʚʳʜʝʣʝʥʳ ʪʨʠ ʫʯʘʩʪʢʘ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʧʦʚʨʝ-

ʞʜʝʥʠʷ ʦʪ ʥʠʟʦʚʦʛʦ ʧʦʞʘʨʘ. ʆʙʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʘ-

ʩʘʞʜʝʥʠʷʭ ʜʦ ʧʦʞʘʨʘ ʦʙʱʝʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʞʠʚʦʛʦ ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦ-

ʢʨʦʚʘ ʩʦʩʪʘʚʣʷʝʪ 30-40 %, ʚ ʝʛʦ ʩʦʩʪʘʚʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 23-26 ʚʠʜʦʚ ʪʨʘʚʷʥʦ-

ʢʫʩʪʘʨʥʠʯʢʦʚʳʭ ʨʘʩʪʝʥʠʡ, ʧʦʩʣʝ ʧʦʞʘʨʘ ʦʙʱʝʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʞʠʚʦʛʦ 

ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ (ʪʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 ï ɼʠʥʘʤʠʢʘ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʞʠʚʦʛʦ ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʚ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ, ʧʨʦʡʜʝʥʥʳʭ ʥʠʟʦʚʳʤ ʧʦʞʘʨʦʤ 

ɺʠʜ ʨʘʩʪʝʥʠʡ 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʞʘʨʘ 

ʩʣʘʙʳʡ ʩʨʝʜʥʠʡ ʩʠʣʴʥʳʡ 

ʩʨʦʢ ʧʦʩʣʝ ʧʦʞʘʨʘ 

1 ʛʦʜ 4 ʛʦʜʘ 1 ʛʦʜ 4 ʛʦʜʘ 1 ʛʦʜ 4 ʛʦʜʘ 

1 2 3 4 5 6 7 
Arctium tomentosum Mill. ï ï ï ï ï ï 

Artemisia frigida Willd. Sol ï Sol Sol Sol Sol 

Artemisia glauca Pall. ex 

Willd. 

Sol Sp Sol Sp Sol Sp 

Artemisia scoparia Waldst. 

et Kit 

Sol Sp ï Sol ï Sol 

Artemisia sieversiana Willd. Sol Sol Sol Sol Sol ï 

Artemisia vulgaris L. Sol ï Sol ï Sol Sp 

Aster biennis Ledeb. Sol Sol Sol ï Sol Sol 

Astragalus adsurgens Pall. Sol Sol Sol Sol Sol Sol 

Bromopsis inermis (Leys.) 

Holub 

ï ï ï Sol ï Sol 

Bupleurum 

scorzonerifolium Willd. 

Sol Sol Sol Sol Sol Sol 

Campanula rotundifolia L. ï Sol ï ï ï ï 

Campanula sibirica L. ï ï ï ï ï ï 

Caragana bungei Ledeb. ï Sol ï Sol ï Sol 

 



 52 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣ.1 
1 2 3 4 5 6 7 

Carex korshinskyi Kom. Sol Sol Sol Sp Sol Cop1 

Carex supina Wahl. ï ï ï Sp ï ï 

Cerastium arvense L. ï ï ï ï ï ï 

Chenopodium album L. ï ï ï ï ï ï 

Chenopodium rubrum L. ï ï ï ï ï ï 

Convolvulus fischeranus V. 

Petrov 

ï ï ï ï ï ï 

Draba nemorosa L. ï ï ï ï ï ï 

Elytrigia repens (L.) Nevski Sp Sp Sp Sp Sp Sol 

Galium aparine L. ï Sol ï Sol ï Sol 

Galium verum L. ï Sol ï ï ï ï 

Geranium sylvaticum L. ï ï ï ï ï ï 

Geum aleppicum Jacq. Sol Sol Sol ï Sol Sol 

Linaria vulgaris Mill. Sol Sol Sol Sol Sol ï 

Lysimachia vulgaris L. Sol ï Sol ï Sol ï 

Medicago falcata L. ï Sol ï ï ï ï 

Melilotus officinalis (L.) 

Pall. 

Sol Sol ï ï ï ï 

Orostachys spinosa (L.) C. 

A. Mey. 

ï ï ï Un ï ï 

Poa pratensis L. ï Sol ï ï ï ï 

Potentilla bifurca L. ï ï ï ï ï ï 

Potentilla tanacetifolia 

Willd. ex Schlecht. 

Sol ï Sol ï Sol ï 

Ranunculus acer L. ï ï ï Sol ï ï 

Salsola collina Pall. ï Sol ï Sol ï Sol 

Scabiosa ochroleuca L. Sol Sol Sol Sol Sol Sol 

Senecio integrifolius (L.) 

Clairv. 

Sol ï ï ï ï ï 

Setaria glauca (L.) Beauv. ï ï ï ï ï ï 

Sonchus arvensis L. ï ï ï ï ï Sol 

Sphallerocarpus gracilis 

(Bess. ex Trev.). K. Pol. 

Sol Sol Sol Sol Sol Sol 

Stipa grandis P. Smirn. ï ï ï ï ï ï 

Taraxacum officinale Wigg. ï ï ï ï ï ï 

Thermopsis lanceolata R. 

Br. 

Sol Sol ï ï ï ï 

Vicia cracca L. ï Un ï ï ï ï 

ʂʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ, ʰʪ. 19 22 15 18 15 17 

ʆʇʇ, % 48 60 50 65 50 80 

ʇʨʠʤʝʯʘʥʠʝ: ʆʇʇ ï ʦʙʱʝʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʪʨʘʚʷʥʠʩʪʦʛʦ ʷʨʫʩʘ, %. 

 

ɺ ʪʨʘʚʦʩʪʦʝ ʥʘʩʘʞʜʝʥʠʡ ʧʨʝʦʙʣʘʜʘʶʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ: ʥʘ ʧʝʨʚʦʤ ʫʯʘʩʪʢʝ 

ï Astragalus adsurgens Pall. ʠ Salsola collina Pall., ʥʘ ʚʪʦʨʦʤ ʠ ʪʨʝʪʴʝʤ ʫʯʘʩʪʢʘʭ 

ï ʚʠʜʳ ʨʦʜʘ Artemisia ʠ ʚʠʜ Salsola collina Pall.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦ ʠʩʪʝʯʝʥʠʠ ʦʜʥʦʛʦ ʛʦʜʘ ʧʦʩʣʝ ʧʦʞʘʨʘ ʚ ʥʘʩʘʞʜʝʥʠʷʭ 

ʫʤʝʥʴʰʘʝʪʩʷ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʞʠʚʦʛʦ ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ: ʥʘ ʧʝʨʚʦʤ 

ʫʯʘʩʪʢʝ ʥʘ 26,9 %, ʥʘ ʚʪʦʨʦʤ ʠ ʪʨʝʪʴʝʤ ʫʯʘʩʪʢʘʭ ʥʘ 34,8 %. ʆʙʱʝʝ ʧʨʦʝʢʪʠʚʥʦʝ 
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ʧʦʢʨʳʪʠʝ ʪʨʘʚʦʩʪʦʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʜʦʩʪʠʛʘʝʪ 48-50 %. ɻʦʩʧʦʜʩʪʚʫʶʱʝʝ ʧʦ-

ʣʦʞʝʥʠʝ ʟʘʥʠʤʘʝʪ ʚʠʜ Elytrigia repens (L.) Nevski ï ʤʥʦʛʦʣʝʪʥʝʝ ʟʣʘʢʦʚʦʝ ʨʘʩʪʝ-

ʥʠʝ ʩ ʚʝʛʝʪʘʪʠʚʥʦ ʧʦʜʚʠʞʥʳʤ ʩʧʦʩʦʙʦʤ ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʝʤʝʥʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ. ɼʘʥʥʳʡ ʚʠʜ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʦʪʥʦʩʠʪʩʷ ʢ ʥʘʠʙʦʣʝʝ 

ʦʧʘʩʥʳʤ ʠ ʟʣʦʩʪʥʳʤ ʩʦʨʥʷʢʘʤ. 

ʇʦ ʠʩʪʝʯʝʥʠʠ ʦʜʥʦʛʦ ʛʦʜʘ ʧʦʩʣʝ ʧʦʞʘʨʘ ʚ ʩʦʩʪʘʚʝ ʞʠʚʦʛʦ ʥʘʧʦʯʚʝʥʥʦʛʦ 

ʧʦʢʨʦʚʘ ʥʘʩʘʞʜʝʥʠʡ ʧʦʷʚʣʷʶʪʩʷ ʤʥʦʛʦʣʝʪʥʠʝ ʢʦʨʥʝʚʠʱʥʳʝ ʨʘʩʪʝʥʠʷ Carex 

korshinskyi Kom., Geum aleppicum Jacq., Lysimachia vulgaris L. ʠ ʟʘʩʫʭʦʫʩʪʦʡʯʠ-

ʚʳʝ ʩʪʝʨʞʥʝʢʦʨʥʝʚʳʝ ʤʥʦʛʦʣʝʪʥʠʢʠ ï Artemisia vulgaris L. ʠ Potentilla 

tanacetifolia Willd. ex Schlecht. 

ʇʦ ʠʩʪʝʯʝʥʠʠ ʯʝʪʳʨʝʭ ʣʝʪ ʧʦʩʣʝ ʧʦʞʘʨʘ ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʪʨʘʚʷʥʠʩʪʦʛʦ ʷʨʫʩʘ: ʥʘ ʧʝʨʚʦʤ ʫʯʘʩʪʢʝ 

ʥʘ 13,6 %, ʥʘ ʚʪʦʨʦʤ ʫʯʘʩʪʢʝ ʥʘ 16,7 %, ʥʘ ʪʨʝʪʴʝʤ - ʥʘ 11,8 %. ʆʙʱʝʝ ʧʨʦʝʢ-

ʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʜʦʩʪʠʛʘʝʪ 60-65 % (ʥʘ ʫʯʘʩʪʢʝ ʩ ʧʦʞʘʨʦʤ ʩʠʣʴʥʦʡ ʠʥʪʝʥʩʠʚ-

ʥʦʩʪʠ ï 80 %). ʅʘ ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ ʫʯʘʩʪʢʘʭ ʥʘʩʘʞʜʝʥʠʡ ʩʦ ʩʣʘʙʦʡ ʠ ʩʨʝʜʥʝʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʧʦʞʘʨʘ ʚ ʩʪʨʫʢʪʫʨʝ ʞʠʚʦʛʦ ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʜʦʤʠʥʠʨʫ-

ʶʪ ʚʠʜʳ ʨʦʜʘ  Artemisia ʠ ʚʠʜ Elytrigia repens (L.) Nevski.ʅʘ ʫʯʘʩʪʢʝ ʥʘʩʘʞʜʝʥʠʷ 

ʩ ʧʦʞʘʨʦʤ ʩʠʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚ ʪʨʘʚʦʩʪʦʝ ʛʦʩʧʦʜʩʪʚʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʟʘ-

ʥʠʤʘʝʪ ʤʥʦʛʦʣʝʪʥʠʡ, ʜʣʠʥʥʦʢʦʨʥʝʚʠʱʥʳʡ ʚʠʜ Carex korshinskyi Kom., ʢʦʪʦʨʳʡ 

ʦʪʥʦʩʠʪʩʷ ʢ ʪʠʧʠʯʥʳʤ ʩʪʝʧʥʳʤ ʢʩʝʨʦʬʠʪʥʳʤ ʨʘʩʪʝʥʠʷʤ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʧʦ-

ʷʚʣʝʥʠʝ ʚ ʩʦʩʪʘʚʝ ʞʠʚʦʛʦ ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʜʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʪʘʢʦʛʦ ʚʠʜʘ 

ʢʘʢ, Sonchus arvensis L., ʢʦʪʦʨʳʡ ʦʪʥʦʩʠʪʩʷ ʢ ʢʦʨʥʝʦʪʧʨʳʩʢʦʚʳʤ ʤʥʦʛʦʣʝʪʥʠ-

ʢʘʤ ʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʟʣʦʩʪʥʳʭ ʩʦʨʥʷʢʦʚ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʧʦʩʣʝʧʦʞʘʨʥʳʝ ʛʦʜʳ ʚ ʥʘʩʘʞʜʝʥʠʷʭ ʥʘʙʣʶʜʘʝʪʩʷ 

ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʚʠʜʦʚ ʞʠʚʦʛʦ ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʫʚʝʣʠʯʝʥʠʝ ʦʙ-

ʱʝʛʦ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ. ʅʘʠʙʦʣʴʰʝʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʥʘʙʣʶʜʘʝʪʩʷ 

ʥʘ ʫʯʘʩʪʢʘʭ ʩ ʧʦʞʘʨʦʤ ʩʠʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ʇʦʩʣʝ ʧʦʞʘʨʘ ʚʥʘʯʘʣʝ ʥʘʙʣʶ-

ʜʘʝʪʩʷ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʟʘʪʝʤ ʧʦʷʚʣʷʶʪʩʷ ʤʥʦʛʦʣʝʪʥʠʝ ʨʘʩ-

ʪʝʥʠʷ ʩʧʦʩʦʙʥʳʝ ʨʘʟʤʥʦʞʘʪʴʩʷ ʢʦʨʥʝʚʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʝ-

ʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ. 
ʃʠʪʝʨʘʪʫʨʘ 

1. ɸʣʝʢʩʘʥʜʨʦʚʘ, ɺ.ɼ. ʀʟʫʯʝʥʠʝ ʩʤʝʥ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ /ɺ.ɼ. ɸʣʝʢʩʘʥʜʨʦʚʘ // ʇʦ-

ʣʝʚʘʷ ʛʝʦʙʦʪʘʥʠʢʘ. ï ʄ-ʃ.: ʅʘʫʢʘ, 1964. ï ʊ. III . ï ʉ. 300-447. 

2. ɹʝʣʴʛʘʨʜ, ɸ.ʃ. ʉʪʝʧʥʦʝ ʣʝʩʦʚʝʜʝʥʠʝ /ɸ.ʃ. ɹʝʣʴʛʘʨʜ. ï ʄ.: ʃʝʩʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, 

1971. ï 336 ʩ. 

3. ʂʦʤʘʨʦʚʘ, ʊ.ɸ. ɸʥʘʣʠʟ ʧʦʧʫʣʷʮʠʡ ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʟʘʨʘʩʪʘʥʠʷ ʛʘʨʝʡ 

/ʊ.ɸ.ʂʦʤʘʨʦʚʘ // ʕʢʦʣʦʛʠʷ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʣʝʩʥʳʭ ʙʠʦʛʝʦʮʝʥʦʟʦʚ. ï ɺʣʘʜʠʚʦʩʪʦʢ: ɼɺʅʎ 

ɸʅ ʉʉʉʈ, 1979. ï ʉ. 84-104. 

4. ʊʘʨʘʩʦʚ, ɺ.ɺ. ʉʦʨʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʤʦʣʦʜʳʭ ʣʝʩʦʢʫʣʴʪʫʨ ʧʦʜʟʦʥʳ ʥʘʩʪʦʷʱʠʭ ʩʪʝ-

ʧʝʡ ʋʢʨʘʠʥʳ ʠ ʤʝʨʳ ʙʦʨʴʙʳ ʩ ʥʝʡ /ɺ.ɺ. ʊʘʨʘʩʦʚ, ʄ.ɸ. ɸʣʴʙʠʮʢʘʷ // ɺʦʧʨʦʩʳ ʩʪʝʧʥʦʛʦ ʣʝʩʦ-

ʚʝʜʝʥʠʷ ʠ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ: ʩʙ. ʥʘʫʯ. ʪʨ. /ɼʥʝʧʨʦʧʝʪʨʦʚʩʢʠʡ ʛʦʩ. ʫʥ-ʪ. ï ɼʥʝʧʨʦʧʝʪʨʦʚʩʢ, 

1977. ï ɺʳʧ. 8. ï ʉ. 86-95. 

5. ʎʚʝʪʢʦʚ ʇ.ɸ. ʃʝʩʥʘʷ ʵʢʦʣʦʛʠʷ: ʫʯ. ʧʦʩʦʙʠʝ /ʇ.ɸ. ʎʚʝʪʢʦʚ. ï ʂʨʘʩʥʦʷʨʩʢ: ʀʥ-ʪ ʣʝʩʘ 

ʉʆ ʈɸʅ, ʉʠʙɻʊʋ, 2008. ï 220 ʩ. 

 

  



 54 

ʆʎɽʅʂɸ ʊɽʍʅʀʏɽʉʂʀʍ ʉɺʆʁʉʊɺ ɼʈɽɺɽʉʀʅʓ ʉʆʉʅʓ, 

ʇʆɼɺɽʈɻʐɽʁʉʗ ʇʆɾɸʈʋ ɺ 2010 ɻʆɼʋ  

ʅɸ ʊɽʈʈʀʊʆʈʀʀ ʋʆʃ ɺɻʃʊɸ 
 

ʂʫʨʴʷʥʦʚʘ ʊ.ʂ., ʇʣʘʪʦʥʦʚ ɸ.ɼ., ʄʘʢʘʨʦʚ ɸ.ɺ., ʌʝʜʦʪʢʠʥ ʅ.ʄ., ʆʛʫʨʮʦʚ 

ɺ.ɸ. (ɻʆʋ ɺʇʆ çɺɻʃʊɸè, ʛ. ɺʦʨʦʥʝʞ, ʈʌ) 
 

The influence of fire on  hardness and density of wood. 
 

ʉʦʭʨʘʥʝʥʠʝ ʜʝʣʦʚʳʭ ʩʚʦʡʩʪʚ ʜʨʝʚʝʩʠʥʳ, ʧʦʚʨʝʞʜʝʥʥʦʡ ʦʛʥʝʤ, ʟʘʚʠʩʠʪ ʦʪ 

ʩʢʦʨʦʩʪʠ ʧʦʚʨʝʞʜʝʥʠʷ ʠ ʚʠʜʘ ʧʦʞʘʨʘ, ʚʝʣʠʯʠʥʘ ʥʘʛʘʨʘ (ʧʨʦʛʘʨʘ, ʩʫʭʦʙʦʯʠʥʳ) ʠ 

ʪʦʣʱʠʥʳ ʢʦʨʳ ʚ ʢʦʤʣʝʚʦʡ ʯʘʩʪʠ ʩʪʚʦʣʘ. ɼʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʜʨʝʚʝʩʠʥʳ ʧʦʨʘ-

ʞʝʥʥʦʡ ʦʛʥʝʤ ʙʳʣʠ ʚʳʙʨʘʥʳ ʢʚʘʨʪʘʣʳ ˉ 10, 49, 92, ʢʘʢ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʝ 

ʧʦ ʚʦʟʜʝʡʩʪʚʠʶ ʦʛʥʷ ʥʘ ʜʨʝʚʦʩʪʦʡ. 

ɺ ʢʚʘʨʪʘʣʝ ˉ 49 ʙʳʣ ʦʪʤʝʯʝʥ ʩʣʘʙʳʡ ʥʠʟʦʚʦʡ ʧʦʞʘʨ ï ʥʠʟʦʚʦʡ ʧʦʞʘʨ ʩ 

ʚʳʩʦʪʦʡ ʧʣʘʤʝʥʠ ʥʘ ʬʨʦʥʪʘʣʴʥʦʡ ʢʨʦʤʢʝ ʜʦ 0,5 ʤ. ʇʨʠ ʪʘʢʦʤ ʧʦʞʘʨʝ ʝʩʪʴ 

ʙʦʣʴʰʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʜʨʝʚʦʩʪʦʝʚ, ʘ ʪʘʢʞʝ ʧʦʣʥʦʝ ʩʦʭʨʘʥʝʥʠʝ ʢʘʯʝ-

ʩʪʚʘ: ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʜʨʝʚʝʩʠʥʳ. ʅʘ ʤʦʤʝʥʪ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ 

ʜʨʝʚʝʩʠʥʳ ʚ ʵʪʦʤ ʢʚʘʨʪʘʣʝ ʨʫʙʢʘ ʥʝ ʧʨʦʚʦʜʠʣʘʩʴ. 

ɺ ʢʚʘʨʪʘʣʝ ˉ 10 ʙʳʣ ʦʪʤʝʯʝʥ ʩʠʣʴʥʳʡ ʥʠʟʦʚʦʡ ʧʦʞʘʨ. 

ɺ ʢʚʘʨʪʘʣʝ 92 ʙʳʣ ʩʠʣʴʥʳʡ ʥʠʟʦʚʦʡ ʧʦʞʘʨ ʩ ʚʳʩʦʪʦʡ ʧʣʘʤʝʥʠ ʥʘ ʬʨʦʥ-

ʪʘʣʴʥʦʡ ʢʨʦʤʢʝ ʙʦʣʝʝ 1,5 ʤ. 
 

ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʆʩʥʦʚʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʜʨʝʚʝʩʠʥʳ ʷʚʣʷʶʪʩʷ: ʧʣʦʪ-

ʥʦʩʪʴ ʠ ʪʚʝʨʜʦʩʪʴ. ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ ʥʘʠʙʦʣʝʝ ʪʦʯʥʦ ʦʪʨʘʞʘʶʪ ʢʘʯʝʩʪʚʦ ʜʨʝʚʝʩʠʥʳ, 

ʢʘʢ ʩʪʨʦʠʪʝʣʴʥʦʛʦ (ʢʦʥʩʪʨʫʢʮʠʦʥʥʦʛʦ) ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɼʣʷ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʨʘʟʮʳ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʛʦʪʘʚʣʠʚʘʣʠʩʴ ʠʟ ʜʝʨʝʚʴʝʚ 

ʩʨʝʜʥʝʛʦ ʜʠʘʤʝʪʨʘ ʢʘʞʜʦʛʦ ʫʢʘʟʘʥʥʦʛʦ ʢʚʘʨʪʘʣʘ (ˉ 10,  92).  ʀʟ ʢʘʞʜʦʛʦ ʜʝʨʝʚʘ 

ʚʳʨʝʟʘʣʠ ʩʨʝʟʳ ʧʦ ʚʳʩʦʪʝ ʩʪʚʦʣʘ: ʫ ʢʦʤʣʝʚʦʡ ʯʘʩʪʠ, ʥʘ ʚʳʩʦʪʝ 6 ʠ 12 ʤ. ʀʟ ʢʘʞʜʦʛʦ 

ʩʨʝʟʘ ʦʙʨʘʟʮʳ ʠʟʛʦʪʘʚʣʠʚʘʣʠ ʧʦ ʨʘʜʠʫʩʫ: ʚ ʮʝʥʪʨʝ, ʩʨʝʜʠʥʝ (0,5R) ʠ ʧʝʨʠʬʝʨʠʠ (R). 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩʦʛʣʘʩʥʦ ɻʆʉʊʘʤ ʥʘ ʵʪʠ ʚʠʜʳ ʠʩʧʳʪʘʥʠʡ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʧʦʞʘʨʘ ʥʘ ʥʝʢʦʪʦʨʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʜʨʝʚʝʩʠʥʳ ʠ 

ʨʘʟʚʠʪʠʝ ʧʦʨʦʢʦʚ ʜʨʝʚʝʩʠʥʳ ʚ ʜʠʥʘʤʠʢʝ ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ ʤʝʩʷʮʝʚ (ʘʚʛʫʩʪ-

ʦʢʪʷʙʨʴ). 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ. 

ʇʣʦʪʥʦʩʪʴ ʜʨʝʚʝʩʠʥʳ ʧʨʠ ʩʠʣʴʥʦʤ ʧʦʞʘʨʝ  (ʢʚʘʨʪʘʣ ˉ 10) ʩʥʠʟʠʣʘʩʴ ʧʦ ʚʩʝʡ 

ʜʣʠʥʝ ʩʪʚʦʣʘ ʚ ʩʨʝʜʥʝʤ ʥʘ 6-10 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʢ ʩʪʘʥʜʘʨʪʥʦʡ  (525 ʢʛ/ʤ3). ʇʦʜ 

ʜʝʡʩʪʚʠʝʤ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʦʠʟʦʰʣʘ ʪʝʨʤʠʯʝʩʢʘʷ ʜʝʩʪʨʫʢʮʠʷ ʜʨʝʚʝʩʠʥʥʦʛʦ 

ʚʝʱʝʩʪʚʘ. ɺ ʢʚʘʨʪʘʣʝ 92 ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʣʦʪʥʦʩʪʴ ʚ ʢʦʤʣʝʚʦʡ ʯʘʩʪʠ ʩʪʚʦʣʘ ʫʚʝ-

ʣʠʯʠʣʘʩʴ ʥʘ 42 % ʚ ʩʝʥʪʷʙʨʝ, ʘ ʚ ʦʢʪʷʙʨʝ ʥʘ 15-20 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʘʪʠʚʥʦʡ. 

ʅʘ ʚʳʩʦʪʘʭ 6 ʠ 12 ʤ ʧʣʦʪʥʦʩʪʴ ʙʳʣʘ ʙʣʠʟʢʘ ʢ ʥʦʨʤʘʣʴʥʦʡ (ʨʠʩʫʥʦʢ 1).  

ʋʚʝʣʠʯʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʢʦʤʣʝʚʦʡ ʯʘʩʪʠ ʧʨʦʠʟʦʰʣʦ ʠʟ-ʟʘ ʩʠʣʴʥʦʛʦ ʟʘʩʤʦʣʝʥʠʷ 

ʵʪʦʡ ʯʘʩʪʠ ʜʝʨʝʚʘ. ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʙʳʣʠ ʨʘʟʨʫʰʝʥʳ ʩʤʦ-

ʣʷʥʳʝ ʭʦʜʳ ʠ ʩʤʦʣʘ ʠʩʪʝʢʣʘ ʚʥʠʟ. ʃʝʪʫʯʘʷ ʯʘʩʪʴ ʞʠʚʠʮʳ ï ʩʢʠʧʠʜʘʨ (ɟ=860 ʢʛ/ʤ3) 
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ʠʩʧʘʨʠʣʘʩʴ, ʘ ʢʘʥʠʬʦʣʴ (ɟ = 1520-1554 ʢʛ/ʤ3) ʧʨʦʧʠʪʘʣʘ ʜʨʝʚʝʩʠʥʫ, ʪʝʤ ʩʘʤʳʤ ʧʦ-

ʚʳʩʠʣʘ ʧʣʦʪʥʦʩʪʴ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦʟʜʘʣʘ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʛʨʠʙʦʚ. ʈʘʟʚʠʪʠʝʤ ʛʨʠʙʥʳʭ ʧʦʨʘʞʝʥʠʡ ʦʙʲʷʩʥʷʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʢʦʤʣʝ-

ʚʦʡ ʯʘʩʪʠ ʚ ʦʢʪʷʙʨʝ (15-20 %) ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʝʥʪʷʙʨʶ (40 %). 

 

 
ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʪʚʝʨʜʦʩʪʠ ʜʨʝʚʝʩʠʥʳ ʫ ʚʩʝʭ 

ʜʝʨʝʚʴʝʚ. ʏʝʤ ʩʠʣʴʥʝʝ ʧʦʞʘʨ, ʪʝʤ ʙʦʣʴʰʝ ʩʥʠʟʠʣʘʩʴ ʪʚʝʨʜʦʩʪʴ. ɺ ʢʚʘʨʪʘʣʝ ˉ 

10 (ʩʠʣʴʥʳʡ ʧʦʞʘʨ) ʩʥʠʞʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 33-34 % ʧʦ ʚʩʝʡ ʚʳʩʦʪʝ ʩʪʚʦʣʘ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʝʩʪʨʫʢʮʠʠ ʜʨʝʚʝʩʠʥʳ. 

