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ɸʅʆʊɸʎɯʗ 

ʄʘʨʫʱʘʢ ʆ. ʖ. ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʘʤʬʽʙʽʡ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ. ï 

ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 091 ï çɹʽʦʣʦʛʽʷè. ɯʥʩʪʠʪʫʪ ʟʦʦʣʦʛʽʾ ʽʤʝʥʽ ɯ. ɯ. ʐʤʘʣʴʛʘʫʟʝʥʘ ʅɸʅ 

ʋʢʨʘʾʥʠ, ʂʠʾʚ, 2022. 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʜʦʩʣʽʜʞʝʥʥʶ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʘʤʬʽʙʽʡ 

(Amphibia, Anura; Caudata) ʬʘʫʥʠ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ, ʟʙʦʨʫ ʘʢʪʫʘʣʴʥʠʭ 

ʜʘʥʠʭ ʧʨʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʫʩʽʭ ʚʠʷʚʣʝʥʠʭ ʚʠʜʽʚ, ʦʧʠʩʫ ʨʘʥʽʰʝ ʥʝʜʦʩʣʽʜʞʝʥʥʠʭ 

ʘʩʧʝʢʪʽʚ ʾʭ ʤʦʨʬʦʣʦʛʽʾ (ʚ ʪ. ʯ. ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʦʟʰʠʨʝʥʦʛʦ ʩʧʠʩʢʫ 

ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʨʦʤʽʨʽʚ), ʜʦʩʣʽʜʞʝʥʥʶ ʪʝʥʜʝʥʮʽʾ ʜʦ ʟʤʽʥʠ ʯʠʩʝʣʴʥʦʩʪʽ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʤʘʡʞʝ 40-ʨʽʯʥʦʾ ʜʘʚʥʠʥʠ, ʜʦʩʣʽʜʞʝʥʥʶ ʚʠʜʦʚʦʛʦ 

ʩʢʣʘʜʫ ʛʽʙʨʠʜʦʛʝʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʟʝʣʝʥʠʭ ʞʘʙ ʨʦʜʫ Pelophylax ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʾʭ ʛʝʣʴʤʽʥʪʥʠʭ ʽʥʚʘʟʽʡ, ʩʪʚʦʨʝʥʥʶ ʥʦʚʠʭ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʨʠʪʦʨʽʡ, ʮʽʥʥʠʭ ʜʣʷ 

ʟʙʝʨʝʞʝʥʥʷ ʧʦʧʫʣʷʮʽʡ ʘʤʬʽʙʽʡ. ɿʦʢʨʝʤʘ ʚʘʞʣʠʚʫ ʯʘʩʪʠʥʫ ʨʦʙʦʪʠ ʧʨʠʩʚʷʯʝʥʦ 

ʧʨʦʚʝʜʝʥʥʶ ʙʽʦʢʣʽʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʝʨʠʪʦʨʽʡ, ʩʧʨʠʷʪʣʠʚʠʭ ʟʘ ʩʚʦʾʤʠ 

ʢʣʽʤʘʪʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʞʠʪʪʷ ʘʤʬʽʙʽʡ, ʘ ʪʘʢʦʞ ʧʨʦʛʥʦʟʫʚʘʥʥʶ ʟʤʽʥ 

ʯʘʩʪʢʠ ʪʘʢʠʭ ʪʝʨʠʪʦʨʽʡ ʟ ʤʝʪʦʶ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʾ ʪʘ ʮʽʣʴʦʚʦʾ ʦʭʦʨʦʥʠ ʦʢʨʝʤʠʭ 

ʚʠʜʽʚ ʘʤʬʽʙʽʡ. ɺʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʨʦʙʦʪʠ ʻ ʪʘʢʦʞ ʘʥʘʣʽʟ ʚʠʧʘʜʢʽʚ ʚʠʷʚʣʝʥʥʷ 

(ʬʦʥʦʚʠʭ ʪʘ ʤʘʩʦʚʠʭ) ʟʦʚʥʽʰʥʽʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʘʥʦʤʘʣʽʡ, ʘ ʪʘʢʦʞ ʜʦʩʣʽʜʞʝʥʥʷ 

ʤʦʞʣʠʚʦʩʪʝʡ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʷʢʦʩʪʽ ʙʽʦʽʥʜʠʢʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʥʘ ʤʘʪʝʨʽʘʣʽ, ʱʦ ʩʢʣʘʜʘʻʪʴʩ ̫ʽʟ ʚʣʘʩʥʠʭ ʟʙʦʨʽʚ 

(ʙʽʣʴʰʝ 70 ʝʢʩʧʝʜʠʮʽʡʥʠʭ ʚʠʾʟʜʽʚ, ʱʦ ʚʢʣʶʯʘʣʠ ʚ ʪʦʤʫ ʯʠʩʣʽ 21 ʦʙ`̒ʢʪ ʧʨʠʨʦʜʥʦ-

ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ), ʚʠʟʥʘʯʝʥʴ ʟʥʘʭʽʜʦʢ ʽʥʰʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ʪʘ ʛʨʦʤʘʜʷʥ ʚ ʨʘʤʢʘʭ 

ʟʙʦʨʫ ʜʘʥʠʭ ʟʘ ʪʠʧʦʤ çcitizen scienceè ʧʨʠ ʦʩʦʙʠʩʪʦʤʫ ʩʧʽʣʢʫʚʘʥʥʷ ʘʙʦ ʚ 

ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ, ʜʘʥʠʭ ʧʨʦ ʟʥʘʭʽʜʢʠ ʘʤʬʽʙʽʡ ʫ ʚʽʜʢʨʠʪʠʭ ʽʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘʭ 

iNaturalist, UkrBIN, ʪʘ GBIF, ʘʥʘʣʽʟʫ ʤʘʪʝʨʽʘʣʽʚ ʢʦʣʝʢʮʽʡ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʥʘʫʢʦʚʦ-

ʧʨʠʨʦʜʥʠʯʦʛʦ ʤʫʟʝʶ ʅɸʅ ʋʢʨʘʾʥʠ (ʤ. ʂʠʾʚ), ɯʥʩʪʠʪʫʪʫ ʟʦʦʣʦʛʽʾ ʽʤ. ɯ. ɯ. 

ʐʤʘʣʴʛʘʫʟʝʥʘ ʅɸʅ ʋʢʨʘʾʥʠ (ʤ. ʂʠʾʚ), ɿʦʦʣʦʛʽʯʥʦʛʦ ʤʫʟʝʶ ʃʴʚʽʚʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ (ʤ. ʃʴʚʽʚ), ʄʫʟʝʶ ʧʨʠʨʦʜʠ 
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ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ɺ. ʅ. ʂʘʨʘʟʽʥʘ (ʤ. ʍʘʨʢʽʚ) ʪʘ 

ʏʝʨʥʽʚʝʮʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ ʢʨʘʻʟʥʘʚʯʦʛʦ ʤʫʟʝʶ (ʤ. ʏʝʨʥʽʚʮʽ). ɻʝʦʢʦʜʫʚʘʥʥʷ ʪʦʯʦʢ 

ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʧʨʦʩʪʦʨʦʚʦʛʦ 

ʦʨʽʻʥʪʫʚʘʥʥʷ MAPS.ME ʪʘ Google Earth Pro ʟ ʧʦʜʘʣʴʰʦʶ ʚʽʟʫʘʣʽʟʘʮʽʶ ʚ 

ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʽʡ ʩʠʩʪʝʤʽ QGIS. ɼʣʷ ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʩʪʘʥʜʘʨʪʥʽ ʧʨʦʤʽʨʠ (ʑʝʨʙʘʢ, 1989; ʇʠʩʘʥʝʮʴ, 2007): 8 ï ʜʣʷ ʭʚʦʩʪʘʪʠʭ 

ʟʝʤʥʦʚʦʜʥʠʭ, 19 ʧʨʦʤʽʨʽʚ ʪʘ 16 ʽʥʜʝʢʩʽʚ ʜʣʷ ʙʝʟʭʚʦʩʪʠʭ ʟʝʤʥʦʚʦʜʥʠʭ. ʆʙʨʦʙʢʘ 

ʜʘʥʠʭ ʚʠʢʦʥʘʥʘ ʫ ʧʨʦʛʨʘʤʽ Statistica v. 10.0.228.8 ʪʘ MS Excel 2013. 

ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʢʣʽʤʘʪʠʯʥʦ ʩʧʨʠʷʪʣʠʚʠʭ ʪʝʨʠʪʦʨʽʡ ʜʣʷ 13 

ʚʠʷʚʣʝʥʠʭ ʚʠʜʽʚ ʘʤʬʽʙʽʡ ʚʠʢʦʥʘʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ  

Maxent (v.3.4.0) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 19 ʙʽʦʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ (bio01-bio19), 

ʜʦʩʪʫʧʥʠʭ ʥʘ ʚʽʜʢʨʠʪʦʤʫ ʨʝʩʫʨʩʽ WorldClim. ʂʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ, ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ 

ʤʦʜʝʣʶʚʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʟʤʽʥ ʢʣʽʤʘʪʠʯʥʦ ʩʧʨʠʷʪʣʠʚʠʭ ʪʝʨʠʪʦʨʽʡ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ 

ʟʘ ʤʦʜʝʣʣʶ ʨʦʟʚʠʪʢʫ ʢʣʽʤʘʪʫ MIROC-6 ssp126 ʜʣʷ 2000, 2030, 2050 ʽ 2070 ʨʦʢʽʚ. 

ʄʦʜʝʣʶʚʘʥʥʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʝ ʟʘ ʪʠʧʦʤ ʚʽʜʪʚʦʨʝʥʥʷ ʨʝʧʣʽʢ çBootstrapè. 

ʇʦʧʝʨʝʜʥʷ ʦʙʨʦʙʢʘ ʛʝʦʢʦʜʦʚʘʥʠʭ ʜʘʥʠʭ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʣʘ ʚʠʢʦʥʘʥʘ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʢʝʪʫ 'ntbox' ʚ ʩʝʨʝʜʦʚʠʱʽ R (v.4.0.5) ʪʘ MS Excel 2013. ʂʽʣʴʢʽʩʥʫ 

ʦʮʽʥʢʫ ʢʣʽʤʘʪʠʯʥʦ ʩʧʨʠʷʪʣʠʚʠʭ ʪʝʨʠʪʦʨʽʡ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʢʝʪʫ 

ñcolordistanceò ʚ ʩʝʨʝʜʦʚʠʱʽ R. ɺʽʨʦʛʽʜʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚ ʧʦʙʫʜʦʚʘʥʠʭ ʤʦʜʝʣʷʭ 

ʙʫʣʘ ʜʦʩʣʽʜʞʝʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ SAGA GIS (v.2.14) 

(ʬʫʥʢʮʽʷ Scatterplot) ʪʘ Adobe Photoshop CS 2018. ɼʦʩʣʽʜʞʝʥʥʷ ʛʝʣʴʤʽʥʪʦʬʘʫʥʠ 

ʚʽʜʙʫʚʘʣʦʩʷ ʽʥʚʘʟʠʚʥʠʤ ʤʝʪʦʜʦʤ ʟ ʧʨʦʚʝʜʝʥʥʷʤ ʨʦʟʪʠʥʫ ʘʤʬʽʙʽʡ ʽ ʧʦʜʘʣʴʰʠʤ 

ʧʽʜʨʘʭʫʥʢʦʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ (ʩʝʨʝʜʥʻ, ʤʽʥʽʤʘʣʴʥʝ ʽ ʤʘʢʩʠʤʘʣʴʥʝ ʢʽʣʴʢʽʩʪʴ 

ʧʨʠʤʽʨʥʠʢʽʚ ʛʝʣʴʤʽʥʪʽʚ ʚ ʦʜʥʽʡ ʦʩʦʙʠʥʽ ʭʘʟʷʾʥʘ (ɯɯ)) ʪʘ ʝʢʩʪʝʥʩʠʚʥʦʩʪʽ ʽʥʚʘʟʽʾ 

(ʯʘʩʪʢʫ ʟʘʨʘʞʝʥʠʭ ʦʩʦʙʠʥ ʫ ʚʠʙʽʨʮʽ (ɽɯ). ɺʠʜʦʚʝ ʙʘʛʘʪʩʪʚʦ ʛʝʣʴʤʽʥʪʽʚ ʦʧʠʩʫʚʘʣʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʜʝʢʩʫ ʉʦʨʝʥʩʝʥʘ.  

ʇʽʜʨʘʭʫʥʦʢ ʚʽʜʩʦʪʢʘ ʟʘʙʘʨʚʣʝʥʦʩʪʽ ʯʝʨʝʚʘ ʧʨʝʜʩʪʘʚʥʠʢʽʚ B. bombina 

ʧʨʦʚʦʜʠʚʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʠ Vidana 1.0.1beta (ʜʦʩʪʫʧʥʦ ʟʘ ʧʦʩʠʣʘʥʥʷʤ 

http://www.ex.ac.uk/msel) ʟʘ ʩʪʘʥʜʘʨʪʥʦʶ ʤʝʪʦʜʠʢʦʶ (Walker, 2011). ʇʨʠ 

ʚʠʟʥʘʯʝʥʥʽ ʡ ʦʧʠʩʘʥʥʽ ʘʥʦʤʘʣʽʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʢʣʘʩʠʬʽʢʘʮʽ ʾʆ. ɼ. ʅʝʢʨʘʩʦʚʦʾ 
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(ʅʝʢʨʘʩʦʚʘ, 2008), K. Henle  ʪʘ A. Dubois (Henle et al., 2017b; 2017c; Dubois and 

Ohler, 2018). ʅʘʷʚʥʽ ʟʦʚʥʽʰʥʽ ʤʦʨʬʦʣʦʛʽʯʥʽ ʘʥʦʤʘʣʽʾ ʦʧʠʩʫʚʘʣʠʩʷ ʟ ʨʦʟʨʘʭʫʥʢʦʤ 

ʯʘʩʪʦʪʠ ʪʨʘʧʣʷʥʥʷ ʦʩʦʙʠʥ ʟ ʘʥʦʤʘʣʽʷʤʠ (Pas, %), ʟʘʛʘʣʴʥʦʛʦ ʩʧʝʢʪʨʘ ʚʠʷʚʣʝʥʠʭ 

ʘʥʦʤʘʣʽʡ (Sap) ʪʘ ʧʘʨʮʽʘʣʴʥʦ ʾ ʯʘʩʪʦʪʠ ʪʨʘʧʣʷʥʥʷ ʘʥʦʤʘʣʽʡ (Aas, %). ɼʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʧʦʧʫʣʷʮʽʡ ʢʦʤʧʣʝʢʩʫ ʟʝʣʝʥʠʭ ʞʘʙ ʨʦʜʫ Pelophylax 

ʚʠʜʦʚʫ ʧʨʠʥʘʣʝʞʥʽʩʪʴ ʦʩʦʙʠʥ ʚʠʟʥʘʯʘʣʠ ʟʘ ʝʣʝʢʪʨʦʬʦʨʝʪʠʯʥʠʤ ʘʥʘʣʽʟʦʤ 

ʚʠʜʦʩʧʝʮʠʬʽʯʥʦʛʦ ʛʝʥʝʪʠʯʥʦʛʦ ʤʘʨʢʝʨʘ - ʛʝʥʘ Ldh-B. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ 

ʪʝʨʠʪʦʨʽʡ ʉʤʘʨʘʛʜʦʚʦʾ ʤʝʨʝʞʽ ʽ ʧʦʜʘʣʴʰʦʛʦ ʾʭ ʚʢʣʶʯʝʥʥʷ ʜʦ ʦʬʽʮʽʡʥʦʾ Emerald 

Network of Ukraine ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʧʨʦʛʨʘʤʘ Standard Data Form Manager 

(SDM Manager, v.4.2.3). ʆʬʽʮʽʡʥʘ ʯʘʩʪʠʥʘ ʧʦʜʘʥʥʷ ʥʘ ʚʢʣʶʯʝʥʥʷ ʮʠʭ ʦʙ`ʻʢʪʽʚ 

ʚʽʜʙʫʚʘʣʘʩʷ ʟʘ ʧʦʩʝʨʝʜʥʠʮʪʚʘ ʪʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʫʯʘʩʪʽ ʥʝʫʨʷʜʦʚʦʾ ʛʨʦʤʘʜʩʴʢʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ çʋʢʨʘʾʥʩʴʢʘ ʇʨʠʨʦʜʦʦʭʦʨʦʥʥʘ ɻʨʫʧʘè (UNCG).  

ɺ ʭʦʜʽ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʟʽʙʨʘʥʦ ʙʘʟʫ ʜʘʥʠʭ ʟʥʘʭʽʜʦʢ ʘʤʬʽʙʽʡ, ʱʦ 

ʥʘʣʽʯʫʻ 1911 ʛʝʦʢʦʜʦʚʘʥʠʭ ʪʦʯʦʢ, ʟ ʷʢʠʭ ʚʣʘʩʥʽ ʟʥʘʭʽʜʢʠ 32,75%. 48,61% ʚʽʜ ʫʩʽʭ 

ʟʥʘʭʽʜʦʢ ʘʤʬʽʙʽʡ ʥʘ ʪʝʨʠʪʦʨʽʾ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ ʋʢʨʘʾʥʠ ʻ ʥʦʚʠʤʠ ʜʣʷ ʮʽʻʾ 

ʪʝʨʠʪʦʨʽʾ. ʊʦʯʢʠ ʟʥʘʭʽʜʦʢ ʘʤʬʽʙʽʡ, ʱʦ ʙʫʣʠ ʟʽʙʨʘʥʽ ʧʨʦʪʷʛʦʤ ʚʠʢʦʥʘʥʥʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʩʪʫʧʥʽ ʫ ʬʦʨʤʘʪʽ ʢʽʣʴʢʦʭ ʜʘʪʘʩʝʪʽʚ (datasets) ʜʘʥʠʭ ʫ ʤʽʞʥʘʨʦʜʥʽʡ 

ʙʘʟʽ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚʠʜʽʚ ʬʘʫʥʠ ʪʘ ʬʣʦʨʠ (ʥʘ ʧʨʘʚʘʭ 

ʚʽʣʴʥʦʛʦ ʜʦʩʪʫʧʫ) GBIF.  

ɺ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʴ ʚʠʷʚʣʝʥʦ, ʱʦ ʩʢʣʘʜ ʙʘʪʨʘʭʦʬʘʫʥʠ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ 

ʇʦʣʽʩʩʷ ʥʘʣʽʯʫʻ 13 ʪʘʢʩʦʥʦʤʽʯʥʠʭ ʦʜʠʥʠʮʴ (12 ʚʠʜʽʚ ʪʘ 1 ʛʽʙʨʠʜ) ʟʛʽʜʥʦ ʩʫʯʘʩʥʦʾ 

ʩʠʩʪʝʤʘʪʠʢʠ (62% ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʙʘʪʨʘʭʦʬʘʫʥʠ ʋʢʨʘʾʥʠ; 10 ʚʠʜʽʚ ʪʘ 1 ʛʽʙʨʠʜ 

Anura ʪʘ 2 ʚʠʜʠ Caudata). ɺʧʝʨʰʝ ʟʘ ʦʩʪʘʥʥʽ 20 ʨʦʢʽʚ ʧʽʜʪʚʝʨʜʞʝʥʦ ʥʘʷʚʥʽʩʪʴ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʧʦʧʫʣʷʮʽʾ ʦʯʝʨʝʪʷʥʦʾ ʨʦʧʫʭʠ, ʽ ʦʯʝʚʠʜʥʦ, ʱʦ ʮʝʡ ʨʽʜʢʽʩʥʠʡ ʚʠʜ 

ʬʘʫʥʠ ʋʢʨʘʾʥʠ ʜʦʩʽ ʟʙʝʨʽʛʘʻʪʴʩʷ ʫ ʜʦʩʪʘʪʥʽʡ ʢʽʣʴʢʦʩʪʽ ʧʨʠʥʘʡʤʥʽ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ɺʦʣʠʥʩʴʢʦʛʦ ʇʦʣʽʩʩʷ.  

ɿʘ 40-ʨʽʯʥʠʡ ʧʝʨʽʦʜ ʚ ʧʦʧʫʣʷʮʽʷʭ ʘʤʬʽʙʽʡ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ 

ʚʽʜʙʫʣʠʩʷ ʟʤʽʥʠ ʧʨʦʩʪʦʨʦʚʦʾ (ʤʽʩʮʴ ʤʝʰʢʘʥʥʷ, ʯʠʩʝʣʴʥʦʩʪʽ, ʩʢʣʘʜʫ ʧʦʧʫʣʷʮʽʡ) ʪʘ 

ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ (ʟʙʽʣʴʰʝʥʥʷ ʚʠʧʘʜʢʽʚ ʟʦʚʥʽʰʥʽʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ 

ʘʥʦʤʘʣʽʡ, ʫ ʪ.ʯ. ʘʥʦʤʘʣʴʥʠʭ ʧʨʦʷʚʽʚ ʢʦʣʴʦʨʫ), ʘ ʪʘʢʦʞ ʬʝʥʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 
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(ʟʩʫʥʝʥʥʷ ʯʘʩʦʚʠʭ ʨʘʤʦʢ ʥʝʨʝʩʪʦʚʦʛʦ ʧʝʨʽʦʜʫ, ʧʦʨʫʰʝʥʥʷ ʟʠʤʽʚʣʽ), ʱʦ ʚ 

ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʧʦʚôʷʟʘʥʦ ʟ ʘʥʪʨʦʧʦʛʝʥʥʠʤ ʚʧʣʠʚʦʤ ʥʘ ʜʘʥʽʡ ʪʝʨʠʪʦʨʽʾ 

(ʬʨʘʛʤʝʥʪʘʮʽʻʶ ʤʽʩʮʴ ʤʝʰʢʘʥʥʷ, ʟʥʠʱʝʥʥʷʤ ʦʩʝʣʠʱ, ʟʘʙʨʫʜʥʝʥʥʷʤ, ʧʦʷʚʦʶ 

ʽʥʚʘʟʠʚʥʠʭ ʚʠʜʽʚ ʪʦʱʦ) ʪʘ ʛʣʦʙʘʣʴʥʠʤʠ ʟʤʽʥʘʤʠ ʢʣʽʤʘʪʫ. 

ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʙʽʦʪʦʧʽʯʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʘʤʬʽʙʽʡ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ 

ʥʘʡʙʽʣʴʰ ʮʽʥʥʠʤʠ ʪʝʨʠʪʦʨʽʷʤʠ-ʨʝʬʫʛʽʫʤʘʤʠ ʻ ʜʦʣʠʥʠ ʥʝʚʝʣʠʢʠʭ ʨʽʯʦʢ ʪʘ ʚʦʜʥʽ 

ʦʙ̀̒ ʢʪʠ. ʊʘʢʦʞ ʧʽʜʛʦʪʦʚʣʝʥʦ ʧʝʨʝʣʽʢʠ ʭʘʨʘʢʪʝʨʥʠʭ ʚʠʜʽʚ ʣʫʯʥʠʭ ʦʩʝʣʠʱ (ʟʘ 

ʢʣʘʩʠʬʽʢʘʮʽʻʶ EUNIS), ʷʢʽ ʻ ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʚʠʞʠʚʘʥʥʷ ʚʠʷʚʣʝʥʠʭ ʥʘ ʇʦʣʽʩʩʽ 

ʚʠʜʽʚ ʘʤʬʽʙʽʡ, ʽ ʜʣʷ ʷʢʠʭ ʮʽ ʚʠʜʠ ʻ ʥʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʠʤʠ.  

ɺʠʢʦʥʘʥʦ ʤʦʨʬʦʣʦʛʽʯʥʽ ʦʧʠʩʠ ʜʦʩʣʽʜʞʝʥʠʭ ʟʨʘʟʢʽʚ. ɿʦʢʨʝʤʘ ʥʘ ʦʩʥʦʚʽ 

ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʨʦʤʽʨʽʚ ʫʪʦʯʥʝʥʦ ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʜʣʷ ʫʩʽʭ 12 

ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʚʠʜʽʚ ʪʘ 1 ʛʽʙʨʠʜʥʦʾ ʬʦʨʤʠ, ʫʪʦʯʥʝʥʦ ʤʽʞʩʪʘʪʝʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʜʣʷ 

ʦʢʨʝʤʠʭ ʧʨʦʤʽʨʽʚ ʪʘ ʽʥʜʝʢʩʽʚ.  

ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʬʝʥʦʤʦʨʬ ʚʝʥʪʨʘʣʴʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ B. bombina 

ʧʽʜʨʘʭʦʚʘʥʦ ʩʝʨʝʜʥʽʡ ʩʪʫʧʽʥʴ ʟʘʙʘʨʚʣʝʥʦʩʪʽ, ʱʦ ʩʪʘʥʦʚʠʪʴ 45,8%. ɺ ʜʦʩʣʽʜʞʝʥʠʭ 

ʦʩʦʙʠʥ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʫʩʽ 5 ʢʣʘʩʪʝʨʽʚ ʚʽʜʦʤʠʭ ʬʝʥʦʤʦʨʬ. ɿ ʥʠʭ, ʥʘʡʯʘʩʪʽʰʝ 

ʪʨʘʧʣʷʣʠʩʷ ʽʻʨʦʛʣʽʬʥ̔ ʧʣʷʤʠ (58,7%), ʥʘʡʨʽʜʰʝ ï ʛʘʣʴʢʦʧʦʜʽʙʥʽ (0,9%). ɹʫʣʦ 

ʚʠʷʚʣʝʥʦ ʩʝʨʝʜʥʽʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ`ʷʟʦʢ ʤʽʞ ʚʽʜʩʦʪʢʦʤ ʟʘʙʘʨʚʣʝʥʦʩʪʽ ʯʝʨʝʚʘ 

ʢʫʤʦʢ ʢʦʦʨʜʠʥʘʪʦʶ ʟʥʘʭʽʜʢʠ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʧʨʠʧʫʱʝʥʥʷ, ʦʧʫʙʣʽʢʦʚʘʥʽ ʜʣʷ 

ʮʴʦʛʦ ʚʠʜʫ ʟ ʪʝʨʠʪʦʨʽʾ ʃʘʪʚʽʾ (Pupins and Pupina, 2008) ʪʘ ʜʝʤʦʥʩʪʨʫʻ ʪʘʢ ʟʚʘʥʽ 

ʢʣʽʥʠ ʤʽʥʣʠʚʦʩʪʽ. 

ɺ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʷʚʽʚ ʟʦʚʥʽʰʥʽʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʘʥʦʤʘʣʽʡ ʚʠʷʚʣʝʥʦ 12 

ʚʠʧʘʜʢʽʚ ʾʭ ʤʘʩʦʚʦʛʦ ʧʨʦʷʚʫ (ʟʘ ʫʤʦʚʠ ʨʦʟʤʽʨʫ ʚʠʙʽʨʢʠ 25+ ʦʩʦʙʠʥ). ɺ 11 ʟ ʥʠʭ 

ʯʘʩʪʦʪʘ ʪʨʘʧʣʷʥʥʷ ʘʥʦʤʘʣʴʥʠʭ ʦʩʦʙʠʥ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʘ 5%-ʡ ʧʦʨʽʛ ʙʽʣʴʰʝ ʥʽʞ ʚ 2 

ʨʘʟʠ, ʘ ʩʧʝʢʪʨ ʚʠʷʚʣʝʥʠʭ ʘʥʦʤʘʣʽʡ ʙʫʚ ʥʝʦʜʥʦʨʽʜʥʠʤ. ʅʘʡʚʠʱʠʡ ʧʦʢʘʟʥʠʢ 

ʯʘʩʪʦʪʠ ʪʨʘʧʣʷʥʥʷ ʘʥʦʤʘʣʴʥʠʭ ʦʩʦʙʠʥ ʩʢʣʘʚ 72,2% ʜʣʷ ʚʠʙʽʨʢʠ ʞʘʙʠ ʦʟʝʨʥʦʾ ʟ 

ʧʘʨʢʫ çʅʠʚʢʠè ʤ. ʂʠʻʚʘ. ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʴ ʘʥʦʤʘʣʽʡ ʰʢʽʨʠ (ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ 

ʦʭʦʧʣʶʚʘʣʠ ʚʩʶ ʪʝʨʠʪʦʨʽʶ ʋʢʨʘʾʥʠ ʪʘ ʟʥʘʯʥʦ ʰʠʨʰʠʡ ʯʘʩʦʚʠʡ ʧʨʦʤʽʞʦʢ) ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ, ʱʦ ʚʽʜʩʦʪʦʢ ʦʩʦʙʠʥ ʟ ʮʠʤ ʪʠʧʦʤ ʘʥʦʤʘʣʽʡ ʤʘʻ ʪʝʥʜʝʥʮʽʶ (ʩʣʘʙʢʠʡ 

ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ) ʙʫʪʠ ʚʠʱʠʤ ʚ ʨʝʛʽʦʥʘʭ ʟ ʙʽʣʴʰʠʤ ʽʥʪʝʛʨʦʚʘʥʠʤ ʧʦʢʘʟʥʠʢʦʤ 
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ʣʶʜʩʴʢʦʛʦ ʚʧʣʠʚʫ. ʅʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʘʥʦʤʘʣʴʥʠʭ ʦʩʦʙʠʥ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʜʣʷ 

ʘʤʬʽʙʽʡ ʢʦʤʧʣʝʢʩʫ ʟʝʣʝʥʠʭ ʞʘʙ (ʢʦʤʧʣʝʢʩ çPelophylax esculentusè ï 57,5%), ʱʦ 

ʤʦʞʝ ʙʫʪʠ ʧʦʷʩʥʝʥʝ ʪʠʤ, ʱʦ ʩʘʤʝ ʮʷ ʛʨʫʧʘ ʟʝʤʥʦʚʦʜʥʠʭ ʬʘʫʥʠ ʋʢʨʘʾʥʠ 

ʧʨʦʚʦʜʠʪʴ ʤʘʡʞʝ ʚʝʩʴ ʩʚʽʡ ʞʠʪʪʻʚʠʡ ʮʠʢʣ ʫ ʚʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʷʢʝ ʻ ʯʫʜʦʚʠʤ 

ʨʦʟʯʠʥʥʠʢʦʤ ʪʘ ʪʨʘʥʩʧʦʨʪʝʨʦʤ ʨʽʟʥʦʛʦ ʨʦʜʫ ʧʦʣʣʶʪʘʥʪʽʚ, ʷʢʽ ʟʜʘʪʥʽ ʚʧʣʠʚʘʪʠ ʥʘ 

ʦʥʪʦʛʝʥʝʟ ʮʠʭ ʘʤʬʽʙʽʡ ʙʽʣʴʰ ʪʨʠʚʘʣʠʡ ʯʘʩ ʥ̔ ʞ ʥʘ ʪʽ ʬʦʨʤʠ, ʱʦ ʧʽʩʣʷ ʤʝʪʘʤʦʨʬʦʟʫ 

ʧʦʢʠʜʘʶʪʴ ʚʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ ʽ ʧʦʚʝʨʪʘʶʪʴʩʷ ʜʦ ʥʴʦʛʦ ʚʠʢʣʶʯʥʦ ʥʘ ʯʘʩ ʥʝʨʝʩʪʫ. 

