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ɺʝʭʥʠʢ ɺ. ɸ., ɺʝʭʥʠʢ ɺ. ʇ. 

ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʨʘʟʤʥʦʞʝʥʠʷ ʜʝʥʜʨʦʬʠʣʴʥʳʭ ʛʨʳʟʫʥʦʚ ʠ ʧʠʢʦʚ 

ʦʙʠʣʠʷ ʨʝʩʫʨʩʦʚ 97 

ɺʦʨʦʙʴʝʚʘ ʀ. ɻ., ɹʘʙʠʥʘ ʊ. ɺ. 

ʇʘʫʢʠ (Arachnida, Aranei) ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ 

çɹʦʣʴʰʘʷ ʂʦʢʰʘʛʘè ʈʝʩʧʫʙʣʠʢʠ ʄʘʨʠʡ-ʕʣ 106 

ɻʣʘʟʳʨʠʥʘ ʄ. ɸ., ʃʫʢʠʥʘ ʅ. ɺ., ʌʠʣʠʤʦʥʦʚʘ ɽ. ʀ. 

Orthilia secunda ʥʘ ʥʘʨʫʰʝʥʥʳʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʟʝʤʣʷʭ (ʉʨʝʜʥʠʡ 

ʋʨʘʣ) 110 

ɻʦʨʙʫʥʦʚʘ ɺ. ɼ., ʄʝʥʴʰʠʢʦʚ ʉ. ʃ. 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʣʠʩʪʴʝʚ ʙʝʨʝʟʳ ʠ ʞʠʟʥʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʙʝʨʝʟʦʚʳʭ 

ʜʨʝʚʦʩʪʦʝʚ ʚ ʛʨʘʜʠʝʥʪʝ ʘʵʨʦʪʝʭʥʦʛʝʥʥʳʭ ʚʳʙʨʦʩʦʚ ʆɸʆ 

çʂʘʨʘʙʘʰʤʝʜʴè 119 

ɻʦʨʜʠʝʥʢʦ ʊ. ɸ., ʉʫʭʦʜʦʣʴʩʢʘʷ ʈ. ɸ., ɺʘʚʠʣʦʚ ɼ. ʅ., ɹʘʢʠʥ ʆ. ɺ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ 

(Oligochaeta, Lumbricidae) ʚ ɺʦʣʞʩʢʦ-ʂʘʤʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ 122 

ɻʨʠʛʦʨʢʠʥʘ ɽ. ɹ, ʆʣʝʥʝʚ ɻ. ɺ., ɻʠʟʫʣʣʠʥʘ ʆ. ʈ. 
ɿʘʩʫʭʘ ï ʢʦʥʪʨʘʩʪʥʳʡ ʬʦʥ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʧʫʣʷʮʠʦʥʥʳʭ 

ʘʜʘʧʪʘʮʠʡ 129 

ɻʨʠʮʝʥʢʦ ɺ. ɺ. 

ʅʠʢʦʣʘʡ ɺʘʩʠʣʴʝʚʠʯ ʚ ɼʘʛʝʩʪʘʥʝ 134 

ɻʨʠʮʝʥʢʦ ɺ. ɺ. 

ɾʫʢʠ ʣʠʩʪʦʝʜʳ (Coleoptera: Chrysomelidae) ʢʘʢ ʦʙʲʝʢʪʳ ʥʘʫʯʥʳʭ ʠ 

ʫʯʝʙʥʳʭ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 141 

ɻʨʫʜʘʥʦʚʘ ʇ. ɺ., ʂʦʨʯʠʢʦʚ ɽ. ʉ. 

ʆʥʪʦʛʝʥʝʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʮʝʥʦʧʦʧʫʣʷʮʠʡ Lactuca quercina L. ʚ 

ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ 147 

ɻʫʜʦʚʩʢʠʭ ʖ. ɺ., ɹʫʰʫʝʚʘ ʖ. ʆ., ɽʛʦʰʠʥʘ ʊ. ʃ., ʃʫʛʠʥʠʥʘ ɽ. ɸ., 

ʉʦʨʦʢʠʥʘ ɸ. ɸ., ʗʨʦʩʣʘʚʮʝʚ ɸ. ɺ. 

ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ Cypripedium calceolus L. ʥʘ ʩʢʣʦʥʘʭ 

ʧʦʜʧʦʡʤʝʥʥʳʭ ʪʝʨʨʘʩ ʨ. ɺʷʪʢʘ 156 

ɼʘʚʣʘʪʦʚ ɸʙʜʫʣʣʦ 

ʆ ʩʦʩʪʦʷʥʠʠ ʧʦʧʫʣʷʮʠʠ ʙʠʦʪʳ  Biota orientalis Endl. ʚ ʨʝʟʝʨʚʘʪʝ 

çʈʘʤʠʪè ʶʞʥʦʛʦ ʩʢʣʦʥʘ ɻʠʩʩʘʨʩʢʦʛʦ ʭʨʝʙʪʘ 163 

ɼʫʧʘʣ ʊ. ɸ. 

ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʩʪʨʫʢʪʫʨʘ ʧʦʧʫʣʷʮʠʠ ʧʦʣʝʚʢʠ-ʵʢʦʥʦʤʢʠ 

(Alexandromys oeconomus Pall.) ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʘʨʝʘʣʘ 170 

ɽʛʦʨʦʚʘ ʅ. ʖ., ʉʫʣʝʡʤʘʥʦʚʘ ɺ. ʅ. 

ʇʦʧʫʣʷʮʠʦʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ Iris sibirica (Iridaceae) ʚ ʩʦʦʙʱʝʩʪʚʘʭ 

ʣʫʛʦʚ ʥʠʞʥʝʛʦ ʪʝʯʝʥʠʷ ʨʝʢʠ ɺʷʪʢʘ 175 

ɽʨʤʘʢʦʚʘ ʄ. ɺ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʤʦʣʦʜʥʷʢʦʚ ʩʦʩʥʳ ʉʨʝʜʥʝʛʦ ʋʨʘʣʘ 179 

ɽʬʨʝʤʦʚʘ ɸ. ɺ., ʐʘʜʨʠʥʘ ɽ. ɻ., ɸʣʝʢʩʝʝʚ ʀ. ʊ. 

ʈʝʧʨʦʜʫʢʪʠʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʦʧʫʣʷʮʠʠ ʩʝʨʦʡ ʢʨʳʩʳ Rattus norvegicus 

(Berkenhout, 1769) ʚ ʫʩʣʦʚʠʷʭ ʩʝʚʝʨʥʦʛʦ ʛʦʨʦʜʘ 184 
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ɾʫʡʢʦʚʘ ʊ. ɺ. 

ɺʣʘʜʠʤʠʨ ʀʚʘʥʦʚʠʯ ʉʤʠʨʥʦʚ: ʨʦʣʴ ʨʫʢʦʚʦʜʠʪʝʣʷ ʅʠʞʥʝʪʘʛʠʣʴʩʢʦʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʦʮʠʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʘʢʘʜʝʤʠʠ ʚ ʨʘʟʚʠʪʠʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʋʨʘʣʝ 189 

ɾʫʢʦʚʘ ʆ. ɺ. 

ʆʥʪʦʛʝʥʝʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʠʥʚʘʟʠʦʥʥʳʭ ʮʝʥʦʧʦʧʫʣʷʮʠʡ Lupinus 

polyphyllus Lindl 201 

ʀʙʨʦʛʠʤʦʚʘ ʇ. ʂ., ʏʝʨʥʠʛʦʚʘ ʇ. ʀ., ʐʤʘʢʦʚ ʇ. ʌ., ʉʚʠʥʠʥ ɸ. ʆ. 

ʇʝʨʚʳʡ ʩʣʫʯʘʡ ʜʝʪʝʢʮʠʠ ʨʘʥʘʚʠʨʫʩʘ ʚ ʧʦʧʫʣʷʮʠʷʭ ʨʳʙ ʚ ʈʦʩʩʠʠ 205 

ʀʧʘʪʦʚ ɸ. ɺ. 

ʏʠʩʣʝʥʦʩʪʴ ʠ ʛʨʫʧʧʦʚʦʡ ʩʦʩʪʘʚ ʧʦʯʚʝʥʥʳʭ ʤʠʢʨʦʘʨʪʨʦʧʦʜ ʣʝʩʦʧʘʨʢʘ 

çʉʦʩʥʦʚʘʷ ʨʦʱʘè ʠ ɻʇɿ çɹʦʣʴʰʘʷ ʂʦʢʰʘʛʘè 210 

ʀʰʤʫʨʘʪʦʚʘ ʄ. ʄ., ʀʰʙʠʨʜʠʥ ɸ. ʈ. 

ɿʘʚʠʩʠʤʦʩʪʴ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ Primula macrocalyx 

Bunge ʦʪ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʨʝʞʠʤʘ 214 

ʂʘʨʠʤʟʦʜʘ ɸ. ʀ., ɹʦʙʦʢʘʣʦʥʦʚ ɼ. ʄ. 

ʉʦʭʨʘʥʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʚ ʈʝʩʧʫʙʣʠʢʝ 

ʊʘʜʞʠʢʠʩʪʘʥ 222 

ʂʦʚʘʣʝʚʘ ʊ. ɸ., ɿʘʟʥʦʙʠʥʘ ʅ. ʀ. 

ʈʦʣʴ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ ʫʛʣʝʨʦʜʥʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʠ 

ʫʨʙʦʵʢʦʩʠʩʪʝʤʳ (ʥʘ ʧʨʠʤʝʨʝ ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ) 225 

ʂʦʟʳʨʝʚʘ ʉ. ɺ., ʆʩʤʘʥʦʚʘ ɻ. ʆ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʢʩʧʦʟʠʮʠʡ ʇʦʧʫʣʷʮʠʦʥʥʦ-ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʫʟʝʷ 

ʠ ʵʢʩʧʦʥʘʪʦʚ ʆʥʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʛʝʨʙʘʨʠ̫  ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ 

ʧʨʦʮʝʩʩʝ 232 

ʂʨʦʧʘʯʝʚʘ ʖ. ʕ., ʂʰʥʷʩʝʚ ʀ. ɸ., ʉʤʠʨʥʦʚ ʅ. ɻ. 

ʋʩʧʝʭ ʨʘʭʤʥʦʞʝʥʠʷ ʙʦʨʦʜʘʪʦʡ ʥʝʷʩʳʪʠ (Strix nebulosa) ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʣʦʪʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʥʘ 

ʉʨʝʜʥʝʤ ʋʨʘʣʝ 236 

ʂʫʜʨʷʚʮʝʚ ʇ. ʇ., ɻʠʣʝʚ ɸ. ɺ.  

ʇʝʨʚʠʯʥʘʷ ʦʮʝʥʢʘ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʩʩʫʨʠʡʩʢʦʛʦ 

ʧʦʣʠʛʨʘʬʘ ʚ ʶʞʥʦʫʨʘʣʴʩʢʦʤ ʦʯʘʛʝ ʠʥʚʘʟʠʠ 242 

ʂʫʟʥʝʮʦʚ ʗ. ʆ. 

ʄʦʥʠʪʦʨʠʥʛ ʩʫʙʧʦʧʫʣʷʮʠʠ ʙʨʦʜʷʯʠʭ ʩʦʙʘʢ ʆʢʪʷʙʨʴʩʢʦʛʦ ʨʘʡʦʥʘ 

ʛʦʨʦʜʘ ʅʦʚʦʩʠʙʠʨʩʢ 245 

ʂʫʣʠʢʦʚ ʉ. ʅ., ʉʝʟʝʤʦʚʘ ɺ. ɺ., ʊʨʠʩʪʘʥ ɺ. ɽ. 

ʕʭʦ ʩʪʫʜʝʥʯʝʩʢʠʭ ʣʝʪ 248 

ʂʰʥʷʩʝʚ ʀ. ɸ. 

ɼʠʥʘʤʠʢʘ ʧʦʧʫʣʷʮʠʡ: ʥʝʩʪʘʮʠʦʥʘʨʥʦʩʪʴ ʠ ʥʝʣʠʥʝʡʥʦʩʪʴ, ʭʘʦʩ ʠ 

ʘʥʪʠʭʘʦʩ, ʮʠʢʣʳ ʠ ʩʠʥʭʨʦʥʠʟʘʮʠʷ 252 

ʃʫʢʴʷʥʦʚʘ ʃ. ɽ., ʋʭʦʚʘ ʅ. ʃ., ɻʦʨʦʜʠʣʦʚʘ ʖ. ɺ. 

ʆʙʠʣʠʝ ʤʘʣʦʡ ʙʫʨʦʟʫʙʢʠ (Sorex minitus L., 1766) ʠ ʥʘʧʦʯʚʝʥʥʳʭ 

ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʚ ʦʪʣʠʯʘʶʱʠʭʩʷ ʙʠʦʪʦʧʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ 

ʟʘʧʦʚʝʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʉʨʝʜʥʝʛʦ ʋʨʘʣʘ 257 
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ʄʘʤʠʥʘ ɺ. ʇ. 

ʈʝʧʨʦʜʫʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʤ 

ʤʦʥʠʪʦʨʠʥʛʝ 264 

ʄʘʮʢʘʣʦ ʃ. ʃ., ʅʦʚʠʢʦʚ ɽ. ɸ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʫʩʪʦʡʯʠʚʳʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʯʝʨʪ 

ʫʟʢʦʯʝʨʝʧʥʳʭ ʧʦʣʝʚʦʢ ʧʨʠ ʨʘʟʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ 268 
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ɺʄɽʉʊʆ ʇʈɽɼʀʉʃʆɺʀʗ 

çʅɸ ɺʉʊʈɽʏʋ XIII ɺʉɽʈʆʉʉʀʁʉʂʆʄʋ ʇʆʇʋʃʗʎʀʆʅʅʆʄʋ 

ʉɽʄʀʅɸʈʋ 

ʉ ʄɽɾɼʋʅɸʈʆɼʅʓʄ ʋʏɸʉʊʀɽʄ ʇɸʄʗʊʀ ʅ. ɺ. ɻʃʆʊʆɺɸ 

(ʂ 85-ʃɽʊʀʖ ʉʆ ɼʅʗ ʈʆɾɼɽʅʀʗ)è 

 

ʆʎʀʌʈʆɺʂɸ ʇʋɹʃʀʂɸʎʀʁ ʅʀʂʆʃɸʗ ɺɸʉʀʃʔɽɺʀʏɸ ɻʃʆʊʆɺɸ, 

ʇʋɹʃʀʂɸʎʀʁ ʆ ʅɽʄ ʀ ʄɸʊɽʈʀɸʃʆɺ ɺʉɽʈʆʉʉʀʁʉʂʀʍ 

ʇʆʇʋʃʗʎʀʆʅʅʓʍ ʉɽʄʀʅɸʈʆɺ, ɺʓʇʆʃʅɽʅʅɸʗ ʅɸ ʉɸʁʊɽ 

ʀʕʈʠɾ ʋʨʆ ʈɸʅ 
 

ɻʨʝʙʝʥʥʠʢʦʚ ʄ. ɽ. 

ʀʥʩʪʠʪʫʪ ʵʢʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ ʋʨʆ ʈɸʅ 

ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ, ʈʦʩʩʠʷ 
 

ʅʠʢʦʣʘʶ ɺʘʩʠʣʴʝʚʠʯʫ ɻʣʦʪʦʚʫ ʧʦʩʚʷʱʝʥʦ ʥʝʩʢʦʣʴʢʦ ʨʘʟʜʝʣʦʚ ʩʘʡʪʘ 

ʀʥʩʪʠʪʫʪʘ ʵʢʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ ʋʨʆ ʈɸʅ. ʊʘʢ ʚ ʨʘʟʜʝʣʝ çʀʩʪʦʨʠʷ 

ʀʥʩʪʠʪʫʪʘè ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʤʦʨʠʘʣʴʥʳʝ ʩʪʨʘʥʠʮʳ çɺ ʀʥʩʪʠʪʫʪʝ ʚ ʨʘʟʥʦʝ 

ʚʨʝʤʷ ʨʘʙʦʪʘʣʠè ʩʦʪʨʫʜʥʠʢʦʚ. ɺ 2016 ʛ. ʪʘʤ ʩʦʟʜʘʥʘ ʠ ʤʝʤʦʨʠʘʣʴʥʘʷ ʩʪʨʘʥʠʮʘ 

çɻʣʦʪʦʚ ʅʠʢʦʣʘʡ ɺʘʩʠʣʴʝʚʠʯè (https://ipae.uran.ru/memorial/n.v.glotov) ʩ 

ʢʨʘʪʢʦʡ ʙʠʦʛʨʘʬʠʯʝʩʢʦʡ ʩʧʨʘʚʢʦʡ. ʉ ʵʪʦʡ ʩʪʨʘʥʠʮʳ ʝʩʪʴ ʩʩʳʣʢʠ ʥʘ ʜʨʫʛʠʝ 

ʨʘʟʜʝʣʳ: çʇʫʙʣʠʢʘʮʠʠ ʦ ʅ. ɺ. ɻʣʦʪʦʚʝè, çʇʫʙʣʠʢʘʮʠʠ ʅ. ɺ. ɻʣʦʪʦʚʘè, 

çɺʩʝʨʦʩʩʠʡʩʢʠʝ ʧʦʧʫʣʷʮʠʦʥʥʳʝ ʩʝʤʠʥʘʨʳè, ʘ ʪʘʢʞʝ ʥʘ ʩʦʟʜʘʥʥʫʶ ʚ 2021 ʛ. 

ʧʘʤʷʪʥʫʶ ʩʪʨʘʥʠʮʫ (https://ipae.uran.ru/memorial/n.v.glotov/article çʇʘʤʷʪʠ 

ʅʠʢʦʣʘʷ ɺʘʩʠʣʴʝʚʠʯʘ ɻʣʦʪʦʚʘè). ʅʘ ʧʦʩʣʝʜʥʝʡ ʧʨʠʚʝʜʝʥʘ ʙʠʦʛʨʘʬʠʷ ʅʠʢʦʣʘʷ 

ɺʘʩʠʣʴʝʚʠʯʘ, ʬʨʘʛʤʝʥʪʳ ʚʦʩʧʦʤʠʥʘʥʠʡ, ʟʘʧʠʩʘʥʥʳʭ ʝʛʦ ʜʨʫʟʴʷʤʠ, ʢʦʣʣʝʛʘʤʠ, 

ʫʯʝʥʠʢʘʤʠ (ʉ. ʀ. ɺʦʨʦʰʠʣʠʥ, ɺ. ʃ. ʉʝʤʝʨʠʢʦʚ, ɸ. ɻ. ɺʘʩʠʣʴʝʚ, ʃ. ɸ. 

ɾʠʚʦʪʦʚʩʢʠʡ, ɺ. ɺ. ʊʘʨʘʢʘʥʦʚ), ʚʠʜʝʦʟʘʧʠʩʠ ʚʳʩʪʫʧʣʝʥʠʡ ʚ ʀʕʈʠɾ ʚ 2009 ʠ 

2015 ʛʛ. (ʣʝʢʮʠʠ çʆ ʃ. ʌ. ʉʝʤʝʨʠʢʦʚʝè, çʇʘʤʷʪʠ ʅ. ɺ. ʊʠʤʦʬʝʝʚʘ-ʈʝʩʦʚʩʢʦʛʦè 

ʠ ʚʦʩʧʦʤʠʥʘʥʠʷ çʅ. ɺ. ɻʣʦʪʦʚ ʨʘʩʩʢʘʟʳʚʘʝʪè), ʬʦʪʦʛʨʘʬʠʠ ʨʘʟʥʳʭ ʣʝʪ. 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʦʬʠʮʠʘʣʴʥʦʛʦ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ ʅ. ɺ. ɻʣʦʪʦʚʘ ʚ ʀʕʈʠɾ ʋʨʆ 

ʈɸʅ ʚ ʝʛʦ ʙʠʦʛʨʘʬʠʠ ʫʢʘʟʘʥʦ: 

çʦʬʠʮʠʘʣʴʥʦ ʨʘʙʦʪʘʣ 

ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ (ʢʘʢ 

çʩʦʚʤʝʩʪʠʪʝʣʴè)è. ɼʦʧʦʣʥʠʤ ʵʪʦʪ 

ʦʪʨʝʟʦʢ ʙʠʦʛʨʘʬʠʠ ʅʠʢʦʣʘʷ 

ɺʘʩʠʣʴʝʚʠʯʘ ʪʦʯʥʳʤʠ ʜʘʥʥʳʤʠ, 

ʚʟʷʪʳʤʠ ʠʟ ʝʛʦ ʣʠʯʥʦʡ ʢʘʨʪʦʯʢʠ, 

ʩʦʭʨʘʥʠʚʰʝʡʩʷ ʚ ʦʪʜʝʣʝ ʢʘʜʨʦʚ 

ʀʥʩʪʠʪʫʪʘ: ʧʨʠʥʷʪ ʥʘ ʨʘʙʦʪʫ ï 

6.03.1995 ʚ ʣʘʙʦʨʘʪʦʨʠʶ 

ʇʦʧʫʣʷʮʠʦʥʥʦʡ ʵʢʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ ʩʪʘʨʰʠʤ ʥʘʫʯʥʳʤ ʩʦʪʨʫʜʥʠʢʦʤ 15 ʨʘʟʨʷʜʘ, 

ʥʘ ʜʚʫʭʯʘʩʦʚʦʡ ʨʘʙʦʯʠʡ ʜʝʥʴ, ʘ ʩ 1.06.1995 ʥʘ ʯʝʪʳʨʝʭʯʘʩʦʚʦʡ ʨʘʙʦʯʠʡ ʜʝʥʴ, 
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ʫʚʦʣʝʥ ï 31.12.1997. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʢ 

çʩʦʚʤʝʩʪʠʪʴè ʦʥ ʧʨʦʨʘʙʦʪʘʣ ʚ ʀʥʩʪʠʪʫʪʝ 2 

ʛʦʜʘ ʠ 10 ʤʝʩʷʮʝʚ. 

ɺ 2021 ʛ. ʘʜʤʠʥʠʩʪʨʘʮʠʝʡ ʀʕʈʠɾ, ʚ 

ʣʠʮʝ ɽ. ʃ. ɺʦʨʦʙʝʡʯʠʢʘ (ʚ ʪʦ ʚʨʝʤʷ 

ʟʘʤʝʩʪʠʪʝʣʷ ʜʠʨʝʢʪʦʨʘ ʠʥʩʪʠʪʫʪʘ ʠ ʢʫʨʘʪʦʨʘ 

ʣɻʝʢʪʨʦʥʥʦʛʦ ʘʨʭʠʚʘ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ 

(ʕɸʅʇ)), ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʧʦ 

ʦʮʠʬʨʦʚʢʝ ʥʘʫʯʥʦʛʦ ʥʘʩʣʝʜʠʷ ʅʠʢʦʣʘʷ 

ɺʘʩʠʣʴʝʚʠʯʘ ʚ ʨʘʤʢʘʭ ʧʦʜʛʦʪʦʚʢʠ ʢ ʶʙʠʣʝʶ 

ʠ ʫʚʝʢʦʚʝʯʝʥʠʶ ʝʛʦ ʧʘʤʷʪʠ. ɹʳʣʠ ʩʦʟʜʘʥʳ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʘʟʜʝʣʳ ʩʘʡʪʘ: 

çʇʫʙʣʠʢʘʮʠʠ ʅ. ɺ. ɻʣʦʪʦʚʘè ʠ çʇʫʙʣʠʢʘʮʠʠ 

ʦ ʅ. ɺ. ɻʣʦʪʦʚʝè. ʇʦʟʜʥʝʝ ʙʳʣ ʜʦʙʘʚʣʝʥ 

ʨʘʟʜʝʣ çɺʩʝʨʦʩʩʠʡʩʢʠʝ ʧʦʧʫʣʷʮʠʦʥʥʳʝ 

ʩʝʤʠʥʘʨʳè. 

ʂʘʞʜʘʷ ʠʟ ʵʪʠʭ ʪʨʝʭ ʩʪʨʘʥʠʮ ʩʦʩʪʦʠʪ ʠʟ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʤ ʠ 

ʘʣʬʘʚʠʪʥʦʤ ʧʦʨʷʜʢʘʭ (ʧʦ ʥʘʟʚʘʥʠʶ ʨʘʙʦʪ ï 

ʜʣʷ ʧʫʙʣʠʢʘʮʠʡ ʅ. ɺ. ɻʣʦʪʦʚʘ; ʧʦ 

ʘʚʪʦʨʘʤ/ʥʘʟʚʘʥʠʷʤ ʠʩʪʦʯʥʠʢʦʚ ï ʜʣʷ 

ʦʩʪʘʣʴʥʳʭ) ʢʘʨʪʦʯʝʢ, ʥʘ ʢʦʪʦʨʳʭ ʫʢʘʟʘʥ 

ʥʦʤʝʨ ʦʙʲʝʢʪʘ ʕɸʅʇ ʠ ʧʨʠʚʝʜʝʥʦ ʝʛʦ 

ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ, ʘ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʧʨʠʤʝʯʘʥʠʝ. ʊʘʤ ʞʝ 

ʨʘʩʧʦʣʦʞʝʥʳ ʩʩʳʣʢʠ ʜʣʷ ʩʢʘʯʠʚʘʥʠʷ ʬʘʡʣʘ 

(ʬʘʡʣʦʚ) ʵʣʝʢʪʨʦʥʥʦʡ ʚʝʨʩʠʠ (ʠʤʷ ʬʘʡʣʘ 

ʩʦʩʪʦʠʪ ʠʟ: çʥʦʤʝʨʘ ʕɸʇʅ_ʛʦʜʘ ʠʟʜʘʥʠʷè) 

ʠ, ʝʩʣʠ ʠʤʝʶʪʩʷ, ʩʩʳʣʢʠ ʥʘ ʩʝʪʝʚʳʝ ʨʝʩʫʨʩʳ. 

ʇʨʠ ʦʮʠʬʨʦʚʢʝ ʚ ʢʘʞʜʫʶ ʨʘʙʦʪʫ (ʥʝ 

ʤʦʥʦʛʨʘʬʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ), ʧʦʤʠʤʦ 

ʩʦʙʩʪʚʝʥʥʦ ʩʪʨʘʥʠʮ ʩ ʘʚʪʦʨʩʢʠʤ ʪʝʢʩʪʦʤ, ʧʦ 

ʚʦʟʤʦʞʥʦʩʪʠ, ʚʢʣʶʯʝʥʳ ʩʪʨʘʥʠʮʳ ʩ 

ʠʥʬʦʨʤʘʮʠʝʡ, ʧʦʟʚʦʣʷʶʱʝʡ ʥʘʠʙʦʣʝʝ ʪʦʯʥʦ 

ʩʦʩʪʘʚʠʪʴ ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ 

ʜʘʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ (ʪʠʪʫʣ, ʦʙʦʨʦʪ ʪʠʪʫʣʘ, ʚ 

ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʦʙʣʦʞʢʘ). ʇʫʙʣʠʢʘʮʠʠ 

ʩʪʘʪʝʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʘʡʣʘʤʠ ʬʦʨʤʘʪʘ .pdf, 

ʤʦʥʦʛʨʘʬʠʠ ʚ ʬʦʨʤʘʪʝ .djvu ʠʣʠ ʚ ʦʙʦʠʭ 

ʬʦʨʤʘʪʘʭ. 

ʈʘʙʦʪʘ ʧʦ ʦʮʠʬʨʦʚʢʝ ʧʨʦʜʦʣʞʘʣʘʩʴ ʜʦ 

ʦʪʢʨʳʪʠʷ XIII  ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ 

ʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʩʝʤʠʥʘʨʘ (ʦ ʝʝ ʨʝʟʫʣʴʪʘʪʘʭ 

ʙʳʣʦ ʜʦʣʦʞʝʥʦ ʚ ʧʝʨʚʳʡ ʜʝʥʴ ʨʘʙʦʪʳ ʩʝʤʠʥʘʨʘ ʥʘ ʤʝʤʦʨʠʘʣʴʥʦʡ ʩʝʩʩʠʠ) ʠ 



_________________________________ 

11 

ʧʦʩʣʝ. ʇʦʩʣʝʜʥʠʝ ʦʙʲʝʢʪʳ ʕɸʅʇ ʙʳʣʠ ʩʦʟʜʘʥʳ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʧʦʜʛʦʪʦʚʢʦʡ 

ʨʫʢʦʧʠʩʠ ʜʘʥʥʦʛʦ ʩʦʦʙʱʝʥʠʷ. 

ʇʋɹʃʀʂɸʎʀʀ ʅ. ɺ. ɻʃʆʊʆɺɸ 

ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 10 ʩʝʥʪʷʙʨʷ 2024 ʛ. ʥʘ ʩʪʨʘʥʠʮʝ çʇʫʙʣʠʢʘʮʠʠ 

ʅ. ɺ. ɻʣʦʪʦʚʘè (https://ipae.uran.ru/memorial/n.v.glotov/publications) ʨʘʟʤʝʱʝʥʳ 

262 ʦʙʲʝʢʪʘ ʕɸʅʇ, ʦʙʱʠʤ ʦʙʲʝʤʦʤ 4703 ʵʣ. ʩʪʨʘʥʠʮ. ʇʫʙʣʠʢʘʮʠʠ ʩ 1964 ʧʦ 

2019 ʛʛ., ʦʙʣʦʞʢʠ ʧʝʨʚʳʭ ʧʫʙʣʠʢʘʮʠʡ 1964 ʠ 1965 ʛʛ. ʚ ʚʝʨʭʥʝʤ ʨʷʜʫ ʨʠʩʫʥʢʘ. 

ʇʦʣʥʳʡ ʩʧʠʩʦʢ ʚʩʝʭ ʦʙʲʝʢʪʦʚ, ʨʘʟʤʝʱʝʥʥʳʭ ʥʘ ʜʘʥʥʦʡ ʩʪʨʘʥʠʮʝ, ʧʨʠʚʝʜʝʥ ʚ 

ʢʦʥʮʝ ʜʘʥʥʦʛʦ ʩʙʦʨʥʠʢʘ ʥʘ ʩʪʨ. 275-299 (ʏʘʩʪʴ II) (ʩʦʩʪʘʚʠʪʝʣʠ: ɹʨʘʪʮʝʚʘ ʀ. ɺ., 

ɻʨʝʙʝʥʥʠʢʦʚ ʄ. ɽ.). 

ɺʦ ʭʦʜʝ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʠ ʫʪʦʯʥʝʥʳ ʨʘʥʝʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʩʧʠʩʢʠ, 

ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʝ ʦʧʠʩʘʥʠʷ ʩʪʘʣʠ ʙʦʣʝʝ ʧʦʣʥʳʤʠ, ʚʳʷʚʣʝʥʳ ʥʦʚʳʝ ʨʘʙʦʪʳ 

(ʕɸʅʇ ˉˉ 1399-112, 4882, 4883, 4885, 4891, 4894, 4895, 5838-198). ʅʦ, ʧʦ 

ʩʦʩʪʦʷʥʠʶ ʥʘ ʤʦʤʝʥʪ ʚʝʨʩʪʢʠ ʜʘʥʥʦʛʦ ʩʙʦʨʥʠʢʘ, ʦʩʪʘʣʦʩʴ ʥʝ ʥʘʡʜʝʥʥʳʤʠ ʝʱʝ 

28 ʧʫʙʣʠʢʘʮʠʡ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʦʙʲʝʢʪʦʚ ʕɸʅʇ ʥʝ ʪʦʞʜʝʩʪʚʝʥʥʦ 

ʢʦʣʠʯʝʩʪʚʫ ʨʘʙʦʪ, ʪ.ʢ. ʧʝʨʝʚʦʜʥʳʝ ʥʘ ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ ʚʝʨʩʠʠ ʞʫʨʥʘʣʦʚ ʠʤʝʶʪ 

ʩʚʦʠ ʦʪʜʝʣʴʥʳʝ ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʝ ʦʧʠʩʘʥʠʷ ʠ ʥʦʤʝʨʘ ʚ ʕɸʅʇ (ʚʩʝʛʦ 17 ʪʘʢʠʭ 

ʩʪʘʪʝʡ: ʞʫʨʥʘʣ çʕʢʦʣʦʛʠʷè ï 13 ʩʪʘʪʝʡ ʠ ʧʦ ʦʜʥʦʡ ʩʪʘʪʴʝ ʚ ʞʫʨʥʘʣʘʭ 

çɻʝʥʝʪʠʢʘè, çʆʥʪʦʛʝʥʝʟè, çɼʦʢʣʘʜʳ ɸʢʘʜʝʤʠʠ ʥʘʫʢè, çɾʫʨʥʘʣ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʭʠʤʠʠè). ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʧʠʩʦʢ ʚʢʣʶʯʝʥʳ ʠ ʵʣʝʢʪʨʦʥʥʳʝ ʨʝʩʫʨʩʳ ʩ ʘʚʪʦʨʩʪʚʦʤ 

ʅʠʢʦʣʘʷ ɺʘʩʠʣʴʝʚʠʯʘ: ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʳ (ʕɸʅʇ ˉ 4835), ʧʫʙʣʠʢʘʮʠʠ 

ʥʘ ʩʘʡʪʘʭ ʠ ʚ ʩʝʪʝʚʳʭ ʠʟʜʘʪʝʣʴʩʪʚʘʭ (ˉˉ 4700, 4704, 4837), ʚʠʜʝʦʟʘʧʠʩʠ ʣʝʢʮʠʡ 

ʠ ʚʦʩʧʦʤʠʥʘʥʠʡ (ˉˉ 4826, 4825, 4993). ɺ ʨʘʙʦʪʳ ʚʢʣʶʯʝʥʳ ʪʘʢʞʝ ʠ ʧʝʨʝʚʦʜʳ 

ʩʪʘʪʝʡ, ʚʳʧʦʣʥʝʥʥʳʝ ʘʚʪʦʨʦʤ ï 7 ʦʙʲʝʢʪʦʚ ʕɸʇʅ (ˉˉ 1183-203, 1183-263, 

1193-060, 1193-075, 1353-281, 4768). 

ʍʦʪʝʣʦʩʴ ʚʳʨʘʟʠʪʴ ʛʣʫʙʦʢʫʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʚʩʝʤ ʦʢʘʟʘʚʰʠʤ ʧʦʤʦʱʴ ʠ 

ʧʨʠʥʠʤʘʚʰʠʤ ʫʯʘʩʪʠʝ ʚ ʵʪʦʡ ʨʘʙʦʪʝ: ʖ. ɻ. ʉʫʝʪʠʥʦʡ ʠ ɸ. ɹ. ʊʨʫʙʷʥʦʚʫ 

(ʄʘʨʠʡʩʢʠʡ ɻʋ) ʟʘ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʵʣʝʢʪʨʦʥʥʳʝ ʚʝʨʩʠʠ ʠʟʜʘʥʠʡ; ʦʩʦʙʦ 

ʮʝʥʥʳʝ ʠ ʨʝʜʢʠʝ ʧʫʙʣʠʢʘʮʠʠ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚ ʣʠʯʥʦʤ ʘʨʭʠʚʝ ʅʠʢʦʣʘʷ 

ɺʘʩʠʣʴʝʚʠʯʘ, ʢʦʪʦʨʳʡ ʙʳʣ ʣʶʙʝʟʥʦ ʧʝʨʝʜʘʥ ʥʘʤ ʖ. ɻ. ʉʫʝʪʠʥʦʡ ʠ ʜʦʩʪʘʚʣʝʥ ʚ 

ɽʢʘʪʝʨʠʥʙʫʨʛ ʆ. ɽ. ʉʫʰʝʥʮʦʚʳʤ (ɹʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ ʋʨʆ ʈɸʅ); ʕ. ʈ. ɺʦʣʯʢʦʚʦʡ 

(ʆʙʣʘʩʪʥʘʷ ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʥʘʫʯʥʘʷ ʙʠʙʣʠʦʪʝʢʘ ʠʤ. ɺ. ɻ. ɹʝʣʠʥʩʢʦʛʦ, ʛ. 

ɽʢʘʪʝʨʠʥʙʫʨʛ) ʟʘ ʧʦʤʦʱʴ ʚ ʧʦʠʩʢʝ ʨʘʙʦʪ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʦʮʠʬʨʦʚʢʠ; ʄ. ɺ. 

ɺʠʥʘʨʩʢʦʤʫ (ʉʇʙɻʋ) ʟʘ ʦʮʠʬʨʦʚʢʫ ʨʘʙʦʪ ʠʟ ʙʠʙʣʠʦʪʝʢ çʩʝʚʝʨʥʦʡè ʩʪʦʣʠʮʳ; 

ʖ. ɸ. ɼʘʚʳʜʦʚʦʡ ʠ ɸ. ʀ. ɽʨʤʘʢʦʚʫ (ʀʕʈʠɾ ʋʨʆ ʈɸʅ) ʟʘ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ 

ʠʟʜʘʥʠʷ ʠʟ ʩʚʦʠʭ ʣʠʯʥʳʭ ʙʠʙʣʠʦʪʝʢ. ʈʘʙʦʪʘ ʧʦ ʦʮʠʬʨʦʚʢʝ ʥʝ ʤʦʛʣʘ ʙʳʪʴ 

ʚʳʧʦʣʥʝʥʘ ʙʝʟ ʧʦʩʪʦʷʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʠ ʧʦʤʦʱʠ ʩʦʪʨʫʜʥʠʢʦʚ ʙʠʙʣʠʦʪʝʢʠ 

ʀʕʈʠɾ, ʦʩʦʙʝʥʥʦ, ʛʣʘʚʥʦʛʦ ʙʠʙʣʠʦʛʨʘʬʘ ʀ. ɺ. ɹʨʘʪʮʝʚʦʡ.  

 

ʇʋɹʃʀʂɸʎʀʀ ʆ ʅ. ɺ. ɻʃʆʊʆɺɽ 

ʅʘ ʩʪʨʘʥʠʮʝ çʇʫʙʣʠʢʘʮʠʠ ʦ ʅ. ɺ. ɻʣʦʪʦʚʝè 

(https://ipae.uran.ru/library/publications_pdf/about_Glotov) ʨʘʩʧʦʣʦʞʝʥʦ 72 

https://ipae.uran.ru/library/publications_pdf/about_Glotov
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ʦʙʲʝʢʪʘ ʕɸʅʇ ʦʙʱʠʤ ʦʙʲʝʤʦʤ 4337 ʵʣ. 

ʩʪʨʘʥʠʮ. ʀʟʜʘʥʠ ̫ʦʭʚʘʪʳʚʘʶʪ ʧʝʨʠʦʜ ʩ 

1975 ʧʦ 2023 ʛʛ. ɼʣʷ ʵʣʝʢʪʨʦʥʥʳʭ 

ʨʝʩʫʨʩʦʚ (18 ʦʙʲʝʢʪʦʚ), ʢʨʦʤʝ ʪʦʛʦ, 

ʧʨʠʚʝʜʝʥʳ ʩʩʳʣʢʠ ʥʘ ʩʝʪʝʚʳʝ ʨʝʩʫʨʩʳ 

(ʩʘʡʪʳ ʀʕʈʠɾ ʋʨʆ ʈɸʅ, 

ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʅ. ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ, 

ʄʘʨʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ, ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ çɹʦʣʴʰʘʷ 

ʂʦʢʘhʛʘè ʠ ʜʨ.), ʥʦ ʪʘʢʞʝ ʩʜʝʣʘʥʳ ʬʘʡʣʳ 

.pdf ʬʦʨʤʘʪʘ, ʢʦʧʠʨʫʶʱʠʝ ʠʥʬʦʨʤʘʮʠʶ 

ʩʝʪʝʚʳʭ ʨʝʩʫʨʩʦʚ. 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʵʣʝʢʪʨʦʥʥʳʝ ʚʝʨʩʠʠ 

ʢʥʠʛ ʠ ʦʪʜʝʣʴʥʳʭ ʩʪʘʪʝʡ, ʧʦʩʚʷʱʝʥʥʳʭ 

ʅʠʢʦʣʘʶ ɺʘʩʠʣʴʝʚʠʯʫ, ʢʦʪʦʨʳʝ 

ʦʩʚʝʱʘʶʪ ʝʛʦ ʥʘʫʯʥʫʶ ʠ ʦʙʱʝʩʪʚʝʥʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ, ʚʦʩʧʦʤʠʥʘʥʠʷ ʢʦʣʣʝʛ ʠ 

ʫʯʝʥʠʢʦʚ, ʩʪʘʪʴʠ ʚ ʩʧʨʘʚʦʯʥʳʭ ʠʟʜʘʥʠʷʭ 

ʠ ʵʥʮʠʢʣʦʧʝʜʠʷʭ, ʨʝʮʝʥʟʠʠ ʥʘ ʝʛʦ 

ʤʦʥʦʛʨʘʬʠʠ, ʚʦʩʧʦʤʠʥʘʥʠʷ ʩʘʤʦʛʦ 

ʅʠʢʦʣʘʷ ɺʘʩʠʣʴʝʚʠʯʘ. ɺ ʠʟʜʘʥʠʷʭ 

ʄʘʨʠʡʩʢʦʛʦ ʛʦʩʫʥʠʚʝʨʩʠʪʝʪʘ ʦʪʤʝʯʘʝʪʩʷ 

ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʘʢ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, 

ʥʘʫʯʥʦʛʦ ʨʫʢʦʚʦʜʠʪʝʣʷ ʠ ʟʘʚʝʜʫʶʱʝʛʦ 

ʢʘʬʝʜʨʦʡ. ʏʘʩʪʴ ʧʫʙʣʠʢʘʮʠʡ, ʛʜʝ ʝʩʪʴ 

ʫʧʦʤʠʥʘʥʠʝ ʠ ʅʠʢʦʣʘʝ ɺʘʩʠʣʴʝʚʠʯʝ, 

ʩʚʷʟʘʥʘ ʩ ʝʛʦ ʫʯʠʪʝʣʝʤ 

ʅ. ɺ. ʊʠʤʦʬʝʝʚʳʤ-ʈʝʩʦʚʩʢʠʤ. 

ʆʮʠʬʨʦʚʢʘ ʨʘʙʦʪ ʧʦʩʣʝʜʥʝʛʦ ʠ 

ʧʫʙʣʠʢʘʮʠʡ ʦ ʥʝʤ, ʪʘʢʞʝ ʚʝʜʝʪʩʷ ʚ 

ʀʕʈʠɾ (ʩʪʨʘʥʠʮʳ ʩʘʡʪʘ: 

https://ipae.uran.ru/memorial/n.v.timofeev-

resovskiy/publications; 

https://ipae.uran.ru/library/publications_pd f/about_Timofeev-Resovsky).  

ʆʩʦʙʦ ʥʘʜʦ ʦʪʤʝʪʠʪʴ ʙʠʦʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʫʢʘʟʘʪʝʣʴ 2017 ʛ., 

ʵʣʝʢʪʨʦʥʥʘʷ ʚʝʨʩʠʷ ʢʦʪʦʨʦʛʦ ʨʘʟʤʝʱʝʥʘ ʧʦʜ ʥʦʤʝʨʦʤ 4890 ʕɸʅʇ (ɻʣʦʪʦʚ 

ʅʠʢʦʣʘʡ ɺʘʩʠʣʴʝʚʠʯ: ʙʠʦʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʫʢʘʟʘʪʝʣʴ / ʩʦʩʪ.: ʖ. ɻ. ʉʫʝʪʠʥʘ, 

ʊ. ɺ. ɸʨʭʠʧʦʚʘ; ʥʘʫʯ. ʨʝʜ. ʠ ʦʪʚ. ʟʘ ʚʳʧ. ʀ. ʆ. ɹʝʟʜʝʥʝʞʥʳʭ. ï ʁʦʰʢʘʨ-ʆʣʘ, 

2017. ï 122 ʩ.). 

https://ipae.uran.ru/library/publications_pd
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ʄɸʊɽʈʀɸʃʓ ɺʉɽʈʆʉʉʀʁʉʂʀʍ ʇʆʇʋʃʗʎʀʆʅʅʓʍ 

ʉɽʄʀʅɸʈʆɺ 

ʊʨʘʜʠʮʠʷ ʧʨʦʚʝʜʝʥʠʷ 

ɺʩʝʨʦʩʩʠʡʩʢʠʭ 

ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʩʝʤʠʥʘʨʦʚ 

ʙʳʣʘ ʟʘʣʦʞʝʥʘ ʚ ʄʘʨʠʡʩʢʦʤ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ 

ʫʥʠʚʝʨʩʠʪʝʪʝ ʚ 1997 ʛ.: 

ʧʝʨʚʳʝ ʪʨʠ ʩʝʤʠʥʘʨʘ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʛ. ʁʦʰʢʘʨ-

ʆʣʝ (ʚ 1997, 1998 ʠ 2000 ʛʛ.). 

ɼʘʣʝʝ ʵʩʪʘʬʝʪʫ ʧʨʠʥʠʤʘʣʠ 

ʨʘʟʥʳʝ ʛʦʨʦʜʘ ʩʪʨʘʥʳ: 

ʄʦʩʢʚʘ (2001 ʛ.), ʂʘʟʘʥʴ 

(2001 ʛ.), ʅʠʞʥʠʡ ʊʘʛʠʣ 

(2002 ʛ.), ʉʳʢʪʳʚʢʘʨ (2004 

ʛ.), ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ (2005 

ʛ.), ʋʬʘ (2006 ʛ.), ʀʞʝʚʩʢ 

(2008 ʛ.) ʠ ʊʦʣʴʷʪʪʠ (2015 ʛ.). 

ɼʚʝʥʘʜʮʘʪʳʡ ʩʝʤʠʥʘʨ 

ʚʝʨʥʫʣʩʷ ʚ ʁʦʰʢʘʨ-ʆʣʫ ʠ, ʢ 

ʩʦʞʘʣʝʥʠʶ, ʙʳʣ ʫʞʝ 

ʧʦʩʚʷʱʝʥ ʧʘʤʷʪʠ ʜʦʢʪʦʨʘ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʇʦʯʝʪʥʦʛʦ ʨʘʙʦʪʥʠʢʘ 

ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʈʌ, 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʯʣʝʥʘ 

ʈɸɽʅ, ʇʦʯʝʪʥʦʛʦ 

ʧʨʦʬʝʩʩʦʨʘ ʄʘʨʠʡʩʢʦʛʦ ɻʋ 

ï ʅʠʢʦʣʘʷ ɺʘʩʠʣʴʝʚʠʯʘ 

ɻʣʦʪʦʚʘ, ʢʦʪʦʨʳʡ ʙʳʣ ʦʜʥʠʤ 

ʠʟ ʦʩʥʦʚʘʪʝʣʝʡ 

ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʩʝʤʠʥʘʨʦʚ, 

ʠʭ ʠʜʝʡʥʳʤ ʚʜʦʭʥʦʚʠʪʝʣʝʤ 

ʠ ʦʨʛʘʥʠʟʘʪʦʨʦʤ. 

ʄʘʪʝʨʠʘʣʳ ʚʩʝʭ 

ʜʚʝʥʘʜʮʘʪʠ ʩʝʤʠʥʘʨʦʚ 

ʨʘʟʤʝʱʝʥʳ ʥʘ ʩʪʨʘʥʠʮʝ 

çɺʩʝʨʦʩʩʠʡʩʢʠʝ 

ʧʦʧʫʣʷʮʠʦʥʥʳʝ ʩʝʤʠʥʘʨʳè 

(https://ipae.uran.ru/library/publications_pdf/sborniki/population_seminars). 

ʉʪʨʘʥʠʮʘ ʥʘʭʦʜʠʪʩʷ ʚ ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʝ ʕɸʅʇ 

(https://ipae.uran.ru/publications_pdf, ʚ ʨʘʟʜʝʣʝ çʉʙʦʨʥʠʢʠè), ʥʘ ʥʝʝ ʪʘʢʞʝ ʝʩʪʴ 
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ʩʩʳʣʢʘ ʥʘ ʤʝʤʦʨʠʘʣʴʥʦʡ ʩʪʨʘʥʠʮʝ (çʀʩʪʦʨʠʷ ʀʥʩʪʠʪʫʪʘè, çɻʣʦʪʦʚ ʅʠʢʦʣʘʡ 

ɺʘʩʠʣʴʝʚʠʯè). ɺʩʝʛʦ ʥʘ ʩʪʨʘʥʠʮʝ ʨʘʟʤʝʱʝʥʳ 23 ʦʙʲʝʢʪʘ ʕɸʇʅ (ˉˉ 1400-1418 

ʠ 1425-1428), ʠʟ ʥʠʭ 17 ʙʳʣʠ ʦʮʠʬʨʦʚʘʥʳ ʥʘʤʠ, ʦʙʱʠʡ ʦʙʲʝʤ ʩʦʩʪʘʚʣʷʝʪ 5774 

ʵʣ. ʩʪʨʘʥʠʮ. ʕʪʦ ʩʙʦʨʥʠʢʠ ʤʘʪʝʨʠʘʣʦʚ ʩʝʤʠʥʘʨʦʚ ʠ ʚʳʧʫʩʢʠ ʥʝʢʦʪʦʨʳʭ 

ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʠʟʜʘʥʠʡ (ʞʫʨʥʘʣʳ çʕʢʦʣʦʛʠʷè ʠ çʆʥʪʦʛʝʥʝʟè, ʘ ʪʘʢʞʝ çʋʯʝʥʳʝ 

ʟʘʧʠʩʢʠ ʅʠʞʥʝʪʘʛʠʣʴʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʦʮʠʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ 

ʘʢʘʜʝʤʠʠè ʠ çɺʝʩʪʥʠʢ ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʅ. ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦè), 

ʚ ʢʦʪʦʨʳʭ ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʜʦʢʣʘʜʳ ʫʯʘʩʪʥʠʢʦʚ ʩʝʤʠʥʘʨʦʚ. ʇʦʣʥʳʡ ʩʧʠʩʦʢ 

ʚʩʝʭ ʦʙʲʝʢʪʦʚ, ʨʘʟʤʝʱʝʥʥʳʭ ʥʘ ʩʪʨʘʥʠʮʝ çɺʩʝʨʦʩʩʠʡʩʢʠʝ ʧʦʧʫʣʷʮʠʦʥʥʳʝ 

ʩʝʤʠʥʘʨʳè, ʧʨʠʚʝʜʝʥ ʚ ʢʦʥʮʝ ʜʘʥʥʦʛʦ ʩʙʦʨʥʠʢʘ ʥʘ ʩʪʨ. 300 (ʏʘʩʪʴ II).  

ɺʳʨʘʞʘʝʤ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʟʘ ʧʦʤʦʱʴ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ: ʄ. ɺ. ɺʠʥʘʨʩʢʦʤʫ 

(ʉʇʙɻʋ) ʟʘ ʩʢʘʥʠʨʦʚʘʥʠʷ ʚʳʧʫʩʢʦʚ ʞʫʨʥʘʣʘ çʆʥʪʦʛʝʥʝʟè ʠ ʖ. ɸ. ɼʘʚʳʜʦʚʦʡ 

(ʀʕʈʠɾ ʋʨʆ ʈɸʅ) ʟʘ ʧʝʨʝʜʘʥʥʳʡ ʚ ʙʠʙʣʠʦʪʝʢʫ ʩʙʦʨʥʠʢ VII-ʛʦ ʩʝʤʠʥʘʨʘ.  
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ʋɼʂ 574 

 

ɸʣʝʢʩʘʥʦʚ ɺ. ɺ. 

ɻɹʋ ʂʆ çɼʠʨʝʢʮʠʷ ʧʘʨʢʦʚè 

ʛ. ʂʘʣʫʛʘ, ʈʦʩʩʠʷ 

 

ɸʅɸʃʀɿ ɼɽʄʆɻʈɸʌʀʏɽʉʂʀʍ ʉʇɽʂʊʈʆɺ ɺ ʀʅɺɽʅʊɸʈʀɿɸʎʀʀ 

ʅɸɿɽʄʅʓʍ ɹɽʉʇʆɿɺʆʅʆʏʅʓʍ 

 

ʇʦʣʥʦʪʘ ʨʝʘʣʠʟʘʮʠʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ  ʦʩʥʦʚʥʦʡ ʧʦʢʘʟʘʪʝʣʴ ʟʥʘʯʠʤʦʩʪʠ 

ʪʦʯʢʠ ʥʘʭʦʜʢʠ ʚ ʢʘʯʝʩʪʚʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʚʠʜʘ. ʇʨʠ ʫʯʝʪʝ ʥʘʟʝʤʥʳʭ 

ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʧʦʯʚʝʥʥʳʤʠ ʣʦʚʫʰʢʘʤʠ ʠ ʢʦʰʝʥʠʝʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʷʚʣʷʪʴ 

ʧʨʦʩʪʝʡʰʠʝ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ 

ʧʦʣʥʦʮʝʥʥʦʩʪʠ ʦʙʥʘʨʫʞʝʥʥʦʡ ʛʨʫʧʧʠʨʦʚʢʠ ʦʩʦʙʝʡ. ʇʝʨʩʧʝʢʪʠʚʳ ʪʘʢʦʡ ʨʘʙʦʪʳ 

ʦʙʩʫʞʜʘʶʪʩʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʘʧʦʯʚʝʥʥʳʤ ʞʝʩʪʢʦʢʨʳʣʳʤ, ʧʘʫʢʦʦʙʨʘʟʥʳʤ, 

ʤʦʢʨʠʮʘʤ, ʧʨʷʤʦʢʨʳʣʳʤ. 
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ʧʦʧʫʣʷʮʠʷ, ʞʠʣʳʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷ, ʩʧʠʩʦʢ ʚʠʜʦʚ, ʣʠʯʠʥʢʠ, ʞʝʩʪʢʦʢʨʳʣʳʝ, 
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ANALYSIS OF DEMOGRAPHIC STRUCTURE IS IMPORTANT TO 

INVENTORY BIODIVERSITY OF TERRESTRIAL INVERTEBRATES 

 

The completeness of life cycle realization is a main criteria what matters site of 

finding as a habitat of target species. When we survey terrestrial invertebrates with 

pitfall traps and sweepnet, we need to register some simple demographic features of 

specimens which can characterize the population group as complete. We discuss 

prospects of such researches with reference to epigeal beetles, arachnids, orthopterans, 

and isopods. 
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ɺʳʷʚʣʝʥʠʝ ʚʠʜʦʚ ʞʠʚʳʭ ʩʫʱʝʩʪʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʢʘʢʦʡ-ʣʠʙʦ ʧʨʠʨʦʜʥʦʡ 

ʪʝʨʨʠʪʦʨʠʝʡ ʠʣʠ ʤʝʩʪʦʦʙʠʪʘʥʠʝʤ, ʠʤʝʝʪ ʢʘʢ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʠʰ ʚʠʜʦʚ ʠ ʩʪʨʫʢʪʫʨʳ ʩʦʦʙʱʝʩʪʚ, ʪʘʢ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ ʧʨʠ ʦʮʝʥʢʝ ʫʨʦʚʥʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ (ʆʆʇʊ) ʠ ʦʧʨʝʜʝʣʝʥʠʠ ʦʧʪʠʤʘʣʴʥʳʭ ʛʨʘʥʠʮ ʆʆʇʊ, ʦʮʝʥʢʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʪ. ʧ. ʆʜʥʘʢʦ 

ʟʘʯʘʩʪʫʶ ʦʪʥʝʩʝʥʠʝ ʚʠʜʘ ʢ ʦʙʠʪʘʪʝʣʷʤ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʪʦʣɹʢʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʬʘʢʪʘ ʥʘʭʦʜʢʠ ʝʛʦ ʦʩʦʙʝʡ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʄʝʞʜʫ 
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ʪʝʤ ʪʘʢʘʷ ʥʘʭʦʜʢʘ ʤʦʞʝʪ ʙʳʪʴ ʨʝʟʫʣʴʪʘʪʦʤ ʥʘʧʨʘʚʣʝʥʥʦʡ ʤʠʛʨʘʮʠʠ, ʩʣʫʯʘʡʥʦʛʦ 

ʧʝʨʝʤʝʱʝʥʠʷ ʠʣʠ ʟʘʥʦʩʘ ʦʩʦʙʝʡ ʠ ʥʝ ʦʪʨʘʞʘʪʴ ʟʥʘʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʜʣʷ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʚʠʜʘ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʟʥʘʯʠʤʦʩʪʴ 

ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʚʠʜʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʣʥʦʪʦʡ ʨʝʘʣʠʟʘʮʠʠ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʚʠʜʘ ʚ ʤʝʩʪʦʦʙʠʪʘʥʠʠ, ʘ ʝʝ ʦʪʨʘʞʘʝʪ ʧʦʣʥʦʪʘ ʝʛʦ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ. ɽʩʣʠ ʚ ʵʢʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ ʘʥʘʣʠʟ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ 

ʩʧʝʢʪʨʦʚ ʠʤʝʝʪ ʜʘʚʥʠʝ ʪʨʘʜʠʮʠʠ, ʪʦ ʚ ʵʢʦʣʦʛʠʠ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ ʵʪʦ 

ʥʘʧʨʘʚʣʝʥʠʝ ʥʘʭʦʜʠʪʩʷ ʚ ʟʘʯʘʪʦʯʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʈʘʟʣʠʯʝʥʠʝ ʤʠʛʨʘʥʪʦʚ ʠʣʠ 

ʟʘʥʦʩʥʳʭ ʚʠʜʦʚ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʚʦʩʧʨʦʠʟʚʦʜʷʱʠʭʩʷ (ʨʘʟʤʥʦʞʘʶʱʠʭʩʷ, 

ʫʢʦʨʝʥʷʶʱʠʭʩʷ) ʚʠʜʦʚ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʥʝʨʝʜʢʦ ʧʨʦʚʦʜʠʪʩʷ ʩʧʝʮʠʘʣʠʩʪʘʤʠ 

ʧʨʠ ʦʙʩʫʞʜʝʥʠʠ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʪʦʡ ʠʣʠ ʠʥʦʡ ʛʨʫʧʧʳ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʥʘ 

ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʆʜʥʘʢʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. ʇʦʵʪʦʤʫ ʮʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ 

ʩʦʦʙʱʝʥʠʷ ʷʚʣʷʝʪʩʷ ʢʨʘʪʢʠʡ ʦʙʟʦʨ ʧʝʨʩʧʝʢʪʠʚ ʘʥʘʣʠʟʘ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ 

ʩʧʝʢʪʨʦʚ ʧʨʠ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʥʘʟʝʤʥʳʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʚ ʭʦʜʝ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʵʢʦʣʦʛʦ-ʬʘʫʥʠʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦʤʠʤʦ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ, ʦʥ 

ʦʩʥʦʚʘʥ ʥʘ ʦʧʳʪʝ ʨʘʙʦʪʳ ʘʚʪʦʨʘ ʠ ʢʦʣʣʝʛ ʧʦ ʦʪʜʝʣʫ ʤʦʥʠʪʦʨʠʥʛʘ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ɻɹʋ ʂʆ çɼʠʨʝʢʮʠʷ ʧʘʨʢʦʚè ʧʦ ʫʯʝʪʫ ʞʠʚʦʪʥʳʭ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʧʨʠ ʧʦʤʦʱʠ ʧʦʯʚʝʥʥʳʭ ʣʦʚʫʰʝʢ ʠ ʢʦʰʝʥʠʷ. 

ʅʘʠʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʩʧʝʢʪʨʦʚ 

ʜʣʷ ʞʫʢʦʚ ʞʫʞʝʣʠʮ (Coleoptera, Carabidae) (ʄʘʢʘʨʦʚ, ʄʘʪʘʣʠʥ, 2009; Matalin, 

Makarov, 2011). ʋʯʠʪʳʚʘʷ ʙʦʣʴʰʫʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʠʤʘʛʦ ʠ 

ʚʳʩʦʢʫʶ ʧʦʜʚʠʞʥʦʩʪʴ ʢʘʢ ʠʤʘʛʦ, ʪʘʢ ʠ ʣʠʯʠʥʦʢ ʵʪʠʭ ʥʘʩʝʢʦʤʳʭ, ʘ ʪʘʢʞʝ 

ʪʨʫʜʥʦʩʪʴ ʚʳʷʚʣʝʥʠʷ ʧʨʝʠʤʘʛʠʥʘʣʴʥʳʭ ʩʪʘʜʠʡ, ʧʦʣʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʞʠʟʥʝʥʥʦʛʦ 

ʮʠʢʣʘ ʚʠʜʘ ʚ ʤʝʩʪʦʦʙʠʪʘʥʠʠ ʧʨʠʥʠʤʘʝʪʩʷ ʚ ʩʣʫʯʘʝ ʟʘʢʦʥʦʤʝʨʥʦʡ ʩʤʝʥʳ 

ʨʘʟʣʠʯʥʳʭ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʩʪʦʷʥʠʡ ʠʤʘʛʦ ʚ ʪʝʯʝʥʠʝ ʩʝʟʦʥʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʘʥʘʣʠʟʘ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʝʢʪʨ ʤʦʞʥʦ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʧʦʣʥʦʮʝʥʥʳʡ ʠ 

ʫʱʝʨʙʥʳʡ, ʤʝʩʪʦʦʙʠʪʘʥʠʷ  ʢʘʢ ʥʘ ʞʠʣʳʝ ʠ ʪʨʘʥʟʠʪʥʳʝ, ʘ ʚʠʜʳ, ʥʘʡʜʝʥʥʳʝ ʚ 

ʙʠʦʪʦʧʝ,  ʢʘʢ ʨʝʟʠʜʝʥʪʳ ʠ ʤʠʛʨʘʥʪʳ (ʚʢʣʶʯʘʷ ʩʧʦʨʘʜʠʯʝʩʢʠʝ ʚʠʜʳ). ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʥʘʣʠʟ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʩʪʦʷʥʠʡ ʞʫʞʝʣʠʮ ʧʨʠʤʝʥʷʝʪʩʷ 

ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʚ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ. ʆʜʥʘʢʦ ʦʥ ʦʛʨʘʥʠʯʝʥ ʥʝʩʢʦʣʴʢʠʤʠ 

ʬʘʢʪʦʨʘʤʠ: ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʳʭ ʚʳʙʦʨʦʢ ʤʘʪʝʨʠʘʣʘ ʠʟ 

ʧʦʯʚʝʥʥʳʭ ʣʦʚʫʰʝʢ, ʫʩʣʦʚʠʷʤʠ ʭʨʘʥʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʩʦʭʨʘʥʥʦʩʪʴ 

ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʞʫʢʦʚ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʚʨʝʤʝʥʠ ʥʘ ʚʩʢʨʳʪʠʝ 

ʞʫʢʦʚ. ɸʥʘʣʠʟ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʩʧʝʢʪʨʦʚ ʞʫʞʝʣʠʮ ʚʘʞʝʥ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʪʠʧʠʯʥʳʭ ʠ ʫʥʠʢʘʣʴʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʨʝʛʠʦʥʘ, ʥʦ ʧʨʠ ʦʭʚʘʪʝ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ 

ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ ʚʨʷʜ ʣʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ. ʇʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʩʪʦʷʥʠʡ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʪʤʝʯʘʪʴ ʥʘʣʠʯʠʝ ʛʝʥʝʨʘʪʠʚʥʳʭ (ʥʝʩʫʱʠʭ ʷʡʮʘ) ʠ ʶʚʝʥʠʣʴʥʳʭ 

(ʥʝʜʘʚʥʦ ʚʳʰʝʜʰʠʭ ʠʟ ʢʫʢʦʣʢʠ, ʘʥʛʣ. teneral) ʠʤʘʛʦ ʚ ʪʝ ʠʣʠ ʠʥʳʝ ʩʝʟʦʥʳ. ɺʦ 

ʤʥʦʛʠʭ ʨʘʙʦʪʘʭ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʶ ʧʦʣʦʚ. çɺʘʣʦʚʦʝè 

ʩʦʦʪʥʦʰʝʥʠʝ ʧʦʣʦʚ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʥʝʦʜʥʦʟʥʘʯʥʦ, ʦʜʥʘʢʦ ʚ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ ʩʦʦʪʥʦʰʝʥʠʝ ʧʦʣʦʚ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʧʦʣʝʟʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ, 

ʧʦʟʚʦʣʷʶʱʝʡ ʚʳʷʚʠʪʴ ʷʚʥʳʭ ʤʠʛʨʘʥʪʦʚ.  
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ʇʦʤʠʤʦ ʞʫʞʝʣʠʮ, ʧʦʧʫʣʷʮʠʦʥʥʦ-ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʫʩʧʝʰʥʦ ʙʳʣ 

ʧʨʠʤʝʥʝʥ ʢ ʠʟʫʯʝʥʠʶ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ (ʐʘʰʢʦʚ, 2016). ʆʜʥʘʢʦ ʵʪʦ 

ʩʧʝʮʠʬʠʯʝʩʢʠ ʧʦʯʚʝʥʥʦ-ʟʦʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʚʨʷʜ ʣʠ ʤʦʞʝʪ 

ʙʳʪʴ ʧʝʨʝʥʝʩʝʥʦ ʥʘ ʠʟʫʯʝʥʠʝ ʥʘʧʦʯʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. 

ʄʝʪʦʜ ʘʥʘʣʠʟʘ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʩʧʝʢʪʨʦʚ ʞʫʞʝʣʠʮ ʤʦʞʝʪ ʩʣʫʞʠʪʴ 

ʦʙʨʘʟʮʦʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʦʜʭʦʜʦʚ ʢ ʦʮʝʥʢʝ ʜʨʫʛʠʭ ʛʨʫʧʧ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ, 

ʩʢʣʦʥʥʳʭ ʢ ʘʢʪʠʚʥʳʤ ʤʠʛʨʘʮʠʷʤ. ʇʨʠ ʵʪʦʤ ʥʝ ʚʩʝʛʜʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʦʜʠʪʴ 

ʞʝʩʪʢʫʶ ʜʠʭʦʪʦʤʠʶ ʥʘ ʞʠʣʳʝ ʠ ʪʨʘʥʟʠʪʥʳʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʩʪʘʮʠʠ 

ʟʠʤʦʚʢʠ ʠ ʧʠʪʘʥʠʷ ʪʘʢʞʝ ʚʘʞʥʳ. ʅʠʞʝ ʥʘ ʦʩʥʦʚʝ ʦʧʳʪʘ ʨʘʙʦʪʳ ʘʚʪʦʨʘ 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʥʝʢʦʪʦʨʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʥʘʩʳʱʝʥʠʶ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʥʳʭ ʛʨʫʧʧ ʥʘʟʝʤʥʳʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ  

ʦʙʠʪʘʪʝʣʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʠ ʦʙʠʪʘʪʝʣʝʡ ʪʨʘʚʦʩʪʦʷ. 

ʆʙʠʪʘʪʝʣʠ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ. ʅʘʧʦʯʚʝʥʥʳʝ ʞʝʩʪʢʦʢʨʳʣʳʝ. ʅʘʠʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳ ʩʪʘʬʠʣʠʥʠʜʳ (Staphylinidae) ʠ ʤʝʨʪʚʦʝʜʳ (Silphidae), 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠ ʘʢʪʠʚʥʳʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ. ɺʝʨʦʷʪʥʦ, ʫ ʵʪʠʭ ʞʫʢʦʚ ʪʘʢʞʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʷʚʣʷʪʴ 

ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ ʩʦʩʪʦʷʥʠʷ ʠʤʘʛʦ, ʦʜʥʘʢʦ ʚ ʦʪʩʫʪʩʪʚʠʠ ʩʧʝʮʠʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʝʩʪʴ ʩʤʳʩʣ ʦʪʤʝʯʘʪʴ ʥʘʣʠʯʠʝ ʶʚʝʥʠʣʴʥʳʭ ʠʤʘʛʦ. ɼʣʷ ʤʝʨʪʚʦʝʜʦʚ 

ʧʦʣʝʟʥʦ ʚʳʷʚʣʷʪʴ ʥʘʣʠʯʠʝ ʣʠʯʠʥʦʢ, ʯʪʦ ʥʝ ʪʦʣʴʢʦ ʫʛʣʫʙʣʷʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ 

ʤʝʩʪʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʠʜʦʚ ʚ ʩʪʨʫʢʪʫʨʝ ʥʘʩʝʣʝʥʠʷ ʥʘʧʦʯʚʝʥʥʳʭ 

ʯʣʝʥʠʩʪʦʥʦʛʠʭ, ʥʦ ʠ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʚʠʜʳ, ʠʤʘʛʦ ʢʦʪʦʨʳʭ ʧʨʠʫʨʦʯʝʥʳ ʢ 

ʜʨʫʛʠʤ ʷʨʫʩʘʤ. ʅʘʧʨʠʤʝʨ, Dendroxena quadrimaculata (Scopoli, 1771) 

ʧʦʯʚʝʥʥʳʤʠ ʣʦʚʫʰʢʘʤʠ ʚ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝʤ ʯʠʩʣʝ ʚʳʷʚʣʷʝʪʩʷ ʥʘ ʩʪʘʜʠʠ 

ʣʠʯʠʥʢʠ, ʯʝʤ ʥʘ ʩʪʘʜʠʠ ʠʤʘʛʦ, ʧʦʩʢʦʣʴʢʫ ʧʦʩʣʝʜʥʠʝ ʜʝʨʞʘʪʩʷ ʚ ʢʨʦʥʘʭ 

ʜʝʨʝʚʴʝʚ.  

ʉʝʥʦʢʦʩʮʳ (Opiliones)  ʤʘʩʩʦʚʘʷ ʛʨʫʧʧʘ ʦʙʠʪʘʪʝʣʝʡ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʦʯʚʳ, 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʚʦ ʤʥʦʛʦʤ ʧʘʨʘʣʣʝʣʴʥʘʷ ʞʫʢʘʤ. ɺʦ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʨʘʟʜʝʣʴʥʦ ʬʠʢʩʠʨʫʶʪʩʷ ʩʘʤʢʠ, ʩʘʤʮʳ ʠ ʶʚʝʥʠʣʴʥʳʝ ʦʩʦʙʠ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ 

ʨʘʙʦʪʘʭ ʩʨʘʚʥʠʚʘʝʪʩʷ ʠ ʧʦʣʥʦʪʘ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʩʧʝʢʪʨʦʚ ʚ ʨʘʟʥʳʭ ʙʠʦʪʦʧʘʭ 

(ɻʘʙʜʫʣʭʘʢʦʚʘ, ʎʝʣʠʱʝʚʘ, 2012). ʊʘʢʦʡ ʧʦʜʭʦʜ ʠʤʝʝʪ ʧʝʨʩʧʝʢʪʠʚʳ. 

ʇʘʫʢʠ (Aranei)  ʜʦʤʠʥʘʥʪʥʘʷ ʛʨʫʧʧʘ ʥʘʧʦʯʚʝʥʥʳʭ ʯʣʝʥʠʩʪʦʥʦʛʠʭ, ʦʜʥʘʢʦ, 

ʫʯʠʪʳʚʘʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʩʠʥʪʦʧʠʯʥʳʭ ʚʠʜʦʚ ʦʜʥʦʛʦ ʨʦʜʘ, ʥʝ 

ʦʧʨʝʜʝʣʷʝʤʳʭ ʧʦ ʶʚʝʥʠʣʴʥʳʤ ʩʪʘʜʠʷʤ, ʧʦʜʦʙʥʳʝ ʨʘʙʦʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ 

ʤʘʣʦʚʝʨʦʷʪʥʳʤʠ ʚ ʰʠʨʦʢʦʡ ʧʨʘʢʪʠʢʝ.  

ʄʦʢʨʠʮʳ (Isopoda, Oniscidea)  ʤʥʦʛʦʯʠʩʣʝʥʥʘʷ ʧʦ ʯʠʩʣʫ ʦʩʦʙʝʡ ʠ ʦʯʝʥʴ 

ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʧʦ ʯʠʩʣʫ ʚʠʜʦʚ ʚ ʣʝʩʥʦʡ ʟʦʥʝ ʈʦʩʩʠʠ ʛʨʫʧʧʘ. ʇʦ-ʚʠʜʠʤʦʤʫ, 

ʧʦʣʥʦʪʘ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʦʙʠʣʠʝʤ (ʫʣʦʚʠʩʪʦʩʪʴʶ) 

ʤʦʢʨʠʮ, ʘ ʤʘʩʰʪʘʙʥʳʝ ʤʠʛʨʘʮʠʠ ʤʦʢʨʠʮ ʩ ʠʭ ʧʦʧʘʜʘʥʠʝʤ ʚ ʥʝʩʚʦʡʩʪʚʝʥʥʳʝ 

ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʚʨʷʜ ʣʠ ʠʤʝʶʪ ʤʝʩʪʦ. ʍʦʪʷ ʧʦʜʨʦʙʥʦʝ ʠʟʫʯʝʥʠʝ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦʧʫʣʷʮʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʣʦʞʥʦʩʪʠ ʚ ʩʚʷʟʠ ʩ 

ʥʝʧʨʝʨʳʚʥʳʤ ʨʦʩʪʦʤ ʵʪʠʭ ʯʣʝʥʠʩʪʦʥʦʛʠʭ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʫʯʝʪʦʚ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʪʤʝʯʘʪʴ ʥʘʣʠʯʠʝ ʤʘʨʩʫʧʠʘʣʴʥʳʭ (ʥʝʩʫʱʠʭ ʷʡʮʘ ʚ ʩʫʤʢʝ) ʩʘʤʦʢ 

ʠ ʤʦʣʦʜʳʭ ʦʩʦʙʝʡ. ʕʪʦ ʥʝ ʧʦʚʳʩʠʪ ʪʨʫʜʦʝʤʢʦʩʪʴ ʨʘʙʦʪʳ ʧʦ ʫʯʝʪʫ ʤʦʢʨʠʮ, ʥʦ 



_________________________________ 

18 

ʧʦʟʚʦʣʠʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʙʦʣʝʝ ʦʙʲʝʤʥʦ ʤʝʩʪʦ ʵʪʠʭ ʞʠʚʦʪʥʳʭ ʚ ʠʟʫʯʘʝʤʦʤ 

ʩʦʦʙʱʝʩʪʚʝ. 

ʆʙʠʪʘʪʝʣʠ ʪʨʘʚʦʩʪʦ.̫ ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʚʠʜʘʤ, ʪʝʩʥʦ ʩʚʷʟʘʥʥʳʤ ʩ 

ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʚʠʜʘʤʠ ʨʘʩʪʝʥʠʡ, ʘʥʘʣʠʟ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʩʧʝʢʪʨʦʚ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʠʟʣʠʰʥʠʤ, ʜʦʩʪʘʪʦʯʝʥ ʬʘʢʪ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʢʦʨʤʦʚʦʛʦ ʨʘʩʪʝʥʠʷ. 

ʆʜʥʘʢʦ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʧʦʧʫʣʷʮʠʡ ʜʨʫʛʠʭ ʭʦʨʪʦʙʠʦʥʪʦʚ ʚʘʞʥʘ. ɺ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʧʨʷʤʦʢʨʳʣʳʤ (Orthoptera). ʀʤʘʛʦ, ʦʩʦʙʝʥʥʦ ʩʘʤʮʳ, 

ʧʨʷʤʦʢʨʳʣʳʭ ʥʝʨʝʜʢʦ ʦʪʤʝʯʘʶʪʩʷ ʚ ʮʝʥʪʨʝ ʛʦʨʦʜʘ ʥʘ ʠʥʪʝʥʩʠʚʥʦ ʦʢʘʰʠʚʘʝʤʳʭ 

ʛʘʟʦʥʘʭ ʠ ʜʘʞʝ ʥʘ ʘʩʬʘʣʴʪʝ ʠ ʩʪʝʥʘʭ ʜʦʤʦʚ (ɸʣʝʢʩʘʥʦʚ, 2019), ʘ ʪʘʢʞʝ ʚ ʜʨʫʛʠʭ 

ʥʝʩʚʦʡʩʪʚʝʥʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ. ʇʦʵʪʦʤʫ ʜʣʷ ʦʮʝʥʢʠ ʨʝʟʠʜʝʥʪʥʦʩʪʠ ʭʦʨʦʰʦ 

ʤʠʛʨʠʨʫʶʱʠʭ ʚʠʜʦʚ ʚʘʞʥʦ ʚʳʷʚʠʪʴ ʥʝ ʪʦʣʴʢʦ ʠʤʘʛʦ, ʥʦ ʠ ʥʠʤʬ. 

ʆʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʪʘʙʣʠʮʳ ʧʦ ʥʠʤʬʘʤ ʜʦ ʫʨʦʚʥʷ ʚʠʜʘ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ 

ʦʪʩʫʪʩʪʚʫʶʪ, ʦʜʥʘʢʦ ʫʟʥʘʚʘʥʠʝ ʥʘ ʫʨʦʚʥʝ ʨʦʜʘ ʠʣʠ ʙʦʣʝʝ ʢʨʫʧʥʦʛʦ ʪʘʢʩʦʥʘ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʥʘʭʦʞʜʝʥʠʝʤ ʠʤʘʛʦ ʧʦʟʚʦʣʷʶʪ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʥʠʤʬ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʚʠʜʫ. ʇʦ ʥʘʰʝʤʫ ʦʧʳʪʫ, ʥʘʠʣʫʯʰʠʝ 

ʫʯʝʪʳ ʥʠʤʬ ʧʨʷʤʦʢʨʳʣʳʭ ʜʘʶʪ ʧʦʯʚʝʥʥʳʝ ʣʦʚʫʰʢʠ, ʦʜʥʘʢʦ ʠ ʢʦʰʝʥʠʝ 

ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʟʘ ʩʝʟʦʥ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʥʠʤʬ ʠ ʦʮʝʥʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʙʠʦʪʦʧ ʢʘʢ ʞʠʣʦʡ ʜʣʷ ʚʠʜʘ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʦʙʟʦʨʘ ʤʦʞʥʦ ʜʘʪʴ ʥʝʩʢʦʣʴʢʦ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʫʛʣʫʙʣʝʥʠʶ ʠʥʚʝʥʪʘʨʠʟʘʮʠʦʥʥʳʭ ʠ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʟʝʤʥʳʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ. 

1. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʦʩʪʦʨʦʞʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʩʚʝʜʝʥʠʡ ʦ ʥʘʭʦʜʢʘʭ ʢʘʢ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʦʙʠʪʘʥʠʷ ʚʠʜʘ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʩʚʝʜʝʥʠʡ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʤʠʛʨʘʮʠʦʥʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʚʠʜʘ ʠ ʥʘʣʠʯʠʝ ʧʨʠʛʦʜʥʳʭ 

ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʚ ʪʦʯʢʝ ʥʘʭʦʜʢʠ ʠ ʝʝ ʦʢʨʝʩʪʥʦʩʪʷʭ. 

2. ʎʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʬʠʢʩʘʮʠʠ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʩʦʙʝʡ ʧʨʠ 

ʧʫʙʣʠʢʘʮʠʠ ʜʘʥʥʳʭ ʥʘ GBIF ʠ ʚ ʘʥʥʦʪʠʨʦʚʘʥʥʳʭ ʩʧʠʩʢʘʭ (ʭʦʪʷ ʙʳ ʩʘʤʮʳ / 

ʩʘʤʢʠ, ʚʟʨʦʩʣʳʝ / ʣʠʯʠʥʢʠ).  

3. ɼʣʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦʧʫʣʷʮʠʡ 

ʥʫʞʥʳ ʤʦʜʝʣʴʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʧʨʝʜʩʪʘʚʠʪʝʣʷʭ ʨʘʟʣʠʯʥʳʭ 

ʛʨʫʧʧ ʚ ʩʧʝʢʪʨʝ ʤʝʩʪʦʦʙʠʪʘʥʠʡ. 

 

ʇʈʀʄɽʏɸʅʀʗ 

ɸʣʝʢʩʘʥʦʚ ɺ. ɺ. ʂʘʜʘʩʪʨ ʧʨʷʤʦʢʨʳʣʳʭ ʥʘʩʝʢʦʤʳʭ (Insecta, Orthoptera) ʛʦʨʦʜʘ 

ʂʘʣʫʛʠ // ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʂʘʣʫʞʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʉʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ. ʊʘʤʙʦʚ, 2019. ʉ. 101ï119. 

ɻʘʙʜʫʣʭʘʢʦʚʘ ʕ. ɺ., ʎʝʣʠʱʝʚʘ ʃ. ɻ. ʉʪʨʫʢʪʫʨʘ ʧʦʧʫʣʷʮʠʠ Nemastoma lugubre 

ʚ ʧʦʡʤʝʥʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʟʘʧʦʚʝʜʥʠʢʘ çʅʫʨʛʫʰè // ʕʢʦʣʦʛʠʷ ʨʦʜʥʦʛʦ ʢʨʘʷ: 

ʧʨʦʙʣʝʤʳ ʠ ʧʫʪʠ ʨʝʰʝʥʠʷ: ʄʘʪʝʨʠʘʣʳ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʤʦʣʦʜʸʞʥʦʡ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ. ʂʥʠʛʘ 1. (23ï26 ʘʧʨʝʣʷ 

2012 ʛ.). ʂʠʨʦʚ: ʆʆʆ çʃʦʙʘʥʴè, 2012. ʉ. 139ï142. 

ʄʘʢʘʨʦʚ ʂ. ɺ., ʄʘʪʘʣʠʥ ɸ. ɺ. ʃʦʢʘʣʴʥʘʷ ʬʘʫʥʘ ʞʫʞʝʣʠʮ (Coleoptera, 

Carabidae) ʢʘʢ ʦʙʲʝʢʪ ʠʟʫʯʝʥʠʷ (ʥʘ ʧʨʠʤʝʨʝ ʢʘʨʘʙʠʜʦʬʘʫʥʳ ʇʨʠʵʣʴʪʦʥʴʷ) // 

ɺʠʜʳ ʠ ʩʦʦʙʱʝʩʪʚʘ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. ʉʙʦʨʥʠʢ, ʧʦʩʚʷʱʸʥʥʳʡ 75ï
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ʣʝʪʠʶ ʘʢʘʜʝʤʠʢʘ ʖʨʠʷ ʀʚʘʥʦʚʠʯʘ ʏʝʨʥʦʚʘ. ʄʦʩʢʚʘ-ʉʦʬʠʷ: ʊ-ʚʦ ʥʘʫʯʥʳʭ 

ʠʟʜʘʥʠʡ ʂʄʂ  PENSOFT Pbl. 2009. ʉ. 353ï374. 
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ʚʥʫʪʨʠʧʦʯʚʝʥʥʳʭ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʚ ʣʝʩʘʭ ʂʘʣʫʞʩʢʦʡ ʦʙʣʘʩʪʠ // ʃʝʩʦʚʝʜʝʥʠʝ. 
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ʋɼʂ 599.323 

 

ɸʥʜʨʝʡʯʝʚ ɸ. ɺ. 

ʄʦʨʜʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʅ. ʇ. ʆʛʘʨʸʚʘ 

ʛ. ʉʘʨʘʥʩʢ, ʈʦʩʩʠʷ 

 

ɼʀʅɸʄʀʂɸ ʏʀʉʃɽʅʅʆʉʊʀ ʇʆʇʋʃʗʎʀʁ ʄɽʃʂʀʍ 

ʄʃɽʂʆʇʀʊɸʖʑʀʍ ɺ ʈɽʉʇʋɹʃʀʂɽ ʄʆʈɼʆɺʀʗ 

 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ 

ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚ ʈʝʩʧʫʙʣʠʢʝ ʄʦʨʜʦʚʠʷ. ʆʪʣʦʚ 

ʧʨʦʚʦʜʠʣʩʷ ʩ 2006 ʧʦ 2023 ʛʛ. ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʦʚʯʠʭ ʣʠʥʠʡ ʠ ʣʦʚʯʠʭ ʢʘʥʘʚʦʢ. 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʝʤʠ ʬʦʥʦʚʳʤ ʚʠʜʘʤ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ 

(ʨʳʞʘʷ ʧʦʣʝʚʢʘ, ʦʙʳʢʥʦʚʝʥʥʘʷ ʧʦʣʝʚʢʠ, ʧʦʣʝʚʘʷ ʤʳʰʴ, ʤʘʣʘʷ ʣʝʩʥʘʷ ʤʳʰʴ, 

ʞʝʣʪʦʛʦʨʣʘʷ ʤʳʰʴ, ʦʙʳʢʥʦʚʝʥʥʘʷ ʙʫʨʦʟʫʙʢʘ, ʤʘʣʘʷ ʙʫʨʦʟʫʙʢʘ). ɿʘ ʧʝʨʠʦʜ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʩʣʝʞʝʥʳ ʪʨʠ ʥʝʧʦʣʥʳʝ ʚʦʣʥʳ ʙʦʣʴʰʠʭ ʮʠʢʣʦʚ ʯʠʩʣʝʥʥʦʩʪʠ 

ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. ʎʠʢʣʠʯʥʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 11 ʛʦʜʘʤ. ʂʨʦʤʝ ʙʦʣʴʰʠʭ 

ʮʠʢʣʦʚ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʚʳʷʚʣʝʥʳ ʤʘʣʳʝ (3-4-ʣʝʪʥʠʝ) ʮʠʢʣʳ. ʉʨʝʜʥʷʷ 

ʤʥʦʛʦʣʝʪʥʷʷ ʯʠʩʣʝʥʥʦʩʪʴ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʫʩʪʘʥʦʚʣʝʥʘ ʚ 8,4 ʦʩʦʙʠ/100 

ʣʦʚʫʰʢʦ-ʩʫʪʦʢ (ʮʠʣʠʥʜʨʦ-ʩʫʪʦʢ). 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʣʢʠʝ ʤʣʝʢʦʧʠʪʘʶʱʠʝ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ, 

ʛʨʳʟʫʥʳ, ʥʘʩʝʢʦʤʦʷʜʥʳʝ, ʧʦʣʝʚʢʘ, ʤʳʰʴ, ʙʫʨʦʟʫʙʢʘ. 
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Saransk, Russia 

 

DYNAMICS OF SMALL MAMMAL POPU LATIONS IN THE REPUBLIC 

OF MORDOVIA  

 

The article presents the results of many years of research on the dynamics of the 

number of small mammals in the Republic of Mordovia. Capture was carried out from 

2006 to 2023. using catch lines and catch grooves. Studies on seven background 

species of small mammals are presented (bank vole, common vole, striped field 
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mouse, Ural field mouse, yellow-necked mouse, common shrew, pygmy shrew). 

During the study period, three incomplete waves of large cycles in the abundance of 

small mammals were traced. The cyclicity corresponds to 11 years. In addition to large 

cycles of population dynamics, small (3-4 year) cycles have been identified. The 

average long-term abundance of small mammals is set at 8,4 individuals/100 trap-

days (cylinder-days). 

Key words: small mammals, relative abundance, rodents, insectivores, vole, 

mouse, shrew. 

 

ʄʝʣʢʠʝ ʤʣʝʢʦʧʠʪʘʶʱʠʝ ʷʚʣʷʶʪʩʷ ʠʜʝʘʣʴʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʜʠʥʘʤʠʢʠ ʧʦʧʫʣʷʮʠʡ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ 

ʛʨʫʧʧʘʤʠ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʪ.ʢ. ʦʥʠ ʠʤʝʶʪ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʫʶ ʞʠʟʥʴ, ʯʪʦ 

ʙʝʟʫʩʣʦʚʥʦ ʷʚʣʷʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʤʦʤʝʥʪʦʤ ʩ ʧʦʟʠʮʠʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷ, ʘ 

ʪʘʢʞʝ ʦʥʠ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʧʦʪʦʤʩʪʚʘ ʠ ʙʳʩʪʨʳʤ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʤ ʦʪʢʣʠʢʦʤ ʥʘ ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ ʤʥʦʛʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʯʘʩʪʦ ʟʘʚʠʩʠʪ 

ʦʪ ʤʥʦʛʠʭ ʙʠʦʪʠʯʝʩʢʠʭ ʠ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ʆʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ 

ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʮʠʢʣʦʚ (ʛʦʜʳ ʜʝʧʨʝʩʩʠʡ ʠ ʚʩʧʳʰʝʢ) ʯʠʩʣʝʥʥʦʩʪʠ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʤʥʦʛʠʝ ʫʯʝʥʳʝ ʩʚʷʟʳʚʘʶʪ ʩ ʯʠʩʣʝʥʥʦʩʪʴʶ ʭʠʱʥʠʢʦʚ, 

ʟʘʧʘʩʘʤʠ ʧʠʱʠ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ (Adler, Wilson, 1987; Batzli, 

Lesieutre, 1991, Batzli, 2001). 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʮʠʢʣʦʚ ʯʠʩʣʝʥʥʦʩʪʠ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚʩʝʛʜʘ 

ʟʘʩʣʫʞʠʚʘʶʪ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʩʢʘʥʜʠʥʘʚʩʢʠʭ 

ʩʪʨʘʥʘʭ. ʊʘʢ, ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʌʝʥʥʦʩʢʘʥʜʠʠ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʳʝ 3-4-ʣʝʪʥʠʝ 

ʢʦʣʝʙʘʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʣʝʚʦʢ ʠ ʪʨʘʚʦʷʜʥʳʭ ʩʨʝʜʥʠʭ ʨʘʟʤʝʨʦʚ ʧʨʠʫʨʦʯʝʥʳ ʢ 

ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ, ʭʦʪʷ ʶʞʥʝʝ ʫ ʧʦʣʝʚʦʢ ʤʦʛʫʪ ʥʘʙʣʶʜʘʪʴʩʷ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ. ʇʨʝʜʦʧʨʝʜʝʣʷʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ 

ʤʝʞʜʫ ʪʨʘʚʦʷʜʥʳʤʠ ʞʠʚʦʪʥʳʤʠ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʢʘʯʝʩʪʚʦ ʠ ʢʦʣʠʯʝʩʪʚʦ 

ʧʠʱʝʚʳʭ ʨʝʩʫʨʩʦʚ ʠʣʠ ʭʠʱʥʠʯʝʩʪʚʦ (Angelstam et al., 1985). ɻʦʜʳ ʧʠʢʘ 

ʯʠʩʣʝʥʥʦʩʪʠ ʨʳʞʝʡ ʧʦʣʝʚʢʠ (Myodes glareolus) ʯʘʱʝ ʚʩʝʛʦ ʩʦʚʧʘʜʘʣʠ ʩ ʛʦʜʘʤʠ 

ʧʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʪʝʤʥʦʡ ʧʦʣʝʚʢʠ (Microtus agrestis), ʥʦ ʚ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ 

ʦʥʠ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʥʝʩʢʦʣʴʢʦ ʨʘʥʴʰʝ (Myllymªki et al., 1977). 

ɺ ʈʝʩʧʫʙʣʠʢʝ ʄʦʨʜʦʚʠʷ, ʢʨʦʤʝ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ɸʥʜʨʝʡʯʝʚ, 2014, 

2015; ɸʥʜʨʝʡʯʝʚ ʠ ʜʨ., 2016), ʜʦʣʛʦʝ ʚʨʝʤʷ ʧʦʩʪʦʷʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ 

ʜʠʥʘʤʠʢʝ ʯʠʩʣʝʥʥʦʩʪʠ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʨʝʛʠʦʥʘ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ. 

ʆʩʥʦʚʥʳʝ ʫʯʝʪʥʳʝ ʨʘʙʦʪʳ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʜʘʪʠʨʫʶʪʩʷ 70-ʤʠ ʛʦʜʘʤʠ (ɹʦʨʦʜʠʥ, 

1966, 1974), ʯʝʤ ʩʦʙʩʪʚʝʥʥʦ ʠ ʦʙʫʩʣʦʚʣʝʥ ʠʥʪʝʨʝʩ ʢ ʵʪʦʤʫ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ 

ʘʩʧʝʢʪʫ ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠ ʤʦʥʠʪʦʨʠʥʛ 

ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʮʠʢʣʦʚ ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʠʢʦʚ ʯʠʩʣʝʥʥʦʩʪʠ ʚʘʞʥʳ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʦʦʥʦʟʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʨʝʛʠʦʥʝ (ɸʥʜʨʝʡʯʝʚ, 2016; 

Andreychev, Boyarova, 2020). ʎʝʣʴ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ 

ʯʠʩʣʝʥʥʦʩʪʠ ʚʠʜʦʚ ʤʝʣʢʠʭ ʛʨʳʟʫʥʦʚ ʠ ʥʘʩʝʢʦʤʦʷʜʥʳʭ ʚ ʈʝʩʧʫʙʣʠʢʝ ʄʦʨʜʦʚʠʷ. 

ʆʪʣʦʚ ʥʘʟʝʤʥʳʭ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʧʨʦʚʦʜʠʣʩʷ ʩ 2006 ʧʦ 2023 ʛʛ. ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ: ʣʦʚʯʠʭ ʣʠʥʠʡ ʠ ʣʦʚʯʠʭ ʢʘʥʘʚʦʢ 
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(ʂʘʨʘʩʝʚʘ ʠ ʜʨ., 2008; ʈʘʚʢʠʥ, ʃʠʚʘʥʦʚ, 2008). ʄʘʪʝʨʠʘʣ ʚ ʄʦʨʜʦʚʠʠ ʩʦʙʨʘʥ ʥʘ 

ʜʚʫʭ ʫʯʘʩʪʢʘʭ: ʚ ʏʘʤʟʠʥʩʢʦʤ ʨʘʡʦʥʝ (ʧ. ʏʘʤʟʠʥʢʘ) ʠ ʚ ʧʦʡʤʝ ʨʝʢʠ ʉʫʨʘ ʚ 

ɹʦʣʴʰʝʙʝʨʝʟʥʠʢʦʚʩʢʦʤ ʨʘʡʦʥʝ (ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʩʪʘʥʮʠʠ ʄʦʨʜʦʚʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ).  

ʉʨʝʜʠ ʚʩʝʭ ʦʪʣʦʚʣʝʥʥʳʭ ʦʩʦʙʝʡ ʨʘʟʥʳʭ ʚʠʜʦʚ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ (24,5 

ʪʳʩ. ʵʢʟ.) ʚ ʈʝʩʧʫʙʣʠʢʝ ʄʦʨʜʦʚʠʷ ʜʦʤʠʥʠʨʦʚʘʣʠ ʠʣʠ ʷʚʣʷʣʠʩʴ ʦʙʳʯʥʳʤʠ ʜʚʘ 

ʚʠʜʘ ʧʦʣʝʚʦʢ: ʨʳʞʘʷ (M. glareolus) ʠ ʦʙʳʢʥʦʚʝʥʥʘʷ ʧʦʣʝʚʢʠ (Microtus arvalis); 

ʪʨʠ ʚʠʜʘ ʤʳʰʝʡ: ʧʦʣʝʚʘʷ ʤʳʰʴ (Apodemus agrarius), ʤʘʣʘʷ ʣʝʩʥʘʷ ʤʳʰʴ 

(Apodemus uralensis), ʞʝʣʪʦʛʦʨʣʘʷ ʤʳʰʴ (Apodemus flavicollis) ʠ ʜʚʘ ʚʠʜʘ 

ʟʝʤʣʝʨʦʝʢ: ʦʙʳʢʥʦʚʝʥʥʘʷ ʙʫʨʦʟʫʙʢʘ (Sorex araneus) ʠ ʤʘʣʘʷ ʙʫʨʦʟʫʙʢʘ (Sorex 

minutus), ʧʦʵʪʦʤʫ ʚ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʤʥʦʛʦʣʝʪʥʠʝ ʧʦʧʫʣʷʮʠʦʥʥʳʝ ʮʠʢʣʳ ʵʪʠʭ 

ʚʠʜʦʚ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʨʝʜʥʷʷ ʤʥʦʛʦʣʝʪʥʷʷ ʯʠʩʣʝʥʥʦʩʪʴ 

ʦʪʣʦʚʣʝʥʥʳʭ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʫʩʪʘʥʦʚʣʝʥʘ ʚ 8,4 ʦʩʦʙʠ/100 ʣʦʚʫʰʢʦ-

ʩʫʪʦʢ (ʮʠʣʠʥʜʨʦ-ʩʫʪʦʢ). ɸʥʘʣʠʟ ʯʠʩʣʝʥʥʦʩʪʠ ʜʦʤʠʥʠʨʫʶʱʠʭ ʚʠʜʦʚ ʛʨʳʟʫʥʦʚ ʚ 

ʨʘʟʥʳʭ ʙʠʦʪʦʧʘʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʩʫʱʝʩʪʚʫʶʪ ʩʚʦʠ ʦʧʪʠʤʘʣʴʥʳʝ 

ʙʠʦʪʦʧʳ. ɺ ʥʝʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʠʣʠ ʚ ʛʦʜʳ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ ʯʠʩʣʝʥʥʦʩʪʴ 

ʵʪʠʭ ʛʨʳʟʫʥʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʳʣʘ ʚʳʰʝ ʚ ʦʧʪʠʤʘʣʴʥʳʭ ʜʣʷ ʥʠʭ ʙʠʦʪʦʧʘʭ. 

ʇʦ ʩʨʝʜʥʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʬʦʥʦʚʳʭ ʚʠʜʦʚ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚ 

ʄʦʨʜʦʚʠʠ ʚʳʜʝʣʝʥʳ ʛʦʜʳ ʤʘʩʩʦʚʳʭ ʧʠʢʦʚ ʠ ʜʝʧʨʝʩʩʠʡ ʯʠʩʣʝʥʥʦʩʪʠ. ɻʦʜʳ 

ʚʳʩʦʢʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʯʝʨʝʟ 11 

ʣʝʪ (ʨʠʩʫʥʦʢ). ʇʨʠʯʝʤ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʯʠʩʣʫ 2014 ʛ. ʧʨʝʜʰʝʩʪʚʦʚʘʣʠ ʪʨʠ ʛʦʜʘ 

(2011 ʛ.), ʢʦʛʜʘ ʯʠʩʣʝʥʥʦʩʪʴ ʨʝʟʢʦ ʚʦʟʨʦʩʣʘ, ʟʘʪʝʤ ʧʨʦʠʟʦʰʣʦ ʥʝʙʦʣʴʰʦʝ 

ʩʥʠʞʝʥʠʝ. ʉ ʚʝʩʥʳ ʜʦ ʦʩʝʥʠ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʠ ʚ ʨʘʟʥʳʭ ʙʠʦʪʦʧʘʭ ʯʠʩʣʝʥʥʦʩʪʴ 

ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 5-15 ʠ ʙʦʣʝʝ ʨʘʟ. ɸʥʘʣʦʛʠʯʥʦ, ʚ 2022 ʛ. 

(ʯʝʨʝʟ 11 ʣʝʪ ʧʦʩʣʝ 2011 ʛ.) ʧʨʦʠʟʦʰʝʣ ʨʝʟʢʠʡ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʤʝʣʢʠʭ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʛʦʜʘʤʠ. ʕʪʠ ʟʥʘʯʝʥʠʷ 

ʯʠʩʣʝʥʥʦʩʪʠ ʪʘʢʞʝ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʨʝʜʧʠʢʦʚʳʤʠ. 

 
ʈʠʩʫʥʦʢ. ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʬʦʥʦʚʳʭ ʚʠʜʦʚ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚ 

ʈʝʩʧʫʙʣʠʢʝ ʄʦʨʜʦʚʠʷ 
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ʉʧʫʩʪʷ 11 ʣʝʪ ʪʘʢʞʝ ʦʪʤʝʯʘʣʠʩʴ ʛʦʜʳ ʥʠʟʢʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʤʥʦʛʠʭ ʚʠʜʦʚ 

ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ (ʜʝʧʨʝʩʩʠʠ ʯʠʩʣʝʥʥʦʩʪʠ). ʇʨʠ ʵʪʦʤ ʤʠʥʠʤʘʣʴʥʘʷ 

ʯʠʩʣʝʥʥʦʩʪʴ ʦʪʤʝʯʝʥʘ ʚ 2009 ʠ 2020 ʛʦʜʘʭ. ɻʦʜʳ ʜʝʧʨʝʩʩʠʡ (2009, 2020 ʛʛ.) ʠ 

ʧʠʢʦʚ ʯʠʩʣʝʥʥʦʩʪʠ (2003, 2014) ʯʝʨʝʜʫʶʪʩʷ ʧʨʠʤʝʨʥʦ ʯʝʨʝʟ ʰʝʩʪʴ ʣʝʪ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʜʠʥʘʤʠʢʠ ʧʦʧʫʣʷʮʠʡ ʜʨʫʛʠʭ ʬʦʥʦʚʳʭ ʚʠʜʦʚ (ʤʘʣʘʷ ʣʝʩʥʘʷ 

ʤʳʰʴ, ʧʦʣʝʚʘʷ ʤʳʰʴ, ʦʙʳʢʥʦʚʝʥʥʘʷ ʙʫʨʦʟʫʙʢʘ, ʤʘʣʘʷ ʙʫʨʦʟʫʙʢʘ) ʚʳʷʚʣʝʥʳ 

ʤʘʣʳʝ ʧʦʧʫʣʷʮʠʦʥʥʳʝ ʮʠʢʣʳ. ʀʥʪʝʨʚʘʣʳ ʤʝʞʜʫ ʧʠʢʘʤʠ ʩʦʩʪʘʚʣʷʶʪ ʦʪ 2 ʜʦ 4 

ʣʝʪ. ʊʝʤʧʳ ʧʨʠʨʦʩʪʘ ʥʘʩʝʣʝʥʠʷ ʠʟʤʝʥʷʶʪʩʷ ʚ 2-3 ʨʘʟʘ. ʇʦʤʠʤʦ ʦʩʥʦʚʥʳʭ 

ʤʘʩʩʦʚʳʭ ʧʠʢʦʚ ʯʠʩʣʝʥʥʦʩʪʠ ʵʪʠʭ ʚʠʜʦʚ, ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʦʪʤʝʯʝʥ ʚ 2006, 

2010, 2017 ʠ 2019 ʛʛ. ɼʣʷ ʨʝʛʠʦʥʘ ʚʘʞʥʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʩ ʧʠʢʘʤʠ ʠ ʩʧʘʜʦʤ ʯʠʩʣʝʥʥʦʩʪʠ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. ʆʩʦʙʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʛʦʜʳ ʧʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚ ʨʝʛʠʦʥʝ ʦʢʘʟʘʣʠ 

ʛʦʜʳ ʩ ʚʳʩʦʢʠʤ ʩʥʝʞʥʳʤ ʧʦʢʨʦʚʦʤ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ ʩʥʝʞʥʳʤ ʧʝʨʠʦʜʦʤ ʚ 

ʛʦʜʫ. ʊʘʢʠʝ ʟʠʤʳ ʧʦʚʣʠʷʣʠ ʥʘ ʨʘʟʤʥʦʞʝʥʠʝ ʠ ʚʳʞʠʚʘʥʠʝ ʤʝʣʢʠʭ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʚʝʛʝʪʘʮʠʦʥʥʳʝ ʧʝʨʠʦʜʳ. ɺʳʩʦʪʘ ʩʥʝʞʥʦʛʦ 

ʧʦʢʨʦʚʘ ʚ ʬʝʚʨʘʣʝ 2014 ʛ. ʢʦʣʝʙʘʣʘʩʴ ʦʪ 60 ʜʦ 70 ʩʤ, ʚ 2017 ʛ. ï ʦʪ 65 ʜʦ 75 ʩʤ, 

ʚ 2019 ʛ. ï ʦʪ 65 ʜʦ 80 ʩʤ, ʚ 2022 ʛ. ï ʦʪ 60 ʜʦ 80 ʩʤ. ʆʙʨʘʟʦʚʘʥʠʝ ʫʩʪʦʡʯʠʚʦʛʦ 

ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʧʦʣʷʭ ʦʪʤʝʯʝʥʦ ʚ ʧʦʩʣʝʜʥʝʡ ʜʝʢʘʜʝ ʥʦʷʙʨʷ. ɺʦ ʚʪʦʨʦʡ 

ʜʝʢʘʜʝ ʤʘʨʪʘ ʧʨʦʠʟʦʰʝʣ ʫʩʪʦʡʯʠʚʳʡ ʧʝʨʝʭʦʜ ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʟʜʫʭʘ ʯʝʨʝʟ 0 Áʉ ʚ ʩʪʦʨʦʥʫ ʧʦʚʳʰʝʥʠʷ. ɺ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʤʘʨʪʘ ʟʘʬʠʢʩʠʨʦʚʘʥʦ 

ʨʘʟʨʫʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʛʦ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʫʙʦʨʢʘ ʩʥʝʛʘ ʩ ʧʦʣʝʡ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʟʠʤʳ ʩ ʫʩʪʦʡʯʠʚʳʤ ʩʥʝʞʥʳʤ ʧʦʢʨʦʚʦʤ ʚ ʵʪʠ ʛʦʜʳ 

ʩʦʩʪʘʚʠʣʘ ʙʦʣʝʝ 120 ʜʥʝʡ. ɻʣʫʙʠʥʘ ʧʨʦʤʝʨʟʘʥʠʷ ʧʦʯʚʳ ʚ ʵʪʠ ʛʦʜʳ ʩʦʩʪʘʚʠʣʘ 20-

25 ʩʤ, ʯʪʦ ʚ 2,5-4,5 ʨʘʟʘ ʤʝʥʴʰʝ ʥʦʨʤʳ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʥʝʢʦʪʦʨʳʭ 

ʚʠʜʦʚ ʧʦʩʣʝ ʟʠʤ ʩ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ ʠ ʛʣʫʙʦʢʠʤ ʩʥʝʞʥʳʤ ʧʦʢʨʦʚʦʤ 

ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʧʨʠ ʦʪʣʦʚʘʭ ʙʦʣʝʝ ʯʝʤ 15 ʦʩʦʙʝʡ ʥʘ 100 ʣʦʚʫʰʢʦ-ʩʫʪʦʢ. 

ʅʘʧʨʦʪʠʚ, ʚ ʛʦʜʳ ʜʝʧʨʝʩʩʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ (2009, 2020 

ʛʛ.) ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʙʳʣʠ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʚʳʩʦʪʦʡ ʩʥʝʞʥʦʛʦ 

ʧʦʢʨʦʚʘ (ʦʪ 25 ʜʦ 40 ʩʤ) ʠ ʢʦʨʦʪʢʠʤ ʩʥʝʞʥʳʤ ʧʝʨʠʦʜʦʤ (ʤʝʥʝʝ 110 ʜʥʝʡ). 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʧʦʩʣʝ ʟʠʤ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʠ 

ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ ʩʥʝʞʥʳʤ ʧʦʢʨʦʚʦʤ ʩʥʠʞʘʣʘʩʴ ʧʨʠ ʦʪʣʦʚʘʭ ʤʝʥʝʝ ʯʝʤ 5 

ʦʩʦʙʝʡ ʥʘ 100 ʣʦʚʫʰʢʦ-ʜʥʝʡ. ʄʝʣʢʠʝ ʛʨʳʟʫʥʳ, ʧʨʦʚʦʜʷʱʠʝ ʙʦʣʴʰʫʶ ʯʘʩʪʴ 

ʟʠʤʳ ʧʦʜ ʩʥʝʛʦʤ, ʚ ʤʘʣʦʩʥʝʞʥʳʝ ʛʦʜʳ ʛʠʙʥʫʪ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ. ɻʣʫʙʠʥʘ 

ʧʨʦʤʝʨʟʘʥʠʷ ʧʦʯʚʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ ʪʘʢʞʝ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʜʦʩʪʫʧʥʦʩʪʴ 

ʢʦʨʤʦʚ. ʋʩʣʦʚʠʷ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʧʦʚʳʰʝʥʠʷ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʣʠʷʶʪ ʥʘ ʭʦʜ ʚʝʩʝʥʥʝʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʛʨʳʟʫʥʦʚ. ɺ 

ʛʦʜʳ ʩ ʭʦʨʦʰʠʤʠ ʢʦʨʤʦʚʳʤʠ ʫʩʣʦʚʠʷʤʠ ʧʦʩʣʝ ʜʣʠʪʝʣʴʥʦʛʦ ʩʥʝʞʥʦʛʦ ʧʝʨʠʦʜʘ 

ʤʦʣʦʜʳʝ ʦʩʦʙʠ ʚʝʩʝʥʥʝʛʦ ʧʦʤʝʪʘ ʤʦʛʫʪ ʨʘʟʤʥʦʞʘʪʴʩʷ ʜʚʘʞʜʳ ʟʘ ʣʝʪʦ. ʕʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. 

ɺ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʫ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚʳʷʚʣʝʥʳ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʪʝʥʜʝʥʮʠʠ ʚ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʮʠʢʣʘʭ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘʝʪʩʷ 

ʨʳʞʝʡ ʧʦʣʝʚʢʠ. ʈʳʞʘʷ ʧʦʣʝʚʢʘ ʙʦʣʝʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʧʣʘʩʪʠʯʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʣʝʩʥʳʭ ʧʦʣʝʚʦʢ. ɺ ʛʦʜʳ ʜʝʧʨʝʩʩʠʡ ʯʠʩʣʝʥʥʦʩʪʠ (2009, 2020 ʛʛ.) 
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ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚ ʨʝʛʠʦʥʝ ʨʳʞʘʷ ʧʦʣʝʚʢʘ ʠʤʝʣʘ 

ʚʳʩʦʢʫʶ ʯʠʩʣʝʥʥʦʩʪʴ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʜʦʩʪʠʛʘʣʘ 24,6 ʦʩʦʙʝʡ/100 

ʣʦʚʫʰʢʦ-ʩʫʪʦʢ ʚ ʧʝʨʠʦʜ ʜʝʧʨʝʩʩʠʠ ʝʝ ʯʠʩʣʝʥʥʦʩʪʴ ʧʘʜʘʣʘ ʜʦ 3-5 ʦʩʦʙʝʡ/100 

ʣʦʚʫʰʢʦ-ʩʫʪʦʢ. ɺ 2019 ʛ. ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʞʝʣʪʦʛʦʨʣʦʡ ʤʳʰʠ ʙʳʣʘ ʚʳʰʝ, 

ʯʝʤ ʫ ʨʳʞʝʡ ʧʦʣʝʚʢʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʩʣʝ ʣʝʪ ʧʠʢʦʚ ʯʠʩʣʝʥʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ʚ ʩʣʝʜʫʶʱʝʤ ʛʦʜʫ (2012, 2015, 2023 ʛʛ.) ʥʘʙʣʶʜʘʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ 

ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ɿʘ ʛʦʜʳ ʜʝʧʨʝʩʩʠʡ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘ ʩʣʝʜʫʶʱʠʡ ʛʦʜ 

(2010, 2021 ʛʛ.) ʥʘʯʠʥʘʝʪ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʪʴʩʷ. 

ʋ ʩʠʤʧʘʪʨʠʯʝʩʢʠʭ ʚʠʜʦʚ ʤʳʰʝʡ (A. flavicollis ʠ A. uralensis), ʢʦʥʢʫʨʠʨʫʶʱʠʭ 

ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʟʘ ʨʝʩʫʨʩʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʠʢʠ ʠ ʩʧʘʜʳ ʯʠʩʣʝʥʥʦʩʪʠ ʯʘʩʪʦ 

ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʨʘʟʥʳʝ ʛʦʜʳ. ɺ ʛʦʜʳ ʤʘʩʩʦʚʳʭ ʜʝʧʨʝʩʩʠʡ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ 

ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʛʨʳʟʫʥʦʚ (2009, 2020 ʛʛ.) ʤʘʣʘʷ ʣʝʩʥʘʷ ʤʳʰʴ ʫʩʪʫʧʘʝʪ ʚ ʦʪʣʦʚʘʭ 

ʞʝʣʪʦʛʦʨʣʦʡ ʤʳʰʠ. ɺ ʛʦʜʳ ʧʠʢʦʚ ʤʘʩʩʦʚʦʡ ʯʠʩʣʝʥʥʦʩʪʠ (2014, 2022 ʛʛ.) ʤʘʣʘʷ 

ʣʝʩʥʘʷ ʤʳʰʴ ʧʨʝʦʙʣʘʜʘʝʪ ʚ ʦʪʣʦʚʘʭ ʥʘʜ ʞʝʣʪʦʛʦʨʣʦʡ ʤʳʰʴʶ. 

ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʢʦʤʦʷʜʥʳʭ ʚ ʨʘʡʦʥʘʭ ʟʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʥʝ ʙʳʣʘ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʡ, ʪ.ʝ. ʩʚʝʨʭʚʳʩʦʢʠʭ ʢʦʣʝʙʘʥʠʡ ʧʦ ʛʦʜʘʤ ʥʝ 

ʥʘʙʣʶʜʘʣʦʩʴ. ɽʜʠʥʩʪʚʝʥʥʳʤʠ ʚʠʜʘʤʠ ʤʝʣʢʠʭ ʥʘʩʝʢʦʤʦʷʜʥʳʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, 

ʠʤʝʚʰʠʤʠ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʫʶ ʜʠʥʘʤʠʢʫ, ʙʳʣʠ ʦʙʳʢʥʦʚʝʥʥʘʷ ʠ ʤʘʣʘʷ 

ʙʫʨʦʟʫʙʢʠ. ʆʙʳʢʥʦʚʝʥʥʘʷ ʙʫʨʦʟʫʙʢʘ ʦʪʤʝʯʝʥʘ ʜʣʷ ʚʩʝʭ ʙʠʦʪʦʧʦʚ. ʇʦʯʪʠ ʚʩʝʛʜʘ 

ʦʥʘ ʚʳʩʪʫʧʘʣʘ ʚ ʨʦʣʠ ʜʦʤʠʥʘʥʪʘ. ʉʨʝʜʥʷʷ ʤʥʦʛʦʣʝʪʥʷʷ ʧʦʧʫʣʷʮʠʷ ʩʦʩʪʘʚʠʣʘ 14 

ʦʩʦʙʝʡ/100 ʮʠʣʠʥʜʨʦ-ʩʫʪʦʢ. ʅʘʠʙʦʣʴʰʝʝ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʥʘʙʣʶʜʘʣʦʩʴ ʚ 

2010 ʠ 2022 ʛʛ. ʄʘʣʘʷ ʟʙʫʨʦʟʙʢʘ ʚʳʩʪʫʧʘʣʘ ʩʫʙʜʦʤʠʥʘʥʪʦʤ ʦʙʳʢʥʦʚʝʥʥʦʡ 

ʙʫʨʦʟʫʙʢʠ. ʉʨʝʜʥʷʷ ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 6,7 ʦʩʦʙʝʡ/100 ʣ-ʩ.  
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ɸʥʪʦʥʦʚʘ ɽ. ɺ., ʇʦʟʦʣʦʪʠʥʘ ɺ. ʅ. 

ʀʥʩʪʠʪʫʪ ʵʢʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ ʋʨʆ ʈɸʅ 

ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ, ʈʦʩʩʠʷ 

 

ɹʀʆʃʆɻʀʏɽʉʂʀɽ ʈʀʊʄʓ ʋ ʈɸʉʊɽʅʀʁ ɺ ʋʉʃʆɺʀʗʍ 

ʈɸɼʀɸʎʀʆʅʅʆɻʆ ʉʊʈɽʉʉɸ 

 

ʀʟʫʯʝʥʘ ʚʨʝʤʝʥʥ§ʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ, ʯʘʩʪʦʪʳ ʘʥʦʤʘʣʠʡ ʠ 

ʩʦʜʝʨʞʘʥʠʷ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ (ʅʄɸʆ) ʫ ʩʝʤʝʥʥʦʛʦ 

ʧʦʪʦʤʩʪʚʘ ʨʘʩʪʝʥʠʡ ʠʟ ʭʨʦʥʠʯʝʩʢʠ ʦʙʣʫʯʘʝʤʳʭ ʠ ʬʦʥʦʚʳʭ ʮʝʥʦʧʦʧʫʣʷʮʠʡ. ʋ 

ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ ʚʳʞʠʚʘʝʤʦʩʪʴ ʠ ʜʣʠʥʘ ʢʦʨʥʝʡ ʧʨʦʨʦʩʪʢʦʚ, ʘ ʪʘʢʞʝ 

ʩʦʜʝʨʞʘʥʠʝ ʅʄɸʆ ʩʥʠʞʘʣʠʩʴ, ʘ ʯʘʩʪʦʪʘ ʘʥʦʤʘʣʠʡ ʚ ʨʘʟʚʠʪʠʠ ʧʦʚʳʰʘʣʘʩʴ ʚ 

ʦʩʝʥʥʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ. 
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The temporal variability of viability, frequency of anomalies, and content of low 

molecular weight antioxidants (LMWA) in the seed offspring of plants from 

chronically irradiated and background populations has been studied. For most species, 

the survival and root length of seedlings, as well as the content of LMWA, decreased, 

while the frequency of developmental anomalies increased during the autumn-winter 

period. 

Key words: Kyshtym accident, low dose ionizing radiation, herbaceous plants, 

biological rhythms, time-depend effects, viability, abnormality, hormesis. 

 

ɸʢʪʠʚʥʳʝ ʬʦʨʤʳ ʢʠʩʣʦʨʦʜʘ (ɸʌʂ), ʚ ʠʟʙʳʪʢʝ ʦʙʨʘʟʫʶʱʠʝʩʷ ʧʨʠ ʜʝʡʩʪʚʠʠ 

ʤʘʣʳʭ ʜʦʟ ʠʦʥʠʟʠʨʫʶʱʝʡ ʨʘʜʠʘʮʠʠ (ʄɼ), ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʝʛʫʣʷʮʠʠ 

ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʙʘʣʘʥʩʘ ʨʘʩʪʝʥʠʡ. ʅʘʰʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʦʮʝʥʢʫ ʚʨʝʤʝʥʥʦʡ (ʚʥʫʪʨʠʛʦʜʦʚʦʡ ʠʣʠ ʩʝʟʦʥʥʦʡ) ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʩʝʤʝʥʥʦʛʦ ʧʦʪʦʤʩʪʚʘ, ʯʘʩʪʦʪʳ ʘʥʦʤʘʣʠʡ ʚ ʨʘʟʚʠʪʠʠ ʠ 

ʩʦʜʝʨʞʘʥʠʷ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ (ʅʄɸʆ) ʫ ʰʝʩʪʠ ʚʠʜʦʚ 

ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ (ʢʦʩʪʨʝʮ Bromus inermis, ʛʨʘʚʠʣʘʪ Geum aleppicum, 

ʧʦʜʦʨʦʞʥʠʢ Plantago major, ʱʘʚʝʣʴ Rumex confertus, ʜʨʝʤʘ Silene latifolia ʠ 

ʦʜʫʚʘʥʯʠʢ Taraxacum officinale), ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ɺʦʩʪʦʯʥʦ-ʋʨʘʣʴʩʢʦʛʦ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʩʣʝʜʘ (ɺʋʈʉʘ) ʠ ʟʘ ʝʛʦ 

ʧʨʝʜʝʣʘʤʠ. ʕʪʠ ʚʠʜʳ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʨʘʜʠʦʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ ʧʣʦʠʜʥʦʩʪʠ 

ʛʝʥʦʤʘ. ʆʥʠ ʦʪʥʦʩʷʪʩʷ ʢ ʨʝʬʝʨʝʥʪʥʦʡ ʛʨʫʧʧʝ çʜʠʢʠʝ ʪʨʘʚʳè ʜʣʷ ʦʮʝʥʢʠ 

ʭʨʦʥʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʠʦʥʠʟʠʨʫʶʱʝʡ ʨʘʜʠʘʮʠʠ ʚ ʥʘʟʝʤʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ 

(Publication 108). 

ʇʦʩʢʦʣʴʢʫ ɸʌʂ ʫʯʘʩʪʚʫʶʪ ʚ ʨʝʛʫʣʷʮʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʠʪʤʦʚ, ʤʳ 

ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʚʥʫʪʨʠʛʦʜʦʚʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʩʝʤʝʥʥʦʛʦ 

ʧʦʪʦʤʩʪʚʘ, ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʘʥʦʤʘʣʠʡ ʠ ʩʦʜʝʨʞʘʥʠʷ ʅʄɸʆ ʠʤʧʘʢʪʥʳʭ 

ʧʨʦʨʦʩʪʢʦʚ ʙʫʜʫʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʬʦʥʦʚʳʭ ʨʘʩʪʝʥʠʡ. ɼʣʷ ʧʨʦʚʝʨʢʠ ʛʠʧʦʪʝʟʳ ʤʳ 

ʧʨʦʚʝʣʠ 12 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʤʝʪʦʜʦʤ ʨʫʣʦʥʥʦʡ ʢʫʣʴʪʫʨʳ, 

ʧʨʦʨʘʱʠʚʘʷ ʩʝʤʝʥʘ ʝʞʝʤʝʩʷʯʥʦ ʚ ʪʝʯʝʥʠʝ 3 ʥʝʜʝʣʴ. ʄʦʱʥʦʩʪʴ ʧʦʛʣʦʱʝʥʥʦʡ 

ʜʦʟʳ (ʄʇɼ) ʤʘʪʝʨʠʥʩʢʠʭ ʨʘʩʪʝʥʠʡ ʠ ʟʘʨʦʜʳʰʝʡ ʩʝʤʷʥ ʚ ʟʦʥʝ ɺʋʈʉʘ 

ʧʨʝʚʳʰʘʣʘ ʬʦʥʦʚʳʡ ʫʨʦʚʝʥʴ ʥʘ 1-3 ʠ 1-2 ʧʦʨʷʜʢʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɿʘ ʚʨʝʤʷ 

ʭʨʘʥʝʥʠʷ ʩʝʤʷʥ ʜʦ ʧʦʩʣʝʜʥʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʄʇɼ ʚʦʟʨʦʩʣʘ ʚ 1,8 ʨʘʟʘ ʟʘ ʩʯʝʪ 

ʨʘʩʧʘʜʘ ʠʥʢʦʨʧʦʨʠʨʦʚʘʥʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ. ɺʩʝ ʨʘʩʩʯʠʪʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʥʝ 

ʧʨʝʚʳʰʘʣʠ ʜʠʘʧʘʟʦʥ ʤʘʣʳʭ ʜʦʟ ʜʣʷ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ. ɼʣʷ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʙʳʣʠ ʭʘʨʘʢʪʝʨʥʳ, ʚ ʦʩʥʦʚʥʦʤ, 

ʥʝʣʠʥʝʡʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʄʇɼ. 

ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʚʳʙʦʨʦʢ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʠʜʦʚ (B. inermis, G. aleppicum, R. 

confertus, S. latifolia) ʚʳʞʠʚʘʝʤʦʩʪʴ ʠ ʜʣʠʥʘ ʢʦʨʥʝʡ ʧʨʦʨʦʩʪʢʦʚ ʩʥʠʞʘʣʠʩʴ ʚ 

ʦʩʝʥʥʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ, ʘ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʘʥʦʤʘʣʠʠ ʚ ʨʘʟʚʠʪʠʠ 

ʧʨʦʨʦʩʪʢʦʚ ʧʦʚʳʰʘʣʘʩʴ. ʉʠʥʭʨʦʥʥʦʩʪʴ ʠʟʤʝʥʝʥʠʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʬʦʥʦʚʳʭ ʠ ʭʨʦʥʠʯʝʩʢʠ ʦʙʣʫʯʘʝʤʳʭ ʚʳʙʦʨʢʘʭ ʥʘʨʫʰʘʣʘʩʴ ʫ ʚʩʝʭ 

ʚʠʜʦʚ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʦʜʦʨʦʞʥʠʢʘ ʠ ʦʜʫʚʘʥʯʠʢʘ. ʇʨʠ ʵʪʦʤ ʜʠʘʧʘʟʦʥ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʨʠʟʥʘʢʦʚ ʚ ʦʙʣʫʯʘʝʤʳʭ ʚʳʙʦʨʢʘʭ ʙʳʣ ʰʠʨʝ, ʯʝʤ ʚ ʬʦʥʦʚʳʭ. 
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ɺʘʨʠʘʙʝʣʴʥʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ʅʄɸʆ ʚ ʧʦʧʫʣʷʮʠʷʭ ʨʘʩʪʝʥʠʡ ʯʘʩʪʦ ʙʳʣʘ 

ʩʠʥʭʨʦʥʥʦʡ. ʉʦʜʝʨʞʘʥʠʝ ʅʄɸʆ ʩʥʠʞʘʣʦʩʴ ʚ ʨʷʜʫ R. confertus > B. inermis > G. 

aleppicum > S. latifolia, ʯʪʦ ʥʘʭʦʜʠʣʦʩʴ ʚ ʩʦʛʣʘʩʠʠ ʩ ʥʘʣʠʯʠʝʤ ʘʥʪʦʮʠʘʥʦʚʦʡ 

ʦʢʨʘʩʢʠ ʫ ʨʘʩʪʝʥʠʡ. ʄʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʅʄɸʆ ʫ ʧʨʦʨʦʩʪʢʦʚ ʦʪʤʝʯʘʣʠ ʚ 

ʟʠʤʥʠʡ ʧʝʨʠʦʜ. ɿʥʘʯʠʤʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʢʦʨʨʝʣʷʮʠʠ ʦʙʥʘʨʫʞʝʥʳ ʤʝʞʜʫ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʅʄɸʆ ʚ ʧʨʦʨʦʩʪʢʘʭ. 

ɿʥʘʯʠʤʳʝ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʙʥʘʨʫʞʝʥr  ʤʝʞʜʫ ʯʘʩʪʦʪʦʡ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʘʥʦʤʘʣʠʡ ʚ ʨʘʟʚʠʪʠʠ ʫ ʧʨʦʨʦʩʪʢʦʚ ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʅʄɸʆ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʘʱʠʪʥʦʤ ʜʝʡʩʪʚʠʠ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʀʥʩʪʠʪʫʪʘ 

ʵʢʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ ʋʨʆ ʈɸʅ (122021000077-6). 
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ʃʋɻʆɺʆɽ ʉʆʆɹʑɽʉʊɺʆ ʇʆʏɺɽʅʅʓʍ ɾɽʉʊʂʆʂʈʓʃʓʍ 

(COLEOPTERA : CARABIDAE , STAPHYLINIDAE ) ɺ ʋʉʃʆɺʀʗʍ 

ʀʅɺɸɿʀʀ ɹʆʈʑɽɺʀʂɸ ʉʆʉʅʆɺʉʂʆɻʆ 

 

ɺ ʨʘʙʦʪʝ ʦʙʩʫʞʜʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʭʘʨʘʢʪʝʨʘ ʚʣʠʷʥʠʷ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʡ 

ʠʥʚʘʟʠʠ ʙʦʨʱʝʚʠʢʘ ʉʦʩʥʦʚʩʢʦʛʦ ʥʘ ʩʪʨʫʢʪʫʨʫ ʧʦʧʫʣʷʮʠʡ ʠ ʙʠʦʪʦʧʠʯʝʩʢʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʣʫʛʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦʯʚʝʥʥʳʭ ʞʝʩʪʢʦʢʨʳʣʳʭ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʦʨʱʝʚʠʢ ʉʦʩʥʦʚʩʢʦʛʦ, ʠʥʚʘʟʠʷ, ʣʫʛʦʚʦʡ ʙʠʦʪʦʧ, 

ʧʦʯʚʝʥʥʳʝ ʞʝʩʪʢʦʢʨʳʣʳʝ, ʚʠʜʦʚʦʝ ʙʦʛʘʪʩʪʚʦ, ʯʠʩʣʝʥʥʦʩʪʴ, ʦʨʜʠʥʘʮʠʷ. 

 

Antsiferov A. L. 

Kostroma Museum-Reserve 

Kostroma, Russia 

 

MEADOW COM MUNITY OF SOIL COLEOPTERA (COLEOPTERA: 

CARABIDAE, STAPHYLINIDAE) IN THE CONDITIONS OF INVASION 

OF HOGWEED SOSNOWSKI 

 

The paper discusses the problem of the nature of the influence of the progressive 

invasion of Sosnowsky hogweed on the population structure and biotopic distribution 

of the meadow complex of soil Coleoptera. 
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ʇʨʦʛʨʝʩʩʠʨʫʶʱʘʷ ʠʥʚʘʟʠʷ ʙʦʨʱʝʚʠʢʘ ʉʦʩʥʦʚʩʢʦʛʦ (Heracleum sosnowskyi 

Manden, 1944) ï ʠʟʚʝʩʪʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʙʣʝʤʘ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʈʦʩʩʠʠ. ʅʘʨʘʩʪʘʶʱʘʷ ʫʛʨʦʟʘ ʨʘʚʥʦʚʝʩʠʶ ʢʦʨʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ ʦʙʫʩʣʦʚʠʣʘ 

ʘʢʪʠʚʥʦʝ ʠʟʫʯʝʥʠʝ ʙʠʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ ʵʪʦʛʦ ʚʠʜʘ ʩ ʮʝʣʴʶ ʧʦʠʩʢʘ ʤʝʪʦʜʦʚ ʠ 

ʩʨʝʜʩʪʚ ʙʦʨʴʙʳ ʩ ʥʠʤ. ɺ ʠʪʦʛʝ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ 

ʠʟʫʯʝʥ ʭʘʨʘʢʪʝʨ ʚʣʠʷʥʠʷ ʠʥʚʘʟʠʠ ʙʦʨʱʝʚʠʢʘ ʉʦʩʥʦʚʩʢʦʛʦ (ʜʘʣʝʝ ï ʙʦʨʱʝʚʠʢʘ) 

ʥʘ ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ (ɹʦʯʢʘʨʝʚ ʠ ʜʨ., 2011; ʏʝʛʦʜʘʝʚʘ ʠ ʜʨ., 2015; 

ʌʣʝʝʥʢʦ, ʂʦʨʦʪʢʘʷ, 2017). ʀʟʚʝʩʪʥʦ, ʯʪʦ ʙʝʩʢʦʥʪʨʦʣʴʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʙʦʨʱʝʚʠʢʘ ʧʨʠʚʦʜʠʪ ʢ ʧʦʣʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʬʠʪʦʮʝʥʦʟʦʚ ʪʘʢ ʢʘʢ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, ʚʳʜʝʣʷʝʤʳʝ ʠʤ, ʜʝʡʩʪʚʫʶʪ ʢʘʢ 

ʠʥʛʠʙʠʪʦʨʳ ʨʦʩʪʘ ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʩʦʚʤʝʩʪʥʦ ʨʘʩʪʝʥʠʡ. ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʧʦʩʣʝʜʩʪʚʠʡ ʚʥʝʜʨʝʥʠʷ ʚ ʝʩʪʝʩʪʚʝʥʥʳʝ ʬʠʪʦʮʝʥʦʟʳ ʙʦʨʱʝʚʠʢʘ ʷʚʣʷʝʪʩʷ 

ʦʙʝʜʥʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʦʩʣʝʜʥʠʭ (ɸʙʨʘʤʦʚʘ, 2011; ɻʝʣʴʪʤʘʥ, 2009; 

ʂʦʥʝʯʥʘʷ, ʂʨʫʧʢʠʥʘ, 2011). ʅʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳ ʣʫʛʦʚʳʝ ʨʘʩʪʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʙʳʩʪʨʦ ʠʩʯʝʟʘʶʪ ʠʟ ʬʠʪʦʮʝʥʦʟʘ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚʳʧʘʜʝʥʠʝ ʠʟ 

ʪʨʘʚʦʩʪʦʷ ʢʦʨʥʝʚʠʱʥʳʭ, ʤʦʯʢʦʚʘʪʦʢʦʨʥʝʚʳʭ ʢʦʨʥʝʦʪʧʨʳʩʢʦʚʳʭ ʨʘʩʪʝʥʠʡ ʩ 

ʟʘʤʝʥʦʡ ʥʘ ʙʦʨʱʝʚʠʢ ʩʦ ʩʪʝʨʞʥʝʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ, ʥʝ ʩʧʦʩʦʙʥʦʡ 

ʦʙʨʘʟʦʚʳʚʘʪʴ ʧʣʦʪʥʫʶ ʜʝʨʥʠʥʫ ʠ ʫʜʝʨʞʠʚʘʪʴ ʧʦʯʚʝʥʥʳʡ ʩʣʦʡ.  

ɻʠʧʦʪʝʪʠʯʝʩʢʠ, ʚ ʩʣʝʜʩʪʚʠʠ ʛʣʫʙʦʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʦʯʚʝʥʥʦ-

ʨʘʩʪʠʪʝʣʴʥʳʭ ʠ ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʣʫʛʦʚʦʛʦ ʙʠʦʪʦʧʘ, ʥʝʠʟʙʝʞʥʦ 

ʜʦʣʞʥʳ ʧʨʦʠʩʭʦʜʠʪʴ ʢʘʨʜʠʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʠ ʚ ʧʦʧʫʣʷʮʠʷʭ ʟʦʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ ï ʥʘʧʦʯʚʝʥʥʦʡ ʵʥʪʦʤʦʬʘʫʥʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʘʥʥʳʡ 

ʚʦʧʨʦʩ ʦʩʪʘʝʪʩʷ ʧʨʦʙʣʝʤʥʳʤ, ʪʘʢ ʢʘʢ ʚ ʦʩʥʦʚʥʦʤ ʠʟʫʯʘʣʠʩʴ ʥʘʩʝʢʦʤʳʝ-ʬʠʪʦʬʘʛʠ 

ʠ ʦʧʳʣʠʪʝʣʠ ʙʦʨʱʝʚʠʢʘ ʩ ʧʦʟʠʮʠʠ ʚʦʟʤʦʞʥʦʩʪʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʙʦʨʴʙʳ ʩ ʥʠʤ 

(ʂʨʠʚʦʰʝʠʥʘ, 2009; ʋʩʪʠʥʦʚʘ ʠ ʜʨ., 2016). ɹʦʣʝʝ ʰʠʨʦʢʠʝ ʩʚʝʜʝʥʠʷ ʦ ʭʘʨʘʢʪʝʨʝ 

ʚʣʠʷʥʠʷ ʠʥʚʘʟʠʠ ʙʦʨʱʝʚʠʢʘ ʥʘ ʩʪʨʫʢʪʫʨʫ ʥʘʩʝʣʝʥʠʷ ʣʫʛʦʚʳʭ ʥʘʩʝʢʦʤʳʭ 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ. ʋʜʦʙʥʝʡʰʠʤ ʤʦʜʝʣʴʥʳʤ ʦʙʲʝʢʪʦʤ ʚ ʧʦʜʦʙʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʩʦʦʙʱʝʩʪʚʦ ʥʘʧʦʯʚʝʥʥʳʭ ʞʫʢʦʚ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʩʝʤʝʡʩʪʚ Carabidae ʠ Staphylinidae) ʢʘʢ ʥʘʠʙʦʣʝʝ ʧʦʢʘʟʘʪʝʣʴʥʫʶ ʛʨʫʧʧʫ ʚ ʩʠʣʫ 

ʩʚʦʝʡ ʤʘʩʩʦʚʦʩʪʠ, ʚʠʜʦʚʦʛʦ ʙʦʛʘʪʩʪʚʘ, ʙʠʦʪʦʧʠʯʝʩʢʦʡ ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ 

ʧʨʠʚʷʟʘʥʥʦʩʪʠ, ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʠʟʤʝʥʝʥʠʷʤ ʩʨʝʜʳ. ʂʨʦʤʝ ʪʦʛʦ, 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʜʘʥʥʳʭ ʩʝʤʝʡʩʪʚ, ʷʚʣʷʷʩʴ ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ 

ʭʠʱʥʠʢʘʤʠ, ʠʛʨʘʶʪ ʚʘʞʥʝʡʰʫʶ ʨʦʣʴ ʚ ʣʫʛʦʚʳʭ ʵʢʦʩʠʩʪʝʤʘʭ ʠ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ, ʢʘʢ ʠʥʜʠʢʘʪʦʨʳ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ. 

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʮʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʩʪʘʣʦ 

ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʣʫʛʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ 

ʥʘʧʦʯʚʝʥʥʳʭ ʞʝʩʪʢʦʢʨʳʣʳʭ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʚʥʝʜʨʝʥʠʷ ʙʦʨʱʝʚʠʢʘ ʚ 

ʝʩʪʝʩʪʚʝʥʥʳʡ ʣʫʛʦʚʦʡ ʙʠʦʪʦʧ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʋʯʝʪʥʳʡ ʧʦʣʠʛʦʥ ʨʘʩʧʦʣʘʛʘʣʩʷ ʚ ʂʦʩʪʨʦʤʩʢʦʤ ʨʘʡʦʥʝ ʂʦʩʪʨʦʤʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʙʣʠʟ ʜʝʨ. ʉʪʘʥʦʚʱʠʢʦʚʦ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ 300-400 ʤ ʦʪ ʣʝʚʦʙʝʨʝʞʥʦʡ 
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ʣʠʥʠʠ ʨʝʢʠ ɺʦʣʛʠ. ʉʙʦʨ ʜʘʥʥʳʭ ʧʨʦʠʟʚʦʜʠʣʩʷ ʚ ʧʝʨʠʦʜ ʩ 7 ʤʘʷ ʧʦ 12 ʠʶʣʷ 2020 ʛ. 

ʚ ʙʠʦʪʦʧʝ ʟʣʘʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʦʛʦ ʣʫʛʘ (0,6 ʛʘ), ʥʝ ʨʘʚʥʦʤʝʨʥʦ ʠʥʚʘʟʠʨʦʚʘʥʥʦʛʦ 

ʙʦʨʱʝʚʠʢʦʤ ʠ ʨʘʩʯʣʝʥʝʥʥʦʛʦ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʪʨʠ, ʩʪʨʫʢʪʫʨʥʦ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʦʪʣʠʯʘʶʱʠʝʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʘʨʮʝʣʣʳ ʧʦ ʛʨʘʜʠʝʥʪʫ 

ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʙʦʨʱʝʚʠʢʘ: 

1) 0-1%  ʪʠʧʠʯʥʦ-ʣʫʛʦʚʘʷ ʧʘʨʮʝʣʣʘ (ʢʦʥʪʨʦʣʴʥʳʡ ʫʯʘʩʪʦʢ);  

2) 40-60%  ʩʤʝʰʘʥʥʘʷ ʧʘʨʮʝʣʣʘ (ʩʪʘʜʠʷ ʥʝʧʦʣʥʦʡ ʠʥʚʘʟʠʠ); 

3) 90-100%  ʙʦʨʱʝʚʠʢʦʚʘʷ ʧʘʨʮʝʣʣʘ (ʩʪʘʜʠʷ ʧʦʣʥʦʡ ʠʥʚʘʟʠʠ).  

