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ɺ ʩʙʦʨʥʠʢ ʚʢʣʶʯʝʥʳ ʤʘʪʝʨʠʘʣʳ, ʧʦʩʚʷʱʝʥʥʳʝ ʥʘʫʯʥʳʤ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤ ʠ ʧʨʘʢʪʠʯʝʩʢʠʤ 

ʘʩʧʝʢʪʘʤ ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ. 

ʉʙʦʨʥʠʢ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʥʘʫʯʥʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ, ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʩʪʫʜʝʥʪʦʚ ʚʳʩʰʠʭ ʠ ʩʨʝʜʥʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ. 

ʄʥʝʥʠʝ ʘʚʪʦʨʦʚ ʥʝ ʚʩʝʛʜʘ ʩʦʚʧʘʜʘʝʪ ʩ ʧʦʟʠʮʠʝʡ ʨʝʜʘʢʮʠʦʥʥʦʡ ʢʦʣʣʝʛʠʠ. ʆʪʚʝʪʩʪʚʝʥʥʦʩʪʴ 

ʟʘ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʤʘʪʝʨʠʘʣʦʚ, ʠʟʣʦʞʝʥʥʳʭ ʚ ʩʪʘʪʴʝ, ʥʝʩʝʪ ʘʚʪʦʨ.  
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I   ʃʝʩʥʦʝ ʠ ʣʝʩʦʧʘʨʢʦʚʦʝ ʭʦʟʷʡʩʪʚʦ,  

ʫʧʨʘʚʣʝʥʠʝ ʣʝʩʥʳʤʠ ʨʝʩʫʨʩʘʤʠ 
 

 

 

ʂʋʃʔʊʋʈʓ  ɹɽʈɽɿʓ  ʂɸʈɽʃʔʉʂʆʁ  ɺ  ɹɽʃɸʈʋʉʀ 

 

ɹʘʨʩʫʢʦʚʘ ʊ.ʃ.  (ʀʥʩʪʠʪʫʪʘ ʣʝʩʘ ʅɸʅɹ, ʛ. ɻʦʤʝʣʴ, ɹʝʣʘʨʫʩʴ) 

 

Our research on artificial Karelian birch stands in  Belarus has revealed that in all sites 

figured and unfigured forms are in the region of the 50:50 ratio. This ratio does not significantly 

vary as the birches age. 

 

ɹʝʨʝʟʘ ʢʘʨʝʣʴʩʢʘʷ ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʠʤ ʬʦʨʤʦʚʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ, ʢʘʢ ʧʦ ʚʥʝʰʥʠʤ 

ʧʨʠʟʥʘʢʘʤ, ʪʘʢ ʠ ʧʦ ʢʘʯʝʩʪʚʫ ʜʨʝʚʝʩʠʥʳ. ʈʘʩʪʝʪ ʦʥʘ ʚ ʚʠʜʝ ʜʝʨʝʚʘ I-III   ʚʝʣʠʯʠʥʳ ʠʣʠ ʚ 

ʚʠʜʝ ʢʫʩʪʘʨʥʠʢʘ ʩ ʙʝʣʦʡ ʠʣʠ ʪʝʤʥʦʡ ʢʦʨʦʡ, ʛʣʘʜʢʦʡ ʠʣʠ ʪʨʝʱʠʥʦʚʘʪʦʡ, ʩ ʩʠʣʴʥʦ ʚʳʨʘ-

ʞʝʥʥʳʤʠ ʠʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʫʪʦʣʱʝʥʠʷʤʠ ʥʘ ʩʪʚʦʣʝ. ʇʦ ʚʥʝʰʥʝʤʫ ʚʠʜʫ ʠ ʭʦʟʷʡʩʪ-

ʚʝʥʥʦʤʫ ʟʥʘʯʝʥʠʶ ʚʳʜʝʣʝʥʦ ʰʝʩʪʴ ʫʟʦʨʯʘʪʳʭ ʠ ʦʜʥʘ ʙʝʟʫʟʦʨʯʘʪʘʷ ʬʦʨʤʘ ʙʝʨʝʟʳ ʢʘʨʝʣʴ-

ʩʢʦʡ: ʚʳʩʦʢʦʩʪʚʦʣʴʥʳʝ   (Iʘ ï ʢʨʫʧʥʦʫʟʦʨʯʘʪʘʷ ʠ Iʙ ï ʰʘʨʦʚʠʜʥʦʫʪʦʣʱʝʥʥʘʷ), ʢʦʨʦʪʢʦ-

ʩʪʚʦʣʴʥʳʝ (IIʘ ï ʧʷʪʥʠʩʪʦʫʟʦʨʯʘʪʘʷ ʠ IIʙ ï ʣʠʨʦʩʪʚʦʣʴʥʘʷ), ʢʫʩʪʦʚʠʜʥʘʷ, ʢʫʩʪʘʨʥʠʢʦʚʘʷ ʠ 

ʙʝʟʫʟʦʨʯʘʪʘʷ. ʇʦ ʤʝʨʝ ʧʝʨʝʭʦʜʘ ʦʪ ʜʨʝʚʦʚʠʜʥʳʭ ʞʠʟʥʝʥʥʳʭ ʬʦʨʤ ʢ ʢʫʩʪʦʚʠʜʥʳʤ ʠ ʢʫʩ-

ʪʘʨʥʠʢʦʚʳʤ ʤʝʥʷʝʪʩʷ ʪʝʢʩʪʫʨʘ ʜʨʝʚʝʩʠʥʳ ʦʪ ʙʝʟʫʟʦʨʯʘʪʦʡ ʢ ʢʨʫʧʥʦʫʟʦʨʯʘʪʦʡ ʠ ʤʝʣʢʦ-

ʫʟʦʨʯʘʪʦʡ.  

ɺ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʙʝʨʝʟʘ ʢʘʨʝʣʴʩʢʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʝʪʝʨʦʛʝʥʥʳʤʠ ʧʦʧʫʣʷ-

ʮʠʷʤʠ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʙʝʟʫʟʦʨʯʘʪʳʭ ʬʦʨʤ, ʦʙʣʘʜʘʶʱʠʭ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦ-

ʩʦʙʥʦʩʪʴʶ  ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʫʟʦʨʯʘʪʳʤʠ ʨʘʩʪʝʥʠʷʤʠ. ʇʦʵʪʦʤʫ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦ 

ʩʦʟʜʘʥʠʝ ʧʣʘʥʪʘʮʠʦʥʥʳʭ ʢʫʣʴʪʫʨ ʵʪʦʡ ʙʝʨʝʟʳ ʩ ʫʜʘʣʝʥʠʝʤ ʚ 15-ʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ ʙʝʟʫʟʦʨ-

ʯʘʪʦʡ ʬʦʨʤʳ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʥʘʩʘʞʜʝʥʠʡ ʠʟ ʜʝʨʝʚʴʝʚ, ʠʤʝʶʱʠʭ ʜʨʝʚʝʩʠʥʫ ʨʘʟʥʦʡ ʩʪʝ-

ʧʝʥʠ ʫʟʦʨʯʘʪʦʩʪʠ. ʂ ʵʪʦʤʫ ʚʦʟʨʘʩʪʫ ʥʘʠʙʦʣʝʝ ʯʝʪʢʦ ʧʨʦʷʚʣʷʝʪʩʷ ʧʦʣʠʤʦʨʬʠʟʤ ʙʝʨʝʟʳ ʢʘ-

ʨʝʣʴʩʢʦʡ, ʭʦʪʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʬʦʨʤʫ ʨʦʩʪʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠ ʚ 2-3 ʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ. 

ɸʥʘʣʠʟ ʨʦʩʪʘ ʙʝʨʝʟʳ ʢʘʨʝʣʴʩʢʦʡ ʧʨʦʚʦʜʠʣʠ ʥʘ ʯʝʪʳʨʝʭ ʦʙʲʝʢʪʘʭ (ʪʘʙʣʠʮʳ 1 ʠ 2). 

ʇʨʠʯʝʤ ʚ ʂʦʨʝʥʝʚʩʢʦʡ ʕɹ ʀʃ ʅɸʅɹ ʢʫʣʴʪʫʨʳ ʩʦʟʜʘʥʳ ʥʘ ʫʯʘʩʪʢʝ, ʦʩʚʦʙʦʜʠʚʰʝʤʩʷ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʩʧʣʦʰʥʦʡ ʩʘʥʠʪʘʨʥʦʡ ʨʫʙʢʠ 35-ʣʝʪʥʝʛʦ ʥʘʩʘʞʜʝʥʠʷ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ, ʧʦʨʘ-

ʞʝʥʥʦʛʦ ʢʦʨʥʝʚʦʡ ʛʫʙʢʦʡ. ʇʦʯʚʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ, ʩʨʝʜʥʝʦʧʦʜʟʦʣʝʥʥʘʷ ʥʦʨʤʘʣʴʥʦʛʦ 

ʫʚʣʘʞʥʝʥʠʷ ʥʘ ʩʚʷʟʥʳʭ ʧʝʩʢʘʭ, ʩʤʝʥʷʝʤʳʭ ʨʳʭʣʳʤʠ. ʊʠʧ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ ɸ2. 

ʇʦʩʘʜʢʘ ʚ ʜʥʦ ʙʦʨʦʟʜʳ. ʉʦʭʨʘʥʥʦʩʪʴ ʢ 15-ʣʝʪʥʝʤʫ ʚʦʟʨʘʩʪʫ ʩʦʩʪʘʚʠʣʘ 95,0 %, ʯʪʦ ʛʦʚʦʨʠʪ 

ʦ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʜ ʢʫʣʴʪʫʨʳ ʙʝʨʝʟʳ ʢʘʨʝʣʴʩʢʦʡ ʟʝʤʝʣʴ, ʟʘʨʘʞʝʥʥʳʭ 

ʢʦʨʥʝʚʦʡ ʛʫʙʢʦʡ. 

ɺ ʘʥʘʣʦʛʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʩʦʟʜʘʥʳ 2-ʣʝʪʥʠʝ ʢʫʣʴʪʫʨʳ ʙʝʨʝʟʳ ʢʘʨʝʣʴʩʢʦʡ ʚ ʉʚʝʪʣʦ-

ʛʦʨʩʢʦʤ ʣʝʩʭʦʟʝ. ʉʦʭʨʘʥʥʦʩʪʴ 80,4 %. 

ɺ ʄʦʟʳʨʩʢʦʤ ʣʝʩʭʦʟʝ ʢʫʣʴʪʫʨʳ ʩʦʟʜʘʥʳ ʥʘ ʧʝʩʯʘʥʦʡ ʠ ʩʫʧʝʩʯʘʥʦʡ ʧʦʯʚʝ  (ʙʳʚʰʘʷ 

ʧʘʰʥʷ), ʪʠʧ ʫʩʣʦʚʠʡ ʤʝʩʪʦʧʨʦʠʟʨʘʩʪʘʥʠʷ ɸ2. ʉʦʭʨʘʥʥʦʩʪʴ 79,6% ʠ 50,0 %. ʅʠʟʢʘʷ ʩʦ-

ʭʨʘʥʥʦʩʪʴ ʥʘ ʚʪʦʨʦʤ ʫʯʘʩʪʢʝ ʦʙʲʷʩʥʷʝʪʩʷ ʧʦʩʘʜʢʦʡ ʩʝʷʥʮʝʚ ʚ ʛʨʝʙʝʥʴ ʙʦʨʦʟʜʳ ʠ ʟʘʩʫʰ-

ʣʠʚʳʤ ʧʝʨʠʦʜʦʤ ʚ ʤʦʤʝʥʪ ʚʝʛʝʪʘʮʠʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʢʫʣʴʪʫʨʳ ʙʝʨʝʟʳ ʢʘʨʝʣʴʩʢʦʡ 

ʷʚʣʷʶʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ. ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʦ ʬʦʨʤʦʚʦʝ ʨʘʟʥʦ-

ʦʙʨʘʟʠʝ ʚ 15-ʣʝʪʥʠʭ ʢʫʣʴʪʫʨʘʭ.  ʅʘ ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ  ʚʳʩʦʢʦʩʪʚʦʣʴʥʳʝ ʠ ʙʝʟʫʟʦʨʯʘʪʳʝ ʜʝ-

ʨʝʚʴʷ ʥʘʯʠʥʘʶʪ ʚʳʭʦʜʠʪʴ ʚ ʚʝʨʭʥʠʡ ʷʨʫʩ, ʘ ʢʦʨʦʪʢʦʩʪʚʦʣʴʥʳʝ ʠ ʢʫʩʪʦʚʠʜʥʳʝ ʬʦʨʤʠʨʫʶʪ 

ʥʠʞʥʠʡ. ɺ ʧʨʦʮʝʩʩʝ ʩʤʳʢʘʥʠʷ ʢʨʦʥ ʚʦʟʨʘʩʪʘʶʪ ʢʦʥʢʫʨʝʥʪʥʳʝ ʦʪʥʦʰʝʥʠʷ, ʧʨʠʚʦʜʷʱʠʝ ʢ 
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ʧʦʜʘʚʣʝʥʠʶ ʤʝʜʣʝʥʥʦʨʘʩʪʫʱʠʭ ʫʟʦʨʯʘʪʳʭ ʬʦʨʤ ʙʦʣʝʝ ʙʳʩʪʨʦʨʘʩʪʫʱʠʤʠ. ʇʦʵʪʦʤʫ ʧʨʦ-

ʚʝʜʝʥʠʝ ʨʫʙʦʢ ʫʭʦʜʘ ʩ ʫʜʘʣʝʥʠʝʤ ʙʝʟʫʟʦʨʯʘʪʦʡ ʙʝʨʝʟʳ ʢʘʨʝʣʴʩʢʦʡ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴ-

ʥʳʤ. 

ɺ ʢʫʣʴʪʫʨʘʭ, ʟʘʣʦʞʝʥʥʳʭ ʚ ʂʦʨʝʥʝʚʩʢʦʡ ʕɹ ʀʃ ʅɸʅɹ, ʫʟʦʨʯʘʪʳʝ ʬʦʨʤʳ ʩʦʩʪʘʚʣʷ-

ʶʪ ʜʦ ʨʫʙʢʠ 40,9 % (ʪʘʙʣ.), ʧʨʠʯʝʤ ʚʳʩʦʢʦʩʪʚʦʣʴʥʳʝ ï 11,9 % ʠ 10,8 %; ʢʦʨʦʪʢʦʩʪʚʦʣʴ-

ʥʳʝ ï 9,7 % ʠ 5,6 %; ʢʫʩʪʦʚʠʜʥʳʝ ï 2,6 %, ʢʫʩʪʘʨʥʠʢʦʚʳʝ ï 0,3 %.  ʉʨʝʜʥʷʷ ʚʳʩʦʪʘ ʤʝʥʷ-

ʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʦʨʤʳ ʨʦʩʪʘ ʦʪ 1,4 ʤ ʜʦ 7,7 ʤ, ʘ ʜʠʘʤʝʪʨ ʦʪ 2,7 ʩʤ ʜʦ 7,4 ʩʤ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʭʦʨʦʰʦ ʟʘʤʝʪʥʘ ʟʥʘʯʠʪʝʣʴʥʘʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʠ ʧʦʣʠʤʦʨʬʠʟʤ ʜʘʥʥʳʭ ʢʫʣʴʪʫʨ. 

ʊʘʢʘʷ ʞʝ ʩʠʪʫʘʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʚ 12-ʣʝʪʥʠʭ ʢʫʣʴʪʫʨʘʭ ʚ ʄʦʟʳʨʩʢʦʤ ʣʝʩʭʦʟʝ. ɿʜʝʩʴ 

ʫʟʦʨʯʘʪʳʝ ʜʝʨʝʚʴʷ ʩʦʩʪʘʚʣʷʶʪ 50,0 %. ʀʟ ʥʠʭ ʚʳʩʦʢʦʩʪʚʦʣʴʥʳʝ ï 18,3 %, ʢʦʨʦʪʢʦʩʪʚʦʣʴ-

ʥʳʝ ï 24,4 %, ʢʫʩʪʦʚʠʜʥʳʝ ï 6,1 %, ʢʫʩʪʘʨʥʠʢʦʚʳʝ ï 1,2 %. ʉʨʝʜʥʷʷ ʚʳʩʦʪʘ ʠ ʜʠʘʤʝʪʨ ʥʘ 

ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ ʥʝʤʥʦʛʦ ʤʝʥʴʰʝ ï 1,3-4,0 ʤ ʠ 1,0-5,2 ʩʤ.  

ʀʟʫʯʝʥʠʝ ʜʚʫʣʝʪʥʠʭ ʢʫʣʴʪʫʨ ʧʦʢʘʟʘʣʦ ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʬʦʨʤʦʚʦʛʦ ʨʘʟ-

ʥʦʦʙʨʘʟʠʷ. ʇʨʦʮʝʥʪ ʫʟʦʨʯʘʪʦʩʪʠ ʩʦʩʪʘʚʠʣ 48,8-52,9 %. ʅʘʠʙʦʣʝʝ ʙʳʩʪʨʦʨʘʩʪʫʱʠʤʠ ʠ ʚ 

ʵʪʦʤ ʚʦʟʨʘʩʪʝ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʦʩʪʚʦʣʴʥʳʝ (ʚʳʩʦʪʘ 1,9 ʤ ʠ 1,6 ʤ) ʠ ʙʝʟʫʟʦʨʯʘʪʳʝ  ʬʦʨʤʳ 

(ʚʳʩʦʪʘ 2,1 ʤ ʠ 1,6 ʤ). ɺʳʩʦʪʘ ʢʫʩʪʦʚʠʜʥʳʭ ʠ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʬʦʨʤ  ʥʝ ʧʨʝʚʳʰʘʝʪ 1,4 ʤ. 

ʇʦʜʚʦʜʷ ʠʪʦʛ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦ ʚʩʝʭ ʢʫʣʴʪʫʨʘʭ ʩʦʦʪʥʦ-

ʰʝʥʠʝ ʫʟʦʨʯʘʪʳʭ ʠ ʙʝʟʫʟʦʨʯʘʪʳʭ ʬʦʨʤ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦʝ 50:50. ʕʪʘ ʮʠʬʨʘ  ʩʫʱʝʩʪ-

ʚʝʥʥʦ ʥʝ ʠʟʤʝʥʷʝʪʩʷ ʩ ʚʦʟʨʘʩʪʦʤ. ɺʳʩʦʪʘ ʠ ʜʠʘʤʝʪʨ ʜʝʨʝʚʴʝʚ ʙʝʨʝʟʳ ʢʘʨʝʣʴʩʢʦʡ ʫʚʝʣʠʯʠ-

ʚʘʝʪʩʷ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʠ ʢʫʩʪʦʚʠʜʥʳʭ  ʢ ʚʳʩʦʢʦʩʪʚʦʣʴʥʳʤ ʠ ʙʝʟʫʟʦʨʯʘ-

ʪʳʤ ʬʦʨʤʘʤ. ɺʩʝ ʵʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʳʩʦʢʫʶ ʧʣʘʩʪʠʯʥʦʩʪʴ ʙʝʨʝʟʳ ʢʘʨʝʣʴʩʢʦʡ, ʢʘʢ ʧʦʨʦ-

ʜ -rʧʠʦʥʝʨʘ. ʂʦʨʦʪʢʦʩʪʚʦʣʴʥʳʝ ʠ ʢʫʩʪʦʚʠʜʥʳʝ ʬʦʨʤʳ ʬʦʨʤʠʨʫʶʪ ʥʠʞʥʠʝ ʷʨʫʩʳ, ʦʙʝʩʧʝ-

ʯʠʚʘʶʱʠʝ ʩʦʭʨʘʥʝʥʠʝ ʚʣʘʛʠ ʠ ʫʤʝʥʴʰʘʶʱʠʝ ʨʦʩʪ ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʘ ʚʳʩʦʢʦ-

ʩʪʚʦʣʴʥʳʝ ʠ ʙʝʟʫʟʦʨʯʘʪʳʝ ʨʘʩʪʝʥʠʷ ʬʦʨʤʠʨʫʶʪ ʥʘʩʘʞʜʝʥʠʷ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʚʩʝʛʦ ʛʝʥʝʪʠ-

ʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. ɺ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʞʝ ʫʩʣʦʚʠʷʭ, ʪʘʢʠʭ ʢʘʢ ʢʘʤʝʥʠʩʪʳʝ ʨʦʩʩʳʧʠ ʂʘ-

ʨʝʣʠʠ, ʚʳʞʠʚʘʶʪ ʢʫʩʪʦʚʠʜʥʳʝ ʠ ʢʫʩʪʘʨʥʠʢʦʚʳʝ ʬʦʨʤʳ, ʩʝʤʝʥʥʦʝ ʧʦʪʦʤʩʪʚʦ ʢʦʪʦʨʳʭ 

ʪʘʢʞʝ ʩʦʜʝʨʞʠʪ ʚʝʩʴ ʩʧʝʢʪʨ ʬʦʨʤʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. 

 

 

 

ʉʊʈʋʂʊʋʈʅʓɽ ʀɿʄɽʅɽʅʀʗ ɺ ɼʈɽɺʆʉʊʆɽ ʇʆʉʃɽ ʈʋɹʆʂ ʋʍʆɼɸ ʀ 

ʈɽɻʋʃʗʈʅʆɻʆ ʂʆʄʇʃɽʂʉʅʆɻʆ ʋʍʆɼɸ ɿɸ ʃɽʉʆʄ 

 

ɹʝʣʷʝʚʘ ʅ.ɺ. (ʉʇʙ ɻʃʊɸ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʌ) 

 

The investigation results of influence of falling off and regular complex care after forest 

(falling off with mineral fertilizing) on structure of pine and spruce stands are marked. It is es-

tablished that during regular complex care after forest part of middle and coarse trees in pine 

and spruce stands increases in 1,5 once. 

 

ʃʝʩʥʦʡ ʬʠʪʦʮʝʥʦʟ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʠʩʪʝʤʥʦʛʦ ʧʦʨʷʜʢʘ, 

ʢʦʪʦʨʳʡ ʨʝʘʛʠʨʫʝʪ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʠʟʚʥʝ ʚʩʝʤʠ ʩʚʦʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ. ʇʦʩʣʝ ʨʘʟʨʝʞʠʚʘ-

ʥʠʷ ʠ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʚʦ ʚʩʝʭ ʷʨʫʩʘʭ ʧʨʦʠʩʭʦʜʷʪ ʚʥʫʪʨʠʩʪʨʫʢʪʫʨʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ, 

ʠʤʝʶʱʠʝ ʮʝʣʴʶ ʧʦʜʜʝʨʞʘʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ.  

ʅʦ ʦʙʫʩʣʦʚʣʝʥʘ ʪʘʢʘʷ ʨʝʘʢʮʠʷ ʥʝ ʪʦʣʴʢʦ ʠʟʤʝʥʝʥʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʥʦ ʠ 

ʨʝʘʢʮʠʝʡ ʬʠʪʦʮʝʥʦʟʘ ʥʘ ʚʦʟʥʠʢʰʫʶ ʫʛʨʦʟʫ ʧʦʪʝʨʠ ʨʝʩʫʨʩʦʚ ʠ ʥʘʨʫʰʝʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ 

ʙʠʦʢʨʫʛʦʚʦʨʦʪʘ. ʇʦʵʪʦʤʫ ʨʝʘʢʮʠʷ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʬʠʪʦʮʝʥʦʟʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʦʭʨʘʥʝ-

ʥʠʝ, ʚʦʟʤʦʞʥʦ ʩʢʦʨʝʡʰʝʝ ʦʩʚʦʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʚʦʚʣʝʯʝʥʠʝ ʠʭ ʚ ʙʠʦʢʨʫʛʦ-

ʚʦʨʦʪ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʫʨʦʚʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ. ʇʦʩʢʦʣʴʢʫ ʜʨʝʚʦʩʪʦʡ ʷʚʣʷʝʪʩʷ 
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ʦʩʥʦʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʬʠʪʦʮʝʥʦʟʘ, ʨʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʧʨʠʯʠʥʳ ʠ ʟʘʢʦ-

ʥʦʤʝʨʥʦʩʪʠ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʜʨʝʚʦʩʪʦʝ.  

 

ʊʘʙʣʠʮʘ 1 - ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʨʝʚʴʝʚ ʧʦ ʩʪʫʧʝʥʷʤ ʪʦʣʱʠʥʳ ʚ ʝʣʴʥʠʢʘʭ ʯʝʨʥʠʯʥʦʤ ʠ 

ʢʠʩʣʠʯʥʦʤ ʇʇ ʩʝʨʠʡ 10 ʠ 11 

ʉʪʫʧʝʥʴ 

ʪʦʣʠɦ-

ʥ  r

ʂʦʣʠʯʝʩʪʚʦ ʜʝʨʝʚʴʝʚ ʂʦʣʠʯʝʩʪʚʦ ʜʝʨʝʚʴʝʚ 

ʥʘ  ʥʘʯʘʣʦ ʦʧʪrʘ ʥʘ ʢʦʥʝʮ ʦʧʪrʘ ʥʘ  ʥʘʯʘʣʦ ʦʧʪrʘ ʥʘ ʢʦʥʝʮ ʦʧʳʪʘ 

ʰʪ. % ʰʪ. % ʰʪ. % ʰʪ. % 

  ʇʇ 10-1 (ʢʦʥʪʨʦʣʴ) ʇʇ 10-2 (ʨʫʙʢʠ ʫʭʦʜʘ) 

4 120 27 4 3 4 2 1 1 

8 161 37 21 13 34 14 2 2 

12 93 21 35 22 104 43 7 5 

16 34 8 43 28 70 29 34 26 

20 27 6 31 20 23 10 34 26 

24 5 1 12 8 6 2 30 24 

28     3 2 1 0 13 10 

32     4 2     7 5 

36     2 1     1 1 

40     1 1         

ɺʩʝʛʦ 440 100 156 100 242 100 129 100 

ʉʪʫʧʝʥʴ 

ʪʦʣʠɦ-

ʥ  r

ʂʦʣʠʯʝʩʪʚʦ ʜʝʨʝʚʴʝʚ ʂʦʣʠʯʝʩʪʚʦ ʜʝʨʝʚʴʝʚ 

ʥʘ  ʥʘʯʘʣʦ ʦʧʪrʘ ʥʘ ʢʦʥʝʮ ʦʧʳʪʘ ʥʘ  ʥʘʯʘʣʦ ʦʧʪrʘ ʥʘ ʢʦʥʝʮ ʦʧʳʪʘ 

ʰʪ. % ʰʪ. % ʰʪ. % ʰʪ. % 

  ʇʇ 10-3 (ʢʦʤʧʣʝʢʩʥʳʡ ʫʭʦʜ) ʇʇ 11-1 (ʢʦʥʪʨʦʣʴ) 

4 13 4     2 1     

8 72 23 3 2 22 16     

12 132 42 13 9 51 39 7 13 

16 79 25 16 11 38 29 10 18 

20 18 6 31 22 18 13 15 27 

24     33 24 3 2 12 21 

28     22 15     11 19 

32     23 16     1 2 

36     1 1         

40                 

ɺʩʝʛʦ 314 100 142 100 134 100 56 100 

ʉʪʫʧʝʥʴ 

ʪʦʣʠɦ-

ʥ  r

ʂʦʣʠʯʝʩʪʚʦ ʜʝʨʝʚʴʝʚ ʂʦʣʠʯʝʩʪʚʦ ʜʝʨʝʚʴʝʚ 

ʥʘ  ʥʘʯʘʣʦ ʦʧʪrʘ ʥʘ ʢʦʥʝʮ ʦʧʪrʘ ʥʘ  ʥʘʯʘʣʦ ʦʧʪrʘ ʥʘ ʢʦʥʝʮ ʦʧʳʪʘ 

ʰʪ. % ʰʪ. % ʰʪ. % ʰʪ. % 

  ʇʇ 11-2 (ʨʫʙʢʠ ʫʭʦʜʘ) ʇʇ 11-3 (ʢʦʤʧʣʝʢʩʥʳʡ ʫʭʦʜ) 

4 2 2             

8 14 14     12 13     

12 42 42 9 19 35 36 2 5 

16 30 31 15 31 36 38 8 18 

20 10 10 12 25 11 11 16 36 

24 1 1 6 13 2 2 8 18 

28     3 6    5 11 

32     2 4     3 7 

36     1 2     2 5 

40                 

ɺʩʝʛʦ 99 100 48 100 96 100 44 100 
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ʊʘʙʣʠʮʘ 2 - ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʨʝʚʴʝʚ ʧʦ ʩʪʫʧʝʥʷʤ ʪʦʣʱʠʥʳ ʚ ʩʦʩʥʷʢʘʭ ʯʝʨʥʠʯʥʳʭ 

ʚʣʘʞʥʳʭ ʇʇ ʩʝʨʠʡ 5 ʠ 12 

ʉʪʫʧʝʥʴ 

ʪʦʣʠɦ-

ʥ  r

ʂʦʣʠʯʝʩʪʚʦ ʜʝʨʝʚʴʝʚ ʂʦʣʠʯʝʩʪʚʦ ʜʝʨʝʚʴʝʚ 

ʥʘ  ʥʘʯʘʣʦ ʦʧʪrʘ ʥʘ ʢʦʥʝʮ ʦʧʪrʘ ʥʘ  ʥʘʯʘʣʦ ʦʧʪrʘ ʥʘ ʢʦʥʝʮ ʦʧʳʪʘ 

ʰʪ. % ʰʪ. % ʰʪ. % ʰʪ. % 

  ʇʇ 5-1 (ʢʦʥʪʨʦʣʴ) ʇʇ 5-2 (ʨʫʙʢʠ ʫʭʦʜʘ) 

4                 

8 66 21 4 3 11 6     

12 111 36 25 16 72 41     

16 95 30 41 27 78 44 7 6 

20 36 12 49 32 16 9 29 26 

24 3 1 28 19     40 36 

28     3 2     29 26 

32     2 1     4 4 

36             2 2 

40                 

 ɺʩʝʛʦ 311 100 152 100 177 100 111 100 

ʉʪʫʧʝʥʴ 

ʪʦʣʠɦ-

ʥ  r

ʂʦʣʠʯʝʩʪʚʦ ʜʝʨʝʚʴʝʚ ʂʦʣʠʯʝʩʪʚʦ ʜʝʨʝʚʴʝʚ 

ʥʘ  ʥʘʯʘʣʦ ʦʧʪrʘ ʥʘ ʢʦʥʝʮ ʦʧʪrʘ ʥʘ  ʥʘʯʘʣʦ ʦʧʪrʘ ʥʘ ʢʦʥʝʮ ʦʧʳʪʘ 

ʰʪ. % ʰʪ. % ʰʪ. % ʰʪ. % 

  ʇʇ 5-3 (ʢʦʤʧʣʝʢʩʥʳʡ ʫʭʦʜ) ʇʇ 12-1 (ʢʦʥʪʨʦʣʴ) 

4         6 2     

8 8 5     93 29     

12 33 21 2 5 121 37 15 10 

16 75 48 8 18 76 23 20 13 

20 32 21 14 36 21 7 35 23 

24 7 5 40 18 5 2 47 30 

28     33 11     30 20 

32     16 7     4 3 

36     5 5     1 1 

40                 

ɺʩʝʛʦ 155 100 118 100 322 100 152 100 

ʉʪʫʧʝʥʴ 

ʪʦʣʠɦ-

ʥ  r

ʂʦʣʠʯʝʩʪʚʦ ʜʝʨʝʚʴʝʚ ʂʦʣʠʯʝʩʪʚʦ ʜʝʨʝʚʴʝʚ 

ʥʘ  ʥʘʯʘʣʦ ʦʧʪrʘ ʥʘ ʢʦʥʝʮ ʦʧʪrʘ ʥʘ  ʥʘʯʘʣʦ ʦʧʪrʘ ʥʘ ʢʦʥʝʮ ʦʧʳʪʘ 

ʰʪ. % ʰʪ. % ʰʪ. % ʰʪ. % 

  ʇʇ 12-2 (ʨʫʙʢʠ ʫʭʦʜʘ) ʇʇ 12-3 (ʢʦʤʧʣʝʢʩʥʳʡ ʫʭʦʜ) 

4                 

8 34 17     74 29     

12 70 34 14 10 123 48 14 9 

16 63 30 10 7 52 20 28 18 

20 35 17 36 24 7 3 46 29 

24 4 2 50 34     36 22 

28     29 20     28 18 

32     8 5     6 4 

36                 

40                 

ɺʩʝʛʦ 206 100 147 100 256 100 158 100 
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ʊʘʙʣʠʮʘ 3 - ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʨʝʚʴʝʚ ʧʦ ʩʪʫʧʝʥʷʤ ʪʦʣʱʠʥʳ ʚ ʩʦʩʥʷʢʘʭ ʙʨʫʩʥʠʯʥʳʭ 

ʇʇ ʩʝʨʠʠ 6 

ʉʪʫʧʝʥʴ 

ʪʦʣʠɦ-

ʥ  r

ʂʦʣʠʯʝʩʪʚʦ ʜʝʨʝʚʴʝʚ ʂʦʣʠʯʝʩʪʚʦ ʜʝʨʝʚʴʝʚ 

ʥʘ  ʥʘʯʘʣʦ ʦʧʪrʘ ʥʘ ʢʦʥʝʮ ʦʧʪrʘ ʥʘ  ʥʘʯʘʣʦ ʦʧʪrʘ ʥʘ ʢʦʥʝʮ ʦʧʳʪʘ 

ʰʪ. % ʰʪ. % ʰʪ. % ʰʪ. % 

  ʇʇ 6-3 (ʢʦʥʪʨʦʣʴ)  

4             

8 22 4         

12 348 63 14 8     

16 151 26 45 26     

20 36 7 62 36     

24 2 0 37 21     

28     13 7     

32     1 1     

36     2 1     

40             

 ɺʩʝʛʦ 537 100 174 100     

ʉʪʫʧʝʥʴ 

ʪʦʣʠɦ-

ʥ  r

ʂʦʣʠʯʝʩʪʚʦ ʜʝʨʝʚʴʝʚ ʂʦʣʠʯʝʩʪʚʦ ʜʝʨʝʚʴʝʚ 

ʥʘ  ʥʘʯʘʣʦ ʦʧʪrʘ ʥʘ ʢʦʥʝʮ ʦʧʪrʘ ʥʘ  ʥʘʯʘʣʦ ʦʧʪrʘ ʥʘ ʢʦʥʝʮ ʦʧʳʪʘ 

ʰʪ. % ʰʪ. % ʰʪ. % ʰʪ. % 

  ʇʇ 6-2 (ʨʫʙʢʠ ʫʭʦʜʘ) ʇʇ 6-6 (ʢʦʤʧʣʝʢʩʥʳʡ ʫʭʦʜ) 

4                 

8 9 5             

12 63 38 3 2 34 23     

16 76 45 13 10 58 39 1 1 

20 19 11 27 20 43 29 14 15 

24 1 1 46 36 12 9 25 25 

28     28 22     36 36 

32     11 9     13 13 

36     1 1     10 10 

40                 

ɺʩʝʛʦ 168 100 129 100 147 100 99 100 

ʉʪʫʧʝʥʴ 

ʪʦʣʠɦ-

ʥ  r

ʂʦʣʠʯʝʩʪʚʦ ʜʝʨʝʚʴʝʚ ʂʦʣʠʯʝʩʪʚʦ ʜʝʨʝʚʴʝʚ 

ʥʘ  ʥʘʯʘʣʦ ʦʧʪrʘ ʥʘ ʢʦʥʝʮ ʦʧʪrʘ ʥʘ  ʥʘʯʘʣʦ ʦʧʪrʘ ʥʘ ʢʦʥʝʮ ʦʧʳʪʘ 

ʰʪ. % ʰʪ. % ʰʪ. % ʰʪ. % 

  ʇʇ 6-9 (ʨʫʙʢʠ ʫʭʦʜʘ) ʇʇ 6-5 (ʢʦʤʧʣʝʢʩʥʳʡ ʫʭʦʜ) 

4                 

8         5 3     

12 2 2     63 35     

16 47 47 1 1 75 42 11 8 

20 38 38 7 8 33 19 33 25 

24 13 12 24 26 2 1 41 31 

28 1 1 33 35     37 28 

32     21 23     10 8 

36     6 6         

40     1 1         

ɺʩʝʛʦ 101 100 93 100 178 100 132 100 
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ʊʘʙʣʠʮʘ 4 - ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʨʝʚʴʝʚ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʢʨʫʧʥʦʩʪʠ, ʚ % 

ʇʨʦʙʥʘʷ 

ʧʣʦʱʘʜʴ  

ʅʘʯʘʣʦ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʡ ʂʦʥʝʮ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʡ 

ʄʝʣ-

ʢʠʝ 

ʉʨʝʜ

ʥʠʝ 

ʂʨʫʧ-

ʥʳʝ 
ʉʨʝʜʥʠʝ ʠ 

ʢʨʫʧʥʳʝ 

ʄʝʣ-

ʢʠʝ 

ʉʨʝʜ

ʥʠʝ 

ʂʨʫʧ-

ʥʳʝ 
ʉʨʝʜʥʠʝ ʠ 

ʢʨʫʧʥʳʝ 

ɽʣʴʥʠʢ ʯʝʨʥʠʯʥʳʡ 

10-1 (ʂ) 27 37 36 73 38 28 34 62 

10-2 (ʈʋ) 16 72 12 84 34 50 16 66 

10-3 (ʂʋ) 27 42 31 73 22 46 32 78 

ɽʣʴʥʠʢ ʢʠʩʣʠʯʥʳʡ 

11-1 (ʂ) 17 68 15 83 31 48 21 69 

11-2 (ʈʋ) 16 73 11 84 19 56 25 81 

11-3 (ʂʋ) 13 74 13 87 23 54 23 77 

ʉʦʩʥʷʢ ʯʝʨʥʠʯʥʳʡ ʚʣʘʞʥʳʡ 

5-1 (ʂ) 21 66 13 79 19 59 22 81 

5-2 (ʈʋ) 6 85 9 94 6 88 6 94 

5-3 (ʂʋ) 26 48 26 74 20 62 18 80 

ʉʦʩʥʷʢ ʯʝʨʥʠʯʥʳʡ ʚʣʘʞʥʳʡ 

12-1 (ʂ) 31 38 31 69 23 53 24 77 

12-2 (ʈʋ) 17 64 19 83 17 58 25 83 

12-3 (ʂʋ) 29 48 23 71 27 51 22 73 

ʉʦʩʥʷʢ ʙʨʫʩʥʠʯʥʳʡ 

6-3 (ʂ) 4 89 7 96 34 57 9 66 

6-2 (ʈʋ) 5 83 12 95 12 78 10 88 

6-6 (ʂʋ) 23 68 9 77 15 75 10 85 

6-9 (ʈʋ) 2 85 13 98 9 84 7 91 

6-5 (ʂʋ) 38 42 20 62 8 84 8 92 

ʇʨʠʤʝʯʘʥʠʷ: 

1. ʄʝʣʢʠʝ ʜʝʨʝʚʴʷ ï Di/Dʩʨ<0,8; ʩʨʝʜʥʠʝ ʜʝʨʝʚʴʷ ï 0,81ÒDi/Dʩʨ<1,20; ʢʨʫʧʥʳʝ ʜʝʨʝʚʴʷ ï 

Di/Dʩʨ Ó1,21 

2. ʂ ï ʢʦʥʪʨʦʣʴʥʳʝ ʩʝʢʮʠʠ, ʈʋ ï ʩʝʢʮʠʠ ʩ ʨʫʙʢʘʤʠ ʫʭʦʜʘ, ʂʋ ï ʩʝʢʮʠʠ ʩ  ʢʦʤʧʣʝʢʩʥʳʤ ʫʭʦ-

ʜʦʤ. 

 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʯʠʩʪʳʝ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʝ ʩʦʩʥʦʚʳʝ ʠ ʝʣʦʚʳʝ ʜʨʝ-

ʚʦʩʪʦʠ ʨʘʟʥʳʭ ʢʣʘʩʩʦʚ ʙʦʥʠʪʝʪʘ ʠ ʪʠʧʦʚ ʣʝʩʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɻʆʃʍ çʉʠ-

ʚʝʨʩʢʠʡ ʣʝʩè ʚ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. ɹʳʣʠ ʟʘʣʦʞʝʥʳ  ʢʦʥʪʨʦʣʴʥʳʝ; ʨʘʟʨʝʞʝʥʥʳʝ ʨʫʙ-

ʢʘʤʠ ʫʭʦʜʘ; ʨʘʟʨʝʞʝʥʥʳʝ ʠ ʫʜʦʙʨʝʥʥʳʝ ʚʘʨʠʘʥʪʳ ʦʧʳʪʘ. ʉʨʦʢʠ ʜʘʚʥʦʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

ʩ ʨʫʙʢʘʤʠ ʠ ʫʜʦʙʨʝʥʠʷʤʠ ï 30 ʣʝʪ. ʅʘ ʦʧʳʪʥʳʭ ʦʙʲʝʢʪʘʭ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʳ 1-3 

ʧʨʠʝʤʘ ʨʫʙʢʠ ʠ ʦʪ 1 ʜʦ 3 ʨʘʟ ʚʥʦʩʠʣʠʩʴ ʘʟʦʪʥʳʝ ʫʜʦʙʨʝʥʠʷ ʩ ʠʥʪʝʨʚʘʣʦʤ ʚ 5 ʠʣʠ 10 ʣʝʪ. 

ʈʫʙʢʠ ʫʭʦʜʘ - ʨʘʥʥʠʝ ʧʨʦʭʦʜʥʳʝ ʠʣʠ ʧʦʟʜʥʠʝ ʧʨʦʨʝʞʠʚʘʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʫʜʦʙʨʝʥʠʷ ʧʨʠ-

ʤʝʥʷʣʠ ʛʨʘʥʫʣʠʨʦʚʘʥʥʫʶ ʤʦʯʝʚʠʥʫ, ʢʦʪʦʨʫʶ ʚʥʦʩʠʣʠ ʚ ʜʦʟʝ 150 ʢʛ/ʛʘ ʧʦ ʜ.ʚ. ʧʦʩʣʝ ʨʘʟ-

ʨʝʞʠʚʘʥʠʷ ʜʨʝʚʦʩʪʦʷ ʚ ʤʘʝ-ʥʘʯʘʣʝ ʠʶʥʷ.  

ʉʪʨʫʢʪʫʨʘ ʜʨʝʚʦʩʪʦʷ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʠ ʚʥʫʪʨʝʥ-

ʥʝʡ ʩʨʝʜʳ ʠ ʟʘʢʦʥʦʤʝʨʥʦ ʠʟʤʝʥʷʝʪʩʷ ʩ ʝʛʦ ʚʦʟʨʘʩʪʦʤ, ʘ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʛʝʥʝ-

ʪʠʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʜʝʨʝʚʴʝʚ, ʜʝʡʩʪʚʠʷ ʢʦʥʢʫʨʝʥʮʠʠ ʠ ʧʨʦʷʚʣʝʥʠʷ ʤʝʭʘ-

ʥʠʟʤʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ.  

ɺʳʷʚʣʝʥʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʩʦʩʥʦʚʳʭ ʠ ʝʣʦʚʳʭ ʜʨʝʚʦʩʪʦʷʭ ʧʦʜ ʚʦʟʜʝʡʩʪ-

ʚʠʝʤ ʨʫʙʦʢ ʫʭʦʜʘ ʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʭʦʜʘ ʟʘ ʣʝʩʦʤ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʨʠ ʘʥʘʣʠʟʝ ʨʷʜʦʚ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ ʜʝʨʝʚʴʝʚ ʧʦ ʩʪʫʧʝʥʷʤ ʪʦʣʱʠʥʳ (ʪʘʙʣ. 1-3).  
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ɸʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʥʘʩʘʞʜʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩ, ʚ ʢʘʢʦʡ ʤʝʨʝ ʫʚʝ-

ʣʠʯʠʚʘʝʪʩʷ ʟʘ ʧʝʨʠʦʜ ʦʧʳʪʘ ʜʦʣʷ ʢʨʫʧʥʳʭ ʠ ʩʨʝʜʥʠʭ ʜʝʨʝʚʴʝʚ, ʷʚʣʷʶʱʠʭʩʷ ʥʘʠʙʦʣʝʝ 

ʮʝʥʥʳʤʠ ʚ ʭʦʟʷʡʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ (ʪʘʙʣ.4).  

ɸʥʘʣʠʟ ʪʘʙʣ.4 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʝʣʦʚʳʭ ʜʨʝʚʦʩʪʦʷʭ, ʥʝ ʧʦʜʚʝʨʞʝʥʥʳʭ ʭʦʟʷʡʩʪʚʝʥ-

ʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʇʇ 10-1 ʠ 11-1, ʥʘ ʢʦʥʝʮ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʡ ʜʦʣʷ ʤʝʣʢʠʭ ʜʝʨʝʚʴʝʚ 

ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 11 ʠ 14% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʦʠʟʦʰʣʦ ʵʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ 

ʜʦʣʠ ʩʨʝʜʥʠʭ ʜʝʨʝʚʴʝʚ. ɼʘʥʥʦʝ ʷʚʣʝʥʠʝ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʧʝʨʝʭʦʜʦʤ ʜʝʨʝʚʴʝʚ ʠʟ ʨʘʥʛʘ ʚ 

ʨʘʥʛ ʠ ʢʦʥʢʫʨʝʥʮʠʝʡ ʤʝʞʜʫ ʥʠʤʠ.  

ɸʥʘʣʦʛʠʯʥʘʷ ʩʠʪʫʘʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʚ ʝʣʴʥʠʢʘʭ, ʧʨʦʡʜʝʥʥʳʭ ʨʫʙʢʘʤʠ ʫʭʦʜʘ, ʛʜʝ 

ʩʥʠʞʝʥʠʝ ʜʦʣʠ ʩʨʝʜʥʠʭ ʠ ʢʨʫʧʥʳʭ ʜʝʨʝʚʴʝʚ ʩʦʩʪʘʚʠʣʦ 18% ʚ ʝʣʴʥʠʢʝ ʯʝʨʥʠʯʥʦʤ ʇʇ 10-2 

ʠ 3% ʚ ʝʣʴʥʠʢʝ ʢʠʩʣʠʯʥʦʤ ʇʇ 11-2, ʘ ʜʦʣʷ ʤʝʣʢʠʭ ʚʦʟʨʦʩʣʘ ʥʘ 18 ʠ 3% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

(ʪʘʙʣ.4). ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʪʦʣʴʢʦ ʨʫʙʢʘʤʠ ʫʭʦʜʘ ʥʝʚʦʟʤʦʞʥʦ ʦʩʣʘʙʠʪʴ 

ʚʥʫʪʨʠʚʠʜʦʚʫʶ ʢʦʥʢʫʨʝʥʮʠʶ ʚ ʜʘʥʥʳʭ ʥʘʩʘʞʜʝʥʠ̫ ʭ. 

ɺ ʝʣʦʚʳʭ ʜʨʝʚʦʩʪʦʷʭ ʧʦʩʣʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʭʦʜʘ ʟʘ ʣʝʩʦʤ ʥʘ ʢʦʥʝʮ ʦʧʳʪʘ ʦʪʤʝʯʘʝʪʩʷ 

ʥʝʢʦʪʦʨʦʝ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʤʝʣʢʠʭ ʜʝʨʝʚʴʝʚ. ɺʦʟʨʘʩʪʘʝʪ ʪʘʢʞʝ ʠ ʜʦʣʷ ʢʨʫʧʥʳʭ ʜʝʨʝʚʴʝʚ 

(ʪʘʙʣ.4).  

ʆʜʥʘʢʦ, ʚ ʮʝʣʦʤ, ʜʦʣʷ ʩʨʝʜʥʠʭ ʠ ʢʨʫʧʥʳʭ ʜʝʨʝʚʴʝʚ ʯʝʨʝʟ 30 ʣʝʪ ʧʦʩʣʝ ʥʘʯʘʣʘ ʦʧʳʪʘ 

ʩ ʢʦʤʧʣʝʢʩʥʳʤ ʫʭʦʜʦʤ ʚ ʝʣʴʥʠʢʝ ʯʝʨʥʠʯʥʦʤ ʫʚʝʣʠʯʠʣʘʩʴ ʣʠʰʴ ʥʘ 5%, ʘ ʚ ʝʣʴʥʠʢʝ ʢʠʩ-

ʣʠʯʥʦʤ ʜʘʞʝ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 10%.  

ɼʘʥʥʦʝ ʷʚʣʝʥʠʝ, ʚʠʜʠʤʦ, ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ ʚ ʝʣʴʥʠʢʝ ʢʠʩʣʠʯʥʦʤ, ʩ ʧʦʚʳ-

ʰʝʥʥʳʤ ʧʦʯʚʝʥʥʳʤ ʧʣʦʜʦʨʦʜʠʝʤ, ʫʜʦʙʨʝʥʠʷ ʩʥʘʯʘʣʘ ʩʪʠʤʫʣʠʨʫʶʪ ʧʨʠʨʦʩʪ ʢʨʫʧʥʳʭ ʜʝ-

ʨʝʚʴʝʚ. ʇʨʠ ʵʪʦʤ ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʝʠʟʙʝʞʥʦ ʫʩʠʣʠʚʘʝʪʩʷ ʢʦʥʢʫʨʝʥʮʠʷ ʤʝʞʜʫ ʥʠʤʠ, ʚʳʟʳ-

ʚʘʷ ʠʭ ʧʦʚʳʰʝʥʥʳʡ ʦʪʧʘʜ, ʢʦʪʦʨʳʡ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʧʦʚʳʰʝʥʠʝʤ ʫʩʪʦʡ-

ʯʠʚʦʩʪʠ ʦʪʩʪʘʚʰʝʡ ʚ ʨʦʩʪʝ ʯʘʩʪʠ ʜʨʝʚʦʩʪʦʷ.  

ʅʝʩʢʦʣʴʢʦ ʠʥʘʷ ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʩʦʩʥʦʚʳʭ ʜʨʝʚʦʩʪʦʷʭ. 

ʅʘ ʢʦʥʪʨʦʣʝ ʚ ʩʦʩʥʷʢʝ ʯʝʨʥʠʯʥʦʤ ʚʣʘʞʥʦʤ ʇʇ 5-1 ʠ 12-1 ʜʦʣʷ ʩʨʝʜʥʠʭ ʠ ʢʨʫʧʥʳʭ ʜʝ-

ʨʝʚʴʝʚ ʥʘ ʢʦʥʝʮ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 2 ʠ 8% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʩʦʩʥʷʢʝ 

ʙʨʫʩʥʠʯʥʦʤ ʇʇ 6-3 ʦʥʘ ʩʥʠʞʘʝʪʩʷ ʥʘ 30%, ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʦʙʲʷʩʥʷʝʪʩʷ ʫʩʠʣʝʥʥʦʡ ʢʦʥʢʫʨʝʥ-

ʮʠʝʡ ʟʘ ʚʣʘʛʫ ʠ ʵʣʝʤʝʥʪʳ ʧʠʪʘʥʠʷ ʤʝʞʜʫ ʢʨʫʧʥʳʤʠ ʜʝʨʝʚʴʷʤʠ ʚ ʜʘʥʥʦʤ ʪʠʧʝ ʣʝʩʘ. 

ʇʦʩʣʝ ʨʫʙʦʢ ʫʭʦʜʘ ʚ ʩʦʩʥʷʢʝ ʯʝʨʥʠʯʥʦʤ ʚʣʘʞʥʦʤ ʇʇ 5-2 ʠ 12-2 ʜʦʣʷ ʤʝʣʢʠʭ, ʩʨʝʜ-

ʥʠʭ ʠ ʢʨʫʧʥʳʭ ʜʝʨʝʚʴʝʚ ʥʘ ʢʦʥʝʮ ʦʧʳʪʘ ʥʝ ʠʟʤʝʥʠʣʘʩʴ. ɺʠʜʠʤʦ ʚ ʜʘʥʥʦʤ ʪʠʧʝ ʣʝʩʘ ʨʫʙʢʠ 

ʫʭʦʜʘ ʥʝ ʚʳʟʳʚʘʶʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ.  

ɺ ʩʦʩʥʷʢʘʭ ʙʨʫʩʥʠʯʥʳʭ (ʇʇ 6-2 ʠ 6-9) ʜʦʣʷ ʩʨʝʜʥʠʭ ʠ ʢʨʫʧʥʳʭ ʜʝʨʝʚʴʝʚ ʥʘ ʢʦʥʝʮ 

ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 7%, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʜʦʣʠ ʤʝʣʢʠʭ 

ʜʝʨʝʚʴʝʚ ʥʘ 7%.  

ɺ ʩʦʩʥʦʚʳʭ ʜʨʝʚʦʩʪʦʷʭ ʯʝʨʥʠʯʥʦʛʦ ʠ ʙʨʫʩʥʠʯʥʦʛʦ ʪʠʧʦʚ ʣʝʩʘ ʧʦʩʣʝ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʫʭʦʜʘ (ʇʇ 5-3, 12-3, 6-6, 6-5), ʜʦʣʷ ʩʨʝʜʥʠʭ ʠ ʢʨʫʧʥʳʭ ʜʝʨʝʚʴʝʚ ʥʘ ʢʦʥʝʮ ʧʝʨʠʦʜʘ ʥʘʙʣʶ-

ʜʝʥʠʡ ʚʦʟʨʘʩʪʘʝʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʯʘʣʦʤ ʦʧʳʪʘ (ʪʘʙʣ.4). ʆʜʥʘʢʦ ʟʜʝʩʴ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʵʪʦ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʜʦʣʠ ʤʝʣʢʠʭ ʠ ʫʚʝʣʠʯʝʥʠʷ ʜʦʣʠ ʩʨʝʜʥʠʭ ʜʝʨʝʚʴ-

ʝʚ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʫʜʦʙʨʝʥʠʷ ʚ ʩʦʩʥʷʢʘʭ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʝʣʴʥʠʢʦʚ, ʩʪʠʤʫʣʠʨʫʶʪ ʦʪ-

ʧʘʜ ʪʦʥʢʦʤʝʨʥʳʭ ʜʝʨʝʚʴʝʚ 8, 12, 16 ʩʪʫʧʝʥʝʡ ʪʦʣʱʠʥʳ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʢʦʥʢʫʨʝʥʪʥʦʡ 

ʩʪʨʘʪʝʛʠʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʩʦʩʥʢ̫ʦʚ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʦʩʥʦʚʳʭ ʜʨʝʚʦʩʪʦʷʭ ʧʦʩʣʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʭʦʜʘ ʜʦʣʷ ʩʨʝʜʥʠʭ ʠ 

ʢʨʫʧʥʳʭ ʜʝʨʝʚʴʝʚ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴʩʷ ʜʦ 1,5 ʨʘʟ. ɺ ʝʣʦʚʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʪʘʢʞʝ ʚʦʟʨʘʩʪʘʝʪ 

ʜʦʣʷ ʢʨʫʧʥʳʭ ʜʝʨʝʚʴʝʚ, ʥʦ ʧʨʠ ʵʪʦʤ ʩʦʭʨʘʥʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʣʢʠʭ ʵʢʟʝʤ-

ʧʣʷʨʦʚ. ʊʘʢʘʷ ʨʝʘʢʮʠʷ ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ ʙʦʣʝʝ ʦʙʦʩʥʦʚʘʥʥʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴ ʣʝʩʦʚʳʨʘʱʠʚʘ-

ʥʠʝ ʚ ʝʣʴʥʠʢʘʭ ʥʘ ʙʘʣʘʥʩʳ, ʚ ʩʦʩʥʷʢʘʭ ï ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʧʦʣʫʯʝʥʠʝ ʧʠʣʦʚʦʯʥʠʢʘ. 
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¶
 

 

ɹʫʟʳʢʠʥ ɸ.ʀ., ɽʚʜʦʢʠʤʝʥʢʦ ʄ.ɼ., ʇʰʝʥʠʯʥʠʢʦʚʘ ʃ.ʉ. 

(ʀʃ ʉʆ ʈɸʅ, ʛ. ʂʨʘʩʥʦʷʨʩʢ, ʈʌ) 

 

The intensive exploitation of forests of East Siberia has caused sharp reduction covered by 

a forest of the areas. For improvement of reproduction of forests it is necessary more full to use 

of selective and gradual cuttinqs. 

 

ʀʥʪʝʥʩʠʚʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʣʝʩʦʚ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ, ʥʘʯʘʚʰʘʷʩʷ ʩ 1950-ʭ ʛʦʜʦʚ, 

ʢʨʘʡʥʝ ʫʩʣʦʞʥʠʣʘ ʧʨʦʙʣʝʤʫ ʠʭ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʙʲʝʤʳ ʟʘʛʦʪʦʚʦʢ ʜʨʝʚʝʩʠʥʳ ʚ ʪʦʪ ʧʝ-

ʨʠʦʜ ʫʜʚʘʠʚʘʣʠʩʴ ʚ ʩʨʝʜʥʝʤ  ʟʘ ʢʘʞʜʳʝ 5 ʣʝʪ, ʘ ʩʫʤʤʘʨʥʘʷ ʧʣʦʱʘʜʴ ʩʧʣʦʰʥʦʣʝʩʦʩʝʯʥʳʭ 

ʨʫʙʦʢ ʢ ʤʦʤʝʥʪʫ ʠʭ ʢʫʣʴʤʠʥʘʮʠʠ (1980-ʝ ʛʦʜʳ) ʩʦʩʪʘʚʠʣʘ ʦʢʦʣʦ 400 ʪʳʩ. ʛʘ ʚ ʛʦʜ. ʅʝʩʦ-

ʚʝʨʰʝʥʥʳʝ ʚ ʥʘʯʘʣʝ ʦʩʚʦʝʥʠʷ ʣʝʩʦʚ ʨʝʛʠʦʥʘ ʨʫʙʢʠ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʩʪʨʝʤʠʪʝʣʴʥʳʤ ʥʘʢʦ-

ʧʣʝʥʠʝʤ ʧʣʦʱʘʜʝʡ ʥʝʚʦʟʦʙʥʦʚʠʚʰʠʭʩʷ ʚʳʨʫʙʦʢ. ʇʨʝʦʙʣʘʜʘʣʠ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʝ ʨʫʙ-

ʢʠ, ʧʨʦʚʦʜʠʤʳʝ ʥʘ ʣʝʩʦʩʝʢʘʭ ʨʘʟʤʝʨʦʤ ʜʦ 1ʭ2 ʢʤ, ʨʘʩʧʦʣʘʛʘʝʤʳʭ ʚ ʰʘʭʤʘʪʥʦʤ ʧʦʨʷʜʢʝ, 

ʯʪʦ ʨʘʟʨʝʰʘʣʦʩʴ ʧʨʘʚʠʣʘʤʠ ʨʫʙʦʢ ʛʣʘʚʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʧʨʠ ʩʨʦʢʝ ʧʨʠʤʳ-

ʢʘʥʠʷ ʣʝʩʦʩʝʢ ʚ 3 ʛʦʜʘ, ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʠ ʚ ʪʝʯʝʥʠʝ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʦʣʥʦ-

ʩʪʴʶ ʚʳʨʫʙʘʣʠ ʩʧʝʣʳʝ ʥʘʩʘʞʜʝʥʠʷ ʢʨʫʧʥʳʭ ʤʘʩʩʠʚʦʚ ʣʝʩʘ. ʇʦʞʘʨʳ, ʚʦʟʥʠʢʘʚʰʠʝ ʚ ʨʘʡ-

ʦʥʘʭ ʧʦʜʦʙʥʳʭ ʣʝʩʦʟʘʛʦʪʦʚʦʢ, ʫʥʠʯʪʦʞʘʣʠ ʦʩʪʘʚʰʠʝʩʷ ʧʦʩʣʝ ʨʫʙʦʢ ʤʦʣʦʜʳʝ ʧʦʢʦʣʝʥʠʷ 

ʭʚʦʡʥʳʭ ʜʨʝʚʦʩʪʦʝʚ, ʧʨʠʚʦʜʷ ʚ ʣʫʯʰʝʤ ʩʣʫʯʘʝ ʢ ʩʤʝʥʝ ʢʦʨʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʣʠʩʪʚʝʥ-

ʥʳʤʠ, ʘ ʚ ʭʫʜʰʝʤ ï ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʪʨʘʚʷʥʳʭ ʧʫʩʪʦʰʝʡ. 

ʇʦ ʜʘʥʥʳʤ ʫʯʝʪʘ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʈʉʌʉʈ ʩ 1956 ʧʦ 1961 ʛʛ. ʧʦʢʨʳʪʘʷ ʣʝʩʦʤ ʧʣʦʱʘʜʴ 

ʚ ʭʚʦʡʥʦʤ ʭʦʟʷʡʩʪʚʝ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ ʩʦʢʨʘʪʠʣʘʩʴ ʥʘ 18,8 ʤʣʥ. ʛʘ, ʚ ʪ.ʯ. ʧʦ ʂʨʘʩʥʦʷʨ-

ʩʢʦʤʫ ʢʨʘʶ ï 1,9, ʘ ʧʦ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ï 3,9 ʤʣʥ. ʛʘ. 

ʇʨʦʙʣʝʤʫ ʜʘʣʴʥʝʡʰʝʛʦ ʦʩʚʦʝʥʠʷ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʣʝʩʦʚ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ ʥʝʣʴʟʷ 

ʙʳʣʦ ʨʝʰʠʪʴ ʙʝʟ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʜʝʡʩʪʚʠʡ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ. ʂʨʦʤʝ ʩʥʘʙʞʝʥʠʷ 

ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʝʡ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʠʢʦʡ, ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʚʥʝ-

ʜʨʠʪʴ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʛʨʝʩʩʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʫʜʘ ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʝʡ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʝʤʣʝʤʳʤʠ ʠ ʚ ʵʢʦʣʦ-

ʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ. ʆʪʜʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʧʦʜʨʦʩʪʘ, 

ʧʦʷʚʠʚʰʠʝʩʷ ʚ 1950-ʭ ʛʦʜʘʭ (ʉʢʦʨʦʜʫʤʩʢʠʡ ʣʝʩʧʨʦʤʭʦʟ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʇʦʥʘʟr-

ʨʝʚʩʢʠʡ ʣʝʩʧʨʦʤʭʦʟ ʂʦʩʪʨʦʤʩʢʦʡ ʦʙʣʘʩʪʠ) ʦʢʘʟʘʣʠʩʴ ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʥʘ ʣʝʩʦʟʘʛʦʪʦʚ-

ʢʘʭ ʚ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ ʚʩʣʝʜʩʪʚʠʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʘʩʘʞʜʝʥʠʡ ʠ ʧʨʠʨʦʜ-

ʥʳʭ ʫʩʣʦʚʠʡ. ʇʦʪʨʝʙʦʚʘʣʠʩʴ ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʝ ʫʩʠʣʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʥʘʫʢʠ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʚ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ. ʂ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤʳ ʙʳʣ ʧʨʠʚʣʝʯʝʥ ʠ ʀʥʩʪʠʪʫʪ ʣʝʩʘ, ʧʝʨʝʚʝ-

ʜʝʥʥʳʡ ʚ 1959 ʛ. ʚ ʂʨʘʩʥʦʷʨʩʢ.  

ʉ ʣʝʩʦʚʦʜʩʪʚʝʥʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʦʩʪʦʯʥʦʩʠʙʠʨʩʢʠʡ ʦʧʳʪ ʨʫʙʦʢ ʠʥʪʝʨʝʩʝʥ ʥʝ ʪʦʣʴ-

ʢʦ ʤʘʩʰʪʘʙʥʦʩʪʴʶ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʪʘʝʞʥʳʝ ʤʘʩʩʠʚʳ, ʥʦ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ï ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʤ ʧʦʠʩʢʦʤ, ʨʘʟʨʘʙʦʪʢʦʡ ʠ ʚʥʝʜʨʝʥʠʝʤ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʠʨʦʜʦʩʙʝʨʝ-

ʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʣʝʩʦʚʦʜʩʪʚʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʥʠʤ, ʘʜʝʢʚʘʪʥʳʭ ʧʨʠʨʦʜʝ ʣʝʩʦʚʦ-

ʟʦʙʥʦʚʣʝʥʠʷ ʠ  ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʬʫʥʢʮʠʷʤ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʣʝʩʦʚ. ɿʘ ʧʨʦʰʝʜʰʠʝ ʧʦʣʚʝʢʘ 

ʚ ʨʝʛʠʦʥʝ ʠʩʧʳʪʘʥʦ ʥʝʩʢʦʣʴʢʦ ʧʦʢʦʣʝʥʠʡ ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ. ʈʘʟʨʘʙʦʪʘʥʳ ʠ 

ʚʥʝʜʨʝʥʳ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʦʚʳʝ ʜʣʷ ʩʚʦʝʛʦ ʚʨʝʤʝʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʥʘʰʣʠ ʧʨʠʤʝ-

ʥʝʥʠʝ ʠ ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ. ʅʦʨʤʘʪʠʚʳ ʨʫʙʦʢ ʠ ʣʝʩʦʚʦʜʩʪʚʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʪʝʭʥʦʣʦʛʠ-

ʷʤ ʣʝʩʦʟʘʛʦʪʦʚʦʢ ʙʳʣʠ ʟʘʢʨʝʧʣʝʥʳ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʇʨʘʚʠʣʘʤʠ ʨʫʙʦʢ ʛʣʘʚʥʦʛʦ ʧʦʣʴʟʦʚʘ-

                                                           
¶
 ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʦ ʛʨʘʥʪʫ ʈʌʌʀ ˉ 04-04-49279 ʠ ʠʥʪʝʛʨʘʮʠʦʥʥʦʤʫ ʧʨʦʝʢʪʫ ʈɸʅ ˉ 5.21.  
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ʥʠʷ (1968, 1994 ʛʛ.), ʢʦʪʦʨʳʝ ʩʦʯʝʪʘʣʠ  ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʚ ʣʝʩʥʦʤ ʢʦʤʧʣʝʢʩʝ ʩ ʦʙʝʩ-

ʧʝʯʝʥʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ. 

ɺ ʥʘʯʘʣʝ 1960-ʭ ʛʦʜʦʚ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ñʤʝʪʦʜ ʫʟʢʠʭ ʣʝʥʪò ʥʘ ʙʘʟʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ, ʠʟ ʩʝʨʠʡʥʦ ʚʳʧʫʩʢʘʝʤʳʭ ʪʨʝʣʝʚʦʯʥʳʭ ʪʨʘʢʪʦʨʦʚ ʩ ʯʦʢʝʨʥʦʡ ʦʩʥʘʩʪʢʦʡ ʪʠʧʘ 

ʊɼʊ-55 (ʧʦʟʞʝ ʊʊ-4) ʠ ʙʝʥʟʦʤʦʪʦʨʥʳʭ ʧʠʣ. ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʠʣʘ ʚ ʜʦʩʪʘʪʦʯʥʦʡ 

ʩʪʝʧʝʥʠ ʩʦʭʨʘʥʷʪʴ ʤʦʣʦʜʥʷʢ, ʧʦʜʨʦʩʪ ʠ ʧʦʯʚʫ (ʜʦ 70% ʠ ʙʦʣʝʝ).  

ʇʦ ʤʝʨʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʤʥʦʛʦʦʧʝʨʘʮʠʦʥʥʦʡ ʪʝʭʥʠʢʠ, ʢʦʪʦʨʘʷ 

ʧʦʟʚʦʣʠʣʘ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʤʝʭʘʥʠʟʠʨʦʚʘʪʴ ʪʨʫʜ ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʝʡ, ʨʘʟʨʘʙʘʪʳʚʘ-

ʣʠʩʴ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʨʫʙʦʢ ʣʝʩʘ (ʤʘʰʠʥʥʘʷ ʚʘʣʢʘ, ʙʝʩʯʦʢʝʨʥʘʷ ʪʨʝʣʝʚʢʘ ʜʝʨʝʚʴʝʚ-

ʭʣʳʩʪʦʚ)  ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʧʦʜʨʦʩʪʘ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʚ ʫʩʣʦʚʠʷʭ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ 

ʧʨʠʟʥʘʥ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʥʘ ʙʘʟʝ ʚʘʣʦʯʥʦ-ʧʘʢʝʪʠʨʫʶʱʝʡ ʤʘʰʠʥʳ ʃʇ-19ɸ ʠ 

ʙʝʩʯʦʢʝʨʥʳʭ ʪʨʝʣʝʚʦʯʥʳʭ ʪʨʘʢʪʦʨʦʚ ʃʇ-18ɸ. ʆʩʪʘʚʰʠʝʩʷ ʧʦʩʣʝ ʨʘʙʦʪʳ ʘʛʨʝʛʘʪʥʦʡ ʪʝʭ-

ʥʠʢʠ ʧʦʜʨʦʩʪ ʠ ʪʦʥʢʦʤʝʨ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʦʣʦʩʘʤʠ ʰʠʨʠʥʦʡ 8-10 ʤ, ʪ.ʝ. ʟʘʥʠʤʘʝʪ ʦʢʦʣʦ 

ʧʦʣʦʚʠʥʳ ʧʣʦʱʘʜʠ ʧʘʩʝʢ, ʘ ʧʦ ʩʚʦʠʤ  ʚʦʜʦʨʝʛʫʣʠʨʫʶʱʠʤ ʬʫʥʢʮʠʷʤ ʪʘʢʠʝ ʚʳʨʫʙʢʠ ʧʨʠ-

ʙʣʠʞʘʶʪʩʷ ʢ ʜʨʝʚʦʩʪʦʷʤ, ʦʩʪʘʶʱʠʤʩʷ ʧʦʩʣʝ ʥʝʩʧʣʦʰʥʳʭ ʨʫʙʦʢ. 

 ʇʦʣʦʩʥʳʡ ʭʘʨʘʢʪʝʨ ʨʘʟʤʝʱʝʥʠʷ ʧʦʜʨʦʩʪʘ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʥʘ ʚʳʨʫʙʢʘʭ ʧʦʩʣʝ ʨʘʟʨʘ-

ʙʦʪʢʠ ʣʝʩʦʩʝʢ ʧʦ ʩʢʘʥʜʠʥʘʚʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ. ɹʣʘʛʦʜʘʨʷ ʫʤʝʥʴʰʝʥʥʦʡ ʜʦ 4 ʤ ʰʠʨʠʥʝ ʚʦ-

ʣʦʢʘ ʠ ʠʩʢʣʶʯʝʥʠʶ ʧʨʦʮʝʩʩʘ ʪʨʝʣʝʚʢʠ ʩʦʭʨʘʥʷʝʪʩʷ 70-80% ʧʦʜʨʦʩʪʘ. 

ʉʦʭʨʘʥʝʥʠʝ ʧʦʜʨʦʩʪʘ ï ʵʪʦ ʣʠʰʴ ʧʝʨʚʳʡ ʵʪʘʧ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ɽʛʦ ʚʳʞʠʚʘʝ-

ʤʦʩʪʴ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʨʘʟʚʠʪʠʝ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ. ʅʝ ʚʩʷʢʠʡ ʧʦʜʨʦʩʪ ʠʟ ʧʦʜ 

ʧʦʣʦʛʘ ʣʝʩʘ ʧʦʩʣʝ ʨʫʙʢʠ ʤʘʪʝʨʠʥʩʢʦʛʦ ʧʦʢʦʣʝʥʠʷ ʤʦʞʝʪ ʩʪʘʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝ-

ʥʠʷ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʜʨʝʚʦʩʪʦʝʚ. ʇʦ ʵʪʦʤʫ ʚʦʧʨʦʩʫ ʫʤʝʩʪʥʦ ʧʨʠʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʨʝ-

ʟʫʣʴʪʘʪʳ ʩʧʝʮʠʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʜʨʦʩʪʘ ʠ ʝʛʦ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʪʨʫʢʪʫʨʳ ʤʘʪʝʨʠʥʩʢʦʛʦ ʜʨʝʚʦʩʪʦʷ. ʅʘʠʙʦʣʝʝ ʫʩʧʝʰʥʦ ʤʦ-

ʣʦʜʦʝ ʧʦʢʦʣʝʥʠʝ ʚʦʩʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʨʝʜʢʦʩʪʦʡʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʠ ʦʢʥʘʭ; ʚ ʚʳʩʦʢʦʧʦʣ-

ʥʦʪʥʳʭ ʜʨʝʚʦʩʪʦʷʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʤʦʣʦʜʳʭ ʜʝʨʝʚʴʝʚ ʧʦʜʘʚʣʝʥʘ, ʧʨʠʨʦʩʪ ʟʘʤʝʜʣʝʥ-

ʥʳʡ, ʭʦʪʷ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʚ ʪʘʢʦʤ ʫʛʥʝʪʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʤʦʞʝʪ ʩʦʭʨʘʥʷʪʴʩʷ ʜʝʩʷʪʠʣʝ-

ʪʠʷʤʠ. ʕʪʘ ʩʧʦʩʦʙʥʦʩʪʴ ʧʝʨʝʥʦʩʠʪʴ ʥʝʠʟʙʝʞʥʦʝ ʟʘʪʝʥʝʥʠʝ ʧʦʜ ʧʦʣʦʛʦʤ ʜʨʝʚʦʩʪʦʝʚ ʷʚʣʷ-

ʝʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʤʦʣʦʜʳʭ ʭʚʦʡʥʳʭ ʨʘʩʪʝʥʠʡ, ʦʙʳʯʥʦ ʫʪʨʘʯʠʚʘʝʤʘʷ ʩ 

ʚʦʟʨʘʩʪʦʤ ʫ ʩʚʝʪʦʣʶʙʠʚʳʭ ʧʦʨʦʜ.  

ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, 30-50% ʩʦʭʨʘʥʝʥʥʦʛʦ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʤʥʦʛʦʦʧʝʨʘʮʠʦʥʥʳʭ ʣʝ-

ʩʦʟʘʛʦʪʦʚʠʪʝʣʴʥʳʭ ʤʘʰʠʥ ʧʦʜʨʦʩʪʘ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʧʦʚʨʝʞʜʘʝʪʩʷ. ʆʩʥʦʚʥʳʝ ʚʠ-

ʜʳ ʧʦʚʨʝʞʜʝʥʠʡ: ʦʰʤʳʛ, ʚʳʚʘʣ, ʯʘʩʪʠʯʥʳʡ ʦʙʨʳʚ ʢʦʨʥʝʚʳʭ ʩʠʩʪʝʤ, ʧʦʣʦʤʢʘ ʚʝʨʭʫʰʝʯ-

ʥʦʛʦ ʠ ʙʦʢʦʚʦʛʦ ʧʦʙʝʛʦʚ ʠ ʜʨ.. ʀʟ-ʟʘ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ʩʪʚʦʣʦʚ, ʢʨʦʥ, ʢʦʨʥʝʡ, 

ʟʘʤʝʥʳ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʦʙʝʛʘ ʙʦʢʦʚʳʤʠ ʫ ʚʳʞʠʚʰʝʛʦ ʧʦʜʨʦʩʪʘ ʧʨʦʠʩʭʦʜʠʪ ʜʝʬʦʨʤʘʮʠʷ 

ʩʪʚʦʣʠʢʦʚ. ʊʘʢʦʡ ʧʦʜʨʦʩʪ ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤ ʥʝ ʪʦʣʴʢʦ ʩ ʨʘʟʨʘʩʪʘʶ-

ʱʝʡʩʷ ʥʘ ʚʳʨʫʙʢʘʭ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʥʦ ʠ ʩ ʪʨʘʚʷʥʳʤ ʧʦʢʨʦʚʦʤ. 

ʅʘʰʠ ʤʥʦʛʦʣʝʪʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʩʣʝʨʫʙʦʯʥʘʷ ʨʝʘʢʮʠʷ ʩʦʭʨʘʥʝʥʥʦ-

ʛʦ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʝʥʠʷ ʩʦʩʥʳ ʠ ʣʠʩʪʚʝʥʥʠʮʳ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʝʛʦ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ, 

ʢʦʪʦʨʘʷ ʚ ʦʩʥʦʚʥʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʣʦʪʥʦʩʪʴʶ ʤʘʪʝʨʠʥʩʢʦʛʦ ʜʨʝʚʝʩʥʦʛʦ ʧʦʣʦʛʘ ʠ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʟʤʝʱʝʥʠʝʤ ʧʦʜʨʦʩʪʘ ʧʦʜ ʝʛʦ ʧʦʣʦʛʦʤ. ɼʨʝʚʦʩʪʦʠ ʩ ʩʦʤʢʥʫʪʦʩʪʴʶ ʢʨʦʥ 

0,7 ʠ ʥʠʞʝ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʚʳʞʠʚʘ-

ʥʠʷ ʧʦʜʨʦʩʪʘ. ʇʦʵʪʦʤʫ ʫ ʩʣʘʙʦ- ʠ ʩʨʝʜʥʝʫʛʥʝʪʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ ʜʨʝʚʝʩʥʦʛʦ 

ʧʦʣʦʛʘ ʧʨʠʨʦʩʪ ʦʙʳʯʥʦ ʥʘʯʠʥʘʝʪ ʩʨʘʟʫ ʞʝ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʩ ʪʝʥʜʝʥʮʠʝʡ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʦ-

ʚʳʰʝʥʠʷ. ʉʠʣʴʥʦ ʫʛʥʝʪʝʥʥʳʝ ʜʝʨʝʚʮʘ, ʚʳʨʦʩʰʠʝ ʧʦʜ ʚʳʩʦʢʦʩʦʤʢʥʫʪʳʤ ʜʨʝʚʝʩʥʳʤ ʧʦʣʦ-

ʛʦʤ, ʥʘʠʙʦʣʝʝ ʙʦʣʝʟʥʝʥʥʦ ʨʝʘʛʠʨʫʶʪ ʥʘ ʠʟʤʝʥʠʚʰʫʶʩʷ ʦʙʩʪʘʥʦʚʢʫ: ʦʥʠ ʣʠʙʦ ʧʦʛʠʙʘʶʪ, 

ʣʠʙʦ ʟʘʤʝʪʥʦ ʩʥʠʞʘʶʪ ʧʨʠʨʦʩʪ ʚ 1-2-ʡ ʛʦʜ ʧʦʩʣʝ ʨʫʙʢʠ. 
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ʅʘʠʣʫʯʰʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʦʩʪʘ ʤʦʣʦʜʳʭ ʨʘʩʪʝʥʠʡ ʩʦʟʜʘʶʪʩʷ ʚ ʩʦʤʢʥʫʪʳʭ ʢʫʨʪʠʥʘʭ ʠ 

ʙʠʦʛʨʫʧʧʘʭ ʧʦʜʨʦʩʪʘ, ʥʝ ʟʘʪʨʦʥʫʪʳʭ ʨʫʙʢʦʡ, ʛʜʝ ʩʦʭʨʘʥʷʝʪʩʷ ʣʝʩʥʘʷ ʩʨʝʜʘ. ʍʦʨʦʰʦ ʧʨʠ-

ʩʧʦʩʘʙʣʠʚʘʝʪʩʷ ʢ ʥʦʚʳʤ ʫʩʣʦʚʠʷʤ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʧʦʜʨʦʩʪ, ʥʘʭʦʜʠʚʰʠʡʩʷ ʜʦ ʨʫʙʢʠ ʚ ʦʢ-

ʥʘʭ ʠ ʨʘʟʨʝʞʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʜʨʝʚʦʩʪʦʷ, ʦʪʣʠʯʘʶʱʠʡʩʷ ʧʦʚʳʰʝʥʥʦʡ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴʶ, 

ʘ ʪʘʢʞʝ ʧʦʜʨʦʩʪ, ʩʦʭʨʘʥʠʚʰʠʡʩʷ ʧʦʜ ʦʩʪʘʪʢʘʤʠ ʜʨʝʚʦʩʪʦʷ ʠ ʧʦʜʣʝʩʢʘ, ʢʦʪʦʨʳʝ ʥʠʚʝʣʠ-

ʨʫʶʪ ʢʦʥʪʨʘʩʪʥʦʩʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʥʘ ʚʳʨʫʙʢʘʭ. ʊʘʢʦʡ ʧʦʜʨʦʩʪ ʩʦʩʥʳ ʩʨʘʟʫ 

ʞʝ ʧʦʩʣʝ ʨʫʙʢʠ ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʠʨʦʩʪ ʚ ʚʳʩʦʪʫ ʠ ʧʦ ʜʠʘʤʝʪʨʫ ʠ ʟʘʥʠʤʘʝʪ ʫʩʪʦʡʯʠʚʦʝ ʧʦ-

ʣʦʞʝʥʠʝ ʥʘ ʚʳʨʫʙʢʘʭ. ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʚʦʟʨʘʩʪ ʧʦʜʨʦʩʪʘ. ʏʝʤ ʦʥ ʤʦʣʦʞʝ, ʪʝʤ ʙʦ-

ʣʝʝ ʧʣʘʩʪʠʯʝʥ, ʫʩʪʦʡʯʠʚ ʠ ʙʳʩʪʨʝʝ ʧʨʠʩʧʦʩʘʙʣʠʚʘʝʪʩʷ ʢ ʥʦʚʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ. 

ʆʜʥʘʢʦ ʚ ʤʠʢʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʠʩʩʫʰʝʥʠʝʤ ʧʦʯʚʝʥʥʦʛʦ ʩʫʙ-

ʩʪʨʘʪʘ, ʦʩʦʙʝʥʥʦ ʥʘ ʤʠʢʨʦʧʦʚʳʰʝʥʠʷʭ, ʤʝʣʢʠʡ ʧʦʜʨʦʩʪ ʧʦʛʠʙʘʝʪ ʙʳʩʪʨʝʝ ʢʨʫʧʥʦʤʝʨʥʦ-

ʛʦ. ʅʝʦʜʥʦʨʦʜʥʦʩʪʴ ʚʦʟʨʘʩʪʥʦ-ʚʳʩʦʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦʜʨʦʩʪʘ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʚʳʞʠʚʘʝʤʦʩʪʴ ʧʦʜʨʦʩʪʘ ʠ ʝʛʦ ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ. 

ʆʙʳʯʥʦ ʦʩʚʝʪʣʝʥʥʦʤʫ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʫʙʢʠ ʧʦʜʨʦʩʪʫ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ 

ʜʣʷ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʢ ʫʩʣʦʚʠʷʤ ʚʳʨʫʙʦʢ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʩʠʣʴʥʦ ʫʛʥʝʪʝʥʥʦʛʦ ʠ ʚʳʩʦ-

ʢʦʚʦʟʨʘʩʪʥʦʛʦ ʧʦʜʨʦʩʪʘ ʧʣʦʭʦ  ʘʜʘʧʪʠʨʫʝʪʩʷ ʢ ʨʝʟʢʦ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ 

ʠ ʯʝʨʝʟ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʧʦʛʠʙʘʝʪ. ʇʦʵʪʦʤʫ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʠ 

ʚʳʨʫʙʦʢ ʠʛʨʘʝʪ ʧʦʩʣʝʨʫʙʦʯʥʘʷ ʛʝʥʝʨʘʮʠʷ ʭʚʦʡʥʳʭ. 

ʇʦʩʣʝ ʣʝʩʦʟʘʛʦʪʦʚʦʢ ʚʳʨʫʙʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʦʟʘʠʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʪʠʧʦʚ ʤʠʢ-

ʨʦʩʨʝʜʳ, ʦʢʘʟʳʚʘʶʱʠʭ ʢʘʢ ʙʣʘʛʦʧʨʠʷʪʥʦʝ, ʪʘʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʝ 

ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ. ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʨʘʡʦʥʘʭ ʠʥʪʝʥʩʠʚʥʳʭ ʣʝ-

ʩʦʟʘʛʦʪʦʚʦʢ ʧʦʜʟʦʥʳ ʶʞʥʦʡ ʪʘʡʛʠ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʩʣʝ-

ʨʫʙʦʯʥʦʛʦ ʩʘʤʦʩʝʚʘ ʚ ʫʣʫʯʰʝʥʥʳʭ ʪʠʧʘʭ ʤʠʢʨʦʩʨʝʜʳ ʚʳʨʫʙʦʢ ʚ 2-10 ʨʘʟ ʙʳʚʘʝʪ ʙʦʣʴʰʝ, 

ʯʝʤ ʚ ʫʭʫʜʰʝʥʥʳʭ ʣʝʩʦʩʝʯʥʳʤʠ ʨʘʙʦʪʘʤʠ ʧʦʯʚʝʥʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ.  ɿʥʘʯʠ-

ʪʝʣʴʥʘʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʧʦʩʣʝʜʫʶʱʝʛʦ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʭʚʦʡʥʳʭ ʥʘ ʚʳʨʫʙʢʘʭ ʦʙʫʩʣʦʚʣʝʥʘ 

ʨʘʟʥʳʤʠ ʪʠʧʘʤʠ ʣʝʩʘ, ʩʝʟʦʥʦʤ ʨʫʙʢʠ, ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʧʦʯʚʳ, ʦʙʝʩʧʝʯʝʥʥʦ-

ʩʪʴʶ ʠʩʪʦʯʥʠʢʘʤʠ ʩʝʤʷʥ ʠ ʜʨʫʛʠʤʠ ʧʨʠʯʠʥʘʤʠ [1, 3, 4]. 

ʀʩʢʫʩʩʪʚʝʥʥʦʝ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʚ ʨʝʛʠʦʥʝ, ʧʨʦʚʦʜʠʚʰʝʝʩʷ ʚ 1970-80-ʭ ʛʛ., ʥʘ 

ʙʦʣʴʰʠʭ ʧʣʦʱʘʜʷʭ ʦʢʘʟʘʣʦʩʴ ʤʘʣʦʫʩʧʝʰʥʳʤ. ʆʛʨʘʥʠʯʝʥʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʣʝʩʭʦʟʦʚ ʠ ʥʠʟʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝ ʜʘʣʠ ʦʞʠʜʘʝ-

ʤʦʛʦ ʵʬʬʝʢʪʘ. ʀʟ-ʟʘ ʥʠʟʢʦʡ ʧʨʠʞʠʚʘʝʤʦʩʪʠ ʧʦʩʘʜʦʢ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʠ ʤʘʩʩʦʚʦʡ ʠʭ ʛʠʙʝ-

ʣʠ ʦʪ ʧʦʞʘʨʦʚ ʠ ʧʦ ʜʨʫʛʠʤ ʧʨʠʯʠʥʘʤ ʣʝʩʥʳʝ ʢʫʣʴʪʫʨʳ ʥʘ 50-70% ʧʣʦʱʘʜʝʡ ʦʢʘʟʘʣʠʩʴ 

ʥʝʩʦʩʪʦʷʚʰʠʤʠʩʷ. 

ʋʩʧʝʰʥʦʝ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʩʣʝ ʨʫʙʦʢ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʢʘʯʝʩʪʚʘ 

ʩʠʩʪʝʤʳ ʨʫʙʦʢ ʠ ʣʝʩʦʩʝʯʥʳʭ ʨʘʙʦʪ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʚ ʧʝʨʠʦʜ  ʨʝʬʦʨʤ, ʧʨʦʠʩʭʦ-

ʜʷʱʠʭ ʚ ʣʝʩʥʦʤ ʢʦʤʧʣʝʢʩʝ. ʅʘʨʫʰʝʥʠʷ ʧʨʘʚʠʣ ʨʫʙʦʢ, ʠʛʥʦʨʠʨʦʚʘʥʠʝ ʣʝʩʦʚʦʜʩʪʚʝʥʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʪʝʭʥʦʣʦʛʠʠ ʣʝʩʦʟʘʛʦʪʦʚʦʢ, ʥʝʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʪʠʭʠʡʥʳʭ 

ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʝʡ ʧʦʨʦʜʠʣʠ ʦʧʘʩʥʫʶ ʪʝʥʜʝʥʮʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʛʨʝʩʩʘ ʢ ʩʪʘʨʳʤ 

ʪʝʭʥʦʣʦʛʠʷʤ ʠ ʜʘʞʝ ʘʨʭʘʠʯʥʦʡ (ʧʨʠʠʩʢʦʚʦʡ) ʩʠʩʪʝʤʝ ʨʫʙʦʢ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪ ʥʝʩʧʝ-

ʮʠʘʣʠʟʠʨʦʚʘʥʥʫʶ ʪʝʭʥʠʢʫ ʠ ʧʨʠʤʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʥʝ ʩʯʠʪʘʷʩʴ ʩ ʵʢʦʣʦʛʦ-

ʣʝʩʦʚʦʜʩʪʚʝʥʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ. 

ʅʝ ʧʦʢʨʳʪʳʝ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʟʝʤʣʠ, ʥʫʞʜʘʶʱʠʝʩʷ ʚ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʠ, 

ʟʘʥʠʤʘʶʪ ʧʣʦʱʘʜʴ 7,5 ʤʣʥ. ʛʘ (ʜʘʥʥʳʝ ʫʯʝʪʘ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 1998 ʛ.). ɺ 

ʂʨʘʩʥʦʷʨʩʢʦʤ ʢʨʘʝ ʪʘʢʠʭ ʟʝʤʝʣʴ ʥʘʢʦʧʠʣʦʩʴ 1,4 ʤʣʥ. ʛʘ, ʘ ʚ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ï 2,3 ʤʣʥ. 

ʛʘ. ʅʘ ʜʦʣʶ ʚʳʨʫʙʦʢ ʧʨʠʭʦʜʠʪʩʷ 25% ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʬʦʥʜʘ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ʆʩʥʦʚ-

ʥʦʡ ʚʢʣʘʜ ʚ ʦʙʣʝʩʝʥʠʝ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ ʚʥʦʩʷʪ ʣʝʩʥʳʝ ʧʦʞʘʨʳ (68% ʦʪ ʬʦʥʜʘ ʣʝʩʦʚʦʩ-

ʩʪʘʥʦʚʣʝʥʠʷ), ʧʦʩʢʦʣʴʢʫ ʫʨʦʚʝʥʴ  ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ ʣʝʩʦʚ ʟʘ ʛʦʜʳ ʨʝʬʦʨʤ ʨʝʟʢʦ 

ʩʥʠʟʠʣʩʷ. ɸʚʠʘʧʘʪʨʫʣʠʨʦʚʘʥʠʝ ʣʝʩʦʚ ʩʦʢʨʘʱʝʥʦ ʜʦ 10% ʦʪ ʥʦʨʤʘʪʠʚʥʦʡ [2]. 
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ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʣʝʩʦʚ ʥʝʦʙʭʦʜʠʤʳ ʢʘʨʜʠʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʦʨ-

ʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʠ ʨʫʙʦʢ ʛʣʘʚʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. ʉ ʫʯʝʪʦʤ ʥʘʨʫʰʝʥʥʦʩʪʠ ʣʝʩʥʳʭ 

ʤʘʩʩʠʚʦʚ ʙʝʩʩʠʩʪʝʤʥʳʤʠ ʣʝʩʦʟʘʛʦʪʦʚʢʘʤʠ ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʩʣʝʜʫʝʪ ʧʦʣʥʝʝ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʣʝʩʦʩʙʝʨʝʛʘʶʱʠʭ ʚʳʙʦʨʦʯʥʳʭ ʠ ʧʦʩʪʝʧʝʥʥʳʭ ʨʫʙʦʢ. ʅʳʥʝ ʠʭ ʜʦʣʷ ʚ 

ʦʙʲʝʤʝ ʣʝʩʦʟʘʛʦʪʦʚʦʢ ʥʝ ʧʨʝʚʳʰʘʝʪ 1,5-2%.  ʄʝʞʜʫ ʪʝʤ ʧʦ ʨʘʩʯʝʪʘʤ ʦʧʪʠʤʘʣʴʥʦʛʦ ʣʝʩʦ-

ʧʦʣʴʟʦʚʘʥʠʷ ʚ ʂʨʘʩʥʦʷʨʩʢʦʤ  ʢʨʘʝ ʚʳʙʦʨʦʯʥʳʝ ʠ ʧʦʩʪʝʧʝʥʥʳʝ ʨʫʙʢʠ ʜʦʣʞʥʳ ʩʦʩʪʘʚʣʷʪʴ 

ʦʪ 20-30% ʚ ʨʘʚʥʠʥʥʳʭ ʣʝʩʘʭ ʠ ʜʦ 40-50% ʚ ʛʦʨʥʳʭ ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʣʝʩʦʟʘʛʦʪʦʚʦʢ. 
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 Citeria of an estimation of steady using a wood. 

.  

ɺ ʩʚʷʟʠ ʩ ʛʣʦʙʘʣʠʟʘʮʠʝʡ ʵʢʦʥʦʤʠʢʠ  ʠ ʘʥʘʣʠʟʦʤ ʧʨʦʛʥʦʟʦʚ ʚʦʟʥʠʢʣʘ ʠʜʝʷ ʵʢʦʣʦʛʠʯʝ-

ʩʢʠ ʙʝʟʦʧʘʩʥʦʛʦ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ, ʢʦʪʦʨʘʷ  ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʚʤʝʩʪʥʳʡ ʵʢʦ-

ʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ ʩʪʨʘʥ ʠ ʩʦʭʨʘʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. 

ʋʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʩʦʮʠʘʣʴʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʥʪʝʨʝʩʦʚ ʧʨʠ ʩʪʨʦʛʦʤ ʠ ʫʩʪʦʡʯʠʚʦʤ ʫʧʨʘʚʣʝʥʠʠ ʨʝʩʫʨʩʘʤʠ. ɺ ʠʜʝʝ ʫʩʪʦʡʯʠ-

ʚʦʛʦ ʨʘʟʚʠʪʠʷ ʣʝʞʘʪ ʪʨʠ ʫʪʚʝʨʞʜʝʥʠʷ: ʧʝʨʚʦʝ ï ʨʳʥʦʯʥʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʦʙʣʘʜʘʝʪ 

ʩʘʤʦʨʝʛʫʣʷʮʠʝʡ; ʚʪʦʨʦʝ ï ʝʩʪʝʩʪʚʝʥʥʳʝ ʵʢʦʩʠʩʪʝʤʳ, ʠʟ ʢʦʪʦʨʳʭ ʠʟʚʣʝʢʘʶʪʩʷ ʧʨʠʨʦʜʥʳʝ ʨʝ-

ʩʫʨʩʳ, ʪʘʢʞʝ ʦʙʣʘʜʘʶʪ ʩʘʤʦʨʝʛʫʣʷʮʠʝʡ; ʪʨʝʪʴʝ ï ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ, ʚʦʟʤʦʞʥʦ, ʩʦʟʜʘʪʴ 

ʧʣʘʪʥʳʡ ʤʝʭʘʥʠʟʤ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʜʝʛʨʘʜʘʮʠʠ ʠ ʨʘʟʨʫʰʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠ ʟʘʛʨʷʟʥʝʥʠʷ ʦʪʭʦʜʘʤʠ.  

ʂʦʥʬʝʨʝʥʮʠʷ ʆʆʅ ʧʦ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʠ ʨʘʟʚʠʪʠʶ (ʂʆʉʈ -1992 ʛ., ʈʠʦ-ʜʝ-

ɾʘʥʝʡʨʦ), ʧʦʩʪʘʚʠʣʘ ʟʘʜʘʯʠ ʧʦ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʛʣʦʙʘʣʴʥʳʤ ʵʢʦʣʦʛʠʯʝ-

ʩʢʠʤ ʧʨʦʮʝʩʩʘʤ, ʧʨʦʠʩʭʦʜʷʱʠʤ ʚʦ ʚʩʝʤ ʤʠʨʝ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘʤʠ  ʫʧʨʘʚʣʝʥʠʷ ʚ ʣʝʩʥʦʡ ʦʪʨʘʩʣʠ,  ʧʨʠʥʠʤʘ-

ʶʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʢ ʫʯʝʪʫ ʠ ʢʦʥʪʨʦʣʶ ʩʦʩʪʦʷʥʠʷ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ, ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʡ ʧʦʣʠʪʠʢʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʦʭʨʘʥʳ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ. ʋʧʨʘʚʣʝʥʠʝ ʣʝʩʥʳʤ ʭʦʟʷʡʩʪʚʦʤ 

ʈʦʩʩʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ, ʦʧʳʪʘ, ʨʘʟʥʦʩʪʦʨʦʥʥʝʡ ʦʮʝʥʢʠ ʠ ʧʨʦʛʥʦʟʘ 

ʨʝʟʫʣʴʪʘʪʘ ʚʦʟʤʦʞʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʣʝʩʘ, ʟʘʢʨʝʧʣʝʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʘʢʦʥʦʜʘʪʝʣʴ-

ʥʳʭ ʠ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʘʭ ʨʫʢʦʚʦʜʩʪʚʘʭ ʩʧʨʘʚʦʯʥʠʢʘʭ ʠ ʨʝʢʦʤʝʥʜʘʮʠʷʭ. 

 ʉʪʨʘʪʝʛʠʯʝʩʢʘʷ ʮʝʣʴ çʢʦʥʮʝʧʮʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʘʤʠ ʈʦʩʩʠʠè ʟʘʢʣʶʯʘʣʘʩʴ 

ʚ ʫʩʪʘʥʦʚʣʝʥʠʠ ʦʙʷʟʘʪʝʣʴʥʳʭ ʧʨʠʦʨʠʪʝʪʦʚ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʜʝʡʩʪʚʠʡ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩ-

ʥʳʤ ʭʦʟʷʡʩʪʚʦʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʥʩʪʠʪʫʮʠʝʡ ʠ ʃʝʩʥʳʤ  ʢʦʜʝʢʩʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʘʙʦʨ ʪʘʢʠʭ ʧʨʠʦʨʠʪʝʪʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʘʤʠ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʪʴʩʷ. ʅʘ ʫʨʦʚʥʝ ʦʨʛʘʥʘ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʘʤʠ 

ʚ ʩʫʙʲʝʢʪʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʥ ʜʦʣʞʝʥ, ʦʙʝʩʧʝʯʠʚʘʪʴ: ʦʭʨʘʥʫ, ʟʘʱʠʪʫ ʠ ʚʦʩʧʨʦʠʟ-
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ʚʦʜʩʪʚʘ ʣʝʩʦʚ; ʩʦʭʨʘʥʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʣʝʩʥʦʤ ʬʦʥʜʝ; ʚʝʜʝʥʠʝ ʥʘʫʯʥʦ-

ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʨʘʮʠʦʥʘʣʴʥʦʛʦ, ʥʝʠʩʪʦʱʠʪʝʣʴʥʦʛʦ ʠ ʤʥʦʛʦʮʝʣʝʚʦʛʦ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ; ʧʦ-

ʚʳʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʣʝʩʥʦʛʦ ʬʦʥʜʘ; ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʧʦ-

ʪʨʝʙʥʦʩʪʝʡ ʦʙʱʝʩʪʚʘ ʚ ʣʝʩʥʳʭ ʨʝʩʫʨʩʘʭ; ʧʦʚʳʰʝʥʠʝ ʜʦʭʦʜʥʦʩʪʠ ʣʝʩʦʚ; ʫʣʫʯʰʝʥʠʝ ʚʝʜʝ-

ʥʠʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʣʝʩʦʫʧʨʘʚʣʝʥʠʷ ʚ ʮʝʣʦʤ ʥʘ ʦʩʥʦʚʝ ʜʦʩʪʠʞʝʥʠʡ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ; 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʢʘʜʨʦʚʦʡ ʧʦʣʠʪʠʢʠ ʠ ʧʦʚʳʰʝʥʠʝ ʩʦʮʠʘʣʥɹʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ 

ʨʘʙʦʪʥʠʢʦʚ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ; ʚʥʝʜʨʝʥʠʝ ʥʝʧʨʝʨʳʚʥʦʛʦ ʣʝʩʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ; ʧʨʠʚʣʝʯʝ-

ʥʠʝ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ ʢ ʧʣʘʥʠʨʦʚʘʥʠʶ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. 

ɺ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʫʩʪʦʡʯʠʚʦʛʦ ʣʝ-

ʩʦʫʧʨʘʚʣʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʩ ʫʯʝʪʦʤ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʠʦʨʠʪʝʪʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ, ʩʦʭʨʘʥʝʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʠʭ ʫʯʝʪʘ, ʚʣʠʷʥʠʝ ʥʘ ʛʦ-

ʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʨʛʘʥʳ ʠ ʥʘ ʤʥʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ, ʨʘʟʨʘʙʦʪʢʠ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʦʨʤʘʪʠʚʦʚ ʩʳʛʨʘʣʠ ʦʙʱʝʩʪʚʝʥʥʳʝ ʥʝʟʘʚʠʩʠʤʳʝ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʆʙʦʙʱʘʷ ʦʧʳʪ ʚʥʝʜʨʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʫʩʪʦʡʯʠʚʦʛʦ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ, ʙʦʣʴʰʠʥʩʪʚʦ 

ʩʠʩʪʝʤ ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ ʩʫʱʝʩʪʚʫʶʱʝʡ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ ʩʤ. ʨʠʩ. 1. 

 

ʈʠʩʫʥʦʢ 1- ʀʝʨʘʨʭʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ 

 

ɺ ʦʩʥʦʚʥʦʤ ʧʨʠʥʮʠʧʳ ʩʭʦʞʠ ʜʣʷ ʚʩʝʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ ʫʩʪʦʡʯʠʚʦʛʦ ʣʝʩʦ-

ʧʦʣʴʟʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ ʢʦʪʦʨʳʝ ʨʝʘʣʠʟʫʶʪʩʷ ʚ ʪʨʝ-

ʙʦʚʘʥʠʷʭ ʥʝʧʨʝʨʳʚʥʦʛʦ ʥʝʠʩʪʦʱʠʪʝʣʴʥʦʛʦ ʠ ʤʥʦʛʦʮʝʣʝʚʦʛʦ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ ʪ.ʝ. ʦʪ 

ʤʦʥʦʨʝʩʫʨʩʥʦʛʦ ʢ ʧʦʣʠʨʝʩʫʨʩʥʦʤʫ, ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʨʝʩʫʨʩʦʚ, ʩʦʭʨʘʥʝʥʠʷ ʨʝʩʫʨʩʥʦʛʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʣʝʩʦʚ ʠ 

ʠʭ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʚʳʩʪʫʧʘʶʪ ʚ ʝʜʠʥʩʪʚʝ ʧʪ̫ʠ ʘʩʧʝʢʪʦʚ: 

- ʕʢʦʣʦʛʠʯʝʩʢʠʡ (ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʡ) ï ʧʨʝʩʣʝʜʫʝʪ ʮʝʣʠ ʩʦʭʨʘʥʝʥʠʷ ʠ ʫʣʫʯʰʝʥʠʷ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ; 

- ʉʦʮʠʘʣʴʥʳʡ ï ʨʘʩʰʠʨʝʥʠʝ ʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʣʝʩʥʦʤ ʩʝʢʪʦʨʝ; 

- ʂʫʣʴʪʫʨʥʳʡ ʘʩʧʝʢʪ ï ʚʢʣʶʯʘʝʪ ʩʦʟʜʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʫʩʪʦʡʯʠʚʳʭ ʠ ʧʨʦʜʫʢʪʠʚ-

ʥʳʭ ʘʛʨʦʣʝʩʥʳʭ ʣʘʥʜʰʘʬʪʦʚ; 

- ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʘʩʧʝʢʪ ʧʨʝʜʧʦʣʘʛʘʝʪ ʙʘʣʘʥʩ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʪʝʨʝʩʦʚ ʦʩʥʦʚʥʳʭ 
ʩʫʙʲʝʢʪʦʚ ʣʝʩʥʳʭ ʦʪʥʦʰʝʥʠʡ: ʛʦʩʫʜʘʨʩʪʚʘ, ʣʝʩʦʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʦʨʛʘʥʦʚ ʫʧʨʘʚ-

ʣʝʥʠʷ ʣʝʩʘʤʠ; 

- ʇʦʣʠʪʠʯʝʩʢʠʡ ï ʩʦʟʜʘʥʠʝ ʙʘʟʳ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ ʫʩʪʦʡʯʠʚʦʛʦ ʣʝʩʦʧʦʣʴʟʦ-

ʚʘʥʠʷ. 

ʋʩʪʦʡʯʠʚʦʝ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʝ 

ʇʨʠʥʮʠʧʳ 

ʂʨʠʪʝʨʠʠ 

ʀʥʜʠʢʘʪʦʨʳ 

ʇʦʢʘʟʘʪʝʣʠ 

ɽʜʠʥʩʪʚʦ ʘʩʧʝʢʪʦʚ 

ʕʢʦʣʦʛʠʯʝʩʢʠʡ                   ʂʫʣʴʪʫʨʥʳʡ 

          ʉʦʮʠʘʣʴʥʳʡ  

 

 

 

ʇʦʣʠʪʠʯʝʩʢʠʡ 

ʈʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʨʨʠʪʦʨʠ-

ʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʠ ʚʳʙʨʘʥʥʳʭ ʧʨʠʦʨʠʪʝʪʦʚ 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ 
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ʈʘʩʩʤʘʪʨʠʚʘʷ  ʧʨʠʚʝʜʝʥʥʳʝ ʘʩʧʝʢʪʳ ʜʝʷʪʝʣʴʥʦʩʪʠ  ʠ ʧʨʠʦʨʠʪʝʪʳ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʘʤʠ 

ʩ ʫʯʝʪʦʤ ʢʨʠʪʝʨʠʝʚ ʠ ʠʥʜʠʢʘʪʦʨʦʚ ʫʩʪʦʡʯʠʚʦʛʦ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ, ʧʨʠʟʥʘʥʥʳʭ  ʤʝʞʜʫʥʘ-

ʨʦʜʥʳʤʠ ʠ ʥʘʮʠʦʥʘʣʴʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʚ ʨʘʤʢʘʭ ʢʦʥʬʝʨʝʥʮʠʠ ʆʆʅ ʧʦ ʦʭʨʘʥʝ ʦʢʨʫ-

ʞʘʶʱʝʡ ʩʨʝʜʝ ʠ ʨʘʟʚʠʪʠʶ, ʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʢʦʥʮʝʧʮʠʠ ʧʝʨʝʭʦʜʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʢ 

ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ, ʫʪʚʝʨʞʜʝʥʥʦʡ ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʦʪ 01.04.96 ˉ 440 çʆ ʢʦʥ-

ʮʝʧʮʠʠ ʧʝʨʝʭʦʜʘ ʈʌ ʢ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶè. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʦʙ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ˉ33 ʦʪ 

14 ʤʘʨʪʘ 1995 ʛ. ʜʘʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠ ʧʨʠʥʘʜʣʝʞʘʪ ʢ 1 ʛʨʫʧʧʝ ʣʝʩʦʚ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʜʠʥʘʤʠʢʫ ʠʟʤʝʥʝʥʠʷ ʧʣʦʱʘʜʝʡ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʣʝʩʦʚ, ʩ 1949 ʧʦ 1993 

ʛʦʜʘ ʚʳʧʦʣʥʷʶʱʠʝ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʠ ʟʘʱʠʪʥʫʶ ʬʫʥʢʮʠʠ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʘʚʠʣʠ ʦʪ 0.8 ʜʦ 

21,8% ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʤʥʦʛʦʣʝʩʥʦʛʦ ʨʘʡʦʥʘ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ. ʀʟʤʝ-

ʥʝʥʠʷ ʪʘʢʦʡ ʜʠʥʘʤʠʢʠ ʩʚʷʟʘʥʦ ʩ ʩʦʟʜʘʥʠʝʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʢʘʩʢʘʜʘ ʛʠʜʨʦʵʣʝʢʪʨʦ-

ʩʪʘʥʮʠʡ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʛʦʨʦʜʦʚ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʮʝʥʪʨʦʚ.  

ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʧʣʘʥʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʣʝʩʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʷʚʣʷʶʪ-

ʩʷ ʧʦʢʘʟʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʧʨʠʥʘʜʣʝʞʘʪ ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ ʣʝʩʦʚ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʩʦʩʪʘʚʣʷʶʪ 

ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʣʝʩʦʚ. ʀ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ 

ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʦʪʠʚʦʨʝʯʠʷʭ ʦʩʥʦʚʥʳʭ ʘʩʧʝʢʪʦʚ, ʧʦʩʢʦʣʴʢʫ ʷʚʣʷʶʪʩʷ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʨʝ-

ʩʫʨʩʦʤ ʜʣʷ ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʩ ʜʨʫʛʦʡ, ʦʙʝʩʧʝʯʝʥʠʝʤ ʩʦʮʠʘʣʴʥʦʡ ʩʪʘʙʠʣʴ-

ʥʦʩʪʠ ʚ ʦʙʱʝʩʪʚʝ ʩ ʪʨʝʪʴʝʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ. 

ʃʝʩʥʳʝ ʨʝʩʫʨʩʳ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ ʪʨʝʙʫʶʪ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʧʦʜʭʦʜʘ, ʢʦʪʦʨʳʡ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚ ʧʨʦʪʠʚʦʨʝʯʠʠ ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʨʝʰʝʥʠʶ ʧʨʦ-

ʙʣʝʤ ʚ ʩʬʝʨʝ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ.  

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʚ ʣʝʩʥʦʤ  ʢʦʤʧʣʝʢʩʝ ʩʚʷʟʘʥʦ ʩ ʧʨʦʙʣʝʤʘ-

ʤʠ, ʚʦʟʥʠʢʘʶʱʠʤʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ. ʇʨʦʷʚʣʷʝʪʩʷ ʵʪʦ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʢʨʠ-

ʟʠʩʘʭ, ʢʦʪʦʨʳʝ ʚʝʜʫʪ ʢ ʦʙʦʩʪʨʝʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʚʦʧʨʦʩʦʚ, ʪʘʢ ʢʘʢ ʣʝʩ-

ʥʳʝ ʨʝʩʫʨʩʳ ʚ ʤʠʨʝ ʩʦʢʨʘʱʘʶʪʩʷ. ʉʦʢʨʘʱʘʶʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʜʦʩʪʫʧʥʳʝ ʣʝʩʘ ʠ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʯʝʛʦ ʪʨʝʙʫʝʪʩʷ  ʫʚʝʣʠʯʝʥʠʝ ʟʘʪʨʘʪ ʪʨʫʜʘ ʠ ʵʥʝʨʛʠʠ ʥʘ ʠʟʚʣʝʯʝʥʠʝ ʣʝʩʥʳʭ ʨʝʩʫʨ-

ʩʦʚ ʠ ʠʭ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ, ʪʨʝʙʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ ʩʨʝʜʩʪʚ ʚ  ʧʣʦ-

ʱʘʜʠ ʜʣʷ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʦʰʝʜʰʠʭ ʨʫʙʢʦʡ, ʧʦʞʘʨʘʤʠ ʠ ʜʨ.   

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʭʦʞʜʝʥʠʷ ʩʧʣʦʰʥʳʭ ʨʫʙʦʢ ʤʥʦʛʠʝ ʚʠʜʳ ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʢʨʘʩʥʦʢʥʠʞ-

ʥʳʝ ʨʘʩʪʝʥʠʷ ʠ ʞʠʚʦʪʥʳʝ ʠʩʯʝʟʘʶʪ. ʃʝʩʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʪʝʨʷʶʪ ʧʨʠ ʵʪʦʤ ʩʧʦʩʦʙʥʦʩʪʴ 

ʚʳʧʦʣʥʷʪʴ ʚʦʜʦʦʭʨʘʥʥʳʝ, ʚʦʜʦʨʝʛʫʣʠʨʫʶʱʠʝ ʠ ʧʦʯʚʦʟʘʱʠʪʥʳʝ ʬʫʥʢʮʠʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʦʩʫʰʝʥʠʶ ʠ ʦʙʤʝʣʝʥʠʶ ʨʝʢ, ʪ.ʝ. ʠʩʪʦʱʝʥʠʶ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʵʨʦʟʠʠ ʧʦʯʚ ʠ ʜʨ. ʥʘʥʦʩʷ-

ʱʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʫʨʦʥ ʪʝʨʨʠʪʦʨʠʷʤ ʩʥʠʞʘʷ ʛʝʥʝʪʠʯʝʩʢʦʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘ-

ʟʠʝ ʥʘ ʧʦʧʫʣʷʮʠʦʥʥʦʤ, ʚʠʜʦʚʦʤ ʠ ʵʢʦʩʠʩʪʝʤʥʦʤ ʫʨʦʚʥʷʭ. ʋʤʝʥʴʰʘʶʪʩʷ ʧʣʦʱʘʜʠ ʤʘʣʦ-

ʥʘʨʫʰʝʥʥʳʭ ʣʝʩʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʨʝʟʝʨʚʘʤʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʥʝʥʘʨʫʰʝʥ-

ʥʦʛʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʪ.ʝ. ʵʢʦʩʠʩʪʝʤʘʤʠ, ʩʧʦʩʦʙʥʳʤʠ ʢ ʫʩʪʦʡʯʠʚʦʤʫ ʩʘʤʦʧʦʜʜʝʨʞʘʥʠʶ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʚ ʥʝʦʛʨʘʥʠʯʝʥʥʦʤ ʧʝʨʠʦʜʝ ʚʨʝʤʝ-

ʥʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʟʚʠʪʠʝ ʤʘʣʦʥʘʨʫʰʝʥʥʳʭ ʣʝʩʦʚ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʝʩʪʝ-

ʩʪʚʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʥʘʠʤʝʥʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʧʨʠʰʝʜʰʠʡ ʚ ʣʝʩʥʦʡ ʩʝʢʪʦʨ ʤʘʣʳʡ ʠ ʩʨʝʜʥʠʡ ʙʠʟʥʝʩ ʥʝ-

ʤʥʦʛʦ ʫʣʫʯʰʠʣ ʦʪʥʦʰʝʥʠʝ ʢ ʵʪʦʡ ʩʬʝʨʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʦ ʧʨʠ ʵʪʦʤ ʩʪʘʣʘ ʚʦʟʥʠʢʘʪʴ ʫʛʨʦ-

ʟʘ ʥʝʨʘʮʠʦʥʘʣʴʥʦʛʦ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ. ʀʤʝʶʪʩʷ ʬʘʢʪʳ, ʢʘʢ ʚ ʥʘʰʝʤ ʨʝʛʠʦʥʝ, ʪʘʢ ʠ ʚ ʜʨʫ-

ʛʠʭ,  ʥʝʣʝʛʘʣʴʥʦʡ ʟʘʛʦʪʦʚʢʠ ʜʨʝʚʝʩʠʥʳ, ʧʨʠ ʢʦʪʦʨʦʡ ʟʘʙʠʨʘʝʪʩʷ ʙʝʩʩʫʯʢʦʚʘʷ  ʟʦʥʘ, ʘ ʦʩ-

ʪʘʣʴʥʘʷ ʜʨʝʚʝʩʠʥʘ ʙʨʦʩʘʝʪʩʷ ʥʘ ʣʝʩʦʩʝʢʝ. ʇʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʟʘʭʣʘʤʣʝʥʠʝ ʣʝʩʦʧʦʢʨʳ-

ʪʳʭ ʧʣʦʱʘʜʝʡ, ʪʝʤ ʩʘʤʳʤ ʦʩʣʦʞʥʷʷ ʧʦʞʘʨʥʫʶ ʦʙʩʪʘʥʦʚʢʫ ʣʝʩʥʳʭ ʨʘʡʦʥʦʚ. ʋʚʝʣʠʯʠʚʘ-

ʶʪʩʷ ʥʝʟʘʢʦʥʥʳʝ ʨʫʙʢʠ ʚ ʟʘʢʘʟʥʠʢʘʭ, ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʢʘʭ ʠ ʥʘ ʜʨʫʛʠʭ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨ-

ʨʠʪʦʨʠʷʭ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʠʩʯʝʟʘʶʪ ʨʝʜʢʠʝ ʚʠʜʳ ʞʠʚʦʪʥʳʭ ʠ ʨʘʩʪʝʥʠʡ. 
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ʃʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʨʝʩʫʨʩʦʚ. 

ɼʦʣʷ ʩʧʝʣʳʭ ʠ ʧʝʨʝʩʪʦʡʥʳʭ ʣʝʩʦʚ ʭʚʦʡʥʳʭ ʠ ʪʚʝʨʜʦʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ ʚ ʣʝʩʥʦʤ ʬʦʥʜʝ 

ʫʤʝʥʴʰʘʝʪʩʷ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦʣʷ ʥʠʟʢʦʪʦʚʘʨʥʳʭ ʤʷʛʢʦʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ, ʪ.ʝ. ʥʝʧʨʦʜʫʢ-

ʪʠʚʥʳʭ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ.  

ʅʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʧʦʢʘʟʘʪʝʣʴ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʢʦʪʦʨʦʡ ʦʪʚʝʯʘʣ 

ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ ʦʭʨʘʥʝ, ʟʘʱʠʪʝ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʫ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ.  

ɺ ʪʘʢʦʡ ʧʦʢʘʟʘʪʝʣʴ ʜʦʣʞʥʳ ʚʭʦʜʠʪʴ, ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ  ʵʪʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʷ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʢ ʦʙʱʘʷ ʧʣʦʱʘʜʴ, ʧʦʢʨʳʪʦʡ ʣʝ-

ʩʦʤ ʧʣʦʱʘʜʠ (ʣʝʩʠʩʪʦʩʪʴ), ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʧʣʦʱʘʜʝʡ ʚ ʪʦʤ ʯʠʩʣʝ ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʦʩʚʦʝ-

ʥʠʷ ʠ ʚʦʟʤʦʞʥʳʭ ʜʣʷ ʦʩʚʦʝʥʠʷ. ɼʣʷ ʧʦʢʨʳʪʳʭ ʣʝʩʦʤ ʟʝʤʝʣʴ ʵʪʦ ʧʦʢʘʟʘʪʝʣʠ ʭʚʦʡʥʳʭ ʠ ʣʠʩʪ-

ʚʝʥʥʳʭ, ʧʦ ʧʦʨʦʜʥʦʤʫ ʩʦʩʪʘʚʫ ʠ ʢʣʘʩʩʘʤ ʚʦʟʨʘʩʪʘ, ʧʣʦʱʘʜʠ ʩʧʝʣʳʭ ʠ ʧʝʨʝʩʪʦʡʥʳʭ ʠ ʠʭ ʧʦ-

ʪʝʥʮʠʘʣ ʚ ʚʠʜʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʧʨʝʜʧʦʯʪʝʥʠʡ  ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʦʨʦʜʳ, ʘ ʪʘʢʞʝ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʚʦʟʦʙʥʦʚʣʷʝʤʦʩʪʴ ʜʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʨʝʩʫʨʩʦʚ. ʇʣʦʱʘʜʠ ʚʳʨʫʙʢʠ ʢ ʣʝʩʦ-

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ, ʩʪʨʫʢʪʫʨʘ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʧʣʦʱʘʜʠ ʜʦʣʛʦʩʨʦʯʥʦʡ ʘʨʝʥʜʳ ʣʝʩʦʚ. 

ɺ ʨʘʤʢʘʭ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʝ ʨʝʞʠʤʳ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʣʝʩʦʚʳʨʘɦ ʠʚʘʥʠʷ.   

 

 

 

ʇʆʃʀʄʆʈʌʀɿʄ ʉʆʉʅʓ ʅɸ ɽɺʈʆʇɽʁʉʂʆʄ ʉɽɺɽʈɽ ʈʆʉʉʀʀ 

 

ɼʫʜʥʠʢ ʉ.ɺ. (ɸɻʊʋ, ʛ. ɸʨʭʘʥʛʝʣʴʩʢ, ʈʌ) 

ʊʘʨʭʘʥʦʚ ʉ.ʅ. (ʀʕʇʉ ʋʨʆ ʈɸʅ, ʛ. ɸʨʭʘʥʛʝʣʴʩʢ, ʈʌ) 

ʑʝʢʘʣʸʚ ʈ.ɺ. (ʀʥʩʪʠʪʫʪ ʣʝʩʦʚʝʜʝʥʠʷ ʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʈʌ) 

 

In article results of researches of a shaped variety of pine in the European North of Russia 

are resulted. Distribution of different forms in various conditions of growth (type of a wood, 

presence industrial loadings) is determined. 

 

ɺʦʧʨʦʩ ʬʦʨʤʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚʠʜʦʚ ʜʨʝʚʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠʤʝʝʪ ʙʦʣʴʰʫʶ 

ʠʩʪʦʨʠʶ. ʇʠʢ ʠʥʪʝʨʝʩʘ ʢ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʝ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 60-ʝ, ʥʘʯʘʣʦ 70-ʭ ʛʦʜʦʚ ʧʨʦ-

ʣhʦʛʦ ʩʪʦʣʝʪʠʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʫʛʘʩʘʥʠʝʤ ʢ ʩʝʨʝʜʠʥʝ 90-ʭ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʦʧʨʝʜʝʣʝʥʠʝ 

ʬʦʨʤʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚʥʫʪʨʠ ʦʪʜʝʣʴʥʳʭ ʧʦʧʫʣʷʮʠʡ ʥʝ ʪʝʨʷʝʪ ʩʚʦʝʡ ʘʢʪʫʘʣʴʥʦʩʪʠ ʜʣʷ 

ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ ʣʝʩʦʨʘʟʚʝʜʝʥʠʷ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ɺʦʟʤʦʞʥʦ, ʠʟʫʯʝʥʠʝ ʦʙʲʸʤʥʳʭ ʠ 

ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʨʝʚʝʩʠʥʳ ʫ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʥʝ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷ-

ʥʠʷ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʥʘʩʘʞʜʝʥʠʷ ʚ ʮʝʣʦʤ, ʥʦ ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʠʤʝʝʪ ʥʝʦʩʧʦʨʠʤʦʝ ʟʥʘ-

ʯʝʥʠʝ ʜʣʷ ʮʝʣʝʡ ʧʝʨʝʨʘʙʦʪʢʠ ʜʨʝʚʝʩʠʥʳ. 

ʉʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Pinus sylvestris L.) ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʉʝʚʝʨʥʘʷ ɼʚʠʥʘ ʧʨʦʠʟʨʘ-

ʩʪʘʝʪ ʧʦʚʩʝʤʝʩʪʥʦ. ʊʝʤʘ ʚʥʫʪʨʠʚʠʜʦʚʦʡ ʩʠʩʪʝʤʘʪʠʢʠ ʜʘʥʥʦʡ ʧʦʨʦʜʳ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʘ ʠ 

ʚʦ ʤʥʦʛʦʤ ʝʱʝ ʦʪʢʨʳʪʘ ʜʣʷ ʜʠʩʢʫʩʩʠʡ (ʃʝʩʘé, 1999). ʃ.ʌ. ʇʨʘʚʜʠʥ (1964) ʚʳʜʝʣʷʝʪ ʚ ʩʦ-

ʩʪʘʚʝ ʚʠʜʘ P. sylvestris ʧʷʪʴ ʧʦʜʚʠʜʦʚ (subspecies), ʜʚʘ ʠʟ ʢʦʪʦʨʳʭ, ʧʦ ʝʛʦ ʤʥʝʥʠʶ, ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʳ ʚ ʙʘʩʩʝʡʥʝ ʉʝʚʝʨʥʦʡ ɼʚʠʥʳ. ʕʪʦ ʧʦʜʚʠʜ - ʩʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ P. sylvestris L. 

subsp. sylvestris L., ʧʨʦʠʟʨʘʩʪʘʶʱʠʡ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʉʝʚʝʨʦ-ɼʚʠʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ (ʶʞʥʝʝ 

62
ʦ
 ʉ.ʐ.) ʠ ʧʦʜʚʠʜ ʩʦʩʥʘ ʣʘʧʣʘʥʜʩʢʘʷ P. sylvestris L. subsp. lapponica Fries, ʟʘʥʠʤʘʶʱʠʡ 

ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʧʣʦʱʘʜʠ ʚʦʜʦʩʙʦʨʘ ʉʝʚʝʨʥʦʡ ɼʚʠʥʳ ʩʝʚʝʨʥʝʝ 62
ʦ
 ʉ.ʐ. ɽʩʣʠ ʩʣʝʜʦʚʘʪʴ 

ʣʦʛʠʢʝ ʨʷʜʘ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ (ʃʝʩʘé, 1999), ʚ ʣʝʩʘʭ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʉʝʚʝʨʥʘʷ ɼʚʠʥʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʪʠʧʦʚʘʷ ʬʦʨʤʘ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ, ʭʦʪʷ ʚ ʨʘʟʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦ-

ʚʠʷʭ ʦʥʘ ʦʙʨʘʟʫʝʪ ʨʷʜ ʵʢʦʪʠʧʦʚ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʠʤʝʶʱʠʭ ʥʝʥʘʩʣʝʜʩʪʚʝʥʥʫʶ ʧʨʠʨʦʜʫ. 
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ʀʟ ʙʦʣʝʝ 150 ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʵʢʦʪʠʧʦʚ ʠ ʬʦʨʤ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ, ʦʧʠʩʘʥʥʳʭ ʢ 

ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʯʘʩʪʠ ʠʟ ʥʠʭ ʦʙʫʩʣʦʚʣʝʥʦ ʜʝʡʩʪʚʠʝʤ ʧʨʠʨʦʜʥʳʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʥʘʩʣʝʜʫʶʪʩʷ. ʊʘʢ, ʫ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʚ ʢʦʥʮʝ 

ʍIʍ ʚʝʢʘ ʚʳʷʚʣʝʥʘ ʬʦʨʤʘ (ʨʘʟʥʦʚʠʜʥʦʩʪʴ), ʠʤʝʶʱʘʷ ʢʨʘʩʥʳʝ ʧʳʣʴʥʠʢʠ (P. sylvestris var. 

erythranthera Sanio), ʘ ʚ ʩʝʨʝʜʠʥʝ ʍʍ ʚʝʢʘ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ, ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ 

ʞʝʣʪʦʧʳʣʴʥʠʢʦʚʦʡ ʬʦʨʤʳ (P. sylvestris f. sulfuranthera Kozubov) ʠ ʢʨʘʩʥʦʧʳʣʴʥʠʢʦʚʦʡ 

ʬʦʨʤʳ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʯʘʩʪʠʝ ʢʨʘʩʥʦʧʳʣʴʥʠʢʦʚʦʡ ʬʦʨʤʳ ʚ ʧʦʧʫʣʷʮʠʷʭ ʩʦʩʥʳ 

ʚʦʟʨʘʩʪʘʝʪ ʧʨʠ ʧʨʦʜʚʠʞʝʥʠʠ ʥʘ ʩʝʚʝʨ, ʜʦʩʪʠʛʘʷ ʤʘʢʩʠʤʫʤʘ ʚʙʣʠʟʠ ʩʝʚʝʨʥʳʭ ʠ ʛʦʨʥʳʭ 

ʛʨʘʥʠʮ. ʌʦʨʤʘ ʩ ʢʨʘʩʥʳʤʠ ʧʳʣʴʥʠʢʘʤʠ ʦʪʣʠʯʘʝʪʩʷ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʘʥʪʦʮʠʘ-

ʥʦʚ ʚ ʭʚʦʝ, ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʣʫʯʰʝʤʫ ʧʨʦʛʨʝʚʘʥʠʶ ʝʝ ʩʦʣʥʝʯʥʳʤʠ ʣʫʯʘʤʠ. 

ʕʪʦ ʷʚʣʝʥʠʝ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʩʦʩʝʥ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ (ʂʦ-

ʟʫʙʦʚ, 1962). ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʵʪʠʭ ʬʦʨʤ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʜʨʝʚʝʩʠʥʳ 

ʬʦʨʤ ʩ ʨʘʟʥʳʤ ʮʚʝʪʦʤ ʤʠʢʨʦʩʪʨʦʙʠʣʦʚ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʠʟʫʯʝʥʳ. 

ʉʦʩʥʘ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʨʝʛʠʦʥʝ ʧʦʣʠʤʦʨʬʥʘ ʧʦ ʬʦʨʤʝ ʢʨʦʥʳ (ʊʘʨʭʘʥʦʚ, ʑʝʢʘʣʸʚ, 

2004). ʆʧʨʝʜʝʣʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʜʣʷ ʦʪʥʝʩʝʥʠʷ ʜʝʨʝʚʘ ʢ ʪʦʡ ʠʣʠ ʠʥʦʡ ʬʦʨʤʝ ʧʦ ʛʘʙʠʪʫ-

ʩʫ ʢʨʦʥʳ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʪʥʦʰʝʥʠʝ ʜʠʘʤʝʪʨʘ ʢʨʦʥʳ ʢ ʜʠʘʤʝʪʨʫ ʩʪʚʦʣʘ ʥʘ ʚʳʩʦʪʝ ʛʨʫʜʠ 

(1,3 ʤ). ʋ ʬʦʨʤ ʩ ʫʟʢʦʡ ʢʨʦʥʦʡ (ʚ ʥʘʩʘʞʜʝʥʠʷʭ IV ʢʣʘʩʩʘ ʚʦʟʨʘʩʪʘ) ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʢʦʣʝʙ-

ʣʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 12 ʜʦ 15, ʫ ʬʦʨʤ ʩ ʰʠʨʦʢʦʡ ʢʨʦʥʦʡ - ʦʪ 22 ʜʦ 25 (ʃʝʩʘé, 1999). ʅʘ 

ʥʘʰ ʚʟʛʣʷʜ ʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ ʙʫʜʝʪ ʠʤʝʪʴ ʚʳʜʝʣʝʥʠʝ ʜʘʥʥʳʭ ʬʦʨʤ ʥʘ ʦʩʥʦʚʘ-

ʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʢʨʠʚʳʭ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʠʘʤʝʪʨʦʚ ʢʨʦʥ ʜʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ 

ʣʝʩʘ (ʑʝʢʘʣʸʚ, ʊʘʨʭʘʥʦʚ, 2003; ʑʝʢʘʣʸʚ, 2004; ʑʝʢʘʣʸʚ ʠ ʜʨʫʛʠʝ, 2004). 

ʅʘ ɽʚʨʦʧʝʡʩʢʦʤ ʉʝʚʝʨʝ ʠʥʦʛʜʘ ʚʩʪʨʝʯʘʝʪʩʷ ʦʨʠʛʠʥʘʣʴʥʘʷ ʟʦʥʪʠʢʦʚʠʜʥʘʷ (ʧʣʘʢʫʯʘʷ) 

ʬʦʨʤʘ ʩʦʩʥʳ (ʃʝʩʘé, 1999). ʊʘʢʘʷ ʬʦʨʤʘ ʦʪʤʝʯʝʥʘ ʥʘʤʠ ʚ ʩʝʚʝʨʥʦʡ ʪʘʡʛʝ ʠ ʫʯʘʩʪʚʫʝʪ ʚ 

ʩʦʩʥʦʚʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʩʬʘʛʥʦʚʦʡ ʛʨʫʧʧʳ ʠ ʥʘ ʚʝʨʭʦʚʳʭ ʙʦʣʦʪʘʭ. 

ʅʘ ʚʝʨʭʦʚʳʭ ʙʦʣʦʪʘʭ ʠ ʚ ʩʦʩʥʷʢʘʭ ʩʬʘʛʥʦʚʳʭ ʚ ʙʘʩʩʝʡʥʝ ʉʝʚʝʨʥʦʡ ɼʚʠʥʳ ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ñʙʦʣʦʪʥʫʶò ʬʦʨʤʫ (ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ), ʧʨʝʜʩʪʘʚʣʷʶʱʫʶ ʥʝ-

ʥʘʩʣʝʜʩʪʚʝʥʥʳʡ ʧʦʯʚʝʥʥʳʡ ʵʢʦʪʠʧ P. sylvestris L. subsp.sylvestris L. var.nana Pallas. ɺʳʜʝ-

ʣʝʥʥʳʡ ʵʢʦʪʠʧ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʠʟʢʦʨʦʩʣʳʝ ʠ ʢʫʩʪʘʨʥʠʢʦʚʠʜʥʳʝ ʬʦʨʤʳ. 

ʅʘʰʠ ʥʘʙʣʶʜʝʥʠʷ ʧʦʟʚʦʣʠʣʠ ʚʳʜʝʣʠʪʴ ʫ ʩʦʩʥʳ ʪʘʢʞʝ ʬʦʨʤʳ ʩ ʫʟʢʦʡ ʠ ʰʠʨʦʢʦʡ ʢʨʦ-

ʥʦʡ. ʋʟʢʦʢʨʦʥʥʘʷ ʬʦʨʤʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʫʟʢʦʡ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʬʦʨʤʦʡ ʢʨʦ-

ʥʳ, ʟʘʦʩʪʨʝʥʥʦʡ ʯʘʱʝ ʚʩʝʛʦ ʣʠʰʴ ʚ ʚʝʨʭʫʰʝʯʥʦʡ ʯʘʩʪʠ. ʉʫʯʴʷ ʫ ʥʝʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʪʦʥʢʠʝ ʠ 

ʦʪʭʦʜʷʪ ʦʪ ʩʪʚʦʣʘ ʧʦʜ ʥʝʙʦʣʴʰʠʤ ʫʛʣʦʤ ʠʣʠ ʧʦʯʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʩʦʩʥʳ 

ʩ ʰʠʨʦʢʦʡ ʢʨʦʥʦʡ ʙʳʩʪʨʝʝ ʥʘʩʪʫʧʘʝʪ ʢʫʣʴʤʠʥʘʮʠʷ ʪʝʢʫʱʝʛʦ ʧʨʠʨʦʩʪʘ, ʦʜʥʘʢʦ ʩʨʝʜʥʠʡ ʧʨʠ-

ʨʦʩʪ ʧʦ ʚʳʩʦʪʝ ʦʩʪʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʤ ʠ ʢ ʚʦʟʨʘʩʪʫ ʩʧʝʣʦʩʪʠ ʨʝʟʢʦ ʫʤʝʥʴʰʘʝʪʩʷ. ʕʢ-

ʟʝʤʧʣʷʨʳ ʩʦʩʥʳ ʩ ʫʟʢʦʡ ʢʨʦʥʦʡ ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʝʝ ʧʦʟʜʥʝʡ ʢʫʣʴʤʠʥʘʮʠʝʡ ʪʝʢʫʱʝʛʦ ʧʨʠʨʦʩʪʘ 

(ʧʦ ʚʳʩʦʪʝ ʠ ʜʠʘʤʝʪʨʫ ʩʪʚʦʣʘ), ʦʜʥʘʢʦ ʩʦʭʨʘʥʷʶʪ ʩ ʚʦʟʨʘʩʪʦʤ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʠʡ ʩʨʝʜʥʠʡ 

ʧʨʠʨʦʩʪ ʠ ʬʦʨʤʠʨʫʶʪ ʧʦʣʥʦʜʨʝʚʝʩʥʳʝ ʩʪʚʦʣʳ (ʑʝʢʘʣʸʚ, ʊʘʨʭʘʥʦʚ, 2002). 

ɺ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʉʝʚʝʨʥʘʷ ɼʚʠʥʘ ʦʪʯʝʪʣʠʚʦ ʚʳʜʝʣʷʶʪʩʷ ʜʚʝ ʢʦʥʪʨʘʩʪʥʳʝ ʧʦ ʮʚʝʪʫ 

ʤʠʢʨʦʩʪʨʦʙʠʣʦʚ ʬʦʨʤʳ ʩʦʩʥʳ - ʢʨʘʩʥʦʧʳʣʴʥʠʢʦʚʘʷ ʠ ʞʝʣʪʦʧʳʣʴʥʠʢʦʚʘʷ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʧʝʨʝʭʦʜʥʳʝ (ʦʨʘʥʞʝʚʘʷ, ʨʦʟʦʚʘʷ) ʧʦ ʮʚʝʪʫ ʧʳʣʴʥʠʢʦʚ ʬʦʨʤʳ (ʊʘʨʭʘʥʦʚ, 

ʑʝʢʘʣʸʚ, 2004). ʆʢʨʘʩʢʘ ʤʠʢʨʦʩʪʨʦʙʠʣʦʚ, ʢʘʢ ʤʳ ʧʦʣʘʛʘʝʤ, ʦʙʫʩʣʦʚʣʝʥʘ ʥʘʩʣʝʜʩʪʚʝʥʥʦ ʠ 

ʫʩʪʦʡʯʠʚʦ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʦʥʪʦʛʝʥʝʟʘ, ʪʦ ʝʩʪʴ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʚʦʟʨʘʩʪʘ ʜʝʨʝʚʘ. ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʨʫʢʪʫʨʘ ʩʝʚʝʨʦʪʘʝʞʥʳʭ ʧʦʧʫʣʷʮʠʡ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʧʦʣʠʤʦʨʬʥʘ ʧʦ 

ʨʷʜʫ ʣʝʛʢʦ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ. 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʜʝʨʝʚʴʝʚ ʩ ʢʨʘʩʥʳʤʠ ʠ 

ʞʝʣʪʳʤʠ ʧʳʣʴʥʠʢʘʤʠ ʚ ʤʠʢʨʦʧʦʧʫʣʷʮʠʷʭ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʦʡ ʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʠʣʠ 

ʛʨʫʧʧʘʭ ʪʠʧʦʚ ʣʝʩʘ, ʪʦ ʝʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ. ʆʪʤʝʯʘʝʪʩʷ ʙʦʣʴʰʘʷ ʯʘʩ-

ʪʦʪʘ ʢʨʘʩʥʦʧʳʣʴʥʠʢʦʚʦʡ ʬʦʨʤʳ ʚ ʫʩʣʦʚʠʷʭ ʭʦʨʦʰʝʛʦ ʦʩʚʝʱʝʥʠʷ, ʚ ʜʨʝʚʦʩʪʦʷʭ ʩ ʤʘʣʦʡ 

ʩʦʤʢʥʫʪʦʩʪʴʶ ʢʨʦʥ, ʨʝʜʠʥʘʭ ʩʬʘʛʥʦʚʦʛʦ ʪʠʧʘ ʣʝʩʘ, ʚʝʨʭʦʚʳʭ ʙʦʣʦʪʘʭ, ʘ ʪʘʢʞʝ ʚ ʙʦʣʝʝ ʩʫʭʠʭ 
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ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ (ʩʦʩʥʷʢʘʭ ʙʨʫʩʥʠʯʥʳʭ). ɾʝʣʪʦʧʳʣʴʥʠʢʦʚʘʷ ʩʦʩʥʘ ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ 

ʚ ʙʦʣʝʝ ʛʫʩʪʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʯʝʨʥʠʯʥʦʛʦ ʪʠʧʘ ʩ ʣʫʯʰʠʤʠ ʧʦʯʚʝʥʥʳʤʠ ʫʩʣʦʚʠʷʤʠ. 

ʅʘʤʠ ʦʪʤʝʯʝʥʦ ʙʦʣʝʝ ʨʘʥʥʝʝ ʮʚʝʪʝʥʠʝ ʩʦʩʥʳ ʩ ʢʨʘʩʥʳʤʠ ʧʳʣʴʥʠʢʘʤʠ (ʧʦ ʥʘʙʣʶʜʝ-

ʥʠʷʤ ʚ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 2002ʛ.) ʚ ʤʦʣʦʜʳʭ ʠ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ. ʇʦ 

ʦʪʜʝʣʴʥʳʤ ʩʚʝʜʝʥʠʷʤ (ʇʨʘʚʜʠʥ, 1964) ʜʦʣʷ ʢʨʘʩʥʦʧʳʣʴʥʠʢʦʚʦʡ ʬʦʨʤʳ ʚ ʥʘʩʘʞʜʝʥʠʷʭ 

ʩʦʩʥʳ ʜʦʩʪʠʛʘʝʪ 5% ʜʝʨʝʚʴʝʚ. ʆʜʥʘʢʦ ʧʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʝʝ ʜʦʣʝʚʦʝ ʫʯʘʩʪʠʝ ʚ ʩʝʚʝʨʦʪʘ-

ʝʞʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʉʝʚʝʨʦ-ɼʚʠʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʯʘʩʪʦ ʩʦʧʦʩʪʘʚʠʤʦ ʩ ʞʝʣʪʦʧʳʣʴʥʠʢʦʚʦʡ 

ʬʦʨʤʦʡ, ʦʩʦʙʝʥʥʦ ʚ ʩʦʩʥʷʢʘʭ ʩʬʘʛʥʦʚʦʡ ʛʨʫʧʧʳ, ʘ ʚ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ ʜʘʞʝ ʥʝʩʢʦʣʴʢʦ ʧʨʝ-

ʚʦʩʭʦʜʠʪ ʞʝʣʪʦʧʳʣʴʥʠʢʦʚʫʶ. ʉ ʫʣʫʯʰʝʥʠʝʤ ʫʩʣʦʚʠʡ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʜʦʣʷ ʫʯʘʩʪʠʷ ʜʝ-

ʨʝʚʴʝʚ ʩ ʢʨʘʩʥʳʤʠ ʤʠʢʨʦʩʪʨʦʙʠʣʘʤʠ ʚ ʧʦʣʦʛʝ ʩʥʠʞʘʝʪʩʷ ʜʦ 10ï20% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʜʝ-

ʨʝʚʴʝʚ, ʘ ʩ ʞʝʣʪʳʤʠ ʧʳʣʴʥʠʢʘʤʠ - ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 80ï90%. 