ʅʘʡʚʠʱʘ ʧʘʨʮʽʘʣʴʥʘ ʯʘʩʪʦʪʘ ʪʨʘʧʣʷʥʥʷ ʘʥʦʤʘʣʽʡ ʚʠʷʚʣʝʥʘ ʜʣʷ ʘʥʦʤʘʣʽʡ ʰʢʽʨʠ ï 

52,8%. ɼʨʫʛʦʶ ʟʘ ʧʘʨʮʽʘʣʴʥʦʶ ʯʘʩʪʦʪʦʶ ʪʨʘʧʣʷʥʥʷ ʻ ʝʢʪʨʦʤʝʣʽʷ ï 5,6%. ɯʥʰʽ 

ʪʠʧʠ ʘʥʦʤʘʣʽʡ ʪʨʘʧʣʷʣʠʩʴ ʧʦʦʜʠʥʦʢʦ. 

ɹʫʣʦ ʧʽʜʪʚʝʨʜʞʝʥʦ, ʱʦ P. ridibundus ʪʘ ʛʽʙʨʠʜʥʘ ʬʦʨʤʘ (P. ridibundus ʭ P. 

lessonae) ʤʘʶʪʴ ʩʭʦʞʽ ʝʢʦʣʦʛʽʯʥʽ ʧʨʝʬʝʨʝʥʮʽʾ ʥʘ ʦʩʥʦʚʽ ʚʠʷʚʣʝʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʛʝʣʴʤʽʥʪʥʠʭ ʽʥʚʘʟʽʡ (ʫ ʧʦʜʽʙʥʦʩʪʽ - ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʛʝʣʴʤʽʥʪʦʬʘʫʥʠ, ʫ ʧʘʨʘʤʝʪʨʘʭ 

ʟʘʨʘʞʝʥʦʩʪʽ, ʥʘ ʨʽʚʥʽ ʽʥʬʨʘʫʛʨʫʧʦʚʘʥʴ ʛʝʣʴʤʽʥʪʽʚ). ɺʽʜʤʽʥʥʽʩʪʴ ʧʦʣʷʛʘʣʘ ʫ ʪʦʤʫ, 

ʱʦ ʯʠʩʝʣʴʥʽʩʪʴ ʛʝʣʴʤʽʥʪʽʚ ʫ ʽʥʬʨʘʫʛʨʫʧʦʚʘʥʥʷʭ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʽʥʚʘʟʽʾ ʦʢʨʝʤʠʭ 

ʚʠʜʽʚ (ʥʝʤʘʪʦʜʘ I. neglecta, ʪʨʝʤʘʪʦʜʠ O. ranae, C. urniger) ʙʫʣʘ ʚʠʱʦʶ ʫ P. 

ridibundus. 

ɺ ʭʦʜʽ ʨʦʙʦʪʠ ʚʧʝʨʰʝ ʧʨʦʚʝʜʝʥʦ ʙʽʦʢʣʽʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ 

ʪʘ ʥʘʡʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʭ ʚ ʢʣʽʤʘʪʠʯʥʦʤʫ ʧʣʘʥʽ ʪʝʨʠʪʦʨʽʡ ʷʢ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ 

(ʩʢʣʘʜʘʶʪʴ (ʫ % ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ) ʜʣʷ P. ridibundus ï 20,73%, H. orientalis ï 

15,89%, B. viridis ï 9,31%, B. bombina ï 29,97%, P. fuscus ï 9,98%, L. vulgaris ï 

16,77%, E. calamita ï 4,63%,  R. temporaria ï 12,93%, B. bufo ï 17,97%, T. cristatus ï 

18,88%, ʛʽʙʨʠʜ P. ridibundus x P. lessonae ï 11,84%, P. lessonae ï 5,91%, R. arvalis ï 

28,68%), ʪʘʢ ʽ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʞʠʚʘʥʥʷ ʘʤʬʽʙʽʡ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ (2050 

ʨ.). ɺʠʷʚʣʝʥʦ, ʱʦ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʚʠʜʽʚ ʚ ʢʣʽʤʘʪʠʯʥʦʤʫ ʧʣʘʥʽ, ʪʝʨʠʪʦʨʽʷ 

ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ ʜʦ 2050 ʨʦʢʫ, ʙʫʜʝ ʟʘʣʠʰʘʪʠʩʷ ʩʧʨʠʷʪʣʠʚʦʶ. ʊʘʢ, ʪʘʢʽ 

ʚʠʜʠ, ʷʢ P. ridibundus, H. orientalis, B. viridis, B. bombina, P. fuscus, L. vulgaris, E. 

calamita ʤʘʪʠʤʫʪʴ ʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʢʣʽʤʘʪʠʯʥʦ ʩʧʨʠʷʪʣʠʚʠʭ ʜʣʷ ʩʚʦʛʦ 

ʽʩʥʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʡ; R. temporaria, B. bufo, T. cristatus, ʛʽʙʨʠʜ P. ridibundus x P. 

lessonae ʤʘʪʠʤʫʪʴ ʣʠʰʝ ʥʝʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʢʣʽʤʘʪʠʯʥʦ ʩʧʨʠʷʪʣʠʚʠʭ ʪʝʨʠʪʦʨʽʡ. 
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ɺ ʪʦʡ ʞʝ ʯʘʩ ʚʠʜʠ, ʷʢʽ ʻ ʥʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʠʤʠ ʩʘʤʝ ʥʘ ʪʝʨʠʪʦʨʽʾ ʇʦʣʽʩʩʷ ʽ ʚʞʝ ʚ 

ʣʽʩʦʩʪʝʧʦʚʽʡ ʟʦʥʽ ʤʘʡʞʝ ʥʝ ʪʨʘʧʣʷʶʪʴʩʷ, ʘ ʩʘʤʝ P. lessonae ʪʘ R. arvalis, ï 

ʤʘʪʠʤʫʪʴ ʟʥʘʯʥʦ ʤʝʥʰʝ ʩʧʨʠʷʪʣʠʚʠʭ ʟ ʪʦʯʢʠ ʟʦʨʫ ʢʣʽʤʘʪʫ ʪʝʨʠʪʦʨʽʡ, ʘ ʚʽʜʪʘʢ 

ʧʦʪʨʝʙʫʶʪʴ ʫ ʮʴʦʤʫ ʨʝʛʽʦʥʽ ʚʞʠʪʪʷ ʥʝʦʙʭʽʜʥʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʾʭ ʦʭʦʨʦʥʠ ʪʘ 

ʟʙʝʨʝʞʝʥʥʷ. 

ɺ ʭʦʜʽ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ ʙʫʣʦ 

ʩʪʚʦʨʝʥʦ ʨʷʜ ʥʦʚʠʭ ʦʙ`ʻʢʪʽʚ (n=6) ʉʤʘʨʘʛʜʦʚʦʾ ʤʝʨʝʞʽ ʋʢʨʘʾʥʠ ʟʘʛʘʣʴʥʦʶ 

ʧʣʦʱʝʶ 98804,56 ʛʘ, ʷʢʽ ʥʘ ʤʦʤʝʥʪ ʟʘʭʠʩʪʫ ʮʽʻʾ ʨʦʙʦʪʠ ʻ ʦʬʽʮʽʡʥʦ ʚʢʣʶʯʝʥʠʤʠ ʜʦ 

ʉʤʘʨʘʛʜʦʚʦʾ ʤʝʨʝʞʽ ʋʢʨʘʾʥʠ. ʑʝ 2 ʪʝʨʠʪʦʨʽʾ ʥʘʨʘʟʽ ʧʝʨʝʙʫʚʘʶʪʴ ʥʘ ʨʦʟʛʣʷʜʽ ʚ 

ʉʝʢʨʝʪʘʨʽʘʪʽ ɹʝʨʥʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ. ʊʘʢʦʞ ʟ ʤʝʪʦʶ ʦʭʦʨʦʥʠ ʚ ʪʦʤʫ ʯʠʩʣʽ ʘʤʬʽʙʽʡ 

ʙʫʣʦ ʧʽʜʛʦʪʦʚʘʥʦ ʧʨʦʝʢʪʠ ʩʪʚʦʨʝʥʥʷ 5 ʥʦʚʠʭ ʦʙ`ʻʢʪʽʚ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ 

ʬʦʥʜʫ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ (43078 ʛʘ) ʪʘ ʧʦʜʘʥʦ ʥʘ ʨʦʟʛʣʷʜ ʚ ʄʽʥʽʩʪʝʨʩʪʚʦ ʝʢʦʣʦʛʽʾ 

ʪʘ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ.  

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ ʦʪʨʠʤʘʥʥʽ ʘʢʪʫʘʣʴʥʠʭ ʜʘʥʠʭ ʱʦʜʦ ʩʪʘʥʫ 

ʧʦʧʫʣʷʮʽʡ ʘʤʬʽʙʽʡ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ, ʘ ʩʘʤʝ ʜʘʥʠʭ ʧʨʦ ʯʠʩʝʣʴʥʽʩʪʴ ʪʘ 

ʪʨʝʥʜ ʾʾ ʟʤʽʥʠ, ʧʨʦʚʝʜʝʥʥʽ ʘʥʘʣʽʟʫ ʥʘʷʚʥʦʩʪʽ ʪʝʨʠʪʦʨʽʡ ʢʣʽʤʘʪʠʯʥʦ ʩʧʨʠʷʪʣʠʚʠʭ 

ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʘʤʬʽʙʽʡ ʚ ʨʘʤʢʘʭ ʩʴʦʛʦʜʝʥʥʷ, ʪʘ ʧʨʦʛʥʦʟʦʚʘʥʦʾ ʧʨʦʙʘʣʽʩʪʠʯʥʦʾ 

ʤʦʜʝʣʽ ʟʤʽʥʠ ʢʣʽʤʘʪʫ. ɺʧʝʨʰʝ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʘʥʦʤʘʣʽʡ ʘʤʬʽʙʽʡ 

ʜʣʷ ʮʽʻʾ ʪʝʨʠʪʦʨʽʾ, ʘ ʪʘʢʦʞ ʫʪʦʯʥʝʥʦ ʜʘʥʽ ʱʦʜʦ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʧʠʩʽʚ ʮʽʻʾ ʛʨʫʧʠ 

ʪʚʘʨʠʥ ʟ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ. ɺʧʝʨʰʝ ʧʦʨʽʚʥʷʥʦ ʛʝʣʴʤʽʥʪʥʽ ʽʥʚʘʟʽʾ ʢʦʤʧʣʝʢʩʫ 

ʟʝʣʝʥʠʭ ʞʘʙ (ʢʦʤʧʣʝʢʩ çPelophylax esculentusè) ʪʘ ʥʘ ʦʩʥʦʚʽ ʮʴʦʛʦ ʚʠʷʚʣʝʥʦ 

ʚʽʜʤʽʥʥʦʩʪʽ ʝʢʦʣʦʛʽʾ ʭʘʨʯʫʚʘʥʥʷ ʜʚʦʭ ʚʠʜʽʚ ʢʦʤʧʣʝʢʩʫ. ʆʪʨʠʤʘʥʦ ʜʦʜʘʪʢʦʚʽ ʜʘʥʽ 

ʱʦʜʦ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʟʘʟʥʘʯʝʥʦʛʦ ʛʽʙʨʠʜʦʛʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʷʢʽ ʜʦʧʦʚʥʶʶʪʴ 

ʟʥʘʥʥʷ ʧʨʦ ʛʝʦʛʨʘʬʽʶ ʮʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ 

ʛʽʙʨʠʜʦʛʝʥʥʠʭ ʧʦʧʫʣʷʮʽʡ ʚ ʙʘʩʝʡʥʽ ʨ. ɼʥʽʧʨʦ, ʨ. ʇʨʠʧ`ʷʪʴ ʪʘ ʨ. ɿʘʭʽʜʥʠʡ ɹʫʛ. 

ɺʧʝʨʰʝ ʟʘ ʦʩʪʘʥʥʽ 20 ʨʦʢʽʚ ʧʽʜʪʚʝʨʜʞʝʥʦ ʥʘʷʚʥʽʩʪʴ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʧʦʧʫʣʷʮʽʾ 

ʦʯʝʨʝʪʷʥʦʾ ʨʦʧʫʭʠ ï ʚʠʜʫ, ʱʦ ʟʘʥʝʩʝʥʠʡ ʜʦ ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ. 

ʇʨʘʢʪʠʯʥʘ ʮʽʥʥʽʩʪʴ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʾʾ ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʠʢ ʟʙʝʨʝʞʝʥʥʷ 

ʟʝʤʥʦʚʦʜʥʠʭ, ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʪʘ ʨʦʟʰʠʨʝʥʥʷ ʚʞʝ ʽʩʥʫʶʯʠʭ ʦʙ`ʻʢʪʽʚ ʧʨʠʨʦʜʥʦ-
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ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʪʘ ʉʤʘʨʘʛʜʦʚʦʾ ʤʝʨʝʞʽ, ʧʨʦʚʝʜʝʥʥʷ ʤʘʡʙʫʪʥʽʭ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ 

ʪʘ ʙʽʦʽʥʜʠʢʘʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʙʫʣʦ ʚʢʣʶʯʝʥʦ ʚ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʟʚʽʪ ʧʦ ʈʝʟʦʣʶʮʽʾ 8 ɹʝʨʥʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ. ʊʦʯʢʠ ʟʥʘʭʽʜʦʢ ʻ ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʶ ʩʧʽʣʴʥʦʪʦʶ ʥʘ ʨʝʩʫʨʩʽ GBIF. ʈʦʙʦʪʘ ʥʘʜʘʻ 

ʚʘʞʣʠʚʽ ʘʢʪʫʘʣʴʥʽ ʜʘʥʽ ʱʦʜʦ ʯʠʩʝʣʴʥʦʩʪʽ ʘʤʬʽʙʽʡ ʥʘ ʤʦʤʝʥʪ ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʞʝʥʴ, ʘ ʪʘʢʦʞ ʬʣʫʢʪʫʘʮʽʡ ʢʣʽʤʘʪʠʯʥʦ ʩʧʨʠʷʪʣʠʚʠʭ ʪʝʨʠʪʦʨʽʡ ʜʣʷ 

ʟʝʤʥʦʚʦʜʥʠʭ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ ʚ ʢʦʥʪʝʢʩʪʽ ʛʣʦʙʘʣʴʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ, 

ʱʦ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʙʝʨʝʞʝʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʢʨʘʾʥʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʪʘʢʦʞ ʜʣʷ ʥʘʧʠʩʘʥʥʷ ʘʢʪʫʘʣʴʥʠʭ ʥʘʨʠʩʽʚ 

ʜʚʦʭ ʚʠʜʽʚ ʘʤʬʽʙʽʡ, ʟʘʥʝʩʝʥʠʭ ʜʦ ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ (ʦʜʠʥ ʽʟ ʥʠʭ, ʘ ʩʘʤʝ 

ʪʨʠʪʦʥ ʛʨʝʙʽʥʯʘʩʪʠʡ, ʙʫʚ ʟʘʥʝʩʝʥʠʡ ʚ ʭʦʜʽ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ ʜʦ ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ 

ʋʢʨʘʾʥʠ).  

ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʩʪʘʣʠ ʯʘʩʪʠʥʦʶ ʚʠʢʦʥʘʥʥʷ ʥʘʩʪʫʧʥʠʭ ʛʨʘʥʪʦʚʠʭ ʧʨʦʛʨʘʤ 

ʪʘ ʧʣʘʥʦʚʠʭ ʪʝʤ:  

1) ʨʦʟʜ̔ʣ 2. çʇʦʰʠʨʝʥʥʷ ʨʽʜʢʽʩʥʠʭ ʽ ʚʨʘʟʣʠʚʠʭ ʚʠʜʽʚ ʟʝʤʥʦʚʦʜʥʠʭ ʡ 

ʧʣʘʟʫʥʽʚ ʙʘʩʝʡʥʫ ʨʽʯʢʠ ʇʨʠʧ`ʷʪʴ ʪʘ ʚʠʷʚʣʝʥʥʷ ʥʘʡʙʽʣʴʰ ʮʽʥʥʠʭ ʪʝʨʠʪʦʨʽʡ ʜʣʷ ʾʭ 

ʦʭʦʨʦʥʠè ʧʣʘʥʦʚʦʾ ʪʝʤʠ ʚʽʜʜʽʣʫ ʄʦʥʽʪʦʨʠʥʛʫ ʪʘ ʦʭʦʨʦʥʠ ʪʚʘʨʠʥʥʦʛʦ ʩʚʽʪʫ ɯɯɯ-48-

20 çɺʠʚʯʝʥʥʷ ʪʘʢʩʦʥʦʤʽʯʥʠʭ ʛʨʫʧ ʭʨʝʙʝʪʥʠʭ ʪʚʘʨʠʥ ʚ ʤʝʞʘʭ ʤʦʜʝʣʴʥʠʭ 

ʪʝʨʠʪʦʨʽʡ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʋʢʨʘʾʥʠ ʪʘ ʜʽʣʷʥʦʢ ʟ ʚʠʩʦʢʠʤ 

ʘʥʪʨʦʧʦʛʝʥʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʟ ʤʝʪʦʶ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʾʭ ʦʭʦʨʦʥʠ ʪʘ 

ʤʝʥʝʜʞʤʝʥʪʫè (ʜʝʨʞʘʚʥʠʡ ʨʝʻʩʪʨʘʮʽʡʥʠʡ ʥʦʤʝʨ 0120U101270);  

2) ʛʨʘʥʪʦʚʘ ʪʝʤʘ ɼʌʌɼ ˉ76-2018 çʊʚʘʨʠʥʠ ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ ʚ 

ʫʤʦʚʘʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ: ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʪʘ ʧʨʦʛʥʦʟ ʚ ʢʦʥʪʝʢʩʪʽ ʨʦʟʙʫʜʦʚʠ 

ʥʘʮʽʦʥʘʣʴʥʦʾ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʾ ʤʝʨʝʞʽè; 

3) ʢʦʥʢʫʨʩʥʘ ʪʝʤʘ ʅɸʅ ʋʢʨʘʾʥʠ ɯɯ-10-20 çʋʜʦʩʢʦʥʘʣʝʥʥʷ ʢʨʠʪʝʨʽʾʚ ʪʘ ʜʘʥʠʭ 

ʜʣʷ ʦʮʽʥʢʠ ʩʪʘʥʫ ʧʦʧʫʣʷʮʽʡ ʚʠʜʽʚ ʪʚʘʨʠʥ, ʷʢʽ ʦʭʦʨʦʥʷʶʪʴʩʷ ɹʝʨʥʩʴʢʦʶ 

ʢʦʥʚʝʥʮʽʻʶ ʪʘ ʜʠʨʝʢʪʠʚʘʤʠ 2009/147 ɭʉ ʪʘ 92/43/ɭʉè (ʜʝʨʞʘʚʥʠʡ ʨʝʻʩʪʨʘʮʽʡʥʠʡ 

ʥʦʤʝʨ 0120U002105); 

4) ʢʦʥʢʫʨʩʥʠʡ ʧʨʦʝʢʪ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʬʦʥʜʫ ʜʦʩʣʽʜʞʝʥʴ ˉ2020.02/0171 

çʈʦʟʨʦʙʢʘ ʥʘʫʢʦʚʠʭ ʟʘʩʘʜ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʟʘʛʨʦʟ ʧʦʰʠʨʝʥʥʷ 
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ʥ̔ʚʘʟʠʚʥʠʭ ʚʠʜʽʚ ʨʠʙ ʨʽʯʢʦʚʦʶ ʤʝʨʝʞʝʶ ʽ ʧʝʨʝʭʽʜʥʠʤʠ ʚʦʜʘʤʠ ʋʢʨʘʾʥʠ (ʥʘ ʦʩʥʦʚʽ 

ʧʘʨʘʟʠʪʘʨʥʠʭ, ʧʦʧʫʣʷʮʽʡʥʠʭ ʽ ʛʝʥʝʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ)è; 

5) ʛʨʘʥʪʦʚʠʡ ʧʨʦʝʢʪ ʅɸʅ ʋʢʨʘʾʥʠ ˉ 29/02-2022(4) "ʉʪʚʦʨʝʥʥʷ ʛʝʥʝʪʠʯʥʦʾ 

ʙʘʟʠ ʜʘʥʠʭ ʧʘʨʘʟʠʪʽʚ ʬʦʥʦʚʠʭ ʚʠʜʽʚ ʘʤʬʽʙʽʡ ʪʘ ʨʝʧʪʠʣʽʡ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ". 

ʄʘʪʝʨʽʘʣʠ ʨʦʙʦʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʧʽʜ ʯʘʩ ʚʠʢʣʘʜʘʥʥʷ ʪʘʢʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ ʷʢ çɻʝʨʧʝʪʦʣʦʛʽʷè, çɻʝʨʧʝʪʦʢʫʣʴʪʫʨʘè, çʆʩʥʦʚʠ 

ʙʽʦʢʣʽʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷè, çʇʨʘʢʪʠʯʥʘ ʧʨʠʨʦʜʦʦʭʦʨʦʥʘè ʪʦʱʦ. ʄʘʪʝʨʽʘʣ, 

ʟʽʙʨʘʥʠʡ ʘʚʪʦʨʦʤ, ʙʫʚ ʜʦʜʘʥʠʡ ʜʦ ʛʝʨʧʝʪʦʣʦʛʽʯʥʦʾ ʢʦʣʝʢʮʽʾ ʚʽʜʜʽʣʫ ʄʦʥʽʪʦʨʠʥʛʫ 

ʪʘ ʦʭʦʨʦʥʠ ʪʚʘʨʠʥʥʦʛʦ ʩʚʽʪʫ ɯʥʩʪʠʪʫʪʫ ʟʦʦʣʦʛʽʾ ʽʤ. ɯ. ɯ. ʐʤʘʣʴʛʘʫʟʝʥʘ ʅɸʅ 

ʋʢʨʘʾʥʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʘʤʬʽʙʽʾ, ʇʨʘʚʦʙʝʨʝʞʥʝ ʇʦʣʽʩʩʷ, ʙʘʪʨʘʭʦʬʘʫʥʘ, 

ʙʽʦʢʣʽʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ, ʯʠʩʝʣʴʥʽʩʪʴ, ʤʦʨʬʦʤʝʪʨʽʷ, ʧʨʠʨʦʜʦʦʭʦʨʦʥʘ, 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚʠʜʽʚ, ʛʽʙʨʠʜʦʛʝʥʥʽ ʢʦʤʧʣʝʢʩʠ, ʤʦʨʬʦʣʦʛʽʯʥʽ ʘʥʦʤʘʣʽʾ. 
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ANNOTATION  

O. Yu. Marushchak. Current state of amphibians of Richgcoastal Polissia. ï 

Qualifying scientific work on manuscript rights. 

The dissertation for a scientific degree of the doctor of philosophy on a specialty 

091 ï çBiologyè. I. I. Schmalhausen Institute of Zoology, National Academy of 

Sciences of Ukraine, Kyiv, 2022.  

The dissertation is dedicated to the study of the current state of amphibians 

(Amphibia, Anura; Caudata) of the Rightcoastal Polissia fauna, the collection of current 

data on the distribution of all recorded species, the description of previously unstudied 

aspects of their morphology (including the use of an extended list of morphometric 

measurements), the study of the tendency to population changes in comparison with 

studies undertaken almost 40 years ago, research on the species composition of 

hybridogenic complexes of green frogs of the genus Pelophylax and the characteristics 

of their helminthic invasions, creation of new nature conservation areas valuable for the 

preservation of amphibian populations. In particular, an important part of the work is 

devoted to conducting bioclimatic modeling of territories favorable for the life of 

amphibians in terms of their climatic parameters, as well as predicting changes of such 

territories for the purpose of more effective and targeted protection of certain species of 

amphibians. An important component of the work is also the analysis of cases of 

detection of (background and massive) external morphological anomalies, as well as 

investigating of the possibilities of their use as bioindicators. 

The research was conducted on material consisting of own collections (more than 

70 expedition trips, including 21 objects of the nature reserve fund), records from other 

researchers and citizens within the framework of so-called "citizen science" data 

collection with personal communication or in social networks, data on records of 

amphibians in open Internet resources iNaturalist, UkrBIN and GBIF, analysis of 

materials from the collections of the National Museum of Natural History at the 

National Academy of Sciences of Ukraine (Kyiv), I. I. Schmalhausen Institute of 

Zoology of National Academy of Sciences of Ukraine (Kyiv), the Zoological Museum 

of the Ivan Franko National University of Lviv (Lviv), the Museum of Nature of the V. 



11 

N. Karazin Kharkiv National University (Kharkiv) and the Chernivtsi Regional 

Museum of Local Lore (Chernivtsi). Geocoding of the points was done using 

MAPS.ME and Google Earth Pro spatial orientation software followed by visualization 

in the geographic information system QGIS. Standard measurements were used for 

morphological analysis (Shcherbak, 1989; Pysanets, 2007): 8 ï for Caudata, 19 

measurements and 16 indices for Anura. Data processing was performed in Statistica v. 

10.0.228.8 and MS Excel 2013. Geoinformation modeling of climatically favorable 

areas for 13 identified amphibian species was performed using Maxent (v.3.4.0) 

software and 19 bioclimatic factors (bio01-bio19) available on the WorldClim open 

source. Climate changes used to model future changes in climatically favorable areas 

were used for the MIROC-6 ssp126 climate development model for the years 2000, 

2030, 2050 and 2070. The simulation was carried out using the "Bootstrap" replication 

type. Preprocessing of geocoded data for modeling was performed using the 'ntbox' 

package in the R environment (v.4.0.5) and MS Excel 2013. The quantitative 

assessment of climatically favorable areas was performed using the "colordistance" 

package in the R environment. The probability of differences in the constructed models 

was investigated using the software SAGA GIS (v.2.14) (Scatterplot function) and 

Adobe Photoshop CS 2018. The study of helminth fauna was carried out by an invasive 

method with the dissection of amphibians and the subsequent calculation of the 

intensity (average, minimum and maximum number of helminths in one individual of 

the host (II)) and the extensity of infestation (the proportion of infected individuals in 

the sample (EI). The species richness of helminths was described using the Sßrensen 

index. 

The calculation of the percentage of coloration of the abdomen of representatives 

of B. bombina was carried out using the program Vidana 1.0.1beta (available at the link 

http://www.ex.ac.uk/msel) according to the standard method (Walker, 2011). The 

classifications of O. D. Nekrasova (Nekrasova, 2008), K. Henle and A. Dubois (Henle 

et al., 2017b; 2017c; Dubois and Ohler, 2018) were used to define and describe the 

anomalies. Existing external morphological anomalies were described by calculating the 

frequency of occurrence of individuals with anomalies (Pas, %), the total spectrum of 
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detected anomalies (Sap) and the partial frequency of occurrence of anomalies (Aas, %). 

To study the species composition of populations of the complex of green frogs of the 

genus Pelophylax, the species affiliation of individuals was determined by 

electrophoretic analysis of a species-specific genetic marker - the Ldh-B gene. The 

Standard Data Form Manager (SDM Manager, v.4.2.3) program was used to create new 

territories of the Emerald Network and their subsequent inclusion in the official 

Emerald Network of Ukraine. The official part of the application for the inclusion of 

these objects took place with the mediation and direct participation of the non-

governmental public organization "Ukrainian Nature Conservation Group" (UNCG). 

During the research, a database of amphibian finds was collected, which includes 

1911 geocoded points, of which 32,75% are own finds. 48,61% of all amphibian records 

on the territory of the Rightcoastal Polissia of Ukraine are new for this territory. The 

points of amphibian records collected during the research are available in the format of 

several datasets in the international database of information on the distribution of 

species of fauna and flora (free access rights) GBIF. 

In the course of research, it was found that the composition of the batrachofauna 

of the Rightcoastal Polissia includes 13 taxonomic units (12 species and 1 hybrid) 

according to modern taxonomy (62% of the species composition of the batrachofauna of 

Ukraine; 10 species and 1 hybrid of Anura and 2 species of Caudata). For the first time 

in the last 20 years, the presence of a reproductive population of the natterjack toad has 

been confirmed, and it is obvious that this rare species of fauna of Ukraine is still 

preserved in sufficient numbers at least in the territory of the Volyn Polissia. 

Over a 40-year period, the amphibian populations of the Rightcoastal Polissia 

underwent changes in spatial (places of residence, number, composition of populations) 

and morphological structure (increase in cases of external morphological anomalies, 

including anomalous manifestations of coloration), as well as phenological features 

(shifting of spawning period, interrupting of hibernation), which in most cases is 

associated with anthropogenic influence on the studied territory (fragmentation of 

nature ranges, destruction of habitats, pollution, emergence of invasive species, etc.) and 

global climate changes. 
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During the study of the biotopic distribution of amphibians, it was determined 

that the most valuable refugia territories are the valleys of small rivers and water bodies. 

Lists of characteristic types of meadow habitats (according to the EUNIS classification) 

that are important for the survival of the amphibian species found in Polissia, and for 

which these species are the most typical, have also been prepared. 

Morphological descriptions of the studied species were made. In particular, on the 

basis of morphometric measurements, morphometric indicators were specified for all 12 

registered species and 1 hybrid form, intersex differences were specified for individual 

measurements and indices. 

During the study of the ventral coloring phenomorphs of B. bombina, the average 

degree of coloring was calculated, which is 45,8%. All 5 clusters of known 

phenomorphs were found in the studied individuals. Among them, hieroglyphic spots 

occurred most often (58,7%), pebble-like spots (0,9%) were of the smallest number. An 

middle correlation was found between the percentage of coloration of the B. bombina 

ventral part and the coordinate of the record, which confirms the assumptions published 

for this species from the territory of Latvia (Pupins and Pupina, 2008) and demonstrates 

the so-called clinal variability. 

