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ɺ ʞʫʨʥʘʣʝ çʇʨʦʙʣʝʤʳ ʵʢʦʣʦʛʠʠ ʠ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ ʪʝʭʥʦʛʝʥʥʦʛʦ ʨʝʛʠʦʥʘè ʧʫʙʣʠʢʫʶʪʩʷ ʩʪʘʪʴʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʥʘʫʯʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʘʩʧʠʨʘʥʪʦʚ ʚʫʟʦʚ ʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʢʦʪʦʨʳʝ 

ʦʭʚʘʪʳʚʘʶʪ ʰʠʨʦʢʠʡ ʢʨʫʛ ʚʦʧʨʦʩʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ, ʘ ʪʘʢʞʝ ʬʣʦʨʠʩʪʠʯʝʩʢʦʡ, ʬʘʫʥʠʩʪʠʯʝʩʢʦʡ, ʙʠʦʬʠʟʠʯʝʩʢʦʡ 

ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʢʘʩʘʶʪʩʷ ʧʨʦʙʣʝʤ ʵʢʦʣʦʛʠʠ ʠ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ.  

ʇʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʵʢʦʣʦʛʠʠ, ʙʦʪʘʥʠʢʠ, ʟʦʦʣʦʛʠʠ, ʬʠʟʠʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ, ʯʝʣʦʚʝʢʘ 

ʠ ʞʠʚʦʪʥʳʭ, ʙʠʦʬʠʟʠʢʠ, ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʩʪʫʜʝʥʪʦʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ, 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʫʣʴʪʝʪʦʚ ʠ ʢʘʬʝʜʨ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ. 
 

ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ 
 

ɹʝʩʧʘʣʦʚʘ ʉ. ɺ., ʧʨʦʬ., ʜ-ʨ ʬʠʟ.-ʤʘʪ. ʥʘʫʢ 

(ʛʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ) 
ʌɻɹʆʋ ɺʆ çɼʦʥʝʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ɻʦʨʝʮʢʠʡ ʆ. ʉ., ʧʨʦʬ., ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ 

(ʟʘʤ. ʛʣʘʚʥʦʛʦ ʨʝʜʘʢʪʦʨʘ) 
ʌɻɹʆʋ ɺʆ çɼʦʥʝʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ɸʢʘʪʦʚ ɺ. ɺ., ʧʨʦʬ., ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ  ʌɻɹʆʋ ɺʆ çʄʘʡʢʦʧʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪè 

ɸʣʝʤʘʩʦʚʘ ɸ. ʉ., ʧʨʦʬ., ʜ-ʨ ʭʠʤ. ʥʘʫʢ ʌɻɹʆʋ ɺʆ çɼʦʥʝʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ɺʘʨʜʫʥʠ ʊ. ɺ., ʜʦʮ., ʜ-ʨ ʧʝʜ. ʥʘʫʢ ʌɻɸʆʋ ɺʆ çʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ɹʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ 

ʖʌʋ, ɸʢʘʜʝʤʠʷ ʙʠʦʣʦʛʠʠ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʠʤ. ɼ. ʀ. ʀʚʘʥʦʚʩʢʦʛʦ 

ɻʣʫʭʦʚ ɸ. ɿ., ʧʨʦʬ., ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ  ʌɻɹʅʋ çɼʦʥʝʮʢʠʡ ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜè 

ɻʦʨʙʦʚ ʉ. ʅ., ʜʦʮ., ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ  ʌɻɸʆʋ ɺʆ çʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ɸʢʘʜʝʤʠʷ 

ʙʠʦʣʦʛʠʠ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʠʤ. ɼ. ʀ. ʀʚʘʥʦʚʩʢʦʛʦ 

ɼʝʤʯʝʥʢʦ ʉ. ʀ., ʜʦʮ., ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ ʌɻɹʆʋ ɺʆ çɼʦʥʝʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ɼʝʥʠʩʦʚʘ ʊ. ɺ., ʜʦʮ., ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ ʌɻɸʆʋ ɺʆ çʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ɸʢʘʜʝʤʠʷ 

ʙʠʦʣʦʛʠʠ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʠʤ. ɼ. ʀ. ʀʚʘʥʦʚʩʢʦʛʦ 

ʂʘʟʝʝʚ ʂ. ʐ., ʧʨʦʬ., ʜ-ʨ ʛʝʦʛʨ. ʥʘʫʢ ʌɻɸʆʋ ɺʆ çʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ɸʢʘʜʝʤʠʷ 

ʙʠʦʣʦʛʠʠ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʠʤ. ɼ. ʀ. ʀʚʘʥʦʚʩʢʦʛʦ 

ʂʘʣʘʝʚ ɺ. ʅ., ʧʨʦʬ., ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ ʌɻɹʆʋ ɺʆ çɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ʂʣʠʤʝʥʢʦ ʆ. ɽ., ʩ.ʥ.ʩ., ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ ʌɻɹʋʅ çʆʨʜʝʥʘ ʊʨʫʜʦʚʦʛʦ ʂʨʘʩʥʦʛʦ ɿʥʘʤʝʥʠ ʅʠʢʠʪʩʢʠʡ 

ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ ï ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʈɸʅè 

ʂʦʣʝʩʥʠʢʦʚ ʉ. ʀ., ʧʨʦʬ., ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ ʌɻɸʆʋ ɺʆ çʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ɸʢʘʜʝʤʠʷ 

ʙʠʦʣʦʛʠʠ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʠʤ. ɼ. ʀ. ʀʚʘʥʦʚʩʢʦʛʦ 

ʆʩʪʘʧʢʦ ɺ. ʄ., ʧʨʦʬ., ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ ʌɻɹʅʋ çɼʦʥʝʮʢʠʡ ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜè  

ʇʨʦʢʦʧʝʥʢʦ ɽ. ɺ., ʜʦʮ., ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ ʌɻɹʆʋ ɺʆ çɼʦʥʝʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ʉʘʬʦʥʦʚ ɸ. ʀ., ʜʦʮ., ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ ʌɻɹʆʋ ɺʆ çɼʦʥʝʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ʉʝʨʛʝʝʚ ʄ. ɽ., ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ ʌʅʎ ɹʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘʟʝʤʥʦʡ ʙʠʦʪʳ ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ ɼɺʆ ʈɸʅ 

ʉʦʙʦʣʝʚ ɺ. ʀ., ʧʨʦʬ., ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ ʌɻɸʆʋ ɺʆ çʂʨʳʤʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤ. ɺ. ʀ. ɺʝʨʥʘʜʩʢʦʛʦè, ɻʫʤʘʥʠʪʘʨʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʘʢʘʜʝʤʠʷ 

ʊʨʫʰ ɺ. ɺ., ʜʦʮ., ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ ʌɻɹʆʋ ɺʆ çɼʦʥʝʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ʏʝʤʝʨʠʩ ʆ. ɺ., ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ  

(ʦʪʚ. ʩʝʢʨʝʪʘʨʴ) 
ʌɻɹʆʋ ɺʆ çɼʦʥʝʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ʇʠʨʢʦ ʀ. ʌ., ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ 

(ʦʪʚ. ʩʝʢʨʝʪʘʨʴ) 
ʌɻɹʆʋ ɺʆ çɼʦʥʝʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɾʫʨʥʘʣ ʚʢʣʶʯʝʥ ʚ ʇʝʨʝʯʝʥʴ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ ʠʟʜʘʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʜʦʣʞʥʳ ʙʳʪʴ ʦʧʫʙʣʠʢʦʚʘʥʳ 

ʦʩʥʦʚʥʳʝ ʥʘʫʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʡ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ ʥʘʫʢ, ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ 

ʩʪʝʧʝʥʠ ʜʦʢʪʦʨʘ ʥʘʫʢ (ʇʝʨʝʯʝʥʴ ɺɸʂ ʈʌ ʩ 09.04.2024 ʛ.) ʧʦ ʩʣʝʜʫʶʱʠʤ ʥʘʫʯʥʳʤ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ:  

1.5.9. ɹʦʪʘʥʠʢʘ (ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ);    1.5.15. ʕʢʦʣʦʛʠʷ (ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ). 

ɾʫʨʥʘʣ ʚʢʣʶʯʝʥ ʚ ʇʝʨʝʯʝʥʴ ʈʀʅʎ (ʣʠʮʝʥʟʠʦʥʥʳʡ ʜʦʛʦʚʦʨ ˉ 378-06/2016 ʦʪ 24.06.2016 ʛ.). 
 

ɸʜʨʝʩ ʠʟʜʘʪʝʣʷ: 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 125009, ʛ. ʄʦʩʢʚʘ, 

ʚʥ. ʪʝʨ. ʛ. ʄʫʥʠʮʠʧʘʣʴʥʳʡ ʆʢʨʫʛ ʊʚʝʨʩʢʦʡ, ʫʣ. ʊʚʝʨʩʢʘʷ, ʜ. 11, ʩʪʨ. 1;  

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çɼʦʥʝʮʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 283001, ʛ. ɼʦʥʝʮʢ, ʫʣ. ʋʥʠʚʝʨʩʠʪʝʪʩʢʘʷ, 24. 
 

ɸʜʨʝʩ ʨʝʜʘʢʮʠʠ: 

283050, ɼʦʥʝʮʢʘʷ ʅʘʨʦʜʥʘʷ ʈʝʩʧʫʙʣʠʢʘ, ʛ.ʦ. ɼʦʥʝʮʢ, ʛ. ɼʦʥʝʮʢ, ʫʣ. ʑʦʨʩʘ, 46. 
 

ʉʘʡʪ ʞʫʨʥʘʣʘ:  https://dongu-ecolog.ru/                                      E-mail: dongu_eco@mail.ru 
 

ʇʝʯʘʪʘʝʪʩʷ ʧʦ ʨʝʰʝʥʠʶ ʋʯʝʥʦʛʦ ʩʦʚʝʪʘ ʌɻɹʆʋ ɺʆ çɼʦʥʝʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

ʧʨʦʪʦʢʦʣ  ̄12 ʦʪ 31.10.2025 ʛ. 
 

â ʌɻɹʆʋ ɺʆ çɼʦʥʝʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, 2025 



ISSN 2077-3366 Problems of Ecology and Nature Protection of Technogenic Region. 2025. No 3 

 

 

Papers of academic staff, scientific employees and post-graduate students of high schools and research 

organizations cover a wide range of questions of ecological, floristic, faunistic, biophysical and physiological 

orientation and touches problems of ecology and nature protection.  

It is intended for ecologists, botanists, zoologists, plants physiologists, man and animals physiologists, 

biophysics, experts in nature protection and for teachers and students of biological and ecological faculties of 

higher educational institutions. 

Editorial  Board 
Bespalova S. V. (Editor-in-Chief) Donetsk State University 

Goretsky O. S. (Associate Editor) Donetsk State University 

Akatov V. V. Maikop State Technological University 

Alemasova A. S. Donetsk State University 

Varduni T. V.  Academy of Biology and Biotechnology  

Botanical Garden of Southern Federal University 

Glukhov A. Z. Donetsk Botanical Garden  

Gorbov S. N. Academy of Biology and Biotechnology  

Southern Federal University 

Demchenko S. I.  Donetsk State University 

Denisova T. V. Academy of Biology and Biotechnology  

Southern Federal University 

Kazeev K. Sh. Academy of Biology and Biotechnology  

Southern Federal University 

Kalaev V. N. Voronezh State University 

Klimenko O. E. Nikitsky Botanical Garden 

Kolesnikov S. I. Academy of Biology and Biotechnology  

Southern Federal University 

Ostapko V. M. Donetsk Botanical Garden  

Prokopenko E. V. Donetsk State University 

Safonov A. I . Donetsk State University 

Sergeev M. E. Federal Scientific Center of the East Asia  

Terrestrial Biodiversity 

Sobolev V. I. Humanities and Education Science Academy 

Crimean Federal University  

Trush V. V. Donetsk State University 

Chemeris O.V. (Managing editor) Donetsk State University 

Pirko I. F. (Managing editor) Donetsk State University 
 

The journal is included in the List of peer-reviewed scientific publications in which the main scientific 

results of dissertations for the scientific degree of Candidate of Sciences, for the scientific degree of Doctor of 

Sciences should be published (List of the Higher Attestation Commission of the Russian Federation from 

April 9, 2024) in the following scientific specialties:  

1.5.9. Botany (biological sciences);      1.5.15. Ecology (biological sciences). 

Journal is included in the List of Russian scientific citation index (license agreement No 378-06/2016 

dated 24.06.2016). 
 

Publisher's address:  
Ministry of Science and Higher Education of the Russian Federation, Tverskoy Municipal District, 

Tverskaya St., 11, building 1, Moscow, 125009; 
Donetsk State University, 24 Universitetskaya str., Donetsk, 283001 

 

Address of editorial board: 

Faculty of Biology, Donetsk State University, Schorsa str., 46, Donetsk, DPR, 283050.  

 
 

Web-site of journal: https://dongu-ecolog.ru/                              ɽ-mail: dongu_eco@mail.ru  
 

Printed by decision of Donetsk State University Scientific Council 

protocol No 12 dated 31.10.2025 
 

â Donetsk State University, 2025 



ISSN 2077-3366 ʇʨʦʙʣʝʤʳ ʵʢʦʣʦʛʠʠ ʠ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ ʪʝʭʥʦʛʝʥʥʦʛʦ ʨʝʛʠʦʥʘ. 2025. ˉ 3 

 4 

ʉ ʆ ɼ ɽ ʈ ɾ ɸ ʅ ʀ ɽ 
 

ʌʃʆʈɸ, ʕʂʆʃʆɻʀʗ ʀ ʆʍʈɸʅɸ ʈɸʉʊʀʊɽʃʔʅʆɻʆ ʄʀʈɸ 
 

ɻʨʠʜʴʢʦ ʆ. ɸ., ʍʘʨʭʦʪʘ ʃ. ɺ., ʃʠʭʘʮʢʘʷ ɽ. ʅ. ʈʝʟʫʣʴʪʘʪʳ ʠʥʪʨʦʜʫʢʮʠʠ ʠ 

ʧʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʜʢʠʭ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʵʢʩʧʦʟʠʮʠʠ ɼʦʥʝʮʢʦʛʦ 

ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ ................................................................................................................  6 

ɼʦʩʪʦʚʘʣʦʚʘ ɼ. ɸ., ɻʣʫʭʦʚ ɸ. ɿ., ʇʦʜʛʦʨʦʜʝʮʢʠʡ ʅ. ʉ. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʚʠʜʦʚ ʫʨʙʘʥʦʜʝʥʜʨʦʬʣʦʨʳ ʚ ʫʩʣʦʚʠʷʭ ʧʦʨʦʜʥʳʭ ʦʪʚʘʣʦʚ ʫʛʦʣʴʥʳʭ 

ʰʘʭʪ ɼʦʥʙʘʩʩʘ ........................................................................................................................  17 

ɼʴʷʢʦʚʘ ʅ. ɸ. ʉʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʤʳʰʴʷʢʘ ʚ ʧʦʯʚʘʭ ʥʝʢʦʪʦʨʳʭ 

ʘʛʨʦʮʝʥʦʟʦʚ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ ......................................................................................  25 

ʂʠʰʢʘʥʴ ʈ. ɺ. ʆ ʥʘʭʦʜʢʘʭ ʦʙʨʘʟʮʦʚ ʦʪʧʝʯʘʪʢʦʚ ʢʦʨʳ ʠ ʦʙʣʠʩʪʚʝʥʥʳʭ ʚʝʪʚʝʡ 

Bothrodendron punctatum Lindley et Hutton, 1833 ʚ ʦʪʣʦʞʝʥʠʷʭ ɼʦʥʝʮʢʦʛʦ ʙʘʩʩʝʡʥʘ ....  33 

ʅʦʩʦʚʘ ʄ. ɺ., ʉʝʨʝʜʠʥʘ ɺ. ʇ., ʉʪʦʚʙʫʥʠʢ ʉ. ɸ. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʪʝʭʥʦʛʝʥʥʦ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʚ ʫʩʣʦʚʠʷʭ ʩʨʝʜʥʝʪʘʝʞʥʦʡ ʧʦʜʟʦʥʳ 

ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ (ʍʄɸʆ) ....................................................................................................  58 

ʌɸʋʅɸ, ʕʂʆʃʆɻʀʗ ʀ ʆʍʈɸʅɸ ɾʀɺʆʊʅʆɻʆ ʄʀʈɸ 
 

ɸʤʦʣʠʥ ɸ. ɺ. ʈʦʶʱʠʝ ʦʩʳ ʩʝʤʝʡʩʪʚʘ Sphecidae (Hymenoptera: Spheciformes) 

ʉʝʚʝʨʥʦʛʦ ʇʨʠʘʟʦʚʴʷ ʠ ɼʦʥʝʮʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ............................................................  67 

ʆʣʴʰʝʚʩʢʘʷ ɸ. ɺ., ʐʝʚʯʝʥʢʦ ɺ. ʅ., ʄʘʣʴʮʝʚʘ ʊ. ɸ., ʉʘʨʢʠʩʷʥ ɼ. ʉ., 

ʏʦʣʫʪʘʝʚʘ ʕ. ʕ. ʀʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʦʩʪʘ ʨʘʟʥʦʧʦʣʳʭ ʦʩʦʙʝʡ ʘʚʩʪʨʘʣʠʡʩʢʦʛʦ 

ʢʨʘʩʥʦʢʣʝʰʥʝʚʦʛʦ ʨʘʢʘ Cherax quadricarinatus (von Martens, 1868) ʧʨʠ ʚʚʝʜʝʥʠʠ ʚ 

ʨʘʮʠʦʥ ʙʘʢʪʝʨʠʦʮʠʥʘ .............................................................................................................  77 

ʉʝʨʜʶʢ ɺ. ʖ., ɿʘʤʦʪʘʡʣʦʚ ɸ. ʉ., ɻʦʞʢʦ ɸ. ɸ. ʕʢʦʣʦʛʦ-ʬʘʫʥʠʩʪʠʯʝʩʢʠʡ ʦʙʟʦʨ 

ʞʫʞʝʣʠʮ (Coleoptera, Carabidae) ʚ ʥʘʩʘʞʜʝʥʠʷʭ ʰʝʣʢʦʚʠʮʳ ʉʣʘʚʷʥʩʢʦʛʦ ʨʘʡʦʥʘ 

ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ..............................................................................................................  86 

ʌʀɿʀʆʃʆɻʀʗ ʀ ʕʂʆʃʆɻʀʗ ʈɸʉʊɽʅʀʁ, ʄʀʂʆʃʆɻʀʗ 
 

ʏʝʤʝʨʠʩ ʆ. ɺ. ʄʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʛʣʫʙʠʥʥʦʛʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʛʨʠʙʘ  

Irpex lacteus (Fr.) Fr. ï ʧʨʦʜʫʮʝʥʪʘ ʮʝʣʣʶʣʦʟʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ .............................  97 

  

  
 

 



ISSN 2077-3366 Problems of Ecology and Nature Protection of Technogenic Region. 2025. No 3 

 5 

C O N T E N T S 
 

FLORA, ECOLOGY AND PROTECTION OF THE PLANT KINGDOM  
 

Hrydko O. A., Kharkhota L. V., Likhatskaya E. N. Results of introduction and prospects 

for using rare woody plants in the exposition display garden of Donetsk Botanical  

Garden ......................................................................................................................................  6 

Dostovalova D. A., Glukhov A. Z., Podgorodetsky N. S. Functional capabilities of 

urbanodendroflora species in rock dumps of Donbass coal mines ..........................................  17 

Dyakova N. A. Content of heavy metals and arsenic in soils of some agrocenoses of 

Voronezh region .......................................................................................................................  25 

Kishkan R. V. On the finding of print samples and leafy branches of Bothrodendron 

punctatum Lindley et Hutton, 1833 in the deposits of the Donetsk basin ...............................  33 

Nosova M. V., Seredina V. P., Stovbunik S. A. Economic efficiency of reclamation of 

technogenically saline soils in the conditions of the middle taiga subzone of Western 

Siberia (Khanty-Mansiysk Autonomous Okrug) .....................................................................  58 

FAUNA, ECOLOGY AND PROTECTION OF THE ANIMAL KINGDOM  
 

Amolin A. V. Digger wasps of the family Sphecidae (Hymenoptera: Spheciformes) in the 

Northern Cis-Azov region and Donetsk Upland ......................................................................  67 

Olshevskaya A. V., Shevchenko V. N., Maltseva T. A., Sarkisyan D. S., Cholutaeva E. E. 

Study of growth characteristics of male and female Australian red-claw crayfish Cherax 

quadricarinatus (von Martens, 1868) when introducing bacteriocin into their diet ................  77 

Serdyuk V. Yu., Zamotajlov A. S., Gozhko A. A. Ecological and faunistic survey of 

ground beetles (Coleoptera, Carabidae) in mulberry plantations in the Slavyansky District 

of Krasnodar Territory .............................................................................................................  86 

PHYSIOLOGY AND ECOLOGY OF THE PLANT, MYCOLOGY  
 

Chemeris O. V. Scaling up the process of deep cultivation of the fungus Irpex 

lacteus (Fr.) Fr., a producer of cellulolytic enzymes ...............................................................  97 

  

  



ISSN 2077-3366 ʇʨʦʙʣʝʤʳ ʵʢʦʣʦʛʠʠ ʠ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ ʪʝʭʥʦʛʝʥʥʦʛʦ ʨʝʛʠʦʥʘ. 2025. ˉ 3 

 

6 

 

ʌʃʆʈɸ, ʕʂʆʃʆɻʀʗ ʀ ʆʍʈɸʅɸ ʈɸʉʊʀʊɽʃʔʅʆɻʆ ʄʀʈɸ 

FLORA, ECOLOGY AND PROTECTION OF THE PLANT KINGDOM  
 

 

ʋɼʂ 58.006:635.92.05(477.62) DOI: 10.5281/zenodo.17563426 EDN: ILAVMS  

 
É
 ʆ. ɸ. ɻʨʠʜʴʢʦ, ʃ. ɺ. ʍʘʨʭʦʪʘ, ɽ. ʅ. ʃʠʭʘʮʢʘʷ 

 

ʈɽɿʋʃʔʊɸʊʓ ʀʅʊʈʆɼʋʂʎʀʀ ʀ ʇɽʈʉʇɽʂʊʀɺʓ ʀʉʇʆʃʔɿʆɺɸʅʀʗ  

ʈɽɼʂʀʍ ɼʈɽɺɽʉʅʓʍ ʈɸʉʊɽʅʀʁ ɺ ʕʂʉʇʆɿʀʎʀʀ  

ɼʆʅɽʎʂʆɻʆ ɹʆʊɸʅʀʏɽʉʂʆɻʆ ʉɸɼɸ  

 

ʌɻɹʅʋ ɼʦʥʝʮʢʠʡ ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ 

ʈʦʩʩʠʷ, 283023, ɼʅʈ, ʛ. ɼʦʥʝʮʢ, ʧʨ. ʀʣʴʠʯʘ, 110 

 
ɻʨʠʜʴʢʦ ʆ. ɸ., ʍʘʨʭʦʪʘ ʃ. ɺ., ʃʠʭʘʮʢʘʷ ɽ. ʅ. ʈʝʟʫʣʴʪʘʪʳ ʠʥʪʨʦʜʫʢʮʠʠ ʠ ʧʝʨʩʧʝʢʪʠʚʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʜʢʠʭ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʵʢʩʧʦʟʠʮʠʠ ɼʦʥʝʮʢʦʛʦ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ. ï ɺ ʩʪʘʪʴʝ 

ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʥʪʨʦʜʫʢʮʠʦʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʵʥʜʝʤʠʯʥʳʭ, ʨʝʣʠʢʪʦʚʳʭ, ʠʩʯʝʟʘʶʱʠʭ ʜʨʝʚʝʩʥʳʭ 

ʨʘʩʪʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʵʢʩʧʦʟʠʮʠʠ çʈʝʜʢʠʝ ʜʨʝʚʝʩʥʳʝ ʨʘʩʪʝʥʠʷè ɼʦʥʝʮʢʦʛʦ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ. ɺ 

ʩʦʩʪʘʚʝ ʵʢʩʧʦʟʠʮʠʠ 40 ʪʘʢʩʦʥʦʚ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ 24 ʩʝʤʝʡʩʪʚʘʤ. ʕʢʩʧʦʟʠʮʠʷ, ʚʢʣʶʯʘʶʱʘʷ 

ʤʘʣʦʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʠ ʨʘʩʪʝʥʠʷ ʩ ʨʘʟʥʳʤ ʩʦʟʦʣʦʛʠʯʝʩʢʠʤ ʩʪʘʪʫʩʦʤ, ʚʳʟʳʚʘʝʪ ʠʥʪʝʨʝʩ ʫ ʧʦʩʝʪʠʪʝʣʝʡ ʩʘʜʘ, 

ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʦʙʲʝʢʪʦʤ ʚ ʵʢʩʢʫʨʩʠʦʥʥʦʤ ʤʘʨʰʨʫʪʝ, ʙʘʟʦʡ ʜʣʷ ʠʟʫʯʝʥʠʷ ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʜʨʝʚʝʩʥʳʭ 

ʧʦʨʦʜ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ, ʵʢʩʧʦʟʠʮʠʷ, ʨʝʜʢʠʝ ʚʠʜʳ, ʠʥʪʨʦʜʫʢʮʠʷ, ʘʜʘʧʪʘʮʠʷ, ʤʦʜʫʣʠ 

ʵʢʩʧʦʟʠʮʠʡ. 

 

ɺʚʝʜʝʥʠʝ 

ɹʦʪʘʥʠʯʝʩʢʠʝ ʩʘʜʳ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʛʣʦʙʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʩʦʭʨʘʥʝʥʠʷ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ [11]. ʉʦʟʜʘʥʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʙʦʪʘʥʠʯʝʩʢʠʭ ʢʦʣʣʝʢʮʠʡ ï ʦʜʠʥ ʠʟ 

ʵʬʬʝʢʪʠʚʥʳʭ, ʘ ʯʘʩʪʦ ʠ ʝʜʠʥʩʪʚʝʥʥʦ ʚʦʟʤʦʞʥʳʭ ʤʝʪʦʜʦʚ ʩʦʭʨʘʥʝʥʠʷ ʛʝʥʦʬʦʥʜʘ ʨʘʩʪʝʥʠʡ ʚ 

ʫʩʣʦʚʠʷʭ ex situ ï ʥʝʦʙʭʦʜʠʤʦ ʢʘʢ ʜʣʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʮʝʣʝʡ, ʪʘʢ ʠ ʢʘʢ ʙʘʟʘ ʜʣʷ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠ ʵʢʦʣʦʛʦ-ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ 

ʩʦʭʨʘʥʝʥʠʶ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ [6, 11]. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʶʪ ʚʦʧʨʦʩʳ ʧʨʠʢʣʘʜʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭ ʨʘʩʪʝʥʠʡ. ʂʦʣʣʝʢʮʠʠ ʙʦʪʘʥʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʩ ʫʩʧʝʭʦʤ ʤʦʛʫʪ 

ʩʦʜʝʡʩʪʚʦʚʘʪʴ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʧʦ ʦʙʥʦʚʣʝʥʠʶ ʟʝʣʝʥʦʛʦ ʬʦʥʜʘ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. 

ʂʦʣʣʝʢʮʠʷ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ɼʦʥʝʮʢʦʛʦ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ (ɼɹʉ) ʥʘʯʘʣʘ 

ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʚ 1960-ʝ ʛʦʜʳ ʩ ʧʝʨʚʳʭ ʧʦʩʘʜʦʢ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ ʚ ʵʢʩʧʦʟʠʮʠʷʭ ʉʘʜʘ. 

ɺ ʪʝʯʝʥʠʝ ʨʷʜʘ ʣʝʪ ʫʯʝʥʳʤʠ ɼɹʉ ʧʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʳʷʚʣʝʥʠʶ ʘʜʘʧʪʘʮʠʦʥʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʪʝʭʥʦʛʝʥʥʦʡ ʩʨʝʜʝ, ʠʟʫʯʝʥʠʶ 

ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʦʮʝʥʢʝ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʟʝʣʝʥʦʤ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʛʦʨʦʜʦʚ [2, 9]. ʆʜʥʘʢʦ ʚ ʢʫʣʴʪʫʨʝ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʠʟ ʥʠʭ 

ʷʚʣʷʶʪʩʷ ʤʘʣʦʠʟʚʝʩʪʥʳʤʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʨʝʜʢʦ ʚʳʨʘʱʠʚʘʝʤʳʤʠ ʨʘʩʪʝʥʠʷʤʠ. ɼʣʷ 

ʨʘʩʰʠʨʝʥʠʷ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʜʝʥʜʨʦʣʦʛʠʠ ʠ ʤʝʪʦʜʦʚ ʤʥʦʛʦʮʝʣʝʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʟʘʩʣʫʞʠʚʘʝʪ ʚʚʝʜʝʥʠʝ ʚ ʟʝʣʝʥʳʡ ʬʦʥʜ ʨʝʜʢʠʭ, 

ʵʥʜʝʤʠʯʥʳʭ ʠ ʠʩʯʝʟʘʶʱʠʭ ʚʠʜʦʚ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʦʙʦʙʱʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʥʪʨʦʜʫʢʮʠʠ ʨʝʜʢʠʭ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʚ 

ʵʢʩʧʦʟʠʮʠʠ ɼʦʥʝʮʢʦʛʦ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʦʟʝʣʝʥʝʥʠʠ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʦʚ ʶʛʘ ʩʪʝʧʥʦʡ ʟʦʥʳ. ɺ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʭʦʜʠʣʦ ʫʪʦʯʥʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ 

ʩʦʟʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ, ʦʮʝʥʢʘ ʫʩʧʝʰʥʦʩʪʠ ʠʥʪʨʦʜʫʢʮʠʠ, ʜʝʢʦʨʘʪʠʚʥʦʩʪʠ ʜʨʝʚʝʩʥʦ-

ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʨʘʩʪʝʥʠʡ. 

 

                                                 
É
 ɻʨʠʜʴʢʦ ʆ. ɸ., ʍʘʨʭʦʪʘ ʃ. ɺ., ʃʠʭʘʮʢʘʷ ɽ. ʅ., 2025 
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ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠ ̫

ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʜʨʝʚʝʩʥʳʝ ʨʘʩʪʝʥʠʷ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʚ ʵʢʩʧʦʟʠʮʠʠ çʈʝʜʢʠʝ 

ʜʨʝʚʝʩʥʳʝ ʨʘʩʪʝʥʠʷè ɼʦʥʝʮʢʦʛʦ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ. ʕʢʩʧʦʟʠʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʦʝ ʨʘʩʪʠʪʝʣʴʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʠʟ ʨʝʣʠʢʪʦʚʳʭ ʠ ʤʘʣʦʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ 

ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʨʝʛʠʦʥʘ ʚʠʜʦʚ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʷʚʣʷʝʪʩʷ ʙʘʟʦʡ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʧʦ ʠʥʪʨʦʜʫʢʮʠʠ ʨʝʜʢʠʭ ʠ ʠʩʯʝʟʘʶʱʠʭ ʚʠʜʦʚ.  

ʕʢʩʧʦʟʠʮʠʷ ʙʳʣʘ ʟʘʣʦʞʝʥʘ ʚ 1980-ʝ ʛʦʜʳ ʥʘ ʫʯʘʩʪʢʝ ʧʣʦʱʘʜʴ ʁ0,2 ʛʘ, ʟʘʪʝʥʝʥʥʦʤ ʠ 

ʟʘʱʠʱʝʥʥʦʤ ʜʝʨʝʚʴʷʤʠ ʦʢʨʫʞʘʶʱʝʛʦ ʣʘʥʜʰʘʬʪʘ, ʩ ʧʦʣʠʚʦʯʥʳʤ ʚʦʜʦʧʨʦʚʦʜʦʤ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʣʦ ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʨʘʩʪʝʥʠʡ ʚ ʧʝʨʚʳʝ ʛʦʜʳ ʧʦʩʣʝ ʧʦʩʘʜʢʠ.  

ʉʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʠ ʥʦʤʝʥʢʣʘʪʫʨʘ ʪʘʢʩʦʥʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʩʦʚʨʝʤʝʥʥʦʡ ʥʦʤʝʥʢʣʘʪʫʨʥʦʡ ʙʘʟʦʡ Catalogue of Life [12]. ʉʦʟʦʣʦʛʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʧʨʠʚʝʜʝʥ 

ʧʦ ʂʨʘʩʥʦʡ ʢʥʠʛʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʂʂʈʌ) ʠ ʂʨʘʩʥʦʤʫ ʩʧʠʩʢʫ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʉʦʶʟʘ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ (ʄʉʆʇ) [5, 13]. ʌʣʦʨʠʩʪʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʧʦ 

ʩʠʩʪʝʤʝ ɸ. ʃ. ʊʘʭʪʘʜʞʷʥʘ [10], ʵʢʦʙʠʦʤʦʨʬʳ ʚʳʜʝʣʝʥʳ ʧʦ ʦʪʥʦʰʝʥʠ ʁʨʘʩʪʝʥʠʡ ʢ ʚʦʜʥʦʤʫ 

ʨʝʞʠʤʫ ʠ ʩʚʝʪʫ [1, 7]. ʆʮʝʥʢʫ ʫʩʧʝʰʥʦʩʪʠ ʠʥʪʨʦʜʫʢʮʠʠ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʠʢʝ 

ʅ. ɸ. ʂʦʭʥʦ [4] ʧʦ ʟʥʘʯʝʥʠʶ ʘʢʢʣʠʤʘʪʠʟʘʮʠʦʥʥʦʛʦ ʯʠʩʣʘ (ɸ), ʢʦʪʦʨʦʝ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 
 

ɸ = PĬʚ + ɻĬʚ + ɿʤĬʚ +ɿʩĬʚ,  
 

ʛʜʝ ʈ ï ʧʦʢʘʟʘʪʝʣʴ ʨʦʩʪʘ; 

ɻ ï ʧʦʢʘʟʘʪʝʣʴ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ; 

ɿʤ ï ʧʦʢʘʟʘʪʝʣʴ ʟʠʤʦʩʪʦʡʢʦʩʪʠ; 

ɿʩ ï ʧʦʢʘʟʘʪʝʣʴ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ; 

ʚ ï ʢʦʵʬʬʠʮʠʝʥʪ ʚʝʩʦʤʦʩʪʠ ʧʨʠʟʥʘʢʘ. 

ʋʯʠʪʳʚʘʷ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʛʠʦʥʘ, ʙʳʣʠ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ: ʟʠʤʦʩʪʦʡʢʦʩʪʠ ï 7, ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ï 7, ʧʦʢʘʟʘʪʝʣʷ ʛʝʥʝʨʘʪʠʚʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ï 4, ʧʦʢʘʟʘʪʝʣʷ ʨʦʩʪʘ ï 2. ɼʣʷ ʜʝʢʦʨʘʪʠʚʥʳʭ ʬʦʨʤ, ʩʦʨʪʦʚ ʢʦʵʬʬʠʮʠʝʥʪ ʚʝʩʦʤʦʩʪʠ 

ʧʦʢʘʟʘʪʝʣʷ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʙʳʣ ʧʨʠʥʷʪ ʨʘʚʥʳʤ 0, ʘ ʨʦʩʪʘ ï 6. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ 

ʧʦʢʘʟʘʪʝʣʝʡ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʠʭ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ: 

ʧʦʣʥʘʷ ï ɸ= 100 ï 80; ʩʨʝʜʥʷʷ ï ɸ = 79 ï 60; ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ ï ɸ = 59 ï 40; ʩʣʘʙʘʷ ï 

ɸ = 39 ï 20; ʦʯʝʥʴ ʩʣʘʙʘʷ ï ʤʝʥʝʝ 20 ʙʘʣʣʦʚ. ʆʮʝʥʢʫ ʜʝʢʦʨʘʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʣʠ ʧʦ ʰʢʘʣʝ 

ʅ. ɺ. ʂʦʪʝʣʦʚʦʡ, ʅ. ʉ. ɻʨʝʯʢʦ [3]: ɼ1 ï ʨʘʩʪʝʥʠʷ, ʜʝʢʦʨʘʪʠʚʥʳʝ ʧʦ ʦʪʜʝʣʴʥʳʤ ʧʨʠʟʥʘʢʘʤ; 

ɼ2 ï ʜʝʢʦʨʘʪʠʚʥʳ ʚ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʝʨʠʦʜʳ ʩʝʟʦʥʘ; ɼ3 ï ʜʝʢʦʨʘʪʠʚʥʳ ʚ ʪʝʯʝʥʠʝ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ; ɼ4 ï ʜʝʢʦʨʘʪʠʚʥʳ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ.  

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʕʢʩʧʦʟʠʮʠʷ çʈʝʜʢʠʝ ʜʨʝʚʝʩʥʳʝ ʨʘʩʪʝʥʠʷè ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ʉʝʚʝʨʥʦʛʦ ʤʘʩʩʠʚʘ ʉʘʜʘ. ʉ ʚʦʩʪʦʯʥʦʡ ʠ ʶʞʥʦʡ ʩʪʦʨʦʥ ʦʛʨʘʥʠʯʝʥʘ ʣʠʥʝʡʥʦʡ ʦʜʥʦʨʷʜʥʦʡ 

ʧʦʩʘʜʢʦʡ ʜʝʨʝʚʴʝʚ Corylus colurna L., ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʱʠʪʫ ʫʯʘʩʪʢʘ ʦʪ ʚʥʝʰʥʠʭ 

ʬʘʢʪʦʨʦʚ ʠ ʩʦʟʜʘʝʪ ʵʩʪʝʪʠʯʝʩʢʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ; ʩ ʩʝʚʝʨʥʦʡ ʠ ʟʘʧʘʜʥʦʡ 

ʩʪʦʨʦʥ ï ʧʨʠʤʳʢʘʝʪ ʢ ʣʘʥʜʰʘʬʪʥʳʤ ʢʦʤʧʦʟʠʮʠʷʤ çʄʦʨʩʢʦʝ ʜʥʦè ʠ çʗʧʦʥʩʢʠʡ ʩʘʜè.  

ʇʣʘʥʠʨʦʚʦʯʥʦʝ ʨʝʰʝʥʠʝ ʵʢʩʧʦʟʠʮʠʠ çʈʝʜʢʠʝ ʜʨʝʚʝʩʥʳʝ ʨʘʩʪʝʥʠʷè ʚʳʧʦʣʥʝʥʦ ʚ 

ʧʝʡʟʘʞʥʦʤ ʩʪʠʣʝ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʘʢ ʨʝʢʨʝʘʮʠʦʥʥʳʤ ʥʘʛʨʫʟʢʘʤ, ʪʘʢ ʠ ʥʘʫʯʥʳʤ 

ʧʦʪʨʝʙʥʦʩʪʷʤ. ʇʨʦʣʦʞʝʥʥʘʷ ʵʢʩʢʫʨʩʠʦʥʥʘʷ ʪʨʦʧʘ ʟʘʤʢʥʫʪʦʡ ʬʦʨʤʳ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʦʩʝʪʠʪʝʣʷʤ ʜʦʩʪʫʧʥʳʡ ʦʙʟʦʨ ʨʘʩʪʝʥʠʡ. ʇʨʠ ʩʦʟʜʘʥʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʤʧʦʟʠʮʠʡ 

ʠʩʧʦʣʴʟʦʚʘʥ ʧʨʠʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʤʠʢʨʦʣʘʥʜʰʘʬʪʦʚ, ʧʦʩʪʨʦʝʥʥʳʭ ʧʦ 

ʧʨʘʚʠʣʘʤ ʩʘʜʦʚʦ-ʧʘʨʢʦʚʦʛʦ ʠʩʢʫʩʩʪʚʘ. ɺ ʮʝʥʪʨʝ ʢʦʤʧʦʟʠʮʠʦʥʥʦʡ ʛʨʫʧʧʳ ʨʘʟʤʝʱʝʥʳ 

ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʝ ʣʠʩʪʚʝʥʥʳʝ ʠ ʭʚʦʡʥʳʝ ʵʢʟʦʪʠʯʝʩʢʠʝ ʚʠʜʳ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ (Aesculus 

parviflora Walter, Castanea sativa Mill., Liriodendron tulipifera L., Magnolia kobus DC., Abies 

alba Mill ., Metasequoia glyptostroboides Hu et W.C. Cheng), ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ ʘʢʮʝʥʪʘʤʠ ʠ 

ʚʠʟʫʘʣʴʥʦʡ ʜʦʤʠʥʘʥʪʦʡ, ʯʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʦʨʠʛʠʥʘʣʴʥʦʩʪʴ ʵʢʩʧʦʟʠʮʠʠ. ʉʚʦʙʦʜʥʳʝ ʧʦʩʘʜʢʠ 
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ʠʟ ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʫʩʪʘʨʥʠʢʦʚ (Forsythia suspensa (Thunb.) Vahl, Hydrangea arborescens L., 

Mahonia aquifolium (Pursh) Nutt., Paeonia Ĭ suffruticosa Andrews) ʩʦʟʜʘʶʪ ʧʳʰʥʦʝ 

ʦʢʘʡʤʣʝʥʠʝ ʚʜʦʣʴ ʜʦʨʦʞʝʢ ʠ ʚʳʧʦʣʥʷʶʪ ʬʫʥʢʮʠʶ ʨʘʟʛʨʘʥʠʯʝʥʠ ̫ʧʨʦʩʪʨʘʥʩʪʚʘ (ʨʠʩ. 1).  
 

 
 

 
 

 

 
 

 

 
 

ʈʠʩ. 1. ʌʨʘʛʤʝʥʪʳ ʵʢʩʧʦʟʠʮʠʠ çʈʝʜʢʠʝ ʜʨʝʚʝʩʥʳʝ ʨʘʩʪʝʥʠʷè ɼʦʥʝʮʢʦʛʦ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ  

 

ɺ ʩʦʩʪʘʚʝ ʵʢʩʧʦʟʠʮʠʠ 36 ʚʠʜʦʚ, 1 ʧʦʜʚʠʜ, 1 ʬʦʨʤʘ, 1 ʨʘʟʥʦʚʠʜʥʦʩʪʴ, 1 ʩʦʨʪ, 

ʦʪʥʦʩʷʱʠʝʩʷ ʢ 24 ʩʝʤʝʡʩʪʚʘʤ (ʪʘʙʣ. 1). ʉʝʤʝʡʩʪʚʘ Fagaceae ʠ Rosaceae ʧʨʝʜʩʪʘʚʣʝʥʳ 

4 ʪʘʢʩʦʥʘʤʠ ʢʘʞʜʦʝ; Cupressaceae, Oleaceae ʠ Sapindaceae ï 3 ʪʘʢʩʦʥʘʤʠ; Betulaceae ʠ 

Magnoliaceae ï 2; ʦʩʪʘʣʴʥʳʝ ʩʝʤʝʡʩʪʚʘ ï ʦʜʥʠʤ ʪʘʢʩʦʥʦʤ.  