ɺ ʩʝʚʝʨʥʦʡ ʪʘʡʛʝ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʉʝʚʝʨʥʘʷ ɼʚʠʥʘ ʫʯʘʩʪʠʝ ʰʠʨʦʢʦʢʨʦʥ-

ʥʦʡ ʬʦʨʤʳ ʚ ʩʦʩʪʘʚʝ ʜʨʝʚʦʩʪʦʝʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʦʩʦʙʝʥʥʦ ʚ ʩʦʩʥʷʢʘʭ ʯʝʨʥʠʯʥʳʭ ʠ ʯʝʨʥʠʯʥʦ-

ʙʨʫʩʥʠʯʥʳʭ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ʜʨʝʥʠʨʦʚʘʥʥʳʭ ʧʦʯʚʘʭ ʧʦʜʟʦʣʠʩʪʦʛʦ ʪʠʧʘ (ʜʦ 10% ʦʪ ʦʙ-

ʱʝʛʦ ʯʠʩʣʘ ʩʪʚʦʣʦʚ ʩʦʩʥʳ ʚ ʜʨʝʚʦʩʪʦʝ). ʋʯʘʩʪʠʝ ʩʦʩʥʳ ʩ ʰʠʨʦʢʦʡ ʢʨʦʥʦʡ ʚ ʫʩʣʦʚʠʷʭ ʩ ʠʟʙʳ-

ʪʦʯʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ ʠʥʦʛʜʘ ʜʦʩʪʠʛʘʝʪ 50%. ʐʠʨʦʢʦʢʨʦʥʥʘʷ ʬʦʨʤʘ ʚ ʥʘʩʘʞʜʝʥʠʷʭ ʩʦ ʩʨʘʚ-

ʥʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ ʩʦʤʢʥʫʪʦʩʪʴʶ ʢʨʦʥ (0,6ï0,7) ʧʨʠʜʝʨʞʠʚʘʝʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ,  ñʦʢʦʥò, ʭʦʪʷ 

ʚʩʪʨʝʯʘʝʪʩʷ ʠ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʘʪʝʥʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʩ ʨʘʚʥʦʤʝʨʥʦʡ ʛʫʩʪʦʪʦʡ ʚʝʨʭʥʝʛʦ ʧʦʣʦ-

ʛʘ. ʋʟʢʦʢʨʦʥʥʘʷ ʬʦʨʤʘ ʜʦʤʠʥʠʨʫʝʪ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʚ ʩʦʩʪʘʚʝ ʩʝʚʝʨʦʪʘʝʞʥʳʭ ʩʦʩʥʷʢʦʚ, ʠʥʦ-

ʛʜʘ ʜʦʩʪʠʛʘʷ 100 %. ɽʝ ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʫʩʣʦ-

ʚʠʷʤʠ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʣʝʩʥʳʭ ʬʠʪʦʮʝʥʦʟʦʚ (ʧʦʯʚʝʥʥʦ-ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤʠ), ʦʜʥʘʢʦ ʧʨʦʩʣʝʞʠ-

ʚʘʝʪʩʷ ʥʝʢʦʪʦʨʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ ʝʝ ʜʦʣʠ ʚ ʫʩʣʦʚʠʷʭ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟ-

ʜʫʭʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʰʠʨʦʢʦʢʨʦʥʥʘʷ ʬʦʨʤʘ ʯʘʱʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʨʠ ʩʦʯʝʪʘʥʠʠ ʠʟʙʳʪʦʯʥʦʛʦ 

ʫʚʣʘʞʥʝʥʠʷ ʧʦʯʚ ʠ ʠʥʪʝʥʩʠʚʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʦʩʪʴ ʫʟʢʦʢʨʦʥʥʦʡ ʬʦʨʤʳ ʩʦʩʥʳ ʚ ʧʦʜʟʦʥʝ ʩʨʝʜʥʝʡ ʪʘʡʛʠ ʚʝʩʴʤʘ ʟʥʘʯʠ-

ʪʝʣʴʥʘ (ɺʝʣʴʩʢʠʡ ʨʘʡʦʥ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣ., ɺʝʨʭʦʚʘʞʩʢʠʡ ʨʘʡʦʥ ɺʦʣʦʛʦʜʩʢʦʡ ʦʙʣ.). ʆʥʘ 

ʙʝʟʨʘʟʜʝʣʴʥʦ ʛʦʩʧʦʜʩʪʚʫʝʪ (ʙʦʣʝʝ 89%) ʚ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʣʝʩʦʪʠʧʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ 

ʠʩʩʣʝʜʫʝʤʳʭ ʨʘʡʦʥʦʚ. ʐʠʨʦʢʦʢʨʦʥʥʘʷ ʩʦʩʥʘ ʚ ʶʞʥʳʭ ʨʘʡʦʥʘʭ (ʚʦʜʦʩʙʦʨ ʨʝʢʠ ɺʘʛʘ) 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʜʦʚʦʣʴʥʦ ʨʝʜʢʦ (ʯʘʱʝ ʦʪ 0 ʜʦ 4 %). ʃʠʰʴ ʚ ʦʪʜʝʣʴʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʪʨʘʚʷ-

ʥʦʛʦ ʠ ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʩʬʘʛʥʦʚʦʛʦ ʪʠʧʦʚ ʣʝʩʘ ʝʝ ʫʯʘʩʪʠʝ ʜʦʩʪʠʛʘʝʪ 11%. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʩʝʚʝʨʥʦʡ ʪʘʡʛʦʡ, ʯʘʩʪʦʪʘ ʝʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʚ ʩʦʩʥʷʢʘʭ ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʩʬʘʛʥʦʚʳʭ ʥʠʞʝ. 

ʋʯʘʩʪʠʝ ʚ ʩʝʚʝʨʦʪʘʝʞʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʢʦʨʦʪʢʦ- ʠ ʜʣʠʥʥʦʭʚʦʡʥʦʡ ʬʦʨʤ ʩʦʩʥʳ ʦʯʝʥʴ ʥʝ-

ʟʥʘʯʠʪʝʣʴʥʦ (ʤʝʥʝʝ 10%). ʅʘ ʦʪʜʝʣʴʥʳʭ ʦʧʳʪʥʳʭ ʫʯʘʩʪʢʘʭ ʚʙʣʠʟʠ ʠʩʪʦʯʥʠʢʦʚ ʪʝʭʥʦʛʝʥʥʳʭ 

ʵʤʠʩʩʠʡ ʜʦʣʷ ʢʦʨʦʪʢʦʭʚʦʡʥʦʡ ʩʦʩʥʳ ʚ ʥʘʩʘʞʜʝʥʠʷʭ ʩʬʘʛʥʦʚʦʡ ʛʨʫʧʧʳ ʜʦʩʪʠʛʘʝʪ 23%. 
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ʀɿʄɽʅɽʅʀɽ ʈʆʉʊɸ ɽʃʀ ʇʆ ɼʀɸʄɽʊʈʋ  

ʇʆʉʃɽ ʋɼɸʃɽʅʀʗ ɹɽʈɽɿʆɺʆɻʆ ʇʆʃʆɻɸ 

 

ɽʬʠʤʝʥʢʦ ɺ. ʄ. 

 (ɻʦʤʝʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʌʨʘʥʮʠʩʢʘ ʉʢʦʨʠʥʳ, 

 ʛ. ɻʦʤʝʣʴ, ɹʝʣʘʨʫʩʴ) 

 

In the article is shown growth diameter trunk of the spruce in spruce-birch stands after  

thin out. 

 

ɺ ɾʦʨʥʦʚʩʢʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʘʟʝ ʀʥʩʪʠʪʫʪʘ ʣʝʩʘ ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʥʘ-

ʫʢ ɹʝʣʘʨʫʩʠ  ʚ 60 ï ʛʦʜʳ 20 ʩʪʦʣʝʪʠʷ  ʘʢʪʠʚʥʦ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ  ʧʨʝʦʙʨʘʟʦ-

ʚʘʥʠʶ ʣʠʩʪʚʝʥʥʳʭ, ʚ ʯʘʩʪʥʦʩʪʠ ʙʝʨʝʟʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʩ ʥʘʣʠʯʠʝʤ  ʝʣʦʚʦʛʦ ʷʨʫʩʘ  ʠ  ʧʦʜ-

ʨʦʩʪʘ,  ʚ  ʝʣʦʚʳʝ ʜʨʝʚʦʩʪʦʠ. ʇʨʠ ʵʪʦʤ  ʙʳʣʠ ʟʘʣʦʞʝʥʳ  ʩʪʘʮʠʦʥʘʨʳ  ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʦ-

ʩʣʝʜʠʪʴ ʠʟʤʝʥʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʣʠʩʪʚʝʥʥʳʭ ʠ ʣʠʩʪʚʝʥʥʦ-ʝʣʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʠʟʤʝ-

ʥʝʥʠʝ ʣʝʩʦʚʦʜʩʪʚʝʥʥʦʛʦ ʵʬʬʝʢʪʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ  ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ.  

 ɹʳʣʠ ʩʦʟʜʘʥʳ ʪʨʠ ʚʘʨʠʘʥʪʘ ʥʘʩʘʞʜʝʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʧʦʢʨʦʚʥʳʡ ʧʦʣʦʛ ʚʳʨʫʙʣʝʥ ʚ 

ʜʚʘ-ʪʨʠ  ʧʨʠʝʤʘ ʠ ʢʦʥʪʨʦʣʴ. ɺ ʧʝʨʚʳʡ ʧʨʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʫʙʢʠ  ʩʦʩʪʘʚʠʣʘ ʦʪ 34 ʜʦ 

46% ʟʘʧʘʩʘ ʠ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ  ï 1%.  ʏʝʨʝʟ ʪʨʠ ʛʦʜʘ  ʥʘ ʦʜʥʦʡ ʠʟ ʩʝʢʮʠʡ ʧʝʨ-

ʚʳʡ ʷʨʫʩ ʚʳʨʫʙʣʝʥ ʧʦʣʥʦʩʪʴʶ, ʥʘ ʜʨʫʛʠʭ ï 40 ʠ 30% ʠʤʝʶʱʝʛʦʩʷ ʟʘʧʘʩʘ. ʇʨʠ ʦʢʦʥʯʘ-

ʪʝʣʴʥʦʤ ʧʨʠʝʤʝ ʨʫʙʢʠ (ʯʝʨʝʟ ʧʷʪʴ ʣʝʪ) ʜʝʨʝʚʴʷ ʧʝʨʚʦʛʦ ʷʨʫʩʘ ʥʘ ʚʩʝʭ ʩʝʢʮʠʷʭ ʚʳʨʫʙʣʝʥʳ 

ʧʦʣʥʦʩʪʴʶ. 

ʏʝʨʝʟ ʪʨʠʜʮʘʪʴ ʣʝʪ ʧʦʩʣʝ ʤʦʤʝʥʪʘ ʠʟʨʝʞʠʚʘʥʠʷ ʙʝʨʝʟʦʚʦʛʦ ʜʨʝʚʦʩʪʦʷ ʧʝʨʚʳʡ ʷʨʫʩ 

ʜʨʝʚʦʩʪʦʷ ʩʦʩʪʦʷʣ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟ ʝʣʠ, ʝʜʠʥʠʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʣʠʧʘ, ʙʝʨʝʟʘ, ʦʩʠʥʘ. 

ʋʜʘʣʝʥʠʝ ʙʝʨʝʟʦʚʦʛʦ ʧʦʣʦʛʘ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʢʨʫʧʥʳʝ ʵʢʟʝʤʧʣʷʨʳ ʧʦʜʨʦʩʪʘ (ʚʳʩʦʪʦʡ 

ʙʦʣʝʝ 3 ʤ) ʥʘʩʪʦʣʴʢʦ ʫʣʫʯʰʠʣʠ ʩʚʦʡ ʨʦʩʪ, ʯʪʦ ʞʠʟʥʝʩʧʦʩʦʙʥʳʡ ʝʣʦʚʳʡ ʧʦʜʨʦʩʪ ʜʦʩʪʠʛ 

ʚʳʩʦʪʳ ʚʪʦʨʦʛʦ ʷʨʫʩʘ ʠ ʨʝʘʣʴʥʦ ʫʯʘʩʪʚʫʝʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʝʣʦʚʦʛʦ ʥʘʩʘʞʜʝʥʠʷ. ʇʨʠ 

ʵʪʦʤ ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʩʪʫʱʠʭ ʜʝʨʝʚʴʝʚ ʝʣʠ ʚʦʟʨʘʩʪʘʝʪ ʙʦʣʴʰʝ ʧʨʠ 2-ʭ ʧʨʠʝʤʥʦʤ  ʫʜʘʣʝʥʠʠ 

ʙʝʨʝʟʦʚʦʛʦ  ʧʦʣʦʛʘ.  ʇʦʩʣʝʜʫʶʱʠʝ ʩʢʣʘʜʚrʘʶʱʠʝʩʷ ʫʩʣʦʚʠʷ ʨʦʩʪʘ ʥʘ ʦʙʲʝʢʪʘʭ  ʥʝ ʚʧʦʣʥʝ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʚʳʞʠʚʘʥʠʶ ʦʩʦʙʝʡ ʦʩʚʝʪʣʝʥʥʦʛʦ ʝʣʦʚʦʛʦ ʧʦʜʨʦʩʪʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʨʦʚʝʥʴ 

ʯʠʩʣʝʥʥʦʩʪʠ ʝʣʦʚʦʡ ʯʘʩʪʠ ʥʘ ʚʩʝʭ ʩʝʢʮʠʷʭ ʧʨʘʢʪʠʯʝʩʢʠ ʚʳʨʦʚʥʷʣʩʷ. 

ʏʝʨʝʟ ʩʦʨʦʢ ʣʝʪ (ʚ 2000 ʛ) ʩʨʝʜʥʠʝ ʨʘʟʤʝʨʳ ʜʝʨʝʚʴʝʚ ʝʣʠ (ʚʳʩʦʪʘ, ʜʠʘʤʝʪʨ) ʠ  ʟʘʧʘʩ 

ʥʘʣʠʯʥʦʛʦ ʜʨʝʚʦʩʪʦʷ ʨʝʢʦʥʩʪʨʫʠʨʫʝʤʳʭ ʥʘʩʘʞʜʝʥʠʡ ʧʨʠʙʣʠʞʘʶʪʩʷ ʢ ʘʥʘʣʦʛʠʯʥʳʤ ʧʦʢʘ-

ʟʘʪʝʣʷʤ ʤʦʜʘʣʴʥʳʭ ʝʣʦʚʳʭ ʜʨʝʚʦʩʪʦʝʚ 
ʘ
 ʢʣʘʩʩʘ ʙʦʥʠʪʝʪʘ ʚ 55ï60 -ʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ. ʉʣʝʜʫ-

ʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ 2 ʧʨʠʝʤʥʦʡ ʨʫʙʢʝ ʙʝʨʝʟʦʚʦʛʦ ʧʦʣʦʛʘ ʧʨʦʠʩʭʦʜʠʪ ʙʦʣʴʰʝʝ ʥʘʨʘʩʪʘ-

ʥʠʝ ʜʠʘʤʝʪʨʘ ʝʣʦʚʦʡ ʯʘʩʪʠ ʜʨʝʚʦʩʪʦʷ. 

ʇʦʩʢʦʣʴʢʫ ʩʪʨʫʢʪʫʨʘ ʦʪʢʣʘʜʳʚʘʝʤʦʡ ʢʘʤʙʠʝʤ ʩʪʚʦʣʘ ʜʨʝʚʝʩʠʥʳ ʦʧʨʝʜʝʣʷʝʪ  ʪʝʭʥʠ-

ʯʝʩʢʠʝ  ʩʚʦʡʩʪʚʘ ʠ ʦʙʣʘʩʪʴ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʪʦ ʧʨʝʜʩʪʘʚʣʷʣʦ ʠʥʪʝʨʝʩ ʚʳʷʚʣʝʥʠʝ ʨʝʟʫʣʴ-

file:///C:/Documents%20and%20Settings/schekalevrv/Local%20Settings/Temporary%20Internet%20Files/OLK10E/8.doc
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ʪʘʪʘ ʚʦʟʜʝʡʩʪʚʠʷ ʠʟʨʝʞʠʚʘʥʠʷ ʥʘ ʩʪʨʫʢʪʫʨʥʦʝ ʦʪʣʦʞʝʥʠʝ ʜʨʝʚʝʩʥʦʡ ʤʘʩʩʳ ʧʨʠ  ʨʦʩʪʝ ʜʝ-

ʨʝʚʴʝʚ ʝʣʠ ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ ʙʝʨʝʟʦʚʦʛʦ ʧʦʣʦʛʘ. 

ʈʝʟʫʣʴʪʘʪ ʚʦʟʜʝʡʩʪʚʠʷ ʨʫʙʢʠ ʥʘ ʧʨʠʨʦʩʪ ʜʝʨʝʚʴʝʚ ʝʣʠ ʧʦ ʜʠʘʤʝʪʨʫ ʩʧʫʩʪʷ 40-ʣʝʪʥʠʡ 

ʧʝʨʠʦʜ ʚʳʷʚʣʷʣʩʷ ʧʨʠ ʧʦʤʦʱʠ ʨʝʟʠʩʪʦʛʨʘʬʘ. ʀʟʤʝʨʝʥʠʷʤ ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ 20 ʜʝʨʝʚʴʝʚ 

ʟʘʥʠʤʘʶʱʠʭ  ʮʝʥʪʨʘʣʴʥʦʝ ʠ ʛʦʩʧʦʜʩʪʚʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʚ ʜʨʝʚʦʩʪʦʝ ʥʘ ʢʦʥʪʨʦʣʴʥʦʡ 

ʩʝʢʮʠʠ ʠ ʧʦʩʣʝ 2-ʭ ʧʨʠʝʤʥʦʡ ʨʫʙʢʠ. 

ɿʘʤʝʨʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʫ ʜʝʨʝʚʴʝʚ ʝʣʠ ʢʦʥʪʨʦʣʴʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʦʪʣʦʞʝʥʠʝ ʚʝʩʝʥ-

ʥʝʡ ʠ ʣʝʪʥʝʡ ʜʨʝʚʝʩʠʥʳ ʧʨʦʠʩʭʦʜʠʪ ʚ ʦʜʠʥʘʢʦʚʳʭ ʧʨʦʧʦʨʮʠʷʭ (0,7-1,0 ʤʤ ʨʘʜʠʫʩʘ ʩʪʚʦʣʘ 

ʟʘ ʛʦʜ).     

ɽʣʦʚʳʝ ʜʝʨʝʚʴʷ ʧʦʩʣʝ ʨʘʟʨʝʞʠʚʘʥʠʷ ʙʝʨʝʟʦʚʦʛʦ ʧʦʣʦʛʘ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 35-40 ʣʝʪ ʙʦʣʝʝ 

ʠʥʪʝʥʩʠʚʥʦ (ʜʦ 3-4 ʤʤ ʟʘ ʛʦʜ ʧʦ ʜʠʘʤʝʪʨʫ ʩʪʚʦʣʘ) ʥʘʢʘʧʣʠʚʘʶʪ ʧʦʟʜʥʶʶ (ʣʝʪʥʶʶ) ʜʨʝʚʝ-

ʩʠʥʫ, ʯʪʦ ʦʯʝʚʠʜʥʦ ʦʙʫʩʣʦʚʣʝʥʦ ʧʦʣʫʯʝʥʠʝʤ ʠʤʠ ʙʦʣʴʰʝʛʦ ʩʚʝʪʦʚʦʛʦ ʜʦʚʦʣʴʩʪʚʠʷ ʠ ʫʜ-

ʣʠʥʝʥʠʝʤ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʝʨʠʦʜʘ ʨʦʩʪʘ. 

ɺ ʙʦʣʝʝ ʩʪʘʨʰʝʤ ʚʦʟʨʘʩʪʝ (ʧʦʩʣʝ 50 ʣʝʪ) ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʢʘʪʝʛʦʨʠʷʤʠ ʜʨʝʚʝʩʠ-

ʥʳ ʚʳʨʘʚʥʠʚʘʝʪʩʷ ʠ ʜʦʩʪʠʛʘʝʪ ʨʘʟʤʝʨʘ 2-3 ʤʤ ʟʘ ʛʦʜ, ʯʪʦ ʧʨʠʤʝʨʥʦ ʚ ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʝ ʯʝʤ 

ʫ ʜʝʨʝʚʴʝʚ ʝʣʠ ʨʘʩʪʫʱʠʭ ʧʦʜ ʙʝʨʝʟʦʚʳʤ ʧʦʣʦʛʦʤ, ʪʘʙʣʠʮʘ. 

 

ʊʘʙʣʠʮʘ  - ɼʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʝʣʦʚʦʛʦ ʜʨʝʚʦʩʪʦʷ  

ʇʘʨʘʤʝʪʨʳ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʇʘʨʘʤʝʪʨʳ ʨʦʩʪʘ ʝʣʦʚʦʡ ʯʘʩʪʠ ʜʨʝʚʦʩʪʦʷ ʧʦ 

ʚʦʟʨʘʩʪʥʳʤ ʧʝʨʠʦʜʘʤ, ʣʝʪ 
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ɽʣʦʚʘʷ ʯʘʩʪʴ ʜʨʝʚʦʩʪʦʷ ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ ʙʝʨʝʟʦʚʦʛʦ ʧʦʣʦʛʘ ʟʘ ʜʚʘ ʧʨʠʝʤʘ 

ʉʨʝʜʥʷʷ ʰʠʨʠʥʘ ʢʦʣʴʮʘ ʧʦʟʜ-

ʥʝʡ ʜʨʝʚʝʩʠʥʳ, ʤʤ ʨʘʜʠʫʩʘ/ʛʦʜ  

1,4 

°0,0

9 

1,6 

°0,0

8 

1,8 

°0,0

8 

1,9 

°0,0

7 

1,1 

°0,0

7 

ʉʨʝʜʥʷʷ ʰʠʨʠʥʘ ʢʦʣʴʮʘ ʨʘʥ-

ʥʝʡ ʜʨʝʚʝʩʠʥʳ, ʤʤ ʨʘʜʠʫʩʘ/ʛʦʜ 

1,2 

°0,0

8 

1,1 

°0,0

7 

1,2 

°0,0

8 

1,3 

°0,0

8 

0,9 

°0,0

8 

ɽʣʦʚʘʷ ʯʘʩʪʴ ʜʨʝʚʦʩʪʦʷ ʚ ʥʘʩʘʞʜʝʥʠʠ ʙʝʟ ʠʟʨʝʞʠʚʘʥʠʷ 

ʉʨʝʜʥʷʷ ʰʠʨʠʥʘ ʢʦʣʴʮʘ ʧʦʟʜ-

ʥʝʡ ʜʨʝʚʝʩʠʥʳ, ʤʤ ʨʘʜʠʫʩʘ/ʛʦʜ  

0,67 

°0,0

4 

0,94 

°0,0

4 

1,10 

°0,0

6 

0,88 

°0,0

4 

0,91 

°0,0

5 

ʉʨʝʜʥʷʷ ʰʠʨʠʥʘ ʢʦʣʴʮʘ ʨʘʥ-

ʥʝʡ ʜʨʝʚʝʩʠʥʳ, ʤʤ ʨʘʜʠʫʩʘ/ʛʦʜ 

0,58 

°0,0

3 

0,92 

°0,0

4 

0,91 

°0,0

3 

0,81 

°0,0

5 

1,00 

°0,0

3 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ,  ʝʣʦʚʘʷ ʯʘʩʪʴ ʩʤʝʰʘʥʥʳʭ ʜʨʝʚʦʩʪʦʝʚ ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ ʙʝʨʝʟʦʚʦʛʦ ʧʦ-

ʣʦʛʘ ʙʳʩʪʨʝʝ ʧʨʠʨʘʩʪʘʝʪ  ʧʦ ʜʠʘʤʝʪʨʫ  - ʚ ʧʨʝʜʝʣʘʭ  ʦʪ  6-7 ʤʤ ʟʘ ʛʦʜ  ʚ 20-30 ïʣʝʪʥʝʤ 

ʚʦʟʨʘʩʪʝ ʠ  ʜʦ 3-5 ʤʤ/ʛʦʜ ʚ 60-70 ïʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ ʩ ʧʨʝʚʘʣʠʨʫʶʱʠʤ ʦʪʣʦʞʝʥʠʝʤ ʣʝʪʥʝʡ 

(ʧʦʟʜʥʝʡ) ʜʨʝʚʝʩʠʥʳ (ʦʙʣʘʜʘʶʱʝʡ ʙʦʣʝʝ ʧʣʦʪʥʳʤ ʩʣʦʞʝʥʠʝʤ ʜʨʝʚʝʩʥʳʭ ʢʣʝʪʦʢ), ʯʪʦ ʥʘ 

40-50% ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʥʪʨʦʣʥɹʳʭ ʥʘʩʘʞʜʝʥʠʡ.   

ʅʘʢʦʧʣʝʥʠʝ ʞʝ ʚʝʩʝʥʥʝʡ ʜʨʝʚʝʩʠʥʳ ʫ ʝʣʠ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʦ, ʤʝʥʝʝ ʧʦʜʚʝʨʞʝʥʦ ʠʟ-

ʤʝʥʯʠʚʦʩʪʠ.  
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ʄɽʊʆɼ ɻʃɸɺʅʓʍ ʂʆʄʇʆʅɽʅʊ ɼʃʗ ʀɿʋʏɽʅʀʗ ɼʀʅɸʄʀʂʀ 

 ʃɽʉʅʆʁ ʈɸʉʊʀʊɽʃʔʅʆʉʊʀ  

 

ʀʚʘʥʦʚʘ ʅ.ʉ. (ɹʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ ʋʨʆ ʈɸʅ, ɽʢʘʪʝʨʠʥʙʫʨʛ, ʈʌ) 

 

On basis data of subordinate layers species productivity by Principal component analysis 

(in program STATISTICA 6.0) main factors (axis) was making known, having a main   influence 

on vegetation. 

 

ʄʝʪʦʜ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ ʷʚʣʷʝʪʩʷ ʛʠʙʢʠʤ, ʩʧʝʮʠʘʣʴʥʦ ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʤ ʤʝʪʦʜʦʤ ʢ 

ʫʛʣʫʙʣʝʥʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʩʣʦʞʥʳʭ ʜʘʥʥʳʭ ʩʦ ʤʥʦʛʠʤʠ ʧʝʨʝʤʝʥʥʳʤʠ [13] ʠ ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʛʝʦʙʦʪʘʥʠʢʝ ʩ 70-ʭ ʛʦʜʦʚ (ɻʨʝʡʛ-ʉʤʠʪ, 1967; ʄʠʨʢʠʥ, ʈʦʟʝʥʙʝʨʛ, 1972; 

ɼʞʝʬʬʝʨʩ, 1981). ɽʛʦ ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʠʟʣʦʞʝʥʦ ʚ ʩʙʦʨʥʠʢʝ (ʌʘʢʪʦʨʥʳʡé, 1989).  

ʊʨʘʜʠʮʠʦʥʥʦ ʚ ʬʠʪʦʮʝʥʦʣʦʛʠʠ ʠ ʣʝʩʦʚʝʜʝʥʠʠ ʤʝʪʦʜ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʚʣʠʷʥʠʷ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʩʪʨʫʢʪʫʨʫ ʩʦʦʙʱʝʩʪʚ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘ-

ʢʦʡ-ʪʦ ʛʨʘʜʠʝʥʪ (ʫʚʣʘʞʥʝʥʠʷ, ʪʨʦʬʥʦʩʪʠ, ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʪ.ʧ.) ʠ ʚʳʷʚʣʷʶʪʩʷ ʬʘʢʪʦʨʳ, ʦʧʨʝ-

ʜʝʣʷʶʱʠʝ ʩʪʨʫʢʪʫʨʫ ʩʦʦʙʱʝʩʪʚ (ʦʩʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʘʨʴʠʨʦʚʘʥʠʷ), ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʤʝʥʦʡ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ. ʇʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʚʥʫʪʨʝʥʥʠʝ (ʮʝʥʦʪʠʯʝʩʢʠʝ) ʬʘʢʪʦʨʳ ʥʝ ʘʥʘʣʠ-

ʟʠʨʫʶʪʩʷ.  ʄʝʞʜʫ ʪʝʤ ʩ ʧʦʟʠʮʠʠ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʠʤʝʥʥʦ ʵʪʠ ʚʥʫʪʨʝʥʥʠʝ ʬʘʢʪʦʨʳ (ʮʝ-

ʥʦʪʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ)  ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʤʠ.  

ʉ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ (ʮʝʥʦʪʠʯʝʩʢʠʭ) ʬʘʢʪʦʨʦʚ ʥʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʦʪʠʚʦ-

ʧʦʣʦʞʥʳʡ ʧʦʜʭʦʜ: ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʚ ʤʘʢʩʠʤʘʣʴʥʦ ʚʳʨʘʚʥʝʥʥʦʡ ʩʨʝʜʝ (ʙʣʠʟʢʠʭ 

ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʷʭ), ʥʦ ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʟʣʠʯʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ, 

ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʧʦʩʣʝ ʩʧʣʦʰʥʳʭ ʨʫʙʦʢ ʥʘ ʤʝʩʪʝ ʦʜʥʦʛʦ ʢʦʨʝʥʥʦʛʦ ʪʠʧʘ ʣʝʩʘ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʦʧʨʝʜʝʣʷʪʴ ʨʘʟʣʠʯʠʷ ʚ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦ-ʚʦʟʨʘʩʪʥʦʡ ʜʠʥʘʤʠʢʝ ʩʦʦʙʱʝʩʪʚ ʜʦʣʞʥʳ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʥʫʪʨʝʥʥʠʝ ʮʝʥʦʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ. ʕʪʦ ʠ ʷʚʣʷʣʦʩʴ ʥʘʰʝʡ ʥʫʣʝʚʦʡ ʛʠʧʦʪʝ-

ʟʦʡ, ʘ ʮʝʣʴʶ ʨʘʙʦʪʳ ï ʧʨʦʚʝʨʢʘ ʵʪʦʡ ʛʠʧʦʪʝʟʳ: ʚʳʷʚʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶ-

ʱʠʭ ʩʪʨʫʢʪʫʨʫ ʠ ʜʠʥʘʤʠʢʫ ʧʦʜʧʦʣʦʛʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʦʩʣʝ ʩʧʣʦʰʥʳʭ ʨʫʙʦʢ ʚ ʪʝʤʥʦ-

ʭʚʦʡʥʳʭ ʣʝʩʘʭ. 

ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ (1991-1996 ʛʛ.) ʚ ʂʘʪʘʚ-ʀʚʘʥʦʚʩʢʦʤ ʣʝʩʭʦʟʝ ʏʝʣʷ-

ʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ: ʋʨʘʣʴʩʢʘʷ ʣʝʩʥʘʷ ʦʙʣʘʩʪʴ, ʖʨʶʟʘʥʩʢʦ-ɺʝʨʭʥʝʘʡʩʢʘʷ ʧʨʦʚʠʥʮʠʷ ʛʦʨʥʳʭ 

ʶʞʥʦʪʘʝʞʥʳʭ ʠ ʩʤʝʰʘʥʥʳʭ ʣʝʩʦʚ (ʂʦʣʝʩʥʠʢʦʚ, 1969). ʇʨʦʙʥʳʝ ʧʣʦʱʘʜʠ (0.5 ʛʘ) ʟʘʣʦʞʝ-

ʥʳ ʚ ʦʜʥʦʤ ʪʠʧʝ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ (ʩʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ɽ.ʄ. ʌʠʣʴʨʦʟʝ 

(ʌʠʣʴʨʦʟʝ, 1967, 1986)): ʥʘ ʧʦʣʦʛʠʭ ʩʢʣʦʥʘʭ ʢʨʫʪʠʟʥʦʡ 1-2 ʛʨʘʜʫʩʘ ʩ ʤʦʱʥʳʤʠ ʧʦʯʚʘʤʠ 

(ʙʦʣʝʝ 50 ʩʤ) ʥʘ ʚʳʩʦʪʝ 400-500 ʤ ʥʘʜ ʫʨ. ʤ. 

 ɺʩʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʠʟʫʯʝʥʥʳʭ ʥʘʤʠ ʬʠʪʦʮʝʥʦʟʦʚ ʩʛʨʫʧʧʠʨʦʚʘʥʦ ʚ ʵʢʦʣʦʛʦ-

ʜʠʥʘʤʠʯʝʩʢʠʝ ʨʷʜʳ ʨʘʟʚʠʪʠʷ ʩʦʦʙʱʝʩʪʚ. ɺʥʫʪʨʠ ʨʷʜʦʚ ʬʠʪʦʮʝʥʦʟʳ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʧʦ 

ʚʦʟʨʘʩʪʫ ʜʨʝʚʦʩʪʦʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʤʠ ʚʳʜʝʣʝʥʳ ʠ ʠʟʫʯʝʥʳ ʩʣʝʜʫʶɦ ʠʝ ʵʢʦʣʦʛʦ-

ʜʠʥʘʤʠʯʝʩʢʠʝ ʨʷʜʳ ʨʘʟʚʠʪʠʷ ʙʠʦʛʝʦʮʝʥʦʟʦʚ (ʪʘʙʣ. 1): ʩʫʙʢʦʨʝʥʥʳʝ ʝʣʴʥʠʢʠ (140-160-

ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ), ʧʦʩʣʝʨʫʙʦʯʥʳʝ (ʧʨʦʠʟʚʦʜʥʳʝ) ʝʣʴʥʠʢʠ ʠ ʧʠʭʪʘʨʥʠʢʠ (50-160-ʣʝʪʥʝʛʦ 

ʚʦʟʨʘʩʪʘ), ʢʦʨʦʪʢʦ-ʧʨʦʠʟʚʦʜʥʳʝ ʙʝʨʝʟʥʷʢʠ (5-100 ʣʝʪ), ʜʣʠʪʝʣʴʥʦ-ʧʨʦʠʟʚʦʜʥʳʝ ʙʝʨʝʟʥʷʢʠ 

(20-100 ʣʝʪ) ʠ ʫʩʪʦʡʯʠʚʦ-ʧʨʦʠʟʚʦʜʥʳʝ ʦʩʠʥʥʠʢʠ (8-110 ʣʝʪ). ʊʘʢʩʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ ʜʨʝʚʝʩʥʦʛʦ ʷʨʫʩʘ ʥʘ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ ʧʦʣʫʯʝʥʳ ɻ.ɺ. ɸʥʜʨʝʝʚʳʤ (ɸʥʜʨʝʝʚ, ʀʚʘ-

ʥʦʚʘ, 1999; ʀʚʘʥʦʚʘ, ɸʥʜʨʝʝʚ, 1999) ʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.  
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ʊʘʙʣʠʮʘ 1 - ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʨʝʚʦʩʪʦʷ ʠ ʦʙʱʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ (ʛ/ʤ
2
 ʘʙʩʦʣʶʪʥʦ-ʩʫʭʦʝ 

ʩʦʩʪʦʷʥʠʝ)  ʪʨʘʚʷʥʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʦʛʦ ʷʨʫʩʘ ʠʟʫʯʝʥʥʳʭ ʫʯʘʩʪʢʦʚ 
ʕʢʦʣʦʛʦ-

ʜʠʥʘʤʠʯʝʩʢʠʡ ʨʷʜ 

ʉʫʙʢʦʨʝʥʥʳʝ 

ʝʣʴʥʠʢʠ 

ʇʦʩʣʝʨʫʙʦʯʥʳʝ ʝʣʴʥʠʢʠ ʠ ʧʠʭʪʘʨʥʠ-

ʢʠ 

ʂʦʨʦʪʢʦ-ʧʨʦʠʟʚʦʜʥʳʝ ʙʝ-

ʨʝʟʥʷʢʠ 

ʅʦʤʝʨ ʧʨʦʙʥʦʡ ʧʣʦ-

ʱʘʜʠ ʧʦʣʝʚʦʡ 

107 22 130 115 111 120 57 110 72 36 20 49 

ʅʦʤʝʨ ʧʨʦʙʥʦʡ ʧʣʦ-

ʱʘʜʠ ʪʘʙʣʠʯʥʳʡ 

1 2 3 4 5 6 7 8 9 10 11 12 

ɺʦʟʨʘʩʪ ʜʨʝʚʦʩʪʦʷ, 

ʣʝʪ 

160 140 50 50 55 65 70 160 5 20 80 100 

ɸʙʩʦʣʶʪʥʘʷ ʧʦʣʥʦʪʘ, 

ʢʚ.ʤ/ʛʘ 

32.7 23.4 19.3 21.4 24.7 28.4 20.8 25.2 - 16.1 28.2 35.7 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʣ-

ʥʦʪʘ 

1.0 0.9 0.89 1.17 1.09 0.84 0.86 0.67 - 0.98 1.2 1.3 

ʉʦʩʪʘʚ ʧʦ ʟʘʧʘʩʫ 8ɽ1ʇ1

ɹ 

3ɽ5ʇ

2ɹ 

5ɽ5ʇ

+ʉ,ɹ 

1ɽ7

ʇ2ɹ

+ʉ 

5ɽ1ʇ

1ʉ3ɹ

+ʆʩ 

3ɽ3

ʇ2ʉ

2ɹ 

4ɽ3ʉ

3ɹ+ʇ 

5ɽ3ʇ

2ʃʧ+

ɹ 

- 3ʇ1ʉ

6ɹ+ɽ 

3ɽ2ʇ

1ʉ4ɹ 

5ɽ1ʇ

4ɹ 

ʌʠʪʦʤʘʩʩʘ ʪʨʘʚʷʥʦ-

ʢʫʩʪʘʨʥʠʯʢʦʚʦʛʦ 

ʷʨʫʩʘ 

 

32.8 

 

38.0 

 

24.6 

 

55.5 

 

58.9 

 

53.6 

 

78.0 

 

65.1 

 

99.1 

 

55.7 

 

39.2 

 

41.6 

 

ʆʢʦʥʯʘʥʠʝ ʪʘʙʣ.1 
ʕʢʦʣʦʛʦ-

ʜʠʥʘʤʠʯʝʩʢʠʡ ʨʷʜ 

ɼʣʠʪʝʣʴʥʦ-

ʧʨʦʠʟʚʦʜʥʳʝ ʙʝʨʝʟʥʷʢʠ 

ʋʩʪʦʡʯʠʚʦ-

ʧʨʦʠʟʚʦʜʥʳʝ ʦʩʠʥʥʠʢʠ 

ʅʦʤʝʨ ʧʨʦʙʥʦʡ ʧʣʦ-

ʱʘʜʠ ʧʦʣʝʚʦʡ 

58 113 15 101 108 102 61 103 

ʅʦʤʝʨ ʧʨʦʙʥʦʡ ʧʣʦ-

ʱʘʜʠ ʪʘʙʣʠʯʥʳʡ 

13 14 15 16 17 18 19 20 

ɺʦʟʨʘʩʪ ʜʨʝʚʦʩʪʦʷ, 

ʣʝʪ 

20 35 50 100 8 20 65 110 

ɸʙʩʦʣʶʪʥʘʷ ʧʦʣʥʦʪʘ, 

ʢʚ.ʤ/ʛʘ 

5.4 18.5 29.5 20.7 - - 28.3 28.4 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʣ-

ʥʦʪʘ 

0.6 0.83 1.09 1.08 - - 0.94 0.81 

ʉʦʩʪʘʚ ʧʦ ʟʘʧʘʩʫ 1ɽ9ɹ

+ʇ 

1ɽ9ɹ 10ɹ+

ʉ, ʇ 

2ʉ7ɹ

1ʆʩ 

- 1ʇ1

ɹ8ʆ

ʩ+ɽ 

1ʇ1

ɹ8ʆ

ʩ 

1ɹ9ʆʩ

+ɽ,ʇ 

ʌʠʪʦʤʘʩʩʘ ʪʨʘʚʷʥʦ-

ʢʫʩʪʘʨʥʠʯʢʦʚʦʛʦ 

ʷʨʫʩʘ 

 

100.1 

 

78.0 

 

31.2 

 

57.7 

 

96.8 

 

85.8 

 

148.

6 

 

223.0 

 

ʋʯʝʪ ʟʘʧʘʩʘ ʬʠʪʦʤʘʩʩʳ ʪʨʘʚʷʥʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ ʧʨʦ-

ʚʦʜʠʣʩʷ ʥʘ 10-25 ʫʯʝʪʥʳʭ ʧʣʦʱʘʜʢʘʭ ʨʘʟʤʝʨʦʤ 0.5ʭ0.5 ʤ ʚ ʧʝʨʠʦʜ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʪʨʘʚʦʩʪʦʷ (ʚ ʠʶʣʝ ʤʝʩʷʮʝ).  ʋʢʦʩʳ ʨʘʟʙʠʨʘʣʠʩʴ ʧʦ ʚʠʜʘʤ, ʚʳʩʫʰʠʚʘʣʠʩʴ ʜʦ ʘʙʩʦʣʶʪʥʦ ʩʫ-

ʭʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʚʟʚʝʰʠʚʘʣʠʩʴ.  

ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚʠʜʦʚ ʪʨʘʚʷʥʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʦʛʦ ʷʨʫʩʘ ʤʝʪʦʜʦʤ 

ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ (ʚ ʧʨʦʛʨʘʤʤʝ STATISTICA 6.0) ʚʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ (ʦʩʠ), 

ʦʢʘʟʳʚʘʶʱʠʝ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʦʢʘʟʘʥʦ ʨʘʩʧʦʣʦʞʝ-

ʥʠʝ ʠʟʫʯʝʥʥʳʭ ʣʝʩʦʚ (ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ) ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʝʨʚʳʭ ʜʚʫʭ ʬʘʢʪʦʨʦʚ. ʕʪʠ ʬʘʢ-

ʪʦʨʳ ʙʝʨʫʪ ʥʘ ʩʝʙʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 43.28 ʠ 12.17 ʧʨʦʮʝʥʪʦʚ ʦʙʱʝʡ ʜʠʩʧʝʨʩʠʠ. ʀʟ ʨʠʩʫʥʢʘ 1 

ʚʠʜʥʦ, ʯʪʦ ʤʝʥʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʜʝʡʩʪʚʠʶ ʧʝʨʚʦʛʦ ʬʘʢʪʦʨʘ ʩʫʙʢʦʨʝʥʥʳʝ ʝʣʴʥʠʢʠ (ʧʨʦʙ-
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ʥʳʝ ʧʣʦʱʘʜʠ ˉ1 ʠ ˉ2). ʆʥʠ ʨʘʩʧʦʣʦʞʝʥʳ ʙʣʠʞʝ ʚʩʝʭ ʢ ʥʘʯʘʣʫ ʢʦʦʨʜʠʥʘʪ: ʠʭ ʥʘʛʨʫʟʢʠ ʥʘ 

ʧʝʨʚʫʶ ʦʩʴ ʩʦʩʪʘʚʣʷʶʪ -0.29 ʠ -0.26. ɹʣʠʟʢʦ ʢ ʥʠʤ ʨʘʩʧʦʣʘʛʘʶʪʩʷ 65-ʣʝʪʥʠʡ ʦʩʠʥʥʠʢ 

(ʧʨʦʙʥʘʷ ʧʣʦʱʘʜʴ ˉ19) ʠ 80-ʣʝʪʥʠʡ ʢʦʨʦʪʢʦ-ʧʨʦʠʟʚʦʜʥʳʡ ʙʝʨʝʟʥʷʢ (ʧʨʦʙʥʘʷ ʧʣʦʱʘʜʴ 

ˉ11). ʀʭ ʥʘʛʨʫʟʢʠ ʥʘ ʧʝʨʚʫʶ ʦʩʴ ʩʦʩʪʘʚʣʷʶʪ -0.31 ʠ -0.40 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʕʪʠ ʣʝʩʘ ʧʨʝʜ-

ʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʘʠʙʦʣʝʝ ʚʳʨʘʙʦʪʘʚʰʠʝʩʷ ʩʦʦʙʱʝʩʪʚʘ. ʉʣʝʜʫʶʱʠʝ ʠʭ ʚʦʟʨʘʩʪʥʳʝ ʩʪʘʜʠʠ 

(ʧʨʦʙʥʳʝ ʧʣʦʱʘʜʠ ˉ20 ʠ ˉ12) ï ʩʪʘʜʠʠ ʨʘʩʧʘʜʘ ʜʨʝʚʦʩʪʦʷ (ʦʩʠʥʦʚʦʛʦ ʠ ʙʝʨʝʟʦʚʦʛʦ) - 

ʩʪʨʫʢʪʫʨʘ ʤʝʥʝʝ ʩʪʘʙʠʣʴʥʘ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʬʘʢʪʦʨʫ ʚʦʟʨʘʩʪʘʝʪ: ʥʘʛʨʫʟʢʠ ʥʘ ʧʝʨʚʫʶ 

ʦʩʴ ʩʦʩʪʘʚʣʷʶʪ -0.43  ʠ -0.56 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʢʦʥʮʝ ʧʝʨʚʦʡ ʦʩʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʧʨʦʠʟʚʦʜʥʳʝ ʩʦʦʙʱʝʩʪʚʘ: ʧʦʩʣʝʨʫʙʦʯʥʳʝ ʪʝʤʥʦʭʚʦʡʥʳʝ ʣʝʩʘ, ʢʦʨʦʪʢʦ- ʠ ʜʣʠʪʝʣʴʥʦ-

ʧʨʦʠʟʚʦʜʥʳʝ ʙʝʨʝʟʥʷʢʠ ʠ ʦʩʠʥʥʠʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʚʳʡ ʬʘʢʪʦʨ ʩʚʷʟʘʥ ʩ ʫʩʪʦʡʯʠʚʦ-

ʩʪʴʶ ʩʦʦʙʱʝʩʪʚ. ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʧʦʩʣʝʨʫʙʦʯʥʳʝ (ʧʨʦʠʟʚʦʜ-

ʥʳʝ) ʝʣʴʥʠʢʠ  ʠ ʧʠʭʪʘʨʥʠʢʠ ʥʘʠʙʦʣʝʝ ʫʜʘʣʝʥʳ ʦʪ ʩʫʙʢʦʨʝʥʥʳʭ ʝʣʴʥʠʢʦʚ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, 

ʯʪʦ ʦʥʠ ʠʤʝʶʪ ʦʙʱʠʡ ʵʜʠʬʠʢʘʪʦʨ (ʚ ʭʦʜʝ ʪʘʢʩʘʮʠʠ ʠ ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ ʧʦʧʘʜʘʶʪ ʚ ʦʜʥʫ 

ʛʨʫʧʧʫ). ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʵʪʠ ʧʦʩʣʝʨʫʙʦʯʥʳʝ ʪʝʤʥʦʭʚʦʡʥʳʝ ʣʝʩʘ (ʜʘʞʝ ʩʪʘʨʦʚʦʟʨʘ-

ʩʪʥʳʝ) ʦʯʝʥʴ ʥʝʩʪʘʙʠʣʴʥʳʝ ʩʝʨʠʡʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʠ ʠʭ ʥʝʣʴʟʷ ʦʙʲʝʜʠʥʷʪʴ ʩ ʩʫʙʢʦʨʝʥʥʳʤʠ 

ʝʣʴʥʠʢʘʤʠ ʚ ʦʜʥʫ ʛʨʫʧʧʫ.  

ɸʥʘʣʠʟ ʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ 1 ʠ 2 ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʪʨʘʚʥ̫ʦ-

ʢʫʩʪʘʨʥʠʯʢʦʚʦʛʦ ʷʨʫʩʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʠʟ 138 ʚʠʜʦʚ ʪʨʘʚ ʠ ʢʫʩʪʘʨʥʠʯʢʦʚ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʢ 

ʜʝʡʩʪʚʠʶ ʧʝʨʚʳʭ ʜʚʫʭ ʬʘʢʪʦʨʦʚ ʦʢʘʟʳʚʘʶʪʩʷ ʪʦʣʴʢʦ Carex pilosa,, Calamagrostis 

arundinacea ʠ Brachypodium pinnatum (ʨʠʩ. 2). Calamagrostis arundinacea ʠ  Carex pilosa ʥʘ 

ʧʝʨʚʫʶ ʦʩʴ ʠʤʝʶʪ ʩʭʦʜʥʳʝ ʬʘʢʪʦʨʥʳʝ ʥʘʛʨʫʟʢʠ (-22.10 ʠ -21.07 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) (ʪʘʙʣ. 2) 

ʠ ʦʙʘ ʵʪʠʭ ʚʠʜʘ ʨʘʩʧʦʣʦʞʝʥʳ ʦʙʦʩʦʙʣʝʥʥʦ ʦʪ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ. ɺʪʦʨʦʡ ʬʘʢʪʦʨ ʦʢʘʟʳʚʘʝʪ 

ʥʘ ʥʠʭ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ ʚʣʠʷʥʠʝ: ʬʘʢʪʦʨʥʳʝ ʥʘʛʨʫʟʢʠ ʥʘ ʚʪʦʨʫʶ ʦʩʴ ʜʣʷ Calamagrostis 

arundinacea ʠ  Carex pilosa ʩʦʩʪʘʚʣʷʶʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 10.27 ʠ -10.22. ɺ ʧʨʦʠʟʚʦʜʥʳʭ ʣʝ-

ʩʘʭ Calamagrostis arundinacea ʠ  Carex pilosa ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʜʦʤʠʥʠʨʫʶʪ (ʠʣʠ ʧʦ 

ʢʨʘʡʥʝʡ ʤʝʨʝ ʦʙʠʣʴʥʳ). Calamagrostis arundinacea ʚʭʦʜʠʪ ʚ ʯʠʩʣʦ ʜʦʤʠʥʘʥʪʦʚ ʪʨʘʚʷʥʦ-

ʢʫʩʪʘʨʥʠʯʢʦʚʦʛʦ ʷʨʫʩʘ ʢʘʢ ʚ ʩʫʙʢʦʨʝʥʥʳʭ ʝʣʴʥʠʢʘʭ, ʪʘʢ ʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʧʨʦʠʟʚʦʜʥʳʭ ʣʝ-

ʩʦʚ. ʇʨʠʯʝʤ, ʚ ʧʦʩʣʝʨʫʙʦʯʥʳʭ ʪʝʤʥʦʭʚʦʡʥʳʭ ʣʝʩʘʭ ʝʛʦ ʬʠʪʦʤʘʩʩʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʝʟʢʦ ʧʦ-

ʚʳʰʝʥʘ (ʚ 3-4 ʨʘʟʘ); ʚ ʢʦʨʦʪʢʦ-ʧʨʦʠʟʚʦʜʥʳʭ ʙʝʨʝʟʥʷʢʘʭ ʦʥʘ ʤʘʢʩʠʤʘʣʴʥʘ ʥʘ ʥʘʯʘʣʴʥʳʭ 

ʵʪʘʧʘʭ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦ-ʚʦʟʨʘʩʪʥʳʭ ʩʤʝʥ ʜʨʝʚʦʩʪʦʝʚ, ʘ ʤʠʥʠʤʘʣʴʥʘ ʥʘ ʩʨʝʜʥʠʭ; ʚ ʜʣʠ-

ʪʝʣʴʥʦ-ʧʨʦʠʟʚʦʜʥʳʭ ʙʝʨʝʟʥʷʢʘʭ, ʥʘʧʨʦʪʠʚ, ʬʠʪʦʤʘʩʩʘ Calamagrostis arundinacea ʤʘʢʩʠ-

ʤʘʣʴʥʘ ʥʘ ʩʨʝʜʥʠʭ ʵʪʘʧʘʭ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦ-ʚʦʟʨʘʩʪʥʳʭ ʩʤʝʥ, ʘ ʤʠʥʠʤʘʣʴʥʘ ʥʘ ʟʘʢʣʶʯʠ-

ʪʝʣʴʥʳʭ; ʚ ʫʩʪʦʡʯʠʚʦ-ʧʨʦʠʟʚʦʜʥʳʭ ʦʩʠʥʥʠʢʘʭ ʬʠʪʦʤʘʩʩʘ Calamagrostis arundinacea ʧʦʜ-

ʜʝʨʞʠʚʘʝʪʩʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʥʘ ʚʩʝʤ  ʧʨʦʪʷʞʝʥʠʠ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ. ʌʠʪʦ-

ʤʘʩʩʘ Carex pilosa ʚ ʩʫʙʢʦʨʝʥʥʳʭ ʝʣʴʥʠʢʘʭ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ. ʆʥʘ ʧʨʝʦʙʣʘʜʘʝʪ ʥʘ ʩʨʝʜʥʠʭ 

ʩʪʘʜʠʷʭ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦ-ʚʦʟʨʘʩʪʥʳʭ ʩʤʝʥ ʢʦʨʦʪʢʦ-, ʜʣʠʪʝʣʴʥʦ-ʧʨʦʠʟʚʦʜʥʳʭ ʙʝʨʝʟʥʷʢʦʚ. 

ɺ ʧʦʩʣʝʨʫʙʦʯʥʳʭ ʪʝʤʥʦʭʚʦʡʥʳʭ ʣʝʩʘʭ ʝʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʫʙʢʦʨʝʥʥʳʤʠ 

ʝʣɹʥʠʢʘʤʠ ʪʘʢʞʝ ʨʝʟʢʦ ʧʦʚʳʰʝʥʘ.  

ʀʟʫʯʝʥʥʳʝ ʥʘʤʠ ʩʫʙʢʦʨʝʥʥʳʝ ʠ ʧʨʦʠʟʚʦʜʥʳʝ ʣʝʩʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʝʨʚʳʭ ʜʚʫʭ ʦʩʝʡ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʢʘʢ ʙʳ ʚʝʝʨʦʤ ʤʝʞʜʫ Calamagrostis arundinacea ʠ  Carex pilosa ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʧʨʝʦʙʣʘʜʘʥʠʷ ʪʦʛʦ ʠʣʠ ʜʨʫʛʦʛʦ ʚʠʜʘ ʚ ʢʦʥʢʨʝʪʥʳʭ ʣʝʩʘʭ. ʆʪʩʶʜʘ ʚʳʪʝʢʘʝʪ, ʯʪʦ 

ʚʪʦʨʘʷ ʦʩʴ ʩʚʷʟʘʥʘ ʩ ʛʨʘʜʠʝʥʪʦʤ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʛʦ ʦʧʪʠʤʫʤʘ ʵʪʠʭ ʜʚʫʭ ʚʠʜʦʚ. 

ɸʥʘʣʠʟ ʜʝʡʩʪʚʠʷ ʪʨʝʪʴʝʛʦ ʠ ʯʝʪʚʝʨʪʦʛʦ ʬʘʢʪʦʨʦʚ ʥʘ ʠʟʫʯʘʝʤʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙ-

ʱʝʩʪʚʘ ʚʳʷʚʠʣ (ʨʠʩ. 3), ʯʪʦ ʵʪʠ ʬʘʢʪʦʨʳ ʙʝʨʫʪ ʥʘ ʩʝʙʷ 9.44 ʠ 6.82 ʧʨʦʮʝʥʪʦʚ ʦʙʱʝʡ ʜʠʩ-

ʧʝʨʩʠʠ ʠ ʨʘʟʜʝʣʷʶʪ: ʩʫʙʢʦʨʝʥʥʳʝ ʝʣʴʥʠʢʠ (ʧʨʦʙʥʳʝ ʧʣʦʱʘʜʠ ˉ1 ʠ ˉ2), ʟʘʢʣʶʯʠʪʝʣʴʥʳʝ 

ʩʪʘʜʠʠ ʫʩʪʦʡʯʠʚʦ-ʧʨʦʠʟʚʦʜʥʳʭ ʦʩʠʥʥʠʢʦʚ (ʧʨʦʙʥʳʝ ʧʣʦʱʘʜʠ ˉ20, ˉ19), ʧʨʦʠʟʚʦʜʥʳʝ 

ʙʝʨʝʟʥʷʢʠ (ʧʨʦʙʥʳʝ ʧʣʦʱʘʜʠ ˉˉ10, 11, 12, 13, 15), ʧʨʦʠʟʚʦʜʥʳʝ ʪʝʤʥʦʭʚʦʡʥʳʝ ʣʝʩʘ (ʢʨʦ-

ʤʝ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ ˉ7). ɺ ʧʦʩʣʝʜʥʶʶ  ʛʨʫʧʧʫ ʧʦʧʘʜʘʶʪ ʪʘʢʞʝ: 5-ʣʝʪʥʠʡ ʢʦʨʦʪʢʦ-

ʧʨʦʠʟʚʦʜʥʳʡ ʙʝʨʝʟʥʷʢ ʠ 35-ʣʝʪʥʠʡ ʦʩʠʥʥʠʢ. ʊʦ ʝʩʪʴ ʦʙʲʝʜʠʥʷʶʪʩʷ ʠ ʪʝʤʥʦʭʚʦʡʥʳʝ ʜʨʝʚʦ-
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ʩʪʦʠ, ʠ ʚʠʟʫʘʣʴʥʦ ʨʝʟʢʦ ʦʪʣʠʯʥʳʝ ʦʪ ʥʠʭ ʢʦʨʦʪʢʦ- ʠ ʜʣʠʪʝʣʴʥʦ-ʧʨʦʠʟʚʦʜʥʳʝ ʙʝʨʝʟʥʷʢʠ. 

ʕʪʦ ʝʱʝ ʨʘʟ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʧʦʩʣʝʨʫʙʦʯʥʳʝ ʪʝʤʥʦʭʚʦʡʥʳʝ ʣʝʩʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʙʱʥʦʩʪʴ 

ʵʜʠʬʠʢʘʪʦʨʘ ʨʝʟʢʦ ʦʪʣʠʯʥʳ ʧʦ ʩʪʨʫʢʪʫʨʝ ʪʨʘʚʷʥʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʦʛʦ ʧʦʢʨʦʚʘ ʦʪ ʩʫʙʢʦʨʝʥ-

ʥʳʭ ʝʣʴʥʠʢʦʚ. 

 
ʈʠʩʫʥʦʢ 1- ʆʨʜʠʥʘʮʠʦʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ (ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʝʨʚʳʭ 

ʜʚʫʭ ʦʩʝʡ): ʮʠʬʨʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʦʤʝʨʘʤ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ ʚ ʪʘʙʣ.1 

 

ɸʥʘʣʠʟ ʜʝʡʩʪʚʠʷ ʪʨʝʪʴʝʛʦ ʠ ʯʝʪʚʝʨʪʦʛʦ ʬʘʢʪʦʨʦʚ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ 

ʪʨʘʚʷʥʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʦʛʦ ʷʨʫʩʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘ ʙʦʣʴʰʠʥʩʪʚʦ ʚʠʜʦʚ ʵʪʠ ʬʘʢʪʦʨʳ ʜʝʡʩʪʚʫʶʪ 

ʩʣʘʙʦ (ʈʠʩ. 4). ʆʜʥʘʢʦ ʨʷʜ ʚʠʜʦʚ ʪʨʝʪʠʡ ʠ ʯʝʪʚʝʨʪʳʡ ʬʘʢʪʦʨʳ ʨʘʟʜʝʣʷʶʪ ʜʦʩʪʘʪʦʯʥʦ ʯʝʪʢʦ 

ʠ ʵʪʠ ʚʠʜʳ ʩʦʧʨʷʞʝʥʳ ʩ ʚʳʜʝʣʷʝʤʳʤʠ ʥʘʤʠ ʵʢʦʣʦʛʦ-ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʨʷʜʘʤʠ (ʈʠʩ. 3, 4): 

ʩʫʙʢʦʨʝʥʥʳʤ ʝʣʴʥʠʢʘʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ Equisetum sylvaticum, Lycopodium annotinum ʠ ʚ 

ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ Athyrium filix-femina; ʫʩʪʦʡʯʠʚʦ ʧʨʦʠʟʚʦʜʥʳʤ ʦʩʠʥʥʠʢʘʤ - Aconitum 

excelsum, Stachys sylvatica, Geum rivale, Filipendula ulmaria; ʢʦʨʦʪʢʦ-ʧʨʦʠʟʚʦʜʥʳʤ ʙʝʨʝʟ-

ʥʷʢʘʤ ï Brachypodium pinnatum; ʧʦʩʣʝʨʫʙʦʯʥʳʤ ʪʝʤʥʦʭʚʦʡʥʳʤ ʣʝʩʘʤ ï Carex pilosa, 

Carex pallescens, Calamagrostis arundinacea. ʊʦ ʝʩʪʴ ʪʨʝʪʠʡ ʠ ʯʝʪʚʝʨʪʳʡ ʬʘʢʪʦʨʳ ï ʵʪʦ 

ʚʥʫʪʨʝʥʥʠʝ ʮʝʥʦʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʥʘʧʨʘʚʣʝʥʠʝ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦ-

ʚʦʟʨʘʩʪʥʦʡ ʜʠʥʘʤʠʢʠ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʦʩʣʝ ʩʧʣʦʰʥʳʭ ʨʫʙʦʢ. 
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ʈʠʩʫʥʦʢ 2- ʆʨʜʠʥʘʮʠʦʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʨʘʩʪʝʥʠʡ ʪʨʘʚʷʥʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʦʛʦ ʷʨʫʩʘ 

ʧʣʦʱʘʜʝʡ (ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʝʨʚʳʭ ʜʚʫʭ ʦʩʝʡ): ʮʠʬʨʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʦʤʝʨʘʤ ʚʠʜʦʚ ʚ 

ʪʘʙʣ. 2 

 
ʈʠʩʫʥʦʢ 3- ʆʨʜʠʥʘʮʠʦʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ (ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʪʨʝʪʴʝʡ ʠ 

ʯʝʪʚʝʨʪʦʡ ʦʩʝʡ): ʮʠʬʨʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʦʤʝʨʘʤ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ ʚ ʪʘʙʣ. 1 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʫʣʝʚʘʷ ʛʠʧʦʪʝʟʘ ʧʦʜʪʚʝʨʜʠʣʘʩʴ: ʥʘʰ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ ʮʝ-

ʥʦʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʩʪʨʫʢʪʫʨʫ ʠ ʪʝʥʜʝʥʮʠʠ ʜʠʥʘʤʠʢʠ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦ-

ʩʪʠ (ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʶ ʩʦʦʙʱʝʩʪʚ). ʅʘʤʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʝʨʚʘʷ ʦʩʴ ʩʚʷʟʘʥʘ ʩ ʫʩʪʦʡʯʠʚʦʩʪʴʶ 

ʩʦʦʙʱʝʩʪʚ, ʚʪʦʨʘʷ - ʩ ʛʨʘʜʠʝʥʪʦʤ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʛʦ ʦʧʪʠʤʫʤʘ ʤʝʞʜʫ Calamagrostis 

arundinacea ʠ  Carex pilosa, ʪʨʝʪʴʷ ʠ ʯʝʪʚʝʨʪʘʷ ʦʩʠ ʦʧʨʝʜʝʣʷʶʪ ʥʘʧʨʘʚʣʝʥʠʝ ʚʦʩʩʪʘʥʦʚʠ-

ʪʝʣʴʥʦ-ʚʦʟʨʘʩʪʥʦʡ ʜʠʥʘʤʠʢʠ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʦʩʣʝ ʩʧʣʦʰʥʳʭ ʨʫʙʦʢ. 

 

ʊʘʙʣʠʮʘ 2 - ʌʘʢʪʦʨʥʳʝ ʥʘʛʨʫʟʢʠ ʥʘ ʧʝʨʚʳʝ ʧʷʪʴ ʦʩʝʡ ʜʣʷ ʚʠʜʦʚ ʪʨʘʚʷʥʦ-

ʢʫʩʪʘʨʥʠʯʢʦʚʦʛʦ ʷʨʫʩʘ (ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ  ʢ ʵʪʠʤ ʬʘʢʪʦʨʘʤ) 
ɺʠʜ ˉ 

ʚʠʜʘ 

ʌʘʢʪʦʨ 

1 

ʌʘʢʪʦʨ 

2 

ʌʘʢʪʦʨ 

3 

ʌʘʢʪʦʨ 

4 

ʌʘʢʪʦʨ 

5 

Athyriaceae 

 Athyrium filix-femina (L.) Roth. 

 

1 

 

-0.76 

 

-0.21 

 

0.29 

 

3.98 

 

-1.88 

Aspidiaceae 

Dryopteris filix-mas (L.) Schott 

 

4 

 

-0.46 

 

-1.02 

 

2.74 

 

1.86 

 

-1.41 

Equisetaceae 

Equisetum sylvaticum L. 

 

7 

 

-1.58 

 

0.96 

 

-1.43 

 

6.67 

 

-3.00 

Lycopodiaceae 

Lycopodium annotinum L. 

 

8 

 

0.49 

 

0.11 

 

-0.45 

 

2.03 

 

-0.97 

Lycopodium annotinum L. 9 -0.42 2.57 -2.64 6.29 -2.95 

Poaceae 

Brachypodium pinnatum (L.) 

Beauv. 

 

11 

 

-8.57 

 

-5.30 

 

4.28 

 

5.52 

 

8.20 

Calamagrostis arundinacea (L.) 

Roth. 

12 -22.10 10.27 -4.70 -0.02 0.93 

Calamagrostis epigeios (L.) Roth. 13 -1.20 4.68 1.12 -1.46 1.64 

Phalaroides arundinacea (L.) 

Rausch. 

19 0.03 1.77 -1.23 -0.53 0.81 

Cyperaceae 

Carex pallescens L. 

 

27 

 

-1.62 

 

-1.22 

 

-0.95 

 

-1.82 

 

-0.87 

Carex pilosa Scop. 28 -21.07 -10.22 -2.19 -3.57 -2.86 

Aristolochiaceae 

Asarum europaeum L. 

 

41 

 

-0.41 

 

-0.56 

 

1.17 

 

1.40 

 

-0.49 

Polygonaceae 

Polygonum bistorta L. 

 

43 

 

-1.20 

 

2.64 

 

1.28 

 

-0.38 

 

0.99 

Caryophyllaceae 

Stellaria bungeana Fenzl. 

 

46 

 

-0.91 

 

1.61 

 

2.14 

 

-0.49 

 

-3.04 

Ranunculaceae 

Aconitum excelsum Rchb. 

 

49 

 

-6.05 

 

0.93 

 

9.71 

 

-0.60 

 

-3.37 

Rosaceae 

Filipendula ulmaria (L.) Maxim. 

 

61 

 

-2.36 

 

3.33 

 

3.02 

 

-1.11 

 

3.50 

Geum rivale L. 63 -1.50 3.91 3.45 -1.73 0.72 

Geraniaceae 

Geranium sylvaticum L. 

 

74 

 

-1.59 

 

-0.12 

 

2.94 

 

0.86 

 

-0.33 

Apiaceae 

Aegopodium podagraria L. 

 

87 

 

-2.36 

 

-0.61 

 

2.37 

 

0.77 

 

-0.05 

Lamiaceae 

Ajuga reptans L. 

 

102 

 

-4.03 

 

-0.87 

 

-0.44 

 

1.80 

 

-0.04 

Stachys sylvatica L. 108 -1.38 1.99 5.50 -1.4 -2.75 
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ʈʠʩʫʥʦʢ 4- ʆʨʜʠʥʘʮʠʦʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʨʘʩʪʝʥʠʡ ʪʨʘʚʷʥʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʦʛʦ ʷʨʫʩʘ 

ʧʣʦʱʘʜʝʡ (ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʪʨʝʪʴʝʡ ʠ ʯʝʪʚʝʨʪʦʡ ʦʩʝʡ): ʮʠʬʨʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʦʤʝʨʘʤ ʚʠ-

ʜʦʚ ʚ ʪʘʙʣ. 2 

 

ɺʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʧʦʩʣʝʨʫʙʦʯʥʳʝ ʪʝʤʥʦʭʚʦʡʥʳʝ ʣʝʩʘ ʠ ʩʫʙʢʦʨʝʥʥʳʝ ʝʣʴʥʠʢʠ ʨʝʟʢʦ 

ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʥʝ ʪʦʣʴʢʦ ʧʦ ʩʪʨʫʢʪʫʨʝ ʪʨʘʚʷʥʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʦʛʦ ʷʨʫʩʘ, ʥʦ ʠ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʦʩʥʦʚʥʳʤ ʜʝʡʩʪʚʫʶʱʠʤ ʬʘʢʪʦʨʘʤ ʥʝ ʚʧʠʩʳʚʘʝʪʩʷ ʚ ʧʨʠʥʷʪʫʶ ʚ ʣʝʩʦʚʝʜʝʥʠʠ 

ʧʘʨʘʜʠʛʤʫ. ʊʝʤ ʥʝ ʤʝʥʝʝ,  ʬʘʢʪ ʦʩʪʘʝʪʩʷ ʬʘʢʪʦʤ, ʘ ʩʘʤ ʚʳʚʦʜ ʠʤʝʝʪ ʚʘʞʥʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ: ʚʦ-ʧʝʨʚʳʭ, ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʘʣʝʢʦ ʥʝ ʚʩʝ ʪʝʤʥʦʭʚʦʡʥʳʝ ʣʝʩʘ (ʜʘʞʝ ʩʪʘʨʦʚʦʟʨʘʩʪ-

ʥʳʝ) ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʵʪʘʣʦʥʦʤ ʥʝʥʘʨʫʰʝʥʥʳʭ ʢʦʨʝʥʥʳʭ ʣʝʩʦʚ; ʚʦ-ʚʪʦʨʳʭ, ʧʨʠ ʚʝʜʝʥʠʠ ʣʝʩ-

ʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʨʫʙʢʠ ʚ ʪʝʤʥʦʭʚʦʡʥʳʭ ʣʝʩʘʭ (ʜʘʞʝ ʝʩʣʠ ʥʝʪ 

ʩʤʝʥʳ ʵʜʠʬʠʢʘʪʦʨʘ) ʧʨʠʚʦʜʷʪ ʢ ʦʯʝʥʴ ʩʝʨʴʝʟʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʩʪʨʫʢʪʫʨʳ ʧʦʜʧʦʣʦʛʦʚʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʵʢʦʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ.  
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ʀɿʋʏɽʅʀɽ ʈɸɼʀɸʃʔʅʓʍ ʇʈʀʈʆʉʊʆɺ ʅɸ 29- ʀ 30-ʃɽʊʅʀʍ ʇʈʀɺʀʊʓʍ 

ʄʆɼɽʃʔʅʓʍ ɼɽʈɽɺʔʗʍ ʉʆʉʅʓ ʆɹʓʂʅʆɺɽʅʅʆʁ 

 

ʀʟʦʪʦʚʘ ʊ.ɺ. (ʉʇʙɻʃʊɸ, ʛ.ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʌ) 

 

This report represents the results of an examination of radial increases in the 29 and thirty-

year-old implanted model pine-trees at the seed orchard of the Leningrad region. The analysis 

of an increase in the diameter in the implantation zone and adjacent parts of the stem is given. 

 

ɼʣʷ ʘʥʘʣʠʟʘ ʠ ʦʮʝʥʢʠ ʨʦʩʪʘ ʚʥʫʪʨʠʚʠʜʦʚʳʭ ʧʨʠʚʠʚʦʢ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʥʘ ʣʝʩʦ-

ʩʝʤʝʥʥʳʭ ʧʣʘʥʪʘʮʠʷʭ ʩ ʮʝʣʴʶ ʩʝʣʝʢʮʠʠ ʥʘ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʦʢʘ-

ʟʘʪʝʣʠ. ɺ ʩʘʤʦʤ ʧʨʦʩʪʦʤ ʙʠʦʤʝʪʨʠʯʝʩʢʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʨʦʩʪ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʠʟʤʝʥʝʥʠʝ ʠʭ ʨʘʟʤʝʨʦʚ ʚʦ ʚʨʝʤʝʥʠ. ʇʦʩʢʦʣʴʢʫ ʥʘ ʣʝʩʦʩʝʤʝʥʥʳʭ ʧʣʘʥ-

ʪʘʮʠʷʭ ʩ ʮʝʣʴʶ ʩʪʠʤʫʣʷʮʠʠ ʩʝʤʝʥʦʰʝʥʠʷ ʠ ʦʙʣʝʛʯʝʥʠʷ ʩʙʦʨʘ ʣʝʩʦʩʝʤʝʥʥʦʛʦ ʩʳʨʴʷ ʧʨʦ-

ʚʦʜʠʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʨʦʥ, ʪʦ ʘʥʘʣʠʟ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʧʦ ʠʭ ʧʨʠʨʦʩʪʫ ʚ ʚʳʩʦʪʫ ʩʪʘʥʦʚʠʪ-

ʩʷ ʥʝʚʦʟʤʦʞʝʥ. ʅʘʠʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʳʤ ʠ ʦʧʪʠʤʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʩʪʘʥʦʚʠʪʩʷ ʧʨʠʨʦʩʪ 

ʧʦ ʜʠʘʤʝʪʨʫ. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʤʳ ʠʤʝʝʤ ʜʝʣʦ ʩ ʧʨʠʚʠʚʢʘʤʠ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʣʠʷʥʠʷ ʬʘʢʪʘ ʧʨʠʚʠʚʢʠ ʥʘ ʧʨʠʨʦʩʪʳ ʧʦ ʜʠʘʤʝʪʨʫ, ʦʩʦʙʝʥʥʦ ʚ ʧʝʨʚʦʝ ʜʝʩʷʪʠʣʝʪʠʝ ʧʦʩʣʝ 

ʧʨʠʚʠʚʢʠ. 

ʇʨʦʚʦʜʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʧʨʠʨʦʩʪʦʚ ʧʦ ʜʠʘʤʝʪʨʫ ʥʘ ʩʧʠʣʘʭ ʧʨʠʚʠʪʳʭ ʤʦʜʝʣʴʥʳʭ ʜʝ-

ʨʝʚʴʝʚ, ʩʥʷʪʳʭ ʥʘ ɻʘʪʯʠʥʩʢʦʡ ʣʝʩʦʩʝʤʝʥʥʦʡ ʧʣʘʥʪʘʮʠʠ ʚ ʤʘʨʪʝ 2000 ʛʦʜʘ (ʧʨʠʨʦʩʪ 2000 

ʛʦʜʘ ʦʪʩʫʪʩʪʚʫʝʪ). ɺʦʟʨʘʩʪ ʧʨʠʚʠʚʦʢ ʩʦʩʪʘʚʠʣ 29-30 ʣʝʪ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʠʟʫʘʣʴʥʦʛʦ ʦʙ-

ʩʣʝʜʦʚʘʥʠʷ ʜʝʨʝʚʴʝʚ ʛʨʠʙʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʥʝ ʦʪʤʝʯʝʥʦ, ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʨʘʟʚʠʪʘ ʥʦʨ-

ʤʘʣʴʥʦ. ʆʩʥʦʚʘʥʠʷ ʩʪʚʦʣʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʫʪʦʣʱʝʥʳ. ɿʦʥʘ ʩʨʘʩʪʘʥʠʷ ʧʨʠʚʠʚʢʠ ʧʨʠʭʦʜʠʪʩʷ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʥʘ ʚʝʨʭʥʶʶ ʯʘʩʪʴ ʫʪʦʣʱʝʥʠʷ ʩʪʚʦʣʘ. ʉʧʠʣʳ ʙʨʘʣʠʩʴ ʫ ʩʘʤʦʛʦ ʢʦʨʥʷ 

(ʧʦʜʚʦʡ) ï ʩʧʠʣ 1, ʚ ʩʘʤʦʡ ʰʠʨʦʢʦʡ ʯʘʩʪʠ ʫʪʦʣʱʝʥʠʷ (ʧʦʜʚʦʡ) ï ʩʧʠʣ 2, ʚ ʟʦʥʝ ʩʨʘʩʪʘʥʠʷ 

ï ʩʧʠʣ 3, ʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 25-30 ʩʤ ʚʳʰʝ ʥʘʯʘʣʘ ʥʘʧʣʳʚʘ, ʠʟ ʨʦʚʥʦʡ ʯʘʩʪʠ ʩʪʚʦʣʘ (ʧʨʠʚʦʡ) 

ï ʩʧʠʣ 4. ʉʧʠʣʳ ʧʦʤʝʯʘʣʠʩʴ; ʧʦʚʝʨʭʥʦʩʪʴ ʩʧʠʣʦʚ ʦʙʨʘʙʘʪʳʚʘʣʘʩʴ ʥʘ ʪʦʢʘʨʥʦʤ ʩʪʘʥʢʝ. 

ɿʘʤʝʨʳ ʰʠʨʠʥʳ ʛʦʜʠʯʥʳʭ ʢʦʣʝʮ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʰʪʘʥʛʝʥʮʠʨʢʫʣʝʤ. ʅʫʤʝʨʘʮʠʷ ʛʦʜʠʯ-

ʥʳʭ ʢʦʣʝʮ ʜʣʷ ʫʜʦʙʩʪʚʘ ʠʟʤʝʨʝʥʠʡ ʧʨʠʚʝʜʝʥʘ ʦʪ ʢʦʨʳ ʢ ʮʝʥʪʨʫ.  

ɼʣʷ 29-30 ʣʝʪʥʠʭ ʜʝʨʝʚʴʝʚ (ʩʤ. ʨʠʩ.) ʥʘʙʣʶʜʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʢʘʨʪʠʥʘ. ɺ ʪʝʯʝʥʠʝ 

ʚʩʝʡ ʞʠʟʥʠ ʜʝʨʝʚʘ ʧʨʠʨʦʩʪʳ ʧʨʠʚʦʷ ʥʠʞʝ ʧʨʠʨʦʩʪʦʚ ʥʠʞʥʠʭ ʯʘʩʪʝʡ ʩʪʚʦʣʘ. ʇʨʠʨʦʩʪʳ 

ʧʦʜʚʦʡʥʦʡ ʯʘʩʪʠ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʜʦ ʚʦʩʝʤʥʘʜʮʘʪʠ-ʜʚʘʜʮʘʪʠ 

ʣʝʪ, ʘ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʴ ʣʝʪ ʧʨʠʨʦʩʪ ʧʦʜʚʦʷ ʩʧʘʜʘʝʪ ʠ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʜʦ ʟʥʘʯʝ-

ʥʠʡ ʧʨʠʨʦʩʪʘ ʚ ʥʘʯʘʣʝ ʞʠʟʥʠ ʧʨʠʚʠʚʢʠ. ʇʨʠʨʦʩʪʳ ʚ ʟʦʥʝ ʩʘʤʦʡ ʧʨʠʚʠʚʢʠ ʚ ʩʨʝʜʥʝʤ ʩʦʚ-

ʧʘʜʘʶʪ ʩ ʧʨʠʨʦʩʪʘʤʠ ʧʦʜʚʦʷ ʠ ʪʘʢʞʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʶʪ ʚ ʧʝʨʚʳʝ ʜʚʘʜʮʘʪʴ ʣʝʪ. 

ɿʘʪʝʤ ʧʨʠʨʦʩʪʳ ʚ ʟʦʥʝ ʧʨʠʚʠʚʢʠ ʪʘʢʞʝ ʥʘʯʠʥʘʶʪ ʩʥʠʞʘʪʴʩʷ, ʥʦ ʥʝ ʪʘʢ ʠʥʪʝʥʩʠʚʥʦ, ʢʘʢ ʫ 

ʧʦʜʚʦʷ. ʀ ʚ ʧʦʩʣʝʜʥʠʝ ʜʚʘ-ʪʨʠ ʛʦʜʘ ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʨʠʨʦʩʪʘ, ʧʦʯʪʠ ʜʦ-

ʭʦʜʷʱʝʝ ʜʦ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ, ʥʘʙʣʶʜʘʚʰʠʭʩʷ ʚ ʪʝʯʝʥʠʝ ʞʠʟʥʠ ʧʨʠʚʠʚʢʠ. 

ʋ ʚʩʝʭ ʧʨʠʚʠʚʦʢ ʧʨʠʨʦʩʪʳ ʧʦ ʜʠʘʤʝʪʨʫ ʧʨʠʚʦʝʚ ʚ ʩʨʝʜʥʝʤ ʤʝʥʴʰʝ ʧʨʠʨʦʩʪʦʚ ʧʦʜʚʦ-

ʝʚ. ʀ ʫ ʚʩʝʭ ʧʨʠʚʠʚʦʢ ʥʘ ʬʦʥʝ ʦʙʱʝʛʦ ʩʧʘʜʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʝʢʫʱʠʭ ʛʦʜʠʯʥʳʭ ʧʨʠʨʦʩʪʦʚ 

ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʞʠʟʥʠ ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʠʨʦʩʪ ʚ ʟʦʥʝ ʩʨʘʩʪʘʥʠʷ ʧʨʠʚʠʚʦʢ, 

ʦʩʦʙʝʥʥʦ ʚ ʧʦʩʣʝʜʥʠʝ ʜʚʘ-ʯʝʪʳʨʝ ʛʦʜʘ. ʕʪʦʪ ʤʦʤʝʥʪ ʪʨʝʙʫʝʪ ʪʱʘʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ, ʪʘʢ 

ʢʘʢ ʫʚʝʣʠʯʝʥʠʝ ʪʦʣʱʠʥʳ ʛʦʜʠʯʥʳʭ ʢʦʣʝʮ ʚ ʟʦʥʝ ʧʨʠʚʠʚʢʠ ʤʦʞʝʪ ʙʳʪʴ ʥʘʨʫʰʝʥʠʝʤ ʥʦʨ-

ʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ ʜʨʝʚʝʩʠʥʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ɸ ʥʘʨʫʰʝʥʠʝ ʨʝʞʠʤʘ ʧʠʪʘʥʠʷ 

ʤʦʞʝʪ ʷʚʠʪʴʩʷ ʩʣʝʜʩʪʚʠʝʤ ʦʪʪʦʨʞʝʥʠʷ ʪʢʘʥʝʡ ʧʨʠʚʦʷ ʠ ʧʦʜʚʦʷ ʩ ʚʦʟʨʘʩʪʦʤ ʠʟ-ʟʘ ʨʘʟʚʠ-

ʚʘʶʱʝʡʩʷ ʠʭ ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʣʴʥʝʡʰʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 
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ʥʘ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʘʭ, ʧʦʟʚʦʣʠʪ ʜʘʪʴ ʟʘʢʣʶʯʝʥʠʝ ʦ ʝʩʪʝʩʪʚʝʥʥʦʤ ʧʦʨʦʛʝ ʧʨʦʜʫʢ-

ʪʠʚʥʦʡ ʩʣʫʞʙʳ ʧʨʠʚʠʚʦʢ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʃʉʇ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʪʦʛʦ ʬʘʢʪʘ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʝ ʪʨʠ-ʯʝʪʳʨʝ ʛʦʜʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʠʨʦʩʪʘ 

ʩʫɦʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪʩʷ, ʤʦʞʥʦ ʪʘʢʠʤ ʧʦʨʦʛʦʤ ʩʯʠʪʘʪʴ ʚʦʟʨʘʩʪ 26-27 ʣʝʪ. 

ɼʝʣʘʪʴ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʢʘʢʠʝ-ʣʠʙʦ ʚʳʚʦʜʳ ʤʳ ʩʯʠʪʘʝʤ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʤ ʚ 

ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʤʦʜʝʣʴʥʳʭ ʜʝʨʝʚʘ ʷʚʥʦ ʥʝ ʜʘʝʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦʡ 

ʢʘʨʪʠʥʳ. ʆʜʥʘʢʦ, ʠ ʦʩʪʘʚʠʪʴ ʜʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʙʝʟ ʚʥʠʤʘʥʠʷ ʪʘʢʞʝ ʥʝ ʩʯʠʪʘʝʤ ʚʦʟʤʦʞ-

ʥʳʤ. ʅʝʦʙʭʦʜʠʤʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʚʠʚʦʢ ʪʘʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʪʦ ʝʩʪʴ ʩʪʘ-

ʨʝʡʰʠʭ ʧʨʠʚʠʚʦʢ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʚ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ.  

ʄʝʪʦʜʠʢʘ ʠʟʫʯʝʥʠʷ ʧʨʠʨʦʩʪʦʚ ʧʦ ʜʠʘʤʝʪʨʫ ʧʦ ʢʝʨʥʘʤ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʜʦʩʪʦ-

ʚʝʨʥʦʡ. ʇʦʵʪʦʤʫ ʤʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʜʘʣʴʥʝʡʰʝʝ ʠʟʫʯʝʥʠʝ ʧʨʠʨʦʩʪʦʚ ʧʨʠʚʠʚʦʢ ʧʦ ʜʠʘʤʝʪʨʫ 

ʚʧʦʣʥʝ ʚʦʟʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʠ. 
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ʈʠʩʫʥʦʢ - ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʰʠʨʠʥʳ ʛʦʜʠʯʥʳʭ ʢʦʣʝʮ 29-30-ʣʝʪʥʠʭ ʧʨʠʚʠʪʳʭ ʜʝ-

ʨʝʚʴʝʚ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ 

 

 

ʇʈʆɻʅʆɿ ʇɽʈʀʆɼʆɺ ʇʆɺʓʐɽʅʅʆʁ ɻʆʈʀʄʆʉʊʀ ʃɽʉʆɺ 

ʈɽʉʇʋɹʃʀʂʀ ʄɸʈʀʁ ʕʃ ʅɸ ʆʉʅʆɺɽ ʇɽʈʀʆɼʀʏɽʉʂʀʍ ʀɿʄɽʅɽʅʀʁ 

ʉʆʃʅɽʏʅʆʁ ɸʂʊʀɺʅʆʉʊʀ 

 

ʂʘʪʢʦʚʘ ʊ.ɽ. (ʄʘʨɻʊʋ, ʛ. ʁʦʰʢʘʨ-ʆʣʘ, ʈʌ) 

 

The relation between alternations of solar activity and seasons of a heightened fire hazard 

of forests of Mari El Republic is investigated. The forecast of splashes of a fire hazard of forests 

of the data of republic is compounded. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʩʠʣʠʚʘʝʪʩʷ ʤʥʦʛʦʩʪʦʨʦʥʥʝʝ ʟʥʘʯʝʥʠʝ ʣʝʩʦʚ ʠ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ ʦʙʱʝʩʪʚʘ. ʃʝʩʘ ʈʦʩʩʠʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʧʦ ʧʣʦʱʘ-

ʜʠ ʧʷʪʫʶ ʯʘʩʪʴ ʤʠʨʦʚʦʛʦ ʣʝʩʥʦʛʦ ʧʦʢʨʦʚʘ, ʩʪʘʥʦʚʷʪʩʷ ʦʜʥʠʤ ʠʟ ʛʣʦʙʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʯʝʣʦʚʝʯʝʩʪʚʘ. ʇʣʦʱʘʜʴ ʣʝʩʦʚ ʥʘ ɿʝʤʣʝ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 

ʪʨʝʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʩʫʰʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʨʝʜʝʣʦʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʝʱʝ ʚʦʟʤʦʞʥʦ ʫʩʪʦʡʯʠʚʦʝ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʙʠʦʩʬʝʨʳ. ʅʘʠʙʦʣʝʝ ʦʱʫʪʠʤʳʡ ʫʱʝʨʙ ʣʝʩʘʤ ʥʘʥʦʩʠʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ, ʚʨʝʜʠʪʝʣʝʡ, ʙʦʣʝʟʥʝʡ, ʧʨʦʤʳʰʣʝʥʥʳʭ ʚʳʙʨʦʩʦʚ ʠ ʥʝʟʘʢʦʥ-

ʥʳʭ ʨʫʙʦʢ ʜʨʝʚʝʩʠʥʳ. ʊʘʢ, ʝʞʝʛʦʜʥʦ ʚ ʟʦʥʝ ʘʢʪʠʚʥʦʡ ʦʭʨʘʥʳ ʣʝʩʦʚ ʈʦʩʩʠʠ ʨʝʛʠʩʪʨʠʨʫʝʪ-

ʩʷ ʦʪ 10 ʜʦ 30 ʪʳʩ. ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ, ʧʣʦʱʘʜʠ, ʧʨʦʡʜʝʥʥʳʝ ʦʛʥʝʤ ʩʦʩʪʘʚʣʷʶʪ ʜʦ 2,5 ʤʣʥ. 

ʛʘ., ʪ.ʝ. ʩʦʧʦʩʪʘʚʠʤʳ ʩ ʧʣʦʱʘʜʴʶ ʣʝʩʦʚ, ʚʳʨʫʙʘʝʤʳʭ ʧʨʠ ʟʘʛʦʪʦʚʢʝ ʜʨʝʚʝʩʠʥʳ. ɹʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʠ ʦʧʘʩʥʦʩʪʴ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ, ʦʛʨʦʤʥʳʝ ʧʦʪʝʨʠ ʜʨʝʚʝʩʥʳʭ ʨʝʩʫʨʩʦʚ, ʩʦʮʠʘʣʴ-

ʥʳʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʮʝʥʥʦʩʪʝʡ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʫʩʠʣʝʥʠʷ ʤʝʨ 
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ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʠ ʙʦʨʴʙʝ ʩ ʣʝʩʥʳʤʠ ʧʦʞʘʨʘʤʠ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦ-

ʪʠʚʦʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ ʣʝʩʦʚ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʤʝʝʪ ʚʳʷʚʣʝʥʠʝ ʚʦʟʤʦʞʥʳʭ ʟʘʢʦʥʦ-

ʤʝʨʥʦʩʪʝʡ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʧʝʨʠʦʜʦʚ ʧʦʚʳʰʝʥʥʦʡ ʛʦʨʠʤʦʩʪʠ ʣʝʩʦʚ. 

ʎʝʣʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʧʝʨʠʦʜʠʯʝʩʢʠʤʠ ʠʟ-

ʤʝʥʝʥʠʷʤʠ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʉɸ) ʠ ʧʝʨʠʦʜʘʤʠ ʧʦʚʳʰʝʥʥʦʡ ʛʦʨʠʤʦʩʪʠ ʣʝʩʦʚ ʈʝʩ-

ʧʫʙʣʠʢʠ ʄʘʨʠʡ ʕʣ (ʈʄʕ). 

ʇʦʩʪʘʚʣʝʥʥʘʷ ʮʝʣʴ ʦʧʨʝʜʝʣʠʣʘ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

- ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʤʥʦʛʦʣʝʪʥʶʶ ʜʠʥʘʤʠʢʫ ʯʠʩʣʘ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʄʕ, ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʉɸ; 

- ʠʩʩʣʝʜʦʚʘʪʴ ʮʠʢʣʠʯʥʦʩʪʴ ʭʦʜʘ ʛʦʨʠʤʦʩʪʠ ʣʝʩʦʚ ʈʄʕ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʝʨʠʦʜʠʯʝ-

ʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʉɸ; 

- ʠʟʫʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʧʨʦʛʥʦʟʠ-

ʨʦʚʘʥʠʷ ʚʩʧʣʝʩʢʦʚ ʛʦʨʠʤʦʩʪʠ ʣʝʩʦʚ ʨʝʩʧʫʙʣʠʢʠ. 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʧʨʠʥʮʠʧʳ ʩʠʩ-

ʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʠʟʫʯʝʥʠʶ ʚʳʙʨʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʠ ʧʦʠʩʢʫ ʧʫʪʝʡ ʝʝ ʨʝʰʝʥʠʷ. ʊʝʦʨʝʪʠ-

ʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʠʩʴ ʧʫʙʣʠʢʘʮʠʠ ʚ ʥʘʫʯʥʳʭ ʠʟʜʘʥʠʷʭ, ʧʝʨʠʦʜʠʯʝʩʢʦʡ 

ʧʝʯʘʪʠ. ʀʥʬʦʨʤʘʮʠʦʥʥʫʶ ʙʘʟʫ ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʚʳʷʚʣʝʥʠʷ ʪʝʥʜʝʥʮʠʡ ʩʦʩʪʘʚʠʣʠ ʜʘʥʥʳʝ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʊʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʦʨʛʘʥʘ 

ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʧʦ ʈʝʩʧʫʙʣʠʢʝ ʄʘʨʠʡ ʕʣ, ʩʧʨʘʚʦʯʥʳʝ 

ʧʦʩʦʙʠʷ, ʦʪʯʝʪʥʦʩʪʴ ɸʛʝʥʪʩʪʚʘ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʧʦ ʈʝʩʧʫʙʣʠʢʝ ʄʘʨʠʡ ʕʣ. 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʤʝʥʷʣʠʩʴ ʘʙʩʪʨʘʢʪʥʦ-ʣʦʛʠʯʝʩʢʠʝ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ, ʵʢʦ-

ʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʘ ʪʘʢʞʝ ʛʨʘʬʠʯʝʩʢʠʝ ʠ ʪʘʙʣʠʯʥʳʝ ʧʨʠʝʤʳ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʤʘʪʝʨʠʘʣʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʅʘ ʧʨʠʤʝʨʝ ʈʝʩʧʫʙʣʠʢʠ ʄʘʨʠʡ ʕʣ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʮʠʢʣʠʯʥʦʩʪʴ ʭʦʜʘ ʛʦʨʠʤʦʩʪʠ 

ʣʝʩʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʨʠʩ. 1) [1].  

ʈʠʩʫʥʦʢ 1- ɼʠʥʘʤʠʢʘ ʢʦʣʠʯʝʩʪʚʘ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʈʄʕ ʠ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦ 

ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʷʤ ʯʠʩʝʣ ɺʦʣʴʬʘ ʟʘ ʧʦʞʘʨʦʦʧʘʩʥʳʡ ʩʝʟʦʥ ʟʘ 1963-2004 ʛʛ. 

 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʟʘʚʠʩʠʤʦʩʪʠ ʨʘʩʩʤʦʪʨʝʥ ʧʝʨʠʦʜ 1963-2004 ʛʛ., ʚʢʣʶʯʘʶʱʠʡ 3 

ʧʦʣʥʳʭ 11-ʣʝʪʥʠʭ ʮʠʢʣʘ ʉɸ (ʜʚʘʜʮʘʪʳʡ, ʜʚʘʜʮʘʪʴ ʧʝʨʚʳʡ, ʜʚʘʜʮʘʪʴ ʚʪʦʨʦʡ) ʠ ʥʝʧʦʣʥʳʡ 

ʮʠʢʣ (ʜʚʘʜʮʘʪʴ ʪʨʝʪʠʡ). 

ʃʝʩʥʳʝ ʧʦʞʘʨʳ ʚʦʟʥʠʢʘʶʪ ʚ ʪʝʯʝʥʠʝ ʧʦʞʘʨʦʦʧʘʩʥʦʛʦ ʩʝʟʦʥʘ, ʧʦʜ ʢʦʪʦʨʳʤ ʧʦʥʠʤʘʶʪ 

ʚʨʝʤʷ, ʢʦʛʜʘ ʚ ʣʝʩʘʭ ʚʦʟʤʦʞʥʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʧʦʞʘʨʦʚ, ʩʝʟʦʥ ʥʘʯʠʥʘʝʪʩʷ ʩ ʤʦʤʝʥʪʘ ʩʭʦʜʘ 

ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʫʩʪʦʡʯʠʚʦʡ ʜʦʞʜʣʠʚʦʡ ʦʩʝʥʥʝʡ ʧʦʛʦʜʳ. ɺ 

ʈʄʕ ʧʦʞʘʨʦʦʧʘʩʥʳʡ ʩʝʟʦʥ ʜʣʠʪʩʷ ʩ ʘʧʨʝʣʷ ʧʦ ʦʢʪʷʙʨʴ ʚʢʣʶʯʠʪʝʣʴʥʦ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʮʠʢʣʠʯʥʦʩʪʠ ʭʦʜʘ ʛʦʨʠʤʦʩʪʠ ʣʝʩʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʉɸ ʧʨʝʜʣʦ-
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ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʯʠʩʝʣ ɺʦʣʴʬʘ ʟʘ ʧʦʞʘʨʦʦʧʘʩʥʳʡ ʩʝʟʦʥ

ʏʠʩʣʦ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʧʦ ʈʄʕ, %
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ʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʯʠʩʝʣ ɺʦʣʴʬʘ ʟʘ ʧʦʞʘʨʦʦʧʘʩʥʳʡ ʩʝʟʦʥ, ʘ ʥʝ ʩʨʝʜʥʝʛʦ-

ʜʦʚʳʝ ʠʭ ʟʥʘʯʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʪʦʯʥʦ ʫʩʪʘʥʦʚʠʪʴ ʠ ʠʟʫʯʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʧʝ-

ʨʠʦʜʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʛʦʨʠʤʦʩʪʴʶ ʣʝʩʦʚ. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʯʠʩʝʣ ɺʦʣʴʬʘ ʟʘ ʧʦʞʘʨʦʦʧʘʩʥʳʡ ʩʝʟʦʥ, ʘ ʥʝ ʩʨʝʜʥʝʛʦʜʦʚʳʭ 

ʟʥʘʯʝʥʠʡ, ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʪʦʯʥʦ ʫʩʪʘʥʦʚʠʪʴ ʠ ʠʟʫʯʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʧʝʨʠʦʜʠʯʝʩʢʠʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ ʉɸ ʠ ʧʝʨʠʦʜʘʤʠ ʧʦʚʳʰʝʥʥʦʡ ʛʦʨʠʤʦʩʪʠ ʣʝʩʦʚ. 

ɺʳʷʚʣʝʥʠʝ ʧʦʞʘʨʥʳʭ ʧʠʢʦʚ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʘʣʛʦʨʠʪʤʫ: ʢʦʣʠʯʝʩʪʚʦ 

ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʢʦʥʢʨʝʪʥʦʛʦ ʛʦʜʘ ʜʝʣʠʪʩʷ ʥʘ ʩʨʝʜʥʝʛʦʜʦʚʦʝ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʟʘ ʠʟʫʯʘʝʤʳʡ 

ʧʝʨʠʦʜ ʠ ʫʤʥʦʞʘʝʪʩʷ ʥʘ 100 %.  

ʇʝʨʠʦʜʳ ʤʘʢʩʠʤʫʤʦʚ ʠ ʤʠʥʠʤʫʤʦʚ (ʵʢʩʪʨʝʤʫʤʦʚ) ʉɸ ʧʦ 11-ʣʝʪʥʠʤ ʮʠʢʣʘʤ ʚʢʣʯʁʘʶʪ 

ʥʝʩʢʦʣʴʢʦ ʣʝʪ, ʟʥʘʯʝʥʠʷ ʯʠʩʝʣ ɺʦʣʴʬʘ ʚ ʢʦʪʦʨʳʭ, ʦʯʝʥʴ ʙʣʠʟʢʠ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʨʝʟʢʦ ʦʪʣʠ-

ʯʘʶʪʩʷ ʦʪ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʠ ʧʦʩʣʝʜʫʶʱʠʭ ʣʝʪ ʮʠʢʣʘ ʉɸ. ɻʦʜʳ ʧʠʢʦʚ ʉɸ ʧʦ 11-ʣʝʪʥʠʤ 

ʮʠʢʣʘʤ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʛʦʜʳ ʘʙʩʦʣʶʪʥʦʛʦ ʤʘʢʩʠʤʫʤʘ ʠ ʤʠʥʠʤʫʤʘ ʢʘʞʜʦʛʦ ʮʠʢʣʘ ʉɸ. 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʚʩʧʣʝʩʢʘ ʛʦʨʠʤʦʩʪʠ ʣʝʩʦʚ ʵʪʦʡ 

ʨʝʩʧʫʙʣʠʢʠ ʩʦʟʜʘʶʪʩʷ ʚ ʛʦʜʳ ʤʘʢʩʠʤʫʤʦʚ ʠ ʤʠʥʠʤʫʤʦʚ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʜʝʣʴʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʮʠʢʣ ʉɸ 1964-1976 ʛʛ., ʧʨʦʜʦʣʞʘʚʰʠʡʩʷ 13 ʣʝʪ, ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʮʠʢʣʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʝʨʠʦʜʘ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ ʩʦ-

ʩʪʘʚʣʷʣʘ 11 ʣʝʪ. ɺ ʪʝʯʝʥʠʝ ʜʘʥʥʦʛʦ ʮʠʢʣʘ ʉɸ, ʤʘʢʩʠʤʫʤ ʢʦʪʦʨʦʛʦ ʙʳʣ ʚ 1968 ʛ., ʥʘ ʣʠʥʠʠ 

ʩʧʘʜʘ ʉɸ ʚ 1972 ʛ. ʥʘʙʣʶʜʘʣʘʩʴ ʘʥʦʤʘʣʠʷ, ʚʳʨʘʟʠʚʰʘʷʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʧʘʜ ʉɸ ʩʤʝʥʠʣʩʷ 

ʨʝʟʢʠʤ ʨʦʩʪʦʤ ʉɸ. ɺ ʈʄʕ ʚ 1972 ʛ. ʥʘʙʣʶʜʘʣʩʷ ʚʩʧʣʝʩʢ ʛʦʨʠʤʦʩʪʠ ʣʝʩʦʚ ï ʣʝʩʥʳʝ ʧʦʞʘ-

ʨʳ 1972 ʛ. ʥʦʩʠʣʠ ʭʘʨʘʢʪʝʨ ʩʪʠʭʠʡʥʦʛʦ ʙʝʜʩʪʚʠʷ, ʠ ʚʦʰʣʠ ʚ ʠʩʪʦʨʠʶ ʤʘʨʠʡʩʢʦʛʦ ʢʨʘʷ, ʢʘʢ 

ʦʜʥʠ ʠʟ ʩʘʤʳʭ ʪʨʘʛʠʯʥʳʭ ʧʦ ʩʚʦʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ. ɺ 1972 ʛ. ʚ ʈʄʕ ʚʦʟʥʠʢʣʦ 386 ʧʦʞʘʨʦʚ 

ʧʣʦʱʘʜʴʶ 186411 ʛʘ., ʩʨʝʜʥʷʷ ʧʣʦʱʘʜʴ ʧʦʞʘʨʘ ʩʦʩʪʘʚʠʣʘ 480 ʛʘ. ʇʦʤʠʤʦ ʫʱʝʨʙʘ ʣʝʩʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ, ʦʛʥʝʤ ʙʳʣʦ ʫʥʠʯʪʦʞʝʥʦ 3 ʣʝʩʥʳʭ ʧʦʩʝʣʢʘ, ʩʛʦʨʝʣʦ 106 ʞʠʣʳʭ ʜʦʤʦʚ ʦʙʱʝʡ 

ʧʣʦʱʘʜʴʶ ʙʦʣʝʝ 7700 ʤɯ, ʧʦʩʪʨʘʜʘʣʦ 328 ʩʝʤʝʡ.  

ɸʥʘʣʠʟʠʨʫʷ ʛʦʨʠʤʦʩʪʴ ʣʝʩʦʚ ʈʄʕ ʚ ʪʝʯʝʥʠʝ ʪʝʢʫʱʝʛʦ ʜʚʘʜʮʘʪʴ ʪʨʝʪʴʝʛʦ ʮʠʢʣʘ ʉɸ, 

ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʚʩʧʣʝʩʢ ʛʦʨʠʤʦʩʪʠ ʣʝʩʦʚ ʈʄʕ ʚ 2002 ʛ. ʪʘʢʞʝ ʩʚʷʟʘʥ ʩ ʉɸ, ʪʘʢ ʢʘʢ, 

ʭʦʪʷ ʤʘʢʩʠʤʫʤ ʘʢʪʠʚʥʦʩʪʠ ʪʝʢʫʱʝʛʦ ʮʠʢʣʘ ʉɸ ʧʨʠʰʝʣʩʷ ʥʘ ʩʝʨʝʜʠʥʫ 2000 ʛ., ʦʜʥʘʢʦ, ʧʦ-

ʩʣʝʜʫʶʱʠʡ ʩʧʘʜ ʉɸ ʚʥʦʚʴ ʩʤʝʥʠʣʩʷ ʨʦʩʪʦʤ ʉɸ ʚ ʥʘʯʘʣʝ 2002 ʛ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʞʘʨʥʳʝ ʤʘʢʩʠʤʫʤʳ 1972 ʛ. ʠ 2002 ʛ. ʷʚʣʷʶʪʩʷ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ 

ʥʘʣʠʯʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʧʝʨʠʦʜʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʉɸ ʠ ʧʝʨʠʦʜʘʤʠ ʧʦʚʳʰʝʥʥʦʡ 

ʛʦʨʠʤʦʩʪʠ ʣʝʩʦʚ.   

ʇʦʣʫʯʝʥʥʳʝ ʚʳʚʦʜʳ ʠʤʝʶʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʩʧʣʝʩʢʦʚ ʛʦʨʠ-

ʤʦʩʪʠ ʣʝʩʦʚ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʨʦʚʥʷ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ 

ʦʭʨʘʥʳ ʣʝʩʦʚ.  

ʉʦʩʪʘʚʣʝʥ ʜʦʣʛʦʩʨʦʯʥʳʡ ʧʨʦʛʥʦʟ ʧʦʚʳʰʝʥʥʦʡ ʛʦʨʠʤʦʩʪʠ ʣʝʩʦʚ ʈʄʕ ʥʘ ʩʣʝʜʫʶʱʠʡ 

24-ʳʡ ʮʠʢʣ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʪʘʙʣ. 1). 

 

ʊʘʙʣʠʮʘ 1 - ʇʨʦʛʥʦʟ ʧʝʨʠʦʜʦʚ ʧʦʚʳʰʝʥʥʦʡ ʛʦʨʠʤʦʩʪʠ ʣʝʩʦʚ 
ɻʦʜʳ ʵʢʩʪʨʝʤʫʤʦʚ ʉɸ ʧʦ 11-

ʣʝʪʥʠʤ ʮʠʢʣʘʤ ʉɸ 

ɻʦʜʳ ʧʠʢʦʚ ʉɸ ʧʦ 11-

ʣʝʪʥʠʤ ʮʠʢʣʘʤ ʉɸ 

ɻʦʜʳ ʧʠʢʦʚ ʛʦʨʠʤʦʩʪʠ ʣʝʩʦʚ 

ʄʠʥʠʤʫʤ 2006-2007 ʛʛ. 2006 ʛ. 2006 ʛ., 2007 ʛ. 

ʄʘʢʩʠʤʫʤ 2011-2013 ʛʛ. 2011 ʛ. 2011 ʛ., 2012 ʛ. 

ʄʠʥʠʤʫʤ 2016-2017 ʛʛ. 2016 ʛ. 2016 ʛ., 2017 ʛ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʂʘʪʢʦʚʘ, ʊ.ɽ. ʉʦʣʥʝʯʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠ ʧʝʨʠʦʜʳ ʧʦʚʳʰʝʥʥʦʡ ʛʦʨʠʤʦʩʪʠ ʣʝʩʦʚ ʈʝʩʧʫʙʣʠʢ 

ʄʘʨʠʡ ʕʣ ʠ ʂʦʤʠ / ʊ.ɽ. ʂʘʪʢʦʚʘ // ʅʘʫʢʘ ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʩʪʠ: ʉʙ. ʩʪʘʪʝʡ ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠ-

ʨʘʥʪʦʚ, ʜʦʢʪʦʨʘʥʪʦʚ ʠ ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦ ʠʪʦʛʘʤ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ ʄʘʨɻʊʋ ʚ 2006 ʛ. ï ʁʦʰʢʘʨ-ʆʣʘ: ʄʘʨɻʊʋ, 2006. - ʉ. 15 ï 18.      
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PINUS SYLVESTRIS L. ɺ ɸʈʍɸʅɻɽʃʔʉʂʆʁ ʆɹʃɸʉʊʀ 

 

ʂʦʨʯʘʛʦʚ ʉ.ɸ., ʄʘʨʠʥʦʚ ɺ.ɸ. (ɺɻʄʍɸ, ʛ. ɺʦʣʦʛʜʘ, ʈʌ) 

ʑʝʢʘʣʝʚ ʈ.ɺ. (ʀʃɸʅ, ʛ. ʄʦʩʢʚʘ, ʈʌ) 

 

Research are carried out in the geographical cultures of a pine created in the middle of the 

last century. The description generated plantings is resulted are in detail investigated parame-

ters of quality of cultures from seeds from the Arkhangelsk and Irkutsk areas. 

 

ʇʨʦʙʣʝʤʘ ʥʝʭʚʘʪʢʠ ʤʝʩʪʥʳʭ ʩʝʤʷʥ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʣʝʩʥʳʭ ʢʫʣʴ-

ʪʫʨ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʚʳʟʚʘʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʧʨʦ-

ʪʷʞʝʥʠʠ ʨʷʜʘ ʣʝʪ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʟ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ. ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʳʭ ʧʦʩʝʚʦʚ ʧʨʠʤʝʥʷʣʠʩʴ ʩʝʤʝʥʘ ʩʦʩʥʳ ʠʟ 60 ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ ʩ ʦʙʱʠʤ ʯʠʩʣʦʤ ʧʫʥʢ-

ʪʦʚ ʟʘʛʦʪʦʚʢʠ ʙʦʣʝʝ 200 (ʅʝʧʦʛʦʜʴʝʚʘ ʠ ʜʨ., 1976). ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

(ʂʦʨʯʘʛʦʚ, 2002) ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʝʨʝʙʨʦʩʢʘ ʩʝʤʷʥ ʜʣʷ ʩʦʟʜʘʥʠʷ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʠʟ ʦʜ-

ʥʦʡ ʯʘʩʪʠ ʘʨʝʘʣʘ ʚ ʜʨʫʛʫʶ ʦʢʘʟʳʚʘʝʪ ʥʝʦʜʥʦʟʥʘʯʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʢʘʯʝ-

ʩʪʚʦ ʬʦʨʤʠʨʫʶʱʝʛʦʩʷ ʜʨʝʚʦʩʪʦʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʜʨʝʚʦʩʪʦʷ ʧʨʦʚʝʜʝʥʳ ʚ ʢʫʣʴʪʫ-

ʨʘʭ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʅʷʥʜʦʤʩʢʦʛʦ ʣʝʩʭʦʟʘ. ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʫʣʴʪʫʨʳ 

ʩʦʟʜʘʥʳ ʚ 1951 ʛ. ʥʘ ʧʣʦʱʘʜʠ 4 ʛʘ ʩʝʤʝʥʘʤʠ ʠʟ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʠʩʩʣʝ-

ʜʦʚʘʥ ʫʯʘʩʪʦʢ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʧʣʦʱʘʜʴʶ 2 ʛʘ, ʩʦʟʜʘʥʥʳʡ ʚ 1950 ʛ. ʤʝʩʪʥʳʤ ʧʦʩʝʚʥʳʤ ʤʘ-

ʪʝʨʠʘʣʦʤ. ʉʝʤʝʥʘ ʥʘ ʫʯʘʩʪʢʘʭ ʚʳʩʝʚʘʣʠʩʴ ʚ ʧʣʦʱʘʜʢʠ ʨʘʟʤʝʨʦʤ 0,7ʭ0,7 ʤ ʚ ʧʷʪʴ ʣʫʥʦʢ. 

ʂʦʣʠʯʝʩʪʚʦ ʧʣʦʱʘʜʦʢ - 1200 ʰʪ*ʛʘ
-1
. ʀʨʢʫʪʩʢʠʝ ʩʝʤʝʥʘ ʙʳʣʠ II  ʢʣʘʩʩʘ ʢʘʯʝʩʪʚʘ, ʤʝʩʪʥʳʝ 

ï III  ʢʣʘʩʩʘ. ɼʦʧʦʣʥʝʥʠʡ ʢʫʣʴʪʫʨ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ. ɺ ʧʝʨʚʳʝ ʜʚʘ ʛʦʜʘ ʩʜʝʣʘʥʳ ʧʨʦʧʦʣʢʠ ʠ 

ʨʳʭʣʝʥʠʷ ʚʦʢʨʫʛ ʧʦʩʝʚʥʳʭ ʤʝʩʪ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʫʯʘʩʪʢʘʭ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʥʘʩʘʞʜʝʥʠʷ II ʢʣʘʩʩʘ ʙʦʥʠʪʝʪʘ ʩ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʢʫʣʴʪʠʚʠʨʫʝʤʦʡ ʧʦʨʦʜʳ ʚ ʩʦʩʪʘʚʝ ʢʫʣʴʪʫʨ. ʌʦʨʤʫʣʘ ʩʦʩʪʘʚʘ - 9ʉ1ɹ, ʪʠʧ 

ʣʝʩʘ - ʩʦʩʥʷʢ ʯʝʨʥʠʯʥʳʡ. ʇʦʜ ʧʦʣʦʛʦʤ ʜʨʝʚʦʩʪʦʷ ʨʘʟʚʠʚʘʝʪʩʷ ʝʣʦʚʳʡ ʧʦʜʨʦʩʪ ʚʳʩʦʪʦʡ ʦʪ 

0,4 ʜʦ 2,5 ʤ (1000 ʰʪ*ʛʘ
-1
), ʘ ʪʘʢʞʝ ʙʝʨʝʟʘ ʩʨʝʜʥʝʡ ʢʘʪʝʛʦʨʠʠ ʢʨʫʧʥʦʩʪʠ (500 ʰʪ*ʛʘ

-1
). 

ʇʦʜʣʝʩʦʢ ʧʨʝʜʩʪʘʚʣʝʥ ʤʦʞʞʝʚʝʣʴʥʠʢʦʤ ʠ ʨʷʙʠʥʦʡ, ʯʠʩʣʦ ʢʦʪʦʨʳʭ ʜʦʩʪʠʛʘʝʪ 100 ʰʪ*ʛʘ
-1

. 

ɺ ʞʠʚʦʤ ʥʘʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ ʧʨʝʦʙʣʘʜʘʝʪ ʯʝʨʥʠʢʘ, ʪʘʢʞʝ ʚʩʪʨʝʯʘʶʪʩʷ ʙʨʫʩʥʠʢʘ, ʠʚʘʥ-

ʯʘʡ, ʱʫʯʢʘ ʜʝʨʥʠʩʪʘʷ, ʧʣʘʫʥ ʩʧʣʶʱʝʥʥʳʡ ʠ ʟʝʣʝʥʳʝ ʤʭʠ. ʇʦʯʚʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦʜʟʦʣʦʤ 

ʤʘʣʦʤʦʰʥʳʤ, ʩʫʧʝʩʯʘʥʳʤ, ʩʚʝʞʠʤ, ʨʘʟʚʠʚʘʶʱʠʤʩʷ ʥʘ ʣʝʛʢʦʤ ʩʫʛʣʠʥʢʝ. 

ʆʜʥʦʨʦʜʥʦʩʪʴ ʨʝʣʴʝʬʘ, ʧʦʯʚʝʥʥʳʭ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ, ʢʣʠʤʘʪʠʯʝʩʢʠʭ  ʫʩʣʦʚʠʡ ʥʘ 

ʫʯʘʩʪʢʘʭ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠʝ ʦʜʠʥʘʢʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʥʠʷ ʢʫʣʴʪʫʨ, ʧʦʟʚʦʣʠʣʠ ʜʣʷ 

ʢʘʞʜʦʛʦ ʠʟ ʚʘʨʠʘʥʪʦʚ ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʜʨʝʚʦ-

ʩʪʦʷ ʠ ʧʨʦʚʝʩʪʠ ʠʭ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ. 

ɺ 12-ʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ ʢʫʣʴʪʫʨʳ ʥʝ ʠʤʝʣʠ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʚʳʩʦʪʝ, ʧʨʠ-

ʨʦʩʪʫ ʠ ʢʦʣʠʯʝʩʪʚʫ ʜʝʨʝʚʮʝʚ ʥʘ 1 ʛʘ ʤʝʞʜʫ ʚʘʨʠʘʥʪʘʤʠ (ʇʦʧʦʚ, ɺʦʡʯʘʣʴ, 1965). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʩʝʚʳ, ʩʦʟʜʘʥʥʳʝ ʤʝʩʪʥʳʤʠ ʩʝʤʝʥʘʤʠ ʦʪʣʠʯʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴ-

ʥʳʤ ʩʨʝʜʥʠʤ ʜʠʘʤʝʪʨʦʤ ʜʨʝʚʦʩʪʦʷ - 15,4ʩʤ, ʧʨʝʚʳʰʘʷ ʘʥʘʣʦʛʠʯʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʜʣʷ ʢʫʣʴ-

ʪʫʨ ʠʟ ʠʥʦʨʘʡʦʥʥʳʭ ʩʝʤʷʥ ʥʘ 7%. ʈʘʟʣʠʯʠʡ ʧʦ ʩʨʝʜʥʝʡ ʚʳʩʦʪʝ ʜʨʝʚʦʩʪʦʝʚ ʥʝ ʚʳʷʚʣʝʥʦ 

(16,5ʤ). ɿʘʧʘʩ ʩʪʚʦʣʦʚʦʡ ʜʨʝʚʝʩʠʥʳ ʩʦʩʥʳ ʚ ʢʫʣʴʪʫʨʘʭ ʠʟ ʠʨʢʫʪʩʢʠʭ ʩʝʤʷʥ ʩʦʩʪʘʚʠʣ 210 

ʤį*ʛʘ
-1
, ʯʪʦ ʥʘ 27% ʙʦʣʴʰʝ, ʯʝʤ ʠʟ ʤʝʩʪʥʳʭ.  

ʅʘ ʤʦʤʝʥʪ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʬʦʨʤʝ ʜʨʝʚʝʩʥʳʭ 

ʩʪʚʦʣʦʚ ʥʝ ʚʳʷʚʣʝʥʦ. ʇʨʠ ʨʘʚʥʳʭ ʩʨʝʜʥʠʭ ʚʳʩʦʪʘʭ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʬʦʨʤʳ - q2, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʥʠʞʥʶʶ ʙʦʣʝʝ ʮʝʥʥʫʶ ʯʘʩʪʴ ʩʪʚʦʣʘ, ʦʪʣʠʯʘʶʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʜʥʫ ʛʝʥʝʨʘʣʴʥʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ. 
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ʊʘʙʣʠʮʘ 1 - ʌʝʥʦʪʠʧʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʢʫʣʴʪʫʨ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ 

ʇʦʢʘʟʘʪʝʣʴ 

ʄʝʩʪʦ ʩʙʦʨʘ ʩʝʤʷʥ 
ɼʦʩʪʦʚʝʨʥʦʩʪʴ 

ʨʘʟʣʠʯʠʡ 

ʚʘʨʠʘʥʪʦʚ 

ʅʷʥʜʦʤ-

ʩʢʠʡ 

ʣʝʩʭʦʟ 

ʀʨʢʫʪʩʢʘʷ 

ʦʙʣʘʩʪʴ 

ʂʦʵʬʬʠʮʠʝʥʪ ʬʦʨʤʳ,  q2. 0,73°0,02 0,72°0,01 0,45 

ɺʳʭʦʜ ʜʝʣʦʚʦʡ ʜʨʝʚʝʩʠʥʳ, % 83 85 - 

ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʙʝʩʩʫʯʢʦʚʦʡ ʟʦʥʳ,  ʤ 0,67°0,05 0,61°0,04 0,94 

ʂʦʣʠʯʝʩʪʚʦ ʥʘ 1 ʧʦʛʦʥʥʳʡ ʤʝʪʨ, ʰʪ:    

     ʞʠʚʳʭ ʩʫʯʴʝʚ 4,1°0,4 4,3°0,3 0,42 

     ʩʫʭʠʭ ʩʫʯʴʝʚ 4,9°0,4 4,4°0,3 0,98 

ɼʠʘʤʝʪʨ ʫ ʦʩʥʦʚʘʥʠʷ ʩʫʯʢʦʚ, ʩʤ 1,3°0,1 1,3°0,1 - 

ʉʨʝʜʥʷʷ ʜʣʠʥʘ ʩʫʯʢʦʚ,  ʩʤ 57,1°12,8 62,2°14,9 0,26 

 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʪʦʚʘʨʥʫʶ ʩʪʨʫʢʪʫʨʫ ʜʨʝʚʦʩʪʦʝʚ, ʤʦʞʥʦ ʪʘʢʞʝ ʩʫʜʠʪʴ ʦʙ ʝʝ ʦʜʥʦʨʦʜ-

ʥʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʘʭ ʢʫʣʴʪʫʨ. ʇʨʝʚʳʰʝʥʠʝ ʧʦ ʚʳʭʦʜʫ ʜʝʣʦʚʦʡ ʜʨʝʚʝʩʠʥʳ ʚ ʢʫʣʴ-

ʪʫʨʘʭ ʩʦʩʥʳ ʠʟ ʠʨʢʫʪʩʢʠʭ ʩʝʤʷʥ ʩʦʩʪʘʚʣʷʝʪ ʣʠʰʴ 2%, ʯʪʦ ʥʝ ʚʳʭʦʜʠʪ ʟʘ ʧʨʝʜʝʣʳ ʧʨʠʥʷ-

ʪʦʡ ʚ ʪʘʢʩʘʮʠʠ ʪʦʯʥʦʩʪʠ. 

ɼʣʠʥʘ ʙʝʩʩʫʯʢʦʚʦʡ ʟʦʥʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʧʨʦʮʝʩʩ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʯʠʱʝʥʠʷ ʩʪʚʦʣʦʚ, 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʘʨʴʠʨʫʝʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʠʘʤʝʪʨʘ ʩʪʚʦʣʘ (ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʴʠʨʦʚʘʥʠʷ ʩʦʩʪʘ-

ʚʠʣ ʜʣʷ ʫʯʘʩʪʢʘ ʠʟ ʤʝʩʪʥʳʭ ʩʝʤʷʥ 49%, ʠʟ ʠʨʢʫʪʩʢʠʭ - 41%). ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞ-

ʜʫ ʜʠʘʤʝʪʨʦʤ ʩʪʚʦʣʘ ʠ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʙʝʩʩʫʯʢʦʚʦʡ ʟʦʥʳ ʩʦʩʪʘʚʠʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

0,36°0,12 ʠ 0,39°0,12, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʫʤʝʨʝʥʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ. ʉʫʱʝʩʪʚʝʥ-

ʥʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʙʝʩʩʫʯʢʦʚʦʡ ʟʦʥʳ ʤʝʞʜʫ ʚʘʨʠʘʥʪʘʤʠ ʥʝ ʚʳʷʚʣʝʥʦ. 

ʅʘ ʦʜʥʦʤ ʧʦʛʦʥʥʦʤ ʤʝʪʨʝ ʩʪʚʦʣʘ ʚ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʘʨʠʘʥʪʘʭ ʦʙʨʘʟʫʝʪʩʷ ʚ ʩʨʝʜʥʝʤ 

ʧʦ 9 ʩʫʯʢʦʚ. ʉʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʩʫʯʢʦʚ ʥʘ 1 ʧʦʛʦʥʥʳʡ ʤʝʪʨ ʤʝʞʜʫ 

ʚʘʨʠʘʥʪʘʤʠ ʪʘʢʞʝ ʥʝ ʦʪʤʝʯʝʥʦ (ʧʦʢʘʟʘʪʝʣʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʩʦʩʪʘʚʠʣ ʜʣʷ ʞʠʚʳʭ ʠ 

ʩʫʭʠʭ ʩʫʯʴʝʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 0,42 ʠ 0,98). 

ʆʧʨʝʜʝʣʝʥʥʳʝ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʦʚ ʢʫʣʴʪʫʨ ʩʨʝʜʥʠʝ ʜʠʘʤʝʪʨ ʫ ʦʩʥʦʚʘʥʠʷ ʠ ʜʣʠ-

ʥʘ ʩʫʯʴʝʚ ʦʪʣʠʯʘʶʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʠ ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʦʜʥʦʡ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʧʦʟʚʦʣʠʣʠ ʚʳʷʚʠʪʴ ʩʫʱʝʩʪʚʝʥ-

ʥʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʦʩʥʦʚʥʳʤ ʬʝʥʦʪʠʧʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʯʝʩʪʚʘ ʤʝʞʜʫ ʚʘʨʠʘʥʪʘʤʠ 

ʢʫʣʴʪʫʨ. ʋʯʠʪʳʚʘʷ ʧʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ, ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ɺ.ʗ. ʇʦ-

ʧʦʚʘ ʠ ʇ.ʀ. ɺʦʡʯʘʣʷ (1965), ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʨ-

ʢʫʪʩʢʠʭ ʩʝʤʷʥ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʥʘ ʣʝʛʢʠʭ ʧʦʯʚʘʭ 

ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ. 
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ʉʆʉʊʆʗʅʀɽ ɼʀʂʆʇʃʆɼʆɺʓʍ ɻʈʋʐɽɺʓʍ ʅɸʉɸɾɼɽʅʀʁ  

ɺ ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ 
 

ʂʦʩʠʮʳʥ ɺ.ʅ. (ʈʦʩʣʝʩʭʦʟ, ʛ.ʄʦʩʢʚʘ, ʈʌ) 
 

The condition of wild pear forest stands in the forest fund of Russian Federation is consid-

ered. The accounts of the biological and exploitable stock of pear fruits in wild forest stands are 

resulted. The technologies of intermediate felling in wild pear forest stands and measures on 

their reproduction are described. The recommendations for protection of wild pear forest stands 

are given. 
 

ɻʨʫʰʘ ʣʝʩʥʘʷ (ʠʣʠ ʛʨʫʰʘ ʜʠʢʘʷ, ʛʨʫʰʘ ʜʠʯʢʘ) ʠʟ ʩʝʤʝʡʩʪʚʘ ʨʦʟʦʮʚʝʪʥʳʭ (Pyrus 

communis L.) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʝʨʝʚʦ ʚʳʩʦʪʦʡ ʚ ʧʨʝʜʛʦʨʥʳʭ ʠ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʉʝʚʝʨ-

ʥʦʛʦ ʂʘʚʢʘʟʘ ʜʦ 24-26 ʤ ʚ ʯʠʩʪʳʭ ʩʦʤʢʥʫʪʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʠ ʜʦ 14-16 ʤ ʚ ʩʚʦʙʦʜʥʦʤ ʩʪʦʷ-

ʥʠʠ, ʘ ʚ ʫʩʣʦʚʠʷʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ʏʝʨʥʦʟʝʤʴʷ  ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ - 15-17 ʤ ʠ 8-13 ʤ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʇʦ ʜʘʥʥʳʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʯʝʪʘ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʈʦʩʩʠʠ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 1 ʷʥʚʘʨʷ 

2004 ʛʦʜʘ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʜʠʢʦʧʣʦʜʦʚʳʭ ʛʨʫʰʝʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 16.5 ʪʳʩ.ʛʘ: ʚ 

ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʢʨʘʝ 12.2 ʪʳʩ.ʛʘ (ʚ ʪ.ʯ. ʚ ɸʧʰʝʨʦʥʩʢʦʤ ʣʝʩʭʦʟʝ 2377 ʛʘ , ʍʘʜʳʞʝʥʩʢʦʤ 

1534, ɻʦʨʷʯʝ-ʂʣʶʯʝʚʩʢʦʤ 1421), ʈʝʩʧʫʙʣʠʢʝ ɸʜʳʛʝʷ 2.3,  ʏʝʯʝʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ 0.7,  ʂʘ-

ʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʠ ʈʝʩʧʫʙʣʠʢʝ ʉʝʚʝʨʥʘʷ ʆʩʝʪʠʷ-ɸʣʘʥʠʷ ʧʦ 0.2, ʂʘʨʘʯʘʝ-

ʚʦ-ʏʝʨʢʝʩʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʠ ʈʝʩʧʫʙʣʠʢʝ ɼʘʛʝʩʪʘʥ ʧʦ 0.1, ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ 0.4, ɺʦʣ-

ʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ 0.2, ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ 0.1 ʪʳʩ.ʛʘ. ʇʣʦʱʘʜʴ ʜʠʢʦʧʣʦʜʦʚʳʭ ʛʨʫʰʝʚʳʭ 

ʥʘʩʘʞʜʝʥʠʡ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʷʚʣʷʝʪʩʷ ʩʪʘʙʠʣʴʥʦʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ  ʜʝ-

ʩʷʪʢʦʚ ʣʝʪ. ʇʦ ʜʘʥʥʳʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʯʝʪʘ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 01.01.1966 

ʛ. ʠʭ ʧʣʦʱʘʜʴ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʦʩʪʘʚʣʷʣʘ 16.8 ʪʳʩ.ʛʘ, ʚ ʪ.ʯ. ʚ ʂʨʘʩʥʦʜʘʨʩʢʦʤ 

ʢʨʘʝ ʠ ʈʝʩʧʫʙʣʠʢʝ ɸʜʳʛʝʷ 15.3 ʪʳʩ.ʛʘ, ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 01.01.1983 ʛ. ï 17.0 ʪʳʩ.ʛʘ, ʧʦ ʩʦ-

ʩʪʦʷʥʠʶ ʥʘ 01.01.1993 ʛ. ï 16.3 ʪʳʩ.ʛʘ. 

ʉʦʛʣʘʩʥʦ ʩʚʦʜʥʦʤʫ ʣʝʩʦʫʩʪʨʦʠʪʝʣʴʥʦʤʫ ʧʨʦʝʢʪʫ ʚʝʜʝʥʠʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʘ ʪʝʨ-

ʨʠʪʦʨʠʠ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʥʘʩʘʞʜʝʥʠʷ ʛʨʫʰʠ ʣʝʩʥʦʡ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ ʩʨʝʜʥʠʝ ʪʘʢ-

ʩʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʚʦʟʨʘʩʪ 77 ʣʝʪ, ʢʣʘʩʩ ʙʦʥʠʪʝʪʘ 3.0, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʣʥʦʪʘ 

ʜʨʝʚʦʩʪʦʷ  0.61, ʩʨʝʜʥʠʡ ʟʘʧʘʩ ʥʘ 1 ʛʘ ʩʧʝʣʳʭ ʠ ʧʝʨʝʩʪʦʡʥʳʭ ʥʘʩʘʞʜʝʥʠʡ  171 ʢʫʙ.ʤ, 

ʩʨʝʜʥʠʡ ʟʘʧʘʩ ʥʘ 1 ʛʘ ʧʦʢʨʳʪʳʭ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʟʝʤʝʣʴ 144 ʢʫʙ.ʤ., ʩʨʝʜʥʝʝ ʠʟʤʝ-

ʥʝʥʠʝ ʟʘʧʘʩʘ ʥʘ 1 ʛʘ ʧʦʢʨʳʪʳʭ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʟʝʤʝʣʴ 1.4 ʢʫʙ.ʤ., ʪʝʢʫʱʝʝ ʠʟʤʝ-

ʥʝʥʠʝ ʟʘʧʘʩʘ ʥʘ 1 ʛʘ ʧʦʢʨʳʪʳʭ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʥɹʦʩʪʴʶ ʟʝʤʝʣʴ 1.2 ʢʫʙ.ʤ.  

ʉʨʝʜʠ ʜʠʢʦʧʣʦʜʦʚʳʭ ʛʨʫʰʝʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʧʨʝʦʙʣʘʜʘʶʪ ʩʧʝʣʳʝ ʠ ʧʝʨʝʩʪʦʡʥʳʝ, ʥʘ 

ʥʠʭ ʧʨʠʭʦʜʠʪʩʷ 53% ʦʙʱʝʡ ʧʣʦʱʘʜʠ, ʥʘ ʧʨʠʩʧʝʚʘʶʱʠʝ ï 14.7%, ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʝ ï 

30.5%, ʤʦʣʦʜʥʷʢʠ ï 1.8 %.  

ɹʦʣʴʰʫʶ ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʣʦʜʳ ʛʨʫʰʠ ʣʝʩʥʦʡ, ʢʦʪʦʨʳʝ ʫʧʦʪʨʝʙ-

ʣʷʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚ ʧʝʨʝʨʘʙʦʪʘʥʥʦʤ ʚʠʜʝ. ɺ ʥʠʭ ʩʦʜʝʨʞʠʪʩʷ ʜʦ 13% ʩʘʭʘʨʦʚ, ʧʨʝʜʩʪʘʚ-

ʣʝʥʥʳʭ ʚ ʦʩʥʦʚʥʦʤ ʤʦʥʦʩʘʭʘʨʠʜʘʤʠ, 0.12-0.19 % ʷʙʣʦʯʥʦʡ, ʣʠʤʦʥʥʦʡ ʠ ʘʩʢʦʨʙʠʥʦʚʦʡ 

ʢʠʩʣʦʪ, ʜʦ 4% ʧʝʢʪʠʥʦʚ, ʜʫʙʠʣʴʥʳʝ ʠ ʘʟʦʪʠʩʪʳʝ ʚʝʱʝʩʪʚʘ, ʢʘʨʦʪʠʥ, ʚʠʪʘʤʠʥʳ ɺ1, ʈʈ, ʜʦ 

2.5% ʢʣʝʪʯʘʪʢʠ. ʇʣʦʜʳ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʥʘʧʠʪʢʦʚ, ʢʦʤʧʦʪʦʚ, ʢʠʩʝ-

ʣʝʡ, ʵʩʩʝʥʮʠʡ, ʧʦʚʠʜʣʘ, ʜʞʝʤʦʚ, ʠʭ ʩʫʰʘʪ ʠ ʢʦʥʩʝʨʚʠʨʫʶʪ, ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʩʥʠʞʝʥʠʷ ʢʠ-

ʩʣʦʪʥʦʩʪʠ ʠ ʪʝʨʧʢʦʩʪʠ ʜʨʫʛʠʭ ʧʣʦʜʦʚʳʭ ʩʦʢʦʚ.  

ʈʘʟʨʘʙʦʪʘʥʳ ʥʦʨʤʘʪʠʚʥʳʝ ʪʘʙʣʠʮʳ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ   ʫʨʦʞʘʡ 

ʧʣʦʜʦʚ ʩ ʦʜʥʦʛʦ ʜʝʨʝʚʘ (ʚ ʢʛ) ʩ  ʚʭʦʜʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ: ʙʘʣʣ ʫʨʦʞʘʷ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʡ 

ʛʣʘʟʦʤʝʨʥʦ, ʠ ʩʪʝʧʝʥʴ ʨʘʟʚʠʪʠʷ ʢʨʦʥʳ ʩ ʫʯʝʪʦʤ ʨʘʟʤʝʨʘ ʧʨʦʝʢʮʠʠ ʢʨʦʥʳ ʠ ʫʨʦʞʘʡ ʧʣʦʜʦʚ 

ʯʠʩʪʳʭ ʛʨʫʰʝʚʳʭ  ʥʘʩʘʞʜʝʥʠʡ (ʪ/ʛʘ) ʜʣʷ ʢʘʞʜʦʛʦ ʙʘʣʣʘ ʧʣʦʜʦʥʦʰʝʥʠʷ ʠ ʢʣʘʩʩʘ ʙʦʥʠʪʝ-

ʪʘ ʩ ʛʨʘʜʘʮʠʷʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʣʥʦʪʳ ʠ ʚʦʟʨʘʩʪʘ (ʦʪ 30 ʜʦ 100 ʣʝʪ) ʥʘʩʘʞʜʝʥʠʷ. ʇʨʠ 
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ʩʨʝʜʥʝʤ ʙʘʣʣʝ ʧʣʦʜʦʥʦʰʝʥʠʷ ʚ ʩʨʝʜʥʝʧʦʣʥʦʪʥʳʭ ʜʨʝʚʦʩʪʦʷʭ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʷʷ ʫʨʦʞʘʡ-

ʥʦʩʪʴ ʧʣʦʜʦʚ ʛʨʫʰʠ  ʩʦʩʪʘʚʣʷʝʪ: ʚ ʚʦʟʨʘʩʪʝ 30-40 ʣʝʪ ï 0.52 ʪ/ʛʘ, 50-60 ʣʝʪ -  0.76, 70-80 

ʣʝʪ ï 1.01, 90-100 ʣʝʪ ï 1.26 ʪ/ʛʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʜʘʥʥʳʭ ʥʘʤʠ ʙʳʣ ʨʘʩʩʯʠʪʘʥ ʩʨʝʜʥʠʡ 

ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʟʘʧʘʩ ʧʣʦʜʦʚ ʜʠʢʦʨʘʩʪʫʱʝʡ ʛʨʫʰʠ ʚ ʣʝʩʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʦʮʝʥʠ-

ʚʘʝʤʳʡ ʚ 16.3 ʪʳʩ.ʪ. 

ɺ ʩʨʝʜʥʝʤ ʝʞʝʛʦʜʥʦ ʦʢʦʣʦ 20% ʚʩʝʛʦ ʫʨʦʞʘʷ ʛʨʫʰʠ ʧʦʚʨʝʞʜʘʝʪʩʷ ʚʨʝʜʠʪʝʣʷʤʠ (ʩʦ-

ʥʝʡ-ʧʦʣʯʢʦʤ, ʣʠʯʠʥʢʘʤʠ ʩʝʤʝʥʦʝʜʘ), 15% ʧʦʨʘʞʘʝʪʩʷ ʙʦʣʝʟʥʷʤʠ. ʋʯʠʪʳʚʘʷ ʪʘʢʞʝ, ʯʪʦ 

ʦʢʦʣʦ 15% ʫʨʦʞʘʷ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʫʧʥʳʤ ʜʣʷ ʩʙʦʨʘ (ʜʨʝʚʦʩʪʦʠ ʧʨʦʠʟʨʘʩʪʘʶʪ ʚʜʘʣʠ ʦʪ 

ʧʦʜʲʝʟʜʥʳʭ ʧʫʪʝʡ ʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʥʘ ʢʨʫʪʳʭ ʛʦʨʥʳʭ ʩʢʣʦʥʘʭ) ʠ ʩ ʫʯʝʪʦʤ ʧʦʪʝʨʴ 

ʫʨʦʞʘʷ ʧʨʠ ʩʙʦʨʝ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ (10%), ʪʦ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʡ ʟʘʧʘʩ ʧʣʦʜʦʚ ʜʠʢʦʡ 

ʛʨʫʰʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 40% ʦʪ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ, ʪ.ʝ. 6,5 ʪʳʩ.ʪ. 

ʆʜʥʠʤ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʨ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʜʠʢʦʧʣʦʜʦʚʳʭ ʛʨʫʰʝʚʳʭ ʥʘʩʘʞʜʝʥʠʡ 

ʷʚʣʷʶʪʩʷ ʨʫʙʢʠ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. ʆʥʠ ʧʨʦʚʦʜʷʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʅʘʩʪʘʚ-

ʣʝʥʠʝʤ ʧʦ ʨʫʙʢʘʤ ʫʭʦʜʘ ʚ ʛʦʨʥʳʭ ʣʝʩʘʭ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ, ʫʪʚʝʨʞʜʝʥʥʳʤ ʧʨʠʢʘʟʦʤ ʈʦʩ-

ʣʝʩʭʦʟʘ ʦʪ 28.09.93 ˉ253, ʠ  ʈʝʢʦʤʝʥʜʘʮʠʷʤʠ ʧʦ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠ ʧʦʚʳ-

ʰʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʜʠʢʦʨʘʩʪʫʱʠʭ ʧʣʦʜʦʚʳʭ ʧʦʨʦʜ ʥʘ ʉʝʚʝʨʥʦʤ ʂʘʚʢʘʟʝ (1985).   