During the study of manifestations of external morphological anomalies, 12 cases 

of their mass manifestation were revealed (provided the sample size is 25+ individuals). 

In 11 of them, the frequency of occurrence of abnormal individuals did not exceed the 

5% threshold by more than 2 times, and the spectrum of detected anomalies was 

heterogeneous. The highest rate of occurrence of abnormal individuals was 72.2% for 

the marsh frog sample from Nyvky Park in Kyiv. During studies of skin anomalies 

(research covering the entire territory of Ukraine and a much wider time period) it was 

found out that the percentage of individuals with this type of anomalies tends (a weak 

correlation) to be higher in regions with a greater integrated index of human influence 

(Hooman footprint). The largest number of abnormal individuals was found for 

amphibians of the green frogsô complex (ñPelophylax esculentusò complex - 57.5%), 

which can be explained by the fact that this group of amphibian fauna of Ukraine 

spends almost its entire life cycle in an aquatic environment that is an excellent solvent 
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and transporter of various types of pollutants, which can influence the ontogenesis of 

these amphibians for a longer time than for those forms that leave the aquatic 

environment after metamorphosis and return to it exclusively for spawning. The highest 

partial frequency of occurrence of anomalies was found for skin anomalies ï 52,8%. 

The second partial frequency of occurrence is ectromelia ï 5,6%. Other types of 

anomalies occurred singly. 

It was confirmed that P. ridibundus and the hybrid form (P. ridibundus x P. 

lessonae) have similar ecological preferences based on the identified features of 

helminth invasions (in similarity - species composition of helminth fauna, in parameters 

of infection, at the level of helminth infragroups). The difference was that the number of 

helminths in infragroups and the intensity of invasion of individual species (nematode I. 

neglecta, trematodes O. ranae, C. urniger) was higher in P. ridibundus. 

For the first time, bioclimatic modeling of favorable and the most favorable 

climatically territories as of today was carried out. They make up (in % of the research 

area) for P. ridibundus ï 20.73%, H. orientalis ï 15.89%, B. viridis ï 9.31%, B. 

bombina ï 29.97%, P. fuscus ï 9.98%, L. vulgaris ï 16.77%, E. calamita ï 4.63%, R. 

temporaria ï 12.93%, B. bufo ï 17.97%, T. cristatus ï 18.88%, P. ridibundus x P. 

lessonae hybrid ï 11.84%, P. lessonae ï 5.91%, R. arvalis ï 28.68%) , as well as for the 

further survival of amphibians of the Rightcoastal Polissia (2050). It was revealed that 

the territory of the Rightcoastal Polissia will remain favorable for most species in terms 

of climate until 2050. Thus, such species as P. ridibundus, H. orientalis, B. viridis, B. 

bombina, P. fuscus, L vulgaris, E. calamita will have a significant increase in 

climatically favorable territories for their existence; R. temporaria, B. bufo, T. cristatus, 

P. ridibundus x P. lessonae hybrid will have only a slight increase in climatically 

favorable areas. At the same time, the species that are most characteristic precisely on 

the territory of Polissia and already in the forest-steppe zone almost do not occur, 

namely P. lessonae and R. arvalis, will have much less favorable territories from the 

point of view of climate, and therefore need in this region taking the necessary measures 

for their protection and preservation. 
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In the course of the work, a number of new objects (n=6) of the Emerald Network 

of Ukraine with a total area of 98804.56 hectares were created on the territory of the 

Rightcoastal Polissia, which at the time of the protection of this work are officially 

included in the Emerald Network of Ukraine. Another 2 territories are currently under 

consideration by the Secretariat of the Bern Convention. Also, for the purpose of 

protection, including amphibians, projects for the creation of 5 new objects of the nature 

reserve fund of local importance (43078 hectares) were prepared and submitted for 

consideration to the Ministry of Environmental Protection and Natural Resources of 

Ukraine. 

The scientific novelty of the work consists in obtaining up-to-date data on the 

state of amphibian populations of the Rightcoastal Polissia, namely data on the number 

and trend of its change, conducting an analysis of the presence of territories climatically 

favorable for the existence of amphibians within the framework of today, and the 

predicted probabilistic model of climate change. For the first time, the analysis of 

morphological anomalies of amphibians for this territory was carried out, as well as the 

data on the morphological descriptions of this group of animals from the studied 

territory were clarified. For the first time, helminthic infestations of the complex of 

green frogs ("Pelophylax esculentus" complex) were compared, and on the basis of this, 

the differences in the nutrition ecology of the two species of the complex were revealed. 

Additional data on the species composition of the specified hybridogenic complex were 

obtained, which complement the knowledge of the geography of these complexes, the 

distribution of various variants of hybridogenic populations in the basin of the Dnipro 

River, the Pripyat River, and the Western Bug River. For the first time in the last 20 

years, the presence of a reproductive population of the natterjack toad, a species listed in 

the Red Book of Ukraine, has been confirmed. 

The practical value of the work is that its results can be used to create new and 

improve the existing methods of amphibian conservation, create new and expand 

existing objects of the nature reserve fund and the Emerald Network of Ukraine, 

conduct future monitoring and bioindicative studies. The results of the work were 

included in the national report under Resolution 8 of the Bern Convention. The 
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registration points of amphibians are available for use by the international scientific 

community on the GBIF resource. The work provides important up-to-date data on the 

number of amphibians at the time of research, as well as fluctuations in climatically 

favorable territories for amphibians of the Rightcoastal Polissia in the context of global 

climate changes, which will increase the effectiveness of preserving the country's 

biodiversity. The results of the research were also used to write up-to-date sketches of 

two species of amphibians listed in the Red Book of Ukraine (one of them, namely the 

crested newt, was included in the Red Book of Ukraine which is also an important result 

of the work). 

The results of the work became part of the implementation of the following grant 

programs and planned themes: 

1) section 2. "Distribution of rare and vulnerable species of amphibians and 

reptiles of the Pripyat River basin and identification of the most valuable territories for 

their protection" of the planned theme of the Department of Animal monitoring and 

conservation III -48-20 "Study of taxonomic groups of vertebrate animals within model 

territories of the nature reserve fund of Ukraine and areas with high anthropogenic 

impact in order to improve their protection and management" (state registration number 

0120U101270); 

2) DFFD grant theme No. 76-2018 "Animals of the Red Book of Ukraine under 

conditions of climate change: current state and prediction in the context of the 

development of the national nature reserve network"; 

3) competitive topic of the National Academy of Sciences of Ukraine II-10-20 

"Improvement of criteria and data for assessing the state of populations of animal 

species protected by the Bern Convention and directives 2009/147 EU and 92/43/EU" 

(state registration number 0120U002105); 
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ɺʉʊʋʇ 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ɸʤʬʽʙʽʾ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʯʫʪʣʠʚʠʤʠ ʜʦ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʟʤʽʥ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʉʘʤʝ ʮʷ ʛʨʫʧʘ ʪʚʘʨʠʥ ʧʝʨʰʦʶ ʨʝʘʛʫʻ ʥʘ ʚʧʣʠʚ 

ʧʦʣʣʶʪʘʥʪʽʚ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʛʣʦʙʘʣʴʥʽ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʪʘ ʩʧʨʠʯʠʥʝʥʽ 

ʥʠʤʠ ʦʧʦʩʝʨʝʜʢʦʚʘʥʽ ʟʤʽʥʠ ʚ ʙʽʦʮʝʥʦʟʘʭ (Howard and Bickford, 2014; Catenazzi, 

2015; Greenberg and Palen, 2021). ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ 

ʨʝʻʩʪʨʫʻʪʴʩʷ ʨʽʟʢʝ ʟʤʝʥʰʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʘʙʦ ʧʦʚʥʝ ʟʥʠʢʥʝʥʥʷ ʙʘʛʘʪʴʦʭ ʚʠʜʽʚ 

ʘʤʬʽʙʽʡ, ʩʢʦʨʦʯʝʥʥʷ ʪʘ ʬʨʘʛʤʝʥʪʘʮʽʷ ʾʭ ʘʨʝʘʣʽʚ (ɹʫʣʘʭʦʚ, 2007), ʧʽʜʚʠʱʝʥʥʷ 

ʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʟʘʛʘʣʴʥʦʾ ʯʘʩʪʢʠ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʘʥʦʤʘʣʽʡ ʚ ʧʨʠʨʦʜʥʠʭ 

ʧʦʧʫʣʷʮʽʷʭ ʮʽʻʾ ʛʨʫʧʠ ʪʚʘʨʠʥ.  

 ɺ ʭʦʜʽ ɭʚʨʦʽʥʪʝʛʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʽʥʪʝʥʩʠʚʥʦʛʦ ʢʫʨʩʫ ʥʘ ʚʠʢʦʥʘʥʥʷ 

ʤʽʞʥʘʨʦʜʥʠʭ ʜʦʤʦʚʣʝʥʦʩʪʝʡ, ʨʦʟʨʦʙʢʠ ʚ ʋʢʨʘʾʥʽ ʉʤʘʨʘʛʜʦʚʦʾ ʤʝʨʝʞʽ (ʉʄ, 

Emerald Network), ʩʪʚʦʨʝʥʥʷ ʥʘʮʽʦʥʘʣʴʥʠʭ ʟʚʽʪʽʚ ʟ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ, ʘ ʪʘʢʦʞ 

ʬʦʨʤʫʚʘʥʥʷ ʦʥʦʚʣʝʥʠʭ ʦʛʣʷʜʽʚ ʧʦ ʚʠʜʘʤ ʬʘʫʥʠ, ʟʘʥʝʩʝʥʠʭ ʜʦ ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ 

ʋʢʨʘʾʥʠ (ʏʂʋ) ʪʘ ʧʽʜʛʦʪʫʚʘʥʥʷ ʚʥʝʩʢʫ ʚ ʩʪʚʦʨʝʥʥʷ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʟʚʽʪʫ ʟ ʦʮʽʥʢʠ 

ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʧʦ ʈʝʟʦʣʶʮʽʾ 8 ɹʝʨʥʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ 1979 ʨ. (ɹʂ) ʙʫʣʦ ʥʝʦʙʭʽʜʥʠʤ 

ʟʽʙʨʘʪʠ ʫʩʶ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʘʤʬʽʙʽʡ, ʚʢʣʶʯʝʥʠʭ ʜʦ ʦʭʦʨʦʥʥʠʭ ʩʧʠʩʢʽʚ 

ʈʝʟʦʣʶʮʽʾ 6, ɼʦʜʘʪʢʽʚ ɯɯ ʪʘ ɯɯɯ ɹʂ (ɿʘʛʦʨʦʜʥʶʢ, 1999), ʘ ʪʘʢʦʞ ʩʧʠʩʢʽʚ ʨʝʛʽʦʥʘʣʴʥʦ 

ʨʽʜʢʽʩʥʠʭ ʚʠʜʽʚ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʦʭʦʨʦʥʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʘʢʪʫʘʣʴʥʦʛʦ ʩʪʘʥʫ 

ʧʦʧʫʣʷʮʽʡ ʘʤʬʽʙʽʡ ʜʦʟʚʦʣʠʪʴ ʟʨʦʙʠʪʠ ʚʘʛʦʤʠʡ ʚʥʝʩʦʢ ʚ ʨʦʟʨʦʙʢʫ ʤʝʥʝʜʞʤʝʥʪ-

ʧʣʘʥʽʚ ʟ ʫʧʨʘʚʣʽʥʥʷ ʥʦʚʦʫʪʚʦʨʝʥʠʤʠ ʦʙ`ʻʢʪʘʤʠ ʉʄ, ʘ ʪʘʢʦʞ ʥʘʜʘʪʠ ʘʢʪʫʘʣʴʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʟʘʛʘʣʴʥʦʥʘʮʽʦʥʘʣʴʥʠʭ ʟʚʽʪʽʚ ʚʽʜʥʦʩʥʦ ʩʪʘʥʫ ʦʭʦʨʦʥʠ ʚʠʜʽʚ 

ʟʝʤʥʦʚʦʜʥʠʭ, ʱʦ ʦʭʦʨʦʥʷʶʪʴʩʷ ʚ ʨʘʤʢʘʭ ɹʝʨʥʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ, ʨʘʪʠʬʽʢʦʚʘʥʦʾ 

ʋʢʨʘʾʥʦʶ. 

ʉʪʘʥ ʚʠʚʯʝʥʥʷ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ ʥʘʨʘʟʽ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚʽʜʥʦʩʥʦ 

ʥʝʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʚ ʷʢʠʭ ʯʘʩʪʦ ʙʨʘʢʫʻ ʩʫʯʘʩʥʠʭ ʜʘʥʠʭ. 

ʉʝʨʝʜ ʥʠʭ ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ ʜʠʩʝʨʪʘʮʽʡʥʫ ʨʦʙʦʪʫ ʉ. ʄ. ɿʘʙʨʦʜʠ (ɿʘʙʨʦʜʘ, 1983), 

ʷʢʘ ʤʽʩʪʠʪʴ ʜʘʥʽ ʧʨʦ ʬʝʥʦʣʦʛʽʶ, ʤʦʨʬʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʜʦʨʦʩʣʠʭ ʪʘ 

ʣʠʯʠʥʢʦʚʠʭ ʩʪʘʜʽʡ ʟʝʤʥʦʚʦʜʥʠʭ ʥʘ ʪʝʨʠʪʦʨʽʾ ʎʝʥʪʨʘʣʴʥʦʛʦ ʪʘ ɿʘʭʽʜʥʦʛʦ ʇʦʣʽʩʩʷ. 

ʇʨʦʪʝ, ʚʘʨʪʦ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ, ʭʦʯʘ ʨʦʙʦʪʘ ʜʦʚʦʣʽ ʨʦʟʛʦʨʥʫʪʘ, ʚʩʝ ʞ ʥʘ ʩʴʦʛʦʜʥʽ 



25 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʦ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʜʘʥʠʭ 

ʬʘʢʪʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʥʘʯʥʦ ʰʠʨʰʽ, ʥʽʞ ʙʽʣʷ 40 ʨʦʢʽʚ ʪʦʤʫ, ʽ ʚʢʣʶʯʘʶʪʴ ʚ 

ʩʝʙʝ ʥʦʚʽʪʥʽ ʤʝʪʦʜʠ ʩʪʘʪʠʩʪʠʢʠ, ɻɯʉ-ʤʦʜʝʣʶʚʘʥʥʷ, ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʟʥʘʭʽʜʦʢ. ʅʘ ʜʦʜʘʯʫ ʜʦ ʥʘʷʚʥʦʩʪʽ ʙʽʣʴʰʦʾ 

ʢʽʣʴʢʦʩʪʽ ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʤʝʪʦʜʠʢ, ʥʘ ʩʴʦʛʦʜʥʽ ʽʩʥʫʻ ʟʥʘʯʥʦ ʰʠʨʰʠʡ ʩʧʝʢʪʨ 

ʤʦʞʣʠʚʦʩʪʝʡ ʟʙʦʨʫ ʤʘʪʝʨʽʘʣʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʘʤʬʽʙʽʡ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ 

ʥʘʚʝʜʝʥʽ ʚ ʨʦʙʦʪʘʭ ʧʦ ʙʘʩʝʡʥʫ ʨ. ʇʨʠʧ`ʷʪʴ (ʈʝʰʝʪʠʣʦ, 2011), ʪʝʨʠʪʦʨʽʾ ʐʘʮʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʫ (ʅʇʇ) (ɹʘʰʪʘ ʪʘ ʽʥ., 2016), ʪʝʨʠʪʦʨʽʾ ʇʦʣʽʩʴʢʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ (ʇɿ) (ʅʝʢʨʘʩʦʚʘ, 2015), ʪʝʨʠʪʦʨʽʾ ʅʦʙʝʣʴʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʫ (ɾʫʨʘʚʯʘʢ  ̔ʐʠʜʣʦʚʩʴʢʠʡ, 2012) ʪʘ ʚ ʨʦʙʦʪʘʭ ʧʦ 

ʚʠʚʯʝʥʥʶ ʛʽʙʨʠʜʦʛʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟʝʣʝʥʠʭ ʞʘʙ (ʄʝʞʞʝʨʠʥ ʪʘ ʄʦʨʦʟʦʚ-

ʃʝʦʥʦʚ, 1993; ʅʝʢʨʘʩʦʚʘ ʪʘ ʄʦʨʦʟʦʚ-ʃʝʦʥʦʚ, 2001; ʅʝʢʨʘʩʦʚʘ, 2002; ʄʝʞʞʝʨʠʥ ʠ 

ʜʨ., 2005; ʄʦʨʦʟʦʚ-ʃʝʦʥʦʚ ʠ ʜʨ., 2007; ʄʝʞʞʝʨʠʥ ʠ ʜʨ., 2009; ʄʦʨʦʟʦʚ-ʃʝʦʥʦʚ ʠ 

ʜʨ., 2009; ʈʦʩʪʦʚʩʴʢʘ, 2011). ɺ ʧʝʨʽʦʜ ʟ 2017 ʧʦ 2021 ʨʦʢʠ ʥʘʙʫʣʦ ʧʦʧʫʣʷʨʥʦʩʪʽ 

ʦʧʫʙʣʽʢʫʚʘʥʥʷ ʧʝʨʚʠʥʥʠʭ ʜʘʥʠʭ ʧʨʦ ʟʥʘʭʽʜʢʠ ʚʠʜʽʚ ʬʘʫʥʠ ʪʘ ʬʣʦʨʠ ʋʢʨʘʾʥʠ, 

ʟʦʢʨʝʤʘ ʽ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʪʝʨʠʪʦʨʽʾ (ʅʝʢʨʘʩʦʚʘ ʪʘ ʽʥ., 2019; ʄʘʨʫʱʘʢ ʪʘ 

ʅʝʢʨʘʩʦʚʘ, 2021). ʊʘʢʦʞ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʽʩʥʫʶʪʴ ʰʠʨʰʽ ʤʦʞʣʠʚʦʩʪʽ 

ʧʨʦʚʝʜʝʥʥʷ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʥʘʧʨʠʢʣʘʜ ʚ ʘʩʧʝʢʪʽ ʟʘʨʘʞʝʥʥʷ 

ʛʝʣʴʤʽʥʪʘʤʠ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʙʘʪʨʘʭʦʬʘʫʥʠ (Ceirans et al., 2021). ɺʘʨʪʦ  ʟʘʟʥʘʯʠʪʠ, 

ʱʦ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʘ ʩʢʣʘʜʦʚʘ ʜʦʩʣʽʜʞʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʥʝʜʦʩʪʘʪʥʽʡ ʤʽʨʽ, ʘʙʦ 

ʜʘʣʝʢʘ ʚʽʜ ʩʫʯʘʩʥʠʭ ʥʘʧʨʷʤʢʽʚ ʨʦʟʫʤʽʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ 

ʩʪʨʘʪʝʛʽʡ. ʆʜʥʽʻʶ ʟ ʥʠʭ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʛʝʨʧʝʪʦʢʫʣʴʪʫʨʠ ʥʘ ʧʨʠʢʣʘʜʽ 

ʦʯʝʨʝʪʷʥʦʾ ʨʦʧʫʭʠ, ʟ ʤʝʪʦʶ ʧʽʜʪʨʠʤʘʥʥʷ ʜʠʢʠʭ ʧʦʧʫʣʷʮʽʡ ʪʘ ʩʪʚʦʨʝʥʥʷ ʩʭʝʤʠ 

ʨʦʟʤʥʦʞʝʥʥʷ ʚ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʫʤʦʚʘʭ. 

 ɼʦʜʘʪʢʦʚʦ, ʘʢʪʫʘʣʴʥʽʩʪʴ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ ʚʧʝʨʰʝ ʧʨʦʚʝʜʝʥʽʡ ʣʦʢʘʣʴʥʽʡ 

ʦʮʽʥʮ ̔ ʩʪʘʥʫ ʪʘ ʧʦʰʠʨʝʥʥʷ ʘʤʬʽʙʽʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧôʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤ ʪʘ ɻɯʉ ʪʝʭʥʦʣʦʛʽʡ (Phillips et al., 2006; 

ʅʝʢʨʘʩʦʚʘ ʪʘ ʽʥ., 2019) ʽ ʚʠʷʚʣʝʥʥ ̔ ʪʝʥʜʝʥʮʽʾ ʱʦʜʦ ʤʦʞʣʠʚʠʭ ʥʘʩʣʽʜʢʽʚ 

ʧʦʛʽʨʰʝʥʥʷ ʢʣʽʤʘʪʠʯʥʠʭ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʫʤʦʚ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤ ï Google 

Earth; Saga GIS, QGIS, Maxent, Diva GIS ʪʘ ʽʥ. ʥʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ 
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ʟʨʦʙʣʝʥʦ ʫʪʦʯʥʝʥʥʷ ʧʦʰʠʨʝʥʥʷ ʚʠʜʽʚ ʘʤʬʽʙʽʡ ʥʘ ʪʝʨʠʪʦʨʽʾ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ 

ʇʦʣʽʩʩʷ ʫ ʢʦʥʪʝʢʩʪʽ ʛʣʦʙʘʣʴʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʪʘ ʩʧʨʦʛʥʦʟʦʚʘʥʦ ʟʤʽʥʠ 

ʪʝʨʠʪʦʨʽʡ ʧʨʠʜʘʪʥʠʭ ʚ ʢʣʽʤʘʪʠʯʥʦʤʫ ʧʣʘʥʽ ʜʣʷ ʫʩʽʭ ʚʠʷʚʣʝʥʠʭ ʚʠʜʽʚ ʟʝʤʥʦʚʦʜʥʠʭ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʻ ʘʢʪʫʘʣʴʥʠʤʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʥʘʜʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʘʤʬʽʙʽʡ, ʷʢʫ ʤʦʞʥʘ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʙʽʦʽʥʜʠʢʘʮʽʾ ʪʘ 

ʦʮʽʥʢʠ ʩʪʘʥʫ ʙʽʦʪʦʧʽʚ (ʫ ʪ. ʯ. ʘʥʦʤʘʣʴʥʽ ʧʨʦʷʚʠ ʪʘ ʟʘʙʘʨʚʣʝʥʥʷ). 

ʆʙ`ʻʢʪ ʜʦʩʣʽʜʞʝʥʴ. ʆʙ`ʻʢʪʦʤ ʜʦʩʣʜ̔ʞʝʥʥ ̫ ʻ ʘʤʬʽʙʽʾ ʬʘʫʥʠ 

ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʴ. ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʴ  ̒ ʛʝʦʛʨʘʬʽʯʥʝ ʧʦʰʠʨʝʥʥʷ 

ʘʤʬʽʙʽʡ, ʯʠʩʝʣʴʥʽʩʪʴ, ʟʤʽʥʠ ʢʣʽʤʘʪʠʯʥʦ ʩʧʨʠʷʪʣʠʚʠʭ ʪʝʨʠʪʦʨʽʡ, ʟʦʚʥʽʰʥʽ 

ʤʦʨʬʦʣʦʛʽʯʥʽ ʘʥʦʤʘʣʽʾ, ʤʦʨʬʦʣʦʛʽʯʥʽ ʪʘ ʬʝʥʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʛʝʣʴʤʽʥʪʥʽ 

ʽʥʚʘʟʽʾ ʪʘ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʟʘʭʦʜʠ, ʥʘʧʨʘʚʣʝʥʽ ʥʘ ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ ʚʠʜʽʚ. 

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʨʦʙʦʪʠ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʦʮʽʥʠʪʠ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʬʘʫʥʠ ʪʘ 

ʝʢʦʣʦʛʽʾ ʟʝʤʥʦʚʦʜʥʠʭ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ ʋʢʨʘʾʥʠ. ɼʣʷ ʾʾ ʜʦʩʷʛʥʝʥʥʷ ʙʫʣʠ 

ʧʦʩʪʘʚʣʝʥʽ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ:  

1) ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʪʘʢʩʦʥʦʤʽʯʥʠʡ ʩʢʣʘʜ ʬʘʫʥʠ ʟʝʤʥʦʚʦʜʥʠʭ 

ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ;  

2) ʚʠʚʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʭʦʨʦʣʦʛʽʯʥʦʾ (ʢʘʜʘʩʪʨʦ-ʧʨʦʩʪʦʨʦʚʦʾ) ʩʪʨʫʢʪʫʨʠ 

ʧʦʧʫʣʷʮʽʡ ʟʝʤʥʦʚʦʜʥʠʭ ʧʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ (ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʥʘʷʚʥʽ ʜʘʥʥʽ, 

ʩʪʚʦʨʠʪʠ ʢʘʜʘʩʪʨ ʟʥʘʭʽʜʦʢ ʘʤʬʽʙʽʡ); 

3) ʚʠʚʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʩʪʨʫʢʪʫʨʠ ʧʦʧʫʣʷʮʽʡ ʟʝʤʥʦʚʦʜʥʠʭ 

ʧʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ (ʜʦʧʦʚʥʠʪʠ ʤʦʨʬʦʣʦʛʽʯʥʽ ʦʧʠʩʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʠʜʽʚ ʥʘ 

ʦʩʥʦʚʽ ʦʨʠʛʽʥʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ); 

4) ʜʦʩʣʽʜʠʪʠ ʚʠʷʚʠ ʟʦʚʥʽʰʥʽʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʘʥʦʤʘʣʽʡ, ʷʢ ʧʦʢʘʟʥʠʢʽʚ 

ʩʪʘʥʫ ʧʦʧʫʣʷʮʽʡ ʪʘ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; 

5) ʥʘ ʦʩʥʦʚʽ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʪʘ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʚʠʷʚʠʪʠ 

ʧʦʰʠʨʝʥʥʷ ʛʽʙʨʠʜʦʛʝʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʟʝʣʝʥʠʭ ʞʘʙ ʨʦʜʫ Pelophylax; 

6) ʜʦʩʣʽʜʠʪʠ ʙʽʦʪʦʧʽʯʥʠʡ ʨʦʟʧʦʜʽʣ ʪʘ ʦʩʥʦʚʥʽ ʝʢʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʟʝʤʥʦʚʦʜʥʠʭ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ;  
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7) ʜʦʩʣʽʜʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʟʘʨʘʞʝʥʥʷ ʛʝʣʴʤʽʥʪʘʤʠ ʧʦʧʫʣʷʮʽʡ ʟʝʣʝʥʠʭ ʞʘʙ 

ʨʦʜʫ Pelophylax ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʪʝʨʠʪʦʨʽʾ; 

8) ʦʮʽʥʠʪʠ ʥʦʚʽ ʧʝʨʩʧʝʢʪʠʚʥʽ ʧʽʜʭʦʜʠ ʜʦ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʘʤʬʽʙʽʡ ʚ ʢʦʥʪʝʢʩʪʽ ʨʦʟʚʠʪʢʫ ʙʽʦʪʝʭʥʦʣʦʛʽʡ; 

9) ʥʘ ʦʩʥʦʚʽ ɻɯʉ-ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʷʚʠʪʠ ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʽ 

ʤʽʩʮʝʧʝʨʝʙʫʚʘʥʥʷ ʪʘ ʪʝʥʜʝʥʮʽʾ ʱʦʜʦ ʧʦʰʠʨʝʥʥʷ ʘʤʬʽʙʽʡ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʟʛʽʜʥʦ 

ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʩʮʝʥʘʨʽʾʚ ʥʘ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʪʘ ʜʦ 2050 ʨʦʢʫ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 19 ʙʽʦʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ (WorldClim); 

10) ʦʮʽʥʠʪʠ ʨʝʛʽʦʥʘʣʴʥʠʡ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʡ ʩʪʘʪʫʩ ʟʝʤʥʦʚʦʜʥʠʭ ʽ 

ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʾʭ ʦʭʦʨʦʥʠ ʪʘ ʤʽʩʮʴ, ʜʝ ʚʦʥʠ ʤʝʰʢʘʶʪʴ 

(ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʩʪʚʦʨʝʥʥʷ ʦʙ'ʻʢʪʽʚ ʇɿʌ ʪʘ Emerald Network).   