ʉʦʛʣʘʩʥʦ ʬʣʦʨʠʩʪʠʯʝʩʢʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ ɸ. ʃ. ʊʘʭʪʘʜʞʷʥʘ ʚ ʵʢʩʧʦʟʠʮʠʠ 

ʜʦʤʠʥʠʨʫʶʪ ʚʠʜʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʠʟ ɺʦʩʪʦʯʥʦʘʟʠʘʪʩʢʦʡ ʬʣʦʨʠʩʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ (13 ʚʠʜʦʚ, 

ʠʣʠ 36 % ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ), ʧʦ 6 ʚʠʜʦʚ (17 %) ʧʨʦʠʩʭʦʜʷʪ ʠʟ ʎʠʨʢʫʤʙʦʨʝʘʣʴʥʦʡ ʠ 

ɸʪʣʘʥʪʠʯʝʩʢʦ-ʉʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʦʡ ʦʙʣʘʩʪʝʡ, ʘʨʝʘʣ 7 ʚʠʜʦʚ (19 %) ʦʭʚʘʪʳʚʘʝʪ 2 ʠ ʙʦʣʝʝ 

ʦʙʣʘʩʪʝʡ; ʀʨʘʥʦ-ʊʫʨʘʥʩʢʘʷ, ʄʘʜʨʝʘʥʩʢʘʷ, ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʘʷ ʦʙʣʘʩʪʠ ʠ ʦʙʣʘʩʪʴ ʉʢʘʣʠʩʪʳʭ 

ʛʦʨ ʧʨʝʜʩʪʘʚʣʝʥʳ 1 ʚʠʜʦʤ ʢʘʞʜʘʷ. 
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ʊʘʙʣʠʮʘ 1 

ʊʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʦʮʝʥʢʘ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʜʨʝʚʝʩʥʳʭ 

ʨʘʩʪʝʥʠʡ ʵʢʩʧʦʟʠʮʠʠ çʈʝʜʢʠʝ ʜʨʝʚʝʩʥʳʝ ʨʘʩʪʝʥʠʷè ʚ ɼʦʥʝʮʢʦʤ ʙʦʪʘʥʠʯʝʩʢʦʤ ʩʘʜʫ 
 

ʅʘʟʚʘʥʠʝ ʪʘʢʩʦʥʘ 

ʉʪʘʪʫʩ 

ʨʝʜ-

ʢʦʩʪʠ*  

ʕʢʦʣʦ-

ʛʠʯʝʩʢʘʷ 

ʛʨʫʧʧʘ**  

ɸʢʢʣʠ-

ʤʘʪʠ-

ʟʘʮʠʦʥʥʦʝ 

ʯʠʩʣʦ 

ɻʨʫʧʧʘ 

ʧʝʨʩʧʝʢʪʠʚ-

ʥʦʩʪʠ 

ɻʨʫʧʧʘ 

ʜʝʢʦʨʘʪʠʚ-

ʥʦʩʪʠ 

1 2 3 4 5 6 

Cupressaceae 

Chamaecyparis lawsoniana  

(A. Murray bis) Parl. 
NT Ms, He 69 ʩʨʝʜʥʷʷ ɼ4 

Metasequoia glyptostroboides 

Hu et W.C. Cheng 
EN Ms, ScHe 94 ʧʦʣʥʘʷ ɼ4 

Microbiota decussata Kom. ʀ KsMs, He 72 ʩʨʝʜʥʷʷ ɼ4 

Pinaceae 

Abies alba Mill.  LC Ms, Sc 68 ʩʨʝʜʥʷʷ ɼ4 

Pinus koraiensis Siebold et 

Zucc.  
LC Ms, He 68 ʩʨʝʜʥʷʷ ɼ4 

P. nigra J.F.Arnold subsp. 

pallasiana (Lamb.) Holmboe 
ʀ 

KsMs, 

ScHe 
94 ʧʦʣʥʘʷ ɼ4 

Ginkgoaceae 

Ginkgo biloba L.  EN HgrMs, He 94 ʧʦʣʥʘʷ ɼ3 

Taxaceae 

Taxus baccata L.  ʋ Ms, Sc 94 ʧʦʣʥʘʷ ɼ4 

Anacardiaceae 

Rhus typhina L. LC Ms, ScHe 82 ʧʦʣʥʘʷ ɼ3 

Araliaceae 

Eleutherococcus sessiliflorus 

(Rupr. & Maxim.) S. Y. Hu 
- Ms, He 74 ʩʨʝʜʥʷʷ ɼ1 

Berberidaceae 

Mahonia aquifolium (Pursh) 

Nutt.  
- 

KsMs, 

HeSc 
100 ʧʦʣʥʘʷ ɼ4 

Betulaceae 

Corylus avellana L. LC Ms, HeSc 100 ʧʦʣʥʘʷ ɼ2 

C. colurna L.  LC, ʀ Ms, HeSc 98 ʧʦʣʥʘʷ ɼ3 

Buxaceae 

Buxus sempervirens L. LC 
KsMs, 

HeSc 
79 ʩʨʝʜʥʷʷ ɼ4 

Calycanthaceae 

ʉalycanthus floridus L. - Ms, He 72 ʩʨʝʜʥʷʷ ɼ2 

Caprifoliaceae 

Lonicera tatarica L. - 
KsMs, 

ScHe 
100 ʧʦʣʥʘʷ ɼ2 

Celastraceae 

Euonymus nanus M. Bieb. ʂʈ 
KsMs, 

HeSc 
92 ʧʦʣʥʘʷ ɼ4 

Cornaceae 

Cornus mas L.  LC Ms, ScHe 100 ʧʦʣʥʘʷ ɼ2 

Elaeagnaceae 

Elaeagnus multiflora Thunb.  - KsMs, He 85 ʧʦʣʥʘʷ ɼ3 

https://ru.wikipedia.org/wiki/J.F.Arnold


ISSN 2077-3366 ʇʨʦʙʣʝʤʳ ʵʢʦʣʦʛʠʠ ʠ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ ʪʝʭʥʦʛʝʥʥʦʛʦ ʨʝʛʠʦʥʘ. 2025. ˉ 3 

 

 10 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣ. 1 

1 2 3 4 5 6 

Ericaceae 

Rhododendron dauricum L. - Ms, ScHe 68 ʩʨʝʜʥʷʷ ɼ2 

Fagaceae 

Castanea sativa Mill.  LC Ms, He 75 ʩʨʝʜʥʷʷ ɼ3 

Fagus orientalis Lipsky  LC Ms, Sc 79 ʩʨʝʜʥʷʷ ɼ3 

F. sylvatica L. LC Ms, Sc 79 ʩʨʝʜʥʷʷ ɼ3 

Quercus robur L. var. 

laciniata 
- KsMs, He 100 ʧʦʣʥʘʷ ɼ3 

Hydrangeaceae 

Hydrangea arborescens L. - 
KsMs, 

HeSc 
72 ʩʨʝʜʥʷʷ ɼ2 

Juglandaceae 

Pterocarya stenoptera C. DC. LC Ms, He 87 ʧʦʣʥʘʷ ɼ3 

Magnoliaceae 

Liriodendron tulipifera L.  LC Ms, He 71 ʩʨʝʜʥʷʷ ɼ3 

Magnolia kobus DC.  DD Ms, ScHe 94 ʧʦʣʥʘʷ ɼ3 

Oleaceae 

Chionanthus virginicus L.  - 
KsMs, 

ScHe 
78 ʩʨʝʜʥʷʷ ɼ1 

Forsythia suspensa (Thunb.) 

Vahl  
- Ms, ScHe 72 ʩʨʝʜʥʷʷ ɼ2 

Chrysojasminum fruticans 

(L.) Banfi 
- Ms, He 93 ʧʦʣʥʘʷ ɼ2 

Paeoniaceae 

Paeonia Ĭ suffruticosa 

Andrews 
- Ms, ScHe 98 ʧʦʣʥʘʷ ɼ2 

Rhamnaceae 

Paliurus spina-christi Mill.  - 
MsKs, 

ScHe 
80 ʩʨʝʜʥʷʷ ɼ3 

Rosaceae 

Kerria japonica (L.) DC. - Ms, ScHe 67 ʩʨʝʜʥʷʷ ɼ4 

Neillia incisa (Thunb.) 

S. H. Oh 
- 

KsMs, 

ScHe 
74 ʩʨʝʜʥʷʷ ɼ2 

Prinsepia sinensis (Oliv.) 

Oliv. ex Bean 
ʀ Ms, ScHe 93 ʧʦʣʥʘʷ ɼ2 

Spiraea japonica f. alpina 

(Maxim.) Koidz.  
- 

KsMs, 

ScHe 
100 ʧʦʣʥʘʷ ɼ3 

Sapindaceae 

Acer platanoides L. 'Crimson 

King' 
- - 100 ʧʦʣʥʘʷ ɼ3 

A. saccharinum L. LC Ms, ScHe 100 ʧʦʣʥʘʷ ɼ3 

Aesculus parviflora Walter LC Ms, He 96 ʧʦʣʥʘʷ ɼ3 
 

ʇ ʨ ʠ ʤ ʝ ʯ ʘ ʥ ʠ  ̫

1 ç*è ï ʚ ʂʨʘʩʥʦʡ ʢʥʠʛʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʂʂʈʌ): ʀ ï ʠʩʯʝʟʘʶʱʠʡ, ʂʈ ï ʥʘʭʦʜʷʱʠʡʩʷ ʧʦʜ 

ʢʨʠʪʠʯʝʩʢʦʡ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ, ʋ ï ʫʷʟʚʠʤʳʡ; ʧʦ ʂʨʘʩʥʦʤʫ ʩʧʠʩʢʫ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʉʦʶʟʘ ʦʭʨʘʥʳ 

ʧʨʠʨʦʜʳ (ʄʉʆʇ): EN ï ʠʩʯʝʟʘʶʱʠʡ, NT ï ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʩʦʩʪʦʷʥʠʠ, ʙʣʠʟʢʦʤ ʢ ʫʛʨʦʞʘʝʤʦʤʫ, LC ï 

ʚʳʟʳʚʘʶʱʠʡ ʥʘʠʤʝʥʴʰʝʝ ʦʧʘʩʝʥʠʝ, DD ï ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʘʥʥʳʭ, 

2 ç**è ï Ks ï ʢʩʝʨʦʬʠʪ, KsMs ï ʢʩʝʨʦʤʝʟʦʬʠʪ, Ms ï ʤʝʟʦʬʠʪ, MsKs ï ʤʝʟʦʢʩʝʨʦʬʠʪ, HgrMs ï 

ʛʠʛʨʦʤʝʟʦʬʠʪ, He ï ʛʝʣʠʦʬʠʪ, HeSc ï ʛʝʣʠʦʩʮʠʦʬʠʪ, Sc ï ʩʮʠʦʬʠʪ, ScHe ï ʩʮʠʦʛʝʣʠʦʬʠʪ. 
 

https://ru.wikipedia.org/wiki/Thunb.
https://ru.wikipedia.org/w/index.php?title=S.H.Oh&action=edit&redlink=1
https://www.catalogueoflife.org/data/taxon/4MDZB
https://www.catalogueoflife.org/data/taxon/4MDZB
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ɺ ʵʢʩʧʦʟʠʮʠʠ ʧʨʝʦʙʣʘʜʘʶʪ ʤʝʟʦʬʠʪʳ (62 %) ʠ ʢʩʝʨʦʤʝʟʦʬʠʪʳ (31 %); 

ʩʮʠʦʛʝʣʠʦʬʠʪʳ (41 %) ʠ ʛʝʣʠʦʬʠʪʳ (33 %).  

ɸʩʩʦʨʪʠʤʝʥʪ ʵʢʩʧʦʟʠʮʠʠ ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ ʧʦ ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʠ ʨʝʣʠʢʪʦʚʳʭ ʠ 

ʵʥʜʝʤʠʯʥʳʭ ʚʠʜʦʚ: Metasequoia glyptostroboides ï ʨʝʣʠʢʪ ʧʦʟʜʥʝʤʝʣʦʚʦʛʦ ʧʝʨʠʦʜʘ; Ginkgo 

biloba L. ï ʨʝʣʠʢʪʦʚʳʡ ʚʠʜ ʚʦʩʪʦʯʥʦʘʟʠʘʪʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ; Microbiota decussata Kom. ï 

ʨʝʣʠʢʪʦʚʳʡ ʵʥʜʝʤʠʢ ʉʠʭʦʪʵ-ɸʣʠʥʷ, ʝʜʠʥʩʪʚʝʥʥʳʡ ʚ ʈʦʩʩʠʠ ʵʥʜʝʤʠʢ ʛʦʣʦʩʝʤʝʥʥʳʭ; Taxus 

baccata L. ʠ Euonymus nanus M. Bieb. ï ʨʝʜʢʠʝ ʨʝʣʠʢʪʦʚʳʝ ʚʠʜʳ ʩ ʜʠʟʲʶʥʢʪʠʚʥʳʤʠ 

ʘʨʝʘʣʘʤʠ; Corylus colurna ï ʝʜʠʥʩʪʚʝʥʥʘʷ ʜʨʝʚʦʚʠʜʥʘʷ ʣʝʱʠʥʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʳʚʰʝʛʦ 

ʉʉʉʈ. ɺ ʂʨʘʩʥʫʶ ʂʥʠʛʫ ʈʌ ʚʭʦʜʷʪ 5 ʚʠʜʦʚ ʠ 1 ʧʦʜʚʠʜ, 18 ʚʠʜʦʚ ʚʢʣʶʯʝʥʳ ʚ ʂʨʘʩʥʳʡ 

ʩʧʠʩʦʢ ʄʉʆʇ. ɺ ʩʦʩʪʘʚʝ ʵʢʩʧʦʟʠʮʠʠ ʧʨʦʠʟʨʘʩʪʘʝʪ ʚʠʜ ʧʨʠʨʦʜʥʦʡ ʬʣʦʨʳ ɼʦʥʙʘʩʩʘ ï Corylus 

avellana L. [8]. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤʠ, ʭʦʨʦʰʦ ʘʜʘʧʪʠʨʦʚʘʚʰʠʤʠʩʷ ʢ ʫʩʣʦʚʠʷʤ ʨʝʛʠʦʥʘ ʠʥʪʨʦʜʫʮʝʥʪʘʤʠ 

ʷʚʣʷʶʪʩʷ 55 % ʨʝʜʢʠʭ ʠ ʤʘʣʦʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʵʢʩʧʦʟʠʮʠʠ (ɸ = 80 ï 100 ʙʘʣʣʦʚ). 

ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʤʝʥʝʝ ʠʥʪʝʥʩʠʚʥʳʤ, ʯʝʤ ʚ ʧʨʠʨʦʜʥʦʤ ʘʨʝʘʣʝ, ʥʦ 

ʭʦʨʦʰʠʤ ʨʦʩʪʦʤ: Acer saccharinum L., Corylus colurna, Euonymus nanus, Ginkgo biloba, 

Magnolia kobus, Metasequoia glyptostroboides, Pinus nigra J. F. Arnold subsp. pallasiana (Lamb.) 

Holmboe, Pterocarya stenoptera C. DC., Taxus baccata. 

ʇʨʦʭʦʜʷʪ ʧʦʣʥʳʡ ʮʠʢʣ ʨʘʟʚʠʪʠʷ, ʥʦ ʬʦʨʤʠʨʫʶʪ ʥʝʧʦʣʥʦʮʝʥʥʳʝ ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʚʩʭʦʞʠʭ ʩʝʤʷʥ Aesculus parviflora, Euonymus nanus, Elaeagnus multiflora Thunb., 

Pinus nigra subsp. pallasiana, Taxus baccata. 

ɺ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʯʘʩʪʠʯʥʦ ʦʙʤʝʨʟʘʶʪ ʛʦʜʠʯʥʳʝ ʧʦʙʝʛʠ ʫ Chrysojasminum fruticans (L.) 

Banfi, Elaeagnus multiflora, Euonymus nanus, Prinsepia sinensis (Oliv.) Oliv. ex Bean, Pterocarya 

stenoptera, Rhus typhina L. ɺ ʟʘʩʫʭʫ ʪʝʨʷʶʪ ʪʫʨʛʦʨ ʣʠʩʪʴʷ ʫ Rhus typhina. 

ʀʥʪʨʦʜʫʮʝʥʪʳ ʩʦ ʩʨʝʜʥʝʡ ʘʜʘʧʪʠʚʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ (ɸ = 60 ï 79 ʙʘʣʣʦʚ) 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʥʝʚʳʩʦʢʦʡ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴʶ. ʊʘʢ, ʧʨʠ ʜʣʠʪʝʣʴʥʦʡ ʟʘʩʫʭʝ 

ʠ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʫ Abies alba ʭʚʦʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʨʦʥʳ ʧʨʠʥʠʤʘʝʪ ʦʩʝʥʥʶʶ ʦʢʨʘʩʢʫ 

ʠ ʦʧʘʜʘʝʪ, ʯʘʩʪʠʯʥʦ ʩʙʨʘʩʳʚʘʶʪ ʣʠʩʪʴʷ Chamaecyparis lawsoniana (A. Murray bis) Parl., 

Eleutherococcus sessiliflorus (Rupr. & Maxim.) S. Y. Hu, Microbiota decussata, Pinus koraiensis 

Siebold et Zucc., Rhododendron dauricum L. ʋ ʉalycanthus floridus L., Chionanthus virginicus L., 

Forsythia suspensa, Hydrangea arborescens, Kerria japonica (L.) DC. ʚ ʟʘʩʫʭʫ ʣʠʩʪʴʷ ʪʝʨʷʶʪ 

ʪʫʨʛʦʨ, ʙʳʩʪʨʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʡʩʷ ʧʦʩʣʝ ʧʦʣʠʚʘ ʠʣʠ ʚʳʧʘʜʝʥʠʷ ʦʩʘʜʢʦʚ. 

ʅʘʠʙʦʣʝʝ ʥʠʟʢʠʤ ʙʘʣʣʦʤ ʦʮʝʥʝʥʘ ʟʠʤʦʩʪʦʡʢʦʩʪʴ Kerria japonica, Neillia incisa (Thunb.) 

S. H. Oh ʠ Paliurus spina-christi Mill., ʫ ʢʦʪʦʨʳʭ ʚ ʦʪʜʝʣʴʥʳʝ ʟʠʤʳ ʦʙʤʝʨʟʘʝʪ ʜʦ 70 % 

ʦʜʥʦʣʝʪʥʠʭ ʧʦʙʝʛʦʚ. ʏʘʩʪʠʯʥʦʝ ʦʙʤʝʨʟʘʥʠʝ ʦʜʥʦʣʝʪʥʝʛʦ ʧʨʠʨʦʩʪʘ ʦʪʤʝʯʘʝʪʩʷ ʫ Buxus 

sempervirens L., ʉalycanthus floridus, Castanea sativa, Chionanthus virginicus, Forsythia 

suspensa. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʤʝʨʟʘʥʠʷ ʤʦʣʦʜʳʭ ʨʘʩʪʝʥʠʡ ʜʦ ʫʨʦʚʥʷ ʢʦʨʥʝʚʦʡ ʰʝʡʢʠ ʠʟʤʝʥʠʣʠ 

ʬʦʨʤʫ ʨʦʩʪʘ Castanea sativa ʠ Pterocarya stenoptera, ʩʬʦʨʤʠʨʦʚʘʚʰʠʩʴ ʚ ʚʠʜʝ 

ʤʥʦʛʦʩʪʚʦʣʴʥʳʭ ʜʝʨʝʚʴʝʚ. 

ʎʚʝʪʫʪ, ʥʦ ʥʝ ʧʣʦʜʦʥʦʩʷʪ Buxus sempervirens, ʉalycanthus floridus, Castanea sativa 

(ʝʜʠʥʠʯʥʳʝ ʧʣʦʜʳ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ), Fagus orientalis Lipsky, F. sylvatica L., Forsythia 

suspensa, Kerria japonica, Microbiota decussata; ʥʝʚʩʭʦʞʠʝ ʩʝʤʝʥʘ ʦʙʨʘʟʫʶʪʩʷ ʫ 

Chamaecyparis lawsoniana, Eleutherococcus sessiliflorus, Neillia incisa. 

ʉʣʘʙʳʤ ʠʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʤʝʨʝʥʥʳʤ ʨʦʩʪʦʤ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ Chionanthus virginicus, 

Eleutherococcus sessiliflorus, Liriodendron tulipifera, Neillia incisa, Pinus koraiensis, 

Rhododendron dauricum. 

ɼʘʥʥʘʷ ʛʨʫʧʧʘ ʨʘʩʪʝʥʠʡ ʦʙʲʝʜʠʥʷʝʪ ʚʠʜʳ, ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ 

ʩʦʟʜʘʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʫʩʣʦʚʠʷ ï ʧʦʩʘʜʢʘ ʚ ʟʘʚʝʪʨʝʥʥʳʝ ʤʝʩʪʘ, ʧʦʣʠʚ, ʫʢʨʳʪʠʝ ʤʦʣʦʜʳʭ 

ʨʘʩʪʝʥʠʡ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʙʘʣʣʴʥʦʡ ʦʮʝʥʢʠ ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʘʯʝʩʪʚ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ 

ʜʦʤʠʥʠʨʫʶʪ ʛʨʫʧʧʳ ʩ 3 (ɼ3) ʠ 4 (ɼ4) ʙʘʣʣʘʤʠ (ʨʠʩ. 2), ʚ ʢʦʪʦʨʳʝ ʚʢʣʶʯʝʥʳ ʚʝʯʥʦʟʝʣʝʥʳʝ, 

ʜʝʢʦʨʘʪʠʚʥʦ-ʣʠʩʪʚʝʥʥʳʝ ʠ ʢʨʘʩʠʚʦʮʚʝʪʫʱʠʝ ʨʘʩʪʝʥʠʷ. ʕʬʬʝʢʪʥʳʝ, ʫ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ 

ʩʲʝʜʦʙʥʳʝ, ʧʣʦʜʳ ʬʦʨʤʠʨʫʶʪʩʷ ʫ Cornus mas L., Corylus avellana, C. colurna, Elaeagnus 
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multiflora, Eleutherococcus sessiliflorus, Lonicera tatarica L., Magnolia kobus, Mahonia 

aquifolium, Metasequoia glyptostroboides, Prinsepia sinensis, Rhus typhina, Taxus baccata. 

 

 
 

ʈʠʩ. 2. ʆʮʝʥʢʘ ʜʝʢʦʨʘʪʠʚʥʦʩʪʠ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʵʢʩʧʦʟʠʮʠʠ çʈʝʜʢʠʝ ʜʨʝʚʝʩʥʳʝ ʨʘʩʪʝʥʠʷè 

ɼʦʥʝʮʢʦʛʦ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ:  

ɼ4 ï ʨʘʩʪʝʥʠʷ ʜʝʢʦʨʘʪʠʚʥʳ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ; ɼ3ï ʜʝʢʦʨʘʪʠʚʥʳ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ;  

ɼ2 ï ʜʝʢʦʨʘʪʠʚʥʳ ʚ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʝʨʠʦʜʳ ʩʝʟʦʥʘ; ɼ1ï ʜʝʢʦʨʘʪʠʚʥʳ ʧʦ ʦʪʜʝʣʴʥʳʤ ʧʨʠʟʥʘʢʘʤ 

 

ʉʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʠ ʵʩʪʝʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʥʘʩʘʞʜʝʥʠʡ ʟʘʚʠʩʷʪ ʦʪ cʨʦʢʦʚ 

ʥʘʩʪʫʧʣʝʥʠʷ ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʨʘʩʪʝʥʠʡ. ʅʘʣʠʯʠʝ ʚ ʵʢʩʧʦʟʠʮʠʠ 

çʈʝʜʢʠʝ ʜʨʝʚʝʩʥʳʝ ʨʘʩʪʝʥʠʷè ʚʠʜʦʚ ʩ ʨʘʟʥʳʤʠ ʩʨʦʢʘʤʠ ʥʘʯʘʣʘ ʮʚʝʪʝʥʠʷ ʠ ʧʝʨʠʦʜʘʤʠ 

ʜʝʢʦʨʘʪʠʚʥʦʩʪʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʵʩʪʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʠ ʜʝʣʘʝʪ ʫʯʘʩʪʦʢ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ.  

ʉ ʮʝʣʴʶ ʨʘʩʰʠʨʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʛʦʨʦʜʩʢʦʛʦ ʣʘʥʜʰʘʬʪʘ ʠ ʚʚʝʜʝʥʠʷ ʚ ʟʝʣʝʥʳʡ 

ʬʦʥʜ ʨʝʜʢʠʭ, ʵʥʜʝʤʠʯʥʳʭ ʠ ʠʩʯʝʟʘʶʱʠʭ ʚʠʜʦʚ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʨʝʢʦʤʝʥʜʦʚʘʥʳ 

ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ ʤʦʜʫʣʝʡ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʛʨʫʧʧ: 

- Corylus colurna + Pinus nigra subsp. pallasiana + Prinsepia sinensis. ɺ ʦʩʥʦʚʫ 

ʢʦʤʧʦʟʠʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʢʨʘʩʥʦʢʥʠʞʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ, ʧʦʣʦʞʝʥ ʵʢʦʣʦʛʠʯʝʩʢʠʡ 

ʧʨʠʥʮʠʧ ï ʚʠʜʳ ʣʝʛʢʦ ʘʜʘʧʪʠʨʫʶʪʩʷ ʢ ʫʩʣʦʚʠʷʤ ʛʦʨʦʜʘ, ʥʝʪʨʝʙʦʚʘʪʝʣʴʥʳ ʢ ʧʦʯʚʘʤ, 

ʫʩʪʦʡʯʠʚʳ ʢ ʟʘʩʫʰʣʠʚʳʤ ʫʩʣʦʚʠʷʤ. ʂʦʤʧʦʟʠʮʠʦʥʥʳʤ ʮʝʥʪʨʦʤ ʛʨʫʧʧʳ ʷʚʣʷʝʪʩʷ Corylus 

colurna: ʟʘ ʩʯʝʪ ʨʘʩʢʠʜʠʩʪʦʡ ʬʦʨʤʳ ʢʨʦʥʳ ʚʳʩʪʫʧʘʝʪ ʬʦʥʦʚʳʤ ʵʣʝʤʝʥʪʦʤ ʢʦʤʧʦʟʠʮʠʠ; 

Pinus nigra subsp. pallasiana ʩʦʟʜʘʝʪ ʚʳʨʘʟʠʪʝʣʴʥʳʡ ʘʢʮʝʥʪ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪ ʜʝʢʦʨʘʪʠʚʥʦʩʪʴ 

ʢʦʤʧʦʟʠʮʠʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ. ʌʫʥʢʮʠ ʁʦʙʨʘʤʣʷʶʱʝʛʦ ʨʘʩʪʝʥʠʷ ʚʳʧʦʣʥʷʝʪ Prinsepia 

sinensis, ʜʦʧʦʣʥʷʷ ʢʦʤʧʦʟʠʮʠʶ ʚʝʩʝʥʥʠʤ ʮʚʝʪʝʥʠʝʤ ʠ ʜʝʢʦʨʘʪʠʚʥʦʩʪʴʶ ʧʣʦʜʦʚ ʚ ʣʝʪʥʠʡ 

ʧʝʨʠʦʜ (ʨʠʩ. 3 ɸ); 

- Liriodendron tulipifera + Aesculus parviflora + Paeonia Ĭ suffruticosa. ɺ ʦʩʥʦʚʫ 

ʢʦʤʧʦʟʠʮʠʠ ʧʦʣʦʞʝʥ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʧʨʠʥʮʠʧ (ʨʘʩʪʝʥʠʷ ʧʨʝʜʧʦʯʠʪʘʶʪ ʩʦʣʥʝʯʥʳʝ ʫʯʘʩʪʢʠ ʠ 

ʭʦʨʦʰʦ ʜʨʝʥʠʨʦʚʘʥʥʫʶ ʧʦʯʚʫ). ɺ ʨʦʣʠ ʜʦʤʠʥʘʥʪʳ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʷʱʝʡ ʧʦ ʚʳʩʦʪʝ, 

ʚʳʩʪʫʧʘʝʪ Liriodendron tulipifera. ɸʢʮʝʥʪʦʤ ʢʦʤʧʦʟʠʮʠʠ ʷʚʣʷʝʪʩʷ Aesculus parviflora ʟʘ ʩʯʝʪ 

ʘʞʫʨʥʦʡ ʢʨʦʥʳ ʠ ʢʨʫʧʥʳʭ ʩʦʮʚʝʪʠʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ Paeonia Ĭ suffruticosa ʥʘ ʧʝʨʝʜʥʝʤ 

ʧʣʘʥʝ ʢʦʤʧʦʟʠʮʠʦʥʥʦʡ ʛʨʫʧʧʳ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʵʩʪʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʫʯʘʩʪʢʘ. 

ʂʦʤʧʦʟʠʮʠʷ ʦʙʣʘʜʘʝʪ ʩʝʟʦʥʥʦʡ ʜʝʢʦʨʘʪʠʚʥʦʩʪʴʶ: ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʧʨʠʚʣʝʢʘʝʪ 

ʚʥʠʤʘʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʮʚʝʪʝʥʠʝ ʨʘʩʪʝʥʠʡ ʚ ʩʦʩʪʘʚʝ ʛʨʫʧʧʳ, ʦʩʝʥʴʶ ʠʟʤʝʥʝʥʠʝ ʦʢʨʘʩʢʠ 

ʣʠʩʪʦʚʳʭ ʧʣʘʩʪʠʥʦʢ Aesculus parviflora ʦʪ ʦʨʘʥʞʝʚʦʛʦ ʜʦ ʢʨʘʩʥʦʚʘʪʦʛʦ ʦʪʪʝʥʢʦʚ ʜʦʙʘʚʣʷʝʪ 

ʜʝʢʦʨʘʪʠʚʥʦʩʪʴ ʨʘʩʪʠʪʝʣʴʥʦʡ ʛʨʫʧʧʝ (ʨʠʩ. 3. ɹ); 

- Elaeagnus multiflora + Hydrangea arborescens. ɺ ʦʩʥʦʚʫ ʢʦʤʧʦʟʠʮʠʠ ʧʦʣʦʞʝʥ 

ʵʢʦʣʦʛʠʯʝʩʢʠʡ (ʚʠʜʳ ʧʨʦʷʚʣʷʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ) ʠ ʬʠʟʠʦʥʦʤʠʯʝʩʢʠʡ 

ʧʨʠʥʮʠʧʳ. ʎʝʥʪʨʘʣʴʥʳʤ ʦʙʲʝʢʪʦʤ ʢʦʤʧʦʟʠʮʠʠ ʷʚʣʷʝʪʩʷ Elaeagnus multiflora, ʧʨʠʚʣʝʢʘʶʱʠʡ 

ʚʥʠʤʘʥʠʝ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʥʝ ʪʦʣʴʢʦ ʦʙʠʣʴʥʳʤ ʮʚʝʪʝʥʠʝʤ, ʥʦ ʠ ʧʨʠʷʪʥʳʤ ʘʨʦʤʘʪʦʤ 
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ʮʚʝʪʢʦʚ. ɺ ʣʝʪʥʝ-ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʦʩʥʦʚʥʫʶ ʟʨʠʪʝʣʴʥʫʶ ʥʘʛʨʫʟʢʫ ʥʝʩʝʪ ʨʷʜʦʚʘʷ ʧʦʩʘʜʢʘ ʠʟ 

Hydrangea arborescens ʥʘ ʧʝʨʝʜʥʝʤ ʧʣʘʥʝ. ʇʝʨʠʦʜ ʮʚʝʪʝʥʠʷ ʜʘʥʥʳʭ ʢʫʣʴʪʫʨ ʥʝ ʩʦʚʧʘʜʘʝʪ, ʯʪʦ 

ʧʨʦʜʣʝʚʘʝʪ ʚʠʟʫʘʣʴʥʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʛʨʫʧʧʳ; 

- Ginkgo biloba + Paeonia Ĭ suffruticosa. ɺ ʦʩʥʦʚʫ ʢʦʤʧʦʟʠʮʠʠ ʧʦʣʦʞʝʥ ʵʢʦʣʦʛʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʧʨʠʥʮʠʧ (ʚʠʜʳ ʧʨʦʷʚʣʷʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʛʦʨʦʜʩʢʠʤ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ, 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳ ʠ ʦʪʥʦʩʷʪʩʷ ʢ ʦʜʥʦʡ ʬʣʦʨʠʩʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ). ʌʦʥʦʤ ʢʦʤʧʦʟʠʮʠʠ 

ʚʳʩʪʫʧʘʝʪ Ginkgo biloba, ʘ ʚʝʜʫʱʫʶ ʧʦʟʠʮʠʶ ʥʘ ʧʝʨʝʜʥʝʤ ʧʣʘʥʝ ʟʘʥʠʤʘʝʪ 

Paeonia Ĭ suffruticosa. ʂʘʞʜʳʡ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ ʢʦʤʧʦʟʠʮʠʠ ʠʥʪʝʨʝʩʝʥ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ ʛʦʜʘ: ʚ 

ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ Paeonia Ĭ suffruticosa ʧʨʠʚʣʝʢʘʝʪ ʚʥʠʤʘʥʠʝ ʙʦʛʘʪʳʤ ʮʚʝʪʝʥʠʝʤ, ʘ ʦʩʝʥʴʶ 

ʣʠʩʪʴʷ Ginkgo biloba ʦʢʨʘʰʠʚʘʶʪʩʷ ʚ ʟʦʣʦʪʠʩʪʳʡ ʮʚʝʪ, ʯʪʦ ʤʝʥʷʝʪ ʚʦʩʧʨʠʷʪʠʝ ʢʦʤʧʦʟʠʮʠʠ. 

ʇʦʜʦʙʥʘʷ ʢʦʤʧʦʟʠʮʠʷ ʠʜʝʘʣʴʥʘ ʜʣʷ ʷʧʦʥʩʢʠʭ ʩʘʜʦʚ, ʘ ʪʘʢʞʝ ʫʯʘʩʪʢʦʚ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ 

ʚʦʩʪʦʯʥʦʤ ʩʪʠʣʝ. 
 

  
ɸ ɹ 

 

ʈʠʩ. 3. ɺʘʨʠʘʥʪʳ ʤʦʜʫʣʝʡ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʛʨʫʧʧ:  

ɸ ï Corylus colurna L. + Pinus nigra J. F. Arnold subsp. pallasiana (Lamb.) Holmboe + Prinsepia sinensis (Oliv.) 

Oliv. ex Bean, ɹ ï Liriodendron tulipifera L.+ Aesculus parviflora Walter + Paeonia Ĭ suffruticosa Andrews. 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʜʝʢʦʨʘʪʠʚʥʳʭ ʧʨʠʟʥʘʢʦʚ ʦʪʤʝʯʝʥʥʳʭ ʨʘʩʪʝʥʠʡ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 2. 
 

ʊʘʙʣʠʮʘ 2 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʜʝʢʦʨʘʪʠʚʥʳʭ ʧʨʠʟʥʘʢʦʚ ʜʨʝʚʝʩʥʳʭ 

ʨʘʩʪʝʥʠʡ ʧʨʝʜʣʦʞʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʤʦʜʫʣʝʡ ʢʦʤʧʦʟʠʮʠʡ 
 

ʅʘʟʚʘʥʠʝ ʪʘʢʩʦʥʘ 
ɹʠʦ-

ʤʦʨʬʘ 

ɺʳʩʦʪʘ 

ʨʘʩʪʝʥʠʷ*, 

ʤ 

ʆʢʨʘʩʢʘ 

ʣʠʩʪʴʝʚ/ 

ʭʚʦʠ 

ʇʝʨʠʦʜ 

ʮʚʝʪʝʥʠʷ 

ʆʢʨʘʩʢʘ 

ʮʚʝʪʢʘ/ʩʦʮʚʝʪʠʷ 

1 2 3 4 5 6 

ʩʨʝʜʥʝʡ ʛʨʫʧʧʳ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ 

Hydrangea arborescens L. ʂʃ 1,0ï1,2 
ʨ̫ʢʦ-

ʟʝʣʝʥʘʷ 

ʠʶʣʴ-

ʦʢʪʷʙʨʴ 
ʙʝʣʘʷ 

Liriodendron tulipifera L. ɼʃ 11,0ï12,0 
ʩʚʝʪʣʦ-

ʟʝʣʝʥʘʷ 
ʠʶʥʴ ʟʝʣʝʥʦ-ʞʝʣʪʘʷ 

https://ru.wikipedia.org/wiki/J.F.Arnold
https://www.catalogueoflife.org/data/taxon/4MDZB
https://www.catalogueoflife.org/data/taxon/4MDZB
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣ. 2 

1 2 3 4 5 6 

ʧʦʣʥʦʡ ʛʨʫʧʧʳ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ 

Aesculus parviflora Walter ʂʃ 2,5ï3,0 
ʩʚʝʪʣʦ-

ʟʝʣʝʥʘʷ 

ʠʶʥʴ-

ʠʶʣʴ 
ʙʝʣʘʷ 

Corylus colurna L.  ɼʃ 14,0ï15,0 
ʪʝʤʥʦ-

ʟʝʣʝʥʘʷ 
ʤʘʨʪ 

ʤʫʞʩʢʠʝ-

ʙʣʝʜʥʦ-ʞʝʣʪʘʷ, 

ʞʝʥʩʢʠʝ-

ʢʨʘʩʥʘʷ 

Elaeagnus multiflora 

Thunb. 
ʂʃ 2,5ï3,0 ʟʝʣʝʥʘʷ ʤʘʡ ʞʝʣʪʘʷ 

Ginkgo biloba L. ɼʃ 13,0ï14,0 
ʩʚʝʪʣʦ-

ʟʝʣʝʥʘʷ 
ï ï 

Paeonia Ĭ suffruticosa 

Andrews 
ʂʃ 1,5ï2,0 

ʪʫʩʢʣʦ-

ʟʝʣʝʥʘʷ 
ʤʘʡ 

ʙʝʣʘʷ, ʨʦʟʦʚʘʷ, 

ʢʨʘʩʥʘʷ 

Pinus nigra subsp. 

pallasiana (Lamb.) 

Holmboe 

ɼʍɺ 9,0ï10,0 
ʪʝʤʥʦ-

ʟʝʣʝʥʘʷ 
ï ï 

Prinsepia sinensis (Oliv.) 

Oliv. ex Bean 
ʂʃ 2,0ï2,5 ʟʝʣʝʥʘʷ 

ʘʧʨʝʣʴ-

ʤʘʡ 
ʢʨʝʤʦʚʘʷ 

ʇ ʨ ʠ ʤ ʝ ʯ ʘ ʥ ʠ ʝ ï ɼʍɺ ï ʜʝʨʝʚʦ ʭʚʦʡʥʦʝ ʚʝʯʥʦʟʝʣʝʥʦʝ, ɼʃ ï ʜʝʨʝʚʦ ʣʠʩʪʚʝʥʥʦʝ, ʂʃ ï ʢʫʩʪʘʨʥʠʢ 

ʣʠʩʪʚʝʥʥʳʡ. ç*è ï ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʷ ʚ ʵʢʩʧʦʟʠʮʠʠ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2025 ʛ. 

 

ɺʳʰʝʫʢʘʟʘʥʥʳʝ ʚʠʜʳ ʤʦʞʥʦ ʪʘʢʞʝ ʨʝʢʦʤʝʥʜʦʚʘʪ ɹ ʧʨʠ ʦʬʦʨʤʣʝʥʠʠ ʪʝʨʨʠʪʦʨʠʡ 

ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʩʦʣʠʪʝʨʦʚ (Corylus colurna, Liriodendron tulipifera), 

ʘʣʣʝʡʥʳʭ ʠʣʠ ʨʷʜʦʚʳʭ ʧʦʩʘʜʦʢ (Corylus colurna, Pinus nigra subsp. pallasiana, Liriodendron 

tulipifera), ʨʦʱʠ (Pinus nigra subsp. pallasiana), ʞʠʚʦʡ ʠʟʛʦʨʦʜʠ (Aesculus parviflora, Prinsepia 

sinensis, Elaeagnus multiflora).  

ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʘʩʩʦʨʪʠʤʝʥʪ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʤʦʪʨʝʥ ʚ ʢʘʯʝʩʪʚʝ ʥʘʫʯʥʦ-

ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʧʨʠʤʝʨʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʦʜʫʣʴʥʦʡ ʣʘʥʜʰʘʬʪʥʦʡ ʢʦʤʧʦʟʠʮʠʠ, ʧʦʟʚʦʣʷʶʱʝʡ 

ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʨʝʜʢʠʝ, ʵʥʜʝʤʠʯʥʳʝ ʠ ʤʘʣʦʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚʠʜʳ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʧʨʠ 

ʦʟʝʣʝʥʝʥʠʠ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. 

ɺʥʝʜʨʝʥʠʝ ʛʦʪʦʚʦʛʦ ʤʦʜʫʣʴʥʦʛʦ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʨʝʰʝʥʠʷ ʚ ʦʟʝʣʝʥʝʥʠʝ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ 

ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʨʦʩʚʝʱʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʙʣʝʤ 

ʩʦʭʨʘʥʝʥʠʷ ʛʝʥʦʬʦʥʜʘ ʨʝʜʢʠʭ ʠ ʠʩʯʝʟʘʶʱʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʯʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʨʠʥʷʪʠʷ ʤʝʨ ʧʦ ʦʭʨʘʥʝ ʬʠʪʦʨʝʩʫʨʩʦʚ.  

 

ɺʳʚʦʜʳ 

ʕʢʩʧʦʟʠʮʠʷ çʈʝʜʢʠʝ ʜʨʝʚʝʩʥʳʝ ʨʘʩʪʝʥʠʷè ɼʦʥʝʮʢʦʛʦ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ ʚʢʣʶʯʘʝʪ 

36 ʚʠʜʦʚ, 3 ʚʥʫʪʨʠʚʠʜʦʚʳʭ ʪʘʢʩʦʥʘ ʠ 1 ʩʦʨʪ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ 24 ʩʝʤʝʡʩʪʚʘʤ. ɼʦʣʷ 

ʠʩʯʝʟʘʶʱʠʭ ʠ ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ ʢʨʠʪʠʯʝʩʢʦʡ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ, 

ʟʘʥʝʩʝʥʥʳʭ ʚ ʂʨʘʩʥʫʶ ʂʥʠʛʫ ʈʌ, ʩʦʩʪʘʚʣʷʝʪ 15 % ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʘʢʩʦʥʦʚ, ʯʪʦ 

ʧʦʜʯʝʨʢʠʚʘʝʪ ʫʥʠʢʘʣʴʥʦʩʪʴ ʩʦʩʪʘʚʘ ʵʢʩʧʦʟʠʮʠʠ ʠ ʚʘʞʥʦʩʪʴ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʨʘʟʨʘʙʦʪʢʝ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠʩʯʝʟʘʶʱʠʭ ʚʠʜʦʚ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʥʦʛʦʣʝʪʥʝʛʦ ʠʥʪʨʦʜʫʢʮʠʦʥʥʦʛʦ ʠʟʫʯʝʥʠʷ ʨʝʜʢʠʭ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ 

ɼʦʥʝʮʢʦʛʦ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ ʢ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʛʨʫʧʧʝ ʩ ʧʦʣʥʦʡ ʩʪʝʧʝʥʴʶ ʘʜʘʧʪʘʮʠʠ 

ʦʪʥʦʩʷʪʩʷ 22 ʪʘʢʩʦʥʘ ʵʢʩʧʦʟʠʮʠʠ, ʢ ʛʨʫʧʧʝ ʩʦ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʴʶ ï 18 ʪʘʢʩʦʥʦʚ.  