ʈʫʙʢʠ ʫʭʦʜʘ ʚ ʛʨʫʰʝʚʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʧʨʝʜʥʘʟʥʘʯʘʶʪʩʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʧʦ-

ʚʳʰʝʥʠʷ ʚ ʥʠʭ ʜʦʣʠ ʧʣʦʜʦʚʳʭ ʜʝʨʝʚʴʝʚ ʠ ʫʣʫʯʰʝʥʠʷ ʦʩʚʝʱʝʥʠʷ ʩ ʮʝʣʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʦʙʲʝʤʥʦʡ ʢʨʦʥʳ. ʇʦʵʪʦʤʫ ʜʨʝʚʦʩʪʦʠ ʩ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʨʘʱʠʚʘʪʴ ʚ ʩʦ-

ʩʪʦʷʥʠʠ ʩʨʝʜʥʝʡ ʧʦʣʥʦʪʳ. ʋʭʦʜ ʟʘ ʥʠʤʠ ʩʣʝʜʫʝʪ ʥʘʯʠʥʘʪʴ ʨʘʥʦ: ʩ ʧʷʪʠʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʚ 

ʥʘʩʘʞʜʝʥʠʷʭ ʩ ʫʯʘʩʪʠʝʤ ʜʠʢʦʧʣʦʜʦʚʳʭ ʠ ʩ ʜʝʩʷʪʠʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʚ ʥʘʩʘʞʜʝʥʠʷʭ ʩ ʠʭ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ. ʇʝʨʠʦʜʠʯʥʦʩʪʴ - ʯʝʨʝʟ 5 ʣʝʪ ʜʦ 30-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʠ ʯʝʨʝʟ 10 ʣʝʪ ï 

ʩʪʘʨʰʝ 30-ʣʝʪʥʝʛʦ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʫʭʦʜʘ ʜʦ 30 ʣʝʪ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 30-50% ʟʘʧʘʩʘ. ʀʥ-

ʪʝʥʩʠʚʥʳʝ ʨʫʙʢʠ ʫʭʦʜʘ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 30 ʣʝʪ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʘʟʨʘʩʪʘʥʠʝ ʢʨʦʥ ʠ ʫʩʢʦʨʝʥʠʝ 

ʥʘʩʪʫʧʣʝʥʠʷ ʧʣʦʜʦʥʦʰʝʥʠʷ. ʅʘ ʩʢʣʦʥʘʭ ʢʨʫʪʠʟʥʦʡ ʜʦ 20
0 
ʦʧʪʠʤʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʪʘ 

0.5-0.6, ʥʘ ʙʦʣʝʝ ʢʨʫʪʳʭ ï 0.6-0.7. ʌʦʨʤʠʨʫʶʪʩʷ ʜʨʝʚʦʩʪʦʠ ʩ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʨʘʚʥʦʤʝʨ-

ʥʳʤ ʨʘʟʤʝʱʝʥʠʝʤ ʜʝʨʝʚʴʝʚ ʧʦ ʧʣʦʱʘʜʠ ʫʯʘʩʪʢʘ ʚ ʮʝʣʷʭ ʩʦʟʜʘʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ 

ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠ ʜʣʠʪʝʣʴʥʦʛʦ ʧʣʦʜʦʥʦʰʝʥʠʷ. ʇʨʠʤʝʥʷʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʤʝʪʦʜ ʨʘʚʥʦ-

ʤʝʨʥʦʛʦ ʨʘʟʨʝʞʠʚʘʥʠʷ ʩ ʫʭʦʜʦʤ ʟʘ ʮʝʣʝʚʳʤʠ ʩʝʤʝʥʥʳʤʠ ʜʝʨʝʚʴʷʤʠ. ɺ ʈʝʢʦʤʝʥʜʘʮʠʷʭ ʧʦ 

ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠ ʧʦʚʳʰʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʜʠʢʦʨʘʩʪʫʱʠʭ ʧʣʦʜʦʚʳʭ 

ʧʦʨʦʜ ʥʘ ʉʝʚʝʨʥʦʤ ʂʘʚʢʘʟʝ ʧʨʠʚʦʜʷʪʩʷ ʪʘʙʣʠʮʳ ʩ ʦʧʪʠʤʘʣʴʥʳʤ ʯʠʩʣʦʤ ʜʝʨʝʚʴʝʚ, ʦʩʪʘʚ-

ʣʷʝʤʳʭ ʥʘ 1 ʛʘ ʧʦʩʣʝ ʨʫʙʦʢ ʫʭʦʜʘ,  ʚ ʥʘʩʘʞʜʝʥʠʷʭ ʨʘʟʥʳʭ ʢʣʘʩʩʦʚ ʙʦʥʠʪʝʪʘ ʥʘ ʩʢʣʦʥʘʭ 

ʨʘʟʣʠʯʥʦʡ ʢʨʫʪʠʟʥʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʜʨʝʚʦʩʪʦʷ (ʦʪ 10 ʜʦ 100 ʣʝʪ). 

ɺ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ ʜʠʢʦʧʣʦʜʦʚʳʭ ʛʨʫʰʝʚʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʧʨʦʠʟʚʦʜʷʪʩʷ ʪʘʢʞʝ ʠ 

ʜʨʫʛʠʝ ʨʘʙʦʪʳ ʧʦ ʫʭʦʜʫ: ʩʘʥʠʪʘʨʥʳʝ ʨʫʙʢʠ ʩ ʫʜʘʣʝʥʠʝʤ ʩʫʭʦʩʪʦʷ, ʬʘʫʪʥʳʭ ʜʝʨʝʚʴʝʚ,  ʚʳ-

ʨʫʙʢʘ ʢʫʩʪʘʨʥʠʢʦʚʦʛʦ ʧʦʜʣʝʩʢʘ, ʚʳʨʝʟʢʘ ʩʫʭʠʭ, ʧʦʣʦʤʘʥʥʳʭ ʠ ʙʦʣʴʥʳʭ ʚʝʪʚʝʡ ʫ ʧʣʦʜʦ-

ʚʳʭ ʜʝʨʝʚʴʝʚ ʚ ʦʩʝʥʥʠʡ ʠʣʠ ʟʠʤʥʠʡ ʧʝʨʠʦʜʳ, ʟʘʤʘʟʢʘ ʜʫʧʝʣ, ʚʳʣʦʤʢʘ ʠ ʫʜʘʣʝʥʠʝ ʢʫʩʪʦʚ 

ʦʤʝʣʳ, ʦʯʠʩʪʢʘ ʦʪ ʭʚʦʨʦʩʪʘ. 

ɺ ʩʧʝʣʳʭ ʜʠʢʦʧʣʦʜʦʚʳʭ ʛʨʫʰʝʚʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʨʫʙʢʠ ʦʙʥʦʚʣʝ-

ʥʠʷ. ʆʙʥʦʚʣʝʥʠʝ ʥʘʩʘʞʜʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʧʝʨʠʦʜ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʛʦ ʩʥʠʞʝʥʠʷ ʧʣʦ-

ʜʦʥʦʰʝʥʠʷ. ɺ ʨʫʙʢʫ ʜʦʣʞʥʳ ʥʘʟʥʘʯʘʪʴʩʷ ʩʧʝʣʳʝ ʜʨʝʚʦʩʪʦʠ ʛʨʫʰʠ, ʢʦʪʦʨʳʝ ʚ ʪʝʯʝʥʠʝ ʧʦ-

ʩʣʝʜʥʠʭ ʧʷʪʠ ʣʝʪ ʥʝ ʧʣʦʜʦʥʦʩʠʣʠ. ʋʜʘʣʝʥʠʝ ʚʪʦʨʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʜʨʝʚʝʩʥʳʭ ʷʨʫʩʦʚ ʚ ʥʠʭ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʦʜʠʪʴ ʩʨʘʟʫ ʞʝ; ʧʝʨʚʦʛʦ ʷʨʫʩʘ - ʚ 2-3 ʧʨʠʝʤʘ. 

ɻʨʫʰʘ ʣʝʩʥʘʷ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʝʤʝʥʘʤʠ, ʥʦ ʠ ʜʘʝʪ ʧʦʨʦʩʣʴ ʦʪ ʧʥʷ. 

ʆʜʥʘʢʦ ʚ ʜʠʢʦʧʣʦʜʦʚʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʤʝʥʳ ʩʧʝʣʦʛʦ ʣʝʩʘ ʤʦʣʦʜ-

ʥʷʢʘʤʠ ʪʦʡ ʞʝ ʧʦʨʦʜʳ, ʪ.ʢ. ʧʦʜʨʦʩʪ ʛʨʫʰʠ ʪʨʝʙʫʝʪ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʚʝʪʘ, ʚ ʦʪʣʠʯʠʝ, ʥʘ-

ʧʨʠʤʝʨ, ʦʪ ʧʨʦʠʟʨʘʩʪʘʶʱʝʛʦ ʧʦ ʩʦʩʝʜʩʪʚʫ ʜʫʙʘ. ɺ ʥʘʩʘʞʜʝʥʠʠ ʚʩʭʦʜʳ ʛʨʫʰʠ ʦʙʳʯʥʦ ʛʠʙʥʫʪ ʠʟ-

ʟʘ ʠʭ ʥʝʚʳʩʦʢʦʡ ʪʝʥʝʚʳʥʦʩʣʠʚʦʩʪʠ. ʅʘʠʤʝʥʴʰʘʷ ʦʩʚʝʱʝʥʥʦʩʪʴ, ʧʨʠ ʢʦʪʦʨʦʡ ʩʝʷʥʮʳ ʛʨʫʰʠ ʤʦ-
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ʛʫʪ ʥʦʨʤʘʣʴʥʦ ʨʘʟʚʠʚʘʪʴʩʷ - 13% ʦʪ ʧʦʣʥʦʡ ʦʩʚʝʱʝʥʥʦʩʪʠ. ʅʝʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ ʥʠʭ ʪʘʢʞʝ 

ʤʦʱʥʳʡ ʩʣʦʡ ʧʦʜʩʪʠʣʢʠ ʠ ʦʧʘʚʰʠʭ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʜʫʙʦʚʳʭ, ʣʠʩʪʴʝʚ. 

ʇʦʵʪʦʤʫ ʨʫʙʢʠ ʦʙʥʦʚʣʝʥʠʷ ʩʣʝʜʫʝʪ ʧʣʘʥʠʨʦʚʘʪʴ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʤʝʨ ʩʦ-

ʜʝʡʩʪʚʠʷ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʚʦʟʦʙʥʦʚʣʝʥʠʶ, ʢʦʪʦʨʦʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʜʦ 

ʨʫʙʢʠ ʚ ʫʨʦʞʘʡʥʳʡ ʛʦʜ ʧʫʪʝʤ ʧʦʣʦʩʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʧʦʯʚʳ ʠ ʩ ʨʘʟʨʝʰʝʥʠʝʤ ʚʳʧʘʩʘ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʢʦʪʦʨʳʡ, ʧʦʝʜʘʷ ʧʣʦʜʳ, ʟʘʪʝʤ ʨʘʩʩʝʠʚʘʝʪ ʩʝʤʝʥʘ ʚʤʝʩʪʝ ʩ ʵʢʩ-

ʢʨʝʤʝʥʪʘʤʠ ʚʦ ʚʟʨʳʭʣʝʥʥʫʶ ʢʦʧʳʪʘʤʠ ʧʦʯʚʫ. ʇʦʩʣʝ ʞʝ ʧʦʷʚʣʝʥʠʷ ʚʩʭʦʜʦʚ ʫʯʘʩʪʦʢ ʦʛʦ-

ʨʘʞʠʚʘʝʪʩʷ ʩ ʟʘʧʨʝʱʝʥʠʝʤ ʚʳʧʘʩʘ. ʉʦʭʨʘʥʷʝʪʩʷ ʧʦʨʦʩʣʝʚʦʝ ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʜʠʢʦʧʣʦʜʦ-

ʚʳʭ. ɾʠʟʥʝʩʧʦʩʦʙʥʘʷ ʧʦʨʦʩʣʴ  ʚʦʟʤʦʞʥʘ ʥʘ ʧʥʷʭ ʜʦ 90 ʣʝʪ. 

ɼʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʨʘʟʨʘʙʦʪʘʥʳ ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʙʦʨʫ ʩʝ-

ʤʷʥ, ʠʭ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʝ ʠ ʚʳʨʘʱʠʚʘʥʠʶ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʛʨʫʰʠ ʢʘʚʢʘʟ-

ʩʢʦʡ (1984). ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʈʝʢʦʤʝʥʜʘʮʠʷʤ ʩʝʤʝʥʘ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʣʥʦʟʝʨʥʠʩʪʳʤʠ ʠ 

ʟʜʦʨʦʚʳʤʠ. ʉʦʙʠʨʘʪʴ ʧʣʦʜʳ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʩʝʤʷʥ ʥʘʜʦ ʩ ʜʝʨʝʚʴʝʚ, ʜʘʶʱʠʭ ʢʨʫʧʥʳʝ, 

ʚʢʫʩʥʳʝ ʧʣʦʜʳ ʩ ʥʝʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʢʘʤʝʥʠʩʪʳʭ ʢʣʝʪʦʢ. ʇʨʠ ʩʦʙʣʶʜʝʥʠʠ ʘʛʨʦʪʝʭʥʠʯʝ-

ʩʢʠʭ ʧʨʘʚʠʣ ʤʦʞʥʦ ʟʘ ʦʜʠʥ ʛʦʜ ʧʦʣʫʯʠʪʴ 0.5 ʤʣʥ. ʰʪ. ʩʪʘʥʜʘʨʪʥʳʭ ʩʝʷʥʮʝʚ ʩ 1 ʛʘ.  ʆʧʨʝ-

ʜʝʣʷʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʜʠʢʦʧʣʦʜʦʚʳʭ ʷʚʣʷʝʪʩʷ ʛʣʫʙʠʥʘ ʢʦʨʥʝ-

ʦʙʠʪʘʝʤʦʛʦ ʩʣʦʷ, ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʠ ʩʚʝʪʦʚʳʝ ʫʩʣʦʚʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʦʙʲʝʤʥʦʡ ʢʨʦʥʳ. ʅʘ ʣʝʩʦʢʫʣʴʪʫʨʥʳʭ ʧʣʦʱʘʜʷʭ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ ʟʘʣʝʛʘʥʠʷ ʛʨʘʚʠʷ ʠʣʠ ʩʣʠ-

ʪʦʛʦ ʛʦʨʠʟʦʥʪʘ ʙʣʠʞʝ, ʯʝʤ ʥʘ 1 ʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ. ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʩʦʟʜʘʚʘʪʴ ʧʦʩʘʜ-

ʢʠ ʜʠʢʦʧʣʦʜʦʚʳʭ ʚ ʩʚʝʞʠʭ ʫʩʣʦʚʠʷʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷ. ɺ ʩʫʭʠʭ ʦʥʠ ʦʙʨʘʟʫʶ ʟʦʥʪʠʢʦʦʙʨʘʟ-

ʥʫʶ ʬʦʨʤʫ ʢʨʦʥʳ, ʧʦʯʪʠ ʥʝ ʜʘʚʘʷ ʧʨʠʨʦʩʪʘ, ʠ ʢ 20-ʪʠ ʛʦʜʘʤ ʚ 2-3 ʨʘʟʘ ʦʪʩʪʘʶʪ ʧʦ ʚʳʩʦʪʝ 

ʦʪ ʧʦʨʦʩʣʝʚʦʛʦ ʚʦʟʦʙʥʦʚʣʝʥʠʷ. 

ɼʠʢʦʧʣʦʜʦʚʳʝ ï ʫʥʠʢʘʣʴʥʦʝ ʷʚʣʝʥʠʝ ʧʨʠʨʦʜʳ, ʦʙʰʠʨʥʳʝ ʠʭ ʤʘʩʩʠʚʳ ʚʦʟʥʠʢʣʠ 

ʚʙʣʠʟʠ ʙʳʚʰʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ʇʦ ʨʝʰʝʥʠʷʤ ʩʭʦʜʦʚ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ ʠ ʩʪʘʥʠʯʥʳʭ 

ʩʦʚʝʪʦʚ ʜʠʢʠʝ ʛʨʫʰʠ ʥʝ ʨʫʙʠʣʠʩʴ ʠ ʚʩʷʯʝʩʢʠ ʦʙʝʨʝʛʘʣʠʩʴ, ʧʦʵʪʦʤʫ ʠʤʝʣʦ ʤʝʩʪʦ ʫʚʝʣʠʯʝ-

ʥʠʝ ʧʣʦʱʘʜʠ ʜʠʢʦʧʣʦʜʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʛʨʫʰʠ ʠʤʝʥʥʦ ʚʙʣʠʟʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ʀʟ-

ʚʝʩʪʥʳ ʜʘʞʝ ʩʚʷʱʝʥʥʳʝ ʜʝʨʝʚʴʷ ʛʨʫʰʠ, ʢʦʪʦʨʳʤ ʧʦʢʣʦʥʷʣʠʩʴ, ʦʩʦʙʝʥʥʦ ʚ ʨʘʡʦʥʝ ɼʠʛʦ-

ʨʠʠ (ʈʝʩʧʫʙʣʠʢʘ ʉʝʚʝʨʥʘʷ ʆʩʝʪʠʷ-ɸʣʘʥʠʷ). 

ʅʝʦʙʭʦʜʠʤʦ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠʥʠʤʘʪʴ ʤʝʨʳ ʧʦ ʦʭʨʘʥʝ ʜʠʢʦʧʣʦʜʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ 

ʛʨʫʰʠ: ʟʘʧʨʝʱʝʥʠʝ ʙʝʩʢʦʥʪʨʦʣʴʥʦʛʦ ʩʙʦʨʘ ʧʣʦʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʣʦʢ ʠ 

ʰʝʩʪʦʚ ʜʦ ʧʝʨʠʦʜʘ ʠʭ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʦʟʨʝʚʘʥʠʷ (ʧʦʪʝʨʠ ʫʨʦʞʘʷ ʩ ʦʜʥʦʛʦ ʜʝʨʝʚʘ ʧʨʠ ʵʪʦʤ 

ʩʦʩʪʘʚʣʷʶʪ 40-150 ʢʛ) ʠ ʦʙʣʘʤʳʚʘʥʠʝʤ ʚʝʪʦʢ ʠ ʧʣʦʜʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʙʦʨʴʙʘ ʩ ʦʤʝʣʦʡ 

(ʥʘ ʦʜʥʦʤ ʜʝʨʝʚʝ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʜʦ 2-3 ʜʝʩʷʪʢʦʚ  ʠ ʙʦʣʝʝ ʢʫʩʪʦʚ ʦʤʝʣʳ, ʢʦʪʦʨʳʝ ʠʥʦ-

ʛʜʘ ʙʫʢʚʘʣʴʥʦ ʦʙʣʝʧʣʷʶʪ ʢʨʦʥʫ), ʧʨʠʚʦʜʷʱʝʡ ʢ ʦʩʣʘʙʣʝʥʠʶ ʧʣʦʜʦʚʳʭ ʜʝʨʝʚʴʝʚ ʠ ʠʭ ʯʘʩ-

ʪʠʯʥʦʤʫ ʫʩʳʭʘʥʠʶ, ʧʨʦʚʝʜʝʥʠʝ ʨʫʙʦʢ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʦʭʨʘʥʘ ʦʪ ʧʦʞʘʨʦʚ. 

ɺʩʝ ʵʪʦ ʜʦʣʞʥʦ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʦʭʨʘʥʝʥʠʶ ʜʠʢʦʧʣʦʜʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʠʟ ʛʨʫʰʠ ʣʝʩʥʦʡ 

ʥʘ ʟʝʤʣʷʭ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʈʦʩʩʠʠ. 
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ʆ ʂʈʀʊɽʈʀʗʍ ʇʆʃʅʆʊʓ ɼʈɽɺʆʉʊʆɽɺ  

ʇʈʀ ʀʅɺɽʅʊɸʈʀɿɸʎʀʀ ʃɽʉʅʆɻʆ ʌʆʅɼɸ 

 

ʃʝʙʢʦʚ ɺ.ʌ., ʂʘʧʣʠʥʘ ʅ.ʌ. (ʀʃɸʅ, ʋʩʧʝʥʩʢʦʝ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣ., ʈʌ) 

 

The method of definition of forest density standards for inventory of forestry fund is of-

fered. For this purpose, limiting values of forest density of stratums in the representative objects 

of forest management are used. Developed by authors the scales of basal areas and volumes of 

normal pine forests of stratums on quality classes and age groups in a range 20 - 150 years are 

resulted. 

 

ɸʙʩʦʣʶʪʥʘʷ çʬʠʟʠʯʝʩʢʘʷè ʧʣʦʪʥʦʩʪʴ, ʠʣʠ ʧʦʣʥʦʪʘ, ʜʨʝʚʦʩʪʦʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʪʝʧʝʥʴ ʥʘʩʳʱʝʥʥʦʩʪʠ ʟʘʥʠʤʘʝʤʦʛʦ ʠʤ ʧʨʦʩʪʨʘʥʩʪʚʘ (ʧʣʦʱʘʜʠ) ʦʨʛʘʥʠʯʝʩʢʦʡ ʤʘʩʩʦʡ ʠ 

ʚʳʨʘʞʘʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ ʩʫʤʤ ʧʣʦʱʘʜʝʡ ʩʝʯʝʥʠʡ ʜʝʨʝʚʴʝʚ ʥʘ ʚʳʩʦʪʝ ʛʨʫʜʠ ʠ ʜʨʝʚʝʩʥʦ-

ʛʦ ʟʘʧʘʩʘ ʜʨʝʚʦʩʪʦʷ ʠ ʧʣʦʱʘʜʠ ʫʯʘʩʪʢʘ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʣʥʦʪʘ ʢʦʥʢʨʝʪʥʦʛʦ ʜʨʝʚʦʩʪʦʷ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʦʣʝʡ ʝʛʦ ʘʙʩʦʣʶʪʥʦʡ ʧʦʣʥʦʪʳ ʦʪ ʵʪʘʣʦʥʥʦʡ (ʩʪʘʥʜʘʨʪʥʦʡ, çʥʦʨʤʘʣʴ-

ʥʦʡè, ʧʦʣʥʦʪʳ 1,0). ʆʙʦʩʥʦʚʘʥʥʦʝ ʫʩʪʘʥʦʚʣʝʥʠʝ ʵʪʘʣʦʥʦʚ ʧʦʣʥʦʪʳ ʠʤʝʝʪ ʯʨʝʟʚʳʯʘʡʥʦ 

ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʦʪʨʘʞʘʶʪ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʚʝʣʠʯʠʥʫ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ 

ʧʣʦʜʦʨʦʜʠʷ ʫʩʣʦʚʠʡ ʤʝʩʪʦʦʙʠʪʘʥʠʷ, ʠ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʚʷʟʘʥʳ ʩ ʫʨʦʚʥʝʤ ʚʝʜʝʥʠʷ ʣʝʩ-

ʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʜʦʩʪʠʞʝʥʠʝ ʵʪʘʣʦʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʨʝʚʦʩʪʦʝʚ. ʅʘʩʪʦʷ-

ʱʝʝ ʩʦʦʙʱʝʥʠʝ ʧʦʩʚʷʱʝʥʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʤʝʪʦʜʦʚ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʪʘʥʜʘʨʪʦʚ ʧʦʣʥʦ-

ʪʳ ʜʨʝʚʦʩʪʦʝʚ ʥʘ ʧʨʠʤʝʨʝ ʩʦʩʥʷʢʦʚ ʎʝʥʪʨʘ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ. 

ʕʪʘʣʦʥʥʘʷ ʧʦʣʥʦʪʘ ʧʨʠ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʝʸ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʝʸ ʵʢʩʪʨʝʤʘʣʴ-

ʥʳʡ, ʧʨʝʜʝʣʴʥʳʡ ʫʨʦʚʝʥʴ ʧʨʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʤʦʨʬʦʩʪʨʫʢʪʫʨʳ ʜʨʝʚʦʩʪʦʷ. ʈʘʩ-

ʯʝʪ ʵʪʦʛʦ ʫʨʦʚʥʷ ʩʦʧʨʷʞʝʥ ʩ ʠʟʫʯʝʥʠʝʤ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʦʣʥʦʪʳ ʜʨʝʚʦʩʪʦʝʚ. 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʫʨʦʚʥʝʡ ʩʪʨʫʢʪʫʨʳ ʧʦʣʥʦʪʳ, ʯʪʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʚ [3]. 

ʅʠʟʰʠʤ, ʤʠʢʨʦʩʪʨʫʢʪʫʨʥʳʤ ʫʨʦʚʥʝʤ ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʦʣʥʦʪʳ ʦʪʜʝʣʴʥʦʛʦ ʜʝʨʝʚʘ 

(ʦʪʥʦʰʝʥʠʝ ʝʛʦ ʧʘʨʘʤʝʪʨʦʚ ʢ ʨʘʩʯʝʪʥʦʡ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ) ʚ ʧʨʝʜʝʣʘʭ ʫʯʘʩʪʢʘ, ʥʘ ʢʦʪʦ-

ʨʦʤ ʨʘʟʤʝʱʘʝʪʩʷ 200 ï 250 ʜʝʨʝʚʴʝʚ (ʪʘʢʩʘʮʠʦʥʥʘʷ ʧʨʦʙʥʘʷ ʧʣʦʱʘʜʴ). ʕʣʝʤʝʥʪʘʨʥʘʷ ʝʜʠ-

ʥʠʮʘ ʥʘʙʣʶʜʝʥʠʷ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ï ʧʦʣʥʦʪʘ ʦʪʜʝʣʴʥʦʛʦ ʜʝʨʝʚʘ. ʇʦ ʜʘʥʥʳʤ [2] ʢʦʵʬʬʠ-

ʮʠʝʥʪ ʚʘʨʴʠʨʦʚʘʥʠʷ ʧʣʦʪʥʦʩʪʠ ʦʪʜʝʣʴʥʦʛʦ ʜʝʨʝʚʘ (ʦʪʥʦʰʝʥʠʷ ʦʙʲʝʤʘ ʩʪʚʦʣʘ ʢ ʧʣʦʱʘʜʠ 

ʧʠʪʘʥʠʷ ʜʝʨʝʚʘ) ʚ ʩʦʩʥʷʢʘʭ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 42 ï 66%. ɼʘʣʝʝ ʩʣʝʜʫʶʪ ʤʘʢʨʦʩʪʨʫʢ-

ʪʫʨʥʳʝ ʫʨʦʚʥʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʦʣʥʦʪʳ. ʇʝʨʚʳʡ ʠʟ ʥʠʭ ï ʠʟʤʝʥʯʠʚʦʩʪʴ ʩʨʝʜʥʠʭ ʧʦʣʥʦʪ 

ʜʨʝʚʦʩʪʦʝʚ ʥʘ ʵʣʝʤʝʥʪʘʨʥʳʭ ʫʯʘʩʪʢʘʭ ï ʢʨʫʛʦʚʳʭ ʠʣʠ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ 

ʚ ʧʨʝʜʝʣʘʭ ʪʘʢʩʘʮʠʦʥʥʦʛʦ ʚʳʜʝʣʘ. ɺ ʚʳʜʝʣʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 20 ï 30 ʧʝʨʚʠʯʥʳʭ ʝʜʠʥʠʮ ʥʘ-

ʙʣʶʜʝʥʠʷ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʤʘʣʦʡ ʚʳʙʦʨʢʠ ʠʟ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ. 

ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ [1], ʠʟʤʝʥʯʠʚʦʩʪʴ (ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʴʠʨʦʚʘʥʠʷ) ʧʦʣʥʦʪ ʩʦ-

ʩʥʦʚʳʭ ʜʨʝʚʦʩʪʦʝʚ ʥʘ ʧʣʦʱʘʜʢʘʭ ʧʦ 0,5 ʛʘ ʚ ʧʨʝʜʝʣʘʭ ʪʘʢʩʘʮʠʦʥʥʦʛʦ ʚʳʜʝʣʘ ʩʦʩʪʘʚʣʷʝʪ 

13-23%. ɺʪʦʨʦʡ ʤʘʢʨʦʩʪʨʫʢʪʫʨʥʳʡ ʫʨʦʚʝʥʴ ï ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʦʣʥʦʪʳ ʪʘʢʩʘʮʠʦʥʥʳʭ ʚʳʜʝ-

ʣʦʚ ʚ ʧʨʝʜʝʣʘʭ ʠʭ ʩʦʚʦʢʫʧʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʘ ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ ï ʣʝʩʭʦʟʘ, ʢʦʪʦ-

ʨʫʶ, ʚʚʠʜʫ ʝʸ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ, ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦ-

ʩʪʠ, ʘ ʦʪʜʝʣʴʥʳʡ ʪʘʢʩʘʮʠʦʥʥʳʡ ʚʳʜʝʣ ï ʢʘʢ ʵʣʝʤʝʥʪʘʨʥʫʶ ʝʜʠʥʠʮʫ ʥʘʙʣʶʜʝʥʠʷ. ɼʘʣʝʝ 

ʩʣʝʜʫʶʪ ʤʘʢʨʦʩʪʨʫʢʪʫʨʥʳʝ ʫʨʦʚʥʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʧʦʨʷʜʢʦʚ: ʠʟʤʝʥʯʠʚʦʩʪʴ ʩʨʝʜʥʠʭ ʧʦʣ-

ʥʦʪ ʚ ʦʙʲʝʢʪʘʭ ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ ʚ ʧʨʝʜʝʣʘʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʣʠ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʨʝʛʠʦ-

ʥʦʚ; ʠʟʤʝʥʯʠʚʦʩʪʴ ʩʨʝʜʥʠʭ ʧʦʣʥʦʪ ʜʣʷ ʨʝʛʠʦʥʦʚ ʚ ʧʨʝʜʝʣʘʭ ʚʩʝʡ ʩʪʨʘʥʳ. 

ɼʣʷ ʮʝʣʝʡ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʦʣ-

ʥʦʪʳ ʜʨʝʚʦʩʪʦʝʚ ʪʘʢʩʘʮʠʦʥʥʳʭ ʚʳʜʝʣʦʚ ʚ ʧʨʝʜʝʣʘʭ ʠʭ ʩʦʚʦʢʫʧʥʦʩʪʠ ʚ ʦʙʲʝʢʪʝ ʣʝʩʦʫʩʪ-

ʨʦʡʩʪʚʘ. ɺ ʢʘʯʝʩʪʚʝ ʵʪʘʣʦʥʦʚ ʧʦʣʥʦʪʳ ʜʨʝʚʦʩʪʦʝʚ ʧʦ ʢʣʘʩʩʘʤ ʙʦʥʠʪʝʪʘ ʠ ʚʦʟʨʘʩʪʥʳʤ 

ʛʨʫʧʧʘʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʥʷʪʴ ʟʥʘʯʝʥʠʷ ʧʦʣʥʦʪʳ, ʧʨʝʚʳʰʘʶʱʠʝ ʝʸ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʥʘ 
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ʚʝʣʠʯʠʥʫ, ʨʘʚʥʫʶ ʜʚʦʡʥʦʤʫ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʤʫ ʦʪʢʣʦʥʝʥʠʶ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʟʘ ʧʨʝ-

ʜʝʣʘʤʠ çʥʦʨʤʘʣʴʥʦʡè ʧʦʣʥʦʪʳ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʚʩʝʛʦ 2-3% ʪʘʢʩʘʮʠʦʥʥʳʭ ʚʳʜʝʣʦʚ. ʊʘʢʦʡ 

ʤʝʪʦʜʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʥʝ ʩʦʚʧʘʜʘʝʪ ʩ ʧʨʠʥʷʪʳʤ ʚ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʝ ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʧʨʝʜʝʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʵʪʘʣʦʥʦʚ ʧʦʣʥʦʪʳ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦ ʜʘʥʥʳʤ, ʧʦʣʫʯʝʥ-

ʥʳʤ ʥʘ ʢʦʥʢʨʝʪʥʳʭ ʪʘʢʩʘʮʠʦʥʥʳʭ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ. ʇʨʠʚʣʝʯʝʥʠʝ ʵʣʝʤʝʥʪʘʨʥʳʭ ʝʜʠ-

ʥʠʮ ʧʝʨʚʦʛʦ ʤʘʢʨʦʩʪʨʫʢʪʫʨʥʦʛʦ ʫʨʦʚʥʷ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʦʣʥʦʪʳ ʜʣʷ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʘʥʘʣʠʟʦʤ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʦʣʥʦʪʳ ʥʘ ʚʪʦʨʦʤ ʤʘʢʨʦʩʪʨʫʢʪʫʨʥʦʤ ʫʨʦʚʥʝ, ʥʝ-

ʧʨʘʚʦʤʝʨʥʦ ʠ ʥʝʢʦʨʨʝʢʪʥʦ. 

ʉ ʮʝʣʴʶ ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʤʝʪʦʜʘ ʫʩʪʘʥʦʚʣʝʥʠʷ ʵʪʘʣʦʥʦʚ ʧʦʣʥʦʪʳ ʜʣʷ ʪʘʢ-

ʩʘʮʠʦʥʥʳʭ ʚʳʜʝʣʦʚ ʘʚʪʦʨʳ ʧʨʠʚʣʝʢʣʠ ʣʝʩʦʫʩʪʨʦʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚ ʚʠʜʝ ʪʘʢʩʘʮʠ-

ʦʥʥʳʭ ʦʧʠʩʘʥʠʡ ʚʳʜʝʣʦʚ ʩ ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʧʦʨʦʜʦʡ ï ʩʦʩʥʦʡ ʧʦ ʜʚʫʤ ʣʝʩʭʦʟʘʤ ʎʝʥʪʨʘ 

ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ï ɸʥʜʨʝʝʚʩʢʦʤʫ ʦʧʳʪʥʦ-ʧʦʢʘʟʘʪʝʣʴʥʦʤʫ ʣʝʩʭʦʟʫ ɺʣʘʜʠʤʠʨ-

ʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʄʘʢʘʨʴʝʚʩʢʦʤʫ ʣʝʩʭʦʟʫ ʂʦʩʪʨʦʤʩʢʦʡ ʦʙʣʘʩʪʠ.  

ɻʦʜʦʤ ʫʩʪʨʦʡʩʪʚʘ ʣʝʩʦʚ ɸʥʜʨʝʝʚʩʢʦʛʦ ʣʝʩʭʦʟʘ ʷʚʣʷʝʪʩʷ 1994. ɼʨʝʚʦʩʪʦʠ ʩʦʩʥʳ ʚ ʥʝʤ 

ʘʙʩʦʣʶʪʥʦ ʧʨʝʦʙʣʘʜʘʶʪ ʧʦ ʧʣʦʱʘʜʠ, ʧʦʢʨʳʪʘʷ ʣʝʩʦʤ ʧʣʦʱʘʜʴ ʵʪʦʡ ʧʦʨʦʜʳ ʨʘʚʥʘ 45226 

ʛʘ. ʇʨʠ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʦʥʘ ʨʘʩʯʣʝʥʝʥʘ ʥʘ 12006 ʚʳʜʝʣʦʚ, ʩʨʝʜʥʷʷ ʧʣʦʱʘʜʴ ʚʳʜʝʣʘ ʩʦ-

ʩʪʘʚʠʣʘ 3,8 ʛʘ. ʄʘʢʘʨʴʝʚʩʢʠʡ ʣʝʩʭʦʟ ʫʩʪʨʦʝʥ ʚ 1997 ʛ. ʃʝʩʦʧʦʢʨʳʪʘʷ ʧʣʦʱʘʜʴ ʩʦʩʥʷʢʦʚ ʚ 

ʵʪʦʤ ʣʝʩʭʦʟʝ ʨʘʚʥʘ 85170 ʛʘ. ʆʙʨʘʟʦʚʘʥʦ ʪʘʢʩʘʮʠʦʥʥʳʭ ʚʳʜʝʣʦʚ ï 8503, ʠʭ ʩʨʝʜʥʷʷ ʧʣʦ-

ʱʘʜʴ ï 10,0 ʛʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʤʝʥʴʰʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʂʦʩʪ-

ʨʦʤʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ɺʣʘʜʠʤʠʨʩʢʦʡ. ʉʨʝʜʥʠʡ ʙʦʥʠʪʝʪ ʩʦʩʥʷʢʦʚ ɸʥʜʨʝʝʚʩʢʦ-

ʛʦ ʣʝʩʭʦʟʘ I,06, ʄʘʢʘʨʴʝʚʩʢʦʛʦ ï II,20. ʇʦʩʣʝʜʥʝʝ ʦʙʫʩʣʦʚʣʝʥʦ ʙʦʣʝʝ ʩʝʚʝʨʥʳʤ ʨʘʩʧʦʣʦ-

ʞʝʥʠʝʤ ʄʘʢʘʨʴʝʚʩʢʦʛʦ ʣʝʩʭʦʟʘ.  

ʃʝʩʥʦʡ ʬʦʥʜ ʦʙʦʠʭ ʣʝʩʭʦʟʦʚ ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ ʚʝʩʴʤʘ ʠʥʪʝʥʩʠʚʥʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ ʚ ʥʝʤ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʩʝ ʚʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʳ ʜʨʝʚʦʩʪʦʝʚ ï ʦʪ ʤʦʣʦʜʥʷʢʦʚ ʜʦ ʧʝʨʝʩʪʦʡʥʳʭ, ʜʦʩʪʠʛ-

ʰʠʭ ʚʦʟʨʘʩʪʘ 140-160 ʣʝʪ. ɺʳʙʦʨ ʦʙʲʝʢʪʘ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʧʦʩʪʘʚʣʝʥʥʳʤ ʚ ʨʘʙʦʪʝ ʮʝʣʷʤ. 

ʉʬʦʨʤʠʨʦʚʘʥʘ ʩʦʚʤʝʩʪʥʘʷ ʜʣʷ ʜʚʫʭ ʣʝʩʭʦʟʦʚ ʵʣʝʢʪʨʦʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʧʦʚʜrʝʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʟʘʧʘʩʝ ʜʨʝʚʦʩʪʦʝʚ. ɿʘʪʝʤ ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ ʙʦʥʠʪʝʪʘ ʧʨʦʠʟʚʝʜʝʥʦ ʚʳʨʘʚ-

ʥʠʚʘʥʠʝ ʧʨʝʜʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʟʘʧʘʩʦʚ ʧʦ ʢʘʞʜʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ. ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʧʨʦ-

ʚʝʨʢʘ ʧʦʣʫʯʝʥʥʦʛʦ ʛʨʘʬʠʯʝʩʢʠʤ ʧʫʪʝʤ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʧʦʣʥʦʪʳ ʧʦʜʪʚʝʨʜʠʣʘ, ʯʪʦ ʵʪʦʪ 

ʫʨʦʚʝʥʴ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʥʘ ʜʚʦʡʥʫʶ ʚʝʣʠʯʠʥʫ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ 

ʦʪʢʣʦʥʝʥʠʷ, ʠʩʭʦʜʷ ʠʟ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʳʜʝʣʦʚ ʧʦ ʟʘʧʘʩʫ. ʈʘʩʩʯʠʪʘʥʥʘʷ ʚʝ-

ʣʠʯʠʥʘ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ (ʚ % ʦʪ ʩʨʝʜʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ) ʜʣʷ 30-

ʣʝʪʥʠʭ ʤʦʣʦʜʥʷʢʦʚ II ʢʣʘʩʩʘ ʙʦʥʠʪʝʪʘ ɸʥʜʨʝʝʚʩʢʦʛʦ ʣʝʩʭʦʟʘ ʩʦʩʪʘʚʠʣʘ 31%, ʘ ʜʣʷ ʩʧʝʣʳʭ 

90-ʣʝʪʥʠʭ ʜʨʝʚʦʩʪʦʝʚ ï 19%. ʇʦʣʫʯʝʥʥʳʝ ʢʨʠʚʳʝ ʜʠʥʘʤʠʢʠ ʵʪʘʣʦʥʥʳʭ ʟʘʧʘʩʦʚ ʚʳʨʦʚʥʝ-

ʥʳ ʩ ʮʝʣʴʶ ʠʭ ʩʦʛʣʘʩʦʚʘʥʠʷ ʤʝʞʜʫ ʙʦʥʠʪʝʪʘʤʠ ʠ ʜʦʩʪʠʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʧʘʨʘʣʣʝʣʴʥʦ-

ʩʪʠ ʙʦʥʠʪʝʪʥʳʭ ʢʨʠʚʳʭ ʠ ʩʪʝʧʝʥʠ ʩʥʠʞʝʥʠʷ ʠʥʪʝʨʚʘʣʦʚ ʤʝʞʜʫ ʥʠʤʠ ʦʪ ʚʳʩʰʠʭ ʙʦʥʠʪʝ-

ʪʦʚ ʢ ʥʠʟʰʠʤ. ɼʘʣʝʝ, ʠʩʧʦʣʴʟʫʷ ʟʥʘʯʝʥʠʷ ʚʠʜʦʚʳʭ ʚʳʩʦʪ [6] ʧʦ ʚʳʨʦʚʥʝʥʥʳʤ ʟʘʧʘʩʘʤ 

ʜʨʝʚʦʩʪʦʝʚ ʦʧʨʝʜʝʣʠʣʠ ʩʫʤʤʫ ʧʣʦʱʘʜʝʡ ʩʝʯʝʥʠʡ ʜʣʷ ʜʨʝʚʦʩʪʦʝʚ ʵʪʘʣʦʥʥʦʡ ʧʦʣʥʦʪʳ. 

ʇʦʣʫʯʝʥʥʳʝ ʠʪʦʛʦʚʳʝ ʩʚʝʜʝʥʠʷ ʦʙ ʵʪʘʣʦʥʥʦʡ ʧʦʣʥʦʪʝ ʩʦʩʥʷʢʦʚ ʜʣʷ ʪʘʢʩʘʮʠʦʥʥʳʭ 

ʚʳʜʝʣʦʚ ʧʦʤʝʱʝʥʳ ʚ ʪʘʙʣʠʮʝ ʠ ʥʘ ʨʠʩʫʥʢʝ. ʅʘ ʪʦʪ ʞʝ ʨʠʩʫʥʦʢ ʥʘʥʝʩʝʥʳ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ 

ʧʨʘʢʪʠʢʝ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩʪʘʥʜʘʨʪʥʳʝ ʟʥʘʯʝʥʠʷ ʩʫʤʤ ʧʣʦʱʘʜʝʡ ʩʝʯʝʥʠʡ ʠ ʟʘʧʘʩʦʚ ʜʨʝ-

ʚʦʩʪʦʝʚ ʜʣʷ I ʢʣʘʩʩʘ ʙʦʥʠʪʝʪʘ ï ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʎʅʀʀʃʍʦʤ [5], ʇʨʦʝʢʪʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʙʶʨʦ ɺ/ʦ çʃʝʩʧʨʦʝʢʪè [6], ʅ.ʅ. ʉʚʘʣʦʚʳʤ [4] ʠ ɺ.ɺ. ɿʘʛʨʝʝʚʳʤ [7]. 

ɼʣʷ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ ʜʦʣʞʥʳ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʩʦʙʩʪʚʝʥʥʳʝ ʵʪʘʣʦʥʳ ʧʦʣʥʦʪʳ, 

ʧʨʝʚʳʰʘʶʱʠʝ ʵʪʘʣʦʥʳ ʧʦʣʥʦʪʳ ʜʣʷ ʪʘʢʩʘʮʠʦʥʥʳʭ ʚʳʜʝʣʦʚ ʥʘ 10-15% (ʫʜʚʦʝʥʥʫʶ ʚʝʣʠ-

ʯʠʥʫ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ ʧʦʣʥʦʪʳ ʵʣʝʤʝʥʪʘʨʥʳʭ ʧʣʦʱʘʜʦʢ ʚ ʧʨʝʜʝʣʘʭ ʪʘʢʩʘʮʠʦʥʥʦ-

ʛʦ ʚʳʜʝʣʘ ʵʪʘʣʦʥʥʦʡ ʧʦʣʥʦʪʳ, ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʨʘʚʥʦʛʦ 6-8%). 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ, ʵʪʘʣʦʥʥʳʝ ʟʘʧʘʩʳ ʜʨʝʚʦʩʪʦʝʚ ʚʦ ʚʩʝʭ ʢʣʘʩʩʘʭ ʙʦʥʠʪʝʪʘ ʚʦʟ-

ʨʘʩʪʘʶʪ ʧʨʠʤʝʨʥʦ ʜʦ 100 ï 110-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ, ʟʘʪʝʤ ʧʣʘʚʥʦ ʩʥʠʞʘʶʪʩʷ. ʉʫʤʤʳ ʧʣʦ-
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ʱʘʜʝʡ ʩʝʯʝʥʠʡ ʠʤʝʶʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʚʝʣʠʯʠʥʫ ʚ 20-50-ʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ, ʟʘʪʝʤ ʩʪʘʙʠʣʴʥʦ 

ʫʤʝʥʴʰʘʶʪʩʷ ʩ ʚʦʟʨʘʩʪʦʤ. ʊʘʢʘʷ ʢʘʨʪʠʥʘ ʨʝʟʢʦ ʢʦʥʪʨʘʩʪʠʨʫʝʪ ʩ ʧʨʠʥʷʪʳʤʠ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʷʤʠ ʦ ʜʠʥʘʤʠʢʝ ʵʪʘʣʦʥʥʦʡ ʧʦʣʥʦʪʳ ʢʘʢ ʚ ʨʘʟʤʝʨʥʦʤ ʧʣʘʥʝ, ʪʘʢ ʠ ʧʦ ʬʦʨʤʝ ʢʨʠʚʳʭ. 

ʂʨʠʚʳʝ, ʠʟ ʚʩʝʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʥʝ ʠʤʝʶʪ ʪʦʯʝʢ ʤʘʢʩʠʤʫʤʘ, ʯʪʦ ʥʝ ʩʦʦʪʚʝʪʩʪ-

ʚʫʝʪ ʨʝʘʣʴʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʣʝʩʥʦʛʦ ʬʦʥʜʘ, ʪ.ʝ. ʩʥʠʞʝʥʠʶ ʟʘʧʘʩʦʚ ʜʨʝʚʦʩʪʦʝʚ ʟʘ ʧʨʝʜʝʣʘ-

ʤʠ ʚʦʟʨʘʩʪʦʚ ʨʫʙʢʠ. 

ʅʘʙʣʶʜʘʝʪʩʷ ʩʣʠʰʢʦʤ ʙʦʣʴʰʦʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʠ ʜʝʡʩʪʚʫʶʱʠʭ 

ʩʪʘʥʜʘʨʪʦʚ ʧʦʣʥʦʪʳ ʧʦ ʚʝʣʠʯʠʥʝ: ʚ ʤʦʣʦʜʥʷʢʘʭ ʜʦ 40-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʧʦʩʣʝʜʥʠʝ ʛʦʨʘʟʜʦ 

ʤʝʥʴʰʝ, ʘ ʟʘ ʧʨʝʜʝʣʘʤʠ 60 ʣʝʪ ï ʩʫʱʝʩʪʚʝʥʥʦ, ʛʠʧʝʨʪʨʦʬʠʨʦʚʘʥʥʦ ʙʦʣʴʰʝ ʨʝʘʣʴʥʦ ʜʦʩ-

ʪʠʞʠʤʳʭ ʟʥʘʯʝʥʠʡ. ʆʪʨʠʮʘʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʵʪʠʭ ʥʝʩʦʚʧʘʜʝʥʠʡ ʪʨʫʜʥʦ ʧʝʨʝʦʮʝʥʠʪʴ. ʅʝ-

ʚʝʨʥʘʷ ʦʮʝʥʢʘ ʧʦʣʥʦʪʳ ʜʨʝʚʦʩʪʦʝʚ ʩʦʚʨʝʤʝʥʥʦʛʦ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʠʤʝʝʪ ʜʘʣʝʢʦ ʠʜʫʱʠʝ ʠ 

ʪʨʫʜʥʦ ʧʨʝʜʩʢʘʟʫʝʤʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʚʩʝʚʦʟʤʦʞʥʳʭ ʦʮʝʥʦʢ ʠ ʨʘʩʯʝʪʦʚ. 

 

ʊʘʙʣʠʮʘ - ʉʫʤʤʳ ʧʣʦʱʘʜʝʡ ʩʝʯʝʥʠʡ ʠ ʟʘʧʘʩʳ ʥʦʨʤʘʣʴʥʳʭ ʩʦʩʥʦʚʳʭ ʜʨʝʚʦʩʪʦʝʚ ʚ 

ʪʘʢʩʘʮʠʦʥʥʳʭ ʚʳʜʝʣʘʭ 
ɺʦʟʨʘʩʪ, 

ʣʝʪ 

ʂʣʘʩʩ ʙʦʥʠʪʝʪʘ 

Ia I II  III  IV  V Va 

 ʉʫʤʤʘ ʧʣʦʱʘʜʝʡ ʩʝʯʝʥʠʡ, ʤ
2
 

10 40,0 37,5 35,0     

20 42,0 39,5 37,0 32,5    

30 40,8 39,0 37,0 33,6 29,5   

40 39,5 38,2 36,7 34,2 31,3 27,0  

50 38,3 37,3 36,4 34,3 31,9 28,5 24,0 

60 37,5 36,7 35,7 33,7 31,8 28,9 25,0 

70 36,8 36,0 35,1 33,1 31,3 28,9 25,1 

80 36,1 35,3 34,3 32,4 30,8 28,6 25,0 

90 35,3 34,5 33,5 31,7 30,1 28,1 24,6 

100 34,5 33,7 32,7 31,0 29,3 27,4 23,9 

110 33,7 32,9 31,8 30,1 28,4 26,5 23,1 

120 32,8 32,0 30,8 29,2 27,4 25,4 22,1 

130 31,8 31,1 29,8 28,2 26,3 24,3 21,1 

140 30,8 30,1 28,8 27,0 25,1 23,0 20,0 

150 29,8 29,0 27,6 25,8 23,8 21,7 18,9 

 ɿʘʧʘʩ, ʤ
3
 

10 145 115 90 65 40 15  

20 230 190 154 118 81 45  

30 301 245 203 160 118 75 35 

40 355 296 247 197 148 98 57 

50 400 335 282 228 175 122 77 

60 435 366 309 252 195 140 93 

70 463 391 333 272 213 156 107 

80 483 411 352 289 227 169 118 

90 497 425 365 301 238 179 125 

100 505 435 374 308 245 187 130 

110 508 440 379 312 249 191 132 

120 506 440 378 311 249 191 131 

130 501 436 374 307 245 187 128 

140 492 428 367 299 238 179 121 

150 482 417 355 287 227 167 112 
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ʈʠʩʫʥʦʢ ï ɼʠʥʘʤʠʢʘ ʩʫʤʤ ʧʣʦʱʘʜʝʡ ʩʝʯʝʥʠʡ (ɸ) ʠ ʟʘʧʘʩʦʚ (ɹ) ʥʦʨʤʘʣʴʥʳʭ ʩʦʩʥʦ-

ʚʳʭ ʜʨʝʚʦʩʪʦʝʚ ʚ ʪʘʢʩʘʮʠʦʥʥʳʭ ʚʳʜʝʣʘʭ: 

Ia-Va ï ʢʣʘʩʩʳ ʙʦʥʠʪʝʪʘ, 1-4 ï ʠʟʤʝʥʝʥʠʝ ʩ ʚʦʟʨʘʩʪʦʤ ʩʫʤʤ ʧʣʦʱʘʜʝʡ ʩʝʯʝʥʠʡ ʠ ʟʘ-

ʧʘʩʦʚ ʵʪʘʣʦʥʥʳʭ ʩʦʩʥʦʚʳʭ ʜʨʝʚʦʩʪʦʝʚ ʧʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʧʦ ʰʢʘʣʘʤ: ʇʨʦʝʢʪʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʙʶʨʦ ʚ/ʦ çʃʝʩʧʨʦʝʢʪè, ɺ.ɺ.ɿʘʛʨʝʝʚʘ, 

ʎʅʀʀʃʍʘ, ʅ.ʅ.ʉʚʘʣʦʚʘ. ʇʫʥʢʪʠʨʦʤ ʦʙʦʟʥʘʯʝʥʳ ʦʪʨʝʟʢʠ ʢʨʠʚʳʭ, ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʧʦʣʫ-

ʯʝʥʥʳʭ ʨʘʩʯʝʪʥʳʤ ʧʫʪʝʤ 

 

ʀʟʣʦʞʝʥʥʦʝ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

1. ɼʝʡʩʪʚʫʶʱʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʮʝʥʢʠ ʧʦʣʥʦʪʳ ʜʨʝʚʦʩʪʦʝʚ ʧʨʠ ʣʝʩʦʫʩʪʨʦʡʩʪʚʝ ʜʘʝʪ 

ʠʩʢʘʞʝʥʥʫʶ ʢʘʨʪʠʥʫ ʚ ʯʘʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʣʝʩʥʳʭ ʟʝʤʝʣʴ ʠ ʩʫʞ-

ʜʝʥʠʷ ʦ ʩʦʚʨʝʤʝʥʥʦʤ ʣʝʩʦʚʦʜʩʪʚʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ. 

2. ʅʝʦʙʭʦʜʠʤʦ ʠʟʤʝʥʠʪʴ ʤʝʪʦʜʠʢʫ ʫʩʪʘʥʦʚʣʝʥʠʷ ʵʪʘʣʦʥʦʚ ʧʦʣʥʦʪʳ ʜʨʝʚʦʩʪʦʝʚ, ʧʨʠ-

ʥʷʚ ʟʘ ʦʩʥʦʚʫ ʧʨʝʜʝʣʴʥʳʡ ʫʨʦʚʝʥʴ ʧʦʣʥʦʪʳ ʜʨʝʚʦʩʪʦʝʚ ʥʝ ʥʘ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ, ʘ ʚ ʪʘʢ-

ʩʘʮʠʦʥʥʳʭ ʚʳʜʝʣʘʭ. 

3. ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʧʝʨʝʩʤʦʪʨʝʪʴ ʵʪʘʣʦʥʳ ʧʦʣʥʦʪʳ ʜʣʷ ʦʩʥʦʚʥʳʭ ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʜʨʝʚʝʩ-

ʥʳʭ ʧʦʨʦʜ, ʚʳʧʦʣʥʠʚ ʨʘʩʯʝʪʳ, ʘʥʘʣʦʛʠʯʥʳʝ ʧʨʦʚʝʜʝʥʥʳʤ ʜʣʷ ʩʦʩʥʷʢʦʚ ʚ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ. 
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ʇʈɽʀʄʋʑɽʉʊɺɸ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ɻʀʉ-ʊɽʍʅʆʃʆɻʀʁ ɺ ʆʇʈɽɼɽʃɽʅʀʀ 

ʕʂʆʅʆʄʀʏɽʉʂʆʁ ɼʆʉʊʋʇʅʆʉʊʀ ɼʈɽɺɽʉʅʓʍ ʈɽʉʋʈʉʆɺ 

 

ʄʦʭʠʨʝʚ ɸ.ʇ. ɻʫʩʴʢʦʚ ɼ.ɸ. (ʃʬʉʠʙɻʊʋ, ʛ. ʃʝʩʦʩʠʙʠʨʩʢ, ʈʌ) 

 

Economic forces in a combination with ecological do many wood resources inaccessible to 

use by their person. For a finding of economically inaccessible wood resources the technique 

with application of us-TECHNOLOGIES is offered. 

 

ʉʦʪʨʫʜʥʠʢʘʤʠ ʃʬʉʠʙɻʊʋ ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʦʩ-

ʪʫʧʥʦʩʪʠ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ, ʩʭʝʤʳ ʨʘʟʤʝʱʝʥʠʷ ʠ ʦʯʝʨʝʜʥʦʩʪʠ ʠʭ ʦʩʚʦʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʜʦʩʪʫʧʥʦʩʪʠ ʜʨʝʚʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʫʯʠʪʳʚʘʝʪ ʜʠʥʘʤʠʢʫ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʠ ʧʨʦʝʢʪʠʨʫʝʤʫʶ 

ʪʨʘʥʩʧʦʨʪʥʫʶ ʩʭʝʤʫ ʣʝʩʥʳʭ ʜʦʨʦʛ, ʝʝ ʦʩʚʦʝʥʠʝ ʠ ʨʘʟʤʝʱʝʥʠʝ, ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʠʚʥʦ ʧʣʘ-

ʥʠʨʦʚʘʪʴ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʘʟʨʘʙʦʪʢʫ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ ʥʘ ʢʨʘʪʢʦʩʨʦʯʥʫʶ ʠ ʜʦʣʛʦʩʨʦʯ-

ʥʫʶ ʧʝʨʩʧʝʢʪʠʚʫ. 

ɺʩʶ ʤʝʪʦʜʠʢʫ ʤʦʞʥʦ ʨʘʟʙʠʪʴ ʥʘ ʯʝʪʳʨʝ ʨʘʟʜʝʣʘ: ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʜʛʦʪʦʚʢʘ ʢ 

ʚʚʦʜʫ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʚ ʧʨʦʛʨʘʤʤʫ, ʦʙʨʘʙʦʪʢʘ ʤʘʪʝʨʠʘʣʦʚ ʩ ʧʦʤʦʱʴʶ ʧʨʠʢʣʘʜʥʦʡ ʧʨʦ-

ʛʨʘʤʤʳ, ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. 

ɼʣʷ ʨʘʩʯʝʪʦʚ ʪʨʝʙʫʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʪʘʢʩʘʮʠʦʥʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ɼʣʷ ʠʭ 

ʦʙʨʘʙʦʪʢʠ ʟʘʪʨʘʯʠʚʘʶʪʩʷ ʙʦʣʴʰʠʝ ʪʨʫʜʦʚʳʝ ʨʝʩʫʨʩʳ. ɼʣʷ ʦʙʣʝʛʯʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ ʠʩʭʦʜ-

ʥʳʭ ʜʘʥʥʳʭ ʤʳ ʧʨʝʜʣʘʛʘʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʠ. 

ɻʝʦʛʨʘʬʠʯʝʩʢʘʷ ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʉʠʩʪʝʤʘ - ʠʣʠ ɻʀʉ ï ʵʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʢʦʤʧʴʶ-

ʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʠʩʢʘʪʴ, ʧʨʦʩʤʘʪʨʠʚʘʪʴ, ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠ ʨʘʩʧʝʯʘʪʳʚʘʪʴ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʫʶ ʠ ʩʚʷʟʘʥʥʫʶ ʩ ʥʝʡ ʦʧʠʩʘʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʇʦʩʣʝʜʥʶʶ ʥʘʟʳʚʘʶʪ 

ʦʙʳʯʥʦ ʘʪʨʠʙʫʪʠʚʥʦʡ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʥʘʠʤʝʥʴʰʠʤ ʦʙʲʝʢʪʦʤ ʥʘ ʢʘʨʪʝ ʷʚʣʷʝʪʩʷ 

ʚʳʜʝʣ, ʪʦ ʘʪʨʠʙʫʪʠʚʥʘʷ ʠʥʬʦʨʤʘʮʠʷ - ʵʪʦ ʪʘʢʩʘʮʠʦʥʥʳʝ ʦʧʠʩʘʥʠʷ, ʝʩʣʠ ʢʚʘʨʪʘʣ - ʧʦʢʚʘʨ-

ʪʘʣʴʥʳʝ ʠʪʦʛʠ. ɽʩʣʠ ʦʙʲʝʢʪʘʤʠ ʘʥʘʣʠʟʘ ʚ ɻʀʉ ʷʚʣʷʶʪʩʷ ʣʝʩʥʠʯʝʩʪʚʘ ʠʣʠ ʣʝʩʭʦʟʳ, ʪʦ ʚ 

ʦʧʠʩʘʪʝʣʴʥʦʡ ʯʘʩʪʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʪʦʛʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʯʝʪʘ ʣʝʩʦʚ. 

ʆʜʥʦʡ ʠʟ ʩʦʩʪʘʚʣʷʶʱʝʡ ɻʀʉ ʷʚʣʷʶʪʩʷ ʙʘʟʳ ʜʘʥʥʳʭ - ʭʨʘʥʠʣʠʱʘ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ 

ʚ ʩʝʙʝ ʠʥʬʦʨʤʘʮʠʶ ʦ ʛʨʘʥʠʮʘʭ ʣʝʩʥʳʭ ʫʯʘʩʪʢʦʚ ʠ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʵʪʦ 

ʨʝʟʫʣʴʪʘʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʝʩʦʫʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʆʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ, ʭʘʨʘʢʪʝʨʠ-

ʟʫʶʱʝʡ ʣʝʩʥʦʡ ʬʦʥʜ ʜʘʞʝ ʦʜʥʦʛʦ ʣʝʩʭʦʟʘ ʚʝʩʴʤʘ ʚʝʣʠʢ. ɼʣʷ ʧʦʠʩʢʘ ʥʫʞʥʦʛʦ ʫʯʘʩʪʢʘ ʣʝʩʘ 

ʧʦ ʪʘʢʩʘʮʠʦʥʥʳʤ ʦʧʠʩʘʥʠʷʤ ʤʦʞʥʦ ʧʦʪʨʘʪʠʪʴ ʤʥʦʛʦ ʚʨʝʤʝʥʠ. ʊʨʘʜʠʮʠʦʥʥʦʝ ʣʝʩʦʫʩʪ-

ʨʦʡʩʪʚʦ ʦʪʯʘʩʪʠ ʨʝʰʘʝʪ ʵʪʫ ʧʨʦʙʣʝʤʫ, ʧʦʜʙʠʨʘʷ ʚ ʩʧʝʮʠʘʣʴʥʳʝ ʚʝʜʦʤʦʩʪʠ ʫʯʘʩʪʢʠ ʣʝʩʘ, 

ʦʪʚʝʯʘʶʱʠʝ ʦʧʨʝʜʝʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʤʝʨʦʧʨʠʷʪʠʷ. ʆʜʥʘʢʦ, ʵʪʦ ʨʘʟʦʚʘʷ ʘʢʮʠʷ, ʥʝ ʧʦʟʚʦʣʷʶʱʘʷ ʫʯʠʪʳʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʢʦʥʲʶʥʢ-

ʪʫʨʳ ʥʘ ʨʳʥʢʝ ʣʝʩʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʚʦʟʤʦʞʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʩʦʩʪʦʷʥʠʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʚ 
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ʨʝʟʫʣʴʪʘʪʝ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ, ʨʦʩʪʘ ʥʘʩʘʞʜʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʧʝʨʚʳʭ ʢʣʘʩʩʦʚ ʚʦʟʨʘʩʪʘ, 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʨʝʢʦʤʝʥʜʘʮʠʡ ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ ʠ ʪ.ʧ. ɻʀʉ ʧʦ-

ʟʚʦʣʷʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʤʛʥʦʚʝʥʥʦ ʥʘʭʦʜʠʪʴ ʫʯʘʩʪʢʠ ʧʦ ʪʝʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʢʦʪʦʨʳʝ ʬʦʨʤʫʣʠ-

ʨʫʝʪ ʧʦʣʴʟʦʚʘʪʝʣʴ. ʇʨʠ ʵʪʦʤ ʚ ʧʦʠʩʢʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʣʶʙʳʝ ʧʦʢʘʟʘʪʝʣʠ.  

ʕʣʝʢʪʨʦʥʥʘʷ ʢʘʨʪʘ, ʩʦʟʜʘʥʥʘʷ ʚ ɻʀʉ, ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʤʦʱʥʳʤ ʘʨʩʝʥʘʣʦʤ ʘʥʘʣʠʪʠ-

ʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʙʦʛʘʪʳʤ ʠʥʩʪʨʫʤʝʥʪʘʨʠʝʤ ʩʦʟʜʘʥʠʷ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ 

ʙʘʟʘʤʠ ʜʘʥʥʳʭ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʩʢʘʥʠʨʦʚʘʥʠʷ, ʧʝʯʘʪʠ ʠ ʜʨʫʛʠʤʠ 

ʪʝʭʥʠʯʝʩʢʠʤʠ ʨʝʰʝʥʠʷʤʠ, ʩʨʝʜʩʪʚʘʤʠ ʀʥʪʝʨʥʝʪ - ʠ ʜʘʞʝ ʢʦʩʤʠʯʝʩʢʠʤʠ ʩʥʠʤʢʘʤʠ ʠ ʠʥ-

ʬʦʨʤʘʮʠʝʡ ʩʦ ʩʧʫʪʥʠʢʦʚ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʦʙʳʯʥʦʡ ʙʫʤʘʞʥʦʡ ʢʘʨʪʳ, ʵʣʝʢʪʨʦʥʥʘʷ ʢʘʨʪʘ, ʩʦʟʜʘʥʥʘʷ ʚ ɻʀʉ, ʩʦʜʝʨ-

ʞʠʪ ʩʢʨʳʪʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ çʘʢʪʠʚʠʟʠʨʦʚʘʪʴè ʧʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ʕʪʘ 

ʠʥʬʦʨʤʘʮʠʷ ʦʨʛʘʥʠʟʫʝʪʩʷ ʚ ʚʠʜʝ ʩʣʦʝʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʪʝʤʘʪʠʯʝʩʢʠʤʠ, ʧʦʪʦʤʫ 

ʯʪʦ ʢʘʞʜʳʡ ʩʣʦʡ ʩʦʩʪʦʠʪ ʠʟ ʜʘʥʥʳʭ ʥʘ ʦʧʨʝʜʝʣʝʥʥʫʶ ʪʝʤʫ. ɺʦʟʤʦʞʥʦ, ʧʨʦʩʤʘʪʨʠʚʘʪʴ 

ʢʘʞʜʳʡ ʩʣʦʡ-ʢʘʨʪʫ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ, ʘ ʤʦʞʥʦ ʩʦʚʤʝʱʘʪʴ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʩʣʦʝʚ, ʠʣʠ ʚʳʙʠ-

ʨʘʪʴ ʦʪʜʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʨʘʟʣʠʯʥʳʭ ʩʣʦʝʚ ʠ ʚʳʚʦʜʠʪʴ ʝʝ ʥʘ ʢʘʨʪʫ. ʊʘʢʞʝ ʤʦʞʥʦ 

ʤʦʜʝʣʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʩʠʪʫʘʮʠʠ, ʚʩʷʢʠʡ ʨʘʟ ʧʦʣʫʯʘʷ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦ-

ʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʝʡ, ʧʨʠʯʝʤ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʟʜʘʚʘʪʴ ʥʦʚʫʶ ʢʘʨʪʫ. ʈʘʟʚʠʪʘʷ ɻʀʉ 

ʤʦʞʝʪ, ʢʨʦʤʝ ʩʦʙʩʪʚʝʥʥʦ ʣʝʩʥʳʭ ʢʘʨʪ, ʚʢʣʶʯʘʪʴ ʚ ʩʦʩʪʘʚ ʩʚʦʠʭ ʜʘʥʥʳʭ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ 

ʠ ʜʨʫʛʠʝ ʢʘʨʪʳ, ʘʵʨʦʬʦʪʦʩʥʠʤʢʠ ʤʝʩʪʥʦʩʪʠ. ɺʩʝ ʵʪʠ ʤʘʪʝʨʠʘʣʳ ʤʦʛʫʪ ʙʳʪʴ ʚʳʚʝʜʝʥʳ ʥʘ 

ʵʢʨʘʥ ʢʦʤʧʴʶʪʝʨʘ ʚ ʢʘʯʝʩʪʚʝ ʧʦʜʣʦʞʢʠ, ʥʘ ʬʦʥʝ ʢʦʪʦʨʦʡ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʦʥʪʫʨʳ ʚr -

ʜʝʣʦʚ ʣʝʩʥʦʡ ʢʘʨʪʳ. ʇʦ ʪʦʧʦʢʘʨʪʝ ʣʝʛʢʦ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʣʴʝʬʘ ʥʘ ʠʥʪʝʨʝ-

ʩʫʶʱʝʤ ʫʯʘʩʪʢʝ ʣʝʩʘ, ʧʦ ʘʵʨʦʬʦʪʦʩʥʠʤʢʫ ʦʮʝʥʠʪʴ ʜʝʪʘʣʠ ʩʠʪʫʘʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʫʤʘʞʥʳʝ ʣʝʩʦʫʩʪʨʦʠʪʝʣʴʥʳʝ ʧʣʘʥʰʝʪʳ ʧʝʨʝʩʪʘʶʪ ʙʳʪʴ ʥʦʩʠʪʝʣʷ-

ʤʠ ʪʦʯʥʦʩʪʠ ʚ ʣʝʩʥʦʡ ʢʘʨʪʦʛʨʘʬʠʠ. ɸ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʮʠʬʨʦʚʦʡ ʢʘʨʪʳ ʚ ʢʘʯʝʩʪʚʝ ʨʘ-

ʙʦʯʝʛʦ ʤʘʪʝʨʠʘʣʘ, ʚ ʢʦʪʦʨʳʡ ʚʥʦʩʷʪʩʷ ʪʝʢʫʱʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʣʝʩʥʦʤ ʬʦʥʜʝ, ʣʝʩʦʫʩʪʨʦʠ-

ʪʝʣʴʥʳʝ ʧʣʘʥʰʝʪʳ ʧʝʨʝʩʪʘʶʪ ʙʳʪʴ ʦʪʨʘʞʝʥʠʝʤ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʣʝʩʥʦʛʦ ʬʦʥʜʘ, ʭʦʪʷ 

ʣʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ ʚ ʩʠʣʫ ʜʘʚʥʠʭ ʪʨʘʜʠʮʠʡ ʧʦʢʘ ʥʝ ʭʦʯʝʪ ʦʪ ʥʠʭ ʦʪʢʘʟʳʚʘʪʴʩʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʣʝʩʥʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʣʝʩʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʮʝ-

ʣʦʝ ʤʥʦʞʝʩʪʚʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʦʪ ʨʘʟʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ: MapInfo, TopoL, 

ɻʝʦɻʨʘʬ/GeoDraw, ʃʘʙʄʘʩʪʝʨ, WinGIS/WinMap, ArcInfo, ArcView, MapEDIT, Easy Trace, 

ForsGIS, AviaFireProc, ERDAS, ɻʀʉ çʃʝʩʥʳʝ ʧʦʞʘʨʳè, ɻʀʉ çʃʝʩʥʳʝ ʨʝʩʫʨʩʳè ʠ ʜʨ. 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʘʝʪ ʵʬʬʝʢʪʠʚʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʘʚʣʷʪʴ ʚʘʞʥʳʝ ʧʘʨʘ-

ʤʝʪʨʳ, ʢʘʢ ʚʨʝʤʝʥʥʳʝ, ʪʘʢ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ, ʚ ʧʨʦʮʝʩʩʝ ʧʣʘʥʠʨʦʚʘʥʠʷ ʫʧʨʘʚʣʝʥʠʷ. ɺ 

ʨʘʤʢʘʭ ʢʘʜʘʩʪʨʘ ʠ ʤʦʜʝʣʠ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ, ʢʘʢ ʤʦʞʝʪ ʚʳʛʣʷʜʝʪʴ ʣʝʩ ʚ ʙʫʜʫʱʝʤ ʯʝʨʝʟ 5, 

10, 25 ʠʣʠ 100 ʣʝʪ. 

ʊʝʭʥʦʣʦʛʠʠ ɻʀʉ ʜʣʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʤʦʣʦʜʳ, ʝʱʝ ʥʝ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʩʢʦʣʴʢʦ-

ʥʠʙʫʜʴ ʦʙʰʠʨʥʳʡ ʦʧʳʪ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʅʦ ʫ ʥʠʭ ʝʩʪʴ ʙʦʣʴʰʘʷ ʧʝʨʩʧʝʢʪʠʚʘ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʪʘʢʩʘʮʠʦʥʥʳʝ ʦʧʠʩʘʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ 

ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʥʳʤ ʬʦʥʜʦʤ ʚ ʮʝʣʦʤ. ʉ ʧʦʟʠʮʠʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʚʠʜʠʪʩʷ, ʯʪʦ ʦʩʥʦʚʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʠʭ ʨʘʟʚʠʪʠʷ ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʙʫʜʝʪ ʫʣʫʯʰʝʥʠʝ ʠʥʪʝʨʬʝʡʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʧʨʦʛʨʘʤʤ, ʧʦʚʳʰʝʥʠʝ ʠʭ ʥʘʜʝʞʥʦʩʪʠ ʠ ʫʚʝʣʠʯʝʥʠʝ ʩʪʝʧʝʥʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʘʤʠ ʚʢʣʶʯʘʝʪ ʩʦʩʪʘʚʣʝʥʠʝ ʧʨʦʛʥʦʟʦʚ ʪʦʛʦ, ʢʘʢ ʙʫʜʝʪ 

ʚʳʛʣʷʜʝʪʴ ʣʝʩ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʝʭ ʠʣʠ ʠʥʳʭ ʩʧʦʩʦʙʦʚ ʫʧʨʘʚʣʝʥʠʷ. ɺʦʟʤʦʞʥʦʩʪʴ ʜʘʥʥʦʛʦ 

ʘʥʘʣʠʟʘ ʷʚʣʷʝʪʩʷ ʨʝʰʘʶʱʝʡ ʧʨʘʢʪʠʯʝʩʢʠ ʜʣʷ ʚʩʝʭ ʩʪʦʨʦʥ ʧʨʦʛʥʦʟʘ ʫʧʨʘʚʣʝʥʠʷ, ʦʩʦʙʝʥʥʦ 

ʚ ʦʙʣʘʩʪʠ ʜʦʣʛʦʩʨʦʯʥʳʭ ʦʮʝʥʦʢ ʧʨʦʜʫʢʮʠʠ ʜʨʝʚʝʩʠʥʳ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ. 

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʚʢʣʶʯʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʩʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ï ʦʙʳʯʥʦ ʚ ʚʠʜʝ ʤʦʜʝʣʠ ï 

ʢ ʣʝʩʥʳʤ ɻʀʉ ï ʢʘʜʘʩʪʨʘʤ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʘ ʜʝʡʩʪʚʠʷ ʩʪʨʘʪʝʛʠʠ ʥʘ ʣʝʩ ʠ ʜʨʫ-

ʛʠʝ ʩʚʷʟʘʥʥʳʝ ʟʝʤʝʣʴʥʳʝ ʦʙʲʝʢʪʳ ʚ ʙʫʜʫʱʝʤ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝ-

ʤʳ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʜʦʣʞʥʳ ʥʝ ʪʦʣʴʢʦ ʦʧʠʩʳʚʘʪʴ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʣʝʩʘ, ʥʦ ʠ ʫʤʝʪʴ 
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ʨʘʙʦʪʘʪʴ ʩ ʜʠʥʘʤʠʢʦʡ ʦʩʚʦʝʥʠʷ ʣʝʩʦʚ ʠ ʠʟʤʝʥʝʥʠʷʤʠ ʦʙʰʠʨʥʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʦʙʣʘʩʪʝʡ, 

ʢʘʢ ʥʘ ʢʦʨʦʪʢʦʤ, ʪʘʢ ʠ ʥʘ ʜʣʠʥʥʦʤ ʦʪʨʝʟʢʝ ʚʨʝʤʝʥʠ. 

ʇʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʩʦʟʜʘʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʩʧʦʩʦʙʘ ʦʙʨʘʙʦʪʢʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ, ʤʳ ʧʨʠʤʝ-

ʥʠʣʠ ʧʨʦʛʨʘʤʤʫ Macromedia Flash MX. 

Macromedia Flash MX ʷʚʣʷʝʪʩʷ ʚʝʜʫʱʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʫʣʴʪʠʤʝʜʠʡ-

ʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʥʘʧʦʣʥʝʥʠʷ. ʈʝʰʝʥʠʷ Macromedia Flash ʠʥʪʝʛʨʠʨʫʶʪ ʪʝʢʩʪ, ʛʨʘ-

ʬʠʢʫ, ʘʫʜʠʦ- ʠ ʚʠʜʝʦ-ʜʘʥʥʳʝ, ʦʙʨʘʟʫʷ ʠʥʪʝʨʘʢʪʠʚʥʫʶ ʤʫʣʴʪʠʤʝʜʠʡʥʫʶ ʩʨʝʜʫ, ʢʦʪʦʨʘʷ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʣʝʩʪʷʱʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠ ʩʦʟʜʘʥʠʠ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʧʨʝʟʝʥʪʘʮʠʡ, ʤʘʨʢʝʪʠʥ-

ʛʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʳʭ ʢʫʨʩʦʚ ʠ ʛʨʘʬʠʯʝʩʢʠʭ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʠʥʪʝʨ-

ʬʝʡʩʦʚ. ʈʝʰʝʥʠʷ Macromedia Flash ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʜʜʝʨʞʢʫ ʚʝʜʫʱʠʭ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ 

ʩʪʘʥʜʘʨʪʦʚ, ʚʢʣʶʯʘʷ web-ʩʣʫʞʙʳ, XML ʠ ECMAScript, ʘ ʪʘʢʞʝ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʪʨʝʙʦʚʘʥʠʷʤ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʘʢʪʦʚ. ʇʨʦʛʨʘʤʤʥʳʡ ʧʘ-

ʢʝʪ Flash MX ʤʦʞʝʪ ʦʙʲʝʜʠʥʷʪʴ ʤʥʦʛʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʤʝʪʦʜʳ ʠ ʷʟʳʢʠ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʡ 

ʧʦʜʜʝʨʞʢʝ ʨʘʟʨʘʙʦʪʢʠ ʚ ʩʨʝʜʝ ʨʘʟʣʠʯʥʳʭ ʧʨʦʛʨʘʤʤ.  

ɺ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʦʪʨʫʜʥʠʢʘʤʠ ʃʬʉʠʙɻʊʋ ʧʨʦʛʨʘʤʤʝ, ʚʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʷʚʣʷʝʪʩʷ 

ʢʘʨʪʘ ʣʝʩʥʠʯʝʩʪʚʘ, ʨʘʩʢʨʘʰʝʥʥʘʷ ʧʦ ʧʦʨʦʜʥʦʤʫ ʩʦʩʪʘʚʫ ʠ ʚʦʟʨʘʩʪʫ ʥʘʩʘʞʜʝʥʠʡ. ʇʨʠ ʟʘ-

ʧʫʩʢʝ ʧʨʦʛʨʘʤʤʳ ʦʪʢʨʳʚʘʝʪʩʷ ʦʢʥʦ ʩʦ ʩʭʝʤʦʡ ʣʝʩʥʠʯʝʩʪʚʘ ʠ ʥʘʥʝʩʝʥʥʦʡ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʩʝʪʴʶ ʜʦʨʦʛ. ɼʣʷ ʥʘʯʘʣʘ ʨʘʙʦʪʳ, ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʪʨʝʙʫʶʱʠʭʩʷ 

ʜʣʷ ʨʘʩʯʝʪʦʚ.  

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʫʯʘʩʪʢʘ ʜʦʨʦʛʠ, ʨʝʰʝʥʠʝ ʦ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʧʨʠʥʠʤʘʝʪʩʷ ʠʩʭʦʜʷ 

ʠʟ ʫʨʦʚʥʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʦʩʪʫʧʥʦʩʪʠ, ʠ ʧʨʠ ʥʘʣʠʯʠʠ ʥʝʩʢʦʣʴʢʠʭ ʚʘʨʠʘʥʪʦʚ, ʚʳʙʠʨʘʝʪʩʷ 

ʤʘʨʰʨʫʪ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ. 

ʇʦʩʪʨʦʝʥʥʘʷ ʧʨʦʛʨʘʤʤʦʡ ʦʧʪʠʤʘʣʴʥʘʷ ʩʝʪʴ ʜʦʨʦʛ, ʧʨʦʭʦʜʷʱʘʷ ʜʦ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʜʦʩʪʫʧʥʳʭ ʫʯʘʩʪʢʦʚ ʣʝʩʥʦʛʦ ʬʦʥʜʘ. ʇʨʠ ʵʪʦʤ, ʟʘʧʨʘʰʠʚʘʷ ʥʦʤʝʨ ʫʯʘʩʪʢʘ, ʧʨʦʛʨʘʤʤʘ ʚʳ-

ʜʘʝʪ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʜʘʥʥʦʛʦ ʫʯʘʩʪʢʘ: ʨʘʩʩʪʦʷʥʠʝ ʚʳʚʦʟʢʠ; ʩʪʦʠʤʦʩʪʴ ʣʝʩʦʟʘʛʦʪʦʚʠ-

ʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʩʪʦʠʤʦʩʪʴ ʚʳʚʦʟʢʠ ʜʨʝʚʝʩʠʥʳ; ʦʙʱʠʝ ʟʘʪʨʘʪʳ; ʧʨʠʙʳʣʴ ʦʪ ʨʘʟʨʘʙʦʪʢʠ 

ʫʯʘʩʪʢʘ, ʧʦʢʘʟʘʪʝʣʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʠ ʜʨ. ʇʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦ-

ʧʦʣʥʷʪʴ ʜʘʥʥʳʡ ʩʧʠʩʦʢ. 

ʇʨʠʤʝʥʝʥʠʝ ʚ ʤʝʪʦʜʠʢʝ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʠ ʪʨʫʜʦʟʘʪʨʘʪʳ 

ʥʘ ʦʙʨʘʙʦʪʢʫ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. ɺʦʟʤʦʞʥʦʩʪʴ ʥʘʛʣʷʜʥʦʛʦ ʧʨʦʩʤʦʪʨʘ ʠʥʪʝʨʝʩʫʶʱʝʡ ʥʘʩ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʢʘʟʘʪʝʣʷʭ ʢʘʞʜʦʛʦ ʫʯʘʩʪʢʘ ʣʝʩʥʦʛʦ ʬʦʥʜʘ.  
 

ʃʠʪʝʨʘʪʫʨʘ 

1 ʆʩʥʦʚʳ ʨʘʩʯʝʪʘ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʝʤ: ʤʦʥʦʛʨʘʬʠʷ / 

ʆ.ɺ. ɹʦʣʦʪʦʚ, ʖ.ʄ. ɽʣʴʜʝʰʪʝʡʥ [ʠ ʜʨ.]. ʂʨʘʩʥʦʷʨʩʢ: ʉʠʙɻʊʋ, 2005. ï 183 ʩ. 

2 ʄʦʭʠʨʝʚ, ɸ.ʇ. ʄʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʜʨʝʚʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘ 

ʦʩʥʦʚʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʭʝʤʳ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʫʪʝʡ / ɸ.ʇ. ʄʦʭʠʨʝʚ, ʆ.ɺ. ɹʦʣʦʪʦʚ // ʃʝʩʥʦʡ ʠ ʭʠ-

ʤʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩʳ ï ʧʨʦʙʣʝʤʳ ʠ ʨʝʰʝʥʠʷ. ï 2005. ʊ. 2. -ʉ. 92-96. 

3 ʇʘʚʣʦʚ, ʀ.ʅ. ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʣʝʩʥʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʣʝʩʦʫʩʪʨʦʡʩʪʚʝ: ʤʦ-

ʥʦʛʨʘʬʠʷ / ʀ.ʅ. ʇʘʚʣʦʚ, ʉ.ʃ. ʐʝʚʝʣʝʚ, ɺ.ɺ. ʂʫʟʴʤʠʯʝʚ. ï ʂʨʘʩʥʦʷʨʩʢ, 2005. ï 152 ʩ. 

4 ɿʘʤʘʡ, ʉ.ʉ. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʪʝʭʥʦʣʦʛʠʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ: ʫʯʝʙʥʦʝ 

ʧʦʩʦʙʠʝ ʜʣʷ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ / ʉ.ʉ. ɿʘʤʘʡ, ʆ.ʕ. ʗʢʫʙʘʡʣʠʢ. ï ʅʦʚʦʩʠʙʠʨʩʢ: ʅʘʫʢʘ, 

1998. ï 109 ʩ. 

5 ʎʚʝʪʢʦʚ, ɺ.ʗ. ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠ/ ɺ.ʗ. ʎʚʝʪʢʦʚ. ï ʄ. ʌʠʥʘʥʩʳ ʠ 

ʩʪʘʪʠʩʪʠʢʘ, 1998. -286 ʩ. 



 44 

ʌʀʊʆʎɽʅʆʊʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ ʈʆʉʊɸ ʂɽɼʈɸ (PINUS SIBIRICA DU 

TOUR.) ɺ ʏɽʈʅɽɺʆʄ ʇʆʗʉɽ ɿɸʇɸɼʅʆɻʆ ʉɸʗʅɸ 

 

ʆʚʯʠʥʥʠʢʦʚʘ ʅ.ʌ., ɽʨʤʦʣʝʥʢʦ ʇ.ʄ. (ʀʃ ʉʆ ʈɸʅ, ʛ. ʂʨʘʩʥʦʷʨʩʢ, ʈʌ) 

 

Kedar (Pinus Sibirica Du Tour.) growth features under canopy of various tree species in 

West Sayan chern (dark coniferous) region. 

 

ɺ ʦʩʥʦʚʝ ʠʟʤʝʥʯʠʚʦʩʪʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʫ ʨʘʩʪʝʥʠʡ ʣʝʞʘʪ ʢʘʢ ʛʝʥʝʪʠʯʝ-

ʩʢʠʝ, ʪʘʢ ʠ ʩʨʝʜʦʦʙʨʘʟʫʶʱʠʝ ʬʘʢʪʦʨʳ (ʃʠʨ, ʇʦʣʴʩʪʝʨ ʠ ʜʨ., 1974). ɺʣʠʷʥʠʝ ʧʦʩʣʝʜʥʠʭ 

ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʩ ʥʘʯʘʣʘ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ. ʏʝʤ ʙʦʣʴʰʝ ʫʩʣʦʚʠʷ ʤʝʩʪʦʧʨʦʠʟʨʘʩʪʘʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦʪʨʝʙʥʦʩʪʷʤ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʚʠʜʘ, ʪʝʤ ʣʫʯʰʝ ʦʥ ʨʘʩʪʝʪ. 

ɼʘʥʥʳʝ ʦ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʘʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʦʮʝʥʢʠ ʧʝʨʩʧʝʢʪʠʚ ʣʝ-

ʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʠ ʠʟʫʯʝʥʠʠ ʤʦʜʝʣʴʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ ʧʦʜʨʦʩʪʘ ʢʝʜʨʘ 

ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ ʥʘ ʧʦʩʪʦʷʥʥʳʭ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ, ʟʘʣʦʞʝʥʥʳʭ ʥʘ ʩʝʚʝʨʥʦʤ ʧʦʣʦʛʦʤ 

ʩʢʣʦʥʝ ʭʨʝʙʪʘ ʂʫʣʫʤʳʩ ɿʘʧʘʜʥʦʛʦ ʉʘʷʥʘ ʥʘ ʚʳʩʦʪʝ 450 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʚ ʥʘʩʘʞʜʝʥʠ-

ʷʭ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʧʠʭʪʳ, ʙʝʨʝʟʳ ʠ ʦʩʠʥʳ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʥʘ ʚʳʨʫʙʢʝ  ʯʝʨʥʝʚʦʛʦ 

ʢʝʜʨʦʚʥʠʢʘ ʚʝʡʥʠʢʦʚʦ-ʱʠʪʦʚʥʠʢʦʚʦʛʦ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʠʩʩʣʝʜʫʝʤʳʭ ʥʘʩʘʞʜʝʥʠʡ ʷʚʣʷʝʪʩʷ 

ʪʦ, ʯʪʦ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʨʘʟʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʪʠʧʳ ʜʨʝʚʦʩʪʦʝʚ, ʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʦʜʥʦ-

ʚʨʝʤʝʥʥʦ ʚ ʦʜʥʦʨʦʜʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ (ɽʨʤʦʣʝʥ-

ʢʦ, 1981; ʆʚʯʠʥʥʠʢʦʚʘ, 2005).  

ʉʧʫʩʪʷ 35 ʣʝʪ ʧʦʩʣʝ ʨʫʙʢʠ ʚ ʧʠʭʪʦʚʦʤ ʬʠʪʦʮʝʥʦʟʝ ʩʦʩʪʘʚ ʜʨʝʚʦʩʪʦʷ ʙʳʣ ʧʦ ʟʘʧʘʩʫ 

8ʇ2ɹ+ʆʩ,ʝʜ.ʂ, ʛʫʩʪʦʪʘ ï 2,1 ʪʳʩ.ʰʪ./ʛʘ, ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ (ʅʩʨ.) ï 13,7 ʤ, ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ 

(Dʩʨ.) ï 13,1 ʩʤ ʠ ʟʘʧʘʩ ï 193 ʤ
3
/ʛʘ; ʚ ʙʝʨʝʟʦʚʦʤ ï ʩʦʩʪʘʚ 9ɹ1ʆʩ+ʇ,ʝʜ.ʂ, ʛʫʩʪʦʪʘ ï 

3,3 ʪʳʩ.ʰʪ./ʛʘ, ʅʩʨ. ï 15,1 ʤ, Dʩʨ. ï 10,1 ʩʤ ʠ ʟʘʧʘʩ ï 187 ʤ
3
/ʛʘ. ɺ ʦʩʠʥʦʚʦʤ ʬʠʪʦʮʝʥʦʟʝ 

ʩʣʦʞʥʳʡ ʜʨʝʚʦʩʪʦʡ ʠʤʝʣ ʩʦʩʪʘʚ ʧʝʨʚʦʛʦ ʷʨʫʩʘ 10ʆʩ+ʇɹ,ʝʜ.ʂ, ʚʪʦʨʦʛʦ ï 9ʇ1ɹ+ʂ, ʛʫʩʪʦʪʫ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ï 1,5 ʠ 1,9 ʪʳʩ.ʰʪ./ʛʘ, ʅʩʨ. ï 20,3 ʠ 6,2 ʤ, Dʩʨ. ï 16,5 ʠ 6,3 ʩʤ, ʘ ʟʘʧʘʩ 295 ʠ 

24 ʤ
3
/ʛʘ. 

ɹʦʣʴʰʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʪʝʢʫʱʝʛʦ ʛʦʜʠʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʚ ʚʳʩʦʪʫ (V ʦʪ 36 ʜʦ 69%) ʥʝ 

ʧʦʟʚʦʣʷʝʪ ʧʦ ʝʛʦ ʘʙʩʦʣʶʪʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʟʘ ʦʜʠʥ ʛʦʜ ʞʠʟʥʠ ʦʧʨʝʜʝʣʷʪʴ ʫʩʧʝʰʥʦʩʪʴ 

ʨʦʩʪʘ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ. ɼʣʷ ʵʪʦʛʦ ʣʫʯʰʝ ʦʧʨʝʜʝʣʷʪʴ ʠ ʩʨʘʚʥʠʚʘʪʴ ʩʨʝʜʥʠʡ ʧʨʠʨʦʩʪ 

ʥʝ ʤʝʥʝʝ ʯʝʤ ʟʘ 5 ʧʦʩʣʝʜʥʠʭ ʣʝʪ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʫ ʢʝʜʨʘ, ʥʝʟʘ-

ʚʠʩʠʤʦ ʦʪ ʚʦʟʨʘʩʪʘ, ʙʦʣʴʰʝ ʚ ʙʝʨʝʟʦʚʦʤ ʬʠʪʦʮʝʥʦʟʝ, ʯʝʤ ʚ ʧʠʭʪʦʚʦʤ ʠ ʦʩʠʥʦʚʦʤ 

(ʪʘʙʣ. 1). 

ʅʘʠʙʦʣʝʝ ʩʚʷʟʘʥʥʳʤʠ ʩ ʚʦʟʨʘʩʪʦʤ ʧʘʨʘʤʝʪʨʘʤʠ ʷʚʣʷʶʪʩʷ ʚʳʩʦʪʘ ʠ ʜʠʘʤʝʪʨ ʩʪʚʦʣʘ, 

ʜʣʠʥʘ ʠ ʰʠʨʠʥʘ ʢʨʦʥʳ ï ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ 0.8-0.9. ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 2,  ʚʳ-

ʨʦʚʥʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʘʤʦʩʝʚʘ ʠ ʧʦʜʨʦʩʪʘ ʙʦʣʴʰʝ ʚ ʙʝʨʝ-

ʟʦʚʦʤ ʬʠʪʦʮʝʥʦʟʝ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʥʘ ʫʩʣʦʚʠʷ ʨʦʩʪʘ 

ʷʚʣʷʝʪʩʷ ʬʦʨʤʘ ʩʪʚʦʣʘ, ʧʦʵʪʦʤʫ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʳʩʦʪʘ, ʝʝ ʦʧʨʝʜʝʣʷʶʱʘʷ, ʰʠʨʦʢʦ ʧʨʠʤʝ-

ʥʷʝʤʳʡ ʧʘʨʘʤʝʪʨ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʫʩʣʦʚʠʷ ʨʦʩʪʘ (ɺʳʩʦʮʢʠʡ, 1962). ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʧʨʠ 

ʫʭʫʜʰʝʥʠʠ ʫʩʣʦʚʠʡ ʨʦʩʪʘ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʳʩʦʪʘ ʧʦʚʳʰʘʝʪʩʷ, ʪʘʢ ʢʘʢ ʜʝʨʝʚʴʷ, ʧʨʠʩʧʦʩʘʙ-

ʣʠʚʘʷʩʴ ʢ ʫʩʣʦʚʠʷʤ, ʨʝʘʛʠʨʫʶʪ ʥʘ ʥʠʭ ʧʦʚʳʰʝʥʥʦʡ ʵʥʝʨʛʠʝʡ ʨʦʩʪʘ (ɹʫʟʳʢʠʥ, ʇʰʝʥʠʯʥʠ-

ʢʦʚʘ ʠ ʜʨ., 2002). ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʥʘʤʠ ʥʘʩʘʞʜʝʥʠʷʭ, ʧʨʠ ʙʦʣʴʰʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʨʠ-

ʟʥʘʢʘ (V = 23-26%), ʫ ʧʦʜʨʦʩʪʘ ʩʪʘʨʰʝ 10 ʣʝʪ ʚ ʧʠʭʪʦʚʦʤ ʬʠʪʦʮʝʥʦʟʝ ʩʨʝʜʥʷʷ ʦʪʥʦʩʠ-

ʪʝʣʴʥʘʷ ʚʳʩʦʪʘ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʙʝʨʝʟʦʚʦʤ, 73 Ñ2,7 ʠ 57Ñ2,2, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʋʩʣʦʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩʫʱʝʩʪʚʝʥʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʘʩʩʠʤʠʣʷʮʠʦʥʥʦʤ ʘʧʧʘʨʘ-

ʪʝ. ʋ ʢʝʜʨʘ ʥʘʙʣʶʜʘʝʪʩʷ ʣʠʥʝʡʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʜʣʠʥʳ ʢʨʦʥʳ ʦʪ ʦʙʱʝʡ ʚʳʩʦʪʳ. ʂʦʵʬʬʠ-

ʮʠʝʥʪʳ ʧʨʠ ʧʝʨʝʤʝʥʥʦʡ ʚ ʫʨʘʚʥʝʥʠʷʭ, ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʠʭ ʵʤʧʠʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʣʝʞʘʪ 
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ʚ ʧʨʝʜʝʣʘʭ 0,65-0,75 ʧʨʠ ʢʦʵʬʬʠʮʠʝʥʪʝ ʘʧʧʨʦʢʩʠʤʘʮʠʠ 0,9-1,0. ʂʝʜʨ ʧʦʜ ʧʦʣʦʛʦʤ ʜʨʝʚʦ-

ʩʪʦʷ ʦʩʪʘʝʪʩʷ ʞʠʟʥʝʩʧʦʩʦʙʥʳʤ ʩ ʢʨʦʥʦʡ, ʩʦʩʪʘʚʣʷʶʱʝʡ ʥʝ ʤʝʥʝʝ 50% ʚʳʩʦʪʳ. ʉ ʚʦʟʨʘʩ-

ʪʦʤ ʫ ʧʦʜʨʦʩʪʘ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʢʨʦʥʳ. ʇʨʠ ʵʪʦʤ ʜʣʠʥʘ ʢʨʦʥʳ ʙʦʣʴʰʝ, ʯʝʤ ʰʠ-

ʨʠʥʘ. ɹʦʣʴʰʠʡ ʣʠʥʝʡʥʳʡ ʧʨʠʨʦʩʪ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʦʙʝʛʘ, ʯʝʤ ʧʨʠʨʦʩʪ ʚʝʪʚʝʡ, ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʙʣʘʛʦʥʘʜʝʞʥʦʩʪʴ ʧʦʜʨʦʩʪʘ (ʊʦʚʢʘʯ, 1975). 

 

ʊʘʙʣʠʮʘ 1 ï ʉʨʝʜʥʠʡ ʧʨʠʨʦʩʪ ʚ ʚʳʩʦʪʫ ʟʘ 5 ʣʝʪ ʫ ʢʝʜʨʘ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚ ʧʨʦʠʟʚʦʜ-

ʥʳʭ ʜʨʝʚʦʩʪʦʷʭ, ʩʤ 

ɼʨʝʚʦʩʪʦʡ 
ɺʦʟʨʘʩʪ, ʣʝʪ 

ʜʦ 10 11-20 21-30 ʙʦʣʝʝ 30 

ʇʠʭʪʦʚʳʡ 1,7 Ñ 0,12 2,5 Ñ 0,16 4,3 Ñ 0,32 5,1 Ñ 0,28  

ʆʩʠʥʦʚʳʡ 1,9 Ñ 0,20 3,1 Ñ 0,21 3,7 Ñ 0,24 5,0 Ñ 0,38 

ɹʝʨʝʟʦʚʳʡ 2,5 Ñ 0,32 3,5 Ñ 0,18 5,8 Ñ 0,43 7,6 Ñ 0,82 

ʊɸɹʃʀʎɸ 2 ï ʄʆʈʌʆʄɽʊʈʀʏɽʉʂʀɽ ʇɸʈɸʄɽʊʈʓ ʂɽɼʈɸ ʇʆɼ 
ʇʆʃʆɻʆʄ ʇʈʆʀɿɺʆɼʅʓʍ ɼʈɽɺʆʉʊʆɽɺ 

ʇʘʨʘʤʝʪʨ ɼʨʝʚʦʩʪʦʡ 
ɺʦʟʨʘʩʪ, ʣʝʪ 

2 6 10 14 18 22 26 30 34 
ɺʳʩʦʪʘ, 

ʩʤ 
ʇʀʍʊʆɺʓʁ 8,1 11,6 16,6 23,8 34,1 48,9 70,1 100,4 144,0 
ʦʩʠʥʦʚʳʡ 7,2 10,7 15,9 23,8 35,5 52,9 78,9 117,7 175,6 
ʙʝʨʝʟʦʚʳʡ 8,6 13,4 20,8 32,8 50,1 77,8 120,8 187,6 291,3 

ɼʠʘʤʝʪʨ 

ʫ ʰʝʡʢʠ 

ʢʦʨʥʷ, ʩʤ 

ʇʀʍʊʆɺʓʁ 0,1 0,2 0,3 0,4 0,6 0,8 1,0 1,4 2,0 
ʦʩʠʥʦʚʳʡ 0,2 0,2 0,3 0,5 0,7 1,0 1,4 2,1 3,0 
ʙʝʨʝʟʦʚʳʡ 0,1 0,2 0,4 0,6 0,9 1,4 2,1 3,2 5,0 

ɼʣʠʥʘ 

ʢʨʦʥʳ, 

ʩʤ 

ʇʀʍʊʆɺʓʁ 5,2 7,4 10,6 15,2 21,8 31,3 44,8 64,3 92,1 
ʦʩʠʥʦʚʳʡ 5,4 8,0 11,9 17,8 26,6 39,7 59,2 88,3 131,7 
ʙʝʨʝʟʦʚʳʡ 6,3 9,8 15,2 23,6 36,6 56,8 88,2 137,0 212,7 

ɼʠʘʤʝʪʨ 

ʢʨʦʥʳ, 

ʩʤ 

ʇʀʍʊʆɺʓʁ 4,4 6,3 9,0 13,0 18,6 26,6 38,2 54,8 78,5 
ʦʩʠʥʦʚʳʡ 5,3 7,6 10,9 15,6 22,4 32,2 46,1 66,1 94,7 
ʙʝʨʝʟʦʚʳʡ 5,8 8,7 12,9 19,3 28,8 43,0 64,1 95,6 142,6 

 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʭʚʦʠ ʪʘʢʞʝ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʧʦʢʘʟʘʪʝʣʝʤ ʩʦʩʪʦʷʥʠʷ ʧʦʜ-

ʨʦʩʪʘ. ɺ ʣʫʯʰʠʭ ʫʩʣʦʚʠʷʭ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʭʚʦʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ (ʐʘʨʳʡ, 1994). 

ʆʜʥʘʢʦ ʫ ʢʝʜʨʘ ʵʪʘ ʟʘʚʠʩʠʤʦʩʪʴ ʚʳʨʘʞʝʥʘ ʥʝ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ. ʃ.ʅ. ʊʦʚʢʘʯ (1975) ʦʪʤʝ-

ʪʠʣ, ʯʪʦ ʫ ʢʝʜʨʘ ʚ ʤʦʣʦʜʥʷʢʘʭ ʨʘʟʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʥʦ ʚ ʩʪʘʙʠʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʩʫʱʝʩʪʚʦʚʘ-

ʥʠʷ, ʩʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʭʚʦʠ ʨʘʟʣʠʯʘʝʪʩʷ ʥʝʩʫʱʝʩʪʚʝʥʥʦ. ʊʦʣʴʢʦ 2-3 ʛʦʜʘ 

ʜʝʨʞʠʪʩʷ ʭʚʦʷ ʥʘ ʵʢʟʝʤʧʣʷʨʘʭ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʩʥʠʟʠʚʰʠʭ ʨʦʩʪ ʠʟ-ʟʘ ʫʭʫʜʰʝʥʠʷ ʫʩʣʦʚʠʡ 

ʩʨʝʜʳ. ʋ ʢʝʜʨʘ, ʫ ʢʦʪʦʨʦʛʦ ʚ ʧʦʩʣʝʜʥʠʝ 3-4 ʛʦʜʘ ʣʠʥʝʡʥʳʡ ʧʨʠʨʦʩʪ ʩʪʘʙʠʣʝʥ ʠʣʠ ʫʚʝʣʠ-

ʯʠʚʘʝʪʩʷ, ʭʚʦʷ ʞʠʚʝʪ 4-5 ʣʝʪ. ʊʘʢʘʷ ʞʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʭʚʦʠ ʫʩʪʘʥʦʚʣʝʥʘ ʜʣʷ 

ʢʝʜʨʘ ʚ ʆʙʴ-ʊʦʤʩʢʦʤ ʤʝʞʜʫʨʝʯʴʝ (ʅʠʢʦʣʘʝʚʘ, ʇʘʥʦʚ, 2002).  

ʇʦ ʤʥʝʥʠʶ ʅ.ʇ. ʇʦʣʠʢʘʨʧʦʚʘ ʠ ʈ.ʄ. ɹʘʙʠʥʮʝʚʦʡ (1963), ʚ ʯʝʨʥʝʚʦʤ ʧʦʷʩʝ ɿʘʧʘʜʥʦ-

ʛʦ ʉʘʷʥʘ ʚ ʣʶʙʦʤ ʪʠʧʝ ʣʝʩʘ ʚ ʫʩʣʦʚʠʷʭ ʜʦʩʪʘʪʦʯʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟ-

ʥʠ ʭʚʦʠ ï 4-6 ʣʝʪ. ʇʦ ʜʘʥʥʳʤ ʄ.ɸ. ʐʘʨʦʛʦ (1994), ʚ ʧʨʝʜʛʦʨʴʷʭ ɿʘʧʘʜʥʦʛʦ ʠ ɺʦʩʪʦʯʥʦʛʦ 

ʉʘ̫ʥʘ ʚ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʭʚʦʷ ʫ ʢʝʜʨʘ ʩʦʭʨʘʥʷʝʪʩʷ ʥʘ ʧʦʙʝʛʘʭ 3-4 

ʛʦʜʘ. ʉ ʫʭʫʜʰʝʥʠʝʤ ʫʩʣʦʚʠʡ ʨʦʩʪʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʩʥʠʞʘʝʪʩʷ ʜʦ 2 ʣʝʪ. 

ʆʧʨʝʜʝʣʷʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʭʚʦʠ ʫ ʩʘʤʦʩʝʚʘ ʠ ʧʦʜʨʦʩʪʘ 

ʤʦʣʦʞʝ 10 ʣʝʪ, ʜʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʦʢʦʚʳʭ ʧʦʙʝʛʦʚ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ, 

ʪʘʢ ʢʘʢ ʚʦʟʨʘʩʪ ʭʚʦʠ ʦʙʫʩʣʦʚʣʝʥ ʚʦʟʨʘʩʪʦʤ ʧʦʙʝʛʦʚ. ɺ ʠʟʫʯʘʝʤʳʭ ʥʘʤʠ ʥʘʩʘʞʜʝʥʠʷʭ ʫ 
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ʧʦʜʨʦʩʪʘ ʩʪʘʨʰʝ 10 ʣʝʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʭʚʦʠ ʥʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʚʦʟʨʘʩʪʦʤ, ʘ 

ʟʘʚʠʩʠʪ ʦʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ ʠ ʝʛʦ ʤʝʩʪʦʧʨʦʠʟʨʘʩʪʘʥʠʷ. ʇʦʜ ʧʦ-

ʣʦʛʦʤ ʧʨʦʠʟʚʦʜʥʳʭ ʜʨʝʚʦʩʪʦʝʚ ʫ ʢʝʜʨʘ ʭʚʦʷ ʞʠʚʝʪ ʚ ʩʨʝʜʥʝʤ 4 ʛʦʜʘ. ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘ-

ʮʠʠ ʩʦʩʪʘʚʣʷʣ ʚ ʧʠʭʪʦʚʦʤ ʠ ʦʩʠʥʦʚʦʤ ʬʠʪʦʮʝʥʦʟʘʭ 27-28%, ʘ ʚ ʙʝʨʝʟʦʚʦʤ ï 18%. ɹʦʣʴʰʘʷ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʚʩʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʫ ʧʦʜʨʦʩʪʘ ʦʙʫʩʣʦʚʣʝʥʘ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʦʩʪʘ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʫʩʣʦʚʠʡ ʧʨʦʠʟʨʘʩʪʘʥʠʷ.  

ʋ ʪʝʥʝʚʳʥʦʩʣʠʚʳʭ ʚʠʜʦʚ, ʢ ʢʘʢʠʤ ʦʪʥʦʩʠʪʩʷ ʢʝʜʨ, ʩʥʠʞʝʥʠʝ ʧʨʠʨʦʩʪʘ ʦʨʛʘʥʠʯʝʩʢʦ-

ʛʦ ʚʝʱʝʩʪʚʘ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʩʠʣʴʥʫʶ ʩʪʝʧʝʥʴ ʟʘʪʝʥʝʥʠʷ. ʇʨʠ ʩʣʘʙʦʤ ʟʘʪʝʥʝʥʠʠ ʚʦʟ-

ʤʦʞʥʦ ʫʚʝʣʠʯʝʥʠʝ ʨʦʩʪʘ (ʉʫʜʘʯʢʦʚʘ ʠ ʜʨ., 1967). ʇʨʦʚʝʜʝʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʟʘʪʝʥʝʥʠʷ 

ʢʨʦʥ ʦʪ ʧʨʷʤʳʭ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ ʩ ʦʛʨʘʥʠʯʝʥʠʝʤ ʧʦʩʪʫʧʣʝʥʠʷ ʨʘʩʩʝʷʥʥʦʡ ʨʘʜʠʘʮʠʠ ʦʪ-

ʢʨʳʪʦʛʦ ʥʝʙʝʩʥʦʛʦ ʩʚʦʜʘ ʚ ʫʩʣʦʚʠʷʭ ʯʝʨʥʝʚʦʛʦ ʧʦʷʩʘ ɿʘʧʘʜʥʦʛʦ ʉʘʷʥʘ ʚʳʷʚʠʣʦ, ʯʪʦ ʥʘʠ-

ʙʦʣʝʝ ʩʠʣʴʥʦʝ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʦʜʨʦʩʪ ʢʝʜʨʘ ʦʢʘʟʳʚʘʝʪ ʧʦʩʪʦʷʥʥʦʝ ʟʘʪʝʥʝ-

ʥʠʝ (ɽʨʤʦʣʝʥʢʦ, 1998).  

ɺ ʣʠʪʝʨʘʪʫʨʝ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʚ ʙʝʨʝʟʥʷʢʘʭ ʚʳʩʦʢʘʷ ʧʦʣʥʦʪʘ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ 

ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʢʝʜʨʘ ʪʦʣʴʢʦ ʚ ʥʘʩʘʞʜʝʥʠʷʭ ʤʣʘʜʰʠʭ ʚʦʟʨʘʩʪʦʚ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʦʟʨʘʩʪʘ 

ʜʨʝʚʦʩʪʦʷ ʚʣʠʷʥʠʝ ʫʤʝʥʴʰʘʝʪʩʷ (ɹʝʭ, 1971). ʕʪʦ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʜʢʨʦʥʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʫ ʙʝʨʝʟ ʠ ʫʣʫʯʰʝʥʠʝʤ ʩʚʝʪʦʚʦʛʦ ʨʝʞʠʤʘ ʜʣʷ 

ʨʘʩʪʫʱʝʛʦ ʧʦʜ ʠʭ ʧʦʣʦʛʦʤ ʧʦʜʨʦʩʪʘ.  

ɺʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʩʝʟʦʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʦʩʚʝʱʝʥʥʦʩʪʠ ʧʦʜ ʢʨʦʥʘʤʠ ʣʠʩʪʦʧʘʜʥʳʭ 

ʜʝʨʝʚʝɹʚ. ɺ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʩʝʟʦʥʘ, ʢʦʛʜʘ ʫ ʢʝʜʨʘ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʧʦʙʝʛʠ, 

ʫ ʙʝʨʝʟʳ ʣʠʩʪʦʚʦʡ ʘʧʧʘʨʘʪ ʨʘʟʚʠʪ ʝʱʝ ʥʝ ʧʦʣʥʦʩʪʴʶ ʠ ʦʩʚʝʱʝʥʥʦʩʪʴ ʚʳʰʝ, ʯʝʤ ʧʦʜ ʢʨʦ-

ʥʘʤʠ ʧʠʭʪʳ.  

ɺʳʰʝ ʠʟʣʦʞʝʥʥʦʝ ʧʦʟʚʦʣʷʝʪ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʜʣʷ ʨʦʩʪʘ ʢʝʜʨʘ ʚ ʙʝʨʝʟʦʚʳʭ ʬʠʪʦʮʝʥʦʟʘʭ 

ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ, ʯʝʤ ʚ ʭʚʦʡʥʳʭ ʠ ʭʚʦʡʥʦ-ʣʠʩʪʚʝʥʥʳʭ. ɼʣʷ ʩʦʢʨʘʱʝʥʠʷ ʩʨʦʢʦʚ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʵʜʠʬʠʢʘʪʦʨʥʦʡ ʨʦʣʠ ʢʝʜʨʘ ʥʝʦʙʭʦʜʠʤʦ ʩʦʜʝʡʩʪʚʠʝ ʝʛʦ ʚʦʟʦʙʥʦʚʣʝʥʠʶ.  
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ɺʆʉʇʈʆʀɿɺʆɼʉʊɺʆ ʃɽʉʆɺ ʅɸ ɹɸɿɽ ʂʈʀʊɽʈʀɽɺ ʋʉʊʆʁʏʀɺʆɻʆ 

ʃɽʉʆʇʆʃʔɿʆɺɸʅʀʗ 

 

ʈʫʥʦʚʘ ɽ.ʄ., ɻʨʝʙʝʥʶʢ ɸ.ʃ. (ɻʆʋ ɺʇʆ çɹʨɻʋè, ʛ. ɹʨʘʪʩʢ, ʈʌ) 

 

Reproduction of wood within the framework of steady using a wood should be carried out in 

view of the basic aspects of activity. 

 

ʃʝʩʥʳʝ ʨʝʩʫʨʩʳ, ʠʭ ʧʦʪʨʝʙʣʝʥʠʝ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ  ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩ 

ʫʯʝʪʦʤ ʫʩʪʦʡʯʠʚʦʛʦ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʤʢʘʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʪʨʝʙʦʚʘ-

ʥʠʡ, ʢ ʢʦʪʦʨʳʤ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʨʘʟʣʠʯʥʳʝ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʢʦʥʬʝʨʝʥʮʠʠ ʠ ʚ ʯʘʩʪʥʦʩʪʠ 

ʦʩʥʦʚʦʧʦʣʦʛʘʶʱʫʶ   ʢʦʥʬʝʨʝʥʮʠʶ ʆʆʅ ʧʦ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʨʘʟʚʠʪʠʶ (ʈʠʦï

ʜʝ-ɾʘʥʝʡʨʦ, 92 ʛ.) ʚ ʯʘʩʪʠ ʫʩʪʦʡʯʠʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʘʤʠ ʠ ʥʘʮʠʦʥʘʣʴʥʳʝ ʢʦʥʮʝʧʮʠʠ 

ʧʝʨʝʭʦʜʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʢ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ, ʫʪʚʝʨʞʜʝʥʥʳʝ ʋʢʘʟʦʤ ʇʨʝʟʠ-

ʜʝʥʪʘ ʈʌ ʦʪ 01.04.96 ˉ 440 ç ʆ ʢʦʥʮʝʧʮʠʠ ʧʝʨʝʭʦʜʘ ʈʌ ʢ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶè. ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʢʦʥʮʝʧʮʠʠ ʈʦʩʩʠʷ ʨʘʟʨʘʙʦʪʘʣʘ ʠ ʚʚʝʣʘ ʚ ʜʝʡʩʪʚʠʝ ʩʚʦʶ ʥʘʮʠʦʥʘʣʴʥʫʶ ʩʠʩʪʝʤʫ 

ʢʨʠʪʝʨʠʝʚ ʠ ʠʥʜʠʢʘʪʦʨʦʚ ʜʣʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʦʩʩʠʠ ʧʨʠʢʘʟʦʤ ˉ 21 ʦʪ 5 ʬʝʚʨʘʣʷ 1998 

ʛ. çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʢʨʠʪʝʨʠʝʚ ʠ ʠʥʜʠʢʘʪʦʨʦʚ ʫʩʪʦʡʯʠʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʘʤʠ ʈʌè, ʇʦ-

ʩʪʘʥʦʚʣʝʥʠʷ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 08.05.96 çʆ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʨʘ-

ʪʝʛʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʈʌè, ʘ ʪʘʢʞʝ ʃʝʩʥʦʛʦ ʢʦʜʝʢʩʘ ʈʌ. 

ɺ ʨʘʤʢʘʭ ʪʨʝʙʦʚʘʥʠʡ ʫʩʪʦʡʯʠʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʝ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠ-

ʚʘʪʴ ʢʘʢ ʧʦʪʨʝʙʥʦʩʪʴ ʣʝʩʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʪʘʢ ʠ ʠʭ ʧʦʩʪʦʷʥʥʦʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʚʩʝʛʦ 

ʤʥʦʛʦʦʙʨʘʟʠʷ ʩ ʫʯʝʪʦʤ ʠʭ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʜʣʷ ʥʳʥʝʰʥʝʛʦ ʠ ʙʫʜʫʱʝʛʦ ʧʦʢʦʣʝʥʠʡ. 

ɺʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ï ʵʪʦ ʧʨʦʮʝʩʩ, ʧʨʦʠʩʭʦʜʷʱʠʡ ʚ ʥʝʧʨʝʨʳʚʥʦʤ ʜʚʠʞʝʥʠʠ ʠ ʚʦʟʦʙ-

ʥʦʚʣʝʥʠʠ. ɺʦʩʧʨʦʠʟʚʦʜʩʪʚʦ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʥʘ ʨʠʩ. 1., ʧʨʠʥʷʪʦ ʨʘʟʜʝʣʷʪʴ ʥʘ ʩʫʞʝʥʥʦʝ ï 

ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʮʝʩʩʘ ʩʦʢʨʘʱʘʶʪʩʷ; ʧʨʦʩʪʦʝ ï ʧʦʢʘʟʘʪʝʣʠ ʧʨʝʜʳʜʫʱʝʛʦ ʧʝʨʠʦʜʘ 

ʨʘʚʥʳ ʧʦʢʘʟʘʪʝʣʷʤ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʝʨʠʦʜʘ; ʨʘʩʰʠʨʝʥʥʦʝ ï ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʮʝʩʩʘ 

ʫʚʝʣʠʯʠʚʘʶʪʩʷ.   

 

ʈʠʩʫʥʦʢ 1- ʉʭʝʤʘ ʧʨʦʮʝʩʩʘ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ 

 

ɺʦʩʧʨʦʠʟʚʦʜʩʪʚʦ 

ʉʫʞʝʥʥʦʝ ʇʨʦʩʪʦʝ ʈʘʩʰʠʨʝʥʥʦʝ 
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ʇʨʦʮʝʩʩʘʤ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʦʭʨʘʥʝʥʠʷ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʧʦʩʚʷ-

ʱʝʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ.  

ʇʨʦʮʝʩʩ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ, ʚʦʟʤʦʞʥʦ, ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʣʠʰʴ ʚ ʩʠʩʪʝ-

ʤʝ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʝ ï ʣʝʩʦʚʳʨʘʱʠʚʘʥʠʝ, ʢ ʪʘʢʦʤʫ ʟʘʢʣʶʯʝʥʠʶ ʧʨʠʭʦʜʷʪ ʤʥʦʛʠʝ ʫʯʝʥʳʝ. 

ɺ ʦʩʥʦʚʝ ʪʝʦʨʠʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʣʝʞʠʪ ʩʪʚʦʣʦʚʘʷ ʜʨʝʚʝʩʠʥʘ ʠ ʩʚʷ-

ʟʘʥʥʳʝ ʩ ʥʝʡ ʚʩʝ ʧʨʦʮʝʩʩʳ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ. ʕʪʦʤʫ ʝʩʪʴ ʦʙʲʝʢʪʠʚʥʳʝ ʧʨʠʯʠʥʳ, ʢ ʛʣʘʚ-

ʥʳʤ ʠʟ ʥʠʭ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʪʦ, ʯʪʦ ʚʩʝ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʠʜʦʤ ʛʣʘʚʥʦʡ 

ʧʨʦʠʟʨʘʩʪʘʶʱʝʡ ʧʦʨʦʜʳ, ʪ.ʝ. ʚʝʨʪʠʢʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʣʝʩʘ, ʧʦʩʢʦʣʴʢʫ ʩʦʟʜʘʝʪʩʷ  ʦʧʨʝʜʝ-

ʣʝʥʥʳʡ ʤʠʢʨʦʢʣʠʤʘʪ ʠ ʫʩʣʦʚʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʣʦʛʦʤ ʜʘʥʥʦʡ ʧʦʨʦʜʳ. ʂ ʜʨʫʛʦʡ ʛʣʘʚʥʦʡ ʠ 

ʥʝ ʤʝʥʝʝ ʦʧʨʝʜʝʣʷʶʱʝʡ ʦʪʥʦʩʠʪʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʵʪʦ ʪʠʧ ʠ ʩʪʨʦʝʥʠʝ ʧʦʯʚʳ, 

ʤʝʩʪʦ ʠ ʫʩʣʦʚʠʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʠ ʪ.ʧ. 

ʂ ʛʣʘʚʥʝʡʰʠʤ ʬʘʢʪʦʨʘʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʧʨʦʮʝʩʩ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ: 

ʧʨʠʨʦʜʥʳʝ ʬʘʢʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ ʣʝʩʥʳʝ ʧʦʞʘʨʳ, ʨʘʟʨʫʰʝʥʠʷ ʚʝʪʨʦʚʘʣʘʤʠ ʠ ʙʫʨʝʣʦʤʘʤʠ, ʨʘʟ-

ʤʥʦʞʝʥʠʝ ʜʝʨʝʚʦʨʘʟʨʫʰʘʶʱʠʭ ʥʘʩʝʢʦʤʳʭ, ʛʨʠʙʦʚ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ; ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢ-

ʪʦʨ, ʦʪ ʢʦʪʦʨʦʛʦ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʠʧ ʣʝʩʘ, ʪʠʧ ʚʦʟʦʙ-

ʥʦʚʣʝʥʠʷ ʠ ʪ.ʧ. ʇʨʦʮʝʩʩ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʚʦʣʦʚʦʡ ʜʨʝʚʝʩʠʥʳ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 2.  

 

ʈʠʩʫʥʦʢ 2- ʉʭʝʤʘ ʧʨʦʮʝʩʩʘ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʚʦʣʦʚʦʡ ʜʨʝʚʝʩʠʥʳ 

 

ɼʣʷ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ 

ʚʚʝʜʝʤ ʧʦʢʘʟʘʪʝʣʴ (ʋʆʋ) - ʫʨʦʚʝʥʴ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ. ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʜʠʥʘʤʠʢʝ, ʪ.ʝ. ʧʨʦʠʟʚʦʜʠʪʴ ʩʨʘʚʥʝʥʠʝ ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʧʝ-

ʨʠʦʜʘʤʠ, ʧʨʠ ʵʪʦʤ ʧʦʢʘʟʘʪʝʣʴ ʜʦʣʞʝʥ ʦʪʚʝʯʘʪʴ ʫʩʣʦʚʠʷʤ ʋʆʋ1 ² ʋʆʋ0 , ʛʜʝ ʋʆʋ1 ï 

ʧʦʢʘʟʘʪʝʣʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʝʨʠʦʜʘ; ʋʆʋ0 ï ʧʦʢʘʟʘʪʝʣʴ ʙʘʟʠʩʥʦʛʦ (ʧʨʝʜʰʝʩʪʚʫʶʱʝ-

ʛʦ) ʧʝʨʠʦʜʘ. ɼʘʥʥʦʝ ʫʩʣʦʚʠʝ ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʦʩʪʦʛʦ ʠ ʨʘʩʰʠʨʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟ-

ʚʦʜʩʪʚʘ. 

ʋʨʦʚʝʥʴ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ ʜʦʣʞʝʥ ʩʦʯʝʪʘʪʴ ʚ ʩʝʙʝ 

ʨʷʜʳ ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʦʮʝʥʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʠʩʪʝʤʳ ʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ. 

 

ʋʆʋ = 
n
Õ S ɸi * S Bi * C * D ,    (1) 

ʕʪʘʧ ʨʫʙʢʠ 

ʩʧʝʣʦʛʦ ʣʝʩʘ 

ʕʪʘʧ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʦʣʦʜʥʷʢʦʚ 

(ʪʠʧʘ ʚʦʟʦʙʥʦʚʣʝʥʠʷ) 

ʇʦʩʘʜʢʘ ʩʝʤʷʥ, ʩʘʞʝʥʮʝʚ 

ʩʝʷʥʮʝʚ, ʠ ʪ.ʧ.  (ʚʦʟʦʙ-

ʥʦʚʣʝʥʠʝ ʩ ʩʦʜʝʡʩʪʚʠʝʤ 

ʯʝʣʦʚʝʢʘ) 
 

ʕʪʘʧ ʦʨʛʘʥʠʟʘʮʠʠ ʪʠʧʘ ʚʨrʫʙʢʠ ʠ 

ʣʝʩʦʚʦʟʦʙʥʦʚʣʝʥʠʷ 

ɽʩʪʝʩʪʚʝʥʥʦʝ ʚʦʟʦʙʥʦʚ-

ʣʝʥʠʝ (ʙʝʟ ʩʦʜʝʡʩʪʚʠʷ 

ʯʝʣʦʚʝʢʘ) 

ʕʪʘʧ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʠʧʘ ʣʝʩʘ ʠ 

ʥʘʢʦʧʣʝʥʠʷ ʙʠʦʤʘʩʩʳ 

ʩʧʣʦʰʥʳʝ 

ʧʦʩʪʝʧʝʥʥʳʝ 

ʚʳʙʦʨʦʯʥʳʝ 
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ʛʜʝ n ï ʯʠʩʣʦ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʜ ʢʦʨʥʝʤ;  

S ɸi ï ʩʫʤʤʘ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʠʩʪʝʤʳ ʧʦ ʧʣʦʱʘʜʷʤ; 

S Bi ï ʩʫʤʤʘ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʦʙʲʝʤʘʤ (ʟʘʧʘʩʘʤ); 

C ï ʟʘʥʷʪʦʩʪʴ ʚ ʣʝʩʥʦʤ ʩʝʢʪʦʨʝ ʨʝʛʠʦʥʘ ʢ ʦʙʱʝʤʫ ʯʠʩʣʫ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʥʘʩʝ-

ʣʝʥʠʷ; 

D ï ʜʦʣʷ ʣʝʩʥʦʛʦ ʩʝʢʪʦʨʘ ʨʝʛʠʦʥʘ ʚ ʚʘʣʦʚʦʤ ʥʘʮʠʦʥʘʣʴʥʦʤ ʧʨʦʜʫʢʪʝ ʨʝʛʠʦʥʘ. 

 

ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʦʮʝʥʢʠ ʢʨʠʪʝʨʠʝʚ ʫʩʪʦʡʯʠʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʩʛʨʫʧʧʠʨʦ-

ʚʘʪʴ ʢʨʠʪʝʨʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ, ʘ ʥʝ ʚ ʘʙʩʦʣʶʪʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ 

ʠ ʦʮʝʥʠʪʴ ʫʨʦʚʝʥʴ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʩʠʩʪʝʤʳ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ.   

ʂ ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʬʦʨʤʫʣʝ (1) ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ: ʦʪʥʦʰʝʥʠʝ 

ʧʦʢʨʳʪʦʡ ʣʝʩʦʤ ʧʣʦʱʘʜʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʢ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʢʘʢ ʦʜʠʥ ʠʟ ʧʦʢʘ-

ʟʘʪʝʣʝʡ ʣʝʩʠʩʪʦʩʪʠ; ʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʠ ʩʧʝʣʳʭ ʠ ʧʝʨʝʩʪʦʡʥʳʭ ʣʝʩʦʚ ʢ ʧʦʢʨʳʪʦʡ ʣʝʩʦʤ 

ʧʣʦʱʘʜʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʢʘʢ ʧʦʢʘʟʘʪʝʣʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʧʨʠʛʦʜʥʦʩʪʠ ʣʝʩʦʚ; ʦʪʥʦʰʝʥʠʷ 

ʧʣʦʱʘʜʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʧʦʨʦʜ ʢ ʧʣʦʱʘʜʠ, ʧʦʢʨʳʪʦʡ ʣʝʩʦʤ ʢʘʢ ʧʦʢʘʟʘʪʝʣʴ 

ʨʳʥʦʯʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʣʝʩʥʦʛʦ ʬʦʥʜʘ; ʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʠ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʣʝʩʦʚ (ʟʝʣʝʥʳʭ 

ʟʦʥ) ʢ ʧʦʢʨʳʪʦʡ ʣʝʩʦʤ ʧʣʦʱʘʜʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʢʘʢ ʧʦʢʘʟʘʪʝʣʴ ʚʳʧʦʣʥʝʥʠʷ ʟʘʱʠʪʥʳʭ ʬʫʥʢ-

ʮʠʡ ʣʝʩʦʚ; ʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʠ, ʟʘʥʠʤʘʝʤʦʡ ʤʷʛʢʦʣʠʩʪʚʝʥʥʳʤʠ ʧʦʨʦʜʘʤʠ, ʢ ʧʣʦʱʘʜʠ,  ʟʘ-

ʥʠʤʘʝʤʦʡ ʭʚʦʡʥʳʤʠ ʧʦʨʦʜʘʤʠ ʢʘʢ ʧʦʢʘʟʘʪʝʣʴ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʣʝʩʥʳʭ ʤʘʩʩʠ-

ʚʦʚ; ʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʠ ʧʦʚʨʝʞʜʝʥʥʦʛʦ ʣʝʩʘ (ʙʦʣʝʟʥʠ, ʚʨʝʜʠʪʝʣʠ, ʚʝʪʨʦʚʘʣ, ʧʦʞʘʨʳ ʠ ʪ.ʜ.) ʢ 

ʧʦʢʨʳʪʦʡ ʣʝʩʦʤ ʧʣʦʱʘʜʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʢʘʢ ʧʦʢʘʟʘʪʝʣʴ ʬʠʪʦʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʣʝʩʦʚ; 

ʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʠ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢ ʧʣʦʱʘʜʠ ʨʫʙʦʢ ʢʘʢ ʢʨʠʪʝʨʠʡ ʣʝʩʦʚʦʩʧʨʦʠʟʚʦʜʩʪ-

ʚʘ ʣʝʩʦʚ; ʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʠ ʣʝʩʦʩʝʢ, ʚʦʩʩʪʘʥʦʚʠʚʰʠʭʩʷ ʮʝʥʥʳʤʠ ʭʚʦʡʥʳʤʠ ʧʦʨʦʜʘʤʠ ʢ 

ʧʣʦʱʘʜʠ ʚʳʨʫʙʦʢ ʢʘʢ ʧʦʢʘʟʘʪʝʣʴ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʮʝʥʥʦʩʪʠ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ; ʦʪʥʦʰʝʥʠʝ ʦʙ-

ʱʝʛʦ ʦʙʲʝʤʘ ʟʘʛʦʪʦʚʦʢ ʢ ʛʦʜʠʯʥʦʤʫ ʧʨʠʨʦʩʪʫ ʣʝʩʦʚ ʧʦ ʟʘʧʘʩʫ ʢʘʢ ʧʦʢʘʟʘʪʝʣʴ ʥʝʧʨʝʨʳʚʥʦʩʪʠ 

ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ; ʦʪʥʦʰʝʥʠʝ ʦʙʲʝʤʘ ʬʘʢʪʠʯʝʩʢʠ ʚʳʨʫʙʣʝʥʥʦʛʦ ʣʝʩʘ ʢ ʦʙʲʝʤʫ ʨʘʩʯʝʪʥʦʡ ʣʝ-

ʩʦʩʝʢʠ ʢʘʢ ʢʨʠʪʝʨʠʡ ʧʨʘʚʠʣʴʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ; ʦʪʥʦʰʝʥʠʝ ʟʘʧʘʩʘ ʜʦʩ-

ʪʫʧʥʳʭ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʣʝʩʦʚ ʢ ʦʙʱʝʤʫ ʟʘʧʘʩʫ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʧʦʢʘʟʳʚʘʝʪ ʚʦʟʤʦʞʥʳʡ ʧʦ-

ʪʝʥʮʠʘʣ ʜʣʷ ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʩʦʚʨʝʤʝʥʥʦʝ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʝ ʠ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʀʨʢʫʪʩʢʦʡ ʦʙ-

ʣʘʩʪʠ ʩ ʧʦʟʠʮʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʝʨʠʦʜ ʩ 1961 ʧʦ 2003 ʛʦʜ ʥʘʙʣʶʜʘʝʤ 

ʩʣʝʜʫʶɦ ʠʝ ʠʟʤʝʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʘʭ 3 ʠ 4.  

ɺʦʩʧʨʦʠʟʚʦʜʩʪʚʦ  ʣʝʩʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʧʦ ʭʚʦʡʥʳʤ ʧʣʦʱʘʜʷʤ ʠʤʝʝʪ ʚ ʦʩʥʦʚʥʦʤ ʩʫ-

ʞʝʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʨʦʮʝʥʪʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʭʚʦʡʥʳʭ ʠ ʣʠʩʪʚʝʥʥʳʭ 

ʧʦʨʦʜ, ʥʘʠʙʦʣʴʰʠʡ ʩʧʘʜ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʝʨʠʦʜ ʩ 1983 ʧʦ 1993 ʛ. ʠ ʜʘʥʥʘʷ 

ʪʝʥʜʝʥʮʠʷ ʩʦʭʨʘʥʷʝʪʩʷ. ɺ 1983ʛ. ʙʳʣʦ ʟʘʥʷʪʦ ʭʚʦʡʥʳʤʠ ʧʦʨʦʜʘʤʠ 84,77 %, ʘ ʚ 2003 ʛʦʜʫ 

81,3 % , ʪ.ʝ. ʩʦʢʨʘʱʝʥʠʝ ʟʘ 20 ʣʝʪ ʩʦʩʪʘʚʠʣʦ 3,47 %.   
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ʈʠʩʫʥʦʢ 4- ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʧʣʦʱʘʜʠ ʧʦʨʦʜ ʣʝʩʦʤ ʧʣʦɦ ʘʜʠ 

 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʀʨʢʫʪʩʢʠʡ ʣʝʩʥʦʡ ʬʦʥʜ ʩ 1983 ʛʦʜʘ ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ ʚ ʩʠʩ-

ʪʝʤʝ ʩʫʞʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦ ʦʩʥʦʚʥʳʤ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ ʧʦʨʦʜʘʤ, 

ʧʣʦʱʘʜʠ ʭʚʦʡʥʳʭ ʩʦʢʨʘʱʘʶʪʩʷ, ʝʣʴ ʠ ʧʠʭʪʘ ʩʦʭʨʘʥʷʶʪ ʩʚʦʶ ʧʦʟʠʮʠʶ, ʣʠʩʪʚʝʥʥʳʝ ʫʚʝ-

ʣʠʯʠʚʘʶʪʩʷ ʩ ʠʟʤʝʥʝʥʠʝʤ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʦʣʠʯʝʩʪʚʦ ʧʣʦʱʘʜʠ ʦʩʠʥʳ ʚʦʟ-

ʨʘʩʪʘʝʪ, ʥʘ ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʝʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʧʦʪʨʝʙʣʝʥʠʝ. 

 ɺ ʦʙʱʝʤ, ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʝʨʝʭʦʜ ʥʘ ʜʨʫʛʠʝ ʧʫʪʠ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʩ ʫʯʝ-

ʪʦʤ ʢʨʠʪʝʨʠʝʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʩʦʭʨʘʥʷʣʘʩʴ ʩʪʨʫʢʪʫʨʘ ʣʝʩʦʚ, 

ʠ ʦʩʥʦʚʥʳʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʝ ʧʦʨʦʜʳ ʚʦʩʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ.  
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ʊʘʨʭʘʥʦʚ ʉ.ʅ. (ʀʕʇʉ ʋʨʆ ʈɸʅ, ʛ. ɸʨʭʘʥʛʝʣʴʩʢ, ʈʌ) 

ʑʝʢʘʣʸʚ ʈ.ɺ. (ʀʥʩʪʠʪʫʪ ʣʝʩʦʚʝʜʝʥʠʷ ʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʈʌ) 

 

In article results of researches of a shaped variety of coniferous by the example of spruce 

in the European North of Russia are resulted. Distribution of different forms in various condi-

tions of growth (type of a wood, presence industrial loadings) is determined. 

 

ʉʠʩʪʝʤʘʪʠʢʘ ʨʦʜʘ ʝʣʴ (Picea) ʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʩʝʚʝʨʥʦʡ ʣʝʩʥʦʡ ʟʦʥʳ ʜʦʚʦʣʴʥʦ 

ʩʣʦʞʥʘ. ʃ.ʌ. ʇʨʘʚʜʠʥ (1975) ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʙʦʣʴʰʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʘʪʝ-

ʨʠʘʣʘ ʚʳʜʝʣʠʣ ʤʘʢʨʦʟʦʥʳ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʝʣʠ ʦʙʳʢʥʦʚʝʥʥʦʡ (Picea abies L. Kars), ʝʣʠ ʩʠ-

ʙʠʨʩʢʦʡ (P. obovata Ledeb.) ʠ ʠʭ ʛʠʙʨʠʜʥʳʭ ʬʦʨʤ. ʊʝʨʨʠʪʦʨʠʷ ʉʝʚʝʨʦ-ɼʚʠʥʩʢʦʛʦ ʙʘʩʩʝʡ-

ʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʟʦʥʝ ʛʠʙʨʠʜʦʛʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʵʪʠʭ ʚʠʜʦʚ. ʕʪʠ ʚʠʜʳ ʠ ʠʭ ʝʩʪʝʩʪ-

ʚʝʥʥʳʝ ʛʠʙʨʠʜʳ ʦʪʣʠʯʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʦʣʠʤʦʨʬʠʟʤʦʤ. ʆʩʥʦʚʥʳʤ ʧʨʠʟʥʘʢʦʤ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʝʣʠ ʘʚʪʦʨʦʤ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʬʦʨʤʘ ʩʝʤʝʥʥʦʡ ʯʝ-

ʰʫʡ, ʢʦʪʦʨʘʷ ʯʨʝʟʚʳʯʘʡʥʦ ʠʟʤʝʥʯʠʚʘ ʠ ʦʙʫʩʣʦʚʣʝʥʘ ʛʝʥʝʪʠʯʝʩʢʠ (ʇʨʘʚʜʠʥ, 1975). 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʪʝʨʨʠʪʦʨʠʷ ɽʚʨʦʧʳ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʦʜʚʝʨʛʘʣʘʩʴ ʦʣʝʜʝʥʝʥʠʶ. ɼʝʷʪʝʣʴ-

ʥʦʩʪʴ ʣʝʜʥʠʢʘ ʦʪʣʦʞʠʣʘ ʩʚʦʡ ʦʪʧʝʯʘʪʦʢ ʥʘ ʠʩʪʦʨʠʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʇʦ-

ʩʣʝ ʪʘʷʥʠʷ ʣʴʜʘ ʧʦʩʣʝʜʥʝʛʦ ʦʣʝʜʝʥʝʥʠʷ ʝʣʴ ʟʘʩʝʣʠʣʘ ʦʩʚʦʙʦʜʠʚʰʠʝʩʷ ʦʪʦ ʣʴʜʘ ʧʣʦʱʘʜʠ, 

ʧʨʠʯʝʤ ʨʘʩʩʝʣʝʥʠʝ ʰʣʦ ʧʦ ʜʚʫʤ ʥʘʧʨʘʚʣʝʥʠʷʤ (ʑʝʨʙʘʢʦʚʘ, 1975). ʉ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ʧʨʦ-

ʜʚʠʛʘʣʘʩʴ ʝʣʴ ʩʠʙʠʨʩʢʘʷ, ʘ ʩ ʶʛʦ-ʟʘʧʘʜʘ - ʝʣʴ ʝʚʨʦʧʝʡʩʢʘʷ. 

ʆʜʥʘʢʦ ʵʪʠ ʥʘʧʨʘʚʣʝʥʠʷ ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʝ. ʄʠʛʨʘʮʠʷ ʝʣʠ ʤʦʛʣʘ ʧʨʦʠʩʭʦʜʠʪʴ ʠ ʧʦ 

ʜʨʫʛʠʤ ʧʫʪʷʤ, ʠʟ ʜʨʫʛʠʭ ʫʙʝʞʠʱ (ʨʝʬʫʛʠʫʤʦʚ) ʝʣʠ, ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʚ ʣʝʜʥʠʢʦʚʳʡ ʧʝʨʠ-

ʦʜ. ʅʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʠʟʦʰʣʦ ʩʤʝʰʝʥʠʝ 

ʜʚʫʭ ʚʠʜʦʚ ʠʣʠ ʠʭ ʠʥʪʨʦʛʨʝʩʩʠʚʥʘʷ ʛʠʙʨʠʜʠʟʘʮʠʷ. 

ɺ ʩʝʚʝʨʦʪʘʝʞʥʳʭ ʝʣʴʥʠʢʘʭ ʟʝʣʝʥʦʤʦʰʥʦʡ ʛʨʫʧʧʳ ʪʠʧʦʚ ʣʝʩʘ ʚ ʧʨʝʜʝʣʘʭ ʚʦʜʦʩʙʦʨʘ 

ʨʝʢʠ ʉʝʚʝʨʥʘʷ ɼʚʠʥʘ (ʍʦʣʤʦʛʦʨʩʢʠʡ, ʇʣʝʩʝʮʢʠʡ, ʇʨʠʤʦʨʩʢʠʡ ʨʘʡʦʥʳ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʝʣʴ 

ʩ ʧʨʠʟʥʘʢʘʤʠ ʪʠʧʠʯʥʦʡ ʝʣʠ ʩʠʙʠʨʩʢʦʡ, ʝʣʠ ʝʚʨʦʧʝʡʩʢʦʡ ʠ ʠʥʪʨʦʛʨʝʩʩʠʚʥʳʭ ʛʠʙʨʠʜʦʚ ʝʣʠ 

(ʧʦ ʬʦʨʤʝ ʩʝʤʝʥʥʳʭ ʯʝʰʫʝʢ ʙʣʠʞʝ ʢ ʝʣʠ ʩʠʙʠʨʩʢʦʡ ʠʣʠ ʝʚʨʦʧʝʡʩʢʦʡ) (ʇʨʘʚʜʠʥ, 1975, 

ʑʝʨʙʘʢʦʚʘ, 1975). 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʛʠʙʨʠʜʥʦʡ ʝʣʠ ʚ ʨʘʟʣʠʯʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʧʦʜʯʠʥʷʝʪʩʷ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʟʘʚʠʩʠʤʦʩʪʷʤ ʦʪ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦʧʫʣʷʮʠʡ ʠ ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶ-

ʱʝʡ ʩʨʝʜʳ. ʇʨʠʚʦʜʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʚʧʦʩʣʝʜʩʪʚʠʠ ʫʪʦʯʥʷʪʴʩʷ 

ʧʦ ʤʝʨʝ ʧʦʩʪʫʧʣʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ 

ʝʣʠ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʧʦʩʪ ʣʝʜʥʠʢʦʚʳʡ ʧʝʨʠʦʜ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶ-

ʱʝʝ. ɼʦʣʝʚʦʝ ʫʯʘʩʪʠʝ ʬʦʨʤ ʝʣʠ ʩ ʚʳʨʘʞʝʥʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʝʣʠ ʝʚʨʦʧʝʡʩʢʦʡ (ʧʦ ʪʠʧʫ 

ʰʠʰʝʢ) ʚ ʝʣʴʥʠʢʘʭ ʟʝʣʝʥʦʤʦʰʥʦʡ ʛʨʫʧʧʳ ʩʝʚʝʨʥʦʡ ʪʘʡʛʠ ʉʝʚʝʨʦ-ɼʚʠʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ 

(ɸʨʭʘʥʛʝʣʴʩʢʦ-ɿʠʤʥʝʙʝʨʝʞʥʳʡ ʨʘʡʦʥ) ʢʨʘʡʥʝ ʤʘʣʦ. ʏʘʩʪʦ ʵʪʘ ʬʦʨʤʘ ʧʨʠʩʫʪʩʪʚʫʝʪ ʝʜʠ-

ʥʠʯʥʦ ʠʣʠ ʦʪʩʫʪʩʪʚʫʝʪ. ʅʝʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʝʣʴ ʩ ʧʨʠʟʥʘʢʘʤʠ ʪʠʧʠʯʥʦʡ ʝʚʨʦʧʝʡ-

ʩʢʦʡ ʣʠʰʴ ʚ ʧʦʧʫʣʮ̫ʠʷʭ ʍʦʣʤʦʛʦʨʩʢʦʛʦ ʠ ʇʣʝʩʝʮʢʦʛʦ ʨʘʡʦʥʦʚ (5%), ʪʦ ʝʩʪʴ ʶʛʦ-

ʟʘʧʘʜʥʝʝ ɿʠʤʥʝʛʦ ʧʦʙʝʨʝʞʴʷ ɹʝʣʦʛʦ ʤʦʨʷ. ɽʣʴ ʩ ʬʦʨʤʦʡ ʯʝʰʫʠ ʪʠʧʠʯʥʦʡ ʩʠʙʠʨʩʢʦʡ ʠʟ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʦʧʫʣʷʮʠʡ, ʙʦʣʴʰʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʩʝʚʝʨʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʚ ʟʝʣʝʥʦ-

ʤʦʰʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʇʨʠʤʦʨʩʢʦʛʦ ʨʘʡʦʥʘ (ʪʝʨʨʠʪʦʨʠʷ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʘʛʣʦʤʝʨʘʮʠʠ), ʚ 

ʢʦʪʦʨʳʭ ʦʥʘ ʜʦʤʠʥʠʨʫʝʪ ʧʦ ʩʦʩʪʘʚʫ ʜʨʝʚʦʩʪʦʷ (60ï80%). 