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʉʪʘʥʜʘʨʪʥʽ ʤʝʪʦʜʠ ʟʙʦʨʫ ʜʘʥʠʭ ʧʨʦ ʟʥʘʭʽʜʢʠ ʚʠʜʽʚ 

(ʧʦʣʴʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʤʘʨʰʨʫʪʥʽ ʦʙʣʽʢʠ, ʘʥʘʣʽʟ ʚʽʜʢʨʠʪʠʭ ʙʘʟ ʜʘʥʠʭ, ʟʙʽʨ ʜʘʥʠʭ ʚ 

ʨʘʤʢʘʭ çcitizen scienceè), ʪʨʘʜʠʮʽʡʥʘ ʤʦʨʬʦʤʝʪʨʽʷ, ʤʝʪʦʜʠ ʧʦʨʽʚʥʷʣʴʥʦʾ 

ʤʦʨʬʦʣʦʛʽʾ ʪʘ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ, ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʤʦʨʬʦʣʦʛʽʾ ʟʘʙʘʨʚʣʝʥʥʷ, ʤʝʪʦʜʠ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ (ɻɯʉ) ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ 

ʚʽʟʫʘʣʽʟʘʮʽʾ, ʝʣʝʢʪʨʦʬʦʨʝʪʠʯʥʠʡ ʘʥʘʣʽʟ, ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʚʠʜʦʚʦʛʦ ʙʘʛʘʪʩʪʚʘ, 

ʽʥʚʘʟʠʚʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʛʝʣʴʤʽʥʪʦʬʘʫʥʠ, ʧʨʠʞʠʪʪʻʚʽ ʤʝʪʦʜʠ ʝʢʩʪʨʘʢʮʽʾ 

ʩʝʢʨʝʪʽʚ ʰʢʽʨʥʠʭ ʟʘʣʦʟ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʋʪʦʯʥʝʥʦ ʩʪʘʙʽʣʴʥʽʩʪʴ ʚʠʜʦʚʦʛʦ 

ʩʢʣʘʜʫ ʘʤʬʽʙʽʡ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʧʝʨʝʜʥʽʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ 40-ʨʽʯʥʦʾ ʜʘʚʥʠʥʠ, ʟ ʫʪʦʯʥʝʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʢʦʤʧʣʝʢʩʫ çPelophylax esculentusè. ʇʽʜʪʚʝʨʜʞʝʥʦ ʨʽʚʥʦʤʽʨʥʠʡ 

ʨʦʟʧʦʜʽʣ ʫʩʽ ʟʥʘʡʜʝʥʠʭ ʚʠʜʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ, ʦʢʨʽʤ ʞʘʙʠ ʩʪʘʚʢʦʚʦʾ ʪʘ 

ʨʦʧʫʭʠ ʦʯʝʨʝʪʷʥʦʾ. ʇʽʜʪʚʝʨʜʞʝʥʦ ʥʘʷʚʥʽʩʪʴ ʥʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʟʥʘʯʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʦʩʦʙʠʥ ʘʤʬʽʙʽʡ ʽʟ ʟʦʚʥʽʰʥʽʤʠ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʘʥʦʤʘʣʽʷʤʠ, ʥʘʡʯʘʩʪʽʰʝ 

ʩʝʨʝʜ ʷʢʠʭ ʪʨʘʧʣʷʶʪʴʩʷ ʘʥʦʤʘʣʽʾ ʧʦʢʨʠʚʽʚ (ʜʦʤʽʥʫʶʪʴ ʫ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʢʦʤʧʣʝʢʩʫ 

çPelophylax esculentusè). ɺʧʝʨʰʝ ʚʠʢʦʥʘʥʦ ʙʽʦʢʣʽʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ 

ʩʧʨʠʷʪʣʠʚʠʭ ʜʣʷ ʘʤʬʽʙʽʡ ʪʝʨʠʪʦʨʽʡ ʜʦ 2050 ʨʦʢʫ ʽ ʚʠʷʚʣʝʥʦ, ʱʦ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʯʘʩʪʢʘ ʩʧʨʠʷʪʣʠʚʠʭ ʪʝʨʠʪʦʨʽʡ ʙʫʜʝ ʟʨʦʩʪʘʪʠ ʜʣʷ ʫʩʽʭ ʚʠʜʽʚ, ʦʢʨʽʤ 
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ʞʘʙʠ ʛʦʩʪʨʦʤʦʨʜʦʾ ʪʘ ʞʘʙʠ ʩʪʘʚʢʦʚʦʾ. ɺʩʪʘʥʦʚʣʝʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʙʝʨʝʞʝʥʥʷ 

ʘʤʬʽʙʽʡ ʥʘ ʪʝʨʠʪʦʨʽʷʭ-ʨʝʬʫʛʽʫʤʘʭ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʝʟʫʣʴʪʘʪʽʚ ʙʽʦʢʣʽʤʘʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʚʠʷʚʣʝʥʠʭ ʤʽʩʮʴ ʣʦʢʘʣʴʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ 

ʟʝʤʥʦʚʦʜʥʠʭ, ʪʘ ʟ ʦʜʥʦʯʘʩʥʠʤ ʨʦʟʰʠʨʝʥʥʷʤ ʧʦʢʨʠʪʪʷ ʪʝʨʠʪʦʨʽʾ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ 

ʇʦʣʽʩʩʷ ʦʙ`ʻʢʪʘʤʠ ʉʤʘʨʘʛʜʦʚʦʾ ʤʝʨʝʞʽ ʪʘ ʇɿʌ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʻ ʩʘʤʦʩʪʽʡʥʠʤ 

ʜʦʩʣʽʜʞʝʥʥʷʤ ʟʜʦʙʫʚʘʯʘ. ɿʜʦʙʫʚʘʯʝʤ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʟʘ 

ʪʝʤʦʶ, ʩʘʤʦʩʪʽʡʥʦ ʟʽʙʨʘʥʦ ʧʝʨʝʚʘʞʥʫ ʯʘʩʪʠʥʫ ʦʧʠʩʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʊʘʢʦʞ 

ʟʜʦʙʫʚʘʯʝʤ ʩʘʤʦʩʪʽʡʥʦ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʦʙʨʦʙʢʫ ʫʩʴʦʛʦ ʥʘʷʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʚ 

ʪʦʤʫ ʯʠʩʣʽ ʟʽʙʨʘʥʦʛʦ ʥʠʤ ʩʘʤʦʩʪʽʡʥʦ (2013ï2021 ʨʨ.). ʊʘʢʦʞ ʘʚʪʦʨʦʤ ʦʧʨʘʮʴʦʚʘʥʽ 

ʤʘʪʝʨʽʘʣʠ ʢʦʣʝʢʮʽʾ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʥʘʫʢʦʚʦ-ʧʨʠʨʦʜʥʠʯʦʛʦ ʤʫʟʝʶ ʅɸʅ ʋʢʨʘʾʥʠ, 

ɯʥʩʪʠʪʫʪʫ ʟʦʦʣʦʛʽʾ ʽʤ. ɯ. ɯ. ʐʤʘʣʴʛʘʫʟʝʥʘ ʅɸʅ ʋʢʨʘʾʥʠ, ɿʦʦʣʦʛʽʯʥʦʛʦ ʤʫʟʝʶ 

ʃʴʚʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ, ʄʫʟʝʶ ʧʨʠʨʦʜʠ 

ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ɺ. ʅ. ʂʘʨʘʟʽʥʘ ʪʘ ʏʝʨʥʽʚʝʮʴʢʦʛʦ 

ʦʙʣʘʩʥʦʛʦ ʢʨʘʻʟʥʘʚʯʦʛʦ ʤʫʟʝʶ. ʇʦʣʴʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʟʙʽʨ, ʢʘʤʝʨʘʣʴʥʘ ʦʙʨʦʙʢʘ ʪʘ 

ʚʠʟʥʘʯʝʥʥʷ ʤʘʪʝʨʽʘʣʫ, ɻɯʉ-ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʷ, ʧʨʦʚʝʜʝʥʥʷ 

ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʨʦʤʽʨʽʚ, ʘʥʘʣʽʟ ʜʘʥʠʭ ʤʦʨʬʦʤʝʪʨʽʾ, ʤʦʨʬʦʣʦʛʽʾ ʪʘ ʬʝʥʦʣʦʛʽʾ 

ʧʨʦʚʝʜʝʥʽ ʜʠʩʝʨʪʘʥʪʦʤ ʩʘʤʦʩʪʽʡʥʦ. ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʪʘ ʘʥʘʣʽʟ 

ʛʝʣʴʤʽʥʪʥʠʭ ʽʥʚʘʟʽʡ ʙʫʣʠ ʚʠʢʦʥʘʥʽ ʥʘ ʙʘʟʽ ʚʽʜʜʽʣʽʚ ɽʚʦʣʶʮʽʡʥʦ-ʛʝʥʝʪʠʯʥʠʭ ʦʩʥʦʚ 

ʩʠʩʪʝʤʘʪʠʢʠ ʪʘ ʇʘʨʘʟʠʪʦʣʦʛʽʾ ɯʥʩʪʠʪʫʪʫ ʟʦʦʣʦʛʽʾ ʽʤ. ɯ. ɯ. ʐʤʘʣʴʛʘʫʟʝʥʘ ʅɸʅ 

ʋʢʨʘʾʥʠ ʚʽʜʧʦʚʽʜʥʦ. 

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ ʚʠʡʰʣʠ ʜʨʫʢʦʤ 6 ʧʫʙʣʽʢʘʮʽʡ ʚ 

ʟʘʢʦʨʜʦʥʥʠʭ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ, ʧʨʦʽʥʜʝʢʩʦʚʘʥʠʭ ʫ ʙʘʟʘʭ ʜʘʥʠʭ Scopus (1-Q2, 4-

Q3, 1 ï ʙʝʟ ʢʚʘʨʪʠʣʷ) ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʣʘʩʠʬʽʢʘʮʽʾ SCImago Journal and Country 

Rank ʽ / ʘʙʦ Journal Citation Reports ʪʘ 3 ʩʪʘʪʪʽ ʫ ʚʠʜʘʥʥʷʭ, ʱʦ ʥʘ ʤʦʤʝʥʪ 

ʧʫʙʣʽʢʘʮʽʾ ʚʭʦʜʷʪʴ ʜʦ ʧʝʨʝʣʽʢʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʴ ʋʢʨʘʾʥʠ. 

ɸʧʨʦʙʘʮʽʷ ʤʘʪʝʨʽʘʣʽʚ ʜʠʩʝʨʪʘʮʽʾ. ɼʦʧʦʚʽʜʽ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʡ ʦʙʛʦʚʦʨʝʥʦ ʥʘ ʢʦʥʬʝʨʝʥʮʽʷʭ ʤʦʣʦʜʠʭ 

ʜʦʩʣʽʜʥʠʢʽʚ-ʟʦʦʣʦʛʽʚ, ʢʦʥʬʝʨʝʥʮʽʾ çɿʦʦʣʦʛʽʷ ʚ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ: ʚʠʢʣʠʢʠ XXI 

ʩʪʦʣʽʪʪʷè, ʷʢʽ ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ ʙʘʟʽ ɯʥʩʪʠʪʫʪʫ ʟʦʦʣʦʛʽʾ ʽʤ. ɯ. ɯ. ʐʤʘʣʴʛʘʫʟʝʥʘ ʅɸʅ 
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ʋʢʨʘʾʥʠ (ʂʠʾʚ, 2018, 2021) ʪʘ ʥʘ ʢʽʣʴʢʦʭ ʢʦʥʬʝʨʝʥʮʽʷʭ, ʟʦʢʨʝʤʘ ʥʘ ɯɯɯ ʥʘʫʢʦʚʦ-

ʪʝʦʨʝʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʂʣʘʩʠʬʽʢʘʮʽʷ ʨʦʩʣʠʥʥʦʩʪʽ ʪʘ ʙʽʦʪʦʧʽʚ ʋʢʨʘʾʥʠè, (ʂʠʾʚ, 

2018), V ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʈʝʛʽʦʥʘʣʴʥʽ ʘʩʧʝʢʪʠ 

ʬʣʦʨʠʩʪʠʯʥʠʭ ʽ ʬʘʫʥʽʩʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴè (ʏʝʨʥʽʚʮʽ, 2018), XIV ʄʽʞʥʘʨʦʜʥʽʡ 

ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ ʽ ʘʩʧʽʨʘʥʪʽʚ çʄʦʣʦʜʴ ʽ ʧʦʩʪʫʧ ʙʽʦʣʦʛʽʾè, 

ʧʨʠʩʚʷʯʝʥʽʡ 185 ʨʽʯʥʠʮʽ ʚʽʜ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ɹ. ɼʠʙʦʚʩʴʢʦʛʦ (ʃʴʚʽʚ, 2018), IV 

International Symposium on EuroAsian Biodiversity (Kyiv, 2018), ʅʘʫʢʦʚʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ çʉʪʘʥ ʽ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʝʢʦʩʠʩʪʝʤ ʐʘʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʫ ʪʘ ʽʥʰʠʭ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʨʠʪʦʨʽʡè (ʐʘʮʴʢ, 2018), ɯɯ 

International ʩonference on biomedical sciences ñSmart Bioò (Kaunas, 2018), ʍ 

International conference on biodiversity research (Daugavpils, 2019), X 

ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɹʽʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ï 2019è 

(ɾʠʪʦʤʠʨ, 2019). 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʠʢʣʘʜʝʥʘ ʥʘ 249 

ʩʪʦʨʽʥʢʘʭ, ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʘʥʦʪʘʮʽʾ, ʟʤʽʩʪʫ, ʦʩʥʦʚʥʦʾ ʯʘʩʪʠʥʠ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ 

ʜʞʝʨʝʣ (150 ʧʦʩʠʣʘʥ)ɹ ʪʘ ʜʚʘʥʘʜʮʷʪʠ ʜʦʜʘʪʢʽʚ. ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʥʘʩʪʫʧʥʠʭ ʨʦʟʜʽʣʽʚ: ʚʩʪʫʧ, ʦʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠ, ʤʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ, ʨʝʟʫʣʴʪʘʪʠ ʪʘ 

ʦʙʛʦʚʦʨʝʥʥʷ, ʚʠʩʥʦʚʢʠ, ʪʘ ʚʠʢʣʘʜʝʥʘ ʥʘ 150 ʩʪʦʨʽʥʢʘʭ. ʊʝʢʩʪ ʜʠʩʝʨʪʘʮʽʾ ʤʽʩʪʠʪʴ 

18 ʽʣʶʩʪʨʘʮʽʡ ʪʘ 19 ʪʘʙʣʠʮ.ɹ 

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ, ʛʨʘʥʪʘʤʠ. 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʙʫʣʘ ʚʠʢʦʥʘʥʘ ʫ ʚʽʜʜʽʣʽ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʦʭʦʨʦʥʠ ʪʚʘʨʠʥʥʦʛʦ 

ʩʚʽʪʫ ɯʥʩʪʠʪʫʪʫ ʟʦʦʣʦʛʽʾ ʽʤ. ɯ. ɯ. ʐʤʘʣʴʛʘʫʟʝʥʘ ʅɸʅ ʋʢʨʘʾʥʠ ʚ ʨʘʤʢʘʭ ʧʣʘʥʦʚʦʾ 

ʪʝʤʠ ʚʽʜʜʽʣʫ ɯɯɯ-48-20 çɺʠʚʯʝʥʥʷ ʪʘʢʩʦʥʦʤʽʯʥʠʭ ʛʨʫʧ ʭʨʝʙʝʪʥʠʭ ʪʚʘʨʠʥ ʚ ʤʝʞʘʭ 

ʤʦʜʝʣʴʥʠʭ ʪʝʨʠʪʦʨʽʡ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʋʢʨʘʾʥʠ ʪʘ ʜʽʣʷʥʦʢ ʟ ʚʠʩʦʢʠʤ 

ʘʥʪʨʦʧʦʛʝʥʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʟ ʤʝʪʦʶ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʾʭ ʦʭʦʨʦʥʠ ʪʘ 

ʤʝʥʝʜʞʤʝʥʪʫè (ʜʝʨʞʘʚʥʠʡ ʨʝʻʩʪʨʘʮʽʡʥʠʡ ʥʦʤʝʨ 0120U101270); ʢʦʥʢʫʨʩʥʦʾ ʪʝʤʠ 

ʅɸʅ ʋʢʨʘʾʥʠ ɯɯ-10-20 çʋʜʦʩʢʦʥʘʣʝʥʥʷ ʢʨʠʪʝʨʽʾʚ ʪʘ ʜʘʥʠʭ ʜʣʷ ʦʮʽʥʢʠ ʩʪʘʥʫ 

ʧʦʧʫʣʷʮʽʡ ʚʠʜʽʚ ʪʚʘʨʠʥ, ʷʢʽ ʦʭʦʨʦʥʷʶʪʴʩʷ ɹʝʨʥʩʴʢʦʶ ʢʦʥʚʝʥʮʽʻʶ ʪʘ ʜʠʨʝʢʪʠʚʘʤʠ 

2009/147 ɭʉ ʪʘ 92/43/ɭʉè (ʜʝʨʞʘʚʥʠʡ ʨʝʻʩʪʨʘʮʽʡʥʠʡ ʥʦʤʝʨ 0120U002105). ʈʦʙʦʪʘ 

ʙʫʣʘ ʧʽʜʪʨʠʤʘʥʘ ʛʨʘʥʪʘʤʠ: 1) ɼʌʌɼ ˉ76-2018 çʊʚʘʨʠʥʠ ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ 



30 

ʚ ʫʤʦʚʘʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ: ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʪʘ ʧʨʦʛʥʦʟ ʚ ʢʦʥʪʝʢʩʪʽ ʨʦʟʙʫʜʦʚʠ 

ʥʘʮʽʦʥʘʣʴʥʦʾ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʾ ʤʝʨʝʞʽè; 2) 2020.02/0171 ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʬʦʥʜʫ 

ʜʦʩʣʽʜʞʝʥʴ ʋʢʨʘʾʥʠ çʈʦʟʨʦʙʢʘ ʥʘʫʢʦʚʠʭ ʟʘʩʘʜ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ 

ʟʘʛʨʦʟ ʧʦʰʠʨʝʥʥʷ ʽʥʚʘʟʠʚʥʠʭ ʚʠʜʽʚ ʨʠʙ ʨʽʯʢʦʚʦʶ ʤʝʨʝʞʝʶ ʽ ʧʝʨʝʭʽʜʥʠʤʠ ʚʦʜʘʤʠ 

ʋʢʨʘʾʥʠ (ʥʘ ʦʩʥʦʚʽ ʧʘʨʘʟʠʪʘʨʥʠʭ, ʧʦʧʫʣʷʮʽʡʥʠʭ ʽ ʛʝʥʝʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ)è. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʇʨʘʢʪʠʯʥʘ ʮʽʥʥʽʩʪʴ ʨʦʙʦʪʠ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʾʾ ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʪʘ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʠʢ ʟʙʝʨʝʞʝʥʥʷ ʟʝʤʥʦʚʦʜʥʠʭ, ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʪʘ 

ʨʦʟʰʠʨʝʥʥʷ ʚʞʝ ʽʩʥʫʶʯʠʭ ʦʙ`ʻʢʪʽʚ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʪʘ ʉʤʘʨʘʛʜʦʚʦʾ 

ʤʝʨʝʞʽ, ʧʨʦʚʝʜʝʥʥʷ ʤʘʡʙʫʪʥʽʭ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʪʘ ʙʽʦʽʥʜʠʢʘʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʙʫʣʦ ʚʢʣʶʯʝʥʦ ʚ ʥʘʮʽʦʥʘʣʴʥʠʡ ʟʚʽʪ ʧʦ ʈʝʟʦʣʶʮʽʾ 8 ɹʝʨʥʩʴʢʦʾ 

ʢʦʥʚʝʥʮʽʾ. ʊʦʯʢʠ ʟʥʘʭʽʜʦʢ ʻ ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʶ 

ʩʧʽʣʴʥʦʪʦʶ ʥʘ ʨʝʩʫʨʩʽ GBIF. ʈʦʙʦʪʘ ʥʘʜʘʻ ʚʘʞʣʠʚʽ ʘʢʪʫʘʣʴʥʽ ʜʘʥʽ ʱʦʜʦ 

ʯʠʩʝʣʴʥʦʩʪʽ ʘʤʬʽʙʽʡ ʥʘ ʤʦʤʝʥʪ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʘ ʪʘʢʦʞ ʬʣʫʢʪʫʘʮʽʡ 

ʢʣʽʤʘʪʠʯʥʦ ʩʧʨʠʷʪʣʠʚʠʭ ʪʝʨʠʪʦʨʽʡ ʜʣʷ ʟʝʤʥʦʚʦʜʥʠʭ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ ʚ 

ʢʦʥʪʝʢʩʪʽ ʛʣʦʙʘʣʴʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʟʙʝʨʝʞʝʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʢʨʘʾʥʠ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ 

ʪʘʢʦʞ ʜʣʷ ʥʘʧʠʩʘʥʥʷ ʘʢʪʫʘʣʴʥʠʭ ʥʘʨʠʩʽʚ ʜʚʦʭ ʚʠʜʽʚ ʘʤʬʽʙʽʡ, ʟʘʥʝʩʝʥʠʭ ʜʦ 

ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ (ʪʨʠʪʦʥʘ ʛʨʝʙʽʥʯʘʩʪʦʛʦ ʪʘ ʨʦʧʫʭʠ ʦʯʝʨʝʪʷʥʦʾ). ʈʦʙʦʪʘ ʤʘʻ 

ʚʝʣʠʢʝ ʧʨʘʢʪʠʯʥʝ ʪʘ ʥʘʫʢʦʚʝ ʟʥʘʯʝʥʥʷ ʽ ʤʽʩʪʠʪʴ ʚʘʞʣʠʚʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ 

ʦʭʦʨʦʥʠ ʘʤʬʽʙʽʡ ʪʘ ʾʭ ʦʩʝʣʠʱ ʟʛʽʜʥʦ ʤʽʞʥʘʨʦʜʥʠʤ ʜʦʢʫʤʝʥʪʘʤ. ʄʘʪʝʨʽʘʣʠ ʨʦʙʦʪʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʧʽʜ ʯʘʩ ʚʠʢʣʘʜʘʥʥʷ ʪʘʢʠʭ ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ ʷʢ 

çɻʝʨʧʝʪʦʣʦʛʽʷè, çɻʝʨʧʝʪʦʢʫʣʴʪʫʨʘè, çʆʩʥʦʚʠ ʙʽʦʢʣʽʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷè, 

çʇʨʘʢʪʠʯʥʘ ʧʨʠʨʦʜʦʦʭʦʨʦʥʘè ʪʦʱʦ. ʄʘʪʝʨʽʘʣ, ʟʽʙʨʘʥʠʡ ʘʚʪʦʨʦʤ, ʣʽʛ ʚ ʦʩʥʦʚʫ 

ʛʝʨʧʝʪʦʣʦʛʽʯʥʦʾ ʢʦʣʝʢʮʽʾ ʚʽʜʜʽʣʫ ʄʦʥʽʪʦʨʠʥʛʫ ʪʘ ʦʭʦʨʦʥʠ ʪʚʘʨʠʥʥʦʛʦ ʩʚʽʪʫ 

ɯʥʩʪʠʪʫʪʫ ʟʦʦʣʦʛʽʾ ʽʤ. ɯ. ɯ. ʐʤʘʣʴʛʘʫʟʝʥʘ ʅɸʅ ʋʢʨʘʾʥʠ. ɹʽʣʴʰʽʩʪʴ ʟʽʙʨʘʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʽʞʥʘʨʦʜʥʠʭ ʙʘʟ ʜʘʥʠʭ GBIF, 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʦʭʦʨʦʥʠ ʪʚʘʨʠʥ ʜʣʷ ʤʽʥʽʩʪʝʨʩʪʚ ʪʘ ʚʽʜʦʤʩʪʚ, ʘ ʪʘʢʦʞ 

ʤʽʞʥʘʨʦʜʥʠʭ ʢʦʤʽʪʝʪʽʚ (ɹʝʨʥʩʴʢʠʭ ʪʘ ʽʥ.). 
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ʇʦʜʷʢʠ. ɸʚʪʦʨ ʚʠʩʣʦʚʣʶʻ ʱʠʨʫ ʚʜʷʯʥʽʩʪʴ ʩʚʦʻʤʫ ʥʘʫʢʦʚʦʤʫ ʢʝʨʽʚʥʠʢʫ 

ʅʝʢʨʘʩʦʚʽʡ ʆʢʩʘʥʽ ɼʤʠʪʨʽʚʥʽ ʟʘ ʚʩʝʙʽʯʥʫ ʧʽʜʪʨʠʤʢʫ ʪʘ ʪʝʨʧʽʥʥʷ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ 

ʥʘʜ ʫʩʽʤʘ ʝʪʘʧʘʤʠ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʢʦʣʝʛʘʤ ʟ ʚʽʜʜʽʣʫ 

ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʦʭʦʨʦʥʠ ʪʚʘʨʠʥʥʦʛʦ ʩʚʽʪʫ, ʟʘʚʽʜʫʚʘʯʫ ʚʽʜʜʽʣʫ ɺ. ɸ. ʂʦʩʪʶʰʠʥʫ,  

ʟʘ ʧʽʜʪʨʠʤʢʫ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ. ʆʢʨʝʤʫ ʧʦʜʷʢʫ ʘʚʪʦʨ ʚʠʩʣʦʚʣʶʻ 

ʄʝʞʞʝʨʽʥʫ ʉ. ɺ. ʟʘ ʽʥʬʦʨʤʘʪʠʚʥʽ ʧʦʨʘʜʠ ʪʘ ʢʦʥʩʫʣʴʪʘʮʽʾ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ 

ʜʦʩʣʽʜʞʝʥʴ, ɺʘʩʠʣʶʢʫ ʆ. ɺ. ʟʘ ʜʦʧʦʤʦʛʫ ʫ ʩʪʚʦʨʝʥʥʽ ʥʦʚʠʭ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ 

ʪʝʨʠʪʦʨʽʡ, ʂʫʮʦʢʦʥʴ ʖ. ʂ. ʟʘ ʜʦʧʦʤʦʛʫ ʫ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʧʠʪʘʥʥʷʭ ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʊʠʪʘʨʶ ɺ. ʄ., ʂʫʟʴʤʽʥʫ ʖ. ɯ., ʄʦʨʦʟʦʚʫ-ʃʝʦʥʦʚʫ ʉ. ʖ., 

ʉʤʽʨʥʦʚʫ ʅ. ɸ., ʇʫʧʽʥʩʫ ʄ., ʂʫʡʙʽʜʽ ɺ. ɺ., ʊʢʘʯʦʚʫ ɼ. ʆ., ʅʝʾʞʢʫ ɯ. ʇ. ʟʘ 

ʜʦʧʦʤʦʛʫ ʫ ʚʠʢʦʥʘʥʥʽ ʦʢʨʝʤʠʭ ʯʘʩʪʠʥ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʢʨʝʤʫ ʧʦʜʷʢʫ ʟʘ ʜʦʧʦʤʦʛʫ ʚ 

ʦʨʛʘʥʽʟʘʮʽʾ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʪʝʨʠʪʦʨʽʾ ʈʽʚʥʝʥʩʴʢʦʾ ʦʙʣʘʩʪʽ ʪʘ ʈʽʚʥʝʥʩʴʢʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ ʘʚʪʦʨ ʚʠʩʣʦʚʣʶʻ ʌʨʘʥʯʫʢʫ ʄ. ɸʚʪʦʨ ʪʘʢʦʞ ʚʜʷʯʥʠʡ ʟʘ 

ʥʘʪʭʥʝʥʥʷ ʽ ʧʦʯʘʪʦʢ ʨʦʙʦʪʠ ʟ ʘʤʬʽʙʽʷʤʠ ʇʻʩʢʦʚʫ ɺ. ʄ. ɹʝʟʤʝʞʥʫ ʚʜʷʯʥʽʩʪʴ 

ʚʠʩʣʦʚʣʶʶ ɿʙʨʦʡʥʠʤ ʩʠʣʘʤ ʋʢʨʘʾʥʠ ʟʘ ʤʦʞʣʠʚʽʩʪʴ ʙʫʪʠ ʞʠʚʠʤ, ʜʦʧʠʩʘʪʠ ʪʘ 

ʟʘʭʠʩʪʠʪʠ ʮʶ ʜʠʩʝʨʪʘʮʽʡʥʫ ʨʦʙʦʪʫ. ʅʘ ʦʩʪʘʥʦʢ ʘʚʪʦʨ ʚʠʩʣʦʚʣʶʻ ʦʩʦʙʣʠʚʫ ʧʦʜʷʢʫ 

ʜʨʫʞʠʥʽ ʄʘʨʫʱʘʢ ɸ. ɼ., ʩʚʦʾʤ ʙʘʪʴʢʘʤ ʄʘʨʫʱʘʢʫ ʖ. ɺ. ʪʘ ʄʘʨʫʱʘʢ ɺ. ɯ. ʪʘ ʙʨʘʪʫ 

ʄʘʨʫʱʘʢʫ ʄ. ʖ. 
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ʈʆɿɼɯʃ 1 

ʆɻʃʗɼ ʃɯʊɽʈɸʊʋʈʀ 

 

1.1. ʌʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʝʛʽʦʥʫ ʜʦʩʣʽʜʞʝʥʴ 

 ʈʝʛʽʦʥ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʧʨʦʚʦʜʠʣʠʩʷ ʚ ʭʦʜʽ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ 

ʪʝʨʠʪʦʨʽʶ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ, ʱʦ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʟʦʥʽ 

ʤʽʰʘʥʠʭ ʪʘ ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʣʽʩʽʚ (ʄʘʨʠʥʠʯ ʪʘ ʐʠʱʝʥʢʦ, 2005). ɼʘʥʘ ʪʝʨʠʪʦʨʽʷ 

ʜʦʩʣʽʜʞʝʥʴ ʟʛʽʜʥʦ ʟʽ ʩʚʦʾʤʠ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ 

ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʛʦ ʦʢʨʫʛʫ, ʨʘʡʦʥʫ ʤʽʰʘʥʦʛʦ, ʣʠʩʪʷʥʦʛʦ ʣʽʩʫ ʪʘ ʣʽʩʦʩʪʝʧʫ, 

ʜʽʣʷʥʢʠ ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʛʦ ʤʽʰʘʥʦʛʦ ʣʽʩʫ ʽ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ 2 ʩʢʣʘʜʦʚʠʭ 

ʧʽʜʜʽʣʷʥʢʠ, ʘ ʩʘʤʝ ʎʝʥʪʨʘʣʴʥʝ ʇʦʣʽʩʩʷ (ɾʠʪʦʤʠʨʩʴʢʝ ʽ ʂʠʾʚʩʴʢʝ ʇʦʣʽʩʩʷ), ɿʘʭʽʜʥʝ 

ʇʦʣʽʩʩʷ (ɺʦʣʠʥʩʴʢʝ ʇʦʣʽʩʩʷ), ʚ ʷʢʦʤʫ ʚ ʩʚʦʶ ʯʝʨʛʫ ʚʠʜʽʣʷʶʪʴ ʚʽʜʜʽʣ ʄʘʣʝ 

ʇʦʣʽʩʩʷ (ʑʝʨʙʘʢ, 1988). ʇʽʜʜʽʣʷʥʢʫ ʎʝʥʪʨʘʣʴʥʦʛʦ ʧʦʣʽʩʩʷ, ʦʢʨʝʤʽ ʘʚʪʦʨʠ 

ʨʦʟʜʽʣʷʶʪʴ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ, ʘ ʩʘʤʝ ʥʘ ʂʠʾʚʩʴʢʝ ʽ ɾʠʪʦʤʠʨʩʴʢʝ ʇʦʣʽʩʩʷ. ɺʘʨʪʦ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʫʤʦʚʘʭ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʥʘʰ ʯʘʩ, ʤʘʻ ʤʽʩʮʝ 

ʟʤʽʱʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʟʦʥ ʥʘ ʧʽʚʥʽʯ, ʪʦʤʫ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʥʝ ʚʩʽ ʧʽʚʜʝʥʥʽ 

ʢʦʨʜʦʥʠ ʧʨʠʨʦʜʥʠʭ ʟʦʥ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʪʠʭ ʩʘʤʠʭ ʤʝʞʘʭ, ʱʦ ʽ 

ʥʘʧʨʠʢʣʘʜ 50-60 ʨʦʢʽʚ ʪʦʤʫ (ʅʝʢʨʘʩʦʚʘ ʪʘ ʽʥ., 2019). 