ɺ ʢʚʘʨʪʘʣʝ 92 ʩʥʠʞʝʥʠʝ ʪʚʝʨʜʦʩʪʠ ʧʨʦʩʤʦʣʝʥʥʦʡ ʢʦʤʣʝʚʦʡ ʯʘʩʪʠ ʩʦʩʪʘʚʠ-

ʣʦ 22 %, ʥʘ ʚʳʩʦʪʘʭ 6 ʠ 12 ʤ ʥʘ 8-10 % (ʨʠʩʫʥʦʢ 2). 
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ʉʥʠʞʝʥʠʝ ʪʚʝʨʜʦʩʪʠ, ʥʘʨʷʜʫ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʧʣʦʪʥʦʩʪʠ, 

ʦʙʲʷʩʥʷʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝʤ ʛʨʠʙʥʳʭ ʧʦʨʘʞʝʥʠʡ. ʅʘ ʩʚʝʞʝʡ ʩʤʦʣʝ ʚʝʪʚʝʡ ʠ ʩʪʚʦ-

ʣʦʚ ʩʦʩʥʳ ʨʘʟʚʠʚʘʝʪʩʷ ʛʨʠʙ Biatorella resinae Mudd, ʢʦʪʦʨʳʡ ʧʨʠʜʘʝʪ ʜʨʝʚʝʩʠʥʝ 

ʨʦʟʦʚʫʶ ʦʢʨʘʩʢʫ, ʨʘʟʣʠʯʠʤʫʶ ʯʝʪʢʦ ʚ ʚʠʜʝ ʜʣʠʥʥʳʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʧʦʣʦʩ ʥʘ 

ʧʨʦʜʦʣʴʥʳʭ ʨʘʟʨʝʟʘʭ. ɻʨʠʙ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʟʚʠʚʘʝʪʩʷ ʥʘ ʟʘʩʤʦʣʝʥʥʳʭ ʫʯʘʩʪʢʘʭ 

ʠ ʩʦʧʨʦʚʦʞʜʘʝʪ ʧʦʨʦʢ ʜʨʝʚʝʩʠʥʳ ʟʘʩʤʦʣʦʢ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʨʝʚʝʩʠʥʘ ʚ ʛʦʨʝʣʴʥʠʢʘʭ ʙʦʣʝʝ ʤʝʜʣʝʥʥʦ ʫʪʨʘʯʠʚʘʝʪ ʬʠʟʠ-

ʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʯʝʤ ʜʝʣʦʚʳʝ ʢʘʯʝʩʪʚʘ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʪʨʝʱʠʥ, ʥʘʣʠʯʠʝʤ ʦʢʨʘʩʦʢ ʠ ʛʥʠʣʝʡ, ʠ ʧʦʚʨʝʞʜʝʥʠʝʤ ʥʘʩʝʢʦʤʳʤʠ. ɺ ʥʘʩʪʦʷ-

ʱʝʝ ʚʨʝʤʷ ʦʥʘ ʧʨʠʛʦʜʥʘ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʪʦʣʷʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʭ ʠʟʜʝʣʠʡ ʙʝʟ 

ʢʘʢʠʭ-ʣʠʙʦ ʦʛʨʘʥʠʯʝʥʠʡ. 
ʃʠʪʝʨʘʪʫʨʘ 

1. ʄʝʣʝʭʦʚ, ʀ.ʉ. ɺʣʠʷʥʠʝ ʧʦʞʘʨʦʚ ʥʘ ʣʝʩ [ʊʝʢʩʪ] / ʀ. ʉ. ʄʝʣʝʭʦʚ. ï ʄ.-ʃ.: ɻʦʩʫʜ. ʣʝʩʦ-

ʪʝʭʥ. ʠʟʜ-ʚʦ, 1948. ï 126 ʩ. 

 
 

ʆʉʆɹɽʅʅʆʉʊʀ ʈʆʉʊɸ  ʀ ʊʆɺɸʈʅɸʗ ʉʊʈʋʂʊʋʈɸ  

ʇʆʈʆʉʃɽɺʓʍ ɼʋɹʈɸɺ 
 

ʅʝʨʫʰ ʄ.ʅ. (ɹɻʀʊɸ, ʛ.ɹʨʷʥʩʢ, ʈʌ) 
 

Features of growth and commodity structure of oak groves 
 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʫʙ ʷʚʣʷʝʪʩʷ ʮʝʥʥʝʡʰʝʡ ʧʦʨʦʜʦʡ. ɼʫʙʦʚʘʷ ʜʨʝʚʝʩʠʥʘ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ  ʤʝʙʝʣʠ, ʧʘʨʢʝʪʘ ʠ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ɺʳʨʘʱʠʚʘʥʠʝ ʚʳ-

ʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʜʫʙʦʚʳʭ ʜʨʝʚʦʩʪʦʝʚ ʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ ʫʩʠʣʠʡ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙ-

ʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʩʚʦʝʚʨʝʤʝʥʥʳʝ ʠʥʪʝʥʩʠʚʥʳʝ ʦʩʚʝʪʣʝʥʠʷ, ʧʨʦʯʠʩʪʢʠ ʠ ʧʨʦʨʝʞʠ-

ʚʘʥʠʷ. ʊʦʚʘʨʥʘʷ ʩʪʨʫʢʪʫʨʘ ʜʨʝʚʦʩʪʦʷ ʚ ʦʩʥʦʚʥʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʨʝʜʥʠʤ ʜʠʘʤʝʪʨʦʤ, 

ʩʙʝʛʦʤ ʩʪʚʦʣʘ, ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʜʝʨʝʚʴʝʚ ʧʦ ʜʠʘʤʝʪʨʫ, ʥʘʣʠʯʠʝʤ ʧʦʨʦʢʦʚ. ʇʨʠ ʦʨ-

ʛʘʥʠʟʘʮʠʠ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ ʚʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʚ ʪʦʯʥʦʤ ʫʯʝʪʝ ʥʘ-

ʣʠʯʥʦʛʦ ʟʘʧʘʩʘ ʜʨʝʚʝʩʠʥʳ, ʥʦ ʠ ʚ ʦʮʝʥʢʝ ʝʸ  ʢʘʯʝʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʛʫʩʪʦʪʘ ʜʨʝʚʦʩʪʦʝʚ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʪʘʢʩʘʮʠʦʥʥʳʤ ʧʨʠ-

ʟʥʘʢʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʨʦʩʪ, ʩʪʨʦʝʥʠʝ ʠ ʪʦʚʘʨʥʫʶ ʩʪʨʫʢʪʫʨʫ ʥʘʩʘʞʜʝʥʠʡ.  ɼʣʷ 

ʠʟʫʯʝʥʠʷ ʨʦʩʪʘ ʠ ʪʦʚʘʨʥʦʡ ʩʪʨʫʢʪʫʨʳ ʙʳʣʠ ʟʘʣʦʞʝʥʳ 52 ʧʨʦʙʥʳʝ ʧʣʦʱʘʜʠ ʚ 

ʯʠʩʪʳʭ ʜʨʝʚʦʩʪʦʷʭ ʜʫʙʘ ʧʦʨʦʩʣʝʚʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɼʨʝʚʦʩʪʦʠ ʜʫʙʘ ʥʘ ʧʨʦʙ-

ʥʳʭ ʧʣʦʱʘʜʷʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʯʘʣʴʥʦʡ ʛʫʩʪʦʪʳ  ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ 

ʛʨʫʧʧʳ ï çʛʫʩʪʳʝè  ʠ çʨʝʜʢʠʝè  ʧʨʠ ʙʣʠʟʢʠʭ ʟʥʘʯʝʥʠʷʭ  ʘʙʩʦʣʶʪʥʦʡ ʧʦʣʥʦʪʳ. 

ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʜʨʝʚʦʩʪʦʝʚ  ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʦʣʫ-

ʯʝʥʥʳʝ ʧʨʦʮʝʥʪʥʳʝ  ʨʷʜʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʝʨʝʚʴʝʚ ʠ ʜʘʥʥʳʝ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ 

ʦ ʥʘʣʠʯʠʠ ʜʝʣʦʚʳʭ ʩʪʚʦʣʦʚ ʚ ʩʪʫʧʝʥʷʭ ʪʦʣʱʠʥʳ. ɺʳʭʦʜ ʩʦʨʪʠʤʝʥʪʦʚ ʚ ʜʨʝʚʦ-

ʩʪʦʷʭ ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ ʤʦʜʝʣʴʥʳʤ ʜʝʨʝʚʴʷʤ, ʚʟʷʪʳʤ ʧʦ ʩʪʫʧʝʥʷʤ ʪʦʣʱʠʥʳ. ʇʦ-

ʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ. 

ʇʦʨʦʩʣʝʚʳʝ ʜʨʝʚʦʩʪʦʠ ʜʫʙʘ ʨʘʟʥʦʡ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʛʫʩʪʦʪʳ ʠʤʝʶʪ ʙʣʠʟ-

ʢʠʝ ʟʥʘʯʝʥʠʷ  ʩʨʝʜʥʝʡ ʚʳʩʦʪʳ. ʈʝʜʢʠʝ ʜʨʝʚʦʩʪʦʠ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʨʘʩʪʫʪ ʧʦ 

ʜʠʘʤʝʪʨʫ. ʉʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʚ ʥʠʭ ʥʘ 15-25 % ʚʳʰʝ, ʯʝʤ ʚ ʛʫʩʪʳʭ ʜʨʝʚʦʩʪʦʷʭ. 

ʕʪʦ ʦʪʨʘʟʠʣʦʩʴ ʠ ʥʘ ʚʳʭʦʜʝ ʩʦʨʪʠʤʝʥʪʦʚ. ʇʨʦʮʝʥʪ ʜʝʣʦʚʦʡ ʜʨʝʚʝʩʠʥʳ ʚ ʨʝʜʢʠʭ 

ʜʨʝʚʦʩʪʦʷʭ ʚʳʰʝ ʥʘ 3-5%. ɺ ʨʝʜʢʠʭ ʧʦ ʛʫʩʪʦʪʝ ʜʨʝʚʦʩʪʦʷʭ ʢʨʫʧʥʘʷ ʜʨʝʚʝʩʠʥʘ 
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ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ 10 ʣʝʪ ʨʘʥʴʰʝ (ʚ 50 ʣʝʪ), ʯʝʤ ʚ ʛʫʩʪʳʭ. ʇʨʠ ʵʪʦʤ ʚʳʭʦʜ ʝʸ ʚ 

ʵʪʦʪ ʧʝʨʠʦʜ ʚ ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʝ. ɺ 100-ʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ ʘʙʩʦʣʶʪʥʳʡ  ʚʳʭʦʜ  

ʢʨʫʧʥʦʡ ʜʨʝʚʝʩʠʥʳ ʚ ʨʝʜʢʠʭ ʜʨʝʚʦʩʪʦʷʭ ʥʘ 30% ʧʨʝʚʳʰʘʝʪ ʛʫʩʪʳʝ. 

 

ʊʘʙʣʠʮʘ - ʆʩʦʙʝʥʥʦʩʪʠ ʨʦʩʪʘ ʠ ʜʠʥʘʤʠʢʘ ʪʦʚʘʨʥʦʩʪʠ ʧʦʨʦʩʣʝʚʳʭ ʜʫʙʦʚʳʭ 

ʜʨʝʚʦʩʪʦʝʚ ʨʘʟʥʦʡ ʛʫʩʪʦʪʳ 
ʇʦʢʘʟʘʪʝʣʠ ɺʦʟʨʘʩʪ 

50 60 70 80 90 100 110 120 

ɻʫʩʪʳʝ 

ɺʳʩʦʪʘ, ʤ 18,4 20,7 22,6 24,2 25,5 26,5 27,2 27,7 

ɼʠʘʤʝʪʨ, ʩʤ 17,2 20,4 23,4 26,0 28,4 30,4 32,1 36,1 

ɿʘʧʘʩ, ʤ
3
/ʛʘ 196 240 281 317 348 374 394 411 

ɼʝʣʦʚʦʡ ʜʨʝ-

ʚʝʩʠʥʳ, %  

68 68 68 69 69 69 69 69 

ʂʨʫʧʥʦʡ ʜʨʝ-

ʚʝʩʠʥʳ, % 

- 5 9 16 25 35 45 51 

ʉʨʝʜʥʝʡ ʜʨʝ-

ʚʝʩʠʥʳ, % 

33 47 51 48 41 32 23 18 

ʄʝʣʢʦʡ ʜʨʝʚʝ-

ʩʠʥʳ, % 

35 16 8 5 3 2 1 - 

ɼʨʦʚʘ, % 15 16 16 16 16 16 16 16 

ʆʪʭʦʜʳ, % 17 16 16 15 15 15 15 15 

ʈʝʜʢʠʝ 

ɺʳʩʦʪʘ, ʤ 19,1 21,3 23,0 24,6 25,8 26,8 27,4 28,0 

ɼʠʘʤʝʪʨ, ʩʤ 21,7 25,2 28,4 31,1 33,5 35,5 37,1 38,3 

ɿʘʧʘʩ, ʤ
3
/ʛʘ 226 268 305 340 369 393 413 425 

ɼʝʣʦʚʦʡ ʜʨʝ-

ʚʝʩʠʥʳ, %  

68 72 73 72 72 72 72 72 

ʂʨʫʧʥʦʡ ʜʨʝ-

ʚʝʩʠʥʳ, % 

4 11 20 28 33 44 52 56 

ʉʨʝʜʥʝʡ ʜʨʝ-

ʚʝʩʠʥʳ, % 

49 50 47 40 37 27 20 16 

ʄʝʣʢʦʡ 

ʜʨʝʚʝʩʠʥʳ, % 

15 11 6 4 2 1 - - 

ɼʨʦʚʘ, % 15 12 11 12 13 13 13 13 

ʆʪʭʦʜʳ, % 17 16 16 16 15 15 15 15 
 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʷ ʪʦʚʘʨʥʦʡ ʩʪʨʫʢʪʫʨʳ ʥʝʦʙ-

ʭʦʜʠʤʦ ʬʦʨʤʠʨʦʚʘʪʴ ʧʦʨʦʩʣʝʚʳʝ ʜʫʙʨʘʚʳ ʧʨʠ ʧʦʥʠʞʝʥʥʦʡ (ʥʘ 20-30%) ʛʫʩʪʦ-

ʪʝ, ʥʦ ʧʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʩʥʠʞʝʥʠʠ ʧʦʣʥʦʪʳ. ʇʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ ʜʠʥʘʤʠʢʠ 

ʪʦʚʘʨʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦʨʦʩʣʝʚʳʭ ʜʫʙʨʘʚ ʧʦʟʚʦʣʷʶʪ ʦʙʲʝʢʪʠʚʥʦ ʩʫʜʠʪʴ ʦʙ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ  ʜʨʝʚʦʩʪʦʝʚ ʜʫʙʘ ʨʘʟʣʠʯʥʦʡ ʛʫʩʪʦʪʳ  ʠ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʵʪʠ ʜʘʥʥʳʝ ʧʨʠ ʠʭ ʤʘʪʝʨʠʘʣʴʥʦʡ ʦʮʝʥʢʝ. 
ʃʠʪʝʨʘʪʫʨʘ 
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ʍʆɼ ʈʆʉʊɸ ʀʉʂʋʉʉʊɺɽʅʅʓʍ ʅɸʉɸɾɼɽʅʀʁ ʉʆʉʅʓ 

ʆɹʓʂʅʆɺɽʅʅʆʁ ʅɸ ʅʀɾʅɽʄ ɸʄʋʈɽ 
 

ʇʦʢʨʦʚʩʢʘʷ ɸ.ɸ. (ɻʆʋ ɺʇʆ çʊʆɻʋè, ʛ. ʍʘʙʘʨʦʚʩʢ, ʈʌ) 
 

In the article produce evaluation of Pine ordinaryôs structural botany character-

istics. This plantings as stocking are growing in stand conditions of Lower Amur. 

Known, that artificial plantings of a Pine ordinary give a high value capability of 

forest on the sand loam soils and can be base for plantations foresting, reducing 

power humanôs influential on the radical chief species of the region. 
 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨ ʩʦʩʥʳ ʦʙʳʢʥʦ-

ʚʝʥʥʦʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʶʛʝ 

ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ (ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʡ) ʠ ʚ ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʀʟʫʯʝʥʠʝ ʨʦʩʪʘ 

ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʧʦʩʘʜʢʘʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʅʠʞʥʝʛʦ ɸʤʫʨʘ 

(ʋʣʴʯʩʢʠʡ ʨʘʡʦʥ ʍʘʙʘʨʦʚʩʢʦʛʦ ʢʨʘʷ) ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʫʶ 

ʟʥʘʯʠʤʦʩʪʴ ʟʘ ʩʯʝʪ ʩʚʦʝʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʷ, ʢ ʪʦʤʫ ʞʝ ʩʦ-

ʩʥʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʜʨʝʚʝʩʥʦʡ ʧʦʨʦʜʦʡ ʠ ʚʦ ʤʥʦʛʦʤ ʧʨʝ-

ʚʦʩʭʦʜʠʪ ʜʨʫʛʠʭ ʭʚʦʡʥʳʭ ʧʦʨʦʜ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʭʦʜʘ ʨʦʩʪʘ ʢʫʣʴʪʫʨ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʂɻʋ çʋʣʴʯʩʢʦʝ ʣʝʩʥʠʯʝʩʪʚʦè ʚ ʢʚʘʨʪʘʣʝ ˉ 189 ɹʦʛʦʨʦʜʩʢʦʛʦ ʫʯʘ-

ʩʪʢʦʚʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ, ʥʘ ʦʩʥʦʚʝ  ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʴʥʦʛʦ ʜʝʨʝʚʘ ʚʳ-

ʩʦʪʦʡ 13,2 ʤ ʠ ʜʠʘʤʝʪʨʦʤ 15,8 ʩʤ (ʨʠʩ. 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 1 ï ʄʦʜʝʣʴʥʦʝ ʜʝʨʝʚʦ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ 
 

ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʘ ʚʘʣʢʘ ʜʝʨʝʚʘ, ʧʦʩʣʝ ʢʦʪʦʨʦʡ  

ʠʟʤʝʨʷʩʴ ʜʣʠʥʘ ʩʪʚʦʣʘ ï 13,2 ʤ, ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʢʨʦʥʳ ʠ ʙʝʩʩʫʯʢʦʚʦʡ ʯʘʩʪʠ  ï 

5,3 ʤ ʠ 3,2 ʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠʨʦʩʪ ʚʳʩʦʪʳ ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʧʦ ʤʫʪʦʚʢʘʤ  

- 5,1  ʤ,  ʘ ʪʘʢʞʝ ʜʠʘʤʝʪʨʳ ʚ ʢʦʨʝ ʠ ʙʝʟ ʢʦʨʳ  ʥʘ  ı (14,2 ʩʤ ʠ 13,9 ʩʤ), İ (10,6 

ʩʤ ʠ 10,3 ʩʤ), Ĳ (6,7 ʩʤ ʠ 6,6 ʩʤ) ʜʣʠʥʳ ʩʪʚʦʣʘ. 
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ɼʨʝʚʝʩʥʳʡ ʩʪʚʦʣ ʨʘʟʤʝʯʘʣʩʷ ʥʘ ʩʝʢʮʠʠ ʦʜʠʥʘʢʦʚʦʡ ʜʣʠʥʳ (ʚ ʜʘʥʥʦʤ ʩʣʫ-

ʯʘʝ 1 ʤ), ʦʪʤʝʯʘʣʘʩʴ ʩʝʨʝʜʠʥʘ ʩʝʢʮʠʡ, ʧʦ ʢʦʪʦʨʦʡ ʚʳʧʠʣʠʚʘʣʠʩʴ ʜʠʩʢʠ, ʘ ʪʘʢʞʝ 

ʫ ʰʝʡʢʠ ʢʦʨʥʷ, ʥʘ ʚʳʩʦʪʝ 1,3 ʠ ʚ ʚʝʨʭʥʝʤ ʩʝʯʝʥʠʠ ʧʦʩʣʝʜʥʝʡ ʩʝʢʮʠʠ (ʨʠʩ. 2). 

ʈʠʩʫʥʦʢ 2 ï ɺʳʧʠʣʝʥʥʳʝ ʜʠʩʢʠ ʜʨʝʚʝʩʥʦʛʦ ʩʪʚʦʣʘ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ 
 

ɺ ʭʦʜʝ ʢʘʤʝʨʘʣʴʥʳʭ ʨʘʙʦʪ ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʭʦʜʘ ʨʦʩʪʘ ʩʪʚʦʣʘ ʧʦ ʧʣʦʱʘʜʠ 

ʩʝʯʝʥʠʷ ʠ ʦʙʲʝʤʫ (ʪʘʙʣʠʮʘ 1); ʧʦ ʜʠʘʤʝʪʨʫ, ʚʳʩʦʪʝ ʠ ʦʙʲʝʤʫ (ʪʘʙʣʠʮʘ 2).  
 

ʊʘʙʣʠʮʘ 1 - ɸʥʘʣʠʟ ʭʦʜʘ ʨʦʩʪʘ ʩʪʚʦʣʘ ʧʦ ʧʣʦʱʘʜʠ ʩʝʯʝʥʠʷ ʠ ʦʙʲʝʤʫ 

ʅʦʤʝʨ 

ʦʪʨʫʙʢʘ 
ɼʣʠʥʘ ʦʪʨʫʙʢʘ, ʤ 

ʇʣʦʱʘʜʴ ʩʝʯʝʥʠʷ, ʩʤ
2
 ʚ ʚʦʟʨʘʩʪʝ, ʣʝʪ 

31 
30 20 10 

ʚ ʢʦʨʝ ʙʝʟ ʢʦʨʳ 

I 1,0 196 152 135 69 20 

II  1,0 158 135 121 55 12 

III  1,0 141 133 117 49 7 

IV  1,0 127 117 106 40 3 

V 1,0 113 106 92 26 1 

VI  1,0 104 93 80 15 - 

VII  1,0 88 77 72 12 - 

VIII  1,0 80 75 68 1 - 

IX  1,0 61 55 48 - - 

X 1,0 42 33 32 - - 

XI  1,0 26 21 20 - - 

XII  1,0 12 10 8 - - 

XIII  1,0 3 2 1 - - 

IX  1,0 1 1 - - - 

ɺʳʩʦʪʘ ʚʝʨʰʠʥʢʠ, ʤ 0,2 0,2 0,2 0,9 0,5 

ɼʠʘʤʝʪʨ ʚʝʨʰʠʥʢʠ, ʩʤ 1,05 0,95 1,0 0,95 0,85 

ʇʣʦʱʘʜʴ ʦʩʥʦʚʘʥʠʷ  

ʚʝʨʰʠʥʢʠ, ʤ
2
 

0,0001 0,00008 0,00009 0,00008 0,00006 

ʉʫʤʤʳ ʧʣʦʱʘʜʝʡ ʩʝʯʝʥʠʡ ʠ ʦʙʲʝʤʳ 

ʉʫʤʤʘ ʧʣʦʱʘʜʝʡ ʩʝʯʝʥʠʷ, ʤ
2
 0,1152 0,1010 0,0900 0,0267 0,0043 

ʆʙʲʝʤ ʦʪʨʫʙʢʦʚ, ʤ
3 

0,1818 0,1676 0,1566 0,3366 0,1709 

ʆʙʲʝʤ ʚʝʨʰʠʥʢʠ, ʤ
3
 0,00002 0,00002 0,00002 0,00003 0,00002 

ʆʙʱʠʡ ʦʙʲʝʤ ʩʪʚʦʣʘ, ʤ
3
  0,18186 0,16766 0,15666 0,14670 0,12096 
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ʊʘʙʣʠʮʘ 2 ï ʍʦʜ ʨʦʩʪʘ ʜʨʝʚʝʩʥʦʛʦ ʩʪʚʦʣʘ ʧʦ ʜʠʘʤʝʪʨʫ, ʚʳʩʦʪʝ ʠ ʦʙʲʝʤʫ 
ɺʦʟʨʘʩʪ, 

ʣʝʪ 
d, ʩʤ Zd, ʩʤ Pd, % h, ʤ Zh, ʤ Ph, % V, ʤ

3 
Zʩʨ, ʤ

3 
Zv, ʤ

3 
Pv, % 

10 2,5 0,25 20,0 3,0 0,30 20,0 0,1210 0,0121 0,0121 20,0 

20 8,5 0,60 10,9 8,5 0,55 9,56 0,1467 0,0073 0,0026 1,92 

30 12,6 0,41 3,89 12,7 0,42 3,96 0,1567 0,0052 0,0010 0,66 

31 13,2 0,60 4,65 13,2 0,50 3,86 0,1677 0,0054 0,0110 6,78 

ʇʨʠʤʝʯʘʥʠʝ: d ï ʜʠʘʤʝʪʨ ʥʘ ʚʳʩʦʪʝ 1,3 ʤ;  h ï ʚʳʩʦʪʘ ʜʝʨʝʚʘ; V ï ʦʙʲʝʤ ʩʪʚʦʣʘ; Zd ,  

Zh , Zv ï ʪʝʢʫʱʠʡ ʛʦʜʠʯʥʳʡ ʧʨʠʨʦʩʪ ʜʠʘʤʝʪʨʘ, ʚʳʩʦʪʳ ʠ ʦʙʲʝʤʘ; Zʩʨ ï ʩʨʝʜʥʠʡ ʧʨʠʨʦʩʪ 

ʦʙʲʝʤʘ ʩʪʚʦʣʘ; Pd , Ph , Pv ï ʧʨʦʮʝʥʪ ʪʝʢʫʱʝʛʦ ʧʨʠʨʦʩʪʘ ʜʠʘʤʝʪʨʘ, ʚʳʩʦʪʳ ʠ ʦʙʲʝʤʘ. 
 

ʀʟʤʝʥʝʥʠʝ ʜʠʘʤʝʪʨʘ, ʪʝʢʫʱʝʛʦ ʧʨʠʨʦʩʪʘ ʜʠʘʤʝʪʨʘ, ʚʳʩʦʪʳ ʠ ʦʙʲʝʤʘ ʩ ʚʦʟ-

ʨʘʩʪʦʤ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 3. ʀʟʤʝʥʝʥʠʝ ʧʨʦʮʝʥʪʘ ʪʝʢʫʱʝʛʦ ʧʨʠʨʦʩʪʘ 

ʜʠʘʤʝʪʨʘ, ʚʳʩʦʪʳ ʠ ʦʙʲʝʤʘ ʩ ʚʦʟʨʘʩʪʦʤ ʦʪʨʘʞʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 4. 