ɺ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʩʝʚʝʨʥʦʡ ʪʘʡʛʝ ʝʣʴʥʠʢʘʭ ʯʝʨʥʠʯʥʳʭ ʚʣʘʞʥʳʭ ʥʘʠʙʦ-

ʣʝʝ ʧʨʝʜʩʪʘʚʣʝʥʘ (60ï85%) ʝʣʴ ʩ ʧʨʠʟʥʘʢʘʤʠ (ʧʦ ʬʦʨʤʝ ʩʝʤʝʥʥʳʭ ʯʝʰʫʡ) ʪʠʧʠʯʥʦʡ ʩʠ-

ʙʠʨʩʢʦʡ ʠ ʙʣʠʟʢʠʝ ʢ ʥʝʡ ʛʠʙʨʠʜʥʳʝ ʬʦʨʤʳ. ɽʣʴ ʩ ʧʨʠʟʥʘʢʘʤʠ ʪʠʧʠʯʥʦʡ ʝʚʨʦʧʝʡʩʢʦʡ 

ʚʩʪʨʝʯʘʝʪʩʷ ʨʝʜʢʦ ʠ ʣʠʰʴ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ. ʏʘʱʝ (ʜʦ 30%) ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʛʠʙ-
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ʨʠʜʥʳʝ ʬʦʨʤʳ ʩ ʧʨʠʟʥʘʢʘʤʠ ʝʣʠ ʦʙʳʢʥʦʚʝʥʥʦʡ. ɺ ʥʘʩʘʞʜʝʥʠʷʭ ʠʩʩʣʝʜʫʝʤʳʭ ʘʜʤʠʥʠʩʪ-

ʨʘʪʠʚʥʳʭ ʨʘʡʦʥʦʚ (ʇʨʠʤʦʨʩʢʠʡ, ʍʦʣʤʦʛʦʨʩʢʠʡ, ʇʣʝʩʝʮʢʠʡ) ʥʝ ʦʙʥʘʨʫʞʝʥʘ ʣʠʰʴ ʬʦʨʤʘ - 

P. excelsa var. acuminata.  

ɺʳʩʦʢʠʡ ʧʦʣʠʤʦʨʬʠʟʤ ʝʣʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠ ʨʘʟʣʠʯʠʷʤʠ ʚ ʛʘʙʠʪʫʩʝ ʢʨʦʥʳ, ʪʠʧʝ 

ʚʝʪʚʣʝʥʠʷ, ʩʪʨʫʢʪʫʨʝ ʠ ʦʢʨʘʩʢʝ ʢʦʨʳ, ʦʢʨʘʩʢʝ ʠ ʩʪʨʦʝʥʠʠ ʤʘʢʨʦʩʪʨʦʙʠʣʦʚ, ʩʨʦʢʘʭ ʨʘʩʧʫʩ-

ʢʘʥʠʷ ʭʚʦʠ ʠ ʜʨʫʛʠʭ ʧʨʠʟʥʘʢʘʭ. ʇʦ ʦʢʨʘʩʢʝ ʤʘʢʨʦʩʪʨʦʙʠʣʦʚ ʨʘʟʣʠʯʘʶʪ ʢʨʘʩʥʦʰʠʰʝʯʥʫʶ 

(f. erythrocarpa), ʟʝʣʝʥʦʰʠʰʝʯʥʫʶ (f. chlorocarpa) ʠ ʧʝʨʝʭʦʜʥʫʶ (f. dichroa) ʬʦʨʤʳ. ʉʝ-

ʤʝʥʥʳʝ ʯʝʰʫʠ ʫ ʢʨʘʩʥʦʰʠʰʝʯʥʦʡ ʬʦʨʤʳ ʠʤʝʶʪ ʦʢʨʫʛʣʫʶ ʬʦʨʤʫ, ʘ ʫ ʟʝʣʝʥʦʰʠʰʝʯʥʦʡ - 

ʩ ʚʳʪʷʥʫʪʳʤʠ ʢʦʥʮʘʤʠ. ʐʠʰʢʠ ʢʨʘʩʥʦʰʠʰʝʯʥʦʡ ʝʣʠ ʙʦʣʝʝ ʪʷʞʝʣʳʝ, ʧʣʦʪʥʳʝ, ʘ ʫ ʟʝʣʝ-

ʥʦʰʠʰʝʯʥʦʡ - ʨʳʭʣʳʝ, ʣʝʛʢʠʝ. ʀʤʝʶʪʩʷ ʜʘʥʥʳʝ (ʃʝʩʘé, 1999), ʯʪʦ ʫ ʝʣʠ ʩ ʢʨʘʩʥʳʤ ʮʚʝ-

ʪʦʤ ʤʘʢʨʦʩʪʨʦʙʠʣʦʚ ʙʦʣʝʝ ʛʫʩʪʦʝ ʦʭʚʦʝʥʠʝ ʠ ʠʤ ʧʨʠʩʫʱʘ ʣʝʚʘʷ ʩʧʠʨʘʣʴ ʣʠʩʪʦʨʘʩʧʦʣʦʞʝ-

ʥʠʷ, ʘ ʫ ʟʝʣʝʥʦʰʠʰʝʯʥʦʡ ï ʦʭʚʦʝʥʠʝ ʙʦʣʝʝ ʨʝʜʢʦʝ, ʩ ʧʨʘʚʦʡ ʩʧʠʨʘʣʴʶ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʭʚʦʠ. ʇʦ ʵʪʠʤ ʞʝ ʩʚʝʜʝʥʠʷʤ ʢʨʘʩʥʦʰʠʰʝʯʥʘʷ ʬʦʨʤʘ ʧʨʝʦʙʣʘʜʘʝʪ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦ-

ʚʠʷʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ, ʧʨʠʯʝʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʝʣʴ ʩ ʢʨʘʩʥʳʤʠ ʤʘʢʨʦʩʪʨʦʙʠʣʘʤʠ ʤʝʥʝʝ 

ʧʦʜʚʝʨʞʝʥʘ ʚʦʟʜʝʡʩʪʚʠʶ ʵʥʪʦʤʦʚʨʝʜʠʪʝʣʝʡ. 

ɽʣʴ ʩ ʛʨʝʙʝʥʯʘʪʳʤ ʪʠʧʦʤ ʚʝʪʚʣʝʥʠʷ ʢʨʦʥʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʨʘʩʧʦ-

ʣʦʞʝʥʠʝʤ ʚʝʪʚʝʡ I ʧʦʨʷʜʢʘ, ʦʪ ʢʦʪʦʨʳʭ ʛʨʝʙʝʥʯʘʪʦ ʩʚʝʰʠʚʘʶʪʩʷ ʚʝʪʚʠ II ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʧʦʨʷʜʢʦʚ. ʈʘʟʜʝʣʝʥʠʝ ʝʣʝʡ ʩ ʛʨʝʙʝʥʯʘʪʳʤ ʚʝʪʚʣʝʥʠʝʤ ʦʪ ʥʝʧʨʘʚʠʣʥɹʦ-ʛʨʝʙʝʥʯʘʪʦʡ ʬʦʨʤʳ 

ʥʦʩʠʪ ʜʦʩʪʘʪʦʯʥʦ ʫʩʣʦʚʥʳʡ ʭʘʨʘʢʪʝʨ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʥʘʤʠ ʚʳʜʝʣʷʣʘʩʴ 

ʪʦʣʴʢʦ ʥʝʧʨʘʚʠʣʴʥʦ-ʛʨʝʙʝʥʯʘʪʘʷ ʬʦʨʤʘ. 

ʑʝʪʢʦʚʠʜʥʳʡ ʪʠʧ ʚʝʪʚʣʝʥʠʷ ʦʪʣʠʯʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʚʝʪʚʠ I ʠ II ʧʦʨʷʜʢʘ ʨʘʩʧʦʣʦʞʝʥʳ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ, ʚʝʪʚʠ ʢʦʨʦʯʝ, ʯʝʤ ʫ ʛʨʝʙʝʥʯʘʪʳʭ ʝʣʝʡ, ʘ ʚʝʪʚʠ III ʠ ʧʦʩʣʝʜʫʶʱʠʭ ʧʦʨʷʜ-

ʢʦʚ ʦʪʭʦʜʷʪ ʚʚʝʨʭ, ʚ ʩʪʦʨʦʥʳ ʠ ʚʥʠʟ, ʙʣʠʞʝ ʢ ʩʪʚʦʣʫ, ʦʙʨʘʟʫʷ ʧʦʜʦʙʠʝ ʱʝʪʢʠ. ʇʣʦʩʢʦʚʝʪ-

ʚʠʩʪʘʷ ʬʦʨʤʘ ʚʳʜʝʣʷʝʪʩʷ ʥʝʧʨʘʚʠʣʴʥʦ ʰʠʨʦʢʦ-ʨʘʟʚʝʪʚʣʝʥʥʳʤʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʚʝʪʚʷ-

ʤʠ I ʠ ʧʦʩʣʝʜʫʶʱʠʭ ʧʦʨʷʜʢʦʚ. ʏʘʩʪʦ ʦʥʘ ʥʘʤʠ ʥʝ ʚʳʜʝʣʷʣʘʩʴ, ʪʘʢ ʢʘʢ ʧʨʠʩʫʱʘ ʜʝʨʝʚʴʷʤ 

ʚ ʤʦʣʦʜʦʤ ʚʦʟʨʘʩʪʝ. ʊʠʧ ʚʝʪʚʣʝʥʠʷ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʩʫʯʴʷʤ, ʨʘʩʪʫʱʠʤ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ 

ʢʨʦʥʳ, ʪʘʢ ʢʘʢ ʚʝʪʚʠ ʚʝʨʰʠʥʳ ʦʙʳʯʥʦ ʠʤʝʶʪ ʦʩʦʙʫʶ ʶʚʝʥʠʣʴʥʫʶ ʬʦʨʤʫ ʚʝʪʚʣʝʥʠʷ, ʘ ʚ 

ʥʠʞʥʝʡ ʯʘʩʪʠ, ʭʘʨʘʢʪʝʨʝʥ ʧʣʦʩʢʠʡ ʪʠʧ ʚʝʪʚʣʝʥʠʷ. ɺʳʜʝʣʝʥʥʳʝ ʪʠʧʳ ʚʝʪʚʣʝʥʠʷ ʫ ʝʣʠ, 

ʧʨʦʠʟʨʘʩʪʘʶʱʝʡ ʚ ʩʝʚʝʨʥʦʡ ʪʘʡʛʝ (ʦʪ ʧʦʩʝʣʢʘ ʆʙʦʟʝʨʩʢʠʡ ʜʦ ʛʦʨʦʜʘ ʉʝʚʝʨʦʜʚʠʥʩʢ) 

ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʧʨʠʩʧʝʚʘʶʱʠʭ ʥʘʩʘʞʜʝʥʠʷʭ, ʩʧʝʣʳʭ ʠ ʧʝʨʝʩʪʦʡʥʳʭ ʝʣʴʥʠʢʘʭ. ʄʦʞʥʦ ʪʘʢ-

ʞʝ ʚʳʜʝʣʠʪʴ ʧʝʨʝʭʦʜʥʳʝ ʪʠʧʳ: ʦʪ ʛʨʝʙʝʥʯʘʪʦʛʦ ʢ ʱʝʪʢʦʚʠʜʥʦʤʫ ʠ ʦʪ ʱʝʪʢʦʚʠʜʥʦʛʦ ʢ 

ʧʣʦʩʢʦʤʫ (ʥʝʦʧʨʝʜʝʣʝʥʥʦ-ʧʣʦʩʢʠʡ). 

ɺ ʧʦʜʟʦʥʝ ʩʝʚʝʨʥʦʡ ʪʘʡʛʠ (ʥʠʟʦʚʴʷ ʨʝʢʠ ʉʝʚʝʨʥʘʷ ɼʚʠʥʘ) ʛʣʘʜʢʦʢʦʨʘʷ ʬʦʨʤʘ ʝʣʠ ʥʝ 

ʠʤʝʝʪ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʪʚʦʣʘ, ʠʩʢʣʶʯʘʷ ʢʦʤʣʝʚʫʶ, ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʳʭ, ʚʠʟʫʘʣʴʥʦ ʟʘʤʝʪ-

ʥʳʭ ʯʝʰʫʡ, ʧʣʘʩʪʠʥ, ʪʨʝʱʠʥ ʠ ʪʦʤʫ ʧʦʜʦʙʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʨʢʠ. ʏʝʰʫʝʢʦʨʘʷ ʝʣʴ ʭʘ-

ʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʯʝʰʫʡ ʦʢʨʫʛʣʦʡ ʠ ʦʚʘʣʴʥʦʡ ʬʦʨʤʳ, ʨʘʟʤʝʨʦʤ ʚ ʩʨʝʜʥʝʤ ʜʦ 5 ʩʤ, 

ʢʦʪʦʨʳʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʧʦ ʩʪʚʦʣʫ ʚ ʩʨʝʜʥʝʤ ʥʘ ʚʳʩʦʪʫ ʜʦ 4ï5 ʤ. ʇʣʘʩʪʠʥʯʘʪʦʢʦʨʘʷ ʝʣʴ 

ʠʤʝʝʪ ʢʦʨʢʦʚʳʝ ʧʣʘʩʪʠʥʳ ʥʝʧʨʘʚʠʣʴʥʦʡ ʫʜʣʠʥʝʥʥʦʡ ʬʦʨʤʳ, ʯʘʱʝ ʨʘʟʤʝʨʦʤ ʜʦ 10 ʩʤ ʠ 

ʙʦʣʝʝ, ʠ ʧʦʜʥʠʤʘʶʱʠʝʩʷ ʜʦ ʩʝʨʝʜʠʥʳ ʩʪʚʦʣʘ. 

ɼʦʤʠʥʠʨʫʶʱʝʡ ʧʦ ʯʠʩʣʫ ʩʪʚʦʣʦʚ ʬʦʨʤʦʡ ʚ ʥʘʩʘʞʜʝʥʠʷʭ ʟʝʣʝʥʦʤʦʰʥʦʡ ʛʨʫʧʧʳ ʧʦ 

ʪʠʧʫ ʚʝʪʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʝʣʴ ʩ ʱʝʪʢʦʚʠʜʥʳʤ ʪʠʧʦʤ. ɼʦʚʦʣʴʥʦ ʯʘʩʪʦ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʝʣʴ-

ʥʠʢʘʭ ʢʠʩʣʠʯʥʦʛʦ, ʯʝʨʥʠʯʥʦ-ʢʠʩʣʠʯʥʦʛʦ ʠ ʯʝʨʥʠʯʥʦʛʦ ʪʠʧʦʚ ʣʝʩʘ ʬʦʨʤʘ ʩ ʥʝʧʨʘʚʠʣʴʥʦ-

ʛʨʝʙʝʥʯʘʪʳʤ ʪʠʧʦʤ ʚʝʪʚʣʝʥʠʷ (15ï58%). ʈʝʜʢʦ (1ï12%) ʧʨʠʩʫʪʩʪʚʫʝʪ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʦʪ-

ʩʫʪʩʪʚʫʝʪ ʚ ʥʝʢʦʪʦʨʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʟʝʣʝʥʦʤʦʰʥʦʡ ʛʨʫʧʧʳ ʛʨʝʙʝʥʯʘʪʘʷ ʝʣʴ. ʇʦʯʪʠ ʥʝ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʬʦʨʤʘ ʩ ʧʣʦʩʢʦʚʝʪʚʠʩʪʳʤ ʪʠʧʦʤ ʚʝʪʚʣʝʥʠʷ (0ï8%). 

ʇʨʠ ʦʮʝʥʢʝ ʬʦʨʤ ʝʣʠ, ʚʳʜʝʣʝʥʥʳʭ ʥʘ ʦʩʥʦʚʘʥʠʠ ʭʘʨʘʢʪʝʨʘ ʩʪʨʦʝʥʠʷ ʢʨʦʥʳ, ʩʫʱʝʩʪ-

ʚʫʶʪ ʜʚʝ ʪʦʯʢʠ ʟʨʝʥʠʷ (ɺʦʣʦʩʝʚʠʯ, 1970; ʕʪʚʝʨʢ, 1974): 

1. ʭʘʨʘʢʪʝʨ ʩʪʨʦʝʥʠʷ ʢʦʨʳ ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʚʦʟʨʘʩʪʘ ʜʝʨʝʚʘ ʠ ʚ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ 

ʦʪ ʫʩʣʦʚʠʡ ʧʨʦʠʟʨʘʩʪʘʥʠʷ; 
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2. ʭʘʨʘʢʪʝʨ ʢʦʨʳ ʦʪʨʘʞʘʝʪ ʦʩʦʙʝʥʥʦʩʪʠ ʛʝʥʦʪʠʧʘ. 

ʆʪʤʝʯʝʥʦ (ʕʪʚʝʨʢ, 1974), ʯʪʦ ʫ ʛʣʘʜʢʦʢʦʨʳʭ ʬʦʨʤ ʦʙʨʘʟʦʚʘʥʠʝ ʯʝʰʫʡ ʥʘ ʢʦʨʝ ʥʘʯʠ-

ʥʘʝʪʩʷ ʚʦ II - III ʢʣʘʩʩʝ ʚʦʟʨʘʩʪʘ, ʫ ʯʝʰʫʝʢʦʨʳʭ - ʚ I. ʅʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴ ʭʘʨʘʢʪʝʨʘ ʢʦʨʳ ʥʝ 

ʷʩʥʘ, ʦʪʯʘʩʪʠ ʝʛʦ ʩʯʠʪʘʶʪ ʥʘʩʣʝʜʩʪʚʝʥʥʦ ʦʙʫʩʣʦʚʣʝʥʥʳʤ. ʀ.ʕ. ʕʪʚʝʨʢ (1974) ʩʚʷʟʳʚʘʝʪ 

ʯʝʰʫʝʢʦʨʦʩʪʴ ʝʣʠ ʩ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʙʳʩʪʨʦʛʦ ʨʦʩʪʘ ʜʝʨʝʚʴʝʚ. ɺ ʠʟʫʯʝʥ-

ʥʳʭ ʥʘʤʠ ʝʣʴʥʠʢʘʭ ʟʝʣʝʥʦʤʦʰʥʦʡ ʛʨʫʧʧʳ ʩʝʚʝʨʦʪʘʝʞʥʦʡ ʧʦʜʟʦʥʳ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʉʝʚʝʨ-

ʥʘʷ ɼʚʠʥʘ, ʙʝʟʫʩʣʦʚʥʦ, ʜʦʤʠʥʠʨʫʝʪ ʯʝʰʫʝʢʦʨʘʷ ʬʦʨʤʘ. ɽʝ ʫʯʘʩʪʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʥʘʩʘʞʜʝ-

ʥʠʷʭ ʜʦʩʪʠʛʘʝʪ 92%. ʋʯʘʩʪʠʝ ʧʣʘʩʪʠʥʯʘʪʦʢʦʨʦʡ ʝʣʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 25%. ɻʣʘʜʢʦʢʦʨʘʷ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʥʘʩʘʞʜʝʥʠʡ ʚʩʪʨʝʯʘʝʪʩʷ ʦʯʝʥʴ ʨʝʜʢʦ (ʜʦ 11%). ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʣʠ ʦʪ-

ʜʝʣʴʥʳʝ ʫʯʘʩʪʢʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʙʦʣʝʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤʠ ʝʣʴʥʠʢʘʤʠ ʢʠʩʣʠʯʥʳʤʠ 

(ʧʨʦʠʟʨʘʩʪʘʶʱʠʤʠ ʥʘ ʙʦʣʝʝ ʙʦʛʘʪʳʭ ʧʦʯʚʘʭ), ʛʜʝ ʜʦʣʝʚʦʝ ʫʯʘʩʪʠʝ ʵʪʦʡ ʬʦʨʤʳ ʩʦʩʪʘʚʣʷʣʦ 

ʦʪ 19 ʜʦ 65%. ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ ʥʝʢʦʪʦʨʫʶ ʪʝʥʜʝʥʮʠʶ ʢ ʧʦʚʳʰʝʥʠʶ ʝʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʧʨʠ 

ʫʣʫʯʰʝʥʠʠ ʫʩʣʦʚʠʡ ʧʨʦʠʟʨʘʩʪʘʥʠʷ. ʆʧʨʝʜʝʣʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 

ʜʝʨʝʚʴʝʚ ʩ ʵʪʠʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʦʤ ʦʪ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʥʝ ʦʪʤʝʯʘ-

ʝʪʩʷ. ɺ ʝʣʴʥʠʢʘʭ ʯʝʨʥʠʯʥʳʭ ʚʣʘʞʥʳʭ ʛʣʘʜʢʦʢʦʨʘʷ ʠ ʧʣʘʩʪʠʥʯʘʪʦʢʦʨʘʷ ʬʦʨʤʳ ʪʘʢʞʝ ʢʘʢ ʠ 

ʚ ʟʝʣʝʥʦʤʦʰʥʦʡ ʛʨʫʧʧʝ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʜʢʦ. ʀʭ ʜʦʣʷ ʚ ʫʩʪʴʝʚʦʡ ʦʙʣʘʩʪʠ ʉʝʚʝʨʥʦʡ ɼʚʠ-

ʥʳ ʥʝ ʧʨʝʚʳʰʘʝʪ 16%. ɻʦʩʧʦʜʩʪʚʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʧʦ ʯʘʩʪʦʪʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʟʘʥʠʤʘʝʪ 

ʯʝʰʫʝʢʦʨʘʷ ʝʣʴ (ʜʦ 97%). ʇʦ ʪʠʧʫ ʚʝʪʚʣʝʥʠʷ ʢʨʦʥʳ ʚ ʝʣʴʥʠʢʘʭ ʯʝʨʥʠʯʥʳʭ ʚʣʘʞʥʳʭ ʫʩʪʴ-

ʝʚʦʡ ʦʙʣʘʩʪʠ ʨʝʢʠ ʉʝʚʝʨʥʘʷ ɼʚʠʥʘ ʛʦʩʧʦʜʩʪʚʫʝʪ ʱʝʪʢʦʚʠʜʥʘʷ ʬʦʨʤʘ (71ï92%). ɻʦʨʘʟʜʦ 

ʨʝʞʝ ʚʩʪʨʝʯʘʝʪʩʷ ʝʣʴ ʩ ʥʝʧʨʘʚʠʣʴʥʦ-ʛʨʝʙʝʥʯʘʪʳʤ ʪʠʧʦʤ ʚʝʪʚʣʝʥʠʷ. ʆʯʝʥʴ ʨʝʜʢʦ ʚ ʝʣʴʥʠ-

ʢʘʭ ʯʝʨʥʠʯʥʳʭ ʚʣʘʞʥʳʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʛʨʝʙʝʥʯʘʪʘʷ ʠ ʧʣʦʩʢʦʚʝʪʚʠʩʪʘʷ ʬʦʨʤʳ (ʜʦ 6%). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, 

ʯʪʦ ʚ ʩʝʚʝʨʦʪʘʸʞʥʳʭ ʭʚʦʡʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʫʟʢʦʢʨʦʥʥʘʷ ʬʦʨʤʘ ʩʦʩʥʳ ʠ ʯʝʰʫʝʢʦʨʘʷ ʝʣʴ ʩ 

ʱʝʪʢʦʚʠʜʥʳʤ ʪʠʧʦʤ ʚʝʪʚʣʝʥʠʷ ʧʨʦʷʚʣʷʶʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʧʣʘʩʪʠʯʥʦʩʪʴ. 

ʀʤʝʶʪʩʷ ʩʚʝʜʝʥʠʷ, ʯʪʦ ʝʣʴ ʢʨʘʩʥʦʰʠʰʝʯʥʘʷ ʯʘʱʝ ʧʨʦʠʟʨʘʩʪʘʝʪ ʚ ʙʦʣʝʝ ʥʝʙʣʘʛʦʧʨʠ-

ʷʪʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ (ʄʦʣʦʪʢʦʚ, 1982). ʉʦʛʣʘʩʥʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʚ ʝʣʴʥʠʢʘʭ 

ʯʝʨʥʠʯʥʳʭ ʩʝʚʝʨʥʦʡ ʪʘʡʛʠ, ʜʦʤʠʥʠʨʫʝʪ ʧʦ ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʠ ʝʣʴ ʩ ʢʨʘʩʥʳʤ (ʢʨʘʩʥʦʚʘʪʦ-

ʢʦʨʠʯʥʝʚʳʡ, ʢʨʘʩʥʦʚʘʪʦ-ʩʠʨʝʥʝʚʳʡ, ʢʨʘʩʥʦʚʘʪʦ-ʨʦʟʦʚʳʡ ʠ ʜʨʫʛʠʝ ʚʘʨʠʘʮʠʠ) ʮʚʝʪʦʤ ʤʘʢ-

ʨʦʩʪʨʦʙʠʣʦʚ (ʊʘʨʭʘʥʦʚ, ʑʝʢʘʣʝʚ, 2004). ʇʨʠʯʝʤ ʤʝʞʛʨʫʧʧʦʚʳʝ ʨʘʟʣʠʯʠʷ (ʤʝʞʜʫ ʦʪʜʝʣʴ-

ʥʳʤʠ ʫʯʘʩʪʢʘʤʠ) ʩʦʩʪʘʚʣʷʶʪ ʣʠʰʴ ʦʪ 0,1 ʜʦ 5,8% ʠ ʷʚʣʷʶʪʩʷ ʥʝʩʫʱʝʩʪʚʝʥʥʳʤʠ. ɿʝʣʝʥʦ-

ʰʠʰʝʯʥʘʷ ʬʦʨʤʘ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʯʝʨʥʠʯʥʳʭ ʘʩʩʦʮʠʘʮʠʷʭ ʜʦʩʪʘʪʦʯʥʦ ʨʝʜʢʦ (ʤʝʥʝʝ 8%). ɺ 

ʙʦʣʝʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʪʠʧʘʭ ʣʝʩʘ ʪʨʘʚʷʥʦʡ ʛʨʫʧʧʳ ʝʝ ʫʯʘʩʪʠʝ ʜʦʩʪʠʛʘʝʪ 3%. 

ɺ ʚʝʨʭʦʚʴʷʭ ʨʝʢʠ ɺʘʛʘ (ʩʨʝʜʥʷʷ ʪʘʡʛʘ) ʛʦʩʧʦʜʩʪʚʫʝʪ ʱʝʪʢʦʚʠʜʥʘʷ ʬʦʨʤʘ ʝʣʠ. ɼʦʣʷ 

ʜʨʫʛʠʭ ʚʳʜʝʣʝʥʥʳʭ ʧʦ ʪʠʧʫ ʚʝʪʚʣʝʥʠʷ ʬʦʨʤ ʚ ʝʣʴʥʠʢʘʭ ʟʝʣʝʥʦʤʦʰʥʠʢʘʭ ʢʨʘʡʥʝ ʥʠʟʢʘ 

(ʤʝʥʝʝ 5%). ʇʦ ʭʘʨʘʢʪʝʨʫ ʩʪʨʦʝʥʠʷ ʢʦʨʳ ʚ ʜʘʥʥʳʭ ʘʩʩʦʮʠʘʮʠʷʭ, ʤʦʞʥʦ ʜʦʚʦʣʴʥʦ ʯʝʪʢʦ 

ʚʳʜʝʣʠʪʴ ʣʠʰʴ ʜʚʝ ʬʦʨʤʳ: ʯʝʰʫʝʢʦʨʫʶ ʠ ʛʣʘʜʢʦʢʦʨʫʶ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʝʚʝʨʦʪʘʝʞʥʳʭ 

ʨʘʡʦʥʦʚ, ʛʜʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʝʣʴ ʩ ʧʣʘʩʪʠʥʯʘʪʳʤ ʪʠʧʦʤ ʩʪʨʦʝʥʠʷ ʢʦʨʳ, ʚ ʙʦʣʝʝ ʶʞʥʳʭ ʨʘʡ-

ʦʥʘʭ (ɺʝʣʴʩʢʠʡ, ɺʝʨʭʦʚʘʞʩʢʠʡ) ʉʝʚʝʨʦ-ɼʚʠʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʵʪʘ ʬʦʨʤʘ ʬʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪ-

ʩʪʚʫʝʪ. ɼʦʣʝʚʦʝ ʫʯʘʩʪʠʝ ʛʣʘʜʢʦʢʦʨʦʡ ʬʦʨʤʳ ʚ ʭʚʦʡʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʟʝʣʝʥʦʤʦʰʥʦʡ 

ʛʨʫʧʧʳ ʪʠʧʦʚ ʣʝʩʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʜʣʷ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʫʯʘʩʪʢʦʚ (ʜʦ 17%). ʈʝʜʢʦ ʧʨʠʩʫʪʩʪ-

ʚʫʝʪ ʝʣʴ ʩ ʥʝʧʨʘʚʠʣʴʥʦ-ʛʨʝʙʝʥʯʘʪʳʤ ʠ ʧʦʯʪʠ ʦʪʩʫʪʩʪʚʫʝʪ ʬʦʨʤʘ ʩ ʛʨʝʙʝʥʯʘʪʳʤ ʪʠʧʦʤ 

ʚʝʪʚʣʝʥʠʷ. 
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In the present work the analysis phenotypic variability of morphological attributes of vege-

tative bodies Pinus sylvestris L. in territory of river basin Northern Dvina is carried out. On the 

basis of the hierarchical dispersive analysis the contribution of various factors to the common 

phenotypic variability is appreciated. 

 

Phenotypic changeability analysis of morphological character asexual organs of Pinus 

sylvestris L. was conducted differentially by the following ecological structural stock, which 

combine groups of trees (plantations of trees), at least varied in the area of Severnaya Dvina riv-

er columbine: 

Á The first profile unites trial areas in conifers plantations of trees, with similar vegetation 

(sphagnous group by types of forest) at a distance of between 1 to 45 km from atmospheric pol-

lution sources; 

Á The second unites areas with sharply different conditions of vegetation (sphagnous & red 

whortleberry type of forest), with different extent aero man-caused load (between 4,5 to 18,0 ʢm 

from ñhighò emission sources); 

Á The third profile introduced by second growth (undergrowth) pine under the forest prologue, 

which spring up in over dewy conditions of  vegetation (fruticulose/sphagnous & whortleberry 

type of forest) at a distance of 8,5ï9,0 ʢm from emission point, that is in close conditions by 

aero man-caused level influence. 

On the basis of this we may suppose that in first case changeability of polygenic character 

between groups of trees (stand), that is group (syn. intergroup) changeability substantially may 

be caused by man-caused factors. In the second case - by keen differences in natural conditions 

of vegetation, that is natural factors. In third case - reflected probability of intergroup changea-

bility influences on morphological characteristics formation in young posterity of pine popula-

tion, which spring up in negative environment. 

Calculated by us using single-factor analysis of variance method an index volume of influ-

ence of group spatially & ecological discontinuity on phenotypic variation of pine evidences that 

the changeability of all studied morphological characteristics in stands of sphagnous group type 

of forest is situated under significant (F > F05) control of above factor, except the age of needle 

shoot with needle loss less than 50% (Table #1). 

Within second ecological row participation of group changeability significantly shows in 

line growth of suckers (truly, only from three concerned indexes). In third case, group factor in-

fluence on concerned features not authentic at criterion of Fisher critical value. In such a way, 

confirms an assumption on participation of group intrapopulation variation determined man-
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caused factors influence (inter others), during leafs and crown of grown-up pine forming, which 

springs up in sphagnous pinery.  

 

Table#1 - Single-factor analysis of variance group changeability morthological charac-

teristics of pine in northern taiga results (F05 = 3,16, 
1
F05 = 2,72, 

2
F005 = 1,79, 

3
F05 = 4,10) 

Ecological profile 

I II  III  

F h
2
 m F h

2
 m F h

2
 m 

Side auxiblast length
4
 

23,20 0,449 0,028 2,31
1
 0,084 0,039 0,48 0,017 0,035 

Needle part of auxiblast length 

5,69
2
 0,217 0,046 4,33

1
 0,146 0,039 0,14 0,005 0,035 

Side auxiblast diameter 

19,74
3
 0,342 0,023 - - - - - - 

Needle length 

27,92
3
 0,424 0,022 - - - - - - 

Needle age period 

4,66
1
 0,155 0,039 - - - - - - 

Suckers with needle loss less than  50% age 

0,17
3
 0,004 0,026 - - - - - - 

Needle shoot density 

19,40
3
 0,338 0,023 - - - - - - 

Number of suckers in whorl 

12,84 0,253 0,025 2,51
1
 0,090 0,039 3,06 0,097 0,035 

Number of lateral bud in whorl 

14,78
3
 0,280 0,024 - - - - - - 

Apical bud length 

12,44
3
 0,247 0,025 - - - - - - 

Crown diameter 

33,21 0,543 0,025 - - - - - - 

Note: F ï criterion of Fisher, h2
 ï upper bound of group changeability factor influence, m ï er-

ror h2
; F05 ï criterion of Fisher tabulated value (5% significance level), F005 accordingly at 0,5% sig-

nificance level; I ï sphagnous pinery, II ï fruticulose/sphagnous & red whortleberry pinery, III ï se-

cond growth (undergrowth) pine over dewy conditions of  vegetation (fruticulose/sphagnous & damp 

whortleberrytype pinery); dash ï not determined; 
4
 ï determine feature. 

 

The keen difference in natural conditions of growth (second profile) grade man-caused fac-

tors influence. Spatial heterogeneity (group factor) influence on changeability of morphological 

characteristics in surplus soil damping (of a list of analyzable) of young-aged pine, growing up 

under maternal forest canopy doesnôt view. As the index ñforce of influence factorò h2
 comes 

squared correlation ratio, than the last for F- criterion reliable parameters equals to 0,394ï0,670; 
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that testifies about enough reasonable phenotypic dependence morphological characteristics data 

from spatially group variety of sphagnous pinery stand, sensitive to atmospheric pollution. 

Influence of objects of research remoteness from industrial emission sources at criterion of 

Fisher critical value greatest also regarding the total length of pine auxiblast and needle part of 

auxiblast in sphagnous pinery (h
2
 = 0,319ï0,390) and substantially smaller ï for life interval and 

pinery stand needle loss (table #2). 

 

Table#2 - The results of single-factor analysis of morphological characteristics of pine 

in sphagnous pinery stand from distance to sources of emission 

Determine feature F F05 ʈ h
2
Ñm 

Side auxiblast length 80,200  2,63  < 0,001  0,390Ñ0,007 

Needle part of auxiblast length 58,804  2,63  < 0,001  0,319+0,007 

Unneedle part of auxiblast length 19,150  2,63  < 0,001  0,133+0,008 

Needle length < 0,001 3,96  0,994  0,000Ñ0,013 

Needle age period 11,840  3,96  < 0,001  0,132+0,013 

Number of suckers in whorl 2,790  2,63  0,041  0,022Ñ0,008 

Number of lateral bud in whorl   2,130  3,96  0,148  0,027+0,013 

Needle damage level  0,567  2,63  0,637  0,005Ñ0,009 

Needle loss category  4,010  2,63  0,008  0,035Ñ0,009 

 

There is no significant dependence from distance to ñhighò emission sources of such pa-

rameters as: needle length, apical bud and lateral bud length and also needle damage ratio. So, 

the degree of relationship of different morphological characteristics of pine in sphagnous pinery 

stand, especially sensitive to atmospheric pollution, can be appreciably modified depending on 

man-caused load range in areas of its locality. Better tenderness towards aero man-caused influ-

ence in comparison with needle parameters and needle loss shows regarding to line growth of 

suckers. However, this question needs more detailed separate consideration based on more de-

tailed researches of trees and stands growth in man-caused emissions. Tsvetkov V.F. (2003) 

considers its growth cannot be a reliable integral index of pollutant inhibiting influence on forest 

functioning, because growth decrease not always adjusts with pollutant load. 

Basing on hierarchical variance analysis, held by us for polygenic characters, is possible 

numerically evaluate the contribution of different factors in common phenotypic variation. The 

most significant contribution in common phenotypic variation of pine (from 38 up to 85%) in 

active atmospheric pollution of Severnaya Dvina-river outfall is caused by incidental changes in 

the tree crown, concerned with different uncontrolled and ñpermanentò factors. Next by size and 

authentic by amount ï individual features of trees (from 10 up to 69%). The above shows that 

variation of characteristics in plantations of trees mostly determined by ñgenotypicalò features of 

trees. The least, but in a majority cases statistically essential factor share of total changeability 

determined by differences of tested areas (groups of trees or separate plantations of trees) within 

ñnaturally historic habitation areaò or, as in our case, on the territory of river basin Northern 

Dvina (from 15 up to 54%).In such a way, local regional ecological conditions less than other 

factors influence on changeability of pine-tree vegetative sphere parameters. 
LITERATURE  

1. Tsvetkov V.F., Tsvetkov I.V. Forests in aero man-caused pollution. Arhangelsk, 2003. 354 p. 
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II ʕʢʦʣʦʛʠʷ ʠ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ 
 

 

 

ʇʆʏɺɽʅʅʆ-ʕʂʆʃʆɻʀʏɽʉʂʀɽ ʋʉʃʆɺʀʗ  

ɺ ʃɽʉʆʇɸʈʂɸʍ ɻ. ʂɸʃʀʅʀʅɻʈɸɼɸ 

 

ɸʥʮʠʬʝʨʦʚʘ ʆ.ɸ., ʄʫʨʘʯʝʚʘ ʃ.ʉ.  

(ʂɻʊʋ, ʛ. ʂʘʣʠʥʠʥʛʨʘʜ, ʈʌ) 

 

The results of investigation morphological and chemical properties soils in parks Kaliningrad.  

 

ɺʘʞʥʝʡʰʠʤ ʫʩʣʦʚʠʝʤ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʝʢʨʝʘʮʠʡ 

ʛʦʨʦʜʘ, ʷʚʣʷʝʪʩʷ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ ʧʘʨʢʦʚ, ʩʦʟʜʘʥʠʝ ʛʘʟʦʥʦʚ ʠ ʚʦʟʨʦʞʜʝʥʠʝ ʢʫʣʴʪʫʨʥʦ-

ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʩʘʜʦʚʦ-ʧʘʨʢʦʚʦʡ ʘʨʭʠʪʝʢʪʫʨʳ. ɹʣʘʛʦʜʘʨʷ ʙʦʛʘʪʩʪʚʫ ʬʦʨʤ ʠ ʢʨʘ-

ʩʦʢ ʜʨʝʚʝʩʥʳʝ ʨʘʩʪʝʥʠʷ ʬʦʨʤʠʨʫʶʪ ʩʚʦʝʦʙʨʘʟʥʳʡ ʛʦʨʦʜʩʢʦʡ ʣʘʥʜʰʘʬʪ. 

ɺ ʫʩʣʦʚʠʷʭ ʚʦʟʨʘʩʪʘʶʱʠʭ ʤʘʩʰʪʘʙʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʦʭ-

ʨʘʥʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʠʭ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʚʦʟʤʦʞʥʳ ʙʝʟ ʚʩʝʩʪʦʨʦʥ-

ʥʝʛʦ ʠʟʫʯʝʥʠʷ ʵʢʦʩʠʩʪʝʤ. ʅʘʠʙʦʣʝʝ ʢʦʥʩʝʨʚʘʪʠʚʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʵʢʦʩʠʩʪʝʤ - ʧʦʯʚʘ, ʚ 

ʢʦʪʦʨʦʡ ʦʙʠʪʘʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʨʛʘʥʠʟʤʦʚ. ʂʘʢ ʛʝʪʝʨʦʛʝʥʥʘʷ ʧʦʣʠʜʠʩʧʝʨʩʥʘʷ 

ʙʠʦʢʦʩʥʘʷ ʩʠʩʪʝʤʘ, ʧʦʯʚʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʛʨʦʤʥʦʛʦ ʯʠʩʣʘ ʨʘʟʥʦʦʙʨʘʟ-

ʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʠʰ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʧʦʪʨʝʙʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʚʠʜʦʚ. 

ʀʤʝʥʥʦ ʧʦʯʚʘ ʦʧʨʝʜʝʣʷʝʪ ʢʘʢ ʩʪʨʫʢʪʫʨʥʳʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʵʢʦʩʠʩʪʝʤʳ 

ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʝʸ ʦʨʛʘʥʠʟʘʮʠʠ, ʪʘʢ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʵʢʦʩʠʩʪʝʤ. 

ʇʘʨʢ ʂʠʆ ʠʤ. 40-ʣʝʪʠʷ ɺʃʂʉʄ ʥʘʭʦʜʠʪʩʷ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ, ʠʤʝʝʪ ʠʩʪʦʨʠʯʝ-

ʩʢʦʝ ʥʘʟʚʘʥʠʝ çɿʶʡʜ-ʧʘʨʢè ʠ ʟʘʥʠʤʘʝʪ ʧʣʦʱʘʜʴ 60 ʛʘ. ʉʦʟʜʘʥʥʳʡ ʚ 30-ʝ ʛʦʜʳ ʍʍ ʩʪʦʣʝ-

ʪʠʷ ʧʘʨʢ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʵʣʝʤʝʥʪʦʚ ʣʠʥʝʡʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ çɿʝʣʸʥʳʡ ʧʦ-

ʷʩè ʣʘʥʜʰʘʬʪʥʦʛʦ ʘʨʭʠʪʝʢʪʦʨʘ ʕʨʥʩʪʘ ʐʥʘʡʜʝʨʘ. ɺ ʩʭʝʤʝ ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʣʘʥʘ ʛʦʨʦʜʘ 

ʪʝʨʨʠʪʦʨʠʷ ʧʘʨʢʘ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ ʦʟʝʣʝʥʸʥʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʩʦ ʩʚʦʙʦʜ-

ʥʳʤ ʨʝʞʠʤʦʤ ʧʦʩʝʱʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʦ ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ ʦʙʱʝʛʦʨʦʜ-

ʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ɺ ʃʝʥʠʥʛʨʘʜʩʢʦʤ  ʨʘʡʦʥʝ ʛ. ʂʘʣʠʥʠʥʛʨʘʜʘ ʝʩʪʴ ʩʪʘʨʳʡ ʟʘʙʨʦʰʝʥʥʳʡ ʥʝʤʝʮʢʠʡ ʧʘʨʢ, 

ʥʦʩʷʱʠʡ ʠʤʷ ʩʚʦʝʛʦ ʩʦʟʜʘʪʝʣʷ ï ʄʘʢʩ-ɸʰʤʘʥ-ʧʘʨʢ, ʭʦʪʷ ʤʘʣʦ ʢʪʦ ʟʥʘʝʪ ʝʛʦ ʠʩʢʦʥʥʦʝ ʥʘʟʚʘ-

ʥʠʝ. ʇʘʨʢ, ʩʦ ʚʨʝʤʝʥʠ  ʩʚʦʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  - 1904 ʛʦʜʘ, ʧʨʝʪʝʨʧʝʣ ʤʥʦʞʝʩʪʚʦ ʠʟʤʝʥʝʥʠʡ  - ʦʪ 

ʩʚʦʝʛʦ ʨʘʩʮʚʝʪʘ ʚ 1940-ʝ ʛʦʜʳ, ʜʦ ʧʦʣʥʦʛʦ ʟʘʧʫʩʪʝʥʠʷ ʚ ʥʘʰʝ ʚʨʝʤʷ. ʍʦʪʷ ʵʪʦʪ ʧʘʨʢ ʥʝ ʷʚʣʷ-

ʝʪʩʷ ʠʩʢʦʥʥʦ ʨʫʩʩʢʠʤ, ʘ ʥʝʤʝʮʢʠʤ, ʥʦ ʦʥ ʠʤʝʝʪ  ʧʨʘʚʦ ʥʘ ʪʦ, ʯʪʦʙʳ ʝʛʦ ʚʦʩʩʪʘʥʦʚʠʣʠ ʠ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠ ʧʦ ʧʨʷʤʦʤʫ ʥʘʟʥʘʯʝʥʠʶ ï ʢʘʢ ʦʙʱʝʩʪʚʝʥʥʳʡ ʧʘʨʢ ʢʫʣʴʪʫʨʳ ʠ ʦʪʜʳʭʘ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʚʫʭ ʧʘʨʢʘʭ ʛ. ʂʘʣʠʥʠʥʛʨʘʜʘ ʚʳʷʚʠʣʠ ʦʧʨʝʜʝ-

ʣʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʯʚʝʥʥʦ-

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ʀʟʫʯʝʥʦ ʥʝʩʢʦʣʴʢʦ ʪʠʧʠʯʥʳʭ ʧʘʨʢʦʚʳʭ ʵʢʦʙʠʦʪʦʧʦʚ, ʜʣʷ ʢʦ-

ʪʦʨʳʭ ʭʘʨʘʢʪʝʨʥʳ ʧʦʯʚʳ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʩʪʠ ʠ ʢʦʪʦʨʳʝ 

ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʢʣʶʯʝʚʳʝ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʠʝ ʢʦʤʧʦʥʝʥʪʳ. 

1. ʃʝʩʦʧʘʨʢʦʚʳʝ ʫʯʘʩʪʢʠ ʚ ʧʦʣʫʛʠʜʨʦʤʦʨʬʥʳʭ ʫʩʣʦʚʠʷʭ ʩʦ ʩʣʘʙʦʠʟʤʝʥʝʥʥʳʤ ʧʦʯ-

ʚʝʥʥʳʤ ʧʦʢʨʦʚʦʤ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʙʫʨʳʭ ʣʝʩʥʳʭ ʩʫʛʣʠʥʠʩʪʳʭ ʛʣʝʝʚʘʪʳʭ ʧʦʯʚ. ɺʠʜʦʚʦʡ 

ʩʦʩʪʘʚ ʜʨʝʚʝʩʥʦʛʦ ʷʨʫʩʘ ʧʨʝʜʩʪʘʚʣʝʥ ʜʦʤʠʥʘʥʪʘʤʠ ʩʤʝʰʘʥʥʦʛʦ ʣʝʩʘ: ʙʫʢ (Fagus sylvatica 

L.), ʜʫʙ (Quercus robur L.), ʛʨʘʙ (Carpinus betulus L.), ʯʘʩʪʴ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʝʩʪʝʩʪʚʝʥʥʦʝ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ, ʘ ʯʘʩʪʴ ʧʦʩʘʞʝʥʘ ʚ ʥʘʯʘʣʝ ʍʍ ʚ. ʊʨʘʚʷʥʠʩʪʳʡ ʷʨʫʩ ʨʘʟʨʝʞʝʥʥʳʡ (ʧʨʦʝʢ-
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ʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 30-40 %) ʠ ʧʨʝʜʩʪʘʚʣʝʥ ʥʝʜʦʪʨʦʛʦʡ (Impatiens parviflora DC (I. nevskii 

Pobed.)), ʙʦʨʦʤ ʨʘʟʚʝʩʠʩʪʳʤ (Milium effusum L.), ʛʨʘʚʠʣʘʪʦʤ ʛʦʨʦʜʩʢʠʤ (Geum urbanum 

L.), ʟʚʝʟʜʯʘʪʢʦʡ ʩʨʝʜʥʝʡ (Stellaria medium L.), ʝʞʦʡ ʩʙʦʨʥʦʡ (Dactylis glomerata L.). ʅʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʩʦʭʨʘʥʷʝʪʩʷ ʣʝʩʥʘʷ ʧʦʜʩʪʠʣʢʘ (ʤʦʨʪʤʘʩʩʘ) ʤʦʱʥʦʩʪʴʶ ʜʦ 3 ʩʤ ʠ ʟʘʧʘ-

ʩʦʤ 6,5-7,2 ʪ/ʛʘ (ʥʘ ʥʘʯʘʣʦ ʠʶʣʷ). ʇʦʯʚʘ ʠʤʝʝʪ ʪʠʧʠʯʥʳʡ ʜʣʷ ʙʫʨʦʟʝʤʘ ʥʘʙʦʨ ʛʦʨʠʟʦʥʪʦʚ. 

ʅʦ ʤʦʱʥʦʩʪʴ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ ʤʦʞʝʪ ʙʳʪʴ ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʝ (ʜʦ 25 ʩʤ), ʯʝʤ ʚ ʣʝʩ-

ʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ (12-20 ʩʤ). ʈʝʘʢʮʠʷ ʩʨʝʜʳ ʧʦ ʚʩʝʤʫ ʧʨʦʬʠʣʶ ʩʠʣʴʥʦʢʠʩʣʘʷ, ʩʦʜʝʨʞʘʥʠʝ 

ʛʫʤʫʩʘ ʚ ʛʦʨʠʟʦʥʪʝ ɸ1 ʚ ʧʨʝʜʝʣʘʭ 2,0-3,5%. ʇʣʦʪʥʦʩʪʴ ʩʣʦʞʝʥʠʷ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ ʥʝ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʠʧʠʯʥʳʭ ʣʝʩʥʳʭ ʘʥʘʣʦʛʦʚ (0,95-1,06 ʛ/ʩʤ
3
). 

2. ʃʝʩʦʧʘʨʢʦʚʳʝ ʫʯʘʩʪʢʠ ʚ ʧʦʣʫʛʠʜʨʦʤʦʨʬʥʳʭ ʫʩʣʦʚʠʷʭ ʩ ʛʣʫʙʦʢʦ- ʧʨʝʦʙʨʘʟʦʚʘʥ-

ʥʳʤʠ ʧʦʯʚʘʤʠ (ʫʨʙʘʥʦʟʝʤʘʤʠ) ʠ ʪʝʭʥʦʟʝʤʘʤʠ (ʥʘʧʨʠʤʝʨ, ʥʘʩʳʧʥʳʤʠ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦ 

ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʤʠ ʧʦʯʚʦ-ʛʨʫʥʪʘʤʠ). ɼʨʝʚʦʩʪʦʡ ʧʨʝʜʩʪʘʚʣʝʥ ʜʫʙʦʤ, ʷʩʝʥʝʤ (Fraxinus 

excelsior L.), ʢʣʝʥʦʤ ʦʩʪʨʦʣʠʩʪʥʳʤ (Acer platanoides L.).ʊʨʘʚʷʥʠʩʪʳʡ ʷʨʫʩ ʯʘʱʝ ʚʩʝʛʦ ʭʦ-

ʨʦʰʦ ʚʳʨʘʞʝʥ (ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 70-90 %) ʠ ʩʦʩʪʦʠʪ ʠʟ ʛʨʘʚʠʣʘʪʘ ʛʦʨʦʜʩʢʦʛʦ, ʥʝ-

ʜʦʪʨʦʛʠ ʤʝʣʢʦʮʚʝʪʢʦʚʦʡ, ʤʷʪʣʠʢʦʚ, ʝʞʠ ʩʙʦʨʥʦʡ, ʢʨʘʧʠʚʳ ʜʚʫʜʦʤʥʦʡ (Urtica dioica L.). 

ʃʝʩʥʘʷ ʧʦʜʩʪʠʣʢʘ ʦʙʳʯʥʦ ʤʘʣʦʤʦʱʥʘʷ (ʜʦ 1 ʩʤ), ʝʝ ʟʘʧʘʩʳ ʩʦʩʪʘʚʣʷʶʪ 2,0-2,1 ʪ/ʛʘ. ʈʝʘʢ-

ʮʠʷ ʩʨʝʜʳ ʚ ʧʦʯʚʘʭ ʢʦʣʝʙʣʝʪʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ, ʥʦ ʯʘʱʝ ʚʩʝʛʦ ʫʞʝ ʚ ʚʝʨʭʥʠʭ ʛʦʨʠ-

ʟʦʥʪʘʭ ʙʣʠʟʢʘ ʢ ʥʝʡʪʨʘʣʴʥʦʡ ʠʣʠ ʥʝʡʪʨʘʣʴʥʘʷ. ɺʩʪʨʝʯʘʶʪʩʷ ʩʨʝʜʠʥʥʳʝ ʥʘʩʳʧʥʳʝ ʛʦʨʠ-

ʟʦʥʪʳ ʩ ʱʝʣʦʯʥʦʡ ʨʝʘʢʮʠʝʡ ʩʨʝʜʳ. ɿʘʚʠʩʠʪ ʵʪʦ ʦʪ ʠʩʭʦʜʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʥʘʩʳʧ-

ʥʦʛʦ ʛʨʫʥʪʘ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʠʤʝʪʴ ʢʘʢ ʧʨʠʨʦʜʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ (ʧʝʨʝʤʝʱʝʥʥʳʝ ʧʦʨʦʜʳ 

ʧʨʠ ʦʪʨʳʚʢʝ ʧʨʫʜʦʚ, ʫʛʣʫʙʣʝʥʠʠ ʠ ʧʨʦʯʠʩʪʢʝ ʚʦʜʦʪʦʢʦʚ ʠ ʪ.ʜ.), ʪʘʢ ʠ ʪʝʭʥʦʛʝʥʥʦʝ (ʙʳʪʦ-

ʚʦʡ ʠ ʩʪʨʦʠʪʝʣʴʥʳʡ ʤʫʩʦʨ ʚ ʩʤʝʩʠ ʩ ʧʨʠʨʦʜʥʳʤʠ ʛʨʫʥʪʘʤʠ). ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʪʘʢʠʭ 

ʧʦʯʚʘʭ ʚ ʛʦʨʠʟʦʥʪʝ ɸ1 ʦʪ 1,5 ʜʦ 3,0%. ʆʪʤʝʯʘʝʪʩʷ ʧʦʚʳʰʝʥʥʘʷ ʧʣʦʪʥʦʩʪʴ ʛʫʤʫʩʦʚʦʛʦ ʛʦ-

ʨʠʟʦʥʪʘ (1,2 ï 1,3 ʛ/ʩʤ
3
). 

3. ʃʝʩʦʧʘʨʢʦʚʳʝ ʫʯʘʩʪʢʠ ʚ ʧʦʣʫʛʠʜʨʦʤʦʨʬʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʦʩʫʰʝʥʥʳʭ ʫʨʙʦʜʝʨʥʦ-

ʚʦ-ʛʣʝʝʚʳʭ ʩʫʛʣʠʥʠʩʪʳʭ ʧʦʯʚʘʭ. ʉʦʩʪʘʚ ʜʨʝʚʦʩʪʦʷ: ʢʣʝʥ ʦʩʪʨʦʣʠʩʪʥʳʡ ʠ ʢʣʝʥ ʷʚʦʨ (Acer 

pseudoplatanus L.), ʷʩʝʥʴ, ʪʦʧʦʣʴ (Populus nigra L.), ʦʣʴʭʘ ʯʝʨʥʘʷ (Alnus glutinosa L.). ɺ 

ʧʦʜʣʝʩʢʝ ʚʩʪʨʝʯʘʝʪʩʷ ʣʝʱʠʥʘ. ʊʨʘʚʷʥʠʩʪʳʡ ʧʦʢʨʦʚ ʠʟ ʢʨʘʧʠʚʳ ʜʚʫʜʦʤʥʦʡ, ʛʨʘʚʠʣʘʪʘ ʛʦ-

ʨʦʜʩʢʦʛʦ, ʥʝʜʦʪʨʦʛʠ. ʇʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʚʘʨʴʠʨʫʝʪ ʦʪ 50 ʜʦ 90 %. ʃʝʩʥʘʷ ʧʦʜʩʪʠʣʢʘ 

ʤʘʣʦʤʦʱʥʘʷ, ʦʢʦʣʦ 1 ʩʤ. ɿʘʧʘʩʳ ʣʝʩʥʦʡ ʧʦʜʩʪʠʣʢʠ ʢ ʠʶʣʶ 0,9-1,0 ʪ/ʛʘ. ɼʣʷ ʧʦʯʚ ʭʘʨʘʢ-

ʪʝʨʥʘ ʚʳʩʦʢʘʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʤʝʯʘʝʪʩʷ ʙʳʪʦʚʦʡ ʤʫ-

ʩʦʨ. ʇʦʯʚʳ ʠʩʭʦʜʥʦ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʧʦʥʠʞʝʥʠʷʭ ʩ ʙʣʠʟʢʠʤ ʟʘʣʝʛʘʥʠʝʤ ʢʘʨʙʦʥʘʪʥʳʭ 

ʧʦʨʦʜ (ʯʘʩʪʦ ʤʦʨʝʥʥʳʭ ʩʫʛʣʠʥʢʦʚ). ʇʦʵʪʦʤʫ ʇʇʂ ʧʦʯʚ ʥʘʩʳʱʝʥ ʠʦʥʘʤʠ Ca
2+
ʠ Mg

2+
 ʠ 

ʫʞʝ ʚ ʚʝʨʭʥʝʤ ʛʦʨʠʟʦʥʪʝ ʨʝʘʢʮʠʷ ʩʨʝʜʳ ʙʣʠʟʢʘ ʢ ʥʝʡʪʨʘʣʴʥʦʡ, ʘ ʩ ʛʣʫʙʠʥʦʡ ʦʥʘ ʠʟʤʝʥʷ-

ʝʪʩʷ ʥʘ ʥʝʡʪʨʘʣʴʥʫʶ ʠ ʩʣʘʙʦʱʝʣʦʯʥʫʶ. ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʜʝʨʥʦʚʦ-ʛʣʝʝʚʳʭ ʧʦʯʚʘʭ 4-9 

%. ɻʦʨʠʟʦʥʪ ɸ1 ʩʦʭʨʘʥʠʣ ʧʨʠʨʦʜʥʫʶ ʟʝʨʥʠʩʪʦ-ʢʦʤʢʦʚʘʪʫʶ ʩʪʨʫʢʪʫʨʫ. ʇʣʦʪʥʦʩʪʴ ʩʣʦʞʝ-

ʥʠʷ ʙʣʠʟʢʘ ʢ ʧʨʠʨʦʜʥʦʡ (0,84-0,90 ʛ/ʩʤ
3
). 

4. ʇʝʨʝʫʚʣʘʞʥʝʥʥʳʝ ʣʫʛʦʚʠʥʳ ʠ ʧʦʙʝʨʝʞʴʷ ʧʨʫʜʦʚ ʩ ʫʨʙʦʜʝʨʥʦʚʦ-ʛʣʝʝʚʳʤʠ ʩʫʛʣʠʥʠ-

ʩʪʳʤʠ ʧʦʯʚʘʤʠ ʥʘ ʧʦʨʦʜʘʭ ʨʘʟʣʠʯʥʦʛʦ ʛʝʥʝʟʠʩʘ (ʤʦʨʝʥʥʳʭ, ʚʦʜʥʦ-ʣʝʜʥʠʢʦʚʳʭ, ʘʣʣʶʚʠʘʣʴ-

ʥʳʭ). ʋʨʦʚʝʥʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ 60-80 ʩʤ, ʚ ʦʪʜʝʣʴʥʳʭ ʤʝʩʪʘʭ ʦʪʤʝʯʘʝʪʩʷ ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʟʘʙʦ-

ʣʘʯʠʚʘʥʠʝ. ʊʨʘʚʦʩʪʦʡ ʧʨʝʜʩʪʘʚʣʝʥ ʣʘʧʯʘʪʢʦʡ ʛʫʩʠʥʦʡ (Potentilla anserine L.), ʩʠʪʥʠʢʦʤ ʨʘʟʚʝ-

ʩʠʩʪʳʤ (Juncus effuses L.), ʤʘʥʥʠʢʦʤ (Glyceria fluitans L.) ʩ ʧʨʠʤʝʩʴʶ ʩʠʪʥʷʛʘ (Eleocharis 

palustris L.), ʧʦʜʤʘʨʝʥʥʠʢʘ ʙʦʣʦʪʥʦʛʦ (Galium palustre L.), ʣʠʩʦʭʚʦʩʪʦʚ (Alopecurus 

geniculatus L., A. pratensis L.), ʢʣʝʚʝʨʘ ʧʦʣʟʫʯʝʛʦ (Trifolium repens (L.) ʉ. Presl ), ʚʝʡʥʠʢʘ ʥʘ-

ʟʝʤʥʦʛʦ (Calamagrostis epigeios L.), ʦʩʦʢ, ʧʦʨʦʩʣʠ ʠʚ. ʇʦ ʙʝʨʝʛʘʤ ʚʦʜʦʝʤʦʚ ʦʙʳʯʥʳ ʥʘʩʘʞʜʝ-

ʥʠʷ ʠʚʳ ʙʝʣʦʡ (Salix alba L.). ʇʦʯʚʳ ʠʤʝʶʪ ʧʨʠʟʥʘʢʠ ʦʛʣʝʝʥʠʷ ʥʝʨʝʜʢʦ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʬʦʨ-

ʤʝ ʩʠʟʦ-ʩʪʘʣʴʥʦʛʦ ʦʪʪʝʥʢʘ  ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ. ʈʝʘʢʮʠʷ ʩʨʝʜʳ ʚ ʧʨʦʬʠʣʝ ʩʣʘʙʦ ï ʠ ʩʨʝʜ-

ʥʝʢʠʩʣʘʷ ʚ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ, ʢʥʠʟʫ ʚʝʣʠʯʠʥʘ ʨʅ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʩʚʷʟʠ ʩ ʥʝʛʣʫʙʦʢʠʤ ʟʘʣʝ-
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ʛʘʥʠʝʤ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ ʠ ʥʝʡʪʨʘʣʴʥʳʤʠ ʛʨʫʥʪʦʚʳʤʠ ʚʦʜʘʤʠ. ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʛʦʨʠ-

ʟʦʥʪʝ ɸ1 2,0-4,5 %. ʇʣʦʪʥʦʩʪʴ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ 1,2 ï 1,3 ʛ/ʩʤ
3
. 

5. ʇʨʠʙʨʝʞʥʳʝ ʥʠʟʤʝʥʥʳʝ ʫʯʘʩʪʢʠ ʩ ʟʘʨʦʩʣʷʤʠ ʙʫʟʠʥʳ ʯʝʨʥʦʡ (Sambucus nigra L.) ʩ 

ʧʨʠʤʝʩʴʶ ʥʘʩʘʞʜʝʥʠʡ ʠʚʳ ʙʝʣʦʡ ʥʘ ʦʩʫʰʝʥʥʳʭ ʫʨʙʦʧʝʨʝʛʥʦʡʥʦ-ʛʣʝʝʚʳʭ ʠ ʛʣʝʝʚʘʪʳʭ 

ʧʦʯʚʘʭ. ʈʘʥʝʝ ʜʘʥʥʳʝ ʧʦʯʚʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʣʠ ʢʘʢ ʛʠʜʨʦʤʦʨʬʥʳʝ, ʥʦ ʚ ʭʦʜʝ ʦʩʫʰʝʥʠʷ 

ʧʝʨʝʰʣʠ ʚ ʧʦʣʫʛʠʜʨʦʤʦʨʬʥʳʝ. ɺʝʨʭʥʠʝ ʛʦʨʠʟʦʥʪʳ ʧʦʯʚ ʥʝʨʝʜʢʦ ʟʘʠʣʝʥʳ, ʠʤʝʶʪ ʭʘʨʘʢ-

ʪʝʨʥʫʶ ʯʝʨʥʫʶ ʦʢʨʘʩʢʫ, ʩʦʜʝʨʞʘʪ ʚʳʩʦʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʫʤʫʩʘ (12 % ʠ ʙʦʣʝʝ). ʄʦʱʥʦʩʪʴ 

ʧʝʨʝʛʥʦʡʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʜʦ 50 ʩʤ. ʉʦʚʨʝʤʝʥʥʳʡ ʫʨʦʚʝʥʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ 50-130 ʩʤ. ʈʝʘʢ-

ʮʠʷ ʩʨʝʜʳ ʫʞʝ ʚ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʥʝʡʪʨʘʣʴʥʘʷ ʠʣʠ ʩʣʘʙʦʱʝʣʦʯʥʘʷ ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʥʘ-

ʩʳʱʝʥʥʦʩʪʠ ʢʘʨʙʦʥʘʪʘʤʠ. ʇʣʦʪʥʦʩʪʴ ʩʣʦʞʝʥʠʷ ʧʝʨʝʛʥʦʡʥʦʛʦ ʛʦʨʠʟʦʥʪʘ 0,6 ï 0,8 ʛ/ʩʤ
3
, 

ʯʪʦ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ, ʯʝʤ ʚ ʧʨʠʨʦʜʥʳʭ ʧʦʯʚʘʭ ʧʦ ʧʨʠʯʠʥʝ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʫʧʣʦʪʥʝʥʠʷ. ʇʦ-

ʚʝʨʭʥʦʩʪʴ ʧʦʯʚʳ ʟʘʤʫʩʦʨʝʥʘ, ʣʝʩʥʘʷ ʧʦʜʩʪʠʣʢʘ ʦʯʝʥʴ ʬʨʘʛʤʝʥʪʘʨʥʘ. ʊʨʘʚʷʥʠʩʪʳʡ ʧʦʢʨʦʚ 

ʯʘʱʝ ʚʩʝʛʦ ʠʟ ʨʫʜʝʨʘʣʴʥʳʭ ʚʠʜʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʯʘʩʪʦ ʜʦʤʠʥʠʨʫʝʪ ʢʨʘʧʠʚʘ ʜʚʫʜʦʤʥʘʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʦʯʚʝʥʥʳʡ ʠ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ 

ʛʦʨʦʜʩʢʠʭ ʧʘʨʢʦʚ ʥʝʦʜʥʦʨʦʜʝʥ. ɺʳʜʝʣʷʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʵʢʦʙʠʦʪʦʧʦʚ ʩ ʭʘʨʘʢʪʝʨʥʳʤʠ ʧʦʯ-

ʚʝʥʥʦ-ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʠ ʩʦʩʪʘʚʦʤ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠ-

ʫʨʦʯʝʥʥʦʩʪʴʶ ʢ ʨʘʟʥʳʤ ʚʘʨʠʘʥʪʘʤ ʣʘʥʜʰʘʬʪʦʚ ʦʪ ʵʣʶʚʠʘʣʴʥʦʛʦ ʜʦ ʩʫʙʣʠʪʦʨʘʣʴʥʦʛʦ.  

ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʣʝʩʦʧʘʨʢʦʚʦʡ ʵʢʦʩʠʩʪʝʤʳ ʟʘʚʠʩʷʪ ʦʪ ʚʥʫʪʨʝʥʥʠʭ  

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʝʸ ʩʦʩʪʘʚʣʷʶʱʠʭ, ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ, ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ. 

ʉʪʨʫʢʪʫʨʥʦ ï ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʚʷʟʴ ʧʦʯʚʳ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠʛʨʘʶʪ ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʚ 

ʵʪʠʭ ʵʢʦʩʠʩʪʝʤʘʭ. 

 

 

ɿɽʃɽʅʆɽ ʏɽʈɽʅʂʆɺɸʅʀɽ ʂʀʇɸʈʀʉɸ ɺɽʏʅʆɿɽʃɽʅʆɻʆ  

(CUPRESSUS SEMPERVIRENS) ɺ ʋʉʃʆɺʀʗʍ ɿɸʂʈʓʊʆɻʆ ɻʈʋʅʊɸ 

 

ɹʣʦʥʩʢʘʷ ʃ.ʅ., ɾʠʪʥʠʢʦʚʘ ʅ.ɺ.  

(ɹɻɸʋ, ʛ.ʋʬʘ, ʈʝʩʧʫʙʣʠʢʘ ɹʘʰʢʦʨʪʦʩʪʘʥ, ʈʌ) 

 

The results of studying the processes of cutting cupressus sempervirens in the close soil are 

stated in the given paper. 

 

ʉʨʝʜʠ ʩʧʦʩʦʙʦʚ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʟʝʣʝʥʦʝ ʯʝʨʝʥʢʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʥʘ-

ʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ. ʕʪʦ ʚʦ ʤʥʦʛʦʤ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ ʛʝʥʝʪʠʯʝʩʢʠ ʦʜʥʦʨʦʜʥʳʝ ʚʝʛʝʪʘʪʠʚʥʦ ʨʘʟʤʥʦʞʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʥʘ 

ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʨʥʷʭ. ɿʝʣʝʥʳʝ ʯʝʨʝʥʢʠ ʩ ʣʠʩʪʴʷʤʠ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʤʝʨʠʩʪʝʤʘʪʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ, ʦʥʠ ʙʦʣʝʝ ʦʪʟʳʚʯʠʚʳ ʥʘ ʚʦʟʜʝʡʩʪʚʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ 

ʧʨʦʮʝʩʩʦʚ ʨʝʛʝʥʝʨʘʮʠʠ ʧʨʠʜʘʪʦʯʥʳʭ ʢʦʨʥʝʡ. ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʤʥʦʞʘʪʴ ʟʝʣʝʥʳʤʠ 

ʯʝʨʝʥʢʘʤʠ ʤʥʦʛʠʝ ʪʨʫʜʥʦʫʢʦʨʝʥʷʝʤʳʝ ʚʠʜʳ ʠ ʩʦʨʪʘ ʨʘʩʪʝʥʠʡ /ʄ.ʊ.ʊʘʨʘʩʝʥʢʦ/. 

ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʢ ʜʘʥʥʦʤʫ ʩʧʦʩʦʙʫ ʦʙʨʘʱʘʣʠʩʴ ʈ.ʀ.ʐʨʝʜʝʨ, ʀ.ɺ.ʄʠʯʫʨʠʥ, 

ʄ.ɺ.ʈʳʪʦʚ, ʉ.ɿ.ʂʫʨʜʠʘʥʠ, ʅ.ʂ.ɺʝʭʦʚ ʠ ʜʨʫʛʠʝ ʩʘʜʦʚʦʜʳ ʠ ʣʝʩʦʚʦʜʳ. ɺ ʨʘʟʨʘʙʦʪʢʝ ʥʘʫʯ-

ʥʳʭ ʦʩʥʦʚ ʟʝʣʝʥʦʛʦ ʯʝʨʝʥʢʦʚʘʥʠʷ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʪʘʢʞʝ ʠʤʝʣʠ ʨʘʙʦʪʳ ʙʦʪʘʥʠʢʦʚ ʠ ʬʠ-

ʟʠʦʣʦʛʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʚʳʷʩʥʝʥʠʝ ʤʦʨʬʦʣʦʛʦ-ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦ-

ʙʝʥʥʦʩʪʝʡ ʨʝʛʝʥʝʨʘʮʠʠ ʢʦʨʥʝʡ ʫ ʯʝʨʝʥʢʦʚ. 

ɺ ʪɻʦʡ ʩʚʷʟʠ ʠʟʫʯʝʥʠʝ ʩʧʦʩʦʙʦʚ ʟʝʣʝʥʦʛʦ ʯʝʨʝʥʢʦʚʘʥʠʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝ 

ʪʦʣʴʢʦ ʥʝ ʧʦʪʝʨʷʣʦ ʩʚʦʝʡ ʘʢʪʫʘʣʴʥʦʩʪʠ, ʘ ʥʘʦʙʦʨʦʪ ʧʨʠʦʙʨʝʣʦ ʦʩʦʙʝʥʥʳʡ ʠʥʪʝʨʝʩ. ɺ ʩʬʝ-

ʨʝ ʩʘʜʦʚʦ-ʧʘʨʢʦʚʦʛʦ ʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʯʘʩʪʦ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʦ-

ʣʫʯʝʥʠʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʢʨʘʪʯʘʡʰʠʝ ʩʨʦʢʠ. ʋʜʦʚʣʝʪʚʦʨʠʪʴ ʚʦʟ-
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ʨʘʩʪʘʶʱʠʡ ʩʧʨʦʩ ʥʘ ʜʝʢʦʨʘʪʠʚʥʳʝ ʜʝʨʝʚʴʷ ʠ ʢʫʩʪʘʨʥʠʢʠ ʤʦʞʥʦ, ʝʩʣʠ ʨʘʟʤʥʦʞʘʪʴ ʠʭ ʯʝ-

ʨʝʥʢʦʚʘʥʠʝʤ, ʘ ʥʝ ʩʝʤʝʥʘʤʠ. 

ʎʝʣʴʶ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʧʨʠʞʠʚʘʝʤʦʩʪʠ ʠ ʜʠʥʘʤʠʢʠ 

ʨʦʩʪʘ ʟʝʣʝʥʳʭ ʯʝʨʝʥʢʦʚ ʢʠʧʘʨʠʩʘ ʚʝʯʥʦʟʝʣʝʥʦʛʦ ʚ ʫʩʣʦʚʠʷʭ ʟʘʢʨʳʪʦʛʦ ʛʨʫʥʪʘ. 

ʆʧʳʪ ʙʳʣ ʧʨʦʚʝʜʝʥ ʚ ʨʘʟʣʠʯʥʳʝ ʩʨʦʢʠ ʚ ʜʚʫʭ ʧʦʚʪʦʨʥʦʩʪʷʭ. ʇʝʨʚʘʷ ʧʦʚʪʦʨʥʦʩʪʴ 

ʙʳʣʘ ʟʘʣʦʞʝʥʘ 17 ʬʝʚʨʘʣʷ 2005 ʛʦʜʘ. ʏʝʨʝʥʢʠ ʩ çʧʷʪʢʦʡè ʥʘʨʝʟʘʣʠʩʴ ʠʟ ʧʦʣʫʦʜʨʝʚʝʩʥʝʚ-

ʰʠʭ ʠ ʟʝʣʝʥʳʭ ʧʦʙʝʛʦʚ.  

ʈʘʟʤʝʨ ʯʝʨʝʥʢʦʚ ʩʦʩʪʘʚʠʣ 4-6 ʩʤ. ʇʦʩʣʝ ʥʘʨʝʟʢʠ ʦʥʠ ʙʳʣʠ ʩʨʘʟʫ ʞʝ ʚʳʩʘʞʝʥʳ ʚ ʩʧʝ-

ʮʠʘʣʴʥʳʡ ʩʫʙʩʪʨʘʪ ʜʣʷ ʭʚʦʡʥʠʢʦʚ ʚ 200 ʤʣ ʩʪʘʢʘʥʯʠʢʠ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʯʝʨʝʥʢʠ ʧʦʣʠʚʘ-

ʣʠʩʴ ʧʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʘ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 6 ʤʝʩʷʮʝʚ ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʩʪʠʤʫʣʠʨʦʚʘʣʘʩʴ 

ʧʨʠ ʧʦʤʦʱʠ ʧʦʣʠʚʘ ʨʘʩʪʚʦʨʦʤ ʠʥʜʦʣʠʣ-ʤʘʩʣʷʥʦʡ ʢʠʩʣʦʪʳ (50 ʤʛ/ʣ). 20 ʠʶʥʷ 2006 ʛʦʜʘ 

ʯʝʨʝʥʢʠ ʙʳʣʠ ʧʝʨʝʩʘʞʝʥʳ ʚ ʩʪʘʢʘʥʯʠʢʠ ʙʦʣʴʰʝʡ ʝʤʢʦʩʪʠ-500 ʤʣ. ɺ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʦʧʳʪʘ 

ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʟʘʤʝʨʳ ʚʳʩʦʪʳ ʯʝʨʝʥʢʦʚ ʧʨʠ ʧʦʤʦʱʠ ʣʠʥʝʡʢʠ (ʩʤ.ʨʠʩ. 1), ʘ ʪʘʢʞʝ ʚʝʣʩʷ 

ʫʯʝʪ ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ ʯʝʨʝʥʢʦʚ (ʩʤ.ʨʠʩ. 2). 

ɺʪʦʨʘʷ ʧʦʚʪʦʨʥʦʩʪʴ ʙʳʣʘ ʟʘʣʦʞʝʥʘ 28 ʠʶʥʷ 2006 ʛʦʜʘ ʧʦ ʪʦʡ ʞʝ ʩʘʤʦʡ ʤʝʪʦʜʠʢʝ ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʧʨʠʞʠʚʘʝʤʦʩʪʠ ʨʘʩʪʚʦʨʦʤ ʠʥʜʦʣʠʣ-ʤʘʩʣʷʥʦʡ ʢʠʩʣʦʪʳ ʩ 

ʮʝʣʴʶ ʧʨʦʚʝʜʝʥʠʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʠʞʠʚʘʝʤʦʩʪʠ ʠ ʩʦʭʨʘʥʥʦʩʪʠ ʯʝʨʝʥʢʦʚ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʠʤʫʣʷʪʦʨʦʚ ʠ ʙʝʟ ʥʠʭ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʜʘʥʥʦʛʦ ʦʧʳʪʘ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ: 

- ʇʨʠʞʠʚʘʝʤʦʩʪʴ ʯʝʨʝʥʢʦʚ ʢʠʧʘʨʠʩʘ ʚʝʯʥʦʟʝʣʝʥʦʛʦ ʩ ʦʙʨʘʙʦʪʢʦʡ ʀʄʂ ʩʦʩʪʘʚʣʷʝʪ 58 

%, ʯʪʦ ʥʘ 11,4 % ʚʳʰʝ, ʯʝʤ ʙʝʟ ʦʙʨʘʙʦʪʢʠ (46,6 %). ʇʦʢʘʟʘʪʝʣʴ ʧʨʠʞʠʚʘʝʤʦʩʪʠ ʨʝʟʢʦ ʧʘ-

ʜʘʝʪ (ʥʘ 28 %) ʧʦʩʣʝ ʧʝʨʝʩʘʜʢʠ. ʉʦʭʨʘʥʥʦʩʪʴ ʥʘ 4 ʦʢʪʷʙʨʷ 2006 ʛʦʜʘ ʩʦʩʪʘʚʠʣʘ 30 %. 

- ʉʨʝʜʥʠʡ ʧʨʠʨʦʩʪ ʯʝʨʝʥʢʦʚ ʟʘ ʧʝʨʚʳʡ ʛʦʜ ʩʦʩʪʘʚʠʣ 0,9 ʩʤ, ʟʘ ʚʪʦʨʦʡ ʛʦʜ- 2,9 ʩʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʟʝʣʝʥʦʤ ʯʝʨʝʥʢʦʚʘʥʠʠ ʥʘʜʦ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʪʴ ʥʝ ʪʦʣʴ-

ʢʦ ʧʨʘʚʠʣʴʥʦʩʪʠ ʟʘʛʦʪʦʚʢʠ ʯʝʨʝʥʢʦʚ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʭʦʨʦʰʝʛʦ ʩʫʙʩʪʨʘʪʘ, ʥʦ ʠ ʧʦʩʣʝ-

ʜʫʶʱʝʤʫ ʫʭʦʜʫ ʟʘ ʯʝʨʝʥʢʘʤʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʪʠʤʫʣʷʪʦʨʦʚ ʠ ʧʦʜʢʦʨʤʦʢ. ɽʩʣʠ ʟʘʥʠ-

ʤʘʪʴʩʷ ʯʝʨʝʥʢʦʚʘʥʠʝʤ ʭʚʦʡʥʳʭ, ʪʦ ʥʘʜʦ ʟʘʧʘʩʪʠʩʴ ʪʝʨʧʝʥʠʝʤ, ʪʘʢ ʢʘʢ ʚ ʧʝʨʚʳʡ ʛʦʜ ʞʠʟʥʠ 

ʧʨʠʨʦʩʪ ʥʠʯʪʦʞʥʳʡ, ʘ ʩʦʭʨʘʥʥʦʩʪʴ ʦʯʝʥʴ ʧʣʦʭʘʷ. ʇʨʠ ʧʝʨʝʩʘʜʢʝ ʯʝʨʝʥʢʦʚ ʥʘʜʦ ʙʳʪʴ ʧʨʝ-

ʜʝʣʴʥʦ ʦʩʪʦʨʦʞʥʳʤʠ, ʯʪʦʙʳ ʥʝ ʧʦʚʨʝʜʠʪʴ ʩʣʘʙʦ ʨʘʟʚʠʪʫʶ ʢʦʨʥʝʚʫʶ ʩʠʩʪʝʤʫ, ʣʠʙʦ ʚʳ-

ʞʜʘʪʴ 1,5 ʛʦʜʦʚʘʣʳʡ ʠʣʠ 2 ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʜʦ ʧʝʨʚʦʡ ʧʝʨʝʩʘʜʢʠ. 

ʈʠʩʫʥʦʢ 1 ɼʠʥʘʤʠʢʘ ʣʠʥʝʡʥʦʛʦ ʨʦʩʪʘ ʯʝʨʝʥʢʦʚ ʢʠʧʘʨʠʩʘ ʚʝʯʥʦʟʝʣʝʥʦʛʦ
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ʈʠʩʫʥʦʢ 2 ʇʨʠʞʠʚʘʝʤʦʩʪʴ ʠ ʩʦʭʨʘʥʥʦʩʪʴ ʯʝʨʝʥʢʦʚ ʢʠʧʘʨʠʩʘ ʚʝʯʥʦʟʝʣʝʥʦʛʦ ʚ %
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ʇʨʠʞʠʚʘʝʤʦʩʪʴ, 

ʉʦʭʨʘʥʥʦʩʪʴ, 

 

 
ʈʠʩʫʥʦʢ 3 - ɿʝʣʝʥʳʝ ʯʝʨʝʥʢʠ ʢʠʧʘʨʠʩʘ ʚʝʯʥʦʟʝʣʝʥʦʛʦ ʩʨʘʟʫ ʧʦʩʣʝ ʧʦʩʘʜʢʠ 

 
ʈʠʩʫʥʦʢ 4 - ɿʝʣʝʥʳʝ ʯʝʨʝʥʢʠ ʢʠʧʘʨʠʩʘ ʚʝʯʥʦʟʝʣʝʥʦʛʦ ʚ ʚʦʟʨʘʩʪʝ ʧʦʣʫʪʦʨʘ ʣʝʪ 
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ʇʈʀʄɽʅɽʅʀɽ ɻʋʄʀʅʆɺʓʍ ʇʈɽʇɸʈɸʊʆɺ 

ʇʈʀ ʃɽʉʆʈɸɿɺɽɼɽʅʀʀ ʀ ʃɽʉʆɺʆʉʉʊɸʅʆɺʃɽʅʀʀ  

ɺ ɿʆʅɸʍ ʂʈʀʊʀʏɽʉʂʆɻʆ ɿɽʄʃɽɼɽʃʀʗ 

 

ɹʫʪʶʛʠʥ ɸ.ɺ., ɿʫʙʢʦʚʘ ʖ.ʅ. (ɼʦʥʅʋ, ʛ. ɼʦʥʝʮʢ, ʋʢʨʘʠʥʘ) 

 

Program of agroforestal complexes building in extreme agriculture zones (Donbass) has 

been developed.   Building of forest belts of crop types has been provided. 

 

ɼʦʥʙʘʩʩ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʘʣʦʡ ʧʣʦʱʘʜʴʶ ʣʝʩʥʳʭ ʥʘʩʘʜʞʝʥʠʡ ʠ ʙʦʣʴʰʦʡ ʧʣʦʱʘʜʴʶ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ, ʙʦʣʝʝ 60% ʢʦʪʦʨʳʭ ʧʦʜʚʝʨʞʝʥʘ ʧʨʦʮʝʩʩʘʤ ʵʨʦʟʠʠ. 

ʉʢʦʨʦʩʪʴ ʵʨʦʟʠʠ ʚ ɼʦʥʙʘʩʩʝ ʧʦ ʜʘʥʥʳʤ ʠʥʩʪʠʪʫʪʘ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʩʘʤʘʷ ʙʦʣʴʰʘʷ ʚ 

ʋʢʨʘʠʥʝ ʠ ʜʦʩʪʠʛʘʝʪ 1% ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ ʚ ʛʦʜ.  ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʩʚʦʠʤʠ ʚʳʙʨʦʩʘʤʠ  ʚʣʠʷʶʪ  ʥʝ ʪʦʣʴʢʦ ʥʘ ʩʢʦʨʦʩʪʴ ʵʨʦʟʠʠ ʧʦʯʚ, ʥʘ 

ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, ʥʦ ʠ ʥʘ ʫʭʫʜʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʟʝʣʝʥʠʭ 

ʥʘʩʘʜʞʝʥʠʡ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʩʚʦʡ ʚʢʣʘʜ ʚ ʵʪʠ ʧʨʦʮʝʩʩʳ ʜʦʙʘʚʣʷʝʪ ʛʣʦʙʘʣʴʥʦʝ 

ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ: ʫʩʠʣʠʚʘʝʪʩʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʴ (ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʢʦʥʪʨʘʩʪʳ), ʥʘʙʣʶ-

ʜʘʝʪʩʷ ʥʝʢʦʪʦʨʦʝ ʧʦʚʳʰʝʥʠʝ ʦʙɦ ʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ (ʩʦ ʩʤʝʱʝʥʠʝʤ ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ 

ʦʩʘʜʢʦʚ ʥʘ ʟʠʤʥʝ-ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ) ʠ ʫʤʝʥʴʰʝʥʠʝʤ ʦʩʘʜʢʦʚ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. ɽʩʣʠ ʥʝ 

ʧʨʦʚʦʜʠʪʴ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʶ ʵʪʠʤ ʧʨʦʮʝʩʩʘʤ, ʪʦ ʧʨʦʠʟʦʡʜʝʪ ʧʦʣʥʘʷ ʜʝ-

ʛʨʘʜʘʮʠʠ ʧʦʯʚ ʠ ʦʧʫʩʪʳʥʠʚʘʥʠʶ ʨʝʛʠʦʥʘ ʚ ʙʣʠʞʘʡʰʠʝ 50 ʣʝʪ. 

ʕʨʦʟʠʷ ʧʦʯʚ ï ʵʪʦ ʛʣʦʙʘʣʴʥʳʡ ʧʨʦʮʝʩʩ ʚʳʨʦʞʜʝʥʠʷ ʧʣʦʜʦʨʦʜʥʳʭ ʧʦʯʚ. ɺ ʧʨʦʮʝʩʩʝ 

ʵʨʦʟʠʠ, ʚʳʟʳʚʘʝʤʦʡ  ʧʨʠʨʦʜʥʳʤʠ ʠ ʪʝʭʥʦʛʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʧʦʯʚʘ ʪʝʨʷʝʪ ʦʨʛʘʥʠʯʝʩʢʦʝ 

ʚʝʱʝʩʪʚʦ, ʢʦʪʦʨʦʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ, ʘ ʪʘʢʞʝ ʚʣʘʛʦʟʘʜʝʨʞʠʚʘʶʱʠʝ ʠ ʚʣʘ-

ʛʦʝʤʢʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ. 

ʀʟʚʝʩʪʝʥ ʩʧʦʩʦʙ ʙʦʨʴʙʳ ʩ ʵʨʦʟʠʝʡ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ  ʧʣʦʜʦʨʦʜʠʷ ʵʨʦʜʠʨʦʚʘʥʥʳʭ 

ʟʝʤʝʣʴ ʧʫʪʝʤ  ʚʳʚʝʜʝʥʠʷ ʠʭ ʠʟ ʘʢʪʠʚʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ  ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʟʘʣʫʞʝʥʠʝʤ ʠ ʦʙ-

ʣʝʩʝʥʠʝʤ. ʕʪʦʪ ʩʧʦʩʦʙ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ ʚʳʩʦʢʦʨʘʟʚʠʪʳʝ ʩʪʨʘʥʳ. ʉʨʦʢ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʵʨʦʜʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴ ï 10 ʣʝʪ. 

ɺ ʨʝʛʠʦʥʝ ʠʤʝʝʪʩʷ ʦʧʳʪ ʚʳʨʘʱʠʚʘʥʠʝ ʣʝʩʦʚ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ ï ʵʪʦ  100-ʣʝʪʥʠʡ ʦʧʳʪ 

ʄʘʨʠʫʧʦʣʴʩʢʦʡ ʣʝʩʥʦʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʩʪʘʥʮʠʠ ʠʤ. ɼʦʢʫʯʘʝʚʘ ɺ.ɺ. ʆʜʥʘʢʦ, 

ʫʭʫʜʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʩʚʷʟʘʥʥʳʝ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ ʝʝ ʟʘʛʨʷʟʥʝʥʠʝʤ 

ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʚʳʙʨʦʩʘʤʠ, ʧʨʠʚʝʣʠ ʢ ʪʦʤʫ, ʯʪʦ ʫʭʫʜʰʘʶʪʩʷ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪ-

ʨʳ ʨʘʩʪʝʥʠʡ (ʦʙʣʠʩʪʚʝʥʥʦʩʪʴ), ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʭ ʞʠʟʥʠ, ʘ ʪʘʢʞʝ ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʠ 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʥʦʚʳʭ ʧʦʩʘʜʦʢ. ɺʳʭʦʜʦʤ ʠʟ ʩʦʟʜʘʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʙʦ-

ʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʩʪʘʨʪʦʚʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʤʦʣʦʜʳʭ ʨʘʩʪʝʥʠʡ ʠ ʧʦʚʳʰʝʥʠʝ ʠʭ ʘʜʘʧʪʘʮʠ-

ʦʥʥʳʭ ʩʚʦʡʩʪʚ.  ɺʩʝ ʵʪʦ ʚʦʟʤʦʞʥʦ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ʜʦʩʪʠʞʝʥʠʡ ʠ ʠʤʝʶʱʝʛʦʩʷ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʦʧʳʪʘ. 

ɺ ʅʀʆ çʅʝʪʦʧʣʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʛʣʝʡ ʠ ʫʪʠʣʠʟʘʮʠʷ ʦʪʭʦʜʦʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠè ɼʦʥʝʮʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʢʦʪʦʨʳʡ ʙʦʣʝʝ 15 ʣʝʪ ʟʘʥʠ-

ʤʘʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷʤʠ ʢʦʤʧʣʝʢʩʥʦʡ ʥʝʪʦʧʣʠʚʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʙʫʨʦʛʦ ʟʝʤʣʠʩʪʦʛʦ ʫʛʣʷ, ʧʦ-

ʣʫʯʝʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʛʫʤʘʪʦʚ ʘʤʤʦʥʠʷ (ʧʨʠʨʦʜʥʦʛʦ ʩʪʠʤʫʣʷʪʦʨʘ-ʘʜʘʧʪʦʛʝʥʘ ʨʘʩʪʝʥʠʡ) 

ʠ ʨʘʟʣʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʥʘ ʦʩʥʦʚʝ ʛʫʤʘʪʦʚ ʠ ʦʩʪʘʪʦʯʥʦʛʦ ʙʫʨʦʛʦ ʫʛʣʷ, ʨʘʟʨʘʙʦʪʘʥʘ ʧʨʦ-

ʛʨʘʤʤʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʵʨʦʜʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴ, ʧʦʚʳʰʝʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʠʭ ʧʣʦʜʦʨʦ-

ʜʠʷ. ɺ ʦʩʥʦʚʝ ʧʨʦʛʨʘʤʤʳ ï ʩʦʟʜʘʥʠʝ ʣʝʩʦʘʛʨʘʨʥʳʭ (ʠʣʠ ʘʛʨʦʣʝʩʥʳʭ) ʢʦʤʧʣʝʢʩʦʚ, ʚ ʢʦʪʦ-

ʨʳʭ  ʪʨʘʜʠʮʠʦʥʥʳʝ ʣʝʩʦʧʦʣʦʩʳ ʙʫʜʫʪ ʟʘʤʝʥʝʥʳ ʣʝʩʦʧʦʣʦʩʘʤʠ ʧʣʘʥʪʘʮʠʦʥʥʦʛʦ ʪʠʧʘ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʩʦʭʨʘʥʷʪʴ ʟʘʱʠʪʥʫʶ ʬʫʥʢʮʠʶ ʣʝʩʦʧʦʣʦʩ, ʥʦ ʠ ʚʝʩʪʠ ʠʭ ʧʨʦʤʳʰʣʝʥ-

ʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩ ʧʦʣʫʯʝʥʠʝʤ ʜʨʝʚʝʩʠʥʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʥʫʞʜ (ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ/ʠʣʠ 

ʣʝʩʦʭʠʤʠʯʝʩʢʠʭ, ʧʦʣʫʯʝʥʠʷ ʙʫʤʘʛʠ). ɺʳʨʘʱʠʚʘʥʠʝ ʟʘʱʠʪʥʳʭ ʣʝʩʦʧʦʣʦʩ ʧʣʘʥʪʘʮʠʦʥʥʦʛʦ 
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ʪʠʧʘ ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʧʨʦʙʣʝʤ: ʵʢʦʣʦʛʠʯʝʩʢʠʝ (ʫʣʫʯʰʝʥʠʝ ʤʠʢʨʦʢʣʠ-

ʤʘʪʘ, ʘʢʪʠʚʥʦʝ ʩʚʷʟʳʚʘʥʠʝ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʤʦʣʦʜʳʤʠ ʨʘʩʪʫʱʠʤʠ ʣʝʩʘʤʠ), ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʝ (ʦʨʛʘʥʠʟʘʮʠʷ ʥʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʧʦʣʫʯʝʥʠʝ ʣʠʢʚʠʜʥʦʡ ʠ ʮʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʨʦ-

ʜʫʢʪʦʚ ʧʠʪʘʥʠʷ) ʠ ʩʦʮʠʘʣʴʥʦʡ (ʟʘʥʷʪʦʩʪʴ ʥʘʩʝʣʝʥʠʷ).  

ɹʫʜʝʪ ʩʦʟʜʘʥ ʙʘʟʦʚʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠ ʫʩʪʦʡʯʠʚʳʡ ʘʛʨʦʣʝʩʥʦʡ ʢʦʤʧʣʝʢʩ ʦʙʱʝʡ ʧʣʦʱʘ-

ʜʴʶ 57200 ʛʘ, ʩʦʩʪʦʷʱʠʡ ʠʟ 50000 ʛʘ ʧʦʣʝʡ ʠ 5400 ʛʘ ʣʝʩʦʧʦʣʦʩ ʧʣʘʥʪʘʮʠʦʥʥʦʛʦ ʪʠʧʘ. 

ʇʨʠʤʝʨʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʩʦʟʜʘʥʠʝ ʪʘʢʦʛʦ ʙʘʟʦʚʦʛʦ ʪʠʧʘ ʢʦʤʧʣʝʢʩʘ ʩʦʩʪʘʚʷʪ ʧʦʨʷʜʢʘ 60 ʤʣʥ. 

ʜʦʣʣʘʨʦʚ ʟʘ 20 ʣʝʪ. ɺ ʘʛʨʦʢʦʤʧʣʝʢʩ ʤʦʛʫʪ ʙʳʪʴ ʚʢʣʶʯʝʥʳ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʝ ʬʝʨʤʳ, ʯʪʦ 

ʧʦʚʳʩʠʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʢʦʤʧʣʝʢʩʘ.  

ɼʣʷ ʣʝʩʦʧʦʣʦʩ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʙʳʩʪʨʦʨʘʩʪʫʱʠʝ ʧʦʨʦʜʳ ʜʝʨʝʚʴʝʚ, ʘ ʜʣʷ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʷ ʧʦʣʝʡ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʥʦʛʦʣʝʪʥʠʝ  ʪʨʘʚʳ. ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʩʪʘʨʪʦʚʳʭ ʫʩ-

ʣʦʚʠʡ, ʧʨʠʞʠʚʘʝʤʦʩʪʠ ʠ ʚʳʞʠʚʘʝʤʦʩʪʠ ʩʘʞʝʥʮʝʚ ʙʫʜʫʪ ʧʨʠʤʝʥʝʥʳ: ʛʫʤʠʥʦʚʳʝ ʩʪʠʤʫʣʷ-

ʪʦʨʳ, ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʙʫʨʦʛʦ ʠ ʦʩʪʘʪʦʯʥʦʛʦ ʙʫʨʦʛʦ ʫʛʣʷ, ʤʠʥʝ-

ʨʘʣʴʥʳʝ (ʚʝʨʤʠʢʫʣʠʪ, ʛʣʘʫʢʦʥʠʪ) ʠ ʧʦʣʠʤʝʨʥʳʝ (ʚʣʘʛʦʫʜʝʨʞʠʚʘʶʱʠʝ) ʢʦʤʧʦʥʝʥʪʳ. ɻʫ-

ʤʠʥʦʚʳʝ ʩʪʠʤʫʣʷʪʦʨʳ ʠ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʙʫʨʦʛʦ ʫʛʣʷ ʧʨʦʰʣʠ 

ʜʝʣʷʥʦʯʥʳʝ ʠʩʧʳʪʘʥʠʷ ʥʘ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨʘʭ. ʆʥʠ ʫʩʢʦʨʷʣʠ ʨʦʩʪ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʠ ʥʘʜ-

ʟʝʤʥʦʡ ʯʘʩʪʠ, ʧʦʚʳʰʘʣʠ ʚʳʞʠʚʘʝʤʦʩʪʴ ʨʘʩʪʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ɼʦʥʙʘʩʩʘ. ʄʠʥʝʨʘʣʴʥʳʝ ʠ 

ʧʦʣʠʤʝʨʥʳʝ ʜʦʙʘʚʢʠ ʚʦ 2-ʡ ʧʦʣʦʚʠʥʝ 20 ʚʝʢʘ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʠʩʧʳʪʘʥʳ ʚ ʩʘʤʳʭ ʨʘʟ-

ʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʤʠʨʘ. ʉʝʛʦʜʥʷ ʚ ʤʠʨʝ ʚʳʧʫʩʢʘʝʪʩʷ  ʰʠʨʦʢʠʡ ʘʩʩʦʨʪʠʤʝʥʪ ʪʘʢʠʭ ʢʦʤʧʦ-

ʥʝʥʪʦʚ. ʄʠʥʝʨʘʣʴʥʳʝ ʜʦʙʘʚʢʠ ʩʦʟʜʘʶʪ ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʦʨʥʝʚʦʡ ʩʠʩ-

ʪʝʤʳ: ʚ ʯʘʩʪʥʦʩʪʠ, ʩʥʠʞʘʶʪ ʧʦʯʚʝʥʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʣʝʪʦʤ. ʇʦʣʠʤʝʨʥʳʝ ʜʦʙʘʚʢʠ ʩʧʦ-

ʩʦʙʥʳ ʫʜʝʨʞʠʚʘʪʴ ʜʦ 1000 ʛ ʚʦʜʳ ʥʘ 1 ʛ ʜʦʙʘʚʢʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʥʘʢʘʧʣʠ-

ʚʘʪʴ ʚʣʘʛʫ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ. 

ɺ ʧʝʨʚʳʝ ʛʦʜʳ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʜʨʝʚʝʩʥʳʭ ʧʣʘʥʪʘʮʠʡ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʧʦʣʝʡ ʙʫ-

ʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʥʦʛʦʣʝʪʥʠʝ ʧʦʯʚʦʫʣʫʯʰʘʶʱʠʝ ʪʨʘʚʳ. ʇʦʜʙʦʨʦʤ ʪʨʘʚʦʩʤʝʩʝʡ ʜʣʷ 

ʫʩʣʦʚʠʡ ɼʦʥʙʘʩʩʘ ʤʥʦʛʠʝ ʛʦʜʳ ʟʘʥʠʤʘʝʪʩʷ ɼʦʥʝʮʢʠʡ ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ ʅɸʅ ʋʢʨʘʠʥʳ. 

ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʤʥʦʛʦʣʝʪʥʠʭ ʢʦʨʤʦʚʳʭ ʪʨʘʚ ʥʘ ʧʦʣʷʭ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʪʠʤʫʣʷʪʦʨ 

ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʳʡ ʫʚʝʣʠʯʠʚʘʝʪ ʢʦʨʥʝʚʫʶ ʩʠʩʪʝʤʫ ʨʘʩʪʝʥʠʡ ʤʠʥʠʤʫʤ ʥʘ 30% (ʵʪʦ ʜʦʢʘ-

ʟʘʥʦ ʧʦʣʝʚʳʤʠ ʠʩʧʳʪʘʥʠʷʤʠ), ʯʪʦ ʧʦʟʚʦʣʠʪ ʫʩʢʦʨʠʪʴ ʥʘʢʦʧʣʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ 

ʚ ʧʦʯʚʝ, ʫʣʫʯʰʠʪʴ ʝʝ ʩʚʦʡʩʪʚʘ. ʏʝʨʝʟ 3 ʛʦʜʘ ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʩʦʯʥʳʝ ʢʦʨʤʘ ʜʣʷ ʞʠʚʦʪʥʦ-

ʚʦʜʩʪʚʘ.  ɺ ʪʝʯʝʥʠʝ 6 ʣʝʪ ʧʦʩʣʝ ʵʪʦʛʦ (ʜʦ ʥʘʯʘʣʘ ʠʥʪʝʥʩʠʚʥʦʡ ʩ/ʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʤʧʣʝʢ-

ʩʘ) ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʥʝ ʤʝʥʝʝ 875000 ʪ ʩʦʯʥʳʭ ʢʦʨʤʦʚ. ʉ 8-10 ʛʦʜʘ ʥʘʯʥʝʪʩʷ ʵʢʩʧʣʫʘʪʘʮʠʷ 

ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ ʧʦʣʝʡ. ʇʨʠ ʵʪʦʤ ʩʝʚʦʦʙʦʨʦʪ ʦʙʷʟʘʪʝʣʴʥʦ ʙʫʜʝʪ ʚʢʣʶʯʘʪʴ ʧʨʠʤʝʥʝʥʠʝ 

ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʩ ʮʝʣʴʶ ʧʦʜʜʝʨʞʘʥʠʷ ʧʣʦʜʦʨʦʜʠʷ. ʋʨʦʞʘʡʥʦʩʪʴ ʦʩʥʦʚʥʳʭ ʩ/ʭ ʢʫʣʴʪʫʨ 

ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ ʧʦʯʚʘʭ ʚ ʘʛʨʦʣʝʩʥʦʤ ʢʦʤʧʣʝʢʩʝ ʙʫʜʝʪ ʥʝ ʥʠʞʝ: 

- 40 ʮ/ʛʘ ʜʣʷ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ;  

- 75 ʮ/ʛʘ ʜʣʷ ʢʫʢʫʨʫʟʳ;  

- 30 ʮ/ʛʘ ʜʣʷ ʧʦʜʩʦʣʥʝʯʥʠʢʘ.  

ʇʨʠʤʝʥʝʥʠʝ ʧʨʠ ʵʪʦʤ ʩʪʠʤʫʣʷʪʦʨʦʚ ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʤʠʥʠʤʫʤ ʥʘ 

10%. ɿʘʪʨʘʪʳ ʥʘʯʥʫʪ ʦʢʫʧʘʪʴʩʷ ʟʘ ʩʯʝʪ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦ-

ʜʫʢʮʠʠ. 

ʃʝʩʦʧʦʣʦʩʳ ʦʙʝʩʧʝʯʘʪ ʩʥʠʞʝʥʠʝ ʚʝʪʨʦʚʦʡ ʥʘʛʨʫʟʢʠ ʥʘ 40%; ʧʦʚʳʩʷʪ ʚʦʟʜʫʰʥʫʶ ʠ 

ʧʦʯʚʝʥʥʫʶ ʚʣʘʞʥʦʩʪʴ, ʫʣʫʯʰʘʪ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʣʝʩʦʧʦʣʦʩʳ 

ʩʤʦʛʫʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʝ ʬʝʨʤʳ ʚʠʪʘʤʠʥʥʳʤ ʚʝʪʦʯʥʳʤ ʢʦʨʤʦʤ. ʉ 10 ʛʦʜʘ 

ʧʦʣʫʯʘʝʤ ʜʨʝʚʝʩʠʥʫ. ʉ ʫʯʝʪʦʤ ʦʪʭʦʜʦʚ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʟʘ 10 ʣʝʪ ʙʫʜʝʪ ʧʦʣʫʯʝʥʦ 1080000 

ʤ
3 
 ʩʳʨʦʡ ʜʨʝʚʝʩʠʥʳ ʠʣʠ 432000 ʪ ʩʫʭʦʡ ʜʨʝʚʝʩʠʥʳ, ʠʟ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʥʝ ʤʝʥʝʝ 

100000 ʪ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʙʫʤʘʛʠ. ɼʘʞʝ ʧʨʠ ʮʝʥʝ 2 ʜʦʣʣʘʨʘ ʟʘ 1 ʢʛ ʙʫʤʘʛʠ  ʧʦʣʫʯʘʝʤ 

ʧʦʨʷʜʢʘ 200 ʤʣʥ. ʜʦʣʣʘʨʦʚ. ʀʣʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, 

ʢʘʢ ʵʪʦ ʜʝʣʘʝʪʩʷ ʚ ɻʝʨʤʘʥʠʠ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʐʚʝʮʠʠ, ʅʦʚʦʡ ɿʝʣʘʥʜʠʠ. 
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       ɹʳʩʪʨʦʨʘʩʪʫʱʠʝ ʣʝʩʦʧʦʣʦʩʳ ʙʫʜʫʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʛʨʘʪʴ ʨʦʣʴ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʫʛʣʝ-

ʨʦʜʥʳʭè ʣʝʩʦʚ, ʢʦʪʦʨʳʝ ʘʢʪʠʚʥʦ ʩʚʷʟʳʚʘʶʪ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ. ʊʝʤ ʩʘʤʳʤ ʙʫʜʝʪ ʧʦʧʫʪʥʦ 

ʨʝʰʘʪʴʩʷ ʧʨʦʙʣʝʤʘ ʫʤʝʥʴʰʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʘʨʥʠʢʦʚʦʛʦ ʛʘʟʘ ʚ ʘʪʤʦʩʬʝʨʝ. ʊʘʢʞʝ ʚʦʟ-

ʤʦʞʥʘ ʧʨʦʜʘʞʘ ʢʚʦʪ ʥʘ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ.  

ɺʦʟʤʦʞʥʳ ʜʚʘ ʚʘʨʠʘʥʪʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʛʨʦʣʝʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʆʜʠʥ ʚʘʨʠʘʥʪ ʧʨʝʜʫ-

ʩʤʘʪʨʠʚʘʝʪ ʵʢʩʧʣʫʘʪʘʮʠʶ  ʢʦʤʧʣʝʢʩʘ ʦʨʛʘʥʠʟʘʮʠʝʡ, ʢʦʪʦʨʘʷ ʧʨʦʚʦʜʠʣʘ ʝʛʦ ʩʦʟʜʘʥʠʝ. ɺʪʦʨʦʡ 

ʚʘʨʠʘʥʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʨʝʘʣʠʟʘʮʠʶ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ ʟʝʤʝʣʴ. ʉ 10-11 ʛʦʜʘ ʤʦʞʥʦ: 

1) ʥʘʯʘʪʴ ʧʨʦʜʘʞʫ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ ʧʦʯʚ ʧʦ ʮʝʥʝ ʥʝ ʤʝʥʝʝ 5000 ʜʦʣʣʘʨʦʚ ʟʘ 1 ʛʘ 
(ʫʞʝ ʟʘ ʪʨʠ ʛʦʜʘ ʦʪ ʧʨʦʜʘʞʠ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʦʨʷʜʢʘ 90 ʤʣʥ. ʜʦʣʣʘʨʦʚ ï ʧʨʦʝʢʪ ʦʢʫʧʣʝʥ 

ʠ ʥʘʯʠʥʘʝʪ ʧʨʠʥʦʩʠʪʴ ʧʨʠʙʳʣʴ); ʚʩʝʛʦ ʞʝ ʤʦʞʥʦ ʚʳʨʫʯʠʪʴ ʧʦʨʷʜʢʘ 250 ʤʣʥ. ʜʦʣʣʘʨʦʚ; 

2) ʩʦʙʩʪʚʝʥʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ ʧʦʣʝʡ ʩ ʧʦʣʫʯʝʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩ/ʭ ʧʨʦʜʫʢʮʠʠ. 

ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʦʙʣʝʤ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʠ ʧʦʜʦʙʥʳʭ ʧʨʦʝʢʪʦʚ ʷʚʣʷʝʪʩʷ 
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ʆʉʆɹʆ ʆʍʈɸʅʗɽʄʓʍ ʇʈʀʈʆɼʅʓʍ ʊɽʈʈʀʊʆʈʀʁ ʛ.ʄʆʉʂɺʓ 

 

ɹʳʢʦʚ ɸ.ɺ., ʄʝʣʘʥʭʦʣʠʥ ʇ.ʅ., ʇʦʣʷʢʦʚʘ ɻ.ɸ., ʐʘʰʢʦʚʘ ɻ.ɺ. 
(ʀʃɸʅ, ʋʩʧʝʥʩʢʦʝ, ʄʦʩʢʦʚʩʢʘʷ ʦʙʣ., ʈʌ) 

 

The current status of near-water woody-shrubby and herbaceous vegetation is unsatisfactory 

in Moscow preserves, it is demonstrated with two examples in the given paper. But significant po-

tential resource for natural community reconstruction has been keeping safe in preserves. 

 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʢʦʣʠʯʝʩʪʚʦ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʆʆʇʊ) ʛ. 

ʄʦʩʢʚʳ ʟʘʤʝʪʥʦ ʫʚʝʣʠʯʠʣʦʩʴ. ʀʭ ʩʦʟʜʘʥʠʝ ʦʙʫʩʣʦʚʣʝʥʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʦʭʨʘʥʝʥʠʷ ʠ ʚʦʩ-

ʩʪʘʥʦʚʣʝʥʠʷ ʣʘʥʜʰʘʬʪʦʚ, ʧʨʠʨʦʜʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ, ʘ ʪʘʢʞʝ 

ʦʙʲʝʢʪʦʚ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʚ ʫʩʣʦʚʠʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʨʦʜʥʦʛʦ 

ʟʘʢʘʟʥʠʢʘ ʚ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ, ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʠ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʮʝʣʷʭ. ɼʦʩʪʠʞʝʥʠʝ ʵʪʠʭ ʮʝ-

ʣʝʡ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʙʦʣʴʰʦʛʦ ʛʦʨʦʜʘ, ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʨʦʧʨʠʷʪʠʡ 

ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʧʨʠʨʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʆʆʇʊ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʘ ʩ ʜʨʫʛʦʡ, ʨʘʮʠʦʥʘʣʴʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʥʢʨʝ-

ʪʠʟʘʮʠʠ ʨʝʞʠʤʦʚ ʦʭʨʘʥʳ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʛʦ ʪʝʨʨʠʪʦʨʠʠ (ʄʠʢʣʷʝʚ ʠ ʜʨ., 2006). 

ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʵʢʦʩʠʩʪʝʤ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʨʘʟʨʝʰʝʥʠʝ ʨʷʜʘ ʚʟʘʠ-

ʤʦʩʚʷʟʘʥʥʳʭ ʟʘʜʘʯ. ɺʘʞʥʝʡʰʘʷ ʠʟ ʥʠʭ ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʆʆʇʊ 

ʣʝʩʥʦʡ ʩʨʝʜʳ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʣʝʩʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ. ʕʪʦ ʚʦʟʤʦʞʥʦ ʣʠʰʴ 

ʯʝʨʝʟ ʧʦʥʠʤʘʥʠʝ ʩʠʩʪʝʤʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩ ʫʯʝʪʦʤ ʵʪʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʤʝʭʘʥʠʟʤʦʚ 

ʩʫʢʮʝʩʩʠʠ, ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʙʫʬʝʨʥʳʭ ʩʚʦʡʩʪʚ ʩʦʦʙʱʝʩʪʚ, ʠʭ  ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʩʘʤʦʧʦʜʜʝʨ-

ʞʘʥʠʁ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ. ʈʝʰʝʥʠʶ ʵʪʠʭ ʟʘʜʘʯ ʧʨʝʧʷʪʩʪʚʫʝʪ ʦʪʩʫʪʩʪʚʠʝ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ 

ʠ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʣʘʥʜʰʘʬʪʦʚ ʙʦʣʴʰʠʥʩʪʚʘ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

ʃʝʩ ï ʚʘʞʥʝʡʰʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʵʢʦʩʨʝʜʳ ʣʶʙʦʡ ʦʭʨʘʥʷʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʄʦʩʢʚʳ ʠ, 

ʝʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʧʨʝʦʙʣʘʜʘʶʱʘʷ ʯʘʩʪʴ ʧʣʦʱʘʜʝʡ ʆʆʇʊ ʛʦʨʦʜʘ ʟʘʥʷʪʘ ʣʝʩʥʳʤʠ ʥʘʩʘʞʜʝ-

ʥʠʷʤʠ. ɺ ʫʩʣʦʚʠʷʭ ʦʭʨʘʥʷʝʤʳʭ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʶʪ ʚʦʜ-

ʥʳʝ ʠ ʦʢʦʣʦʚʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ, ʦʪ ʩʦʚʨʝʤʝʥʥʦʛʦ  ʩʦʩʪʦʷʥʠʷ ʠ ʙʫʜʫʱʝʡ ʩʫʜʴʙʳ ʢʦʪʦʨʳʭ 

ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʮʝʥʥʦʩʪʴ ʆʆʇʊ, ʥʦ ʠ ʩʦʩʪʦʷʥʠʝ ʠ ʩʫʜʴʙʘ ʦʢʨʫʞʘʶʱʠʭ 

ʠʭ ʣʝʩʦʚ. ɺʦʜʦʝʤʳ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʤʥʦʛʠʭ ʣʝʩʥʳʭ ʞʠʚʦʪʥʳʭ, ʚʦʢʨʫʛ ʥʠʭ ʬʦʨʤʠʨʫʶʪʩʷ 

ʬʘʫʥʠʩʪʠʯʝʩʢʠʝ ʠ ʬʣʦʨʠʩʪʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʦʨʛʘʥʠʟʤʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʢʦʣʦʚʦʜʥʳʤʠ 

ʣʝʩʘʤʠ ʠ ʢʫʩʪʘʨʥʠʢʦʚʳʤʠ ʟʘʨʦʩʣʷʤʠ. ʆʙʣʘʜʘʷ ʦʩʦʙʦʡ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦ-

ʩʪʴʶ, ʚʦʜʦʝʤʳ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, çʦʪʪʷʛʠʚʘʶʪè ʧʦʪʦʢʠ ʦʪʜʳʭʘʶʱʠʭ ʦʪ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ, 

ʩ ʜʨʫʛʦʡ ï ʣʝʩʥʳʝ ʫʯʘʩʪʢʠ ʥʘ ʠʭ ʙʝʨʝʛʘʭ ʧʦʜʚʝʨʛʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʦʡ ʨʝʢʨʝʘʮʠʦʥʥʦʡ 

ʥʘʛʨʫʟʢʝ, ʯʪʦ ʪʨʝʙʫʝʪ ʦʩʦʙʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʣʘʥʠʨʫʝʤʳʤ ʤʝʨʦʧʨʠʷʪʠʷʤ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʚʦʜʥʳʭ ʠ ʦʢʦʣʦʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʆʆʇʊ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʣʝʩʥʳʭ ʥʘʩʘʞ-

ʜʝʥʠʡ ʚʦʢʨʫʛ ʥʠʭ. ʅʘʤʠ ʦʩʫʱʝʩʪʚʣʝʥʘ ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʠ ʧʨʦʚʝʜʝʥʦ ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʦʡ-

ʤʝʥʥʳʭ ʠ ʧʨʠʙʨʝʞʥʳʭ ʣʝʩʦʚ, ʦʢʦʣʦʚʦʜʥʦʡ ʠ ʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ 

ʇʨʠʨʦʜʥʦʛʦ ʟʘʢʘʟʥʠʢʘ çɼʦʣʠʥʘ ʨʝʢʠ ʉʝʪʫʥʴè, ʢʦʤʧʣʝʢʩʥʦʛʦ ʟʘʢʘʟʥʠʢʘ ʇʝʪʨʦʚʩʢʦ-

ʈʘʟʫʤʦʚʩʢʦʝ ʠ ʧʨʠʨʦʜʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʧʘʨʢʘ çʀʟʤʘʡʣʦʚʦè. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʩʦʙʨʘʥʥʳʭ ʜʘʥʥʳʭ ʥʘʧʠʩʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʧʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʠ ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʧʦʡʤʘʭ ʠ ʘʢʚʘ-

ʪʦʨʠʷʭ ʨʝʢ ʠ ʧʨʫʜʦʚ ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ ʆʆʇʊ. ʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʠ ʩʜʝ-

ʣʘʥʥʳʝ ʚʳʚʦʜʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʜʣʷ ʚʩʝʭ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʛ. ʄʦʩʢʚʳ ʠ ʤʦ-
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ʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʠ ʦʮʝʥʢʝ ʩʦʩʪʦʷʥʠʷ ʣʘʥʜʰʘʬʪʦʚ ʙʦʣʴʰʠʥʩʪ-

ʚʘ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

ʇʨʠʨʦʜʥʳʡ ʟʘʢʘʟʥʠʢ çɼʦʣʠʥʘ ʨʝʢʠ ʉʝʪʫʥʴè 

ɿʘʢʘʟʥʠʢ ʨʘʩʧʦʣʦʞʝʥ ʚ ʖʛʦ-ʟʘʧʘʜʥʦʤ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤ ʦʢʨʫʛʝ ʄʦʩʢʚʳ, ʥʘ ʊʝʧʣʦ-

ʩʪʘʥʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ. ɽʛʦ ʛʣʘʚʥʦʡ ʧʨʦʜʦʣʴʥʦʡ ʦʩʴʶ ʷʚʣʷʝʪʩʷ ʨ. ʉʝʪʫʥʴ, ʧʨʦʪʝʢʘʶ-

ʱʘʷ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ. ʇʨʠʚʷʟʢʘ ʢ ʜʦʣʠʥʝ ʨʝʢʠ ʠ ʨʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʚʝʢʦʚʦʛʦ ʘʥʪʨʦʧʦʛʝʥ-

ʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʙʠʦʪʦʧʠʯʝʩʢʦʝ ʠ ʵʢʦʪʦʧʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʪʝʨʨʠʪʦ-

ʨʠʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʤʥʦʞʝʩʪʚʘ ʦʪʜʝʣʴʥʳʭ ʫʨʦʯʠʱ, ʧʣʦʱʘʜʴ, ʠʩʪʦʨʠʷ, ʩʦʩʪʦʷʥʠʝ ʠ ʵʢʦʣʦ-

ʛʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʢʦʪʦʨʳʭ ʨʘʟʣʠʯʥʘ. ʉʠʣʴʥʦ ʚʳʪʷʥʫʪʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʧʨʝ-

ʦʙʣʘʜʘʥʠʝ ʛʨʘʥʠʮ ʩ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʦʡ ʠ ʨʘʩʯʣʝʥʸʥʥʦʩʪʴ ʘʚʪʦʤʘʛʠʩʪʨʘʣʷʤʠ ʧʨʝʜʦʧʨʝ-

ʜʝʣʷʶʪ ʥʠʟʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʚʥʝʰʥʠʤ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʡʤʝʥʥʳʝ ʠ ʦʢʦʣʦʧʦʡʤʝʥʥʳʝ ʣʝʩʘ ʩʦʭʨʘʥʷʶʪʩʷ ʥʘ 13% ʵʢʦʣʦ-

ʛʠʯʝʩʢʠ-ʵʬʬʝʢʪʠʚʥʦʡ ʧʣʦʱʘʜʠ ʆʆʇʊ, ʟʜʝʩʴ ʚʳʨʘʞʝʥʳ ʬʨʘʛʤʝʥʪʳ ʧʦʡʤʝʥʥʳʭ ʣʫʛʦʚ ʠ 

ʥʠʟʠʥʥʳʭ ʙʦʣʦʪ, ʩʦʭʨʘʥʷʶʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʝ ʚʦʜʦʝʤʳ ʩʪʘʨʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩ ʧʨʦ-

ʤʳʚʥʳʤ ʨʝʞʠʤʦʤ, ʣʝʩʥʳʝ ʠ ʦʢʦʣʦʧʦʡʤʝʥʥʳʝ ʧʨʫʜʳ. ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ, ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʩʪʝʧʝʥʠ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʡ, ʩʦʭʨʘʥʠʣʩʷ ʧʦʯʪʠ ʥʘ 70% ʵʢʦʣʦʛʠʯʝʩʢʠ-ʵʬʬʝʢʪʠʚʥʦʡ ʧʣʦʱʘ-

ʜʠ, ʧʨʠʯʝʤ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠ ʢ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʦʯʚʳ ʚ ʧʦʡʤʝ ʨ. ʉʝʪʫʥʴ (ʘʣʣʶʚʠʘʣʴʥʳʝ 

ʧʦʯʚʝʥʥʳʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ). ɺ ʩʦʩʪʘʚʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʦʪʤʝʯʝʥ ʨʷʜ ʨʝʜʢʠʭ ʚʠʜʦʚ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚʢʣʶʯʝʥʥʳʭ ʚ ʂʨʘʩʥʳʝ ʢʥʠʛʠ ʛʦʨʦʜʘ ʄʦʩʢʚʳ (2001) ʠ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

(1998). ɿʜʝʩʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʪʨʘʫʩʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ, ʠʨʠʩ ʘʠʨʦʚʠʜʥʳʡ, ʧʘʣʴʯʘʪʦʢʦʨʝʥ-

ʥʠʢ ʌʫʢʩʘ, ʯʝʨʥʠʢʘ ʦʙʳʢʥʦʚʝʥʥʘʷ, ʙʨʫʩʥʠʢʘ ʦʙʳʢʥʦʚʝʥʥʘʷ, ʢʦʣʦʢʦʣʴʯʠʢʠ ï ʰʠʨʦʢʦʣʠ-

ʩʪʥʳʡ, ʢʨʘʧʠʚʦʣʠʩʪʥʳʡ, ʨʘʩʢʠʜʠʩʪʳʡ, ʧʝʨʩʠʢʦʣʠʩʪʥʳʡ, ʨʘʧʫʥʮʝʣʝʚʠʜʥʳʡ, ʛʚʦʟʜʠʢʘ 

ʌʠʰʝʨʘ, ʚʝʪʨʝʥʥʠʮʘ ʣʶʪʠʯʥʘʷ, ʚʦʜʦʢʨʘʩ ʣʷʛʫʰʘʯʠʡ ʠ ʜʨ. ɺ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʤ ʦʪʥʦʰʝ-

ʥʠʠ ʚʝʩʴʤʘ ʮʝʥʥʳʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʤʥʦʛʠʝ ʚʠʜʳ ʧʨʦʠʟʨʘʩʪʘʶʪ ʚ ʩʦʩʪʘʚʝ ʩʦʦʙʱʝʩʪʚ, 

ʙʣʠʟʢʠʭ ʢ ʥʝʥʘʨʫʰʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʘʥʘʣʦʛʠʯʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʜʨʫʛʠʭ ʧʨʠʪʦʢʦʚ ʨʝʢʠ 

ʄʦʩʢʚʳ (ɻʫʪʥʠʢʦʚ, ʐʚʝʮʦʚ, 2004). 

ɺ ʮʝʣʦʤ ʞʝ ʩʦʩʪʦʷʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʩʪʝʧʝʥʴ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʠʦʪʳ ʧʦʡʤʝʥʥʳʭ ʠ 

ʦʢʦʣʦʧʦʡʤʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʟʘʢʘʟʥʠʢʘ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳ ʚʚʠʜʫ ʠʭ ʬʨʘʛʤʝʥʪʘʨʥʦʩʪʠ, 

ʦʜʥʦʚʦʟʨʘʩʪʥʦʩʪʠ ʜʨʝʚʦʩʪʦʝʚ, ʫʪʝʨʠ ʨʷʜʘ ʭʘʨʘʢʪʝʨʥʳʭ ʯʝʨʪ ʙʠʦʛʝʦʮʝʥʦʪʠʯʝʩʢʦʡ ʩʪʨʫʢ-

ʪʫʨʳ ʠ ʦʙʝʜʥʝʥʠʷ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʚʧʣʦʪʴ ʜʦ ʚʳʧʘʜʝʥʠʷ ʨʷʜʘ ʚʠʜʦʚ- ʵʜʠʬʠʢʘʪʦ-

ʨʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʯʘʩʪʢʠ ʩ ʨʘʩʪʠʪʝʣʴʥʳʤ ʧʦʢʨʦʚʦʤ, ʧʨʠʙʣʠʞʝʥʥʳʤ ʢ ʧʨʠʨʦʜʥʦ-

ʤʫ, ʟʘʥʠʤʘʶʪ ʣʠʰʴ  ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ. ɿʜʝʩʴ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʜʨʝʚʦʩʪʦʷ 

ʩʦʩʪʦʠʪ ʠʟ ʠʚʳ ʢʦʟʴʝʡ ʠ ʢʣʝʥʘ ʷʩʝʥʝʣʠʩʪʥʦʛʦ; ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʝʪ ʯʝʨʥʘʷ ʦʣʴʭʘ, ʘ ʩʝ-

ʨʦʦʣʴʰʘʥʠʢʠ ʠ ʥʘʜʧʦʡʤʝʥʥʳʝ ʜʫʙʨʘʚʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʨʘʛʤʝʥʪʘʤʠ. ʅʝ ʩʦʭʨʘʥʠʣʠʩʴ ʥʘ 

ʩʚʦʠʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʠ ʥʘʜʧʦʡʤʝʥʥʳʝ ʝʣʴʥʠʢʠ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʨʷʜ ʫʯʘʩʪʢʦʚ ʜʦ ʩʠʭ ʧʦʨ ʩʦʭʨʘʥʷʝʪ ʙʠʦʪʦʧʠʯʝʩʢʦʝ ʠ ʵʢʦʪʦʧʠʯʝʩʢʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ ʥʝʢʦʛʜʘ ʧʨʠʨʦʜʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ, ʧʦʟʚʦʣʷʶʱʝʝ ʜʠʘʛʥʦ-

ʩʪʠʨʦʚʘʪʴ ʪʠʧ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ, ʯʝʤʫ ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʘʙʦʣʦʯʝʥʥʦʩʪʴ ʧʦʡʤʳ ʠ 

ʥʝʜʦʩʪʫʧʥʦʩʪʴ ʝʝ ʜʣʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ. ɿʜʝʩʴ ʩʦʭʨʘʥʷʝʪʩʷ ʛʝʥʝʪʠʯʝʩʢʠʡ ʪʠʧ ʨʝʣʴʝʬʘ, ʬʦʨ-

ʤʘ ʤʝʟʦʨʝʣʴʝʬʘ, ʛʝʥʝʪʠʯʝʩʢʘʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʠ ʤʝʭʘʥʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚ, ʛʠʜʨʦʣʦʛʠʯʝ-

ʩʢʠʡ ʨʝʞʠʤ; ʠʥʦʛʜʘ ʧʨʠʩʫʪʩʪʚʫʶʪ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʝ ʬʨʘʛʤʝʥʪʳ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʥʘʧʦʯʚʝʥ-

ʥʦʛʦ ʧʦʢʨʦʚʘ. ʊʘʢʠʝ ʬʨʘʛʤʝʥʪʳ, ʩʦʭʨʘʥʠʚʰʠʝ ʙʠʦʪʦʧʠʯʝʩʢʠʝ ʠ ʵʢʦʪʦʧʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ, ʧʨʠʛʦʜʥʳ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ. ʊʘʢ ʚ ʟʘʢʘʟʥʠʢʝ 

ʠʤʝʶʪʩʷ ʫʯʘʩʪʢʠ, ʥʘ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʣʦʞʥʳʭ ʥʘʜʧʦʡʤʝʥʥʳʭ ʝʣʴʥʠ-

ʢʦʚ, ʯʝʨʥʦ- ʠ ʩʝʨʦʦʣʴʰʘʥʠʢʦʚ, ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʧʦʡʤʝʥʥʳʭ ʣʫʛʦʚ ʠ ʥʠʟʠʥʥʳʭ ʙʦʣʦʪ. 

ɸʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʧʦʡʤʝʥʥʳʭ ʠ ʦʢʦʣʦʧʦʡʤʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʇʨʠʨʦʜʥʦʛʦ ʟʘʢʘʟʥʠʢʘ ɼʦ-

ʣʠʥʘ ʨʝʢʠ ʉʝʪʫʥʴè ʚʳʷʚʣʷʝʪ ʩʦʭʨʘʥʠʚʰʠʡʩʷ ʣʝʩʦʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʯʪʦ ʚ ʮʝʣʦʤ 

ʥʝʦʞʠʜʘʥʥʦ ʜʣʷ ʩʪʦʣʴ ʛʣʫʙʦʢʦ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʦʚʨʝʤʝʥʥʳʡ 

ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʠʨʦʜʥʳʤ ʘʥʘʣʦʛʘʤ. ʆʥ 
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ʩʦʩʪʦʠʪ ʠʟ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʬʨʘʛʤʝʥʪʦʚ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʪʩʷ ʥʘ ʨʘʥʥʠʭ ʩʪʘ-

ʜʠʷʭ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʩʫʢʮʝʩʩʠʠ ʠ ʤʘʣʦʮʝʥʥʘ ʚ ʧʨʠʨʦʜʥʦʤ ʠ ʨʝʢʨʝʘʮʠʦʥʥʦʤ ʦʪʥʦʰʝʥʠʠ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʠ ʵʩʪʝʪʠʯʝʩʢʠʡ ʨʝʩʫʨʩ ʙʦʣʴʰʠʥʩʪʚʘ ʫʨʦʯʠʱ ʟʘʢʘʟʥʠʢʘ, ʘ ʚ ʮʝʣʦʤ 

ʠ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ, ʥʝʚʳʩʦʢ. ɿʜʝʩʴ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ ʟʘʢʘʟʥʠʢ 

ʩʦʟʜʘʥ ʚ 1998 ʛ., ʘ ʨʘʙʦʪʳ ʧʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʝʛʦ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʥʘʯʘʪʳ ʚ 2004 ʛ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʧʨʠʚʝʜʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʬʘʢʪʠʯʝʩʢʠ ʦʪʨʘʞʘʶʪ ʦʙʱʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ ʩʦ-

ʩʪʦʷʥʠʷ ʜʦʣʠʥ ʤʘʣʳʭ ʨʝʢ ʥʘ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ʂʦʤʧʣʝʢʩʥʳʡ ʟʘʢʘʟʥʠʢ ʇʝʪʨʦʚʩʢʦ-ʈʘʟʫʤʦʚʩʢʦʝ 

(ʧʨʠʤʝʨ ʪʝʨʨʠʪʦʨʠʠ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʣʘʥʜʰʘʬʪʦʚ ʧʘʨʢʦʚʦʛʦ ʪʠʧʘ) 

ɿʘʢʘʟʥʠʢ ʨʘʩʧʦʣʦʞʝʥ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʄʦʩʢʚʳ ʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʪʘʨʝʡ-

ʰʠʭ ʦʭʨʘʥʷʝʤʳʭ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ. ʉʫʤʤʘʨʥʘʷ ʘʢʚʘʪʦʨʠʷ ʟʘʢʘʟʥʠʢʘ ʥʝʚʝʣʠʢʘ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝʩʢʦʣʴʢʠʤʠ ʧʨʫʜʘʤʠ, ʫʟʢʦʡ ʨʝʯʢʦʡ ɾʘʙʝʥʢʦʡ ʩ ʩʠʣʴʥʦ ʧʝʨʝʨʘʙʦʪʘʥʥʳʤʠ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʧʨʷʤʣʝʥʠʷ ʜʦʣʠʥʦʡ ʠ ʨʫʩʣʦʤ, ʩʠʩʪʝʤʦʡ ʙʦʣʦʪ ʠ ʥʝʙʦʣʴʰʠʭ ʚʦʜʦʝʤʦʚ ʚʝʨ-

ʭʦʚʠʡ ʨʝʢʠ ʉʠʥʠʯʢʠ, ʘ ʪʘʢʞʝ ʤʝʣʢʦʚʦʜʥʳʤʠ ʩʘʜʢʘʤʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʢʨʫʧʥʳʭ ʧʨʫʜʦʚ 

ʠʤʝʶʪ ʙʝʪʦʥʠʨʦʚʘʥʥʳʝ ʙʝʨʝʛʘ ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʨʠʚʦʜ-

ʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʣʠʰʴ ʪʨʠ ʠʟ ʥʠʭ ʧʦʣʥʦʩʪʴʶ ʥʘʭʦʜʷʪʩʷ ʚ ʛʨʫʥʪʦʚʳʭ, ʭʦʪʷ ʠ ʥʘʨʫ-

ʰʝʥʥʳʭ, ʥʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʭ ʠʩʭʦʜʥʫʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʙʝʨʝʛʘʭ. ʇʨʠʙʨʝʞʥʳʝ ʪʝʨʨʠ-

ʪʦʨʠʠ ʠ ʙʝʨʝʛʦʚʘʷ ʣʠʥʠʷ ʧʨʫʜʦʚ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʜʦʩʪʫʧʥʘ ʜʣʷ ʦʪʜʳʭʘʶʱʠʭ ʠ 

ʧʦʜʚʝʨʞʝʥʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʣʠʰʴ ʤʝʥʴʰʘʷ ʯʘʩʪʴ ʦʛʦʨʦ-

ʞʝʥʘ, ʟʘʙʦʣʦʯʝʥʘ ʠʣʠ ʤʘʣʦʜʦʩʪʫʧʥʘ ʚ ʩʠʣʫ ʩʚʦʝʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 

ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʟʘʢʘʟʥʠʢʘ ʦʙʣʝʩʝʥʘ, ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʧʨʠʙʨʝʞʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 

ʣʠʰʝʥʳ ʜʘʞʝ ʟʘʱʠʪʥʳʭ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʟʘʨʦʩʣʝʡ, ʘ ʩʦʙʩʪʚʝʥʥʦ ʚ ʣʝʩʫ ʥʘʭʦʜʷʪʩʷ ʣʠʰʴ 

ʤʝʣʢʠʝ, ʯʘʩʪʦ ʚʨʝʤʝʥʥʳʝ ʚʦʜʦʝʤʳ. 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʫʜʦʚ ʚ ʧʘʨʢʦʚʦʡ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʦʩʝʱʘʝʤʦʡ ʣʶʜʴʤʠ 

ʟʦʥʝ ʟʘʢʘʟʥʠʢʘ, ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ, ʥʘʣʠʯʠʝ ʙʝʪʦʥʠʨʦʚʘʥ-

ʥʳʭ ʙʝʨʝʛʦʚ ʧʨʝʜʦʧʨʝʜʝʣʠʣʦ ʥʠʟʢʫʶ ʩʪʝʧʝʥʴ ʨʘʟʚʠʪʠʷ ʚʦʜʥʦʡ, ʦʢʦʣʦʚʦʜʥʦʡ ʠ ʧʨʠʚʦʜʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ; ʪʝʤ ʥʝ ʤʝʥʝʝ ʟʜʝʩʴ ʦʪʤʝʯʝʥʦ ʥʝʙʦʣʴʰʦʝ ʯʠʩʣʦ ʨʝʜʢʠʭ ʚʠʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʠ ʚʠʜʦʚ ʚʢʣʶʯʝʥʥʳʭ ʚ ʂʨʘʩʥʳʝ ʢʥʠʛʠ ʛʦʨʦʜʘ ʄʦʩʢʚʘ (2001) ʠ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

(1998): ʠʨʠʩ ʘʠʨʦʚʠʜʥʳʡ, ʢʘʤʳʰ ʫʢʦʨʝʥʷʶʱʠʡʩʷ, ʢʫʙʳʰʢʘ ʞʸʣʪʘʷ. 

ʆʪʩʫʪʩʪʚʠʝ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʧʦʙʝʨʝʞʴʷ 

ʨʝʟʢʦ ʩʥʠʞʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʛʥʝʟʜʦʚʘʥʠʷ ʟʜʝʩʴ ʨʷʜʘ ʚʠʜʦʚ ʧʪʠʮ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʣʝʩʥʳʭ, ʘ 

ʪʘʢʞʝ ʧʨʝʙʳʚʘʥʠʷ ʠʭ ʚʦ ʚʨʝʤʷ ʚʝʩʝʥʥʝ-ʦʩʝʥʥʠʭ ʧʨʦʣʝʪʦʚ ʠ ʢʦʯʝʚʦʢ. ɺ ʧʘʨʢʦʚʦʡ ʟʦʥʝ 

ʠʤʝʶʱʠʝʩʷ ʚ ʧʨʠʙʨʝʞʥʦʡ ʯʘʩʪʠ ʚʦʜʦʝʤʦʚ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʝ ʥʘʩʘʞʜʝʥʠʷ ʩʠʣʴʥʦ 

ʚʳʪʦʧʪʘʥʳ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʣʠʰʝʥʳ ʢʫʩʪʘʨʥʠʢʦʚʦʛʦ ʷʨʫʩʘ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʘʢʞʝ ʥʝ ʧʨʠ-

ʚʣʝʢʘʪʝʣʴʥʳ ʜʣʷ ʧʪʠʮ ʠ ʜʨʫʛʠʭ ʤʝʣʢʠʭ ʞʠʚʦʪʥʳʭ. ɺ ʥʝʤʥʦʛʠʭ ʥʝʜʦʩʪʫʧʥʳʭ ʜʣʷ ʦʪʜʳ-

ʭʘʶʱʠʭ ʤʝʩʪʘʭ ʧʦʙʝʨʝʞʴʷ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʨʘʟ-

ʚʠʪʘ, ʥʦ ʠ ʟʜʝʩʴ ʝʝ ʧʦʨʦʜʥʳʡ ʩʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʘ ʪʘʢʦʚʳ, ʯʪʦ ʟʘʱʠʪʥʳʝ ʬʫʥʢʮʠʠ ʵʪʠʭ ʥʘ-

ʩʘʞʜʝʥʠʡ ʥʝʜʦʩʪʘʪʦʯʥʳ. ʉ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʜʦʣʞʥʘ ʠʜ-

ʪʠ ʧʦ ʧʫʪʠ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʦʙʦʛʘʱʝʥʠʷ ʧʦʨʦʜʥʦʛʦ ʩʦʩʪʘʚʘ (ʧʨʝʞʜʝ ʚʩʝʛʦ ʷʛʦʜʥʳʤʠ (ʢʦʨ-

ʤʦʚʳʤʠ) ʜʝʨʝʚʴʷʤʠ ʠ ʢʫʩʪʘʨʥʠʢʘʤʠ), ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʭ ʷʨʫʩʥʦʩʪʠ, ʩʦʟʜʘʥʠʷ ʟʘʱʠʪʥʳʭ 

ʢʫʣʠʩ ʠʟ ʧʣʦʪʥʳʭ ʢʫʩʪʘʨʥʠʢʦʚ, ʩʥʠʞʘʶʱʠʭ ʨʝʢʨʝʘʮʠʦʥʥʫʶ ʥʘʛʨʫʟʢʫ. ʇʦʩʣʝʜʥʝʝ ʦʪʥʦ-

ʩʠʪʩʷ ʠ ʢ ʟʦʥʝ ʠʥʪʝʥʩʠʚʥʦʡ ʨʝʢʨʝʘʮʠʠ, ʛʜʝ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ ʥʠʟʢʠʭ ʢʫʩʪʘʨʥʠʢʦʚʳʭ 

ʢʫʣʠʩ ʚʜʦʣʴ ʙʝʨʝʛʘ ʩ ʚʦʟʤʦʞʥʳʤ ʚʢʣʶʯʝʥʠʝʤ ʦʪʜʝʣʴʥʳʭ ʜʝʨʝʚʴʝʚ ʩ ʜʝʢʦʨʘʪʠʚʥʳʤʠ ʢʨʦ-

ʥʘʤʠ ʠ ʩ ʨʘʟʨʳʚʘʤʠ ʜʣʷ ʚʳʭʦʜʘ ʢ ʚʦʜʝ. ʇʨʦʚʝʜʝʥʠʝ ʪʘʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʝ ʪʦʣʴʢʦ ʦʧʪʠ-

ʤʠʟʠʨʫʝʪ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʨʝʜʫ ʟʘʢʘʟʥʠʢʘ, ʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪ ʨʝʢʨʝʘʮʠʦʥʥʫʶ ʧʨʠ-

ʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʝʛʦ ʪʝʨʨʠʪʦʨʠʠ. 