ʕʢʩʧʦʟʠʮʠʷ çʈʝʜʢʠʝ ʜʨʝʚʝʩʥʳʝ ʨʘʩʪʝʥʠʷè ʩʣʫʞʠʪ ʥʝ ʪʦʣʴʢʦ ʙʘʟʦʡ ʜʣʷ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ, ʧʦʟʚʦʣʷʶʱʝʡ ʫʩʪʘʥʦʚʠʪʴ ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʠʥʪʨʦʜʫʮʝʥʪʦʚ, ʭʘʨʘʢʪʝʨ ʦʪʜʝʣʴʥʳʭ ʬʘʟ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʩʝʟʦʥʥʦʡ ʨʠʪʤʠʢʠ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʩʪʝʧʥʦʡ ʟʦʥʳ ʶʛʘ ʈʦʩʩʠʠ, ʥʦ ʠ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠ ʵʢʦʣʦʛʦ-ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ 

https://www.catalogueoflife.org/data/taxon/4MDZB
https://www.catalogueoflife.org/data/taxon/4MDZB
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ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʭʨʘʥʝʥʠʷ ʨʝʜʢʠʭ ʠ ʠʩʯʝʟʘʶʱʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʵʥʜʝʤʠʯʥʳʭ ʠ ʨʝʣʠʢʪʦʚʳʭ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʬʣʦʨʳ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʝ ʥʘʩʣʝʜʠʝ ʨʝʛʠʦʥʘ.  

ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʘʩʩʦʨʪʠʤʝʥʪ ʤʦʜʫʣʴʥʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʛʨʫʧʧ ʨʝʢʦʤʝʥʜʦʚʘʥ ʜʣʷ 

ʚʥʝʜʨʝʥʠʷ ʚ ʦʟʝʣʝʥʝʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ. 

 
ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʌɻɹʅʋ ɼɹʉ ʧʦ ʪʝʤʝ ˉ 123101300192-1. 
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ʌʋʅʂʎʀʆʅɸʃʔʅʓɽ ɺʆɿʄʆɾʅʆʉʊʀ ɺʀɼʆɺ ʋʈɹɸʅʆɼɽʅɼʈʆʌʃʆʈʓ ɺ 

ʋʉʃʆɺʀʗʍ ʇʆʈʆɼʅʓʍ ʆʊɺɸʃʆɺ ʋɻʆʃʔʅʓʍ ʐɸʍʊ ɼʆʅɹɸʉʉɸ 
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ʈʦʩʩʠʷ, 283023, ɼʅʈ, ʛ. ɼʦʥʝʮʢ, ʧʨ. ʀʣʴʠʯʘ, 110 
2
ʌɻɹʆʋ ɺʆ çɼʦʥʙʘʩʩʢʘʷ ʥʘʮʠʦʥʘʣʴʥʘʷ ʘʢʘʜʝʤʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʘʨʭʠʪʝʢʪʫʨʳè 

ʈʦʩʩʠʷ, 286123, ɼʅʈ, ʛ. ʄʘʢʝʝʚʢʘ, ʫʣ. ɼʝʨʞʘʚʠʥʘ, 2 

 
ɼʦʩʪʦʚʘʣʦʚʘ ɼ. ɸ., ɻʣʫʭʦʚ ɸ. ɿ., ʇʦʜʛʦʨʦʜʝʮʢʠʡ ʅ. ʉ. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚʠʜʦʚ 

ʫʨʙʘʥʦʜʝʥʜʨʦʬʣʦʨʳ ʚ ʫʩʣʦʚʠʷʭ ʧʦʨʦʜʥʳʭ ʦʪʚʘʣʦʚ ʫʛʦʣʴʥʳʭ ʰʘʭʪ ɼʦʥʙʘʩʩʘ. ï ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ 

ʜʨʝʚʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʠ ʩʧʦʥʪʘʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʰʘʭʪʥʳʭ ʧʦʨʦʜʥʳʭ ʦʪʚʘʣʘʭ ʚ ʛʦʨʦʜʩʢʦʡ ʯʝʨʪʝ ɼʦʥʝʮʢʘ 

ʠ ʄʘʢʝʝʚʢʠ. ʆʧʨʝʜʝʣʝʥʳ ʢʦʵʬʬʠʮʠʝʥʪʳ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʠ ʟʘʭʚʘʪʘ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠʟ 

ʛʨʫʧʧʳ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ ʧʦʨʦʜʥʳʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʜʣʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ. ʇʦʢʘʟʘʥʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʫʨʙʘʥʦʜʝʥʜʨʦʬʣʦʨʳ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʪʝʭʥʦʛʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʆʙʦʩʥʦʚʘʥʘ ʤʦʜʝʣʴ ʥʘʠʤʝʥʝʝ ʟʘʪʨʘʪʥʦʛʦ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʰʘʭʪʥʳʭ ʧʦʨʦʜʥʳʭ ʦʪʚʘʣʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʩʠʩʪʝʤʘ, ʰʘʭʪʥʳʡ ʧʦʨʦʜʥʳʡ ʦʪʚʘʣ, ʢʦʵʬʬʠʮʠʝʥʪ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʛʣʦʱʝʥʠʷ. 

 

ɺʚʝʜʝʥʠʝ 

ʆʜʥʠʤʠ ʠʟ ʦʩʥʦʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʚ ɼʅʈ, ʢʘʢ ʘʥʪʨʦʧʦʛʝʥʥʦ 

ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʦʤ ʤʘʢʨʦʨʝʛʠʦʥʝ, ʷʚʣʷʶʪʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʦʨʦʜʥʳʝ ʦʪʚʘʣʳ ʫʛʦʣʴʥʳʭ 

ʰʘʭʪ. ʀʭ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʷʜʦʤ ʬʘʢʪʦʨʦʚ: 

ʠʟʲʷʪʠʝʤ ʠʟ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ʩ ʧʣʦʜʦʨʦʜʥʳʤʠ ʧʦʯʚʘʤʠ, 

ʟʘʛʨʷʟʥʝʥʠʝʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʧʨʦʜʫʢʪʘʤʠ ʛʦʨʝʥʠʷ ʠ ʧʳʣʝʚʳʤʠ ʯʘʩʪʠʮʘʤʠ, ʩʤʳʚʦʤ 

ʧʦʨʦʜʳ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʚʘʣʦʚ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʟʘʩʦʣʝʥʠʝʤ ʧʦʯʚ ʙʣʠʟʣʝʞʘʱʠʭ ʪʝʨʨʠʪʦʨʠʡ, 

ʢʦʤʧʣʝʢʩʥʳʤ ʧʦʨʘʞʝʥʠʝʤ ʚʩʝʡ ʙʠʦʪʳ ʠ ʜʨʫʛʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʇʨʦʙʣʝʤʘ ʘʜʝʢʚʘʪʥʦʡ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʠʩʢʘ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩʦ ʤʥʦʛʠʤʠ ʜʨʫʛʠʤʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ: ʬʠʥʘʥʩʠʨʦʚʘʥʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʘʭʦʚʘʥʠʝʤ ʠ ʜʨʫʛʠʤʠ 6, 

7, 9, 12ï15]. ʈʦʩʪ ʫʛʣʝʜʦʙʳʯʠ ʠ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʦʚ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʷʚʣʷʶʪʩʷ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʧʨʠʙʳʣʴʥʳʤʠ ʠ ʚʝʜʫʪ ʢ ʧʦʧʦʣʥʝʥʠʶ ʤʝʩʪʥʳʭ ʙʶʜʞʝʪʦʚ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ 

ʦʛʨʘʥʠʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ 

ʫʚʝʣʠʯʝʥʠʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ, ʩʥʠʞʝʥʠʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ, ʯʪʦ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʧʨʠʚʦʜʠʪ ʢ ʫʭʫʜʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʠ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʥʘʩʝʣʝʥʠʷ ʠ ʚ ʮʝʣʦʤ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʠʥʜʝʢʩʘ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. 

ɺ ʩʠʩʪʝʤʝ ʩʦʮʠʘʣʴʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʨʠʩʢʦʤ ʩʯʠʪʘʝʪʩʷ 

ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʟʜʦʨʦʚʴʷ ʦʪʜʝʣʴʥʦʡ ʣʠʯʥʦʩʪʠ, ʛʨʫʧʧʳ ʣʠʮ, ʯʘʩʪʠ ʥʘʩʝʣʝʥʠʷ 

ʠʣʠ ʥʘʩʝʣʝʥʠʷ ʨʝʛʠʦʥʘ ʚ ʮʝʣʦʤ, ʚʦʟʥʠʢʘʶʱʘʷ ʠʣʠ ʦʞʠʜʘʝʤʘʷ ʚ ʩʚʷʟʠ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʦʪʜʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [1], ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʪʝʨʨʠʪʦʨʠʶ 

ɼʦʥʝʮʢʦʡ ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʠ (ɼʦʥʙʘʩʩʘ) ʢʘʢ ʟʦʥʫ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʠʩʢʘ. 

ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʧʦʚʳʰʝʥʠʶ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ɼʅʈ ʢʘʢ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʤʘʢʨʦʨʝʛʠʦʥʘ ʤʦʞʝʪ 

ʚʳʩʪʫʧʘʪʴ ʨʘʟʨʘʙʦʪʢʘ ʢʦʤʧʣʝʢʩʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʤʠʥʠʤʠʟʘʮʠʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ. 

ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʨʝʛʠʦʥʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʥʠʞʝʥʠʝ ʚʳʙʨʦʩʦʚ ʧʨʦʜʫʢʪʦʚ ʛʦʨʝʥʠʷ (ʚ ʪʦʤ ʯʠʩʣʝ 

                                                 
É
 ɼʦʩʪʦʚʘʣʦʚʘ ɼ. ɸ., ɻʣʫʭʦʚ ɸ. ɿ., ʇʦʜʛʦʨʦʜʝʮʢʠʡ ʅ. ʉ., 2025 
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ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ) ʠ ʧʳʣʝʚʠʜʥʳʭ ʯʘʩʪʠʮ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʚʘʣʦʚ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʟʘʛʨʷʟʥʝʥʠʝ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ 

ʦʢʘʟʳʚʘʶʱʠʤʠ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʘʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʜʨʝʚʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʠ ʩʧʦʥʪʘʥʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʰʘʭʪʥʳʭ ʧʦʨʦʜʥʳʭ ʦʪʚʘʣʘʭ ʚ ʛʦʨʦʜʩʢʦʡ ʯʝʨʪʝ ɼʦʥʝʮʢʘ ʠ ʄʘʢʝʝʚʢʠ, ʘ 

ʪʘʢʞʝ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʫʨʙʘʥʦʜʝʥʜʨʦʬʣʦʨʳ ʜʣʷ 

ʦʧʪʠʤʠʟʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʝʭʥʦʛʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʙʨʘʥʳ ʫʛʦʣʴʥʳʝ ʦʪʚʘʣʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ 

ʯʝʨʪʝ ʛʦʨʦʜʦʚ ɼʦʥʝʮʢʦʡ ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʠ (ɼʦʥʝʮʢ, ʄʘʢʝʝʚʢʘ). 

ʇʦ ʜʘʥʥʳʤ ʨʷʜʘ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʝʭʥʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʚ ɼʅʈ ʚ 5ī10 ʨʘʟ ʚʳʰʝ 

ʩʨʝʜʥʝʡ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʪʝʭʥʦʛʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʝʢʦʪʦʨʳʭ ʛʦʨʦʜʦʚ ʜʦʩʪʠʛʘʝʪ 

10 % ʠ ʙʦʣʝʝ ʦʪ ʠʭ ʧʣʦʱʘʜʠ [8, 10, 11]. 

ɺ 2024 ʛʦʜʫ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʦʪʙʦʨ ʧʨʦʙ ʧʦʨʦʜʥʦʛʦ ʩʫʙʩʪʨʘʪʘ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʥʘ 3 ʦʟʝʣʝʥʝʥʥʳʭ ʧʦʨʦʜʥʳʭ ʦʪʚʘʣʘʭ ɼʅʈ: ʰʘʭʪʳ ʙʳʚʰʝʡ 6/14 (ʛ. ʄʘʢʝʝʚʢʘ), 

ʰʘʭʪʳ 5/6 ʠʤʝʥʠ ɼʠʤʠʪʨʦʚʘ ʠ ʰʘʭʪʳ ɿʘʧʝʨʝʚʘʣʴʥʘʷ (ʛ. ɼʦʥʝʮʢ) ʠ 1 ʩʘʤʦʟʘʨʦʩʰʝʤ ʧʣʦʩʢʦʤ 

ʧʦʨʦʜʥʦʤ ʦʪʚʘʣʝ ʰʘʭʪʳ ˉ 9 ʂʘʧʠʪʘʣʴʥʘʷ (ʛ. ɼʦʥʝʮʢ) (ʨʠʩ.). 

 

 
 

ʈʠʩ. ʂʘʨʪʦʩʭʝʤʘ ʪʦʯʝʢ ʦʪʙʦʨʘ ʧʨʦʙ ʩʫʙʩʪʨʘʪʘ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ:  

1 ï ʦʪʚʘʣ ʙʳʚʰʝʡ ʰʘʭʪʳ 6/14; 2 ï ʦʪʚʘʣ ʰʘʭʪʳ ɿʘʧʝʨʝʚʘʣʴʥʘʷ; 3 ï ʦʪʚʘʣ ʰʘʭʪʳ 5/6 ʠʤ. ɼʠʤʠʪʨʦʚʘ;  

4 ï ʦʪʚʘʣ ʰʘʭʪʳ ˉ 9 ʂʘʧʠʪʘʣʴʥʘʷ 
 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʯʘʛʠ ʛʦʨʝʥʠʷ ʥʘ ʦʪʚʘʣʘʭ ʦʪʩʫʪʩʪʚʫʶʪ. ɺʦʟʨʘʩʪ ʦʪʚʘʣʦʚ ʧʨʠʤʝʨʥʦ 

ʦʜʠʥʘʢʦʚʳʡ ï 45ï60 ʣʝʪ. ʊʝʤʧʝʨʘʪʫʨʘ ʚ ʪʝʥʠ ʠ ʧʦʜ ʢʨʦʥʘʤʠ ʜʝʨʝʚʴʝʚ ʩʦʩʪʘʚʣʷʝʪ 20ī22 ÁC, ʚ 

ʤʝʩʪʘʭ ʧʦʧʘʜʘʥʠʷ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ ï ʜʦ 30 ÁC (ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʤʘʝ 2024 ʛ.). 

ʇʦʨʦʜʘ ʥʘ ʦʪʚʘʣʘʭ ʩʣʘʙʦ ʚʝʥʪʠʣʠʨʫʝʤʘʷ, ʩʦʩʪʦʠʪ ʠʟ ʬʨʘʛʤʝʥʪʦʚ ʧʦʨʦʜʳ ʨʘʟʥʦʛʦ ʨʘʟʤʝʨʘ. 

ʉʦʜʝʨʞʘʥʠʝ ʬʨʘʢʮʠʠ ʤʝʥʝʝ 1 ʤʤ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 11 ʜʦ 27 %. ʆʪʚʘʣʳ ʥʘʭʦʜʷʪʩʷ ʚ ʩʪʘʜʠʠ 

ʦʢʠʩʣʝʥʠʷ ʠ ʤʘʩʩʦʚʦʛʦ ʧʦʩʝʣʝʥʠʷ ʨʘʩʪʝʥʠʡ. 

ʆʪʚʘʣ ʰʘʭʪʳ 5/6 ʠʤʝʝʪ ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʚʦʟʨʘʩʪ ʩʨʝʜʠ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʪʚʘʣʦʚ (57 ʣʝʪ) ʩ 

ʤʦʤʝʥʪʘ ʦʢʦʥʯʘʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʯʪʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʩʘʤʦʛʦ ʥʠʟʢʦʛʦ 
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ʫʨʦʚʥʷ ʟʘʧʳʣʝʥʥʦʩʪʠ ʠʟ-ʟʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʳʚʝʪʨʠʚʘʥʠʷ ʧʦʨʦʜʳ. ʆʪʚʘʣ ʰʘʭʪʳ 

ɿʘʧʝʨʝʚʘʣʴʥʘʷ ʟʘʩʝʣʝʥ ʨʘʩʪʝʥʠʷʤʠ ʪʦʣʴʢʦ ʥʘʧʦʣʦʚʠʥʫ, ʚʝʨʭʥʷʷ ʝʛʦ ʯʘʩʪʴ ʧʦʜʚʝʨʞʝʥʘ 

ʦʢʠʩʣʝʥʠʶ ʠ ʚʳʛʦʨʘʥʠʶ, ʚʦʟʤʦʞʥʦ, ʵʪʦ ʚʣʠʷʝʪ ʥʘ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʟʘʧʳʣʝʥʥʦʩʪʠ ʣʠʩʪʴʝʚ 

ʨʘʩʪʝʥʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʥʠʞʥʠʭ ʫʨʦʚʥʷʭ. ʅʘ ʦʪʚʘʣʝ ʰʘʭʪʳ 6/14 ʪʘʢʞʝ ʦʙʥʘʨʫʞʝʥʳ 

ʦʢʘʤʝʥʝʣʳʝ ʦʩʪʘʪʢʠ ʩʛʦʨʝʚʰʝʡ ʧʦʨʦʜʳ. ʆʪʚʘʣ ʰʘʭʪʳ ˉ 9 ʂʘʧʠʪʘʣʴʥʘʷ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ 

ʟʘʨʦʩ, ʥʦ ʚʦ ʤʥʦʛʠʭ ʤʝʩʪʘʭ ʝʛʦ ʩʣʘʛʘʶʪ ʙʦʣʝʝ ʦʢʘʤʝʥʝʚʰʠʝ ʦʩʪʘʪʢʠ ʧʦʨʦʜʳ, ʯʝʤ ʧʦʯʚʝʥʥʳʡ 

ʩʫʙʩʪʨʘʪ. 

ʆʪʙʦʨ ʧʨʦʙ ʣʠʩʪʴʝʚ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʩʨʝʜʥʝʡ ʧʨʦʙʳ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʨʦʥʳ ʜʝʨʝʚʴʝʚ 

ʩ ʚʥʝʰʥʝʡ ʝʝ ʩʪʦʨʦʥʳ (ʧʦ ʦʢʨʫʞʥʦʩʪʠ) ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʯʝʩʢʠʤ ʫʢʘʟʘʥʠʷʤ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʘʭ ʩʝʣʴʭʦʟʫʛʦʜʠʡ ʠ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ [11].  

ɼʣʷ ʫʯʝʪʘ ʥʘʢʦʧʣʝʥʠʷ ʤʝʪʘʣʣʦʚ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʙʨʘʣʠ ʦʙʨʘʟʮʳ ʟʘ 

ʦʩʥʦʚʥʦʡ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ (ʠʶʥʴïʘʚʛʫʩʪ). ʆʪʙʠʨʘʣʠ ʣʠʩʪʴʷ ʩ ʚʝʪʚʝʡ 1ï2-ʛʦ ʛʦʜʘ ʞʠʟʥʠ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 2ï3 ʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʫʥʪʘ. ɼʘʣʝʝ ʧʨʦʙʳ ʧʨʦʤʳʚʘʣʠ ʪʨʠʞʜʳ ʧʨʦʪʦʯʥʦʡ ʠ 

ʜʚʘʞʜʳ ï ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ ʠ ʜʦʚʦʜʠʣʠ ʜʦ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʊʘʢʞʝ ʙʳʣ 

ʧʨʦʚʝʜʝʥ ʣʘʙʦʨʘʪʦʨʥʳʡ ʘʥʘʣʠʟ ʧʣʘʤʝʥʥʳʤ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ ʥʘ ʙʘʟʝ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʵʢʦʣʦʛʠʠ ɼʅʈ. ɺʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʙʠʦʛʝʥʥʦʡ 

ʤʠʛʨʘʮʠʠ ʷʚʣʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʛʣʦʱʝʥʠʷ, ʧʨʝʜʣʦʞʝʥʥʳʡ 

ɹ. ɹ. ʇʦʣʳʥʦʚʳʤ [16]. ʆʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʛʣʦʱʝʥʠʷ ʵʣʝʤʝʥʪʘ ʨʘʩʪʝʥʠʝʤ ʠ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʟʦʣʝ ʨʘʩʪʝʥʠʷ ʢ ʝʛʦ 

ʩʦʜʝʨʞʘʥʠʶ ʚ ʧʦʯʚʝ ʠʣʠ ʚ ʛʦʨʥʦʡ ʧʦʨʦʜʝ.  

ʂʦʵʬʬʠʮʠʝʥʪ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ (ʂɹʇ) ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ 

ʧʦ ʬʦʨʤʫʣʝ: 

 

˗ˎ˜
˞̑

˞̐
         (1) 

 

ʛʜʝ ʉʨ ï ʩʦʦʪʥʦʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʵʣʝʤʝʥʪʘ ʚ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʨʘʩʪʝʥʠʷ, ʤʛ/ʢʛ; 

 ʉʧ ï ʚʘʣʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ʵʣʝʤʝʥʪʘ ʚ ʧʦʯʚʝ, ʤʛ/ʢʛ. 

ʀʩʩʣʝʜʫʝʤʳʤʠ ʚʠʜʘʤʠ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʷʚʣʷʣʠʩʴ Robinia pseudoacacia L., Quercus 

robur L., Acer platanoides L., Juglans regia L., Acer negundo L. ɸʚʪʦʨʘʤʠ ʙʳʣʘ ʚʳʙʨʘʥʘ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʥʠʞʥʷʷ ʪʨʝʪʴ ʶʞʥʦʛʦ ʩʢʣʦʥʘ ʢʘʞʜʦʛʦ ʦʪʚʘʣʘ, ʛʜʝ ʤʦʞʥʦ ʙʳʣʦ ʚʩʪʨʝʪʠʪʴ ʢʘʞʜʳʡ ʠʟ 

ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 
ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʚʘʣʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʤʝʪʘʣʣʦʚ ʚ ʩʫʙʩʪʨʘʪʝ ʦʟʝʣʝʥʝʥʥʳʭ ʧʦʨʦʜʥʳʭ 

ʦʪʚʘʣʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ. 

 

ʊʘʙʣʠʮʘ 

ɺʘʣʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʝʪʘʣʣʦʚ ʚ ʩʫʙʩʪʨʘʪʝ ʦʟʝʣʝʥʝʥʥʳʭ ʦʪʚʘʣʦʚ, ʤʛ/ʢʛ 
 

ʆʪʚʘʣ 
ʕʣʝʤʝʥʪ 

Cd Cu Ni Co Pb Zn Fe Cr K Mg Na Mn 

ʰ. 6/14 1,6 20,3 26,9 9,7 55,1 118,4 22918,9 3,2 4522,3 349,6 463,5 214,0 

ʰ. 5/6 ʠʤ. 
ɼʠʤʠʪʨʦʚʘ 

1,7 45,8 43,1 8,6 42,4 164,3 26030,1 19,0 3577,4 3882,6 542,6 388,2 

ʰ. 

ɿʘʧʝʨʝʚʘʣʴʥʘʷ 
0,017 57,3 42,2 0,1 53,9 190,2 24190,3 19,2 3218,8 4906,9 309,7 225,9 

ʰ. ̄ 9 

ʂʘʧʠʪʘʣʴʥʘʷ 
0,016 46,7 42,0 0,2 171,0 123,3 22636,3 16,3 2284,0 4553,1 132,6 402,3 

ʇɼʂ 2,0 132,0 80,0 5,0 130,0 220,0 0,5 6,0 ī ī ī 1500,0 

 

ɼʣʷ ʤʝʪʘʣʣʦʚ ʢʣʘʩʩʘ ʦʧʘʩʥʦʩʪʠ 1:  

ʉʦʜʝʨʞʘʥʠʝ Cd ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦʡ ʜʦʧʫʩʪʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ 

ʧʦʨʦʜʝ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʪʚʘʣʦʚ.  
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ʇʨʝʚʳʰʝʥʠʝ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ Pb ʥʘʙʣʶʜʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʩʫʙʩʪʨʘʪʝ 

ʰ. ˉ 9 ʂʘʧʠʪʘʣʴʥʘʷ, ʯʪʦ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʩʚʷʟʘʥʦ ʩ ʥʘʡʜʝʥʥʦʡ ʱʝʣʦʯʥʦʡ ʙʘʪʘʨʝʡʢʦʡ. 

ʇʨʝʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ Zn ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. 

ɼʣʷ ʤʝʪʘʣʣʦʚ 2-ʛʦ ʢʣʘʩʩʘ ʦʧʘʩʥʦʩʪʠ:  

ʇʨʝʚʳʰʝʥʠʝ ʧʨʠʤʝʨʥʦʡ ʜʦʧʫʩʪʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦ Cu ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. 

ʇʨʝʚʳʰʝʥʠʝ ʜʦʧʫʩʪʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʉʦ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʦʪʚʘʣʘʭ 

ʰ.  ̄9 ʂʘʧʠʪʘʣʴʥʘʷ ʠ ʰ. ɿʘʧʝʨʝʚʘʣʴʥʘʷ. ʇʨʝʚʳʰʝʥʠʝ ʚ 3 ʨʘʟʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʧʦʨʦʜʝ 

ʛʦʨʷʱʠʭ ʦʪʚʘʣʦʚ. ʅʘ ʦʪʚʘʣʘʭ ʰ. 6/14 ʠ 5/6 ʠʤ. ɼʠʤʠʪʨʦʚʘ ï ʚ 1,7ï1,9 ʨʘʟʘ. ʅʘ ʦʪʚʘʣʘʭ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚ ʩʫʙʩʪʨʘʪʝ ʢʦʙʘʣʴʪʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʦʙʘʣʴʪ 

ʫʩʚʘʠʚʘʝʪʩʷ ʨʘʩʪʝʥʠʷʤʠ.  

ʇʦ Cr ʧʨʝʚʳʰʘʥʠʷ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʩʫʙʩʪʨʘʪʝ ʰ. 6/14, ʚ ʦʩʪʘʣʴʥʳʭ ʦʪʚʘʣʘʭ ï ʦʪ 

2 ʜʦ 3 ʜʦʣʝʡ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ. Cr ʧʣʦʭʦ ʫʩʚʘʠʚʘʝʪʩʷ ʨʘʩʪʝʥʠʷʤʠ. 

ʆʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ ʥʘʢʦʧʣʝʥʠʷ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜʘʭ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ 

ʛʣʠʥʠʩʪʳʭ ʯʘʩʪʠʮ ʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. 

ɼʣʷ Ni ʚ ʩʫʙʩʪʨʘʪʝ ʦʪʚʘʣʦʚ ʪʘʢʞʝ ʧʨʝʚʳʰʝʥʠʷ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. 

ʇʦ Fe ʟʘʰʢʘʣʠʚʘʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʙʣʶʜʘʶʪʩʷ ʚʦ ʚʩʝʭ ʦʪʚʘʣʘʭ. ʇʨʠʯʠʥʦʡ ʜʘʥʥʦʛʦ 

ʷʚʣʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʜʣʠʪʝʣʴʥʦʝ ʚʳʚʝʪʨʠʚʘʥʠʝ ʠʣʠ ʤʝʪʘʤʦʨʬʦʟ. ɹʣʘʛʦʜʘʨʷ ʵʪʠʤ ʧʨʦʮʝʩʩʘʤ 

ʦʙʨʘʟʫʶʪʩʷ ʞʝʣʝʟʠʩʪʳʝ ʢʚʘʨʮʠʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʤʥʦʛʦ ʞʝʣʝʟʘ.  

ɼʣʷ ʤʝʪʘʣʣʦʚ 3-ʛʦ ʢʣʘʩʩʘ ʦʧʘʩʥʦʩʪʠ: 

ʇʦ Mn ʧʨʝʚʳʰʝʥʠʝ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦʡ ʜʦʧʫʩʪʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. 

ɼʣʷ ʤʝʪʘʣʣʦʚ 4-ʛʦ ʢʣʘʩʩʘ ʦʧʘʩʥʦʩʪʠ: 

ʇʨʝʚʳʰʝʥʠʝ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʂ ʦʪ 6 ʜʦ 12 ʬʨʘʢʮʠʡ ʥʘʙʣʶʜʘʝʪʩʷ 

ʥʘ ʚʩʝʭ ʦʪʚʘʣʘʭ. ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʠʷ ʚ ʧʦʨʦʜʝ ʩʚʷʟʘʥʦ ʩ ʘʢʪʠʚʥʳʤ 

ʚʳʚʝʪʨʠʚʘʥʠʝʤ ʚʩʝʭ ʦʪʚʘʣʦʚ.  

ʇʨʠʙʣʠʟʠʪʝʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ ʜʣʷ ʩʦʜʝʨʞʘʥʠʷ Na, K ʠ Mg ʥʝ ʫʩʪʘʥʦʚʣʝʥʳ. ʅʘʪʨʠʡ ʠ 

ʢʘʣʠʡ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʠʣʠʢʘʪʥʳʭ ʧʦʨʦʜ. 

ʅʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʧʦ ʚʘʨʠʘʥʪʘʤ ʣʠʟʠʤʝʪʨʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʠʟʫʯʘʝʤʳʭ ʤʝʪʘʣʣʦʚ ʜʣʷ ʢʘʞʜʦʛʦ ʜʨʝʚʝʩʥʦʛʦ ʨʘʩʪʝʥʠʷ ʙʳʣʠ 

ʧʦʩʪʨʦʝʥʳ ʵʤʧʠʨʠʯʝʩʢʠʝ ʨʷʜʳ ʠʭ ʥʘʢʦʧʣʝʥʠʷ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʷʜʳ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʵʣʝʤʝʥʪʦʚ R. pseudoacacia ʙʫʜʫʪ 

ʠʤʝʪʴ ʚʠʜ: 

ʆʪʚʘʣ .h 6/14: K (4,65) > Mg (4,34) > Ni (1,30) > Cd (1,05) > Pb (1,00) > Cu (0,9) > 

Mn (0,60) > Na (0,53) > Zn (0,46) > Co (0,58) > Cr (0,085) > Fe (0,0090). 

ʆʪʚʘʣ .h 5/6 ʠʤ. ɼʠʤʠʪʨʦʚʘ: K (3,17) > Cu (2,0) > Pb (1,90) > Cr (1,05) > Mg (0,96) > 

Ni (0,95) > Cd (0,84) > Zn (0,67) > Mn (0,64) > Na (0,49) > Co (0,38) > Fe (0,0037). 

ʆʪʚʘʣ .h ɿʘʧʝʨʝʚʘʣʴʥʘʷ: K (3,72) > Cr (3,20) > Ni (1,55) > Cd (1,05) > Zn (1,00) > 

Na (0,99) > Mg (0,89) > Co (0,90) > Pb (0,88) > Cu (0,67) > Mn (0,15) > Fe (0,010). 

ʆʪʚʘʣ .h ˉ 9 ʂʘʧʠʪʘʣʴʥʘʷ: K (7,28) > Na (3,32) > Cd (2,05) > Ni (2,03) > Cu (1,05) > 

Zn (0,78) > Pb (0,75) > Mg (0,58) > Cr (0,53) > Mn (0,14) > Co (0,12) > Fe (0,0044). 

ɻʨʫʧʧʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʪʦʢʩʠʢʘʥʪʦʚ ʚʢʣʶʯʘʝʪ: K, Cd, Cu, Pb, Ni, Cr. 

ɻʨʫʧʧʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʭʚʘʪʘ: Mg, Mn, Na, Zn, Co, Fe. 

ɼʣʷ Q. robur ʨʷʜʳ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʙʫʜʫʪ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

ʆʪʚʘʣ .h 6/14: Pb (2,00) > Cu (1,80) > K (1,67) > Na (1,57) > Cr (0,90) > Cd (0,90) > 

Ni (0,80) > Mg (0,76) > Co (0,58) > Zn (0,32) > Mn (0,69) > Fe (0,025). 

ʆʪʚʘʣ .h 5/6 ʠʤ. ɼʠʤʠʪʨʦʚʘ: Cu (1,95) > K (1,78) > Pb (1,46) > Cd (1,15) > Na (1,34) > 

Zn (1,15) > Ni (1,13) > Mg (1,12) > Co (0,93) > Mn (0,69) > Cr (0,13) > Fe (0,018). 

ʆʪʚʘʣ .h ɿʘʧʝʨʝʚʘʣʴʥʘʷ: Cu (2,00) > K (1,50) > Zn (1,35) > Cr (1,20) > Pb (1,18) > 

Cd (1,00) > Na (0,96) > Ni (0,95) > Mg (0,91) > Mn (0,43) > Co (0,15) > Fe (0,0075). 

ʆʪʚʘʣ .h ˉ 9 ʂʘʧʠʪʘʣʴʥʘʷ: Zn (1,83) > Pb (1,65) > Cu (1,55) > Na (1,48) > Ni (1,40) > 

K (0,90) > Co (0,45) > Cr (0,45) > Mn (0,38) > Mg (0,28) > Fe (0,021). 

ɻʨʫʧʧʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʪʦʢʩʠʢʘʥʪʦʚ ʚʢʣʶʯʘʝʪ: Pb, Cu, K, Na, Zn, Ni, Cd. 

ɻʨʫʧʧʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʭʚʘʪʘ: Mg, Mn, Co, Cr, Fe. 
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ɼʣʷ A. platanoides ʨʷʜʳ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʙʫʜʫʪ ʠʤʝʪʴ 

ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

ʆʪʚʘʣ .h 6/14: K (5,12) > Cr (2,75) > Pb (2,18) > Mg (1,75) > Na (1,74) > Cd (1,64) > 

Zn (1,24) > Ni (1,16) > Co (0,91) > Mn (0,58) > Cu (0,50) > Fe (0,019). 

ʆʪʚʘʣ .h 5/6 ʠʤ. ɼʠʤʠʪʨʦʚʘ: K (4,98) > Cr (2,42) > Pb (1,89) > Cd (1,80) > Na (1,36) > 

Zn (1,17) > Mg (0,90) > Cu (0,85) > Ni (0,82) > Co (0,28) > Mn (0,10) > Fe (0,045). 

ʆʪʚʘʣ .h ɿʘʧʝʨʝʚʘʣʴʥʘʷ: K (3,80) > Pb (1,73) > Cr (1,62) > Cd (1,46) > Na (1,39) > 

Mg (1,16) > Mn (0,94) > Zn (0,84) > Cu (0,75) > Co (0,34) > Ni (0,72) > Fe (0,089). 

ʆʪʚʘʣ .h ˉ 9 ʂʘʧʠʪʘʣʴʥʘʷ: K (4,18) > Na (2,15) > Cr (1,97) > Cd (1,93) > Pb (1,92) > 

Cu (1,10) > Zn (0,97) > Mg (0,84) > Co (0,80) > Ni (0,35) > Mn (0,35) > Fe (0,062). 

ɻʨʫʧʧʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʪʦʢʩʠʢʘʥʪʦʚ ʚʢʣʶʯʘʝʪ: K, Cr, Pb, Cd, Na, Cd, Mg, 

Zn. 

ɻʨʫʧʧʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʭʚʘʪʘ: Mn, Fe, Co, Cu, Ni. 

ɼʣʷ J. regia ʨʷʜʳ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʙʫʜʫʪ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

ʆʪʚʘʣ .h 6/14: K (5,12) > Cd (2,18) > Ni (1,85) > Zn (1,83) > Na (1,80) > Mg (1,46) > 

Pb (1,23) > Cu (1,03) > Mn (0,85) > Co (0,84) > Cr (0,43) > Fe (0,0075). 

ʆʪʚʘʣ .h 5/6 ʠʤ. ɼʠʤʠʪʨʦʚʘ: K (7,80) > Cd (2,65) > Mg (1,72) > Na (1,53) > Zn (1,52) > 

Co (1,10) > Cu (0,94) > Mn (0,92) > Ni (0,90) > Pb (0,84) > Cr (0,72) > Fe (0,0024). 

ʆʪʚʘʣ .h ɿʘʧʝʨʝʚʘʣʴʥʘʷ: K (3,73)> Cd (2,59)> Na (1,93)> Zn (1,85)> Co (1,79)> 

Cu (1,37) > Mg (0,98)> Mn (0,73)> Pb (0,65)> Ni (0,63)> Cr (0,15)> Fe (0,023). 

ʆʪʚʘʣ .h ˉ 9 ʂʘʧʠʪʘʣʴʥʘʷ: K (3,26) > Zn (1,92) > Cd (1,85) > Co (1,53) > Ni (1,48) > 

Cu (1,18) > Na (1,05) > Cr (1,04) > Pb (0,91) > Mg (0,86) > Mn (0,62) > Fʝ (0,073). 

ɻʨʫʧʧʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʪʦʢʩʠʢʘʥʪʦʚ ʚʢʣʶʯʘʝʪ: K, Cd, Ni, Zn, Na, Cu. 

ɻʨʫʧʧʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʭʚʘʪʘ: Fe, Mn, Co, Mg, Cr. 

ɼʣʷ A. negundo ʨʷʜʳ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʙʫʜʫʪ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʡ 

ʚʠʜ: 

ʆʪʚʘʣ .h 6/14: Na (2,10) > Cr (1,90) > Cu (1,83) > Mg (1,58) > Pb (1,04) > Zn (1,03) > 

Cd  (0,96) > Ni (0,82) > Co (0,73) > K (0,72) > Mn (0,51) > Fe (0,075). 

ʆʪʚʘʣ .h 5/6 ʠʤ. ɼʠʤʠʪʨʦʚʘ: K (1,64) > Na (1,57)> Cr (1,43) > Ni (1,12) > Mn (1,10) > 

Cu (1,04) > Cd (1,01) > Zn (0,84) > Pb (0,82) > Co (0,58) > Mg (0,15) > Fe (0,0090). 

ʆʪʚʘʣ .h ɿʘʧʝʨʝʚʘʣʴʥʘʷ: Cr (2,00)> K (1,83)> Na (1,12)> Cu (1,07)> Co (0,95)> 

Mn (0,92)> Pb (0,79)> Ni (0,69)> Cd (0,54)> Zn (0,48)> Mg (0,29)> Fe (0,018). 

ʆʪʚʘʣ .h ˉ 9 ʂʘʧʠʪʘʣʴʥʘʷ: Na (1,95) > Ni (1,93) > Cu (1,65) > Cr (1,35) > K (1,21) > 

Cd (0,73) > Mn (0,68) > Pb (0,65) > Zn (0,36) > Co (0,28) > Mg (0,06) > Fe (0,062). 

ɻʨʫʧʧʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʪʦʢʩʠʢʘʥʪʦʚ ʚʢʣʶʯʘʝʪ: Na, Cr, Cu, Mg, Pb, Zn, K, 

Na, Ni. 

ɻʨʫʧʧʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʭʚʘʪʘ: Mn, Fe, Co. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʨʘʩʯʝʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʧʦʨʦʜʥʳʝ ʦʪʚʘʣʳ, 

ʦʪʣʠʯʘʶʱʠʝʩʷ ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʩʣʘʛʘʶʱʠʭ ʧʦʨʦʜ, ʤʝʩʪʦʤ ʨʘʩʧʦʣʦʞʝʥʠʷ, ʩʨʦʢʦʤ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʨʘʟʤʝʨʘʤʠ ʠ ʜʨʫʛʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʦʢʘʟʘʣʠ ʚʣʠʷʥʠʝ ʥʘ ʟʥʘʯʝʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʠʟʫʯʘʝʤʳʭ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʚʩʝʭ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ 

ʚʠʜʦʚ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ. ʃʫʯʰʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʢ ʥʘʢʦʧʣʝʥʠʶ K, Cd, Cu ʦʙʣʘʜʘʝʪ 

R. pseudoacacia, Q. robur ʥʘʢʘʧʣʠʚʘʝʪ Cu, Pb, Zn, A. platanoides ï K, Cr, Cd, J. regia ï K, Cd, 

Zn, A. negundo ï Na, K, Cr. 

 

ɺʳʚʦʜʳ 

ʅʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʵʣʝʤʝʥʪʦʚ, ʧʦʧʘʚʰʠʭ ʢʘʢ ʚ ʛʨʫʧʧʫ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʛʣʦʱʝʥʠʷ, ʪʘʢ ʠ ʚ ʛʨʫʧʧʫ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʭʚʘʪʘ. ʃʠʜʠʨʫʶʱʠʤʠ ʠ 

ʥʘʠʙʦʣʝʝ ʣʝʛʢʦ ʫʩʚʘʠʚʘʶʱʠʤʠʩʷ ʵʣʝʤʝʥʪʘʤʠ ʷʚʣʷʶʪʩʷ K, Cd, Cu, Zn, Pb, Na. ʅʘʠʙʦʣʴʰʠʝ 

ʟʥʘʯʝʥʠʷ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʤʘʪʝʨʠʘʣʝ 

A. platanoides ʠ J. regia. 
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ɸʥʘʣʠʟ ʵʤʧʠʨʠʯʝʩʢʠʭ ʨʷʜʦʚ ʥʘʢʦʧʣʝʥʠʷ ʧʦʢʘʟʘʣ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʝʝ ʥʘʢʘʧʣʠʚʘʶʪʩʷ 

ʢʘʜʤʠʡ ʠ ʮʠʥʢ, ʯʝʤ ʤʝʜʴ ʠ ʩʚʠʥʝʮ. ʉʦʛʣʘʩʥʦ ɻʆʉʊ 17.4.1.02-83 ʢʘʜʤʠʡ, ʩʚʠʥʝʮ ʠ ʮʠʥʢ 

ʦʪʥʦʩʷʪʩʷ ʢ ʭʠʤʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʘʤ ʧʝʨʚʦʛʦ ʢʣʘʩʩʘ ʦʧʘʩʥʦʩʪʠ, ʧʦʵʪʦʤʫ ʥʫʞʜʘʶʪʩʷ ʚ 

ʧʨʠʩʪʘʣʴʥʦʤ ʢʦʥʪʨʦʣʝ ʟʘ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʵʣʝʤʝʥʪʘʭ ʵʢʦʩʠʩʪʝʤ. 

ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʧʦʜʪʚʝʨʜʠʣʦ ʚʳʩʦʢʠʝ 

ʢʫʤʫʣʷʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʠʜʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʨʷʜʫ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʤʝʪʘʣʣʦʚ. ʅʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʨʙʘʥʦʜʝʥʜʨʦʬʣʦʨʫ ʚ 

ʢʘʯʝʩʪʚʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʙʠʦʠʥʜʠʢʘʪʦʨʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʤʝʪʘʣʣʘʤ, ʯʪʦ ʜʝʣʘʝʪ ʨʘʩʪʝʥʠʷ 

ʚʘʞʥʳʤ ʦʙʲʝʢʪʦʤ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚʦʜʥʳʭ 

ʩʨʝʜ, ʧʦʯʚ ʠ ʚʦʟʜʫʭʘ. ʇʨʠʤʝʥʝʥʠʝ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʢʘʯʝʩʪʚʝ ʯʫʪʢʠʭ ʙʠʦʠʥʜʠʢʘʪʦʨʦʚ 

ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʙʦʣʴʰʫʶ ʧʦʤʦʱʴ ʚ ʤʦʥʠʪʦʨʠʥʛʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʪʘʢ ʢʘʢ ʚʦʟʤʦʞʥʘ 

ʚʠʟʫʘʣʴʥʘʷ ʦʮʝʥʢʘ ʟʘʛʨʷʟʥʝʥʠʡ, ʧʨʝʜʧʦʣʘʛʘʶʱʘʷ ʟʦʥʠʨʦʚʘʥʠʝ ʧʦ ʚʠʜʦʚʦʤʫ ʩʦʩʪʘʚʫ, 

ʚʥʝʰʥʝʤʫ ʚʠʜʫ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʜʠʢʘʮʠʦʥʥʳʭ ʠʥʜʝʢʩʦʚ, ʘ ʪʘʢʞʝ ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʥʘ 

ʩʦʜʝʨʞʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʝʱʝʩʪʚ (ʚ ʯʘʩʪʥʦʩʪʠ ʤʝʪʘʣʣʦʚ). 

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʟʥʘʯʝʥʠʷ ʨʘʩʩʯʠʪʘʥʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ 

ʪʦʤ, ʯʪʦ ʚʳʩʦʢʠʤ ʬʠʪʦʨʝʤʝʜʠʘʮʠʦʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʘʜʤʠʶ, ʤʝʜʠ ʠ 

ʩʚʠʥʮʫ ʚ ʜʠʘʧʘʟʦʥʝ ʝʛʦ ʥʠʟʢʠʭ ʠ ʩʨʝʜʥʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʚ ʧʦʯʚʝ ʦʙʣʘʜʘʶʪ R. pseudoacacia ʠ 

A. platanoides, ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʮʠʥʢʫ ʠ ʥʠʢʝʣʶ ï Q. robur ʠ A. negundo. 

ʌʠʪʦʨʝʤʝʜʠʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ R. pseudoacacia ï Cu (0,67ï2,0); Cd (0,84ï2,05),  

Pb (0,75ï1,90), A. platanoides ï Cu (0,50ï1,10); Cd (1,46ï1,93), Pb (1,73ï2,18), Q. robur ï 

Zn (0,32ï1,83); Ni (0,80ï1,40), A. negundo ï Zn (0,36ï1,84); Ni (0,69ï1,93). 

 
ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʌɻɹʅʋ ɼʦʥʝʮʢʠʡ ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ ʧʦ 

ʪʝʤʝ çʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠè (ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ˉ 124101500495-0). 
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Dostovalova D. A., Glukhov A. Z., Podgorodetsky N. S. Functional capabilities of urbanodendroflora species 

in rock dumps of Donbass coal mines. ï An analysis of the state of tree plantations and spontaneous vegetation on 

mine rock dumps in the urban areas of Donetsk and Makeyevka has been carried out. The coefficients of biological 

absorption and capture of chemical elements from the group of heavy metals, as the most dangerous rock pollutants for 

public health, are determined. The effectiveness of using representatives of urbanodendroflora to optimize the 

ecological state of man-made territories is shown. The model of the least costly and effective solution to the problem of 

socio-ecological safety of mine rock dumps is substantiated. 

Keywords: ecosystem, mining rock dump, biological absorption coefficient 
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ʉʆɼɽʈɾɸʅʀɽ ʊʗɾɽʃʓʍ ʄɽʊɸʃʃʆɺ ʀ ʄʓʐʔʗʂɸ ɺ ʇʆʏɺɸʍ ʅɽʂʆʊʆʈʓʍ 

ɸɻʈʆʎɽʅʆɿʆɺ ɺʆʈʆʅɽɾʉʂʆʁ ʆɹʃɸʉʊʀ 

 

ʌɻɹʆʋ ɺʆ çɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

ʈʦʩʩʠʷ, 394006, ʛ. ɺʦʨʦʥʝʞ, ʋʥʠʚʝʨʩʠʪʝʪʩʢʘʷ ʧʣ., ʜ. 1 

 
ɼʴʷʢʦʚʘ ʅ. ɸ. ʉʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʤʳʰʴʷʢʘ ʚ ʧʦʯʚʘʭ ʥʝʢʦʪʦʨʳʭ ʘʛʨʦʮʝʥʦʟʦʚ 

ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ. ï ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʦʜʝʨʞʘʥʠʷ ʥʝʢʦʪʦʨʳʭ 

ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʤʳʰʴʷʢʘ ʚ ʧʦʯʚʘʭ ʘʛʨʦʮʝʥʦʟʦʚ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ. ʂʦʥʮʝʥʪʨʘʮʠʠ ʚʘʣʦʚʳʭ ʠ 

ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʵʣʝʤʝʥʪʦʚ ʦʢʘʟʘʣʠʩʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʦʯʚ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʢʣʘʨʢʘʤʠ 

ʩʝʣʠʪʝʙʥʳʭ ʧʦʯʚ ʪʘʢʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʙʣʘʛʦʧʦʣʫʯʠʠ ʧʦʯʚ ʘʛʨʦʮʝʥʦʟʦʚ 

ʨʝʛʠʦʥʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʯʚʘ, ʘʛʨʦʮʝʥʦʟʳ, ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ, ʤʳʰʴʷʢ, ʚʘʣʦʚʳʝ ʬʦʨʤʳ, ʧʦʜʚʠʞʥʳʝ ʬʦʨʤʳ, 

ʢʣʘʨʢʠ. 

 

ɺʚʝʜʝʥʠʝ 

ɺʦʟʨʘʩʪʘʥʠʝ ʪʝʭʥʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʦʙʫʩʣʦʚʣʠʚʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʪʦʷʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʳʭ, ʪʘʢ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʳʭ ʵʢʦʩʠʩʪʝʤ [24, 26]. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʧʦʯʚʘ, ʘ ʦʩʦʙʝʥʥʦ ʚʝʨʭʥʠʝ ʝʝ 

ʩʣʦʠ, ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʜʝʧʦʥʠʨʫʶʱʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʨʷʜʘ ʵʢʦʪʦʢʩʠʢʘʥʪʦʚ, ʚʳʜʝʣʷʶʱʠʭʩʷ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ [4, 11, 17]. 

ɺʦʨʦʥʝʞʩʢʘʷ ʦʙʣʘʩʪʴ ʦʪʥʦʩʠʪʩʷ ʢ ʚʘʞʥʳʤ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʤ ʩʫʙʲʝʢʪʘʤ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. ʈʝʛʠʦʥ ʦʙʣʘʜʘʝʪ ʝʞʝʛʦʜʥʳʤ ʧʨʠʨʦʩʪʦʤ ʠʥʜʝʢʩʘ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʩʦʩʪʘʚʣʷʶʱʠʤ ʥʘ 2023 ʛ. 107 % [7, 9]. ʆʜʥʘʢʦ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ, ʘʢʪʠʚʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʝʩʪʠʮʠʜʦʚ ʠ ʫʜʦʙʨʝʥʠʡ, ʨʘʩʰʠʨʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚ ʠ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʦʩʣʝʜʩʪʚʠʷ ʏʝʨʥʦʙʳʣʴʩʢʦʡ ʢʘʪʘʩʪʨʦʬʳ ʘʢʪʫʘʣʠʟʠʨʦʚʘʣʠ 

ʚʦʧʨʦʩ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʩʪʠʪʝʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ [3, 12, 14, 15]. 

ʆʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʟʘʛʨʘʟʥʝʥʠʷ ʙʠʦʩʬʝʨʳ ʪʦʢʩʠʯʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʷʚʣʷʶʪʩʷ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪ (50ï80 % ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ), ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʧʨʠʤʝʥʝʥʠʝ 

ʫʜʦʙʨʝʥʠʡ ʠ ʷʜʦʭʠʤʠʢʘʪʦʚ [10, 20, 22]. ɺʳʭʣʦʧʥʳʝ ʛʘʟʳ ʘʚʪʦʤʦʙʠʣʝʡ ʚʳʙʨʘʩʳʚʘʶʪʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʠʟʢʦ ʥʘʜ ʧʦʯʚʦʡ, ʧʨʠ ʵʪʦʤ ʢʦʥʮʝʥʪʨʘʮʠʷ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ ʠ ʜʘʣʴʥʦʩʪʴ 

ʨʘʩʩʝʠʚʘʥʠʷ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ, 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʚʠʞʝʥʠʷ, ʥʘʣʠʯʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʟʘʛʨʘʞʜʝʥʠʡ ʚʜʦʣʴ ʜʦʨʦʛ 

[5, 17, 22]. ɺ ʫʩʣʦʚʠʷʭ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʦʢʩʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ 

ʧʦʯʚʝ ʠ ʨʘʩʪʝʥʠʷʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʩʩʪʦʷʥʠʝʤ 100 ʤ ʦʪ ʦʙʦʯʠʥʳ ʜʦʨʦʛʠ 

[2, 23]. ɺ ʟʦʥʝ ʚʣʠʷʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʵʢʦʪʦʢʩʠʢʘʥʪʦʚ 

ʟʘʚʠʩʠʪ ʦʪ ʨʦʟʳ ʚʝʪʨʦʚ, ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʯʠʩʪʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ ʠ ʚʳʩʦʪʳ ʜʳʤʦʚʳʭ ʪʨʫʙ [6, 17, 19, 22].  

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʝʞʝʛʦʜʥʦ ʚʦʟʨʘʩʪʘʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʬʣʦʨʫ ʠ ʬʘʫʥʫ ʪʷʞʝʣʳʭ 

ʤʝʪʘʣʣʦʚ ʢʘʢ ʥʘʠʙʦʣʝʝ ʧʨʠʦʨʠʪʝʪʥʳʭ ʵʢʦʪʦʢʩʠʢʘʥʪʦʚ ʚ ʩʠʣʫ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ, 

ʪʦʢʩʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʢʫʤʫʣʷʮʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʦʮʝʥʢʝ 

ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ ʠ ʤʳʰʴʷʢʦʤ ʚ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʭ ʨʘʡʦʥʘʭ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʨʝʜʩʪʘʚʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʩʦʜʝʨʞʘʥʠʷ 

ʥʝʢʦʪʦʨʳʭ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʤʳʰʴʷʢʘ ʚ ʧʦʯʚʘʭ ʘʛʨʦʮʝʥʦʟʦʚ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ. 

 

                                                 
É
 ɼʴʷʢʦʚʘ ʅ. ɸ., 2025 
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ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ 2018ï2022 ʛʛ. ʜʣʷ ʧʦʯʚ ʘʛʨʦʮʝʥʦʟʦʚ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ʨʝʛʠʦʥʘ [13, 21]. ɼʣʷ ʘʥʘʣʠʟʘ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ ʵʢʦʪʦʢʩʠʢʘʥʪʘʤʠ ʧʨʦʙʳ ʪʘʢʞʝ ʦʪʙʠʨʘʣʠ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ, 

ʣʠʰʝʥʥʳʭ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ (ʟʘʧʦʚʝʜʥʳʝ ʟʦʥʳ) [5, 8, 13]. 

ʇʨʦʙʳ ʧʦʯʚ ʦʪʙʠʨʘʣʠ ʩʦʛʣʘʩʥʦ ɻʆʉʊ ʈ 58595-2019 ʤʝʪʦʜʦʤ ʢʦʥʚʝʨʪʘ ʥʘ ʫʜʘʣʝʥʠʠ  

0ï100 ʤ ʦʪ ʢʨʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʫʛʦʜʴʷ. ʀʩʩʣʝʜʦʚʘʣʠ ʚʝʨʭʥʠʝ ʩʣʦʠ ʧʦʯʚ (0ï10 ʩʤ), 

ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʦʥʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʥʘʠʙʦʣʴʰʝʤʫ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ. 

 

ʊʘʙʣʠʮʘ 1  

ʉʧʠʩʦʢ ʫʯʝʪʥʳʭ ʧʣʦʱʘʜʦʢ ʜʣʷ ʦʪʙʦʨʘ ʧʨʦʙ ʧʦʯʚ 
 

ˉ ʧ/ʧ ʊʝʨʨʠʪʦʨʠʷ ʦʪʙʦʨʘ ʧʨʦʙʳ ʊʠʧ ʧʦʯʚʳ 
ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ 

ʢʦʦʨʜʠʥʘʪʳ 

ʂʦʥʪʨʦʣʴʥʳʝ ʪʝʨʨʠʪʦʨʠʠ 

1 ɺʦʨʦʥʝʞʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ ʠʤ. (ʈʘʤʦʥʩʢʠʡ ʨ-ʥ) ʜʝʨʥʦʚʳʝ ʣʝʩʥʳʝ 51Á53ǋ ʩ. ʰ. ʠ 39Á30ǋ ʚ. ʜ. 

2 ʊʝʣʣʝʨʤʘʥʦʚʩʢʠʡ ʣʝʩ (ɹʦʨʠʩʦʛʣʝʙʩʢʠʡ ʨʘʡʦʥ) 
ʪʝʤʥʦ-ʩʝʨʳʝ 

ʣʝʩʥʳʝ 
51Á22ǋ ʩ. ʰ. ʠ 42Á57ǋ ʚ. ʜ. 

3 ʍʦʧʝʨʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ (ʅʦʚʦʭʦʧʝʨʩʢʠʡ ʨ-ʥ) 
ʧʦʡʤʝʥʥʦ-ʣʝʩʥʳʝ 

ʩʝʨʳʝ ʛʣʝʝʚʘʪʳʝ 
51Á15ǋ ʩ. ʰ. ʠ 41Á46 ǋ ʚ. ʜ. 

ɸʛʨʦʮʝʥʦʟʳ (ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʦʣʷ) 

4 ɺʝʨʭʥʝʭʘʚʩʢʠʡ ʨ-ʥ 

ʯʝʨʥʦʟʝʤʳ 

ʦʙʳʢʥʦʚʝʥʥʳʝ 

51Á38ǋ ʩ. ʰ. ʠ 40Á06ǋ ʚ. ʜ. 

5 ɺʦʨʦʙʴʝʚʩʢʠʡ ʨ-ʥ 50Á38ǋ ʩ. ʰ. ʠ 40Á57ǋ ʚ. ʜ. 

6 ɻʨʠʙʘʥʦʚʩʢʠʡ ʨ-ʥ 51Á26ǋ ʩ. ʰ. ʠ 41Á58ǋ ʚ. ʜ. 

7 ʃʠʩʢʠʥʩʢʠʡ ʨ-ʥ 50Á58ǋ ʩ. ʰ. ʠ 39Á28ǋ ʚ. ʜ. 

8 ʅʦʚʦʭʦʧʝʨʩʢʠʡ ʨ-ʥ 51Á07ǋ ʩ. ʰ. ʠ 41Á37ǋ ʚ. ʜ. 

9 ʆʣʴʭʦʚʘʪʩʢʠʡ ʨ-ʥ 50Á17ǋ ʩ. ʰ. ʠ 39Á16ǋ ʚ. ʜ. 

10 ʇʘʥʠʥʩʢʠʡ ʨ-ʥ 51Á38ǋ ʩ. ʰ. ʠ 40Á06ǋ ʚ. ʜ. 

11 ʇʝʪʨʦʧʘʚʣʦʚʩʢʠʡ ʨ-ʥ 50Á06ǋ ʩ. ʰ. ʠ 40Á54ǋ ʚ. ʜ. 

12 ʇʦʜʛʦʨʝʥʩʢʠʡ ʨ-ʥ 50Á25ǋ ʩ. ʰ. ʠ 39Á41ǋ ʚ. ʜ. 

13 ʈʝʧʴʝʚʩʢʠʡ ʨ-ʥ 51Á05ǋ ʩ. ʰ. ʠ 38Á39ǋ ʚ. ʜ. 

14 ʈʦʩʩʦʰʘʥʩʢʠʡ ʨ-ʥ 50Á12ǋ ʩ. ʰ. ʠ 39Á35ǋ ʚ. ʜ. 

15 ʍʦʭʦʣʴʩʢʠʡ ʨ-ʥ 51Á34ǋ ʩ. ʰ. ʠ 38Á47ǋ ʚ. ʜ. 

16 ʕʨʪʠʣʴʩʢʠʡ ʨ-ʥ 51Á51ǋ ʩ. ʰ. ʠ 40Á48ǋ ʚ. ʜ. 

 

ʆʧʨʝʜʝʣʷʣʠ ʩʦʜʝʨʞʘʥʠʝ ʚʘʣʦʚʳʭ ʠ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʵʣʝʤʝʥʪʦʚ 1 ʢʣʘʩʩʘ ʦʧʘʩʥʦʩʪʠ ï 

ʤʳʰʴʷʢʘ, ʢʘʜʤʠʷ, ʨʪʫʪʠ, ʩʚʠʥʮʘ, ʮʠʥʢʘ, ʥʠʢʝʣʷ, ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʪʦʢʩʠʯʥʳʭ 

ʤʝʪʘʣʣʦʚ 2 ʢʣʘʩʩʘ ʦʧʘʩʥʦʩʪʠ ï ʤʝʜʠ, ʭʨʦʤʘ ʠ ʢʦʙʘʣʴʪʘ [18]. ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚ 

ʧʦʯʚʘʭ ʚʘʣʦʚʳʭ ʠ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʵʣʝʤʝʥʪʦʚ ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ çʄʋ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʘʭ ʩʝʣʴʭʦʟʫʛʦʜʠʡ ʠ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘè ʥʘ 

ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʦʤ ʩʧʝʢʪʨʦʤʝʪʨʝ ʄɻɸ-915ʄɼ. ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʨʪʫʪʠ 

ʠ ʤʳʰʴʷʢʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʪʫʪʥʦ-ʛʠʜʨʠʜʥʫʶ ʧʨʠʩʪʘʚʢʫ ʈɻʇ-915. ɸʥʘʣʠʟ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩ 

ʪʨʝʤʷ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʦʧʳʪʘʤʠ, ʜʦʧʫʩʢʘʝʤʳʝ ʨʘʩʭʦʞʜʝʥʠʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʨʝʜʝʣʷʣʠ ʧʨʠ 

ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ 95 %. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʚʘʣʦʚʳʭ ʬʦʨʤ ʩʚʠʥʮʘ ʚ ʧʦʯʚʘʭ ʘʛʨʦʮʝʥʦʟʦʚ ʥʝ ʧʨʝʚʳʰʘʣʘ 13,1 ʤʛ/ʢʛ 

(ʪʘʙʣ. 2), ʯʪʦ ʥʘ ʧʦʨʷʜʦʢ ʤʝʥʴʰʝ ʆɼʂ (130 ʤʛ/ʢʛ) [18]. ʉʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ 

ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʠʣʦ ʥʝ ʙʦʣʝʝ 1,38 ʤʛ/ʢʛ (ʪʘʙʣ. 3), ʯʪʦ ʪʘʢʞʝ ʤʝʥʝʝ ʇɼʂ (6,0 ʤʛ/ʢʛ) [18]. ɼʣʷ 

ʧʦʯʚ ʢʦʥʪʨʦʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʦʪʤʝʯʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʚʘʣʦʚʳʭ ʬʦʨʤ ʩʚʠʥʮʘ ʥʘ ʙʦʣʝʝ ʥʠʟʢʦʤ 

ʫʨʦʚʥʝ, ʥʝ ʧʨʝʚʳʰʘʶʱʝʤ 4,7 ʤʛ/ʢʛ, ʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʵʣʝʤʝʥʪʘ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʪʘʢʦʚʳʤ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ. 
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ʊʘʙʣʠʮʘ 2 

ʂʦʥʮʝʥʪʨʘʮʠʠ ʚʘʣʦʚʳʭ ʬʦʨʤ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʤʳʰʴʷʢʘ ʚ ʧʦʯʚʘʭ 

ʘʛʨʦʮʝʥʦʟʦʚ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ, ʤʛ/ʢʛ 
 

ˉ 

ʧ/ʧ 
ʊʝʨʨʠʪʦʨʠʷ ʦʪʙʦʨʘ ʧʨʦʙʳ 

ʕʣʝʤʝʥʪ 

Pb Cd Hg As Co Cr Ni Zn Cu 

ʂʦʥʪʨʦʣʴʥʳʝ ʪʝʨʨʠʪʦʨʠʠ 

1 
ɺʦʨʦʥʝʞʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ 

(ʈʘʤʦʥʩʢʠʡ ʨ-ʥ) 
4,10 0,02 0,04 0,90 2,99 3,90 2,24 11,48 3,30 

2 
ʊʝʣʣʝʨʤʘʥʦʚʩʢʠʡ ʣʝʩ 

(ɹʦʨʠʩʦʛʣʝʙʩʢʠʡ ʨʘʡʦʥ) 
4,74 0,04 0,01 0,55 1,84 2,86 2,86 25,61 6,85 

3 
ʍʦʧʝʨʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ 

(ʅʦʚʦʭʦʧʝʨʩʢʠʡ ʨ-ʥ) 
4,33 0,07 0,03 0,64 2,17 4,63 5,76 17,35 7,41 

ɸʛʨʦʮʝʥʦʟʳ (ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʦʣʷ) 

4 ɺʝʨʭʥʝʭʘʚʩʢʠʡ ʨ-ʥ 11,54 0,31 0,08 1,34 6,39 10,54 4,86 29,09 26,83 

5 ɺʦʨʦʙʴʝʚʩʢʠʡ ʨ-ʥ 2,78 0,11 0,07 0,66 5,11 4,02 7,31 14,77 23,38 

6 ɻʨʠʙʘʥʦʚʩʢʠʡ ʨ-ʥ 6,21 0,07 0,02 1,28 4,04 4,18 11,82 35,72 18,01 

7 ʃʠʩʢʠʥʩʢʠʡ ʨ-ʥ 7,83 0,33 0,06 0,74 9,33 9,57 1,46 9,58 17,88 

8 ʅʦʚʦʭʦʧʝʨʩʢʠʡ ʨ-ʥ 4,45 0,22 0,01 1,07 4,01 2,53 4,85 17,86 10,57 

9 ʆʣʴʭʦʚʘʪʩʢʠʡ ʨ-ʥ 1,71 0,26 0,08 0,98 5,46 12,72 8,96 30,20 9,34 

10 ʇʘʥʠʥʩʢʠʡ ʨ-ʥ 6,86 0,23 0,11 1,26 8,62 12,88 10,87 47,93 10,34 

11 ʇʝʪʨʦʧʘʚʣʦʚʩʢʠʡ ʨ-ʥ 4,67 0,25 0,08 0,69 10,04 8,42 1,35 28,97 29,62 

12 ʇʦʜʛʦʨʝʥʩʢʠʡ ʨ-ʥ 3,21 0,25 0,04 0,91 7,38 4,46 13,83 26,62 26,95 

13 ʈʝʧʴʝʚʩʢʠʡ ʨ-ʥ 3,21 0,18 0,08 1,19 9,91 7,26 6,21 21,08 9,37 

14 ʈʦʩʩʦʰʘʥʩʢʠʡ ʨ-ʥ 6,76 0,22 0,13 1,21 8,31 8,51 14,57 25,01 28,76 

15 ʍʦʭʦʣʴʩʢʠʡ ʨ-ʥ 3,51 0,18 0,04 0,82 7,01 6,62 12,12 41,82 15,41 

16 ʕʨʪʠʣʴʩʢʠʡ ʨ-ʥ 13,11 0,32 0,12 0,73 4,58 4,68 12,98 46,75 14,92 

ʆɼʂ [18] 130,0 2,0 2,1 10,0 - - 80,0 220,0 132,0 

ʄʠʨʦʚʦʡ ʢʣʘʨʢ ʧʦʯʚ ʧʦ ɼ. ʇ. ʄʘʣʶʛʘ 

[16] 
10,0 0,5 0,03 5,0 10,0 200,0 40,0 50,0 20,0 

ʂʣʘʨʢ ʩʝʣʠʪʝʙʥʳʭ ʧʦʯʚ ʧʦ 

ɺ. ɸ. ɸʣʝʢʩʝʝʥʢʦ [1] 
54,5 0,9 0,88 15,9 14,1 80,0 33,0 158,0 39,0 

 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʚʘʣʦʚʳʭ ʠ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʢʘʜʤʠʷ ʚ ʧʦʯʚʘʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʫʛʦʜʠʡ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʟʦʥ ʥʝ ʧʨʝʚʳʰʘʣʘ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʦʨʤʘʪʠʚʦʚ ʆɼʂ ʀ ʇɼʂ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʜʥʘʢʦ ʧʦʢʘʟʘʥʦ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʦʜʝʨʞʘʥʠʷ ʢʘʜʤʠʷ ʚ ʧʦʯʚʘʭ 

ʘʛʨʦʮʝʥʦʟʦʚ ʨʝʛʠʦʥʘ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʘʜʤʠʡʩʦʜʝʨʞʘʱʠʭ 

ʧʝʩʪʠʮʠʜʦʚ [10, 25]. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʚʘʣʦʚʳʭ ʠ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʨʪʫʪʠ ʚ ʧʦʯʚʘʭ ʘʛʨʦʮʝʥʦʟʦʚ ɺʦʨʦʥʝʞʩʢʦʡ 

ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʣʷʣʘ ʥʝ ʙʦʣʝʝ 0,13 ʤʛ/ʢʛ, ʩʦʜʝʨʞʘʥʠʝ ʝʝ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʦʮʝʥʠʚʘʣʦʩʴ ʥʘ 

ʫʨʦʚʥʝ, ʥʝ ʧʨʝʚʳʰʘʶʱʝʤ 0,008 ʤʛ/ʢʛ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ [5, 8, 14]. ɿʥʘʯʠʪʝʣʴʥʳʝ ʦʪʣʠʯʠʷ ʚʘʣʦʚʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʠ ʩʦʜʝʨʞʘʥʠʷ 

ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʨʪʫʪʠ (ʥʘ ʧʦʨʷʜʦʢ) ʦʙʲʷʩʥʷʶʪʩʷ ʚʳʩʦʢʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʵʣʝʤʝʥʪʘ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ ʧʨʦʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩ ʛʫʤʠʥʦʚʳʤʠ ʢʠʩʣʦʪʘʤʠ ʠ ʥʠʟʢʦʡ ʨʘʩʪʚʦʨʠʤʦʩʪʠ 

ʩʦʝʜʠʥʝʥʠʡ ʤʝʪʘʣʣʘ ʚ ʧʦʯʚʝʥʥʦʤ ʨʘʩʪʚʦʨʝ [3, 4]. 

ʉʦʜʝʨʞʘʥʠʝ ʚʘʣʦʚʳʭ ʠ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʤʳʰʴʷʢʘ ʚ ʧʦʯʚʘʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʫʛʦʜʠʡ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ ʚʘʨʴʠʨʦʚʘʣʦ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʦʤ ʫʨʦʚʥʝ [5, 8, 14, 18] ʠ 

ʩʦʧʦʩʪʘʚʠʤʦ ʩ ʯʠʩʣʦʚʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʵʣʝʤʝʥʪʘ ʚ ʧʦʯʚʘʭ ʢʦʥʪʨʦʣʴʥʳʭ ʟʦʥ.  

ʉʦʜʝʨʞʘʥʠʝ ʚʘʣʦʚʳʭ ʬʦʨʤ ʭʨʦʤʘ ʚ ʧʦʯʚʘʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʨʝʛʠʦʥʘ ʥʝ 

ʧʨʝʚʳʰʘʣʦ 12,9 ʤʛ/ʢʛ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ï 0,90 ʤʛ/ʢʛ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ [5, 8, 14], ʦʜʥʘʢʦ, ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʚʘʣʦʚʳʭ ʠ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʵʣʝʤʝʥʪʘ ʚ ʧʦʯʚʘʭ ʢʦʥʪʨʦʣʴʥʳʭ ʟʦʥ.  

ʂʦʥʮʝʥʪʨʘʮʠʠ ʚʘʣʦʚʳʭ ʠ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʢʦʙʘʣʴʪʘ ʚ ʧʦʯʚʘʭ ʘʛʨʦʮʝʥʦʟʦʚ ʪʘʢʞʝ ʧʨʠʥʠʤʘʣʠ 

ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʦʙʨʘʟʮʘʤʠ ʢʦʥʪʨʦʣʴʥʳʭ ʧʣʦʱʘʜʦʢ. ɼʣʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʨʷʜʘ ʨʘʡʦʥʦʚ (ʃʠʩʢʠʥʩʢʠʡ, ʇʝʪʨʦʧʘʚʣʦʚʩʢʠʡ, ʈʝʧʴʝʚʩʢʠʡ) 
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ʜʘʥʥʳʝ ʦʪʣʠʯʠʷ ʦʪʤʝʯʝʥʳ ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ, ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʦ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʜʘʥʥʳʭ ʨʘʡʦʥʘʭ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʭ ʢʦʙʘʣʴʪ [10, 21]. 
 

ʊʘʙʣʠʮʘ 3 

ʂʦʥʮʝʥʪʨʘʮʠʠ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʤʳʰʴʷʢʘ ʚ ʧʦʯʚʘʭ 

ʘʛʨʦʮʝʥʦʟʦʚ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ, ʤʛ/ʢʛ 
 

ˉ 

ʧ/ʧ 
ʊʝʨʨʠʪʦʨʠʷ ʦʪʙʦʨʘ ʧʨʦʙʳ 

ʕʣʝʤʝʥʪ 

Pb Cd Hg As Co Cr Ni Zn Cu 

ʂʦʥʪʨʦʣʴʥʳʝ ʪʝʨʨʠʪʦʨʠʠ 

1 
ɺʦʨʦʥʝʞʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ 

(ʈʘʤʦʥʩʢʠʡ ʨ-ʥ) 
1,03 0,005 0,010 0,068 0,60 0,55 0,27 3,44 0,92 

2 
ʊʝʣʣʝʨʤʘʥʦʚʩʢʠʡ ʣʝʩ 

(ɹʦʨʠʩʦʛʣʝʙʩʢʠʡ ʨʘʡʦʥ) 
1,90 0,010 0,001 0,050 0,33 0,49 0,47 5,63 1,05 

3 
ʍʦʧʝʨʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ 

(ʅʦʚʦʭʦʧʝʨʩʢʠʡ ʨ-ʥ) 
1,33 0,019 0,007 0,037 0,51 0,88 0,68 4,41 1,63 

ɸʛʨʦʮʝʥʦʟʳ (ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʦʣʷ) 

4 ɺʝʨʭʥʝʭʘʚʩʢʠʡ ʨ-ʥ 1,38 0,020 0,008 0,035 0,65 0,44 0,25 2,06 1,68 

5 ɺʦʨʦʙʴʝʚʩʢʠʡ ʨ-ʥ 0,38 0,018 0,005 0,021 0,41 0,16 0,67 2,97 1,43 

6 ɻʨʠʙʘʥʦʚʩʢʠʡ ʨ-ʥ 0,51 0,006 0,001 0,051 0,55 0,25 0,48 5,33 1,81 

7 ʃʠʩʢʠʥʩʢʠʡ ʨ-ʥ 0,72 0,028 0,004 0,018 1,13 0,28 0,04 2,02 1,74 

8 ʅʦʚʦʭʦʧʝʨʩʢʠʡ ʨ-ʥ 0,63 0,025 0,002 0,043 0,55 0,24 0,33 2,17 0,75 

9 ʆʣʴʭʦʚʘʪʩʢʠʡ ʨ-ʥ 0,25 0,024 0,005 0,027 0,45 0,87 0,65 3,05 0,47 

10 ʇʘʥʠʥʩʢʠʡ ʨ-ʥ 1,05 0,018 0,004 0,059 0,78 0,90 0,64 4,33 0,94 

11 ʇʝʪʨʦʧʘʚʣʦʚʩʢʠʡ ʨ-ʥ 0,70 0,030 0,002 0,021 0,92 0,35 0,09 3,45 1,79 

12 ʇʦʜʛʦʨʝʥʩʢʠʡ ʨ-ʥ 0,43 0,031 0,001 0,029 0,54 0,42 1,42 2,41 2,42 

13 ʈʝʧʴʝʚʩʢʠʡ ʨ-ʥ 0,23 0,025 0,005 0,054 1,19 0,47 1,38 1,90 0,89 

14 ʈʦʩʩʦʰʘʥʩʢʠʡ ʨ-ʥ 0,75 0,026 0,006 0,037 0,84 0,61 1,01 2,55 3,45 

15 ʍʦʭʦʣʴʩʢʠʡ ʨ-ʥ 0,47 0,019 0,002 0,028 0,72 0,22 0,99 7,11 1,71 

16 ʕʨʪʠʣʴʩʢʠʡ ʨ-ʥ 1,35 0,027 0,005 0,011 0,61 0,29 1,05 5,62 1,36 

ʇɼʂ [18] 6,0 - - - 5,0 6,0 4,0 23,0 3,0 

 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʚʘʣʦʚʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʠ ʢʦʥʮʝʥʪʨʘʮʠʡ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ 

ʥʠʢʝʣʷ ʧʦʟʚʦʣʠʣʠ ʚʳʷʚʠʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ ʧʦʯʚʘʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʨʷʜʘ ʨʘʡʦʥʦʚ (ʇʦʜʛʦʨʝʥʩʢʦʛʦ, ʈʦʩʩʦʰʘʥʩʢʦʛʦ, ʍʦʭʦʣʴʩʢʦʛʦ, 

ʕʨʪʠʣʴʩʢʦʛʦ ʠ ʜʨ.), ʯʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʦʯʚ ʠʩʩʣʝʜʫʝʤʳʭ ʘʛʨʦʮʝʥʦʟʦʚ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʯʝʨʥʦʟʝʤʘʤʠ, ʦʙʣʘʜʘʶʱʠʤʠ ʙʦʣʴʰʝʡ ʩʦʨʙʮʠʦʥʥʦʡ 

ʝʤʢʦʩʪʴʶ ʚ ʦʪʥʦʰʝʥʠʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʝʩʥʳʤʠ ʧʦʯʚʘʤʠ [3, 23].  

ɺʘʣʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʮʠʥʢʘ ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʝʛʦ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʚ ʧʦʯʚʘʭ 

ʘʛʨʦʮʝʥʦʟʦʚ ʨʝʛʠʦʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ [18]. ʇʨʠ 

ʵʪʦʤ ʚʘʣʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ʵʣʝʤʝʥʪʘ ʚ ʧʦʯʚʘʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʥʝʢʦʪʦʨʳʭ 

ʨʘʡʦʥʦʚ (ʇʘʥʠʥʩʢʦʛʦ, ʕʨʪʠʣʴʩʢʦʛʦ, ʍʦʭʦʣʴʩʢʦʛʦ) ʚ ʜʚʘ ʠ ʙʦʣʝʝ ʨʘʟʘ ʧʨʝʚʳʰʘʣʘ ʝʛʦ 

ʢʦʥʮʝʥʪʨʘʮʠʶ ʚ ʧʦʯʚʘʭ ʢʦʥʪʨʦʣʴʥʳʭ ʟʦʥ. ʉʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʮʠʥʢʘ ʚ ʧʦʯʚʘʭ ʨʷʜʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʦʣʝʡ ʪʘʢʞʝ ʙʳʣʘ ʚʳʰʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʵʣʝʤʝʥʪʘ ʚ ʦʙʨʘʟʮʘʭ 

ʢʦʥʪʨʦʣʴʥʳʭ ʧʣʦʱʘʜʦʢ. ʎʠʥʢ ʚʭʦʜʠʪ ʚ ʯʠʩʣʦ ʜʦʙʘʚʣʷʝʤʳʭ ʚ ʫʜʦʙʨʝʥʠʷ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, 

ʯʝʤ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ ʧʦʯʚʘʭ 

ʘʛʨʦʮʝʥʦʟʦʚ [9, 15, 20]. 

ɺʘʣʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʝʜʠ ʚ ʧʦʯʚʘʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ɺʦʨʦʥʝʞʩʢʦʡ 

ʦʙʣʘʩʪʠ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʥʝ ʧʨʝʚʳʰʘʷ ʠ 

25 % ʦʪ ʆɼʂ [18]. ʇʨʝʚʳʰʝʥʠʝ ʇɼʂ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʤʝʜʠ ʚʳʷʚʣʝʥʦ ʘʛʨʦʮʝʥʦʟʝ 

ʈʦʩʩʦʰʘʥʩʢʦʛʦ ʨʘʡʦʥʘ, ʯʪʦ ʤʦʞʥʦ ʩʚʷʟʘʪʴ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʦʯʠʩʪʢʠ 

ʚʳʙʨʦʩʦʚ ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ 

ʆɸʆ çʄʠʥʫʜʦʙʨʝʥʠʷè, ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʚ ʢʦʪʦʨʳʝ 

ʤʝʜʴ ʚʭʦʜʠʪ ʚ ʢʘʯʝʩʪʚʝ ʤʠʢʨʦʵʣʝʤʝʥʪʥʦʡ ʜʦʙʘʚʢʠ [2, 7, 10].  
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ʇʨʠʤʝʥʝʥʠʝ ʜʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʝʜʝʣʴʥʦ ʠ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ 

ʜʦʧʫʩʪʠʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʚʳʟʳʚʘʝʪ ʨʷʜ ʟʘʪʨʫʜʥʝʥʠʡ ʚ ʩʚʷʟʠ ʩ ʠʭ ʰʠʨʦʢʠʤ ʚʘʨʴʠʨʦʚʘʥʠʝʤ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʧʦʯʚ ʠ ʜʨ. ɹʦʣʝʝ ʪʦʯʥʦʡ ʵʢʦʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʧʦʯʚ 

ʷʚʣʷʶʪʩʷ ʢʣʘʨʢʠ, ʪʘʢ ʢʘʢ ʦʪʨʘʞʘʶʪ ʩʦʜʝʨʞʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʚʣʠʷʥʠʠ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʧʝʨʠʦʜ ʫʩʪʘʥʦʚʣʝʥʠʷ ʢʣʘʨʢʦʚ. ʉ 

ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ ʢʣʘʨʢʦʚ ʠʟʤʝʥʷʶʪʩʷ, ʦʜʥʘʢʦ, ʠʭ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʳʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʩʨʘʚʥʠʪʝʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʳʚʦʜʦʚ 

ʦ ʟʘʛʨʷʟʥʝʥʠʠ ʧʦʯʚ [1, 6, 16].  

ɼʣʷ ʘʥʘʣʠʟʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʨʘʚʥʠʚʘʣʠ ʚʘʣʦʚʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʵʣʝʤʝʥʪʦʚ ʚ ʧʦʯʚʘʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʟʦʥ ʩ ʢʣʘʨʢʘʤʠ ʧʦ 

ɼ. ʇ. ʄʘʣʶʛʘ [16] (ʪʘʙʣ. 4) ʠ ʧʦ ɺ. ɸ. ɸʣʝʢʩʝʝʥʢʦ [1] (ʪʘʙʣ. 5).  

ʇʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʚʘʣʦʚʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʪʦʢʩʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʦʯʚʘʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ ʩ ʤʠʨʦʚʳʤʠ ʢʣʘʨʢʘʤʠ ʠʭ ʧʦ 

ɼ. ʇ. ʄʘʣʶʛʘ (ʪʘʙʣ. 4) ʧʨʝʚʳʰʝʥʠʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʨʪʫʪʠ: ʚ 1 ʦʙʨʘʟʮʝ ʢʦʥʪʨʦʣʴʥʳʭ ʟʦʥ ʠ ʚ 11 ʠʟ 13 ʦʙʨʘʟʮʘʭ ʘʛʨʦʮʝʥʦʟʦʚ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʩʚʷʟʘʥʦ ʩ ʰʠʨʦʢʠʤ ʧʨʠʤʝʥʝʥʠʝʤ ʨʪʫʪʴʩʦʜʝʨʞʘʱʠʭ ʧʝʩʪʠʮʠʜʦʚ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʍʍ ʚʝʢʘ. 

ʇʦ ʤʝʜʠ ʦʪʤʝʯʝʥʦ ʧʨʝʚʳʰʝʥʠʝ ʢʣʘʨʢʦʚ ʚ 5 ʠʟ 13 ʦʙʨʘʟʮʦʚ ʧʦʯʚ ʘʛʨʦʮʝʥʦʟʦʚ, ʧʦ ʩʚʠʥʮʫ ï 

ʚ 2 ʦʙʨʘʟʮʘʭ ʧʦʯʚ, ʧʦ ʢʦʙʘʣʴʪʫ ï ʚ 1 ʦʙʨʘʟʮʝ. ʂʦʥʮʝʥʪʨʘʮʠʠ ʭʨʦʤʘ, ʮʠʥʢʘ, ʥʠʢʝʣʷ, ʤʳʰʴʷʢʘ ʚ 

ʠʟʫʯʘʝʤʳʭ ʧʦʯʚʘʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʨʝʛʠʦʥʘ ʥʝ ʧʨʝʚʳʰʘʣʠ ʤʠʨʦʚʳʭ ʢʣʘʨʢʦʚ ʧʦ 

ɼ. ʇ. ʄʘʣʶʛʘ. 