 

ʈʠʩʫʥʦʢ 3 ï Cʣʝʚʘ ï ʠʟʤʝʥʝʥʠʝ ʜʠʘʤʝʪʨʘ, ʚʳʩʦʪʳ ʠ ʦʙʲʝʤʘ ʩ ʚʦʟʨʘʩʪʦʤ; ʩʧʨʘʚʘ  

ï ʠʟʤʝʥʝʥʠʝ ʪʝʢʫʱʝʛʦ ʧʨʠʨʦʩʪʘ ʜʠʘʤʝʪʨʘ, ʚʳʩʦʪʳ ʠ ʦʙʲʝʤʘ ʩ ʚʦʟʨʘʩʪʦʤ 
 

ʇʦ ʜʠʥʘʤʠʢʝ ʪʘʢʩʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʨʝʚʝʩʥʦʛʦ ʩʪʚʦʣʘ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ 

ʨʦʩʪʝ ʚ ʨʘʟʣʠʯʥʳʝ ʧʝʨʠʦʜʳ ʝʛʦ ʞʠʟʥʠ, ʢʘʢ ʜʣʷ ʦʪʜʝʣʴʥʦʛʦ ʜʝʨʝʚʘ, ʪʘʢ ʠ ʜʣʷ ʮʝ-

ʣʦʛʦ ʥʘʩʘʞʜʝʥʠʷ, ʧʨʦʠʟʨʘʩʪʘʶʱʝʛʦ ʥʘ ʪʦʡ ʠʣʠ ʠʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʇʦ ʨʝʟʫʣʴʪʘ-

ʪʘʤ ʠʟʤʝʥʝʥʠʷ ʜʠʘʤʝʪʨʘ, ʚʳʩʦʪʳ ʠ ʦʙʲʝʤʘ ʩ ʚʦʟʨʘʩʪʘʤ ʜʝʨʝʚʘ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚ ʧʝʨʚʳʝ ʜʝʩʷʪʴ ʣʝʪ ʞʠʟʥʠ ʜʝʨʝʚʦ ʠʤʝʝʪ ʥʘʠʙʦʣʴʰʠʡ ʧʨʠʨʦʩʪ 

ʧʦ ʦʙʲʝʤʫ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʚʪʦʨʳʤ ʠ ʪʨʝʪʴʠʤ ʜʝʩʷʪʢʦʤ ʞʠʟʥʠ. ʇʨʠʨʦʩʪ ʢʘʢ ʧʦ 

ʜʠʘʤʝʪʨʫ, ʪʘʢ ʠ ʧʦ ʚʳʩʦʪʝ ʠʥʪʝʥʩʠʚʝʥ  ʩ 10-ʠ  ʜʦ 20-ʠ ʣʝʪ. 

ʇʦ ʠʪʦʛʘʤ ʠʟʤʝʥʝʥʠʷ ʪʝʢʫʱʝʛʦ ʧʨʠʨʦʩʪʘ ʜʠʘʤʝʪʨʘ, ʚʳʩʦʪʳ ʠ ʦʙʲʝʤʘ ʤʦʞ-

ʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʪʝʢʫʱʠʡ ʛʦʜʠʯʥʳʡ ʧʨʠʨʦʩʪ ʧʦ ʦʙʲʝʤʫ ʩʪʚʦʣʘ ʚ ʪʝʯʝʥʠʠ ʞʠʟʥʠ 

ʫʤʝʥʴʰʘʝʪʩʷ; ʪʝʢʫʱʠʡ ʧʨʠʨʦʩʪ ʜʠʘʤʝʪʨʘ ʠ  ʚʳʩʦʪʳ ʜʦ ʜʚʘʜʮʘʪʠ ʣʝʪ ʚʦʟʨʘʩʪʘʝʪ, 

ʘ ʚ ʧʝʨʠʦʜ ʩ ʜʚʘʜʮʘʪʠ ʜʦ ʪʨʠʜʮʘʪʠ ʣʝʪ ʫʤʝʥʴʰʘʝʪʩʷ.  

ʀʟʤʝʥʝʥʠʝ ʧʨʦʮʝʥʪʘ ʪʝʢʫʱʝʛʦ ʧʨʠʨʦʩʪʘ ʜʠʘʤʝʪʨʘ, ʚʳʩʦʪʳ ʠ ʦʙʲʝʤʘ ʩ ʚʦʟ-

ʨʘʩʪʦʤ ʧʦʢʘʟʘʣ ʷʨʢʦ ʚʳʨʘʞʝʥʥʫʶ ʪʝʥʜʝʥʮʠʶ ʢ ʫʤʝʥʴʰʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʪʝ-

ʯʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʞʠʟʥʠ ʤʦʜʝʣʴʥʦʛʦ ʜʝʨʝʚʘ.  

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʘʥʥʳʤʠ ʚʳʩʦʪ ʠ ʜʠʘʤʝʪʨʦʚ ʥʘʫʯʥʳʭ  ʨʘʙʦʪ  ʅ. ʀ.  ʋʚʘʨʦ-

ʚʦʡ  [3], ɿ. ɸ. ɺʳʚʦʜʮʝʚʦʡ  [1], ʘ ʪʘʢʞʝ ɺ. ɺ. ʂʨʘʩʥʷʪʦʚʘ [2] ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ 

ʚ 30-ʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ ʩʨʝʜʥʠʡ  ʧʨʦʮʝʥʪ ʨʘʩʭʦʞʜʝʥʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʚʳʩʦʪʳ ʩʦ-
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ʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 8 % ʠ ʙʦʣʝʝ. ɺ ʦʪʥʦʰʝʥʠʠ ʜʠʘʤʝʪʨʘ ʥʘ ʚʳʩʦʪʝ ʛʨʫʜʠ - ʩʭʦʜ-

ʩʪʚʦ ʧʦʣʫʯʝʥʥʦʝ ʚ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʳʭ ʩʦ ʟʥʘʯʝʥʠʷʤʠ, ʧʨʝʜʣʦʞʝʥ-

ʥʳʭ ʘʚʪʦʨʘʤʠ ʩʣʘʙʦʝ. ʇʨʦʮʝʥʪ ʨʘʩʭʦʞʜʝʥʠʷ ʧʦ ʜʠʘʤʝʪʨʫ ʬʘʢʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʩ 

ʜʘʥʥʳʤʠ ʅ.ʀ. ʋʚʘʨʦʚʦʡ, ɿ. ɸ. ɺʳʚʦʜʮʝʚʦʡ ʠ ɺ. ɺ. ʂʨʘʩʥʷʪʦʚʘ ʩʦʩʪʘʚʣʷʝʪ 1,9 %.   

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʚʳʩʦʪʝ ʠ 

ʜʠʘʤʝʪʨʫ ʜʣʷ ʤʦʜʝʣʴʥʦʛʦ ʜʝʨʝʚʘ ʧʨʝʚʦʩʭʦʜʷʪ ʜʘʥʥʳʝ ʅ. ʀ. ʋʚʘʨʦʚʦʡ, ɿ. ɸ. ɺʳʚʦ-

ʜʮʝʚʦʡ ʠ ɺ. ɺ. ʂʨʘʩʥʷʪʦʚʘ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʪʘʢʩʘʮʠʦʥʥʳʭ ʧʦ-

ʢʘʟʘʪʝʣʝʡ ʢʫʣʴʪʫʨ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ, ʧʨʦʠʟʨʘʩʪʘʶʱʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʣʴʯʩʢʦʛʦ 

ʨʘʡʦʥʘ, ʦʢʘʟʳʚʘʶʪ ʙʣʘʛʦʪʚʦʨʥʦʝ ʚʣʠʷʥʠʝ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʯʚʳ, ʪʦʣʴʢʦ ʵʪʠʤ 

ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʨʘʟʥʠʮʫ ʚ ʨʘʟʚʠʪʠʠ ʢʫʣʴʪʫʨ ʪʝʨʨʠʪʦʨʠʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ.  
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ɺʃʀʗʅʀɽ ɻʋʉʊʆʊʓ ʕʂʉʇɽʈʀʄɽʅʊʃʔʅʓʍ ʇʆʉɸɼʆʂ 

 ʅɸ ʈɸɼʀɸʃʔʅʓʁ ʇʈʀʈʆʉʊ ʃʀʉʊɺɽʅʅʀʎʓ ʉʀɹʀʈʉʂʆʁ
¶
 

 

ʇʰʝʥʠʯʥʠʢʦʚʘ ʃ.ʉ. (ʀʃ ʉʆ ʈɸʅ, ʛ.ʂʨʘʩʥʦʷʨʩʢ, ʈʌ) 
 

Are considered dynamics of a radial growth of trees in 26-year-old stands Larix 

sibirica plantations that had been planted with densities ranging 0.5 to 128.0 thou-

sand individuals per hectare. 
 

ʇʣʦʪʥʦʩʪʴ (ʛʫʩʪʦʪʘ) ʮʝʥʦʟʦʚ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ï ʚʘʞʥʝʡʰʠʡ ʬʘʢʪʦʨ, 

ʦʧʨʝʜʝʣʷʶʱʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ, ʭʘʨʘʢʪʝʨ  ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʤʝʞʜʫ ʨʘʩʪʝ-

ʥʠʷʤʠ ʠ ʵʬʬʝʢʪʳ ʵʪʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʆʜʥʠʤ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʘʢʮʠʠ ʜʝʨʝʚʴ-

ʝʚ ʥʘ ʨʘʟʣʠʯʥʫʶ ʛʫʩʪʦʪʫ ʜʨʝʚʦʩʪʦʝʚ ʷʚʣʷʝʪʩʷ ʚʝʣʠʯʠʥʘ ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ. 
                                                           
¶
 ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʦʚ ʈʌʌʀ ( 10-04-00542-ʘ ʠ 10-04-00256-ʘ). 
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ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʨʘʟʥʦʛʫʩʪʦʪʥʳʭ ʧʦʩʘʜʢʘʭ ʣʠʩʪʚʝʥʥʠʮʳ ʩʠ-

ʙʠʨʩʢʦʡ (Larix sibirica), ʟʘʣʦʞʝʥʥʳʭ ʚ 1982 ʛ. ʚ ʧʦʜʟʦʥʝ ʶʞʥʦʡ ʪʘʡʛʠ (ɹʦʣʴʰʝ-

ʤʫʨʪʠʥʩʢʠʡ ʣʝʩʭʦʟ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ) ʥʘ ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚʘʭ ʚ ʦʜʥʦʨʦʜʥʳʭ 

ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʧʣʘʢʦʨʘ. ʕʢʩʧʝʨʠʤʝʥʪ ʩ ʧʦʩʘʜʢʘʤʠ 2-ʣʝʪʥʠʤʠ ʩʝʷʥ-

ʮʘʤʠ ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ ʚʦʩʭʦʜʷʱʠʡ ʧʦ ʛʫʩʪʦʪʝ ʨʷʜ, ʩʦʩʪʦʷʱʠʡ ʠʟ 18 ʚʘʨʠʘʥʪʦʚ 

ʛʫʩʪʦʪʳ - ʦʪ 0,5 ʜʦ 128 ʪʳʩ. ʵʢʟ. ʛʘ
-1 

. 

ʀʟʤʝʥʝʥʠʝ ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʧʦʜ ʚʣʠʷʥʠʝʤ ʛʫʩʪʦʪʳ ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ 

23-ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʩ 1984 ʧʦ 2006 ʛʛ. ʆʪʙʦʨ ʦʙʨʘʟʮʦʚ (ʢʝʨʥʦʚ) ʧʨʦʠʟʚʦʜʠʣʠ ʥʘ 

ʛʦʩʧʦʜʩʪʚʫʶʱʠʭ ʜʝʨʝʚʴʷʭ, ʧʦ 5-7 ʰʪ. ʚ ʢʘʞʜʦʤ ʚʘʨʠʘʥʪʝ ʛʫʩʪʦʪʳ; ʢʝʨʥʳ ʚʳ-

ʩʚʝʨʣʠʚʘʣʠʩʴ ʩʦ ʩʪʚʦʣʦʚ ʥʘ ʚʳʩʦʪʝ 0,5 ʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ. ɺʩʝʛʦ ʙʳʣʦ 

ʚʟʷʪʦ 105 ʢʝʨʥʦʚ. ʊʦʣʱʠʥʫ ʛʦʜʠʯʥʦʛʦ ʩʣʦʷ ʜʨʝʚʝʩʠʥʳ ʦʧʨʝʜʝʣʷʣʠ ʠʟʤʝʨʠʪʝʣʴ-

ʥʳʤ ʤʠʢʨʦʩʢʦʧʦʤ. ɺʝʣʠʯʠʥʘ ʧʨʠʨʦʩʪʘ ʜʝʨʝʚʴʝʚ ʩʦʧʦʩʪʘʚʣʷʣʘʩʴ ʤʝʞʜʫ ʩʦʙʦʡ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʫʩʪʦʪʳ ʮʝʥʦʟʦʚ. ʇʨʠ ʵʪʦʤ, ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʦʙʨʘʱʘʣʦʩʴ ʥʘ 

ʨʦʩʪ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʩʚʷʟʠ ʩ ʛʫʩʪʦʪʦʡ ʮʝʥʦʟʦʚ.  

ɸʥʘʣʠʟ ʚʦʟʨʘʩʪʥʦʡ ʜʠʥʘʤʠʢʠ ʪʦʣʱʠʥʳ ʛʦʜʠʯʥʦʛʦ ʢʦʣʴʮʘ ʜʝʨʝʚʴʝʚ ʣʠʩʪ-

ʚʝʥʥʠʮʳ, ʨʘʩʪʫʱʠʭ ʚ ʨʘʟʥʳʭ ʧʦ ʛʫʩʪʦʪʝ ʧʦʩʘʜʢʘʭ, ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʨʘʥʥʝʤ ʚʦʟ-

ʨʘʩʪʝ ʝʝ ʨʦʩʪ ʧʨʠ ʥʝʦʜʠʥʘʢʦʚʦʡ ʧʣʦʪʥʦʩʪʠ ʮʝʥʦʟʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʨʘʟʣʠʯʘʝʪʩʷ. 

ɺ ʵʪʦʤ ʚʦʟʨʘʩʪʝ ʜʨʝʚʝʩʥʳʝ ʨʘʩʪʝʥʠʷ ʚ ʚʘʨʠʘʥʪʘʭ ʨʘʟʥʦʡ ʛʫʩʪʦʪʳ ʝʱʝ ʥʝ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʫʶʪ ʠ ʥʝ ʢʦʥʢʫʨʠʨʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʟʘ ʨʝʩʫʨʩʳ ʩʨʝʜʳ, ʧʦʵʪʦʤʫ ʪʦʣ-

ʱʠʥʘ ʛʦʜʠʯʥʦʛʦ ʩʣʦʷ ʫ ʥʠʭ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʛʫʩʪʦʪʳ, ʦʪʨʘʞʘʷ ʚ ʵʪʦʤ ʚʦʟʨʘʩʪʝ ʩʚʦ-

ʙʦʜʥʳʡ ʨʦʩʪ. ʕʪʘ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʧʣʦʪʥʦʩʪʠ ʮʝʥʦʟʦʚ ʫ ʣʠʩʪʚʝʥʥʠʮʳ ʩʦʭʨʘʥʷ-

ʝʪʩʷ ʧʨʠʤʝʨʥʦ ʜʦ 7 ʣʝʪ. ʍʦʪʷ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʛʫʩʪʳʭ ʮʝʥʦʟʘʭ  (48-128 

ʪʳʩ. ʵʢʟ. ʛʘ
-1
) 6ð7-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʫʞʝ ʥʘʯʠʥʘʝʪʩʷ ʩʤʳʢʘʥʠʝ ʢʨʦʥ ʜʝʨʝʚʴʝʚ, ʠ 

ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʦʜʠʥʦʯʥʳʭ ʨʘʩʪʝʥʠʡ ʢ ʮʝʥʦʟʫ ʟʜʝʩʴ ʥʘʤʝʯʘʝʪʩʷ ʥʝʢʦʪʦʨʘʷ ʪʝʥ-

ʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ. ʉ 8 ʜʦ 12 ʣʝʪ ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʥ-

ʩʠʚʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʨʠʨʦʩʪʘ  ʜʝʨʝʚʴʝʚ. ɺ ʵʪʦʤ ʚʦʟʨʘʩʪʝ ʥʘʠʙʦʣʴʰʠʡ ʨʘʜʠʘʣʴ-

ʥʳʡ ʧʨʠʨʦʩʪ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʮʝʥʦʟʳ ʩ ʛʫʩʪʦʪʦʡ, ʧʨʠʤʝʨʥʦ 8-10 ʪʳʩ. ʵʢʟ. ʛʘ
-1
. 

 çɻʫʩʪʦʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝè ʥʘ ʪʦʣʱʠʥʫ ʛʦʜʠʯʥʦʛʦ ʩʣʦʷ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ 

ʮʝʥʦʟʦʚ ʥʘʯʠʥʘʝʪ ʦʙʥʘʨʫʞʠʚʘʪʴʩʷ ʧʨʠʤʝʨʥʦ ʩ 13 ʣʝʪ, ʩ ʵʪʦʛʦ ʚʦʟʨʘʩʪʘ ʫʞʝ ʯʝʪ-

ʢʦ ʧʨʦʷʚʣʷʝʪʩʷ ʤʝʭʘʥʠʟʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʝʣʠʯʠʥʳ ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ. ɺ 20-

26-ʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ ʟʘʚʠʩʠʤʦʩʪʴ ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʦʪ ʛʫʩʪʦʪʳ ʧʦʩʘʜʢʠ ʠʤʝ-

ʝʪ ʚʠʜ ʥʠʩʧʘʜʘʶʱʝʡ ʢʨʠʚʦʡ; ʧʨʠ ʵʪʦʤ ʠʟʤʝʥʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʮʝʥʦʟʘ ʚʳʰʝ 10 

ʪʳʩ. ʵʢʟ. ʛʘ
-1
 ʫʞʝ ʩʣʘʙʦ ʩʢʘʟʳʚʘʝʪʩʷ ʚ ʮʝʣʦʤ ʥʘ ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʪʝʢʫʱʝʛʦ ʨʘʜʠ-

ʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʛʦʩʧʦʜʩʪʚʫʶʱʠʭ ʜʝʨʝʚʴʝʚ (ʨʠʩ. 1).  

ʂʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʵʤʧʠʨʠʯʝʩʢʠʤʠ ʠ ʚʳʨʦʚʥʝʥʥʳʤʠ ʧʦ ʧʦʢʘʟʘ-

ʪʝʣʴʥʦʡ ʢʨʠʚʦʡ ʟʥʘʯʝʥʠʷʤʠ ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʚ ʧʨʝʜʝʣʘʭ ʬʘʢʪʠʯʝʩʢʦʛʦ 

ʛʫʩʪʦʪʥʦʛʦ ʨʷʜʘ ʣʠʩʪʚʝʥʥʠʯʥʳʭ ʮʝʥʦʟʦʚ ʚ ʚʦʟʨʘʩʪʝ  12, 15, 17, 20 ʠ 26 ʣʝʪ ʦʢʘ-

ʟʘʣʘʩʴ ʚʳʩʦʢʦʡ (R
2 

=0,67-0,89). ʅʘʠʙʦʣʴʰʠʡ ʨʘʜʠʘʣʴʥʳʡ ʧʨʠʨʦʩʪ ʭʘʨʘʢʪʝʨʝʥ 

ʜʣʷ ʜʝʨʝʚʴʝʚ ʨʘʩʪʫʱʠʭ ʚ ʩʚʦʙʦʜʥʦʤ ʠ ʨʝʜʢʦʤ ʩʪʦʷʥʠʠ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʛʫʩʪʦʪʳ 

ʨʘʟʤʝʨʳ ʜʝʨʝʚʴʝʚ ʠ ʨʘʜʠʘʣʴʥʳʡ ʧʨʠʨʦʩʪ ʩʥʠʞʘʶʪʩʷ. ɺ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ 5 ʣʝʪ 

ʩʚʷʟʴ ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʧʨʠʨʦʩʪʘ ʩ ʬʘʢʪʠʯʝʩʢʦʡ ʛʫʩʪʦʪʦʡ ʦʪʩʫʪʩʪʚʫʝʪ (ʨʠʩ. 2). 
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ʈʠʩʫʥʦʢ 1 ï ʀʟʤʝʥʝʥʠʝ ʪʦʣʱʠʥʳ ʛʦʜʠʯʥʦʛʦ ʩʣʦʷ ʣʠʩʪʚʝʥʥʠʮʳ  ʚ ʨʘʟʥʦʤ ʚʦʟ-

ʨʘʩʪʝ ʧʦʜ ʚʣʠʷʥʠʝʤ ʛʫʩʪʦʪʳ. ʎʠʬʨʘʤʠ ʦʙʦʟʥʘʯʝʥ ʚʦʟʨʘʩʪ ʛʦʜʠʯʥʦʛʦ ʧʨʠʨʦʩʪʘ 

 

ɺʩʝ ʢʨʠʚʳʝ ʜʠʥʘʤʠʢʠ ʟʥʘʯʝʥʠʡ ʨʘʜʠʘʣʴʥʳʭ ʛʦʜʠʯʥʳʭ ʧʨʠʨʦʩʪʦʚ, ʥʝʟʘʚʠ-

ʩʠʤʦ ʦʪ ʛʫʩʪʦʪʳ ʧʦʩʘʜʢʠ, ʟʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʩ 1984 ʧʦ 2006 ʛʛ. ʠʤʝʶʪ ʘʩʠʤ-

ʤʝʪʨʠʯʥʫʶ ʢʦʣʦʢʦʣʦʦʙʨʘʟʥʫʶ ʬʦʨʤʫ. ɺʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʛʫʩʪʦʪʳ ʦʙʥʘʨʫʞʠʚʘ-

ʝʪʩʷ ʩʭʦʜʥʘʷ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʪʦʣʱʠʥʳ ʛʦʜʠʯʥʳʭ ʢʦʣʝʮ. ɺʩʣʝʜʩʪʚʠʝ ʠʟʤʝʥʷʶ-

ʱʝʡʩʷ ʛʫʩʪʦʪʳ ʬʦʨʤʳ ʢʨʠʚʳʭ ʨʘʟʣʠʯʘʶʪʩʷ ʠ ʥʦʩʷʪ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. 

ʋ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʚʳʷʚʣʝʥʘ ʥʝʦʜʠʥʘʢʦʚʘʷ ʨʝʘʢʮʠʷ ʥʘ ʟʘʛʫʱʝʥʠʝ ʧʦ 

ʩʢʦʨʦʩʪʠ ʧʨʦʭʦʞʜʝʥʠʷ ʬʘʟʳ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʘ. ɻʫʩʪʳʝ ʢʫʣʴʪʫʨʳ ʨʘʥʴʰʝ 

ʩʤʳʢʘʶʪʩʷ ʢʨʦʥʘʤʠ, ʚ ʥʠʭ ʨʘʥʴʰʝ ʥʘʯʠʥʘʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʦʝ ʠʟʨʝʞʠʚʘʥʠʝ, ʠ ʦʥʠ 

ʙʳʩʪʨʝʝ ʧʨʦʭʦʜʷʪ ʬʘʟʫ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʘ ʧʦ ʜʠʘʤʝʪʨʫ, ʘ ʩʨʦʢʠ ʥʘʩʪʫʧʣʝʥʠʷ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʚ ʛʫʩʪʦʪʥʦʤ ʨʷʜʫ ʩʜʚʠʥʫʪʳ ʧʦ ʚʨʝʤʝʥʠ ʥʘ 3-11 (14) 

ʣʝʪ (ʨʠʩ. 3, ʪʘʙʣ.). ʊʘʢ, ʧʨʠ ʨʦʩʪʝ ʜʝʨʝʚʴʝʚ ʚ ʩʚʦʙʦʜʥʦʤ ʩʪʦʷʥʠʠ ʢʫʣʴʤʠʥʘʮʠʷ 

ʪʝʢʫʱʝʛʦ ʧʨʠʨʦʩʪʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʚʦʟʨʘʩʪ 22-25 ʣʝʪ, ʚ ʮʝʥʦʟʘʭ ʩ  ʛʫʩʪʦʪʦʡ ʧʦ-

ʩʘʜʢʠ 4-8 ʪʳʩ. ʵʢʟ. ʛʘ
-1
 ï 18 ʣʝʪ, 12-24 ʪʳʩ. ʵʢʟ. ʛʘ

-1
 ï 15 ʣʝʪ, ʘ ʚ ʟʘʛʫʱʝʥʥʳʭ ï 11 

ʣʝʪ. ʇʨʠ ʵʪʦʤ, ʚ ʨʝʜʢʠʭ ʮʝʥʦʟʘʭ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʢʩʠʤʘʣʴ-

ʥʦʛʦ ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʩʦʩʪʘʚʣʷʝʪ 3-4 ʛʦʜʘ, ʚ ʙʦʣʝʝ ʛʫʩʪʳʭ ʮʝʥʦʟʘʭ - ʩʦ-

ʢʨʘʱʘʝʪʩʷ ʜʦ 1-2 ʣʝʪ.  

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʦʪ ʨʝʜʢʠʭ ʢ ʟʘʛʫʱʝʥʥʳʤ ʧʦʩʘʜʢʘʤ 

ʫʤʝʥʴʰʘʝʪʩʷ ʚ 3,4 ʨʘʟʘ, ʦʪ 4,4 ʜʦ 1,3 ʤʤ, ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ - ʚ 2,8 ʠ ʤʠʥʠ-

ʤʘʣʴʥʳʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ 2 ʨʘʟʘ. ɸʤʧʣʠʪʫʜʘ ʤʘʢʩʠʤʘʣʴʥʳʭ ʠ ʤʠʥʠʤʘʣʴʥʳʭ 
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ʟʥʘʯʝʥʠʡ ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʦʪ ʨʝʜʢʠʭ ʧʦʩʘʜʦʢ ʢ ʟʘʛʫʱʝʥʥʳʤ ʩʥʠʞʘʝʪʩʷ ʚ 2-

3 ʨʘʟʘ. ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʚ ʧʨʝʜʝʣʘʭ ʛʫʩʪʦʪʥʦʛʦ ʨʷʜʘ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 38 ʜʦ 

65%, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʠʣʴʥʦʡ ʩʪʝʧʝʥʠ ʠʟʤʝʥʯʠʚʦʩʪʠ. ʂʘʢʦʡ ʣʠʙʦ ʯʝʪʢʦʡ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ ʩ ʛʫʩʪʦʪʦʡ ʥʝ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ, 

ʭʦʪʷ ʚ ʧʝʨʝʛʫʱʝʥʥʳʭ ʚʘʨʠʘʥʪʘʭ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʤʠʥʠʤʘʣʴʥʳʡ (38-47%). ʉ ʫʚʝ-

ʣʠʯʝʥʠʝʤ ʛʫʩʪʦʪʳ ʧʦʢʘʟʘʪʝʣʴ ʘʩʠʤʤʝʪʨʠʠ ʨʷʜʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʠʨʦʩʪʦʚ ʧʝʨʝ-

ʭʦʜʠʪ ʩ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʥʘ ʧʦʣʦʞʠʪʝʣʴʥʦʝ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʣʝ-

ʚʦʩʪʦʨʦʥʥʝʤ ʩʤʝʱʝʥʠʠ ʢʨʠʚʦʡ; ʧʦʢʘʟʘʪʝʣʴ ʵʢʩʮʝʩʩʘ ʚ ʧʨʝʜʝʣʘʭ ʛʫʩʪʦʪʥʦʛʦ ʨʷʜʘ 

ʠʤʝʝʪ ʚ ʦʩʥʦʚʥʦʤ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠ ʩʠʣʴʥʦ ʨʘʟʣʠʯʘʝʪʩʷ (ʪʘʙʣ.). 