ʄʳ ʚʠʜʠʤ, ʯʪʦ ʪʝʨʨʠʪʦʨʠʷ ʂʦʤʧʣʝʢʩʥʦʛʦ ʟʘʢʘʟʥʠʢʘ ʇʝʪʨʦʚʩʢʦ-ʈʘʟʫʤʦʚʩʢʦʝ ʪʘʢʞʝ 

ʦʙʣʘʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʝʩʫʨʩʦʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʝʝ ʵʢʦ-
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ʩʠʩʪʝʤ, ʧʦʚʳʰʝʥʠʷ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʧʨʠʚʣʝʯʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʨʝʜʢʠʭ ʚʠʜʦʚ ʨʘʩ-

ʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ. 

ɺ ʚʦʜʦʝʤʘʭ ʧʨʠʨʦʜʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʧʘʨʢʘ çʀʟʤʘʡʣʦʚʦè ʩʠʪʫʘʮʠʷ ʘʥʘʣʦʛʠʯʥʘʷ, ʥʦ 

ʦʩʣʦʞʥʝʥʘ ʪʝʤ, ʯʪʦ ʚʦ ʤʥʦʛʠʭ ʧʨʫʜʘʭ ʧʦʯʪʠ ʥʝʪ ʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʤʦʞʥʦ ʦʙʲ-

ʷʩʥʠʪʴ ʪʦʣʴʢʦ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʳ ʠ ʛʨʫʥʪʘ. ɺ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʠʜʫʪ 

ʛʥʠʣʦʩʪʥʳʝ ʧʨʦʮʝʩʩʳ, ʦ ʯʝʤ ʛʦʚʦʨʠʪ ʭʘʨʘʢʪʝʨʥʳʡ ʟʘʧʘʭ. ɺʦʜʘ ʚʦ ʚʩʝʭ ʧʨʫʜʘʭ ʣʠʙʦ ʥʝ 

ʧʨʦʪʦʯʥʘʷ, ʣʠʙʦ ʩʣʘʙʦ ʧʨʦʪʦʯʥʘʷ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʘʢʦʧʣʝʥʠʶ ʟʘʛʨʷʟʥʠʪʝʣʝʡ. ɺ ʨʝʟʫʣʴ-

ʪʘʪʝ ʯʝʛʦ ʤʝʩʪʘʤʠ ʦʙʠʣʴʥʳ ʩʠʥʝʟʝʣʝʥʳʝ ʚʦʜʦʨʦʩʣʠ. 

ʇʨʠʤʝʨ ʠ ʩʨʘʚʥʝʥʠʝ ʵʪʠʭ ʪʨʝʭ ʨʘʟʣʠʯʥʳʭ ʧʦ ʧʨʠʨʦʜʥʳʤ ʠ ʣʘʥʜʰʘʬʪʥʳʤ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʘʤ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʛ. ʄʦʩʢʚʳ, ʢ ʪʦʤʫ ʞʝ ʠʤʝʶʱʠʭ ʩʪʦʣʴ ʨʘʟʥʫʶ ʠʩʪʦʨʠʶ, 

ʧʦʢʘʟʳʚʘʝʪ ʥʘʣʠʯʠʝ ʦʛʨʦʤʥʦʛʦ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʨʝʩʫʨʩʘ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ 

ʧʨʠʨʦʜʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʛʦʨʦʜʘ.  

ʆʜʥʘʢʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʧʨʠ ʫʩʣʦʚʠʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʳ-

ʧʦʣʥʝʥʠʷ ʜʦʣʛʦʩʨʦʯʥʳʭ ʧʣʘʥʦʚ ʧʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʆʆʇʊ, 

ʠ ʧʦʚʳʰʝʥʠʶ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʮʝʥʥʦʩʪʠ ʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʚʩʝʩʪʦʨʦʥʥʝʤ ʘʥʘʣʠʟʝ 

ʣʘʥʜʰʘʬʪʥʳʭ, ʧʦʯʚʝʥʥʳʭ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ, ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʠ ʵʢʦʩʠʩʪʝʤʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʃʦʢʘʣʴʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʨʝʰʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʚʦʧʨʦʩʦʚ, ʯʘʩʪʦ ʦʪ-

ʥʶʜʴ ʥʝ ʧʝʨʚʦʩʪʝʧʝʥʥʳʭ, ʧʦʛʣʦʱʘʶʪ ʦʛʨʦʤʥʳʝ ʩʨʝʜʩʪʚʘ, ʚʢʣʘʜʳʚʘʝʤʳʝ ʄʦʩʢʦʚʩʢʠʤ 

ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ, ʥʦ ʥʝ ʦʧʨʘʚʜʳʚʘʶʪ ʩʝʙʷ, ʪʘʢ ʢʘʢ ʟʘʜʘʯʠ ʥʝ ʦʙʲʝʜʠʥʝʥʳ ʝʜʠʥʦʡ ʢʦʤ-

ʧʣʝʢʩʥʦʡ ʧʨʦʛʨʘʤʤʦʡ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ 

ʨʝʜʢʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʠ ʚʠʜʦʚ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʛʦʨʦʜʘ, ʥʝ ʧʨʝʜʫʩʤʘʪʨʠ-

ʚʘʶʪ ʩʢʦʣʴʢʦ-ʥʠʙʫʜʴ ʩʝʨʴʝʟʥʦʡ ʨʘʙʦʪʳ ʧʦ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʫʨʦʯʠʱ ʆʆʇʊ, ʚʳʷʚʣʝʥʠʶ ʠ 

ʦʧʠʩʘʥʠʶ ʠʤʝʶʱʠʭʩʷ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʠʜʦʚ, ʦʧʪʠ-

ʤʠʟʘʮʠʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʵʪʠʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ, ʪ.ʝ. ʚʩʝʡ ʪʦʡ ʨʘʙʦʪʳ, ʢʦʪʦʨʘʷ ʥʝʦʙʭʦʜʠʤʦ 

ʜʦʣʞʥʘ ʧʨʝʜʚʘʨʷʪʴ çʩʦʭʨʘʥʝʥʠʝ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝè. ʅʘʩʢʦʣʴʢʦ ʠʟʚʝʩʪʥʦ ʘʚʪʦʨʘʤ, ʩʢʦʣʴ-

ʢʦ-ʥʠʙʫʜʴ ʩʝʨʴʝʟʥʳʝ ʠʥʚʝʥʪʘʨʠʟʘʮʠʦʥʥʳʝ ʨʘʙʦʪʳ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʧʨʦʚʝʜʝʥʳ 

ʪʦʣʴʢʦ ʚ ʇʨʠʨʦʜʥʦʤ ʟʘʢʘʟʥʠʢʝ çɼʦʣʠʥʘ ʨʝʢʠ ʉʝʪʫʥʴè. 

ɽʩʣʠ ʄʦʩʢʚʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʥʫʞʜʘʝʪʩʷ ʚ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʤ ʦʙʦʩʥʦʚʘʥʠʠ ʨʘʟʚʠʪʠʷ 

ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʆʆʇʊ, ʧʦʣʥʦʩʪʴʶ ʚʳʧʦʣʥʷʶʱʠʭ ʩʚʦʠ ʩʦʮʠʘʣʴʥʳʝ, ʢʫʣʴʪʫʨ-

ʥʳʝ, ʟʘʱʠʪʥʳʝ ʠ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ, ʪʦ ʩʫʱʝʩʪʚʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʜʝʣ ʚ ʧʣʘʥʠʨʦʚʘ-

ʥʠʠ ʠʥʚʝʥʪʘʨʠʟʘʮʠʦʥʥʳʭ ʨʘʙʦʪ ʠ ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʠʭ ʨʝʟʫʣʴʪʘʪʘʭ ʨʘʟʨʘʙʦʪʢʝ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʝʡ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʜʦʣʞʥʦ ʙʳʪʴ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʢʦʨʨʝʢʪʠʨʦʚʘʥʦ. 

ʇʨʦʛʨʘʤʤʳ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ, ʤʦʥʠʪʦʨʠʥʛʘ, ʘ ʪʘʢʞʝ ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʠʭ ʨʝʟʫʣʴʪʘʪʘʭ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʫ ʠ ʦʟʝʣʝʥʝʥʠʶ ʜʦʣʞʥʳ ʧʨʦʚʦʜʠʪʴʩʷ ʩ ʫʯʝ-

ʪʦʤ ʠʩʪʦʨʠʠ ʢʘʞʜʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʩʪʝʧʝʥʠ ʝʝ ʠʟʫʯʝʥʥʦʩʪʠ. ɽʜʠʥʩʪʚʝʥʥʳʤ ʥʘʠʙʦʣʝʝ ʥʝ-

ʦʙʭʦʜʠʤʳʤ ʦʙʲʝʢʪʠʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʠʟʫʯʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʡ ʆʆʇʊ ʷʚ-

ʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʘʨʪ (ʧʦʯʚʳ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʛʝʦʤʦʨʬʦ-

ʣʦʛʠʷ, ʫʨʦʯʠʱʘ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ ʠ ʪ.ʜ.).  

ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ, ʧʨʦʝʢʪ-

ʥʳʭ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʨʘʙʦʪ, ʢʦʥʝʯʥʦʡ ʮʝʣʴʶ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ ʪʝʨʨʠʪʦ-

ʨʠʠ ʆʆʇʊ ʄʦʩʢʚʳ ʠ ʩʦʟʜʘʥʠʝ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʠ ʵʢʦʣʦʛʦ- ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʦʛʦ ʧʦʪʝʥʮʠʘ-

ʣʘ, ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʚ ʢʘʢʦʡ ʩʪʝʧʝʥʠ ʢ ʵʪʦʤʫ ʫʜʘʩʪʩʷ ʧʨʠʚʣʝʯʴ ʥʘʫʯʥʳʡ ʧʦʪʝʥ-

ʮʠʘʣ ʚʝʜʫɦ ʠʭ ʥʘʫʯʥʳʭ ʮʝʥʪʨʦʚ. 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʧʨʦʚʝʨʝʥʥʳʤ ʚʨʝʤʝʥʝʤ ʩʧʦʩʦʙʦʤ 

ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʅʘʫʯʥʦʛʦ ʠ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʛʦ ʉʦʚʝʪʘ 

ʧʦ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʤ ʪʝʨʨʠʪʦʨʠʷʤ ʠ ʧʨʠʨʦʜʥʦʤʫ ʢʦʤʧʣʝʢʩʫ ʄʦʩʢʚʳ ʩ ʫʯʘʩʪʠʝʤ ʧʨʝʜ-

ʩʪʘʚʠʪʝʣʝʡ ʚʝʜʫʱʠʭ ʥʘʫʯʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʠ ɼʝʧʘʨʪʘʤʝʥʪʘ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʛʦʨʦʜʘ ʄʦʩʢʚʳ ʢʘʢ ʝʜʠʥʦʛʦ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʛʦ ʮʝʥʪʨʘ. 
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ɹʳʢʦʚ ɸ.ɺ.
1
,ʄʝʣʘʥʭʦʣʠʥ ʇ. ʅ.

1
, ʄʠʢʣʷʝʚ ɺ.ʀ.

2
, ʐʘʰʢʦʚʘ ɻ.ɺ.

1
 (

1
ʀʃɸʅ, ʋʩʧʝʥʩʢʦʝ, 

ʄʦʩʢʦʚʩʢʘʷ ʦʙʣ., 
2
ʇʨʠʨʦʜʥʳʡ ʟʘʢʘʟʥʠʢ çɼʦʣʠʥʘ ʨʝʢʠ ʉʝʪʫʥʴè, ʛ. ʄʦʩʢʚʘ; ʈʌ) 

 

Basic problems appeared under natural community reconstruction in Moscow preserves 

are considered here. 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ ʘʢʪʠʚʥʦ ʩʦʟʜʘʶʪʩʷ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜ-

ʥʳʝ ʪʝʨʨʠʪʦʨʠʠ (ʦʦʧʪ) ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ. ʆʩʥʦʚʘʥʠʝʤ ʜʣʷ ʠʭ ʩʦʟʜʘʥʠʷ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʥʘ-

ʭʦʞʜʝʥʠʝ ʥʘ ʛʦʨʦʜʩʢʦʡ ʟʝʤʣʝ ʦʩʦʙʦ ʮʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ï ʨʝʜʢʦʛʦ ʠʣʠ ʫʥʠʢʘʣʴ-

ʥʦʛʦ ʣʘʥʜʰʘʬʪʘ, ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʨʝʜʢʠʭ ʚʠʜʦʚ ʬʣʦʨʳ ʠʣʠ ʬʘʫʥʳ. ɺ ʫʩʣʦʚʠʷʭ ʢʨʫʧʥʳʭ ʛʦ-

ʨʦʜʦʚ ʚʳʩʦʢʘ ʧʨʠʨʦʜʦʦʭʨʘʥʥʘʷ ʮʝʥʥʦʩʪʴ ʫʯʘʩʪʢʦʚ ʥʝʥʘʨʫʰʝʥʥʦʡ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʨʠʨʦʜʳ, 

ʚʳʩʦʢʦʛʦ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʫʥʠʢʘʣʴʥʳʭ ʵʢʦʩʠʩʪʝʤ ʠʣʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʘʩʩʦʮʠʘʮʠʡ 

[3]. ʎʝʥʥʦʩʪʴ ʦʦʧʪ ʜʦʧʦʣʥʷʝʪʩʷ ʠʭ ʚʘʞʥʳʤ ʟʥʘʯʝʥʠʝʤ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤ ʵʢʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʜʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʦʩʪʠ ʦʢʨʫ-

ʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʘ. ɺʝʣʠʢʦ ʟʥʘʯʝʥʠʡ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʜʣʷ ʚʦʩʩʦʟʜʘ-

ʥʠʷ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʦʢʨʫʞʝʥʠʷ ʦʙʲʝʢʪʦʚ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ [13], ʵʢʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ, ʧʨʦʚʝʜʝʥʠʷ  ʵʢʩʢʫʨʩʠʡ, ʦʪʜʳʭʘ ʥʘʩʝʣʝʥʠʷ [9]. 

ʅʘ ʛʦʨʦʜʩʢʠʭ ʆʆʇʊ ʟʥʘʯʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʟʘʥʷʪʘ ʘʥʪʨʦʧʦʛʝʥʥʦ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʤʠ 

ʟʝʤʣʷʤʠ ʩ ʥʘʨʫʰʝʥʥʳʤ, ʘ ʠʥʦʛʜʘ ʠ ʫʥʠʯʪʦʞʝʥʥʳʤ ʨʘʩʪʠʪʝʣʴʥʳʤ ʠ ʧʦʯʚʝʥʥʳʤ ʧʦʢʨʦʚʦʤ, 

ʘ ʪʘʢʞʝ ʩ ʛʨʫʥʪʘʤʠ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʤʠ ʠʟ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʠ ʙʳʪʦʚʦʛʦ ʤʫʩʦʨʘ. ɼʘʞʝ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦ ʩʦʭʨʘʥʥʳʝ ʧʨʠʨʦʜʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʜʝʛʨʘʜʠʨʦʚʘʥʳ ʠ ʧʦ-

ʚʨʝʞʜʝʥʳ, ʚʩʣʝʜʩʪʚʠʝ ʤʥʦʛʦʚʝʢʦʚʦʛʦ ʧʨʝʩʩʘ ʠʥʪʝʥʩʠʚʥʦʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ [7, 8]. ɼʣʷ  ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚ ʭʘʨʘʢʪʝʨʥʦ ʦʪ-

ʩʫʪʩʪʚʠʝ ʷʨʫʩʦʚ ʧʦʜʣʝʩʢʘ ʠ ʧʦʜʨʦʩʪʘ, ʠʥʦʛʜʘ ʠ ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ-

ʛʜʘ ʦʪʤʝʯʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʜʨʝʚʦʩʪʦʠ ʨʘʟʨʝʞʝʥʳ, 

ʟʘʤʝʪʥʦ ʚʳʰʝ ʜʦʣʷ ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʭ ʠ ʯʫʞʜʳʭ ʝʩʪʝʩʪʚʝʥʥʦʡ ʬʣʦʨʝ ʧʦʨʦʜ, ʚʦʟʨʘʩʪʥʦʡ 

ʩʦʩʪʘʚ ʥʠʚʝʣʠʨʦʚʘʥ. ɺ ʜʨʫʛʠʭ ʷʨʫʩʘʭ ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚ ʚʝʣʠʢʦ ʫʯʘʩʪʠʝ ʥʝʣʝʩʥʳʭ, ʦʩʦ-

ʙʝʥʥʦ ʣʫʛʦʚʳʭ ʠ ʩʦʨʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʷʜʘ ʆʆʇʊ ʛ. ʄʦʩʢʚʳ ʧʨʦʚʦʜʷʪʩʷ ʨʘʙʦʪʳ ʧʦ ʚʦʩ-

ʩʪʘʥʦʚʣʝʥʠʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʙʣʠʟʢʦʡ ʢ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩ ʫʯʘʩʪʠʝʤ ʦʩʦʙʦ ʮʝʥʥʳʭ ʠ ʨʝʜʢʠʭ 

ʚʠʜʦʚ. ʕʪʠ ʨʘʙʦʪʳ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʪʨʫʜʥʦʩʪʷʤʠ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝ-

ʨʘ. ʊʘʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʨʦʜʥʦʛʦ ʟʘʢʘʟʥʠʢʘ ñɼʦʣʠʥʘ ʨʝʢʠ ʉʝʪʫʥʴò ʦʧʳʪ ʧʨʦʚʝʜʝʥʠʷ ʨʘ-

ʙʦʪ ʧʦ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ çʢʦʤʧʝʥʩʘʮʠʦʥʥʦʡ ʧʝʨʝʩʘʜʢʝè - ʚʳʩʘʜʢʝ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʟʘʢʘʟʥʠʢʘ 

ʜʝʨʝʚʴʝʚ ʩ ʫʯʘʩʪʢʦʚ ʦʪʚʦʜʠʤʳʭ ʧʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʜʘʣ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʇʝʨʝ-

ʩʘʞʝʥʥʳʝ ʢʨʫʧʥʦʤʝʨʳ ʦʙʳʯʥʦ ʦʩʣʘʙʣʝʥr, ʠʤʝʶʪ ʥʠʟʢʫʶ ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ, 

ʧʦʜʚʝʨʞʝʥʳ ʚʦʟʜʝʡʩʪʚʠʶ ʛʨʠʙʥʳʭ ʠʥʬʝʢʮʠʡ ʠ ʚʨʝʜʠʪʝʣʝʡ. ʇʦʤʠʤʦ ʪʦʛʦ, ʯʪʦ ʩʪʦʠʤʦʩʪʴ 

ʧʝʨʝʩʘʜʢʠ ʢʨʫʧʥʦʤʝʨʦʚ ʥʝʩʦʨʘʟʤʝʨʥʘ ʩ ʧʦʣʫʯʘʝʤʳʤ ʨʝʟʫʣʴʪʘʪʦʤ, ʪʘʢʠʝ ʵʢʟʝʤʧʣʷʨʳ ʥʘ 

50-90% ʧʦʛʠʙʘʶʪ ʚ ʧʝʨʚʳʡ ʞʝ ʛʦʜ, ʘ ʚʳʞʠʚʰʠʝ ʜʝʨʝʚʴʷ ʥʝʨʝʜʢʦ ʣʠʰʝʥʳ ʢʨʦʥʳ ʠ ʵʩʪʝʪʠ-

ʯʝʩʢʠ ʥʝʧʨʠʝʤʣʝʤʳ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʨʦʜʥʳʡ ʩʦʩʪʘʚ ʧʨʝʜʣʘʛʘʝʤʳʭ ʢ ʧʝʨʝʩʘʜʢʝ ʜʝʨʝʚʴʝʚ 

ʦʙʳʯʥʦ ʥʝʧʨʠʛʦʜʝʥ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʪʘʢ 

ʢʘʢ ʩʦʜʝʨʞʠʪ ʤʥʦʛʦ ʚʠʜʦʚ ʯʫʞʜʦʡ ʬʣʦʨʳ ï ʷʩʝʥʴ ʧʝʥʩʠʣʴʚʘʥʩʢʠʡ, ʝʣʴ ʢʦʣʶʯʘʷ, ʧʠʭʪʘ, 

ʪʫʷ, ʜʫʙ ʢʨʘʩʥʳʡ ʠ ʪ.ʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʝ 

ʚʳʧʣʘʪʳ ʠʣʠ ʚʳʩʘʜʢʘ ʜʝʨʝʚʴʝʚ ʠʟ ʧʠʪʦʤʥʠʢʦʚ ʚ ʢʘʯʝʩʪʚʝ ʢʦʤʧʝʥʩʘʮʠʠ. 

ʇʨʠ ʨʘʙʦʪʝ ʩ ʦʟʝʣʝʥʠʪʝʣʴʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʪʘʢ ʞʝ ʚʦʟʥʠʢʘʝʪ ʨʷʜ ʩʣʦʞʥʦʩʪʝʡ: ʚ 

ʧʨʝʜʣʘʛʘʝʤʦʤ ʜʣʷ ʧʦʩʘʜʢʠ ʘʩʩʦʨʪʠʤʝʥʪʝ ʧʨʝʦʙʣʘʜʘʶʪ ʯʫʞʝʨʦʜʥʳʝ ʧʦʨʦʜʳ; ʜʨʝʚʝʩʥʳʝ ʠ 

ʢʫʩʪʘʨʥʠʢʦʚʳʝ ʧʦʨʦʜʳ ʝʩʪʝʩʪʚʝʥʥʦʡ ʬʣʦʨʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʝʠʥʪʨʦʜʫʢʮʠʠ, ʦʪʩʫʪʩʪ-
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ʚʫʶʪ ʚ ʧʠʪʦʤʥʠʢʘʭ (ʯʸʨʥʘʷ ʠ ʩʝʨʘʷ ʦʣʴʭʘ, ʷʩʝʥʴ ʚʳʩʦʢʠʡ ʠ ʜʨ.). ʊʨʫʜʥʦ ʜʦʙʠʪʴʩʷ ʞʝʣʘ-

ʪʝʣʴʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʧʨʠʚʳʯʥʳʭ ʜʣʷ ʦʟʝʣʝʥʠʪʝʣʝʡ ʪʝʭʥʦʣʦʛʠʡ ʚʳʩʘʜʢʠ ʜʝʨʝʚʴʝʚ - ʚ 

ʨʷʜ ʥʘ ʨʘʚʥʦʤ ʨʘʩʩʪʦʷʥʠʠ, ʪʦʛʜʘ ʢʘʢ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʨʝʚʦʩʪʦʝʚ ʙʣʠʟʢʠʭ ʢ ʧʨʠʨʦʜ-

ʥʳʤ, ʥʝʦʙʭʦʜʠʤʳ ʛʨʫʧʧʦʚʳʝ ʧʦʩʘʜʢʠ, ʧʦʩʘʜʢʘ çʨʦʩʩʳʧʴʶè - ʙʝʟ ʨʷʜʦʚ, ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʡ 

ʤʘʪʝʨʠʘʣ ʠ ʪ.ʜ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʢʘʯʝʩʪʚʦ ʠʩʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʠ ʩʦʙʣʶʜʝʥʠʝ ʧʨʠʥʷʪʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ ʙʳʚʘʝʪ ʪʨʫʜʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ. 

ʀʩʢʫʩʩʪʚʝʥʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʨʝʚʦʩʪʦʝʚ ʠʤʝʝʪ ʜʣʠʪʝʣʴʥʫʶ ʠʩʪʦʨʠʶ, ʨʘʟʨʘʙʦʪʘʥʥʫʶ 

ʪʝʦʨʠʶ ʠ ʵʬʬʝʢʪʠʚʥʫʶ ʪʝʭʥʦʣʦʛʠʶ. ʂʨʘʡʥʝ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʭ ʙʠʦʛʝʦʮʝ-

ʥʦʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ, ʯʪʦ ʜʦʣʞʥʦ ʙʳʪʴ ʦʪʨʘʞʝʥʦ ʝʱʝ ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʥʳʭ ʨʘʙʦʪ ʠ ʧʦʩʣʝ-

ʜʫʶʱʠʡ ʫʭʦʜ ʟʘ ʥʘʩʘʞʜʝʥʠʝʤ [1]. ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʪʝʭʥʦʣʦʛʠʷ ʧʦʩʘʜʢʠ ʜʝʨʝʚʴʝʚ ʥʘ ʆʆʇʊ 

ʜʦʣʞʥʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʡʦʥʠʨʦʚʘʥʥʦʛʦ ʠ ʨʘʟʥʦʚʦʟʨʘʩʪʥʦʛʦ ʧʦʩʘʜʦʯʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. ɺʳʩʘʜʢʫ ʢʫʩʪʘʨʥʠʢʦʚ ʣʫʯʰʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚʤʝʩʪʝ ʩ ʜʝʨʝʚʴʷʤʠ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ 

ʧʦʜʣʝʩʦʯʥʳʝ ʧʦʨʦʜʳ ʧʨʠʭʦʜʠʪʩʷ ʚʳʩʘʞʠʚʘʪʴ ʧʦʜ ʧʦʣʦʛʦʤ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ, ʟʘʥʦʚʦ 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʠʣʠ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʜʨʝʚʦʩʪʦʝʚ. ʆʙʳʯʥʦ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʦʜʣʝʩʢʘ ʠ 

ʨʝʠʥʪʨʦʜʫʢʮʠʠ ʚʠʜʦʚ ʢʫʩʪʘʨʥʠʢʦʚ ʚʦʟʥʠʢʘʶʪ ʪʝ ʞʝ ʪʨʫʜʥʦʩʪʠ, ʯʪʦ ʠ ʧʨʠ ʚʦʩʩʦʟʜʘʥʠʠ ʜʨʝ-

ʚʦʩʪʦʝʚ: ʧʦʨʦʜʳ ʠʟ ʤʝʩʪʥʦʡ ʬʣʦʨʳ ï ʙʝʨʝʩʢʣʝʪ ʝʚʨʦʧʝʡʩʢʠʡ,  ʚʦʣʯʴʝ ʣʳʢʦ, ʢʨʫʰʠʥʘ ʠ ʜʨ. - ʚ 

ʧʠʪʦʤʥʠʢʘʭ ʦʪʩʫʪʩʪʚʫʶʪ. ɺʳʩʘʜʢʫ ʢʫʩʪʘʨʥʠʢʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʦʜʠʪʴ ʨʘʩʩʝʷʥʦ ʠ ʛʨʫʧ-

ʧʘʤʠ ʚ ʩʦʩʪʘʚʝ ʠ ʢʦʣʠʯʝʩʪʚʝ ʭʘʨʘʢʪʝʨʥʦʤ ʜʣʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʩʦʦʙʱʝʩʪʚ. ɺʜʦʣʴ ʦʧʫʰʝʢ, ʛʨʘ-

ʥʠʮ ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʛʠʩʪʨʘʣʝʡ ʥʝʦʙʭʦʜʠʤʦ ʬʦʨʤʠʨʦʚʘʪʴ ʦʧʫʰʝʯʥʳʝ ʯʘʩʪʠ ʠʟ ʩʧʝʮʠʘʣʴʥʦ 

ʧʦʜʦʙʨʘʥʥʳʭ ʢʫʩʪʘʨʥʠʢʦʚ ʠ ʜʝʨʝʚʴʝʚ ʩ ʮʝʣʴʶ ʣʫʯʰʝʡ ʩʦʭʨʘʥʥʦʩʪʠ ʦʙʣʝʩʸʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ 

ʩʦʟʜʘʥʠʷ ʚʠʟʫʘʣʴʥʦʡ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʧʨʠʨʦʜʥʦʡ ʪʝʨʨʠʪʦʨʠʝʡ ʠ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʦʡ. ʀʩ-

ʢʫʩʩʪʚʝʥʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʙʣʠʟʢʦʛʦ ʢ ʧʨʠʨʦʜʥʦʤʫ ʪʨʘʚʷʥʦ-

ʢʫʩʪʘʨʥʠʯʢʦʚʦʛʦ ʷʨʫʩʘ ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚ ʩ ʤʝʪʦʜʠʯʝʩʢʦʡ ʩʪʦʨʦʥʳ ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʘʜʠʠ ʨʘʟ-

ʨʘʙʦʪʢʠ. ʉ ʦʧʨʝʜʝʣʸʥʥʦʩʪʴʶ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ ʪʦʣʴʢʦ, ʯʪʦ ʵʪʦ ʚʝʩʴʤʘ ʪʨʫʜʦʸʤʢʠʡ ʠ ʜʦʨʦ-

ʛʦʩʪʦʷʱʠʡ ʧʨʦʮʝʩʩ, ʪʨʝʙʫʶʱʠʡ ʩʝʨʴʸʟʥʦʡ ʧʦʜʛʦʪʦʚʢʠ. ʅʘ ʘʥʪʨʦʧʦʛʝʥʥʦ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʭ 

ʟʝʤʣʷʭ ʩ ʥʘʨʫʰʝʥʥʳʤ ʠʣʠ ʫʥʠʯʪʦʞʝʥʥʳʤ ʧʦʯʚʝʥʥʳʤ ʧʦʢʨʦʚʦʤ ʚ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ 

ʦʙʳʯʥʦ ʧʨʝʜʣʘʛʘʝʪʩʷ ʫʩʪʨʦʡʩʪʚʦ ʛʘʟʦʥʦʚ ʩ ʚʳʩʘʜʢʦʡ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ. ʇʨʝʜʧʦʣʦʞʠ-

ʪʝʣʴʥʦ, ʧʦʩʣʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʝʨʥʠʥʳ ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʘʶʪʩʷ ʫʩʣʦʚʠʷ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʛʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʚʩʝʣʝʥʠʝ ʟʘ ʩʯʝʪ ʤʠʛʨʘʮʠʠ ʭʘʨʘʢʪʝʨ-

ʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʬʣʦʨʳ ʠ ʬʘʫʥʳ ʠʟ ʚʢʨʘʧʣʝʥʥʳʭ ʚ ʥʘʨʫʰʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʨʝʬʫʛʠʫʤʦʚ. 

ʅʦ ʵʪʦ ʦʯʝʥʴ ʤʝʜʣʝʥʥʳʡ ʠ ʪʨʫʜʥʦ ʨʝʛʫʣʠʨʫʝʤʳʡ ʧʨʦʮʝʩʩ. ʇʦʵʪʦʤʫ ʥʘ ʫʯʘʩʪʢʘʭ, ʩ ʩʦʭʨʘʥʠʚ-

ʰʠʤʩʷ ʜʨʝʚʦʩʪʦʝʤ ʠ ʩʬʦʨʤʠʨʦʚʘʥʥʳʤ ʣʝʩʥʳʤ ʧʦʣʦʛʦʤ, ʧʨʠʭʦʜʠʪʩʷ ʬʦʨʤʠʨʦʚʘʪʴ ʩʦʩʪʘʚ 

ʪʨʘʚʷʥʦ- ʢʫʩʪʘʨʥʠʯʢʦʚʦʛʦ ʷʨʫʩʘ ʙʣʠʟʢʠʡ ʢ ʧʨʠʨʦʜʥʦʤʫ ʟʘ ʩʯʝʪ ʨʝʠʥʪʨʦʜʫʢʮʠʠ ʦʪʩʫʪʩʪʚʫʶ-

ʱʠʭ ʚʠʜʦʚ ʬʣʦʨʳ [2, 12], ʚʢʣʶʯʘʷ ʨʝʜʢʠʝ ʚʠʜʳ, ʚʢʣʶʯʝʥʥʳʝ ʚ ʂʨʘʩʥʳʝ ʢʥʠʛʠ ʄʦʩʢʚʳ [5] ʠ 

ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ [6]. ɹʝʟʫʩʣʦʚʥʦ, ʧʨʠʩʪʫʧʘʪʴ ʢ ʪʘʢʠʤ ʨʘʙʦʪʘʤ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʦʩʣʝ 

ʧʦʜʨʦʙʥʦʛʦ ʠʟʫʯʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʠʧʦʚ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʩʦʩʪʘʚʘ 

ʩʦʦʙʱʝʩʪʚ ʢʘʞʜʦʛʦ ʠʟ ʫʯʘʩʪʢʦʚ. ʂ ʪʦʤʫ ʞʝ ʩʫʱʝʩʪʚʫʶʪ ʙʦʣʴʰʠʝ ʪʨʫʜʥʦʩʪʠ ʚ ʧʦʣʫʯʝʥʠʠ ʧʦ-

ʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ. 

ɺ ʚʠʜʦʚʦʤ ʩʦʩʪʘʚʝ ʪʨʘʚʷʥʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʦʛʦ ʷʨʫʩʘ ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚ ʩʦʯʝʪʘʶʪʩʷ ʤʥʦ-

ʛʠʝ ʚʠʜʳ, ʢʦʪʦʨʳʝ ʧʨʝʜʲʷʚʣʷʶʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʫʩʣʦʚʠʷʤ ʧʨʦʠʟʨʘʩʪʘʥʠʷ (ʦʩ-

ʚʝʱʸʥʥʦʩʪʠ, ʫʚʣʘʞʥʝʥʠʶ, ʭʘʨʘʢʪʝʨʫ ʠ ʩʦʩʪʦʷʥʠʶ ʜʨʝʚʦʩʪʦʷ) [10]; ʢʦʪʦʨʳʝ ʧʦ-ʨʘʟʥʦʤʫ ʨʝʘ-

ʛʠʨʫʶʪ ʥʘ ʧʦʚʨʝʞʜʝʥʠʝ ʠ ʧʝʨʝʩʘʜʢʫ, ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʫʩʣʦʚʠʡ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʥʘ ʛʦʨʦʜʩʢʦʡ 

ʟʝʤʣʝ ï ʨʝʢʨʝʘʮʠʶ, ʚʦʟʜʝʡʩʪʚʠʝ ʪʝʭʥʦʛʝʥʥʳʭ ʵʤʠʩʩʠʡ, ʪʨʘʥʩʧʦʨʪʘ ʠ ʪ.ʧ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝ-

ʤʝʥʠ ʦʪʣʘʞʝʥʥʘʷ ʤʝʪʦʜʠʢʘ ʠ ʪʝʭʥʦʣʦʛʠʷ ʨʝʠʥʪʨʦʜʫʢʮʠʠ ʚʠʜʦʚ ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʧʦʜ 

ʧʦʣʦʛ ʣʝʩʘ ʦʪʩʫʪʩʪʚʫʝʪ. ʀʤʝʶʪʩʷ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ ʥʘʨʘʙʦʪʢʠ ʧʦ ʵʪʠʤ ʚʦʧʨʦʩʘʤ [4, 11] ʠ ʦʪ-

ʜʝʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦ ʧʨʠʞʠʚʘʝʤʦʩʪʠ ʠ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʤʫ ʚʩʝʣʝʥʠʶ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ. 

ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʧʦʣʫʯʝʥʥʳʤ ʚ ʆʆʇʊ çɼʦʣʠʥʘ ʨʝʢʠ ʉʝʪʫʥʴè, ʘ ʪʘʢʞʝ ʥʘ ʜʨʫʛʠʭ ʦʭʨʘʥʷʝ-

ʤʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʪʘʢʠʝ ʚʠʜʳ ʢʘʢ ʭʦʭʣʘʪʢʠ, ʚʝʪʨʝʥʠʮʳ, ʧʝʯʸʥʦʯʥʠʮʘ, ʤʝʜʫʥʠʮʘ, ʧʨʦʣʝʩʢʘ 

ʩʠʙʠʨʩʢʘʷ, ʣʫʥʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ, ʯʝʨʝʤʰʘ ʜʣʠʪʝʣʴʥʦ ʩʫʱʝʩʪʚʫʶʪ ʠ ʫʩʧʝʰʥʦ ʨʘʩʩʝʣʷʶʪʩʷ 
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ʧʦʜ ʧʦʣʦʛʦʤ ʣʝʩʘ. ʈʘʢʠʪʥʠʢ, ʣʦʤʦʥʦʩ ʧʨʷʤʦʡ, ʧʨʦʩʪʨʝʣ ʤʦʛʫʪ ʜʦʣʛʦʚʨʝʤʝʥʥʦ ʩʫʱʝʩʪʚʦʚʘʪʴ 

ʠ ʨʘʟʤʥʦʞʘʪʴʩʷ ʚʙʣʠʟʠ ʤʝʩʪʘ ʚʳʩʘʜʢʠ, ʦʜʥʘʢʦ ʨʘʩʩʝʣʷʪʴʩʷ ʥʝ ʩʧʦʩʦʙʥʳ. ʈʷʜ ʚʠʜʦʚ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʦʨʭʠʜʥʳʝ, ʩʧʦʩʦʙʥʳ ʤʥʦʛʦ ʣʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ, ʥʝ ʨʘʟʤʥʦʞʘʷʩʴ, ʪʦʣʴʢʦ ʥʘ ʤʝʩʪʝ ʚʳ-

ʩʘʜʢʠ ʠ, ʜʦʩʪʠʛʥʫʚ ʧʨʝʜʝʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʧʦʛʠʙʘʶʪ. ɺ ʫʩʣʦʚʠʷʭ ʧʦʡʤʝʥʥʳʭ ʣʝʩʦʚ ʠ ʩʳʨʳʭ 

ʣʫʛʦʚ ʥʘʤʠ ʧʦʣʫʯʝʥʳ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʨʝʠʥʪʨʦʜʫʢʮʠʠ ʢʘʣʫʞʥʠʮʳ, ʠʨʠʩʘ ʘʠʨʦʚʠʜʥʦ-

ʛʦ, ʚʘʩʠʣʠʩʪʥʠʢʦʚ, ʭʤʝʣʷ, ʢʫʧʘʣʴʥʠʮʳ, ʩʪʨʝʣʦʣʠʩʪʘ, ʩʘʥʠʢʫʣʳ, ʧʝʯʝʥʦʯʥʠʮʳ, ʩʪʨʘʫʩʥʠʢʘ, 

ʨʷʜʘ ʛʚʦʟʜʠʯʥʳʭ, ʟʝʤʣʷʥʠʢʠ ʟʝʣʝʥʦʡ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ. 

ʈʘʙʦʪʳ ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʩʘʤʦʚʦʩʧʨʦʠʟʚʦʜʷʱʠʭʩʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʙʣʠʟʢʠʭ 

ʢ ʧʨʠʨʦʜʥʳʤ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʝ ʟʥʘʯʝʥʠʝ. ɺʳʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʢʫ ʚʦʩ-

ʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʩʦʦʙʱʝʩʪʚ ʠ ʨʝʠʥʪʨʦʜʫʢʮʠʠ ʚʠʜʦʚ ʤʦʞʥʦ ʪʦʣʴʢʦ ʧʫʪʸʤ ʠʥʪʝʛʨʘ-

ʮʠʠ ʜʘʥʥʳʭ ʦ ʩʦʩʪʘʚʝ, ʭʘʨʘʢʪʝʨʝ ʠ ʩʚʦʡʩʪʚʘʭ ʵʪʠʭ ʩʦʦʙʱʝʩʪʚ, ʥʘʢʦʧʣʝʥʥʳʭ ʣʝʩʦʚʝʜʝʥʠʝʤ 

ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ ʙʦʪʘʥʠʯʝʩʢʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʘʫʢʘʤʠ. 

ʀʩʢʫʩʩʪʚʝʥʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠʣʠ ʚʦʩʩʦʟʜʘʥʠʝ ʩʦʦʙʱʝʩʪʚ ï ʵʪʦ ʦʙ-

ʣʘʩʪʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʛʝʦʙʦʪʘʥʠʢʠ ʠ ʵʢʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʦʪʩʪʘʣʠ 

ʚ ʨʘʟʚʠʪʠʠ, ʥʦ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʠʭ ʚʘʞʥʦʩʪʴ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʙʫʜʫʪ ʥʝʫʢʣʦʥʥʦ ʚʦʟʨʘʩʪʘʪʴ. 

ɽʩʪʝʩʪʚʝʥʥʦʝ ʧʨʦʜʦʣʞʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʵʪʠʭ ʥʘʫʢ ï ʢʦʥʩʪʨʫʠʨʦ-

ʚʘʥʠʝ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʦʦʙʱʝʩʪʚ ʠ ʵʢʦʩʠʩʪʝʤ, ʫʩʪʦʡʯʠʚʳʭ ʠ ʩʘʤʦʚʦʩʧʨʦʠʟʚʦʜʷʱʠʭʩʷ ʚ 

ʫʩʣʦʚʠʷʭ ʪʝʭʥʦʛʝʥʝʟʘ. 
ʃʠʪʝʨʘʪʫʨʘ 
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(ʃʬʉʠʙɻʊʋ, ʛ. ʃʝʩʦʩʠʙʠʨʩʢ, ʈʌ) 

 

Influence of different technologies of timber cuttings on natural renewal at deforestation. 

 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʣʝʩʦʵʢʩʧʣʫʘʪʘʮʠʠ ʚʣʠʷʶʱʠʤ ʥʘ ʣʝʩʦʚʦʟʦʙʥʦʚʠʪʝʣʴ-

ʥʳʡ ʧʨʦʮʝʩʩ ʧʦʩʣʝ ʨʫʙʢʠ, ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʪʝʭʥʦʣʦʛʠʡ 

ʣʝʩʦʟʘʛʦʪʦʚʦʢ ʥʘ ʧʨʦʮʝʩʩ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʦʟʦʙʥʦʚʣʝʥʠʷ, ʨʘʩʩʤʦʪʨʠʤ ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝ-

ʤʳʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʣʝʩʦʚʦʜʩʪʚʝʥʥʳʤ ʧʨʘʚʠʣʘʤ ʠ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʦʣʫʯʠʚʰʠʭ ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʣʝʩʘʭ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʡ, ʘʧʨʦʙʠʨʦʚʘʥ-

ʥʦʡ, ʞʠʚʫʯʝʡ ʠ ʨʘʮʠʦʥʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʣʝʩʦʩʝʯʥʳʭ ʨʘʙʦʪ ʚ ʨʝʛʠʦʥʝ ʷʚʣʷʝʪʩʷ ñʤʝʪʦʜ 

ʫʟʢʠʭ ʣʝʥʪò ʥʘ ʙʘʟʝ ʙʝʥʟʠʥʦʤʦʪʦʨʥʳʭ ʧʠʣ ʠ ʪʨʝʣʸʚʦʯʥʦʛʦ ʪʨʘʢʪʦʨʘ ʪʠʧʘ ʊʊ ï 4 ʠʣʠ ʊɼʊ ï 

55. ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚ ʥʘʯʘʣʝ 60-ʭ ʛʦʜʦʚ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʩʝʨʠʡʥʦ ʚʳʧʫʩ-

ʢʘʝʤʳʤ ʪʨʘʢʪʦʨʘʤ ʩ ʯʦʢʝʨʥʦʡ ʦʩʥʘʩʪʢʦʡ, ʧʦʟʚʦʣʷʝʪ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ ʩʦʭʨʘʥʷʪʴ ʤʦ-

ʣʦʜʥʷʢ, ʧʦʜʨʦʩʪ ʠ ʧʦʯʚʫ.  

ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʥʘʫʯʥʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪʘʭ 

ʧʦ ʚʦʧʨʦʩʫ ʚʣʠʷʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʣʝʩʦʟʘʛʦʪʦʚʦʢ ʥʘ ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʧʦʩʣʝ ʨʫʙʦʢ ʤʥʝʥʠʷ ʥʝ-

ʦʜʥʦʟʥʘʯʥʳ. ʏʘʱʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʵʪʦʛʦ ʚʦʧʨʦʩʘ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʦʙʱʠʤʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚʣʠʷʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʣʝʩʦʟʘʛʦʪʦʚʦʢ ʥʘ ʣʝʩʦʚʦʟʦʙʥʦʚʣʝʥʠʝ, ʢʦʣʠʯʝʩʪ-

ʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦ ʦʪʜʝʣʴʥʦ ʚʟʷʪʳʤ ʨʝʛʠʦʥʘʤ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʩʪʨʝʯʘʝʪʩʷ. ʇʦʵʪʦ-

ʤʫ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʘʢʪʫʘʣʴʥʘ, ʠ ʤʘʣʦ ʠʟʫʯʝʥʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʦʙ-

ʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʣʝʩʦʟʘʛʦʪʦʚʦʢ ʥʘ ʣʝʩʦʚʦʩʩʪʘʥʦʚʠ-

ʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ.  

ʅʘʤʠ ʙʳʣʠ ʦʙʩʣʝʜʦʚʘʥʦ ʨʷʜ ʣʝʩʦʩʝʢ ʠ ʠʟʫʯʝʥʳ ʘʢʪʳ ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʷ ʄʘʢʣʘ-

ʢʦʚʩʢʦʛʦ ʠ ʈʫʜʠʢʦʚʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚ ɽʥʠʩʝʡʩʢʦʛʦ ʣʝʩʭʦʟʘ ʟʘ 2003 ï 2005 ʛʦʜʘ.  

ʊʝʭʥʦʣʦʛʠʷ ʨʘʟʨʘʙʦʪʢʠ ʣʝʩʦʩʝʢ ʩ ʯʘʩʪʠʯʥʳʤ ʩʦʭʨʘʥʝʥʠʝʤ ʧʦʜʨʦʩʪʘ ʠ ʪʨʝʣʸʚʢʦʡ ʥʘ 

ʦʜʠʥ ʧʦʛʨʫʟʦʯʥʳʡ ʧʫʥʢʪ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʦʙʦʡ ʟʘʣʦʞʝʥʥʦʡ ʚ ʈʫʜʠʢʦʚʩʢʦʤ ʣʝʩʥʠʯʝʩʪʚʝ 

ʢʚʘʨʪʘʣʝ 85, ʜʝʣʷʥʝ 3. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʜʝʣʷʥʢʠ ʩʦʩʪʘʚʣʷʝʪ 22,8 ʛʘ, ʣʝʩʦʟʘʛʦʪʦʚʢʘ ʧʨʦʠʟʚʦ-

ʜʠʣʘʩʴ ʚ 2003 ʛʦʜʫ.  

ʇʦ ʪʘʢʩʘʮʠʦʥʥʦʤʫ ʦʧʠʩʘʥʠʶ ʜʘʥʥʳʡ ʚʳʜʝʣ ʠʤʝʝʪ ʩʣʝʜʫʶʱʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ: ʩʦ-

ʩʪʘʚ ʥʘʩʘʞʜʝʥʠʷ 5ʇ3ɽ2ɹ, ʩʝʜʴʤʦʡ ʢʣʘʩʩ ʚʦʟʨʘʩʪʘ, ʯʝʪʚʸʨʪʳʡ ʙʦʥʠʪʝʪ, ʧʦʣʥʦʪʘ - 0,6; ʟʘʧʘʩ 

230 ʤ
3
 / ʛʘ; ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʜʨʝʚʦʩʪʦʷ 28 ʩʤ, ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ 23 ʤ. ʊʠʧ ʣʝʩʘ ï ʧʠʭʪʘʯ ʨʘʟ-

ʥʦʪʨʘʚʥʦ-ʦʩʦʯʢʦʚʳʡ. ʉʦʩʪʘʚ ʧʦʜʨʦʩʪʘ 5ʇ3ɽ2ʂ, ʚʦʟʨʘʩʪ 35 ʣʝʪ, ʚʳʩʦʪʘ 3,5 ʤ, ʢʦʣʠʯʝʩʪʚʦ 

4000 ʰʪ / ʛʘ. ʇʦʯʚʳ ʚ ʜʘʥʥʦʤ ʚʳʜʝʣʝ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʝ, ʩʫʛʣʠʥʠʩʪʳʝ, ʩʚʝʞʠʝ. 

ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʷ, ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʚʩʝʭ ʣʝʩʦʩʝʯʥʳʭ ʨʘʙʦʪ, ʚʢʣʶ-

ʯʘʷ ʦʯʠʩʪʢʫ ʤʝʩʪ ʨʫʙʦʢ ʠ ʚʳʚʦʟʢʫ ʜʨʝʚʝʩʠʥʳ, ʧʣʦʱʘʜʴ ʧʘʩʝʢ ʩ ʩʦʭʨʘʥʠʚʰʠʤʩʷ ʧʦʜʨʦʩʪʦʤ 

ʩʦʩʪʘʚʣʷʝʪ 13,4 ʛʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 2800 ʰʪ \ ʛʘ. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʝʣʠ ʠ 

ʧʠʭʪʳ, ʧʨʦʠʩʭʦʜʠʪ ʩʣʘʙʦ, ʝʜʠʥʠʯʥʳʤʠ ʵʢʟʝʤʧʣʷʨʘʤʠ. ʇʦʨʦʜʥʳʡ ʩʦʩʪʘʚ ʧʦʜʨʦʩʪʘ ʭʘʨʘʢ-

ʪʝʨʠʟʫʝʪʩʷ 4ɹ3ʆʩ2ʇ1ɽ. 

ʊʝʭʥʦʣʦʛʠʷ ʨʘʟʨʘʙʦʪʢʠ ʣʝʩʦʩʝʢ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʣʝʥʪʘʤʠ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʧʦʜʨʦʩʪʘ ʠ 

ʪʨʝʣʸʚʢʦʡ ʥʘ ʜʚʘ ʧʦʛʨʫʟʦʯʥʳʭ ʧʫʥʢʪʘ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʦʙʦʡ ʟʘʣʦʞʝʥʥʦʡ ʚ ʈʫʜʠʢʦʚʩʢʦʤ 

ʣʝʩʥʠʯʝʩʪʚʝ ʢʚʘʨʪʘʣʝ 85, ʜʝʣʷʥʝ 2. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʜʝʣʷʥʢʠ 29,6 ʛʘ, ʣʝʩʦʟʘʛʦʪʦʚʢʘ ʧʨʦʠʟ-

ʚʦʜʠʣʘʩʴ ʚ 2003 ʛʦʜʫ.  

ʇʦ ʪʘʢʩʘʮʠʦʥʥʦʤʫ ʦʧʠʩʘʥʠʶ ʜʘʥʥʳʡ ʚʳʜʝʣ ʠʤʝʝʪ ʩʣʝʜʫʶʱʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ: ʩʦ-

ʩʪʘʚ ʥʘʩʘʞʜʝʥʠʷ 5ɽ3ʇ1ʂ1ɹ, ʚʦʩʴʤʦʡ ʢʣʘʩʩ ʚʦʟʨʘʩʪʘ, ʪʨʝʪʠʡ ʙʦʥʠʪʝʪ, ʧʦʣʥʦʪʘ - 0,7; ʟʘʧʘʩ 
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300 ʤ
3
 / ʛʘ; ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʜʨʝʚʦʩʪʦʷ 32 ʩʤ, ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ 23 ʤ. ʊʠʧ ʣʝʩʘ ï ʝʣʴʥʠʢ, 

ʭʚʦʱʝʚʦ-ʟʝʣʝʥʦʤʦʰʥʠʢ ʨʘʟʥʦʪʨʘʚʥʳʡ 

ʉʦʩʪʘʚ ʧʦʜʨʦʩʪʘ 7ʇ3ɽ, ʚʦʟʨʘʩʪ 30 ʣʝʪ, ʚʳʩʦʪʘ 4 ʤ, ʢʦʣʠʯʝʩʪʚʦ 5000 ʰʪ / ʛʘ. ʇʦʯʚʳ ʚ 

ʜʘʥʥʦʤ ʚʳʜʝʣʝ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʝ, ʩʫʛʣʠʥʠʩʪʳʝ, ʚʣʘʞʥʳʝ. 

ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʷ, ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʚʩʝʭ ʣʝʩʦʩʝʯʥʳʭ ʨʘʙʦʪ, ʚʢʣʶ-

ʯʘʷ ʦʯʠʩʪʢʫ ʤʝʩʪ ʨʫʙʦʢ ʠ ʚʳʚʦʟʢʫ ʜʨʝʚʝʩʠʥʳ, ʧʣʦʱʘʜʴ ʧʘʩʝʢ ʩ ʩʦʭʨʘʥʠʚʰʠʤʩʷ ʧʦʜʨʦʩʪʦʤ 

ʩʦʩʪʘʚʣʷʝʪ 18,2 ʛʘ; ʚ ʢʦʣʠʯʝʩʪʚʝ 3500 ʰʪ \ ʛʘ (61 % ʦʪ ʫʯʪʸʥʥʦʛʦ ʧʨʠ ʦʪʚʦʜʝ). 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʜʨʦʩʪʘ ʥʘ ʚʩʝʭ ʧʣʦʱʘʜʢʘʭ, ʩʦʩʪʘʚʣʷʝʪ: ʤʝʣʢʦʛʦ 230 ʰʪ, ʩʨʝʜʥʝʛʦ 52 

ʰʪ, ʢʨʫʧʥʦʛʦ 30 ʰʪ. ʉ ʫʯʸʪʦʤ ʧʦʧʨʘʚʦʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʨʦʩʪʘ 

ʥʘ ʚʩʝʭ ʧʣʦʱʘʜʢʘʭ ʩʦʩʪʘʚʠʣʦ 187 ʰʪ. ʉʬʦʨʤʠʨʦʚʘʚʰʠʡʩʷ ʥʘ ʚʳʨʫʙʢʝ ʤʦʣʦʜʥʷʢ ʧʨʦʠʟʦ-

ʰʸʣ ʯʘʩʪʴʶ ʠʟ ʧʦʜʨʦʩʪʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ï ʧʠʭʪʳ ʠ ʝʣʠ, ʯʘʩʪʴʶ ʠʟ ʧʦ-

ʩʣʝʜʫʶʱʝʛʦ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʙʝʨʸʟʳ ʠ ʦʩʠʥʳ. ɹʫʡʥʦ ʨʘʟʨʦʩʣʠʩʴ ʥʝʢʦʪʦʨʳʝ ʧʦʨʦʜʳ ʧʦʜ-

ʣʝʩʢʘ, ʦʩʦʙʝʥʥʦ ʨʷʙʠʥʳ ʠ ʯʝʨʸʤʫʭʠ. ɺ ʪʝʭ ʤʝʩʪʘʭ, ʛʜʝ ʙʳʣ ʚʳʨʫʙʣʝʥ ʚʝʩʴ ʢʨʫʧʥʳʡ ʧʦʜ-

ʨʦʩʪ ʠ ʧʦʜʣʝʩʦʢ, ʘ ʯʘʩʪʴʶ ʫʩʦʭ, ʤʦʣʦʜʥʷʢ ʦʙʨʘʟʦʚʘʥ ʣʠʩʪʚʝʥʥʳʤʠ ʧʦʨʦʜʘʤʠ ʠ ʥʝʟʥʘʯʠ-

ʪʝʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʭʚʦʡʥʳʭ ʠʟ ʫʮʝʣʝʚʰʝʛʦ ʤʝʣʢʦʛʦ ʧʦʜʨʦʩʪʘ. ɺ ʪʝʭ ʤʝʩʪʘʭ, ʛʜʝ ʧʨʦʠʟ-

ʚʦʜʠʣʘʩʴ ʦʛʥʝʚʘʷ ʦʯʠʩʪʢʘ, ʧʦʷʚʠʣʘʩʴ ʚ ʠʟʦʙʠʣʠʠ ʙʝʨʸʟʘ, ʠ ʝʜʠʥʠʯʥʦ ʣʠʩʪʚʝʥʥʠʮʘ. ʇʠʭʪʘ ʠ 

ʝʣʴ ʩʦʭʨʘʥʠʣʘʩʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʫʯʘʩʪʢʘʭ ʩ ʥʝ ʚʳʨʫʙʣʝʥʥʳʤ ʧʦʜʨʦʩʪʦʤ. ʇʦʨʦʜʥʳʡ 

ʩʦʩʪʘʚ ʧʦʜʨʦʩʪʘ ʥʘ ʚʳʨʫʙʢʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 3ʇ2ɽ3ɹ2ʆʩ. ʇʣʦʱʘʜʴ ʧʘʩʝʢ ʩ ʩʦʭʨʘʥʠʚʰʠʤ-

ʩʷ ʧʦʜʨʦʩʪʦʤ ʩʦʩʪʘʚʣʷʝʪ 60 % ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ. 

ʊʝʭʥʦʣʦʛʠʷ ʨʘʟʨʘʙʦʪʢʠ ʣʝʩʦʩʝʢ ʤʝʪʦʜʦʤ ʫʟʢʠʭ ʧʘʩʝʢ ʠ ʪʨʝʣʸʚʢʦʡ ʪʨʘʢʪʦʨʘʤʠ ʩ ʯʦ-

ʢʝʨʥʦʡ ʦʩʥʘʩʪʢʦʡ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʦʙʦʡ ʟʘʣʦʞʝʥʥʦʡ ʚ ʄʘʢʣʘʢʦʚʩʢʦʤ ʣʝʩʥʠʯʝʩʪʚʝ ʢʚʘʨʪʘ-

ʣʝ 93, ʜʝʣʷʥʝ 1. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʜʝʣʷʥʢʠ ʩʦʩʪʘʚʣʷʝʪ 12,6 ʛʘ, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ 8,8 ʛʘ. ʃʝ-

ʩʦʟʘʛʦʪʦʚʢʘ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ 2004 ʛʦʜʘ.  

ʇʦ ʪʘʢʩʘʮʠʦʥʥʦʤʫ ʦʧʠʩʘʥʠʶ ʜʘʥʥʳʡ ʚʳʜʝʣ ʠʤʝʝʪ ʩʣʝʜʫʶʱʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ: ʩʦ-

ʩʪʘʚ ʥʘʩʘʞʜʝʥʠʷ 8ʇ1ɽ1ʆʩ + ʂ, ʧʷʪʳʡ ʢʣʘʩʩ ʚʦʟʨʘʩʪʘ, ʪʨʝʪʠʡ ʙʦʥʠʪʝʪ, ʧʦʣʥʦʪʘ - 0,8; ʟʘʧʘʩ 

210 ʤ
3
 / ʛʘ; ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʜʨʝʚʦʩʪʦʷ 20 ʩʤ, ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ 18 ʤ. ʊʠʧ ʣʝʩʘ ï ʧʠʭʪʘʯ ʨʘʟ-

ʥʦʪʨʘʚʥʦ-ʦʩʦʯʢʦʚʳʡ. 

ʉʦʩʪʘʚ ʧʦʜʨʦʩʪʘ 10ʇ, ʚʦʟʨʘʩʪ 10 ʣʝʪ, ʚʳʩʦʪʘ 1,5 ʤ, ʢʦʣʠʯʝʩʪʚʦ 3000 ʰʪ / ʛʘ. ʇʦʯʚʳ ʚ 

ʜʘʥʥʦʤ ʚʳʜʝʣʝ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʝ, ʩʫʛʣʠʥʠʩʪʳʝ, ʩʚʝʞʠʝ. 

ʇʦ ʤʘʪʝʨʠʘʣʘʤ  ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʷ, ʧʦʩʣʝ  ʦʢʦʥʯʘʥʠʷ  ʣʝʩʦʩʝʯʥʳʭ ʨʘʙʦʪ, ʚʢʣʶʯʘʷ 

ʦʯʠʩʪʢʫ ʤʝʩʪ ʨʫʙʦʢ ʠ ʚʳʚʦʟʢʫ ʜʨʝʚʝʩʠʥʳ, ʧʣʦʱʘʜʴ ʧʘʩʝʢ ʩ ʩʦʭʨʘʥʠʚʰʠʤʩʷ ʧʦʜʨʦʩʪʦʤ ʩʦ-

ʩʪʘʚʣʷʝʪ 6,7 ʛʘ; ʚ ʢʦʣʠʯʝʩʪʚʝ 3000 ʰʪ \ ʛʘ (75 % ʦʪ ʫʯʪʸʥʥʦʛʦ ʧʨʠ ʦʪʚʦʜʝ). 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʜʨʦʩʪʘ, ʥʘ ʚʩʝʭ ʧʣʦʱʘʜʢʘʭ, ʩʦʩʪʘʚʣʷʝʪ: ʤʝʣʢʦʛʦ 74 ʰʪ, ʩʨʝʜʥʝʛʦ 12 ʰʪ, 

ʢʨʫʧʥʦʛʦ 6 ʰʪ. ʉ ʫʯʸʪʦʤ ʧʦʧʨʘʚʦʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʨʦʩʪʘ ʥʘ ʚʩʝʭ 

ʫʯʪʸʥʥʳʭ ʧʣʦʱʘʜʢʘʭ ʩʦʩʪʘʚʣʷʝʪ 53 ʰʪ. ʇʦʩʣʝ ʚʳʨʫʙʢʠ ʚʦʟʥʠʢʣʦ ʦʙʠʣʴʥʦʝ ʚʦʟʦʙʥʦʚʣʝʥʠʝ 

ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʩʠʥʳ. ʅʘ ʪʨʝʣʸʚʦʯʥʳʭ ʚʦʣʦʢʘʭ ʠ ʧʦʛʨʫʟʦʯʥʳʭ ʧʣʦ-

ʱʘʜʢʘʭ, ʧʦʜʨʦʩʪ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ. ɺ ʤʝʩʪʘʭ, ʩ ʦʩʪʘʚʣʝʥʥʳʤ ʧʦʩʣʝ 

ʨʫʙʢʠ ʨʘʩʩʪʨʦʝʥʥʳʤ ʥʝʜʦʨʫʙʦʤ ʭʚʦʡʥʳʭ ʧʦʨʦʜ, ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʷʚʣʝʥʠʝ ʚʩʭʦʜʦʚ ʧʠʭʪʳ ʩʝ-

ʤʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʚʳʩʦʪʦʡ ʜʦ 10 ʩʤ. ʉʦʭʨʘʥʸʥʥʳʡ ʧʦʜʨʦʩʪ ʧʠʭʪʳ ʥʘ ʧʘʩʝʢʘʭ, ʠʤʝʝʪ 

ʭʦʨʦʰʦ ʨʘʟʚʠʪʫʶ ʢʨʦʥʫ, ʯʪʦ ʩʦʟʜʘʸʪ ʧʨʝʧʷʪʩʪʚʠʝ  ʜʣʷ  ʨʘʟʚʠʪʠʷ ʤʷʛʢʦʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ, ʚ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ʤʝʣʢʠʡ ʧʦʜʨʦʩʪ ʧʦʜ ʜʘʥʥʳʤ ʧʦʣʦʛʦʤ ʧʨʦʜʦʣʞʘʝʪ ʨʘʟʚʠʚʘʪʴʩʷ.  

ʇʦʨʦʜʥʳʡ ʩʦʩʪʘʚ ʧʦʜʨʦʩʪʘ ʥʘ ʚʳʨʫʙʢʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 7ʇ3ʆʩ + ɽ. ʇʣʦʱʘʜʴ ʧʘʩʝʢ, ʩ 

ʩʦʭʨʘʥʠʚʰʠʤʩʷ ʧʦʜʨʦʩʪʦʤ ʩʦʩʪʘʚʣʷʝʪ 60 % ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ, ʥʝʩʦ-

ʙʣʶʜʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʜʝʣʷʥʳ, ʘ ʠʤʝʥʥʦ, ʟʘʚʳʰʝʥʠʝʤ ʢʦʣʠʯʝʩʪ-

ʚʘ ʚʦʣʦʢʦʚ ʠ ʧʣʦʱʘʜʠ ʧʦʛʨʫʟʦʯʥʳʭ ʧʣʦʱʘʜʦʢ. 

ʊʝʭʥʦʣʦʛʠʷ ʨʘʟʨʘʙʦʪʢʠ ʣʝʩʦʩʝʢ ʤʝʪʦʜʦʤ ʫʟʢʠʭ ʣʝʥʪ ʠ ʪʨʝʣʸʚʢʦʡ ʪʨʘʢʪʦʨʘʤʠ ʩ ʯʦʢʝʨ-

ʥʦʡ ʦʩʥʘʩʪʢʦʡ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʦʙʦʡ ʟʘʣʦʞʝʥʥʦʡ ʚ ʄʘʢʣʘʢʦʚʩʢʦʤ ʣʝʩʥʠʯʝʩʪʚʝ ʢʚʘʨʪʘʣʝ 

91, ʜʝʣʷʥʝ 2. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʜʝʣʷʥʢʠ 3 ʛʘ, ʣʝʩʦʟʘʛʦʪʦʚʢʘ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ 

2003 ʛʦʜʘ.  
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ʇʦ ʪʘʢʩʘʮʠʦʥʥʦʤʫ ʦʧʠʩʘʥʠʶ ʜʘʥʥʳʡ ʚʳʜʝʣ ʠʤʝʝʪ ʩʣʝʜʫʶʱʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ: ʩʦ-

ʩʪʘʚ ʥʘʩʘʞʜʝʥʠʷ 4ɽ3ʇ3ɹ, ʪʨʝʪʠʡ ʢʣʘʩʩ ʚʦʟʨʘʩʪʘ, ʪʨʝʪʠʡ ʙʦʥʠʪʝʪ, ʧʦʣʥʦʪʘ - 0,6; ʟʘʧʘʩ 180 

ʤ
3
/ʛʘ; ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʜʨʝʚʦʩʪʦʷ 22 ʩʤ, ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ 21 ʤ. ʊʠʧ ʣʝʩʘ ï ʝʣʴʥʠʢ ʨʘʟʥʦ-

ʪʨʘʚʥʳʡ. 

ʉʦʩʪʘʚ ʧʦʜʨʦʩʪʘ 8ʇ2ɽ, ʚʦʟʨʘʩʪ 20 ʣʝʪ, ʚʳʩʦʪʘ 2 ʤ, ʢʦʣʠʯʝʩʪʚʦ 2000 ʰʪ/ʛʘ. ʇʦʯʚʳ ʚ 

ʜʘʥʥʦʤ ʚʳʜʝʣʝ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʝ, ʩʫʛʣʠʥʠʩʪʳʝ, ʩʚʝʞʠʝ. 

ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʷ, ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʣʝʩʦʩʝʯʥʳʭ ʨʘʙʦʪ, ʚʢʣʶʯʘʷ 

ʦʯʠʩʪʢʫ ʤʝʩʪ ʨʫʙʦʢ ʠ ʚʳʚʦʟʢʫ ʜʨʝʚʝʩʠʥʳ, ʧʣʦʱʘʜʴ ʧʘʩʝʢ ʩ ʩʦʭʨʘʥʠʚʰʠʤʩʷ ʧʦʜʨʦʩʪʦʤ ʩʦ-

ʩʪʘʚʣʷʝʪ 2,4 ʛʘ; ʚ ʢʦʣʠʯʝʩʪʚʝ 1400 ʰʪ/ʛʘ. 

ʅʘ ʜʘʥʥʦʡ ʚʳʨʫʙʢʝ, ʚ ʤʝʩʪʘʭ ʩ ʦʩʪʘʚʣʝʥʥʳʤ ʢʦʤʧʘʢʪʥʳʤ ʥʝʜʦʨʫʙʦʤ ʭʚʦʡʥʳʭ ʧʦʨʦʜ, 

ʧʦʜʨʦʩʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʦʩʪʨʘʜʘʣ ʦʪ ʨʫʙʦʢ, ʪ.ʝ. ʦʩʪʘʣʩʷ ʚ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ ʚʠʜʝ. ʅʘ ʪʨʝ-

ʣʸʚʦʯʥʳʭ ʚʦʣʦʢʘʭ ʠ ʧʦʛʨʫʟʦʯʥʦʡ ʧʣʦʱʘʜʢʝ, ʤʝʩʪʘʤʠ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʷʚʣʝʥʠʝ ʚʩʭʦʜʦʚ 

ʧʠʭʪʳ ʠ ʝʣʠ ʩʝʤʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚʳʩʦʪʦʡ ʜʦ 10 ʩʤ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʤʠʥʝʨʘʣʠʟʘ-

ʮʠʝʡ ʧʦʯʚʳ ʚ ʤʝʩʪʘʭ ʧʨʦʭʦʜʘ ʠ ʨʘʟʚʦʨʦʪʦʚ ʪʨʘʢʪʦʨʘ ʚ ʣʝʪʥʠʡ ʩʝʟʦʥ. ʅʘ ʧʘʩʝʢʘʭ, ʥʘʙʣʶʜʘ-

ʝʪʩʷ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʢʨʫʧʥʦʛʦ ʧʦʜʨʦʩʪʘ ʠʟ-ʟʘ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ. ʀʤʝʶʪʩʷ 

ʩʫʭʠʝ ʠ ʙʦʣʴʥʳʝ ʵʢʟʝʤʧʣʷʨʳ ʠʟ-ʟʘ ʥʘʨʫʰʝʥʠʷ ʤʠʢʨʦʩʨʝʜʳ. ʅʘʣʠʯʠʝ ʦʙʠʣʴʥʦʛʦ ʚʦʟʦʙʥʦʚ-

ʣʝʥʠʷ ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ ʧʦ ʚʩʝʡ ʧʣʦʱʘʜʠ, ʘʥʘʣʦʛʠʯʥʦ ʩ ʚʳʨʫʙʢʘʤʠ ʚʳʰʝʦʧʠʩʘʥʥʳʤʠ. 

 

ʊʘʙʣʠʮʘ 1 - ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʝʭʥʦʣʦʛʠʡ ʣʝʩʦʟʘʛʦʪʦʚʦʢ 

ʊʝʭʥʦʣʦʛʠʷ 

ʕʢʦʣʦʛʦ-ʣʝʩʦʚʦʜʩʪʚʝʥʥʳʝ 

ʧʦʪʝʨʠ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʧʣʦʱʘʜʠ, % ʦʪ ʦʙʱʝʡ 

ʉʦʭʨʘʥʥʦʩʪʴ 

ʧʦʜʨʦʩʪʘ, 

% ʦʪ ʠʩʭʦʜʥʦ-

ʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʦʣʦʢʠ 
ʧʦʛʨʫʟʦʯʥʳʝ 

ʧʫʥʢʪʳ 

ʄʝʪʦʜ ʫʟʢʠʭ ʧʘʩʝʢ, ʪʨʝʣʸʚʢʘ ʪʨʘʢʪʦʨʘʤʠ 

ʩ ʯʦʢʝʨʥʦʡ ʦʩʥʘʩʪʢʦʡ 20 2 - 5 71 

ʄʝʪʦʜ ʫʟʢʠʭ ʣʝʥʪ, ʪʨʝʣʸʚʢʘ ʪʨʘʢʪʦʨʘʤʠ 

ʩ ʯʦʢʝʨʥʦʡ ʦʩʥʘʩʪʢʦʡ 15 - 20 2 - 5 68 

ʈʘʟʨʘʙʦʪʢʘ ʣʝʩʦʩʝʢ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʣʝʥʪʘʤʠ 

ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʧʦʜʨʦʩʪʘ ʠ ʪʨʝʣʸʚʢʦʡ ʥʘ 

ʜʚʘ ʧʦʛʨʫʟʦʯʥʳʭ ʧʫʥʢʪ 
30 5 50 

ʊʝʭʥʦʣʦʛʠʷ ʩ ʯʘʩʪʠʯʥʳʤ ʩʦʭʨʘʥʝʥʠʝʤ 

ʧʦʜʨʦʩʪʘ ʠ ʪʨʝʣʸʚʢʦʡ ʥʘ ʦʜʠʥ ʧʦʛʨʫʟʦʯʥʳʡ 

ʧʫʥʢʪ 
30 2 - 5 30 

 

ʇʦʨʦʜʥʳʡ ʩʦʩʪʘʚ ʧʦʜʨʦʩʪʘ ʥʘ ʚʳʨʫʙʢʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 5ʇ2ɽ3ʆʩ . ʇʣʦʱʘʜʴ ʧʘʩʝʢ, ʩ ʩʦ-

ʭʨʘʥʠʚʰʠʤʩʷ ʧʦʜʨʦʩʪʦʤ ʩʦʩʪʘʚʣʷʝʪ 60 % ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ, ʧʦʪʝʨʝʡ ʧʦʜʨʦʩ-

ʪʘ ʫ ʛʨʘʥʠʮ ʧʘʩʝʢ, ʘ ʪʘʢʞʝ ʥʝʩʦʙʣʶʜʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʜʝʣʥ̫ʳ.  

ɺʪʦʨʘʷ ʧʨʦʙʘ ʧʦ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʟʘʣʦʞʝʥʘ ʚ ʄʘʢʣʘʢʦʚʩʢʦʤ ʣʝʩʥʠʯʝʩʪʚʝ ʢʚʘʨʪʘʣʝ 

91, ʜʝʣʷʥʝ 3. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʜʝʣʷʥʢʠ 3,2 ʛʘ, ʣʝʩʦʟʘʛʦʪʦʚʢʘ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʚ ʣʝʪʥʠʡ ʧʝʨʠ-

ʦʜ 2005 ʛʦʜʘ.  

ʇʦ ʪʘʢʩʘʮʠʦʥʥʦʤʫ ʦʧʠʩʘʥʠʶ ʜʘʥʥʳʡ ʚʳʜʝʣ ʠʤʝʝʪ ʩʣʝʜʫʶʱʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ: ʩʦ-

ʩʪʘʚ ʧʦʜʨʦʩʪʘ 8ʇ2ɽ, ʚʦʟʨʘʩʪ 20 ʣʝʪ, ʚʳʩʦʪʘ 2 ʤ, ʢʦʣʠʯʝʩʪʚʦ 3000 ʰʪ / ʛʘ. ʊʠʧ ʣʝʩʘ ï ʝʣɹ-

ʥʠʢ ʨʘʟʥʦʪʨʘʚʥʳʡ, ʧʦʯʚʳ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʝ, ʩʫʛʣʠʥʠʩʪʳʝ, ʩʚʝʞʠʝ. 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʫʯʸʪʥʳʭ ʧʣʦʱʘʜʦʢ ʧʦ ʜʘʥʥʦʡ ʧʨʦʙʝ ʩʦʩʪʘʚʠʣʘ 120 ʤ
2
. ʂʦʣʠʯʝʩʪʚʦ 

ʧʦʜʨʦʩʪʘ ʥʘ ʚʩʝʭ ʫʯʪʸʥʥʳʭ ʧʣʦʱʘʜʢʘʭ ʩʦʩʪʘʚʣʷʝʪ 22 ʰʪ. ʅʘ ʜʘʥʥʦʡ ʚʳʨʫʙʢʝ, ʚ ʤʝʩʪʘʭ ʩ 

ʦʩʪʘʚʣʝʥʥʳʤ ʢʦʤʧʘʢʪʥʳʤ ʥʝʜʦʨʫʙʦʤ ʭʚʦʡʥʳʭ ʧʦʨʦʜ, ʧʦʜʨʦʩʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʦʩʪʨʘʜʘʣ 

ʦʪ ʨʫʙʦʢ. ʅʘ ʧʘʩʝʢʘʭ, ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʢʨʫʧʥʦʛʦ ʧʦʜʨʦʩʪʘ ʠʟ-ʟʘ ʤʝʭʘ-
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ʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ. ʅʘʣʠʯʠʝ ʦʙʠʣʴʥʦʛʦ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ ʧʦ ʚʩʝʡ 

ʧʣʦʱʘʜʠ, ʘʥʘʣʦʛʠʯʥʦ ʩ ʚʳʨʫʙʢʘʤʠ ʚʳʰʝʦʧʠʩʘʥʥʳʤʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʀʟ ʧʨʠʚʝʜʸʥʥʳʭ ʚ ʪʘʙʣʠʮʝ ʩʚʝʜʝʥʠʡ, ʩʣʝʜʫʝʪ ʚʳʚʦʜ ʦ ʙʝʟʫʩʣʦʚʥʦʡ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ-

ʩʪʠ, ʩ ʣʝʩʦʚʦʜʩʪʚʝʥʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʦʪʣʠʯʘʶʱʝʡʩʷ ʤʠʥʠ-

ʤʘʣʴʥʳʤʠ ʧʦʪʝʨʷʤʠ ʧʦʜʨʦʩʪʘ ʠ ʩʣʘʙʳʤʠ ʧʦʚʨʝʞʜʝʥʠʷʤʠ ʧʦʯʚʳ. ʆʜʥʘʢʦ ʩ ʫʯʸʪʦʤ ʵʢʩ-

ʧʣʫʘʪʘʮʠʦʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʚʘʨʠʘʥʪ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʙʘʟʝ ʢʦʤʧʣʝʢʩʘ ʤʘʰʠʥ ʃʇ ï 19 + ʃʇ 

ï 18ɸ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʳʤ. 

 

 

ʇʈʆɻʅʆɿ ʂɸʏɽʉʊɺɸ ɺʆɼʓ ɺ ɺʆɼʆʍʈɸʅʀʃʀʑɽ ʀ ʅʀɾʅɽʄ ɹʔɽʌɽ 

ɹʆɻʋʏɸʅʉʂʆʁ ɻʕʉ ʇʈʀ ʈɸɿʃʀʏʅʓʍ ɺɸʈʀɸʅʊɸʍ ʃɽʉʆʉɺʆɼʂʀ 

 

ɼʘʥʠʣʝʥʢʦ ʆ.ʂ., ʋʛʨʶʤʦʚ ɹ.ʀ. (ɹʨɻʋ, ʛ. ɹʨʘʪʩʢ, ʈʌ) 

 

This article is about the prognosis of the quality of water of Boguchanski`s reservoir in 

three variants of forest summary. 

 

ʂʘʯʝʩʪʚʦ ʚʦʜʳ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʠ ʥʠʞʥʝʤ ʙʴʝʬʝ ɹʦʛʫʯʘʥʩʢʦʡ ɻʕʉ ʜʣʷ ʅʇʋ 183 ʠ 173 

ʤ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ, ʧʦʣʫʯʝʥʥʳʤ ɺʅʀʀ ɺʆɼɻɽʆ ʚ 2000 ʛ. ʇʨʦʛʥʦʟ ʚʳʧʦʣʥʷʣʩʷ 

ʥʘ ʦʩʥʦʚʝ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʫʨʦʚʥʷ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 50% - ʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦ ʜʘʥʥʳʤ 

ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʨ. ɸʥʛʘʨʘ.  

ɺ ʧʝʨʝʯʝʥʴ ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʙʳʣʠ ʚʢʣʶʯʝʥʳ: ɹʇʂ5, ʍʇʂ, 

ʚʟʚʝʰʝʥʥʳʝ ʚʝʱʝʩʪʚʘ, ʨʘʩʪʚʦʨʝʥʥʳʡ ʢʠʩʣʦʨʦʜ, ʮʚʝʪʥʦʩʪʴ, ʘʤʤʦʥʠʡʥʳʡ ʘʟʦʪ, ʬʝʥʦʣʳ, 

ʥʝʬʪʝʧʨʦʜʫʢʪʳ, ʞʝʣʝʟʦ, ʤʝʜʴ, ʤʝʪʠʣʤʝʨʢʘʧʪʘʥ, ʤʠʥʝʨʘʣʴʥʳʡ ʬʦʩʬʦʨ, ʬʠʪʦʧʣʘʥʢʪʦʥ. 

ʈʘʩʯʝʪʳ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʜʣʷ ʪʨʝʭ ʚʘʨʠʘʥʪʦʚ ʣʝʩʦʩʚʦʜʢʠ ʣʦʞʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ: 

1) ʣʝʩʦʩʚʦʜʢʘ ʠ ʣʝʩʦʦʯʠʩʪʢʘ ʥʝ ʧʨʦʠʟʚʦʜʷʪʩʷ; 

2) ʧʦʣʥʘʷ ʣʝʩʦʩʚʦʜʢʘ ʠ ʣʝʩʦʦʯʠʩʪʢʘ ʧʨʦʠʟʚʦʜʷʪʩʷ ʥʘ ʚʩʝʡ ʧʣʦʱʘʜʠ ʟʘʪʦʧʣʝʥʠʷ ʚʦʜʦ-

ʭʨʘʥʠʣʠʱʘ; 

3) ʧʦʣʥʘʷ ʣʝʩʦʩʚʦʜʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ; 

ʣʝʩʦʦʯʠʩʪʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ, ʥʘ ʦʩʪʘʚʰʝʡʩʷ ʪʝʨʨʠʪʦʨʠʠ ʜʨʝʚʝʩʠʥʘ 

ʦʩʪʘʝʪʩʷ ʧʦʜ ʟʘʪʦʧʣʝʥʠʝ.  

ʈʘʩʯʝʪʥʳʝ ʤʘʢʩʠʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʚʦʜʝ ʚʦʜʦʭʨʘʥʠ-

ʣʠʱʘ ɹʦʛʫʯʘʥʩʢʦʡ ɻʕʉ ʜʣʷ ʪʨʝʭ ʚʘʨʠʘʥʪʦʚ ʣʝʩʦʩʚʦʜʢʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ.1. 

ʇʨʠ ʨʝʢʦʤʝʥʜʫʝʤʦʤ ʧʨʦʝʢʪʦʤ çʆʙʦʩʥʦʚʘʥʠʝ ʠʥʚʝʩʪʠʮʠʡ ʜʦʩʪʨʦʡʢʠ ɹʦʛʫʯʘʥʩʢʦʡ 

ɻʕʉ ʩ ʅʇʋ 185,0 ʤè (ɸʩʩʦʮʠʘʮʠʷ çɻʠʜʨʦʧʨʦʝʢʪè, 2000 ʛ.) ʚʘʨʠʘʥʪʝ ʩ ʧʦʣʥʦʡ ʣʝʩʦʩʚʦʜ-

ʢʦʡ ʠ ʚʳʙʦʨʦʯʥʦʡ ʣʝʩʦʦʯʠʩʪʢʦʡ (ʪ.ʥ. çʩʨʝʜʥʠʡè ʚʘʨʠʘʥʪ) ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʦʨ-

ʛʘʥʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʳ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʩ ʧʨʝʚʳʰʝʥʠʝʤ ʧʦʢʘʟʘʪʝʣʷ ɹʇʂ5 ʜʣʷ 

ʧʫʥʢʪʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ (ʧʝʨʚʘʷ ʢʘʪʝʛʦʨʠʷ ʚʦʜʦʧʦʣʴ-

ʟʦʚʘʥʠʷ) ʚ 1.7 ʨʘʟʘ. 

ɼʣʷ ʧʫʥʢʪʦʚ ʢʫʣʴʪʫʨʥʦ-ʙʳʪʦʚʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ (ʚʪʦʨʘʷ ʢʘʪʝʛʦʨʠʷ ʚʦ-

ʜʦʧʦʣʴʟʦʚʘʥʠʷ) ʥʘ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʧʨʦʛʥʦʟʠʨʫʝʤʳʡ ʧʦʢʘʟʘʪʝʣʴ ɹʇʂ5 ʥʝ ʙʫʜʝʪ ʧʨʝʚʳʰʘʪʴ 

ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ ʥʦʨʤʘʪʠʚʘ. ʊʘʢʞʝ çʩʨʝʜʥʠʡè ʚʘʨʠʘʥʪ ʣʝʩʦʩʚʦʜʢʠ ʧʨʠʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʩʦʜʝʨʞʘʥʠʷ ʬʝʥʦʣʦʚ ʚ ʚʦʜʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʜʦ 0.029 ʤʛ/ʣ, ʯʪʦ ʧʨʝʚʳʰʘʝʪ ʛʠʛʠʝʥʠʯʝʩʢʠʡ 

ʥʦʨʤʘʪʠʚ ʜʣʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʧʫʥʢʪʘʭ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʚ 29 ʨʘʟ. ʉʨʘʚʥʠ-

ʪʝʣʴʥʦ ʦʜʠʥʘʢʦʚʳʝ ʧʨʦʛʥʦʟʥʳʝ ʚʝʣʠʯʠʥʳ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʳ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʦʣʫ-

ʯʝʥʳ ʧʦ ʚʩʝʤ ʪʨʝʤ ʚʘʨʠʘʥʪʘʤ ʧʦʜʛʦʪʦʚʢʠ ʣʦʞʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʨʦʛʥʦʟ-
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ʥʦʡ ʚʝʣʠʯʠʥʳ ʩʦʜʝʨʞʘʥʠʷ ʬʝʥʦʣʦʚ, ʢʦʪʦʨʘʷ ʧʨʠ ʧʦʣʥʦʡ ʣʝʩʦʦʯʠʩʪʢʝ ʠ ʣʝʩʦʩʚʦʜʢʝ ʩʦʩʪʘ-

ʚʠʣʘ ʥʘʠʤʝʥʴʰʫʶ ʜʣʷ ʪʨʝʭ ʚʘʨʠʘʥʪʦʚ ʚʝʣʠʯʠʥʫ ï 0,008 ʤʛ/ʣ ʠʣʠ 8 ʜʦʣʝʡ ʦʪ ʇɼʂ. 

ʇʨʠ çʩʨʝʜʥʝʤè ʚʘʨʠʘʥʪʝ ʣʝʩʦʩʚʦʜʢʠ ʥʝ ʫʚʝʣʠʯʠʪʩʷ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜʳ ʘʟʦʪʠʩʪʳʤʠ 

ʩʦʝʜʠʥʝʥʠʷʤʠ, ʧʦʣʠʬʦʩʬʘʪʘʤʠ ʠ ʤʝʜʴʶ; ʧʨʦʛʥʦʟʠʨʫʝʤʘʷ ʚʝʣʠʯʠʥʘ ʩʦʜʝʨʞʘʥʠʷ ʠʦʥʦʚ 

ʘʤʤʦʥʠʷ (ʧʦ NH4) ʚ ʚʦʜʝ ʩʦʩʪʘʚʠʪ 0,44 ʜʦʣʠ ʦʪ ʇɼʂ, ʬʦʩʬʘʪ-ʠʦʥʦʚ (ʧʦ ʈʆ4) ï 0,1 ʜʦʣʶ 

ʦʪ ʇɼʂ, ʤʝʜʠ ï 0,009 ʜʦʣʠ ʦʪ ʇɼʂ. 

ʂʘʯʝʩʪʚʝʥʥʳʡ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʦʜʳ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʦʩʣʝ ʝʛʦ ʟʘʧʦʣʥʝʥʠʷ ʙʫʜʝʪ 

ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʟʘ ʩʯʝʪ ʧʦʩʪʫʧʣʝʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ: ʩʦ ʩʪʦʢʦʤ ʚʝʨʭʥʝʛʦ ʪʝʯʝʥʠʷ 

ʨ. ɸʥʛʘʨʳ; ʦʪ ʩʨʘʙʦʪʢʠ ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʙʝʨʝʛʦʚ ʚʦʜʦʭʨʘʥʠʣʠʱʘ; ʠʟ ʟʘʪʦʧʣʝʥʥʳʭ ʧʦʯʚ, 

ʪʦʨʬʷʥʠʢʦʚ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ.  

 

ʊʘʙʣʠʮʘ 1 - ʇʨʦʛʥʦʟʥʳʝ ʤʘʢʩʠʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝɦ ʝʩʪʚ ʚ ʚʦʜʝ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ɹʦʛʫʯʘʥʩʢʦʡ ɻʕʉ ʜʣʷ ʪʨʝʭ ʚʘʨʠʘʥʪʦʚ ʣʝʩʦʩʚʦʜʢʠ ʥʘ ʝʛʦ ʪʝʨʨʠʪʦʨʠʠ 
ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ 

ʢʘʯʝʩʪʚʘ ʚʦʜʳ

  

ʈʘʩʯʝʪʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʦ ʚʘʨʠʘʥʪʘʤ ʣʝʩʦʩʚʦʜʢʠ 

ʃʝʩʦʩʚʦʜʢʘ ʠ ʣʝʩʦʦʯʠʩʪʢʘ 

ʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ (1-ʡ) 

ʇʦʣʥʘʷ ʣʝʩʦʩʚʦʜʢʘ ʠ 

ʣʝʩʦʦʯʠʩʪʢʘ (2-ʡ) 

ʇʦʣʥʘʷ ʣʝʩʦʩʚʦʜʢʘ ʠ 

ʚʳʙʦʨʦʯʥʘʷ ʣʝʩʦʦʯʠʩʪʢʘ 

(3-ʡ) 

ʄʛ/ʣ ɼʦʣʠ ʦʪ ʇɼʂ ʄʛ/ʣ ɼʦʣʠ ʦʪ ʇɼʂ ʄʛ/ʣ ɼʦʣʠ ʦʪ ʇɼʂ 

ʎʚʝʪʥʦʩʪʴ, 

ʛʨʘʜ  

41,2 2,1* 41,2 2,1* 41,2 2,1* 

ɹʇʂ5** 3,56 1,8/0,9 3,3 1,7/0,8 3,45 1,8/0,9 

ʀʦʥ ʘʤʤʦʥʠʷ 

(NH4) 

0,689 0,46 0,601 0,4 0,661 0,44 

 

ʌʦʩʬʘʪ-ʠʦʥ 

(PO4) 

0,35 0,1 0,32 0,09 0,35 0,1 

ʌʝʥʦʣʳ 0,051 51,0 0,008 8,0 0,029 29,0 

ʄʝʜʴ 0,009 0,009 0,009 0,009 0,009 0,009 

ʇʨʠʤʝʯʘʥʠʷ: * - ʧʨʠʤʝʥʝʥ ʛʠʛʠʝʥʠʯʝʩʢʠʡ ʥʦʨʤʘʪʠʚ ʜʣʷ ʧʠʪʴʝʚʦʡ ʚʦʜʳ; ** - ʚ ʯʠʩʣʠʪʝʣʝ ï 

ʧʨʠ ʛʠʛʠʝʥʠʯʝʩʢʦʤ ʥʦʨʤʘʪʠʚʝ ʜʣʷ ʧʫʥʢʪʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʚ ʟʥʘʤʝʥʘ-

ʪʝʣʝ ï ʧʨʠ ʛʠʛʠʝʥʠʯʝʩʢʦʤ ʥʦʨʤʘʪʠʚʝ ʜʣʷ ʧʫʥʢʪʦʚ ʢʫʣʴʪʫʨʥʦ-ʙʳʪʦʚʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ 

 

 

 

ʕʂʆʃʆɻʀʏɽʉʂʆɽ ɿʅɸʏɽʅʀɽ ʃɽʉʅʆɻʆ ʇʏɽʃʆɺʆɼʉʊɺɸ 

 

ɽʛʦʨʘʰʠʥ ɺ.ɻ.  (ʅʌ ʉɻʋʊʠʂɼ, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʈʌ) 

 

The forest bee-keeping feed-base as the basis natural biological defense system is dis-

cussed. Digressive-stabilized role of the forest ecosystems anthropogenic dynamics is shown.  

 

ʈʘʟʚʠʪʠʝ ʧʦʙʦʯʥʦʛʦ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ ʚ ʥʦʚʳʭ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʠʤʝʝʪ 

ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʩ-

ʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʥʦ ʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʧʨʦʜʫʢʮʠʠ ʣʝʩʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ. ɺ ʥʘʰʝ ʚʨʝʤʷ ʣʝʩ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʠ ʥʝ ʩʪʦʣʴʢʦ ʢʘʢ ʦʙʲʝʢʪ 

ʨʝʩʫʨʩʦʵʢʩʧʣʫʘʪʘʮʠʠ, ʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʢʘʢ ʦʙʲʝʢʪ ʛʣʦʙʘʣʴʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ, 

ʬʦʨʤʠʨʫʶʱʠʡ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ ʧʨʠʨʦʜʥʳʭ ʨʝʛʠʦʥʦʚ. ʇʨʠ ʵʪʦʤ ʠʥʪʝʥʩʠʚʥʘʷ ʭʦ-

ʟʷʡʩʪʚʝʥʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʣʝʩʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʥʝ ʜʦʣʞʥʘ ʢʘʨʜʠʥʘʣʴʥʦ ʠʟʤʝʥʷʪʴ ʩʨʝʜʦʧʨʝʦʙ-

ʨʘʟʫʶʱʝʛʦ ʟʥʘʯʝʥʠʷ ʣʝʩʦʚ. ʆʩʦʙʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʦʣʫʯʝʥʠʝ ʣʝʩʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʧʫʪʝʤ ʧʨʠʞʠʟʥʝʥʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʣʝʩʥʦʛʦ ʙʠʦʛʝʦʮʝʥʦʟʘ, ʥʘ ʯʝʤ 

ʜʦʣʞʥʘ ʙʘʟʠʨʦʚʘʪʴʩʷ ʩʦʚʨʝʤʝʥʥʘʷ ʩʠʩʪʝʤʘ ʙʝʟʠʩʪʦʱʠʪʝʣʴʥʦʛʦ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ. ʆʜʥʠʤ ʠʟ 
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ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʣʫʯʝʥʠʷ ʢʦʤʤʝʨʯʝʩʢʦʡ ʚʳʛʦʜʳ ʦʪ ʧʨʠʞʠʟʥʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʣʝʩʘ ʷʚʣʷʝʪʩʷ ʣʝʩʥʦʝ ʧʯʝʣʦʚʦʜʩʪʚʦ. ʃʝʩʥʦʝ ʧʯʝʣʦʚʦʜʩʪʚʦ ʠʩʪʦʨʠʯʝʩʢʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩ-

ʥʦʚʥʳʭ ʟʘʥʷʪʠʡ ʥʘʩʝʣʝʥʠʷ ʥʘ ʣʝʩʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʠ ʷʚʣʷʣʦʩʴ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʩʪʘʪʝʡ 

ʵʢʩʧʦʨʪʘ ʜʦʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʈʦʩʩʠʠ. ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʛʥʦʟʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʦʙʰʠʨʥʘʷ ʣʝʩʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʥʘʰʝʡ ʩʪʨʘʥʳ ʤʦʞʝʪ ʧʦʩʪʘʚʣʷʪʴ ʙʦʣʝʝ ʦʜʥʦʛʦ ʤʠʣʣʠʦʥʘ 

ʪʦʥʥ ʪʦʚʘʨʥʦʛʦ ʤʝʜʘ, ʯʪʦ ʩʦʠʟʤʝʨʠʤʦ ʩ ʧʦʣʫʯʘʝʤʦʡ ʦʙʱʝʡ ʤʠʨʦʚʦʡ ʤʸʜʦʧʨʦʜʫʢʮʠʝʡ. ʀʩʩʣʝ-

ʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʦʜʫʢʮʠʷ ʜʠʢʦʨʘʩʪʫʱʠʭ ʣʝʩʥʳʭ ʤʝʜʦʥʦʩʦʚ ʚ ʥʘʰʝʤ ʧʨʠʨʦʜʥʦʤ 

ʨʝʛʠʦʥʝ, ʚʢʣʶʯʘʶʱʝʤ ʅʠʞʝʛʦʨʦʜʩʢʫʶ ʠ ʂʠʨʦʚʩʢʫʶ ʦʙʣʘʩʪʠ, ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ ʩʪʘ ʪʳʩʷʯ 

ʪʦʥʥ ʚ ʛʦʜ, ʪʦʛʜʘ ʢʘʢ ʚʝʩʴ ʵʪʦʪ ʙʦʛʘʪʝʡʰʠʡ ʨʝʩʫʨʩ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 2-3%. ʇʦʣ-

ʥʦʝ ʚʦʚʣʝʯʝʥʠʝ ʧʨʦʜʫʢʮʠʠ ʣʝʩʥʳʭ ʥʝʢʪʘʨʦʥʦʩʦʚ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ ʤʦʞʝʪ ʢʘʨʜʠʥʘʣʴ-

ʥʦ ʧʦʚʳʩʠʪʴ ʟʘʥʷʪʦʩʪʴ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʣʝʩʥʳʭ ʨʝʛʠʦʥʦʚ, ʚʦ ʤʥʦʛʠʭ ʠʟ ʢʦʪʦʨʳʭ ʟʘʥʠ-

ʤʘʪʴʩʷ ʪʨʘʜʠʮʠʦʥʥʳʤ ʩʝʣʴʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ ʩʪʘʥʦʚʠʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʨʝʥʪʘʙʝʣʴʥʳʤ. ʇʦ-

ʵʪʦʤʫ ʨʘʟʚʠʪʠʝ ʟʜʝʩʴ ʣʝʩʥʦʛʦ ʧʯʝʣʦʚʦʜʩʪʚʘ ʤʦʞʝʪ ʧʦʤʦʯʴ ʨʘʟʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤʳ ʵʢʦʥʦʤʠ-

ʯʝʩʢʦʡ ʜʝʧʨʝʩʩʠʚʥʦʩʪʠ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʡ. 

ʉ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʟʠʮʠʡ ʨʘʟʚʠʪʠʝ ʣʝʩʥʦʛʦ ʧʯʝʣʦʚʦʜʩʪʚʘ ʤʦʞʝʪ ʠʤʝʪʴ ʦʩʥʦʚʦʧʦʣʘ-

ʛʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʧʦʜʚʝʨʞʝʥʥʳʭ 

ʛʣʫʙʦʢʦʤʫ ʩʪʨʝʩʩʦʚʦʤʫ ʚʦʟʜʝʡʩʪʚʠʷ. ʉʦʛʣʘʩʥʦ ʢʦʥʮʝʧʮʠʠ ɹ.ɹ.ʈʦʜʦʤʘʥʘ (1974) ʦʩʥʦʚʦʧʦ-

ʣʘʛʘʶʱʠʤ ʤʝʭʘʥʠʟʤʦʤ ʩʪʘʙʠʣʠʟʘʮʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʣʘʥʜʰʘʬʪʘ 

ʷʚʣʷʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʧʦʣʷʨʠʟʘʮʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦ ʥʘʨʫʰʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʩ ʬʦʨʤʠʨʦ-

ʚʘʥʠʝʤ ʟʦʥʳ ʘʢʪʠʚʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʩ ʤʘʢʩʠʤʘʣʴʥʦ ʘʜʘʧʪʠʨʦʚʘʥʥʳʤ 

ʙʠʦʪʠʯʝʩʢʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʢ ʫʩʣʦʚʠʷʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʩʪʨʝʩʩʘ ʠ ʟʦʥʘ ʘʙʩʦʣʶʪʥʦʡ ʥʝʧʨʠ-

ʢʦʩʥʦʚʝʥʥʦʩʪʠ ʩ ʛʦʩʧʦʜʩʪʚʦʤ ʢʦʨʝʥʥʳʭ ʪʠʧʦʚ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ɹʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘ-

ʟʠʝ ʚ ʥʠʭ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʘʢʩʠʤʘʣʴʥʦ ʘʜʘʧʪʠʨʦʚʘʥʥʳʤʠ ʥʝʣʝʩʥʳʤʠ ʮʝʥʦʵʣʝʤʝʥʪʘʤʠ 

ʠ ʩʦʦʙʱʝʩʪʚʘʤʠ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʩ ʛʦʩʧʦʜʩʪʚʦʤ ʢʦʤʧʣʝʢʩʘ ʘʫ-

ʪʦʭʪʦʥʥʳʭ ʚʠʜʦʚ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʫʨʦʚʥʝʤ ʢʦʥʩʦʨʪʠʚʥʦʡ ʧʦʣʥʦʯʣʝʥʥʦʩʪʠ. ʅʘʰʠ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʝʩʤʦʪʨʷ ʥʘ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʤʥʝʥʠʝ ʦ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʢʦʨʝʥʥʳʭ ʪʠʧʦʚ ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʩ ʛʦʩʧʦʜʩʪʚʦʤ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʭ çʛʣʘʚʥʳʭ ʣʝʩʦʦʙʨʘʟʦʚʘʪʝʣʝʡè, ʥʝʚʩʝʛʜʘ ʢʦʨʝʥʥʳʝ (ʠ ʦʩʦʙʝʥʥʦ ʭʚʦʡʥʳʝ) ʣʝ-

ʩʦʦʙʨʘʟʦʚʘʪʝʣʠ ʬʦʨʤʠʨʫʶʪ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʝ ʪʠʧʳ ʵʢʦʩʠʩʪʝʤ, ʠ ʚ ʥʠʭ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠ-

ʪʫʘʮʠʷ ʦʢʘʟʳʚʘʝʪʩʷ ʙʦʣʝʝ ʢʨʠʪʠʯʝʩʢʦʡ, ʯʝʤ ʚ ʧʨʦʠʟʚʦʜʥʳʭ (ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʤʝʣʢʦʣʠʩʪ-

ʚʝʥʥʳʭ) ʣʝʩʘʭ. ɻʦʩʧʦʜʩʪʚʦ ʭʚʦʡʥʳʭ ʜʨʝʚʝʩʥʳʭ ʵʜʠʬʠʢʘʪʦʨʦʚ (ʩʦʩʥʳ ʠ ʝʣʠ), ʧʦʜ ʢʦʪʦʨʳ-

ʤʠ ʨʘʟʚʠʚʘʝʪʩʷ ʩʠʣʴʥʦ ʩʦʤʢʥʫʪʳʡ ʤʦʭʦʚʦʡ ʧʦʢʨʦʚ, ʧʨʝʧʷʪʩʪʚʫʝʪ ʰʠʨʦʢʦʤʫ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʠʥʪʝʥʩʠʚʥʦ ʮʚʝʪʫʱʠʭ ʚʠʜʦʚ ʚ ʞʠʚʦʤ ʥʘʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦ-

ʚʝ, ʬʦʨʤʠʨʫʶʱʠʭ ʢʦʨʤʦʚʫʶ ʙʘʟʫ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʧʦʣʝʟʥʳʭ ʵʥʪʦʤʦʬʘʛʦʚ, ʩʦʟʜʘʶʱʠʭ 

ʩʠʩʪʝʤʫ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʫ ʣʝʩʥʦʛʦ ʣʘʥʜʰʘʬʪʘ. ʇʦʵʪʦʤʫ ʣʠʰʴ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʩʦʯʝ-

ʪʘʥʠʝ ʚ ʧʨʝʜʝʣʘʭ ʝʜʠʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʜʚʫʭ ʫʢʘʟʘʥʥʳʭ (ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʠʭ) ʪʠʧʦʚ ʨʘʩʪʠ-

ʪʝʣʴʥʦʩʪʠ (ʚʢʣʶʯʘʷ ʪʘʢʞʝ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʣʝʩʥʳʭ ʚʳʨʫʙʦʢ, ʛʘʨʝʡ ʠ ʨʝʜʠʥ) 

ʬʦʨʤʠʨʫʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʘʜʘʧʪʠʚʥʳʡ ʫʨʦʚʝʥʴ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʫʩ-

ʧʝʰʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʵʢʦʩʠʩʪʝʤ ʝʜʠʥʦʛʦ ʧʨʠʨʦʜʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ.  

ɺ ʧʨʝʜʝʣʘʭ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʠʟʨʘʩʪʘʶʪ ʭʚʦʡʥʳʝ, ʩʤʝʰʘʥʥʳʝ ʠ ʰʠʨʦʢʦʣʠ-

ʩʪʚʝʥʥʳʝ ʣʝʩʘ. ʇʨʠ ʚʝʜʝʥʠʠ ʣʝʩʥʦʛʦ ʧʯʝʣʦʚʦʜʩʪʚʘ ʚ ʢʘʞʜʦʤ ʠʟ ʵʪʠʭ ʪʠʧʦʚ ʣʝʩʘ ʥʝʦʙʭʦ-

ʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʠʭ ʦʩʦʙʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘʚʠʩʷʪ ʦʪ ʩʣʘʛʘʶʱʝʡʩʷ ʚ ʥʠʭ 

ʢʦʨʤʦʚʦʡ ʙʘʟʳ: ʥʘʣʠʯʠʷ ʠ ʩʦʩʪʘʚʘ ʤʝʜʦʥʦʩʥʳʭ ʠ ʧʳʣʴʮʝʥʦʩʥʳʭ ʨʘʩʪʝʥʠʡ. ʊʘʢ ʦʙʱʝʠʟʚʝ-

ʩʪʥʦ, ʯʪʦ ʭʚʦʡʥʳʡ ʣʝʩʥʦʡ ʙʠʦʮʝʥʦʟ  ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʠʩʪʚʝʥʥʳʤ  ʦʙʝʜʥʸʥ ʢʦʣʠʯʝʩʪʚʝʥʥʦ. 

ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʥʘʭʦʜʠʪ ʦʪʨʘʞʝʥʠʝ ʠ ʚ ʯʠʩʣʝʥʥʦʩʪʠ ʤʝʜʦʥʦʩʥʳʭ ʨʘʩʪʝʥʠʡ. ʅʘʰʠ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʨʘʟʥʠʮʫ ʚ ʢʦʣʠʯʝʩʪʚʝ ʤʝʜʦʥʦʩʦʚ ʠ ʤʝʜʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʤʝʞʜʫ ʩʦ-

ʩʥʷʢʘʤʠ ʠ ʜʫʙʨʘʚʘʤʠ, ʜʦʩʪʠʛʘʶʱʫʶ ʜʦ ʧʦʣʫʪʦʨʘ-ʜʚʫʭ ʨʘʟ.  ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʦʣʞʥʘ ʙʳʪʴ 

ʨʘʟʥʦʡ ʩʪʨʘʪʝʛʠʷ ʠ ʪʘʢʪʠʢʘ ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʛʦ ʧʯʝʣʦʚʦʜʩʪʚʘ ʚ ʪʘʢʠʭ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʣʠ-

ʯʘʶʱʠʭʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʣʝʩʥʳʭ ʬʦʨʤʘʮʠʷʭ, ʢʘʢ ʭʚʦʡʥʳʝ ʠ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʝ ʣʝʩʘ. ʃʝʩ-
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ʥʳʝ ʬʦʨʤʘʮʠʠ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʅʠʞʝʛʦʨʦʜʩʢʦ-

ʛʦ ʇʨʝʜʚʦʣʞʴʷ, ʘ ʙʦʨʝʘʣʴʥʳʝ ʭʚʦʡʥʳʝ ʣʝʩʘ ï ʜʣʷ ʣʝʚʦʙʝʨʝʞʴʷ. ʍʚʦʡʥʳʝ ʣʝʩʘ ʠʤʝʶʪ ʦʨʠ-

ʝʥʪʠʨʦʚʦʯʥʫʶ ʤʸʜʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʨʘʚʥʫʶ ʚ ʩʨʝʜʥʝʤ 1 ʢʛ/ʛʘ. ʇʦʵʪʦʤʫ ʠʭ ʮʝʥʥʦʩʪʴ ʜʣʷ 

ʧʯʝʣʦʚʦʜʩʪʚʘ ʥʝʟʥʘʯʠʪʝʣʴʥʘ. ʀ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ ʜʦʩʪʘʪʦʯʥʦʡ ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʠ ʚ ʩʦ-

ʩʪʘʚʝ ʪʘʝʞʥʳʭ ʤʘʩʩʠʚʦʚ ʚʳʨʫʙʦʢ ʠ ʧʨʦʛʘʣʠʥ, ʘ ʪʘʢʞʝ ʣʝʩʥʳʭ ʚʳʜʝʣʦʚ ʩʦ ʩʤʝʥʦʡ ʜʨʝʚʝʩ-

ʥʳʭ ʧʦʨʦʜ ʥʘ ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʝ, ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʜʦʩʪʘʪʦʯʥʫʶ ʤʝʜʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʦ-

ʜʦʙʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʅʘ ʚʳʨʫʙʢʘʭ ʠ ʛʘʨʷʭ, ʛʜʝ ʚ ʩʦʩʪʘʚʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʜʦ 25 % ʩʦʩʪʘʚ-

ʣʷʶʪ ʟʘʨʦʩʣʠ ʩʦʦʙʱʝʩʪʚʘ ʢʠʧʨʝʷ ʠ ʜʦ 5 % ʟʘʨʦʩʣʠ ʣʝʩʥʦʡ ʤʘʣʠʥʳ, ʤʝʜʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʜʦʩʪʠʛʘʝʪ ʚ ʩʨʝʜʥʝʤ 90 ʢʛ/ʛʘ (ʫʚʝʣʠʯʝʥʠʝ ʙʦʣʝʝ ʯʝʤ ʚ ʜʝʚʷʥʦʩʪʦ ʨʘʟ, ʠ ʵʪʦ ʥʝ ʧʨʝʜʝʣ). ɺʳ-

ʧʦʣʥʷʷ ʩʚʦʶ ʥʘʠʚʘʞʥʝʡʰʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ, ʧʯʸʣʳ ʫʚʝʣʠʯʠʚʘʶʪ ʚ ʢʨʘʪʯʘʡʰʠʝ 

ʩʨʦʢʠ ʩʝʤʝʥʥʦʡ ʙʘʥʢ ʨʘʩʪʝʥʠʡ ʥʘ ʣʝʩʥʳʭ ʚʳʨʫʙʢʘʭ, ʛʦʨʝʣʴʥʠʢʘʭ, ʨʝʜʠʥʘʭ (ʚ ʟʦʥʘʭ ʥʝʙʣʘ-

ʛʦʧʦʣʫʯʠʷ) ʠ ʫʩʢʦʨʷʶʪ ʚ ʥʠʭ ʩʫʢʮʝʩʩʠʦʥʥʳʝ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ. ʃʠʩʪʚʝʥʥʳʝ 

ʣʝʩʘ ʟʦʥʳ ʩʤʝʰʘʥʥʳʭ ʣʝʩʦʚ, ʙʝʟ ʥʘʣʠʯʠʷ ʚ ʥʠʭ ʩʠʣʴʥʳʭ ʜʨʝʚʝʩʥʳʭ ʠ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʤʝ-

ʜʦʥʦʩʦʚ (ʣʠʧʘ, ʢʣʝʥ, ʠʚʳ ʠ ʜʨ.) ʠʤʝʶʪ ʦʨʠʝʥʪʠʨʦʚʦʯʥʫʶ ʤʸʜʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 3 ʢʛ/ʛʘ. ɽʩ-

ʣʠ ʚ ʣʝʩʘʭ ʧʨʝʦʙʣʘʜʘʶʪ ʠʚʳ, ʣʠʧʳ, ʢʣʸʥ, ʪʦ ʤʝʜʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ ʜʚʘ 

ʧʦʨʷʜʢʘ, ʜʦʭʦʜʷ ʜʦ 100, 300 ʠ ʙʦʣʝʝ ʢʛ/ʛʘ.  

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʩʪʘʙʠʣʴʥʦ  ʙʦʣʴʰʦʛʦ ʧʯʝʣʠʥʦʛʦ ʚʟʷʪʢʘ ʚ ʙʠʦʮʝʥʦʟʘʭ ʭʚʦʡʥʳʭ ʣʝʩʦʚ 

ʥʝʦʙʭʦʜʠʤʦ ʩʫʢʮʝʩʩʠʦʥʥʦʝ ʦʤʦʣʦʞʝʥʠʝ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʝ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʨʝʜʠ ʣʝʩʥʳʭ 

ʤʘʩʩʠʚʦʚ ʪʨʘʚʷʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʩʪʘʜʠʡ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʢʠʧʨʝʡʥʦ-ʤʘʣʠʥʦʚʳʭ  ʟʘʨʦʩʣʝʡ 

ʠ ʪ.ʧ. ʕʪʦ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ɻʕʇ-ʧʘʨʘʜʠʛʤʳ (çʥʦʚʦʡ ʣʝʩʥʦʡ ʧʘ-

ʨʘʜʠʛʤʳè) ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʥʦʚʣʝʥʠʷ ʩʧʣʦʰʥʦʡ ʥʝʧʨʝʨʳʚʥʦʡ ʪʢʘʥʠ ʩʪʘʨʦʚʦʟʨʘʩʪʥʦʡ 

ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʫʪʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʜʦʩʪʘʪʦʯʥʦ ʦʙʰʠʨʥʳʭ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʳʭ ʨʘʟʨʳʚʦʚ (çʛʵʧʦʚè) ï ʦʢʦʥ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʣʝʩʦʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʩʫʢʮʝʩ-

ʩʠʡ. ɺ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʘʭ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʫʯʘʩʪʠʝʤ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʤʝ-

ʜʦʥʦʩʦʚ ʠʭ ʧʦʜʦʙʥʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʥʝ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʚʝ-

ʣʠʯʝʥʠʶ ʤʸʜʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ (ʠ ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʥʝʢʦʪʦʨʦʝ ʝʸ ʫʤʝʥʴʰʝʥʠʝ). 

ɺ ʮʝʣʦʤ ʠ ʩ ʧʦʟʠʮʠʡ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʣʝʩʦʚʦʜʩʪʚʘ ʠ ʣʝʩʥʦʛʦ ʧʯʝʣʦʚʦʜʩʪʚʘ ʫʢʘʟʘʥʥʘʷ ʚʳh ʝ 

çʥʦʚʘʷ ʣʝʩʥʘʷ ʧʘʨʘʜʠʛʤʘè ʠʤʝʝʪ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʝʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʨʠʞʠʟʥʝʥʥʦʛʦ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ, ʥʝ ʜʦʧʫʩʢʘʷ ʧʝʨʝʩʪʦʡʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʣʝʩʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʬʦʨʤʠʨʫʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʨʘʟʥʦʚʦʟʨʘʩʪʥʦʩʪʴ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʯʪʦ ʷʚ-

ʣʷʝʪʩʷ ʥʝʧʨʝʤʝʥʥʳʤ ʫʩʣʦʚʠʝʤ ʚʥʫʪʨʝʥʥʝʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʜʨʝʚʝʩʥʦʡ ʮʝʥʦʧʦʧʫʣʷʮʠʠ. ʌʦʨʤʠ-

ʨʫʷ ʚ ʩʦʩʪʘʚʝ ʣʝʩʥʦʛʦ ʤʘʩʩʠʚʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʤʝʜʦʥʦʩʥʫʶ ʙʘʟʫ, ʤʳ ʪʝʤ ʩʘʤʳʤ ʩʧʦʩʦʙʩʪʚʫ-

ʝʤ ʩʦʟʜʘʥʠʶ ʩʠʩʪʝʤʳ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʧʫʪʝʤ ʧʨʠʚʣʝʯʝʥʠʷ ʚ ʣʝʩʥʳʝ ʮʝʥʦʟʳ ʧʦʣʝʟʥʳʭ 

ʵʥʪʦʤʦʬʘʛʦʚ ʢʘʢ ʚʘʞʥʝʡʰʠʭ ʙʠʦʮʝʥʦʪʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʣʶʙʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. ɿʥʘʯʠʪʝʣʴ-

ʥʦʝ ʦʙʝʜʥʝʥʠʝ ʵʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʝʩʢʦʡ ʩʨʝʜʳ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʩʦʟʜʘʥʠʠ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ (ʤʦʥʦ-

ʢʫʣʴʪʫʨ), ʚ ʢʦʪʦʨʳʭ ʚʩʝ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʣʝʩʦʚʦʜʘ ʧʦʩʚʷʱʝʥʦ ʣʠʰʴ ʬʦʨʤʠʨʦʚʘ-

ʥʠʶ ʜʨʝʚʝʩʥʦʡ ʩʠʥʫʟʠʠ ʣʝʩʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʠ ʥʘʮʝʣʦ ʠʛʥʦʨʠʨʫʶʪʩʷ ʚʩʝ ʜʨʫʛʠʝ ʢʦʤʧʦʥʝʥʪʳ, 

ʬʦʨʤʠʨʫʶʱʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʣʝʩʥʳʭ ʢʦʥʩʦʨʮʠʡ. ʇʦʵʪʦʤʫ ʧʨʠ ʧʨʦʚʝʜʝʥʠʝ ʣʝ-

ʩʦʢʫʣʴʪʫʨʥʳʭ ʨʘʙʦʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʚʦʜʠʪʴ ʚ ʩʦʩʪʘʚ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʚʠ-

ʜʳ ʤʝʜʦʥʦʩʥʳʭ ʨʘʩʪʝʥʠʡ (ʪʨʘʚʷʥʠʩʪʳʝ, ʢʫʩʪʘʨʥʠʢʦʚʳʝ, ʜʨʝʚʝʩʥʳʝ). ʊʘʢʠʝ ʣʝʩʦʢʫʣʴʪʫʨʥʳʝ 

ʧʣʦʱʘʜʠ ʩ ʦʙʦʛʘʱʝʥʥʳʤ ʬʣʦʨʠʩʪʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʙʫʜʫʪ ʪʘʢʞʝ ʩʦʜʝʡʩʪʚʦʚʘʪʴ ʧʦʣʫʯʝʥʠʶ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʣʝʩʦʚʳʨʘʱʠʚʘʥʠʷ. 

ɸʥʘʣʠʟ ʣʝʩʥʦʡ ʬʣʦʨʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʩʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʚ ʩʦʩʪʘʚʝ ʣʝʩʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʤʦʞʥʦ ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʢʘʪʝʛʦʨʠʠ (ʧʦ ʠʭ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ 

ʢ ʣʝʩʥʦʤʫ ʪʠʧʫ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ): ʩʠʣʴʚʘʥʪʳ ʠʣʠ ʚʠʜʳ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ ʣʝʩ-

ʥʳʤ ʮʝʥʦʟʘʤ, ʛʝʤʠʩʠʣʴʚʘʥʪʳ ʠʣʠ ʣʝʩʦʦʧʫʰʝʯʥʳʝ ʚʠʜʳ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʥʘ ʵʢʦʪʦʥʝ ʣʝʩʘ ʠ 

ʣʫʛʘ, ʠ ʘʩʠʣʴʚʘʥʪʳ ï ʚʠʜʳ ʠʟʙʝʛʘʶʱʠʝ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʧʦʜ ʧʦʣʦʛʦʤ ʣʝʩʘ (ʩʦʨʥʳʝ, ʣʫʛʦʚʳʝ, 

ʩʪʝʧʥʳʝ). ʂʘʢ ʧʦʢʘʟʘʣʠ ʥʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʪʥʝʩʝʥʠʝ ʢʦʥʢʨʝʪʥʳʭ ʚʠʜʦʚ ʢ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʵʢʦʣʦʛʦ-ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʡ ʢʘʪʝʛʦʨʠʠ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʫʩʣʦʚʥʳʤ. ʀ ʚʩʝ ʞʝ ʪʠʧʠʯʥʳʤʠ ʩʠʣʴ-
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ʚʘʥʪʘʤʠ ʷʚʣʷʶʪʩʷ ʨʘʩʪʝʥʠʷ ʥʘʠʤʝʥʴʰʝʛʦ ʩʚʝʪʦʣʶʙʠʷ (ʙʘʣʣʳ 3-5 ʧʦ ʰʢʘʣʝ ʕʣʣʝʥʙʝʨʛʘ). 

ɸʥʘʣʠʟ ʤʝʜʦʥʦʩʥʦʛʦ ʟʥʘʯʝʥʠʷ ʵʪʠʭ ʛʨʫʧʧ ʚʠʜʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʝʜʩʪʘʚʠʪʝ-

ʣʝʡ ʪʠʧʠʯʥʳʭ ʩʠʣʴʚʘʥʪʦʚ ʷʚʣʷʶʪʩʷ ʩʣʘʙʳʤʠ ʤʝʜʦʥʦʩʘʤʠ ʠʣʠ ʚʦʚʩʝ ʥʝ ʠʤʝʶʪ ʪʘʢʦʚʦʛʦ ʟʥʘ-

ʯʝʥʠʷ (ʢ ʪʦʤʫ ʞʝ ʫʨʦʚʝʥʴ ʮʚʝʪʝʥʠʷ ʚʩʝʭ ʨʘʩʪʝʥʠʡ ʧʦʜ ʩʠʣʴʥʦ ʩʦʤʢʥʫʪʳʤ ʣʝʩʥʳʤ ʧʦʣʦʛʦʤ 

ʷʚʣʷʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ). ʅʘʠʙʦʣʴʰʠʡ ʧʨʦʮʝʥʪ ʚʠʜʦʚ ʩ ʧʦʚʳʰʝʥʥʦʡ ʥʝʢʪʘʨʦʧʨʦʜʫʢʪʠʚʥʦ-

ʩʪʴʶ ʧʨʠʫʨʦʯʝʥ ʢ ʫʩʣʦʚʠʷʤ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʣʝʩʥʳʭ ʦʧʫʰʝʢ, ʨʝʜʢʦʣʝʩʠʡ ʠ ʧʦʣʥʦʩʪʴʶ ʙʝʟʣʝʩ-

ʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʇʦʵʪʦʤʫ ʥʘʣʠʯʠʝ ʚʦ ʬʣʦʨʠʩʪʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ ʚʠʜʦʚ ʥʝ-

ʣʝʩʥʦʛʦ ʠ ʧʦʣʫʣʝʩʥʦʛʦ ʵʢʦʣʦʛʦ-ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʦʢʘʟʳʚʘʝʪ ʚʳʨʘʞʝʥʥʳʡ ʩʪʘʙʠ-

ʣʠʟʠʨʫʶʱʠʡ ʵʬʬʝʢʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʠʭ ʵʢʦʩʠʩʪʝʤʳ. 

ɽʩʣʠ ʧʨʦʩʣʝʜʠʪʴ ʨʷʜ ʧʦʩʣʝʧʦʞʘʨʥʳʭ ʩʫʢʮʝʩʩʠʡ ʥʘ ʤʝʩʪʝ ʩʦʩʥʷʢʘ ʯʝʨʥʠʯʥʦʛʦ (ʦʜʥʦ-

ʛʦ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʪʠʧʦʚ ʣʝʩʘ ʩʦʩʥʦʚʦʡ ʬʦʨʤʘʮʠʠ ʩ ʜʦʩʪʘʪʦʯʥʳʤ ʦʙʠʣʠʝʤ 

ʤʝʜʦʥʦʩʦʚ), ʪʦ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʩʘʶʱʠʝʩʷ ʩʦ-

ʩʪʦʷʥʠʷ ʤʝʜʦʥʦʩʥʳʭ ʟʘʨʦʩʣʝʡ ʚ ʧʨʦʠʟʚʦʜʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ: I.ʉʦʩʥʷʢ ʯʝʨʥʠʯʥʦ-

ʟʝʣʝʥʦʤʦʰʥʳʡ (ʯʠʩʣʦ ʤʝʜʦʥʦʩʥʳʭ ʚʠʜʦʚ 33, ʜʦʣʷ ʤʝʜʦʥʦʩʥʳʭ ʚʠʜʦʚ ʦʪ ʦʙʱʝʛʦ ʚʠʜʦʚʦʛʦ 

ʩʦʩʪʘʚʘ 53,4%, ʥʝʢʪʘʨʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 133,5 ʢʛ/ʛʘ),  IIʘ.ʏʝʨʥʠʯʥʦ-ʦʨʣʷʢʦʚʘʷ ʚʳʨʫʙʢʘ (33 

ʚʠʜʘ, 54,5%, 141,4 ʢʛ/ʛʘ), IIʙ.ʂʠʧʨʝʡʥʘʷ ʛʘʨʴ (34 ʚʠʜʘ, 72,2%, 386,2 ʢʛ/ʛʘ), III .ʄʘʣʠʥʦʚʦ-

ʢʠʧʨʝʡʥʘʷ ʛʘʨʴ  (38 ʚʠʜʦʚ, 74,6%, 408,4 ʢʛ/ʛʘ), IV.ɹʝʨʝʟʥʷʢ ʩʫʙʥʝʤʦʨʘʣʴʥʦ-ʯʝʨʥʠʯʥʳʡ (56 

ʚʠʜʦʚ, 70,4%,  243,2 ʢʛ/ʛʘ), V. ʉʦʩʥʷʢ ʯʝʨʥʠʯʥʦ-ʟʝʣʝʥʦʤʦʰʥʳʡ (33 ʚʠʜʘ, 53,4%, 133,5 

ʢʛ/ʛʘ). ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ ʚʠʜʥʦ, ʯʪʦ ʚ ʩʚʷʟʠ ʩʦ ʩʤʝʥʦʡ ʜʨʝʚʝʩʥʦʛʦ ʵʜʠʬʠʢʘʪʦʨʘ 

(ʭʚʦʡʥʦʛʦ ʥʘ ʣʠʩʪʦʧʘʜʥʳʡ) ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʪʠʧʘ ʣʝʩʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ (ʟʘ ʩʯʝʪ ʠʩ-

ʯʝʟʥʦʚʝʥʠʷ ʤʦʭʦʚʦʛʦ ʧʦʢʨʦʚʘ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʙʝʨʝʟʦʚʦʛʦ ʦʧʘʜʘ ʠ ʦʙʦʛʘʱʝʥʠʷ ʚʠʜʦʚʦʛʦ 

ʩʦʩʪʘʚʘ ʥʝʤʦʨʘʣʴʥʳʤʠ, ʣʫʛʦʚʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠ ʤʝʜʦʥʦʩʘʤʠ. ʇʨʠ ʩʤʝʥʝ ʣʝʩʥʦʛʦ ʪʠʧʘ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʪʨʘʚʷʥʳʡ ʠʣʠ ʪʨʘʚʷʥʦʢʫʩʪʘʨʥʠʢʦʚʳʡ (ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʩʪʘʜʠʠ ʩʫʢ-

ʮʝʩʩʠʦʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ) ʪʘʢʞʝ ʧʨʦʠʩʭʦʜʠʪ ʟʘʤʝʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʥʝʢʪʘʨʦʧʨʦʜʫʢʪʠʚ-

ʥʦʩʪʠ. ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘʤʝʥʘ ʪʠʧʠʯʥʳʭ ʩʠʣʴʚʘʥʪʦʚ ʥʘ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʠʝ 

ʥʝʣʝʩʥʳʝ ʵʣʝʤʝʥʪʳ ʬʣʦʨʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʜʘʧʪʠʚʥʦʤʫ ʦʪʙʦʨʫ ʘʥʪʨʦʧʦʪʦʣʝʨʘʥʪʥʳʭ ʛʝʤʝ-

ʨʦʬʠʪʥʳʭ ʚʠʜʦʚ ʚ ʩʦʩʪʘʚʝ ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʪʦʛʜʘ ʢʘʢ ʘʙʩʦʣʶʪʥʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʘʫʪʦʭ-

ʪʦʥʥʳʭ ʣʝʩʥʳʭ ʛʝʤʝʨʦʬʠʪʦʚ ʜʝʣʘʝʪ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚ ʜʦʣʞʥʦ ʨʘʩʩʤʘʪʨʠ-

ʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʢʦʥʢʨʝʪʥʳʭ ʪʠʧʦʚ 

ʩʦʦʙʱʝʩʪʚ, ʥʦ ʠ ʩ ʧʦʟʠʮʠʠ ʨʘʟʥʦʦʙʨʘʟʠʷ ʨʘʟʣʠʯʥʳʭ ʩʫʢʮʝʩʩʠʦʥʥʳʭ ʩʪʘʜʠʡ ʚ ʧʨʝʜʝʣʘʭ 

ʝʜʠʥʦʛʦ ʣʝʩʥʦʛʦ ʤʘʩʩʠʚʘ, ʬʦʨʤʠʨʫʶʱʝʛʦ ʵʬʬʝʢʪ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ (ʜʚʦʡʥʦʛʦ) ʙʠʦʨʘʟʥʦ-

ʦʙʨʘʟʠʷ ʮʝʥʦʙʠʦʥʪʦʚ ʠʟ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʠʭ ʵʢʦʣʦʛʦ-ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʩʚʠʪ (ʩʠʣʴʚʘʥʪʦʚ, 

ʘʩʠʣʴʚʘʥʪʦʚ, ʛʝʤʠʩʠʣʴʚʘʥʪʦʚ) ʢʘʢ ʬʘʢʪʦʨ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʨʦʣʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ.  

 

 

ʉʆʉʊʆʗʅʀɽ ɼʈɽɺɽʉʅʆ-ʂʋʉʊɸʈʅʀʂʆɺʓʍ ʅɸʉɸɾɼɽʅʀʁ ʇɸʈʂʆɺ  

ʉ-ʇɽʊɽʈɹʋʈɻɸ ʅɸ ʅɸʄʓɺʅʓʍ ɻʈʋʅʊɸʍ 
 

ʀʟʦʪʦʚʘ ʊ.ɺ., ʏʘʩʦʚʩʢʘʷ ɺ.ɺ. (ʉʇʙɻʃʊɸ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʌ) 
 

An estimation of the state of shrubby-arboreal vegetation was held in the three parks in St.-

Petersburg, based on alluvial soils: Yuzhno-Primorsky park, Primorsky park of Victory and the 

park of the tercentenary of St.-Petersburg. The deductions and recommendations about the fur-

ther sustenance of the plantations in satisfactory state are represented. 
 

ʅʘ ʜʨʝʚʝʩʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʚ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ ʜʝʡʩʪʚʫʝʪ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ ʬʘʢʪʦʨʦʚ. 

ʕʢʦʣʦʛʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʣʠʤʠʪʠʨʫʶʱʠʤʠ ʢʫʣʴʪʫʨʫ ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ ʜʝʢʦʨʘʪʠʚʥʳʭ 

ʜʨʝʚʝʩʥʳʭ ʠ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʨʘʩʪʝʥʠʡ ʚ ʧʘʨʢʝ, ʷʚʣʷʶʪʩʷ ʵʜʘʬʠʯʝʩʢʠʝ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʝ. 
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ʆʮʝʥʢʘ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʧʘʨʢʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʠʟʫʯʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʚ 

2004-2006 ʛʛ. ɺ ʢʘʯʝʩʪʚʝ ʦʧʳʪʥʳʭ ʦʙʲʝʢʪʦʚ ʦʙʩʣʝʜʦʚʘʣʠʩʴ ʪʨʠ ʧʘʨʢʘ ʛ. ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʘ, ʩʦʟʜʘʥʥʳʝ ʥʘ ʥʘʤʳʚʥʳʭ ʛʨʫʥʪʘʭ: ʖʞʥʦ-ʇʨʠʤʦʨʩʢʠʡ ʧʘʨʢ, ʇʨʠʤʦʨʩʢʠʡ ʧʘʨʢ 

ʇʦʙʝʜʳ ʠ ʧʘʨʢ 300-ʣʝʪʠʷ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʚ ʃʘʭʪʝ. 

ʇʨʠ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʦʮʝʥʠʚʘʣʠʩʴ ʜʝʢʦʨʘʪʠʚʥʳʝ ʢʘʯʝʩʪʚʘ ʧʦ ʯʝʪʳʨʝʭʙʘʣʥɹʦʡ ʰʢʘʣʝ, 

ʥʘʣʠʯʠʝ ʧʦʚʨʝʞʜʝʥʠʡ, ʬʠʪʦ- ʠ ʵʥʪʦʤʦʚʨʝʜʠʪʝʣʝʡ. 

 

1. ʖʞʥʦ-ʇʨʠʤʦʨʩʢʠʡ ʧʘʨʢ 

ɺ ʖʞʥʦ-ʇʨʠʤʦʨʩʢʦʤ ʧʘʨʢʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 45 ʚʠʜʦʚ ʣʠʩʪʚʝʥʥʳʭ ʜʝʨʝʚʴʝʚ ʠ 5 ʚʠʜʦʚ 

ʭʚʦʡʥʳʭ. ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʤʝʶʪ: ʜʫʙ ʯʝʨʝʰʯʘʪʳʡ (16 %), ʢʣʝʥ ʦʩʪʨʦʣʠʩʪ-

ʥʳʡ (9 %), ʠʚʘ ʣʦʤʢʘʷ (8 %), ʦʣʴʭʘ ʯʝʨʥʘʷ (8 %), ʪʦʧʦʣʷ (7 %), ʙʝʨʝʟʘ ʧʦʚʠʩʣʘʷ (5 %), ʙʝ-

ʨʝʟʘ ʧʫʰʠʩʪʘʷ (4 %), ʚʷʟ ʛʣʘʜʢʠʡ (5 %), ʚʷʟ ʰʝʨʰʘʚʳʡ (4 %), ʦʩʠʥʘ (4 %), ʦʩʪʘʣʴʥʳʝ ʧʦ-

ʨʦʜʳ ʩʦʩʪʘʚʣʷʶʪ ʦʪ 3 % ʜʦ 1 % ʠ ʤʝʥʝʝ. 

ʍʚʦʡʥʳʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʣʠʩʪʚʝʥʥʳʤ ʩʦʩʪʘʚʣʷʶʪ 2 %, ʵʪʦ ʚ ʦʩʥʦʚʥʦʤ ʝʣʴ ʢʦʣʶʯʘʷ 

(1 %) ʠ ʧʠʭʪʘ ʩʠʙʠʨʩʢʘʷ (1 %). 

ɺʩʝʛʦ ʚ ʧʘʨʢʝ ʧʨʦʠʟʨʘʩʪʘʝʪ 31442 ʜʝʨʝʚʴʝʚ, ʠʟ ʥʠʭ ʜʦ 15 ʣʝʪ - 816, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 2,6 

%, ʦʪ 15 ʜʦ 25 ʣʝʪ - 7842 ʜʝʨʝʚʘ (24,9 %), ʩʚʳʰʝ 25 ʣʝʪ -22784 ʜʝʨʝʚʘ (72,5 %). 

ʂʫʩʪʘʨʥʠʢʦʚ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 38 ʚʠʜʦʚ, ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ: ʩʤʦʨʦʜʠʥʘ ʘʣʴʧʠʡ-

ʩʢʘʷ (13 %), ʙʦʷʨʳʰʥʠʢ ʩʠʙʠʨʩʢʠʡ (12 %), ʨʦʟʘ ʤʦʨʱʠʥʠʩʪʘʷ (11 %), ʩʤʦʨʦʜʠʥʘ ʟʦʣʦʪʠ-

ʩʪʘʷ (8 %), ʩʧʠʨʝʷ ʜʫʙʨʦʚʢʦʣʠʩʪʥʘʷ (8 %), ʙʘʨʙʘʨʠʩ ʦʙʳʢʥʦʚʝʥʥʳʡ (7 %), ʙʘʨʙʘʨʠʩ ʦʪʪʘʚ-

ʩʢʠʡ ʬ. ʢʨʘʩʥʦʣʠʩʪʥʘʷ (7 %), ʜʝʨʝʥ (ʩʚʠʜʘ) ʢʨʦʚʘʚʦ-ʢʨʘʩʥʳʡ (6 %), ʦʩʪʘʣʴʥʳʝ ʚʠʜʳ ʩʦ-

ʩʪʘʚʣʷʶʪ 3 % ʠ ʤʝʥʝʝ. ʉʚʦʙʦʜʥʦʨʘʩʪʫʱʠʝ ʢʫʩʪʘʨʥʠʢʠ ʩʦʩʪʘʚʣʷʶʪ 62,7 % ʦʪ ʦʙʱʝʛʦ ʢʦʣʠ-

ʯʝʩʪʚʘ (36743 ʰʪ.), ʚ ʞʠʚʦʡ ʠʟʛʦʨʦʜʠ - 37,3 % (21845 ʰʪ.). 

ʂʫʩʪʘʨʥʠʢʠ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 10 ʜʦ 20 ʣʝʪ ʩʦʩʪʘʚʣʷʶʪ 74 % ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ. ʇʨʝ-

ʦʙʣʘʜʘʶʪ ʜʠʢʦʨʘʩʪʫʱʠʝ ʚʠʜʳ ʠʚʥʷʢʘ. 

ʆʙʱʘʷ ʬʠʪʦʧʘʪʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. 

ɺʩʝʛʦ ʙʳʣʦ ʦʙʩʣʝʜʦʚʘʥʦ 649 ʜʝʨʝʚʴʝʚ ʠ 315 ʢʫʩʪʘʨʥʠʢʦʚ. ʅʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʫʯʘʩʪ-

ʢʘʭ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʧʦʚʨʝʞʜʝʥʠʷ ʜʝʨʝʚʴʝʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʩʣʝʜʫʶʱʠʤʠ ʚʠʜʘʤʠ: 

ʜʚʦʡʥʘʷ ʚʝʨʰʠʥʘ (17,5 % ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʟʘʙʦʣʝʚʘʥʠʡ), ʥʝʨʘʚʥʦʤʝʨʥʘʷ, ʨʝʜʢʘʷ ʢʨʦʥʘ, ʘ 

ʪʘʢʞʝ ʟʘʪʝʥʝʥʠʝ, ʩʭʣʝʩʪʳʚʘʥʠʝ (17,2 %), ʩʫʭʠʝ ʩʫʯʴʷ ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʝʝ 20 % ʦʪ ʢʨʦʥʳ ʜʝ-

ʨʝʚʘ (16,2 %), ʠʩʢʨʠʚʣʝʥʠʝ (9,8 %) ʠ ʥʘʢʣʦʥ ʩʪʚʦʣʘ (8,7 %), ʥʘʨʦʩʪʳ, ʢʘʧʳ (8,7 %). 

ʈʝʟʫʣʴʪʘʪʳ ʤʠʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʬʠʪʦʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʚ ʭʦʜʝ ʚʳʙʦʨʦʯ-

ʥʦʡ ʧʦʜʝʨʝʚʥʦʡ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʟ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʘʨʢʘ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʦʨʘʞʝʥʘ ʠʚʘ (ʣʦʤʢʘʷ ʠ ʢʦʟʴʷ) - ʥʘ ʥʝʡ ʦʪʤʝʯʝʥʳ ʧʣʦʜʦʚʳʝ ʪʝʣʘ 

ʜʝʨʝʚʦʨʘʟʨʫʰʘʶʱʠʭ ʛʨʠʙʦʚ, ʭʦʜʳ ʢʦʨʦʝʜʦʚ ʠ ʩʪʚʦʣʦʚʘʷ ʛʥʠʣʴ. ɺ ʧʣʦʭʦʤ ʩʦʩʪʦʷʥʠʠ ʪʘʢ-

ʞʝ ʥʘʭʦʜʠʪʩʷ ʷʩʝʥʴ - ʦʪʤʝʯʝʥʦ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʩʫʭʦʩʪʦʡʥʳʭ ʠ ʩʫʭʦʚʝʨʰʠʥʥʳʭ ʜʝʨʝʚʴʝʚ. 

ʋʩʳʭʘʥʠʶ ʚʝʪʚʝʡ ʠ ʚʝʨʰʠʥʳ ʧʦʜʚʝʨʞʝʥ ʜʫʙ ʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʣʠʧʘ ʠ ʢʣʝʥ. ɺʦʟ-

ʤʦʞʥʘʷ ʧʨʠʯʠʥʘ - ʩʣʠʰʢʦʤ ʙʣʠʟʢʘʷ ʧʦʩʘʜʢʘ ʜʝʨʝʚʴʝʚ ʜʨʫʛ ʢ ʜʨʫʛʫ; ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʢʘ ʩʚʝʪʘ 

ʙʦʢʦʚʳʝ ʩʢʝʣʝʪʥʳʝ ʚʝʪʚʠ ʦʪʤʠʨʘʶʪ. ʂ ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʣʠʷʶʱʠʭ ʥʘ ʵʪʦʪ ʧʨʦʮʝʩʩ ʬʘʢʪʦʨʦʚ 

ʤʦʞʥʦ ʪʘʢʞʝ ʜʦʙʘʚʠʪʴ ʥʘʨʫʰʝʥʠʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ, ʘ ʪʘʢʞʝ ʟʘʙʦʣʝʚʘʥʠʷ ʢʦʨʥʝ-

ʚʦʡ ʩʠʩʪʝʤʳ. 

ʆʩʥʦʚʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʝʣʠ ʚ ʧʘʨʢʝ ʷʚʣʷʝʪʩʷ ʩʤʦʣʦʪʝʯʝʥʠʝ. ʀʟ 36 ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝ-

ʨʝʚʴʝʚ ʝʣʠ ʦʙʳʢʥʦʚʝʥʥʦʡ ʠ ʢʦʣʶʯʝʡ ʩʤʦʣʦʪʝʯʝʥʠʝ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʚ 24 ʩʣʫʯʘʷʭ, ʪ.ʝ. ʚ 67%. 

ʅʘʠʙʦʣʝʝ ʟʜʦʨʦʚʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʦʣʫʯʝʥʦ ʜʣʷ ʚʷʟʘ ʛʣʘʜ-

ʢʦʛʦ. ʋ ʵʪʦʡ ʧʦʨʦʜʳ ʠʟ ʧʦʚʨʝʞʜʝʥʠʡ ʧʨʝʦʙʣʘʜʘʶʪ ʜʚʦʡʥʘʷ ʚʝʨʰʠʥʘ ʠ ʠʩʢʨʠʚʣʝʥʠʝ ʩʪʚʦ-

ʣʘ; ʜʦʣʷ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʜʨʫʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʥʝʚʝʣʠʢʘ. 

