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ɺɸʈʀɸʅʊʅɸʗ ʇʃɸʅʀʈʆɺʂɸ ʇʈɸɺʆʉʃɸɺʅʓʍ ʍʈɸʄʆɺ ɺ ʀʅʊɽɻʈʀʈʆɺɸʅʅʆʁ 

ʂʆʄʇʔʖʊɽʈʅʆʁ ʉʈɽɼɽ EXCEL -DYNAMO -REVIT   

 

ʊʝʨʝʱʫʢ ʅ. 

ɸʩʧʠʨʘʥʪ ʢʘʬʝʜʨʳ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ,  

ʂʠʝʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʘʨʭʠʪʝʢʪʫʨʳ 

 

Abstract 

The article analyzes some topical issues of the variant planning of oorthodoxy churches on the basis of a 

modular-block layout. The use of a structural-parametric approach to automated geometric modeling is new for 

the successful solution of these problems. The described technique is implemented in practice in the integrated 

computer environment Excel-Dynamo-Revit. Prospects for further research are described. 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʥʝʢʦʪʦʨʳʝ ʘʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʚʘʨʠʘʥʪʥʦʡ ʧʣʘʥʠʨʦʚʢʠ ʧʨʘʚʦʩʣʘʚʥʳʭ 

ʭʨʘʤʦʚ ʥʘ ʦʩʥʦʚʝ ʤʦʜʫʣʴʥʦ-ʙʣʦʯʥʦʡ ʢʦʤʧʦʥʦʚʢʠ. ʅʦʚʳʤ ʧʨʠ ʵʪʦʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʥʦ-

ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤʫ ʛʝʦʤʝʪʨʠʯʝʩʢʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʨʝ-

ʰʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʟʘʜʘʯ. ʀʟʣʦʞʝʥʥʘʷ ʤʝʪʦʜʠʢʘ ʨʝʘʣʠʟʫʝʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ ʚ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʩʨʝʜʝ Excel-Dynamo-Revit. ʆʧʠʩʘʥʳ ʧʝʨʩʧʝʢʪʠʚʳ ʧʨʦʚʝʜʝʥʠʷ ʜʘʣʴʥʝʡʰʠʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

 

Keywords: architectural design, BIM-technologies, variant planning, integrated computer environment Ex-

cel-Dynamo-Revit, orthodox churches, structural-parametric geometric modeling. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʨʭʠʪʝʢʪʫʨʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, BIM-ʪʝʭʥʦʣʦʛʠʠ, ʚʘʨʠʘʥʪʥʘʷ ʧʣʘʥʠʨʦʚʢʘ, ʠʥʪʝ-

ʛʨʠʨʦʚʘʥʥʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʩʨʝʜʘ Excel-Dynamo-Revit, ʧʨʘʚʦʩʣʘʚʥʳʝ ʭʨʘʤʳ, ʩʪʨʫʢʪʫʨʥʦ-ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʝ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 

 

ɺʚʝʜʝʥʠʝ. ɼʣʷ ʥʳʥʝʰʥʝʛʦ ʵʪʘʧʘ ʨʘʟʚʠʪʠʷ 

ʋʢʨʘʠʥʳ, ʧʦʣʫʯʠʚʰʝʡ ʩʚʦʶ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʨʘʩʧʘʜʘ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ, ʭʘʨʘʢʪʝʨʥʳʤ 

ʷʚʣʷʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦʝ ʚʦʟʚʨʘʱʝʥʠʝ ʢ ʭʨʠʩʪʠʘʥʩʢʠʤ 

ʮʝʥʥʦʩʪʷʤ ʧʦʩʣʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʙʝʟʘʣʴʪʝʨʥʘ-

ʪʠʚʥʦʛʦ ʘʪʝʠʩʪʠʯʝʩʢʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʚʦ ʤʥʦʛʠʭ ʩʝʣʘʭ ʠ ʛʦʨʦʜʘʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ-

ʩʪʨʦʡʢʘ ʥʦʚʳʭ ʧʨʘʚʦʩʣʘʚʥʳʭ ʭʨʘʤʦʚ. ʇʨʠʥʠʤʘʷ ʚʦ 

ʚʥʠʤʘʥʠʝ ʥʝʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʜʦʭʦʜʦʚ ʥʘʩʝʣʝʥʠʷ, 

ʘʢʪʫʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʧʪʠʤʠʟʘʮʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʦʟʚʦʜʠʤʳʭ ʢʫʣʴʪʦʚʳʭ ʦʙʲʝʢ-

ʪʦʚ. ʆʜʠʥ ʠʟ ʧʫʪʝʡ ʜʦʩʪʠʞʝʥʠʷ ʦʧʠʩʘʥʥʦʡ ʮʝʣʠ ʩʦ-

ʩʪʦʠʪ ʚ ʨʝʘʣʠʟʘʮʠʠ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʡ ʚʘʨʠʘʥʪ-

ʥʦʡ ʧʣʘʥʠʨʦʚʢʠ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʟʜʘʥʠʷ ʜʣʷ ʦʧʨʝ-

ʜʝʣʝʥʠʷ ʥʘʠʣʫʯʰʝʡ ʠʟ ʥʠʭ.  

ɸʥʘʣʠʟ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʫʙʣʠʢʘʮʠʡ. ɺ ʠʤʝ-

ʶʱʠʭʩʷ ʥʦʨʤʘʪʠʚʥʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ 

[1, 2] ʦʪʥʦʩʠʪʝʣʴʥʦ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʷ ʧʨʘʚʦʩʣʘʚʥʳʭ ʭʨʘʤʦʚ ʫʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʜʘʥʥʳʝ 

ʩʪʨʦʝʥʠʷ ʜʣʷ ʩʝʣ ʜʦʣʞʥʳ ʙʳʪʴ ʚʤʝʩʪʠʤʦʩʪʴʶ 100 

... 300 ʯʝʣʦʚʝʢ ʠ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ 450 é 750 ʯʝʣʦ-

ʚʝʢ ʜʣʷ ʛʦʨʦʜʦʚ ʩ ʥʘʩʝʣʝʥʠʝʤ ʦʪ 60 ʜʦ 100 ʪʳʩ. ʯʝʣ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʠʭʦʜ-

ʩʢʦʡ ʭʨʘʤ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʪʨʝʭ ʦʩʥʦʚ-

ʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ: ʘʣʪʘʨʷ, ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʠ ʧʨʠ-

ʪʚʦʨʘ. ɽʛʦ ʛʣʘʚʥʳʡ ʚʭʦʜ ʜʦʣʞʝʥ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʩ ʟʘ-

ʧʘʜʥʦʡ ʩʪʦʨʦʥʳ, ʘ ʘʣʪʘʨʴ ï ʚ ʚʦʩʪʦʯʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʭʦʜʳ ʤʦʛʫʪ ʙʳʪʴ ʩ 

ʶʛʘ ʠ ʩʝʚʝʨʘ. ʕʪʠ ʩʪʨʦʝʥʠʷ ʦʙʳʯʥʦ ʧʨʦʝʢʪʠʨʫʶʪʩʷ 

ʦʜʥʦʵʪʘʞʥʳʤʠ. ɺʳʩʦʪʘ ʠʭ ʩʨʝʜʥʝʡ ʯʘʩʪʠ (ʙʝʟ ʙʘʨʘ-

ʙʘʥʘ ʠ ʢʫʧʦʣʘ) ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʝʝ ʨʘʟʤʝʨʘʤ ʚ ʧʣʘʥʝ, 

ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʧʨʠʥʷʪʦʡ ʭʨʠʩʪʠʘʥʩʢʦʡ ʩʠʤʚʦʣʠʢʦʡ. 

ɸʣʪʘʨʴ ʠ ʧʨʠʪʚʦʨ ʤʦʛʫʪ ʙʳʪʴ ʤʝʥʴʰʝʡ ʚʳʩʦʪʳ. 

ʇʣʦʱʘʜʴ, ʛʜʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʤʦʣʷʱʠʝʩʷ, ʨʝʢʦʤʝʥ-

ʜʫʝʪʩʷ ʧʨʠʥʠʤʘʪʴ ʤʠʥʠʤʫʤ 0,25 ʤ2 ʥʘ ʦʜʥʦʛʦ ʯʝʣʦ-

ʚʝʢʘ, ʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʦʙʲʝʤ ʟʜʘʥʠʷ ï 4 ... 6 ʤ3. 

ɺ ʭʨʘʤʘʭ ʚʤʝʩʪʠʤʦʩʪʴʶ ʜʦ 300 ʯʝʣʦʚʝʢ ʫʩʪʨʘʠ-

ʚʘʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʜʠʥ ʘʣʪʘʨʴ. 

ʌʦʨʤʳ ʦʩʥʦʚʥʳʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʭʨʘʤʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʘʚʦʩʣʘʚʥʳʤʠ ʪʨʘʜʠʮʠʷʤʠ, ʚ 

ʯʘʩʪʥʦʩʪʠ: ʟʘʚʝʨʰʝʥʠʝʤ ʛʣʘʚʦʡ ʩ ʢʨʝʩʪʦʤ; ʧʨʠʧʦʜ-

ʥʷʪʦʩʪʴʶ ʥʘʜ ʫʨʦʚʥʝʤ ʟʝʤʣʠ; ʦʢʨʫʛʣʦʩʪʴʶ ʘʨʦʢ, 

ʩʚʦʜʦʚ ʠ ʢʫʧʦʣʦʚ; ʦʩʚʝʱʝʥʠʝʤ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʟʜʘ-

ʥʠʷ ʩʚʝʨʭʫ ʠʟ ʙʘʨʘʙʘʥʦʚ ʛʣʘʚ ʠ ʧʨʦʝʤʦʚ ʚ ʚʝʨʭʥʝʡ 

ʯʘʩʪʠ ʩʪʝʥ. ɺ ʧʨʠʪʚʦʨʘʭ ʜʦʣʞʥʳ ʧʨʝʜʫʩʤʘʪʨʠ-

ʚʘʪʴʩʷ ʩʚʝʯʥʳʝ ʢʠʦʩʢʠ, ʧʦʤʝʱʝʥʠʷ ʧʦʜʩʦʙʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ. ʇʨʦʩʪʨʘʥʩʪʚʦ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʭʨʘʤʘ ʤʦ-

ʞʝʪ ʙʳʪʴ ʨʘʟʜʝʣʝʥʦ ʩʪʦʣʧʘʤʠ ʥʘ ʥʝʩʢʦʣʴʢʦ ʥʝʬʦʚ.  

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ. ɺ ʥʘʰʝ ʚʨʝʤʷ ʫʩʧʝʰʥʦʝ 

ʨʝʰʝʥʠʝ ʤʥʦʛʠʭ ʠʥʞʝʥʝʨʥʳʭ ʚʦʧʨʦʩʦʚ ʦʙʝʩʧʝʯʠ-

ʚʘʝʪʩʷ ʰʠʨʦʢʠʤ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʩʨʝʜʩʪʚ. ʊʘʢ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʪʝʭ-

ʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʧʘ-
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ʢʝʪʦʤ ʷʚʣʷʝʪʩʷ Microsoft Excel [3], ʘ ʜʣʷ ʧʨʦʚʝʜʝ-

ʥʠʷ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ï ʩʠʩʪʝʤʘ 

Revit ʬʠʨʤʳ Autodesk [4], ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ ʧʨʦ-

ʜʫʢʪ Dynamo, ʚ ʢʦʪʦʨʦʤ ʨʝʘʣʠʟʦʚʘʥʦ ʚʠʟʫʘʣʴʥʦʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ. ʊʘʢʦʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʧʦʟʚʦ-

ʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʩʦʟʜʘʚʘʪʴ ʩʚʦʠ ʢʦʤʧʴʶʪʝʨʥʳʝ 

ʧʨʦʛʨʘʤʤʳ ʙʝʟ ʥʘʧʠʩʘʥʠʷ ʢʦʜʘ, ʪʦʣʴʢʦ ʣʦʛʠʯʝʩʢʠʤ 

ʦʙʲʝʜʠʥʝʥʠʝʤ ʥʫʞʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʙʣʦʢʦʚ. 

Dynamo ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʚʫʥʘʧʨʘʚʣʝʥʥʳʡ ʦʙʤʝʥ 

ʜʘʥʥʳʤʠ ʤʝʞʜʫ Excel ʠ Revit. ʇʦʵʪʦʤʫ ʚ ʪʝʦʨʝʪʠ-

ʯʝʩʢʦʤ ʠ ʧʨʘʢʪʠʯʝʩʢʦʤ ʧʣʘʥʝ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ 

ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʤʝʪʦʜʠʢ ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʯ ʧʫʪʝʤ ʦʙʲʝʜʠʥʝʥʠʷ ʫʢʘʟʘʥʥʳʭ 

ʩʠʩʪʝʤ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʦʧʪʠ-

ʤʘʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʦʪ ʠʭ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ. ʕʪʦ ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʩʥʦʚʥʫʶ ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʦʩʫʱʝʩʪʚʣʷʝʤʦʛʦ ʚ ʨʘʤʢʘʭ BIM (Building Infor-

mation Modeling)-ʪʝʭʥʦʣʦʛʠʡ, ʪ. ʝ. ʩʪʨʦʠʪʝʣʴʥʦʛʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʆʩʥʦʚʥʦʡ ʤʘʪʝʨʠʘʣ. ʅʝʢʦʪʦʨʳʝ ʧʝʨʩʧʝʢʪʠʚʳ 

ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʢʦʤʧʴʶʪʝʨ-

ʥʦʛʦ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʟʣʦʞʝʥʳ ʚ 

ʨʘʙʦʪʝ [5]. ʕʪʦ ʢʘʩʘʝʪʩʷ ʚʥʝʜʨʝʥʠʷ ʩʪʨʫʢʪʫʨʥʦ-ʧʘ-

ʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

[6], ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʫʶ ʢʦʤʧʣʝʢʩʥʫʶ ʦʧʪʠʤʠʟʘʮʠʶ ʬʦʨʤʠʨʫʝʤʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʠ ʧʨʦʮʝʩʩʦʚ, ʧʦʚʳʰʘʷ ʢʘʯʝ-

ʩʪʚʦ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʝʜʣʘʛʘʝʤʫʶ ʤʝʪʦʜʠʢʫ ʥʘ ʧʨʠ-

ʤʝʨʝ ʚʘʨʠʘʥʪʥʦʡ ʢʦʤʧʦʥʦʚʢʠ ʪʨʝʭʯʘʩʪʥʦʛʦ (ʘʣʪʘʨʴ, 

ʩʨʝʜʥʷʷ ʯʘʩʪʴ, ʧʨʠʪʚʦʨ) ʧʨʠʭʦʜʩʢʦʛʦ ʧʨʘʚʦʩʣʘʚ-

ʥʦʛʦ ʢʫʧʦʣʴʥʦʛʦ ʭʨʘʤʘ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʠʣʠ ʢʨʝʩʪʦ-

ʦʙʨʘʟʥʦʡ ʬʦʨʤʳ ʚ ʧʣʘʥʝ ʚʤʝʩʪʠʤʦʩʪʴʶ ʜʦ 750 ʯʝʣ. 