 

4) y = 2,8792x-0,3068

R2 = 0,8903
5) y = 2,2206x-0,4098
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3) y = 4,2695x-0,2733
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ʈʠʩʫʥʦʢ 2 - ɿʘʚʠʩʠʤʦʩʪʴ ʪʦʣʱʠʥʳ 

ʛʦʜʠʯʥʦʛʦ ʩʣʦʷ ʜʝʨʝʚʴʝʚ ʚ ʣʠʩʪʚʝʥ-

ʥʠʯʥʳʭ ʮʝʥʦʟʘʭ ʦʪ ʠʭ ʛʫʩʪʦʪʳ ʚ ʨʘʟ-

ʥʦʤ ʚʦʟʨʘʩʪʝ: 1 ï 5, 2 ï 12, 3 ï 17, 4 ï 

20 ʠ 5 ï 26 ʣʝʪ 

       ʈʠʩʫʥʦʢ 3 - ɿʘʚʠʩʠʤʦʩʪʴ ʪʦʣʱʠʥʳ 

ʛʦʜʠʯʥʦʛʦ ʩʣʦʷ ʨʘʟʥʦʛʫʩʪʦʪʥʳʭ ʮʝʥʦ-

ʟʦʚ ʣʠʩʪʚʝʥʥʠʮʳ ʩ ʚʦʟʨʘʩʪʦʤ. (ɺ ʧʨʘ-

ʚʦʡ ʯʘʩʪʠ ʨʠʩ. ʮʠʬʨʘʤʠ ʦʙʦʟʥʘʯʝʥʘ 

ʛʫʩʪʦʪʘ, ʪʳʩ. ʵʢʟ. ʛʘ
-1
) 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʫʩʪʦʪʘ ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʮʝʥʦʪʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ, ʨʝʛʫ-

ʣʠʨʫʶʱʝʛʦ ʨʘʜʠʘʣʴʥʳʡ ʧʨʠʨʦʩʪ ʠ ʚ ʮʝʣʦʤ ʨʦʩʪ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ. ɺ ʤʦʣʦʜʳʭ 

ʨʘʟʥʦʛʫʩʪʦʪʥʳʭ ʣʠʩʪʚʝʥʥʠʯʥʠʢʘʭ, ʚ ʬʘʟʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʘ ʧʨʦʠʩʭʦʜʠʪ ʩʠʣʴ-

ʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʜʝʨʝʚʴʝʚ ʧʦ ʚʝʣʠʯʠʥʝ ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ. ɺ ʦʯʝʥʴ ʨʘʥ-

ʥʝʤ ʚʦʟʨʘʩʪʝ (5-7 ʣʝʪ) ʚʣʠʷʥʠʝ ʛʫʩʪʦʪʳ ʥʘ ʪʦʣʱʠʥʫ ʛʦʜʠʯʥʦʛʦ ʩʣʦʷ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ. ʍʘʨʘʢʪʝʨ ʩʚʷʟʠ ʤʝʞʜʫ ʛʫʩʪʦʪʦʡ ʠ ʨʘʜʠʘʣʴʥʳʤ ʧʨʠʨʦʩʪʦʤ 

ʥʘʯʠʥʘʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʧʦ ʤʝʨʝ ʩʤʳʢʘʥʠʷ ʢʨʦʥ ʠ ʚʩʪʫʧʣʝʥʠʷ ʤʦʣʦʜʥʷʢʦʚ ʚ ʬʘʟʫ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʘ, ʢʦʛʜʘ ʚʢʣʶʯʘʶʪʩʷ ʤʝʭʘʥʠʟʤʳ ʢʦʥʢʫʨʝʥʮʠʠ ʟʘ ʨʝʩʫʨʩʳ 

ʩʨʝʜʳ ʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠʟʨʝʞʠʚʘʥʠʷ ʮʝʥʦʟʦʚ.  

ɼʣʷ ʢʘʞʜʦʛʦ ʚʘʨʠʘʥʪʘ ʛʫʩʪʦʪʳ ʜʠʥʘʤʠʢʘ ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʛʦʩʧʦʜʩʪʚʫʶ-

ʱʝʡ ʯʘʩʪʠ ʣʠʩʪʚʝʥʥʠʯʥʳʭ ʮʝʥʦʟʦʚ ʚ ʠʩʩʣʝʜʦʚʘʥʥʦʤ 26-ʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ ʚʳʨʘʞʘʝʪʩʷ 

ʘʩʩʠʤʝʪʨʠʯʥʦʡ ʢʦʣʦʢʦʣʦʦʙʨʘʟʥʦʡ ʢʨʠʚʦʡ. ʋʚʝʣʠʯʝʥʠʝ ʛʫʩʪʦʪʳ ʮʝʥʦʟʦʚ ʦʪ ʩʚʦʙʦʜ-

ʥʦʛʦ ʠ ʨʝʜʢʦʛʦ ʩʪʦʷʥʠʷ ʜʦ ʟʘʛʫʱʝʥʠʷ ʚʝʜʝʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʪʦʣʱʠʥʳ ʛʦʜʠʯʥʳʭ ʩʣʦ-

ʝʚ ʠ ʙʦʣʝʝ ʨʘʥʥʝʤʫ ʧʨʦʭʦʞʜʝʥʠʶ ʜʝʨʝʚʴʷʤʠ ʬʘʟʳ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʘ. 

ɺʣʠʷʥʠʝ ʧʣʦʪʥʦʩʪʠ ʮʝʥʦʟʦʚ ʥʘ ʨʘʜʠʘʣʴʥʳʡ ʧʨʠʨʦʩʪ ʥʘʠʙʦʣʝʝ ʘʜʝʢʚʘʪʥʦ ʦʮʝ-

ʥʠʚʘʝʪʩʷ ʯʝʨʝʟ ʠʭ ʬʘʢʪʠʯʝʩʢʫʶ ʛʫʩʪʦʪʫ ʚ ʢʦʥʢʨʝʪʥʦʤ ʚʦʟʨʘʩʪʝ, ʧʦʩʢʦʣʴʢʫ ʜʠʬʬʝ-

ʨʝʥʮʠʘʮʠʷ ʜʝʨʝʚʴʝʚ ʠ ʝʩʪʝʩʪʚʝʥʥʦʝ ʠʟʨʝʞʠʚʘʥʠʝ ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʠʤʝʶʪ ʘʜʘʧʪʠʚʥʦʝ 
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ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʛʫʩʪʦʪʳ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʧʨʠ-

ʨʦʩʪʘ ʩʣʘʛʘʶʱʠʭ ʮʝʥʦʟ ʜʝʨʝʚʴʝʚ ʠ ʩʢʦʨʦʩʪʠ ʠʭ ʦʪʧʘʜʘ ʧʨʠ ʠʟʨʝʞʠʚʘʥʠʠ. 
 

ʊʘʙʣʠʮʘ - ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʨʝʜʥʝʛʦʜʠʯʥʦʛʦ ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠ-

ʨʦʩʪʘ ʣʠʩʪʚʝʥʥʠʮʳ (1984-2006 ʛʛ.)  
ɻʫʩʪʦʪʘ  

ʧʦʩʘʜʢʠ, 

ʪʳʩ. ʵʢʟ. 

ʛʘ
-1 

ʍÑmx, 

ʤʤ 

ɸʤʧʣʠʪʫʜʘ 

ʟʥʘʯʝʥʠʡ 

ʧʨʠʨʦʩʪʘ  

 

ɻʦʜ (ʚʦʟʨʘʩʪ, ʣʝʪ) 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʠ-

ʨʦʩʪʘ 

 

V, % 

 

A 

 

Ů 

0,5 3,6Ñ0,44 0,3-6,5 2002-05 (22-25) 54,9 -0,05 -1,16 

0,75 4,1Ñ0,42 0,7-7,9 2002 (22) 48,4 -0,61 -0,73 

1 3,5Ñ0,33 0,4-6,2 2002 (22) 46,9 -0,30 -0,79 

1,5 3,0Ñ 0,38 0,2-5,8 2002 (22) 60 -0,1 -1,3 

2 2,9Ñ0,38 0,1-5,8 2002 (22) 64.6 -0,04 -1,30 

3 2,6Ñ0,27 0,3-4,5 1999 (19) 48,7 -0,24 -0,79 

4 2,8Ñ0,30 0,4-5,2 1998 (18) 60,5 0,01 -1,18 

6 2,5Ñ0,29 0,4-4,5 1998 (18) 57 0,24 -1,31 

8 2,1Ñ0,25 0,5-443 1998 (18) 54,2 0,39 -0,86 

10 2,1Ñ0,19 0,3-3,5 1997 (17) 42,6 -0,45 -0,4 

12 2,0Ñ0,22 0,2-4,2 1995 (15) 54,7 0,38 -0,24 

16 1,9Ñ0,19 0,3-3,5 1995 (15) 46,9 0,03 -0,84 

24 1,8Ñ0,17 0,3-3,4 1995 (15) 47,6 0,23 -0,63 

32 1,7Ñ0,17 0,3-3,4 1991 (11) 47 0,28 -0,77 

48 1,7Ñ0,18 0,3-3,3 1991 (11) 46,9 0,51 0,05 

64 1,8Ñ0,19 0,4-3,9 1991 (11) 49,1 0,79 0,13 

96 18Ñ0,14 0,4-3,0 1991 (11) 38,4 0,47 0,02 

128 1,2Ñ0,12 0,3-2,6 1991 (11) 47,8 0,50 0,01 

 

 

 

ʉʊʈʆɽʅʀɽ ʉʄɽʐɸʅʅʓʍ ɼʋɹʆɺʓʍ ʅɸʉɸɾɼɽʅʀʁ 
 

ʈʘʪʫʰʥʳʡ ʊ.ɺ. (ɹɻʀʊɸ, ʛ.ɹʨʷʥʩʢ, ʈʌ) 
 

For increase and improvements of commodity structure of the mixed oak forest 

stands are carried out researches of growth and a structure of the mixed oak plant-

ings. Some features in a structure and growth of oak-birch forest stands are revealed. 
 

ɼʫʙʦʚʳʝ ʣʝʩʘ- ʦʩʦʙʦ ʮʝʥʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʬʦʨʤʘʮʠʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʨʘʡ-

ʦʥʘʭ ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʚʳʩʦʢʠʤ ʧʣʦʜʦʨʦʜʠʝʤ 

ʧʦʯʚ. ɼʫʙʨʘʚʳ ʥʘʠʙʦʣʝʝ  ʫʩʧʝʰʥʦ   ʚʳʧʦʣʥʷʶʪ  ʚʦʜʦʦʭʨʘʥʥʳʝ, ʧʦʯʚʦʟʘʱʠʪʥʳʝ ʠ 

ʜʨʫʛʠʝ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʬʫʥʢʮʠʠ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʥʝ ʨʝʰʝʥʘ ʧʨʦʙʣʝʤʘ ʦʙ-

ʥʦʚʣʝʥʠʷ, ʧʝʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʩʧʝʣʳʭ ʠ ʧʝʨʝʩʪʦʡʥʳʭ ʜʫʙʨʘʚ ʚ ʠʩ-

ʢʣʶʯʝʥʥʳʭ ʠʟ ʛʣʘʚʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʣʝʩʘʭ. ʅʝ ʨʘʟʨʘʙʦʪʘʥʳ ʟʦʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʚʝ-

ʜʝʥʠʷ ʭʦʟʷʡʩʪʚʘ, ʚʳʨʘʱʠʚʘʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦ ʮʝʣʝʩʦʦʙʨʘʟʥʳʭ ʥʘʩʘʞʜʝʥʠʡ.  ʊʨʝʙʫ-

ʶʪ ʫʪʦʯʥʝʥʠʷ ʚʦʟʨʘʩʪʳ ʨʫʙʦʢ ʚ ʜʫʙʦʚʳʭ ʣʝʩʘʭ, ʩʠʩʪʝʤʘ ʠʭ ʫʯʝʪʘ, ʥʦʨʤʘʪʠʚʳ ʠ ʤʝ-

ʪʦʜʳ ʨʘʩʯʝʪʘ ʦʙʲʝʤʦʚ ʨʫʙʦʢ ʫʭʦʜʘ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ   ʚ  ʣʝʩʘʭ. 

ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʷʚʣʷʝʪʩʷ ʪʦʚʘʨʥʘʷ ʩʪʨʫʢ-

ʪʫʨʘ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʭʦʜʦʤ ʜʝʣʦʚʦʡ ʜʨʝʚʝʩʠʥʳ ʧʦ ʢʘʪʝʛʦʨʠʷʤ 
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ʢʨʫʧʥʦʩʪʠ ʠ ʩʦʨʪʘʤ, ʣʝʩʦʤʘʪʝʨʠʘʣʘʤ ʧʦ ʥʘʟʥʘʯʝʥʠʶ (ʩʦʨʪʠʤʝʥʪʘʤ) ʠ ʚʳʭʦʜʦʤ 

ʜʨʦʚ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʟʘʧʘʩʘ ʠʣʠ ʚ ʘʙʩʦʣʶʪʥʳʭ ʚʝʣʠʯʠʥʘʭ. ʊʦʚʘʨʥʘʷ ʩʪʨʫʢʪʫʨʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʢʘʯʝʩʪʚʦ ʚʳʨʘʱʠʚʘʝʤʦʡ ʠ ʦʪʧʫʩʢʘʝʤʦʡ ʩ ʢʦʨʥʷ ʜʨʝʚʝʩʠʥʳ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ, ʩʪʦʷʱʝʡ ʧʝʨʝʜ ʣʝʩʥʳʤ ʭʦʟʷʡʩʪʚʦʤ, ʷʚʣʷ-

ʝʪʩʷ   ʬʦʨʤʠʨʦʚʘʥʠʝ   ʩʤʝʰʘʥʥʳʭ   ʫʩʪʦʡʯʠʚʳʭ   ʜʨʝʚʦʩʪʦʝʚ   ʜʫʙʘ   ʚʳʩʦʢʦʡ ʧʨʦ-

ʜʫʢʪʠʚʥʦʩʪʠ ʠ ʨʘʟʨʘʙʦʪʢʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʫʣʫʯʰʝʥʠʶ ʠʭ ʪʦʚʘʨʥʦʡ ʩʪʨʫʢʪʫʨʳ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʠʩʴ ʜʫʙʦʚʳʝ ʥʘʩʘʞʜʝʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ 

ʨʘʡʦʥʝ ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʚʳʩʦʢʠʤ ʧʣʦ-

ʜʦʨʦʜʠʝʤ ʧʦʯʚ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʨʘʟʣʠʯʥʳʤ ʵʨʦʟʠʦʥʥʳʤ ʧʨʦʮʝʩʩʘʤ, ʘ ʪʘʢʞʝ ʩ 

ʧʦʚʳʰʝʥʥʦʡ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʦʡ. 

ʇʨʦʙʥʳʝ ʧʣʦʱʘʜʠ (ʇʇ) ʟʘʣʦʞʝʥʳ ʚ ʜʫʙʦʚʳʭ ʜʨʝʚʦʩʪʦʷʭ ɼʤʠʪʨʠʝʚʩʢʦʛʦ 

ʣʝʩʥʠʯʝʩʪʚʘ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ III -XVIII  ʢʣʘʩʩʘ ʚʦʟʨʘʩʪʘ. ʊʘʢʩʘʮʠʦʥʥʘʷ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʘ ʥʘʩʘʞʜʝʥʠʡ ʥʘ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 1. 

ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʠʘʤʝʪʨʳ, ʚʳʩʦʪʳ ʜʝʨʝʚʴʝʚ, ʟʘʧʘʩʳ ʥʘ 1 ʛʘ ʫʚʝʣʠʯʠʚʘʶʪʩʷ 

ʩ ʚʦʟʨʘʩʪʦʤ. ʉʫʤʤʘ ʧʣʦʱʘʜʝʡ ʩʝʯʝʥʠʡ ʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʣʥʦʪʘ ʚ ʥʘʩʘʞʜʝʥʠʷʭ I ʠ 

II  ʢʣʘʩʩʦʚ ʙʦʥʠʪʝʪʘ ʜʦ ʚʦʟʨʘʩʪʘ 115 ʣʝʪ ʚʦʟʨʘʩʪʘʝʪ, ʚ ʙʦʣʝʝ ʩʪʘʨʰʝʤ ʚʦʟʨʘʩʪʝ ʩʥʠ-

ʞʘʝʪʩʷ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʨʦʩʪʝ ʧʦ II  ʢʣʘʩʩʫ ʙʦʥʠʪʝʪʘ ʧʦʣʥʦʪʘ ʚ 115 ʣʝʪ ʨʘʚʥʘ 0,8, ʘ 

ʧʨʠ ʚʦʟʨʘʩʪʝ 120 ʣʝʪ ʫʞʝ 0,79. ɺ ʥʘʩʘʞʜʝʥʠʷʭ III  ʢʣʘʩʩʘ ʙʦʥʠʪʝʪʘ ʧʦʣʥʦʪʘ ʫʚʝʣʠʯʠ-

ʚʘʝʪʩʷ ʤʝʜʣʝʥʥʝʝ ʠ ʚ ʚʦʟʨʘʩʪʝ 155 ʣʝʪ ʨʘʚʥʘ 0,97. ʅʘʠʙʦʣʴʰʫʶ ʚʘʨʠʘʮʠʶ ʩʦʩʪʘʚʘ 

ʠʤʝʶʪ ʥʘʩʘʞʜʝʥʠʷ II  ʢʣʘʩʩʘ ʙʦʥʠʪʝʪʘ; ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʚʘʨʴʠʨʫʝʪ ʦʪ (7-8)ɼ(3-2)ɹ ʜʦ 

7ɼ2ɹ1ʂʣ. ʉʨʝʜʠ ʥʘʩʘʞʜʝʥʠʡ I ʢʣʘʩʩʘ ʙʦʥʠʪʝʪʘ ʠʤʝʶʪʩʷ ʯʠʩʪʳʝ ʜʫʙʦʚʳʝ ʥʘʩʘʞʜʝ-

ʥʠʷ. ʉʦʩʪʘʚ ʥʘʩʘʞʜʝʥʠʡ III  ʢʣʘʩʩʘ ʙʦʥʠʪʝʪʘ  ʚ ʚʦʟʨʘʩʪʝ 155 ʣʝʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʩʣʦʞʥʳʤ ʧʦ ʩʦʩʪʘʚʫ ʠ ʩʪʨʦʝʥʠʶ ʜʨʝʚʦʩʪʦʝʤ: ʩʦʩʪʘʚ 8ɼ2ɹ ʚ 1 ʷʨʫʩʝ ʠ 1ɼ9ʂʣ ʚʦ 

ʚʪʦʨʦʤ ʷʨʫʩʝ. ʂ ʚʦʟʨʘʩʪʫ 155 ʣʝʪ ʜʨʝʚʦʩʪʦʷʭ ʬʦʨʤʠʨʫʝʪʩʷ ʠʟ ʧʦʜʨʦʩʪʘ ʚʪʦʨʦʡ ʷʨʫʩ. 

ʊʘʢ ʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ ʟʘʧʘʩʘ ʥʘʩʘʞʜʝʥʠʷ ʦʪ ʝʛʦ ʩʦʩʪʘʚʘ: ʯʝʤ ʚ ʥʘʩʘʞʜʝ-

ʥʠʠ ʙʦʣʴʰʝ ʫʯʘʩʪʠʝ ʜʫʙʘ, ʚʧʣʦʪʴ ʜʦ ʯʠʩʪʦʛʦ ʜʫʙʦʚʦʛʦ ʜʨʝʚʦʩʪʦʷ, ʪʝʤ ʚʳʰʝ ʝʛʦ ʟʘ-

ʧʘʩ. ʏʠʩʪʳʝ ʥʘʩʘʞʜʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʴʰʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ. ɿʘʧʘʩ 

ʯʠʩʪʳʭ ʜʨʝʚʦʩʪʦʝʚ ʩʦʩʪʘʚʣʷʝʪ 300 ʤ3 ʜʨʝʚʝʩʠʥʳ ʥʘ ʛʝʢʪʨʝ ʚ ʚʦʟʨʘʩʪʝ 90 ʣʝʪ ʧʨʠ 

ʧʦʣʥʦʪʝ 0,61. ʉʤʝʰʘʥʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʠʤʝʶʪ ʤʝʥʴʰʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʥʘ-

ʧʨʠʤʝʨ, ʟʘʧʘʩ ʥʘʩʘʞʜʝʥʠʷ ʚ ʚʦʟʨʘʩʪʝ 120 ʣʝʪ ʩ ʩʦʩʪʘʚʦʤ 8ɼ2ɹ ʧʨʠ ʧʦʣʥʦʪʝ 0,79 

ʠʤʝʶʪ ʟʘʧʘʩ 302 ʤ3. ʉʨʝʜʥʷʷ ʚʳʩʦʪʘ ʩ ʚʦʟʨʘʩʪʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʯʪʦ ʥʝʣʴʟʷ ʩʢʘʟʘʪʴ 

ʦ ʜʠʘʤʝʪʨʝ. ʉʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʩʚʷʟʘʥ ʩ ʛʫʩʪʦʪʦʡ ʜʨʝʚʦʩʪʦʷ, ʯʝʤ ʤʝʥʴʰʝ ʜʝʨʝʚʴʝʚ, 

ʪʝʤ ʙʦʣʴʰʝ ʜʠʘʤʝʪʨ, ʠ ʥʘʦʙʦʨʦʪ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʥʘʩʘʞʜʝʥʠʡ 

ʇʦʜ çʩʪʨʦʝʥʠʝʤ ʥʘʩʘʞʜʝʥʠʡè ʧʦʥʠʤʘʶʪ ʩʦʩʪʘʚ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʦʣʦ-

ʞʝʥʠʝ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʝʡ, ʥʘ ʢʦʪʦʨʳʝ ʨʘʩʯʣʝʥʷʝʪʩʷ ʜʨʝʚʦʩʪʦʡ ʠ ʢʦʪʦʨʳʝ  ʥʘʭʦ-

ʜʷʪ  ʩʚʦʝ   ʚʳʨʘʞʝʥʠʝ   ʚ  ʦʩʦʙʝʥʥʦʩʪʷʭ  ʨʷʜʦʚ  ʨʘʩʧʨʝʜʝʣʝʥʠʷ  ʧʦ ʦʩʥʦʚʥʳʤ ʪʘʢʩʘ-

ʮʠʦʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ. ʇʦʵʪʦʤʫ ʯʘʩʪʦ ʵʪʦʪ ʪʝʨʤʠʥ ʦʪʦʞʜʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʥʷʪʠʝʤ ʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʦʩʦʙʝʡ ʜʨʝʚʝʩʥʳʭ ʚʠʜʦʚ ʧʦ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʧʨʠʟʥʘʢʫ (ʥʘʠʙʦʣʝʝ 

ʯʘʩʪʦ ʧʦ ʜʠʘʤʝʪʨʫ). ʈʷʜʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʝʨʝʚʴʝʚ ʧʦ ʜʠʘʤʝʪʨʫ ʤʥʦʛʦʩʪʦʨʦʥʥʝ ʭʘ-

ʨʘʢʪʝʨʠʟʫʶʪ ʧʨʦʮʝʩʩʳ ʠʭ ʨʦʩʪʘ, ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʠ ʦʪʧʘʜʘ. ʅʘ ʟʥʘʥʠʠ ʩʪʨʦʝʥʠʷ 

ʜʨʝʚʦʩʪʦʝʚ ʦʩʥʦʚʳʚʘʶʪʩʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʦ ʧʣʘʥʠʨʦʚʘʥʠʶ ʧʦʣʴʟʦʚʘʥʠʷ ʣʝʩʦʤ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʨʦʩʪʘ ʩʦʟʜʘʶʪʩʷ ʤʦʜʝʣʠ ʩʪʨʦʝʥʠʷ ʜʨʝʚʦʩʪʦʝʚ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴ-

ʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʜʣʷ ʦʮʝʥʢʠ ʩʪʨʦʝʥʠʷ ʢʦʥʢʨʝʪʥʦʛʦ ʜʨʝʚʦʩʪʦʷ, ʠʣʠ ʢʘʢ ʦʩ-

ʥʦʚʘ ʜʣʷ ʨʘʩʯʝʪʦʚ ʧʦ ʛʨʫʧʧʘʤ ʜʨʝʚʦʩʪʦʝʚ, ʙʣʠʟʢʠʭ ʢ ʤʦʜʝʣʠ ʧʦ ʭʘʨʘʢʪʝʨʫ ʩʪʨʦʝʥʠʷ. 
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ɺ ʪʝʦʨʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʨʘʟʣʠʯʘʶʪ ʯʝʪʳʨʝ ʦʙʱʠʭ ʪʠʧʘ 

ʨʘʩʧʨʝʜʝʣʝʥʠʡ: ʩʠʤʤʝʪʨʠʯʥʦʝ ʦʜʥʦʚʝʨʰʠʥʥʦʝ ʠʣʠ ʫʥʠʤʦʜʘʣʴʥʦʝ; ʘʩʩʠʤʝʪʨʠʯ-

ʥʦʝ ʦʜʥʦʚʝʨʰʠʥʥʦʝ; ʢʨʘʡʥʝ ʘʩʩʠʤʝʪʨʠʯʥʦʝ; U-ʦʙʨʘʟʥʦʝ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʨʝʚʴʝʚ ʧʦ ʜʠʘʤʝʪʨʫ ʚ ʰʠʨʦʢʦʤ ʨʘʥʛʝ ʯʠʩʪʳʭ ʠ ʩʤʝʰʘʥ-

ʥʳʭ, ʧʨʦʩʪʳʭ ʠ ʩʣʦʞʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʨʝʤʷ ʪʠʧʘʤʠ: ʘʩʩʠʤʝʪ-

ʨʠʯʥʳʤ ʫʥʠʤʦʜʘʣʴʥʳʤ, ʫʙʳʚʘʶʱʠʤ ʠ ʤʥʦʛʦʤʦʜʘʣʴʥʳʤ. 
 