ʆʪʣʦʚ ʥʘʩʝʢʦʤʳʭ ʧʨʦʠʟʚʦʜʠʣʩʷ ʩ ʧʦʤʦʱʴʶ ʧʦʯʚʝʥʥʳʭ ʣʦʚʫʰʝʢ (ʊʠʭʦʤʠʨʦʚʘ, 

1975) ʩ ʬʠʢʩʠʨʫʶʱʝʡ ʞʠʜʢʦʩʪʴʶ (ʢʨʝʧʢʠʡ ʨʘʩʪʚʦʨ NaCl), ʢʦʪʦʨʳʝ 

ʫʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʧʦ 10 ʰʪ. ʚ ʢʘʞʜʦʡ ʧʘʨʮʝʣʣʝ. ɺʳʝʤʢʘ ʤʘʪʝʨʠʘʣʘ ʧʨʦʠʟʚʦʜʠʣʘʩʴ 

ʯʝʨʝʟ ʢʘʞʜʳʝ 7-10 ʜʥʝʡ. ʆʙʱʘʷ ʵʢʩʧʦʟʠʮʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʘʚʠʣʘ 2010 

ʣʦʚʫʰʢʦ-ʩʫʪʦʢ. ʉ ʫʯʝʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʯʠʩʣʝʥʥʳʭ ʜʘʥʥʳʭ 

ʚʥʫʪʨʠ ʦʪʜʝʣʴʥʦʡ ʧʣʦʱʘʜʢʠ, ʚʳʝʤʢʘ ʠ ʫʯʝʪ ʞʫʢʦʚ ʠʟ ʢʘʞʜʦʛʦ ʜʝʩʷʪʢʘ ʣʦʚʫʰʝʢ 

ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʧʦʧʘʨʥʦ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʣʦ 5-ʢʨʘʪʥʦʩʪʴ ʥʘʙʣʶʜʝʥʠʡ ʚ ʢʘʞʜʦʤ 

ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ. 

ʇʨʦʮʝʥʪʥʘʷ ʜʦʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʦʪ ʦʙʱʝʡ ʤʘʩʩʳ ʞʫʢʦʚ, ʘ ʪʘʢʞʝ ʩʪʨʫʢʪʫʨʘ 

ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʣʠʩʴ ʧʦ ʘʙʩʦʣʶʪʥʳʤ ʟʥʘʯʝʥʠʷʤ ʯʠʩʣʝʥʥʦʩʪʠ 

ʦʪʣʦʚʣʝʥʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ. ʉʦʛʣʘʩʥʦ ʢʨʠʪʝʨʠʷ ʆ. ʈʝʥʢʦʥʝʥʘ ʚʠʜʳ, ʜʦʣʷ ʢʦʪʦʨʳʭ 

ʩʦʩʪʘʚʣʷʝʪ 5% ʩʯʠʪʘʶʪʩʷ ʜʦʤʠʥʘʥʪʘʤʠ; ʦʪ 1 ʜʦ 5%  ʩʫʙʜʦʤʠʥʘʥʪʘʤʠ; ʤʝʥʝʝ 1% 

 ʨʝʜʢʠʤʠ (Renkonen, 1938). 

ɺ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʤʝʞʜʫ ʛʨʫʧʧʠʨʦʚʢʘʤʠ ʥʘʧʦʯʚʝʥʥʳʭ ʞʫʢʦʚ ʚ 3-ʭ 

ʧʘʨʮʝʣʣʘʭ ʠʩʩʣʝʜʫʝʤʦʛʦ ʣʫʛʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʦʢʘʟʘʪʝʣʴ ʙʠʦʮʝʥʦʪʠʯʝʩʢʦʡ 

ʦʙʱʥʦʩʪʠ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʡ ʖ. ʀ. ʏʝʨʥʦʚʳʤ: Kn =×cmin Ĭ100/a+b-×cmin, ʛʜʝ ʩ ï 

ʤʝʥʴʰʠʡ (ʠʟ ʜʚʫʭ) ʧʦʢʘʟʘʪʝʣʴ ʦʙʠʣʠʷ ʢʘʞʜʦʛʦ ʚʠʜʘ, ʘ ï ʩʫʤʤʘʨʥʦʝ ʦʙʠʣʠʝ ʚʩʝʭ 

ʚʠʜʦʚ ʚ ʦʜʥʦʡ ʛʨʫʧʧʠʨʦʚʢʝ, b ï ʪʦ ʞʝ, ʚ ʜʨʫʛʦʡ (ʏʝʨʥʦʚ, 1975). ɼʘʥʥʘʷ ʬʦʨʤʫʣʘ 

ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʘ ʠ ʚ ʮʝʣʦʤ ʜʘʝʪ ʟʥʘʯʝʥʠʷ, ʙʦʣʝʝ ʪʦʥʢʦ ʦʪʨʘʞʘʶʱʠʝ ʩʪʝʧʝʥʴ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʭʦʜʩʪʚʘ.  

ɺ ʩʨʘʚʥʝʥʠʠ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʯʠʩʣʝʥʥʦʩʪʠ ʞʫʢʦʚ ʧʦ ʛʨʘʜʠʝʥʪʫ ʚʥʝʜʨʝʥʠʷ 

ʙʦʨʱʝʚʠʢʘ ʧʨʠʤʝʥʷʣʩʷ ʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʡ ʜʣʷ ʤʘʣʳʭ ʚʳʙʦʨʦʢ ʨʘʥʛʦʚʳʡ 

ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ (ɼɸ) ʌʨʠʜʤʘʥʘ (ʀʚʘʥʪʝʨ, ʂʦʨʦʩʦʚ, 2011). ɿʥʘʯʠʤʦʩʪʴ 

ʨʘʟʣʠʯʠʡ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ɼɸ ʦʪʨʘʞʘʝʪʩʷ ʟʥʘʯʝʥʠʷʤʠ t-ʢʨʠʪʝʨʠʷ ʠ F-ʢʨʠʪʝʨʠʷ, 

ʧʦʟʚʦʣʷʷ ʩʫʜʠʪʴ ʦ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʩʨʘʚʥʠʚʘʝʤʳʭ ʛʨʫʧʧ ʥʘ ʫʨʦʚʥʝ p < 0,05. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʩʦʯʝʪʘʥʠʷ ʚʠʜʦʚ ʠ ʯʠʩʣʝʥʥʦʩʪʠ ʞʫʢʦʚ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ ʚʥʝʜʨʝʥʠʷ ʙʦʨʱʝʚʠʢʘ ʧʨʠʤʝʥʷʣʩʷ ʤʝʪʦʜ ʥʝʧʨʷʤʦʡ 

ʦʨʜʠʥʘʮʠʠ (ɼʞʦʥʛʤʘʥ ʠ ʜʨ., 1999) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʫʥʢʮʠʠ ʘʥʘʣʠʟʘ 

ʩʦʦʪʚʝʪʩʪʚʠʡ. 

ʉʪʨʫʢʪʫʨʘ ʩʦʦʙʱʝʩʪʚʘ ʧʦʯʚʝʥʥʳʭ ʞʫʢʦʚ ʠʩʩʣʝʜʫʝʤʦʛʦ ʣʫʛʘ. ɺʩʝʛʦ ʚ ʭʦʜʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʯʪʝʥʦ 2082 ʦʩʦʙʠ ʧʦʯʚʦʦʙʠʪʘʶʱʠʭ ʞʝʩʪʢʦʢʨʳʣʳʭ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 

79 ʚʠʜʘʤ, ʠʟ ʢʦʪʦʨʳʭ 54 ʚʠʜʘ ʦʪʥʦʩʷʪʩʷ ʢ ʩʝʤʝʡʩʪʚʫ ʞʫʞʝʣʠʮ ʠ 25 ʚʠʜʦʚ ï ʢ 

ʩʝʤʝʡʩʪʚʫ ʩʪʘʬʠʣʠʥʦʚ (ʪʘʙʣ. 1). ɾʫʞʝʣʠʮʳ ʧʨʝʜʩʪʘʚʣʝʥʳ 28 ʨʦʜʘʤʠ, ʠʟ ʢʦʪʦʨʳʭ 

ʥʘʠʙʦʣʝʝ ʙʦʛʘʪʳ ʚʠʜʘʤʠ ʨʦʜʳ Pterostichus, Harpalus ʠ Amara (ʧʦ 6 ʚʠʜʦʚ). 

ʉʝʤʝʡʩʪʚʦ ʩʪʘʬʠʣʠʥʦʚ ʚʢʣʶʯʘʝʪ 16 ʨʦʜʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʨʦʜ Tachyporus 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘʠʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʚʠʜʦʚ (5 ʚʠʜʦʚ).  ɺ ʦʙʱʝʤ ʚʠʜʦʚʦʤ ʩʦʩʪʘʚʝ 
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ʧʦʯʚʝʥʥʳʭ ʞʫʢʦʚ ʠʩʩʣʝʜʫʝʤʦʛʦ ʣʫʛʘ ʯʠʩʣʝʥʥʦ ʜʦʤʠʥʠʨʫʶʪ Platynus assimilis 

(20,7%), Trechus secalis (11,3%), Amara aenea (8,6%) ʠ Tachinus rufipes (13,9%). 

ʀʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʣʫʛʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʧʦʯʚʝʥʥʳʭ ʞʫʢʦʚ ʚ ʜʠʥʘʤʠʢʝ 

ʧʨʦʮʝʩʩʘ ʠʥʚʘʟʠʠ. ʊʠʧʠʯʥʦ-ʣʫʛʦʚʘʷ ʧʘʨʮʝʣʣʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʠʙʦʣʴʰʠʤ 

ʧʦʢʘʟʘʪʝʣʝʤ ʚʠʜʦʚʦʛʦ ʙʦʛʘʪʩʪʚʘ ʧʦʯʚʝʥʥʳʭ ʞʝʩʪʢʦʢʨʳʣʳʭ ï 56 ʚʠʜʦʚ (39 

ʞʫʞʝʣʠʮ ʠ 17 ʩʪʘʬʠʣʠʥʠʜ). ʀʟ ʵʪʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚʳʜʝʣʷʝʪʩʷ 26 ʚʠʜʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ 

ʪʦʣʴʢʦ ʜʣʷ ʜʘʥʥʦʛʦ ʫʯʘʩʪʢʘ. ʅʘʠʙʦʣʝʝ ʪʠʧʠʯʥʳʝ ʠʟ ʥʠʭ (ʧʦ ʯʠʩʣʝʥʥʦʤʫ 

ʧʨʝʚʦʩʭʦʜʩʪʚʫ) ï Harpalus xanthopus, Staphylinus caesareus, Pella limbata ʠ Ocypus 

fulvipennis. ʕʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʪʝʥʦʙʠʦʥʪʥʳʝ, ʢʩʝʨʦʬʠʪʥʳʝ ʦʨʛʘʥʠʟʤʳ, ʯʫʪʢʦ 

ʨʝʘʛʠʨʫʶʱʠʝ ʥʘ ʠʟʤʝʥʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʠ ʫʞʝ ʧʨʠ ʧʦʷʚʣʝʥʠʠ 

ʧʝʨʚʳʭ ʨʘʩʪʝʥʠʡ ʙʦʨʱʝʚʠʢʘ ʦʙʥʘʨʫʞʠʚʘʶʪ ʷʚʥʫʶ ʪʝʥʜʝʥʮʠʶ ʩʦʢʨʘʱʝʥʠʷ 

ʯʠʩʣʝʥʥʦʩʪʠ. ʅʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ ʚ ʥʘʩʝʣʝʥʠʝ ʪʠʧʠʯʥʦ-ʣʫʛʦʚʦʡ ʧʘʨʮʝʣʣʳ ʚʥʦʩʷʪ 

Trechus secalis (18,1% ʦʪ ʩʫʤʤʘʨʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ), Amara aenea (14,8%), 

Pterostichus vernalis (6,5%) ʠ Drusilla canaliculata (6,1%). 

 

ʊʘʙʣʠʮʘ 1 

ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʠ ʩʫʤʤʘʨʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʯʚʝʥʥʳʭ ʞʝʩʪʢʦʢʨʳʣʳʭ ʥʘ 

ʫʯʘʩʪʢʘʭ ʣʫʛʘ ʩ ʨʘʟʥʦʡ ʚʝʣʠʯʠʥʦʡ ʠʥʚʘʟʠʠ ʙʦʨʱʝʚʠʢʘ 
ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʉʫʤʤʘʨʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʧʦ ʧʘʨʮʝʣʣʘʤ 

ʊʠʧʠʯʥʦ-ʣʫʛʦʚʘʷ ʉʤʝʰʘʥʥʘʷ  ɹʦʨʱʝʚʠʢʦ-ʚʘʷ  

Carabidae 

Carabus nemoralis O. M¿ller, 1764 9 4 52 

C. granulatus Linnaeus, 1758 12 14 42 

C. cancellatus Illiger, 1798   1 

Pterostichus vernalis (Panzer, 1796) 32 18 38 

P. niger (Schaller, 1783) 12 16 24 

P. nigrita (Paykull, 1790)   1 

P. melanarius (Illiger, 1798) 13 8 46 

P. strenuus (Panzer, 1796) 3 1 2 

P. oblongopunctatus (Fabricius, 1787) 2 1 1 

Poecilus cupreus (Linnaeus, 1758) 63 6 1 

P. versicolor (Sturm, 1824) 13 1 1 

P. lepidus (Leske, 1785) 3   

Stomis pumicatus (Panzer, 1796) 12 11 13 

Patrobus atrorufus (Strum, 1768)  1 5 

P. assimilis Chaudoir, 1844   6 

Agonum fuliginosum (Panzer, 1809)  3 3 

A. viduum (Panzer, 1796)   1 

A. gracile Sturm, 1824   2 

Platynus assimilis (Paykull, 1790) 9 87 306 

Oxypselaphus obscurus (Herbst, 1784) 3 26 46 

Calathus erratus (C. R. Sahlberg, 1827) 1   

C. fuscipes (Goeze, 1777)   1 

Bembidion doris (Panzer, 1796) 1   

B. lampros (Herbst, 1784) 4 2  

B. guttula (Fabricius, 1792)  1 1 

Amara aenea (De Geer, 1774) 73 32 46 

A. eurynota (Panzer, 1796) 9  3 

A. municipalis (Duftschmid, 1812) 2 6  

A. familiaris (Duftschmid, 1812) 1  1 
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A. communis (Panzer, 1797) 4   

A. lunicollis Schiºdte, 1837   1 

Curtonotus aulicus (Panzer, 1796) 3 2 1 

Harpalus xanthopus Gemminger et Harold, 1868 8 1  

H. signaticornis (Duftschmid, 1812) 1   

H. laevipes (Zetterstedt, 1828) 1   

H. latus (Linnaeus, 1758) 12 1 5 

H. flavescens (Piller et Mitterpacher, 1783) 2   

H. rufipes (De Geer, 1774) 1   

Ophonus rufibarbis (Fabricius, 1792)   2 

Badister unipustulatus Bonelli, 1813 10 5 6 

B. bipustulatus (Fabricius, 1792)   1 

Clivina fossor (Linnaeus, 1758) 5 1 8 

Asaphidion flavipes (Linnaeus, 1758) 2 2 2 

Lebia crux-minor (Linnaeus, 1758) 1   

Trechus secalis (Paykull, 1790) 89 91 21 

Loricera pilicornis (Fabricius, 1775) 1 4 1 

Elaphrus cupreus Duftschmid, 1812 1   

Acupalpus meridianus (Linnaeus, 1767) 1   

Olisthopus rotundatus (Paykull, 1798) 1   

Paradromius linearis (Olivier, 1795) 1   

Broscus cephalotes (Linnaeus, 1758) 1  1 

Leistus terminatus (Panzer, 1793)  12 12 

Notiophilus laticollis Chaudoir, 1850  1  

Panagaeus cruxmajor (Linnaeus, 1758)   2 

Staphylinidae 

Tachinus rufipes (Linnaeus, 1758) 18 102 145 

T. signatus (Gravenhorst, 1802)  10 10 

Tachyporus abdominalis (Fabricius, 1782) 1   

T. solutus Erichson, 1839 1   

T. nitidulus (Fabricius, 1781)  1  

T. chrysomelinus (Linnaeus, 1758)   1 

Tachyporus sp. 1   

Staphylinus caesareus Cederhjelm, 1798 15   

Platydracus fulvipes (Scopoli, 1763) 2   

Xantolinus tricolor (Fabricius, 1787) 7  2 

X. distans Mulsant&Rey, 1853 1   

Ocypus nitens (Schrank, 1781) 6 5 6 

O. picipennis (Fabricius, 1792) 1   

O. fulvipennis Erichson, 1840 8   

Drusilla canaliculata (Fabricius, 1787) 34 24 9 

Pella limbata (Paykull, 1789) 11 1  

Eccoptolonthus rutiliventris (Sharp, 1874) 1   

Bisnius nitidulus (Gravenhorst, 1802) 1   

Philonthus decorus (Gravenhorst, 1802)  3 9 

P. splendens (Fabricius, 1792) 1 11 46 

Anotylus rugosus (Fabricius, 1775) 1 2 2 

A. mendus Herman, 1970  6 3 

Aleochara lata Gravenhorst, 1802   4 

Aleochara sp.  1  

Scopaeus sp.  6  

ɺʩʝʛʦ: ʚʠʜʦʚ 56 40 47 

ʦʩʦʙʝʡ 530 531 909 
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ʅʘ ʧʣʦʱʘʜʢʝ ʧʝʨʝʭʦʜʥʦʡ ʧʘʨʮʝʣʣʳ ʥʘʙʣʶʜʘʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ ʜʦʣʠ ʣʫʛʦʚʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʩʦʭʨʘʥʷʶʱʝʡʩʷ ʤʦʟʘʠʯʥʳʤʠ ʧʷʪʥʘʤʠ ʚ ʧʨʦʩʚʝʪʘʭ ʧʦʣʦʛʘ 

ʠʥʚʘʟʠʚʥʦʛʦ ʨʘʩʪʝʥʠʷ. ɼʘʥʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʦʪʨʘʞʘʶʪʩʷ ʥʘ ʩʦʩʪʦʷʥʠʠ 

ʧʦʧʫʣʷʮʠʡ ʧʦʯʚʝʥʥʳʭ ʞʫʢʦʚ. ʀʭ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʩʦʢʨʘʱʘʝʪʩʷ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʴʥʳʤ ʫʯʘʩʪʢʦʤ) ʩ 56 ʜʦ 40 ʚʠʜʦʚ. ʏʠʩʣʝʥʥʦ ʜʦʤʠʥʠʨʫʶʪ Tachinus 

rufipes (19,2%), T. secalis (17,1%), Platynus assimilis (16,4%), ʠ A. aenea (6,0%). 

ʆʙʱʝʝ ʠʟʤʝʥʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ, ʧʨʠ ʵʪʦʤ, ʥʝ ʜʦʩʪʠʛʘʝʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʦʛʦ ʫʨʦʚʥʷ. ʅʘ ʫʯʘʩʪʢʝ ʩʤʝʰʘʥʥʦʡ ʧʘʨʮʝʣʣʳ ʧʨʦʠʩʭʦʜʠʪ ʚʥʝʜʨʝʥʠʝ 

ʥʦʚʳʭ, ʥʝ ʪʠʧʠʯʥʳʭ ʜʣʷ ʣʫʛʦʚʦʛʦ ʙʠʦʮʝʥʦʟʘ ʞʝʩʪʢʦʢʨʳʣʳʭ. ɺʩʝʛʦ ʦʪʤʝʯʝʥʦ 11 

ʚʠʜʦʚ-ʚʩʝʣʝʥʮʝʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳ Leistus terminatus ʠ 

Tachinus signatus. ʆʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʝʯʝʥʴ ʚʠʜʦʚ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʥʘ 

ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ ʣʫʛʘ: Notiophilus laticollis, Tachyporus nitidulus, Aleochara sp. ʠ 

Scopaeus sp. ʇʦʩʣʝʜʥʠʡ ʦʪʤʝʯʝʥ ʟʜʝʩʴ ʚ ʢʦʣʠʯʝʩʪʚʝ 6 ʵʢʟ., ʦʩʪʘʣʴʥʳʝ ʝʜʠʥʠʯʥʦ. 

ʅʘ ʧʣʦʱʘʜʢʝ ʙʦʨʱʝʚʠʢʦʚʦʡ ʧʘʨʮʝʣʣ rʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʢʘʯʝʩʪʚʝʥʥʦ ʠʥʦʡ 

ʢʦʤʧʣʝʢʩ ʧʦʯʚʝʥʥʳʭ ʞʝʩʪʢʦʢʨʳʣʳʭ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʧʘʨʮʝʣʣʘʤʠ. 

ʂʦʣʠʯʝʩʪʚʦ ʦʙʥʘʨʫʞʝʥʥʳʭ ʟʜʝʩʴ ʚʠʜʦʚ (47) ʥʝ ʧʨʝʚʳʰʘʝʪ ʧʦʢʘʟʘʪʝʣʷ ʧʦ 

ʪʠʧʠʯʥʦ-ʣʫʛʦʚʦʡ ʧʘʨʮʝʣʣʝ, ʥʦ ʟʘʤʝʪʥʦ ʦʪʣʠʯʘʝʪʩʷ ʩʦʩʪʘʚ. ʉʦʦʙʱʝʩʪʚʦ 

ʧʦʯʚʦʦʙʠʪʘʶʱʠʭ ʞʫʢʦʚ ʥʘ ʧʣʦʱʘʜʢʝ ʙʦʨʱʝʚʠʢʦʚʦʡ ʧʘʨʮʝʣʣʳ ʚʢʣʶʯʘʝʪ 13 

ʚʠʜʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʜʨʫʛʠʭ ʧʘʨʮʝʣʣʘʭ ʣʫʛʘ. ʀʟ ʥʠʭ ʥʘʠʙʦʣʝʝ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳ Patrobus assimilis (6 ʵʢʟ.) ʠ Aleochara lata (4 ʵʢʟ.). ʇʦ ʧʦʢʘʟʘʪʝʣʶ 

ʦʙʱʝʛʦ ʦʙʠʣʠʷ ʞʫʢʦʚ ʦʪʤʝʯʘʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʡ (p < 0,05) ʨʦʩʪ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʜʦʩʪʠʛʘʶʱʠʡ ʟʥʘʯʝʥʠʷ 945 ʵʢʟ. (ʨʠʩ. 1). 

ʉʪʦʣʴ ʨʝʟʢʠʡ ʩʢʘʯʝʢ ʯʠʩʣʝʥʥʦʩʪʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʛʠʛʨʦʬʠʣʴʥʳʝ ʚʠʜʳ, ʦʙʠʪʘʚʰʠʝ 

ʥʘ ʪʠʧʠʯʥʦʤ ʣʫʛʫ ʚ ʤʠʥʠʤʘʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʠ çʧʨʦʮʚʝʪʘʶʱʠʝè ʚ ʪʝʥʠ, 

ʧʨʦʭʣʘʜʝ ʠ ʩʳʨʦʩʪʠ ʧʦʜ ʧʦʣʦʛʠʝ ʠʥʚʘʟʠʚʥʳʝ ʨʘʩʪʝʥʠʷ: P. assimilis, Oxypselaphus 

obscurus, Carabus nemoralis, T. rufipes, Philontus splendens. ʆʪʤʝʯʘʝʪʩʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʘʷ ʩʤʝʥʘ ʩʦʩʪʘʚʘ ʜʦʤʠʥʠʨʫʶʱʠʭ ʚʠʜʦʚ. ɺ ʧʝʨʝʯʝʥʴ ʚʠʜʦʚ-

ʜʦʤʠʥʘʥʪʦʚ ʚʦʰʣʠ ʢʘʢ ʧʨʘʚʠʣʦ ʪʝ ʞʝ, ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʧʨʝʬʝʨʝʥʪʥʳʝ ʜʣʷ 

ʙʦʨʱʝʚʠʢʦʚʦʡ ʧʘʨʮʝʣʣʳ ʚʠʜʳ. ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʞʫʞʝʣʠʮʘ A. aenea, 

ʢʦʪʦʨʘʷ, ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʝʨʝ, ʜʦʤʠʥʠʨʫʝʪ ʚʦ ʚʩʝʭ ʧʘʨʮʝʣʣʘʭ. 

ɹʠʦʮʝʥʦʪʠʯʝʩʢʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʣʫʛʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʧʦʯʚʝʥʥʳʭ 

ʞʫʢʦʚ ʥʘ ʬʦʥʝ ʨʘʟʚʠʪʠʷ ʠʥʚʘʟʠʠ ʙʦʨʱʝʚʠʢʘ. ʊʝʨʨʠʪʦʨʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʣʫʛʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʚ ʧʨʦʮʝʩʩʝ ʟʘʩʝʣʝʥʠʷ ʙʦʨʱʝʚʠʢʦʤ ʠʤʝʝʪ ʷʚʥʳʝ ʧʨʠʟʥʘʢʠ 

ʥʝʦʜʥʦʨʦʜʥʦʛʦ ʙʠʦʪʦʧʘ ʢʘʢ ʧʦ ʨʘʩʪʠʪʝʣʴʥʦʤʫ ʢʦʤʧʦʥʝʥʪʫ, ʪʘʢ ʠ ʧʦ 

ʵʥʪʦʤʦʬʘʫʥʝ, ʦʙʠʪʘʶʱʝʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ.  

ʈʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʙʠʦʮʝʥʦʪʠʯʝʩʢʦʛʦ ʩʭʦʜʩʪʚʘ (Kn) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʤʝʞʜʫ ʢʦʤʧʣʝʢʩʘʤʠ ʞʫʢʦʚ ʢʦʥʪʨʦʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʠ ʩʤʝʰʘʥʥʦʡ ʧʘʨʮʝʣʣʳ 

ʦʙʱʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ ʪʦʣʴʢʦ 37,6%, ʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʘʥʥʳʤʠ ʧʦ ʙʦʨʱʝʚʠʢʦʚʦʡ 

ʧʘʨʮʝʣʣʝ ʫʨʦʚʝʥʴ ʩʭʦʜʩʪʚʘ ʧʨʦʜʦʣʞʘʝʪ ʩʥʠʞʘʝʪʩʷ ʜʦ 19,1%. ʅʘʠʙʦʣʴʰʝʝ 

ʩʭʦʜʩʪʚʦ ʧʦ ʬʘʫʥʝ ʧʦʯʚʦʦʙʠʪʘʶʱʠʭ ʞʫʢʦʚ ʥʘʙʣʜʁʘʝʪʩʷ ʤʝʞʜʫ ʫʯʘʩʪʢʘʤʠ 

ʯʘʩʪʠʯʥʦ ʠ ʧʦʣʥʦʩʪʴʶ ʟʘʥʷʪʳʤʠ ʙʦʨʱʝʚʠʢʦʤ.  

ɹʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʜʘʥʥʫʶ ʪʝʥʜʝʥʮʠʶ ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʘʥʘʣʠʟʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩ ʧʦʩʪʨʦʝʥʠʝʤ ʜʠʘʛʨʘʤʤʳ ʦʨʜʠʥʘʮʠʠ ʠʩʩʣʝʜʫʝʤʳʭ 

ʧʣʦʱʘʜʦʢ (ʨʠʩ. 1). 
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ʈʠʩ. 1. ʆʨʜʠʥʘʮʠʷ ʧʘʨʮʝʣʣ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʠʥʚʘʟʠʠ ʙʦʨʱʝʚʠʢʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ ʦʙʠʣʠʷ ʧʦʯʚʦʦʙʠʪʘʶʱʠʭ 

ʞʝʩʪʢʦʢʨʳʣʳʭ 

 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʚʠʟʫʘʣʴʥʦ ʠ ʯʠʩʣʝʥʥʦ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʦʪʥʦʰʝʥʠʷ ʪʝʭ ʠʣʠ 

ʠʥʳʭ ʚʠʜʦʚ ʧʦʯʚʦʦʙʠʪʘʶʱʠʭ ʞʫʢʦʚ ʠʩʩʣʝʜʫʝʤʦʛʦ ʣʫʛʘ ʢ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʧʘʨʮʝʣʣʝ, ʪʘʢʞʝ, ʢʘʢ ʠ ʩʪʝʧʝʥʴ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʧʘʨʮʝʣʣʘʤʠ ʧʦ ʧʘʨʘʤʝʪʨʘʤ 

ʠʩʩʣʝʜʫʝʤʦʡ ʬʘʫʥʳ. ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʢʦʦʨʜʠʥʘʪ ʪʨʝʫʛʦʣʴʥʳʭ ʟʥʘʯʢʦʚ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʘʨʮʝʣʣʘʤ ʣʫʛʘ, ʥʘʠʙʦʣʝʝ ʪʝʩʥʘʷ ʩʚʷʟʴ ʚʠʜʥʘ ʤʝʞʜʫ 

ʩʤʝʰʘʥʥʦʡ ʠ ʙʦʨʱʝʚʠʢʦʚʦʡ ʧʘʨʮʝʣʣʘʤʠ. ʋʛʦʣ ʤʝʞʜʫ ʜʘʥʥʳʤʠ ʜʚʫʤ ̫ʪʦʯʢʘʤʠ 

ʧʨʠ ʩʦʝʜʠʥʝʥʠʠ ʠʭ ʦʪʨʝʟʢʘʤʠ ʩ ʮʝʥʪʨʦʤ ʪʷʞʝʩʪʠ (ʪʦʯʢʘ ʧʝʨʝʩʝʯʝʥʠʷ ʦʩʝʡ) 

ʥʘʠʙʦʣʝʝ ʦʩʪʨʳʡ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʥʘʣʠʯʠʠ ʤʝʞʜʫ ʥʠʤʠ ʧʦʣʦʞʠʪʝʣʴʥʦʡ 

ʢʦʨʨʝʣʷʮʠʠ. ɼʘʥʥʳʝ ʪʦʯʢʠ ʣʝʞʘʪ ʥʘ ʜʠʘʛʨʘʤʤʝ ʚ ʮʝʥʪʨʝ ʪʷʞʝʩʪʠ ʪʝʭ ʚʠʜʦʚ, 

ʢʦʪʦʨʳʝ ʚ ʥʠʭ ʚʩʪʨʝʯʘʶʪʩʷ. ʂ ʪʘʢʠʤ ʚʠʜʘʤ, ʥʘʧʨʠʤʝʨ, ʦʪʥʦʩʷʪʩʷ P. assimilis, O. 

obscurus, T. rufipes ʠ ʜʨ.  

ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʤʝʪʢʠ ʢʦʥʪʨʦʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʥʘ ʧʣʦʩʢʦʩʪʠ ʜʠʘʛʨʘʤʤʳ 

ʦʙʨʘʟʫʝʪ ʩʘʤʳʡ ʰʠʨʦʢʠʡ ʫʛʦʣ ʩ ʤʝʪʢʦʡ ʙʦʨʱʝʚʠʢʦʚʦʡ ʧʘʨʮʝʣʣʳ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ 

ʥʘʣʠʯʠʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʥʠʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʪʠʧʠʯʥʦ-ʣʫʛʦʚʘʷ 

ʧʘʨʮʝʣʣʘ ʨʘʚʥʦ ʫʜʘʣʝʥʘ ʦʪ ʜʚʫʭ ʜʨʫʛʠʭ ʧʘʨʮʝʣʣ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʝʝ ʨʝʟʢʫʶ 

ʦʙʦʩʦʙʣʝʥʥʦʩʪʴ ʧʦ ʩʪʨʫʢʪʫʨʝ ʧʦʯʚʝʥʥʳʭ ʞʫʢʦʚ. ʅʦ ʧʨʠ ʵʪʦʤ ʢʦʥʪʨʦʣʴʥʳʡ 

ʙʠʦʮʝʥʦʟ ʙʦʣʝʝ ʩʭʦʞ ʠ ʚʟʘʠʤʦʩʚʷʟʘʥ ʩʦ ʩʤʝʰʘʥʥʦʡ ʧʘʨʮʝʣʣʦʡ ʧʦ ʪʘʢʠʤ ʦʙʱʠʤ 

ʚʠʜʘʤ, ʢʘʢ T. secalis, S. pumicatus, D. canaliculata, O. nitens. 

ʈʘʟʜʝʣʝʥʠʝ ʧʦʧʫʣʷʮʠʡ ʧʦʯʚʝʥʥʳʭ ʞʫʢʦʚ ʧʦ ʧʨʠʥʮʠʧʫ ʠʭ ʨʝʘʢʮʠʠ ʥʘ 

ʠʥʚʘʟʠʶ. ɺ ʫʩʣʦʚʠʷʭ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʡ ʠʥʚʘʟʠʠ ʙʦʨʱʝʚʠʢʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʣʫʛʘ ʧʦʧʫʣʷʮʠʠ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʚʠʜʘ ʧʦʯʚʝʥʥʳʭ 

ʞʝʩʪʢʦʢʨʳʣʳʭ ʨʝʘʛʠʨʫʶʪ ʧʨʝʞʜʝ ʚʩʝʛʦ ʠʟʤʝʥʝʥʠʝʤ ʯʠʩʣʝʥʥʦʩʪʠ. 

ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʧʨʦʛʨʝʩʩʠʨʫʶʱʘʷ ʠʥʚʘʟʠʷ ʙʦʨʱʝʚʠʢʘ ʧʨʦʠʟʚʦʜʠʪ ʥʘ 



_________________________________ 

33 

ʨʘʟʥʳʝ ʧʦʧʫʣʷʮʠʠ ʞʫʢʦʚ ʜʘʣʝʢʦ ʥʝ ʦʜʥʦʟʥʘʯʥʳʡ ʵʬʬʝʢʪ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʠʤʝʝʪ ʤʝʩʪʦ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʦʪʚʝʪʘ ʧʦʧʫʣʷʮʠʡ ʥʘ ʷʚʣʝʥʠʝ 

ʠʥʚʘʟʠʠ. ʅʘ ʵʪʦʡ ʦʩʥʦʚʝ ʚʩʝ ʚʠʜʳ ʩʦʦʙʱʝʩʪʚʘ ʧʦʯʚʝʥʥʳʭ ʞʝʩʪʢʦʢʨʳʣʳʭ ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʛʨʫʧʧʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʠʥʚʘʟʠʠ ʙʦʨʱʝʚʠʢʘ (ʨʠʩ. 2). 

 

 
ʈʠʩ. 2. ɼʠʩʧʝʨʩʠʷ ʟʥʘʯʝʥʠʡ ʫʣʦʚʠʩʪʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʛʝʨʧʝʪʦʙʠʦʥʪʥʳʭ 

ʞʫʢʦʚ ʚ ʛʨʘʜʠʝʥʪʝ ʟʘʩʝʣʝʥʥʦʩʪʠ ʣʫʛʘ ʙʦʨʱʝʚʠʢʦʤ 

 

ʇʝʨʚʘʷ ʛʨʫʧʧʘ ʚʠʜʦʚ ʫʞʝ ʧʨʠ ʤʘʣʝʡʰʝʤ ʚʥʝʜʨʝʥʠʠ ʙʦʨʱʝʚʠʢʘ ʧʨʦʷʚʣʷʝʪ 

ʪʝʥʜʝʥʮʠʶ ʯʠʩʣʝʥʥʦʛʦ ʩʦʢʨʘʱʝʥʠʷ, ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʚʠʪʠʠ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ 

ʧʝʨʝʩʪʘʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʥʘ ʩʚʦʝʡ ʪʝʨʨʠʪʦʨʠʠ. ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʚʠʜʦʚ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ ʵʬʬʝʢʪ. ʊʨʝʪʴʷ ʧʨʦʷʚʣʷʝʪ ʧʨʠʟʥʘʢʠ 

ʪʦʣʝʨʘʥʪʥʦʩʪʠ, ʚʳʨʘʞʘʶʱʠʝʩʷ ʚ ʦʪʩʫʪʩʪʚʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ 

ʠʟʤʝʥʝʥʠʡ ʯʠʩʣʝʥʥʦʩʪʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʚʳʙʨʘʥʳ 3 ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʭ ʦʙʲʝʢʪʘ, ʧʦʣʥʦʮʝʥʥʦ 

ʦʪʨʘʞʘʶʱʠʭ ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʵʬʬʝʢʪʳ. ʕʪʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠ 

ʧʦʚʩʝʤʝʩʪʥʳʝ ʚʠʜʳ, ʩ ʙʦʣʴʰʠʤ ʪʦʧʠʯʝʩʢʠʤ ʜʠʘʧʘʟʦʥʦʤ (75-100%): D. 

canaliculata, Carabus granulatus ʠ Stomis pumicatus. ɻʨʘʬʠʢ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ɼɸ 

ʧʦ ʜʘʥʥʳʤ ʚʠʜʘʤ ʧʦʢʘʟʳʚʘʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʟʥʘʯʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʡ 

ʯʠʩʣʝʥʥʦʩʪʠ ʧʨʠ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʠʥʚʘʟʠʠ ʙʦʨʱʝʚʠʢʘ. ɺ ʛʨʘʜʠʝʥʪʝ 

ʟʘʩʝʣʝʥʥʦʩʪʠ ʣʫʛʘ ʙʦʨʱʝʚʠʢʦʤ ʟʥʘʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ C. granulatus 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ (p < 0,05) ʚʦʟʨʘʩʪʘʝʪ; ʪʦʪ ʞʝ ʧʦʢʘʟʘʪʝʣʴ ʫ D. canaliculata 

ʩʪʦʣʴ ʞʝ ʩʫʱʝʩʪʚʝʥʥʦ (p < 0,05) ʠʟʤʝʥʷʝʪʩʷ, ʥʦ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ, ʪ. ʝ. ʫʙʳʚʘʝʪ. ɺ ʦʪʥʦʰʝʥʠʠ S. pumicatus ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ 

ʪʝʨʧʠʤʦʩʪʠ ʜʘʥʥʦʛʦ ʚʠʜʘ ʢ ʬʘʢʪʦʨʫ ʠʥʚʘʟʠʠ ʙʦʨʱʝʚʠʢʘ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʦ ʠʪʦʛʘʤ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʚʳʚʦʜʳ ʦ ʩʪʨʫʢʪʫʨʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʣʫʛʦʚʦʤ ʩʦʦʙʱʝʩʪʚʝ 

ʧʦʯʚʝʥʥʳʭ ʞʝʩʪʢʦʢʨʳʣʳʭ ʥʘ ʬʦʥʝ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʡ ʠʥʚʘʟʠʠ ʙʦʨʱʝʚʠʢʘ.  
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ɺ ʪʨʝʭ ʩʨʘʚʥʠʚʘʝʤʳʭ ʧʘʨʮʝʣʣʘʭ ʣʫʛʘ ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʟʘʩʝʣʝʥʥʦʩʪʠ 

ʙʦʨʱʝʚʠʢʘ, ʥʘʠʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʚʠʜʦʚ ʧʦʯʚʝʥʥʳʭ ʞʝʩʪʢʦʢʨʳʣʳʭ ʥʘʩʝʣʝʥʘ 

ʪʠʧʠʯʥʦ-ʣʫʛʦʚʘʷ ʩʪʘʮʠʷ (57 ʚʠʜʦʚ). ʇʨʠ ʯʘʩʪʠʯʥʦʡ ʠʥʚʘʟʠʠ ʩʫʱʝʩʪʚʫʝʪ 

ʪʝʥʜʝʥʮʠʷ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʚʠʜʦʚʦʛʦ ʙʦʛʘʪʩʪʚʘ ʤʦʜʝʣʴʥʳʭ ʦʨʛʘʥʠʟʤʦʚ. ɺ 

ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʧʦʣʥʦʝ ʧʦʛʣʦʱʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʣʫʛʘ 

ʙʦʨʱʝʚʠʢʦʤ, ʧʨʠʚʦʜʠʪ ʢ ʩʫʱʝʩʪʚʝʥʥʦʡ ʩʤʝʥʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚʝʥʥʳʭ 

ʞʫʢʦʚ, ʠʭ ʜʦʤʠʥʘʥʪʥʦʛʦ ʩʦʩʪʘʚʘ, ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʚʠʜʦʚ ʩ ʚʳʩʦʢʠʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʦʙʠʣʠʷ. ʉʧʣʦʰʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʚʘʟʠʠ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʦʡ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʦʦʙʠʪʘʶʱʠʭ ʞʫʢʦʚ, 

ʩʧʝʮʠʬʠʯʥʦʡ ʜʣʷ ʙʦʨʱʝʚʠʢʦʚʦʡ ʧʘʨʮʝʣʣʳ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʱʝʡʩʷ ʦʪ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʣʫʛʦʚʦʡ ʬʘʫʥʳ. ʕʪʦ ʦʪʨʘʞʘʝʪʩʷ ʠ ʥʘ ʦʙʱʝʤ ʦʙʠʣʠʠ 

ʞʝʩʪʢʦʢʨʳʣʳʭ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʟʥʘʯʠʤʦ ʚʦʟʨʘʩʪʘʝʪ. 

ɸʥʘʣʠʟ ʩʦʦʪʚʝʪʩʪʚʠʷ ʥʘʛʣʷʜʥʦ ʠʣʣʶʩʪʨʠʨʫʝʪ ʷʚʣʝʥʠʝ ʨʝʟʢʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʨʘʩʯʣʝʥʝʥʠʷ ʚʥʫʪʨʠ ʣʫʛʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʧʦʯʚʝʥʥʳʭ ʞʝʩʪʢʦʢʨʳʣʳʭ, 

ʭʘʨʘʢʪʝʨʥʦ ʨʘʩʧʨʝʜʝʣʷʶʱʠʭʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʙʠʦʪʦʧʘ ʩʦʛʣʘʩʥʦ 

ʧʨʝʜʧʦʯʠʪʘʝʤʳʤ ʧʘʨʮʝʣʣʘʤ. ʇʨʠ ʵʪʦʤ ʚʝʩʴ ʢʦʤʧʣʝʢʩ ʤʦʜʝʣʴʥʳʭ ʞʫʢʦʚ 

ʜʠʬʬʝʨʝʥʮʠʨʫʝʪʩʷ ʥʘ ʛʨʫʧʧʳ ʧʦ ʠʭ ʦʪʥʦʰʝʥʠʶ ʢ ʠʥʚʘʟʠʠ. ɺʳʜʝʣʷʶʪʩʷ 

ʩʪʝʥʦʙʠʦʥʪʳ, ʥʝ ʪʝʨʧʷʱʠʝ ʧʨʠʩʫʪʩʪʚʠʷ ʙʦʨʱʝʚʠʢʘ, ʵʚʨʠʙʠʦʥʪʳ, 

ʧʨʝʜʧʦʯʠʪʘʶʱʠʝ ʙʦʣʝʝ ʚʣʘʞʥʳʝ ʠ ʪʝʥʠʩʪʳʝ ʫʩʣʦʚʠʷ ʩʤʝʰʘʥʥʦʡ ʧʘʨʮʝʣʣʳ ʠ 

ʚʠʜʳ, ʧʨʝʬʝʨʝʥʪʥʳʝ ʜʣʷ ʧʘʨʮʝʣʣʳ ʩ ʧʦʣʥʦʡ ʠʥʚʘʟʠʝʡ.  
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FEATURES OF ONTOGENESIS AND AGE STRUCTURE OF PRIMULA 

MACROCALYX BGE POPULATIONS.  

 

Ontogenesis has been studied and the features of its stages in Primula macrocalyx 

Bge have been identified. The morphological features of ontogenetic stages are 

characterized. The age structure of populations and the influence of anthropogenic 

factors on it have been determined. 

Key words: ontogeny, Primula macrocalyx Bge., population, age structure. 

 

ɺʚʝʜʝʥʠʝ 

ʇʝʨʚʦʮʚʝʪ ʢʨʫʧʥʦʯʘʰʝʯʥʳʡ ï P. macrocalyx Bge. ʨʘʩʪʝʥʠʷ ʩ ʢʦʩʦ ʚʚʝʨʭ 

ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʢʦʨʥʝʚʠʱʘʤʠ, ʚʝʪʚʷʱʠʤʠʩʷ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ, ʩ ʜʦʚʦʣʴʥʦ 

ʪʦʣʩʪʳʤʠ ʠ ʜʣʠʥʥʳʤʠ ʢʦʨʥʷʤʠ. ʈʘʩʪʝʥʠʷ ʧʦʢʨʳʪʳ ʤʝʣʢʠʤʠ ʦʪʩʪʦʷʱʠʤʠ 

ʚʦʣʦʩʢʘʤʠ. ʃʠʩʪʴʷ ʷʡʮʝʚʠʜʥʳʝ ʠʣʠ ʧʨʦʜʦʣʛʦʚʘʪʦ-ʷʡʮʝʚʠʜʥʳʝ, ʥʘ ʚʝʨʭʫʰʢʝ 

ʦʢʨʫʛʣʳʝ, ʚʥʝʟʘʧʥʦ ʩʫʞʝʥʥʳʝ ʚ ʢʨʳʣʘʪʳʡ ʯʝʨʝʰʦʢ, ʧʦʯʪʠ ʨʘʚʥʳʡ ʧʦ ʜʣʠʥʝ 

ʧʣʘʩʪʠʥʢʝ; ʧʣʘʩʪʠʥʢʘ ʜʣʠʥʦʡ 3-12 ʩʤ, ʰʠʨʠʥʦʡ 2-6 ʩʤ, ʥʝʷʩʥʦ ʟʫʙʯʘʪʦ-

ʚʳʝʤʯʘʪʘʷ. ʉʪʨʝʣʢʠ ʚʳʩʦʪʦʡ ʜʦ 20 ʩʤ. ʉʦʮʚʝʪʠʝ ï ʦʜʥʦʙʦʢʠʡ ʧʦʣʫʟʦʥʪʠʢ ʠʟ 2-

12 ʮʚʝʪʢʦʚ. ʎʚʝʪʢʠ, ʧʦʥʠʢʘʶʱʠʝ ʥʘ ʦʜʥʫ ʩʪʦʨʦʥʫ, ʥʘ ʮʚʝʪʦʥʦʞʢʘʭ ʜʣʠʥʦʡ 0,2-

1 ʩʤ; ʯʘʰʝʯʢʘ ʙʣʝʜʥʦ-ʟʝʣʝʥʘʷ, ʦʪ ʦʩʥʦʚʘʥʠʷ ʢʦʥʠʯʝʩʢʠ ʨʘʩʰʠʨʝʥʥʘʷ, ʜʣʠʥʦʡ ʜʦ 

2 ʩʤ, ʜʦ 1 ʩʤ ʚ ʜʠʘʤʝʪʨʝ ʥʘ ʚʳʩʦʪʝ ʟʫʙʮʦʚ, ʩ 5 ʨʝʙʨʘʤʠ, ʜʦ 1/3-1/4 ʥʘʜʨʝʟʘʥʥʘʷ 

ʥʘ ʦʚʘʣʴʥʦ-ʪʨʝʫʛʦʣʴʥʳʝ ʟʫʙʮʳ, ʟʘʦʩʪʨʝʥʥʳʝ ʚ ʦʩʪʨʦʢʦʥʝʯʠʷ. ɺʝʥʯʠʢ ʩ ʙʣʝʜʥʦʡ 

ʪʨʫʙʢʦʡ, ʨʘʚʥʦʡ ʠʣʠ ʥʝʤʥʦʛʦ ʧʨʝʚʳʰʘʶʱʝʡ ʯʘʰʝʯʢʫ, ʠ ʚʦʛʥʫʪʳʤ ʷʨʢʦ-ʞʝʣʪʳʤ 

ʦʪʛʠʙʦʤ ʩ ʧʨʦʜʦʣʛʦʚʘʪʦ-ʩʝʨʜʮʝʚʠʜʥʳʤʠ ʜʦʣʷʤʠ ʜʦ 15 ʩʤ ʚ ʜʠʘʤʝʪʨʝ. 

ʂʦʨʦʙʦʯʢʘ ʰʠʨʦʢʦʦʚʘʣʴʥʘʷ, ʚ 2 ʨʘʟʘ ʢʦʨʦʯʝ ʯʘʰʝʯʢʠ. ʎʚʝʪʝʪ ʚ ʧʨʠʨʦʜʝ ʚ ʤʘʨʪʝ-

ʤʘʝ; ʧʣʦʜʳ ï ʩ ʠʶʥʷ (ɸʨʥʘʫʪʦʚʘ, 1982; ʄʫʨʪʫʟʘʣʠʝʚ, 2009). ɺʩʪʨʝʯʘʝʪʩʷ ʚ 

ʶʞʥʦʡ ʯʘʩʪʠ ʣʝʩʥʦʡ ʠ ʩʪʝʧʥʦʡ ʟʦʥ, ʚ ʩʫʙʘʣʴʧʠʡʩʢʦʡ ʠ ʘʣʴʧʠʡʩʢʦʡ ʦʙʣʘʩʪʷʭ, ʧʦ 

ʩʫʭʦʜʦʣʴʥʳʤ, ʠʥʦʛʜʘ ʧʦʝʤʥʳʤ ʣʫʛʘʤ, ʣʝʩʥʳʤ ʦʧʫʰʢʘʤ. ʀʟʚʝʩʪʥʘ ʚ ʢʫʣʴʪʫʨʝ ʚ 

ʙʦʪʘʥʠʯʝʩʢʠʭ ʩʘʜʘʭ (ʃʦʟʠʥʘ-ʃʦʟʠʥʩʢʘʷ, 1952). 

ʇʝʨʚʦʮʚʝʪ ʢʨʫʧʥʦʯʘʰʝʯʥʳʡ-ʞʝʣʪʦʮʚʝʪʢʦʚʘʷ ʬʦʨʤʘ ï ʚ ʮʠʢʣʝ ʨʘʟʚʠʪʠʷ 

ʚʳʜʝʣʷʶʪʩʷ ʜʚʘ ʧʝʨʠʦʜʘ: ʨʘʥʥʝ-ʚʝʩʝʥʥʠʡ ï ʜʦ ʨʘʩʧʫʩʢʘʥʠʷ ʣʠʩʪʴʝʚ ʥʘ ʜʝʨʝʚʴʷʭ, 

ʢʦʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʚʠʪʠʝ ʧʝʨʝʭʦʜʥʳʭ ʠ ʘʩʩʠʤʠʣʠʨʫʶʱʠʭ ʚʝʩʝʥʥʠʭ ʣʠʩʪʴʝʚ 

ʨʦʟʝʪʢʠ, ʙʫʪʦʥʠʟʘʮʠʷ ʠ ʮʚʝʪʝʥʠʝ, ʠ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ï ʧʦʩʣʝ ʧʦʣʥʦʛʦ ʨʘʩʧʫʩʢʘʥʠʷ 

ʣʠʩʪʴʝʚ ʥʘ ʜʝʨʝʚʴʷʭ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʟʨʝʚʘʥʠʝʤ ʧʣʦʜʦʚ ʠ ʩʝʤʷʥ, ʥʘʣʠʯʠʝʤ 

ʨʦʟʝʪʢʠ ʢʨʫʧʥʳʭ ʣʝʪʥʠʭ ʣʠʩʪʴʝʚ. ʇʨʠʤʫʣʳ ʮʚʝʪʫʪ ʨʘʥʥʝʡ ʚʝʩʥʦʡ, ʷʚʣʷʷʩʴ 

ʦʙʳʯʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʚʝʩʝʥʥʝʡ ʬʣʦʨʳ. ʈʘʥʥʝʝ ʮʚʝʪʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦʪʦʤʫ, 

ʯʪʦ ʚ ʠʭ ʧʦʯʢʘʭ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʫʞʝ ʩ ʦʩʝʥʠ ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʟʘʯʘʪʦʯʥʳʝ ʧʦʙʝʛʠ 

ʩ ʩʦʮʚʝʪʠʷʤʠ. ʈʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʩʦʮʚʝʪʠʡ ʧʨʦʠʩʭʦʜʠʪ ʫ ʥʠʭ ʚ ʟʠʤʥʠʝ ʠ ʚʝʩʝʥʥʠʝ 

ʤʝʩʷʮʳ ʧʦʜ ʩʥʝʛʦʤ. ʉʨʘʟʫ ʞʝ ʧʦʩʣʝ ʪʘʷʥʠʷ ʩʥʝʛʘ ʧʦʣʥʦʩʪʴʶ ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ 

ʧʦʙʝʛʠ ʥʘʯʠʥʘʶʪ ʙʳʩʪʨʦ ʨʘʩʪʠ ʠ ʨʘʩʪʝʥʠʝ ʚʩʢʦʨʝ ʟʘʮʚʝʪʘʝʪ. 

ɺʦʟʨʘʩʪʥʳʝ ʩʦʩʪʦʷʥʠʷ ʦʧʨʝʜʝʣʷʣʠʩʴ ʧʦ ʤʝʪʦʜʠʢʝ (ɻʣʦʪʦʚ, 1998; ʈʘʙʦʪʥʦʚ, 

1950; ʈʳʩʠʥʘ, 1973) ʠ ʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʝʡ (ʎʝʥʦʧʦʧʫʣʷʮʠʠ ʨʘʩʪʝʥʠʡ, 1977, 

1988). ʇʨʠ ʦʧʠʩʘʥʠʠ ʞʠʟʥʝʥʥʦʡ ʬʦʨʤʳ ʧʝʨʚʦʮʚʝʪʘ ʢʨʫʧʥʦʯʘʰʝʯʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʙʠʦʤʦʨʬ ʧʦ ʦʩʦʙʝʥʥʦʩʪʷʤ ʦʥʪʦʛʝʥʝʟʘ (ʋʨʘʥʦʚ, 

1967). ɺ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʦʥʪʦʛʝʥʝʟʘ ʚ ʨʘʟʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʟʘʢʣʘʜʳʚʘʣʠʩʴ 
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ʩʣʫʯʘʡʥʳʤ ʩʧʦʩʦʙʦʤ 15-30 ʧʣʦʱʘʜʦʢ, ʧʣʦʱʘʜʴʶ 1 ʤ2. ɺʩʝ ʨʘʩʪʝʥʠʷ ʠʟʫʯʘʝʤʦʛʦ 

ʚʠʜʘ ʚʳʢʘʧʳʚʘʣʠʩʴ ʠ ʧʦ ʦʧʠʩʘʥʥʳʤ ʚ ʣʠʪʝʨʘʪʫʨʝ ʠ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʥʘʤʠ 

ʧʨʠʟʥʘʢʘʤ-ʤʘʨʢʝʨʘʤ, ʨʘʟʜʝʣʷʣʠʩʴ ʥʘ ʚʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʳ. ʂʘʞʜʘʷ ʦʩʦʙʴ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʢʘʣʝʥʜʘʨʥʳʤ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʚʦʟʨʘʩʪʦʤ (ɸʨʥʘʫʪʦʚʘ, 1997; 

ɻʣʦʪʦʚ, 1998). ʆʧʨʝʜʝʣʝʥʠʝ ʘʙʩʦʣʶʪʥʦʛʦ ʚʦʟʨʘʩʪʘ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʫʪʝʤ 

ʩʣʦʞʝʥʠʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʢʘʞʜʦʛʦ ʚʦʟʨʘʩʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʦ ʤʦʤʝʥʪʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʨʘʩʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ 

ʘʙʩʦʣʶʪʥʦʛʦ ʚʦʟʨʘʩʪʘ ʫ ʨʘʩʪʝʥʠʡ ʧʦʜ ʙʠʥʦʢʫʣʷʨʥʦʡ ʣʫʧʦʡ ʧʦʜʩʯʠʪʳʚʘʣʠʩʴ 

ʦʩʪʘʪʢʠ ʛʝʥʝʨʘʪʠʚʥʳʭ ʧʦʙʝʛʦʚ (ʧʝʥʴʢʠ) ʧʨʦʰʣʳʭ ʣʝʪ ʠ ʯʠʩʣʦ ʛʦʜʠʯʥʳʭ 

ʧʨʠʨʦʩʪʦʚ ʵʧʠʛʝʦʛʝʥʥʦʛʦ ʢʦʨʥʝʚʠʱʘ. ɺʩʭʦʞʝʩʪʴ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ ʦʧʨʝʜʝʣʷʣʠ ʚ ʯʘʰʢʘʭ ʇʝʪʨʠ ʚ 3-ʭ ʧʦʚʪʦʨʥʦʩʪʷʭ ʥʘ ʚʣʘʞʥʦʤ 

ʩʫʙʩʪʨʘʪʝ ʚ ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ ʥʠʟʢʠʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ 3-5 Áʉ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʧʳʪʘ ʩʦʩʪʘʚʣʷʣʘ 360 ʜʥʝʡ. ʇʨʠ ʦʧʠʩʘʥʠʠ ʵʪʘʧʦʚ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʧʠʛʝʦʛʝʥʥʦʛʦ ʢʦʨʥʝʚʠʱʘ ʫ ʧʝʨʚʦʮʚʝʪʘ ʢʨʫʧʥʦʯʘʰʝʯʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʨʘʙʦʪʘ ʀ. ɻ. ʉʝʨʝʙʨʷʢʦʚʘ (ʉʝʨʝʙʷʢʦʚ, 1950). 

ɺ ʨʘʙʦʪʝ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʚʳʜʝʣʠʪʴ ʠ ʦʧʠʩʘʪʴ ʚʦʟʨʘʩʪʥʳʝ ʩʦʩʪʦʷʥʠʷ ʧʝʨʚʦʮʚʝʪʘ ʢʨʫʧʥʦʯʘʰʝʯʥʦʛʦ; 

- ʜʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʠ ʦʧʨʝʜʝʣʠʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʵʪʘʧʦʚ ʝʛʦ 

ʦʥʪʦʛʝʥʝʟʘ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʅʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2020-2023 ʛʦʜʘʭ ʚ ʋʥʮʫʢʫʣʴʩʢʦʤ ʨʘʡʦʥʝ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ɼʘʛʝʩʪʘʥʘ, ʥʘ ʩʝʚʝʨʝ 

ʛʦʨʥʦʛʦ ɼʘʛʝʩʪʘʥʘ. 

ʂʣʠʤʘʪ ʫʤʝʨʝʥʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʩ ʞʘʨʢʠʤ ʣʝʪʦʤ ʠ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ 

ʫʤʝʨʝʥʥʦ-ʭʦʣʦʜʥʦʡ ʟʠʤʦʡ. ɺʝʩʥʘ ʚ ʋʥʮʫʢʫʣʴʩʢʦʤ ʨʘʡʦʥʝ ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ 

ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʦʩʪʫ ʠ ʨʘʟʚʠʪʠʶ ʨʘʩʪʝʥʠʡ. 

ʆʪʨʠʮʘʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʦʢʘʟʳʚʘʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʟʠʤʥʠʭ ʠ ʚʝʩʝʥʥʠʭ ʦʩʘʜʢʦʚ. ʀʤʝʥʥʦ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʨʘʩʪʫʪ ʠ 

ʨʘʟʚʠʚʘʶʪʩʷ ʨʘʥʥʝʮʚʝʪʫʱʠʝ ʨʘʩʪʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʢ ʚʝʛʝʪʘʮʠʠ ʚ 

ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʩʨʝʜʳ. 

ɺ ʧʨʦʮʝʩʩʝ ʦʥʪʦʛʝʥʝʟʘ ʨʘʩʪʝʥʠʷ ʠʩʧʳʪʳʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʩʪʨʝʩʩʦʚʳʝ 

ʚʦʟʜʝʡʩʪʚʠʷ. ʅʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʥʠʤ ʨʘʩʪʝʥʠʷ ʚ ʧʝʨʠʦʜ ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʘ 

ï ʚʝʛʝʪʘʮʠʠ. 

ɺ ʘʧʨʝʣʝ 2020 ʛʦʜʘ ʩ ʮʝʣʴʶ ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʩʙʦʨʦʚ ʤʘʨʰʨʫʪʥʳʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʙʳʣʘ ʦʭʚʘʯʝʥʘ ʪʝʨʨʠʪʦʨʠʷ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʩʝʣʘ ʂʦʣʦʙ, ʛʜʝ 

ʧʨʦʚʝʜʝʥʳ ʩʙʦʨʳ ʨʘʥʥʝʮʚʝʪʫʱʠʭ ʨʘʩʪʝʥʠʡ ʠʟ 17 ʩʝʤʝʡʩʪʚ (ʪʘʙʣʠʮʘ 1).  

 

ʊʘʙʣʠʮʘ 1 

ʉʧʠʩʦʢ ʨʘʥʥʝʮʚʝʪʫʱʠʭ ʨʘʩʪʝʥʠʡ 
ˉ ʧ/ʧ ʅʘʠʤʝʥʦʚʘʥʠʝ ʪʘʢʩʦʥʘ (ʥʘ ʨʫʩʩʢʦʤ, ʣʘʪʳʥʠ) ʉʝʤʝʡʩʪʚʦ 

1. ɸʩʪʨʘʛʘʣ ʢʦʨʦʪʢʦʧʣʦʜʥʳʡ 

Astragalus brachycarpus M. Bieb. 

ɹʦʙʦʚʳʝ 

Fabaceae 

2. ɸʩʪʨʘʛʘʣ ʜʣʠʥʥʦʣʠʩʪʥʳʡ 

Astragalus dolichophyllus Pall. 

ɹʦʙʦʚʳʝ 

Fabaceae 

3. ʅʦʥʝʷ ʨʦʟʦʚʘʷ 

Nonea rosea (M. Bieb.) Link 

ɹʫʨʘʯʥʠʢʦʚʳʝ 

Boraginaceae 
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4. ɺʘʣʝʨʠʘʥʘ ʢʣʫʙʥʝʥʦʩʥʘʷ 

Valeriana tuberosa L. 

ɺʘʣʝʨʠʘʥʦʚʳʝ 

Valerianaceae 

5. ʅʝʟʘʙʫʜʢʘ ʜʫʰʠʩʪʘʷ 

Myosotis suaveolens Waldst. et Kit . ex Willd . 

ɺʦʨʩʷʥʢʦʚʳʝ 

Dipsacaceae 

6. ɼʨʝʤʘ ʙʝʣʘʷ 

Silene latifolia Poir. 

ɻʚʦʟʜʠʯʥʳʝ  

Caryophyllaceae 

7. ʗʩʢʦʣʢʘ ʘʥʦʤʘʣʴʥʘʷ 

Cerastium anomalum Waldst et Kit. ex Willd. 

ɻʚʦʟʜʠʯʥʳʝ  

Caryophyllaceae 

8. ɻʝʨʘʥʴ ʢʣʫʙʥʝʥʦʩʥʘʷ 

Geranium tuberosum L. 

ɻʝʨʘʥʠʝʚʳʝ 

Geraniaceae 

9. ɻʝʨʘʥʴ ʤʝʣʢʘʷ 

Geranium pusillum L. 

ɻʝʨʘʥʠʝʚʳʝ 

Geraniaceae 

10. ʄʫʩʢʘʨʠ ʘʨʤʷʥʩʢʠʡ 

Muscari armeniacum Leichtlin ex Baker 

ɻʠʘʮʠʥʪʦʚʳʝ  

Hyacinthaceae 

11. ʗʩʥʦʪʢʘ ʩʪʝʙʣʝʦʙʲʝʤʣʶʱʘʷ 

Lamium amplexicaule L. 

ɻʫʙʦʮʚʝʪʥʳʝ 

Lamiaceae 

12. ɾʠʚʫʯʢʘ ʚʦʩʪʦʯʥʘʷ 

Ajuga orientalis L. 

ɻʫʙʦʮʚʝʪʥʳʝ 

Lamiaceae 

13. ʍʦʭʣʘʪʢʘ ʪʘʨʢʠʥʩʢʘʷ 

Corydalis tarkiensis Prokh. 

ɼʳʤʷʥʢʦʚʳʝ 

Fumariaceae 

14. ʉʠʨʝʥʠʷ ʩʠʜʷʯʝʮʚʝʪʢʦʚʘʷ 

Syrenia sessiliflora Ledeb. 

ʂʨʝʩʪʦʮʚʝʪʥʳʝ 

Brassicaceae 

15. ʉʫʨʝʧʢʘ ʜʫʛʦʚʠʜʥʘʷ 

Barbarea arcuata (Opiz ex J. Presl et C. Presl) Rchb. 

ʂʨʝʩʪʦʮʚʝʪʥʳʝ 

Brassicaceae 

16. ʇʘʩʪʫʰɹ̫ ʩʫʤʢʘ 

Capsella bursa-pastoris (L.) Medik. 

ʂʨʝʩʪʦʮʚʝʪʥʳʝ 

Brassicaceae 

17. ɾʦʩʪʝʨ ʇʘʣʣʘʩʘ 

Rhamnus pallasii Fisch. et C.A. Mey. 

ʂʨʫʰʠʥʦʚʳʝ  

Rhamnaceae 

18. ɹʘʨʚʠʥʦʢ ʪʨʘʚʷʥʠʩʪʳʡ 

Vinca herbacea Waldst et Kit . 

ʂʫʪʨʦʚʳʝ 

Apocynaceae 

19. ʊʶʣʴʧʘʥ ɹʠʙʝʨʰʪʝʡʥʘ 

Tulipa biebersteiniana Schult. et Schult. f. 

ʃʠʣʝʡʥʳʝ 

Liliaceae 

20. ʇʪʠʮʝʤʣʝʯʥʠʢ ʉʠʥʪʝʥʠʩʘ 

Ornithogalum sintenisii Freyn 

ʃʠʣʝʡʥʳʝ 

Liliaceae 

21. ɻʫʩʠʥʳʡ ʣʫʢ ɽʣʝʥʳ 

Gagea helenae Grossh. 

ʃʠʣʝʡʥʳʝ 

Liliaceae 

22. ʃʶʪʠʢ ʦʩʪʨʦʧʣʦʜʥʳʡ 

Ranunculus oxyspermus Willd . 

ʃʶʪʠʢʦʚʳʝ 

Ranunculaceae 

23. ʃʶʪʠʢ ʮʠʢʫʪʦʚʳʡ 

Ranunculus cicutarius Schltdl. 

ʃʶʪʠʢʦʚʳʝ 

Ranunculaceae 

24. ɻʦʨʠʮʚʝʪ ʣʝʪʥʠʡ 

Adonis aestivalis L. 

ʃʶʪʠʢʦʚʳʝ 

Ranunculaceae 

25. ʄʦʣʦʯʘʡ ʩʦʣʥʮʝʛʣʷʜ 

Euphorbia helioscopia L. 

ʄʦʣʦʯʘʡʥʳʝ 

Euphorbiaceae 

26. ʄʠʥʜʘʣʴ ʥʠʟʢʠʡ 

Amygdalus nana L. 

ʈʦʟʦʮʚʝʪʥʳʝ 

Rosaceae 

27. ʉʧʠʨʝʷ ʟʚʝʨʦʙʦʝʣʠʩʪʥʘʷ 

Spiraea hypericifolia L. 

ʈʦʟʦʮʚʝʪʥʳʝ 

Rosaceae 

28. ʀʨʠʩ ʥʠʟʢʠʡ 

Iris  pumila L. 

ʀʨʠʩʦʚʳʝ 

Iridaceae 

 

ʋʯʘʩʪʦʢ ʟʘʪʝʥʝʥ ʢʨʦʥʘʤʠ ʜʝʨʝʚʴʝʚ: ʜʫʙ (Guercus robur), ʛʨʘʙ (Carpinus 

betulus), ʙʫʢ (Fagus silvatica). ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʛʝʦʙʦʪʘʥʠʢʠ. 
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ʅʘʟʚʘʥʠʷ ʚʠʜʦʚ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʧʦ ʩʣʝʜʫʶʱʠʤ ʣʠʪʝʨʘʪʫʨʥʳʤ 

ʠʩʪʦʯʥʠʢʘʤ: The Plant List, 2013; Tropicos, 2017; ʄʫʨʪʘʟʘʣʠʝʚ, 2009. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɺ ʠʟʫʯʘʝʤʦʡ ʧʦʧʫʣʷʮʠʠ ʥʘʤʠ ʦʙʥʘʨʫʞʝʥʳ ʚʩʝ ʚʦʟʨʘʩʪʥʳʝ ʩʦʩʪʦʷʥʠʷ 

P. macrocalyx ʦʪ ʩʝʤʷʥ ʠ ʧʨʦʨʦʩʪʢʦʚ ʜʦ ʩʝʥʠʣʴʥʳʭ ʦʩʦʙʝʡ (ʨʠʩ. 1). 

 

 
ʈʠʩ. 1. ʇʝʨʚʦʮʚʝʪ ʢʨʫʧʥʦʯʘʰʝʯʥʳʡ. ʇʝʨʚʳʡ (1-5) ʠ ʚʪʦʨʦʡ (6-9) ʛʦʜ ʞʠʟʥʠ. 

ɿʘʰʪʨʠʭʦʚʘʥʳ ʦʪʤʠʨʘʶʱʠʝ ʣʠʩʪʴʷ 

 

ʉʝʤʝʥʘ (se) ʠʣʠ ʥʝʚʩʢʨʳʚʰʠʝʩʷ ʦʜʥʦʩʝʤʝʥʥʳʝ ʧʣʦʜʳ ï ʥʘʯʘʣʴʥʦʝ, 

ʧʦʢʦʷʱʝʝʩʷ ʩʦʩʪʦʷʥʠʝ ʦʩʦʙʠ. 

ʇʨʦʨʦʩʪʢʠ (ʨ) ï ʠʤʝʶʪ ʩʤʝʰʘʥʥʦʝ ʧʠʪʘʥʠʝ ʠ ʟʘʨʦʜʳʰʝʚʳʝ ʩʪʨʫʢʪʫʨʳ. 

ʖʚʝʥʠʣʴʥʳʝ ʨʘʩʪʝʥʠʷ (j) ï ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʝʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴʶ 

ʧʨʠʟʥʘʢʦʚ ʠ ʩʚʦʡʩʪʚ, ʧʨʠʩʫʱʠʭ ʚʟʨʦʩʣʳʤ ʨʘʩʪʝʥʠʷʤ; ʠʤʝʁʪ ʣʠʩʪʴʷ ʠʥʦʡ ʬʦʨʤʳ 

ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ, ʯʝʤ ʫ ʚʟʨʦʩʣʳʭ ʦʩʦʙʝʡ; ʠʥʦʡ ʪʠʧ ʥʘʨʘʩʪʘʥʠʷ ʠ ʚʝʪʚʣʝʥʠʷ 

ʧʦʙʝʛʦʚ; ʚʦʟʤʦʞʥʳ ʠʟʤʝʥʝʥʠʝ ʪʠʧʘ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ, ʩʦʭʨʘʥʝʥʠʝ ʥʝʢʦʪʦʨʳʭ 

ʟʘʨʦʜʳʰʝʚʳʭ ʩʪʨʫʢʪʫʨ, ʧʦʪʝʨʷ ʩʚʷʟʠ ʩ ʩʝʤʝʥʝʤ, ʯʘʱʝ ʚʩʝʛʦ ʦʪʩʫʪʩʪʚʠʝ 

ʩʝʤʷʜʦʣʝʡ. 

ʀʤʤʘʪʫʨʥʳʝ ʨʘʩʪʝʥʠʷ (im) ï ʠʤʝʶʪ ʧʨʠʟʥʘʢʠ ʠ ʩʚʦʡʩʪʚʘ ʚʟʨʦʩʣʳʭ ʦʩʦʙʝʡ 

ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʩʪʨʫʢʪʫʨ ʶʚʝʥʠʣʴʥʦʛʦ ʪʠʧʘ. 

ɺʠʨʛʠʥʠʣʴʥʳʝ ʨʘʩʪʝʥʠʷ (v) ï ʧʦʣʥʦʩʪʴʶ ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʦʩʦʙʠ ʩ 

ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʚʠʜʘ ʪʠʧʦʤ ʧʦʙʝʛʘ ʠ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ, ʥʦ ʥʝ ʠʤʝʶʱʠʝ 

ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ. 

ʉʢʨʳʪʦʛʝʥʝʨʘʪʠʚʥʳʝ ʨʘʩʪʝʥʠʷ (g0) ï ʩʭʦʜʥʳʝ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ 

ʧʨʠʟʥʘʢʘʤ ʩ ʚʠʨʛʠʥʠʣʴʥʳʤʠ ʦʩʦʙʷʤʠ, ʥʦ ʫʞʝ ʠʤʝʶʱʠʝ ʚ ʧʦʯʢʘʭ ʟʘʣʦʞʝʥʥʳʝ 

ʛʝʥʝʨʘʪʠʚʥʳʝ ʦʨʛʘʥʳ (ʮʚʝʪʢʠ ʠʣʠ ʩʦʮʚʝʪʠʷ). 

ʄʦʣʦʜʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ ʨʘʩʪʝʥʠʷ (g1) ï ʠʤʝʶʪ ʛʝʥʝʨʘʪʠʚʥʳʝ ʦʨʛʘʥʳ, 

ʧʨʦʮʝʩʩʳ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʜʦʤʠʥʠʨʫʶʪ ʥʘʜ ʦʪʤʠʨʘʥʠʝʤ 



_________________________________ 

40 

ʉʨʝʜʥʝʚʦʟʨʘʩʪʥʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ ʨʘʩʪʝʥʠʷ (g2) ï ʦʙʨʘʟʫʶʪ 1-5 

ʛʝʥʝʨʘʪʠʚʥʳʭ ʮʚʝʪʦʥʦʩʦʚ, ʥʘʙʣʶʜʘʝʪʩʷ ʙʘʣʘʥʩ ʧʨʦʮʝʩʩʦʚ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʩʪʘʨʝʥʠʷ, ʤʘʢʩʠʤʘʣʴʥʳʡ ʧʨʠʨʦʩʪ ʙʠʦʤʘʩʩʳ ʨʘʩʪʝʥʠʷ, ʚʳʩʦʢʘʷ ʩʝʤʝʥʥʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. 

ʉʪʘʨʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ ʨʘʩʪʝʥʠʷ (g3) ï ʧʨʝʦʙʣʘʜʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʦʪʤʠʨʘʥʠʷ 

ʥʘʜ ʧʨʦʮʝʩʩʘʤʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʩʥʠʞʝʥʠʝ ʛʝʥʝʨʘʪʠʚʥʦʡ ʬʫʥʢʮʠʠ, ʦʩʣʘʙʣʝʥʠʝ 

ʢʦʨʥʝ- ʠ ʧʦʙʝʛʦʦʙʨʘʟʦʚʘʥʠʷ 

ʉʫʙʩʝʥʠʣʴʥʳʝ ʨʘʩʪʝʥʠʷ (ss) ï ʦʪʩʫʪʩʪʚʠʝ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ, 

ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʦʪʤʠʨʘʥʠʷ ʥʘʜ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʝʤ, ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ 

ʫʧʨʦʱʝʥʠʝ ʞʠʟʥʝʥʥʦʡ ʬʦʨʤʳ (ʩʤʝʥʘ ʩʧʦʩʦʙʘ ʥʘʨʘʩʪʘʥʠʷ ʠʣʠ ʪʠʧʘ ʧʦʙʝʛʘ, 

ʧʦʷʚʣʝʥʠʝ ʣʠʩʪʴʝʚ ʠʤʤʘʪʫʨʥʦʛʦ ʪʠʧʘ). 

ʉʝʥʠʣʴʥʳʝ ʨʘʩʪʝʥʠʷ (s) ï ʦʪʤʠʨʘʥʠʝ ʯʘʩʪʝʡ ʨʘʩʪʝʥʠʷ, ʫʧʨʦʱʝʥʠʝ 

ʞʠʟʥʝʥʥʦʡ ʬʦʨʤʳ, ʧʦʷʚʣʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʶʚʝʥʠʣʴʥʳʭ ʯʝʨʪ (ʬʦʨʤʳ ʣʠʩʪʴʝʚ, 

ʭʘʨʘʢʪʝʨʘ ʧʦʙʝʛʦʚ ʠ ʧʨ.), ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ï ʦʪʩʫʪʩʪʚʠʝ ʧʦʯʝʢ 

ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʠ ʜʨʫʛʠʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ. 

ʆʪʤʠʨʘʶʱʠʝ ʨʘʩʪʝʥʠʷ (sc) ï ʦʪʩʫʪʩʪʚʠʝ ʞʠʚʳʭ ʥʘʜʟʝʤʥʳʭ ʧʦʙʝʛʦʚ, 

ʥʘʣʠʯʠʝ ʩʧʷʱʠʭ ʧʦʯʝʢ, ʝʜʠʥʠʯʥʳʭ ʞʠʚʳʭ ʢʦʨʥʝʡ ʠ ʧʦʜʟʝʤʥʳʭ ʧʦʙʝʛʦʚ. 

ɺʳʚʦʜʳ 

ʀʩʩʣʝʜʫʝʤʘʷ ʧʦʧʫʣʷʮʠʷ ʧʝʨʚʦʮʚʝʪʘ ʢʨʫʧʥʦʯʘʰʝʯʥʦʛʦ ʧʨʦʭʦʜʠʪ ʚʩʝ ʩʪʘʜʠʠ 

ʦʥʪʦʛʝʥʝʟʘ, ʚʳʧʘʜʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʧʝʨʠʦʜʦʚ ʥʝʪ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 

ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʫʩʣʦʚʠʡ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʦʧʫʣʷʮʠʠ ʚ ʋʥʮʫʢʫʣʴʩʢʦʤ ʨʘʡʦʥʝ. 

ʉʢʦʧʣʝʥʠʷ ʧʨʠʤʫʣʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʝʝ ʨʘʟʤʥʦʞʝʥʠʷ (ʢʘʢ 

ʩʝʤʝʥʥʦʛʦ, ʪʘʢ ʠ ʚʝʛʝʪʘʪʠʚʥʦʛʦ). ɺ ʧʣʦʪʥʳʭ ʧʷʪʥʘʭ ʧʨʠʤʫʣʳ ʤʦʞʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʢʦʥʢʫʨʝʥʮʠʷ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ ʠʣʠ ʨʦʟʝʪʢʘʤʠ. ʕʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʮʝʥʦʪʠʯʝʩʢʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʥʘ ʫʛʥʝʪʝʥʥʳʝ ʠ ʛʦʩʧʦʜʩʪʚʫʶʱʠʝ 

ʨʘʩʪʝʥʠʷ. ɼʠʬʬʝʨʝʥʮʠʘʮʠʷ ʚʧʦʣʥʝ ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʠ ʫ ʧʨʠʤʫʣʳ. 

ɺʝʨʦʷʪʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʳʤ ʬʘʢʪʦʨʦʤ ʩʨʝʜʳ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʨʠʤʫʣʳ, ʷʚʣʷʝʪʩʷ ʦʩʚʝʱʝʥʥʦʩʪʴ, ʧʨʠʯʝʤ ʦʩʚʝʱʝʥʥʦʩʪʴ 

ʤʝʥʷʝʪʩʷ ʚ ʣʝʩʫ ʚʝʩʥʦʡ ʠ ʣʝʪʦʤ, ʧʦʵʪʦʤʫ ʤʦʞʝʪ ʠʛʨʘʪʴ ʨʦʣʴ ʠʭ ʩʦʦʪʥʦʰʝʥʠʡ. 

ʆʭʨʘʥʘ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʢʦʥʢʨʝʪʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ 

ʟʘʧʨʝʱʝʥʠʷ ʠʭ ʩʙʦʨʘ, ʥʝʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʭ ʟʘʛʦʪʦʚʦʢ ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ, 

ʨʘʟʨʫʰʝʥʠʷ ʤʝʩʪʦʦʙʠʪʘʥʠʡ. ʈʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʙʫʜʝʪ ʠʤʝʪʴ ʧʨʦʚʝʜʝʥʠʝ 

ʰʠʨʦʢʦʡ ʨʘʟʲʷʩʥʠʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʤʦʣʦʜʝʞʠ, ʦ 

ʚʘʞʥʦʩʪʠ ʙʝʨʝʞʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʟʝʣʝʥʦʤʫ ʜʨʫʛʫ. 
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ʀʥʩʪʠʪʫʪ ʦʙʱʝʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʠʦʣʦʛʠʠ ʉʆ ʈɸʅ 

ʛ. ʋʣʘʥ-ʋʜ,ɻ ʈʦʩʩʠʷ 

 

ɺʃʀʗʅʀɽ ʆʈʆɻʈɸʌʀʏɽʉʂʆɻʆ ʌɸʂʊʆʈɸ ʅɸ ʈɸʉʇʈʆʉʊʈɸʅɽʅʀɽ, 

ʇʆʇʋʃʗʎʀʆʅʅʓɽ ʀ ʈɽʉʋʈʉʅʓɽ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ VACCINIUM 

VITIS-IDAEA L. 

 

ʇʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʮʝʥʦʧʦʧʫʣʷʮʠʡ Vaccinium vitis-idaea ʚ ʩʚʝʪʣʦʭʚʦʡʥʳʭ ʣʝʩʘʭ ʥʘ ʚʳʩʦʪʥʦʤ 

ʛʨʘʜʠʝʥʪʝ ʀʢʘʪʩʢʦʛʦ ʭʨʝʙʪʘ (ʉʝʚʝʨʥʦʝ ʇʨʠʙʘʡʢʘʣʴʝ). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʚʳʩʦʪʳ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʦ ʠʟʤʝʥʷʶʪʩʷ 

ʧʦʢʘʟʘʪʝʣʠ ʚʣʘʞʥʦʩʪʠ ʠ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚ, ʢʦʪʦʨʝr, ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ V. vitis-idaea, ʝʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ, ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ ʧʦʧʫʣʷʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Vaccinium vitis-idaea L., ʚʳʩʦʪʥʳʡ ʛʨʘʜʠʝʥʪ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʰʢʘʣʳ, ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʡ ʩʧʝʢʪʨ. 
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INFLUENCE OF OROGRAPHIC FACTOR ON DISTRIBUTION, 

POPULATION AND RESOURCE CHARACTERISTICS OF VACCINIUM  

VITIS-IDAEA  L . 

 

The ontogenetic structure and productivity of Vaccinium vitis-idaea 

cenopopulations in light coniferous forests along the altitudinal gradient of the Ikat 

ridge (Northern Baikal region) were studied. It has been established that with 

increasing altitude above sea level, soil moisture and acidity indicators change most 

significantly. Perhaps they affect the distribution of V. vitis-idaea, projective cover, 

morphometric parameters of plants, as well as population characteristics. 

Key words: Vaccinium vitis-idaea L., altitudinal gradient, ecological scales, 

ontogenetic spectrum. 

 

ʆʮʝʥʢʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʮʝʥʦʧʦʧʫʣʷʮʠʡ 

ʜʠʢʦʨʘʩʪʫʱʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʠ ʧʠʱʝʚʳʭ ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʨʝʩʫʨʩʦʚʝʜʝʥʠʷ. ʀʟʚʝʩʪʥʦ, ʯʪʦ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ, ʢʘʢ ʥʘ ʧʘʨʘʤʝʪʨʳ ʦʪʜʝʣʴʥʳʭ 

ʦʩʦʙʝʡ, ʪʘʢ ʠ ʥʘ ʣʦʢʘʣʴʥʳʝ ʧʦʧʫʣʷʮʠʠ ʚ ʮʝʣʦʤ. ʇʦʵʪʦʤʫ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʰʠʨʦʢʦ ʠʩʩʣʝʜʫʝʪʩʷ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʘʜʠʝʥʪʦʚ ʥʘ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʨʝʩʫʨʩʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʧʫʣ̫ʮʠʡ ʭʦʟʷʡʩʪʚʝʥʥʦ-

ʚʘʞʥʳʭ ʨʘʩʪʝʥʠʡ. ɺ ʵʪʦʤ ʧʣʘʥʝ ʠʥʪʝʨʝʩʥʳʤ ʤʦʜʝʣʴʥʳʤ ʦʙʲʝʢʪʦʤ ʷʚʣʷʶʪʩʷ 

ʛʦʨʥʳʝ ʩʠʩʪʝʤʳ. ʉʣʦʞʥʘʷ ʪʦʧʦʛʨʘʬʠʷ ʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʝʨʝʧʘʜʳ ʚʳʩʦʪ ʤʦʛʫʪ 

ʙʳʪʴ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʠʟʤʝʥʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, 

ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʨʦʩʪ ʠ ʚʳʞʠʚʘʥʠʝ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ. ʉ ʚʳʩʦʪʦʡ ʥʘʜ 

ʫʨʦʚʥʝʤ ʤʦʨʷ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʢ: ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, 

ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ, ʤʦʱʥʦʩʪʴ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʅʘʣʠʯʠʝ ʚʳʨʘʞʝʥʥʳʭ ʚʳʩʦʪʥʳʭ ʛʨʘʜʠʝʥʪʦʚ 

ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʠʟʫʯʘʪʴ ʚʣʠʷʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʥʘ 

ʬʠʪʦʮʝʥʦʟʳ, ʥʦ ʠ ʤʦʜʝʣʠʨʦʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʩʮʝʥʘʨʠʷʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, 

ʩʪʨʫʢʪʫʨʳ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʮʝʥʦʧʦʧʫʣʷʮʠʡ Vaccinium vitis-idaea L. ʧʦ 

ʚʳʩʦʪʥʦʤʫ ʛʨʘʜʠʝʥʪʫ ʚ ʩʚʝʪʣʦʭʚʦʡʥʳʭ ʣʝʩʘʭ ʀʢʘʪʩʢʦʛʦ ʭʨʝʙʪʘ (ʉʝʚʝʨʥʦʝ 

ʇʨʠʙʘʡʢʘʣʴʝ). ʉʫʨʦʚʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʵʪʦʡ 

ʪʝʨʨʠʪʦʨʠʠ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʶʱʠʝʩʷ ʪʝʤʧʳ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʩʚʦʝʥʠʷ, 

ʦʧʨʝʜʝʣʷʪʁ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʅʘʪʫʨʥʳʝ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠ ʚ ʩʚʝʪʣʦʭʚʦʡʥʳʭ ʣʝʩʘʭ ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 

ʧʝʨʠʦʜʘ (ʧʦʩʣʝʜʥʷʷ ʜʝʢʘʜʘ ʘʚʛʫʩʪʘ) ʥʘ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʘʭ (ʂʋ), ʟʘʣʦʞʝʥʥʳʭ ʧʦ 

ʚʳʩʦʪʥʦʤʫ ʛʨʘʜʠʝʥʪʫ ʦʪ ʧʦʜʥʦʞʠʷ ʭʨʝʙʪʘ ʜʦ ʚʦʜʦʨʘʟʜʝʣʴʥʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʩ 

ʰʘʛʦʤ 50-100 ʤ (ʦʪ 612 ʤ ʥ.ʫ.ʤ. ʜʦ 1189 ʤ ʥ.ʫ.ʤ) ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ 
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(ʄʝʪʦʜʳé, 2002). ʅʘ ʢʘʞʜʦʤ ʂʋ ʜʝʣʘʣʠʩʴ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʝ ʠ 

ʣʝʩʦʪʘʢʩʘʮʠʦʥʥʳʝ ʦʧʠʩʘʥʠʷ. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʫʩʣʦʚʠʡ ʬʠʪʦʮʝʥʦʟʦʚ 

ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʰʢʘʣʘʤ ɼ. ʅ. ʎʳʛʘʥʦʚʘ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ IBIS 6.2. ʇʨʠ 

ʠʟʫʯʝʥʠʠ ʮʝʥʦʧʦʧʫʣʷʮʠʠ (ʎʇ) ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʙʱʝʧʨʠʥʷʪʳʝ ʤʝʪʦʜʠʢʠ 

(ʎʝʥʦʧʦʧʫʣʷʮʠʠé, 1976), ʟʘ ʩʯʝʪʥʫʶ ʝʜʠʥʠʮʫ ʙʳʣ ʧʨʠʥʷʪ ʧʘʨʮʠʘʣʴʥʳʡ ʢʫʩʪ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʎʇ, ʟʘʧʘʩʘ ʥʘʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʳ ʠ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʪʝʥʠʡ ʩʣʫʯʘʡʥʳʤ ʩʧʦʩʦʙʦʤ ʟʘʢʣʘʜʳʚʘʣʠ 10 

ʧʣʦʱʘʜʦʢ ʨʘʟʤʝʨʦʤ 0,25 ʤ2.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʢʠ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʡ ʧʦ ʠʥʜʠʢʘʮʠʦʥʥʳʤ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʰʢʘʣʘʤ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʙʘʣʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʤʝʩʪʦʦʙʠʪʘʥʠʡ V. vitis-idaea (ʪʘʙʣʠʮʘ). 

 

ʊʘʙʣʠʮʘ 

ʂʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʣʁ ʯʝʚʳʭ ʫʯʘʩʪʢʦʚ, ʟʘʣʦʞʝʥʥʳʭ ʧʦ ʚʳʩʦʪʥʦʤʫ 

ʛʨʘʜʠʝʥʪʫ ʥʘ ʀʢʘʪʩʢʦʤ ʭʨʝʙʪʝ 
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 ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʰʢʘʣʳ3 

Tm Hd Tr Nt Rc Lc fH 

1 ʉ.1 ʦʩʦʢʦʚʳʡ 612 10ʉ 0,6 ɼʇɹ2 7,4 11,4 6,7 5,4 6,9 3,1 6,9 

2 ʉ. ʨʦʜʦʜʝʥʜʨʦʥʦʚʳʡ 718 10ʉ 0,6 ɼʇɹ 6,7 12,1 4,9 3,7 6,9 3,5 5,3 

3 ʉ. ʨʦʜʦʜʝʥʜʨʦʥʦʚʳʡ 750 10ʉ+ʃ 0,6 ʃ 6,8 12,3 4,9 4,2 6,4 3,4 5,5 

4 ʉ. ʨʦʜʦʜʝʥʜʨʦʥʦʚʳʡ 900 7ʉ3ʃ 0,7 ɼʇɹ 6,5 12,8 4,6 3,8 6,2 3,2 4,5 

5 ʃ. ʙʨʫʩʥʠʯʥʦ-

ʦʩʦʢʦʚʳʡ 

1000 7ʃ3ʉ 0,7 ɼʇɹ 6,0 13,1 5,7 4,4 5,1 3,4 4,3 

6 ʃ. ʨʦʜʦʜʝʥʜʨʦʥʦʚʦ-

ʙʨʫʩʥʠʯʥʳʡ 

1102 8ʃ2ʉ 0,6 ʃ 6,0 13,6 5,5 4,5 5,1 3,7 4,1 

7 ʃ. ʙʨʫʩʥʠʯʥʳʡ 1144 10ʃ+ʉ 0,7 ɼʇɹ 5,9 13,7 4,8 3,8 4,4 3,7 3,8 

8 ʃ. ʙʘʛʫʣʴʥʠʢʦʚʦ-

ʙʨʫʩʥʠʯʥʳʡ 

1199 10ʃ+ʉ 0,6 ʃ 5,3 13,2 4,3 3,7 3,6 3,6 2,9 

ʇʨʠʤʝʯʘʥʠʝ: 1: ʉ ï ʩʦʩʥʷʢ, ʃ ï ʣʠʩʪʚʝʥʥʠʯʥʠʢ; 2: ʊʠʧ ʧʦʯʚʳ ï ɼʇɹ ï ʜʝʨʥʦʚʦ-ʧʦʜʙʫʨ, ʃ ï 

ʣʠʪʦʟʝʤ; 3: Tm ï ʪʝʨʤʦʢʣʠʤʘʪʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, Hd ï ʫʚʣʘʞʥʝʥʠʝ ʧʦʯʚʳ, Tr ï ʩʦʣʝʚʦʡ 

ʨʝʞʠʤ ʧʦʯʚ, Nt ï ʙʦʛʘʪʩʪʚʦ ʧʦʯʚ ʘʟʦʪʦʤ, Rc ï ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚʳ, Lc ï ʦʩʚʝʱʝʥʥʦʩʪʴ fH ï 

ʧʝʨʝʤʝʥʥʦʩʪʴ ʫʚʣʘʞʥʝʥʠʷ ʧʦʯʚ. 

 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʦ ʚʳʩʦʪʥʦʤʫ ʛʨʘʜʠʝʥʪʫ 

ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,6-4,0 ʙʘʣʣʘ, ʧʨʠ 

ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʦ ʠʟʤʝʥʷʶʪʩʷ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʚʣʘʞʥʦʩʪʴ ʠ 

ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚʳ. ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ ʪʝʨʤʦʢʣʠʤʘʪʠʯʝʩʢʦʡ ʰʢʘʣʳ V. vitis-idaea 

ʧʨʝʜʧʦʯʠʪʘʝʪ ʜʠʘʧʘʟʦʥ ʦʪ ʵʫʙʦʨʝʘʣʴʥʦʛʦ ʜʦ ʤʝʟʦʙʦʨʝʘʣʴʥʦʛʦ ʪʠʧʦʚ ʨʝʞʠʤʘ 

(ʚʳʩʦʪʘ ʥ.ʫ.ʤ. 1000-1200 ʤ), ʛʜʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʚʠʜʘ ʚʘʨʴʠʨʫʝʪ ʦʪ 35 ʜʦ 

70%. ʇʨʠ ʧʝʨʝʭʦʜʝ ʚ ʩʫʙʙʦʨʝʘʣʴʥʫʶ ʟʦʥʫ (ʚʳʩʦʪʘ ʥ.ʫ.ʤ. < 900 ʤ) ʜʦʣʷ ʫʯʘʩʪʠʷ 

ʙʨʫʩʥʠʢʠ ʚ ʥʘʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ ʨʝʟʢʦ ʩʥʠʞʘʝʪʩʷ ʜʦ 10-15%. ʇʦ ʰʢʘʣʝ 

ʫʚʣʘʞʥʝʥʠʷ (Hd, fH) ʦʥʘ ʟʘʥʠʤʘʝʪ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ-ʫʩʪʦʡʯʠʚʳʤ 

ʫʚʣʘʞʥʝʥʠʝʤ ʠ ʦʪʥʦʩʠʪʩʷ ʢ ʚʠʜʘʤ ʚʣʘʞʥʦ-ʣʝʩʦʣʫʛʦʚʦʡ ʛʨʫʧʧʳ. 
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ɺ ʬʠʪʦʮʝʥʦʟʘʭ ʩ ʩʫʭʦʣʝʩʦʣʫʛʦʚʳʤ ʨʝʞʠʤʦʤ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʚʠʜʘ 

ʩʥʠʞʘʝʪʩʷ ʜʦ 5-10%. ʆʪʤʝʯʝʥʦ, ʯʪʦ V. vitis-idaea ʧʨʝʜʧʦʯʠʪʘʝʪ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʩ 

ʩʠʣʴʥʦʢʠʩʣʳʤʠ/ʢʠʩʣʳʤʠ ʧʦʯʚʘʤʠ, ʥʘ ʩʣʘʙʦʢʠʩʣʳʭ ʧʦʯʚʘʭ ʜʦʣʷ ʝʝ ʫʯʘʩʪʠʷ ʚ 

ʪʨʘʚʷʥʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʦʤ ʷʨʫʩʝ ʩʦʢʨʘʱʘʝʪʩʷ. ɺ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʷʜʘʭ ʩʦʣʝʚʦʛʦ 

ʨʝʞʠʤʘ (Tr) ʠ ʙʦʛʘʪʩʪʚʘ ʧʦʯʚ ʘʟʦʪʦʤ (Nt) ʙʨʫʩʥʠʢʘ ʟʘʥʠʤʘʝʪ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʩ 

ʥʝʙʦʛʘʪʳʤʠ (ʙʝʜʥʳʤʠ) ʧʦʯʚʘʤʠ. ɺ ʨʷʜʫ ʦʩʚʝʱʝʥʥʦʩʪʠ (Lc) ʜʣʷ ʵʪʦʛʦ ʚʠʜʘ 

ʭʘʨʘʢʪʝʨʝʥ ʜʠʘʧʘʟʦʥ ʦʪ ʧʦʣʫʦʪʢʨʳʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʜʦ ʩʚʝʪʣʳʭ ʣʝʩʦʚ. 

ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ V. vitis-

idaea ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʫʚʣʘʞʥʝʥʠʷ ʧʦʯʚʳ ʠ ʦʩʚʝʱʝʥʥʦʩʪʠ (r 

= 0,74-0,78, ʨ < 0,05) ʠ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʦʪ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚʳ ʠ 

ʧʝʨʝʤʝʥʥʦʩʪʠ ʝʝ ʫʚʣʘʞʥʝʥʠʷ (r = -0,88-0,92, ʨ < 0,05). 

ʆʮʝʥʢʘ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʚʘʣʝʥʪʥʦʩʪʠ (PEV) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʜʘʥʥʳʡ ʚʠʜ ʷʚʣʷʝʪʩʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʫʚʣʘʞʥʝʥʠʶ, ʩʦʣʝʚʦʤʫ ʨʝʞʠʤʫ ʠ 

ʙʦʛʘʪʩʪʚʫ ʧʦʯʚ ʘʟʦʪʦʤ ʛʝʤʠʩʪʝʥʦʚʘʣʝʥʪʥʳʤ (0,35-0,45), ʢʠʩʣʦʪʥʦʩʪʠ ʠ 

ʧʝʨʝʤʝʥʥʦʩʪʠ ʫʚʣʘʞʥʝʥʠʷ ʧʦʯʚ ï ʤʝʟʦʚʘʣʝʥʪʥʳʤ (0,46-0,55), ʦʩʚʝʱʝʥʥʦʩʪʠ ï 

ʵʚʨʠʚʘʣʝʥʪʥʳʤ (0,88). ʆʙʱʠʡ ʠʥʜʝʢʩ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʧʦ ʧʦʯʚʝʥʥʳʤ ʰʢʘʣʘʤ 

ʩʦʩʪʘʚʣʷʝʪ 0,44, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʛʝʤʠʩʪʝʥʦʙʠʦʥʪʥʦʩʪʴ. ʅʠʟʢʠʝ ʟʥʘʯʝʥʠʷ 

ʨʝʘʣʠʟʦʚʘʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʚʘʣʝʥʪʥʦʩʪʠ (REV = 0,07-0,36) ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 

ʦ ʪʦʤ, ʯʪʦ ʚ ʧʨʝʜʝʣʘʭ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʩʪʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪ 

ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʘʤʧʣʠʪʫʜʳ (PEV = 0,35-

0,88). ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʩʚʦʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʠʜʦʤ, 

ʧʨʦʚʝʜʝʥʥʘʷ ʥʘ ʦʩʥʦʚʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ (Kec.eff) 

ʧʦʢʘʟʘʣʘ, ʯʪʦ ʦʭʚʘʯʝʥ ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʜʠʘʧʘʟʦʥ ʘʤʧʣʠʪʫʜ ʙʦʣʴʰʝʡ ʯʘʩʪʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ (Kec.eff = 7,9-35,6%.). ʅʘʠʙʦʣʴʰʝʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʦʩʚʦʝʥʦ ʚʠʜʦʤ ʧʦ ʬʘʢʪʦʨʫ ʧʝʨʝʤʝʥʥʦʩʪʠ ʫʚʣʘʞʥʝʥʠʷ ʧʦʯʚʳ (fH) 

ï 65,4% ʠ ʝʝ ʢʠʩʣʦʪʥʦʩʪʠ (Rc) ï 54,3%. 

ʀʟʫʯʝʥʥʳʝ ʥʘʤʠ ʎʇ V. vitis-idaea ʚ ʣʠʩʪʚʝʥʥʠʯʥʠʢʘʭ (ʚʳʩʦʪʘ ʥ.ʫ.ʤ. ʙʦʣʴʰʝ 

900 ʤ) ʙʳʣʠ ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʧʘ ʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʣʝʚʦʩʪʦʨʦʥʥʠʤ 

ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʤ ʩʧʝʢʪʨʦʤ ʩ ʚʳʩʦʢʦʡ ʜʦʣʝʡ ʚʠʨʛʠʥʠʣʴʥʳʭ ʠ ʛʝʥʝʨʘʪʠʚʥʳʭ 

ʢʫʩʪʦʚ ʚ ʠʭ ʩʦʩʪʘʚʝ (ʨʠʩʫʥʦʢ).  

ʇʦ ʤʝʨʝ ʩʥʠʞʝʥʠʷ ʚʳʩʦʪʳ ʠ ʠʟʤʝʥʝʥʠ ̫ʩʦʩʪʘʚʘ ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ 

(ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʩʦʩʥʳ) ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʩʧʝʢʪʨʳ ʩʪʘʥʦʚʷʪʩʷ ʩʥʘʯʘʣʘ 

ʙʠʤʦʜʘʣʴʥʳʤʠ, ʘ ʟʘʪʝʤ ʥʝʧʦʣʥʦʯʣʝʥʥʳʤʠ ʯʘʩʪʦ ʩ ʧʨʝʨʳʚʠʩʪʳʤ 

ʦʜʥʦʚʝʨʰʠʥʥʳʤ ʧʨʘʚʦʩʪʦʨʦʥʥʠʤ ʩʧʝʢʪʨʦʤ. ʅʝʙʦʣʴʰʦʡ ʧʠʢ ʚ ʩʧʝʢʪʨʝ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʚʠʨʛʠʥʠʣʴʥʳʝ ʨʘʩʪʝʥʠʷ. ʉʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ çʜʝʣʴʪʘ-

ʦʤʝʛʘè ʎʇ 1, 2 ʦʪʥʦʩʷʪʩʷ ʢ ʟʨʝʶʱʠʤ, ʎʇ 3, 4, 5 ʧʝʨʝʭʦʜʥʳʝ/ʟʨʝʶʱʠʝ, ʘ ʎʇ 6, 

7, 8 ï ʧʝʨʝʭʦʜʥʳʝ/ʤʦʣʦʜʳʝ. 

ɼʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʫʩʣʦʚʠʡ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʥʘ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ 

ʎʇ ʪʘʢʞʝ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ. ɺʳʷʚʣʝʥʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ ʜʦʣʠ ʫʯʘʩʪʠʷ ʧʨʝʛʝʥʝʨʘʪʠʚʥʦʡ ʠ ʤʦʣʦʜʦʡ ʛʝʥʝʨʘʪʠʚʥʦʡ ʬʨʘʢʮʠʠ ʚ 

ʎʇ ʦʪ ʫʚʣʘʞʥʝʥʠʷ ʧʦʯʚʳ (r = 0,63-0,78, ʨ < 0,05); ʛʝʥʝʨʘʪʠʚʥʦʡ ï ʦʪ ʩʦʣʝʚʦʛʦ 

ʨʝʞʠʤʘ ʧʦʯʚʳ (r = 0,51-0,66, ʨ < 0,05) ʠ ʦʩʚʝʱʝʥʥʦʩʪʠ (r = 0,54-0,77, ʨ < 0,05). 

ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʙʦʣʝʝ ʚʣʘʞʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʧʨʠ ʦʧʪʠʤʘʣʴʥʦʡ 

ʦʩʚʝʱʝʥʥʦʩʪʠ ʩʦʟʜʘʶʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʚʝʛʝʪʘʪʠʚʥʦʛʦ 
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ʨʘʟʤʥʦʞʝʥʠʷ ʚʠʜʘ (ʘʢʪʠʚʠʟʘʮʠʷ ʩʧʷʱʠʭ ʧʦʯʝʢ ʥʘ ʢʦʨʥʝʚʠʱʘʭ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʦʙʝʛʦʚ ʜʦʧʦʣʥʝʥʠʷ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʤʦʞʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʦʤʦʣʦʞʝʥʠʝ ʠ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʎʇ ʟʘ ʩʯʝʪ ʤʦʣʦʜʳʭ 

ʧʘʨʮʠʘʣʴʥʳʭ ʢʫʩʪʦʚ.  

 

 
ʈʠʩʫʥʦʢ. ʆʥʪʦʛʝʥʝʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʮʝʥʦʧʦʧʫʣʷʮʠʡ V. vitis-idaea ʧʦ 

ʚʳʩʦʪʥʦʤʫ ʛʨʘʜʠʝʥʪʫ ʀʢʘʪʩʢʦʛʦ ʭʨʝʙʪʘ 

 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʎʇ, ʦʢʘʟʳʚʘʶʱʠʭ ʚʣʠʷʥʠʝ ʥʘ ʧʦʢʘʟʘʪʝʣʠ 

ʨʦʩʪʘ ʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʫʶ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʦʩʦʙʝʡ, ʷʚʣʷʝʪʩʷ ʧʣʦʪʥʦʩʪʴ. 

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʧʘʨʮʠʘʣʴʥʳʭ ʢʫʩʪʦʚ ʦʪʤʝʯʝʥʳ ʚ 

ʣʠʩʪʚʝʥʥʠʯʥʠʢʝ ʙʘʛʫʣʴʥʠʢʦʚʦ-ʙʨʫʩʥʠʯʥʦʤ (ʂʋ 8-778 ʵʢʟ./ʤ2), ʥʠʟʢʠʝ ï ʚ 

ʩʦʩʥʷʢʝ ʦʩʦʢʦʚʦʤ (ʂʋ 1-15 ɻʢʟ./ʤ2).  

ɺ ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʘ ʠʟʤʝʥʝʥʠʡ ʫʩʣʦʚʠʡ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʣʠʩʪʴʝʚ. ʇʨʦʚʝʜʝʥʥʳʡ 

ʚʘʨʠʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʚʳʩʦʪʳ ʧʘʨʮʠʘʣʴʥʳʭ ʢʫʩʪʦʚ V. vitis-idaea ʠ 

ʧʣʦʱʘʜʠ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ (CV = 40-55%), ʥʝʩʢʦʣʴʢʦ ʫʞʝ ʦʥ ʜʣʷ ʜʣʠʥʳ ʠ 

ʰʠʨʠʥʳ ʣʠʩʪʘ (CV = 15-20%). ʆʪʥʦʩʠʪʝʣʴʥʳʤ ʧʦʩʪʦʷʥʩʪʚʦʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʜʣʠʥʘ ʧʦʙʝʛʘ ʪʝʢʫʱʝʛʦ ʛʦʜʘ (CV = 10%). ʆʪʤʝʯʝʥʦ, ʯʪʦ ʚ ʣʠʩʪʚʝʥʥʠʯʥʠʢʘʭ 

ʨʘʩʪʝʥʠʷ ʙʨʫʩʥʠʢʠ ʠʤʝʶʪ ʙʦʣʴʰʫʶ ʚʳʩʦʪʫ, ʯʝʤ ʚ ʩʦʩʥʢ̫ʘʭ. ʇʨʠ ɻʪʦʤ ʟʥʘʯʝʥʠʷ 

ʧʣʦʱʘʜʠ ʣʠʩʪʴʝʚ ʠ ʠʭ ʰʠʨʠʥʳ ʙʳʣʠ ʚʳʰʝ ʥʘ ʂʋ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʩʨʝʜʥʝʡ 

ʯʘʩʪʠ ʧʨʦʬʠʣʷ. ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʟʥʘʯʠʤʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʳʩʦʪʫ ʨʘʩʪʝʥʠʡ, ʰʠʨʠʥʫ 

ʠ ʧʣʦʱʘʜʴ ʣʠʩʪʴʝʚ ʦʢʘʟʳʚʘʶʪ ʚʣʘʞʥʦʩʪʴ, ʩʦʣʝʚʦʡ ʨʝʞʠʤ ʧʦʯʚʳ, ʘ ʪʘʢʞʝ 

ʦʩʚʝʱʝʥʥʦʩʪʴ (r = 0,49-0,76, ʨ < 0,05). ɼʣʠʥʘ ʣʠʩʪʴʝʚ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ 

ʦʪ ʩʦʣʝʚʦʛʦ ʨʝʞʠʤʘ ʧʦʯʚ ʠ ʦʩʚʝʱʝʥʥʦʩʪʠ (r = 0,58-0,63, ʨ < 0,05). ʅʘ ʛʨʘʜʠʝʥʪʝ 

ʚʦʟʨʘʩʪʘʶʱʝʛʦ ʫʚʣʘʞʥʝʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ, ʧʣʦʪʥʦʩʪʠ ʢʫʩʪʦʚ, ʥʦ ʧʨʠ ʵʪʦʤ ʨʘʟʤʝʨʳ ʣʠʩʪʦʚʳʭ 

ʧʣʘʩʪʠʥʦʢ ʫʤʝʥʴʰʘʶʪʩʷ. ɺʝʨʦʷʪʥʦ, ʥʘʙʣʶʜʘʝʤʳʡ ʧʨʠ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ 

ʨʘʩʪʝʥʠʡ ʜʝʬʠʮʠʪ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʝ ʦʛʨʘʥʠʯʠʚʘʝʪ ʨʦʩʪ ʣʠʩʪʦʚʦʡ 

ʧʣʘʩʪʠʥʢʠ.  
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ɺʘʨʴʠʨʦʚʘʥʠʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʪʝʥʠʡ V. vitis-idaea, ʘ 

ʪʘʢʞʝ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʠ ʧʣʦʪʥʦʩʪʠ ʢʫʩʪʦʚ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʟʘʧʘʩʝ 

ʥʘʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʳ ʚ ʎʇ. ɹʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʝ ʎʇ ʦʪʤʝʯʝʥʳ ʚ ʜʠʘʧʘʟʦʥʝ 

ʚʳʩʦʪ 900-1200 ʤ ʥ.ʫ.ʤ. (ʂʋ 6-8), ʛʜʝ ʤʘʩʩʘ ʣʠʩʪʴʝʚ ʙʳʣʘ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ, ʯʝʤ 

ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʨʦʬʠʣʷ (ʂʋ 1-3). ɺʳʷʚʣʝʥʳ ʩʚʷʟʠ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʟʥʘʯʠʤʦʩʪʠ 

ʤʝʞʜʫ ʟʘʧʘʩʦʤ ʥʘʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʳ V. vitis-idaea ʠ ʧʣʦʪʥʦʩʪʴʶ ʧʘʨʮʠʘʣʴʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ (r = 0,78, ʨ < 0,05); ʦʙʱʠʤ ʟʘʧʘʩʦʤ ʥʘʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʳ ʠ ʤʘʩʩʦʡ 

ʣʠʩʪʴʝʚ (r = 0,97, ʨ < 0,05), ʤʘʩʩʦʡ ʣʠʩʪʴʝʚ ʠ ʤʘʩʩʦʡ ʩʪʝʙʣʝʡ (r = -0,69, ʨ < 0,05).  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʚ ʨʘʤʢʘʭ ʛʦʩʟʘʜʘʥʠʷ ̄ 121030900138-8. 

 

ʇʈʀʄɽʏɸʅʀʗ 

ʄʝʪʦʜʳ ʠʟʫʯʝʥʠʷ ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚ. ʉʇʙ.: ʅʀʀʍʠʤʠʠ ʉʇʙɻʋ, 2002. 240 ʩ. 

ʎʝʥʦʧʦʧʫʣʷʮʠʠ ʨʘʩʪʝʥʠʡ (ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʠ ʩʪʨʫʢʪʫʨʘ). ʄ.: ʅʘʫʢʘ, 1976. 
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ʋɼʂ 550.47 

 

ɹʘʨʘʥʦʚʩʢʘʷ ʅ. ɺ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʊʦʤʩʢ, ʈʦʩʩʠʷ 

 

ʆɹ ɸʂʊʋɸʃʔʅʆʉʊʀ ʀɿʋʏɽʅʀʗ ʆʈɻɸʅʀɿʄɸ ʀ 

ʅɸɼʆʈɻɸʅʀɿʄɽʅʅʓʍ ʉʀʉʊɽʄ ɺ ʋʉʃʆɺʀʗʍ ʊɽʍʅʆɻɽʅʅʆʁ 

ʊʈɸʅʉʌʆʈʄɸʎʀʀ ɹʀʆʉʌɽʈʓ 

 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥ ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ ʠ ʧʨʠʚʝʜʝʥʳ ʩʦʙʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ 

ʦʙhʠʨʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʞʠʚʦʛʦ ʚʝʱʝʩʪʚʘ ʙʠʦʩʬʝʨʳ ʚ ʫʩʣʦʚʠʷʭ ʝʝ 

ʛʣʦʙʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ. ʆʪʤʝʯʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʠ 

ʧʦʷʚʣʝʥʠʝ ʩʧʝʮʠʬʠʯʥʳʭ ʤʠʢʨʦʤʠʥʝʨʘʣʴʥʳʭ ʬʦʨʤ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʝʮʠʬʠʢʠ ʣʦʢʘʣʴʥʦʡ ʵʢʦʣʦʛʦ ï ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʥʘ 

ʬʦʥʝ ʧʦʩʪʦʷʥʩʪʚʘ ʩʦʜʝʨʞʘʥʠʷ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʦʙʰʠʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ 

ʦʙʦʙʱʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ. ʉʜʝʣʘʥ ʚʳʚʦʜ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʤʝʥʳ ʧʦʜʭʦʜʦʚ ʢ 

ʨʘʩʩʤʦʪʨʝʥʠʶ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʞʠʚʦʪʥʳʭ ʠ 

ʯʝʣʦʚʝʢʘ ʩ ʧʝʨʝʭʦʜʦʤ ʥʘ ʘʥʘʣʠʟ ʤʝʪʘʣʣ ï ʦʨʛʘʥʠʯʝʩʢʠʭ ʬʦʨʤ ʩʦʝʜʠʥʝʥʠʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʭʠʤʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ, ʤʠʢʨʦʤʠʥʝʨʘʣʴʥʳʝ ʬʘʟʳ, ʞʠʚʳʝ 

ʦʨʛʘʥʠʟʤʳ, ʵʢʦʣʦʛʦ ï ʛʝʦʭʠʤʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ, ʧʘʪʦʣʦʛʠʠ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ, 

ʪʝʭʥʦʛʝʥʝʟ. 

Baranovskaya N. V. 
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Tomsk, Russia 

 



_________________________________ 

47 

THE RELEVANCE TO STUDY THE ORGANISM AND 

SUPRAORGANISMAL SYSTEMS UNDER BIOSPHERE TECHNOGENIC 

TRANSFORMATION  

 

The article provides the literature review and presents our own data on extensive 

research of the biosphere living matter under global changes condition. The change in 

elemental composition and the appearance of specific micromineral forms of chemical 

elements is observed. It depends on the local ecological and geochemical situation 

specifics against the constant background considering vast territories and generalizing 

indicators. It is important to change approaches to reveal the causes of animalôs and 

humanôs pathological conditions by application of metal-organic forms of compounds 

analysis. 

Key words: chemical elements, micromineral phases, livi ng organisms, ecological 
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ʉ ʨʘʟʚʠʪʠʝʤ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʚʦʟʨʘʩʪʘʝʪ ʩʪʝʧʝʥʴ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 

ʥʘʛʨʫʟʢʠ. ʇʨʠ ʵʪʦʤ ʤʘʩʰʪʘʙʳ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʪʦʢʩʠʯʝʩʢʠʭ 

ʚʳʙʨʦʩʦʚ ʠ ʦʪʭʦʜʦʚ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʠʭ 

ʜʣʠʪʝʣʴʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʜʦʩʪʠʛʣʠ ʪʘʢʠʭ ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ, ʯʪʦ ʨʝʯʴ ʤʦʞʝʪ 

ʠʜʪʠ ʦ çʭʨʦʥʠʯʝʩʢʦʡ ʙʠʦʛʝʦʧʣʘʥʝʪʘʨʥʦʡ ʧʘʪʦʣʦʛʠʠè (ʖ. ʇ. ɻʠʯʝʚ, 2000, ʩʪʨ. 

13). ʅʘʨʷʜʫ ʩ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʤʠ ʵʥʜʝʤʠʷʤʠ ʧʨʠʨʦʜʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʵʥʜʝʤʠʯʝʩʢʠʭ ʙʦʣʝʟʥʝʡ, ʷʚʣʷʶʱʠʭʩʷ 

ʨʝʘʢʮʠʝʡ ʥʘ ʘʥʦʤʘʣʴʥʳʡ ʩʦʩʪʘʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʠʟʤʝʥʝʥʥʦʡ ʪʝʭʥʦʛʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ (ʈʝʚʠʯ ʠ ʜʨ., 2003; ʉʢʘʣʴʥʳʡ, 2004; ɹʘʙʝʥʢʦ, 2001 ʠ 

ʜʨ.). ʅʘʠʙʦʣʝʝ ʧʦʣʥʦ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʧʨʠʯʠʥʦʡ ʤʥʦʛʠʭ ʙʦʣʝʟʥʝʡ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʵʥʜʝʤʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʠ ʩʨʝʜʦʡ ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ ʨʘʩʢʨʳʚʘʝʪ ʥʦʚʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʥʘʫʢʠ, ʧʦʣʫʯʠʚʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʣʘʛʦʜʘʨʷ ʪʨʫʜʘʤ ɺ. ʃ. 

ʉʫʩʣʠʢʦʚʘ ï ʛʝʦʭʠʤʠʯʝʩʢʘʷ ʵʢʦʣʦʛʠʷ ʙʦʣʝʟʥʝʡ (ʉʫʩʣʠʢʦʚ, 2000). ɺ ʐʚʝʮʠʠ ʚ 

2000-ʭ ʘʢʪʠʚʥʦ ʦʙʩʫʞʜʘʣʘʩʴ ʧʨʦʙʣʝʤʘ ʩʪʘʥʦʚʣʝʥʠʷ ʥʦʚʦʡ ʜʠʩʮʠʧʣʠʥʳ, ʧʦʜ 

ʥʘʟʚʘʥʠʝʤ çʄʝʜʠʮʠʥʩʢʘʷ ʛʝʦʣʦʛʠʷè, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʢʦʪʦʨʦʡ ʚʳʪʝʢʘʝʪ 

ʠʟ ʪʦʡ ʦʛʨʦʤʥʦʡ ʨʦʣʠ, ʢʦʪʦʨʫʶ ʠʛʨʘʝʪ ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʩʦʩʪʦʷʥʠʡ ʯʝʣʦʚʝʢʘ. ɺ ʨʘʤʢʘʭ ʵʪʦʡ ʥʦʚʦʡ ʥʘʫʯʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʨʝʘʣʠʟʦʚʘʥʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʥʘ ʧʨʝʜʤʝʪ ʚʣʠʷʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ 

ʥʘ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ (çUmveltmedizinéè, 1999; çEssentialéè, 2005; 

Selinus et.al., 2010). ʀʟʫʯʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ 

ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʩʪʳʢʝ ʨʘʟʣʠʯʥʳʭ ʥʘʫʯʥʳʭ ʠ ʦʪʨʘʩʣʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠʟʫʯʝʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʇʦʵʪʦʤʫ ʠʤʝʥʥʦ ʟʜʝʩʴ ʥʝʦʙʭʦʜʠʤʦ ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʝ 

ʤʝʞʜʫ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʬʠʣʷ ʠ ʫʚʷʟʢʘ ʨʘʟʣʠʯʥʳʭ ʧʦʥʷʪʠʡʥʳʭ ʙʘʟ 

(ʕʤʤʘʥʫʵʣʴ, 1982; ʉʘʝʪ ʠ ʜʨ., 1990; ɸʛʘʜʞʘʥʷʥ, 2006 ʠ ʜʨ.). ʗʨʢʠʤ ʧʨʠʤʝʨʦʤ 

ʷʚʣʷʝʪʩʷ ʤʦʥʦʛʨʘʬʠʷ ɻ. ʂ. ɹʘʨʘʰʢʦʚʘ çʄʝʜʠʮʠʥʩʢʘʷ ʙʠʦʥʝʦʨʛʘʥʠʢʘè (2011), ʚ 

ʢʦʪʦʨʦʡ ʧʨʝʜʩʪʘʚʣʝʥ ʤʘʪʝʨʠʘʣ ʠ ʧʦ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ, ʧʨʠʤʝʥʷʝʤʳʤ ʜʣʷ 

ʘʥʘʣʠʟʘ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʞʠʚʦʤ ʦʨʛʘʥʠʟʤʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʦʨʛʘʥʠʟʤʝ 

ʯʝʣʦʚʝʢʘ, ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʘʤʠʭ ʵʣʝʤʝʥʪʦʚ, ʠ ʧʦʩʣʝʜʩʪʚʠʝ ʜʠʩʙʘʣʘʥʩʘ 
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ʵʣʝʤʝʥʪʥʦʛʦ ʛʦʤʝʦʩʪʘʟʘ. ɸʚʪʦʨʦʤ ʷʨʢʦ ʧʦʢʘʟʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʤʝʥʳ 

ʧʘʨʘʜʠʛʤʳ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʝ ʠ ʨʘʩʩʤʦʪʨʝʥʠʷ ʨʦʣʠ ʥʝʦʨʛʘʥʠʯʝʩʢʦʡ 

ʢʦʤʧʦʥʝʥʪʳ ʚ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʟʥʘʝʪʩʷ, ʯʪʦ 

ʨʦʣʴ ʤʠʥʝʨʘʣʴʥʦʡ ʠ ʦʨʛʘʥʠʯʝʩʢʦʡ ʯʘʩʪʝʡ ʚ ʦʙʤʝʥʝ ʚʝʱʝʩʪʚ ʨʘʚʥʦʮʝʥʥʘ. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʩʦʩʪʦʷʪ ʠʟ 6 ʵʣʝʤʝʥʪʦʚ (H, C, O, N, S, P), 

ʦʙʨʘʟʫʶʱʠʭ ʦʢʦʣʦ 100 ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʭʠʤʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʤʦʣʝʢʫʣ. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʛʨʫʧʧʳ ʦʨʛʘʥʠʯʝʩʢʠʭ ʤʦʣʝʢʫʣ ʣʝʛʢʦ 

ʦʪʜʘʶʪ ʩʚʦʠ ʵʣʝʢʪʨʦʥʳ ʠʦʥʘʤ ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʤʝʪʘʣʣʦʚ, ʦʙʨʘʟʫʷ ʢʦʤʧʣʝʢʩʳ ʩ 

ʨʘʟʥʳʤʠ ʢʦʥʩʪʘʥʪʘʤʠ ʫʩʪʦʡʯʠʚʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʦʨʛʘʥʠʟʤʝ ʦʙʨʘʟʫʶʪʩʷ 

ʵʣʝʤʝʥʪʦʦʨʛʘʥʠʯʝʩʢʠʝ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ï ʦʧʪʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ (ʭʠʨʘʣʴʥʳʝ) 

ʤʦʣʝʢʫʣʳ, ʦʙʨʘʟʫʶʱʠʝ ʭʝʣʘʪʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʩ ʤʝʪʘʣʣʘʤʠ ʠ ʚ ʥʦʨʤʝ 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʚ ʦʨʛʘʥʠʟʤʘʭ ʤʝʪʘʣʣ ï ʣʠʛʘʥʜʥʳʡ ʛʦʤʝʦʩʪʘʟ (ʄʃɻ) 

(ɹʘʨʘʰʢʦʚ, 2011). ɺ ʫʩʣʦʚʠʷʭ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʙʠʦʩʬʝʨʳ ʚ 

ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʝ ʮʠʢʣʳ ʤʦʛʫʪ ʚʩʪʨʘʠʚʘʪʴʩʷ ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ 

ʢʘʨʜʠʥʘʣʴʥʦ ʠʟʤʝʥʷʪʴ ʄʃɻ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʚʳʟʳʚʘʷ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ 

ʩʦʩʪʦʷʥʠʷ, ʣʝʯʝʥʠʝ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʤʘʣʦʵʬʬʝʢʪʠʚʥʳʤ.  ɺ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ 

ʧʦʷʚʣʷʶʪʩʷ ʭʠʤʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ, ʨʘʥʝʝ ʦʪʩʫʪʩʪʚʦʚʘʚʰʠʝ (Pu, Am ʠ ʜʨ.), 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʠ ʩʪʝʧʝʥʴ ʨʘʩʩʝʷʥʥʦʩʪʠ ʵʣʝʤʝʥʪʦʚ. ɺ ʩʚʷʟʠ ʩ 

ʠʟʫʯʝʥʠʝʤ ʩʪʝʧʝʥʠ ʚʦʟʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʥʘ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ, ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʞʠʚʦʛʦ ʦʨʛʘʥʠʟʤʘ ʠ ʝʛʦ ʭʠʤʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ ʠʥʪʝʥʩʠʚʥʦ ʚʣʠʷʶʪ ʧʨʦʮʝʩʩʳ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ (ʪʝʭʥʦʛʝʥʥʦʛʦ) ʭʘʨʘʢʪʝʨʘ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ (ʇʣʝʭʘʥʦʚ, 1996 ʠ ʜʨ.), ʨʘʜʠʦʘʢʪʠʚʥʳʝ 

ʠ ʭʠʤʠʯʝʩʢʠʝ ʢʦʤʧʦʥʝʥʪʳ (ʂʨʠʚʦʣʫʮʢʠʡ, 1984; ʈʠʭʚʘʥʦʚ, 1997, 2009, 2017 ʠ 

ʜʨ.). ɸʥʪʨʦʧʦʛʝʥʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ɺ. ʉ. ɹʝʟʝʣʷ (2006) ï 

ʚʳʟʚʘʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʘʷ ʤʦʜʠʬʠʢʘʮʠʷ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʠʤʝʶʱʘʷ ʩʚʦʠʤ ʩʣʝʜʩʪʚʠʝʤ ʠʟʤʝʥʝʥʠʝ 

ʩʣʦʞʠʚʰʠʭʩʷ ʧʦʪʦʢʦʚ ʚʝʱʝʩʪʚʘ, ʵʥʝʨʛʠʠ, ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ ʠ 

ʧʨʦʷʚʣʷʶʱʘʷʩʷ ʚ ʠʟʤʝʥʝʥʠʠ ʩʦʩʪʦʷʥʠʷ ʙʠʦʪʳ. ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ ʢʥʠʛʠ 

çʕʢʦʛʝʦʭʠʤʠʷ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠè ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʛʨʦʟʷʪ ʥʝ ʪʦʣʴʢʦ 

ʥʝʦʙʨʘʪʠʤʳʤʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤʠ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʞʠʟʥʝʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʩʠʩʪʝʤ ʠ ʜʘʞʝ ʧʦʣʥʳʤ ʠʭ ʨʘʟʨʫʰʝʥʠʝʤ, ʥʦ ʠ 

ʧʦʨʦʞʜʝʥʠʝʤ ʥʦʚʳʭ, ʥʝʠʟʚʝʩʪʥʳʭ ʜʦʩʝʣʝ ʧʨʦʮʝʩʩʦʚ, ʚʨʘʞʜʝʙʥʳʭ ʩʦʚʨʝʤʝʥʥʳʤ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʩʦʦʙʱʝʩʪʚʘʤ (çʕʢʦʛʝʦʭʠʤʠʷéè, 1996). ɺ ʩʦʚʨʝʤʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʜʘʚʣʝʥʠʝʤ, 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʣʦʞʠʪʴ ʚʩʝ ʫʩʠʣʠʷ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʞʠʟʥʠ ʥʘ ɿʝʤʣʝ. ɼʣʷ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʚʝʩʪʠ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʠʤʝʶʱʝʛʦʩʷ ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʬʦʥʘ ʠ 

ʝʛʦ ʠʟʤʝʥʝʥʠʷ, ʫʩʪʘʥʦʚʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʩʨʝʜʳ ʥʘ 

ʙʠʦʪʫ, ʚʳʷʩʥʠʪʴ ʬʦʥʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʧʨʠ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʳ ʘʜʘʧʪʘʮʠʦʥʥʳʝ 

ʧʨʦʮʝʩʩʳ ʚ ʦʨʛʘʥʠʟʤʝ ʠ ʥʘʜʦʨʛʘʥʠʟʤʝʥʥʳʭ ʩʠʩʪʝʤʘʭ, ʫʩʪʘʥʦʚʠʪʴ ʠʥʜʠʢʘʪʦʨʳ 

ʥʝʙʣʘʛʦʧʦʣʫʯʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʯʝʣʦʚʝʢʘ. ɺ ʵʪʦʤ ʧʣʘʥʝ ʧʨʦʚʝʜʝʥʠʝ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʧʦ ʠʟʫʯʝʥʠʶ ʜʠʘʧʘʟʦʥʦʚ ʢʦʣʝʙʘʥʠʡ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ 

ʚ ʩʦʩʪʘʚʝ ʚʦʣʦʩ ʥʘʩʝʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʟʥʘʯʠʤʦʡ ʨʘʙʦʪʦʡ (çʕʣʝʤʝʥʪʥʳʡ 

ʩʪʘʪʫʩ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠè, 2010).  
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ʄʘʩʰʪʘʙʳ ʠʟʤʝʥʝʥʠʷ ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʙʠʦʩʬʝʨʳ ʢʦʣʦʩʩʘʣʴʥʳ. ʆʥʠ 

ʦʙʫʩʣʦʚʣʝʥʳ ʤʥʦʞʝʩʪʚʦʤ ʬʘʢʪʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘʨʘʩʪʘʶʱʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 

ʠʟʚʣʝʯʝʥʠʷ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʠ ʩʪʨʝʤʠʪʝʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʧʨʦʛʨʝʩʩʘ.  ʀʥʪʝʥʩʠʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʥʘ ʛʣʦʙʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʷʚʣʷʶʪʩʷ ʭʘʨʘʢʪʝʨʥʳʤʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʜʣʷ ʚʩʝʭ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ. ʆʥʠ ʧʨʦʚʦʜʷʪʩʷ ʚ ʨʘʤʢʘʭ ʩʧʝʮʠʘʣʴʥʳʭ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʘ ʪʘʢʞʝ ʚ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʧʨʦʛʨʘʤʤʘʭ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ (çɻʣʦʙʘʣʴʥʳʝéè, 2001 ʠ ʜʨ.). ʉʪʘʣʦ 

ʦʯʝʚʠʜʥʳʤ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʫʯʝʥʠʷ ʠ ʧʦʥʠʤʘʥʠʷ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʜʣʷ ʮʝʣʝʡ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʠʭ ʥʝʛʘʪʠʚʥʳʭ ʚʣʠʷʥʠʡ ʜʣʷ ʯʝʣʦʚʝʯʝʩʪʚʘ ʚ 

ʮʝʣʦʤ. ʈʷʜ ʘʚʪʦʨʦʚ, ʠʟʫʯʘʶʱʠʭ ʛʣʦʙʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ 

ʙʠʦʩʬʝʨʝ, ʦʪʤʝʯʘʶʪ, ʯʪʦ ʨʝʘʢʮʠʠ ʞʠʚʳʭ ʩʠʩʪʝʤ ʥʝ ʚʩʝʛʜʘ ʷʚʣʷʶʪʩʷ 

ʧʨʷʤʦʣʠʥʝʡʥʳʤʠ ʠ ʧʨʝʜʩʢʘʟʫʝʤʳʤʠ. ʊʘʢ, ʠʟʫʯʝʥʠʝ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ 

ʛʣʦʙʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ (ɼʦʙʨʝʮʦʚ, ʏʫʤʘʢʦʚ, 2001) ʧʦʟʚʦʣʠʣʦ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ 

ʙʠʦʪʠʯʝʩʢʠʝ ʢʦʤʧʦʥʝʥʪʳ ʙʠʦʩʬʝʨʳ çéʙʣʘʛʦʜʘʨʷ ʩʚʦʡʩʪʚʝʥʥʦʤʫ ʠʤ 

ʛʦʤʝʦʩʪʘʟʠʩʫ, ʧʦʚʝʜʝʥʯʝʩʢʦʡ ʠ ʵʚʦʣʶʮʠʦʥʥʦʡ ʛʠʙʢʦʩʪʠ, ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʩʦʟʜʘʚʘʝʤʳʭ ʠʤʠ ʵʢʦʩʠʩʪʝʤ, ʨʝʘʛʠʨʦʚʘʣʠ ʥʘ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʥʝ ʩʪʦʣʴ 

ʦʜʥʦʟʥʘʯʥʦ ʠ ʧʨʝʜʩʢʘʟʫʝʤʦ, ʢʘʢ ʢʦʩʥʳʝ ʵʣʝʤʝʥʪʳè (ʩʪʨ. 21). ʕʪʦ ʩʚʦʡʩʪʚʦ 

ʞʠʚʦʛʦ ï ʨʝʘʛʠʨʦʚʘʪʴ ʥʝʦʜʥʦʟʥʘʯʥʦ, ʠʩʭʦʜʷ ʠʟ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ 

ʦʨʛʘʥʠʟʤʦʚ, ʚʳʨʘʙʘʪʳʚʘʝʤʳʭ ʚ ʭʦʜʝ ʵʚʦʣʶʮʠʠ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʢ ʫʩʣʦʚʠʷʤ 

ʦʙʠʪʘʥʠʷ, ʧʨʦʷʚʣʷʝʪʩʷ ʠ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ 

ʦʪʜʝʣʴʥʳʭ ʦʨʛʘʥʠʟʤʦʚ. ʊʘʢ, ʍʦʧʢʠʥ ʠ ʄʘʨʪʠʥ (Hopkin, Martin, 1983) ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʭʠʱʥʳʝ ʤʥʦʛʦʥʦʞʢʠ (Chilopoda), ʦʪʣʦʚʣʝʥʥʳʝ ʥʘ ʤʝʩʪʘʭ ʩ ʧʦʚʳʰʝʥʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʮʠʥʢʘ, ʢʘʜʤʠʷ, ʩʚʠʥʮʘ, ʤʝʜʠ, ʧʦʢʘʟʳʚʘʶʪ ʙʦʣʴʰʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʢ ʧʨʦʚʦʢʘʮʠʦʥʥʦʤʫ ʜʝʡʩʪʚʠʶ ʪʦʢʩʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʞʠʚʦʪʥʳʤʠ ʬʦʥʦʚʳʭ ʫʯʘʩʪʢʦʚ (ɹʝʟʝʣʴ, ʇʘʥʠʥ, 2008). ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ 

ʜʨʫʛʠʭ ʧʨʠʤʝʨʦʚ (ɾʫʡʢʦʚʘ, 2022 ʠ ʜʨ.). ʅʝʦʜʥʦʟʥʘʯʥʳʡ ʭʘʨʘʢʪʝʨ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʤʦʞʝʪ ʦʙʲʷʩʥʷʪʩʷ ʢʘʢ ʩʚʦʡʩʪʚʘʤʠ ʩʘʤʦʛʦ ʦʨʛʘʥʠʟʤʘ, ʪʘʢ ʠ 

ʩʧʝʮʠʬʠʢʦʡ ʬʘʢʪʦʨʦʚ, ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʪʦʨʳʤ ʦʥʘ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ. ɺ ʨʘʙʦʪʝ 

ɺ. ʅ. ʇʦʟʦʣʦʪʠʥʦʡ ʩ ʩʦʘʚʪʦʨʘʤʠ (2009), ʚ ʯʘʩʪʥʦʩʪʠ, ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʭʨʦʥʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʨʘʜʠʘʮʠʠ ʧʨʦʷʚʣʷʶʪʩʷ ʚ 

ʧʦʩʣʝʜʫʶʱʠʭ ʧʦʢʦʣʝʥʠʷʭ ʜʘʞʝ ʧʦʩʣʝ ʩʥʷʪʠʷ ʵʪʦʛʦ ʩʪʨʝʩʩʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʥʝ ʦʩʪʘʚʣʷʶʪ ʪʷʞʝʣʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʧʦʪʦʤʩʪʚʫ. ʂʨʦʤʝ ʪʦʛʦ, 

ʨʝʘʢʮʠʷ ʞʠʚʳʭ ʩʠʩʪʝʤ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ ʠʭ ʦʨʛʘʥʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʃ. ʇ. 