ɺ ʮʝʣʦʤ ʜʨʝʚʝʩʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʨʘʟʥʳʭ ʧʦʨʦʜ ʚ ʧʘʨʢʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʨʝʜʥʠʤ ʢʣʘʩʩʦʤ 

ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʨʘʚʥʳʤ 1,9. ɺ ʥʘʠʣʫʯʰʝʤ ʩʦʩʪʦʷʥʠʠ ʥʘʭʦʜʷʪʩʷ ʚʷʟ ʛʣʘʜʢʠʡ, ʙʝʨʝʟʘ ʧʦ-

ʚʠʩʣʘʷ ʠ ʜʫʙ ʯʝʨʝʰʯʘʪʳʡ, ʚ ʥʘʠʭʫʜʰʝʤ - ̫ ʩʝʥʴ ʦʙʳʢʥʦʚʝʥʥʳʡ, ʠʚʘ ʢʦʟʴʷ ʠ ʢʣʝʥ ʦʩʪʨʦʣʠʩʪʳʡ. 
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ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʢʫʩʪʘʨʥʠʢʦʚ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʟʚʦʣʷʝʪ ʩʢʘʟʘʪʴ, 

ʯʪʦ ʥʘʠʣʫʯʰʝʝ ʩʦʩʪʦʷʥʠʝ ʫ ʢʠʟʠʣʴʥʠʢʘ ʙʣʝʩʪʷʱʝʛʦ, ʨʦʟʳ ʤʘʡʩʢʦʡ, ʩʠʨʝʥʠ ʦʙʳʢʥʦʚʝʥʥʦʡ 

ʠ ʚʝʥʛʝʨʩʢʦʡ ʠ ʩʧʠʨʝʠ ʜʫʙʨʘʚʢʦʣʠʩʪʥʦʡ. ɼʘʥʥʳʡ ʘʩʩʦʨʪʠʤʝʥʪ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʪ-

ʚʝʯʘʝʪ ʫʩʣʦʚʠʷʤ ʫʚʣʘʞʥʝʥʠʷ, ʫʩʪʦʡʯʠʚ ʢ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʥʘʛʨʫʟʢʘʤ ʠ ʘʪʤʦʩʬʝʨʥʦʤʫ ʟʘ-

ʛʨʷʟʥʝʥʠʶ. ʅʘʠʣʫʯʰʝʝ ʩʦʩʪʦʷʥʠʝ ʧʦʣʫʯʝʥʦ ʜʣʷ ʙʘʨʙʘʨʠʩʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ - 3,0 (ʢʫʩʪʘʨ-

ʥʠʢ ʠʤʝʝʪ ʙʦʣʝʝ 50 % ʩʫʭʠʭ ʩʫʯʴʝʚ ʚʩʣʝʜʩʪʚʠʝ ʟʘʪʝʥʝʥʠʷ ʧʦʣʦʛʦʤ ʜʝʨʝʚʴʝʚ) ʠ ʩʥʝʞʥʦʷ-

ʛʦʜʥʠʢʘ ʙʝʣʦʛʦ - 2,4 (ʢʫʩʪʘʨʥʠʢ ʥʘʭʦʜʠʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʠʟʙʳʪʦʯʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ). 

ʇʦʨʦʜʳ, ʫ ʢʦʪʦʨʳʭ ʢʣʘʩʩ ʩʦʩʪʦʷʥʠʷ ʚʳʰʝ (ʚʷʟ, ʙʝʨʝʟʘ, ʜʫʙ), ʦʢʘʟʘʣʠʩʴ ʙʦʣʝʝ ʫʩʪʦʡʯʠ-

ʚʳʤʠ ʢ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʤʫ ʨʝʞʠʤʫ ʧʘʨʢʘ, ʢ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʥʘʛʨʫʟʢʘʤ, ʘ ʪʘʢʞʝ ʟʘʛʨʷʟʥʝʥʠʶ 

ʚʦʟʜʫʭʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʪʠ ʚʠʜʳ ʧʝʨʩʧʝʢʪʠʚʥʳ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʚ ʦʟʝʣʝʥʝʥʠʠ ʧʘʨʢʘ. ʆʜʥʘʢʦ ʚʷʟ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʩ ʦʩʪʦʨʦʞʥʦʩʪʴʶ, ʧʦʩʢʦʣʴʢʫ 

ʦʥ ʤʦʞʝʪ ʧʦʚʨʝʞʜʘʪʴʩʷ ʛʦʣʣʘʥʜʩʢʦʡ ʙʦʣʝʟʥʴʶ ʚʷʟʘ, ʠʤʝʶʱʝʡ ʭʘʨʘʢʪʝʨ ʵʧʠʬʠʪʦʪʠʡ. 

ɼʣʷ ʜʘʥʥʳʭ ʫʩʣʦʚʠʡ ʫʚʣʘʞʥʝʥʠʷ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʜʭʦʜʷʪ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ 

ʠʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʣʦʤʢʘʷ. ɽʝ ʙʘʣʣ ʩʦʩʪʦʷʥʠʷ ʦʢʘʟʘʣʩʷ ʥʝʚʳʩʦʢʠʤ ʠʟ-ʟʘ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʚʦʟ-

ʨʘʩʪʘ ʵʪʦʡ ʧʦʨʦʜʳ (ʙʦʣʝʝ 70-80 ʣʝʪ). ʕʪʘ ʧʦʨʦʜʘ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʣʘʩʴ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʠ ʠ ʧʣʘʥʠʨʦʚʢʝ ʧʘʨʢʘ, ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʝʩʴʤʘ ʧʝʨʩʧʝʢʪʠʚʥʦ. ʆʩʦʙʝʥ-

ʥʦ ʜʝʢʦʨʘʪʠʚʥʘ ʠʚʘ ʙʝʣʘʷ ʬʦʨʤʘ ʩʝʨʝʙʨʠʩʪʘʷ ʠ ʠʚʘ ʣʦʤʢʘʷ ʬʦʨʤʘ ʰʘʨʦʚʠʜʥʘʷ. 

ʋʩʪʦʡʯʠʚʳ ʢ ʚʨʝʤʝʥʥʦʤʫ ʟʘʪʦʧʣʝʥʠʶ ʪʘʢʠʝ ʜʝʢʦʨʘʪʠʚʥʳʝ ʬʦʨʤʳ, ʢʘʢ ʦʣʴʭʘ ʩʝʨʘʷ 

ʨʘʩʩʝʯʝʥʥʦʣʠʩʪʥʘʷ ʠ ʪʦʧʦʣʴ ʧʠʨʘʤʠʜʘʣʴʥʳʡ. 

ʋ ʝʣʠ ʢʦʣʶʯʝʡ (ʬʦʨʤʘ ʛʦʣʫʙʘʷ) ʩʦʩʪʦʷʥʠʝ ʦʮʝʥʝʥʦ ʯʫʪʴ ʚʳʰʝ, ʯʝʤ ʫ ʝʣʠ ʦʙʳʢʥʦ-

ʚʝʥʥʦʡ, ʧʨʠ ʵʪʦʤ ʝʣʴ ʢʦʣʶʯʘʷ ʦʙʣʘʜʘʝʪ ʥʝʩʨʘʚʥʝʥʥʦ ʙʦʣʴʰʝʡ ʵʩʪʝʪʠʯʝʩʢʦʡ ʧʨʠʚʣʝʢʘ-

ʪʝʣʴʥʦʩʪʴʶ, ʙʦʣʝʝ ʩʠʣʴʥʳʤ ʨʦʩʪʦʤ ʠ ʙʦʣʴʰʝʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʪʦʪ ʚʠʜ 

ʜʦʣʞʝʥ ʥʘʡʪʠ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʙʫʜʫʱʝʤ. 

ʀʟ ʢʫʩʪʘʨʥʠʢʦʚ ʭʦʨʦʰʝʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʧʦʯʚʝʥʥʦ-ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤ ʠ ʘʥʪʨʦʧʦ-

ʛʝʥʥʳʤ ʬʘʢʪʦʨʘʤ ʦʙʣʘʜʘʶʪ ʢʘʨʘʛʘʥʘ ʜʨʝʚʦʚʠʜʥʘʷ, ʢʠʟʠʣʴʥʠʢ ʙʣʝʩʪʷʱʠʡ ʠ ʩʤʦʨʦʜʠʥʘ 

ʘʣʴʧʠʡʩʢʘʷ. ɺ ʙʫʜʫʱʝʤ ʵʪʠ ʧʦʨʦʜʳ ʤʦʞʥʦ ʩʤʝʣʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʧʨʠ ʧʦʜʙʦʨʝ ʘʩʩʦʨʪʠ-

ʤʝʥʪʘ ʜʣʷ ʧʦʜʩʘʜʦʢ. 

ɺ ʖʞʥʦ-ʇʨʠʤʦʨʩʢʦʤ ʧʘʨʢʝ ʦʪʤʝʯʝʥʘ ʪʦʣʴʢʦ ʦʜʥʘ ʢʫʨʪʠʥʘ ʠʟ ʭʝʥʦʤʝʣʝʩʘ ʷʧʦʥʩʢʦʛʦ. 

ɽʛʦ ʮʚʝʪʢʠ ʦʯʝʥʴ ʜʝʢʦʨʘʪʠʚʥʳ, ʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʝʛʦ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʥʝʙʣʘʛʦʧʨʠ-

ʷʪʥʳʤ ʬʘʢʪʦʨʘʤ ʵʪʦʪ ʢʫʩʪʘʨʥʠʢ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʙʦʣʴʰʠʭ ʦʙʲʝʤʘʭ. ʀʟ ʢʨʘʩʠʚʦʮʚʝ-

ʪʫʱʠʭ ʢʫʩʪʘʨʥʠʢʦʚ ʪʘʢʞʝ ʨʝʢʦʤʝʥʜʫʝʤ ʯʫʙʫʰʥʠʢ ʚʝʥʝʯʥʳʡ, ʢʦʪʦʨʳʡ ʢʨʦʤʝ ʜʝʢʦʨʘʪʠʚ-

ʥʦʛʦ ʮʚʝʪʝʥʠʷ ʦʙʣʘʜʘʝʪ ʧʨʠʷʪʥʳʤ ʘʨʦʤʘʪʦʤ. 

ɺʳʚʦʜʳ ʧʦ ʖʞʥʦ-ʇʨʠʤʦʨʩʢʦʤʫ ʧʘʨʢʫ. 

1. ʖʞʥʦ-ʇʨʠʤʦʨʩʢʠʡ ʧʘʨʢ ʷʚʣʷʝʪʩʷ ʤʝʩʪʦʤ ʢʫʣʴʪʫʨʥʦʛʦ ʦʪʜʳʭʘ ʛʦʨʦʞʘʥ. ʇʦʵʪʦʤʫ 

ʨʘʟʨʘʙʦʪʢʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʦʜʜʝʨʞʘʥʠʶ ʝʛʦ ʥʘʩʘʞʜʝʥʠʡ ʚ ʫʩʪʦʡʯʠʚʦʤ, ʵʩʪʝʪʠʯʝʩʢʠ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʦʯʝʥʴ ʚʘʞʥʘ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʦʙʣʠʢʘ ʛʦʨʦʜʘ. 

2. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʚʳʜʝʣʝʥʦ 3 ʪʠʧʘ ʞʠʚʦʛʦ 

ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ - ʩʦʨʥʦ-ʩʫʜʫʙʨʘʚʥʳʡ (ʠʥʜʠʮʠʨʫʝʪ ʙʦʛʘʪʳʝ ʩʚʝʞʠʝ ʠ ʚʣʘʞʥʳʝ ʧʦʯʚʳ 

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʧʘʨʢʦʚ), ʣʫʛʦʚʦʟʣʘʢʦʚʳʡ (ʠʥʜʠʢʘʪʦʨ ʩʚʝʞʝʣʫʛʦʚʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʠ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʙʦʛʘʪʳʭ ʜʝʨʥʦʚʳʭ ʧʦʯʚ), ʠ ʚʣʘʞʥʦʪʨʘʚʥʳʡ (ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʤʝʨʝʥʥʦ-ʚʣʘʞʥʳʭ ʙʦ-

ʛʘʪʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʧʨʦʪʦʯʥʦʛʦ ʨʷʜʘ ʟʘʙʦʣʘʯʠʚʘʥʠʷ). ʅʘ ʚʩʝʭ ʫʯʘʩʪʢʘʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʪʦʡ 

ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʠʥʜʠʢʘʪʦʨʳ ʩʚʝʞʠʭ ʠ ʚʣʘʞʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʛʘʪʳʭ ʧʦʯʚ; ʱʫʯʢʘ ʜʝʨʥʠ-

ʩʪʘʷ ʠ ʣʠʩʦʭʚʦʩʪ ʣʫʛʦʚʦʡ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʝʨʝʜʢʦ ʢʠʩʣʳʝ, ʚʣʘʞʥʳʝ ʜʝʨʥʦʚʳʝ ʧʦʯʚʳ. ʅʘ ʦʩʥʦʚʝ 

ʠʥʜʠʢʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʧʦ ʞʠʚʦʤʫ ʥʘʧʦʯʚʝʥʥʦʤʫ ʧʦʢʨʦʚʫ ʤʳ ʨʝʢʦʤʝʥʜʫʝʤ ʧʨʦ-

ʚʝʩʪʠ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʛʠʜʨʦʤʝʣʠʦʨʘʪʠʚʥʦʡ ʩʝʪʠ (ʧʦ ʦʪʜʝʣʴʥʦʤʫ ʧʨʦʝʢʪʫ) ʥʘ ʫʯʘʩʪʢʘʭ ʩ ʚʣʘʞ-

ʥʦʪʨʘʚʥʳʤ ʪʠʧʦʤ ʞʠʚʦʛʦ ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ. ʅʘ ʫʯʘʩʪʢʘʭ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʩʦʨʥʦ-

ʨʫʜʝʨʘʣʴʥʳʭ ʪʨʘʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʨʝʛʫʣʷʨʥʦʝ ʩʢʘʰʠʚʘʥʠʝ ʪʨʘʚʦʩʪʦʷ ʩ ʮʝʣʴʶ ʠʩʪʨʝʙ-

ʣʝʥʠʷ ʩʦʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʫʭʫʜʰʘʶʱʠʭ ʝʝ ʵʩʪʝʪʠʯʝʩʢʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ. 
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3. ɺ ʧʨʦʮʝʩʩʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 11 ʚʠʜʦʚ ʜʝʨʝʚʴʝʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʧʨʝʦʙ-

ʣʘʜʘʶʪ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʝ (ʜʫʙ, ʚʷʟ ʛʣʘʜʢʠʡ, ʣʠʧʘ ʤʝʣʢʦʣʠʩʪʥʘʷ, ʢʣʝʥ ʦʩʪʨʦʣʠʩʪʥʳʡ). 

4. ɸʥʘʣʠʟ ʩʪʦʷʥʠʷ ʜʨʝʚʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʧʘʨʢʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʡ ʚʳʙʦ-

ʨʦʯʥʦʡ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʜʨʝʚʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʯʪʦ ʩʨʝʜʥʝʝ ʩʦʩʪʦʷʥʠʝ ʚ ʮʝʣʦʤ ʧʦ ʧʘʨʢʫ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ 1,9, ʪ.ʝ. ʦʩʣʘʙʣʝʥʥʦʝ. ɺʷʟ, ʙʝʨʝʟʘ ʠ ʜʫʙ ʦʢʘʟʘʣʠʩʴ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʤʠ ʢ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʤʫ ʨʝʞʠʤʫ ʜʘʥʥʦʛʦ ʧʘʨʢʘ, ʢ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʥʘʛʨʫʟʢʘʤ, ʘ ʪʘʢʞʝ ʟʘʛʨʷʟʥʝ-

ʥʠʶ ʚʦʟʜʫʭʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ. 

5. ʆʩʥʦʚʥʳʤʠ ʧʦʚʨʝʞʜʝʥʠʷʤʠ ʚ ʧʘʨʢʝ ʷʚʣʷʶʪʩʷ: ʜʚʦʡʥʳʝ ʚʝʨʰʠʥʳ, ʥʝʨʘʚʥʦʙʦʢʦʩʪʴ 

ʠ ʟʘʪʝʥʝʥʠʝ ʢʨʦʥʳ, ʫʩʳʭʘʥʠʝ ʥʠʞʥʠʭ ʚʝʪʚʝʡ, ʫ ʭʚʦʡʥʳʭ ʧʦʨʦʜ - ʩʤʦʣʦʪʝʯʝʥʠʝ. 

 

2. ʇʨʠʤʦʨʩʢʠʡ ʧʘʨʢ ʇʦʙʝʜʳ 

ɺ ʧʘʨʢʝ ʧʨʦʠʟʨʘʩʪʘʝʪ 58 ʚʠʜʦʚ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʠ 85 ʚʠʜʦʚ ʢʫʩʪʘʨʥʠʢʦʚ. 

ʆʜʥʘʢʦ ʫʞʝ ʧʨʠ ʟʘʢʣʘʜʢʝ ʧʘʨʢʘ ʙʳʣʠ ʜʦʧʫʱʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʰʠʙʢʠ: ʧʘʨʢ ʩʦʟʜʘʚʘʣ-

ʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩ ʥʘʣʠʯʠʝʤ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʤʫʩʦʨʘ, ʧʦʜʩʳʧʢʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʝʩʪʝʩʪʚʝʥ-

ʥʳʭ ʧʦʯʚ ʘʣʣʶʚʠʘʣʴʥʦ-ʛʣʝʝʚʳʭ ʠ ʘʣʣʶʚʠʘʣʴʥʦ-ʛʣʝʝʚʘʪʦ-ʞʝʣʝʟʠʩʪʳʭ ʠʣʣʶʚʠʘʣʴʥʳʭ ʧʝʩ-

ʢʦʚ ʧʦʜʥʷʣʘ ʪʝʨʨʠʪʦʨʠʶ ʠ ʧʦʥʠʟʠʣʘ ʫʨʦʚʝʥʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʜʦ 1-1,5 ʤʝʪʨʦʚ, ʧʨʠ ʧʦʩʘʜʢʝ 

ʨʘʩʪʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʥʝʧʨʠʛʦʜʥʳʡ, ʙʠʦʮʝʥʦʟʳ ʙʳʣʠ ʧʝʨʝʛʨʫʞʝʥʳ ʙʳʩʪʨʦʨʘʩʪʫʱʠʤʠ 

ʧʦʨʦʜʘʤ, ʚ ʧʘʨʢʝ ʤʘʣʦ ʦʪʢʨʳʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʧʦʩʘʜʢʠ ʨʘʩʪʝʥʠʡ ʟʘʯʘʩʪʫʶ ʭʘʦʪʠʯʥʳ, ʜʝʨʝ-

ʚʴʷ ʩʙʣʠʞʝʥʳ ʧʨʠ ʧʦʩʘʜʢʝ, ʩʦʩʪʘʚ ʧʨʦʝʢʪʘ. ʆʥʠ ʧʨʠʚʝʣʠ ʢ ʩʣʝʜʫʶʱʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ: ʦʩ-

ʣʘʙʣʝʥʠʝ ʜʨʝʚʝʩʥʳʭ ʠ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʨʘʩʪʝʥʠʡ, ʥʘʧʘʜʝʥʠʝ ʥʘ ʥʠʭ ʥʘʩʝʢʦʤʳʭ, ʛʨʠʙʥʳʭ ʠ 

ʚʠʨʫʩʥʳʭ ʙʦʣʝʟʥʝʡ, ʛʠʙʝʣʴ ʦʪʜʝʣʴʥʳʭ ʨʘʩʪʝʥʠʡ ʵʢʦʩʠʩʪʝʤʳ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʩʣʝʜʦʚʘʥʠʷ ʚ ʇʨʠʤʦʨʩʢʦʤ ʧʘʨʢʝ ʷʩʥʦ, ʯʪʦ ʩʨʝʜʠ ʥʠʭ ʧʨʝʦʙʣʘʜʘʶʪ 

ʢʣʝʥ ʦʩʪʨʦʣʠʩʪʥʳʡ (13,6 %), ʙʝʨʝʟʘ (12,5 %), ʝʣʴ (11,9 %), ʜʫʙ (11,6 %). 

ʇʨʠ ʦʮʝʥʢʝ ʩʪʝʧʝʥʠ ʦʩʣʘʙʣʝʥʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʧʦʨʦʜ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʭʫʜʰʝʤ ʩʦʩʪʦʷ-

ʥʠʠ ʥʘʭʦʜʷʪʩʷ ʠʚʘ (ʙʘʣʣ 3,1), ʪʦʧʦʣʴ, ʜʫʙ, ʣʠʩʪʚʝʥʥʠʮʘ (2,5), ʧʠʭʪʘ, ʙʦʷʨʳʰʥʠʢ (2,7), ʦʩʠʥʘ 

(2,6). ɺ ʮʝʣʦʤ, ʢʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 2, ʩʨʝʜʥʠʡ ʙʘʣʣ ʩʦʩʪʦʷʥʠʷ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʥʘʩʘʞʜʝʥʠʡ 

ʩʦʩʪʘʚʣʷʝʪ 2,0, ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʠʭ ʢʘʢ ʦʩʣʘʙʣʝʥʥʳʝ. ʆʮʝʥʢʘ ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʦʪ-

ʜʝʣʴʥʳʭ ʪʠʧʦʚ ʧʦʚʨʝʞʜʝʥʠʡ ʥʘʥʦʩʠʤʳʭ ʥʘʩʝʢʦʤʳʤʠ ʠ ʢʣʝʱʘʤʠ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʳ ʦʙʲʝʜʘʥʠʝ ʣʠʩʪʴʝʚ ʜʝʬʦʣʠʘʥʪʘʤʠ ʠ ʧʦʚʨʝʞʜʝʥʠʝ ʠʭ ʤʠʥʠʨʫʶʱʠʤʠ ʥʘʩʝʢʦʤʳ-

ʤʠ. ɻʘʣʣʦʦʙʨʘʟʦʚʘʪʝʣʠ, ʩʪʚʦʣʦʚʳʝ ʥʘʩʝʢʦʤʳʝ ʚʩʪʨʝʯʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ. 

ʅʘʠʙʦʣʝʝ ʩʠʣʴʥʦ ʦʙʲʝʜʝʥʳ ʢʨʦʥʳ ʜʫʙʘ. ʆʩʥʦʚʥʳʤ ʚʠʥʦʚʥʠʢʦʤ ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ ʟʝʣʝ-

ʥʘʷ ʜʫʙʦʚʘʷ ʣʠʩʪʦʚʝʨʪʢʘ, ʯʠʩʣʝʥʥʦʩʪʴ ʢʦʪʦʨʦʡ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʦʩʣʘ ʚ ʵʪʦʤ ʛʦʜʫ. ʏʘʩʪʦ 

ʚʩʪʨʝʯʘʝʪʩʷ ʦʙʲʝʜʘʥʠʝ ʢʨʦʥ ʥʘ ʙʝʨʝʟʝ, ʚʷʟʘʭ, ʣʠʧʝ, ʦʜʥʘʢʦ ʩʪʝʧʝʥʴ ʜʝʬʦʣʠʘʮʠʠ ʥʝʟʥʘʯʠ-

ʪʝʣʴʥʘʷ. ʆʩʥʦʚʥʳʤʠ ʚʨʝʜʠʪʝʣʷʤ ʟʜʝʩʴ ʷʚʣʷʶʪʩʷ ʩʦʚʢʠ, ʧʷʜʝʥʠʮʳ, ʧʠʣʠʣʴʱʠʢʠ. ʏʠʩʣʝʥ-

ʥʦʩʪʴ ʠʭ ʥʝʟʥʘʯʠʪʝʣʴʥʘ ʠ ʥʘʥʦʩʠʤʳʝ ʠʤʠ ʧʦʚʨʝʞʜʝʥʠʷ ʥʦʩʷʪ ʬʦʥʦʚʳʡ ʭʘʨʘʢʪʝʨ. 

ʆʩʥʦʚʥʳʝ ʪʠʧʳ ʙʦʣʝʟʥʝʡ, ʦʪʤʝʯʝʥʥʳʝ ʚ ʇʨʠʤʦʨʩʢʦʤ ʧʘʨʢʝ: ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʟʜʝʩʴ 

ʩʪʦʷʪ ʛʥʠʣʠ, ʚʪʦʨʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʥʝʢʨʦʟʳ, ʥʘ ʪʨʝʪʴʝʤ ʤʝʩʪʝ - ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʨʘʢʘ. 

ʊʘʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʙʦʣʝʟʥʝʡ ʚʧʦʣʥʝ ʟʘʢʦʥʦʤʝʨʥʦ, ʪ.ʢ. ʩʪʘʨʳʝ ʠʣʠ ʦʩʣʘʙʣʝʥʥʳʝ ʜʝʨʝʚʴʷ 

ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʦʨʘʞʘʶʪʩʷ ʠʤʝʥʥʦ ʛʥʠʣʷʤʠ ʥʝʢʨʦʟʘʤʠ. ʆʩʦʙʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʚʳʩʦ-

ʢʫʶ ʩʪʝʧʝʥʴ ʧʦʨʘʞʝʥʠʷ ʣʠʩʪʚʳ ʜʫʙʘ ʤʫʯʥʠʩʪʦ-ʨʦʩʷʥʳʤʠ ʛʨʠʙʘʤʠ. ʕʪʦ ʩʣʝʜʩʪʚʠʝ ʜʝʬʦ-

ʣʠʘʮʠʠ ʢʨʦʥ ʛʫʩʝʥʠʮʘʤʠ ʣʠʩʪʦʚʝʨʪʢʠ ʠ ʧʦʷʚʣʝʥʠʝ ʚʪʦʨʠʯʥʦʡ ʣʠʩʪʚʳ, ʢʦʪʦʨʘʷ ʠ ʙʳʣʘ ʧʦ-

ʨʘʞʝʥʘ ʤʫʯʥʠʩʪʦʡ ʨʦʩʦʡ. ɻʥʠʣʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʭ ʪʦʧʦʣʷʭ, ʠʚʘʭ, ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʶʪʩʷ ʦʥʠ ʥʘ ʢʣʝʥʝ, ʨʷʙʠʥʝ, ʜʫʙʝ. 

ɺʳʚʦʜʳ ʧʦ ʇʨʠʤʦʨʩʢʦʤʫ ʧʘʨʢʫ ʇʦʙʝʜʳ. 

ɺ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʦʩʣʘʙʣʝʥʠʷ ʥʘʩʘʞʜʝʥʠʡ ʇʨʠʤʦʨʩʢʦʛʦ ʧʘʨʢʘ ʷʚ-

ʣʷʶʪʩʷ ʧʦʯʚʝʥʥʦ-ʛʨʫʥʪʦʚʳʝ ʫʩʣʦʚʠʷ, ʫʣʫʯʰʠʪʴ ʠʭ ʩʦʩʪʦʷʥʠʝ ʤʦʞʥʦ ʣʠʰʴ ʧʨʦʚʝʜʝʥʠʝʤ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʘʨʢʘ ʩ ʦʩʫʱʝʩʪʚʣʝʥʠʝʤ ʧʨʠʚʦʜʠʤʳʭ ʥʠʞʝ ʨʝʢʦʤʝʥʜʘʮʠʡ. 

1. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʧʘʨʢʘ ʤʘʣʦ ʧʨʠʛʦʜʝʥ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʩ-

ʪʘ ʠ ʨʘʟʚʠʪʠʷ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. ʇʦʚʝʨʭʥʦʩʪʥʦʝ ʦʛʣʝʝʥʠʝ ʦʙʨʘʟʦʚʘʣʦʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ 
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ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʧʘʨʢʘ. ʀʩʢʣʶʯʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʎʝʥʪʨʘʣʴʥʘʷ ʘʣʣʝʷ, ʢʦʪʦʨʘʷ ʧʨʠ-

ʧʦʜʥʷʪʘ ʥʘʜ ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʥʝʡ ʪʝʨʨʠʪʦʨʠʝʡ. ʆʜʥʘʢʦ ʵʪʘ çʧʨʠʧʦʜʥʷʪʦʩʪʴè ʧʨʠʚʝʣʘ ʢ ʝʱʝ 

ʙʦʣʴʰʝʤʫ ʟʘʩʪʦʶ ʚʣʘʛʠ ʥʘ ʛʨʘʥʠʯʘʱʠʭ ʩ ʥʝʡ ʫʯʘʩʪʢʘʭ. ʎʝʥʪʨʘʣʴʥʘʷ ʘʣʣʝʷ ʷʚʣʷʝʪʩʷ ʢʘʢ 

ʙʳ ʜʘʤʙʦʡ ʠ ʥʝ ʧʨʦʧʫʩʢʘʝʪ ʚʦʜʫ. ʇʦʵʪʦʤʫ ʥʘ ʩʦʩʝʜʥʠʭ ʩ ʎʝʥʪʨʘʣʴʥʦʡ ʘʣʣʝʝʡ ʛʘʟʦʥʘʭ 

ʧʦʷʚʠʣʘʩʴ ʚ ʥʘʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ ʦʩʦʢʘ ʄʝʣʢʠʝ ʠ ʫʟʢʠʝ ʢʘʥʘʚʢʠ, ʚʝʜʫʱʠʝ ʦʪ ʛʘʟʦʥʦʚ ʢʦ 

ʚʪʦʨʦʤʫ ʩʝʚʝʨʥʦʤʫ ʧʨʫʜʫ ʷʚʥʦ ʥʝ ʩʧʨʘʚʣʷʝʪʩʷ ʩ ʠʟʙʳʪʢʦʤ ʚʣʘʛʠ. ʆʩʫʰʠʪʝʣʴʥʳʝ ʢʘʥʘʚʳ ʚ 

ʧʘʨʢʝ ʟʘʨʦʩʣʠ ʪʨʘʚʦʡ ʠ ʥʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʩʙʨʦʩʘ ʚʦʜʳ ʠʟ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʦʚ ʧʦʯʚʳ. ʇʝ-

ʨʝʫʚʣʘʞʥʝʥʠʝ ʧʦʯʚʳ ʧʨʠʚʝʣʦ ʢ ʦʪʤʠʨʘʥʠʶ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʝʨʝʚʴʝʚ 

ʅʝʦʙʭʦʜʠʤʦ ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʧʨʦʚʝʩʪʠ ʨʝʩʪʘʚʨʘʮʠʶ ʚ ʧʘʨʢʝ. ʇʨʠ ʨʝʩʪʘʚʨʘʮʠʠ 

ʧʘʨʢʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ: ʚʦʩʩʪʘʥʦʚʠʪʴ ʨʝʢʫ ʏʫʭʦʥʢʫ, ʯʪʦ ʧʦ-

ʟʚʦʣʠʪ ʩʦʝʜʠʥʠʪʴ ʄʘʣʫʶ ʠ ʉʨʝʜʥʶʶ ʅʝʚʢʫ ʠ ʩʙʨʦʩʠʪʴ ʯʘʩʪʴ ʚʣʘʛʠ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ. 

ʇʨʦʚʝʩʪʠ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʦʩʫʰʠʪʝʣʴʥʳʭ ʢʘʥʘʚ. ʅʝʦʙʭʦʜʠʤʦ ʧʨʦʣʦʞʠʪʴ ʥʦʚʳʝ ʢʘʥʘʚʳ ʠ 

ʩʦʟʜʘʪʴ ʦʩʫʰʠʪʝʣʴʥʫʶ ʩʝʪʴ ʪʘʢ, ʯʪʦʙʳ ʠʟʣʠʰʢʠ ʚʦʜʳ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʧʨʫʜʦʚ ʫʭʦʜʠʣʠ ʚ 

ʉʨʝʜʥʶʶ ʠ ʄʘʣʫʶ ʅʝʚʢʫ, ʢʘʢ ʵʪʦ ʙʳʣʦ ʩʜʝʣʘʥʦ ʥʘ ɽʣʘʛʠʥʦʤ ʦʩʪʨʦʚʝ.  

2. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʤʦʱʥʦʩʪʠ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ, ʩʦʭʨʘʥʷʪʴ ʥʘ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʣʠʩʪʦʚʦʡ ʦʧʘʜ. ʅʘ ʛʘʟʦʥʘʭ ʩʣʝʜʫʝʪ ʚʳʩʝʚʘʪʴ ʚʠʢʦ-ʦʚʩʷʥʫʶ ʩʤʝʩʴ, ʢʣʝʚʝʨ ʠ 

ʩʦʟʜʘʚʘʪʴ ʢʫʨʪʠʥʳ ʠʟ ʣʶʧʠʥʘ. ʃʶʧʠʥ ʭʦʨʦʰʦ ʨʘʩʪʝʪ ʥʘ ʧʦʯʚʘʭ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʞʝ-

ʣʝʟʘ ʠ ʣʝʛʢʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ɻʘʟʦʥʳ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʦʷʥʥʦ ʧʦʜʢʘʰʠʚʘʪʴ ʠ ʪʨʘʚʷ-

ʥʫʶ ʤʫʢʫ ʨʘʩʩʝʠʚʘʪʴ ʧʦ ʛʘʟʦʥʘʤ. ʃʶʧʠʥ, ʢʣʝʚʝʨ ʠ ʚʠʢʘ ʙʫʜʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʥʘʢʦʧʣʝʥʠʶ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʟʦʪʘ ʚ ʧʦʯʚʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʣʝʚʝʨ ʥʘ ʛʘʟʦʥʘʭ ʚʩʪʨʝʯʘʝʪʩʷ ʨʝʜʢʦ. ɼʣʷ 

ʣʫʯʰʝʛʦ ʨʘʟʚʠʪʠʷ ʢʣʫʙʝʥʴʢʦʚʳʭ ʙʘʢʪʝʨʠʡ - ʬʠʢʩʘʪʦʨʦʚ ʘʟʦʪʘ, ʩʝʤʝʥʘ ʣʶʧʠʥʘ, ʢʣʝʚʝʨʘ, ʚʠʢʠ 

ʥʫʞʥʦ ʦʙʨʘʙʦʪʘʪʴ ʤʦʣʠʙʜʘʪʦʤ ʘʤʤʦʥʠʷ ʠʟ ʨʘʩʯʝʪʘ ʧʦ ɼɺ 25-50 ʛ ʥʘ ʛʝʢʪʘʨʥʫʶ ʥʦʨʤʫ ʩʝʤʷʥ. 

ɼɺ 50 %, ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ ʥʘʜʦ 50-100 ʛ ʥʘ ʛʝʢʪʘʨʥʫʶ ʥʦʨʤʫ ʩʝʤʷʥ. 

3. ɺʩʶ ʧʦʯʚʫ ʚ ʧʘʨʢʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʠʟʚʝʩʪʢʦʚʘʪʴ ʜʦʣʦʤʠʪʦʚʦʡ ʤʫʢʦʡ, ʢʦʪʦʨʘʷ 

ʩʦʜʝʨʞʠʪ ʢʘʣʴʮʠʡ ʠ ʤʘʛʥʠʡ (80 % ʉʘʆ ʠ 20 % ʄgʆ) ʄʘʛʥʠʡ ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ ʤʦʨʦʟʦ-

ʫʩʪʦʡʯʠʚʦʩʪʴ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʂʨʝʩʪʦʚʩʢʦʛʦ ʦʩʪʨʦʚʘ, 

ʪ.ʢ. ʦʥ ʚʳʜʚʠʥʫʪ ʚ ʌʠʥʩʢʠʡ ʟʘʣʠʚ ʟʥʘʯʠʪʝʣʴʥʦ ʜʘʣʴʰʝ, ʯʝʤ ʜʨʫʛʠʝ ʦʩʪʨʦʚʘ ʜʝʣʴʪʳ ʅʝʚʳ, 

ʧʦʵʪʦʤʫ ʧʦʩʘʜʢʠ ʥʝ ʟʘʱʠʱʝʥʳ ʦʪ ʚʝʪʨʘ. ʀʟʚʝʩʪʢʦʚʘʪʴ ʥʘʜʦ ʦʜʠʥ ʨʘʟ ʚ 8-10 ʣʝʪ. ɼʦʟʫ ʩʣʝ-

ʜʫʝʪ ʦʧʨʝʜʝʣʷʪʴ ʧʦ ʧʦʣʥʦʡ ʛʠʜʨʦʣʠʪʠʯʝʩʢʦʡ ʢʠʩʣʦʪʥʦʩʪʠ. ʅʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʥʝʦʙʭʦʜʠ-

ʤʦ ʚʥʝʩʪʠ ʢʘʣʠʡʥʳʝ ʠ ʢʦʤʧʣʝʢʩʥʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ.  
 

3. ʇʘʨʢ 300-ʣʝʪʠʷ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ 

ʅʘʩʘʞʜʝʥʠʷ ʧʘʨʢʘ ʩʦʟʜʘʚʘʣʠʩʴ ʚ ʜʚʝ ʦʯʝʨʝʜʠ. ʇʝʨʚʘʷ ʦʯʝʨʝʜʴ - ʧʦʩʘʜʢʠ 1995-1996 

ʛʦʜʘ, ʚʪʦʨʘʷ ʦʯʝʨʝʜʴ - ʧʦʩʘʜʢʠ 1997-1998 ʛʦʜʦʚ. ɺ ʩʠʣʫ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʡ ʧʨʠʞʠʚʘʝ-

ʤʦʩʪʴ ʤʦʣʦʜʳʭ ʧʦʩʘʜʦʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʘʨʢʘ ʥʝ ʚʩʝʛʜʘ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ. 

ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʜʝʪʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʚ ʧʘʨʢʝ 300-ʣʝʪʠʷ ʛ. ʉʘʥʢʪ ʇʝ-

ʪʝʨʙʫʨʛʘ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʥʘ ʧʣʦʱʘʜʠ 23,5 ʛʘ, ʙʳʣʠ ʫʯʪʝʥʳ 992 ʜʝʨʝʚʘ ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ ʠ 

61 - ʭʚʦʡʥʳʭ, 4884 ʵʢʟʝʤʧʣʷʨʘ ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʫʩʪʘʨʥʠʢʦʚ. ʇʨʠ ʩʦʟʜʘʥʠʠ ʧʝʨʚʦʡ ʦʯʝʨʝʜʠ 

ʧʦʩʘʜʦʢ (1995-1996 ʛʛ.) ʥʘʠʙʦʣʴʰʠʡ ʦʪʧʘʜ ʥʘʙʣʶʜʘʣʩʷ ʫ ʣʠʧʳ (59,4 %) ʠ ʙʝʨʝʟʳ (19,3 %), 

ʚ ʮʝʣʦʤ ʦʪʧʘʜ ʩʦʩʪʘʚʠʣ 18 % ʦʪ ʚʳʩʘʞʝʥʥʳʭ ʨʘʩʪʝʥʠʡ. ʇʦʩʘʜʢʠ II  ʦʯʝʨʝʜʠ (1997-1998 ʛʛ.) 

ʠʤʝʣʠ ʭʫʜʰʫʶ ʧʨʠʞʠʚʘʝʤʦʩʪʴ. ʆʙʱʠʡ ʦʪʧʘʜ ʩʦʩʪʘʚʠʣ 25,6 %, ʧʨʠ ʵʪʦʤ ʙʦʣʴʰʠʥʩʪʚʦ 

ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʠʤʝʣʠ ʦʪʧʘʜ ʦʪ 11 ʜʝ 22 %. ɺ ʩʨʝʜʥʝʤ ʦʪʧʘʜ ʟʘ ʵʪʠ ʛʦʜʳ ʩʦʩʪʘʚʠʣ 

20,9 %. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʠʡ ʦʪʧʘʜ ʙʳʣ ʫ ʣʠʧʳ (39,4%) ʠ ʙʝʨʝʟʳ 20,2 %).  

ʆʪʧʘʜ ʢʫʩʪʘʨʥʠʢʦʚ ʧʨʠ ʩʦʟʜʘʥʠʠ I ʦʯʝʨʝʜʠ ʧʘʨʢʘ: ʩʦʩʪʘʚʠʣ 3,6 %, ʧʨʠ ʵʪʦʤ ʚ ʦʩʥʦʚ-

ʥʦʤ ʧʦʛʠʙʣʠ ʙʘʨʙʘʨʠʩ ʊʫʥʙʝʨʛʘ (59,8 %) ʠ ʩʠʨʝʥʴ ʚʝʥʛʝʨʩʢʘʷ (23,4 %). ʇʨʠ ʩʦʟʜʘʥʠʠ II  

ʦʯʝʨʝʜʠ ʪʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʙʦʣʴʰʦʡ ʦʪʧʘʜ (27,9 %), ʧʨʠ ʵʪʦʤ ʧʦʯʪʠ ʚʩʝ ʚʠʜʳ ʢʫʩʪʘʨʥʠ-

ʢʦʚ ʠʤʝʶʪ ʧʣʦʭʫʶ ʧʨʠʞʠʚʘʝʤʦʩʪʴ. ʆʩʦʙʝʥʥʦ ʤʥʦʛʦ ʧʦʛʠʙʣʦ ʢʫʩʪʦʚ ʨʦʟʳ ʤʦʨʱʠʥʠʩʪʦʡ 

(42,6 %). ʉʫʤʤʘʨʥʳʡ ʦʪʧʘʜ ʢʫʩʪʘʨʥʠʢʦʚ ʟʘ ʧʝʨʠʦʜ ʩʦʟʜʘʥʠʷ ʧʘʨʢʘ ʩʦʩʪʘʚʠʣ 17,6 %. 

ɸʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʩʦʩʪʦʷʥʠʷ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ. ʆʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʧʦʨʦʜ ʦʩʣʘʙʣʝʥʥʦʝ, ʧʨʝʦʙʣʘʜʘʝʪ 
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2 ʢʘʪʝʛʦʨʠʷ ʩʦʩʪʦʷʥʠʷ. ʅʝʩʢʦʣʴʢʦ ʣʫʯʰʝ ʯʫʚʩʪʚʫʶʪ ʩʝʙʷ ʜʫʙ, ʩʦʩʥʘ ʠ ʣʠʩʪʚʝʥʥʠʮʘ, ʦʜʥʘ-

ʢʦ ʜʦʣʷ ʵʪʠʭ ʧʦʨʦʜ ʥʝʟʥʘʯʠʪʝʣʴʥʘ ʠ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʜʦʩʪʦʚʝʨʥʳ. 

ʋ ʢʫʩʪʘʨʥʠʢʦʚ ʪʘʢʞʝ ʧʨʝʦʙʣʘʜʘʝʪ 2 ʢʘʪʝʛʦʨʠʷ ʩʦʩʪʦʷʥʠʷ. ʇʨʠ ʵʪʦʤ ʥʝʩʢʦʣʴʢʦ ʣʫʯʰʝ 

ʯʫʚʩʪʚʫʝʪ ʩʝʙʷ ʙʘʨʙʘʨʠʩ ʦʙʳʢʥʦʚʝʥʥʳʡ, ʢʠʟʠʣʴʥʠʢ ʙʣʝʩʪʷʱʠʡ, ʨʦʟʘ ʤʦʨʱʠʥʠʩʪʘʷ ʦʢʦʣʦ 

ʩʧʦʨʪʠʚʥʳʭ ʧʣʦʱʘʜʦʢ. 

ɸʥʘʣʠʟ ʵʩʪʝʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ ʚ ʧʘʨʢʝ 300-ʣʝʪʠʷ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʣʠʰʴ 9,9 % ʠʟ ʥʠʭ ʠʤʝʶʪ ʚʳʩʦʢʠʡ ʙʘʣʣ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 21,9 % 

ʜʝʨʝʚʴʝʚ ʫʛʥʝʪʝʥʳ, ʘ 8,7 % ʠʟ ʥʠʭ ʥʘʭʦʜʷʪʩʷ ʥʘ ʛʨʘʥʠ ʫʩʳʭʘʥʠʷ.  

ʉʨʝʜʠ ʢʫʩʪʘʨʥʠʢʦʚ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ ʚʥʝʰʥʠʡ ʚʠʜ ʠʤʝʶʪ 25,7 %, ʩʠʣʴʥʦ ʫʛʥʝʪʝ-

ʥʳ 15,9 %, ʠ 21,7 % ʥʘʭʦʜʷʪʩʷ ʥʘ ʛʨʘʥʠ ʛʠʙʝʣʠ. 

ɺʳʚʦʜʳ ʧʦ ʧʘʨʢʫ 300-ʣʝʪʠʷ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ. 

1. ʇʨʠʯʠʥʘ ʧʣʦʭʦʡ ʧʨʠʞʠʚʘʝʤʦʩʪʠ ʢʫʩʪʘʨʥʠʢʦʚ ʚ ʧʣʦʭʦʤ ʧʦʩʘʜʦʯʥʦʤ ʤʘʪʝʨʠʘʣʝ, 

ʣʠʙʦ - ʚ ʧʣʦʭʠʭ ʫʩʣʦʚʠʷʭ ʨʦʩʪʘ ʜʣʷ ʨʘʩʪʝʥʠʡ ʚ ʩʘʤʦʤ ʧʘʨʢʝ. ʂʘʢ ʧʦʢʘʟʘʣʠ ʧʦʯʚʝʥʥʳʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟ ʦʙʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʘʨʢʘ ʙʦʣʴʰʠʥʩʪʚʫ ʚʳʩʘʞʝʥ-

ʥʳʭ ʟʜʝʩʴ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʧʦʨʦʜ ʜʘʥʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠ ʵʜʘʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 

ʥʝ ʧʦʜʭʦʜʷʪ. ʄʦʞʥʦ ʚʳʩʢʘʟʘʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʧʣʦʭʦʡ ʧʨʠ-

ʞʠʚʘʝʤʦʩʪʠ ʷʚʣʷʶʪʩʷ, ʚʝʨʦʷʪʥʦ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ, ʚ ʢʦʪʦʨʳʭ ʥʘʭʦʜʷʪʩʷ ʜʘʥʥʳʝ 

ʧʦʩʘʜʢʠ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʧʦʯʚʝʥʥʳʝ ʫʩʣʦʚʠʷ. 

2. ʆʪʧʘʜ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴʩʷ, ʧʦʩʢʦʣʴʢʫ ʚ 

ʧʘʨʢʝ ʥʝ ʧʨʦʚʦʜʷʪʩʷ ʨʘʙʦʪʳ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʨʦʥ ʜʝʨʝʚʴʝʚ, ʦʙʨʝʟʢʝ, ʧʦʜʚʷʟʢʝ ʜʝʨʝʚʴʝʚ, 

ʠʭ ʧʦʜʢʦʨʤʢʝ, ʧʦʣʠʚ ʠ ʧʨʦʯʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʧʨʠʞʠʚʘʝʤʦʩʪʠ 

ʠ ʦʙʱʝʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʦʣʦʜʳʭ ʧʦʩʘʜʦʢ. 

3. ʉʨʝʜʠ ʦʙʥʘʨʫʞʝʥʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʚ ʧʘʨʢʝ ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʩʪʦʷʪ ʧʦʚʨʝʞʜʝʥʠʷ 

ʢʦʨʳ ʩʪʚʦʣʠʢʦʚ, 20 % ʠʟ ʥʠʭ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʩʫʭʦʙʦʢʦʩʪʠ ʠ 12 % - ʥʘ ʩʚʝʞʠʝ ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʧʦʚʨʝʞʜʝʥʠʷ. ʕʪʦʪ ʬʘʢʪ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʠ ʧʝʨʝʩʘʜʢʝ ʨʘʩʪʝʥʠʡ 20 % ʠʟ ʥʠʭ ʙʳʣʦ ʧʦ-

ʚʨʝʞʜʝʥʦ, ʩʦ ʚʨʝʤʝʥʝʤ ʚ ʤʝʩʪʝ ʧʦʚʨʝʞʜʝʥʠʷ ʦʙʨʘʟʫʝʪʩʷ ʢʘʣʣʶʩ ʠ ʧʦʚʨʝʞʜʝʥʠʷ ʧʝʨʝʭʦʜʷʪ 

ʚ ʨʘʟʨʷʜ ʩʫʭʦʙʦʢʦʩʪʝʡ. ʅʦ ʪʦ, ʯʪʦ 12 % ʩʦʩʪʘʚʣʷʶʪ ʩʚʝʞʠʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʫʞʝ ʥʘ ʥʦʚʦʤ ʤʝʩʪʝ ʜʝʨʝʚʴʷ ʧʨʦʜʦʣʞʘʶʪ ʥʘʥʦʩʠʪʴ ʧʦʚʨʝʞʜʝ-

ʥʠʷ (ʦʙʳʯʥʦ ʵʪʦ ʞʠʚʦʪʥʳʝ ʠʣʠ ʜʝʪʠ). ʂʘʢ ʠʟʚʝʩʪʥʦ, ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʷʚʣʷʶʪʩʷ 

ʤʝʩʪʦʤ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʠʥʬʝʢʮʠʡ ʚ ʨʘʩʪʝʥʠʷ. ʏʪʦ ʤʳ ʠ ʥʘʙʣʶʜʘʝʤ ʚ ʧʘʨʢʝ, 15,5 % ʚʩʝʭ 

ʧʦʚʨʝʞʜʝʥʠʡ, ʦʪʤʝʯʝʥʥʳʭ ʟʜʝʩʴ ʥʦʩʷʪ ʠʥʬʝʢʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ. ʆʙʱʝʝ ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʜʝʨʝʚʴʝʚ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʩʫʭʠʭ ʚʝʪʚʝʡ ʚ ʢʨʦʥʘʭ ʠ ʠʭ ʩʫʭʦʚʝʨʰʠʥʥʦʩʪʠ. 

4. ʂʦʤʧʣʝʢʩ ʜʝʥʜʨʦʬʠʣʴʥʳʭ ʥʘʩʝʢʦʤʳʭ ʠ ʢʣʝʱʝʡ ʚʦ ʚʥʦʚʴ ʩʦʟʜʘʚʘʝʤʳʭ ʥʘʩʘʞʜʝʥʠ-

ʷʭ ʦʙʳʯʥʦ ʩʢʣʘʜʳʚʘʝʪʩʷ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʣʝʪ. ɺ ʧʝʨʚʳʝ ʛʦʜʳ ʤʦʛʫʪ ʚʩʪʨʝʯʘʪʴʩʷ ʣʠʰʴ ʚʨʝ-

ʜʠʪʝʣʠ, ʪʝʩʥʦ ʩʚʷʟʘʥʥʳʝ ʩ ʢʦʨʤʦʚʳʤʠ ʧʦʨʦʜʘʤʠ, ʠ ʧʨʠʚʥʝʩʝʥʥʳʝ ʚ ʥʦʚʳʝ ʤʝʩʪʘ ʩ ʧʦʩʘ-

ʜʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʠʣʠ ʚʠʜʳ, ʠʤʝʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʩʝʣʠʪʴʩʷ ʚ ʥʦʚʳʝ ʧʦʩʘʜʢʠ ʠʟ 

ʙʣʠʟʣʝʞʘʱʠʭ ʥʘʩʘʞʜʝʥʠʡ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʦʢʨʫʛ ʤʦʣʦʜʦʛʦ ʧʘʨʢʘ ʦʪʩʫʪʩʪʚʫʶʪ ʩʪʘʨʳʝ 

ʥʘʩʘʞʜʝʥʠʷ, ʘ ʩ ʧʦʩʘʜʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʙʳʣʦ ʟʘʚʝʟʝʥʦ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʜʠʪʝ-

ʣʝʡ, ʢʦʪʦʨʳʝ ʥʝ ʠʤʝʣʠ ʚʦʟʤʦʞʥʦʩʪʠ ʫʚʝʣʠʯʠʪʴ ʩʚʦʶ ʯʠʩʣʝʥʥʦʩʪʴ ʚ ʥʦʚʦʤ ʤʝʩʪʝ. 

ɿʘʨʘʞʝʥʠʝ ʞʠʚʳʭ ʜʝʨʝʚʴʝʚ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʯʝʨʝʟ ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦ-

ʚʨʝʞʜʝʥʠʷ, ʢʦʪʦʨʳʭ ʩʣʦʞʥʦ ʠʟʙʝʞʘʪʴ ʚ ʧʦʩʝʱʘʝʤʦʤ ʧʘʨʢʝ. ʄʦʞʥʦ ʪʦʣʴʢʦ ʩʥʠʟʠʪʴ ʟʘʧʘʩ 

ʠʥʬʝʢʮʠʠ ʟʘ ʩʯʝʪ ʦʙʨʝʟʢʠ ʧʦʨʘʞʝʥʥʳʭ ʚʝʪʚʝʡ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʭ ʩʞʠʛʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ 

ʠʤʝʥʥʦ ʦʥʠ ʩʣʫʞʘʪ ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʝʢʮʠʠ. 
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ʃɽʉʅʓʍ ʇʆʏɺ ʅɸ ɺʓʈʋɹʂɸʍ 

 

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

 

The agrochemical properties of forest grey soils in the taiga zone of Middle Siberia has 

been stadied. It has been proved that cut-over land leads to changes in the resources of gumus, 

different nitrogen forms and activity of soil ferments  in forest grey soil. 

 

ʀʟʫʯʘʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʤʝʞʜʫʨʝʯʴʷ ɹʦʣʴʰʦʡ ʂʝʪʠ ʠ ɽʥʠʩʝʷ. 

ʃʘʥʜʰʘʬʪʥʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʝ ʧʦʣʦʞʝʥʠʝʤ ʚ ʧʨʝʜʝʣʘʭ ʶʛʦ-

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʥʘ ʛʨʘʥʠʮʝ ʩ ʉʨʝʜʥʝ-ʉʠʙʠʨʩʢʠʤ ʧʣʦʩ-

ʢʦʛʦʨʴʝʤ. ɺ ʧʨʠʨʦʜʥʦʤ ʦʪʥʦʰʝʥʠʠ ʠʩʩʣʝʜʫʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʣʦʩʝ ʧʝʨʝʭʦʜʘ 

ʂʨʘʩʥʦʷʨʩʢʦʡ ʣʝʩʦʩʪʝʧʠ ʢ ʶʞʥʦʡ ʪʘʡʛʝ, ʢʦʪʦʨʫʶ ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʥʘʟʳʚʘʶʪ "ʧʦʜ-

ʪʘʡʛʦʡ" ʠ ʦʪʥʦʩʷʪ ʢ ʟʦʥʝ "ʪʨʘʚʷʥʠʩʪʳʭ ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʭ ʠ ʭʚʦʡʥʳʭ ʣʝʩʦʚ" [1]. 

ʂʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʧʦʯʚʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʠʣʠ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʜʚʘ ʪʠʧʘ ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚ: ʪʠʧ ʘʚʪʦʥʦʤʥʳʭ ʤʝʟʦʤʦʨʬʥʳʭ ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚ ʠ ʪʠʧ ʛʝ-

ʪʝʨʦʥʦʤʥʳʭ ʛʠʜʨʦʤʦʨʬʥʳʭ ʩʝʨʳʭ ʛʣʝʝʚʳʭ ʣʝʩʥʳʭ ʧʦʯʚ. ɸʚʪʦʥʦʤʥʳʝ ʧʦʯʚʳ ʧʨʠʫʨʦʯʝʥʳ 

ʢ ʧʣʦʩʢʠʤ ʚʦʜʦʨʘʟʜʝʣʴʥʳʤ ʨʘʚʥʠʥʘʤ ʠ ʠʭ ʩʢʣʦʥʘʤ, ʛʜʝ ʬʦʨʤʠʨʫʶʪʩʷ ʧʦʜ ʨʘʟʨʝʞʝʥʥʳʤʠ 

ʙʝʨʝʟʦʚʳʤʠ ʪʨʘʚʷʥʳʤʠ ʣʝʩʘʤʠ ʧʘʨʢʦʚʦʛʦ ʪʠʧʘ. ɻʝʪʝʨʦʥʦʤʥʳʝ ʩʝʨʳʝ ʣʝʩʥʳʝ ʛʣʝʝʚʳʝ ʧʦʯ-

ʚʳ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʟʘʥʠʤʘʶʪ ʤʠʢʨʦʟʘʧʘʜʠʥʳ ʩ ʦʩʠʥʦʚʳʤʠ ʢʦʣʢʘʤʠ ʠ ʚʤʝʩʪʝ ʩ ʘʚʪʦʥʦʤʥʳ-

ʤʠ ʧʦʯʚʘʤʠ, ʷʚʣʷʶʱʠʤʠʩʷ ʬʦʥʦʚʳʤʠ, ʩʦʟʜʘʶʪ ʜʳʨʯʘʪʳʝ ʘʨʝʘʣʳ. ɺʩʝ ʩʝʨʳʝ ʣʝʩʥʳʝ ʧʦʯ-

ʚʳ ʬʦʨʤʠʨʫʶʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʢʘʨʙʦʥʘʪʥʳʭ ʩʚʝʪʣʦ-ʙʫʨʳʭ ʛʣʠʥʘʭ ʠ ʩʫʛʣʠʥʢʘʭ, ʯʘʩʪʦ 

ʩ ʧʨʦʩʣʦʡʢʘʤʠ ʧʝʩʢʘ ʠ ʤʝʣʢʦʡ ʛʘʣʢɹʠ. 

ʉʝʨʳʝ ʣʝʩʥʳʝ ʧʦʯʚʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʭʦʨʦʰʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʤ ʧʨʦʬʠʣʝʤ. ɻʫ-

ʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ʠʤʝʝʪ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʫʶ ʟʝʨʥʠʩʪʫʶ ʩʪʨʫʢʪʫʨʫ. ʂʘʨʙʦʥʘʪʳ ʟʜʝʩʴ 

ʦʙʳʯʥʦ ʚʳʱʝʣʦʯʝʥʳ ʥʘ ʙʦʣʴʰʫʶ ʛʣʫʙʠʥʫ, ʩʠʣʴʥʝʝ ʧʨʦʷʚʣʝ̫ʪʩʷ ʧʨʦʮʝʩʩ ʦʧʦʜʟʦʣʠʚʘʥʠʷ, 

ʯʪʦ ʟʘʤʝʪʥʦ ʧʦ ʙʝʣʝʩʦʚʘʪʦʤʫ ʥʘʣʝʪʫ ʥʘ ʛʨʘʥʷʭ ʩʪʨʫʢʪʫʨʥʳʭ ʦʪʜʝʣʴʥʦʩʪʝʡ ʛʦʨʠʟʦʥʪʘ A2B. 

ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ ʩʝʨʳʝ ʣʝʩʥʳʝ ʧʦʯʚʳ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʪʝʤʥʦ-ʩʝʨʳʭ ʤʝʥʴʰʝʡ 

ʛʫʤʫʩʠʨʦʚʘʥʥʦʩʪʴʶ ʛʦʨʠʟʦʥʪʘ ɸ1, ʧʦʚʳʰʝʥʥʦʡ ʢʠʩʣʦʪʥʦʩʪʴʶ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ 

ʚʳʨʫʙʢʘʭ ʟʘʤʝʪʥʦ ʘʢʪʠʚʠʟʠʨʫʝʪʩʷ ʜʝʨʥʦʚʦʡ ʧʨʦʮʝʩʩ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʤʦʱʥʦ-

ʩʪʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ ʠ ʧʦʚʳʰʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʝʤ ʛʫʤʫʩʘ. ɺʪʦʨʦʡ 

ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ʚ ʵʪʠʭ ʧʦʯʚʘʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʚʳʜʝʣʷʝʪʩʷ ʙʦʣʝʝ ʯʝʪʢʦ, ʥʦ ʭʠʤʠʯʝ-

ʩʢʠ, ʢʘʢ ʠ ʚ ʪʝʤʥʦ-ʩʝʨʳʭ ʧʦʯʚʘʭ ʧʦʯʪʠ ʥʝ ʚʳʜʝʣʷʝʪʩʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʝʤʥʦʭʚʦʡʥʳʝ ʣʝʩʘ ʠʥʪʝʥʩʠʚʥʦ ʚʳʨʫʙʘʶʪʩʷ. ɺʳʨʫʙʢʠ ʚʝʜʫʪ ʟʘ 

ʩʦʙʦʡ ʠ ʠʟʤʝʥʝʥʠʝ ʧʦʯʚʝʥʥʳʭ ʫʩʣʦʚʠʡ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʠʟʤʝʥʷʝʪʩʷ ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʧʨʦʬʠʣʷ, 

ʠ ʵʪʦ ʦʪʯʝʪʣʠʚʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʤʦʨʬʦʣʦʛʠʠ ʠ ʭʠʤʠʟʤʝ ʵʪʠʭ ʧʦʯʚ, ʯʪʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʭʦʜʝ 

ʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʧʦʯʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ʀʟʫʯʘʷ ʧʦʯʚʝʥʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʥʘ ʚʳʨʫʙʢʘʭ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʨʫʙʢʠ ʧʨʦʠʩʭʦʜʠʪ ʜʝʬʦʨʤʘʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ. ɹʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ 

ʚʝʱʝʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʬʝʨʤʝʥʪʳ, ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʧʦʯʚʝʥʥʦʤʫ ʧʨʦʬʠʣʶ ʠ ʦʩʫʱʝʩʪʚ-

ʣʷʁʪ ʩʚʦʠ ʬʫʥʢʮʠʠ ʧʦ ʧʨʝʚʨʘʱʝʥʠʶ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʥʘ ʨʘʟʣʠʯʥʳʭ ʛʣʫʙʠʥʘʭ ʠ ʪʝʤ 

ʩʘʤʳʤ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʠʪʘʥʠʝ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ɼʣʷ ʩʝʨʳʭ ʣʝʩʥʳʭ 

ʧʦʯʚ ʭʘʨʘʢʪʝʨʥʦ ʯʝʪʢʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʧʨʦʬʠʣʷ ʥʘ ʘʢʢʫʤʫʣʷʪʠʚʥʫʶ, ʵʣʶʚʠʘʣʥɹʫʶ ʠ ʠʣ-

ʣʶʚʠʘʣʴʥʳʝ ʯʘʩʪʠ.  

ʌʦʨʤʠʨʦʚʘʥʠʝ ʬʝʨʤʝʥʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚ. ʆʧʪʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʩʦʟʜʘʶʪ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʨʘʩʪʝʥʠʡ, ʩʣʝʜʩʪʚʠʝʤ ʯʝʛʦ, ʝʩʪʝ-
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ʩʪʚʝʥʥʦ, ʷʚʣʷʝʪʩʷ ʙʦʣʴʰʝʝ ʧʦʩʪʫʧʣʝʥʠʝ ʚ ʧʦʯʚʫ ʬʝʨʤʝʥʪʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʨʘʟʦʚʘʥʠ-

ʝʤ ʙʦʣʴʰʝʡ ʤʘʩʩʳ ʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ [3]. 

ʉʝʨʳʝ ʣʝʩʥʳʝ ʧʦʯʚʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ. 

ʇʠʪʘʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʵʪʠʭ ʧʦʯʚ ʜʦʩʪʘʪʦʯʝʥ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʣʝʩʥʳʝ ʢʫʣʴʪʫʨʳ ʥʝʦʙ-

ʭʦʜʠʤʳʤʠ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʘʤʠ. 

ʅʘ ʚʳʨʫʙʢʘʭ ʧʨʦʠʩʭʦʜʷʪ ʛʣʫʙʦʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ï 

ʧʦʩʪʫʧʣʝʥʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʯʚ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʨʫʙʦʯʥʳʭ ʦʩʪʘʪʢʦʚ ʠ ʦʪ-

ʤʝʨʰʠʭ ʨʘʩʪʝʥʠʡ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʠ ʦʙʱʠʡ 

ʘʟʦʪ, ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ ʛʠʜʨʦʣʠʪʠʯʝʩʢʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ʠ ʚʦʟʨʘʩʪʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʧʦ-

ʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ, ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ, ʘ ʚ ʛʨʫʧʧʦʚʦʤ ʩʦʩʪʘʚʝ ʛʫʤʫʩʘ 

ï ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʪʘʢʞʝ ʩʦʜʝʨʞʘʥʠʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʘʟʦʪʘ, ʦʩʦʙʝʥʥʦ ʚ 

ʚʝʨʭʥʝʤ ʧʦʯʚʝʥʥʦʤ ʛʦʨʠʟʦʥʪʝ. 

ʈʘʩʩʤʦʪʨʠʤ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʝʥʥʳʭ ʬʝʨʤʝʥʪʦʚ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʘʭ: ʚ ʣʝʩʥʳʭ 

ʢʫʣʴʪʫʨʘʭ ʥʘ ʚʳʨʫʙʢʘʭ, ʚ ʩʦʩʥʷʢʝ ʨʘʟʥʦʪʨʘʚʥʦʤ ʠ ʚ ʣʝʩʥʦʤ ʧʠʪʦʤʥʠʢʝ. ʅʘʠʙʦʣʴʰʝʡ ʘʢ-

ʪʠʚʥʦʩʪʴʶ ʧʦʯʚʝʥʥʳʭ ʬʝʨʤʝʥʪʦʚ ʦʪʣʠʯʘʶʪʩʷ ʫʯʘʩʪʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʚʳʨʫʙʢʘʭ ʩ 

ʩʠʣʴʥʦ ʨʘʟʚʠʪʳʤ ʞʠʚʳʤ ʥʘʧʦʯʚʝʥʥʳʤ ʧʦʢʨʦʚʦʤ. ʅʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʝʥ-

ʥʳʭ ʬʝʨʤʝʥʪʦʚ ʫʯʘʩʪʢʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦʜ ʧʦʣʦʛʦʤ ʩʦʩʥʷʢʘ ʨʘʟʥʦʪʨʘʚʥʦʛʦ, ʝʱʝ ʤʝʥʴ-

ʰʝ ʚ ʦʢʫʣʴʪʫʨʝʥʥʳʭ ʧʦʯʚʘʭ ʣʝʩʥʦʛʦ ʧʠʪʦʤʥʠʢʘ [2]. ɺ ʧʨʝʜʝʣʘʭ ʧʨʦʬʠʣʷ ʩʝʨʳʭ ʣʝʩʥʳʭ 

ʧʦʯʚ ʥʘ ʚʩʝʭ ʫʯʘʩʪʢʘʭ ʥʘʠʚʳʩʰʘʷ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ ʦʪʤʝʯʘʝʪʩʷ ʚ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥ-

ʪʘʭ. ʊʘʢ, ʥʘ ʛʣʫʙʠʥʝ 20-30 ʩʤ ʘʢʪʠʚʥʦʩʪʴ ʢʘʪʘʣʘʟʳ ʠ ʫʨʝʘʟʳ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 15-30 % 

ʦʪ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʦʚ. ʀʩʢʣʶʯʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʧʘʭʦʪʥʳʡ ʩʣʦʡ ʣʝʩʥʦʛʦ ʧʠʪʦʤʥʠʢʘ, ʛʜʝ 

ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʩʣʦʷʤʠ ʧʦʯʚ ʙʳʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ. 

ɺ ʚʝʨʭʥʝʤ 0-10-ʩʤ ʩʣʦʝ ʙʳʣʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʩʚʷʟʴ ʘʢʪʠʚʥʦʩʪʠ ʢʘʪʘʣʘʟʳ, ʫʨʝʘʟʳ ʠ 

ʠʥʚʝʨʪʘʟʳ ʩ ʦʩʥʦʚʥʳʤʠ ʘʛʨʦʭʠʤʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚ ʥʘ ʚʳ-

ʨʫʙʢʘʭ ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʝʜʝʣʘʭ ʢʦʣʝʙʘʥʠʡ (ʪʘʙʣʠʮʘ 1) ʠʭ ʚʝʣʠʯʠʥ ʧʫʪʝʤ ʨʘʩʯʝʪʘ ʢʦʨ-

ʨʝʣʷʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ.  

 

ʊʘʙʣʠʮʘ 1 ï ɸʛʨʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʝʥʥʳʭ ʬʝʨʤʝʥʪʦʚ ʥʘ ʚʳ-

ʨʫʙʢʝ ʚ ʚʝʨʭʥʝʤ 0-10-ʩʤ ʩʣʦʝ ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚ 
ʇʦʢʘʟʘʪʝʣʠ ʂʦʣʝʙʘʥʠʝ ʉʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʘ-

ʨʠʘʮʠʠ, % 

ʊʦʯʥʦʩʪʴ 

ʩʨʝʜʥʝʛʦ, % 

1 2 3 4 5 

ʈʅʩʦʣ. 3,9 · 5,9 4,7 9,6 1,8 

ɻʫʤʫʩ, % 1,4 · 15,9 5,3 70,8 12,9 

ɸʟʦʪ, ʦʙʱʠʡ 0,1 · 0,3 0,3 44,4 8,1 

ʌʦʩʬʦʨ ʦʙʱʠʡ, % 0,1 · 0,3 0,2 27,5 5,0 

ʉ : N  7,6 · 20,9 13,2 25,1 4,6 

ɸʟʦʪ ʘʤʤʠʘʯʥʳʡ, 

ʤʛ/100 ʛ 

 

16,5 · 57,1 

 

32,5 

 

31,1 

 

5,7 

ɸʟʦʪ ʥʠʪʨʘʪʥʳʡ, 

ʤʛ/100 ʛ 

 

0,3 · 9,5 

 

2,5 

 

98,6 

 

18,3 

ɸʟʦʪ ʣʝʛʢʦʛʠʜʨʦʣʠʟʫʝ-

ʤʳʡ, ʤʛ/100 ʛ  

 

66,0 · 224,0 

 

147,6 

 

31,0 

 

5,7 

ʂʘʪʘʣʘʟʘ, ʤʣ/1 ʛ 1,4 · 6,3 3,2 36,4 6,7 

ʋʨʝʘʟʘ, ʤʛ N ï NH3/1 ʛ 0,4 · 6,3 2,2 72,6 13,3 

ʀʥʚʝʨʪʘʟʘ, ʤʛ  

ʛʣʁʢʦʟʳ/100 ʛ 

 

1,6 · 14,9 

 

5,3 

 

70,8 

 

12,9 
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ɸʛʨʦʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚ ʥʘ ʚʳʨʫʙʢʘʭ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦ-

ʚʘʥʳ ʜʣʷ ʨʘʩʯʝʪʘ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʩʚʷʟʝʡ, ʦʯʝʥʴ ʩʠʣʴʥʦ ʚʘʨʴʠʨʫʶʪ ʚ ʩʚʷʟʠ ʩ ʥʝʦʜʥʦ-

ʨʦʜʥʦʩʪʴʶ ʫʩʣʦʚʠʡ ʜʣʷ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʝʨʝʜʚʠʞʝʥʠʷ. 

ʅʘʠʙʦʣʝʝ ʪʝʩʥʘʷ ʩʚʷʟʴ ʦʙʥʘʨʫʞʝʥʘ ʤʝʞʜʫ ʘʢʪʠʚʥʦʩʪʴʶ ʧʦʯʚʝʥʥʳʭ ʬʝʨʤʝʥʪʦʚ ʠ ʛʫ-

ʤʫʩʦʤ, ʧʨʷʤʦʣʠʥʝʡʥʘʷ ʢʦʨʨʝʣʷʪʠʚʥʘʷ ʩʚʷʟʴ ï ʤʝʞʜʫ ʘʢʪʠʚʥʦʩʪʴʶ ʧʦʯʚʝʥʥʳʭ ʬʝʨʤʝʥʪʦʚ 

ʥʘ ʚʳʨʫʙʢʘʭ ʠ ʧʦʜʚʠʞʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ ʤʝʥʝʝ ʪʝʩʥʘʷ, ʦʜʥʘʢʦ  

ʤʝʞʜʫ ʥʠʤʠ ʦʪʤʝʯʘʶʪʩʷ ʚʳʩʦʢʠʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʦʪʥʦʰʝʥʠʷ, ʯʪʦ ʪʘʢʞʝ ʛʦʚʦʨʠʪ ʦ ʥʘʣʠ-

ʯʠʠ ʩʚʷʟʠ ʤʝʞʜʫ ʵʪʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ (ʪʘʙʣʠʮʘ 2).  

 

ʊʘʙʣʠʮʘ 2 ï ʂʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚʝʥʥʳʭ ʬʝʨʤʝʥʪʦʚ ʩ ʘʛʨʦʭʠʤʠʯʝ-

ʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʦʯʚʳ ʥʘ ʣʝʩʦʢʫʣʴʪʫʨʥʦʡ ʧʣʦʱʘʜʠ 
ʇʦʢʘʟʘʪʝʣʠ ʋʨʝʟʘ ʂʘʪʘʣʘʟʘ ʀʥʚʝʨʪʘʟʘ 

ʈʅʩʦʣ 

74,0

44,0
 

82,0

57,0
 

81,0

48,0
 

ɻʫʤʫʩ 

85,0

69,0
 

91,0

78,0
 

88,0

79,0
 

ɸʟʦʪ ʦʙʱʠʡ 

78,0

62,0
 

79,0

61,0
 

87,0

59,0
 

ʌʦʩʬʦʨ ʦʙʱʠʡ 

84,0

60,0
 

86,0

54,0
 

89,0

47,0
 

ʉ : N  

68,0

17,0
 

78,0

29,0
 

73,0

28,0
 

ɸʟʦʪ ʘʤʤʠʘʯʥʳʡ, 

ʤʛ/100 ʛ 99,0

20,0
 

99,0

31,0
 

75,0

12,0
 

ɸʟʦʪ ʥʠʪʨʘʪʥʳʡ, 

ʤʛ/100 ʛ 65,0

04,0
 

68,0

03,0
 

69,0

15,0
 

ɸʟʦʪ ʣʝʛʢʦʛʠʜʨʦʣʠʟʫʝ-

ʤʳʡ, ʤʛ/100 ʛ  89,0

82,0
 

95,0

79,0
 

98,0

69,0
 

ʄʝʞʜʫ ʩʦʜʝʨʞʘʥʠʝʤ ʥʠʪʨʘʪʦʚ ʠ ʘʤʤʦʥʠʷ ʠ ʘʢʪʠʚʥʦʩʪʴʶ ʬʝʨʤʝʥʪʦʚ ʥʝ ʦʙʥʘʨʫʞʠʚʘ-

ʝʪʩʷ ʢʦʥʢʨʝʪʥʦ ʚʳʨʘʞʝʥʥʦʡ ʟʘʢʦʥʦʤʝʨʥʦʡ ʩʚʷʟʠ. 

ʉʚʷʟʴ ʘʢʪʠʚʥʦʩʪʠ ʠʟʫʯʝʥʥʳʭ ʬʝʨʤʝʥʪʦʚ ʘʧʧʨʦʢʩʠʤʠʨʫʝʪʩʷ ʣʠʥʝʡʥʳʤʠ ʦʪʥʦʰʝʥʠʷ-

ʤʠ (ʩ ʜʦʩʪʦʚʝʨʥʦ ʚʳʩʦʢʠʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ  ʧʨʷʤʦʣʠʥʝʡʥʦʡ ʢʦʨʨʝʣʷʮʠʠ) ʩ ʛʝʥʝʪʠʯʝʩʢʠ 

ʫʩʪʦʡʯʠʚʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʦʯʚ: ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ, ʦʙʱʝʛʦ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ, ʨʅ. 

ʉʝʨʳʝ ʣʝʩʥʳʝ ʧʦʯʚʳ ʥʘ ʥʝʥʘʨʫʰʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʚʳʨʫʙʦʢ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤ 

ʫʨʦʚʥʝʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ, ʭʦʨʦʰʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʠ ʧʨʦʷʚʣʝʥʠʷ 

ʘʢʪʠʚʥʦʩʪʠ ʢʘʪʘʣʘʟʳ, ʫʨʝʘʟʳ ʠ ʠʥʚʝʨʪʘʟʳ. ʅʘʣʠʯʠʝ ʧʨʷʤʦʣʠʥʝʡʥʳʭ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʩʚʷ-

ʟʝʡ ʤʝʞʜʫ ʘʢʪʠʚʥʦʩʪʴʶ ʧʦʯʚʝʥʥʳʭ ʬʝʨʤʝʥʪʦʚ ʠ ʦʩʥʦʚʥʳʤʠ ʘʛʨʦʭʠʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘ-

ʤʠ ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚ ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʪʘʣʘʟʫ, ʫʨʝʘʟʫ ʠ ʠʥʚʝʨʪʘʟʫ ʚ ʢʘʯʝʩʪʚʝ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʥʘʨʫʰʝʥʥʦʩʪʠ ʧʦʯʚ ʥʘ ʚʨrʫʙʢʘʭ. 
ʃʠʪʝʨʘʪʫʨʘ 

1. ɹʨʠʮʳʥʘ ʄ.ʇ. ʈʝʣʴʝʬ ʠ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʂʨʘʩʥʦʷʨʩʢʦʛʦ 

ʢʨʘʷ // ʇʨʠʨʦʜʥʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ ʠ ʥʝʢʦʪʦʨʳʝ ʚʦʧʨʦʩʳ 

ʧʨʠʛʦʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ï ʄ.: ɸʅ ʉʉʉʈ, 1962. ï ʉ. 27-46. 

2. ʄʘʭʦʪʠʥʘ, ʆ.ʇ. ʌʝʨʤʝʥʪʘʪʠʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʪʝʤʥʦ-ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚ. [ʊʝʢʩʪ] / ʆ.ʇ. ʄʘ-

ʭʦʪʠʥʘ // ʊʝʟ. ʜʦʢʣ. ʋʐ ɺʩʝʩʦʶʟʥʦʛʦ ʩʲʝʟʜʘ ʧʦʯʚʦʚʝʜʦʚ. ï ʅʦʚʦʩʠʙʠʨʩʢ. 1989ʙ. ï ʉ. 229. 

3. ʍʘʟʠʝʚ, ʌ.ʍ. ʉʠʩʪʝʤʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ  ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚ. [ʊʝʢʩʪ] /  

ʌ.ʍ. ʍʘʟʠʝʚ. ï ʄ.: ʅʘʫʢʘ, 1982. ï 204 ʩ. 
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ɻʅʀʃɽɺʓɽ ʇʆʈɸɾɽʅʀʗ ʃʀʉʊɺɽʅʅʓʍ ʇʆʈʆɼ ɺ ʊʈɸɺʗʅʆ-ʊɸɺʆʃɾʅʆʄ 

ʊʀʇɽ ʃɽʉɸ ɺ ʋʉʃʆɺʀʗʍ ɸʕʈʆʊɽʍʅʆɻɽʅʅʆɻʆ ɿɸɻʈʗɿʅɽʅʀʗ 

 

ʂʦʥʩʪʘʥʪʠʥʦʚ ɸ.ɺ., ʃʝʩʦʚʩʢʘʷ ʉ.ɻ. 

(ʅʦʚɻʋ ʠʤ. ʗʨʦʩʣʘʚʘ ʄʫʜʨʦʛʦ, ʛ. ɺʝʣʠʢʠʡ ʅʦʚʛʦʨʦʜ, ʈʌ) 

 

Parameters of lesion of timber of broadleaf breeds of trees with moulds of fungoid origin 

in condition of long air pollution are shown. 

 

ʉʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʝ ʟʦʥʳ ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚʳʧʦʣʥʷʷ ʙʠʦ-

ʩʬʝʨʥʳʝ ʠ ʩʨʝʜʦʦʙʨʘʟʫʶʱʠʝ ʬʫʥʢʮʠʠ ʧʦʩʪʦʷʥʥʦ ʠʩʧʳʪʳʚʘʶʪ ʥʘ ʩʝʙʝ ʤʦʱʥʦʝ ʪʝʭʥʦʛʝʥ-

ʥʦʝ ʜʘʚʣʝʥʠʝ. ʋʩʪʦʡʯʠʚʦʝ ʣʝʩʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ï ʵʪʦ ʩʦʦʙʱʝʩʪʚʦ ʨʘʩʪʝʥʠʡ, ʞʠʚʦʪʥʳʭ ʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʨʠʙʦʚ, ʩʦʭʨʘʥʷʶʱʝʝ ʧʦʩʪʦʷʥʩʪʚʦ ʩʦʩʪʘʚʘ ʦʨʛʘʥʠʟʤʦʚ ʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ, ʘ ʪʘʢʞʝ ʧʦʩʪʦʷʥʩʪʚʦ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʠ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʧʨʦ-

ʮʝʩʩʦʚ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʧʦʢʦʣʝʥʠʡ (ʉʪʦʨʦʞʝʥʢʦ ɺ.ɻ., 2003). ɸʵʨʦʪʝʭʥʦʛʝʥʥʦʝ ʟʘ-

ʛʨʷʟʥʝʥʠʝ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʬʫʥʢʮʠʡ ʥʘ ʚʩʝʭ 

ʫʨʦʚʥʷʭ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʩʘʞʜʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʜʝʩʪʨʫʢʪʠʚʥʦʡ ʤʠʢʦʬʣʦʨʳ. 

ʇʨʦʮʝʩʩʳ ʜʝʩʪʨʫʢʮʠʠ ʠʛʨʘʶʪ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʩʦʭʨʘʥʝʥʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʩʝʛʦ ʣʝʩʥʦʛʦ 

ʬʠʪʦʮʝʥʦʟʘ. ʄʠʢʦʬʣʦʨʘ ʚ ʵʪʠʭ ʧʨʦʮʝʩʩʘʭ ʟʘʥʠʤʘʝʪ ʜʦʤʠʥʘʥʪʥʦʝ ʧʦʣʦʞʝʥʠʝ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʮʝʣʴʶ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʥʠʣʝʚʦʛʦ ʧʦʨʘʞʝʥʠʷ 

ʣʠʩʪʚʝʥʥʳʭ (ʙʝʨʸʟʘ, ʦʩʠʥʘ) ʧʦʨʦʜ ʚ ʫʩʣʦʚʠʷʭ ʜʣʠʪʝʣʴʥʦʛʦ ʘʵʨʦʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. 

ɼʦʩʪʠʞʝʥʠʝ ʮʝʣʠ ʧʨʝʜʧʦʣʘʛʘʣʦ ʨʝʰʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʚʟʘʠʤʦʫʚʷʟʘʥʥʳʭ ʟʘʜʘʯ: 

1. ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʘʵʨʦʪʝʭʥʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʣʝʩʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʩʘʥʠʪʘʨʥʦ-

ʟʘʱʠʪʥʦʡ ʟʦʥʳ; 

2. ʚʳʷʚʣʝʥʠʝ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʛʨʠʙʦʚ-ʬʠʪʦʧʘʪʦʛʝʥʦʚ ʚ ʠʟʫʯʘʝʤʳʭ ʥʘʩʘʞʜʝʥʠ̫ ʭ; 

3. ʠʟʫʯʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʛʥʠʣʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʣʠʩʪʚʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ. 

ʉʙʦʨ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʠʣʩʷ ʚ ʥʘʩʘʞʜʝʥʠʷʭ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʟʦʥʳ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠʤʳʢʘʶʱʝʡ ʢ ʠʩʪʦʯʥʠʢʫ ʚʨʝʜʥʳʭ ʵʤʠʩʩʠʡ ï ʆɸʆ çɸʢʨʦʥè, ʚ ʩʦʩʪʘʚʝ 

ʅʦʚʛʦʨʦʜʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ ʅʦʚʛʦʨʦʜʩʢʦʛʦ ʣʝʩʭʦʟʘ. ɺ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʫʢʘʟʘʥ-

ʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ɺʦʣʭʦʚʩʢʦʤʫ ʨʘʡʦʥʫ ʧʦʜʟʦʥʳ ʶʞʥʦʡ ʪʘʡʛʠ. ʂʣʠʤʘʪ ʚ ʨʘʡʦʥʝ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢʪʘ ʫʤʝʨʝʥʥʦ-ʭʦʣʦʜʥʳʡ, ʧʝʨʝʭʦʜʥʳʡ ʦʪ ʤʦʨʩʢʦʛʦ ʢ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤʫ. 

ʇʦʯʚr ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦ-ʛʣʝʝʚʘʪʳʤʠ ʠ ʜʝʨʥʦʚʦ-

ʩʠʣʴʥʦ ʧʦʜʟʦʣʠʩʪʳʤʠ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʡ ʣʘʥʜʰʘʬʪʥʦʡ ʧʨʦʚʠʥʮʠʠ ʈʫʩʩʢʦʡ ʨʘʚʥʠʥʳ. 

ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʧʝʣʳʤʠ ʩʤʝʰʘʥʥʳʤʠ ʥʘʩʘʞʜʝʥʠʷʤʠ ʤʝʣʢʦʣʠʩʪ-

ʚʝʥʥʳʭ (ʙʝʨʸʟʘ, ʦʩʠʥʘ) ʧʦʨʦʜ ʪʨʘʚʷʥʦ-ʪʘʚʦʣʞʥʦʡ ʛʨʫʧʧʳ ʪʠʧʦʚ ʣʝʩʘ (ʊʋʄ ï ʉ4; ɹʥ ï 2-3). 

ʄʝʪʦʜʠʯʝʩʢʠ ʨʘʙʦʪʘ ʙʘʟʠʨʦʚʘʣʘʩʴ ʥʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ ʠ ʩʦʧʦʩʪʘʚʠʤʦʩʪʠ ʨʝʟʫʣʴ-

ʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʕʤʧʠʨʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʩʦʙʠʨʘʣʩʷ ʥʘ ʪʨʸʭ ʪʨʘʥʩʝʢʪʘʭ (ʰʠʨʠʥʘ 20ʤ, 

ʧʨʦʪʷʞʸʥʥʦʩʪʴ ï 2ʢʤ) ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʝʦʙʣʘʜʘʶʱʠʭ ʚʝʪʨʦʚ (ʉɿ). ʆʮʝʥ-

ʢʘ ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʘʩʘʞʜʝʥʠʡ ʧʨʦʚʝʜʝʥʘ ʧʫʪʸʤ ʧʦʜʝʨʝʚʥʦʛʦ ʧʝʨʝʯʸʪʘ ʩ ʚʳʜʝʣʝ-

ʥʠʝʤ ʢʘʪʝʛʦʨʠʡ ʩʦʩʪʦʷʥʠʷ ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʡ (ɸʣʝʢʩʝʝʚ ɺ.ɸ., 1982). ɿʘʛʨʷʟʥʸʥʥʦʩʪʴ 

ʚʦʟʜʫʰʥʦʛʦ ʙʘʩʩʝʡʥʘ ʦʮʝʥʠʚʘʣʘʩʴ ʧʫʪʸʤ ʦʙʨʘʙʦʪʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʪʯʸʪʥʦʡ ʠʥʬʦʨʤʘ-

ʮʠʠ ʠ ʦʪʙʦʨʘ ʧʨʦʙ ʩʥʝʛʘ ʚ ʧʦʩʣʝʜʥʝʡ ʜʝʢʘʜʝ ʤʘʨʪʘ ʥʘ ʩʥʝʛʦʩʲʸʤʦʯʥʳʭ ʤʘʨʰʨʫʪʘʭ ʚ ʥʘ-

ʧʨʘʚʣʝʥʠʠ ʟʘʣʦʞʝʥʥʳʭ ʪʨʘʥʩʝʢʪ. ɻʥʠʣʝʚʳʡ ʧʨʦʮʝʩʩ ʠʟʫʯʘʣʩʷ ʧʫʪʸʤ ʚʘʣʢʠ ʤʦʜʝʣʝʡ ʩ ʨʘʩ-

ʢʨʷʞʸʚʢʦʡ ʠʭ ʥʘ ʤʝʪʨʦʚʳʝ ʩʝʢʮʠʠ ʠ ʠʟʤʝʨʝʥʠʝʤ ʧʘʨʘʤʝʪʨʦʚ ʛʥʠʣʠ (ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʦ 

ʩʪʚʦʣʫ, ʜʠʘʤʝʪʨ ʩʪʚʦʣʘ, ʛʥʠʣʠ). 

ɿʘʛʨʷʟʥʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʩʨʝʜ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʟʦʥʳ ʥʘʯʘʣʦʩʴ ʩ 1972 ʛʦʜʘ ʠ ʜʦʩ-

ʪʠʛʣʦ ʩʚʦʝʛʦ ʧʠʢʘ ʚ 1985 ʛʦʜʫ. ɸʥʘʣʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʙʲʸʤ ʚʳ-

ʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʫ ʧʦʣʣʶʪʘʥʪʦʚ ʩʥʠʟʠʣʩʷ ʥʘ 83,3% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʫʨʦʚʥʝʤ 1985 ʛʦʜʘ, 

ʟʘ ʩʯʸʪ ʟʘʢʨʳʪʠʷ ʥʘʠʙʦʣʝʝ ʚʨʝʜʦʥʦʩʥʳʭ ʮʝʭʦʚ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʦʙʱʠʤ ʩʥʠʞʝʥʠʝʤ ʦʙʲʸʤʘ 



 89 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʅʘ 2003 ʛʦʜ ʩʫʤʤʘʨʥʳʡ ʦʙʲʸʤ ʚʳʙʨʦʩʦʚ ʩʦʩʪʘʚʠʣ 5008 ʪʦʥʥ (ʜʚʫʦʢʠʩʴ ʘʟʦ-

ʪʘ, ʘʤʤʠʘʢ, ʦʢʠʩʴ ʫʛʣʝʨʦʜʘ, ʭʣʦʨ, ʬʝʥʦʣ ʠ ʜʨ.) ɸʥʘʣʠʟ ʧʦʛʦʜʠʯʥʦʡ ʜʠʥʘʤʠʢʠ ʢʦʥʮʝʥʪʨʘ-

ʮʠʡ ʧʦʣʣʶʪʘʥʪʦʚ ʚ ʩʥʝʛʦʚʦʡ ʚʦʜʝ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʛʨʘʜʠʝʥʪʝ ʩʣʝʜʘ ʚʳʙʨʦʩʦʚ ʧʦʢʘʟʳ-

ʚʘʝʪ, ʯʪʦ ʥʘ 1984 ʛʦʜ ʚʝʣʠʯʠʥʳ ʢʦʥʮʝʥʪʨʘʮʠʡ ʠ ʛʦʜʠʯʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʧʦʣʣʶʪʘʥʪʦʚ ʚ 

ʣʝʩʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʢʨʘʪʥʦ ʧʨʝʚʳʰʘʣʠ ʧʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ ʬʦʥʦʚʳʭ ʢʦʣʝʙʘʥʠʡ, ʯʪʦ ʛʦ-

ʚʦʨʠʪ ʦ ʩʠʣʴʥʦʡ ʩʪʝʧʝʥʠ ʪʝʭʥʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ. ʉ 1994 ʛʦʜʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʠʪʝʣʝʡ 

ʨʝʟʢʦ ʩʥʠʞʘʶʪʩʷ ʠ ʢ 2006 ʛʦʜʫ ʜʦʩʪʠʛʘʶʪ ʧʨʝʜʝʣʦʚ ʢʦʣʝʙʘʥʠʡ ʬʦʥʦʚʳʭ ʟʥʘʯʝʥʠʡ ʝʩʪʝʩʪ-

ʚʝʥʥʳʭ ʩʨʝʜ (ʥʠʪʨʘʪʥʳʡ ʠ ʘʤʤʠʘʯʥʳʡ ʘʟʦʪ, ʭʣʦʨ-ʠʦʥ, ʨʅ). 

ɼʘʥʥʳʝ ʦ ʩʦʩʪʘʚʝ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ.1. 

 

ʊʘʙʣʠʮʘ 1 ï ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʠ ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʛʨʠʙʦʚ-ʚʦʟʙʫʜʠʪʝʣʝʡ ʩʪʚʦʣʦʚʳʭ ʛʥʠʣʝʡ 
ɺʠʜ ʚʦʟʙʫʜʠʪʝʣʷ 

ʛʥʠʣʠ 

ɺʩʪʨʝʯʘʝʤʦʩʪʴ, % 

ʉɿɿ çɸʢʨʦʥè ʂʦʥʪʨʦʣʴ 

ʙʝʨʸʟʘ ʦʩʠʥʘ ʙʝʨʸʟʘ ʦʩʠʥʘ 

Phellinus igniarius 

(L.:Fr.) Quel. 
9,31 - 3,96 10,2 

Phellinus tremulae 

(Bond.) Bond. et 

Borisov. 

-
1
 3,865 - 4,32 

Piptoporus 

betulinus 

(Bull.:Fr.) Karst. 

+
2
 - 1,1 - 

Inonotus obliquus 

(Pers.:Fr.) Pil. 
+ - + - 

1 
ï ʚʠʜ ʥʝ ʦʙʥʘʨʫʞʝʥ; 

2 
ï ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʚʠʜʘ ʤʝʥʝʝ 1%. 

 

ʌʣʦʨʘ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ ʩʭʦʜʥʘ ʥʘ ʠʟʫʯʘʝʤʦʤ ʫʯʘʩʪʢʝ ʠ ʥʘ ʢʦʥʪʨʦʣʝ. ʇʦ ʧʦʢʘʟʘ-

ʪʝʣʶ ʚʩʪʨʝʯʘʝʤʦʩʪʠ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʚʨʝʞʜʝʥʘ 

ʙʝʨʸʟʘ, ʯʝʤ ʦʩʠʥʘ (9,31% ʠ 3,865% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʅʘ ʢʦʥʪʨʦʣʝ ʬʠʪʦʧʘʪʦʛʝʥʥʳʡ ʢʦʤʧʣʝʢʩ 

ʦʩʠʥʳ ʧʨʝʜʩʪʘʚʣʝʥ ʜʚʫʤʷ ʚʠʜʘʤʠ (ʣʦʞʥʳʡ ʠ ʦʩʠʥʦʚʳʡ ʪʨʫʪʦʚʠʢʠ), ʘ ʚ ʥʘʩʘʞʜʝʥʠʷʭ ʩʘʥʠ-

ʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʟʦʥʳ ʦʩʠʥʫ ʧʦʚʨʝʞʜʘʝʪ ʣʠʰʴ ʦʩʠʥʦʚʳʡ ʪʨʫʪʦʚʠʢ. ʇʦʢʘʟʘʪʝʣʠ ʚʩʪʨʝʯʘʝʤʦ-

ʩʪʠ ʬʠʪʦʧʘʪʦʛʝʥʦʚ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʛʥʠʣʝʚʦʛʦ ʧʨʦʮʝʩʩʘ  ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 
 

ʊʘʙʣʠʮʘ 2 ï ʇʘʨʘʤʝʪʨʳ ʛʥʠʣʝʚʳʭ ʧʨʦʮʝʩʩʦʚ (ʉɿɿ çɸʢʨʦʥè) 

ʇʦʨʦʜʘ 
ˉ ʤʦ-

ʜʝʣʠ 
ʅ, ʤ D, ʩʤ ɸ, ʣʝʪ 

ʂʘʪ. 

ʩʦʩʪ. 

V, ʤ
3
/ʛʘ 

% ʛʥʠʣʠ 
ʜʝʨʝʚʘ ʛʥʠʣʠ 

ʙʝʨʸʟʘ 

1 20,5 30,0 83 3 0,5288 0,1564 29,58 

4 20,0 28,0 60 3 0,4242 0,0792 18,67 

5 17,5 25,0 65 3 0,3594 0,1391 38,70 

6 17,0 27,0 80 3 0,3858 0,1689 43,78 

7 22,0 33,0 90 3 0,8208 0,1904 23,20 

11 22,0 30,0 98 3 0,6239 0,1218 19,52 

ʦʩʠʥʘ 

2 22,0 38,0 85 3 1,3167 0,2425 18,42 

3 24,7 46,0 60 3 1,5889 0,2712 17,07 

8 22,0 38,0 95 3 1,2684 0,4381 34,54 

9 16,0 47,0 98 3 1,5430 0,5359 34,73 

12 28,0 51,0 105 4 2,6035 1,1780 45,25 
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ʆʙʲʸʤʥʦʝ ʧʦʨʘʞʝʥʠʝ ʜʝʨʝʚʴʝʚ ʛʥʠʣʷʤʠ ʚʘʨʴʠʨʫʝʪ: ʫ ʙʝʨʸʟʳ 18,67-43,78%, ʫ ʦʩʠʥʳ 

17,07-45,25%. ʋ ʚʩʝʭ ʤʦʜʝʣʝʡ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʩʢʚʦʟʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʛʥʠʣʠ ʧʦ ʩʪʚʦʣʫ. 

ɺʘʨʴʠʨʦʚʘʥʠʝ ʦʙʲʸʤʥʦʡ ʧʦʨʘʞʸʥʥʦʩʪʠ ʟʘʧʘʩʘ ʥʘʩʘʞʜʝʥʠʡ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʚʦʟʨʘʩʪʦʤ ʜʝ-

ʨʝʚʴʝʚ ʠ ʠʭ ʜʠʘʤʝʪʨʦʤ. ɿʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʦʨʘʞʸʥʥʦʩʪʠ ʜʝʨʝʚʴʝʚ ʚ ʩʚʷʟʠ ʩ ʫʜʘʣʝʥʠʝʤ ʦʪ 

ʠʩʪʦʯʥʠʢʘ ʚʳʙʨʦʩʦʚ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʠʩʪʚʝʥʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʟʦʥʳ ʧʦʨʘʞʝʥʳ ʩʪʚʦ-

ʣʦʚʳʤʠ ʛʥʠʣʷʤʠ ʩʭʦʜʥʳʤ ʬʠʪʦʧʘʪʦʛʝʥʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ. 

ʆʙʲʸʤʥʦʝ ʧʦʨʘʞʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦ ʚʘʨʴʠʨʫʝʪ ʠ ʟʘʚʠʩʠʪ ʦʪ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʬʘʢʪʦʨʦʚ. ɼʝ-

ʩʪʨʫʢʪʠʚʥʳʡ ʧʨʦʮʝʩʩ ʚ ʫʩʣʦʚʠʷʭ ʜʣʠʪʝʣʴʥʦʛʦ ʘʵʨʦʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʥʝ ʥʘʨʫʰʝʥ, 

ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʥʘʩʘʞ-

ʜʝʥʠʡ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʠʤʠ ʩʨʝʜʦʦʙʨʘʟʫʶʱʠʭ ʬʫʥʢʮʠʡ. 
 
 

 

ʀɿʄɽʅʏʀɺʆʉʊʔ ʈɽʇʈʆɼʋʂʊʀɺʅʓʍ ʆʈɻɸʅʆɺ 

ʉʆʉʅʓ ʆɹʓʂʅʆɺɽʅʅʆʁ 

 

ʂʦʥʯʠʮ ɸ.ʇ., ʊʨʠʛʫʙʦʚʠʯ ʖ.ɸ.  

(ʀʥʩʪʠʪʫʪ ʣʝʩʘ ʅɸʅ ɹʝʣʘʨʫʩʠ, ɻʦʤʝʣʴ, ɹʝʣʘʨʫʩʴ) 

 

Of great importance in breeding are morphological peculiarities of reproductive organs, 

primarily their dimensions and weight as well as correlation between linear dimensions of cones 

and quantity and weight of seeds in them. 
 

ɺ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝ-

ʧʨʦʜʫʢʪʠʚʥʳʭ ʦʨʛʘʥʦʚ /1/, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʠʭ ʨʘʟʤʝʨʳ ʠ ʤʘʩʩʘ, ʘ ʪʘʢʞʝ ʩʚʷʟʴ ʣʠʥʝʡʥʳʭ 

ʨʘʟʤʝʨʦʚ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʠ ʚʝʩʦʤ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʠʭ ʩʝʤʷʥ. ɺ ʯʠʩʣʝ ʧʨʠʟʥʘʢʦʚ, ʭʘʨʘʢ-

ʪʝʨʠʟʫʶʱʠʭ ʤʦʨʬʦʣʦʛʠʶ ʰʠʰʝʢ, ʥʘʤʠ ʠʟʫʯʘʣʠʩʴ: ʜʣʠʥʘ ʰʠʰʢʠ, ʝʝ ʰʠʨʠʥʘ, ʧʣʦ-

ʱʘʜʴ, ʧʝʨʠʤʝʪʨ, ʛʣʘʜʢʦʩʪʴ ʢʦʥʪʫʨʘ (ʜʣʷ ʦʧʠʩʘʥʠʷ ʬʦʨʤʳ ʘʧʦʬʠʟʘ ʰʠʰʝʢ) ʠ ʨʷʜ ʜʨʫʛʠʭ. 

ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʠʩʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʠʟʦʙʨʘʞʝʥʠʡ 

ʫʜʦʙʥʳ "ʜʚʫʭʤʝʨʥʳʝ" (ʜʦʩʪʘʪʦʯʥʦ ʧʣʦʩʢʠʝ) ʤʝʪʘʤʝʨʥʳʝ ʦʨʛʘʥʳ ʨʘʩʪʝʥʠʡ/1/. ʆʜʥʘʢʦ 

ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʤʝʪʘʤʝʨʥʳʭ ʦʨʛʘʥʦʚ ʷʚʣʷʝʪʩʷ ʪʨʝʭʤʝʨʥʳʤʠ ʦʙʲʝʢʪʘʤʠ.  ɼʣʷ ʠʭ ʦʧʠʩʘʥʠʷ 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʩʢʘʥʝʨʳ ʪʨʝʭʤʝʨʥʳʭ ʦʙʲʝʢʪʦʚ, ʦʜʥʘʢʦ ʧʦʜʦʙʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ ʷʚʣʷʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʜʦʨʦʛʦʩʪʦʷʱʠʤʠ ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʥʘʢʣʘʜʳʚʘʝʪ ʦʧʨʝʜʝ-

ʣʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʨʘʟʤʝʨʳ ʠ ʛʝʦʤʝʪʨʠʶ ʠʟʤʝʨʷʝʤʳʭ ʦʙʲʝʢʪʦʚ, ʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ /3, 4/. 

ʊʘʢ ʢʘʢ ʰʠʰʢʠ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʷʚʣʷʶʪʩʷ ʪʨʝʭʤʝʨʥʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʪʦ ʜʣʷ ʠʟ-

ʤʝʨʝʥʠʷ ʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʦʜʳ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʦʧʠʩʘʥʠʷ ʪʨʝʭʤʝʨʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʝ̡ʢʪʦʚ.  

ɼʣʷ ʪʨʝʭʤʝʨʥʳʭ ʦʙʲʝʢʪʦʚ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʨʷʜ ʚʘʞʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʦʧʠʩʳʚʘʶ-

ʱʠʭ ʢʦʥʪʫʨʘ ʠʭ ʧʨʦʝʢʮʠʡ: ʜʣʠʥʘ, ʰʠʨʠʥʘ, ʧʣʦʱʘʜʴ, ʧʝʨʠʤʝʪʨ, ʛʣʘʜʢʦʩʪʴ ʢʦʥʪʫʨʘ (ʜʣʷ 

ʦʧʠʩʘʥʠʷ ʬʦʨʤʳ ʘʧʦʬʠʟʘ ʰʠʰʝʢ) ʠ ʨʷʜ ʜʨʫʛʠʭ. ɽʩʣʠ ʤʝʪʘʤʝʨʳ ʦʙʣʘʜʘʶʪ ʦʩʴʶ ʩʠʤʤʝʪ-

ʨʠʠ, ʪʦ ʜʣʷ ʥʠʭ ʤʦʞʥʦ ʪʘʢʞʝ ʦʧʨʝʜʝʣʠʪʴ ʦʙʲʝʤ V, ʧʣʦʱʘʜʴ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ S ʧʦ 

ʬʦʨʤʫʣʘʤ, ʧʨʠʚʝʜʝʥʥʳʤ ʚ ʨʘʙʦʪʝ /2/. 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʫʣʷ BioShape ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʣʠʥʝʡ-

ʥʳʝ ʨʘʟʤʝʨʳ ʰʠʰʝʢ ʢʣʦʥʦʚ ʩʦʩʥʳ ʥʘ ʧʣʘʥʪʘʮʠʷʭ ʚʘʨʴʠʨʫʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦ (ʪʘʙʣʠʮʘ 1). 

ʉʨʝʜʥʷʷ ʜʣʠʥʘ ʰʠʰʝʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʝʜʝʣʘʤʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʦʪ 4,76 ʜʦ 5,18 ʩʤ. ɸʤʧʣʠ-

ʪʫʜʘ ʠʟʤʝʥʯʠʚʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʨʝʜʥʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʚʘʨʠʘʮʠʠ ʉ = 6,2 % ʠ ʤʦʞʝʪ 

ʙʳʪʴ ʦʮʝʥʝʥʘ ʩʦʛʣʘʩʥʦ ʰʢʘʣʝ ʉ.ɸ. ʄʘʤʘʝʚʘ /5/ ʢʘʢ ʥʠʟʢʘʷ ʠ ʩʨʝʜʥʷʷ. 
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Cʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟʤʝʨʝʥʠʝ ʦʙʲʝʤʘ ʰʠʰʝʢ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ 

ʪʦʯʥʦ ʦʮʝʥʠʪʴ ʤʘʩʩʫ ʠ ʢʦʣʠʯʝʩʪʚʦ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʠʭ ʩʝʤʷʥ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʟʤʝʨʝʥʠʝʤ 

ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ (ʜʣʠʥʳ ʠ ʰʠʨʠʥʳ). ʊʘʢ ʜʣʷ ʰʠʰʝʢ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʢʦʵʬʬʠʮʠ-

ʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʤʘʩʩʦʡ ʠ ʦʙʲʝʤʦʤ ʰʠʰʢʠ ʨʘʚʝʥ 0,86 ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʤʘʩʩʦʡ, ʜʣʠʥʦʡ ʠ ʰʠʨʠʥʦʡ ʰʠʰʢʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʚʥʳ 0,57 ʠ 0,67. 

 

ʊʘʙʣʠʮʘ 1 - ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʰʠʰʝʢ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ 

 N 
ɼʣʠʥʘ ʐʠʨʠʥʘ ʆʙʲʝʤ MS MK 

M Cv M Cv M Cv M Cv M Cv 

G_1:1 10 5,06 4,8 2,44 4,9 17,04 11,5 10,18 10,0 0,22 19,1 

G_2:2 10 4,95 7,1 2,22 5,5 14,28 13,4 8,00 13,7 0,24 15,2 

G_3:3 10 5,18 5,8 2,23 4,9 15,28 11,9 7,71 14,8 0,23 24,1 

G_4:4 10 4,76 6,2 2,42 4,0 14,65 8,5 8,24 9,3 0,22 27,5 

G_5:5 10 5,03 4,4 2,55 4,7 17,56 7,1 9,12 10,4 0,29 30,2 

ʩʨʝʜʥʝʝ 50 4,99 6,2 2,37 7,1 15,77 13,1 8,65 15,3 0,24 26,3 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: Ms - ʤʘʩʩʘ ʰʠʰʢʠ, Mʢ - ʤʘʩʩʘ ʩʝ-

ʤʷʥ, ʄ ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠʟʥʘʢʘ Cv- ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ, N ïʢʦʣʠʯʝʩʪʚʦ ʰʠʰʝʢ.  

 

ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʫʩʧʝʭ ʦʪʙʦʨʘ ʧʦ ʭʦʟʷʡʩʪʚʝʥʥʦ ʮʝʥʥʳʤ 

ʧʨʠʟʥʘʢʘʤ, ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʪʝʧʝʥʠ ʠʭ ʥʘʩʣʝʜʫʝʤʦʩʪʠ, ʪ.ʝ. ʧʨʦʚʝʜʝʥʠʝ ʛʝʥʝʪʠʯʝ-

ʩʢʦʡ ʦʮʝʥʢʠ. ʇʦʩʢʦʣʴʢʫ ʩʪʝʧʝʥʴ ʬʝʥʦʪʠʧʠʯʝʩʢʦʛʦ ʚʳʨʘʞʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ 

ʰʠʰʝʢ ʫ ʦʪʜʝʣʴʥʳʭ ʢʣʦʥʦʚ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʩʫʤʤʘʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʛʝʥʦʪʠʧʘ ʠ 

ʩʨʝʜʳ, ʚʘʞʥʦ ʟʥʘʪʴ ʫʜʝʣʴʥʦʝ ʫʯʘʩʪʠʝ ʛʝʥʦʪʠʧʠʯʝʩʢʠʭ ʠ ʩʨʝʜʦʚʳʭ ʬʘʢʪʦʨʦʚ ʚ ʧʨʦʷʚʣʝʥʠʠ 

ʵʪʠʭ ʧʨʠʟʥʘʢʦʚ. ʆʩʥʦʚʥʳʤ ʤʦʤʝʥʪʦʤ ʪʘʢʦʛʦ ʘʥʘʣʠʟʘ ʷʚʣʷʝʪʩʷ ʨʘʟʣʦʞʝʥʠʝ ʦʙʱʝʛʦ ʬʝʥʦ-

ʪʠʧʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘ ʩʦʩʪʘʚʣʷʶʱʠʝ ʝʛʦ ʢʦʤʧʦʥʝʥʪʳ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʙʳʣ ʧʨʦʚʝ-

ʜʝʥ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʦʛʦ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 - ʅʘʩʣʝʜʫʝʤʦʩʪʴ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʰʠʰʝʢ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ 

 M H2 S2e S2g S2ph Ce Cg Cph 

D 4,99 0,162 0,082 0,016 0,098 5,732 2,516 6,259 

L 2,37 0,603 0,013 0,020 0,033 4,802 5,916 7,620 

V 15,76 0,408 2,780 1,913 4,693 10,573 8,770 13,73 

MS 8,65 0,482 1,010 0,938 1,948 11,608 11,19 16,124 

MK 0,243 0,145 0,004 0,001 0,004 24,723 10,19 26,742 

ɺ ʜʘʥʥʦʡ ʪʘʙʣʠʮʝ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: D- ʜʣʠʥʘ ʰʠʰʢʠ, L ï ʝʝ ʜʠʘʤʝʪʨ, Ms - 

ʤʘʩʩʘ ʰʠʰʢʠ, Mʢ - ʤʘʩʩʘ ʩʝʤʷʥ, V- ʦʙʲʝʤ, S
2
ph, S

2
g, S

2
e ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʬʝʥʦʪʠʧʠʯʝʩʢʘʷ, ʛʝʥʦ-

ʪʠʧʠʯʝʩʢʘʷ ʠ ʧʘʨʘʪʠʧʠʯʝʩʢʘʷ ʜʠʩʧʝʨʩʠʠ; Cph, Cg, Ce ï ʬʝʥʦʪʠʧʠʯʝʩʢʠʡ, ʛʝʥʦʪʠʧʠʯʝʩʢʠʡ ʠ ʧʘʨʘ-

ʪʠʧʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʘʨʠʘʮʠʠ; H
2
 ï ʥʘʩʣʝʜʫʝʤʦʩʪʴ ʧʨʠʟʥʘʢʘ /6/. 

 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʷʚʠʣ, ʯʪʦ ʚ ʦʙʱʝʡ ʬʝʥʦʪʠʧʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʜʣʠʥʳ ʰʠʰʝʢ (Cph=6,26%) ʫ ʢʣʦʥʦʚ ʩʦʩʥʳ ʥʘʩʣʝʜʩʪʚʝʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ ʟʥʘ-

ʯʠʪʝʣʴʥʫʶ ʜʦʣʶ (Cg=2,52%). ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʩʣʝʜʫʝʤʦʩʪʠ ʜʣʠʥʳ ʩʦʩʪʘʚ-

ʣʷʝʪ H
2
 = 0,162. ʂʦʵʬʬʠʮʠʝʥʪʳ ʥʘʩʣʝʜʫʝʤʦʩʪʠ ʜʠʘʤʝʪʨʘ, ʤʘʩʩʳ ʠ ʦʙʲʝʤʘ ʰʠʰʝʢ ʩʦʩʪʘ-
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ʚʠʣʠ 0,603; 0,482; 0,408 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ, ʯʪʦ ʤʘʢʩʠʤʘʣʴ-

ʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʥʘʩʣʝʜʫʝʤʦʩʪʠ ʦʙʣʘʜʘʝʪ ʜʠʘʤʝʪʨ, ʘ ʤʠʥʠʤʘʣʴʥʳʤ ï ʦʙʲʝʤ ʰʠʰʢʠ. 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʰʠʰʝʢ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʜʦʩʪʘʪʦʯʥʦ 

ʩʠʣʴʥʦ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ (ʪʘʙʣʠʮʘ 3).  

 

ʊʘʙʣʠʮʘ 3 - ʂʦʨʨʝʣʷʮʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʰʠʰʝʢ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ 

 D L V MS 

D 1,00 0,36 0,70 0,57 

L 0,36 1,00 0,79 0,69 

V 0,70 0,79 1,00 0,86 

MS 0,57 0,69 0,86 1,00 

ɼʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ ʩʚʷʟʴ ʩʫʱʝʩʪʚʫʝʪ ʤʝʞʜʫ ʦʙʲʝʤʦʤ ʠ ʤʘʩʩʦʡ ʰʠʰʢʠ (r = 0,86). 

ʆʯʝʥʴ ʩʫʱʝʩʪʚʝʥʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʜʣʠʥʦʡ ʰʠʰʝʢ ʠ ʠʭ ʤʘʩʩʦʡ, ʜʠʘʤʝʪʨʦʤ ʠ ʤʘʩʩʦʡ 

ʰʠʰʝʢ (r = 0,57-0,67). 

ʅʘ ʦʩʥʦʚʝ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʠʟʦʙʨʘʞʝʥʠʡ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝ-

ʥʠʝ, ʧʦʟʚʦʣʷʶʱʝʝ ʧʨʦʚʦʜʠʪʴ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʪʨʝʭʤʝʨʥʳʭ ʦʙʲʝʢʪʦʚ. ɽʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʳʩʦʢʦʪʦʯʥʳʭ 

ʠʟʤʝʨʝʥʠʡ ʦʜʥʦʪʠʧʥʳʭ ʦʙʲʝʢʪʦʚ (ʤʝʪʘʤʝʨʦʚ) ʠ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʦʙʲʝʢʪʠʚʥʦʝ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʠʩʘʥʠʝ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʨʘʩʪʝʥʠʡ ʥʘ ʦʩʥʦʚʝ 

ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ 

ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʦʡ ʙʠʦʤʝʪʨʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʅʘ ʵʪʦʡ ʦʩʥʦ-

ʚʝ ʚʦʟʤʦʞʥʘ ʟʘʤʝʥʘ ʥʝʢʦʪʦʨʳʭ ʢʘʯʝʩʪʚʝʥʥʳʭ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʢʦʣʠʯʝʩʪʚʝʥ-

ʥʳʤʠ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʫʯʘʝʤʦʡ ʙʠʦʤʝʪʨʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʧʦʚʳʩʠʪʴ ʝʝ ʪʦʯʥʦʩʪʴ, ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʠ ʩʪʦʠʤʦʩʪʴ ʧʨʦʚʦʜʠʤʳʭ ʠʟʤʝʨʝʥʠʡ. 
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ɺʃʀʗʅʀɽ ʋʉʃʆɺʀʁ ʄɽʉʊʆʇʈʆʀɿʈɸʉʊɸʅʀʗ ʅɸ ʂɸʏɽʉʊɺʆ 

ɼʈɽɺɽʉʀʅʓ ʉʆʉʅʓ ɺ ʂʋʃʔʊʋʈɸʍ 
 

ʂʦʨʯʘʛʦʚ ʉ.ɸ., ɻʨʠʙʦʚ ʉ.ɽ. (ɺɻʄʍɸ, ʛ. ɺʦʣʦʛʜʘ, ʈʌ) 

ʑʝʢʘʣʝʚ ʈ.ɺ. (ʀʃɸʅ, ʛ. ʄʦʩʢʚʘ, ʈʌ) 
 

In article the analysis of studying of characteristics of wood of pine in the European North 

is carried out. Results of own measurements of physical and mechanical properties of the pine 

wood formed in cultures in various conditions of growth are resulted. 
 

ɺʦʧʨʦʩ ʦ ʚʣʠʷʥʠʠ ʫʩʣʦʚʠʡ ʤʝʩʪʦʧʨʦʠʟʨʘʩʪʘʥʠʷ ʥʘ ʢʘʯʝʩʪʚʦ ʜʨʝʚʝʩʠʥʳ ʚ ʣʝʩʦʚʦ-

ʜʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʠʤʝʝʪ ʙʦʛʘʪʫʶ ʠʩʪʦʨʠʶ. ɽʱʝ ʚ ʜʘʚʥʠʝ ʚʨʝʤʝʥʘ ʨʫʩʩʢʠʝ ʢʨʝʩʪʴʷʥʝ 

ʧʦʜʤʝʪʠʣʠ ʩʚʷʟʴ ʢʘʯʝʩʪʚʘ ʜʨʝʚʝʩʠʥʳ ʩ ʭʘʨʘʢʪʝʨʦʤ ʜʨʝʚʦʩʪʦʷ ʠ ʫʩʣʦʚʠʷʤʠ ʧʨʦʠʟʨʘʩʪʘʥʠʷ, 

ʜʘʚ ʧʨʠʨʦʜʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʣʝʩʘ ʤʝʪʢʠʝ ʥʘʟʚʘʥʠʷ, ʚʦʰʝʜʰʠʝ ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʚ ʣʝʩʦʭʦ-

ʟʷʡʩʪʚʝʥʥʫʶ ʣʠʪʝʨʘʪʫʨʫ ʠ ʧʨʘʢʪʠʢʫ. 

ʀʚʘʥ ʉʪʝʧʘʥʦʚʠʯ ʄʝʣʝʭʦʚ ʧʦ ʧʨʘʚʫ ʩʯʠʪʘʝʪʩʷ ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʘ-

ʯʝʩʪʚʘ ʜʨʝʚʝʩʠʥʳ ʩ ʫʯʝʪʦʤ ʫʩʣʦʚʠʡ ʤʝʩʪʦʧʨʦʠʟʨʘʩʪʘʥʠʷ ʥʘ ɽʚʨʦʧʝʡʩʢʦʤ ʉʝʚʝʨʝ. 

ñéʀʟʫʯʝʥʠʝ ʜʨʝʚʝʩʠʥʳ ʧʦʨʦʜ ʜʦʣʞʥʦ ʧʨʦʚʦʜʠʪʩʷ, ʫʢʘʟʳʚʘʝʪ ʀ.ʉ. ʄʝʣʝʭʦʚ, (1949), ʩʦ 

ʚʩʝʩʪʦʨʦʥʥʠʤ ʫʯʝʪʦʤ ʫʩʣʦʚʠʡ ʧʨʦʠʟʨʘʩʪʘʥʠʷ, ʭʘʨʘʢʪʝʨʘ ʣʝʩʘ ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʪʠʧʦʚ ʝʛʦ. 

ɺʣʠʷʥʠʝ ʪʠʧʦʚ ʣʝʩʘ ʥʘ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʜʨʝʚʝʩʠʥʳ ʧʨʦʷʚʣʷʶʪʩʷ ʯʝʨʝʟ ʠʟ-

ʤʝʥʝʥʠʷ ʚ ʧʨʠʨʦʩʪʝ ʠ ʩʪʨʦʝʥʠʠ ʜʨʝʚʝʩʠʥʳ, ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʢʨʝʥʠ, ʩʫʯʢʦʚʘʪʦʩʪʠ ʠ ʪ.ʜ. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʘʟʣʠʯʠʷ ʚ ʪʠʧʘʭ ʣʝʩʘ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʟʘʧʘʩʘʭ ʜʨʝʚʝʩʠʥʳ ʨʘʟʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ï ʘʚʠʘʮʠʦʥʥʦʡ, ʨʝʟʦʥʘʥʩʦʚʦʡ, ʬʘʥʝʨʥʦʡ, ʧʠʣʦʚʦʯʥʦʡ, ʙʘʣʘʥʩʦʚʦʡ ʠ ʧʨ.ò. ɺ ʩʚʦʝʡ ʧʝʨʚʦʡ 

ʨʘʙʦʪʝ ʪʘʢʦʛʦ ʭʘʨʘʢʪʝʨʘ (1934) ʘʚʪʦʨ ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʝʩʦʤʥʝʥʥʦʝ ʚʣʠʷʥʠʝ ʪʠʧʦʚ ʣʝʩʘ ʥʘ 

ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʜʨʝʚʝʩʠʥʳ (ʪʘʙʣ. 1). 
 

ʊʘʙʣʠʮʘ 1  - ʌʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʜʨʝʚʝʩʠʥʳ ʧʦ ʪʠʧʘʤ ʣʝʩʘ 

ʊʠʧ ʣʝʩʘ 

ɹʦʥʠʪʝʪ 

ʇʨʦʮʝʥʪ 

ʧʦʟʜʥʝʡ 

ʜʨʝʚʝʩʠʥʳ 

ʆʙʲʝʤʥʳʡ ʚʝʩ, 

ʛ*ʩʤ
-3 

ʇʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ 

ʧʨʠ ʩʞʘʪʠʠ 

ʚʜʦʣʴ ʚʦʣʦʢʦʥ, 

ʢʛ*ʩʤ
-2 

ʊʦʨʮʦʚʘʷ 

ʪʚʝʨʜʦʩʪʴ, 

ʢʛ*ʩʤ
-2

 

ɿʝʣʝʥʦʤʦʰʥʳʡ 

III  
31,2 0,55 525 328 

ʉʦʩʥʘ ʧʦ ʙʦʣʦʪʫ 

V 
25,1 0,51 463 287 

ʇʨʦʜʦʣʞʠʚ ʠ ʫʛʣʫʙʠʚ ʩʚʦʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʀ.ʉ. ʄʝʣʝʭʦʚ (1936) ʧʦʜʪʚʝʨʞʜʘʝʪ ʨʘʥʝʝ 

ʩʜʝʣʘʥʥʳʝ ʚʳʚʦʜʳ ʠ ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘ ʣʫʯʰʠʭ ʧʦʯʚʘʭ ʦʙʨʘʟʫʝʪʩʷ ʜʨʝʚʝʩʠʥʘ ʙʦʣʝʝ ʚʳʩʦ-

ʢʦʛʦ ʢʘʯʝʩʪʚʘ (ʪʘʙʣ. 2). 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʙʳʣʠ ʧʨʦʜʦʣʞʝʥʳ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʜʦʢʪʦʨʘ ʪʝʭʥʠ-

ʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨʘ ɺʣʘʜʠʤʠʨʘ ʀʚʘʥʦʚʠʯʘ ʄʝʣʝʭʦʚʘ. ʅʝʢʦʪʦʨʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠ ʢʘʯʝʩʪʚʫ ʜʨʝʚʝʩʠʥʳ ʩʦʩʥʳ ʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʣʝʩʘ ɸʨʭʘʥʛʝʣʴʩʢʦʡ 

ʦʙʣʘʩʪʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʤʦʥʦʛʨʘʬʠʠ (ʄʝʣʝʭʦʚ, ɹʘʙʠʯ, ʂʦʨʯʘʛʦʚ, 2003). ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 

ʧʦʩʣʝʜʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʜʫʡʩʢʦʛʦ ʣʝʩʭʦʟʘ ɺʦʣʦʛʦʜʩʢʦʡ ʦʙ-

ʣʘʩʪʠ ʚ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʭ ʩʦʩʥʦʚʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʯʝʨʥʠʯʥʦʛʦ, ʙʨʫʩʥʠʯʥʦʛʦ ʠ ʣʠʰʘʡʥʠʢʦʚʦ-

ʛʦ ʪʠʧʦʚ ʣʝʩʘ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 3. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʢʫʣʴʪʫʨʘʭ ʩʦʩʥʳ ʬʦʨʤʠʨʫʝʪʩʷ ʜʦʚʦʣʴʥʦ 

ʰʠʨʦʢʦʩʣʦʡʥʘʷ ʜʨʝʚʝʩʠʥʘ. ʇʘ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʵʪʦʤʫ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʜʛʦʪʦʚʢʘ ʧʦʯʚʳ 

ʧʨʠ ʩʦʟʜʘʥʠʠ ʢʫʣʴʪʫʨ, ʦʧʪʠʤʘʣʴʥʘʷ ʛʫʩʪʦʪʘ, ʚʳʙʦʨ ʧʦʨʦʜʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʣʝʩʦʨʘʩʪʠ-

ʪʝʣʴʥʳʤ ʫʩʣʦʚʠʷʤ ʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ. ʐʠʨʠʥʘ ʛʦʜʠʯʥʳʭ ʩʣʦʝʚ ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʪʠʧʘʤ ʣʝʩʘ 

ʚ ʧʨʝʜʝʣʘʭ ʦʪ 2,2 ʜʦ 2,6 ʤʤ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʤʝʞʜʫ ʚʘʨʠʘʥ-

ʪʘʤʠ ʥʝ ʜʦʢʘʟʘʥʘ (tʬ = 0,3ï1,4). 
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ʊʘʙʣʠʮʘ 2 - ʌʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʜʨʝʚʝʩʠʥʳ ʩʦʩʥʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦ-

ʚʠʡ ʤʝʩʪʦʧʨʦʠʟʨʘʩʪʘʥʠʷ 

ʊʠʧ ʣʝʩʘ ɹʦʥʠʪʝʪ ʇʦʯʚʘ 
ʆʙʲʝʤʥʳʡ 

ʚʝʩ, ʛ*ʩʤ
-3

 

ʇʨʝʜʝʣ ʧʨʦʯʥʦ-

ʩʪʠ ʚʜʦʣʴ ʚʦʣʦ-

ʢʦʥ, ʢʛ*ʩʤ
-2 

ʗʛʦʜʥʠʢ III  ʉʚʝʞʘʷ 0,55 505 

ʏʝʨʥʠʯʥʳʡ IV  
ʉʫʧʝʩʯʘʥʘʷ ʠ 

ʩʫʛʣʠʥʠʩʪʘʷ 
0,52 478 

ʄʦʭʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʳʡ IV  ʊʦ ʞʝ 0,51 471 

ɺʘʭʪʦʚʦ-ʩʬʘʛʥʦʚʳʡ V ɿʘʙʦʣʦʯʝʥʥʘʷ 0,48 406 

ʅʘʠʙʦʣʴʰʠʡ ʧʨʦʮʝʥʪ ʧʦʟʜʥʝʡ ʜʨʝʚʝʩʠʥʳ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʩʦʩʥʷʢʝ ʙʨʫʩʥʠʯʥʦʤ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ ʦ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʘʠʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦʡ ʜʨʝʚʝʩʠʥʳ ʚ ʜʘʥʥʦʤ 

ʪʠʧʝ ʣʝʩʘ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʦʟʚʦʣʠʣʘ ʜʦʢʘʟʘʪʴ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʝʥ-

ʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʩʫʱʝʩʪʚʝʥʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʥʠʤʠ ʜʣʷ ʩʦʩʥʷʢʘ ʯʝʨʥʠʯʥʦʛʦ ʠ ʣʠ-

ʰʘʡʥʠʢʦʚʦʛʦ (tʬ = 2,4), ʙʨʫʩʥʠʯʥʦʛʦ ʠ ʣʠʰʘʡʥʠʢʦʚʦʛʦ (tʬ = 3,5). ɼʣʷ ʩʦʩʥʷʢʘ ʯʝʨʥʠʯʥʦʛʦ 

ʠ ʙʨʫʩʥʠʯʥʦʛʦ ʨʘʟʣʠʯʠʷ ʥʝ ʜʦʩʪʦʚʝʨʥʳ (tʬ = 0,6). 

ɼʨʝʚʝʩʠʥʘ ʥʘʠʙʦʣʴʰʝʡ ʧʣʦʪʥʦʩʪʠ ʠ ʧʨʦʯʥʦʩʪʠ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʣʫʯʰʠʭ ʫʩʣʦʚʠʷʭ ʤʝʩʪʦ-

ʧʨʦʠʟʨʘʩʪʘʥʠʷ. ʆʜʥʘʢʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʪʠʧʘʤʠ ʣʝʩʘ ʚʳʷʚʣʝʥʳ 

ʣʠʰʴ ʧʦ ʧʣʦʪʥʦʩʪʠ (tʬ = 2,1ï2,9), ʧʦ ʧʨʦʯʥʦʩʪʠ ʨʘʟʣʠʯʠʷ ʥʝ ʜʦʢʘʟʘʥʳ (tʬ = 0,3ï1,5). 
 

ʊʘʙʣʠʮʘ 3 - ʌʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʜʨʝʚʝʩʠʥʳ ʩʦʩʥʳ ʚ ʢʫʣʴʪʫʨʘʭ ʧʦ ʪʠʧʘʤ ʣʝʩʘ 

ʇʦʢʘʟʘʪʝʣʴ 
ʊʠʧ ʣʝʩʘ 

ʯʝʨʥʠʯʥʳʡ ʙʨʫʩʥʠʯʥʳʡ ʣʠʰʘʡʥʠʢʦʚʳʡ 

ʐʠʨʠʥʘ ʛʦʜʠʯʥʦʛʦ ʩʣʦʷ, ʤʤ 2,6Ñ0,3 2,2Ñ0,1 2,5Ñ0,2 

ʇʨʦʮʝʥʪ ʧʦʟʜʥʝʡ ʜʨʝʚʝʩʠʥʳ, % 30,9Ñ2,2 32,7Ñ1,8 25,1Ñ1,1 

ʇʣʦʪʥʦʩʪʴ ʧʨʠ ʚʣʘʞʥʦʩʪʠ 12%, ʛ*ʩʤ
-
į 0,470Ñ0,01 0,480Ñ0,01 0,440Ñ0,01 

ʇʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʧʨʠ  ʩʞʘʪʠʠ, ʄʇʘ    

     ʚʜʦʣʴ ʚʦʣʦʢʦʥ 45,6Ñ1,3 45,1Ñ1,3 43,1Ñ1,0 

     ʧʦʧʝʨʝʢ ʚʦʣʦʢʦʥ:    

          ʚ ʨʘʜʠʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 9,7Ñ1,0 10,0Ñ0,5 8,0Ñ0,7 

          ʚ ʪʘʥʛʝʥʮʠʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 8,0Ñ0,7 9,8Ñ0,4 6,6Ñ0,3 

ʇʦʜʚʦʜʷ ʠʪʦʛ, ʦʪʤʝʪʠʤ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʜʨʝʚʝʩʠʥʳ ʚ ʣʝʩʦʪʠʧʦʣʦʛʠʯʝʩʢʦʤ 

ʘʩʧʝʢʪʝ ʥʝ ʙʝʟʦʩʥʦʚʘʪʝʣʴʥʳ. ʇʦ ʨʷʜʫ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʠʷ 

ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʪʠʧʘʤʠ ʣʝʩʘ. ɿʥʘʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚ ʠʟʤʝʥʝʥʠʠ ʩʚʦʡʩʪʚ ʜʨʝʚʝʩʠʥʳ 

ʚ ʩʚʷʟʠ ʩ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʧʦʟʚʦʣʷʪ ʣʝʩʦʚʦʜʘʤ ʚʳʨʘʱʠʚʘʪʴ ʜʨʝʚʝʩʠʥʫ ʟʘʨʘ-

ʥʝʝ ʟʘʜʘʥʥʳʭ ʢʘʯʝʩʪʚ. 
ʃʠʪʝʨʘʪʫʨʘ 

1. ʄʝʣʝʭʦʚ ʀ.ʉ. ʆ ʪʝʭʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʜʨʝʚʝʩʠʥʳ ʩʦʩʥʳ ʇʣʝʩʝʮʢʦʛʦ ʣʝʩʪʨʘʥʭʦʟʘ // ʉʙ. ʥʘʫʯ.-

ʠʩʩʣʝʜ. ʨʘʙʦʪ ɸʃʊʀ, ʊ. 1, 1934. -ʉ.63. 

2. ʂʘʯʘʣʦʚ ɸ.ɸ., ʄʝʣʝʭʦʚ ʀ.ʉ. ʂʘʯʝʩʪʚʦ ʭʚʦʡʥʦʡ ʜʨʝʚʝʩʠʥʳ ʇʠʥʝʞʩʢʦ-ʂʫʣʦʡʩʢʦʛʦ ʚʦʜʦʨʘʟʜʝʣʘ// 

ʃʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ ʠ ʣʝʩʦʵʢʩʧʣʫʘʪʘʮʠʷ. -1938. -ˉ8. 

3. ʄʝʣʝʭʦʚ ʀ.ʉ. ɿʥʘʯʝʥʠʝ ʪʠʧʦʚ ʣʝʩʦʚ ʠ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ  ʚ ʠʟʫʯʝʥʠʠ ʩʪʨʦʝʥʠʷ ʜʨʝʚʝʩʠ-

ʥʳ ʠ ʝʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ// ʊʨʫʜʳ ʠʥʩʪʠʪʫʪʘ ʣʝʩʘ ɸʅ ʉʉʉʈ, 1949, ʊ. IV. -ʉ. 11-20. 

4. ʄʝʣʝʭʦʚ ɺ.ʀ., ɹʘʙʠʯ  ʅ.ɸ., ʂʦʨʯʘʛʦʚ ʉ.ɸ. ʂʘʯʝʩʪʚʦ ʜʨʝʚʝʩʠʥʳ ʩʦʩʥʳ ʚ ʢʫʣʴʪʫʨʘʭ. -ɸʨʭʘʥʛʝʣʴʩʢ: 

ʀʟʜ-ʚʦ ɸɻʊʋ, 2003. -110 ʩ. 
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ʄʝʣʘʥʭʦʣʠʥ ʇ.ʅ., ʇʦʣʷʢʦʚʘ ɻ.ɸ., ʐʘʰʢʦʚʘ ɻ.ɺ. 

(ʀʃɸʅ, ʋʩʧʝʥʩʢʦʝ, ʄʦʩʢʦʚʩʢʘʷ ʦʙʣ., ʈʌ) 

 

The list of rare plants included in the Red Data Book of Moscow in natural preserve ñThe 

Valley of Setun Riverò is presented here (23 species of higher vascular plants). 

 

ɿʘʢʘʟʥʠʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʖʛʦ-ʟʘʧʘʜʥʦʤ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤ ʦʢʨʫʛʝ ʄʦʩʢʚʳ, ʠʤʝʝʪ 

ʚ ʩʪʨʫʢʪʫʨʝ ʛʦʨʦʜʘ ʚʘʞʥʦʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ, ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʝ ʠ ʩʦʮʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. ɽʛʦ 

ʛʣʘʚʥʦʡ ʧʨʦʜʦʣʴʥʦʡ ʦʩʴʶ ʷʚʣʷʝʪʩʷ ʨ. ʉʝʪʫʥʴ. ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʧʨʠʨʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚʳʩʦʢʘ, ʙʣʘʛʦʜʘʨʷ ʙʠʦʪʦʧʠʯʝʩʢʦʤʫ ʨʘʟʥʦʦʙʨʘʟʠʶ ʠ ʥʘʣʠʯʠʶ 

ʫʯʘʩʪʢʦʚ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʘ ʛʣʘʚʥʦʝ, ʩʦʭʨʘʥʠʚʰʠʤʩʷ ʩʚʷʟʷʤ ʩ ʧʨʠʨʦʜʥʳʤʠ ʣʘʥʜ-

ʰʘʬʪʘʤʠ ʇʦʜʤʦʩʢʦʚʴʷ. ʅʘʣʠʯʠʝ ʪʘʢʦʡ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʩʚʷʟʠ ï ʥʝʦʙʭʦʜʠʤʦʝ ʫʩʣʦʚʠʝ 

ʧʦʜʜʝʨʞʘʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʡ ʚʩʝʛʦ ʧʨʠʨʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʄʦʩʢʚʳ (ʄʠʢʣʷʝʚ ʠ ʜʨ., 2005). 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʢʘʟʥʠʢʘ ʚʳʷʚʣʝʥʳ ʤʝʩʪʦʦʙʠʪʘʥʠʷ 23 ʚʠʜʦʚ 

ʚʳʩʰʠʭ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ, ʟʘʥʝʩʝʥʥʳʭ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʛʦʨʦʜʘ ʄʦʩʢʚʳ (ʂʨʘʩʥʘʷ 

ʢʥʠʛʘé, 2001): 1. ɸʩʪʨʘʛʘʣ ʩʦʣʦʜʢʦʣʠʩʪʥʳʡ Astragalus glycyphyllus L. 2. ɺʝʪʨʝʥʠʮʘ ʣʶʪʠ-

ʢʦʚʘʷ Anemodoides ranunculoides (L.) Holub. 3. ɻʚʦʟʜʠʢʘ ʌʠʰʝʨʘ Dianthus fischeri Spreng. 

4. ɻʦʨʠʮʚʝʪ ʢʫʢʫʰʢʠʥ Coronaria flos-cuculi L. 5. ɼʨʝʤʣʠʢ ʰʠʨʦʢʦʣʠʩʪʥʳʡ Epipactis 

helleborine (L.) Crantz. 6. ɿʝʤʣʷʥʠʢʘ ʟʝʣʝʥʦʚʘʪʘʷ (ʣʫʛʦʚʘʷ ʢʣʫʙʥʠʢʘ) Fragaria viridis (Du 

ch.) Weston. 7. ʂʦʣʦʢʦʣʴʯʠʢ ʢʨʘʧʠʚʦʣʠʩʪʥʳʡ Campanula trachelium L. 8. ʂʦʣʦʢʦʣʴʯʠʢ 

ʨʘʩʢʠʜʠʩʪʳʡ Campanula patula L. 9. ʂʦʣʦʢʦʣʴʯʠʢ ʰʝʨʩʪʠʩʪʳʡ (ʞʝʩʪʢʦʣʠʩʪʥʳʡ) C. 

cervicaria L. 10. ʂʦʣʦʢʦʣʴʯʠʢ ʰʠʨʦʢʦʣʠʩʪʥʳʡ C. latifolia L. 11. ʃʘʥʜʳʰ ʤʘʡʩʢʠʡ 

Convallaria majalis L. 12. ʄʝʜʫʥʠʮʘ ʥʝʷʩʥʘʷ Pulmonaria obscura Dumort 13. ʅʝʟʘʙʫʜʢʘ ʙʦ-

ʣʦʪʥʘʷ Myosotis palustris Lam.(L.) 14. ʅʝʟʘʙʫʜʢʘ ʣʝʩʥʘʷ Myosotis silvatica Hoffm. 

(sylvatica)15. ʇʘʣʴʯʘʪʦʢʦʨʝʥʥʠʢ ʤʷʩʦʢʨʘʩʥʳʡ Dactylorhiza incarnata (L.) Soo. 16. ʇʘʣʴʯʘ-

ʪʦʢʦʨʝʥʥʠʢ ʧʷʪʥʠʩʪʳʡ D. maculata (L.) Soo 17. ʇʘʣʴʯʘʪʦʢʦʨʝʥʥʠʢ ʌʫʢʩʘ D. Fuchsii 

(Druce) Soo. 18. ʇʝʯʝʥʦʯʥʠʮʘ ʙʣʘʛʦʨʦʜʥʘʷ Hepatica nobilis Mill.19. ʇʦʧʦʚʥʠʢ ʦʙʳʢʥʦʚʝʥ-

ʥʳʡ (ʥʠʚʷʥʠʢ) Leucanthemum vulgare Lam. 20. ʇʨʠʤʫʣʘ (ʧʝʨʚʦʮʚʝʪ ʚʝʩʝʥʥʠʡ) Primula 

veris L. 21. ʇʫʧʘʚʢʘ ʢʨʘʩʠʣʴʥʘʷ Anthemis tinctoria L. 22. ʉʪʨʘʫʩʥʠʢ Matteuccia 

struthiopteris (L.) Tod. 23. ʍʦʭʣʘʪʢʘ ʧʣʦʪʥʘʷ Corydalis solida (L.) Clairv 

ʆʪʤʝʯʝʥʦ 16 ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʥʫʞʜʘʶʱʠʭʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʄʦʩʢʚʳ ʚ ʧʦʩʪʦʷʥʥʦʤ 

ʢʦʥʪʨʦʣʝ ʠ ʥʘʙʣʶʜʝʥʠʠ (ʂʨʘʩʥʘʷ ʢʥʠʛʘé, 2001): 1. ɺʘʩʠʣʠʩʪʥʠʢ ʧʨʦʩʪʦʡ Thalitrum sim-

plex 2. ɺʦʨʦʥʝʮ ʢʦʣʦʩʠʩʪʳʡ Actaea spicata 3. ɻʦʨʦʰʝʢ ʚʦʣʦʩʠʩʪʳʡ Vicia hirsuta (L.) S. 

F.Gray 4. ɻʦʨʦʰʝʢ ʯʝʪʳʨʸʭʩʝʤʷʥʥʳʡ Vicia tetrasperma (L.) Mill. 5. ɼʝʨʙʝʥʥʠʢ ʠʚʦʚʳʡ, 

ʧʣʘʢʫʥ-ʪʨʘʚʘ Lythrum salicaria L. 6. ɼʫʰʠʮʘ ʦʙʳʢʥʦʚʝʥʥʘʷ Origanum vulgare L. 7. ʂʦʣʦ-

ʢʦʣʴʯʠʢ ʨʘʧʫʥʮʝʣʝʚʠʜʥʳʡ Campanula rapunculoides L. 8. ʂʦʣʦʢʦʣʴʯʠʢ ʩʙʦʨʥʳʡ (ʩʢʫʯʝʥ-

ʥʳʡ) C. Glomerata 9. ʂʦʨʦʚʷʢ ʤʝʜʚʝʞʴʝ ʫʭʦ (ʦʙʳʢʥʦʚʝʥʥʳʡ) Verbascum thapsus 10. ʂʦʨʦ-

ʩʪʘʚʥʠʢ Knautia arvensis 11. ʈʜʝʩʪ ʚʦʣʦʩʦʚʠʜʥʳʡ Potamogeton trichoides Cham. et Schlecht. 