ʊʘʙʣʠʮʘ 1- ʊʘʢʩʘʮʠʦʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘʩʘʞʜʝʥʠʷ 

ʗ
ʨ
ʫ
ʩ

 ʉʦʩʪʘʚ ʠ 

ʚʦʟʨʘʩʪ 

ʜʨʝʚʦʩʪʦʷ 

ɻ
ʣ
ʘ
ʚ
ʥ
ʳ
ʡ
 
ʵ
ʣ
ʝ
ʤ
ʝ
ʥ
ʪ
 

ʣ
ʝ
ʩ
ʘ

 

ʂʣʘʩʩ 

ʚʦʟʨʘʩʪʘ 

ʉʨʝʜʥʠʡ 

ʚʦʟʨʘʩʪ, 

ʣʝʪ 

ʂ
ʣ
ʘ
ʩ
ʩ
 
ʙ
ʦ
ʥ
ʠ
ʪ
ʝ
ʪ
ʘ

 ʉʨʝʜʥʠʝ 

ʉ
ʫ
ʤ
ʤ
ʘ
 
ʧ
ʣ
ʦ
ʱ
ʘ
ʜ
ʝ
ʡ
 

ʩ
ʝ
ʯ
ʝ
ʥ
ʠ
ʡ
,
 
ʤ

2
 

ʇ
ʦ
ʣ
ʥ
ʦ
ʪ
ʘ

 

ɿ
ʘ
ʧ
ʘ
ʩ
,
 
ʤ

3
 

ʕʣʝʤʝʥʪʳ ʣʝʩʘ 

ɼ
ʠ
ʘ
ʤ
ʝ
ʪ
ʨ
,
 
ʩ
ʤ

 

ɺ
ʳ
ʩ
ʦ
ʪ
ʘ
,
 
ʤ

 

ʇ
ʦ
ʨ
ʦ
ʜ
ʘ

 ʉʨʝʜʥʠʝ 

ʉ
ʫ
ʤ
ʤ
ʘ
 
ʧ
ʣ
ʦ
ʱ
ʘ

-

ʜ
ʝ
ʡ
 
ʩ
ʝ
ʯ
ʝ
ʥ
ʠ
ʡ
,
 
ʤ

2
 

ʇ
ʦ
ʣ
ʥ
ʦ
ʪ
ʘ

 

ɿ
ʘ
ʧ
ʘ
ʩ
,
 
ʤ

3
 

ʂ
ʣ
ʘ
ʩ
ʩ
 
ʪ
ʦ
ʚ
ʘ
ʨ
ʥ

ʦ
-

ʩ
ʪ
ʠ

 

ɼ
ʠ
ʘ
ʤ
ʝ
ʪ
ʨ
,
 

ʩ
ʤ 

ɺ
ʳ
ʩ
ʦ
ʪ
ʘ
,
 

ʤ
 

ʇʨʦʙʥʘʷ ʧʣʦʱʘʜʴ ˉ1 

1 8ɼ2ɹ ɼ III / 55 II  23,2 19,7 18,1 0,64 178 ɼ 23,2 18,8 14,6 0,51 140 2 

          ɹ 39,9 23,2 3,5 0,13 38 1 

ʇʨʦʙʥʘʷ ʧʣʦʱʘʜʴ ˉ2 

I 8ɼ2ɹ ɼ IV  / 70 II  29,8 20,4 19,1 0,66 200 ɼ 29,8 20,1 14,9 0,50 157 2 

          ɹ 37,4 21,8 4,2 0,16 43 2 

ʇʨʦʙʥʘʷ ʧʣʦʱʘʜʴ ˉ3 

I 8ɼ2ɹ ɼ V / 85 II  28,7 22,5 18,6 0,60 206 ɼ 28,7 22,2 13,9 0,43 159 2 

          ɹ 34,9 23,6 4,7 0,17 47 2 

ʇʨʦʙʥʘʷ ʧʣʦʱʘʜʴ ˉ4 

I 10ɼ ɼ V / 90 I 42,0 28,7 23,7 0,61 300 ɼ 42,0 28,7 23,7 0,61 300 1 

ʇʨʦʙʥʘʷ ʧʣʦʱʘʜʴ ˉ5 

I 7ɼ3ɹ ɼ V / 100 II  37,2 23,8 24,7 0,78 293 ɼ 37,2 24,7 17,6 0,51 199 2 

          ɹ 30,9 21,6 7,1 0,27 74 2 

ʇʨʦʙʥʘʷ ʧʣʦʱʘʜʴ ˉ6 

1 7ɼ2ɹ1ʂʣ ɼ VI / 115 II  36,9 24,4 26,1 0,80 290 ɼ 36,9 25,0 17,8 0,52 199 2 

          ɹ 41,5 25,1 4,4 0,15 52 1 

          ʂʣ 25,6 19,2 3,9 0,13 39 1 

ʇʨʦʙʥʘʷ ʧʣʦʱʘʜʴ ˉ7 

I 8ɼ2ɹ ɼ VI/120 II  39,8 25,6 26,7 0,79 302 ɼ 39,8 25,6 19,5 0,55 244 2 

          ɹ 40,3 25,7 6,9 0,24 8,2 1 

ʇʨʦʙʥʘʷ ʧʣʦʱʘʜʴ ˉ8 

1 8ɼ2ɹ ɼ VIII /155 III  46,0 23,6 22,2 0,71 250 ɼ 46,0 24,0 16,4 0,48 190 2 

          ɹ 33,0 21,8 5,8 0,23 60 2 

II  9ʂʣ1ɼ ɼ IV  / 80  23,6 17,9 7,5 0,26 73 ɼ 23,6 16,4 0,9 0,03 8 2 

          ʂʣ 24,9 18,1 6,6 0,23 65 2 
 

ʆʜʥʦʚʝʨʰʠʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʯʠʩʪʳʭ ʦʜʥʦʚʦʟʨʘʩʪʥʳʭ ʜʨʝʚʦ-

ʩʪʦʷʭ. ʋʙʳʚʘʶʱʝʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʠʘʤʝʪʨʦʚ ʜʝʨʝʚʴʝʚ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʩʤʝʰʘʥʥʳʭ, 

ʩ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʦʨʦʜ, ʥʘʩʘʞʜʝʥʠʡ. ʂʨʘʡʥʝ ʘʩʩʠʤʝʪʨʠʯʥʦʝ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʝ ʚʦʟʤʦʞʥʦ ʢʘʢ ʩʫʤʤʘ ʦʜʥʦʚʝʨʰʠʥʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʜʝʨʝʚʴʝʚ ʦʪʜʝʣʴ-

ʥʳʭ ʧʦʨʦʜ ʠ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʥʘʩʘʞʜʝʥʠʝ. ʄʥʦʛʦʤʦʜʘʣʴʥʦʝ (ʤʥʦ-

ʛʦʚʝʨʰʠʥʥʦʝ) ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʩʤʝʰʘʥʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. ʆʥʦ ʥʘʙʣʶ-

ʜʘʝʪʩʷ ʚ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʠ ʤʥʦʛʦʷʨʫʩʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ. 
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ʊʘʙʣʠʮʘ 2- ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʨʝʚʴʝʚ ʧʦ ʩʪʫʧʝʥʷʤ ʪʦʣʱʠʥʳ ʥʘ ʧʨʦʙʥʳʭ 

ʧʣʦʱʘʜʷʭ 

ˉ 

ʇʇ 

ʇʦʨʦʜʘ/ 

ʷʨʫʩ 

ɺʦʟʨʘʩʪ, 

ʣʝʪ 

ʉʨ. 

ʜʠʘʤʝʪʨ 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʨʝʚʴʝʚ ʧʦ ʩʪʝʧʝʥʷʤ ʪʦʣʱʠʥʳ ʊʠʧ ʢʨʠ-

ʚʦʡ ʨʘʩ-

ʧʝʜ. 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 ʀʪʦʛʦ 

1 ɼʫʙ/ 1 55 23,2  9 41 60 49 28 13 6 2 1 1         207 ʃʦʛʘʨʠʬ 

 ɹʝʨʸʟʘ/1       1 1 2 4 4 3 2 1        16 ʅʦʨʤ ʢʨ 

2 ɼʫʙ/ 1 70 29,8  4 14 31 48 53 46 33 19 8 3 1        258 ʆʙʦʙʱʸʥ 

 ɹʝʨʸʟʘ/1     2 3 4 5 5 7 7 6 5 3        47 ʆʙʦʙʱʸʥ 

3 ɼʫʙ/ 1 85 28,7   8 21 36 39 30 18 8 3 1         163 ʆʙʦʙʱʸʥ 

 ɹʝʨʸʟʘ/1    1 2 3 3 4 5 6 4 4 3 2 1       37 ʆʙʦʙʱʸʥ 

4 ɼʫʙ/ 1 90 42,0   2 3 5 7 14 26 39 40 29 16 6 2 1     188 ʆʙʦʙʱʸʥ 

5 ɼʫʙ/ 1 100 37,2  6 9 12 13 15 14 13 12 11 10 8 6 4 3     136 ʆʙʦʙʱʸʥ 

 ɹʝʨʸʟʘ/1   3 6 8 10 12 10 9 7 5 4 3 2 1 1 1     81 ʆʙʦʙʱʸʥ 

6 ɼʫʙ/ 1 115 36,9  3 5 8 12 15 18 19 16 14 10 7 4 2 1     133 ʆʙʦʙʱʸʥ 

 ɹʝʨʸʟʘ/1      1 1 3 5 5 4 3 2 2 1 1 1     25 ʃʦʛʘʨʠʬ 

 ʂʣʸʥ/ 1    2 6 11 16 14 8 3            62 ʆʙʦʙʱʸʥ 

7 ɼʫʙ/ 1 120 39,8   3 7 12 16 20 24 24 22 18 13 8 4 1     171 ʅʦʨʤ ʢʨ 

 ɹʝʨʸʟʘ/1     2 3 5 6 7 8 7 6 5 4 3 2      58 ʆʙʦʙʱʸʥ 

8 ɼʫʙ/ 1 155 46,0      3 6 9 11 10 8 6 4 3 2 1 1 1  63 ʃʦʛʘʨʠʬ 

 ɹʝʨʸʟʘ/1     2 5 7 9 8 5 4 2 2 1 1       44 ʃʦʛʘʨʠʬ 

 ɼʫʙ/ 2    1 1 4 6 4              15 ʆʙʦʙʱʸʥ 

 ʂʣʸʥ/ 2    2 9 20 27 21 10 3            90 ʆʙʦʙʱʸʥ 

 

ɼʫʙʨʘʚʳ ɼʤʠʪʨʠʝʚʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʤʝʰʘʥ-

ʥʳʤʠ ʧʦ ʩʦʩʪʘʚʫ ʥʘʩʘʞʜʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʢ ʩʧʝʣʦʤʫ ʚʦʟʨʘʩʪʫ ʧʝʨʝʭʦʜʷʪ ʚ ʩʣʦʞ-

ʥʳʝ ʜʚʫʭ ʷʨʫʩʥʳʝ ʥʘʩʘʞʜʝʥʠʷ, ʯʪʦ ʥʘʭʦʜʠʪ ʦʪʨʘʞʝʥʠʝ ʚ ʨʘʟʥʦʦʙʨʘʟʠʠ ʚʘʨʠʘʥ-

ʪʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʝʨʝʚʴʝʚ ʧʦ ʪʦʣʱʠʥʝ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʨʝʚʴʝʚ ʧʦ ʩʪʫʧʝʥʷʤ ʪʦʣʱʠʥʳ ʥʘ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ ʧʦʢʘʟʘʥʦ 

ʚ ʪʘʙʣʠʮʝ 2. ʀʟ ʪʘʙʣʠʮʳ 2 ʩʣʝʜʫʝʪ, ʯʪʦ ʜʫʙ ʠʤʝʝʪ ʙʦʣʴʰʠʡ ʨʘʟʤʘʭ ʨʷʜʘ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʷ ʜʝʨʝʚʴʝʚ, ʥʝʞʝʣʠ ʙʝʨʸʟʘ. ʈʷʜʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʫʙʘ ʥʘʯʠʥʘʶʪʩʷ ʩ ʙʦʣʝʝ ʥʠʟʢʦʡ 

ʩʪʫʧʝʥʠ ʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʣʠʙʦ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʪʫʧʝʥʠ, 

ʣʠʙʦ ʥʘ ʦʜʥʦʡ ʩʪʫʧʝʥʠ ʩ ʙʝʨʸʟʦʡ. ʈʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʣʸʥʘ, ʥʘ ʇʇ 6, ʥʘʯʠʥʘʝʪʩʷ ʩ 

ʪʦ ʞʝ ʩʪʫʧʝʥʠ ʯʪʦ ʠ ʜʫʙʘ, ʥʦ ʠʤʝʝʪ ʩʘʤʳʡ ʢʦʨʦʪʢʠʡ ʨʘʟʤʘʭ, ʵʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, 

ʯʪʦ ʜʝʨʝʚʴʷ ʢʣʸʥʘ ʠʤʝʶʪ ʤʝʥʴʰʠʡ ʚʦʟʨʘʩʪ. ʈʷʜʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʫʙʘ ʠ ʢʣʸʥʘ ʚʪʦ-

ʨʦʛʦ ʷʨʫʩʘ ʥʘ ʇʇ 8 ʥʘʯʠʥʘʶʪʩʷ ʩ ʦʜʥʦʡ ʩʪʫʧʝʥʠ, ʧʨʠ ʵʪʦʤ ʨʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʣʸʥʘ 

ʙʦʣʴʰʝ ʜʫʙʦʚʦʛʦ, ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ: 15 ʠ 90 h ʪ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʨʦʝʥʠʷ ʜʨʝʚʦʩʪʦʝʚ ʜʫʙʘ ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ɺ ʩʣʦʞʥʳʭ ʧʦ ʩʦʩʪʘʚʫ ʥʘʩʘʞʜʝʥʠʷʭ ʜʫʙʘ ʥʘʙʣʶʜʘʝʪʩʷ ʟʘʤʝʪʥʦʝ ʨʘʟʣʠ-

ʯʠʝ ʚ ʩʪʨʦʝʥʠʠ ʧʦ ʵʣʝʤʝʥʪʘʤ ʣʝʩʘ. ʈʷʜʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʫʙʘ, ʙʝʨʸʟʳ ʠʤʝʶʪ ʭʦ-

ʨʦʰʦ ʚʳʨʘʞʝʥʥʫʶ ʘʩʠʤʤʝʪʨʠʶ. 
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2. ɼʨʝʚʦʩʪʦʠ ʜʫʙʘ ʚ ʙʦʣʝʝ ʩʪʘʨʰʝʤ ʚʦʟʨʘʩʪʝ ʠʤʝʶʪ ʙʦʣʴʰʠʡ ʩʨʝʜʥʠʡ ʜʠʘ-

ʤʝʪʨ, ʯʝʤ ʙʝʨʸʟʳ, ʚ ʤʦʣʦʜʦʤ - ʥʘʦʙʦʨʦʪ. ʋ ʜʝʨʝʚʴʝʚ ʜʫʙʘ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʤʝʥʝʝ 

ʚʳʩʦʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʦ ʜʠʘʤʝʪʨʫ. 

3. ʈʷʜʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʝʨʝʚʴʝʚ ʚʪʦʨʦʛʦ ʷʨʫʩʘ ʩʤʝʱʝʥʳ ʚʣʝʚʦ, ʯʪʦ ʧʦʜʯʝʨ-

ʢʠʚʘʝʪ ʠʭ ʩʦʧʫʪʩʪʚʫʶʱʫʶ ʨʦʣʴ ʚ ʩʣʦʞʥʳʭ ʧʦ ʩʦʩʪʘʚʫ ʜʨʝʚʦʩʪʦʷʭ ʜʫʙʘ ʠ ʛʦʚʦ-

ʨʠʪ ʦʙ ʠʭ ʤʝʥʴʰʝʤ ʚʦʟʨʘʩʪʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʘʪʝʨʠʥʩʢʠʤ ʧʦʣʦʛʦʤ. 

4. ʌʦʨʤʠʨʦʚʘʥʠʝ ʚ ʜʫʙʦʚʳʭ ʜʨʝʚʦʩʪʦʷʭ ʢʨʫʧʥʳʭ ʜʝʨʝʚʴʝʚ ʧʦ ʜʠʘʤʝʪʨʫ ʩ 

ʭʦʨʦʰʦ ʦʯʠʱʝʥʥʳʤʠ ʩʪʚʦʣʘʤʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʚʳʭʦʜʘ ʢʨʫʧʥʳʭ ʩʦʨ-

ʪʠʤʝʥʪʦʚ. 

 

 

 

 

ʉʈɸɺʅʀʊɽʃʔʅɸʗ ʆʎɽʅʂɸ ʈɸɹʆʊʓ ʃɽʉʍʆɿʆɺ ʋʏɽɹʅʆ-

ʆʇʓʊʅʆʁ ʀ ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʆʁ ʉʇɽʎʀɸʃʀɿɸʎʀʀ ʇʆ 

ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀʖ ʃɽʉʅʆɻʆ ʌʆʅɼɸ 
 

ʈʦʞʢʦʚ ʃ.ʅ., ʐʘʪʨʘʚʢʦ ɸ.ɺ. (ɹɻʊʋ, ʛ.ʄʠʥʩʢ, ɹʝʣʘʨʫʩʴ) 
 

Comparative assessment of works of timber enterprises of uchebno-skilled and 

industrial specialization in perfection of wood fund. 
 

ʂʦʥʢʫʨʝʥʪʥʘʷ ʨʳʥʦʯʥʘʷ ʵʢʦʥʦʤʠʢʘ ʧʨʝʜʲʷʚʣʷʝʪ ʧʦʚʳʰʝʥʥʫʶ ʪʨʝʙʦʚʘʪʝʣʴ-

ʥʦʩʪʴ ʢ ʤʝʥʝʜʞʤʝʥʪʫ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦ ʚʳʨʘʙʦʪʢʝ ʵʬʬʝʢʪʠʚʥʳʭ 

ʨʝʰʝʥʠʡ ʫʩʪʦʡʯʠʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʘʤʠ. ʆʪʜʝʣʴʥʳʝ ʣʝʩʭʦʟʳ ɹʝʣʘʨʫʩʠ ʥʘʨʷʜʫ ʩ 

ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʚʳʧʦʣʥʷʶʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʚʦʠʤ ʫʩʪʘʚʦʤ 

ʠʥʳʝ ʬʫʥʢʮʠʠ, ʢʘʢ ʫʯʝʙʥʦ-ʦʧʳʪʥʫʶ, ʨʝʢʨʝʘʮʠʦʥʥʫʶ, ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʫʶ, ʧʨʠʨʦ-

ʜʦʦʭʨʘʥʥʫʶ ʠ ʜʨʫʛʠʝ. ʅʘ ʧʨʠʤʝʨʝ ʣʝʩʭʦʟʦʚ ʉʪʦʣʙʮʦʚʩʢʦʛʦ (ʩ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʩʧʝʮʠʘʣʠʟʘʮʠʝʡ) ʠ ʅʝʛʦʨʝʣʴʩʢʦʛʦ (ʩ ʫʯʝʙʥʦ-ʦʧʳʪʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʝʡ) ʤʳ ʧʦʧʳʪʘ-

ʣʠʩʴ ʚʳʷʚʠʪʴ ʫʩʧʝʰʥʦʩʪʴ ʨʘʙʦʪʳ ʵʪʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʨʝʰʝʥʠʶ ʛʣʘʚʥʦʡ ʮʝʣʠ ʣʝ-

ʩʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ï ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʢʘʯʝʩʪʚʘ ʣʝʩʥʦʛʦ ʬʦʥʜʘ.  

ʇʨʠʨʦʜʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʅʝʛʦʨʝʣʴʩʢʦʛʦ ʠ ʉʪʦʣʙʮʦʚʩʢʦʛʦ ʣʝʩʭʦʟʦʚ, 

ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʠʩʭʦʜʥʳʝ ʧʦʢʘʟʘʪʝʣʠ (ʪʘʙʣʠʮʘ 1). 

ʉʦʩʪʦʷʥʠʝ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʦʮʝʥʠʚʘʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʯʝʩʢʠʤ 

ʧʦʜʭʦʜʦʤ [1] ʥʘ ʦʩʥʦʚʝ ʰʝʩʪʠ ʥʠʞʝ ʧʨʠʚʝʜʝʥʥʳʭ ʠʥʜʝʢʩʦʚ (ʭʘʨʘʢʪʝʨʠʩʪʠʢ): 

Jʣʟ ï ʜʦʣʷ ʣʝʩʥʳʭ ʟʝʤʝʣʴ ʚ ʩʦʩʪʘʚʝ ʣʝʩʥʦʛʦ ʬʦʥʜʘ, 

Jʦ ï ʜʦʣʷ ʧʦʢʨʳʪʳʭ ʣʝʩʦʤ ʟʝʤʝʣʴ ʚ ʩʦʩʪʘʚʝ ʣʝʩʥʳʭ ʟʝʤʝʣʴ (ʦʙʣʝʩʝʥʥʦʩʪʴ), 

Jʬ ï ʜʦʣʷ ʣʝʩʥʳʭ ʟʝʤʝʣʴ, ʟʘʥʷʪʳʭ ʢʦʨʝʥʥʳʤʠ ʧʦʨʦʜʘʤʠ, 

Jʚʩ ï ʜʦʣʷ ʦʪʢʣʦʥʝʥʠʡ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʧʣʦʱʘʜʠ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʜʨʝʚʦʩʪʦ-

ʝʚ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʦʪ ʬʘʢʪʠʯʝʩʢʦʡ, 

Jʧʣ ï ʩʨʝʜʥʷʷ ʧʦʣʥʦʪʘ (ʦʪʥʦʩʠʪʝʣʴʥʘʷ) ʜʨʝʚʦʩʪʦʝʚ, 

Jʧʨ ï ʩʨʝʜʥʠʡ ʟʘʧʘʩ ʜʨʝʚʦʩʪʦʝʚ, ʤ3/ʛʘ. 

ɹʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʝʜʠʥʳʝ ʦʧʪʠʤʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ: 

Jʣʟ.ʦʧʪ. = 95%, Jʦ.ʧʦʪ = 95%, Jʬ.ʦʧʪ = 90%, Jʚʩ.ʦʧʪ = 1,0,  Jʧʣ.ʦʧʪ = 0,80, Jʧʨ.ʦʧʪ ï ʩʨʝʜ-

ʥʠʡ ʟʘʧʘʩ ʥʦʨʤʘʣʴʥʳʭ ʜʨʝʚʦʩʪʦʝʚ (ʧʨʠ ʧʦʣʥʦʪʝ 1,0). 
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ʊʘʙʣʠʮʘ 1 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʣʝʩʭʦʟʦʚ 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘ-

ʪʝʣʝʡ 

ʅʝʛʦʨʝʣʴʩʢʠʡ ʣʝʩʭʦʟ ʉʪʦʣʙʮʦʚʩʢʠʡ ʣʝʩʭʦʟ 

01.01.1963 ʛ. 01.01.2005 ʛ. 01.01.1962 ʛ. 01.01.2010 ʛ.  

Sʣʬ ï ʦʙʱʘʷ ʧʣʦʱʘʜʴ 

ʣʝʩʥʦʛʦ ʬʦʥʜʘ, ʛʘ 

11795 17190 55990 89803 

Sʣʟ ï ʣʝʩʥʳʝ ʟʝʤʣʠ, ʛʘ 11324 16347 53059 86850 

Sʧʢ ï ʧʦʢʨʳʪʳʝ ʣʝʩʦʤ 

ʟʝʤʣʠ, ʛʘ 

10961 15289 50751 81339 

ʈʬ ï ʣʝʩʥʳʝ ʟʝʤʣʠ, ʟʘ-

ʥʷʪʳʝ ʢʦʨʝʥʥʳʤʠ ʧʦ-

ʨʦʜʘʤʠ, % 

93,0 93,6 92,0 94,0 

ʈʤʣ ï ʫʜʝʣʴʥʳʡ ʚʝʩ ʤʦ-

ʣʦʜʥʷʢʦʚ, % 

63,9 19,0 56,3 23,6 

ʈʩʚ ï ʫʜʝʣʴʥʳʡ ʚʝʩ 

ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʭ ʜʨʝ-

ʚʦʩʪʦʝʚ, %  

24,5 66,0 25,7 62,6 

ʈʧʨ ï ʫʜʝʣʴʥʳʡ ʚʝʩ 

ʧʨʠʩʧʝʚʘʶʱʠʡ 

6,3 11,0 12,0 10,1 

ʈʩʧ ï ʫʜʝʣʴʥʳʡ ʚʝʩ ʩʧʝ-

ʣʳʭ ʜʨʝʚʦʩʪʦʝʚ, % 

5,3 4,0 6,0 3,7 

ʇʣ ï ʩʨʝʜʥʷʷ ʧʦʣʥʦʪʘ 

ʜʨʝʚʦʩʪʦʝʚ 

0,71 0,74 0,64 0,71 

ʇʨ ï ʩʨʝʜʥʠʡ ʟʘʧʘʩ 

ʜʨʝʚʦʩʪʦʝʚ, ʤ3/ʛʘ 

133 246 85 207 

V ï ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 

ʜʨʝʚʦʩʪʦʝʚ, ʮ 

34 56 32 50 

ɹ ï ʩʨʝʜʥʠʡ ʢʣʘʩʩ ʙʦ-

ʥʠʪʝʪ 

II , 2 I, 1 II , 5 I, 3 

 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʠʥʜʝʢʩ ʩʦʩʪʦʷʥʠʷ ʣʝʩʥʦʛʦ ʬʦʥʜʘ (ʥʝ ʠʩʭʦʜʥʦʡ Jʠ ʠ ʪʝʢʫʱʠʡ Jʪ 

ʛʦʜʳ) ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʫʨʘʚʥʝʥʠʷ 1-6). 

Jʣʟ = Sʣʟ/Sʣʬ/0,95                                                                                                 (1) 

Jʦ = Sʧʢ/Sʣʟ/0,95                                                                                                   (2) 

Jʬ = ʈʬ/100/0,9                                                                                                    (3) 

Jʬ = 1,0 ï ((ʈʤʣ-35)+(ʈʩʚ-30)+(ʈʧʨ-20)+(ʈʩʧ-15))/100                                        (4) 

ɺ ʫʨʘʚʥʝʥʠʠ (4) ʦʪʢʣʦʥʝʥʠʷ ʧʦ ʢʘʞʜʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ ʧʨʠʥʠʤʘʝʪʩʷ 

ʚʩʝʛʜʘ ʩʦ ʟʥʘʢʦʤ çʧʣʶʩè. 

Jʧʣ = ʇʣ/0,8                                                                                                         (5) 

Jʧʨ.ʠ = Jʧʣ.ʠ; Jʧʨ.ʪ = Vʪ/Vʠ                                                                                      (6) 

ɺ ʩʣʫʯʘʝ ʠʥʜʝʢʩʦʚ J>1,0 ʧʨʠʥʠʤʘʝʪʩʷ J=1,0. 

ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʯʝʪ ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʟʫʣʴʪʘʪʘ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦ ʫʣʫʯʰʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ʣʝʩʥʦʛʦ ʬʦʥʜʘ (ʪʘʙʣ.2).  

ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

ʈʘʙʦʪʫ ʤʝʥʝʜʞʤʝʥʪʘ ʉʪʦʣʙʮʦʚʩʢʦʛʦ ʣʝʩʭʦʟʘ ʩʣʝʜʫʝʪ ʦʮʝʥʠʚʘʪʴ ʢʘʢ ʫʜʦʚ-

ʣʝʪʚʦʨʠʪʝʣʴʥʫʶ, ʅʝʛʦʨʝʣʴʩʢʦʛʦ ï ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʫʶ. ʂʘʯʝʩʪʚʦ ʣʝʩʥʦʛʦ 

ʬʦʥʜʘ ʉʪʦʣʙʮʦʚʩʢʦʛʦ ʣʝʩʭʦʟʘ ʤʘʣʦ ʠʟʤʝʥʠʣʦʩʴ ʧʦ ʧʨʠʯʠʥʝ ʧʝʨʝʜʘʯʠ ʚ ʝʛʦ ʩʦ-

ʩʪʘʚ ʦʢʦʣʦ 30,0 ʪʳʩ.ʛʘ ʣʝʩʦʚ ʢʦʣʭʦʟʦʚ ʠ ʠʥʳʭ ʬʦʥʜʦʜʝʨʞʘʪʝʣʝʡ. ʇʦ ʨʝʟʫʣʴʪʘ-

ʪʦʤ ʧʦʩʣʝʜʥʝʛʦ ʙʘʟʦʚʦʛʦ ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ ʚʩʝ ʣʝʩʘ ʅʝʛʦʨʝʣʴʩʢʦʛʦ ʣʝʩʭʦʟʘ ʙʳʣʠ 

ʧʝʨʝʚʝʜʝʥʳ ʚ ʧʝʨʚʫʶ ʛʨʫʧʧʫ, ʯʪʦ ʩʢʘʟʘʣʦʩʴ ʥʘ ʦʮʝʥʢʝ ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ 
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(ʠʟʤʝʥʠʣʩʷ ʚʦʟʨʘʩʪ ʛʣʘʚʥʦʡ ʨʫʙʢʠ); ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʢʘʟʘʪʝʣʴ ʂ ʩʥʠʟʠʣʩʷ ʧʨʠ-

ʙʣʠʟʠʪʝʣʴʥʦ ʥʘ 14,0%. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʫʯʝʙʥʦ-ʦʧʳʪʥʳʝ ʬʫʥʢʮʠʠ ʅʝʛʦʨʝʣʴʩʢʦʛʦ 

ʣʝʩʭʦʟʘ, ʧʦʭʦʞʝ, ʥʝ ʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʢʘʯʝʩʪʚʝ ʫʧʨʘʚʣʝʥʠʷ ʨʘ-

ʙʦʪʦʡ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʣʝʩʥʦʛʦ ʬʦʥʜʘ.  
 