ɹʨʘʛʠʥʩʢʠʡ (1984) ʚʧʦʣʥʝ ʦʙʦʩʥʦʚʘʥʥʦ ʦʪʤʝʯʘʝʪ, ʯʪʦ çéʝʩʣʠ ʜʣʷ ʦʪʜʝʣʴʥʦʛʦ 

ʠʥʜʠʚʠʜʫʫʤʘ ʩʤʝʨʪʴ ʦʟʥʘʯʘʝʪ ʩʪʨʘʰʥʝʡʰʝʝ ʠ ʧʦʩʣʝʜʥʝʝ ʧʦʨʘʞʝʥʠʝ ʚ ʙʦʨʴʙʝ ʟʘ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ, ʪʦ ʜʣʷ ʧʦʧʫʣʷʮʠʠ ʤʘʩʩʦʚʘʷ ʩʤʝʨʪʥʦʩʪʴ ï ʚʩʝʛʦ ʣʠʰʴ ʦʪʩʝʚ 

ʤʝʥʝʝ ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʭ ʦʩʦʙʝʡ ʠ ʥʝʢʦʪʦʨʘʷ ʨʝʦʨʛʘʥʠʟʘʮʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʝʝ ʩʦʭʨʘʥʥʦʩʪʴè (ɹʝʟʝʣʴ, 2006, ʩʪʨ. 23). ɽʩʣʠ 

ʛʦʚʦʨʠʪʴ ʦ ʢʣʝʪʦʯʥʦ-ʪʢʘʥʝʚʦʤ ʫʨʦʚʥʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʪʦ ʦʪʜʝʣʴʥʘʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʟʨʝʣʘʷ ʢʣʝʪʢʘ ʜʘʞʝ ʧʦʩʣʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʠʭ ʜʦʟ ʪʦʢʩʠʢʘʥʪʘ 

ʞʠʚʝʪ ʠ ʚʳʧʦʣʥʷʝʪ ʩʚʦʠ ʬʫʥʢʮʠʠ. ʂʩʪʘʪʠ, ʝʱʝ ʚ 1964 ʛʦʜʫ ʅ. ɺ. ʊʠʤʦʬʝʝʚ-

ʈʝʩʦʚʩʢʠʡ ʧʨʝʜʧʦʣʘʛʘʣ, ʯʪʦ ʢʣʶʯ ʢ ʧʦʥʠʤʘʥʠʶ ʧʨʦʮʝʩʩʦʚ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ 

ʢʣʝʪʦʢ ʧʨʠ ʦʥʪʦʛʝʥʝʟʝ ʣʝʞʠʪ ʚ ʠʟʫʯʝʥʠʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. 
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ʆʜʥʘʢʦ, ʢʦʛʜʘ ʨʝʯʴ ʠʜʝʪ ʦ ʚʳʞʠʚʘʝʤʦʩʪʠ ʯʝʣʦʚʝʯʝʩʪʚʘ ʠ ʚ ʢʦʥʢʨʝʪʥʦʤ 

ʩʣʫʯʘʝ ï ʦ ʞʠʟʥʠ ʠ ʩʤʝʨʪʠ ʦʪʜʝʣʴʥʦʛʦ ʯʝʣʦʚʝʢʘ, ʤʳ ʥʝ ʤʦʞʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʧʨʦʙʣʝʤʫ ʦʪʨʝʰʝʥʥʦ ʠ ʚ ʦʙʱʝʤ. ʂʘʢ ʙʳ ʥʠ ʢʨʠʪʠʢʦʚʘʣʩʷ ʘʥʪʨʦʧʦʮʝʥʪʨʠʩʪʢʠʡ 

ʧʦʜʭʦʜ, ʦʜʥʘʢʦ ʜʣʷ ʥʘʩ ʚʘʞʥʦ ʩʦʭʨʘʥʝʥʠʝ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ. ʅʘʩʢʦʣʴʢʦ ʩʠʣʴʥʳ ʠʟʤʝʥʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʙʠʦʩʬʝʨʝ, ʠ ʢʘʢ ʵʪʦ 

ʦʪʨʘʟʠʪʩʷ ʥʘ ʩʦʩʪʦʷʥʠʠ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ï ʵʪʦ ʘʢʪʫʘʣʴʥʝʡʰʠʝ ʚʦʧʨʦʩʳ, ʧʝʨʝʜ 

ʢʦʪʦʨʳʤʠ ʩʪʦʠʪ ʯʝʣʦʚʝʯʝʩʪʚʦ. ʂ ʩʦʞʘʣʝʥʠʶ, ʤʳ ʥʝ ʠʤʝʝʤ ʜʦʩʪʘʪʦʯʥʳʭ ʜʘʥʥʳʭ, 

ʯʪʦʙʳ ʦʮʝʥʠʪʴ ʩʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, 

ʭʦʪʷ ʵʪʫ ʟʘʜʘʯʫ ʩʪʘʚʠʣ ɺ. ʀ. ɺʝʨʥʘʜʩʢʠʡ ʝʱʝ ʥʘ ʟʘʨʝ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ. ʆʥ 

ʧʠʩʘʣ: çɻʣʘʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʧʦʣʥʦʛʦ ʵʣʝʤʝʥʪʘʨʥʦʛʦ 

ʘʥʘʣʠʟʘ ʞʠʚʦʛʦ ʚʝʱʝʩʪʚʘé ʄʳ ʥʝ ʠʤʝʝʤ ʠʭ ʜʘʞʝ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʪʘʢʦʛʦ 

ʦʨʛʘʥʠʟʤʘ, ʢʘʢʠʤ ʷʚʣʷʝʪʩʷ ʯʝʣʦʚʝʢ, ʦʨʛʘʥʠʟʤ ʢʦʪʦʨʦʛʦ ʠʟʫʯʘʝʪʩʷ ʫʞʝ ʮʝʣʳʝ 

ʩʪʦʣʝʪʠʷéè (ɺʝʨʥʘʜʩʢʠʡ, 1960). ʀʤʝʥʥʦ ʥʘ ʨʝʰʝʥʠʝ ʵʪʦʡ ʟʘʜʘʯʠ ʥʘʧʨʘʚʣʝʥʳ 

ʥʘʰʠ ʫʩʠʣʠʷ. ʉ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʤʳ ʧʨʦʚʦʜʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʦʧʨʝʜʝʣʠʪʴ 

ʩʦʜʝʨʞʘʥʠʝ ʙʦʣʝʝ 60 ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, 

ʚʢʣʶʯʘʷ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. ɸʥʘʣʠʟ ʜʦʩʪʫʧʥʳʭ ʥʘʤ ʦʙʦʙʱʝʥʠʡ ʠ ʩʚʦʜʦʢ, ʘ 

ʪʘʢ ʞʝ ʥʘʰʠ ʩʦʙʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʣʫʯʝʥʥʳʝ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʤʣʝʢʦʧʠʪʘʶʱʠʭ 

(ʨʘʩʪʠʪʝʣʴʥʦʷʜʥʳʝ ʠ ʚʩʝʷʜʥʳʝ), ʘ ʪʘʢ ʞʝ ʜʣʷ ʟʦʣʴʥʦʛʦ ʦʩʪʘʪʢʘ ʯʝʣʦʚʝʢʘ ʠ ʜʣʷ 

ʝʛʦ ʦʪʜʝʣʴʥʳʭ ʪʢʘʥʝʡ ʠ ʦʨʛʘʥʦʚ, ʧʦʟʚʦʣʷʶʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʧʦ ï ʚʠʜʠʤʦʤʫ, 

ʜʣ̫ ʙʦʣʝʝ ʚʳʩʦʢʦʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʭʘʨʘʢʪʝʨʥʘ 

ʚʦʟʨʘʩʪʘʶʱʘʷ ʧʦ ʤʝʨʝ ʵʚʦʣʶʮʠʠ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʩʦʩʪʘʚʘ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ ʦʪ 

ʩʦʩʪʘʚʘ ʦʢʨʫʞʘʶʱʠʭ ʧʨʠʨʦʜʥʳʭ ʩʨʝʜ (çʏʝʣʦʚʝʢéè, 1977; ʕʤʩʣʠ, 1993; 

ɽʨʰʦʚ, 2003; ɽʨʤʘʢʦʚ, 2003, 2008; ɸʣʝʢʩʝʝʥʢʦ, 2000, 2006; Bowen, 1979; 

Lindh, 2005; ʂʠʩʪ, 1987; Kabata ï Pendias, 2007; ɹʘʨʘʥʦʚʩʢʘʷ ʠ ʜʨ., 2015). ʇʦ-

ʚʠʜʠʤʦʤʫ, ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ ʚʳʨʘʙʦʪʘʣʠ ʵʬʬʝʢʪʠʚʥʳʝ ʩʧʦʩʦʙʳ 

ʢʦʤʧʝʥʩʘʮʠʠ ʠʟʙʳʪʦʯʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ. 

ʉʪʘʙʠʣʴʥʦʩʪʴ ʩʦʩʪʘʚʘ ʤʳ ʥʘʙʣʶʜʘʝʤ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʚʳʙʦʨʦʢ, ʩʜʝʣʘʥʥʳʭ ʧʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʠʤ ʪʝʨʨʠʪʦʨʠʷʤ ʠ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʤʝʜʠʘʥʥʳʭ ʠ ʩʨʝʜʥʠʭ 

ʟʥʘʯʝʥʠʡ. ʇʨʠ ʵʪʦʤ, ʥʘʤʠ ʦʪʤʝʯʝʥ ʚʝʩʴʤʘ ʩʫʱʝʩʪʚʝʥʥʳʡ ʜʠʘʧʘʟʦʥ ʢʦʣʝʙʘʥʠʡ 

ʩʦʜʝʨʞʘʥʠʡ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 

ʘʥʦʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʥʘ ʣʦʢʘʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ 

ʧʦʛʣʦʱʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚ ʵʣʝʤʝʥʪʦʚ, ʚʳʟʚʘʥʥʦʝ ʧʨʠʨʦʜʥʦ-

ʪʝʭʥʦʛʝʥʥʳʤʠ ʛʝʦʭʠʤʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʩʦʩʪʘʚʝ 

ʞʠʚʦʛʦ ʚʝʱʝʩʪʚʘ ʜʦʚʦʣʴʥʦ ʦʪʯʝʪʣʠʚʦ ʧʨʦʷʚʣʷʶʪʩʷ ʢʘʢ ʛʣʦʙʘʣʴʥʳʝ, ʪʘʢ 

ʨʝʛʠʦʥʘʣʴʥʳʝ ʠ ʤʝʩʪʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʦʪʨʘʞʘʶʱʠʝ ʩʧʝʮʠʬʠʢʫ 

ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʬʦʥʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʥʦʤʘʣʴʥʦ ʚʳʩʦʢʠʭ (Panichev et al., 2023). 

ɼʣʷ ʪʘʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʭʘʨʘʢʪʝʨʥʳʤ ʷʚʣʷʝʪʩʷ ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʩʧʝʮʠʬʠʯʥʳʭ 

ʤʠʢʨʦʤʠʥʝʨʘʣʴʥʳʭ ʬʘʟ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʪʢʘʥʷʭ (ʀʣʴʝʥʦʢ ʠ ʜʨ., 

2023). ʅʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʬʘʢʪʦʨ ʥʘʣʠʯʠʷ ʣʦʢʘʣʴʥʳʭ ʛʝʦʭʠʤʠʯʝʩʢʠʭ 

ʘʥʦʤʘʣʠʡ ʢʘʢ ʧʨʠʨʦʜʥʦʛʦ, ʪʘʢ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʬʦʨʤʠʨʫʝʪ 

ʩʧʝʮʠʬʠʢʫ ʥʝ ʪʦʣʴʢʦ ʥʦʨʤʘʣʴʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ, 

ʥʦ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠ ʠʟʤʝʥʝʥʥʳʭ (Denisova et al., 2020). ɺʦʧʨʦʩ ʦ ʧʨʠʯʠʥʦ-

ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʷʭ ʚ ʜʘʥʥʳʭ ʦʪʢʣʦʥʝʥʠʷʭ ʦʪ ʥʦʨʤʳ ʦʩʪʘʝʪʩʷ ʚʝʩʴʤʘ 
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ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʠ ʟʘʚʠʩʠʪ ʢʘʢ ʦʪ ʩʧʝʮʠʬʠʢʠ ʩʠʪʫʘʮʠʠ, ʩʧʝʮʠʬʠʢʠ ʧʨʦʮʝʩʩʘ, 

ʪʘʢ ʠ ʦʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ. 

ɺ ʮʝʣʦʤ, ʠʟʫʯʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʦʩʪʫʧʣʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ 

ʠʟ ʚʥʝʰʥʠʭ ʩʨʝʜ ʚ ʞʠʚʳʝ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʧʨʠʯʠʥʳ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʤʠʢʨʦʵʣʝʤʝʥʪʦʟʦʚ, ʚʳʷʚʠʪʴ ʚʦʟʤʦʞʥʳʝ ʫʩʣʦʚʠʷ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ 

ʚʦʟʨʘʩʪʘʶʱʝʛʦ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʪʝʭʥʦʛʝʥʥʦʡ ʧʨʠʨʦʜʳ. ʇʦʵʪʦʤʫ ʘʩʧʝʢʪʳ 

ʠʟʫʯʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʙʠʦʪʠʯʝʩʢʠʭ ʠ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚʩʝʛʜʘ 

ʙʫʜʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʥʘʫʯʥʳʡ ʠʥʪʝʨʝʩ. 
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ɹʦʛʜʘʥʦʚ ɻ. ɸ.1, ɹʝʢʤʘʥʩʫʨʦʚ ʄ. ɺ.2 
1ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʟʘʧʦʚʝʜʥʠʢ çɹʦʣʴʰʘʷ ʂʦʢʰʘʛʘè 

2ʄʘʨʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʁʦʰʢʘʨ-ʆʣʘ, ʈʦʩʩʠʷ 

 

ɸʉʊʈɸɻɸʃ ʉɽʈʇʆɺʀɼʅʓʁ ʅɸ ʉɽɺɽʈʅʆʄ ʇʈɽɼɽʃɽ ɸʈɽɸʃɸ 

 

ʇʨʠʚʝʜʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʧʨʦʠʟʨʘʩʪʘʥʠʠ Astragalus falcatus Lam. ʚ ʈʝʩʧʫʙʣʠʢʝ 

ʄʘʨʠʡ ʕʣ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ, ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʠ 

ʬʠʪʦʠʥʜʠʢʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʫʩʣʦʚʠʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʠ 

ʣʠʤʠʪʠʨʫʶʱʠʝ ʬʘʢʪʦʨʳ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʵʪʦʛʦ 

ʣʝʩʦʩʪʝʧʥʦʛʦ ʚʠʜʘ ʚ ʧʦʜʟʦʥʝ ʭʚʦʡʥʦ- ʠhʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʩʪʨʘʛʘʣ ʩʝʨʧʦʚʠʜʥʳʡ, ʧʨʝʜʝʣ ʘʨʝʘʣʘ, ʨʝʜʢʠʡ ʚʠʜ, 

ʣʠʤʠʪʠʨʫʶʱʠʝ ʬʘʢʪʦʨʳ, ʦʩʪʝʧʥʝʥʥʳʝ ʩʢʣʦʥʳ. 

 

Bogdanov G. A.1, Bekmansurov M. V.2 
1State Nature Reserve çBolshaya Kokshagaè 

2Mari State University 

Yoshkar-Ola, Russia 

 

ASTRAGALUS FALCATUS  AT THE NORTHERN LIMIT OF ITS 

DISTRIBUTION AREA  

 

Information is provided on the growth of Astragalus falcatus in the Republic of 

Mari El. Using geobotanical, population and phytoindication methods, the growing 

conditions and factors limiting the distribution of this forest-steppe species in the 

subzone of coniferous-deciduous forests were characterized. 
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ɸʩʪʨʘʛʘʣ ʩʝʨʧʦʚʠʜʥʳʡ Astragalus falcatus Lam. ï ʤʥʦʛʦʣʝʪʥʝʝ ʪʨʘʚʷʥʠʩʪʦʝ 

ʨʘʩʪʝʥʠʝ ʩʝʤʝʡʩʪʚʘ Fabaceae, ʣʝʩʦʩʪʝʧʥʦʡ ʚʠʜ, ʚʥʝʩʝʥʥʳʡ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ 

ʈʝʩʧʫʙʣʠʢʠ ʄʘʨʠʡ ʕʣ (2023) ʩʦ ʩʪʘʪʫʩʦʤ ʨʝʜʢʠʡ. ʎʝʥʦʧʦʧʫʣʷʮʠʠ (ʎʇ) ʚʠʜʘ 

ʦʙʥʘʨʫʞʝʥʳ ʪʦʣʴʢʦ ʥʘ ʚʦʩʪʦʢʝ ʨʝʩʧʫʙʣʠʢʠ, ʚ ʄʘʨʠ-ʊʫʨʝʢʩʢʦʤ ʨʘʡʦʥʝ ʚ ʩʦʩʪʘʚʝ 

ʨʘʟʥʦʪʨʘʚʥʳʭ ʣʫʛʦʚ ʠ ʦʧʫʰʝʯʥʳʭ ʬʠʪʦʮʝʥʦʟʦʚ ʥʘ ʧʝʩʯʘʥʦ-ʠʟʚʝʩʪʥʷʢʦʚʳʭ 

ʦʩʳʧʷʭ ʧʦ ʦʩʪʝʧʥʝʥʥʳʤ ʩʢʣʦʥʘʤ ʦʩʪʘʥʮʝʚʳʭ ʚʦʟʚʳʰʝʥʥʦʩʪʝʡ. ʆʜʥʦ ʠʟ 

ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʙʳʣʦ ʦʧʠʩʘʥʦ ʃ. ʅ. ɺʘʩʠʣʴʝʚʦʡ ʚ 1933 ʛ. (ɺʘʩʠʣʴʝʚʘ, ɸʙʨʘʤʦʚ, 

1981). ɺ ʜʘʣʴʥʝʡʰʝʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 75 ʣʝʪ A. falcatus ʥʝ ʚʩʪʨʝʯʘʣʩʷ ʠ ʚʦ ʬʣʦʨʝ 

ʨʝʩʧʫʙʣʠʢʠ ʠʤʝʣ ʩʪʘʪʫʩ çʚʦʟʤʦʞʥʦ ʠʩʯʝʟʥʫʚʰʠʡè. ɽʱʝ 2 ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʙʳʣʠ 

ʦʙʥʘʨʫʞʝʥʳ ʚ 2008 ʠ 2022 ʛʛ.  

ɼʘʣʝʝ ʧʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʦʜʥʦʡ ʠʟ ʎʇ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʛʨʘʥʠʮʝ ʩ 

ʈʝʩʧʫʙʣʠʢʦʡ ʊʘʪʘʨʩʪʘʥ ʨʷʜʦʤ ʩ ʪʨʘʩʩʦʡ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʥʝʬʪʝʧʨʦʚʦʜʘ 
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ʍʦʣʤʦʛʦʨʳ ï ʂʣʠʥ ʥʘ ʢʨʫʪʦʤ, ʤʝʩʪʘʤʠ ʦʩʳʧʘʶʱʝʤʩʷ ʩʢʣʦʥʝ ʚʦʟʚʳʰʝʥʥʦʩʪʠ 

ʢʨʫʪʠʟʥʦʡ 25-35%. ɺʝʨʭʥʶʶ ʯʘʩʪʴ ʩʢʣʦʥʘ ʟʘʥʠʤʘʝʪ ʨʝʜʢʦʣʝʩʴʝ, ʥʠʞʝ ʝʛʦ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʢʫʨʪʠʥʳ ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʚʳʩʦʪʘ ʠ ʜʠʘʤʝʪʨ 

ʢʦʪʦʨʳʭ ʜʦʩʪʠʛʘʝʪ 4 ʤ. ɺ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʩʢʣʦʥʘ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʩʤʦʣʸʚʢʦʚʦ-

ʣ ʮʁʝʨʥʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʳʡ ʬʠʪʦʮʝʥʦʟ c ʫʯʘʩʪʠʝʤ ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʠ ʰʠʧʦʚʥʠʢʘ 

ʣʫʛʦʚʦʛʦ. ʇʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʩʦʩʪʘʚʣʷʝʪ 10%, 

ʪʨʘʚʷʥʠʩʪʦʛʦ ʷʨʫʩʘ ï 55%, ʧʦʯʚʝʥʥʳʝ ʦʙʥʘʞʝʥʠʷ ʟʘʥʠʤʘʶʪ ʜʦ 10%. ʀʤʝʝʪʩʷ 

ʤʦʭʦʚʳʡ ʧʦʢʨʦʚ (ʜʦ 35%), ʚ ʢʦʪʦʨʦʤ ʧʨʝʦʙʣʘʜʘʝʪ ʤʦʭ ʘʙʠʝʪʠʥʝʣʣʘ ʝʣʝʦʙʨʘʟʥʘʷ. 

ɿʜʝʩʴ ʞʝ ʚʩʪʨʝʯʘʶʪʩʷ ʢʦʣʦʥʠʠ ʥʦʩʪʦʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ.  

ʏʠʩʣʦ ʚʠʜʦʚ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ï 34. ɸʩʪʨʘʛʘʣ ʩʝʨʧʦʚʠʜʥʳʡ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʠʤ ʩʨʝʜʥʠʤ ʦʙʠʣʠʝʤ (1 ï ʧʦ ʰʢʘʣʝ ɹʨʘʫʥ-

ɹʣʘʥʢʝ). ɿʜʝʩʴ ʞʝ, ʥʦ ʩ ʤʝʥʴʰʠʤ ʦʙʠʣʠʝʤ ʧʨʦʠʟʨʘʩʪʘʝʪ ʝʱʝ 1 ʚʠʜ, ʚʢʣʶʯʝʥʥʳʡ 

ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʄʘʨʠʡ ʕʣ ï Oxytropis pilosa (L.) DC 

 

ʊʘʙʣʠʮʘ 

ʉʦʩʪʘʚ ʬʠʪʦʮʝʥʦʟʘ ʩ ʫʯʘʩʪʠʝʤ ʘʩʪʨʘʛʘʣʘ ʩʝʨʧʦʚʠʜʥʦʛʦ 
ɺʠʜ ʆʙʠʣʠʝ ɺʠʜ ʆʙʠʣʠʝ 

Juniperus communis L. 1 Poa angustifolia L. + 

Rosa pratorum Sukaczev + Nonea pulla DC. + 

Silene nutans L. 3 Festuca rubra L. + 

Medicago falcata L. 1 Taraxacum officinale F.H. Wigg. + 

Achillea millefolium L. 1 Oxytropis pilosa (L.) DC. + 

Astragalus falcatus Lam.  1 Sedum acre L. + 

Leucanthemum vulgare Lam. 1 Galium mollugo L. + 

Agrimonia eupatoria L. 1 Artemisia absinthium L. + 

Pimpinella saxifraga L. + Anthemis tinctoria L. + 

Veronica chamaedrys L. + Cichorium intybus L. + 

Veronica teucrium L. + Poa pratensis L. + 

Dactylis glomerata L. + Hieracium pilosella L. + 

Erysimum canescens Roth + Hieracium caespitosum Dumort. + 

Fragaria viridis (Duchesne) Weston + Hieracium sp + 

Polygala amarella Crantz + Dracocephalum thymiflorum L. + 

Amoria montana (L.) Sojak + Verbascum nigrum L. r 

Trifolium pratense L + Senecio jacobaea L. r 

Leontodon hispidus L. + Abietinella abietina (Hedw.) ʉ. 

Muell. 

2 

Linaria vulgaris Mill.  + Nostoc commune Vaucher + 

 

ʌʠʪʦʠʥʜʠʢʘʮʠʦʥʥʘʷ ʦʮʝʥʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʰʢʘʣ ɼ. ʅ. 

ʎʳʛʘʥʦʚʘ (1983) ʧʦʢʘʟʘʣʘ, ʯʪʦ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʘʩʪʨʘʛʘʣʘ ʩʝʨʧʦʚʠʜʥʦʛʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʜʦʚʦʣʴʥʦ ʙʦʛʘʪʳʤʠ ʩʣʘʙʦʢʠʩʣʳʤʠ, ʙʣʠʟʢʠʤʠ ʢ ʥʝʡʪʨʘʣʴʥʳʤ 

ʧʦʯʚʘʤ ʩ ʣʫʛʦʚʦ-ʩʪʝʧʥʳʤ/ʩʫʭʦʣʝʩʦʣʫʛʦʚʳʤ ʩʣʘʙʦʧʝʨʝʤʝʥʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ. ɺ 

ʩʧʝʢʪʨʝ ʵʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʝʩʢʠʭ ʛʨʫʧʧ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʜʦʤʠʥʠʨʫʶʪ ʚʠʜʳ 

ʩʚʝʞʠʭ ʠ ʩʫʭʠʭ ʣʫʛʦʚ, ʘ ʪʘʢʞʝ ʣʫʛʦʚʦʩʪʝʧʥʳʝ ʚʠʜʳ. 

ʉʦʩʪʦʷʥʠʝ ʎʇ A. falcatus ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʩʢʣʦʥʘ ʤ  r ʦʮʝʥʠʚʘʝʤ ʢʘʢ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ. ɹʦʣʴʰʠʥʩʪʚʦ ʦʩʦʙʝʡ ʚʦ ʚʨʝʤʷ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ ʚ 2022, ʠ ʚ 

2023 ʛ. ʥʘʭʦʜʠʣʠʩʴ ʚ ʛʝʥʝʨʘʪʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ.  
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ʌʘʢʪʦʨʘʤʠ, ʣʠʤʠʪʠʨʫʶʱʠʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʵʪʦʛʦ ʚʠʜʘ, ʷʚʣʷʶʪʩʷ: 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʎʇ ʥʘ ʧʨʝʜʝʣʝ ʘʨʝʘʣʘ, ʟʘʨʘʩʪʘʥʠʝ ʩʢʣʦʥʦʚ ʜʨʝʚʝʩʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʠ ʚʳʧʘʩ ʩʢʦʪʘ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʢʣʦʥʘ ʚ ʙʫʜʫʱʝʤ ʚʦʟʤʦʞʥʦ 

ʝʝ ʫʛʥʝʪʝʥʠʝ ʧʦʜʨʦʩʪʦʤ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ. ʋ ʧʦʜʥʦʞʠʷ ʩʢʣʦʥʘ, ʛʜʝ 

ʢʨʫʪʠʟʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʳʧʘʩ ʩʢʦʪʘ. ʇʨʠ ʵʪʦʤ ʘʩʪʨʘʛʘʣ 

ʩʝʨʧʦʚʠʜʥʳʡ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʠʤ ʢʦʨʤʦʚʳʤ ʨʘʩʪʝʥʠʝʤ (ɸʙʨʘʤʦʚ, 2008). 

 

ʇʈʀʄɽʏɸʅʀʗ 

ɸʙʨʘʤʦʚ ʅ. ɺ. ʌʣʦʨʘ ʈʝʩʧʫʙʣʠʢʠ ʄʘʨʠʡ ʕʣ: ʩʧʨʘʚʦʯʥʦʝ ʧʦʩʦʙʠʝ. ʁʦʰʢʘʨ-

ʆʣʘ: ʄʘʨʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 2008. 195 ʩ. 

ɺʘʩʠʣʴʝʚʘ ʃ. ʅ., ɸʙʨʘʤʦʚ ʅ. ɺ. ʄʘʪʝʨʠʘʣʳ ʢ ʬʣʦʨʝ ʄʘʨʠʡʩʢʦʡ ɸʉʉʈ / 

ʌʣʦʨʘ ʄʘʨʠʡʩʢʦʡ ɸʉʉʈ ʠ ʚʦʧʨʦʩʳ ʝʝ ʦʭʨʘʥʳ. ʁʦʰʢʘʨ-ʆʣʘ: ʄʘʨʠʡʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 1981. ʉ. 2243. 

ʂʨʘʩʥʘʷ ʢʥʠʛʘ ʈʝʩʧʫʙʣʠʢʠ ʄʘʨʠʡ ʕʣ. ʈʘʩʪʝʥʠʷ. ɻʨʠʙʳ. ʁʦʰʢʘʨ-ʆʣʘ: 

ʄʘʨʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 2023. 352 ʩ. 

ʎʳʛʘʥʦʚ ɼ. ʅ. ʌʠʪʦʠʥʜʠʢʘʮʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʚ ʧʦʜʟʦʥʝ ʭʚʦʡʥʦ-

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ. ʄ.: ʅʘʫʢʘ, 1983. 197 ʩ. 

 

 

 

ʋɼʂ 504.054 

 

ɹʦʣʴʰʘʢʦʚʘ ɸ. ɼ., ɿʘʟʥʦʙʠʥʘ ʅ. ʀ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʅʠʞʝʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʅ. ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦè 

ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʈʦʩʩʠʷ 

 

ʂɸʅʎɽʈʆɻɽʅʅʓʁ ʈʀʉʂ ʂɸʂ ʀʅɼʀʂɸʊʆʈ ɿɸɻʈʗɿʅɽʅʀʗ 

ɸʊʄʆʉʌɽʈʅʆɻʆ ɺʆɿɼʋʍɸ ɺ ʄɽɻɸʇʆʃʀʉɽ 

(ʅɸ ʇʈʀʄɽʈɽ ɻ. ʅʀɾɻʀʁ ʅʆɺɻʆʈʆɼ) 

 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʘʥʘʣʠʟʫ ʩʦʜʝʨʞʘʥʠʷ 

ʧʦʣʣʶʪʘʥʪʦʚ ʚ ʘʪʤʦʩʬʝʨʝ ʤʝʛʘʧʦʣʠʩʘ (ʥʘ ʧʨʠʤʝʨʝ ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ) ʠ 

ʦʮʝʥʢʝ ʢʘʥʮʝʨʦʛʝʥʥʳʭ ʨʠʩʢʦʚ ʜʣʷ ʥʘʩʝʣʝʥʠʷ. ʈʘʩʯʸʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʢʘʥʮʝʨʦʛʝʥʥʳʭ ʨʠʩʢʦʚ ʜʣʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʧʦʢʘʟʘʣ ʥʠʟʢʠʝ ʫʨʦʚʥʠ ʧʦ 

ʬʦʨʤʘʣʴʜʝʛʠʜʫ (10-5), ʙʝʥʟʦʣʫ (10-5) ʠ ʵʪʠʣʙʝʥʟʦʣʫ (10-6), ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʤʫ ʨʠʩʢʫ. ʇʨʠ ʦʮʝʥʢʝ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʨʠʩʢʦʚ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ 

ʬʦʨʤʘʣʴʜʝʛʠʜʘ, ʙʝʥʟʦʣʘ ʠ ʵʪʠʣʙʝʥʟʦʣʘ ʤʦʞʝʪ ʧʨʦʚʦʮʠʨʦʚʘʪʴ 70, 64 ʠ 9 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʣʫʯʘʝʚ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʚ ʛʦʜ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʥʮʝʨʦʛʝʥʥʳʡ ʨʠʩʢ, ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ, ʘʪʤʦʩʬʝʨʥʳʡ 

ʚʦʟʜʫʭ, ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ, ʦʮʝʥʢʘ ʨʠʩʢʘ, ʤʝʛʘʧʦʣʠʩ. 
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CARCINOGENIC RISK AS AN INDICATOR OF AIR PO LLUT ION IN A 

MEGA CITY (BASED ON THE EXAMPLE OF G. N. NOVGOROD)  

 

The paper presents the results of research on analyzing the content of pollutants 

in the atmosphere of megapolis (on the example of N. Novgorod) and assessment of 

carcinogenic risks for the population. The calculation of individual carcinogenic risks 

to public health showed low levels of formaldehyde (10-5), benzene (10-5) and 

ethylbenzene (10-6), which corresponds to the maximum permissible risk. When 

assessing population risks it was found that the presence of formaldehyde, benzene 

and ethylbenzene in the atmospheric air of N. Novgorod can provoke 70, 64 and 9 

additional cases of malignant neoplasms per year, respectively. 

Key words: carcinogenic risk, public health, atmospheric air, air pollution, risk 

assessment, metropolis. 

 

ɿʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʛʦʨʦʜʘʭ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʢʨʫʧʥʝʡʰʠʭ 

ʤʠʨʦʚʳʭ ʧʨʦʙʣʝʤ ʚ ʦʙʣʘʩʪʠ ʵʢʦʣʦʛʠʠ ʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʇʦ ʦʮʝʥʢʘʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ çɻʣʦʙʘʣʴʥʦʝ ʙʨʝʤʷ ʙʦʣʝʟʥʝʡè, ʚ 2019 ʛʦʜʫ 4,14 ʤʠʣʣʠʦʥʘ ʩʤʝʨʪʝʡ 

ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ ʟʘʛʨʷʟʥʝʥʠʝʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ. ɺʦʟʜʝʡʩʪʚʠʝ 

ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʥʘ ʟʜʦʨʦʚʴʝ ʣʶʜʝʡ ʚʳʟʳʚʘʝʪ ʨʘʩʪʫʱʫʶ 

ʦʟʘʙʦʯʝʥʥʦʩʪʴ ʧʦ ʤʝʨʝ ʪʦʛʦ ʢʘʢ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʷʶʪ ʚʩʝ ʙʦʣʴʰʝ 

ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʘʣʠʯʠʝʤ ʚ ʚʦʟʜʫʭʝ ʧʦʣʶʪʘʥʪʦʚ ʠ ʩʝʨʴʝʟʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʩʦ 

ʟʜʦʨʦʚʴʝʤ ʩʨʝʜʠ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ (WHO, 2015, 2019). 

ʉʦʛʣʘʩʥʦ ʧʦʩʣʝʜʥʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ ʚ ʥʘʠʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ ʚʣʠʷʝʪ ʥʘ ʩʤʝʨʪʥʦʩʪʴ ʦʪ ʙʦʣʝʟʥʝʡ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ. 

ʍʨʦʥʠʯʝʩʢʦʝ ʠ ʧʦʩʪʦʷʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʚʦʟʜʫʭʘ ʫʚʝʣʠʯʠʚʘʝʪ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʧʦʨʘʞʝʥʠʡ ʠ ʦʢʘʟʳʚʘʝʪ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʝʛʫʣʷʮʠʶ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, 

ʧʝʨʠʬʝʨʠʯʝʩʢʠʡ ʪʨʦʤʙʦʟ ʠ ʬʫʥʢʮʠʶ ʵʥʜʦʪʝʣʠʷ. ʇʦ ʜʘʥʥʳʤ ɺʆɿ, ʥʘʠʙʦʣʴʰʠʡ 

ʚʢʣʘʜ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʛʦʨʦʜʦʚ, ʩʦʜʝʨʞʘʱʠʡ ʚʟʚʝʰʝʥʥʳʝ ʯʘʩʪʠʮʳ (PM10, 

PM2,5) ʚʥʦʩʠʪ ʚ ʩʤʝʨʪʥʦʩʪʴ ʦʪ ʠʥʩʫʣʴʪʘ ʠ ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʩʝʨʜʮʘ (72%). 

ʋ ʥʘʩʝʣʝʥʠʷ ʤʝʛʘʧʦʣʠʩʦʚ ʦʪʤʝʯʘʝʪʩʷ ʟʥʘʯʠʤʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʫʨʦʚʥʝʤ 

ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʬʦʨʤʘʣʴʜʝʛʠʜʦʤ ʠ ʙʦʣʝʟʥʷʤʠ ʵʥʜʦʢʨʠʥʥʦʡ 

ʩʠʩʪʝʤʳ. ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʨʦʣʴ ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʨʘʟʚʠʪʠʠ 

ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʚʢʣʶʯʘʷ ʦʩʪʨʳʝ ʨʝʩʧʠʨʘʪʦʨʥʳʝ ʠʥʬʝʢʮʠʠ ʠ 

ʭʨʦʥʠʯʝʩʢʠʝ ʦʙʩʪʨʫʢʪʠʚʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʣʝʛʢʠʭ (WHO, 2023; ʉʘʣʪʳʢʦʚʘ, 2020; 

Bhatnagar, 2006; Gold, Mittleman, 2013; Cosselman et al., 2015; ɸʩʢʘʨʦʚʘ, 2012). 

ʉ ʥʘʯʘʣʘ XXI ʚʝʢʘ ʚ ʈʌ ʝʞʝʛʦʜʥʦ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʙʦʣʝʝ 450 ʪʳʩʷʯ ʚʧʝʨʚʳʝ 

ʚʳʷʚʣʝʥʥʳʭ ʩʣʫʯʘʝʚ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ. ʇʦ ʦʬʠʮʠʘʣʴʥʳʤ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʚ ʈʦʩʩʠʠ ʟʘ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʫʨʦʚʝʥʴ ʦʙʱʝʡ 
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ʦʥʢʦʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚʳʨʦʩ ʚ 1,5 ʨʘʟʘ, ʧʨʠ ʵʪʦʤ ʣʠʰʴ 2,5% ʥʘʩʝʣʝʥʠʷ ʧʦʣʫʯʘʝʪ 

ʣʝʯʝʥʠʝ ʧʦ ʧʦʚʦʜʫ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ (ʌʝʜʝʨʘʣʴʥʘʷ ʩʣʫʞʙʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʩʪʘʪʠʩʪʠʢʠ, 2022; ʂʫʜʫʩʦʚʘ, 2022). ɺ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2022 ʛʦʜʫ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 166 943 ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʡ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʨʘʟʣʠʯʥʦʡ 

ʣʦʢʘʣʠʟʘʮʠʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 42 218 ʩʣʫʯʘʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʚʧʝʨʚʳʝ. ʅʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤʠ ʣʦʢʘʣʠʟʘʮʠʷʤʠ ʨʘʢʘ ʚ ʨʝʛʠʦʥʝ ʷʚʣʷʶʪʩʷ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, ʦʨʛʘʥʦʚ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʢʦʞʠ (ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʜʦʢʣʘʜ, 2022). 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ ï ʢʨʫʧʥʳʡ ʧʨʦʤʳʰʣʝʥʥʳʡ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʡ ʮʝʥʪʨ ʇʨʠʚʦʣʞʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʠ ʅʠʞʝʛʦʨʦʜʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʪʦʨʛʦʚʳʡ ʠ ʢʫʣʴʪʫʨʥʳʡ ʮʝʥʪʨ, ʘʵʨʦʧʦʨʪ, ʨʝʯʥʦʡ ʧʦʨʪ, ʫʟʝʣ ʰʦʩʩʝʡʥʳʭ 

ʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʣʠʥʠʡ. 

ʂʣʠʤʘʪ ʚ ʛ. ʅ. ʅʦʚʛʦʨʦʜ ʫʤʝʨʝʥʥʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ, ʩ ʭʦʣʦʜʥʦʡ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ ʟʠʤʦʡ ʠ ʪʸʧʣʳʤ, ʩʨʘʚʥʠʪʝʣʴʥʦ ʢʦʨʦʪʢʠʤ ʣʝʪʦʤ. 

ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʪʨʘ ʚ ʅʠʞʥʝʤ ʅʦʚʛʦʨʦʜʝ ʵʪʦ ʶʞʥʦʝ ʠ ʶʛʦ-

ʟʘʧʘʜʥʦʝ (ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʜʦʢʣʘʜ, 2022). ɹʣʘʛʦʜʘʨʷ ʦʩʦʙʝʥʥʦʩʪʷʤ ʣʘʥʜʰʘʬʪʘ 

ʛʦʨʦʜ ʜʝʣʠʪʩʷ ʥʘ ʜʚʝ ʦʨʦʛʨʘʬʠʯʝʩʢʠʝ ʯʘʩʪʠ: ʧʨʘʚʦʙʝʨʝʞʥʫʶ (ʅʘʛʦʨʥʫʶ) ʠ 

ʣʝʚʦʙʝʨʝʞʥʫʶ (ɿʘʨʝʯʥʫʶ), ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʩʦʙʳʤ 

ʤʠʢʨʦʢʣʠʤʘʪʦʤ. 

ʆʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ ʚ ʛ. ʅ. ʅʦʚʛʦʨʦʜ ʷʚʣʷʶʪʩʷ 

ʧʨʝʜʧʨʠʷʪʠʷ ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʡ (ʆʆʆ çʃʋʂʆʁʃ-ʅʠʞʝʛʦʨʦʜʥʝʬʪʝʦʨʛʩʠʥʪʝʟè), 

ʩʪʨʦʠʪʝʣʴʥʦʡ, ʘʚʠʘʮʠʦʥʥʦʡ (ʇɸʆ çʆʙʲʝʜʠʥʸʥʥʘʷ ʘʚʠʘʩʪʨʦʠʪʝʣʴʥʘʷ 

ʢʦʨʧʦʨʘʮʠʷè) ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠʷ (ʆɸʆ çɻɸɿè), 

ʪʝʧʣʦʚʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ (ʆʆʆ çɸʚʪʦʟʘʚʦʜʩʢʘʷ ʊʕʎè, ʉʦʨʤʦʚʩʢʘʷ ʊʕʎ, ʆɸʆ 

çʊʝʧʣʦʵʥʵʨʛʦè), ʘ ʪʘʢʞʝ ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ. 

ʆʛʨʦʤʥʳʡ ʦʙʲʝʤ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ ʝʞʝʜʥʝʚʥʦ ʚʳʙʨʘʩʳʚʘʝʪʩʷ ʚ 

ʘʪʤʦʩʬʝʨʫ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʨʘʙʦʪʘʶʱʠʤʠ ʢʘʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ, ʪʘʢ ʠ ʚ 

ʛʦʨʦʜʘʭ-ʩʧʫʪʥʠʢʘʭ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʘʛʣʦʤʝʨʘʮʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʥʦʩʘ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʨʦʟʦʡ ʚʝʪʨʦʚ. ɸʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ, ʙʦʣʝʝ ʚʣʘʞʥʳʡ ʚ 

ɿʘʨʝʯʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ, ʥʝ ʩʧʦʩʦʙʝʥ ʵʬʬʝʢʪʠʚʥʦ ʩʘʤʦʦʯʠʱʘʪʴʩʷ, ʪʘʢ ʢʘʢ ʚ 

ʥʠʟʠʥʝ ʯʘʩʪʳʤ ʷʚʣʝʥʠʝʤ ʙʳʚʘʝʪ ʰʪʠʣʴ. ɺʳʙʨʦʩʳ ʤʥʦʞʝʩʪʚʘ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʦʧʫʩʢʘʶʪʩʷ ʥʘ ʛʦʨʦʜ ʚʤʝʩʪʝ ʩ ʚʝʯʝʨʥʠʤ ʠʣʠ ʫʪʨʝʥʥʠʤ ʪʫʤʘʥʦʤ, 

ʦʩʪʘʚʘʷʩʴ ʪʘʤ ʚ ʚʠʜʝ ʩʤʦʛʘ. 

ʉʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ ʚʢʣʶʯʘʝʪ 9 

ʩʪʘʮʠʦʥʘʨʥʳʭ ʧʦʩʪʦʚ ʥʘʙʣʶʜʝʥʠʷ (ʌɻɹʋ çɺʝʨʭʥʝ-ɺʦʣʞʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʦ 

ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ʠ ʤʦʥʠʪʦʨʠʥʛʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè) (ʨʠʩ. 1). 

ʉʪʘʥʮʠʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ çʛʦʨʦʜʩʢʠʝ ʬʦʥʦʚʳʝè ʚ ʞʠʣʳʭ ʨʘʡʦʥʘʭ 

(ʩʪʘʥʮʠʠ 1, 11, 17, 19), çʧʨʦʤʳʰʣʝʥʥʳʝè, ʚʙʣʠʟʠ ʧʨʝʜʧʨʠʷʪʠʡ (ʩʪʘʥʮʠʠ 3, 4, 7, 

18) ʠ çʘʚʪʦè ï ʚʙʣʠʟʠ ʘʚʪʦʤʘʛʠʩʪʨʘʣʝʡ ʠʣʠ ʚ ʨʘʡʦʥʘʭ ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʜʚʠʞʝʥʠʝʤ 

ʪʨʘʥʩʧʦʨʪʘ (ʩʪʘʥʮʠʷ 5).  ʀʟ ʯʠʩʣʘ ʢʘʥʮʝʨʦʛʝʥʥʳʭ ʚʝʱʝʩʪʚ ʥʘ ʩʪʘʮʠʦʥʘʨʥʳʭ 

ʧʦʩʪʘʭ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʬʦʨʤʘʣʴʜʝʛʠʜʘ, 

ʙʝʥʟʦʣʘ ʠ ʵʪʠʣʙʝʥʟʦʣʘ, ʧʦ ʢʦʪʦʨʳʤ ʧʨʦʚʦʜʠʪʩʷ ʝʞʝʜʥʝʚʥʳʡ ʦʪʙʦʨ ʧʨʦʙ ʥʘ 

ʦʧʨʝʜʝʣʝʥʠʝ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ. 
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ʈʠʩ. 1. ʉʪʘʥʮʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ  

ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ 

 

ʌʦʨʤʘʣʴʜʝʛʠʜ ï ʚʝʱʝʩʪʚʦ 2 ʢʣʘʩʩʘ ʦʧʘʩʥʦʩʪʠ (ʢʘʥʮʝʨʦʛʝʥ 1 ʢʘʪʝʛʦʨʠʠ ʧʦ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʄɸʀʈ), ʧʨʠ ʠʥʛʘʣʷʮʠʦʥʥʦʤ ʧʦʩʪʫʧʣʝʥʠʠ ʢʨʠʪʠʯʝʩʢʠʤʠ 

ʦʨʛʘʥʘʤʠ ʠ ʩʠʩʪʝʤʘʤʠ ʷʚʣʷʶʪʩʷ ʦʨʛʘʥʳ ʜʳʭʘʥʠʷ, ʛʣʘʟʘ, ʠʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ 

(Morello-Frosch, 2000), ʦʥ ʦʙʣʘʜʘʝʪ ʦʙʱʝʪʦʢʩʠʯʝʩʢʠʤ, ʨʘʟʜʨʘʞʘʶʱʠʤ ʠ 

ʘʣʣʝʨʛʝʥʥʳʤ ʜʝʡʩʪʚʠʝʤ. ʉ ʚʦʟʜʝʡʩʪʚʠʝʤ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʩʚʷʟʳʚʘʶʪ 

ʧʦʚʳʰʝʥʥʳʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʨʘʢʘ ʥʦʩʦʛʣʦʪʢʠ ʠ ʣʝʡʢʝʤʠʠ (Vardoulakis, 2020; 

Kang et al., 2021). ɿʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʩʦʟʜʘʥʠʠ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʠʛʨʘʶʪ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʚʙrʨʘʩʳʚʘʶʱʠʝ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʣʝʪʫʯʠʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʧʨʠ 

ʬʦʪʦʭʠʤʠʯʝʩʢʦʤ ʦʢʠʩʣʝʥʠʠ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʚʪʦʨʠʯʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ 

ʬʦʨʤʘʣʴʜʝʛʠʜʘ. ɺ ʚʳʙʨʦʩʘʭ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʩʨʝʜʠ ʧʨʦʜʫʢʪʦʚ ʥʝʧʦʣʥʦʛʦ 

ʩʛʦʨʘʥʠʷ ʚʩʝʛʜʘ ʧʨʠʩʫʪʩʪʚʫʝʪ ʬʦʨʤʘʣʴʜʝʛʠʜ; ʥʘʠʙʦʣʴʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ ʝʛʦ 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʘʟʦʚʦʛʦ ʠ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ. 

ɹʝʥʟʦʣ ï ʚʝʱʝʩʪʚʦ 2 ʢʣʘʩʩʘ ʦʧʘʩʥʦʩʪʠ (ʢʘʥʮʝʨʦʛʝʥ 1 ʢʘʪʝʛʦʨʠʠ ʧʦ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʄɸʀʈ), ʧʨʠ ʚʜʳʭʘʥʠʠ ʢʨʠʪʠʯʝʩʢʠʤʠ ʦʨʛʘʥʘʤʠ ʠ ʩʠʩʪʝʤʘʤʠ 

ʷʚʣʷʶʪʩʷ ʢʦʩʪʥʳʡ ʤʦʟʛ, ʧʝʨʠʬʝʨʠʯʝʩʢʘʷ ʢʨʦʚʴ, ʎʅʉ, ʢʦʞʥʳʝ ʧʦʢʨʦʚʳ. ʇʨʠ 

ʭʨʦʥʠʯʝʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʙʝʥʟʦʣ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʞʠʨʦʚʦʡ ʪʢʘʥʠ. ɹʝʥʟʦʣ 

ʦʢʘʟʳʚʘʝʪ ʚʨʝʜʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʢʦʩʪʥʳʡ ʤʦʟʛ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ 

ʢʦʣʠʯʝʩʪʚʘ ʵʨʠʪʨʦʮʠʪʦʚ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʢ ʘʥʝʤʠʠ. ʆʥ ʪʘʢʞʝ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ 

ʯʨʝʟʤʝʨʥʦʝ ʢʨʦʚʦʪʝʯʝʥʠʝ ʠ ʧʦʨʘʞʘʪʴ ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ. ɼʣʠʪʝʣʴʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʙʝʥʟʦʣʘ ʚ ʚʦʟʜʫʭʝ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʣʝʡʢʝʤʠʶ, 

ʦʩʦʙʝʥʥʦ ʦʩʪʨʳʡ ʤʠʝʣʦʛʝʥʦʟʥʳʡ ʣʝʡʢʦʟ (ʨʘʢ ʢʨʦʚʦʦʙʨʘʟʫʶʱʠʭ ʦʨʛʘʥʦʚ). 
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ɹʝʥʟʦʣ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦ ʤʥʦʛʠʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʚʭʦʜʠʪ ʚ 

ʜʚʘʜʮʘʪʢʫ ʭʠʤʠʢʘʪʦʚ ʧʦ ʦʙʲʝʤʫ ʧʨʦʠʟʚʦʜʩʪʚʘ (Capleton, 2005). 

ʕʪʠʣʙʝʥʟʦʣ ï ʚʝʱʝʩʪʚʦ 4 ʢʣʘʩʩʘ ʦʧʘʩʥʦʩʪʠ (ʦʪʥʦʩʠʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ 2B ʧʦ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʄɸʀʈ). ʈʝʛʫʣʷʨʥʦʝ ʚʜʳʭʘʥʠʝ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʵʪʠʣʙʝʥʟʦʣʘ ʧʨʠʚʦʜʠʪ ʢ ʫʛʥʝʪʝʥʠʶ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʚʳʟʳʚʘʝʪ 

ʨʘʟʜʨʘʞʝʥʠʝ ʛʣʘʟ ʠ ʢʦʞʠ, ʘ ʪʘʢʞʝ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʦʪʝʢ ʣʝʛʢʠʭ (Cappaert, 2001). 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʚʦʜʥʳʝ ʜʘʥʥʳʝ ʧʦ ʟʘʛʨʷʟʥʷʶʱʠʤ ʚʝʱʝʩʪʚʘʤ ʚ 

ʚʦʟʜʫʭʝ ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜʘ, ʦʙʣʘʜʘʶʱʠʤ ʢʘʥʮʝʨʦʛʝʥʥʦʡ ʧʨʠʨʦʜʦʡ. 

 

ʊʘʙʣʠʮʘ 1 

ʉʚʦʜʥʘʷ ʪʘʙʣʠʮʘ ʧʦ ʚʳʙʨʦʩʘʤ ʧʦʣʣʶʪʘʥʪʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʢʘʥʮʝʨʦʛʝʥʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʚ ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ ʚ 2022 ʛ. 

ɿʘʛʨʷʟʥʷʶʱʝʝ 
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ʌʦʨʤʘʣʴʜʝʛʠʜ 50-00-0 2 1 0,007 0,004 0,019 0,013 0,008 0,003 0,005 0,018 77 

ɹʝʥʟʦʣ 71-43-2 2 1 0,014 0,012 0,018 0,016 0,019 0,017 0,018 0,0190 661 

ʕʪʠʣʙʝʥʟʦʣ 100-41-4 3 2B 0,008 0,005 0,008 0,007 0,009 0,008 0,008 0,009 25 

 

ʆʮʝʥʢʘ ʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʩʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʈ 2.1.10.1920ï

04 çʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʦʮʝʥʢʝ ʨʠʩʢʘ ʜʣʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ 

ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʟʘʛʨʷʟʥʷʶʱʠʭ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫè. 

ʂʦʥʮʝʧʮʠʷ ʨʠʩʢʘ ʚʢʣʶʯʘʝʪ ʪʨʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʵʣʝʤʝʥʪʘ: ʦʮʝʥʢʘ ʨʠʩʢʘ, 

ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʦʤ ʠ ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʦ ʨʠʩʢʝ (ʈ 2.1.10.1920ï04) (ʨʠʩ. 2). 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 2. ʆʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʘʥʘʣʠʟʘ ʨʠʩʢʘ ʟʜʦʨʦʚʴʶ 

 

ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʮʝʥʠʚʘʣʩʷ ʢʘʥʮʝʨʦʛʝʥʥʳʡ ʨʠʩʢ ʟʜʦʨʦʚʴʶ 

ʥʘʩʝʣʝʥʠʷ ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ.  

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʦʧʘʩʥʦʩʪʠ; 

ʆʮʝʥʢʘ ʟʘʚʠʩʠʤʦʩʪʠ çʜʦʟʘïɻ ʬʬʝʢʪè; 

ʆʮʝʥʢʘ ʵʢʩʧʦʟʠʮʠʠ; 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʠʩʢʘ 

ʆʮʝʥʢʘ ʨʠʩʢʘ: 

ʋʧʨʘʚʣʝʥʠʝ ʨʠʩʢʦʤ 

ʀʥʬʦʨʤʠʨʦʚʘʥʠʝ ʦ ʨʠʩʢʝ 
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ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʩʦʛʣʘʩʥʦ ʈ 2.1.10.1920ï04 ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʟʥʘʯʝʥʠʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʦʪ ʢʘʥʮʝʨʦʛʝʥʥʳʭ ʚʝʱʝʩʪʚ 

(carcinogenic risk, CR) ʚ 2022 ʛʦʜʫ ʧʦ ʬʦʨʤʫʣʝ (1): 

ʉR = LADD*SF, (1) 

ʛʜʝ ʉR ï ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʢʘʥʮʝʨʦʛʝʥʥʳʡ ʨʠʩʢ;  

LADD ï ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ ʜʦʟʘ ʚ ʪʝʯʝʥʠʝ ʞʠʟʥʠ, [ʤʛ/(ʢʛ*ʜʝʥʴ)];  

SF ï ʬʘʢʪʦʨ ʥʘʢʣʦʥʘ [ʤʛ/(ʢʛ*ʜʝʥʴ))-1]. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʩʢʘ ʜʣʷ ʥʘʩʝʣʝʥʠʷ 

ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ ʚʝʱʝʩʪʚʘʤʠ, ʦʙʜʘʶʱʠʤʠ 

ʢʘʥʮʝʨʦʛʝʥʥʦʡ ʧʨʠʨʦʜʦʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ʈʘʩʩʯʠʪʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʩʢʘ ʜʣʷ 

ʞʠʪʝʣʝʡ ʛ. ʅ. ʅʦʚʛʦʨʦʜ ʟʘ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʠʟʢʦʤʫ 

ʫʨʦʚʥʶ ʧʦ ʬʦʨʤʘʣʴʜʝʛʠʜʫ (10-6), ʙʝʥʟʦʣʫ (10-5) ʠ ʵʪʠʣʙʝʥʟʦʣʫ (10-6), ʯʪʦ ʧʦ 

ʰʢʘʣʝ ʧʨʠʝʤʣʝʤʦʩʪʠ ʨʠʩʢʘ (ʆʥʠʱʝʥʢʦ, 2014) ʷʚʣʷʝʪʩʷ ʧʨʠʝʤʣʝʤʳʤ. 

 

ʊʘʙʣʠʮʘ 2 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʩʢʘ ʜʣʷ ʨʘʡʦʥʦʚ 

ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ 
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ɿʥʘʯʝʥʠʷ 

CRʬʦʨʤʘʣʴʜ 
3,61*10-5 2,1*10-5 1,04*10-4 7,02*10-5 4,48*10-5 1,78*10-5 2,7*10-5 9,61*10-5 

ɿʥʘʯʝʥʠʷ 

CRʙʝʥʟʦʣ 
4,44*10-5 3,35*10-5 5,48*10-5 5,1*10-5 6,03*10-5 5,4*10-5 5,58*10-5 6,21*10-5 

ɿʥʘʯʝʥʠʷ 

CRʵʪʠʣʙʝʥʟʦʣ 
3,62*10-6 3,05*10-6 3,82*10-6 3,59*10-6 3,87*10-6 3,62*10-6 3,39*10-6 3,94*10-6 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʚʝʣʠʯʠʥ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʢʘʥʮʝʨʦʛʝʥʥʳʭ ʨʠʩʢʦʚ 

(population carcinogenic risk, PCR), ʦʪʨʘʞʘʶʱʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ (ʢ ʬʦʥʦʚʦʤʫ) 

ʯʠʩʣʦ ʩʣʫʯʘʝʚ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ, ʩʧʦʩʦʙʥʳʭ ʚʦʟʥʠʢʥʫʪʴ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʞʠʟʥʠ ʚʩʣʝʜʩʪʚʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʬʘʢʪʦʨʘ, ʧʨʦʚʦʜʠʪʩʷ 

ʧʦ ʬʦʨʤʫʣʝ (2): 

PCR = CR*POP, (2) 

CR ï ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʢʘʥʮʝʨʦʛʝʥʥʳʡ ʨʠʩʢ; 

POP ï ʯʠʩʣʝʥʥʦʩʪʴ ʠʩʩʣʝʜʫʝʤʦʡ ʧʦʧʫʣʷʮʠʠ, ʯʝʣ. (ʈ 2.1.10.1920-04). 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʧʦʞʠʟʥʝʥʥʦʛʦ ʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʩʢʘ 

(ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʬʦʥʦʚʦʤʫ ʘʙʩʦʣʶʪʥʦʤʫ ʯʠʩʣʫ ʩʣʫʯʘʝʚ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʩʧʦʩʦʙʥʳʭ ʚʦʟʥʠʢʥʫʪʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʧʝʨʠʦʜʘ ʩʨʝʜʥʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ, ʨʘʚʥʦʡ 70 ʛʦʜʘʤ, ʠʟ 

ʨʘʩʯʝʪʘ ʥʘ ʩʨʝʜʥʶʶ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʛ. ʅʠʞʥʝʛʦ ʅʦʚʛʦʨʦʜʘ 1 252 236 

ʯʝʣʦʚʝʢ) ʧʨʠ ʠʥʛʘʣʷʮʠʦʥʥʦʤ ʧʫʪʠ ʧʦʩʪʫʧʣʝʥʠʷ ʢʘʥʮʝʨʦʛʝʥʥʳʭ ʚʝʱʝʩʪʚ ʠʟ 

ʚʦʟʜʫʭʘ (PCR) ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 



_________________________________ 

62 

ʇʦʩʪʦʷʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʠ ʙʝʥʟʦʣʘ, 

ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ 

ʧʦʷʚʣʝʥʠʝ 70 ʠ 64 ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʣʫʯʘʝʚ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʛʦʜ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫ ʞʠʪʝʣʝʡ ʛ. ʅ. ʅʦʚʛʦʨʦʜ. ɼʣʷ ʵʪʠʣʙʝʥʟʦʣʘ ʚʝʣʠʯʠʥʘ 

ʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʨʠʩʢʘ ʩʦʩʪʘʚʣʷʝʪ 9 ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʣʫʯʘʝʚ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʛʦʜ.  

 

ʊʘʙʣʠʮʘ 3 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʩʢʘ ʜʣʷ ʨʘʡʦʥʦʚ ʛ. 

ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ 
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ɿʥʘʯʝʥʠʷ PCRʬʦʨʤʘʣʴʜʝʛʠʜ
 5 3 3 10 6 10 4 29 

ɿʥʘʯʝʥʠʷ PCRʙʝʥʟʦʣ 7 3 5 9 13 10 8 9 

ɿʥʘʯʝʥʠʷ PCRɻ ʪʠʣʙʝʥʟʦʣ 1 1 1 1 1 1 1 2 

 

ɼʘʥʥʳʡ ʨʠʩʢ ʚʳʟʳʚʘʝʪ ʙʝʩʧʦʢʦʡʩʪʚʦ ʠ ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ 

ʧʨʦʚʝʜʝʥʠʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʥʠʞʝʥʠʶ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʠ ʙʝʥʟʦʣʘ ʥʘ ʛʦʨʦʜʩʢʫʶ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ. 

ʅʘʠʙʦʣʝʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʘʷ ʩʠʪʫʘʮʠʷ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʠ 

ʙʝʥʟʦʣʘ ʚ ʚʦʟʜʫʭʝ ʩʢʣʘʜʳʚʘʝʪʩʷ ʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʘʭ ɿʘʨʝʯʥʦʡ ʯʘʩʪʠ 

ʛ. ʅ. ʅʦʚʛʦʨʦʜ (ɸʚʪʦʟʘʚʦʜʩʢʦʤ, ʄʦʩʢʦʚʩʢʦʤ, ʃʝʥʠʥʩʢʦʤ ʠ ʂʘʥʘʚʠʥʩʢʦʤ 

ʨʘʡʦʥʘʭ), ʛʜʝ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʢʨʫʧʥʝʡʰʠʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʛʦʨʦʜʘ, 

ʘ ʪʘʢʞʝ ʠʤʝʶʪʩ̫ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʨʘʩʩʝʠʚʘʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ 

ʤʝʪʝʦʫʩʣʦʚʠʷ.  

ʕʪʦ ʪʨʝʙʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʥʠʞʝʥʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚʝʱʝʩʪʚʘʤʠ, 

ʷʚʣʷʶʱʠʤʠʩʷ ʧʨʝʢʫʨʩʦʨʘʤʠ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʠ ʙʝʥʟʦʣʘ, ʪʘʢʞʝ ʚʝʱʝʩʪʚʘʤʠ, 

ʫʯʘʩʪʚʫʶʱʠʤʠ ʚ ʬʦʪʦʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʷʭ ʩ ʠʭ ʦʙʨʘʟʦʚʘʥʠʝʤ. 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʠ ʧʦʧʫʣʷʮʠʦʥʥʳʡ ʢʘʥʮʝʨʦʛʝʥʥʳʝ ʨʠʩʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪ 

ʚʝʨʭʥʶʶ ʛʨʘʥʠʮʫ ʚʦʟʤʦʞʥʦʛʦ ʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʩʢʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʝʨʠʦʜʘ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʩʨʝʜʥʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ (70 ʣʝʪ) (ʈ 

2.1.10.1920ï04). ɿʥʘʯʝʥʠʷ ʢʘʥʮʝʨʦʛʝʥʥʳʭ ʨʠʩʢʦʚ ʦʪʨʘʞʘʶʪ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, 

ʜʦʣʛʦʩʨʦʯʥʫʶ ʪʝʥʜʝʥʮʠʶ ʢ ʠʟʤʝʥʝʥʠʶ ʦʥʢʦʣʦʛʠʯʝʩʢʦʛʦ ʬʦʥʘ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʨʝʜʠ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʡ ʯʘʩʪʠ ʥʘʩʝʣʝʥʠʷ: ʩʨʝʜʠ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ, ʥʘʫʯʥʳʭ 

ʩʦʪʨʫʜʥʠʢʦʚ, ʧʦʣʠʪʠʢʦʚ, ʣʠʮ, ʧʨʠʥʠʤʘʶʱʠʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʘ ʵʪʘʧʘʭ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʦʤ ʠ ʠʥʬʦʨʤʠʨʦʚʘʥʠʠ ʦ ʨʠʩʢʝ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʪʨʫʢʪʫʨʘʭ. 
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ʂʈɸʇʏɸʊʓʁ ʉʋʉʃʀʂ (SPERMOPHILUS SUSLICUS G¦LD., 1770) 

ɺʆɿɺʈɸʑɸɽʊʉʗ ɺ ʊɸʄɹʆɺʉʂʋʖ ʆɹʃɸʉʊʔ (ʆʈɻɸʅʀɿɸʎʀʗ 
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ʦʩʚʦʠʣʠ ʚʦʣʴʝʨʫ, ʥʘʞʠʨʦʚʘʣʠʩʴ ʠ ʫʰʣʠ ʚ ʩʧʷʯʢʫ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʨʘʧʯʘʪʳʡ ʩʫʩʣʠʢ, Spermophilus suslicus, ʧʝʨʝʩʝʣʝʥʠʝ, 

ʚʦʣʴʝʨʥʘʷ ʧʦʧʫʣʷʮʠʷ, ʤʘʩʩʘ ʪʝʣʘ, ʛʦʨʤʦʥʘʣʴʥʳʡ ʩʪʘʪʫʩ, ʩʧʷʯʢʘ. 

 



_________________________________ 

65 

Burkanova O. A.1, Tchabovsky A. V.2, Sapelnikov S. F.3, 

Sapelnikova I. I.4, Batova O. N.2, Skobeev S. V.1, 

Savinetskaya L. E.2, Shekarova O. N.2 
1State Nature Reserve "Voroninsky, Tambov region, Russia 

2A. N. Severtsov Institute of Ecology and Evolution of the Russian Academy 

of Sciences, Moscow, Russia 
3Independent researcher, Russia 

4V. Peskov Voronezhsky State Nature Biosphere Reserve, 

\Voronezh region, Russia 

 

THE SPECKLED GROUND SQUIRREL ( SPERMOPHILUS SUSLICUS 

G¦LD., 1770) IS RETURNING TO THE TAMBOV REGION (THE 

FOUNDATION OF A CENTER FOR THE CONSERVATION AND 

REINTRODUCTION OF THE SPECKLED GROUND SQUIRREL IN THE 

çVORONINSKY STATE NATURE RESERVEè) 

 

In summer 2023, forty speckled ground squirrels (The Red Book of the Russian 

Federation) were translocated to the Voroninsky Nature Reserve to establish the first 

semi-natural enclosed population in the Center for Conservation and Reintroduction 

of this species. The squirrels successfully colonized the enclosure, fattened and 

immerged into hibernation. 

Key words: speckled ground squirrel, Spermophilus suslicus, translocation, semi-

natural enclosure, body mass, hormonal status, hibernation. 

 

ʂʨʘʧʯʘʪʳʡ ʩʫʩʣʠʢ (Spermophilus suslicus G¿ld., 1770) ï ʦʙʠʪʘʪʝʣʴ ʦʪʢʨʳʪʳʭ 

ʩʪʝʧʥʳʭ ʠ ʣʝʩʦʩʪʝʧʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. ɽʱʝ ʚ ʥʝʜʘʣʝʢʦʤ ʧʨʦʰʣʦʤ ʩ ʩʫʩʣʠʢʘʤʠ 

ʘʢʪʠʚʥʦ ʙʦʨʦʣʠʩʴ ʜʝʟʠʥʬʝʢʮʠʦʥʥʳʝ, ʩʘʥʠʪʘʨʥʳʝ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ 

ʩʣʫʞʙʳ ʠ ʩʫʩʣʠʢʠ ʜʘʞʝ ʙʳʣʠ ʦʙʲʝʢʪʦʤ ʧʫʰʥʦʛʦ ʧʨʦʤʳʩʣʘ. ʅʦ ʩ ʢʦʥʮʘ 

ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʯʠʩʣʝʥʥʦʩʪʴ ʢʨʘʧʯʘʪʳʭ ʩʫʩʣʠʢʦʚ ʩʪʘʣʘ ʧʦʚʩʝʤʝʩʪʥʦ 

ʩʪʨʝʤʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʪʴʩʷ (ʉʘʧʝʣʴʥʠʢʦʚ, ʉʘʧʝʣʴʥʠʢʦʚʘ, 2021ʘ). ʊʘʢ, ʚ 

ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʥʘʰʠʤ ʤʥʦʛʦʣʝʪʥʠʤ ʥʘʙʣʶʜʝʥʠʷʤ ʩʫʩʣʠʢʠ ʠʩʯʝʟʣʠ ʢ 

2018 ʛ (ʐʝʢʘʨʦʚʘ, ʉʘʚʠʥʝʮʢʘʷ, 2019; ʂʨʘʩʥʘʷ ʢʥʠʛʘ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, 2018). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʨʘʧʯʘʪʳʡ ʩʫʩʣʠʢ ʟʘʥʝʩʝʥ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝ ʨʝʛʠʦʥʘʣʴʥʳʝ 

ʂʨʘʩʥʳʝ ʢʥʠʛʠ ʈʌ ʚ ʧʨʝʜʝʣʘʭ ʩʚʦʝʛʦ ʘʨʝʘʣʘ, ʧʨʠ ʵʪʦʤ ʢʘʪʝʛʦʨʠʷ ʚʠʜʘ, ʢʘʢ 

ʤʠʥʠʤʫʤ, ʚ 9 ʨʝʛʠʦʥʘʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʚʝʨʩʠʷʤʠ ʩʪʘʣʘ ʙʦʣʝʝ 

ʫʛʨʦʞʘʝʤʦʡ (ʐʝʢʘʨʦʚʘ, ʉʘʚʠʥʝʮʢʘʷ, 2022). ʂʨʘʧʯʘʪʳʡ ʩʫʩʣʠʢ ʚʥʝʩʝʥ ʚ 

ʧʦʩʣʝʜʥʝʝ ʠʟʜʘʥʠʝ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʈʌ ʩʦ ʩʪʘʪʫʩʦʤ ʨʝʜʢʦʩʪʠ ï çʩʦʢʨʘʱʘʶʱʠʡʩʷ 

ʚ ʯʠʩʣʝʥʥʦʩʪʠ ʠ/ʠʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʚʠʜè; ʩʪʘʪʫʩʦʤ ʫʛʨʦʟʳ ʠʩʯʝʟʥʦʚʝʥʠʷ 

çʠʩʯʝʟʘʶʱʠʡè, ʠ III ʧʨʠʦʨʠʪʝʪʦʤ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨè (ʂʨʘʩʥʘʷ ʢʥʠʛʘ ʈʌ, 

2021). ɺ ʟʘʨʫʙʝʞʥʦʡ ʯʘʩʪʠ ʘʨʝʘʣʘ ï ʘʥʘʣʦʛʠʯʥʘʷ ʩʠʪʫʘʮʠʷ: ʚʠʜ ʟʘʥʝʩʝʥ ʚ 

ʂʨʘʩʥʳʝ ʢʥʠʛʠ ɹʝʣʘʨʫʩʠ, ʄʦʣʜʦʚʳ, ʋʢʨʘʠʥʳ ʠ ʇʦʣʴʰʠ. ʂ ʩʦʞʘʣʝʥʠʶ, 

ʩʧʝʮʠʘʣʴʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʦʭʨʘʥʝ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʵʪʦʛʦ ʚʠʜʘ ʜʦ 

ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʚ ʈʦʩʩʠʠ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ. 
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ʊʘʢʘʷ ʞʝ ʩʠʪʫʘʮʠʷ ʚ ʥʝʜʘʣʝʢʦʤ ʧʨʦʰʣʦʤ ʩʢʣʘʜʳʚʘʣʘʩʴ ʩ ʝʚʨʦʧʝʡʩʢʠʤ 

ʩʫʩʣʠʢʦʤ (S. citellus Linn., 1766), ʢʦʪʦʨʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʣʠʟʦʢ ʩ ʢʨʘʧʯʘʪʳʤ. 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʡ ʚ ʧʨʦʰʣʦʤ ʚʠʜ, ʯʠʩʣʝʥʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʢ ʢʦʥʮʫ ʍʍ ʚʝʢʘ ʪʘʢʞʝ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʣʘʩʴ. ɹʣʘʛʦʜʘʨʷ ʘʢʪʠʚʥʳʤ ʩʦʚʤʝʩʪʥʳʤ ʜʝʡʩʪʚʠʷʤ ʫʯʝʥʳʭ, 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ ʠʟ ʨʘʟʥʳʭ ʩʪʨʘʥ, ʩʠʪʫʘʮʠʷ 

ʫʣʫʯʰʘʝʪʩʷ. ɺ 2013 ʛ. ʧʨʠ ʧʦʜʜʝʨʞʢʝ ɽʚʨʦʧʝʡʩʢʦʡ ʢʦʤʠʩʩʠʠ ʙʳʣ ʧʦʜʛʦʪʦʚʣʝʥ 

ʇʣʘʥ ɼʝʡʩʪʚʠʡ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʝʚʨʦʧʝʡʩʢʦʛʦ ʩʫʩʣʠʢʘ ʚ ʩʪʨʘʥʘʭ ɽʚʨʦʧʝʡʩʢʦʛʦ 

ʩʦʶʟʘ çAction Plan for the Conservation of the European Ground Squirrel 

Spermophilus citellus in the European Unionè, ʢʦʪʦʨʳʡ ʨʝʘʣʠʟʫʝʪʩʷ ʚ 16 ʩʪʨʘʥʘʭ 

ɽʉ ʠ ʟʘ ʝʛʦ ʧʨʝʜʝʣʘʤʠ. ʅʘʢʦʧʣʝʥ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʦʧʳʪ ʧʦ ʩʦʭʨʘʥʝʥʠʶ, 

ʧʝʨʝʩʝʣʝʥʠʶ ʠ ʨʘʟʚʝʜʝʥʠʶ ʵʪʦʛʦ ʚʠʜʘ (Jan§k et al., 2013). ɽʚʨʦʧʝʡʩʢʠʭ ʩʫʩʣʠʢʦʚ 

ʥʘʫʯʠʣʠʩʴ ʩʦʜʝʨʞʘʪʴ ʠ ʨʘʟʚʦʜʠʪʴ ʚ ʢʣʝʪʦʯʥʳʭ ʠ ʧʦʣʫʚʦʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, 

ʧʝʨʝʩʝʣʷʪʴ ʚ ʧʨʠʨʦʜʥʳʝ ʩʪʘʮʠʠ. ʉʚʝʜʝʥʠʷ ʦ ʙʠʦʣʦʛʠʠ, ʧʦʚʝʜʝʥʠʠ, 

ʛʦʨʤʦʥʘʣʴʥʦʤ ʩʪʘʪʫʩʝ ʝʚʨʦʧʝʡʩʢʠʭ ʩʫʩʣʠʢʦʚ, ʨʝʟʫʣʴʪʘʪʳ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʜʨʫʛʠʝ ʜʘʥʥʳʝ ʦʙʣʝʛʯʘʶʪ ʧʝʨʝʩʝʣʝʥʠʝ ʩʫʩʣʠʢʦʚ ʠ ʠʭ ʘʜʘʧʪʘʮʠʶ 

ʧʨʠ ʚʳʧʫʩʢʝ ʚ ʧʨʠʨʦʜʫ (MatŊjŢ et al., 2010). 

ɺ 2023 ʛ. ʩʦʚʤʝʩʪʥʦ ʩ ʌɻɹʋ çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʟʘʧʦʚʝʜʥʠʢ çɺʦʨʦʥʠʥʩʢʠʡè 

(ʊʘʤʙʦʚʩʢʘʷ ʦʙʣʘʩʪʴ) ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʄʠʥʧʨʠʨʦʜʳ ʈʦʩʩʠʠ ʚʧʝʨʚʳʝ ʥʘʯʘʪʘ 

ʨʘʙʦʪʘ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʢʨʘʧʯʘʪʦʛʦ ʩʫʩʣʠʢʘ. ʀʩʧʦʣʴʟʫʷ ʦʧʳʪ ʧʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʝʚʨʦʧʝʡʩʢʦʛʦ ʩʫʩʣʠʢʘ ʠ ʫʩʧʝʰʥʳʡ ʦʧʳʪ ʉ. ʌ. ʉʘʧʝʣʴʥʠʢʦʚʘ 

ʧʦ ʩʦʟʜʘʥʠʶ ʧʦʩʝʣʝʥʠʷ ʢʨʘʧʯʘʪʳʭ ʩʫʩʣʠʢʦʚ ʚ ʃʦʤʦʚʩʢʦʤ ʧʨʠʨʦʜʥʦʤ ʧʘʨʢʝ 

(ʉʘʧʝʣʴʥʠʢʦʚ, ʉʘʧʝʣʴʥʠʢʦʚʘ, 2021ʙ), ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʨʛʘʥʠʟʫʝʪʩʷ ʧʝʨʚʳʡ ʚ 

ʩʪʨʘʥʝ ʎʝʥʪʨ ʩʦʭʨʘʥʝʥʠʷ ʠ ʨʝʠʥʪʨʦʜʫʢʮʠʠ ʢʨʘʧʯʘʪʳʭ ʩʫʩʣʠʢʦʚ. 

ʀʩʪʦʨʠʯʝʩʢʠ ʚ ɺʦʨʦʥʝʞʩʢʦʡ, ʊʘʤʙʦʚʩʢʦʡ, ʃʠʧʝʮʢʦʡ ʠ ʨʷʜʝ ʜʨʫʛʠʭ ʦʙʣʘʩʪʝʡ 

ʦʙʠʪʘʝʪ ʧʦʜʚʠʜ S. suslicus suslicus, ʧʦʵʪʦʤʫ ʚ ʢʘʯʝʩʪʚʝ ʜʦʥʦʨʩʢʦʛʦ ʚʳʙʨʘʥʦ 

ʧʦʩʝʣʝʥʠʝ ʥʘ ʂʦʩʳʨʝʚʩʢʦʤ ʢʣʘʜʙʠʱʝ ʚ ʃʠʧʝʮʢʦʡ ʦʙʣʘʩʪʠ. ʕʪʦ ʢʨʫʧʥʝʡʰʝʝ 

ʠʟʚʝʩʪʥʦʝ ʧʦʩʝʣʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʜʚʠʜʘ. ʊʦ ʝʩʪʴ ʧʝʨʝʩʝʣʝʥʠʝ ʢʨʘʧʯʘʪʳʭ ʩʫʩʣʠʢʦʚ 

ʧʨʦʚʝʜʝʥʦ ʚ ʧʨʝʜʝʣʘʭ ʝʛʦ ʘʨʝʘʣʘ. ʇʝʨʚʳʡ ʵʪʘʧ ï ʧʠʣʦʪʥʳʡ ʧʨʦʝʢʪ ʧʦ 

ʧʝʨʝʩʝʣʝʥʠʶ ʩʫʩʣʠʢʦʚ ʠ ʦʪʨʘʙʦʪʢʝ ʤʝʪʦʜʦʚ ʩʦʜʝʨʞʘʥʠʷ ʠ ʨʘʟʚʝʜʝʥʠʷ ʚ 

ʧʦʣʫʚʦʣʴʥʳʭ ʫʩʣʦʚʠʷʭ (ʨʘʙʦʪʳ ʦʜʦʙʨʝʥʳ ʢʦʤʠʩʩʠʝʡ ʧʦ ʙʠʦʵʪʠʢʝ ʀʇʕʕ ʠʤ. ɸ. 

ʅ. ʉʝʚʝʨʮʦʚʘ ʈɸʅ, ʧʨʦʪʦʢʦʣ ˉ 73 ʦʪ 03.07.2023). 

ʀʟ ʜʦʥʦʨʩʢʦʛʦ ʧʦʩʝʣʝʥʠʷ ʟʚʝʨʴʢʦʚ ʧʝʨʝʚʝʟʣʠ ʚ ɺʦʨʦʥʠʥʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ, 

ʛʜʝ ʚʳʧʫʩʪʠʣʠ ʚ ʧʨʠʨʦʜʥʫʶ ʚʦʣʴʝʨʫ. ʇʨʠʨʦʜʥʘ ̫ ʚʦʣʴʝʨʘ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ 

ʫʯʘʩʪʢʝ ʩʫʭʦʜʦʣʴʥʦʛʦ ʣʫʛʘ ʨʘʟʤʝʨʦʤ 40ʭ40 ʤ, ʧʦ ʚʩʝʤʫ ʧʝʨʠʤʝʪʨʫ ʪʝʨʨʠʪʦʨʠʷ 

ʦʛʦʨʦʞʝʥʘ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʩʝʪʢʦʡ (ʚʳʩʦʪʘ ʩʝʪʢʠ ʥʘʜ ʟʝʤʣʝʡ 2 ʤ, ʧʦʜ ʟʝʤʣʝʡ 

ʩʝʪʢʘ ʟʘʨʳʪʘ ʥʘ 1,5 ʤ), ʩʚʝʨʭʫ ʦʪ ʭʠʱʥʳʭ ʧʪʠʮ ʚʦʣʴʝʨʘ ʧʦ ʚʩʝʡ ʧʣʦʱʘʜʠ ʥʘʢʨʳʪʘ 

ʩʝʪɹʁ  ʠʟ ʥʝʡʣʦʥʦʚʦʡ ʥʠʪʠ. ʊʝʨʨʠʪʦʨʠʷ ʚʦʣʴʝʨʳ ʨʘʟʤʝʯʝʥʘ ʥʘ 64 ʢʚʘʜʨʘʪʘ. ɺ 

ʮʝʥʪʨʝ ʢʘʞʜʦʛʦ ʢʚʘʜʨʘʪʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʙʳʣʠ ʧʨʦʙʫʨʝʥʳ ʢʦʩʳʝ ʥʦʨʳ ʧʦʜ 

ʫʛʣʦʤ ʧʨʠʤʝʨʥʦ 30-45ʦ, ʜʠʘʤʝʪʨʦʤ 6 ʩʤ ʠ ʛʣʫʙʠʥʦʡ 80-90 ʩʤ (ʨʠʩ. 1). 

ɺ ʥʘʯʘʣʝ ʠʶʣʷ 2023 ʛ. ʚ ʚʦʣʴʝʨʫ ʚʳʧʫʱʝʥʦ 40 ʩʫʩʣʠʢʦʚ (16 ʩʘʤʮʦʚ ʠ 24 

ʩʘʤʢʠ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʨʝʰʝʥʠʝʤ ʈʦʩʧʨʠʨʦʜʥʘʜʟʦʨʘ ʦʪ 21.04.2023 ˉ 053. 

ɺʳʧʫʩʢ ʧʨʦʚʦʜʠʣʠ ʜʚʫʤʷ ʧʘʨʪʠʷʤʠ ï 5 ʠʶʣʷ 20 ʟʚʝʨʴʢʦʚ ʠ ʯʝʨʝʟ ʪʨʠ ʜʥʷ ʝʱʝ 

20 ʟʚʝʨʴʢʦʚ. ɺʩʝʭ ʧʝʨʝʩʝʣʝʥʥʳʭ ʩʫʩʣʠʢʦʚ ʧʦʤʝʪʠʣʠ ʤʠʢʨʦʯʠʧʘʤʠ Animal ID 

ʉʪʘʥʜʘʨʪ ISO: 11784/11785 1,25ʭ7 ʤʤ ʠʣʠ 1,4ʭ8 ʤʤ (ʪʦʣʴʢʦ ʚʟʨʦʩʣʳʝ), ʠ 
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ʢʨʘʩʠʪʝʣʝʤ ʫʨʟʦʣʦʤ ʯʝʨʥʳʤ ʜʣʷ ʫʜʦʙʩʪʚʘ ʚʠʟʫʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ. ɺʩʝ ʟʚʝʨʴʢʠ 

ʧʝʨʝʜ ʚʳʧʫʩʢʦʤ ʙʳʣʠ ʚʟʚʝʰʝʥʳ. ʉ ʤʦʤʝʥʪʘ ʧʝʨʝʩʝʣʝʥʠʷ ʚ ʚʦʣʴʝʨʫ ʠ ʜʦ 

ʟʘʣʝʛʘʥʠʷ ʚ ʩʧʷʯʢʫ ʦʪʩʣʝʞʠʚʘʣʠ ʩʦʩʪʦʷʥʠʝ ʩʫʩʣʠʢʦʚ: 1) ʧʨʠ ʢʘʞʜʦʤ ʦʪʣʦʚʝ 

ʩʫʩʣʠʢʦʚ ʚʟʚʝʰʠʚʘʣʠ, 2) ʙʨʘʣʠ ʧʨʦʙʳ ʬʝʢʘʣʠʡ ʜʣʷ ʦʮʝʥʢʠ ʜʠʥʘʤʠʢʠ 

ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ, 3) ʚʟʷʣʠ ʦʙʨʘʟʮʳ ʬʝʢʘʣʠʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʟʘʨʘʞʝʥʥʦʩʪʠ ʵʥʜʦʧʘʨʘʟʠʪʘʤʠ, 4) ʧʨʦʩʣʝʜʠʣʠ ʧʨʦʮʝʩʩ ʦʩʚʦʝʥʠʷ ʟʚʝʨʴʢʘʤʠ 

ʚʦʣʴʝʨʳ, ʠʭ ʥʘʟʝʤʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʥʦʨʦʚʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

 

 
ʈʠʩ. 1. ɺʦʣʴʝʨʘ ʜʣʷ ʩʫʩʣʠʢʦʚ ʚ ɺʦʨʦʥʠʥʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ 

(ʬʦʪʦ ʉ. ɺ. ʇʘʚʣʦʚʦʡ) 

 

ʇʦʩʣʝ ʚʳʧʫʩʢʘ ʩʫʩʣʠʢʠ ʙʳʩʪʨʦ ʦʩʚʦʠʣʠ ʚʩʶ ʧʣʦʱʘʜʴ ʚʦʣʴʝʨʳ ʠ ʫʞʝ ʢ 

ʚʝʯʝʨʫ ʚ ʜʝʥʴ ʚʳʧʫʩʢʘ ʚʝʣʠ ʩʝʙʷ ʘʢʪʠʚʥʦ: ʨʘʩʢʘʧʳʚʘʣʠ ʥʦʨʳ, ʝʣʠ ʧʦʜʢʦʨʤʢʫ 

(ʷʙʣʦʢʠ, ʩʝʤʝʥʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʭʣʝʙʮ -rʧʝʯʝʥʴʝ) ʠ ʪʨʘʚʫ, ʨʘʩʪʫʱʫʶ ʚ ʚʦʣʴʝʨʝ. 

ɺ 18:30 ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʤʝʯʝʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ 10 ʟʚʝʨʴʢʦʚ (3 ʚʟʨʦʩʣʳʭ ʩʘʤʮʘ 

ʠ 7 ʤʦʣʦʜʳʭ) ʠʟ 20 ʚʳʧʫʱʝʥʥʳʭ ʚ ʵʪʦʪ ʜʝʥʴ. ʉʫʩʣʠʢʠ ʘʢʪʠʚʥʦ ʦʙʩʣʝʜʦʚʘʣʠ 

ʧʨʦʙʫʨʝʥʥʳʝ ʥʦʨʳ ʧʦ ʚʩʝʡ ʧʣʦʱʘʜʠ ʚʦʣʴʝʨʳ. ʅʘ ʩʣʝʜʫʶʱʝʝ ʧʦʩʣʝ ʚʳʧʫʩʢʘ 

ʫʪʨʦ (6.07.23 ʚ 10:00) ʪʦʣʴʢʦ ʫ 8 ʥʦʨ (12,5%) ʥʝ ʦʪʤʝʯʝʥʦ ʦʯʝʚʠʜʥʳʭ ʩʣʝʜʦʚ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ (ʩʣʝʜʳ, ʧʦʢʦʧʳ, ʚʳʙʨʦʩʳ ʛʨʫʥʪʘ, ʩʝʥʦ), ʘ ʯʝʨʝʟ ʜʝʥʴ (7 

ʠʶʣʷ) ʧʦʷʚʠʣʠʩʴ ʠ ʧʝʨʚʳʝ ʥʦʨʳ, ʚʳʨʳʪʳʝ ʩʘʤʠʤʠ ʩʫʩʣʠʢʘʤʠ. ʇʨʠ 

ʦʙʩʣʝʜʦʚʘʥʠʠ ʚʦʣʴʝʨʳ ʯʝʨʝʟ ʤʝʩʷʮ (1ï4 ʘʚʛʫʩʪʘ) ʤʳ ʦʙʥʘʨʫʞʠʣʠ ʤʥʦʛʦ ʩʚʝʞʠʭ 

ʥʦʨ, ʢʘʢ ʚʝʨʪʠʢʘʣʴʥʳʭ, ʪʘʢ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ï ʩʫʩʣʠʢʠ ʩ ʤʦʤʝʥʪʘ ʚʳʧʫʩʢʘ 

ʘʢʪʠʚʥʦ ʨʳʣʠ ʥʦʚʳʝ ʥʦʨʳ ʠ ʧʝʨʝʩʪʨʘʠʚʘʣʠ ʧʨʦʙʫʨʝʥʥʳʝ ʥʘʤʠ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ, 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʥʦʨ (39 ʥʦʨʦʚʳʭ ʦʪʚʝʨʩʪʠʡ), ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚʳʨʳʪʳʭ 

ʩʫʩʣʠʢʘʤʠ, ʙʳʣʘ ʫʞʝ ʟʘʙʠʪʘ ʠʟʥʫʪʨʠ ʟʝʤʣʝʡ, ʘ ʩ ʩʝʨʝʜʠʥʳ ʘʚʛʫʩʪʘ ʩʫʩʣʠʢʦʚ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʥʝ ʦʪʤʝʯʘʣʠ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʟʘʣʝʛʘʥʠʠ ʟʚʝʨʴʢʦʚ ʚ ʩʧʷʯʢʫ. 

ɸʥʘʣʠʟ ʤʘʩʩʳ ʪʝʣʘ ʟʚʝʨʴʢʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ, ʥʘ ʤʦʤʝʥʪ ʧʝʨʝʩʝʣʝʥʠʷ (ʥʘʯʘʣʦ 

ʠʶʣʷ), ʚʟʨʦʩʣʳʝ ʩʘʤʮʳ ʙʳʣʠ ʜʦʩʪʦʚʝʨʥʦ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʪʷʞʝʣʝʝ ʩʘʤʦʢ (ʩʨ. ʚʝʩ 
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ʩʘʤʮʦʚ ï 335,6 ʛ, ʩʘʤʦʢ ï 255,0 ʛ., Mann-Whitney U Test: Z = 2,6; p < 0,01). ʕʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚʟʨʦʩʣʳʝ ʩʘʤʮʳ ʢ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʫʞʝ ʧʨʘʢʪʠʯʝʩʢʠ ʙʳʣʠ 

ʛʦʪʦʚʳ ʢ ʩʧʷʯʢʝ, ʘ ʚʟʨʦʩʣʳʝ ʩʘʤʢʠ ʧʦʩʣʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʚʳʢʘʨʤʣʠʚʘʥʠʷ 

ʜʝʪʝʥʳʰʝʡ ʚ ʩʧʷʯʢʫ ʫʭʦʜʷʪ ʧʦʟʞʝ, ʧʨʦʜʦʣʞʘʷ ʥʘʙʠʨʘʪʴ ʚʝʩ. ʉʝʛʦʣʝʪʢʠ ʞʝ, ʢʘʢ 

ʩʘʤʮʳ, ʪʘʢ ʠ ʩʘʤʢʠ, ʚʝʩʠʣʠ ʤʝʥʴʰʝ ʚʟʨʦʩʣʳʭ ʧʝʨʝʟʠʤʦʚʘʚʰʠʭ ʦʩʦʙʝʡ ʠ 

ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʦʮʝʩʩʝ ʘʢʪʠʚʥʦʡ ʥʘʞʠʨʦʚʢʠ, ʥʦ ʧʨʠ ʵʪʦʤ ʤʦʣʦʜʳʝ ʩʘʤʮʳ ʚʩʝ ʞʝ 

ʙʳʣʠ ʜʦʩʪʦʚʝʨʥʦ ʪʷʞʝʣʝʝ ʩʘʤʦʢ (ʩʘʤʮʳ ï 148,6 ʛ, ʩʘʤʢʠ ï 129.1 ʛ Mann-Whitney 

U Test: Z = 1,96; p = 0,04). 

ʇʦʩʣʝ ʧʝʨʝʩʝʣʝʥʠʷ ʚʟʨʦʩʣʳʝ ʦʩʦʙʠ ʚ ʧʝʨʚʳʝ ʜʥʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʫʩʠʣʝʥʥʫʶ 

ʧʦʜʢʦʨʤʢʫ, ʜʦʩʪʦʚʝʨʥʦ ʭʫʜʝʣʠ ï ʯʝʨʝʟ ʪʨʠ ʜʥʷ ʦʥʠ ʚʝʩʠʣʠ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʜʝʥʴ 

ʚʳʧʫʩʢʘ (Wilcoxon Matched Pairs Test: N = 7, T = 2,0; Z = 2,0; p < 0,05), ʚʝʨʦʷʪʥʦ 

ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʘʜʘʧʪʘʮʠʝʡ ʢ ʥʦʚʳʤ ʥʝʟʥʘʢʦʤʳʤ ʫʩʣʦʚʠʷʤ. ɺʝʩ ʤʦʣʦʜʳʭ ʩʫʩʣʠʢʦʚ 

ʧʨʠ ʵʪʦʤ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʠʟʤʝʥʠʣʩʷ (Wilcoxon Matched Pairs Test: N = 15, T = 50,5; 

Z = 0,5; p = 0,6). 

ɺ ʥʘʯʘʣʝ ʘʚʛʫʩʪʘ ʚ ʚʦʣʴʝʨʝ ʦʪʤʝʯʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʩʝʛʦʣʝʪʢʠ, ʚʝʩ ʢʦʪʦʨʳʭ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʚʝʩʦʤ ʧʨʠ ʚʳʧʫʩʢʝ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʩʷ (Wilcoxon Matched 

Pairs Test: N = 7, T = 0,00; Z = 2,37; p = 0,017) ʠ ʜʦʩʪʠʛ 210ï391 ʛ, ʯʪʦ, ʢʘʢ 

ʧʦʢʘʟʳʚʘʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʫʩʧʝʰʥʦʡ ʟʠʤʦʚʢʠ (ʃʦʙʢʦʚ, 1999). 

ʇʦʣʫʯʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʚ ʙʫʜʫʱʝʤ ʧʣʘʥʠʨʫʝʪʩʷ ʚʢʣʶʯʠʪʴ ʚ ʨʝʢʦʤʝʥʜʘʮʠʠ 

ʧʦ ʧʝʨʝʩʝʣʝʥʠʶ ʠ ʚʦʣʴʝʨʥʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʢʨʘʧʯʘʪʳʭ ʩʫʩʣʠʢʦʚ. ɺʘʞʥʝʡʰʠʝ 

ʨʝʟʫʣʴʪʘʪʳ: 1. ʂʦʥʩʪʨʫʢʮʠʷ ʚʦʣʴʝʨʳ ʠ ʤʝʪʦʜʠʢʘ ʧʝʨʝʩʝʣʝʥʠʷ ʧʦʜʭʦʜʷʪ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. 2. ʇʝʨʝʩʝʣʝʥʠʝ ʢʨʘʧʯʘʪʳʭ ʩʫʩʣʠʢʦʚ ʚ ʥʘʯʘʣʝ 

ʠʶʣʷ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʧʝʰʥʦʡ ʥʘʞʠʨʦʚʢʠ ʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ʧʝʨʝʟʠʤʦʚʢʝ ʚ 

ʜʘʥʥʦʤ ʨʘʡʦʥʝ.  

ʋʩʧʝʰʥʦʩʪʴ ʧʝʨʝʩʝʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ ʩʫʩʣʠʢʦʚ ʙʫʜʝʪ ʦʮʝʥʝʥʘ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʭʦʜʘ ʠʟ ʩʧʷʯʢʠ ʠ ʨʘʟʤʥʦʞʝʥʠʷ. 

 

ʇʈʀʄɽʏɸʅʀʗ 

ʂʨʘʩʥʘʷ ʢʥʠʛʘ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ (ʠʟʜʘʥʠʝ 3-ʝ, ʜʦʧʦʣʥʝʥʥʦʝ ʠ 
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ʛ. ʉʫʨʛʫʪ, ʈʦʩʩʠʷ 
2ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ 

ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

 

ʇʆʃʆɺɸʗ ʀ ɺʆɿʈɸʉʊʅɸʗ ʉʊʈʋʂʊʋʈɸ ʇʆʇʋʃʗʎʀʀ ɸʃʊɸʁʉʂʆɻʆ 

ʂʈʆʊɸ TALPA ALTAICA ʅɸ ʉɽɺɽʈʅʆʁ ʇɽʈʀʌɽʈʀʀ ɸʈɽɸʃɸ ɺ 

ɿɸʇɸɼʅʆʁ ʉʀɹʀʈʀ 

 

ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʝʪʩʷ ʧʦʣʦʚʘʷ ʠ ʚʦʟʨʘʩʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʧʫʣʷʮʠʠ ʘʣʪʘʡʩʢʦʛʦ 

ʢʨʦʪʘ ʥʘ ʩʝʚʝʨʝ ʝʛʦ ʘʨʝʘʣʘ. ɺ ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʝ ʧʦʧʫʣʷʮʠʠ ʧʨʝʦʙʣʘʜʘʶʪ 

ʩʝʛʦʣʝʪʢʠ ʠ ʛʦʜʦʚʘʣʳʝ ʦʩʦʙʠ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʢʨʦʪʦʚ 

ʥʘ ʩʝʚʝʨʥʦʡ ʛʨʘʥʠʮʝ ʘʨʝʘʣʘ ʩʦʩʪʘʚʣʷʝʪ 3 ʛʦʜʘ, ʢʦʣʠʯʝʩʪʚʦ ʩʘʤʦʢ ʧʨʝʦʙʣʘʜʘʝʪ 

ʥʘʜ ʢʦʣʠʯʝʩʪʚʦʤ ʩʘʤʮʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʣʪʘʡʩʢʠʡ ʢʨʦʪ, ʧʦʣʦʚʘʷ ʩʪʨʫʢʪʫʨʘ, ʚʦʟʨʘʩʪʥʘʷ ʩʪʨʫʢʪʫʨʘ, 

ɿʘʧʘʜʥʘʷ ʉʠʙʠʨʴ. 
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GENDER AND AGE STRUCTURE OF THE ALTAI MOLE TALPA ALTAICA 

POPULATION AT THE NORTHERN PERIPHERY OF ITS RANGE IN 

WESTERN SIBERIA 

 

The article studies the gender and age structure of the Altai mole population in 

the north of its range. The age structure of the population is dominated by juvenile 

and one-year-old animals. The maximum life expectancy of moles at the northern 

border of the area is 3 years, the number of females prevails over the number of 

males. 

Key words: altai mole, gender structure, age structure, Western Siberia. 

 

ʆʧʪʠʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʞʠʚʦʪʥʳʭ ʧʦ ʚʦʟʨʘʩʪʘʤ ï ɻʪʦ ʦʜʠʥ ʠʟ ʢʣʶʯʝʚʳʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʠʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ 

ʦʙʠʪʘʥʠʷ (ʐʚʘʨʮ, 1962). ʉʦʦʪʥʦʰʝʥʠʝ ʧʦʣʦʚ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʠʥʜʠʢʘʪʦʨʦʤ 

ʩʦʩʪʦʷʥʠʷ ʧʦʧʫʣʷʮʠʠ, ʪʘʢ ʢʘʢ ʝʛʦ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʟʘʢʦʥʦʤʝʨʥʦ ʠ 

ʦʪʨʘʞʘʶʪ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʧʦʧʫʣʷʮʠʠ ʚ ʦʧʨʝʜʝʣʝʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. 

(ɹʦʣʴʰʘʢʦʚ, ʂʫʙʘʥʮʝʚ, 1984). ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʦʪʣʠʯʘʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ 

ʠ ʧʦʜʚʝʨʞʝʥ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ. 

ʏʠʩʣʝʥʥʦʩʪʴ ʘʣʪʘʡʩʢʦʛʦ ʢʨʦʪʘ ʥʝ ʷʚʣʷʝʪʩʷ ʩʪʘʙʠʣʴʥʦʡ ʠ ʧʦʜʚʝʨʞʝʥʘ 

ʠʟʤʝʥʝʥʠʷʤ ʧʦʜ ʚʣʠʷʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ (ɼʝʧʘʨʤʘ, 1951; ʖʜʠʥ, 1971; 

ʇʦʣʷʢʦʚ, 1972; ʃʠʩʝʥʢʦʚ, 1984).  

ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʧʨʦʚʦʜʠʣʠʩʴ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʦʧʪʠʤʫʤʝ ʘʨʝʘʣʘ (ɽʛʦʨʠʥ, 1936; ɹʝʨʛʝʨ, 1946; ʉʪʨʦʛʘʥʦʚ, 

1948; ʖʜʠʥ, 1989 ʠ ʜʨ.). ʅʘʤʠ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ, ʦʪʨʘʞʘʶʱʠʝ ʜʠʥʘʤʠʢʫ 

ʧʦʧʫʣʷʮʠʠ ʘʣʪʘʡʩʢʦʛʦ ʢʨʦʪʘ ʥʘ ʩʝʚʝʨʥʦʡ ʛʨʘʥʠʮʝ ʘʨʝʘʣʘ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʋʯʝʪʳ ʘʣʪʘʡʩʢʦʛʦ ʢʨʦʪʘ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ 2018-2023 ʛʛ. ʩ ʠʶʥʷ ʧʦ ʩʝʥʪʷʙʨʴ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʉʫʨʛʫʪʩʢʦʛʦ ʟʘʢʘʟʥʠʢʘ ʠ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʛʦʨʥʦʣʳʞʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

çʂʘʤʝʥʥʳʡ ʄʳʩè (ʉʫʨʛʫʪʩʢʠʡ ʨʘʡʦʥ). ʊʝʨʨʠʪʦʨʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʝʪ 

ʧʦʡʤʝʥʥʳʝ ʠ ʪʝʨʨʘʩʦʚʳʝ ʫʯʘʩʪʢʠ. ʂʨʦʪʳ ʙʳʣʠ ʦʪʣʦʚʣʝʥʳ ʥʘ ʥʘʜʧʦʡʤʝʥʥʦʡ 

ʪʝʨʨʘʩʝ. ʉʪʘʮʠʦʥʘʨʥʳʝ ʪʦʯʢʠ ʦʪʣʦʚʦʚ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʢʦʣʦ 40 ʢʤ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʣʦʢʘʣʠʪʝʪʦʚ ʨʘʟʥʷʪʩʷ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ʇʦʩʢʦʣʴʢʫ ʢʨʦʪʦʚʠʥʳ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝ ʚʳʨʘʞʝʥʳ, ʟʚʝʨʴʢʦʚ ʜʦʙʳʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʣʦʚʯʠʭ ʢʘʥʘʚʦʢ (ʅʘʫʤʦʚ, 

1955). 

ʋʯʪʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʦʙʨʘʙʘʪʳʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʦʙʱʝʧʨʠʥʷʪʳʭ 

ʟʦʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʠʢ (ʊʫʧʠʢʦʚʘ, 1964; ʂʘʨʘʩʝʚʘ ʠ ʜʨ., 2008). ɺʩʝʛʦ ʙʳʣʦ 

ʫʯʪʝʥʦ 99 ʦʩʦʙʝʡ, ʧʦʣ ʫʜʘʣʦʩʴ ʦʧʨʝʜʝʣʠʪʴ ʫ 87, ʚʦʟʨʘʩʪ ï ʫ 97 ʦʩʦʙʝʡ. ɺʦʟʨʘʩʪ 

ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ ʩʣʦʠʩʪʳʤ ʩʪʨʫʢʪʫʨʘʤ ʢʦʨʝʥʥʳʭ ʟʫʙʦʚ (ʂʣʝʚʝʟʘʣʴ, 2007), ʘ ʪʘʢʞʝ 

ʧʦ ʩʪʝʨʪʦʩʪʠ ʟʫʙʦʚ (ɼʝʧʘʨʤʘ, 1954; ʖʜʠʥ, 1989). 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʛʠʧʦʪʝʟʳ ʦ ʥʘʣʠʯʠʠ ʩʚʷʟʠ ʤʝʞʜʫ ʦʙʱʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʞʠʚʦʪʥʳʭ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʨʠʪʝʨʠʡ ʍ2 ʇʠʨʩʦʥʘ. ɺ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʤʘʣʳʝ 

ʯʘʩʪʦʪʳ, ʜʣʷ ʧʨʦʚʝʨʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʛʠʧʦʪʝʟʳ ʦ ʥʘʣʠʯʠʠ ʩʚʷʟʠ, ʦʧʠʨʘʣʠʩʴ ʥʘ 
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ʪʦʯʥʳʡ ʢʨʠʪʝʨʠʡ ʌʠʰʝʨʘ. ʇʨʦʚʝʨʢʘ ʛʠʧʦʪʝʟ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʥʘ ʫʨʦʚʥʝ 

ʟʥʘʯʠʤʦʩʪʠ 0,05. ʈʘʩʯʝʪʳ ʚʳʧʦʣʥʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ IBM SPSS 

Statistics 27. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʀʟ 87 ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʢʨʦʪʦʚ 49 ʦʢʘʟʘʣʠʩʴ ʩʘʤʢʘʤʠ (56,3% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ), 

ʘ 38 ï ʩʘʤʮʘʤʠ (43,7%). ʀʟ-ʟʘ ʧʨʦʤʝʨʟʘʥʠʷ ʧʦʯʚʳ ʚ ʤʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʦʚʯʠʭ 

ʢʘʥʘʚʦʢ ʜʣʷ ʦʪʣʦʚʘ ʞʠʚʦʪʥʳʭ ʙʳʣʦ ʥʝʚʦʟʤʦʞʥʦ. ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ 

ʙʳʣʦ ʦʪʣʦʚʣʝʥʦ ʙʝʨʝʤʝʥʥʳʭ ʠ ʥʝʜʘʚʥʦ ʨʦʜʠʚʰʠʭ ʩʘʤʦʢ. ɿʘ ʚʝʩʴ ʧʝʨʠʦʜ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʦʚʦʡ ʩʦʩʪʘʚ ʘʣʪʘʡʩʢʦʛʦ ʢʨʦʪʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʷʚʥʳʤ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʩʘʤʦʢ, ʦʩʦʙʝʥʥʦ ʩʨʝʜʠ ʩʝʛʦʣʝʪʦʢ (83,7% ʢ 47,4%) (ʪʘʙʣ. 1).  

 

ʊʘʙʣʠʮʘ 1 

ʇʦʣʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʘʣʪʘʡʩʢʦʛʦ ʢʨʦʪʘ 

ɻʦʜ ɺʩʝʛʦ 
ʉʘʤʢʠ ʉʘʤʮʳ 

ʩʝʛʦʣʝʪʢʠ 1 ʛʦʜ 2 ʛʦʜʘ 3 ʛʦʜʘ ʩʝʛʦʣʝʪʢʠ 1 ʛʦʜ 2 ʛʦʜʘ 3 ʛʦʜʘ 

2018 2 0 0 0 0 0 2 0 0 

2019 19 8 3 0 0 6 0 1 1 

2020 15 5 1 0 0 2 4 2 1 

2021 16 8 1 0 0 4 2 0 1 

2022 27 13 2 1 0 6 2 3 0 

2023 8 7 0 0 0 0 0 1 0 

% 83,7 14,3 2 0 47,4 26,3 18,4 7,9 

ʠʪʦʛʦ 87 49 (56,3%) 38 (43,7%) 

 

ʆʜʥʘʢʦ ʩʨʝʜʠ ʛʦʜʦʚʘʣʳʭ ʦʩʦʙʝʡ ʧʨʝʦʙʣʘʜʘʣʠ ʩʘʤʮʳ (26,3% ʢ 14,3%). 

ɸʥʘʣʠʟʠʨʫʷ ʢʦʣʠʯʝʩʪʚʦ ʘʣʪʘʡʩʢʦʛʦ ʢʨʦʪʘ ʟʘ 2018ï2023 ʛʛ. ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ 

ʜʚʘ ʧʠʢʘ ʚ 2019 ʠ 2022 ʛʛ. (ʨʠʩ. 1). 

 

 
ʈʠʩ. 1. ɼʠʥʘʤʠʢʘ ʢʦʣʠʯʝʩʪʚʘ ʘʣʪʘʡʩʢʦʛʦ ʢʨʦʪʘ ʟʘ ʧʝʨʠʦʜ 2018ï2023 ʛʛ. 

 

ʉʨʝʜʠ ʩʘʤʦʢ ʯʠʩʣʦ ʞʠʚʦʪʥʳʭ ʚʦʟʨʘʩʪʦʤ 1 ʛʦʜ ʩʦʩʪʘʚʠʣʦ 7 ʦʩʦʙʝʡ, ʚʦʟʨʘʩʪʦʤ 

2 ʛʦʜʘ ï 1 ʦʩʦʙʴ, ʞʠʚʦʪʥʳʭ ʩʪʘʨʰʝ ʵʪʦʛʦ ʚʦʟʨʘʩʪʘ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʙʳʣʦ (ʨʠʩ. 2). 
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ʈʠʩ. 2. ɺʦʟʨʘʩʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʘʤʦʢ ʘʣʪʘʡʩʢʦʛʦ ʢʨʦʪʘ 

 

ɺʟʨʦʩʣʳʝ ʩʘʤʢʠ ʧʨʦʷʚʣʷʶʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʢʨʳʪʥʦʩʪʴ ʠ ʦʩʪʦʨʦʞʥʦʩʪʴ, 

ʧʦʵʪʦʤʫ ʠʭ ʦʪʣʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʩʣʦʞʥʦʩʪʴ (ʉʦʢʦʣʦʚ, 1984). 

ʆʪʤʝʯʘʝʪʩʷ ʪʘʢʞʝ, ʯʪʦ ʫʨʦʚʝʥʴ ʩʤʝʨʪʥʦʩʪʠ ʩʨʝʜʠ ʩʘʤʦʢ ʚʳʰʝ, ʯʝʤ ʩʨʝʜʠ 

ʩʘʤʮʦʚ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʦʙʝʡ ʢʘʢ ʧʦ ʧʦʣʫ, ʪʘʢ ʠ ʧʦ ʦʪʜʝʣʴʥʳʤ ʚʦʟʨʘʩʪʥʳʤ 

ʛʨʫʧʧʘʤ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʷʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʨʘʟʣʠʯʥʳʝ ʛʦʜr ʠ ʩʝʟʦʥʳ, 

ʥʦ ʠ ʚʥʫʪʨʠ ʦʜʥʦʡ ʧʦʧʫʣʷʮʠʠ ʟʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ 

(ɹʦʣʴʰʘʢʦʚ, ʂʫʙʘʥʮʝʚ, 1984), ʯʪʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ʠ ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ. 

ɺʦʟʨʘʩʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʘʤʮʦʚ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʪʘʢʞʝ ʢʦʣʝʙʘʣʘʩʴ (ʨʠʩ. 3), ʥʦ 

ʥʘʙʣʶʜʘʣʘʩʴ ʪʝʥʜʝʥʮʠʷ: ʚ ʛʦʜʳ ʩ ʥʘʠʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʢʨʦʪʘ ʧʨʝʦʙʣʘʜʘʣʠ 

ʩʘʤʮʳïʩʝʛʦʣʝʪʢʠ. ʆʜʥʘʢʦ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʨʘʚʥʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʢʨʦʪʦʚ ʧʦ ʛʦʜʘʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʩʘʤʮʦʚ ʩ ʧʦʤʦʱʴʶ 

ʢʨʠʪʝʨʠʷ ʍ2 ʇʠʨʩʦʥʘ, ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʢʨʦʪʦʚ ʚ ʨʘʟʥʳʝ ʛʦʜʳ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʚʦʟʨʘʩʪʘ ʩʘʤʮʦʚ (p = 0,118).  

 

 
ʈʠʩ. 3. ɺʦʟʨʘʩʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʘʤʮʦʚ ʘʣʪʘʡʩʢʦʛʦ ʢʨʦʪʘ 

 

ʇʦʤʠʤʦ ʧʨʦʚʝʨʢʠ ʛʠʧʦʪʝʟʳ ʦ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʣʠʯʝʩʪʚʘ ʢʨʦʪʦʚ ʦʪ ʚʦʟʨʘʩʪʘ 

ʩʘʤʮʦʚ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʢʨʦʪʦʚ ʧʦ ʛʦʜʘʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʦʣʘ, ʚʦʟʨʘʩʪʘ ʚ ʮʝʣʦʤ ʠ ʚʦʟʨʘʩʪʘ ʩʘʤʦʢ. ʈʝʟʫʣʴʪʘʪʳ ʪʝʩʪʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ 
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ʢʦʣʠʯʝʩʪʚʦ ʞʠʚʦʪʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ (ʨ = 0,207, 

ʨ = 0,086, ʨ = 0,843, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɺʝʨʦʷʪʥʦ, ʥʘ ʜʠʥʘʤʠʢʫ ʢʦʣʠʯʝʩʪʚʘ 

ʘʣʪʘʡʩʢʦʛʦ ʢʨʦʪʘ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʚʣʠʷʶʪ ʘʙʠʦʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ. ɺ ʨʘʙʦʪʘʭ 

ʅ. ʇ. ʅʘʫʤʦʚʘ (1945), ʕ. ɺ. ʀʚʘʥʪʝʨʘ (2018) ʠ ʨʷʜʝ ʜʨʫʛʠʭ ʧʫʙʣʠʢʘʮʠʡ 

ʦʙʨʘʱʘʝʪʩʷ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʯʠʩʣʝʥʥʦʩʪʴ ʞʠʚʦʪʥʳʭ ʥʘ ʩʝʚʝʨʥʦʡ ʧʝʨʠʬʝʨʠʠ 

ʘʨʝʘʣʘ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʵʢʟʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʚ ʦʩʥʦʚʥʦʤ ʦʪ 

ʧʦʛʦʜʥʦ-ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ. 

ʅʘ ʩʝʚʝʨʥʦʡ ʛʨʘʥʠʮʝ ʘʨʝʘʣʘ ʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʘʣʪʘʡʩʢʦʛʦ ʢʨʦʪʘ ʜʦʩʪʠʛʘʣʘ 3 ʣʝʪ. ʆʜʥʘʢʦ, 

ʣʠʪʝʨʘʪʫʨʥʳʝ ʠʩʪʦʯʥʠʢʠ (ɼʝʧʘʨʤʘ, 1954; ʖʜʠʥ, 1989) ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, 

ʯʪʦ ʢʨʦʪ ʚ ʦʧʪʠʤʫʤʝ ʘʨʝʘʣʘ ʤʦʞʝʪ ʞʠʪʴ 5 ʣʝʪ, ʥʦ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ï 4 ʛʦʜʘ. 

ʆʯʝʚʠʜʥʦ, ʧʦʧʫʣʷʮʠʷ ʢʨʦʪʘ, ʦʙʠʪʘʶʱʝʛʦ ʥʘ ʩʝʚʝʨʥʦʡ ʧʝʨʠʬʝʨʠʠ ʘʨʝʘʣʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʳʰʝʥʥʦʡ ʩʤʝʨʪʥʦʩʪʴʶ. ʅ. ʂ. ɼʝʤʘʨʤʘ (1954) ʫʢʘʟʳʚʘʣ, ʯʪʦ 

ʧʦʚʳʰʝʥʥʘʷ ʩʤʝʨʪʥʦʩʪʴ ʭʘʨʘʢʪʝʨʥʘ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʩʝʛʦʣʝʪʦʢ ʠ ʜʣʷ ʩʘʤʳʭ 

ʩʪʘʨʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚʠʜʘ. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚ ʦʪʥʦʰʝʥʠʠ ʩʝʛʦʣʝʪʦʢ ʵʪʘ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʪʘʢʞʝ ʧʨʦʩʣʝʞʠʚʘʣʘʩʴ.  

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʧʝʨʠʦʜʘ ʧʦʠʤʢʠ ʠ ʧʦʣʦʚʦʛʦ ʩʦʩʪʘʚʘ ʢʨʦʪʦʚ, ʪʘʢʞʝ ʤʦʞʥʦ 

ʦʪʤʝʪʠʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ, ʫʧʦʤʷʥʫʪʫʶ ʚ ʨʘʙʦʪʝ ʊ. ʃ. 

ɹʦʨʦʜʫʣʠʥʦʡ (1953). ɺ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʠʶʥʷ ʩʨʝʜʠ ʧʦʡʤʘʥʥʳʭ ʞʠʚʦʪʥʳʭ 

ʧʨʝʦʙʣʘʜʘʣʠ ʚʟʨʦʩʣʳʝ ʩʘʤʮʳ, ʪʘʢ ʢʘʢ ʵʪʦ ʧʝʨʠʦʜ ʧʦʣʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʟʨʦʩʣʳʭ 

ʩʘʤʦʢ ʠ ʥʘʠʙʦʣʴʰʝʡ ʘʢʪʠʚʥʦʩʪʠ ʚʟʨʦʩʣʳʭ ʩʘʤʮʦʚ. ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʚ 

ʩʚʷʟʠ ʩ ʧʦʟʜʥʠʤ ʥʘʯʘʣʦʤ ʫʯʝʪʦʚ, ʚ ʵʪʦʤ ʧʝʨʠʦʜʝ ʙʳʣ ʦʪʣʦʚʣʝʥ ʣʠʰʴ 1 ʚʟʨʦʩʣʳʡ 

ʩʘʤʝʮ (1,1% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʧʦʡʤʘʥʥʳʭ). ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʠʶʥʷ ʠ ʜʦ 

ʩʝʨʝʜʠʥʳ ʠʶʣʷ ʚ ʨʘʙʦʪʝ ʊ. ʃ. ɹʦʨʦʜʫʣʠʥʦʡ ʩʦʦʪʥʦʰʝʥʠʝ ʤʦʣʦʜʳʭ ʠ ʚʟʨʦʩʣʳʭ 

ʩʘʤʮʦʚ ʧʨʠʤʝʨʥʦ ʨʘʚʥʦ ʠ ʩʦʩʪʘʚʣʷʣʦ 29% ʢ 33%. ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʤʦʣʦʜʳʝ 

ʩʘʤʮʳ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʚʩʪʨʝʯʘʣʠʩʴ ʨʝʞʝ, ʯʝʤ ʚʟʨʦʩʣʳʝ (2,3% ʢ 8,1%). ɺ ʫʢʘʟʘʥʥʳʡ 

ʧʝʨʠʦʜ ʩʘʤʢʠ ʚ ʦʪʣʦʚʘʭ ʚʩʪʨʝʯʘʣʠʩʴ ʨʝʞʝ, ʯʝʤ ʩʘʤʮʳ, ʪʘʢ ʢʘʢ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ 

ʥʠʭ ʥʘʭʦʜʠʣʦʩʴ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʣʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʪʝʯʢʘ ʚ ʵʪʦ ʚʨʝʤʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʫ ʤʦʣʦʜʳʭ ʦʩʦʙʝʡ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ 

(ɹʦʨʦʜʫʣʠʥʘ, 1953). ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʠʶʣʷ ʢʦʣʠʯʝʩʪʚʦ ʧʦʡʤʘʥʥʳʭ ʩʘʤʮʦʚ ʠ 

ʩʘʤʦʢ ʪʝʦʨʝʪʠʯʝʩʢʠ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʥʳʤ, ʪʘʢ ʢʘʢ ʧʝʨʠʦʜ 

ʧʦʣʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʘʤʦʢ ʟʘʚʝʨʰʘʝʪʩʷ. ʆʜʥʘʢʦ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʜʦʣʷ ʩʘʤʦʢ ʚʦ 

ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʣʝʪʘ ʠ ʚ ʥʘʯʘʣʝ ʦʩʝʥʠ ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ 

(ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 50,6% ʠ 32,2%) (ʪʘʙʣ. 2). 

 

ʊʘʙʣʠʮʘ 2 

ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʣʠʯʝʩʪʚʘ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʝʨʠʦʜʘ ʦʪʣʦʚʘ 

ʇʝʨʠʦʜ ʦʪʣʦʚʘ ʂʦʣ-ʚʦ ɺʦʟʨʘʩʪ 
ʆʪʣʦʚʣʝʥʦ ʩʘʤʦʢ ʆʪʣʦʚʣʝʥʦ ʩʘʤʮʦʚ 

n % n % 

01.06 ï 15.06 1 
ʤʦʣʦʜʳʝ 0 0 0 0 

ʚʟʨʦʩʣʳʝ 0 0 1 1,1 

16.06 ï 15.07 14 
ʤʦʣʦʜʳʝ 5 5,7 2 2,3 

ʚʟʨʦʩʣʳʝ 0 0 7 8,1 

16.07 ï 22.09 72 
ʤʦʣʦʜʳʝ 37 42,5 16 18,4 

ʚʟʨʦʩʣʳʝ 7 8,1 12 13,8 
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ɿʘʢʣʶʯʝʥʠʝ 

ɺʘʨʠʘʮʠʠ ʢʦʣʠʯʝʩʪʚʘ ʘʣʪʘʡʩʢʦʛʦ ʢʨʦʪʘ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʯʠʩʣʘ 

ʦʩʦʙʝʡ ʨʘʟʥʦʛʦ ʧʦʣʘ ʠ ʚʦʟʨʘʩʪʘ. ɺʦʟʨʘʩʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʧʫʣʷʮʠʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʩʝʛʦʣʝʪʦʢ (66%), ʟʘ ʢʦʪʦʨʳʤʠ ʩʣʝʜʫʶʪ 

ʛʦʜʦʚʘʣʳʝ (21%) ʠ ʜʚʫʭʣʝʪʥʠʝ ʦʩʦʙʠ (10%), ʟʘʪʝʤ ʪʨʝʭʣʝʪʥʠʝ (3%). 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʘʣʪʘʡʩʢʦʛʦ ʢʨʦʪʘ ʥʘ ʩʝʚʝʨʥʦʡ ʛʨʘʥʠʮʝ 

ʘʨʝʘʣʘ ʩʦʩʪʘʚʣʷʝʪ 3 ʛʦʜʘ. ɺ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʧʦʧʫʣʷʮʠʠ ʯʠʩʣʦ ʩʘʤʦʢ ʧʨʝʚʳʰʘʝʪ 

ʯʠʩʣʦ ʩʘʤʮʦʚ (ʩʦʦʪʥʦʰʝʥʠʝ 56,3% ʢ 43,7%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 
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ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʠ ʜʠʥʘʤʠʢʠ ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʵʢʦʣʦʛʠʠ (ɾʫʢʦʚʘ, 

ʂʦʤʘʨʦʚ, 1990; ɾʫʢʦʚʘ, 1995; ʉʤʠʨʥʦʚʘ ʠ ʜʨ., 2002; ʇʦʧʫʣʷʮʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝé, 

2005). ʎʝʥʦʪʠʯʝʩʢʠʝ ʧʦʧʫʣʷʮʠʠ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʬʠʪʦʮʝʥʦʟ ï 

ʩʣʦʞʥʳʝ ʩʠʩʪʝʤʳ ʥʘʜʦʨʛʘʥʠʟʤʝʥʥʦʛʦ ʫʨʦʚʥʷ, ʠʟʫʯʝʥʠʝ ʠʭ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʳ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʨʝʘʢʮʠʠ ʥʘ ʚʥʝʰʥʝʝ ʚʦʟʜʝʡʩʪʚʠʝ (ʋʨʘʥʦʚ, 1967; 

ɿʘʫʛʦʣʴʥʦʚʘ ʠ ʜʨ., 1988; ɾʫʢʦʚʘ, 1995; ʕʢʦʣʦʛʠʷé, 1998; ɾʠʟʥʴ ʧʦʧʫʣʷʮʠʡé, 

1998). ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʧʦʣʫʯʠʣʘ ʨʘʟʚʠʪʠʝ ʢʦʥʮʝʧʮʠʷ ʧʦʣʠʚʘʨʠʘʥʪʥʦʩʪʠ 

ʦʥʪʦʛʝʥʝʟʘ, ʢʦʪʦʨʘʷ ʩʪʘʣʘ ʦʩʥʦʚʦʡ ʜʣʷ ʠʟʫʯʝʥʠʷ ʤʥʦʛʦʦʙʨʘʟʠʷ ʧʫʪʝʡ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ (ɾʫʢʦʚʘ, 1995; ʅʦʪʦʚ, ɾʫʢʦʚʘ, 2019). ʅʘʯʘʣʠʩʴ 

ʘʢʪʠʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʝʝ ʧʨʦʷʚʣʝʥʠʷ ʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʠ ʠʟʫʯʝʥʠʝ 

ʧʨʠʨʦʜʳ ʵʪʦʛʦ ʷʚʣʝʥʠʷ (ɾʫʢʦʚʘ, 1995, 2001; ʉʤʠʨʥʦʚʘ ʠ ʜʨ., 1999; ʇʦʣʷʥʩʢʘʷ, 

2012). ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʶʪʩʷ ʦʙʰʠʨʥʳʝ ʩʚʝʜʝʥʠʷ ʦ 

ʤʦʨʬʦʣʦʛʠʠ, ʦʥʪʦʛʝʥʝʟʝ, ʨʘʟʤʝʨʥʦʡ, ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ, ʨʠʪʤʦʣʦʛʠʯʝʩʢʦʡ, 

ʚʨʝʤʝʥʥʦʡ ʧʦʣʠʚʘʨʠʘʥʪʥʦʩʪʠ ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʙʦʣʝʝ ʯʝʤ 500 ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʚ 

ʨʘʟʥʳʭ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ (ʇʦʧʫʣʷʮʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝé, 2005). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʣʠʯʥʳʭ ʙʠʦʤʦʨʬ, ʨʘʟʨʘʙʦʪʘʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ 

ʧʦʣʠʚʘʨʠʘʥʪʥʦʩʪʠ ʦʥʪʦʛʝʥʝʟʘ (ɾʫʢʦʚʘ, ʂʦʤʘʨʦʚ, 1990; ɾʫʢʦʚʘ, 1995, 2001; 

ɾʫʢʦʚʘ, ɻʣʦʪʦʚ, 2001). ʇʦʢʘʟʘʥʦ, ʯʪʦ ʫ ʦʩʦʙʝʡ ʚ ʣʶʙʦʤ ʚʦʟʨʘʩʪʥʦʤ ʩʦʩʪʦʷʥʠʠ 

ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʠʟʤʝʥʯʠʚʦʩʪʠ ʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʩʧʦʩʦʙʦʚ ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʪʝʤʧʦʚ ʨʘʟʚʠʪʠʷ ʚ ʧʨʝʜʝʣʘʭ ʛʝʥʝʪʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ 

ʦʥʪʦʛʝʥʝʟʘ, ʩʚʦʡʩʪʚʝʥʥʦʡ ʜʘʥʥʦʤʫ ʚʠʜʫ. ʂʦʥʮʝʧʮʠʷ ʧʦʣʠʚʘʨʠʘʥʪʥʦʩʪʠ 

ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʢʘʢ ʧʦʜʭʦʜ ʢ ʘʥʘʣʠʟʫ ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʡ (ʅʦʪʦʚ, ɾʫʢʦʚʘ, 

2019), ʧʨʠ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʚʳʷʚʣʝʥʠʝ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʦʩʦʙʷʤʠ, 

ʢʦʪʦʨʳʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʧʨʦʷʚʣʝʥʠʷ ʤʥʦʛʦʚʘʨʠʘʥʪʥʦʩʪʠ ʨʘʟʚʠʪʠʷ.  

ʇʦʧʫʣʷʮʠʠ ʨʘʩʪʝʥʠʡ ʚ ɸʨʢʪʠʢʝ ʠ ʉʫʙʘʨʢʪʠʢʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ 

ʚ ʧʣʘʥʝ ʠʟʫʯʝʥʠʷ ʬʝʥʦʤʝʥʘ ʧʦʣʠʚʘʨʠʘʥʪʥʦʩʪʠ ʨʘʟʚʠʪʠʷ, ʢʦʪʦʨʘʷ ʚʳʷʚʣʝʥʘ ʫ 

ʤʥʦʛʠʭ ʚʠʜʦʚ (ɺʘʩʠʣʝʚʩʢʘʷ, 2007). ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʘʙʠʦʪʠʯʝʩʢʠʭ ʠ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʣʠʚʘʨʠʘʥʪʥʦʝ ʧʨʦʭʦʞʜʝʥʠʝ 

ʦʥʪʦʛʝʥʝʟʘ, ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʠʟʤʝʥʝʥʠʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʠʣʠ ʵʣʠʤʠʥʘʮʠʠ 

ʚʦʟʨʘʩʪʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʤʥʦʛʦʚʘʨʠʘʥʪʥʦʩʪʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ, 

ʚʘʨʴʠʨʦʚʘʥʠʠ ʧʦʣʦʚʦʛʦ ʠ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ, ʫʚʝʣʠʯʝʥʠʠ ʠʣʠ 

ʟʘʤʝʜʣʝʥʠʠ ʪʝʤʧʦʚ ʨʘʟʚʠʪʠʷ (ɺʘʩʠʣʝʚʩʢʘʷ, 2007). ʇʦʣʠʚʘʨʠʘʥʪʥʦʩʪʴ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʧʦʧʫʣʷʮʠʷʭ ʘʨʢʪʠʯʝʩʢʠʭ ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʠʤʝʥʝʝ ʠʟʫʯʝʥʥʦʡ. 

ʇʦʣʠʚʘʨʠʘʥʪʥʦʩʪʴ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʧʦʧʫʣʷʮʠʷʭ 

ʘʨʢʪʠʯʝʩʢʠʭ ʠ ʛʠʧʦʘʨʢʪʠʯʝʩʢʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ. ɸʜʘʧʪʘʮʠʷ ʢ ʢʦʨʦʪʢʦʤʫ 

ʚʝʛʝʪʘʮʠʦʥʥʦʤʫ ʧʝʨʠʦʜʫ ʚ ʚʳʩʦʢʠʭ ʰʠʨʦʪʘʭ ʚʳʨʘʞʘʝʪʩʷ ʚ ʧʨʦʜʣʝʥʠʠ ʧʦʣʥʦʛʦ 

ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʮʠʢʣʘ ʘʨʢʪʠʯʝʩʢʠʭ ʨʘʩʪʝʥʠʡ ʥʘ ʥʝʩʢʦʣʴʢʦ ʩʝʟʦʥʦʚ ʠ 

ʧʦʣʠʚʘʨʠʘʥʪʥʦʩʪʠ ʦʥʪʦʛʝʥʝʟʘ (ʉʝʜʦʚʘ, ɺʘʩʠʣʝʚʩʢʘʷ, 2005). ʌʦʨʤʠʨʦʚʘʥʠʝ ʠ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʮʚʝʪʦʯʥʳʭ ʟʘʯʘʪʢʦʚ ʧʨʦʠʩʭʦʜʠʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʣʝʪʦʤ ʠ ʦʩʝʥʴʶ 

ʛʦʜʘ, ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ ʮʚʝʪʝʥʠʶ. ʊʘʢʠʝ ʜʘʥʥʳʝ ʧʦʣʫʯʝʥʳ ʜʣʷ ʨʘʩʪʝʥʠʡ 

ɻʨʝʥʣʘʥʜʠʠ (Sorensen, 1941), ɸʣʷʩʢʠ (Hodgson, 1966), ʘʨʢʪʠʯʝʩʢʠʭ ʦʩʪʨʦʚʦʚ 

ʂʘʥʘʜʳ (Bell, 1980; Nams, 1987), ʏʫʢʦʪʢʠ (ɻʘʚʨʠʣʶʢ, 1961, 1966) ʠ ʂʦʣʴʩʢʦʛʦ 
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ʧʦʣʫʦʩʪʨʦʚʘ (ʉʝʜʦʚʘ, ɺʘʩʠʣʝʚʩʢʘʷ, 2003, 2005; ɺʘʩʠʣʝʚʩʢʘʷ, 2007). ʊ. ʉʦʨʝʥʩʝʥ 

(Sorensen, 1941) ʠʟʫʯʠʣ 169 ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʉʝʚʝʨʥʦʡ ɻʨʝʥʣʘʥʜʠʠ ʠ ʫʩʪʘʥʦʚʠʣ, ʯʪʦ 

ʟʠʤʦʡ ʫ 92% ʚʠʜʦʚ ʠʤʝʶʪʩʷ ʮʚʝʪʦʯʥʳʝ ʟʘʯʘʪʢʠ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ. 

ɸʥʘʣʦʛʠʯʥʳʝ ʜʘʥʥʳʝ ʍ. ʍʦʜʞʩʦʥ (Hodgson, 1966) ʧʦʣʫʯʠʣ ʥʘ ɸʣʷʩʢʝ, ʛʜʝ ʫ ʚʩʝʭ 

ʚʳʩʦʢʦʰʠʨʦʪʥʳʭ ʪʨʘʚ ʟʠʤʦʡ ʠʤʝʶʪʩʷ ʟʘʯʘʪʢʠ ʩʦʮʚʝʪʠʡ, ʫ ʙʦʣʝʝ ʶʞʥʳʭ ʵʢʦʪʠʧʦʚ 

ʵʪʦʛʦ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʪʘʢʦʡ ʩʪʨʘʪʝʛʠʠ ï ʠʥʚʝʩʪʠʨʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ 

ʥʘ ʩʣʝʜʫʶʱʠʡ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ (Obeso, 2002; Korner, 2023). ʀʟʫʯʝʥʠʝ 

ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʧʦʯʝʢ ʨʘʩʪʝʥʠʡ ʧʦʣʷʨʥʦʡ ʧʦʣʫʧʫʩʪʳʥʠ ʥʘ ʦʩʪʨʦʚʝ ʂʠʥʛ-

ʂʨʠʩʪʠʘʥ (ʂʘʥʘʜʘ) ʧʦʢʘʟʘʣʦ, ʯʪʦ ʫ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʚʠʜʦʚ (27 ʠʟ 35) ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ 

ʧʦʯʢʠ ʦʙʨʘʟʦʚʳʚʘʣʠʩʴ ʟʘ ʛʦʜ ʜʦ ʮʚʝʪʝʥʠʷ, ʟʘʯʘʪʢʠ ʮʚʝʪʢʦʚ ʩʪʘʣʠ ʚʠʜʥʳ ʚ ʠʶʣʝ 

(Bell, 1980). ʎʚʝʪʢʠ Potentilla hyparctica ʠ Papaver radicatum ʦʩʝʥʴʶ ʜʦʩʪʠʛʘʣʠ 

ʧʦʯʪʠ ʧʦʣʥʦʛʦ ʨʘʟʤʝʨʘ. ʈʘʟʚʠʪʠʝ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʧʦʯʝʢ Puccinellia vaginata 

ʧʨʦʜʦʣʞʘʣʦʩʴ ʥʝʩʢʦʣʴʢʦ ʣʝʪ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʮʚʝʪʦʯʥʳʝ ʧʦʯʢʠ ʥʝ 

ʨʘʟʚʠʚʘʣʠʩʴ ʜʘʞʝ ʜʦ ʬʘʟʳ ʮʚʝʪʝʥʠʷ. ɼʦ 50% ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʧʦʯʝʢ Papaver 

radicatum ʠ Potentilla hyparctica ʧʦʛʠʙʘʣʠ ʜʦ ʚʳʭʦʜʘ ʨʘʩʪʝʥʠʡ ʠʟ ʟʠʤʥʝʛʦ ʧʦʢʦʷ 

(Bell, 1980). ɸʥʘʣʦʛʠʯʥʳʝ ʜʘʥʥʳʝ ʧʦ ʧʦʣʠʚʘʨʠʘʥʪʥʦʩʪʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʧʦʣʫʯʝʥʳ ʚ ʪʫʥʜʨʘʭ ʍʠʙʠʥ ʠ ʃʦʚʦʟʝʨʩʢʠʭ ʛʦʨ ʥʘ ʂʦʣʴʩʢʦʤ ʧʦʣʫʦʩʪʨʦʚʝ 

(ʉʝʜʦʚʘ, ɺʘʩʠʣʝʚʩʢʘʷ, 2003, 2005; ɺʘʩʠʣʝʚʩʢʘʷ, 2007). ʇʨʠ ʠʟʫʯʝʥʠʠ ʦʨʛʘʥʦʛʝʥʝʟʘ 

ʫ ʢʫʩʪʘʨʥʠʯʢʦʚ Arctous alpina, Phyllodoce caerulea ʠ Cassiope tetragona 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʬʣʦʨʘʣʴʥʳʭ ʤʝʨʠʩʪʝʤ 

ʥʘʯʠʥʘʶʪʩʷ ʚ ʠʶʥʝ, ʟʘ ʛʦʜ ʜʦ ʩʣʝʜʫʶʱʝʛʦ ʮʚʝʪʝʥʠʷ. ɸʥʜʨʦʮʝʡ ʠ ʛʠʥʝʮʝʡ 

ʦʙʨʘʟʫʶʪʩʷ ʚ ʩʝʨʝʜʠʥʝ ʚʝʛʝʪʘʮʠʠ, ʘ ʚ ʩʝʥʪʷʙʨʝ ʦʨʛʘʥʦʛʝʥʝʟ ʮʚʝʪʢʦʚ ʟʘʚʝʨʰʘʝʪʩʷ. 

ɺʳʷʚʣʝʥʘ ʧʦʣʠʚʘʨʠʘʥʪʥʦʩʪʴ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ 

ʠʟʤʝʥʝʥʠʝʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʝʨʚʠʯʥʦʡ ʚʥʫʪʨʠʧʦʯʝʯʥʦʡ ʬʘʟʳ (ʦʪ ʦʜʥʦʛʦ ʜʦ 

ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ) ʠ ʨʘʟʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʧʝʨʠʦʜʘ ʨʘʟʚʠʪʠʷ ʤʦʥʦʧʦʜʠʘʣʴʥʦʛʦ 

ʤʦʥʦʢʘʨʧʠʯʝʩʢʦʛʦ ʧʦʙʝʛʘ ʦʪ ʨʘʩʢʨʳʪʠʷ ʥʘʯʘʣʴʥʦʡ ʧʦʯʢʠ ʜʦ ʮʚʝʪʝʥʠʷ (ʦʪ 2 ʜʦ 10 

ʠ, ʚʦʟʤʦʞʥʦ, ʙʦʣʝʝ ʣʝʪ) (ʉʝʜʦʚʘ, ɺʘʩʠʣʝʚʩʢʘʷ, 2003, 2005; ɺʘʩʠʣʝʚʩʢʘʷ, 2007). 

ʌʣʦʨʘʣʴʥʳʝ ʤʝʨʠʩʪʝʤʳ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 

ʩʝʟʦʥʘ ʤʦʛʫʪ ʥʝ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʥʘ ʚʝʛʝʪʘʪʠʚʥʳʭ ʧʨʠʨʦʩʪʘʭ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ 

ʣʝʪ (ɺʘʩʠʣʴʝʚʩʢʘʷ, 2007). ʉʦʮʚʝʪʠʷ ʢʫʩʪʘʨʥʠʯʢʘ Arctous alpina ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʥʘ 

3-4-ʡ ʛʦʜ ʨʘʟʚʠʪʠʷ ʧʦʙʝʛʦʚ, ʦʜʥʘʢʦ ʥʝʨʝʜʢʦ ʚʩʪʨʝʯʘʶʪʩʷ ʧʦʙʝʛʠ, ʟʘʮʚʝʪʘʶʱʠʝ 

ʪʦʣʴʢʦ ʥʘ 5-ʡ ʠ ʜʘʞʝ 10-11-ʡ ʛʦʜ (ʉʝʜʦʚʘ, ɺʘʩʠʣʝʚʩʢʘʷ, 2005). ʉʦʮʚʝʪʠʷ Philodoce 

caerulea ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ 3-4-ʡ, ʠʥʦʛʜʘ ʥʘ 8-ʡ ʛʦʜ (ʉʝʜʦʚʘ, ɺʘʩʠʣʝʚʩʢʘʷ, 2003). ɺ 

ʦʪʣʠʯʠʝ ʦʪ ʦʧʠʩʘʥʥʳʭ Arctous alpina ʠ Phyllodoce caerulea, ʠʤʝʶʱʠʭ 

ʤʦʥʦʢʘʨʧʠʯʝʩʢʠʝ ʧʦʙʝʛʠ, ʫ Cassiope tetragona ʧʦʙʝʛʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʤʥʦʛʦʣʝʪʥʠʡ ʤʦʥʦʧʦʜʠʘʣʴʥʦ ʥʘʨʘʩʪʘʶʱʠʡ ʧʦʙʝʛ, ʧʦ ʧʦʚʪʦʨʥʦʩʪʠ ʮʚʝʪʝʥʠʷ 

ʧʦʣʠʢʘʨʧʠʯʝʩʢʠʡ, ʩ ʠʥʪʝʨʢʘʣʷʨʥʳʤ ʪʠʧʦʤ ʩʦʮʚʝʪʠʡ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʮʠʢʣʦʚ 

ʨʘʟʚʠʪʠʷ ʧʦʙʝʛʦʚ ʫ C. tetragona ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʥʳʭ ʪʫʥʜʨ ɽʚʨʦʧʝʡʩʢʦʡ ʉʫʙʘʨʢʪʠʢʠ 

ʚʘʨʴʠʨʫʝʪ ʦʪ 3-ʭ ʜʦ 18-ʪʠ ʣʝʪ (ʉʝʜʦʚʘ, ɺʘʩʠʣʝʚʩʢʘʷ, 2005). ʇʦ ʜʘʥʥʳʤ ʜʨʫʛʠʭ 

ʘʚʪʦʨʦʚ, ʥʘʨʘʩʪʘʥʠʝ ʧʦʙʝʛʦʚ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʰʠʨʦʪʥʦʡ ɸʨʢʪʠʢʠ (ʐʧʠʮʙʝʨʛʝʥ) 

ʤʦʞʝʪ ʜʣʠʪʴʩʷ ʫ ʵʪʦʛʦ ʚʠʜʘ ʜʦ 26, ʠʥʦʛʜʘ ʜʦ 35 ʣʝʪ (Havstrʦm et al., 1995). ʅʘ 5-6-

ʡ ʛʦʜ ʥʘ ʦʯʝʨʝʜʥʦʤ ʧʨʠʨʦʩʪʝ ʨʘʟʚʠʚʘʶʪʩʷ ʩʦʮʚʝʪʠʷ. ɻʦʜʠʯʥʳʝ ʧʨʠʨʦʩʪʳ ʩ 

ʥʦʨʤʘʣʴʥʦ ʨʘʟʚʠʪʳʤ ʩʦʮʚʝʪʠʝʤ ʤʦʛʫʪ ʯʝʨʝʜʦʚʘʪʴʩʷ ʩ ʧʨʠʨʦʩʪʘʤʠ, ʥʘ ʢʦʪʦʨʳʭ 

ʮʚʝʪʢʠ ʦʙʨʘʟʦʚʘʣʠʩʴ, ʥʦ ʥʝ ʨʘʟʚʠʣʠʩʴ ʠ ʟʘʩʦʭʣʠ (ʠʣʠ ʟʘʤʝʨʟʣʠ) ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ 
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ʨʘʟʚʠʪʠʷ. ʉʨʝʜʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʧʨʠʨʦʩʪʦʚ ʤʦʛʫʪ 

ʚʢʣʠʥʠʚʘʪʴʩʷ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʯʠʩʪʦ ʚʝʛʝʪʘʪʠʚʥʳʭ, ʥʝ ʥʝʩʫʱʠʭ ʜʘʞʝ ʟʘʯʘʪʢʦʚ 

ʮʚʝʪʢʦʚ (ʉʝʜʦʚʘ, ɺʘʩʠʣʝʚʩʢʘʷ, 2005).  

