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               ɸʥʥʦʪʘʮʠʷ: ʇʨʝʜʣʦʞʝʥ ʩʧʦʩʦʙ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʜʠʥʘʤʠʢʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʡ ʵʢʦʩʠ-

ʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʧʦʩʪʨʦʝʥʠʷ ʤʫʣʴʪʠʬʨʘʢʪʘʣʴʥʳʭ ʤʦʜʝʣʝʡ, ʫʯʠʪʳʚʘʶʱʠʭ ʤʥʦʛʦʫʨʦʚʥʝʚʦʩʪʴ ʝʝ ʙʠʦʨʘʟʥʦʦʙʨʘ-

ʟʠʷ. ʀʥʪʝʛʨʘʣʴʥʳʡ ʦʪʢʣʠʢ ʵʢʦʩʠʩʪʝʤʳ ʥʘ ʫʧʨʘʚʣʷʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʝʜʣʦʞʝʥʦ ʦʮʝʥʠʚʘʪʴ ʧʫʪʝʤ ʥʘʣʦʞʝʥʠʷ 

ʝʝ ʤʫʣʴʪʠʬʨʘʢʪʘʣʴʥʦʛʦ ʦʙʨʘʟʘ ʥʘ ʚʳʜʝʣʝʥʥʳʝ ʬʦʨʤʳ ʢʨʠʪʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʦʪʚʝʯʘʶʱʠʤ ʧʨʝʜʝʣʘʤ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʵʢʦʩʠʩʪʝʤʳ. 
 

Abstract: a method of modeling and analysis of ecosystem dynamics based on the construction of multi-fractal 

models that take into account the multilevel nature of its biodiversity is proposed. The integral response of the ecosys-

tem to control actions is proposed to be estimated by applying its multifractal image to the selected forms of critical 

organization that meet the limits of ecosystem structure restoration. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʭʥʦ-ʧʨʠʨʦʜʥʳʝ ʧʨʦʮʝʩʩʳ, ʤʫʣʴʪʠʬʨʘʢʪʘʣʴʥʘʷ ʜʠʥʘʤʠʢʘ, ʢʦʨʨʝʢʮʠʷ ʘʣʴʛʦʮʝʥʦʟʘ, 

ʫʧʨʘʚʣʷʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ. 
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ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʨʝʘʙʠʣʠʪʘʮʠʷ ʤʝʪʦʜʦʤ ʢʦʨʨʝʢʮʠʠ ʘʣʴʛʦʮʝʥʦʟʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʝʡʩʪʚʠʷ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʫʣʫʯʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʦʡ ʵʢʦʩʠʩʪʝʤʳ, ʠ ʚʭʦʜʠʪ ʚ ʢʦʤʧʣʝʢʩʥʳʝ ʤʝʨr ʵʢʦʣʦ-

ʛʠʯʝʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʫʣʫʯʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʚʦʜʦʝʤʘ, ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʚʦ-

ʜʳ ʠ ʫʚʝʣʠʯʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʛʠʜʨʦʙʠʦʥʪʦʚ [9,10,11,14]. 

ʅʘʠʙʦʣʝʝ ʦʱʫʪʠʤʳʤʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʧʦʚʳʰʝʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ 

ʥʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ: ʠʟʤʝʥʝʥʠʝ ʫʩʣʦʚʠʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʛʠʜʨʦʙʠʦʥʪʦʚ, 

ʠʟʤʝʥʝʥʠʝ ʢʘʯʝʩʪʚʘ ʚʦʜʳ, ʩʦʟʜʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ 

ʚ ʟʘʩʪʦʡʥʳʭ ʟʦʥʘʭ ʠ ʠʟʙʳʪʦʯʥʦʝ ʨʘʟʚʠʪʠʝ ʩʠʥʝʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʧʦʧʘʜʘʥʠʶ ʚ 

ʚʦʜʫ ʮʠʘʥʦʪʦʢʩʠʥʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʝʨʴʝʟʥʫʶ ʫʛʨʦʟʫ ʟʜʦʨʦʚʴʶ ʣʶʜʝʡ [14,17].  