 

ʊʘʙʣʠʮʘ 4  

ʆʪʥʦʰʝʥʠʝ ʚʘʣʦʚʳʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʤʳʰʴʷʢʘ ʚ ʧʦʯʚʘʭ 

ʘʛʨʦʮʝʥʦʟʦʚ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ ʢ ʢʣʘʨʢʘʤ ʧʦ ɼ. ʇ. ʄʘʣʶʛʘ [16] 
 

ˉ 

ʧ/ʧ 
ʊʝʨʨʠʪʦʨʠʷ ʦʪʙʦʨʘ ʧʨʦʙʳ 

ʕʣʝʤʝʥʪ 

Pb Cd Hg As Co Cr Ni Zn Cu 

ʂʦʥʪʨʦʣʴʥʳʝ ʪʝʨʨʠʪʦʨʠʠ 

1 
ɺʦʨʦʥʝʞʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ 

(ʈʘʤʦʥʩʢʠʡ ʨ-ʥ) 
0,41 0,04 1,33 0,18 0,30 0,02 0,06 0,23 0,17 

2 
ʊʝʣʣʝʨʤʘʥʦʚʩʢʠʡ ʣʝʩ 

(ɹʦʨʠʩʦʛʣʝʙʩʢʠʡ ʨʘʡʦʥ) 
0,47 0,06 0,33 0,11 0,18 0,01 0,07 0,51 0,34 

3 
ʍʦʧʝʨʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ 

(ʅʦʚʦʭʦʧʝʨʩʢʠʡ ʨ-ʥ) 
0,43 0,14 0,67 0,12 0,22 0,02 0,14 0,35 0,37 

ɸʛʨʦʮʝʥʦʟʳ (ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʦʣʷ) 

4 ɺʝʨʭʥʝʭʘʚʩʢʠʡ ʨ-ʥ 1,15 0,60 3,00 0,27 0,64 0,05 0,12 0,58 1,34 

5 ɺʦʨʦʙʴʝʚʩʢʠʡ ʨ-ʥ 0,28 0,20 2,00 0,13 0,51 0,02 0,18 0,30 1,17 

6 ɻʨʠʙʘʥʦʚʩʢʠʡ ʨ-ʥ 0,62 0,14 0,67 0,26 0,40 0,02 0,30 0,71 0,90 

7 ʃʠʩʢʠʥʩʢʠʡ ʨ-ʥ 0,78 0,68 1,67 0,15 0,93 0,05 0,04 0,19 0,89 

8 ʅʦʚʦʭʦʧʝʨʩʢʠʡ ʨ-ʥ 0,44 0,42 0,33 0,21 0,40 0,01 0,12 0,36 0,53 

9 ʆʣʴʭʦʚʘʪʩʢʠʡ ʨ-ʥ 0,17 0,50 2,33 0,20 0,55 0,06 0,22 0,60 0,47 

10 ʇʘʥʠʥʩʢʠʡ ʨ-ʥ 0,69 0,48 3,33 0,25 0,86 0,06 0,27 0,96 0,52 

11 ʇʝʪʨʦʧʘʚʣʦʚʩʢʠʡ ʨ-ʥ 0,46 0,52 2,33 0,14 1,04 0,04 0,03 0,58 1,48 

12 ʇʦʜʛʦʨʝʥʩʢʠʡ ʨ-ʥ 0,32 0,48 1,33 0,18 0,74 0,02 0,35 0,53 1,35 

13 ʈʝʧʴʝʚʩʢʠʡ ʨ-ʥ 0,32 0,34 3,00 0,24 0,99 0,04 0,16 0,42 0,47 

14 ʈʦʩʩʦʰʘʥʩʢʠʡ ʨ-ʥ 0,68 0,48 4,33 0,24 0,83 0,04 0,36 0,50 1,44 

15 ʍʦʭʦʣʴʩʢʠʡ ʨ-ʥ 0,35 0,36 1,33 0,16 0,70 0,03 0,30 0,84 0,77 

16 ʕʨʪʠʣʴʩʢʠʡ ʨ-ʥ 1,31 0,64 3,67 0,14 0,46 0,02 0,32 0,93 0,75 

 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʢʣʘʨʢʘʤʠ ʩʝʣʠʪʝʙʥʳʭ ʧʦʯʚ ʧʦ 

ɺ. ɸ. ɸʣʝʢʩʝʝʥʢʦ (ʪʘʙʣ. 5) ʧʨʝʚʳʰʝʥʠʡ ʠʭ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 

ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʙʣʘʛʦʧʦʣʫʯʠʠ ʧʦʯʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ 

ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ [1, 2]. 
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ʊʘʙʣʠʮʘ 5  

ʆʪʥʦʰʝʥʠʝ ʚʘʣʦʚʳʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʤʳʰʴʷʢʘ ʚ ʧʦʯʚʘʭ 

ʘʛʨʦʮʝʥʦʟʦʚ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ ʢ ʢʣʘʨʢʘʤ ʩʝʣʠʪʝʙʥʳʭ ʧʦʯʚ ʧʦ ɺ. ɸ. ɸʣʝʢʩʝʝʥʢʦ [1] 
 

ˉ 

ʧ/ʧ 
ʊʝʨʨʠʪʦʨʠʷ ʦʪʙʦʨʘ ʧʨʦʙʳ 

ʕʣʝʤʝʥʪ 

Pb Cd Hg As Co Cr Ni Zn Cu 

ʂʦʥʪʨʦʣʴʥʳʝ ʪʝʨʨʠʪʦʨʠʠ 

1 
ɺʦʨʦʥʝʞʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ 

(ʈʘʤʦʥʩʢʠʡ ʨ-ʥ) 
0,08 0,02 0,05 0,06 0,21 0,05 0,07 0,07 0,08 

2 
ʊʝʣʣʝʨʤʘʥʦʚʩʢʠʡ ʣʝʩ 

(ɹʦʨʠʩʦʛʣʝʙʩʢʠʡ ʨʘʡʦʥ) 
0,09 0,03 0,01 0,03 0,13 0,04 0,09 0,16 0,18 

3 
ʍʦʧʝʨʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ 

(ʅʦʚʦʭʦʧʝʨʩʢʠʡ ʨ-ʥ) 
0,08 0,08 0,02 0,04 0,15 0,06 0,17 0,11 0,19 

ɸʛʨʦʮʝʥʦʟʳ (ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʦʣʷ) 

4 ɺʝʨʭʥʝʭʘʚʩʢʠʡ ʨ-ʥ 0,21 0,33 0,10 0,08 0,45 0,13 0,15 0,18 0,69 

5 ɺʦʨʦʙʴʝʚʩʢʠʡ ʨ-ʥ 0,05 0,11 0,07 0,04 0,36 0,05 0,22 0,09 0,60 

6 ɻʨʠʙʘʥʦʚʩʢʠʡ ʨ-ʥ 0,11 0,08 0,02 0,08 0,29 0,05 0,36 0,23 0,46 

7 ʃʠʩʢʠʥʩʢʠʡ ʨ-ʥ 0,14 0,38 0,06 0,05 0,66 0,12 0,04 0,06 0,46 

8 ʅʦʚʦʭʦʧʝʨʩʢʠʡ ʨ-ʥ 0,08 0,23 0,01 0,07 0,29 0,03 0,15 0,11 0,27 

9 ʆʣʴʭʦʚʘʪʩʢʠʡ ʨ-ʥ 0,03 0,28 0,08 0,06 0,39 0,16 0,27 0,19 0,24 

10 ʇʘʥʠʥʩʢʠʡ ʨ-ʥ 0,13 0,27 0,11 0,08 0,61 0,16 0,33 0,30 0,26 

11 ʇʝʪʨʦʧʘʚʣʦʚʩʢʠʡ ʨ-ʥ 0,08 0,29 0,08 0,04 0,71 0,11 0,04 0,18 0,76 

12 ʇʦʜʛʦʨʝʥʩʢʠʡ ʨ-ʥ 0,06 0,27 0,03 0,06 0,52 0,06 0,42 0,17 0,69 

13 ʈʝʧʴʝʚʩʢʠʡ ʨ-ʥ 0,06 0,19 0,10 0,07 0,70 0,09 0,19 0,13 0,24 

14 ʈʦʩʩʦʰʘʥʩʢʠʡ ʨ-ʥ 0,12 0,27 0,15 0,08 0,59 0,11 0,44 0,16 0,74 

15 ʍʦʭʦʣʴʩʢʠʡ ʨ-ʥ 0,06 0,20 0,03 0,05 0,50 0,08 0,37 0,26 0,40 

16 ʕʨʪʠʣʴʩʢʠʡ ʨ-ʥ 0,24 0,36 0,13 0,05 0,33 0,06 0,39 0,30 0,38 

 

ɺʳʚʦʜʳ 

ʉʦʜʝʨʞʘʥʠʝ ʚʘʣʦʚʳʭ ʠ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʤʳʰʴʷʢʘ ʦʢʘʟʘʣʦʩʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʚʦ ʚʩʝʭ ʢʦʥʪʨʦʣʴʥʳʭ ʦʙʨʘʟʮʘʭ ʠ 

ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʦʯʚ ʘʛʨʦʮʝʥʦʟʦʚ. ɺʳʷʚʣʝʥʦ ʧʨʝʚʳʰʝʥʠʝ ʧʨʝʜʝʣʴʥʦ 

ʜʦʧʫʩʪʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʤʝʜʠ ʚ ʦʙʨʘʟʮʝ, ʦʪʦʙʨʘʥʥʦʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʫʛʦʜʴʷ ʈʦʩʩʦʰʘʥʩʢʦʛʦ ʨʘʡʦʥʘ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʦʯʠʩʪʢʦʡ ʚʳʙʨʦʩʦʚ ʧʨʝʜʧʨʠʷʪʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 

ʙʣʠʟʦʩʪʠ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʯʚ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʤʳʰʴʷʢʘ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʚ ʮʝʣʦʤ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʭ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʪʨʝʙʦʚʘʥʠʷʤ ʜʝʡʩʪʚʫʶʱʠʭ ʥʦʨʤʘʪʠʚʦʚ, ʯʪʦ ʦʪʢʨʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʝʨʩʧʝʢʪʠʚʳ 

ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʪʨʘʩʣʠ ʚ ʨʝʛʠʦʥʝ. 
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Dyakova N. A. Content of heavy metals and arsenic in soils of some agrocenoses of Voronezh region. ï The 

paper presents the results of an analytical analysis of the content of some heavy metals and arsenic in the soils of 

agrocenoses of the Voronezh region. The concentrations of gross and mobile forms of elements were found to meet the 

requirements of regulatory documentation in most of the soil samples studied. A comparative analysis of the results 

obtained with claras of residential soils also indicates the relative ecological well-being of the soils of agrocenoses in 

the region. 
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ʌʠʣʠʘʣ çʖʞʥʳʡè ʌɻɹʋ çɺʅʀʀ ʕʢʦʣʦʛʠʷè ɽʜʠʥʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʄʠʥʧʨʠʨʦʜʳ ʈʦʩʩʠʠ 

ʈʦʩʩʠʷ, 283050, ɼʅʈ, ʛ. ɼʦʥʝʮʢ, ʧʨ. ʄʠʨʘ, 2ɹ 

 
ʂʠʰʢʘʥʴ ʈ. ɺ. ʆ ʥʘʭʦʜʢʘʭ ʦʙʨʘʟʮʦʚ ʦʪʧʝʯʘʪʢʦʚ ʢʦʨʳ ʠ ʦʙʣʠʩʪʚʝʥʥʳʭ ʚʝʪʚʝʡ Bothrodendron 

punctatum Lindley  et Hutton, 1833 ʚ ʦʪʣʦʞʝʥʠʷʭ ɼʦʥʝʮʢʦʛʦ ʙʘʩʩʝʡʥʘ. ï ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʨʦʜʘ 

Bothrodendron Lindley et Hutton, 1833, ʢʦʪʦʨʳʡ ʚʩʪʨʝʯʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʨʝʜʢʦ ʚ ʫʛʦʣʴʥʳʭ ʦʪʣʦʞʝʥʠʷʭ, ʦʜʥʘʢʦ 

ʙʳʣ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɽʚʨʦ-ɸʤʝʨʠʢʘʥʩʢʦʛʦ ʩʫʧʝʨʢʦʥʪʠʥʝʥʪʘ. ʀʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʠʟʫʯʝʥʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʨʝʚʦʚʠʜʥʦʛʦ ʛʝʪʝʨʦʩʧʦʨʦʚʦʛʦ ʧʣʘʫʥʦʦʙʨʘʟʥʦʛʦ Bothrodendron, 

ʢʦʪʦʨʳʝ ʦʩʥʦʚʘʥʳ ʥʘ ʤʘʪʝʨʠʘʣʘʭ ʥʘʭʦʜʦʢ ʚ ʦʪʣʦʞʝʥʠʷʭ ʩʨʝʜʥʝʛʦ ʢʘʨʙʦʥʘ, ʩʦʙʨʘʥʥʳʭ ʚ ʧʨʝʜʝʣʘʭ ɼʦʥʝʮʢʦʛʦ 

ʙʘʩʩʝʡʥʘ. ʇʨʝʜʩʪʘʚʣʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʪʨʫʢʪʫʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ Bothrodendron ʧʦ ʦʙʨʘʟʮʘʤ, 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʤ ʢʘʢ Bothrodendron punctatum Lindley J. et Hutton W., 1833 ʠ Bothrodendron minutifolium 

(Boulay) Zeill,. 1886 ʠ ʚʳʜʚʠʥʫʪʳ ʘʨʛʫʤʝʥʪʳ ʚ ʧʦʣʴʟʫ ʢʦʥʩʧʝʮʠʬʠʯʥʦʩʪʠ ʜʚʫʭ ʫʧʦʤʷʥʫʪʳʭ ʚʠʜʦʚ. ʅʘ ʦʩʥʦʚʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʦʚʳʭ ʥʘʭʦʜʦʢ ʠ ʜʘʥʥʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚʳʜʚʠʥʫʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ 

ʤʦʨʬʦʛʝʥʝʟʘ ʠ ʩʪʨʫʢʪʫʨʳ ʧʦʙʝʛʦʚʦʡ ʩʠʩʪʝʤʳ Bothrodendron. ʇʨʝʜʩʪʘʚʣʝʥʳ ʥʦʚʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʥʝʢʦʪʦʨʳʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ Bothrodendron, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʜʦʥʝʮʢʠʭ ʥʘʭʦʜʦʢ ʠʟ ʢʦʣʣʝʢʮʠʠ ʘʚʪʦʨʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʨʝʚʦʚʠʜʥʳʝ ʧʣʘʫʥʦʦʙʨʘʟʥʳʝ, ʙʦʪʨʦʜʝʥʜʨʦʥ, ʣʠʩʪʦʚʳʝ ʧʦʜʫʰʢʠ, ʚʝʪʦʯʥʳʝ ʨʫʙʮʳ, 

ʬʦʨʤʘ ʨʦʩʪʘ. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʤʠʨʝ ʩʫʱʝʩʪʚʫʝʪ ʦʢʦʣʦ ʜʝʩʷʪʢʘ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʣʘʛʝʨʰʪʝʪʪʦʚ (Lagerstªtte) ï ʤʝʩʪ, 

ʯʨʝʟʚʳʯʘʡʥʦ ʥʘʩʳʱʝʥʥʳʭ ʦʢʘʤʝʥʝʣʦʩʪʷʤʠ ʠʩʯʝʟʥʫʚʰʠʭ ʩ ʣʠʮʘ ɿʝʤʣʠ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʠ 

ʞʠʚʦʪʥʳʭ. ʆʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʭ ʧʨʠʤʝʨʦʚ ʪʘʢʠʭ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʡ ʷʚʣʷʶʪʩʷ 

ɿʦʣʴʥʭʦʬʝʥ ʚ ɻʝʨʤʘʥʠʠ, ʄʘʟʦʥ-ʂʨʠʢ ʚ ʉʐɸ ʠʣʠ ʩʣʘʥʮʳ ɹʸʨʜʞʝʩ ʚ ʂʘʥʘʜʝ. ʇʦ ʥʘʰʝʤʫ 

ʤʥʝʥʠʶ, ɼʦʥʙʘʩʩ ʚʧʦʣʥʝ ʚʧʠʩʳʚʘʝʪʩʷ ʚ ʧʦʥʷʪʠʝ çʣʘʛʝʨʰʪʝʪʪè, ʫʯʠʪʳʚʘʷ ʦʛʨʦʤʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʢʘʤʝʥʝʣʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʥʘʰʠʭ ʢʨʘʷʭ ʧʨʦʩʪʦ ʧʦʜ ʥʦʛʘʤʠ. 

ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʦʙʨʘʟʮʦʚ ʦʢʘʤʝʥʝʣʦʩʪʝʡ, ʥʘʭʦʜʠʤʳʭ ʚ ɼʦʥʙʘʩʩʝ, ʠʤʝʶʪ 

ʦʪʥʦʰʝʥʠʝ ʢ ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʤʫ ʧʝʨʠʦʜʫ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʨʝʜʥʠʡ ʠ ʚʝʨʭʥʠʡ ʢʘʨʙʦʥ). 

ʉʨʝʜʠ ʵʪʠʭ ʥʘʭʦʜʦʢ ʦʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʜʨʝʚʦʚʠʜʥʳʝ ʧʣʘʫʥʦʦʙʨʘʟʥʳʝ, ʥʘʠʙʦʣʝʝ 

ʠʟʚʝʩʪʥʳʝ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʨʦʜʦʚ ʣʝʧʠʜʦʜʝʥʜʨʦʥ (Lepidodendron 

Sternb., 1820), ʣʝʧʠʜʦʬʣʦʡʦʩ (Lepidophloios Sternberg, 1825), ʩʠʛʠʣʣʷʨʠʷ (Sigillaria 

Brongniart, 1822), ʙʦʪʨʦʜʝʥʜʨʦʥ (Bothrodendron Lindley et Hutton, 1833) ʠ ʨʷʜʘ ʜʨʫʛʠʭ, ʤʝʥʝʝ 

ʠʟʚʝʩʪʥʳʭ, ʦʧʠʩʘʥʥʳʭ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ï ʧʘʨʘʣʠʢʦʧʦʜʠʪʳ (Paralycopodites E. D. Morey & 

P. R. Morey, 1977) [1], ʜʠʘʬʨʦʜʝʥʜʨʦʥ (Diaphorodendron DiMichele, Bateman 1992) [2], 

ʭʠʟʝʤʦʜʝʥʜʨʦʥ (Hizemodendron R. M. Bateman & W. A. DiMichele, 1991) [8]. ɺ ʵʪʦʡ 

ʧʫʙʣʠʢʘʮʠʠ ʢʦʩʥʝʤʩʷ ʦʧʠʩʘʥʠʷ ʥʘʭʦʜʦʢ ʨʦʜʘ Bothrodendron, ʦʪʥʦʩʷʱʝʛʦʩʷ ʢ ʢʣʘʩʩʫ 

ʠʩʢʦʧʘʝʤʳʭ ʠʟʦʵʪʦʧʩʠʜʦʚ (Isoetopsida), ʥʘ ʦʩʥʦʚʝ ʠʤʝʶʱʠʭʩʷ ʫ ʥʘʩ ʜʘʥʥʳʭ. 
ɺ ʠʟʚʝʩʪʥʦʡ ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʦ ʙʦʪʨʦʜʝʥʜʨʦʥʝ (Bothrodendron) ʥʘʧʠʩʘʥʦ 

ʜʦʚʦʣʴʥʦ ʤʘʣʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʩ ʜʨʫʛʠʤʠ ʨʦʜʘʤʠ ʠʩʢʦʧʘʝʤʳʭ ʧʣʘʫʥʦʚʠʜʥʳʭ ʠʟ 
ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ. ʇʨʠʯʠʥʳ, ʢʘʢ ʥʘʤ ʢʘʞʝʪʩʷ, ʣʝʛʢʦ ʦʙʲʷʩʥʠʤʳ: ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ 
ʦʙʨʘʟʮʳ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʪʩʷ, ʩ ʜʨʫʛʦʡ ï ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʨʳ ʙʦʪʨʦʜʝʥʜʨʦʥʘ 
ʧʦʢʨʳʪʘ ʦʯʝʥʴ ʤʘʣʦʟʘʤʝʪʥʳʤ ʦʨʥʘʤʝʥʪʦʤ, ʘ ʣʠʩʪʦʚʳʝ ʨʫʙʮʳ ʠʤʝʶʪ ʚʝʩʴʤʘ ʤʘʣʳʡ ʨʘʟʤʝʨ ʠ 
ʢʨʘʡʥʝ ʤʘʣʦ ʟʘʤʝʪʥʳ ʥʘ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʦʙʨʘʟʮʘʭ.  

                                                 
É
 ʂʠʰʢʘʥʴ ʈ. ɺ., 2025 
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ʇʦʜʨʦʙʥʦ ʠʩʪʦʨʠʷ ʠʟʫʯʝʥʠʷ ʨʦʜʘ Bothrodendron, ʥʘʯʠʥʘʷ ʩ XIX ʚʝʢʘ, ʠʟʣʦʞʝʥʘ ʚ 

ʧʫʙʣʠʢʘʮʠʠ ʉ. ɺ. ʅʘʫʛʦʣʴʥʳʭ ʠ ʈ. ɺ. ʂʠʰʢʘʥʴ [4]. ɺ ʵʪʦʤ ʦʙʟʦʨʝ ʦʩʪʘʥʦʚʠʤʩʷ ʣʠʰʴ ʥʘ 

ʥʝʢʦʪʦʨʳʭ ʠʟ ʧʦʩʣʝʜʥʠʭ ʧʫʙʣʠʢʘʮʠʡ ʧʦ ʙʦʪʨʦʜʝʥʜʨʦʥʫ. ʅʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʤʠ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, 

ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʫʙʣʠʢʘʮʠʠ, ʦʧʠʩʳʚʘʶʱʠʝ: ʦʙʨʘʟʮʳ ʢʦʨʳ ʙʦʪʨʦʜʝʥʜʨʦʥʘ ʠʟ ʀʣʣʠʥʦʡʩʘ, 

ʉʐɸ [15], ʤʝʛʘʛʘʤʝʪʦʬʠʪ ʙʦʪʨʦʜʝʥʜʨʦʩʪʨʦʙʫʩʘ [26], ʦʥʪʦʛʝʥʝʟ ʠ ʧʘʣʝʦʵʢʦʣʦʛʠʶ ʙʦʪʨʦʜʝʥʜʨʦʥʘ 

ʠʟ ʇʝʥʩʠʣʴʚʘʥʠʠ [32], ʢʘʥʘʜʩʢʫʶ ʥʘʭʦʜʢʫ ʦʙʣʠʩʪʚʝʥʥʦʡ ʚʝʪʚʠ ʙʦʪʨʦʜʝʥʜʨʦʥʘ [30]. ʂ ʵʪʠʤ 

ʧʫʙʣʠʢʘʮʠʷʤ ʤʳ ʚʝʨʥʝʤʩʷ ʚ ʭʦʜʝ ʦʧʠʩʘʥʠʷ ʜʦʥʝʮʢʠʭ ʥʘʭʦʜʦʢ. ɼʣʷ ʧʦʥʠʤʘʥʠʷ ʵʚʦʣʶʮʠʦʥʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʧʣʘʫʥʦʚʠʜʥʳʭ ʚ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʤ ʢʦʥʪʝʢʩʪʝ ʠ ʫʯʝʪʘ ʧʨʠʥʮʠʧʦʚ ʦʙʱʝʡ ʜʣʷ ʥʠʭ 

ʩʠʩʪʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʬʦʨʤʳ ʨʦʩʪʘ ʩʯʠʪʘʝʤ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʦʡ ʨʘʙʦʪʫ ʈʠʯʘʨʜʘ 

ɹʵʡʪʤʝʥʘ [8]. 

ʏʪʦ ʥʘ ʩʝʛʦʜʥʷ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ʚʝʨʥʳʤ ʦʧʠʩʘʥʠʝʤ ʨʦʜʘ ʙʦʪʨʦʜʝʥʜʨʦʥ? ʈʦʜ 

ʜʨʝʚʦʚʠʜʥʳʭ ʧʣʘʫʥʦʦʙʨʘʟʥʳʭ, ʚʳʩʦʪʦʡ ʜʦ 25 ʤʝʪʨʦʚ ʩ ʜʠʘʤʝʪʨʦʤ ʩʪʚʦʣʘ ʚ ʧʨʠʢʦʨʥʝʚʦʡ ʟʦʥʝ 

ʜʦ 60ï70 ʩʤ [5]. ʅʘ ʩʪʚʦʣʝ ʥʝ ʠʤʝʝʪʩʷ ʣʠʩʪʦʚʳʭ ʧʦʜʫʰʝʢ, ʢʘʢ ʫ ʣʝʧʠʜʦʜʝʥʜʨʦʥʘ, ʘ ʣʠʰʴ 

ʣʠʩʪʦʚʳʝ ʨʫʙʮʳ, ʨʘʩʧʦʣʘʛʘʶʱʠʝʩʷ ʧʦ ʚʦʩʭʦʜʷʱʝʡ ʬʠʣʣʦʪʘʢʩʠʯʝʩʢʦʡ ʩʧʠʨʘʣʠ, ʣʠʙʦ 

ʣʠʩʪʦʚʳʝ ʩʣʝʜʳ. ɺʪʦʨʠʯʥʳʡ ʨʦʩʪ ʣʠʩʪʦʚʳʭ ʨʫʙʮʦʚ, ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ ʦʙʨʘʟʦʚʘʥʠʠ 

ʧʝʨʠʜʝʨʤʳ, ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʠʥʦʛʜʘ ʫʞʝ ʧʦʩʣʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʜʝʣʠʪʝʣʴʥʦʛʦ ʩʣʦʷ ʠʣʠ ʜʘʞʝ 

ʧʦʩʣʝ ʦʧʘʜʝʥʠʷ ʣʠʩʪʘ, ʥʦ ʝʱʝ ʜʦ ʪʦʛʦ, ʢʘʢ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʚʪʦʨʠʯʥʳʡ ʨʦʩʪ ʩʪʚʦʣʘ ʠ ʧʦʙʝʛʦʚ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʙʨʘʩʳʚʘʥʠʶ ʣʠʩʪʦʚʳʭ ʨʫʙʮʦʚ, ʪ. ʝ. ʧʨʠ ʨʘʩʰʠʨʝʥʠʠ ʜʠʘʤʝʪʨʘ ʩʪʚʦʣʘ ʠ 

ʧʦʙʝʛʦʚ ʦʧʨʦʙʢʦʚʝʚʰʠʝ ʪʢʘʥʠ ʨʘʟʨʳʚʘʶʪʩʷ ʠ ʦʪʩʣʘʠʚʘʶʪʩʷ, ʘ ʥʘ ʤʝʩʪʝ ʨʫʙʮʦʚ ʦʩʪʘʝʪʩʷ ʣʠʰʴ 

ʣʠʩʪʦʚʦʡ ʩʣʝʜ.  

ʆʪʣʠʯʠʝʤ ʙʦʪʨʦʜʝʥʜʨʦʥʦʚ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʣʘʪʝʨʘʣʴʥʳʭ ʚʝʪʚʝʡ, 

ʨʘʩʧʦʣʘʛʘʶʱʠʭʩʷ ʥʘ ʜʠʘʤʝʪʨʘʣʴʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʩʪʦʨʦʥʘʭ ʩʪʚʦʣʘ, ʢʦʪʦʨʳʝ, ʦʪʧʘʜʘʷ, 

ʦʩʪʘʚʣʷʶʪ ʭʘʨʘʢʪʝʨʥʳʝ ʚʝʪʦʯʥʳʝ ʨʫʙʮʳ ʦʚʘʣʴʥʦʡ ʬʦʨʤʳ (ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʫʣʦʜʝʥʜʨʦʠʜʳè). 

ɺ ʶʚʝʥʠʣʴʥʦʡ ʩʪʘʜʠʠ ʨʦʩʪʘ ʜʝʨʝʚʦ ʜʦʩʪʠʛʘʝʪ ʚʳʩʦʪʳ ʢʘʢ ʤʠʥʠʤʫʤ ʚ 5 ʤ, ʧʨʝʞʜʝ ʯʝʤ 

ʧʨʦʷʚʣʷʝʪʩʷ ʧʝʨʚʦʝ ʨʘʟʜʝʣʝʥʠʝ ʘʧʝʢʩʘ, ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʝʨʚʘʷ ʚʝʪʢʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʙʘʟʘʣʴʥʘʷ ʯʘʩʪʴ ʩʪʚʦʣʘ ʜʦ ʚʳʩʦʪʳ ʧʷʪʴ ʤʝʪʨʦʚ ʥʝ ʩʦʜʝʨʞʠʪ ʫʣʦʜʝʥʜʨʦʠʜʥʳʭ ʚʝʪʦʯʥʳʭ 

ʨʫʙʮʦʚ. ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʩʪʚʦʣʘ, ʥʝʩʫʱʘʷ ʢʘʢ ʙʦʢʦʚʳʝ ʚʝʪʚʠ, ʪʘʢ ʠ ʩʣʝʜʳ ʦʪʧʘʚʰʠʭ ʚʝʪʚʝʡ 

(ʚʝʪʦʯʥʳʝ ʨʫʙʮʳ) ʜʦʩʪʠʛʘʝʪ ʨʘʟʤʝʨʦʚ 15ï20 ʤ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʚʝʪʚʠ ï ʜʦ 1 ʤ ʚ ʜʣʠʥʫ, 

ʜʠʘʤʝʪʨ ʚʝʪʚʠ ï ʜʦ 50 ʤʤ. ɺʝʪʚʴ, ʤʥʦʛʦʢʨʘʪʥʦ ʜʠʭʦʪʦʤʠʨʫʶʱʘʷ, ʪʦʥʢʠʝ ʧʦʙʝʛʠ ʷʚʣʷʶʪʩʷ 

ʦʙʣʠʩʪʚʝʥʥʳʤʠ, ʥʘ ʢʦʥʮʘʭ ʤʦʛʫʪ ʙʳʪʴ ʩʧʦʨʦʥʦʩʥʳʝ ʰʠʰʢʠ [32]. 

ɺ ɼʦʥʝʮʢʝ ʚ ʧʨʝʜʝʣʘʭ ʛʦʨʦʜʩʢʦʡ ʯʝʨʪʳ ʨʘʩʧʦʣʦʞʝʥʳ ʦʢʦʣʦ 150 ʧʦʨʦʜʥʳʭ ʦʪʚʘʣʦʚ 

(ʪʝʨʨʠʢʦʥʦʚ). ʕʪʦ ʦʛʨʦʤʥʘʷ ʤʘʩʩʘ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʧʝʨʠʦʜʘ, 

ʨʘʟʜʝʣʷʶʱʘʷ ʫʛʦʣʴʥʳʝ ʧʣʘʩʪʳ, ʫʞʝ ʚʳʥʫʪʘʷ ʥʘ ʟʝʤʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʦʞʠʜʘʶʱʘʷ ʧʨʠʭʦʜʘ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ʅʘ ʦʜʥʦʤ ʠʟ ʪʝʨʨʠʢʦʥʦʚ ʙʳʣʠ ʥʘʡʜʝʥʳ ʦʙʨʘʟʮʳ ʦʪʧʝʯʘʪʢʦʚ ʢʦʨʳ ʠ 

ʦʙʣʠʩʪʚʝʥʥʳʭ ʚʝʪʚʝʡ ʙʦʪʨʦʜʝʥʜʨʦʥʘ (Bothrodendron).  
ʎʝʣʴ ʨʘʙʦʪʳ ï ʧʨʦʚʝʜʝʥʠʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʩʪʨʫʢʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

Bothrodendron punctatum Lindley J. et Hutton W., 1833 ʠ Bothrodendron minutifolium (Boulay) 

Zeill. 1886 ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʦʪʜʝʣʴʥʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʬʦʨʤʳ ʨʦʩʪʘ ʠ ʩʪʨʦʝʥʠʷ 

ʧʦʙʝʛʦʚʦʡ ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ 

ʜʦʥʝʮʢʠʭ ʥʘʭʦʜʦʢ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʄʝʩʪʦ ʥʘʭʦʞʜʝʥʠʷ. ʉʨʝʜʥʠʡ ʦʪʜʝʣ ʢʘʨʙʦʥʘ (ʉ2) ʚ ɼʦʥʙʘʩʩʝ ʧʨʝʜʩʪʘʚʣʝʥ ʙʘʰʢʠʨʩʢʠʤ ʠ 

ʤʦʩʢʦʚʩʢʠʤ ʷʨʫʩʘʤʠ, ʛʨʘʥʠʮʘ ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʚʚʦʜʠʪʩʷ ʧʦ ʠʟʚʝʩʪʥʷʢʫ ʂ3. ʆʪʣʦʞʝʥʠʷ 

ʩʨʝʜʥʝʛʦ ʢʘʨʙʦʥʘ ʩʦʛʣʘʩʥʦ ʧʨʦʜʦʣʞʘʶʪ ʨʘʟʨʝʟ ʥʠʞʥʝʛʦ ʢʘʨʙʦʥʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʪʝʨʨʠʛʝʥʥʳʤʠ ʧʦʨʦʜʘʤʠ. ʆʙʱʘʷ ʤʦʱʥʦʩʪʴ ʨʝʟʢʦ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 1 500 ʤ ʚ 

ʨʘʡʦʥʝ ʛ. ʂʫʨʘʭʦʚʦ ʜʦ 4 500 ʤ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʊʦʨʝʟʩʢʦ-ʉʥʝʞʥʷʥʩʢʦʛʦ ʨʘʡʦʥʘ. 

ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʘʷ ʢʦʣʦʥʢʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 1. 

ɹʘʰʢʠʨʩʢʠʡ ʷʨʫʩ. ʉʪʨʘʪʦʪʠʧ ʙʘʰʢʠʨʩʢʦʛʦ ʷʨʫʩʘ ʥʘʭʦʜʠʪʩʷ ʚ ɼʦʥʙʘʩʩʝ ï ʵʪʦ ʪʦʣʱʘ ʦʪ 

ʠʟʚʝʩʪʥʷʢʘ F1 ʜʦ ʠʟʚʝʩʪʥʷʢʘ ʂ3, ʪ. ʝ. ʩʚʠʪʳ ʉ1
2 (F1), ʉ

2
2(G), ʉ

3
2 (H), ʉ

4
2(I), ʥʠʞʥʷʷ ʯʘʩʪʴ ʩʚʠʪʳ 

ʉ5
2(K) ʜʦ ʠʟʚʝʩʪʥʷʢʘ ʂ3. ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʝʛʦ ʷʚʣʷʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʝʡ 
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ʉʝʨʧʫʭʦʚʩʢʦʛʦ ʷʨʫʩʘ, ʠ ʛʨʘʥʠʮʝʡ ʤʝʞʜʫ ʥʠʞʥʠʤ ʠ ʩʨʝʜʥʠʤ ʦʪʜʝʣʘʤʠ ʢʘʨʙʦʥʘ, ʚʝʨʭʥʷʷ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠ, ʧʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʟʢʦʤʫ ʦʙʥʦʚʣʝʥʠʶ ʬʘʫʥʳ ʠ ʬʣʦʨʳ. 

 

 

 

ʈʠʩ. 1. ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʘʷ ʢʦʣʦʥʢʘ ʉʤʦʣʷʥʠʥʦʚʩʢʦʡ ʩʚʠʪʳ ʉ2
3 (ʩʦʩʪʘʚʣʝʥʘ ʉ. ɺʳʙʦʨʦʚʳʤ): 

1 ï ʧʣʘʩʪʳ ʠʟʚʝʩʪʥʷʢʘ ʠ ʠʭ ʠʥʜʝʢʩ; 2 ï ʧʣʘʩʪʳ ʧʝʩʯʘʥʠʢʘ; 3 ï ʧʣʘʩʪʳ ʛʨʘʚʝʣʠʩʪʦʛʦ ʧʝʩʯʘʥʠʢʘ; 

4 ï ʧʣʘʩʪʳ ʘʨʛʠʣʣʠʪʦʚ ʠ ʘʣʝʚʨʦʚʠʪʦʚ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʨʩʩʣʘʥʮʦʚʘʥʥʳʭ; 5 ï ʧʣʘʩʪʳ ʫʛʣʷ ʠ ʠʭ ʠʥʜʝʢʩ 
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ʆʙʩʫʞʜʘʝʤʳʝ ʚ ʩʪʘʪʴʝ ʥʘʭʦʜʢʠ ʦʪʧʝʯʘʪʢʦʚ ʙʦʪʨʦʜʝʥʜʨʦʥʘ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠ ʦʪʥʦʩʷʪʩʷ 

ʢ ʉʤʦʣʷʥʠʥʦʚʩʢʦʡ ʩʚʠʪʝ ʉ3
2 ɹʘʰʢʠʨʩʢʦʛʦ ʷʨʫʩʘ ʩʨʝʜʥʝʛʦ ʢʘʨʙʦʥʘ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʣʘʩʪʘ 

ʫʛʣʷ h1
6, ʢʦʪʦʨʫʶ ʜʘʝʪ çɻʝʦʣʦʛʦ-ʭʠʤʠʯʝʩʢʘʷ ʢʘʨʪʘ ɼʦʥʝʮʢʦʛʦ ʙʘʩʩʝʡʥʘè: çʂʨʦʚʣʷ ï 

ʛʣʠʥʠʩʪʳʡ ʩʣʘʥʝʮ, ʩʫʭʦʡ, ʫʩʪʦʡʯʠʚʳʡ; ʢʦʥʪʘʢʪ ʦʪʯʝʪʣʠʚʳʡ ʠ ʨʝʟʢʠʡ. ʋʛʦʣʴ ʙʣʝʩʪʷʱʠʡ, 

ʦʜʥʦʨʦʜʥʳʡ ʧʣʦʪʥʳʡ, ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʟʘʛʨʷʟʥʝʥ ʛʣʠʥʠʩʪʳʤ ʚʝʱʝʩʪʚʦʤ ʥʘ ʧʣʦʩʢʦʩʪʷʭ 

ʥʘʧʣʘʩʪʦʚʘʥʠʷ, ʧʦ ʚʩʝʡ ʧʘʯʢʝ ï ʯʘʩʪʳʝ ʦʚʘʣʴʥʳʝ ʧʣʝʥʢʠ ʧʠʨʠʪʘ ʜʠʘʤʝʪʨʦʤ ʜʦ 2ï3 ʤʤ. 

ʇʦʯʚʘ ï ʧʝʩʯʘʥʳʡ ʩʣʘʥʝʮ, ʢʦʥʪʘʢʪ ï ʨʝʟʢʠʡè [2]. 

ʉʚʠʪʘ ʉ2
3
 ï ʉʤʦʣʷʥʠʥʦʚʩʢʘʷ (ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʘʷ ʢʦʣʦʥʢʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 1) ʚ ʥʠʞʥʝʡ 

ʯʘʩʪʠ ʦʪʣʠʯʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʤʝʞʜʫ ʠʟʚʝʩʪʥʷʢʘʤʠ ʅ1 ʠ ʅ3 ʚʳʜʝʣʷʶʪʩʷ ʜʚʘ ʤʦʱʥʳʭ (20ï65 ʤ) 

ʧʣʘʩʪʘ ʛʨʫʙʦʟʝʨʥʠʩʪʦʛʦ ʧʝʩʯʘʥʠʢʘ, ʤʘʣʦʤʦʱʥʳʡ ʩʣʦʡ ʠʟʚʝʩʪʥʷʢʘ ʅ2, ʘ ʪʘʢʞʝ ʩʝʨʠʷ ʧʣʘʩʪʦʚ ʠ 

ʧʨʦʧʣʘʩʪʢʦʚ ʫʛʣʷ h2, h3 h3
1
. 

ɺʳʰʝ ʜʦ ʠʟʚʝʩʪʥʷʢʘ ʅ5 ʟʘʣʝʛʘʝʪ ʥʝʧʦʩʪʦʷʥʥʘʷ ʧʦ ʩʚʦʝʤʫ ʩʦʩʪʘʚʫ ʪʦʣʱʘ, ʢʦʪʦʨʘʷ 

ʚʢʣʶʯʘʝʪ ʥʝʩʢʦʣʴʢʦ ʧʣʘʩʪʦʚ ʨʘʟʥʦʟʝʨʥʠʩʪʳʭ ʠ ʛʨʫʙʦʟʝʨʥʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ, ʨʘʟʜʝʣʝʥʥʳʭ 

ʤʝʞʜʫ ʩʦʙʦʡ ʨʘʩʩʣʘʥʮʦʚʘʥʥʳʤʠ ʘʨʛʠʣʣʠʪʘʤʠ, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʘʣʝʚʨʦʣʠʪʘʤʠ, ʠ ʧʣʘʩʪʳ 

ʫʛʣʷ h4, h5 ʠ h5
1
. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʧʦ ʧʣʘʩʪʫ ʠʟʚʝʩʪʥʷʢʘ ʅ5 ʩʚʠʪʘ ʜʝʣʠʪʩʷ ʥʘ ʜʚʝ ʧʦʜʩʚʠʪʳ 

ʥʠʞʥʶʶ ʉ2
3ʘ

 ʠ ʚʝʨʭʥʶʶ ʉ2
3b

 [1]. 

ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʩʚʠʪʳ ʚʢʣʶʯʘʝʪ ʪʨʠ ʧʣʘʩʪʘ ʠʟʚʝʩʪʥʷʢʘ ʅ5, ʅ6 ʠ ʅ6
1
. ʄʝʞʜʫ ʠʟʚʝʩʪʥʷʢʘʤʠ 

ʅ6 ʠ ʅ6
1
 ʟʘʣʝʛʘʝʪ ʚʳʜʝʨʞʘʥʥʳʡ ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ ʠ ʤʦʱʥʦʩʪʠ (40ï80 ʤ) ʧʣʘʩʪ 

ʛʨʫʙʦʟʝʨʥʠʩʪʦʛʦ ʧʝʩʯʘʥʠʢʘ. ʂʨʦʤʝ ʵʪʦʛʦ, ʚ ʵʪʦʡ ʯʘʩʪʠ ʩʚʠʪʳ ʚʳʜʝʣʷʶʪʩʷ ʝʱʝ ʥʝʩʢʦʣʴʢʦ 

ʧʣʘʩʪʦʚ ʨʘʟʥʦʟʝʨʥʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ, ʨʘʟʜʝʣʝʥʥʳʭ ʩʣʦʷʤʠ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʨʘʩʩʣʘʥʮʦʚʘʥʥʳʭ 

ʘʨʛʠʣʣʠʪʦʚ ʠ ʘʣʝʚʨʦʣʠʪʦʚ, ʚʢʣʶʯʘʶʱʠʭ ʧʣʘʩʪʳ ʠ ʩʝʨʠʠ ʩʙʣʠʞʝʥʥʳʭ ʧʣʘʩʪʦʚ ʫʛʣʷ h6
1
, h7, h8, 

h8
1
, h9, h10, h10

1
, h11 ʠ h11

1
. 

ʆʪʣʦʞʝʥʠʷ ʩʤʦʣʷʥʠʥʦʚʩʢʦʡ ʩʚʠʪʳ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʧʣʘʩʪʦʤ ʠʟʚʝʩʪʥʷʢʘ I1 

ʙʝʣʦʢʘʣʠʪʚʝʥʩʢʦʡ ʩʚʠʪʳ ʉ2
4
 [1]. ʆʙʱʘʷ ʤʦʱʥʦʩʪʴ ʩʚʠʪʳ ʚʦʟʨʘʩʪʘʝʪ ʩ ʩʝʚʝʨʘ (629 ʤ) ʥʘ ʶʛ 

(1 024 ʤ) ʠ ʩ ʟʘʧʘʜʘ (620 ʤ) ʥʘ ʚʦʩʪʦʢ (1 491 ʤ). 

ʅʘʭʦʜʢʠ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚ ʧʦʜʥʷʪʦʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʚ ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ ʰʘʭʪʳ 

ʦʩʘʜʦʯʥʦʡ ʧʦʨʦʜʝ, ʦʢʘʡʤʣʷʚʰʝʡ ʧʣʘʩʪ h1
6 (C

3
2, ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʡ ʚʦʟʨʘʩʪ 318ï320 ʤʣʥ. ʣʝʪ), 

ʢʦʪʦʨʘʷ ʩʣʘʛʘʝʪʩʷ ʘʨʛʠʣʣʠʪʘʤʠ, ʘʣʝʚʨʦʣʠʪʘʤʠ ʠ ʧʝʩʯʘʥʠʢʘʤʠ ʩ ʨʘʙʦʯʠʤʠ ʧʣʘʩʪʘʤʠ ʫʛʣʝʡ, ʠ 

ʧʨʦʩʣʦʷʤʠ ʠʟʚʝʩʪʥʷʢʘ, ʥʘ ʤʝʩʪʝ ʨʘʟʤʝʱʝʥʠʷ ʧʦʨʦʜʥʦʛʦ ʦʪʚʘʣʘ ʰʘʭʪʳ ʠʤ. ʐʚʝʨʥʠʢʘ 

(ɼʦʥʝʮʢ), ʤʝʩʪʦ ʥʘʭʦʞʜʝʥʠʷ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2, ʘ.  