ʇʦʣʠʚʘʨʠʘʥʪʥʦʩʪʴ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ɸʨʢʪʠʢʠ ʚ 

ʫʩʣʦʚʠʷʭ ʧʦʪʝʧʣʝʥʠʷ ʢʣʠʤʘʪʘ. ɺ ʥʘʯʘʣʝ XXI ʚʝʢʘ ʚ ɸʨʢʪʠʢʝ ʥʘʯʘʣʠʩʴ 

ʠʥʪʝʥʩʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʦʚʳʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʚʳʟʦʚʘʤʠ ʠ 

ʩʪʨʝʩʩʦʨʘʤʠ (Arctic Biodiversity Trends, 2010). ʆʜʥʦʡ ʠʟ ʥʦʚʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʙʣʝʤ ʩʪʘʣʘ ʟʘʤʝʥʘ ʘʨʢʪʠʯʝʩʢʠʭ ʠ ʛʠʧʦʘʨʢʪʠʯʝʩʢʠʭ ʚʠʜʦʚ ʙʦʨʝʘʣʴʥʳʤʠ. 

ʈʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ (ʪʨʘʚʳ, ʦʩʦʢʠ, ʤʭʠ ʠ ʣʠʰʘʡʥʠʢʠ) ʚ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ 

ɸʨʢʪʠʢʠ ʚʳʪʝʩʥʷʶʪʩʷ ʪʠʧʠʯʥʳʤʠ ʚʠʜʘʤʠ ʙʦʣʝʝ ʶʞʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ, ʪʘʢʠʤʠ 

ʢʘʢ ʚʝʯʥʦʟʝʣʝʥʳʝ ʢʫʩʪʘʨʥʠʢʠ. ɼʝʨʝʚʴʷ ʥʘʯʠʥʘʶʪ ʧʨʦʥʠʢʘʪʴ ʚ ʪʫʥʜʨʫ ʠ, ʧʦ 

ʥʝʢʦʪʦʨʳʤ ʤʦʜʝʣʷʤ, ʢ 2100 ʛʦʜʫ ʣʠʥʠʷ ʜʝʨʝʚʴʝʚ ʩʜʚʠʥʝʪʩʷ ʥʘ ʩʝʚʝʨ ʥʘ 500 ʢʤ, ʵʪʦ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʠʩʯʝʟʥʦʚʝʥʠʶ 51% ʪʫʥʜʨʦʚʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʥʦʚʳʝ ʵʢʦʩʠʩʪʝʤʳ ʥʝʣʴʟʷ ʙʫʜʝʪ ʩʯʠʪʘʪʴ çʘʨʢʪʠʯʝʩʢʠʤʠè (Arctic Biodiversity 

Trends, 2010). 

ɺʦ ʚʩʝʭ ʘʨʢʪʠʯʝʩʢʠʭ ʩʪʨʘʥʘʭ ʚ ʢʦʥʮʝ XX ʠ ʥʘʯʘʣʝ XXI ʚʝʢʦʚ ʧʨʦʚʦʜʠʣʩʷ 

ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʪʫʥʜʨʦʚʳʡ ʵʢʩʧʝʨʠʤʝʥʪ (ITEX). ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʵʪʦʛʦ 

ʛʣʦʙʘʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʧʦʪʝʧʣʝʥʠʷ ʢʣʠʤʘʪʘ ʥʘ ʨʦʩʪ, 

ʨʘʟʚʠʪʠʝ ʠ ʬʝʥʦʣʦʛʠʶ ʘʨʢʪʠʯʝʩʢʠʭ ʨʘʩʪʝʥʠʡ. ʉʪʘʥʮʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʙʳʣʠ 

ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʘʨʢʪʠʯʝʩʢʠʭ, ʩʫʙʘʨʢʪʠʯʝʩʢʠʭ ʠ ʘʣʴʧʠʡʩʢʠʭ ʵʢʦʩʠʩʪʝʤʘʭ ɸʣʷʩʢʠ, 

ʂʘʥʘʜʳ, ɽʚʨʘʟʠʠ ʠ ʗʧʦʥʠʠ (Collings, 2021; Prevey, 2022). ʕʢʩʧʝʨʠʤʝʥʪʳ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʦʪʢʨʳʪʳʭ ʦʙʦʛʨʝʚʘʝʤʳʭ ʢʘʤʝʨʘʭ (ʆʊʉ), ʢʦʪʦʨʳʝ ʨʘʟʤʝʱʘʣʠʩʴ ʚ 

ʨʘʟʣʠʯʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʠ ʥʘ ʢʦʥʪʨʦʣʴʥʳʭ ʧʣʦʱʘʜʢʘʭ. ʇʦ ʵʪʦʤʫ 

ʤʝʪʦʜʫ ʥʘ ʚʩʝʭ ʩʪʘʥʮʠʷʭ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʪʝʯʝʥʠʝ ʧʝʨʠʦʜʘ ʦʪ 1 ʜʦ 20 ʣʝʪ 

ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ ʰʝʩʪʴ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʟ ʨʘʩʪʝʥʠʡ (ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʣʠʩʪʴʝʚ, 

ʮʚʝʪʝʥʠʝ, ʦʢʦʥʯʘʥʠʝ ʮʚʝʪʝʥʠʷ, ʧʣʦʜʦʥʦʰʝʥʠʝ, ʨʘʩʩʝʣʝʥʠʝ ʩʝʤʷʥ ʠ ʩʪʘʨʝʥʠʝ 

ʣʠʩʪʴʝʚ). ʀʟʫʯʝʥʳ ʧʘʨʘʤʝʪʨʳ ʨʦʩʪʘ, ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ: Cassiope tetragona, Salix arctica, Oxyria 

digyna, Carex stans, Empetrum nigrum, Loiseleuria procumbens ʠ ʜʨʫʛʠʭ (Havstrom et 

al., 1995; Hobbie et al., 1999; Wada et al., 2002, Mallik, 2011; Cooper, 2011; Bjorkman, 

2020). ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʠʟʫʯʝʥʦ ʚ ʃʘʪʥʴʷʭʘʫʨʝ (ʐʚʝʮʠʷ), ʛʜʝ ʚ 

ʪʝʯʝʥʠʝ 10 ʣʝʪ ʦʪʩʣʝʞʠʚʘʣʘʩʴ ʬʝʥʦʣʦʛʠʷ ʮʚʝʪʝʥʠʷ 144 ʚʠʜʦʚ, ʘ ʩʘʤʦʝ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ (1996-2018 ʛʛ.) ï ʚ ɿʘʢʝʥʙʝʨʛʝ ʚ ɻʨʝʥʣʘʥʜʠʠ (Prevey, 2022). 

ʆʯʝʥʴ ʜʣʠʪʝʣʴʥʳʝ ʩʝʨʠʠ ʥʘʙʣʶʜʝʥʠʡ (1994-2019 ʛʛ.) ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʋʪʢʠʘʛʚʠʢʝ 

ʥʘ ɸʣʷʩʢʝ (Prevey, 2022). ɸʥʘʣʠʟ ʜʘʥʥʳʭ ITEX ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʮʝʣʦʤ ʩʨʦʢʠ 

ʧʦʷʚʣʝʥʠʷ ʣʠʩʪʴʝʚ ʠ ʥʘʯʘʣʘ ʮʚʝʪʝʥʠʷ ʨʘʩʪʝʥʠʡ ʚ ʘʨʢʪʠʯʝʩʢʠʭ ʵʢʦʩʠʩʪʝʤʘʭ ʟʘ 

ʧʦʩʣʝʜʥʠʝ 30 ʣʝʪ ʩʤʝʩʪʠʣʠʩʴ, ʢʘʢ ʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʩ ʧʦʚʳhʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ 

(Collings, 2021). ʇʝʨʚʦʥʘʯʘʣʴʥʘʷ ʨʝʘʢʮʠʷ ʥʘ ʧʦʪʝʧʣʝʥʠʝ ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ 

ʜʦʣʛʦʩʨʦʯʥʦʡ, ʧʦʩʢʦʣʴʢʫ ʤʥʦʛʠʝ ʨʘʩʪʝʥʠʷ ʪʫʥʜʨʳ ʠʩʧʦʣʴʟʫʶʪ ʥʘʢʦʧʣʝʥʥʳʝ 

ʨʝʩʫʨʩʳ ʧʨʝʜʳʜʫʱʠʭ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʧʝʨʠʦʜʦʚ ʜʣʷ ʠʥʠʮʠʘʮʠʠ ʨʦʩʪʘ ʠʣʠ 

ʮʚʝʪʝʥʠʷ, ʠ ʵʪʠ ʦʪʩʨʦʯʝʥʥʝr ʵʬʬʝʢʪʳ ʤʦʛʫʪ ʟʘʜʝʨʞʠʚʘʪʴ ʨʝʘʢʮʠʶ (Mulder, 2017). 

ɺʦ ʤʥʦʛʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʬʝʥʦʣʦʛʠʷ ʨʘʩʪʝʥʠʡ ʚ 

ʚʳʩʦʢʦʰʠʨʦʪʥʦʡ ɸʨʢʪʠʢʝ ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʘ ʢ ʠʟʤʝʥʝʥʠʷʤ ʪʝʤʧʝʨʘʪʫʨʳ, ʯʝʤ ʚ 

ʉʫʙʘʨʢʪʠʢʝ (Prevey, 2017, 2022). ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠ̫ ʠ ʤʦʥʠʪʦʨʠʥʛ 
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ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʚ ʧʦʣʷʨʥʳʭ ʪʫʥʜʨʘʭ ʠ ʧʫʩʪʳʥʷʭ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʘʩʪʝʥʠʷ 

ʚʳʩʦʢʦʰʠʨʦʪʥʦʡ ɸʨʢʪʠʢʠ ʦʙʳʯʥʦ ʨʝʘʛʠʨʫʶʪ ʥʘ ʧʦʪʝʧʣʝʥʠʝ ʫʩʠʣʝʥʠʝʤ ʨʦʩʪʘ ʠ 

ʨʘʟʤʥʦʞʝʥʠʷ, ʫʩʢʦʨʝʥʠʝʤ ʬʝʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ (Barrett, 2016). 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ ʪʝʤʧʝʨʘʪʫʨʝ ʟʘʚʠʩʠʪ ʦʪ ʩʨʝʜʳ 

ʦʙʠʪʘʥʠʷ (ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʚ ʙʦʣʝʝ ʭʦʣʦʜʥʳʭ ʙʠʦʪʦʧʘʭ), ʘ ʪʘʢʞʝ 

ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʝʥʦʣʦʛʠʠ ʚʠʜʦʚ (Prevey, 2017). ʇʦʟʜʥʝʮʚʝʪʫʱʠʝ ʨʘʩʪʝʥʠʷ 

ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʝʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ ʪʝʤʧʝʨʘʪʫʨʝ (Panchen, Gorelick, 2015; 

Preve'y et al., 2019). ʇʨʝʞʜʝʚʨʝʤʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʤʦʣʦʜʳʝ 

ʨʘʩʪʝʥʠʷ ʠʟ-ʟʘ ʙʦʣʝʝ ʨʘʥʥʝʛʦ ʪʘʷʥʠʷ ʩʥʝʛʘ ʩʤʝʩʪʠʣʦ ʚʨʝʤʷ ʮʚʝʪʝʥʠʷ (Wheeler, 

2015), ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʤʝʥʴʰʝʤʫ ʦʙʠʣʠʶ ʮʚʝʪʢʦʚ (Collela, 2020). ʈʘʥʥʝʮʚʝʪʫʱʠʝ 

ʚʠʜʳ, ʪʘʢʠʝ ʢʘʢ Dryas ʦctopetala, Saxifraga oppositifolia ʠ Cassiope tetragona, ʤʦʛʫʪ 

ʩʠʣʴʥʝʝ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ ʚʨʝʤʝʥʠ ʪʘʷʥʠʷ ʩʥʝʛʘ (Mallik et al., 2011), 

ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʠʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʝʩʴ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ. 

ʇʦʟʜʥʦʮʚʝʪʫʱʠʝ ʚʠʜʳ ʤʦʛʫʪ ʙʳʪʴ ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʢ ʪʝʤʧʝʨʘʪʫʨʝ ʠʣʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʜʥʷ, ʯʪʦʙʳ ʧʦʣʫʯʘʪʴ ʚʳʛʦʜʫ ʦʪ ʣʝʪʥʠʭ ʪʝʤʧʝʨʘʪʫʨ (Collela, 

2020). ʄʦʥʠʪʦʨʠʥʛ ʬʝʥʦʣʦʛʠʠ ʰʝʩʪʠ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʚ ʚʳʩʦʢʦʘʨʢʪʠʯʝʩʢʦʤ ʨʘʡʦʥʝ 

ɻʨʝʥʣʘʥʜʠʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʮʚʝʪʝʥʠʷ ʩʦʢʨʘʱʘʝʪʩʷ ʩ 

ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ (Hoye, 2013). ʇʦʪʝʧʣʝʥʠʝ 

ʢʣʠʤʘʪʘ, ʚʝʨʦʷʪʥʦ, ʤʦʞʝʪ ʩʦʢʨʘʪʠʪʴ ʩʝʟʦʥ ʮʚʝʪʝʥʠʷ ʚ ʵʢʦʩʠʩʪʝʤʘʭ ʘʨʢʪʠʯʝʩʢʦʡ 

ʪʫʥʜʨʳ (Prev®y et al., 2019), ʥʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʠ 

ʥʘʢʦʧʣʝʥʠʝ ʙʠʦʤʘʩʩʳ ʤʦʛʫʪ ʫʚʝʣʠʯʠʪɹ ʩʷ ʠ ʩʦʟʜʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʚʝʪʢʦʚ (Lyngstad et al., 2017; Bescer-Scarpitta, 2023). 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʤʥʦʛʦʣʝʪʥʝʛʦ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʨʦʩʪʦʤ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʳʤ 

ʨʘʟʚʠʪʠʝʤ ʨʘʩʪʝʥʠʡ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʙʦʛʨʝʚʘʝʤʳʭ ʫʯʘʩʪʢʘʭ ʚ ɸʨʢʪʠʢʝ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʚʦ ʤʥʦʛʠʭ ʧʦʧʫʣʷʮʠʷʭ, ʚ ʦʪʚʝʪ ʥʘ ʜʣʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʥʘʯʠʥʘʣʦʩʴ ʙʦʣʝʝ ʨʘʥʥʝʝ ʮʚʝʪʝʥʠʝ (Hollister, 2005; Post, 

Forchhammer, 2008), ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʚʳʩʦʪʘ ʩʦʮʚʝʪʠʡ (Barrett, 2016) ʠ 

ʨʝʧʨʦʜʫʢʪʠʚʥʘʷ ʙʠʦʤʘʩʩʘ (Klady et al., 2011). ɸʨʢʪʠʯʝʩʢʠʝ ʨʘʩʪʝʥʠʷ ʧʨʦʜʦʣʞʘʶʪ 

ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʧʦʪʝʧʣʝʥʠʝ ʧʦʩʣʝ ʜʚʫʭ-ʪʨʝʭ ʜʝʩʷʪʠʣʝʪʠʡ ʧʦʩʪʦʷʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

(Elmendorf, 2012).  
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ɹʀʆʃʆɻʀʗ 

 

ʈʘʩʩʤʦʪʨʝʥʘ ʨʦʣʴ ʤʥʦʛʦʤʝʨʥʦʛʦ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ï 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦʨʬʦʤʝʪʨʠʠ ʚ ʨʝʰʝʥʠʠ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʧʨʦʙʣʝʤ ʚ ʨʫʩʣʝ 

ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʙʠʦʣʦʛʠʠ. ʅʘʤʝʯʝʥʳ ʧʝʨʩʧʝʢʪʠʚʳ 

ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʦʛʦ ʤʝʪʦʜʘ ï ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʝʥʝʪʠʢʠ (ʬʝʥʦʛʨʘʤʤʝʪʨʠʠ). 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʧʫʣʷʮʠʷ, ʠʟʤʝʥʯʠʚʦʩʪʴ, ʤʦʨʬʦʛʝʥʝʟ, ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ 

ʤʦʨʬʦʤʝʪʨʠʷ, ʬʝʥʝʪʠʢʘ, ʵʢʦʣʦʛʠʷ, ʵʚʦʣʶʮʠʷ, ʨʘʟʚʠʪʠʝ. 

 



_________________________________ 

83 

Vasil'ev A. G., Vasil'eva I. A. 

Institute of Plant and Animal Ecology UB RAS 

Ekaterinburg, Russia 

 

GEOMETRIC MORPHOMETRICS AND POPULATION BIOLOGY  

 

The role of a multivariate morphometric approach ï geometric morphometrics in 

solving population problems in line with the main directions of population biology is 

considered. The prospects for the application of a new method ï geometric phenetics 

(phenogrammetry) are outlined. 

Key words: population, variability, morphogenesis, geometric morphometrics, 

phenetics, ecology, evolution, development. 

 

ʆʜʠʥ ʠʟ ʦʩʥʦʚʘʪʝʣʝʡ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʙʠʦʣʦʛʠʠ ʢʘʢ ʦʩʦʙʦʡ ʦʙʣʘʩʪʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʅʠʢʦʣʘʡ ɺʘʩʠʣʴʝʚʠʯ ɻʣʦʪʦʚ (ʊʠʤʦʬʝʝʚ-

ʈʝʩʦʚʩʢʠʡ ʠ ʜʨ., 1973) ʚ ʩʚʦʠʭ ʨʘʙʦʪʘʭ ʤʥʦʛʦ ʚʥʠʤʘʥʠʷ ʧʦʩʚʷʪʠʣ 

ʧʦʧʫʣʷʮʠʦʥʥʦʤʫ ʘʥʘʣʠʟʫ ʠʟʤʝʥʝʥʠʡ ʤʦʨʬʦʛʝʥʝʟʘ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ ʚ 

ʢʦʥʪʨʘʩʪʥʳʭ ʫʩʣʦʚʠʷʭ ʩʨʝʜʳ. ɺ ʯʘʩʪʥʦʩʪʠ, ʦʜʥʦ ʠʟ ʦʩʥʦʚʥʳʭ ʝʛʦ ʥʘʫʯʥʳʭ 

ʜʦʩʪʠʞʝʥʠʡ ʢʘʩʘʣʦʩʴ ʦʙʥʘʨʫʞʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʦʮʝʥʢʠ ʚʝʝʨʘ ʩʢʨʳʪʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʫ ʧʦʧʫʣʷʮʠʡ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ï ʢʘʢ ʨʝʘʢʮʠʠ 

ʤʦʨʬʦʛʝʥʝʟʘ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ çʧʨʦʚʦʢʘʮʠʦʥʥʦʛʦ ʬʦʥʘè (ɻʣʦʪʦʚ, 1983). ɺ ʩʚʝʪʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʤʠʨʦʚʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʚʳʟʦʚʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 

ʥʘʩʪʫʧʣʝʥʠʷ ʙʠʦʪʠʯʝʩʢʠʭ ʢʨʠʟʠʩʦʚ (Accelerated moderné, 2015) ʠʟ-ʟʘ 

ʩʦʯʝʪʘʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʫʩʣʦʚʠʡ ʦʙʠʪʘʥʠʷ, ʚʳʟʚʘʥʥʦʛʦ ʫʩʠʣʝʥʠʝʤ ʚʦʟʜʝʡʩʪʚʠʷ 

ʥʘ ʙʠʦʪʫ ʧʦʛʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ, ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠ ʙʠʦʪʠʯʝʩʢʠʭ (ʠʥʚʘʟʠʦʥʥʳʭ) 

ʬʘʢʪʦʨʦʚ (Parmesan, 2006; The Anthropoceneé, 2011), ʠʟʫʯʝʥʠʝ 

ʤʦʨʬʦʛʝʥʝʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʩʪʘʥʦʚʠʪʩʷ ʢʨʘʡʥʝ 

ʘʢʪʫʘʣʴʥʦʡ ʠ ʜʘʞʝ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʦʡ ʟʘʜʘʯʝʡ. ɺʦ ʤʥʦʛʦʤ ʨʝʰʝʥʠʶ ʵʪʠʭ 

ʥʘʫʯʥʦ-ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʥʘ ʥʘʰ ʚʟʛʣʷʜ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ 

ʤʦʨʬʦʤʝʪʨʠʷ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʨʘʤʢʘʭ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʠ ʵʚʦʣʶʮʠʦʥʥʦʡ 

ʙʠʦʣʦʛʠʠ. 

ɻʝʦʤʝʪʨʠʯʝʩʢʘʷ ʤʦʨʬʦʤʝʪʨʠʷ (ɻʄ) ʢʘʢ ʥʘʧʨʘʚʣʝʥʠʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʦʟʥʠʢʣʘ ʚ ʢʦʥʮʝ 80-ʭ ʛʦʜʦʚ XX ʚ. ʠ ʦʧʠʨʘʣʘʩʴ ʥʘ ʠʜʝʠ 

ʤʘʪʝʤʘʪʠʢʘ ɼ. ʂʝʥʜʘʣʣʘ (Kendall, 1977, 1984) ʦʙ ʦʩʦʙʦʤ ʩʬʝʨʠʯʝʩʢʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ (ʚʧʦʩʣʝʜʩʪʚʠʠ ʥʘʟʚʘʥʥʦʤ ʂʝʥʜʘʣʣʦʚʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ), 

ʦʢʘʟʘʚʰʝʤʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʫʜʦʙʥʳʤ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʬʦʨʤʳ 

ʩʘʤʳʭ ʨʘʟʥʳʭ ʦʙʲʝʢʪʦʚ. ɼ. ʂʝʥʜʘʣʣ ʚʧʝʨʚʳʝ ʦʩʦʟʥʘʣ, ʯʪʦ ʩʦʙʩʪʚʝʥʥʦ ʬʦʨʤʘ 

ʦʙʲʝʢʪʘ ʧʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʨʦʮʝʜʫʨʘʭ ʪʨʘʥʩʣʷʮʠʠ (ʩʤʝʱʝʥʠʷ), 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ (ʚʳʨʘʚʥʠʚʘʥʠʷ) ʠ ʨʦʪʘʮʠʠ (ʚʨʘʱʝʥʠʷ) ʢʦʥʬʠʛʫʨʘʮʠʡ 

ʦʙʲʝʢʪʦʚ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʦʡ, ʘ ʚʩʝ ʘʪʨʠʙʫʪʳ, ʥʝ ʷʚʣʷʶʱʠʝʩʷ ʬʦʨʤʦʡ, ʧʨʠ 

ʵʪʦʤ ʦʪʤʝʪʘʶʪʩʷ. ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʨʘʟʜʝʣʴʥʦ ʦʮʝʥʠʚʘʪʴ ʠʟʤʝʥʯʠʚʦʩʪʴ ʬʦʨʤʳ ʠ 

ʨʘʟʤʝʨʦʚ ʦʙʲʝʢʪʦʚ, ʯʪʦ ʙʳʣʦ ʥʝʚʦʟʤʦʞʥʦ ʠʣʠ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʤʥʦʛʦʤʝʨʥʦʡ ʤʦʨʬʦʤʝʪʨʠʠ. ʄʝʪʨʠʢʫ ɼ. 

ʂʝʥʜʘʣʣʘ ʠ ʝʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʪʝʦʨʠʶ ʚʧʝʨʚʳʝ ʧʨʠ ʦʮʝʥʢʝ ʠʟʤʝʥʯʠʚʦʩʪʠ 
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ʬʦʨʤʳ ʧʨʠʤʝʥʠʣʠ ʙʠʦʤʝʪʨʠʢʠ ʃ. ʄʘʨʢʫʩ, ʌ. ɹʫʢʰʪʝʡʥ ʠ ʌ. ɼʞ. ʈʦʣʴʬ. ʇʦʩʣʝ 

ʠʭ ʨʘʙʦʪ ɻʄ ʚ ʢʦʥʮʝ 80-ʭ ʛʦʜʦʚ XX ʚ. ʥʘʯʘʣʘ ʩʚʦʝ ʜʘʣʴʥʝʡʰʝʝ ʙʫʨʥʦʝ ʨʘʟʚʠʪʠʝ. 

ʅʘʟʚʘʥʠʝ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʤʦʨʬʦʤʝʪʨʠʷ (geometric 

morphometrics) ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʧʦʟʜʥʝʝ ʄ. ʂʦʨʪʠ ʚ 1993 ʛ. (Corti, 1993). ɺ ʪʦʪ 

ʞʝ ʛʦʜ ʠ ʚ ʪʦʤ ʞʝ ʥʦʤʝʨʝ ʞʫʨʥʘʣʘ ʚʳʰʣʘ ʩʪʘʪʴʷ ʌ.ɼʞ. ʈʦʣʴʬʘ ʠ ʃ. ʄʘʨʢʫʩʘ 

(Rohlf, Marcus, 1993), ʛʜʝ ʪʘʢʞʝ ʙʳʣʠ ʧʘʨʘʣʣʝʣʴʥʦ ʠʟʣʦʞʝʥʳ ʨʝʚʦʣʶʮʠʦʥʥʳʝ 

ʧʨʠʥʮʠʧʳ ʥʦʚʦʡ ʤʦʨʬʦʤʝʪʨʠʠ. ʅʦʚʫʶ ʤʦʨʬʦʤʝʪʨʠʶ, ʥʘʟʚʘʥʥʫʶ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ, ʌ. ɹʫʢʰʪʝʡʥ ʦʧʨʝʜʝʣʠʣ ʢʘʢ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠʟʤʝʥʝʥʠʷ 

ʬʦʨʤʳ ʠ ʝʝ ʢʦʚʘʨʠʘʮʠʶ ʩ ʜʨʫʛʠʤʠ ʧʝʨʝʤʝʥʥʳʤʠ (Bookstein, 1991). 

ɿʘ ʪʨʠ ʧʨʦʰʝʜʰʠʭ ʜʝʩʷʪʠʣʝʪʠʷ ɻʄ ʧʨʦʰʣʘ ʙʦʣʴʰʦʡ ʧʫʪʴ (Adams et al., 

2013), ʩʬʦʨʤʠʨʦʚʘʣʘ ʥʦʚʳʝ ʤʝʪʦʜʳ ʠ ʧʦʜʭʦʜʳ ʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ 

ʨʝʰʝʥʠʠ ʨʘʟʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʅʘʨʷʜʫ ʩ ʜʚʫʭʤʝʨʥʳʤʠ (2D) ʤʝʪʦʜʘʤʠ 

ʘʥʘʣʠʟʘ ʠʟʤʝʥʯʠʚʦʩʪʠ ʬʦʨʤʳ ʦʙʲʝʢʪʦʚ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʪʨʝʭʤʝʨʥʳʝ (3D) 

ʧʦʜʭʦʜʳ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʢ-ʣʘʥʜʤʘʨʦʢ (landmarks) ʜʣʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʬʦʨʤʳ ʩʫʱʝʩʪʚʝʥʥʦ ʜʦʧʦʣʥʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʦʣʫʣʘʥʜʤʘʨʦʢ (semilandmarks) ʢʘʢ ʚ ʚʠʜʝ ʢʨʠʚʳʭ ʩ ʙʦʣʴʰʦʡ ʧʣʦʪʥʦʩʪʴʶ 

ʨʘʟʤʝʱʝʥʠʷ ʤʝʪʦʢ, ʪʘʢ ʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ʨʘʚʥʦʤʝʨʥʦ ʠ ʩ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ 

ʧʦʢʨʳʪʳʭ ʧʦʣʫʤʝʪʢʘʤʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʪʦʯʥʝʝ ʦʧʠʩʳʚʘʪʴ ʠʟʤʝʥʯʠʚʦʩʪʴ ʬʦʨʤʳ 

ʦʙʲʝʢʪʦʚ. ʇʦʷʚʠʣʦʩʴ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʧʨʠʢʣʘʜʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ TPS 

(Rohlf, 2017), MorphoJ (Klingenberg, 2011), PAST (Hammer et al., 2001), IMP 

(Geometric Morphometricsé, 2004), Landmark (Wiley, 2006), Geomorph (Adams 

et al., 2014), Morpho (Shlager, 2015), ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʦʚʦʜʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʤʝʪʦʜʘʤʠ ɻʄ. ɼʘʣʴʥʝʡʰʠʝ ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦʨʬʦʤʝʪʨʠʠ ʚ 

ʤʠʨʝ ʙʳʣʠ ʩʚʷʟʘʥʳ ʥʝ ʪʦʣʴʢʦ ʩ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʥʦ ʠ ʪʝʭʥʦʣʦʛʠʡ ʧʦʣʫʯʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ (ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ, 

ʵʣʝʢʪʨʦʥʥʘʷ ʪʦʤʦʛʨʘʬʠʷ, ʮʠʬʨʦʚʳʝ ʬʦʪʦʘʧʧʘʨʘʪʳ, 3D-ʩʪʝʨʝʦʤʝʪʨʠʷ, ʣʘʟʝʨʥʳʝ 

ʠ ʩʚʝʪʦʚʳʝ 3D-ʩʢʘʥʝʨʳ).  

ʈʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʙʠʦʣʦʛʠʠ ʚ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʩʚʷʟʘʥʦ ʩ ʰʠʨʦʢʠʤ ʧʨʠʤʝʥʝʥʠʝʤ ʥʦʚʳʭ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ (ɸʙʨʘʤʩʦʥ, 2007; ʉʝʤʝʨʠʢʦʚ ʠ ʜʨ., 2021), ʥʦ ʚʩʝ ʙʦʣʴʰʝ ʦʥʠ 

ʩʦʯʝʪʘʶʪʩʷ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʤʥʦʛʦʤʝʨʥʦʡ ʤʦʨʬʦʤʝʪʨʠʝʡ ʠ ʘʥʘʣʠʟʦʤ 

ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ 

ʧʦʛʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ʇʦʩʢʦʣʴʢʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʪʘʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʦʟʨʘʩʪʘʶʪ, ʧʝʨʝʜ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚ ʦʙʣʘʩʪʠ 

ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʙʠʦʣʦʛʠʠ ʚʦʟʥʠʢʘʶʪ ʥʦʚʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʠ ʘʢʪʫʘʣʴʥʳʝ ʟʘʜʘʯʠ. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʛʦ ʩʦʦʙʱʝʥʠʷ ï ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦʨʬʦʤʝʪʨʠʠ ʧʨʠ ʨʝʰʝʥʠʠ 

ʧʨʦʙʣʝʤ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʙʠʦʣʦʛʠʠ ʜʣʷ ʝʝ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ.  

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʧʨʠʤʝʥʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦʨʬʦʤʝʪʨʠʠ. 

ʉʥʘʯʘʣʘ ʩʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ ʦʙʱʠʡ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʘʩʧʝʢʪ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ 

ʤʦʨʬʦʤʝʪʨʠʠ: ɻʄ ʥʝ ʪʦʣʴʢʦ ʧʦʟʚʦʣʷʝʪ ʥʝʟʘʚʠʩʠʤʦ ʩʨʘʚʥʠʚʘʪʴ ʠʟʤʝʥʯʠʚʦʩʪʴ 

ʨʘʟʤʝʨʦʚ ʠ ʬʦʨʤʳ, ʥʦ ʪʘʢʞʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʤʦʨʬʦʛʝʥʝʪʠʯʝʩʢʦʡ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʚʳʷʚʣʷʝʤʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʣʠʯʠʡ (Zelditch et al., 2012; 

Sheets, Zelditch, 2013; ɺʘʩʠʣʴʝʚ ʠ ʜʨ., 2018). ʈʘʟʣʠʯʠʷ ʚ ʧʨʦʪʝʢʘʥʠʠ 
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ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʤʦʨʬʦʛʝʥʝʟʘ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ, 

ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʦʡ ʯʘʩʪʴʶ ʪʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʪʨʘʜʠʮʠʦʥʥʦ ʚʘʞʥʘ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʧʦʧʫʣʷʮʠʡ ʠ ʚʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥʥʳʭ ʛʨʫʧʧʠʨʦʚʦʢ. ʌʘʢʪʠʯʝʩʢʠ, ʢʘʢ 

ʧʦʜʯʝʨʢʠʚʘʣ ʨʘʥʝʝ ɺ. ɺ. ʂʦʨʦʥʘ (ʂʦʨʦʥʘ, ɺʘʩʠʣʴʝʚ, 2007), ʠʟʤʝʥʯʠʚʦʩʪʴ 

ʤʦʨʬʦʛʝʥʝʟʘ ʤʦʞʥʦ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʧʦ ʚʘʨʠʘʮʠʠ ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ï 

çʨʘʟʤʝʨʦʛʝʥʝʟʘè, ʚʘʨʴʠʨʦʚʘʥʠʷ ʬʦʨʤʳ ï çʬʦʨʤʦʛʝʥʝʟʘè ʠ ʩʪʨʫʢʪʫʨʳ ï 

çʩʪʨʫʢʪʫʨʦʛʝʥʝʟʘè. 

ʉʪʨʫʢʪʫʨʦʛʝʥʝʟ, ʪ. ʝ. ʟʘʢʣʘʜʢʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʠʩʢʨʝʪʥʳʭ ʤʦʨʬʦʩʪʨʫʢʪʫʨ 

ʚ ʧʨʦʮʝʩʩʝ ʧʨʝ- ʠ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʦʧʠʩʘʥ ʤʝʪʦʜʘʤʠ ɻʄ. ʆʜʥʘʢʦ ʵʪʦ ʥʝ ʪʘʢ, ʠ ʩʪʨʫʢʪʫʨʥʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ʢʦʤʧʣʝʢʩʫ 

ʜʠʩʢʨʝʪʥʳʭ ʚʘʨʠʘʮʠʡ (ʬʝʥʦʚ) ʥʝʤʝʪʨʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦ 

ʦʧʠʩʳʚʘʪʴ ʤʝʪʦʜʘʤʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦʨʬʦʤʝʪʨʠʠ ʢʘʢ ʠʟʤʝʥʯʠʚʦʩʪʴ ʬʦʨʤʳ 

ʦʙʲʝʢʪʦʚ. ʈʘʥʝʝ ʤʳ ʧʨʝʜʣʦʞʠʣʠ ʤʝʪʦʜ ʬʝʥʦʛʨʘʤʤʝʪʨʠʠ ï ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ 

ʬʝʥʝʪʠʢʠ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪ ʨʘʜʠʘʣʴʥʳʝ ʬʝʥʦʛʨʘʤʤʳ ï ʧʦʣʠʛʦʥʳ ʟʚʝʟʜʯʘʪʦʡ 

ʬʦʨʤʳ (ʘʩʪʝʨʦʥʳ), ʦʙʨʘʟʦʚʘʥʥʳʝ ʧʨʠ ʩʦʝʜʠʥʝʥʠʠ ʚʝʨʰʠʥ ʨʘʜʠʫʩʦʚ-ʚʝʢʪʦʨʦʚ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʥʘʣʠʯʠʝ ʦʪʜʝʣʴʥʳʭ ʬʝʥʦʚ ʠʣʠ ʛʨʫʧʧʦʚʳʝ ʯʘʩʪʦʪʳ ʠʭ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ (ɺʘʩʠʣʴʝʚ ʠ ʜʨ., 2018). ɻʨʫʧʧʦʚʦʡ ʘʩʪʝʨʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳʡ ʛʨʘʬʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʯʘʩʪʦʪ 

ʛʝʥʦʚ ʚ ʚʠʜʝ çʧʦʣʠʛʦʥʘè, ʧʨʝʜʣʦʞʝʥʥʳʡ ʨʘʥʝʝ ɸ. ʉ. ʉʝʨʝʙʨʦʚʩʢʠʤ (1970) ʜʣʷ 

ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʛʝʥʝʪʠʢʠ. ʂʦʥʬʠʛʫʨʘʮʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʠ ʛʨʫʧʧʦʚʳʭ 

ʘʩʪʝʨʦʥʦʚ ʤʦʞʥʦ ʩʨʘʚʥʠʚʘʪʴ ʤʝʪʦʜʘʤʠ ɻʄ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʬʦʨʤʫ ʦʙʲʝʢʪʦʚ (ʧʨʠ 

ʵʪʦʤ ʦʙʷʟʘʪʝʣʴʥʘ ʥʦʨʤʠʨʦʚʢʘ ʥʘ ʣʦʛʘʨʠʬʤ çʮʝʥʪʨʦʠʜʥʳʭ ʨʘʟʤʝʨʦʚè, ʢʦʩʚʝʥʥʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʯʠʩʣʦ ʬʝʥʦʚ ʥʝʤʝʪʨʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ). ʀʩʧʦʣʴʟʫʷ 

ʧʨʝʜʣʦʞʝʥʥʳʡ ʤʝʪʦʜ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʝʥʦʛʨʘʤʤʝʪʨʠʠ ʧʦ ʢʦʤʧʣʝʢʩʫ ʬʝʥʦʚ 

ʥʝʤʝʪʨʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʠ ʩʦʙʩʪʚʝʥʥʦ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦʨʬʦʤʝʪʨʠʠ ʧʦ ʬʦʨʤʝ 

ʬʝʥʦʛʨʘʤʤ-ʘʩʪʝʨʦʥʦʚ, ʤʦʞʥʦ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʦʩʦʙʷʭ 

ʩʨʘʚʥʠʪʴ ʧʨʦʷʚʣʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʠ ʛʨʫʧʧʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʩ ʫʯʝʪʦʤ ʚʩʝʭ 

ʪʨʝʭ ʘʩʧʝʢʪʦʚ ʤʦʨʬʦʛʝʥʝʟʘ: ʨʘʟʤʝʨʦʛʝʥʝʟʘ, ʬʦʨʤʦʛʝʥʝʟʘ ʠ ʩʪʨʫʢʪʫʨʦʛʝʥʝʟʘ (ʧʦ 

ɺ. ɺ. ʂʦʨʦʥʝ). ɼʦʙʘʚʠʤ ʪʘʢʞʝ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝ ʪʦʣʴʢʦ 2D-, ʥʦ 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ 3D-ʤʝʪʦʜʦʚ ɻʄ ʚ ʩʨʘʚʥʝʥʠʠ ʨʘʟʥʳʭ ʚʥʫʪʨʠʚʠʜʦʚʳʭ ʛʨʫʧʧ, 

ʩʭʦʜʥʳʭ ʧʦ ʚʦʟʨʘʩʪʫ ʠ ʚʨʝʤʝʥʠ ʩʙʦʨʘ ʤʘʪʝʨʠʘʣʘ, ʘ ʪʘʢʞʝ ʨʘʟʥʳʭ ʙʣʠʟʢʠʭ ʚʠʜʦʚ 

(ʚ ʯʘʩʪʥʦʩʪʠ, ʩʠʤʧʘʪʨʠʯʝʩʢʠʭ), ʥʘʨʷʜʫ ʩ ʦʮʝʥʢʦʡ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʣʠʯʠʡ, 

ʢʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʨʘʟʣʠʯʠʷ ʚ ʧʨʦʪʝʢʘʥʠʠ ʠʭ 

ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʤʦʨʬʦʛʝʥʝʟʘ. 

ʇʦʧʫʣʷʮʠʦʥʥʘʷ ʵʢʦʣʦʛʠʷ. ʀʪʘʢ, ʯʪʦ ʤʦʞʝʪ ʜʘʪʴ ɻʄ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʦʙʣʘʩʪʠ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʵʢʦʣʦʛʠʠ? ʅʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʢʠ ʚʝʨʦʷʪʥʦʛʦ ʚʣʠʷʥʠʷ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ 

ʠ ʝʝ ʫʨʦʚʥʷ (ʦʙʠʣʠʷ) ʥʘ ʧʨʦʪʝʢʘʥʠʝ ʤʦʨʬʦʛʝʥʝʟʘ ʚ ʨʘʟʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʚ ʦʜʠʥ ʠ 

ʪʦʪ ʞʝ ʛʦʜ ʩʨʘʚʥʝʥʠʷ ʠʣʠ ʚ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʧʦʧʫʣʷʮʠʠ ʚ ʨʘʟʥʳʝ ʛʦʜʳ. ʅʘʧʨʠʤʝʨ, 

ʥʘ ʧʠʢʝ ʯʠʩʣʝʥʥʦʩʪʠ ʠ/ʠʣʠ ʧʨʠ ʜʝʧʨʝʩʩʠʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʠʟʤʝʥʝʥʠʝ 

ʤʦʨʬʦʛʝʥʝʟʘ, ʩʚʷʟʘʥʥʦʝ ʩ ʧʣʦʪʥʦʩʪʴʶ ʚʠʜʘ ʢʦʥʢʫʨʝʥʪʘ (ʆʮʝʥʢʘ ʵʬʬʝʢʪʦʚé, 

2016; ʇʨʠʥʮʠʧ ʢʦʤʧʝʥʩʘʮʠʠé, 2017). ɼʨʫʛʦʡ ʘʩʧʝʢʪ ʢʘʩʘʝʪʩʷ ʦʮʝʥʢʠ 

ʚʝʨʦʷʪʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʧʨʦʪʝʢʘʥʠʠ ʤʦʨʬʦʛʝʥʝʟʘ ʙʠʦʪʦʧʠʯʝʩʢʠʭ ʛʨʫʧʧʠʨʦʚʦʢ ï 

ʮʝʥʦʧʦʧʫʣʷʮʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʩʪʝʧʝʥʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʜʘʥʥʦʛʦ 
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ʚʠʜʘ ʢ ʨʘʟʚʠʪʠʶ ʚ ʨʘʟʥʳʭ ʙʠʦʪʦʧʘʭ. ʊʨʝʪʠʡ ʘʩʧʝʢʪ ʟʘʪʨʘʛʠʚʘʝʪ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʡ ʠ ʚʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥʥʳʭ ʛʨʫʧʧ. 

ʅʘʧʨʠʤʝʨ, ʧʦ ʢʦʥʬʠʛʫʨʘʮʠʷʤ ʢʦʨʤʦʜʦʙʳʚʘʶʱʠʭ ʤʦʨʬʦʩʪʨʫʢʪʫʨ ʧʦʣʝʚʦʢ: 

ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ, ʚʝʨʭʥʠʭ ʠ ʥʠʞʥʠʭ ʟʫʙʦʚ ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ 

ʧʨʦʮʝʜʫʨʳ ʩʫʧʝʨʠʤʧʦʟʠʮʠʠ (Rohlf, Slice, 1990) ʤʦʞʥʦ ʚʳʨʦʚʥʷʪʴ ʦʙʲʝʢʪʳ. 

ɿʘʪʝʤ ʧʦ ʩʧʝʮʠʘʣʴʥʦ ʩʦʟʜʘʥʥʳʤ ʧʨʦʪʦʢʦʣʘʤ, ʛʜʝ ʫʢʘʟʘʥʳ ʧʘʨʳ ʣʘʥʜʤʘʨʦʢ ʜʣʷ 

ʩʥʷʪʠʷ ʧʨʦʤʝʨʦʚ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠʟʤʝʨʝʥʠʷ ʜʣʷ ʦʮʝʥʢʠ 

ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʥʜʝʢʩʦʚ (ʩʤ. Anderson et al., 2014; ʇʦʩʣʝʜʩʪʚʠʷ 

ʠʥʪʨʦʜʫʢʮʠʠé, 2016; ɺʘʩʠʣʴʝʚ ʠ ʜʨ., 2020). ʀʟʤʝʥʝʥʠʝ ʜʦʤʠʥʠʨʫʶʱʝʡ ʜʠʝʪʳ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪʨʘʞʘʝʪʩʷ ʚ ʠʟʤʝʥʝʥʠʠ ʤʘʥʜʠʙʫʣʷʨʥʳʭ ʠʥʜʝʢʩʦʚ ʠ ʢʦʥʬʠʛʫʨʘʮʠʡ 

ʞʝʚʘʪʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʫʙʦʚ. ʇʦʵʪʦʤʫ ʜʘʥʥʳʡ ʘʩʧʝʢʪ ʤʦʞʝʪ ʩʣʫʞʠʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʪʨʦʬʠʯʝʩʢʦʡ ʩʧʝʮʠʬʠʢʝ 

ʚʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥʥʳʭ ʛʨʫʧʧ ʠ ʧʦʧʫʣʷʮʠʡ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʧʦʧʫʣʷʮʠʦʥʥʦʡ 

ʵʢʦʣʦʛʠʠ. 

ʇʦʧʫʣʷʮʠʦʥʥʘʷ ʤʦʨʬʦʣʦʛʠʷ. ɼʣʷ ʮʝʣʝʡ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʤʦʨʬʦʣʦʛʠʠ 

ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ɻʄ ʚʧʦʣʥʝ ʦʯʝʚʠʜʥʦ, ʪʘʢ ʢʘʢ ʵʪʘ ʦʙʣʘʩʪʴ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʤʦʨʬʦʛʝʥʝʪʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʧʨʠ ʨʘʟʚʠʪʠʠ 

ʞʠʚʦʪʥʳʭ ʠʣʠ ʨʘʩʪʝʥʠʡ ʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ: ʥʘʧʨʠʤʝʨ, ʧʨʠ ʩʨʘʚʥʝʥʠʠ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʫʜʘʣʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠ 

ʭʨʦʥʦʛʨʘʬʠʯʝʩʢʠʭ (ʤʝʞʛʦʜʦʚʳʭ) ʨʘʟʣʠʯʠʡ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʧʨʦʪʝʢʘʥʠʷ ʤʦʨʬʦʛʝʥʝʟʘ ʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ ʩʨʝʜʳ ʠ ʩʪʝʧʝʥʴ ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ 

ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ ʚʳʷʚʣʝʥʥʳʭ ʤʝʞʧʦʧʫʣʷʮʠʦʥʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʟʣʠʯʠʡ ʥʘ 

ʬʦʥʝ ʚʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥʥʳʭ ï ʭʨʦʥʦʛʨʘʬʠʯʝʩʢʠʭ ʠʣʠ ʙʠʦʪʦʧʠʯʝʩʢʠʭ. ʊʘʢʠʝ 

ʩʨʘʚʥʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ɻʄ ʦʩʫʱʝʩʪʚʣʷʪʴ ʵʢʦʣʦʛʦ-

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʧʦʧʫʣʷʮʠʡ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʙʣʠʟʢʠʭ 

ʚʠʜʦʚ (ɺʘʩʠʣʴʝʚ ʠ ʜʨ., 2023), ʦʮʝʥʠʚʘʪʴ ʥʘʧʨʘʚʣʝʥʠʷ ʧʝʨʝʩʪʨʦʝʢ ʤʦʨʬʦʛʝʥʝʟʘ, 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʧʦʧʫʣʷʮʠʦʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ 

ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʛʨʫʧʧʠʨʦʚʦʢ, ʚʳʷʚʣʷʪʴ ʧʦʩʣʝʜʩʪʚʠʷ ʪʝʭʥʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ 

ʥʘ ʤʦʨʬʦʛʝʥʝʟ, ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʝ ʨʦʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ 

ʚʥʫʪʨʠʚʠʜʦʚʳʤʠ ʬʦʨʤʘʤʠ. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʨʬʦʨʘʟʥʦʦʙʨʘʟʠʷ (morphological disparity) ʙʣʠʟʢʠʭ 

ʚʥʫʪʨʠʛʨʫʧʧʦʚʳʭ ʬʦʨʤ ʠ ʚʠʜʦʚ, ʚʳʷʚʣʷʶʱʠʭ ʮʝʥʪʨʳ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ 

ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʙʱʝʤ ʤʦʨʬʦʧʨʦʩʪʨʘʥʩʪʚʝ. ʅʘʢʦʥʝʮ, ʚ ʧʝʨʩʧʝʢʪʠʚʝ ɻʄ 

ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚʳʷʚʣʝʥʠʶ ʧʨʠʟʥʘʢʦʚ ʧʨʦʷʚʣʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʙʠʦʪʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ ʧʦ ʨʘʟʥʦʡ ʤʦʨʬʦʛʝʥʝʪʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʮʝʥʦʧʦʧʫʣʷʮʠʡ 

ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʭ ʚʠʜʦʚ ʥʘ ʠʟʤʝʥʝʥʠʝ ʫʩʣʦʚʠʡ ʩʨʝʜʳ. 

ʇʦʧʫʣʷʮʠʦʥʥʘʷ ʬʝʥʦʛʝʥʝʪʠʢʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʦʧʫʣʷʮʠʦʥʥʦʡ 

ʬʝʥʦʛʝʥʝʪʠʢʠ ʚ ʦʩʥʦʚʥʦʤ ʩʚʷʟʘʥʳ ʩ ʠʟʫʯʝʥʠʝ ʩʪʝʧʝʥʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʨʘʟʚʠʪʠʷ 

ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʛʨʫʧʧ ʧʦ ʧʨʦʷʚʣʝʥʠʷʤ ʬʣʫʢʪʫʠʨʫʶʱʝʡ ʘʩʠʤʤʝʪʨʠʠ (ʌɸ) 

ʙʠʣʘʪʝʨʘʣʴʥʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ (ɿʘʭʘʨʦʚ, 1987; Zakharov, 1992; 

ʂʨʷʞʝʚʘ ʠ ʜʨ., 1996; ɹʠʦʠʥʜʠʢʘʮʠʷé, 2003; ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟé, 2004; 

ɺʘʩʠʣʴʝʚ ʠ ʜʨ., 2007; ɿʦʨʠʥʘ, 2012). ʀʟʫʯʝʥʠʝ ʬʣʫʢʪʫʠʨʫʶʱʝʡ ʘʩʠʤʤʝʪʨʠʠ 

ʚʦʟʤʦʞʥʦ ʠ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʘʩʠʤʤʝʪʨʠʠ (Marques, 2008; 

Klingenberg, 2011; Adams et al., 2014). ʇʦʩʢʦʣʴʢʫ ʤʝʪʦʜʳ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ 
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ʤʦʨʬʦʤʝʪʨʠʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʨʘʚʥʠʚʘʥʠʝ ʦʙʲʝʢʪʦʚ ʧʦ ʮʝʥʪʨʦʠʜʥʳʤ 

ʨʘʟʤʝʨʘʤ, ʪ.ʝ. ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʚʘʨʴʠʨʦʚʘʥʠʷ ʬʦʨʤʳ ʦʪ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʨʘʟʤʝʨʦʚ, ʧʨʠ ʦʮʝʥʢʝ ʌɸ ʜʣʷ ʬʦʨʤʳ ʦʙʲʝʢʪʘ ʥʝ ʪʨʝʙʫʝʪʩʷ 

ʥʦʨʤʠʨʦʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʮʝʥʢʠ ʨʘʟʥʦʩʪʠ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʣʝʚʦʡ ʠ 

ʧʨʘʚʦʡ ʩʪʦʨʦʥ (ʩʤ. ʗʣʢʦʚʩʢʘʷ ʠ ʜʨ., 2014). ʉʫʱʝʩʪʚʫʶʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ 

ʢʦʤʧʴʶʪʝʨʥʳʝ ʧʨʦʛʨʘʤʤʳ (SAGE, MorphoJ ʠ ʜʨ.) ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ 

ʬʣʫʢʪʫʠʨʫʶʱʝʡ ʘʩʠʤʤʝʪʨʠʠ ʤʝʪʦʜʘʤʠ ɻʄ. ʆʜʥʘʢʦ, ʚʩʝ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪ ʪʦʣʴʢʦ 

ʤʝʪʦʜ ʩʤʝʰʘʥʥʦʛʦ ʜʚʫʭʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʤʝʨʘ 

ʌɸ ʚʳʯʠʩʣʷʝʪʩʷ ʢʘʢ ʩʨʝʜʥʠʡ ʢʚʘʜʨʘʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ çʠʥʜʠʚʠʜʫʫʤè 

ʠ çʩʪʦʨʦʥʘ ʪʝʣʘè, ʘ ʩʪʘʥʜʘʨʪʥʦʡ ʦʰʠʙʢʦʡ ʩʣʫʞʠʪ ʫʜʚʦʝʥʥʳʡ ʩʨʝʜʥʠʡ ʢʚʘʜʨʘʪ 

ʦʩʪʘʪʦʯʥʦʡ ʜʠʩʧʝʨʩʠʠ (Palmer, Strobeck, 1986; Palmer, 1994). ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʘʥʘʣʠʟ ʩʪʘʙʠʣʴʥʦʩʪʠ ʨʘʟʚʠʪʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʠʥʪʘʢʪʥʳʭ ʠ 

ʠʤʧʘʢʪʥʳʭ ʧʦʧʫʣʷʮʠʷʭ, ʥʘ ʦʩʥʦʚʝ ʩʨʘʚʥʝʥʠʷ ʩʪʝʧʝʥʠ ʨʘʩʩʝʠʚʘʥʠʷ 

ʚʥʫʪʨʠʛʨʫʧʧʦʚʳʭ ʦʨʜʠʥʘʪ ʚ ʤʦʨʬʦʧʨʦʩʪʨʘʥʩʪʚʝ. ʈʘʥʝʝ ʥʘʤʠ ʙʳʣ ʧʨʝʜʣʦʞʝʥ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʩʧʦʩʦʙ ʪʘʢʦʡ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʜʝʩʪʘʙʠʣʠʟʘʮʠʠ ʨʘʟʚʠʪʠʷ 

(ɺʘʩʠʣʴʝʚ ʠ ʜʨ., 2018; ɺʘʩʠʣʴʝʚ, 2021). ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ ʧʦʜʭʦʜʫ, ʧʦʩʣʝ ʨʘʩʯʝʪʦʚ, 

ʚʳʧʦʣʥʝʥʥʳʭ ʤʝʪʦʜʘʤʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦʨʬʦʤʝʪʨʠʠ, ʚʳʯʠʩʣʷʶʪ 

ʧʨʦʢʨʫʩʪʦʚʳ ʢʦʦʨʜʠʥʘʪʳ ʦʩʦʙʝʡ ʚ ʚʳʙʦʨʢʘʭ, ʘ ʟʘʪʝʤ ʜʣʷ ʩʣʫʯʘʡʥʦ 

ʚʳʨʦʚʥʝʥʥʳʭ ʧʦ ʦʙʲʝʤʫ ʥʘʙʣʶʜʝʥʠʡ ʚʳʙʦʨʦʢ (ʧʨʦʮʝʜʫʨʘ ʩʣʫʯʘʡʥʦʡ 

çʨʘʨʝʬʘʢʮʠʠè) ʚ ʦʙʱʝʤ ʤʦʨʬʦʧʨʦʩʪʨʘʥʩʪʚʝ ʦʮʝʥʠʚʘʶʪ ʧʦ ʟʥʘʯʝʥʠʷʤ ʢʨʘʡʥʠʭ 

ʦʨʜʠʥʘʪ ʚʥʫʪʨʠʛʨʫʧʧʦʚʳʝ ʦʙʲʝʤʳ ʤʦʨʬʦʧʨʦʩʪʨʘʥʩʪʚ ï Vm.  

ɺʳʯʠʩʣʠʪʴ Vm ʚʦʟʤʦʞʥʦ ʚ ʧʘʢʝʪʝ R-ʧʨʦʛʨʘʤʤ geometry: http://cran.r-

project.org/web/packages/geometry/. ɼʣʷ ʧʦʢʘʟʘʪʝʣʷ Vm ʩ ʧʦʤʦʱʴʶ ʙʫʪʩʪʨʝʧ 

ʘʥʘʣʠʟʘ ʤʝʪʦʜʦʤ ʩʣʫʯʘʡʥʦʡ ʧʦʚʪʦʨʥʦʡ ʚʳʙʨʘʢʦʚʢʠ ʨʷʜʦʚ ʟʥʘʯʝʥʠʡ 

ʚʳʯʠʩʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʥʘʷ ʦʰʠʙʢʘ. ʈʘʥʝʝ ʥʘʤʠ ʥʝʦʜʥʦʢʨʘʪʥʦ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʩʨʝʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʥʠʟʢʦʡ ʯʠʩʣʝʥʥʦʩʪʠ, 

ʚʦʟʨʘʩʪʘʝʪ ʚʥʫʪʨʠʛʨʫʧʧʦʚʦʝ ʤʦʨʬʦʨʘʟʥʦʦʙʨʘʟʠʝ (Vm), ʯʪʦ ʢʦʩʚʝʥʥʦ ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʫʩʠʣʝʥʠʝ ʩʪʨʝʩʩʘ ʨʘʟʚʠʪʠʷ. 

ʇʦʧʫʣʷʮʠʦʥʥʘʷ ʛʝʥʝʪʠʢʘ ʠ ʵʚʦʣʶʮʠʦʥʥʳʝ ʘʩʧʝʢʪʳ ʧʦʧʫʣʷʮʠʦʥʥʦʡ 

ʙʠʦʣʦʛʠʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ɻʄ ʧʦʟʚʦʣʷʝʪ ʰʠʨʝ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʦʣʫʯʝʥʥʳʝ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʦʮʝʥʢʠ ʚʥʫʪʨʠ 

ʧʦʧʫʣʷʮʠʠ ʠ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʨʘʟʥʳʭ ʧʦʧʫʣʷʮʠʡ. ʆʩʦʙʝʥʥʦ ʠʥʪʝʨʝʩʥʦ 

ʧʨʦʚʝʜʝʥʠʝ ʤʦʨʬʦʢʘʨʪʠʨʦʚʘʥʠʷ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ, ʦʮʝʥʝʥʥʳʭ ʚ ʚʠʜʝ 

ʢʣʘʩʪʝʨʥʳʭ ʬʠʣʦʛʨʘʤʤ, ʧʨʠ ʧʨʦʝʮʠʨʦʚʘʥʠʠ ʵʪʠʭ ʜʝʨʝʚʴʝʚ ʥʘ 

ʤʦʨʬʦʧʨʦʩʪʨʘʥʩʪʚʦ, ʚʢʣʶʯʘʶʱʝʝ ʩʨʘʚʥʠʚʘʝʤʳʝ ʚʳʙʦʨʢʠ. ɺʦʟʤʦʞʥʦʩʪʴ ʪʘʢʠʭ 

ʧʨʦʮʝʜʫʨ ʚʧʦʣʥʝ ʫʩʧʝʰʥʦ ʨʝʘʣʠʟʦʚʘʥʘ ʚ ʧʨʦʛʨʘʤʤʘʭ MorphoJ ʠ Geomorph. 

ʄʦʞʥʦ ʧʨʦʚʝʩʪʠ ʪʘʢʦʝ ʩʨʘʚʥʝʥʠʝ ʧʘʨʘʣʣʝʣʴʥʦ ʜʣʷ ʨʘʟʥʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʩʪʨʫʢʪʫʨ. ʇʨʠ ʚʳʷʚʣʝʥʠʠ ʚʳʩʦʢʦʛʦ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʪʦʡ ʠʣʠ 

ʠʥʦʡ ʤʦʨʬʦʩʪʨʫʢʪʫʨʳ (ʥʘʧʨʠʤʝʨ, ʢʦʥʬʠʛʫʨʘʮʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʟʫʙʘ) ʤʦʞʥʦ 

ʫʩʪʘʥʦʚʠʪʴ ʝʝ ʧʨʠʛʦʜʥʦʩʪʴ ʜʣʷ ʩʫʞʜʝʥʠʷ ʦ ʬʠʣʦʛʝʥʠʠ ʪʘʢʩʦʥʘ ʠ/ʠʣʠ ʦʮʝʥʠʪʴ ʝʝ 

ʘʜʘʧʪʠʚʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʚ ʬʠʣʦʛʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʥʫʪʨʠʚʠʜʦʚʳʭ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʛʨʫʧʧ. ʅʘ ʚʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥʥʦʤ ʫʨʦʚʥʝ ʤʦʛʫʪ ʙʳʪʴ 

ʚʳʷʚʣʝʥʳ ʛʝʥʝʪʠʯʝʩʢʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʝ ʛʨʫʧʧʳ (ʥʘʧʨʠʤʝʨ, ʦʢʨʘʩʦʯʥʳʝ 

ʤʦʨʬʳ, ʨʘʟʥʳʝ ʢʘʨʠʦʪʠʧʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʘʨʢʠʨʦʚʘʥʥʳʝ ʦʧʨʝʜʝʣʝʥʥʳʤʠ 
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ʛʝʥʥʳʤʠ ʤʫʪʘʮʠʷʤʠ ʠ ʜʨ.), ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʤʦʞʥʦ ʩʨʘʚʥʠʪʴ ʤʝʪʦʜʘʤʠ ɻʄ. ʕʪʦ 

ʧʦʟʚʦʣʠʪ ʚʳʷʚʠʪʴ ʚʦʟʤʦʞʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʘʜʘʧʪʠʚʥʳʝ ʠʣʠ 

ʠʥʘʜʘʧʪʠʚʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ ʤʦʨʬʦʛʝʥʝʟʘ ʫ ʩʨʘʚʥʠʚʘʝʤʳʭ ʬʝʥʦʪʠʧʦʚ ʠ ʬʝʥʦʥʦʚ 

ï ʛʨʫʧʧ ʩʭʦʜʥʳʭ ʠ ʝʜʠʥʳʭ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʬʝʥʦʪʠʧʦʚ. ʄʦʨʬʦʛʝʥʝʪʠʯʝʩʢʘʷ 

ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʚʳʷʚʣʷʝʤʳʭ ʨʘʟʣʠʯʠʡ ʜʦʧʫʩʢʘʝʪ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʠ ʠʭ 

ʵʚʦʣʶʮʠʦʥʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʪʨʘʢʪʦʚʢʫ (ʇʦʩʣʝʜʩʪʚʠʷ ʠʥʪʨʦʜʫʢʮʠʠ..., 2016).  

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ɻʄ ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤ 

ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʙʠʦʣʦʛʠʠ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʙʦʣʴʰʝʤʫ 

ʧʦʥʠʤʘʥʠʶ ʧʨʦʠʩʭʦʜʷʱʠʭ ʙʳʩʪʨʳʭ ʤʦʨʬʦʛʝʥʝʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʧʦʧʫʣʷʮʠʷʭ ʢʘʢ ʧʨʠ ʦʮʝʥʢʝ ʠʭ ʨʝʘʢʮʠʠ ʥʘ ʠʟʤʝʥʝʥʠʝ ʧʦʛʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʫʩʣʦʚʠʡ, ʪʘʢ ʠ ʩʤʝʥʫ ʙʠʦʪʠʯʝʩʢʦʛʦ ʦʢʨʫʞʝʥʠʷ, ʚʢʣʶʯʘʷ 

ʚʥʝʜʨʝʥʠʝ ʠʥʚʘʟʠʦʥʥʳʭ ʚʠʜʦʚ. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʘʥʘʣʠʟ ʤʝʪʦʜʘʤʠ 

ɻʄ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʤʦʨʬʦʛʝʥʝʟʘ ʩʘʤʠʭ ʠʥʚʘʟʠʦʥʥʳʭ ʚʠʜʦʚ ʚ 

ʥʦʚʦʡ ʜʣʷ ʥʠʭ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ ʧʨʠ ʨʘʟʥʦʡ ʧʦʣʥʦʪʝ ʩʦʩʪʘʚʘ ʘʚʪʦʭʪʦʥʥʳʭ 

ʩʦʦʙʱʝʩʪʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʤʝʪʦʜʳ ɻʄ ʚ ʢʦʤʧʣʝʢʩʝ ʩ 

ʜʨʫʛʠʤʠ ʩʦʚʨʝʤʝʥʥʳʤʠ ʧʦʧʫʣʷʮʠʦʥʥʳʤʠ ʧʦʜʭʦʜʘʤʠ ʵʬʬʝʢʪʠʚʥʦ ʧʦʩʣʫʞʘʪ 

ʨʝʰʝʥʠʶ ʤʥʦʛʠʭ ʟʘʜʘʯ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʨʫʩʣʝ ʧʨʦʙʣʝʤ ʧʦʧʫʣʷʮʠʦʥʥʦʡ 

ʙʠʦʣʦʛʠʠ ʚ ʩʘʤʦʤ ʰʠʨʦʢʦʤ ʧʦʥʠʤʘʥʠʠ ʝʝ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ˉ 122021000091-2 

ʀʥʩʪʠʪʫʪʘ ʵʢʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ ʋʨʆ ʈɸʅ. 
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ɺʝʜʝʨʥʠʢʦʚ ʂ. ɽ., ɹʫʭʘʨʠʥʘ ʀ. ʃ. 

ʋʜʤʫʨʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʀʞʝʚʩʢ, ʈʦʩʩʠʷ 

 

ʆʉʆɹɽʅʅʆʉʊʀ ɺʀɼʆɺʆɻʆ ʉʆʉʊɸɺɸ ʅɸʈʋʐɽʅʅʓʍ ɽʃʆɺʓʍ 

ʕʂʆʉʀʉʊɽʄ 

 

ɽʣʦʚʳʝ ʣʝʩʘ ʨʝʛʠʦʥʘ ʦʙʨʘʟʦʚʘʥʳ ʚ ʦʩʥʦʚʥʦʤ ʜʚʫʤʷ ʚʠʜʘʤʠ: ʝʣʴ ʩʠʙʠʨʩʢʘʷ ʠ 

ʝʣʴ ʬʠʥʩʢʘʷ (ʛʠʙʨʠʜʥʘʷ). ɺ ʪʠʧʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʧʨʝʦʙʣʘʜʘʶʪ ʝʣʴʥʠʢʠ 

ʢʠʩʣʠʯʥʠʢʠ (Piceetum oxalidosum). ɺ ʞʠʚʦʤ ʥʘʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ ʧʨʝʦʙʣʘʜʘʝʪ 

ʥʝʤʦʨʘʣʴʥʦʝ ʰʠʨʦʢʦʪʨʘʚʴʝ, ʦʜʥʘʢʦ ʛʠʙʝʣʴ ʜʨʝʚʦʩʪʦʷ ʠ ʠʟʨʝʞʠʚʘʥʠʝ ʦʩʥʦʚʥʦʛʦ 

ʜʨʝʚʝʩʥʦʛʦ ʧʦʣʦʛʘ ʤʝʥʷʶʪ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ. ɼʘʥʥʦʝ ʷʚʣʝʥʠʝ ʚʣʝʯʝʪ ʢ 

ʚʳʪʝʩʥʝʥʠʶ ʣʝʩʥʳʭ ʪʨʘʚ ʟʣʘʢʦʚʳʤ ʨʘʟʥʦʪʨʘʚʴʝʤ. ʇʦʜʣʝʩʦʯʥʳʡ ʷʨʫʩ, ʚ 

ʠʩʩʣʝʜʫʝʤʳʭ ʥʘʩʘʞʜʝʥʠʷʭ, ʦʪʩʫʪʩʪʚʫʝʪ ʠʣʠ ʧʨʠʩʫʪʩʪʚʫʝʪ, ʥʦ ʨʝʜʢʠʡ. ɼʦʚʦʣʴʥʦ 

ʚʳʩʦʢʘʷ ʛʫʩʪʦʪʘ ʧʦʜʣʝʩʢʘ ʥʘʙʣʶʜʘʣʘʩʴ ʥʘ ʪʝʭ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ, ʛʜʝ ʙʳʣ 
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ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʦʪʩʫʪʩʪʚʫʝʪ ʠʣʠ ʧʨʠʩʫʪʩʪʚʫʝʪ, ʥʦ ʚ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʠ 

ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ, ʢʦʪʦʨʳʡ ʟʘʤʝʱʘʝʪʩʷ ʣʠʩʪʚʝʥʥʳʤʠ ʚʠʜʘʤʠ (ʤʷʛʢʦʣʠʩʪʚʝʥʥʳʝ 

ʧʦʨʦʜʳ).  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʤʥʦʭʚʦʡʥʳʝ ʣʝʩʘ, ʝʣʦʚʳʝ ʥʘʩʘʞʜʝʥʠʷ, ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ, 

ʞʠʚʦʡ ʥʘʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ, ʧʦʜʨʦʩʪ, ʧʦʜʣʝʩʦʢ. 
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The spruce forests of the region are formed mainly by two species: Siberian spruce 

and Finnish spruce (hybrid). Typologically, sour spruce forests (Piceetum 

oxalidosum) predominate. Immoral broadgrass prevails in the living ground cover, 

however, the death of the stand and the thinning of the main tree canopy change 

environmental factors. This phenomenon leads to the displacement of forest grasses 

by grasses of various grasses. The undergrowth layer, in the studied plantings, is 

absent or present, but rare. A fairly high density of undergrowth was observed in those 

test areas where a high percentage of death of trees of the main tier was recorded. The 

undergrowth of coniferous species is absent or present, but in insufficient quantity and 

low quality, which is replaced by deciduous species (soft-leaved species). 

Key words: dark coniferous forests, spruce plantations, species composition, 

living ground cover, undergrowth, undergrowth. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʙʣʝʤʘ ʥʘʨʫʰʝʥʠʷ ʝʣʦʚʳʭ ʵʢʦʩʠʩʪʝʤ ʧʨʠʚʣʝʢʘʝʪ ʚʩʝ 

ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʥʘʫʯʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ. ɼʘʥʥʳʝ 

ʵʢʦʩʠʩʪʝʤʳ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʣʝʩʦʚ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʌ, 

ʧʦʜʚʝʨʛʘʶʪʩʷ ʨʘʟʣʠʯʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ, ʢʦʪʦʨʳʝ ʥʝʠʟʙʝʞʥʦ ʚʣʠʷʶʪ ʥʘ ʠʭ 

ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ (ʃʝʩʘ ʈʦʩʩʠʠ: ʵʥʮʠʢʣʦʧʝʜʠʷ, 1995; ʈʳʩʠʥ, 2012). 

ʆʜʥʦʡ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʘʨʫʰʝʥʥʳʭ ʝʣʦʚʳʭ ʵʢʦʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. ɻʣʦʙʘʣʴʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʨʫʙʢʘ, ʟʘʛʨʷʟʥʝʥʠʝ 

ʘʪʤʦʩʬʝʨʳ ʠ ʧʦʯʚʳ ʧʨʠʚʦʜʷʪ ʢ ʫʭʫʜʰʝʥʠʶ ʫʩʣʦʚʠʡ ʨʦʩʪʘ ʝʣʦʚʳʭ ʣʝʩʘʭ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ, ʥʘʙʣʶʜʘʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ ʘʨʝʘʣʘ ʪʝʤʥʦʭʚʦʡʥʳʭ ʣʝʩʦʚ. ʕʪʦ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʘʨʫʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʨʘʚʥʦʚʝʩʠʷ ʠ ʥʝʛʘʪʠʚʥʦ 

ʦʪʨʘʟʠʪʴʩʷ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʙʠʦʩʬʝʨʳ (ʋʩʦʣʴʮʝʚ, 2001; ʈʳʩʠʥ, ʉʘʚʝʣʴʝʚʘ, 

2002). 

ʂʨʦʤʝ ʪʦʛʦ, ʥʘʨʫʰʝʥʥʳʝ ʝʣʦʚʳʝ ʵʢʦʩʠʩʪʝʤʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʠʟʤʝʥʝʥʠʷʤʠ 

ʚ ʚʠʜʦʚʦʤ ʩʦʩʪʘʚʝ. ɼʝʛʨʘʜʘʮʠʷ ʝʣʦʚʦʛʦ ʜʨʝʚʦʩʪʦʷ ʩʪʠʤʫʣʠʨʫʝʪ ʧʦʷʚʣʝʥʠʝ 

ʙʳʩʪʨʦʨʘʩʪʫʱʠʭ ʚʠʜʦʚ ʜʝʨʝʚʴʝʚ, ʪʘʢʠʭ ʢʘʢ ʙʝʨʝʟʘ (Betula) ʠʣʠ ʦʩʠʥʘ (Populus). 

ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʦʚʳʭ ʪʠʧʦʚ ʵʢʦʩʠʩʪʝʤ ʠ ʠʟʤʝʥʝʥʠʶ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʤʝʞʜʫ ʚʠʜʘʤʠ (ʄʘʩʣʦʚʘ, 2012). 

ɺ ʮʝʣʦʤ, ʦʧʠʩʘʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʥʘʨʫʰʝʥʥʳʭ ʝʣʦʚʳʭ 

ʵʢʦʩʠʩʪʝʤ ʫʢʘʟʳʚʘʶʪ ʥʘ ʚʘʞʥʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʵʪʠʭ ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚ ʠ 

ʚʥʝʜʨʝʥʠʷ ʤʝʨ ʜʣʷ ʠʭ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ʇʨʝʜʦʪʚʨʘʱʝʥʠʝ ʜʘʣʴʥʝʡʰʝʛʦ 

ʨʘʟʨʫʰʝʥʠʷ ʠ ʘʢʪʠʚʥʳʝ ʤʝʨʳ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʧʦʤʦʛʫʪ ʩʦʭʨʘʥʠʪʴ ʫʥʠʢʘʣʴʥʳʝ ʵʢʦʩʠʩʪʝʤʳ b ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʙʠʦʣʦʛʠʯʝʩʢʦʤʫ 

ʨʘʚʥʦʚʝʩʠʶ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʠʩʴ ʝʣʦʚʳʝ ʥʘʩʘʞʜʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʚ ʜʚʫʭ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʨʘʡʦʥʘʭ 

ʨʝʩʧʫʙʣʠʢʠ: ʨʘʡʦʥ ʭʚʦʡʥʦ-h ʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ (ʩʤʝʰʘʥʥʳʭ) ʣʝʩʦʚ ʝʚʨʦʧʝʡʩʢʦʡ 

ʯʘʩʪʠ ʈʌ, ʶʞʥʦ-ʪʘʝʞʥʳʡ ʨʘʡʦʥ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʌ. ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚ ʝʣʦʚʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʧʨʦʙʥʳʝ ʧʣʦʱʘʜʠ ʢʘʢ ʚ ʣʝʩʥʦʤ ʨʘʡʦʥʝ 

ʭʚʦʡʥʦ-h ʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ, ʪʘʢ ʠ ʚ ʶʞʥʦ-ʪʘʝʞʥʦʤ ʣʝʩʥʦʤ ʨʘʡʦʥʝ. ɺʠʜʦʚʦʡ 

ʩʦʩʪʘʚ ʝʣʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʠʟʫʯʘʣʩʷ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ ʚ ʛʨʘʥʠʮʘʭ 
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ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ (ʆʉʊ 56-69-83; ʇʨʠʢʘʟ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʠ ʵʢʦʣʦʛʠʠ ʈʌ ˉ 510). ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʢʘʢ ʚ ʥʘʨʫʰʝʥʥʳʭ ʩʠʩʪʝʤʘʭ, 

ʪʘʢ ʠ ʚ ʥʝ ʧʦʜʚʝʨʛʰʠʭʩʷ ʜʝʛʨʘʜʘʮʠʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺʩʝ ʚʠʜʳ ʨʦʜʘ ɽʣʴ, ʦʪʣʠʯʘʶʪʩʷ ʥʘʣʠʯʠʝʤ ʪʦʣʴʢʦ ʫʜʣʠʥʝʥʥʳʭ ʧʦʙʝʛʦʚ ʠ 

ʦʜʠʥʦʯʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʭʚʦʠ. ɺ ʩʦʩʪʘʚ ʨʦʜʘ ɽʣʴ ʚʭʦʜʠʪ ʦʢʦʣʦ 40 ʚʠʜʦʚ, 

ʬʦʨʤʠʨʫʶʱʠʝ ʩ ʧʠʭʪʦʡ ʩʠʙʠʨʩʢʦʡ (Abies sibirica Ledeb.) ʪʸʤʥʦʭʚʦʡʥʳʝ ʣʝʩʘ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʙʠʣʠʝ ʚʠʜʦʚ ʚ ʨʦʜʫ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʚʩʪʨʝʯʘʝʪʩʷ 5 ʚʠʜʦʚ, ʠʟ 

ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ ʟʘʥʠʤʘʶʪ ɽʣʴ ʝʚʨʦʧʝʡʩʢʘʷ (Picea abies L.) ʠ ʝʣʴ 

ʩʠʙʠʨʩʢʘʷ (Picea obovata Ledeb.) (ʃʝʩʘ ʈʦʩʩʠʠ: ʵʥʮʠʢʣʦʧʝʜʠʷ, 1995). 

ʅʘ ʋʨʘʣʝ ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʜʤʫʨʪʠʠ ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʝ ʚʩʪʨʝʯʘʶʪʩʷ ʪʨʠ 

ʚʠʜʘ ʝʣʠ: ʝʣʴ ʩʠʙʠʨʩʢʘʷ ʠ ʝʣʴ ʝʚʨʦʧʝʡʩʢʘʷ, ʘ ʪʘʢʞʝ ʛʠʙʨʠʜ ʧʨʝʜʳʜʫʱʠʭ ʚʠʜʦʚ 

ï ʝʣʴ ʬʠʥʩʢʘʷ (ʛʠʙʨʠʜʥʘʷ, ʫʨʘʣʴʩʢʘʷ) (Picea fennica (Regel) Kom.) (ʄʘʤʘʝʚ, 

1983; ɹʘʨʘʥʦʚʘ, ʇʫʟʳʨʝʚ, 2012). ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ 

ʚʳʰʝʦʙʦʟʥʘʯʝʥʥʳʭ ʚʠʜʦʚ ʷʚʣʷʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ, 

ʚʳʜʝʣʷʝʤʳʝ ʧʦ ʪʠʧʫ ʚʝʪʚʣʝʥʠʷ ʠ ʩʪʨʦʝʥʠʶ ʢʦʨʳ (ʀʚʘʥʯʠʥʘ, ɿʘʣʝʩʦʚ, 2017). 

ʇʦ ʜʘʥʥʳʤ ʉ. ɸ. ʄʘʤʘʝʚʘ (1983), ʝʜʠʥʩʪʚʝʥʥʳʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ 

ʦʪʣʠʯʠʝʤ ʝʣʠ ʬʠʥʩʢʦʡ ʦʪ ʠʩʭʦʜʥʳʭ ʚʠʜʦʚ ʷʚʣʷʝʪʩʷ ʩʪʨʦʝʥʠʝ ʩʝʤʝʥʥʳʭ ʯʝʰʫʡ. 

ʄʘʢʨʦʩʪʨʦʙʠʣʳ ʧʦ ʨʘʟʤʝʨʫ ʠʜʝʥʪʠʯʥʳ ʝʣʠ ʩʠʙʠʨʩʢʦʡ, ʥʦ ʩʝʤʝʥʥʳʝ ʯʝʰʫʠ 

ʙʦʣʝʝ ʚʳʪʷʥʫʪʳ ʧʦ ʢʨʘʶ ʠ ʩʠʣʴʥʝʝ ʟʘʟʫʙʨʝʥʳ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʝʣʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚʠʜʦʚʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʝʣʠ 

ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʧʦ ʢʨʦʶʱʠʤ ʯʝʰʫʷʤ ʤʘʢʨʦʩʪʨʦʙʠʣ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʜʦʣʷ ʝʣʠ ʛʠʙʨʠʜʥʦʡ ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʩʦʙʝʡ 

ʝʣʠ, ʥʝ ʧʨʝʚʳʰʘʝʪ 18% ʚ ʣʝʩʥʦʤ ʨʘʡʦʥʝ ʭʚʦʡʥʦ-h ʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ, ʪʦʛʜʘ 

ʢʘʢ ʶʞʥʦ-ʪʘʸʞʥʦʤ ʣʝʩʥʦʤ ʨʘʡʦʥʝ ʜʦʣʷ ʝʣʠ ʬʠʥʩʢʦʡ ʥʝ ʧʨʝʚʳʰʘʣʘ 5%. ɺʦ ʚʩʝʭ 

ʠʩʩʣʝʜʫʝʤʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʧʨʝʦʙʣʘʜʘʝʪ ʝʣʴ ʩʠʙʠʨʩʢʘʷ, ʝʣʴ ʝʚʨʦʧʝʡʩʢʘʷ ï ʥʝ 

ʦʙʥʘʨʫʞʝʥʘ. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫ ʠʩʩʣʝʜʫʝʤʳʭ ʦʩʦʙʝʡ ʝʣʠ 

ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʘʨʴʠʨʦʚʘʥʠʝ ʬʦʨʤʳ ʩʝʤʝʥʥʳʭ ʯʝʰʫʡ, ʯʪʦ ʚʳʟʚʘʣʦ 

ʩʣʦʞʥʦʩʪʴ ʩ ʪʦʯʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʝʡ ʚʠʜʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. ʇʦʛʠʙʰʠʝ 

ʜʝʨʝʚʴʷ (ʩʚʝʞʠʡ ʠ ʩʪʘʨʳʡ ʩʫʭʦʩʪʦʡ) ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʩʣʫʯʘʝʚ ʥʝ ʠʤʝʣʠ 

ʰʠʰʝʢ ʥʘ ʚʝʪʚʷʭ, ʯʪʦ ʪʘʢʞʝ ʟʘʪʨʫʜʥʷʣʦ ʠʭ ʠʜʝʥʪʠʬʠʢʘʮʠʶ. 

ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʠʛʨʘʝʪ 

ʧʦʥʠʤʘʥʠʝ ʬʠʪʦʮʝʥʦʟʘ ʢʘʢ ʝʜʠʥʩʪʚʘ ʦʨʛʘʥʠʟʤʦʚ ʠ ʩʨʝʜʳ. ɼʣʷ ʣʝʩʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ, ʩ ʮʝʣʴʶ ʦʙʦʙʱʝʥʠʷ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʨʝʜʳ, ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ 

ʵʢʦʣʦʛʦ-ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʠʝ ʨʷʜʳ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ɺ. ʅ. ʉʫʢʘʯʝʚʳʤ ʜʣʷ 

ʙʦʨʝʘʣʴʥʳʭ ʣʝʩʦʚ ʉʉʉʈ: ʝʣʴʥʠʢʠ-ʟʝʣʝʥʦʤʦʰʥʠʢʠ (Piceetahylocomiosa), 

ʝʣɹʥʠʢʠ-ʜʦʣʛʦʤʦʰʥʠʢʠ (Piceetapolytrichosa), ʩʬʘʛʦʥʚʳʝ ʝʣʴʥʠʢʠ 

(Piceetasphagnosa), ʙʦʣʦʪʥʦ-ʪʨʘʚʷʥʳʝ ʝʣʴʥʠʢʠ (Piceetauliginosa-herbosa), 

ʩʣʦʞʥʳʝ ʝʣʴʥʠʢʠ (Piceetacomposite) (ɺ. ʅ. ʉʫʢʘʯʝʚé, 1972). 

ɺ ʪʠʧʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʦʜʥʠ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʪʠʧʦʚ ʣʝʩʘ 

ʚ ʝʣʦʚʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʋʜʤʫʨʪʠʠ ʷʚʣʷʶʪʩʷ ʝʣʴʥʠʢʠ ʢʠʩʣʠʯʥʠʢʠ ï Piceetum 

oxalidosum, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʩʘʤʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤʠ ʚ ʋʜʤʫʨʪʠʠ. ʅʘ 

ʜʦʣʶ ʜʘʥʥʦʛʦ ʪʠʧʘ ʣʝʩʘ ʧʨʠʭʦʜʠʪʩʷ ï 31,7% ʦʪ ʧʣʦʱʘʜʠʚʩʝʭ ʝʣʴʥʠʢʦʚ (ʃʝʩʥʦʡ 

ʧʣʘʥ ʋʈ, 2019).  
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ɺ ʞʠʚʦʤ ʥʘʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ (ʜʘʣʝʝ ï ɾʅʇ) ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʠʩʩʣʝʜʫʝʤʳʭ 

ʥʘʩʘʞʜʝʥʠʡ ʧʨʝʦʙʣʘʜʘʶʪ ʪʘʢʠʝ ʚʠʜʳ ʢʘʢ, ʢʠʩʣʠʮʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Oxalis 

acetosella L.), ʢʦʧʳʪʝʥʴ ʝʚʨʦʧʝʡʩʢʠʡ (ɸsarum europaʝum L.), ʧʦʜʤʘʨʝʥʥʠʢ 

ʤʷʛʢʠʡ (Galium moolugo L.), ʧʘʧʦʨʦʪʥʠʢ ʦʨʣʷʢ (Pter²dium aquil²num L.) ʠ ʜʨ., ʠʟ 

ʤʭʦʚ ï ʨʠʪʠʜʠʘʜʝʣʴʬʫʩ (Rhytidiadelphus triguetrus). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ 

ʣʝʩʦʚʦʜʩʪʚʝʥʥʦʡ ʪʠʧʦʣʦʛʠʠ ɺ. ʅ. ʉʫʢʘʯʝʚʘ ʥʘʩʘʞʜʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ ʛʨʫʧʧʝ ï 

Piceeta hylocomiosa, ʪʠʧ ʣʝʩʘ ï ʝʣʴʥʠʢ ʢʠʩʣʠʯʥʠʢ (Piceetum oxalidosum).  

ɺ ʥʘʩʘʞʜʝʥʠʷʭ ʩ ʚʳʩʦʢʦʡ ʜʦʣʝʡ ʧʦʛʠʙʰʠʭ ʦʩʦʙʝʡ ʝʣʠ, ʚʳʧʦʣʥʷʶʱʠʭ 

ʩʨʝʜʦʦʙʨʘʟʫʶʱʫʶ ʨʦʣʴ, ʧʨʠʚʝʣʦ ʢ ʩʤʝʥʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʚ ʞʠʚʦʤ 

ʥʘʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ. ɼʘʥʥʳʝ ʫʯʘʩʪʢʠ ʧʦʪʝʨʷʣʠ ʦʩʥʦʚʥʳʝ ʧʨʠʟʥʘʢʠ ʝʣʦʚʳʭ 

ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ. ɺ ʞʠʚʦʤ ʥʘʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ ʪʠʧʠʯʥʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʞʠʚʦʛʦ ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʝʣʦʚʦʛʦ ʣʝʩʘ (ʢʦʧʳʪʝʥʴ ʝʚʨʦʧʝʡʩʢʠʡ, ʢʠʩʣʠʮʘ 

ʦʙʳʢʥʦʚʝʥʥʘʷ ʠ ʜʨ.) ʥʘʯʠʥʘʶʪ ʚʳʪʝʩʥʷʪʴʩʷ ʧʦʣʝʚʳʤ ʨʘʟʥʦʪʨʘʚʴʝʤ (ʦʩʦʪ 

ʧʦʣʝʚʦʡ (Sʦnchus arvʝnsis L.), ʝʞʘ ʩʙʦʨʥʘʷ (Dʘctylis glomerʘta L.), ʤʷʪʣʠʢ 

ʣʫʛʦʚʦʡ (Poa pratʝnsis L.), ʢʣʝʚʝʨ ʛʠʙʨʠʜʥʳʡ (Trifʦlium hybr²dum L.) ʠ ʜʨ.). 

ʀʟʤʝʥʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ ʜʘʥʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʘʣʦʩʴ 

ʥʘ ʤʦʭʦʚʦʤ ʧʦʢʨʦʚʝ, ʧʨʠʚʝʜʰʠʝ ʧʦʯʪʠ ʢ ʧʦʣʥʦʤʫ ʠʩʯʝʟʥʦʚʝʥʠʶ ʛʨʫʧʧʳ 

ʙʣʝʩʪʷʱʠʭ ʤʭʦʚ.  

ʍʘʨʘʢʪʝʨʥʳʝ ʯʝʨʪʳ ʧʦʜʨʦʩʪʘ ʦʙʫʩʣʘʚʣʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʨʝʜʳ, 

ʬʦʨʤʠʨʫʶʱʝʡʩʷ ʧʦʜ ʧʦʣʦʛʠʝ ʣʝʩʘ. ɺʩʣʝʜʩʪʚʠʝ ʚʳʩʦʢʦʡ ʩʦʤʢʥʫʪʦʩʪʠ ʢʨʦʥʳ 

ʚʝʨʭʥʝʝʛʦ ʷʨʫʩʘ, ʧʦʜʨʦʩʪʫ ʥʝ ʭʚʘʪʘʝʪ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ ʚ ʩʚʷʟʠ, ʩ ʯʝʤ 

ʚʝʨʭʫʰʝʯʥʳʝ ʧʦʙʝʛʠ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʢʦʨʦʯʝ, ʯʝʤ ʙʦʢʦʚʳʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ 

ʫʩʣʦʚʠʷʭ ʥʝʜʦʩʪʘʪʢʘ ʠʥʩʦʣʷʮʠʠ ʧʦʜʨʦʩʪ ʭʚʦʡʥʳʭ ʚʠʜʦʚ ʠʤʝʝʪ 

ʟʦʥʪʠʢʦʦʙʨʘʟʥʫʶ ʬʦʨʤʫ ʢʨʦʥʳ ʠ ʥʝʙʦʣʴʰʫʶ ʚʳʩʦʪʫ. ʇʨʠʨʦʩʪ, ʢʘʢ ʧʦ ʚʳʩʦʪʝ, 

ʪʘʢ ʠ ʧʦ ʦʙʲʝʤʫ ʥʝʟʥʘʯʠʪʝʣʝʥ, ʚ ʩʠʣʫ ʥʝʜʦʩʪʘʪʢʠ ʦʩʥʦʚʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ.  

ʅʘ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ ʚ ʣʝʩʥʦʤ ʨʘʡʦʥʝ ʭʚʦʡʥʦ-h ʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ, 

ʤʦʣʦʜʦʝ ʧʦʢʦʣʝʥʠʝ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʦʪʩʫʪʩʪʚʫʝʪ ʠʣʠ ʧʨʠʩʫʪʩʪʚʫʝʪ, ʥʦ ʚ 

ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ (ʤʝʥʝʝ 500 ʰʪ./ʛʘ) ʠ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ 

(ʥʝʙʣʘʛʦʥʘʜʝʞʥʳʡ). ʈʘʩʧʨʝʜʝʣʝʥʠʝ ï ʢʫʨʪʠʥʥʦʝ. ɺ ʠʩʩʣʝʜʫʝʤʳʭ ʥʘʩʘʞʜʝʥʠʷʭ, 

ʛʜʝ ʥʘʙʣʶʜʘʣʦʩʴ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʜʝʛʨʘʜʘʮʠʠ ʝʣʦʚʦʛʦ ʜʨʝʚʦʩʪʦʷ ʚʳʷʚʣʝʥ 

ʧʦʜʨʦʩʪ ʙʝʨʝʟʳ ʧʦʚʠʩʣʦʡ (Betula pendula Roth.), ʘ ʪʘʢʞʝ ʧʦʜʨʦʩʪ ʣʠʧʳ 

ʤʝʣʢʦʣʠʩʪʥʦʡ (Tilia cordata Mill.) , ʚʳʩʦʪʦʡ 3,0 ʤ ʚ ʢʦʣʠʯʝʩʪʚʝ 1500 ʰʪ./ʛʘ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʣʠʩʪʚʝʥʥʳʭ ʚʠʜʦʚ ʜʝʨʝʚʴʝʚ (ʙʦʣʝʝ 

ʚʳʩʦʢʘʷ ʵʥʝʨʛʠʷ ʨʦʩʪʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʛʦʣʦʩʝʤʝʥʥʳʤʠ) ʧʨʠʚʝʜʝʪ ʢ ʩʤʝʥʝ 

ʜʨʝʚʝʩʥʦʛʦ ʷʨʫʩʘ ʩ ʭʚʦʡʥʦʛʦ ʥʘ ʤʷʛʢʦʣʠʩʪʚʝʥʥʳʡ. 

ɺ ʶʞʥʦ-ʪʝʞʥʦʤ ʣʝʩʥʦʤ ʨʘʡʦʥʝ (ʥʘ ʩʝʚʝʨʝ ʨʝʩʧʫʙʣʠʢʠ) ʥʘ ʚʩʝʭ ʧʨʦʙʥʳʭ 

ʧʣʦʱʘʜʷʭ ʧʦʜʨʦʩʪ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʧʨʠʩʫʪʩʪʚʫʝʪ, ʥʦ ʧʦ ʢʦʣʠʯʝʩʪʚʫ (ʦʪ 500 ʜʦ 

1500 ʰʪ./ʛʘ) ʠ ʢʘʯʝʩʪʚʫ (ʥʝʙʣʘʛʦʥʘʜʝʞʥʳʡ) ʚ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʜʨʝʚʝʩʥʦʛʦ ʧʦʣʦʛʘ. ɺ ʧʦʨʦʜʥʦʤ ʦʪʥʦʰʝʥʠʠ 

ʧʦʜʨʦʩʪ, ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ, ʩʬʦʨʤʠʨʦʚʘʥ ʧʠʭʪʦʡ, ʪʦʛʜʘ ʢʘʢ 

ʜʦʣʷ ʫʯʘʩʪʠʷ ʝʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʘ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʜʨʦʩʪʘ ʧʦ ʧʨʦʙʥʳʤ 

ʧʣʦʱʘʜʷʤ ʢʫʨʪʠʥʥʦʝ, ʚʳʩʦʪʘ ʧʦʜʨʦʩʪʘ ʦʪ 1,5 ʤ ʜʦ 3,0 ʤ.  
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ʇʦʜʣʝʩʦʢ ʥʘʩʘʞʜʝʥʠʡ ʯʘʱʝ ʚʩʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥ ʢʫʩʪʘʨʥʠʢʘʤʠ. ʂʨʦʤʝ 

ʢʫʩʪʘʨʥʠʢʦʚ, ʚ ʧʦʜʣʝʩʢʝ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʜʝʨʝʚʴʝʚ, ʥʝ 

ʚʳʭʦʜʷʱʠʝ ʚ ʦʩʥʦʚʥʦʡ ʷʨʫʩ ʠʟ-ʟʘ ʥʝʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʫʩʣʦʚʠʡ 

ʤʝʩʪʦʧʨʦʠʟʨʘʩʪʘʥʠʷ (ʄʝʣʝʭʦʚ, 2003). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜʣʝʩʦʢ ʦʮʝʥʠʚʘʣʩʷ ʧʦ 

ʛʫʩʪʦʪʝ ʠ ʚʠʜʦʚʦʤʫ ʩʦʩʪʘʚʫ. ɺ ʮʝʣʦʤ ʧʦʜʣʝʩʦʯʥʳʡ ʷʨʫʩ, ʚ ʠʩʩʣʝʜʫʝʤʳʭ 

ʥʘʩʘʞʜʝʥʠʷʭ, ʦʪʩʫʪʩʪʚʫʝʪ ʠʣʠ ʧʨʠʩʫʪʩʪʚʫʝʪ, ʥʦ ʨʝʜʢʠʡ. ɼʦʚʦʣʴʥʦ ʚʳʩʦʢʘʷ 

ʛʫʩʪʦʪʘ ʧʦʜʣʝʩʢʘ ʥʘʙʣʶʜʘʣʘʩʴ ʥʘ ʪʝʭ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ, ʛʜʝ ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ 

ʚr ʩʦʢʠʡ ʧʨʦʮʝʥʪ ʛʠʙʝʣʠ ʜʝʨʝʚʴʝʚ ʦʩʥʦʚʥʦʛʦ ʷʨʫʩʘ. ɺ ʚʠʜʦʚʦʤ ʦʪʥʦʰʝʥʠʠ 

ʧʦʜʣʝʩʦʯʥʳʡ ʷʨʫʩ ʙʳʣ ʦʜʥʦʦʙʨʘʟʝʥ ʢʘʢ ʚ ʣʝʩʥʦʤ ʨʘʡʦʥʝ ʭʚʦʡʥʦ-

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ, ʪʘʢ ʠ ʚ ʶʞʥʦ-ʪʘʸʞʥʦʤ ʣʝʩʥʦʤ ʨʘʡʦʥʝ. ʏʘʱʝ ʚʩʝʛʦ ʥʘ 

ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ ʚʩʪʨʝʯʘʣʠʩʴ ʪʘʢʠʝ ʚʠʜʳ, ʢʘʢ ʤʘʣʠʥʘ ʣʝʩʥʘʷ (Rubus idaeus 

L.), ʨʷʙʠʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Sʦrbus aucuparia L.), ʙʝʨʝʩʢʣʝʪ ʙʦʨʦʜʘʚʯʘʪʳʡ 

(Euonymus verrucosa Scop.), ʞʠʤʦʣʦʩʪʴ ʣʝʩʥʘʷ (Lonicera xylosteum L.), ʠʚʘ ʢʦʟʴʷ 

(Salix caprea L.) ʠ ʜʨ. ɺ ʣʝʩʥʦʤ ʨʘʡʦʥʝ ʭʚʦʡʥʦ-h ʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ, ʚ 

ʄʦʞʛʠʥʩʢʦʤ ʣʝʩʥʠʯʝʩʪʚʝ (ʇʇ  ̄3) ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʚ ʧʦʜʣʝʩʢʝ ʣʝʱʠʥʘ (Corylus 

avellana L.) ʠ ʜʫʙ ʯʝʨʝʰʯʘʪʳʡ (Quercus robur L.). ʇʦʩʣʝʜʥʠʡ ʥʝ ʬʦʨʤʠʨʫʝʪ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʷʨʫʩʘ ʚ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʋʜʤʫʨʪʠʠ, ʚ 

ʩʚʷʟʠ, ʩ ʯʝʤ ʯʘʱʝ ʚʩʝʛʦ ʝʛʦ ʦʪʥʦʩʷʪ ʢ ʧʦʜʣʝʩʦʯʥʦʡ ʧʦʨʦʜʝ. 

ʈʝʜʢʠʡ ʧʦʜʣʝʩʦʢ ʠʣʠ ʝʛʦ ʦʪʩʫʪʩʪʚʠʝ ʦʙʫʩʣʦʚʣʝʥʦ ʦʩʦʙʳʤ ʤʠʢʨʦʢʣʠʤʘʪʦʤ 

ʝʣʦʚʦʛʦ ʣʝʩʘ. ɻʫʩʪʘʷ ʠ ʧʣʦʪʥʘʷ ʢʨʦʥʘ ʝʣʠ ʫʣʘʚʣʠʚʘʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʠ ʧʨʦʧʫʩʢʘʝʪ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʣʥʝʯʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ. ʅʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʅ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ, ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʚʣʘʛʠ ʠ ʩʚʝʪʘ ʧʦʜ ʧʦʣʦʛʦʤ ʪʸʤʥʦʭʚʦʡʥʦʛʦ ʣʝʩʘ ʦʛʨʘʥʠʯʠʚʘʝʪ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ 

ʧʦʜʨʦʩʪʘ ʠ ʧʦʜʣʝʩʢʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʥʘ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ 

ʧʦʜʨʦʩʪ ʠ ʧʦʜʣʝʩʦʢ ʚ ʦʩʥʦʚʥʦʤ ʙʳʣ ʧʨʠʫʨʦʯʝʥ ʢ ʵʢʦʪʦʥʥʦʡ ʟʦʥʝ ʣʝʩʥʦʛʦ 

ʬʠʪʦʮʝʥʦʟʘ, ʧʦ ʦʧʫʰʢʘʤ ʣʝʩʘ ʠʣʠ çʦʢʥʘʤè ʚ ʜʨʝʚʝʩʥʦʤ ʧʦʣʦʛʝ, ʦʙʨʘʟʦʚʘʚʰʠʤʩʷ 

ʚ ʨʝʟʫʣʴʪʘʪʝʛʠʙʝʣʠ ʜʝʨʝʚʴʝʚ ʠʟ ʦʩʥʦʚʥʦʛʦ ʧʦʣʦʛʘ. 

ɺʳʚʦʜʳ 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʳ ʜʚʘ ʚʠʜʘ ʝʣʠ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʚ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ: ʝʣʴ ʩʠʙʠʨʩʢʘʷ ʠ ʝʣʴ ʬʠʥʩʢʘʷ (ʛʠʙʨʠʜʥʘʷ). ʅʘ ʚʩʝʭ 

ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ ʧʨʝʦʙʣʘʜʘʝʪ ʝʣʴ ʩʠʙʠʨʩʢʘʷ, ʝʣʴ ʝʚʨʦʧʝʡʩʢʘʷ ʥʝ ʙʳʣʘ 

ʦʙʥʘʨʫʞʝʥʘ. ɺʩʝ ʠʩʩʣʝʜʫʝʤʳʝ ʥʘʩʘʞʜʝʥʠʷ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʦʪʥʦʩʠʣʠʩʴ ʢ 

ʝʩʪʝʩʪʚʝʥʥʳʤ, ʧʦ ʩʧʦʩʦʙʫ ʨʘʟʤʥʦʞʝʥʠʷ ʩʝʤʝʥʥʳʝ, ʦʜʥʦʷʨʫʩʥʳʝ. ʉʦʩʪʘʚ 

ʜʨʝʚʦʩʪʦʝʚ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʙʳʣ ʯʠʩʪʳʡ (ʜʦʣʷ ʫʯʘʩʪʠʷ ʠʥʳʭ ʧʦʨʦʜ ʥʝ ʙʦʣʝʝ 

10%), ʢʨʦʤʝ ʥʝʢʦʪʦʨʳʭ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ ʥʘ ʩʝʚʝʨʝ ʨʝʩʧʫʙʣʠʢʠ. ʆʩʥʦʚʥʦʡ 

ʧʦʨʦʜʦʡ ʩʧʫʪʥʠʢʦʤ ʝʣʦʚʳʭ ʜʨʝʚʦʩʪʦʝʚ ʷʚʣʷʝʪʩʷ ʧʠʭʪʘ, ʜʦʣʷ ʝʝ ʚ ʩʦʩʪʘʚʝ 

ʜʨʝʚʦʩʪʦʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʶʛʘ ʥʘ ʩʝʚʝʨ. ɺ ʚʦʟʨʘʩʪʥʦʤ ʦʪʥʦʰʝʥʠʠ ʚʩʝ 

ʠʩʩʣʝʜʫʝʤʳʝ ʜʨʝʚʦʩʪʦʠ ʙʳʣʠ ʦʜʥʦʚʦʟʨʘʩʪʥʳʤʠ, ʛʨʫʧʧʘ ʚʦʟʨʘʩʪʘ ï 

ʧʨʠʩʧʝʚʘʶʱʠʝ.  

ʉʦʛʣʘʩʥʦ ʪʠʧʦʣʦʛʠʠ ʣʝʩʘ, ʚʩʝ ʧʨʦʙʥʳʝ ʧʣʦʱʘʜʠ ʦʪʥʦʩʷʪʩʷ ʢ ʛʨʫʧʧʝ 

ʝʣʴʥʠʢʠ-ʟʝʣʝʥʦʤʦʰʥʠʢʠ (Piceeta hylocomiosa), ʪʠʧ ʣʝʩʘ ï ʝʣʴʥʠʢ ʢʠʩʣʠʯʥʠʢ 

(Piceetum oxalidosum). ɺ ʞʠʚʦʤ ʥʘʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ ʧʨʝʦʙʣʘʜʘʝʪ ʥʝʤʦʨʘʣʴʥʦʝ 

ʰʠʨʦʢʦʪʨʘʚʴʝ ʠ ʛʨʫʧʧʘ ʙʣʝʩʪʷʱʠʭ ʤʭʦʚ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʢʠʩʣʠʯʥʳʭ ʪʠʧʦʚ 
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ʣʝʩʘ. ʆʜʥʘʢʦ ʛʠʙʝʣʴ ʜʨʝʚʦʩʪʦʷ ʠ ʠʟʨʝʞʠʚʘʥʠʝ ʦʩʥʦʚʥʦʛʦ ʜʨʝʚʝʩʥʦʛʦ ʧʦʣʦʛʘ 

ʧʨʠʚʝʣʦ ʢ ʠʟʤʝʥʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚ ʫʩʳʭʘʶʱʠʭ ʥʘʩʘʞʜʝʥʠʷʭ, ʯʪʦ 

ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʠʚʝʣʦ ʢ ʚʳʪʝʩʥʝʥʠʶ ʣʝʩʥʳʭ ʪʨʘʚ ʟʣʘʢʦʚʳʤ ʨʘʟʥʦʪʨʘʚʴʝʤ.  

ʇʦʜʣʝʩʦʯʥʳʡ ʷʨʫʩ, ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʥʘʩʘʞʜʝʥʠʷʭ, ʦʪʩʫʪʩʪʚʫʝʪ ʠʣʠ 

ʧʨʠʩʫʪʩʪʚʫʝʪ, ʥʦ ʨʝʜʢʠʡ. ɼʦʚʦʣʴʥʦ ʚʳʩʦʢʘʷ ʛʫʩʪʦʪʘ ʧʦʜʣʝʩʢʘ ʥʘʙʣʶʜʘʣʘʩʴ ʥʘ 

ʪʝʭ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ, ʛʜʝ ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʛʠʙʝʣʠ ʜʝʨʝʚʴʝʚ 

ʦʩʥʦʚʥʦʛʦ ʷʨʫʩʘ. ʇʦʜʨʦʩʪ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʦʪʩʫʪʩʪʚʫʝʪ ʠʣʠ ʧʨʠʩʫʪʩʪʚʫʝʪ, ʥʦ ʚ 

ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʠ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ ʭʚʦʡʥʦʛʦ ʣʝʩʘ. ɺʳʷʚʣʝʥʥʳʝ ʤʷʛʢʦʣʠʩʪʚʝʥʥʳʝ ʧʦʨʦʜʳ, ʦʙʣʘʜʘʷ 

ʚʳʩʦʢʦʡ ʵʥʝʨʛʠʝʡ ʨʦʩʪʘ, ʥʘʯʠʥʘʶʪ ʬʦʨʤʠʨʦʚʘʪʴ ʦʩʥʦʚʥʦʡ ʷʨʫʩ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʩʤʝʥʳ ʢʦʨʝʥʥʳʭ ʭʚʦʡʥʳʭ ʣʝʩʦʚ ʥʘ ʧʨʦʠʟʚʦʜʥʳʝ 

ʤʷʛʢʦʣʠʩʪʚʝʥʥʳʝ.  
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 ʠʤʝʥʠ ʀ. ʀ. ʉʧʨʳʛʠʥʘ 

ʩ. ɹʘʭʠʣʦʚʘ ʇʦʣʷʥʘ, ʛ.ʦ. ɾʠʛʫʣʝʚʩʢ, ʈʦʩʩʠʷ 
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ʛ. ɾʠʛʫʣʝʚʩʢ, ʈʦʩʩʠʷ 

 

ʉʀʅʍʈʆʅʀɿɸʎʀʗ ʈɸɿʄʅʆɾɽʅʀʗ ɼɽʅɼʈʆʌʀʃʔʅʓʍ ɻʈʓɿʋʅʆɺ 

ʀ ʇʀʂʆɺ ʆɹʀʃʀʗ ʈɽʉʋʈʉʆɺ 

 

ʋ ʨʷʜʘ ʚʠʜʦʚ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʧʝʨʠʦʜʘ 

ʜʦʩʪʫʧʥʦʩʪʠ ʧʠʱʠ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʤʝʭʘʥʠʟʤʳ çʧʨʝʜʩʢʘʟʳʚʘʥʠʷè 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʨʦʞʜʝʥʠʷ ʧʦʪʦʤʩʪʚʘ. ʇʦʜʦʙʥʳʝ ʘʜʘʧʪʘʮʠʠ ʥʘ ʦʩʥʦʚʝ 

ʨʘʟʥʳʭ ʧʨʠʥʮʠʧʦʚ ʚʳʷʚʣʝʥʳ ʫ ʧʦʣʯʢʘ ʠ ʞʝʣʪʦʛʦʨʣʦʡ ʤʳʰʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʨʦʞʘʡʥʦʩʪʴ ʜʫʙʘ, ʦʧʝʨʝʞʘʶ ʝɦʝ ʨʘʟʤʥʦʞʝʥʠʝ, Glis glis, 

Apodemus flavicollis, Quercus robur, Corylus avellana, ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ ʧʝʨʠʦʜ, 

ʤʘʩʩʦʚʘʷ ʨʝʟʦʨʙʮʠʷ, ʘʢʪʠʚʥʦʩʪʴ ʩʘʤʮʦʚ, ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʡ ʣʝʩ, ɾʠʛʫʣʝʚʩʢʘʷ 

ʚʦʟʚʳʰʝʥʥʦʩʪʴ, ʦʙʠʣʠʝ ʨʝʩʫʨʩʦʚ. 
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In a number of mammal species, under conditions of a limited period of food 

availability, mechanisms for çanticipatingè the optimal time of birth of offspring have 
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ɿʘʚʠʩʠʤʦʩʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʟʤʥʦʞʝʥʠʷ ʞʠʚʦʪʥʳʭ ʦʪ ʦʙʠʣʠʷ ʜʦʩʪʫʧʥʳʭ 

ʨʝʩʫʨʩʦʚ ʩʣʫʞʠʪ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʧʨʠʥʮʠʧʦʚ ʩʦʚʨʝʤʝʥʥʦʡ 

ʵʢʦʣʦʛʠʠ (Odum, 1959; Ricklefs, 1973). ɺ ʩʦʦʙʱʝʩʪʚʘʭ, ʛʜʝ ʭʦʨʦʰʠʝ ʫʨʦʞʘʠ 

ʢʦʨʤʘ ʜʦʩʪʫʧʥʳ ʪʦʣʴʢʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʢʦʥʢʨʝʪʥʦʛʦ ʧʝʨʠʦʜʘ, ʧʦʜʲʝʤ 

ʯʠʩʣʝʥʥʦʩʪʠ ʫ ʧʦʪʨʝʙʣʷʶʱʠʭ ʠʭ ʞʠʚʦʪʥʳʭ ʧʨʦʠʩʭʦʜʠʪ ʦʙʳʯʥʦ ʯʝʨʝʟ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ ʚ ʦʪʚʝʪ ʥʘ ʧʦʚʳʰʝʥʠʝ ʬʣʫʢʪʫʠʨʫʶʱʝʛʦ 

ʫʨʦʚʥʷ ʜʦʩʪʫʧʥʦʩʪʠ ʢʦʨʤʦʚ (Wolff, 1996; Ostfeld, Keesing, 2000, Bogdziewicz et 

al., 2016). ʆʜʥʘʢʦ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʧʝʨʠʦʜ ʟʘʜʝʨʞʢʠ ʤʦʞʝʪ ʙʳʪʴ ʵʣʠʤʠʥʠʨʦʚʘʥ ʟʘ 

ʩʯʝʪ ʨʷʜʘ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ. ʇʦʪʦʤʩʪʚʦ ʧʦʷʚʣʷʝʪʩʷ ʧʨʠ ʵʪʦʤ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʝʨʠʦʜ ʧʠʢʘ ʦʙʠʣʠʷ ʨʝʩʫʨʩʦʚ ʠ ʥʘʙʣʶʜʘʝʪʩʷ ʢʦʨʨʝʣʷʮʠʷ ʥʝ 

ʩ ʧʨʝʜʳʜʫʱʠʤ ʠʣʠ ʪʝʢʫʱʠʤ, ʘ ʙʫʜʫʱʠʤ ʫʨʦʞʘʝʤ ʢʦʨʤʦʚ. ʊʘʢʠʝ ʘʜʘʧʪʘʮʠʠ 

ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʟʘʚʠʩʠʤʦʩʪʠ ʚʳʞʠʚʘʝʤʦʩʪʠ ʞʠʚʦʪʥʳʭ ʦʪ ʢʦʨʦʪʢʦʛʦ 

ʧʝʨʠʦʜʘ ʦʙʠʣʠʷ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʜʘ ʧʠʱʠ. 

ʊʘʢ, ʨʘʟʤʥʦʞʝʥʠʝ ʚʦʩʪʦʯʥʦʛʦ ʙʫʨʫʥʜʫʢʘ (Tamias striatus) ʧʨʦʠʩʭʦʜʠʪ ʟʘ 

ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ ʜʦ ʩʦʟʨʝʚʘʥʠʷ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʙʫʢʘ (Fagus grandifolia) 

(Bergeron et al., 2011). ʇʨʠ ʵʪʦʤ ʦʙʠʣʠʝ ʩʝʤʷʥ ʢʨʘʩʥʦʛʦ ʢʣʝʥʘ ʩʣʫʞʠʪ 

ʠʥʜʠʢʘʪʦʨʦʤ ʙʫʜʫʱʝʛʦ ʫʨʦʞʘʷ ʙʫʢʘ (Tissier et al., 2020). ʋ ʦʙʳʢʥʦʚʝʥʥʦʡ ʙʝʣʢʠ 

(Sciurus vulgaris) ʚ ɸʣʴʧʘʭ ʚʳʷʚʣʝʥʘ ʢʦʨʨʝʣʷʮʠʷ ʛʦʜʦʚʦʛʦ ʧʨʠʨʦʩʪʘ ʚ ʪʝʯʝʥʠʝ 

ʣʝʪʥʝ-ʦʩʝʥʥʝʛʦ ʩʝʟʦʥʘ ʨʘʟʤʥʦʞʝʥʠʷ ʩ ʫʨʦʞʘʝʤ ʪʝʢʫʱʝʛʦ ʛʦʜʘ (Wauters et al., 

2008). ʋ ʢʨʘʩʥʦʡ ʙʝʣʢʠ (Tamiasciurus hudsonicus) ʨʦʞʜʝʥʠʝ ʜʝʪʝʥʳʰʝʡ 

ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ ʜʦ ʧʦʷʚʣʝʥʠʷ ʫʨʦʞʘʷ ʰʠʰʝʢ ʙʝʣʦʡ ʝʣʠ (Picea 

abies) (Hªmªlªinen et al., 2017). ʋ ʙʝʣʦʥʦʛʦʛʦ ʭʦʤʷʯʢʘ (Peromyscus maniculatus) 

ʧʦʚrh ʝʥʠʝ ʪʝʤʧʦʚ ʨʘʟʤʥʦʞʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʟʘʜʦʣʛʦ ʜʦ ʧʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ 

ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʮʠʢʘʜ (Magicicada sp.). ɺʦʟʤʦʞʥʳʤ ʪʨʠʛʛʝʨʦʤ ʩʣʫʞʠʪ ʦʙʠʣʠʝ 

ʣʠʯʠʥʦʢ, ʩʧʫʩʢʘʶʱʠʭʩʷ ʩ ʜʝʨʝʚʴʝʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʟʝʤʣʠ ʧʨʠʤʝʨʥʦ ʟʘ ʤʝʩʷʮ ʜʦ 

ʥʘʯʘʣʘ ʤʘʩʩʦʚʦʛʦ ʣʝʪʘ (Marcello et al., 2008). ʋ ʙʝʣʦʥʦʛʦʛʦ ʭʦʤʷʯʢʘ (P. leucopus) 

ʚʳʷʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʨʝʧʨʦʜʫʢʮʠʠ ʦʪ ʦʙʠʣʠʷ ʩʝʤʷʥ ʩʘʭʘʨʥʦʛʦ ʢʣʝʥʘ (Acer 

saccharum). ʅʘʠʙʦʣʴʰʘʷ ʜʦʣʷ ʤʦʣʦʜʳʭ ʧʨʝʜʰʝʩʪʚʦʚʘʣʘ ʛʦʜʘʤ ʧʠʢʘ 

ʯʠʩʣʝʥʥʦʩʪʠ. ʃʝʪʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʧʝʨʠʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʠʤʦʨʜʠʝʚ ʣʠʩʪʴʝʚ 

ʩʣʫʞʠʣʘ ʧʨʝʜʠʢʪʦʨʦʤ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ ʩʣʝʜʫʶʱʠʡ ʛʦʜ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʫʩʧʝʰʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʭʦʤʷʯʢʦʚ (Falls et al., 2007). ʋ ʪʨʦʧʠʯʝʩʢʠʭ ʛʨʳʟʫʥʦʚ 

ʧʦʪʦʤʩʪʚʦ ʤʦʞʝʪ ʧʦʷʚʣʷʪʴʩʷ ʟʘ 5-6 ʤʝʩʷʮʝʚ ʜʦ ʩʦʟʨʝʚʘʥʠʷ ʢʦʨʤʦʚ, ʚ ʧʝʨʠʦʜ 

ʮʚʝʪʝʥʠʷ ʨʘʩʪʝʥʠʡ (ʉhakma et al., 2019).  

ɼʣʷ ʨʷʜʘ ʚʠʜʦʚ ʧʨʦʩʣʝʞʝʥʘ ʧʦʜʦʙʥʘʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ: ʫ ʦʣʝʥʴʝʛʦ ʭʦʤʷʯʢʘ 

(Gashwiler, 1979); ʦʙʳʢʥʦʚʝʥʥʦʡ ʣʠʩʠʮʳ (Vulpes vulpes) (Lindstrºm, 1988); ʟʘʡʮʘ 

(Lepus europaeus) (Stott, Harris, 2006). ʈʦʞʜʝʥʠʝ ʧʦʪʦʤʩʪʚʘ ʧʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ 

ʜʦ ʧʠʢʘ ʜʦʩʪʫʧʥʦʩʪʠ ʧʠʱʠ, ʠ ʥʘʯʘʣʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʞʠʟʥʠ ʜʝʪʝʥʳʰʝʡ 

ʩʦʚʧʘʜʘʝʪ ʩ ʤʘʢʩʠʤʫʤʦʤ ʦʙʠʣʠʷ ʢʦʨʤʦʚ.  

ʋ ʢʨʘʩʥʦʡ ʙʝʣʢʠ ʚ ʂʘʥʘʜʝ ʠ ʦʙʳʢʥʦʚʝʥʥʦʡ ʙʝʣʢʠ ʚ ɹʝʣʴʛʠʠ ʠ ʀʪʘʣʠʠ 

ʚʳʷʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʜʦʣʝʡ ʨʘʟʤʥʦʞʘʶʱʠʭʩʷ ʩʘʤʦʢ, ʨʘʟʤʝʨʘʤʠ 

ʚʳʚʦʜʢʦʚ, ʚʝʨʦʷʪʥʦʩʪʴʶ ʨʦʞʜʝʥʠʷ ʚʪʦʨʳʭ ʚʳʚʦʜʢʦʚ ʠ ʙʫʜʫʱʠʤ ʦʩʝʥʥʠʤ 

ʫʨʦʞʘʝʤ ʩʝʤʷʥ ʜʝʨʝʚʴʝʚ, ʧʨʠʯʝʤ ʘʚʪʦʨʳ ʦʧʨʝʜʝʣʷʶʪ ʨʝʛʫʣʷʪʦʨʥʳʡ ʤʝʭʘʥʠʟʤ 

ʢʘʢ çʦʧʝʨʝʞʘʶʱʝʝ ʨʘʟʤʥʦʞʝʥʠʝè (anticipatory reproduction) (Boutin et al., 2006). 

ʇʨʠ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʦʧʝʨʝʞʘʶʱʝʝ ʨʘʟʤʥʦʞʝʥʠʝ ʚʦʟʤʦʞʥʦ 
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ʙʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʨʝʟʝʨʚʥʳʭ ʩʠʣ ʦʨʛʘʥʠʟʤʦʚ ʩʘʤʦʢ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ ʪʨʠʛʛʝʨʥʳʭ ʬʘʢʪʦʨʦʚ (Boutin et al., 2013). ʋ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ 

ʜʘʞʝ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʦʪʩʫʪʩʪʚʠʝ ʚʠʜʠʤʳʭ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʪ ʚ ʧʝʨʠʦʜ 

ʨʘʟʤʥʦʞʝʥʠʷ, ʪʘʢʠʭ, ʢʘʢ ʞʝʣʪʳʡ ʩʫʩʣʠʢ (Spermophilus fulvus) (Franceschini-Zink, 

Millesi, 2008), ʦʙʳʢʥʦʚʝʥʥʳʭ ʠ ʢʨʘʩʥʘʷ ʙʝʣʢʘ (Boutin et al., 2006), ʜʠʢʠʡ ʢʨʦʣʠʢ 

(Oryctolagus cuniculus) (Rºdel et al., 2015). ʀʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʦʰʠʙʦʢ ʚ 

çʧʨʝʜʩʢʘʟʳʚʘʥʠʠè ʙʫʜʫʱʝʛʦ ʫʨʦʞʘʷ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ ʫʩʧʝʭ ʩʘʤʦʢ ʚ ʪʝʯʝʥʠʝ 

ʞʠʟʥʠ (Petrullo et al., 2023). ɼʨʫʛʠʝ ʘʚʪʦʨʳ ʩʯʠʪʘʶʪ, ʯʪʦ ʦʧʝʨʝʞʘʶʱʝʝ 

ʨʘʟʤʥʦʞʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʩʝʛʦ ʣʠʰʴ ʦʜʥʫ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʞʠʟʥʝʥʥʦʡ 

ʩʪʨʘʪʝʛʠʠ ʩʘʤʦʢ, ʧʦʟʚʦʣʷʶʱʝʡ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ ʢʦʨʤʘ 

ʚ ʧʝʨʠʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʠ ʥʝ ʧʨʠʟʥʘʶʪ ʝʛʦ ʦʪʜʝʣʴʥʳʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ 

ʤʝʭʘʥʠʟʤʦʤ (White, 2013) ʣʠʙʦ ʥʝ ʥʘʭʦʜʷʪ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʘʥʥʦʡ ʢʦʥʮʝʧʮʠʠ 

(Dri et al., 2022). ʅʘʧʨʠʤʝʨ, ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʠʙʠʨʩʢʦʡ ʣʝʪʷʛʠ (Pteromys 

volans) ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʌʠʥʣʷʥʜʠʠ ʤʘʢʩʠʤʘʣʴʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʨʘʟʤʥʦʞʝʥʠʷ ʥʘʙʣʶʜʘʣʘʩʴ ʚʝʩʥʦʡ ʧʦʩʣʝ ʫʨʦʞʘʡʥʦʛʦ ʩʝʟʦʥʘ (Selonen et al., 

2015).  

ʅʘʨʷʜʫ ʩ ʪʨʦʬʠʯʝʩʢʠʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤʠ, ʫ ʨʷʜʘ ʚʠʜʦʚ ʩʫʱʝʩʪʚʫʶʪ 

ʵʥʜʦʛʝʥʥʳʝ ʤʝʭʘʥʠʟʤʳ ʟʘʚʠʩʠʤʦʩʪʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʦʪ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʚʝʪʦʚʦʛʦ ʜʥʷ, ʪʘʢʠʭ ʢʘʢ ʩʠʨʠʡʩʢʠʡ ʭʦʤʷʯʦʢ (Mesocricetus 

auratus) (Herbert, 1989; Pendergast et al., 2001), ʦʚʮʘ (Ovis aries) (Woodfill et al., 

1994; Malpaux et al., 2002), ʩʝʚʝʨʥʳʡ ʦʣʝʥʴ (Rangifer tarandus) (Stokkan et al., 

2007), ʟʘʷʮ-ʨʫʩʘʢ (Frylestam, 1980) ʠ ʜʨʫʛʠʝ ʚʠʜʳ (ʩʤ. ʦʙʟʦʨ Bronson, Heideman, 

1994; Bradshaw, Holzapfel, 2007). ɿʘʚʠʩʠʤʦʩʪʴ ʨʘʟʤʥʦʞʝʥʠʷ ʦʪ ʢʦʣʠʯʝʩʪʚʘ 

ʦʩʘʜʢʦʚ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʫ ʘʚʩʪʨʘʣʠʡʩʢʦʛʦ ʚʦʜʷʥʦʛʦ ʧʠʪʦʥʘ (Liasis fuscus) ʠ ʝʛʦ 

ʦʩʥʦʚʥʦʡ ʜʦʙʳʯʠ ï ʩʫʤʝʨʝʯʥʦʡ ʢʨʳʩʳ (Rattus colletti) (Madsen et al., 2006). ʋ 

ʤʥʦʛʦʩʦʩʢʦʚʦʡ ʢʨʳʩʳ (Mastomys natalensis) ʚ ɸʬʨʠʢʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʧʝʨʠʦʜʘ ʨʘʟʤʥʦʞʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʥʘʚʦʜʥʝʥʠʡ, 

ʚʦʟʥʠʢʘʶʱʠʭ ʠʟ-ʟʘ ʩʝʟʦʥʘ ʜʦʞʜʝʡ (Granjon et al., 2005). ʋ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ, 

ʪʘʢʠʭ ʢʘʢ ʟʦʣʦʪʠʩʪʘʷ ʠʛʣʠʩʪʘʷ ʤʳʰʴ (Acomys russatus), ʪʨʠʛʛʝʨʥʳʤ ʬʘʢʪʦʨʦʤ 

ʨʘʟʤʥʦʞʝʥʠʷ ʚʳʩʪʫʧʘʝʪ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʩʦʣʝʡ ʚ ʨʘʩʪʝʥʠʷʭ ʧʦʩʣʝ 

ʩʝʟʦʥʘ ʜʦʞʜʝʡ (Shanas, Haim, 2004). 

ɹʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʪʘʢʞʝ ʜʝʡʩʪʚʠʝ ʢʦʥʢʨʝʪʥʳʭ ʚʝʱʝʩʪʚ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ ʬʫʥʢʮʠʠ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. ʊʘʢ, 6-ʤʝʪʦʢʩʠʙʝʥʟʦʢʩʘʟʦʣʠʥ 

ʩʪʠʤʫʣʠʨʫʝʪ ʨʘʟʤʥʦʞʝʥʠʝ ʫ ʛʦʨʥʦʡ ʧʦʣʝʚʢʠ (Microtus montanus) (Sanders et al., 

1981) ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʚʝʩ ʷʠʯʥʠʢʦʚ ʫ ʣʘʙʦʨʘʪʦʨʥʳʭ ʤʳʰʝʡ (Mus musculus) 

(Bomford, 1987). ʈʘʩʪʠʪʝʣʴʥʳʡ ʛʦʨʤʦʥ ʨʦʩʪʘ ʛʠʙʙʝʨʝʣʠʥ A3 ʩʪʠʤʫʣʠʨʫʝʪ 

ʨʝʧʨʦʜʫʢʮʠʶ ʜʠʢʦʞʠʚʫʱʠʭ ʜʦʤʦʚʳʭ ʤʳʰʝʡ (Olsen, 1981). 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʳ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʧʝʨʠʦʜʠʯʥʦʩʪʠ 

ʧʦʷʚʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʚ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʘʭ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ ʩʪʨʘʪʝʛʠʠ ʧʦʣʯʢʘ (Glis glis Linnaeus, 1766) ʢʘʢ ʤʘʣʦʯʠʩʣʝʥʥʦʛʦ 

ʩʫʙʜʦʤʠʥʘʥʪʥʦʛʦ ʚʠʜʘ ʠ ʤʘʩʩʦʚʦʛʦ ʜʦʤʠʥʘʥʪʥʦʛʦ ʚʠʜʘ ʛʨʳʟʫʥʦʚ ï ʞʝʣʪʦʛʦʨʣʦʡ 

ʤʳʰʠ (Apodemus flavicollis Melchior, 1834), ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʜʘʣʝʢʦʛʦ ʚʠʜʘ ʩ 

ʥʘʠʙʦʣʝʝ ʩʭʦʜʥʦʡ ʩ ʧʦʣʯʢʦʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʠʰʝʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ 

ʥʘ ɾʠʛʫʣʝʚʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ (ʉʨʝʜʥʝʝ ʇʦʚʦʣʞʴʝ). 
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ʇʦʣʯʦʢ ʚʳʩʪʫʧʘʝʪ ʢʣʘʩʩʠʯʝʩʢʠʤ ʧʨʠʤʝʨʦʤ ʦʧʝʨʝʞʘʶʱʝʛʦ ʨʘʟʤʥʦʞʝʥʠʷ. ɺ 

ʦʧʪʠʤʫʤʝ ʘʨʝʘʣʘ, ʎʝʥʪʨʘʣʴʥʦʡ ʠ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ, ʨʘʟʤʥʦʞʝʥʠʝ ʩʦʥʴ ʩʚʷʟʘʥʦ ʩ 

ʥʘʣʠʯʠʝʤ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝʤ ʙʫʢʦʚʳʭ ʦʨʝʰʢʦʚ ʠʣʠ ʞʝʣʫʜʝʡ ʚ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ 

ʣʝʩʘʭ ï ʦʩʥʦʚʥʦʤ ʙʠʦʪʦʧʝ ʚʠʜʘ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʟʤʥʦʞʝʥʠʷ ʚʠʜʘ ʯʝʪʢʦ 

ʢʦʨʨʝʣʠʨʫʝʪ ʙʫʜʫʱʠʤ ʫʨʦʞʘʝʤ ʢʦʨʤʦʚ (Milazzo et al., 2003; Schlund et al., 2002). 

ɺ ʛʦʜʳ ʥʝʫʨʦʞʘʝʚ ʙʫʢʘ ʩʦʥʠ ʦʩʪʘʶʪʩʷ ʨʝʧʨʦʜʫʢʪʠʚʥʦ ʥʝʘʢʪʠʚʥʳʤʠ, ʪʘʢ ʢʘʢ ʫ 

ʩʘʤʮʦʚ, ʧʠʪʘʶʱʠʭʩʷ ʚ ʥʘʯʘʣʝ ʣʝʪʘ ʮʚʝʪʢʘʤʠ ʠ ʙʫʪʦʥʘʤʠ ʙʫʢʘ, ʛʦʥʘʜʳ ʥʝ 

ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʘʢʪʠʚʥʦʛʦ ʩʝʟʦʥʘ, ʯʪʦ ʧʨʝʜʰʝʩʪʚʫʝʪ 

ʦʪʩʫʪʩʪʚʠʶ ʚʳʩʦʢʦʢʘʣʦʨʠʡʥʳʭ ʩʝʤʷʥ ʚ ʪʝʯʝʥʠʝ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʝʟʦʥʘ 

(Bieber, 1998; Fietz et al. 2004; Ruf et al., 2006). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʯʢʠ 

ʨʘʟʤʥʦʞʘʶʪʩʷ ʪʦʣʴʢʦ ʚ ʛʦʜʳ ʦʙʠʣʴʥʦʛʦ ʧʣʦʜʦʥʦʰʝʥʠʷ ʙʫʢʘ 2-3 ʨʘʟʘ ʚ ʞʠʟʥʠ. 

ɺ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʧʦʣʯʢʘ ʥʘ ɾʠʛʫʣʝʚʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ 

ʨʝʛʫʣʷʮʠʷ ʨʘʟʤʥʦʞʝʥʠʷ ʦʩʥʦʚʘʥʘ ʥʘ ʤʘʩʩʦʚʦʡ ʨʝʟʦʨʙʮʠʠ ʵʤʙʨʠʦʥʦʚ 

ʙʝʨʝʤʝʥʥʳʭ ʩʘʤʦʢ ʚ ʥʝʫʨʦʞʘʡʥʳʝ ʛʦʜʳ (Vekhnik, 2019). ʇʨʠ ʵʪʦʤ ʨʦʞʜʝʥʠʝ 

ʜʝʪʝʥʳʰʝʡ ʧʨʦʠʩʭʦʜʠʪ ʟʘ 1,5-2 ʤʝʩʷʮʘ ʜʦ ʩʦʟʨʝʚʘʥʠʷ ʦʩʥʦʚʥʳʭ ʢʦʨʤʦʚ ï 

ʞʝʣʫʜʝʡ ʜʫʙʘ (Quercus robur) ʠʣʠ ʦʨʝʭʦʚ ʣʝʱʠʥʳ (Corylus avellana). 

ɺ 2016-2023 ʛʛ. ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩʨʦʢʠ ʨʦʞʜʝʥʠʷ ʧʦʪʦʤʩʪʚʘ ʚ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʛʥʝʟʜʦʚʴʷʭ. ɼʫʧʣʷʥʢʠ ʨʘʟʤʝʨʦʤ 200Ĭ200Ĭ400 ʤʤ ʩ ʙʦʢʦʚʳʤ 

ʚʭʦʜʦʤ ʜʠʘʤʝʪʨʦʤ 35 ʤʤ ʙʳʣʠ ʨʘʩʧʦʣʦʞʝʥʳ 10 ʣʠʥʠʷʤʠ ʧʦ 20 ʰʪʫʢ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 30 ʤ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʥʘ ʚʳʩʦʪʝ ʦʢʦʣʦ 2,5 ʤ. ʇʨʦʚʝʨʢʫ ʜʫʧʣʷʥʦʢ ʚ 2016-

2021 ʛʛ. ʦʩʫʱʝʩʪʚʣʷʣʠ ʜʚʘ ʨʘʟʘ ʚ ʤʝʩʷʮ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʘʢʪʠʚʥʦʛʦ ʩʝʟʦʥʘ ʧʦʣʯʢʘ 

(ʩ ʤʘʷ ʧʦ ʦʢʪʷʙʨʴ-ʥʦʷʙʨʴ ʚ ʨʘʟʥʳʝ ʛʦʜʳ). ɺ 2022ï2023 ʛʛ. ʫʯʝʪʳ ʧʨʦʚʦʜʠʣʠ ʦʜʠʥ 

ʨʘʟ ʚ ʤʝʩʷʮ.  

ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʪʠʧ ʦʩʥʦʚʥʦʛʦ ʥʘʞʠʨʦʚʦʯʥʦʛʦ ʢʦʨʤʘ ʦʧʨʝʜʝʣʷʣ 

ʧʝʨʠʦʜʠʟʘʮʠʶ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʝʨʠʦʜʘ (Estimate = 0,057, SE = 0,027, Z = 2,086, 

p = 0,037). ʀʪʦʛʦʚʘʷ ʤʦʜʝʣʴ ʦʙʦʙʱʝʥʥʦʡ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ ʚʢʣʶʯʘʣʘ ʪʘʢʞʝ 

ʤʘʩʩʫ ʪʝʣʘ ʩʘʤʦʢ (p = 0,789). ɺʳʷʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʜʘʪʳ ʨʦʞʜʝʥʠʷ ʜʝʪʝʥʳʰʝʡ 

ʢʘʢ ʦʪ ʧʣʦʜʦʥʦʰʝʥʠʷ ʜʫʙʘ, ʚʳʨʘʞʝʥʥʦʛʦ ʚ ʙʘʣʣʘʭ, ʪʘʢ ʠ ʦʪ ʤʘʩʩʳ ʞʝʣʫʜʝʡ, 

ʩʦʙʨʘʥʥʳʭ ʚ ʢʦʥʫʩʳ (ʨʠʩ. 1)  

 
ʈʠʩ. 1. ɿʘʚʠʩʠʤʦʩʪʴ ʚʨʝʤʝʥʠ ʨʦʞʜʝʥʠʷ ʚʳʚʦʜʢʦʚ ʦʪ ʫʨʦʞʘʡʥʦʩʪʠ ʜʫʙʘ (ʤʘʩʩʳ 

ʞʝʣʫʜʝʡ, ʩʦʙʨʘʥʥʳʭ ʚ ʢʦʥʫʩʳ) (ʧʦ: Vekhnik, 2024) 
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ɼʣʷ ʣʝʱʠʥʳ ʧʦʜʦʙʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ɺ ʛʦʜʳ ʚʳʩʦʢʦʡ 

ʫʨʦʞʘʡʥʦʩʪʠ ʜʫʙʘ ʨʦʞʜʝʥʠʝ ʧʦʪʦʤʩʪʚʘ ʧʨʦʠʩʭʦʜʠʣʦ ʧʦʟʞʝ, ʯʝʤ ʛʦʜʳ ʚʳʩʦʢʦʡ 

ʫʨʦʞʘʡʥʦʩʪʠ ʣʝʱʠʥʳ. ɺʨʝʤʝʥʥʦʡ ʩʜʚʠʛ ʚ ʨʦʞʜʝʥʠʠ ʜʝʪʝʥʳʰʝʡ ʦʪʨʘʞʘʝʪ 

ʪʝʩʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʫʩʧʝʭʘ ʦʪ ʜʦʩʪʫʧʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʳʭ 

ʨʝʩʫʨʩʦʚ ʠ ʯʝʪʢʫʶ ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʩʦʟʨʝʚʘʥʠʷ ʢʦʨʤʦʚ ʠ ʨʦʩʪʘ ʜʝʪʝʥʳʰʝʡ, ʘ ʥʝ 

çʧʨʝʜʩʢʘʟʳʚʘʥʠʝè ʙʫʜʫʱʝʛʦ ʦʙʠʣʠʷ ʢʦʨʤʦʚ. ʉʦʟʨʝʚʘʥʠʝ ʦʨʝʭʦʚ ʣʝʱʠʥʳ 

ʥʘʯʠʥʘʝʪʩʷ ʥʘ ʜʚʝ-ʪʨʠ ʥʝʜʝʣʠ ʨʘʥʴʰʝ, ʯʝʤ ʞʝʣʫʜʝʡ, ʠ ʵʪʘ ʨʘʟʥʠʮʘ ʦʪʨʘʞʘʝʪʩʷ 

ʥʘ ʚʨʝʤʝʥʠ ʨʦʞʜʝʥʠʷ ʜʝʪʝʥʳʰʝʡ. ɺ ʥʝʫʨʦʞʘʡʥʳʝ ʜʣʷ ʜʫʙʘ ʠ ʣʝʱʠʥʳ ʛʦʜʳ ʫ 

ʙʦʣʴʰʠʥʩʪʚʘ ʩʘʤʦʢ ʧʨʦʠʩʭʦʜʠʣʘ ʧʦʣʥʘʷ ʨʝʟʦʨʙʮʠʷ ʵʤʙʨʠʦʥʦʚ, ʠ ʧʦʪʦʤʩʪʚʦ ʥʝ 

ʧʦʷʚʣʷʣʦʩʴ.ɺ 2017-2019 ʛʛ. ʦʪʣʦʚ ʞʝʣʪʦʛʦʨʣʳʭ ʤʳʰʝʡ ʞʠʚʦʣʦʚʢʘʤʠ ʧʨʦʚʦʜʠʣʠ 

ʩ ʥʘʯʘʣʘ ʧʦʷʚʣʝʥʠʷ ʟʘʚʷʟʠ ʞʝʣʫʜʝʡ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʭʦʣʦʜʥʳʭ ʥʦʯʝʡ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʧʨʠʤʝʨʥʦ ʜʚʫʭ ʤʝʩʷʮʝʚ. ʋʯʝʪʳ ʧʨʦʚʦʜʠʣʠ ʝʞʝʜʥʝʚʥʦ, ʧʨʝʨʳʚʘʷ 

ʪʦʣʴʢʦ ʚ ʜʥʠ ʩ ʠʥʪʝʥʩʠʚʥʳʤʠ ʦʩʘʜʢʘʤʠ. ʃʦʚʫʰʢʠ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʥʘ ʜʝʨʝʚʴʷʭ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ ʧʨʠʤʝʨʥʦ 10 ʤ ʦʜʥʘ ʦʪ ʜʨʫʛʦʡ.  