ʇʨʝʜʧʦʩʳʣʢʘ ʢ ʟʘʧʫʩʢʫ ʤʝʭʘʥʠʟʤʘ ʮʚʝʪʝʥʠʷ ʚʦʜʦʝʤʘ - ʧʦʩʪʫʧʣʝʥʠʝ ʚ ʥʝʛʦ ʪʷʞʝʣʳʭ ʤʝʪʘʣ-

ʣʦʚ (ʞʝʣʝʟʘ, ʤʘʨʛʘʥʮʘ), ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʬʦʨʤ ʘʟʦʪʘ ï ʢʣʘʩʩʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ ʪʝʭ-
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ʥʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʭʫʜʰʘʶʪʩʷ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʠ ʚʦʜʳ, ʩʥʠʞʘʝʪʩʷ ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʚʦʜʦʝʤʘ [8]. 

ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʨʝʘʙʠʣʠʪʘʮʠʷ ʤʝʪʦʜʦʤ ʢʦʨʨʝʢʮʠʠ ʘʣʴʛʦʮʝʥʦʟʘ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʟʘ ʥʝ-

ʩʢʦʣʴʢʦ ʣʝʪ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʠʩʯʝʟʘʶʪ ʢʦʣʦʥʠʠ ʩʠʥʝʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ, ʫʣʫʯʰʘʝʪʩʷ ʩʪʨʫʢʪʫʨʘ 

ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʚ ʩʠʣʫ ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʦ-

ʩʪʦʷʥʠʷ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʜʦ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, [3, 26].  

ʇʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʚʦʜʦʭʨʘʥʠʣʠʱ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʢʦʨ-

ʨʝʢʮʠʠ ʘʣʴʛʦʮʝʥʦʟʘ ʪʨʝʙʫʝʪ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʡ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʚ ʭʦʜʝ ʝʛʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʝʞʝʛʦʜʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʢʘʢ ʧʦ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤ, ʪʘʢ ʠ ʧʦ ʮʝʥʦʪʠʯʝ-

ʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ. ʆʜʥʘʢʦ ʧʨʠʤʝʥʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʨʘʢʪʠʢ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʠʥʜʝʢʩʘʭ ʢʘʯʝʩʪʚʘ 

ʚʦʜʳ, ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʢ ʇɼʂ, ʥʝ ʧʦʟʚʦʣʷʝʪ ʥʘʧʨʷʤʫʶ ʦʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦ-

ʣʦʛʠʠ ʥʘ ʫʨʦʚʥʝ ʩʪʨʫʢʪʫʨʳ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ.  

ʕʪʦ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʚ ʫʩʣʦʚʠʷʭ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʠʢʠ ʬʨʘʢʪʘʣʴʥʦʡ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠ-

ʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʜʠʥʘʤʠʢʫ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʢʘʢ ʥʘ ʫʨʦʚʥʝ 

ʩʪʨʫʢʪʫʨʳ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʪʘʢ ʠ ʥʘ ʫʨʦʚʥʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ.  

 

 
ʈʠʩ. 1 ï ʪʦʯʢʠ ʘʣʴʛʦʣʠʟʘʮʠʠ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʄʘʪʳʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

 

                                                          ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 

 

ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʨʝʘʙʠʣʠʪʘʮʠʷ ʤʝʪʦʜʦʤ ʢʦʨʨʝʢʮʠʠ ʘʣʴʛʦʮʝʥʦʟʘ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʄʘʪʳʨʩʢʦʤ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʷʚʣʷʶʱʠʤʩʷ ʩʘʤʦʤ ʢʨʫʧʥʦʤ ʚʦʜʥʦʤ ʦʙʲʝʢʪʝ ʃʠʧʝʮʢʦʡ ʦʙʣʘʩʪʠ [4] (ʨʠʩ. 1).  
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