 ʂʠʾʚʩʴʢʝ ʇʦʣ̔ʩʩʷ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʧʨʘʚʦʙʝʨʝʞʥʽ ʪʝʨʠʪʦʨʽʾ ʂʠʾʚʩʴʢʦʾ ʽ 

ʯʘʩʪʢʦʚʦ ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʝʡ. ʅʘ ʟʘʭʦʜʽ ʨʝʛʽʦʥ ʦʙʤʝʞʝʥʠʡ ʫʷʚʥʦʶ ʣʽʥʽʻʶ, ʱʦ 

ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʘʢʽ ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ, ʷʢ ɺʠʩʪʫʧʦʚʠʯʽ, ʅʘʨʦʜʠʯʽ, ʄʘʣʠʥ, 

ʈʘʜʦʤʠʰʣʴ, ɹʨʫʩʠʣʽʚ. ʇʽʚʥʽʯʥʘ ʤʝʞʘ ʜʘʥʦʾ ʯʘʩʪʠʥʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʇʦʣʽʩʩʷ 

ʧʨʦʭʦʜʠʪʴ ʧʦ ʢʦʨʜʦʥʫ ʋʢʨʘʾʥʠ ʽ ʤʝʞʫʻ ʟ ʪʝʨʠʪʦʨʽʻʶ ɹʽʣʦʨʫʩʽ ʪʘ ʈʦʩʽʡʩʴʢʦʾ 

ʌʝʜʝʨʘʮʽʾ. ʇʽʚʜʝʥʥʘ ʤʝʞʘ ʡʜʝ ʧʦ ʙʘʩʝʡʥʫ ʨ. ɯʨʧʽʥʴ, ʘ ʩʘʤʝ ʚʟʜʦʚʞ ʨ. ʅʠʚʢʘ. 

ʊʝʨʠʪʦʨʽʘʣʴʥʽ ʤʘʩʠʚʠ, ʨʦʟʪʘʰʦʚʘʥʽ ʧʽʚʜʝʥʥʽʰʝ ʚʽʜ ʮʽʻʾ ʫʷʚʥʦʾ ʤʝʞʽ ʚʞʝ 

ʚʚʘʞʘʶʪɹʩʷ ʣʽʩʦʩʪʝʧʦʤ. ɺ ʛʝʦʣʦʛʽʯʥʦʤʫ ʧʣʘʥʽ ʂʠʾʚʩʴʢʝ ʇʦʣʽʩʩʷ ʻ ʘʢʫʤʫʣʷʪʠʚʥʦʶ 

ʥʠʟʦʚʠʥʦʶ ʽ ʨʦʟʪʘʰʦʚʘʥʝ ʥʘ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʤʫ ʩʭʠʣʽ ʋʢʨʘʾʥʩʴʢʦʛʦ ʢʨʠʩʪʘʣʽʯʥʦʛʦ 

ʱʠʪʘ, ʟ ʧʘʥʽʚʥʠʤʠ ʘʙʩʦʣʶʪʥʠʤʠ ʚʠʩʦʪʘʤʠ ʚʽʜ 120 ʜʦ 170 ʤ. ɼʣʷ ʮʽʻʾ ʪʝʨʠʪʦʨʽʾ 

ʭʘʨʘʢʪʝʨʥʠʡ ʯʽʪʢʠʡ ʩʝʟʦʥʥʠʡ ʭʘʨʘʢʪʝʨ ʢʣʽʤʘʪʫ (ʄʘʨʠʥʠʯ ʪʘ ʐʠʱʝʥʢʦ, 2005). 

ɿʠʤʘ, ʟ ʯʘʩʪʠʤʠ ʚʽʜʣʠʛʘʤʠ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ, ʥʘʩʪʘʻ ʧʨʠʙʣʠʟʥʦ ʚ ʢʽʥʮʽ ʣʠʩʪʦʧʘʜʘ ʽ 
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ʪʨʠʚʘʻ ʜʦ ʢʽʥʮʷ ʙʝʨʝʟʥʷ (ʩʝʨʝʜʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʢʦʣʠʚʘʶʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ -6,4 ϲʉ ʜʦ -

5,9 ϲʉ). ʅʘʡʥʠʞʯʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʟʠʤʢʫ ʩʢʣʘʜʘʻ, ʟʛʽʜʥʦ ʩʧʦʩʪʝʨʝʞʝʥʴ ʦʩʪʘʥʥʽʭ 

ʜʝʩʷʪʠʣʽʪʴ, -37 ϲʉ. ʉʥʽʛʦʚʠʡ ʧʦʢʨʠʚ ʫʪʨʠʤʫʻʪʴʩʷ ʚʩʝʨʝʜʥʴʦʤʫ ʧʨʦʪʷʛʦʤ 100 ʜʥʽʚ 

ʥʘ ʨʽʢ, ʘ ʡʦʛʦ ʪʦʚʱʠʥʘ ʩʢʣʘʜʘʻ 25-30 ʩʤ. ɺʝʩʥʘ ʪʨʠʚʘʻ 2-3 ʤʽʩʷʮʽ. ʇʽʜʚʠʱʝʥʥʷ 

ʩʝʨʝʜʥʴʦʾ ʜʦʙʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʜʦ 0 ϲʉ ʟʘʟʚʠʯʘʡ ʬʽʢʩʫʻʪʴʩʷ ʚ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ 

ʙʝʨʝʟʥʷ, ʜʦ +10 ϲʉ ï ʚ ʦʩʪʘʥʥʽʭ ʯʠʩʣʘʭ ʢʚʽʪʥʷ. ʃʽʪʥʷ ʩʝʨʝʜʥʴʦʜʦʙʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ 

(ʟʘ ʚʠʤʽʨʘʤʠ, ʟʨʦʙʣʝʥʠʤʠ ʚ ʣʠʧʥʽ) ʩʪʘʥʦʚʠʪʴ +18 - +20 ϲʉ. ʅʘʡʚʠʱʘ ʪʝʤʝʨʘʪʫʨʘ 

ʚʣʽʪʢʫ ʩʢʣʘʜʘʻ +39 ϲʉ. 40% ʨʽʯʥʠʭ ʦʧʘʜʽʚ ʧʨʠʧʘʜʘʶʪʴ ʥʘ ʣʽʪʦ ʽ ʩʢʣʘʜʘʶʪʴ 530-570 

ʤʤ. ʆʩʽʥʴ ʟ ʭʘʨʘʢʪʝʨʥʠʤʠ ʜʦʱʘʤʠ ʦʙʣʦʛʦʚʦʛʦ ʪʠʧʫ ʪʘ ʟʘʪʷʞʥʠʤʠ ʪʫʤʘʥʘʤʠ 

ʪʨʠʚʘʻ ʟ ʩʝʨʝʜʠʥʠ ʚʝʨʝʩʥʷ ʜʦ ʜʨʫʛʦʾ ʧʦʣʦʚʠʥʠ ʣʠʩʪʦʧʘʜʘ. ɻʽʜʨʦʛʨʘʬʽʯʥʘ ʤʝʨʝʞʘ 

ʛʫʩʪʘ ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʯʠʩʣʝʥʥʠʭ ʨʽʯʦʢ (ʛʦʣʦʚʥʠʤʠ ʚʦʜʥʠʤʠ ʦʙ`ʻʢʪʘʤʠ ʻ ʚʝʣʠʢʽ 

ʨʽʯʢʠ, ʪʘʢʽ ʷʢ ʇʨʠʧ`ʷʪʴ, ɯʨʧʽʥʴ, ʋʞ, ʊʝʪʝʨʽʚ, ɼʥʽʧʨʦ, ɿʜʚʠʞ), ʦʟʝʨ, ʙʦʣʽʪ, ʩʪʘʚʢʽʚ, 

ʧʽʜʟʝʤʥʠʭ ʽ ʛʨʫʥʪʦʚʠʭ ʚʦʜ. ɼʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʽ, ʩʽʨʽ ʣʽʩʦʚʽ ʪʘ ʪʦʨʬ`ʷʥʦ-ʙʦʣʦʪʥʽ 

ʛʨʫʥʪʠ ʻ ʦʩʥʦʚʥʠʤʠ ʪʠʧʘʤʠ ʛʨʫʥʪʽʚ ʥʘ ʜʘʥʽʡ ʪʝʨʠʪʦʨʽʾ. ɺ ʣʽʩʦʚʦʤʫ ʧʦʢʨʠʚʽ 

ʧʦʤʽʪʥʝ ʜʦʤʽʥʫʚʘʥʥʷ ʚʽʣʴʭʦʚʠʭ ʪʘ ʛʨʘʙʦʚʦ-ʜʫʙʦʚʦ-ʩʦʩʥʦʚʠʭ ʣʽʩʽʚ (ʩʫʤʘʨʥʦ 

ʙʣʠʟʴʢʦ 50% ʪʝʨʠʪʦʨʽ)ʾ, ʯʘʛʘʨʥʠʢʽʚ ʪʘ ʣʫʯʥʦ-ʙʦʣʦʪʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ (ʣʫʢʠ ʽ ʙʦʣʦʪʘ 

(ʟʘʙʦʣʦʯʝʥʽ ʟʝʤʣʽ) ʟʘʡʤʘʶʪʴ ʚʽʜʧʦʚʽʜʥʦ 2,2% ʽ 3,2% ʪʝʨʠʪʦʨʽʾ). ʈʽʚʝʥʴ ʨʦʟʦʨʘʥʦʩʪʽ 

ʩʢʣʘʜʘʻ 36,8% (ʄʘʨʠʥʠʯ ʪʘ ʐʠʱʝʥʢʦ, 2005). çʅʘʡʙʽʣʴʰʽ ʧʣʦʱʽ ʟʘʡʤʘʶʪʴ 

ʤʦʨʝʥʥʦ-ʟʘʥʜʨʦʚʽ ʩʣʘʙʦʭʚʠʣʷʩʪʽ ʥʠʟʦʚʠʥʥʽ ʨʽʚʥʠʥʠ ʟ ʜʝʨʥʦʚʦ-

ʩʝʨʝʜʥʴʦʧʽʜʟʦʣʠʩʪʠʤʠ ʛʨʫʥʪʘʤʠ. ʇʦʢʨʠʪʽ ʙʦʨʦʚʠʤʠ ʽ ʩʫʙʦʨʦʚʠʤʠ ʣʽʩʘʤʠ, 

ʤʦʨʝʥʥʦ-ʛʦʨʙʠʩʪʽ ʨʽʚʥʠʥʠ ʟ ʜʝʨʥʦʚʦ-ʩʝʨʝʜʥʴʦʧʽʜʟʦʣʠʩʪʠʤʠ ʛʨʫʥʪʘʤʠ ʽ 

ʩʫʙʦʨʦʚʠʤʠ ʽ ʩʫʛʨʫʜʢʦʚʠʤʠ ʣʽʩʘʤʠ, ʟʘʥʜʨʦʚʽ ʥʠʟʦʚʠʥʥʽ ʨʽʚʥʠʥʠ ʟ ʜʝʨʥʦʚʦ-

ʩʣʘʙʦʧʽʜʟʦʣʠʩʪʠʤʠ ʛʨʫʥʪʘʤʠ ʽ ʙʦʨʦʚʠʤʠ ʣʽʩʘʤʠ, ʥʘʜʟʘʧʣʘʚʥʦ-ʪʝʨʘʩʦʚʽ ʥʠʟʦʚʠʥʠ ʟ 

ʜʝʨʥʦʚʦ-ʩʣʘʙʦʧʽʜʟʦʣʠʩʪʠʤʠ ʛʨʫʥʪʘʤʠ ʽ ʙʦʨʦʚʠʤʠ ʣʽʩʘʤʠ, ʟʘʧʣʘʚʥʽ ʣʫʯʥʦ-ʙʦʣʦʪʥʽ 

ʥʠʟʦʚʠʥʥʽ ʟʽ ʩʣʘʙʦʧʽʜʟʦʣʠʩʪʠʤʠ ʽ ʙʦʣʦʪʥʠʤʠ ʛʨʫʥʪʘʤʠ ʪʘ ʣʝʩʦʚʽ ʝʨʦʜʦʚʘʥʽ 

ʦʩʪʨʦʚʠ ʽʟ ʩʽʨʠʤʠ ʣʽʩʦʚʠʤʠ ʛʨʫʥʪʘʤʠ. ʅʘ ʟʘʥʜʨʦʚʠʭ ʜʽʣʷʥʢʘʭ ʣʽʩʠ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʩʦʩʥʦʶ, ʙʝʨʝʟʦʶ, ʚʽʣʴʭʦʶ ʽ ʦʩʠʢʦʶ, ʥʘ ʤʦʨʝʥʥʠʭ ʧʝʨʝʚʘʞʘʶʪʴ ʜʫʙ ʽ ʛʨʘʙ. ʋ 

ʜʝʷʢʠʭ ʤʽʩʮʷʭ ʟʘʥʜʨʦʚʽ ʨʽʚʥʠʥʠ ʧʝʨʝʭʦʜʷʪʴ ʫ ʟʘʧʣʘʚʥʽ ʧʽʱʘʥʽ ʪʝʨʘʩʠ ʨʽʢ ʋʞ, 

ʇʨʠʧ`ʷʪʴ, ʊʝʪʝʨʽʚ, ɯʨʧʽʥʴ ʪʘ ʽʥ. ɿʘʧʣʘʚʥʦ-ʣʫʯʥʦ-ʙʦʣʦʪʥʽ ʣʘʥʜʰʘʬʪʠ ʟʘʡʤʘʶʪʴ 
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ʟʘʧʣʘʚʠ ʰʠʨʠʥʦʶ 1,5-8 ʢʤ, ʧʦʜʝʢʫʜʠ ʘʥʪʨʦʧʦʛʝʥʥʦ ʤʦʜʠʬʽʢʦʚʘʥʽ ʤʝʣʽʦʨʘʪʠʚʥʠʤʠ 

ʟʘʭʦʜʘʤʠè (ʮʠʪ. ʧʦ ʄʘʨʠʥʠʯ ʪʘ ʐʠʱʝʥʢʦ, 2005). ʅʘʡʙʽʣʴʰʠʤʠ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʤʠ ʦʙ`ʻʢʪʘʤʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʚʢʣʶʯʝʥʠʤʠ ʜʦ ʧʝʨʝʣʽʢʫ 

ʉʤʘʨʘʛʜʦʚʦʾ ʄʝʨʝʞʽ ʋʢʨʘʾʥʠ (Emerald Network, EN, ʉʄ) ʻ ʏʦʨʥʦʙʠʣʴʩʴʢʠʡ 

ʙʽʦʩʬʝʨʥʠʡ ʟʘʧʦʚʽʜʥʠʢ ʧʣʦʱʝʶ 226964,7 ʛʘ ʪʘ ɼʨʝʚʣʷʥʩʴʢʠʡ ʧʨʠʨʦʜʥʠʡ 

ʟʘʧʦʚʽʜʥʠʢ ʧʣʦʱʝʶ 30872,84 ʛʘ (ʄʘʣʠʥʦʚʩʴʢʠʡ ʪʘ ʽʥ., 2010). 

 ɾʠʪʦʤʠʨʩʴʢʝ ʇʦʣʽʩʩʷ ʟʘʡʤʘʻ ʚʩʶ ʪʝʨʠʪʦʨʽʶ ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ʧʽʚʥʽʯʥʽʰʝ ʨʽʯʢʠ ʊʝʪʝʨʽʚ, ʘ ʪʘʢʦʞ ʥʝʚʝʣʠʯʢʫ ʩʭʽʜʥʫ ʯʘʩʪʠʥʫ ʈʽʚʥʝʥʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ɿʘʭʽʜʥʘ ʤʝʞʘ ʧʨʦʭʦʜʠʪʴ ʚʟʜʦʚʞ ʣʽʥʽʾ, ʥʘ ʷʢʽʡ ʨʦʟʪʘʰʦʚʘʥʽ ʪʘʢʽ ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ ʷʢ 

ʇʝʨʝʙʨʦʜʠ, ʂʣʝʩʽʚ, ʂʦʨʝʮʴ, ʉʦʩʥʦʚʝ. ʉʭʽʜʥʘ ʤʝʞʘ ʫ ʩʚʦʶ ʯʝʨʛʫ ʧʨʦʭʦʜʠʪʴ ʧʦ 

ʩʪʠʢʫ ʟ ʪʝʨʠʪʦʨʽʻʶ ʂʠʾʚʩʴʢʦʛʦ ʇʦʣʽʩʩʷ ʚʟʜʦʚʞ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ɺʠʩʪʫʧʦʚʠʯʽ, 

ʅʘʨʦʜʠʯʽ, ʄʘʣʠʥ, ʈʘʜʦʤʠʰʣʴ, ɹʨʫʩʠʣʽʚ, ʆʢʨʝʤʽʰʥʽʩʪʴ ɾʠʪʦʤʠʨʩʴʢʦʛʦ ʇʦʣʽʩʩʷ ʚ 

ʛʝʦʣʦʛʽʯʥʦʤʫ ʢʦʥʪʝʢʩʪʽ ʧʦʚ`ʷʟʘʥʘ ʟ ʚʠʭʦʜʦʤ ʋʢʨʘʾʥʩʴʢʦʛʦ ʜʦʢʝʤʙʨʽʡʩʴʢʦʛʦ ʱʠʪʘ, 

ʱʦ ʟʫʤʦʚʣʶʻ ʦʩʦʙʣʠʚʦʩʪʽ ʤʽʩʮʝʚʦʛʦ ʨʝʣʴʻʬʫ, ʟ ʧʘʥʫʶʯʠʤʠ ʘʙʩʦʣʶʪʥʠʤʠ 

ʚʠʩʦʪʘʤʠ ʚʽʜ 180 ʜʦ 200 ʤ, ʚʽʜʥʦʩʥʦ ʥʠʞʯʠʤ ʨʽʚʥʝʤ ʟʘʙʦʣʦʯʝʥʦʩʪʽ ʪʘ ʟʘʣʽʩʥʝʥʥʷ, ʘ 

ʪʘʢʦʞ ʚʽʜʩʫʪʥʽʩʪʶ ʥʘ ʙʽʣʴʰ ʚʠʩʦʢʽʡ ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʤʦʨʝʥʥʠʭ ʬʦʨʤ ʨʝʣʴʻʬʫ. ʅʘ 

ʩʭʦʜʽ ɾʠʪʦʤʠʨʩʴʢʦʛʦ ʇʦʣʽʩʩʷ, ʷʢʘ ʧʝʨʝʙʫʚʘʣʘ ʧʽʜ ʣʴʦʜʦʚʠʢʦʤ, ʥʘʡʯʘʩʪʽʰʝ 

ʪʨʘʧʣʷʶʪʴʩʷ ʤʦʨʝʥʥʽ ʬʦʨʤʠ ʨʝʣʴʻʬʫ, ʪʘʢʽ ʷʢ ʦʟʠ, ʢʘʤʠ ʪʘ ʤʦʨʝʥʥʽ ʛʦʨʙʠ ʟ 

ʧʝʨʝʚʘʞʘʥʥʷʤ ʩʦʩʥʦʚʦ-ʜʫʙʦʚʠʭ ʣʽʩʽʚ ʥʘ ʩʫʧʽʱʘʥʠʭ ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʠʭ ʛʨʫʥʪʘʭ. 

ʈʽʯʢʠ (ʥʘʧʨʠʢʣʘʜ ʊʝʪʝʨʽʚ ʙʽʣʷ ʩ. ɼʝʥʠʰʽ, ʂʦʨʦʩʪʠʰʝʚʘ ʪʘ ɾʠʪʦʤʠʨʘ, ʉʣʫʯ ʙʽʣʷ 

ʅʦʚʦʛʨʘʜʘ-ɺʦʣʠʥʩʴʢʦʛʦ, ʋʞ ʧʦʙʣʠʟʫ ʤ. ʂʦʨʦʩʪʝʥʴ, ʂʘʤ`ʷʥʢʘ ʙʽʣʷ ɾʠʪʦʤʠʨʘ) 

ʤʘʶʪʴ ʚʫʟʴʢʽ ʜʦʣʠʥʠ ʟʽ ʩʢʝʣʷʩʪʠʤʠ ʚʠʭʦʜʘʤʠ ʥʘ ʙʝʨʝʛʘʭ ʜʦ 25-30 ʤ ʫ ʚʠʩʦʪʫ. 

ʈʽʯʢʠ ʪʫʪ ʟ ʰʚʠʜʢʦʶ ʪʝʯʽʻʶ ʽ ʥʘʷʚʥʽʩʪʶ ʧʦʨʦʛʽʚ, ʧʦʜʝʢʫʜʠ ʟ ʧʝʨʝʢʘʪʘʤʠ, ɦʦ 

ʧʦʚʥʽʩʪʶ ʧʦʢʨʠʚʘʶʪʴʩʷ ʚʦʜʦʶ ʧʽʜ ʯʘʩ ʧʦʚʝʥʝʡ ʥʘʚʝʩʥʽ. ʈ̔ ʚʝʥʴ ʨʦʟʦʨʘʥʦʩʪʽ 

ɾʠʪʦʤʠʨʩʴʢʦʛʦ ʇʦʣʽʩʩʷ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 30% ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʟʘʭʦʜʽ ʽ ʜʦ 50% ʚ 

ʮʝʥʪʨʽ ʽ ʥʘ ʧʽʚʥʦʯʽ. ʉʣʦʚʝʯʘʥʩʴʢʦ-ʆʚʨʫʮʴʢʠʡ ʢʨʷʞ ʻ ʟ ʛʝʦʛʨʘʬʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ 

ʥʘʡʙʽʣʴʰ ʚʠʦʢʨʝʤʣʝʥʦʶ ʩʢʣʘʜʦʚʦʶ ɾʠʪʦʤʠʨʩʴʢʦʛʦ ʇʦʣʽʩʩʷ ʟ ʭʘʨʘʢʪʝʨʥʠʤʠ 

ʝʨʦʟʽʡʥʠʤʠ ʬʦʨʤʘʤʠ ʨʝʣʴʻʬʫ ʽ ʷʨʘʤʠ. ɻʣʠʙʠʥʘ ʪʘʢʠʭ ʷʨʽʚ ʩʪʘʥʦʚʠʪʴ ʜʦ 30 ʤ, ʘ 

ʜʦʚʞʠʥʘ ʧʦʜʝʢʫʜʠ 3,5 ʢʤ. ʅʘ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʧʦʰʠʨʝʥʽ ʨʽʚʥʠʥʥʦ-

ʟʘʥʜʨʦʚʽ ʪʘ ʜʦʣʠʥʥʦ-ʟʘʥʜʨʦʚʽ ʟʘʙʦʣʦʯʝʥʽ ʤʽʩʮʝʚʦʩʪʽ ʟ ʜʝʨʥʦʚʦ-ʩʣʘʙʦʧʽʜʟʦʣʠʩʪʠʤʠ 
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ʛʣʝʶʚʘʪʠʤʠ ʽ ʙʦʣʦʪʥʠʤʠ ʛʨʫʥʪʘʤʠ, ʘ ʪʘʢʦʞ ʙʦʨʦʚʠʤʠ ʣʽʩʘʤʠ (ʄʘʨʠʥʠʯ ʪʘ 

ʐʠʱʝʥʢʦ, 2005). ɼʣʷ ʮʽʻʾ ʯʘʩʪʠʥʠ ɾʠʪʦʤʠʨʩʴʢʦʛʦ ʇʦʣʽʩʩʷ ʭʘʨʘʢʪʝʨʥʽ ʚʝʨʭʦʚʽ ʽ 

ʧʝʨʝʭʽʜʥʽ ʙʦʣʦʪʘ, ʧʣʦʱʘ ʷʢʠʭ ʧʦʜʝʢʫʜʠ ʩʷʛʘʻ 1000 ʛʘ (ʥʘʧʨʠʢʣʘʜ ʦʟʝʨʘ 

ʆʟʝʨʷʥʩʴʢʝ ʽ ɻʨʦʟʜʴ), ʘ ʪʘʢʦʞ ʦʩʦʢʦʚʦ-ʛʽʧʩʦʚʽ ʙʦʣʦʪʘ ʫ ʥʠʟʠʥʘʭ. ʉʭʽʜʥʘ ʯʘʩʪʠʥʘ ʟ 

ʤʦʨʝʥʥʦ-ʟʘʥʜʨʦʚʠʤʠ ʪʘ ʤʦʨʝʥʥʦ-ʛʦʨʙʠʩʪʠʤʠ ʣʘʥʜʰʘʬʪʘʤʠ ʥʘ ʜʝʨʥʦʚʦ-ʩʣʘʙʦ- ʪʘ 

ʜʝʨʥʦʚʦ-ʩʝʨʝʜʥʴʦʧʽʜʟʦʣʠʩʪʠʭ ʛʨʫʥʪʘʭ. ɺʘʞʣʠʚʦ ʚʽʜʤʽʪʠʪʠ ʥʘʷʚʥʽʩʪʴ ʣʝʩʦʚʠʭ 

çʦʩʪʨʦʚʽʚè ʽʟ ʩʽʨʠʤʠ ʣʽʩʦʚʠʤʠ ʛʨʫʥʪʘʤʠ, ʥʘ ʷʢʠʭ  ̔ ʨʦʟʪʘʰʦʚʘʥʽ ʧʝʨʝʚʘʞʥʦ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʫʛʽʜʜʷ. ɺ ʪʘʢʠʭ ʤʽʩʮʷʭ ʧʝʨʝʚʘʞʘʶʪʴ ʷʨʠ ʪʘ ʙʘʣʢʠ ʟ 

ʧʦʤʽʪʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, ʘ ʟʘʣʽʩʥʝʥʽʩʪʴ ʤʽʥʽʤʘʣʴʥʘ. ʎʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʥʘʜʘʶʪʴ ʤʽʩʮʝʚʦʩʪʽ ʚʠʛʣʷʜʫ ʣʽʩʦʩʪʝʧʦʚʦʛʦ ʣʘʥʜʰʘʬʪʫ. ɿʥʘʯʥʦʛʦ 

ʚʧʣʠʚʫ ʟʘʚʜʘʻ ʘʥʪʨʦʧʦʛʝʥʥʘ ʜʽʷʣʴʥʽʩʪʴ, ʘ ʩʘʤʝ ʜʦʙʫʚʘʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ 

(ʛʨʘʥʽʪʠ, ʙʫʨʰʪʠʥ), ʧʨʦʚʝʜʝʥʥʷ ʽʥʪʝʥʩʠʚʥʠʭ ʤʝʣʽʦʨʘʪʠʚʥʠʭ ʟʘʭʦʜʽʚ, ʚʠʨʫʙʫʚʘʥʥʷ 

ʣʽʩʦʚʠʭ ʧʣʦʱ (ʄʘʨʠʥʠʯ ʪʘ ʐʠʱʝʥʢʦ, 2005). ʏʝʨʝʟ ʪʘʢʠʡ ʜʦʚʦʣʽ ʚʽʜʯʫʪʥʠʡ 

ʘʥʪʨʦʧʦʛʝʥʥʠʡ ʧʨʝʩʠʥʛ, ʘ ʪʘʢʦʞ ʯʝʨʝʟ ʛʣʦʙʘʣʴʥʫ ʟʤʽʥʫ ʢʣʽʤʘʪʫ, ʟʘʙʦʣʦʯʝʥʽʩʪʴ 

ʨʝʛʽʦʥʫ ʧʨʦʜʦʚʞʫʻ ʟʥʠʞʫʚʘʪʠʩʴ. ɿʚʠʯʥʠʤʠ ʷʚʠʱʘʤʠ ʩʪʘʻ ʤʘʩʦʚʝ ʚʩʠʭʘʥʥʷ ʙʦʣʽʪ, 

ʯʝʨʝʟ ʱʦ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʩʪʨʘʞʜʘʶʪʴ ʧʦʧʫʣʷʮʽʾ ʟʝʤʥʦʚʦʜʥʠʭ, ʜʣʷ ʷʢʠʭ ʩʝʟʦʥʥʽ 

ʟʘʙʦʣʦʯʝʥʥʷ ʧʽʩʣʷ ʚʝʩʥʷʥʠʭ ʧʦʚʝʥʝʡ ʻ ʢʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʫʩʧʽʰʥʝ ʨʦʟʤʥʦʞʝʥʥʷ. ʅʘʡʙʽʣʴʰʠʤ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʤ ʦʙ`ʻʢʪʦʤ, ʨʦʟʪʘʰʦʚʘʥʠʤ 

ʥʘ ʮʽʡ ʪʝʨʠʪʦʨʽʾ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʚʢʣʶʯʝʥʠʤ ʜʦ ʧʝʨʝʣʽʢʫ ʉʤʘʨʘʛʜʦʚʦʾ ʄʝʨʝʞʽ 

ʟʘʢʘʟʥʠʢ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ çʉʣʦʚʝʯʘʥʩʴʢʠʡ ʢʨʷʞè ʧʣʦʱʝʶ 18230,00 ʛʘ.  

ɺʦʣʠʥʩʴʢʝ ʇʦʣʽʩʩʷ ʨʦʟʪʘʰʦʚʘʥʝ ʫ ʤʝʞʠʨʽʯʯʽ ʨʽʯʦʢ ɿʘʭʽʜʥʠʡ ɹʫʛ ʽ ʉʣʫʯ, 

ʚʢʣʶʯʘʶʯʠ ʚ ʩʝʙʝ ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ ʧʽʚʥʽʯʥʽʰʝ ʤ. ʃʫʮʴʢ ʪʘ 

ʩʭʽʜʥʫ ʪʘ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʫ ʯʘʩʪʠʥʫ ʈʽʚʥʝʥʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʜʝ ʧʨʦʭʦʜʠʪʴ ʡʦʛʦ ʩʭʽʜʥʘ 

ʤʝʞʘ ʧʦ ʣʽʥʽʾ ʪʘʢʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʷʢ ʇʝʨʝʙʨʦʜʠ, ʂʣʝʩʽʚ, ʉʦʩʥʦʚʝ ʪʘ ʂʦʨʝʮʴ. 