ʇʠʢ ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ ʨʘʟʤʥʦʞʝʥʠʷ ʞʝʣʪʦʛʦʨʣʦʡ ʤʳʰʠ ʪʘʢʞʝ ʦʢʘʟʘʣʩʷ ʪʝʩʥʦ 

ʩʚʷʟʘʥʥʳʤ ʩ ʧʨʦʮʝʩʩʦʤ ʩʦʟʨʝʚʘʥʠʷ ʦʩʥʦʚʥʦʛʦ ʢʦʨʤʘ. ɹʳʣʘ ʦʙʥʘʨʫʞʝʥʘ 

ʟʘʢʦʥʦʤʝʨʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʩʨʝʜʥʝʡ ʤʘʩʩʦʡ ʞʝʣʫʜʝʡ ʚʦ ʚʨʝʤʷ ʩʦʟʨʝʚʘʥʠʷ 

(ʧʨʠ ʘʥʘʣʠʟʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʟʥʘʯʝʥʠʷ ʤʝʜʠʘʥ) ʠ ʜʦʣʷʤʠ ʣʘʢʪʠʨʫʶʱʠʭ 

ʩʘʤʦʢ: ʚ 2017 ʛ. rsʠ = 0,7 (N = 5, p < 0,05) ʠ ʚ 2018 ʛ. r sɹ  = 0,75 (N = 6, p < 0,05) 

(ʨʠʩ. 2). ɺ 2019 ʛʦʜʫ ʜʦʣʷ ʣʘʢʪʠʨʫʶʱʠʭ ʩʘʤʦʢ ʙʳʣʘ ʦʯʝʥʴ ʥʠʟʢʦʡ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʦʪʣʦʚʦʚ, ʠ ʝʝ ʢʦʨʨʝʣʷʮʠʠ ʩ ʤʘʩʩʦʡ ʨʘʩʪʫʱʠʭ 

ʞʝʣʫʜʝʡ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. 
ʘ

0 1 2 3 4 5 6

ʩʨʝʜʥʷʷ ʤʘʩʩʘ ʞʝʣʫʜʝʡ, ʛ

20

30

40

50

60

70

80

90

100

ʜ
ʦ
ʣ
ʷ
 
ʣ
ʘ
ʢ
ʪ
ʠ
ʨ
ʫ
ʶ
ʱ
ʠ
ʭ
 
ʩ
ʘ
ʤ
ʦ
ʢ
,
 
%

ʙ

0 1 2 3 4 5 6 7

ʩʨʝʜʥʷʷ ʤʘʩʩʘ ʞʝʣʫʜʝʡ, ʛ

30

40

50

60

70

80

90

100

ʜ
ʦ
ʣ
ʷ
 
ʣ
ʘ
ʢ
ʪ
ʠ
ʨ
ʫ
ʶ
ʱ
ʠ
ʭ
 
ʩ
ʘ
ʤ
ʦ
ʢ

, 
%

 
ʈʠʩ. 2. ʂʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʩʨʝʜʥʝʡ ʤʘʩʩʦʡ ʩʦʟʨʝʚʘʶʱʠʭ ʞʝʣʫʜʝʡ ʠ ʜʦʣʝʡ 

ʣʘʢʪʠʨʫʶʱʠʭ ʩʘʤʦʢ ʚ 2017(ʘ) ʠ 2018(ʙ) ʛʛ. (ʧʦ: Vekhnik et al., 2019) 
 

ʇʨʦʪʠʚʦʧʦʣʦʞʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʥʘʙʣʶʜʘʣʘʩʴ ʜʣʷ ʩʘʤʮʦʚ. ɺʳʷʚʣʝʥʘ 

ʦʙʨʘʪʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʩʨʝʜʥʝʡ ʤʘʩʩʦʡ ʞʝʣʫʜʝʡ ʚ ʭʦʜʝ ʩʦʟʨʝʚʘʥʠʷ ʠ ʜʦʣʝʡ 

ʘʢʪʠʚʥʳʭ ʩʘʤʮʦʚ. ɺ 2017 ʛ. rs = -0,9 (N = 5, p < 0,05), ʚ 2018 ʛ. rs  =-0,94 (N = 6, p 

< 0,05) (ʨʠʩ. 3). ɺ 2019 ʛ., ʘʥʘʣʦʛʠʯʥʦ ʩʠʪʫʘʮʠʠ ʩ ʩʘʤʢʘʤʠ, ʧʦʜʦʙʥʦʡ ʢʦʨʨʝʣʷʮʠʠ 

ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ ʠʟ-ʟʘ ʦʯʝʥʴ ʥʠʟʢʦʡ ʜʦʣʠ ʘʢʪʠʚʥʳʭ ʩʘʤʮʦʚ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʚʳʷʚʠʣʠ ʥʝʦʞʠʜʘʥʥʦ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʨʦʣʠ ʥʝʟʨʝʣʳʭ 

ʞʝʣʫʜʝʡ ʚ ʨʘʟʤʥʦʞʝʥʠʠ ʞʝʣʪʦʛʦʨʣʦʡ ʤʳʰʠ. ʃʝʪʥʠʡ ʧʠʢ ʧʝʨʠʦʜʘ ʩʧʘʨʠʚʘʥʠʡ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥ ʩ ʩʦʟʨʝʚʘʥʠʝʤ ʞʝʣʫʜʝʡ. ʂʨʘʡʥʝ ʥʠʟʢʘʷ 

ʜʦʣʷ ʩʘʤʮʦʚ ʩ ʧʨʠʟʥʘʢʘʤʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ 2019 ʛ. ʥʘ ʬʦʥʝ 

ʧʦʩʪʦʷʥʥʦ ʚʳʩʦʢʦʡ ʜʦʣʠ ʩʘʤʦʢ ʚ ʵʩʪʨʫʩʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʝʰʘʶʱʝʡ ʨʦʣʠ 
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ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʘʤʮʦʚ ʚ ʨʝʛʫʣʷʮʠʠ ʨʘʟʤʥʦʞʝʥʠʷ, ʟʘʚʠʩʷʱʝʡ ʦʪ 

ʦʙʠʣʠʷ ʦʩʥʦʚʥʳʭ ʢʦʨʤʦʚ. ɺ ʫʨʦʞʘʡʥʳʝ ʛʦʜʳ ʤʘʢʩʠʤʫʤ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʩʘʤʮʦʚ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʥʘʯʘʣʦ ʨʦʩʪʘ ʞʝʣʫʜʝʡ, ʠ ʢ ʤʦʤʝʥʪʫ ʦʧʘʜʝʥʠʷ 

ʞʝʣʫʜʝʡ ʜʦʣʷ ʣʘʢʪʠʨʫʶʱʠʭ ʩʘʤʦʢ ʜʦʩʪʠʛʘʝʪ ʩʚʦʝʛʦ ʤʘʢʩʠʤʫʤʘ. 
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ʈʠʩ. 3. ʂʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʩʨʝʜʥʝʡ ʤʘʩʩʦʡ ʩʦʟʨʝʚʘʶʱʠʭ ʞʝʣʫʜʝʡ ʠ ʜʦʣʝʡ 

ʘʢʪʠʚʥʳʭ ʩʘʤʮʦʚ ʚ 2017 (ʘ) ʠ 2018 (ʙ) ʛʛ. (ʧʦ: Vekhnik et al., 2019) 
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʩ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʜʦʩʪʫʧʥʦʩʪʴʶ ʢʦʨʤʦʚ 

ʤʝʭʘʥʠʟʤ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʙʝʨʝʤʝʥʥʦʩʪʠ ʩʘʤʦʢ ʩ ʨʦʩʪʦʤ ʩʝʤʷʥ ʚʦʟʤʦʞʝʥ 

ʙʣʘʛʦʜʘʨʷ ʧʦʝʜʘʥʠʶ ʥʝʟʨʝʣʳʭ ʢʦʨʤʦʚ ʙʝʨʝʤʝʥʥʳʤʠ ʩʘʤʢʘʤʠ. ʇʦʠʩʢ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʨʠʛʛʝʨʘ ʥʘʯʘʣʘ ʨʘʟʤʥʦʞʝʥʠʷ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʩʪʘʥʦʚʠʪʩʷ 

ʥʝʥʫʞʥʳʤ. ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʚʠʜʳ ʛʨʳʟʫʥʦʚ ʥʝ çʧʨʝʜʩʢʘʟʳʚʘʶʪè ʙʫʜʫʱʠʡ 

ʫʨʦʞʘʷ, ʘ ʣʠʰʴ ʥʘʯʠʥʘʶʪ ʨʘʟʤʥʦʞʝʥʠʝ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʧʦʨʦʛʦʚʦʛʦ ʫʨʦʚʥʷ 

ʜʦʩʪʫʧʥʦʡ ʧʠʱʠ, ʩʣʝʜʩʪʚʠʝʤ ʯʝʛʦ ʷʚʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ 

ʩʦʟʨʝʚʰʠʭ ʢʦʨʤʦʚ ʜʣʷ ʫʷʟʚʠʤʦʛʦ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʝʥʠʷ ʚ ʧʝʨʠʦʜ ʥʘʯʘʣʘ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʞʠʟʥʠ. 

ʂʘʢ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʧʨʠʤʝʨʳ ʜʚʫʭ ʚʠʜʦʚ, ʪʘʢ ʠ ʣʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ ʧʦ 

ʜʨʫʛʠʤ ʤʣʝʢʦʧʠʪʘʶʱʠʤ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʨʘʟʤʥʦʞʝʥʠʷ ʩ 

ʩʦʟʨʝʚʘʥʠʝʤ ʢʦʨʤʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝ ʘʜʘʧʪʘʮʠʶ ʦʪʜʝʣʴʥʳʭ ʧʦʧʫʣʷʮʠʡ 

ʢʘʢʦʛʦ-ʣʠʙʦ ʚʠʜʘ ʢ ʢʦʥʢʨʝʪʥʳʤ ʣʦʢʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ, ʘ ʛʨʫʧʧʫ ʨʝʛʫʣʷʮʠʦʥʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʥʦʡ ʧʨʠʨʦʜʳ, ʜʝʡʩʪʚʫʶʱʠʭ ʩʦʦʙʱʝʩʪʚʘʭ ʩ 

ʧʝʨʠʦʜʠʯʝʩʢʠ ʜʦʩʪʫʧʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʧʦʷʚʣʝʥʠʶ ʧʦʪʦʤʩʪʚʘ ʚ 

ʧʝʨʠʦʜ ʧʠʢʘ ʦʙʠʣʠʷ ʧʠʱʝʚʳʭ ʨʝʩʫʨʩʦʚ. ʇʨʠ ʘʙʩʦʣʶʪʥʦ ʨʘʟʥʳʭ ʦʙʲʝʢʪʘʭ 

ʧʠʪʘʥʠʷ ʞʠʚʦʪʥʳʭ, ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʞʠʟʥʝʥʥʳʭ ʮʠʢʣʘʭ ʝʜʠʥʦʛʦ 

ʤʝʭʘʥʠʟʤʘ ʧʦʜʦʙʥʦʡ ʨʝʛʫʣʷʮʠʠ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ʆʙʱʠʝ ʧʨʠʥʮʠʧʳ ʚʳʷʚʣʝʥʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʨʘʟʤʥʦʞʝʥʠʷ ʛʦʨʘʟʜʦ ʠʥʪʝʨʝʩʥʝʝ, ʯʝʤ ʚʦʟʤʦʞʥʳʡ 

ʝʜʠʥʳʡ ʤʝʭʘʥʠʟʤ ʦʧʝʨʝʞʘʶʱʝʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʜʣʷ ʨʘʟʥʳʭ ʚʠʜʦʚ. ʕʪʦ 

ʧʦʷʚʣʝʥʠʝ ʧʦʪʦʤʩʪʚʘ ʟʘʜʦʣʛʦ ʜʦ ʧʠʢʘ ʦʙʠʣʠʷ ʨʝʩʫʨʩʦʚ ʠ ʢʦʨʨʝʣʷʮʠʷ 

ʨʦʞʜʘʝʤʦʩʪʠ ʩ ʙʫʜʫʱʝʡ ʫʨʦʞʘʡʥʦʩʪʴʶ ʦʩʥʦʚʥʳʭ ʢʦʨʤʦʚ. ʀʪʦʛʦʤ ʧʦʜʦʙʥʦʡ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʩʝʛʜʘ ʙʫʜʝʪ ʥʘʯʘʣʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʞʠʟʥʠ ʧʦʪʦʤʩʪʚʘ ʚ ʧʝʨʠʦʜ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʙʠʣʠʷ ʧʠʱʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʚʳʞʠʚʘʝʤʦʩʪʠ 

ʧʦʪʦʤʩʪʚʘ. ɺ ʩʣʫʯʘʝ ʜʣʠʪʝʣʴʥʳʭ ʧʝʨʠʦʜʦʚ ʜʝʬʠʮʠʪʘ ʦʩʥʦʚʥʦʛʦ ʢʦʨʤʘ ʚ 

ʵʢʦʩʠʩʪʝʤʝ ʷʚʥʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʘʜʘʧʪʠʚʥʦʝ ʟʥʘʯʝʥʠʝ ʚʳʷʚʣʝʥʥʳʭ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʛʨʳʟʫʥʦʚ ʠ ʜʨʫʛʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ 
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ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʣʫʯʘʠ ʯʝʪʢʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʜʦʩʪʘʪʦʯʥʳ, ʯʪʦʙʳ 

ʧʨʝʜʧʦʣʦʞʠʪʴ ʢʦʥʢʫʨʝʥʮʠʶ ʞʠʟʥʝʥʥʳʭ ʩʪʨʘʪʝʛʠʡ ʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʜʘʧʪʘʮʠʡ 

ʢ ʧʝʨʠʦʜʠʯʝʩʢʠʤ ʫʨʦʞʘʷʤ ʢʦʨʤʦʚ ʠ çʧʫʣʴʩʠʨʫʶʱʠʤè ʩʦʦʙʱʝʩʪʚʘʤ ʚ ʮʝʣʦʤ. 

ɼʘʣʴʥʝʡʰʝʝ ʥʘʢʦʧʣʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʜʦʣʞʥʦ ʚʳʷʚʠʪʴ ʙʦʣʴʰʝʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʝʭʘʥʠʟʤʦʚ ʨʘʥʥʝʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʨʘʟʤʥʦʞʝʥʠʷ ʤʣʝʢʦʧʠʪʘʶʱʠʭ 

ʠ ʙʫʜʫʱʝʛʦ ʦʙʠʣʠʷ ʨʝʩʫʨʩʦʚ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʙʶʜʞʝʪʥʦʡ ʪʝʤʳ ˉ 1023062000002-6-

1.6.20;1.6.19 çʅʘʟʝʤʥʳʝ ʧʦʟʚʦʥʦʯʥʳʝ ʉʨʝʜʥʝʛʦ ʇʦʚʦʣʞʴʷ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ 

ʪʝʨʨʠʪʦʨʠʠ ʠ ʠʭ ʧʘʨʘʟʠʪʠʯʝʩʢʠʝ ʯʝʨʚʠ: ʵʢʦʣʦʛʠʯʝʩʢʠʝ, ʬʘʫʥʠʩʪʠʯʝʩʢʠʝ, 
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ʇʝʨʚʳʝ ʨʘʙʦʪʳ ʦ ʧʘʫʢʘʭ ʄʘʨʠʡʩʢʦʛʦ ʢʨʘʷ ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʥʘʯʘʣʝ XX 

ʚʝʢʘ, ʢʦʛʜʘ ʦʥ ʚʭʦʜʠʣ ʚ ʩʦʩʪʘʚ ʥʝʩʢʦʣʴʢʠʭ ʛʫʙʝʨʥʠʡ [4]. ʅʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʡ 

ʧʝʨʠʦʜ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʩʚʷʱʝʥʥʳʡ ʧʘʫʢʘʤ, ʦʭʚʘʪʳʚʘʝʪ ʧʦʩʣʝʜʥʠʝ 

ʪʨʠʜʮʘʪʴ ʧʷʪʴ ʣʝʪ. ʆʩʥʦʚʦʧʦʣʦʞʥʠʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʬʘʫʥʝ ʧʘʫʢʦʚ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʄʘʨʠʡ ʕʣ ʷʚʣʷʝʪʩʷ ʄʘʪʚʝʝʚ ɺʘʣʝʥʪʠʥ ɸʣʝʢʩʘʥʜʨʦʚʠʯ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʬʘʫʥʠʩʪʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʘʫʢʦʚ ʧʨʦʚʦʜʠʣʘʩʴ 

ʩʦʚʤʝʩʪʥʦ ʩ ʉ. ʗ. ʌʘʪʝʨʦʚʳʤ, ɸ. ɽ. ɸʥʠʯʢʠʥʳʤ [1, 2] ʠ ʀ. ʆ. ʂʘʤʘʝʚʳʤ [5, 6]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʩʪʘʚʣʝʥ ʧʦʣʥʳʡ ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ, ʚʢʣʶʯʘʶʱʠʡ ʚ 

ʩʝʙʷ ʨʘʙʦʪʳ ʦ ʧʘʫʢʘʭ ʈʝʩʧʫʙʣʠʢʠ ʄʘʨʠʡ ʕʣ (ʩ ʫʢʘʟʘʥʠʝʤ ʚʠʜʦʚ). ɸʚʪʦʨʘʤʠ 

ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 14 ʥʦʚʳʭ ʚʠʜʦʚ ʧʘʫʢʦʚ, ʠ ʥʘ 2008 ʛʦʜ ʘʨʘʥʝʦʬʘʫʥʘ 

ʈʝʩʧʫʙʣʠʢʠ ʄʘʨʠʡ ʕʣ ʧʨʝʜʩʪʘʚʣʝʥʘ 418 ʚʠʜʘʤʠ [5]. ʈʝʟʫʣʴʪʘʪʳ 

ʜʚʘʜʮʘʪʠʣʝʪʥʠʭ ʘʨʘʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʦʙʦʙʱʝʥʳ ʠ ʦʪʨʘʞʝʥʳ 

ʚ ʢʥʠʛʘʭ çɾʠʚʦʪʥʳʡ ʤʠʨ ʄʘʨʠʡʩʢʦʡ ʉʉʈ. ɹʝʩʧʦʟʚʦʥʦʯʥʳʝè [7] ʠ. çʌʘʫʥʘ ʠ 

ʵʢʦʣʦʛʠʷ ʧʘʫʢʦʚ ʈʝʩʧʫʙʣʠʢʠ ʄʘʨʠʡ ʕʣè [8]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʉʨʝʜʥʝʤ ʇʦʚʦʣʞʴʝ ʧʦ ʚʠʜʦʚʦʤʫ ʩʦʩʪʘʚʫ ʧʘʫʢʦʚ 

ʈʝʩʧʫʙʣʠʢʘ ʄʘʨʠʡ ʕʣ ʟʘʥʠʤʘʝʪ ʚʪʦʨʦʝ ʤʝʩʪʦ. ʋʨʦʚʝʥʴ ʟʥʘʥʠʡ ʠʟʫʯʝʥʥʦʩʪʠ 

ʬʘʫʥʳ ʘʨʘʭʥʠʜ ʚ ʈʝʩʧʫʙʣʠʢʝ ʄʘʨʠʡ ʕʣ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 80% ʦʪ ʯʠʩʣʘ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʃʫʯʰʝ ʠʟʫʯʝʥʳ ʙʠʦʪʦʧʳ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ 

ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʪʘʢʠʭ ʢʘʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʟʘʧʦʚʝʜʥʠʢ 

çɹʦʣʴʰʘʷ ʂʦʢʰʘʛʘè ʠ ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ çʄʘʨʠʡ ʏʦʜʨʘè, ʛʜʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 

388 ʚʠʜʦʚ ʧʘʫʢʦʚ [4, 5].  

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʧʘʫʢʦʚ ʜʦʣʠʥʥʳʭ ʣʝʩʥʳʭ ʙʠʦʮʝʥʦʟʦʚ ʚ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʨʝʢʠ ɹʦʣʴʰʘʷ ʂʦʢʰʘʛʘ.  

ʀʥʪʝʨʝʩ ʢ ʧʦʡʤʝʥʥʳʤ ʙʠʦʮʝʥʦʟʘʤ ʚʳʟʚʘʥ ʠʭ ʫʥʠʢʘʣʴʥʳʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ 

ʫʩʣʦʚʠʷʤʠ ʠ ʚʳʩʦʢʠʤ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝʤ ʠʭ ʩʦʦʙʱʝʩʪʚ. ɿʘʧʦʚʝʜʥʠʢ ʨʘʩʧʦʣʦʞʝʥ 

ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʧʝʩʯʘʥʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʣʝʚʦʙʝʨʝʞʴʷ ʨʝʢʠ ɺʦʣʛʠ ʚ ʜʦʣʠʥʝ 

ɹʦʣʴʰʘʷ ʂʦʢʰʘʛʘ.  

ʉʙʦʨ ʤʘʪʝʨʠʘʣʘ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʚ ʘʨʘʭʥʦʣʦʛʠʠ ʤʝʪʦʜʠʢʝ. 

ʅʘ ʢʘʞʜʦʡ ʫʯʸʪʥʦʡ ʧʣʦʱʘʜʢʝ ʙʨʘʣʦʩʴ ʧʦ ʚʦʩʝʤʴ ʧʦʯʚʝʥʥʳʭ ʧʨʦʙ ʨʘʟʤʝʨʦʤ 

25x25 ʩʤ, ʠ ʟʘʪʝʤ ʨʘʟʙʠʨʘʣʠʩʴ ʧʦʩʣʦʡʥʦ. ʕʢʩʧʦʟʠʮʠʷ ʧʦʯʚʝʥʥʳʭ ʣʦʚʫʰʝʢ 

ɹʘʨʙʝʨʘ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʢʦʥʮʘ ʘʧʨʝʣʷ ʜʦ ʩʝʨʝʜʠʥʳ ʩʝʥʪʷʙʨʷ. ʅʘ ʢʘʞʜʦʡ ʧʨʦʙʥʦʡ 

ʧʣʦʱʘʜʠ ʵʢʩʧʦʥʠʨʦʚʘʣʦʩʴ ʧʦ 10 ʧʦʯʚʝʥʥʳʭ ʣʦʚʫʰʝʢ, ʚʳʝʤʢʘ ʤʘʪʝʨʠʘʣʘ 

ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʢʘʞʜʳʝ 10 ʜʥʝʡ [3]. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʤʘʪʝʨʠʘʣ, ʩʦʙʨʘʥʥʳʡ ʟʘ ʧʝʨʠʦʜ ʩ 2010 ʧʦ 

2020 ʛʦʜ. ʇʨʦʙʥʳʝ ʫʯʘʩʪʢʠ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʚʜʦʣʴ ʧʦʧʝʨʝʯʥʦʛʦ ʧʨʦʬʠʣʷ ʨʝʯʥʦʡ 

ʜʦʣʠʥʳ ʠ ʚʢʣʶʯʘʣʠ ʝʸ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʦʪ ʤʦʣʦʜʳʭ ʧʣʷʞʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʜʦ 

ʭʦʨʦʰʦ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʙʠʦʮʝʥʦʟʦʚ ʚʳʩʦʢʦʡ ʧʦʡʤʳ ʠ ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʳ. 

ɺʩʝʛʦ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ 8 ʙʠʦʮʝʥʦʟʦʚ.  

ɿʘ ʧʝʨʠʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʚʦʩʴʤʠ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ ʚ ʜʦʣʠʥʥʳʭ ʣʝʩʥʳʭ 

ʙʠʦʮʝʥʦʟʘʭ ʟʘʧʦʚʝʜʥʠʢʘ çɹʦʣʴʰʘʷ ʂʦʢʰʘʛʘè ʙʳʣʦ ʚʳʷʚʣʝʥʦ 97 ʚʠʜʦʚ, 

ʦʪʥʦʩʷʱʠʭʩʷ ʢ 64 ʨʦʜʘʤ ʠ 18 ʩʝʤʝʡʩʪʚʘʤ. ʅʘʠʙʦʣʝʝ ʤʘʩʩʦʚʳʤ ʧʦ ʯʠʩʣʫ ʨʦʜʦʚ ʠ 

ʚʠʜʦʚ ʷʚʣʷʝʪʩʷ ʉʝʤʝʡʩʪʚʘ Linyphiidae (25 ʨʦʜʦʚ ʠ 36 ʚʠʜʦʚ). ɼʘʣʝʝ ʠʜʫʪ ʜʚʘ 

ʩʝʤʝʡʩʪʚʘ Lycosidae (7 ʨʦʜʦʚ ʠ 12 ʚʠʜʦʚ) ʠ Gnaphosidae (5 ʨʦʜʦʚ ʠ 14 ʚʠʜʦʚ). 

ʉʝʤʝʡʩʪʚʦ Theridiidae ʚ ʩʙʦʨʘʭ ʧʨʝʜʩʪʘʚʣʝʥʦ 5 ʨʦʜʘʤʠ ʠ 6 ʚʠʜʘʤʠ. ʆʩʪʘʣʴʥʳʝ 
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13 ʩʝʤʝʡʩʪʚ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ, ʠ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ, 

ʚʳʷʚʣʝʥʥʳʭ ʟʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʘʨʴʠʨʫʝʪ ʦʪ 1 ʜʦ 3 (ʪʘʙʣ. 1). 

 

ʊʘʙʣʠʮʘ 1 

ʉʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʘʫʢʦʚ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 
Cʝʤʝʡʩʪʚʦ ʈʦʜ ɺʠʜ 

1. Araneidae 3 3 

2. Liocranidae 1 2 

3. Clubionidae 1 2 

4. Gnaphosidae 5 14 

5. Lycosidae 7 12 

6. Thomisidae 3 5 

7. Theridiidae 5 6 

8. Salticidae 2 2 

9. Zoridae 1 3 

10. Hahniidae 2 2 

11. Philodromidae 2 2 

12. Phrurolithidae 1 1 

13. Dictynidae 1 1 

14. Mimetidae 1 1 

15. Pisauridae 1 2 

16. Tetragnathidae 2 2 

17. Linyphiidae 25 36 

18. Agelenidae 1 1 

ɺʩʝʛʦ 64 97 

 

ɼʦʣʷ ʚʠʜʦʚ ʪʨʝʭ ʩʝʤʝʡʩʪʚ ʩʦʩʪʘʚʣʷʝʪ 63% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʠʜʦʚ, 

ʚʳʷʚʣʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʦʚʝʜʥʠʢʘ ʟʘ ʚʩʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʇʦ ʢʦʣʠʯʝʩʪʚʫ ʚʠʜʦʚ ʜʦʤʠʥʠʨʫʝʪ ʩʝʤʝʡʩʪʚʦ Linyphiidae, ʜʦʣʷ ʢʦʪʦʨʦʛʦ 

ʩʦʩʪʘʚʣʷʝʪ 37% ʚʩʝʡ ʘʨʘʥʝʦʬʘʫʥʳ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʨʠʩ. 1). ʅʘʠʙʦʣʝʝ 

ʤʘʩʩʦʚʳʤʠ ʚʠʜʘʤʠ, ʩʪʘʙʠʣʴʥʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚʦ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʵʢʦʪʦʧʘʭ, 

ʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʩʝʟʦʥʘ ʚ ʵʪʦʤ ʩʝʤʝʡʩʪʚʝ ʷʚʣʷʶʪʩʷ Agyneta subtilis (O. Pickard-

Cambridge, 1863), Agyneta rurestris (L. Koch, 1872), Allomengea scopigera (Grube, 

1889), Diplostyla concolor (Wider, 1834), Helophora insignis (Blackwall, 1841), 

Microneta viaria (Blackwall, 1841), Walckenaeria obtusa (Blackwall, 1836). 

ʉʨʝʜʠ ʧʘʫʢʦʚ ʩʝʤʝʡʩʪʚʘ Lycosidae ʜʦʤʠʥʠʨʦʚʘʣʠ Pardosa lugubris 

(Walckenaer, 1802), Piratula hygrophila (Thorell, 1872) ʠ Trochosa terricola 

(Thorell, 1856). 

ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʝʱʸ 5 ʚʠʜʦʚ ʧʘʫʢʦʚ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʙʳʯʥʳʤʠ 

ʜʣʷ ʜʦʣʠʥʥʳʭ ʙʠʦʮʝʥʦʟʦʚ ʟʘʧʦʚʝʜʥʠʢʘ. ʕʪʦ ʪʘʢʠʝ ʚʠʜʳ ʢʘʢ Robertus lividus 

(Blackwall, 1836), R. arundineti (O. Pickard-Cambridge, 1871), Agroeca brunnea 

(Blackwall, 1833), A. proxima (O. Pickard-Cambridge, 1871) ʠ Gnaphosa bicolor 

(Hahn, 1833). 
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ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʫʯʘʩʪʢʘʭ ʧʨʠʨʫʩʣʦʚʦʡ ʧʦʡʤʳ ʧʘʫʢʠ ʙʳʣʠ ʤʝʥʝʝ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠ ʠʭ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʠʞʝ ʯʝʤ ʚ ʩʦʦʙʱʝʩʪʚʘʭ 

ʮʝʥʪʨʘʣʴʥʦʡ ʧʦʡʤʳ ʠ ʧʣʘʢʦʨʘ, ʛʜʝ ʯʘʱʝ ʚʩʪʨʝʯʘʣʠʩʴ ʪʘʝʞʥʳʝ ʤʝʟʦʬʠʣʴʥʳʝ 

ʚʠʜʳ. ʊʘʢ, ʚ ʝʣʴʥʠʢʝ ʯʝʨʥʠʯʥʦʤ ʥʘ ʧʣʘʢʦʨʝ ʚʩʪʨʝʯʘʣʠʩʴ ʚʠʜʳ, ʢʦʪʦʨʳʝ ʟʘ ʚʝʩʴ 

ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʥʠ ʥʘ ʦʜʥʦʤ ʠʟ ʵʢʦʪʦʧʦʚ. ʕʪʦ ʪʘʢʠʝ 

ʚʠʜʳ ʢʘʢ Abacoproeces saltuum (L. Koch, 1872), Anguliphantes angulipalpis 

(Westring, 1851), Centromerus brevivulvatus (Dahl, 1912), Maro minutus (O. 

Pickard-Cambridge, 1906), Macrargus multesimus (O. Pickard-Cambridge, 1875), 

Minyriolus pusillus (Wider, 1834), Tapinocyb apallens (O. Pickard-Cambridge, 1872) 

ʠ ʜʨ.  

 

 
ʈʠʩ. 1. ʉʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʘʫʢʦʚ 

 

ɺ ʣʠʧʥʷʢʝ ʥʘ ʮʝʥʪʨʘʣʴʥʦʡ ʧʦʡʤʝ ʪʘʢʠʤ ʚʠʜʦʤ ʷʚʣʷʝʪʩʷ Walckenaeria 

nudipalpis (Westring, 1851), ʘ ʚ ʧʨʠʨʫʩʣʦʚʦʤ ʚʘʣʫ ʚʳʷʚʣʝʥʳ Pardosa agrestis 

(Westring, 1861), Dolomedes plantarius (Clerck, 1758), Micaria silesiaca (L. Koch, 

1875). 

ʇʣʘʢʦʨʥʳʡ ʩʦʩʥʷʢ ʙʝʣʦʤʦʰʥʳʡ ʪʘʢʞʝ ʠʤʝʝʪ ʚʠʜʦʚʦʝ ʩʚʦʝʦʙʨʘʟʠʝ. ɿʘ 

ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʩʝʟʦʥ 2020 ʛʦʜʘ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʪʨʠ ʚʠʜʘ Haplodrassus aenus 

(Thaler, 1984), Hahnia pusilla (C. L. Koch, 1841) ʠ Psammitis sabulosus (Hahn, 

1832), ʢʦʪʦʨʳʝ ʥʝ ʚʩʪʨʝʯʘʣʠʩʴ ʚ ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ. 

ʆʙʥʘʨʫʞʝʥʳ ʪʨʠ ʚʠʜʘ ʧʘʫʢʦʚ, ʟʘʥʝʩʝʥʥʳʭ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʝʩʧʫʙʣʠʢʠ 

ʄʘʨʠʡ ʕʣ: Argiope bruennichi (Scopoli, 1772), Lycosa singoriensis (Laxmann, 

1770), Eresus cinnaberinus (Olivier, 1789).  

ɺ ɻʇɿ çɹʦʣʴʰʘʷ ʂʦʢʰʘʛʘè ʧʘʫʢʠ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʤʘʩʩʦʚʦʡ ʠ ʜʦʩʪʘʪʦʯʥʦ 

ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʛʨʫʧʧʦʡ ʛʝʨʧʝʪʦʙʠʦʥʪʦʚ. ʅʘ ʧʝʩʯʘʥʦʡ ʢʦʩʝ ʠ ʧʨʠʨʫʩʣʦʚʦʤ ʚʘʣʫ 

ʟʣʘʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ (ʫʯʘʩʪʦʢ 1 ʠ 2) ʙʳʣʦ ʚʳʷʚʣʝʥʦ 47 ʚʠʜʦʚ. 

ɺ ʧʦʡʤʝʥʥʳʭ ʣʠʩʪʚʝʥʥʳʭ ʩʤʝʰʘʥʥʳʭ ʣʝʩʘʭ (ʫʯʘʩʪʦʢ 3-5) ʙʳʣ ʚʳʷʚʣʝʥ 61 ʚʠʜ. 

ʅʘ ʩʢʣʦʥʝ ʪʝʨʨʘʩʳ ʚ ʜʫʙʥʷʢʝ ʯʠʥʦʚʦ-ʧʘʧʦʨʦʪʥʠʢʦʚʦʤ (ʫʯʘʩʪʦʢ 6) ʠ ʧʣʘʢʦʨʥʳʭ 

ʝʣʴʥʠʢʝ ʯʝʨʥʠʯʥʦʤ (ʫʯʘʩʪʦʢ 7) ʚʳʷʚʣʝʥʦ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦʝ ʯʠʩʣʦ ʚʠʜʦ 60 ʠ 

63, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ ʚ ʩʦʩʥʷʢʝ ʙʝʣʦʤʦʰʥʦʤ (ʫʯʘʩʪʦʢ 8) 29 ʚʠʜʦʚ. 
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ORTHILIA  SECUNDA ʅɸ ʅɸʈʋʐɽʅʅʓʍ ʇʈʆʄʓʐʃɽʅʅʆʉʊʔʖ 

ɿɽʄʃʗʍ (ʉʈɽɼʅʀʁ ʋʈɸʃ) 

 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʩʪʦʦʙʠʪʘʥʠʡ Orthilia secunda ʥʘ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʚʘʣʘʭ ʥʘ ʉʨʝʜʥʝʤ ʋʨʘʣʝ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʠ ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨ ʮʝʥʦʧʦʧʫʣʷʮʠʡ, ʘ ʪʘʢʞʝ ʠʟʫʯʝʥʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʦʩʦʙʝʡ ʜʘʥʥʦʛʦ ʚʠʜʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Pyroleae, Orthilia secunda, ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ, 

ʮʝʥʦʧʦʧʫʣʷʮʠʷ, ʚʦʟʨʘʩʪʥʦʡ ʩʧʝʢʪʨ, ʨʘʩʪʠʪʝʣʴʥʦʝ ʩʦʦʙʱʝʩʪʚʦ, ʥʘʨʫʰʝʥʥʳʝ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʟʝʤʣʠ. 
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ORTHILIA SECUNDA ON THE DISTURBED INDUSTRIAL LANDS  

(MIDDLE URALS)  

 

Characteristics of Orthilia secunda habitats on industrial dumps in the Middle 

Urals are presented in the article. An analysis of the spatial and age structures of 

cenopopulations, as well as a study of the morphological parameters of individuals of 

this species, was carried out. 

Key words: Pyroleae, Orthilia secunda, projective covering, cenopopulation, age 

spectrum, plant community, disturbed industrial lands. 

 

ɺʚʝʜʝʥʠʝ 

ɹʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʦʨʠʪʝʪʦʚ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʚ ʵʢʦʣʦʛʠʠ, 

ʙʠʦʣʦʛʠʠ, ʙʠʦʛʝʦʛʨʘʬʠʠ ʠ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʛʣʦʙʘʣʴʥʦʡ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʠ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ. 

ɸʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ɿʝʤʣʠ ʧʨʠʚʦʜʠʪ ʢ 

ʩʥʠʞʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʯʘʩʪʠʯʥʦʤʫ ʠʣʠ ʧʦʣʥʦʤʫ 

ʫʥʠʯʪʦʞʝʥʠʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʙʦʣʴʰʠʭ ʧʦ ʧʣʦʱʘʜʠ ʪʝʨʨʠʪʦʨʠʷʭ, ʟʘʤʝʥʝ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʬʠʪʦʮʝʥʦʟʦʚ ʠʩʢʫʩʩʪʚʝʥʥʳʤʠ ʠ ʪ. ʜ. ʀʟʤʝʥʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ, 

ʜʠʥʘʤʠʢʘ ʘʨʝʘʣʦʚ ʠ ʯʠʩʣʝʥʥʦʩʪʠ ʚʠʜʦʚ ʥʘ ʧʦʜʦʙʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʥʘʭʦʜʷʪʩʷ ʚ 

ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʚʝʜʫʱʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʰʢʦʣ ʤʠʨʘ (ɾʠʛʘʣʴʩʢʠʡ, 2011). ɺ 

ʩʪʨʫʢʪʫʨʝ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘ ʉʨʝʜʥʝʤ ʋʨʘʣʝ ʦʜʥʫ ʠʟ ʦʩʥʦʚʥʳʭ ʨʦʣʝʡ 

ʠʛʨʘʶʪ ʧʨʝʜʧʨʠʷʪʠʷ ʜʦʙʳʚʘʶʱʝʡ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ɿʝʤʣʠ, ʥʘʨʫʰʝʥʥʳʝ ʵʪʠʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʟʘʥʠʤʘʶʪ ʦʛʨʦʤʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, 

ʩʦʢʨʘʱʘʷ ʧʦʣʝʟʥʫʶ ʧʣʦʱʘʜʴ ʝʩʪʝʩʪʚʝʥʥʳʭ ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʨʘʟʨʫʰʘʷ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ ʠ ʮʝʣʦʩʪʥʦʩʪʴ ʵʢʦʩʠʩʪʝʤ. 

ʉʦ ʚʨʝʤʝʥʝʤ, ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘ 

ʪʝʭʥʦʛʝʥʥʳʭ ʦʪʚʘʣʘʭ ʉʨʝʜʥʝʛʦ ʋʨʘʣʘ ʚ ʧʨʦʮʝʩʩʝ ʩʘʤʦʟʘʨʘʩʪʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʆʩʥʦʚʥʦʡ ʪʠʧ ʬʠʪʦʮʝʥʦʟʦʚ, ʬʦʨʤʠʨʫʶʱʠʭʩʷ 

ʥʘ ʪʝʭʥʦʛʝʥʥʳʭ ʦʪʚʘʣʘʭ ʉʨʝʜʥʝʛʦ ʋʨʘʣʘ ï ʣʝʩʥʳʝ. ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʣʝʩʥʳʭ 

ʬʠʪʦʮʝʥʦʟʦʚ ʥʘʯʠʥʘʶʪ ʧʦʩʝʣʷʪʴʩʷ ʪʠʧʠʯʥʳʝ ʣʝʩʥʳʝ ʚʠʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʪʨʠʙʳ Pyroleae Dumort. (ɻʨʫʰʘʥʢʦʚʳʝ) ʩʝʤʝʡʩʪʚʘ Ericaceae Juss. 

(ɺʝʨʝʩʢʦʚʳʝ) (ɻʣʘʟʳʨʠʥʘ ʠ ʜʨ., 2021). ɺʠʜʳ ʪʨʠʙʳ Pyroleae, ʢʘʢ ʪʠʧʠʯʥʳʝ 

ʙʦʨʝʘʣʴʥʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ, ʷʚʣʷʶʪʩʷ ʠʥʜʠʢʘʪʦʨʘʤʠ ʧʨʦʮʝʩʩʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʣʝʩʥʳʭ ʬʠʪʦʮʝʥʦʟʦʚ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʚʠʜʦʚ ʷʚʣʷʝʪʩʷ Orthilia secunda (L.) House. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʜʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʤʝʩʪʦʦʙʠʪʘʥʠʡ O. secunda ʥʘ 

ʥʘʨʫʰʝʥʥʳʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʟʝʤʣʷʭ ʥʘ ʉʨʝʜʥʝʤ ʋʨʘʣʝ. ʇʨʦʚʝʩʪʠ ʘʥʘʣʠʟ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠ ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨ ʮʝʥʦʧʦʧʫʣʷʮʠʡ, ʘ ʪʘʢʞʝ ʠʟʫʯʝʥʠʝ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʩʦʙʝʡ ʜʘʥʥʦʛʦ ʚʠʜʘ. 
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ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï O. secunda (ʦʨʪʠʣʠʷ ʦʜʥʦʙʦʢʘʷ) ï 

ʜʣʠʥʥʦʢʦʨʥʝʚʠʱʥʳʡ ʚʝʯʥʦʟʝʣʝʥʳʡ ʷʚʥʦʧʦʣʠʮʝʥʪʨʠʯʝʩʢʠʡ ʢʫʩʪʘʨʥʠʯʝʢ ʩʦ 

ʩʨʝʜʥʝʨʦʟʝʪʦʯʥʳʤʠ ʧʦʙʝʛʘʤʠ ʠ ʧʦʣʥʦʡ ʨʘʥʥʝʡ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ 

ʧʘʨʪʠʢʫʣʷʮʠʝʡ. ʅʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʚ ʧʦʙʝʛʦʚʦʡ ʩʠʩʪʝʤʝ ʜʘʥʥʦʛʦ ʚʠʜʘ ʠʤʝʶʪ 

ʧʦʯʚʝʥʥʦ-ʚʦʟʜʫʰʥʳʝ ʠ ʚʦʟʜʫʰʥʳʝ ʤʦʥʦʢʘʨʧʠʯʝʩʢʠʝ ʧʦʙʝʛʠ (ɹʦʙʨʦʚ, 2009). 

ʆʥʪʦʛʝʥʝʟ O. secunda ʦʪʥʦʩʠʪʩʷ ʢ ɼ-ʪʠʧʫ (ɾʫʢʦʚʘ, 1995), ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ 

ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʙʝʩʩʤʝʨʪʠʝ ʦʩʦʙʝʡ. 

O. secunda ʧʨʦʠʟʨʘʩʪʘʝʪ ʚ ʦʩʥʦʚʥʦʤ ʚ ʧʦʣʦʩʝ ʩʨʝʜʥʝʡ ʠ ʶʞʥʦʡ ʪʘʡʛʠ ʠ ʚ 

ʧʦʜʪʘʡʛʝ. ɺʩʪʨʝʯʘʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʟʝʣʝʥʦʤʦʰʥʳʭ ʠ ʚ ʪʨʘʚʷʥʦ-

ʟʝʣʝʥʦʤʦʰʥʳʭ ʭʚʦʡʥʳʭ, ʘ ʪʘʢʞʝ ʚ ʣʠʩʪʚʝʥʥʳʭ ʠ ʩʤʝʰʘʥʥʳʭ ʣʝʩʘʭ, ʠʥʦʛʜʘ ʥʘ 

ʣʝʩʥʳʭ ʣʫʛʘʭ ʩ ʢʫʩʪʘʨʥʠʢʘʤʠ ʠ ʚ ʛʠʧʥʦʚʳʭ ʨʝʜʢʦʣʝʩʴʷʭ ʥʘ ʧʦʯʚʘʭ ʚ ʜʠʘʧʘʟʦʥʝ 

pH ʦʪ 5,2 ʜʦ 6,2 (ʊʘʨʰʠʩ, 2005). O. secunda ï ʠʥʜʠʢʘʪʦʨ ʙʝʜʥʳʭ ʧʦʯʚ 

(ɹʘʛʜʘʩʘʨʦʚʘ, 1990). ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʩʚʝʪʝ ʢʦʣʝʙʣʝʪʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ 

(ʇʦʣ̫ʥʩʢʘʷ ʠ ʜʨ., 2004). ʆʙʨʘʟʫʝʪ ʢʨʫʧʥʳʝ ʩʢʦʧʣʝʥʠʷ ʚ ʦʪʩʫʪʩʪʚʠʠ ʢʦʥʢʫʨʝʥʪʦʚ 

(ɺʦʩʪʦʯʥʦ-ʝʚʨʦʧʝʡʩʢʠʝé, 1994). O. secunda ʷʚʣʷʝʪʩʷ ʤʠʢʦʪʨʦʬʥʳʤ ʚʠʜʦʤ 

(ɹʘʛʜʘʩʘʨʦʚʘ, 1990; ʄʘʣʳʰʝʚʘ ʠ ʜʨ., 2017). 

ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʠʶʥʝ ï ʘʚʛʫʩʪʝ 

2019ï2020 ʛʛ. ʀʟʫʯʝʥʳ ʧʷʪʴ ʮʝʥʦʧʦʧʫʣʷʮʠʡ O. secunda ʚ ʣʝʩʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʩʦʦʙʱʝʩʪʚʘʭ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʮʝʩʩʘ ʩʘʤʦʟʘʨʘʩʪʘʥʠʷ ʥʘ 

ʦʪʚʘʣʘʭ ʜʦʙʳʚʘʶʱʝʡ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʦʜʥʘ 

ʮʝʥʦʧʦʧʫʣʷʮʠʷ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʣʝʩʥʦʤ ʬʠʪʦʮʝʥʦʟʝ (ʪʘʝʞʥʘʷ ʟʦʥʘ, ʧʦʜʟʦʥʘ 

ʶʞʥʦʡ ʪʘʡʛʠ). 

ɼʚʝ ʮʝʥʦʧʦʧʫʣʷʮʠʠ (ʎʇ1 ʠ ʎʇ2) ʥʘʭʦʜʠʣʠʩʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ ʦʪʚʘʣʘʭ ˉ 

3 ʠ ˉ 4 ɻʘʣʢʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠʟʚʝʩʪʥʷʢʦʚ. ɻʘʣʢʠʥʩʢʠʡ ʢʘʨʴʝʨʥʦ-

ʦʪʚʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʤʨʘʤʦʨʠʟʠʨʦʚʘʥʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʨʘʩʧʦʣʦʞʝʥ ʨʷʜʦʤ ʩ ʧ. 

ɹʠʣʠʤʙʘʡ ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʨ. ʏʫʩʦʚʘʷ, ʥʘ ʟʘʧʘʜʥʦʤ ʩʢʣʦʥʝ ʋʨʘʣʴʩʢʦʛʦ ʭʨʝʙʪʘ, 

ʚ 60 ʢʤ ʢ ʩʝʚʝʨʦ-ʟʘʧʘʜʫ ʦʪ ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛʘ. ʇʦʨʦʜʥʳʡ ʩʦʩʪʘʚ ʦʪʚʘʣʦʚ: 

ʢʘʨʙʦʥʘʪʥʳʝ ʠ ʦʩʘʜʦʯʥʳʝ ʧʦʨʦʜʳ, ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʝ ʦʪʣʦʞʝʥʠʷ, ʛʘʣʝʯʥʠʢʠ, ʘ 

ʪʘʢʞʝ ʠʟʚʝʩʪʥʷʢʠ, ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʦʡ ʢʨʝʧʦʩʪʴʶ ʠ ʚʷʟʢʦʩʪʴʶ, ʟʘʧʝʩʦʯʝʥʥʳʝ 

ʛʣʠʥʳ ʩ ʛʘʣʴʢʦʡ ʢʚʘʨʮʠʪʘ ʠ ʦʙʣʦʤʢʘʤʠ ʠʟʚʝʩʪʥʷʢʘ. ʂʘʤʝʥʠʩʪʦʩʪʴ ʩʫʙʩʪʨʘʪʘ 

ʩʦʩʪʘʚʣʷʝʪ 60ï80 %. ɻʨʫʥʪʦʩʤʝʩʠ ʦʪʚʘʣʦʚ ʢʘʨʙʦʥʘʪʥʳʝ, ʥʝ ʩʦʜʝʨʞʘʪ 

ʬʠʪʦʪʦʢʩʠʯʥʳʭ ʧʦʨʦʜ ʠ ʥʝ ʟʘʩʦʣʝʥʳ, ʜʦʩʪʫʧʥʳʝ ʬʦʩʬʘʪʳ ʠ ʘʟʦʪ ʧʨʘʢʪʠʯʝʩʢʠ 

ʦʪʩʫʪʩʪʚʫʶʪ, ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʢʘʣʠʝʤ ʦʯʝʥʴ ʥʠʟʢʘʷ, ʨʝʘʢʮʠʷ ʩʫʙʩʪʨʘʪʘ 

ʩʣʘʙʦʱʝʣʦʯʥʘʷ (ʨʅ 7,3ï7,5) (ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚér, 2011). 

ʆʪʚʘʣ ˉ 3 ɻʘʣʢʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʤʨʘʤʦʨʠʟʠʨʦʚʘʥʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ 

ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʝʭ ʷʨʫʩʦʚ, ʚʳʩʦʪʘ ʦʪʜʝʣʴʥʳʭ ʷʨʫʩʦʚ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 5 ʜʦ 20 ʤ, 

ʦʙʱʘʷ ʚʳʩʦʪʘ ʦʪʚʘʣʘ ï ʦʢʦʣʦ 50 ʤ, ʧʣʦʱʘʜʴ ï 6,8 ʛʘ. ʉʢʣʦʥʳ ʷʨʫʩʦʚ ʢʨʫʪʳʝ. ʅʘ 

ʥʠʞʥʝʤ ʷʨʫʩʝ ʦʪʚʘʣʘ ʟʘ 50-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʣʝʩʥʦʡ ʬʠʪʦʮʝʥʦʟ 

(ʃʌ1) ʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ Pinus sylvestris L., ʚʳʩʦʢʠʤ ʦʙʠʣʠʝʤ Betula pendula 

Roth ʠ Betula pubescens Ehrh. ɺʳʩʦʪʘ ʜʨʝʚʦʩʪʦʷ ʜʦʩʪʠʛʘʣʘ 12ï14 ʤ. ʉʦʤʢʥʫʪʦʩʪʴ 

ʢʨʦʥ ʩʦʩʪʘʚʣʷʣʘ 0,75. ɺ ʧʦʜʨʦʩʪʝ ʪʘʢʞʝ ʚʩʪʨʝʯʘʣʠʩʴ Populus tremula L., Picea 

obovata Ledeb., ʚ ʧʦʜʣʝʩʢʝ ï Salix caprea L., Sorbus aucuparia L., Chamaecytisus 

ruthenicus (Fisch. ex Woğ.) Kl§sk. ʇʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʢʫʩʪʘʨʥʠʢʦʚʦʛʦ ʷʨʫʩʘ 

ï 20-25%. ʆʙʱʝʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ (ʆʇʇ) ʪʨʘʚʷʥʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʦʛʦ ʷʨʫʩʘ 
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ʢʨʘʡʥʝ ʥʝʦʜʥʦʨʦʜʥʦʝ, ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣʦ 44,1%, ʚʘʨʴʠʨʫʷ ʦʪ 2 ʜʦ 80%. ɺ 

ʩʦʩʪʘʚʝ ʷʨʫʩʘ ʧʨʝʦʙʣʘʜʘʣʠ Pyrola rotundifolia L. (ʩʦʨ1 gr) ʠ Pimpinella saxifraga 

L. (ʩʦʨ1), O. secunda, Chimaphila umbellata (L.) W. Barton (sol gr). ʄʦʭʦʚʦ-

ʣʠʰʘʡʥʠʢʦʚʳʡ ʷʨʫʩ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʢʘʤʥʷʭ, ʚʘʣʝʞʥʠʢʝ, ʚʦʢʨʫʛ ʠ ʥʘ ʩʪʚʦʣʘʭ 

ʜʝʨʝʚʴʝʚ, ʧʦʢʨʳʪʠʝ ʜʘʥʥʦʛʦ ʷʨʫʩʘ ʜʦʩʪʠʛʘʣʦ 60%. ʏʠʩʣʦ ʚʠʜʦʚ ʥʘ 0,25 ʤ2 ʚ 

ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣʦ 4,6, ʠʟʤʝʥʷʷʩʴ ʦʪ 2 ʜʦ 10. 

ʆʪʚʘʣ ˉ 4 ɻʘʣʢʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʷʨʫʩʦʚ, ʚʳʩʦʪʘ 

ʥʠʞʥʝʛʦ 7-13 ʤ, ʚʝʨʭʥʝʛʦ ï 18-20 ʤ, ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʩʦʩʪʘʚʣʷʝʪ 5,6 ʛʘ. ʅʘ ʦʪʚʘʣʝ 

ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʩʤʝʰʘʥʥʳʡ ʣʝʩʥʦʡ ʬʠʪʦʮʝʥʦʟ (ʃʌ2) ʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ 

ʘʥʘʣʦʛʠʯʥʳʭ ʜʨʝʚʝʩʥʳʭ ʚʠʜʦʚ. ɺʦʟʨʘʩʪ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ï 50 ʣʝʪ. 

ɺʳʩʦʪʘ ʜʨʝʚʦʩʪʦʷ ʜʦʩʪʠʛʘʣʘ 8-12 ʤ. ʉʦʤʢʥʫʪʦʩʪʴ ʢʨʦʥ ʩʦʩʪʘʚʣʷʣʘ 0,6. ɺ 

ʧʦʜʣʝʩʢʝ ʚʩʪʨʝʯʘʣʠʩʴ Ch. ruthenicus, S. aucuparia, Hippophay  rhamnoides L. 

ʇʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʢʫʩʪʘʨʥʠʢʦʚʦʛʦ ʷʨʫʩʘ ï 15%. ɺ ʪʨʘʚʷʥʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʦʤ 

ʷʨʫʩʝ ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ ʚʠʜʘʤʠ ʷʚʣʷʣʠʩʴ: P. saxifraga (cop1ïcop2), Trifolium 

montanum L. (cop1 gr), Trifolium repens L., O. secunda (sp grïcop1), Trifolium 

pratense L., ʠ P. rotundifolia (sp gr), Trifolium medium L. (sp), Ch. umbellata (sol 

grïsp gr). ʆʇʇ ̫ʨʫʩʘ ʚʘʨʴʠʨʦʚʘʣʦ ʚ ʧʨʝʜʝʣʘʭ 5ï70% (ʚ ʩʨʝʜʥʝʤ ï 27,3%). 

ʇʦʢʨʳʪʠʝ ʤʦʭʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʦʛʦ ʷʨʫʩʘ ï ʦʪ 2 ʜʦ 85% (12,1%). ʏʠʩʣʦ ʚʠʜʦʚ ʥʘ 

0,25 ʤ2 ʠʟʤʝʥʷʣʦʩʴ ʦʪ 3 ʜʦ 12, ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣʦ 5,7. 

ʆʜʥʘ ʮʝʥʦʧʦʧʫʣʷʮʠʷ (ʎʇ3) ʥʘʭʦʜʠʣʘʩʴ ʚ ʣʝʩʥʦʤ ʬʠʪʦʮʝʥʦʟʝ, 

ʬʦʨʤʠʨʫʶʱʝʤʩʷ ʥʘ ʦʪʚʘʣʝ ʐʘʙʨʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʪʘʣʴʢ-ʤʘʛʥʝʟʠʪʘ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ 25 ʢʤ ʦʪ ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛʘ. ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʩʚʷʟʘʥʦ ʩ 

ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʤʠ ʛʠʧʝʨʙʘʟʠʪʘʤʠ, ʟʘʣʝʛʘʶʱʠʤʠ ʩʨʝʜʠ ʢʚʘʨʮʝʚʳʭ ʩʣʘʥʮʝʚ ʩ 

ʣʠʥʟʘʤʠ ʤʨʘʤʦʨʠʟʦʚʘʥʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʜʨʫʛʠʭ ʧʦʨʦʜ ʉʳʩʝʨʪʩʢʦʡ ʩʚʠʪʳ 

(ʉʦʣʦʜʢʠʡ ʠ ʜʨ., 2009). ʊʘʣʴʢ-ʢʘʨʙʦʥʘʪʥʳʝ ʧʦʨʦʜʳ ʐʘʙʨʦʚʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʘ 40ï50% ʩʦʩʪʦʷʪ ʠʟ ʪʘʣʴʢʘ ʠ ʥʘ 50ï60% ʠʟ ʢʘʨʙʦʥʘʪʘ, ʠʤʝʶʪ 

ʩʚʝʪʣʦ-ʩʝʨʫʶ ʦʢʨʘʩʢʫ, ʩʣʘʙʦ ʨʘʩʩʣʘʥʮʦʚʘʥʳ (ɺʝʥʛʝʨʦʚʘ, ɺʝʥʛʝʨʦʚ, 2014). ɺ 

ʧʦʨʦʜʘʭ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ Mn, Cr, Cu, Mo, Co, Ni, V, Pb ʠ ʜʨ. (ʄʘʭʦʥʠʥʘ, 

2003). ʆʙʩʣʝʜʦʚʘʥʠʝ ʦʪʚʘʣʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʘ 55-60-ʣʝʪʥʝʤ ʫʯʘʩʪʢʝ 

ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʩʤʝʰʘʥʥʳʡ ʣʝʩʥʦʡ ʬʠʪʦʮʝʥʦʟ (ʃʌ3) ʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ P. 

sylvestris ʠ B. pendula. ɺʳʩʦʪʘ ʜʨʝʚʦʩʪʦʷ ʜʦʩʪʠʛʘʣʘ 8-12 ʤ. ʉʦʤʢʥʫʪʦʩʪʴ ʢʨʦʥ ï 

0,45-0,70. ɺ ʧʦʜʨʦʩʪʝ ʙʳʣʠ ʦʪʤʝʯʝʥʳ P. tremula, ʚʩʭʦʜʳ P. sylvestris ʠ Acer 

negundo L. ɺ ʧʦʜʣʝʩʢʝ ʚʩʪʨʝʯʘʣʠʩʴ Salix myrsinifolia Salisb., S. aucuparia, Ch. 

ruthenicus. ʆʇʇ ʪʨʘʚʷʥʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʦʛʦ ʷʨʫʩʘ ʠʟʤʝʥʷʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 1 ʜʦ 

50% (18,3%). ɺ ʜʘʥʥʦʤ ʩʦʦʙʱʝʩʪʚʝ ʙʳʣʠ ʥʘʡʜʝʥʳ ʰʝʩʪʴ ʚʠʜʦʚ ʩʝʤ. Ericaceae 

(ʪʨʠʙʳ Pyroleae): O. secunda (spïcop1), Ch. umbellata, Moneses uniflora (L.) A. 

Gray, P. rotundifolia (sol gr) ʠ Pyrola chlorantha Sw. (solïsp gr), Pyrola minor L. 

(sp grïcop1). ʇʦʢʨʳʪʠʝ ʤʦʭʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʦʛʦ ʷʨʫʩʘ ʜʦʩʪʠʛʘʣʦ 10%. ʏʠʩʣʦ 

ʚʠʜʦʚ ʥʘ 0,25 ʤ2 ʠʟʤʝʥʷʣʦʩʴ ʦʪ 1 ʜʦ 8 (4,2). 

ɼʚʝ ʮʝʥʦʧʦʧʫʣʷʮʠʠ (ʎʇ4 ʠ ʎʇ5) ʠʟʫʯʝʥʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 

ʨʝʢʫʣʴʪʠʚʠʨʦʚʘʥʥʦʤ ʠ ʥʝʨʝʢʫʣʴʪʠʚʠʨʦʚʘʥʥʦʤ ʫʯʘʩʪʢʘʭ ʟʦʣʦʦʪʚʘʣʘ 

ɺʝʨʭʥʝʪʘʛʠʣʴʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʘʡʦʥʥʦʡ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ (ɺʊɻʈʕʉ). 

ɿʦʣʦʦʪʚʘʣ ɺʊɻʈʕʉ ʨʘʩʧʦʣʦʞʝʥ ʚ 5 ʢʤ ʦʪ ʛ. ɺʝʨʭʥʠʡ ʊʘʛʠʣ, ʚ 70 ʢʤ ʢ ʩʝʚʝʨʦ-

ʟʘʧʘʜʫ ʦʪ ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛʘ. ʇʣʦʱʘʜʴ ʟʦʣʦʦʪʚʘʣʘ 125 ʛʘ, ʚʳʩʦʪʘ ʜʘʤʙ ʦʪ 5 ʜʦ 25 
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ʤ. ɿʦʣʘ ʩʦʜʝʨʞʠʪ ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʟʦʪʘ ʠ ʢʘʣʠʷ, ʠ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʬʦʩʬʘʪʦʚ. ʈʝʘʢʮʠʷ ʩʨʝʜʳ çʩʚʝʞʝʡè ʟʦʣʳ ʩʣʘʙʦʱʝʣʦʯʥʘʷ (pH 8,5). ʆʙʱʝʝ 

ʩʦʜʝʨʞʘʥʠʝ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʟʦʣʝ ʚʳʰʝ, ʯʝʤ ʚ ʧʦʯʚʝ. ɿʦʣʘ ʦʙʣʘʜʘʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʚʣʘʛʦʝʤʢʦʩʪʴʶ ʠ ʚʣʘʞʥʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʩʣʘʙʦʡ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ. ʈʝʘʢʮʠʷ ʩʨʝʜʳ ʩʫʙʩʪʨʘʪʘ ʥʘ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʩʣʘʙʦʢʠʩʣʘʷ (pH 5,84). 

ʏʘʩʪʴ ʟʦʣʦʦʪʚʘʣʘ ʙʳʣʘ ʨʝʢʫʣʴʪʠʚʠʨʦʚʘʥʘ ʚ 1968-1970 ʛʛ. ʥʘʥʝʩʝʥʠʝʤ 

ʛʣʠʥʠʩʪʦʛʦ ʛʨʫʥʪʘ ʧʦʣʦʩʘʤʠ ʠ ʦʩʪʘʚʣʝʥʘ ʜʣʷ ʩʘʤʦʟʘʨʘʩʪʘʥʠʷ. ʏʝʨʝʟ 50 ʣʝʪ ʥʘ 

ʨʝʢʫʣʴʪʠʚʠʨʦʚʘʥʥʦʤ ʫʯʘʩʪʢʝ ʟʦʣʦʦʪʚʘʣʘ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʣʝʩʥʦʡ ʬʠʪʦʮʝʥʦʟ 

(ʃʌ4), ʩʦʤʢʥʫʪʦʩʪʴ ʢʨʦʥ ʩʦʩʪʘʚʣʷʣʘ 0,6-0,8. ɺʳʩʦʪʘ ʜʨʝʚʦʩʪʦʷ ʜʦʩʪʠʛʘʣʘ 14-18 

ʤ. ɺ ʜʨʝʚʝʩʥʦʤ ʷʨʫʩʝ ʜʦʤʠʥʠʨʦʚʘʣʠ B. pendula, P. tremula, P. sylvestris. ɺ 

ʧʦʜʨʦʩʪʝ, ʢʨʦʤʝ ʦʩʥʦʚʥʳʭ ʢʫʣʴʪʫʨ, ʧʨʦʠʟʨʘʩʪʘʣʠ P. obovata, Pinus sibirica Du 

Tour, Larix sibirica Ledeb. ʇʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʢʫʩʪʘʨʥʠʢʦʚʦʛʦ ʷʨʫʩʘ 

ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 10 ʜʦ 15%. ɺ ʪʨʘʚʷʥʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʦʤ ʷʨʫʩʝ ʧʨʝʦʙʣʘʜʘʣʠ 

ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ: O. secunda (cop1 grïcop2), Lathyrus pratensis L., Festuca rubra 

L., Vicia cracca L. (sp gr). ʈʘʩʩʝʷʥʥʦ ʠ ʛʨʫʧʧʘʤʠ ʧʨʦʠʟʨʘʩʪʘʣʠ Platanthera bifolia 

(L.) Rich., Listera ovata (L.) R. Br. (sol grïsp), ʝʜʠʥʠʯʥʳʤʠ ʦʩʦʙʷʤʠ ʚʩʪʨʝʯʘʣʠʩʴ 

Malaxis monophyllos (L.) Sw. ʠ Epipactis helleborine (L.) Crantz. ʆʇʇ ʜʘʥʥʦʛʦ 

ʷʨʫʩʘ ʠʟʤʝʥʷʣʦʩʴ ʦʪ 10 ʜʦ 65% (33,0%). ʇʦʢʨʳʪʠʝ ʤʦʭʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʦʛʦ 

ʷʨʫʩʘ ʩʦʩʪʘʚʣʷʣʦ 5ï10%. ʏʠʩʣʦ ʚʠʜʦʚ ʥʘ 0,25 ʤ2 ʠʟʤʝʥʷʣʦʩʴ ʦʪ 2 ʜʦ 7 (5,1). 

ɺ ʣʝʩʥʦʤ ʬʠʪʦʮʝʥʦʟʝ (ʃʌ5), ʬʦʨʤʠʨʫʶʱʝʤʩʷ ʥʘ ʥʝʨʝʢʫʣʴʪʠʚʠʨʦʚʘʥʥʦʤ 

ʫʯʘʩʪʢʝ ʟʦʣʦʦʪʚʘʣʘ ɺʊɻʈʕʉ, ʩʦʤʢʥʫʪʦʩʪʴ ʢʨʦʥ ʜʨʝʚʝʩʥʳʭ ʚʠʜʦʚ ʩʦʩʪʘʚʣʷʣʘ 

0,5-0,6. ɺʳʩʦʪʘ ʜʨʝʚʦʩʪʦʷ ʜʦʩʪʠʛʘʣʘ 12-15 ʤ. ɺ ʩʦʩʪʘʚʝ ʚʝʨʭʥʝʛʦ ʧʦʣʦʛʘ 

ʧʨʝʦʙʣʘʜʘʣʠ B. pendula, P. tremula, P. sylvestris. ɺ ʧʦʜʨʦʩʪʝ ʚʩʪʨʝʯʘʣʠʩʴ ʩʝʷʥʮʳ 

ʦʩʥʦʚʥʳʭ ʢʫʣʴʪʫʨ, ʘ ʪʘʢʞʝ P. obovata ʠ ʝʜʠʥʠʯʥʦ Abies sibirica Ledeb. ɺ 

ʧʦʜʣʝʩʢʝ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ S. myrsinifolia, S. aucuparia, Ch. ruthenicus, Padus 

avium Mill ., Viburnum opulus L. ʇʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʢʫʩʪʘʨʥʠʢʦʚʦʛʦ ʷʨʫʩʘ ï 

10-30%. ɺ ʪʨʘʚʷʥʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʦʤ ʷʨʫʩʝ ʧʨʝʦʙʣʘʜʘʣʠ: T. repens, P. rotundifolia, 

O. secunda ʠ Calamagrostis epigejos (L.) Roth ʠ P. bifolia, (sp grïcop1), L. ovata (sp 

gr), Poa pratensis L., Agrostis gigantea Roth, V. cracca (sp), M. monophyllos (sol) 

(Maleva et al., 2021). ʆʇʇ ʷʨʫʩʘ ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 10 ʜʦ 65%, ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʷ 

32,7%. ʄʦʭʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʳʡ ʷʨʫʩ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʚʘʣʝʞʥʠʢʝ ʠ ʚʦʢʨʫʛ 

ʩʪʚʦʣʦʚ ʜʝʨʝʚʴʝʚ, ʧʦʢʨʳʪʠʝ ʜʘʥʥʦʛʦ ʷʨʫʩʘ ï 5-10 %. ʏʠʩʣʦ ʚʠʜʦʚ ʥʘ 0,25 ʤ2 

ʠʟʤʝʥʷʣʦʩʴ ʦʪ 2 ʜʦ 8 (4,9). 

ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ (ʎʇ6) ʨʘʩʩʤʦʪʨʝʥʘ ʮʝʥʦʧʦʧʫʣʷʮʠʷ O. secunda ʚ ʣʝʩʥʦʤ 

ʤʘʩʩʠʚʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʧ. ʀʩʪʦʢ (ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʛ. 

ɽʢʘʪʝʨʠʥʙʫʨʛʘ). ɺ ʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ ʧʨʝʦʙʣʘʜʘʶʪ ʧʦʜʟʦʣʠʩʪʳʝ ʠ ʜʝʨʥʦʚʦ-

ʧʦʜʟʦʣʠʩʪʳʝ, ʩʫʛʣʠʥʠʩʪʳʝ ʠ ʛʣʠʥʠʩʪʳʝ ʧʦʯʚʳ. ʆʩʥʦʚʥʳʤʠ ʣʝʩʘʤʠ ʷʚʣʷʶʪʩʷ 

ʩʦʩʥʦʚʳʝ, ʥʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʨʫʙʦʢ ʦʥʠ ʩʤʝʥʠʣʠʩʴ ʥʘ ʙʝʨʝʟʦʚʳʝ ʠ ʦʩʠʥʦʚʳʝ 

(ʐʘʢʠʨʦʚ, 2011; ɻʘʬʫʨʦʚ, 2008). ʅʘ ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʩʤʝʰʘʥʥʳʡ 

ʣʝʩ (ʃʌ6) ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʚ ʜʨʝʚʝʩʥʦʤ ʷʨʫʩʝ P. sylvestris, B. pendula ʠ P. 

tremula. ɺʦʟʨʘʩʪ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʜʦʩʪʠʛʘʝʪ 100 ʣʝʪ. ʉʦʤʢʥʫʪʦʩʪʴ 

ʢʨʦʥ ʩʦʩʪʘʚʠʣʘ 0,75. ɺ ʧʦʜʣʝʩʢʝ ʦʪʤʝʯʝʥʘ S. aucuparia. ʇʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 

ʢʫʩʪʘʨʥʠʢʦʚʦʛʦ ʷʨʫʩʘ ï 10-60%. ɺ ʪʨʘʚʷʥʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʦʤ ʷʨʫʩʝ ʧʨʝʦʙʣʘʜʘʣʠ 
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ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ: P. rotundifolia (cop2), Pulmonaria mollis Wulfen ex Hornem. 

(cop1), O. secunda (sp grïcop1), Rubus saxatilis L., Ch. umbellata (spïsp gr), 

Melampyrum pratense L., Veronica chamaedrys L. (sol gr), Fragaria vesca L. (sol). 

ʆʇʇ ʠʟʤʝʥʷʣʦʩʴ ʦʪ 15 ʜʦ 95% (48,5%). ʇʦʢʨʳʪʠʝ ʤʦʭʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʦʛʦ ʷʨʫʩʘ 

ʥʝʦʜʥʦʨʦʜʥʦʝ, ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 10 ʜʦ 70%. ʏʠʩʣʦ ʚʠʜʦʚ ʥʘ 0,25 ʤ2 ʩʦʩʪʘʚʣʷʣʦ ʚ 

ʩʨʝʜʥʝʤ 9,6 (ʦʪ 5 ʜʦ 14). 

ʇʨʦʚʝʜʝʥʥʦʝ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʣʝʩʥʳʝ ʬʠʪʦʮʝʥʦʟʳ, 

ʬʦʨʤʠʨʫʶʱʠʝʩʷ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʚʘʣʘʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʤʝʥʴʰʠʤʠ 

ʩʨʝʜʥʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʦʝʢʪʠʚʥʳʭ ʧʦʢʨʳʪʠʡ ʷʨʫʩʦʚ ʠ ʚʠʜʦʚʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤ ʣʝʩʥʳʤ ʬʠʪʦʮʝʥʦʟʦʤ. 

ʂʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ ʚʠʜʦʚʦʛʦ ʙʦʛʘʪʩʪʚʘ ʩ ʫʯʝʪʦʤ ʦʙʠʣʠʷ ʚʠʜʦʚ ʨʘʟʜʝʣʠʣ 

ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʥʘ ʯʝʪʳʨʝ ʢʣʘʩʪʝʨʘ ʠ ʚʳʷʚʠʣ ʠʭ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʩʚʦʡʩʪʚ 

ʵʜʘʬʦʪʦʧʘ (ʨʠʩ. 1).  

 

 
ʈʠʩ. 1. ɼʝʥʜʨʦʛʨʘʤʤʘ ʩʭʦʜʩʪʚʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʪʝʭʥʦʛʝʥʥʳʭ (ʃʌ1ï

ʃʌ5) ʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʤʝʩʪʦʦʙʠʪʘʥʠʡ (ʃʌ6) 

 

ʅʘʠʙʦʣʝʝ ʙʣʠʟʢʠ ʧʦ ʚʠʜʦʚʦʤʫ ʩʦʩʪʘʚʫ ʣʝʩʥʳʝ ʬʠʪʦʮʝʥʦʟʳ, ʬʦʨʤʠʨʫʶʱʠʝʩʷ 

ʥʘ ʟʦʣʦʦʪʚʘʣʝ ɺʊɻʈʕʉ (ʃʌ4 ʠ ʃʌ5). 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠ ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʮʝʥʦʧʦʧʫʣʷʮʠʡ O. 

secunda ʚ ʢʘʯʝʩʪʚʝ ʩʯʝʪʥʦʡ ʝʜʠʥʠʮʳ ʧʨʠʥʠʤʘʣʠ ʨʘʤʝʪ (ʦʩʦʙʴ ʚʝʛʝʪʘʪʠʚʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ) (ʇʦʣʷʥʩʢʘʷ ʠ ʜʨ., 2004). ɸʥʘʣʠʟ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʧʨʦʚʦʜʠʣʠ ʫ 30 ʛʝʥʝʨʘʪʠʚʥʳʭ ʵʣʝʤʝʥʪʘʨʥʳʭ ʧʦʙʝʛʦʚ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ 

ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ ʧʦʙʝʛʦʚ O. secunda ʠʟ ʠʟʫʯʝʥʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ 

ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ANOVA (ʫʨʦʚʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ p = 0,05). 

ʀʟʫʯʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʮʝʥʦʧʦʧʫʣʷʮʠʡ O. secunda ʧʦʢʘʟʘʣʦ, 

ʯʪʦ ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʩʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʨʘʤʝʪ (16,0 ʰʪ./0,25 ʤ2) ʥʘʙʣʶʜʘʣʘʩʴ ʥʘ 

ʥʝʨʝʢʫʣʴʪʠʚʠʨʦʚʘʥʥʦʤ ʫʯʘʩʪʢʝ ʟʦʣʦʦʪʚʘʣʘ ɺʊɻʈʕʉ, ʧʨʠ ʵʪʦʤ ʧʣʦʪʥʦʩʪʴ ʨʘʤʝʪ 

ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 1 ʜʦ 35 ʰʪ./0,25 ʤ2. ʅʘ ɻʘʣʢʠʥʩʢʦʤ ʦʪʚʘʣʝ ˉ 3 ʧʣʦʪʥʦʩʪʴ ʨʘʤʝʪ 

ʙʳʣʘ ʤʠʥʠʤʘʣʴʥʦʡ, ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʦʩʪʘʚʣʷʣʦ 6,4 ʰʪ./0,25 ʤ2, ʯʠʩʣʦ ʨʘʤʝʪ 

ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 1 ʜʦ 26 ʰʪ./0,25 ʤ2 (ʪʘʙʣ. 1). 

ɽʚʢʣʠʜʦʚʳ ʨʘʩʩʪʦʷʥʠʷ
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ɸʥʘʣʠʟ ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ O. secunda ʧʦʢʘʟʘʣ, ʯʪʦ ʚʦʟʨʘʩʪʥʳʝ ʩʧʝʢʪʨʳ 

ʚʦ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʦʜʥʦʚʝʨʰʠʥʥʳʝ (ʨʠʩ. 2). 

 

ʊʘʙʣʠʮʘ 1 

ʇʣʦʪʥʦʩʪʴ ʨʘʤʝʪ O. secunda ʚ ʮʝʥʦʧʦʧʫʣʷʮʠʷʭ (ʰʪ./0,25 ʤ2) 

ʎʇ ʍʩʨ. lim 
ɼʦʣʷ ʦʩʦʙʝʡ, % 

ʧʨʝʛʝʥʝʨʘʪʠʚʥʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ 

ʎʇ1 6,4 1ï26 97,5 2,5 

ʎʇ2 9,1 2ï35 98,6 1,4 

ʎʇ3 9,9 1ï43 88,8 10,4 

ʎʇ4 10,6 1ï49 79,5 19,7 

ʎʇ5 16,0 1ï35 77,1 22,4 

ʎʇ6 11,1 1ï37 82,8 17,2 

 

 
ʈʠʩ. 2. ɺʦʟʨʘʩʪʥʳʝ ʩʧʝʢʪʨʳ O. secunda ʥʘ ʠʟʫʯʝʥʥʳʭ ʦʙʲʝʢʪʘʭ 

 

ɺ ʮʝʥʦʧʦʧʫʣʷʮʠʷʭ ʥʘ ʦʪʚʘʣʘʭ ʐʘʙʨʦʚʩʢʦʛʦ ʪʘʣʴʢ-ʤʘʛʥʝʟʠʪʦʚʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʥʘ ʟʦʣʦʦʪʚʘʣʝ ɺʊɻʈʕʉ ʧʨʝʦʙʣʘʜʘʣʠ ʨʘʤʝʪʳ v ʚʦʟʨʘʩʪʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ; ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʤʝʩʪʦʦʙʠʪʘʥʠʠ ï im, ʥʘ ɻʘʣʢʠʥʩʢʠʭ ʦʪʚʘʣʘʭ ï j. ɺʦ 

ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʜʦʣʷ ʨʘʤʝʪ ʚ ʧʨʝʛʝʥʝʨʘʪʠʚʥʦʤ ʚʦʟʨʘʩʪʥʦʤ 

ʩʦʩʪʦ̫ ʥʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʣʘ ʜʦʣʶ ʛʝʥʝʨʘʪʠʚʥʳʭ ʨʘʤʝʪ (ʪʘʙʣ. 1). 

ʎʇ3 ʠ ʎʇ4 O. secunda ʷʚʣʷʶʪʩʷ ʥʦʨʤʘʣʴʥʳʤʠ ʧʦʣʥʦʯʣʝʥʥʳʤʠ, ʦʩʪʘʣʴʥʳʝ 

ï ʥʦʨʤʘʣʴʥʳʤʠ ʥʝʧʦʣʥʦʯʣʝʥʥʳʤʠ, ʪ. ʢ. ʚ ʠʭ ʩʪʨʫʢʪʫʨʝ ʦʪʩʫʪʩʪʚʫʶʪ ʣʠʙʦ p 

(ʎʇ5), ʣʠʙʦ ss ʨʘʤʝʪʳ (ʎʇ1, ʎʇ2, ʎʇ6). 

ɸʥʘʣʠʟ ʟʥʘʯʝʥʠʡ ʠʥʜʝʢʩʦʚ ʚʦʟʨʘʩʪʥʦʩʪʠ (æ) (ʋʨʘʥʦʚ, 1975) ʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ (ɤ) (ɾʠʚʦʪʦʚʩʢʠʡ, 2001) ʮʝʥʦʧʦʧʫʣʷʮʠʡ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʚʩʝ ʮʝʥʦʧʦʧʫʣʷʮʠʠ O. secunda ʷʚʣʷʶʪʩʷ ʤʦʣʦʜʳʤʠ (ʪʘʙʣ. 2). 

ʇʨʠ ʘʥʘʣʠʟʝ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʛʝʥʝʨʘʪʠʚʥʳʭ ʧʦʙʝʛʦʚ O. secunda 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʩʪʝʥʠʷ, ʚʳʨʦʩʰʠʝ ʚ ʣʝʩʥʳʭ ʬʠʪʦʮʝʥʦʟʘʭ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʦʪʚʘʣʘʭ, ʜʦʩʪʦʚʝʨʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʦʪ ʢʦʥʪʨʦʣʷ ʧʦ ʚʳʩʦʪʝ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ (ʪʘʙʣ. 

3). ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʎʇ4, ʧʨʦʠʟʨʘʩʪʘʶʱʘʷ ʥʘ ʨʝʢʫʣʴʪʠʚʠʨʦʚʘʥʥʦʤ 

ʫʯʘʩʪʢʝ ʟʦʣʦʦʪʚʘʣʘ. ɼʦʩʪʦʚʝʨʥʦ ʨʘʟʣʠʯʘʶʪʩ ̫ʛʝʥʝʨʘʪʠʚʥʳʝ ʧʦʙʝʛʠ O. secunda 

ʎʇ5 (ʩ ʥʝʨʝʢʫʣʴʪʠʚʠʨʦʚʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʟʦʣʦʦʪʚʘʣʘ) ʠ ʎʇ6 (ʠʟ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʤʝʩʪʦʦʙʠʪʘʥʠʷ) ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʤʫʪʦʚʦʢ, ʚʳʩʦʪʝ ʮʚʝʪʦʥʦʩʘ, ʚʝʩʘ ʧʦʙʝʛʘ ʠ 

ʧʣʦʱʘʜʠ ʣʠʩʪʘ. 
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ʊʘʙʣʠʮʘ 2 

ʀʥʜʝʢʩʳ ʮʝʥʦʧʦʧʫʣʷʮʠʡ O. secunda ʚ ʠʟʫʯʝʥʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠ̫ʭ 

ʎʇ æ* ɤ**  Jʚ*** 
ʊʠʧʳ ʥʦʨʤʘʣʴʥʳʭ ʧʦʧʫʣʷʮʠʡ (æ/ɤ) 

(ɾʠʚʦʪʦʚʩʢʠʡ, 2001) 

ʎʇ1 0,06 0,18 35,5 ʄʦʣʦʜʘʷ 

ʎʇ2 0,04 0,13 65,0 ʄʦʣʦʜʘʷ 

ʎʇ3 0,14 0,39 8,4 ʄʦʣʦʜʘʷ 

ʎʇ4 0,17 0,44 4,0 ʄʦʣʦʜʘʷ 

ʎʇ5 0,19 0,49 3,4 ʄʦʣʦʜʘʷ 

ʎʇ6 0,14 0,36 4,7 ʄʦʣʦʜʘʷ 

ʇʨʠʤʝʯʘʥʠʝ: * ï ʠʥʜʝʢʩ ʚʦʟʨʘʩʪʥʦʩʪʠ (ʋʨʘʥʦʚ, 1975); ** ï ʠʥʜʝʢʩ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ (ɾʠʚʦʪʦʚʩʢʠʡ, 2001); *** ï ʠʥʜʝʢʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ (ɾʫʢʦʚʘ, 1995). 

 

ʅʘʠʙʦʣʴʰʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʛʝʥʝʨʘʪʠʚʥʳʭ 

ʧʦʙʝʛʦʚ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʨʘʩʪʝʥʠʷ O. secunda, ʚʳʨʦʩʰʠʝ ʥʘ ʟʦʣʦʦʪʚʘʣʝ (ʎʇ4 

ʠ ʎʇ5). ʇʦʢʘʟʘʪʝʣʠ ʚʘʨʴʠʨʦʚʘʥʠʷ (Cv) ʠʟʤʝʥʷʣʠʩʴ ʦʪ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ (13%) 

ʜʦ ʚʳʩʦʢʠʭ (53%). ʇʨʦʚʝʜʝʥʥʳʡ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ 

ʜʦʩʪʦʚʝʨʥʦ ʟʥʘʯʠʤʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ O. 

secunda, ʘ ʠʤʝʥʥʦ, ʤʝʞʜʫ ʚr ʩʦʪʦʡ ʛʝʥʝʨʘʪʠʚʥʳʭ ʧʦʙʝʛʦʚ ʠ ʚʳʩʦʪʦʡ ʮʚʝʪʦʥʦʩʘ 

ʠ ʧʣʦʱʘʜʴʶ ʣʠʩʪʴʝʚ (r = 0,98; r = 0,93; p < 0,05, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

 

ʊʘʙʣʠʮʘ 3 

ʅʝʢʦʪʦʨʳʝ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʛʝʥʝʨʘʪʠʚʥʳʭ ʧʦʙʝʛʦʚ O. secunda 
ʇʦʢʘʟʘʪʝʣʠ ʎʇ Xʩʨ.Ñm lim Cv,% 

ɺʳʩʦʪʘ ʧʦʙʝʛʘ, ʩʤ 

ʎʇ1 13,05 Ñ 0,30 (b) 10,2ï16,8 13 

ʎʇ2 10,76 Ñ 0,41 (a) 6,2ï16,9 21 

ʎʇ3 11,22 Ñ 1,26 (ab) 4,7ï19,6 39 

ʎʇ4 15,63 Ñ 0,62 (c) 8,9ï21,1 22 

ʎʇ5 18,26 Ñ 0,47 (d) 13,6ï24,5 14 

ʎʇ6 15,27 Ñ 0,43 (c) 11,4ï20,3 16 

ʂʦʣʠʯʝʩʪʚʦ ʣʠʩʪʴʝʚ, ʰʪ. 

ʎʇ1 3,17 Ñ 0,22(a) 1ï6 38 

ʎʇ2 3,20 Ñ 0,24 (ab) 1ï7 41 

ʎʇ3 3,92 Ñ 0,23 (ab) 3ï5 20 

ʎʇ4 4,10 Ñ 0,26 (b) 1ï7 35 

ʎʇ5 3,60 Ñ 0,22 (ab) 1ï6 33 

ʎʇ6 3,37 Ñ 0,25 (ab) 1ï6 40 

ʂʦʣʠʯʝʩʪʚʦ ʤʫʪʦʚʦʢ, ʰʪ. 

ʎʇ1 1,53 Ñ 0,10 (a) 1ï3 37 

ʎʇ2 1,40 Ñ 0,10 (a) 1ï3 40 

ʎʇ3 1,42 Ñ 0,15 (a) 1ï2 36 

ʎʇ4 2,00 Ñ 0,12 (b) 1ï3 32 

ʎʇ5 2,00 Ñ 0,12 (b) 1ï4 32 

ʎʇ6 1,47 Ñ 0,09 (a) 1ï2 35 

ɺʳʩʦʪʘ ʮʚʝʪʦʥʦʩʘ, ʩʤ 

ʎʇ1 8,90 Ñ 0,26 (ab) 5,5ï11,8 16 

ʎʇ2 7,36 Ñ 0,35 (a) 2,7ï11,4 26 

ʎʇ3 7,19 Ñ 1,09 (a) 1,4ï13,7 53 

ʎʇ4 11,03 Ñ 0,50 (c) 3,7ï14,8 25 

ʎʇ5 12,80 Ñ 0,36 (d) 8,5ï16,4 15 

ʎʇ6 9,48 Ñ 0,28 (bc) 6,7ï12,0 16 
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ɺʝʩ ʧʦʙʝʛʘ, ʛ 

ʎʇ1 0,146 Ñ 0,007 (a) 0,080ï0,226 28 

ʎʇ2 0,147 Ñ 0,010 (a) 0,080ï0,304 38 

ʎʇ3 0,174 Ñ 0,019 (a) 0,077ï0,308 38 

ʎʇ4 0,266 Ñ 0,020 (ab) 0,110ï0,564 41 

ʎʇ5 0,271 Ñ 0,018 (b) 0,165ï0,526 36 

ʎʇ6 0,208 Ñ 0,010 (a) 0,111ï0,363 25 

ʇʣʦʱʘʜʴ ʣʠʩʪʘ, ʩʤ2 

ʎʇ1 3,08 Ñ 0,33 (ab) 1,49ï4,58 32 

ʎʇ2 2,45 Ñ 0,28 (a) 1,34ï4,05 34 

ʎʇ3 3,10 Ñ 0,23 (ab) 2,36ï4,21 21 

ʎʇ4 4,62 Ñ 0,30 (c) 3,97ï6,32 17 

ʎʇ5 6,05 Ñ 0,68 (d) 3,21ï9,58 34 

ʎʇ6 3,49 Ñ 0,33 (bc) 2,29ï4,81 25 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʉʨʝʜʥʝʤ ʋʨʘʣʝ ʮʝʥʦʧʦʧʫʣʷʮʠʠ O. secunda ʤʦʛʫʪ 

ʧʨʦʠʟʨʘʩʪʘʪʴ ʚ ʩʤʝʰʘʥʥʳʭ ʣʝʩʥʳʭ ʬʠʪʦʮʝʥʦʟʘʭ, ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʥʘ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʚʘʣʘʭ ʥʘ ʨʘʟʥʳʭ ʩʫʙʩʪʨʘʪʘʭ. ʎʝʥʦʧʦʧʫʣʷʮʠʠ O. secunda 

ʷʚʣʷʶʪʩʷ ʥʦʨʤʘʣʴʥʳʤʠ, ʤʦʣʦʜʳʤʠ. ɺʦʟʨʘʩʪʥʳʝ ʩʧʝʢʪʨʳ ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʚʦ ʚʩʝʭ 

ʠʟʫʯʝʥʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʦʜʥʦʚʝʨʰʠʥʥʳʝ, ʜʦʣʷ ʨʘʤʝʪ O. secunda ʚ 

ʧʨʝʛʝʥʝʨʘʪʠʚʥʦʤ ʚʦʟʨʘʩʪʥʦʤ ʩʦʩʪʦʷʥʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʣʘ ʜʦʣʶ 

ʛʝʥʝʨʘʪʠʚʥʳʭ ʨʘʤʝʪ. ʅʘʠʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʨʘʤʝʪ ʠ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʛʝʥʝʨʘʪʠʚʥʳʭ ʧʦʙʝʛʦʚ O. secunda ʦʪʤʝʯʝʥʳ ʥʘ 

ʥʝʨʝʢʫʣʴʪʠʚʠʨʦʚʘʥʥʦʤ ʫʯʘʩʪʢʝ ʟʦʣʦʦʪʚʘʣʘ ɺʊɻʈʕʉ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʌ ʚ ʨʘʤʢʘʭ ʚʳʧʦʣʥʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʋʨʌʋ 

FEUZ-2023-0019. 

 

ʇʈʀʄɽʏɸʅʀʗ 

ɹʘʛʜʘʩʘʨʦʚʘ ʊ. ɺ. ʆʨʪʠʣʠʷ (ʨʘʤʠʰʠʷ) ʦʜʥʦʙʦʢʘʷ // ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʬʣʦʨʘ 

ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʄ.: ʄɻʋ, 1990. ɺʳʧ. 8. ʉ. 172ï180. 

ɹʦʙʨʦʚ ʖ. ɸ. ɻʨʫʰʘʥʢʦʚʳʝ ʈʦʩʩʠʠ. ʂʠʨʦʚ: ʀʟʜ-ʚʦ ɺʷʪɻɻʋ, 2009. 137 ʩ. 

ɺʝʥʛʝʨʦʚʘ ʄ. ɺ., ɺʝʥʛʝʨʦʚ ɸ. ʉ. ʋʯʝʙʥʘʷ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʧʨʘʢʪʠʢʘ: ʫʯʝʙ.-ʤʝʪʦʜ. 

ʧʦʩʦʙʠʝ. ɽʢʘʪʝʨʠʥʙʫʨʛ: ʀʟʜ-ʚʦ ʋʨʘʣ. ʫʥ-ʪʘ, 2014. 84 ʩ. 

ɺʦʩʪʦʯʥʦ-ʝʚʨʦʧʝʡʩʢʠʝ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʝ ʣʝʩʘ / ʦʪʚ. ʨʝʜ. ʆ. ɺ. ʉʤʠʨʥʦʚʘ. ʄ.: 

ʅʘʫʢʘ, 1994. 364 ʩ. 

ɻʘʬʫʨʦʚ ʌ. ɻ. ʇʦʯʚʳ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ɽʢʘʪʝʨʠʥʙʫʨʛ: ʀʟʜ-ʚʦ ʋʨʘʣ. ʫʥ-

ʪʘ, 2008. 396 ʩ. 

ɻʣʘʟʳʨʠʥʘ ʄ. ɸ., ɹʘʨʢʦʚʘ ʅ. ʖ., ʃʫʢʠʥʘ ʅ. ɺ., ʌʠʣʠʤʦʥʦʚʘ ɽ. ʀ. Moneses 

uniflora (L.) A. Gray ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʚʘʣʘʭ ʉʨʝʜʥʝʛʦ ʋʨʘʣʘ // ʇʨʦʙʣʝʤʳ 

ʙʦʪʘʥʠʢʠ ʖʞʥʦʡ ʉʠʙʠʨʠ ʠ ʄʦʥʛʦʣʠʠ. 2021. ʊ. 20. ˉ 1. ʉ. 102ï107. 

ɾʠʚʦʪʦʚʩʢʠʡ ʃ. ɸ. ʆʥʪʦʛʝʥʝʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʵʬʬʝʢʪʠʚʥʘʷ ʧʣʦʪʥʦʩʪʴ ʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʧʫʣʷʮʠʡ // ʕʢʦʣʦʛʠʷ. 2001. ˉ 1. ʉ. 3ï7. 

ɾʠʛʘʣʴʩʢʠʡ ʆ. ɸ. ʆʮʝʥʢʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ 

ʋʨʘʣʘ // ɺʝʩʪʥʠʢ ʋʜʤʫʨʜʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɹʠʦʣʦʛʠʷ. ʅʘʫʢʠ ʦ ɿʝʤʣʝ. 2011. ɺʳʧ. 

3. ʉ. 13ï22. 

ɾʫʢʦʚʘ ʃ. ɸ. ʇʦʧʫʣʷʮʠʦʥʥʘʷ ʞʠʟʥʴ ʣʫʛʦʚʳʭ ʨʘʩʪʝʥʠʡ. ʁʦʰʢʘʨ-ʆʣʘ: ʈʀʀʂ 

çʃʘʥʘʨè, 1995. 224 ʩ. 



_________________________________ 

119 

ʄʘʣʳʰʝʚʘ ɺ. ʌ., ʄʘʣʳʰʝʚʘ ɽ. ʌ., ɺʦʨʦʥʠʥʘ ɽ. ʖ., ʌʝʜʦʩʝʝʚʘ ɸ. ɻ., ɹʠʙʠʢʦʚ 

ʅ. ʄ., ʂʠʩʝʣʝʚʘ ɼ. ʉ., ʊʠʫʥʦʚ ɸ. ɺ., ʂʦʚʘʣʝʥʢʦ ɸ. ɽ. ʄʠʢʦʨʠʟʘ ʛʨʫʰʘʥʢʦʚʳʭ (Pyrola 

rotundifolia, P. media ʠ Orthilia secunda): ʩʦʩʪʘʚ ʛʨʠʙʥʳʭ ʩʠʤʙʠʦʥʪʦʚ ʠ 

ʪʨʦʬʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʨʘʩʪʝʥʠʡ // ʄʠʢʦʣʦʛʠʷ ʠ ʬʠʪʦʧʘʪʦʣʦʛʠʷ. 2017. ʊ. 51. ɺʳʧ. 6. 

ʉ. 350ï364. 

ʄʘʭʦʥʠʥʘ ɻ. ʀ. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʪʝʭʥʦʛʝʥʥʳʭ 

ʵʢʦʩʠʩʪʝʤʘʭ ʋʨʘʣʘ. ɽʢʘʪʝʨʠʥʙʫʨʛ: ʀʟʜ-ʚʦ ʋʨʘʣ. ʫʥ-ʪʘ, 2003. 356 ʩ. 

ʇʦʣʷʥʩʢʘʷ ʊ. ɸ., ɿʫʝʚʘ ʅ. ɺ., ɺʝʜʝʨʥʠʢʦʚʘ ʆ. ʇ. ʆʥʪʦʛʝʥʝʟ ʦʨʪʠʣʠʠ ʦʜʥʦʙʦʢʦʡ 

(Orthilia secunda (L.) House) // ʆʥʪʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʪʣʘʩ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ. 

ʁʦʰʢʘʨ-ʆʣʘ: ʄʘʨɻʋ, 2004. ʊ 4. ʉ. 174ï185. 

ʉʦʣʦʜʢʠʡ ʅ. ʌ., ʐʘʤʨʠʢʦʚ ɸ. ʉ., ʇʦʛʨʝʙʝʥʢʦʚ ɺ. ʄ. ʄʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʘʷ 

ʙʘʟʘ ʋʨʘʣʘ ʜʣʷ ʢʝʨʘʤʠʯʝʩʢʦʡ, ʦʛʥʝʫʧʦʨʥʦʡ ʠ ʩʪʝʢʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ: 

cʧʨʘʚʦʯʥʦʝ ʧʦʩʦʙʠʝ / ʇʦʜ ʨʝʜ. ʧʨʦʬ. ɻ. ʅ. ʄʘʩʣʝʥʥʠʢʦʚʦʡ. ʊʦʤʩʢ: ʀʟʜ-ʚʦ ʊʇʋ, 

2009. 332 ʩ. 

ʊʘʨʰʠʩ ʃ. ɻ. ʆʙ ʠʟʤʝʥʯʠʚʦʩʪʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ 

ʫ ʚʠʜʦʚ ʧʦʜʩʝʤʝʡʩʪʚʘ Pyroloideae (Ericaceae) ʥʘ ʋʨʘʣʝ // ɹʦʪʘʥʠʯʝʩʢʠʡ ʞʫʨʥʘʣ. 

2005. ˉ 8. ʉ. 1197ï1208. 

ʋʨʘʥʦʚ ɸ. ɸ. ɺʦʟʨʘʩʪʥʦʡ ʩʧʝʢʪʨ ʬʠʪʦʮʝʥʦʧʦʧʫʣʷʮʠʡ ʢʘʢ ʬʫʥʢʮʠʷ ʚʨʝʤʝʥʠ ʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʚʦʣʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ // ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ. 1975. ˉ 2. ʉ. 7ï34. 

ʐʘʢʠʨʦʚ ɸ. ɺ. ʌʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʋʨʘʣʘ. ɽʢʘʪʝʨʠʥʙʫʨʛ: 

ʋʨʆ ʈɸʅ, 2011. 617 ʩ. 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʠ ʦʧʳʪ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʥʘʨʫʰʝʥʥʳʭ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʟʝʤʝʣʴ / ʊ. ʉ. ʏʠʙʨʠʢ, ʅ. ɺ. ʃʫʢʠʥʘ, ɽ. ʀ. ʌʠʣʠʤʦʥʦʚʘ, ʄ. ɸ. 

ɻʣʘʟʳʨʠʥʘ. ɽʢʘʪʝʨʠʥʙʫʨʛ: ʀʟʜ-ʚʦ ʋʨʘʣ, ʫʥ-ʪʘ, 2011. 268 ʩ. 

Maleva M., Borisova G., Chukina N., Sinenko O., Filimonova E., Lukina N., 

Glazyrina M. Adaptive morphophysiological Features of Neottia ovata (Orchidaceae) 

Contributing to its Natural Colonization on fly ash Deposits // Horticulturae. 2021. Vol. 

7(5). P. 109. 

 

 

 

ʋɼʂ 504.064.2: 574.2 

 

ɻʦʨʙʫʥʦʚʘ ɺ. ɼ., ʄʝʥʴʰʠʢʦʚ ʉ. ʃ. 

ɹʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ ʋʨʆ ʈɸʅ 

ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ, ʈʦʩʩʠʷ 

 

ʍʀʄʀʏɽʉʂʀʁ ʉʆʉʊɸɺ ʃʀʉʊʔɽɺ ɹɽʈɽɿʓ ʀ ɾʀɿʅɽʅʅʆɽ 

ʉʆʉʊʆʗʅʀɽ ɹɽʈɽɿʆɺʓʍ ɼʈɽɺʆʉʊʆɽɺ ɺ ɻʈɸɼʀɽʅʊɽ 

ɸʕʈʆʊɽʍʅʆɻɽʅʅʓʍ ɺʓɹʈʆʉʆɺ ʆɸʆ çʂɸʈɸɹɸʐʄɽɼʔè 

 

ɹʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʪʷʞʝʣʳʭ 

ʤʝʪʘʣʣʦʚ ʚ ʣʠʩʪʴʷʭ ʙʝʨʝʟʳ ʧʦʚʠʩʣʦʡ (Betula pendula Roth) ʦʪ ʞʠʟʥʝʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʜʨʝʚʦʩʪʦʷ ʚ ʛʨʘʜʠʝʥʪʝ ʘʵʨʦʪʝʭʥʦʛʝʥʥʳʭ ʚʳʙʨʦʩʦʚ çʂʘʨʘʙʘʰʩʢʦʛʦ 
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ʤʝʜʝʧʣʘʚʠʣʴʥʦʛʦ ʢʦʤʙʠʥʘʪʘè (ɸʆ çʂʘʨʘʙʘʰʤʝʜʴè). ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ 

ʧʦʢʘʟʘʣ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʩʝʨʳ ʠ ʩʥʠʞʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʜʨʝʚʦʩʪʦʷʭ, ʥʘʠʙʦʣʝʝ ʥʘʨʫʰʝʥʥʳʭ ʚʳʙʨʦʩʘʤʠ 

ʢʦʤʙʠʥʘʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʢʨʦʵʣʝʤʝʥʪʳ, ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʙʝʨʝʟʘ ʧʦʚʠʩʣʘʷ, 

ʪʝʭʥʦʛʝʥʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ. 

 

Gorbunova V. D., Menshikov S. L. 

Botanical Garden of the Ural Branch of the Russian Academy of Sciences, 

Yekaterinburg, Russia 

 

THE CHEMICAL COMPOSITION OF BIRCH LEAVES AND THE VITAL 

CONDITION OF BIRCH STANDS IN THE GRADIENT  OF 

AEROTECHNOGENIC EMI SSIONS OF JSC KARABASHMED 

 

The dependence of the content of macronutrients and heavy metals in the leaves 

of the silver birch (Betula pendula Roth) on the vital state of the stand in the gradient 

of aerotechnogenic emissions of the Karabash Copper Smelter (JSC Karabashmed) 

was established. The correlation analysis showed an increase in the content of heavy 

metals and sulfur and a decrease in the content of macronutrients in the stands most 

disturbed by the plant's emissions. 

Key words: macronutrients, trace elements, hanging birch, man-made pollution. 

 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʞʠʟʥʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʨʝʚʦʩʪʦʝʚ ʙʝʨʝʟʳ 

ʧʦʚʠʩʣʦʡ ʠ ʩʦʜʝʨʞʘʥʠʷ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʣʠʩʪʴʷʭ ʙʝʨʝʟʳ 

ʧʦʚʠʩʣʦʡ (Betula pendula Roth) ʚ ʛʨʘʜʠʝʥʪʝ ʘʵʨʦʪʝʭʥʦʛʝʥʥʳʭ ʚʳʙʨʦʩʦʚ ɸʆ 

çʂʘʨʘʙʘʰʤʝʜʴè (ʏʝʣʷʙʠʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ). 

ɹʳʣʠ ʚʳʙʨʘʥʳ ʧʷʪʴ ʪʝʩʪʦʚʳʭ ʫʯʘʩʪʢʦʚ ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʟʘʛʨʷʟʥʝʥʠʷ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ ʦʪ 1,5 ʢʤ ʜʦ 24 ʢʤ ʦʪ ɸʆ çʂʘʨʘʙʘʰʤʝʜè. ʆʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ 

ʙʝʨʝʟʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʧʨʦʚʦʜʠʣʘʩʴ ʤʝʪʦʜʦʤ ʙʠʦʠʥʜʠʢʘʮʠʠ, ʠʩʧʦʣʴʟʫʷ 

ʧʦʢʘʟʘʪʝʣʠ ʜʝʬʦʣʠʘʮʠʠ (ʧʦʪʝʨʷ ʭʚʦʠ ʠ ʣʠʩʪʚʳ) ʠ ʜʝʭʨʦʤʘʮʠʠ (ʠʟʤʝʥʝʥʠʝ 

ʦʢʨʘʩʢʠ) ʢʨʦʥ ʜʝʨʝʚʴʝʚ ʚ ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʦʚ (ʄʝʪʦʜʠʢʘ ʦʨʛʘʥʠʟʘʮʠʠ ʠ 

ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪé, 1995). ʂʘʪʝʛʦʨʠʷ ʦʩʣʘʙʣʝʥʥʦʩʪʠ (ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ) 

ʥʘʩʘʞʜʝʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʟʥʘʯʝʥʠʷ ʩʨʝʜʥʝʡ ʢʘʪʝʛʦʨʠʠ ʩʦʩʪʦʷʥʠʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ɺ. ɸ. ɸʣʝʢʩʝʝʚʘ (ɸʣʝʢʩʝʝʚ, 1989). ɹʝʨʝʟʦʚʳʝ 

ʣʝʩʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʙʣʠʞʝ ʢ ʠʩʪʦʯʥʠʢʫ ʟʘʛʨʷʟʥʝʥʠʷ (ʉ-1,5), ʠʤʝʶʪ 

ʥʘʠʙʦʣʴʰʫʶ ʩʪʝʧʝʥʴ ʧʦʚʨʝʞʜʝʥʠʷ. ʋʨʦʚʝʥʴ ʜʝʬʦʣʠʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 59,5%, 

ʜʝʭʨʦʤʘʮʠʠ ï 52%, ʘ ʠʥʜʝʢʩ ʧʦʚʨʝʞʜʝʥʠʷ ï 3,3, ʯʪʦ ʚ 1,5 ʠ 2 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʚ 

ʙʦʣʝʝ ʦʪʜʘʣʝʥʥʳʭ ʨʘʡʦʥʘʭ ʪʝʩʪʠʨʦʚʘʥʠʷ. 

ʉʦʜʝʨʞʘʥʠʝ ʩʝʨʳ ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 35% (ʨ < 0,05) ʥʘ ɺʇ, ʙʣʠʞʘʡʰʝʤ ʢ 

ʠʩʪʦʯʥʠʢʫ ʟʘʛʨʷʟʥʝʥʠʷ. ʅʘ ʩʝʨʴʝʟʥʦʝ ʧʦʚʨʝʞʜʝʥʠʝ ʣʠʩʪʴʝʚ ʙʝʨʝʟʳ ʜʠʦʢʩʠʜʦʤ 

ʩʝʨʳ ʚ ʟʦʥʝ ʧʦʨʘʞʝʥʠʷ ʫʢʘʟʳʚʘʣʘ ʧʦʚʳʰʝʥʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʝʨʳ ʚ ʣʠʩʪʴʷʭ, ʘ 

ʪʘʢʞʝ ʫʭʫʜʰʝʥʠʝ ʞʠʟʥʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʨʝʚʦʩʪʦʷ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ 

ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 22 ʜʦ 24 ʤʛ/ʛ, 
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ʢʘʣʠʷ ʦʪ 9 ʜʦ 15 ʤʛ/ʛ, ʬʦʩʬʦʨʘ ʦʪ 6,5 ʜʦ 7 ʤʛ/ʛ, ʢʘʣʴʮʠʷ ʦʪ 5,5 ʜʦ 8 ʤʛ/ʛ, ʤʘʛʥʠʷ 

ʦʪ 3,6 ʜʦ 6,4 ʤʛ/ʛ, ʩʝʨʳ ʦʪ 1,7 ʜʦ 2,7 ʤʛ/ʛ, ʥʘʪʨʠʷ ʦʪ 1,8 ʜʦ 2,5 ʤʛ/ʛ (ʨʠʩ. 1ɸ). 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʩʦʜʝʨʞʘʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʣʠʩʪʴʷʭ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʘʜʤʠʷ, ʩʚʠʥʮʘ ʠ ʮʠʥʢʘ, ʤʝʜʠ ʠ ʭʨʦʤʘ ʚ ʣʠʩʪʴʷʭ ʙʝʨʝʟʳ ʚ ʨʘʡʦʥʝ, 

ʙʣʠʞʘʡʰʝʤ ʢ ʠʩʪʦʯʥʠʢʫ ʟʘʛʨʷʟʥʝʥʠʷ, ʫʚʝʣʠʯʠʣʠʩʴ (ʨʠʩ. 1B, 1C, 1D). 

 

ʈʠʩ. 1. ʉʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ, 

ʬʦʩʬʦʨʘ, ʢʘʣʠʷ, ʥʘʪʨʠʷ, ʢʘʣʴʮʠʷ, ʤʘʛʥʠʷ, ʩʝʨʳ (ɸ), ʢʘʜʤʠʷ, ʢʦʙʘʣʴʪʘ, ʭʨʦʤʘ (B), 

ʞʝʣʝʟʘ, ʤʘʨʛʘʥʮʘ, ʮʠʥʢʘ (ʉ), ʤʝʜʠ, ʥʠʢʝʣʷ, ʩʚʠʥʮʘ (D) ʚ ʣʠʩʪʴʷʭ B. pendula ʥʘ 

ʨʘʟʣʠʯʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ɸʆ çʂʘʨʘʙʘʰʤʝʜʴè 

 

ʉʦʜʝʨʞʘʥʠʝ ʢʘʜʤʠʷ ʥʘ ʇʇ ʉ-1,5, ʙʣʠʞʘʡʰʝʝ ʢ ɸʆ çʂʘʨʘʙʘʰʤʝʜʴè, 

ʩʦʩʪʘʚʣʷʝʪ 2,3 Ñ 0,5 ʤʛ/ʢʛ ʠ ʧʨʝʚʳʰʘʝʪ ʚ 11,6 ʨʘʟ ʢʦʥʪʨʦʣʴʥʳʝ ʇʇ. ʅʘ 

ʨʘʩʩʪʦʷʥʠʠ ʦʪ 15 ʜʦ 24 ʢʤ ʩʦʜʝʨʞʘʥʠʝ ʮʠʥʢʘ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʠʟʤʝʥʷʝʪʩʷ ʤʝʞʜʫ 

ʪʦʯʢʘʤʠ, ʠ ʚʘʨʴʠʨʫʝʪ ʦʪ 240 ʜʦ 322 ʤʛ/ʢʛ. ʉʦʜʝʨʞʘʥʠʝ ʩʚʠʥʮʘ ʥʘ ʙʦʣʝʝ 

ʫʜʘʣʝʥʥʳʭ ʇʇ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʠ ʚʘʨʴʠʨʫʝʪ ʦʪ 1,48 Ñ 0,33 ʤʛ/ʢʛ ʜʦ 2,99 

Ñ 0,32 ʤʛ/ʢʛ, ʥʘ ʇʇ ʉɺ-5 ʜʦʩʪʠʛʘʝʪ ʟʥʘʯʝʥʠʡ 5,9 Ñ 0,4 ʤʛ/ʢʛ, ʠ ʥʘ ʉ-1,5 
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ʧʨʝʚʳʰʘʝʪ ʚ 8 ʨʘʟ ʢʦʥʪʨʦʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʠ ʩʦʩʪʘʚʣʷʝʪ 11,96 Ñ 1,33 ʤʛ/ʢʛ. 

ʉʦʜʝʨʞʘʥʠʝ ʤʝʜʠ ʚ ʣʠʩʪʴʷʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ ʢ ɸʆ 

çʂʘʨʘʙʘʰʤʝʜʴè ʠ ʥʘ ʇʇ ʉ-1,5 ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ 15,87 Ñ 0,59 

ʤʛ/ʤʛ, ʯʪʦ ʧʨʝʚʳʰʘʝʪ ʚ 2,5 ʨʘʟʘ ʢʦʥʪʨʦʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ. 

ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ ʫʚʝʣʠʯʝʥʠʝ ʜʝʬʦʣʠʘʮʠʠ ʠ ʫʭʫʜʰʝʥʠʷ 

ʞʠʟʥʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʨʝʚʦʩʪʦʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʝʨʳ, ʢʘʜʤʠʷ, 

ʩʚʠʥʮʘ, ʤʝʜʠ ʠ ʮʠʥʢʘ (ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʙʦʣʝʝ 0,4-0,6) ʠ ʩʥʠʞʝʥʠʝʤ 

ʘʟʦʪʘ, ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ ʚ ʣʠʩʪʴʷʭ. 
 

ʇʈʀʄɽʏɸʅʀʗ 

ɸʣʝʢʩʝʝʚ ɺ. ɸ. ɼʠʘʛʥʦʩʪʠʢʘ ʞʠʟʥʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʝʨʝʚʴʝʚ ʠ ʜʨʝʚʦʩʪʦʝʚ // 

ʃʝʩʦʚʝʜʝʥʠʝ. 1989. ˉ 4. ʉ. 51ï57. 

ʄʝʪʦʜʠʢʘ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʧʦ ʥʘʙʣʶʜʝʥʠʶ ʟʘ ʣʝʩʘʤʠ ʚ 

ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ ʀʂʇ-ʃʝʩʘ (ʤʝʪʦʜʠʢʘ ɽʂʆ 

ʆʆʅ). ʄʦʩʢʚʘ, 1995. 42 ʩ. 
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ɻʦʨʜʠʝʥʢʦ ʊ. ɸ.1,4, ʉʫʭʦʜʦʣʴʩʢʘʷ ʈ. ɸ.2, ɺʘʚʠʣʦʚ ɼ. ʅ.3, ɹʘʢʠʥ ʆ. ɺ.3 
1ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʵʢʦʣʦʛʠʠ ʠ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ ɸʅ ʈʊ 

ʛ. ʂʘʟʘʥʴ, ʈʦʩʩʠʷ 
2ʂʘʟʘʥʩʢʠʡ (ʇʨʠʚʦʣʞʩʢʠʡ) ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ, ʂʘʟʘʥʴ, ʈʦʩʩʠʷ 
3ɺʦʣʞʩʢʦ-ʂʘʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥrʡ ʧʨʠʨʦʜʥʳʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ 

ɿʝʣʝʥʦʜʦʣʴʩʢʠʡ ʨʘʡʦʥ, ʧʦʩ. ʉʘʜʦʚʳʡ, ʈʦʩʩʠʷ 
4 ʂʘʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʂʘʟʘʥʴ, ʈʦʩʩʠʷ 

 

ʆʉʆɹɽʅʅʆʉʊʀ ʉɽɿʆʅʅʆʁ ɼʀʅɸʄʀʂʀ ʏʀʉʃɽʅʅʆʉʊʀ 

ɼʆɾɼɽɺʓʍ ʏɽʈɺɽʁ (OLIGOCHAETA , LUMRICIDAE ) ɺ ɺʆʃɾʉʂʆ-

ʂɸʄʉʂʆʄ ɿɸʇʆɺɽɼʅʀʂɽ 

 

ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ ï ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ 

ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʵʢʦʣʦʛʠʠ. ʈʝʘʢʮʠʷ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʥʘ ʜʠʥʘʤʠʢʫ ʪʝʤʧʝʨʘʪʫʨʳ 

ʤʘʣʦ ʠʟʫʯʝʥʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʜʚʫʭ ʫʯʘʩʪʢʘʭ ʟʘʧʦʚʝʜʥʠʢʘ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʦʜʪʘʝʞʥʦʡ ʠ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦʡ ʧʦʜʟʦʥʝ, ʚ ʨʘʟʣʠʯʥʳʭ 

ʙʠʦʪʦʧʘʭ ʩ ʤʘʷ ʧʦ ʩʝʥʪʷʙʨʴ ʦʪ ʦʜʥʦʛʦ ʜʦ ʪʨʝʭ ʣʝʪ ʩ 2014-2022 ʛʛ. ʋʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʥʘ ʩʝʟʦʥʥʫʶ ʜʠʥʘʤʠʢʫ ʯʠʩʣʝʥʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʯʝʨʚʝʡ ʚʣʠʷʝʪ ʢʘʢ 

ʧʦʛʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʪʘʢ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʤʝʩʪʦʦʙʠʪʘʥʠʷ 

(ʣʦʢʘʣʠʪʝʪ). ɽʜʠʥʦʡ ʪʝʥʜʝʥʮʠʠ ʚ ʬʣʫʢʪʫʘʮʠʠ ʣʶʤʙʨʠʮʠʜ ʥʝ ʚʳʷʚʣʝʥʦ, ʪʦʣʴʢʦ 

ʥʝʢʦʪʦʨʘʷ ʩʠʥʭʨʦʥʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʥʘʙʣʶʜʘʣʘʩʴ ʫ ʧʘʰʝʥʥʦʛʦ ʯʝʨʚʷ ʚ 

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʙʠʦʪʦʧʘʭ ʈʘʠʬʩʢʦʛʦ ʫʯʘʩʪʢʘ ʟʘʧʦʚʝʜʥʠʢʘ.  
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PECULIARITIES OF SEASONAL DYNAMICS IN EARTHWORMS 

(OLIGOCHAETA, LUMRICIDAE) ABUNDANCE IN THE VOLGA -KAMA 

RESERVE 

 

Population dynamics is one of the main problems of population ecology. The 

response of earthworms to temperature dynamics is poorly studied. Studies were 

conducted at two sites of the Reserve, located in the sub-taiga and broad-leaved 

subzone, in different biotopes from May to September from one to three years from 

2014-2022. Seasonal dynamics of the number of worm species was influenced by 

weather-climatic parameters and habitat features (locality) as well. No single trend in 

fluctuations of lumbricidae was found, only some synchronisation of changes was 

observed in the arable worm in broad-leaved biotopes of the Raifa section of the 

Reserve. 

Key words: seasonal dynamics of earthworm species, reserve, temperature and 

precipitation, locality. 

 

ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ ï ʪʨʘʜʠʮʠʦʥʥʘʷ ʧʨʦʙʣʝʤʘ 

ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʵʢʦʣʦʛʠʠ. ʇʦ ʤʥʝʥʠʶ ʤʥʦʛʠʭ ʘʚʪʦʨʦʚ ʢʦʣʝʙʘʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʠʟʤʝʥʝʥʠʷʤʠ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʦʜʥʘʢʦ 

ʟʘʨʦʞʜʘʶʪʩʷ ʠ ʠʜʝʠ ʩʘʤʦʨʝʛʫʣʷʮʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ (ɽʨʜʘʢʦʚ, 2021, 

2023). ʉʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʨʝʛʫʣʠʨʫʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʘʜʘʧʪʘʮʠʷʤʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ, ʩʦʧʨʷʞʝʥʥʳʤʠ ʩ ʩʝʟʦʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ 

ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ (ʆʜʫʤ, 1986). ɸʢʪʠʚʥʦʩʪʴ ʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ 

ʢʘʢ ʧʦʡʢʠʣʦʪʝʨʤʥʳʭ ʞʠʚʦʪʥʳʭ ʟʘʚʠʩʠʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɼʦʞʜʝʚʳʝ ʯʝʨʚʠ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʢʘʯʝʩʪʚʝ ʙʠʦʠʥʞʝʥʝʨʦʚ ʧʦʯʚʳ 

(Ligrone et al., 2024). ʀʭ ʘʢʪʠʚʥʦʩʪʴ ʠ ʦʙʠʣʠʝ ʟʘʚʠʩʠʪ ʦʪ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ, ʝʝ 

ʢʠʩʣʦʪʥʦʩʪʠ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ. ʊʝʤʧʝʨʘʪʫʨʥʳʝ ʢʦʣʝʙʘʥʠʷ ʷʚʣʷʶʪʩʷ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʧʦʯʚʝʥʥʦʡ ʩʨʝʜʳ ʚ ʫʤʝʨʝʥʥʦʤ ʧʦʷʩʝ ʠ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʙʳʩʪʨʫʶ (ʩʫʪʦʯʥʫʶ) ʠ ʤʝʜʣʝʥʥʫʶ (ʩʝʟʦʥʥʫʶ) ʜʠʥʘʤʠʢʫ 

(Uvarov et al., 2011). ʆʜʥʘʢʦ ʨʝʘʢʮʠʷ çʠʥʞʝʥʝʨʦʚè ʧʦʯʚʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʪʘʢʠʭ 

ʢʘʢ ʜʦʞʜʝʚʳʝ ʯʝʨʚʠ, ʥʘ ʛʦʜʦʚʫʶ ʜʠʥʘʤʠʢʫ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʘʢʪʠʯʝʩʢʠ 
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ʥʝʠʟʚʝʩʪʥʘ. ɺ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʥʝʥʠʷ ʦ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʝ 

ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʯʚʝʥʥʳʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʠ ʬʘʢʪʦʨʘʭ ʠʭ ʦʧʨʝʜʝʣʷʶʱʠʭ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʄʦʥʨʦʷ ʩ ʩʦʘʚʪʦʨʘʤʠ (Monroy et al., 2006) ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʩʝʟʦʥʥʦʩʪʴ ʦʢʘʟʳʚʘʣʘ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʣʦʪʥʦʩʪʴ, ʙʠʦʤʘʩʩʫ ʠ 

ʨʝʧʨʦʜʫʢʪʠʚʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ E. fetida, ʤʘʢʩʠʤʘʣʴʥʘʷ ʝʝ ʧʣʦʪʥʦʩʪʴ, 

ʙʨʘʯʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠ ʨʘʟʤʝʨ ʢʦʢʦʥʦʚ ʜʦʩʪʠʛʘʣʠʩʴ ʚʝʩʥʦʡ, ʥʦ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ 

ʢʦʣʠʯʝʩʪʚʦ ʢʦʢʦʥʦʚ ʥʘ ʦʜʥʦʛʦ ʟʨʝʣʦʛʦ ʜʦʞʜʝʚʦʛʦ ʯʝʨʚʷ ʥʝ ʤʝʥʷʣʦʩʴ. ɼʨʫʛʠʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʩʦʩʪʘʚʘ ʠ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʝʥʥʳʭ 

ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʢʦʨʝʥʥʦʡ ʪʝʨʨʘʩʳ ʀʨʪʳʰʘ ʚʳʷʚʠʣʠ, ʯʪʦ 

ʩʝʟʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʤʘʩʩʳ ʭʘʨʘʢʪʝʨʥʳ ʧʦʯʪʠ ʜʣʷ ʚʩʝʭ ʛʨʫʧʧ 

ʤʝʟʦʬʘʫʥʳ, ʦʩʦʙʝʥʥʦ ʦʥʠ ʚʳʨʘʞʝʥʳ ʫ Oligochaeta, Aranei, Coleoptera ʠ Diptera, 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʝʩʧʦʟʚʦʥʦʯʥʳʝ ʜʦʩʪʠʛʘʶʪ ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ, ʚ 

ʵʪʦ ʚʨʝʤʷ ʚ ʧʦʯʚʝ ʧʦʣʥʦʩʪʴʶ ʬʦʨʤʠʨʫʝʪʩʷ ʫʭʦʜʷʱʠʡ ʥʘ ʟʠʤʦʚʢʫ ʩʦʩʪʘʚ 

(ʉʝʨʛʝʝʚʘ, 2015). ɹʦʣʴʰʦʝ, ʝʩʣʠ ʥʝ ʨʝʰʘʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʩʪʘʚ ʠ ʩʝʟʦʥʥʳʝ 

ʢʦʣʝʙʘʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʤʝʟʦʬʘʫʥʳ ʦʢʘʟʳʚʘʶʪ ʚʥʫʪʨʠʙʠʦʪʦʧʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ: 

ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ (ʤʦʱʥʦʩʪʴ ʧʦʜʩʪʠʣʢʠ, ʩʦʤʢʥʫʪʦʩʪʴ ʢʨʦʥ, 

ʬʣʦʨʠʩʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ) ʠ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ʧʦʯʚʳ, ʥʘʠʙʦʣʝʝ 

ʜʠʥʘʤʠʯʥʳʡ ʚ ʦʪʢʨʳʪʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ. ʉʭʦʜʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ ʠ 

ʊʠʭʦʤʠʨʦʚʦʡ ʩ ʩʦʘʚʪʦʨʘʤʠ (2015) ʚ ʇʨʠʦʢʩʢʦ-ʊʝʨʨʘʩʥʦʤ ʙʠʦʩʬʝʨʥʦʤ 

ʟʘʧʦʚʝʜʥʠʢʝ, ʦʙʠʣʠʝ, ʙʠʦʤʘʩʩʘ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢ ʦʩʝʥʠ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ 

ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ. ɹʳʣʦ ʚʳʜʚʠʥʫʪʦ ʪʨʠ ʧʨʝʜʧʦʣʦʞʝʥʠʷ: 1) ʫ 

ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʥʝʪ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ, 

ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʚʠʜʘ, ʢʘʢ ʥʘʧʨʠʤʝʨ ʫ ʞʫʢʦʚ ʞʫʞʝʣʠʮ, 

ʢʘʞʜʳʡ ʚʠʜ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʪʠʧ ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʚ ʦʧʨʝʜʝʣʝʥʥʦʝ 

ʚʨʝʤʷ; 2) ʩʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʟʘʚʠʩʠʪ ʦʪ ʧʦʛʦʜʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ (ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʦʩʘʜʢʦʚ); 3) ʩʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ ʟʘʚʠʩʠʪ 

ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʥʢʨʝʪʥʦʛʦ ʙʠʦʪʦʧʘ (ʣʦʢʘʣʠʪʝʪʘ). 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʜʚʫʭ ʫʯʘʩʪʢʘʭ ʉʘʨʘʣʠʥʩʢʦʤ ʠ ʈʘʠʬʩʢʦʤ 

ɺʦʣʞʩʢʦ-ʂʘʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʙʠʦʩʬʝʨʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ 

(ɺʂɻʇɹɿ) ʚ ʧʝʨʠʦʜ ʩ 2014 ʧʦ 2022 ʛʛ. ʜʚʘʞʜʳ ʚ ʛʦʜ ʚʝʩʥʦʡ (ʢʦʥʝʮ ʤʘʷ ʥʘʯʘʣʦ 

ʠʶʥʷ) ʠ ʦʩʝʥʴʶ (ʢʦʥʝʮ ʘʚʛʫʩʪʘ ʥʘʯʘʣʦ ʩʝʥʪʷʙʨʷ). ʉʘʨʘʣʠʥʩʢʠʡ ʫʯʘʩʪʦʢ 

ʟʘʧʦʚʝʜʥʠʢʘ ʨʘʩʧʦʣʦʞʝʥ ʚ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦʡ ʣʘʥʜʰʘʬʪʥʦʡ ʧʦʜʟʦʥʝ, ʈʘʠʬʩʢʠʡ 

ʫʯʘʩʪʦʢ ʚ ʧʦʜʪʘʝʞʥʦʡ ʣʘʥʜʰʘʬʪʥʦʡ ʧʦʜʟʦʥʝ (ɽʨʤʦʣʘʝʚ ʠ ʜʨ., 2007). ɾʠʚʦʪʥʳʭ 

ʫʯʠʪʳʚʘʣʠ ʩʪʘʥʜʘʨʪʥʳʤ ʧʦʯʚʝʥʥʦ-ʟʦʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ï ʧʦʯʚʝʥʥʳʤʠ 

ʧʨʦʙʘʤʠ ʧʣʦʱʘʜʴʶ 25ʭ25 ʩʤ2 ʠ ʛʣʫʙʠʥʦʡ 15-20 ʩʤ ʧʦ 16 ʧʨʦʙ ʚ ʢʘʞʜʦʤ ʙʠʦʪʦʧʝ. 

ʀʩʩʣʝʜʦʚʘʣʠ ʣʫʛʦʚʳʝ, ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʝ, ʠ ʩʦʩʥʦʚʳʝ ʬʠʪʦʮʝʥʦʟʳʟʘʧʦʚʝʜʥʠʢʘ 

ʠ ʝʛʦ ʦʭʨʘʥʥʦʡ ʟʦʥʳ.  

ʉʪʘʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʚ ʇʇ Excel ʠ PAST-8. ʄʝʪʦʜʦʤ 

çʧʦʜʩʯʝʪʘ ʛʦʣʦʩʦʚè (çthe vote counting methodè) (Wang, Bushman, 1999; Teder, 

Tammaru, 2005) ʙʳʣʦ ʧʦʜʩʯʠʪʘʥʦ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʪʝʥʜʝʥʮʠʠ ç+è, 

ʢʦʛʜʘ ʢ ʦʩʝʥʠ ʯʠʩʣʝʥʥʦʩʪʴ ʚʠʜʘ ʨʘʩʪʝʪ, ʦʪʨʠʮʘʪʝʣʴʥʦʡ ç-è ʠ ʥʝʡʪʨʘʣʴʥʦʡ ʠʣʠ 

ç0è, ʢʦʛʜʘ ʦʪʩʫʪʩʪʚʫʶʪ ʚ ʫʯʝʪʘʭ ʠʣʠ ʦʥʘ ʨʘʚʥʘʷ ʚʝʩʥʦʡ ʠ ʦʩʝʥʴʶ ʠ ʨʘʩʩʯʠʪʘʥ 

ʧʨʦʮʝʥʪ ʪʘʢʠʭ ʪʝʥʜʝʥʮʠʡ.  
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ʈʝʟʫʣʴʪʘʪʳ 12 ʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʝʟʦʬʘʫʥʳ ʟʘʧʦʚʝʜʥʠʢʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʥʘ ʝʛʦ ʪʝʨʨʠʪʦʨʠʠ ʦʙʠʪʘʝʪ 11 ʚʠʜʦʚ ʠ ʧʦʜʚʠʜʦʚ ʠʟ 6 ʨʦʜʦʚ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ 

ʩʝʤʝʡʩʪʚʘ Lumbricidae ʠʟ 16 ʦʪʤʝʯʝʥʥʳʭ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʪʘʨʩʪʘʥ (ɻʦʨʜʠʝʥʢʦ, 

2019). ɺ ʈʘʠʬʩʢʦʤ ʫʯʘʩʪʢʝ ʟʘʧʦʚʝʜʥʠʢʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚʩʝ 11 ʚʠʜʦʚ, ʚ 

ʉʘʨʘʣʠʥʩʢʦʤ ʫʯʘʩʪʢʝ ï 9 ʚʠʜʦʚ, ʟʜʝʩʴ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʜʚʘ ʚʠʜʘ ʠʟ ʦʜʥʦʛʦ ʨʦʜʘ L. 

terrestris ʠ L. castaneus (0,82 ʢʦʵʬʬʠʮʠʝʥʪ ɾʘʢʢʘʨʘ). ɺ ʩʦʩʥʷʢʘʭ ʉʘʨʘʣʠʥʩʢʦʛʦ 

ʠ ʈʘʠʬʩʢʦʛʦ ʫʯʘʩʪʢʦʚ ʟʘʧʦʚʝʜʥʠʢʘ ʦʪʤʝʯʝʥʦ ʧʦʯʪʠ ʦʜʠʥʘʢʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʚʠʜʦʚ (4 ʠ 5 ʚʠʜʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) (ʠʥʜʝʢʩ ʚʠʜʦʚʦʛʦ ʩʭʦʜʩʪʚʘ ɾʘʢʢʘʨʘ Kj = 

0,80), ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʜʦʤʠʥʠʨʫʶʪ 2 ʚʠʜʘ ʧʦʜʩʪʠʣʦʯʥʳʡ D. octaedra ʠ ʩʠʙʠʨʩʢʠʡ 

ʧʦʜʩʪʠʣʦʯʥʦ-ʧʦʯʚʝʥʥʳʡ E. n. nordenskioldi. ɺ ʣʠʧʥʷʢʘʭ ʦʪʤʝʯʝʥʦ 9 ʠ 8 ʚʠʜʦʚ 

(Kj = 0,70), ʜʦʤʠʥʠʨʫʶʱʠʡ ʩʦʩʪʘʚ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʥʝʩʢʦʣʴʢʦ ʦʪʣʠʯʘʝʪʩʷ ï ʚ 

ʉʘʨʘʣʠʥʩʢʦʤ ʫʯʘʩʪʢʝ E. n. nordenskioldi, A. c. caliginosa, D. octaedra, 

E. uralensis; ʚ ʈʘʠʬʩʢʦʤ ʫʯʘʩʪʢʝ ï A. c. caliginosa, L. rubellus, A. rosea. ɺ 

ʩʪʨʫʢʪʫʨʝ ʩʦʦʙʱʝʩʪʚʘ ʣʶʤʙʨʠʮʠʜ ʣʫʛʦʚ ʜʚʫʭ ʫʯʘʩʪʢʦʚ ʝʩʪʴ ʩʭʦʜʩʪʚʦ ʠ 

ʨʘʟʣʠʯʠʷ (Kj = 0,44): ʚ ʧʝʨʚʦʤ ʫʯʘʩʪʢʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 5 ʚʠʜʦʚ ʠ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳ ʧʘʰʝʥʥʳʡ ʯʝʨʚʴ A. c. caliginosa ʠ ʚʠʜ ʫʨʘʣʴʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ E. uralensis; ʥʘ ʚʪʦʨʦʤ ʫʯʘʩʪʢʝ ï ʦʪʤʝʯʝʥʦ 8 ʚʠʜʦʚ ʣʶʤʙʨʠʮʠʜ 

ʠ ʜʦʤʠʥʠʨʫʶʪ ʧʘʰʝʥʥʳʡ ʯʝʨʚʴ A. c. caliginosa ʠ A. rosea. 

ʅʘʤʠ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ 

ʩʫʤʤʳ ʢʦʣʠʯʝʩʪʚʘ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ ʩ ʤʘʷ ʧʦ ʩʝʥʪʷʙʨʴ ʩ 2014 ʧʦ 2022 ʛʛ. (ʨʠʩ. 

1).  

 

 
ʈʠʩ. 1. ɼʠʥʘʤʠʢʘ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʫʤʤʳ ʦʩʘʜʢʦʚ ʩ ʤʘʷ ʧʦ 

ʩʝʥʪʷʙʨʴ 2014-2022 ʛʛ. 

 

ʅʘʠʙʦʣʝʝ ʪʝʧʣʳʤʠ ʙʳʣʠ 2015, 2016, 2018 ʠ 2021 ʛʛ., ʥʘʠʙʦʣʝʝ ʚʣʘʞʥʳʤʠ 

2017, 2019, 2020 ʠ 2022 ʛʛ.  

ʊʘʢʞʝ ʧʨʦʚʝʣʠ ʩʨʘʚʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʩ ʤʘʷ ʧʦ ʩʝʥʪʷʙʨʴ ʚ 2020-2022 ʛʛ. 

ɹʳʣʦ ʧʦʣʫʯʝʥʦ, ʯʪʦ ʢʦʣʝʙʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠʤʝʣʠ ʙʦʣʴʰʝ ʩʭʦʜʩʪʚʘ, ʯʝʤ 

ʦʪʣʠʯʠʡ (ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʇʠʨʩʝʥʘ 0,72-0,86), ʥʘʠʙʦʣʝʝ ʪʝʧʣʳʤ 

ʤʝʩʷʮʝʤ ʙʳʣ ʠʶʣʴ ʚ 2020 ʛ., ʚ 2021 ʛ. ï ʠʶʥʴ ʠ ʘʚʛʫʩʪ, ʚ 2022 ʛ. ï ʘʚʛʫʩʪ. 

ʅʘʠʙʦʣʝʝ ʞʘʨʢʠʤ ʙʳʣ 2021 ʛ. (ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 

ʩʦʩʪʘʚʠʣ 17,6 Áʉ, ʯʪʦ ʥʘ 2,2 ʠ 1,9 Áʉ ʚʳʰʝ 2020 ʠ 2022 ʛʛ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʜʦʩʪʠʛʘʣʘ ʚ ʠʶʥʝ ʠ ʘʚʛʫʩʪʝ. 
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ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ 

ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ ʥʘ ʣʫʛʘʭ ʦʥʘ ʚʘʨʴʠʨʫʝʪ ʧʦ ʛʦʜʘʤ. ʅʘʧʨʠʤʝʨ, ʚ ʢʚ. 32 

ʉʘʨʘʣʠʥʩʢʦʛʦ ʫʯʘʩʪʢʘ ʟʘʧʦʚʝʜʥʠʢʘ ʧʦʜʩʪʠʣʦʯʥʳʡ D. octaedra ʚ 2020 ʛ. ʢ ʦʩʝʥʠ 

ʩʥʠʞʘʝʪ ʩʚʦʶ ʯʠʩʣʝʥʥʦʩʪʴ (ʨʠʩ. 2), ʚ ʧʦʩʣʝʜʫʶʱʠʡ ʛʦʜ ʦʥʘ ʨʦʚʥʘʷ (0), ʘ ʚ 2022 

ʛ. ï ʦʥʘ ʚʦʟʨʘʩʪʘʝʪ. ʋ ʧʦʯʚʝʥʥʦ-ʧʦʜʩʪʠʣʦʯʥʦʛʦ ʤʘʣʦʛʦ ʢʨʘʩʥʦʛʦ ʯʝʨʚʷ L. 

rubellus ʚ ʧʝʨʚʳʡ ʛʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʠʣʠʝ ʢ ʦʩʝʥʠ ʚʦʟʨʘʩʪʘʣʦ, ʘ ʚ ʧʦʩʣʝʜʫʶʱʠʝ 

ʛʦʜʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʤʝʥʷʣʦʩʴ ʟʘ ʩʝʟʦʥ. ʆʜʥʘʢʦ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʫ 

ʣʶʤʙʨʠʮʠʜ ʥʘʙʣʶʜʘʣʠ ʦʜʠʥʘʢʦʚʫʶ ʪʝʥʜʝʥʮʠʶ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʧʦ ʛʦʜʘʤ. 

ʅʘʧʨʠʤʝʨ, ʚ ʵʪʦʤ ʞʝ ʢʚʘʨʪʘʣʝ ʜʣʷ ʧʘʰʝʥʥʦʛʦ ʯʝʨʚʷ A. caliginosa ʨʦʩʪ ʦʙʠʣʠʷ ʢ 

ʦʩʝʥʠ ʥʘʙʣʶʜʘʣʠ. 

 

 
ʈʠʩ. 2. ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʚ ʤʘʝ ʠ ʩʝʥʪʷʙʨʝ 2020-2022 ʛʛ. 

ʥʘ ʣʫʛʘʭ ʢʚ. 32 ʉʘʨʘʣʠʥʩʢʦʛʦ ʫʯʘʩʪʢʘ ʟʘʧʦʚʝʜʥʠʢʘ 

 

ɺ ʥʘʠʙʦʣʝʝ ʞʘʨʢʠʡ 2021 ʛʦʜ ʦʙʠʣʠʝ ʯʝʨʚʝʡ ʥʘ ʣʫʛʘʭ ʚ ʉʘʨʘʣʠʥʩʢʦʤ ʫʯʘʩʪʢʝ 

ʢ ʦʩʝʥʠ ʫʤʝʥʴʰʘʝʪʩʷ. ɺ ʈʘʠʬʩʢʦʤ ʫʯʘʩʪʢʝ ʵʪʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʪʘʢʞʝ 

ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ. ʆʜʥʘʢʦ ʚ ʜʨʫʛʠʝ ʛʦʜʳ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦ ʚʣʘʞʥʦʩʪʠ, 

ʥʘʧʨʠʤʝʨ, ʚ 2020 ʛ. ʯʠʩʣʝʥʥʦʩʪʴ ʣʶʤʙʨʠʮʠʜ ʪʦʞʝ ʢ ʦʩʝʥʠ ʩʥʠʞʘʣʘʩʴ (ʢʚ. 33, 38) 

(ʨʠʩ. 3). 