12. ʉʫʩʘʢ Butomus umbellatus 13. ʌʠʘʣʢʘ ʧʫʰʠʩʪʘʷ (ʦʧʫʰʝʥʥʘʷ) Viola hirta 14. ʌʠʘʣʢʘ ʈʠ-

ʚʠʥʠʫʩʘ Viola riviniana Rchb. Reichenb. 15. ʌʠʘʣʢʘ ʩʦʙʘʯʴʷ Viola canina L. 16. ʌʠʘʣʢʘ 

ʭʦʣʤʦʚʘʷ Viola collina Bess. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʢʘʟʥʠʢʘ ʥʘʤʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʤʝʩʪʦʦʙʠʪʘʥʠʷ 27 ʚʠ-

ʜʦʚ ʨʘʩʪʝʥʠʡ ʨʝʜʢʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ çɼʦʣʠʥʘ ʨʝʢʠ ʉʝʪʫʥʴè. 1. ɸʩʪʨʘʛʘʣ ʥʫʪʦʚʳʡ 

Astragalus cicer  L. 2. ɹʨʫʩʥʠʢʘ Vaccinium vitis-idaea L. 3. ɺʘʩʠʣʝʢ ʩʢʘʙʠʦʟʦʚʳʡ 4. ɺʘʩʠʣʠ-

ʩʪʥʠʢ ʞʸʣʪʳʡ Thalictrum flavum L 5. ɺʘʭʪʘ Menyanthes trifoliate L. 6. ɺʦʜʦʢʨʘʩ Hydrocharis 
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morsus-ranae L. 7. ɺʦʨʦʙʝʡʥʠʢ ʣʝʢʘʨʩʪʚʝʥʥʳʡ Lithospermum officinale L. 8. ɻʨʘʚʠʣʘʪ 

ʘʣʝʧʧʩʢʠʡ Geum aleppicum Jacq 9. ɻʨʫʰʘʥʢʘ ʢʨʫʛʣʦʣʠʩʪʥʘʷ Pyrola rotundifolia L. 10. ʂʦʟ-

ʣʦʙʦʨʦʜʥʠʢ ʚʦʩʪʦʯʥʳʡ Tragopogon orientalis L 11. ʂʦʨʦʚʷʢ ʯʝʨʥʳʡ Verbascum nigrum L. 

12. ʃʦʤʦʥʦʩ ʧʨʷʤʦʡ Clematis recta L.13. ʃʶʪʠʢ ʷʜʦʚʠʪʳʡ Ranunculus sceleratus L. 14. 

ʄʦʨʜʦʚʥʠʢ Echinops ruthenicus Bieb. 15. ʄʳʣʴʥʷʥʢʘ Saponaria officinalis L. 16. ʆʨʣʷʢ 

Pteridium aquilinum (L.) Kuhn ex Decken 17. ʈʦʛʦʣʠʩʪʥʠʢ ʧʦʛʨʫʞʸʥʥʳʡ Ceratophyllum 

demersurn L. 18. ʉʘʙʝʣʴʥʠʢ Comarum palustre 19. ʉʠʥʷʢ ʦʙʳʢʥʦʚʝʥʥʳʡ Echium vulgare L. 

20. ʉʪʨʝʣʦʣʠʩʪ Sagittaria sagittifolia L. 21. ʉʫʰʝʥʠʮʘ ʪʦʧʷʥʘʷ Gnaphalium uliginosum L. 22. 

ʍʤʝʣʴ Humulus lupulu 23. ʏʠʥʘ ʛʦʨʦʭʦʚʠʜʥʘʷ Lathyrus pisiformis L. 24. ʏʠʥʘ ʣʝʩʥʘʷ L. 

sylvestris 25. ʏʠʩʪʷʢ Ficaria verna Huds 26. ɻʦʣʦʢʫʯʥʠʢ ʃʠʥʥʝʷ Gymnocarpium dryopteris 

(L.) Newn. 27. ʗʩʪʨʝʙʠʥʢʘ ʚʦʣʦʩʠʩʪʘʷ Hieracium pilosella L. 

ʀʟ ʥʠʭ ʘʩʪʨʘʛʘʣ ʥʫʪʦʚʳʡ, ʣʦʤʦʥʦʩ ʧʨʷʤʦʡ, ʯʠʥʘ ʛʦʨʦʭʦʚʠʜʥʘʷ ʷʚʣʷʶʪʩʷ ʠʥʪʨʦʜʫ-

ʮʝʥʪʘʤʠ ʠʣʠ ʟʘʥʦʩʥʳʤʠ ʚʠʜʘʤʠ, ʪʝʤ ʥʝ ʤʝʥʝʝ ʠʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʚ ʟʘʢʘʟʥʠʢʝ ʥʫʞʜʘʶʪʩʷ ʚ 

ʦʭʨʘʥʝ. ʅʘʟʨʝʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʢʣʶʯʝʥʠʷ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʛ. ʄʦʩʢʚʳ ʪʘʢʠʭ ʚʠʜʦʚ ʢʘʢ 

ʙʨʫʩʥʠʢʘ, ʯʠʥʘ ʣʝʩʥʘʷ ʠ ʛʨʫʰʘʥʢʘ ʢʨʫʛʣʦʣʠʩʪʥʘʷ ʥʘʨʷʜʫ ʩ ʦʪʩʫʪʩʪʚʫʶʱʠʤʠ ʚ ʥʘʰʝʤ ʟʘ-

ʢʘʟʥʠʢʝ ʜʨʫʛʠʤʠ ʛʨʫʰʘʥʢʘʤʠ, ʯʝʨʥʠʢʦʡ ʠ ʦʨʪʠʣʠʝʡ (ʇʦʣʷʢʦʚʘ, ʄʝʣʘʥʭʦʣʠʥ, 2005).  ɺ ʢʘ-

ʯʝʩʪʚʝ ʚʠʜʦʚ ʨʝʜʢʠʭ ʠ ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʧʦʩʪʦʷʥʥʦʤ ʢʦʥʪʨʦʣʝ ʠ ʥʘʙʣʶʜʝʥʠʠ ʚ ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʠʡ ʨʘʟʜʝʣ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʄʦʩʢʚʳ ʜʦʣʞʥʳ ʙʳʪʴ ʚʥʝʩʝʥʳ ʤʥʦʛʠʝ ʨʘʩʪʝʥʠʷ ʚʦʜʥʦ-

ʙʦʣʦʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ: ʚʘʭʪʘ, ʚʦʜʦʢʨʘʩ, ʩʘʙʝʣʴʥʠʢ, ʩʪʨʝʣʦʣʠʩʪ, ʘ ʪʘʢʞʝ ʪʘʢʠʝ ʫʷʟʚʠʤʳʝ ʧʘ-

ʧʦʨʦʪʥʠʢʠ, ʢʘʢ ʛʦʣʦʢʫʯʥʠʢ ʃʠʥʥʝʷ ʠ ʦʨʣʷʢ; ʚʝʨʦʷʪʥʦ ʚ ʵʪʫ ʞʝ ʛʨʫʧʧʫ ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶ-

ʯʠʪʴ ʚʘʩʠʣʠʩʪʥʠʢ ʞʸʣʪʳʡ, ʢʦʨʦʚʷʢ ʯʝʨʥʳʡ, ʤʳʣʴʥʷʥʢʫ ʠ ʭʤʝʣʴ. 

ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʚ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʚʝʩʴʤʘ ʮʝʥʥʳʤ ʷʚʣʷʝʪʩʷ 

ʪʦ, ʯʪʦ ʤʥʦʛʠʝ ʠʟ ʫʢʘʟʘʥʥʳʭ ʚʠʜʦʚ ʧʨʦʠʟʨʘʩʪʘʶʪ ʚ ʩʦʩʪʘʚʝ ʩʦʦʙʱʝʩʪʚ, ʙʣʠʟʢʠʭ ʢ ʥʝʥʘʨʫ-

ʰʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʘʥʘʣʦʛʠʯʥʳʭ ʥʝʧʨʝʦʙʨʘʟʦʚʘʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʚʜʦʣʴ ʜʨʫʛʠʭ ʧʨʠ-

ʪʦʢʦʚ ʨʝʢʠ ʄʦʩʢʚʳ (ɻʫʪʥʠʢʦʚ, ʐʚʝʮʦʚ, 2004). ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ 

ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʚʦ ʬʣʦʨʝ ʟʘʢʘʟʥʠʢʘ ʚʠʜʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʩʫʭʠʭ ʩʦʩʥʷʢʦʚ (ʢʦʰʘʯʴʷ 

ʣʘʧʢʘ, ʟʠʤʦʣʶʙʢʘ ʠ ʜʨ.), ʘ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʦʣʠʛʦʪʨʦʬʥʳʭ ʣʫʛʦʚ (ʜʫʰʠʩʪʳʡ ʢʦʣʦ-

ʩʦʢ, ʟʫʙʨʦʚʢʘ, ʪʨʷʩʫʥʢʘ ʠ ʧʨ.), ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʨʷʜ ʫʨʦʯʠʱ ʟʘʢʘʟʥʠʢʘ ʜʦ ʩʠʭ ʧʦʨ ʩʦ-

ʭʨʘʥʷʝʪ ʙʠʦʪʦʧʠʯʝʩʢʦʝ ʠ ʵʢʦʪʦʧʠʯʝʩʢʦʝ ʩʚʦʝʦʙʨʘʟʠʝ ʵʪʠʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʠ ʧʨʠʛʦʜʥʳ ʜʣʷ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ (ʄʝʣʘʥʭʦʣʠʥ, ɻʘʙʯʝʥʢʦ, 2005). 
ʃʠʪʝʨʘʪʫʨʘ 

ɹʳʢʦʚ ɸ.ɺ. ʆʧʪʠʤʠʟʘʮʠʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ ʥʘ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʷʭ // 

ʉʦʩʪʦʷʥʠʝ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ (ʩʙ. ʥʘʫʯʥ. ʩʪʘ-

ʪʝʡ, ʧʦʩʚʷʱʝʥʥʳʭ 70-ʣʝʪʠʶ ʍʦʧʝʨʩʢʦʛʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ). -ɺʦʨʦʥʝʞ, 

2005. -ʉ. 206-210. 

ɻʫʪʥʠʢʦʚ ɺ.ɸ., ʐʚʝʮʦʚ ɸ.ʅ. ʃʘʥʜʰʘʬʪʥʘʷ ʠʥʜʠʢʘʮʠʷ ʮʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʪʝʨ-

ʨʠʪʦʨʠʠ ʄʦʩʢʚʳ // ɹʶʣʣ. ɻɹʉ. ɺʳʧ. 187, 2004. -ʉ. 50-70. 

ʂʨʘʩʥʘʷ ʢʥʠʛʘ ʛʦʨʦʜʘ ʄʦʩʢʚʳ. ɸɹʌ. -ʄ.: 2001. -624 ʩ. 

ʄʝʣʘʥʭʦʣʠʥ ʇ.ʅ., ɻʘʙʯʝʥʢʦ ʄ.ɺ // ʉʦʩʪʦʷʥʠʝ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 

ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ (ʩʙ. ʥʘʫʯʥ. ʩʪʘʪʝʡ, ʧʦʩʚʷʱʝʥʥʳʭ 70-ʣʝʪʠʶ ʍʦʧʝʨʩʢʦʛʦ ɻʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ). -ɺʦʨʦʥʝʞ, 2005. -ʉ. 154-158. 

ʄʠʢʣʷʝʚ ɺ.ʀ., ɹʳʢʦʚ ɸ.ɺ, ɻʘʙʯʝʥʢʦ ʄ.ɺ., ʄʝʣʘʥʭʦʣʠʥ ʇ.ʅ. ʇʨʠʥʮʠʧʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ 

ʩʦʭʨʘʥʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʟʘʢʘʟʥʠʢʘ çɼʦʣʠʥʘ ʨ. ʉʝʪʫʥʴè ʛ. ʄʦʩʢʚʳ // ʉʦʩʪʦʷʥʠʝ ʦʩʦʙʦ 

ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ (ʩʙ. ʥʘʫʯʥ. ʩʪʘʪʝʡ, ʧʦʩʚʷʱʝʥʥʳʭ 

70-ʣʝʪʠʶ ʍʦʧʝʨʩʢʦʛʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ). -ɺʦʨʦʥʝʞ, 2005. -ʉ. 493-496. 

ʇʦʣʷʢʦʚʘ ɻ.ɸ., ʄʝʣʘʥʭʦʣʠʥ ʇ.ʅ. ʈʝʜʢʠʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ ʚ ʣʝʩʦʧʘʨʢʘʭ ʄʦʩʢʚʳ // ɼʦʢʣ. 

ʄʆʀʇ. ʊ. 36. -ʄ. 2005. -ʉ. 104-106. 
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ʀʉʉʃɽɼʆɺɸʅʀɽ ʇʆʏɺ ɺ ʇɸʈʂɸʍ ɻ. ʇɽʊʈʆɿɸɺʆɼʉʂɸ 

 

ʄʦʨʦʟʦʚʘ ʂ.ɺ., ʄʦʨʦʟʦʚʘ ʀ.ɺ. (ʇʝʪʨɻʋ, ʛ. ʇʝʪʨʦʟʘʚʦʜʩʢ, ʈʌ) 

 

Chemical parameters soil (acidity, the maintenance of mineral elements N, ʈ, K) were cer-

tain in parks of city of Petrozavodsk. The investigation of the pH-soil have shown that the ten-

dency under the alkalinity of the park soil is revealed. The maintenance of elements of a mineral 

feed in soil investigated parks varies in a wide range. 

 

ʇʝʪʨʦʟʘʚʦʜʩʢ ʧʦ ʧʨʘʚʫ ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʟʝʣʝʥʳʭ ʛʦʨʦʜʦʚ ʨʝʩʧʫʙʣʠʢʠ ʂʘ-

ʨʝʣʠʷ. ʇʦʧʫʣʷʨʥʳʤʠ ʤʝʩʪʘʤʠ ʦʪʜʳʭʘ ʛʦʨʦʞʘʥ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʛʦʩʪʝʡ ʛʦʨʦʜʘ ʷʚʣʷʶʪʩʷ 

ʧʘʨʢʠ, ʩʢʚʝʨʳ, ʩʘʜʳ, ʩʦʟʜʘʶʱʠʝ ʥʝʧʦʚʪʦʨʠʤʳʡ ʦʙʣʠʢ ʤʝʩʪʥʦʛʦ ʧʝʡʟʘʞʘ. ɺʤʝʩʪʝ ʩ ʪʝʤ 

ʧʨʠʨʦʜʘ ʛʦʨʦʜʘ ʠʩʧʳʪʳʚʘʝʪ ʢʦʣʦʩʩʘʣʴʥʦʝ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʧʦʵʪʦʤʫ ʪʨʝʙʫʝʪ 

ʧʨʠʩʪʘʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʩʣʫʞʙ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʝʝ ʨʘʥ-

ʥʠʭ ʠʟʤʝʥʝʥʠʡ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʛʠʙʝʣʠ (ʌʝʜʦʨʝʮ, ʄʝʜʚʝʜʝʚʘ, 2005). ʇʦʯʚʘ ʷʚʣʷʝʪʩʷ 

ʷʜʨʦʤ ʛʦʨʦʜʩʢʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʦʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʯʠʱʝʥʠʝ, ʥʝʡʪʨʘʣʠʟʘʮʠʶ ʚʨʝʜʥʳʭ ʩʦ-

ʝʜʠʥʝʥʠʡ ʠ ʩʦʭʨʘʥʥʦʩʪʴ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʧʨʝʜʝʣʠʪʴ ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʯʚ ʚ ʧʘʨʢʘʭ ʛ. ʇʝʪʨʦʟʘ-

ʚʦʜʩʢʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʫʩʣʦʚʠʡ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʠ 

ʨʘʟʨʘʙʦʪʢʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʦʭʨʘʥʥʦʩʪʠ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ ʤʝʩʪʘʭ ʦʪʜʳʭʘ ʥʘʩʝʣʝʥʠʷ. 

ʉʪʝʧʝʥʴ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʦʯʚʳ ʛʦʨʦʜʩʢʠʭ ʣʘʥʜʰʘʬʪʦʚ ʨʘʟʣʠʯʥʘ. 

ʇʦʯʚʳ ʧʘʨʢʦʚ, ʩʘʜʦʚ ʠ ʩʢʚʝʨʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʧʠʩʦʢ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʟʦʥ ʛʦʨʦʜʘ ʇʝʪʨʦ-

ʟʘʚʦʜʩʢʘ, ʠʩʧʳʪʳʚʘʶʪ ʥʘʠʤʝʥʴʰʠʡ ʘʥʪʨʦʧʦʛʝʥʥʳʡ ʧʨʝʩʩ. ɼʘʥʥʳʝ ʧʦʯʚʳ ʬʦʨʤʠʨʦʚʘʣʠʩʴ 

ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʧʦʯʚʘʭ, ʙʝʟ ʯʘʩʪʳʭ ʧʝʨʝʤʝʰʠʚʘʥʠʡ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʛʦʨʠ-

ʟʦʥʪʘʭ ʠ ʨʘʟʦʚʦʤ ʚʥʝʩʝʥʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚʦ ʚʨʝʤʷ ʧʦʩʘʜʢʠ ʜʝ-

ʨʝʚʴʝʚ ʙʦʣʝʝ ʪʨʠʜʮʘʪʠ ʣʝʪ ʥʘʟʘʜ. ɼʘʣʴʥʝʡʰʘʷ ʵʚʦʣʶʮʠʷ ʵʪʠʭ ʧʦʯʚ ʧʨʦʭʦʜʠʣʘ ʚ ʦʩʥʦʚʥʦʤ 

ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʘ ʠʤʝʥʥʦ, ʝʞʝʛʦʜʥʦʛʦ ʧʦʩʪʫʧʣʝ-

ʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʩ ʦʧʘʜʝʥʠʝʤ ʣʠʩʪʚʳ, ʧʨʦʤʳʚʥʳʤ ʚʦʜʥʳʤ ʨʝʞʠʤʦʤ, ʭʘʨʘʢ-

ʪʝʨʥʳʤ ʜʣʷ ʜʘʥʥʦʡ ʧʨʠʨʦʜʥʦʡ ʟʦʥʳ, ʠ ʢʣʠʤʘʪʦʤ ʛʦʨʦʜʘ (ʌʝʜʦʨʝʮ, ʄʝʜʚʝʜʝʚʘ, 2005).  

ʀʟʫʯʝʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚ ʚ ʧʘʨʢʘʭ ʧʦʢʘʟʘʣʦ ʠʟʤʝʥʝʥʠʝ ʦʙʤʝʥʥʦʡ ʢʠʩʣʦʪ-

ʥʦʩʪʠ ʧʦʯʚ ʚ ʩʪʦʨʦʥʫ ʧʦʜʱʝʣʘʯʠʚʘʥʠʷ (ʪʘʙʣ.). ʕʪʦ ʠʟʤʝʥʝʥʠʝ ʥʘʠʙʦʣʝʝ ʷʨʢʦ ʚʳʨʘʞʝʥʦ ʚ 

ʧʘʨʢʝ ʢʫʣʴʪʫʨʳ ʠ ʦʪʜʳʭʘ, ʛʜʝ ʨʅ ʧʦʯʚ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 5,27 ʜʦ 6,85. ʅ. ɻ. ʌʝʜʦʨʝʮ ʠ ʄ. ɺ. 

ʄʝʜʚʝʜʝʚʘ (2005) ʦʪʤʝʯʘʶʪ, ʯʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɻʫʙʝʨʥʘʪʦʨʩʢʦʛʦ ʩʘʜʘ ʚʝʣʠʯʠʥʘ ʦʙʤʝʥʥʦʡ 

ʢʠʩʣʦʪʥʦʩʪʠ ʜʦʩʪʠʛʘʝʪ 6,5 ï 7,25. ʇʦʯʚʳ ʚ ʇʨʠʙʨʝʞʥʦʤ ʧʘʨʢʝ (4,69 ï 5,55) ʠ ʚ ʧʘʨʢʝ ʚ 

ʧʦʡʤʝ ʨʝʢʠ ʅʝʛʣʠʥʢʘ (4,40 ï 5,65) ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʢʠʩʣʦʪʥʦʩʪʴʶ. 

ʉʦʜʝʨʞʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʚ ʧʦʯʚʘʭ ʠʩʩʣʝʜʫʝʤʳʭ ʧʘʨʢʦʚ ʚʘʨʴʠ-

ʨʫʝʪ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ. 

ʊʨʦʬʥʦʩʪʴ ʠ ʦʙʤʝʥʥʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚ, ʥʘʨʷʜʫ ʩʦ ʩʚʝʪʦʚʳʤ ʠ ʚʦʜʥʳʤ ʨʝʞʠʤʦʤ, 

ʦʧʨʝʜʝʣʷʶʪ ʫʩʣʦʚʠʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʚ ʛʦʨʦʜʩʢʠʭ 

ʧʘʨʢʘʭ. ʊʨʘʚʷʥʠʩʪʳʝ ʨʘʩʪʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʘʞʥʳʡ ʢʦʤʧʦʥʝʥʪ ʬʣʦʨʳ ʧʘʨʢʦʚʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʛ. ʇʝʪʨʦʟʘʚʦʜʩʢʘ. ɺʠʜʳ ʩʝʤʝʡʩʪʚ Asteraceae, Caryophyllaceae, Fabaceae, 

Plantaginaceae, Poaceae, Polygonaceae, Ranunculaceae, Rosaceae, Urticaceae ʠ ʨʷʜʘ ʜʨʫʛʠʭ 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʘʨʢʦʚ.  

ʕʪʠ ʚʠʜʳ ʨʘʩʪʫʪ ʚ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʤ ʜʠʘʧʘʟʦʥʝ ʧʦʯʚʝʥʥʳʭ ʫʩʣʦʚʠʡ, ʯʪʦ ʧʦʟʚʦʣʷ-

ʝʪ ʠʤ ʨʘʩʩʝʣʷʪʴʩʷ ʚ ʧʘʨʢʘʭ ʥʘ ʧʦʯʚʘʭ ʩ ʨʘʟʥʳʤʠ ʭʠʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, 

Taraxacum officinale Wigg. s. l. ʨʘʩʪʝʪ ʥʘ ʧʦʯʚʘʭ ʩ ʦʙʤʝʥʥʦʡ ʢʠʩʣʦʪʥʦʩʪʴʶ ʦʪ 3,78 ʜʦ 6,59 

ʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ: ʘʟʦʪʘ 0,071 ï 0,820 %, ʬʦʩʬʦʨʘ 0,058 ï 0,240 %, 

ʢʘʣʠʷ 0,020 ï 0,112 %. ɺʠʜ Plantago major L. ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʧʦʯʚʘʭ ʩ ʨʅ 4,70 ï 6,37, N 

0,127 ï 0,979 %, ʈ 0,087 ï 0,229 %, ʂ 0,022 ï 0,103 %. ɺ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʧʦʯʚʝʥʥʳʭ 
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ʫʩʣʦʚʠʡ ʧʨʦʠʟʨʘʩʪʘʝʪ ʠ Dactylis glomerata L.: ʨʅ 3,78 ï 6,59, N 0,057 ï 0,820 %, ʈ 0,058 ï 

0,734 %, ʂ 0,020 ï 0,112 %. ɺʠʜ Achillea millefolium L. ʦʪʤʝʯʝʥ ʥʘ ʧʦʯʚʘʭ ʩ ʨʅ 3,78 ï 6,59, 

N 0,071 ï 0,764 %, ʈ 0,058 ï 0,734 %, ʂ 0,020 ï 0,112 %. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʳ ʚʠʜʳ, ʢʦʪʦʨʳʝ ʨʘʩʪʫʪ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦʯʚʝʥʥʳʭ ʫʩ-

ʣʦʚʠʷʭ. ʕʪʦ, ʥʘʧʨʠʤʝʨ, ʪʘʢʠʝ ʚʠʜʳ, ʢʘʢ Geum urbanum L. ʠ Glechoma hederacea L. 

(ʨʅ=4,70, N 0,764 %, ʈ 0,172 %, ʂ 0,060 %). 

ɼʘʣʴʥʝʡʰʝʝ ʠʟʫʯʝʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚ ʚ ʧʘʨʢʘʭ, ʩʘʜʘʭ ʠ ʩʢʚʝʨʘʭ ʧʦʟʚʦʣʠʪ 

ʜʘʪʴ ʧʦʣʥʫʶ ʦʮʝʥʢʫ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚ ʚ ʤʝʩʪʘʭ ʦʪʜʳʭʘ ʥʘʩʝʣʝʥʠʷ, ʫʩʪʘʥʦʚʠʪʴ ʚʝʩʴ ʚʠʜʦʚʦʡ 

ʩʦʩʪʘʚ ʬʣʦʨʳ ʠ ʚʩʝ ʫʩʣʦʚʠʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʚʠʜʦʚ, ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʤʧʣʝʢʩ ʤʝʨ ʧʦ ʩʦʭʨʘʥʝ-

ʥʠʶ ʠ ʫʣʫʯʰʝʥʠʶ ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʚʠʜʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʛʦʨʦʜʘ. 

 

ʊʘʙʣʠʮʘ - ʍʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʯʚ ʚ ʧʘʨʢʘʭ ʛ. ʇʝʪʨʦʟʘʚʦʜʩʢʘ 
 ̄ ʇʘʨʢ ʨʅ 

ʩʦʣʝʚʦʡ ʚʳ-

ʪʷʞʢʠ 

ʉʦʜʝʨʞʘʥʠʝ ʵʣʝʤʝʥʪʦʚ  

ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ (%) 

N P K 

1 ʇʘʨʢ ʢʫʣʴʪʫʨʳ ʠ ʦʪʜʳʭʘ 5,27 ï 6,85 0,127 ï 0,979 0,087 ï 0,240 0,037 ï 0,103 

2 ʇʘʨʢ ʆʥʝʞʩʢʦʛʦ ʪʨʘʢ-

ʪʦʨʥʦʛʦ ʟʘʚʦʜʘ 

4,70 ï 5,88 0,284 ï 1,137 

 

0,107 ï 0,172 

 

0,022 ï 0,060 

 

3 ʇʨʠʙʨʝʞʥʳʡ ʧʘʨʢ 4,69 ï 5,55 0,057 ï 0,228 0,116 ï 0,214 0,053 ï 0,091 

4 ʇʨʠʦʟʝʨʥʳʡ ʧʘʨʢ 4,85 ï 5,57 0,213 ï 0,579 0,103 ï 0,734 0,040 ï 0,071 

5 ʇʘʨʢ ʚ ʧʦʡʤʝ ʨ. ʃʦʩʦ-

ʩʠʥʢʠ 

5,08 ï 5,95 0,141 ï 0,656 0,088 ï 0,166 0,040 ï 0,082 

6 ʇʘʨʢ ʚ ʧʦʡʤʝ ʨ. ʅʝʛʣʠʥ-

ʢʠ 

4,40 ï 5,65 0,071 ï 0,199 0,058 ï 0,124 0,020 ï 0,112 
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ɺʃʀʗʅʀɽ ʇʈʆʍʆɼʅʆʁ ʈʋɹʂʀ ʅɸ ʇʆʇʋʃʗʎʀʀ ʉʊɺʆʃʆɺʓʍ 

ʅɸʉɽʂʆʄʓʍ,  ʇʊʀʎ ʀ ʄɽʃʂʀʍ ʄʃɽʂʆʇʀʊɸʖʑʀʍ 

 

ʅʘʟʘʨʦʚ ɸ. ɺ. (ʉʇʙɻʃʊɸ,ʛ.ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʌ) 

 

Influence of thinning in spruce stands on trunk's insects, small mammalia populations 

and birds in Karelia are considered. 

 

ʇʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʨʫʙʦʢ ʥʘ ʜʠʥʘʤʠ-

ʢʫ ʧʦʧʫʣʷʮʠʡ ʩʪʚʦʣʦʚʳʭ ʥʘʩʝʢʦʤʳʭ, ʧʪʠʮ ʠ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʦʟʥʠʢʘʝʪ ʦʧʘʩʝʥʠʝ ʫʤʝʥʴʰʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʣʝʩʫ (ʛʝʥʝʪʠ-

ʯʝʩʢʦʛʦ, ʚʠʜʦʚʦʛʦ, ʵʢʦʩʠʩʪʝʤʥʦʛʦ) ʚ ʩʚʷʟʠ ʩ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. ʉʫʱʝʩʪʚʝʥʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʦʢʘʟʳʚʘʶʪ ʨʫʙʢʠ ʛʣʘʚʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʠ ʨʫʙʢʠ ʫʭʦʜʘ. 

ʆʮʝʥʢʘ ʚʣʠʷʥʠʷ ʧʨʦʭʦʜʥʦʡ ʨʫʙʢʠ ʥʘ ʬʘʫʥʫ ʥʝʦʙʭʦʜʠʤʘ ʥʝ ʪʦʣʴʢʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʦʭʨʘ-
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ʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʥʦ ʠ ʧʦʪʦʤʫ, ʯʪʦ ʦʥʘ ʦʢʘʟʳʚʘʝʪ ʧʨʷʤʦʝ ʠ ʢʦʩʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʣʝʩʥʳʭ ʬʠʪʦʮʝʥʦʟʦʚ. 

ɼʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʧʨʦʭʦʜʥʦʡ ʨʫʙʢʠ ʚ ʝʣʦʚʳʭ ʜʨʝʚʦʩʪʦʷʭ ʥʘ ʧʦʧʫʣʷʮʠʠ ʩʪʚʦʣʦʚʳʭ 

ʥʘʩʝʢʦʤʳʭ, ʧʪʠʮ ʠ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʧʨʦʙʥʳʝ ʧʣʦʱʘʜʠ (ʇʇ) ʧʦ 

2,5ð6,8 ʛʘ. 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʠʩʴ 60-80-ʣʝʪʥʠʝ ʝʣʦʚʳʝ ʜʨʝʚʦʩʪʦʠ ʩ ʧʨʠʤʝʩʴʶ ʩʦ-

ʩʥʳ, ʦʩʠʥʳ ʠ ʙʝʨʝʟʳ, II ʠ III ʢʣʘʩʩʦʚ ʙʦʥʠʪʝʪʘ ʚ ʟʝʣʝʥʦʤʦʰʥʦʡ ʛʨʫʧʧʝ ʪʠʧʦʚ ʣʝʩʘ, ʧʨʦʡ-

ʜʝʥʥʳʝ ʧʨʦʭʦʜʥʦʡ ʨʫʙʢʦʡ ʚ 1988 ï 1998 ʛʦʜʘʭ. ʉʨʝʜʥʷʷ ʚʳʩʦʪʘ ʜʨʝʚʦʩʪʦʷ 18,3 ï 21,5 ʤ, 

ʧʦʣʥʦʪʘ 0,88 ï 1,05, ʟʘʧʘʩ ʦʪ 271 ʜʦ 372 ʤį/ʛʘ (ʇʇ 12 ʠ 9). ʆʙʲʝʢʪʳ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʇʠʪʢ̫-

ʨʘʥʪʩʢʦʤ ʣʝʩʭʦʟʝ (ʩʨʝʜʥʷʷ ʧʦʜʟʦʥʘ ʪʘʡʛʠ). ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʨʫʙʢʠ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 23 ʜʦ 54 % 

ʧʦ ʟʘʧʘʩʫ.  

ɼʣʷ ʫʯʝʪʦʚ ʯʠʩʣʝʥʥʦʩʪʠ ʩʪʚʦʣʦʚʳʭ ʥʘʩʝʢʦʤʳʭ  ʚʥʘʯʘʣʝ ʧʨʦʚʦʜʠʣʠ ʩʧʣʦʰʥʦʡ ʧʝʨʝ-

ʯʝʪ ʜʝʨʝʚʴʝʚ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʞʠʟʥʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʧʨʠʥʷʪʳʤ ʚ ʣʝʩʥʦʤ ʭʦʟʷʡʩʪʚʝ ʈʦʩʩʠʡ-

ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɺʝʪʨʦʚʘʣ ʦʪʥʦʩʠʣʠ ʢ ʢʘʪʝʛʦʨʠʠ V.  ɿʘʪʝʤ ʜʝʣʘʣʠ ʜʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʜʚʫʭ 

- ʪʨʝʭ ʤʦʜʝʣʴʥʳʭ ʜʝʨʝʚʴʝʚ ʝʣʠ ʢʘʞʜʦʡ ʢʘʪʝʛʦʨʠʠ, ʟʘʩʝʣʝʥʥʳʭ ʩʪʚʦʣʦʚʳʤʠ ʚʨʝʜʠʪʝʣʷʤʠ. 

ɼʣʷ ʢʘʞʜʦʛʦ ʜʝʨʝʚʘ ʦʪʤʝʯʘʣʠ ʚʦʟʨʘʩʪ, ʜʠʘʤʝʪʨ, ʢʘʪʝʛʦʨʠʶ ʩʦʩʪʦʷʥʠʷ. ɿʘʪʝʤ ʜʝʨʝʚʦ ʚʘʣʠ-

ʣʠ, ʩʪʝʩʳʚʘʣʠ ʧʨʦʣʳʩʢʫ ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʩʪʚʦʣʘ ʠ ʠʟʤʝʨʷʣʠ ʜʣʠʥʫ ʝʛʦ ʯʘʩʪʠ, ʠʤʝʶʱʝʡ ʧʨʠ-

ʟʥʘʢʠ ʟʘʩʝʣʝʥʠʷ ʞʫʢʘʤʠ, ʧʦʩʣʝ ʯʝʛʦ ʦʪʨʝʟʘʣʠ ʪʨʠ ʤʝʪʨʦʚʳʭ ʧʘʣʝʪʢʠ ʥʘ ʩʝʨʝʜʠʥʝ ʢʦʤʣʝ-

ʚʦʡ, ʩʨʝʜʠʥʥʦʡ ʠ ʚʝʨʰʠʥʥʦʡ ʪʨʝʪʝʡ ʩʪʚʦʣʘ. ʅʘ ʢʘʞʜʦʡ ʧʘʣʝʪʢʝ ʠʟʤʝʨʷʣʠ ʧʣʦʱʘʜʴ ʝʝ ʙʦ-

ʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʧʦʜʩʯʠʪʳʚʘʣʠ ʯʠʩʣʦ ʤʘʪʦʯʥʳʭ ʭʦʜʦʚ ʢʦʨʦʝʜʦʚ, ʣʠʯʠʥʦʯʥʳʭ ʭʦʜʦʚ, 

ʚʭʦʜʥʳʭ ʦʪʚʝʨʩʪʠʡ ʠ ʚʳʣʝʪʥʳʭ ʦʪʚʝʨʩʪʠʡ ʞʫʢʦʚ.  

ʋʯʸʪ ʧʪʠʮ ʧʨʦʚʦʜʠʣʩʷ ʧʦ ʛʦʣʦʩʘʤ ʥʘ ʫʯʘʩʪʢʘʭ ʧʣʦʱʘʜʴʶ 1,2 ï 3,7 ʛʘ ʚ ʤʘʝ ï ʠʶʥʝ  

ʤʘʨʰʨʫʪʥʦ-ʫʯʘʩʪʢʦʚʳʤ ʤʝʪʦʜʦʤ, ʫʯʝʪ ʯʠʩʣʝʥʥʦʩʪʠ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ï ʤʝʪʦʜʦʤ 

ʣʦʚʫʰʢʦïʣʠʥʠʡ. ʃʦʚʫʰʢʠ ʚ ʢʦʣʠʯʝʩʪʚʝ 19 ï 22 ʰʪ. ʚʳʩʪʘʚʣʷʣʠʩʴ ʦʩʝʥʴʶ (ʩʝʥʪʷʙʨʴ) ʚ ʣʠ-

ʥʠʶ ʥʘ ʜʚʦʝ ʩʫʪʦʢ.  

ʈʘʟʨʝʞʠʚʘʥʠʝ ʜʨʝʚʦʩʪʦʝʚ ʚʳʟʳʚʘʝʪ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʞʠʚʦʪʥʳʭ. ʀʟʤʝ-

ʥʷʶʪʩʷ ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʚʳʨʫʙʘʶʪʩʷ ʜʫʧʣʠʩʪʳʝ ʜʝʨʝʚʴʷ, ʠʟʤʝʥʷʝʪʩʷ ʩʘʥʠ-

ʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʜʨʝʚʦʩʪʦʷ. ɺʩʸ ʵʪʦ ʦʢʘʟʳʚʘʝʪ ʢʦʩʚʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʬʘʫʥʫ. 

ʅʘ ʦʧʳʪʥʳʭ ʫʯʘʩʪʢʘʭ ʠʟʫʯʘʣʠʩʴ ʧʦʧʫʣʷʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 12 ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥ-

ʥʳʭ ʚʠʜʦʚ ʩʪʚʦʣʦʚʳʭ ʥʘʩʝʢʦʤʳʭ: ʪʠʧʦʛʨʘʬʘ, ʛʨʘʚʝʨʘ, ʜʝʥʜʨʦʢʪʦʥʘ, ʧʦʣʠʛʨʘʬʘ, ʬʠʦʣʝʪʦʚʦʛʦ 

ʣʫʙʦʝʜʘ, ʝʣʦʚʦʛʦ ʢʨʠʬʘʣʘ, ʢʦʨʦʝʜʘ-ʜʚʦʡʥʠʢʘ, ʧʦʣʦʩʘʪʦʛʦ ʜʨʝʚʝʩʠʥʥʠʢʘ, ʙʦʣʴʰʦʛʦ ʠ ʤʘʣʦʛʦ 

ʝʣʦʚʦʛʦ ʫʩʘʯʝʡ, ʙʣʝʩʪʷʱʝʛʨʫʜʦʛʦ ʠ ʤʘʪʦʚʦʛʨʫʜʦʛʦ ʝʣʦʚʳʭ ʫʩʘʯʝʡ. ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ ʥʘʠ-

ʙʦʣʝʝ ʘʛʨʝʩʩʠʚʥʳʭ ʚʠʜʦʚ ï ʪʠʧʦʛʨʘʬʘ ʠ ʛʨʘʚʝʨʘ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 1. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʥʘʠʙʦʣʴʰʠʡ ʢʦʨʦʝʜʥʳʡ ʟʘʧʘʩ ʠʤʝʶʪ ʠʤʝʥʥʦ ʵʪʠ ʚʠʜʳ. ʇʦʢʘʟʘʪʝʣʴ ʵʥʝʨʛʠʠ ʨʘʟʤʥʦʞʝʥʠʷ 

ʛʨʘʚʸʨʘ ʥʘ ʧʷʪʠ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ ʚʳʩʦʢʠʡ, ʠʟ ʥʠʭ ʥʘ ʯʝʪʳʨʝʭ ʇʇ ʨʫʙʢʘ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʣʝ-

ʪʦʤ. ʅʘ ʇʇ 9 ʠ 10 ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʵʥʝʨʛʠʠ ʨʘʟʤʥʦʞʝʥʠʷ. ʕʪʦ ʚʝʨʦʷʪʥʦ ʩʚʷʟʘʥʦ ʩ 

ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʨʫʙʢʠ (39 ʠ 35%) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʪʘʣʴʥʳʤʠ ʇʇ, ʯʪʦ ʧʨʠ-

ʚʝʣʦ ʢ ʣʫʯʰʝʡ ʧʨʦʛʨʝʚʘʝʤʦʩʪʠ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʚʦʣʦʚ ʜʝʨʝʚʴʝʚ, ʯʪʦ ʩʦʟʜʘʣʦ ʙʦʣʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʦʩʪʘ ʧʦʧʫʣʷʮʠʠ ʥʘʩʝʢʦʤʳʭ. ɺʳʩʦʢʘʷ ʵʥʝʨʛʠʷ ʨʘʟʤʥʦʞʝʥʠʷ ʪʠ-

ʧʦʛʨʘʬʘ ʭʘʨʘʢʪʝʨʥʘ ʣʠʰʴ ʜʣʷ ʇʇ 10 ʠ 15. ʋ ʦʩʪʘʣʴʥʳʭ ʚʠʜʦʚ ʢʦʨʦʝʜʦʚ ʦʥʘ ʠʣʠ ʥʠʟʢʘʷ (ʜʦ 

1,0), ʠʣʠ ʩʨʝʜʥʷʷ (1,1 ï 3,0). ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ 

ʜʣʷ ʜʨʝʚʦʩʪʦʷ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʛʨʘʚʸʨ ʠ ʪʠʧʦʛʨʘʬ, ʦʩʪʘʣʴʥʳʝ ʚʠʜʳ ʦʧʘʩʥʳ ʚ ʤʝʥʴʰʝʡ 

ʩʪʝʧʝʥʠ ʩ ʫʯʝʪʦʤ ʢ ʪʦʤʫ ʞʝ ʠʭ ʥʠʟʢʦʛʦ ʢʦʨʦʝʜʥʦʛʦ ʟʘʧʘʩʘ. 

ɺʩʪʨʝʯʘʝʤʦʩʪʴ ʪʠʧʦʛʨʘʬʘ ʚ ʩʨʝʜʥʝʤ ʧʦ ʚʩʝʤ ʇʇ ʩʦʩʪʘʚʠʣʘ 34% (ʜʦ 43%),  ʛʨʘʚʝʨʘ 

42% (ʜʦ 46%). ɺʩʪʨʝʯʘʝʤʦʩʪʴ ʧʦʣʠʛʨʘʬʘ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 7 ʜʦ 23% , ʫ ʦʩʪʘʣʴʥʳʭ ʚʠʜʦʚ ʦʥʘ 

ʙʳʣʘ ʤʝʥʝʝ 11%. ɺ ʮʝʣʦʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʚʠʜʦʚ ʠʤʝʶʪ ʥʠʟʢʫʶ ʚʩʪʨʝ-

ʯʘʝʤʦʩʪʴ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʠʧʦʛʨʘʬʘ ʠ ʛʨʘʚʸʨʘ, ʫ ʢʦʪʦʨʳʭ ʦʥʘ ʩʨʝʜʥʷʷ. 
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ʊʘʙʣʠʮʘ 1 - ʅʝʢʦʪʦʨʳʝ ʧʦʧʫʣʷʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʪʚʦʣʦʚʳʭ ʥʘʩʝʢʦʤʳʭ ʚ ʝʣʦʚʳʭ 

ʜʨʝʚʦʩʪʦʷʭ, ʧʨʦʡʜʝʥʥʳʭ ʨʫʙʢʦʡ 4 ʛʦʜʘ ʥʘʟʘʜ 

 

ʇʦʢʘʟʘʪʝʣʴ                ʅʦʤʝʨ ʇʇ 

 8 9 10 11 12 13 14 15 

ʊʠʧʦʛʨʘʬ 

ʂʦʨʦʝʜʥʳʡ ʟʘʧʘʩ, 

 ʪʳʩ. ʵʢʟ./ʛʘ 

19,7 11,2 22,1 10,8 24,5 24,3 16,4 26,8 

ʂʦʨʦʝʜʥʳʡ ʧʨʠʨʦʩʪ, 

 ʪʳʩ. ʵʢʟ./ʛʘ 

29,6 25,8 70,7 19,4 63,7 46,2 39,4 88,4 

ʕʥʝʨʛʠʷ ʨʘʟʤʥʦʞʝʥʠʷ 1,5 2,3 3,2 1,8 2,6 1,9 2,4 3,3 

ɻʨʘʚʸʨ 

ʂʦʨʦʝʜʥʳʡ ʟʘʧʘʩ, 

 ʪʳʩ. ʵʢʟ./ʛʘ 

128,2 103,7 83,4 136,9 77,2 78,9 117,4 77,3 

ʂʦʨʦʝʜʥʳʡ ʧʨʠʨʦʩʪ, 

 ʪʳʩ. ʵʢʟ./ʛʘ 

461,8 445,9 342,0 531,3 221,7 252,5 233,7 68,8 

ʕʥʝʨʛʠʷ ʨʘʟʤʥʦʞʝʥʠʷ 3,6 4,3 4,1 3,9 2,8 3,2 2,0 0,9 

 

ʇʨʠʤʝʯʘʥʠʝ. ʅʘ ʇʇ ˉ8 ï 11 ʨʫʙʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʣʝʪʦʤ, ʥʘ ʇʇ ˉ12 ï 15 ï ʟʠʤʦʡ. 

 

ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʣʠʯʠʥʦʢ ʫʩʘʯʝʡ, ʧʨʠʭʦʜʠʤ ʢ ʚʳʚʦʜʫ ʦ ʪʦʤ, ʯʪʦ 

ʣʝʪʥʷʷ ʨʫʙʢʘ ʙʦʣʝʝ ʦʧʘʩʥʘ. ʆʙ ʵʪʦʤ ʛʦʚʦʨʠʪ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʣʠʯʠʥʦʢ ʠ ʚʭʦʜ-

ʥʳʭ ʦʪʚʝʨʩʪʠʡ ʙʦʣʴʰʦʛʦ ʝʣʦʚʦʛʦ ʫʩʘʯʘ ʠ ʪʝʪʨʦʧʠʫʤʦʚ ʪʘʤ, ʛʜʝ ʨʫʙʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʣʝʪʦʤ.  

ʋʭʫʜʰʝʥʠʝ ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʨʝʚʦʩʪʦʝʚ ʧʦʩʣʝ ʧʨʦʭʦʜʥʦʡ ʨʫʙʢʠ ʧʨʠʚʦʜʠʪ ʢ ʟʘ-

ʩʝʣʝʥʠʶ ʦʩʣʘʙʣʝʥʥʳʭ, ʫʩʳʭʘʶʱʠʭ ʠ ʚʝʪʨʦʚʘʣʴʥʳʭ ʜʝʨʝʚʴʝʚ ʚʪʦʨʠʯʥʳʤʠ ʚʨʝʜʠʪʝʣʷʤʠ. 

ʅʘ ʦʧʳʪʥʳʭ ʫʯʘʩʪʢʘʭ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 12 ʚʠʜʦʚ ʥʘʩʝʢʦʤʳʭ-ʢʦʨʤʦʙʠʦʥʪʦʚ.  ɺʳ-

ʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʵʥʝʨʛʠʠ ʨʘʟʤʥʦʞʝʥʠʷ ʟʘʬʠʢʩʠʨʦʚʘʥ ʫ ʛʨʘʚʝʨʘ, ʦʩʦʙʝʥʥʦ ʥʘ ʫʯʘʩʪʢʘʭ ʩ 

ʣʝʪʥʝʡ ʨʫʙʢʦʡ, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ï ʫ ʪʠʧʦʛʨʘʬʘ. ʇʦʪʝʥʮʠʘʣʴʥʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʜʨʝʚʦ-

ʩʪʦʷ  ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʦʣʴʢʦ ʵʪʠ ʚʠʜʳ ʢʦʨʦʝʜʦʚ. 

ʋʯʝʪʳ ʥʘʩʝʣʝʥʠʷ ʧʪʠʮ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʥʘ ʫʯʘʩʪʢʘʭ ʩ ʧʨʦʭʦʜʥʦʡ ʨʫʙʢʦʡ ʠ ʥʘ ʩʤʝʞʥʳʭ 

ʫʯʘʩʪʢʘʭ, ʛʜʝ ʨʫʙʢʘ ʥʝ ʧʨʦʚʦʜʠʣʘʩʴ (ʢʦʥʪʨʦʣʴ).  

ʅʘ ʢʦʥʪʨʦʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʦʪʤʝʯʝʥʘ 18 - 21 ʧʘʨʘ ʧʪʠʮ ʥʘ 10 ʛʘ ʚ ʩʦʩʪʘʚʝ  9 - 12 ʚʠʜʦʚ. 

ʇʦʩʣʝ ʨʫʙʢʠ ʚ ʝʣʴʥʠʢʝ ʩ ʧʨʠʤʝʩʴʶ ʩʦʩʥʳ ʦʙʱʘʷ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʧʪʠʮ ʩʦʩʪʘʚʠʣʘ 16 

ʧʘʨ ʚ ʩʦʩʪʘʚʝ 7 - 8 ʚʠʜʦʚ, ʚ ʩʤʝʰʘʥʥʦʤ ʝʣʴʥʠʢʝï 21 ï 25 ʧʘʨ ʚ ʩʦʩʪʘʚʝ 10 ï 11  ʚʠʜʦʚ.  

ʅʘ ʢʦʥʪʨʦʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʜʦʤʠʥʠʨʫʶʪ (ʜʦ 5 ʧʘʨ ʥʘ 10 ʛʘ) ʟʷʙʣʠʢ ʠ ʟʘʨʷʥʢʘ. ʍʦʨʦʰʦ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʘʢʞʝ ʜʫʧʣʦʛʥʝʟʜʥʠʢʠ: ʤʫʭʦʣʦʚʢʘ-ʧʝʩʪʨʫʰʢʘ ʠ ʤʘʣʘʷ, ʙʦʣʴʰʦʡ ʧʝʩʪʨʳʡ 

ʜʷʪʝʣ. ʀʟ ʢʨʦʥʥʠʢʦʚ ʠ ʚʠʜʦʚ ʥʠʞʥʝʛʦ ʷʨʫʩʘ ʛʥʝʟʜʷʪʩʷ ʢʨʘʧʠʚʥʠʢ, ʧʝʥʦʯʢʘ-ʪʨʝʱʝʪʢʘ, 

ʜʨʦʟʜ ʧʝʚʯʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʚʦʟʤʦʞʥʦ ʧʦʩʝʣʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʚʠʜʦʚ (ʩʠʥʠʮʘ ʭʦʭʣʘ-

ʪʘʷ, ʢʦʨʦʣʝʢ, ʢʣʝʩʪ-ʝʣʦʚʠʢ, ʧʠʱʫʭʘ, ʧʦʧʦʣʟʝʥʴ, ʩʥʝʛʠʨʴ ʠ ʜʨ.)  

ʇʦʩʣʝ ʧʨʦʭʦʜʥʦʡ ʨʫʙʢʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʯʠʩʪʳʡ ʝʣʴʥʠʢ ʠʣʠ 

ʧʨʦʠʟʦʰʣʦ ʩʥʠʞʝʥʠʝ ʜʦʣʠ ʣʠʩʪʚʝʥʥʳʭ ʚ ʩʦʩʪʘʚʝ ʜʨʝʚʦʩʪʦʷ, ʧʨʦʠʟʦʰʣʦ ʦʙʝʜʥʝʥʠʝ ʚʠʜʦ-

ʚʦʛʦ ʩʦʩʪʘʚʘ ʧʪʠʮ ʟʘ ʩʯʝʪ ʜʫʧʣʦʛʥʝʟʜʥʠʢʦʚ.  

ɺ ʩʤʝʰʘʥʥʳʭ ʝʣʴʥʠʢʘʭ ʯʝʨʝʟ 8 ʣʝʪ ʧʦʩʣʝ ʨʫʙʢʠ ʚʥʦʚʴ ʧʦʷʚʠʣʠʩʴ ʜʫʧʣʦʛʥʝʟʜʥʠʢʠ. ʅʘ 

ʦʧʳʪʥʳʭ ʫʯʘʩʪʢʘʭ ʦʪʤʝʯʝʥʳ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʦʧʫʰʝʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ï ʧʝʥʦʯʢʘ-ʚʝʩʥʠʯʢʘ ʠ 

ʜʨʦʟʜ-ʙʝʣʦʙʨʦʚʠʢ. ʅʘ ʦʜʥʦʤ ʫʯʘʩʪʢʝ ʧʦʷʚʠʣʠʩʴ ʨʷʙʯʠʢʠ. ɺ ʩʤʝʰʘʥʥʳʭ ʜʨʝʚʦʩʪʦʷʭ ʧʣʦʪ-

ʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʧʪʠʮ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ.  

ʋʜʘʣʝʥʠʝ ʚ ʝʣʴʥʠʢʘʭ ʜʝʨʝʚʴʝʚ ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝʤ ʚʠʜʦ-

ʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʛʥʝʟʜʷʱʠʭʩʷ ʧʪʠʮ. ɽʩʣʠ ʧʦʩʣʝ ʨʫʙʢʠ ʩʦʭʨʘʥʷʝʪʩʷ ʧʨʠʤʝʩʴ ʙʝʨʝʟʳ ʠ 
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ʦʩʠʥʳ, ʧʣʦʪʥʦʩʪʴ ʧʦʧʫʣʷʮʠʡ ʧʪʠʮ ʠ ʠʭ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʫʯʘʩʪʢʘʤʠ, ʛʜʝ ʫʭʦʜ ʥʝ ʧʨʦʚʦʜʠʣʩʷ. 

ɺ ʮʝʣʦʤ ʧʨʦʭʦʜʥʘʷ ʨʫʙʢʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ ʩʦʭʨʘʥʷʝʪʩʷ ʧʨʠʤʝʩʴ ʣʠʩʪʚʝʥʥʳʭ ʧʦ-

ʨʦʜ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʦʛʘɦ ʝʥʠʶ ʦʨʥʠʪʦʬʘʫʥʳ. 

ɺ ʧʝʨʚʳʝ ʛʦʜʳ ʧʦʩʣʝ ʨʫʙʢʠ ʧʨʦʠʟʦʰʣʦ ʥʝʢʦʪʦʨʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʤʳʰʝʚʠʜ-

ʥʳʭ ʛʨʳʟʫʥʦʚ ʠ ʟʝʤʣʝʨʦʝʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠ-

ʪʘʶʱʠʭ ʥʝ ʠʟʤʝʥʠʣʩʷ. ʅʘ ʦʧʳʪʥʳʭ ʫʯʘʩʪʢʘʭ ʠ ʥʘ ʢʦʥʪʨʦʣʝ ʠʟ ʤʳʰʠʥʳʭ ʙʳʣʘ ʧʦʡʤʘʥʘ 

ʪʦʣʴʢʦ ʝʚʨʦʧʝʡʩʢʘʷ ʨʳʞʘʷ ʧʦʣʝʚʢʘ, ʠʟ ʯʠʩʣʘ ʟʝʤʣʝʨʦʝʢ ï ʙʫʨʦʟʫʙʢʠ ʦʙʳʢʥʦʚʝʥʥʘʷ ʠ 

ʩʨʝʜʥʷʷ. ʉʧʫʩʪʷ 8 ʣʝʪ ʧʦʩʣʝ ʨʫʙʢʠ ʠʭ ʯʠʩʣʝʥʥʦʩʪʴ ʥʝʩʢʦʣʴʢʦ ʫʚʝʣʠʯʠʣʘʩʴ: ʤʳʰʝʚʠʜʥʳʭ ï 

ʩ 1,3 ï 2,2 ʜʦ 2,4 ï 3,0 ʵʢʟ.ʥʘ 100 ʣʦʚʫʰʢʦ-ʩʫʪʦʢ, ʟʝʤʣʝʨʦʝʢ ï ʩ 0,6 ï 1,2 ʜʦ 1,8 ï 2,2 ʵʢʟ.ʥʘ 

100 ʣʦʚʫʰʢʦ-ʩʫʪʦʢ. ʆʜʥʘʢʦ ʯʠʩʣʝʥʥʦʩʪʴ ʝʚʨʦʧʝʡʩʢʦʡ ʨʳʞʝʡ ʧʦʣʝʚʢʠ ʥʘ ʜʦʩʪʠʛʘʝʪ ʧʦʨʦ-

ʛʦʚʦʛʦ ʟʥʘʯʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʚʦʟʤʦʞʥʦ ʧʦʚʨʝʞʜʝʥʠʝ ʭʚʦʡʥʳʭ ʧʦʨʦʜ. 

ɺʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʧʦʩʣʝ ʧʨʦʭʦʜʥʦʡ ʨʫʙʢʠ ʥʝ ʠʟʤʝʥʷʝʪʩʷ, 

ʥʦ ʥʝʩʢʦʣʴʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠʭ ʯʠʩʣʝʥʥʦʩʪʴ. ʋʚʝʣʠʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʟʝʤʣʝʨʦʝʢ ʩʣʝʜʫʝʪ 

ʦʮʝʥʠʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦ. 

ʅʘʤʠ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʦʭʦʜʥʘʷ ʨʫʙʢʘ ʫʭʫʜʰʘʝʪ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʝʣʦʚʳʭ 

ʥʘʩʘʞʜʝʥʠʡ. ʈʘʥʳ ʥʘ ʜʝʨʝʚʴʷʭ, ʧʦʨʫʙʦʯʥʳʝ ʦʩʪʘʪʢʠ, ʚʝʪʨʦʚʘʣ ʧʨʠʚʣʝʢʘʶʪ ʩʪʚʦʣʦʚʳʭ ʥʘʩʝ-

ʢʦʤʳʭ. ʆʩʦʙʝʥʥʦ ʩʠʣʴʥʦ ʟʘʩʝʣʷʶʪʩʷ ʚʝʪʨʦʚʘʣʴʥʳʝ ʠ ʦʩʣʘʙʣʝʥʥʳʝ ʜʝʨʝʚʴʷ. ʅʘʠʙʦʣʴʰʫʶ 

ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʦʩʪʘʚʰʝʛʦʩʷ ʜʨʝʚʦʩʪʦʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʛʨʘʚʝʨ ʠ ʪʠʧʦʛʨʘʬ, ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʢʦʪʦ-

ʨʳʭ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 34 ʠ 42 %. ɹʦʣʝʝ ʚʳʩʦʢʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʣʠʯʠʥʦʢ ʠ 

ʚʭʦʜʥʳʭ ʦʪʚʝʨʩʪʠʡ ʙʦʣʴʰʦʛʦ ʝʣʦʚʦʛʦ ʫʩʘʯʘ ʠ ʪʝʪʨʦʧʠʫʤʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʣʝʪʥʝʡ ʨʫʙʢʝ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʩʣʝ ʧʨʦʭʦʜʥʦʡ ʨʫʙʢʠ ʠʟʤʝʥʷʝʪʩʷ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʧʪʠʮ. ɺ ʧʝʨʚʳʝ ʛʦ-

ʜʳ ʠʤʝʝʪ ʤʝʩʪʦ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʜʫʧʣʦʛʥʝʟʜʥʠʢʦʚ. ɺ ʩʤʝh ʘʥʥʳʭ 

ʝʣʴʥʠʢʘʭ ʯʝʨʝʟ ʚʦʩʝʤʴ ʣʝʪ ʧʦʩʣʝ ʨʫʙʢʠ ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʪʠʮ ʫʚʝʣʠʯʠʚʘ-

ʣʦʩʴ. ɺ ʯʠʩʪʳʭ ʝʣʴʥʠʢʘʭ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʦʨʥʠʪʦʬʘʫʥʳ ʦʙʝʜʥʷʝʪʩʷ. ʇʦʩʣʝ ʨʫʙʢʠ ʫʚʝʣʠʯʠʚʘ-

ʝʪʩʷ ʯʠʩʣʝʥʥʦʩʪʴ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʥʦ ʦʥʘ ʥʝ ʜʦʩʪʠʛʘʝʪ ʧʦʨʦʛʦʚʳʭ ʟʥʘʯʝʥʠʡ, ʧʨʠ ʢʦ-

ʪʦʨʳʭ ʚʦʟʤʦʞʥʦ ʧʦʚʨʝʞʜʝʥʠʝ ʤʳʰʠʥʳʤʠ ʩʘʤʦʩʝʚʘ ʠ ʧʦʜʨʦʩʪʘ ʭʚʦʡʥʳʭ ʧʦʨʦʜ. 

 
 

ɺʃʀʗʅʀɽ ʉʊʀʄʋʃʗʊʆʈʆɺ ʅɸ ɻʈʋʅʊʆɺʋʖ ɺʉʍʆɾɽʉʊʔ ʉɽʄʗʅ  

ɼɸʃʔʅɽɺʆʉʊʆʏʅʓʍ ʍɺʆʁʅʓʍ ʇʆʈʆɼ 

 

ʆʩʪʨʦʰʝʥʢʦ ɺ.ɺ., ʆʩʪʨʦʰʝʥʢʦ ʃ.ʖ. 
 

(ʇɻʉʍɸ, ʋɻʇʀ ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʡ, ʛ. ʋʩʩʫʨʠʡʩʢ; ɻʦʨʥʦʪʘʝʞʥʘʷ ʩʪʘʥʮʠʷ ʠʤ. 

ɺ.ʃ.ʂʦʤʘʨʦʚʘ, ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʡ, ʩ. ɻʦʨʥʦʪʘʝʞʥʦʝ) 

 

We determined ground seed germination of conifers treated by growth promoter 

 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʘʛʨʦʪʝʭʥʠʢʠ ʠ ʩʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʚʳʨʘʱʠʚʘʥʠʷ ʧʦʩʘʜʦʯ-

ʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʣʝʩʥʳʭ ʧʠʪʦʤʥʠʢʘʭ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʜʣʷ ʝʸ ʨʝʰʝʥʠʷ ʚ ʧʠʪʦʤʥʠʯʝʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʚʥʝʜʨʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩ-

ʪʘ: ʧʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʠʣʠ ʚʥʝʢʦʨʥʝʚʘʷ ʧʦʜʢʦʨʤʢʘ ʧʦʩʝʚʦʚ ʨʘʩʪʚʦʨʘʤʠ ʩʪʠ-

ʤʫʣʷʪʦʨʦʚ [1-10]. ʊʘʢʠʝ ʨʘʙʦʪʳ ʥʘʯʘʪʳ ʠ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ: ʚ ʩʝʚʝʨʥʦʡ ʝʛʦ ʯʘʩʪʠ, ʘ ʟʘ-

ʪʝʤ ï ʚ ʶʞʥʦʡ. 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʦʪʨʘʞʝʥ  ʦʧʳʪ, ʧʨʦʚʝʜʝʥʥʳʡ ʚ 2006 ʛ. ʚ ʇʨʠʤʦʨʴʝ ʧʦ ʧʨʝʜʧʦ-

ʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʝ ʩʪʠʤʫʣʷʪʦʨʘʤʠ ʨʦʩʪʘ ʩʝʤʷʥ ʣʠʩʪʚʝʥʥʠʮʳ ʂʘʷʥʜʝʨʘ [Larix cajanderi 

Sukacz.] ʠ ʝʣʠ ʘʷʥʩʢʦʡ [Picea ajanensis Fisch.] ʠ ʜʘʣʴʥʝʡʰʠʤ ʥʘʙʣʶʜʝʥʠʷʤ ʟʘ ʠʭ ʛʨʫʥʪʦʚʦʡ 

ʚʩʭʦʞʝʩʪʴʶ. 
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ʈʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʠʪʦʤʥʠʢʝ ɻʦʨʥʦʪʘʝʞʥʦʡ ʩʪʘʥʮʠʠ ʠʤ.ɺ.ʃ.ʂʦʤʘʨʦʚʘ ɼɺʆ 

ʈɸʅ. ʉʝʤʝʥʘ ʧʝʨʚʦʛʦ ʢʣʘʩʩʘ ʢʘʯʝʩʪʚʘ ʟʘʛʦʪʦʚʣʝʥʳ ʚ 2004 ʛ.: ʣʠʩʪʚʝʥʥʠʮʳ ï ʚ ʅʘʥʘʡʩʢʦʤ 

ʆʃʍ, ʝʣʠ ï ʚ ʉʫʢʧʘʡʩʢʦʤ ʣʝʩʭʦʟʝ ʍʘʙʘʨʦʚʩʢʦʛʦ ʢʨʘʷ. ɿʠʤʦʡ ʦʥʠ ʭʨʘʥʠʣʠʩʴ ʚ ʭʦʣʦʜʠʣʴ-

ʥʠʢʝ. ʆʙʨʘʙʦʪʢʫ ʩʪʠʤʫʣʷʪʦʨʘʤʠ ʨʦʩʪʘ ʧʨʦʠʟʚʦʜʠʣʠ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʧʦ ʚʘʨʠʘʥʪʘʤ: 1) 0,01 

% - ʥʳʤ ʨʘʩʪʚʦʨʦʤ ʂʄʧʆ4  (20 ʯʘʩ) ʠ 2) 0,01 % - ʥʳʤ ʨʘʩʪʚʦʨʦʤ ʉuSO4 (20 ʯʘʩ); 3) ʩʧʦ-

ʨʘʤʠ ʣʝʩʥʳʭ ʛʨʠʙʦʚ ï ʤʠʢʦʨʠʟʦʦʙʨʘʟʦʚʘʪʝʣʝʡ (ʩʤʝʰʠʚʘʥʠʝ ʩʝʤʷʥ ʩ ʨʘʟʤʦʣʦʪʳʤʠ ʧʣʦʜʦ-

ʚʳʤʠ ʪʝʣʘʤʠ ʙʝʣʳʭ ʛʨʠʙʦʚ, ʤʦʭʦʚʠʢʦʚ, ʤʘʩʣʷʪ, ʩʳʨʦʝʞʝʢ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 5 : 1);  ʨʘʩʪʚʦ-

ʨʘʤʠ:  4) ʪʨʠʭʦʜʝʨʤʠʥʘ (ʩʤʝʩʴ ʩʧʦʨ ʧʦʯʚʝʥʥʦʛʦ ʛʨʠʙʘ Trichoderma Lignorum  ʠ ʟʝʨʥʦʚʦʛʦ 

ʩʫʙʩʪʨʘʪʘ ï 10 ʛ. ʥʘ 1 ʣ. ʚʦʜʳ), 5) ʷʥʪʘʨʥʦʡ ʢʠʩʣʦʪʳ, 6) ʠʤʤʫʥʦʮʠʪʦʬʠʪʘ (1 ʪʘʙʣʝʪʢʘ, ʩʦ-

ʜʝʨʞʘʱʘʷ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ï ʵʪʠʣʘʨʭʠʜʦʥʘʪʘ ï 0,16 ʛ/ʢʛ ʥʘ 10-15 ʤʣ. ʭʦʣʦʜʥʦʡ ʚʦ-

ʜʳ), 7) ʮʠʨʢʦʥʘ (ʧʨʠʨʦʜʥʳʡ ʩʪʠʤʫʣʷʪʦʨ ʨʦʩʪʘ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʩʤʝʩʠ ʵʬʠʨʦʚ ʢʦʬʝʡʥʦʡ ʢʠ-

ʩʣʦʪʳ, ʧʦʣʫʯʝʥ ʠʟ ʣʠʩʪʴʝʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ. ʂʦʥʮʝʥʪʨʘʮʠʷ 0,1 ʤʣ/ʣ. ʚʦʜʳ). ʇʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʥʘʭʦʞʜʝʥʠʷ ʩʝʤʷʥ ʚ ʨʘʩʪʚʦʨʝ ʪʨʠʭʦʜʝʨʤʠʥʘ ʩʦʩʪʘʚʠʣʘ 4 ʯʘʩʘ, ʚ ʨʘʩʪʚʦ-

ʨʘʭ ʠʤʤʫʥʦʮʠʪʦʬʠʪʘ ʠ ʮʠʨʢʦʥʘ ï 12 ʯʘʩʦʚ. 

ʆʙʨʘʙʦʪʘʥʥʳʝ ʨʘʩʪʚʦʨʘʤʠ ʩʝʤʝʥʘ ʧʨʦʩʫʰʠʚʘʣʠ ʜʦ ʩʦʩʪʦʷʥʠʷ ʩʳʧʫʯʝʩʪʠ, ʦʜʥʦʚʨʝ-

ʤʝʥʥʦ ʧʦʜʚʝʨʛʘʷ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤʫ ʦʙʣʫʯʝʥʠʶ (2 ʯʘʩʘ). 

ʉʝʤʝʥʘ ʚʳʩʝʚʘʣʠ ʥʘ ʧʠʪʦʤʥʠʢʝ. ʇʦʯʚʘ ʚʣʘʞʥʘʷ, ʣʝʩʥʘʷ, ʩʝʨʘʷ, ʦʛʣʝʝʥʥʳʡ ʩʨʝʜʥʠʡ 

ʩʫʛʣʠʥʦʢ. ʇʦʜʛʦʪʦʚʢʘ ʧʦʯʚʳ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʚʝʩʝʥʥʝʡ ʚʩʧʘʰʢʝ ʠ ʨʫʯʥʦʤ ʫʩʪʨʦʡʩʪʚʝ ʛʨʷʜ 

ʚʳʩʦʪʦʡ 20 ʩʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ. ʈʫʯʥʦʡ ʧʦʩʝʚ ʧʨʦʠʟʚʦʜʠʣʠ ʚ ʧʦʩʣʝʜʥʠʭ ʯʠʩʣʘʭ ʤʘʷ 

(28, 29 ʤʘʷ). ʆʧʪʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ ʟʘʜʝʣʢʠ ʩʝʤʷʥ ï 1 ʩʤ. ʇʦʩʝʚʳ ʤʫʣʴʯʠʨʦʚʘʣʠ ʦʧʠʣʢʘʤʠ 

ʪʦʣʱʠʥʦʡ ʩʣʦʷ ʦʢʦʣʦ 1 ʩʤ. ʠ ʧʨʠʪʝʥʷʣʠ ʱʠʪʘʤʠ. 

ʂʦʥʪʨʦʣʝʤ ʩʣʫʞʠʣʠ ʩʝʤʝʥʘ ʥʝ ʧʦʜʚʝʨʛʘʚʰʠʝʩʷ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʝ ʩʪʠʤʫʣʷʪʦ-

ʨʘʤʠ ʨʦʩʪʘ. 

ɺ ʧʝʨʠʦʜ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʙʳʣʠ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ.  ɿʘ ʜʚʝ ʧʦ-

ʩʣʝʜʫʶʱʠʝ, ʧʦʩʣʝ ʧʦʩʝʚʘ ʩʝʤʷʥ ʜʝʢʘʜʳ, ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʢʦ-

ʣʝʙʘʣʘʩʴ ʦʪ 15,0 ʜʦ 17,1 
0
 ʉ. ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʤʘʢʩʠʤʫʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʩʦʩʪʘʚʠʣ 

25,0 
0
 ʉ, ʤʠʥʠʤʫʤ ï 8,3 

0
 ʉ. ʉʫʤʤʘ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʠʣʘ 79,7 ʤʤ. ɺʣʘʞʥʦʩʪʴ ʘʪ-

ʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʢʦʣʝʙʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 64 ï 93 %. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʧʨʠʤʝʥʝʥʠʝ ʷʥʪʘʨʥʦʡ ʢʠʩʣʦʪʳ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ 

ʛʨʫʥʪʦʚʫʶ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʥʝ ʦʢʘʟʘʣʦ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʦʥʘ ʙʣrʘ ʥʠʞʝ ʥʘ 1 ï 

2 %.  

 

ʊʘʙʣʠʮʘ - ɻʨʫʥʪʦʚʘʷ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʭʚʦʡʥʳʭ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ  ʦʙʨʘʙʦʪʘʥʥʳʭ 

ʩʪʠʤʫʣʷʪʦʨʘʤʠ ʨʦʩʪʘ, %  

       ʉʪʠʤʫʣʷʪʦʨ ʃʠʩʪʚʝʥʥʠʮʘ ʂʘʷʥʜʝʨʘ          ɽʣʴ ʘʷʥʩʢʘʷ 

   ʦʧʳʪ ʨʘʟʥʠʮʘ    ʦʧʳʪ ʨʘʟʥʠʮʘ 

ʉʧʦʨʳ ʣʝʩʥʳʭ ʛʨʠʙʦʚ 

ʗʥʪʘʨʥʘʷ ʢʠʩʣʦʪʘ  

ʀʤʤʫʥʦʮʠʪʦʬʠʪ 

ʄʝʜʥʳʡ ʢʫʧʦʨʦʩ  

ʄʘʨʛʘʥʮʝʚʦʢʠʩʣʳʡ ʢʘ-

ʣʠʡ  

ʊʨʠʭʦʜʝʨʤʠʥ  
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ʆʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʩʧʦʨʘʤʠ ʣʝʩʥʳʭ ʛʨʠʙʦʚ ʥʝ ʦʢʘʟʘʣʘ ʢʘʢʦʛʦ-ʣʠʙʦ ʚʣʠʷʥʠʷ ʥʘ ʠʭ 

ʚʩʭʦʞʝʩʪʴ ʚ ʛʨʫʥʪʝ ʠ ʥʝ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʢʦʥʪʨʦʣʷ 

ʇʨʠʤʝʥʝʥʠʝ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʪʨʠʭʦʜʝʨʤʠʥʘ ʧʦʚʳʩʠʣʦ  ʛʨʫʥʪʦʚʫʶ ʚʩʭʦʞʝʩʪʴ ʩʝ-

ʤʷʥ ʥʝ ʟʥʘʯʠʪʝʣʴʥʦ, ʚʩʝʛʦ  ʥʘ 1 ï 3 %. 

ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʛʨʫʥʪʦʚʫʶ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʠ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʠ ʠʤʤʫʥʦʮʠʪʦʬʠʪʘ. ɽʛʦ ʧʨʠʤʝʥʝʥʠʝ ʧʦʚʳʩʠʣʦ ʛʨʫʥʪʦʚʫʶ ʚʩʭʦʞʝʩʪʴ ʥʘ 3 ï 6 %. ɹʦ-

ʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʦʢʘʟʘʣ ʧʨʠʨʦʜʥʳʡ ʩʪʠʤʫʣʷʪʦʨ ʨʦʩʪʘ ï 

ʮʠʨʢʦʥ, ʧʨʠ ʢʦʪʦʨʦʤ ʛʨʫʥʪʦʚʘʷ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʧʦʚʳʩʠʣʘʩʴ ʥʘ 8 ï 11 %. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʝʨʚʳʝ ʦʧʳʪʳ ʧʦʢʘʟʘʣʠ ʩʣʝʜʫʶʱʝʝ: 

- ʧʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʣʠʩʪʚʝʥʥʠʮʳ ʠ ʝʣʠ ʷʥʪʘʨʥʦʡ ʢʠʩʣʦʪʦʡ 

     ʠ ʩʧʦʨʘʤʠ ʣʝʩʥʳʭ ʛʨʠʙʦʚ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʧʨʠ ʧʨʦʨʘʩʪʘʥʠʠ 

     ʩʝʤʷʥ ʥʝ ʦʢʘʟʘʣʘ;  

- ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ ʠ ʪʨʠʭʦʜʝʨʤʠʥʦʤ ʧʦʚʳʰʘʝʪ ʛʨʫʥʪʦʚʫʶ 
ʚʩʭʦʞʝʩʪʴ, ʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦ;  

- ʟʘʤʝʪʥʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ  ʚʣʠʷʥʠʝ ʥʘ ʛʨʫʥʪʦʚʫʶ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʦʢʘʟʳʚʘʝʪ 
ʧʨʠʨʦʜʥʳʡ ʩʪʠʤʫʣʷʪʦʨ ï ʮʠʨʢʦʥ;  

- ʩʝʤʝʥʘ ʝʣʠ ʘʷʥʩʢʦʡ ʥʘʠʙʦʣʝʝ ʦʪʟʳʚʯʠʚʳ ʥʘ ʧʨʝʜʧʦʩʝʚʥʫʶ ʦʙʨʘʙʦʪʢʫ ʩʪʠʤʫʣʷ-

ʪʦʨʘʤʠ ʨʦʩʪʘ; 

- ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʦʧʳʪʘʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʝʤʝʥʘ ʩʦ ʩʨʦʢʦʤ ʭʨʘʥʝʥʠʷ ʜʚʘ 
ʛʦʜʘ; 

- ʨʝʟʫʣʴʪʘʪʳ ʧʝʨʚʳʭ ʦʧʳʪʦʚ  ʧʦ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ  ʩʪʠʤʫ- 

ʣʷʪʦʨʘʤʠ ʨʦʩʪʘ ʧʦʟʚʦʣʷʶʪ ʩʯʠʪʘʪʴ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʠʭ ʧʨʦʜʦʣʞʝʥʠʝ. 
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In article problems and prospects of use of tapping as assistance of renew natural.  

 

ɺ çʂʦʥʮʝʧʮʠʠ ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ 2003-2010 ʛʦ-

ʜʳè ʫʢʘʟʘʥʦ, ʯʪʦ ʮʝʣʷʤʠ ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʫʧʨʘʚʣʝʥʠʷ 

ʣʝʩʥʳʤ ʬʦʥʜʦʤ ʷʚʣʷʶʪʩʷ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʫʩʪʦʡʯʠʚʦʝ ʫʧʨʘʚʣʝʥʠʝ ʣʝ-

ʩʘʤʠ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʥʝʧʨʝʨʳʚʥʦʛʦ, ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠ ʥʝʠʩʪʦʱʠʪʝʣʴʥʦʛʦ 

ʧʦʣʴʟʦʚʘʥʠʷ ʣʝʩʥʳʤ ʬʦʥʜʦʤ, ʧʦʚʳʰʝʥʠʝ ʜʦʭʦʜʦʚ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ, 

ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʠ ʢʘʯʝʩʪʚʝʥʥʦʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʣʝʩʦʚ, ʩʦʭʨʘʥʝʥʠʝ ʠʭ ʨʝʩʫʨʩʥʦʛʦ, ʨʝʢʨʝʘ-

ʮʠʦʥʥʦʛʦ, ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ (ʧ. III). ʇʦʜʩʦʯʢʘ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ  ʧʦʣʴʟʦʚʘʥʠʷ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʜʘʝʪ ʥʝʦʙ-

ʭʦʜʠʤʦʝ ʩʳʨʴʝ ʜʣʷ ʣʝʩʦʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʚʣʠʷʥʠʷ ʧʦʜʩʦʯʢʠ ʥʘ ʚʦʟʦʙʥʦʚʠʪʝʣʴʥʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʩʥʷʢʦʚ. 

ɺʳʙʨʘʥʥʳʝ ʦʙʲʝʢʪʳ ʥʘʭʦʜʷʪʩʷ ʚ ʦʜʥʦʤ ʪʠʧʝ ʫʩʣʦʚʠʡ ʤʝʩʪʦʧʨʦʠʟʨʘʩʪʘʥʠʷ (ʩʦʩʥʷʢ 

ʙʨʫʩʥʠʯʥʠʢ), ʩʭʦʞʠ ʧʦ ʩʦʩʪʘʚʫ (ʪʘʙʣ. 1) ʠ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʧʦʜʩʦʯʝʥʥʳʭ ʜʝ-

ʨʝʚʴʝʚ. ʇʦʜʩʦʯʢʘ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʚ 1996 ʛʦʜʫ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʪʠʤʫʣʷʪʦʨʦʚ. 

ʆʙʩʣʝʜʦʚʘʥʠʝ ʧʦʜʨʦʩʪʘ ʧʨʦʚʦʜʠʣʦʩʴ ʢʨʫʛʦʚʳʤʠ ʧʣʦʱʘʜʢʘʤʠ ʨʘʜʠʫʩʦʤ 1,78 ʤ ʚ ʩʦ-

ʦʪʚʝʪʩʪʚʠʠ ʩ ʧʘʪʝʥʪʦʤ ʈʌ ˉ 2084129 (1994). ʅʘ ʢʘʞʜʦʡ ʢʨʫʛʦʚʦʡ ʫʯʝʪʥʦʡ ʧʣʦʱʘʜʢʝ ʧʨʦ-

ʚʦʜʠʣʦʩʴ ʦʧʠʩʘʥʠʝ ʧʦʜʨʦʩʪʘ ʧʦ ʧʦʨʦʜʘʤ, ʚʦʟʨʘʩʪʫ, ʚʳʩʦʪʝ ʤʦʜʝʣʠ, ʚʦʟʨʘʩʪʫ ʭʚʦʠ. ʂʨʦʤʝ 

ʵʪʦʛʦ ʠʟʤʝʨʷʣʠ ʧʨʠʨʦʩʪ ʧʦ ʛʦʜʘʤ, ʦʧʨʝʜʝʣʷʣʠ ʢʦʣʠʯʝʩʪʚʦ ʚʝʪʚʝʡ ʚ ʤʫʪʦʚʢʝ, ʦʮʝʥʠʚʘʣʠ 

ʞʠʟʥʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʫʢʘʟʳʚʘʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʜʨʦʩʪʘ. 

 

ʊʘʙʣʠʮʘ 1 - ʊʘʢʩʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʨʝʚʦʩʪʦʷ ʥʘ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ ʠ ʧʨʦ-

ʮʝʥʪ ʧʦʜʩʦʯʝʥʥʳʭ ʜʝʨʝʚʴʝʚ 

ʇʇ ʇʣʦɦ ʘʜʴ 

ʇʇ, ʛʘ 

ʉʨʝʜ-

ʥʷʷ 

ʚʳʩʦ-

ʪʘ, ʤ  

ʉʨʝʜ-

ʥʠʡ 

ʜʠʘ-

ʤʝʪʨ, 

ʩʤ 

ʉʨʝʜ-

ʥʠʡ 

ʚʦʟ-

ʨʘʩʪ 

ʧʦʣ-

ʥʦʪʘ 

ʩʦʩʪʘʚ % ʧʦʜ-

ʩʦʯʝʥ-

ʥʳʭ ʜʝ-

ʨʝʚɹʝʚ 

ʥʘ ʇʇ 

% ʩʫ-

ʭʠʭ ʜʝ-

ʨʝʚʴʝʚ 

ʥʘ ʇʇ 

ʇʇ

1 

0,25 29,5 32 80 0,3 10ʉ+ɽ+ʆʣ

+ɹ 

31 3 

ʇʇ

7 

0,64 26,0 24 80 0,5 10ʉ+ɽ 40 4 

ʇʇ

8 

0,24 26,0 18 60 0,4 10ʉ+ɽ+ɹ 2 13 
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ɺ ʪʘʙʣʠʮʝ 1 ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʩʦʯʝʥʥʳʭ ʜʝʨʝʚʴʝʚ ʨʘʩʧʦʣʦ-

ʞʝʥʦ ʥʘ ʇʇ 8 (2%), ʘ ʥʘʠʙʦʣʴʰʝʝ ʥʘ ʇʇ 7 (40%). ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʇʇ 7 ʭʘ-

ʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʠʙʦʣʴʰʝʡ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦʣʥʦʪʦʡ -0,5, ʘ ʥʘʠʤʝʥʴʰʝʡ - 

ʇʇ 1 ï 0,3. 

 

ʊʘʙʣʠʮʘ 2- ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʩʥʦʚʦʛʦ ʧʦʜʨʦʩʪʘ ʧʦʜ ʧʦʣʦʛʦʤ ʜʨʝʚʦʩʪʦʷ 

ʇʇ 

ʂʦʣʠʯʝ-

ʩʪʚʦ ʧʦʜ-

ʨʦʩʪʘ, ʪ. 

ʰʪ./ʛʘ 

ɺʩʪʨʝ-

ʯʘʝ-

ʤʦʩʪʴ, 

% ʧʣʦ-

ʱʘʜʦʢ 

ʩʨʝʜʥʠʡ ʚʦʟ-

ʨʘʩʪ ʧʦʜʨʦʩʪʘ, 

ʛʦʜ 

ɾʠʟʥʝʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ, 

ʙʘʣʣ 

ʧʨʠʨʦʩʪ ʚ 

ʚʳʩʦʪʫ, ʩʤ 

ʟʘ 2005 ʛʦʜ 

ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ, 

ʩʤ 

ʇʇ1 2,8 78 6,4 3,7 20,3 29,5 

ʇʇ7 4,4 97 6,5 2,7 9,6 40,6 

ʇʇ8 0,5 15 4,7 2,7 5,7 16,8 

 

ʀʟ ʪʘʙʣʠʮʳ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʩʥʦʚʦʛʦ ʧʦʜʨʦʩʪʘ ʚʠʜʥʦ, ʯʪʦ ʇʇ 7, ʥʝʩʤʦʪʨʷ 

ʥʘ ʙʦʣʴʰʫʶ ʧʦʣʥʦʪʫ ʜʨʝʚʦʩʪʦʷ (0,5), ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʠʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʜʨʦʩʪʘ 

ʩʦʩʥʳ ʧʦʜ ʧʦʣʦʛʦʤ (4,4 ʪʳʩʷʯʠ ʰʪʫʢ ʥʘ ʛʝʢʪʘʨ), ʥʘʠʙʦʣʴʰʝʡ ʚʩʪʨʝʯʘʝʤʦʩʪʴʶ (97 %) ʠ 

ʥʘʠʙʦʣʴʰʝʡ ʩʨʝʜʥʝʡ ʚʳʩʦʪʦʡ ( 40,6 ʩʤ), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʘ ʇʇ 8 ʢʦʣʠʯʝʩʪʚʦ ʩʦʩʥʦʚʦʛʦ 

ʧʦʜʨʦʩʪʘ, ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʠ ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ ʥʘʠʤʝʥʴʰʝʝ (0,5 ʪʳʩʷʯ ʰʪʫʢ ʥʘ ʛʝʢʪʘʨ, 15% ʠ 

16,8 ʩʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʠʡ ʩʨʝʜʥʠʡ ʧʨʠʨʦʩʪ ʚ ʚʳʩʦʪʫ ʟʘ ʦʜʠʥ ʛʦʜ 

(20,3 ʩʤ) ʠ ʥʘʠʙʦʣʴʰʝʝ ʩʨʝʜʥʝʝ ʞʠʟʥʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ (3,7 ʙʘʣʣʘ) ʦʪʤʝʯʝʥʳ ʥʘ ʇʇ 1. ɺ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʥʘʠʤʝʥʴʰʠʡ ʧʨʠʨʦʩʪ  ʚ ʚʳʩʦʪʫ ʟʘ ʦʜʠʥ ʛʦʜ (5,7 ʩʤ) ʦʪʤʝʯʘʝʪʩʷ ʥʘ ʇʇ 8, ʘ ʞʠʟ-

ʥʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʥʘ ʇʇ 7 ʠ ʇʇ 8 ʦʜʠʥʘʢʦʚʦ (2,7 ʙʘʣʣʘ). 

ʕʪʠ ʜʘʥʥʳʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʟʥʘʯʝʥʠʝ ʧʦʜʩʦʯʢʠ ʚ ʧʦʷʚʣʝʥʠʠ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʝʥʠʷ ʩʦ-

ʩʥʳ ʧʦʜ ʧʦʣʦʛʦʤ  ʩʦʩʥʦʚʦʛʦ ʜʨʝʚʦʩʪʦʷ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʜ-

ʩʦʯʢʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʢʦʣʠʯʝʩʪʚʦ ʧʦʷʚʠʚʰʝʛʦʩʷ ʧʦʜʨʦʩʪʘ, ʪʘʢ ʥʘ  ʇʇ 8 ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʧʦʜʩʦʯʢʠ 2 %, ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʨʦʩʪʘ 0,5 ʪ.ʰʪ./ʛʘ; ʥʘ ʇʇ 1 ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʜʩʦʯʢʠ 31 %, 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʨʦʩʪʘ 2,8 ʪ.ʰʪ./ʛʘ; ʥʘ ʇʇ 7 ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʜʩʦʯʢʠ 40%, ʢʦʣʠʯʝʩʪʚʦ ʧʦʜ-

ʨʦʩʪʘ 4,4 ʪ.ʰʪ./ʛʘ. 

ɺ  ʧʦʜʩʦʯʢʫ ʥʘʟʥʘʯʘʶʪʩʷ ʜʝʨʝʚʴʷ ʩ ʥʘʠʙʦʣʴʰʠʤ ʜʠʘʤʝʪʨʦʤ ʩʘʤʳʝ ʢʨʝʧʢʠʝ ʠ ʩʠʣʴ-

ʥʳʝ ʩ ʥʘʠʙʦʣʴʰʝʡ ʚʝʣʠʯʠʥʦʡ ʢʨʦʥʳ, ʵʪʠ ʜʝʨʝʚʴʷ ʜʘʶʪ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʤʦʣʳ (ɺ. 

ɼʝʥʝʢʦ 2001)  ʠ ʦʥʠ ʞʝ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʤʠ ʦʙʩʝʤʝʥʠʪʝʣʷʤʠ. 

ɻʦʜ ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʧʦʜʩʦʯʢʠ 1996  ʧʨʝʜʰʝʩʪʚʦʚʘʣ ʧʦʷʚʣʝʥʠʶ ʥʘʠʙʦʣʴʰʝʛʦ ʯʠʩʣʘ 

ʧʦʜʨʦʩʪʘ ʥʘ ʇʇ 1 ʠ ʇʇ 7 (ʤʘʢʩʠʤʫʤ ʧʦʜʨʦʩʪʘ 8 ʣʝʪ ʥʘ ʇʇ 1 - 44% ʠ ʇʇ 7 - 21%, ʩʤ. ʪʘʙʣ. 

). ʆʯʝʚʠʜʥʦ, ʧʦʜʩʦʯʢʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʩʝʤʷʥ. ɼʘʥʥʳʡ ʵʬʬʝʢʪ 

ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʨʠ ʩʦʢʨʘʱʝʥʠʠ ʧʦʜʘʯʠ ʚʦʜʳ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ ʨʘʩʪʚʦʨʝʥʥʳʭ ʚ ʥʝʡ 

ʤʠʥʝʨʘʣʴʥʳʭ ʩʦʣʝʡ ʩʦʟʜʘʶʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʣʦʜʦʥʦʰʝʥʠʷ. ʕʪʠ ʚʳʚʦʜʳ 

ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʨʘʙʦʪʘʤʠ  ʇʘʨʘʤʦʥʦʚʘ ɽ.ɻ. (1983), ɺʳʩʦʮʢʦʛʦ ɸ.ɸ. (1970). 

 

ʊʘʙʣʠʮʘ 3 - ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʜʨʦʩʪʘ ʧʦ ʚʦʟʨʘʩʪʘʤ 

ʚʦʟʨʘʩʪ 

ʄʦʜʝʣʝʡ ʵʪʦʛʦ ʚʦʟʨʘʩʪʘ 

% 

ʧʧ1 ʇʇ7 ʇʇ8 

  1  

12  1  

11 1 1  

10 3 2 4 



 106 

9 5 12 4 

8 44 21 14 

7 34 19 12 

6 7 19 6 

5 4 15 34 

4 2 10 26 

3    

 

ʋʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʝʤʷʥ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʧʦʜʩʦʯʢʠ ʧʦʜʪʚʝʨʞʜʘʝʪ ʠ ʥʘ-

ʣʠʯʠʝ ʚʳʩʦʢʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʜʨʦʩʪʘ ʥʘ ʇʇ 2, ʇʇ 4, ʇʇ 9 ʠ ʇʇ 12 ( ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 4,2, 

5,3, 5,7 ʠ 5,0 ʪʳʩʷʯ ʰʪʫʢ ʥʘ ʛʝʢʪʘʨ) ʢʦʪʦʨʳʝ ʩʦʩʝʜʩʪʚʦʚʘʣʠ ʩ ʚʳʜʝʣʘʤʠ ʥʘ ʢʦʪʦʨʳʭ ʪʘʢʞʝ 

ʧʨʦʚʦʜʠʣʘʩʴ ʧʦʜʩʦʯʢʘ.  

 

ʊʘʙʣʠʮʘ 4- ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʠʨʦʩʪʘ  ʟʘ 2005 ʛʦʜ ʠ ʞʠʟʥʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʧʦʜʨʦʩʪʘ 

ʚʦʟʨʘʩʪ ʣʝʪ 

ʧʨʠʨʦʩʪ ʟʘ 2005 ʛʦʜ, ʩʤ ʞʠʟʥʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʙʘʣʣ 

ʧʧ1 ʇʇ7 ʇʇ8 ʧʧ1 ʇʇ7 ʇʇ8 

10 30,0 17,5  4,0 3,5  

9 32,0 12,0 7,5 4,0 4,0 4,0 

8 20,9 10,7 5,0 4,1 3,2 4,0 

7 22,2 9,3 8,4 3,9 2,9 3,4 

6 18,8 8,0 4,0 3,6 2,6 1,7 

5 12,5 7,9 5,7 3,3 2,5 2,7 

4 9,5 7,2 3,7 2,7 2,3 2,2 

3 10,8 5,6 4,3 4,8 2,2 2,7 

 

 

 

 

ʊʘʙʣʠʮʘ 5 ʩʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʧʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ 0,95, ʩʪʘʥʜʘʨʪ-

ʥʦʤ ʟʥʘʯʝʥʠʠ ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ- 2,4 

ʈʘʟʣʠʯʠʷ ʤʝʞʜʫ 

ʂʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥʪʘ 

ʜʣʷ ʧʨʠʨʦʩʪʘ ʟʘ 2005 

ʛʦʜ 

ʂʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥʪʘ ʜʣʷ 

ʞʠʟʥʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʇʇ1-ʇʇ7 4,89 3,35 

ʇʇ1-ʇʇ8 4,90 2,58 

ʇʇ7-ʇʇ8 4,84 0,55 

 

ʊʘʙʣʠʮʳ 4 ʠ 5 ʠʣʣʶʩʪʨʠʨʫʶʪ ʩʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʚ ʚʝʣʠʯʠʥʝ ʧʨʠʨʦʩʪʘ 

ʠ ʞʠʟʥʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʥʘ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ. ʊʘʢ ʧʦ ʚʝʣʠʯʠʥʝ ʧʨʠʨʦʩʪʘ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 

ʚʩʝʤʠ ʧʣʦʱʘʜʷʤʠ ʜʦʩʪʦʚʝʨʥʳ (ʢʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥʪʘ ʜʣʷ ʇʇ1-ʇʇ7- 4,89, ʇʇ1-ʇʇ8- 4,90 ʠ 

ʇʇ7-ʇʇ8- 4,84 ʧʨʠ ʩʪʘʥʜʘʨʪʥʦʤ ʟʥʘʯʝʥʠʠ ï 2,4). ɺ ʪʦ  ʚʨʝʤʷ ʢʘʢ ʨʘʟʣʠʯʠʷ ʚ ʞʠʟʥʝʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʜʦʩʪʦʚʝʨʥʳ ʪʦʣʴʢʦ ʤʝʞʜʫ ʇʇ1-ʇʇ7 ʠ ʇʇ1-ʇʇ8 (ʢʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥʪʘ 3,35 ʠ 

2,58 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠ ʩʪʘʥʜʘʨʪʥʦʤ ʟʥʘʯʝʥʠʠ ï 2,4), ʘ ʤʝʞʜʫ ʇʇ7 ʠ ʇʇ8 ʥʝ ʜʦʩʪʦʚʝʨʥʳ 

(ʢʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥʪʘ 0,55, ʧʨʠ ʩʪʘʥʜʘʨʪʥʦʤ ʟʥʘʯʝʥʠʠ ï 2,4). ɼʘʥʥʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ 

ʨʦʩʪʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʜʨʦʩʪʘ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʘ ʧʨʠʨʦʩʪ ʚ ʚʳʩʦʪʫ ʚʣʠʷʝʪ ʥʝ ʪʦʣʴʢʦ 

ʧʦʣʥʦʪʘ ʜʨʝʚʦʩʪʦʷ ʥʦ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʜʩʦʯʢʠ, ʪʘʢ ʧʨʠʨʦʩʪ ʥʘ ʇʇ 1 ʠ ʇʇ 7 ʜʦʩʪʦʚʝʨʥʦ 

ʚʳʰʝ ʧʨʠʨʦʩʪʘ ʥʘ ʇʇ 8, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʞʠʟʥʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ 
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ʦʪ ʧʦʣʥʦʪʳ ʜʨʝʚʦʩʪʦʷ, ʠ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʩ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʧʦʜʩʦʯ-

ʢʠ ʥʝ ʜʦʩʪʦʚʝʨʥʳ. 

ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʜʩʦʯʢʠ ʚʣʠʷʝʪ 

ʥʘ ʧʦʷʚʣʝʥʠʝ ʧʦʜʧʦʣʦʛʦʚʦʛʦ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʩʦʩʥʳ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʘʩ-

ʩʠʤʠʣʷʪʦʨʦʚ, ʫʤʝʥʴʰʝʥʠʠ ʠʭ ʧʨʠʪʦʢʘ ʢ ʢʦʨʥʷʤ ʠ ʧʦʚʳʰʝʥʠʝʤ ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʚ ʢʨʦʥʝ 

(ɺʳʩʦʮʢʠʡ ɸ.ɸ. 1970).  

ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʘʚʠʣʘ ʧʦʜʩʦʯʢʠ (ʇʨʘʚʠʣʘ ʧʦʜʩʦʯʢʠ ʚ ʣʝʩʘʭ ʈʌ 

1993) ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʧʦʜʩʦʯʢʫ ʩʦʩʥʳ ʚ ʩʧʝʣʳʭ ʠ ʧʝʨʝʩʪʦʡʥʳʭ ʜʨʝʚʦʩʪʦʷʭ ʧʨʝʜʥʘʟʥʘ-

ʯʝʥʥʳʭ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʨʫʙʢʫ (ʧ. 2.1), ʘ ʪʘʢʞʝ ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ ʩʧʝʣʳʭ ʠ ʧʝʨʝʩʪʦʡʥʳʭ 

ʩʦʩʥʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 10 - 15-ʣʝʪʥʝʛʦ ʩʨʦʢʘ ʧʦʜʩʦʯʢʠ ʜʦʧʫʩʢʘʝʪʩʷ ʧʦʜ-

ʩʦʯʢʘ ʧʨʠʩʧʝʚʘʶʱʠʭ ʜʨʝʚʦʩʪʦʝʚ, ʢʦʪʦʨʳʝ ʢ ʩʨʦʢʫ ʦʢʦʥʯʘʥʠʷ ʧʦʜʩʦʯʢʠ ʜʦʩʪʠʛʥʫʪ ʚʦʟʨʘʩ-

ʪʘ ʨʫʙʢʠ ʠ ʧʨʝʜʥʘʟʥʘʯʘʶʪʩʷ ʜʣʷ ʨʫʙʢʠ (ʧ. 2.6).  

ʉ ʫʯʝʪʦʤ ʚʳʰʝ ʫʢʘʟʘʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʩʣʝʜʫʶʱʠʝ ʭʦʟʷʡʩʪʚʝʥ-

ʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ: 

ʇʨʦʚʦʜʠʪʴ ʚ ʜʨʝʚʦʩʪʦʷʭ, ʦʪʚʝʜʝʥʥʳʭ ʚ ʧʦʜʩʦʯʢʫ, ʤʝʨʳ ʧʦ ʩʦʜʝʡʩʪʚʠʶ ʝʩʪʝʩʪʚʝʥʥʦ-

ʤʫ ʚʦʟʦʙʥʦʚʣʝʥʠʶ. 

ʇʦ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʤʝʯʘʪʴ ʚʳʜʝʣʘ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʚ ʨʫʙʢʫ ʧʨʠʤʳʢʘʶʱʠʤʠ ʢ ʚʳʜʝ-

ʣʘʤ ʥʘʤʝʯʘʝʤʳʤ ʚ ʧʦʜʩʦʯʢʫ. 
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ʈɽɿʋʃʔʊɸʊʓ ʉʆɺʈɽʄɽʅʅʓʍ ʄɽʊʆɼʆɺ ʈɽʉʊɸɺʈɸʎʀʀ ʉʊɸʈʀʅʅʓʍ 

ʇɸʈʂʆɺ 

 

ʇʦʣʷʢʦʚʘ ɻ.ɸ. (ʀʃɸʅ, ʛ. ʄʦʩʢʚʘ, ʈʌ) 

 

The resalts of the morden protection of ancient park and restoration process was only 

litght. 

 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʩʪʘʨʠʥʥʳʝ ʧʘʨʢʠ ʪʨʝ-

ʙʫʶʪ ʧʨʦʚʝʜʝʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʨʘʙʦʪ ʧʦ ʠʭ ʧʦʜʜʝʨʞʘʥʠʶ, ʨʝʩʪʘʚʨʘʮʠʠ ʠʣʠ ʨʝʢʦʥʩʪ-

ʨʫʢʮʠʠ. ʇʨʦʙʣʝʤʘ ʩʦʭʨʘʥʝʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʘʤʷʪʥʠʢʦʚ ʩʘʜʦʚʦ-ʧʘʨʢʦʚʦʛʦ ʠʩʢʫʩ-

ʩʪʚʘ ʩʪʘʣʘ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦʡ ʚ XX ʩʪʦʣʝʪʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʫʣʴʪʫʨʘ ʩʦʟʜʘʥʠʷ 

ʫʩʘʜʝʙʥʳʭ ʧʘʨʢʦʚ, ʤʝʪʦʜʳ ʠʭ ʩʦʜʝʨʞʘʥʠʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʫʪʨʘʯʝʥʳ.  

ɺ ʨʫʩʩʢʠʭ ʫʩʘʜʝʙʥʳʭ ʧʘʨʢʘʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʶʪʩʷ ʫʯʘʩʪʢʠ ʢʘʢ ʨʝʛʫʣʷʨʥʦʛʦ, ʪʘʢ ʠ 

ʧʝʡʟʘʞʥʦʛʦ ʩʪʠʣʝʡ. ʈʝʛʫʣʷʨʥʳʝ ʧʘʨʢʠ ʜʦʣʞʥʳ ʙʳʣʠ ʧʦʩʪʦʷʥʥʦ ʩʦʭʨʘʥʷʪʴ ʦʧʨʝʜʝʣʝʥʥʳʡ, 

ʧʦʯʪʠ ʥʝ ʠʟʤʝʥʷʶʱʠʡʩʷ ʚʥʝʰʥʠʡ ʚʠʜ, ʯʪʦ ʜʦʩʪʠʛʘʣʦʩʴ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʢʨʦʥ ʜʝʨʝʚʴʝʚ ʠ 

ʢʫʩʪʘʨʥʠʢʦʚ. ʇʨʠʯʝʤ ʜʘʞʝ ʧʨʠ ʭʦʨʦʰʝʤ ʫʭʦʜʝ ʩʨʦʢ ʞʠʟʥʠ ʧʦʩʪʦʷʥʥʦ ʧʦʜʩʪʨʠʛʘʝʤʳʭ 

ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʣʩʷ. ɺ ʪʝʭ ʧʘʨʢʘʭ, ʛʜʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʨʦʥ ʙʳʣʦ 

ʧʨʝʢʨʘʱʝʥʦ ʙʦʣʝʝ 100 ʣʝʪ ʪʦʤʫ ʥʘʟʘʜ, ʧʦʣʥʦʩʪʴʶ ʠʟʤʝʥʠʣʩʷ ʚʥʝʰʥʠʡ ʦʙʣʠʢ ʥʘʩʘʞʜʝʥʠʡ. 



 108 

ɺ ʤʥʦʛʦʨʷʜʥʳʭ ʘʣʣʝʷʭ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ʠʭ ʩʪʨʠʞʢʠ ʦʙʳʯʥʦ ʩʦʭʨʘʥʷʝʪʩʷ ʣʠʰʴ ʦʜʠʥ 

ʥʝʧʦʣʥʳʡ ʨʷʜ ʧʦʩʘʜʦʢ. 

ʈʝʢʦʥʩʪʨʫʢʮʠʶ ʘʣʣʝʡʥʳʭ ʧʦʩʘʜʦʢ ʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʨʦʥ ʜʝʨʝʚʴʝʚ 

ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʪʦʣʴʢʦ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʭʦʨʦʰʝʤ ʠʭ ʩʦʩʪʦʷʥʠʠ. ɺ ʦʯʝʥʴ ʩʪʘʨʳʭ ʧʘʨ-

ʢʘʭ, ʛʜʝ ʤʥʦʛʠʝ ʠʟ ʜʝʨʝʚʴʝʚ ʙʦʣʴʥʳ, ʦʙʨʫʙʢʘ ʩʪʚʦʣʦʚ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʧʨʠʚʝʜʝʪ ʢ ʠʭ ʛʠʙʝʣʠ.  

ɺ ʤʦʩʢʦʚʩʢʦʡ ʫʩʘʜʴʙʝ ʂʫʩʢʦʚʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʨʦʥ ʚ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʤ ʨʝʛʫʣʷʨʥʦʤ 

ʧʘʨʢʝ ʚʝʜʝʪʩʷ ʛʨʫʙʦ, ʟʜʝʩʴ ʥʝʦʜʥʦʢʨʘʪʥʦ ʚʳʧʠʣʠʚʘʣʠʩʴ ʢʨʫʧʥʳʝ ʚʝʪʚʠ, ʧʨʠʯʝʤ ʚ ʧʦʩʣʝʜ-

ʥʠʡ ʨʘʟ ʦʪ ʥʠʭ ʦʩʪʘʣʠʩʴ ʦʙʨʫʙʢʠ ʜʣʠʥʦʡ ʤʝʥʝʝ 0,5 ʤʝʪʨʘ. ʃʠʧʳ ʧʦʩʣʝ ʪʘʢʦʡ ʧʨʦʮʝʜʫʨʳ ʩ 

ʪʨʫʜʦʤ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪ ʢʨʦʥʳ.  

ʇʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ʩʪʨʠʞʢʠ ʰʧʘʣʝʨ, ʜʝʨʝʚʴʷ ʠʭ ʠʥʪʝʥʩʠʚʥʦ ʨʘʩʪʫʪ, ʠ ʟʥʘʯʠʪʝʣʴʥʘʷ 

ʯʘʩʪʴ ʠʭ ʠʟ-ʟʘ ʛʫʩʪʦʛʦ ʩʪʦʷʥʠʷ ʚʳʧʘʜʘʝʪ. ɺʦʩʩʪʘʥʦʚʠʪʴ ʰʧʘʣʝʨʳ ʠʟ ʩʪʘʨʳʭ ʜʝʨʝʚʴʝʚ ʥʝ-

ʚʦʟʤʦʞʥʦ. ɺʦʩʩʦʟʜʘʪʴ ʠʭ ʤʦʞʥʦ ʪʦʣʴʢʦ ʧʦʩʘʜʢʦʡ ʤʦʣʦʜʳʭ ʜʝʨʝʚʴʝʚ ʠʣʠ ʢʫʩʪʘʨʥʠʢʦʚ ʩ 

ʧʦʩʣʝʜʫʶʱʝʡ, ʨʝʛʫʣʷʨʥʦʡ ʩʪʨʠʞʢʦʡ. 

ɺ ʜʦʨʝʚʦʣʶʮʠʦʥʥʳʭ ʧʠʪʦʤʥʠʢʘʭ ʩʧʝʮʠʘʣʴʥʦ ʚʳʨʘʱʠʚʘʣʠ ʜʝʨʝʚʴʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʪʠʧʦʚ ʧʦʩʘʜʦʢ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʨʦʥ ʥʘʯʠʥʘʣʦʩʴ ʫʞʝ ʚ ʧʠʪʦʤʥʠʢʘʭ, ʜʦ ʧʦʩʘʜʢʠ ʥʘ ʧʦʩʪʦ-

ʷʥʥʦʝ ʤʝʩʪʦ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʣʦ ʙʦʣʴʰʫʶ ʜʝʢʦʨʘʪʠʚʥʦʩʪʴ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʥʘʩʘʞʜʝʥʠʡ. 

ʈʝʤʦʥʪ ʥʘʩʘʞʜʝʥʠʡ ʪʘʢʞʝ ʧʨʦʚʦʜʠʣʩʷ ʜʝʨʝʚʴʷʤʠ ʧʨʠʤʝʨʥʦ ʪʘʢʦʛʦ ʞʝ ʨʘʟʤʝʨʘ ʠ ʦʙʣʠʢʘ 

ʢʘʢ ʦʩʥʦʚʥʳʝ ʥʘʩʘʞʜʝʥʠʷ. 

ɼʣʷ ʧʝʡʟʘʞʥʳʭ ʧʘʨʢʦʚ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʥʳ ʘʣʣʝʠ, ʥʦ ʦʥʠ ʦʙʳʯʥʦ ʥʝ ʧʦʜʚʝʨʛʘʣʠʩʴ 

ʩʪʨʠʞʢʝ ʠ ʰʠʨʠʥʘ ʠʭ, ʘ ʪʘʢʞʝ ʰʘʛ ʧʦʩʘʜʢʠ ʤʝʞʜʫ ʜʝʨʝʚʴʷʤʠ ʙʳʣ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ, 

ʯʝʤ ʚ ʨʝʛʫʣʷʨʥʳʭ ʧʘʨʢʘʭ. ʊʦʣʴʢʦ ʯʘʩʪʴ ʘʣʣʝʡ ʧʝʡʟʘʞʥʳʭ ʧʘʨʢʦʚ ʩʦʟʜʘʚʘʣʘʩʴ ʩ ʫʯʝʪʦʤ 

ʨʘʟʤʝʨʦʚ, ʢʦʪʦʨʳʝ ʜʝʨʝʚʴʷ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ ʚ ʟʨʝʣʦʤ ʚʦʟʨʘʩʪʝ.  

ʇʨʠ ʚʦʩʩʦʟʜʘʥʠʠ ʠ ʨʝʤʦʥʪʝ ʘʣʣʝʡ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʩʭʝʤʫ ʩʪʘʨʠʥ-

ʥʦʡ ʧʦʩʘʜʢʠ, ʥʦ ʠ ʪʦ, ʢʘʢʠʭ ʨʘʟʤʝʨʦʚ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ ʵʪʠ ʜʝʨʝʚʴʷ ʚ ʟʨʝʣʦʤ ʚʦʟʨʘʩʪʝ. ɺ 

ʧʝʡʟʘʞʥʳʭ ʧʘʨʢʘʭ, ʝʩʣʠ ʘʣʣʝʷ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʘ, ʚʦʟʤʦʞʥʳ ʧʦʜʩʘʜʢʠ ʤʦʣʦʜʳʭ ʢʨʫʧʥʦ-

ʤʝʨʥʳʭ ʜʝʨʝʚʴʝʚ. ʈʝʤʦʥʪ ʘʣʣʝʡ, ʠʜʫʱʠʭ ʯʝʨʝʟ ʦʪʢʨʳʪʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʨʝʜʢʦ ʙʳʚʘʝʪ 

ʫʜʘʯʥʳʤ. 

ʇʝʡʟʘʞʥʳʝ ʧʘʨʢʠ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʧʦʜʦʙʠʝ ʩʘʤʳʭ ʢʨʘʩʠʚʳʭ ʫʯʘʩʪʢʦʚ ʝʩʪʝʩʪʚʝʥ-

ʥʦʛʦ ʣʘʥʜʰʘʬʪʘ. ɼʦʨʦʞʢʠ ʧʝʡʟʘʞʥʳʭ ʧʘʨʢʦʚ ʙʳʣʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʟʚʠʣʠʩʪʳʤʠ ʠ ʚʝʣʠ ʦʪ 

ʦʜʥʦʡ ʧʦʣʷʥʳ ʢ ʜʨʫʛʦʡ, ʦʛʠʙʘʷ ʛʨʫʧʧʳ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ. ʅʘ ʢʘʞʜʦʤ ʧʦʚʦʨʦʪʝ ʧʝ-

ʨʝʜ ʧʦʩʝʪʠʪʝʣʝʤ ʧʘʨʢʘ ʦʪʢʨʳʚʘʣʘʩʴ ʥʦʚʘʷ ʢʘʨʪʠʥʘ. ʉʪʘʨʳʝ ʧʝʡʟʘʞʥʳʝ ʧʘʨʢʠ, ʜʦʩʪʠʛʰʠʝ 

ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʚʦʟʨʘʩʪʘ 150-200 ʣʝʪ ʠ ʙʦʣʝʝ, ʚʦ ʤʥʦʛʦʤ ʧʦʪʝʨʷʣʠ ʩʚʦʶ ʧʝʨʚʦʥʘ-

ʯʘʣʴʥʫʶ ʧʣʘʥʠʨʦʚʢʫ. ɿʥʘʯʠʪʝʣʴʥʦ ʦʙʝʜʥʝʥ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʚʩʝʭ ʷʨʫʩʦʚ ʥʘʩʘʞʜʝʥʠʡ. ʊʘʢ 

ʢʘʢ ʣʠʧʘ ʦʢʘʟʘʣʘʩʴ ʥʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʦʡ ʠ ʜʦʣʛʦʚʝʯʥʦʡ ʧʦʨʦʜʦʡ, ʪʦ ʦʥʘ ʣʫʯʰʝ ʚʩʝʛʦ ʩʦ-

ʭʨʘʥʠʣʘʩʴ ʚ ʩʪʘʨʠʥʥʳʭ ʧʘʨʢʘʭ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʨʝʛʫʣʷʨʥʳʭ ʠ ʧʝʡʟʘʞʥʳʭ ʧʘʨʢʦʚ ʦʩʥʦʚ-

ʥʦʡ ʧʦʨʦʜʦʡ, ʧʨʠʤʝʥʷʝʤʦʡ ʧʨʠ ʨʝʩʪʘʚʨʘʮʠʠ, ʩʪʘʣʘ ʣʠʧʘ ʤʝʣʢʦʣʠʩʪʥʘʷ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʧʨʠ ʩʦʟʜʘʥʠʠ ʫʩʘʜʝʙʥʳʭ ʧʘʨʢʦʚ ʢʨʦʤʝ ʣʠʧʳ, ʢʘʢ ʠʟʚʝʩʪʥʦ ʠʟ ʜʦʢʫʤʝʥʪʦʚ, ʚʳʩʘʞʠʚʘʣʦʩʴ 

ʤʥʦʛʦ ʜʨʫʛʠʭ ʧʦʨʦʜ.  

ɺ ʧʝʡʟʘʞʥʳʭ ʧʘʨʢʘʭ ʛʨʫʧʧʳ, ʢʫʨʪʠʥʳ, ʨʦʱʠ, ʤʘʩʩʠʚʳ ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʧʦʩʘʜʢʠ 

ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʟʘʛʫʱʝʥʥʳʤʠ, ʧʦʪʦʤʫ ʯʪʦ ʪʘʢʦʡ ʧʨʠʝʤ ʦʙʝʩʧʝʯʠʚʘʣ ʙʦ-

ʣʝʝ ʙʳʩʪʨʦʝ ʜʦʩʪʠʞʝʥʠʝ ʩʦʤʢʥʫʪʦʩʪʠ ʥʘʩʘʞʜʝʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʜʝʢʦʨʘʪʠʚʥʦʩʪʠ ʤʦ-

ʣʦʜʦʛʦ ʧʘʨʢʘ. ɺʦ ʤʥʦʛʠʭ ʧʘʨʢʘʭ ʧʦʩʣʝ ʩʤʳʢʘʥʠʷ ʢʨʦʥ ʥʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʫʜʘʣʝʥʠʝ ʣʠʰ-

ʥʠʭ ʜʝʨʝʚʴʝʚ. ʉʝʡʯʘʩ ʢʘʯʝʩʪʚʝʥʥʦ ʚʦʩʩʪʘʥʦʚʠʪʴ ʪʘʢʠʝ ʛʨʫʧʧʳ ʩʣʦʞʥʦ. 

ɼʣʷ ʧʝʡʟʘʞʥʳʭ ʧʘʨʢʦʚ ʭʘʨʘʢʪʝʨʥʳ ʙʫʢʝʪʥʳʝ ʧʦʩʘʜʢʠ. ʏʘʱʝ ʚʩʝʛʦ ʙʫʢʝʪʥʳʝ ʧʦʩʘʜʢʠ 

ʩʦʟʜʘʚʘʣʠʩʴ ʠʟ ʣʠʧʳ, ʨʝʞʝ ʠʟ ʙʝʨʝʟʳ ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʧʦʨʦʜ. ʇʦ ʤʝʨʝ ʨʦʩʪʘ ʜʝʨʝʚʴʝʚ, 

ʠʭ ʩʪʚʦʣʳ ʨʘʩʭʦʜʠʣʠʩʴ ʚ ʩʪʦʨʦʥʳ ʧʦʜ ʫʛʣʦʤ, ʘ ʢʨʦʥʳ ʦʪʜʝʣʴʥʳʭ ʜʝʨʝʚʴʝʚ ʩʣʠʚʘʣʠʩʴ ʚ 

ʦʜʠʥ ʦʛʨʦʤʥʳʡ ʙʫʢʝʪ. ɹʫʢʝʪʥʳʝ ʧʦʩʘʜʢʠ ʦʯʝʥʴ ʫʷʟʚʠʤʳ ʠ ʩʪʨʘʜʘʶʪ ʦʪ ʚʝʪʨʦʚʘʣʘ. ʈʝʢʦʥ-

ʩʪʨʫʢʮʠʠ ʦʥʠ ʥʝ ʧʦʜʣʝʞʘʪ, ʘ ʚʦʩʩʦʟʜʘʥʠʝ ʠʭ ʪʨʫʜʦʝʤʢʦ. 
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ʉʫʱʝʩʪʚʦʚʘʣ ʦʨʠʛʠʥʘʣʴʥʳʡ ʧʨʠʝʤ ʧʦʩʘʜʢʠ ʜʝʨʝʚʴʝʚ, ʧʨʠ ʢʦʪʦʨʦʤ ʚ ʦʜʥʫ ʷʤʫ ʚʳʩʘ-

ʞʠʚʘʣʦʩʴ ʥʝʩʢʦʣʴʢʦ ʜʝʨʝʚʴʝʚ, ʩʪʚʦʣʳ ʢʦʪʦʨʳʭ ʩʪʷʛʠʚʘʣʠʩʴ ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʚʳʩʦʪʳ, ʪʘʢ 

ʯʪʦ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʦʥʠ ʦʙʨʘʟʦʚʳʚʘʣʠ ʦʜʥʦ ʜʝʨʝʚʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʢʦ-

ʨʦʪʢʠʡ ʧʝʨʠʦʜ, ʧʦʣʫʯʘʣʦʩʴ ʢʨʫʧʥʦʝ ʠ ʚʝʣʠʯʝʩʪʚʝʥʥʦʝ ʜʝʨʝʚʦ. ʊʘʢʠʝ ʧʦʩʘʜʢʠ ʪʘʢʞʝ ʦʯʝʥʴ 

ʩʪʨʘʜʘʶʪ ʦʪ ʚʝʪʨʦʚʘʣʘ. ʀʭ ʦʯʝʥʴ ʪʨʫʜʥʦ ʧʦʚʪʦʨʠʪʴ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. 

ʏʘʩʪʠʯʥʦ ʩʦʭʨʘʥʠʣʩʷ ʝʱʝ ʦʜʠʥ ʦʨʠʛʠʥʘʣʴʥʳʡ ʦʙʨʘʟʝʮ ʧʦʩʘʜʦʢ ʧʠʭʪʳ ʩʠʙʠʨʩʢʦʡ. ʉʥʘ-

ʯʘʣʘ ʚʳʨʘʱʠʚʘʣʦʩʴ ʦʜʥʦ ʜʝʨʝʚʦ. ɿʘʪʝʤ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʦʪʪʷʛʠʚʘʣʠʩʴ ʝʛʦ ʥʠʞʥʠʝ ʚʝʪʚʠ, ʢʦʪʦ-

ʨʳʤ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 5-7 ʤʝʪʨʦʚ ʦʪ ʮʝʥʪʨʘ, ʧʦʟʚʦʣʷʣʦʩʴ ʧʝʨʝʡʪʠ ʢ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʨʦʩʪʫ. ʇʦʣʫ-

ʯʘʣʘʩʴ ʛʨʫʧʧʘ, ʚ ʮʝʥʪʨʝ ʢʦʪʦʨʦʡ ʚʦʟʚʳʰʘʣʦʩʴ ʤʘʪʝʨʠʥʩʢʦʝ ʜʝʨʝʚʦ, ʦʢʨʫʞʝʥʥʦʝ ʥʝʙʦʣʴʰʠʤʠ 

ʜʝʨʝʚʮʘʤʠ. ʊʘʢʠʝ ʧʦʩʘʜʢʠ ʥʝ ʧʦʜʣʝʞʘʪ ʨʝʤʦʥʪʫ, ʘ ʚʦʩʩʦʟʜʘʥʠʝ ʠʭ ʤʘʣʦ ʚʝʨʦʷʪʥʦ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʫʩʘʜʝʙʥʳʭ ʧʘʨʢʦʚ, ʢ ʩʦʞʘʣʝʥʠʶ, ʥʝ ʚʩʝʛʜʘ ʟʥʘʣʠ, ʢʘʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦ-

ʞʝʪ ʜʦʩʪʠʛʥʫʪʴ ʧʦ ʤʝʨʝ ʨʦʩʪʘ ʪʘ ʠʣʠ ʠʥʘʷ ʧʦʨʦʜʘ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ. ɺ ʩʪʘʨʳʭ ʧʘʨʢʘʭ, ʚ 

ʫʩʣʦʚʠʷʭ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʫʭʦʜʘ ʨʝʟʢʦ ʠʟʤʝʥʷʝʪʩʷ ʦʙʣʠʢ ʩʘʤʠʭ ʜʝʨʝʚʴʝʚ. ɻʫʩʪʦʝ ʩʪʦʷʥʠʝ ʜʝ-

ʨʝʚʴʝʚ ʠ ʧʦʷʚʠʚʰʠʡʩʷ ʷʨʫʩ ʤʦʣʦʜʳʭ ʜʝʨʝʚʴʝʚ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʦʙʣʠʢ ʢʨʦʥʳ ʠ ʝʝ ʨʘʟ-

ʤʝʨʳ. ɺʤʝʩʪʦ ʨʘʩʢʠʜʠʩʪʦʡ, ʥʠʟʢʦ ʦʧʫʩʢʘʶʱʝʡʩʷ ʧʦ ʩʪʚʦʣʫ, ʬʦʨʤʠʨʫʝʪʩʷ ʥʝʙʦʣʴʰʠʭ ʨʘʟʤʝ-

ʨʦʚ ʢʨʦʥʘ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ ʩʘʤʦʡ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʪʚʦʣʘ. ʅʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʩʪʘʨʳʝ ʜʝʨʝʚʴʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʩʧʦʩʦʙʥʳ ʚʦʩʩʪʘʥʦʚʠʪʴ ʥʠʞʥʶʶ ʯʘʩʪʴ ʫʪʝʨʷʥʥʦʡ 

ʢʨʦʥʳ ʧʦʩʣʝ ʨʘʟʨʝʞʠʚʘʥʠʷ ʥʘʩʘʞʜʝʥʠʷ. ʈʘʟʨʝʞʠʚʘʥʠʝ ʛʫʩʪʳʭ ʥʘʩʘʞʜʝʥʠʡ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ 

ʪʦʣʴʢʦ ʧʦʩʪʝʧʝʥʥʦ, ʯʪʦʙʳ ʥʝ ʚʳʟʚʘʪʴ ʨʘʩʧʘʜ ʩʪʘʨʳʭ ʥʘʩʘʞʜʝʥʠʡ 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʧʘʨʢʦʚ ʥʝ ʚʩʝʛʜʘ ʫʯʠʪʳʚʘʣʘʩʴ ʨʘʟʣʠʯʥʘʷ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʠ ʨʘʟʥʘʷ ʜʦʣʛʦ-

ʚʝʯʥʦʩʪʴ ʧʦʨʦʜ, ʯʪʦ ʪʘʢʞʝ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʩʪʨʫʢʪʫʨʳ ʠ ʚʥʝʰʥʝʛʦ ʦʙʣʠʢʘ ʥʘʩʘʞʜʝ-

ʥʠʡ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʧʘʨʢʦʚ ʜʦʣʛʠʝ ʛʦʜʳ ʥʝ ʫʙʠʨʘʣʩʷ ʧʦʷʚʣʷʶʱʠʡʩʷ ʧʦʜʨʦʩʪ. ʇʨʠ ʨʝʢʦʥ-

ʩʪʨʫʢʮʠʠ ʩʝʡʯʘʩ ʧʦʜʨʦʩʪ ʦʙʳʯʥʦ ʦʙʨʫʙʘʝʪʩʷ, ʘ ʦʪ ʝʛʦ ʧʝʥʴʢʦʚ ʧʦʷʚʣʷʝʪʩʷ ʧʦʨʦʩʣʴ. ɺ ʩʪʘ-

ʨʳʭ ʟʘʙʨʦʰʝʥʥʳʭ ʧʘʨʢʘʭ, ʧʨʠ ʨʝʩʪʘʚʨʘʮʠʦʥʥʳʭ ʨʘʙʦʪʘʭ ʠʟ ʙʣʘʛʦʥʘʜʝʞʥʦʛʦ ʧʦʜʨʦʩʪʘ 

ʤʦʞʥʦ ʬʦʨʤʠʨʦʚʘʪʴ ʥʦʚʳʝ ʛʨʫʧʧʳ ʧʝʡʟʘʞʥʦʛʦ ʧʘʨʢʘ, ʜʣʷ ʟʘʤʝʱʝʥʠʷ ʨʘʩʧʘʜʘʶʱʠʭʩʷ 

ʛʨʫʧʧ ʩʪʘʨʳʭ ʜʝʨʝʚʴʝʚ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʩʦʭʨʘʥʠʪʴ ʜʝʢʦʨʘʪʠʚʥʳʡ ʦʙʣʠʢ ʧʘʨʢʘ ʠ ʧʨʦʜʣʠʪʴ 

ʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ. ʇʨʠ ʵʪʦʤ ʦʙʱʘʷ ʧʣʘʥʠʨʦʚʢʘ ʠ ʩʪʨʫʢʪʫʨʘ ʩʪʘʨʠʥʥʦʛʦ ʧʘʨʢʘ ʧʨʘʢʪʠʯʝ-

ʩʢʠ ʥʝ ʠʟʤʝʥʷʪʩʷ. 

ʂʫʩʪʘʨʥʠʢʠ ʙʳʣʠ ʦʜʥʠʤ ʠʟ ʦʙʷʟʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʪʘʨʠʥʥʳʭ ʧʘʨʢʦʚ. ʀʭ ʧʦʩʘʜʢʠ 

ʷʚʣʷʣʠʩʴ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ʧʘʨʢʦʚʦʛʦ ʣʘʥʜʰʘʬʪʘ, ʪʘʢ ʠ ʚʭʦʜʠʣʠ ʚ ʩʦʩʪʘʚ 

ʜʨʫʛʠʭ ʥʘʩʘʞʜʝʥʠʡ. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʢʫʩʪʘʨʥʠʢʦʚ ʚ ʛʫʩʪʦʡ ʪʝʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʩʧʦʣʝʟʥʦ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʤʦʞʥʦ ʚʳʩʘʞʠʚʘʪʴ ʣʠʰʴ ʚ ʫʩʣʦʚʠʷʭ ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʠʭ ʥʦʨʤʘʣʴʥʦʛʦ 

ʨʦʩʪʘ, ʦʙʳʯʥʦ ʥʘ ʦʧʫʰʢʘʭ ʜʨʝʚʝʩʥʳʭ ʛʨʫʧʧ ʠ ʥʘ ʦʪʢʨʳʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ. ʇʦʩʣʝ ʦʙʨʫʙʢʠ 

ʮʝʣʠʢʦʤ ʩʪʘʨʳʭ ʢʫʩʪʦʚ, ʢʘʢ ʵʪʦ ʧʨʘʢʪʠʢʫʝʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʦʥʠ ʥʝʨʝʜʢʦ ʧʦʛʠʙʘʶʪ 

ʠʣʠ ʜʦʣʛʦʝ ʚʨʝʤʷ ʠʤʝʶʪ ʤʘʣʦ ʜʝʢʦʨʘʪʠʚʥʳʡ ʚʠʜ ʠ ʥʝ ʮʚʝʪʫʪ. 

ʉʧʣʦʰʥʘʷ ʚʳʨʫʙʢʘ ʧʦʜʨʦʩʪʘ ʠ ʧʦʜʣʝʩʢʘ ʧʨʠ ʨʝʩʪʘʚʨʘʮʠʠ, ʜʝʣʘʝʪ ʧʘʨʢ ʧʦʣʥʦʩʪʴʶ 

ʧʨʦʩʤʘʪʨʠʚʘʝʤʳʤ, ʯʪʦ ʥʘʨʫʰʘʝʪ ʛʣʘʚʥʳʡ ʧʨʠʥʮʠʧ ʧʝʡʟʘʞʥʦʛʦ ʩʪʠʣʷ - ʝʛʦ ʝʩʪʝʩʪʚʝʥ-

ʥʦʩʪʴ. ɺ ʧʝʡʟʘʞʥʳʭ ʧʘʨʢʘʭ ʛʨʫʧʧʳ ʠ ʢʫʨʪʠʥʳ ʜʝʨʝʚʴʝʚ ʙʳʣʠ ʦʙʳʯʥʦ ʟʘʤʢʥʫʪʳʤʠ, ʪʘʢ 

ʢʘʢ ʙʳʣʠ ʦʢʨʫʞʝʥʳ ʦʧʫʰʢʘʤʠ ʠʟ ʢʫʩʪʘʨʥʠʢʦʚ. ɺ ʦʪʨʝʩʪʘʚʨʠʨʦʚʘʥʥʦʤ ʧʘʨʢʝ, ʢʘʢ ʧʨʘʚʠ-

ʣʦ, ʧʦʣʥʦʩʪʴʶ ʪʝʨʷʝʪʩʷ ʜʫʭ ʨʦʤʘʥʪʠʟʤʘ, ʘ ʪʘʢʞʝ ʝʩʪʝʩʪʚʝʥʥʦʩʪʠ ʣʘʥʜʰʘʬʪʦʚ.  

ɺʦ ʤʥʦʛʠʭ ʨʝʩʪʘʚʨʠʨʫʝʤʳʭ ʧʘʨʢʘʭ ʦʙʳʯʥʦ ʢʨʦʤʝ ʝʜʠʥʠʯʥʳʭ, ʙʦʣʴʰʠʭ ʧʦʣʷʥ, ʦʪʩʫʪʩʪ-

ʚʫʶʪ ʥʝʙʦʣʴʰʠʝ ʧʨʦʛʘʣʠʥʳ, ʪʘʢ ʫʢʨʘʰʘʶʱʠʝ ʩʨʝʜʥʝʨʫʩʩʢʠʡ ʧʝʡʟʘʞ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʚʠʜʦʚʳʝ ʪʦʯʢʠ, ʢʦʪʦʨʳʤʠ ʩʣʘʚʷʪʩʷ ʩʪʘʨʠʥʥʳʝ ʫʩʘʜʴʙʳ, ʧʦʣʥʦʩʪʴʶ ʥʝ ʨʘʩʢʨʚrʘʶʪʩʷ.  

ʈʝʩʪʘʚʨʘʮʠʷ ʩʪʘʨʠʥʥʳʭ ʧʘʨʢʦʚ ʦʙʳʯʥʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ ʚʝʨʪʠʢʘʣʴ-

ʥʫʶ ʧʣʘʥʠʨʦʚʢʫ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʩʥʠʤʘʝʪʩʷ ʚʝʨʭʥʠʡ ʩʣʦʡ ʧʦʯʚʳ. ɺ ʨʝʟʫʣʴ-

ʪʘʪʝ ʪʘʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʧʨʦʠʩʭʦʜʠʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʭʫʜʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʩʪʘʨʳʭ ʜʝ-

ʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʫʥʠʯʪʦʞʘʝʪʩʷ ʥʘʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʚʤʝʩʪʝ ʩ ʩʦʭʨʘʥʠʚʰʠ-

ʤʠʩʷ ʠʥʪʨʦʜʫʮʝʥʪʘʤʠ. 
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ʇʝʡʟʘʞʥʳʝ ʧʘʨʢʠ ʩʦʟʜʘʚʘʣʠʩʴ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ - ʧʫʪʝʤ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʩʪʘ-

ʨʳʭ ʨʝʛʫʣʷʨʥʳʭ ʧʘʨʢʦʚ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʝʩʪʝʩʪʚʝʥʥʳʭ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʧʫʪʝʤ ʧʦ-

ʩʘʜʢʠ ʥʘ ʦʪʢʨʳʪʳʭ ʫʯʘʩʪʢʘʭ. ʅʘʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʚ ʥʠʭ ʬʦʨʤʠʨʦʚʘʣʩʷ ʣʠʙʦ ʟʘ ʩʯʝʪ ʝʩ-

ʪʝʩʪʚʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʣʠʙʦ ʩʦʟʜʘʚʘʣʩʷ ʟʘʥʦʚʦ. 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʝʩʪʘʚʨʘʮʠʦʥʥʳʭ ʨʘʙʦʪ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʧʦʣʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ 

ʥʝ ʪʦʣʴʢʦ ʜʨʝʚʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʥʦ ʠ ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ. ʅʘ ʢʘʨʪʫ ʩʣʝʜʫʝʪ ʥʘ-

ʥʝʩʪʠ ʤʝʩʪʘ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭ, ʨʝʜʢʠʭ ʠ ʮʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʚʢʣʶʯʘʷ ʨʘ-

ʥʦ ʮʚʝʪʫʱʠʝ ʚʠʜʳ.  

ʇʘʨʢʦʚʳʝ ʛʘʟʦʥʳ ʭʦʨʦʰʝʛʦ ʠ ʜʘʞʝ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʙʳʯʥʦ ʨʝʢʦ-

ʤʝʥʜʫʝʪʩʷ ʨʝʤʦʥʪʠʨʦʚʘʪʴ, ʘ ʥʝ ʫʥʠʯʪʦʞʘʪʴ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʥʘʣʠʯʠʠ ʚ ʠʭ ʩʦʩʪʘʚʝ ʩʪʘʨʠʥ-

ʥʳʭ ʠʥʪʨʦʜʫʮʝʥʪʦʚ. ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʨʝʩʪʘʚʨʠʨʫʝʤʳʭ ʫʩʘʜʴʙʘʭ ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ ʛʘʟʦʥʦʚ 

ʚʳʩʝʚʘʝʪʩʷ ʣʠʰʴ ʨʘʡʛʨʘʩ ʧʘʩʪʙʠʱʥʳʡ, ʥʝ ʦʙʨʘʟʫʶʱʠʡ ʜʦʣʛʦʚʨʝʤʝʥʥʦʛʦ ʛʘʟʦʥʥʦʛʦ ʧʦ-

ʢʨʦʚʘ. ɺ ʪʝʥʠ ʥʘʩʘʞʜʝʥʠʡ ʩʣʝʜʫʝʪ ʩʦʭʨʘʥʷʪʴ ʧʦʢʨʦʚ ʠʟ ʣʝʩʥʳʭ ʪʨʘʚ ʩ ʚʢʣʶʯʝʥʠʝʤ ʠʥʪʨʦ-

ʜʫʮʝʥʪʦʚ. ʇʘʨʘʜʥʳʝ, ʣʫʛʦʚʳʝ ʛʘʟʦʥʳ, ʘ ʪʘʢʞʝ ʥʘʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʚ ʪʝʥʠʩʪʳʭ ʯʘʩʪʷʭ 

ʧʘʨʢʘ ʪʨʝʙʫʶʪ ʨʘʟʣʠʯʥʦʛʦ ʨʝʞʠʤʘ ʫʭʦʜʘ (ʇʦʣʷʢʦʚʘ, 2003). 

ʇʨʠ ʨʝʩʪʘʚʨʘʮʠʠ ʞʝʣʘʪʝʣʴʥʦ ʢʘʢ ʤʦʞʥʦ ʧʦʣʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʝʩʴ ʪʦʪ ʥʘʙʦʨ ʨʘʩʪʝʥʠʡ, 

ʯʪʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʚʳʩʘʞʠʚʘʣʩʷ ʚ ʧʘʨʢʝ ʩ ʫʯʝʪʦʤ ʠʭ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʠʟʨʘʩʪʘʪʴ ʚ ʥʘʰʠʭ ʫʩʣʦ-

ʚʠʷʭ ʠ ʦʩʦʙʝʥʥʦ ʪʝʭ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʳʝ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʩʪʘʨʠʥʥʳʭ ʧʘʨʢʘʭ ʜʦ ʥʘʰʠʭ ʜʥʝʡ. ɺ ʥʘ-

ʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʫʩʘʜʝʙʥʳʭ ʧʘʨʢʘʭ ʩʨʝʜʥʝʡ ʧʦʣʦʩʳ ʈʦʩʩʠʠ ʩʦʭʨʘʥʷʝʪʩʷ ʙʦʣʝʝ 30 ʚʠʜʦʚ ʪʦʣʴʢʦ 

ʪʨʘʚʷʥʠʩʪʳʭ ʠʥʪʨʦʜʫʮʝʥʪʦʚ (ʇʦʣʷʢʦʚʘ, 1992; ʇʦʣʷʢʦʚʘ, ɻʫʪʥʠʢʦʚ, 2000). 

ɼʣʷ ʧʦʣʥʦʮʝʥʥʦʡ ʨʘʙʦʪʳ ʩʦ ʩʪʘʨʠʥʥʳʤʠ ʫʩʘʜʝʙʥʳʤʠ ʧʘʨʢʘʤʠ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʥʝ 

ʪʦʣʴʢʦ ʠʭ ʠʩʪʦʨʠʶ, ʧʝʨʚʦʥʘʯʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʩʦʩʪʘʚ ʥʘʩʘʞʜʝʥʠʡ, ʥʦ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ, ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚʩʝʭ ʚʠʜʦʚ, ʩʣʘʛʘʶʱʠʭ ʧʘʨʢʦʚʳʝ ʩʦʦʙʱʝʩʪʚʘ. 

ʇʨʠ ʨʘʙʦʪʝ ʚ ʩʪʘʨʳʭ ʠ, ʦʩʦʙʝʥʥʦ ʤʝʤʦʨʠʘʣʴʥʳʭ ʧʘʨʢʘʭ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ ʦʩʥʦʚʥʦʡ 

ʧʨʠʥʮʠʧ ʨʝʩʪʘʚʨʘʮʠʠ - ʥʝ ʥʘʚʨʝʜʠ. ʇʘʨʢ, ʵʪʦ ʞʠʚʘʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʪʨʝʙʫʝʪ ʦʩʦʙʦ ʙʝ-

ʨʝʞʥʦʛʦ ʦʪʥʦʰʝʥʠʷ. ɺ ʫʩʘʜʴʙʘʭ, ʛʜʝ ʠʟ ʧʦʜʣʠʥʥʦʛʦ ʠʤʝʝʪʩʷ ʣʠʰʴ ʩʪʘʨʳʡ ʧʘʨʢ, ʢʘʞʜʦʝ 

ʨʘʩʪʝʥʠʝ, ʩʦʭʨʘʥʠʚʰʝʝʩʷ ʩʦ ʚʨʝʤʝʥʠ ʝʛʦ ʩʦʟʜʘʥʠʷ ʠʤʝʝʪ ʦʩʦʙʫʶ ʤʝʤʦʨʠʘʣʴʥʫʶ ʮʝʥ-

ʥʦʩʪʴ, ʘ ʠʭ ʧʦʚʨʝʞʜʝʥʠʝ ʠʣʠ ʫʥʠʯʪʦʞʝʥʠʝ ʧʦ ʣʶʙʦʡ ʧʨʠʯʠʥʝ, ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʥʘʥʝʩʝʥʠʝ ʫʱʝʨʙʘ ʧʘʤʷʪʥʠʢʫ ʠʩʪʦʨʠʠ ʠ ʢʫʣʴʪʫʨʳ. 
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ʉʊʃɸʅʀʂɸ ʅɸ ʉɽɺɽʈʆ-ɺʆʉʊʆʂɽ ʈʆʉʉʀʀ 

 

ʇʫʛʘʯʝʚ ɸ. ɸ. (ʀɹʇʉ ɼɺʆ ʈɸʅ, ʛ. ʄʘʛʘʜʘʥ, ʈʌ) 

 

The results f staying the net premiery production and litter fall of Pinus pumila ecosystems 

in the North-East of Russia are stated in the given paper. 