ʇʨʠ ʵʪʦʤ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʦʜʫʣʴʥʦ-ʙʣʦʯʥʳʡ 

ʧʦʜʭʦʜ ʢ ʢʦʤʧʦʥʦʚʢʝ ʟʜʘʥʠʡ ʠʟ ʦʪʜʝʣʴʥʳʭ ʪʠʧʠʟʠ-

ʨʦʚʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʠʟʣʦʞʝʥʥʳʡ ʚ ʠʟʜʘʥʠʠ [2].  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʨʫʢʪʫʨʥʦ-ʧʘʨʘʤʝʪʨʠʯʝ-

ʩʢʠʤ ʧʦʜʭʦʜʦʤ ʢ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʶ ʩʥʘʯʘʣʘ ʦʧʨʝ-

ʜʝʣʷʝʤ ʩʦʩʪʘʚ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ, ʚ ʥʘʰʝʤ 

ʩʣʫʯʘʝ ʭʨʘʤʘ ʍ, 

 3
1 1( ) ( , , ) ,= =ʍN

iʍ ʍ ɸʉ ʇ (1) 

ʛʜʝ ɸ ï ʘʣʪʘʨʴ, ʉ ï ʩʨʝʜʥʷʷ ʯʘʩʪʴ, ʇ ï ʧʨʠʪʚʦʨ. 

ɺʘʨʠʘʥʪʳ ʪʠʧʠʟʠʨʦʚʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʢʦʨ-

ʪʝʞʘ (1) ʦʧʠʰʝʤ ʫʧʦʨʷʜʦʯʝʥʥʳʤʠ ʤʥʦʞʝʩʪʚʘʤʠ 

 

1 1 2 3 4 1( ),  ( , , , ),  ( ).= =ɸ ɸ ʉ= ʉ ʉ ʉ ʉ ʇ ʇ (2) 

ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʦʚ (2) ʧʦ-

ʢʘʟʘʥʳ ʥʘ ʨʠʩ. 1. 

 

     
 ʘ  ʙ  ʚ  ʛ  ʜ 

ʈʠʩ. 1. ʊʠʧʠʟʠʨʦʚʘʥʥʳʝ ʵʣʝʤʝʥʪʳ ʚʘʨʠʘʥʪʥʦʡ ʧʣʘʥʠʨʦʚʢʠ ʭʨʘʤʘ: 

ʘ ï ʘʣʪʘʨʴ ɸ1; ʙ ï ʩʨʝʜʥʠʝ ʯʘʩʪʠ ʉ1, ʉ2, ʉ3, ʉ4; ʚ ï ʧʨʠʪʚʦʨ ʇ1; 

ʛ ï ʪʨʘʧʝʟʥʘʷ ʊ; ʜ ï ʧʘʧʝʨʪʴ ʇʧ 

 

ɺʘʨʠʘʥʪʫ ʉ4 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʨʝʜʥʷʷ ʯʘʩʪʴ ʩ ʯʝ-

ʪʳʨʴʤʷ ʩʪʦʣʙʘʤʠ ʚ ʮʝʥʪʨʝ. ʅʘ ʨʠʩ. 1 ʪʘʢʞʝ ʧʨʠʚʝ-

ʜʝʥʳ ʪʘʢʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʧʨʘʚʦ-

ʩʣʘʚʥʳʭ ʭʨʘʤʦʚ ʢʘʢ ʪʨʘʧʝʟʥʘʷ ʊ ʠ ʧʘʧʝʨʪʴ ʇʧ. ʇʝʨ-

ʚʘʷ ʷʚʣʷʝʪʩʷ ʧʨʠʩʪʨʦʝʥʥʳʤ ʧʦʤʝʱʝʥʠʝʤ ʜʣʷ 

ʨʘʟʤʝʱʝʥʠʷ ʤʦʣʷʱʠʭʩʷ, ʘ ʚʪʦʨʘʷ ï ʧʣʦʱʘʜʢʦʡ ʧʝ-

ʨʝʜ ʚʭʦʜʦʤ ʚ ʟʜʘʥʠʝ. 

ʉʦʛʣʘʩʥʦ ʧʨʝʜʣʘʛʘʝʤʦʡ ʤʝʪʦʜʠʢʝ ʜʘʣʝʝ ʥʝʦʙ-

ʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʜʦʧʫʩʪʠʤʳʝ ʚʘʨʠʘʥʪʳ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʨʘʩʩʤʦʪʨʝʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʚ 

ʚʠʜʝ ʤʘʪʨʠʮ ʩʤʝʞʥʦʩʪʠ, ʛʜʝ ʟʥʘʯʝʥʠʝ ʝʜʠʥʠʮʘ 

ʦʪʦʙʨʘʞʘʝʪ ʠʩʪʠʥʫ, ʘ ʥʫʣʴ ï ʣʦʞʴ. ʇʝʨʝʜ ʵʪʠʤ ʫʪʦʯ-

ʥʠʤ ʚʦʟʤʦʞʥʳʝ ʨʘʟʤʝʱʝʥʠʷ ʪʨʘʧʝʟʥʳʭ ʊ ʠ ʧʘʧʝʨ-

ʪʝʡ ʇʧ, ʢʦʪʦʨʳʭ ʚ ʭʨʘʤʝ ʤʦʞʝʪ ʙʳʪʴ ʥʝʩʢʦʣʴʢʦ, ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʉ ʭʨʘʤʘ (ʨʠʩ. 2). ʅʘ 

ʧʨʠʚʝʜʝʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʷʭ ʢʚʘʜʨʘʪʥʘʷ ʦʙʣʘʩʪʴ 

ʚʦʩʩʦʟʜʘʝʪ ʣʶʙʫʶ ʠʟ ʩʨʝʜʥʠʭ ʯʘʩʪʝʡ ʉ1, ʉ2, ʉ3, ʉ4. 

ʊʘʢʞʝ ʚʠʜʠʤ, ʯʪʦ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʩʣʫʯʘʠ ʦʪʜʝʣʴ-

ʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʘʧʝʟʥʳʭ ʠ ʧʘʧʝʨʪʝʡ. 

 

  
  ʘ  ʙ 

ʈʠʩ. 2. ʂʦʤʧʦʥʦʚʢʘ ʪʨʘʧʝʟʥʳʭ ʠ ʧʘʧʝʨʪʝʡ: 

ʘ ï ʚʘʨʠʘʥʪʳ ʊ1, ʊ2, ʊ3, ʊ4, ʊ5; ʙ ï ʚʘʨʠʘʥʪ ʇʧ1; 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʠʟʣʦʞʝʥ-

ʥʦʛʦ ʙʫʜʝʤ ʠʤʝʪʴ ʧʦʢʘʟʘʥʥʳʝ ʥʘ ʨʠʩ. 3 ʤʘʪʨʠʮʳ 

ʩʤʝʞʥʦʩʪʠ (ʄ) ʜʣʷ ʚʘʨʠʘʥʪʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʣʘʥʘ 

ʭʨʘʤʘ ʍ, ʛʜʝ ʠʥʜʝʢʩʘʤʠ ʦʙʦʟʥʘʯʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ. 
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ʈʠʩ. 3. ʄʘʪʨʠʮʳ ʩʤʝʞʥʦʩʪʠ ʜʣʷ ʧʣʘʥʠʨʦʚʢʠ ʭʨʘʤʘ: 

ʘ ï ʄɸʉ; ʙ ï ʄʉʊ; ʚ ï ʄʉʇʧ; ʛ ï ʄʉʇ; ʜ ï ʄʇʧʇ 

 

ʅʘ ʨʠʩ. 4 ʧʨʠʚʝʜʝʥʘ ʥʘʜʣʝʞʘʱʘʷ ʩʪʨʫʢʪʫʨʥʦ-

ʧʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʚʘʨʠʘʥʪ-

ʥʦʡ ʢʦʤʧʦʥʦʚʢʠ ʧʨʠʭʦʜʩʢʦʛʦ ʭʨʘʤʘ. ɺʦʧʨʦʩʳ ʵʬ-

ʬʝʢʪʠʚʥʦʛʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʪʘʢʠʭ 

ʩʨʝʜʩʪʚ ʧʦʜʨʦʙʥʦ ʧʦʜʘʥʳ ʚ ʨʘʙʦʪʝ [7]. ɿʜʝʩʴ ʣʠʰʴ 

ʦʪʤʝʪʠʤ, ʯʪʦ ʵʪʦ ʢʘʩʘʝʪʩʷ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʡ 

ʩʪʨʫʢʪʫʨʥʦ-ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʟʥʦ-

ʦʙʨʘʟʥʳʭ ʩʦʟʜʘʚʘʝʤʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʧʨʦ-

ʮʝʩʩʦʚ ʠʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʵʢʩʧʣʫ-

ʘʪʘʮʠʠ. 

 

 
ʈʠʩ. 4. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʚʘʨʠʘʥʪʥʦʡ ʢʦʤʧʦʥʦʚʢʠ ʭʨʘʤʘ 

 

ɸʢʮʝʥʪʠʨʫʝʤ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦʤ, ʯʪʦ ʚ ʧʦʢʘʟʘʥ-

ʥʦʡ ʥʘ ʨʠʩ. 4 ʤʦʜʝʣʠ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʩʨʘʟʫ 28 ʚʘʨʠ-

ʘʥʪʦʚ ʧʣʘʥʠʨʦʚʢʠ ʭʨʘʤʘ 

 ,)()( 28
11 nn ʍʍʍ N ==   (3) 

ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʢʘʢ ʩʦʩʪʘʚʦʤ ʩʚʦʠʭ ʪʠʧʠ-

ʟʠʨʦʚʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʪʘʢ ʠ ʟʥʘʯʝʥʠʷʤʠ ʠʭ ʛʝʦ-

ʤʝʪʨʠʯʝʩʢʠʭ ʠ ʧʨʦʯʠʭ ʧʘʨʘʤʝʪʨʦʚ. 

ɺ ʧʨʦʮʝʩʩʝ ʜʘʣʴʥʝʡʰʝʡ ʨʘʟʨʘʙʦʪʢʠ ʦʙʱʝʝ ʠʭ 

ʯʠʩʣʦ ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʩʪʝʪ, ʥʘʧʨʠʤʝʨ, ʟʘ ʩʯʝʪ ʨʘʟ-

ʣʠʯʥʳʭ ʪʦʣʱʠʥ ʩʪʝʥ, ʧʨʠʤʝʥʷʝʤʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʪ. ʜ. ʉ ʮʝʣʴʶ ʫʤʝʥʴʰʝʥʠʷ ʠʩʩʣʝʜʫʝ-

ʤʳʭ ʚʘʨʠʘʥʪʦʚ ʤʦʞʥʦ ʠʩʢʣʶʯʘʪʴ ʥʝʧʝʨʩʧʝʢʪʠʚʥʳʝ 

ʧʫʪʝʤ ʚʥʝʩʝʥʠʷ ʥʘʜʣʝʞʘʱʠʭ ʥʫʣʝʚʳʭ ʟʥʘʯʝʥʠʡ ʚ 

ʤʘʪʨʠʮʳ ʩʤʝʞʥʦʩʪʠ. 

 ʅʘ ʨʠʩ. 5 ʠʟʦʙʨʘʞʝʥʦ ʥʝʩʢʦʣʴʢʦ ʚʦʟʤʦʞʥʳʭ 

ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʧʣʘʥʠʨʦʚʦʢ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʭʨʘʤʘ 

ʍ ʩʦʛʣʘʩʥʦ ʢʦʨʪʝʞʫ (3). 
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ʈʠʩ. 5. ʅʝʢʦʪʦʨʳʝ ʚʘʨʠʘʥʪʳ ʚʤʝʩʪʠʤʦʩʪʠ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʭʨʘʤʘ: 

ʍ1 ï 100 é 130 ʯʝʣ.; ʍ9 ï 200 é 250 ʯʝʣ.; ʍ18 ï 500 é 700 ʯʝʣ.; 

ʍ23 ï 400 é 500 ʯʝʣ.; ʍ24 ï 600 é 750 ʯʝʣ.  