 

 
ʈʠʩ. 3. ʉʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʥʘ ʣʫʛʘʭ ʈʘʠʬʩʢʦʛʦ 

ʫʯʘʩʪʢʘ ʟʘʧʦʚʝʜʥʠʢʘ 
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ɺ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʧʝʨʠʦʜ ʚʟʷʪʠʷ ʧʨʦʙ ʚ ʨʘʟʥʳʭ ʣʫʛʦʚʳʭ ʬʠʪʦʮʝʥʦʟʘʭ 

ʉʘʨʘʣʠʥʩʢʦʛʦ ʫʯʘʩʪʢʘ ʩʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ 

ʦʪʣʠʯʘʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʫ A. caliginosa ʠ E. uralensis. 

ɺ ʜʨʫʛʠʭ ʢʚʘʨʪʘʣʘʭ ʧʘʰʝʥʥʳʡ ʯʝʨʚʴ ʚʝʜʝʪ ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ ʠʥʘʯʝ, ʚ ʧʝʨʚʳʡ 

ʛʦʜ ʝʛʦ ʯʠʩʣʝʥʥʦʩʪʴ ʢ ʦʩʝʥʠ ʥʝʤʥʦʛʦ ʨʘʩʪʝʪ, ʘ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʩʥʠʞʘʝʪʩʷ 

(ʧʦʡʤʝʥʥʳʡ ʣʫʛ ʠ ʣʫʛ ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ ʚ ʦʭʨʘʥʥʦʡ ʟʦʥʝ ʟʘʧʦʚʝʜʥʠʢʘ). ɺ ʪʦʞʝ 

ʚʨʝʤʷ ʦʙʠʣʠʝ ʧʦʜʩʪʠʣʦʯʥʦʛʦ D. octaedra ʚ ʧʝʨʚʳʡ ʛʦʜ ʪʘʢʞʝ ʨʘʩʪʝʪ, ʘ ʚ 

ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʦʪʩʫʪʩʪʚʫʝʪ ʚ ʧʨʦʙʘʭ. 

ʉʭʦʜʥʫʶ ʪʝʥʜʝʥʮʠʶ ʤʳ ʥʘʙʣʶʜʘʣʠ ʠ ʚ ʣʝʩʥʳʭ ʙʠʦʪʦʧʘʭ. ʊʦʣʴʢʦ ʚ 

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʘʭ ʈʘʠʬʩʢʦʛʦ ʫʯʘʩʪʢʘ ʟʘʧʦʚʝʜʥʠʢʘ ʤʳ ʦʪʤʝʯʘʣʠ 

ʫʤʝʥʴʰʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʧʘʰʝʥʥʦʛʦ ʯʝʨʚʷ A. caliginosa ʢ ʦʩʝʥʠ (ʦʜʠʥ ʛʦʜ ʚ 

ʢʚʘʨʪʘʣʘʭ 33 ʠ 37, 80 ʠ 81) (ʨʠʩ. 4). ɺʦʟʤʦʞʥʦ, ʫʩʣʦʚʠʷ ʜʣʷ ʵʪʦʛʦ ʚʠʜʘ ʚ ʯʝʪʳʨʝʭ 

ʢʚʘʨʪʘʣʘʭ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦʛʦ ʣʝʩʘ ʦʯʝʥʴ ʧʦʭʦʞʠ. 

 

 
 

ʈʠʩ. 4. ʉʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʚ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʙʠʦʪʦʧʘʭ 

ʈʘʠʬʩʢʦʛʦ ʫʯʘʩʪʢʘ ʟʘʧʦʚʝʜʥʠʢʘ 

 

ʀʟ ʚʳʰʝ ʩʢʘʟʘʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʥʘ ʩʝʟʦʥʥʳʝ 

ʬʣʫʢʪʫʘʮʠʠ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʝ ʪʦʣʴʢʦ ʧʦʛʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʛʦʜʘ, 

ʥʦ ʪʘʢʞʝ ʦʩʦʙʝʥʥʦʩʪʠ ʣʦʢʘʣʠʪʝʪʘ. 

ʄʝʪʦʜʦʤ ʧʦʜʩʯʝʪʘ ʛʦʣʦʩʦʚ ʤʳ ʧʦʜʩʯʠʪʘʣʠ ʢʦʣʠʯʝʩʪʚʦ ʩʣʫʯʘʝʚ ʨʦʩʪʘ 

ʯʠʩʣʝʥʥʦʩʪʠ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʧʦ ʚʠʜʘʤ ʢ ʦʩʝʥʠ (+), ʠʭ ʩʥʠʞʝʥʠʷ (-) ʠ ʙʝʟ 

ʠʟʤʝʥʝʥʠʡ ʚ ʩʝʟʦʥʥʦʤ ʘʩʧʝʢʪʝ (0) (ʪʘʙʣʠʮʘ).  

ʇʦʣʫʯʠʣʠ, ʯʪʦ ʚ ʉʘʨʘʣʠʥʩʢʦʤ ʫʯʘʩʪʢʝ ʟʘʧʦʚʝʜʥʠʢʘ ʚ ʣʝʩʥʳʭ ʭʚʦʡʥʳʭ ʠ 

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥrʭ ʙʠʦʪʦʧʘʭ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʙʳʣʦ ʩʥʠʞʝʥʠʝ ʦʙʠʣʠʷ 

ʯʝʨʚʝʡ ʢ ʦʩʝʥʠ (71% ʠ 67%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʥʘ ʣʫʛʘʭ ʧʨʝʦʙʣʘʜʘʣʠ ʩʣʫʯʘʠ ʩ 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʦʡ (60%). ʆʜʥʘʢʦ ʚ ʈʘʠʬʩʢʦʤ ʫʯʘʩʪʢʝ ʪʘʢʦʡ 

ʷʩʥʦ ʚʳʨʘʞʝʥʥʦʡ ʪʝʥʜʝʥʮʠʠ ʤʳ ʥʝ ʥʘʙʣʶʜʘʣʠ, ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳʤ ʙʳʣʦ 

ʢʦʣʠʯʝʩʪʚʦ ʩʣʫʯʘʝʚ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ 

ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ. 

ʋʚʘʨʦʚ ʩ ʩʦʘʚʪʦʨʘʤʠ (Uvarov et al., 2011) ʧʨʦʚʦʜʠʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʚʣʠʷʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʵʧʠʛʝʡʥʳʭ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ L. rubellus ʠ D. octaedra, 

ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʝʟʦʥʥʳʝ ʠ ʩʫʪʦʯʥʳʝ ʢʦʣʝʙʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʣʠʷʶʪ ʥʘ 
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ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʵʪʠʭ ʚʠʜʦʚ, ʟʝʤʣʷʥʳʝ ʯʝʨʚʠ ʚʳʠʛʨʳʚʘʶʪ ʦʪ ʩʥʠʞʝʥʠʷ 

ʩʫʪʦʯʥʳʭ ʢʦʣʝʙʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ, L. rubellus ʠ D. octaedra ʧʦ-ʨʘʟʥʦʤʫ 

ʨʝʘʛʠʨʫʶʪ ʥʘ ʢʦʣʝʙʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʟʠʤʦʡ, ʥʘ ʜʦʣʛʦʩʨʦʯʥʦʝ ʩʦʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʵʪʠʭ ʯʝʨʚʝʡ ʚʣʠʷʶʪ ʢʦʣʝʙʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ (Uvarov et al., 2011). 

 

ʊʘʙʣʠʮʘ 

ʂʦʣʠʯʝʩʪʚʦ ʩʣʫʯʘʝʚ ʩ ʧʦʣʦʞʠʪʝʣʴʥʦʡ, ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʠ ʥʫʣʝʚʦʡ ʪʝʥʜʝʥʮʠʝʡ 

ʩʝʟʦʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʯʠʩʣʝʥʥʦʩʪʠ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ 

ʊʝʥʜʝʥʮ

ʠ ̫

ʉʘʨʘʣʠʥʩʢʠʡ ʈʘʠʬʩʢʠʡ 
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ʠ 
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ʘ 
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ʐʠʨʦʢʦʣʠʩʪ-ʚʝʥʥʳʝ 
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+ 4 12 25 7 14 16 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʠʩʣʝʥʥʦʩʪʴ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʤʦʞʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʠ 

ʫʤʝʥʴʰʘʪʴʩʷ ʢ ʦʩʝʥʠ. ʀʭ ʩʝʟʦʥʥʳʝ ʬʣʫʢʪʫʘʮʠʠ, ʩʚʷʟʘʥʳ ʢʘʢ ʩ ʧʦʛʦʜʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʪʘʢ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʘʤʦʛʦ ʙʠʦʪʦʧʘ ï ʪʠʧʦʤ 

ʧʦʯʚʳ ʠ ʝʝ ʩʪʨʫʢʪʫʨʦʡ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʨʝʣʴʝʬʦʤ ʠ ʤʠʢʨʦʫʩʣʦʚʠʷʤʠ 

ʢʦʥʢʨʝʪʥʦʛʦ ʙʠʦʪʦʧʘ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʚʩʝ ʚʳʜʚʠʥʫʪʳʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʤʳ 

ʧʦʜʪʚʝʨʜʠʣʠ. 
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ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʘʜʘʧʪʠʚʥʳʝ ʩʪʨʘʪʝʛʠʠ ʧʦʧʫʣʷʮʠʡ ʜʦʤʠʥʠʨʫʶʱʠʭ ʚʠʜʦʚ 

ʛʨʳʟʫʥʦʚ ʦʪʨʷʜʘ Rodentia ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʟʘʩʫʭ ʥʘ ʖʞʥʦʤ ʋʨʘʣʝ. ʋ 

Cl. glareolus ʚ ʣʝʩʥʦʡ ʟʦʥʝ (ʀʣʴʤʝʥʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ) ʚ ʛʦʜ ʟʘʩʫʭʠ (1975 ʛ.) 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʤʠʥʠʤʠʟʘʮʠ ̫ ʧʨʦʮʝʩʩʦʚ ʦʙʤʝʥʘ, ʙʣʦʢʠʨʦʚʢʘ ʧʦʣʦʚʦʛʦ 

ʩʦʟʨʝʚʘʥʠʷ ʩʝʛʦʣʝʪʦʢ. ʅʘ ʩʣʝʜʫʶʱʠʡ ʛʦʜ: ʚʦʟʨʘʩʪʥʦʡ ʢʨʦʩʩ, ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʳʡ 

ʧʝʨʠʦʜ ʨʘʟʤʥʦʞʝʥʠʷ ʛʨʫʧʧʠʨʦʚʢʠ ʟʠʤʦʚʘʚʰʠʭ. ʋ S. uralensis ʚ ʣʝʩʦʩʪʝʧʥʦʡ 

ʟʦʥʝ (ɺʦʩʪʦʯʥʦ-ʋʨʘʣʴʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ) ʚ ʛʦʜ ʟʘʩʫʭʠ (2010 ʛ.) ʚʧʝʨʚʳʝ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʬʝʥʦʤʝʥ ʟʠʤʥʝʛʦ ʨʘʟʤʥʦʞʝʥʠʷ, ʢʦʪʦʨʳʡ ʧʦʜʪʚʝʨʞʜʝʥ 

ʚʦʟʨʘʩʪʥʳʤʠ ʤʘʨʢʝʨʘʤʠ. ʈʦʜʠʚʰʠʝʩʷ ʟʠʤʦʡ ʩʝʛʦʣʝʪʢʠ ʫʩʧʝʰʥʦ ʨʝʘʣʠʟʦʚʘʣʠ 

ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ ʧʦʪʝʥʮʠʘʣ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ɿʠʤʥʝʝ 

ʨʘʟʤʥʦʞʝʥʠʝ ʤʳʰʝʡ ʠ ʚʦʟʨʘʩʪʥʦʡ ʢʨʦʩʩ ʚ ʛʦʜ ʟʘʩʫʭʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ 

ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʧʨʠʨʦʩʪʫ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʫʚʝʣʠʯʝʥʠʶ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ. ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʟʠʤʥʝʝ ʨʘʟʤʥʦʞʝʥʠʝ S. 

uralensis ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ ʩʪʘʥʦʚʠʪʩʷ ʦʙʳʯʥʳʤ ʷʚʣʝʥʠʝʤ, ʯʪʦ ʨʘʩʮʝʥʝʥʦ ʢʘʢ 

ʢʣʠʤʘʪʠʯʝʩʢʠʡ ʧʘʪʪʝʨʥ. ʉʪʨʘʪʝʛʠʠ ʦʙʦʠʭ ʚʠʜʦʚ ʦʢʘʟʘʣʠʩʴ ʦʧʪʠʤʘʣʴʥʳʤʠ ʠ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ. ʉʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʥʘ ʬʦʥʝ 

ʟʘʩʫʭʠ ʤʘʢʩʠʤʘʣʴʥʦ ʨʝʘʣʠʟʫʝʪʩʷ ʘʜʘʧʪʠʚʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʦʧʫʣʷʮʠʡ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʧʣʘʩʪʠʯʥʳʭ ʚʠʜʦʚ (Cl. glareolus ʠ S. uralensis). 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʩʫʭʠ 1975 ʠ 2010 ʛʛ., ʣʝʩʥʘʷ ʠ ʣʝʩʦʩʪʝʧʥʘʷ ʟʦʥʳ, 

ʢʦʥʪʨʘʩʪʥʳʡ ʬʦʥ, Cl. glareolus, S. uralensis, ʘʜʘʧʪʠʚʥʳʝ ʩʪʨʘʪʝʛʠʠ, ʙʣʦʢʠʨʦʚʢʘ 

ʩʦʟʨʝʚʘʥʠʷ, ʤʠʥʠʤʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʤʝʪʘʙʦʣʠʟʤʘ, ʚʦʟʨʘʩʪʥʦʡ ʢʨʦʩʩ, ʟʠʤʥʝʝ 

ʨʘʟʤʥʦʞʝʥʠʝ. 



_________________________________ 

130 

Grigorkina E. B., Olenev G. V., Gizullina O. R. 

Institute of Plant and Animal Ecology UB RAS 

Ekaterinburg, Russia 

 

DROUGHT IS THE CONTRAST BACKGROUND FOR REALIZATION OF 

POPULATION ADAPTATIONS  

 

Adaptive strategies of dominant rodentô species (order Rodentia) under extreme 

conditions of droughts in Southern Urals (1975 and 2010) have been analyzed. At 

bank voles (Cl. glareolus) in the forest zone (Il'men reserve) in drought (1975) have 

been revealed next mechanisms: minimization of metabolic processes, sexual 

maturationô block of young of the year animals. Age cross and prolongations of 

overwintered breeding period have been registered in the next year. In 2010 (a year 

of drought), the winter breeding of the pygmy wood mouse (S. uralensis) was first 

recorded in the forest-steppe zone of the Southern Urals, which confirmed by the age 

markers. The young born in winter fulfilled successfully their reproductive potential 

under favorable climatic conditions. Winter breeding and age cross of animals during 

the year of drought promoted the maximum population growth and enhanced 

population genetic heterogeneity. In subsequent years, winter breeding of S. uralensis 

became common, which is regarded as a climatic pattern. These adaptive strategies of 

both species appeared optimum and testify about the ecological plasticity of Cl. 

glareolus and S. uralensis. We conclude that on contrast droughtô background the 

adaptive potential of ecologically plastic species is realized maximally. 

Key words: drought 1975 and 2010, forest and forest-steppe zones, contrast 

background, Cl. glareolus, S. uralensis, adaptive strategies, block of sexual 

maturation, minimization of metabolic processes, age cross, winter reproduction. 

 

ʆʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʧʦʧʫʣʷʮʠʡ ʠ ʩʦʦʙʱʝʩʪʚ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʦʩʪʘʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʩʚʷʟʠ ʩ ʰʠʨʦʢʦ ʦʙʩʫʞʜʘʝʤʳʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʛʣʦʙʘʣʴʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ. ɻʨʳʟʫʥʳ ï ʫʜʦʙʥʳʝ ʦʙʲʝʢʪʳ ʤʦʥʠʪʦʨʠʥʛʘ 

ʙʣʘʛʦʜʘʨʷ ʰʠʨʦʢʦʤʫ ʥʘʙʦʨʫ ʨʘʟʣʠʯʥʳʭ ʘʜʘʧʪʘʮʠʡ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʠʭ ʙʳʩʪʨʦʡ 

ʨʝʘʣʠʟʘʮʠʠ. ʅʘ ʬʦʥʝ ʦʙʳʯʥʳʭ ʬʣʫʢʪʫʘʮʠʡ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʚʳʷʚʣʝʥʠʝ ʨʝʘʢʮʠʡ 

ʧʦʧʫʣʷʮʠʡ ʠ ʩʦʦʙʱʝʩʪʚ ʥʘ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ ï ʟʘʜʘʯʘ 

ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʘʷ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʨʝʜʢʦʩʪʴʶ ʧʦʜʦʙʥʳʭ 

ʩʠʪʫʘʮʠʡ, ʩ ʜʨʫʛʦʡ ï ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʥʘʣʠʯʠʷ ʜʘʥʥʳʭ ʤʥʦʛʦʣʝʪʥʠʭ 

ʥʘʙʣʶʜʝʥʠʡ ʜʦ ʠ ʧʦʩʣʝ ʥʝʝ. ɺʦʟʤʦʞʥʦ ʧʦʵʪʦʤʫ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ 

ʩʦʦʙʱʝʩʪʚʘʭ ʞʠʚʦʪʥʳʭ ʚ ʩʚʷʟʠ ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʵʢʩʪʨʝʤʘʤʠ ʧʦʢʘ ʤʘʣʦ 

ʠʟʫʯʝʥʳ.  

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʘʥʦʤʘʣʴʥʳʝ ʟʘʩʫʭʠ, ʩʧʦʩʦʙʥʳʝ ʦʢʘʟʳʚʘʪʴ 

ʜʝʩʪʨʫʢʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʵʢʦʩʠʩʪʝʤʳ, ʯʘʩʪʦʪʘ ʢʦʪʦʨʳʭ ʩʫʱʝʩʪʚʝʥʥʦ 

ʚʦʟʨʦʩʣʘ (ɺʘʩʠʣʴʝʚ ʠ ʜʨ., 2020). ʕʢʩʪʨʝʤʘʣʴʥʳʝ ʟʘʩʫʭʠ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʢʘʢ ʢʦʥʪʨʘʩʪʥʳʡ ʬʦʥ, ʥʘ ʢʦʪʦʨʦʤ ʚ ʧʦʧʫʣʷʮʠʷʭ ʠ ʩʦʦʙʱʝʩʪʚʘʭ ʞʠʚʦʪʥʳʭ 

ʥʘʠʙʦʣʝʝ ʷʨʢʦ ʧʨʦʷʚʣʷʶʪʩʷ ʘʜʘʧʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ. ʇʦʜʭʦʜ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʢʦʥʪʨʘʩʪʥʦʛʦ ʬʦʥʘ ʜʣʷ ʦʮʝʥʢʠ ʛʝʥʝʪʠʯʝʩʢʦʡ ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʡ ʧʦ 
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ʠʟʤʝʥʯʠʚʦʩʪʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ, ʣʝʪʘʣʴʥʳʭ ʵʬʬʝʢʪʦʚ ʠ ʜʨ. 

ʧʦʢʘʟʘʪʝʣʝʡ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʅ. ɺ. ɻʣʦʪʦʚʳʤ (ɻʣʦʪʦʚ, 1983, Glotov, 1992). ʄʳ 

ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʠʣʠ ʧʨʠʥʮʠʧ ʧʨʦʚʦʢʘʮʠʦʥʥʦʛʦ ʬʦʥʘ ʜʣʷ ʦʮʝʥʢʠ ʚʢʣʘʜʘ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʠ ʩʨʝʜʦʚʦʡ ʢʦʤʧʦʥʝʥʪ ʚ ʨʘʜʠʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʛʨʳʟʫʥʦʚ ʩ ʨʘʟʥʦʡ 

ʩʪʝʧʝʥʴʶ ʙʣʠʟʦʩʪʠ ʛʝʥʦʪʠʧʘ (ʠʥʙʨʝʜʥʳʭ ʠ ʘʫʪʙʨʝʜʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʤʳʰʝʡ ʠ 

ʨʳʞʠʭ ʧʦʣʝʚʦʢ ʠʟ ʧʨʠʨʦʜʥʦʡ ʧʦʧʫʣʷʮʠʠ) (ɻʨʠʛʦʨʢʠʥʘ ʠ ʜʨ., 1999). ʇʨʠ ʵʪʦʤ 

ʨʘʜʠʘʮʠʦʥʥʳʡ ʬʘʢʪʦʨ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʚʳʷʚʣʝʥʠʷ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʣʝʪʘʣʴʥʳʭ ʵʬʬʝʢʪʦʚ ʫ ʞʠʚʦʪʥʳʭ, 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʳʡ ʩʪʨʝʩʩ ï ʢʘʢ ʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ (ʢʦʥʪʨʘʩʪʥʳʡ ʬʦʥ).  

ʈʘʥʝʝ ʤʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʧʦʩʣʝʜʩʪʚʠʷ ʟʘʩʫʭʠ 1975 ʛ. ʜʣʷ ʪʘʢʩʦʮʝʥʘ 

ʛʨʳʟʫʥʦʚ ʣʝʩʥʦʡ ʟʦʥʳ ʚ ʀʣʴʤʝʥʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ, ʖʞʥʳʡ ʋʨʘʣ. ɹʳʣʠ 

ʚʳʷʚʣʝʥʳ ʨʘʜʠʢʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʙʠʦʪʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩʦʦʙʱʝʩʪʚ ʠ ʫʨʦʚʥʷ 

ʤʥʦʛʦʣʝʪʥʠʭ ʦʩʮʠʣʣʷʮʠʡ ʯʠʩʣʝʥʥʦʩʪʠ ʫ ʚʠʜʦʚ ʨʘʟʥʦʡ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ (ʆʣʝʥʝʚ, ɻʨʠʛʦʨʢʠʥʘ, 2016). ʂʨʦʤʝ ʪʦʛʦ, ʧʦʢʘʟʘʥʘ ʨʝʘʣʴʥʘʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʳʭ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʧʝʨʝʩʪʨʦʝʢ ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʤʘʩʰʪʘʙʘ, 

ʞʝʩʪʢʦ ʟʘʢʨʝʧʠʚʰʠʭʩʷ ʚ ʯʨʝʜʝ ʧʦʢʦʣʝʥʠʡ.  

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ï ʘʥʘʣʠʟ ʨʝʘʢʮʠʡ ʜʦʤʠʥʠʨʫʶʱʠʭ ʚʠʜʦʚ ʛʨʳʟʫʥʦʚ ʚ 

ʜʚʫʭ ʟʘʧʦʚʝʜʥʠʢʘʭ ʖʞʥʦʛʦ ʋʨʘʣʘ, ʪʝʨʨʠʪʦʨʠʠ ʢʦʪʦʨʳʭ ʚ ʨʘʟʥʳʝ ʛʦʜʳ 

ʧʦʜʚʝʨʛʣʠʩʴ ʚʦʟʜʝʡʩʪʚʠʶ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʟʘʩʫʭ. ʇʨʠ ʵʪʦʤ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ 

ʟʘʩʫʭʫ ʢʘʢ ʢʦʥʪʨʘʩʪʥʳʡ ʬʦʥ (ʧʦ ʅ. ɺ. ɻʣʦʪʦʚʫ) ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʧʫʣʷʮʠʦʥʥʳʭ 

ʘʜʘʧʪʘʮʠʡ. 

ɺ ʟʘʩʫʭʫ 1975 ʛ. ʨʘʙʦʪʳ ʚʳʧʦʣʥʝʥʳ ʚ ʀʣʴʤʝʥʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ 

ʟʘʧʦʚʝʜʥʠʢʝ (1971-2023 ʛʛ.), ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚ ʧʦʣʦʩʝ ʩʦʩʥʦʚʦ-ʙʝʨʝʟʦʚʳʭ ʣʝʩʦʚ 

ʧʨʝʜʣʝʩʦʩʪʝʧʴʷ ʖʞʥʦʛʦ ʋʨʘʣʘ. ɺ ʟʘʩʫʭʫ 2010 ʛ. ï ʚ ɺʦʩʪʦʯʥʦ-ʋʨʘʣʴʩʢʦʤ 

ʨʘʜʠʘʮʠʦʥʥʦʤ ʟʘʧʦʚʝʜʥʠʢʝ (ʟʦʥʘ ɺʦʩʪʦʯʥʦ-ʋʨʘʣʴʩʢʦʛʦ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʩʣʝʜʘ ï 

ɺʋʈʉ) ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʷʭ (2002-2023 ʛʛ.), ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ ʢ 

ɿʘʫʨʘʣʴʩʢʦʡ ʣʝʩʦʩʪʝʧʠ (ɻʦʨʯʘʢʦʚʩʢʠʡ, 1968). ʀʩʧʦʣʴʟʦʚʘʥʳ ʪʨʘʜʠʮʠʦʥʥʳʝ ʠ 

ʦʨʠʛʠʥʘʣʴʥʳʝ ʧʦʜʭʦʜʳ ʠ ʤʝʪʦʜʳ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʝʤʦʛʨʘʬʠʯʝʩʢʘʷ ʠ 

ʧʦʣʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʧʫʣʷʮʠʡ ʛʨʳʟʫʥʦʚ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʥʘ ʦʩʥʦʚʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ (ʆʣʝʥʝʚ, 2004), ʧʨʝʜʧʦʣʘʛʘʶʱʝʛʦ 

ʚʳʜʝʣʝʥʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʝʜʠʥʠʮ ʩ ʫʯʝʪʦʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʦʩʦʙʝʡ, 

ʩʚʷʟʘʥʥʦʛʦ ʩʦ ʩʧʝʮʠʬʠʢʦʡ ʨʦʩʪʘ, ʨʘʟʚʠʪʠʷ, ʫʯʘʩʪʠʷ ʚ ʧʨʦʮʝʩʩʘʭ ʨʝʧʨʦʜʫʢʮʠʠ.  

ɿʘʩʫʭʘ 1975 ʛ. ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʯʨʝʟʚʳʯʘʡʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʴʶ: ʚ ʪʝʯʝʥʠʝ 5 

ʤʝʩʷʮʝʚ (ʩ ʘʧʨʝʣʷ ʠ ʜʦ ʢʦʥʮʘ ʣʝʪʘ) ʥʝ ʙʳʣʦ ʜʦʞʜʝʡ. ɹʳʣʠ ʦʪʤʝʯʝʥʳ 

ʧʦʚʨʝʞʜʝʥʠʷ ʠ ʛʠʙʝʣʴ ʜʝʨʝʚʴʝʚ, ʚʦʟʨʘʩʪ ʢʦʪʦʨʳʭ, ʥʘ ʪʦʪ ʤʦʤʝʥʪ, ʧʨʝʚʳʰʘʣ 80 

ʣʝʪ. ʄʝʥʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʘʷ (2 ʤʝʩʷʮʘ ï ʩ ʩʝʨʝʜʠʥʳ ʠʶʥʷ ʜʦ ʩʝʨʝʜʠʥʳ ʘʚʛʫʩʪʘ), 

ɺʝʣʠʢʘʷ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʘʷ ʟʘʩʫʭʘ 2010 ʛ. (ʐʤʘʢʠʥ ʠ ʜʨ., 2013; Barriopedro 

et al., 2011) ʦʪʣʠʯʘʣʘʩʴ, ʦʜʥʘʢʦ, ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ï ʚʳʩʦʢʠʤʠ 

ʪʝʤʧʝʨʘʪʫʨʘʤʠ, ʧʨʝʚʳʰʘʶʱʠʤʠ ʥʦʨʤʫ ʥʘ 5-7 Áʉ, ʠ ʨʝʢʦʨʜʥʦ ʥʠʟʢʦʡ ʩʫʤʤʦʡ 

ʦʩʘʜʢʦʚ. ɿʘ ʵʪʦʪ ʧʝʨʠʦʜ ʚ 13 ʨʘʡʦʥʘʭ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣ ʦʙʲʷʚʣʝʥ ʨʝʞʠʤ 

ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ. 

ɼʦʤʠʥʠʨʫʶʱʠʤ ʚʠʜʦʤ ʚ ʪʘʢʩʦʮʝʥʝ ʛʨʳʟʫʥʦʚ ʣʝʩʥʦʡ ʟʦʥʳ (ʀʣʴʤʝʥʩʢʠʡ 

ʟʘʧʦʚʝʜʥʠʢ) ʚ ʛʦʜʳ ʥʘʙʣʶʜʝʥʠʡ ʷʚʣʷʝʪʩʷ ʨʳʞʘʷ ʧʦʣʝʚʢʘ (Clethrionomy/Myodes 

glareolus Schreb., 1780), ʣʝʩʦʩʪʝʧʥʦʡ ï ʤʘʣʘʷ ʣʝʩʥʘʷ ʤʳʰʴ (Sylvaemus uralensis 
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Pall., 1811) (ʆʣʝʥʝʚ, ɻʨʠʛʦʨʢʠʥʘ, 2016). ʇʦ ʧʠʱʝʚʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ Cl. 

glareolus ʷʚʣʷʝʪʩʷ ʤʠʢʩʦʬʘʛʦʤ (ʧʠʪʘʝʪʩʷ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʠ ʞʠʚʦʪʥʳʤʠ 

ʦʙʲʝʢʪʘʤʠ), S. uralensis ï ʪʠʧʠʯʥʳʡ ʩʝʤʝʥʦʷʜ. 

ɺ 1975 ʛ. ʚ ʀʣʴʤʝʥʘʭ ʫʞʝ ʚ ʢʦʥʮʝ ʬʝʚʨʘʣʷ ʫ ʨʳʞʠʭ ʧʦʣʝʚʦʢ ʦʪʤʝʯʝʥʦ 

ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ ʪʝʣʘ, ʚ ʥʘʯʘʣʝ ʤʘʨʪʘ ï ʫʚʝʣʠʯʝʥʠʝ ʩʝʤʝʥʥʠʢʦʚ, ʚ ʘʧʨʝʣʝ ï 

ʤʘʩʩʦʚʳʡ ʚʳʭʦʜ ʤʦʣʦʜʥʷʢʘ (ʦʙʳʯʥʦ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʥʘʯʘʣʝ ʤʘʷ). ɼʘʣʴʥʝʡʰʠʡ 

ʭʦʜ ʧʨʦʮʝʩʩʦʚ ʨʘʟʤʥʦʞʝʥʠʷ Cl. glareolus ʙʳʣ ʝʱʝ ʙʦʣʝʝ ʥʝʦʙʳʯʥʳʤ: 

ʟʠʤʦʚʘʚʰʠʝ ʦʩʦʙʠ ʦʢʦʥʯʠʣʠ ʨʘʟʤʥʦʞʝʥʠʷ ʚ ʥʘʯʘʣʝ ʠʶʣʷ, ʘ ʫ ʩʝʛʦʣʝʪʦʢ 

ʧʨʦʠʟʦʰʣʘ ʧʦʣʥʘʷ ʙʣʦʢʠʨʦʚʢʘ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ (ʢʘʢ ʚ ʩʫʭʠʭ, ʪʘʢ ʠ ʚʦ 

ʚʣʘʞʥʳʭ ʙʠʦʪʦʧʘʭ); ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝ ʩʝʛʦʣʝʪʢʠ ʦʪʥʦʩʠʣʠʩʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʢʦ II  ʪʠʧʫ ʦʥʪʦʛʝʥʝʟʘ (ʥʝ ʩʦʟʨʝʚʘʶʱʠʝ) (ʆʣʝʥʝʚ, 1981, 2004). ʇʨʠ ʵʪʦʤ ʦʪʤʝʯʝʥʘ 

ʚʳʩʦʢʘʷ ʛʠʙʝʣʴ ʩʝʛʦʣʝʪʦʢ ʚ ʣʝʪʥʠʡ ʠ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ (1975-1976 ʛʛ.) ʧʝʨʠʦʜ. 

ʈʘʟʤʥʦʞʝʥʠʝ ʥʘ ʩʣʝʜʫʶʱʠʡ (1976) ʛʦʜ ʥʘʯʘʣʦʩʴ ʥʘ ʤʝʩʷʮ ʧʦʟʞʝ ʦʙʳʯʥʦʛʦ, ʯʪʦ 

ʚʝʨʦʷʪʥʦ ʠʤʝʝʪ ʦʪʥʦʰʝʥʠʝ ʢ ʵʬʬʝʢʪʫ ʧʦʩʣʝʜʝʡʩʪʚʠʷ ʟʘʩʫʭʠ, ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ 

ʛʨʟrʫʥʦʚ ʘʨʠʜʥʳʭ ʟʦʥ. ʇʨʠʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʚ 1976 ʛ. ʧʨʦʠʩʭʦʜʠʣ ʟʘ ʩʯʝʪ ʙʦʣʝʝ 

ʜʣʠʥʥʦʛʦ ʧʝʨʠʦʜʘ ʨʘʟʤʥʦʞʝʥʠʷ (5,5 ʤʝʩ.) ʟʠʤʦʚʘʚʰʠʭ ʩʘʤʦʢ ʧʨʦʪʠʚ 3,5 ʤʝʩ. ʚ 

ʦʙʳʯʥʳʝ ʛʦʜʳ. ʆʥʠ ʧʨʠʥʝʩʣʠ ʧʦ ʧʷʪʴ ï ʰʝʩʪʴ ʧʦʤʝʪʦʚ, ʧʨʦʪʠʚ ʦʙʳʯʥʳʭ ʪʨʝʭ ï 

ʯʝʪʳʨʝʭ, ʧʨʦʞʠʚ 16 ʤʝʩ. ʚʤʝʩʪʦ 12-13 ʤʝʩ. ʇʦʤʠʤʦ ʫʚʝʣʠʯʝʥʠʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʠ ʫʜʣʠʥʝʥʠʷ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʝʨʠʦʜʘ ʫ Cl. 

glareolus ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚʦʟʨʘʩʪʥʦʡ ʢʨʦʩʩ (ʆʣʝʥʝʚ, 2004, ʆʣʝʥʝʚ, ɻʨʠʛʦʨʢʠʥʘ, 

2016), ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʭʨʘʥʝʥʠʶ ʨʘʟʥʦʨʦʜʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ (ʐʚʘʨʮ, 

1969, ʐʠʣʦʚ, 1981). ʉʫʪʴ ʷʚʣʝʥʠʷ ʩʦʩʪʦʠʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʘʨ ʟʘ ʩʯʝʪ ʦʩʦʙʝʡ 

ʠʟ ʨʘʟʥʳʭ ʧʦʢʦʣʝʥʠʡ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ï ʟʠʤʦʚʘʚʰʠʝ ʩʘʤʢʠ ʠ ʩʘʤʮʳ-ʩʝʛʦʣʝʪʢʠ.  

ʇʦʭʦʞʠʡ ʨʝʟʫʣʴʪʘʪ ï ʩʤʝʱʝʥʠʝ ʩʨʦʢʦʚ ʨʘʟʤʥʦʞʝʥʠʷ ʥʘʙʣʶʜʘʣʠ ʠ ʫ ʤʳʰʝʡ 

ʚ ɺʦʩʪʦʯʥʦ-ʋʨʘʣʴʩʢʦʤ ʨʘʜʠʘʮʠʦʥʥʦʤ ʟʘʧʦʚʝʜʥʠʢʝ (ʟʦʥʘ ɺʋʈʉ) ʠ 

ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʚʝʩʥʦʡ 2010 ʛ. ɺ ʵʪʦʤ ʛʦʜʫ ʥʘʤʠ ʚʧʝʨʚʳʝ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʬʝʥʦʤʝʥ ʧʦʜʩʥʝʞʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ (ɻʨʠʛʦʨʢʠʥʘ ʠ ʜʨ., 2019). 

ʄʦʣʦʜʥʷʢ, ʨʦʜʠʚʰʠʡʩʷ ʟʠʤʦʡ, ʫʩʧʝʰʥʦ ʚʳʞʠʣ ʠ ʧʨʠʥʷʣ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ 

ʧʨʦʮʝʩʩʘʭ ʨʝʧʨʦʜʫʢʮʠʠ. ɺ ʢʦʥʮʝ ʘʧʨʝʣʷ ʚ ʫʣʦʚʘʭ ʧʨʠʩʫʪʩʪʚʦʚʘʣʘ ʟʥʘʯʠʪʝʣʴʥʘʷ 

ʜʦʣʷ ʨʦʜʠʚʰʠʭ ʩʘʤʦʢ, ʚ ʤʘʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʫʞʝ ʙʝʨʝʤʝʥʥʳʭ ʩʝʛʦʣʝʪʦʢ S. 

uralensis. ɼʘʪʳ ʠʭ ʨʦʞʜʝʥʠʷ, ʧʦʜʪʚʝʨʞʜʸʥʥʳʝ ʩʪʝʧʝʥʴʶ ʩʪʸʨʪʦʩʪʠ ʟʫʙʦʚ 

(ʂʦʣʯʝʚʘ, 2009), ʧʨʠʰʣʠʩʴ ʥʘ ʩʝʨʝʜʠʥʫ ʬʝʚʨʘʣʷ. ɸʥʘʣʠʟ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʠ 

ʧʦʣʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦ ʜʘʥʥʳʤ ʣʝʪʥʠʭ ʚʳʙʦʨʦʢ ʚʳʷʚʠʣ ʥʘʣʠʯʠʝ ʚʦʟʨʘʩʪʥʦʛʦ 

ʢʨʦʩʩʘ ʫ S. uralensis ʚ ʛʦʜ ʟʘʩʫʭʠ, ʢʦʛʜʘ ʚ ʩʝʨʝʜʠʥʝ ʣʝʪʘ ʩʘʤʢʠ-ʩʝʛʦʣʝʪʢʠ 

ʩʧʘʨʠʚʘʣʠʩʴ ʩ ʟʠʤʦʚʘʚʰʠʤʠ ʩʘʤʮʘʤʠ. ʉʘʤʮʳ-ʩʝʛʦʣʝʪʢʠ ʥʝ ʨʘʟʤʥʦʞʘʣʠʩʴ ʚʦʚʩʝ 

(ʆʣʝʥʝʚ, ɻʨʠʛʦʨʢʠʥʘ, 2016). ʏʠʩʣʝʥʥʦʩʪʴ ʛʨʳʟʫʥʦʚ, ʨʘʩʩʯʠʪʘʥʥʘʷ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʝʞʝʤʝʩʷʯʥʳʭ ʦʪʣʦʚʦʚ (6 ʦʪʣʦʚʦʯʥʳʭ ʩʝʩʩʠʡ), ʬʦʨʤʠʨʦʚʘʣʘʩʴ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʟʘ ʩʯʝʪ S. uralensis ʠ ʩʦʩʪʘʚʠʣʘ 45 ʦʩ/100 ʣ-ʩ (ʨʠʩ.). ʈʝʢʦʨʜʥʳʡ 

ʩʝʟʦʥʥʳʡ ʧʠʢ ʵʪʦʛʦ ʛʦʜʘ ʜʣʷ S. uralensis ʧʨʠʰʝʣʩʷ ʥʘ ʩʝʥʪʷʙʨʴ ï 65 ʦʩ/100 ʣ-ʩ. 

ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʜʨʫʛʠʭ ʚʠʜʦʚ (ʜʦ ʟʘʩʫʭʠ ʠʭ ʙʳʣʦ 10) ʚ ʧʝʨʠʦʜ 2010-2012 ʛʛ. ʚ 

ʫʣʦʚʘʭ ʦʪʩʫʪʩʪʚʦʚʘʣʠ (ʆʣʝʥʝʚ, ɻʨʠʛʦʨʢʠʥʘ, 2016). ɺ ʧʦʩʣʝʜʫʶʱʠʡ ʧʝʨʠʦʜ ʫ 

S. uralensis ʦʪʤʝʯʝʥʘ ʩʪʘʙʠʣʴʥʘʷ ʮʠʢʣʠʯʝʩʢʘʷ ʜʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ. 
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ʈʠʩ. ʄʥʦʛʦʣʝʪʥʷʷ ʜʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ (ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʟʥʘʯʝʥʠʷ) ʤʘʣʦʡ 

ʣʝʩʥʦʡ ʤʳʰʠ (S. uralensis) ʥʘ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʘʭ (ɺʋʈʉ-ʢʦʥʪʨʦʣʴ, ʨʘʩʩʪʦʷʥʠʝ 

10 ʢʤ) (2002-2023 ʛʛ.) 

 

ʆʪʜʘʣʝʥʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. ʈʝʪʨʦʩʧʝʢʪʠʚʥʦʝ ʠʟʫʯʝʥʠʝ ʢʨʘʥʠʦʣʦʛʠʯʝʩʢʠʭ 

ʤʘʪʝʨʠʘʣʦʚ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚʝʩʝʥʥʠʝ ʦʪʣʦʚʳ ʜʦ 2010 ʛ. ʚʩʝʛʜʘ ʩʦʩʪʦʷʣʠ ʪʦʣʴʢʦ ʠʟ 

ʟʠʤʦʚʘʚʰʠʭ ʦʩʦʙʝʡ S. uralensis, ʘ ʧʦʩʣʝ 2010 ʛ. ʟʠʤʥʝʝ ʨʘʟʤʥʦʞʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ 

ʦʙʳʯʥʳʤ ʷʚʣʝʥʠʝʤ (ɻʨʠʛʦʨʢʠʥʘ ʠ ʜʨ., 2019).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʧʨʠʤʝʨʝ ʚʠʜʦʚ ʨʘʟʥʦʡ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, 

ʥʘʩʝʣʷʶʱʠʭ ʨʘʟʥʳʝ ʣʘʥʜʰʘʬʪʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʟʦʥʳ, ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ 

ʚʠʜʦʚʘʷ ʩʧʝʮʠʬʠʢʘ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʵʢʩʪʨʝʤʘʣʴʥʫʶ ʟʘʩʫʭʫ. ʉʪʨʘʪʝʛʠʠ ʧʦʧʫʣʷʮʠʡ 

Cl. glareolus ʠ S. uralensis ʦʢʘʟʘʣʠʩʴ ʦʧʪʠʤʘʣʴʥʳʤʠ ʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʚʠʜʦʚ, ʢʦʪʦʨʳʝ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʟʘʩʫʭ 

(ʢʦʥʪʨʘʩʪʥʳʡ ʬʦʥ) ʤʘʢʩʠʤʘʣʴʥʦ ʨʝʘʣʠʟʦʚʘʣʠ ʘʜʘʧʪʠʚʥʳʡ ʧʦʪʝʥʮʠʘʣ. 
ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʀʥʩʪʠʪʫʪʘ ʵʢʦʣʦʛʠʠ 

ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ ʋʨʆ ʈɸʅ (  ̄122021000077ï6, ˉ 122021000085ï1). 
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The article contains memoirs about the life and work of Nikolai Vasilyevich 

Glotov in Dagestan. The role of N.V. Glotov as the founder of the formation and 

development of population biology of plants is substantiated. 
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ɺ ʞʠʟʥʠ ʅʠʢʦʣʘʷ ɺʘʩʠʣʴʝʚʠʯʘ ɻʣʦʪʦʚʘ ʩ ɼʘʛʝʩʪʘʥʦʤ ʩʚʷʟʘʥʳ ʷʨʢʠʝ, 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʠ, ʙʳʪʴ ʤʦʞʝʪ, ʝʱʝ ʥʝ ʚʧʦʣʥʝ ʦʩʚʝʱʝʥʥʳʝ ʩʪʨʘʥʠʮʳ. ʉʦ ʩʚʦʝʡ 

ʩʪʦʨʦʥʳ, ʅ.ɺ. ɻʣʦʪʦʚ ʤʥʦʛʦʝ ʩʜʝʣʘʣ ʜʣʷ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʚ ɼʘʛʝʩʪʘʥʝ. ɽʛʦ, 

ʚʤʝʩʪʝ ʩ ʩʦʟʜʘʪʝʣʝʤ ɻʫʥʠʙʩʢʦʛʦ ʛʦʨʥʦʛʦ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ, ʄʘʛʦʤʝʜʤʠʨʟʦʡ 

ʄʫʩʘʝʚʠʯʝʤ ʄʘʛʦʤʝʜʤʠʨʟʘʝʚʳʤ, ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʘʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʙʠʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ ɼʘʛʝʩʪʘʥʘ. ɼʦ ʵʪʦʛʦ ʬʣʦʨʫ ʠ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ɼʘʛʝʩʪʘʥʘ ʦʧʠʩʳʚʘʣʠ ʤʥʦʛʠʝ ʟʥʘʤʝʥʠʪʳʝ ʙʦʪʘʥʠʢʠ, ʥʦ 

ʧʦʧʫʣʷʮʠʦʥʥʳʡ ʧʦʜʭʦʜ ʙʳʣ ʚʧʝʨʚʳʝ ʠʩʧʦʣʴʟʦʚʘʥ ʟʜʝʩʴ ʠʤʝʥʥʦ ʵʪʠʤʠ 

ʫʯʝʥʳʤʠ. 

ɺ ʥʘʯʘʣʝ 70-ʭ ʛʦʜʦʚ ʅʠʢʦʣʘʡ ɺʘʩʠʣʴʝʚʠʯ, ʨʘʙʦʪʘʷ ʥʘ ʢʘʬʝʜʨʝ ʛʝʥʝʪʠʢʠ 

ʄɻʋ, ʥʘʯʘʣ ʛʣʦʙʘʣʴʥʳʡ ʮʠʢʣ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʧʫʣʷʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʜʫʙʦʚ ʂʘʚʢʘʟʘ ʩʦʚʤʝʩʪʥʦ ʩ ʃʝʦʥʠʜʦʤ ʌʠʣʘʪʦʚʠʯʝʤ 

ʉʝʤʝʨʠʢʦʚʳʤ ʠ ʃʴʚʦʤ ɸʥʘʪʦʣʴʝʚʠʯʝʤ ɾʠʚʦʪʦʚʩʢʠʤ. ʅʘʯʘʣʠ ʩ ʉʝʚʝʨʦ-ɿʘʧʘʜʘ, 

ʦʨʛʘʥʠʟʦʚʘʚ ʥʝʩʢʦʣʴʢʦ ʣʝʪʥʠʭ ʵʢʩʧʝʜʠʮʠʡ ʚ ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ (ʋʙʠʥʩʢʦʝ 

ʣʝʩʥʠʯʝʩʪʚʦ, ʦʢʨʝʩʪʥʦʩʪʠ ʛʦʨʳ ʐʠʰʘʥ). ʗ ʪʘʤ ʙʳʣ ʩʪʫʜʝʥʪʦʤ, ʚ 1972 ʛ. ʠ ʤʦʛʫ 

ʟʘʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʢʘʢ ʠ ʧʦʣʦʞʝʥʦ, ʞʠʣʠ ʚ ʧʦʧʫʣʷʮʠʠ, ʚ 

ʜʫʙʦʚʦ-ʛʨʘʙʦʚʦʤ ʛʦʨʥʦʤ ʣʝʩʫ. ʇʦʤʠʤʦ ʦʙʳʯʥʦʛʦ ʯʝʨʝʰʯʘʪʦʛʦ ʜʫʙʘ, ʢʦʪʦʨʳʡ ʥʘ 

ʂʘʚʢʘʟʝ ʠʟʤʝʥʯʠʚ ʙʦʣʝʝ ʦʙʳʯʥʦʛʦ, ʠʟʫʯʘʣʠ ʩʣʦʞʥʫʶ ʠ ʟʘʧʫʪʘʥʥʫʶ ʛʨʫʧʧʫ 

ʩʠʜʷʯʝʮʚʝʪʥʳʭ ʜʫʙʦʚ (ʩʢʘʣʴʥʳʡ, ʧʫʰʠʩʪʳʡ, ʛʨʫʟʠʥʩʢʠʡ ʠ ʜʨ.). ʆʪʥʦʩʠʪʝʣʴʥʦ 

ʚʳʜʝʣʝʥʠʷ ʠ ʦʧʠʩʘʥʠʷ ʚʠʜʦʚ ʜʘʥʥʦʡ ʛʨʫʧʧʳ, ʠʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ, ʚ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʙʦʪʘʥʠʢʝ ʙʳʪʦʚʘʣʠ ʜʠʩʢʫʩʩʠʠ. ʇʦʤʥʶ, ʢʘʢ-ʪʦ ʅʠʢʦʣʘʡ 

ɺʘʩʠʣʴʝʚʠʯ ʧʦʜʰʫʪʠʣ ʥʘʜ ʃʝʦʥʠʜʦʤ ʌʠʣʘʪʦʚʠʯʝʤ. ʆʥ ʪʱʘʪʝʣʴʥʦ ʩʯʠʩʪʠʣ ʩ 

ʣʠʩʪʘ ʚʦʡʣʦʯʥʦʝ ʦʧʫʰʝʥʠʝ (ʚʘʞʥʳʡ ʧʨʠʟʥʘʢ ʜʫʙʘ ʧʫʰʠʩʪʦʛʦ) ʠ ʧʨʠʥʝʩ 

ʉʝʤʝʨʠʢʦʚʫ: çɻʣʷʥʴ, ʌʠʣʘʪʳʯ, ʥʝ ʧʦʡʤʫ, ʯʪʦ ʟʘ ʜʫʙè. ʉʝʤʝʨʠʢʦʚ ʚʥʠʤʘʪʝʣʴʥʦ 

ʦʩʤʦʪʨʝʣ ʣʠʩʪ, ʚʦʩʧʦʣʴʟʦʚʘʣʩʷ ʣʫʧʦʡ, ʧʦʪʦʤ ʜʦʛʘʜʘʣʩʷ ʠ ʩʪʘʣ ʚʠʨʪʫʦʟʥʦ 

ʨʫʛʘʪʴʩʷ. 

ɺ 1974 ʛ. ɻʣʦʪʦʚ, ʉʝʤʝʨʠʢʦʚ ʠ ɾʠʚʦʪʦʚʩʢʠʡ ʜʦʙʨʘʣʠʩʴ ʜʦ ɺʦʩʪʦʯʥʦʛʦ 

ʂʘʚʢʘʟʘ, ʚʧʝʨʚʳʝ ʧʨʠʝʭʘʚ ʚ ɼʘʛʝʩʪʘʥ ʠ ʚʩʪʨʝʪʠʚʰʠʩʴ ʩ 

ʄ. ʄ. ʄʘʛʦʤʝʜʤʠʨʟʘʝʚʳʤ, ʢʨʫʧʥʝʡʰʠʤ ʙʦʪʘʥʠʢʦʤ, ʛʝʥʝʪʠʢʦʤ ʠ 

ʤʦʨʬʦʛʝʥʝʪʠʢʦʤ, ʟʥʘʪʦʢʦʤ ʜʘʛʝʩʪʘʥʩʢʦʡ ʬʣʦʨʳ (ʨʠʩ. 1). ʆʥ ʟʘʚʝʜʦʚʘʣ 

ʣʘʙʦʨʘʪʦʨʠʝʡ ʛʝʥʝʪʠʢʠ ʨʘʩʪʝʥʠʡ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ɸʅ ʉʉʉʈ ʠ ʩʦʟʜʘʚʘʣ 
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ɻʫʥʠʙʩʢʫʶ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʙʘʟʫ. ʉʦʙʩʪʚʝʥʥʦ, ʦʥ ʠ ʧʨʠʛʣʘʩʠʣ ɻʣʦʪʦʚʘ ʩ 

ʪʦʚʘʨʠʱʘʤʠ ʚ ɼʘʛʝʩʪʘʥ, ʧʨʝʜʣʘʛʘʷ ʜʨʫʞʙʫ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ, ʢʨʦʚ ʠ ʧʦʤʦʱʴ ʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʧʦʝʟʜʦʢ. ʆʪʩʶʜʘ ʥʘʯʘʣʦʩʴ ʤʥʦʛʦʣʝʪʥʝʝ 

ʧʣʦʜʦʪʚʦʨʥʦʝ ʩʦʜʨʫʞʝʩʪʚʦ.  

ɺ ʘʚʛʫʩʪʝ 1975 ʛ., ʧʦʢʠʥʫʚ ʩʪʫʜʝʥʯʝʩʢʫʶ ʩʢʘʤʴʶ, ʷ ʧʦʝʭʘʣ ʚʤʝʩʪʝ ʩ 

ʅʠʢʦʣʘʝʤ ɺʘʩʠʣʴʝʚʠʯʝʤ ʚ ɼʘʛʝʩʪʘʥ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʣʣʝʢʪʦʨʘ ʠ ʚʦʦʙʱʝ, ʜʣʷ 

ʟʥʘʢʦʤʩʪʚʘ ʩ ʤʝʩʪʦʤ ʠ ʣʶʜʴʤʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʯʪʦ ɼʘʛʝʩʪʘʥ ʩʘʤ ʧʦ ʩʝʙʝ ʧʨʝʢʨʘʩʝʥ ʠ ʫʜʠʚʠʪʝʣʝʥ, ʵʪʦ ʦʯʝʥʴ 

ʠʥʪʝʨʝʩʥʦʝ ʤʝʩʪʦ ʜʣʷ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʙʠʦʣʦʛʦʚ. ɽʛʦ ʦʪʣʠʯʘʝʪ ʯʨʝʟʚʳʯʘʡʥʘʷ 

ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ ʠ ʤʦʟʘʠʯʥʦʩʪʴ ʩʨʝʜʳ, ʦʙʨʘʟʫʝʤʘʷ ʠʟʨʝʟʘʥʥʳʤ ʨʝʣʴʝʬʦʤ ʛʦʨʥʦʡ 

ʩʪʨʘʥʳ, ʩ ʚʳʩʦʪʥʦʡ ʟʦʥʘʣʴʥʦʩʪʴʶ, ʠʟʚʝʩʪʥʷʢʦʚʳʤʠ ʧʣʘʪʦ ʠ ʩʣʘʥʮʝʚʳʤʠ 

ʭʨʝʙʪʘʤʠ, ʢʦʥʪʨʘʩʪʥʳʤʠ ʶʞʥʳʤʠ ʠ ʩʝʚʝʨʥʳʤʠ ʩʢʣʦʥʘʤʠ, ʛʣʫʙʦʢʠʤʠ ʨʝʯʥʳʤʠ 

ʜʦʣʠʥʘʤʠ. ʕʪʦ ʦʧʨʝʜʝʣʷʝʪ ʩʠʣʴʥʫʶ ʠʟʦʣʠʨʦʚʘʥʥʦʩʪʴ ʧʦʧʫʣʷʮʠʡ. ʅʝ ʩʣʫʯʘʡʥʦ 

ʚ ɼʘʛʝʩʪʘʥʩʢʦʡ ʬʣʦʨʝ ʪʘʢʘʷ ʩʪʝʧʝʥʴ ʵʥʜʝʤʠʟʤʘ. ɺ ʦʙʱʝʤ, ʧʦ ʢʨʳʣʘʪʦʤʫ 

ʚʳʨʘʞʝʥʠʶ ʄʘʛʦʤʝʜʤʠʨʟʘʝʚʘ: çɼʘʛʝʩʪʘʥ ï ʘʨʝʥʘ ʠʥʪʝʥʩʠʚʥʳʭ 

ʤʠʢʨʦʵʚʦʣʶʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚè. 

 

 
ʈʠʩ. 1. ʄ. ʄ. ʄʘʛʦʤʝʜʤʠʨʟʘʝʚ ʠ ʅ. ɺ. ɻʣʦʪʦʚ 

 

ʇʦʧʫʣʷʮʠʠ ʜʫʙʦʚ ʟʜʝʩʴ ʚʳʛʣʷʜʝʣʠ ʩʦʚʝʨʰʝʥʥʦ ʠʥʘʯʝ. ɽʩʣʠ ʥʘ ɿʘʧʘʜʥʦʤ 

ʂʘʚʢʘʟʝ ʵʪʦ ʙʳʣʠ ʚʳʩʦʢʦʩʪʚʦʣʴʥʳʝ ʣʝʩʘ, ʪʦ ʚ ʧʨʝʜʛʦʨʴʷʭ ɼʘʛʝʩʪʘʥʘ ʙʳʣ 

çʛʦʨʥʳʡ ʜʫʙʥʷʢè, ʥʠʟʢʦʨʦʩʣʘʷ ʧʦʨʦʩʣʴ ʚʧʝʨʝʤʝʰʢʫ ʩ ʢʫʩʪʘʤʠ ʠ ʢʦʣʶʯʢʘʤʠ. 

ʂʦʛʜʘ ʤʳ ʧʦʝʭʘʣʠ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʩʝʣʝʥʠʷ ʊʘʣʛʠ ʥʝʧʦʜʘʣʝʢʫ ʦʪ ʄʘʭʘʯʢʘʣʳ ʠ 

ʩʪʘʣʠ ʦʙʩʣʝʜʦʚʘʪʴ ʤʝʣʢʦʣʝʩʴʝ ʥʘ ʩʢʣʦʥʝ ʫʱʝʣʴʷ, ɻʣʦʪʦʚ ʩ ʉʝʤʝʨʠʢʦʚʳʤ ʙʳʣʠ 

ʩʦʚʝʨʰʝʥʥʦ ʧʦʪʨʷʩʝʥʳ ʦʪʢʨʳʚʰʝʡʩʷ ʢʘʨʪʠʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ. ʃʠʩʪʴʷ 

ʙʫʢʚʘʣʴʥʦ ʢʘʞʜʦʛʦ ʜʝʨʝʚʘ ʙʳʣʠ ʦʪʣʠʯʥʳ ʦʪ ʦʩʪʘʣʴʥʳʭ. ʄʝʞʜʫ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʨʘʟʥʳʭ ʚʠʜʦʚ ʥʘʙʣʶʜʘʣʠʩʴ ʚʩʝʚʦʟʤʦʞʥʳʝ 

ʧʝʨʝʭʦʜʳ ʠ ʩʦʯʝʪʘʥʠʷ. ʕʪʦ ʙʳʣʘ ʥʝ ʧʣʘʚʥʘʷ ʢʘʨʪʠʥʘ ʠʥʪʨʦʛʨʝʩʩʠʚʥʦʡ 

ʛʠʙʨʠʜʠʟʘʮʠʠ, ʦ ʢʦʪʦʨʦʡ ʛʦʚʦʨʠʣ ɼ. ʃ. ʉʪʝʙʙʠʥʩ ʥʘ ʧʨʠʤʝʨʝ ʘʤʝʨʠʢʘʥʩʢʠʭ 

ʜʫʙʦʚ, ʘ ʢʘʢʘʷ-ʪʦ ʙʝʰʝʥʘʷ ʢʦʤʙʠʥʘʪʦʨʠʢʘ. ɿʜʝʩʴ ʤʳ ʥʘʙʨʘʣʠ ʦʛʨʦʤʥʳʝ 
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ʛʝʨʙʘʨʥʳʝ ʧʘʧʢʠ. ʉ ʪʝʭ ʧʦʨ ɻʣʦʪʦʚ ʠ ʉʝʤʝʨʠʢʦʚ ʦʙʦʟʥʘʯʘʣʠ ʩʠʜʷʯʝʮʚʝʪʥʳʝ 

ʜʫʙʳ ɼʘʛʝʩʪʘʥʘ ʢʘʢ ʚʠʜʦʚʦʡ ʢʦʤʧʣʝʢʩ. 

ʊʝʧʝʨʴ ʧʦʨʘ ʩʢʘʟʘʪʴ ʦ ʤʝʩʪʝ ʠ ʣʶʜʷʭ. çʉʝʨʜʮʝʤè ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʙʠʦʣʦʛʠʠ 

ʙʳʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʙʘʟʘ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʥʘ ʧʨʦʩʣʘʚʣʝʥʥʦʤ ʠʩʪʦʨʠʢʘʤʠ ʠ 

ʙʦʪʘʥʠʢʘʤʠ ɻʫʥʠʙʩʢʦʤ ʧʣʘʪʦ (ʨʠʩ. 2). 

ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʦʛʦʨʦʞʝʥʥʳʡ ʫʯʘʩʪʦʢ ʥʘ 

ʪʝʨʨʘʩʘʭ ʚʥʫʪʨʝʥʥʝʛʦ ʩʝʚʝʨʥʦʛʦ ʩʢʣʦʥʘ. ɹʘʟʘ ʠʤʝʣʘ ʣʘʙʦʨʘʪʦʨʥʳʡ ʢʦʨʧʫʩ ï 

ʦʜʥʦʵʪʘʞʥʳʡ ʜʦʤ ʩ ʢʦʤʥʘʪʦʡ-ʣʘʙʦʨʘʪʦʨʠʝʡ, ʛʜʝ ʙʳʣʠ ʨʘʙʦʯʠʝ ʩʪʦʣʳ ʩ 

ʙʠʥʦʢʫʣʷʨʘʤʠ ʠ ʰʢʘʬʳ, ʟʘʧʦʣʥʝʥʥʳʝ ʛʝʨʙʘʨʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ. ɽʱʝ ʚ ʢʦʨʧʫʩʝ 

ʙʳʣʘ ʢʫʭʥʷ ʠ ʚʝʨʘʥʜʘ ʩ ʧʨʝʢʨʘʩʥʳʤ ʚʠʜʦʤ ʥʘ ʧʣʘʪʦ ʠ ʦʢʨʝʩʪʥʳʝ ʛʦʨʳ, 

ʩʣʫʞʠʚʰʘʷ ʩʪʦʣʦʚʦʡ ʠ ʛʦʩʪʠʥʦʡ. ʉʦʪʨʫʜʥʠʢʠ ʞʠʣʠ ʪʦʛʜʘ ʚ ʧʘʣʘʪʢʘʭ ʥʘ ʥʠʞʥʝʡ 

ʪʝʨʨʘʩʝ ʫʯʘʩʪʢʘ. ʉʝʡʯʘʩ ʵʪʫ ʙʘʟʫ ʥʝ ʫʟʥʘʪʴ ï ʦʥʘ çʚʳʨʦʩʣʘè ʚ ɻʦʨʥʳʡ 

ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ, ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʣʘʩʴ, ʦʢʫʣʴʪʫʨʠʣʘʩʴ ʠ çʧʦʭʦʨʦhʝʣʘè. 

 

 
ʈʠʩ. 2. ɻʫʥʠʙʩʢʘʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʙʘʟʘ ʚ 70-ʝ ʛʦʜʳ 

 

ɹʘʟʘ ʙʳʣʘ ʩʪʘʮʠʦʥʘʨʦʤ, ʦʪʢʫʜʘ ʥʘ ʬʠʣʠʘʣʦʚʩʢʦʡ ʧʦʣʫʪʦʨʢʝ ʧʝʨʠʦʜʠʯʝʩʢʠ 

ʩʦʚʝʨʰʘʣʠʩʴ ʵʢʩʧʝʜʠʮʠʦʥʥʳʝ ʚʳʝʟʜʳ ʚ ʨʘʟʥʳʝ ʨʘʡʦʥʳ ɼʘʛʝʩʪʘʥʘ, ʟʘ 

ʤʘʪʝʨʠʘʣʘʤʠ ʠʟ ʨʘʟʥʳʭ ʧʦʧʫʣʷʮʠʡ. ʆʜʥʘʢʦ, ʛʣʘʚʥʦʝ ï ʣʶʜʠ.  

çʄʘʛʦʤʝʜʤʠʨʟʘʝʚʮʳè ï ʥʝʙʦʣʴʰʦʡ, ʜʨʫʞʥʳʡ ʠ ʩʠʤʧʘʪʠʯʥʳʡ ʢʦʣʣʝʢʪʠʚ 

ʤʦʣʦʜʳʭ ʵʥʪʫʟʠʘʩʪʦʚ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʙʠʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ, ʢʫʜʘ ʷ ʣʝʛʢʦ ʠ 

ʝʩʪʝʩʪʚʝʥʥʦ ʚʣʠʣʩʷ ʚ ʢʘʯʝʩʪʚʝ ʘʩʧʠʨʘʥʪʘ ʅʠʢʦʣʘʷ ɺʘʩʠʣʴʝʚʠʯʘ. ʗ ʥʝ ʤʦʛʫ 

ʧʝʨʝʯʠʩʣʠʪʴ ʚʩʝʭ, ʥʦ ʥʘʟʦʚʫ ʦʩʥʦʚʥʦʝ çʷʜʨʦè, ʧʠʦʥʝʨʦʚ ɻʫʥʠʙʩʢʦʡ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʘʟʳ. ʅʘʟʳʚʘʶ ʙʝʟ ʦʪʯʝʩʪʚ ï ʪʦʛʜʘ ʚʩʝ ʙʳʣʠ ʤʦʣʦʜʳ. ʆʥʠ 

ʜʣʷ ʤʝʥʷ ʥʝʨʘʟʨʳʚʥʳ ʩʦ ʩʚʦʠʤʠ ʦʙʲʝʢʪʘʤʠ ï ʪʘʢ ʚʤʝʩʪʝ ʠ ʧʠʰʫ: ɻʘʣʠʥʘ 

ɸʨʥʘʫʪʦʚʘ ï ʧʨʠʤʫʣʳ, ʅʘʪʘʣʴʷ ɻʘʩʘʥʦʚʘ (ʄʘʛʦʤʝʜʦʚʘ) ʠ ʃʶʜʤʠʣʘ ɹʦʥʜʘʨʝʥʢʦ 

(ɻʨʠʮʝʥʢʦ) ï ʜʠʢʘʷ ʘʣʳʯʘ, ɿʠʷʨʘʪ ɻʫʩʝʡʥʦʚʘ ï ʩʦʣʥʮʝʮʚʝʪ, ʉʘʣʠʤʘʪ ɼʘʣʛʘʪʦʚʘ 

ï ʜʠʢʘʷ ʟʝʤʣʷʥʠʢʘ, ɸʣʠ ʍʘʙʠʙʦʚ ï ʢʣʝʚʝʨʘ, ʄʘʛʦʤʝʜ ɼʠʙʠʨʦʚ ï ʙʝʨʝʟʘ ʈʘʜʜʝ, 

ʄʝʜʞʠʜ ʆʤʘʨʠʝʚ ï ʦʙʣʝʧʠʭʘ, ɹʘʛʨʘʤ ʏʘʪʫʝʚ ï ɺʘʚʠʣʦʚʠʷ (ʚʳʩʦʢʦʛʦʨʥʳʡ 
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ʙʦʙʦʚʳʡ ʵʥʜʝʤʠʢ), ɺʷʯʝʩʣʘʚ ɻʨʠʮʝʥʢʦ ï ʦʚʩʷʥʠʮʘ ɺʦʨʦʥʦʚʘ. ʄʦʞʥʦ ʧʦʥʷʪʴ, 

ʯʪʦ ʧʨʦʛʨʘʤʤʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʦʯʝʥʴ ʨʘʟʥʦʦʙʨʘʟʥʘ. ʉʦʪʨʫʜʥʠʢʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʘʟʳ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʄʘʛʦʤʝʜʤʠʨʟʘʝʚʘ ʛʝʨʦʠʯʝʩʢʠ ʝʝ 

ʩʦʟʜʘʚʘʣʠ, ʦʛʦʨʘʞʠʚʘʷ ʙʘʟʫ (ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ï ʦʪ ʢʦʨʦʚ), ʨʝʤʦʥʪʠʨʫʷ 

ʣʘʙʦʨʘʪʦʨʥʳʡ ʢʦʨʧʫʩ, ʟʘʢʣʘʜʳʚʘʷ ʥʘ ʢʘʤʝʥʠʩʪʳʭ ʪʝʨʨʘʩʘʭ ʦʧʳʪʥʳʝ ʫʯʘʩʪʢʠ, 

ʛʜʝ ʚʳʨʘʱʠʚʘʣʠ ʢʦʣʣʝʢʮʠʠ ʩʚʦʠʭ ʦʙʲʝʢʪʦʚ. ʆʥʠ ʩʪʦʡʢʦ ʧʝʨʝʥʦʩʠʣʠ 

ʩʧʘʨʪʘʥʩʢʠʝ ʫʩʣʦʚʠʷ, ʙʳʪʦʚʳʝ ʣʠʰʝʥʠʷ, ʪʨʷʩʣʠʩʴ ʚ ʧʦʣʫʪʦʨʢʝ ʧʦ ʛʦʨʥʳʤ 

ʜʦʨʦʛʘʤ, ʥʝ ʪʝʨʷʷ ʧʨʠ ʵʪʦʤ ʦʧʪʠʤʠʟʤʘ. 

ʇʦʷʚʣʝʥʠʝ ʅʠʢʦʣʘʷ ɺʘʩʠʣʴʝʚʠʯʘ ʙʳʣʦ ʙʣʘʛʦʪʚʦʨʥʦ. ɹʦʜʨʳʡ, ʫʣʳʙʘʶʱʠʡʩʷ, 

ʦʩʪʨʦʫʤʥʳʡ, ʦʥ ʫʤʝʣ ʩʦʟʜʘʚʘʪʴ ʘʪʤʦʩʬʝʨʫ ʩʚʦʙʦʜʥʦʛʦ ʥʝʬʦʨʤʘʣʴʥʦʛʦ ʥʘʫʯʥʦʛʦ 

ʪʚʦʨʯʝʩʪʚʘ ʠ ʦʙʱʝʥʠʷ. ɺ ɻʫʥʠʙʝ ʫ ʥʝʛʦ ʙʳʣʦ ʪʨʠ ʘʩʧʠʨʘʥʪʘ: ɸʨʥʘʫʪʦʚʘ, 

ɹʦʥʜʘʨʝʥʢʦ ʠ ʷ (ʨʠʩ. 3). ʆʜʥʘʢʦ ʅʠʢʦʣʘʡ ɺʘʩʠʣʴʝʚʠʯ ʦʢʘʟʳʚʘʣ ʧʦʜʜʝʨʞʢʫ ʠ 

ʧʦʤʦʱʴ ʚʩʝʤ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ. ɻʣʦʪʦʚ ï ʧʨʠʟʥʘʥʥʳʡ ʘʩ ʙʠʦʤʝʪʨʠʠ. ʆʥ ʦʯʝʥʴ 

ʪʱʘʪʝʣʴʥʦ ʦʪʥʦʩʠʣʩʷ ʢ ʧʣʘʥʠʨʦʚʘʥʠʶ ʨʘʙʦʪʳ: ʚʳʙʦʨʫ ʧʫʥʢʪʦʚ ʠ ʤʘʨʰʨʫʪʦʚ 

ʩʙʦʨʘ ʤʘʪʝʨʠʘʣʦʚ, ʟʘʢʣʘʜʢʝ ʪʨʘʥʩʝʢʪ, ʫʯʝʪʥʳʭ ʧʣʦʱʘʜʦʢ, ʢ ʦʙʲʝʤʫ ʠ ʭʘʨʘʢʪʝʨʫ 

ʚʳʙʦʨʦʢ, ʚʳʙʦʨʫ ʧʨʠʟʥʘʢʦʚ, ʦʨʛʘʥʠʟʘʮʠʠ ʦʧʳʪʦʚ. ʇʨʠ ʵʪʦʤ, ʢʦʥʝʯʥʦ, ʦʥ 

ʟʘʨʘʥʝʝ ʟʥʘʣ, ʢʘʢ ʦʙʩʯʠʪʳʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʠ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ 

ʨʝʟʫʣʴʪʘʪʳ. ʃʶʙʠʤʳʤ ʠʟ ʝʛʦ ʤʝʪʦʜʦʚ ʙʳʣ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ, ʨʘʟʣʠʯʥʳʝ 

ʝʛʦ ʩʭʝʤʳ, ʚ ʢʦʪʦʨʳʭ ʚʩʝ ʤʳ ʥʝ ʩʠʣʴʥʦ ʨʘʟʙʠʨʘʣʠʩʴ. ʅʠʢʦʣʘʡ ɺʘʩʠʣʴʝʚʠʯ ʩʚʦʠʤ 

ʤʝʣʢʠʤ ʘʢʢʫʨʘʪʥʳʤ ʧʦʯʝʨʢʦʤ (ʥʫ ʥʝ ʙʳʣʦ ʪʦʛʜʘ ʢʦʤʧʴʶʪʝʨʦʚ) ʧʠʩʘʣ ʥʘʤ ʧʣʘʥʳ 

ʨʘʙʦʪʳ, ʘʣʛʦʨʠʪʤʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʩʧʠʩʢʠ ʥʝʦʙʭʦʜʠʤʦʡ 

ʣʠʪʝʨʘʪʫʨʳ. ʋ ʥʝʛʦ ʙʳʣ ʨʝʜʢʦʩʪʥʳʡ ʚ ʪʦ ʚʨʝʤʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʢʘʣʴʢʫʣʷʪʦʨ 

çHewlett-Packardè ʥʘ ʢʦʪʦʨʦʤ ʦʥ ʧʨʦʚʦʜʠʣ ʟʘʚʝʨʰʘʶʱʠʡ ʘʥʘʣʠʟ, ʘ ʜʣʷ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʨʘʩʯʝʪʦʚ ʦʜʘʣʞʠʚʘʣ ʤʘʰʠʥʢʫ ʥʘʤ. 

 

 
ʈʠʩ. 3. ʅ. ɺ. ɻʣʦʪʦʚ ʩ ʘʩʧʠʨʘʥʪʘʤʠ (ɻ. ʀ. ɸʨʥʘʫʪʦʚʘ, ɺ. ɺ. ɻʨʠʮʝʥʢʦ, 

ɺ. ʄ. ʉʦʣʦʤʘʪʠʥ ʩ çHewlett-Packardè) ʚ ʣʘʙʦʨʘʪʦʨʠʠ 
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ʅʝ ʧʨʠʧʦʤʥʶ, ʯʪʦʙʳ ʢʪʦ-ʪʦ ʙʦʷʣʩʷ ʚʩʪʨʝʯʠ ʩ ʅʠʢʦʣʘʝʤ ɺʘʩʠʣʴʝʚʠʯʝʤ, 

ʥʘʦʙʦʨʦʪ, ʚʩʝ ʦʯʝʥʴ ʵʪʦʛʦ ʞʝʣʘʣʠ. ʀʥʦʡ ʨʘʟ ʢ ʥʝʤʫ ʥʘ ʢʦʥʩʫʣʴʪʘʮʠʶ 

ʚʳʩʪʨʘʠʚʘʣʘʩʴ ʦʯʝʨʝʜʴ. ʕʪʦ ʙʳʣʘ ʪʷʞʝʣʘʷ ʥʘʛʨʫʟʢʘ, ʥʦ ɻʣʦʪʦʚ ʩ ʘʥʛʝʣʴʩʢʠʤ 

ʪʝʨʧʝʥʠʝʤ ʧʝʨʝʥʦʩʠʣ ʝʝ. ʂʨʠʪʠʢʘ ʝʛʦ ʙʳʣʘ ʥʝ ʦʙʠʜʥʦʡ, ʢʦʨʨʝʢʪʥʦʡ ʠ 

ʧʦʟʠʪʠʚʥʦʡ. ʆʥ ʥʘʩʪʨʘʠʚʘʣ ʚʩʝʭ ʥʘ ʫʩʧʝʰʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʠ ʟʘʚʝʨʰʝʥʠʝ 

ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ ʠ, ʯʝʤ ʤʦʛ, ʩʪʘʨʘʣʩ ̫ʧʦʤʦʯʴ ʚ ʵʪʦʤ. 

ʅʠʢʦʣʘʡ ɺʘʩʠʣʴʝʚʠʯ ʣʶʙʠʣ ʫʩʪʨʘʠʚʘʪʴ ʚʩʷʢʠʝ ʧʫʙʣʠʯʥʳʝ ʥʘʫʯʥʳʝ 

ʚʳʩʪʫʧʣʝʥʠʷ: ʣʝʢʮʠʠ, ʜʦʢʣʘʜʳ, ʦʪʯʝʪʳ, ʧʨʝʥʠʷ. ʀʥʦʛʜʘ ʦʥ ʜʘʚʘʣ ʢʘʢʫʶ-ʥʠʙʫʜʴ 

ʠʥʪʝʨʝʩʥʫʶ ʩʪʘʪʴʶ ʩ ʧʨʦʩʴʙʦʡ ʧʝʨʝʚʝʩʪʠ, ʧʨʦʯʝʩʪʴ ʠ ʜʦʣʦʞʠʪʴ. ʉʦʪʨʫʜʥʠʢʠ ʙʘʟʳ 

ʧʝʨʠʦʜʠʯʝʩʢʠ ʨʘʩʩʢʘʟʳʚʘʣʠ ʦ ʩʚʦʠʭ ʦʙʲʝʢʪʘʭ, ʨʝʟʫʣʴʪʘʪʘʭ ʠ ʧʣʘʥʘʭ (ʨʠʩ. 4). 

 

 
ʈʠʩ. 4. ɼʠʩʢʫʩʩʠʷ: ʅ. ɺ. ɻʣʦʪʦʚ, ɺ. ɺ. ɻʨʠʮʝʥʢʦ, ɺ. ʄ. ʉʦʣʦʤʘʪʠʥ 

 

 
ʈʠʩ. 5. ʋʯʘʩʪʥʠʢʠ ʚʳʝʟʜʥʦʡ ʩʝʩʩʠʠ ʚ ɻʫʥʠʙʝ 
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ɺ ɻʫʥʠʙʝ ʙʳʚʘʣʠ ʨʘʟʥʳʝ ʛʦʩʪʠ, ʠʥʪʝʨʝʩʥʳʝ ʫʯʝʥʳʝ. ʇʝʨʚʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʢ 

ʥʠʤ ʙʳʣʦ ï ʧʨʦʯʝʩʪʴ ʜʦʢʣʘʜ ʧʦ ʩʚʦʝʡ ʪʝʤʝ, ʚʦʚʩʝ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʠʟ 

ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʙʠʦʣʦʛʠʠ. ʅʘʧʨʠʤʝʨ, ʜʨʫʛʦʡ ʘʩʧʠʨʘʥʪ ʅʠʢʦʣʘʷ ɺʘʩʠʣʴʝʚʠʯʘ ʠ 

ʤʦʡ ʜʨʫʛ ï ʵʥʪʦʤʦʣʦʛ ɺʘʣʝʨʠʡ ʄʠʭʘʡʣʦʚʠʯ ʉʦʣʦʤʘʪʠʥ, ʙʫʜʫʯʠ ʚ ɻʫʥʠʙʝ, 

ʧʨʦʯʝʣ ʚʜʦʭʥʦʚʝʥʥʳʡ ʜʦʢʣʘʜ ʦ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʝ ʨʘʩʪʝʥʠʡ ʦʪ ʚʨʝʜʠʪʝʣʝʡ. 

ɺʩʝ ʵʪʦ ʜʘʚʘʣʦ ʤʦʣʦʜʳʤ ʫʯʝʥʳʤ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʫʯʥʦʛʦ ʦʙʱʝʥʠʷ, ʦʧʳʪ 

ʧʫʙʣʠʯʥʳʭ ʚʳʩʪʫʧʣʝʥʠʡ, ʨʘʩʰʠʨʷʣʦ ʢʨʫʛʦʟʦʨ, ʦʪʪʘʯʠʚʘʣʦ ʦʨʘʪʦʨʩʢʠʝ ʠ 

ʧʦʣʝʤʠʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ. ʇʦʟʞʝ ʷ ʧʦʥʷʣ, ʯʪʦ ʵʪʘ ʩʣʘʚʥʘʷ ʪʨʘʜʠʮʠʷ ʠʜʝʪ ʦʪ 

çɼʨʦʟʦʩʦʦʨʘè ʉ. ʉ. ʏʝʪʚʝʨʠʢʦʚʘ ʠ çʪʨʝʧʦʚè ʅ. ɺ. ʊʠʤʦʬʝʝʚʘ-ʈʝʩʦʚʩʢʦʛʦ. 

ɺ 1975 ʛ. ʚʳʰʝʣ ʧʝʨʚʳʡ ʩʙʦʨʥʠʢ ʪʨʫʜʦʚ ʣʘʙʦʨʘʪʦʨʠʠ ʛʝʥʝʪʠʢʠ ʨʘʩʪʝʥʠʡ 

ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʬʠʣʠʘʣʘ çɻʝʥʝʪʠʢʘ ʠ ʵʚʦʣʶʮʠʷ ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʡ 

ʨʘʩʪʝʥʠʡè, ʚ ʢʦʪʦʨʦʤ ʅʠʢʦʣʘʡ ɺʘʩʠʣʴʝʚʠʯ ʧʦʤʝʩʪʠʣ ʧʨʦʛʨʘʤʤʥʫʶ ʜʣʷ 

ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʙʠʦʣʦʛʦʚ ʩʪʘʪʴʶ çʇʦʧʫʣʷʮʠ ̫ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʦ-ʠʩʪʦʨʠʯʝʩʢʘʷ 

ʩʪʨʫʢʪʫʨʘè. 

ɺ 1976 ʛ. ʧʨʠ ʜʝʷʪʝʣʴʥʦʤ ʫʯʘʩʪʠʠ ʅ. ɺ. ɻʣʦʪʦʚʘ ʠ ʄ. ʄ. ʄʘʛʦʤʝʜʤʠʨʟʘʝʚʘ ʚ 

ɻʫʥʠʙʝ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʠ ʧʨʦʚʝʜʝʥʘ ʥʘ ʚʳʩʰʝʤ ʫʨʦʚʥʝ ʜʘʛʝʩʪʘʥʩʢʦʛʦ 

ʛʦʩʪʝʧʨʠʠʤʩʪʚʘ ʚʳʝʟʜʥʘʷ ʩʝʢʮʠʷ ʵʚʦʣʶʮʠʦʥʥʦʡ ʠ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʛʝʥʝʪʠʢʠ 

ʅʘʫʯʥʦʛʦ ʩʦʚʝʪʘ ʧʦ ʧʨʦʙʣʝʤʘʤ ʛʝʥʝʪʠʢʠ ʠ ʩʝʣʝʢʮʠʠ ɸʅ ʉʉʉʈ. ɿʜʝʩʴ ʙʳʣʠ 

ʤʥʦʛʠʝ ʟʘʤʝʯʘʪʝʣʴʥʳʝ ʫʯʝʥʳʝ, ʚʳʩʪʫʧʣʝʥʠʷ ʢʦʪʦʨʳʭ ʚ ʚʝʣʠʢʦʣʝʧʥʦʡ ʧʘʥʦʨʘʤʝ 

ɻʫʥʠʙʩʢʦʛʦ ʧʣʘʪʦ ʫʩʠʣʠʚʘʣʠ ʵʬʬʝʢʪ ʩʦʙʳʪʠʷ (ʨʠʩ. 5). 

ʅʠʢʦʣʘʡ ɺʘʩʠʣʴʝʚʠʯ ʙʳʣ ʦʯʝʥʴ ʠʥʪʝʨʝʩʝʥ ʠ ʦʙʘʷʪʝʣʝʥ ʥʝ ʪʦʣʴʢʦ ʚ ʥʘʫʢʝ, ʥʦ 

ʠ ʚ ʞʠʟʥʠ (ʨʠʩ. 6).  

 

 
ʈʠʩ. 6. ɻʫʥʠʙ: ʅʠʢʦʣʘʡ ɺʘʩʠʣʴʝʚʠʯ ʥʘ ʦʪʜʳʭʝ ʠ ʟʘ ʨʘʙʦʪʦʡ 

 

ʇʨʠ ʩʚʦʝʤ ʧʦʜʚʠʞʥʠʯʝʩʢʦʤ ʪʨʫʜʝ, ʫʤʝʣ ʭʦʨʦʰʦ, ʩʦ ʚʢʫʩʦʤ ʦʪʜʦʭʥʫʪʴ. 

ɺʝʣʠʢʦʣʝʧʥʳʡ ʨʘʩʩʢʘʟʯʠʢ ʠ ʚʥʠʤʘʪʝʣʴʥʳʡ ʩʣʫʰʘʪʝʣʴ ʦʥ ʚʩʝʛʜʘ ʙʳʣ ʞʝʣʘʥʥʳʤ 

ʩʦʙʝʩʝʜʥʠʢʦʤ ʚ ʜʨʫʞʝʩʢʦʡ ʢʦʤʧʘʥʠʠ. 

ʇʨʠʨʦʜʫ ʪʦʥʢʦ ʚʦʩʧʨʠʥʠʤʘʣ ʥʝ ʪʦʣʴʢʦ ʚ ʧʦʧʫʣʷʮʠʦʥʥʦʤ, ʥʦ ʠ ʚ 

ʵʩʪʝʪʠʯʝʩʢʦʤ ʘʩʧʝʢʪʝ. ʃʶʙʠʣ ʣʠʪʝʨʘʪʫʨʫ ʠ ʠʩʢʫʩʩʪʚʦ: ʩʨʝʜʠ ʧʠʩʘʪʝʣʝʡ ʚʳʩʦʢʦ 
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ʮʝʥʠʣ ʅ. ʃʝʩʢʦʚʘ, ʠʟ ʧʦʵʪʦʚ ï ɹ. ʇʘʩʪʝʨʥʘʢʘ ʠ ʆ. ʄʘʥʜʝʣʴʰʪʘʤʘ, ʩʨʝʜʠ 

ʭʫʜʦʞʥʠʢʦʚ ï ʆ. ʈʝʥʫʘʨʘ. 

ʅʠʢʦʣʘʡ ɺʘʩʠʣʴʝʚʠʯ ʝɦʝ ʥʝ ʨʘʟ ʧʨʠʝʟʞʘʣ ʚ ɼʘʛʝʩʪʘʥ. ʅʦ ʠ ʧʦʪʦʤ ʚʩʝʛʜʘ ʩ 

ʪʝʧʣʦʤ ʚʩʧʦʤʠʥʘʣ ɻʫʥʠʙ ʠ ʜʘʛʝʩʪʘʥʩʢʠʭ ʜʨʫʟʝʡ, ʠʥʪʝʨʝʩʦʚʘʣʩʷ ʠʭ ʞʠʟʥʴʶ, ʩ 

ʨʘʜʦʩʪʴʶ ʚʩʪʨʝʯʘʣʩʷ, ʧʠʩʘʣ, ʟʚʦʥʠʣ, ʦʢʘʟʳʚʘʣ ʥʘʫʯʥʫʶ ʧʦʜʜʝʨʞʢʫ. 

ɸ ʤʳ ʚʩʝʛʜʘ ʦʱʫʱʘʝʤ ʩʝʙʷ ʧʠʪʦʤʮʘʤʠ çʛʥʝʟʜʘ ɻʣʦʪʦʚʘ ʠ ʄʘʛʦʤʝʜʤʠʨʟʘʝʚʘè 

ʠ ʜʦ ʩʠʭ ʧʦʨ ʯʫʚʩʪʚʫʝʤ ʜʦʙʨʦʪʫ ʠ ʟʘʙʦʪʫ ʅʠʢʦʣʘʷ ɺʘʩʠʣʴʝʚʠʯʘ.  

ɺʩʧʦʤʠʥʘʷ ʅʠʢʦʣʘʷ ɺʘʩʠʣʴʝʚʠʯʘ, ʚʩʧʦʤʥʠʤ ʚʤʝʩʪʝ ʩ ʥʠʤ ʄʘʛʦʤʝʜʤʠʨʟʫ 

ʄʫʩʘʝʚʠʯʘ ʠ ʃʝʦʥʠʜʘ ʌʠʣʘʪʦʚʠʯʘ ʩ ʣʶʙʦʚʴʶ ʠ ʙʣʘʛʦʜʘʨʥʦʩʪʴʶ ʟʘ ʙʝʩʮʝʥʥʫʶ 

ʰʢʦʣʫ ʥʘʫʢʠ ʠ ʞʠʟʥʠ. 
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ɾʋʂʀ ʃʀʉʊʆɽɼʓ (COLEOPTERA : CHRYSOMELIDAE ) ʂɸʂ 

ʆɹʒɽʂʊʓ ʅɸʋʏʅʓʍ ʀ ʋʏɽɹʅʓʍ ʇʆʇʋʃʗʎʀʆʅʅʓʍ 

ʀʉʉʃɽɼʆɺɸʅʀʁ 
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ʫʜʦʙʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘʫʯʥʳʭ ʠ ʫʯʝʙʥʳʭ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
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ʧʨʝʜʣʘʛʘʝʤʳʭ ʦʙʲʝʢʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʫʢʠ ʣʠʩʪʦʝʜʳ, ʧʨʠʨʦʜʥʳʝ ʧʦʧʫʣʷʮʠʠ, ʠʟʤʝʥʯʠʚʦʩʪʴ, 

ʛʝʥʝʪʠʢʘ, ʵʢʦʣʦʛʠʷ, ʧʦʣʠʤʦʨʬʠʟʤ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʨʘʩʳ, ʥʘʫʯʥʳʝ ʠ ʫʯʝʙʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. 



_________________________________ 

142 

Gritsenko V. V. 

Russian State Agrarian University ï Moscow State Agricultural Academy named 

after K. A. Timiryazev 

Moscow, Russia 

 

LEAF BEETLES (COLEOPTERA: CHRYSOMELIDAE) AS AN OBJECTS 

OF SCIENTIFIC AND ED UCATIONAL POPULATION RESEARCHES  

 

Some common species of leaf beetles are recommended as convenient objects of 

scientific and educational population researches. The descriptions of variability, 

biological features and advantages of the proposed objects are given. 

Key words: leaf beetles, natural populations, variability, genetics, ecology, 

polymorphism, ecological races, scientific and educational researches. 

 

ʄʥʦʛʠʝ ʚʠʜʳ ʩʝʤʝʡʩʪʚʘ ʣʠʩʪʦʝʜʦʚ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʙʣʘʛʦʜʘʪʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʟʥʦʩʪʦʨʦʥʥʠʭ ʥʘʫʯʥʳʭ ʠ ʫʯʝʙʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ, ʛʝʥʝʪʠʢʠ, ʵʢʦʣʦʛʠʠ ʠ ʵʚʦʣʶʮʠʠ ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʡ. ʈʷʜ 

ʚʠʜʦʚ ʠʤʝʝʪ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʚʳʩʦʢʫʶ ʤʘʩʩʦʚʦʩʪʴ. ʋ ʤʥʦʛʠʭ 

ʣʠʩʪʦʝʜʦʚ ʠʤʘʛʦ ʠ ʣʠʯʠʥʢʠ ʦʙʠʪʘʶʪ ʦʪʢʨʳʪʦ ʥʘ ʪʨʘʚʷʥʠʩʪʳʭ ʠ ʥʝʚʳʩʦʢʠʭ 

ʜʨʝʚʝʩʥʳʭ ʠ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʨʘʩʪʝʥʠʷʭ. ɺʩʝ ʵʪʦ ʜʘʝʪ ʫʜʦʙʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʩʙʦʨʘ ʤʘʩʩʦʚʳʭ ʚʳʙʦʨʦʢ ʦʙʲʝʢʪʦʚ. 

ʅʝʢʦʪʦʨʳʝ ʣʠʩʪʦʝʜʳ ʦʙʣʘʜʘʶʪ ʟʘʤʝʯʘʪʝʣʴʥʦʡ ʚʥʫʪʨʠʚʠʜʦʚʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʦʢʨʘʩʢʠ ʠʣʠ ʨʠʩʫʥʢʘ ʠʤʘʛʦ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ: 

ʦʪ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ, ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ ʯʠʩʣʦʤ ʯʝʪʢʦ ʨʘʟʣʠʯʠʤʳʭ 

ʬʦʨʤ ʜʦ ʧʦʣʠʚʘʨʠʘʥʪʥʦʡ ʬʝʥʝʪʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ, ʢʦʪʦʨʫʶ ʦʙʳʯʥʦ 

ʨʝʜʫʮʠʨʫʶʪ ʚ ʥʝʩʢʦʣʴʢʦ ʛʨʫʧʧ. ɼʨʫʛʠʝ ʣʠʩʪʦʝʜʳ ʦʙʣʘʜʘʶʪ ʧʦʣʠʤʦʨʬʠʟʤʦʤ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤ, ʦʙʨʘʟʫʷ ʨʘʩʳ ʠ ʜʨʫʛʠʝ ʪʨʦʬʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ʥʘ ʨʘʟʥʳʭ 

ʢʦʨʤʦʚʳʭ ʨʘʩʪʝʥʠʷʭ. ʅʘʢʦʥʝʮ, ʧʦʧʫʣʷʮʠʠ ʣʶʙʳʭ ʤʘʩʩʦʚʳʭ ʚʠʜʦʚ ʤʦʞʥʦ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʧʦ ʠʟʤʝʥʯʠʚʦʩʪʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ. 

ʅʘ ʣʠʩʪʦʝʜʘʭ ʤʦʞʥʦ ʭʦʨʦʰʦ ʠʟʫʯʘʪʴ ʷʚʣʝʥʠʷ ʧʦʣʠʤʦʨʬʠʟʤʘ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ, ʚʳʷʚʣʷʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʠʨʦʚʢʠ ʠ ʠʭ 

ʧʠʱʝʚʫʶ ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʴ, ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʩʢʨʝʱʠʚʘʥʠʡ ʚ 

ʧʦʧʫʣʷʮʠʷʭ, ʦʪʩʣʝʞʠʚʘʪʴ ʤʠʛʨʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʢʘʢ ʚ ʢʨʘʪʢʦʩʨʦʯʥʳʭ, ʪʘʢ ʠ 

ʚ ʜʦʣʛʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʢʦʪʦʨʳʝ ʣʠʩʪʦʝʜʳ ʠʤʝʶʪ 

ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʟʥʘʯʠʤʦʩʪʴ, ʷʚʣʷʷʩʴ ʚʨʝʜʠʪʝʣʷʤʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ, ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʜʨʝʚʝʩʥʳʭ ʦʟʝʣʝʥʠʪʝʣʴʥʳʭ ʧʦʨʦʜ. 

ʇʦ ʩʚʦʝʤʫ ʦʧʳʪʫ ʭʦʪʝʣ ʙʳ ʧʦʨʝʢʦʤʝʥʜʦʚʘʪʴ ʚʩʝʤ ʠʥʪʝʨʝʩʫʶʱʠʤʩʷ ʠ 

ʞʝʣʘʶʱʠʤ ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʣʠʩʪʦʝʜʦʚ ʚ ʢʘʯʝʩʪʚʝ ʟʘʤʝʯʘʪʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʜʣʷ 

ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʕʪʦ ʚʧʦʣʥʝ ʦʙʳʯʥʳʝ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ, 

ʜʦʩʪʫʧʥʳʝ ʠ ʤʘʩʩʦʚʳʝ ʚʠʜʳ, ʟʘ ʢʦʪʦʨʳʤʠ ʥʝ ʧʨʠʜʝʪʩʷ ʜʘʣʝʢʦ ʝʟʜʠʪʴ ʠ ʩʣʠʰʢʦʤ 

ʜʦʣʛʦ ʠʩʢʘʪʴ. 

ʇʦʣʠʤʦʨʬʠʟʤ ʦʢʨʘʩʢʠ. ʀʜʝʘʣʴʥʳʤ ʦʙʲʝʢʪʦʤ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʛʝʥʝʪʠʢʠ 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʠʟʤʝʥʯʠʚʦʛʦ ʟʚʝʨʦʙʦʡʥʦʛʦ ʣʠʩʪʦʝʜʘ Chrysolina varians. ʆʥ 

ʨʘʟʚʠʚʘʝʪʩʷ ʥʘ ʟʚʝʨʦʙʦʝ ʧʨʦʜʳʨʷʚʣʝʥʥʦʤ ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʙʣʠʟʢʠʭ ʚʠʜʘʭ, 
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ʚʜʦʣʴ ʣʝʩʥʳʭ ʧʨʦʩʝʢ ʠ ʜʦʨʦʛ, ʥʘ ʦʧʫʰʢʘʭ, ʧʦʣʷʥʘʭ, ʚʳʨʫʙʢʘʭ. ʋʤʝʨʝʥʥʦ 

ʤʝʟʦʬʠʣʴʥʳʡ ʚʠʜ. ʋ ʵʪʦʛʦ ʣʠʩʪʦʝʜʘ ʧʨʝʦʙʣʘʜʘʶʪ ʪʨʠ ʢʘʯʝʩʪʚʝʥʥʦ ʚʳʨʘʞʝʥʥʳʝ 

ʬʦʨʤʳ: ʢʨʘʩʥʘʷ, ʟʝʣʝʥʘʷ ʠ ʩʠʥʷʷ (ʨʠʩ. 1). 

 

 

 

 

 

 

ʈʠʩ. 1. Chrysolina varians:                                     ʈʠʩ. 2. Chrysolina geminata: 

         ʬʦʨʤʳ ʦʢʨʘʩʢʠ                                                          ʬʦʨʤʳ ʦʢʨʘʩʢʠ     

 

ʉʢʨʝʱʠʚʘʥʠʷ ʠ ʘʥʘʣʠʟ ʧʦʪʦʤʩʪʚʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠʟʥʘʢ ʠʤʝʝʪ ʤʦʥʦʛʝʥʥʦʝ, 

ʩ ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʥʘʩʣʝʜʦʚʘʥʠʝ, ʧʨʠʯʝʤ ʤʘʩʩʦʚʘʷ ʢʨʘʩʥʘʷ ʠ 

ʙʦʣʝʝ ʨʝʜʢʘʷ ʩʠʥʷʷ ʬʦʨʤʳ ʛʦʤʦʟʠʛʦʪʥʳ, ʟʝʣʝʥʘʷ ʬʦʨʤʘ ʛʝʪʝʨʦʟʠʛʦʪʥʘ 

(ɻʨʠʮʝʥʢʦ ʠ ʜʨ., 1986). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʝʥʦʪʠʧ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʧʦ ʬʝʥʦʪʠʧʫ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʜʦʩʪʘʪʦʯʥʦ ʢʨʫʧʥʳʭ ʚʳʙʦʨʦʢ, ʠʣʠ ʠʭ ʦʙʲʝʜʠʥʝʥʠʠ ʩʦʦʪʥʦʰʝʥʠʝ 

ʯʘʩʪʦʪ ʬʦʨʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʍʘʨʜʠ-ɺʘʡʥʙʝʨʛʘ. ʕʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʘʥʤʠʢʩʠʠ ʬʦʨʤ ʧʨʠ ʩʢʨʝʱʠʚʘʥʠʠ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʣʦʩʴ ʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ. ɺʳʷʚʣʝʥʳ ʟʘʢʦʥʦʤʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʚ 

ʯʘʩʪʦʪʘʭ ʬʦʨʤ ʣʦʢʘʣʴʥʳʭ ʤʝʩʪ ʦʙʠʪʘʥʠʷ. ɺ ʟʘʢʨʳʪʳʭ, ʙʦʣʝʝ ʟʘʪʝʥʝʥʥʳʭ ʣʝʩʥʳʭ 

ʫʯʘʩʪʢʘʭ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʦʙʣʘʜʘʝʪ ʢʨʘʩʥʘʷ ʬʦʨʤʘ; ʚ ʦʪʢʨʳʪʳʭ, ʙʦʣʝʝ 

ʦʩʚʝʪʣʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʢʨʫʧʥʳʭ ʚʳʨʫʙʦʢ, ʧʨʦʩʝʢ ʠ ʧʦʣʷʥ ï ʚʦʟʨʘʩʪʘʶʪ ʯʘʩʪʦʪʳ 

ʟʝʣʝʥʦʡ ʠ ʩʠʥʝʡ ʬʦʨʤ. ʇʨʠʯʠʥʘ ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʜʦ ʢʦʥʮʘ ʥʝ ʷʩʥʘ. ɺʦʟʤʦʞʥʦ, 

ʚʣʠʷʶʪ ʥʝʢʠʝ ʩʝʣʝʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ, ʣʠʙʦ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʨʘʟʣʠʯʥʳʤ ʚʳʙʦʨʦʤ 

ʤʝʩʪ ʦʙʠʪʘʥʠʷ ʨʘʟʥʳʤʠ ʬʦʨʤʘʤʠ. ʂ ʩʦʞʘʣʝʥʠʶ, ʤʘʩʩʦʚʳʝ ʩʢʦʧʣʝʥʠʷ 

ʟʚʝʨʦʙʦʡʥʦʛʦ ʣʠʩʪʦʝʜʘ ʥʝʩʪʘʙʠʣʴʥʳ ʠ ʤʦʛʫʪ ʠʩʯʝʟʘʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʩʫʢʮʝʩʩʠʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ɺ ʩʢʦʧʣʝʥʠʷʭ ʟʚʝʨʦʙʦʷ ʥʘ ʙʦʣʝʝ 

ʦʪʢʨʳʪʳʭ ʫʯʘʩʪʢʘʭ ʚʩʪʨʝʯʘʝʪʩʷ ʙʣʠʟʢʠʡ ʚʠʜ Ch. geminata. ʆʥ ʙʦʣʝʝ 

ʩʫʭʦʫʩʪʦʡʯʠʚʳʡ ʠ ʤʝʩʪʘʤʠ ʙʦʣʝʝ ʦʙʠʣʴʥʳʡ, ʯʝʤ Ch. varians. ɺ ʦʢʨʘʩʢʝ 

ʚʳʜʝʣʷʶʪʩʷ ʜʚʝ ʦʩʥʦʚʥʳʝ ʬʦʨʤʳ: ʩʠʥʷʷ ʠ ʬʠʦʣʝʪʦʚʘʷ, ʤʝʥʝʝ ʯʝʪʢʦ 

ʨʘʟʣʠʯʠʤʳʝ, ʯʝʤ ʫ ʧʨʝʜʳʜʫʱʝʛʦ ʚʠʜʘ (ʨʠʩ. 2). 

ʋ ʜʚʫʭ ʦʙʳʯʥʳʭ ʤʘʩʩʦʚʳʭ ʚʠʜʦʚ ï ʤʝʜʥʦʛʦ ʦʣʴʭʦʚʦʛʦ ʣʠʩʪʦʝʜʘ Plagiosterna 

aenea ʠ ʱʘʚʝʣʝʚʦʛʦ ʣʠʩʪʦʝʜʘ Gastrophysa viridula ʩʫʱʝʩʪʚʫʝʪ ʪʠʧʠʯʥʘʷ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʦʢʨʘʩʢʠ: ʦʪ ʟʝʣʝʥʦʡ ʜʦ ʙʨʦʥʟʦʚʦʡ. ʋ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʛʦ ʠ ʤʘʩʩʦʚʦʛʦ ʭʨʝʥʦʚʦʛʦ ʣʠʩʪʦʝʜʘ Phaedon cochleariae 

ʚʳʜʝʣʷʶʪʩʷ ʟʝʣʝʥʘʷ ʠ ʩʠʥʷʷ ʬʦʨʤʳ. ɿʜʝʩʴ ʯʝʪʢʦʤʫ ʚʳʜʝʣʝʥʠʶ ʬʦʨʤ ʥʝʩʢʦʣʴʢʦ 

ʧʨʝʧʷʪʩʪʚʫʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʚʦʩʧʨʠʷʪʠʷ ʦʢʨʘʩʢʠ ʦʪ ʦʩʚʝʱʝʥʠʷ. (ʨʠʩ. 3). 

ɼʚʘ ʜʨʫʛʠʭ ʤʘʩʩʦʚʳʭ ʚʠʜʘ ï ʩʠʥʠʡ ʦʣʴʭʦʚʳʡ ʣʠʩʪʦʝʜ Agelastica alni ʠ 

ʷʩʥʦʪʦʯʥʳʡ ʣʠʩʪʦʝʜ Chrysolina fastuosa, ʠʤʝʶʱʠʝ ʢʨʘʩʠʚʫʶ, ʥʦ ʤʦʥʦʤʦʨʬʥʫʶ 

ʦʢʨʘʩʢʫ (ʨʠʩ. 4), ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʠʟʫʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ, ʘ ʪʘʢʞʝ ʚ ʦʧʳʪʘʭ, ʛʜʝ ʪʨʝʙʫʶʪʩʷ ʙʦʣʴʰʠʝ ʚʳʙʦʨʢʠ (ʠʟʫʯʝʥʠʝ 

ʤʠʛʨʘʮʠʡ, ʩʪʨʫʢʪʫʨʳ ʩʢʨʝʱʠʚʘʥʠʡ, ʧʠʱʝʚʦʡ ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʠ). 
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ʈʠʩ. 3. ʌʦʨʤ  rʦʢʨʘʩʢʠ Plagiosterna aenea, Gastrophysa viridula, Phaedon 

cochleariae 

 

 

 
 

ʈʠʩ. 4. Agelastica alni, Chrysolina fastuosa 

 

ʀʟʤʝʥʯʠʚʦʩʪʴ ʨʠʩʫʥʢʘ. ɿʘʤʝʯʘʪʝʣʴʥʳʤ ʦʙʲʝʢʪʦʤ, ʥʝ ʫʩʪʫʧʘʶʱʠʤ 

ʟʥʘʤʝʥʠʪʳʤ ʚ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʛʝʥʝʪʠʢʝ ʙʦʞʴʠʤ ʢʦʨʦʚʢʘʤ, ʷʚʣʷʝʪʩʷ 

ʚʩʪʨʝʯʘʶʱʠʡʩʷ ʥʘ ʠʚʘʭ (ʢʦʟʴʝʡ ʠ ʜʨ.) ʣʠʩʪʦʝʜ Gonioctena viminalis. ʋ ʥʝʛʦ 

ʩʫʱʝʩʪʚʫʶʪ ʤʥʦʛʠʝ ʬʦʨʤʳ ʨʠʩʫʥʢʘ ʥʘʜʢʨʳʣʠʡ ʩ ʨʘʟʚʠʪʠʝʤ ʠ ʩʣʠʷʥʠʝʤ ʯʝʨʥʳʭ 

ʧʷʪʝʥ ʥʘ ʢʨʘʩʥʦʤ ʬʦʥʝ (ʨʠʩ. 5).  

 

 

 

 

 

 

 

ʈʠʩ. 5. ʌʦʨʤʳ ʨʠʩʫʥʢʘ Gonioctena viminalis; Gonioctena rufipes 

ʂʨʘʷ ʨʷʜʘ ʠʟʤʝʥʯʠʚʦʩʪʠ ʟʘʥʠʤʘʶʪ ʧʦʣʥʦʩʪʴʶ ʢʨʘʩʥʘʷ ʠ ʯʝʨʥʘʷ ʬʦʨʤʳ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʟʘʪʨʫʜʥʷʶʪ ʣʘʙʦʨʘʪʦʨʥʦʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʜʣʷ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʆʜʥʘʢʦ ʜʨʫʛʠʝ ʩʚʦʡʩʪʚʘ ʜʘʶʪ ʫʜʦʙʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ 

ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʧʦʩʝʤʝʡʥʦʛʦ ʘʥʘʣʠʟʘ ʠʟʤʝʥʯʠʚʦʩʪʠ. ʉʘʤʢʠ ʦʪʢʣʘʜʳʚʘʶʪ 

ʛʨʫʧʧʳ ʧʦ 20-30 ʷʠʮ ʥʘ ʣʠʩʪʴʷʭ ʠʚʳ. ʆʪʨʦʜʠʚʰʠʝʩʷ ʣʠʯʠʥʢʠ ʧʠʪʘʶʪʩʷ ʠ 

ʨʘʟʚʠʚʘʶʪʩʷ ʜʦ ʪʨʝʪʴʝʛʦ ʚʦʟʨʘʩʪʘ ʢʦʤʧʘʢʪʥʦʡ ʛʨʫʧʧʦʡ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ 

ʧʦʪʦʤʩʪʚʦ ʦʜʥʦʡ ʤʘʪʝʨʠ. ʉʙʦʨ ʪʘʢʠʭ ʛʨʫʧʧ, ʜʦʢʘʨʤʣʠʚʘʥʠʝ ʣʠʯʠʥʦʢ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ, ʩʦʭʨʘʥʝʥʠʝ ʢʫʢʦʣʦʢ ʠ ʧʦʣʫʯʝʥʠʝ ʠʤʘʛʦ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ 

ʩʣʦʞʥʦʩʪʝʡ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ. ɹʣʠʟʢʠʡ ʚʠʜ Gonioctena rufipes, ʚʩʪʨʝʯʘʶʱʠʡʩʷ 

ʯʘʱʝ ʥʘ ʦʩʠʥʝ, ʠʤʝʝʪ ʘʥʘʣʦʛʠʯʥʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ. ʋ ʥʝʛʦ ʨʷʜʦʤ ʩ ʛʨʫʧʧʦʡ 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʣʠʯʠʥʦʢ ʧʨʠʩʫʪʩʪʚʫʝʪ ʦʭʨʘʥʷʶʱʘʷ ʠʭ ʩʘʤʢʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʫʪʦʯʥʠʪʴ ʧʦʩʝʤʝʡʥʳʡ ʘʥʘʣʠʟ. ʅʘʜʦ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʤʘʩʩʦʚʦʝ ʧʦʷʚʣʝʥʠʝ ʠʤʘʛʦ 

ʫ ʵʪʠʭ ʞʫʢʦʚ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʢʦʥʝʮ ʚʝʩʥʳ ï ʥʘʯʘʣʦ ʣʝʪʘ, ʯʪʦʙʳ ʥʝ ʧʨʦʧʫʩʪʠʪʴ 

ʦʧʪʠʤʘʣʴʥʳʡ ʧʝʨʠʦʜ. 
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ɹʦʛʘʪʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʤʝʣʘʥʠʩʪʠʯʝʩʢʦʛʦ ʨʠʩʫʥʢʘ ʧʝʨʝʜʥʝʩʧʠʥʢʠ, 

ʥʘʜʢʨʳʣʠʡ, ʛʦʣʦʚʳ ʦʙʣʘʜʘʝʪ ʩʘʤʳʡ ʠʟʚʝʩʪʥʳʡ ʧʨʝʜʩʪʘʚʠʪʝʣɹ ʣʠʩʪʦʝʜʦʚ - 

ʢʦʣʦʨʘʜʩʢʠʡ ʞʫʢ Leptinotarsa decemlineata. ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʘ ʠ ʠʟʫʯʝʥʘ, ʭʦʪʷ 

ʠ ʥʝ ʜʦ ʢʦʥʮʘ, ʠʟʤʝʥʯʠʚʦʩʪʴ ʨʠʩʫʥʢʘ ʧʝʨʝʜʥʝʩʧʠʥʢʠ (ʂʦʭʤʘʥʶʢ, 1982; 

ʌʘʩʫʣʘʪʠ, 1985; ɻʨʠʮʝʥʢʦ, 1998 ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ). ʈʘʟʥʳʝ ʵʣʝʤʝʥʪʳ ʨʠʩʫʥʢʘ 

ʢʦʤʙʠʥʠʨʫʶʪ, ʦʙʨʘʟʫʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʬʦʨʤʳ (ʨʠʩ. 6).  

 

 

 

 

 

 

 

ʈʠʩ. 6. ʈʠʩʫʥʦʢ ʧʝʨʝʜʥʝʩʧʠʥʢʠ ʢʦʣʦʨʘʜʩʢʦʛʦ ʞʫʢʘ 

 

ʀʟʤʝʥʯʠʚʦʩʪʴ ʠʤʝʝʪ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʩ ʚʦʟʨʘʩʪʘʥʠʝʤ 

ʤʝʣʘʥʠʩʪʠʯʥʦʩʪʠ ʢ ʩʝʚʝʨʫ, ʢʦʤʧʣʝʢʩʥʫʶ ʵʢʦʣʦʛʦ-ʛʝʥʝʪʠʯʝʩʢʫʶ ʜʝʪʝʨʤʠʥʘʮʠʶ 

ʠ ʩʚʷʟʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʦʥʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʝʥʦʪʠʧʦʤ, ʧʦʣʦʤ ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ, ʧʨʠ ʢʦʪʦʨʦʡ ʰʣʦ ʨʘʟʚʠʪʠʝ 

(ɻʨʠʮʝʥʢʦ, ɻʣʦʪʦʚ, ʆʨʣʠʥʩʢʠʡ, 1998). ʄʝʞʜʫ ʬʦʨʤʘʤʠ ʦʪʤʝʯʘʣʠ ʨʘʟʣʠʯʠʷ ʧʦ 

ʫʩʧʝʭʫ ʚ ʩʢʨʝʱʠʚʘʥʠʷʭ, ʚʳʞʠʚʘʥʠʶ ʧʨʠ ʟʠʤʦʚʢʝ, ʧʦ ʧʠʱʝʚʦʡ ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʠ 

ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʥʝʢʦʪʦʨʳʤ ʠʥʩʝʢʪʠʮʠʜʘʤ. ɺ ʨʠʩʫʥʢʝ ʧʝʨʝʜʥʝʩʧʠʥʢʠ 

ʥʝʨʝʜʢʦ ʚʩʪʨʝʯʘʝʪʩʷ ʘʩʠʤʤʝʪʨʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʥʳʝ ʬʦʨʤʳ 

ʦʢʨʘʩʢʠ ʷʠʮ ʠ ʣʠʯʠʥʦʢ ʯʝʪʚʝʨʪʦʛʦ ʚʦʟʨʘʩʪʘ. ʅʘ ʨʘʟʥʳʭ ʧʘʩʣʝʥʦʚʳʭ ʢʫʣʴʪʫʨʘʭ 

(ʢʘʨʪʦʬʝʣʝ, ʪʦʤʘʪʝ, ʙʘʢʣʘʞʘʥʝ) ʚʳʜʝʣʷʶʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʠʨʦʚʢʠ, 

ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʧʦ ʧʠʱʝʚʦʡ ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʠ. ɺʩʝ ʵʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʙʰʠʨʥʫʶ 

ʩʬʝʨʫ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʨʘʩʳ. ʂʣʘʩʩʠʯʝʩʢʠʡ ʧʨʠʤʝʨ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩ ʧʦ 

ʢʦʨʤʦʚʳʤ ʨʘʩʪʝʥʠʷʤ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʚʦʚʘʷ ʠ ʙʝʨʝʟʦʚʘʷ ʨʘʩʳ ʣʠʩʪʦʝʜʘ ï ʢʦʟʷʚʢʠ 

ʠʚʦʚʦʡ Lochmaea capreae (ʂʦʞʘʥʯʠʢʦʚ, 1946; ʄʠʭʝʝʚ, ʂʨʝʩʣʘʚʩʢʠʡ, 1980). 

ʇʝʨʚʘʷ ʩʚʷʟʘʥʘ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʚʠʜʘʤʠ ʠʚʳ (ʢʦʟʴʷ, ʫʰʘʩʪʘʷ ʠ ʜʨ.), ʚʪʦʨʘʷ ï ʩ 

ʙʝʨʝʟʦʡ ʧʫʰʠʩʪʦʡ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʨʘʩʘʤʠ ʥʝʫʣʦʚʠʤʳ (ʨʠʩ. 

7), ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʨʘʟʣʠʯʠʷ ʚʝʩʴʤʘ ʩʫʱʝʩʪʚʝʥʥʳ. ʀʤʘʛʦ ʵʪʠʭ ʨʘʩ ʠ ʧʨʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ, ʠ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʪʝʩʪʠʨʦʚʘʥʠʷʭ ʧʠʱʝʚʦʛʦ ʚʳʙʦʨʘ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʜʧʦʯʠʪʘʶʪ çʩʚʦʠè ʢʦʨʤʦʚʳʝ ʨʘʩʪʝʥʠʷ. ʃʠʯʠʥʢʠ ʠʚʦʚʦʡ ʨʘʩʳ 

ʩʧʦʩʦʙʥʳ ʧʠʪʘʪʴʩʷ ʠ ʨʘʟʚʠʚʘʪʴʩʷ ʪʦʣʴʢʦ ʥʘ ʠʚʝ. ʃʠʯʠʥʢʠ ʙʝʨʝʟʦʚʦʡ ʨʘʩʳ 

ʫʩʧʝʰʥʝʝ ʨʘʟʚʠʚʘʶʪʩʷ ʥʘ ʙʝʨʝʟʝ, ʦʜʥʘʢʦ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʠ ʥʘ ʠʚʝ. ʇʨʠ ʵʪʦʤ 

ʨʘʩʳ ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʛʫʪ ʩʢʨʝʱʠʚʘʪʴʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʜʘʶʪ ʧʣʦʜʦʚʠʪʦʝ 

ʧʦʪʦʤʩʪʚʦ. ʆʜʥʘʢʦ ʦʧʳʪʳ ʩ ʤʘʩʩʦʚʳʤ ʤʝʯʝʥʠʝʤ ʠ ʧʦʚʪʦʨʥʳʤ ʦʪʣʦʚʦʤ ʦʩʦʙʝʡ, 

ʘ ʪʘʢʞʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʦʪʦʤʩʪʚʘ ʚʟʷʪʳʭ ʚ ʧʨʠʨʦʜʝ ʦʧʣʦʜʦʪʚʦʨʝʥʥʳʭ ʩʘʤʦʢ 

ʧʦʢʘʟʘʣʠ ʦʯʝʥʴ ʥʠʟʢʠʡ, ʧʦʨʷʜʢʘ 1% ʨʝʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʤʝʞʨʘʩʦʚʦʛʦ ʦʙʤʝʥʘ. 

ɺ ʢʘʞʜʦʡ ʨʘʩʝ ʦʪʤʝʯʘʣʠ ʚʳʜʝʣʝʥʠʝ ʤʝʣʢʠʭ ʥʝʩʪʘʙʠʣʴʥʳʭ ʛʨʫʧʧʠʨʦʚʦʢ: ʫ 

ʠʚʦʚʦʡ ʨʘʩʳ ï ʥʘ ʦʩʠʥʝ; ʫ ʙʝʨʝʟʦʚʦʡ ʨʘʩʳ ʥʘ ʙʝʨʝʟʝ ʙʦʨʦʜʘʚʯʘʪʦʡ. ʇʦʜʦʙʥʘʷ 

ʢʘʨʪʠʥʘ ʩʚʦʡʩʪʚʝʥʥʘ ʜʣʷ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ; ʚ ʉʠʙʠʨʠ ʠ ʥʘ ɼʘʣʴʥʝʤ 
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ɺʦʩʪʦʢʝ ʦʪʤʝʯʘʣʠ ʥʝʩʢʦʣʴʢʦ ʠʥʳʝ ʵʪʘʧʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʩ (ʂʨʝʩʣʘʚʩʢʠʡ, 

ʄʠʭʝʝʚ, 1993). 

 

 
ʈʠʩ. 7. Lochmaea capreae 

 

ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʦʪʤʝʯʝʥʥʳʭ ʚʠʜʦʚ ʚ ʩʨʝʜʥʝʡ ʧʦʣʦʩʝ ʈʦʩʩʠʠ ʜʘʶʪ ʦʜʥʦ 

ʧʦʢʦʣʝʥʠʝ ʚ ʛʦʜ, ʦʜʥʘʢʦ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʜʦ ʜʚʫʭ-ʪʨʝʭ 

ʧʦʢʦʣʝʥʠʡ. ɹʦʣʝʝ ʜʣʠʪʝʣʴʥʦʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʟʘʪʨʫʜʥʷʶʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʩʚʝʞʠʭ ʢʦʨʤʦʚʳʭ ʨʘʩʪʝʥʠʷʭ ʠ ʥʘʣʠʯʠʝ ʠʤʘʛʠʥʘʣʴʥʦʡ ʜʠʘʧʘʫʟʳ. 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʜʦʩʪʘʪʦʯʥʦ ʫʧʦʤʷʥʫʪʴ, ʯʪʦ 

ʥʝʢʦʪʦʨʳʝ ʠʟ ʦʪʤʝʯʝʥʥʳʭ ʚʠʜʦʚ ʜʘʚʥʦ ʠ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʶʪ ʚ ʣʝʪʥʝʡ ʫʯʝʙʥʦʡ 

ʧʨʘʢʪʠʢʝ ʧʦ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʛʝʥʝʪʠʢʝ ʫ ʩʪʫʜʝʥʪʦʚ ʄʦʩʢʦʚʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ; ʚ ʧʨʘʢʪʠʢʝ ʧʦ ʟʦʦʣʦʛʠʠ ʫ ʩʪʫʜʝʥʪʦʚ ʂʘʟʘʥʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ, ʢʦʥʝʯʥʦ, ʦʥʠ ʩʣʫʞʘʪ ʦʙʲʝʢʪʘʤʠ ʨʷʜʘ ɺʂʈ. 

ʈʘʚʠʣʴ ʄʫʬʘʟʘʣʦʚʠʯ ɿʝʣʝʝʚ (2007) ʦʯʝʥʴ ʭʦʨʦʰʦ ʧʦʢʘʟʘʣ, ʢʘʢ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʣʦʨʘʜʩʢʦʛʦ ʞʫʢʘ ʚ ʮʝʣʷʭ ʫʯʝʙʥʦʡ ʧʨʘʢʪʠʢʠ.  

ɹʝʟʫʩʣʦʚʥʦ, ʚ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʘʪʠʢʝ ʠʥʪʝʨʝʩʥʳ ʠ ʚʦʩʪʨʝʙʦʚʘʥʳ ʩʦʚʨʝʤʝʥʥʳʝ 

ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ɼʅʂ ʜʣʷ ʪʦʯʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʨʘʟʣʠʯʠʡ ʫ ʚʥʫʪʨʠʚʠʜʦʚʳʭ ʛʨʫʧʧʠʨʦʚʦʢ. ɺ ʟʘʢʣʶʯʝʥʠʝ, ʭʦʯʫ ʧʦʞʝʣʘʪʴ ʫʜʘʯʠ 

ʥʦʚʦʤʫ ʧʦʢʦʣʝʥʠʶ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. 
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ʛ. ʉʘʤʘʨʘ, ʈʦʩʩʠʷ 

 

ʆʅʊʆɻɽʅɽʊʀʏɽʉʂɸʗ ʉʊʈʋʂʊʋʈɸ ʎɽʅʆʇʆʇʋʃʗʎʀʁ LACTUCA 

QUERCINA L. ɺ ʉɸʄɸʈʉʂʆʁ ʆɹʃɸʉʊʀ 

 

ɺ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2021 ʠ 2022 ʛʛ. ʚʳʷʚʣʝʥʦ 5 ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʠʟ 137 

ʦʩʦʙʝʡ, ʠʤʝʶʱʠʭ ʚʠʪʘʣʠʪʝʪ 3-2 ʙʘʣʣʘ. ʆʥʪʦʛʝʥʝʟ Lactuca quercina L. ʚʢʣʶʯʘʝʪ 

ʥʝ ʤʝʥʝʝ 7 ʚʦʟʨʘʩʪʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʚ ʧʝʨʚʳʡ ʛʦʜ ʨʘʩʪʝʥʠʝ ʨʘʟʚʠʚʘʝʪʩʷ ʜʦ 

ʶʚʝʥʠʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʘ ʚʦ ʚʪʦʨʦʡ ï ʜʦ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʦʛʦ ʛʝʥʝʨʘʪʠʚʥʦʛʦ. ɺʩʝ 

ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʷʚʣʷʶʪʩʷ ʥʦʨʤʘʣʴʥʳʤʠ ʥʝʧʦʣʥʦʯʣʝʥʥʳʤʠ, ˉ 2 ʠ ˉ 4 ï 

çʤʦʣʦʜʳʤʠè, ˉ 1 ʠ ˉ 3 ï çʟʨʝʶʱʠʤʠè, ʘ ˉ 5 ï çʟʨʝʣʦʡè. ʌʠʪʦʮʝʥʦʪʠʯʝʩʢʠʡ 

ʦʧʪʠʤʫʤ Lactuca quercina L. ʚ ʂʨʘʩʥʦʩʘʤʘʨʩʢʦʤ ʣʝʩʥʦʤ ʤʘʩʩʠʚʝ ʥʘʭʦʜʠʪʩʷ ʚ 

ʩʦʦʙʱʝʩʪʚʝ ʩ ʩʦʤʢʥʫʪʦʩʪʴʶ ʜʨʝʚʦʩʪʦʷ 0,5ï0,6, ʧʦʣʫʦʩʚʝʪʣʸʥʥʳʤ ʩʚʝʪʦʚʳʤ 

ʩʦʩʪʦʷʥʠʝʤ, ʥʘ ʩʚʝʞʝʚʘʪʳʭ ʩʨʝʜʥʝʙʦʛʘʪʳʭ ʧʦʯʚʘʭ, ʚ ʫʤʝʨʝʥʥʦʤ ʢʣʠʤʘʪʝ, ʩ 

ʦʙʱʠʤ ʧʨʦʝʢʪʠʚʥʳʤ ʧʦʢʨʳʪʠʝʤ ʪʨʘʚʦʩʪʦʷ 35% ʠ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʚ ʩʦʩʪʘʚʝ 

ʜʨʝʚʦʩʪʦʷ Quercus robur L. ʃʘʪʫʢ ʜʫʙʨʘʚʥʳʡ ʷʚʣʷʝʪʩʷ ʩʠʣʴʚʘʥʪʦʤ-ʨʫʜʝʨʘʥʪʦʤ, 

ʩʮʠʦʛʝʣʠʦʬʠʪʦʤ, ʢʩʝʨʦʤʝʟʦʬʠʪʦʤ, ʤʝʟʦʪʨʦʬʦʤ ʠ ʤʝʟʦʪʝʨʤʦʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʘʪʫʢ ʜʫʙʨʘʚʥʳʡ, ʦʥʪʦʛʝʥʝʟ, ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʠʡ ʦʧʪʠʤʫʤ, 

ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʥʠʰʘ. 
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ONTOGENETIC STRUCTURE OF LACTUCA QUERCINA L. 

 IN THE SAMARA REGION 

 

In the Samara region in 2021 and 2022 5 cenopopulations were identified from 137 

individuals having vitality 3-2 points. The ontogeny of Lactuca quercina L. includes at 

least 7 age states, in the first year the plant develops to a juvenile state, and in the second 

ï up to the average-age generative. All cenopopulations are normal incomplete, ˉ 2 and 

ˉ 4 ï çyoungè, ˉ 1 and ˉ 3 ï çmaturingè, and ˉ 5 ï çmatureè. The phytocenotic 

optimum of Lactuca quercina L. in the Krasnosamarsky Woodland is located in a 

community with a tree-stand closure of 0,5-0,6, a semi-illuminated light state, on a fresh, 

medium-rich soil, in a temperate climate, with a total projective grass cover of 35 % and 

a predominance in the tree stand Quercus robur L. Lactuca quercina L. is a silvant-

ruderant, scio-heliophyte, xeromesophyte, mesotroph and mesotherm. 

Key words: Lactuca quercina, ontogeny, phytocenotic optimum, ecological niche. 

 

ʃʘʪʫʢ ʜʫʙʨʘʚʥʳʡ (Lactuca quercina L., Lactuca chaixii Vill.) ï ʜʚʫʣʝʪʥʝʝ 

ʪʨʘʚʷʥʠʩʪʦʝ ʨʘʩʪʝʥʠʝ ʜʦ 150 ʩʤ ʚʳʩʦʪʦʡ ʠʟ ʩʝʤʝʡʩʪʚʘ Asteraceae. ʂʦʨʝʥʴ 

ʢʣʫʙʥʝʚʠʜʥʳʡ; ʩʪʝʙʝʣʴ ʚʝʪʚʠʩʪʳʡ, ʧʨʷʤʦʡ, ʪʦʣʩʪʳʡ, ʧʦʣʳʡ, ʛʦʣʳʡ. ʇʨʠʢʦʨʥʝʚʳʝ 

ʣʠʩʪʴʷ ʩʫʞʝʥʳ ʚ ʯʝʨʝʰʦʢ, ʮʝʣʴʥʳʝ ʠʣʠ ʧʝʨʠʩʪʦʨʘʟʜʝʣʴʥʳʝ ʩ ʢʨʫʧʥʦʡ ʢʦʥʝʯʥʦʡ 

ʷʡʮʝʚʠʜʥʦʡ ʜʦʣʝʡ, ʦʙʨʘʪʥʦʷʡʮʝʚʠʜʥʳʝ. ʉʪʝʙʣʝʚʳʝ ʣʠʩʪʴʷ ʩʠʜʷʯʠʝ, 

ʧʦʣʫʩʪʝʙʣʝʦʙʲʝʤʣʶʱʠʝ, ʩʦ ʩʪʨʝʣʦʚʠʜʥʳʤ ʦʩʥʦʚʘʥʠʝʤ, ʮʝʣʴʥʳʝ (var. integrifolia), 

ʧʦ ʢʨʘʶ ʟʫʙʯʘʪʳʝ ʠʣʠ ʧʦʯʪʠ ʮʝʣʴʥʦʢʨʘʡʥʠʝ, ʧʨʦʜʦʣʛʦʚʘʪʦ-ɻ ʣʣʠʧʪʠʯʝʩʢʠʝ, 

ʚʝʨʭʥʠʝ ï ʫʤʝʥʴʰʝʥʥʳʝ, ʣʘʥʮʝʪʥʳʝ ʠʣʠ ʣʠʥʝʡʥʳʝ. ʂʦʨʟʠʥʢʠ ʚ ʫʟʢʦʡ 

ʱʠʪʢʦʚʠʜʥʦʡ ʤʝʪʸʣʢʝ, ʩʦʜʝʨʞʘʪ ʦʢʦʣʦ 10 ʞʝʣʪʳʭ ʮʚʝʪʢʦʚ, ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ, ʧʨʠ 

ʧʣʦʜʘʭ 10-13 ʤʤ ʚʳʩʦʪʦʡ, ʩ ʪʨʸʭ-ʯʝʪʳʨʸʭʨʷʜʥʦʡ ʦʙʝʨʪʢʦʡ. ʉʝʤʷʥʢʠ ʦʪ 4 ʜʦ 5 ʤʤ 

ʜʣʠʥʦʡ ʠ 1,25 ʤʤ ʰʠʨʠʥʦʡ, ʧʨʦʜʦʣʛʦʚʘʪʦ-ɻ ʣʣʠʧʪʠʯʝʩʢʠʝ, ʫʧʣʦʱʸʥʥʳʝ, ʫʛʦʣʴʥʦ-

ʯʸʨʥʳʝ ʩ ʦʯʝʥʴ ʪʦʥʢʠʤ ʥʦʩʠʢʦʤ ʜʦ 2,5 ʤʤ ʜʣʠʥʦʡ. ʎʚʝʪʝʪ ʚ ʠʶʣʝ ï ʘʚʛʫʩʪʝ. 

ʈʘʟʤʥʦʞʝʥʠʝ ʩʝʤʝʥʥʦʝ. ʋʩʪʦʡʯʠʚ ʢ ʫʤʝʨʝʥʥʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʝ. ʏʠʩʣʦ 

ʭʨʦʤʦʩʦʤ 2n = 18 (ʂʨʘʩʥʘʷ ʢʥʠʛʘé, 2017). 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʣʘʪʫʢʘ ʢʦʤʧʘʩʥʦʛʦ (L. serriola L.), ʚʠʜʘ, ʙʣʠʟʢʦʛʦ ʢ ʦʙʲʝʢʪʫ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʫ ʣʘʪʫʢʘ ʜʫʙʨʘʚʥʦʛʦ ʩʪʝʙʣʠ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʠ ʣʠʩʪʴʷ ʩʥʠʟʫ ʧʦ 

ʛʣʘʚʥʦʡ ʞʠʣʢʝ ʙʝʟ ʞʸʩʪʢʠʭ ʱʝʪʠʥʦʢ, ʩʝʤʷʥʢʠ ʯʸʨʥʳʝ, ʘ ʥʝ ʩʝʨʳʝ, ʣʠʩʪʴʷ ʩʠʟʳʝ ʠ 

ʥʠʢʦʛʜʘ ʥʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚʝʨʪʠʢʘʣʴʥʦ (ʂʠʨʧʠʯʥʠʢʦʚ, 1964; Bhellum, Singh, 2015; 

ʂʨʘʩʥʘʷ ʢʥʠʛʘé, 2017). Lactuca quercina L. ʧʨʦʠʟʨʘʩʪʘʝʪ ʚ ʨʘʟʨʝʞʝʥʥʳʭ ʯʠʩʪʳʭ 

ʜʫʙʥʷʢʘʭ ʠ ʠʟʙʝʛʘʝʪ ʟʘʜʝʨʥʝʥʠʷ. ɺ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ 

ʄʦʛʫʪʦʚʦʡ ʛʦʨʳ ʠ ʚ ʂʨʘʩʥʦʩʘʤʘʨʩʢʦʤ ʣʝʩʥʦʤ ʤʘʩʩʠʚʝ ʠ ʦʭʨʘʥʷʝʪʩʷ ʧʦʜ ʩʪʘʪʫʩʦʤ 

1 ï ʚʠʜ, ʥʘʭʦʜʷʱʠʡʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ. ɺ ʜʨʫʛʠʭ ʂʨʘʩʥʳʭ ʢʥʠʛʘʭ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʥʝ ʫʢʘʟʘʥ. ɸʨʝʘʣ ʦʭʚʘʪʳʚʘʝʪ ʉʢʘʥʜʠʥʘʚʠʶ, ʉʨʝʜʥʶʶ ʠ 

ɺʦʩʪʦʯʥʫʶ ɽʚʨʦʧʫ, ʂʘʚʢʘʟ, ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝ (ʂʨʘʩʥʘʷ ʢʥʠʛʘé, 2017). 

ʏʝʪʳʨʝ ʮʝʥʦʧʦʧʫʣʷʮʠʠ Lactuca quercina L. ʚ ʂʨʘʩʥʦʩʘʤʘʨʩʢʦʤ ʣʝʩʥʦʤ ʤʘʩʩʠʚʝ 

ʠ ʦʜʥʘ ʚ ʯʝʨʪʝ ʛ. ʉʘʤʘʨʘ (ʚʦʟʣʝ ʜ. 9 ʧʦ ʫʣ. ɻʘʛʘʨʠʥʘ) ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʥʘʤʠ ʚ ʠʶʣʝ ʚ 

2021 ʠ ʚ 2022 ʛʦʜʘʭ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ ʤʝʩʪʘʭ 

ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʚʠʜʘ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʨʝʛʫʣʷʨʥʳʤ ʩʧʦʩʦʙʦʤ ʫʯʸʪʥʳʝ ʧʣʦʱʘʜʢʠ (1Ĭ1 

ʤ), ʥʘ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʣʦʩʴ ʦʙʱʝʝ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʩʦʛʣʘʩʥʦ 
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ʤʝʪʦʜʠʯʝʩʢʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʅ. ʄ. ʄʘʪʚʝʝʚʘ (2006). ɺ ʨʘʤʢʘʭ ʦʮʝʥʢʠ ʚʠʪʘʣʠʪʝʪʘ 

ʦʧʨʝʜʝʣʷʣʠʩʴ ʥʘʣʠʯʠʝ ʮʚʝʪʝʥʠʷ, ʪʦʣʱʠʥʘ ʩʪʝʙʣʷ ʥʘ ʫʨʦʚʥʝ ʢʦʨʥʝʚʦʡ ʰʝʡʢʠ ʚ 

ʤʠʣʣʠʤʝʪʨʘʭ, ʚʳʩʦʪʘ ʩʪʝʙʣʷ, ʘ ʪʘʢʞʝ ʜʣʠʥʘ, ʰʠʨʠʥʘ ʣʠʩʪʴʝʚ ʚ ʩʘʥʪʠʤʝʪʨʘʭ 

ʣʠʥʝʡʢʦʡ ʠ ʠʭ ʯʠʩʣʦ.  

ʆʧʠʩʘʥʠʝ ʦʥʪʦʛʝʥʝʟʘ Lactuca quercina L. ʃʘʪʫʢ ʜʫʙʨʘʚʥʳʡ ï 

ʩʪʝʨʞʥʝʢʦʨʥʝʚʦʡ ʪʨʘʚʷʥʠʩʪʳʡ ʜʚʫʣʝʪʥʠʢ, ʦʪʥʦʩʷʱʠʡʩʷ ʢ ʤʦʥʦʧʦʜʠʘʣʴʥʦʡ 

ʨʦʟʝʪʦʯʥʦʡ ʤʦʜʝʣʠ ʧʦʙʝʛʦʦʙʨʘʟʦʚʘʥʠʷ. ɻʝʤʠʢʨʠʧʪʦʬʠʪ. ʈʘʩʩʤʦʪʨʠʤ ʦʥʪʦʛʝʥʝʟ 

ʠʟʫʯʘʝʤʦʛʦ ʥʘʤʠ ʨʘʩʪʝʥʠʷ (ʪʘʙʣ. 1). 

 

ʊʘʙʣʠʮʘ 1 

ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʟʨʘʩʪʥʳʭ ʩʦʩʪʦʷʥʠʡ Lactuca quercina L. 
ɺʦʟʨʘʩʪʥʦʝ ʩʦʩʪʦʷʥʠʝ j im v g1 g2 

ɺʳʩʦʪʘ ï 26,3Ñ0,9 59,5Ñ2,9 94,0Ñ6,2 130,4Ñ4,8 

ʏʠʩʣʦ ʣʠʩʪʴʝʚ, ʰʪ 5,1Ñ0,3 9,8Ñ0,3 22,0Ñ3,1 23,6Ñ1,2 32,2Ñ1,4 

ɼʣʠʥʘ ʣʠʩʪʴʝʚ, ʩʤ 18,3Ñ0,8 13,3Ñ1,5 4,7Ñ1,1 4,2Ñ0,4 4,3Ñ0,3 

ʐʠʨʠʥʘ ʣʠʩʪʴʝʚ, ʩʤ 5,1Ñ0,2 6,4Ñ0,3 2,7Ñ0,4 1,5Ñ0,1 1,4Ñ0,1 

ʊʦʣʱʠʥʘ ʩʪʝʙʣʷ ʫ ʢʦʨʥʝʚʦʡ ʰʝʡʢʠ, ʤʤ ï 7,2Ñ0,5 6,3Ñ0,3 6,6Ñ0,3 8,5Ñ0,3 

ʆʙʱʝʝ ʯʠʩʣʦ ʢʦʨʟʠʥʦʢ, ʰʪ ï ï ï 7,1Ñ0,8 24,9Ñ3,5 

 

ʇʣʦʜ ï ʧʘʨʘʢʘʨʧʥʘʷ ʦʜʥʦʩʝʤʷʥʥʘʷ, ʥʝʚʩʢʨʳʚʘʶʱʘʷʩʷ ʩʝʤʷʥʢʘ, ʧʨʦʜʦʣʛʦʚʘʪʦ-

ʵʣʣʠʧʪʠʯʝʩʢʘʷ, ʫʧʣʦʱʸʥʥʘʷ, ʧʦʯʪʠ ʫʛʦʣʴʥʦ-ʯʸʨʥʘʷ, ʩ ʢʘʞʜʦʡ ʩʪʦʨʦʥʳ ʩ (2)3-5-ʁ  

ʟʘʤʝʪʥʦ ʚʳʩʪʫʧʘʶʱʠʤʠ ʧʨʦʜʦʣʴʥʳʤʠ ʨʝʙʨʳʰʢʘʤʠ, ʚʝʨʭʫʰʢʘ ʩʝʤʷʥʢʠ ʦʪʪʷʥʫʪʘ ʚ 

ʯʸʨʥʫʶ, ʦʯʝʥʴ ʪʦʥʢʫʶ ʥʦʩʠʢʦʚʠʜʥʫʶ ʯʘʩʪʴ, ʜʦʩʪʠʛʘʶʱʫʶ ʦʢʦʣʦ 2,5 ʤʤ ʜʣʠʥʦʡ ʠ 

ʟʘʢʘʥʯʠʚʘʶʱʫʶʩʷ ʩʚʝʪʣʳʤ ʜʠʩʢʦʤ, ʥʝʩʫʱʠʤ ʭʦʭʦʣʦʢ; ʦʥ ʩʦʩʪʦʠʪ ʠʟ ʯʨʝʟʚʳʯʘʡʥʦ 

ʪʦʥʢʠʭ ʙʝʣʳʭ ʚʦʣʦʩʢʦʚ, ʰʝʣʢʦʚʠʩʪʳʭ, ʧʦʯʪʠ ʛʣʘʜʢʠʭ (ʧʨʠ ʩʠʣʴʥʦʤ ʫʚʝʣʠʯʝʥʠʠ 

ʚʠʜʥʦ, ʯʪʦ ʦʥʠ ʩʣʝʛʢʘ ʟʘʟʫʙʨʝʥʳ), ʦʯʝʥʴ ʣʝʛʢʦ ʧʦʦʜʠʥʦʯʢʝ ʦʧʘʜʘʶʱʠʭ, 5-6 ʤʤ 

ʜʣʠʥʦʡ. 