ʊʘʙʣʠʮʘ 2 ï ʈʘʩʯʝʪ ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʟʫʣʴʪʘʪʘ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʈʘʩʯʝʪ ʧʦʢʘʟʘʪʝʣʝʡ 

ʇʠ ï ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʦʷʥʠʷ 

ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʥʘ ʠʩʭʦʜʥʳʡ ʛʦʜ ʫʯʝʪʘ 

ʇʠ = Jʣʟ.ʠĀJʦ.ʠĀ Jʬ.ʠĀJʚʩ.ʪĀ Jʧʣ.ʠĀJʧʨ.ʠ 

ʇʪ ï ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʦʷʥʠʷ 

ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʥʘ ʪʝʢʫʱʠʡ ʛʦʜ ʫʯʝʪʘ 

ʇʪ = Jʣʟ.ʪĀJʦ.ʪĀ Jʬ.ʪĀJʚʩ.ʪĀ Jʧʣ.ʪĀJʧʨ.ʪ 

ʇʦʧʪ ï ʧʦʢʘʟʘʪʝʣʴ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʣʝʩ-

ʥʦʛʦ ʬʦʥʜʘ 

ʇʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ 1,00, ʪ.ʝ. ʇʦʧʪ = 1,00 

ʂ ï ʨʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʪʝʢʫʱʝʤ 

ʧʝʨʠʦʜʝ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʣʝʩʥʦʛʦ ʬʦʥʜʘ %100Ö
-

=
ʪ

ʠʪ

ʇ

ʇʇ
ʢ  

 

ʊʘʙʣʠʮʘ 3 ï ʇʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ ʣʝʩʭʦʟʦʚ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʣʝʩʥʦʛʦ 

ʬʦʥʜʘ (ʚ ʨʘʩʯʝʪʝ ʥʘ 10-ʣʝʪʥʠʡ ʨʝʚʠʟʠʦʥʥʳʡ ʧʝʨʠʦʜ) 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʅʝʛʦʨʝʣʴʩʢʠʡ ʣʝʩʭʦʟ 

(1963-2005 ʛʛ.) 

ʉʪʦʣʙʮʦʚʩʢʠʡ ʣʝʩ-

ʭʦʟ (1962-2010 ʛʛ.) 

ʇʠ ï ʩʦʩʪʦʷʥʠʷ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʥʘ ʠʩʭʦʜ-

ʥʳʡ ʛʦʜ ʫʯʝʪʘ 

0,26 0,22 

ʇʪ ïʩʦʩʪʦʷʥʠʷ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʥʘ ʪʝʢʫʱʠʡ 

ʛʦʜ ʫʯʝʪʘ 

0,26 0,26 

ʇʦʧʪ ï ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʣʝʩʥʦʛʦ 

ʬʦʥʜʘ 

1,0 1,0 

ʂ ï çʫʩʧʝʰʥʦʩʪʴè ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʷ ʚ 

ʪʝʢʫʱʝʤ ʧʝʨʠʦʜʝ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ 

ʣʝʩʥʦʛʦ ʬʦʥʜʘ 

ɹʝʟ ʠʟʤʝʥʝʥʠʡ 3,21 

 

ʅʠʟʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʢʘʯʝʩʪʚʘ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʦʙʦʠʭ ʣʝʩʭʦʟʦʚ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʤʝʨʝ ʦʙʫʩʣʦʚʣʝʥ ʦʯʝʥʴ ʥʠʟʢʠʤʠ ʠʥʜʝʢʩʘʤʠ ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʣʝʩʦʚ (Jʚʩ.ʪ = 

0,28 ʧʦ ʅʝʛʦʨʝʣʴʩʢʦʤʫ  ʠ Jʚʩ.ʪ = 0,30 ʧʦ ʉʪʦʣʙʮʦʚʩʢʦʤʫ ʣʝʩʭʦʟʘʤ). ʇʨʘʢʪʠʯʝ-

ʩʢʠ ʚʩʝ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ɹʝʣʘʨʫʩʠ ʦʪʣʠʯʘʶʪʩʷ ʥʠʟʢʦʡ çʫʩʧʝʰ-

ʥʦʩʪʴʶè ʨʘʙʦʪʳ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʚʦʟʨʘʩʪʥʦʡ ʠ ʧʦʣʥʦʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʣʝ-

ʩʦʚ, ʯʪʦ ʩʠʣʴʥʦ ʫʭʫʜʰʘʝʪ ʢʘʯʝʩʪʚʦ ʣʝʩʥʦʛʦ ʬʦʥʜʘ.  

ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʳ ʪʘʢʞʝ ʚʳʧʦʣʥʠʣʠ ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʣʝʩʦʫʛ-

ʣʝʨʦʜʥʳʭ ʧʫʣʦʚ ʚ ʵʪʠʭ ʣʝʩʭʦʟʦʚ (ʪʘʙʣʠʮʝ 4), ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ ʤʝʪʦʜʠʯʝʩʢʠʤʠ 

ʧʦʜʭʦʜʘʤʠ [2]. 

ʅʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʫʛʣʝʨʦʜʥʦʛʦ ʧʫʣʘ ʚ ʣʝʩʘʭ ʦʙʦʠʭ ʣʝʩʭʦʟʦʚ (ʚ 1,53 

ʨʘʟʘ ʧʦ ʅʝʛʦʨʝʣʴʩʢʦʤʫ ʠ ʚ 1,41 ʨʘʟʘ ʧʦ ʉʪʦʣʙʮʦʚʩʢʦʤʫ ʣʝʩʭʦʟʫ). ʅʘ 85-87% ʵʪʦ 

ʫʚʝʣʠʯʝʥʠʝ ʦʙʫʩʣʦʚʣʝʥʦ ʨʦʩʪʦʤ ʜʨʝʚʝʩʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ (ʩʨʝʜʥʠʝ ʟʘʧʘʩʳ 

ʚʦʟʨʦʩʣʠ ʚ ʣʝʩʘʭ ʅʝʛʦʨʝʣʴʩʢʦʛʦ ʣʝʩʭʦʟʘ ʩ 133 ʜʦ 246 ʤ
3
/ʛʘ ʠ ʉʪʦʣʙʮʦʚʩʢʦʛʦ ï ʩ 

85 ʜʦ 207 ʤ
3
/ʛʘ). 

ʆʨʠʝʥʪʠʨʫʷʩʴ ʥʘ ʮʝʥʫ ʧʦʢʫʧʢʠ ʫʛʣʝʨʦʜʥʳʭ ʢʚʦʪ ʦʢʦʣʦ 6ú/ʪʉʆ2 [3] ʤʦʞʥʦ 

ʩʢʘʟʘʪʴ, ʯʪʦ ʩʝʛʦʜʥʷ ʩʪʦʠʤʦʩʪʴ 1 ʛʘ ʣʝʩʥʳʭ ʟʝʤʝʣʴ ʟʘ ʩʯʝʪ çʘʙʩʦʨʙʮʠʠè ʘʪʤʦ-

ʩʬʝʨʥʦʛʦ ʫʛʣʝʨʦʜʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 3900ú, ʧʨʝʚʳʰʘʷ ʚ 2 ʨʘʟʘ ʩʪʦʠʤʦʩʪʴ ʩʪʚʦ-

ʣʦʚʦʡ ʜʨʝʚʝʩʠʥʳ ʚ ʵʪʠʭ ʣʝʩʘʭ. ʕʪʦ ʩʝʨʴʝʟʥʳʡ ʬʠʥʘʥʩʦʚʳʡ ʠʥʪʝʨʝʩ, ʩʦʟʜʘʶʱʠʝ 
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ʨʝʘʣʴʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʚʝʜʝʥʠʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʘ ʮʝʣʝ-

ʚʫʶ ʫʛʣʝʨʦʜʦʜʝʧʦʥʠʨʫʶʱʫʶ ʬʫʥʢʮʠʶ ʣʝʩʘ. 
 

ʊʘʙʣʠʮʘ 4 ï ɼʠʥʘʤʠʢʘ ʣʝʩʦʫʛʣʝʨʦʜʥʳʭ ʧʫʣʦʚ 
ʃʝʩʦʫʛʣʝʨʦʜʥʳʝ ʧʫʣʳ  ɽʜʠʥʠʮʘ 

ʠʟʤʝʨʝʥʠʷ 

ʅʝʛʦʨʝʣʴʩʢʠʡ ʣʝʩ-

ʭʦʟ 

ʉʪʦʣʙʮʦʚʩʢʠʡ ʣʝʩʭʦʟ 

1963 ʛ. 2005 ʛ. 1962 ʛ. 2010 ʛ. 

ʆʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʨʦʜʘ ʚ 

ʬʠʪʦʤʘʩʩʝ ʣʝʩʦʚ 

ʪʉ/ʛʘ 48,2 88,6 31,5 74,2 

ʆʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʨʦʜʘ ʚ 

ʣʝʩʥʦʡ ʧʦʜʩʪʠʣʢʝ 

ʪʉ/ʛʘ 5,9 8,8 2,7 7,3 

ʆʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʨʦʜʘ ʚ 

ʤʝʨʪʚʦʡ ʜʨʝʚʝʩʠʥʝ (ʚʘʣʝʞ, 

ʩʫʭʦʩʪʦʡ) 

ʪʉ/ʛʘ 0,01 0,03 0,02 0,5 

ʆʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝ-

ʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʚ 30-

ʩʘʥʪʠʤʝʪʨʦʚʦʤ ʩʣʦʝ ʧʦʯʚʳ 

ʣʝʩʥʳʭ ʟʝʤʝʣʴ 

ʪʉ/ʛʘ 88,4 92,8 86,0 87,3 

ʇʫʣ ʣʝʩʥʦʡ ʪʉ/ʛʘ 142,5 190,2 120,2 169,3 

ʉʨʝʜʥʝʧʝʨʠʦʜʠʯʝʩʢʠʡ ʛʦʜʠʯ-

ʥʳʡ ʧʦʪʦʢ çʩʪʦʢʘè ʘʪʤʦʩʬʝʨ-

ʥʦʛʦ ʫʛʣʝʨʦʜʘ ʚ ʣʝʩʘʭ  

ʪʉ/ʛʘĀʛʦʜ 1,136 1,023 

ʉʨʝʜʥʝʧʝʨʠʦʜʠʯʝʩʢʠʡ ʛʦʜʠʯ-

ʥʳʡ ʧʦʪʦʢ çʩʪʦʢʘè ʫʛʣʝʢʠʩʣʦ-

ʛʦ ʛʘʟʘ ʚ ʣʝʩʘʭ 

ʪʉ/ʛʘĀʛʦʜ 4,16 3,75 
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ʆʉʆɹɽʅʅʆʉʊʀ ɽʉʊɽʉʊɺɽʅʅʆɻʆ ɺʆɿʆɹʅʆɺʃɽʅʀʗ 

 ɺ ʃɽʉɸʍ ʇʈʀɸʅɻɸʈʔʗ 
 

ʈʫʥʦʚʘ ɽ. ʄ., ʅʦʚʦʩʸʣʦʚʘ ʆ.ʉ. (ɻʆʋ ɺʇʆ çɹʨɻʋè, ʛ. ɹʨʘʪʩʢ, ʈʌ) 
 

In the forests of Angara main way to restore left-owls is natural regeneration in 

clearings and other lands not covered with forest vegetation, which in terms of max-

imum allowable reforestation economically valuable species is impossible 
 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʇʨʠʘʥʛʘʨʴʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ ʥʘ ʚʳʨʫʙʢʘʭ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʫʪʝʤ ʥʘ 80-90 % ʦʪ ʧʣʦʱʘʜʠ ʣʝʩʦʩʝʢ. ʆʩʥʦʚʥʦʡ 

ʟʘʜʘʯʝʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʠ ʩʪʨʫʢʪʫʨʳ ʙʠʦʛʨʫʧʧ ʥʘ 

ʚʳʨʫʙʢʘʭ ʨʘʟʣʠʯʥʦʛʦ ʩʨʦʢʘ ʜʘʚʥʦʩʪʠ. 
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ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ (ʄʝʣʝʭʦʚ ʀ. ʉ. 

ʃʝʩʦʚʝʜʝʥʠʝ. 1980 ʛ.). ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʣʝʩʦʩʝʢʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʨʘʟʥʳʭ ʢʚʘʨ-

ʪʘʣʘʭ ʠ ʚʳʜʝʣʘʭ, ʚ ʩʦʩʥʷʢʘʭ ʨʘʟʥʦʪʨʘʚʥʦʛʦ ʠ ʙʨʫʩʥʠʯʥʦ-ʨʘʟʥʦʪʨʘʚʥʦʛʦ ʪʠʧʦʚ 

ʣʝʩʘ, ʪʠʧʘʭ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ ɺ2 ï ɺ3. ɽʩʪʝʩʪʚʝʥʥʦʝ ʚʦʟʦʙʥʦʚʣʝʥʠʝ 

ʯʘʱʝ ʚʩʝʛʦ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʙʠʦʛʨʫʧʧʘʤʠ ʠʣʠ ʢʫʨʪʠʥʘʤʠ, ʯʪʦ ʛʘʨʘʥʪʠʨʫʝʪ ʠʤ 

ʥʘʠʙʦʣʴʰʫʶ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ. ʅʘ ʢʘʞʜʦʡ ʣʝʩʦʩʝʢʝ ʙʳʣʦ ʠʩʩʣʝʜʦ-

ʚʘʥʦ ʧʦ ʰʝʩʪʴ ʢʫʨʪʠʥ. ʈʘʟʤʝʱʝʥʠʝ ʧʦʜʨʦʩʪʘ ʥʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʨʦʙʥʳʭ ʧʣʦ-

ʱʘʜʷʭ ʢʫʨʪʠʥʥʦʝ, ʦʥʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʨʝʦʙʣʘʜʘʶʱʠʭ ʚʝʪʨʦʚ, 

ʠʤʝʶʱʠʝ ʦʚʘʣʴʥʫʶ ʬʦʨʤʫ. ɹʳʣʠ ʠʟʤʝʨʝʥʳ ʨʘʟʤʝʨʳ ʠ ʧʣʦʱʘʜʠ ʢʫʨʪʠʥ. ɸ ʪʘʢ 

ʞʝ ʦʧʨʝʜʝʣʝʥʦ ʥʘʧʨʘʚʣʝʥʠʝ ʜʣʠʥʥʦʡ ʩʪʦʨʦʥʳ ʢʫʨʪʠʥʳ. ʂʨʦʤʝ ʵʪʦʛʦ ʦʧʨʝʜʝʣʝ-

ʥʦ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʫʨʪʠʥʘʤʠ ʠ ʜʨʫʛʠʤʠ ʵʣʝʤʝʥʪʘʤʠ (ʜʦʨʦʛʘ, ʩʪʝʥʘ ʣʝʩʘ ʠ 

ʜʨ.). ʅʘ ʢʘʞʜʦʡ ʢʫʨʪʠʥʝ ʦʧʨʝʜʝʣʝʥ ʩʦʩʪʘʚ ʧʦʜʨʦʩʪʘ ʠ ʝʛʦ ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ. ʈʝ-

ʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʫ 1. 
 

ʊʘʙʣʠʮʘ 1 - ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʩʣʝʜʫʝʤʳʭ ʢʫʨʪʠʥ 
ˉ ʢʫʨ-

ʪʠʥʳ 

ʉʦʩʪʘʚ ʧʦʜʨʦʩʪʘ ʉʨʝʜʥʠʡ 

ʚʦʟʨʘʩʪ, 

ʣʝʪ. 

ʆʙʱʘʷ 

ʧʣʦʱʘʜʴ 

S, ʤ
2
. 

ɼʣʠʥʘ, 

ʤ. 

ʐʠʨʠʥʘ, 

ʤ. 

ʅʘʧʨʘʚʣʝʥʠʝ, 

(ʉ - ʖ). 

1 2 3 4 5 6 7 

ʇʇ 1 

1ʂ 4ɹ2ʉ2ʃ2ʆʩ 11 17,3 4,8 3,6 ʉ - ɿ 

2ʂ 4ʆʩ2ɹ3ʉ1ʃ 15 26,4 6,6 4,0 ʉ - ɿ 

3ʂ 3ʉ3ʃ2ʆʩ2ɹ 17 44,2 6,8 6,5 ʉ - ɿ 

4ʂ 4ʉ2ʃ2ʆʩ2ɹ 12 40,9 9,5 4,3 ʉ 

5ʂ 4ʆʩ3ʉ2ɹ1ʃ 13 24,5 7,2 3,4 ʉ - ɿ 

6ʂ 3ʉ3ɹ2ʃ2ʆʩ 11 23,4 5,7 4,1 ʉ - ɿ 

ʀʪʦʛʦ:   176,7 40,6 25,9  

       
 

ʇʇ 2 

1ʂ 5ɹ2ʉ2ʃ1ʆʩ+0,2ʂ 12 73,0 12,6 5,8 ʉ 

2ʂ 4ʉ3ɹ2ʃ1ʆʩ+0,1ɽ 7 48,0 8,0 6,0 ʉ 

3ʂ 4ɹ3ʃ1ʉ1ɽ1ʆʩ+0,2ʇ 15 41,4 10,1 4,1 ʉ - ɿ 

4ʂ 4ʉ3ʃ3ɹ+0,3ɽ+0,2ʆʩ 11 64,0 8,9 7,2 ʉ - ɺ 

5ʂ 6ɹ2ʉ2ʆʩ+0,6ʃ+0,3ʂ 12 28,8 6,0 4,8 ʉ - ɺ 

6ʂ 3ʃ2ɹ2ʉ1ʇ1ɽ1ʆʩ 12 36,9 7,1 5,2 ʉ - ɺ 

ʀʪʦʛʦ:   292,1 52,7 33,1  

ʇʇ 3 

1ʂ 6ʉ2ʃ2ɹ 11 30,7 7,3 4,2 ɿ - ɺ 

2ʂ 5ʃ3ʉ2ɹ+0,3ɽ 12 17,8 5,4 3,3 ɿ - ɺ 

3ʂ 4ʉ4ʃ 11 29,5 6,55 4,5 ɿ - ɺ 

4ʂ 6ʉ2ʃ2ɹ+0,6ɽ 11 54,9 8,2 6,7 ɿ - ɺ 

5ʂ 5ʉ3ʃ2ʆʩ+0,4ɹ 12 72,4 10,2 7,10 ʉ - ɺ 

6ʂ 4ʃ2ɽ2ʉ2ʆʩ+0,9ɹ 12 41,0 7,9 5,2 ʉ - ɺ 

ʀʪʦʛʦ:   246,3 45,55 31,0  

ʇʇ 4 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1 
ˉ ʢʫʨ-

ʪʠʥʳ 

ʉʦʩʪʘʚ ʧʦʜʨʦʩʪʘ ʉʨʝʜʥʠʡ 

ʚʦʟʨʘʩʪ, 

ʣʝʪ. 

ʆʙʱʘʷ 

ʧʣʦʱʘʜʴ 

S, ʤ
2
. 

ɼʣʠʥʘ, 

ʤ. 

ʐʠʨʠʥʘ, 

ʤ. 

ʅʘʧʨʘʚʣʝʥʠʝ, 

ʉ. 

1 2 3 4 5 6 7 

 

1ʂ 5ʉ2ɹ1ʃ+0,3ɽ+0,3ʆʩ 10 161,85 19,5 8,3 ʉ - ɺ 

2ʂ 7ɹ2ʉ+0,9ʃ+0,1ʆʩ 10 50,4 9,0 5,6 ʉ - ɿ 

3ʂ 6ɹ2ʉ2ʆʩ+0,4ʃ+0,1ɽ 10 69,5 11,2 6,2 ʉ - ɿ 

4ʂ 7ɹ2ʉ1ʃ 12 19,5 7,2 2,7 ʉ - ɿ 

5ʂ 6ɹ3ʉ1ʃ+0,3ʆʩ 9 22,5 6,6 3,4 ʉ - ɿ 

6ʂ 10ʉ 8 25,0 6,4 3,9 ʉ - ɿ 

ʀʪʦʛʦ:   348,75 59,9 30,1  

ʇʇ 5 

1ʂ 7ʉ3ʃ1ɹ 8 4,9 2,7 1,8 ʉ - ɺ 

2ʂ 8ʉ2ʃ+0,4ɹ 8 18,6 4,9 3,8 ʉ - ɿ 

3ʂ 8ʉ2ʃ+0,2ɹ 5 7,7 3,2 2,4 ʉ - ɺ 

4ʂ 9ʉ1ʃ+0,2ʆʩ 5 51,4 9,7 5,3 ʉ - ɺ 

5ʂ 9ʉ1ʃ+0,3ɽ 10 5,3 3,1 1,7 ʉ - ɺ 

6ʂ 6ʉ4ʃ 10 8,7 3,75 2,3 ʉ - ɺ 

ʀʪʦʛʦ:   96,6 27,35 17,3  

ɺʩʝʛʦ:   1160,45 226,1 137,4  
 

ʇʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ. ɺ ʩʨʝʜʥʝʤ ʧʣʦ-

ʱʘʜʴ ʢʫʨʪʠʥ ʠʤʝʝʪ ʠʥʪʝʨʚʘʣ ʦʪ 5 ʜʦ 162 ʤ
2
. ʉʨʝʜʥʷʷ ʜʣʠʥʘ ʢʫʨʪʠʥ ʩʦʩʪʘʚʣʷʝʪ 4 

ï 10 ʤ, ʩʨʝʜʥʷʷ ʰʠʨʠʥʘ 2- 5,5 ʤ. ʇʨʝʦʙʣʘʜʘʶʱʝʝ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʢʫʨʪʠʥ ʉ - ɿ ʠ ʉ ï ɺ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʫʨʪʠʥʘʤʠ ʦʪ 2 ʜʦ 7 ʤ. ɺ ʢʘʞʜʦʡ ʢʫʨ-

ʪʠʥʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʦʪ 50 ʜʦ 160 ʵʢʟʝʤʧʣʷʨʦʚ ʧʦʜʨʦʩʪʘ. ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʧʦʜ-

ʨʦʩʪʘ ʥʘ ʢʫʨʪʠʥʘʭ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 5 ʜʦ 17 ʣʝʪ. ɺ ʧʦʨʦʜʥʦʤ ʩʦʩʪʘʚʝ ʧʦʜʨʦʩʪʘ ʧʨʦ-

ʩʣʝʞʠʚʘʝʪʩʷ ʩʤʝʥʘ ʩʦʩʥʳ ʙʝʨʝʟʦʡ ʠʣʠ ʦʩʠʥʦʡ. 

ɹʳʣʠ ʧʦʩʪʨʦʝʥʳ ʧʨʦʜʦʣʴʥʳʝ ʨʘʟʨʝʟʳ ʢʫʨʪʠʥ, ʥʘ ʢʦʪʦʨʳʭ ʦʮʝʥʠʚʘʝʪʩʷ ʚʝʨ-

ʪʠʢʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʜʨʦʩʪʘ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʙʦʣʝʝ ʚʳʩʦ-

ʢʦʛʦ ʠ ʧʣʦʪʥʦʛʦ ʷʜʨʘ ʙʠʦʛʨʫʧʧʳ ʠ ʙʦʣʝʝ ʥʠʟʢʠʤʠ ʨʘʩʪʝʥʠʷʤʠ ʥʘ ʦʧʫʰʢʘʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦʙ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʚ 

ʩʦʩʪʘʚʝ ʠ ʩʪʨʫʢʪʫʨʝ ʙʠʦʛʨʫʧʧ ʥʘ ʚʳʨʫʙʢʘʭ ʚ ʩʦʩʥʦʚʳʭ ʪʠʧʘʭ ʣʝʩʘ. 

 

 

ʉʆʉʊʆʗʅʀɽ ʉʆʉʅʆɺʆ-ʃʀʉʊɺɽʅʅʓʍ ʃɽʉʆɺ ʇʈʀɸʅɻɸʈʔʗ 
 

ʈʫʥʦʚʘ ɽ.ʄ., ɺʘʨʘʚʝʥʢʦ ʆ.ɺ. (ɻʆʋ ɺʇʆ çɹʨɻʋè, ʛ. ɹʨʘʪʩʢ, ʈʌ) 
 

Status of pine-hardwood forests Angara. 
 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʘʷ ʜʠʥʘʤʠʢʘ ʭʚʦʡʥʦ-

ʣʠʩʪʚʝʥʥʳʭ ʜʨʝʚʦʩʪʦʝʚ ʚ ʫʩʣʦʚʠʷʭ ʇʨʠʘʥʛʘʨʴʷ. 

ʆʩʥʦʚʥʳʝ ʟʘʧʘʩʳ (ʩʚʳʰʝ 70%) ʩʧʝʣʳʭ ʠ ʧʝʨʝʩʪʦʡʥʳʭ ʣʝʩʦʚ ʥʘʭʦʜʷʪʩʷ ʚ 

ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ. ɿʜʝʩʴ ʞʝ ʧʨʦʠʟʨʘʩʪʘʶʪ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʝ ʠ ʧʦʣʴʟʫʶʱʠʝʩʷ 

ʩʧʨʦʩʦʤ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʧʦʨʦʜʳ (ʩʦʩʥʘ, ʣʠʩʪʚʝʥʥʠʮʘ, ʝʣʴ, ʢʝʜʨ, ʧʠʭʪʘ). ʀʭ 

ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʧʨʠʨʦʩʪ ʚ ʮʝʣʦʤ ʧʦ ʈʦʩʩʠʠ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 250 ʤʣʥ ʤ
3
.  
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ʅʘ ʜʦʣʶ ʣʝʩʥʦʡ ʧʣʦʱʘʜʠ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠʭʦʜʠʪʩʷ 65,6 ʤʣʥ ʛʘ 

(93,8% ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ). ʅʦ ʥʝ ʚʩʷ ʣʝʩʥʘʷ ʧʣʦʱʘʜʴ ʧʦʢʨʳʪʘ ʣʝʩʘʤʠ. 

ʏʘʩʪʴ ʠʭ ʚʳʨʫʙʣʝʥʘ ʠ ʝʱʝ ʥʝ ʚʦʩʩʪʘʥʦʚʣʝʥʘ; ʯʘʩʪʴ ʧʦʚʨʝʞʜʝʥʘ ʧʦʞʘʨʘʤʠ;  ʦʢʦ-

ʣʦ  1,6 ʤʣʥ ʛʘ ʟʘʥʷʪʦ ʧʨʦʛʘʣʠʥʘʤʠ, ʦʚʨʘʛʘʤʠ, ʜʦʨʦʛʘʤʠ, ʧʦʩʪʨʦʡʢʘʤʠ ʠ ʜʨ. ʉʝʡ-

ʯʘʩ ʣʝʩʦʤ ʚ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʢʨʳʪʦ ʪʦʣʴʢʦ 59,3 ʤʣʥ ʛʘ (84,7% ʟʝʤʝʣʴ ʣʝʩ-

ʥʦʛʦ ʬʦʥʜʘ).  