 

ʇʨʠʚʝʜʝʥʥʳʝ ʚʘʨʠʘʥʪʳ ʦʪʣʠʯʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʚʤʝʩʪʠʤʦʩʪʴʶ ʟʜʘʥʠʷ, ʥʦ ʠ ʤʥʦʛʠʤʠ ʜʨʫʛʠʤʠ ʪʝʭ-

ʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʇʦʩʣʝʜ-

ʥʠʝ ʫʜʦʙʥʦ ʩʦʭʨʘʥʷʪʴ, ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ, ʨʘʩʩʯʠʪʳ-

ʚʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚ ʧʘʢʝʪʝ Microsoft Excel. ʆʜ-

ʥʘʢʦ ʙʝʟ ʚʳʧʦʣʥʝʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʠʷ ʥʝ-

ʦʙʭʦʜʠʤʳʭ ʠʥʞʝʥʝʨʥʳʭ ʨʘʩʯʝʪʦʚ ʠ ʪ. ʜ. ʧʦʣʫʯʘʝ-

ʤʘʷ ʠʥʬʦʨʤʘʮʠʷ ʙʫʜʝʪ ʥʝʪʦʯʥʦʡ. ʇʦʵʪʦʤʫ, ʚ ʘʩ-

ʧʝʢʪʝ BIM-ʪʝʭʥʦʣʦʛʠʡ, ʥʝʦʙʭʦʜʠʤʘ ʨʝʘʣʠʟʘʮʠʷ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʨʝʜʳ, ʥʘʧʨʠʤʝʨ, Excel-Dynamo-

Revit. 

ʅʘ ʨʠʩ. 6 ʧʦʢʘʟʘʥ ʦʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ ʧʣʘʥʠ-

ʨʦʚʢʠ ʭʨʘʤʘ, ʚʳʧʦʣʥʝʥʥʳʡ ʩ ʧʦʤʦʱʴʶ ʚʠʟʫʘʣʴʥʳʭ 

ʩʨʝʜʩʪʚ Dynamo ʚ ʩʠʩʪʝʤʝ Revit. ʊʠʧʦʚʦʡ ʬʨʘʛʤʝʥʪ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦʜʘʥ ʥʘ ʨʠʩ. 7. ɽʝ ʦʩ-

ʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʩʦʩʪʦʠʪ ʚ ʧʦʣʫʯʝʥʠʠ ʥʝʦʙʭʦʜʠ-

ʤʳʭ ʜʘʥʥʳʭ ʠʟ ʧʘʢʝʪʘ Excel, ʢʦʪʦʨʳʝ ʦʧʠʩʳʚʘʶʪ 

ʛʝʦʤʝʪʨʠʶ ʚʘʨʠʘʥʪʘ ʧʣʘʥʠʨʦʚʢʠ, ʜʘʣʴʥʝʡʰʝʝ ʧʦ-

ʩʪʨʦʝʥʠʝ ʪʨʝʙʫʝʤʦʡ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ. ʇʨʠ ʵʪʦʤ, 

ʢʘʢ ʚʠʜʠʤ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʠʩʧʦʣʴʟʫ-

ʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ ʢʘʢ ʩʣʦʡ ʜʣʷ 

ʨʘʟʤʝʱʝʥʠʷ ʦʙʲʝʢʪʘ, ʚʳʩʦʪʘ ʝʛʦ ʩʪʝʥ, ʠʭ ʪʦʣʱʠʥʘ, 

ʧʨʠʤʝʥʷʝʤʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʪ. ʜ. ʇʨʠ ʚʳʙʦʨʝ ʫʢʘʟʘʥ-

ʥʳʭ ʚʝʣʠʯʠʥ ʤʦʞʥʦ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʨʝʢʦʤʝʥʜʘ-

ʮʠʷʤʠ, ʠʟʣʦʞʝʥʥʳʤʠ ʚ ʧʫʙʣʠʢʘʮʠʠ [8]. ɺ ʜʘʣʴʥʝʡ-

ʰʝʤ ʫʪʦʯʥʝʥʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʧʨʦʯʠʝ ʪʝʭʥʠʯʝ-

ʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʚʦʟʚʨʘʱʘʶʪʩʷ ʚ Excel ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʣʝʜʫʶʱʝʛʦ 

ʵʪʘʧʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʭʨʘʤʘ. 

 

 
ʈʠʩ. 6. ɺʘʨʠʘʥʪ ʧʣʘʥʠʨʦʚʢʠ ʍ18, ʩʦʟʜʘʥʥʳʡ ʚ Revit  
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ʈʠʩ. 7. ʊʠʧʦʚʦʡ ʙʣʦʢ ʧʨʦʛʨʘʤʤʳ Dynamo 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʤʠ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ 

ʩʦʩʪʘʚʣʷʶʱʠʝ ʧʨʝʜʣʘʛʘʝʤʦʡ ʤʝʪʦʜʠʢʠ ʚʘʨʠʘʥʪʥʦʡ 

ʧʣʘʥʠʨʦʚʢʠ ʧʨʘʚʦʩʣʘʚʥʳʭ ʭʨʘʤʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʩʪʨʫʢʪʫʨʥʦ-ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʛʝʦʤʝʪʨʠʯʝ-

ʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘ ʧʨʠʤʝʨʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʨʝʜʳ Excel-Dynamo-Revit 

ɺʳʚʦʜʳ. ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ 

ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʪʘʢʦʡ ʚʘʞʥʳʡ ʘʩ-

ʧʝʢʪ ʩʦʚʨʝʤʝʥʥʳʭ BIM-ʪʝʭʥʦʣʦʛʠʡ ʢʘʢ ʚʩʝʦʙʱʠʡ 

ʦʭʚʘʪ ʠʤʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʘʝʤʳʭ ʚʦ 

ʚʨʝʤʷ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʙʲ-

ʝʢʪʦʚ, ʚʢʣʶʯʘʶʱʝʛʦ ʠʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʚʦʟʚʝʜʝ-

ʥʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ, ʩ ʮʝʣʴʶ ʧʨʦʚʝʜʝʥʠʷ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʝʡ ʢʦʤʧʣʝʢʩʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ. 
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ɺʀɼʀ ʈʆɼʋ POPULUS L. ɺ ʆɿɽʃɽʅɽʅʅɯ ʄɯʉʔʂʀʍ ʇɸʈʂɯɺ ʊɸ ʊɽʍʅʆɻɽʅʅʆ 

ʇʆʈʋʐɽʅʀʍ ɿɽʄɽʃʔ ʄ. ʂʈʀɺʀʁ ʈɯɻ (ʋʂʈɸɰʅɸ) 

 

ɼʘʥʠʣʴʯʫʢ ʅ.ʄ. 

ʤʦʣʦʜʰʠʡ ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ 

ʚʽʜʜʽʣ ʽʥʪʨʦʜʫʢʮʽʾ ʪʘ ʘʢʣʽʤʘʪʠʟʘʮʽʾ ʨʦʩʣʠʥ 

ʂʨʠʚʦʨʽʟʴʢʠʡ ʙʦʪʘʥʽʯʥʠʡ ʩʘʜ ʅɸʅ ʋʢʨʘʾʥʠ 

ʋʢʨʘʾʥʘ 

 

Abstract 

The living condition of species of the genus Populus L. has been studied in the parks of Kryvyi Rih and on 

iron ore dumps. The most common in parks are P. bolleana, P. italica and P. nigra. In urban plantations, poplars 

are characterized by the best living condition and morphometric indicators. In poplars, growing on dumps, the 

intensity of plant growth decrease, accompanied by a decrease in their habitus. They are characterized by a change 

in the life form, which is a manifestation of an adaptive response in extreme conditions of growth.  

ɸʥʥʦʪʘʮʽʷ 

ɼʦʩʣʽʜʞʝʥʦ ʞʠʪʪʻʚʠʡ ʩʪʘʥ ʚʠʜʽʚ ʨʦʜʫ Populus L. ʚ ʧʘʨʢʘʭ ʤ. ʂʨʠʚʠʡ ʈʽʛ ʪʘ ʥʘ ʟʘʣʽʟʦʨʫʜʥʠʭ ʚʽʜʚʘʣʘʭ. 

ɺ ʧʘʨʢʘʭ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʻ P. bolleana, P. italica ʪʘ P. nigra. ɺ ʤʽʩʴʢʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʪʦʧʦʣʽ ʭʘʨʘʢʪʝ-

ʨʠʟʫʶʪʴʩʷ ʢʨʘʱʠʤ ʞʠʪʪʻʚʠʤ ʩʪʘʥʦʤ ʪʘ ʤʦʨʬʦʤʝʪʨʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. ʋ ʪʦʧʦʣʴ ʚ ʫʤʦʚʘʭ ʟʨʦʩʪʘʥʥʷ ʥʘ 

ʚʽʜʚʘʣʘʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʦʩʪʫ ʨʦʩʣʠʥ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷʤ ʾʭ ʛʘʙʽʪʫʩʫ. 

ɼʣʷ ʥʠʭ ʚʣʘʩʪʠʚʘ ʟʤʽʥʘ ʞʠʪʪʻʚʦʾ ʬʦʨʤʠ, ʱʦ ʻ ʧʨʦʷʚʦʤ ʘʜʘʧʪʠʚʥʦʾ ʨʝʘʢʮʽʾ ʚ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʟʨʦʩ-

ʪʘʥʥʷ. 

 

Keywords: parks, iron ore dump, reclamation life form, Populus 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʘʨʢʠ, ʟʘʣʽʟʦʨʫʜʥʠʡ ʚʽʜʚʘʣ, ʨʝʢʫʣʴʪʠʚʘʮʽʷ ʞʠʪʪʻʚʘ ʬʦʨʤʘ, Populus 

 

ɺ ʽʥʜʫʩʪʨʽʘʣʴʥʠʭ ʮʝʥʪʨʘʭ ʋʢʨʘʾʥʠ, ʦʜʥʠʤ ʟ 

ʷʢʠʭ ʻ ʂʨʠʚʦʨʽʞʞʷ, ʟʙʽʣʴʰʫʶʪʴʩʷ ʦʙʩʷʛʠ ʚʠʜʦ-

ʙʫʪʢʫ ʟʘʣʽʟʥʦʾ ʨʫʜʠ, ʘ ʪʘʢʦʞ ʨʽʩʪ ʱʽʣʴʥʦʩʪʽ ʘʚʪʦ-

ʪʨʘʥʩʧʦʨʪʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʛʦʩʪʨʝʥʥʷ ʝʢʦ-

ʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʫ ʮʠʭ ʨʝʛʽʦʥʘʭ. 

ʋ ʤʝʞʘʭ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʟʘʣʽʟʦʨʫʜʥʦʛʦ ʙʘ-

ʩʝʡʥʫ, ʜʝ ʧʨʘʮʶʻ ʧôʷʪʴ ʛʽʨʥʠʯʦʟʙʘʛʘʯʫʚʘʣʴʥʠʭ 

ʢʦʤʙʽʥʘʪʽʚ, ʧʣʦʱʘ ʧʦʨʫʰʝʥʠʭ ʟʝʤʝʣʴ ʩʪʘʥʦʚʠʪʴ 

ʙʣʠʟʴʢʦ 18 ʪʠʩ. ʛʘ. ɿʦʢʨʝʤʘ, ʧʽʜ ʚʽʜʚʘʣʘʤʠ ʟʘʡʥʷʪʦ 

ʙʣʠʟʴʢʦ 8 ʪʠʩ. ʛʘ, ʢʘʨôʻʨʘʤʠ ï 4,2 ʪʠʩ. ʛʘ, ʰʣʘʤʦʩ-

ʭʦʚʠʱʘ ï 8 ʪʠʩ. ʛʘ, ʰʘʭʪʥʽ ʧʨʦʚʘʣʠ ʽ ʟʦʥʠ ʟʨʫʰʝʥʥʷ 

ï 3,4 ʪʠʩ. ʛʘ [2; 8; 13]. ʈʝʢʫʣʴʪʠʚʘʮʽʷ ʮʠʭ ʜʦʢʦʨʽʥʥʦ 

ʪʝʭʥʦʛʝʥʥʦ ʧʦʨʫʰʝʥʠʭ ʪʝʨʠʪʦʨʽʡ ʻ ʦʜʥʠʤ ʟʽ ʰʣʷʭʽʚ 

ʧʦʢʨʘʱʝʥʥʷ ʫʤʦʚ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʐʪʫʯʥʽ ʟʝ-

ʣʝʥʽ ʤʘʩʠʚʠ ʤʽʩʪ ʝʢʨʘʥʫʶʪʴ ʽ ʟʤʝʥʰʫʶʪʴ ʰʫʤ, 

ʧʽʜʚʠʱʫʶʪʴ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ, ʟʤʝʥʰʫʶʪʴ ʩʠʣʫ 

ʚʽʪʨʫ ʽ ʟʥʠʞʫʶʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʚʽʪʨʷ ʚ ʩʧʝʢʫ, 

ʟʤʝʥʰʫʶʪʴ ʪʝʭʥʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ˇʨʫʥʪ ʽ ʘʪ-

ʤʦʩʬʝʨʫ, ʱʦ ʻ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʠʤ ʥʘ ʫʨʙʘʥʽʟʦʚʘ-

ʥʠʭ ʽ ʪʝʭʥʦʛʝʥʥʦ-ʧʦʨʫʰʝʥʠʭ ʪʝʨʠʪʦʨʽʷʭ [4; 12]. 