ʇʨʦʨʦʩʪʢʠ (ʨʠʩ. 1ɸ). ʇʨʦʨʘʩʪʘʥʠʝ ʩʝʤʷʥ ʣʘʪʫʢʘ ʜʫʙʨʘʚʥʦʛʦ ʥʘʜʟʝʤʥʦʝ. 

ʇʨʦʨʦʩʪʢʠ ï ɻʪʦ ʨʦʟʝʪʦʯʥʳʝ ʥʝʙʦʣʴʰʠʝ ʨʘʩʪʝʥʠʷ ʩ ʜʚʫʤʷ ʩʝʤʷʜʦʣʴʥʳʤʠ ʣʠʩʪʴʷʤʠ 

ʥʘ ʜʣʠʥʥʳʭ ʯʝʨʝʰʢʘʭ, ʦʚʘʣʴʥʦʡ ʬʦʨʤʳ, 5-7 ʤʤ ʜʣʠʥʦʡ, 2-3 ʤʤ ʰʠʨʠʥʦʡ. ʇʝʨʚʳʡ 

ʘʩʩʠʤʠʣʠʨʫʶʱʠʡ ʣʠʩʪ ʧʨʦʩʪʦʡ, ʠʤʝʝʪ ʦʢʨʫʛʣʫʶ ʣʠʩʪʦʚʫʶ ʧʣʘʩʪʠʥʢʫ ʩ ʮʝʣʴʥʳʤ 

ʢʨʘʝʤ. ɼʣʠʥʘ ʣʠʩʪʘ 1,6 Ñ 0,2 ʩʤ, ʰʠʨʠʥʘ ï 0,4 Ñ 0,1 ʩʤ. ʂʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ 

ʩʪʝʨʞʥʝʚʘʷ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʢʦʣʦ ʜʚʫʭ ʥʝʜʝʣʴ. 

ʖʚʝʥʠʣʴʥʳʝ ʨʘʩʪʝʥʠʷ (ʨʠʩ. 1ɹ) ʨʦʟʝʪʦʯʥʳʝ. ʉʝʤʷʜʦʣʴʥʳʝ ʣʠʩʪʴʷ ʦʪʤʠʨʘʶʪ. 

ʀʤʝʝʪʩʷ 5,1 Ñ 0,3 ʣʠʩʪʦʚ ʶʚʝʥʠʣʴʥʦʛʦ ʪʠʧʘ. ʃʠʩʪʴʷ ʧʨʦʩʪʳʝ, ʦʙʨʘʪʥʦʷʡʮʝʚʠʜʥʳʝ, 

ʮʝʣʴʥʳʝ ʠʣʠ ʩʪʨʫʛʦʚʠʜʥʳʝ, ʩ ʮʝʣʴʥʳʤ ʠʣʠ ʤʝʣʢʦʟʫʙʯʘʪʳʤ ʢʨʘʝʤ ʥʘ ʯʝʨʝʰʢʘʭ 

ʜʣʠʥʦʡ ʦʪ 5,0 Ñ 0,3 ʩʤ. ɼʣʠʥʘ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ 13,5 Ñ 0,6 ʩʤ, ʰʠʨʠʥʘ ï 5,1 Ñ 0,2 

ʩʤ. ʂʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʩʪʝʨʞʥʝʚʘʷ. ʏʝʨʝʟ 1,5-2 ʤʝʩʷʮʘ ʚʝʛʝʪʘʮʠʠ ʥʘʙʣʶʜʘʝʪʩʷ 

ʦʪʤʠʨʘʥʠʝ ʚʩʝʭ ʣʠʩʪʴʝʚ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʞʠʚʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʠ ʪʦʛʜʘ ʨʘʩʪʝʥʠʝ 

ʧʝʨʝʟʠʤʦʚʳʚʘʝʪ ʚ ʶʚʝʥʠʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ï ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ. 

ʀʤʤʘʪʫʨʥʳʝ ʨʘʩʪʝʥʠʷ (ʨʠʩ. 2ɸ) ʚʥʘʯʘʣʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʦʟʝʪʦʯʥʳʤ ʧʦʙʝʛʦʤ ʩ 

4,7 Ñ 0,3 ʣʠʩʪʴʷʤʠ, ʘ ʟʘʪʝʤ ʦʙʨʘʟʫʶʪ ʦʜʠʥ ʤʦʥʦʧʦʜʠʘʣʴʥʦ ʥʘʨʘʩʪʘʶʱʠʡ ʧʦʙʝʛ 

ʚʳʩʦʪʦʡ 26,3 Ñ 0,9 ʩʤ. ʅʠʞʥʠʝ ʣʠʩʪʴʷ ʧʨʦʩʪʳʝ, ʦʙʨʘʪʥʦʷʡʮʝʚʠʜʥʳʝ, ʮʝʣʴʥʳʝ ʠʣʠ 

ʩʪʨʫʛʦʚʠʜʥʳʝ ʩ ʟʫʙʯʘʪʳʤ, ʨʝʞʝ ʮʝʣʴʥʳʤ ʢʨʘʝʤ, ʠʤʝʶʪ ʯʝʨʝʰʦʢ ʜʣʠʥʦʡ 6,4 Ñ 0,5 

ʩʤ. ɺʝʨʭʥʠʝ ʣʠʩʪʴʷ ʙʝʟ ʯʝʨʝʰʢʘ, ʧʨʦʩʪʳʝ, ʦʙʨʘʪʥʦʷʡʮʝʚʠʜʥʳʝ, ʫ ʦʩʥʦʚʘʥʠʷ ʥʝ 
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ʨʘʩʩʝʯʸʥʥʳʝ, ʧʦʣʫʩʪʝʙʣʝʦʙʲʝʤʣʶʱʠʝ, ʩ ʰʠʧʦʚʘʪʦ-ʟʫʙʯʘʪʳʤ ʢʨʘʝʤ. ɼʣʠʥʘ ʣʠʩʪʘ 

13,3 Ñ 1,5 ʩʤ, ʰʠʨʠʥʘ ï 6,4 Ñ 0,3 ʩʤ. ʂʦʣʠʯʝʩʪʚʦ ʣʠʩʪʴʝʚ ʥʘ ʩʪʝʙʣʝ 9,8 Ñ 0,3. 

ʇʝʨʚʳʝ ʨʦʟʝʪʦʯʥʳʝ ʚʝʛʝʪʘʪʠʚʥʳʝ ʣʠʩʪʴʷ ʥʘʯʠʥʘʶʪ ʦʪʤʠʨʘʪʴ ʯʝʨʝʟ ʤʝʩʷʮ ʧʦʩʣʝ 

ʥʘʯʘʣʘ ʚʝʛʝʪʘʮʠʠ. ʊʦʣʱʠʥʘ ʩʪʝʙʣʷ ʫ ʢʦʨʥʝʚʦʡ ʰʝʡʢʠ 7,2 Ñ 0,5 ʤʤ. ʂʦʨʥʝʚʘʷ 

ʩʠʩʪʝʤʘ ʩʪʝʨʞʥʝʚʘʷ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ï ʦʪ 2 ʜʦ 3 

ʤʝʩʷʮʝʚ. 

 

 
ɸ                                                    ɹ 

ʈʠʩ. 1. ɺʦʟʨʘʩʪʥʳʝ ʩʦʩʪʦʷʥʠʷ Lactuca quercina L.: 

ɸ ï ʧʨʦʨʦʩʪʦʢ, ɹ ï ʁʚʝʥʠʣʴʥʦʝ ʨʘʩʪʝʥʠʝ 

 

ɺʠʨʛʠʥʠʣʴʥʳʝ ʨʘʩʪʝʥʠʷ (ʨʠʩ. 2ɹ) ʚʳʩʦʪʦʡ 59,5 Ñ 2,9 ʩʤ. ʅʘʜʟʝʤʥʘʷ ʯʘʩʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʫʜʣʠʥʸʥʥʳʤ ʧʦʙʝʛʦʤ ʩ ʤʦʥʦʧʦʜʠʘʣʴʥʳʤ ʥʘʨʘʩʪʘʥʠʝʤ. ʅʠʞʥʠʝ 

ʞʠʚʳʝ ʣʠʩʪʴʷ ʩʠʜʷʯʠʝ, ʧʨʦʩʪʳʝ, ʮʝʣʴʥʦʢʨʘʡʥʠʝ, ʧʨʦʜʦʣʛʦʚʘʪʦ ʵʣʣʠʧʪʠʯʝʩʢʠʝ, 

ʩʨʝʜʥʠʝ ï ʩʠʜʷʯʠʝ, ʧʨʦʩʪʳʝ, ʮʝʣʴʥʦʢʨʘʡʥʠʝ, ʫʟʢʦʷʡʮʝʚʠʜʥʳʝ, 

ʧʦʣʫʩʪʝʙʣʝʦʙʲʝʤʣʶʱʠʝ, ʩʦ ʩʪʨʝʣʦʚʠʜʥʳʤ ʦʩʥʦʚʘʥʠʝʤ, ʚʝʨʭʥʠʝ ï 

ʫʤʝʥʴʰʝʥʥʳʝ, ʣʘʥʮʝʪʥʳʝ ʠʣʠ ʣʠʥʝʡʥʳʝ. ɼʣʠʥʘ ʣʠʩʪʘ 4,7 Ñ 1,1 ʩʤ, ʰʠʨʠʥʘ ï 

2,7 Ñ 0,4 ʩʤ. ʂʦʣʠʯʝʩʪʚʦ ʣʠʩʪʴʝʚ ʥʘ ʩʪʝʙʣʝ ï 22,0 Ñ 3,1. ʊʦʣʱʠʥʘ ʩʪʝʙʣʷ ʫ 

ʢʦʨʥʝʚʦʡ ʰʝʡʢʠ 6,3 Ñ 0,3 ʤʤ. 

 

 
                                        ɸ                                              ɹ 

ʈʠʩ. 2. ɺʦʟʨʘʩʪʥʳʝ ʩʦʩʪʦʷʥʠʷ Lactuca quercina L.: 

ɸ ï ʠʤʤʘʪʫʨʥʦʝ ʨʘʩʪʝʥʠʝ, ɹ ï ʚʠʨʛʠʥʠʣʴʥʦʝ ʨʘʩʪʝʥʠʝ 
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ʄʦʣʦʜʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ ʨʘʩʪʝʥʠʷ (ʨʠʩ. 3ɸ) ʚʳʩʦʪʦʡ 94,0 Ñ 6,2 ʩʤ, ʠʤʝʶʪ 1 ʚ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʚʝʪʚʣʸʥʥʳʡ ʧʦʙʝʛ. ʅʠʞʥʠʝ ʣʠʩʪʴʷ ʩʠʜʷʯʠʝ, ʧʨʦʩʪʳʝ, 

ʮʝʣʴʥʦʢʨʘʡʥʠʝ, ʧʨʦʜʦʣʛʦʚʘʪʦ-ɻ ʣʣʠʧʪʠʯʝʩʢʠʝ, ʩʨʝʜʥʠʝ ï ʩʠʜʷʯʠʝ, ʧʨʦʩʪʳʝ, 

ʮʝʣʴʥʦʢʨʘʡʥʠʝ, ʫʟʢʦʷʡʮʝʚʠʜʥʳʝ, ʧʦʣʫʩʪʝʙʣʝʦʙʲʝʤʣʶʱʠʝ, ʩʦ ʩʪʨʝʣʦʚʠʜʥʳʤ 

ʦʩʥʦʚʘʥʠʝʤ, ʚʝʨʭʥʠʝ ï ʫʤʝʥʴʰʝʥʥʳʝ, ʣʘʥʮʝʪʥʳʝ ʠʣʠ ʣʠʥʝʡʥʳʝ. ɼʣʠʥʘ ʣʠʩʪʘ 

4,2 Ñ 0,4 ʩʤ, ʰʠʨʠʥʘ ï 1,5 Ñ 0,1 ʩʤ. ʂʦʣʠʯʝʩʪʚʦ ʣʠʩʪʴʝʚ 23,6 Ñ 1,2. ʆʙʱʝʝ ʯʠʩʣʦ 

ʢʦʨʟʠʥʦʢ 7,1 Ñ 0,8. ʊʦʣʱʠʥʘ ʩʪʝʙʣʷ ʫ ʢʦʨʥʝʚʦʡ ʰʝʡʢʠ 6,6 Ñ 0,3 ʤʤ. ʕʪʦ ʨʘʩʪʝʥʠʝ 

ʚʪʦʨʦʛʦ ʛʦʜʘ ʞʠʟʥʠ, ʮʚʝʪʸʪ ʚ ʠʶʣʝ. ʂʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʩʪʝʨʞʥʝʚʘʷ. 

ʉʨʝʜʥʝʚʦʟʨʘʩʪʥʳʝ ʛʝʥʝʨʘʪʠʚʳʝ ʨʘʩʪʝʥʠʷ (ʨʠʩ. 3ɹ) ʚʳʩʦʪʦʡ 130,4 Ñ 4,8 ʩʤ 

(ʤʘʢʩʠʤʘʣʴʥʦ ʜʦ 201 ʤ). ɼʣʠʥʘ ʣʠʩʪʘ 4,3 Ñ 0,3 ʩʤ, ʰʠʨʠʥʘ ï 1,4 Ñ 0,1 ʩʤ. 

ʂʦʣʠʯʝʩʪʚʦ ʣʠʩʪʴʝʚ ʥʘ ʚʩʸ ʨʘʩʪʝʥʠʝ 32,2 Ñ 1,4. ʌʦʨʤʘ ʣʠʩʪʴʝʚ ʪʘʢʘʷ ʞʝ, ʢʘʢ ʫ 

ʤʦʣʦʜʳʭ ʛʝʥʝʨʘʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ. ʆʙʱʝʝ ʯʠʩʣʦ ʢʦʨʟʠʥʦʢ 24,9 Ñ 3,5. ʊʦʣʱʠʥʘ 

ʩʪʝʙʣʷ ʫ ʢʦʨʥʝʚʦʡ ʰʝʡʢʠ ï 8,5 Ñ 0,3 ʤʤ. ʕʪʦ ʨʘʩʪʝʥʠʝ ʪʘʢʞʝ ʚʪʦʨʦʛʦ ʛʦʜʘ ʞʠʟʥʠ, 

ʮʚʝʪʸʪ ʚ ʠʶʣʝ ï ʘʚʛʫʩʪʝ. 

 

 
ɸ                                   ɹ 

ʈʠʩ. 3. ɺʦʟʨʘʩʪʥʳʝ ʩʦʩʪʦʷʥʠʷ Lactuca quercina L.: 

ɸ ï ʤʦʣʦʜʦʝ ʛʝʥʝʨʘʪʠʚʥʦʝ ʨʘʩʪʝʥʠʝ, ɹ ï ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʦʝ ʛʝʥʝʨʘʪʠʚʥʦʝ 

ʨʘʩʪʝʥʠʝ 

 

ʆʥʪʦʛʝʥʝʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʚʳʷʚʣʝʥʥʳʭ ʮʝʥʦʧʦʧʫʣʷʮʠʡ Lactuca 

quercina L. ʚ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʮʝʥʢʠ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʳ ʮʝʥʦʧʦʧʫʣʷʮʠʡ Lactuca quercina L. ʤʳ ʚʳʷʩʥʠʣʠ, ʯʪʦ ʚʩʝ 

ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʷʚʣʷʶʪʩʷ ʥʦʨʤʘʣʴʥʳʤʠ ʥʝʧʦʣʥʦʯʣʝʥʥʳʤʠ ʧʦ ʊ. ɸ. ʈʘʙʦʪʥʦʚʫ, 

ʪʘʢ ʢʘʢ ʚ ʥʠʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʦʩʦʙʠ ʧʨʝʛʝʥʝʨʘʪʠʚʥʦʛʦ ʠ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

(ʚ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ˉ 5 ʥʘʡʜʝʥʳ ʦʩʦʙʠ ʪʦʣʴʢʦ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʯʪʦ, 

ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʦ ʩ ʙʦʣʝʝ ʧʦʟʜʥʠʤ ʚʨʝʤʝʥʝʤ ʝʸ ʠʩʩʣʝʜʦʚʘʥʠʷ) (ʨʠʩ. 4). 

ʊʘʢʞʝ, ʧʦʩʣʝ ʨʘʩʯʸʪʘ ʠʥʜʝʢʩʘ ʚʦʟʨʘʩʪʥʦʩʪʠ (Iʚʦʟ) ʧʦ ɸ. ɸ. ʋʨʘʥʦʚʫ ʠ ʩʨʝʜʥʝʡ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ (ɤ) ʧʦ ʃ. ɸ. ɾʠʚʦʪʦʚʩʢʦʤʫ ʩʪʘʣʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ 

ʮʝʥʦʧʦʧʫʣʷʮʠʠ ˉ 2 ʠ ˉ 4 ʷʚʣʷʶʪʩʷ çʤʦʣʦʜʳʤʠè, ˉ 1 ʠ ˉ 3 ï çʟʨʝʶʱʠʤʠè, ʘ 

ˉ 5 ï çʟʨʝʣʦʡè (ʨʠʩ. 5).  

ɼʣʷ ʙʦʣʝʝ ʪʦʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʚ ʩʣʫʯʘʝ ʩ ʜʚʫʣʝʪʥʠʤ ʚʠʜʦʤ 

ʧʨʦʚʦʜʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʤʝʥʝʝ ʜʚʫʭ ʨʘʟ ʚ ʛʦʜ, ʪ.ʢ. ʶʚʝʥʠʣʴʥʳʝ ʦʩʦʙʠ ʩʢʦʨʝʝ 

ʚʩʝʛʦ ʢ ʤʦʤʝʥʪʫ ʮʚʝʪʝʥʠʷ ʛʝʥʝʨʘʪʠʚʥʳʭ ʤʦʛʫʪ ʙʳʪʴ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ, ʥʦ ʫʞʝ 
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ʩʝʡʯʘʩ ʤʦʞʥʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʧʦʧʫʣʷʮʠʷ ˉ 5 ʚ ʛʦʨʦʜʝ 

ʉʘʤʘʨʘ ʙʦʣʝʝ ʩʪʘʨʘʷ, ʯʝʤ ʚ ʂʨʘʩʥʦʩʘʤʘʨʩʢʦʤ ʣʝʩʥʦʤ ʤʘʩʩʠʚʝ, ʛʜʝ ʥʝʪ ʧʨʝʛʨʘʜ 

ʜʣʷ ʨʘʩʩʝʣʝʥʠʷ ʦʩʦʙʝʡ ʚ ʦʭʨʘʥʷʝʤʦʤ ʣʝʩʥʦʤ ʤʘʩʩʠʚʝ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʛʫʩʪʦʥʘʩʝʣʸʥʥʦʛʦ ʨʘʡʦʥʘ ʛʦʨʦʜʘ ʉʘʤʘʨʳ. 

 

 
ʈʠʩ. 4. ɺʦʟʨʘʩʪʥʳʝ ʩʧʝʢʪʨʳ ʮʝʥʦʧʦʧʫʣʷʮʠʡ Lactuca quercina L. 

 

 
ʈʠʩ. 5. ʊʠʧʳ ʮʝʥʦʧʦʧʫʣʷʮʠʡ Lactuca quercina L. 

 

ʆʮʝʥʢʘ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʩ ʫʯʘʩʪʠʝʤ Lactuca 

quercina L ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʩ ʫʯʘʩʪʠʝʤ 

Lactuca quercina L. ʧʦʢʘʟʘʣʠ ʩʣʝʜʫʶʱʝʝ (ʪʘʙʣ. 2). ɺ ʫʩʣʦʚʠʷʭ ʂʨʘʩʥʦʩʘʤʘʨʩʢʦʛʦ 

ʣʝʩʥʦʛʦ ʤʘʩʩʠʚʘ ʃʘʪʫʢ ʜʫʙʨʘʚʥʳʡ ʧʨʦʠʟʨʘʩʪʘʝʪ ʥʘ ʣʝʛʢʦʩʫʧʝʩʯʘʥʦʡ, 

ʩʫʧʝʩʯʘʥʦʡ ʠʣʠ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʦʡ, ʙʣʠʟʢʦʡ ʢ ʥʝʡʪʨʘʣʴʥʦʡ (ʨʅ = 6,80-7,24) ʧʦʯʚʝ 

ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʭʣʦʨʠʜʦʚ ʤʝʥʴʰʝ 0,1 ʤʛ/100 ʤʣ, ʩʫʣʴʬʘʪʦʚ ï ʤʝʥʴʰʝ 0,5 ʤʛ/100 

ʤʣ, ʠʦʥʦʚ ʢʘʣʴʮʠʷ ï ʦʪ 0,5 ʜʦ 10 ʤʛ/100 ʤʣ, ʛʫʤʫʩʘ ʦʪ 2,49 ʜʦ 6,78%, ʩ 

ʤʦʱʥʦʩʪʴʶ ʧʦʜʩʪʠʣʢʠ ʦʪ 2,0 ʜʦ 2,5 ʩʤ ʠ ʝʸ ʧʦʢʨʳʪʠʝʤ ʦʪ 80 ʜʦ 90%. 

ɺ ʫʩʣʦʚʠʷʭ ʛ. ʉʘʤʘʨʘ ʃʘʪʫʢ ʜʫʙʨʘʚʥʳʡ ʧʨʦʠʟʨʘʩʪʘʝʪ ʥʘ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʦʡ, 

ʱʝʣʦʯʥʦʡ (ʨʅ = 8,08) ʧʦʯʚʝ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʭʣʦʨʠʜʦʚ 1 ʤʛ/100 ʤʣ, ʩʫʣʴʬʘʪʦʚ ï 
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ʤʝʥʴʰʝ 0,5 ʤʛ/100 ʤʣ, ʠʦʥʦʚ ʢʘʣʴʮʠʷ ï 5 ʤʛ/100 ʤʣ, ʛʫʤʫʩʘ 3,96%, ʩ ʤʦʱʥʦʩʪʴʶ 

ʧʦʜʩʪʠʣʢʠ 1 ʩʤ ʠ ʝʸ ʧʦʢʨʳʪʠʝʤ ʚ 30%. 

ʉ ʫʯʸʪʦʤ ʜʘʥʥʳʭ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʚʠʪʘʣʠʪʝʪʫ ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʥʘʠʙʦʣʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʵʜʘʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʥʘ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ ˉ 1, ˉ 4 ʠ ˉ 5. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʠʦʪʦʧ ʜʘʥʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʥʘʠʙʦʣʝʝ ʙʣʠʟʦʢ ʢ 

ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʤʫ ʦʧʪʠʤʫʤʫ ʃʘʪʫʢʘ ʜʫʙʨʘʚʥʦʛʦ, ʠ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʜʣʷ 

Lactuca quercina L. ʚ ʂʨʘʩʥʦʩʘʤʘʨʩʢʦʤ ʣʝʩʥʦʤ ʤʘʩʩʠʚʝ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳ 

ʧʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʣʸʛʢʠʝ ʩʫʧʝʩʠ ʠʣʠ ʣʸʛʢʠʝ ʩʫʛʣʠʥʢʠ, ʨʝʘʢʮʠʷ 

ʨʘʩʪʚʦʨʘ 6,97-7,24 (ʙʣʠʟʢʘʷ ʢ ʥʝʡʪʨʘʣʴʥʦʡ), ʩʦʜʝʨʞʘʥʠʝ ʠʦʥʦʚ ʢʘʣʴʮʠʷ ʦʢʦʣʦ 1-

9 ʤʛ/100 ʤʣ ʠ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ 3,07-6,78% (ʪʘʙʣ. 2).  

 

ʊʘʙʣʠʮʘ 2 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʩ ʫʯʘʩʪʠʝʤ Lactuca 

quercina L. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʇʨʦʙʥʘʷ 

ʧʣʦʱʘʜʴ 

ˉ 1 

ʇʨʦʙʥʘʷ 

ʧʣʦʱʘʜʴ 

ˉ 2 

ʇʨʦʙʥʘʷ 

ʧʣʦʱʘʜʴ 

ˉ 3 

ʇʨʦʙʥʘʷ 

ʧʣʦʱʘʜʴ 

ˉ 4 

ʇʨʦʙʥʘʷ 

ʧʣʦʱʘʜʴ 

ˉ 5 

ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ 

ʃʸʛʢʘʷ 

ʩʫʧʝʩʴ 

ʃʸʛʢʘʷ 

ʩʫʧʝʩʴ 

ʉʫʧʝʩʴ ʃʝʛʢʠʡ 

ʩʫʛʣʠʥʦʢ 

ʉʨʝʜʥʠʡ 

ʩʫʛʣʠʥʦʢ 

pH ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ 6,97 7,10 6,80 7,24 8,08 

ʇʨʦʙʘ ʥʘ Cl-, ʤʛ/100 ʤʣ ʦʪʩʫʪʩʪʚʫʝʪ ʦʪʩʫʪʩʪʚʫʝʪ <0,1 <0,1 1 

ʇʨʦʙʘ ʥʘ SO42-, ʤʛ/100 ʤʣ ʦʪʩʫʪʩʪʚʫʝʪ ʦʪʩʫʪʩʪʚʫʝʪ <0,5 <0,5 <0,5 

ʇʨʦʙʘ ʥʘ Ca2+, ʤʛ/100 ʤʣ 9 10 0,5 1 5 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʛʫʤʫʩʘ, % 
6,78 5,52 2,49 3,07 3,96 

ʄʦʱʥʦʩʪʴ ʧʦʜʩʪʠʣʢʠ, ʩʤ 2,5  2,0  2,0 2,0 1,0 

ʇʦʢʨʳʪʠʝ ʧʦʯʚʳ 

ʧʦʜʩʪʠʣʢʦʡ, % 
90  90  80 90 30 

 

ʇʨʦʚʝʜʷ ʦʙʱʝʝ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʩʦʦʙʱʝʩʪʚ ʩ ʫʯʘʩʪʠʝʤ ʃʘʪʫʢʘ 

ʜʫʙʨʘʚʥʦʛʦ, ʤʳ ʚʳʷʩʥʠʣʠ, ʯʪʦ ʦʙʲʝʢʪ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʂʨʘʩʥʦʩʘʤʘʨʩʢʦʛʦ ʣʝʩʥʦʛʦ ʤʘʩʩʠʚʘ ʧʨʦʠʟʨʘʩʪʘʝʪ ʚ ʯʝʨʥʦʢʣʝʥʦʚʦʡ ʜʫʙʨʘʚʝ, 

ʜʫʙʦʚʦ-ʣʠʧʦʚʦʤ ʠ ʚʷʟʦʚʦ-ʜʫʙʦʚʦʤ ʩʦʦʙʱʝʩʪʚʘʭ, ʩ ʩʦʤʢʥʫʪʦʩʪʴʶ 0,5-0,7, ʩ 

ʦʙʱʠʤ ʧʨʦʝʢʪʠʚʥʳʤ ʧʦʢʨʳʪʠʝʤ ʪʨʘʚʦʩʪʦʷ 26-55%, ʩ ʧʦʣʫʦʩʚʝʪʣʸʥʥʳʤ 

ʩʚʝʪʦʚʳʤ ʨʝʞʠʤʦʤ, ʩ ʦʙʱʠʤ ʯʠʩʣʦʤ ʢʫʩʪʘʨʥʠʢʦʚ 4-8 ʠ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ 

21-40, ʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ Carex supina Willd. ex Wahlenb., Convallaria majalis L., 

Galium aparine L., Poa angustifolia L. (ʪʘʙʣ. 3). 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʛ. ʉʘʤʘʨʘ ʃʘʪʫʢ ʜʫʙʨʘʚʥʳʡ ʦʙʠʪʘʝʪ ʚ ʤʦʩʢʦʚʩʢʦʪʦʧʦʣʝʚʦ-

ʧʝʥʩʠʣʴʚʘʥʩʢʦʷʩʝʥʝʚʦ-̫ ʩʝʥʝʣʠʩʪʥʦʢʣʝʥʦʚʦʤ ʩʦʦʙʱʝʩʪʚʝ, ʩ ʩʦʤʢʥʫʪʦʩʪʴʶ 0,5, ʩ 

ʦʙʱʠʤ ʧʨʦʝʢʪʠʚʥʳʤ ʧʦʢʨʳʪʠʝʤ ʪʨʘʚʦʩʪʦʷ 53%, ʩ ʧʦʣʫʦʩʚʝʪʣʸʥʥʳʤ ʩʚʝʪʦʚʳʤ 

ʨʝʞʠʤʦʤ, ʩ ʦʙʱʠʤ ʯʠʩʣʦʤ ʢʫʩʪʘʨʥʠʢʦʚ 4 ʠ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ 16, ʩ 
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ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ Lactuca quercina L. (ʪʘʙʣ. 3). 

ʇʦʯʚʘ ʥʘ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ ˉ 5 ʚ ʛʦʨʦʜʝ ʉʘʤʘʨʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʘʢʦʚʦʡ ʚ 

ʂʨʘʩʥʦʩʘʤʘʨʩʢʦʤ ʣʝʩʥʦʤ ʤʘʩʩʠʚʝ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʪʷʞʸʣʦʡ ʧʦ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ (ʩʨʝʜʥʠʡ ʩʫʛʣʠʥʦʢ), ʙʦʣʝʝ ʱʸʣʦʯʥʦʡ (ʨʅ = 8,08), 

ʩ ʥʝʙʦʣʴʰʠʤ ʧʨʝʚʳʰʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʭʣʦʨʠʜʦʚ (1 ʤʛ/100 ʤʣ), ʩ ʤʝʥʴʰʝʡ 

ʤʦʱʥʦʩʪʴʶ ʧʦʜʩʪʠʣʢʠ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʠʤ ʝʸ ʧʦʢʨʳʪʠʝʤ. 

 

ʊʘʙʣʠʮʘ 3 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʩ ʫʯʘʩʪʠʝʤ Lactuca 

quercina L. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʇʨʦʙʥʘʷ 

ʧʣʦʱʘʜʴ 

ˉ 1 

ʇʨʦʙʥʘʷ 

ʧʣʦʱʘʜʴ 

ˉ 2 

ʇʨʦʙʥʘʷ  

ʧʣʦʱʘʜʴ  

ˉ 3 

ʇʨʦʙʥʘʷ  

ʧʣʦʱʘʜʴ 

ˉ 4 

ʇʨʦʙʥʘʷ 

ʧʣʦʱʘʜʴ 

ˉ 5 

ʉʦʤʢʥʫʪʦʩʪʴ 

ʜʨʝʚʦʩʪʦʷ 
0,6 0,7 0,5 0,5 0,5 

ʆʙʱʝʝ ʧʨʦʝʢʪʠʚʥʦʝ 

ʧʦʢʨʳʪʠʝ ʪʨʘʚʦʩʪʦʷ, % 
20 50 40 50 60 

ʉʚʝʪʦʚʦʝ ʩʦʩʪʦʷʥʠʝ 
ʧʦʣʫ-

ʦʩʚʝʪʣʸʥʥʦʝ 

ʧʦʣʫ-

ʦʩʚʝʪʣʸʥʥʦʝ 

ʧʦʣʫ-

ʦʩʚʝʪʣʸʥʥʦʝ 

ʧʦʣʫ-

ʦʩʚʝʪʣʸʥʥʦʝ 

ʧʦʣʫ-

ʦʩʚʝʪʣʸʥʥʦʝ 

ʉʦʩʪʘʚ ʜʨʝʚʦʩʪʦʷ 
9ɼʯ1ʂʪ, ʝʜ. 

ʃʩ, ʂʷ 
8ʃʩ2ɼʯ+ʂʪ 5ʃʩ5ɼʯ 8ɼʯ2ɺʰ+ɹʧ 6ʂʷ3ʗʧ1ʊʤ 

ʆʙʱʝʝ ʯʠʩʣʦ ʚʠʜʦʚ 

ʢʫʩʪʘʨʥʠʢʦʚ 
8 5 4 5 4 

ʆʙʱʝʝ ʯʠʩʣʦ 

ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ 
32 21 26 40 16 

ɼʦʤʠʥʠʨʫʶʱʠʝ ʚʠʜʳ 

ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ 

ʠ ʠʭ ʧʨʦʝʢʪʠʚʥʦʝ 

ʧʦʢʨʳʪʠʝ, % 

Carex supina 

Willd. ex 

Wahlenb. 

(11,2), 

Convallaria 

majalis L. 

(6,9), Urtica 

dioca L. (1,6) 

Convallaria 

majalis L. 

(5,2), 

Fallopia 

convolvulus 

(L.) Ć. Lºve 

(4,0), 

Chelidonium 

majus L.  

(3,5) 

Galium 

aparine L. 

(11,5), Carex 

supina Willd. 

ex Wahlenb. 

(10,1), Torilis 

japonica 

(Houtt.) DC. 

(4,6) 

Poa 

angustifolia 

L. (10,6), 

Chelidonium 

majus L. 

(5,5), 

Dactylis 

glomerata L. 

(3,2) 

Lactuca 

quercina L. 

(14,7), 

Campanula bono

niensis L. (8,9), 

Saponaria 

officinalis L. 

(7,5) 

 

ʆʪʤʝʪʠʤ, ʯʪʦ ʜʣʷ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʚʦʦʙʱʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʥʘ 

ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ ˉ 4 ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳ, ʯʝʤ ʥʘ ʦʩʪʘʣʴʥʳʭ ʧʨʦʙʥʳʭ 

ʧʣʦʱʘʜʷʭ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʙʦʣʝʝ ʢʦʥʪʨʘʩʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ 

ʧʨʦʠʟʨʘʩʪʘʥʠʷ, ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʜʣʷ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ. 

ʊʘʢʞʝ ʩ ʫʯʸʪʦʤ ʜʘʥʥʳʭ ʧʦ ʚʠʪʘʣʠʪʝʪʫ ʠ ʯʠʩʣʝʥʥʦʩʪʠ ʃʘʪʫʢʘ ʜʫʙʨʘʚʥʦʛʦ, 

ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʠʡ ʦʧʪʠʤʫʤ Lactuca quercina L. ʚ 

ʂʨʘʩʥʦʩʘʤʘʨʩʢʦʤ ʣʝʩʥʦʤ ʤʘʩʩʠʚʝ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʦʙʱʝʩʪʚʝ ʩ ʩʦʤʢʥʫʪʦʩʪʴʶ 

ʜʨʝʚʦʩʪʦʷ 0,5-0,6, ʧʦʣʫʦʩʚʝʪʣʸʥʥʳʤ ʩʚʝʪʦʚʳʤ ʩʦʩʪʦʷʥʠʝʤ, ʦʙʱʠʤ ʧʨʦʝʢʪʠʚʥʳʤ 

ʧʦʢʨʳʪʠʝʤ ʪʨʘʚʦʩʪʦʷ 35% ʠ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʚ ʩʦʩʪʘʚʝ ʜʨʝʚʦʩʪʦʷ Quercus 
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robur L. 

ʈʘʩʩʤʦʪʨʠʤ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʪʨʘʚʦʩʪʦʷ ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʩ ʫʯʘʩʪʠʝʤ 

ʃʘʪʫʢʘ ʜʫʙʨʘʚʥʦʛʦ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʥʘ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ ˉ 1 ʧʨʦʠʟʨʘʩʪʘʝʪ 32 

ʚʠʜʘ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ Carex supina Willd. ex Wahlenb. 

(11,2), Convallaria majalis L. (6,9), Urtica dioca L. (1,6) (ʧʨʠʣʦʞʝʥʠʝ ɸ, ʪʘʙʣʠʮʘ 

ɸ.1), ʥʘ ʧʣʦʱʘʜʠ ˉ 2 ï 21 ʚʠʜ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ Convallaria majalis L. (5,2), 

Fallopia convolvulus (L.) Ć. Lºve (4,0), Chelidonium majus L. (3,5) (ʧʨʠʣʦʞʝʥʠʝ ɸ, 

ʪʘʙʣʠʮʘ ɸ.2), ʥʘ ʧʣʦʱʘʜʠ ˉ3 ï 26 ʚʠʜʦʚ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ Galium aparine L. 

(11,5), Carex supina Willd. ex Wahlenb. (10,1), Torilis japonica (Houtt.) DC. (4,6), 

ʥʘ ʧʣʦʱʘʜʠ ˉ4 ï 40 ʚʠʜʦʚ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ Poa angustifolia L. (10,6), 

Chelidonium majus L. (5,5), Dactylis glomerata L. (3,2), ʥʘ ʧʣʦʱʘʜʠ ˉ 5 ï 16 ʚʠʜʦʚ 

ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ Lactuca quercina L. (14,7), Campanula bononiensis L. (8,9), 

Saponaria officinalis L. (7,5). 

ʈʘʩʩʯʠʪʘʚ ʧʦ ʤʝʪʦʜʠʢʝ ʅ. ʄ. ʄʘʪʚʝʝʚʘ (2006) ʛʨʘʜʘʮʠʶ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ, ʤʳ ʧʦʣʫʯʠʣʠ, ʯʪʦ Lactuca quercina L. ʧʨʦʠʟʨʘʩʪʘʝʪ ʥʘ ʩʨʝʜʥʝʙʦʛʘʪʳʭ, 

ʩʫʭʦʚʘʪʳʭ, ʩʚʝʞʝʚʘʪʳʭ ʠ ʩʚʝʞʠʭ ʧʦʯʚʘʭ, ʚ ʧʦʣʫʦʩʚʝʪʣʸʥʥʳʭ ʠ ʧʦʣʫʪʝʥʝʚʳʭ 

ʫʤʝʨʝʥʥʳʭ ʠ ʫʤʝʨʝʥʥʦ ʭʦʣʦʜʥʳʭ ʫʩʣʦʚʠʷʭ. ʉ ʫʯʸʪʦʤ ʜʘʥʥʳʭ ʧʦ ʚʠʪʘʣʠʪʝʪʫ ʠ 

ʯʠʩʣʝʥʥʦʩʪʠ ʃʘʪʫʢʘ ʜʫʙʨʘʚʥʦʛʦ, ʤʳ ʚʳʷʩʥʠʣʠ, ʯʪʦ ʦʥ ʧʨʝʜʧʦʯʠʪʘʝʪ ʧʨʦʠʟʨʘʩʪʘʪʴ 

ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʩ ʧʦʣʫʦʩʚʝʪʣʸʥʥʳʤ ʩʚʝʪʦʚʳʤ ʨʝʞʠʤʦʤ, ʥʘ ʩʚʝʞʝʚʘʪʳʭ 

ʩʨʝʜʥʝʙʦʛʘʪʳʭ ʧʦʯʚʘʭ ʠ ʚ ʫʤʝʨʝʥʥʦʤ ʢʣʠʤʘʪʝ (ʨʠʩ. 6).  

 

 
ʈʠʩ. 6. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʥʠʰʘ Lactuca quercina L. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʤʫ ʦʧʪʠʤʫʤʫ ʧʨʠ ʧʨʦʠʟʨʘʩʪʘʥʠʠ ʚ 

ʜʫʙʨʘʚʘʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ Lactuca quercina L. ̫ʚʣʷʝʪʩʷ 

ʩʮʠʦʛʝʣʠʦʬʠʪʦʤ, ʢʩʝʨʦʤʝʟʦʬʠʪʦʤ, ʤʝʟʦʪʨʦʬʦʤ ʠ ʤʝʟʦʪʝʨʤʦʤ. ʉʨʘʚʥʠʚʘʷ ʩ 

ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ (ʄʘʪʚʝʝʚ, 2006), ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʨʘʩʭʦʞʜʝʥʠʝ ʚ 

ʪʨʦʬʦʤʦʨʬʝ ï ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʣʘʪʫʢ ʧʨʝʜʧʦʯʠʪʘʝʪ ʤʝʥʝʝ ʧʣʦʜʦʨʦʜʥʳʝ 

ʧʦʯʚʳ.  

ʆʧʨʝʜʝʣʠʤ ʮʝʥʦʤʦʨʬʫ Lactuca quercina L. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʧʦʜʨʦʙʥʦ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʝʛʦ ʤʝʩʪʦʦʙʠʪʘʥʠʝ. ʇʦʩʢʦʣʴʢʫ ʜʘʥʥʳʡ ʚʠʜ ʚʩʪʨʝʯʘʝʪʩʷ ʚ 

ʨʘʟʨʝʞʝʥʥʦʤ ʣʝʩʥʦʤ ʬʠʪʦʮʝʥʦʟʝ (ʩʦʤʢʥʫʪʦʩʪʴ ʥʝ ʚʳʰʝ 0,7) ʩ ʩʫʤʤʘʨʥʳʤ 

ʧʨʦʝʢʪʠʚʥʳʤ ʧʦʢʨʳʪʠʝʤ ʪʨʘʚʦʩʪʦʷ ʥʝ ʚʳʰʝ 60, ʩ ʘʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ 



_________________________________ 

156 

ʢʘʙʘʥʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʥʘ ʩʢʣʦʥʝ ʩ ʦʧʨʝʜʝʣʸʥʥʦʡ ʧʦʯʚʝʥʥʦʡ ʵʨʦʟʠʝʡ, 

ʩʜʫʚʘʥʠʝʤ ʧʦʜʩʪʠʣʢʠ ʠ ʧʨ., ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʃʘʪʫʢ ʜʫʙʨʘʚʥʳʡ 

ʷʚʣʷʝʪʩʷ ʧʦ ʮʝʥʦʤʦʨʬʝ ʩʠʣʴʚʘʥʪʦʤ-ʨʫʜʝʨʘʥʪʦʤ (SilRu). 
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ɼʀʅɸʄʀʂɸ ʏʀʉʃɽʅʅʆʉʊʀ CYPRIPEDIUM CALCEOLUS L. ʅɸ 

ʉʂʃʆʅɸʍ ʅɸɼʇʆʁʄɽʅʅʓʍ ʊɽʈʈɸʉ ʈ. ɺʗʊʂɸ 

 

ɺ ʨʝʛʠʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʫʯʝʥʦ 7 ʮʝʥʦʧʦʧʫʣʷʮʠʡ Cypripedium calceolus L., 

ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ʩʢʣʦʥʘʭ ʥʘʜʧʦʡʤʝʥʥʳʭ ʪʝʨʨʘʩ ʢʦʨʝʥʥʦʛʦ ʙʝʨʝʛʘ ʨ. ɺʷʪʢʘ ʚ 

ʘʥʪʨʦʧʦʛʝʥʥʦ-ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʶʞʥʦ-ʪʘʸʞʥʦʡ ʧʦʜʟʦʥʳ 

ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ɺʳʷʚʣʝʥʳ ʵʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʚʠʜʘ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʬʨʘʛʤʝʥʪʝ ʮʝʥʦʘʨʝʘʣʘ. ʆʧʨʝʜʝʣʝʥʘ 

ʜʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʴ ʚʠʜʘ ʚ ʮʝʥʦʧʦʧʫʣʷʮʠʷʭ ʚʠʜʘ ʟʘ ʧʝʨʠʦʜ ʩ 2021 ʧʦ 2023 ʛʛ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʝʥʦʧʦʧʫʣʷʮʠʷ, Cypripedium calceolus L., ʨʝʜʢʠʡ ʚʠʜ, 

ʂʨʘʩʥʘʷ ʢʥʠʛʘ, ʂʠʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, ʨʝʢʘ ɺʷʪʢʘ, ʘʥʪʨʦʧʦʛʝʥʥʦ-ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʝ 

ʪʝʨʨʠʪʦʨʠʠ, ʯʠʩʣʝʥʥʦʩʪʴ. 
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POPULATION DYNAMICS OF CYPRIPEDIUM CALCEOLUS L. ON THE 

SLOPES OF THE ABOVE-FLOODPLAIN TERRACES OF THE VYATKA 

RIVER 

 

In the research region, 7 cenopopulations of Cypripedium calceolus L. growing 

on the slopes of the above-floodplain terraces of the indigenous bank of the Vyatka 

River in anthropogenically transformed communities of the South taiga subzone of 

the Kirov region were studied. The ecological and cenotic features of the species' 

habitats in the considered fragment of the cenoareal are revealed. The dynamics of the 

number of species in the cenopopulations of the species for the period from 2021 to 

2023 has been determined. 

Key words: cenopopulation, Cypripedium calceolus L., rare species, Red Book, 

Kirov region, Vyatka River, anthropogenically transformed territories, ontogenetic 

spectra, abundance. 

 

Cypripedium calceolus L. (ɺʝʥʝʨʠʥ ʙʘʰʤʘʯʦʢ ʥʘʩʪʦʷʱʠʡ) ï ʤʥʦʛʦʣʝʪʥʝʝ 

ʪʨʘʚʷʥʠʩʪʦʝ ʢʦʨʦʪʢʦʢʦʨʥʝʚʠʱʥʦʝ ʧʦʣʠʢʘʨʧʠʯʝʩʢʦʝ ʨʘʩʪʝʥʠʝ 

ʥʝʷʚʥʦʧʦʣʠʮʝʥʪʨʠʯʝʩʢʦʡ ʙʠʦʤʦʨʬʳ (ɼʝʥʠʩʦʚʘ, ɺʘʭʨʘʤʝʝʚʘ, 1978; Kull, 1999). 

ɾʠʟʥʝʥʥʘʷ ʬʦʨʤʘ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʂ. ʈʘʫʥʢʠʝʨʘ ï ʢʨʠʧʪʦʬʠʪ.  

C. calceolus ʧʨʦʠʟʨʘʩʪʘʝʪ ʧʦ ʚʩʝʡ ʣʝʩʥʦʡ ʟʦʥʝ ɽʚʨʦʧʝʡʩʢʦʡ ʠ ʘʟʠʘʪʩʢʦʡ 

ʯʘʩʪʝʡ ʈʦʩʩʠʠ, ʘ ʪʘʢʞʝ ʥʘ ʂʘʚʢʘʟʝ, ʚ ʂʨʳʤʫ, ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ, ʚ ʩʪʨʘʥʘʭ 

ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ, ʄʘʣʦʡ ɸʟʠʠ, ʄʦʥʛʦʣʠʠ, ʂʠʪʘʝ, ʗʧʦʥʠʠ. ʇʨʠʫʨʦʯʝʥ ʢ 

ʨʘʟʨʝʞʝʥʥʳʤ ʭʚʦʡʥʦ-ʣʠʩʪʚʝʥʥʳʤ, ʣʠʩʪʚʝʥʥʳʤ ʠ ʨʝʞʝ ʭʚʦʡʥʳʤ ʣʝʩʘʤ, 

ʦʧʫʰʢʘʤ, ʦʙʣʝʩʝʥʥʳʤ ʩʢʣʦʥʘʤ, ʣʝʩʥʳʤ ʧʦʣʷʥʘʤ ʩ ʨʘʟʨʝʞʝʥʥʳʤ ʜʨʝʚʝʩʥʳʤ 

ʷʨʫʩʦʤ (ɽʬʠʤʦʚ, 2010; ɺʘʭʨʘʤʝʝʚʘ, ɺʘʨʣʳʛʠʥʘ, ʊʘʪʘʨʝʥʢʦ, 2014). 

ɺ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʠʟʚʝʩʪʥʳ ʙʦʣʝʝ 50 ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʚʠʜʘ (ɽʛʦʨʦʚʘ, 

ɽʛʦʰʠʥʘ, 2018; ɽʛʦʨʦʚʘ, ʉʫʣʝʡʤʘʥʦʚʘ, ɽʛʦʰʠʥʘ, 2020). ɺʠʜ ʦʭʨʘʥʷʝʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʪʝʨʨʠʪʦʨʠʠ ɻʇɿ çʅʫʨʛʫʰè (ʊʘʨʘʩʦʚʘ, 2007), ʚʟʷʪ ʧʦʜ ʦʭʨʘʥʫ ʠ ʚ 

ʜʨʫʛʠʭ ʧʘʤʷʪʥʠʢʘʭ ʧʨʠʨʦʜʳ ʨʝʛʠʦʥʘ. C. calceolus ʟʘʥʝʩʝʥ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʌ 

(2008) (ʂʘʪʝʛʦʨʠʷ ʨʝʜʢʦʩʪʠ ï 3ʙ), ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ (2014) (III ʢʘʪʝʛʦʨʠʷ 

ʩʪʘʪʫʩʘ ʨʝʜʢʦʩʪʠ), ʪʘʢʞʝ ʚʢʣʶʯʝʥ ʚ ʂʨʘʩʥʳʝ ʢʥʠʛʠ ʨʷʜʘ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʠ ʠʤʝʝʪ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʩʪʘʪʫʩ ʦʭʨʘʥʳ: ʚʢʣʶʯʝʥ ʚ ʧʝʨʝʯʝʥʴ IUCN 

Red List Category (Europe) ʩʦ ʩʪʘʪʫʩʦʤ Least concern, LC (ɺʳʟʳʚʘʶʱʠʝ 

ʥʘʠʤʝʥʴʰʠʝ ʦʧʘʩʝʥʠʷ) ʠ ʚ ʩʧʠʩʢʠ ʦʭʨʘʥʷʝʤʳʭ ʚʠʜʦʚ ɹʝʨʥʩʢʦʡ ʢʦʥʚʝʥʮʠʠ ʠ 

ʂʦʥʚʝʥʮʠʠ ʉʀʊɽʉ (Rankou, Bilz, 2014). 

ɺ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʠʤʝʶʱʠʝʩʷ ʩʚʝʜʝʥʠʷ ʦ ʩʦʩʪʦʷʥʠʠ ʚʠʜʘ ʥʝʜʦʩʪʘʪʦʯʥʳ 

ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʚʠʜʘ 

(ʏʠʨʢʦʚʘ ʠ ʜʨ., 2011). ɺ ʫʩʣʦʚʠʷʭ ʶʞʥʦ-ʪʘʸʞʥʦʡ ʧʦʜʟʦʥʳ ʪʘʢʞʝ ʠʟʫʯʝʥʳ 

ʵʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʤ. Orchidaceae Juss. 

(Bushueva et al., 2021; ɹʫʰʫʝʚʘ ʠ ʜʨ., 2022). 

ʎʝʣʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʷʣʘ ʚ ʠʟʫʯʝʥʠʠ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʚʠʜʘ C. calceolus ʥʘ ʩʢʣʦʥʘʭ ʥʘʜʧʦʡʤʝʥʥʳʭ ʪʝʨʨʘʩ ʨ. ɺʷʪʢʘ ʚ 

ʫʩʣʦʚʠʷʭ ʶʞʥʦ-ʪʘʸʞʥʦʡ ʧʦʜʟʦʥʳ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 
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ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʠʩʴ 7 ʮʝʥʦʧʦʧʫʣʷʮʠʡ (ʎʇ) Cypripedium 

calceolus L., ʠʟʫʯʝʥʥʳʝ ʚ ʧʦʜʟʦʥʝ ʶʞʥʦʡ ʪʘʡʛʠ (ʉʣʦʙʦʜʩʢʦʡ ʨʘʡʦʥ ʂʠʨʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʦʢʨ. ʜ. ʋʩʧʝʥʩʢʦʝ ʠ ʜ. ɹʘʢʫʣʠ) ʚ ʚʝʛʝʪʘʮʠʦʥʥʳʝ ʩʝʟʦʥʳ 2021-2023 ʛʛ.  

ʋʯʸʪ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʚʦʜʠʣʠ ʚ ʧʝʨʠʦʜ ʮʚʝʪʝʥʠʷ 

C. calceolus: ʢʦʥʝʮ ʤʘʷ  ʥʘʯʘʣʦ ʠʶʥʷ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʙʱʝʧʨʠʥʷʪʳʝ 

ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʝ ʤʝʪʦʜʳ (ʄʝʪʦʜʳ ʠʟʫʯʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ, 2002). 

ʂʨʘʪʢʘʷ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʩʪʦʦʙʠʪʘʥʠʡ C. calceolus 

ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 1. ɺ ʢʘʯʝʩʪʚʝ ʩʯʸʪʥʦʡ ʝʜʠʥʠʮʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʘʜʟʝʤʥʳʡ 

ʧʘʨʮʠʘʣʴʥʳʡ ʧʦʙʝʛ. ʅʘʟʚʘʥʠʷ ʚʠʜʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ 

The Plant List (http://www.theplantlist.org/). 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʚʳʧʦʣʥʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʘʤʠ (ʀʚʘʥʪʝʨ, ʂʦʨʦʩʦʚ, 2011). 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʀʩʩʣʝʜʫʝʤʳʝ ʮʝʥʦʧʦʧʫʣʷʮʠʠ C. calceolus ʟʘʥʠʤʘʶʪ ʚʝʨʭʥʠʝ ʠ ʩʨʝʜʥʠʝ 

ʧʨʠʪʝʨʨʘʩʥʳʝ ʩʢʣʦʥʳ ʢʦʨʝʥʥʦʛʦ ʙʝʨʝʛʘ ʨ. ɺʷʪʢʘ ʠ ʧʨʦʠʟʨʘʩʪʘʶʪ ʥʘ ʜʝʨʥʦʚʦ-

ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʯʚʘʭ ʩ ʧʨʦʪʦʯʥʳʤ ʨʝʞʠʤʦʤ ʫʚʣʘʞʥʝʥʠʷ. 

ʄʝʩʪʦʦʙʠʪʘʥʠʷ ʙʘʰʤʘʯʢʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʣʝʩʥʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ: 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʭʚʦʡʥʳʤʠ (ʧʠʭʪʦʚʳʤʠ, ʝʣʦʚʳʤʠ ʠ ʩʦʩʥʦʚʳʤʠ) ʠ 

ʩʤʝʰʘʥʥʳʤʠ ʣʝʩʘʤʠ (ʝʣʦʚʦ-ʧʠʭʪʦʚʳʤʠ, ʩʦʩʥʦʚʦ-ʝʣʦʚʳʤʠ ʠ ʝʣʦʚʦ-ʩʦʩʥʦʚʳʤʠ) 

ʨʘʟʣʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ (ʦʪ 25 ʜʦ 80 ʣʝʪ). ɺʠʜ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʫʩʣʦʚʠʷʭ 

ʧʨʝʜʧʦʯʠʪʘʝʪ ʪʝʥʠʩʪʳʝ ʫʯʘʩʪʢʠ ʣʝʩʘ (ʧʦʣʫʦʪʢʨʳʪʳʝ ʧʘʨʮʝʣʣʳ ʣʝʩʥʳʭ 

ʩʦʦʙʱʝʩʪʚ), ʬʦʨʤʠʨʫʷ ʥʝʙʦʣʴʰʠʝ ʢʫʨʪʠʥʳ ʧʦʜ ʧʦʣʦʛʦʤ ʧʦʜʨʦʩʪʘ ʠ ʧʦʜʣʝʩʢʘ, 

ʠʟʙʝʛʘʷ ʢʘʢ ʦʪʢʨʳʪʳʝ, ʭʦʨʦʰʦ ʧʨʦʛʨʝʚʘʝʤʳʝ ʩʦʣʥʮʝʤ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʪʘʢ ʠ 

ʛʫʩʪʦʩʦʤʢʥʫʪʳʡ ʜʨʝʚʦʩʪʦʡ ʠ ʧʦʜʣʝʩʦʢ.  

ʀʟʫʯʝʥʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 

ʥʘʨʫʰʝʥʥʦʩʪʠ (ʩʣʘʙʦʡ ï ʨʝʢʨʝʘʮʠʠ, ʚʳʨʘʞʝʥʥʦʡ ʚ ʩʙʦʨʝ ʜʠʢʦʨʦʩʦʚ, ʧʝʰʠʭ ʪʨʦʧ 

ʠ ʟʥʘʯʠʪʝʣʴʥʦʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦ-ʥʘʨʫʰʝʥʥʳʤʠ ʫʯʘʩʪʢʘʤʠ, 

ʬʦʨʤʠʨʫʶʱʠʤʠʩʷ ʥʘ ʦʙʥʘʞʝʥʠʷʭ ʠʟʚʝʩʪʢʦʚʳʭ ʧʦʨʦʜ ʩʪʘʨʦʛʦ ʦʪʨʘʙʦʪʘʥʥʦʛʦ 

ʢʘʨʴʝʨʘ, ʚʙʣʠʟʠ ʙʠʘʪʣʦʥʥʳʭ ʪʨʘʩʩ, ʧʦʩʣʝ ʧʦʞʘʨʦʚ) (ʪʘʙʣ. 1). 

ʀʟʫʯʝʥʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 

ʥʘʨʫʰʝʥʥʦʩʪʠ (ʩʣʘʙʦʡ ï ʨʝʢʨʝʘʮʠʠ, ʚʳʨʘʞʝʥʥʦʡ ʚ ʩʙʦʨʝ ʜʠʢʦʨʦʩʦʚ, ʧʝʰʠʭ ʪʨʦʧ 

ʠ ʟʥʘʯʠʪʝʣʴʥʦʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦ-ʥʘʨʫʰʝʥʥʳʤʠ ʫʯʘʩʪʢʘʤʠ, 

ʬʦʨʤʠʨʫʶʱʠʤʠʩʷ ʥʘ ʦʙʥʘʞʝʥʠʷʭ ʠʟʚʝʩʪʢʦʚʳʭ ʧʦʨʦʜ ʩʪʘʨʦʛʦ ʦʪʨʘʙʦʪʘʥʥʦʛʦ 

ʢʘʨʴʝʨʘ, ʚʙʣʠʟʠ ʙʠʘʪʣʦʥʥʳʭ ʪʨʘʩʩ, ʧʦʩʣʝ ʧʦʞʘʨʦʚ) (ʪʘʙʣ. 1).  

ɼʨʝʚʝʩʥʳʡ ʷʨʫʩ ʪʝʤʥʦʭʚʦʡʥʳʭ ʠ ʩʤʝʰʘʥʥʳʭ ʣʝʩʦʚ ʩʬʦʨʤʠʨʦʚʘʥ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ Picea obovata ʠ Abies sibirica, ʨʝʞʝ ï Pinus sylvestris 

ʥʝʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʩʦʤʢʥʫʪʦʩʪʠ (0,2-0,6). ɺ ʧʦʜʨʦʩʪʝ ʚʩʪʨʝʯʘʶʪʩʷ ʧʠʭʪʘ 

ʩʠʙʠʨʩʢʘʷ (A. sibirica Ledeb.), ʝʣʴ ʩʠʙʠʨʩʢʘʷ (P. obovata Ledeb.), ʨʝʞʝ ï ʦʩʠʥʘ 

(Populus tremula L.), ʜʦʩʪʠʛʘʶʱʠʝ ʚ ʚʳʩʦʪʫ ʜʦ 10 ʤ.  
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ʊʘʙʣʠʮʘ 1 

ʌʠʪʦʮʝʥʦʪʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʩʪʦʦʙʠʪʘʥʠʡ C. calceolus 

ˉ 

ʎʇ 
ʊʠʧ ʬʠʪʦʮʝʥʦʟʘ ʄʝʩʪʦʦʙʠʪʘʥʠʝ 

ɻʝʦʛʨʘʬʠʯʝʩʢʦʝ 

ʧʦʣʦʞʝʥʠʝ, 

ʢʦʦʨʜʠʥʘʪʳ 

ɼʨʝʚʦʩʪʦʡ ʊʨʘʚʷʥʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʳʡ 

ʷʨʫʩ 

ʊʠʧ  

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ 
ʉʦʩʪʘʚ 

ʉʦʤʢʥʫ-

ʪʦʩʪʴ ʢʨʦʥ 
ɺʦʟʨʘʩʪ, ʣʝʪ 

ʆʙʱʝʝ 

ʇʇ*, % 

ɼʦʣʷ ʚʠʜʘ ʚ 

ʩʣʦʞʝʥʠʠ, % 

1 ɽʣʦʚʦ-ʧʠʭʪʦʚʳʡ 

ʟʝʣʝʥʦʤʦʰʥʦ-ʢʦʩʪʷʥʠʯʥʦ-

ʪʨʘʚʷʥʳʡ ʣʝʩ 

ʆʢʨ. ʩ. ʋʩʧʝʥʩʢʦʝ, ʚʝʨʰʠʥʘ ʢʨʫʪʦʛʦ 

ʩʢʣʦʥʘ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʵʢʩʧʦʟʠʮʠʠ 2 

ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʳ ʨ. ɺʷʪʢʘ 

N 58040.798  

E 50.009.658  

h=191 ʤ. 
7ɽ2ʇ 0,3 

40-50 ʣʝʪ, 

ʝʜ. ï 80 
25 30 

ʇʦʞʘʨ 30-ʣʝʪʥʝʡ 

ʜʘʚʥʦʩʪʠ, ʚ 2022 

ʛʦʜʫ ï ʨʫʙʢʘ 

ʫʭʦʜʘ 

2 ɽʣʦʚʦ-ʧʠʭʪʦʚʳʡ 

ʟʝʣʝʥʦʤʦʰʥʳʡ ʣʝʩ 

ʆʢʨ. ʜ. ʋʩʧʝʥʩʢʦʝ, ʚʝʨʰʠʥʘ ʩʢʣʦʥʘ 

ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʵʢʩʧʦʟʠʮʠʠ 2 

ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʳ ʨ. ɺʷʪʢʘ 

N 580040.816  

E 50.009.908 

h=238 ʤ. 

4ɽ6ʇ 0,2 60-70 30 + 

ʉʪʘʨʘʷ ʪʨʦʧʘ, 

ʩʣʝʜʳ ʦʯʝʥʴ 

ʩʪʘʨʦʛʦ ʧʦʞʘʨʘ 

2ʘ ʇʠʭʪʦʚʳʡ ʟʝʣʝʥʦʤʦʰʥʦ-

ʤʝʨʪʚʦʧʦʢʨʦʚʥʳʡ ʣʝʩ ʩ 

ʧʨʠʤʝʩʴʶ ʨʷʙʠʥʳ  

ʆʢʨ. ʜ. ʋʩʧʝʥʩʢʦʝ, ʚʝʨʰʠʥʘ ʩʢʣʦʥʘ 

ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʵʢʩʧʦʟʠʮʠʠ 2 

ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʳ ʨ. ɺʷʪʢʘ, 

ʦʢʨʘʠʥʘ ʟʘʨʘʩʪʘʶʱʝʛʦ ʧʦʣʷ 

N 580040.871  

E 50.010.065 

h=153 ʤ. 
1ɽ9ʇ 0,6 70-80 30 10 

ʄʥʦʛʦʢʨʘʪʥʳʝ 

ʩʣʝʜʳ ʧʦʞʘʨʦʚ 

3 ɽʣʦʚʳʡ ʪʨʘʚʷʥʳʡ ʣʝʩ ʆʢʨ. ʜ. ɹʘʢʫʣʠ, ʚʜʦʣʴ ʧʦʣʦʛʦʛʦ 

ʩʢʣʦʥʘ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʵʢʩʧʦʟʠʮʠʠ 2 

ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʳ ʨ. ɺʷʪʢʘ 

N 580041.145  

E 50.011.123 

h=185 ʤ. 9ɽ1ʉ 0,4 80 50 8 

ʄʥʦʛʦʢʨʘʪʥʳʝ 

ʩʣʝʜʳ ʧʦʞʘʨʦʚ, 

ʪʨʦʧʳ, ʚʙʣʠʟʠ 

ʩʙʨʦʩ ʩʪʦʯʥʳʭ 

ʚʦʜ 

4 ʉʦʩʥʦʚʦ-ʝʣʦʚʳʡ ʪʨʘʚʷʥʳʡ 

ʣʝʩ ʩ ʧʨʠʤʝʩʴʶ ʧʠʭʪʳ 

ʆʢʨ. ʜ. ɹʘʢʫʣʠ, ʚʜʦʣʴ 

ʧʦʣʦʛʦʛʦ ʩʢʣʦʥʘ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ 

ʵʢʩʧʦʟʠʮʠʠ 2 ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʳ 

ʨ. ɺʷʪʢʘ 

N 580041.208  

E 50.011.412 

h=172 ʤ. 
6ʉ3ɽ1ʇ+ʆʩ 0,5 40-50 60 15 

ʊʨʦʧʳ 

5 ʉʦʩʥʦʚʳʡ ʪʨʘʚʷʥʳʡ ʣʝʩ ʩ 

ʧʨʠʤʝʩʴʶ ʠʚʳ ʢʦʟʴʝʡ ʠ 

ʙʝʨʝʟʳ  

ʆʢʨ. ʜ. ɹʘʢʫʣʠ, ʭʦʣʤʳ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, 

ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʥʘ ʠʟʚʝʩʪʢʦʚʳʭ 

ʦʙʥʘʞʝʥʠʷʭ 2 ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʳ 

ʨ. ɺʷʪʢʘ  

N 580041.272  

E 50.011.183 

h=180 ʤ. 
9ʉ+ʠʚʳ 0,3 30 35 20 

ɿʘʨʘʩʪʘʶʱʠʝ 

ʦʪʚʘʣʳ 

ʦʪʨʘʙʦʪʘʥʥʦʛʦ 

ʠʟʚʝʩʪʢʦʚʦʛʦ 

ʢʘʨʴʝʨʘ, ʪʨʦʧʳ, 

ʜʦʨʦʛʠ 

6ɸ ɽʣʦʚʦ-ʩʦʩʥʦʚʳʡ 

ʨʘʟʥʦʪʨʘʚʥʦ-

ʟʝʣʝʥʦʤʦʰʥʳʡ ʣʝʩ 

ʆʢʨ. ʜ. ɹʘʢʫʣʠ, ʢʨʫʪʳʝ ʭʦʣʤ r

ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, 

ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʥʘ ʠʟʚʝʩʪʢʦʚʳʭ 

ʦʙʥʘʞʝʥʠʷʭ 2 ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʳ 

ʨ. ɺʷʪʢʘ 

N 58041.252          

E 50.11.310       

h=166 ʤ. 

5ɽ5ʉ 0,2 30 50 + 

ɿʘʨʘʩʪʘʶʱʠʝ 

ʦʪʚʘʣʳ 

ʦʪʨʘʙʦʪʘʥʥʦʛʦ 

ʠʟʚʝʩʪʢʦʚʦʛʦ 

ʢʘʨʴʝʨʘ, 

ʙʠʘʪʣʦʥʥʳʝ 

ʪʨʘʩʩʳ 

ʇʨʠʤʝʯʘʥʠʝ: *  ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ, %
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ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʧʦʜʣʝʩʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʛʘʪ ʠ ʧʨʝʜʩʪʘʚʣʝʥ Sorbus 

aucuparia, Salix caprea, Frangula alnus, Daphne mezereum, Lonicera xylosteum, 

Viburnum opulus, Rosa majalis, Rhamnus cathartica, Ribes spicatum, Amelanchier 

spicata ʠ Chamaecytisus ruthenicus, ʜʦʩʪʠʛʘʶʱʠʤʠ ʚ ʚʳʩʦʪʫ ʚ ʩʨʝʜʥʝʤ ʜʦ 2,5 ʤ. 

ʉʪʝʧʝʥʴ ʩʦʤʢʥʫʪʦʩʪʠ ʷʨʫʩʘ ʢʫʩʪʘʨʥʠʢʦʚ ʚʘʨʴʠʨʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦ. ʊʘʢ, ʚ 

ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʦʤ ʩʦʩʥʷʢʝ ʩ ʧʨʠʤʝʩʴʶ ʠʚʳ ʢʦʟʴʝʡ ʠ ʙʝʨʝʟʳ ʪʨʘʚʷʥʦʤ (ʎʇ 5) ʠ 

ʚ ʝʣʦʚʦ-ʧʠʭʪʦʚʦʤ ʟʝʣʝʥʦʤʦʰʥʦ-ʢʦʩʪʷʥʠʯʥʦ-ʪʨʘʚʷʥʦʤ ʣʝʩʫ (ʎʇ 1) ʷʨʫʩ 

ʧʦʜʣʝʩʢʘ ʨʘʟʨʝʞʝʥ, ʘ ʚ ʝʣʦʚʦ-ʩʦʩʥʦʚʦʤ ʨʘʟʥʦʪʨʘʚʥʦ-ʟʝʣʝʥʦʤʦʰʥʦʤ ʣʝʩʫ (ʎʇ 

6ɸ) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʨʝʜʥʝʡ ʛʫʩʪʦʪʦʡ. 

ʊʨʘʚʷʥʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʳʡ ʷʨʫʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʦʙʱʝʛʦ ʧʨʦʝʢʪʠʚʥʦʛʦ 

ʧʦʢʨʳʪʠʷ (ʦʪ ʝʜʠʥʠʯʥʳʭ ʧʷʪʝʥ ʜʦ ʧʦʯʪʠ ʩʧʣʦʰʥʦʛʦ, 60%) ʧʨʝʜʩʪʘʚʣʝʥ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʨʘʟʥʦʪʨʘʚʴʝʤ ʠ ʪʠʧʠʯʥʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʙʦʨʝʘʣʴʥʳʭ 

ʣʝʩʦʚ: Solidago virgaurea, Ajuga reptans, Asarum europaeum, Lathyrus vernus, 

Maianthemum bifolium, Luzula pilosa, Linnaea borealis ʠ ʜʨ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʧʨʠ ʧʦʣʥʦʤ ʜʦʤʠʥʠʨʦʚʘʥʠʠ ʟʣʘʢʦʚ ʠ ʨʘʟʥʦʪʨʘʚʴʷ ʩʦʩʪʦʷʥʠʝ ʚʠʜʘ ʫʭʫʜʰʘʝʪʩʷ ï 

ʜʦʣʷ ʫʯʘʩʪʠʷ ʚʠʜʘ ʚ ʧʦʢʨʳʪʠʠ ʪʨʘʚʷʥʠʩʪʦʛʦ ʷʨʫʩʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʪʝʥʜʝʥʮʠʶ ʢ 

ʩʥʠʞʝʥʠʶ, ʘ ʟʘʪʝʤ ï ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʚʳʪʝʩʥʷʝʪʩʷ ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʩʦʦʙʱʝʩʪʚʘ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʧʨʦʷʚʣʝʥʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʠʜʦʚ ʩ ʵʢʩʧʣʝʨʝʥʪʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʵʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʝʩʢʦʡ ʩʪʨʘʪʝʛʠʠ ʚ ʩʦʦʙʱʝʩʪʚʝ.  

ʄʦʭʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʳʡ ʧʦʢʨʦʚ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʩʣʘʙʦʨʘʟʚʠʪ, 

ʣʠʙʦ ʥʝʩʬʦʨʤʠʨʦʚʘʥ (ʥʘʧʨʠʤʝʨ, ʥʘ ʫʯʘʩʪʢʘʭ ʥʘ ʪʝʭʥʦʟʝʤʝ). ʇʦʢʨʳʪʠʝ ʤʭʦʚ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 30% ʦʪ ʦʙʱʝʛʦ ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʳʪʠʷ ʟʘʢʣʘʜʳʚʘʝʤʳʭ ʧʣʦʱʘʜʝʡ, 

ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʎʇ 1, ʧʨʦʠʟʨʘʩʪʘʶʱʝʡ ʥʘ ʫʯʘʩʪʢʝ, ʛʜʝ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʜʦʩʪʠʛʘʝʪ ʧʦʯʪʠ ʩʧʣʦʰʥʦʛʦ ʧʦʢʨʳʪʠʷ ï 60%. ʅʘʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ 

ʩʬʦʨʤʠʨʦʚʘʥ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʟʝʣʝʥʳʭ ʤʭʦʚ ï Pleurozium 

schreberi (Willd. ex Brid.) Mitt. ʠ Hylocomium splendens (Hedw.) Bruch. 

ɺ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʦʙʱʝʩʪʚʘʭ C. calceolus ʚʩʪʨʝʯʘʝʪʩʷ ʝʜʠʥʠʯʥʦ, ʣʠʙʦ 

ʥʝʙʦʣʴʰʠʤʠ ʛʨʫʧʧʘʤʠ ï ʢʫʨʪʠʥʘʤʠ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʚ ʬʠʪʦʮʝʥʦʟʝ 

ʚʘʨʴʠʨʫʝʪ ʦʪ 1 ʜʦ 7. 

ʆʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʚʠʜʘ ʚ 2021 ʛ. ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 34 (ʎʇ 2ɸ) ʜʦ 216 (ʎʇ 5) 

ʧʦʙʝʛʦʚ. ɺ ʩʨʝʜʥʝʤ ʯʠʩʣʝʥʥʦʩʪʴ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʩʦʙʝʡ C. calceolus ʚ 2021 ʛ. 

ʠʟʤʝʥʷʣʘʩʴ ʦʪ 9 ʨʘʩʪʝʥʠʡ ʚ ʧʠʭʪʦʚʦʤ ʟʝʣʝʥʦʤʦʰʥʦ-ʤʝʨʪʚʦʧʦʢʨʦʚʥʦʤ ʣʝʩʫ ʩ 

ʧʨʠʤʝʩʴʶ ʨʷʙʠʥʳ (ʎʇ 3) ʜʦ 58 ʦʩʦʙʝʡ ï ʚ ʝʣʦʚʦ-ʩʦʩʥʦʚʦʤ ʨʘʟʥʦʪʨʘʚʥʦ-

ʟʝʣʝʥʦʤʦʰʥʦʤ ʣʝʩʫ (ʎʇ 6ʘ). ʄʘʢʩʠʤʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʯʠʩʣʝʥʥʦʩʪʠ 

ʚʝʛʝʪʘʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʎʇ 5, ʦʧʠʩʘʥʥʘʷ ʚ ʩʦʩʥʦʚʦʤ 

ʪʨʘʚʷʥʦʤ ʣʝʩʫ ʩ ʧʨʠʤʝʩʴʶ ʠʚʳ ʢʦʟʴʝʡ ʠ ʙʝʨʝʟʳ (159 ʦʩ.), ʥʘʠʤʝʥʴʰʠʤ ï ʚ 

ʧʠʭʪʦʚʦʤ ʟʝʣʝʥʦʤʦʰʥʦ-ʤʝʨʪʚʦʧʦʢʨʦʚʥʦʤ ʣʝʩʫ (ʎʇ 2ʘ, 9 ʦʩ.) (ʨʠʩ. 1). 

ʀʥʘʷ ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʣʘʩʴ ʚ 2022 ʛ.: ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʙʝʛʦʚ ʙʳʣʘ ʚ ʩʨʝʜʥʝʤ ʚ 

1,5-2 ʨʘʟʘ ʚʳʰʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ 2021 ʠ 2023 ʛʛ., ʠ ʩʦʩʪʘʚʠʣʘ 

251Ñ46 ʦʩ. ʅʘʠʙʦʣʴʰʝʝ ʦʙʱʝʝ ʯʠʩʣʦ ʥʘʜʟʝʤʥʳʭ ʧʦʙʝʛʦʚ ʚʠʜʘ ʦʪʤʝʯʝʥʦ ʜʣʷ ʎʇ 

2ʘ ï 352, ʥʘʠʤʝʥʴʰʝʝ ï ʜʣʷ ʎʇ 5 (97). ɺ ʪʦʤ ʯʠʩʣʝ ʯʠʩʣʝʥʥʦʩʪʴ ʛʝʥʝʨʘʪʠʚʥʳʭ 

ʧʦʙʝʛʦʚ ʠʟʤʝʥʷʣʘʩʴ ʦʪ 35 (ʎʇ 3 ʠ 5) ʜʦ 100 (ʎʇ 2ʘ) ʧʦʙʝʛʦʚ. ʏʠʩʣʝʥʥʦʩʪʴ 

ʤʦʣʦʜʳʭ ʠ ʚʟʨʦʩʣʳʭ ʚʝʛʝʪʘʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ ʙʳʣʘ ʚ 2-3 ʨʘʟʘ ʚʳʰʝ ʛʝʥʝʨʘʪʠʚʥʳʭ 

ʠ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 60 (ʎʇ 2) ʜʦ 265 (ʎʇ 4) ʧʦʙʝʛʦʚ (ʨʠʩ. 2). 
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ʈʠʩ. 1. ɼʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ C. calceolus ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʎʇ ʚ 2021 ʛ. 

 

 
ʈʠʩ. 2. ɼʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ C. calceolus ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʎʇ ʚ 2022 ʛ. 

ɺ 2023 ʛ. ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʦʪʤʝʯʝʥʳ ʜʣʷ ʎʇ 5, 

ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʩʦʩʥʦʚʦʤ ʪʨʘʚʷʥʦʤ ʣʝʩʫ ʩ ʧʨʠʤʝʩʴʶ ʠʚʳ ʢʦʟʴʝʡ ʠ ʙʝʨʝʟʳ (321 

ʧʦʙʝʛ), ʤʠʥʠʤʘʣʴʥʳʝ ï ʜʣʷ ʎʇ 2, ʦʧʠʩʘʥʥʦʡ ʚ ʝʣʦʚʦ-ʧʠʭʪʦʚʦʤ ʟʝʣʝʥʦʤʦʰʥʦʤ 

ʣʝʩʫ (41 ʧʦʙʝʛ). ʏʠʩʣʝʥʥʦʩʪʴ ʛʝʥʝʨʘʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ ʠʟʤʝʥʷʣʘʩʴ ʦʪ 18 (ʎʇ 3) 

ʜʦ 140 (ʎʇ 4) ʧʦʙʝʛʦʚ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʝʛʝʪʘʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ 

ʦʪʤʝʯʝʥʦ ʜʣʷ ʎʇ 5 (242 ʧʦʙʝʛʦʚ), ʥʘʠʤʝʥʴʰʝʝ ï ʜʣʷ ʎʇ 6ʘ (14 ʧʦʙʝʛʦʚ) (ʨʠʩ. 3). 

 

 
ʈʠʩ. 3. ɼʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ C. calceolus ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʎʇ ʚ 2023 ʛ. 

 

ɺ ʠʩʩʣʝʜʫʝʤʳʭ ʎʇ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʫʯʝʪʥʦʛʦ ʧʝʨʠʦʜʘ ʯʠʩʣʝʥʥʦʩʪʴ 

C. calceolus ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʠʟʤʝʥʯʠʚʦʩʪʠ (ʉV 

ʚʘʨʴʠʨʦʚʘʣ ʚ ʜʠʘʧʘʟʦʥʝ 78-100%). 

ɺʳʚʦʜʳ 

ɺ ʫʩʣʦʚʠʷʭ ʶʞʥʦ-ʪʘʸʞʥʦʡ ʧʦʜʟʦʥʳ C. calceolus ʧʨʠʫʨʦʯʝʥ ʢ ʣʝʩʥʳʤ 

ʩʦʦʙʱʝʩʪʚʘʤ, ʬʦʨʤʠʨʫʶʱʠʤʩʷ ʥʘ ʜʝʨʥʦʚʦ-ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʯʚʘʭ ʥʘ ʩʢʣʦʥʘʭ 
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ʥʘʜʧʦʡʤʝʥʥʳʭ ʪʝʨʨʘʩ ʨ. ɺʷʪʢʘ, ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʚ ʜʨʝʚʝʩʥʦʤ ʧʦʣʦʛʝ Picea 

obovata, Pinus sylvestris ʠ Abies sibirica ʥʝʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʩʦʤʢʥʫʪʦʩʪʠ ʠ 

ʥʝʚʳʩʦʢʠʤ ʧʨʦʝʢʪʠʚʥʳʤ ʧʦʢʨʳʪʠʝʤ ʪʨʘʚʷʥʠʩʪʦʛʦ ʷʨʫʩʘ. ɺʩʝ ʠʟʫʯʝʥʥʳʝ ʎʇ 

ʧʨʦʠʟʨʘʩʪʘʶʪ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʨʫʰʝʥʥʦʩʪʠ. 

ʏʠʩʣʝʥʥʦʩʪʴ ʚʠʜʘ ʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʟʥʘʯʠʪʝʣʴʥʦ ʚʘʨʴʠʨʫʝʪ ʦʪ 34 

ʜʦ 352 ʦʩʦʙʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʬʨʘʛʤʝʥʪʝ ʮʝʥʦʘʨʝʘʣʘ. ʄʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ 

ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʜʦʩʪʠʛʘʝʪ ʚ ʫʩʣʦʚʠʷʭ ʧʠʭʪʦʚʦʛʦ ʟʝʣʝʥʦʤʦʰʥʦ-

ʤʝʨʪʚʦʧʦʢʨʦʚʥʦʛʦ ʣʝʩʘ ʩ ʧʨʠʤʝʩʴʶ ʨʷʙʠʥʳ (ʚ 2022 ʛ.), ʤʠʥʠʤʘʣʝʥ ï ʚ ʝʣʦʚʦ-

ʧʠʭʪʦʚʦʤ ʟʝʣʝʥʦʤʦʰʥʦʤ ʣʝʩʫ (ʚ 2023 ʛ.). 
 

ʇʈʀʄɽʏɸʅʀʗ 

ɺʘʭʨʘʤʝʝʚʘ ʄ. ɻ., ɺʘʨʣʳʛʠʥʘ ʊ. ʀ., ʊʘʪʘʨʝʥʢʦ ʀ. ɺ. ʆʨʭʠʜʥʳʝ ʈʦʩʩʠʠ 
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ɼʝʥʠʩʦʚʘ ʃ. ɺ., ɺʘʭʨʘʤʝʝʚʘ ʄ. ɻ. ʈʦʜ ʙʘʰʤʘʯʦʢ (ʚʝʥʝʨʠʥ ʙʘʰʤʘʯʦʢ) ï 

Cypripedium L. // ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʬʣʦʨʘ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʄ.: ʀʟʜ-ʚʦ 

ʄʦʩʢʦʚʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 1978. ɺʳʧ. 4. ʉ. 62ï70. 

ɽʛʦʨʦʚʘ ʅ. ʖ., ɽʛʦʰʠʥʘ ʊ. ʃ. ʅʦʚʳʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʨʝʜʢʠʭ ʠ 

ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʦʭʨʘʥʝ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʚʳʨʘʙʦʪʘʥʥʳʭ ʪʦʨʬʷʥʳʭ 
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ʋɼʂ 58.009 

 

ɼʘʚʣʘʪʦʚ ɸʙʜʫʣʣʦ 

ʀʥʩʪʠʪʫʪ ʙʦʪʘʥʠʢʠ, ʬʠʟʠʦʣʦʛʠʠ ʠ ʛʝʥʝʪʠʢʠ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ɸʢʘʜʝʤʠʠ ʥʘʫʢ 

ʊʘʜʞʠʢʠʩʪʘʥʘ, ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ɼʫʰʘʥʙʝ, ʊʘʜʞʠʢʠʩʪʘʥ 

 

ʆ ʉʆʉʊʆʗʅʀɽ ʇʆʇʋʃʗʎʀʀ ɹʀʆʊʓ ɺʆʉʊʆʏʅʆɻʆ  BIOTA 

ORIENTALIS ENDL. ɺ ʈɽɿɽʈɺɸʊɽ çʈɸʄʀʊè ʖɾʅʆɻʆ ʉʂʃʆʅɸ 

ɻʀʉʉɸʈʉʂʆɻʆ ʍʈɽɹʊɸ 

 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʦʩʪʦʷʥʠʠ ʧʦʧʫʣʷʮʠʠ ʚʝʯʥʦʟʝʣʝʥʥʦʛʦ 

ʜʝʨʝʚʘ ï Biota orientalis. ʉʝʡʯʘʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʣʠʷʥʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ 

ʥʘʩʪʦʣʴʢʦ ʫʚʝʣʠʯʠʣʘʩʴ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʤʥʦʞʝʩʪʚʦ ʩʝʨʴʝʟʥʳʭ ʧʨʦʙʣʝʤ, ʘ 

ʚʦʧʨʦʩ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʠʟʫʯʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʧʨʠʨʦʜʥʳʭ 
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ʨʝʩʫʨʩʦʚ ʩʪʘʣ ʦʜʥʦʡ ʠʟ ʩʝʨʴʝʟʥʳʭ ʧʨʦʙʣʝʤ ʚʩʝʛʦ ʤʠʨʘ ʚ ʪʦʤ ʯʠʩʣʝ ʈʝʩʧʫʙʣʠʢʠ 

ʊʘʜʞʠʢʠʩʪʘʥ. 

ɺ ʥʝʢʦʪʦʨʳʭ ʛʦʨʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ, ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʠʟ-ʟʘ ʯʘʩʪʳʭ 

ʚʳʨʫʙʦʢ, ʩʪʚʦʣʳ ʙʠʦʪʳ ʚʩʪʨʝʯʘʝʪʩʷ ʩʦʚʩʝʤ ʤʘʣʦ, ʧʦʵʪʦʤʫ ʩʘʜʦʚʦʜʳ ʧʳʪʘʶʪʩʷ 

ʨʘʩʰʠʨʠʪʴ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚʝʯʥʦʟʝʣʸʥʦʛʦ ʨʘʩʪʝʥʠʷ ʚ ʩʘʜʘʭ ʠ ʧʘʨʢʘʭ ʤʥʦʛʠʭ 

ʛʦʨʦʜʘʭ ʨʝʩʧʫʙʣʠʢʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʛʠʦʥ, ʧʦʯʚʘ, ʪʫʷ ʚʦʩʪʦʯʥʘʷ, ʚʠʜ, ʩʘʜʦʚʳʝ ʬʦʨʤʳ, 

ʩʝʣʝʢʮʠʷ, ʢʣʠʤʘʪʠʯʝʩʢʦʝ ʫʩʣʦʚʠʷ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʚʳʨʘʱʠʚʘʥʠʝ. 

 

Abdulo Dovlatov 
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ABOUT THE STATE OF THE POPULATION  BIOTA ORIENTALIS  ENDL. 

IN THE çRAMIT è, RESERVE, SOUTHERN SLOPE OF THE GISSAR 

RIDGE 

 

The article describes the state of the population evergreen tree ï Biota orientalis. 

Nowadays, the influence of intensive use on the environment has increased so much 

that it poses many serious problems, and the issue of a comprehensive study of the 

use and conservation of natural resources has become one of the serious problems of 

the whole world, including the Republic of Tajikistan. 

In some mountain plantings, due to frequent cuttings, very few biota trunks are 

accessible to humans, so gardeners are trying to expand the cultivation of the 

evergreen plant in the gardens and parks of many cities of the republic. 

Key words: region, soil, thuja orientalis, species, garden forms, selection, climatic 

conditions, distribution, cultivation. 

 

ɹʠʦʪʘ ʚʦʩʪʦʯʥʘʷ ʠʟ ʩʝʤʝʡʩʪʚʘ ʢʠʧʘʨʠʩʦʚʳʭ ï Cupressaceae Gorn. ʦʧʠʩʘʥʘ ʂ. 

ʃʠʥʥʝʝʤ (Linnaʝus, 1753). ʈʦʜ Biota ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ 6 ï ʚʠʜʦʚ. ʀʟ 6 ʚʠʜʦʚ ʨʦʜʘ 

 B. orientalis ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʚʠʜʦʤ ɸʟʠʠ, ʦʩʪʘʣʴʥʳʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚ 

ɸʤʝʨʠʢʝ. ɸʟʠʘʪʩʢʠʡ ʚʠʜ Biota orientalis ʚ ʥʘʯʘʣʝ ʙʳʣ ʚʳʜʝʣʝʥ ʚ ʦʩʦʙʫʶ ʩʝʢʮʠʶ 

ʨʦʜʘ Thusa-sect. Biota D. Don. ɺ 1847 ʛ. ʉ. ʕʥʜʣʘʭʝʨ (Endlicher) ʦʧʠʩʘʣ ʢʘʢ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʨʦʜ Biota ʧʦʜ ʥʘʟʚʘʥʠʝʤ ʙʠʦʪʳ ʚʦʩʪʦʯʥʳʡ ï B. orientalis. ʕʪʦ 

ʨʘʩʪʝʥʠʝ ʯʘʰʝ ʚʩʝʛʦ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ (ʂʸʧʧʝʥ, 1885; ʃʠʧʩʢʠʡ, 

1902; ʂʦʤʘʨʦʚ, 1934; ɹʫʪʢʦʚ, 1941; ɺʘʨʠʚʮʝʚʘ, 1848; ɿʘʢʠʨʦʚ, 1956; 

ʆʚʯʠʥʥʠʢʦʚ, 1957). ʆʜʥʘʢʦ ɽ. ʐʧʘʭ (Spach, 1842) ʧʦʩʯʠʪʘʚ, ʯʪʦ ʙʠʦʪʘ ʚ ɸʟʠʠ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʘʤʝʨʠʢʘʥʩʢʠʭ ʚʠʜʦʚ, ʚʳʜʝʣʠʣ ʝʝ ʚ ʦʩʦʙʳʡ ʨʦʜ ï Platycladus Spach. 

ʀʤ ʞʝ ʜʣʷ ʵʪʦʛʦ ʨʦʜʘ ʦʧʠʩʘʥʳ ʜʚʘ ʚʠʜʘ ï P. stricta Spach., ʚ ʩʠʥʦʥʠʤ ʢʦʪʦʨʦʛʦ 

ʙʳʣʘ ʦʪʥʝʩʝʥʘ Thuja orientalis L. ʩ ʰʠʨʦʢʠʤ ʘʨʝʘʣʦʤ, ʠ P. doloibrata Spach., 

ʦʙʠʪʘʶʱʘʷ ʚ ʗʧʦʥʠʠ.  

ɼʞ. A. ʌʨʘʥʢʦ (Franco, 1949), ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ ʯʠʩʪʦ ʥʦʤʝʥʢʣʘʪʫʨʥʳʤʠ 

ʩʦʦʙʨʘʞʝʥʠʷʤʠ, ʧʝʨʝʠʤʝʥʦʚʳʚʘʝʪ ʫʞʝ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʳʡ ʚʠʜ ʧʦʜ ʥʘʟʚʘʥʠʝʤ 

https://ibfgr.tj/en/
https://ibfgr.tj/en/
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Biota orientalis ʚ Platycladus orientalis (L.) Franco. ɽʤʫ ʩʣʝʜʫʶʪ ʠ ʥʝʢʦʪʦʨʳʝ 

ʜʨʫʛʠʝ ʙʦʪʘʥʠʢʠ (ʏʝʨʝʧʘʥʦʚ, 1973; ɸʙʜʫʭʘʤʠʜʦʚ ʠ ʂʘʤʝʣʠʥ, 1974). 

ɺ ʊʘʜʞʠʢʠʩʪʘʥʝ ʵʪʦʪ ʚʠʜ ʚ ʜʠʢʦʤ ʚʠʜʝ ʠʟʚʝʩʪʝʥ ʠʟ ʙʘʩʩʝʡʥʘ ʨʝʢʠ 

ʂʘʬʝʨʥʠʛʘʥ, ʛʜʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʨʦʱʠʮʝ ʫʱʝʣʴʷ ʨʝʢʠ ʉʘʨʜʘʠ ʄʠʸʥʘ (ʦʢʨʝʩʪʥʦʩʪʠ 

ʢʠʰʣʘʢʘ ʂʦʭʫ) ʥʘ ʚʳʩʦʪʝ 1350 ʤ. ɹʠʦʪʘ  ʦʯʝʥʴ ʜʝʢʦʨʘʪʠʚʥʳʝ ʜʝʨʝʚʴʷ. ʂʦʨʘ 

ʪʸʤʥʦ-ʩʝʨʘʷ, ʧʣʘʩʪʠʥʯʘʪʘʷ. ʄʦʣʦʜʳʝ ʧʦʙʝʛʠ, ʚʝʪʚʷʱʠʝʩʷ ʧʦʜ ʧʨʷʤʳʤ ʫʛʣʦʤ, 

ʦʙʝ ʩʪʦʨʦʥʳ ʦʙʣʠʩʪʚʝʥʥʳʭ ʚʝʪʦʢ ʧʦʯʪʠ ʦʜʠʥʘʢʦʚʳʝ. 

 

 
ʈʠʩ. 1. ɺʥʝʰʥʠʡ ʚʠʜ Biota orientalis, ʚ ʨʝʟʝʨʚʘʪʝ çʈʘʤʠʪè 

 

ʏʝʰʫʠ ʰʠʰʝʢ ʩʥʘʯʘʣʘ ʛʨʫʙʦ ʤʷʩʠʩʪʳʝ, ʧʦʟʜʥʝʝ ʪʚʝʨʜʳʝ, ʩʫʭʠʝ, 

ʥʝʧʨʘʚʠʣʴʥʦ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʧʨʠ ʨʘʩʢʨʳʚʘʥʠʠ, ʧʨʠʯʸʤ ʩ ʥʘʨʫʞʥʦʡ ʩʪʦʨʦʥʳ 

ʥʝʩʫʪ ʟʘʛʥʫʪʝr ʚʥʠʟʫ ʨʦʞʢʠ, ʜʦ 2-3 ʤʤ ʜʣʠʥʳ. ʉʝʤʝʥʘ ʙʝʩʢʨʳʣʳʝ, 

ʧʨʦʜʦʣʛʦʚʘʪʦ-ʷʡʮʝʚʠʜʥʳʝ. ʃʠʩʪʴʷ ʷʨʢʦ-ʟʝʣʸʥʳʝ, ʠʥʦʛʜʘ ʩ ʩʠʟʳʤ ʥʘʣʝʪʦʤ, ʩ 

ʥʝʧʣʦʪʥʦ ʧʨʠʞʘʪʳʤʠ, ʦʩʪʨʳʤʠ ʢʦʥʮʘʤʠ, ʥʘ ʤʦʣʦʜʳʭ ʚʝʪʢʘʭ ʧʣʦʪʥʦ 

ʯʝʨʝʧʠʪʯʘʪʳʝ, ʩ ʫʟʢʦʡ ʩʤʦʣʷʥʦʡ, ʞʝʣʝʟʢʦʡ ʥʘ ʩʧʠʥʢʝ. ʂʦʣʦʩʢʠ ʧʦʯʪʠ 

ʰʘʨʦʚʠʜʥʳʝ. ʐʠʰʢʠ ʥʘ ʢʦʨʦʪʢʠʭ ʚʝʪʦʯʢʘʭ, ʧʨʦʜʦʣʛʦʚʘʪʦ ï ʷʡʮʝʚʠʜʥʳʝ, 

ʩʚʝʪʣʦ-ʙʫʨʝʚʦ-ʣʠʣʦʚʦʛʦ ʮʚʝʪʘ ʩ ʩʠʟʳʤ ʥʘʣʝʪʦʤ, ʩʦʩʪʦʷʪ ʠʟ 4-6 ʯʝʰʫʡ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʝʨʝʢʨʝʩʪʥʦ-ʧʘʨʥʦ, ʥʠʞʥʷʷ ʧʘʨʘ ʢʨʫʧʥʝʝ ʚʝʨʭʥʝʡ ʠ ʥʝʩʸʪ ʧʦ 1-

2 ʩʝʤʷʧʦʯʢʠ ʧʦʜ ʢʘʞʜʦʡ ʯʝʰʫʠ. 

ɹʠʦʪʘ ʚʦʩʪʦʯʥʘʷ ʚ ʛʦʨʥʳʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠʤʝʝʪ ʚʳʩʦʪʫ ʜʦ 7-8 ʤ. ʅʦ 

ʚ ʢʫʣʴʪʫʨʝ ʚʩʪʨʝʯʘʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʝ. ʇʦ ʜʘʥʥʳʤ ɸ. ʉ. ʂʦʨʦʣʝʚʘ (1955) ʚ 

ʂʘʥʠʙʘʜʘʤʝ ʚ ʩʝʚʝʨʥʦʤ ʊʘʜʞʠʢʠʩʪʘʥʝ ʜʝʨʝʚʴʷ ʚ ʚʦʟʨʘʩʪʝ ʦʢʦʣʦ 700 ʣʝʪ 

ʜʦʩʪʠʛʘʶʪ ʜʦ 20 ʤ ʠ ʠʤʝʶʪ ʜʠʘʤʝʪʨ ʩʪʚʦʣʘ ʜʦ 2 ʤ. ʂʦʨʘ ʩʪʘʨʳʭ ʩʪʚʦʣʦʚ 

ʙʫʨʦʚʘʪʦ-ʩʝʨʘʷ, ʧʣʘʩʪʠʥʯʘʪʘʷ. ɺʝʪʦʯʢʠ, ʨʘʩʧʦʣʘʛʘʶʱʠʝʩʷ ʚ ʦʜʥʦʤ ʧʣʦʩʢʦʩʪʠ, 

ʛʦʣʳʝ, ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ ʦʜʠʥʘʢʦʚʦ ʦʙʣʠʩʪʚʝʥʥʳʝ. ʋ ʚʩʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ 

ʥʘʙʣʶʜʘʪʴ ʚ ʧʠʪʦʤʥʠʢʝ (ʚ ʧʨʠʨʦʜʝ ʦʥʠ ʙʳʩʪʨʦ ʧʦʛʠʙʘʶʪ), ʜʚʝ ʜʣʠʥʥʳʝ 

ʩʝʤʷʜʦʣʠ, ʠʭ ʚʝʨʭʥʷʷ ʩʪʦʨʦʥʘ ʤʘʪʦʚʘʷ, ʦʢʨʘʰʝʥʘ ʚ ʩʠʥʝ-ʟʝʣʝʥʳʡ ʮʚʝʪ, ʘ ʥʠʞʥʷʷ 

ʙʣʝʩʪʷʱʘʷ, ʚʩʝʛʜʘ ʷʨʢʦ-ʟʝʣʝʥʘʷ. ʇʝʨʳʝ ʣʠʩʪʴʷ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʦʜʥʦʡ 

ʜʚʫʯʣʝʥʥʦʡ ʤʫʪʦʚʢʝ, ʧʦʩʣʝʜʫʶʱʠʝ ʚ ʯʝʪʳʨʸʭʯʣʝʥʥʦʡ. ʇʨʠʨʦʜʥʳʝ 
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ʧʨʦʠʟʨʘʩʪʘʥʠ ̫ʙʠʦʪʳ ʧʨʠʟʥʘʪʁʩʷ ʤʥʦʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʪʦʣʴʢʦ ʜʣʷ ʗʧʦʥʠʠ 

ʠ ʂʠʪʘʷ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʇʝʨʝʜʥʝʡ ʠ ʉʨʝʜʥʝʡ ɸʟʠʠ, ʘ ʪʘʢʞʝ ɿʘʢʘʚʢʘʟʴʷ, ʪʦ ʟʜʝʩʴ ʝʸ 

ʩʯʠʪʘʶʪ ʥʘʪʫʨʘʣʠʟʦʚʘʚʰʝʡʩʷ ʠ ʦʜʠʯʘʚʰʝʡ. ʆʜʥʘʢʦ ʵʪʦ, ʚʠʜʠʤʦ, ʥʝ ʩʦʚʩʝʤ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʅʘ ʤʘʟʘʨʘʭ ʠ ʦʢʦʣʦ ʧʘʤʷʪʥʠʢʦʚ ʙʠʦʪʫ, 

ʥʝʩʦʤʥʝʥʥʦ, ʨʘʟʚʦʜʠʣʠ, ʥʦ ʨʘʩʪʝʪ ʦʥʘ ʠ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʘʭ ʇʘʤʠʨʦ-ɸʣʘʷ ʚ 

ʜʠʢʦʤ ʚʠʜʝ. 

ʌ. ʇ. ʂʸʧʧʝʥ (1885), ʩʩʳʣʘʷʩʴ ʥʘ ɹʘʟʝ ʠ ɹʫʘʩʩʴʝ, ʩʦʦʙʱʘʝʪ ʦ ʜʠʢʦʨʘʩʪʫʱʝʡ 

ʙʠʦʪʝ, ʚʩʪʨʝʯʝʥʥʦʡ ʢ ʛʁʫ ʦʪ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ. ʕʪʦ ʞʝ ʧʦʜʪʚʝʨʞʜʘʝʪ ʠ ɸ. 

ɻʝʨʝʤʘʥ (Ghahreman, 1972). ʎʝʣʳʝ ʤʘʩʩʠʚʳ ʙʠʦʪʳ ʦʪʤʝʯʝʥʳ ʚ ʀʨʘʥʝ ʥʘ ʖʞʥʦʤ 

ʩʢʣʦʥʝ ʕʣʴʙʫʨʩʘ, ʥʘ ʚʳʩʦʪʝ 1300-2000 ʤ, ʚ ʧʦʷʩʝ ʬʠʩʪʘʰʢʠ ʫ ʤʦʞʞʝʚʝʣʴʥʠʢʘ 

(ɻʨʝʙʝʥʰʠʢʦʚ, 1974), ʘ ʪʘʢʞʝ ʚ ɿʘʢʘʚʢʘʟʴʝ, ʛʜʝ ʦʥʘ ʧʦʩʝʣʷʝʪʩʷ ʚ ʪʨʝʱʠʥʘʭ 

ʠʟʚʝʩʪʢʦʚʳʭ ʩʢʘʣ (ʂʦʤʘʨʦʚ, 1934). 

ʅʘ ʇʘʤʠʨʦ-ɸʣʘʝ ʚ ʢʫʣʴʪʫʨʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʦʯʝʥʴ ʰʠʨʦʢʦ, ʦʢʦʣʦ ʤʘʟʦʨʦʚ 

ʜʦʩʪʠʛʘʝʪ ʦʛʨʦʤʥʳʭ ʨʘʟʤʝʨʦʚ. ɺ ʜʠʢʦʤ ʚʠʜʝ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʠʦʪʘ 

ʚʦʩʪʦʯʥʘʷ ʨʘʩʪʝʪ ʧʦ ʩʢʣʦʥʘʤ ʝʜʠʥʠʯʥʳʤʠ ʜʝʨʝʚʴʷʤʠ ʩ ʜʠʘʤʝʪʨʦʤ ʩʪʚʦʣʦʚ ʜʦ 

150 ʩʤ (ɼʘʚʣʘʪʦʚ, 2013). ʊʝʥʴ ʙʠʦʪʳ, ʢʦʪʦʨʳʡ ʟʜʝʩʴ ʙʳʣ ʦʙʥʘʨʫʞʝʥ, ʜʦʩʪʠʛʘʣʘ 

ʚ ʦʢʨʫʞʥʦʩʪʠ 4 ʤ. ʇʦ ʩʣʦʚʘʤ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ, ʪʘʢʠʝ ʞʝ ʜʝʨʝʚʴʷ ʨʦʩʣʠ ʚ 

ʦʢʨʝʩʪʥʦʩʪʷʭ ʢʠʰʣʘʢʦʚ ʗʚʨʘʟ, ʂʘʣʪʫʯ, ʇʘʡʥʘʫ. ʊʘʢʞʝ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ 

ʂʘʬʠʨʥʠʛʘʥ ʧʦ ʩʢʘʣʘʤ ʠ ʢʘʤʝʥʠʩʪʳʤ ʩʢʣʦʥʘʤ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʙʠʦʪʦʚʦʡ ʨʦʰʠ 

ʦʪʤʝʯʝʥʳ ʨʘʩʪʝʥʠʷ, ʩʚʦʡʩʪʚʝʥʥʳʝ ʢʦʥʪʘʢʪʥʦʡ ʧʦʣʦʩʝ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ 

ʠ ʞʝʩʪʢʦʣʠʩʪʥʦʛʦ ʢʩʝʨʦʬʠʣʴʥʦʛʦ ʨʝʜʢʦʣʝʩʴʷ. ɿʜʝʩʴ ʨʷʜʦʤ ʩ ʪʫʨʢʝʩʪʘʥʩʢʠʤ 

ʢʣʝʥʝʤ ï Acer turkestanicum ʠ ʵʢʟʦʭʦʨʜʦʡ ï Exochorda alberti ʨʘʩʪʫʪ ʧʦ ʙʦʣʝʝ 

ʢʘʤʝʥʠʩʪʳʤ ʫʯʘʩʪʢʘʤ Celtis caucasica, Amygdalus bucharica, Berberis 

heterobotrys, Rosa corymbifera, R. divina, R. ecae, Atrophaxis pyrifolia; ʚ ʪʨʘʚʷʥʦʤ 

ʧʦʢʨʦʚʝ ʦʪʤʝʯʝʥʳ Prangos pabularia, Ziziphora pamiroalaica, Potentilla 

kulabensis, Poterium polygamum, Erysimum hierocifolium, Turritis glabra, Draba 

olgae, Thlaspi kotschyanum, Vicia kokanica, Astragalus jagnobicus, A. pauper, 

Veronica biloba, Filago vulgaris, Cousinia radians, Hordeum bulbosum, Bromus 

oxyodon, Tulipa lanata, Hypericum scabrum, Bromus japonicus ʠ ʤʥʦʛʠʝ ʵʬʝʤʝʨʳ. 

ɼʨʫʛʦʡ ʠʥʪʝʨʝʩʥʦʡ ʥʘʭʦʜʢʦʡ ʷʚʣʷʝʪʩʷ ʛʨʫʧʧʘ ʜʝʨʝʚʴʝʚ ʙʠʦʪʳ ʥʘ ʭʨʝʙʪʝ 

ʅʫʨʘʪʦʫ ʚ ʉʘʤʘʨʢʘʥʜʩʢʦʡ ʦʙʣʘʩʪʠ (ʇʝʣʴʮ, 1917; ɿʘʢʠʨʦʚ ʠ ɹʫʨʳʛʠʥ, 1956; ʃʠ 

ʠ ɿʘʢʠʨʦʚ, 1959). ɺʩʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʜʝʨʝʚʴʷ ʟʜʝʩʴ 

ʜʠʢʦʨʘʩʪʫʱʠʝ, ʩʪʘʨʳʝ, ʠʭ ʚʘʟʨʘʩʪ ʙʦʣʝʝ 1000 ʣʝʪ. ʉʘʤʦʝ ʢʨʫʧʥʦʝ ʜʝʨʝʚʦ 

ʜʦʩʪʠʛʘʝʪ 34 ʤ ʚʳʩʦʪʳ ʠ ʠʤʝʝʪ ʢʨʦʥʫ ʜʦ 18 ʤ ʚ ʜʠʘʤʝʪʨʝ. ʅʝ ʤʝʥʝʝ ʠʥʪʝʨʝʩʥʳ 

ʩʦʦʙʱʝʥʠʷ ɺ. ʀ. ʃʠʧʩʢʦʛʦ (1902), ʘ ʪʘʢʞʝ ʀ. ʊ. ɺʘʩʠʣʴʯʝʥʢʦ (1965), 

ʦʙʥʘʨʫʞʠʚʰʠʭ ʙʠʦʪʫ ʥʘ ɿʘʧʘʜʥʦʤ ɻʠʩʩʘʨʝ, ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʊʫʧʘʣʘʥʛ, ʥʘ ʚʳʩʦʪʝ 

ʦʢʦʣʦ 1200 ʤ. ɿʜʝʩʴ ʧʨʦʠʟʨʘʩʪʘʥʠ ̫ʙʠʦʪʳ ʪʘʢʞʝ ʧʨʠʫʨʦʯʝʥʳ ʢ ʧʦʣʦʩʝ ʢʦʥʪʘʢʪʘ 

ʜʚʫʭ ʪʠʧʦʚ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ï ʰʠʨʦʢʦʣʠʩʪʥʳʭ ʣʝʩʦʚ ʠ ʰʠʙʣʷʢʘ. ʉʨʝʜʠ 

ʨʘʩʩʪʝʥʠʡ, ʦʢʨʫʞʘʶʱʠʭ ʙʠʦʪʫ, ʦʪʤʝʯʝʥʳ Celtis caucasica, Acer pubenscens, 

Amygdalus bucharica, Sageretia laetevirens, Colutea conencens, Rosa divina, 

Atraphaxis pyrifolia ʠ ʦʙʠʣʠʝ ʚ ʪʨʘʚʷʥʦʤ ʧʦʢʨʦʚʝ ʵʬʝʤʝʨʦʚ ʠ ʵʬʝʤʝʨʦʠʜʦʚ. 

ɹʣʠʟʢʠʤʠ ʢ ʧʘʤʠʨʦʘʣʘʡʩʢʠʤ ʷʚʣʷʝʪʩʷ ʟʘʨʦʩʣʠ ʜʠʢʦʨʘʩʪʫʱʝʡ ʙʠʦʪʳ ʠ ʥʘ 

ʍʦʨʘʩʘʥʩʢʠʭ ʛʦʨʘʭ ʚ ʀʨʘʥʝ (Gauba, 1955). ɿʜʝʩʴ ʦʢʦʣʦ 100 ʜʝʨʝʚʴʝʚ ʨʘʩʪʫʪ ʥʘ 

ʚʳʩʦʪʝ 1000 ʤ ʧʦ ʢʘʤʝʥʠʩʪʳʤ ʩʢʣʦʥʘʤ ʩʨʝʜʠ ʩʤʝʰʝʥʥʳʭ ʩʚʝʪʣʳʭ ʟʘʨʦʩʣʝʡ 
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ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ. ʀʥʪʝʨʝʩʥʦ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʯʪʦ ʚ ʉʝʚʝʨʥʦʤ ʂʠʪʘʝ ʙʠʦʪʘ 

ʚ ʜʠʢʦʤ ʚʠʜʝ ʩʦʭʨʘʥʠʣʘʩʴ ʥʘ ʩʢʘʣʠʩʪʳʭ ʩʢʣʦʥʘʭ, ʧʦʢʨʳʪʳʭ ʤʘʣʦʤʦɦʥʦʡ 

ʧʦʯʚʦʡ, ʪ. ʝ. ʚ ʫʩʣʦʚʠʷʭ, ʙʣʠʟʢʠʭ ʢ ʫʩʣʦʚʠʷʤ ʇʘʤʠʨʦ-ɸʣʘʷ (ɺʘʩʠʣʴʯʝʥʢʦ, 1965). 

ʅʘʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʜʝʨʝʚʴʷ, ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʜʦ ʥʘʰʠʭ ʜʥʝʡ, ʷʚʣʷʶʪʩʷ 

ʦʩʪʘʪʢʘʤʠ ʣʝʩʦʚ ʠʟ ʙʠʦʪʳ, ʚʭʦʜʠʚʰʠʭ ʥʝʢʦʛʜʘ ʚ ʩʦʩʪʘʚ ʪʫʨʛʘʡʩʢʦʡ ʬʣʦʨʳ ʠ 

ʧʦʢʨʳʚʘʚʰʠʭ ʛʦʨʳ ʉʨʝʜʥʝʡ ɸʟʠʠ ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʇʘʤʠʨʦ-ɸʣʘʡ. ɹʠʦʪʘ ʚʦʩʪʦʯʥʘʷ 

ʚʚʝʜʝʥʘ ʚ ʢʫʣʴʪʫʨʫ ʦʯʝʥʴ ʜʘʚʥʦ. ɽʶ ʫʢʨʘʰʘʶʪ ʧʘʨʢʠ ʠ ʩʘʜʳ ʧʦʯʪʠ ʚʩʝʭ ʛʦʨʦʜʦʚ 

ʖʞʥʦʡ ɽʚʨʦʧʳ, ʂʨʳʤʘ, ʂʘʚʢʘʟʘ ʠ ʉʨʝʜʥʝʡ ɸʟʠʠ, ʥʝ ʛʦʚʦʨʷ ʫʞʝ ʦ ʂʠʪʘʝ. 

ʆʩʦʙʝʥʥʦ ʰʠʨʦʢʦ ʵʪʦ ʜʝʨʝʚʦ ʢʫʣʴʪʠʚʠʨʫʶʪ ʚ ʉʨʝʜʥʝʡ ɸʟʠʠ ʠ ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʊʘʜʞʠʢʠʩʪʘʥʝ. 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʛʣʘʚʥʝʡʰʠʭ ʜʨʝʚʝʩʥʳʭ ʠ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʧʦʨʦʜ 

ʊʘʜʞʠʢʠʩʪʘʥʘ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʥʝʩʧʝʮʠʬʠʯʥʳ ʚ ʩʚʦʠʭ ʪʨʝʙʦʚʘʥʠʷʭ 

ʠ ʦʪʣʠʯʘʶʪʩʷ ʰʠʨʦʢʦʡ ʨʝʘʢʮʠʝʡ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʡ ʣʝʛʢʦ ʧʨʠʩʧʦʩʘʙʣʠʚʘʪʁʩ̫ ʢ 

ʨʘʟʣʠʯʥʳʤ ʫʩʣʦʚʠʷʤ ʤʝʩʪ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʢ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ. 

ʆʙʳʯʥʦ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ʵʪʠ ʧʦʨʦʜʳ, ʢʘʢ ʨʘʩʪʫʱʠʝ ʥʘ ʩʫʭʠʭ ʛʦʨʥʳʭ ʩʢʣʦʥʘʭ, 

ʪʠʧʠʯʥʳʤʠ ʢʩʝʨʦʬʠʪʘʤʠ. ʆʜʥʘʢʦ ʪʘʢʦʡ ʚʟʛʣʷʜ ʪʨʝʙʫʝʪ ʧʝʨʝʩʤʦʪʨʘ ʧʦ 

ʩʣʝʜʫʶʱʝʤʫ ʩʦʦʙʨʘʞʝʥʠʶ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʝʩʪʝʩʪʚʝʥʥʦʝ ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʙʠʦʪʳ 

ʢʨʘʡʥʝ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʇʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʵʪʦ ʩʣʝʜʩʪʚʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʬʘʢʪʦʨʘ, ʪ. ʝ. ʚʳʧʘʩʘ ʩʢʦʪʘ, ʢʦʪʦʨʳʡ ʫʥʠʯʪʦʞʘʝʪ ʤʦʣʦʜʳʝ ʚʩʭʦʜʳ. ʋʯʠʪʳʚʘʷ ʵʪʫ 

ʧʨʠʯʠʥʫ, ʥʫʞʥʦ ʚʩʝ ʞʝ ʦʪʤʝʪʠʪʴ ʧʨʠʨʦʜʥʳʝ ʬʘʢʪʦʨʳ. ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʦʝ 

ʧʣʦʜʦʥʦʰʝʥʠʝ ʚ ʧʨʦʰʣʦʤ ʛʦʜʫ ʥʘ ʚʩʝʭ ʫʯʘʩʪʢʘʭ ʙʠʦʪʳ ʥʝ ʥʘʙʣʶʜʘʪʁʩʷ ʚʩʭʦʜʳ. 

ɽʩʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʵʪʦ ʷʚʣʝʥʠʝ ʛʣʫʙʞʝ, ʩʪʘʥʝʪ ʷʩʥʦʡ ʧʨʠʯʠʥʘ ʧʣʦʭʦʡ 

ʚʦʟʦʙʥʦʚʣʷʝʤʦʩʪʠ ʙʠʦʪʳ. ɺʩʭʦʜʳ ʙʠʦʪʳ ʚ ʠʟʨʝʞʝʥʥʳʭ ʜʨʝʚʦʩʪʦʷʭ ʚʩʪʨʝʯʘʶʪʩʷ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʦʢʨʘʠʥʘʭ ʢʨʦʥʳ, ʥʠʞʥʠʝ ʚʝʪʚʠ ʢʦʪʦʨʦʡ ʣʝʞʘʪ ʥʘ ʟʝʤʣʝ. ɺ ʵʪʠʭ 

ʤʝʩʪʘʭ ʚʩʪʨʝʯʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚʩʭʦʜʳ ʙʠʦʪʳ, ʥʦ ʠ ʝʸ ʩʧʫʪʥʠʢʦʚ: ʙʘʨʙʘʨʠʩʘ ï 

Berberis, ʰʠʧʦʚʥʠʢʘ ï Rosa, ʠʨʛʘʷ ï Cotoneaster, ʘ ʪʘʢʞʝ ʞʠʤʦʣʦʩʪʠ ï Lonicer ʠ 

ʙʦʷʨʳʰʥʠʢʘ ï Crataegus ʠ ʜʨ. ɽʩʣʠ ʜʝʨʝʚʴʷ ʠʟʨʝʞʝʥʥʳʝ ʠ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ 

ʦʪʜʝʣʴʥʳʤʠ ʜʝʨʝʚʴʷʤʠ ʧʦʢʨʳʪʦ ʜʸʨʥʦʤ ʠʟ ʧʳʨʝʷ ï Elytrigia trichophora ʠʣʠ 

ʪʠʧʯʘʢʘ ï Festuca valesiana, ʪʦ ʚʩʭʦʜʦʚ ʙʠʦʪʳ ʥʘ ʪʘʢʠʭ ʧʦʣʷʥʘʭ ʥʝ ʙʳʚʘʝʪ. ɽʩʣʠ 

ʞʝ ʜʨʝʚʦʩʪʦʡ ʙʦʣʝʝ ʛʫʩʪʦʡ ʠ ʜʸʨʥʘ ʥʝʪ, ʪʦ ʚʩʭʦʜʳ ʙʠʦʪʳ ʧʦʷʚʣʷʶʪʩʷ ʥʘ 

ʧʨʦʛʘʣʠʥʘʭ ʦʢʦʣʦ ʩʪʘʨʳʭ ʧʦʣʫʩʛʥʠʚʰʠʭ ʣʝʞʘʱʠʭ ʩʪʚʦʣʦʚ ʠʣʠ ʚ ʧʦʥʠʞʝʥʠʷʭ 

ʨʝʣʴʝʬʘ ï ʦʙʨʳʚʦʯʥʳʭ ʧʨʦʤʦʠʥʘʭ. ʊʘʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʙʠʦʪʦʚʳʭ ʚ ʩʣʝʜʘʭ ʚʧʦʣʥʝ 

ʧʦʥʷʪʥʦ, ʪʘʢ ʢʘʢ ʦʥʠ ʦʙʨʘʟʫʶʪʩʷ ʚ ʤʝʩʪʘʭ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʩʢʦʧʣʝʥʠʝ ʩʥʝʛʘ. ʅʘ ʦʢʨʘʠʥʘʭ ʢʨʦʥ ʩʣʦʡ ʝʛʦ ʜʦʩʪʠʛʘʝʪ ʪʦʣʱʠʥʳ 1 ʤ ʠ ʙʦʣʝʝ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʧʦʜ ʥʠʟʢʦ ʦʧʫʝɦʥʥʦʡ ʢʨʦʥʦʡ, ʦʥ ʥʝ ʜʦʩʪʠʛʘʝʪ ʙʦʣʝʝ 10-20 ʩʤ, ʪʦ ʞʝ 

ʩʘʤʦʝ ʠ ʥʘ ʦʪʢʨʳʪʳʭ ʧʦʣʷʥʘʭ, ʛʜʝ ʩʥʝʛ ʩʜʫʚʘʝʪʩʷ ʚʝʪʨʦʤ. ʉʢʘʧʣʠʚʘʝʪʩʷ ʩʥʝʛ ʥʘ 

ʧʦʣ̫ʥʷʭ ʚ ʫʛʣʫʙʣʝʥʠʷʭ ʨʝʣʴʝʬʘʭ, ʘ ʪʘʢʞʝ ʧʦʜ ʟʘʱʠʪʦʡ ʧʥʝʡ, ʢʦʣʦʜ ʠ ʢʘʤʥʝʡ. 

ɺʩʭʦʜʳ ʙʠʦʪʳ ʢʘʢ ʨʘʟ ʠ ʧʦʷʚʣʷʶʪʩʷ ʚ ʤʝʩʪʘʭ ʩʢʦʧʣʝʥʠʷ ʩʥʝʛʘ, ʛʜʝ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʦʣʴʰʝ ʟʘʜʝʨʞʠʚʘʝʪʩʷ ʚʳʩʦʢʘʷ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ. ɺ ʧʝʨʠʦʜ 

ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʝʥʘ ʙʠʦʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʳ ʚʣʘʛʦʡ ʠ ʪʝʧʣʦʤ. ʆʜʥʘʢʦ 

ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʩʦʯʝʪʘʥʠʝ ʵʪʠʭ ʜʚʫʭ ʬʘʢʪʦʨʦʚ ʚ ʛʦʨʘʭ ʩʣʫʯʘʝʪʩʷ ʥʝ ʚʩʝʛʜʘ. ʇʦʵʪʦʤʫ 

ʠ ʥʝ ʢʘʞʜʳʡ ʛʦʜ ʧʦʷʚʣʷʶʪʩʷ ʚʩʭʦʜʳ. ɼʘʞʝ ʝʩʣʠ ʚʝʩʥʦʡ ʠ ʙʳʣʠ ʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʫʩʣʦʚʠʷ ʜʣʷ ʠʭ ʧʦʷʚʣʝʥʠʷ, ʧʦʛʦʜʘ ʚ ʥʘʯʘʣʝ ʣʝʪʘ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʜʣʷ ʥʠʭ ʨʦʢʦʚʦʡ, 
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ʠ ʥʝʨʝʜʢʦ ʢ ʢʦʥʮʫ ʠʶʥʷ, ʢʦʛʜʘ ʚʝʨʭʥʠʝ ʩʣʦʠ ʧʦʯʚʳ ʧʨʦʩʳʭʘʶʪ, ʘ ʤʦʣʦʜʦʡ ʢʦʨʝʥʴ 

ʥʝ ʫʩʧʝʚʘʝʪ ʧʨʦʥʠʢʥʫʪʴ ʜʦ ʚʣʘʞʥʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʚʩʭʦʜʳ ʛʠʙʥʫʪ. 

ɺʳʚʦʜ ʦ ʚʳʩʦʢʦʡ ʪʨʝʙʦʚʘʪʝʣʴʥʦʩʪʠ ʙʠʦʪʳ ʢ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʨʘʙʦʪʘʤʠ. ɺ ʧʨʦʮʝʩʩʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʥʳʭ ʤʝʪʦʜʦʚ ʧʦʩʝʚʘ 

ʩʝʤʷʥ ʤʳ ʜʦʙʠʣʠʩʴ ʧʦʣʫʯʝʥʠʷ ʚʩʭʦʜʦʚ ʙʠʦʪʳ. ʇʦʩʝʚʳ ʥʘ ʦʪʢʨʳʪʳʭ ʤʝʩʪʘʭ, 

ʧʨʦʠʟʚʦʜʠʚʰʠʝʩʷ ʦʙʳʯʥʳʤ ʩʧʦʩʦʙʦʤ, ʪ. ʝ. ʩʫʭʠʤʠ ʩʝʤʝʥʘʤʠ ʠʣʠ ʰʠʰʢʘʤʠ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʨʦʢʘ (ʚʝʩʥʘ ʠʣʠ ʦʩʝʥʴ), ʯʘʩʪʦ ʥʝ ʜʘʚʘʣʠ ʚʩʭʦʜʦʚ, ʘ ʝʩʣʠ ʚʩʭʦʜʳ ʠ 

ʧʦʷʚʠʣʠʩʴ, ʪʦ ʦʥʠ ʩʨʘʟʫ ʞʝ ʛʠʙʣʠ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʣʦ ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 

ʦʪʩʫʪʩʪʚʦʚʘʣʘ ʢʦʥʢʫʨʝʥʮʠʷ ʩ ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. ʇʦʩʝʚ ʧʨʦʠʟʚʦʜʠʣʩʷ 

ʥʘ ʫʯʘʩʪʢʝ, ʩ ʢʦʪʦʨʦʛʦ ʙʳʣʘ ʫʜʘʣʝʥʘ ʝʩʪʝʩʪʚʝʥʥʘʷ ʜʝʨʥʠʥʘ. ʇʨʦʚʦʜʠʣʘʩʴ ʧʨʦʪʠʨʢʘ 

ʩʝʤʷʥ ʩ ʧʝʩʢʦʤ, ʧʨʝʜʧʦʩʝʚʥʘʷ ʠʭ ʦʙʨʘʙʦʪʢʘ ʚ ʢʠʩʣʦʪʘʭ ʠ ʱʝʣʦʯʘʭ ʠ ʦʙʳʯʥʳʝ 

ʧʨʠʝʤʳ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʚ ʧʝʩʢʝ ʚ ʷʱʠʢʘʭ, ʥʘʭʦʜʠʚʰʠʭʩʷ ʚ ʪʝʧʣʦʤ ʧʦʤʝʱʝʥʠʠ ʠʣʠ 

ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ. 

ʉʦʙʨʘʥʥʳʝ ʟʠʤʦʡ ʠʣʠ ʨʘʥʥʝʡ ʚʝʩʥʦʡ ʰʠʰʝʯʢʠ ʙʳʣʠ ʧʦʤʝʰʝʥʳ ʚ ʷʤʫ ʠ ʟʘʣʠʪʳ 

ʚʦʜʦʡ, ʘ ʟʘʪʝʤ ʟʘʢʨʳʪʳ ʩʦʣʦʤʦʡ ʠ ʧʨʠʩʳʧʘʥʳ ʟʝʤʣʝʡ. ʕʪʠ ʰʠʰʝʯʢʠ ʦʩʪʘʚʘʣʠʩʴ ʚ 

ʷʤʝ ʜʦ ʦʩʝʥʠ ʠʣʠ ʜʦ ʩʣʝʜʫʶʱʝʡ ʚʝʩʥʳ. ʆʩʝʥʥʠʝ ʠ ʚʝʩʝʥʥʠʝ ʧʦʩʝʚʳ ʩʝʤʝʥʘʤʠ, 

ʦʪʤʳʪʳʤʠ ʦʪ ʤʷʢʦʪʠ ʰʠʰʝʢ, ʜʘʚʘʣʠ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ. ʇʦʚʪʦʨʥʳʡ ʦʩʤʦʪʨ 

ʤʝʩʪ, ʛʜʝ ʧʨʦʚʦʜʠʣʠ ʩʚʦʠ ʧʦʩʝʚʳ, ʧʨʘʚʜʘ ʧʦʢʘʟʘʣ ʦʪʩʫʪʩʪʚʠʝ ʞʠʚʳʭ ʨʘʩʪʝʥʠʡ, 

ʚʤʝʩʪʦ ʢʦʪʦʨʳʭ ʙʳʣʠ ʩʧʣʦʰʥʳʝ ʱy ʪʦʯʢʠ ʜʚʫʭʣʝʪʥʠʭ ʩʫʭʠʭ ʚʩʭʦʜʦʚ. ʆʥʠ ʧʦʛʠʙʣʠ 

ʚʩʣʝʜʩʪʚʠʝ ʟʘʩʫʰʣʠʚʦʡ ʚʝʩʥʳ. ʅʘ ʦʪʢʨʳʪʳʭ ʫʯʘʩʪʢʘʭ ʚʩʭʦʜʳ ʙʠʦʪʳ ʛʠʙʥʫʪ ʥʝ 

ʪʦʣʴʢʦ ʦʪ ʥʝʜʦʩʪʘʪʢʘ ʚʣʘʛʘ, ʥʦ ʪʘʢʞʝ ʠ ʦʪ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ.  

ʀʟ ʩʢʘʟʘʥʥʦʛʦ ʷʩʥʦ, ʯʪʦ ʤʦʣʦʜʘʷ ʙʠʦʪʘ ʷʚʣʷʝʪʩʷ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ 

ʪʝʧʣʦʣʶʙʠʚʳʤ ʤʝʟʦʬʠʪʦʤ. ɺ ʜʘʣʴʥʝʡʰʝʤ, ʢʦʛʜʘ ʝʝ ʢʦʨʥʠ ʫʭʦʜʷʪ ʛʣʫʙʦʢʦ ʚ ʛʨʫʥʪ, 

ʩʫʭʦʩʪʴ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʦʚ ʧʦʯʚ rʫʞʝ ʥʝ ʦʧʨʝʜʝʣʷʝʪ ʫʩʣʦʚʠʡ ʨʦʩʪʘ ʜʝʨʝʚʘ. 

ɺʟʨʦʩʣʘʷ ʙʠʦʪʘ ʧʝʨʝʥʦʩʠʪ ʪʘʢʞʝ ʠ ʤʦʨʦʟʳ ʜʦ 20-25 0ʉ. ʅʘ ʧʦʩʪʦʷʥʥʦʝ ʤʝʩʪʦ 

ʩʝʷʥʮʳ ʚʳʩʘʞʠʚʘʶʪ ʚ ʚʦʟʨʘʩʪʝ 3 ʠʣʠ 4 ʣʝʪ, ʢʦʛʜʘ ʦʥʠ ʜʦʩʪʠʛʘʶʪ 1 ʤ. ʈʘʟʚʦʜʠʪ ɹ

ʙʠʦʪʫ ʤʦʞʥʦ ʚʩʶʜʫ ʥʘ ʚʳʩʦʪʝ ʦʪ 600 ʜʦ 1400 ʤ, ʛʜʝ ʠʤʝʶʪʩʷ ʧʦʩʪʦʷʥʥʳʝ 

ʠʩʪʦʯʥʠʢʠ ʦʨʦʰʝʥʠʷ.  

ʇʨʠʤʝʯʘʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʵʪʦʪ ʭʚʦʡʥʳʡ ʨʝʣʠʢʪ 

ʩʤʝʰʘʥʥʳʭ ʣʝʩʦʚ, ʧʦʢʨʳʚʘʚʰʠʭ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʪʨʝʪʠʯʥʦʛʦ ʧʝʨʠʦʜʘ 

ʚʦʟʚʳʰʝʥʥʳʝ ʤʝʩʪʘ ʚ ʉʨʝʜʥʝʡ ɸʟʠʠ. ʆʥ ʧʨʠʥʘʜʣʝʞʠʪ, ʚʝʨʦʷʪʥʦ, ʢ ʪʦʡ ʞʝ 

ʛʝʥʝʨʘʮʠʠ ʬʣʦʨʳ, ʢ ʢʦʪʦʨʦʡ ʦʪʥʦʩʪ̫ʩʷ ʝʛʦ ʩʧʫʪʥʠʢʠ, ʥʘʟʚʘʥʥʳʝ ʚʳʰʝ. ʆʜʥʘʢʦ ʫ 

ʥʘʩ ʥʝʪ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʪʦʤ, ʢ ʢʘʢʦʤʫ ʪʠʧʫ ʠʣʠ ʬʦʨʤʘʮʠʠ ʩʣʝʜʫʝʪ ʧʨʠʩʦʝʜʠʥʠʪʴ 

ʙʠʦʪʫ. ʗʩʥʦ ʦʜʥʦ, ʯʪʦ ʦʥʘ ʧʦʪʝʨʷʣʘ ʧʨʝʞʥʠʝ ʩʚʷʟʠ ʠ ʥʝ ʧʨʠʦʙʨʝʣʘ ʥʦʚʳʭ ʚ 

ʩʦʚʨʝʤʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. 

ʍʦʟʷʡʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. ɺ ʥʝʟʨʝʣʳʭ ʧʣʦʜʘʭ ʩʦʜʝʨʞʠʪʩʷ 8,4-17 ʤʛ, ʚʠʪʘʤʠʥʘ 

ʉ, ʚ ʭʚʦʝ ï 59,1 ʤʛ. ɹʠʦʪʘ ʦʙʣʘʜʘʝʪ ʬʠʪʦʥʮʠʜʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʜʝʢʦʨʘʪʠʚʥʘʷ ʧʦʨʦʜʘ, ʛʦʜʥʘʷ ʜʣʷ ʠʟʛʦʨʦʜʝʡ, ʪʘʢ ʢʘʢ ʧʨʝʢʨʘʩʥʦ 

ʧʦʜʜʘʝʪʩʷ ʩʪʨʠʞʢʝ. 
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ɼʫʧʘʣ ʊ. ɸ. 

ʀʥʩʪʠʪʫʪ ʩʠʩʪʝʤʘʪʠʢʠ ʠ ʵʢʦʣʦʛʠʠ ʞʠʚʦʪʥʳʭ ʉʆ ʈɸʅ 

ʛ. ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʷ 

 

ɼʀʅɸʄʀʂɸ ʏʀʉʃɽʅʅʆʉʊʀ ʀ ʉʊʈʋʂʊʋʈɸ ʇʆʇʋʃʗʎʀʀ 

ʇʆʃɽɺʂʀ-ʕʂʆʅʆʄʂʀ (ALEXANDROMYS OECONOMUS PALL.) ɺ 

ʖɾʅʆʁ ʏɸʉʊʀ ɸʈɽɸʃɸ 

 

ɺ ʧʨʠʨʦʜʥʦʡ ʧʦʧʫʣʷʮʠʠ ʧʦʣʝʚʢʠ-ʵʢʦʥʦʤʢʠ ʚ ʪʝʯʝʥʠʝ ʧʷʪʠ ʣʝʪ ʧʨʦʚʦʜʠʣʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʯʠʩʣʝʥʥʦʩʪʠ 

ʚʳʜʝʣʝʥʳ ʬʘʟʳ ʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʮʠʢʣʘ: 1988 ʛ. ï ʧʦʜʲʝʤ ʯʠʩʣʝʥʥʦʩʪʠ, 1989 ʛ. ï 

ʧʠʢ, 1990-1991 ʛʛ. ï ʩʧʘʜ, 1992 ʛ. ï ʜʝʧʨʝʩʩʠʷ. ʇʦʢʘʟʘʥʘ ʜʝʤʦʛʨʘʬʠʯʝʩʢʘʷ 

ʩʪʨʫʢʪʫʨʘ ʧʦʧʫʣʷʮʠʠ ʢʘʞʜʦʡ ʬʘʟʳ ʮʠʢʣʘ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʧʫʣʷʮʠʷ, ʜʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ, ʜʝʤʦʛʨʘʬʠʯʝʩʢʘʷ 

ʩʪʨʫʢʪʫʨʘ, ʧʦʣʝʚʢʘ-ʵʢʦʥʦʤʢʘ, ʧʣʦʜʦʚʠʪʦʩʪʴ, ʙʠʦʪʦʧ. 

 

T. A. Dupal 

Institute of Systematics and Ecology of Animals SB RAS 

Novosibirsk, Russia 

 

DYNAMICS OF NUMBERS AND POPULATION STRUCTURE OF THE 

ROOT VOLE ( ALEXANDROMYS OECONOMUS PALL .) IN THE 

SOUTHERN PART OF ITS RANGE 

 

In the natural population of the root vole, studies of population dynamics were 

carried out for five years. Based on population indicators, the phases of the population 

cycle were identified: 1988 ï increase in numbers, 1989 ï peak, 1990-1991. ï 

recession, 1992 ï depression. The demographic structure of the population of each 

phase of the cycle is shown 

Key words: population, population dynamics, demographic structure, root vole, 

fertility, biotope. 