ʍʘʨʘʢʪʝʨʥʠʤʠ ʜʣʷ ʮʽʻʾ ʤʽʩʮʝʚʦʩʪʽ ʻ ʧʝʨʝʚʘʞʘʶʯʽ ʣʴʦʜʦʚʠʢʦʚʽ ʬʦʨʤʠ ʨʝʣʴʻʬʫ, ʘ 

ʪʘʢʦʞ ʥʘʷʚʥʽʩʪʴ ʢʨʝʡʜʦʚʠʭ ʧʦʨʽʜ ʧʽʜ ʯʝʪʚʝʨʪʠʥʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʪʘ ʚʠʭʦʜʽʚ 

ʢʘʨʩʪʫ. ʂʣʽʤʘʪ ʙʽʣʴʰ ʪʝʧʣʠʡ ʽ ʚʦʣʦʛʠʡ. ʐʠʨʦʢʦ ʧʦʰʠʨʝʥʽ ʟʘʙʦʣʦʯʝʥʽ ʨʘʡʦʥʠ, 

ʙʣʠʟʴʢʦ 45% ʧʽʜʜʽʣʷʥʢʠ ʟʘʡʤʘʶʪʴ ʣʽʩʠ. ʇ̔ ʚʥʽʯ ʪʘ ʧʽʚʥʽʯʥʠʡ ʟʘʭʽʜ ɺʦʣʠʥʩʴʢʦʛʦ 

ʇʦʣʽʩʩʷ ʚʭʦʜʪ̫ʴ ʜʦ ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ ʙʘʩʝʡʥʫ ʇʨʠʧ`ʷʪʽ ʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʣʫʯʥʦ-

ʙʦʣʦʪʥʠʤʠ ʣʘʥʜʰʘʬʪʘʤʠ. ʐʠʨʠʥʘ ʟʘʧʣʘʚʠ ʇʨʠʧ`ʷʪʽ ʚ ʮʽʡ ʯʘʩʪʠʥʽ ʩʷʛʘʻ ʧʦʜʝʢʫʜʠ 
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10 ʢʤ, ʘ ʩʘʤʘ ʟʘʧʣʘʚʘ ʟʜʝʙʽʣʴʰʦʛʦ ʚʢʨʠʪʘ ʣʫʯʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʟ ʨʽʟʥʦʪʨʘʚʥʦ-

ʟʣʘʢʦʚʠʤ ʪʨʘʚʦʩʪʦʻʤ (ʄʘʨʠʥʠʯ ʪʘ ʐʠʱʝʥʢʦ, 2005). ɺʝʣʠʢʽ ʪʝʨʠʪʦʨʽʾ 

ʟʘʣʠʰʘʶʪʴʩʷ ʟʘʙʦʣʦʯʝʥʠʤʠ ʚʧʨʦʜʦʚʞ ʚʩʴʦʛʦ ʨʦʢʫ, ʱʦ ʨʦʙʠʪʴ ʮʶ ʤʽʩʮʝʚʽʩʪʴ 

ʨʝʬʫʛʽʫʤʦʤ ʜʣʷ ʟʝʤʥʦʚʦʜʥʠʭ. ɿʘʧʣʘʚʘ ʨ. ʇʨʠʧ`ʷʪ ɹʫ ʩʚʦʾʡ ʥʠʟʴʢʽʡ ʯʘʩʪʠʥʽ ʤʘʻ 

ʙʘʛʘʪʦʯʠʩʣʝʥʥʽ ʩʪʘʨʠʮʽ, ʦʟʝʨʘ, ʟʘʣʠʰʢʠ ʤʝʘʥʜʨʽʚ. ʇʨʠʨʫʩʣʦʚʽ ʜʽʣʷʥʢʠ ʟʘʧʣʘʚʠ 

ʧʦʨʦʩʣʽ ʯʘʛʘʨʥʠʢʘʤʠ ʥʘ ʧʽʱʘʥʠʭ ʛʨʫʥʪʘʭ. ɺʠʱʠʡ ʣʘʥʜʰʘʬʪʥʠʡ ʨʽʚʝʥʴ ʟʘʧʣʘʚʠ ʨ. 

ʇʨʠʧ`ʷʪʴ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʝʨʠʪʦʨʽʡ 2 ʥʘʜʟʘʧʣʘʚʥʠʭ ʪʝʨʘʩ, ʘ ʩʘʤʝ: ʚʝʨʭʥʴʦʾ ʪʝʨʘʩʠ ʫ 

ʚʝʨʭʥʽʡ ʪʝʯʽʾ ʨʽʯʢʠ ʟ ʰʠʨʠʥʦʶ ʟʘʧʣʘʚʠ 2-4 ʢʤ ʽ ʥʠʞʥʴʦʾ (ʙʦʨʦʚʦʾ) ʪʝʨʘʩʠ ʚʠʩʦʪʦʶ 

ʰʠʨʠʥʦʶ 10-15 ʢʤ. ɼʣʷ ʦʩʪʘʥʥʴʦʾ ʭʘʨʘʢʪʝʨʥʽ ʩʫʭʽ ʙʦʨʦʚʽ ʣʽʩʠ ʥʘ ʜʝʨʥʦʚʦ-

ʩʣʘʙʦʧʽʜʟʦʣʠʩʪʠʭ ʛʨʫʥʪʘʭ ʪʘ ʧʽʱʘʥʠʭ ʚʘʣʘʭ ʪʘ ʣʫʢʠ, ʚʽʣʴʭʦʚʦ-ʦʩʠʢʦʚʽ ʣʽʩʠ ʽ 

ʙʦʣʦʪʘ ʥʘ ʩʣʘʙʦʧʽʜʟʦʣʠʩʪʠʭ ʩʫʧʽʱʘʥʠʭ ʽ ʜʝʨʥʦʚʦ-ʛʣʝʡʦʚʘʥʠʭ ʛʨʫʥʪʘʭ. ʉʝʨʝʜʥʷ 

ʯʘʩʪʠʥʘ ɺʦʣʠʥʩʴʢʦʛʦ ʇʦʣʽʩʩʷ ʨʦʟʪʘʰʦʚʘʥʘ ʥʘ ʪʘʢ ʟʚʘʥʦʤʫ ɺʦʣʠʥʩʴʢʦʤʫ 

ʤʦʨʝʥʥʦʤʫ ʧʘʩʤʽ, ʦʭʦʧʣʶʶʯʠ ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʤʘʩʠʚʠ ʤʽʞ ʤʽʩʪʘʤʠ ʃʶʙʦʤʣʴ ʪʘ 

ɼʫʙʨʦʚʠʮʷ. ʊʫʪ ʭʘʨʘʢʪʝʨʥʠʤʠ ʣʘʥʜʰʘʬʪʥʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʻ ʚʘʣʠ, ʩʢʣʘʜʝʥʽ 

ʩʫʧʽʱʘʥʠʤʠ ʽ ʧʽʱʘʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʟ ʛʨʘʥʽʪʥʠʤʠ, ʢʨʝʤʥʽʻʚʠʤʠ ʽ ʢʚʘʨʮʠʪʦʚʠʤʠ 

ʚʘʣʫʥʘʤʠ, ʘ ʪʘʢʦʞ ʤʽʞʧʘʩʤʦʚʽ ʜʦʣʠʥʠ ʪʘ ʧʦʥʠʞʝʥʥʷ. ɻʨʫʥʪʠ ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʽ, ʟ 

ʢʨʝʡʜʷʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʧʦʜʝʢʫʜʠ ʯʘʩʪʢʦʚʦ ʱʝʙʝʥʶʚʘʪʽ. ʅʘ ʥʠʭ ʨʦʟʪʘʰʦʚʫʶʪʴʩ ̫

ʩʦʩʥʦʚʽ ʪʘ ʜʫʙʦʚʽ ʣʽʩʠ, ʷʣʠʥʥʠʢʠ, ʘ ʥʠʟʠʥʥʽ ʜʽʣʷʥʢʠ ʷʢ ʧʨʘʚʠʣʦ ʟʘʙʦʣʦʯʝʥʽ. ʋ 

ʧʽʚʜʝʥʥʽʡ ʩʚʦʾʡ ʯʘʩʪʠʥʽ ɺʦʣʠʥʩʴʢʝ ʇʦʣʽʩʩʷ ʧʨʝʜʩʪʘʚʣʝʥʝ ʜʝʥʫʜʘʮʽʡʥʠʤʠ 

ʭʚʠʣʷʩʪʠʤʠ ʨʽʚʥʠʥʘʤʠ ʫ ʤʝʞʠʨʽʯʯʽ ʨʽʯʦʢ ʉʪʠʨ, ʊʫʨʽʷ, ʉʪʦʭʽʜ ʪʘ ɿʘʭʽʜʥʠʡ ɹʫʛ. ʊʫʪ 

ʧʝʨʝʚʘʞʥʦ ʪʨʘʧʣʷʶʪʴʩʷ ʜʝʨʥʦʚʦ-ʢʘʨʙʦʥʘʪʥʽ ʪʘ ʜʝʨʥʦʚʦ-ʩʝʨʝʜʥʴʦʧʽʜʟʦʣʠʩʪʽ 

ʛʨʫʥʪʠ ʥʘ ʢʨʝʡʜʦʚʠʭ ʚʽʜʢʣʘʜʘʭ. ʅʘ ʥʠʭ ʷʢʠʭ ʧʝʨʝʚʘʞʘʶʪʴ ʜʫʙʦʚʦ-ʩʦʩʥʦʚʽ ʪʘ 

ʜʫʙʦʚʦ-ʛʨʘʙʦʚʽ ʣʽʩʠ. ʅʘʷʚʥʽʩʪʴ ʢʨʝʡʜʷʥʠʭ ʚʽʜʢʣʘʜʽʚ ʪʘ ʢʘʨʩʪʦʚʠʭ ʧʦʨʽʜ ʚ ʭʦʜʽ 

ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʽʜʭʦʜʫ ʣʴʦʜʦʚʠʢʘ ʟʫʤʦʚʠʣʘ ʫʪʚʦʨʝʥʥʷ ʯʠʩʣʝʥʥʠʭ 

ʦʟʝʨ-ʣʽʡʦʢ ʽ ʢʘʨʩʪʦʚʠʭ ʜʞʝʨʝʣ, ʷʢʽ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʻ ʧʦʧʫʣʷʨʥʠʤʠ 

ʪʫʨʠʩʪʠʯʥʠʤʠ ʦʙôʻʢʪʘʤʠ ʩʝʨʝʜ ʤʽʩʮʝʚʠʭ ʞʠʪʝʣʽʚ. ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʽʥʪʝʥʩʠʬʽʢʘʮʽʶ 

ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʚʠʨʫʙʢʫ ʣʽʩʽʚ, ʧʣʦʱʘ ʦʩʪʘʥʥʽʭ ʥʘ ʪʫʪ ʩʢʣʘʜʘʻ ʙʽʣʴʰʝ 

2300 ʪʠʩ. ʛʘ ʥʘ 2005 ʨʽʢ. ʅʘʡʙʽʣʴʰʦʶ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʶ ʟʦʥʦʶ ʧʽʜʜʽʣʷʥʢʠ ʻ 

ʪʘʢʠʡ ʦʙ`ʻʢʪ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ, ʷʢ ʐʘʮʴʢʠʡ ʅʘʮʽʦʥʘʣʴʥʠʡ ʇʨʠʨʦʜʥʠʡ 

ʧʘʨʢ ʧʣʦʱʝʶ 32500 ʛʘ, ʱʦ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ 22 ʢʘʨʩʪʦʚʠʭ ʪʘ ʣʴʦʜʦʚʠʢʦʚʠʭ ʟʘ 
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ʧʦʭʦʜʞʝʥʥʷʤ ʦʟʝʨʘ, ʥʘʡʙʽʣʴʰʠʤʠ ʟ ʷʢʠʭ ʻ ʉʚʽʪʷʟʴ, ʂʨʠʤʥʝ, ʇʫʣʝʤʝʮʴʢʝ, 

ʃʶʮʠʤʝʨ ʪʘ ʇʽʩʦʯʥʝ. ʄʘʡʞʝ ʧʦʣʦʚʠʥʘ ʪʝʨʠʪʦʨʽʾ ʧʘʨʢʫ ʚʢʨʠʪʘ ʚʢʨʠʪʘ ʛʨʘʙʦʚʦ-

ʜʫʙʦʚʠʤʠ, ʩʦʩʥʦʚʠʤʠ, ʩʦʩʥʦʚʦ-ʜʫʙʦʚʠʤʠ ʪʘ ʚʽʣʴʭʦʚʠʤʠ ʣʽʩʘʤʠ. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ 

ʪʘʢʦʞ ʚʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ ʩʪʚʦʨʝʥʥʷ ʚ ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ɺʦʣʠʥʩʴʢʦʛʦ ʇʦʣʽʩʩʷ 

ʅʦʙʝʣʴʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʫ ʧʣʦʱʝʶ 25318,81 ʛʘ. 

 ʄʘʣʝ ʇʦʣʽʩʩʷ ʷʢ ʦʢʨʝʤʠʡ ʚʽʜʜʽʣ ʧʽʜʜʽʣʷʥʢʠ ɺʦʣʠʥʩʴʢʦʛʦ ʇʦʣʽʩʩʷ (ʐʝʨʙʘʢ, 

1988) ʨʦʟʪʘʰʦʚʘʥʝ ʙʽʣʴʰʦʶ ʯʘʩʪʠʥʦʶ ʫ ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ (ʚʽʜ ʤ. ʈʘʚʘ-ʈʫʩʴʢʘ), 

ʧʨʦʩʪʷʛʘʶʯʠʩʴ ʯʝʨʝʟ ʧʽʚʥʽʯʥʽ ʯʘʩʪʠʥʠ ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ ʪʘ ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʪʝʡ 

ʪʘ ʧʽʚʜʝʥʴ ʈʽʚʥʝʥʩʴʢʦʾ ʦʙʣʘʩʪʽ ʽ ʟʘʢʽʥʯʫʶʯʠ ʧʽʚʜʝʥʥʠʤʠ ʢʦʨʜʦʥʘʤʠ 

ɾʠʪʦʤʠʨʩʴʢʦʛʦ ʇʦʣʽʩʩʷ ʟʘ ʤʽʩʪʦʤ ʆʩʪʨʦʛ, ʜʝ ʟʥʘʭʦʜʠʪʴʩʷ ʡʦʛʦ ʥʘʡʚʫʞʯʘ ʯʘʩʪʠʥʘ 

(ʑʝʨʙʘʢ, 1988; ʄʘʨʠʥʠʯ ʪʘ ʐʠʱʝʥʢʦ, 2005). ʇʽʚʥʽʯʥʘ ʤʝʞʘ ʚʽʜʜʽʣʫ ʧʨʦʭʦʜʠʪʴ 

ʯʝʨʝʟ ʥʘʩʪʫʧʥʽ ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ ʃʴʚʽʚʩʴʢʦʾ, ɺʦʣʠʥʩʴʢʦʾ ʪʘ ʈʽʚʥʝʥʩʴʢʦʾ ʦʙʣʘʩʪʝʡ: 

ʏʝʨʚʦʥʦʛʨʘʜ, ɹʝʣʟ, ʉʤʠʛʘ, ɹʫʱʘ, ʆʩʪʨʦʛ, ɺʝʨʙʘ, ʂʦʟʠʥ, ɹʝʨʝʩʪʝʯʢʦ. ɼʦʚʞʠʥʘ 

ʮʴʦʛʦ ʚʽʜʜʽʣʫ ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 300 ʢʤ, ʘ ʰʠʨʠʥʘ ï 20-25 ʢʤ. ʄʘʣʝ ʇʦʣʽʩʩʷ ʻ 

ʥʠʟʦʚʠʥʦʶ, ʫʪʚʦʨʝʥʦʶ ʦʙʨʠʚʘʤʠ ɻʦʣʦʛʦʨʦ-ʂʨʝʤʝʥʝʮʴʢʦʛʦ ʧʘʩʤʘ ʥʘ ʧʽʚʜʥʽ ʪʘ 

ɺʦʣʠʥʩʴʢʦʾ ʚʠʩʦʯʠʥʠ ʥʘ ʧʽʚʥʦʯʽ. ʊʫʪ ʙʽʣʴʰʝ ʧʦʰʠʨʝʥʽ ʣʽʩʦʩʪʝʧʦʚʽ ʣʘʥʜʰʘʬʪʠ ʟ 

ʧʝʨʝʚʘʞʘʥʥʷʤ ʧʽʩʢʽʚ ʽ ʩʫʧʽʩʢʽʚ ʟ ʛʘʣʴʢʦʶ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ, ʫʪʚʦʨʝʥʽ ʟʘʚʜʷʢʠ 

ʪʝʢʫʯʠʤ ʣʴʦʜʦʚʠʢʦʚʠʤ ʚʦʜʘʤ ʪʘ ʥʝʦʪʝʢʪʦʥʽʯʥʠʤ ʨʫʭʘʤ ʧʝʨʽʦʜʫ ʘʥʪʨʦʧʦʛʝʥʫ. 

ɼʝʨʥʦʚʦ-ʧ̔ ʜʟʦʣʠʩʪʽ ʣʫʯʥʽ, ʜʝʨʥʦʚʦ-ʢʘʨʙʦʥʘʪʥʽ ʥʘ ʢʨʝʡʜʷʥʠʭ ʚʽʜʢʣʘʜʘʭ ʪʘ 

ʯʦʨʥʦʟʝʤʥʦ-ʣʫʯʥʽ ʛʨʫʥʪʠ ʻ ʜʦʤʽʥʫʶʯʠʤʠ (ʄʘʨʠʥʠʯ ʪʘ ʐʠʱʝʥʢʦ, 2005).  

 

1.2. ʇʨʠʨʦʜʦʦʭʦʨʦʥʥʘ ʜʽʷʣʴʥʽʩʪʴ ʚ ʨʝʛʽʦʥʽ ʜʦʩʣʽʜʞʝʥʴ 

ɸʤʬʽʙʽʾ ʚ ʩʠʣʫ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʚʦʛʦ ʦʥʪʦʛʝʥʝʟʫ ʪʘ ʧʦʪʨʝʙ ʩʧʝʮʠʬʽʯʥʠʭ 

ʦʩʝʣʠʱ ʜʣʷ ʨʦʟʤʥʦʞʝʥʥʷ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʨʘʟʣʠʚʦʶ ʛʨʫʧʦʶ ʭʨʝʙʝʪʥʠʭ, ʘ ʚʽʜʪʘʢ 

ʧʦʪʨʝʙʫʶʪʴ ʦʩʦʙʣʠʚʦʾ ʦʭʦʨʦʥʠ (Catenazzi, 2015; Scheele et al., 2019). ʆʜʥʠʤ ʟ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʟʘʩʦʙʽʚ ʧʨʠʨʦʜʦʦʭʦʨʦʥʠ ʥʘ ʨʷʜʫ ʟ 

ʨʦʟʚʠʪʢʦʤ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʻ ʨʦʟʚʠʪʦʢ ʉʤʘʨʘʛʜʦʚʦʾ ʤʝʨʝʞʽ ʚ ʋʢʨʘʾʥʽ 

(Emerald Network). ʉʤʘʨʘʛʜʦʚʘ ʤʝʨʝʞʘ - ʮʝ ʤʝʨʝʞʘ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʨʠʪʦʨʽʡ 

ʦʩʦʙʣʠʚʦʛʦ ʩʪʘʪʫʩʫ, ʱʦ ʚʢʣʶʯʘʻ ʪʘʢ ʟʚʘʥʽ ʊʝʨʠʪʦʨʽʾ ʆʩʦʙʣʠʚʦʛʦ 

ʇʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ ɯʥʪʝʨʝʩʫ (Areas of Special Conservation Interest, ASCI) ʥʘ 
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ʟʘʛʘʣʴʥʦʻʚʨʦʧʝʡʩʴʢʦʤʫ ʨʽʚʥʽ. ʅʘʨʘʟʽ ʚ ʋʢʨʘʾʥʽ ɿʘʢʦʥ çʇʨʦ ʉʤʘʨʘʛʜʦʚʫ ʤʝʨʝʞʫè 

ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʩʪʘʜʽʾ ʨʦʟʨʦʙʢʠ ʪʘ ʧʦʛʦʜʞʝʥʥʷ ʟ ʫʩʽʤʘ ʧʨʦʬʽʣʴʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ. 

ɿʘ ʧʨʠʥʮʠʧʘʤʠ ʩʚʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʩʪʚʦʨʝʥʥʷ ʉʤʘʨʘʛʜʦʚʘ ʤʝʨʝʞʘ ʻ 

ʘʥʘʣʦʛʦʤ ʤʝʨʝʞʽ Natura 2000, ʷʢʘ ʬʫʥʢʮʽʦʥʫʻ ʥʘ ʪʝʨʠʪʦʨʽʾ ɭʚʨʦʧʠ, ʜʣʷ ʢʨʘʾʥ 

ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ ʪʘ ʧʦʟʘʙʣʦʢʦʚʠʭ ʢʨʘʾʥ (ʋʢʨʘʾʥʘ, ʐʚʝʡʮʘʨʽʷ, 

ʅʦʨʚʝʛʽʷ, ɹʽʣʦʨʫʩʴ). Natura 2000 ʻ ʤʝʨʝʞʝʶ ʪʝʨʠʪʦʨʽʡ, ʚʠʟʥʘʯʝʥʠʭ ʟʛʽʜʥʦ ʟ 

ʇʪʘʰʠʥʦʶ ɼʠʨʝʢʪʠʚʦʶ (Birdôs Directive, Special Protection Areas, SPAs) ʽ 

ʆʩʝʣʠʱʥʦʶ ɼʠʨʝʢʪʠʚʦʶ (Special Areas of Conservation, SACs), ʱʦʜʦ ʷʢʠʭ 

ʚʠʟʥʘʯʝʥʽ ʪʘ ʚʠʢʦʥʫʶʪʴʩʷ ʤʝʥʝʜʞʤʝʥʪ-ʧʣʘʥʠ ʦʭʦʨʦʥʠ ʚʠʜʽʚ ʽ ʦʩʝʣʠʱ ʟ ʜʦʜʘʪʢʽʚ 

ʮʠʭ ʜʠʨʝʢʪʠʚ (ʇʦʣʷʥʩʴʢʘ ʪʘ ʽʥ., 2017). ɺʘʣʽʜʥʦʶ ʧʽʜʩʪʘʚʦʶ ʜʣʷ ʧʦʯʘʪʢʫ ʧʨʦʮʝʩʫ 

ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʦʙ`ʻʢʪʽʚ ʉʤʘʨʘʛʜʦʚʦʾ ʤʝʨʝʞʽ ʻ ʥʘʷʚʥʽʩʪʴ ʫ ʧʝʚʥʽʡ ʤʽʩʮʝʚʦʩʪʽ 

ʟʥʘʯʥʦʾ ʧʦʧʫʣʷʮʽʾ ʧʝʚʥʦʛʦ ʚʠʜʫ ʘʙʦ ʧʣʦʱʽ ʧʝʚʥʦʛʦ ʪʠʧʫ ʧʨʠʨʦʜʥʦʛʦ ʦʩʝʣʠʱʘ ʚ 

ʤʝʞʘʭ ʢʨʘʾʥʠ, ʱʦ ʚʢʣʶʯʝʥʽ ʜʦ ʈʝʟʦʣʶʮʽʡ 6 (1998) ʪʘ 4 (1996) ɹʝʨʥʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ 

ʧʨʦ ʜʠʢʽ ʚʠʜʠ ʬʘʫʥʠ ʪʘ ʬʣʦʨʠ ʫ ɭʚʨʦʧʽ 1979 ʨʦʢʫ ʪʘ ʜʝʨʞʘʚʘʭ-ʩʧʦʩʪʝʨʽʛʘʯʘʭ, ʜʦ 

ʷʢʠʭ ʟʦʢʨʝʤʘ ʥʘʣʝʞʠʪʴ ʋʢʨʘʾʥʘ. ɹʝʨʥʩʴʢʘ ʢʦʥʚʝʥʮʽʷ, ʷʢ ʽ ʚʠʧʣʠʚʘʻ ʟ ʾʾ ʧʦʚʥʦʾ 

ʥʘʟʚʠ, ʤʘʻ ʥʘ ʤʝʪʽ ʦʭʦʨʦʥʫ ʨʽʜʢʽʩʥʠʭ ʨʦʩʣʠʥ ʽ ʪʚʘʨʠʥ ï ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʜʠʢʦʾ ʬʣʦʨʠ 

ʪʘ ʬʘʫʥʠ ʽ ʾʭʥʽʭ ʧʨʠʨʦʜʥʠʭ ʩʝʨʝʜʦʚʠʱ ʽʩʥʫʚʘʥʥʷ, ʦʩʦʙʣʠʚʦ ʪʠʭ, ʦʭʦʨʦʥʘ ʷʢʠʭ 

ʚʠʤʘʛʘʻ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʜʝʢʽʣʴʢʦʭ ʜʝʨʞʘʚ. ɼʦ ʩʧʠʩʢʫ ʈʝʟʦʣʶʮʽʾ 6, ʟʦʢʨʝʤʘ, 

ʚʭʦʜʷʪʴ ʜʚʘ ʟ 13 ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʫ ʨʦʙʦʪʽ ʚʠʜʽʚ ʟʝʤʥʦʚʦʜʥʠʭ, ʘ ʩʘʤʝ ʢʫʤʢʘ 

ʯʝʨʚʦʥʦʯʝʨʝʚʘ B. bombina (Resolution 6 code: 1188) ʪʘ ʪʨʠʪʦʥ ʛʨʝʙʽʥʯʘʩʪʠʡ (T. 

cristatus (Resolution 6 code: 1166). ɺ ʋʢʨʘʾʥʽ ʩʪʚʦʨʝʥʥʷ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ 

ʉʤʘʨʘʛʜʦʚʦʾ ʤʝʨʝʞʽ ʙʫʣʦ ʨʦʟʧʦʯʘʪʦ ʫ 2009 ʨʦʮʽ. ʈʝʟʫʣʴʪʘʪʦʤ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʫ 

2016 ʨʦʮʽ ʩʪʘʣʦ ʩʪʚʦʨʝʥʥʷ (ʚʽʨʥʽʰʝ, ʥʘʜʘʥʥʷ ʩʪʘʪʫʩʫ ʦʙ`ʻʢʪʽʚ ʉʄ) ʦʬʽʮʽʡʥʦ 

ʟʘʪʚʝʨʜʞʝʥʠʭ ʥʘ ʜʝʨʞʘʚʥʦʤʫ ʨʽʚʥʽ 271 ʦʙ`ʻʢʪʘ (ɼʦʜʘʪʦʢ 1). ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ 

ʉʄ ʋʢʨʘʾʥʠ ʚ ʧʝʨʽʦʜ ʟ 2009 ʧʦ 2016 ʨʽʢ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʚ ʥʝʜʦʩʪʘʪʥʽʡ ʤʽʨʽ ʽ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʬʨʘʛʤʝʥʪʘʨʥʽʩʪʶ, ʥʘʷʚʥʽʩʪʶ çʙʽʣʠʭ ʧʣʷʤè ʪʘ ʥʝʜʦʩʪʘʪʥʽʤ 

ʧʦʢʨʠʪʪʷʤ. ʎʝ ʚ ʧʦʪʝʥʮʽʘʣʽ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʟʙʝʨʝʞʝʥʥʷ ʚ 

ʤʘʡʙʫʪʥʴʦʤʫ ʙʘʛʘʪʴʦʭ ʮʽʥʥʠʭ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʪʘ ʾʭ ʚʪʨʘʪʠ. ɿʦʢʨʝʤʘ ʥʘ 

2016 ʨʽʢ ʚ ʧʦʣʝ ʟʦʨʫ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʟʘ ʩʪʚʦʨʝʥʥʷ ʉʄ ʩʪʨʫʢʪʫʨ ʧʦʪʨʘʧʣʷʣʠ 

ʧʝʨʝʚʘʞʥʦ ʚʞʝ ʽʩʥʫʶʯʽ ʦʙ`ʻʢʪʠ ʇɿʌ, ʘ ʨʽʯʢʦʚʽ ʜʦʣʠʥʠ, ʷʢʽ ʻ ʤʽʩʮʝʤ ʤʝʰʢʘʥʥʷ ʪʘ 
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ʧʦʜʝʢʫʜʠ ʚ ʢʦʥʪʝʢʩʪʽ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʽ ʨʝʬʫʛʽʫʤʘʤʠ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʤʘʡʞʝ ʚʩʽʭ 

ʚʠʜʽʚ ʟʝʤʥʦʚʦʜʥʠʭ, ʯʘʩʪʦ ʙʫʣʠ ʦʭʦʧʣʝʥʽ ʬʨʘʛʤʝʥʪʘʨʥʦ ʘʙʦ ʧʨʦʽʛʥʦʨʦʚʘʥʽ ʚʟʘʛʘʣʽ. 

ɺʽʜʪʘʢ ʥʝʦʙʭʽʜʥʠʤ ʻ ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ ʪʝʨʠʪʦʨʽʡ ʉʤʘʨʘʛʜʦʚʦʾ ʤʝʨʝʞʽ ʫ ʚʠʛʣʷʜʽ ʪʘʢ 

ʟʚʘʥʠʭ ʪʽʥʴʦʚʠʭ ʩʧʠʩʢʽʚ ʪʘ ʧʦʜʘʥʥʷ ʽ ʟʘʪʚʝʨʜʞʝʥʥʷ ʾʭ ʥʘ ʨʽʚʥʽ ʤʽʥʽʩʪʝʨʩʪʚʘ 

ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ ʪʘ ʉʝʢʨʝʪʘʨʽʘʪʦʤ ɹʝʨʥʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ.  