 

ɸʨʝʘʣ ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠʢʘ ʠʣʠ ʩʦʩʥʳ ʥʠʟʢʦʡ (Pinus pumila Rgl. Pall.), ʧʨʦʩʪʠʨʘʝʪʩʷ 

ʦʪ ʦʟʝʨʘ ɹʘʡʢʘʣ ʜʦ ʚʦʩʪʦʯʥʳʭ ʛʨʘʥʠʮ ʩʪʨʘʥʳ. ʅʘ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʝ ʢʝʜʨʦʚʳʡ ʩʪʣʘʥʠʢ ʧʨʦ-

ʥʠʢʘʝʪ ʟʘ ʉʝʚʝʨʥʳʡ ʧʦʣʷʨʥʳʡ ʢʨʫʛ ʠ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʜʦʩʪʠʛʘʝʪ 69
0
08¡. ʅʘʠʙʦʣʝʝ 
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ʛʫʩʪʳʝ ʟʘʨʦʩʣʠ ʦʥ ʦʙʨʘʟʫʝʪ ʥʘ ʩʝʚʝʨʥʦʤ ʧʦʙʝʨʝʞʴʝ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʚʦʟ-

ʜʝʡʩʪʚʠʝʤ ʚʦʟʜʫʰʥʳʭ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʚʪʦʨʞʝʥʠʡ ʩʤʷʛʯʘʶʱʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʴ ʢʣʠʤʘ-

ʪʘ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʥʘʜʟʝʤʥʘʷ ʬʠʪʦʤʘʩʩʘ ʩʪʣʘʥʠʢʦʚʳʭ ʩʦʦʙʱʝʩʪʚ ʜʦʩʪʠʛʘʝʪ 43,0 ʪ/ʛʘ, ʯʪʦ 

ʚʧʦʣʥʝ ʩʦʧʦʩʪʘʚʠʤʦ ʩ ʩʝʚʝʨʦʪʘʝʞʥʳʤʠ ʣʝʩʘʤʠ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʠ ʨʷʜʦʤ ʪʠʧʦʚ ʣʝʩʘ 

ʩʨʝʜʥʝʡ ʪʘʡʛʠ ʚ ɿʘʧʘʜʥʦʡ ʠ ʎʝʥʪʨʘʣʴʥʦʡ ʗʢʫʪʠʠ [ʟʜʝʩʴ ʠ ʜʘʣʝʝ ʧʦ ʅ. ʀ. ɹʘʟʠʣʝʚʠʯ, 1993]. 

ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʂʝʜʨʦʚʥʠʢ ʰʠʢʰʝʚʦ-ʣʠʰʘʡʥʠʢʦʚʳʡ ʨʘʩʧʦʣʦʞʝʥ ʚ ʩʨʝʜʥʝʡ 

ʯʘʩʪʠ ʩʢʣʦʥʘ ʩʦʧʢʠ ʥʘ ʶʞʥʦʤ ʩʢʣʦʥʝ ʍʘʩʳʥʩʢʦʛʦ ʭʨʝʙʪʘ, ʘʙʩʦʣʶʪʥʘʷ ʚʳʩʦʪʘ 350 ʤ, ʫʢ-

ʣʦʥ 15
0
. ʉʦʤʢʥʫʪʦʩʪʴ ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠʢʘ 0,7, ʚʳʩʦʪʘ  2,0-2,5 ʤ, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 172 ʛʦʜʘ. 

ɺʩʪʨʝʯʘʝʪʩʷ Larix cajanderii (ʚ 30-40 ʤ ʜʨʫʛ ʦʪ ʜʨʫʛʘ), ʠʤʝʶʱʘʷ ʫʛʥʝʪʝʥʥʳʡ ʚʠʜ, ʚʳʩʦʪʦʡ 

2,5-3,5 ʤ, ʜʠʘʤʝʪʨ 5-10 (15) ʩʤ, ʘ ʪʘʢʞʝ Betula middendorfii ʚʳʩʦʪʦʡ 0,5-0,7 ʤ.  

ʂʝʜʨʦʚʥʠʢ ʙʘʛʫʣʴʥʠʢʦʚʦ-ʙʨʫʩʥʠʯʥʳʡ ʥʘʭʦʜʠʪʩʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʢʣʦʥʘ ʩʦʧʢʠ, ʘʙʩʦ-

ʣʶʪʥʘʷ ʚʳʩʦʪʘ 275 ʤ, ʫʢʣʦʥ 26
0
. ʉʦʤʢʥʫʪʦʩʪʴ ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠʢʘ 0,7-1,0, ʚʳʩʦʪʘ 2,5-3,0 

ʤ, ʚʦʟʨʘʩʪ 183 ʛʦʜʘ. ɺʩʪʨʝʯʘʶʪʩʷ ʧʥʠ ʣʠʩʪʚʝʥʥʠʮʳ ʜʦ 30 ʩʤ ʚ ʜʠʘʤʝʪʨʝ ʚ ʢʦʣʠʯʝʩʪʚʝ 75 

ʰʪ. ʥʘ 1 ʛʘ.  

ʂʝʜʨʦʚʥʠʢ ʰʠʢʰʝʚʦ-ʜʦʣʛʦʤʦʰʥʳʡ ʨʘʩʧʦʣʦʞʝʥ ʚ ʤʝʞʛʦʨʥʦʡ ʚʧʘʜʠʥʝ ʫ ʧʦʜʥʦʞʴʷ 

ʩʢʣʦʥʘ, ʘʙʩʦʣʶʪʥʘʷ ʚʳʩʦʪʘ 240 ʤ, ʫʢʣʦʥ 5
0
. ʉʦʤʢʥʫʪʦʩʪʴ ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠʢʘ 0,9-1,0, ʚʳ-

ʩʦʪʘ 3,0-4,8 ʤ, ʚʦʟʨʘʩʪ ʦʢʦʣʦ 220 ʣʝʪ. ʃʠʩʪʚʝʥʥʠʮʘ  ʦʙʨʘʟʫʝʪ ʚʝʨʭʥʠʡ ʨʘʟʨʝʞʝʥʥʳʡ ʧʦʣʦʛ 

ʣʝʩʘ. ʇʥʠ (ʚʳʨʫʙʢʘ 1943 ʛ.) ʜʠʘʤʝʪʨʦʤ ʜʦ 50 ʩʤ ʚʩʪʨʝʯʘʶʪʩʷ ʚ 5-10 ʤ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ɺʦ-

ʟʦʙʥʦʚʣʝʥʠʝ ʝʝ ʭʦʨʦʰʝʝ, ʚʳʩʦʪʘ ʤʦʣʦʜʳʭ ʜʝʨʝʚʴʝʚ ʦʪ 0,5-1,0 ʜʦ 5,0 ʤ.  

ɻʝʦʙʦʪʘʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʘʩʩʦʮʠʘʮʠʡ ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠʢʘ ʧʦʢʘʟʳʚʘʝʪ ʟʘʢʦ-

ʥʦʤʝʨʥʦʝ ʠʟʤʝʥʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʨʘʩʪʝʥʠʡ ʠ ʠʭ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʡ ʨʦʣʠ ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʘʙʩʦʣʶʪʥʳʭ ʚʳʩʦʪ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ (ʧʦʯʚ, ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʫʚʣʘʞʥʝʥʠʷ, ʚʝʪʨʦʚʦʛʦ ʨʝʞʠʤʘ ʠ ʪ.ʜ.). ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʝʜʨʦʚʦ-ʩʪʣʘʥʠʢʦʚʦʛʦ ʧʦʷʩʘ ʚ ʥʘ-

ʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ ʧʨʝʦʙʣʘʜʘʶʪ ʣʠʰʘʡʥʠʢʠ, ʚ ʩʨʝʜʥʝʡ ʠ ʥʠʞʥʝʡ ʩʢʣʦʥʘï ʢʫʩʪʘʨʥʠʯʢʠ, ʫ 

ʧʦʜʥʦʞʠʷ ʩʢʣʦʥʘ ï ʦʩʦʢʠ, ʜʦʣʛʦʤʦʰʥʳʝ ʠ ʟʝʣʝʥʳʝ ʤʭʠ. ʃʠʩʪʚʝʥʥʠʮʘ ʥʘ ʚʝʨʭʥʝʤ ʧʨʝʜʝʣʝ 

ʩʚʦʝʛʦ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʝʜʠʥʠʯʥʳʤʠ ʥʠʟʢʦʨʦʩʣʳʤʠ ʵʢʟʝʤʧʣʷʨʘʤʠ, ʘ ʧʦ ʤʝʨʝ 

ʩʥʠʞʝʥʠʷ ʚʳʩʦʪʥʳʭ ʦʪʤʝʪʦʢ ʧʨʠʥʠʤʘʝʪ ʚʠʜ ʧʦʣʥʦʮʝʥʥʳʭ ʜʝʨʝʚʴʝʚ, ʫʚʝʣʠʯʠʚʘʝʪ ʩʚʦʶ 

ʛʫʩʪʦʪʫ. ɿʘʨʦʩʣʠ ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠʢʘ ʚ ʵʪʦʤ ʞʝ ʥʘʧʨʘʚʣʝʥʠʠ ʩʪʘʥʦʚʷʪʩʷ ʩʦʤʢʥʫʪʳʤʠ. 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʟʫʯʝʥʠʝ ʟʘʧʘʩʦʚ ʠ ʩʪʨʫʢʪʫʨʳ ʙʠʦʤʘʩʩʳ ʬʠʪʦʮʝʥʦʟʦʚ ʦʩ-

ʥʦʚʳʚʘʣʦʩʴ ʥʘ ʤʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʷʭ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʃ.ɽ.ʈʦʜʠʥʳʤ, ʅ.ʇ.ʈʝʤʝʟʦʚʳʤ ʠ 

ʅ.ʀ.ɹʘʟʠʣʝʚʠʯ [1968]. ɿʘ ʛʨʘʥʠʮʫ ʨʘʟʜʝʣʘ ʬʠʪʦʤʘʩʩʳ ʥʘ ʥʘʜʟʝʤʥʫʶ ʠ ʧʦʜʟʝʤʥʫʶ ʧʨʠʥʠ-

ʤʘʣʘʩʴ ʣʠʥʠʷ ʧʝʨʝʭʦʜʘ "ʞʠʚʳʭ" ʯʘʩʪʝʡ ʤʭʦʚ ʚ ʙʫʨʳʝ (ʦʪʤʝʨʰʠʝ). ʋ ʣʠʰʘʡʥʠʢʦʚ ʢ ʧʦʜ-

ʟʝʤʥʦʡ ʤʘʩʩʝ ʦʪʥʦʩʠʣʠʩʴ ʥʘʠʙʦʣʝʝ ʪʝʤʥʳʝ ʯʘʩʪʠ.  

ʇʦʜʟʝʤʥʘʷ ʨʘʩʪʠʪʝʣʴʥʘʷ ʤʘʩʩʘ ʨʘʟʙʠʨʘʣʘʩʴ ʥʘ ʢʦʨʥʠ, ʦʩʪʘʪʢʠ ʢʦʨʳ, ʠʟʤʝʣʴʯʝʥʥʦʝ 

ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʝ ʩʦʙʦʡ ʢʘʢ ʦʙʣʦʤʢʠ ʤʝʣʢʠʭ ʢʦʨʥʝʡ, ʪʘʢ ʠ ʯʘʩ-

ʪʠʯʥʦ ʨʘʟʣʦʞʝʥʥʳʡ ʢʦʨʥʝʚʦʡ ʦʧʘʜ. 

ʇʨʠʨʦʩʪ ʣʠʩʪʚʝʥʥʠʮʳ ʠ ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠʢʘ ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ ʚʝʩʫ ʭʚʦʠ ʠ ʧʦʙʝʛʦʚ ʪʝ-

ʢʫʱʝʛʦ ʛʦʜʘ. ʇʨʠ ʨʘʩʯʝʪʘʭ ʝʞʝʛʦʜʥʦ ʧʨʠʨʘʩʪʘʶʱʝʡ ʤʘʩʩʳ ʩʪʚʦʣʦʚʦʡ ʜʨʝʚʝʩʠʥʳ ʠ ʚʝʪʚʝʡ, 

ʚʝʩ ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʜʟʝʤʥʳʭ ʦʨʛʘʥʦʚ ʜʝʣʠʣʩʷ ʥʘ ʚʦʟʨʘʩʪ ʨʘʩʪʝʥʠʡ. 

ʋ ʚʝʯʥʦʟʝʣʝʥʳʭ ʢʫʩʪʘʨʥʠʯʢʦʚ ʧʨʠʨʦʩʪ ʫʯʠʪʳʚʘʣʩʷ ʧʦ ʤʘʩʩʝ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʪʝ-

ʢʫʱʝʛʦ ʛʦʜʘ. ʋ ʣʠʩʪʦʧʘʜʥʳʭ ʢʫʩʪʘʨʥʠʢʦʚ ʠ ʢʫʩʪʘʨʥʠʯʢʦʚ ʥʘʨʘʩʪʘʥʠʝ ʟʝʣʝʥʦʡ ʯʘʩʪʠ ʦʧʨʝ-

ʜʝʣʷʣʦʩʴ ʧʦ ʤʘʩʩʝ ʧʦʙʝʛʦʚ ʪʝʢʫʱʝʛʦ ʛʦʜʘ ʠ ʣʠʩʪʴʝʚ, ʦʪʤʠʨʘʶʱʠʭ ʚ ʛʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʇʨʠʨʦʩʪ ʦʜʥʦʣʝʪʥʠʭ ʯʘʩʪʝʡ ʢʫʩʪʘʨʥʠʢʦʚ ʠ ʢʫʩʪʘʨʥʠʯʢʦʚ ʩʫʤʤʠʨʦʚʘʣʩʷ ʩ ʧʨʠʨʦʩʪʦʤ ʠʭ 

ʤʥʦʛʦʣʝʪʥʝʡ ʯʘʩʪʠ, ʢʦʪʦʨʘʷ ʧʦ ɼ.ʅ.ɼʘʥʠʣʦʚʫ [1958] ʩʦʩʪʘʚʣʷʝʪ 1/34 ï 1/38 ʦʙʱʝʛʦ ʟʘʧʘʩʘ. 

ʇʨʠʨʦʩʪ ʢʦʨʥʝʡ ʨʘʩʩʯʠʪʳʚʘʣʩʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʩʦʦʪʥʦʰʝʥʠʶ ʤʝʞʜʫ ʦʜʥʦʣʝʪʥʠʤʠ ʠ 

ʤʥʦʛʦʣʝʪʥʠʤʠ ʩʪʨʫʢʪʫʨʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʬʠʪʦʤʘʩʩʳ. ʇʨʠʨʦʩʪ ʤʭʦʚ ʧʨʠʨʘʚʥʠʚʘʣʩʷ 20% 

ʠʭ ʦʙʱʝʛʦ ʟʘʧʘʩʘ, ʘ ʣʠʰʘʡʥʠʢʦʚ ï 5,38 [ʃʝʚʠʥʘ, 1960]. 
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ɺʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʫʯʝʪʘ ʦʧʘʜʘ ʚʝʯʥʦʟʝʣʝʥʳʭ 

ʢʫʩʪʘʨʥʠʯʢʦʚ, ʦʧʘʜ Vaccinium vitis-idaea ʩʯʠʪʘʣʩʷ ʨʘʚʥʳʤ 9,71%, Ledum decumbens ï 

6,99% [ʃʝʚʠʥʘ,1960], ʘ ʦʩʪʘʣʴʥʳʭ ʚʠʜʦʚ ï 10,0% ʠʭ ʥʘʜʟʝʤʥʦʡ ʤʘʩʩʳ. 

ʆʧʘʜ ʤʭʦʚ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʧʨʠʥʠʤʘʣʩʷ 70,0% ʠʭ ʝʞʝʛʦʜʥʦʛʦ ʧʨʠʨʦʩʪʘ [ʇʴʷʚʯʝʥʢʦ, 

1983]. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʦʧʘʜʘ ʣʠʰʘʡʥʠʢʦʚ ʚʦʟʨʘʩʪ ʣʠʰʘʡʥʠʢʦʚʦʛʦ ʧʦʢʨʦʚʘ ʧʨʠʨʘʚʥʠ-

ʚʘʣʩʷ ʢʦ ʚʪʦʨʦʤʫ ʧʝʨʠʦʜʫ ʞʠʟʥʠ ï ʧʝʨʠʦʜʫ ʦʙʥʦʚʣʝʥʠʷ ʧʦʜʝʮʠʷ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʚ ʵʪʦʪ ʧʝ-

ʨʠʦʜ ʫʞʝ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ ʣʠʰʘʡʥʠʢʘ, ʪ.ʢ. ʧʨʠʨʦʩʪ ʨʘʚʝʥ ʦʪʤʠʨʘʥʠʶ. 

ʆʧʘʜ ʢʦʨʥʝʚʦʡ ʤʘʩʩʳ ʨʘʩʩʯʠʪʳʚʘʣʩʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʩʦʦʪʥʦʰʝʥʠʶ ʤʝʞʜʫ ʦʧʘ-

ʜʘʶʱʠʤʠ ʠ ʤʥʦʛʦʣʝʪʥʠʤʠ ʯʘʩʪʷʤʠ ʥʘʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʳ. ʈʘʩʯʝʪ ʩʦʜʝʨʞʘʥʠʷ ʭʠʤʠʯʝ-

ʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʦʩʪʘʚʝ ʦʙʱʠʭ ʟʘʧʘʩʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʨʦʠʟʚʦ-

ʜʠʣʩʷ ʧʫʪʝʤ ʫʤʥʦʞʝʥʠʷ ʤʘʩʩʳ ʩʪʨʫʢʪʫʨʥʳʭ ʝʜʠʥʠʮ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʩʦʜʝʨʞʘ-

ʥʠʝ ʚ ʥʠʭ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʵʣʝʤʝʥʪʘ. ʈʘʩʯʝʪ ʛʦʜʠʯʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʟʦʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ 

ʘʟʦʪʘ ʚʳʧʦʣʥʷʣʩʷ ʧʫʪʝʤ ʧʝʨʝʫʤʥʦʞʝʥʠʷ ʤʘʩʩʳ ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠʨʦʩʪʘ ʠ ʚʝ-

ʣʠʯʠʥ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʠʭ ʦʪʜʝʣʴʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ [ʈʦʜʠʥ, ɹʘʟʠ-

ʣʝʚʠʯ, 1965]. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʫʤʤʠʨʦʚʘʣʠʩʴ ʧʦ ʢʦʤʧʦʥʝʥʪʥʳʤ ʵʣʝʤʝʥʪʘʤ. ʅʘ ʦʩʥʦ-

ʚʘʥʠʠ ʵʪʦʛʦ ʚʳʯʠʩʣʷʣʦʩʴ ʦʙʱʝʝ ʛʦʜʠʯʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʬʠʪʦʮʝʥʦ-

ʟʦʚ ʚ ʮʝʣʦʤ. ɸʥʘʣʦʛʠʯʥʦ ʧʦʩʪʫʧʘʣʠ ʠ ʧʨʠ ʨʘʩʯʝʪʘʭ ʛʦʜʠʯʥʦʛʦ ʚʦʟʚʨʘʪʘ ʟʦʣʴʥʳʭ ʵʣʝʤʝʥ-

ʪʦʚ ʠ ʘʟʦʪʘ ʩ ʦʧʘʜʦʤ. 

ɹʘʣʘʥʩ ʨʘʩʪʠʪʝʣʴʥʦʡ ʤʘʩʩʳ. ʇʦ ʚʝʣʠʯʠʥʝ ʛʦʜʠʯʥʦʛʦ ʧʨʠʨʦʩʪʘ (1,3 ï3,8 ʪ/ʛʘĬʛʦʜ) 

ʵʢʦʩʠʩʪʝʤʳ ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠʢʘ ʦʪʥʦʩʷʪʩʷ ʢ ʦʯʝʥʴ ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʳʤ ʠ ʤʘʣʦʧʨʦʜʫʢʪʠʚ-

ʥʳʤ ʧʨʠʨʦʜʥʳʤ ʢʦʤʧʣʝʢʩʘʤ [ʈʦʜʠʥ, ɹʘʟʠʣʝʚʠʯ, 1965]. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʠ ʚʦʟʨʘʩʪʘ ʨʘʩʪʝʥʠʡ, ʫʯʘʩʪʠʝ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʬʠʪʦʤʘʩʩʳ ʚ ʩʦʟʜʘʥʠʠ ʧʨʠ-

ʨʦʩʪʘ ʚʘʨʴʠʨʫʝʪ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ: ʬʦʪʦʩʠʥʪʝʟʠʨʫʶʱʠʭ ʦʨʛʘʥʦʚ ʦʪ 48 ʜʦ 64%, ʤʥʦʛʦ-

ʣʝʪʥʠʭ ʦʜʨʝʚʝʩʥʝʚʰʠʭ ʯʘʩʪʝʡ ʦʪ 7 ʜʦ 24% ʠ ʢʦʨʥʝʡ ʦʪ 20 ʜʦ 33% ʦʪ ʚʝʣʠʯʠʥʳ ʦʙʱʝʛʦ 

ʧʨʠʨʦʩʪʘ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʭʘʨʘʢʪʝʨʠʟʫʝʤʳʭ ʵʢʦʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ 

ʧʨʠʨʦʩʪʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʢʝʜʨʦʚʳʡ ʩʪʣʘʥʠʢ. ʕʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪ ʢʝʜʨʦʚʦ-

ʩʪʣʘʥʠʢʦʚʳʝ ʟʘʨʦʩʣʠ ʦʪ ʣʘʥʜʰʘʬʪʦʚ ʣʝʩʦʪʫʥʜʨʳ, ʚ ʢʦʪʦʨʳʭ ʜʠʥʘʤʠʢʘ ʨʘʩʪʠʪʝʣʴʥʦʡ ʤʘʩ-

ʩʳ ʦʙʫʩʣʦʚʣʝʥʘ, ʚ ʦʩʥʦʚʥʦʤ, ʥʘʧʦʯʚʝʥʥʳʤ ʧʦʢʨʦʚʦʤ [ʈʦʜʠʥ, ɹʘʟʠʣʝʚʠʯ, 1965].  

ʇʨʠʨʦʩʪ ʬʠʪʦʤʘʩʩʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʵʢʦʩʠʩʪʝʤ ʙʣʠʟʦʢ ʢ ʧʨʠʨʦʩʪʫ ʪʫʥʜʨ ʚʦʩʪʦʯʥʦ-

ʝʚʨʦʧʝʡʩʢʦʛʦ ʉʝʚʝʨʘ, ʢʫʩʪʘʨʥʠʯʢʦʚʳʭ ʪʫʥʜʨ ʍʠʙʠʥʩʢʠʭ ʛʦʨ ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ ʧʦʣʦʚʠʥʳ 

ʛʦʜʦʚʦʛʦ ʧʨʠʨʦʩʪʘ ʩʝʚʝʨʦʪʘʝʞʥʳʭ ʣʝʩʦʚ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ [ɹʘʟʠʣʝʚʠʯ, 

1993].ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦ ʚʝʣʠʯʠʥʝ ʠ ʩʪʨʫʢʪʫʨʝ ʛʦʜʠʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʢʝʜʨʦʚʦ-ʩʪʣʘʥʠʢʦʚʳʝ 

ʟʘʨʦʩʣʠ ʙʣʠʟʢʠ ʩ ʪʠʧʠʯʥʳʤʠ ʪʫʥʜʨʦʚʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ. 

ɻʦʜʠʯʥʳʡ ʦʧʘʜ ʩʦʩʪʘʚʣʷʝʪ 1/30-1/42 ʯʘʩʪʴ ʚʩʝʡ ʬʠʪʦʤʘʩʩʳ. ɺ ʝʛʦ ʩʦʩʪʘʚʝ ʜʦʤʠʥʠ-

ʨʫʶʪ ʬʦʪʦʩʠʥʪʝʟʠʨʫʶʱʠʝ ʦʨʛʘʥʳ (66-83%) ʠ ʢʦʨʥʠ (16-31%); ʨʦʣʴ ʩʪʚʦʣʦʚʦʡ ʜʨʝʚʝʩʠʥʳ 

ʠ ʚʝʪʚʝʡ ʥʝʚʝʣʠʢʘ: 1-14%. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʧʨʠʨʦʩʪʘ ʠ ʦʧʘʜʘ, ʵʢʦʩʠʩʪʝʤʳ 

ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠʢʘ ʚ ʮʝʣʦʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʪʠʧʠʯʥʳʤ ʪʫʥʜʨʦʚʳʤ ʢʦʤʧʣʝʢʩʘʤ. ɺ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʩʪʨʫʢʪʫʨʳ ʙʠʦʤʘʩʩʳ ʨʦʣʴ ʦʪʜʝʣʴʥʳʭ ʨʘʩʪʝʥʠʡ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʧʘʜʘ ʨʘʟʣʠʯʥʘ: ʚ ʢʝʜʨʦʚʥʠʢʝ ʰʠʢʰʝʚʦ-ʣʠʰʘʡʥʠʢʦʚʦʤ ʩʫʱʝʩʪʚʝʥʥʦ ʫʯʘ-

ʩʪʠʝ ʣʠʰʘʡʥʠʢʦʚ, ʘ ʚ ʢʝʜʨʦʚʥʠʢʝ ʰʠʢʰʝʚʦ-ʜʦʣʛʦʤʦʰʥʦʤ ï ʦʩʦʢ. 

ɺ ʩʦʩʪʘʚʝ ʦʧʘʜʘ ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠʢʘ ʜʦʤʠʥʠʨʫʝʪ ʭʚʦʷ ï 85-90%. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʚʦʟ-

ʨʘʩʪʘ ʵʢʦʩʠʩʪʝʤ ʫʯʘʩʪʠʝ ʭʚʦʠ ʚ ʦʧʘʜʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʠ ʚʦʟʨʘʩʪʘʝʪ ʨʦʣʴ ʧʦ-

ʯʝʯʥʳʭ ʯʝʰʫʝʢ (4,5-7,6 %), ʢʦʨʳ, ʧʳʣʴʥʠʢʦʚ (0,1-3,7%) ʠ ʰʠʰʝʢ (0,0-7,8%). ʍʚʦʷ ʢʝʜʨʦ-

ʚʦʛʦ ʩʪʣʘʥʠʢʘ ʦʧʘʜʘʝʪ ʧʦʩʪʝʧʝʥʥʦ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ; ʤʘʢʩʠʤʫʤ 

ʦʧʘʜʘ ʦʪʤʝʯʘʝʪʩʷ ʚ ʢʦʥʮʝ ʘʚʛʫʩʪʘ ï ʩʝʨʝʜʠʥʝ ʩʝʥʪʷʙʨʷ. 

ʀʟʫʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʨʘʟʣʦʞʝʥʠʷ ʦʧʘʜʦʚ ʧʦʢʘʟʘʣʦ: ʥʠʟʢʘʷ ʚʣʘʞʥʦʩʪʴ ʧʦʜʩʪʠʣʦʢ ʠ ʘʥ-

ʪʠʙʠʦʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʣʠʰʘʡʥʠʢʦʚ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʥʠʟʢʠʝ ʪʝʤʧʳ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʭʚʦʠ ʚ 

ʢʝʜʨʦʚʥʠʢʝ ʰʠʢʰʝʚʦ-ʣʠʰʘʡʥʠʢʦʚʦʤ. ʋʚʝʣʠʯʝʥʠʝ ʚʣʘʞʥʦʩʪʠ ʦʨʛʘʥʦʛʝʥʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʠ 

ʫʤʝʥʴʰʝʥʠʝ ʚ ʩʦʩʪʘʚʝ ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʣʠʰʘʡʥʠʢʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʚʳʩʦʢʠʤ 
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ʪʝʤʧʘʤ ʨʘʟʣʦʞʝʥʠʷ ʦʧʘʜʘ ʭʚʦʠ ʚ ʢʝʜʨʦʚʥʠʢʝ ʙʘʛʫʣʴʥʠʢʦʚʦ-ʙʨʫʩʥʠʯʥʦʤ ʠ ʰʠʢʰʝʚʦ-

ʜʦʣʛʦʤʦʰʥʦʤ. ʅʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʣʘʛʘʝʪʩʷ ʦʧʘʜ ʣʠʩʪʴʝʚ Rhododendron aureum, ʜʘ-

ʣʝʝ ʩʣʝʜʫʶʪ ʣʠʩʪʴʷ ʦʩʦʢ, ʙʨʫʩʥʠʢʠ ʠ ʙʝʨʝʟʳ ʄʠʜʜʝʥʜʦʨʬʘ. ʅʘʠʤʝʥʝʝ ʘʢʪʠʚʥʦ ʨʘʟʣʘʛʘʶʪ-

ʩʷ ʦʪʤʝʨʰʠʝ ʯʘʩʪʠ ʤʭʦʚ. 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʨʘʟʣʦʞʝʥʠʷ ʦʧʘʜʦʚ ʨʘʟʣʠʯʥʳʭ ʨʘʩʪʝʥʠʡ ʩ ʠʭ ʭʠʤʠʯʝʩʢʠʤ 

ʩʦʩʪʘʚʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʢʦʨʨʝʣʷʮʠʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʥʠʭ ʘʟʦʪʘ ʠ ʢʘʣʴʮʠʷ. 

ɺʟʷʚ ʟʘ ʦʩʥʦʚʫ ʪʝʤʧʳ ʜʝʩʪʨʫʢʮʠʠ ʦʧʘʜʦʚ ʨʘʟʣʠʯʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʧʝʨʚʳʝ 3 ʛʦʜʘ, ʨʘʩʩʯʠʪʘʥ 

ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʡ ʩʨʦʢ ʠʭ ʧʦʣʥʦʡ ʜʝʩʪʨʫʢʮʠʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʧʦʣʥʦʛʦ ʨʘʟʣʦʞʝʥʠʷ 

ʛʦʜʠʯʥʦʛʦ ʦʧʘʜʘ ʤʭʦʚ ʪʨʝʙʫʝʪʩʷ ʥʝ ʤʝʥʝʝ 16 ʣʝʪ, ʭʚʦʠ ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠʢʘ 8-14, ʣʠʩʪʴʝʚ 

ʛʦʣʫʙʠʢʠ, ʙʝʨʝʟʳ, ʙʨʫʩʥʠʢʠ ʠ ʙʘʛʫʣʴʥʠʢʘ 7-9, ʣʠʩʪʴʝʚ ʨʦʜʦʜʝʥʜʨʦʥʘ ʠ ʦʩʦʢ 5-6 ʣʝʪ. 

ʉʨʘʚʥʠʪʝʣʴʥʦ ʙʳʩʪʨʳʝ ʪʝʤʧʳ ʨʘʟʣʦʞʝʥʠʷ ʣʠʩʪʴʝʚ ʛʦʣʫʙʠʢʠ, ʙʨʫʩʥʠʢʠ, ʙʘʛʫʣʴʥʠʢʘ, 

ʙʝʨʝʟʳ ʠ ʨʦʜʦʜʝʥʜʨʦʥʘ ʚ ʢʘʢʦʡ-ʪʦ ʤʝʨʝ ʢʦʤʧʝʥʩʠʨʫʶʪ ʩʪʝʧʝʥʴ ʫʯʘʩʪʠʷ ʚʳʩʚʦʙʦʞʜʘʶ-

ʱʠʭʩʷ ʧʨʠ ʠʭ ʜʝʩʪʨʫʢʮʠʠ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʙʠʦʣʦʛʠʯʝʩʢʦʤ ʢʨʫʛʦʚʦʨʦʪʝ, ʥʝʩʤʦʪʨʷ 

ʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʫʯʘʩʪʠʝ ʵʪʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʚ ʩʦʟʜʘʥʠʠ ʤʘʩʩʳ ʛʦʜʠʯʥʦʛʦ ʦʧʘʜʘ. 

ʅʝʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʠʤ ʧʦʩʪʫʧʣʝʥʠʝʤ ʦʧʘʜʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ 

ʧʦʯʚʳ ʠ ʥʠʟʢʠʤʠ ʪʝʤʧʘʤʠ ʝʛʦ ʨʘʟʣʦʞʝʥʠʷ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʛʨʫʙʦʛʫʤʫʩʦʚʳʭ 

ʧʦʜʩʪʠʣʦʢ ʠ ʦʙʦʛʘʱʝʥʠʠ ʤʠʥʝʨʘʣʴʥʦʡ ʯʘʩʪʠ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ ʠʟʤʝʣʴʯʝʥʥʳʤ ʢʦʨʥʝ-

ʚʳʤ ʩʧʘʜʦʤ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʛʫʤʠʬʠʢʘʮʠʠ. ʆʩʥʦʚʥʫʶ ʤʘʩʩʫ ʥʘʢʘʧʣʠʚʘʶʱʝʛʦʩʷ ʦʧʘʜʘ 

ʧʨʦʰʣʳʭ ʣʝʪ ʩʦʩʪʘʚʣʷʶʪ ʢʦʨʥʠ ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠʢʘ ʠ ʢʫʩʪʘʨʥʠʯʢʦʚ; ʥʘ ʜʦʣʶ ʦʪʤʝʨʰʠʭ 

ʥʘʜʟʝʤʥʳʭ ʦʨʛʘʥʦʚ ʨʘʩʪʝʥʠʡ ʧʨʠʭʦʜʠʪʩʷ 10 ï27% ʦʪ ʦʙʱʝʛʦ ʟʘʧʘʩʘ ʤʦʨʪʤʘʩʩʳ. ʇʨʝʚʳ-

ʰʝʥʠʝ ʦʧʘʜʘ ʧʨʦʰʣʳʭ ʣʝʪ ʥʘʜ ʤʘʩʩʦʡ ʝʞʝʛʦʜʥʦ ʦʪʤʠʨʘʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʚʘʨʴʠʨʫʝʪ ʦʪ 34 ʚ ʢʝʜʨʦʚʥʠʢʝ ʰʠʢʰʝʚʦ-

ʜʦʣʛʦʤʦʰʥʦʤ ʜʦ 77 ʚ ʢʝʜʨʦʚʥʠʢʝ ʙʘʛʫʣʴʥʠʢʦʚʦ-ʙʨʫʩʥʠʯʥʦʤ. ʕʪʦ ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ ʨʘʩ-

ʩʤʘʪʨʠʚʘʪʴ ʢʝʜʨʦʚʦ-ʩʪʣʘʥʠʢʦʚʳʝ ʟʘʨʦʩʣʠ ʢʘʢ ʣʘʥʜʰʘʬʪʳ ʩ ʟʘʩʪʦʡʥʳʤ ʠʣʠ ʩʠʣʴʥʦʟʘʪʦʨ-

ʤʦʞʝʥʥʳʤ ʪʠʧʦʤ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʨʫʛʦʚʦʨʦʪʘ ʚʝʱʝʩʪʚ [ʧʦ ʃ.ɽ.ʈʦʜʠʥʫ ʠ ʅ.ʀ.ɹʘʟʠʣʝʚʠʯ, 

1965].  

ʅʘʧʨʘʚʣʝʥʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʦʧʘʜʘ ʚ ʧʦʯʚʘʭ ʵʢʦʩʠʩʪʝʤ 

ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠʢʘ ʠʤʝʝʪ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʝʛʦ 

ʩʢʣʦʥʦʚʳʭ ʣʘʥʜʰʘʬʪʦʚ. ʕʪʦ ʚʳʟʚʘʥʦ ʪʝʤ, ʯʪʦ ʦʨʛʘʥʦʛʝʥʥʳʝ ʛʦʨʠʟʦʥʪʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʘʢ-

ʢʫʤʫʣʷʮʠʠ ʚʣʘʛʠ, ʘʟʦʪʘ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ  ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

ʠ ʚʥʫʪʨʠʧʦʯʚʝʥʥʦʛʦ ʜʨʝʥʘʞʘ. ʀʭ ʫʥʠʯʪʦʞʝʥʠʝ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʨʘʟʚʠʪʠʝ ʧʨʦʮʝʩʩʦʚ ʚʦʜ-

ʥʦʡ ʵʨʦʟʠʠ ʠ ʜʝʬʣʷʮʠʠ, ʧʨʠʚʦʜʠʪ ʢ ʨʝʟʢʦʤʫ ʦʙʝʜʥʝʥʠʶ ʵʢʦʩʠʩʪʝʤ ʙʠʦʛʝʥʥʳʤʠ ʵʣʝʤʝʥʪʘ-

ʤʠ, ʚʳʟʳʚʘʝʪ ʩʥʠʞʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʠ ʟʘʤʝʜʣʝʥʠʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ. 

ʃʠʪʝʨʘʪʫʨʘ 
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ʈɸɿɺʀʊʀɽ ɻʅʀʃʀ ʋ ɼɽʈɽɺʔɽɺ ʉʆʉʅʓ ʆɹʓʂʅʆɺɽʅʅʆʁ 

ʇʆɺʈɽɾɼɪʅʅʓʍ ʅʀɿʆɺʓʄ ʇʆɾɸʈʆʄ 

 

ʈʫʤʷʥʮʝʚ ɼ.ɺ. (ʉʇɹɻʃʊɸ ʠʤ. ʂʠʨʦʚʘ, ʛ. ʉʇʙ) 

 

Rot development in pine planting damaged by ground fire is under consideration. 

Insignificant rot extension along trunk radius is noted. 

 

ʅʘ  ʩʯʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʥʠʣʠ ʚ ʜʨʝʚʦʩʪʦʷʭ ʩ ʧʦʞʘʨʥʳʤʠ ʪʨʘʚʤʘʤʠ ʩʨʝʜʠ ʣʝʩʦʚʦ-

ʜʦʚ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʤʥʝʥʠʷ. ʊʘʢ ʧʦ ʜʘʥʥʳʤ ʉʪʦʨʦʞʝʥʢʦ ɺ.ɻ [3] ʚ ʩʦʩʥʦʚʦʤ ʜʨʝʚʦ-

ʩʪʦʝ 60-80 ʣʝʪ, ʧʨʦʡʜʝʥʥʦʤ ʥʠʟʦʚʳʤ ʧʦʞʘʨʦʤ ʠ ʠʤʝʶʱʠʤ ʦʛʦʣʝʥʥʫʶ ʧʣʦʱʘʜʴ ʧʦʜʛʘʨʦʚ 

ʙʦʣʝʝ 1 ʜʤ
2
, ʛʥʠʣʠ ʚ ʦʩʥʦʚʥʦʤ ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ ʪʠʧʘ ʧʦʷʚʣʷʶʪʩʷ ʚ  50% ʩʣʫʯʘʝʚ. ɺ ʩʪʘʨʦ-

ʚʦʟʨʘʩʪʥʳʭ ʜʨʝʚʦʩʪʦʷʭ ʧʦʷʚʣʝʥʠʝ ʛʥʠʣʠ ʚ ʤʝʩʪʘʭ ʨʘʥ ʦʪ ʧʦʜʛʘʨʦʚ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 80%. 

ɺ ʨʘʙʦʪʝ ʊʘʪʘʨʠʥʮʝʚʘ ɸ.ʀ. [4] ʫʩʪʘʥʦʚʣʝʥʦ ʩʣʘʙʦʝ, ʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʚʣʠʷʥʠʝ ʥʠʟʦʚʦʛʦ ʧʦ-

ʞʘʨʘ ʥʘ ʟʘʨʘʞʝʥʥʦʩʪʴ ʥʘʩʘʞʜʝʥʠʡ ʩʦʩʥʦʚʦʡ ʛʫʙʢʦʡ. ʇʦʚʳʰʝʥʠʝ ʟʘʨʘʞʝʥʥʦʩʪʠ ʜʨʝʚʦʩʪʦʷ 

ʛʥʠʣʴʶ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʛʥʝʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘʠʙʦʣʝʝ ʯʸʪʢʦ ʧʨʦ-

ʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʭ ʩʦʩʥʷʢʘʭ, ʛʜʝ ʜʝʨʝʚʴʷ ʠʤʝʶʪ ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ ʧʦ ʪʦʣ-

ʱʠʥʝ ʢʦʨʢʫ ʠ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʪʝʨʤʠʯʝʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦ ʧʦʷʚʣʝʥʠʝ 

ʛʣʫʙʦʢʠʭ ʧʦʜʛʘʨʦʚ ʚ ʢʦʤʣʝʚʦʡ ʯʘʩʪʠ ʩʪʚʦʣʦʚ. ʆʜʥʘʢʦ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʄʝʣʝʭʦʚʘ ʀ.ʉ.  [1]  

ʫʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ ʧʨʠ ʘʥʘʣʠʟʝ 61 ʤʦʜʝʣʴʥʦʡ ʩʦʩʥʳ ʩ ʧʦʞʘʨʥʳʤʠ ʧʦʜʩʫʰʠʥʘʤʠ ʪʦʣʴʢʦ 

ʯʝʪʳʨʝ ʦʢʘʟʘʣʠʩʴ ʩ ʛʥʠʣʴʶ, ʧʨʠʯʝʤ ʪʦʣʴʢʦ ʫ ʦʜʥʦʛʦ ʜʝʨʝʚʘ ʛʥʠʣʴ ʙʳʣʘ ʩʚʷʟʘʥʘ ʩ ʧʦʜʩʫ-

ʰʠʥʦʡ. ʇʦ ʤʥʝʥʠʶ ʄʝʣʝʭʦʚʘ ʀ.ʉ.  ʧʦʚʳʰʝʥʥʘʷ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ ʩʦʩʥʳ ʛʨʠʙʥʳʤ ʠʥ-

ʬʝʢʮʠʷʤ ʩʚʷʟʘʥʘ ʩ ʦʙʠʣʴʥʳʤ ʚʳʜʝʣʝʥʠʝʤ ʩʤʦʣʳ ʚ ʤʝʩʪʝ ʵʪʠʭ ʨʘʥʝʥʠʡ ʠ ʧʦʩʣʝʜʫʶʱʠʤ 

ʟʘʩʤʦʣʝʥʠʝʤ ʜʨʝʚʝʩʠʥʳ ʚ ʟʦʥʝ ʧʦʞʘʨʥʦʡ ʧʦʜʩʫʰʠʥʳ. ɺ ʨʘʙʦʪʝ ʜʨʫʛʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʷ  

ʂʨʠʚʠʮʢʠʭ ɽ.ɻ.  [2] ʪʘʢ ʞʝ ʛʦʚʦʨʠʪʩʷ ʦ ʧʦʚʳʰʝʥʥʦʡ ʩʪʦʡʢʦʩʪʠ ʜʨʝʚʝʩʠʥʳ ʩʦʩʥʳ ʧʦʜʚʝʨ-

ʛʘʚʰʝʡʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ, ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʝʨʝʚʦʨʘʟʨʫʰʘʶʱʠʤ ʛʨʠʙʘʤ. 

ʉʚʷʟʳʚʘʝʪʩʷ ʵʪʦ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʤʦʣʠʩʪʳʭ ʠ ʜʨʫʛʠʭ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ.   

ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʩʪʘʪʴʷʭ, ʛʜʝ ʫʧʦʤʠʥʘʝʪʩʷ ʦ ʧʦʨʘʞʝʥʠʠ ʛʥʠʣʴʶ ʜʝʨʝʚʴʝʚ ʩ ʩʫʭʦʙʦʢʦ-

ʩʪʴʶ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʠʯʝʛʦ ʥʝ ʛʦʚʦʨʠʪʴʩʷ ʦ ʪʦʤ, ʥʘʩʢʦʣʴʢʦ ʛʥʠʣʴ ʨʘʟʚʠʪʘ ʧʦ ʨʘʜʠʫʩʫ ʩʪʚʦ-

ʣʘ, ʢʘʢʦʚʘ ʝʸ ʛʣʫʙʠʥʘ. ɸ ʵʪʦ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʧʨʠ ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ 

ʛʥʠʣʠ ʥʘ ʩʦʨʪʥʦʩʪʴ ʜʨʝʚʦʩʪʦʷ. 

ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʙʳʣʦ ʚʳʷʩʥʠʪʴ, ʢʘʢ ʧʦʞʘʨʥʘʷ ʧʦʜʩʫʰʠʥʘ ʚʣʠʷʝʪ ʥʘ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʷ ʚ ʜʝʨʝʚʝ ʛʥʠʣʠ, ʚʳʟʳʚʘʝʤʦʡ ʛʨʠʙʥʦʡ ʠʥʬʝʢʮʠʝʡ, ʚ ʨʘʜʠʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ ʥʘʤʠ ʙʳʣʦ ʚʳʩʚʝʨʣʝʥʦ ʧʦ 40 ʢʝʨʥʦʚ ʥʘ ʧʨʦʙʥʳʭ ʧʣʦ-

ʱʘʜʷʭ ʟʘʣʦʞʝʥʥʳʭ ʚ ʩʦʩʥʷʢʝ ʙʨʫʩʥʠʯʥʦʤ V ʢʣʘʩʩʘ ʚʦʟʨʘʩʪʘ ʠ ʩʦʩʥʷʢʝ ʩʬʘʛʥʦʚʦʤ VIII 

ʢʣʘʩʩʘ ʚʦʟʨʘʩʪʘ.  ʂʝʨʥʳ ʚʳʩʚʝʨʣʠʚʘʣʠʩʴ ʚ ʟʦʥʝ ʨʘʥʝʥʠʷ. ʇʨʠ ʘʥʘʣʠʟʝ ʛʥʠʣʴ ʨʘʟʜʝʣʷʣʘʩʴ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʫʶ ʛʥʠʣʴ (ʤʝʥʝʝ 2 ʤʤ) ʠ ʨʘʟʚʠʪʫʶ (ʙʦʣʝʝ 2 ʤʤ). ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ  1 - ʉʨʝʜʥʷʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʛʥʠʣʠ ʦʪ ʩʫʭʦʙʦʢʦʩʪʠ ʧʦ ʨʘʜʠʫʩʫ ʩʪʚʦʣʘ ʚ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʣʝʩʘ 

ʊʠʧ ʣʝʩʘ 

ʂʦʣʠʯʝʩʪʚʦ 

ʩʫʭʦʙʦʢʦʩʪʝʡ 

ʩ ʛʥʠʣʴʶ ʙʦʣʝʝ 

2 ʤʤ, % 

ʂʦʣʠʯʝʩʪʚʦ ʩʫʭʦʙʦʢʦʩʪʝʡ ʩ ʛʥʠ-

ʣʴʶ ʤʝʥʝʝ 2 ʤʤ, % 

ʉʨʝʜʥʷʷ ʧʨʦʪʷ-

ʞʝʥʥʦʩʪʴ 

ʛʥʠʣʠ ʥʘ ʫʯʘʩʪ-

ʢʝ, ʤʤ 
ʉ ʟʘʩʤʦʣʢʦʤ ɹʝʟ ʟʘʩʤʦʣʢʘ 

ʉʦʩʥʷʢ 

ʙʨʫʩʥʠʯʥʠʢ 
20 78 2 

4,09Ñ1,03 

 

ʉʦʩʥʷʢ ʩʬʘʛ-

ʥʦʚʳʡ 
22 77 1 4,73Ñ1,31 
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ɸʥʘʣʠʟʠʨʫʷ ʪʘʙʣʠʮʫ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʜʝʨʝʚʴʝʚ ʩ ʨʘʟʚʠʪʦʡ ʷʜʨʦʚʦʡ 

ʛʥʠʣʴʶ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʜʝʨʝʚʴʝʚ ʩ ʛʥʠʣʴʶ ʛʣʫʙʠʥʦʡ ʤʝʥʝʝ 2 ʤʤ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʨʘʟ-

ʚʠʪʠʶ ʛʥʠʣʠ ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʤʝʰʘʝʪ ʟʘʩʤʦʣʦʢ.  ʉʨʝʜʥʷʷ ʧʨʦʪʷʞʝʥ-

ʥʦʩʪʴ ʛʥʠʣʠ ʧʦ ʨʘʜʠʫʩʫ ʩʪʚʦʣʘ ʥʝʟʥʘʯʠʪʝʣʴʥʘ. ʆʥʘ ʩʦʩʪʘʚʠʣʘ ʥʘ ʦʙʦʠʭ ʫʯʘʩʪʢʘʭ ʧʨʠʤʝʨʥʦ 

4 ʤʤ  ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʩʫʭʦʙʦʢʦʩʪʠ.  ɻʥʠʣʴ ʙʳʣʘ ʚʳʟʚʘʥʘ ʛʨʠʙʦʤ Phellinus pini (Thore ex. 

Fr.) Pil.  ʅʘʤʠ ʥʝ ʦʙʥʘʨʫʞʝʥʦ ʟʘʚʠʩʠʤʦʩʪʠ  ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʠ ʨʘʟʚʠʪʠʷ ʛʥʠʣʠ ʦʪ ʫʩ-

ʣʦʚʠʡ ʤʝʩʪʦʧʨʦʠʟʨʘʩʪʘʥʠʷ. ʂʘʢ ʚ ʩʦʩʥʷʢʝ ʙʨʫʩʥʠʯʥʠʢʝ, ʪʘʢ ʠ ʚ ʩʦʩʥʷʢʝ ʩʬʘʛʥʦʚʦʤ ʛʥʠʣʴ 

ʛʣʫʙʠʥʦʡ ʙʦʣʝʝ 2 ʤʤ ʥʘʙʣʶʜʘʣʘʩʴ ʧʨʠʤʝʨʥʦ ʫ 20% ʜʝʨʝʚʴʝʚ. ʇʨʠ ʵʪʦʤ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ 

ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʫʶ ʜʘʚʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʩʫʭʦʙʦʢʦʩʪʠ ʥʘ ʦʙʩʣʝʜʫʝʤʳʭ ʫʯʘʩʪʢʘʭ. ɺ ʩʦʩʥʷʢʝ 

ʩʬʘʛʥʦʚʦʤ ʧʦʞʘʨ ʙʳʣ ʚ 1915 ʛ., ʘ ʚ ʩʦʩʥʷʢʝ ʙʨʫʩʥʠʯʥʦʤ ʚ 1944 ʛ. ʅʦ ʜʘʞʝ ʥʝʩʤʦʪʨʷ ʥʘ ʪʘ-

ʢʦʡ ʚʦʟʨʘʩʪ ʧʦʞʘʨʥʳʭ ʪʨʘʚʤ, ʩʝʨʴʸʟʥʦʛʦ ʨʘʟʚʠʪʠʷ ʛʥʠʣʠ ʥʝ ʧʨʦʠʟʦʰʣʦ.  

ʆʙʥʘʨʫʞʝʥʦ ʦʪʩʫʪʩʪʚʠʝ ʟʘʚʠʩʠʤʦʩʪʠ  ʛʣʫʙʠʥʳ ʛʥʠʣʠ ʧʦ ʨʘʜʠʫʩʫ ʩʪʚʦʣʘ ʦʪ ʜʠʘʤʝʪʨʘ 

ʜʝʨʝʚʘ. ʈʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ  2 

 

ʊʘʙʣʠʮʘ 2 - ɿʘʚʠʩʠʤʦʩʪʴ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʛʥʠʣʠ ʦʪ ʩʫʭʦʙʦʢʦʩʪʠ ʧʦ ʨʘʜʠʫʩʫ ʩʪʚʦʣʘ, ʦʪ 

ʜʠʘʤʝʪʨʘ ʜʝʨʝʚʘ 

ʊʠʧ ʣʝʩʘ 
ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʛʥʠʣʠ, ʤʤ,  ʧʦ ʩʪʫʧʝʥʷʤ ʪʦʣʱʠʥʳ, ʩʤ 

16 20 24 28 

ʉʦʩʥʷʢ ʙʨʫʩʥʠʯʥʠʢ 4,00Ñ1,56 3,00Ñ1,16 4,27Ñ2,23 5,00Ñ2,06 

ʉʦʩʥʷʢ ʩʬʘʛʥʦʚʳʡ 4,83Ñ1,77 3,00Ñ1,06 3,73Ñ1,15 4,67Ñ2,67 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ ʛʣʫʙʠʥʘ ʛʥʠʣʠ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʘ ʚʦ ʚʩʝʭ ʩʪʫʧʝʥʷʭ ʪʦʣʱʠ-

ʥʳ. ɺʩʝ ʨʘʟʣʠʯʠʷ ʥʝ ʜʦʩʪʦʚʝʨʥʳ. 
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ʀʅʊɽʅʉʀɺʅʆʉʊʔ ɿɸʈɸʉʊɸʅʀʗ ʉʋʍʆɹʆʂʆʉʊʀ  ɺ ʉʆʉʅʆɺʓʍ 

ʅɸʉɸɾɼɽʅʀʗʍ ʈɸɿʅʓʍ ʊʀʇʆɺ ʃɽʉɸ 

  

ʈʫʤʷʥʮʝʚ ɼ.ɺ. (ʉʇɹɻʃʊɸ ʠʤ. ʂʠʨʦʚʘ, ʛ. ʉʇʙ, ʈʌ) 

 

Fire damage overgrowing in different forest type pine stands was under 

consideration. Fire damage overgrowing in red whortleberry pine forest 

type goes twice faster than in white rosemary pine forest type. 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʚʦʜʠʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʦ-ɿʘʧʘʜʘ ʈʦʩʩʠʠ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʣʶʩ-

ʩʢʦʛʦ ʣʝʩʭʦʟʘ. ʅʘ ʜʚʫʭ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ, ʟʘʣʦʞʝʥʥʳʭ ʚ ʪʠʧʘʭ ʣʝʩʘ ʩʦʩʥʷʢ ʙʨʫʩʥʠʯʥʠʢ  
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ʠ ʩʦʩʥʷʢ ʙʘʛʫʣʴʥʠʢʦʚʳʡ, ʠ ʧʨʦʡʜʝʥʥʳʭ ʥʠʟʦʚʳʤ ʧʦʞʘʨʦʤ, ʫ ʩʘʤʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʛʦ 

ʧʦʨʦʢʘ ï ʩʫʭʦʙʦʢʦʩʪʠ, ʠʩʩʣʝʜʦʚʘʣʘʩʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʝʛʦ ʟʘʨʘʩʪʘʥʠʷ. ʇʨʦʙʥʳʝ ʧʣʦʱʘʜʠ 

ʛʨʘʥʠʯʠʣʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʠ ʧʦʞʘʨ ʥʘ ʥʠʭ ʙʳʣ ʚ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʛʦʜ.  ʅʘ ʢʘʞʜʦʡ ʧʨʦʙʥʦʡ 

ʧʣʦʱʘʜʠ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʚʳʙʦʨʢʘ ʤʦʜʝʣʴʥʳʭ ʜʝʨʝʚʴʝʚ, ʩ ʢʦʪʦʨʳʭ ʚ ʤʝʩʪʝ ʧʦʚʨʝʞʜʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʩʧʠʣʳ. ɺ ʩʦʩʥʷʢʝ ʙʨʫʩʥʠʯʥʠʢʝ ʙʳʣʦ ʚʟʷʪʦ 22  ʤʦʜʝʣʠ, ʚ ʩʦʩʥʷʢʝ ʙʘʛʫʣʴ-

ʥʠʢʦʚʦʤ - 18. ʇʦ ʩʧʠʣʘʤ ʦʧʨʝʜʝʣʷʣʦʩʴ ʧʨʦʪʷʞʝʥʠʝ ʨʘʥʳ ʧʦ ʦʢʨʫʞʥʦʩʪʠ ʚ ʤʦʤʝʥʪ ʧʦʚʨʝ-

ʞʜʝʥʠʷ,  ʧʨʦʪʷʞʝʥʠʝ ʨʘʥʳ ʧʦ ʦʢʨʫʞʥʦʩʪʠ ʚ ʤʦʤʝʥʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʨʝʤʷ ʟʘʨʘʩʪʘʥʠʷ, ʠ  

ʨʘʜʠʘʣʴʥʳʡ ʧʨʠʨʦʩʪ ʧʦʩʣʝ ʧʦʚʨʝʞʜʝʥʠʷ. ɿʘʪʝʤ ʜʣʷ ʢʘʞʜʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʦʧʨʝʜʝʣʷʣʠʩʴ 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʷ.  ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 - ʂʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ 

ʅʦʤʝʨ ʇʇ ʊʠʧ ʣʝʩʘ 

ʂʣʘʩʩ ʚʦʟ-

ʨʘʩʪʘ ʜʨʝʚʦ-

ʩʪʦʷ ʚ ʤʦ-

ʤʝʥʪ ʧʦʞʘʨʘ 

ʉʨʝʜʥʠʡ 

ʜʠʘʤʝʪʨ 

ʜʝʨʝʚʴʝʚ 

ʚ ʤʦʤʝʥʪ 

ʧʦʞʘʨʘ, ʩʤ 

ɻʦʜ ʧʦʞʘʨʘ 

ʉʨʝʜʥʷʷ 

ʜʣʠʥʘ ʨʘʥʳ, 

ʩʤ 

1 
ʉʦʩʥʷʢ 

ʙʘʛʫʣʴʥʠʢʦʚʳʡ 
IV  5,0Ñ0,24 1944 61,1Ñ8,18 

2 
ʉʦʩʥʷʢ 

ʙʨʫʩʥʠʯʥʳʡ 
II  9,2Ñ0,62 1944 81,9Ñ5,39 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʟʘʨʘʩʪʘʥʠʝ ʨʘʥʳ ʚ 

ʪʠʧʝ ʣʝʩʘ ʩʦʩʥʷʢ ʙʨʫʩʥʠʯʥʠʢ ʠʜʝʪ  ʚ ʜʚʘ ʨʘʟʘ ʙʳʩʪʨʝʝ, ʯʝʤ ʚ ʪʠʧʝ ʣʝʩʘ ʩʦʩʥʷʢ ʙʘʛʫʣʴʥʠ-

ʢʦʚʳʡ. ɺ ʩʦʩʥʷʢʝ ʙʨʫʩʥʠʯʥʠʢʝ ʨʘʥʳ ʚ ʩʨʝʜʥʝʤ ʟʘʨʦʩʣʠ ʥʘ 75,7%, ʘ ʚ ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʨʷ-

ʜʦʤ ʩʦʩʥʷʢʝ ʙʘʛʫʣʴʥʠʢʦʚʦʤ ʚʩʝʛʦ ʥʘ  32,5%.  ʇʨʠ ʵʪʦʤ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʟʘʨʘʩʪʘʥʠʷ ʙʳʣʦ 

ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳʤ. ɺʩʝ ʨʘʟʣʠʯʠʝ ʜʦʩʪʦʚʝʨʥʳ ʥʘ 5% ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ. ʊʘʢʘʷ ʩʠʪʫʘ-

ʮʠʷ ʩʚʷʟʘʥʘ ʥʘ ʥʘʰ ʚʟʛʣʷʜ ʩ ʨʘʟʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʧʨʠʨʦʩʪʘ ʚ ʩʦʩʥʷʢʝ ʙʨʫʩʥʠʯʥʠʢʝ ʠ 

ʩʦʩʥʷʢʝ ʙʘʛʫʣʴʥʠʢʦʚʦʤ. ʊʘʢ ʘʙʩʦʣʶʪʥʘʷ ʚʝʣʠʯʠʥʘ ʩʨʝʜʥʝʛʦ ʧʨʠʨʦʩʪʘ ʚ ʩʦʩʥʷʢʝ ʙʨʫʩʥʠʯ-

ʥʠʢʝ ʩʦʩʪʘʚʠʣʘ 1,3 ʤʤ, ʘ ʚ ʩʦʩʥʷʢʝ ʙʘʛʫʣʴʥʠʢʦʚʦʤ ʚʩʝʛʦ 0,6 ʤʤ., ʪʦ ʝʩʪʴ ʩʨʝʜʥʠʡ ʧʨʠʨʦʩʪ 

ʚ ʩʫʭʠʭ ʫʩʣʦʚʠʷʭ ʤʝʩʪʦʧʨʦʠʟʨʘʩʪʘʥʠʷ ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ ʧʨʝʚʳʩʠʣ ʩʨʝʜʥʠʡ ʧʨʠʨʦʩʪ ʚ ʩʳ-

ʨʳʭ ʫʩʣʦʚʠʷʭ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʨʝʜʥʝʝ ʧʨʦʪʷʞʝʥʠʝ ʨʘʥʳ ʧʦ ʦʢʨʫʞʥʦʩʪʠ ʚ ʩʦʩʥʷʢʝ 

ʙʘʛʫʣʴʥʠʢʦʚʦʤ ʧʨʝʚʳʰʘʝʪ ʩʨʝʜʥʝʝ ʧʨʦʪʷʞʝʥʠʠ ʨʘʥʳ ʧʦ ʦʢʨʫʞʥʦʩʪʠ ʚ ʩʦʩʥʷʢʝ ʙʨʫʩʥʠʯ-

ʥʠʢʝ. 

 

ʊʘʙʣʠʮʘ 2 - ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʟʘʨʘʩʪʘʥʠʷ ʩʫʭʦʙʦʢʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʣʝʩʘ* 

ʊʠʧ ʣʝʩʘ, 

 

ʉʨʝʜʥʝʝ 

ʧʨʦʪʷʞʝʥʠʝ ʨʘ-

ʥʳ ʧʦ ʦʢʨʫʞʥʦ-

ʩʪʠ ʩʨʘʟʫ ʧʦʩʣʝ 

ʧʦʞʘʨʘ, % 

ʉʨʝʜʥʝʝ ʧʨʦʪʷ-

ʞʝʥʠʝ ʨʘʥʳ ʧʦ 

ʦʢʨʫʞʥʦʩʪʠ 

ʚ ʤʦʤʝʥʪ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ, % 

ʉʨʝʜʥʝʝ 

ʟʘʨʘʩʪʘ-

ʥʠʝ ʨʘʥʳ, 

% 

ʉʨʝʜʥʝʝ 

ʚʨʝʤʷ ʟʘ-

ʨʘʩʪʘʥʠʷ, 

ʣʝʪ 

ʉʨʝʜʥʠʡ ʨʘ-

ʜʠʘʣʴʥʳʡ 

ʇʨʠʨʦʩʪ, ʤʤ 

ʉʦʩʥʷʢ 

ɹʨʫʩʥʠʯʥʠʢ, 
31,7Ñ3,84 10,4Ñ2,63 75,7Ñ5,13 50,0Ñ3,89 1,3Ñ0,07 

ʉʦʩʥʷʢ 

ɹʘʛʫʣʴʥʠʢʦʚʳʡ, 
45,9Ñ3,63 30,76Ñ3,62 32,5Ñ5,96 59,0Ñ1,94 0,6Ñ0,05 

* ʧʨʦʪʷʞʝʥʠʝ ʨʘʥʳ ʧʦ ʦʢʨʫʞʥʦʩʪʠ, ʫʢʘʟʘʥʦ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʜʣʠʥʳ ʦʢʨʫʞʥʦʩʪʠ ʚʩʝʛʦ 

ʩʪʚʦʣʘ  

 

ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʜʝʨʝʚʴʝʚ ʥʘ ʤʦʤʝʥʪ ʧʦʞʘʨʘ ʚ ʙʨʫʩʥʠʯʥʠʢʝ 

(9,4 ʩʤ)  ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ ʧʨʝʚʳʩʠʣ ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʜʝʨʝʚʴʝʚ ʚ ʙʘʛʫʣʴʥʠʢʦʚʦʤ ʩʦʩʥʷʢʝ 

(5,0 ʩʤ) ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʢʦʣʴʮʦʚʳʚʘʥʠʝ ʩʪʚʦʣʘ ʙʳʣʦ ʙʦʣʴʰʠʤ [75]. ʊʘʢ ʞʝ ʩʣʝʜʫʝʪ ʦʪ-
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ʤʝʪʠʪʴ, ʯʪʦ ʚʩʝ ʜʝʨʝʚʴʷ ʚ ʩʦʩʥʷʢʝ ʙʨʫʩʥʠʯʥʠʢʝ, ʫ ʢʦʪʦʨʳʭ ʙʳʣʦ ʧʨʦʪʷʞʝʥʠʝ ʨʘʥʳ ʧʦ ʦʢ-

ʨʫʞʥʦʩʪʠ 5-8% ʟʘʨʦʩʣʠ ʧʦʣʥʦʩʪʴʶ. ʏʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʜʘʥʥʳʤʠ ʄʝʣʝʭʦʚʘ ʀ.ʉ. [1]. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʪʘʢ ʞʝ ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʩʨʝʜʥʝʛʦ ʧʨʦʪʷʞʝ-

ʥʠʷ ʨʘʥʳ ʧʦ ʦʢʨʫʞʥʦʩʪʠ ʠ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʨʦʩʪʝʡ (ʟʘʨʦʩʰʠʭ ʩʫʭʦʙʦʢʦʩʪʝʡ) ʥʘ ʜʨʫʛʠʭ ʦʙ-

ʩʣʝʜʦʚʘʥʥʳʭ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ, ʚ ʘʥʘʣʦʛʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʤʝʩʪʦʧʨʦʠʟʨʘʩʪʘʥʠʷ (ʪʘʙʣʠʮʘ 

3), ʥʦ ʥʘ ʢʦʪʦʨʳʭ ʚʟʷʪʴ ʤʦʜʝʣʴʥʳʝ ʜʝʨʝʚʴʷ ʥʝ ʙʳʣʦ ʚʦʟʤʦʞʥʦʩʪʠ.  ʉʨʝʜʥʝʝ  ʧʨʦʪʷʞʝʥʠʝ 

ʨʘʥʳ ʧʦ ʦʢʨʫʞʥʦʩʪʠ ʥʘ ʤʦʤʝʥʪ ʦʙʩʣʝʜʦʚʘʥʠʷ ʥʘʭʦʜʠʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ 6,1-6,5% ʚ ʩʦʩʥʷʢʘʭ 

ʙʨʫʩʥʠʯʥʠʢʘʭ ʠ  14,2-20,3%  ʚ ʩʦʩʥʷʢʘʭ ʩʬʘʛʥʦʚʳʭ ʠ ʙʘʛʫʣʴʥʠʢʦʚʦʤ. ʂʦʣʠʯʝʩʪʚʦ ʧʨʦʨʦʩ-

ʪʝʡ (ʟʘʨʦʩʰʠʭ ʩʫʭʦʙʦʢʦʩʪʝʡ) ʚ ʙʨʫʩʥʠʯʥʳʭ ʪʠʧʘʭ ʣʝʩʘ  ʩ ʜʚʘ-ʪʨʠ ʨʘʟʘ ʙʦʣʴʰʝ ʯʝʤ ʚ ʩʳ-

ʨʳʭ ʫʩʣʦʚʠʷʭ ʤʝʩʪʦʧʨʦʠʟʨʘʩʪʘʥʠʷ. 

 

ʊʘʙʣʠʮʘ 3 - ʉʨʝʜʥʝʝ ʧʨʦʪʷʞʝʥʠʝ ʩʫʭʦʙʦʢʦʩʪʠ ʧʦ ʦʢʨʫʞʥʦʩʪʠ ʠ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʨʦʩ-

ʪʝʡ  ʚ ʨʘʟʥʳʭ ʪʠʧʘʭ ʣʝʩʘ, ʧʨʦʡʜʝʥʥʳʭ ʥʠʟʦʚʳʤ ʧʦʞʘʨʦʤ 

ʊʠʧ ʣʝʩʘ 
ʂʣʘʩʩ ʚʦʟʨʘʩʪʘ ʥʘ 

ʤʦʤʝʥʪ ʦʙʩʣʝʜʦʚʘʥʠʷ 

ʉʨʝʜʥʝʝ ʧʨʦʪʷʞʝʥʠʝ 

ʨʘʥʳ ʧʦ ʦʢʨʫʞʥʦʩʪʠ, 

% 

ʂʦʣʠʯʝʩʪʚʦ ʧʨʦʨʦʩ-

ʪʝʡ, ʰʪ 

ʉʦʩʥʷʢ ʩʬʘʛʥʦʚʳʡ IX  18,6Ñ1,74 4 

ʉʦʩʥʷʢ ʩʬʘʛʥʦʚʳʡ VIII  14,2Ñ0,88 7 

ʉʦʩʥʷʢ ʙʘʛʫʣʴʥʠʢʦ-

ʚʳʡ 
VII  20,3Ñ2,64 4 

ʉʦʩʥʷʢ ʙʨʫʩʥʠʯʥʠʢ V 6,5Ñ0,77 33 

ʉʦʩʥʷʢ ʙʨʫʩʥʠʯʥʠʢ VI  6,1Ñ0,86 35 

* ʧʨʦʪʷʞʝʥʠʝ ʨʘʥʳ ʧʦ ʦʢʨʫʞʥʦʩʪʠ, ʫʢʘʟʘʥʦ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʜʣʠʥʳ ʦʢʨʫʞʥʦʩʪʠ ʚʩʝʛʦ ʩʪʚʦ-

ʣʘ 

ʃʠʪʝʨʘʪʫʨʘ 

5. ʄʝʣʝʭʦʚ ʀ.ʉ. ɺʣʠʷʥʠʝ ʧʦʞʘʨʦʚ ʥʘ ʣʝʩ/ ʀ.ʉ. ʄʝʣʝʭʦʚ ï ʄ.: ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʣʝʩʦ-

ʪʝʭʥʠʯʝʩʢʦʝ ʠʟʜʘʪʝʣʴʩʪʚʦ, 1948. - 124 ʩ. 

6. ʂʦʨʯʘʛʠʥ ɸ.ɸ. ɺʣʠʷʥʠʝ ʧʦʞʘʨʦʚ ʥʘ ʣʝʩʥʫʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʝʝ 
ʧʦʩʣʝ ʧʦʞʘʨʘ/ɸ.ɸ. ʂʦʨʯʘʛʠʥ//ʊʨʫʜʳ ɹʦʪ. ʀʥ-ʪʘ ʠʤ. ɺ.ʃ. ʂʦʤʘʨʦʚʘ, 1954. ɺʳʧ.9. -  ʉ.75-

149. 

 

 

ʄɽʈʆʇʈʀʗʊʀʗ ʇʆ ʇʆɺʓʐɽʅʀʖ ʋʉʊʆʁʏʀɺʆʉʊʀ ʃɽʉʅʓʍ 

ʌʀʊʆʎɽʅɼʆɺ ɺ ʊɽʍʅʆɻɽʅʅʓʍ ɿʆʅɸʍ 

  

ʈʫʥʦʚʘ ɽ.ʄ., ʀʚʢʦʚʘ ɽ.ɸ. (ɹʨɻʊʋ, ʛ. ɹʨʘʪʩʢ, ʈʌ) 

 

Air pollution ï strong stress which is tested by wood natural communities. 

 

ɺ ʫʩʣʦʚʠʷʭ ɹʨʘʪʩʢʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʫʟʣʘ ʦʩʥʦʚʥʳʤʠ ʟʘʛʨʷʟʥʠʪʝʣʷʤʠ ʘʪʤʦʩʬʝʨʥʦ-

ʛʦ ʚʦʟʜʫʭʘ ʷʚʣʷʶʪʩʷ ʆɸʆ çɹʨʘʪʩʢʠʡ ʘʣʶʤʠʥʠʝʚʳʡ ʟʘʚʦʜè (ʆɸʆ çɹʨɸɿè), ɹʨʘʪʩʢʠʡ ʣʝ-

ʩʦʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ (ɹʃʇʂ) ʠ ʊʝʧʣʦ-ʵʥʝʨʛʦʮʝʥʪʨʘʣʴ (ʊʕʎ) çʀʨʢʫʪʩʢʵʥʝʨʛʦè.  

ʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ ï ʦʜʠʥ ʠʟ ʟʥʘʯʠʪʝʣʴ-

ʥʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʩʪʨʝʩʩʦʚ, ʢʦʪʦʨʳʡ ʠʩʧʳʪʳʚʘʶʪ ʣʝʩʥʳʝ ʵʢʦʩʠʩʪʝʤʳ, - ʜʦʩʪʠʛʣʦ ʪʘʢʠʭ 

ʤʘʩʰʪʘʙʦʚ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʧʨʠʥʷʪʠʷ ʤʝʨ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʵʪʦʤʫ ʧʨʦʮʝʩʩʫ. 

ʅʝʛʘʪʠʚʥʳʝ ʵʬʬʝʢʪʳ ʚʣʠʷʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʚʳʙʨʦʩʦʚ ʥʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʚʦʟʥʠ-

ʢʘʶʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʷʤʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʠ ʢʦʩʚʝʥʥʳʤ ʧʫʪʝʤ, ʧʨʠ 

ʥʘʢʦʧʣʝʥʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʝ. 
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ʂ ʯʠʩʣʫ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʦʪʥʦʩʠʪʩʷ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ, ʩʦʯʝ-

ʪʘʶʱʠʡ ʚ ʩʝʙʝ ʢʘʢ ʤʝʨʳ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʥʠ-

ʞʝʥʠʝ ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ, ʪʘʢ ʠ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʫʚʝ-

ʣʠʯʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʣʝʩʦʚ, ʫʣʫʯʰʝʥʠʝ ʠʭ ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ 

ʫʩʠʣʝʥʠʶ ʟʘʱʠʪʥʳʭ ʩʚʦʡʩʪʚ ʥʘʩʘʞʜʝʥʠʡ. 

ʎʝʣʴ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ï ʩʦʟʜʘʪʴ ʛʘʟʦʫʩʪʦʡʯʠʚʳʝ ʣʝʩʥʳʝ ʥʘʩʘʞʜʝʥʠʷ, ʩʧʦʩʦʙʥʳʝ 

ʧʦʛʣʦʱʘʪʴ ʟʘʛʨʷʟʥʝʥʠʷ, ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʜʝʛʨʘʜʘʮʠʶ ʠ ʵʨʦʟʠʶ ʧʦʯʚ, ʧʨʦʜʫʮʠʨʦʚʘʪʴ ʢʠ-

ʩʣʦʨʦʜ ʠ ʫʢʨʘʰʘʪʴ ʣʘʥʜʰʘʬʪ. ʉʘʥʠʪʘʨʥʳʝ ʠ ʣʘʥʜʰʘʬʪʥʳʝ ʨʫʙʢʠ, ʨʫʙʢʠ ʧʝʨʝʬʦʨʤʠʨʦʚʘ-

ʥʠʷ ʠ ʨʫʙʢʠ ʫʭʦʜʘ ʚ ʤʦʣʦʜʥʷʢʘʭ ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ ʆɸʆ çɹʨɸɿè ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʩ 

ʨʘʟʦʚʳʤ ʦʙʲʝʤʦʤ ʚʳʙʦʨʢʠ ʥʝ ʙʦʣʝʝ 10%. ʋʙʦʨʢʝ ʧʦʜʣʝʞʘʪ ʧʦʛʠʙʘʶʱʠʝ ʠ ʦʩʣʘʙʣʝʥʥʳʝ 

ʜʝʨʝʚʴʷ ʭʚʦʡʥʳʭ ʠ ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ. ʉʠʣʴʥʦʝ ʨʘʟʨʷʞʝʥʠʝ ʤʦʣʦʜʥʷʢʦʚ ʠ ʩʨʝʜʥʝʚʦʟʨʘʩʪ-

ʥʳʭ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ ʚʝʜʝʪ ʢ ʫʩʢʦʨʝʥʠʶ ʜʝʛʨʘʜʘʮʠʠ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʘʛʨʝʩʩʠʚʥʦʡ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ. 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ  ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʚʠʜʦʚ  ʨʘʩʪʝʥʠʡ  ʢ  ʨʘʟʣʠʯʥʳʤ ʟʘʛʨʷʟʥʠʪʝʣʷʤ ʚʦʟ-

ʜʫʭʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 1.   

ʋʯʠʪʳʚʘʷ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʦʡ, ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʦʡ ʢ ʚʦʟʜʝʡʩʪʚʠʶ 

ʭʠʤʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʟʦʥʳ ʚʣʠʷʥʠʷ ʆɸʆ çɹʨɸɿè, 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʨʘʩʪʘʥʠʝ ʥʘ ʝʸ ʪʝʨʨʠʪʦʨʠʠ ʩʣʝʜʫʶʱʠʭ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʧʦʨʦʜ: 

ʪʦʧʦʣʴ ʙʘʣʴʟʘʤʠʯʝʩʢʠʡ, ʚʷʟ ʧʨʠʟʝʤʠʩʪʳʡ, ʷʙʣʦʥʷ ʩʠʙʠʨʩʢʘʷ, ʙʝʨʝʟʘ, ʦʩʠʥʘ, ʦʙʣʝʧʠʭʘ, 

ʘʢʘʮʠʷ ʞʝʣʪʘʷ, ʞʠʤʦʣʦʩʪʴ ʪʘʪʘʨʩʢʘʷ. 

ʕʪʠ ʨʘʩʪʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ ʚ ʙʠʦʮʝʥʦʟʝ, ʪ.ʢ. ʢʨʦʤʝ ʚʳʩʦʢʦʡ ʫʩ-

ʪʦʡʯʠʚʦʩʪʠ ʢ ʟʘʛʨʷʟʥʠʪʝʣʷʤ ʚʦʟʜʫʭʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʬʪʦʨʠʩʪʳʝ ʩʦʝʜʠʥʝʥʠʷ ʠ ʦʢʩʠʜʳ ʩʝʨʳ 

ʠ ʘʟʦʪʘ, ʙʦʣʴʰʦʡ ʝʤʢʦʩʪʠ ʛʘʟʦʧʦʛʣʦʱʝʥʠʷ ʠ ʧʳʣʝʦʩʘʞʜʝʥʠʷ ʦʙʣʘʜʘʶʪ ʜʦʩʪʘʪʦʯʥʦʡ ʟʘʩʫ-

ʭʦʫʩʪʦʡʯʠʚʦʩʪʴʶ, ʟʠʤʦʩʪʦʡʢʦʩʪʴʶ, ʦʣʠʛʦʪʨʦʬʥʦʩʪʴʶ. ʀʟ ʭʚʦʡʥʳʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʤʦʞʞʝʚʝʣʴʥʠʢ ʩʠʙʠʨʩʢʠʡ. ɽʤʫ ʧʨʠʩʫʱʘ ʧʦʚʳʰʝʥʥʘʷ ʛʘʟʦʫʩʪʦʡʯʠʚʦʩʪʴ.  

ʊʘʙʣʠʮʘ 1 

 

ɺʠʜ ʨʘʩʪʝʥʠʷ 

 

          ʟʘʛʨʷʟʥʠʪʝʣʠ ʚʦʟʜʫʭʘ 

SO2 F NO2 

ʍʚʦʡʥʳʝ ʧʦʨʦʜʳ ʜʝʨʝʚʴʝʚ    

ʄʦʞʞʝʚʝʣʴʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ ʋ* ʋ  

ʃʠʩʪʚʝʥʥʳʝ ʜʝʨʝʚʴʷ, ʢʫʩʪʘʨʥʠʢʠ    

ɹʝʨʝʟʘ ʝʚʨʦʧʝʡʩʢʘʷ ʇ* ʋ ʏ 

ɹʦʷʨʳʰʥʠʢ  ʋ  

ʆʩʠʥʘ ʝʚʨʦʧʝʡʩʢʘʷ ʋ* ʋ  

ɸʢʘʮʠʷ ʞʝʣʪʘʷ ʋ ʋ ʋ 

ʇʨʠʤʝʯʘʥʠʝ: ʋ ï ʫʩʪʦʡʯʠʚʳʝ, ʏ ï ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ, ʇ ï ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʯʫʚʩʪʚʠ-

ʪʝʣʴʥʦʩʪʠ, * - ʨʘʟʣʠʯʥʳʝ ʦʮʝʥʢʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 

 

ʆʩʥʦʚʥʫʶ ʜʦʣʶ ʚ ʧʦʨʦʜʥʦʤ ʩʦʩʪʘʚʝ ʛʦʨʦʜʩʢʠʭ ʥʘʩʘʞʜʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ ʪʦʧʦʣʴ ʙʘʣʴ-

ʟʘʤʠʯʝʩʢʠʡ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʙʦʣʝʟʥʠ ʜʝʨʝʚʴʝʚ ʠ ʧʦʚʨʝʞʜʝʥʠʷ ʠʭ 

ʥʘʩʝʢʦʤʳʤʠ. 

ʆʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʥʘʩʘʞʜʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʛʣʘʟʦʤʝʨʥʳʤ ʩʧʦʩʦʙʦʤ, ʧʫʪʝʤ ʜʝ-

ʪʘʣʴʥʦʛʦ ʦʩʤʦʪʨʘ ʢʘʞʜʦʛʦ ʜʝʨʝʚʘ. ʇʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʝʤʳʝ ʜʝʨʝʚʴʷ ʨʘʩʧʨʝʜʝʣʷʣʠʩʴ ʧʦ 

ʩʣʝʜʫʶʱʠʤ ʢʘʪʝʛʦʨʠʷʤ ʩʦʩʪʦʷʥʠʷ: ʟʜʦʨʦʚʳʝ, ʧʦʨʘʞʝʥʥʳʝ ʙʦʣʝʟʥʷʤʠ, ʧʦʚʨʝʞʜʝʥʥʳʝ 

ʚʨʝʜʠʪʝʣʷʤʠ. ʂ ʟʜʦʨʦʚʳʤ ʦʪʥʦʩʠʣʠ ʜʝʨʝʚʴʷ ʙʝʟ ʚʠʜʠʤʳʭ ʧʨʠʟʥʘʢʦʚ ʧʦʨʘʞʝʥʠʷ. ʂ ʧʦʨʘ-
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ʞʝʥʥʳʤ ï ʜʝʨʝʚʴʷ, ʫ ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʣʠʩʴ ʪʝ ʠʣʠ ʠʥʳʝ ʘʥʦʤʘʣʠʠ: ʧʦʨʘʞʝʥʠʝ ʣʠʩʪʴʝʚ, 

ʫʩʳʭʘʥʠʝ ʚʝʪʚʝʡ ʠ ʧʦʙʝʛʦʚ, ʥʘʣʠʯʠʝ ʥʘ ʜʝʨʝʚʴʷʭ ʧʣʦʜʦʚʳʭ ʪʝʣ ʜʝʨʝʚʦʨʘʟʨʫʰʘʶʱʠʭ ʛʨʠ-

ʙʦʚ, ʨʘʢʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʨʘʟʣʠʯʥʳʭ ʩʧʦʨʦʥʦʰʝʥʠʡ ʚʦʟʙʫʜʠʪʝʣʝʡ. ʂ ʧʦʚʨʝʞʜʝʥʥʳʤ ʥʘ-

ʩʝʢʦʤʳʤʠ ʦʪʥʦʩʠʣʠ ʜʝʨʝʚʴʷ, ʥʘ ʣʠʩʪʴʷʭ ʢʦʪʦʨʳʭ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʧʨʠʟʥʘʢʠ ʧʦʛʨʳʟʦʚ, 

ʤʠʥʠʨʦʚʘʥʠʷ, ʩʢʨʫʯʠʚʘʥʠʷ. ʆʪʜʝʣʴʥʦ ʫʯʠʪʳʚʘʣʠ ʫʩʦʭʰʠʝ ʵʢʟʝʤʧʣʷʨʳ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʝʜʫʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʦʙʱʝʝ ʩʘʥʠ-

ʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ ʛʦʨʦʜʝ ʤʦʞʥʦ ʧʨʠʟʥʘʪʴ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ. 

ʅʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʦʧʦʣʴ ʙʘʣʴʟʘʤʠʯʝʩʢʠʡ ʧʨʠ ʚʩʝʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚʘʭ ʥʝ ʟʘ-

ʩʣʫʞʠʚʘʝʪ ʩʪʦʣʴ ʚʳʩʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ, ʪ.ʢ. ʧʦʨʘʞʘʝʪʩʷ ʤʥʦʛʠʤʠ 

ʙʦʣʝʟʥʷʤʠ ʠ ʚʨʝʜʠʪʝʣʷʤʠ, ʧʨʠ ʵʪʦʤ ʪʝʨʷʝʪ ʵʩʪʝʪʠʯʝʩʢʠʡ ʚʠʜ. ʊʘʢʞʝ ʧʫʭ ʪʦʧʦʣʷ ʙʘʣʴʟʘ-

ʤʠʯʝʩʢʦʛʦ ʚʳʟʳʚʘʝʪ ʘʣʣʝʨʛʠʯʝʩʢʫʶ ʨʝʘʢʮʠʶ ʫ ʣʶʜʝʡ. 

ʂʨʦʤʝ ʟʘʢʣʘʜʢʠ ʢʫʣʴʪʫʨ ʚ ʟʦʥʘʭ ʧʦʚʨʝʞʜʝʥʠʷ, ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʤʝʨʦʧʨʠʷ-

ʪʠʷ ʧʦ ʩʦʜʝʡʩʪʚʠʶ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʚʦʟʦʙʥʦʚʣʝʥʠʶ ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ (ʙʝʨʝʟʘ, ʦʩʠʥʘ). 

ʆʥʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʟʘʛʨʷʟʥʝʥʠʶ, ʦʜʥʘʢʦ 

ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʩʘʤʦʩʝʚ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 20-30 ʣʝʪ ʫʩʧʝʰʥʦ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴ ʧʦʯʚʦ- ʠ ʣʝʩʦ-

ʟʘʱʠʪʥʳʝ ʬʫʥʢʮʠʠ. 

ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʣʘʥʜʰʘʬʪʦʚ ʦʩʥʦʚʥʳʭ ʧʦʜʲʝʟʜʥʳʭ ʢ ʟʘʚʦʜʫ ʤʘʛʠʩʪʨʘʣʝʡ: ʘʚʪʦ-

ʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʠ çʛ. ɹʨʘʪʩʢ ï ʆɸʆ çɹʨɸɿè ʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʦʜʲʝʟʜʘ çʆɸʆ 

çɹʨɸɿè ï ʛ. ɹʨʘʪʩʢè ʩʣʝʜʫʝʪ ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠʤʝʥʷʪʴ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʝ ʧʦʨʦʜʳ, 

ʦʙʣʘʜʘʶʱʠʝ ʜʝʢʦʨʘʪʠʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʥʘʠʙʦʣʴʰʫʶ ʢʨʘʩʦʯʥʦʩʪʴ 

ʣʘʥʜʰʘʬʪʘ. 

ʇʦʩʝʚ ʣʫʛʦʚʳʭ ʪʨʘʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʟʦʥʳ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʥʘ 

ʫʯʘʩʪʢʘʭ ʩ ʥʘʨʫʰʝʥʥʳʤ ʪʨʘʚʷʥʳʤ ʧʦʢʨʦʚʦʤ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʣʫʛʦʚʦʛʦ ʛʘʟʦʥʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʣʝʜʫʶʱʠʡ ʩʦʩʪʘʚ ʪʨʘʚʦʩʤʝʩʠ: 

- ʦʚʩʷʥʠʮʘ ʣʫʛʦʚʘʷ (50% ʫʯʘʩʪʠʷ ʚ ʩʦʩʪʘʚʝ); 

- ʦʚʩʷʥʠʮʘ ʢʨʘʩʥʘʷ (30% ʫʯʘʩʪʠʷ ʚ ʩʦʩʪʘʚʝ); 

- ʤʷʪʥʠʢ ʣʫʛʦʚʦʡ (20% ʫʯʘʩʪʠʷ ʚ ʩʦʩʪʘʚʝ). 

ʊʘʢ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʦʥʳ 

ʚʣʠʷʥʠʷ ʆɸʆ çɹʨɸɿè, ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʨʝʚʦʩʪʦʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩ-

ʪʠ ʨʷʜ ʣʝʩʦʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʧʦʩʘʜʢʘʤʠ 

ʛʘʟʦʫʩʪʦʡʯʠʚʳʭ ʧʦʨʦʜ ʜʝʨʝʚʴʝʚ. 

ʇʨʠ ʩʦʙʣʶʜʝʥʠʠ ʢʦʤʧʣʝʢʩʘ ʣʝʩʦʟʘʱʠʪʥʳʭ ʠ ʣʝʩʦʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʠ ʩʥʠʞʝʥʠʷ ʚʘʣʦʚʦʛʦ ʚʳʙʨʦʩʘ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʦʪ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʘ 

ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʤʦʜʝʨʥʠʟʘʮʠʠ, ʚʦʟʤʦʞʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʠ 

ʧʦʩʪʦʷʥʥʦʝ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʙʠʦʛʝʦʮʝʥʦʟʦʚ ʚ ʮʝʣʦʤ ʠ ʦʪʜʝʣʴʥʳʭ ʜʨʝʚʝʩʥʦ-

ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʩʦʦʙʱʝʩʪʚ ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ ʆɸʆ çɹʨɸɿè.  

  

 

ʄʆɼɽʃʀʈʆɺɸʅʀɽ ɺʆɿʅʀʂʅʆɺɽʅʀʗ  ʃɽʉʅʓʍ ʇʆɾɸʈʆɺ 

 

ʈʫʥʦʚʘ ɽ.ʄ., ʂʦʩʪʶʥʠʥ ʀ.ʉ. (ɹʨɻʊʋ, ʛ. ɹʨʘʪʩʢ, ʈʌ) 

 

Revealing of influence of indirect factors on occurrence of forest fires. 

 

ʆʩʥʦʚʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʷʚʠʣʠʩʴ ʙʘʟʦʚʳʝ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʩʦʟʜʘʪʴ ʦʙʱʫʶ ʬʠʟʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʣʝʩʥʳʭ 

ʧʦʞʘʨʦʚ ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʬʠʟʠʯʝʩʢʫʶ 

ʩʫʱʥʦʩʪʴ ʵʪʦʛʦ ʷʚʣʝʥʠʷ. 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʙʳʣʠ ʩʜʝʣʘʥʳ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 
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1. ʌʨʦʥʪʳ ʥʠʟʦʚʦʛʦ ʠ ʚʝʨʭʦʚʦʛʦ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʟʦʥʳ ʧʨʦ-

ʛʨʝʚʘ, ʩʫʰʢʠ ʠ ʧʠʨʦʣʠʟʘ ʣʝʩʥʦʛʦ ʛʦʨʶʯʝʛʦ ʤʘʪʝʨʠʘʣʘ (ʃɻʄ), ʘ ʪʘʢʞʝ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʛʦ-

ʨʝʥʠʷ ʛʘʟʦʦʙʨʘʟʥʳʭ ʠ ʜʦʛʦʨʘʥʠʷ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʨʦʣʠʟʘ. 

 

 

 

 

 

 

  

 

ʈʠʩʫʥʦʢ 1- ʉʭʝʤʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʟʦʥʝ ʣʝʩʥʦʛʦ ʧʦʞʘʨʘ 

 

ʂʨʦʤʝ ʪʦʛʦ, ʢʘʢ ʧʦʢʘʟʳʚʘʶʪ ʥʘʙʣʶʜʝʥʠʷ, ʧʨʠ ʤʘʩʩʦʚʳʭ ʣʝʩʥʳʭ ʧʦʞʘʨʘʭ ʠʤʝʝʪ ʤʝ-

ʩʪʦ ʵʬʬʝʢʪ ʟʘʜʳʤʣʝʥʥʦʩʪʠ ʙʦʣʴʰʠʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʦʙʣʘʢʦʚ ʥʘʜ ʟʦʥʦʡ ʧʦʞʘ-

ʨʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʥʜʝʥʩʘʮʠʠ ʚʦʜʷʥʦʛʦ ʧʘʨʘ, ʦʙʨʘʟʫʶʱʝʛʦʩʷ ʧʨʠ ʩʛʦʨʘʥʠʠ ʃɻʄ.  

2. ɺʝʨʭʦʚʦʡ ʣʝʩʥʦʡ ʧʦʞʘʨ ʚʦʟʥʠʢʘʝʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʛʦʨʘʥʠʷ ʢʨʦʥ ʜʝʨʝʚʴʝʚ ʦʪ 

ʬʘʢʝʣʘ ʧʣʘʤʝʥʠ ʥʠʟʦʚʦʛʦ ʣʝʩʥʦʛʦ ʧʦʞʘʨʘ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʫʩʪʦʡʯʠʚʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʚʝʨʭʦʚʦʛʦ ʣʝʩʥʦʛʦ ʧʦʞʘʨʘ ʧʦ ʢʨʦʥʘʤ ʜʝʨʝʚʴʝʚ ʥʘʙʣʶʜʘʝʪʩʷ, ʝʩʣʠ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʚ ʧʦʣʦ-

ʛʝ ʣʝʩʘ ʧʨʝʚʳʰʘʝʪ 2,5 ʤ/ʩ. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʧʷʪʠ ʣʝʪ 2000-2005 ʛʛ. ʙʳʣʠ ʩʜʝʣʘʥʳ ʩʣʝʜʫʶʱʠʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦ 

ʢʦʣʠʯʝʩʪʚʫ ʚʝʨʭʦʚʳʭ ʠ ʥʠʟʦʚʳʭ ʧʦʞʘʨʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʘʜʫʥʩʢʦʛʦ ʣʝʩʭʦʟʘ. ɼʘʥʥʳʝ 

ʥʘʙʣʶʜʝʥʠʷ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʫ 1. 

 

ʊʘʙʣʠʮʘ 1 

ɻʦʜʘ ʥʘʙʣʶʜʝʥʠʷ ɺʝʨʭʦʚʦʡ ʧʦʞʘʨ ʅʠʟʦʚʦʡ ʧʦʞʘʨ 

2000 2 9 

2001 1 8 

2002 0 5 

2003 5 20 

2004 2 11 

2005 3 14 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1, ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʥʠʟʦʚʳʭ ʧʦʞʘʨʦʚ ʙʳʣʦ ʚ 2003 ʛʦ-

ʜʫ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ, ʩ ʥʝʦʩʪʦʨʦʞʥʳʤ ʦʙʨʘʱʝʥʠʝʤ ʩ ʦʛʥʝʤ ʤʝʩʪʥʦʛʦ 

ʥʘʩʝʣʝʥʠʷ, ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʦʩʥʘʱʝʥʥʦʩʪʴʶ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʠ ʪʝʭʥʠʢʠ. 

3.ʕʣʝʤʝʥʪʳ ʃɻʄ (ʪʦʥʢʠʝ ʚʝʪʦʯʢʠ ʠ ʭʚʦʠʥʢʠ) ʚʦ ʬʨʦʥʪʝ ʣʝʩʥʦʛʦ ʧʦʞʘʨʘ ʢʦʣʝʙʣʶʪ-

ʩʷ, ʩʦʟʜʘʚʘʷ ʭʘʨʘʢʪʝʨʥʳʡ ʰʝʣʝʩʪ ʠ ʰʫʤ, ʘ ʪʝʤʧʝʨʘʪʫʨʘ ʵʣʝʤʝʥʪʦʚ ʃɻʄ ʟʘʚʠʩʠʪ ʦʪ ʚʨʝ-

ʤʝʥʠ. 

ʀʩʩʣʝʜʦʚʘʥʳ ʪʘʢʞʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʟʘʞʠʛʘʥʠʷ ʣʝʩʥʳʭ ʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʧʦ-

ʪʦʢʝ ʥʘʛʨʝʪʦʛʦ ʛʘʟʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʭʚʦʠʥʦʢ ʧʨʠ ʧʨʦʯʠʭ ʫʩʣʦʚʠʷʭ ʚʦʩ-

ʧʣʘʤʝʥʷʝʪʩʷ ʧʨʠ ʙʦʣʝʝ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʛʘʟʦʚʦʛʦ ʧʦʪʦʢʘ, ʯʝʤ ʦʜʠʥʦʯʥʘʷ ʭʚʦʠʥʢʘ, ʯʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʛʘʟʦʬʘʟʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʟʘʞʠʛʘʥʠʷ ʵʪʠʭ ʃɻʄ. 

ʇʨʝʜʣʦʞʝʥʘ ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʵʥʝʨʛʝʪʠʢʠ  ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ, ʩʦ-

ʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʪʝʧʣʦʪʘ, ʚʳʜʝʣʠʚʰʘʷʩʷ ʧʨʠ ʩʛʦʨʘʥʠʠ ʃɻʄ ʟʘ ʩʯʝʪ ʠʟʣʫʯʝʥʠʷ ʩʚʦʙʦʜʥʦʡ 

ʠ ʚʳʥʫʞʜʝʥʥʦʡ ʢʦʥʚʝʢʮʠʠ, ʧʝʨʝʜʘʝʪʩʷ ʥʝʩʛʦʨʝʚʰʠʤ ʃɻʄ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʥʠ ʧʨʦ-

ʛʨʝʚʘʶʪʩʷ, ʚʳʩʫʰʠʚʘʶʪʩʷ ʠ ʧʠʨʦʣʠʟʫʶʪʩʷ. ɿʘʪʝʤ ʛʘʟʦʦʙʨʘʟʥʳʝ ʠ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʳʝ 

ʧʨʦʜʫʢʪʳ ʧʠʨʦʣʠʟʘ ʩʛʦʨʘʶʪ ʠ ʧʨʦʮʝʩʩ ʧʦʚʪʦʨʷʝʪʩʷ ʚ ʫʢʘʟʘʥʥʦʤ ʧʦʨʷʜʢʝ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʣʝʩ ʚ ʧʨʦʮʝʩʩʝ ʧʦʞʘʨʘ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʥʦʛʦʬʘʟʥʫʶ ʤʥʦʛʦʷʨʫʩʥʫʶ ʧʦʨʠʩʪʦ-ʜʠʩʧʝʨʩʥʫʶ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʥʝ-

ʉʛʦʨʘʥʠʝ ʧʨʦʜʫʢʪʦʚ 

ʧʠʨʦʣʠʟʘ 
ʇʠʨʦʣʠʟ ʃɻʄ 

ʇʨʦʛʨʝʚ ʃɻʄ 

ʉʫʰʢʘ ʃɻʄ 

ʊʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ ʃɻʄ 
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ʦʜʥʦʨʦʜʥʫʶ ʩʨʝʜʫ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʩʫʭʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʚʦʜʳ ʠ ʞʠʜʢʦʢʘ-

ʧʝʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʩʚʷʟʘʥʥʦʡ ʩ ʥʠʤ ʚʝʱʝʩʪʚʦʤ, ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʧʠʨʦʣʠʟʘ, 

ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʛʦʨʝʥʠʷ ʢʦʢʩʠʢʘ, ʛʘʟʦʚʦʡ ʬʘʟʳ, ʜʠʩʧʝʨʩʥʳʭ ʯʘʩʪʠʮ ʩʘʞʠ ʠ 

ʟʦʣʳ, ʘ ʪʘʢʞʝ ʢʘʧʝʣʴ ʚʦʜʳ ʥʘʜ ʦʯʘʛʦʤ ʣʝʩʥʦʛʦ ʧʦʞʘʨʘ. ʕʣʝʤʝʥʪʳ ʃɻʄ (ʪʦʥʢʠʝ ʚʝʪʦʯʢʠ, 

ʭʚʦʠʥʢʠ, ʣʠʩʪʚʘ) ʠʤʝʶʪ ʦʜʥʫ ʪʝʤʧʝʨʘʪʫʨʫ, ʘ ʛʘʟʦʚʘʷ ʠ ʜʠʩʧʝʨʩʥʘʷ ʬʘʟʳ ï ʜʨʫʛʫʶ. ʇʦʜ 

ʚʣʠʷʥʠʝʤ ʚʝʪʨʘ ʵʣʝʤʝʥʪʳ ʩʨʝʜʳ ʢʦʣʝʙʣʶʪʩʷ. ʊʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ, ʚʳʜʝʣʠʚʰʘʷʩʷ ʚʦ ʬʨʦʥ-

ʪʝ ʧʦʞʘʨʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʚʦʙʦʜʥʦʡ ʠ ʚʳʥʫʞʜʝʥʥʦʡ ʢʦʥʚʝʢʮʠʠ ʠ ʠʟʣʫʯʝʥʠʷ, ʧʝʨʝʜʘʝʪʩʷ 

ʃɻʄ, ʢʦʪʦʨʳʝ ʥʘʛʨʝʚʘʶʪʩʷ, ʚʳʩʫʰʠʚʘʶʪʩʷ ʠ ʟʘʪʝʤ ʨʘʟʣʘʛʘʶʪʩʷ ʥʘ ʛʘʟʦʦʙʨʘʟʥʳʝ ʛʦʨʶ-

ʯʠʝ ʠ ʠʥʝʨʪʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʨʦʣʠʟʘ ʠ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʳʡ ʛʦʨʶʯʠʡ ʧʨʦʜʫʢʪ ʧʠʨʦʣʠʟʘ 

(ʢʦʢʩʠʢ), ʧʦʩʣʝ ʯʝʛʦ ʛʘʟʦʦʙʨʘʟʥʳʝ ʠ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʳʝ ʧʨʦʜʫʢʪʳ ʩʛʦʨʘʥʠʷ ʠ ʧʨʦʮʝʩʩ 

ʧʦʚʪʦʨʷʝʪʩʷ ʩʥʘʯʘʣʘ. 

 

 

ɺʃʀʗʅʀɽ ɿɸɻʈʗɿʅʗʖʑʀʍ ɺɽʑɽʉʊɺ ʅɸ ʇʈʀʈʆɼʅʋʖ ʉʈɽɼʋ 

 

ʈʫʥʦʚʘ ɽ.ʄ., ʄʠʭʘʡʣʦʚ ʖ.ɿ. (ɻʆʋ ɺʇʆ çɹʨɻʋè, ʛ. ɹʨʘʪʩʢ, ʈʌ) 

 

Emission  of  polluting  substances   serves  as   the   important quantitative characterristic 

of a degree of anthropogenous loading on the natural environment. 

  

ɺʘʣʦʚʦʡ ʚʳʙʨʦʩ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʩʣʫʞʠʪ ʚʘʞʥʦʡ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʦʡ ʩʪʝʧʝʥʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ. ʆʜʥʘʢʦ ʵʪʦʪ ʧʦʢʘʟʘ-

ʪʝʣʴ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʛʨʫʙʳʤ; ʦʥ ʥʝ ʧʦʟʚʦʣʷʝʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʠʟʫʯʠʪʴ ʧʝʨʝʥʦʩ ʧʨʠ-

ʤʝʩʝʡ, ʦʮʝʥʠʪʴ ʩʚʷʟʴ ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʩʦ ʩʚʦʡʩʪʚʘʤʠ ʩʨʝʜʳ, ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ 

ʟʘʛʨʷʟʥʝʥʠʡ ʥʘ ʢʦʥʢʨʝʪʥʳʝ ʟʦʥʳ ʣʘʥʜʰʘʬʪʘ ʠ ʥʘ ʣʝʩʥʳʝ ʬʠʪʦʮʝʥʦʟʳ. ʂʨʦʤʝ ʪʦʛʦ, ʚʘ-

ʣʦʚʦʡ ʚʳʙʨʦʩ ʧʨʝʜʧʨʠʷʪʠʡ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʦʩʚʝʥʥʦ, ʧʦ ʧʘʨʘʤʝʪʨʘʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʪʘʥʜʘʨʪʥʳʭ ʤʝʪʦʜʠʢ, ʨʝʜʢʦ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʢʦʥʢʨʝʪʥʦʤʫ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʠ ʨʝʛʠʦʥʫ. 

ʂʦʥʮʝʥʪʨʘʮʠʠ ʞʝ ʧʨʠʤʝʩʝʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟʤʝʨʷʶʪʩʷ ʩʠʩʪʝʤʦʡ ʤʦʥʠʪʦʨʠʥʛʘ 

ʤʝʪʝʦʩʣʫʞʙ, ʧʦʵʪʦʤʫ, ʝʩʪʝʩʪʚʝʥʥʦ, ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʪʦʯʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ. ʅʘʢʦʥʝʮ, 

ʙʦʣʴʰʦʡ ʤʘʩʩʠʚ ʜʘʥʥʳʭ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʷʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʘʥʘʣʠʟʘ, ʧʦʣʥʝʝ ʠ ʦʙʲʝʢʪʠʚʥʝʝ ʠʟʫʯʘʪʴ ʫʩʣʦʚʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ. ʀʤʝʥʥʦ ʧʦ-

ʵʪʦʤʫ ʤʳ ʩʦʩʨʝʜʦʪʦʯʠʤ ʚʥʠʤʘʥʠʝ ʥʘ ʘʥʘʣʠʟʝ ʦʙʲʝʤʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʥʪʨʦʧʦʛʝʥʥʳʭ 

ʧʨʠʤʝʩʝʡ ʚʦʟʜʫʭʘ. ɺ ʪʘʙʣʠʮʝ 1 ʤʳ ʧʨʠʚʦʜʠʤ ʤʥʦʛʦʣʝʪʥʠʝ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥ-

ʪʨʘʮʠʡ ʛʣʘʚʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʠʤʝʩʝʡ ʚʦʟʜʫʭʘ. ʊʘʙʣʠʮʘ ʧʦʣʫʯʝʥʘ ʥʘ ʙʦʣʴʰʦʤ ʩʪʘ-

ʪʠʩʪʠʯʝʩʢʦʤ ʤʘʪʝʨʠʘʣʝ: ʫʩʨʝʜʥʝʥʳ ʜʘʥʥʳʝ ʟʘ 7 ʣʝʪ ʜʣʷ ʢʘʞʜʦʛʦ ʜʥʷ ʥʘʙʣʶʜʝʥʠʡ (ʪ.ʝ. 

ʢʘʞʜʘʷ ʮʠʬʨʘ ʪʘʙʣʠʮʳ ʝʩʪʴ ʩʨʝʜʥʝʝ ʠʟ 200 ʠʟʤʝʨʝʥʥʳʭ ʟʥʘʯʝʥʠʡ, ʝʩʣʠ ʞʝ ʚ ʩʫʪʢʠ ʧʨʦ-

ʚʦʜʠʣʦʩʴ 2 ʠʣʠ 4 ʠʟʤʝʨʝʥʠʷ, ʪʦ ʠʩʭʦʜʥʳʡ ʤʘʪʝʨʠʘʣ ʧʨʝʜʩʪʘʚʣʝʥ 400-800 ʟʥʘʯʝʥʠʷʤʠ). 

ɺ ʮʝʣʷʭ ʢʦʤʧʘʢʪʥʦʩʪʠ ʪʘʙʣʠʮʳ ʚʩʝ ʝʝ ʮʠʬʨʳ ʦʢʨʫʛʣʝʥʳ ʜʦ ʮʝʣʳʭ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʜʝʩʷʪʠʯʥʳʤ ʤʥʦʞʠʪʝʣʝʤ. 

ʏʠʩʣʦ ʟʥʘʯʘʱʠʭ ʮʠʬʨ ʚ ʪʘʙʣʠʮʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʩʭʦʜʥʦʡ ʪʦʯʥʦʩʪʴʶ ʠʟʤʝʨʝʥʠʡ. 

ʊʘʙʣʠʮʘ ʜʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʠ ʦ ʠʭ ʛʦʜʦʚʦʤ ʭʦʜʝ. ʅʘʠʙʦʣʴʰʠʤ ʷʚ-

ʣʷʝʪʩʷ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ ʧʳʣʴʶ 74-116 ʤʛ/ʤ
3
 (ʙʦʣʝʝ ʇɼʂ). ʆʢʩʠʜ ʫʛʣʝʨʦʜʘ ʠʤʝʝʪ 

ʪʘʢʞʝ ʚʝʩʴʤʘ ʚʳʩʦʢʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ (40-60 210-Ö  ʤʛ/ʤ
3
), ʣʠʰʴ ʚ ʧʷʪʴ ʨʘʟ ʤʝʥʴʰʫʶ 

ʇɼʂ. ɼʠʦʢʩʠʜ ʩʝʨʳ ʚʦ ʚʩʝ ʤʝʩʷʮʳ ʛʦʜʘ ʠʤʝʝʪ ʢʦʥʮʝʥʪʨʘʮʠʶ ʚ ʜʚʘ ʨʘʟʘ ʧʨʝʚʳʰʘʶ-

ʱʫʶ ʇɼʂ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ 

ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ ʚ ʛʦʨʦʜʝ ɹʨʘʪʩʢʝ ʠ ʝʛʦ ʦʢʨʝʩʪʥʦʩʪʷʭ. ʀʥʬʦʨʤʘʮʠʶ ʦʙ ʠʟʤʝʥʯʠ-

ʚʦʩʪʠ ʥʘʙʣʶʜʘʝʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʩʦʜʝʨʞʠʪ ʪʘʙʣʠʮʘ 2, ʛʜʝ 

ʧʦʢʘʟʘʥʳ ʥʝʢʦʪʦʨʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 
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ʊʘʙʣʠʮʘ 1 - ʉʨʝʜʥʠʝ ʤʥʦʛʦʣʝʪʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝʢʦʪʦʨʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝ-

ʱʝʩʪʚ ʚ ʦʪʜʝʣʴʥʳʝ ʤʝʩʷʮʳ ʚ ʛ. ɹʨʘʪʩʢʝ (1999-2006 ʛʛ.) 

ʇʨʠʤʝʩʴ ʄʝʩʷʮʳ 

I II  III  IV V VI  VII  VIII  IX X XI  XII  

ʇʳʣʴ ʭ 10
2
 ʤʛ/ʤ

3 
90 78 76 95 116 112 98 87 78 88 84 74 

SO2 ʭ 10
4
 ʤʛ/ʤ

3
 33 32 23 23 27 25 25 22 16 22 24 21 

ʉʫʣʴʬʘʪʳ ʭ 10
4
 

ʤʛ/ʤ
3
 

52 54 46 32 40 34 46 30 28 44 52 59 

ʉʆ ʭ 10
2
 ʤʛ/ʤ

3
 60 52 48 41 42 47 56 56 58 61 64 58 

NO2 ʭ 10
3
 ʤʛ/ʤ

3
 66 - 64 65 74 69 73 53 50 60 53 60 

H2S ʭ 10
4
 ʤʛ/ʤ

3
 24 24 22 27 27 25 29 22 22 24 23 28 

 

ʀʟ ʪʘʙʣʠʮʳ ʩʣʝʜʫʝʪ, ʯʪʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʩʥʦʚʥʳʭ ʧʨʠʤʝʩʝʡ ʢʦʣʝʙʣʝʪʩʷ ʚ ʰʠʨʦʢʠʭ 

ʧʨʝʜʝʣʘʭ; ʤʘʢʩʠʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʯʘʩʪʫʶ ʧʨʝʚʦʩʭʦʜʷʪ ʇɼʂ. ʇʦ ʟʥʘʯʝʥʠʷʤ ʢʦ-

ʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ, ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ ʚʢʣʘʜʝ ʤʝʞʛʦʜʦʚʦʡ ʠ ʩʝʟʦʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚ 

ʦʙʱʫʶ ʜʠʩʧʝʨʩʠʶ. ʉʝʟʦʥʥʘʷ ʚʘʨʠʘʮʠʷ ʧʨʠʤʝʨʥʦ ʚ ʜʚʘ ʨʘʟʘ ʤʝʥʴʰʝ ʤʝʞʛʦʜʦʚʦʡ (ʪʨʝʥ-

ʜʦʚʦʡ) ʩʦʩʪʘʚʣʷʶʱʝʡ. ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʚʘʣʦʚʳʭ ʚʳ-

ʙʨʦʩʦʚ, ʚ ʢʦʪʦʨʳʭ ʤʝʞʜʫ ʠʥʛʨʝʜʠʝʥʪʘʤʠ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʩʥʘʷ ʩʚʷʟʴ, ʚ ʚʘʨʠʘʮʠʷʭ ʢʦʥ-

ʮʝʥʪʨʘʮʠʡ ʪʘʢʘʷ ʩʚʷʟʴ ʠʣʠ ʦʪʩʫʪʩʪʚʫʝʪ ʚʦʦʙʱʝ, ʠʣʠ ʷʚʣʷʝʪʩʷ ʩʣʘʙʦʡ. ʃʠʥʝʡʥʳʝ ʢʦʵʬ-

ʬʠʮʠʝʥʪʳ ʧʘʨʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʩʨʝʜʥʠʤʠ ʟʘ ʤʝʩʷʮ (ʜʣʷ ʢʘʞʜʦʛʦ ʛʦʜʘ) ʢʦʥʮʝʥʪʨʘ-

ʮʠʷʤʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

 

ʊʘʙʣʠʮʘ 2 - ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʛ. ɹʨʘʪʩʢʝ ʚ 

1999-2006 ʛʛ. 

ʇʘʨʘʤʝʪʨ ɿʘʛʨʷʟʥʠʪʝʣʴ 

ʇʳʣʴ ʭ 

10
2
 ʤʛ/ʤ

3
 

SO2 ʭ 10
4
 

ʤʛ/ʤ
3
 

ʉʫʣʴʬʘʪʳ 

ʭ 10
4
 

ʤʛ/ʤ
3
 

ʉʆ ʭ 10
2
 

ʤʛ/ʤ
3
 

NO2 ʭ 

10
3
 ʤʛ/ʤ

3
 

H2S ʭ 10
4
 

ʤʛ/ʤ
3
 

ʉʨʝʜʥʝʝ 90 24 43,1 53,7 62,7 24,8 

ʂʚʘʜʨʘʪʠʯʝʩʢʦʝ  

ʦʪʢʣʦʥʝʥʠʝ 

30,4 8,2 33,4 18,8 17,2 4,6 

ʄʘʢʩʠʤʘʣʴʥʦʝ  

ʟʥʘʯʝʥʠʝ 

220 67 181 198 152 33 

ʄʠʥʠʤʘʣʴʥʦʝ  

ʟʥʘʯʝʥʠʝ 

6,7 11 12 10 24 15 

ʂʦʵʬʬʠʮʠʝʥʪ  

ʚʘʨʠʘʮʠʠ ʦʙɦ ʠʡ, 

% 

34 34 78 35 27 18 

ʂʦʵʬʬʠʮʠʝʥʪ  

ʚʘʨʠʘʮʠʠ ʚ ʛʦʜʦ-

ʚʦʤ ʭʦʜʝ, % 

14 18 23 14 12 9 

 

ɺ ʨʘʩʯʝʪʘʭ ʠʩʧʦʣʴʟʦʚʘʥʦ 84 ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʧʘʨʳ, ʧʦʵʪʦʤʫ ʪʠʧʠʯʥʘʷ ʦʰʠʙʢʘ ʢʦ-

ʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 0,10. ʀʟ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʥʘʠʙʦ-

ʣʝʝ ʪʝʩʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʤʝʞʜʫ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʩʝʨʦʚʦʜʦʨʦʜʘ ʠ ʜʠʦʢʩʠʜʦʤ 

ʩʝʨʳ, ʩʫʣʴʬʘʪʘʤʠ ʠ ʜʠʦʢʩʠʜʦʤ ʘʟʦʪʘ. 

ʇʨʠ ʩʪʘʙʠʣʴʥʦʤ ʨʝʞʠʤʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʚʳʙʨʦʩʦʚ ʩʣʘʙʘʷ ʚʟʘʠʤʥʘʷ ʢʦʨʨʝʣʷʮʠʷ 

ʤʝʞʜʫ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʧʨʠʤʝʩʝʡ ʦʙʲʷʩʥʷʝʪʩʷ ʨʘʚʥʳʤ ʚʨʝʤʝʥʝʤ ʠʭ ʞʠʟʥʠ, ʠʥʪʝʥʩʠʚ-
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ʥʦʩʪʴʶ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʧʝʨʝʥʦʩʘ ʠ ʨʝʘʢʮʠʷʤʠ ʭʠʤʠʯʝʩʢʠʭ ʠ ʬʦʪʦʭʠʤʠʯʝʩʢʠʭ ʧʨʝʚʨʘ-

ʱʝʥʠʡ. 

 

ʊʘʙʣʠʮʘ 3 - ʂʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʟʘʛʨʷʟ-

ʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʛ. ɹʨʘʪʩʢʝ (1999-2006 ʛʛ.) 

ʇʨʠʤʝʩʴ ʇʨʠʤʝʩʴ 

ʇʳʣʴ SO2 ʉʫʣʴʬʘʪʳ NO2 H2S 

ʇʳʣʴ 1,00 0,50 -0,27 -0,05 -0,14 

SO2  1,00 -0,03 -0,04 0,20 

ʉʫʣʴʬʘʪ r   1,00 0,20 0,43 

NO2    1,00 0,32 

H2S     1,00 

 

ɺ ʘʪʤʦʩʬʝʨʝ ʚʩʝʛʜʘ ʧʨʠʩʫʪʩʪʚʫʶʪ ʦʢʠʩʣʳ ʩʝʨʳ ʠ ʘʟʦʪʘ, ʫʛʣʝʚʦʜʦʨʦʜʳ, ʚʦʜʷʥʦʡ 

ʧʘʨ ʠ ʧʝʨʚʠʯʥʳʝ ʘʵʨʦʟʦʣʠ. ʇʦʜ ʚʣʠʷʥʠʝʤ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʚʦʟʥʠʢʘʶʪ ʦʢʩʠʜʘʥʪʳ, 

ʧʨʠʚʦʜʷʱʠʝ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʩʫʣʴʬʘʪʥʦʛʦ ʘʵʨʦʟʦʣʷ. ʇʨʦʮʝʩʩ ʦʢʠʩʣʝʥʠʷ ʩʝʨʳ ʧʨʦʠʩʭʦ-

ʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʬʦʪʦʣʠʟʘ ʜʠʦʢʩʠʜʘ ʘʟʦʪʘ, ʧʦʩʪʦʷʥʥʦ ʠʤʝʶʱʝʛʦʩʷ ʚ ʘʪʤʦʩʬʝʨʝ. ʆʪʥʦ-

ʩʠʪʝʣʴʥʦ ʚʳʩʦʢʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʧʳʣʠ (ʘʵʨʦʟʦʣʷ) ʠ ʜʠʦʢʩʠʜʘ ʩʝʨʳ 

ʦʙʲʷʩʥʷʝʪʩʷ ʫʢʘʟʘʥʥʳʤʠ ʨʝʘʢʮʠʷʤʠ. 

 

 

 

ɺʃʀʗʅʀɽ ʇʈʆʄʓʐʃɽʅʅʓʍ ɺʓɹʈʆʉʆɺ ʅɸ ʇʈʀʈʆʉʊ ʍɺʆʁʅʓʍ 

ʅɸʉɸɾɼɽʅʀʁ 

 

ʋʛʨʶʤʦʚ ɹ.ʀ. ʂʦʥʜʨʘʪʦʚ ɽ.ɺ. (ɹʨɻʋ, ʛ.ɹʨʘʪʩʢ, ʈʌ) 

 

The comparative analysis of influence of industrial emissions on change of a radial gain in 

coniferous plantings.   

 

 ɻʦʨʦʜ ɹʨʘʪʩʢ ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʳʤ ʧʨʦʤʳʰʣʝʥʥʳʤ ʫʟʣʦʤ ʚ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ. ɿʜʝʩʴ 

ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʦ ʙʦʣʝʝ ʪʨʠʜʮʘʪʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʆʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘ-

ʤʠ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʷʚʣʷʶʪʩʷ ʪʘʢʠʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʛʠʛʘʥʪʳ ʢʘʢ, ɹʨʘʪ-

ʩʢʠʡ ʘʣʶʤʠʥʠʝʚʳʡ ʟʘʚʦʜ, ɹʨʘʪʩʢʠʡ ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʠ ʧʨʝʜʧʨʠʷʪʠʷ ʪʝʧʣʦ-

ʵʥʝʨʛʝʪʠʢʠ ʊʕʎ-6, ʊʕʎ-7. ɺʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʠʝ ʣʝʩʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʧʨʠʦʙʨʝʣʦ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ ʤʘʩʰʪʘʙʳ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʦʛʠʙʣʦ ʠʣʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʩʪʘʜʠʠ 

ʫʩʳʭʘʥʠʷ ʧʦ ʨʘʟʥʳʤ ʦʮʝʥʢʘʤ ʦʪ 100 ʜʦ 150 ʪʳʩʷʯ ʛʝʢʪʘʨ ʣʝʩʘ. ɹʣʠʟʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʧʨʝʜʧʨʠʷʪʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ï ʜʨʫʛʘ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʟʦʥʳ ʚʳʩʦʢʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʧʨʦʤʳʰʣʝʥʥʳʭ ʚʳʙʨʦʩʦʚ. ʕʪʘ ʪʝʨʨʠʪʦʨʠʷ ʜʣʷ ʫʜʦʙʩʪʚʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟ-

ʜʝʣʝʥʘ ʥʘ ʪʨʠ ʯʘʩʪʠ ʧʦ ʩʪʝʧʝʥʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʜʨʝʚʦʩʪʦʠ:  

1 ʟʦʥʘ ï ʟʦʥʘ ʩʠʣʴʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ 

2 ʟʦʥʘ ï ʟʦʥʘ ʩʨʝʜʥʝʛʦ ʟʘʛʨʷʟʥʝʥʠʷ 

3 ʟʦʥʘ ï ʟʦʥʘ ʩʣʘʙʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ 

ʀʩʩʣʝʜʦʚʘʥʠʷ  ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʟʦʥʘʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. 

ɺʳʷʚʣʝʥʳ ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʨʤʘʣʴʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʭʚʦʡʥʳʭ ʥʘʩʘʞ-

ʜʝʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʫʤʝʥʴʰʝʥʠʝ ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ. 

ɺ ʩʚʷʟʠ ʩ ʥʘʨʫʰʝʥʠʝʤ ʘʩʩʠʤʠʣʷʮʠʦʥʥʦʛʦ ʘʧʧʘʨʘʪʘ ʪʦʢʩʠʯʥʳʤʠ ʚʳʙʨʦʩʘʤʠ 

ʚ ʨʘʩʪʝʥʠʷʭ ʧʨʦʠʩʭʦʜʷʪ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʨʤʘʣʴʥʦʡ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴ-
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ʥʦʩʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʪʝʥʠʷ ʛʦʣʦʜʘʶʪ, ʩʙʘʚʣʷʶʪʩʷ ʪʝʤʧʳ ʨʦʩʪʘ, ʩʥʠʞʘʝʪʩʷ ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʴ ʧʣʦʜʦʥʦʰʝʥʠʷ, ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʜʨʫʛʠʤ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʬʘʢʪʦ-

ʨʘʤ ʩʨʝʜʳ, ʙʦʣʝʟʥʷʤ ʠ ʚʨʝʜʠʪʝʣʷʤ. ʌʪʦʨ- ʠ ʭʣʦʨʩʦʜʝʨʞʘʱʠʝ ʢʦʤʧʦʥʝʥʪʳ ʚʳʙʨʦʩʦʚ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʦʜʘʚʣʷʶʪ ʨʘʜʠʘʣʴʥʳʡ ʧʨʠʨʦʩʪ. 

ʉʨʝʜʥʷʷ ʰʠʨʠʥʘ ʛʦʜʠʯʥʦʛʦ ʩʣʦʷ ʟʜʦʨʦʚʳʭ ʜʝʨʝʚʴʝʚ ʚʳʰʝ: ʫ ʩʦʩʥʳ ʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 

1,285 ʤʤ, ʫ ʣʠʩʪʚʝʥʥʠʮʳ - 0,871 ʤʤ. ʐʠʨʠʥʘ ʛʦʜʠʯʥʦʛʦ ʩʣʦʷ ʫʛʥʝʪʝʥʥʳʭ ʠ ʩʫʭʦʩʪʦʡ-

ʥʳʭ ʜʝʨʝʚʴʝʚ ʥʠʞʝ ʠ ʩʦʩʪʘʚʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫ ʩʦʩʥʳ 0,755 ʤʤ ʠ 0,781 ʤʤ ʠ ʫ ʣʠʩʪ-

ʚʝʥʥʠʮʳ 0,812 ʤʤ ʠ 0,745 ʤʤ. ʉʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʠ ʪʦʯʥʦʩʪʴ ʦʧʨʝ-

ʜʝʣʝʥʠʷ ʩʨʝʜʥʝʛʦ ʠʥʜʝʢʩʘ ʜʘʝʪ ʚʳʩʦʢʫʶ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ. 

ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ ʘʙʩʦʣʶʪʥʳʭ ʟʥʘʯʝʥʠʡ ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʠʟʤʝʥʝʥʠʠ ʵʪʠʭ ʚʝʣʠʯʠʥ. ʊʘʢ ʨʘʜʠʘʣʴʥʳʡ ʧʨʠʨʦʩʪ 

ʧʦʩʣʝ 50-60-ʭ ʛʦʜʦʚ ʩʥʠʞʘʝʪʩʷ ʫ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʜʝʨʝʚʴʝʚ. ʕʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʨʝʤʝʥʠ 

ʧʫʩʢʘ ʦʩʥʦʚʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ɸʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ ʧʨʠʨʦʩʪʘ ʛʦʜʠʯʥʳʭ ʩʣʦʝʚ ʚ ʟʦʥʘʭ I  ʠ 

II  ʧʦ ʪʨʝʤ ʢʘʪʝʛʦʨʠʷʤ ʞʠʟʥʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ - ʟʜʦʨʦʚʳʝ, ʫʛʥʝʪʝʥʥʳʝ ʠ ʩʫʭʦʩʪʦʡʥʳʝ - 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʦʚʤʝʩʪʥʳʝ ʢʦʣʝʙʘʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʧʦʯʪʠ ʩʠʥʭʨʦʥʥʦ (ʨʠʩ. 4.15-4.20). ʋ 

ʩʦʩʥʳ ʟʜʦʨʦʚʦʡ ʜʦ 1960 ʛʦʜʘ ʧʨʠʨʦʩʪ ʚ I ʠ II  ʟʦʥʘʭ ʙʳʣ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʟʘʪʝʤ ʧʨʦ-

ʠʟʦʰʣʦ ʩʥʠʞʝʥʠʝ ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ, ʢʦʪʦʨʳʡ ʜʝʨʞʠʪʩʷ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ 

ʧʨʠʤʝʨʥʦ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ 0,5-0,7 ʤʤ. ʃʠʩʪʚʝʥʥʠʮʘ ʟʜʦʨʦʚʘʷ ʨʝʘʛʠʨʦʚʘʣʘ ʥʘ ʧʫʩʢ 

ʧʨʝʜʧʨʠʷʪʠʡ ʘʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ, ʥʦ ʩʥʠʞʝʥʠʝ ʧʨʠʨʦʩʪʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝ-

ʥʠ ʠ ʢ 1990 ʛʦʜʫ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʧʨʠʨʦʩʪʘ. ʕʪʦʪ ʬʘʢʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʴʰʝʡ 

ʛʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ ʣʠʩʪʚʝʥʥʠʮʳ ʩʠʙʠʨʩʢʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʩʥʦʡ ʦʙʳʢʥʦʚʝʥʥʦʡ. 

ʉʥʠʞʝʥʠʝ ʧʨʠʨʦʩʪʘ ʫ ʫʛʥʝʪʝʥʥʳʭ ʜʝʨʝʚʴʝʚ ʩʦʩʥʳ ʧʨʦʠʟʦʰʣʦ ʙʦʣʝʝ ʨʝʟʢʦ, ʯʝʤ ʫ ʢʘ-

ʪʝʛʦʨʠʠ ʟʜʦʨʦʚʳʭ ʜʝʨʝʚʴʝʚ, ʘ ʫ ʣʠʩʪʚʝʥʥʠʮʳ ʫʛʥʝʪʝʥʥʦʡ ʩʥʠʞʝʥʠʝ ʧʨʠʨʦʩʪʘ ʰʣʦ 

ʧʣʘʚʥʦ, ʧʦʩʪʝʧʝʥʥʦ. ʉʫʭʦʩʪʦʡʥʳʝ ʜʝʨʝʚʴʷ ʩʦʩʥʳ ʠ ʣʠʩʪʚʝʥʥʠʮʳ ʩʠʙʠʨʩʢʦʡ ʧʝʨʚʦʥʘ-

ʯʘʣʴʥʦ, ʜʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʳʙʨʦʩʦʚ ʫʞʝ ʠʤʝʣʠ ʤʝʥʴʰʠʡ ʨʘʜʠʘʣʴʥʳʡ ʧʨʠʨʦʩʪ, ʪ.ʝ. ʙʳʣʠ 

ʥʝʩʢʦʣʴʢʦ ʫʛʥʝʪʝʥʳ, ʧʦʵʪʦʤʫ ʜʣʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʧʨʠʚʝʣʦ ʢ ʦʩ-

ʣʘʙʣʝʥʠʶ ʜʝʨʝʚʴʝʚ, ʩʥʠʞʝʥʠʶ ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʢ ʛʠʙʝʣʠ. ɺ 

ʪʘʙʣʠʮʝ ʧʨʠʚʝʜʝʥʳ ʩʨʝʜʥʠʝ ʜʘʥʥʳʝ ʧʦ ʨʘʜʠʘʣʴʥʦʤʫ ʧʨʠʨʦʩʪʫ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʠ ʣʠ-

ʩʪʚʝʥʥʠʮʳ ʩʠʙʠʨʩʢʦʡ ʜʦ ʠ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʦʤʚʳʙʨʦʩʦʚ.  

 

ʊʘʙʣʠʮʘ - ʉʨʝʜʥʷʷ ʰʠʨʠʥʘ ʛʦʜʠʯʥʦʛʦ ʩʣʦʷ ʜʦ ʥʘʯʘʣʘ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪ-

ʚʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʚʳʙʨʦʩʦʚ 

ʇʦʨʦʜʘ ʐʠʨʠʥʘ ʛʦʜʠʯʥʦʛʦ ʩʣʦʷ Fʨʘʩʯ  

Fʪʘʙʣ. 
ʠ ʩʦʩʪʦʷʥʠʝ ʜʦ ʚʦʟʜʝʡʩʪ-

ʚʠʷ 

ʧʦʩʣʝ ʚʦʟʜʝʡʩʪ-

ʚʠʷ 
ʜʝʨʝʚʘ ʤʤ % ʤʤ % 

ʩʦʩʥʘ ʟʜʦʨʦʚʘʷ 1,435 100 1,031 71,8 2,79 2,12 

ʩʦʩʥʘ ʫʛʥʝʪʝʥʥʘʷ 0,887 100 0,502 56,6 3,57 2,16 

ʩʦʩʥʘ ʩʫʭʦʩʪʦʡʥʘʷ 0,966 100 0,544 56,3 3,92 2,10 

ʣʠʩʪʚʝʥʥʠʮʘ ʟʜʦʨʦʚʘʷ 0,836 100 0,705 84,3 2,58 2,16 

ʣʠʩʪʚʝʥʥʠʮʘ ʫʛʥʝʪʝʥʥʘʷ 0,984 100 0,544 55,3 3,03 2,12 

ʣʠʩʪʚʝʥʥʠʮʘ ʩʫʭʦʩʪʦʡʥʘʷ 0,966 100 0,561 58,1 2,84 2,40 
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ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʩʨʝʜʥʝʡ ʰʠʨʠʥʳ ʛʦʜʠʯʥʦʛʦ ʩʣʦʷ ʜʦ ʠ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʚʳʙʨʦʩʦʚ ʧʨʦʚʝʨʝʥʘ ʩ ʧʦʤʦʱʴʶ ʢʨʠʪʝʨʠʷ ʌʠʰʝʨʘ (Fpacʯ). ʉʨʘʚʥʝʥʠʝ 

Fpaʩʯ. ʠ Fʪʘʙʣ. ʧʦʟʚʦʣʷʝʪ ʩʯʠʪʘʪʴ ʨʘʩʭʦʞʜʝʥʠʝ ʟʥʘʯʠʤʳʤ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ ʚʦʟʜʝʡʩʪʚʠʝ ʧʦʣʣʶʪʘʥʪʦʚ ʚʳʟʳʚʘʝʪ ʚʝʩʴʤʘ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʩʥʠʞʝʥʠʝ ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ. ʊʘʢ, ʟʜʦʨʦʚʳʝ ʜʝʨʝʚʴʷ ʩʦʩʥʳ ʩʥʠʞʘʶʪ ʧʨʠʨʦʩʪ ʥʘ 

28,2% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʠʦʜʦʤ ʜʦ ʥʘʯʘʣʘ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʦʤʚʳʙʨʦʩʦʚ, ʘ ʟʜʦʨʦʚʳʝ ʜʝ-

ʨʝʚʴʷ ʣʠʩʪʚʝʥʥʠʮʳ - ʥʘ 15,7%. ʅʘʠʙʦʣʝʝ ʨʝʟʢʦ ʨʝʘʛʠʨʫʶʪ ʥʘ ʧʨʦʤʚʳʙʨʦʩʳ ʫʛʥʝʪʝʥʥʳʝ 

ʠ ʩʫʭʦʩʪʦʡʥʳʝ ʜʝʨʝʚʴʷ, ʫ ʢʦʪʦʨʳʭ ʧʨʠʨʦʩʪ ʩʥʠʞʘʝʪʩʷ ʥʘ 41,9-44,7%. ʉʥʠʞʝʥʠʝ ʧʨʠ-

ʨʦʩʪʘ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʯʠʥʘʷ ʩ 60-ʭ ʛʦʜʦʚ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʨʝʤʝʥʠ ʧʫʩʢʘ ʧʨʦʤʳʰʣʝʥ-

ʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʋ ʩʦʩʥʳ ʫʛʥʝʪʝʥʥʦʡ ʰʠʨʠʥʘ ʛʦʜʠʯʥʦʛʦ ʩʣʦʷ ʩʥʠʞʘʝʪʩʷ. ʇʨʠʨʦʩʪ ʩʦ-

ʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 58,7% ʦʪ ʩʨʝʜʥʝʛʦ ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʟʜʦʨʦʚʳʭ ʜʝʨʝʚʴʝʚ. ʋ ʩʦʩʥʳ 

ʩʫʭʦʩʪʦʡʥʦʡ ʩʨʝʜʥʠʡ ʧʨʠʨʦʩʪ ʩʦʩʪʘʚʣʷʝʪ 61,1 % ʦʪ ʧʨʠʨʦʩʪʘ ʟʜʦʨʦʚʳʭ ʜʝʨʝʚʴʝʚ. ʉʥʠʞʝ-

ʥʠʝ ʧʨʠʨʦʩʪʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 60-ʝ ʛʦʜʳ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʧʨʠ-

ʨʦʩʪʘ, ʩʚʷʟʘʥʥʦʝ ʩ ʫʩʳʭʘʥʠʝʤ ʜʝʨʝʚʴʝʚ. ʉʨʝʜʥʷʷ ʰʠʨʠʥʘ ʧʨʠʨʦʩʪʘ ʛʦʜʠʯʥʦʛʦ ʩʣʦʷ 

ʣʠʩʪʚʝʥʥʠʮʳ ʟʜʦʨʦʚʦʡ 0,871 ʤʤ, ʯʪʦ ʤʝʥʴʰʝ ʰʠʨʠʥʳ ʛʦʜʠʯʥʦʛʦ ʩʣʦʷ ʟʜʦʨʦʚʦʡ ʩʦʩʥʳ 

ʥʘ 31%. ʉʥʠʞʝʥʠʝ ʧʨʠʨʦʩʪʦʚ ʦʪʤʝʯʘʝʪʩʷ ʚ 1950-1960 ʛʦʜʘ ʠ ʧʦʟʜʥʝʝ. ʃʠʩʪʚʝʥʥʠʮʘ 

ʫʛʥʝʪʝʥʥʘʷ ʠʤʝʝʪ ʧʨʠʨʦʩʪ, ʨʘʚʥʳʡ 93,2% ʦʪ ʧʨʠʨʦʩʪʘ ʟʜʦʨʦʚʦʡ ʣʠʩʪʚʝʥʥʠʮʳ. ʋ 

ʣʠʩʪʚʝʥʥʠʮʳ ʩʫʭʦʩʪʦʡʥʦʡ (ʩʚʝʞʠʡ ʩʫʭʦʩʪʦʡ) ʨʘʜʠʘʣʴʥʳʡ ʧʨʠʨʦʩʪ ʚ ʩʨʝʜʥʝʤ ʩʦ-

ʩʪʘʚʣʷʝʪ 85,3% ʦʪ ʧʨʠʨʦʩʪʘ ʟʜʦʨʦʚʳʭ ʜʝʨʝʚʴʝʚ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʤʦʞ-

ʥʦ ʩʜʝʣʘʪʴ ʥʝʢʦʪʦʨʳʝ ʚʳʚʦʜʳ. ɼʝʨʝʚʴʷ ʨʝʘʛʠʨʦʚʘʣʠ ʥʘ ʚʚʦʜ ʚ ʜʝʡʩʪʚʠʝ ʧʨʝʜʧʨʠʷʪʠʡ 

ʜʦʚʦʣʴʥʦ ʙʳʩʪʨʦ, ʥʘ 4-5 ʛʦʜ ʧʦʩʣʝ ʚʚʦʜʘ. ʆ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʩʥʠʞʝʥʠʝ ʛʦʜʠʯʥʳʭ 

ʠʥʜʝʢʩʦʚ ʚ 60-ʝ ʛʦʜʳ. ɺ ʟʦʥʝ ʩʠʣʴʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʦʮʝʩʩʳ ʫʛʥʝʪʝʥʠʷ ʨʘʜʠʘʣʴʥʦʛʦ 

ʧʨʠʨʦʩʪʘ ʚʳʨʘʞʝʥʳ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʯʝʤ ʚ ʟʦʥʝ ʩʨʝʜʥʝʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. ɺ ʬʦʥʦʚʳʭ 

ʜʨʝʚʦʩʪʦʷʭ ʩʨʝʜʥʠʡ ʨʘʜʠʘʣʴʥʳʡ ʧʨʠʨʦʩʪ ʥʘ 20-30% ʚʳʰʝ, ʯʝʤ ʚ ʟʦʥʘʭ ʚʣʠʷʥʠʷ ʧʨʦ-

ʤʚʳʙʨʦʩʦʚ. ɼʝʨʝʚʴʷ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʜʚʝʨʞʝʥʳ ʫʛʥʝʪʝʥʠʶ 

ʠ ʦʩʣʘʙʣʝʥʠʶ, ʯʝʤ ʜʝʨʝʚʴʷ ʣʠʩʪʚʝʥʥʠʮʳ ʩʠʙʠʨʩʢʦʡ. 

 

 

ʉʆʉʊʆʗʅʀɽ ʇʆɼʈʆʉʊɸ ɺ ʃɽʉɸʍ ʇʆɼɺɽʈɾɽʅʅʓʍ 

ʇʈʆʄʓʐʃɽʅʅʆʄʋ ɿɸɻʈʗɿʅɽʅʀʖ 

 

ʋʛʨʶʤʦʚ ɹ.ʀ. ʂʦʥʜʨʘʪʦʚ ɽ.ɺ. (ɹʨɻʋ, ʛ.ɹʨʘʪʩʢ, ʈʌ) 

 

The condition ʧʦʜʨʦʩʪʘ in sanitary zones of the enterprises and on the constant trial are-

as is investigated 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʚʦʧʨʦʩʦʚ ʚ ʧʦʚʨʝʞʜʝʥʥʳʭ ʣʝʩʘʭ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʦ ʩʦʩʪʦʷʥʠʠ 

ʧʦʜʨʦʩʪʘ ʠ ʧʦʜʣʝʩʢʘ ʚ ʟʦʥʘʭ ʟʘʛʘʟʦʚʘʥʥʦʩʪʠ ʠ ʚʳʙʦʨ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝ-

ʥʠʶ. 

ɺ ʥʘʠʙʦʣʝʝ ʫʛʥʝʪʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʥʘʭʦʜʠʪʩʷ ʧʦʜʨʦʩʪ ʚ ʩʘʥʠʪʘʨʥʦʡ ʟʦʥʝ ʣʝʩʦʧʨʦ-

ʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʘʣʶʤʠʥʠʝʚʦʛʦ ʟʘʚʦʜʘ. ʆʙʱʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʜʣʷ ʧʨʦʙʥʳʭ ʧʣʦ-

ʱʘʜʝʡ, ʟʘʣʦʞʝʥʥʳʭ ʚ ʩʘʥʠʪʘʨʥʳʭ ʟʦʥʘʭ ʧʨʝʜʧʨʠʷʪʠʡ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ: 

- ʧʦʜʨʦʩʪ ʙʣʠʟʦʢ ʢ ʢʘʪʝʛʦʨʠʠ ʩʠʣʴʥʦ ʦʩʣʘʙʣʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʡ,  ʠʭ 

ʩʦʩʪʦʷʥʠʝ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʧʝʨʝʭʦʜʥʦʝ ʦʪ ʫʛʨʦʞʘʶʱʝʛʦ ʢ ʢʨʠʪʠʯʝʩʢʦʤʫ, ʩʦʦʪʚʝʪʩʪʚʫʁ-

ʱʝʤʫ ʥʘʯʘʣʫ ʨʘʩʧʘʜʘ; 

- ʥʘ ʚʩʝʭ ʧʨʦʙʘʭ ʦʙʥʘʨʫʞʝʥ ʦʞʦʛ ʭʚʦʠ ʧʨʠʤʝʨʥʦ ʜʦ 30% ʦʪ ʜʣʠʥʳ ʭʚʦʠ. 

ʆʞʦʛʘʤʠ ʧʦʨʘʞʝʥʦ ʦʪ 10 ʜʦ 100% ʭʚʦʠ. ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʶʪ 

ʥʠʞʥʠʝ ʚʝʪʚʠ ʢʨʦʥʳ, ʢʦʪʦʨʳʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʦʚʨʝʞʜʝʥʳ; 

- ʥʘʩʘʞʜʝʥʠʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʦʨʘʞʘʶʪʩʷ ʧʦʙʝʛʦʚʴʶʥʦʤ, ʜʦʣʛʦʥʦʩʠʢʦʤ ʠ 

ʣʫʙʦʝʜʘʤʠ, ʦʩʦʙʝʥʥʦ ʚ ʩʘʥʟʦʥʝ ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʕʪʦ ʷʚʣʷʝʪʩʷ ʜʦʧʦʣʥʠ-