ɺ ʣʝʩʘʭ ʧʨʝʦʙʣʘʜʘʶʪ ʭʚʦʡʥʳʝ ʧʦʨʦʜʳ ʜʝʨʝʚʴʝʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʠ ʮʝʥʥʦʡ ʚ ʭʦʟʷʡʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʷʚʣʷʝʪʩʷ ʩʦʩʥʘ. ʉʦ-

ʩʥʦʚʳʝ ʣʝʩʘ ʟʘʥʠʤʘʶʪ 16,04 ʤʣʥ.ʛʘ, ʠʣʠ 25% ʧʦʢʨʳʪʳʭ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦ-

ʩʪʴʶ ʟʝʤʝʣʴ ʇʨʠʘʥʛʘʨʴʷ, ʦʥʠ ʫʞʝ ʜʘʚʥʦ ʠ ʠʥʪʝʥʩʠʚʥʦ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ. ɺ ʧʨʝ-

ʜʝʣʘʭ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ʵʪʦ ʦʩʥʦʚʥʦʡ ʦʙʲʝʢʪ ʣʝʩʦʟʘʛʦʪʦʚʦʢ. ʊʝʤʧʳ ʧʨʦʤʳʰ-

ʣʝʥʥʳʭ ʨʫʙʦʢ ʩʦʩʥʦʚʳʭ ʜʨʝʚʦʩʪʦʝʚ ʝʞʝʛʦʜʥʦ ʚʦʟʨʘʩʪʘʶʪ. 

ɺʳʨʫʙʢʘ ʚʳʟʳʚʘʝʪ ʩʝʨʴʝʟʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ, ʢʦʪʦʨʳʝ 

ʩʣʦʞʠʣʠʩʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ. ʂʨʦʤʝ ʪʦʛʦ, ʦʛʨʦʤʥʳʡ ʚʨʝʜ ʣʝʩʥʳʤ ʤʘʩ-

ʩʠʚʘʤ ʧʨʠʥʦʩʷʪ ʧʦʞʘʨʳ, ʢʦʪʦʨʳʝ ʝʞʝʛʦʜʥʦ ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʫʥʠʯʪʦ-

ʞʘʶʪ ʜʨʝʚʦʩʪʦʡ. ɿʘʩʫʭʘ, ʙʦʣʝʟʥʠ, ʚʨʝʜʠʪʝʣʠ, ʧʦʞʘʨʳ, ʚʝʪʨʦʚʘʣʳ, ʧʨʦʤʳʰʣʝʥ-

ʥʳʝ ʚʳʙʨʦʩʳ ï ʚʩʝ ʵʪʠ ʬʘʢʪʦʨʳ ʦʢʘʟʳʚʘʶʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʠʟʤʝʥʝʥʠʝ ʜʠ-

ʥʘʤʠʢʠ ʨʘʟʚʠʪʠʷ ʣʝʩʦʚ ʚ ʇʨʠʘʥʛʘʨʴʝ.   

ʂ ʩʥʠʞʝʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʣʝʩʥʳʭ ʟʝʤʝʣʴ ʚʝʜʝʪ ʧʦʥʠʞʝ-

ʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ. ʉʦʩʥʦʚʳʝ 

ʜʨʝʚʦʩʪʦʠ ʩʤʝʥʷʶʪʩʷ ʣʠʩʪʚʝʥʥʳʤʠ ʧʦʨʦʜʘʤʠ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ.  

ʉʨʝʜʥʝʛʦʜʦʚʦʡ ʧʨʠʨʦʩʪ ʜʨʝʚʝʩʠʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ʦʮʝ-

ʥʠʚʘʝʪʩʷ ʚ 1,4 ʤ
3
 ʥʘ 1 ʛʘ. ʕʪʦ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʨʝʛʠʦʥʘʭ ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʧʦʯ-

ʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʠ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡ-

ʩʪʚʘ ʢʘʢ ʟʘ ʨʫʙʝʞʦʤ, ʪʘʢ ʠ ʚ ʧʨʝʜʝʣʘʭ ʈʦʩʩʠʠ. ɺ ʣʝʩʥʳʭ ʨʘʡʦʥʘʭ ʇʦʚʦʣʞʴʷ, ʥʘ-

ʧʨʠʤʝʨ, ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʧʨʠʨʦʩʪ ʜʨʝʚʝʩʠʥʳ ʩʦʩʪʘʚʣʷʝʪ 2,6 ʤ
3
 ʥʘ 1 ʛʘ, ʚ ʎʝʥ-

ʪʨʘʣʴʥʦ-ʏʝʨʥʦʟʝʤʥʦʤ ʨʘʡʦʥʝ ð 3,0, ʚ ʌʠʥʣʷʥʜʠʠ ð 3,4, ɻʝʨʤʘʥʠʠ ð  3,8.  

ʍʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʧʣʦʱʘʜʠ ʠ ʟʘʧʘʩʦʚ ʩʧʝʣʳʭ ʠ ʧʝʨʝʩʪʦʡʥʳʭ ʣʝʩʦʚ  ʀʨ-

ʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘʚʠʩʠʪ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʭ ʧʨʦʤʳʰʣʝʥʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ 

ʩʪʝʧʝʥʠ ʦʙʥʦʚʣʝʥʠʷ ʟʘ ʩʯʝʪ ʧʨʠʩʧʝʚʘʶʱʠʭ ʥʘʩʘʞʜʝʥʠʡ. 

ʅʘʨʷʜʫ ʩ ʭʚʦʡʥʳʤʠ ʣʝʩʥʳʤʠ ʧʦʨʦʜʘʤʠ ʚʩʪʨʝʯʘʶʪʩʷ ʣʠʩʪʚʝʥʥʳʝ. ʕʪʦ ʧʨʝ-

ʠʤʫʱʝʩʪʚʝʥʥʦ ʙʝʨʝʟʘ ʠ ʦʩʠʥʘ, ʠʥʦʛʜʘ ʪʦʧʦʣʴ. ʃʠʩʪʚʝʥʥʳʝ ʣʝʩʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʥʠ ʙʳʩʪʨʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘ ʛʘ-

ʨʷʭ, ʧʨʦʛʘʣʠʥʘʭ ʠ ʤʝʩʪʘʭ ʩʪʘʨʳʭ ʚʳʨʫʙʦʢ. ɹʦʣʴʰʠʝ ʤʘʩʩʠʚʳ ʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ 

(ʙʝʨʝʟʘ, ʦʩʠʥʘ) ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʙʘʩʩʝʡʥʝ ɸʥʛʘʨʳ. ʇʨʦʤʳʰʣʝʥʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ 

ʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʚʝʜʝʪʩʷ. 

ʈʘʮʠʦʥʘʣʴʥʘʷ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʝ  

ʪʦʣʴʢʦ  ʫʚʝʣʠʯʝʥʠʝ   ʧʦʢʨʳʪʦʡ  ʣʝʩʥʦʡ  ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ  ʧʣʦʱʘʜʠ,  ʥʦ ʪʘʢʞʝ  

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ  ʠ  ʧʦʚʳʰʝʥʠʶ  ʜʦʣʠ  ʣʝʩʥʳʭ  ʥʘʩʘʞʜʝʥʠʡ  ʮʝʥʥʳʭ ʜʨʝʚʝʩʥʳʭ 

ʧʦʨʦʜ. ʆʩʥʦʚʥʳʤ ʧʨʘʚʠʣʦʤ ʧʨʠ ʩʦʟʜʘʥʠʠ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚʳ-

ʙʨʘʥʥʘʷ ʧʦʨʦʜʘ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʤ ʫʩʣʦʚʠʷʤ.  

ʇʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʤʫ ʟʥʘʯʝʥʠʶ ʣʠʩʪʚʝʥʥʳʝ ʧʦʨʦʜʳ ʫʩ-

ʪʫʧʘʶʪ ʭʚʦʡʥʳʤ, ʧʨʝʚʦʩʭʦʜʷ ʠʭ ʤʥʦʛʦʯʠʩʣʝʥʥʦʩʪʴʶ, ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʩʚʦʡʩʪʚ ʠ 

ʭʘʨʘʢʪʝʨʦʤ ʧʨʠʤʝʥʝʥʠʷ. ʊʘʢ ʦʜʥʠʤ ʠʟ ʟʥʘʯʝʥʠʡ ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ ʷʚʣʷʝʪʩʷ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʙʘʨʴʝʨʦʚ. ɽʩʣʠ ʚ ʩʦʩʪʘʚʝ ʜʨʝʚʦʩʪʦʷ 
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ʩʚʳʰʝ 50% ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ, ʪʦ ʚʝʨʭʦʚʳʝ ʧʦʞʘʨʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʦʟʥʠʢʘʶʪ. 

ʂʨʦʤʝ ʪʦʛʦ, ʣʠʩʪʚʝʥʥʘʷ ʬʘʟʘ ʷʚʣʷʝʪʩʷ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʚ ʧʨʦʮʝʩʩʝ ʣʝʩʥʳʭ ʩʫʢ-

ʮʝʩʩʠʡ  ʠ ʧʦʩʪʝʧʝʥʥʦ ʩʤʝʥʷʝʪʩʷ ʥʘ  ʭʚʦʡʥʳʝ ʢʣʠʤʘʢʩʦʚʳʝ ʧʦʨʦʜʳ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʥʘʜʦ ʫʣʫʯʰʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ, ʪʘʢ ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʳʝ 

ʧʨʦʮʝʩʩʳ ʩʤʝʥʳ ʧʦʨʦʜ ʥʝ ʦʙʭʦʜʷʪʩʷ ʙʝʟ ʨʘʩʪʝʥʠʡ-ʧʠʦʥʝʨʦʚ (ʙʝʨʝʟʳ ʠ ʦʩʠʥʳ). 

 

 

 

ʆʎɽʅʂɸ ʉʆʉʊʆʗʅʀʗ ʌʆʅɼɸ ʃɽʉʆɺʆʉʉʊɸʅʆɺʃɽʅʀʗ ʇʆ 

ʍɸʈɸʂʊɽʈʀʉʊʀʂɽ ʇʅɽʁ 
 

ʈʫʥʦʚʘ ɽ.ʄ., ʗʨʝʤʯʫʢ ʈ.ʀ. (ɻʆʋ ɺʇʆ çɹʨɻʋè, ʛ. ɹʨʘʪʩʢ, ʈʌ) 
 

A general characteristic is the fund reforestation and forest land for the condi-

tions of Angara. 
 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʢʘʪʝʛʦʨʠʠ ʣʝʩʦʢʫʣʴʪʫʨʥʳʭ ʧʣʦʱʘ-

ʜʝʡ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʧʥʝʡ: çʘè ʩ ʦʯʝʥʴ ʨʝʜʢʠʤʠ ʠʣʠ ʩʛʥʠʚʰʠʤʠ ʧʥʷʤʠ, çʙè ʧʣʦ-

ʱʘʜʠ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʜʦ 600 ʰʪ/ʛʘ ʠ çʚè ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʦʪ 600 ʜʦ 1000 ʰʪ/ʛʘ. 

ʅʘ ʣʝʩʦʢʫʣʴʪʫʨʥʳʭ ʧʣʦʱʘʜʷʭ ʢʘʪʝʛʦʨʠʠ çʘè ʚʦʟʤʦʞʥʘ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʘ 

ʩʧʣʦʰʥʘʷ ʚʩʧʘʰʢʘ ʧʦʯʚʳ; ʥʘ ʢʘʪʝʛʦʨʠʠ çʙè - ʯʘʩʪʠʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʙʝʟ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʢʦʨʯʝʚʢʠ (ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʝʥʴ ʩʥʠʟʫ ʚʚʝʨʭ) ʠ ʨʘʩʢʦʨʯʝʚʢʠ 

(ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʝʥʴ ʩʙʦʢʫ), ʥʘ ʢʘʪʝʛʦʨʠʠ çʚè - ʯʘʩʪʠʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʩ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʧʦʣʦʩʥʦʡ ʢʦʨʯʝʚʢʦʡ ʠ ʨʘʩʢʦʨʯʝʚʢʦʡ ʧʥʝʡ.  

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʠʩʴ ʚʳʨʫʙʢʠ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʜʘʚʥʦʩʪʠ ʠ 

ʜʨʝʚʦʩʪʦʠ ʚ ʫʩʣʦʚʠʷʭ ʇʨʠʘʥʛʘʨʴʷ.  

ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʧʥʠ ʩ ʜʠʘʤʝʪʨʦʤ ʥʘ ʚʳʩʦʪʝ ʧʨʦʧʠʣʘ 12 ʩʤ 

ʠ ʙʦʣʝʝ. ɽʩʣʠ ʚʳʩʦʪʘ ʧʨʦʧʠʣʘ ʩʦʩʪʘʚʣʷʣʘ ʚʳʰʝ 70 ʩʤ, ʪʦ ʨʝʰʘʶʱʠʤ ʤʦʤʝʥʪʦʤ ʷʚ-

ʣʷʣʘʩʴ ʪʦʣʱʠʥʘ ʥʘ ʚʳʩʦʪʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʥʷ (ʜʠʘʤʝʪʨ ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʥʷ ʩʦʦʪʚʝʪʩʪ-

ʚʫʝʪ 2/3 ʝʛʦ ʚʳʩʦʪʳ). ɽʩʣʠ ʚʳʩʦʪʘ ʧʥʷ ʧʨʝʚʳʰʘʣʘ 1.3 ʤ, ʪʦ ʝʛʦ ʠʟʤʝʨʷʣʠ ʥʝ ʢʘʢ 

ʧʝʥʴ, ʘ ʢʘʢ ʜʝʨʝʚʦ ʩʦ ʩʣʦʤʦʤ ʩʪʚʦʣʘ ʠʣʠ ʩʫʭʦʩʪʦʡ, ʠ ʵʪʘ ʢʘʪʝʛʦʨʠʷ ʧʥʝʡ ʦʪʥʦʩʠʣʘʩʴ 

ʢ ʜʝʨʝʚʴʷʤ. ɹʳʣʦ ʟʘʣʦʞʝʥʦ 400 ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ ʤʝʪʦʜʦʤ ʩʣʫʯʘʡʥʦʡ ʚʳʙʦʨʢʠ ʥʘ 

ʦʙʱʝʡ ʧʣʦʱʘʜʠ 154,3 ʛʘ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʜʘʪʴ ʦʙʱʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʬʦʥʜʘ ʣʝʩʦ-

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʣʝʩʥʳʭ ʧʣʦʱʘʜʝʡ ʜʣʷ ʫʩʣʦʚʠʡ ʇʨʠʘʥʛʘʨʴʷ. 

ʇʦ ʥʘʣʠʯʠʶ ʧʥʝʡ ʠʩʩʣʝʜʫʝʤʘʷ ʧʣʦʱʘʜʴ ʙʳʣʘ ʨʘʟʜʝʣʝʥʘ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: 

ʧʥʠ ʦʪʩʫʪʩʪʚʫʶʪ(33,4 %) ʠ ʧʥʠ ʝʩʪʴ (66,6%).  

ʀʟ ʨʠʩʫʥʢʘ 1 ʚʠʜʥʦ, ʯʪʦ ʪʦʣʴʢʦ ʥʘ 33,4 % ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʤʦʞʥʦ ʩʦʟʜʘ-

ʚʘʪʴ ʩʧʣʦʰʥʳʝ ʢʫʣʴʪʫʨʳ. ʇʦʨʦʜʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʥʘʩʘʞʜʝʥʠʠ, ʚʳʜʝʣʷʣʠʩʴ ʚ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʛʨʫʧʧʳ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʣʦʱʘʜʠ ʣʝʩʥʳʭ ʟʝ-

ʤʝʣʴ ʧʦ ʛʨʫʧʧʘʤ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʦʧʨʝʜʝʣʷʣʦʩʴ ʩʫʤʤʦʡ ʫʜʝʣʴʥʳʭ ʧʣʦʱʘʜʝʡ 

ʜʝʨʝʚʴʝʚ ʜʣʷ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʧʦʨʦʜ.  

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʘʧʘʩʘ ʧʥʝʡ ʧʦ ʛʨʫʧʧʘʤ ʜʨʝʚʝʩ-

ʥʳʭ ʧʦʨʦʜ: ʭʚʦʡʥʳʝ (ʩʦʩʥʘ, ʣʠʩʪʚʝʥʥʠʮʘ, ʝʣʴ ʠ ʧʠʭʪʘ)- 88 % ʠ ʣʠʩʪʚʝʥʥʳʝ (ʙʝ-

ʨʝʟʘ ʠ ʦʩʠʥʘ) ï 12 %. ʊʘʢʦʡ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʪʨʘʞʘʝʪ ʧʦʨʦʜʥʳʡ ʩʦʩʪʘʚ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʣʝʩʦʚ ʠ ʧʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʣʝʩʦʩʝʢ ʧʦ ʧʨʝʦʙʣʘʜʘʶ-

ʱʠʤ ʜʨʝʚʝʩʥʳʤ ʧʦʨʦʜʘʤ. 
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ʈʠʩʫʥʦʢ 1 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʣʦʱʘʜʠ ʧʦ ʥʘʣʠʯʠʶ ʧʥʝʡ 

 
ʈʠʩʫʥʦʢ 2 - ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʟʘʧʘʩʘ ʧʥʝʡ ʧʦ ʛʨʫʧʧʘʤ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ 

 

ʇʨʠ ʩʨʝʜʥʝʤ ʢʦʣʠʯʝʩʪʚʝ ʚʩʝʭ ʧʥʝʡ ʚʩʝʭ ʛʨʫʧʧ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʥʘ ʛʝʢʪʘʨ ï 

67 ʰʪ., ʧʨʝʦʙʣʘʜʘʶʪ ʭʚʦʡʥʳʝ ï 61 ʰʪ. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 96 ʧʦʢʘʟʘʣ, ʯʪʦ ʩʨʝʜʥʠʡ ʟʘʧʘʩ ʧʥʝʡ ʥʘ ʛʝʢʪʘʨ 

ʭʚʦʡʥʳʭ ʧʦʨʦʜ (1,7 ʤ
3
/ʛʘ) ʚ ʮʝʣʦʤ ʧʦ ʦʙʲʝʢʪʫ, ʙʦʣʴʰʝ ʯʝʤ ʣʠʩʪʚʝʥʥʳʭ (0,2 

ʤ
3
/ʛʘ). 
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ʇʦ ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ ï ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʥʝʡ ʥʘ ʛʝʢʪʘʨ ʩʦ ʩʣʘʙʦʡ 

ʩʪʝʧʝʥʴʶ ʨʘʟʣʦʞʝʥʠʷ ʦʧʨʝʜʝʣʠʣʦʩʴ ʚ 8 ʰʪ., ʩʦ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʴʶ ï 6 ʰʪ., ʩ 

ʩʠʣʴʥʦʡ ʩʪʝʧʝʥʴʶ ï 29 ʰʪ. ʠ ʥʝ ʦʮʝʥʠʚʘʣʦʩʴ (ʨʘʟʣʦʞʝʥʠʷ ʥʝʪ) ï 24 ʰʪ. 

ɿʘʧʘʩ ʧʥʝʡ ʧʦ ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʩʣʘ-

ʙʘʷ ʩʪʝʧʝʥʴ ï 13,2%, ʩʨʝʜʥʷʷ ʩʪʝʧʝʥʴ ï 14,6%, ʩʠʣʴʥʘʷ ʩʪʝʧʝʥʴ ï 45,1% ʠ ʥʝ 

ʦʮʝʥʠʚʘʣʦʩʴ (ʨʘʟʣʦʞʝʥʠʷ ʥʝʪ) ï 27,1%; 

ʉʨʝʜʥʠʡ ʟʘʧʘʩ ʧʥʝʡ ʥʘ ʛʝʢʪʘʨ ʩʦ ʩʣʘʙʦʡ ʩʪʝʧʝʥʴʶ ʨʘʟʣʦʞʝʥʠʷ ʨʘʚʝʥ 0,3 ʤ
3
, ʩʦ 

ʩʨʝʜʥʝʡ ï 0,3 ʤ
3
, ʩ ʩʠʣʴʥʦʡ ï 0,9 ʤ

3
 ʠ ʥʝ ʦʮʝʥʠʚʘʣʦʩʴ (ʨʘʟʣʦʞʝʥʠʷ ʥʝʪ) ï 0,5 ʤ

3
. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʬʦʥʜ 

ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʇʨʠʘʥʛʘʨʴʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʧʥʝʡ ʥʘ 1 ʛʘ ʚ ʩʨʝʜʥʝʤ ʤʝʥʝʝ 100 ʰʪʫʢ ʥʘ 1 ʛʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʩʧʣʦʰ-

ʥʫʶ ʠ ʯʘʩʪʠʯʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʧʦʯʚʳ ʧʨʠ ʫʩʣʦʚʠʠ ʩʨʝʜʥʝʡ ʠ ʩʠʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʨʘʟʣʦʞʝʥʠʷ ʧʥʝʡ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʯʘʩʪʠʯʥʫʶ ʨʘʩʢʦʨʯʝʚʢʫ ʧʥʝʡ, ʟʘʧʘʩ ʢʦʪʦʨʳʭ 

ʥʝ ʧʨʝʚʳʰʘʝʪ 2 ʤ ʥʘ 1 ʛʘ. 
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II  ʕʢʦʣʦʛʠʷ ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚ ʠ ʦʭʨʘʥʘ ʣʝʩʘ,  

ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ 

 
 

 

ʆʎɽʅʂɸ ʂɸʏɽʉʊɺɸ ʉʈɽɼʓ  ʄɽʊʆɼʆʄ ʌʃʋʂʊʋʀʈʋʖʑɽʁ 

ɸʉʉʀʄɽʊʈʀʀ ɼʈɽɺɽʉʅʓʍ ʈɸʉʊɽʅʀʁ  
 

ɸʥʦʰʢʠʥʘ ʃ.ɺ., ʇʫʟʘʥʦʚʘ ʆ.ɸ., ʉʤʠʨʥʦʚʘ ɸ.ɺ. 

 (ɻʆʋ ɺʇʆ çɹʨɻʋè, ʛ. ɹʨʘʪʩʢ, ʈʌ) 
 

The article reveals the symmetry breaking of leaf plates of woody plants under 

the influence of antropogenic factors 
 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʵʢʦʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʷʪʴʩʷ ʧʦ ʩʦʩʪʦʷʥʠʶ ʚʠʜʦʚ - ʵʜʠʬʠʢʘʪʦʨʦʚ 

ʧʨʠʨʦʜʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʦʪ ʩʦʩʪʦʷʥʠʷ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʝʛʦ ʜʘʣʴʥʝʡʰʝʝ ʩʫʱʝʩʪʚʦ-

ʚʘʥʠʝ. ɼʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʛʦʨʦʜʩʢʠʭ ʵʢʦʩʠʩʪʝʤ  ʪʘʢʠʤʠ ʦʙʲʝʢʪʘʤʠ ʷʚʣʷʶʪʩʷ 

ʜʨʝʚʝʩʥʳʝ ʨʘʩʪʝʥʠʷ.  ɺ ʢʘʯʝʩʪʚʝ ʙʠʦʠʥʜʠʢʘʪʦʨʦʚ ʚʳʙʠʨʘʶʪ ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴ-

ʥʳʝ ʢ ʠʩʩʣʝʜʫʝʤʳʤ ʬʘʢʪʦʨʘʤ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʠʣʠ ʦʨʛʘʥʠʟʤʳ. 

ʄʝʪʦʜ ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʚʦʟʜʝʡʩʪʚʠʷ ʠʟʤʝʥʷʶʱʠʭʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʨʘʟʣʠʯʥʳʝ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʠ ʩʠʩʪʝʤ, ʜʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʤʝʭʘʥʠʟʤʘʭ ʠ ʟʘ-

ʢʦʥʦʤʝʨʥʦʩʪʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʘʢʮʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʥʘ ʩʦʚʤʝʩʪʥʦʝ 

ʜʝʡʩʪʚʠʝ ʬʘʢʪʦʨʦʚ ʨʘʟʥʦʡ ʧʨʠʨʦʜʳ, ʙʠʦʠʥʜʠʢʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʷʩʥʦ ʦʪʨʘ-

ʞʘʶʪ ʢʘʨʪʠʥʫ ʩʦʩʪʦʷʥʠʷ ʩʘʤʠʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʤʦʚ. 

ɼʣʷ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʣʫʯʰʠʤ ʚʝʛʝʪʘʪʠʚʥʳʤ ʦʨʛʘʥʦʤ ʷʚʣʷʝʪʩʷ ʣʠʩʪ ʨʘʩ-

ʪʝʥʠʷ. ʇʨʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ ʚ ʣʠʩʪʴʷʭ ʧʨʦʠʩʭʦʜʷʪ ʤʦʨʬʦʣʦʛʠʯʝ-

ʩʢʠʝ ʠʟʤʝʥʝʥʠʷ (ʧʦʷʚʣʝʥʠʝ ʘʩʠʤʤʝʪʨʠʠ, ʫʤʝʥʴʰʝʥʠʝ ʧʣʦʱʘʜʠ ʣʠʩʪʦʚʦʡ ʧʣʘ-

ʩʪʠʥʳ). ʍʦʨʦʰʠʤʠ ʙʠʦʠʥʜʠʢʘʪʦʨʘʤʠ ʚ ʛʦʨʦʜʝ ʷʚʣʷʶʪʩʷ ʣʠʩʪʴʷ ʙʝʨʝʟʳ, ʜʝʨʝʚʘ ʩ 

ʚʩrʦʢʠʤʠ  ʧʦʛʣʦʪʠʪʝʣʴʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ.  

ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʳ, ʧʦ ʤʝʨʝ ʥʘʢʦʧʣʝʥʠʷ ʪʦʢʩʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ, ʧʨʦʠʩʭʦʜʠʪ  ʪʦʨʤʦʞʝʥʠʝ ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ,  ʠ ʜʝʬʦʨʤʘʮʠʷ ʣʠʩʪʘ. 

ʇʨʠ ʦʢʦʥʯʘʪʝʣʴʥʦʤ ʬʦʨʤʠʨʦʚʘʥʠʠ ʣʠʩʪʦʚʳʭ ʧʣʘʩʪʠʥ ʥʘ ʜʝʨʝʚʴʷʭ, ʠʩʧʳʪʳ-

ʚʘʶʱʠʭ ʚʳʩʦʢʫʶ ʪʝʭʥʦʛʝʥʥʫʶ ʥʘʛʨʫʟʢʫ, ʠʭ ʧʣʦʱʘʜʠ  ʤʝʥʴʰʝ, ʯʝʤ ʥʘ ʜʝʨʝʚʴʷʭ, 

ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʘʟʣʠʯ-

ʥʳʭ ʨʘʡʦʥʦʚ  ʛ. ɹʨʘʪʩʢʘ ʙʳʣʦ ʚʟʷʪʦ  ʧʦ 50 ʧʨʦʙ ʣʠʩʪʴʝʚ ʙʝʨʝʟʳ ʩ ʜʝʨʝʚʴʝʚ, ʧʨʦ-

ʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ʦʙʲʝʢʪʘʭ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʦʢʨʫʛʝ, ʧ. ʕʥʝʨʛʝʪʠʢ, ʧ. ɻʠʜʨʦʩʪʨʦʠ-

ʪʝʣʴ, ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʫʣʠʯʥʦ ï ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʠ ʦʙʲʝʢʪʘʤ 

ʟʘʩʪʨʦʡʢʠ.  ʆʙʨʘʟʮʳ ʚʟʷʪʳ ʠʟ ʪʨʝʭ ʭʘʨʘʢʪʝʨʥʳʭ ʤʝʩʪ: 1 ʚʳʙʦʨʢʘ ï ʚʜʦʣʴ ʧʨʦʝʟ-

ʞʝʡ ʯʘʩʪʠ; 2 -  ʚʦ ʜʚʦʨʘʭ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘ ʩʪʝʥʘʤʠ ʟʜʘʥʠʡ; 3  ï ʚ ʛʨʫʧʧʦʚʳʭ 

ʧʦʩʘʜʢʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʛʣʫʙʠʥʝ ʤʠʢʨʦʨʘʡʦʥʘ.  ʈʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ.1. 