ʊʝʨʠʪʦʨʽʷ ʜʦʩʣʽʜʞʝʥʴ ʚ ʤʝʞʘʭ ʢʦʨʜʦʥʫ ʋʢʨʘʾʥʠ ʚʭʦʜʠʪʴ ʮʽʣʢʦʤ ʜʦ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʙʽʦʛʝʦʛʨʘʬʽʯʥʦʛʦ ʨʝʛʽʦʥʫ, ʦʜʥʦʛʦ ʟ ʯʦʪʠʨʴʦʭ, ʷʢʽ ʚʠʜʽʣʷʶʪʴ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʢʨʘʾʥʠ - ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʡ (CON), ʧʘʥʥʦʥʩʴʢʠʡ (PAN), ʘʣʴʧʽʡʩʴʢʠʡ 

(ALP) ʪʘ ʩʪʝʧʦʚʠʡ (STE). ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʽʞʥʘʨʦʜʥʦʛʦ ʙʽʦʛʝʦʛʨʘʬʽʯʥʦʛʦ 

ʩʝʤʽʥʘʨʫ ʚ ʄʦʣʜʦʚʽ ʫ 2016 ʨʦʮʽ, ʤʝʪʦʶ ʷʢʦʛʦ ʙʫʣʘ ʦʮʽʥʢʘ ʜʦʩʪʘʪʥʦʩʪʽ ʨʦʟʨʦʙʢʠ 

ʉʤʘʨʘʛʜʦʚʦʾ ʤʝʨʝʞʽ ʜʣʷ ʢʦʞʥʦʛʦ ʦʢʨʝʤʦʛʦ ʚʠʜʫ/ʦʩʝʣʠʱʘ ʚ ʤʝʞʘʭ ʦʢʨʝʤʦʛʦ 

ʙʽʦʛʝʦʛʨʘʬʽʯʥʦʛʦ ʨʝʛʽʦʥʫ (Emerald Biogeographical Seminar ALP (Carpathians) - 

CON - PAN, 11-13 May 2016, Chisinau, Moldova) ʽʩʥʫʻ ʛʨʘʜʘʮʽʷ ʦʮʽʥʢʠ ʜʦʩʪʘʪʥʦʩʪʽ 

ʤʝʨʝʞʽ ʜʣʷ ʢʦʞʥʦʛʦ ʦʢʨʝʤʦʛʦ ʚʠʜʫ ʫ ʚʠʛʣʷʜʽ ʦʮʽʥʦʢ, ʱʦ ʥʘʜʘʶʪʴʩʷ ʥʘʮʽʦʥʘʣʴʥʦʶ 

ʝʢʩʧʝʨʪʥʦʶ ʢʦʤʽʩʽʻʶ, ʧʨʝʜʩʪʘʚʣʝʥʦʶ ʥʘ ʙʽʦʛʝʦʛʨʘʬʽʯʥʦʤʫ ʩʝʤʽʥʘʨʽ. ʊʘʢ, ʜʣʷ 

ʟʛʘʜʘʥʠʭ ʚʠʱʝ ʜʚʦʭ ʚʠʜʽʚ ʟʝʤʥʦʚʦʜʥʠʭ ʘʢʪʫʘʣʴʥʠʤ ʻ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʩʘʡʪʽʚ 

ʉʤʘʨʘʛʜʦʚʦʾ ʤʝʨʝʞʽ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʪʝʨʠʪʦʨʽʾ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʤʘʶʪʴ ʥʘʩʪʫʧʥʽ 

ʦʮʽʥʢʠ ʜʦʩʪʘʪʥʦʩʪʽ: T. cristatus ï IN MOD (ʤʝʨʝʞʘ ʥʝʜʦʩʪʘʪʥʷ, ʜʦ ʥʝʾ ʤʘʶʪʴ ʙʫʪʠ 

ʜʦʜʘʥʽ ʥʦʚʽ ʪʝʨʠʪʦʨʽʾ ʜʣʷ ʦʭʦʨʦʥʠ ʚʠʜʫ/ʦʩʝʣʠʱʘ), ʟʛʽʜʥʦ ʟ ʢʦʤʝʥʪʘʨʷʤʠ ʜʦ 

ʚʠʩʥʦʚʢʫ ï ʦʩʦʙʣʠʚʦ ʥʘ ʩʭʽʜʥʽʡ ʪʘ ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʘʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ 

ʙʽʦʛʝʦʛʨʘʬʽʯʥʦʛʦ ʨʝʛʽʦʥʫ; B. bombina - IN MOD, ʟʛʽʜʥʦ ʟ ʢʦʤʝʥʪʘʨʷʤʠ ʜʦ 

ʚʠʩʥʦʚʢʫ ï ʦʩʦʙʣʠʚʦ ʥʘ ʪʝʨʠʪʦʨʽʾ ʃʴʚʽʚʩʴʢʦʾ, ɺʦʣʠʥʩʴʢʦʾ, ʈʽʚʥʝʥʩʴʢʦʾ ʪʘ 

ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʝʡ. 

ʉʪʚʦʨʝʥʥʷ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʨʠʪʦʨʽʡ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʧʦʧʫʣʷʮʽʡ ʘʤʬʽʙʽʡ, 

ʷʢ ʛʨʫʧʠ ʪʚʘʨʠʥ, ʷʢʽ ʦʜʥʠʤʠ ʟ ʧʝʨʰʠʭ ʨʝʘʛʫʶʪʴ ʥʘ ʟʤʽʥʠ ʚ ʦʪʦʯʫʶʯʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ ʚʥʘʩʣʽʜʦʢ ʜʽʾ ʪʝʨʘʪʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ, ʻ ʘʢʪʫʘʣʴʥʠʤ ʚ ʢʦʥʪʝʢʩʪʽ 

ʛʣʦʙʘʣʴʥʦʾ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʪʘ ʟʤʽʱʝʥʥʷ ʢʣʽʤʘʪʠʯʥʠʭ ʟʦʥ, ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʢʠ 

ʟʦʚʥʽʰʥʽʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʦʧʫʣʷʮʽʡ ʫ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ʜʠʢʠʭ 

ʧʦʧʫʣʷʮʽʡ, ʧʦʷʚʠ ʧʦʷʚʠ ʽʥʚʘʟʠʚʥʠʭ ʚʠʜʽʚ ʭʠʞʘʢʽʚ, ʟʥʠʱʝʥʥʷ ʪʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ 

ʧʨʠʨʦʜʥʠʭ ʘʨʝʘʣʽʚ ʚ ʥʘʩʣʽʜʦʢ ʷʢ ʣʝʛʘʣʴʥʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ, ʪʘʢ ʽ 
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ʥʝʣʝʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ (ʤʘʩʦʚʠʡ ʚʠʜʦʙʫʪʦʢ ʙʫʨʰʪʠʥʫ, ʟʤʽʥʘ 

ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ ʙʦʣʦʪʥʠʭ ʤʘʩʠʚʽʚ, ʪʦʱʦ), ʘ ʪʘʢʦʞ ʯʝʨʝʟ ʟʤʝʥʰʝʥʥʷ ʧʣʦʱ 

ʚʞʝ ʽʩʥʫʶʯʠʭ ʦʙ`ʻʢʪʽʚ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʟ ʨʽʟʥʠʭ ʧʨʠʯʠʥ. ʊʘʢ, 

ʧʦʯʠʥʘʶʯʠ ʟ 1960-ʭ ʨʦʢʽʚ ʜʦ ʪʝʧʝʨʽʰʥʴʦʛʦ ʯʘʩʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʦʙʣʘʩʪʝʡ, ʚ ʤʝʞʘʭ 

ʷʢʠʭ ʟʥʘʭʦʜʠʪʴʩʷ ʨʝʛʽʦʥ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ ʟʤʝʥʰʝʥʥʷ ʩʫʤʘʨʥʦʾ ʧʣʦʱʽ ʚʩʽʭ 

ʦʙ`ʻʢʪʽʚ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʩʢʣʘʣʦ ʫ ʦʙʣʘʩʪʷʭ: ʃʴʚʽʚʩʴʢʽʡ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ, ɺʦʣʠʥʩʴʢʽʡ ï 25443 ʛʘ (9,78% ʚʽʜ ʩʪʚʦʨʝʥʠʭ ʚ ʦʙʣʘʩʪʽ ʇɿʌ) 

(ʄʘʨʫʱʘʢ, ɺʘʩʠʣʶʢ, 2016ʘ), ʫ ʈʽʚʥʝʥʩʴʢʽʡ ï 1053,6 ʛʘ (6,3% ʚʽʜ ʩʪʚʦʨʝʥʠʭ ʚ 

ʦʙʣʘʩʪʽ ʇɿʌ), ʫ ɾʠʪʦʤʠʨʩʴʢʽʡ - 12394,8 ʛʘ (9,07% ʚʽʜ ʩʪʚʦʨʝʥʠʭ ʚ ʦʙʣʘʩʪʽ ʇɿʌ) 

(ʄʘʨʫʱʘʢ, ɺʘʩʠʣʶʢ, 2016 (ʙ), ʫ ʍʤʝʣʴʥʠʮʴʢʽʡ ï 4901,0 ʛʘ (1,5% ʚʽʜ ʩʪʚʦʨʝʥʠʭ ʚ 

ʦʙʣʘʩʪʽ ʇɿʌ) (ʆʩʢʠʨʢʦ ʪʘ ɺʘʩʠʣʶʢ, 2016) ʽ ʫ ʂʠʾʚʩʴʢʽʡ - 1411,62 ʛʘ (1,25% ʚʽʜ 

ʩʪʚʦʨʝʥʠʭ ʚ ʦʙʣʘʩʪʽ ʇɿʌ). ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ ʻ ʩʪʚʦʨʝʥʥʷ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ 

ʦʙ̀̒ ʢʪʽʚ ʫ ʜʦʣʠʥʘʭ ʨʽʯʦʢ, ʷʢʽ ʻ ʩʚʦʻʨʽʜʥʠʤʠ ʨʝʬʫʛʽʫʤʘʤʠ ʣʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʚ 

ʢʦʥʪʝʢʩʪʽ ʛʣʦʙʘʣʴʥʠʭ ʟʤʽʥ ʢʣʽʤʘʪʫ (Schindler et al., 2016). 

 

1.3. ɼʦʩʣʽʜʞʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʘʥʦʤʘʣʽʡ 

ɸʥʦʤʘӢʣʽʷ (ʛʨʝʮ. ŬɜɤɛŬɚɘŬ ð ʥʝʥʦʨʤʘʣʴʥʽʩʪʴ) - ʚ ʟʦʦʣʦʛʽʯʥʦʤʫ ʩʝʥʩʽ ʮʴʦʛʦ 

ʧʦʥʷʪʪʷ ʦʟʥʘʯʘʻ ʙʫʜʴ-ʷʢʝ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʦʨʤʠ, ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʯʠ 

ʧʦʢʘʟʥʠʢʘ ʜʣʷ ʜʘʥʦʛʦ ʚʠʜʫ, ʱʦ ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ ʟʥʘʯʝʥʴ ʦʟʥʘʢ ʤʽʥʣʠʚʦʩʪʽ. 

ʄʦʨʬʦʣʦʛʽʯʥʘ ʘʥʦʤʘʣʽʷ ï ʮʝ ʧʦʷʚʘ ʧʝʚʥʠʭ ʜʝʬʝʢʪʽʚ ʧʨʦʪʷʛʦʤ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʦʨʛʘʥʽʟʤʫ, ʱʦ ʟʫʤʦʚʣʶʶʪʴ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʦʨʤʠ ʜʣʷ ʧʦʢʘʟʥʠʢʽʚ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʦʨʛʘʥʽʟʤʫ. ʊʘʢʽ ʚʽʜʭʠʣʝʥʥʷ ʤʦʞʫʪʴ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʚʘʪʠ ʥʘ ʧʝʚʥʽ ʘʩʧʝʢʪʠ ʫ ʧʨʦʮʝʩʽ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ, ʘʙʦ ʟʘʣʠʰʘʪʠʩʷ 

ʥʝʡʪʨʘʣʴʥʠʤʠ ʽ ʦʙʤʝʞʫʚʘʪʠ ʩʚʽʡ ʚʧʣʠʚ ʣʠʰʝ ʜʦ ʟʦʚʥʽʰʥʴʦʾ ʧʦʪʚʦʨʥʦʩʪʽ. 

ʆʩʦʙʣʠʚʦʩʪʽ ʙʽʦʣʦʛʽʾ ʘʤʬʽʙʽʡ, ʨʦʟʚʠʪʦʢ ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʟʘ ʤʘʪʝʨʠʥʩʴʢʠʤ 

ʦʨʛʘʥʽʟʤʦʤ ʫ ʚʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʦʙʫʤʦʚʣʶʻ ʟʥʘʯʥʫ ʟʘʣʝʞʥʽʩʪʴ ʮʽʻʾ 

ʩʠʩʪʝʤʘʪʠʯʥʦʾ ʛʨʫʧʠ ʚʽʜ ʫʤʦʚ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʡʦʛʦ ʩʪʘʥʫ. ʊʦʤʫ ʩʝʨʝʜ 

ʧʨʠʯʠʥ ʚʠʥʠʢʥʝʥʥʷ ʘʥʦʤʘʣʽʡ ʚʠʜʽʣʷʶʪʴ ʧʨʠʨʦʜʥʽ (ʧʘʨʘʟʠʪʠ, ʚʠʧʘʜʢʦʚʽ ʤʫʪʘʮʽʾ ʫ 

ʧʨʦʮʝʩʽ ʧʨʠʨʦʜʥʦʛʦ ʜʦʙʦʨʫ, ʥʝʧʨʦʧʦʨʮʽʡʥʠʡ ʚʧʣʠʚ ʧʝʚʥʠʭ ʧʨʠʨʦʜʥʠʭ ʬʘʢʪʦʨʽʚ 

ʜʦʚʢʽʣʣʷ, ʜʽʷʣʴʥʽʩʪʴ ʭʠʞʘʢʽʚ, ʚʥʫʪʨʽʰʥʴʦʚʠʜʦʚʘ ʪʘ ʤʽʞʚʠʜʦʚʘ ʙʦʨʦʪʴʙʘ ʟʘ 
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ʽʩʥʫʚʘʥʥʷ, ʽʟʦʣʷʮʽʷ) ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʚʢʣʶʯʘʶʯʠ ʢʦʥʪʘʤʽʥʘʮʽʶ 

ʚʦʜʥʠʭ ʦʙô̒ ʢʪʽʚ ʚʽʜʭʦʜʘʤʠ ʭʽʤʽʯʥʦ ʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʩʪʦʢʘʤʠ ʪʘ ʭʽʤʽʯʥʠʤʠ 

ʨʝʯʦʚʠʥʘʤʠ, ʱʦ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ (ɻʘʩʩʦ ʪʘ 

ʽʥ., 2020). ɸʥʦʤʘʣʴʥʽʩʪʴ ʤʦʞʝ ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ ʚ ʨʽʟʥʠʭ ʯʘʩʪʠʥʘʭ ʪʽʣʘ ʪʚʘʨʠʥʠ, ʘ ʾʾ 

ʧʨʦʷʚʠ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʫ ʟʙʽʣʴʰʝʥʥʽ ʯʠ ʟʤʝʥʰʝʥʥʽ ʢʽʣʴʢʦʩʪʽ ʢʽʥʮʽʚʦʢ ʪʘ ʾʭ 

ʩʢʣʘʜʦʚʠʭ, ʘʪʠʧʦʚʽʡ ʬʦʨʤʽ ʤʦʨʜʠ ʯʠ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ ʪʽʣʘ, ʟʘʛʘʣʦʤ ï ʧʦʷʚʠ ʦʟʥʘʢ 

ʥʝ ʚʣʘʩʪʠʚʠʭ ʜʘʥʦʤʫ ʚʠʜʫ ʧʨʠ ʥʦʨʤʘʣʴʥʽʡ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ.  

 

1.3.1. ʂʣʘʩʠʬʽʢʘʮʽʷ ʘʥʦʤʘʣʽʡ ʪʘ ʾʾ ʧʨʦʙʣʝʤʘʪʠʢʘ 

ʆʜʥʽʻʶ ʟ ʚʠʟʥʘʯʥʠʭ ʧʨʦʙʣʝʤ ʜʣʷ ʜʦʩʣʽʜʥʠʢʽʚ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʘʥʦʤʘʣʽʡ ʻ 

ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʛʘʣʴʥʦʾ, ʯʽʪʢʦʾ ʪʘ ʦʜʥʦʟʥʘʯʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʦʩʪʘʥʥʽʭ. ʊʦʙʪʦ ʻʜʠʥʦʾ 

ʫʥʽʬʽʢʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʥʝ ʽʩʥʫʻ. ɼʦ ʪʦʛʦ ʞ ʥʝ ʽʩʥʫʻ ʪʘʢʦʞ ʯʽʪʢʠʭ ʤʝʪʦʜʠʯʥʠʭ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʟ ʧʨʠʚʦʜʫ ʪʦʛʦ, ʱʦ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʘʥʦʤʘʣʽʻʶ, ʦʩʢʽʣʴʢʠ ʧʦʤʽʪʥʽ 

ʬʽʟʽʦʣʦʛʽʯʥʽ ʚʽʜʭʠʣʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʣʠʢʘʥʽ ʩʠʤʧʪʦʤʘʤʠ ʭʚʦʨʦʙ ʯʠ 

ʢʘʣʽʮʪʚʘʤʠ ʧʨʦʪʷʛʦʤ ʞʠʪʪʷ (ʥʘʡʯʘʩʪʽʰʝ ʫ ʩʪʘʪʝʚʦʟʨʽʣʠʭ ʦʩʦʙʠʥ), ʱʦ ʫ ʩʚʦʶ ʯʝʨʛʫ 

ʤʦʞʝ ʟʥʘʯʥʦ ʚʠʢʨʠʚʠʪʠ ʜʘʥʽ ʧʨʦ ʢʽʣʴʢʽʩʪʴ ʘʥʦʤʘʣʽʡ ʫ ʧʦʧʫʣʷʮʽʾ. ʅʘʡʧʦʚʥʽʰʝ 

ʧʨʦʙʣʝʤʘʪʠʢʘ ʢʣʘʩʠʬʽʢʘʮʽʡʥʠʭ ʦʟʥʘʢ ʪʘ ʚʘʨʽʘʮʽʡ ʧʦʟʥʘʯʝʥʥʷ ʘʥʦʤʘʣʽʡ ʦʧʠʩʘʥʘ ʫ 

ʨʦʙʦʪʽ ʃ. ʗ. ɹʦʨʢʽʥʘ (ɹʦʨʢʠʥ ʠ ʜʨ., 2012). ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʟʘʟʥʘʯʘʻʪʴʩʷ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʤʘʪʠ ʯʽʪʢʫ ʫʥʽʬʽʢʦʚʘʥʫ ʢʣʘʩʠʬʽʢʘʮʽʶ ʘʥʦʤʘʣʽʡ, ʘ ʪʘʢʦʞ ʧʦ 

ʤʦʞʣʠʚʦʩʪʽ ʜʘʚʘʪʠ ʚ ʨʦʙʦʪʘʭ ʾʭ ʟʦʙʨʘʞʝʥʥʷ ʪʘ ʟʨʦʟʫʤʽʣʝ ʚʠʟʥʘʯʝʥʥʷ ʜʣʷ 

ʧʦʨʽʚʥʷʥʥʷ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʨʽʟʥʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ. ʅʘʚʽʪʴ ʜʣʷ ʢʽʥʮʽʚʦʢ ʘʤʬʽʙʽʡ, 

ʥʘʡʢʨʘʱʝ ʚʠʚʯʝʥʠʭ, ʽʥʦʜʽ ʚʠʥʠʢʘʻ ʧʨʦʙʣʝʤʘ ʥʘʜʽʡʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʘʥʦʤʘʣʽʡ 

ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʾʭ ʯʽʪʢʠʭ ʦʧʠʩʽʚ. ɺ ʛʝʨʧʝʪʦʣʦʛʽʯʥʽ ʣʽʪʝʨʘʪʫʨʽ ʤʦʞʥʘ ʟʫʩʪʨʽʪʠ 

ʨʽʟʥʽ ʚʠʟʥʘʯʝʥʥʷ ʜʣʷ, ʦʯʝʚʠʜʥʦ, ʦʜʥʠʭ ʽ ʪʠʭ ʞʝ ʧʦʨʫʰʝʥʴ ʚ ʙʫʜʦʚʽ ʪʽʣʘ. 

ʅʘʧʨʠʢʣʘʜ, ʪʝʨʤʽʥʠ ʝʢʪʨʦʜʘʢʪʠʣʽʷ ʽ ʨʽʜʰʝ ʦʣʽʛʦʜʘʢʪʠʣʽʷ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ 

ʧʦʟʥʘʯʝʥʥʷ ʥʝʩʪʘʯʽ ʧʘʣʴʮʽʚ ʠ ʪʦʤʫ ʯʘʩʪʦ ʚʚʘʞʘʶʪʴʩʷ ʩʠʥʦʥʽʤʘʤʠ. ɯʱʝ ʦʜʥʘ 

ʧʨʦʙʣʝʤʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʽʥʦʜʽ ʦʜʥʠʤ ʽ ʪʠʤ ʩʘʤʠʤ ʪʝʨʤʽʥʘʤ ʜʘʶʪʴ ʜʦʩʠʪʴ 

ʨʽʟʥʝ ʪʣʫʤʘʯʝʥʥʷ. ʊʘʢ ʦʣʽʛʦʜʘʢʪʠʣʽʷ ʪʨʘʢʪʫʻʪʴʩʷ ʷʢ ʥʝʜʦʩʪʘʯʘ ʧʘʣʴʮʽʚ (ʂʫʨʪʷʢ, 

2010), ʘ ʝʢʪʨʦʜʘʢʪʠʣʽʷ ʷʢ çʚʢʦʨʦʯʝʥʽ ʘʙʦ ʥʝʧʦʚʥʽ (ʩ ʚʠʧʘʜʽʥʥʷʤ ʯʘʩʪʠʥʠ ʬʘʣʘʥʛ) 

ʧʘʣʴʮʽè ʘʙʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʷʢ çʢʣʝʰʥʷè (ʂʫʨʪʷʢ, 2005; ʅʝʢʨʘʩʦʚʘ, 2008). 
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ɽʢʪʨʦʤʝʣʽʶ ʥʝʨʽʜʢʦ ʚʠʟʥʘʯʘʶʪʴ ʷʢ ʚʽʜʩʫʪʥʽʩʪʴ ʯʘʩʪʠʥʠ ʢʽʥʮʽʚʢʠ ʯʠ ʚʩʽʻʾ ʢʽʥʮʽʚʢʠ, 

ʘʙʦ ʣʠʰʝ ʦʩʪʘʥʥʻ, ʭʦʯʘ ʜʣʷ ʧʦʚʥʦʾ ʚʽʜʩʫʪʥʦʩʪʽ ʢʽʥʮʽʚʦʢ ʽʩʥʫʻ ʪʝʨʤʽʥ ʘʤʝʣʽʷ, ʽ 

ʢʨʘʱʝ ʦʙʠʜʚʘ ʮʽ ʪʝʨʤʽʥʘ ʨʦʟʨʽʟʥʷʪʠ. ʅʝʜʘʚʥʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʝʢʪʨʦʤʝʣʽʶ ʚʚʘʞʘʪʠ 

ʩʠʥʦʥʽʤʦʤ ʬʦʢʦʤʝʣʽʾ, ʘ ʚʽʜʩʫʪʥʽʩʪʴ ʚʩʽʻʾ ʢʽʥʮʽʚʢʠ (ʘʙʦ ʦʙʦʭ) ʯʠ ʣʠʰʝ ʾʾ ʥʠʞʥʴʦʾ 

ʯʘʩʪʠʥʠ ʥʘʟʠʚʘʪʠ ʝʢʪʦʤʝʣʽʻʶ, ʱʦ ʚʢʣʶʯʘʻ ʘʤʝʣʽʶ, ʭʝʤʽʤʝʣʽʶ ʽ ʤʝʨʦʤʝʣʽʶ. ɺ ʪʦʡ 

ʞʝ ʯʘʩ ʪʝʨʤʽʥʦʤ ʙʨʘʭʽʤʝʣʽʷ ʧʦʟʥʘʯʘʶʪʴ ʚʢʦʨʦʯʝʥʫ ʢʽʥʮʽʚʢʫ, ʚʚʘʞʘʶʯʠ 

ʩʠʥʦʥʽʤʘʤʠ ʤʽʢʨʦʤʝʣʽʶ, ʘʢʨʦʤʝʣʽʶ ʽ ʥʘʥʦʤʝʣʽʶ (ɹʦʨʢʠʥ ʠ ʜʨ., 2012). ɹʘʛʘʪʦ 

ʩʢʣʘʜʥʦʱʽʚ ʚʠʥʠʢʘʻ ʧʽʜ ʯʘʩ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʘʥʦʤʘʣʽʡ ʚ ʧʦʣʽ, ʜʝ ʦʩʦʙʠʥʠ ʤʦʞʫʪʴ 

ʙʫʪʠ ʧʽʜʜʘʥʽ ʣʠʰʝ ʧʦʚʝʨʭʥʝʚʦʤʫ ʦʙʩʪʝʞʝʥʥʶ. ʇʨʠ ʮʴʦʤʫ ʥʝʤʦʞʣʠʚʦ ʚʽʜʤʽʪʠʪʠ 

ʚʥʫʪʨʽʰʥʽ ʘʥʦʤʘʣʽʾ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʷʚʣʝʥʽ ʚʠʢʣʶʯʥʦ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ 

ʰʣʷʭʦʤ ʨʦʟʪʠʥʫ, ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʢʝʣʝʪʽʚ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʥʪʛʝʥʦʛʨʘʬʽʾ ʯʠ 

ʧʨʦʩʚʽʪʣʝʥʥʷ ʤôʷʢʠʭ ʪʢʘʥʠʥ.  

ʊʘʢʦʞ, ʩʠʩʪʝʤʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʘʥʦʤʘʣʽʡ ʫ ʧʨʝʜʩʪʘʚʥʠʢʽʚ Anura ʜʦʩʠʪʴ 

ʜʦʢʣʘʜʥʦ ʦʧʠʩʘʥʘ ʫ ʨʦʙʦʪʽ ʆ. ɼ. ʅʝʢʨʘʩʦʚʦʾ çʂʣʘʩʠʬʽʢʘʮʽʷ ʘʥʦʤʘʣʽʡ ʙʝʟʭʚʦʩʪʠʭ 

ʘʤʬʽʙʽʡè. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʥʘʡʙʽʣʴʰ ʜʦʢʣʘʜʥʦ ʦʧʠʩʘʥʠʤʠ ʽ ʪʘʢʠʤ, ʱʦ 

ʚʢʣʶʯʘʶ ʥʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʚʘʨʽʘʥʪʽʚ ʘʥʦʤʘʣʽʡ, ʻ ʢʣʘʩʠʬʽʢʘʮʽ ʾɺ. ʃ. ɺʝʨʰʠʥʽʥʘ 

ʟʘ 2015 ʨʽʢ ʪʘ K. Henle ʟʘ 2017 ʨʽʢ. ɺʦʥʠ ʦʙôʻʜʥʫʻ ʚ ʩʦʙʽ ʝʣʝʤʝʥʪʠ ʽʥʰʠʭ 

ʢʣʘʩʠʬʽʢʘʮʽʡ ʽ ʥʘʨʘʟʽ ʻ ʥʘʡʙʽʣʴʰ ʧʦʚʥʠʤʠ ʥʘ ʧʦʩʪʨʘʜʷʥʩʴʢʦʤʫ ʧʨʦʩʪʦʨʽ (Henle et 

al., 2017ʙ). 

1. ʆʩʴʦʚʽ ʘʥʦʤʘʣʽʾ: 

ʘ) ʜʝʚʽʘʮʽʾ ʯʝʨʝʧʘ: ʙʨʘʭʽʮʝʬʘʣʽʷ (ʢʦʨʦʪʢʦʛʦʣʦʚʽʩʪʴ); ʜʝʬʦʨʤʘʮʽʷ ʯʝʨʝʧʘ; 

ʤʘʥʜʠʙʫʣʷʨʥʘ ʛʽʧʦʧʣʘʟʽʷ (ʨʝʜʫʢʮʽʷ ʘʙʦ ʚʽʜʫʪʥʽʩʪʴ ʤʘʥʜʠʙʫʣʠ); ʤʦʥʦʨʠʥʽʷ; 

ʛʽʜʨʦʮʝʬʘʣʽʷ; ʥʝʟʘʢʨʠʪʘ ʦʧʝʨʢʫʣʷʨʥʘ ʢʘʤʝʨʘ (ʪʘ ʽʥʰʽ ʾʾ ʜʝʬʝʢʪʠ); ʜʝʬʦʨʤʘʮʽʾ 

ʙʘʨʘʙʘʥʥʦʾ ʧʝʨʝʪʠʥʢʠ ʽ ʨʘʡʦʥʫ ʚʠʣʠʯʥʦʾ ʧʣʷʤʠ; 

ʙ) ʘʥʦʤʘʣʽʾ ʦʯʝʡ: ʘʥʦʬʪʘʣʴʤʽʷ (ʚʽʜʩʫʪʥʽʩʪʴ ʦʢʘ); ʤʽʢʨʦʬʪʘʣʴʤʽʷ (ʤʫʪʘʮʽʷ = 

ʨʝʜʫʢʮʽʷ ʩʢʣʘʜʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʦʢʘ); ʥʝʟʚʠʯʘʡʥʘ ʧʽʛʤʝʥʪʘʮʽʷ ʨʘʡʜʫʞʢʠ ʘʙʦ 

ʜʝʧʽʛʤʝʥʪʘʮʽʷ ʨʘʡʜʫʞʢʠ (çblack eyeè); ʧʦʨʫʰʝʥʥʷ ʟʘʢʣʘʜʢʠ ʢʨʠʰʪʘʣʠʢʘ; 

ʧʦʤʫʪʥʽʥʥʷ ʢʨʠʰʪʘʣʠʢʘ; ʘʥʦʤʘʣʽʾ ʨʦʛʽʚʢʠ ʦʢʘ; ʨʝʜʫʢʮʽʷ ʯʠ ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʚʽʢ; 

ʥʝʟʚʠʯʘʡʥʝ ʧʦʣʦʞʝʥʥʷ ʦʢʘ; 
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ʚ) ʜʝʚʽʘʮʽʾ ʭʨʝʙʪʘ: ʩʢʦʣʽʦʟ (ʣʦʨʜʦʟ, ʢʽʬʦʟ); ʚʠʜʦʚʞʝʥʠʡ (ʘʥʦʤʘʣʴʥʠʡ) ʯʠ 

ʜʝʬʦʨʤʦʚʘʥʠʡ ʫʨʦʩʪʠʣʴ; ʥʝʨʝʟʦʨʙʦʚʘʥʠʡ ʭʚʩ̔ʪ. 