ɿ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʽ ʧʨʠʩʢʦʨʝʥʥʷ ʬʦʨʤʫʚʘʥʥʷ 

ʥʘ ʧʣʦʱʘʭ, ʟʚʽʣʴʥʝʥʠʭ ʧʽʩʣʷ ʧʨʦʤʠʩʣʦʚʠʭ ʨʦ-

ʟʨʦʙʦʢ, ʜʦʚʛʦʚʽʯʥʠʭ, ʩʪʽʡʢʠʭ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨʬʽʪʦ-

ʮʝʥʦʟʽʚ, ʟʜʘʪʥʠʭ ʚʽʜʥʦʚʣʶʚʘʪʠ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʪʝʭʥʦʛʝʥʥʠʭ ʣʘʥʜʰʘʬʪʽʚ ʧʨʦʚʦʜʷʪʴ ʨʝ-

ʢʫʣʴʪʠʚʘʮʽʶ. ʉʪʚʦʨʝʥʥʷ ʩʪʽʡʢʠʭ ʰʪʫʯʥʠʭ ʥʘʩʘʜ-

ʞʝʥʴ ʥʘ ʚʽʜʚʘʣʘʭ ʪʨʘʜʠʮʽʡʥʠʤ ʤʝʪʦʜʦʤ ʻ ʜʦʩʠʪʴ 

ʧʨʦʙʣʝʤʘʪʠʯʥʠʤ ʪʘ ʟʘʪʨʘʪʥʠʤ ʚʥʘʩʣʽʜʦʢ ʞʦʨʩʪʢʠʭ 

ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ ʥʘ ʚʽʜʚʘʣʘʭ, ʩʝʨʝʜ ʷʢʠʭ ï ʥʝ-

ʩʪʘʯʘ ʚ ʧʦʨʦʜʽ ʤʽʥʝʨʘʣʴʥʠʭ ʽ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ, 

ʥʠʟʴʢʘ ʚʦʣʦʛʦʻʤʥʽʩʪʴ ʽ ʚʦʜʦʫʪʨʠʤʫʶʯʘ ʟʜʘʪʥʽʩʪʴ 

ʩʫʙʩʪʨʘʪʽʚ, ʥʘʷʚʥʽʩʪʴ ʚ ʧʦʨʦʜʽ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ, 

ʘ ʪʘʢʦʞ ʥʘʜʤʽʨʥʠʡ ʚʤʽʩʪ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʪʦʱʦ [11]. 

ʇʦʧʝʨʝʜʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʚ ʫʤʦ-

ʚʘʭ ʫʨʙʘʥʽʟʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘ ʪʘʢʦʞ ʥʘ 

ʟʘʣʽʟʦʨʫʜʥʠʭ ʚʽʜʚʘʣʘʭ ʫʩʧʽʰʥʦ ʟʨʦʩʪʘʶʪʴ ʦʢʨʝʤʽ 

ʚʠʜʠ ʨʦʜʫ Populus L., ʱʦ ʟʘʚʜʷʢʠ ʙʘʛʘʪʴʦʤ ʩʚʦʾʤ 

ʚʣʘʩʪʠʚʦʩʪʷʤ ʤʘʶʪʴ ʧʝʚʥʽ ʧʝʨʝʚʘʛʠ: ʟʜʘʪʥʽ ʟʨʦʩ-

ʪʘʪʠ ʫ ʚʝʣʠʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʝʜʘʬʽʯʥʠʭ ʫʤʦʚ, ʷʢʽ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʤʝʭʘʥʽʯʥʠʤ ʩʢʣʘʜʦʤ, ʟʘʧʘʩʦʤ ʧʦʞʠʚ-

ʥʠʭ ʨʝʯʦʚʠʥ, ʘ ʪʘʢʦʞ ˇʨʫʥʪʦʚʠʤ ʟʚʦʣʦʞʝʥʥʷʤ [16; 

15]. ʂʨʽʤ ʪʦʛʦ, ʪʦʧʦʣʷʤ ʚʣʘʩʪʠʚʘ ʚʠʩʦʢʘ ʩʪʽʡʢʽʩʪʴ 

ʜʦ ʧʨʦʤʠʩʣʦʚʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʽ ʥʠʟʴʢʘ ʯʫʪʣʠʚʽʩʪʴ 

ʜʦ ʧʨʦʤʠʩʣʦʚʦʛʦ ʛʘʟʦ-ʘʝʨʦʟʦʣʴʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ, ʘ 

ʥʘʷʚʥʽʩʪʴ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʬʦʨʤ ʢʨʦʥʠ ʪʘ ʣʠʩʪʷ 

ʥʘʜʘʶʪʴ ʪʦʧʦʣʷʤ ʚʠʩʦʢʽ ʝʩʪʝʪʠʯʥʽ ʷʢʦʩʪʽ [9; 3; 5; 1]. 

ʄʝʪʘ ʨʦʙʦʪʠ ï ʜʦʩʣʽʜʞʝʥʥʷ ʞʠʪʪʻʚʦʛʦ ʩʪʘʥʫ 

ʚʠʜʽʚ ʨʦʜʫ Populus L., ʯʠʩʝʣʴʥʦʩʪʽ ʪʘ ʪʠʧʫ ʧʦʩʘʜʦʢ 

ʫ ʧʘʨʢʘʭ ʪʘ ʥʘ ʟʘʣʽʟʦʨʫʜʥʠʭ ʚʽʜʚʘʣʘʭ ʤ. ʂʨʠʚʠʡ ʈʽʛ. 

ɺ ʦʙʩʪʝʞʝʥʠʭ 22 ʧʘʨʢʘʭ ʤʽʩʪʘ ʚʠʷʚʣʝʥʦ 8 ʚʠʜʽʚ 

ʽ 1 ʛʽʙʨʠʜ ʪʦʧʦʣʴ, ʩʝʨʝʜ ʷʢʠʭ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ P. 
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bolleana Lauche, P. italica (Du Roi) Moench, P. nigra. 

ɺ ʤʝʥʰʽʡ ʢʽʣʴʢʦʩʪʽ ʟʨʦʩʪʘʶʪʴ P. simonii Carr., P. 

deltoides Marsh. ʽ P. ʭ berolinensis Dipp. (ʪʘʙʣ. 1). 

ʅʘʡʤʝʥʰ ʯʠʩʝʣʴʥʦ ʧʨʝʜʩʪʘʚʣʝʥʠʤʠ ʚ ʧʘʨʢʘʭ ʻ P. 

alba L., P. balsamifera L. ʽ P. tremula. ʇʣʦʱʘ, ʟʘʡ-

ʥʷʪʘ ʪʦʧʦʣʝʚʠʤʠ ʥʘʩʘʜʞʝʥʥʷʤʠ ʚ ʧʘʨʢʘʭ ʤ. ʂʨʠʚʠʡ 

ʈʽʛ, ʩʪʘʥʦʚʠʪʴ 91,25 ʛʘ ʘʙʦ 27,3 % ʚʽʜ ʩʫʢʫʧʥʦʾ 

ʧʣʦʱʽ ʧʘʨʢʽʚ. 

P. bolleana ʰʠʨʦʢʦ ʧʦʰʠʨʝʥʠʡ ʚ ʂʨʠʚʦʤʫ ʈʦʟʽ 

ʪʘ ʽʥʰʠʭ ʤʽʩʪʘʭ ʩʪʝʧʦʚʦʾ ʟʦʥʠ ʋʢʨʘʾʥʠ, ʚ ʘʣʝʡʥʠʭ 

ʥʘʩʘʜʞʝʥʥʷʭ ʚʟʜʦʚʞ ʘʚʪʦʤʘʛʽʩʪʨʘʣʝʡ, ʘ ʪʘʢʦʞ 

ʧʽʰʦʭʽʜʥʠʭ ʜʦʨʽʛ [14]. ʎʝʡ ʚʠʜ ʻ ʜʦʤʽʥʫʶʯʠʤ ʩʝʨʝʜ 

ʪʦʧʦʣʴ ʚ ʧʘʨʢʘʭ, ʜʝ ʥʘ ʡʦʛʦ ʜʦʣʶ ʧʨʠʧʘʜʘʻ 5,59 % 

ʧʣʦʱʽ. ɺʽʢ ʥʘʡʩʪʘʨʽʰʠʭ ʜʝʨʝʚ ʩʪʘʥʦʚʠʪʴ ʧʦʥʘʜ 70-

80 ʨʦʢʽʚ, ʧʨʦʪʝ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʧʝʨʝʚʘʞʘʶʪʴ 

ʨʦʩʣʠʥʠ 40-50-ʨʽʯʥʦʛʦ ʚʽʢʫ. ʋ ʙʘʛʘʪʴʦʭ ʨʦʩʣʠʥ P. 

bolleana ʫ ʧʘʨʢʘʭ ʧʦ ʜʦʩʷʛʥʝʥʥʶ 50-ʨʽʯʥʦʛʦ ʚʽʢʫ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʩʫʭʦʚʝʨʭʽʩʪʴ, ʫ ʦʢʨʝʤʠʭ ʜʝʨʝʚ ʚʽʜʟʥʘ-

ʯʝʥʦ ʧʝʨʝʚʘʞʘʥʥʷ ʧʨʦʮʝʩʽʚ ʚʽʜʤʠʨʘʥʥʷ ʥʘʜ ʨʦʩʪʦ-

ʚʠʤʠ ʧʨʦʮʝʩʘʤʠ. ʋ ʥʝʚʝʣʠʢʠʭ ʟʘ ʧʣʦʱʝʶ ʧʘʨʢʘʭ 

ʘʙʦ ʩʢʚʝʨʘʭ ʤʽʩʪʘ, ʜʝ ʧʨʦʚʦʜʷʪʴ ʙʽʣʴʰ-ʤʝʥʰ ʩʠ-

ʩʪʝʤʥʠʡ ʜʦʛʣʷʜ ʟʘ ʨʦʩʣʠʥʘʤʠ, 70-ʨʽʯʥʽ ʜʝʨʝʚʘ ʥʘʣʝ-

ʞʘʪʴ ʜʦ ʢʘʪʝʛʦʨʽʾ ʟʜʦʨʦʚʠʭ ʜʝʨʝʚ (ʞʠʪʪʻʚʠʡ ʩʪʘʥ 1 

ʙʘʣ). 

P. italica ï ʪʘʢʦʞ ʦʜʠʥ ʟ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ 

ʚʠʜʽʚ ʪʦʧʦʣʴ ʚ ʂʨʠʚʦʨʽʞʞʽ ʪʘ ʽʥʰʠʭ ʤʽʩʪʘʭ ʩʪʝʧʦʚʦʾ 

ʟʦʥʠ ʋʢʨʘʾʥʠ. ʋ ʧʘʨʢʘʭ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʘʥʠʡ ʚ 

ʷʢʦʩʪʽ ʜʦʜʘʪʢʦʚʠʭ ʧʦʩʘʜʦʢ, ʱʦ ʦʢʨʝʩʣʶʶʪʴ ʤʝʞʽ 

ʧʘʨʢʫ. ɿʜʝʙʽʣʴʰʦʛʦ ʮʝ 1-ʨʷʜʦʚʽ ʧʦʩʘʜʢʠ ʚʟʜʦʚʞ 

ʧʽʰʦʭʽʜʥʠʭ ʘʣʝʡ, ʘʣʝ ʽ ʪʨʘʧʣʷʶʪʴʩʷ ʛʨʫʧʦʚʽ ʧʦ-

ʩʘʜʢʠ ʨʘʟʦʤ ʟ ʽʥʰʠʤʠ ʚʠʜʘʤʠ ʪʦʧʦʣʴ, ʘ ʪʘʢʦʞ ʧʦ-

ʦʜʠʥʦʢʽ ʝʢʟʝʤʧʣʷʨʠ. ɺʽʢ ʜʝʨʝʚ ʫ ʧʘʨʢʦʚʠʭ ʥʘʩʘʜ-

ʞʝʥʥʷʭ ʩʪʘʥʦʚʠʪʴ 50-70 ʨʦʢʽʚ. ʂʨʽʤ ʪʦʛʦ, ʚ ʦʢʨʝʤʠʭ 

ʥʝʚʝʣʠʢʠʭ ʧʘʨʢʘʭ ʚʠʷʚʣʝʥʽ 10-ʨʽʯʥʽ ʜʝʨʝʚʘ, ʚʠʩʘʜ-

ʞʝʥʽ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʧʘʨʢʽʚ ʘʙʦ ʾʭ ʜʽʣʷʥʦʢ. ɾʠʪ-

ʪʻʚʠʡ ʩʪʘʥ ʜʝʨʝʚ ʦʮʽʥʝʥʦ ʚ 1-2 ʙʘʣʠ, ʨʽʜʰʝ ï 3 ʙʘʣʠ. 

ɹʽʣʴʰʽʩʪʴ ʜʝʨʝʚ 50-70-ʨʽʯʥʦʛʦ ʚʽʢʫ ʫ ʚʝʣʠʢʠʭ ʧʘʨ-

ʢʘʭ ʤʘʶʪʴ ʞʠʪʪʻʚʠʡ ʩʪʘʥ ʥʘ ʨʽʚʥʽ 4-5 ʙʘʣʽʚ, ʢʦʣʠ ʫ 

ʜʝʨʝʚʘ ʚʞʝ ʥʘʷʚʥʽ ʦʟʥʘʢʠ ʚʽʜʤʠʨʘʥʥʷ. 

 

ʊʘʙʣʠʮʷ 1  

ɹʽʦʝʢʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʦʧʦʣʴ ʚ ʧʘʨʢʘʭ ʤ. ʂʨʠʚʠʡ ʈʽʛ 

ɺʠʜ ɺʠʩʦʪʘ, ʤ 
ɼʽʘʤʝʪʨ ʩʪʦ-

ʚʙʫʨʘ, ʩʤ 
ʊʠʧ ʧʦʩʘʜʢʠ 

ɾʠʪʪʻʚʠʡ 

ʩʪʘʥ, ʙʘʣ 

ʅʘʷʚʥʽʩʪʴ 

ʧʦʨʦʩʪʽ 

Populus alba 14-25 46-120 ʆʜ., ʘʣ. 2-3 + 

Populus balsamifera 8-14 14-19 ʆʜ. 1-2 ï 

Populus berolinensis 
10-13 

14-16 

30-42 

47-58 
ɻʨ., ʦʜ., ʨʷʜ. 1-3 ï 

Populus bolleana 
9-13 

18-22 

24-37 

45-88 

ʆʜ., ʛʨ., ʘʣ., 

ʨʷʜ. 