ʉʤʦʣʷʥʠʥʦʚʩʢʠʡ ʧʣʘʩʪ, ʦʪʢʨʳʪʳʡ ʬʨʘʥʮʫʟʦʤ ʃʝ ʇʣʝ ʚ 1837 ʛʦʜʫ, ʩʯʠʪʘʣʩʷ ʣʫʯʰʠʤ ʚ 

ɼʦʥʙʘʩʩʝ ï ʥʝ ʩʣʫʯʘʡʥʦ ʝʛʦ ʫʛʦʣʴ ʙʳʣ ʧʨʝʤʠʨʦʚʘʥ ʥʘ ʦʜʥʦʡ ʠʟ ɺʩʝʨʦʩʩʠʡʩʢʠʭ ʷʨʤʘʨʦʢ. 

ɺʝʣʠʢʦʣʝʧʥʳʝ ʢʦʢʩʫʶʱʠʝʩʷ ʫʛʣʠ ʙʳʣʠ ʥʝʦʙʭʦʜʠʤʳ ʚʘʣʣʠʡʩʢʦʤʫ ʧʨʦʤʳʰʣʝʥʥʠʢʫ ʠ 

ʦʩʥʦʚʘʪʝʣʶ ʛʦʨʦʜʘ ɼʦʥʝʮʢʘ ɼʞʦʥʫ ʖʟʫ ʜʣʷ ʥʘʯʘʣʘ ʜʝʣʘ ï ʠ ʦʥ ʠʭ ʧʦʣʫʯʠʣ ʥʘ ʟʝʤʣʷʭ 

ʜʚʦʨʷʥʠʥʘ ɸʣʝʢʩʝʷ ʉʤʦʣʴʷʥʠʥʦʚʘ. ʅʝ ʙʳʣʦ ʙʳ ʧʣʘʩʪʘ ï ʩʢʦʨʝʝ ʚʩʝʛʦ, ʥʝ ʙʳʣʦ ʙʳ ʠ ʛʦʨʦʜʘ 

ɼʦʥʝʮʢʘ [6]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʆ ʚʠʜʦʚʦʤ ʨʘʟʣʠʯʠʠ Bothrodendron punctatum ʠ Bothrodendron minutifolium  

ʇʦ ʤʥʝʥʠʶ ʨʷʜʘ ʧʘʣʝʦʙʦʪʘʥʠʢʦʚ ʚ ʩʨʝʜʥʝʤ ʢʘʨʙʦʥʝ ʩʫʱʝʩʪʚʦʚʘʣʠ ʜʚʘ ʚʠʜʘ 

ʙʦʪʨʦʜʝʥʜʨʦʥʦʚ: Bothrodendron punctatum Lindley J. et Hutton W., 1833 ʠ Bothrodendron 

minutifolium (Boulay) Zeill., 1886. ʇʦ ʤʥʝʥʠʶ ʂ. ɺʥʘʢʘ [32] ʵʪʦ ʨʘʟʥʳʝ ʚʠʜʳ ʨʘʩʪʝʥʠʷ. ɺ ʪʦ 

ʞʝ ʚʨʝʤʷ, ʈ. ʈʝʥʴʝ [25], ʄ. ʃʠʥʜʩʠ [18], ʈ. ʂʨʫʢʦʣʣ [10] ʠ ʌ. ɼʞʦʥʢʝʨ [16] ʩʯʠʪʘʣʠ, ʯʪʦ 

Bothrodendron minutifolium ʷʚʣʷʝʪʩʷ ʚʩʝʛʦ ʣʠʰʴ ʦʙʣʠʩʪʚʝʥʥʳʤʠ ʚʝʪʚʷʤʠ Bothrodendron 

punctatum, ʯʪʦ, ʚʦʦʙʱʝ ʛʦʚʦʨʷ, ʩʣʝʜʫʝʪ ʠʟ ʯʘʩʪʠ ʥʘʟʚʘʥʠʷ ʚʠʜʘ minutifolium ï 

ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʡ, ʧʦʩʢʦʣʴʢʫ Bothrodendron minutifolium ʙʳʣ ʠʟʥʘʯʘʣʴʥʦ ʦʧʠʩʘʥ ʠʟ ʥʘʭʦʜʦʢ 

ʪʦʥʢʠʭ ʦʙʣʠʩʪʚʝʥʥʳʭ ʧʦʙʝʛʦʚ ʨʘʩʪʝʥʠʷ. ɹʳʣʠ ʠ ʜʨʫʛʠʝ ʘʨʛʫʤʝʥʪʳ ʚ ʧʦʣʴʟʫ 

ʢʦʥʩʧʝʮʠʬʠʯʥʦʩʪʠ ʜʚʫʭ ʫʧʦʤʷʥʫʪʳʭ ʚʠʜʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʄ. ɼ. ɿʘʣʝʩʩʢʦʛʦ [33] 

ʠ ʠʟʚʝʩʪʥʦʛʦ ʘʥʛʣʠʡʩʢʦʛʦ ʧʘʣʝʦʙʦʪʘʥʠʢʘ ɹ. ʊʦʤʘʩʘ [28] ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ, ʯʪʦ 

ʧʝʨʠʜʝʨʤʘʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ Bothrodendron minutifolium ʠʜʝʥʪʠʯʥʳ ʩʪʨʫʢʪʫʨʘʤ Bothrodendron 
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punctatum. ʇʨʦʩʤʘʪʨʠʚʘʷ ʩʪʘʪʴʶ ɹ. ʊʦʤʘʩʘ, ʤʳ ʦʙʨʘʪʠʣʠ ʚʥʠʤʘʥʠʝ ʥʘ ʚʳʜʝʣʷʝʤʳʝ ʠʤ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʜʚʫʤʷ ʚʠʜʘʤʠ ʙʦʪʨʦʜʝʥʜʨʦʥʦʚ ʩʨʝʜʥʝʛʦ ʢʘʨʙʦʥʘ.  

 

 

 

ʈʠʩ. 2. ɻʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʦʙʨʘʟʮʳ ʢʦʨʳ ʙʦʪʨʦʜʝʥʜʨʦʥʘ:  

ʘ ï HïM ï ʠʟʚʝʩʪʥʷʢʦʚʳʝ ʠʥʜʝʢʩʳ, ʟʚʝʟʜʦʯʢʦʡ ʦʙʦʟʥʘʯʝʥʦ ʤʝʩʪʦ ʥʘʭʦʞʜʝʥʠʷ; ʙ ï ʢʦʨʘ Bothrodendron 

minutifolium; ʚ ï ʢʦʨʘ Bothrodendron punctatum. ʄʘʩʰʪʘʙʥʘʷ ʣʠʥʝʡʢʘ 1 ʤʤ. ʂʨʘʩʥʳʝ ʧʫʥʢʪʠʨʥʳʝ ʢʦʣʴʮʘ ï 

ʣʠʩʪʦʚʳʝ ʨʫʙʮʳ, ʞʝʣʪʳʝ ʧʫʥʢʪʠʨʥʳʝ ʢʦʣʴʮʘ ï ʷʤʢʠ ʣʠʛʫʣʳ 
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ʇʝʨʚʦʝ ï ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʳ ʩʪʚʦʣʘ Bothrodendron punctatum, ʨʘʟʜʝʣʷʶʱʝʡ ʣʠʩʪʦʚʳʝ 

ʨʫʙʮʳ, ʚʠʜʥʳ ʭʦʨʦʰʦ ʨʘʟʣʠʯʠʤʳʝ ʚʝʨʪʠʢʘʣʴʥʳʝ ʙʦʨʦʟʜʢʠ. ɺ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʜʣʷ 

Bothrodendron minutifolium ī ʭʘʨʘʢʪʝʨʥʳ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ. ɺʪʦʨʦʝ ï ʷʤʢʘ ʣʠʛʫʣʳ ʚʧʣʦʪʥʫʶ 

ʧʨʠʤʳʢʘʝʪ ʢ ʣʠʩʪʦʚʦʤʫ ʨʫʙʮʫ ʫ Bothrodendron punctatum, ʘ ʫ Bothrodendron minutifolium ʦʥʘ 

ʦʪʩʪʦʠʪ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 0,5ï1,5 ʤʤ. ʂʨʦʤʝ ʪʦʛʦ, ʣʠʩʪʴʷ ʫ ʧʝʨʚʦʛʦ ʚʠʜʘ ʙʦʣʝʝ ʪʦʥʢʠʝ ʠ ʧʣʦʪʥʝʝ 

ʧʨʠʣʝʛʘʶʱʠʝ ʢ ʩʪʝʙʣʷʤ, ʘ ʫ ʚʪʦʨʦʛʦ ï ʙʦʣʝʝ ʦʢʨʫʛʣʳʝ ʠ ʪʦʧʦʨʱʘʪʩʷ. ʂʩʪʘʪʠ, ʚ 30-ʝ ʛʦʜʳ 

ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʄ. ɼ. ɿʘʣʝʩʩʢʠʡ [33] ʠʟʫʯʘʣ ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʝ ʠʩʢʦʧʘʝʤʳʝ ʧʣʘʫʥʦʚʠʜʥʳʭ 

ɼʦʥʙʘʩʩʘ, ʠ ʠʤ ʙʳʣʠ ʥʘʡʜʝʥʳ ʦʙʘ ʠʟ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʩʨʝʜʥʝʛʦ ʢʘʨʙʦʥʘ ʚʠʜʘ 

ʙʦʪʨʦʜʝʥʜʨʦʥʦʚ ï Bothrodendron punctatum ʠ Bothrodendron minutifolium [20, ʪʘʙ. XVII, 

ʬʠʛ. 3ï6]. ʅ. ʉ. ʉʥʠʛʠʨʝʚʩʢʘʷ [7] ʪʘʢʞʝ ʫʧʦʤʠʥʘʝʪ ʦ ʥʘʭʦʜʢʝ ʦʙʨʘʟʮʘ Bothrodendron 

punctatum ʚ ɼʦʥʙʘʩʩʝ. 

ʍʦʪʷ ʚ ʩʦʙʨʘʥʥʦʡ ʥʘʤʠ ʢʦʣʣʝʢʮʠʠ ʝʩʪʴ ʦʙʨʘʟʮʳ ʦʪʧʝʯʘʪʢʦʚ ʢʦʨʳ, ʢʦʪʦʨʳʝ ʚʳʛʣʷʜʷʪ 

ʢʘʢ Bothrodendron minutifolium ʠ Bothrodendron punctatum (ʨʠʩ. 2 ʙ, ʚ, ʤʳ ʥʝ ʤʦʞʝʤ ʫʚʝʨʝʥʥʦ 

ʦʪʣʠʯʠʪʴ ʠʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʇʦʵʪʦʤʫ ʚʩʝ ʦʙʨʘʟʮʳ, ʢʦʪʦʨʳʝ ʤʳ ʩʦʙʨʘʣʠ, ʚʢʣʶʯʘʷ ʦʪʧʝʯʘʪʢʠ 

ʩʪʝʙʣʷ, ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʬʨʘʛʤʝʥʪʳ ʢʦʨʳ ʠʣʠ ʦʙʣʠʩʪʚʝʥʥʳʝ ʧʦʙʝʛʠ, ʙʳʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ 

ʢʘʢ Bothrodendron punctatum. 

ʈʘʟʙʠʨʘʷ ʠ ʠʟʫʯʘʷ ʥʘʰʠ ʥʘʭʦʜʢʠ, ʤʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʨʝʘʣʴʥʳʭ ʤʝʞʚʠʜʦʚʳʭ 

ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʥʠʤʠ, ʢʦʪʦʨʳʝ ʙʳ ʧʨʦʷʚʣʷʣʠʩʴ ʥʘ ʢʦʨʝ ʠʣʠ ʣʠʩʪʦʚʳʭ ʨʫʙʮʘʭ, ʚ ʷʚʥʦʤ ʚʠʜʝ 

ʥʝ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ. ʀ ʟʜʝʩʴ, ʦʯʝʚʠʜʥʦ, ʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ ʚʠʜʦʚʦʤ ʨʘʟʣʠʯʠʠ, ʥʝ ʠʤʝʷ ʦʙʨʘʟʮʦʚ 

ʩ ʘʥʘʪʦʤʠʯʝʩʢʦʡ ʩʦʭʨʘʥʥʦʩʪʴʶ, ʘ ʦʧʠʨʘʷʩʴ ʪʦʣʴʢʦ ʥʘ ʦʪʧʝʯʘʪʢʠ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ. 

ʇʦ ʤʥʝʥʠʶ ʜʦʢʪʦʨʘ ʋʠʣʴʷʤʘ ɼʠʄʘʡʢʣʘ (William A. DiMichele) (ʠʟ ʣʠʯʥʳʭ ʩʦʦʙʱʝʥʠʡ), ʵʪʦ 

ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʩʨʝʜʦʡ ʨʦʩʪʘ Bothrodendron. ʉʫʱʝʩʪʚʫʝʪ ʨʷʜ 

ʣʠʢʦʧʦʜʠʦʧʩʠʜ, ʚʢʣʶʯʘʷ Bothrodendron, ʢʦʪʦʨʳʝ, ʧʦʭʦʞʝ, ʦʙʠʪʘʣʠ ʪʦʣʴʢʦ ʚ 

ʩʠʣʠʮʠʢʣʘʩʪʠʯʝʩʢʠʭ (ʢʨʝʤʥʠʩʪʦ-ʦʙʣʦʤʦʯʥʳʭ) ʙʦʣʦʪʘʭ, ʥʠʢʦʛʜʘ ʥʝ ʚʩʪʨʝʯʘʷʩʴ ʥʘ ʪʦʨʬʷʥʳʭ 

ʩʫʙʩʪʨʘʪʘʭ, ʧʦʵʪʦʤʫ ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ ʫ ʘʚʪʦʨʘ ʧʫʙʣʠʢʘʮʠʠ ʝʩʪʴ ʧʦʢʘ ʪʦʣʴʢʦ ʦʙʨʘʟʮʳ ʚ ʚʠʜʝ 

ʢʦʤʧʨʝʩʩʠʦʥʥʳʭ ʠʩʢʦʧʘʝʤʳʭ (ʦʪʧʝʯʘʪʢʦʚ ʬʦʨʤʳ). ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʘʤʠ ʙʳʣ ʧʨʦʚʝʜʝʥ 

ʩʣʝʜʫʶʱʠʡ ʘʥʘʣʠʟ ʠʤʝʶʱʠʭʩʷ ʦʙʨʘʟʮʦʚ ʢʦʨʳ. ʅʘ ʨʠʩ. 3 ʧʦʢʘʟʘʥʘ ʜʠʘʛʨʘʤʤʘ, ʦʪʨʘʞʘʶʱʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ ʣʠʩʪʦʚʦʛʦ ʤʝʞʨʫʙʮʦʚʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʢ ʜʠʘʤʝʪʨʫ ʚʝʪʚʠ ʜʣʷ ʪʨʝʭ ʢʘʪʝʛʦʨʠʡ 

ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʢʦʨʳ ʠʟ ʥʘʰʝʡ ʢʦʣʣʝʢʮʠʠ. ʇʝʨʚʘʷ ï ʩ ʚʝʨʪʠʢʘʣʴʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ 

ʙʦʨʦʟʜʦʢ, ʚʪʦʨʘʷ ï ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʙʦʨʦʟʜʦʢ ʠ ʪʨʝʪʴʷ ï ʢʦʛʜʘ ʠʤʝʝʪʩʷ 

ʦʜʥʦʨʦʜʥʳʡ ʦʨʥʘʤʝʥʪ, ʙʝʟ ʯʝʪʢʦʡ ʦʨʠʝʥʪʘʮʠʠ. 

 

 

 

ʈʠʩ. 3. ʂʦʨʨʝʣʷʮʠʷ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʚ ʬʠʣʦʪʘʢʩʠʯʝʩʢʦʡ ʩʧʠʨʘʣʠ ʣʠʩʪʦʚʳʤʠ  
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ɼʘʣʝʝ ʥʘʤʠ ʙʳʣʠ ʧʨʦʚʝʨʝʥʳ ʫʪʚʝʨʞʜʝʥʠʷ ɹ. ʊʦʤʘʩʘ [28] ʦ ʪʦʤ, ʯʪʦ ʜʣʷ Bothrodendron 

minutifolium ʭʘʨʘʢʪʝʨʥʘ ʧʨʦʜʦʣʴʥʘʷ (ʚʜʦʣʴ ʦʩʠ ʩʪʚʦʣʘ) ʤʦʨʱʠʥʠʩʪʦʩʪʴ ʢʦʨʳ, ʘ ʜʣʷ 

Bothrodendron punctatum ï ʧʦʧʝʨʝʯʥʘʷ. ʇʨʦʚʝʨʢʘ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʪʦʤ, ʯʪʦ ʙʳʣʠ ʧʨʦʩʤʦʪʨʝʥʳ 

ʙʦʣʝʝ ʪʨʝʭ ʜʝʩʷʪʢʦʚ ʦʙʨʘʟʮʦʚ ʢʦʨʳ ʪʨʝʭ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʢʘʪʝʛʦʨʠʡ, ʠ ʫʩʪʘʥʦʚʣʝʥʘ 

ʵʤʧʠʨʠʯʝʩʢʘʷ ʩʚʷʟʴ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʚ ʬʠʣʦʪʘʢʩʠʯʝʩʢʦʡ ʩʧʠʨʘʣʠ ʣʠʩʪʦʚʳʤʠ 

ʨʫʙʮʘʤʠ ʠ ʜʠʘʤʝʪʨʦʤ ʚʝʪʚʠ (ʢʦʥʝʯʥʦ, ʦʯʝʥʴ ʧʨʠʙʣʠʟʠʪʝʣʴʥʫʶ). ɽʩʪʝʩʪʚʝʥʥʦ, ʥʘʤʠ ʙʳʣʘ 

ʧʝʨʝʩʯʠʪʘʥʘ ʚʠʜʠʤʘʷ ʰʠʨʠʥʘ ʚʝʪʚʠ, ʩʧʣʶʱʝʥʥʦʡ ʤʠʣʣʠʦʥʘʤʠ ʣʝʪ ʜʦ ʘʙʩʦʣʶʪʥʦ ʧʣʦʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ, ʚ ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʦʚʘʚʰʠʡ ʜʠʘʤʝʪʨ (ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 60 % ʦʪ ʚʠʜʠʤʦʡ ʰʠʨʠʥʳ). 

ʀ ʫʞʝ ʟʘʪʝʤ, ʧʦʜʦʙʥʦ ʵʤʧʠʨʠʯʝʩʢʠʤ ʩʦʦʪʥʦʰʝʥʠʷʤ ʠʟ ʨʘʙʦʪʳ ʂ. ɺʥʘʢʘ [32], ʙʳʣ ʧʦʩʪʨʦʝʥ 

ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʣʠʩʪʦʚʦʛʦ ʤʝʞʨʫʙʮʝʚʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʜʠʘʤʝʪʨʘ ʚʝʪʚʠ. ʅʘ ʜʠʘʛʨʘʤʤʝ 

(ʨʠʩ. 3) ʪʘʢʞʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʮʚʝʪʥʳʤʠ ʣʠʥʠʷʤʠ, ʦʪʨʘʞʘʶʱʠʤʠ ʦʨʠʝʥʪʘʮʠʶ ʦʨʥʘʤʝʥʪʘ 

ʥʘ ʢʦʨʝ, ʧʦʢʘʟʘʥʳ ʠ ʜʨʫʛʠʝ ʠʟʚʝʩʪʥʳʝ ʧʦ ʠʤʝʶʱʠʤʩʷ ʦʙʨʘʟʮʘʤ ʤʝʞʨʫʙʮʝʚʳʝ ʨʘʩʩʪʦʷʥʠʷ (d). 

ʂʘʢ ʥʝʪʨʫʜʥʦ ʟʘʤʝʪʠʪʴ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʣʠʩʴ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʣʠʩʪʦʚʳʤʠ ʨʫʙʮʘʤʠ ʚ 

ʨʘʡʦʥʝ 7,5 ʤʤ, ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʥʠ ʝʜʠʥʦʛʦ ʦʙʨʘʟʮʘ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʨʠʝʥʪʘʮʠʝʡ 

ʙʦʨʦʟʜʦʢ ʠ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʨʫʙʮʘʤʠ, ʧʨʝʚʳʰʘʶʱʝʤ 7,5 ʤʤ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʠʘʤʝʪʨʫ 

ʚʝʪʚʠ ʦʢʦʣʦ 20 ʤʤ. ʈʘʩʩʪʦʷʥʠʷ, ʧʨʝʚʳʰʘʶʱʠʝ 7,5 ʤʤ, ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʦʙʨʘʟʮʘʤ ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ 

(ʧʨʦʜʦʣʴʥʦʡ) ʦʨʠʝʥʪʘʮʠʝʡ ʙʦʨʦʟʜʦʢ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʦʙʨʘʟʮʦʚ ʩ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʨʠʝʥʪʘʮʠʝʡ ʙʦʨʦʟʜʦʢ ʠʤʝʝʪ ʤʝʞʨʫʙʮʝʚʦʝ ʨʘʩʩʪʦʷʥʠʝ 8ï11 ʤʤ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʜʠʘʧʘʟʦʥʫ ʜʠʘʤʝʪʨʦʚ 41ï58 ʤʤ, ʪ. ʝ. ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʝʝ ʪʦʣʩʪʳʤ ʚʝʪʚʷʤ. ʆʙʨʘʟʮʳ ʩ 

ʦʪʩʫʪʩʪʚʠʝʤ ʢʘʢʦʡ-ʣʠʙʦ ʦʨʠʝʥʪʘʮʠʠ ʚʩʪʨʝʯʘʣʠʩʴ ʚʦ ʚʩʝʤ ʨʘʟʤʝʨʥʦʤ ʜʠʘʧʘʟʦʥʝ. ʇʨʠ ʵʪʦʤ 

ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʩʝ ʦʙʨʘʟʮʳ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʦʜʥʦʛʦ, ʠʤʝʣʠ ʣʠʛʫʣʫ, ʨʘʩʧʦʣʦʞʝʥʥʫʶ 

ʚʳʰʝ ʣʠʩʪʦʚʦʛʦ ʨʫʙʮʘ, ʘ ʥʝ ʥʘ ʝʛʦ ʧʝʨʠʬʝʨʠʠ, ʢʘʢ ʫ Bothrodendron punctatum ʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ɹ. ʊʦʤʘʩʘ [28]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʦʧʝʨʝʯʥʘʷ ʤʦʨʱʠʥʠʩʪʦʩʪʴ 

ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʙʦʣʝʝ ʪʦʥʢʠʭ ʚʝʪʚʝʡ (ʠʜʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʙʳʩʪʨʦʝ ʫʚʝʣʠʯʝʥʠʝ ʜʣʠʥʳ ʩʪʚʦʣʘ), 

ʘ ʧʨʦʜʦʣʴʥʘʷ ï ʜʣʷ ʙʦʣʝʝ ʪʦʣʩʪʳʭ (ʠʜʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʝʥʠʝ ʜʠʘʤʝʪʨʘ ʩʪʚʦʣʘ) ʦʜʥʦʛʦ 

ʠ ʪʦʛʦ ʞʝ ʚʠʜʘ. ʀʤʝʥʥʦ ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ, ʢʘʢ ʫʞʝ ʫʧʦʤʠʥʘʣʦʩʴ ʚʳʰʝ, ʥʘʰʠ ʦʙʨʘʟʮʳ ʙʳʣʠ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʢʘʢ Bothrodendron punctatum Lindley J. et Hutton W., 1833. 

ʉʫʜʷ ʧʦ ʵʪʦʡ ʜʠʘʛʨʘʤʤʝ, ʩʤʝʥʘ ʥʘʧʨʘʚʣʝʥʠʷ ʤʦʨʱʠʥʦʢ ʧʨʦʠʩʭʦʜʠʣʘ ʚ ʜʠʘʧʘʟʦʥʝ 

ʜʠʘʤʝʪʨʦʚ ʚʝʪʚʝʡ ʦʢʦʣʦ 15ï20 ʤʤ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʩʩʪʦʷʥʠʶ ʤʝʞʜʫ ʨʫʙʮʘʤʠ 5ï7 ʤʤ. 

ʇʦʩʢʦʣʴʢʫ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʬʨʘʛʤʝʥʪʦʚ ʢʦʨʳ, ʧʦ ʢʦʪʦʨʳʤ ʜʠʘʤʝʪʨ ʫʩʪʘʥʦʚʠʪʴ ʥʝʚʦʟʤʦʞʥʦ, 

ʦʜʥʘʢʦ ʚʠʜʠʤʳʝ ʨʘʟʤʝʨʳ ʬʨʘʛʤʝʥʪʘ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʷʪ ʠʤʝʶʱʠʝʩʷ ʚ ʥʘʣʠʯʠʠ 

ʜʠʘʤʝʪʨʳ, ʘ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʨʫʙʮʘʤʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʠʛʜʝ ʥʝ ʧʨʝʚʳʰʘʝʪ 10 ʤʤ, ʪʦ 

ʥʘʧʨʘʰʠʚʘʝʪʩʷ ʤʳʩʣʴ, ʯʪʦ 10ï11 ʤʤ ï ʵʪʦ ʧʨʝʜʝʣ, ʧʦʩʣʝ ʢʦʪʦʨʦʛʦ ʫʚʝʣʠʯʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ 

ʫʞʝ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. ʇʨʠʯʠʥʘ ʧʦʢʘ ʥʝ ʷʩʥʘ. 

ʀ ʝʱʝ ʦʜʥʦ ʩʧʝʮʠʬʠʯʝʩʢʦʝ ʥʘʙʣʶʜʝʥʠʝ. ɺ ʢʦʣʣʝʢʮʠʠ ʜʦʥʝʮʢʠʭ ʥʘʭʦʜʦʢ ʝʩʪʴ ʬʨʘʛʤʝʥʪ 

ʪʦʥʢʦʛʦ ʩʪʚʦʣʘ (ʠʣʠ ʚʝʪʚʠ) ʩ ʤʘʣʳʤ ʚʝʪʦʯʥʳʤ ʨʫʙʮʦʤ, ʥʘ ʢʦʪʦʨʦʤ ʜʘʞʝ ʯʘʩʪʠʯʥʦ ʩʦʭʨʘʥʠʣʦʩʴ 

ʦʩʥʦʚʘʥʠʝ ʪʦʥʢʦʡ ʚʝʪʚʠ (ʨʠʩ. 4). ʆʙʨʘʱʘʶʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʩʪʨʘʥʥʳʝ ʨʷʜʳ ʣʠʩʪʦʚʳʭ 

ʨʫʙʮʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʧʦʧʝʨʝʢ ʦʩʠ ʚʝʪʚʠ, ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʚʝʪʦʯʥʦʛʦ ʨʫʙʮʘ 

(ʚʳʜʝʣʝʥʦ ʮʚʝʪʥʳʤʠ ʣʠʥʠʷʤʠ), ʢʦʪʦʨʳʝ ʚʦʦʙʱʝ-ʪʦ ʜʦʣʞʥʳ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʧʦ ʩʧʠʨʘʣʠ 

(ʬʠʣʣʦʪʘʢʩʠʩ). ʇʦʭʦʞʝ, ʯʪʦ ʧʦʚʝʨʭʥʦʩʪʴ ʩʪʚʦʣʦʚ ʫ ʚʝʪʦʯʥʳʭ ʨʫʙʮʦʚ ʤʝʥʷʣʘ ʦʨʥʘʤʝʥʪʘʮʠʶ, ʠ 

ʩʦʢʨʘʱʘʣʠʩʴ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʣʠʩʪʦʚʳʤʠ ʨʫʙʮʘʤʠ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʜʠʘʤʝʪʨʘ. ɺ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʨʘʩʩʪʦʷʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 3 ʤʤ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʣʠʩʪʦʚʳʭ ʨʫʙʮʦʚ ʥʘ ʵʪʦʤ ʦʙʨʘʟʮʝ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʩʧʠʨʘʣʴʥʦʛʦ. ʈʫʙʮʳ ʷʚʥʦ ʩʛʫʱʘʶʪʩʷ ʢ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ, ʥʘ 

ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚʝʪʦʯʥʳʡ ʨʫʙʝʮ. ʋʤʝʥʴʰʘʝʪʩʷ ʪʘʢʞʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʨʷʜʘʤʠ 

ʣʠʩʪʦʚʳʭ ʨʫʙʮʦʚ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʚʝʪʦʯʥʦʛʦ ʨʫʙʮʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʣʠʯʠʝ ʚʝʪʦʯʥʦʛʦ ʨʫʙʮʘ ʥʘ 

ʩʪʚʦʣʝ ʧʦʣʥʦʩʪʴʶ ʣʦʤʘʝʪ ʤʦʜʝʣʴ ʟʘʚʠʩʠʤʦʩʪʠ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʣʠʩʪʦʚʳʤʠ ʨʫʙʮʘʤʠ ʠ 

ʜʠʘʤʝʪʨʦʤ ʚʝʪʚʠ ʂ. ɺʥʘʢʘ [32]. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʥʘʧʨʘʰʠʚʘʝʪʩʷ ʚʳʚʦʜ, ʯʪʦ ʣʘʪʝʨʘʣʴʥʘʷ 

ʚʝʪʚʴ ʧʨʦʨʘʩʪʘʣʘ ʩʢʚʦʟʴ ʫʞʝ ʩʬʦʨʤʠʨʦʚʘʚʰʫʶʩʷ ʬʠʣʦʪʘʢʩʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʢʦʨʳ ʩʪʚʦʣʘ ʠʣʠ 

ʚʝʪʚʠ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ, ʜʝʬʦʨʤʠʨʫʷ ʦʨʥʘʤʝʥʪ ʥʘ ʫʯʘʩʪʢʘʭ, ʧʨʠʣʝʛʘʶʱʠʭ ʢ 

ʧʦʷʚʠʚʰʝʡʩʷ ʚʝʪʚʠ, ʪ. ʝ. ʠʤʝʝʤ ʤʦʥʦʧʦʜʠʘʣʴʥʳʡ ʪʠʧ ʚʝʪʚʣʝʥʠʷ.  
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ʈʠʩ. 4. ʄʘʣʳʡ ʚʝʪʦʯʥʳʡ ʨʫʙʝʮ: 

ʘ ï ʫʚʝʣʠʯʝʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʚʝʪʦʯʥʦʛʦ ʨʫʙʮʘ; ʙ ï ʬʨʘʛʤʝʥʪ ʪʦʥʢʦʡ ʚʝʪʚʠ ʩ ʤʘʣʳʤ ʚʝʪʦʯʥʳʤ ʨʫʙʮʦʤ, ʥʘ 

ʢʦʪʦʨʦʤ ʯʘʩʪʠʯʥʦ ʩʦʭʨʘʥʠʣʦʩʴ ʦʩʥʦʚʘʥʠʝ ʙʦʣʝʝ ʪʦʥʢʦʛʦ ʦʪʚʝʪʚʣʝʥʠʷ; ʚ ï ʩʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʣʠʩʪʦʚʳʭ ʨʫʙʮʦʚ 

ʥʘ ʵʪʦʡ ʚʝʪʚʠ. ʄʘʩʰʪʘʙʥʘʷ ʣʠʥʝʡʢʘ 10 ʤʤ 

 

ʆ ʬʦʨʤʝ ʨʦʩʪʘ ʙʦʪʨʦʜʝʥʜʨʦʥʘ 

ʅʘ ʩʝʛʦʜʥʷ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʢʨʘʡʥʝ ʤʘʣʦ ʧʫʙʣʠʢʘʮʠʡ ʩ ʦʧʠʩʘʥʠʝʤ ʥʘʯʘʣʴʥʦʡ 

ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʢʘʢʦʛʦ ʙʳ ʪʦ ʥʠ ʙʳʣʦ ʜʨʝʚʦʚʠʜʥʦʛʦ ʧʣʘʫʥʦʚʠʜʥʦʛʦ. 

ʊʦʤ ʌʠʣʣʠʧʩ ʠ ʋʠʣʴʷʤ ɼʠʄʘʡʢʣ [21] ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʨʠʟʦʤʦʨʬʥʘʷ ʩʠʩʪʝʤʘ ʠ ʩʪʚʦʣ 

ʨʘʩʪʝʥʠʷ ʥʘ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʬʦʨʤʠʨʫʶʪʩʷ ʤʝʜʣʝʥʥʦ, ʜʦʩʪʠʛʘʷ ʧʦʯʪʠ ʧʦʣʥʦʛʦ 

ʦʙʲʝʤʘ ʧʝʨʝʜ ʥʘʩʪʫʧʣʝʥʠʝʤ ʧʝʨʠʦʜʘ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʙʳʩʪʨʦʛʦ ʨʦʩʪʘ ʠ ʜʦʩʪʠʞʝʥʠʷ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʟʨʝʣʦʩʪʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʵʪʘ ʤʦʜʝʣʴ ʯʘʱʝ ʙʦʣʝʝ ʧʨʠʤʝʥʠʤʘ ʢ ʩʝʤʝʡʩʪʚʫ 

Lepidodendraceae, ʥʝʞʝʣʠ Diaphorodendraceae, ʢʦʪʦʨʦʝ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʥʝʢʦʪʦʨʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʝ ʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʨʘʩʪʝʥʠʷ, ʚ 

ʯʘʩʪʥʦʩʪʠ: ʥʘʣʠʯʠʝ ʤʥʦʞʝʩʪʚʘ ʦʙʣʠʩʪʚʝʥʥʳʭ ʣʘʪʝʨʘʣʴʥʳʭ ʚʝʪʚʝʡ; ʷʩʥʦʝ ʩʚʠʜʝʪʝʣʴʩʪʚʦ 

ʦʪʰʝʣʫʰʠʚʘʥʠʷ ʠʣʠ ʩʙʨʘʩʳʚʘʥʠʷ ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʢʦʨʳ ʠ ʪʢʘʥʝʡ, ʥʝʩʫʱʠʭ ʣʠʩʪʦʚʳʝ ʧʦʜʫʰʢʠ 

ʚ ʙʘʟʘʣʴʥʦʡ ʯʘʩʪʠ ʩʪʚʦʣʘ; ʙʦʣʴʰʦʡ ʨʘʟʤʝʨ ʨʘʩʪʝʥʠʡ, ʚʝʨʦʷʪʥʦ, ʧʨʝʚʳʰʘʶʱʠʭ 30 ʤ ʚ ʚʳʩʦʪʫ; 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʥʦʞʝʩʪʚʘ ʣʘʪʝʨʘʣʴʥʳʭ ʚʝʪʚʝʡ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʘ ʢʘʢʦʝ-ʪʦ ʚʨʝʤʷ 

ʠʥʪʝʥʩʠʚʥʦʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ; ʘ ʪʘʢʞʝ ʧʨʦʜʦʣʞʝʥʠʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʣʘʪʝʨʘʣʴʥʳʭ ʚʝʪʚʝʡ ʚ 

ʜʠʭʦʪʦʤʠʨʦʚʘʥʥʦʡ ʢʨʦʥʝ, ʯʪʦ ʧʦʢʘʟʳʚʘʝʪ ʬʠʥʘʣʴʥʫʶ ʩʪʘʜʠʶ ʦʥʪʦʛʝʥʝʟʘ ʨʘʩʪʝʥʠʷ [21]. 

ʅʝʩʢʦʣʴʢʦ ʨʘʙʦʪ ʘʥʛʣʦ-ʘʤʝʨʠʢʘʥʩʢʠʭ ʧʘʣʝʦʙʦʪʘʥʠʢʦʚ, ʧʦʩʚʷʱʝʥʥʳʭ ʦʥʪʦʛʝʥʝʟʫ 

ʧʣʘʫʥʦʚʠʜʥʳʭ, ʧʦʜʪʦʣʢʥʫʣʠ ʘʚʪʦʨʘ ʢ ʩʣʝʜʫʶʱʝʤʫ ʧʦʥʠʤʘʥʠʶ ʛʘʙʠʪʫʩʘ ʚʩʝʛʦ ʨʘʩʪʝʥʠʷ ʠ ʨʦʣʠ 

ʣʘʪʝʨʘʣʴʥʳʭ ʚʝʪʚʝʡ. ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, ʜʣʷ ʜʨʝʚʦʚʠʜʥʳʭ ʧʣʘʫʥʦʦʙʨʘʟʥʳʭ ʭʘʨʘʢʪʝʨʥʳ ʜʚʘ 

ʤʝʭʘʥʠʟʤʘ ʚʝʪʚʣʝʥʠʷ: ʤʦʥʦʧʦʜʠʘʣʴʥʳʡ ʧʨʠ ʢʦʪʦʨʦʤ ʬʦʨʤʠʨʫʝʪʩʷ ʚʝʨʪʠʢʘʣʴʥʘʷ ʦʩʴ ʩʪʚʦʣʘ, ʘ ʧʦ 

ʦʙʝ ʩʪʦʨʦʥʳ ʦʩʠ ʠʟ ʙʦʢʦʚʳʭ ʧʦʯʝʢ ʚʦʟʥʠʢʘʶʪ ʣʘʪʝʨʘʣʴʥʳʝ ʚʝʪʚʠ ʠ ʜʠʭʦʪʦʤʠʯʝʩʢʠʡ (ʚʦʟʤʦʞʥʦ, 

ʧʩʝʚʜʦʤʦʥʦʧʦʜʠʘʣʴʥʳʡ ʠʣʠ ʜʠʭʦʧʦʜʠʘʣʴʥʳʡ), ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʣʘʪʝʨʘʣʴʥʳʭ ʚʝʪʚʝʡ, 

ʧʨʠʯʝʤ ʣʘʪʝʨʘʣʴʥʳʝ ʚʝʪʚʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʦʝ ʘʥʠʟʦʪʦʤʠʯʝʩʢʦʝ 

(ʧʩʝʚʜʦʤʦʥʦʧʦʜʠʘʣʴʥʦʝ) ʚʝʪʚʣʝʥʠʝ.  

ʇʨʦʚʦʜʷ ʘʥʘʣʦʛʠʠ ʩ ʜʨʫʛʠʤʠ ʜʨʝʚʦʚʠʜʥʳʤʠ ʧʣʘʫʥʦʦʙʨʘʟʥʳʤʠ, ʦʪʤʝʪʠʤ, ʯʪʦ, ʥʘʯʠʥʘʷ ʩ 

ʘʥʘʙʘʪʨʳ (Anabathra) ʠ ʟʘʢʘʥʯʠʚʘʷ ʜʠʘʬʦʨʦʜʝʥʜʨʦʥʦʤ (Diaphorodendron), ʥʘ ʩʪʚʦʣʝ ʠʤʝʶʪʩʷ 

ʙʦʢʦʚʳʝ ʚʝʪʚʠ, ʥʝʩʫʱʠʝ ʩʪʨʦʙʠʣʳ, ʘ ʚ ʢʦʥʮʝ ʨʘʟʚʠʪʠʷ ʧʨʦʠʩʭʦʜʠʪ ʜʠʭʦʪʦʤʠʯʝʩʢʦʝ 

ʨʘʟʚʝʪʚʝʣʝʥʠʝ ʩʪʚʦʣʘ (ʛʣʘʚʥʘʷ ʚʠʣʢʘ) ʠ ʬʦʨʤʠʨʫʝʪʩʷ ʢʨʦʥʘ. ɹʦʢʦʚʳʭ ʦʪʚʝʪʚʣʝʥʠʡ ʥʘ ʩʪʚʦʣʝ 

ʥʝʪ ʪʦʣʴʢʦ ʫ ʩʠʛʠʣʣʷʨʠʠ (Sigillaria), ʣʝʧʠʜʦʬʣʦʡʦʩʘ (Lepidophloios) ʠ ʠʩʪʠʥʥʳʭ 

ʣʝʧʠʜʦʜʝʥʜʨʦʥʦʚ (True Lepidodendron). ʆʩʦʙʝʥʥʦ ʢʨʘʩʥʦʨʝʯʠʚʦ ʵʪʦ ʧʦʢʘʟʘʥʦ ʚ ʩʪʘʪʴʝ 

ʋ. ɼʠʄʘʡʢʣʘ ʜʣʷ ʨʦʜʩʪʚʝʥʥʦʛʦ ʜʠʘʬʦʨʦʜʝʥʜʨʦʥʫ ʩʠʥʭʠʩʠʜʝʥʜʨʦʥʘ (Synchysidendron 
W. A. DiMichele & R. M. Bateman, 1992) [2]. ʇʦ ʝʛʦ ʤʥʝʥʠʶ, ʙʦʢʦʚʳʝ ʧʦʙʝʛʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ 
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ʢʦʪʦʨʳʭ ï ʬʦʪʦʩʠʥʪʝʟ ʠ ʧʣʦʜʦʥʦʰʝʥʠʝ, ʢʘʢ ʥʘ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ, ʪʘʢ ʠ ʚʥʫʪʨʠ ʢʨʦʥʳ 

ʦʙʨʘʟʫʶʪʩʷ ʧʫʪʝʤ ʧʩʝʚʜʦʤʦʥʦʧʦʜʠʘʣʴʥʦʛʦ ʚʝʪʚʣʝʥʠʷ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʧʦʣʥʦʩʪʴʶ ʩʦʚʧʘʜʘʝʪ ʩ 

ʦʧʠʩʘʥʠʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʘʙʠʪʫʩʘ ʫ Lepidodendron mannebachense Presl, 1838, ʧʨʠʚʝʜʝʥʥʳʤ 

ʉ. ʆʧʣʫʰʪʠʣʦʤ [19], ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʛʦ, ʯʪʦ ʫ ʠʩʪʠʥʥʦʛʦ ʣʝʧʠʜʦʜʝʥʜʨʦʥʘ ʥʝʪ ʙʦʢʦʚʳʭ 

ʚʝʪʚʝʡ ʥʘ ʩʪʚʦʣʝ. ʊ. ʝ. ʆʧʣʫʰʪʠʣ [19] ʩʯʠʪʘʝʪ, ʯʪʦ ʧʩʝʚʜʦʤʦʥʦʧʦʜʠʘʣʴʥʦʝ ʚʝʪʚʣʝʥʠʝ 

ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʙʝʛʦʚ, ʥʝʩʫʱʠʭ ʩʪʨʦʙʠʣʳ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʥʘ ʚʪʦʨʦʤ ʠʟ 

ʦʙʨʘʟʮʦʚ ʙʦʪʨʦʜʝʥʜʨʦʥʘ, ʦʧʠʩʘʥʥʳʭ ʄ. ʃʠʥʜʩʠ [18], ʙʳʣʦ 5 ʯʝʨʝʜʫʶʱʠʭʩʷ ʘʥʠʟʦʪʦʤʥʳʭ 

ʦʪʚʝʪʚʣʝʥʠʡ, ʢʦʪʦʨʳʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʚʝʪʚʠʣʠʩʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʠʟʦʪʦʤʥʦ. ɼʚʘ ʪʘʢʠʭ ʧʦʙʝʛʘ 

ʝʩʪʴ ʠ ʥʘ ʦʜʥʦʤ ʠʟ ʦʙʨʘʟʮʦʚ ʚ ʢʦʣʣʝʢʮʠʠ ʘʚʪʦʨʘ. ʂʩʪʘʪʠ, ʂ. ɺʥʘʢ [32] ʧʨʝʜʣʦʞʠʣ ʩʚʦʡ 

ʚʘʨʠʘʥʪ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʬʦʨʤʳ ʛʘʙʠʪʫʩʘ ʙʦʪʨʦʜʝʥʜʨʦʥʘ, ʧʦʣʘʛʘʷʩʴ ʥʘ ʦʙʨʘʟʝʮ ʃʠʥʜʩʠ, 

ʢʦʪʦʨʳʡ ʦʥ ʧʦʜʨʦʙʥʦ ʦʧʠʩʳʚʘʝʪ ʚ ʩʚʦʝʡ ʧʫʙʣʠʢʘʮʠʠ. ʆʜʥʘʢʦ, ʃʠʥʜʩʠ ʩʯʠʪʘʣʘ, ʯʪʦ ʵʪʦ 

ʚʝʨʭʫʰʢʘ ʜʝʨʝʚʘ, ʘ ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ ï ʵʪʦ ʧʩʝʚʜʦʤʦʥʦʧʦʜʠʘʣʴʥʦ ʚʝʪʚʷʱʘʷʩʷ ʣʘʪʝʨʘʣʴʥʘʷ 

ʚʝʪʚʴ, ʥʝʩʫʱʘʷ ʩʪʨʦʙʠʣʳ, ʪ. ʝ. ʦʜʥʘ ʠʟ ʤʥʦʛʠʭ. ɺ ʦʜʥʦʡ ʠʟ ʩʚʦʠʭ ʥʝʜʘʚʥʠʭ ʨʘʙʦʪ 

ʋ. ɼʠʄʘʡʢʣ [13] ʥʝ ʜʘʝʪ ʯʝʪʢʦʛʦ ʧʦʷʩʥʝʥʠʷ ʬʝʥʦʤʝʥʘ ʙʦʢʦʚʳʭ ʚʝʪʚʝʡ ʥʘ ʩʪʚʦʣʝ 

ʧʣʘʫʥʦʚʠʜʥʳʭ, ʥʘʟʳʚʘʷ ʝʛʦ ʛʣʘʚʥʦʡ ʟʘʛʘʜʢʦʡ ʧʫʙʣʠʢʘʮʠʠ. ʆʥ ʩʯʠʪʘʝʪ, ʯʪʦ ʠʭ ʧʨʠʩʫʪʩʪʚʠʝ ʫ 

ʩʠʥʢʠʩʠʜʝʥʜʨʦʥʘ (Synchysidendron) ʦʪʨʘʞʘʝʪ ʥʝʢʫʶ ʧʝʨʝʭʦʜʥʫʶ ʩʪʘʜʠʶ ʨʘʟʚʠʪʠʷ ʦʪ 

ʤʦʥʦʧʦʜʠʘʣʴʥʦʛʦ, ʢʘʢ ʫ ʘʩʪʝʨʦʢʩʠʣʦʥʘ (Asteroxylon), ʢ ʜʠʭʦʪʦʤʠʯʝʩʢʦʤʫ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʢʨʦʥʳ, ʢʘʢ ʫ ʠʩʪʠʥʥʦʛʦ ʣʝʧʠʜʦʜʝʥʜʨʦʥʘ (True Lepidodendron ï ʪʝʨʤʠʥ ʧʦ ʋ. ɼʠʄʘʡʢʣʫ).  