 

ʇʦʧʫʣʷʮʠʷ ʢʘʢ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʛʨʘʮʠʶ ʨʘʟʥʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʦʩʦʙʝʡ ʦʜʥʦʛʦ ʚʠʜʘ, ʢʦʪʦʨʳʝ ʠ ʦʙʨʘʟʫʶʪ ʝʝ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʳʝ 

ʩʪʨʫʢʪʫʨʳ. ʇʨʠ ʚʩʝʤ ʩʚʦʝʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʩʭʦʜʩʪʚʝ ʦʩʦʙʠ ʚ ʧʦʧʫʣʷʮʠʠ 

ʥʝʨʘʚʥʦʮʝʥʥʳ ʧʦ ʬʫʥʢʮʠʠ, ʛʝʥʝʪʠʯʝʩʢʦʤʫ ʚʢʣʘʜʫ ʚ ʥʝʝ ʠ ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ 

ʩʚʦʡʩʪʚʘʤ. ʇʦʧʫʣʷʮʠʷ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʘ ʥʝ ʪʦʣʴʢʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ, ʥʦ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ (ʐʠʣʦʚ, 1985). ʀ ʪʦʣʴʢʦ ʥʘ ʧʦʧʫʣʷʮʠʦʥʥʦʤ ʫʨʦʚʥʝ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʨʝʘʣʠʟʫʶʪʩʷ ʫʩʪʦʡʯʠʚʦʝ ʚʳʞʠʚʘʥʠʝ 

ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʚʠʜʘ, ʝʛʦ ʤʠʢʨʦʵʚʦʣʶʮʠʦʥʥʳʝ ʠ ʵʚʦʣʶʮʠʦʥʥʳʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ (ʄʘʡʨ, 1968; ʐʚʘʨʮ, 1980; ɽʚʩʠʢʦʚ, ʄʦʰʢʠʥ, 1994; ʉʝʚʝʨʮʦʚ, 

2008).  
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ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʧʦʧʫʣʷʮʠʠ ʧʦʣʝʚʢʠ-ʵʢʦʥʦʤʢʠ ʶʞʥʦʡ ʯʘʩʪʠ ʘʨʝʘʣʘ ʠ ʝʝ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʟʳ ʮʠʢʣʘ ʯʠʩʣʝʥʥʦʩʪʠ. 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʧʦʩʣʫʞʠʣʠ ʩʙʦʨʳ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, 

ʧʨʦʚʦʜʠʚʰʠʝʩʷ ʚ ɹʘʡʢʘʣʴʩʢʦʤ ʙʠʦʩʬʝʨʥʦʤ ʟʘʧʦʚʝʜʥʠʢʝ ʚ 1988-1992 ʛʛ. ʆʪʣʦʚʳ 

ʛʨʳʟʫʥʦʚ ʠ ʥʘʩʝʢʦʤʦʷʜʥʳʭ ʧʨʦʚʦʜʠʣʠ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʣʝʩʥʦʛʦ ʧʦʷʩʘ ʭʨʝʙʪʘ 

ɹʦʣʴʰʦʡ ʍʘʤʘʨ-ɼʘʙʘʥ ʚ ʩʤʝʰʘʥʥʦʤ ʧʦʡʤʝʥʥʦʤ ʣʝʩʫ ʥʘ ʧʨʠʙʘʡʢʘʣʴʩʢʦʡ 

ʪʝʨʨʘʩʝ. ʅʘ ʣʝʚʦʤ ʙʝʨʝʛʫ ʨ.ʄʠʰʠʭʘ ʙʳʣʦ ʦʙʩʣʝʜʦʚʘʥʦ ʪʨʠ ʙʠʦʪʦʧʘ: ʧʝʨʚʳʡ 

ʥʘʭʦʜʠʣʩʷ ʥʘ ʢʦʯʢʘʨʥʠʢʦʚʦʤ ʦʩʦʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʦʤ ʟʘʙʦʣʦʯʝʥʥʦʤ ʣʫʛʫ ʩʨʝʜʠ 

ʣʝʩʘ, ʚʪʦʨʦʡ ï ʥʘ ʦʩʪʝʧʥʝʥʥʦʤ ʟʣʘʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʦʤ ʣʫʛʫ, ʪʨʝʪʠʡ ï ʚ ʩʦʩʥʦʚʦ-

ʙʝʨʝʟʦʚʦʤ ʩʤʝʰʘʥʥʦʤ ʣʝʩʫ ʩ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳʤ ʤʦʭʦʚʳʤ ʧʦʢʨʦʚʦʤ. ʆʪʣʦʚʳ 

ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʧʨʦʚʦʜʠʣʠ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ ï 50-ʤʝʪʨʦʚʳʤʠ 

ʢʘʥʘʚʢʘʤʠ ʩ 5 ʢʦʥʫʩʘʤʠ ʚ ʢʘʞʜʦʡ ʢʘʥʘʚʢʝ (ʖʜʠʥ ʠ ʜʨ., 1977). ɿʘ ʧʷʪʴ ʣʝʪ 

ʦʪʨʘʙʦʪʘʥʦ 2200 ʢʦʥʫʩʦ-ʩʫʪʦʢ (ʢ-ʩ) ʠ ʧʦʡʤʘʥʦ 1722 ʟʚʝʨʴʢʘ, ʠʟ ʢʦʪʦʨʳʭ 337 

ʦʩʦʙʝʡ ʧʦʣʝʚʢʠ-ʵʢʦʥʦʤʢʠ.  ʈʘʩʩʯʠʪʳʚʘʣʠ ʧʦʢʘʟʘʪʝʣʴ ʯʠʩʣʝʥʥʦʩʪʠ ʜʣʷ ʢʘʞʜʦʛʦ 

ʚʠʜʘ ï ʢʦʣʠʯʝʩʪʚʦ ʦʪʣʦʚʣʝʥʥʳʭ ʦʩʦʙʝʡ ʥʘ 100 ʢ-ʩ. ʄʘʪʝʨʠʘʣ ʦʙʨʘʙʘʪʳʚʘʣʩʷ ʧʦ 

ʦʙʱʝʧʨʠʥʷʪʦʡ ʟʦʦʣʦʛʠʯʝʩʢʦʡ ʤʝʪʦʜʠʢʝ. ʋ ʢʘʞʜʦʡ ʧʦʣʝʚʢʠ ʠʟʤʝʨʷʣʠʩʴ ʜʣʠʥʘ 

ʪʝʣʘ, ʭʚʦʩʪʘ ʠ ʩʪʫʧʥʠ, ʤʘʩʩʘ ʪʝʣʘ, ʦʧʨʝʜʝʣʷʣʠ ʧʦʣ ʠ ʧʦʣʦʚʦʟʨʝʣʦʩʪʴ, ʘ ʫ ʩʘʤʦʢ 

ʢʦʣʠʯʝʩʪʚʦ ʵʤʙʨʠʦʥʦʚ ʠ ʪʝʤʥʳʭ ʧʷʪʝʥ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʨʘʩʪʘ ʧʦʣʝʚʦʢ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʟʤʝʨʳ ʠ ʤʘʩʩʫ ʪʝʣʘ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʯʝʨʝʧʘ ʠ 

ʩʦʩʪʦʷʥʠʝ ʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ (ʆʙʳʢʥʦʚʝʥʥʘʷ ʧʦʣʝʚʢʘ é, 1994). ɿʚʝʨʴʢʠ, 

ʧʦʡʤʘʥʥʳʝ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʣʝʪʘ, ʙʳʣʠ ʨʘʟʙʠʪʳ ʥʘ ʪʨʠ ʚʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʳ: 

subadultus (ʤʦʣʦʜʳʝ ʥʝʧʦʣʦʚʦʟʨʝʣʳʝ ʩʝʛʦʣʝʪʢʠ), adultus 1 (ʚʟʨʦʩʣʳʝ 

ʧʦʣʦʚʦʟʨʝʣʳʝ ʩʝʛʦʣʝʪʢʠ), adultus 2 (ʧʝʨʝʟʠʤʦʚʘʚʰʠʝ ʫʯʘʩʪʚʫʶʱʠʝ ʚ 

ʨʘʟʤʥʦʞʝʥʠʠ).  ʇʝʨʝʟʠʤʦʚʘʚʰʠʝ ʧʦʣʝʚʢʠ ʭʦʨʦʰʦ ʦʪʣʠʯʘʶʪʩʷ ʧʦ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʯʝʨʝʧʘ ʠ ʨʘʟʤʝʨʘʤ ʪʝʣʘ. ʋ ʥʠʭ ʯʝʨʝʧ ʠʤʝʝʪ 

ʧʣʦʩʢʫʶ ʢʨʳʰʫ, ʪʝʤʝʥʥʳʝ ʠ ʟʘʪʳʣʦʯʥʳʝ ʛʨʝʙʥʠ ʦʪʯʝʪʣʠʚʦ ʚʳʨʘʞʝʥʳ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʟʢʠʡ ʤʝʞʛʣʘʟʥʠʯʥʳʡ ʧʨʦʤʝʞʫʪʦʢ. ɺʠʜʦʚʳʝ ʥʘʟʚʘʥʠʷ ʤʝʣʢʠʭ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʧʨʠʚʦʜʷʪʩʷ ʧʦ ɿʘʡʮʝʚʫ, ɺʦʡʪʘ, ʐʝʬʪʝʣʴ (2014 ʛ.) ʠ Krystufek, 

Shenbrot (2022 ʛ.). 

ʉʦʦʙʱʝʩʪʚʦ ʥʠʞʥʝʡ ʯʘʩʪʠ ʣʝʩʥʦʛʦ ʧʦʷʩʘ ʩʦʩʪʦʠʪ ʠʟ 13 ʚʠʜʦʚ ʤʝʣʢʠʭ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ. ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʷʚʣʷʝʪʩʷ ʪʦ, 

ʯʪʦ ʦʧʨʝʜʝʣʷʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʝʛʦ ʩʦʩʪʦʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʧʦʧʫʣʷʮʠʦʥʥʘʷ 

ʜʠʥʘʤʠʢʘ ʧʦʣʝʚʢʠ-ʵʢʦʥʦʤʢʠ. ɿʘ ʠʩʢʣʶʯʝʥʠʝʤ ʛʦʜʘ ʩʥʠʞʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʚ 

1991 ʛ. ʠ ʛʦʜʘ ʜʝʧʨʝʩʩʠʠ ʚ 1992 ʛ., ʝʝ ʦʙʠʣʠʝ ʚ 1,5-2 ʨʘʟʘ ʧʨʝʚʳʰʘʣʦ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʨʫʛʠʭ ʚʠʜʦʚ (ʪʘʙʣʠʮʘ).  

ɺ ʪʨʝʭ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʙʠʦʪʦʧʘʭ ʠʟʤʝʥʝʥʠʝ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʛʨʳʟʫʥʦʚ ʠ 

ʙʫʨʦʟʫʙʦʢ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʚʧʘʜʘʣʦ ʧʦ ʛʦʜʘʤ. ɼʣʷ ʦʩʦʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʦʛʦ 

ʟʘʙʦʣʦʯʝʥʥʦʛʦ ʣʫʛʘ ʦʪʤʝʯʘʶʪʩʷ ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʯʠʩʣʝʥʥʦʩʪʠ 

ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ. ʊʨʠ ʛʦʜʘ ʚ ʵʪʦʤ ʙʠʦʪʦʧʝ ʜʦʤʠʥʠʨʦʚʘʣʘ ʧʦʣʝʚʢʘ-ʵʢʦʥʦʤʢʘ, 

ʘ ʚ 1991-1992 ʛʛ. ʚ ʩʚʷʟʠ ʩʦ ʩʧʘʜʦʤ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʜʝʧʨʝʩʩʠʝʡ ʵʢʦʥʦʤʢʠ 

ʜʦʤʠʥʠʨʦʚʘʣʘ ʢʨʘʩʥʦ-ʩʝʨʘʷ ʧʦʣʝʚʢʘ. ʀʟ ʩʦʜʦʤʠʥʘʥʪʦʚ ʧʦʣʝʚʢʠ-ʵʢʦʥʦʤʢʠ 

ʩʣʝʜʫʝʪ ʫʢʘʟʘʪʴ ʢʨʘʩʥʦ-ʩʝʨʫʶ ʧʦʣʝʚʢʫ ʠ ʣʝʩʥʫʶ ʤʳʰʦʚʢʫ. 

 



_________________________________ 

172 

ʊʘʙʣʠʮʘ 

ʀʟʤʝʥʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʣʝʩʥʦʛʦ 

ʧʦʷʩʘ ʭʨʝʙʪʘ ɹʦʣʴʰʦʡ ʍʘʤʘʨ-ɼʘʙʘʥ ʧʦ ʛʦʜʘʤ (ʦʩʦʙʝʡ /ʥʘ 100 ʢ.- ʩ.) 
ɺʠʜ 1988 ʛ. 1989 ʛ. 1990 ʛ. 1991 ʛ. 1992 ʛ. 

ʅʘʩʝʢʦʤʦʷʜʥʳʝ ï Lipotyphla       

ʆʙʳʢʥʦʚʝʥʥʘʷ ʙʫʨʦʟʫʙʢʘ ï 

Sorex araneus L. 

15,0 

 

50,6 20,2 46,2 28,6 

ʉʨʝʜʥʷʷ ʙʫʨʦʟʫʙʢʘ ï S. 

caecutiens Laxm. 

32,9 48,1 10,9 24,2 18,2 

ʈʘʚʥʦʟʫʙʘʷ ʙʫʨʦʟʫʙʢʘ ï S. 

isodon Turov 

8,9 45,1 27,6 39,4 20,1 

ʄʘʣʘʷ ʙʫʨʦʟʫʙʢʘ ï S. minutus L. 8,1 13,7 15,7 18,4 19,8 

ʂʨʦʰʝʯʥʘʷ ʙʫʨʦʟʫʙʢʘ ï S. 

minutissimus Zimm. 

0 0 0,3 0 0 

ʆʙʳʢʥʦʚʝʥʥʘʷ ʢʫʪʦʨʘ ï Neomys 

fodiens (Penn) 

0 1,2 0 1,6 0 

ɻʨʳʟʫʥʳ ï Rodentia      

ʃʝʩʥʘʷ ʤʳʰʦʚʢʘ ï Sicista 

betulina Pall. 

9,7 8,8 5,8 13,6 5,2 

ʃʝʩʥʦʡ ʣʝʤʤʠʥʛ ï Myopus 

schisticolor Lilljeborg 

0 0 3,1 0,5 0,9 

ʂʨʘʩʥʦ-ʩʝʨʘʷ ʧʦʣʝʚʢʘ  ï Myodes 

rufocanus Sundevall 

9,7 18,1 30,7 49,9 0,9 

ʂʨʘʩʥʘʷ ʧʦʣʝʚʢʘ ï Myodes 

rutilus Pall. 

0 1,2 2,0 26,8 10,5 

ʇʦʣʝʚʢʘ-ʵʢʦʥʦʤʢʘ  ï 

Alexandromys oeconomus Pall. 

56,2 78,1 67,5 21,5 1,7 

ʄʳʰ-ɹʤʘʣʶʪʢʘ  ï Micromys 

mnutes Pall. 

1,7 0 0.3 0 0 

ɺʦʩʪʦʯʥʦʘʟʠʘʪʩʢʘʷ ʤʳʰʴ  ï 

Apodemus peninsulae Thomas 

0 2,5 4,1 12,1 1,8 

 

ʉʨʝʜʠ ʙʫʨʦʟʫʙʦʢ ʥʘʠʙʦʣʴʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʯʠʩʣʝʥʥʦʩʪʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʫ 

ʦʙʳʢʥʦʚʝʥʥʦʡ ʙʫʨʦʟʫʙʢʠ. ʉʦʩʪʘʚ ʜʦʤʠʥʠʨʫʶʱʠʭ ʚʠʜʦʚ ʟʘʙʦʣʦʯʝʥʥʦʛʦ ʠ 

ʦʩʪʝʧʥʝʥʥʦʛʦ ʣʫʛʘ ʩʭʦʜʝʥ. ʉʦʦʙʱʝʩʪʚʦ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʩʤʝʰʘʥʥʦʛʦ 

ʣʝʩʘ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʚʫʭ ʧʨʝʜʳʜʫʱʠʭ. ɼʦʤʠʥʠʨʫʝʪ ʚ ʥʝʤ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʩʨʝʜʥʷʷ ʙʫʨʦʟʫʙʢʘ, ʘ ʩʦʜʦʤʠʥʘʥʪʘʤʠ ʷʚʣʷʶʪʩʷ ʢʨʘʩʥʦ-ʩʝʨʘʷ ʧʦʣʝʚʢʘ ʠ 

ʨʘʚʥʦʟʫʙʘʷ ʙʫʨʦʟʫʙʢʘ. ʇʦʣʝʚʢʘ-ʵʢʦʥʦʤʢʘ ʚʩʝʛʜʘ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʘ ʚ ʪɻʦʤ 

ʙʠʦʪʦʧʝ. ɽʝ ʧʦʢʘʟʘʪʝʣʠ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦ ʛʦʜʘʤ ʥʝ ʧʨʝʚʳʰʘʶʪ 4 ʦʩʦʙʝʡ ʥʘ 100 ʢ-

ʩ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʣʝʚʢʠ-ʵʢʦʥʦʤʢʠ ʚʳʜʝʣʝʥʳ ʬʘʟʳ 

ʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʮʠʢʣʘ: 1988 ʛ. ï ʧʦʜʲʝʤ ʯʠʩʣʝʥʥʦʩʪʠ, 1989 ʛ. ï ʧʠʢ, 1990-1991 

ʛʛ. ï ʩʧʘʜ, 1992 ʛ. ï ʜʝʧʨʝʩʩʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʳʟʳʚʘʝʪ ʠʥʪʝʨʝʩ ʠʟʤʝʥʯʠʚʦʩʪʴ 

ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʚʠʜʘ, ʢʦʪʦʨʘʷ ʚʳʷʚʣʷʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʜʠʥʘʤʠʢʠ 

ʯʠʩʣʝʥʥʦʩʪʠ. 

ɸʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦʧʫʣʷʮʠʠ ʧʦʣʝʚʢʠ-

ʵʢʦʥʦʤʢʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘ ʧʦʜʲʝʤʝ, ʧʠʢʝ ʠ ʚ ʧʝʨʚʳʡ ʛʦʜ ʩʧʘʜʘ ʯʠʩʣʝʥʥʦʩʪʠ 

ʩʦʦʪʥʦʰʝʥʠʝ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʙʳʣʦ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳʤ. ɺʦ ʚʪʦʨʦʡ ʛʦʜʘ ʩʧʘʜʘ 

ʠ ʚ ʜʝʧʨʝʩʩʠʶ ʜʦʣʷ ʩʘʤʮʦʚ ʚ ʧʦʧʫʣʷʮʠʠ ʙʳʣʘ ʚʳʰʝ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 57% ʠ 
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100%). ɼʦʣʷ ʩʘʤʮʦʚ ʚ ʛʦʜ ʜʝʧʨʝʩʩʠʠ ʩʦʩʪʘʚʠʣʘ 100%. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ 

ʵʪʦʪ ʛʦʜ ʙʳʣʦ ʦʪʣʦʚʣʝʥʦ ʚʩʝʛʦ 2 ʩʘʤʮʘ (ʦʜʠʥ ʤʦʣʦʜʦʡ ʠ ʦʜʠʥ ʚʟʨʦʩʣʳʡ) ʠʟ ʚʩʝʡ 

ʧʦʧʫʣʷʮʠʠ. ɿʘ ʚʩʝ ʛʦʜʳ ʥʘʙʣʶʜʝʥʠʡ ʜʦʣʷ ʤʦʣʦʜʳʭ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʦʢʘʟʘʣʘʩʴ 

ʙʦʣʴʰʝ, ʯʝʤ ʜʦʣʷ ʜʨʫʛʠʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ (ʨʠʩʫʥʦʢ). 

 

 
ʈʠʩʫʥʦʢ. ʉʦʦʪʥʦʰʝʥʠʝ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʚ 

ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʮʠʢʣʝ ʧʦʣʝʚʢʠ-ʵʢʦʥʦʤʢʠ: ʘ ï ʩʘʤʮʳ, ʙ ï ʩʘʤʢʠ 

 

ʊʦʣʴʢʦ ʚʦ ʚʪʦʨʦʡ ʛʦʜ ʩʧʘʜʘ ʯʠʩʣʝʥʥʦʩʪʠ (1991 ʛ.) ʜʦʣʷ ʥʝʧʦʣʦʚʦʟʨʝʣʳʭ 

ʩʘʤʦʢ ʚ ʧʦʧʫʣʷʮʠʠ ʙʳʣʘ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʧʨʝʜʳʜʫʱʠʡ ʛʦʜ. ɼʦʣʷ 

ʧʝʨʝʟʠʤʦʚʘʚʰʠʭ ʩʘʤʮʦʚ ʚ ʛʦʜ ʧʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʙʳʣʘ ʚʳʰʝ, ʯʝʤ ʚʟʨʦʩʣʳʭ. ɺ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʥʘ ʧʦʜʲʝʤʝ ʯʠʩʣʝʥʥʦʩʪʠ ʜʦʣʷ ʚʟʨʦʩʣʳʭ ʩʘʤʮʦʚ ʙʦʣʝʝ ʯʝʤ ʚ 3 ʨʘʟʘ 

ʧʨʝʚʳʰʘʣʘ ʜʦʣʶ ʧʝʨʝʟʠʤʦʚʘʚʰʠʭ. ɿʘ ʚʩʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʣ̫ 

ʧʝʨʝʟʠʤʦʚʘʚʰʠʭ ʩʘʤʦʢ ʚ ʧʦʧʫʣʷʮʠʠ ʦʩʪʘʚʘʣʘʩʴ ʥʠʟʢʦʡ. ɺ ʨʘʟʤʥʦʞʝʥʠʠ ʚʪʦʨʦʡ 

ʧʦʣʦʚʠʥʳ ʣʝʪʘ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ, ʚ ʦʩʥʦʚʥʦʤ, ʚʟʨʦʩʣʳʝ ʩʘʤʢʠ. ɺʠʜʠʤʦ, 

ʧʦʜʲʝʤ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʣʝʚʦʢ ʙʳʣ ʩʚʷʟʘʥ ʩ ʧʦʚʳʰʝʥʥʳʤ ʫʯʘʩʪʠʝʤ ʚ 

ʨʘʟʤʥʦʞʝʥʠʠ ʚʟʨʦʩʣʳʭ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ. ɺ ʛʦʜ ʧʦʜʲʝʤʘ ʯʠʩʣʝʥʥʦʩʪʠ 

ʨʘʟʤʥʦʞʘʶʱʠʝʩʷ ʚʟʨʦʩʣʳʝ ʩʘʤʢʠ ʚ ʧʦʧʫʣʷʮʠʠ ʩʦʩʪʘʚʣʷʣʠ 13,6%, ʥʘ ʧʠʢʝ 

ʯʠʩʣʝʥʥʦʩʪʠ ʠʭ ʜʦʣʷ ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ 20%. ɺ ʛʦʜʳ ʩʧʘʜʘ ʯʠʩʣʝʥʥʦʩʪʠ ʜʦʣʷ 

ʚʟʨʦʩʣʳʭ ʩʘʤʦʢ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 16% ʜʦ 22%, ʥʦ ʫ 30% ʩʘʤʦʢ ʦʪʤʝʯʘʣʘʩʴ 

ʯʘʩʪʠʯʥʘʷ ʨʝʟʦʨʙʮʠʷ ʵʤʙʨʠʦʥʦʚ. ɺ 1991 ʛ. ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ ʩʥʠʟʠʣʘʩʴ ʜʦʣʷ 

ʤʦʣʦʜʳʭ ʥʝʧʦʣʦʚʦʟʨʝʣʳʭ ʧʦʣʝʚʦʢ. ɺ ʛʦʜ ʜʝʧʨʝʩʩʠʠ ʩʘʤʢʠ ʚ ʦʪʣʦʚʘʭ ʚʦʦʙʱʝ ʥʝ 

ʟʘʬʠʢʩʠʨʦʚʘʥʳ. ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʣʝʪʘ ʧʣʦʜʦʚʠʪʦʩʪʴ ʚʟʨʦʩʣʳʭ ʩʘʤʦʢ ʙʳʣʘ 
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ʥʝʚʳʩʦʢʦʡ. ʅʘʠʙʦʣʴʰʘʷ ʩʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʧʦʤʝʪʘ ʦʪʤʝʯʝʥʘ ʥʘ ʧʦʜʲʝʤʝ 

ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʩʦʩʪʘʚʠʣʘ 7,1 Ñ 0,2, ʚ ʦʩʪʘʣʴʥʳʝ ʛʦʜʳ ʦʪ 5,5 Ñ 0,3 ʜʦ 6,0 Ñ 0,2 

ʜʝʪʝʥʳʰʝʡ ʥʘ ʦʜʥʫ ʩʘʤʢʫ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʫʯʝʥʠʝ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʵʢʦʣʦʛʠʠ ʧʦʣʝʚʢʠ-ʵʢʦʥʦʤʢʠ 

ʶʞʥʦʡ ʯʘʩʪʠ ʘʨʝʘʣʘ ʧʦʢʘʟʘʣʦ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʫʶ ʜʠʥʘʤʠʢʫ ʯʠʩʣʝʥʥʦʩʪʠ. 

ʌʘʟʘ ʧʦʜʲʝʤʘ ʯʠʩʣʝʥʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʳʰʝʥʥʳʤ ʫʯʘʩʪʠʝʤ ʚ 

ʨʘʟʤʥʦʞʝʥʠʠ ʚʟʨʦʩʣʳʭ ʩʘʤʦʢ ʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʠʭ ʧʣʦʜʦʚʠʪʦʩʪʴʶ. ʅʘ ʧʠʢʝ 

ʯʠʩʣʝʥʥʦʩʪʠ ʚ ʧʦʧʫʣʷʮʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦʣʷ ʧʝʨʝʟʠʤʦʚʘʚʰʠʭ ʩʘʤʮʦʚ, ʥʦ ʥʝ 

ʦʪʤʝʯʘʶʪʩʷ ʧʝʨʝʟʠʤʦʚʘʚʰʠʝ ʩʘʤʢʠ. ʅʘ ʵʪʦʡ ʬʘʟʝ ʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʮʠʢʣʘ ʚ 

ʨʘʟʤʥʦʞʝʥʠʠ ʫʯʘʩʪʚʫʶʪ ʚʟʨʦʩʣʳʝ ʩʘʤʢʠ, ʥʦ ʩʨʝʜʥʷʷ ʧʣʦʜʦʚʠʪʦʩʪʴ ʫ ʥʠʭ ʥʠʞʝ, 

ʯʝʤ ʥʘ ʬʘʟʝ ʧʦʜʲʝʤʝ.  

ʅʘ ʩʧʘʜʝ ʯʠʩʣʝʥʥʦʩʪʠ ʩʥʠʞʘʝʪʩʷ ʜʦʣʷ ʧʝʨʝʟʠʤʦʚʘʚʰʠʭ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ, ʘ ʫ 

ʚʟʨʦʩʣʳʭ ʩʘʤʦʢ ʩʥʠʞʘʝʪʩʷ ʧʣʦʜʦʚʠʪʦʩʪʴ ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦʣʷ ʩʘʤʦʢ ʩ 

ʨʝʟʦʨʙʮʠʝʡ ʵʤʙʨʠʦʥʦʚ. ɺ ʛʦʜ ʜʝʧʨʝʩʩʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʩʘʤʢʠ ʚ ʦʪʣʦʚʘʭ 

ʦʪʩʫʪʩʪʚʦʚʘʣʠ. ʇʨʠ ʩʥʠʞʝʥʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʣʝʚʢʠ-ʵʢʦʥʦʤʢʠ ʚ ʩʦʦʙʱʝʩʪʚʝ 

ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʧʨʝʦʙʣʘʜʘʶʪ ʢʨʘʩʥʦ-ʩʝʨʘʷ, ʢʨʘʩʥʘʷ ʧʦʣʝʚʢʠ ʠ 

ʦʙʳʢʥʦʚʝʥʥʘʷ ʙʫʨʦʟʫʙʢʘ, ʘ ʚ ʛʦʜ ʜʝʧʨʝʩʩʠʠ A. oeconomus ʢʨʘʩʥʘʷ ʧʦʣʝʚʢʘ ʠ 

ʙʫʨʦʟʫʙʢʠ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ, ʧʨʦʝʢʪ FWGS ï 
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ʭʦʟʷʡʩʪʚʘ ʠ ʟʚʝʨʦʚʦʜʩʪʚʘ ʠʤʝʥʠ ɹ. ʄ. ɾʠʪʢʦʚʘ 

ʛ. ʂʠʨʦʚ, ʈʦʩʩʠʷ 
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ʇʆʇʋʃʗʎʀʆʅʅɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ IRIS SIBIRICA  (IRIDACEAE) 

ɺ ʉʆʆɹʑɽʉʊɺɸʍ ʃʋɻʆɺ ʅʀɾʅɽɻʆ ʊɽʏɽʅʀʗ ʈɽʂʀ ɺʗʊʂɸ 

 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

Iris sibirica ʚ ʫʩʣʦʚʠʷʭ ʧʦʜʟʦʥʳ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʂʠʨʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ. ʏʠʩʣʝʥʥʦʩʪʴ ʦʩʦʙʝʡ Iris sibirica ʚ ʧʦʧʫʣʷʮʠʷʭ ʚʘʨʴʠʨʫʝʪ ʦʪ ʝʜʠʥʠʯʥʳʭ 

ʢʫʨʪʠʥ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ. ʇʨʘʚʦʩʪʦʨʦʥʥʠʡ ʪʠʧ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʩʧʝʢʪʨʘ ʷʚʣʷʝʪʩʷ ʧʨʝʦʙʣʘʜʘʶʱʠʤ. 
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POPULATION CHARACTERISTICS  OF IRIS SIBIRICA  (IRIDACEAE) IN 

MEADOW COMMUNITIES OF THE LOWER VYATKA RIVER  

 

The article presents the results of a study of the population characteristics of Iris 

sibirica in the conditions of the subzone of coniferous-deciduous forests of the Kirov 

region. The number of Iris sibirica individuals in populations varies from single 

clumps to several dozen. The right-sided type of the ontogenetic spectrum is 

predominant. 

Key words: Iris sibirica L., population, Kirov region, r. Vyatka, ontogenesis, age 

composition, abundance, plant community. 

 

Iris sibirica L. (ʨʦʜ Iris L., ʩʝʤ. Iridaceae Juss) ï ʢʦʨʦʪʢʦ-ʢʦʨʥʝʚʠʱʥʳʡ 

ʧʦʣʠʢʘʨʧʠʢ, ʤʝʟʦʬʠʪ, ʝʚʨʦʘʟʠʘʪʩʢʠʡ ʚʠʜ. 

ɺʠʜ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʜʝʢʦʨʘʪʠʚʥʦʝ ʠ ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʨʘʩʪʝʥʠʝ 

(ʂʦʟʠʥʘ, ʉʣʝʧʯʝʥʢʦ, 2015; ʉʝʜʝʣʴʥʠʢʦʚʘ, ʂʫʢʫʰʢʠʥʘ, 2016; ʂʨʶʢʦʚʘ, 

ɸʙʨʘʤʦʚʘ, 2021). ɺ ʢʫʣʴʪʫʨʝ ʠʟʚʝʩʪʝʥ ʫʞʝ ʙʦʣʝʝ 400 ʣʝʪ (ʇʦʣʝʪʠʢʦ, 

ʄʠʰʝʥʢʦʚʘ, 1967). ɺ ʈʦʩʩʠʠ ʚʧʝʨʚʳʝ ʚʚʝʜʝʥ ʚ ʢʫʣʴʪʫʨʫ ʚ 1755 ʛ. ʚ 
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ʙʦʪʘʥʠʯʝʩʢʦʤ ʩʘʜʫ ʄʝʜʠʮʠʥʩʢʦʡ ʘʢʘʜʝʤʠʠ ʚ ʄʦʩʢʚʝ (ɸʣʝʢʩʝʝʚʘ, 2014). ʉʦ 

ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ XX ʚʝʢʘ ʩʝʣʝʢʮʠʦʥʝʨʳ ʠʩʧʦʣʴʟʫʶʪ ʝʛʦ ʚ ʢʘʯʝʩʪʚʝ ʜʦʥʦʨʘ ʧʨʠ 

ʚʳʚʝʜʝʥʠʠ ʥʦʚʳʭ ʩʦʨʪʦʚ (ʉʝʜʝʣʴʥʠʢʦʚʘ, 2020). ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ I. sibirica ʢʘʩʘʶʪʩʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ (ʉʝʜʝʣʴʥʠʢʦʚʘ, ʂʫʢʫʰʢʠʥʘ, 2016), ʠʥʪʨʦʜʫʢʮʠʠ (ʂʦʟʠʥʘ, 

ʉʣʝʧʯʝʥʢʦ, 2015; ʂʨʶʢʦʚʘ, ɸʙʨʘʤʦʚʘ, 2021), ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

(Scrypec, Tasenkevich & Seniv, 2020), ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʦʩʚʝʱʝʥʳ ʘʩʧʝʢʪʳ 

ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʙʠʦʣʦʛʠʠ ʚʠʜʘ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʟʫʯʝʥʠʝ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ Iris sibirica ʚ 

ʫʩʣʦʚʠʷʭ ʧʦʜʟʦʥʳ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʩʝʟʦʥ 2023 ʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ (ʄʘʣʤʳʞʩʢʠʡ, ɺʷʪʩʢʦ-ʇʦʣʷʥʩʢʠʡ ʨʘʡʦʥʳ). ʈʝʛʠʦʥ 

ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ, ʨʘʡʦʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʪʥʦʩʷʪʩ̫  ʢ ʧʦʜʟʦʥʝ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ. ʀʟʫʯʝʥʳ 5 

ʮʝʥʦʧʦʧʫʣʷʮʠʡ (ʎʇ) Iris sibirica ʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ 

(ʪʘʙʣʠʮʘ). 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʤʝʥʷʣʠ ʧʦʜʭʦʜʳ ʠ ʤʝʪʦʜʳ 

ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʙʠʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ (ʎʝʥʦʧʦʧʫʣʷʮʠʠ ʨʘʩʪʝʥʠʡ, 1976). ʇʨʠ 

ʚʳʜʝʣʝʥʠʠ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʙʱʝʧʨʠʥʷʪʫʶ 

ʧʝʨʠʦʜʠʟʘʮʠʶ ʦʥʪʦʛʝʥʝʟʘ ʨʘʩʪʝʥʠʡ (ʋʨʘʥʦʚ, 1975). ʊʠʧ ʎʇ ʦʧʨʝʜʝʣʷʣʠ ʧʦ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ çʜʝʣʴʪʘ-ʦʤʝʛʘè (ɾʠʚʦʪʦʚʩʢʠʡ, 2001) ʥʘ ʦʩʥʦʚʝ ʠʥʜʝʢʩʦʚ 

ʚʦʟʨʘʩʪʥʦʩʪʠ (D) ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ (ɤ), ʘ ʪʘʢʞʝ ʩʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʥʘ 

ʦʩʥʦʚʝ ʠʥʜʝʢʩʘ ʟʘʤʝʱʝʥʠʷ (ɾʫʢʦʚʘ, ʇʦʣʷʥʩʢʘʷ, 2013). 

ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷ I. sibirica ʧʨʠʫʨʦʯʝʥʳ ʢ ʧʦʡʤʝʥʥʳʤ ʣʫʛʘʤ 

ʥʠʞʥʝʛʦ ʪʝʯʝʥʠʷ ʨʝʢʠ ɺʷʪʢʘ: ʟʘʨʘʩʪʘʶʱʠʡ ʢʫʩʪʘʨʥʠʢʦʤ ʠ ʜʫʙʦʤ ʨʘʟʥʦʪʨʘʚʥʦ-

ʚʝʡʥʠʢʦʚʳʡ ʣʫʛ (Calamagrostis epigejos (L.) Roth, Alopecurus pratensis L., 

Trifolium arvense L., T. pratense L., Fragaria v²ridis, Galium verum L.), 

ʢʨʦʚʦʭʣʝʙʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʦ-ʟʣʘʢʦʚʳʡ ʣʫʛ (Alopecurus pratensis, Festuca 

pratensis Huds., Sanguisorba officinalis L., Filipendula ulmaria (L.) Maxim., Galium 

boreale L., Centaurea jacea L.), ʟʣʘʢʦʚʦ-ʧʦʜʤʘʨʝʥʥʠʢʦʚʦ-ʜʝʚʷʩʠʣʦʚʳʡ ʣʫʛ 

(Galium boreale, Inula salicina L., Alopecurus pratensis, Festuca pratensis, 

Bromopsis inermis (Leyss.) Holub, Filipendula ulmaria, Convallaria majalis L.), 

ʢʨʦʚʦʭʣʝʙʢʦʚʦ-ʜʝʚʷʩʠʣʦʚʘʷ (Inula salicina, Sanguisorba officinalis, Alopecurus 

pratensis, Festuca pratensis, Filipendula ulmaria, Galium boreale), 

ʧʦʜʤʘʨʝʥʥʠʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʦ-ʚʝʡʥʠʢʦʚʳʡ ʣʫʛ (Calamagrostis epigejos, Galium 

boreale, Filipendula ulmaria, Lysimachia vulgaris L., Sanguisorba officinalis, Allium 

angulosum L.). ʆʙʱʝʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 40% ʜʦ 85%, ʦʙʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʪʘʢʩʦʥʦʚ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʘʩʩʦʮʠʘʮʠʷʭ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 18 (ʎʇ 4) 

ʜʦ 34 (ʎʇ 2). ɼʦʤʠʥʘʥʪʥʳʤʠ ʚʠʜʘʤʠ ʚʦ ʚʩʝʭ ʣʫʛʦʚʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʩ I. sibirica 

ʚ̫ʣʷʶʪʩʷ ʪʘʢʠʝ ʚʠʜʳ ʢʘʢ Filipendula ulmaria, Alopecurus pratensis. 

ɺ ʣʫʛʦʚʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʥʠʞʥʝʛʦ ʪʝʯʝʥʠʷ ʨ. ɺʷʪʢʘ I. sibirica ʚʩʪʨʝʯʘʝʪʩʷ ʚ 

ʚʠʜʝ ʫʜʘʣʝʥʥʳʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʢʫʨʪʠʥ ʨʘʟʥʦʛʦ ʨʘʟʤʝʨʘ. ɺ ʎʇ 1, 3 ʦʪʤʝʯʝʥʳ 

ʝʜʠʥʠʯʥʳʝ ʢʫʨʪʠʥʳ. 
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ʊʘʙʣʠʮʘ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʮʝʥʦʧʦʧʫʣʷʮʠʡ Iris sibirica 
ʇʦʢʘʟʘʪʝʣʠ ʊʠʧ ʬʠʪʦʮʝʥʦʟʘ, ʦʙʱʝʝ 

ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ, % 

ɻʝʦʛʨʘʬʠʯʝʩʢʦʝ 

ʧʦʣʦʞʝʥʠʝ 

ʇʦʣʦʞʝʥʠʝ ʚ 

ʤʝʟʦʨʝʣʴʝʬʝ 

ʎʇ 1 

ɿʘʨʘʩʪʘʶʱʠʡ ʢʫʩʪʘʨʥʠʢʦʤ ʠ 

ʜʫʙʦʤ ʨʘʟʥʦʪʨʘʚʥʦ-ʚʝʡʥʠʢʦʚʳʡ 

ʣʫʛ, 40% 

ʄʘʣʤʳʞʩʢʠʡ ʨʘʡʦʥ, 

ʦʢʨ. ʩ. ʉʘʚʘʣʠ 

ʉʨʝʜʥʷʷ ʯʘʩʪʴ 

ʧʦʡʤʳ 

ʨ. ɺʷʪʢʘ 

ʎʇ 2 ɿʘʨʘʩʪʘʶʱʠʡ ʢʫʩʪʘʨʥʠʢʦʤ ʠ 

ʜʫʙʦʤ ʢʨʦʚʦʭʣʝʙʢʦʚʦ-

ʨʘʟʥʦʪʨʘʚʥʦ-ʟʣʘʢʦʚʳʡ ʣʫʛ, 85% 

ʄʘʣʤʳʞʩʢʠʡ ʨʘʡʦʥ, 

ʦʢʨ. ʩ. ʉʘʚʘʣʠ 

ʅʠʞʥʷʷ ʯʘʩʪʴ 

ʧʦʡʤʳ 

ʨ. ɺʷʪʢʘ 

ʎʇ 3 ɿʣʘʢʦʚʦ-ʧʦʜʤʘʨʝʥʥʠʢʦʚʦ-

ʜʝʚʷʩʠʣʦʚʳʡ ʣʫʛ, 65% 

ʄʘʣʤʳʞʩʢʠʡ ʨʘʡʦʥ, 

ʦʢʨ. ʩ. ɻʦʥʴʙʘ 

ʅʠʞʥʷʷ ʯʘʩʪʴ 

ʧʦʡʤʳ 

ʨ. ɺʷʪʢʘ 

ʎʇ 4 ʂʨʦʚʦʭʣʝʙʢʦʚʦ-ʜʝʚʷʩʠʣʦʚʳʡ ʣʫʛ, 

80% 

ʄʘʣʤʳʞʩʢʠʡ ʨʘʡʦʥ, 

ʦʢʨ. ʩ. ʉʦʚʘʣʠ 

ʅʠʞʥʷʷ ʯʘʩʪʴ 

ʧʦʡʤʳ 

ʨ. ɺʷʪʢʘ 

ʎʇ 5 ʇʦʜʤʘʨʝʥʥʠʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʦ-

ʚʝʡʥʠʢʦʚʳʡ ʣʫʛ, 65% 

ɺʷʪʩʢʦ-ʇʦʣʷʥʩʢʠʡ 

ʨʘʡʦʥ, ʂʫʣʳʞʩʢʘʷ 

ʧʦʡʤʘ 

ʉʨʝʜʥʷʷ ʯʘʩʪʴ 

ʧʦʡʤʳ 

ʨ. ɺʷʪʢʘ 

 

ʏʠʩʣʝʥʥʦʩʪʴ ʦʩʦʙʝʡ ʚ ʎʇ 2, 4, 5 ʜʦʩʪʠʛʘʝʪ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ. ʅʘʠʙʦʣʝʝ 

ʢʨʫʧʥʘʷ ʎʇ, ʠʟ 29 ʢʫʨʪʠʥ, ʠʟʫʯʝʥʘ ʚ ʫʩʣʦʚʠʷʭ ʧʦʜʤʘʨʝʥʥʠʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʦ-

ʚʝʡʥʠʢʦʚʦʛʦ ʣʫʛʘ (ʎʇ 5). ɹʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʦʧʫʣʷʮʠʠ ʚʠʜʘ 

ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʥʘʤʠ ʚ ʣʫʛʦʚʳʭ ʬʠʪʦʮʝʥʦʟʘʭ ʩʨʝʜʥʝʛʦ ʪʝʯʝʥʠʷ ʨ. ɺʷʪʢʘ 

(ʧʦʜʟʦʥʘ ʶʞʥʦʡ ʪʘʡʛʠ) (ɽʛʦʨʦʚʘ, ʉʫʣʝʡʤʘʥʦʚʘ, 2022). 

ʆʥʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʩʧʝʢʪʨʳ ʠʩʩʣʝʜʫʝʤʳʭ ʎʇ ʤʦʥʦʤʦʜʘʣʴʥʳʝ, ʚ ʢʦʪʦʨʳʭ 

ʤʘʢʩʠʤʫʤʳ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʦʩʦʙʠ ʛʝʥʝʨʘʪʠʚʥʦʡ ʛʨʫʧʧʳ (ʨʠʩ. 1).  

 

 
ʈʠʩ. 1. ʆʥʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʩʧʝʢʪʨʳ ʮʝʥʦʧʦʧʫʣʷʮʠʡ Iris sibirica (ʇʦ ʦʩʠ ʘʙʩʮʠʩʩ 

ï ʥʦʤʝʨ ʮʝʥʦʧʦʧʫʣʷʮʠʠ; ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ ï ʜʦʣʷ ʦʩʦʙʝʡ ʜʘʥʥʦʛʦ 

ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, %: im ï ʠʤʤʘʪʫʨʥʦʝ, v ï ʚʠʨʛʠʥʠʣʴʥʦʝ, g1 ï 

ʤʦʣʦʜʦʝ ʛʝʥʝʨʘʪʠʚʥʦʝ, g2 ï ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʦʝ ʛʝʥʝʨʘʪʠʚʥʦʝ, g3 ï ʩʪʘʨʦʝ 

ʛʝʥʝʨʘʪʠʚʥʦʝ, ss ï ʩʫʙʩʝʥʠʣʴʥʦʝ) 
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ɼʦʣʷ ʨʘʩʪʝʥʠʡ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʧʝʨʠʦʜʘ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 79,3 ʜʦ 100%. ʅʘʠʙʦʣʝʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʦʩʦʙʠ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʦʛʦ ʛʝʥʝʨʘʪʠʚʥʦʛʦ 

ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʪ 20,0% ʜʦ 66,7%, ʤʦʣʦʜʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ 

ʨʘʩʪʝʥʠʷ ʩʦʩʪʘʚʣʷʶʪ ʦʪ 27,6 ʜʦ 50%. ʉʪʘʨʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ ʨʘʩʪʝʥʠʷ 

ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʎʇ 2 ʠ 5. ʈʘʩʪʝʥʠʷ 

ʧʨʝʛʝʥʝʨʘʪʠʚʥʦʛʦ ʧʝʨʠʦʜʘ ʦʪʤʝʯʝʥʳ ʪʦʣʴʢʦ ʚ ʎʇ 2 ʠ 5, ʛʜʝ ʠʭ ʫʯʘʩʪʠʝ ʜʦʩʪʠʛʘʝʪ 

20,0% ʠ 6,9% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʫʙʩʝʥʠʣʴʥʳʝ ʦʩʦʙʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʎʇ 5, ʥʘ 

ʠʭ ʜʦʣʶ ʧʨʠʭʦʜʠʪʩʷ 13,8%. 

ʇʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ çʜʝʣʴʪʘ-ʦʤʝʛʘè ʠʩʩʣʝʜʫʝʤʳʝ ʎʇ ʷʚʣʷʶʪʩʷ ʟʨʝʣʳʤʠ, ʥʘ 

ʯʪʦ ʫʢʘʟʳʚʘʶʪ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʚʦʟʨʘʩʪʥʦʩʪʠ (ȹ = 0,38-0,52) ʠ ʧʦʢʘʟʘʪʝʣʷ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ (ɤ = 0,80-0,93), ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʟʥʘʯʝʥʠʡ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʧʦʧʫʣʷʮʠʡ ʵʪʦʛʦ ʪʠʧʘ. ɼʣʷ ʠʟʫʯʘʝʤʳʭ ʎʇ 

ʦʧʨʝʜʝʣʝʥʳ ʪʘʢʞʝ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʠ ʵʬʬʝʢʪʠʚʥʘʷ ʧʣʦʪʥʦʩʪʴ. ɿʥʘʯʝʥʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 1,0 ʜʦ 1,46 ʦʩ./ʢʚ. ʤ; ʵʬʬʝʢʪʠʚʥʘʷ 

ʧʣʦʪʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ ʚʘʨʴʠʨʫʝʪ ʦʪ 0,89 ʜʦ 1,22. ʅʝ ʙʦʣʴʰʦʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ 

ʧʣʦʪʥʦʩʪʷʤʠ ʠ ʪʦ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʘʷ ʧʣʦʪʥʦʩʪʴ ʧʦ ʟʥʘʯʝʥʠʶ ʤʝʥʴʰʝ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ, ʧʦʜʪʚʝʨʞʜʘʝʪ ʝʝ ʪʠʧ çʟʨʝʣʘʷè. 

ʀʥʜʝʢʩ ʟʘʤʝʱʝʥʠʷ, ʚʳʨʘʞʘʶʱʠʡ ʦʪʥʦʰʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʧʦʜʨʦʩʪʘ ʢʦ ʚʩʝʡ 

ʚʟʨʦʩʣʦʡ ʯʘʩʪʠ ʧʦʧʫʣʷʮʠʠ, ʠʟʤʝʥʷʝʪʩʷ ʦʪ 0,0 ʜʦ 1,0. ʇʦ ʠʥʜʝʢʩʫ ʟʘʤʝʱʝʥʠʷ 

(ɾʫʢʦʚʘ, ʇʦʣʷʥʩʢʘʷ, 2013) ʩʨʝʜʠ ʠʩʩʣʝʜʫʝʤʳʭ ʎʇ ʚʳʜʝʣʝʥr 2 ʪʠʧʘ: 

ʥʝʫʩʪʦʡʯʠʚʳʝ (Iʟ < 1) ʠ ʫʛʘʩʘʶʱʠʝ (Iʟ = 0). ɹʦʣʴʰʠʥʩʪʚʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʎʇ, 

ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʎʇ 3, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʘʢ ʥʝʫʩʪʦʡʯʠʚʳʝ. ʎʇ 3 ʷʚʣʷʝʪʩʷ 

ʫʛʘʩʘʶʱʝʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʠʩʣʝʥʥʦʩʪʴ ʦʩʦʙʝʡ Iris sibirica ʢʦʣʝʙʣʝʪʩʷ ʦʪ ʝʜʠʥʠʯʥʳʭ 

ʢʫʨʪʠʥ (ʎʇ 1, 3) ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ (ʎʇ 2, 4, 5). ʇʨʘʚʦʩʪʦʨʦʥʥʠʡ ʪʠʧ 

ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ ʷʚʣʷʝʪʩʷ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʚ ʠʟʫʯʝʥʥʳʭ ʎʇ. ʇʦ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ çʜʝʣʴʪʘïʦʤʝʛʘè ʘʥʘʣʠʟʠʨʫʝʤʳʝ ʎʇ ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʨʝʣʳʤ 

ʪʠʧʦʤ, ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʠʥʜʝʢʩʘ ʟʘʤʝʱʝʥʠʷ ï ʥʝʫʩʪʦʡʯʠʚʳʤ ʪʠʧʦʤ 

(ʠʩʢʣʶʯʝʥʠʝ ʎʇ 3). 
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ɽʨʤʘʢʦʚʘ ʄ. ɺ. 

ɹʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ ʋʨʆ ʈɸʅ 

ɽʢʘʪʝʨʠʥʙʫʨʛ, ʈʦʩʩʠʷ 

 

ʆʉʆɹɽʅʅʆʉʊʀ ʌʆʈʄʀʈʆɺɸʅʀʗ ʉʊʈʋʂʊʋʈʓ ɽʉʊɽʉʊɺɽʅʅʓʍ ʀ 

ʀʉʂʋʉʉʊɺɽʅʅʓʍ ʄʆʃʆɼʅʗʂʆɺ ʉʆʉʅʓ ʉʈɽɼʅɽɻʆ ʋʈɸʃɸ 

 

ʈʘʩʩʤʦʪʨʝʥʳ ʥʝʢʦʪʦʨʳʝ ʘʩʧʝʢʪʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʳʩʦʪʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʤʦʣʦʜʳʭ ʥʘʩʘʞʜʝʥʠʡ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʝʩʪʝʩʪʚʝʥʥʦʛʦ, ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ 

ʥʘʩʘʞʜʝʥʠʡ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʟʘʥʠʤʘʝʪ ʙʦʣʝʝ 

ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ, ʯʝʤ ʫ ʥʘʩʘʞʜʝʥʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ, ʚʳʩʦʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʥʘʩʘʞʜʝʥʠʡ. 
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FEATURES JOF TRHE FORMATION OF THE STRUCTURE OF  

NATURAL AND ARTIFICIAL YOUNG PINE TREES IN THE MIDDLE 

URALS 

 

Some aspects of the formation of the altitudinal structure of young Scots pine 

plantations of natural, artificial and combined origin are considered. It has been shown 

that the formation of the structure of plantings of natural and artificial origin takes a 

longer period than that of plantings of artificial origin. 

Key words: scots pine, height structure of plantings. 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʣʝʩʦʚʝʜʝʥʠʷ ʠ ʣʝʩʦʚʦʜʩʪʚʘ ʚ ʈʦʩʩʠʠ, ʚʦ ʤʥʦʛʦʤ, 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʟʫʯʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʤʦʣʦʜʳʭ 

ʣʝʩʥʳʭ ʜʨʝʚʦʩʪʦʝʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ, ʧʣʦʱʘʜʠ ʢʦʪʦʨʳʭ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʥʦʛʦʢʨʘʪʥʦ ʚʦʟʨʦʩʣʠ. ʇʦ ʙʦʣʴʰʦʤʫ ʩʯʝʪʫ, ʩʝʡʯʘʩ ʧʨʦʠʩʭʦʜʠʪ 

ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʝʩʦʚ ʙʫʜʫʱʝʛʦ, ʢʦʪʦʨʳʡ ʚʦʟʤʦʞʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠ ʚ 

ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʚʥʦʩʠʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʢʦʨʨʝʢʪʠʨʦʚʢʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʫʣʫʯʰʠʪʴ 

ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʠʭ ʩʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʫ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ ʚʦʧʨʦʩʦʚ ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʝʥʠʝ ʩʪʨʫʢʪʫʨʳ 

ʤʦʣʦʜʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʦʩʥʳ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʠʭ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʧʦʩʦʙʦʤ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʧʨʠʝʤʘʤʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʘʩʘʞʜʝʥʠʡ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʣʝʩʘ, ʷʚʣʷʶʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʡ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʩʧʦʩʦʙʳ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ʂʘʢ ʧʦʢʘʟʘʣʠ ʥʘʰʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ (ɽʨʤʘʢʦʚʘ, 2023), ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ, 

ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʣʝʩʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʤʳ ʧʦʩʪʘʨʘʣʠʩʴ ʨʘʩʩʤʦʪʨʝʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʘʩʧʝʢʪʳ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, 

ʚʳʩʦʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʤʦʣʦʜʳʭ ʥʘʩʘʞʜʝʥʠʡ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʦʡ ʜʨʝʚʝʩʥʦʡ 

ʧʦʨʦʜʳ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ. ɺʳʙʦʨ ʚʳʩʦʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʙʳʣ ʦʙʫʩʣʦʚʣʝʥ ʪʝʤ, 

ʯʪʦ ʠʤʝʥʥʦ ʧʦ ʵʪʦʤʫ ʧʘʨʘʤʝʪʨʫ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʨʦʠʩʭʦʜʠʪ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʠ 

ʩʪʘʙʠʣʠʟʘʮʠʷ ʩʪʨʫʢʪʫʨʳ ʤʦʣʦʜʳʭ ʥʘʩʘʞʜʝʥʠʡ ʩʦʩʥʳ (ʄʘʩʣʘʢʦʚ, 1984). 

ɽʩʪʝʩʪʚʝʥʥʦʝ ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʩʦʩʥʳ ʥʘ ʫʯʘʩʪʢʘʭ ʧʦʛʠʙʰʠʭ ʠʣʠ ʚʳʨʫʙʣʝʥʥʳʭ 

ʣʝʩʦʚ, ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ ʧʦʧʫʣʷʮʠʦʥʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʥʘʩʘʞʜʝʥʠʡ. ɼʣʷ 

ʫʩʧʝʰʥʦʩʪʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ ʜʦʩʪʘʪʦʯʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʦʙʩʝʤʝʥʠʪʝʣʝʡ, ʯʪʦ ʥʘʙʣʶʜʘʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʚ ʷʛʦʜʥʠʢʦʚʳʭ ʪʠʧʘʭ 

ʣʝʩʘ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʦʚʝʜʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʚʦʟʦʙʥʦʚʣʝʥʠʝ ï ʤʠʥʝʨʘʣʠʟʘʮʠʷ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʠ ʪ. ʜ. (Alecksandrowicz-TrziŒska et al., 2018) ʆʩʦʙʝʥʥʦʩʪʴʶ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʵʪʦʪ ʧʨʦʮʝʩʩ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝ 

ʝʜʠʥʦʚʨʝʤʝʥʥʦ, ʘ ʧʨʦʜʦʣʞʘʝʪʩʷ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ. ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, 

ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʩʦʩʥʳ ʥʘ ʛʘʨʷʭ ʠ ʚʳʨʫʙʢʘʭ ʧʨʦʜʦʣʞʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚ ʪʝʯʝʥʠʝ 
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6-7-ʠ ʣʝʪ ʧʦʩʣʝ ʫʥʠʯʪʦʞʝʥʠʷ ʧʨʝʜʳʜʫʱʝʛʦ ʜʨʝʚʦʩʪʦʷ (ʨʠʩ. 1). ɺ ʢʘʯʝʩʪʚʝ 

ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʝʥ ʦʜʠʥ ʠʟ ʫʯʘʩʪʢʦʚ ʚ ʪʠʧʝ ʣʝʩʘ ʩʦʩʥʷʢ ʷʛʦʜʥʠʢʦʚʳʡ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʤʦʣʦʜʥʷʢʦʚ ʩʦʩʥʳ 

ʦʢʘʟʳʚʘʶʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʢʣʘʩʩʘʤ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʳʩʦʪʳ. ɺ ʧʨʠʤʝʨʝ, ʧʨʠʚʝʜʝʥʥʦʤ ʥʘ ʨʠʩʫʥʢʝ 2 ʚʠʜʥʦ, 

ʯʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʨʝʚʴʝʚ ʧʦ ʢʣʘʩʩʘʤ ʚʳʩʦʪr  ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʤʦʣʦʜʥʷʢʝ 

ʩʦʩʥʳ ʥʝ ʥʦʩʠʪ ʦʧʨʝʜʝʣʝʥʥʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, 

ʧʨʦʮʝʩʩʳ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʜʝʨʝʚʴʝʚ ʧʦ ʚʳʩʦʪʝ ʩʪʚʦʣʘ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ 

ʤʦʣʦʜʥʷʢʝ ʥʘʭʦʜʷʪʩʷ ʝʱʝ ʚ ʘʢʪʠʚʥʦʡ ʩʪʘʜʠʠ, ʠ ʧʦʢʘ ʦʧʨʝʜʝʣʝʥʥʘʷ ʩʪʘʙʠʣʠʟʘʮʠʷ 

ʩʪʨʫʢʪʫʨʳ ʝʱʝ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. 

 

 
ʈʠʩ. 1. ʇʨʠʤʝʨ ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦʜʨʦʩʪʘ ʩʦʩʥʳ: t ï ʛʦʜ ʧʨʝʢʨʘʱʝʥʠʷ 

ʨʫʙʢʠ, ʧʦʞʘʨʘ ʠ ʪ.ʜ.; t +1 ï ʜʝʨʝʚʴʷ ʧʦʜʨʦʩʪʘ, ʠʟ ʚʩʭʦʜʦʚ, ʧʦʷʚʠʚʰʠʭʩʷ ʯʝʨʝʟ 1 

ʛʦʜ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ʨʫʙʢʠ ʠ ʪ. ʜ.) 

 

 
ʈʠʩ. 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʨʝʚʴʝʚ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʤʦʣʦʜʥʷʢʝ ʩʦʩʥʳ ʧʦ ʢʣʘʩʩʘʤ 

ʨʦʩʪʘ 
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ʀʩʢʫʩʩʪʚʝʥʥʦʝ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʦʩʥʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʧʦʩʘʜʢʠ 

ʩʝʷʥʮʝʚ, ʨʝʞʝ ʩʘʞʝʥʮʝʚ ʚ ʫʩʣʦʚʠʷʭ, ʛʜʝ ʝʝ ʝʩʪʝʩʪʚʝʥʥʦʝ ʚʦʟʦʙʥʦʚʣʝʥʠʝ 

ʥʝʚʦʟʤʦʞʥʦ, ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʦʙʩʝʤʝʥʠʪʝʣʝʡ ʠʣʠ ʟʘʪʨʫʜʥʝʥʦ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʚ 

ʨʘʟʥʦʪʨʘʚʥʦʤ ʪʠʧʝ ʣʝʩʘ. 

ʇʨʠ ʜʘʥʥʦʤ ʩʧʦʩʦʙʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʥʘʩʘʞʜʝʥʠʝ ʷʚʣʷʝʪʩʷ ʘʙʩʦʣʶʪʥʦ 

ʦʜʥʦʚʦʟʨʘʩʪʥʳʤ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʦʪʣʠʯʠʝ, ʦʪ ʝʩʪʝʩʪʚʝʥʥʦʛʦ, ʧʨʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʠ, ʦʪʩʫʪʩʪʚʫʝʪ ʬʘʢʪʦʨ ʚʦʟʨʘʩʪʥʦʛʦ ʨʘʟʣʠʯʠʷ 

ʜʝʨʝʚʴʝʚ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ, ʙʣʠʟʢʦʤʫ ʢ ʥʦʨʤʘʣʴʥʦʤʫ, 

ʨʘʩʧʨʝʜʝʣʝʥʠʶ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʦ ʚʳʩʦʪʝ ʩʪʚʦʣʘ (ʨʠʩ. 3). ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦ ʩʪʘʙʠʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʜʝʨʝʚʴʝʚ ʚ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʤʦʣʦʜʥʷʢʘʭ ʩʦʩʥʳ ʧʦ ʚʳʩʦʪʝ ʩʪʚʦʣʘ. 

 

 
ʈʠʩ. 3. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʨʝʚʴʝʚ ʚ 10-ʣʝʪʥʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʤʦʣʦʜʥʷʢʝ ʩʦʩʥʳ 

ʧʦ ʢʣʘʩʩʘʤ ʨʦʩʪʘ 

 

ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʣʝʩʥʳʝ ʢʫʣʴʪʫʨʳ ʩʦʟʜʘʶʪʩʷ ʚ ʫʩʣʦʚʠʷʭ, ʛʜʝ ʠʤʝʶʪʩʷ 

ʜʝʨʝʚʴʷ-ʦʙʩʝʤʝʥʠʪʝʣʠ ʭʚʦʡʥʳʭ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ, ʪʦ ʥʘ ʵʪʠʭ ʫʯʘʩʪʢʘʭ, ʚ 

ʦʩʥʦʚʥʦʤ ʚ ʤʝʞʜʫʨʷʜʴʷʭ, ʥʘʙʣʶʜʘʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʦʝ ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʨʘʟʣʠʯʥʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʧʦʩʦʙ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ, ʢʘʢ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ. 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʩʧʦʩʦʙ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʦʩʥʳ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʡ 

ʧʦʩʘʜʢʫ ʢʫʣʴʪʫʨ, ʧʨʠ ʩʦʧʫʪʩʪʚʫʶʱʝʤ ʝʩʪʝʩʪʚʝʥʥʦʤ ʚʦʟʦʙʥʦʚʣʝʥʠʠ, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʦʣʦʜʦʛʦ ʥʘʩʘʞʜʝʥʠʷ, ʠʤʝʶʱʝʛʦ ʩʣʦʞʥʫʶ 

ʢʦʤʧʣʝʢʩʥʫʶ ʩʪʨʫʢʪʫʨʫ. ʆʜʥʘ ʯʘʩʪʴ ʥʘʩʘʞʜʝʥʠʷ ʬʦʨʤʠʨʫʝʪʩʷ ʢʘʢ ʜʨʝʚʦʩʪʦʡ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʘ ʜʨʫʛʘʷ ʯʘʩʪʴ ï ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʦʛʦ. ɺʩʣʝʜʩʪʚʠʝ 

ʵʪʦʛʦ, ʩʪʘʙʠʣʠʟʘʮʠʷ ʩʦʚʤʝʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦʜʦʙʥʦʛʦ ʥʘʩʘʞʜʝʥʠʷ ʩʦʩʥ rʙʫʜʝʪ 

ʟʘʥʠʤʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ, ʯʝʤ ʫ ʥʘʩʘʞʜʝʥʠʡ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ɺ ʬʦʨʤʠʨʦʚʘʥʠʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʥʘʩʘʞʜʝʥʠʷ, ʢʨʦʤʝ ʪʦʛʦ, ʚʘʞʥʫʶ ʨʦʣʴ 

ʠʛʨʘʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʣʠʩʪʚʝʥʥʳʭ 
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ʜʨʝʚʝʩʥʳʭ ʚʠʜʦʚ. ʇʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʚʦʟʦʙʥʦʚʣʝʥʠʠ ʣʠʩʪʚʝʥʥʳʭ ʜʨʝʚʝʩʥʳʭ 

ʚʠʜʦʚ ʚʦʟʤʦʞʥʦ ʩʠʣʴʥʦʝ ʫʛʥʝʪʝʥʠʝ ʤʦʣʦʜʳʭ ʜʝʨʝʚʴʝʚ ʩʦʩʥʳ, ʯʪʦ ʪʨʝʙʫʝʪ 

ʧʨʦʚʝʜʝʥʠʝ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʇʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ 

ʚʦʟʦʙʥʦʚʣʝʥʠʠ ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ ʚ ʢʦʣʠʯʝʩʪʚʝ 0,5-1,0 ʪr ʩ. ʵʢʟ. ʥʘ 1 ʛʘ 

ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʪʨʝʙʫʝʪʩʷ. 
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ʈɽʇʈʆɼʋʂʊʀɺʅʓɽ ʇɸʈɸʄɽʊʈʓ ʇʆʇʋʃʗʎʀʀ ʉɽʈʆʁ ʂʈʓʉʓ 

RATTUS NORVEGICUS (BERKENHOUT, 1769) ɺ ʋʉʃʆɺʀʗʍ 

ʉɽɺɽʈʅʆɻʆ ɻʆʈʆɼɸ 

 

ʀʟʫʯʘʣʠ ʨʘʟʤʥʦʞʝʥʠʝ ʩʝʨʦʡ ʢʨʳʩʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛ. ʗʢʫʪʩʢʘ. ɺ ʣʝʪʥʠʡ 

ʧʝʨʠʦʜ ʩʨʝʜʠ ʦʩʦʙʝʡ ʩʪʘʨʰʝ 2-3 ʤʝʩʷʮʝʚ 76,7% ʩʘʤʮʦʚ ʠ 78,1% ʩʘʤʦʢ 

ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʚ ʨʘʟʤʥʦʞʝʥʠʠ; ʩʨʝʜʥʷʷ ʧʣʦʜʦʚʠʪʦʩʪʴ 9,3 ʵʤʙʨʠʦʥʘ. ɺ 

ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʝʧʨʦʜʫʢʮʠʠ ʩʥʠʞʘʝʪʩʷ.  
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NORWAY RAT RATTUS NORVEGICUS (BERKENHOUT, 1769) 

REPRODUCTIVE PARAMETERS IN NORTHERN CITY ENVIRONMENT  

 

The Norway rat reproduction on the territory of Yakutsk city was studied. In 

summer, 76,7% of males and 78,1% of females older than 2-3 months were sexually 

active; the average fertility was 9,3 embryos per female. The reproduction activity 

decreases in winter. 

Key words: norway rat, Yakutsk, north, sex and age structure, reproduction. 

 

ʉʝʨʘʷ ʢʨʳʩʘ Rattus norvegicus (Berkenhout, 1769) ï ʦʜʠʥ ʠʟ ʚʠʜʦʚ ʩ 

ʧʦʨʘʟʠʪʝʣʴʥʦ ʚʳʩʦʢʠʤ ʘʜʘʧʪʠʚʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʧʨʠʯʝʤ ʦʛʨʦʤʥʫʶ ʨʦʣʴ ʚ 

ʨʘʩʩʝʣʝʥʠʠ ʚʠʜʘ ʩʳʛʨʘʣʘ ʩʢʣʦʥʥʦʩʪʴ ʢ ʩʠʥʘʥʪʨʦʧʠʠ (ʉʝʨʘʷ ʢʨʳʩʘé, 1990). 

ʆʜʠʥ ʠʟ ʬʘʢʪʦʨʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʫʩʧʝʰʥʦʤʫ ʦʩʚʦʝʥʠʶ ʥʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ, ï 

ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʚʳʩʦʢʠʤ ʪʝʤʧʘʤ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ: ʩʝʨʘʷ ʢʨʳʩʘ ʦʪʥʦʩʠʪʩʷ ʢ 

ʧʦʣʠʵʩʪʨʘʣʴʥʳʤ ʚʠʜʘʤ ʩ ʤʥʦʛʦʧʣʦʜʥʦʡ ʙʝʨʝʤʝʥʥʦʩʪʴʶ ʠ ʚʳʩʦʢʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ (Martinet et al., 1984). ɺ. ɸ. ʈʳʣʴʥʠʢʦʚ (2007), ʦʧʠʩʳʚʘʷ 

ʧʣʦʜʦʚʠʪʦʩʪʴ ʩʝʨʦʡ ʢʨʳʩʳ ʥʘ ʂʫʙʘʥʠ, ʦʪʤʝʯʘʝʪ, ʯʪʦ ʦʜʥʘ ʩʘʤʢʘ ʚ ʫʩʣʦʚʠʷʭ 

ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚʳʥʘʰʠʚʘʝʪ 2-3 ʧʦʤʝʪʘ ʚ ʛʦʜ, ʘ ʩʘʤʢʠ ʩʪʘʨʰʝ 2-

ʭ ʣʝʪ ï ʜʦ 4 ʚʳʚʦʜʢʦʚ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 29,8 ʵʤʙʨʠʦʥʘ ʟʘ ʩʝʟʦʥ.  

ʗʢʫʪʠʷ ʟʘʩʝʣʝʥʘ ʩʝʨʦʡ ʢʨʳʩʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ: ʥʘ ʶʛʦ-ʟʘʧʘʜʝ 

ʈʝʩʧʫʙʣʠʢʠ ʦʥʘ ʧʦʷʚʠʣʘʩʴ ʚ ʥʘʯʘʣʝ ʍʍ ʚʝʢʘ (ʄʣʝʢʦʧʠʪʘʶʱʠʝ ʗʢʫʪʠʠ, 1971), ʘ 

ʚ ʎʝʥʪʨʘʣʴʥʦʡ ʗʢʫʪʠʠ ï ʚ 70-ʝ ʛʛ. XX ʚʝʢʘ. ʈʝʛʠʦʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʝʟʢʦ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ ʢʣʠʤʘʪʦʤ, ʩ ʘʤʧʣʠʪʫʜʦʡ ʪʝʤʧʝʨʘʪʫʨ ʙʦʣʝʝ 100 Áʉ (ɻʝʦʛʨʘʬʠʷ 

ʉʠʙʠʨʠé, 2016), ʠ ʥʠʟʢʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʦʩʚʦʝʥʥʦʩʪʴʶ: ʥʘ 3,1 ʤʣʥ. ʢʤ2 

ʧʨʠʭʦʜʠʪʩʷ ʤʝʥʝʝ 1 ʤʣʥ.ʯʝʣ., ʩʘʤʳʡ ʢʨʫʧʥʳʡ ʥʘʩʝʣʝʥʥʳʡ ʧʫʥʢʪ ï ʛ. ʗʢʫʪʩʢ, 

ʦʢʦʣʦ 361 ʪʳʩ. ʯʝʣʦʚʝʢ (ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ, 2019).  

ɿʘʩʝʣʝʥʠʝ ʛ. ʗʢʫʪʩʢʘ ʩʝʨʦʡ ʢʨʳʩʦʡ ʩʚʷʟʘʥʦ ʩ ʨʘʟʚʠʪʠʝʤ ʧʪʠʮʝʬʘʙʨʠʢʠ ʠ 

ʟʘʚʦʟʘʤʠ ʢʦʤʙʠʢʦʨʤʦʚ ʙʦʣʴʰʠʤʠ ʧʘʨʪʠʷʤʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʨʝʯʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ 

(ʈʦʤʘʥʦʚʘ, 1989). ɺ 1970-ʝ ʛʦʜʳ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʚʩʧʳʰʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʚʠʜʘ 

(ʇʣʝʩʥʠʚʮʝʚ, 1981; ʈʦʤʘʥʦʚʘ ʠ ʜʨ., 1986), ʢʦʪʦʨʘʷ ʚ ʧʝʨʠʦʜ ʧʝʨʝʩʪʨʦʡʢʠ 

ʩʤʝʥʠʣʘʩʴ ʜʝʧʨʝʩʩʠʝʡ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʧʦʩʪʘʚʦʢ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʦʨʤʦʚ. ɼʦ ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʚ 

ʫʩʣʦʚʠʷʭ ʗʢʫʪʠʠ ʩʝʨʘʷ ʢʨʳʩʘ ʬʘʢʪʠʯʝʩʢʠ ʥʝ ʚʳʩʝʣʷʝʪʩʷ ʚ ʧʨʠʨʦʜʥʳʝ ʙʠʦʪʦʧʳ, 

ʠ ʚʥʝ ʧʦʤʝʱʝʥʠʡ ʚʩʪʨʝʯʘʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʧʝʨʠʦʜ ʨʘʩʩʝʣʝʥʠʷ, ʯʪʦ 

ʩʚʷʟʘʥʦ ʩ ʩʫʨʦʚʳʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʥʦ ʚ ʥʘʯʘʣʝ XXI  ʚʝʢʘ 

ʧʦʷʚʠʣʠʩʴ ʫʩʪʥʳʝ ʩʦʦʙʱʝʥʠʷ ʦ ʧʦʚʳʰʝʥʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʚʠʜʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛ. 

ʗʢʫʪʩʢʘ. ʇʨʠ ʵʪʦʤ ʚʠʜ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʣʘʙʦ ʠʟʫʯʝʥʥʳʭ ʜʣʷ ʗʢʫʪʠʠ: ʜʦ ʩʠʭ 

ʧʦʨ ʥʝʪ ʪʦʯʥʳʭ ʜʘʥʥʳʭ, ʥʘʩʢʦʣʴʢʦ ʫʩʪʦʡʯʠʚʦʡ ʷʚʣʷʝʪʩʷ ʵʪʘ ʧʦʧʫʣʷʮʠʷ, ʥʝ 

ʠʟʫʯʝʥʳ ʧʨʦʮʝʩʩʳ ʘʜʘʧʪʘʮʠʠ ʠ ʚʳʞʠʚʘʝʤʦʩʪʠ ʢʨʳʩʳ ʚ ʫʩʣʦʚʠʷʭ ʩʝʚʝʨʥʦʛʦ 

ʛʦʨʦʜʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʣʝʪʦʤ 2023 ʛ. ʥʘʤʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʦʙʩʣʝʜʦʚʘʥʠʝ ʞʠʣʳʭ 

ʢʚʘʨʪʘʣʦʚ ʜʣʷ ʦʮʝʥʢʠ ʧʦʣʦʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʪʝʤʧʦʚ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʝʨʦʡ ʢʨʳʩʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛ. ʗʢʫʪʩʢʘ. 
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ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʣʝʪʥʝ-ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ 2023 ʛ. (ʠʶʣʴ ï ʦʢʪʷʙʨʴ) ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʞʠʣʳʭ 

ʢʚʘʨʪʘʣʦʚ ʛʦʨʦʜʘ ʜʘʚʠʣʢʘʤʠ ɻʝʨʦ ʦʪʣʦʚʣʝʥʦ 74 ʦʩʦʙʠ ʩʝʨʦʡ ʢʨʳʩʳ, ʯʪʦ 

ʩʦʩʪʘʚʠʣʦ ʚ ʩʨʝʜʥʝʤ 4,8 ʵʢʟ./100 ʣʦʚʫʰʢʦ-ʩʫʪʦʢ. ʆʧʨʝʜʝʣʝʥʠʝ ʚʦʟʨʘʩʪʘ 

ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ʩʪʝʧʝʥʠ ʩʪʝʨʪʦʩʪʠ ʢʦʨʝʥʥʳʭ ʟʫʙʦʚ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʦʡ ʫ 

ʩʝʨʦʡ ʢʨʳʩʳ ʚʳʜʝʣʷʝʪʩʷ 7 ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ (ʂʘʨʥʦʫʭʦʚʘ, 1971).  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʇʦʣʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʧʫʣʷʮʠʠ ï ʦʜʠʥ ʠʟ ʚʘʞʥʳʭ ʠ ʚʝʩʴʤʘ ʜʠʥʘʤʠʯʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʤʝʥʷʶʱʠʡʩʷ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʠ ʚ ʧʨʝʜʝʣʘʭ ʨʘʟʥʳʭ ʛʝʥʝʨʘʮʠʡ ʚʠʜʘ, 

ʠʤʝʷ ʧʨʷʤʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʪʝʤʧʘʤ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʧʫʣʷʮʠʠ (ɹʦʣʴʰʘʢʦʚ, 

ʂʫʙʘʥʮʝʚ, 1984). ʇʦ ʜʘʥʥʳʤ ʣʝʪʥʝʛʦ ʦʪʣʦʚʘ 2023 ʛ., ʫ ʩʝʨʦʡ ʢʨʳʩʳ ʗʢʫʪʩʢʘ 

ʩʦʦʪʥʦʰʝʥʠʝ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʩʦʩʪʘʚʠʣʦ 1:1, ʧʨʠ ʵʪʦʤ ʚʦ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ 

ʛʨʫʧʧʘʭ, ʢʨʦʤʝ ʩʘʤʦʡ ʩʪʘʨʰʝʡ, ʩʦʙʣʶʜʘʣʦʩʴ ʩʦʦʪʥʦʰʝʥʠʝ, ʙʣʠʟʢʦʝ ʢ 

ʧʘʨʠʪʝʪʥʦʤʫ, ʘ ʛʨʫʧʧʘ ʩʪʘʨʰʝ 1 ʛʦʜʘ ʚ ʥʘʰʠʭ ʩʙʦʨʘʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʦʣʴʢʦ 

ʩʘʤʮʘʤʠ (n = 3). 

ʇʦʧʫʣʷʮʠʷ ʩʝʨʦʡ ʢʨʳʩʳ ʛ. ʗʢʫʪʩʢʘ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʷʪʴʶ ʚʦʟʨʘʩʪʥʳʤʠ 

ʛʨʫʧʧʘʤʠ, ʦʪ ʥʝʜʘʚʥʦ ʧʝʨʝʰʝʜʰʠʭ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʦʙʨʘʟʫ ʞʠʟʥʠ (ʦʢʦʣʦ 1 

ʤʝʩ.) ʜʦ ʦʩʦʙʝʡ ʩʪʘʨʰʝ 1 ʛʦʜʘ (ʨʠʩ. 1).  

 

 
ʘ ʙ 

ʈʠʩ. 1. ɺʦʟʨʘʩʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʧʫʣʷʮʠʠ ʩʝʨʦʡ ʢʨʳʩʳ ʛ. ʗʢʫʪʩʢʘ ʚ ʣʝʪʥʠʡ (ʘ) ʠ 

ʟʠʤʥʠʡ (ʙ) ʧʝʨʠʦʜʳ 

 

ʆʩʥʦʚʫ ʥʘʩʝʣʝʥʠʷ ʚ 2023 ʛ. ʩʦʩʪʘʚʠʣʠ ʦʩʦʙʠ, ʨʦʞʜʝʥʥʳʝ ʚ ʢʦʥʮʝ ʣʝʪʘ ï 

ʦʩʝʥʴʶ ʧʨʝʜʳʜʫʱʝʛʦ ʛʦʜʘ. ʅʝʚʳʩʦʢʘ ʜʦʣʷ ʢʨʳʩ, ʨʦʞʜʝʥʥʳʭ ʚ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ 

ï ʦʢʦʣʦ 11% ʧʦʧʫʣʷʮʠʠ, ʵʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʩʥʠʞʝʥʠʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʝʧʨʦʜʫʢʮʠʠ ʟʠʤʦʡ. ʆʩʦʙʠ, ʨʦʞʜʝʥʥʳʝ ʚʝʩʥʦʡ ʠ ʚ ʥʘʯʘʣʝ ʣʝʪʘ 

ʧʨʝʜʳʜʫʱʝʛʦ ʛʦʜʘ, ʩʦʩʪʘʚʠʣʠ ʚʩʝʛʦ 4% ʧʦʧʫʣʷʮʠʠ, ʘ ʞʠʚʦʪʥʳʭ ʩʪʘʨʰʝ 2 ʣʝʪ ʚ 

ʧʝʨʠʦʜ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ, ʯʪʦ ʢʦʩʚʝʥʥʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʡ ʩʤʝʨʪʥʦʩʪʠ ʚ ʭʦʜʝ ʟʠʤʦʚʢʠ. 
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ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʫʢʘʞʝʤ, ʯʪʦ ʟʠʤʦʡ 1980-1981 ʛʛ. ʚ ʩʦʩʪʘʚʝ ʧʦʧʫʣʷʮʠʠ ʙʳʣʦ 

ʚʳʜʝʣʝʥʦ ʩʝʤʴ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ, ʚ ʪ.ʯ. ʦʪʤʝʯʝʥʳ ʦʩʦʙʠ ʩʪʘʨʰʝ 2 ʣʝʪ (8,4%; 

ʈʝʚʠʥ, ʐʘʜʨʠʥʘ, 1986). ʈʘʟʣʠʯʠʷ ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʞʠʟʥʠ ʩʝʨʦʡ ʢʨʳʩʳ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʦʪʣʦʚʘ ʤʦʛʫʪ ʦʙʲʷʩʥʷʪʴʩʷ ʨʘʟʥʠʮʝʡ ʚ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʢʦʨʤʦʚʳʤʠ ʠ ʟʘʱʠʪʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. ɺ 1980-ʭ ʛʛ. ʦʪʣʦʚ 

ʧʨʦʚʦʜʠʣʠ ʥʘ ʩʢʣʘʜʝ ʢʦʤʙʠʢʦʨʤʦʚ ʗʢʫʪʩʢʦʡ ʧʪʠʮʝʬʘʙʨʠʢʠ, ʛʜʝ ʙʦʣʴʰʦʝ ʠ 

ʩʪʘʙʠʣʴʥʦʝ ʧʦʩʝʣʝʥʠʝ ʢʨʳʩʳ ʦʙʨʘʟʦʚʘʣʦʩʴ ʟʘ ʩʯʝʪ ʚʳʩʦʢʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ 

ʢʦʨʤʘʤʠ; ʧʨʠ ʵʪʦʤ ʚ ʞʠʣʦʡ ʟʦʥʝ ʛʦʨʦʜʘ ʯʠʩʣʝʥʥʦʩʪʴ ʚʠʜʘ ʚ ʪʦʪ ʧʝʨʠʦʜ ʙʳʣʘ 

ʧʦʯʪʠ ʥʫʣʝʚʘʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʪʠʮʝʬʘʙʨʠʢʠ ʯʠʩʣʝʥʥʦʩʪʴ 

ʢʨʳʩʳ ʥʝʚʝʣʠʢʘ, ʪʦʛʜʘ ʢʘʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʞʠʣʳʭ ʢʚʘʨʪʘʣʦʚ (ʛʜʝ ʤʳ ʧʨʦʚʦʜʠʣʠ 

ʦʪʣʦʚ) ï ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʟʨʦʩʣʘ; ʝʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʢʦʨʤʘʤʠ ʠ 

ʟʘʱʠʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʟʜʝʩʴ ʛʦʨʘʟʜʦ ʭʫʞʝ, ʯʝʤ ʚ ʩʢʣʘʜʩʢʠʭ ʧʦʤʝʱʝʥʠʷʭ, ʯʪʦ 

ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʚʳʞʠʚʘʝʤʦʩʪʴ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ. 

ɺ ʣʝʪʥʠʡ ʧʝʨʠʦʜ 2023 ʛ. ʩʘʤʢʠ ʠ ʩʘʤʮʳ ʩʝʨʦʡ ʢʨʳʩʳ ʥʘʯʘʣʠ ʚʩʪʫʧʘʪʴ ʚ 

ʨʘʟʤʥʦʞʝʥʠʝ ʚ ʚʦʟʨʘʩʪʝ 2-3 ʤʝʩʷʮʘ, ʥʦ ʨʝʘʣʴʥʳʡ ʚʢʣʘʜ ʚ ʨʝʧʨʦʜʫʢʮʠʶ ʚʥʦʩʷʪ 

ʦʩʦʙʠ ʩʪʘʨʰʝ 6-7 ʤʝʩʷʮʝʚ (IV ʚʦʟʨʘʩʪʥʘʷ ʛʨʫʧʧʘ), ʧʨʠʯʝʤ ʜʘʞʝ ʚ ʵʪʦʤ ʚʦʟʨʘʩʪʝ 

ʚʦʟʤʦʞʥʳ ʩʣʫʯʘʠ ʧʨʦʭʦʣʦʩʪʘʥʠʷ (ʪʘʙʣʠʮʘ). ɺ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʩʘʤʢʠ ʩʪʘʥʦʚʷʪʩʷ 

ʩʝʢʩʫʘʣʴʥʦ ʘʢʪʠʚʥʳʤʠ ʧʨʠʤʝʨʥʦ ʚ ʪʦʤ ʞʝ ʚʦʟʨʘʩʪʝ, ʘ ʩʘʤʮʳ ï ʥʝʤʥʦʛʦ ʧʦʟʞʝ, 

ʧʦ ʜʦʩʪʠʞʝʥʠʠ 4-ʭ ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʧʨʠʯʝʤ ʪʘʢʞʝ ʦʪʤʝʯʝʥ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ 

ʧʨʦʭʦʣʦʩʪʘʥʠʷ (ʈʝʚʠʥ, ʐʘʜʨʠʥʘ, 1986). ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʥʘʜʦ ʫʢʘʟʘʪʴ, ʯʪʦ 

ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʥʘʩʪʫʧʣʝʥʠʷ ʧʦʣʦʚʦʟʨʝʣʦʩʪʠ ʧʘʩʶʢʦʚ ʥʘ ʂʫʙʘʥʠ ʧʨʠʤʝʨʥʦ 

ʪʘʢʦʡ ʞʝ ï 77-80 ʜʥʝʡ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ II  ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ (ʉʝʨʘʷ ʢʨʳʩʘé, 

1990).  

 

ʊʘʙʣʠʮʘ 

ʋʯʘʩʪʠʝ ʚ ʨʘʟʤʥʦʞʝʥʠʠ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʩʝʨʦʡ ʢʨʳʩʳ 

ʇʦʣ 

ʋʯʘʩʪʠʝ ʚ ʨʘʟʤʥʦʞʝʥʠʠ, % 

I II  III  IV  V 

n = 12 n = 4 n = 8 n = 47 n = 3 

ʉʘʤʮ r(n = 37) 0 50,0 50,0 72,73 100 

ʉʘʤʢʠ (n = 37) 0 100 50,0 80,77 - 

 

ɺ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʩʨʝʜʠ ʞʠʚʦʪʥʳʭ ʩʪʘʨʰʝ 2-3 ʤʝʩʷʮʝʚ 76,7% ʩʘʤʮʦʚ ʠ 78,1% 

ʩʘʤʦʢ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʚ ʨʘʟʤʥʦʞʝʥʠʠ, ʧʨʠʯʝʤ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʡ 

ʩʝʢʩʫʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʦʩʦʙʠ ʩʪʘʨʰʝ 6-7 ʤʝʩ. (IV 

ʚʦʟʨʘʩʪʥʘʷ ʛʨʫʧʧʘ). ɺ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʛʨʫʧʧʝ 27% ʩʘʤʦʢ ʠʤʝʣʠ ʧʨʠʟʥʘʢʠ ʜʚʫʭ 

ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʙʝʨʝʤʝʥʥʦʩʪʝʡ, ʠ ʜʚʝ ʠʟ ʨʘʥʝʝ ʨʦʞʘʚʰʠʭ ʚ ʤʦʤʝʥʪ ʦʪʣʦʚʘ 

ʚʳʥʘʰʠʚʘʣʠ ʜʝʪʝʥʳʰʝʡ. ɹʝʨʝʤʝʥʥʳʝ ʩʘʤʢʠ ʧʦʧʘʜʘʣʠʩʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʦʪʣʦʚʘ. ʉʘʤʢʠ, ʨʦʞʜʝʥʥʳʝ ʚ ʢʦʥʮʝ ʪʝʢʫʱʝʛʦ ʣʝʪʘ, 

ʥʝ ʠʤʝʣʠ ʧʨʠʟʥʘʢʦʚ ʩʝʢʩʫʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʨʠʩ. 2).  

ʇʦʩʣʝʜʥʷʷ ʙʝʨʝʤʝʥʥʘʷ ʩʘʤʢʘ ʣʝʪʥʝ-ʦʩʝʥʥʝʛʦ ʩʝʟʦʥʘ ʙʳʣʘ ʦʪʣʦʚʣʝʥʘ 19 

ʩʝʥʪʷʙʨʷ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʚ ʗʢʫʪʩʢʝ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ 

ʥʦʯʥʦʝ ʚʨʝʤʷ ʦʧʫʩʢʘʝʪʩʷ ʥʠʞʝ 0 Áʉ. ʆʪʣʦʚ ʚ ʢʦʥʮʝ ʩʝʥʪʷʙʨʷ ʦʩʦʙʝʡ ʚ ʚʦʟʨʘʩʪʝ 

ʜʦ 1 ʤʝʩʷʮʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʦʥʠ ʙʳʣʠ ʨʦʞʜʝʥʳ ʚ ʘʚʛʫʩʪʝ, ʪ. ʝ. ʤʦʞʥʦ 
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ʧʨʝʜʧʦʣʦʞʠʪʴ ʦʢʦʥʯʘʥʠʝ ʘʢʪʠʚʥʦʡ ʨʝʧʨʦʜʫʢʮʠʠ ʚ ʢʦʥʮʝ ʘʚʛʫʩʪʘ. ɺ ʦʢʪʷʙʨʝ 

ʨʘʟʤʥʦʞʘʶʱʠʭʩʷ ʩʘʤʦʢ ʥʝ ʦʪʣʦʚʣʝʥʦ. 

 

 
ʈʠʩ. 2. ʈʝʧʨʦʜʫʢʪʠʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʘʤʦʢ ʩʝʨʦʡ ʢʨʳʩʳ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ 

 

ʉʨʝʜʥʷʷ ʧʣʦʜʦʚʠʪʦʩʪʴ ʧʦ ʵʤʙʨʠʦʥʘʤ ʠ ʧʦʩʣʝʧʣʦʜʥʳʤ ʧʷʪʥʘʤ ʩʦʩʪʘʚʠʣʘ 

9,33Ñ0,48 (n = 24); ʨʘʥʝʝ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʩʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʚʳʚʦʜʢʘ ʚʠʜʘ 

ʩʦʩʪʘʚʠʣʘ 9,8 ʵʤʙʨʠʦʥʘ (n = 38; ʈʝʚʠʥ, ʐʘʜʨʠʥʘ, 1986). ɼʣʷ ʩʝʨʦʡ ʢʨʳʩʳ 

ʭʘʨʘʢʪʝʨʥʘ ʪʝʥʜʝʥʮʠʷ ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʚʠʪʦʩʪʠ ʩ ʚʦʟʨʘʩʪʦʤ (ʉʝʨʘʷ ʢʨʳʩʘé, 

1990), ʚ ʥʘʰʠʭ ʤʘʪʝʨʠʘʣʘʭ ʦʥʘ ʪʘʢʞʝ ʦʪʤʝʯʝʥʘ, ʧʨʠʯʝʤ ʢʘʢ ʤʝʞʜʫ ʩʘʤʢʘʤʠ 

ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʪʘʢ ʠ ʤʝʞʜʫ ʚʝʣʠʯʠʥʦʡ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʚʳʚʦʜʢʦʚ, ʥʦ 

ʨʘʟʣʠʯʠʷ ʥʝ ʜʦʩʪʠʛʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʛʦ ʫʨʦʚʥʷ. 

ɸʩʠʤʤʝʪʨʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʤʙʨʠʦʥʦʚ ʧʦ ʨʦʛʘʤ ʤʘʪʢʠ ʦʪʨʘʞʘʝʪ ʦʙʱʝʝ 

ʥʝʙʣʘʛʦʧʦʣʫʯʠʝ ʦʨʛʘʥʠʟʤʘ ʩʘʤʢʠ, ʪ.ʢ. ʚ ʥʦʨʤʝ ʚʝʨʦʷʪʥʦʩʪʴ ʦʚʫʣʷʮʠʠ ʠ 

ʠʤʧʣʘʥʪʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ ʜʣʷ ʦʙʝʠʭ ʩʪʦʨʦʥ ʪʝʣʘ ʧʦ 50%. ʆʪʢʣʦʥʝʥʠʷ ʦʪ ʵʪʦʡ 

ʚʝʣʠʯʠʥʳ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʢʦʩʚʝʥʥʳʤ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʥʘʣʠʯʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʛʨʳʟʫʥʦʚ ʧʨʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʩʨʝʜʦʚʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ (ʊʘʩʢʘʝʚ, ʊʝʩʪʦʚ, 1999). ɼʣʷ ʨʘʩʯʝʪʘ ʘʩʠʤʤʝʪʨʠʠ ʤʳ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʫʩʣʦʚʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʨʘʚʥʳʡ ʨʘʟʥʠʮʝ ʚ ʢʦʣʠʯʝʩʪʚʝ ʵʤʙʨʠʦʥʦʚ 

ʤʝʞʜʫ ʨʦʛʘʤʠ ʤʘʪʢʠ, ʧʦʜʝʣʝʥʥʦʡ ʥʘ ʠʭ ʩʫʤʤʫ (ʐʘʜʨʠʥʘ, ɺʦʣʴʧʝʨʪ, 2004). ʋ 

ʘʙʦʨʠʛʝʥʥʳʭ ʚʠʜʦʚ ʛʨʳʟʫʥʦʚ ʗʢʫʪʠʠ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʫʩʣʦʚʠʷʭ ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ 0,17-0,20, ʪʦʛʜʘ ʢʘʢ ʚ ʟʦʥʝ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ (ʧʨʠʨʦʜʥʦʛʦ ʠʣʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ) ï 0,30-0,34 (ʐʘʜʨʠʥʘ, 

ɺʦʣʴʧʝʨʪ, 2004). 

ɺ ʥʘʰʠʭ ʩʙʦʨʘʭ ʧʦʢʘʟʘʪʝʣʴ ʘʩʠʤʤʝʪʨʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʤʙʨʠʦʥʦʚ ʫ ʩʝʨʦʡ 

ʢʨʳʩʳ ʩʦʩʪʘʚʠʣ 0,30Ñ0,05 (n = 20), ʯʪʦ ʢʦʩʚʝʥʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʩʪʠ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ. ɺ ʧʦʣʴʟʫ ʵʪʦʛʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʪʘʢʞʝ ʜʚʘ 

ʩʣʫʯʘʷ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ ʭʦʜʘ ʙʝʨʝʤʝʥʥʦʩʪʠ ï ʤʦʥʦʭʦʨʠʘʣʴʥʘʷ 

ʙʝʨʝʤʝʥʥʦʩʪʴ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʚʳʥʘʰʠʚʘʥʠʝʤ ʜʚʫʭ ʵʤʙʨʠʦʥʦʚ ʚ ʦʜʥʦʡ 

ʧʣʘʮʝʥʪʝ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 33,3% ʦʪʢʣʦʥʝʥʠʡ ʚ ʧʨʦʪʝʢʘʥʠʠ ʙʝʨʝʤʝʥʥʦʩʪʠ ʚ 

ʠʟʫʯʝʥʥʦʡ ʚʳʙʦʨʢʝ. ʂʨʦʤʝ ʪʦʛʦ, ʚʳʷʚʣʝʥ ʦʜʠʥ ʩʣʫʯʘʡ ʦʙʨʘʟʦʚʘʥʠʷ ʵʢʩʩʫʜʘʪʘ ʥʘ 

ʤʝʩʪʝ ʧʦʩʣʝʧʣʦʜʥʦʛʦ ʧʷʪʥʘ, ʯʪʦ ʜʘʝʪ 7,1% ʧʦʩʣʝʨʦʜʦʚʳʭ ʦʩʣʦʞʥʝʥʠʡ. 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʧʦʧʫʣʷʮʠʷ ʩʝʨʦʡ ʢʨʳʩʳ ʛ. ʗʢʫʪʩʢʘ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʷʪʴʶ 

ʚʦʟʨʘʩʪʥʳʤʠ ʛʨʫʧʧʘʤʠ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 1 ʤʝʩ. ʜʦ 2 ʣʝʪ. ʆʪʤʝʯʝʥʳ ʩʣʫʯʘʠ ʚʩʪʫʧʣʝʥʠʷ 
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ʚ ʨʘʟʤʥʦʞʝʥʠʝ ʚ ʚʦʟʨʘʩʪʝ 2-3 ʤʝʩʷʮʘ, ʥʦ ʚʦ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʩʝʛʦʣʝʪʢʦʚ 

ʝʩʪʴ ʩʣʫʯʘʠ ʧʨʦʭʦʣʦʩʪʘʥʠʷ. ʉʨʝʜʥʷʷ ʧʣʦʜʦʚʠʪʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 9,3, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʳʩʦʢʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʇʦʚʳʰʝʥʘ ʘʩʠʤʤʝʪʨʠʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʤʙʨʠʦʥʦʚ ʧʦ ʨʦʛʘʤ ʤʘʪʢʠ ʠ ʦʪʤʝʯʝʥʳ ʩʣʫʯʘʠ ʥʘʨʫʰʝʥʠʷ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʧʦʩʣʝʨʦʜʦʚʳʭ ʦʩʣʦʞʥʝʥʠʡ. ɺ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʨʝʧʨʦʜʫʢʮʠʠ ʩʥʠʞʘʝʪʩʷ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʪʩʫʪʩʪʚʠʝ ʨʘʟʤʥʦʞʘʚʰʠʭʩʷ 

ʦʩʦʙʝʡ ʚ ʦʢʪʷʙʨʝ ʠ ʥʠʟʢʘʷ ʜʦʣʷ ʚ ʧʦʧʫʣʷʮʠʠ ʦʩʦʙʝʡ, ʨʦʞʜʝʥʥʳʭ ʟʠʤʦʡ. ʕʪʠ 

ʦʩʦʙʝʥʥʦʩʪʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʧʦʧʫʣʷʮʠʷ ʩʝʨʦʡ ʢʨʳʩʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʩʝʚʝʨʥʦʛʦ ʛʦʨʦʜʘ ʠʩʧʳʪʳʚʘʝʪ ʜʘʚʣʝʥʠʝ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʥʦ ʧʨʠ ʵʪʦʤ 

ʨʝʛʫʣʷʨʥʦʝ ʧʦʷʚʣʝʥʠʝ ʢʨʳʩ ʚʥʝ ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʡ, ʚ ʪ.ʯ. ʚ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʛʦʜʘ, 

ʦʪʨʘʞʘʝʪ ʚʳʩʦʢʠʡ ʘʜʘʧʪʠʚʥʳʡ ʧʦʪʝʥʮʠʘʣ ʚʠʜʘ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʦʩʟʘʜʘʥʠʷ ʄʠʥʦʙʨʥʘʫʢʠ ʈʦʩʩʠʠ ʧʦ ʧʨʦʝʢʪʫ 

çʇʦʧʫʣʷʮʠʠ ʠ ʩʦʦʙʱʝʩʪʚʘ ʞʠʚʦʪʥʳʭ ʚʦʜʥʳʭ ʠ ʥʘʟʝʤʥʳʭ ʵʢʦʩʠʩʪʝʤ 

ʢʨʠʦʣʠʪʦʟʦʥʳ ʚʦʩʪʦʯʥʦʛʦ ʩʝʢʪʦʨʘ ʨʦʩʩʠʡʩʢʦʡ ɸʨʢʪʠʢʠ ʠ ʉʫʙʘʨʢʪʠʢʠ: 

ʨʘʟʥʦʦʙʨʘʟʠʝ, ʩʪʨʫʢʪʫʨʘ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡè, ˉ ʛʦʩ. ʨʝʛʠʩʪʨʘʮʠʠ 121020500194-9. 
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ʋɼʂ: 929 

 

ɾʫʡʢʦʚʘ ʊ. ɺ. 

ʅʠʞʥʝʪʘʛʠʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʦʮʠʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ 

(ʬʠʣʠʘʣ) çʈʦʩʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘè 

 ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ, ʈʦʩʩʠʷ 

 

ɺʃɸɼʀʄʀʈ ʀɺɸʅʆɺʀʏ ʉʄʀʈʅʆɺ: ʈʆʃʔ ʈʋʂʆɺʆɼʀʊɽʃʗ 

ʅʀɾʅɽʊɸɻʀʃʔʉʂʆʁ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆʁ ʉʆʎʀɸʃʔʅʆ-

ʇɽɼɸɻʆɻʀʏɽʉʂʆʁ ɸʂɸɼɽʄʀʀ ɺ ʈɸɿɺʀʊʀʀ ʕʂʆʃʆɻʀʏɽʉʂʀʍ 

ʀʉʉʃɽɼʆɺɸʅʀʁ ʅɸ ʋʈɸʃɽ 

 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʧʘʤʷʪʠ ʨʝʢʪʦʨʘ ʅʠʞʥʝʪʘʛʠʣʴʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʩʦʮʠʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ɺ. ʀ. ʉʤʠʨʥʦʚʘ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ 

ʨʫʢʦʚʦʜʩʪʚʘ ʚʫʟʦʤ ʨʝʢʪʦʨ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ 

ʦʙʨʘʟʦʚʘʥʠʶ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʢʦʪʦʨʳʝ 

ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʠ ʩʪʫʜʝʥʪʳ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ. ʆʥ ʩʪʦʷʣ ʫ ʠʩʪʦʢʦʚ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʇʨʠ ʝʛʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ 

ʫʯʘʩʪʠʠ ʚ 1998 ʛ. ʥʘ ʭʠʤʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʤ ʬʘʢʫʣʴʪʝʪʝ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ 

ʥʘʫʯʥʘʷ ʣʘʙʦʨʘʪʦʨʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘ ʙʘʟʝ ʢʦʪʦʨʦʡ 

ʚʳʧʦʣʥʝʥʦ ʙʦʣʝʝ 200 ʚʳʧʫʩʢʥʳʭ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʭ ʨʘʙʦʪ ʧʦ ʨʝʛʠʦʥʘʣʴʥʦʡ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʝʤʘʪʠʢʝ, ʟʘʱʠʱʝʥʦ ʚʦʩʝʤʴ ʢʘʥʜʠʜʘʪʩʢʠʭ ʠ ʦʜʥʘ ʜʦʢʪʦʨʩʢʘʷ 

ʜʠʩʩʝʨʪʘʮʠʡ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʦʧʫʙʣʠʢʦʚʘʥʦ ʙʦʣʝʝ 300 ʥʘʫʯʥʳʭ ʨʘʙʦʪ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʞʫʨʥʘʣʘʭ ʠʟ ʙʘʟ Web 

of Science, Scopus, RSCI ʠ ʇʝʨʝʯʥʷ ɺʳʩʰʝʡ ʘʪʪʝʩʪʘʮʠʦʥʥʦʡ ʢʦʤʠʩʩʠʠ. ɺ. ʀ. 

ʉʤʠʨʥʦʚ ʧʦʜʜʝʨʞʠʚʘʣ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʠ ʥʘʫʯʥʳʝ ʢʦʥʪʘʢʪʳ ʩ 

ʨʦʩʩʠʡʩʢʠʤʠ ʫʯʝʥʳʤʠ ʙʠʦʣʦʛʘʤʠ, ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ ʙʳʣ ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ 

ʙʦʪʘʥʠʢʠ ʄʘʨʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʜʦʢʪʦʨ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʅ. ɺ. ɻʣʦʪʦʚ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʢʪʦʨ, ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʧʦʧʫʣʷʮʠʦʥʥʳʡ ʩʝʤʠʥʘʨ, ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ. 
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The article is dedicated to the memory of the rector of the Nizhny Tagil State 

Social Pedagogical Institute V. I. Smirnov. Throughout his leadership of the 

university, the rector paid special attention to environmental education and 

fundamental environmental research conducted by teachers and students at the 

pedagogical institute. He stood at the origins of continuous environmental education. 

With his direct participation, in 1998, a scientific laboratory for environmental 

research was organized at the Faculty of Chemistry and Biology, on the basis of which 

more than 200 graduate theses on regional environmental topics were completed, 

eight candidate and one doctoral dissertations were defended. Based on the results of 

fundamental environmental research, more than 300 scientific papers have been 

published, including in journals from the Web of Science, Scopus, RSCI and the List 

of the Higher Attestation Commission. In I. Smirnov maintained professional and 

scientific contacts with Russian biologists, one of whom was Professor of the 

Department of Botany of the Mari State University, Doctor of Biological Sciences N. 

V. Glotov. 
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ʇʦʩʚʷʱʘʝʪʩʷ ʧʘʤʷʪʠ ɺʣʘʜʠʤʠʨʘ ʀʚʘʥʦʚʠʯʘ ʉʤʠʨʥʦʚʘ, 

ʨʝʢʪʦʨʘ ʅʠʞʥʝʪʘʛʠʣʴʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ  

ʩʦʮʠʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ 

 

ʆ ʟʥʘʢʦʤʩʪʚʝ ɺ. ʀ. ʉʤʠʨʥʦʚʘ ʠ ʅ. ɺ. ɻʣʦʪʦʚʘ ʠ ʦ VI  ɺʩʝʨʦʩʩʠʡʩʢʦʤ 

ʧʦʧʫʣʷʮʠʦʥʥʦʤ ʩʝʤʠʥʘʨʝ 

ɺʣʘʜʠʤʠʨ ʀʚʘʥʦʚʠʯ ʉʤʠʨʥʦʚ (14 ʘʧʨʝʣʷ 1950 ï 9 ʬʝʚʨʘʣʷ 2014 ʛʛ.) ʨʦʜʠʣʩʷ, 

ʩ. ʂʝʞʤʘ, ɹʨʘʪʩʢʠʡ ʨʘʡʦʥ, ʀʨʢʫʪʩʢʘʷ ʦʙʣʘʩʪʴ (ʬʦʪʦ 1). ɼʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ 

ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ɸʢʘʜʝʤʠʠ ʅʘʫʢ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʯʣʝʥ ɸʢʘʜʝʤʠʠ 

ʀʥʬʦʨʤʘʪʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʯʝʪʥʳʡ ʛʨʘʞʜʘʥʠʥ ʈʦʩʩʠʠ, ʧʦʯʝʪʥʳʡ 

ʛʨʘʞʜʘʥʠʥ ʛʦʨʦʜʘ ʅ. ʊʘʛʠʣ. 

ʉ ʦʢʪʷʙʨʷ 1988 ʛ. ʧʦ ʜʝʢʘʙʨʴ 2012 ʛ. ɺ. ʀ. ʉʤʠʨʥʦʚ ʨʝʢʪʦʨ 

ʅʠʞʥʝʪʘʛʠʣʴʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ 

(ʅʠʞʥʝʪʘʛʠʣʴʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʦʮʠʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʘʢʘʜʝʤʠʠ). ɺ 

ʪʝʯʝʥʠʝ 24 ʣʝʪ ʦʥ ʛʝʥʝʨʠʨʦʚʘʣ ʠʜʝʠ ʩʦʟʜʘʥʠʷ ʥʦʚʦʡ ʩʠʩʪʝʤʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʫʯʠʪʝʣʝʡ. ʈʘʟʚʠʚʘʣ ʥʘʫʯʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʠʟʫʯʝʥʠʝʤ 
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ʜʠʜʘʢʪʠʢʠ ʠ ʠʩʪʦʨʠʠ ʦʙʨʘʟʦʚʘʥʠʷ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣ ʩʦʟʜʘʥʠʶ ʚ ʚʫʟʝ 

ʫʩʣʦʚʠʡ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʘʢ ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʠʤ 

ʩʦʩʪʘʚʦʤ, ʪʘʢ ʠ ʩʪʫʜʝʥʪʘʤʠ. ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʦʥ ʧʨʠʜʘʚʘʣ ʧʨʝʜʩʪʘʚʣʝʥʠʶ 

ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʭ ʠ ʚ ʧʫʙʣʠʢʘʮʠʷʭ. ʆʥ 

ʧʦʜʜʝʨʞʠʚʘʣ ʣʶʙʫʶ ʠʥʠʮʠʘʪʠʚʫ, ʢʦʪʦʨʘʷ ʧʦʟʠʮʠʦʥʠʨʦʚʘʣʘ ʙʳ ʚʫʟ ʥʝ ʪʦʣʴʢʦ 

ʢʘʢ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ, ʥʦ ʠ ʢʘʢ ʥʘʫʯʥʦʝ, ʚ ʢʦʪʦʨʦʤ ʚʳʧʦʣʥʷʶʪʩʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦ ʚʩʝʭ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʷʭ. ʇʦʵʪʦʤʫ ʧʨʦʚʝʜʝʥʠʝ ʥʘʫʯʥʦʛʦ 

ʤʝʨʦʧʨʠʷʪʠʷ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʫʨʦʚʥʷ ï VI ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʧʦʧʫʣʷʮʠʦʥʥʦʛʦ 

ʩʝʤʠʥʘʨʘ çʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠ ʧʨʠʢʣʘʜʥʳʝ ʧʨʦʙʣʝʤʳ ʧʦʧʫʣʷʮʠʦʥʥʦʡ 

ʙʠʦʣʦʛʠʠè (2002 ʛ.) ʚ ʅʠʞʥʝʤ ʊʘʛʠʣʝ ʥʘ ʙʘʟʝ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʙʳʣʦ 

ʚʘʞʥʦ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʩʘʤʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ, ʥʦ ʠ ʜʣʷ ʛʦʨʦʜʘ ʚ 

ʮʝʣʦʤ. 

 

 
ʌʦʪʦ 1. ɺʣʘʜʠʤʠʨ ʀʚʘʥʦʚʠʯ ʉʤʠʨʥʦʚ 

(14 ʘʧʨʝʣʷ 1950, ʩ. ʂʝʞʤʘ, ɹʨʘʪʩʢʠʡ ʨʘʡʦʥ, ʀʨʢʫʪʩʢʘʷ ʦʙʣʘʩʪʴ ï  

9 ʬʝʚʨʘʣʷ 2014, ʅʠʞʥʠʡ ʊʘʛʠʣ) ï ʨʝʢʪʦʨ ʅʊɻʇʀïʅʊɻʉʇ 

ʩ ʦʢʪʷʙʨʷ 1988 ʛ. ʧʦ ʜʝʢʘʙʨʴ 2012 ʛ. 

 

ʅʘ ʧʨʦʚʝʜʝʥʠʝ VI ʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʩʝʤʠʥʘʨʘ ʙʳʣ ʧʦʣʫʯʝʥ ʛʨʘʥʪ 

ʈʦʩʩʠʡʩʢʦʛʦ ʬʦʥʜʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʧʨʦʝʢʪ ˉ 02-04-58119 

çʆʨʛʘʥʠʟʘʮʠʷ ʠ ʧʨʦʚʝʜʝʥʠʝ VI ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʩʝʤʠʥʘʨʘ 

çʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠ ʧʨʠʢʣʘʜʥʳʝ ʧʨʦʙʣʝʤʳ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʙʠʦʣʦʛʠʠè). 

ʅʝʩʤʦʪʨʷ ʥʘ ʬʠʥʘʥʩʦʚʫʶ ʧʦʜʜʝʨʞʢʫ ʩʦ ʩʪʦʨʦʥʳ ʈʌʌʀ ʙʦʣʴʰʫʶ ʯʘʩʪʴ 

ʨʘʩʭʦʜʦʚ ʚʟʷʣ ʥʘ ʩʝʙʷ ʨʝʢʪʦʨ. 

ɺʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʵʪʦʛʦ ʥʘʫʯʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ ʩʦʩʪʦʷʣʦʩʴ ʟʥʘʢʦʤʩʪʚʦ 

ʜʦʢʪʦʨʘ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨʘ, ʨʝʢʪʦʨʘ ɺ. ʀ. ʉʤʠʨʥʦʚʘ ʩ ʜʦʢʪʦʨʦʤ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨʦʤ ʢʘʬʝʜʨʳ ʙʦʪʘʥʠʢʠ ʄʘʨʠʡʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʅ. ɺ. ɻʣʦʪʦʚʳʤ (ʬʦʪʦ 2, 3). ʇʨʠʥʷʚ ʚ ʩʚʦʝʤ 



_________________________________ 

192 

ʢʘʙʠʥʝʪʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʨʝʢʪʦʨ ʚʳʨʘʟʠʣ 

ʫʚʘʞʝʥʠʝ ʢ ʚʝʜʫʱʠʤ ʫʯʝʥʳʤ ʥʘʰʝʡ ʩʪʨʘʥʳ. 

 

 
ʌʦʪʦ 2. ɿʥʘʢʦʤʩʪʚʦ ʨʝʢʪʦʨʘ ɺ. ʀ. ʉʤʠʨʥʦʚʘ ʧʨʦʬʝʩʩʦʨʦʤ ʢʘʬʝʜʨʳ ʙʦʪʘʥʠʢʠ 

ʄʘʨʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʅ. ɺ. ɻʣʦʪʦʚʳʤ 

 

ɺ. ʀ. ʉʤʠʨʥʦʚ ʩʘʤ ʦʪʢʨʳʚʘʣ ʧʦʧʫʣʷʮʠʦʥʥʳʡ ʩʝʤʠʥʘʨ, ʫʯʘʩʪʚʦʚʘʣ ʚ ʝʛʦ 

ʟʘʩʝʜʘʥʠʷʭ, ʧʨʦʚʝʣ ʵʢʩʢʫʨʩʠʶ ʧʦ ʚʫʟʫ, ʩ ʛʦʨʜʦʩʪʴʶ ʜʝʤʦʥʩʪʨʠʨʫʷ ʩʚʦʠ 

ʠʥʥʦʚʘʮʠʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ, ʥʘʧʨʠʤʝʨ, ʚ ʚʠʜʝ ʧʨʝʜʤʝʪʘ 

çʄʫʟʳʢʘʣʴʥʘʷ ʨʠʪʤʠʢʘè ʚʤʝʩʪʦ ʦʙʳʯʥʦʡ ʬʠʟʢʫʣʴʪʫʨʳ. ʅʠʢʦʣʘʡ ɺʘʩʠʣʴʝʚʠʯ, 

ʜʦʣʛʦ ʧʦʪʦʤ ʩ ʚʦʩʪʦʨʛʦʤ ʚʩʧʦʤʠʥʘʣ ʵʪʫ ʥʘʭʦʜʢʫ ʨʝʢʪʦʨʘ: çɿʜʦʨʦʚʝʥʥʳʡ ʧʘʨʝʥʴ 

(ɸʥʜʨʝʡ ʉʦʤʦʚ ʩ ʭʠʤʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ), ʚʦʪ ʩ ʪʘʢʠʤʠ 

ʢʫʣʘʯʠʱʘʤʠ, ʪʘʥʮʫʝʪ ʤʝʥʫʵʪ, ʜʝʣʘʝʪ çʇʘè (ʦʪ ʬʨ. Pas ï ʰʘʛ), ʪʘʢʦʡ ʪʦʯʥʦ 

ʥʠʢʦʛʜʘ ʥʝ ʚʩʪʘʥʝʪ ʥʘ ʥʝʚʝʨʥʳʡ ʧʫʪʴè. ɸ ɺʣʘʜʠʤʠʨ ʀʚʘʥʦʚʠʯ ʩ ʛʦʨʜʦʩʪʴʶ 

ʛʦʚʦʨʠʣ, ʯʪʦ ʤʳ ʪʘʢ ʚʦʩʧʠʪʳʚʘʝʤ ʩʪʫʜʝʥʪʦʚ. ʇʝʜʘʛʦʛ, ʢʘʢ ʩʯʠʪʘʣ ʨʝʢʪʦʨ ï ʵʪʦ 

ʥʝ ʪʦʣʴʢʦ ʟʥʘʥʠʷ ʚ ʛʦʣʦʚʝ, ʥʦ ʠ ʫʤʝʥʠʝ çʥʝʩʪʠ ʩʝʙʷè ï ʩʪʦʷʪʴ ʧʝʨʝʜ ʢʣʘʩʩʦʤ ʩ 

ʢʨʘʩʠʚʦʡ ʦʩʘʥʢʦʡ (ʩʦ ʩʣʦʚ ʅ. ʀ. ʇʝʨʤʠʥʦʚʦʡ ï ʧʨʦʨʝʢʪʦʨʘ ʧʦ ʚʦʩʧʠʪʘʪʝʣʴʥʦʡ 

ʨʘʙʦʪʝ ʅʊɻʉʇɸ). 

ʋʜʠʚʠʣʘ ʪʦʛʜʘ ʅʠʢʦʣʘʷ ɺʘʩʠʣʴʝʚʠʯʘ ʠ ʝʱʝ ʦʜʥʘ çʥʘʭʦʜʢʘè ʨʝʢʪʦʨʘ ï ʝʛʦ 

ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ çʆʙʱʘʷ ʧʝʜʘʛʦʛʠʢʘ: ʚ ʪʝʟʠʩʘʭ, ʜʝʬʠʥʠʮʠʷʭ, ʠʣʣʶʩʪʨʘʮʠʷʭè 

(ʉʤʠʨʥʦʚ, 2000). ɺ ʢʥʠʛʝ ʜʦʩʪʫʧʥʳʤ ʷʟʳʢʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʣʣʶʩʪʨʘʮʠʡ 

ʠʟʣʘʛʘʣʠʩʴ ʩʣʦʞʥʳʝ ʘʩʧʝʢʪʳ ʧʝʜʘʛʦʛʠʢʠ. ʀʟʜʘʥʠʝ ʙʳʣʦ ʨʝʢʦʤʝʥʜʦʚʘʥʦ 

ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʦʙʱʝʛʦ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʌ ʚ ʢʘʯʝʩʪʚʝ 

ʫʯʝʙʥʦʛʦ ʧʦʩʦʙʠʷ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʚʫʟʦʚ, ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʧʝʜʘʛʦʛʠʯʝʩʢʠʤ 

ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ. 

 

https://ru.wikipedia.org/wiki/%D0%A4%D1%80%D0%B0%D0%BD%D1%86%D1%83%D0%B7%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
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ʌʦʪʦ 3. ʋʯʘʩʪʥʠʢʠ VI ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʩʝʤʠʥʘʨʘ 

çʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠ ʧʨʠʢʣʘʜʥʳʝ ʧʨʦʙʣʝʤʳ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʙʠʦʣʦʛʠʠè 

(2-6 ʜʝʢʘʙʨʷ 2002 ʛ.) 

 

ʅʠʢʦʣʘʡ ɺʘʩʠʣʴʝʚʠʯ, ʫʜʠʚʣʷʣʩʷ ʧʝʜʘʛʦʛʠʯʝʩʢʠʤ ʧʨʠʝʤʘʤ ʨʝʢʪʦʨʘ, ʘ 

ʨʝʢʪʦʨʫ ʠʤʧʦʥʠʨʦʚʘʣʘ ʦʪʢʨʳʪʦʩʪʴ ʧʨʦʬʝʩʩʦʨʘ ʅ. ɺ. ɻʣʦʪʦʚʘ. ʋʞʝ ʪʦʛʜʘ ɺ. ʀ. 

ʉʤʠʨʥʦʚ ʫʚʠʜʝʣ ʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʅʠʢʦʣʘʷ ɺʘʩʠʣʴʝʚʠʯʘ ʢ ʥʘʰʝʤʫ ʚʫʟʫ. 

ɺ 2002 ʛ. ɺʣʘʜʠʤʠʨ ʀʚʘʥʦʚʠʯ ʉʤʠʨʥʦʚ ʧʨʝʜʣʦʞʠʣ ʢʘʥʜʠʜʘʪʫʨʫ ʧʨʦʬʝʩʩʦʨʘ 

ʅ. ɺ. ɻʣʦʪʦʚʘ ʚ ʢʘʯʝʩʪʚʝ ʵʢʩʧʝʨʪʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʢʢʨʝʜʠʪʘʮʠʠ ʦʩʥʦʚʥʳʭ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ çɹʠʦʣʦʛʠʷ ʠ 

ʭʠʤʠʷè ʠ çɹʠʦʣʦʛʠ ̫ʠ ʛʝʦʛʨʘʬʠʷè. ɺ ʬʝʚʨʘʣʝ 2003 ʛʦʜʘ ʚ ʠʥʩʪʠʪʫʪʝ ʨʘʙʦʪʘʣʘ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʪʪʝʩʪʘʮʠʦʥʥʘʷ ʢʦʤʠʩʩʠʷ (ʬʦʪʦ 4). ʅʠʢʦʣʘʡ ɺʘʩʠʣʴʝʚʠʯ ʚʥʦʚʴ 

ʧʨʠʝʭʘʣ ʚ ʥʘʰ ʚʫʟ ʚ ʩʦʩʪʘʚʝ ʵʢʩʧʝʨʪʥʦʡ ʛʨʫʧʧʳ ʠ ʦʮʝʥʠʚʘʣ ʢʘʯʝʩʪʚʦ ʧʦʜʛʦʪʦʚʢʠ 

ʫʯʠʪʝʣʝʡ ʧʦ ʫʢʘʟʘʥʥʳʤ ʚʳʰʝ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪʳ 

ʵʢʩʧʝʨʪʥʦʡ ʢʦʤʠʩʩʠʝʡ ʙʳʣʦ ʩʜʝʣʘʥʦ ʟʘʢʣʶʯʝʥʠʝ ʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʧʦʜʛʦʪʦʚʢʠ 

ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ, ʚʢʣʶʯʘʷ ʧʦʜʛʦʪʦʚʢʫ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʚ ʩʠʩʪʝʤʝ ʦʩʥʦʚʥʦʛʦ ʦʙʱʝʛʦ ʠ ʩʨʝʜʥʝʛʦ ʦʙʱʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʅ. ɺ. ɻʣʦʪʦʚ ʚ ʦʪʯʝʪʝ ʵʢʩʧʝʨʪʘ ʧʦʜʯʝʨʢʥʫʣ ʨʦʣʴ 

ʚʳʧʦʣʥʝʥʠʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʙʠʦʣʦʛʠʠ 

ʠ ʵʢʦʣʦʛʠʠ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʥʘʚʳʢʦʚ (ʩʝʛʦʜʥʷ ʢʦʤʧʝʪʝʥʮʠʡ) 

ʫ ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ. 

ɺ ʘʧʨʝʣʝ 2003 ʛ. ʄʠʥʠʩʪʝʨʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʌ ʠʟʜʘʣʦ ʇʨʠʢʘʟ çʆʙ 

ʫʪʚʝʨʞʜʝʥʠʠ ʠʪʦʛʦʚ ʣʠʮʝʥʟʠʦʥʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʢʦʤʧʣʝʢʩʥʦʡ 

ʦʮʝʥʢʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʚʳʩʰʝʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʅʠʞʥʝʪʘʛʠʣʴʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘè. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʢʘʟʦʤ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʦʙʨʘʟʦʚʘʥʠʷ ʈʌ ʦʪ 01 ʘʚʛʫʩʪʘ 2003 ʛʦʜʘ ˉ 3226 çʆ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʘʢʢʨʝʜʠʪʘʮʠʠ ʠ ʘʪʪʝʩʪʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡè ʅʊɻʇʀ 
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ʨʝʦʨʛʘʥʠʟʦʚʘʥ ʚ ʅʠʞʥʝʪʘʛʠʣʴʩʢʫʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʩʦʮʠʘʣʴʥʦ-

ʧʝʜʘʛʦʛʠʯʝʩʢʫʶ ʘʢʘʜʝʤʠʶ (ʅʊɻʉʇɸ). 

 

 
ʌʦʪʦ 4. ʕʢʩʧʝʨʪʥʘʷ ʢʦʤʠʩʩʠʷ ʧʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʢʢʨʝʜʠʪʘʮʠʠ ʠ ʘʪʪʝʩʪʘʮʠʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ (2003 ʛ.) 

 

ɺ. ʀ. ʉʤʠʨʥʦʚ ʚʠʜʝʣ ʚ ʅ. ɺ. ɻʣʦʪʦʚʝ ʥʝ ʪʦʣʴʢʦ ʫʯʝʥʦʛʦ, ʥʦ ʠ ʧʝʜʘʛʦʛʘ. ʇʦʟʞʝ 

ʦʥ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʨʠʛʣʘʰʘʣ ʅʠʢʦʣʘʷ ɺʘʩʠʣʴʝʚʠʯʘ ʯʠʪʘʪʴ ʣʝʢʮʠʠ ʧʦ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʝ ʠ ʛʝʥʝʪʠʢʝ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʭʠʤʠʢʦ-

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ. ɺ 2005 ʛʦʜʫ ʅ. ɺ. ɻʣʦʪʦʚ ʩʦʚʤʝʩʪʥʦ ʩ ʀ. ɸ. 

ʂʰʥʷʩʝʚʳʤ ʧʨʦʚʝʣʠ ʥʝʜʝʣʴʥʳʝ ʢʫʨʩʳ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʜʣʷ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʢʘʬʝʜʨʳ ʙʠʦʣʦʛʠʠ ʧʦ ʙʠʦʤʝʪʨʠʠ. ɸ ʟʘʪʝʤ ʅʠʢʦʣʘʡ ɺʘʩʠʣʴʝʚʠʯ 

ʦʪʧʨʘʚʠʣ ʩʚʦʠʭ ʫʯʝʥʠʢʦʚ ï ʩʪʫʜʝʥʪʦʚ ʄʘʨʠʡʩʢʦʛʦ ʛʦʩ. ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ʥʘʰ ʚʫʟ 

ʥʘ ʩʪʘʞʠʨʦʚʢʫ ʧʦ ʛʝʥʝʪʠʢʝ ʢ ʢʘʥʜʠʜʘʪʫ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪʫ ʢʘʬʝʜʨʳ 

ʙʦʪʘʥʠʢʠ ʅ. ʄ. ʇʨʫʰʠʥʩʢʦʡ. ɺʤʝʩʪʝ ʩ ʧʨʦʬʝʩʩʦʨʦʤ ɺ. ʉ. ɹʝʟʝʣʝʤ ʅʠʢʦʣʘʡ 

ɺʘʩʠʣʴʝʚʠʯ ʚ 2003 ʛ. ʜʘʞʝ ʧʦʙʳʚʘʣ ʥʘ ʥʘʰʝʡ ʙʘʟʝ ʚ ʩʧʦʨʪʠʚʥʦ-ʪʨʫʜʦʚʦʤ ʣʘʛʝʨʝ 

ʚ ʧ. ʏʝʨʥʦʠʩʪʦʯʠʥʩʢ, ʢʦʪʦʨʘʷ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʘʢʚʘʪʦʨʠʠ ʏʝʨʥʦʠʩʪʦʯʠʥʩʢʦʛʦ 

ʧʨʫʜʘ. 

ʂʦʥʝʯʥʦ, ʪʘʢʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʥʪʘʢʪʳ ʤʝʞʜʫ ʧʨʦʬʝʩʩʦʨʦʤ 

ʅ. ɺ. ɻʣʦʪʦʚʳʤ ʠ ʨʝʢʪʦʨʦʤ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʚʫʟʘ, ʩʪʨʘʪʝʛʦʤ ʜʦ ʩʘʤʦʛʦ 

ʦʩʥʦʚʘʥʠʷ ɺ. ʀ. ʉʤʠʨʥʦʚʳʤ ʥʝ ʤʦʛʣʠ ʥʝ ʟʘʨʦʜʠʪʴ ʠʜʝʶ ʦ ʧʨʠʛʣʘʰʝʥʠʠ 

ʧʨʦʬʝʩʩʦʨʘ ʨʘʙʦʪʘʪʴ ʚ ʥʘʰ ʚʫʟ. ʋʜʝʣʷʷ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʬʦʨʤʠʨʦʚʘʥʠʶ ʚʳʩʦʢʦ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʢʘʜʨʦʚʦʛʦ ʩʦʩʪʘʚʘ ʚʫʟʘ, ʧʨʠʢʣʘʜʳʚʘʷ ʤʥʦʛʦ ʩʠʣ ʢ 

ʧʦʚʳʰʝʥʠʶ ʧʨʦʮʝʥʪʘ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʠʤʝʶʱʠʭ ʫʯʝʥʳʝ ʩʪʝʧʝʥʠ ʠ ʟʚʘʥʠʷ, 

ʨʝʢʪʦʨ ʛʦʪʦʚ ʙʳʣ ʩʦʟʜʘʪʴ ʚʩʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʙʦʪʳ ʅ. ɺ. ɻʣʦʪʦʚʘ ʚ ʥʘʰʝʤ ɺʋɿʝ: 

ʦʙʝʩʧʝʯʠʪʴ ʞʠʣʴʝʤ, ʫʯʝʙʥʦʡ ʥʘʛʨʫʟʢʦʡ, ʤʘʪʝʨʠʘʣʴʥʦʡ ʙʘʟʦʡ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʠʢʦʣʘʡ ɺʘʩʠʣʴʝʚʠʯ ʜʘʞʝ ʩʦʛʣʘʩʠʣʩʷ 
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ʚʥʘʯʘʣʝ, ʥʦ ʞʠʟʥʝʥʥʳʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʧʦʤʝʰʘʣʠ. ʀ ʵʪʘ ʠʩʪʦʨʠʷ ʪʘʢ ʠ ʦʩʪʘʣʘʩʴ 

ʥʘ ʫʨʦʚʥʝ ʥʝʨʝʘʣʠʟʦʚʘʥʥʦʡ ʠʜʝʠ ɺ. ʀ. ʉʤʠʨʥʦʚʘ, ʥʦ ʥʝ ʧʦʤʝʰʘʣʘ ʧʨʦʜʦʣʞʝʥʠʶ 

ʜʨʫʞʙʳ ʤʝʞʜʫ ʜʚʫʤʷ ʧʨʦʬʝʩʩʦʨʘʤʠ.  

ɺ. ʀ. ʉʤʠʨʥʦʚ: ʨʘʟʚʠʪʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ  

ɺ ʢʦʥʮʝ 80-ʭ ʧʨʦʤʳʰʣʝʥʥʳʡ ʮʝʥʪʨ ʉʨʝʜʥʝʛʦ ʋʨʘʣʘ ʥʘʭʦʜʠʣʩʷ ʥʘ ʧʠʢʝ 

çʦʙʱʝʩʪʚʝʥʥʦʛʦ ʥʝʛʘʪʠʚʘè, ʩʚʷʟʘʥʥʦʛʦ ʩʦ ʩʣʦʞʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʦʡ. 

ʆʙʱʝʩʪʚʝʥʥʳʝ ʜʝʷʪʝʣʠ çʟʝʣʝʥʦʛʦè ʜʚʠʞʝʥʠʷ ʋʨʘʣʘ ʨʝʛʫʣʷʨʥʦ ʧʨʦʚʦʜʠʣʠ 

ʤʠʪʠʥʛʠ, ʧʦʩʚʷʱʝʥʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʙʣʝʤʘʤ ʛʦʨʦʜʘ. ʊʦʣʴʢʦ ʧʦ 

ʦʬʠʮʠʘʣʴʥʳʤ ʜʘʥʥʳʤ, ʥʘ ʛʦʨʦʜ ʚʳʙʨʘʩʳʚʘʣʦʩʴ 675 ʪʦʥʥ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ, ʯʪʦ 

ʩʦʩʪʘʚʣʷʣʦ 1,5 ʪ ʥʘ ʢʘʞʜʦʛʦ ʞʠʪʝʣʷ (ʀʩʪʦʨʠʷ ʵʢʦʣʦʛʠʠ ʠ çʟʝʣʝʥʦʛʦè ʜʚʠʞʝʥʠʷè. 

URL: http://historyntagil.ru/history/2_20_181.htm). ɺ 1992 ʛ. ʜʝʧʫʪʘʪʘʤʠ ʛʦʨʦʜʩʢʦʛʦ 

ʉʦʚʝʪʘ ʙʳʣʘ ʠʥʠʮʠʠʨʦʚʘʥʘ ʠʜʝ̫  ʧʨʠʜʘʥʠʷ ʛʦʨʦʜʫ ʩʪʘʪʫʩʘ çɿʦʥʘ ʯʨʝʟʚʳʯʘʡʥʦʡ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠè ï ʫʯʘʩʪʢʠ ʪʝʨʨʠʪʦʨʠʠ ʈʌ, ʛʜʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʣʠʙʦ ʠʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʘ ʪʘʢʞʝ ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʡ 

ʚʦʟʥʠʢʣʘ ʯʨʝʟʚʳʯʘʡʥʘʷ ʩʠʪʫʘʮʠʷ ʠ ʧʨʦʠʟʦʰʣʠ ʛʣʫʙʦʢʠʝ ʥʝʦʙʨʘʪʠʤʳʝ ʠʟʤʝʥʝʥʠ̫  

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʦʚʣʝʢʰʠʝ ʟʘ ʩʦʙʦʡ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʭʫʜʰʝʥʠʝ ʟʜʦʨʦʚʴʷ 

ʥʘʩʝʣʝʥʠʷ, ʥʘʨʫʰʝʥʠʝ ʧʨʠʨʦʜʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, ʨʘʟʨʫʰʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʜʝʛʨʘʜʘʮʠʶ ʙʠʦʩʠʩʪʝʤ (ɿʦʥʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʙʝʜʩʪʚʠʷ. 

URL: https://mchs.gov.ru/ministerstvo/o-ministerstve/terminy-mchs-rossii/term/1006).  

ʀʥʬʦʨʤʘʮʠʷ ʦ ʪʷʞʝʣʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʅʠʞʥʝʤ ʊʘʛʠʣʝ ʠ 

ʧʨʠʥʠʤʘʝʤʳʭ ʤʝʨʘʭ ʧʦ ʝʝ ʧʨʝʦʜʦʣʝʥʠʶ ʩʪʘʣʘ ʜʦʩʪʦʷʥʠʝʤ ʤʠʨʦʚʦʡ ʧʨʝʩʩʳ 

(ʅʊɻʉʇɸ: 70 ʜʥʝʡ ʚ 70 ʣʝʪʥʝʡ ʠʩʪʦʨʠʠ, 2009). ɺ ʨʝʟʫʣʴʪʘʪʝ ʀʥʩʪʠʪʫʪʦʤ 

ʫʩʪʦʡʯʠʚʳʭ ʩʦʦʙʱʝʩʪʚ (ʉʐɸ) ʛʦʨʦʜʫ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʦʚʤʝʩʪʥʳʡ 

ʧʨʦʝʢʪ ʧʦ ʦʭʨʘʥʝ ʠ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  

ʇʦʥʠʤʘʥʠʝ ʪʷʞʝʣʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʛʦʨʦʜʝ ʧʨʠʚʝʣʠ ʨʝʢʪʦʨʘ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʚʫʟʘ ʢ ʠʜʝʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤʳ ʥʝʧʨʝʨʳʚʥʦʛʦ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʫʯʘʱʝʡʩʷ ʤʦʣʦʜʝʞʠ.  

ɺ ʬʝʚʨʘʣʝ 1994 ʛʦʜʫ ʅʠʞʥʝʪʘʛʠʣʴʩʢʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ, 

ʚʦʟʛʣʘʚʣʷʝʤʳʡ ɺ. ʀ. ʉʤʠʨʥʦʚʳʤ, ʥʘʯʠʥʘʝʪ ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ 

ʀʥʩʪʠʪʫʪʦʤ ʫʩʪʦʡʯʠʚʳʭ ʩʦʦʙʱʝʩʪʚ (ʉʐɸ, ʰʪʘʪ ɺʝʨʤʦʥʪ). ʅʊɻʇʀ ʫʩʧʝʰʥʦ 

ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʧʨʦʙʣʝʤʫ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ.  

ʆʩʥʦʚʥʘʷ ʥʘʫʯʥʘʷ ʠʜʝʷ ʧʨʦʝʢʪʘ çʌʦʨʤʠʨʦʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʫ 

ʜʝʪʝʡ ʠ ʫʯʘʱʝʡʩʷ ʤʦʣʦʜʝʞʠ ʛ. ʅʠʞʥʝʛʦ ʊʘʛʠʣʘè ʧʨʠʥʘʜʣʝʞʠʪ ʨʝʢʪʦʨʫ ʅʊɻʉʇʀ 

ɺ. ʀ. ʉʤʠʨʥʦʚʫ. ʆʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʢʨʘʝʚʝʜʯʝʩʢʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ 

ʩʦʜʝʨʞʘʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʦʩʪʨʦʝʥʥʦʛʦ ʥʘ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ 

ʊʘʛʠʣʴʩʢʦʛʦ ʢʨʘʷ ʠ ɻʦʨʥʦʟʘʚʦʜʩʢʦʛʦ ʦʢʨʫʛʘ. 

ɹʳʣ ʩʦʟʜʘʥ ʢʦʣʣʝʢʪʠʚ, ʚʢʣʶʯʘʶʱʠʡ ʨʘʟʣʠʯʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ (ʙʠʦʣʦʛʦʚ, 

ʭʠʤʠʢʦʚ, ʠʩʪʦʨʠʢʦʚ), ʟʘʥʷʚʰʠʭʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʵʪʦʛʦ ʚʦʧʨʦʩʘ. ʇʨʝʧʦʜʘʚʘʪʝʣʠ 

ʢʘʬʝʜʨʳ ʙʦʪʘʥʠʢʠ ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʈ. ɸ. ɺʝʨʥʠʛʦʨ, ʘ ʟʘʪʝʤ ʟʘʚ. 

ʢʘʬʝʜʨʦʡ, ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ ʉ. ʀ. ɻʦʤʞʠʥʘ ʚʦʟʛʣʘʚʠʣʠ ʛʨʫʧʧʫ ʧʝʜʘʛʦʛʦʚ ʧʦ 

ʨʘʟʨʘʙʦʪʢʝ ʢʦʤʧʣʝʢʪʘ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ ʧʦ ʵʢʦʣʦʛʠʠ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ 6-9 ʢʣʘʩʩʦʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ. ʆʪ ʢʘʬʝʜʨʳ ʠʩʪʦʨʠʠ ʚ ʩʦʩʪʘʚ 

ʯʣʝʥʦʚ ʧʨʦʝʢʪʘ ʚʦʰʣʠ ʖ. ɹ. ʉʝʨʠʢʦʚ, ʃ. ɺ. ʉʝʨʠʢʦʚʘ, ɽ. ɻ. ʅʝʢʣʶʜʦʚ, ɸ. ɺ. 

http://historyntagil.ru/history/2_20_181.htm
https://mchs.gov.ru/ministerstvo/o-ministerstve/terminy-mchs-rossii/term/1006


_________________________________ 

196 

ɽʨʤʘʢʦʚ. ʋʯʝʙʥʠʢʠ ʙʳʣʠ ʧʦʩʚʷʱʝʥʳ ʠʩʪʦʨʠʠ, ʨʘʟʚʠʪʠʶ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ 

ʵʢʦʣʦʛʠʠ ʨʦʜʥʦʛʦ ʢʨʘʷ.  

ʇʨʦʝʢʪ ʙʳʣ ʧʨʦʬʠʥʘʥʩʠʨʦʚʘʥ ɸʜʤʠʥʠʩʪʨʘʮʠʝʡ ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ ʠ 

ʘʤʝʨʠʢʘʥʩʢʠʤʠ ʧʘʨʪʥʝʨʘʤʠ: ɸʛʝʥʪʩʪʚʦʤ ʧʦ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ 

ʀʥʩʪʠʪʫʪʦʤ ʫʩʪʦʡʯʠʚʳʭ ʩʦʦʙʱʝʩʪʚ. ɺ ʪʝʯʝʥʠʝ ʪʨʝʭ ʣʝʪ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ 

ʧʨʦʚʦʜʠʣʘʩʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʨʘʙʦʪʘ ʧʦ ʚʚʝʜʝʥʠʶ ʥʘ ʚʩʝʭ ʩʪʫʧʝʥʷʭ ʚʩʝʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʛʦʨʦʜʘ ʢʦʤʧʣʝʢʩʘ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ ʚ 

ʨʘʤʢʘʭ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʫʯʝʙʥʦʛʦ ʧʣʘʥʘ.  

ʈʝʟʫʣʴʪʘʪʦʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩʪʘʣʦ ʩʦʟʜʘʥʠʝ ʠ ʨʝʘʣʠʟʘʮʠʷ ʇʨʦʛʨʘʤʤʳ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʜʝʪʝʡ ʠ ʫʯʘʱʝʡʩʷ ʤʦʣʦʜʝʞʠ ʚ 

ʫʩʣʦʚʠʷʭ ʢʨʫʧʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʛʦʨʦʜʘ (ʆʙʱʝʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝé, 

1997). ɺ 1997 ʛ. ʟʘʚʝʨʰʝʥʘ ʨʘʙʦʪʘ ʥʘʜ ʩʦʟʜʘʥʠʝʤ ʢʦʤʧʣʝʢʩʘ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ ʜʣʷ 

ʫʯʘʱʠʭʩʷ, ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʩʦʙʠʡ ʜʣʷ ʫʯʠʪʝʣʝʡ.  

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʘʟʚʠʪʠʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʠʤʝʣʘ ʫʯʝʙʥʘʷ ʧʦʝʟʜʢʘ ʚ 1994 ʛ. ʚ ʉʐɸ ʜʝʣʝʛʘʮʠʠ ʠʟ ʅʠʞʥʝʛʦ ʊʘʛʠʣʘ, ʚ ʩʦʩʪʘʚʝ 

ʢʦʪʦʨʦʡ ʙʳʣʠ ʫʯʠʪʝʣʷ, ʨʘʙʦʪʥʠʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʝʧʦʜʘʚʘʪʝʣʠ 

ʧʝʜʠʥʩʪʠʪʫʪʘ. ɺʦʟʛʣʘʚʣʷʣ ʜʝʣʝʛʘʮʠʶ ʨʝʢʪʦʨ ʅʊɻʇʀ ɺ. ʀ. ʉʤʠʨʥʦʚ (ʬʦʪʦ 5).  

 

 
ʌʦʪʦ 5. ɼʝʣʝʛʘʮʠʷ ʅʊɻʇʀ ʚ ɼʝʪʩʢʦʤ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʮʝʥʪʨʝ. ʉʐɸ. 

ʐʪʘʪ ɺʝʨʤʦʥʪ (1994 ʛ.) 

 

ʆʩʥʦʚʥʦʝ ʤʝʩʪʦ ʧʨʝʙʳʚʘʥʠʷ ï ʰʪʘʪ ɺʝʨʤʦʥʪ. ʇʨʠʥʠʤʘʶʱʘʷ ʩʪʦʨʦʥʘ 

ʧʨʝʜʦʩʪʘʚʠʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʯʣʝʥʘʤ ʜʝʣʝʛʘʮʠʠ ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʘʤʝʨʠʢʘʥʩʢʦʡ 

ʩʠʩʪʝʤʦʡ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʩʝʪʠʪʴ ʥʘʫʯʥʳʝ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʮʝʥʪʨʳ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. 

ɺ 1998 ʛ. ʚ ʅʊɻʇʀ ʧʨʦʚʝʜʝʥʘ ʧʝʨʚʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʢʦʥʬʝʨʝʥʮʠʷ çʀʪʦʛʠ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʛʦʨʦʜʝ 
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