1-2 

1-3 
++ 

Populus deltoides 
10-15 

17-23 

27-40 

61-120 
ʆʜ., ʘʣ., ʛʨ. 1-2 ï 

Populus italica 
12-15 

18-23 

15-28 

56-95 
ʆʜ., ʛʨ. 

1-2 

2-3 
+ 

Populus nigra 11-22 40-92 
ʆʜ., ʘʣ., ʛʨ., 

ʨʷʜ. 
1-3 ï 

Populus simonii 10-21 22-75 ɻʨ., ʦʜ. 1-3 ï 

Populus tremula 8-16 16-30 ʆʜ., ʛʨ. 1-2 + 

ʇʨʠʤʽʪʢʘ. ʆʜ. ï ʧʦʦʜʠʥʦʢʽ ʜʝʨʝʚʘ, ʘʣ. ï ʘʣʝʡʥʽ ʥʘʩʘʜʞʝʥʥʷ, ʛʨ. ï ʛʨʫʧʦʚʽ ʥʘʩʘʜʞʝʥʥʷ, ʨʷʜ. ï ʨʷʜʦʚʽ ʧʦʩʘʜʢʠ 

 

P. nigra ʚ ʙʘʛʘʪʴʦʭ ʧʘʨʢʘʭ ʤʽʩʪʘ ʟʨʦʩʪʘʻ ʫ ʚʠ-

ʛʣʷʜʽ ʘʣʝʡʥʠʭ, ʛʨʫʧʦʚʠʭ ʥʘʩʘʜʞʝʥʴ, ʘ ʪʘʢʦʞ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʡ ʧʦʦʜʠʥʦʢʠʤʠ ʝʢʟʝʤʧʣʷʨʘʤʠ. ɼʦʣʷ ʮʴʦʛʦ 

ʚʠʜʫ ʩʪʘʥʦʚʠʪʴ 6,3 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʧʘʨʢʦʚʠʭ 

ʥʘʩʘʜʞʝʥʴ ʤʽʩʪʘ. ɺʽʢ ʜʝʨʝʚ ʩʪʘʥʦʚʠʪʴ 40ï90 ʨʦʢʽʚ. 

ɾʠʪʪʻʚʠʡ ʩʪʘʥ ʜʝʨʝʚ ʦʮʽʥʝʥʦ ʚ 1-2 ʙʘʣʠ. ʎʝ ʟʜʦʨʦʚʽ 

ʘʙʦ ʥʝʟʥʘʯʥʦ ʦʩʣʘʙʣʝʥʽ ʜʝʨʝʚʘ ʟ ʥʝʟʥʘʯʥʠʤʠ 

ʫʰʢʦʜʞʝʥʥʷʤʠ (ʜʦ 30 %) ʣʠʩʪʦʚʦʛʦ ʘʧʘʨʘʪʫ. ɼʣʷ 

ʢʨʦʥʠ ʜʝʨʝʚ ʛʨʫʧʦʚʠʭ ʥʘʩʘʜʞʝʥʴ, ʦʩʦʙʣʠʚʦ ʟ ʽʥ-

ʰʠʤʠ ʚʠʜʘʤʠ, ʯʘʩʪʦ ʭʘʨʘʢʪʝʨʥʘ ʘʩʠʤʝʪʨʠʯʥʽʩʪʴ ʪʘ 

ʦʜʥʦʙʦʢʽʩʪʴ, ʘ ʪʘʢʦʞ ʥʘʷʚʥʽʩʪʴ ʩʫʭʠʭ ʛʽʣʦʢ ʫ ʚʝʨʭ-

ʥʽʡ ʘʙʦ ʩʝʨʝʜʥʽʡ ʾʾ ʯʘʩʪʠʥʘʭ. 

P. simonii ʩʚʦʛʦ ʯʘʩʫ ʪʘʢʦʞ ʜʦʚʦʣʽ ʯʘʩʪʦ ʟʘʣʫ-

ʯʘʣʠ ʜʦ ʦʟʝʣʝʥʝʥʥʷ, ʧʨʦʪʝ ʤʝʥʰʝ, ʥʽʞ ʧʦʧʝʨʝʜʥʽ 

ʚʠʜʠ ʪʦʧʦʣʴ. ɼʦʤʽʥʫʶʯʠʤ ʩʝʨʝʜ ʪʦʧʦʣʴ ʚʽʥ ʻ ʣʠʰʝ 

ʚ ʦʜʥʦʤʫ ʟ ʧʘʨʢʽʚ ʤʽʩʪʘ, ʚ ʽʥʰʠʭ ï ʪʨʘʧʣʷʶʪʴʩʷ ʥʝ-

ʯʠʩʣʝʥʥʽ ʡʦʛʦ ʝʢʟʝʤʧʣʷʨʠ. ʄʘʢʩʠʤʘʣʴʥʠʡ ʚʽʢ ʜʝʨʝʚ 

ʫ ʧʘʨʢʘʭ ï 50 ʨʦʢʽʚ, ʚʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʦʦʜʠʥʦ-

ʢʠʤʠ ʝʢʟʝʤʧʣʷʨʘʤʠ ʘʙʦ ʤʘʣʦʯʠʩʝʣʴʥʠʤʠ ʛʨʫʧʘʤʠ. 

ʅʘʡʯʘʩʪʽʰʝ ʪʨʘʧʣʷʶʪʴʩʷ ʜʝʨʝʚʘ ʚʽʢʦʤ 15ï30 ʨʦʢʽʚ. 

ɾʠʪʪʻʚʠʡ ʩʪʘʥ ʧʘʨʢʦʚʠʭ ʥʘʩʘʜʞʝʥʴ P. simonii 

ʦʮʽʥʝʥʦ 1-2 ʙʘʣʘʤʠ, ʘʣʝ ʜʝʨʝʚʘ 50 ʽ ʙʽʣʴʰʝ ʨʦʢʽʚ ʭʘ-

ʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʥʠʞʯʠʤ ʙʘʣʦʤ ʞʠʪʪʻʚʦʛʦ ʩʪʘʥʫ 

ʚʥʘʩʣʽʜʦʢ ʟʥʠʞʝʥʥʷ ʦʙʣʠʩʪʚʣʝʥʦʩʪʽ ʥʘ 30-60 %, 

ʩʫʪʪʻʚʦʛʦ ʫʰʢʦʜʞʝʥʥʷ ʣʠʩʪʢʽʚ, ʘ ʪʘʢʦʞ ʚʩʠʭʘʥʥʷ 

ʛʽʣʦʢ ʜʦ 60 % ʪʘ ʥʘʚʽʪʴ ʯʘʩʪʢʦʚʝ ʚʽʜʤʠʨʘʥʥʷ 

ʚʝʨʭʽʚʢʠ ʢʨʦʥʠ. 

ʉʝʨʝʜ ʪʦʧʦʣʴ P. deltoides ʧʦʯʘʣʠ ʚʠʢʦʨʠʩʪʦ-

ʚʫʚʘʪʠ ʚ ʦʟʝʣʝʥʝʥʥʽ ʤʽʩʪʘ ʦʜʥʠʤ ʟ ʧʝʨʰʠʭ. ʊʘʢ, 

ʤʘʢʩʠʤʘʣʴʥʠʡ ʚʽʢ ʨʦʩʣʠʥ P. deltoides ï 70 ʨʦʢʽʚ ï 

ʚʽʜʟʥʘʯʝʥʠʡ ʚ ʦʜʥʦʤʫ ʟ ʥʘʡʩʪʘʨʽʰʠʭ ʧʘʨʢʽʚ ʤʽʩʪʘ. 

ʄʽʩʮʝ ʟʨʦʩʪʘʥʥʷ ʾʭ ʚ ʧʘʨʢʫ ï ʙʽʣʷ ʚʦʜʦʡʤʠ, ʞʠʪ-

ʪʻʚʠʡ ʩʪʘʥ ï 1 ʙʘʣ. ʅʘʡʯʘʩʪʽʰʝ ʮʝʡ ʚʠʜ ʚʠʢʦʨʠʩʪʘ-

ʥʠʡ ʚ ʘʣʝʡʥʠʭ ʧʦʩʘʜʢʘʭ. ɹʽʣʴʰʽʩʪʴ ʜʝʨʝʚ ʤʘʶʪʴ ʚʽʢ 

35ï50 ʨʦʢʽʚ, ʙʽʣʴʰ ʤʦʣʦʜʽ ʧʦʩʘʜʢʠ ʪʨʘʧʣʷʶʪʴʩʷ ʫ 

ʥʝʚʝʣʠʢʠʭ ʟʘ ʧʣʦʱʝʶ ʧʘʨʢʘʭ. ɾʠʪʪʻʚʠʡ ʩʪʘʥ ʜʝʨʝʚ 

P. deltoides ʟʜʝʙʽʣʴʰʦʛʦ ʩʪʘʥʦʚʠʪʴ 1 ʙʘʣ, ʣʠʰʝ ʚ 

ʜʝʢʽʣʴʢʦʭ ʧʘʨʢʦʚʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʚʽʜʤʽʯʝʥʝ ʟʥʠ-

ʞʝʥʥʷ ʞʠʪʪʻʚʦʛʦ ʩʪʘʥʫ ʚʥʘʩʣʽʜʦʢ ʟʥʠʞʝʥʥʷ ʛʫ-

ʩʪʠʥʠ ʢʨʦʥʠ ʪʘ ʥʘʷʚʥʦʩʪʽ ʫʰʢʦʜʞʝʥʴ (ʤʽʩʮʷʤʠ ʜʦ 

30ï50 %) ʣʠʩʪʦʚʦʛʦ ʘʧʘʨʘʪʫ. 

P. ʭ berolinensis ʻ ʤʘʣʦ ʧʦʰʠʨʝʥʠʤ ʫ ʧʘʨʢʦʚʠʭ 

ʥʘʩʘʜʞʝʥʥʷʭ ʤʽʩʪʘ. ɿʜʝʙʽʣʴʰʦʛʦ ʚʽʢ ʥʘʩʘʜʞʝʥʴ 
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ʮʴʦʛʦ ʚʠʜʫ ʩʪʘʥʦʚʠʪʴ 30-50 ʨʦʢʽʚ, ʘʣʝ ʚ ʙʽʣʴʰ ʩʪʘ-

ʨʠʭ ʧʘʨʢʘʭ ʟʨʦʩʪʘʶʪʴ ʜʝʨʝʚʘ ʚʽʢʦʤ 70 ʽ ʙʽʣʴʰʝ 

ʨʦʢʽʚ. ɾʠʪʪʻʚʠʡ ʩʪʘʥ ʜʝʨʝʚ ʫ ʨʽʟʥʠʭ ʧʘʨʢʘʭ ʢʦʣʠ-

ʚʘʻʪʴʩʷ ʚʽʜ 1 ʜʦ 3 ʙʘʣʽʚ, ʧʨʠ ʮʴʦʤʫ ʥʝʚʠʩʦʢʠʡ ʙʘʣ 

ʞʠʪʪʻʚʦʛʦ ʩʪʘʥʫ ʚʽʜʤʽʯʝʥʠʡ ʷʢ ʜʣʷ 30-ʨʽʯʥʠʭ, ʪʘʢ ʽ 

50-ʨʽʯʥʠʭ ʨʦʩʣʠʥ. 

P. alba, ʜʦʤʽʥʫʶʯʠ ʩʝʨʝʜ ʪʦʧʦʣʴ ʚ ʦʢʨʝʤʠʭ 

ʧʘʨʢʘʭ, ʟʨʦʩʪʘʻ ʥʝ ʚ ʫʩʽʭ ʧʘʨʢʘʭ ʤʽʩʪʘ. ʏʘʩʪʽʰʝ ʟʘ 

ʚʩʝ ʚʠʢʦʨʠʩʪʘʥʠʡ ʚ ʘʣʝʡʥʠʭ ʧʦʩʘʜʢʘʭ. ʅʘʡʩʪʘʨʽʰʽ 

100-ʨʽʯʥʽ ʜʝʨʝʚʘ ʚʠʩʦʪʦʶ 20-26 ʤ ʟ ʜʽʘʤʝʪʨʦʤ ʩʪʦʚ-

ʙʫʨʘ 90-120 ʩʤ ʤʘʶʪʴ ʮʽʣʢʦʤ ʟʘʜʦʚʽʣʴʥʠʡ ʞʠʪʪʻʚʠʡ 

ʩʪʘʥ (1-2 ʙʘʣʠ). ɹʽʣʴʰ ʤʦʣʦʜʰʽ ʥʘʩʘʜʞʝʥʥʷ ʚʽʢʦʤ 

70-90 ʨʦʢʽʚ ʤʘʶʪʴ ʜʝʱʦ ʛʽʨʰʠʡ ʞʠʪʪʻʚʠʡ ʩʪʘʥ (2-3 

ʙʘʣʠ), ʷʢ ʽ ʥʘʩʘʜʞʝʥʥʷ ʚʽʢʦʤ 40-50 ʨʦʢʽʚ. ʋ ʪʘʢʠʭ 

ʜʝʨʝʚ ʚʽʜʤʽʯʝʥʝ ʟʥʠʞʝʥʥʷ ʛʫʩʪʠʥʠ ʢʨʦʥʠ, ʘ ʪʘʢʦʞ 

ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʣʠʩʪʢʽʚ, ʧʦʰʢʦʜʞʝʥʠʭ ʭʣʦʨʦʟʘʤʠ, 

ʥʝʢʨʦʟʘʤʠ ʪʘ ʦʧʽʢʘʤʠ. ʋ ʦʢʨʝʤʠʭ ʝʢʟʝʤʧʣʷʨʽʚ ʤʘʻ 

ʤʽʩʮʝ ʫʪʚʦʨʝʥʥʷ ʢʦʨʝʥʝʚʦʾ ʧʦʨʦʩʪʽ ʚʥʘʩʣʽʜʦʢ ʤʝ-

ʭʘʥʽʯʥʠʭ ʫʰʢʦʜʞʝʥʴ ʩʪʦʚʙʫʨʽʚ ʜʝʨʝʚ ʘʙʦ ʚʩʠʭʘʥʥʷ 

ʩʢʝʣʝʪʥʠʭ ʛʽʣʦʢ ʫ ʢʨʦʥʽ. 