ʃʠʩʪʦʚʘʷ ʧʣʘʩʪʠʥʘ ʙʝʨʝʟʳ ʠʤʝʝʪ  ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʫʶ ʜʚʫʩʪʦʨʦʥʥʶʶ ʩʠʤ-

ʤʝʪʨʠʶ. ʇʨʠʥʮʠʧ ʤʝʪʦʜʘ ʦʩʥʦʚʘʥ ʥʘ  ʚʳʷʚʣʝʥʠʠ ʥʘʨʫʰʝʥʠʡ  ʩʠʤʤʝʪʨʠʠ ʨʘʟʚʠ-
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ʪʠʷ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʳ, ʢʦʪʦʨʳʝ ʘʜʝʢʚʘʪʥʦ ʦʪʨʘʞʘʶʪ ʫʨʦʚʝʥʴ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ. 

 

ʊʘʙʣʠʮʘ 1 - ʈʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ  ʣʠʩʪʦʚʳʭ ʧʣʘʩʪʠʥ 
ʄʝʩʪʦ ʩʙʦʨʘ ʦʙʨʘʟʮʦʚ 

(ʦʙʲʝʢʪ) 

ˉ ʚr-

ʙʦʨʢʠ 

ʉʨʝʜʥʷʷ ʧʣʦʱʘʜʴ ʣʠʩʪʦ-

ʚʦʡ ʧʣʘʩʪʠʥʳ (ʩʤ
2
) 

ʉʨʝʜʥʝʝ    ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ  

ʦʪʢʣʦʥʝʥʠʝ 

 

ʎʝʥʪʨʘʣʴʥʳʡ ʦʢʨʫʛ 

1 16,08 5,21 

2 21,18 5,82 

3 21,91 6,39 

 

ʇ.ʕʥʝʨʛʝʪʠʢ 

1 17,59 5,05 

2 21,5 5,31 

3 21,78 5,62 

 

ʇ.ɻʠʜʨʦʩʪʨʦʠʪʝʣʴ 

1 17,03 6,16 

2 20,36 5,78 

3 21,77 5,25 

 

ɺʝʣʠʯʠʥʘ ʬʣʫʢʪʫʠʨʫʶʱʝʡ ʘʩʠʤʤʝʪʨʠʠ  ʦʮʝʥʠʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʠʥʪʝ-

ʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ï ʚʝʣʠʯʠʥʳ ʩʨʝʜʥʝʛʦ  ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʨʘʟʣʠʯʠʷ ʧʦ ʧʨʠ-

ʟʥʘʢʘʤ (ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ  ʦʪʥʦʰʝʥʠʝ  ʨʘʟʥʦʩʪʠ  ʢ ʩʫʤʤʝ ʧʨʦʤʝʨʦʚ ʣʠʩʪʘ 

ʩʣʝʚʘ ʠ ʩʧʨʘʚʘ, ʦʪʥʝʩʝʥʥʦʝ ʢ ʯʠʩʣʫ ʧʨʠʟʥʘʢʦʚ). 

ʂʦʵʬʬʠʮʠʝʥʪ ʬʣʫʢʪʫʠʨʫʶʱʝʡ ʘʩʠʤʤʝʪʨʠʠ  ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ ʬʦʨʤʫʣʝ, 

ʧʨʝʜʣʦʞʝʥʥʦʡ ɺ.ʄ.ɿʘʭʘʨʦʚʳʤ: 

                                               
1

)( 2

2

-

-
=
ä -

n

Md drl

dd                                          (1) 

ʛʜʝ   
n

d
M

rl

d

ä -
=    -  ʩʨʝʜʥʝʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʩʪʦʨʦʥʘʤʠ; 

         
rl

rl
rl

dd

dd
d

+

-
Ö-

)(2
 - ʨʘʟʣʠʯʠʝ ʟʥʘʯʝʥʠʡ ʧʨʠʟʥʘʢʦʚ ʤʝʞʜʫ ʣʝʚʦʡ (l) ʠ   

                                   ʧʨʘʚʦʡ (r) ʩʪʦʨʦʥʘʤʠ;   

          ʧ ï ʯʠʩʣʦ ʚʳʙʦʨʦʢ. 

 

ʊʘʙʣʠʮʘ 2 - ʀʥʪʝʛʨʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʘʩʠʤʤʝʪʨʠʠ ʥʘ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʘʭ 
ʄʝʩʪʦ ʩʙʦʨʘ ʦʙʨʘʟʮʦʚ 

(ʦʙʲʝʢʪ) 

ˉ ʚʳʙʦʨʢʠ ʀʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘ-

ʪʝʣʴ ʘʩʠʤʤʝʪʨʠʠ 

ɹʘʣʣ ʩʦʩʪʦʷʥʠʷ 

 

ʎʝʥʪʨʘʣʴʥʳʡ ʦʢʨʫʛ 

1 0,097 5 

2 0,088 5 

3 0,092 5 

 

     ʧ. ʕʥʝʨʛʝʪʠʢ 

1 0,067 4 

2 0,065 4 

3 0,064 3 

 

ʧ. ɻʠʜʨʦʩʪʨʦʠʪʝʣʴ 

1 0,082 5 

2 0,076 4 

3 0,071 4 
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ʇʨʠ ʙʘʣʣʴʥʦʡ ʦʮʝʥʢʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘʙʣʠʮʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʙʘʣʣʦʚ ʢʘʯʝʩʪʚʘ 

ʩʨʝʜʳ ʟʥʘʯʝʥʠʷʤ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʘʩʠʤʤʝʪʨʠʠ (ʪʘʙʣ.3). 

 

ʊʘʙʣʠʮʘ 3 - ɹʘʣʣʴʥʘʷ ʩʠʩʪʝʤʘ ʢʘʯʝʩʪʚʘ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ 
ɹʘʣʣ ʩʦʩʪʦʷʥʠʷ 

1 2 3 4 5 

<0,055 (ʯʠʩʪʦ) 0,056-0,060 0,061-0,065 0,065-0,070 >0,070 

(ʦʯʝʥʴ ʛʨʷʟʥʦ) 

ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʥʘʠ-

ʙʦʣʝʝ ʩʠʣʴʥʦʝ ʫʛʥʝʪʝʥʠʝ ʠʩʧʳʪʳʚʘʝʪ, ʵʢʦʩʠʩʪʝʤʘ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ ʟʦʥʝ ʧʨʷʤʦ-

ʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ɺ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ  ʥʘʭʦʜʠʪʩʷ ʨʘʩ-

ʪʠʪʝʣʴʥʦʩʪʴ ʚ ʧ. ʕʥʝʨʛʝʪʠʢ, ʭʦʪʷ ʙʘʣʣ ʩʦʩʪʦʷʥʠʷ 3 ʠ 4 ʩʦʦʪʚʝʪʩʪʚʫʶʪ  ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʘʤ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ çʟʘʛʨʷʟʥʝʥʦè ʠ çʛʨʷʟʥʦè (ʦʧʘʩʥʦ). ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘ-

ʯʠʪʝʣʴʥʫʶ ʦʪʜʘʣʝʥʥʦʩʪʴ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʚ 

ʧ. ɻʠʜʨʦʩʪʨʦʠʪʝʣʴ ʩʨʘʚʥʠʤʘ ʩ  ʟʦʥʦʡ,  ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠ-

ʟʦʩʪʠ ʦʪ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʣʦʱʘʜʢʠ ʛʦʨʦʜʘ.   

 

 

 

ʃʀʉʀʎɸ  (VULPES VULPES L.), ʉʆɹʆʃʔ (MARTES ZIBELLINA L.)  

ɺ çʎɽʅʊʈɸʃʔʅʆʉʀɹʀʈʉʂʆʄè ɿɸʇʆɺɽɼʅʀʂɽ  

ʀ ʇʈʀʃɽɻɸʖʑʀʍ ʊɽʈʈʀʊʆʈʀʁ 
 

ɹʫʷʥʦʚ ʀ.ʖ. (ɿʘʧʦʚʝʜʥʠʢ çʎʝʥʪʨʘʣʴʥʦʩʠʙʠʨʩʢʠʡ, ʧ.ɹʦʨ, ʈʌ) 
 

The fox and the sable are the typical examples of mammals inhabiting Central 

Siberian Biosphere Reserve and its adjacent territories. In winter their foodstuff con-

sists mainly of small rodents. Interspecific food rivalry takes place where the habitats 

of predators intersect.  
 

ʃʠʩʠʮʘ (Vulpes vulpes L.). ɸʨʝʘʣ ʚʠʜʘ ʧʨʦʩʪʠʨʘʝʪʩʷ ʥʘ ʩʝʚʝʨ ʜʦ ɼʫʜʠʥʢʠ ʠ 

ʥʠʟʦʚʴʝʚ ɽʥʠʩʝʷ. ʈʝʜʢʘ, ʪʘʢʞʝ ʢʘʢ ʚ ʪʠʧʠʯʥʦʡ ʩʨʝʜʥʝʡ ʠ ʩʝʚʝʨʥʦʡ ʪʘʡʛʝ. ʃʠʤʠʪʠ-

ʨʫʶʱʠʡ ʬʘʢʪʦʨ ï ʜʝʬʠʮʠʪ ʤʝʩʪ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʥʦʨ. ɺ ʊʫʨʫʭʘʥʩʢʦʤ ʨʘʡʦʥʝ ʣʠʩʠʮʘ 

ʜʝʨʞʠʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʙʣʠʟʠ ʨ. ɽʥʠʩʝʡ, ʚ ʟʘʪʘʧʣʠʚʘʝʤʦʡ ʣʝʚʦʙʝʨʝʞʥʦʡ ʧʦʡ-

ʤʝ ʠ ʥʘ ʧʨʘʚʦʙʝʨʝʞʥʳʭ ʪʝʨʨʘʩʘʭ. ʇʦʩʪʦʷʥʥʦ ʧʨʠʩʫʪʩʪʚʫʝʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ çʎʝʥ-

ʪʨʘʣʴʥʦʩʠʙʠʨʩʢʦʛʦè ʟʘʧʦʚʝʜʥʠʢʘ, ʥʘʩʝʣʷʷ ʚ ʦʩʥʦʚʥʦʤ ʣʝʚʦʙʝʨʝʞʥʫʶ ʧʦʡʤʫ ɽʥʠ-

ʩʝʷ. ʅʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʧʦʡʤʘʭ ʤʘʣʳʭ ʨʝʢ, ʧʨʠʪʦʢʠ ʨʝʢʠ ʇʦʜʢʘʤʝʥʥʘʷ 

ʊʫʥʛʫʩʢʘ. ʉʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʣʠʩʠʮʳ ʚ ʟʘʧʦʚʝʜʥʠʢʝ 0,2 ʦʩʦʙʠ ʥʘ 1000 ʛʘ. ɺʦ ʚʪʦʨʦʡ 

ʧʦʣʦʚʠʥʝ ʟʠʤʥʝʛʦ ʩʝʟʦʥʘ ʣʠʩʠʮʘ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʣʦʪʥʦʩʪʠ ʩʥʝʛʘ ʩʦʚʝʨʰʘʝʪ ʙʦʣʝʝ 

ʜʘʣʴʥʠʝ ʧʝʨʝʭʦʜʳ, ʰʠʨʝ ʭʦʜʠʪ ʥʘ ʙʦʣʦʪʘʭ ʠ ʜʨʫʛʠʭ ʦʪʢʨʳʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ. 

ʇʣʦʪʥʦʩʪʴ ʣʠʩʠʮʳ ʚ ʟʘʧʦʚʝʜʥʠʢʝ ʧʦʢʘʟʘʥʘ ʚ ʪʘʙʣʠʮʝ 1. 

ʉʦʙʦʣʴ (Martes zibeline L) ï ʪʠʧʠʯʥʳʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʟʘʧʦʚʝʜʥʠʢʘ ʚʩʪʨʝʯʘ-

ʝʪʩʷ ʚʦ ʚʩʝʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ, ʭʦʨʦʰʦ ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʡ ʢ ʦʙʠʪʘʥʠʶ ʚ ʩʫʨʦʚʳʭ 

ʫʩʣʦʚʠʷʭ ʪʘʡʛʠ. ʊʝʣʦ ʫ ʥʝʛʦ ʩʪʨʦʡʥʦʝ ʠ ʛʠʙʢʦʝ. ʆʢʨʘʩʢʘ ʚʘʨʴʠʨʫʝʪ ʦʪ ʩʚʝʪʣʦ-

ʙʫʨʦʚʘʪʦʡ (ʧʦʣʝʚʦʡ) ʜʦ ʪʝʤʥʦ-ʙʫʨʦʡ, ʧʦʯʪʠ ʯʝʨʥʦʡ, ʠʥʦʛʜʘ ʩ ʣʝʛʢʦʡ ʩʝʜʠʥʦʡ. 

ʅʘ ʛʨʫʜʠ ʥʝʙʦʣʴʰʦʝ, ʥʝʷʩʥʦ ʦʯʝʨʯʝʥʥʦʝ ʧʷʪʥʦ ʦʙʳʯʥʦ ʩʚʝʪʣʦ-ʞʝʣʪʦʛʦ ʮʚʝʪʘ. 
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 ʊʘʙʣʠʮʘ 1 ï ʏʠʩʣʝʥʥʦʩʪʴ ʠ ʧʣʦʪʥʦʩʪʴ ʣʠʩʠʮʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʦʚʝʜʥʠʢʘ 
ɻʦʜʘ ʏʠʩʣʝʥʥʦʩʪʴ ʚ ʟʘʧʦʚʝʜʥʠʢʝ ʇʣʦʪʥʦʩʪʴ ʥʘ 1000ʛʘ 

2006 460 0,4 

2007 30 0,03 

2008 600 0,6 

2009 140 0,14 

2010 70 0,07 

ʉʨʝʜʥʷʷ 260 0,2 
 

ɸʨʝʘʣ ʩʦʙʦʣʷ ʚ ʂʨʘʩʥʦʷʨʩʢʦʤ ʢʨʘʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʣʥʦʩʪʴʶ 

ʚʦʩʩʪʘʥʦʚʣʝʥ ʠ ʧʨʦʩʪʠʨʘʝʪʩʷ ʦʪ ʝʛʦ ʶʞʥʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʜʦ 72
ʦ
 ʩ.ʰ. ï ʛʨʘʥʠʮʳ 

ʩʧʣʦʰʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʣʠʩʪʚʝʥʥʠʯʥʠʢʦʚ, ʟʘʥʠʤʘʷ 107,8 ʤʣʥ. ʛʘ, ʠʣʠ 87 % 

ʣʝʩʦʧʦʢʨʳʪʦʡ ʧʣʦʱʘʜʠ. ʏʠʩʣʝʥʥʦʩʪʴ ʩʦʙʦʣʷ ʚ ʨʘʟʣʠʯʥʳʭ ʫʛʦʜʴʷʭ ʥʝ 

ʦʜʠʥʘʢʦʚʘ. ʅʘʠʙʦʣʴʰʘʷ ʧʣʦʪʥʦʩʪʴ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʪʝʤʥʦʭʚʦʡʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʩ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʢʝʜʨʘ ʠ ʧʦʡʤʝʥʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ.  

ʉʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʩʦʙʦʣʷ ʚ ʟʘʧʦʚʝʜʥʠʢʝ 3,4 ʦʩʦʙʠ ʥʘ 1000 ʛʘ (ʪʘʙʣʠʮʘ 2). 
 

ʊʘʙʣʠʮʘ 2- ʏʠʩʣʝʥʥʦʩʪʴ ʠ ʧʣʦʪʥʦʩʪʴ ʩʦʙʦʣʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʦʚʝʜʥʠʢʘ 
ɻʦʜʘ ʏʠʩʣʝʥʥʦʩʪʴ ʚ ʟʘʧʦʚʝʜʥʠʢʝ ʇʣʦʪʥʦʩʪʴ ʥʘ 1000 ʛʘ 

2006 3000 3,0 

2007 3500 3,5 

2008 3900 3,9 

2009 4000 4,0 

2010 2900 2,9 

ʉʨʝʜʥʷʷ 3460 3,4 
 

ʉʦʙʦʣʴ ʭʠʱʥʠʢ, ʦʪʥʦʩʷʱʠʡʩʷ ʢ ʧʦʣʠʬʘʛʘʤ, ʪ.ʝ. ʧʠʪʘʝʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʧʠ-

ʱʝʡ, ʢʘʢ ʞʠʚʦʪʥʦʡ, ʪʘʢ ʠ ʨʘʩʪʠʪʝʣʴʥʦʡ.  ʇʨʠ ʥʝʜʦʩʪʘʪʢʝ ʧʠʱʠ ʩʦʙʦʣʴ ʧʝʨʝʤʝʱʘʝʪ-

ʩʷ ʚ ʧʦʠʩʢʘʭ ʢʦʨʤʘ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ. ʅʘʣʠʯʠʝ ʢʦʨʤʦʚ ʠ ʠʭ ʜʦʩʪʫʧʥʦʩʪʴ ʦʧ-

ʨʝʜʝʣʷʝʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦʩʧʨʦʠʟʚʦʜʷʱʝʛʦ ʷʜʨʘ ʧʦʧʫʣʷʮʠʠ ʚ ʧʝʨʠʦʜ 

ʨʘʟʤʥʦʞʝʥʠʷ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʠ ʚʳʞʠʚʘʝʤʦʩʪʴ ʱʝʥʢʦʚ. 

 ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʯʝʪʳʨʝ ʚʠʜʘ ʢʦʨʤʘ: 

1. ʆʩʥʦʚʥʦʡ ʚʠʜ ʢʦʨʤʘ ʢʝʜʨʦʚʳʡ ʦʨʝʭ (70% ʚʩʝʭ ʥʘʩʘʞʜʝʥʠʡ ʟʘʥʠʤʘʝʪ ʢʝʜʨ); 

2. ʗʛʦʜʥʠʢʠ (ʯʝʨʥʠʯʥʠʢʠ, ʙʨʫʩʥʠʯʥʠʢʠ, ʢʣʶʢʚʘ, ʨʷʙʠʥʘ ʠ ʰʠʧʦʚʥʠʢ); 

3. ɹʦʨʦʚʘʷ ʜʠʯʴ (ʛʣʫʭʘʨʴ, ʪʝʪʝʨʝʚ, ʨʷʙʯʠʢ); 

4. ɻʨʳʟʫʥʳ (ʙʝʣʢʘ, ʤʳʰʠ). 

ʅʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳʡ ʠ ʦʙʠʣʴʥʳʡ ʢʦʨʤ ʤʳʰʝʚʠʜʥʳʝ, ʩʦʙʦʣʴ ʧʠʪʘʝʪʩʷ ʠʤʠ 

ʢʨʫʛʣʳʡ ʛʦʜ. ɹʫʨʦʟʫʙʢʠ  ʚʪʦʨʦʩʪʝʧʝʥʥʳʡ ʢʦʨʤ, ʩʦʙʦʣʴ ʠʭ ʣʦʚʠʪ ʪʦʣʴʢʦ ʧʨʠ  

ʥʠʟʢʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʤʳʰʠʥʳʭ.  ʂʝʜʨʦʚʳʡ ʦʨʝʭ ʧʦʝʜʘʝʪʩʷ ʪʘʢʞʝ ʢʨʫʛʣʳʡ ʛʦʜ, 

ʥʦ ʚ ʥʝ ʫʨʦʞʘʡʥʳʝ ʛʦʜʳ,  ʟʚʝʨʝʢ ʠʤ ʧʠʪʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʦʢʪʷʙʨʝ ï ʥʦʷʙʨʝ. 

ʃʠʩʠʮʘ, ʭʦʪʷ ʠ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʭʠʱʥʠʢʘʤ, ʧʠʪʘʝʪʩʷ ʩʘʤʦʡ ʨʘʟʥʦʦʙʨʘʟʥʦʡ 

ʧʠʱʝʡ. ʆʜʥʘʢʦ ʚʩʝ-ʪʘʢʠ ʦʩʥʦʚʫ ʝʝ ʧʠʪʘʥʠʷ ʩʦʩʪʘʚʣʷʶʪ ʤʝʣʢʠʝ ʛʨʳʟʫʥʳ, ʛʣʘʚ-

ʥʳʤ ʦʙʨʘʟʦʤ ʤʳʰʠ ʠ ʧʦʣʝʚʢʠ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʚ ʩʫʤʤʝ ʦʢʦʣʦ ʪʨʝʭ ʯʝʪʚʝʨʪʝʡ ʠʭ 

ʨʘʮʠʦʥʘ. ɹʦʣʝʝ ʢʨʫʧʥʳʝ ʤʣʝʢʦʧʠʪʘʶʱʠʝ, ʚ ʯʘʩʪʥʦʩʪʠ ʟʘʡʮʳ, ʠʛʨʘʶʪ ʥʝʩʨʘʚ-

ʥʝʥʥʦ ʤʝʥʴʰʫʶ ʨʦʣʴ, ʭʦʪʷ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʣʠʩʠʮʳ ʣʦʚʷʪ ʠʭ. ʇʪʠʮʳ ʚ ʧʠ-

ʪʘʥʠʠ ʣʠʩʠʮʳ ʥʝ ʩʪʦʣʴ ʚʘʞʥʳ, ʢʘʢ ʛʨʳʟʫʥʳ, ʭʦʪʷ ʭʠʱʥʠʢ ʥʠʢʦʛʜʘ ʥʝ ʫʧʫʩʪʠʪ 

ʩʣʫʯʘʷ ʧʦʡʤʘʪʴ ʣʶʙʫʶ ʠʟ ʥʠʭ, ʦʢʘʟʘʚʰʫʶʩʷ ʥʘ ʟʝʤʣʝ, ʘ ʪʘʢʞʝ ʫʥʠʯʪʦʞʠʪʴ 

ʢʣʘʜʢʫ ʠ ʧʪʝʥʮʦʚ. ʃʠʩʠʮʳ ʦʭʦʪʥʦ ʧʦʝʜʘʶʪ ʢʝʜʨʦʚʳʝ ʦʨʝʭʠ, ʨʘʟʛʨʳʟʘʷ ʢʝʜʨʦʚʳʝ 
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ʰʠʰʢʠ, ʫʧʘʚʰʠʝ ʩ ʜʝʨʝʚʴʝʚ. ʄʳ ʥʘʙʣʶʜʘʣʠ ʪʘʢʠʝ ʤʝʩʪʘ çʢʦʨʤʣʝʥʠʷè ʥʘ ʪʝʨ-

ʨʠʪʦʨʠʠ ʟʘʧʦʚʝʜʥʠʢʘ ʚ ʷʥʚʘʨʝ 2011 ʛʦʜʘ (ʨʠʩʫʥʦʢ1).   

ʈʠʩʫʥʦʢ 1ï ʇʦʝʜʠ ʢʝʜʨʦʚʦʡ ʰʠʰʢʠ ʣʠʩʠʮʝʡ ʦʙʳʢʥʦʚʝʥʥʦʡ 
 

ʊʘʙʣʠʮʘ 3- ʏʠʩʣʝʥʥʦʩʪʴ ʬʦʥʦʚʳʭ ʚʠʜʦʚ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ.  
ɻʦʜʘ ɺʠʜʳ ʏʠʩʣʝʥʥʦʩʪʴ ʥʘ 

10 ʣʦʚʫʰʢʦ/ʩʫʪʦʢ 

ʆʮʝʥʢʘ ʯʠʩʣʝʥʥʦ-

ʩʪʠ ʚ ʙʘʣʣʘʭ 

2006 ʂʨʘʩʥʘʷ ʧʦʣʝʚʢʘ (Cletrionomis rutilus) 

ʉʨʝʜʥʷʷ ʙʫʨʦʟʫʙʢʘ (Sorex caecutiens 

ʆʙʳʢʥʦʚʝʥʥʘʷ ʙʫʨʦʟʫʙʢʘ (Sorex 

araneus) 

1,7 

0,9 

0,8 

3 

1 

1 

2007 ʂʨʘʩʥʘʷ ʧʦʣʝʚʢʘ (Cletrionomis rutilus) 

ʉʨʝʜʥʷʷ ʙʫʨʦʟʫʙʢʘ (Sorex caecutiens 

ʆʙʳʢʥʦʚʝʥʥʘʷ ʙʫʨʦʟʫʙʢʘ (Sorex 

araneus) 

1,5 

0,9 

4,4 

3 

1 

3 

2008 ʂʨʘʩʥʘʷ ʧʦʣʝʚʢʘ (Cletrionomis rutilus) 

ʉʨʝʜʥʷʷ ʙʫʨʦʟʫʙʢʘ (Sorex caecutiens 

ʆʙʳʢʥʦʚʝʥʥʘʷ ʙʫʨʦʟʫʙʢʘ (Sorex 

araneus) 

7,4 

2,0 

8,8 

 

5 

3 

4 

2009 ʂʨʘʩʥʘʷ ʧʦʣʝʚʢʘ (Cletrionomis rutilus) 

ʉʨʝʜʥʷʷ ʙʫʨʦʟʫʙʢʘ (Sorex caecutiens 

ʆʙʳʢʥʦʚʝʥʥʘʷ ʙʫʨʦʟʫʙʢʘ (Sorex 

araneus) 

0,67 

3,3 

10,0 

1 

3 

5 

ʇʨʠ ʛʣʘʟʦʤʝʨʥʦʤ ʫʯʝʪʝ ʠʩʧʦʣʴʟʦʚʘʥʘ ʰʢʘʣʘ ʦʮʝʥʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʚ ʙʘʣ-

ʣʘʭ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʖ. ɸ. ʀʩʘʢʦʚʳʤ (1947):  

   0 ð ɺʠʜ  ʧʦʣʥʦʩʪʴʶ   ʦʪʩʫʪʩʪʚʫʝʪ ʚ ʜʘʥʥʦʡ  ʤʝʩʪʥʦʩʪʠ.  

   1 ð ʏʠʩʣʝʥʥʦʩʪʴ  ʚʠʜʘ  ʦʯʝʥʴ  ʤʘʣʘ.  

   2 ð ʏʠʩʣʝʥʥʦʩʪʴ ʥʠʞʝ ʩʨʝʜʥʝʡ.  

   3 ð ʏʠʩʣʝʥʥʦʩʪʴ ʩʨʝʜʥʷʷ.  

   4 ð ʏʠʩʣʝʥʥʦʩʪʴ ʚʳʩʦʢʘʷ, ʟʘʤʝʪʥʦ ʚʳʰʝ ʩʨʝʜʥʝʡ.  