ʇʦʜʳʪʦʞʠʚʘʷ ʪʝʤʫ ʬʦʨʤʳ ʨʦʩʪʘ ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʪʳʭ ʜʨʝʚʦʚʠʜʥʳʭ ʧʣʘʫʥʦʦʙʨʘʟʥʳʭ ï 

ʩʥʘʯʘʣʘ ʬʦʨʤʠʨʫʝʪʩʷ ʩʪʦʣʙʠʢ ʙʝʟ ʚʝʪʚʝʡ, ʢʦʪʦʨʳʡ ʦʧʠʨʘʝʪʩʷ ʥʘ ʫʞʝ ʭʦʨʦʰʦ ʨʘʟʚʠʪʫʶ ʩʠʩʪʝʤʫ 

ʩʪʠʛʤʘʨʠʡ. ɼʘʣʝʝ ʩʮʝʥʘʨʠʠ ʤʦʛʫʪ ʨʘʟʥʠʪʴʩʷ. ʅʘʩ ʠʥʪʝʨʝʩʫʝʪ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʧʦ ʜʦʩʪʠʞʝʥʠʠ 

ʬʝʨʪʠʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʥʘʯʠʥʘʶʪ ʧʦʷʚʣʷʪʴʩʷ ʣʘʪʝʨʘʣʴʥʳʝ ʚʝʪʚʠ, ʥʝʩʫʱʠʝ ʦʙʣʠʩʪʚʝʥʥʳʝ ʧʦʙʝʛʠ ʠ 

ʧʦʙʝʛʠ ʩʦ ʩʪʨʦʙʠʣʘʤʠ, ʩʫʜʷ ʧʦ ʚʩʝʤʫ, ʧʦʧʘʨʥʦ (ʩʣʝʚʘïʩʧʨʘʚʘ). ɺ ʦʧʨʝʜʝʣʝʥʥʳʡ ʤʦʤʝʥʪ 

ʟʘʧʫʩʢʘʝʪʩʷ ʤʝʭʘʥʠʟʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʨʦʥʳ, ʪ. ʝ. ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʩʪʚʦʣʝ ʛʣʘʚʥʘʷ ʚʠʣʢʘ 

(ʜʠʭʦʪʦʤʠʷ) ʠ ʟʘʪʝʤ ʜʠʭʦʪʦʤʠʯʝʩʢʠ ʦʙʨʘʟʫʝʪʩʷ ʢʨʦʥʘ ʪʠʧʘ ʟʦʥʪ. ɺ ʩʘʤʦʡ ʢʨʦʥʝ ʨʘʙʦʪʘʝʪ 

ʧʩʝʚʜʦʤʦʥʦʧʦʠʜʘʣʴʥʳʡ ʤʝʭʘʥʠʟʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʙʝʛʦʚ, ʥʝʩʫʱʠʭ ʩʪʨʦʙʠʣʳ. ɺʧʦʣʥʝ 

ʚʦʟʤʦʞʥʦ, ʯʪʦ ʫ ʙʦʪʨʦʜʝʥʜʨʦʥʘ ʢʨʦʥʘ ʠ ʥʝ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʧʦʣʥʦʩʪʴʶ ʚ ʬʦʨʤʝ ʟʦʥʪʘ, ʘ ʧʨʦʩʪʦ 

ʧʦʷʚʣʷʣʘʩʴ ʩʣʘʙʦ ʨʘʟʚʠʪʘʷ ʛʣʘʚʥʘʷ ʚʠʣʢʘ ʥʘ ʚʝʨʰʠʥʝ ʩʪʚʦʣʘ, ʧʦʜʦʙʥʦ ʪʦʤʫ, ʢʘʢ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʫ 

ʘʥʘʙʘʪʨʳ (Anabathra).  

ʊʨʫʜʥʦ ʩʢʘʟʘʪʴ, ʨʘʟʚʝʪʚʣʷʣʘʩʴ ʣʠ ʚʝʨʭʫʰʢʘ ʩʪʚʦʣʘ ʙʦʪʨʦʜʝʥʜʨʦʥʘ ʚʦʦʙʱʝ, ʧʦʩʢʦʣʴʢʫ 

ʥʘʤ ʥʝ ʠʟʚʝʩʪʥʳ ʢʘʢʠʝ ʙʳ ʪʦ ʥʠ ʙʳʣʦ ʩʦʦʙʱʝʥʠʷ ʦ ʥʘʭʦʜʢʝ çʛʣʘʚʥʦʡ ʜʠʭʦʪʦʤʠʯʝʩʢʦʡ ʚʠʣʢʠè 

ʙʦʪʨʦʜʝʥʜʨʦʥʘ (ʪ. ʝ. ʧʝʨʚʦʡ ʜʠʭʦʪʦʤʠʠ ʩʪʚʦʣʘ) ʢʦʪʦʨʘʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʬʦʨʤʠʨʫʝʪ 

ʨʘʟʚʠʪʫʶ ʢʨʦʥʫ, ʢʘʢ ʫ ʍʠʨʤʝʨʘ [14]. ʅʝ ʷʩʥʦ ʪʘʢʞʝ, ʧʦʷʚʣʷʣʠʩʴ ʣʠ ʚ ʢʨʦʥʝ ʙʦʪʨʦʜʝʥʜʨʦʥʘ 

ʣʘʪʝʨʘʣʴʥʳʝ ʚʝʪʚʠ, ʢʘʢ ʫ ʩʠʥʢʠʩʠʜʝʥʜʨʦʥʘ [2], ʝʩʣʠ ʢʨʦʥʘ ʚʩʝ ʞʝ ʬʦʨʤʠʨʦʚʘʣʘʩʴ. ʂʘʢ ʨʘʥʝʝ 

ʫʧʦʤʠʥʘʣ ʘʚʪʦʨ ʜʘʥʥʦʡ ʧʫʙʣʠʢʘʮʠʠ, ʚʦʟʤʦʞʥʦ, ʦʥ ʚʦʦʙʱʝ ʦʙʣʘʜʘʣ ʩʤʝʰʘʥʥʦʡ ʩʠʩʪʝʤʦʡ 

ʚʝʪʚʣʝʥʠʷ. ʈʘʟʚʠʚʘʷ ʪʝʤʫ ʛʘʙʠʪʫʩʘ ʙʦʪʨʦʜʝʥʜʨʦʥʘ, ʠʟʣʦʞʝʥʥʫʶ ʚ ʥʘʰʝʡ ʧʨʝʜʳʜʫʱʝʡ 

ʧʫʙʣʠʢʘʮʠʠ [4], ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʬʦʨʤʘ ʨʦʩʪʘ ʙʳʣʘ ʚ ʯʝʤ-ʪʦ ʩʭʦʜʥʦʡ ʩ 

Sublepidodendron songziense, ʧʦʢʘʟʘʥʥʦʡ ʢʠʪʘʡʩʢʠʤʠ ʧʘʣʝʦʥʪʦʣʦʛʘʤʠ [24], ʩ ʪʝʤ ʪʦʣʴʢʦ 

ʜʦʧʦʣʥʝʥʠʝʤ, ʯʪʦ ʣʘʪʝʨʘʣʴʥʳʝ ʧʦʙʝʛʠ ʤʦʛʣʠ ʚʝʪʚʠʪʴʩʷ ʢʘʢ ʠʟʦʪʦʤʠʯʝʩʢʠ, ʪʘʢ ʠ 

ʘʥʠʟʦʪʦʤʠʯʝʩʢʠ. ɽʱʝ ʦʜʠʥ ʧʨʠʤʝʨ ʚʦʟʤʦʞʥʦʛʦ ʧʦʜʦʙʠʷ ʬʦʨʤʳ ʨʦʩʪʘ ʙʦʪʨʦʜʝʥʜʨʦʥʘ ʤʦʞʥʦ 

ʫʚʠʜʝʪʴ ʚ ʧʫʙʣʠʢʘʮʠʠ ʵʪʠʭ ʞʝ ʘʚʪʦʨʦʚ [23], ʦʧʠʩʳʚʘʶʱʝʡ ʧʦʟʜʥʝʜʝʚʦʥʩʢʦʝ ʨʘʩʪʝʥʠʝ 

ʣʝʧʪʦʬʣʦʝʫʤ ʨʦʤʙʠʢʫʤ (Leptophloeum rhombicum Dawson, 1862). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, çʤʦʭʥʘʪʳʡ 
ʩʪʦʣʙʠʢè ʶʚʝʥʠʣʴʥʦʡ ʬʘʟʳ ʨʘʟʚʠʪʠʷ ʚ ʢʘʢʦʡ-ʪʦ ʤʦʤʝʥʪ ʧʦʩʣʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʠʛʤʘʨʠʡʥʦʡ 

ʩʠʩʪʝʤʳ ʥʘʯʠʥʘʶʪ ʜʦʧʦʣʥʷʪʴ ʣʘʪʝʨʘʣʴʥʳʝ ʚʝʪʚʠ, ʥʝʩʫʱʠʝ ʩʧʦʨʦʥʦʩʥʳʝ ʰʠʰʢʠ, ʥʘ ʢʦʥʝʯʥʦʡ 

ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʚʝʨʭʫʰʢʘ ʜʝʨʝʚʘ ʦʙʨʘʟʫʝʪ ʩʣʘʙʦ ʨʘʟʚʠʪʫʶ ʜʠʭʦʪʦʤʠʯʝʩʢʫʶ ʚʠʣʢʫ.  

ʕʪʠ ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʩʪʨʦʛʦ ʛʦʚʦʨʷ, ʥʝ ʦʩʥʦʚʘʥʳ ʥʘ ʩʪʨʦʛʠʭ ʬʘʢʪʘʭ ʠ, ʩʢʦʨʝʝ, ʠʤʝʶʪ 

ʠʥʪʫʠʪʠʚʥʫʶ ʦʩʥʦʚʫ.  

ʆ ʣʘʪʝʨʘʣʴʥʳʭ ʚʝʪʚʷʭ ʙʦʪʨʦʜʝʥʜʨʦʥʘ 

ʂʘʢ ʤʳ ʦʪʤʝʯʘʣʠ ʨʘʥʝʝ [4] ʧʘʣʝʦʙʦʪʘʥʠʢʠ ʧʦʪʨʘʪʠʣʠ ʥʝʤʘʣʦ ʚʨʝʤʝʥʠ ʥʘ ʜʠʩʢʫʩʩʠʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʦʣʠ ʦʚʘʣʴʥʳʭ ʫʣʦʜʝʥʜʨʦʠʜʥʳʭ ʚʝʪʦʯʥʳʭ ʨʫʙʮʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʚʦʣʦʚ 

ʙʦʪʨʦʜʝʥʜʨʦʥʘ ʠ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʜʨʝʚʦʚʠʜʥʳʭ ʧʣʘʫʥʦʦʙʨʘʟʥʳʭ [31]. ɺʳʜʚʠʛʘʚʰʠʝʩʷ 

ʚʝʨʩʠʠ ʙʳʣʠ ʩʣʝʜʫʶʱʠʤʠ: ʩʣʝʜʳ ʦʧʘʜʘʶʱʠʭ ʚʝʪʚʝʡ [16, 18, 25, 31] ʠʣʠ ʩʪʨʦʙʠʣʦʚ ʠ ʠʭ 
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ʘʛʨʝʛʠʨʦʚʘʥʥʳʭ ʩʦʙʨʘʥʠʡ [17]. ʉʝʛʦʜʥʷ ʧʨʝʦʙʣʘʜʘʝʪ ʤʥʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʵʪʠ ʨʫʙʮʳ ï ʩʣʝʜʳ 

ʦʧʘʚʰʠʭ ʚʝʪʦʢ, ʢʦʪʦʨʦʝ ʦʩʦʙʦ ʫʢʨʝʧʠʣʦʩʴ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʄ. ʃʠʥʜʩʠ [18] ʦʧʠʩʘʣʘ ʜʚʘ ʥʦʚʳʭ 

ʦʙʨʘʟʮʘ Bothrodendron minutifolium. ʆʜʠʥ ʠʟ ʥʠʭ ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ ʢʦʨʦʪʢʠʡ ʩʪʚʦʣ, ʥʘ 

ʢʦʪʦʨʦʤ ʙʳʣʠ ʨʘʟʤʝʱʝʥʳ ʤʥʦʞʝʩʪʚʦ ʜʠʭʦʪʦʤʠʨʫʶʱʠʭ ʦʙʣʠʩʪʚʝʥʥʳʭ ʧʦʙʝʛʦʚ, ʠʤʝʚʰʠʭ 

ʯʝʪʢʦ ʦʯʝʨʯʝʥʥʳʝ ʦʩʥʦʚʘʥʠʷ ʚ ʬʦʨʤʝ ʨʘʩʪʨʫʙʦʚ, ʚʪʦʨʦʡ ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ ʦʩʥʦʚʥʦʡ ʩʪʚʦʣ ʩ 

ʧʨʠʩʦʝʜʠʥʝʥʥʦʡ ʦʙʣʠʩʪʚʝʥʥʦʡ ʚʝʪʢʦʡ, ʠʤʝʚʰʝʡ ʧʦʜʦʙʥʦ ʧʝʨʚʦʤʫ ʦʩʥʦʚʘʥʠʝ ʚ ʬʦʨʤʝ 

ʨʘʩʪʨʫʙʘ. ɹ. ʊʦʤʘʩ ʩ ʩʦʘʚʪʦʨʘʤʠ [29] ʧʦʣʘʛʘʝʪ, ʵʪʠ ʦʙʨʘʟʮʳ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ, ʯʪʦ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʦʪʢʠʝ ʚʝʪʚʠ ʙʦʪʨʦʜʝʥʜʨʦʥʘ ʩʙʨʘʩʳʚʘʣʠʩʴ ʚ ʦʧʨʝʜʝʣʝʥʥʳʡ ʤʦʤʝʥʪ ʨʘʟʚʠʪʠʷ 

ʨʘʩʪʝʥʠʷ. ʆʙʨʘʟʝʮ Bothrodendron punctatum, ʦʧʠʩʘʥʥʳʡ ʚ ʥʘʩʪʦʷʱʝʡ ʧʫʙʣʠʢʘʮʠʠ, ʧʦ ʥʘʰʝʤʫ 

ʤʥʝʥʠʶ, ʧʦʜʦʙʝʥ ʚʪʦʨʦʤʫ ʠʟ ʥʘʡʜʝʥʥʳʭ ʄ. ʃʠʥʜʩʠ ʦʙʨʘʟʮʦʚ Bothrodendron minutifolium 

(ʨʠʩ. 5, ʙ). ʇʦ ʩʫʪʠ, ʥʘʣʠʯʠʝ ʦʙʣʠʩʪʚʝʥʥʳʭ ʚʝʪʚʝʡ ʩ ʪʘʢʠʤ ʦʩʥʦʚʘʥʠʝʤ ʜʦʣʞʥʦ, ʚ ʢʦʥʝʯʥʦʤ 

ʩʯʝʪʝ, ʧʨʠʚʝʩʪʠ ʢ ʠʭ ʩʙʨʘʩʳʚʘʥʠʶ ʠ ʦʙʨʘʟʦʚʘʥʠʶ ʫʣʦʜʝʥʜʨʦʠʜʥʳʭ ʚʝʪʦʯʥʳʭ ʨʫʙʮʦʚ. 

 

 

 

ʈʠʩ. 5. ʆʙʨʘʟʮʳ ʥʘʭʦʜʦʢ ʃʠʥʜʩʠ (Lindsey M., 1915) ʠʟ ʄʘʥʯʝʩʪʝʨʩʢʦʛʦ ʤʫʟʝʷ: 

ʘ ï ʦʪʧʝʯʘʪʦʢ ʜʠʭʦʪʦʤʠʨʫʶʱʝʡ ʚʝʪʚʠ, ʙ ï ʦʪʧʝʯʘʪʦʢ ʚʝʪʚʠ ʩ ʦʪʚʝʪʚʣʝʥʠʷʤʠ 

 

ʇʫʙʣʠʢʘʮʠʷ ʄ. ʃʠʥʜʩʠ [18] ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʣʠʷʣʘ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʘʚʪʦʨʘ 

ʥʘʩʪʦʷʱʝʡ ʧʫʙʣʠʢʘʮʠʠ ʦ ʬʦʨʤʝ ʨʦʩʪʘ ʙʦʪʨʦʜʝʥʜʨʦʥʘ, ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʚʠʜ ʢʦʪʦʨʦʡ ʥʝ 

ʫʩʪʘʥʦʚʣʝʥ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ. ɸʚʪʦʨ, ʩʪʨʝʤʷʩʴ ʧʦʣʫʯʰʝ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʦʙʨʘʟʮʘʭ, 

ʦʧʠʩʘʥʥʳʭ ʄ. ʃʠʥʜʩʠ ʚ ʜʘʣʝʢʦʤ 1915 ʛʦʜʫ, ʩʫʤʝʣ ʧʦʣʫʯʠʪʴ ʯʝʪʢʠʝ ʬʦʪʦ ʵʪʠʭ ʜʚʫʭ ʦʙʨʘʟʮʦʚ 

(ʨʠʩ. 5), ʢʦʪʦʨʳʝ ʭʨʘʥʷʪʩʷ ʚ ʟʘʧʘʩʥʠʢʘʭ ʄʫʟʝʷ ʚ ʄʘʥʯʝʩʪʝʨʝ ʠ ʚʳʨʘʞʘʝʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ 

ɼʵʚʠʜʫ ɻʝʣʩʪʦʨʧʫ (David Gelsthorpe), ʢʫʨʘʪʦʨʫ ʦʪʜʝʣʘ ʥʘʫʢ ʦ ɿʝʤʣʝ ʄʘʥʯʝʩʪʝʨʩʢʦʛʦ ʤʫʟʝʷ, 

ʢʦʪʦʨʳʡ ʣʶʙʝʟʥʦ ʩʦʛʣʘʩʠʣʩʷ ʠʭ ʧʨʠʩʣʘʪʴ.  

ʇʦ ʠʟʚʝʩʪʥʳʤ ʦʙʨʘʟʮʘʤ, ʦʧʠʩʳʚʘʝʤʳʤ ʚ ʟʘʨʫʙʝʞʥʦʡ ʣʠʪʝʨʘʪʫʨʝ, ʠ ʘʥʘʣʠʟʫ 

ʠʤʝʶʱʝʛʦʩʷ ʤʘʪʝʨʠʘʣʘ ʧʘʣʝʦʙʦʪʘʥʠʢʠ ʩʤʦʛʣʠ ʫʩʪʘʥʦʚʠʪʴ ʯʝʪʢʦ ʧʨʦʷʚʣʷʶʱʠʝʩʷ 

ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʜʠʘʤʝʪʨʦʤ ʩʪʚʦʣʘ ʠ ʧʣʦʱʘʜʴʶ ʚʝʪʦʯʥʦʛʦ ʨʫʙʮʘ (ʯʝʤ ʚʳʰʝ, ʪʝʤ ʤʝʥʴʰʝ), 

ʜʠʘʤʝʪʨʦʤ ʩʪʚʦʣʘ ʠ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚʝʪʚʷʤʠ, 

ʫʤʝʥʴʰʘʶʱʠʤʩʷ ʩ ʚʳʩʦʪʦʡ [32], ʜʠʘʤʝʪʨʦʤ ʩʪʚʦʣʘ ʠ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʣʠʩʪʦʚʳʤʠ 

ʨʫʙʮʘʤʠ, ʫʚʝʣʠʯʠʚʘʶʱʠʤʩʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʨʦʩʪʫ ʪʦʣʱʠʥʳ ʩʪʝʙʣʷ [30]. 

ʅʘʤ ʧʦʩʯʘʩʪʣʠʚʠʣʦʩʴ ʥʘʡʪʠ ʥʘ ʦʧʠʩʳʚʘʝʤʦʤ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʠ ʚ ɼʦʥʝʮʢʝ ʥʝʩʢʦʣʴʢʦ 

ʜʦʩʪʘʪʦʯʥʦ ʢʨʫʧʥʳʭ ʦʙʨʘʟʮʦʚ ʩ ʦʪʧʝʯʘʪʢʘʤʠ ʢʦʨʳ, ʪʦʥʢʠʭ ʦʙʣʠʩʪʚʝʥʥʳʭ ʧʦʙʝʛʦʚ ʠ ʜʘʞʝ 

ʣʘʪʝʨʘʣʴʥʦʡ ʚʝʪʚʠ ʩ ʬʨʘʛʤʝʥʪʘʤʠ ʜʚʫʭ ʧʨʠʩʦʝʜʠʥʝʥʥʳʭ ʦʙʣʠʩʪʚʝʥʥʳʭ ʚʝʪʚʝʡ ʙʦʣʝʝ 

ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ. ʕʪʘ ʥʘʭʦʜʢʘ ʙʳʣʘ ʚʝʩʴʤʘ ʩʭʦʞʝʡ ʩ ʦʙʨʘʟʮʦʤ, ʦʧʠʩʘʥʥʳʤ ʚ ʧʫʙʣʠʢʘʮʠʠ 

ʄ. ʃʠʥʜʩʠ [18].  

ʆʙʱʘʷ ʜʣʠʥʘ ʬʨʘʛʤʝʥʪʘ ʚʝʪʚʠ ʩʦʩʪʘʚʣʷʣʘ 22 ʩʤ, ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʦʩʷʤʠ 

ʧʨʠʩʦʝʜʠʥʝʥʥʳʭ ʚʝʪʚʝʡ ï 150 ʤʤ. ʆʩʴ ʛʣʘʚʥʦʡ ʚʝʪʚʠ ʠʤʝʝʪ ʜʠʘʤʝʪʨ ʦʢʦʣʦ 40 ʤʤ, ʘ ʜʠʘʤʝʪʨʳ 

ʚʝʪʚʝʡ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ ʩʦʩʪʘʚʣʷʶʪ ʦʪ 8 ʜʦ10 ʤʤ ʚ ʩʞʘʪʦʤ ʚʠʜʝ, ʥʘ ʨʠʩ. 6, ʛ.  
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ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʣʠʩʪʦʚʳʤʠ ʨʫʙʮʘʤʠ ʥʘ ʩʪʚʦʣʝ ʵʪʦʛʦ ʦʙʨʘʟʮʘ ʩʦʩʪʘʚʣʷʣʦ ʚ ʩʨʝʜʥʝʤ 

3,6 ʤʤ. ʀʟʦʙʨʘʞʝʥʠʝ ʵʪʦʛʦ ʦʪʧʝʯʘʪʢʘ ʣʘʪʝʨʘʣʴʥʦʡ ʚʝʪʚʠ, ʘ ʪʘʢʞʝ ʫʢʨʫʧʥʝʥʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ 

ʤʝʩʪ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʚʝʪʚʝʡ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 6, ʘïʚ. ʃʠʩʪʦʚʳʝ ʨʫʙʮʳ ʥʘ 

ʣʠʩʪʦʚʳʭ ʧʦʜʫʰʢʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʨʘʩʪʨʫʙʝ ʧʨʠʢʨʝʧʣʝʥʠʷ ʚʝʪʚʠ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ 

ʧʦʨʷʜʢʘ ʢ ʦʩʥʦʚʥʦʡ ʦʩʠ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 6, ʛ. ʇʨʠʤʝʨʳ ʘʥʠʟʦʪʦʤʥʦʛʦ ʠ ʠʟʦʪʦʤʥʦʛʦ 

ʚʝʪʚʣʝʥʠʷ ʣʘʪʝʨʘʣʴʥʳʭ ʚʝʪʚʝʡ ʠʟ ʢʦʣʣʝʢʮʠʠ ʘʚʪʦʨʘ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 7. 

 

 

 

ʈʠʩ. 6. ʆʙʨʘʟʝʮ ʚʝʪʚʠ ʙʦʪʨʦʜʝʥʜʨʦʥʘ ʩ ʜʚʫʤʷ ʦʪʚʝʪʚʣʝʥʠʷʤʠ: 

a ï ʚʝʪʚʴ Bothrodendron ʩ ʜʚʫʤʷ ʧʨʠʢʨʝʧʣʝʥʥʳʤʠ ʦʪʚʝʪʚʣʝʥʠʷʤʠ (ʤʘʩʰʪʘʙʥʘʷ ʣʠʥʝʡʢʘ ï 10 ʤʤ); ʙ-ʚ ï ʜʝʪʘʣʠ 

ʦʪʚʝʪʚʣʝʥʠʡ ʩ ʣʠʩʪʦʚʳʤʠ ʨʫʙʮʘʤʠ (ʤʘʩʰʪʘʙʥʘʷ ʣʠʥʝʡʢʘ 10 ʤʤ); ʛ ï ʜʝʪʘʣʠ ʣʠʩʪʦʚʳʭ ʧʦʜʫʰʝʢ ʫ ʦʩʥʦʚʘʥʠʷ 

ʨʘʩʪʨʫʙʘ (ʤʘʩʰʪʘʙʥʘʷ ʣʠʥʝʡʢʘ10 ʤʤ) 

 

ʇʦʯʝʤʫ ʚʝʪʦʯʥʳʝ ʨʫʙʮʳ ʥʘ ʩʪʚʦʣʝ ʨʘʩʧʦʣʦʞʝʥʳ ʪʘʢ ʙʣʠʟʢʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ? ʉʫʜʷ ʧʦ 

ʦʙʨʘʟʮʘʤ, ʠʩʩʣʝʜʦʚʘʥʥʳʤ ʂ. ɺʥʘʢʦʤ [32], ʥʘ ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ ʨʷʜʳ ʚ 10 ʠ ʙʦʣʝʝ ʚʝʪʦʯʥʳʭ 

ʨʫʙʮʦʚ, ʢʦʪʦʨʳʝ ʨʘʟʜʝʣʷʶʪ 5ï8 ʩʤ. ʅʘʧʨʘʰʠʚʘʝʪʩʷ ʚʳʚʦʜ, ʯʪʦ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ 

ʙʦʪʨʦʜʝʥʜʨʦʥʘ ʙʳʣ ʨʘʟʜʝʣʝʥ ʥʘ ʩʪʫʧʝʥʠ, ʧʘʨʘ ʚʝʪʦʢ ʩ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʩʪʦʨʦʥ ʩʪʚʦʣʘ ʥʘ 

ʢʘʞʜʫʶ ʩʪʫʧʝʥʴ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʥʘ ʩʪʚʦʣʝ ʩʪʘʨʪʦʚʘʣʠ ʧʘʨʳ ʚʝʪʦʢ, ʧʦʣʥʦʩʪʴʶ ʚʳʨʘʩʪʘʣʠ, 

ʚʳʙʨʘʩʳʚʘʣʠ ʰʠʰʢʠ ʠ ʦʪʧʘʜʘʣʠ. ɿʘʪʝʤ, ʩʣʝʜʫʶʱʘʷ ʧʘʨʘ, ʯʫʪʴ ʚʳʰʝ ʠ ʪ. ʜ. ʇʦʯʝʤʫ ʧʘʨʥʦ, 

ʪʦʞʝ ʧʦʥʷʪʥʦ, ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʙʘʣʘʥʩʘ, ʯʪʦʙʳ ʥʝ ʦʪʢʣʦʥʷʪʴ ʛʣʘʚʥʫʶ ʦʩʴ ʦʪ ʚʝʨʪʠʢʘʣʠ. ʇʨʠ 

ʵʪʦʤ ʧʦʥʷʪʥʦ, ʯʪʦ ʧʨʠ ʪʘʢʦʤ ʩʧʦʩʦʙʝ ʧʣʦʜʦʥʦʰʝʥʠʷ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʟʘʪʝʥʝʥʠʷ ʥʠʞʝ 
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ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʝʪʚʝʡ ʚʝʨʭʥʠʤʠ. ʂʩʪʘʪʠ, ʬʫʥʢʮʠʷ ʩʙʨʘʩʳʚʘʥʠʷ ʚʝʪʦʢ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʚʝʪʦʯʥʦʛʦ ʨʫʙʮʘ ʩʦʭʨʘʥʠʣʘʩʴ ʚ ʭʦʜʝ ʵʚʦʣʶʮʠʠ ʠ ʫ ʥʝʢʦʪʦʨʳʭ 

ʩʦʚʨʝʤʝʥʥʳʭ ʜʝʨʝʚʴʝʚ, ʥʘʧʨʠʤʝʨ, ʫ ʪʦʧʦʣʷ (ʨʠʩ. 8). 

 

 

 

ʈʠʩ. 7. ʇʨʠʤʝʨʳ ʪʠʧʦʚ ʚʝʪʚʣʝʥʠʷ ʙʦʪʨʦʜʝʥʜʨʦʥʘ: 

ʘ ï ʘʥʠʟʦʪʦʤʠʯʝʩʢʘʷ ʚʝʪʚʴ ʙʦʪʨʦʜʝʥʜʨʦʥʘ ʠʟ ʢʦʣʣʝʢʮʠʠ ʘʚʪʦʨʘ; ʙ-ʜ ï ʠʟʦʪʦʤʠʯʝʩʢʠʡ ʪʠʧ ʚʝʪʚʣʝʥʠʷ ʠʟ 

ʢʦʣʣʝʢʮʠʠ ʘʚʪʦʨʘ, ʤʘʩʰʪʘʙʥʘʷ ʣʠʥʝʡʢʘ 10 ʤʤ 

 

 

 

ʈʠʩ. 8. ʉʙʨʦʰʝʥʥʘʷ ʚʝʪʢʘ ʪʦʧʦʣʷ, ʚʠʜʝʥ ʨʘʩʪʨʫʙ ʚ ʪʦʯʢʝ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʠ ʧʦʚʝʨʭʥʦʩʪʴ ʦʪʨʳʚʘ 
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ɺʪʦʨʳʤ ʩʣʦʞʥʳʤ ʚʦʧʨʦʩʦʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʙʦʢʦʚʳʤʠ (ʣʘʪʝʨʘʣʴʥʳʤʠ) ʚʝʪʚʷʤʠ, ʷʚʣʷʝʪʩʷ 

ʠʭ çʩʝʨʠʡʥʳʡè, ʟʘʧʫʩʢ. ɿʘʯʝʤ ʦʥʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʩʪʚʦʣʝ ʩʪʦʣʴ ʧʣʦʪʥʦ, ʠʥʦʛʜʘ ʩʤʝʞʥʦ, 

ʜʠʘʤʝʪʨʘʣʴʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤʠ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʨʷʜʘʤʠ? ɺ ʯʝʤ ʟʘʢʣʶʯʝʥ ʙʠʦʣʦʛʠʯʝʩʢʠʡ 

ʩʤʳʩʣ ʪʘʢʦʡ ʩʪʨʘʪʝʛʠʠ? ʆʪʚʝʪʘ ʧʦʢʘ ʥʝʪ. 

ʏʪʦʙʳ ʦʧʠʩʘʪʴ ʪʠʧ ʚʝʪʚʣʝʥʠʷ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʣʘʪʝʨʘʣʴʥʳʭ ʚʝʪʚʝʡ ʜʣʷ Bothrodendron, 

ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʦʙʨʘʟʮʝ ʩ ʜʚʫʤʷ ʘʥʠʟʦʪʦʤʥʳʤʠ ʦʪʚʝʪʚʣʝʥʠʷʤʠ, ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʤʦʜʝʣʴ 

ʚʝʪʚʣʝʥʠʷ Diaphorodendron, ʦʧʠʩʘʥʥʫʶ ʋ. ɼʠʄʘʡʢʣʦʤ ʠ ʈ. ɹʵʡʪʤʝʥʦʤ [2]. ʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ 

ʛʣʘʚʥʘʷ ʦʩʴ ʥʘ ʵʪʦʤ ʦʙʨʘʟʮʝ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʤʦʥʦʧʦʠʜʘʣʴʥʦʛʦ ʪʠʧʘ ʚʝʪʚʣʝʥʠʷ (ʠʟ ʙʦʢʦʚʦʡ 

ʧʦʯʢʠ ʥʘ ʩʪʚʦʣʝ), ʘ ʜʚʝ ʙʦʢʦʚʳʝ ʦʩʠ ï ʚʝʪʚʷʪʩʷ ʩʪʨʦʛʦ ʜʠʭʦʪʦʤʠʯʝʩʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʦʙʨʘʟʝʮ, ʧʦʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩ. 6, ʧʦʜʪʚʝʨʞʜʘʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ Bothrodendron 

ʠʤʝʣ ʢʦʤʙʠʥʘʮʠʶ ʜʚʫʭ ʪʠʧʦʚ ʚʝʪʚʣʝʥʠʷ, ʢʘʢ ʤʦʥʦʧʦʠʜʘʣʴʥʦʛʦ, ʪʘʢ ʠ ʜʠʭʦʪʦʤʠʯʝʩʢʦʛʦ. 

ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʪʘʢʠʝ ʚʝʪʚʠ ʤʦʛʣʠ ʥʝʩʪʠ ʢʘʢ ʚʝʛʝʪʘʪʠʚʥʳʝ, ʪʘʢ ʠ ʬʝʨʪʠʣʴʥʳʝ ʪʝʨʤʠʥʘʣʴʥʳʝ 

ʧʦʙʝʛʠ. 

ɺʝʪʦʯʥʳʝ ʨʫʙʮʳ ʠ ʣʠʩʪʦʚʳʝ ʧʦʜʫʰʢʠ ʙʦʪʨʦʜʝʥʜʨʦʥʘ 

ʅʘʣʠʯʠʝ ʫʣʦʜʝʥʜʨʦʠʜʥʳʭ ʚʝʪʦʯʥʳʭ ʨʫʙʮʦʚ, ʦʢʨʫʞʝʥʥʳʭ ʭʦʨʦʰʦ ʩʦʭʨʘʥʠʚʰʝʡʩʷ ʢʦʨʦʡ 

ʩ ʦʪʯʝʪʣʠʚʳʤʠ ʣʠʩʪʦʚʳʤʠ ʨʫʙʮʘʤʠ ʠ çʰʘʛʨʝʥʝʚʦʡè (ʪʝʨʤʠʥ ʉ. ʅʘʫʛʦʣʴʥʳʭ) ʩʢʫʣʴʧʪʫʨʦʡ, 

ʷʩʥʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʣʘʪʝʨʘʣʴʥʳʝ ʚʝʪʚʠ, ʧʨʠʢʨʝʧʣʝʥʥʳʝ ʢ ʩʪʚʦʣʫ Bothrodendron ʚ 

ʤʝʩʪʘʭ ʵʪʠʭ ʨʫʙʮʦʚ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʣʠ, ʦʯʝʚʠʜʥʦ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ, ʘ ʟʘʪʝʤ 

ʩʙʨʘʩʳʚʘʣʠʩʴ. ɺʝʪʦʯʥʳʝ ʨʫʙʮʳ ʜʨʝʚʦʚʠʜʥʳʭ ʧʣʘʫʥʦʦʙʨʘʟʥʳʭ (ʪʦʯʥʝʝ ʦʧʨʝʜʝʣʠʪʴ ʥʝʪ 

ʚʦʟʤʦʞʥʦʩʪʠ), ʚʝʨʥʝʝ ʠʭ ʬʨʘʛʤʝʥʪʳ, ʥʘʡʜʝʥʥʳʝ ʥʘ ʦʧʠʩʳʚʘʝʤʦʤ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 9. 

 

 

 

ʈʠʩ. 9. ʋʣʦʜʝʥʜʨʦʠʜʥʳʝ ʚʝʪʦʯʥʳʝ ʨʫʙʮʳ ʣʠʢʦʧʩʠʜʦʚ ʠʟ ʢʦʣʣʝʢʮʠʠ ʘʚʪʦʨʘ (ʥʝʚʦʟʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, 

ʧʨʠʥʘʜʣʝʞʘʪ ʣʠ ʦʥʠ ʙʦʪʨʦʜʝʥʜʨʦʥʫ, ʥʦ ʷʚʣʷʶʪʩʷ ʦʙʨʘʟʮʘʤʠ, ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʚʳʤʝʨʰʠʭ ʜʨʝʚʦʚʠʜʥʳʭ 

ʧʣʘʫʥʦʦʙʨʘʟʥʳʭ) 

 

ʅʘʰʘ ʢʦʣʣʝʢʮʠʷ ʚʢʣʶʯʘʝʪ ʢʘʢ ʦʙʨʘʟʮʳ ʩʪʝʙʣʝʡ Bothrodendron ʩ ʙʦʣʴʰʠʤʠ ʧʦ ʨʘʟʤʝʨʫ 

ʫʣʦʜʝʥʜʨʦʠʜʥʳʤʠ ʚʝʪʦʯʥʳʤʠ ʨʫʙʮʘʤʠ, ʪʘʢ ʠ ʩ ʤʝʥʴʰʠʤʠ (ʜʦ 10 ʤʤ, ʨʠʩ. 10). ʀʤʝʶʱʠʡʩʷ 

ʤʘʪʝʨʠʘʣ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʘʨʭʠʪʝʢʪʫʨʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ Bothrodendron ʙʳʣʦ ʛʦʨʘʟʜʦ ʰʠʨʝ, ʯʝʤ ʵʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ. 

ʅʝʢʦʪʦʨʳʝ ʧʨʠʤʝʨʳ ʧʦʢʘʟʘʥʳ ʥʠʞʝ.  

ʉʥʘʯʘʣʘ ʦʙʨʘʪʠʤʩʷ ʢ ʥʝʢʦʪʦʨʳʤ ʫʪʚʝʨʞʜʝʥʠʷʤ ʘʚʪʦʨʦʚ ʚ ʙʦʣʝʝ ʨʘʥʥʠʭ ʧʫʙʣʠʢʘʮʠʷʭ. ɺ 

ʧʫʙʣʠʢʘʮʠʠ ɹ. ʊʦʤʘʩʘ [28] ʛʦʚʦʨʠʪʩʷ ʦ ʣʠʩʪʦʚʳʭ ʧʦʜʫʰʢʘʭ ʙʦʪʨʦʜʝʥʜʨʦʥʘ ʥʘ ʤʦʣʦʜʳʭ ʧʦʙʝʛʘʭ 

ʠ ʠʭ ʦʪʩʫʪʩʪʚʠʠ ʥʘ ʩʪʚʦʣʘʭ. ɺ ʧʫʙʣʠʢʘʮʠʠ ɹ. ʊʦʤʘʩʘ ʠ ʉ. ɺ. ʄʝʡʝʥʘ [29] ʙʦʪʨʦʜʝʥʜʨʦʥ ʦʧʠʩʘʥ 

ʢʘʢ ʬʦʨʤʘʣʴʥʳʡ ʨʦʜ, ʥʝ ʠʤʝʶʱʠʡ ʣʠʩʪʦʚʳʭ ʧʦʜʫʰʝʢ ʥʘ ʩʪʚʦʣʝ, ʩ ʣʠʩʪʦʚʳʤʠ ʨʫʙʮʘʤʠ, 

ʨʘʩʧʦʣʘʛʘʶʱʠʤʠʩʷ ʥʘ ʩʪʚʦʣʝ ʚ ʩʧʠʨʘʣʴʥʦʤ ʬʠʣʣʦʪʘʢʩʠʩʝ, ʧʦʜʦʙʥʦ ʣʝʧʠʜʦʜʝʥʜʨʦʥʫ. 

ʃʠʩʪʦʚʦʡ ʨʫʙʝʮ ʩʦʜʝʨʞʠʪ ʧʘʨʠʭʥʳ. ʅʘʜ ʨʫʙʮʦʤ (ʠʣʠ ʥʘ ʝʛʦ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʝ) ʨʘʩʧʦʣʘʛʘʝʪʩʷ 
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ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʘʷ ʣʠʛʫʣʴʥʘʷ ʷʤʢʘ. ʊʘʢ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʢʦʨʝ ʙʦʪʨʦʜʝʥʜʨʦʥʘ ʠʣʠ ʥʝʪ 

ʣʠʩʪʦʚʳʝ ʧʦʜʫʰʢʠ? 