ʅʘʡʤʝʥʰ ʧʦʰʠʨʝʥʠʤʠ ʚ ʧʘʨʢʘʭ ʤʽʩʪʘ ʚʠʷʚʠ-

ʣʠʩʷ P. balsamifera ʽ P. tremula. ɼʝʨʝʚʘ ʮʠʭ ʚʠʜʽʚ 

ʟʨʦʩʪʘʶʪʴ ʫ ʚʠʛʣʷʜʽ ʩʦʣʽʪʝʨʽʚ ʪʘ ʤʘʶʪʴ ʚʽʢ 40ï50 ʪʘ 

25 ʨʦʢʽʚ ʚʽʜʧʦʚʽʜʥʦ. ɾʠʪʪʻʚʠʡ ʩʪʘʥ ʾʭ ʦʮʽʥʝʥʦ ʚ 1ï

2 ʙʘʣʠ. ʋ ʟʤʽʰʘʥʠʭ ʛʨʫʧʘʭ P. balsamifera 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʛʽʨʰʠʤ ʞʠʪʪʻʚʠʤ ʩʪʘʥʦʤ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʧʘʨʢʘʭ ʤ. ʂʨʠʚʠʡ ʈʽʛ ʜʦʤʽʥʫʶ-

ʯʠʤʠ ʻ P. nigra, P. italica ̔  P. bolleana, ʥʘ ʜʦʣʶ ʷʢʠʭ 

ʧʨʠʧʘʜʘʻ 61 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʪʦʧʦʣʴ ʫ ʧʘʨ-

ʢʘʭ. ʅʘʡʤʝʥʰʝ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʧʘʨʢʦʚʠʭ ʥʘʩʘʜʞʝʥ-

ʥʷʭ ʤʽʩʪʘ P. alba, P. balsamifera ʽ P. tremula. ɾʠʪ-

ʪʻʚʠʡ ʩʪʘʥ ʨʦʩʣʠʥ ʫ ʧʘʨʢʦʚʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʤʽʩʪʘ ʫ 

ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʟʘʜʦʚʽʣʴʥʠʡ. ɿʥʠʞʝʥʥʷ ʞʠʪ-

ʪʻʚʦʛʦ ʩʪʘʥʫ ʚʽʜʤʽʯʝʥʝ ʫ ʜʝʨʝʚ ʚʽʢʦʤ 40 ʽ ʙʽʣʴʰʝ 

ʨʦʢʽʚ ʽ ʥʘʡʯʘʩʪʽʰʝ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʟʘʛʘʣʴʥʦʤʫ 

ʦʩʣʘʙʣʝʥʥʽ ʜʝʨʝʚ, ʥʘʷʚʥʦʩʪʽ ʜʽʷʣʴʥʦʩʪʽ ʢʦʤʘʭ ʽ ʧʘ-

ʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʘ ʪʘʢʦʞ ï ʫ ʧʦʰʢʦʜʞʝʥʥʽ 

ʦʢʨʝʤʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʯʘʩʪʠʥ ʜʝʨʝʚʘ. ɼʝʨʝʚʘ ʫ 

ʛʨʫʧʦʚʠʭ ʧʦʩʘʜʢʘʭ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʢʨʘʱʠʤ ʩʪʘ-

ʥʦʤ, ʥʽʞ ʚ ʘʣʝʡʥʠʭ. ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʧʨʠʯʠʥ ʟʥʠ-

ʞʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʤʽʩʴʢʠʭ ʥʘʩʘʜʞʝʥʴ 

ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʟʙʫʜʥʠʢʠ ʭʚʦʨʦʙ ʽ ʝʥʪʦ-

ʤʦʰʢʽʜʥʠʢʠ, ʚ ʪʦʡ ʞʝ ʯʘʩ ʘʥʪʨʦʧʦʛʝʥʽ ʪʘ ʘʙʽʦʪʠʯʥʽ 

ʬʘʢʪʦʨʠ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʦʩʣʘʙʣʶʶʪʴ ʨʦʩ-

ʣʠʥʠ, ʧʽʜʚʠʱʫʶʯʠ ʾʭ ʫʨʘʟʣʠʚʽʩʪʴ ʧʘʪʦʛʝʥʘʤʠ ʪʘ 

ʰʢʽʜʥʠʢʘʤʠ. 

ʅʘ ʟʘʣʽʟʦʨʫʜʥʠʭ ʚʽʜʚʘʣʘʭ ï ʧʦʟʠʪʠʚʥʠʭ ʘʢʫʤʫ-

ʣʷʪʠʚʥʠʭ ʬʦʨʤʘʭ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʨʝʣʴʻʬʫ ʤʽʩʪʘ ï 

ʚʠʷʚʣʝʥʦ 7 ʚʠʜʽʚ ʨʦʜʫ Populus: P. italicʘ, P. bolle-

ana, P. deltoides, P. berolinensis, P. simoni̔ , P. trem-

ula, P. alba. ʉʝʨʝʜ ʨʝʢʫʣʴʪʠʚʘʮʽʡʥʠʭ ʥʘʩʘʜʞʝʥʴ 

ʧʨʝʜʩʪʘʚʣʝʥʽ P. simonii, P. bolleana, P. berolinensis 

ʪʘ P. tremula, ʚʽʢʦʤ ʧʦʥʘʜ 30 ʨʦʢʽʚ. ɼʣʷ ʜʝʨʝʚ ʮʠʭ 

ʚʠʜʽʚ ʚ ʫʤʦʚʘʭ ʚʽʜʚʘʣʽʚ ʟʥʘʯʥʦ ʟʥʠʞʝʥʠʡ ʚʽʢ 

ʙʽʦʣʦʛʽʯʥʦʛʦ ʩʪʘʨʽʥʥʷ, ʘ ʪʦʤʫ ʥʘ ʩʴʦʛʦʜʥʽ ʚʦʥʠ ʭʘ-

ʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʠʣʴʥʠʤ ʧʨʠʛʥʽʯʝʥʥʷʤ ʚ ʨʦʩʪʽ ʽ 

ʥʠʟʴʢʦʶ ʞʠʪʪʻʩʪʽʡʢʽʩʪʶ (ʪʘʙʣ. 2). 

ɺ ʥʠʥʽʰʥʽʡ ʯʘʩ ʥʘ ʟʘʣʽʟʦʨʫʜʥʠʭ ʚʽʜʚʘʣʘʭ ʽ 

ʢʘʨôʻʨʘʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʮʝʩ ʧʨʠʨʦʜʥʦʾ ʢʦʣʦʥʽʟʘʮʽʾ 

ʾʭ ʧʦʚʝʨʭʥʽ ʜʝʨʝʚʥʠʤʠ ʚʠʜʘʤʠ ʨʦʩʣʠʥ ʟʘ ʨʘʭʫʥʦʢ 

ʥʘʩʽʥʥʻʚʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ. ɺʠʜʠ ʨʦʜʫ Populus L. 

ʧʝʨʰʠʤʠ ʧʦʯʠʥʘʶʪʴ ʧʦʩʝʣʷʪʠʩʷ ʥʘ ʧʦʚʝʨʭʥʷʭ 

ʚʽʜʚʘʣʽʚ, ʦʜʨʘʟʫ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʾʭ ʚʽʜʩʠʧʢʠ. ʏʘ-

ʩʪʠʥʘ ʧʨʠʥʝʩʝʥʦʛʦ ʟ ʧʨʠʣʝʛʣʠʭ ʜʦ ʚʽʜʚʘʣʽʚ ʜʝʨʝʚ-

ʥʠʭ ʤʘʩʠʚʽʚ ʥʘʩʽʥʥʷ ʧʦʧʘʜʘʻ ʥʘ ʦʧʪʠʤʘʣʴʥʫ ʛʣʠ-

ʙʠʥʫ ʚ ʪʨʽʱʠʥʠ ʽ ʱʽʣʠʥʠ ʩʫʙʩʪʨʘʪʽʚ, ʧʦʢʨʠʚʘʻʪʴʩʷ 

ʜʨʽʙʥʦʟʝʤʦʤ ʽ ʧʨʦʨʦʩʪʘʻ, ʨʦʟʚʠʚʘʶʯʠ ʜʦʩʪʘʪʥʶ ʜʣʷ 

ʟʘʢʨʽʧʣʝʥʥʷ ʫ ʩʫʙʩʪʨʘʪʘʭ ʢʦʨʝʥʝʚʫ ʩʠʩʪʝʤʫ, ʘ ʧʦʪʽʤ 

ʽ ʥʘʜʟʝʤʥʫ ʯʘʩʪʠʥʫ [6; 7]. 

ʇʨʠʨʦʜʥʝ ʟʘʨʦʩʪʘʥʥʷ ʚʽʜʚʘʣʽʚ ï ʧʨʦʮʝʩ ʩʢʣʘʜ-

ʥʠʡ ʽ ʪʨʠʚʘʣʠʡ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʯʠʥʥʠʢʽʚ ʽ, ʚ 

ʧʝʨʰʫ ʯʝʨʛʫ, ʚʽʜ ʙʽʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʦʩʣʠʥ. 

ʈʦʩʣʠʥʠ ʘʥʝʤʦʭʦʨʥʦʛʦ ʪʠʧʫ ʟʘʚʜʷʢʠ ʧʝʚʥʠʤ ʧʨʠ-

ʩʪʦʩʫʚʘʥʥʷʤ ʜʦ ʨʦʟʩʝʣʝʥʥʷ ʨʦʟʥʦʩʷʪʴʩʷ ʚʽʪʨʦʤ ʥʘ 

ʧʦʨʦʜʥʽ ʚʽʜʚʘʣʠ, ʟʘʢʨʽʧʣʶʶʪʴʩʷ ʥʘ ʥʠʭ ʽ ʩʣʫʞʘʪʴ ʚ 

ʧʦʜʘʣʴʰʦʤʫ ʚʫʟʣʦʚʠʤʠ ʩʢʫʧʯʝʥʥʷʤʠ ʙʽʦʪʠ. 

ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʥʘ ʚʽʜʚʘʣʘʭ ʻ P. deltoi-

des ʽ ʈ. italica, ʷʢʽ ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʛʝʪʝʨʦʛʝʥʥʽʩʪʴ 

ˇʨʫʥʪʦʚʦʛʦ ʩʢʣʘʜʫ ʚʽʜʚʘʣʽʚ, ʟ ʙʽʣʴʰʦʶ ʘʙʦ ʤʝʥʰʦʶ 

ʘʢʪʠʚʥʽʩʪʶ ʧʦʰʠʨʶʶʪʴʩʷ ʧʦ ʚʩʽʡ ʧʦʚʝʨʭʥʽ ʪʝʭʥʦ-

ʛʝʥʥʠʭ ʥʦʚʦʫʪʚʦʨʝʥʴ ʟʘ ʨʘʭʫʥʦʢ ʘʢʪʠʚʥʦʛʦ ʫʪʚʦ-

ʨʝʥʥʷ ʢʦʨʝʥʝʚʠʭ ʧʘʨʦʩʪʢʽʚ. ʂʨʽʤ ʪʦʛʦ, ʚʧʨʦʜʦʚʞ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʫ ʪʦʧʦʣʴ ʚ ʫʤʦʚʘʭ ʚʽʜʚʘʣʽʚ 

ʟʤʽʥʶʶʪʴʩʷ ʧʨʦʮʝʩʠ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʽ ʟʨʦʩʪʘʻ 

ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʞʠʪʪʻʚʠʭ ʬʦʨʤ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʪʦ-

ʧʦʣʽ ʥʘ ʚʽʜʚʘʣʘʭ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʤʝʥʰʦʶ ʚʠʩʦ-

ʪʦʶ ʪʘ ʜʽʘʤʝʪʨʦʤ ʩʪʦʚʙʫʨʘ. ɾʠʪʪʻʚʠʡ ʩʪʘʥ ʾʭ ʥʠʞ-

ʯʠʡ, ʥʽʞ ʫ ʜʝʨʝʚ ʧʘʨʢʦʚʠʭ ʥʘʩʘʜʞʝʥʴ. ɺʽʜʧʦʚʽʜʥʦ 

ʜʦ ʮʴʦʛʦ ʫʧʦʚʽʣʴʥʝʥʥʷ ʨʦʩʪʫ ʪʘ ʥʘʷʚʥʽ ʦʟʥʘʢʠ 

ʩʪʘʨʽʥʥʷ ʫ ʪʦʧʦʣʴ ʚʽʜʤʽʯʝʥʦ ʫ ʙʽʣʴʰ ʨʘʥʥʴʦʤʫ ʚʽʮʽ 

ï 10ï15, ʘ ʽʥʦʜʽ ʽ 7 ʨʦʢʽʚ. 

P. italica ʟʨʦʩʪʘʻ ʥʘ ʨʽʟʥʠʭ ʜʽʣʷʥʢʘʭ ʚʽʜʚʘʣʽʚ, 

ʚʢʣʶʯʘʶʯʠ ʩʭʠʣʠ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʩʫʙʩʪʨʘʪʫ. ʎʝʡ 

ʚʠʜ ʧʨʦʷʚʣʷʻ ʥʘʡʙʽʣʴʰʫ ʚʝʛʝʪʘʪʠʚʥʫ ʨʫʭʣʠʚʽʩʪʴ ʩʝ-

ʨʝʜ ʪʦʧʦʣʴ. ɺʥʘʩʣʽʜʦʢ ʧʦʣʽʚʘʨʽʘʥʪʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ʚ 

ʭʦʜʽ ʦʥʪʦʤʦʨʬʦʛʝʥʝʟʫ P. italica ʚ ʜʦʨʦʩʣʦʤʫ ʩʪʘʥʽ 

ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʨʽʟʥʠʤʠ ʞʠʪʪʻʚʠʤʠ ʬʦʨ-

ʤʘʤʠ: ʦʜʥʦʩʪʦʚʙʫʨʥʝ ʜʝʨʝʚʦ, ʤʘʣʦ- ʽ ʙʘʛʘʪʦʩʪʦʚ-

ʙʫʨʥʝ ʜʝʨʝʚʦ, ʘʙʦ ʜʝʨʝʚʦ-ʢʫʱ, ʢʫʨʪʠʥʦʫʪʚʦʨʶʶʯʝ 

ʜʝʨʝʚʦ (ʨʠʩ. 1). 

ʊʘʙʣʠʮʷ 2 ï 

ɹʽʦʝʢʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʦʧʦʣʴ ʥʘ ʟʘʣʽʟʦʨʫʜʥʠʭ ʚʽʜʚʘʣʘʭ ʤ. ʂʨʠʚʠʡ ʈʽʛ 

ɺʠʜ ɺʠʩʦʪʘ, ʤ 
ɼʽʘʤʝʪʨ ʩʪʦ-

ʚʙʫʨʘ, ʩʤ 

ɿʤʽʥʘ ʞʠʪʪʻ-

ʚʦʾ ʬʦʨʤʠ 

ɾʠʪʪʻʚʠʡ 

ʩʪʘʥ, ʙʘʣ 

ʉʧʦʚʽʣʴ-

ʥʝʥʥʷ ʨʦʩʪʫ, 

ʨʦʢʽʚ 

Populus alba 3ï15 4ï12 +++ 1-2 15ï20 

Populus berolinensis 9ï12 14ï20 ï 3 25ï30 

Populus bolleana* 8ï12 3ï16 ï 2-3 20ï30 

Populus deltoides 8ï13 4ï23 + 2-3 10ï15 

Populus italica*  5ï12 9ï24 +++ 2-3 10ï20 

Populus simonii 5ï8 6ï12 ï 2-3 7ï10 

Populus tremula 3ï7 2ï11 +++ 1 10ï15 
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ʉʝʨʝʜ ʫʩʽʭ ʧʝʨʝʣʽʯʝʥʠʭ ʞʠʪʪʻʚʠʭ ʬʦʨʤ P. 

italica ʦʜʥʦʩʪʦʚʙʫʨʥʝ ʜʝʨʝʚʦ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʥʝ ʯʘ-

ʩʪʦ, ʚ ʦʩʥʦʚʥʦʤʫ ʮʝ ʜʝʨʝʚʘ ʥʘʩʽʥʥʻʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ 

ʥʘ ʩʢʝʣʴʥʠʭ ʩʭʠʣʘʭ ʩʪʘʨʠʭ ʚʽʜʚʘʣʽʚ ʚ ʤʽʩʮʷʭ ʟʤʠʚʫ 

ˇʨʫʥʪʫ ʚ ʧʦʛʣʠʙʣʝʥʥʷʭ. ʋ ʪʘʢʠʭ ʦʩʦʙʠʥ ʚʽʜʟʥʘʯʝʥʘ 

ʤʝʥʰʘ ʚʠʩʦʪʘ, ʛʘʙʽʪʫʩ ʢʨʦʥʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʦʩʣʠ-

ʥʘʤʠ ʤʽʩʴʢʠʭ ʪʘ ʧʨʠʨʦʜʥʠʭ ʥʘʩʘʜʞʝʥʴ. 

  
ʈʠʩʫʥʦʢ 1 ï ɾʠʪʪʻʚʘ ʬʦʨʤʘ ʙʘʛʘʪʦʩʪʦʚʙʫʨʥʦʛʦ ʜʝʨʝʚʘ P. italica ʥʘ ʚʽʜʚʘʣʘʭ 

 

ʆʢʨʝʤʽ ʦʩʦʙʠʥʠ P. italica ʚʥʘʩʣʽʜʦʢ ʬʦʨ-

ʤʫʚʘʥʥʷ ʦʨʪʦʪʨʦʧʥʠʭ ʧʘʛʦʥʽʚ ʟʽ ʩʧʣʷʯʠʭ ʙʨʫʥʴʦʢ 

ʧʨʠ ʦʩʥʦʚʽ ʛʦʣʦʚʥʦʛʦ ʩʪʦʚʙʫʨʘ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʥʘ 

ʤʘʣʦ- ʪʘ ʙʘʛʘʪʦʩʪʦʚʙʫʨʥʝ ʜʝʨʝʚʦ, ʘʙʦ ʜʝʨʝʚʦ-ʢʫʱ 

(ʨʠʩ. 2). ʄʘʣʦ- ʽ ʙʘʛʘʪʦʩʪʦʚʙʫʨʥʽ ʜʝʨʝʚʘ ʚʽʜʨʽʟʥʷ-

ʶʪʴʩʷ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʢʽʣʴʢʽʩʪʶ ʦʩʥʦʚʥʠʭ ʩʢʝʣʝʪ-

ʥʠʭ ʦʩʝʡ ʽ ʾʭʥʽʤʠ ʦʩʥʦʚʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʘ 

ʪʘʢʦʞ ʩʧʦʩʦʙʦʤ ʬʦʨʤʫʚʘʥʥʷ ʛʦʣʦʚʥʠʭ ʩʢʝʣʝʪʥʠʭ 

ʦʩʝʡ. ʄʘʣʦʩʪʦʚʙʫʨʥʽ ʬʦʨʤʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ 2-3 

ʙʣʠʟʴʢʠʭ ʟʘ ʜʽʘʤʝʪʨʦʤ ʩʪʦʚʙʫʨʽʚ, ʙʘʛʘʪʦʩʪʦʚʙʫʨʥʽʽ 

ï ʟ 7-11. ʋ ʧʝʨʽʦʜ ʨʘʥʥʴʦʛʦ ʨʦʟʚʠʪʢʫ ʮʽ ʧʘʛʦʥʠ ʧʨʦ-

ʭʦʜʷʪʴ ʪʽ ʞ ʦʥʪʦʛʝʥʝʪʠʯʥʽ ʩʪʘʥʠ, ʱʦ ʽ ʦʜʥʦʩʪʦʚ-

ʙʫʨʥʽ ʜʝʨʝʚʘ. ʂʨʽʤ ʪʦʛʦ, ʫʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʩʢʝʣʝʪʥʠʭ 

ʛʽʣʦʢ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʙʘʛʘʪʦʩʪʦʚʙʫʨʥʦʛʦ ʜʝʨʝʚʘ 

ʤʦʞʝ ʙʫʪʠ ʷʢ ʧʽʜʟʝʤʥʝ (ʢʩʠʣʦʨʠʟʦʤ), ʪʘʢ ʽ ʥʘʟʝʤʥʝ 

(ʩʧʣʷʯʽ ʙʨʫʥʴʢʠ). 

 

  
ʈʠʩʫʥʦʢ 2 ï ɺʪʦʨʠʥʥʽ ʦʨʪʦʪʨʦʧʥʽ ʧʘʛʦʥʠ ʥʘ ʧʣʘʛʽʦʪʨʦʧʥʦʤʫ ʢʦʨʝʥʽ P. italica 

 

ɺ ʧʨʦʮʝʩʽ ʨʦʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ ʢʦʨʝʥʝʚʠʭ ʧʘʛʦʥʽʚ 

P. italica ʥʘ ʚʽʜʚʘʣʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʜʽʣʷʥʢʠ ʢʦʨʝʥʷ ʥʘ ʙʘʛʘʪʦʨʽʯʥʝ ʟʜʝʨʝʚôʷʥʽʣʝ ʢʦʨʝʥʝ-

ʚʠʱʝ ï ʢʩʠʣʦʨʠʟʦʤ, ʫ ʷʢʦʤʫ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʧʦ-

ʞʠʚʥʽ ʨʝʯʦʚʠʥʠ ʪʘ ʚʦʜʘ (ʨʠʩ. 3). ʋ ʥʘʩʪʫʧʥʽ ʨʦʢʠ ʥʘ 

ʥʴʦʤʫ ʟʘʢʣʘʜʘʶʪʴʩʷ ʥʦʚʽ ʚʝʛʝʪʘʪʠʚʥʽ ʙʨʫʥʴʢʠ. ʋʤʦ-

ʚʘʤʠ ʫʪʚʦʨʝʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʛʽʧʦʛʝʦʛʝʥʥʠʭ ʢʦʨʝʥʝ-

ʚʠʱ ʥʘ ʚʽʜʚʘʣʘʭ ʻ ʨʠʭʣʽʩʪʴ ʩʫʙʩʪʨʘʪʫ, ʱʦ ʩʧʨʠʷʻ ʚʝ-

ʛʝʪʘʪʠʚʥʦʤʫ ʨʦʟʨʦʩʪʘʥʥʶ P. italica. ʊʘʢʦʞ ʧʝʚʥʫ 

ʨʦʣʴ ʚ ʽʥʪʝʥʩʠʚʥʦʤʫ ʫʪʚʦʨʝʥʥʽ ʢʦʨʝʥʝʚʠʭ ʧʘʨʦʩʪʢʽʚ 

ʚʽʜʽʛʨʘʻ ʧʦʩʪʽʡʥʝ ʪʨʘʚʤʫʚʘʥʥʷ ʛʦʩʪʨʦʶ ʧʦʨʦʜʦʶ 

ʪʦʥʢʦʛʦ ʧʦʚʝʨʭʥʝʚʦʛʦ ʢʦʨʽʥʥʷ ʚʥʘʩʣʽʜʦʢ ʨʝʛʫʣʷʨ-

ʥʠʭ ʚʠʙʫʭʦʚʠʭ ʨʦʙʽʪ ʚ ʢʘʨ'ʻʨʘʭ. 
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ʈʠʩʫʥʦʢ 3 ï ʈʦʟʛʘʣʫʞʝʥʠʡ ʢʩʠʣʦʨʠʟʦʤ P. italica ʫ ʨʠʭʣʦʤʫ ʩʫʙʩʪʨʘʪʽ ʚʽʜʚʘʣʫ 

 

ʇʨʠ ʚʝʛʝʪʘʪʠʚʥʦʤʫ ʨʦʟʨʦʩʪʘʥʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʩʠʣʦʨʠʟʦʤʽʚ ʪʘ ʧʨʠ ʫʪʚʦʨʝʥʥʽ ʢʦʨʝʥʝʚʠʭ ʧʘʨʦʩʪʢʽʚ 

ʫʪʚʦʨʶʻʪʴʩʷ ʙʘʛʘʪʦʩʪʦʚʙʫʨʥʝ ʜʝʨʝʚʦ ʟ ʜʠʬʫʟʥʦ ʧʦ-

ʰʠʨʝʥʠʤʠ ʧʦ ʧʣʦʱʽ ʩʪʦʚʙʫʨʘʤʠ ï ʢʫʨʪʠʥʦʫʪʚʦʨʶ-

ʶʯʝ ʜʝʨʝʚʦ (ʨʠʩ. 4). ʂʦʞʥʝ ʥʦʚʝ ʫʪʚʦʨʝʥʥʷ ʚ ʪʘʢʽʡ 

ʢʫʨʪʠʥʽ ʚʠʥʠʢʘʻ ʟ ʙʨʫʥʴʢʠ ʥʘ ʢʩʠʣʦʨʠʟʦʤʽ ʘʙʦ ʜʦ-

ʜʘʪʢʦʚʦʤʫ ʢʦʨʝʥʽ ʪʘ ʨʦʟʚʠʚʘʻʪʴʩʷ ʪʘʢ ʩʘʤʦ, ʷʢ ʽ ʦʩʦ-

ʙʠʥʘ ʥʘʩʽʥʥʻʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʚ ʤʝʞʘʭ 

ʪʘʢʦʾ ʢʦʣʦʥʽʾ ʦʜʥʦʯʘʩʥʦ ʽʩʥʫʶʪʴ ʽʥʜʠʚʽʜʠ ʨʽʟʥʦʛʦ 

ʚʽʢʦʚʦʛʦ ʩʪʘʥʫ ʪʘ ʘʙʩʦʣʶʪʥʦʛʦ ʚʽʢʫ.  