 

 

 

ʈʠʩ. 10. ʇʨʠʤʝʨʳ ʤʘʣʳʭ ʚʝʪʦʯʥʳʭ ʨʫʙʮʦʚ: 
ʘ, ʙ ï ʚʝʪʦʯʥʳʝ ʨʫʙʮʳ ʤʘʣʦʛʦ ʜʠʘʤʝʪʨʘ (ʚ ʢʨʘʩʥʳʭ ʦʢʨʫʞʥʦʩʪʷʭ), ʚ ï ʣʠʩʪʦʚʳʝ ʨʫʙʮʳ ʚʦʢʨʫʛ ʚʝʪʦʯʥʦʛʦ ʨʫʙʮʘ, 

ʩʤʝʱʘʶʱʠʝʩʷ ʦʪ ʩʪʘʥʜʘʨʪʥʦʡ ʬʠʣʦʪʘʢʩʠʯʝʩʢʦʡ ʩʧʠʨʘʣʠ. ʄʘʩʰʪʘʙʥʘʷ ʣʠʥʝʡʢʘ 10 ʤʤ 

 
ʂʘʢ ʠʟʚʝʩʪʥʦ, ʣʠʩʪʦʚʳʝ ʨʫʙʮʳ ʙʦʪʨʦʜʝʥʜʨʦʥʘ, ʥʘ ʪʦʥʢʠʭ ʚʝʪʚʷʭ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ 

ʚʝʨʝʪʝʥʦʚʠʜʥʳʭ ʚʳʩʪʫʧʘʭ ʠ ʥʘʧʦʤʠʥʘʶʪ ʪʘʢʦʚʳʝ ʫ Lepidodendron, ʧʨʠ ʵʪʦʤ ʧʨʦʜʦʣʴʥʘʷ ʦʩʴ 
ʪʘʢʦʛʦ ʚʳʩʪʫʧʘ ʙʦʣʴʰʝ, ʥʝʞʝʣʠ ʧʦʧʝʨʝʯʥʘʷ. ʃʠʩʪʦʚʳʝ ʧʦʜʫʰʢʠ ʪʘʢʦʡ ʬʦʨʤʳ, ʢʘʢ ʧʨʘʚʠʣʦ, 
ʠʩʯʝʟʘʶʪ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʜʠʘʤʝʪʨʘ ʦʩʝʡ. ʆʙʱʝʧʨʠʥʷʪʦʝ ʤʥʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʩʪʚʦʣʳ ʠʣʠ 
ʩʪʝʙʣʠ Bothrodendron ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ ʠʤʝʣʠ ʛʣʘʜʢʫʶ ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʥʝ 
ʷʚʣʷʝʪʩʷ ʘʙʩʦʣʶʪʥʳʤ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʢʦʣʣʝʢʮʠʠ ʜʦʥʝʮʢʠʭ ʦʙʨʘʟʮʦʚ ʠ ʧʨʠʤʝʨʘʭ ʠʟ ʥʝʢʦʪʦʨʳʭ 
ʜʨʫʛʠʭ ʢʦʣʣʝʢʮʠʡ (ʥʘʧʨʠʤʝʨ, ʢʦʣʣʝʢʮʠʷ ʂʠʜʩʪʦʥ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ) ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ, ʩʢʦʨʝʝ 
ʚʩʝʛʦ, ʩʣʫʯʘʠ ʛʣʘʜʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʭʘʨʘʢʪʝʨʥʳ ʪʦʣʴʢʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʝʛʤʝʥʪʦʚ ʙʘʟʘʣʴʥʳʭ 
ʯʘʩʪʝʡ ʩʪʚʦʣʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʥʝʢʦʪʦʨʳʝ ʫʯʘʩʪʢʠ ʩʪʝʙʣʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʪʝ, ʢʦʪʦʨʳʝ ʦʢʨʫʞʘʶʪ 
ʫʣʦʜʝʥʜʨʦʠʜʥʳʝ ʚʝʪʦʯʥʳʝ ʨʫʙʮʳ, ʧʨʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʬʦʩʩʠʣʠʟʘʮʠʠ ʤʦʛʫʪ ʩʦʭʨʘʥʷʪʴ 
ʚʝʨʝʪʝʥʦʚʠʜʥʳʝ ʚʳʩʪʫʧʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʝʙʣʷ, ʢʦʪʦʨʳʝ ʚʳʛʣʷʜʷʪ ʢʘʢ ʣʠʩʪʦʚʳʝ ʧʦʜʫʰʢʠ 
Lepidodendron, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʥʝʩʝʪ ʣʠʩʪʦʚʦʡ ʨʫʙʝʮ. ʕʪʠ ʚʳʩʪʫʧʳ ʦʙʳʯʥʦ ʠʤʝʶʪ ʨʘʟʤʝʨʳ, 
ʧʨʠʙʣʠʞʘʶʱʠʝʩʷ 10 ʤʤ ʚ ʰʠʨʠʥʫ ʠ 20ï30 ʤʤ ʚ ʜʣʠʥʫ (ʨʠʩ. 11). ʇʨʠʤʝʨ ʜʝʬʦʨʤʘʮʠʠ 
çʢʘʥʦʥʠʯʝʩʢʦʡè ʬʠʣʣʦʪʘʢʩʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʢʦʨʳ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ. 12. ʅʝʪ ʫʚʝʨʝʥʥʦʩʪʠ, ʯʪʦ 
ʵʪʦʪ ʫʣʦʜʝʥʜʨʦʠʜʥʳʡ ʚʝʪʦʯʥʳʡ ʨʫʙʝʮ ʧʨʠʥʘʜʣʝʞʠʪ ʩʪʚʦʣʫ ʙʦʪʨʦʜʝʥʜʨʦʥʘ, ʥʦ ʟʜʝʩʴ ʚʘʞʝʥ 
ʧʨʠʥʮʠʧ, ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʜʨʝʚʦʚʠʜʥʳʭ ʧʣʘʫʥʦʦʙʨʘʟʥʳʭ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʭʦʪʷ ʣʠʩʪʦʚʳʝ 
ʧʦʜʫʰʢʠ ʦʪʩʫʪʩʪʚʫʶʪ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʥʘ ʨʠʩʫʥʢʝ ʦʙʨʘʟʮʝ, ʦʯʝʚʠʜʥʦ, ʯʪʦ ʣʠʩʪʦʚʳʝ ʨʫʙʮʳ 
ʤʝʥʷʶʪ ʩʚʦʝ ʧʦʣʦʞʝʥʠʝ ʥʘ 90 ʛʨʘʜʫʩʦʚ ʚ ʩʣʫʯʘʝ ʧʦʷʚʣʝʥʠʷ ʚ ʵʪʦʤ ʤʝʩʪʝ ʣʘʪʝʨʘʣʴʥʦʡ ʚʝʪʚʠ. ʕʪʦ 
ʥʝʩʢʦʣʴʢʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʩʪʨʫʢʪʫʨʝ ʢʦʨʳ ʩʪʝʙʣʷ ʠ ʚʝʪʚʝʡ 
Bothrodendron.  

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʧʫʙʣʠʢʘʮʠʡ ʫʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ ʣʠʩʪʦʚʳʝ ʧʦʜʫʰʢʠ (ʠʣʠ ʘʥʘʣʦʛʠʯʥʦ 
ʚʳʛʣʷʜʷʱʠʝ ʩʪʨʫʢʪʫʨʳ ʢʦʨʳ) ʧʨʠʥʘʜʣʝʞʘʪ ʚʝʪʚʷʤ ʠʣʠ ʧʦʙʝʛʘʤ ʩ ʤʘʣʝʥʴʢʠʤ ʜʠʘʤʝʪʨʦʤ 
(10ī20 ʤʤ) ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʦʦʙʱʝ ʥʝ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʩʪʚʦʣʝ ʜʝʨʝʚʘ ʠ ʚʝʪʚʷʭ ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ. 
ʆʜʥʘʢʦ, ʚ ʩʣʫʯʘʝ ʦʙʨʘʟʮʘ, ʧʦʢʘʟʘʥʥʦʛʦ ʥʘ ʨʠʩ. 11, ʵʪʦ ʥʝ ʪʘʢ. ɹʦʣʝʝ ʪʦʛʦ, ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ 
ʥʘʣʠʯʠʝ ʚʝʪʦʯʥʦʛʦ ʨʫʙʮʘ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʦʨʠʝʥʪʘʮʠʶ ʣʠʩʪʦʚʳʭ ʨʫʙʮʦʚ, ʠʟʤʝʥʠʪʴ ʨʘʩʩʪʦʷʥʠʝ 
ʤʝʞʜʫ ʣʠʩʪʦʚʳʤʠ ʨʫʙʮʘʤʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʝʙʣʷ ʠʣʠ ʜʝʬʦʨʤʠʨʦʚʘʪʴ ʬʠʣʣʦʪʘʢʩʠʯʝʩʢʠʡ 
ʧʦʨʷʜʦʢ ʨʘʟʤʝʱʝʥʠʷ ʣʠʩʪʦʚʳʭ ʨʫʙʮʦʚ. 
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ʈʠʩ. 11. ʇʨʠʤʝʨ ʩʪʨʫʢʪʫʨʳ, ʥʘʧʦʤʠʥʘʶʱʝʡ ʣʠʩʪʦʚʳʝ ʨʫʙʮʳ ʥʘ ʚʝʪʚʠ ʙʦʪʨʦʜʝʥʜʨʦʥʘ, ʧʨʝʚʳʰʘʶʱʝʡ 

ʜʠʘʤʝʪʨ 20 ʤʤ 

 

 

 

ʈʠʩ. 12. ʇʨʠʤʝʨ ʧʦʚʦʨʦʪʘ ʣʠʩʪʦʚʳʭ ʨʫʙʮʦʚ ʚʦʢʨʫʛ ʫʣʦʜʝʥʜʨʦʠʜʥʦʛʦ ʚʝʪʦʯʥʦʛʦ ʨʫʙʮʘ 

 

ɺʦʦʙʱʝ, ʧʦʷʚʣʝʥʠʝ ʧʦʙʝʛʦʚ ʤʘʣʳʭ ʜʠʘʤʝʪʨʦʚ, ʦʩʪʘʚʣʷʶʱʠʭ ʥʘ ʦʙʨʘʟʮʘʭ ʚʝʪʦʯʥʳʝ ʨʫʙʮʳ 

ʪʘʢʦʛʦ ʞʝ ʤʘʣʦʛʦ ʜʠʘʤʝʪʨʘ, ʙʳʣʦ, ʦʯʝʚʠʜʥʦ, ʥʝʨʝʜʢʠʤ ʷʚʣʝʥʠʝʤ. ʅʘ ʥʝʢʦʪʦʨʳʭ ʦʙʨʘʟʮʘʭ ʠʟ 

ʢʦʣʣʝʢʮʠʠ ʘʚʪʦʨʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʷʜʳ ʪʦʥʢʠʭ ʧʦʙʝʛʦʚ (ʜʦ 3ī5 ʤʤ ʚ ʜʠʘʤʝʪʨʝ), ʢʦʪʦʨʳʝ 
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ʧʦʷʚʣʷʶʪʩʷ ʥʘ ʩʪʚʦʣʝ ʠʣʠ ʪʦʣʩʪʳʭ ʙʦʢʦʚʳʭ ʚʝʪʚʷʭ. ɺʝʨʦʷʪʥʦ, ʦʥʠ ʤʦʛʣʠ ʚʳʧʦʣʥʷʪʴ ʬʫʥʢʮʠʶ 

ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʨʘʩʪʝʥʠʡ (ʨʠʩ. 13, ʘ, ʙ).  

 

 

 

ʈʠʩ. 13. ɺʳʷʚʣʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʪʦʥʢʦʛʦ ʩʪʚʦʣʘ (ʚʝʪʚʠ) ʙʦʪʨʦʜʝʥʜʨʦʥʘ: 

ʘ ï ʬʨʘʛʤʝʥʪ ʚʝʪʚʠ Bothrodendron ʩ ʜʚʫʤʷ ʨʷʜʘʤʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʤʘʣʝʥʴʢʠʭ ʚʝʪʦʯʥʳʭ ʨʫʙʮʦʚ (ʧʦʢʘʟʘʥʳ 

ʩʪʨʝʣʢʘʤʠ); ʙ ï ʩʭʝʤʘʪʠʯʝʩʢʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʦʙʨʘʟʮʘ (ʢʨʘʩʥʳʝ ʢʨʫʞʢʠ ʣʠʩʪʦʚʳʝ ʨʫʙʮʳ, ʞʝʣʪʳʝ ï ʚʝʪʦʯʥʳʝ 

ʨʫʙʮʳ); ʚ ï ʙʦʨʦʟʜʢʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʝʙʣʷ ʙʦʪʨʦʜʝʥʜʨʦʥʘ ʩ ʤʠʢʨʦʨʫʙʯʠʢʘʤʠ (ʤʝʥʝʝ 1 ʤʤ ʚ ʜʠʘʤʝʪʨʝ) 

ʥʝʧʦʥʷʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ; ʛ ï ʬʨʘʛʤʝʥʪ ʙʦʨʦʟʜʢʠ ʢʨʫʧʥʳʤ ʧʣʘʥʦʤ (ʤʠʢʨʦʨʫʙʯʠʢʠ ʦʪʤʝʯʝʥʳ ʩʪʨʝʣʢʘʤʠ). 

ʄʘʩʰʪʘʙʥʘʷ ʣʠʥʝʡʢʘ 10 ʤʤ 

 

ɽʱʝ ʦʜʥʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʦʩʦʙʝʥʥʦʩʪʴ, ʥʘʡʜʝʥʥʘʷ ʥʘ ʦʪʧʝʯʘʪʢʘʭ ʠʟ ʢʦʣʣʝʢʮʠʠ, ï ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʩʠ ʩʪʝʙʣʷ, ʚʠʜʥʳ ʥʝʢʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʙʦʨʦʟʜʢʠ. ʕʪʠ ʙʦʨʦʟʜʢʠ 

ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʩʝʨʠʶ ʤʠʢʨʦʨʫʙʯʠʢʦʚ (ʨʘʟʤʝʨʦʤ ʤʝʥʝʝ 1 ʤʤ), ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʥʫʪʨʠ 

ʙʦʨʦʟʜʦʢ. ɺ ʢʦʣʣʝʢʮʠʠ ʝʩʪʴ ʪʨʠ ʦʙʨʘʟʮʘ ʩ ʪʘʢʠʤʠ ʙʦʨʦʟʜʢʘʤʠ, ʠ ʥʘʠʙʦʣʝʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʡ 

ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 13, ʚ, ʛ. ʈʦʣʴ ʵʪʠʭ ʤʠʢʨʦʨʫʙʯʠʢʦʚ ʧʦʢʘ ʥʝ ʷʩʥʘ. 

ʊʦʥʢʠʝ ʦʙʣʠʩʪʚʝʥʥʳʝ ʚʝʪʚʠ ʠ ʧʦʙʝʛʠ 

ʃʠʩʪʴʷ, ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʚ ʠʭ ʝʩʪʝʩʪʚʝʥʥʦʤ ʧʨʠʢʨʝʧʣʝʥʠʠ ʢ ʚʝʪʚʷʤ Bothrodendron, 

ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʧʦ ʬʠʣʣʦʪʘʢʩʠʯʝʩʢʦʡ ʩʧʠʨʘʣʠ ʠ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʙʦʣʴʰʠʥʩʪʚʘ ʜʨʫʛʠʭ ʜʨʝʚʝʩʥʳʭ 

ʧʣʘʫʥʦʚʠʜʥʳʭ, ʙʳʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʦʪʢʠʤʠ ï ʜʦ 5 ʤʤ. ʌʠʣʣʦʠʜʳ ʠʤʝʶʪ ʩʫʙʪʨʝʫʛʦʣʴʥʳʝ 

ʢʦʥʪʫʨʳ, ʦʜʥʫ ʧʨʦʜʦʣʴʥʫʶ ʞʠʣʢʫ, ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʧʦʩʝʨʝʜʠʥʝ (ʦʩʝʚʫʶ), ʢʦʪʦʨʘʷ 

ʧʨʦʩʪʠʨʘʝʪʩʷ ʜʦ ʢʦʥʯʠʢʘ. ʅʘ ʵʧʠʜʝʨʤʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʭʦʨʦʰʦ ʨʘʟʣʠʯʠʤʳ ʥʝʙʦʣʴʰʠʝ 

ʧʦʣʫʰʘʨʦʚʠʜʥʳʝ ʚʳʩʪʫʧʳ ï ʫʩʪʴʠʮʘ, ʘ ʪʘʢʞʝ ʪʦʥʢʠʝ ʙʦʨʦʟʜʢʠ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʢʘʢ 

ʚʝʨʪʠʢʘʣʴʥʦ, ʪʘʢ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦ. 

ʂʦʣʣʝʢʮʠʷ ʘʚʪʦʨʘ ʪʘʢʞʝ ʚʢʣʶʯʘʝʪ ʤʥʦʛʠʝ ʦʙʨʘʟʮʳ ʪʦʥʢʠʭ ʚʝʪʦʢ ʠ ʦʙʣʠʩʪʚʝʥʥʳʭ 

ʧʦʙʝʛʦʚ (ʧʨʠʤʝʨʳ ʥʘ ʨʠʩ. 14, ʘïʚ) ʩ ʜʠʘʤʝʪʨʘʤʠ ʦʪ 2 ʜʦ 10 ʤʤ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʥʘʤ 

ʦʧʨʝʜʝʣʠʪʴ ʬʦʨʤʫ ʠ ʜʣʠʥʫ ʣʠʩʪʴʝʚ ʠ ʣʠʩʪʦʚʳʭ ʨʫʙʮʦʚ, ʘ ʪʘʢʞʝ ʧʘʨʠʭʥʳ, ʧʨʦʚʦʜʷʱʠʝ ʧʫʯʢʠ 

ʠ ʷʤʢʠ ʣʠʛʫʣ. 
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ʈʠʩ. 14. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʪʦʥʢʠʭ ʚʝʪʚʝʡ ʙʦʪʨʦʜʝʥʜʨʦʥʘ: 

ʘïʚ ï ʧʨʠʤʝʨʳ ʪʦʥʢʠʭ ʦʙʣʠʩʪʚʝʥʥʳʭ ʧʦʙʝʛʦʚ ʙʦʪʨʦʜʝʥʜʨʦʥʘ (ʤʘʩʰʪʘʙʥʘʷ ʣʠʥʝʡʢʘ ʘ ï 1 ʤʤ, ʙïʚ ï 10 ʤʤ); 

ʛïʞ ï ʣʠʩʪʦʚʳʝ ʨʫʙʮʳ ʚ çʧʝʨʝʭʦʜʥʦʡ ʬʦʨʤʝè ʥʘ ʣʠʩʪʦʚʳʭ ʧʦʜʫʰʢʘʭ ʥʘ ʪʦʥʢʠʭ ʧʦʙʝʛʘʭ; ʟ ï ʬʨʘʛʤʝʥʪ ʪʦʥʢʦʛʦ ʩʪʝʙʣʷ 

ʙʝʟ ʣʠʩʪʦʚʳʭ ʧʦʜʫʰʝʢ, ʤʘʩʰʪʘʙʥʘʷ ʣʠʥʝʡʢʘ ï 1 ʤʤ 

 

ʅʘ ʪʦʥʢʠʭ ʦʙʣʠʩʪʚʝʥʥʳʭ ʚʝʪʚʷʭ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʧʝʨʝʭʦʜʥʳʝ ʬʦʨʤʳ ʣʠʩʪʦʚʳʭ 

ʨʫʙʮʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʫ ʦʩʥʦʚʘʥʠʷ ʙʦʢʦʚʦʡ ʚʝʪʚʠ ʚ ʬʦʨʤʝ ʨʘʩʪʨʫʙʘ (tramped shape), 

ʘ ʪʘʢʞʝ ʥʘ ʦʙʣʠʩʪʚʝʥʥʳʭ ʧʦʙʝʛʘʭ (ʨʠʩ. 14, ʛïʠ, ʨʠʩ. 16).  

ʆʙ ʫʨʦʚʥʷʭ ʜʝʢʦʨʪʠʢʘʮʠʠ ʢʦʨʳ ʩʪʚʦʣʦʚ ʙʦʪʨʦʜʝʥʜʨʦʥʘ 

ʇʦʚʝʨʭʥʦʩʪʴ ʢʦʨʳ ʤʝʞʜʫ ʣʠʩʪʦʚʳʤʠ ʨʫʙʮʘʤʠ ʧʦʢʨʳʪʘ ʪʦʥʢʠʤ çʰʘʛʨʝʥʝʚʳʤè ʫʟʦʨʦʤ 

(çʘʢʫʣʴʷ ʢʦʞʘè), ʦʙʨʘʟʦʚʘʥʥʳʤ ʤʥʦʛʦʫʛʦʣʴʥʳʤʠ ʧʝʨʠʜʝʨʤʘʣʴʥʳʤʠ ʩʢʣʘʜʢʘʤʠ ʚʝʨʪʠʢʘʣʴʥʦʡ 
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ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʨʠʝʥʪʘʮʠʠ (ʨʠʩ. 15). ɺ ʭʦʨʦʰʦ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʦʙʨʘʟʮʘʭ ʧʦʚʝʨʭʥʦʩʪʴ 

ʠʤʝʝʪ ʤʦʨʱʠʥʠʩʪʳʡ ʚʠʜ ʩ ʩʦʭʨʘʥʠʚʰʠʤʠʩʷ ʣʠʩʪʦʚʳʤʠ ʨʫʙʮʘʤʠ. ʉʧʝʮʠʬʠʯʝʩʢʘʷ ʰʘʛʨʝʥʝʚʘʷ 

ʪʝʢʩʪʫʨʘ ʢʦʨʳ Bothrodendron ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʡ ʧʦ ʤʝʨʝ ʫʛʣʫʙʣʝʥʠʷ ʦʪ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢ ʮʝʥʪʨʫ ʩʪʚʦʣʘ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʜʝʢʦʨʪʠʢʘʮʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʳ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʷʚʣʝʥʠʶ ʙʦʣʝʝ ʨʝʣʴʝʬʥʦʡ ʰʘʛʨʝʥʝʚʦʡ ʩʪʨʫʢʪʫʨʳ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʵʪʠʭ ʦʙʨʘʟʮʘʭ ʷʤʢʠ 

ʣʠʛʫʣʳ ʠ ʨʫʙʮʳ ʧʘʨʠʭʥ ʦʪʩʫʪʩʪʚʫʶʪ ʠʣʠ ʧʣʦʭʦ ʨʘʟʣʠʯʠʤʳ ʥʘʜ ʠ ʚʥʫʪʨʠ ʣʠʩʪʦʚʦʛʦ ʨʫʙʮʘ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʝʢʦʪʦʨʳʝ ʧʨʠʤʝʨʳ ʜʝʢʦʨʪʠʮʠʨʦʚʘʥʥʦʡ ʢʦʨʳ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 17. ʅʘʯʠʥʘʷ 

ʩ ʛʣʘʜʢʦʡ ʠ ʫʤʝʨʝʥʥʦʡ ʰʘʛʨʝʥʝʚʦʡ ʤʦʨʬʦʣʦʛʠʠ ʥʘ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʳ (ʫʨʦʚʝʥʴ 

ʢʫʪʠʢʫʣʳ, ʨʠʩ. 17, ʘ), ʤʳ ʤʦʞʝʤ ʦʧʠʩʘʪʴ ʪʠʧʠʯʥʳʝ ʚʠʜʳ ʜʝʢʦʨʪʠʢʘʮʠʠ ʥʘ ʟʨʝʣʳʭ ʩʪʝʙʣʷʭ 

Bothrodendron [4]: 

¶ ʛʣʫʙʦʢʠʝ ʷʯʝʡʢʠ ï ʛʜʝ ʣʦʢʘʣʠʟʘʮʠʷ ʣʠʩʪʦʚʦʛʦ ʨʫʙʮʘ ʚʩʝ ʝʱʝ ʧʨʠʩʫʪʩʪʚʫʝʪ, 

ʰʘʛʨʝʥʝʚʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʡ, ʥʦ ʨʫʙʮʳ ʧʘʨʠʭʥ, ʧʨʦʚʦʜʷʱʠʭ 

ʧʫʯʢʦʚ, ʫʩʪʴʠʮ ʠ ʤʦʨʱʠʥʳ ʙʦʣʴʰʝ ʥʝ ʚʠʜʥʳ; 

¶ ʩʣʝʜʳ ʣʠʛʫʣʳ ï ʢʦʛʜʘ ʧʦʚʝʨʭʥʦʩʪʴ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʦʟʠʮʠʠ ʣʠʩʪʦʚʳʭ ʨʫʙʮʦʚ ʠ ʩʣʝʜʳ 

ʷʤʢʠ ʣʠʛʫʣʳ; 

¶ ʚʝʨʪʠʢʘʣʴʥʳʝ ʰʪʨʠʭʠ ï ʢʦʛʜʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʢʘʟʳʚʘʝʪ ʪʦʣʴʢʦ ʢʦʨʦʪʢʠʝ 

ʚʝʨʪʠʢʘʣʴʥʳʝ ʰʪʨʠʭʠ, ʦʯʝʚʠʜʥʦ, ʩʣʝʜʳ ʧʨʦʚʦʜʷʱʠʭ ʧʫʯʢʦʚ ʠ ʨʝʟʢʦ ʩʛʣʘʞʝʥʥʳʡ ʰʘʛʨʝʥʝʚʳʡ 

ʫʟʦʨ; 

¶ ʧʫʯʢʠ ʜʨʝʚʝʩʥʳʭ ʚʦʣʦʢʦʥ ï ʢʦʛʜʘ ʧʦʷʚʣʷʝʪʩʷ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʘʷ ʦʨʠʝʥʪʘʮʠʷ 

ʧʨʦʜʦʣʴʥʦʛʦ ʢʣʝʪʦʯʥʦʛʦ ʫʟʦʨʘ ʪʢʘʥʠ, ʠ ʧʦʚʝʨʭʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʬʦʨʤʫ, ʥʘʧʦʤʠʥʘʶʱʫʶ 

ʦʙʯrʥʦʝ ʜʝʨʝʚʦ. 

 

 

 

ʈʠʩ. 15. ʇʨʠʤʝʨʳ çʰʘʛʨʝʥʝʚʦʡè ʢʦʨʳ ʙʦʪʨʦʜʝʥʜʨʦʥʘ ʩ ʣʠʩʪʦʚʳʤʠ ʨʫʙʮʘʤʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʦʢʨʳʪʦʡ 

ʧʝʨʠʜʝʨʤʘʣʴʥʳʤʠ ʩʢʣʘʜʢʘʤʠ. ʄʘʩʰʪʘʙʥʘʷ ʣʠʥʝʡʢʘ ï ʘ, ʛ ï 1ʤʤ, ʙ, ʚ ï 10 ʤʤ 
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ʉʧʦʨʦʥʦʩʥʘʷ ʰʠʰʢʘ Bothrodendrostrobus  

ɺ ʯʠʩʣʝ ʥʘʭʦʜʦʢ ʘʚʪʦʨʘ ʜʘʥʥʦʡ ʧʫʙʣʠʢʘʮʠʠ ʝʩʪʴ ʦʪʧʝʯʘʪʦʢ ʩʪʨʦʙʠʣʘ, ʦʧʠʩʘʥʥʳʡ ʥʘʤʠ 

ʨʘʥʝʝ [4], ʢʦʪʦʨʳʡ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʢʘʢ Bothrodendrostrobus sp. (ʨʠʩ. 17, ʝ). 

ʉʧʦʨʘʥʛʠʠ, ʦʪʜʝʣʝʥʥʳʝ ʦʪ ʩʧʦʨʦʬʠʣʣʦʚ, ʠ ʩʧʦʨʦʬʠʣʣʳ, ʦʪʜʝʣʝʥʥʳʝ ʦʪ ʦʩʠ ʩʧʦʨʘʥʛʠʷ, ʤʦʞʥʦ 

ʚʠʜʝʪʴ ʥʘ ʨʠʩ. 17, ʞïʠ. ʂʨʘʪʢʦ ʥʘʧʦʤʥʠʤ ʦʧʠʩʘʥʠʝ ʩʪʨʦʙʠʣʘ, ʜʘʥʥʦʝ ʜʦʢʪʦʨʦʤ 

ʉ. ɺ. ʅʘʫʛʦʣʴʥʳʭ. ʉʪʨʦʙʠʣ ʩʦʭʨʘʥʠʣʩʷ ʚ ʚʠʜʝ ʦʪʧʝʯʘʪʢʘ, ʦʥ ʠʤʝʝʪ ʫʟʢʫʶ ʵʣʣʠʧʪʠʯʝʩʢʫʶ ʬʦʨʤʫ 

ʜʣʠʥʦʡ 38 ʤʤ ʠ ʰʠʨʠʥʦʡ ʦʢʦʣʦ 10 ʤʤ ʠ ʧʦʩʪʝʧʝʥʥʦ ʩʫʞʘʝʪʩʷ ʢ ʚʝʨʰʠʥʝ. 

ʉʪʨʦʙʠʣ ʪʘʢʞʝ ʠʤʝʝʪ ʧʨʷʤʫʶ ʦʩʴ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʮʝʥʪʨʘʣʴʥʦʡ (ʚʥʫʪʨʝʥʥʝʡ) ʟʦʥʳ ʠ 

ʚʥʝʰʥʝʡ ʟʦʥʳ. ʎʝʥʪʨʘʣʴʥʘʷ ʟʦʥʘ ʫʟʢʘʷ ʠ ʦʯʝʥʴ ʯʝʪʢʦ ʦʛʨʘʥʠʯʝʥʘ. ʕʪʘ ʦʙʣʘʩʪʴ, ʚʝʨʦʷʪʥʦ, 

ʩʦʚʧʘʜʘʝʪ ʩ ʚʘʩʢʫʣʷʨʥʳʤʠ ʪʢʘʥʷʤʠ ʠ ʠʤʝʝʪ ʰʠʨʠʥʫ 0,9 ʤʤ ʤʘʢʩʠʤʫʤ. ʂʘʨʪʠʥʘ ʝʝ ʧʦʚʝʨʭʥʦʩʪʠ 

ʫʩʣʦʞʥʝʥʘ ʥʝʨʝʛʫʣʷʨʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʧʨʦʜʦʣʴʥʳʤʠ ʤʦʨʱʠʥʢʘʤʠ, ʚʝʨʦʷʪʥʦ, 

ʦʙʨʘʟʦʚʘʚʰʠʤʠʩʷ ʚ ʧʨʦʮʝʩʩʝ ʦʩʫʰʝʥʠʷ ʠ ʫʪʦʣʱʝʥʠʷ ʩʠʣʠʮʠʢʣʘʩʪʠʯʝʩʢʦʡ ʤʘʪʨʠʮʳ. ʊʘʢʞʝ 

ʝʩʪʴ ʥʝʩʢʦʣʴʢʦ ʣʘʪʝʨʘʣʴʥʳʭ ʢʦʨʦʪʢʠʭ ʨʫʙʮʦʚ ʥʘ ʦʩʠ ʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʳ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʪʦʯʢʘʤ ʧʨʠʢʨʝʧʣʝʥʠʷ ʩʧʦʨʦʬʠʣʣʦʚ. ɺʥʝʰʥʷʷ ʟʦʥʘ ʰʠʨʠʥʦʡ 1 ʤʤ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ ʦʩʠ. ʆʙʱʘʷ 

ʪʦʣʱʠʥʘ ʠʣʠ ʜʠʘʤʝʪʨ ʩʪʨʦʙʠʣʘ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 2,5 ʜʦ 3,0 ʤʤ. ɺʥʝʰʥʷʷ ʦʩʝʚʘʷ ʟʦʥʘ ʦʢʘʟʘʣʘʩʴ 

ʤʝʥʝʝ ʩʦʭʨʘʥʥʦʡ, ʯʝʤ ʚʥʫʪʨʝʥʥʷʷ, ʚʝʨʦʷʪʥʦ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʘ ʩʦʩʪʦʠʪ ʠʟ ʙʦʣʝʝ ʤʷʛʢʠʭ ʪʢʘʥʝʡ. ʄʳ 

ʪʘʢʞʝ ʤʦʞʝʤ ʫʚʠʜʝʪʴ ʨʫʙʮʳ ʧʨʦʚʦʜʷʱʠʭ ʧʫʯʢʦʚ ʩʧʦʨʦʬʠʣʣʦʚ, ʧʦʢʘʟʳʚʘʶʱʠʝ ʧʝʨʝʭʦʜ ʦʪ 

ʚʥʫʪʨʝʥʥʝʡ ʢ ʚʥʝʰʥʝʡ ʟʦʥʝ. ʇʨʦʚʦʜʷʱʠʡ ʧʫʯʦʢ, ʧʦʢʠʥʫʚ ʮʝʥʪʨʘʣʴʥʳʡ ʩʦʩʫʜʠʩʪʳʡ ʮʠʣʠʥʜʨ, 

ʧʨʦʭʦʜʠʣ ʯʝʨʝʟ ʚʥʝʰʥʶʶ ʟʦʥʫ ʦʩʠ (ʧʝʨʠʜʝʨʤ ʠ, ʚʝʨʦʷʪʥʦ, ʬʣʦʵʤʫ), ʧʨʝʞʜʝ ʯʝʤ ʚʦʡʪʠ ʚ 

ʦʩʥʦʚʘʥʠʝ ʩʧʦʨʦʬʠʣʣʦʚ. ʉʧʦʨʦʬʠʣʣ ʠʤʝʝʪ ʜʣʠʥʥʫʶ ʫʟʢʫʶ ʨʦʤʙʠʯʝʩʢʫʶ ʠʣʠ ʣʠʥʝʡʥʫʶ 

ʬʦʨʤʫ ʠ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʯʘʩʪʝʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʨʫʛ ʜʨʫʛʫ. ʕʪʠ 

ʯʘʩʪʠ ʦʙʳʯʥʦ ʥʘʟʳʚʘʶʪ ʧʨʦʢʩʠʤʘʣʴʥʦʡ ʠ ʜʠʩʪʘʣʴʥʦʡ ʣʘʤʠʥʦʡ. ʇʨʦʢʩʠʤʘʣʴʥʘʷ ʣʘʤʠʥʘ 

ʩʧʦʨʦʬʠʣʣʘ ʧʣʦʭʦ ʩʦʭʨʘʥʠʣʘʩʴ. ʄʳ ʤʦʞʝʤ ʩʜʝʣʘʪʴ ʥʝʢʦʪʦʨʳʝ ʚʳʚʦʜʳ ʦ ʝʝ ʘʨʭʠʪʝʢʪʫʨʝ, 

ʠʩʧʦʣʴʟʫʷ ʥʝʯʝʪʢʠʝ ʦʪʧʝʯʘʪʢʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʪʢʘʥʝʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʤʝʞʜʫ ʚʥʝʰʥʝʡ ʦʩʝʚʦʡ 

ʟʦʥʦʡ ʠ ʜʠʩʪʘʣʴʥʦʡ ʣʘʤʠʥʦʡ ʩʧʦʨʦʬʠʣʣʘ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʵʪʠʭ ʦʪʧʝʯʘʪʢʘʭ, ʤʦʞʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʨʦʢʩʠʤʘʣʴʥʘʷ ʯʘʩʪʴ ʩʧʦʨʦʬʠʣʣʘ ʙʳʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʥʢʦʡ ʠ ʫʟʢʦʡ. ʆʥʘ 

ʙʳʣʘ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʧʦʜ ʫʛʣʦʤ 90 ʛʨʘʜʫʩʦʚ ʢ ʦʩʠ ʩʪʨʦʙʠʣʘ ʠʣʠ ʤʦʛʣʘ ʜʘʞʝ ʥʝʤʥʦʛʦ 

ʩʛʠʙʘʪʴʩʷ ʢ ʝʛʦ ʦʩʥʦʚʘʥʠʶ. ɼʣʠʥʘ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʩʝʛʤʝʥʪʘ ʩʧʦʨʦʬʠʣʣʘ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 1,2 

ʜʦ 1,8 ʤʤ, ʩʣʝʛʢʘ ʫʤʝʥʴʰʘʷʩʴ ʢ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʪʨʦʙʠʣʘ. ɼʠʩʪʘʣʴʥʳʡ ʩʝʛʤʝʥʪ ʩʧʦʨʦʬʠʣʣʘ 

ʪʘʢʞʝ ʧʨʠʢʨʝʧʣʝʥ ʢ ʧʨʦʢʩʠʤʘʣʴʥʦʤʫ ʧʦʜ ʧʨʷʤʳʤ ʫʛʣʦʤ. 

 

 

 

ʈʠʩ. 16. ʃʠʩʪʦʚʳʝ ʨʫʙʮʳ (ʘ), ʣʠʩʪʦʚʳʝ ʧʦʜʫʰʢʠ (ʙ), ʦʪʚʝʪʚʣʝʥʠʝ ʚ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʨʦʩʪʘ (ʚ). 

ʄʘʩʰʪʘʙʥʘʷ ʣʠʥʝʡʢʘ ï ʘ, ʙ - 1ʤʤ 
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ʈʠʩ. 17. ʋʨʦʚʥʠ ʜʝʢʦʨʪʠʢʘʮʠʠ ʢʨʳ ʙʦʪʨʦʜʝʥʜʨʦʥʘ: 

ʘ ï ʫʨʦʚʝʥʴ ʢʫʪʠʢʫʣʳ; ʙ-ʜ ï ʨʘʟʣʠʯʥʳʡ ʫʨʦʚʝʥʴ ʜʝʢʦʨʪʠʢʘʮʠʠ ʢʦʨʳ ʙʦʪʨʦʜʝʜʨʦʥʘ; ʝ ï ʦʪʧʝʯʘʪʦʢ ʩʪʨʦʙʠʣʘ; ʟ ï 

ʩʧʦʨʘʥʛʠʠ, ʦʪʜʝʣʝʥʥʳʝ ʦʪ ʩʪʨʦʙʠʣʘ; ʠ ï ʩʧʦʨʘʥʛʠʠ, ʧʨʠʢʨʝʧʣʝʥʥʳʝ ʢ ʩʧʦʨʦʬʠʣʣʘʤ ʚ ʩʪʨʦʙʠʣʝ; ʞ ï 

ʩʧʦʨʦʬʠʣʣʳ, ʦʪʜʝʣʝʥʥʳʝ ʦʪ ʦʩʠ ʩʪʨʦʙʠʣʘ. ʄʘʩʰʪʘʙʥʘʷ ʣʠʥʝʡʢʘ ï ʘ, ʝ, ʞ, ʟ ï 10 ʤʤ, ʙïʜ, ʠ ï 1ʤʤ 

 

ʉʫʜʷ ʧʦ ʬʦʨʤʝ ʜʠʩʪʘʣʴʥʳʭ ʩʝʛʤʝʥʪʦʚ, ʩʧʦʨʦʬʠʣʣʳ ʩʣʝʛʢʘ ʜʝʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʙʦʢʦʚʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ, ʦʩʠ ʙʳʣʠ ʣʘʥʮʝʪʥʳʤʠ ʠʣʠ ʣʠʥʝʡʥʦ-ʨʦʤʙʠʯʝʩʢʠʤʠ, ʩ ʩʠʣʴʥʦ ʚʳʪʷʥʫʪʳʤʠ 

ʟʘʦʩʪʨʝʥʥʳʤʠ ʢʦʥʮʘʤʠ. ʄʝʛʘʩʧʦʨʘ ʨʘʩʧʦʣʦʞʝʥʘ ʘʜʘʢʩʠʘʣʴʥʦ ʫ ʦʩʥʦʚʘʥʠʷ ʜʠʩʪʘʣʴʥʦʛʦ 

ʩʝʛʤʝʥʪʘ (ʧʨʠʤʝʨʥʦ 0,5ī0,7 ʤʤ ʚʳʰʝ ʪʦʯʢʠ, ʛʜʝ ʚʩʪʨʝʯʘʶʪʩʷ ʜʠʩʪʘʣʴʥʳʝ ʠ ʧʨʦʢʩʠʤʘʣʴʥʳʝ 

ʣʘʤʠʥʳ). ʄʝʛʘʩʧʦʨʘ ʠʤʝʝʪ ʦʢʨʫʛʣʫʶ ʠʣʠ ʵʣʣʠʧʪʠʯʝʩʢʫʶ ʬʦʨʤʫ ʩ ʜʠʘʤʝʪʨʦʤ ʦʪ 1,2 ʜʦ 

1,8 ʤʤ. ʈʘʟʤʝʨ ʤʝʛʘʩʧʦʨʳ ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʢ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʪʨʦʙʠʣʘ. ʋ ʦʩʥʦʚʘʥʠʷ 

ʤʝʛʘʩʧʦʨʳ ʝʩʪʴ ʥʝʙʦʣʴʰʦʡ ʦʢʨʫʛʣʳʡ ʚʳʨʦʩʪ, ʚ ʪʦʯʢʝ ʝʛʦ ʧʨʠʢʨʝʧʣʝʥʠʷ ʢ ʧʦʚʝʨʭʥʦʩʪʠ 

ʩʧʦʨʦʬʠʣʣʘ. ʅʘʙʣʶʜʘʶʪʩʷ ʪʘʢʞʝ ʪʦʥʢʠʝ ʤʦʨʱʠʥʢʠ, ʢʦʪʦʨʳʝ ʨʘʩʭʦʜʷʪʩʷ ʨʘʜʠʘʣʴʥʦ ʦʪ ʵʪʦʛʦ 

ʚʳʨʦʩʪʘ. ʄʦʨʱʠʥʢʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʥʘ ʦʜʥʫ ʪʨʝʪʴ ʜʠʘʤʝʪʨʘ ʩʧʦʨʘʥʛʠʷ. ʆʩʪʘʣʴʥʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ ʤʝʛʘʩʧʦʨʳ ʛʣʘʜʢʘʷ. ʏʝʪʢʦ ʨʘʟʚʠʪʘ ʣʠʛʫʣʘ ʯʫʪʴ ʚʳʰʝ ʤʝʛʘʩʧʦʨʳ. ʀʥʦʛʜʘ ʣʠʛʫʣʘ 

ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʥʘ ʥʝʙʦʣʴʰʦʤ ʨʘʩʩʪʦʷʥʠʠ (ʦʢʦʣʦ 0,3 ʤʤ) ʦʪ ʤʝʛʘʩʧʦʨʳ. ʃʠʛʫʣʘ ʦʙʳʯʥʦ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 0,7 ʤʤ ʚ ʜʣʠʥʫ ʠ 0,3ī0,4 ʤʤ ʚ ʰʠʨʠʥʫ. ʆʧʠʩʘʥʥʳʡ ʟʜʝʩʴ ʩʪʨʦʙʠʣ ʜʦʚʦʣʴʥʦ ʧʦʭʦʞ 

ʥʘ ʚʠʜ Bothrodendrostrobus watsonii ʢʘʢ ʧʦ ʦʙʱʝʤʫ ʦʙʣʠʢʫ, ʪʘʢ ʠ ʧʦ ʥʝʢʦʪʦʨʳʤ ʜʝʪʘʣʷʤ ʝʛʦ 

ʩʪʨʫʢʪʫʨʳ. ʆʜʥʘʢʦ ʥʝʣʴʟʷ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʝʛʦ ʢʘʢ ʪʘʢʦʚʦʡ, ʧʦʩʢʦʣʴʢʫ ʫ 