 
ʈʠʩʫʥʦʢ 4 ï ʂʫʨʪʠʥʦʫʪʚʦʨʶʶʯʝ ʜʝʨʝʚʦ P. italica ʥʘ ʤʝʞʽ ʚʽʜʚʘʣʫ ʽ ʢʘʨôʻʨʫ 

 

ɺʢʘʟʘʥʽ ʞʠʪʪʻʚʽ ʬʦʨʤʠ P. italica ʟʨʦʩʪʘʶʪʴ ʥʘ 

ʨʽʟʥʠʭ ʟʘ ʛʝʦʛʨʘʬʽʯʥʠʤ ʽ ʚʠʩʦʪʥʠʤ ʧʦʣʦʞʝʥʥʷʤ ʯʘ-

ʩʪʠʥʘʭ ʢʘʨôʻʨʽʚ, ʥʘ ʨʽʟʥʠʭ ʩʫʙʩʪʨʘʪʘʭ ʽ ʩʪʘʥʦʚʣʷʪʴ 

ʧʦʥʘʜ 90 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʜʝʨʝʚ, ʱʦ ʚʠ-

ʨʦʩʣʠ ʟ ʥʘʩʽʥʥʷ. ɺʽʢ ʥʘʡʩʪʘʨʽʰʠʭ ʤʘʪʝʨʠʥʩʴʢʠʭ 

ʦʩʦʙʠʥ ʩʪʘʥʦʚʠʪʴ 25-30 ʨʦʢʽʚ, ʚʠʩʦʪʘ ʚʘʨʽʶʚʘʣʘ ʚʽʜ 

11 ʜʦ 19 ʤ ʧʨʠ ʜʽʘʤʝʪʨʽ ʩʪʦʚʙʫʨʘ 26-34 ʩʤ. ʇʣʦʱʘ, 

ʟʘʡʥʷʪʘ ʢʦʨʝʥʝʚʠʤʠ ʧʘʨʦʩʪʢʘʤʠ ʢʫʨʪʠʥʦʫʪʚʦʨʶʶ-

ʯʦʛʦ ʜʝʨʝʚʘ, ʚʘʨʽʶʚʘʣʘ ʚʽʜ 25 ʜʦ 250 ʤĮ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʚʽʢʫ ʤʘʪʝʨʠʥʩʴʢʦʾ ʦʩʦʙʠʥʠ ʪʘ ʤʽʩʮʷ ʨʦʟʪʘʰʫ-

ʚʘʥʥʷ ʥʘ ʚʽʜʚʘʣʽ. ʂʽʣʴʢʽʩʪʴ ʢʦʨʝʥʝʚʠʭ ʧʘʨʦʩʪʢʽʚ ʫ 

ʦʩʦʙʠʥ P. italica ʥʝ ʟʘʚʞʜʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʣʦʱʽ ʢʫʨ-

ʪʠʥʠ ʽ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ. ʆʜʥʦʨʽʯʥʽ ʢʦ-

ʨʝʥʝʚʽ ʧʘʨʦʩʪʢʠ ʥʝʨʽʜʢʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʚʽʜʩʪʘʥʽ 15 

ʽ ʙʽʣʴʰʝ ʤ ʫʤʦʚʥʦ ʤʘʪʝʨʠʥʩʴʢʦʾ ʦʩʦʙʠʥʠ.  

ʋ ʤʦʣʦʜʠʭ ʦʩʦʙʠʥ, ʱʦ ʻ ʩʢʣʘʜʦʚʠʤʠ ʢʫʨʪʠʥʦ-

ʫʪʚʦʨʶʶʯʠʭ ʜʝʨʝʚ, ʢʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʧʦʚʝʨʭʥʝʚʘ, 

ʦʩʥʦʚʥʘ ʤʘʩʘ ʢʦʨʝʥʽʚ ʟʘʣʷʛʘʻ ʥʘ ʛʣʠʙʠʥʽ 5-12 ʩʤ. 

ʇʨʠ ʮʴʦʤʫ 1-5-ʨʽʯʥʘ ʧʦʨʦʩʣʴ ʪʘʢʦʛʦ ʜʝʨʝʚʘ, ʽ ʥʘʚʽʪʴ 

ʩʪʘʨʰʦʛʦ ʚʽʢʫ, ʱʝ ʥʝ ʬʦʨʤʫʻ ʚʣʘʩʥʫ ʢʦʨʝʥʝʚʫ ʩʠ-

ʩʪʝʤʫ, ʘ ʦʪʨʠʤʫʻ ʥʝʦʙʭʽʜʥʽ ʝʣʝʤʝʥʪʠ ʤʽʥʝʨʘʣʴʥʦʛʦ 

ʞʠʚʣʝʥʥʷ ʯʝʨʝʟ ʢʦʨʝʥʝʚʫ ʩʠʩʪʝʤʫ ʤʘʪʝʨʠʥʩʴʢʦʾ 

ʦʩʦʙʠʥʠ. 
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ʈʠʩʫʥʦʢ 5 ï ʌʦʨʤʫʚʘʥʥʷ ʢʫʨʪʠʥʦʫʪʚʦʨʶʶʯʦʛʦ ʜʝʨʝʚʘ P. italica: ɸ ï ʤʘʪʝʨʠʥʩʴʢʘ ʦʩʦʙʠʥʘ ʥʘʩʽʥʥʻʚʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ, BïD ï ʧʦʚôʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ ʽʥʜʠʚʽʜʠ ʫ ʩʢʣʘʜʽ ʢʫʨʪʠʥʦʫʪʚʦʨʶʶʯʦʛʦ ʜʝʨʝʚʘ 

 

ʌʦʨʤʫʚʘʥʥʷ ʞʠʪʪʻʚʦʾ ʬʦʨʤʠ ʢʫʨʪʠʥʦʫʪʚʦʨʶ-

ʶʯʦʛʦ ʜʝʨʝʚʘ ʟ ʥʘʷʚʥʽʩʪʶ ʢʩʠʣʦʨʠʟʦʤʽʚ ʚ ʘʥʘ-

ʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ ʨʘʥʽʰʝ ʦʧʠʩʘʥʦ ʪʘʢʦʞ ʜʣʷ P. alba 

[10]. ʂʽʣʴʢʽʩʪʴ ʢʫʨʪʠʥ ʮʴʦʛʦ ʚʠʜʫ ʤʝʥʰʘ, ʧʨʦʪʝ 

ʞʠʪʪʻʚʠʡ ʩʪʘʥ ʾʭ ʟʥʘʯʥʦ ʢʨʘʱʠʡ. ʂʦʞʥʘ ʦʢʨʝʤʦ 

ʚʟʷʪʘ ʢʫʨʪʠʥʘ ʪʦʧʦʣʽ ʙʽʣʦʾ ʙʽʣʴʰʘ ʟʘ ʧʣʦʱʝʶ ʽ, 

ʚʽʜʧʦʚʽʜʥʦ, ʚ ʾʾ ʩʢʣʘʜʽ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʧʘʛʦʥʽʚ, 

ʧʦʚôʷʟʘʥʠʭ ʤʽʞ ʩʦʙʦʶ. 

ɸʥʘʣʦʛʽʯʥʘ ʪʝʥʜʝʥʮʽʷ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʦ ʧʦ-

ʚʝʨʭʥʽ ʚʽʜʚʘʣʫ ʚʽʜʟʥʘʯʝʥʘ ʽ ʜʣʷ P. tremula, ʭʦʯʘ ʮʝʡ 

ʚʠʜ ʥʘ ʚʽʜʚʘʣʘʭ ʪʨʘʧʣʷʻʪʴʩʷ ʜʫʞʝ ʨʽʜʢʦ (ʨʠʩ. 5). 

ʂʫʨʪʠʥʠ ʡʦʛʦ ʥʝʚʝʣʠʢʽ ʟʘ ʧʣʦʱʝʶ ʪʘ ʢʽʣʴʢʽʩʪʶ 

ʩʢʣʘʜʦʚʠʭ, ʽ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʝ ʫʪʚʦʨʝʥʥʷ ʧʘʛʦʥʽʚ 

ʧʦʯʠʥʘʻʪʴʩʷ ʧʨʠ ʟʥʘʯʥʦʤʫ ʤʝʭʘʥʽʯʥʦʤʫ ʧʦʰʢʦʜ-

ʞʝʥʥʽ ʤʘʪʝʨʠʥʩʴʢʦʾ ʦʩʦʙʠʥʠ.

 

  
ʈʠʩʫʥʦʢ 5 ï P. tremula: ɸ ï ʯʘʩʪʠʥʘ ʢʫʨʪʠʥʦʫʪʚʦʨʶʶʯʦʛʦ ʜʝʨʝʚʘ, ɹ ï ʢʫʨʪʠʥʘ ʥʘ ʢʘʤʝʥʷʭ 

 

ɯʥʰʠʡ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʚʽʜʚʘʣʘʭ ʂʨʠ-

ʚʦʨʽʞʞʷ ʚʠʜ ï P. deltoides. ɸʣʝ ʟʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ 

ʥʘʩʽʥʥʻʚʦʛʦ ʧʦʩʝʣʝʥʥʷ ʥʘ ʪʝʭʥʦʛʝʥʥʠʭ ˇʨʫʥʪʘʭ ʚʽʥ 

ʷʚʥʦ ʧʦʩʪʫʧʘʻʪʴʩʷ P. italica. ʂʨʽʤ ʪʦʛʦ, ʮʝʡ ʚʠʜ ʫ 

ʩʢʣʘʜʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʥʠʟʴʢʦʶ ʝʢʦʣʦʛʽʯʥʦʶ ʩʪʽʡʢʽʩʪʶ, ʬʦʨʤʫʶʯʠ ʰʣʷ-

ʭʦʤ ʥʘʜʟʝʤʥʦʛʦ ʛʘʣʫʞʝʥʥʷ ʦʩʝʡ ʥʠʟʴʢʦʰʪʘʤʙʦʚʝ 

ʜʝʨʝʚʦ ʘʙʦ ʯʘʩʪʽʰʝ ʜʝʨʝʚʦ-ʢʫʱ ʟʽ ʟʨʽʜʞʝʥʦʶ, ʯʘʩʪ-

ʢʦʚʦ ʚʩʠʭʘʶʯʦʶ ʢʨʦʥʦʶ ʽ ʭʘʨʘʢʪʝʨʥʠʤ ʜʨʽʙʥʠʤ ʣʠ-

ʩʪʷʤ. ɾʠʪʪʻʚʘ ʬʦʨʤʘ ʙʘʛʘʪʦʩʪʦʚʙʫʨʥʦʛʦ ʜʝʨʝʚʘ 

ʫʪʚʦʨʶʻʪʴʩʷ ʣʠʰʝ ʟʘ ʨʘʭʫʥʦʢ ʙʽʯʥʠʭ ʧʘʛʦʥʽʚ, ʷʢʽ ʫ 

ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʙʘʟʘʣʴʥʽʡ ʯʘʩʪʠʥʽ 

ʛʦʣʦʚʥʦʛʦ ʩʪʦʚʙʫʨʘ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʫʤʦʚʘʭ ʚʽʜʚʘʣʽʚ ʪʦʧʦʣʽ ʭʘʨʘʢ-

ʪʝʨʠʟʫʶʪʴʩʷ ʥʠʞʯʠʤ ʙʘʣʦʤ ʞʠʪʪʻʚʦʛʦ ʩʪʘʥʫ ʪʘ ʟʘ-

ʛʘʣʴʥʦʶ ʪʨʠʚʘʣʽʩʪʶ ʞʠʪʪʷ. ɿʘ ʨʘʭʫʥʦʢ ʱʦʨʽʯʥʦʛʦ 

ʫʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʚʝʛʝʪʘʪʠʚʥʠʭ ʧʘʨʦʩʪʢʽʚ ʪʦʧʦʣʽ 

ʧʦʩʪʽʡʥʦ ʟʙʽʣʴʰʫʶʪʴ ʩʚʦʻ ʬʽʪʦʛʝʥʥʝ ʧʦʣʝ, ʚʠʚʦ-

ʜʷʯʠ ʡʦʛʦ ʜʘʣʝʢʦ ʟʘ ʤʝʞʽ ʧʨʦʝʢʮʽʾ ʢʨʦʥʠ. ʎʝ ʪʠʧʦʚʘ 

ʘʜʘʧʪʠʚʥʦ-ʧʨʠʩʪʦʩʫʚʘʣʴʥʘ ʨʝʘʢʮʽʷ ʪʦʧʦʣʴ ʥʘ ʝʢʩ-

ʪʨʝʤʘʣʴʥʽ ʫʤʦʚʠ ʟʨʦʩʪʘʥʥʷ ʥʘ ʚʽʜʚʘʣʘʭ. ɺ ʮʽʣʦʤʫ ʞ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʦʩʪʫ ʨʦʩʣʠʥ, 

ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷʤ ʾʭ ʛʘʙʽʪʫʩʫ, ʚ ʪʦʡ 

ʯʘʩ ʷʢ ʟʘ ʨʘʭʫʥʦʢ ʱʦʨʽʯʥʦʛʦ ʫʪʚʦʨʝʥʥʷ ʢʦʨʝʥʝʚʠʭ 

ʧʘʨʦʩʪʢʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʱʦʨʽʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱʽ 

ʧʦʢʨʠʪʪʷ ʪʘ ʟʘʛʘʣʴʥʦʾ ʘʩʠʤʽʣʷʮʽʡʥʦʾ ʧʦʚʝʨʭʥʽ ʢʦʞ-

ʥʦʛʦ ʩʢʣʘʜʥʦʛʦ ʽʥʜʠʚʽʜʘ. ɺ ʤʽʩʴʢʠʭ ʧʘʨʢʘʭ ʪʦʧʦʣʽ 

ʤʘʶʪʴ ʚʠʱʠʡ ʙʘʣ ʞʠʪʪʻʚʦʛʦ ʩʪʘʥʫ, ʥʽʞ ʥʘ ʚʽʜʚʘʣʘʭ, 

ʽ ʧʨʦʷʚʣʷʶʪʴ ʥʠʟʴʢʫ ʚʝʛʝʪʘʪʠʚʥʫ ʨʫʭʣʠʚʽʩʪʴ, ʥʝ 

ʚʽʜʨʽʟʥʷʶʯʠʩʴ ʨʽʟʥʦʤʘʥʽʪʪʷʤ ʞʠʪʪʻʚʠʭ ʬʦʨʤ. 
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