2.  ɸʥʦʤʘʣʽʾ ʧʦʷʩʽʚ ʢʽʥʮʽʚʦʢ: ʩʠʥʜʨʦʤ ʥʝʨʫʭʦʤʠʭ ʧʝʨʝʜʥʽʭ ʢʽʥʮʽʚʦʢ; ʩʠʥʜʨʦʤ 

ʥʝʨʫʭʦʤʠʭ ʟʘʜʥʽʭ ʢʽʥʮʽʚʦʢ; ʘʥʦʤʘʣʴʥʘ ʰʢʽʨʥʘ ʩʢʣʘʜʢʘ ʤʽʞ ʚʽʜʜʽʣʘʤʠ ʢʽʥʮʽʚʢʠ; 

ʧʦʣʽʤʝʣʽʷ (ʜʦʜʘʪʢʦʚʽ ʢʽʥʮʽʚʢʠ); ʙʨʘʭʽʤʝʣʽʷ (ʩʠʤʝʪʨʠʯʥʦ ʚʢʦʨʦʯʝʥʽ ʢʽʥʮʽʚʢʠ); 

ʝʢʪʨʦʤʝʣʽʷ (ʚʢʦʨʦʯʝʥʽ ʯʠ ʚʽʜʩʫʪʥʽ ʚʽʜʜʽʣʠ ʢʽʥʮʽʚʢʠ); ʪʘʫʤʝʣʽʷ (ʩʠʣʴʥʝ ʧʦʨʫʰʝʥʥʷ 

ʧʣʘʥʫ ʙʫʜʦʚʠ); ʭʝʤʽʤʝʣʽʷ (ʚʢʦʨʦʯʝʥʥʷ ʦʜʥʽʻʾ ʢʽʥʮʽʚʢʠ ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʫʩʽʭ ʾʾ 

ʩʢʣʘʜʦʚʠʭ); ʧʦʣʽʜʘʢʪʠʣʽ ̫(ʧʦʷʚʘ ʜʦʜʘʪʢʦʚʠʭ ʧʘʣʴʮʽʚ); ʢʣʽʥʦʜʘʢʪʠʣʽʷ (ʛʘʣʫʞʝʥʥʷ 

ʧʘʣʴʮʽʚ ʘʙʦ ʩʢʦʰʝʥʥʷ ʥʘʧʨʷʤʫ ʨʦʩʪʫ ʧʘʣʴʮʽʚ); ʩʠʥʜʘʢʪʠʣʽʷ (ʟʨʦʩʪʘʥʥʷ ʧʘʣʴʮʽʚ); 

ʙʨʘʭʽʜʘʢʪʠʣʽʷ (ʚʢʦʨʦʯʝʥʥ ̫ʧʘʣʴʮʽʚ); ʝʢʪʨʦʜʘʢʪʠʣʽʷ (ʚʽʜʩʫʪʥʽʩʪʴ ʢʽʣʴʢʦʭ ʧʘʣʴʮʽʚ, 

ʧʨʠ ʯʦʤʫ ʫʪʚʦʨʶʻʪʴʩʷ ʘʥʦʤʘʣʽʷ ʪʠʧʫ çʢʣʝʰʥʷè); ʦʣʽʛʦʜʘʢʪʠʣʽʷ (ʟʤʝʥʰʝʥʝ ʯʠʩʣʦ 

ʧʘʣʴʮʽʚ, ʱʦ ʥʝ ʫʪʚʦʨʶʻ ʘʥʦʤʘʣʽʶ ʪʠʧʫ çʢʣʝʰʥʷè). 

3.  ʐʢʽʨʥʽ ʧʦʢʨʠʚʠ:  ʜʠʩʠʧʘʮʽʷ  ʤʝʣʘʥʽʥʫ  (çʢʨʘʧʯʘʩʪʽʩʪʴè,  ʬʨʘʛʤʝʥʪʘʮʽʷ  

ʥʦʨʤʘʣʴʥʦʛʦ ʤʘʣʶʥʢʘ); ʥʝʟʚʠʯʘʡʥʽ ʢʦʣʴʦʨʦʚʽ  ʚʘʨʽʘʥʪʠ  ʢʦʣʴʦʨʫ ʰʢʽʨʠ  

(ʘʣʴʙʽʥʽʟʤ, ʭʨʦʤʽʟʤ, ʤʝʣʘʥʽʟʤ);  ʰʢʽʨʥʽ ʥʦʚʦʫʪʚʦʨʝʥʥʷ (ʤʝʣʘʥʦʤʠ, ʧʘʧʽʣʦʤʠ ʽ ʪ.ʜ.). 

4.  ʅʘʙʨʷʢʠ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʘʥʦʤʘʣʴʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʠʥ ʪʽʣʘ: ʥʘʙʨʷʢ ʜʥʘ 

ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ; ʥʘʙʨʷʢ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ; ʥʘʙʨʷʢ ʢʽʥʮʽʚʦʢ. 

5.  ɻʨʠʞʘ. 

6. ɺʽʜʭʠʣʝʥʥʷ ʚ ʘʥʘʪʦʤʽʾ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ: ʩʝʨʮʝ (ʛʽʧʝʨʪʨʦʬʽʷ, ʥʝʜʦʨʦʟʚʠʥʫʪʽʩʪʴ 

ʪʘ ʽʥ.); ʣʝʛʝʥʽ (ʛʽʧʝʨʪʨʦʬʽʷ, ʥʝʜʦʨʦʟʚʠʥʫʪʽʩʪʴ ʪʘ ʽʥ.); ʰʣʫʥʦʢ (ʛʽʧʝʨʪʨʦʬʽʷ, 

ʥʝʜʦʨʦʟʚʠʥʫʪʽʩʪʴ ʪʘ ʽʥ.); ʧʝʯʽʥʢʘ  (ʚʽʜʩʫʪʥʽʩʪʴ,  ʘʥʦʤʘʣʴʥʘ  ʯʠ ʜʦʜʘʪʢʦʚʘ ʜʦʣʽ 

ʧʝʯ̔ʥʢʠ,  ʘʪʠʧʦʚʽ  ʛʨʘʥʫʣʠ  ʤʝʣʘʥʽʥʫ,  ʞʠʨʦʚʝ ʧʨʝʨʝʨʦʜʞʝʥʥʷ, ʜʠʩʪʨʦʬʽʷ ʯʠ 

ʥʝʟʚʠʯʘʡʥʠʡ ʢʦʣʽʨ); ʞʦʚʯʥʠʡ ʤʽʭʫʨ (ʛʽʧʝʨʪʨʦʬʽʷ, ʥʝʜʦʨʦʟʚʠʥʫʪʽʩʪʴ ʪʘ ʽʥ.); ʥʠʨʢʠ 

(ʥʝʧʘʨʥʽ, ʘʩʠʤʝʪʨʠʯʥʽ); ʛʦʥʘʜʠ (ʥʝʧʘʨʥʽ, ʘʩʠʤʝʪʨʠʯʥʽ, ʛʝʨʤʘʬʨʦʜʠʪʠʟʤ ʪʘ ʽʥ.); 

ʢʠʰʢʽʚʥʠʢ (ʩʧʽʨʘʣʴʥʳʡ ʢʠʰʢʽʚʥʠʢ ʫ ʜʦʨʦʩʣʠʭ). 

 

1.4. ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ 

ʇʽʜ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʘʙʦ ʞ ɻɯʉ-ʩʠʩʪʝʤʘʤʠ ʟʛʽʜʥʦ ʟ 

ʚʠʟʥʘʯʝʥʥʷʤ, ʥʘʚʝʜʝʥʠʤ ʫ ʟʘʢʦʥʽ ʋʢʨʘʾʥʠ çʇʨʦ ʅʘʮʽʦʥʘʣʴʥʫ ʧʨʦʛʨʘʤʫ 

ʽʥʬʦʨʤʘʪʠʟʘʮʽʾè (2016)  ʨʦʟʫʤʽʶʪʴ ʩʫʯʘʩʥʽ ʢʦʤʧ'ʶʪʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ  ʜʘʶʪʴ 
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ʤʦʞʣʠʚʽʩʪʴ ʧʦʻʜʥʘʪʠ ʤʦʜʝʣʴʥʝ ʟʦʙʨʘʞʝʥʥʷ ʪʝʨʠʪʦʨʽʾ (ʝʣʝʢʪʨʦʥʥʫ ʚʽʟʫʘʣʽʟʘʮʽʶ 

ʩʭʝʤ, ʢʘʨʪ, ʢʦʩʤʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ, ʘʝʨʦ-ʟʦʙʨʘʞʝʥʴ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ), ʱʦ ʥʘʜʘʶʪʴ 

ʦʜʥʦʯʘʩʥʦ ʟʤʦʛʫ ʩʫʧʨʦʚʦʜʫ ʽʥʬʦʨʤʘʮʽʻʶ ʪʘʙʣʠʯʥʦʛʦ ʪʠʧʫ (ʨʽʟʥʦʧʣʘʥʦʚʽ 

ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ, ʩʧʠʩʢʠ, ʝʢʦʥʦʤʽʯʥʽ  ʧʦʢʘʟʥʠʢʠ ʪʘ ʽʥ.). ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ 

ɻɯʉ-ʩʠʩʪʝʤʠ ʪʘ ɻɯʉ-ʤʦʜʝʣʶʚʘʥʥʷ ʻ ʧʦʧʫʣʷʨʥʠʤ ʪʘ ʜʽʻʚʠʤ ʩʧʦʩʦʙʦʤ ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʘ 

ʘʥʘʣʽʟʫ ʰʠʨʦʢʠʭ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʘ ʩʚʦʾʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʜʘʥʠʭ ʧʨʦ 

ʧʦʚʝʨʭʥʶ ɿʝʤʣʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʾʭ ʷʢ ʜʣʷ ʧʦʙʫʜʦʚʠ ʥʘʦʯʥʠʭ ʨʝʘʣʴʥʠʭ ʩʭʝʤ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʝʚʥʠʭ ʦʙ'ʻʢʪʽʚ, ʷʚʠʱ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʦʚʝʨʭʥʽ, ʪʘʢ ʽ ʜʣʷ ʘʥʘʣʽʟʫ 

ʥʘʷʚʥʠʭ çʩʠʨʠʭè ʜʘʥʠʭ, ʧʦʙʫʜʦʚʠ ʧʨʦʛʥʦʟʽʚ, ʚʠʷʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʪʦʱʦ. ɼʦ 

ʤʦʞʣʠʚʦʩʪʝʡ ɻɯʉ-ʩʠʩʪʝʤ, ʦʢʨʽʤ ʦʯʝʚʠʜʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʛʘʣʫʟʽ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 

ʪʘ ʣʦʛʽʩʪʠʢʠ (ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʩʽʚʽʚ ʪʘ ʫʨʦʞʘʡʥʦʩʪʽ, ʦʧʪʠʤʽʟʘʮʽʷ ʰʣʷʭʽʚ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʧʦʣʫʯʝʥʥʷ, ʧʣʘʥʫʚʘʥʥʷ ʩʪʚʦʨʝʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ ʦʙ`ʻʢʪʽʚ, 

ʤʦʜʝʣʶʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʢʦʨʝʛʫʚʘʥʥʷ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ ʧʦʜʽʣʫ ʨʝʛʽʦʥʽʚ ʪʘ ʣʦʛʽʩʪʠʯʥʠʭ ʦʧʝʨʘʮʽʡ ʪʦʱʦ), ʚʽʜʥʦʩʠʪʴʩʷ ʽ 

ʨʷʜ ʪʘʢʠʭ, ʱʦ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʮʽʥʥʠʤʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɼʦ 

ʪʘʢʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʥʘʣʝʞʘʪʴ ʥʘʧʨʠʢʣʘʜ: ʧʨʠʚ'ʷʟʢʘ ʥʘʫʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦ 

ʧʝʚʥʦʛʦ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʦʙ'ʻʢʪʘ, ʚʽʟʫʘʣʽʟʘʮʽʷ ʘʢʪʫʘʣʴʥʦʛʦ ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʚʝʜʝʥʥʷ ʢʘʜʘʩʪʨʽʚ ʪʘ ʚʽʜʦʙʨʘʞʝʥʥʷ ʾʭ ʥʘ ʤʘʧʘʭ, ʘʥʘʣʽʟ ʟʘʙʨʫʜʥʝʥʦʩʪʽ 

ʧʝʚʥʠʭ ʨʝʛʽʦʥʽʚ, ʚʽʜʩʣʽʜʢʦʚʫʚʘʥʥʷ ʧʝʨʝʤʽʱʝʥʥʷ ʪʚʘʨʠʥ ʥʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 

ʨʦʩʣʠʥ ʫ ʯʘʩʽ ʪʘ ʧʨʦʩʪʦʨʽ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʰʠʨʝʥʥʷ ʰʢʽʜʥʠʢʽʚ ʪʘ ʚʠʨʦʙʣʝʥʥʷ 

ʝʬʝʢʪʠʚʥʠʭ, ʯʘʩʪʦ ʧʨʝʚʝʥʪʠʚʥʠʤ, ʤʽʨ ʙʦʨʦʪʴʙʠ ʽʟ ʥʠʤʠ, ʟʜʽʡʩʥʝʥʥʷ ʝʢʦʣʦʛʦ-

ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ, ʧʣʘʥʫʚʘʥʥʷ ʧʦʙʫʜʦʚʠ ʝʢʦʧʝʨʝʭʦʜʽʚ ʜʣʷ ʪʚʘʨʠʥ 

ʯʝʨʝʟ ʝʣʝʤʝʥʪʠ ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ ʫ ʥʘʡʙʽʣʴʰ ʧʽʜʭʦʜʷʱʠʭ ʪʘ ʧʦʪʨʽʙʥʠʭ ʜʣʷ ʮʴʦʛʦ 

ʤʽʩʮʷʭ ʪʘ ʙʘʛʘʪʦ ʽʥʰʦʛʦ (ʅʝʢʨʘʩʦʚʘ ʪʘ ʽʥ., 2019).   

ʆʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʻ ʢʣʽʤʘʪ, ʘ ʩʘʤʝ ʜʚʽ ʡʦʛʦ ʦʩʥʦʚʥʽ 

ʩʢʣʘʜʦʚʽ ï ʮʝ ʪʝʤʧʝʨʘʪʫʨʘ ʪʘ ʚʦʣʦʛʽʩʪʴ. ʎʽ ʜʦʚʦʣʽ ʩʧʨʦʱʝʥʽ ʧʦʥʷʪʪʷ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʪʝʧʣʦʚʠʡ ʪʘ ʚʦʜʥʠʡ ʙʘʣʘʥʩ ʧʨʠʟʝʤʥʦʛʦ ʰʘʨʫ ʘʪʤʦʩʬʝʨʠ ʚ ʧʝʚʥʽʡ 

ʪʦʯʮʽ (ʥʘ ʧʝʚʥʽ ʪʝʨʠʪʦʨʽʾ) ʚ ʧʝʚʥʠʡ ʤʦʤʝʥʪ ʘʙʦ ʚʽʜʨʽʟʦʢ ʯʘʩʫ. ʉʘʤʝ ʦʩʦʙʣʠʚʦʩʪʽ 

ʢʣʽʤʘʪʫ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʮʝʩʠ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʪʚʘʨʠʥ ʪʘ ʨʦʩʣʠʥ (ʾʭ 

ʭʦʨʦʣʦʛʽʯʥʠʡ ʨʦʟʧʦʜʽʣ), ʩʪʚʦʨʶʶʯʠ ʥʝʦʙʭʽʜʥʽ çʤʦʤʝʥʪʘʣʴʥʦè ʥʘ ʯʘʩʦʚʽʡ ʰʢʘʣʽ 
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ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʧʦʰʠʨʝʥʥʷ ʪʘ ʧʨʦʮʚʽʪʘʥʥʷ ʦʜʥʦʛʦ ʚʠʜʫ, ʽ ʥʝʩʧʨʠʷʪʣʠʚʽ ʯʠ 

ʥʝʧʨʠʡʥʷʪʥʽ ʫʤʦʚʠ ʜʣʷ ʽʥʰʦʛʦ. ɹʝʟʧʝʨʝʯʥʦ, ʦʯʝʚʠʜʥʠʤ ʻ ʪʦʡ ʬʘʢʪ, ʱʦ ʢʣʽʤʘʪʠʯʥʽ 

ʬʘʢʪʦʨʠ ʻ ʜʘʣʝʢʦ ʥʝ ʻʜʠʥʠʤʠ, ʱʦ ʣʽʤʽʪʫʶʪʴ ʧʦʰʠʨʝʥʥʷ ʧʝʚʥʠʭ ʚʠʜʽʚ ʪʚʘʨʠʥ, 

ʧʨʦʪʝ ʚʦʥʠ ʻ ʦʩʥʦʚʥʠʤʠ, ʥʘ ʷʢʠʭ ʙʘʟʫʻʪʴʩʷ ʙʘʛʘʪʦ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ, ʘ ʪʘʢʦʞ ʚʦʥʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʩʧʨʦʛʥʦʟʦʚʘʥʽ ʫ ʯʘʩʽ, ʦʩʥʦʚʫʶʯʠʩʴ ʥʘ ʜʦʚʛʦʪʨʠʚʘʣʠʭ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷʭ ʽ ʪʨʝʥʜʘʭ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʧʦʤʽʪʥʦʶ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ ʻ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ 

ʚ ʙʽʢ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʽʥʥʷ. ʅʘʧʨʠʢʣʘʜ ʫ ʣʽʪʝʨʘʪʫʨʽ (ʃʷʣʴʢʦ ʪʘ ʽʥ., 2015; 

ʅʝʢʨʘʩʦʚʘ ʪʘ ʽʥ., 2019) ʟʘʟʥʘʯʝʥʦ, ʱʦ çʙʘʛʘʪʦʨʽʯʥʠʡ ʭʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ  ʚ 

ʋʢʨʘʾʥʽ ʟʘ ʧʝʨʽʦʜ 1900ï2013 ʨʨ. ʚ ʟʦʥʽ ʤʽʰʘʥʠʭ ʣʽʩʽʚ, ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʣʽʩʽʚ ʪʘ 

ʣʽʩʦʩʪʝʧʫ ʟʘ ʪʨʝʥʜʦʤ ʩʪʘʥʦʚʠʪʴ 0,8-1 Áʉ, ʚ ʩʪʝʧʦʚʽʡ ʟʦʥʽ ï ʙʣʠʟʴʢʦ 0,5 Áʉ ʫ ʙʽʢ 

ʧʦʪʝʧʣʽʥʥʷè (ʮʠʪ. ʟʘ ʅʝʢʨʘʩʦʚʦʶ ʪʘ ʽʥ., 2018). ɹʽʣʴʰʽʩʪʴ ʥʘʫʢʦʚʮʽʚ ʚʢʘʟʫʻ, ʱʦ 

ʛʣʦʙʘʣʴʥʝ ʧʦʪʝʧʣʽʥʥʷ ʻ ʥʘʩʣʽʜʢʦʤ ʢʦʤʧʣʝʢʩʫ ʬʘʢʪʦʨʽʚ, ʧʝʨʝʚʘʞʥʦ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʪʘʢʠʭ ʷʢ: ʟʤʽʥʘ ʛʘʟʦʚʦʛʦ ʪʘ ʘʝʨʦʟʦʣʴʥʦʛʦ ʩʢʣʘʜʫ 

ʘʪʤʦʩʬʝʨʠ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʚʠʚʽʣʴʥʝʥʥʷ ʚ ʥʝʾ ʧʨʦʜʫʢʪʽʚ ʟʛʦʨʘʥʥʷ 

ʦʨʛʘʥʽʯʥʦʛʦ ʧʘʣʠʚʘ (ʉʆ, ʉʆ2, ʉʅ4, NO2) ʪʘ ʧʠʣʦʚʠʭ ʯʘʩʪʦʢ, ʟʤʽʥʘ ʣʘʥʜʰʘʬʪʽʚ, 

ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ ʨʽʯʦʢ ʚʥʘʩʣʽʜʦʢ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʧʦʚ'ʷʟʘʥʦʾ ʟ ʧʦʪʨʝʙʘʤʠ ʫ ʧʣʦʱʘʭ ʪʘ ʧʨʦʚʝʜʝʥʥʽ ʤʝʣʽʦʨʘʪʠʚʥʠʭ ʨʦʙʽʪ, 

ʪʝʧʣʦʚʝ ʟʘʙʨʫʜʥʝʥʥʷ ʛʽʜʨʦʩʬʝʨʠ ʪʘ ʘʪʤʦʩʬʝʨʠ (ʃʦʛʠʥʦʚ, 2012, ʃʷʣʴʢʦ ʪʘ ʽʥ., 

2015). ʊʘʢ, ʟʘʛʘʣʦʤ ʫ ʧʝʨʽʦʜ ʟ 1900 ʧʦ 2012 ʨʽʢ ʩʝʨʝʜʥʴʦʨʽʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʜʣʷ 

ʟʦʥʠ ʤʽʰʘʥʠʭ ʣʽʩʽʚ, ʢʫʜʠ ʚʭʦʜʠʪʴ ʟʦʢʨʝʤʘ ʽ ʜʦʩʣʽʜʞʫʚʘʥʘ ʪʝʨʠʪʦʨʽʷ 

ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ ʋʢʨʘʾʥʠ, ʟʨʦʩʣʘ ʥʘ 4,9-5,0 Áʉ (ʅʝʢʨʘʩʦʚʘ ʪʘ ʽʥ., 2019). ɿʘ 

ʧʨʦʛʥʦʟʘʤʠ ɯʈʉʉ (IPCC, 2001) ʧʨʦʪʷʛʦʤ ʍʍɯ ʩʪʦʣʽʪʪʷ ʦʯʽʢʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ 

ʩʝʨʝʜʥʴʦʨʽʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʥʘ 1,4-5,8 Áʉ.  

ɻʣʦʙʘʣʴʥʝ ʧʦʪʝʧʣʽʥʥʷ, ʷʢ ʽ ʙʫʜʴ-ʷʢʘ ʜʦʚʛʦʪʨʠʚʘʣʘ ʤʘʩʰʪʘʙʥʘ ʟʤʽʥʘ 

ʢʣʽʤʘʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘ ʧʝʚʥʽʡ ʤʽʩʮʝʚʦʩʪʽ, ʩʪʚʦʨʶʶʪʴ ʩʝʨʡʦʟʥʫ ʟʘʛʨʦʟʫ 

ʥʘʷʚʥʠʤ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʤ ʟʫʩʠʣʣʷʤ. ɺ ʙʫʜʴ-ʷʢʦʤʫ ʨʘʟʽ, ʷʢʱʦ ʩʝʨʡʦʟʥʽʩʪʴ ʪʘʢʦʾ 

ʟʘʛʨʦʟʠ ʽ ʧʝʨʝʦʮʽʥʝʥʘ, ʪʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʝʘʛʫʚʘʪʠ ʥʘ ʪʘʢʽ ʢʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ ʽ ʙʨʘʪʠ 

ʾʭ ʜʦ ʫʚʘʛʠ ʧʽʜ ʯʘʩ ʚʠʨʦʙʣʝʥʥʷ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʩʪʨʘʪʝʛʽʡ ʻ ʦʯʝʚʠʜʥʦʶ. 

ʂʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ ʥʝ ʦʟʥʘʯʘʶʪʴ ʧʦʚʥʦʛʦ ʟʥʠʢʥʝʥʥʷ ʙʽʦʪʠ ʟ ʧʝʚʥʦʾ ʪʝʨʠʪʦʨʽʾ, ʧʨʦʪʝ 
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ʩʪʚʦʨʶʶʪʴ ʥʝʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʘʙʦʨʠʛʝʥʥʠʭ ʚʠʜʽʚ, ʽ ʯʘʩʪʦ 

ʩʧʨʠʷʪʣʠʚʽ ʜʣʷ ʥʦʚʠʭ ʚʠʜʽʚ (ʽʥʚʘʟʽʡʥʠʭ, ʚʠʜʽʚ-ʚʩʝʣʝʥʮʽʚ, ʪʦʱʦ). ɿʤʽʥʘ 

ʢʣʽʤʘʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ, ʙʘʣʘʥʩʫ ʾʭ ʨʦʟʧʦʜʽʣʫ ʚ ʯʘʩʽ ʪʘ ʧʨʦʩʪʦʨʽ ʚʽʜʦʙʨʘʟʠʪʴʩʷ ʥʘ 

ʥʘʷʚʥʠʭ ʢʦʥʢʫʨʝʥʪʥʠʭ ʚʽʜʥʦʩʠʥʘʭ ʤʽʞ ʚʠʜʘʤʠ, ʩʪʚʦʨʶʶʯʠ ʫʤʦʚʠ ʜʣʷ ʙʽʣʴʰ 

ʰʠʨʦʢʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʪʘʢ ʟʚʘʥʠʭ ʚʠʜʽʚ-ʛʝʥʝʨʘʣʽʩʪʽʚ, ʪʦʙʪʦ ʚʠʜʽʚ, ʱʦ ʟʜʘʪʥʽ 

ʚʠʞʠʪʠ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʩʝʨʝʜʦʚʠʱʘ ʧʨʦʞʠʚʘʥʥʷ ʽ ʷʢʽ ʤʦʞʫʪʴ ʢʦʨʠʩʪʫʚʘʪʠʩʷ 

ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʨʝʩʫʨʩʽʚ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʚʠʜʠ-ʩʧʝʮʽʘʣʽʩʪʠ ʧʨʦʮʚʽʪʘʶʪʴ ʪʽʣʴʢʠ ʫ 

ʚʫʟʴʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʩʝʨʝʜʦʚʠʱ ʽʩʥʫʚʘʥʥʷ ʽ/ʘʙʦ ʤʘʶʪʴ ʦʙʤʝʞʝʥʠʡ ʨʘʮʽʦʥ (Walker 

and Steffen, 1997). ʂʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟʘʥʘʜʪʦ ʰʚʠʜʢʦ, ʤʦʞʫʪʴ ʥʝ 

ʜʘʪʠ ʘʙʦʨʠʛʝʥʥʠʤ ʚʠʜʘʤ ʯʘʩ ʘʜʘʧʪʫʚʘʪʠʩʷ. ʎʝʡ ʬʘʢʪ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʥʘʷʚʥʽʩʪʶ 

ʬʽʟʠʯʥʠʭ ʙʘʨ'ʻʨʽʚ ʟʘ ʨʘʭʫʥʦʢ ʫʨʙʘʥʽʟʘʮʽʾ, ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʪʘʢʦʞ ʜʦ ʪʦʛʦ, ʱʦ ʚʠʜʠ 

ʪʚʘʨʠʥ, ʷʢʽ ʥʝ ʟʜʘʪʥʽ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʟʘʥʘʜʪʦ ʰʚʠʜʢʠʭ ʪʝʤʧʽʚ ʟʤʽʥ ʢʣʽʤʘʪʫ, ʥʝ 

ʟʤʦʞʫʪʴ ʪʘʢʦʞ ʤʽʛʨʫʚʘʪʠ ʜʦ ʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʭ ʚ ʢʣʽʤʘʪʠʯʥʦʤʫ ʧʣʘʥʽ ʪʝʨʠʪʦʨʽʡ. 

ɸʤʬʽʙʽʾ (Amphibia) ʻ ʦʜʥʠʤʠ ʟ ʥʘʡʙʽʣʴʰ ʚʨʘʟʣʠʚʠʭ ʚ ʜʘʥʦʤʫ ʧʣʘʥʽ ʛʨʫʧ ʥʠʞʯʠʭ 

ʭʨʝʙʝʪʥʠʭ, ʦʩʢʽʣʴʢʠ ʾʭ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʪʽʩʥʦ ʧʦʚ`ʷʟʘʥʘ ʟ ʽʩʥʫʚʘʥʥʷʤ ʥʝʨʝʩʪʦʚʠʭ 

ʚʦʜʦʡʤ, ʢʦʤʧʣʝʢʩʦʤ ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʟʫʤʦʚʣʶʶʪʴ ʫʩʧʽʰʥʫ ʟʠʤʽʚʣʶ 

(ʪʝʤʧʝʨʘʪʫʨʘ ʪʘ ʚʦʣʦʛʽʩʪʴ), ʢʦʤʧʣʝʢʩʦʤ ʣʘʥʜʰʘʬʪʥʠʭ ʪʘ ʛʝʦʙʦʪʘʥʽʯʥʠʭ ʬʘʢʪʦʨʽʚ, 

ʪʘʢʠʭ ʷʢ ʥʘʷʚʥʽʩʪʴ ʩʭʦʚʢʽʚ, ʤʽʩʮʴ ʟʠʤʽʚʣʽ, ʤʽʩʮʴ ʛʦʜʫʚʘʥʥʷ, ʧʨʦʛʨʽʚʫ ʪʦʱʦ, ʽ ʧʨʠ 

ʮʴʦʤʫ ʥʝ ʟʜʘʪʥʽ ʫ ʩʚʦʾʡ ʙʽʣʴʰʦʩʪʽ ʜʦ ʜʘʣʴʥʽʭ ʤʽʛʨʘʮʽʡ ʥʘ ʚʝʣʠʢʽ ʚʽʜʩʪʘʥʽ. ʊʦʤʫ ʮʽʡ 

ʛʨʫʧʽ ʪʚʘʨʠʥ ʥʘʡʩʢʣʘʜʥʽʰʝ ʧʨʠʩʪʦʩʫʚʘʪʠʩʷ ʜʦ ʰʚʠʜʢʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ, ʷʢʽ, 

ʦʢʨʽʤ ʟʤʽʥ ʫʤʦʚ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʫʤʦʚʣʶʶʪʴ ʱʝ ʡ ʧʦʰʠʨʝʥʥʷ 

ʭʚʦʨʦʙʦʪʚʦʨʥʠʭ ʦʨʛʘʥʽʟʤʽʚ (ʥʘʧʨʠʢʣʘʜ, ʭʽʪʨʠʜʽʻʚʠʭ ʛʨʠʙʢʽʚ ʨʦʜʫ 

Batrachochitrium, ʘ ʩʘʤʝ Batrachochitrium dendrobatidis Longcore, Pessier & D.K. 

Nichols 1999 ʪʘ Batrachochitrium salamandrivorans Martel A., Blooi M., Bossuyt F., 

Pasmans F. (2013)) ʪʘ ʥʝʙʝʟʧʝʯʥʠʭ ʭʠʞʘʢʽʚ, ʥʘʧʨʠʢʣʘʜ ʨʦʪʘʥʷ-ʛʦʣʦʚʝʰʢʠ 

Perccottus glenii Dybowski, 1877, ʱʦ ʟʜʘʪʥʽ ʧʦʾʜʘʪʠ ʽʢʨʫ ʘʤʬʽʙʽʡ ʪʘ ʤʦʣʦʜʥʷʢ, 

ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ ʟʥʠʱʫʶʯʠ ʦʢʨʝʤʽ ʧʦʧʫʣʷʮʽʾ. ʅʘ ʜʦʜʘʯʫ ʜʦ ʮʴʦʛʦ, ʬʨʘʛʤʝʥʪʘʮʽʷ 

ʘʨʝʘʣʽʚ, ʥʝʧʦʧʨʘʚʥʽ ʘʥʪʨʦʧʦʛʝʥʥʦ ʽʥʜʫʢʦʚʘʥʽ ʟʤʽʥʠ, ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʬʽʟʠʯʥʝ 

ʟʥʠʱʝʥʥʷ ʘʤʬʽʙʽʡ, ʩʪʚʦʨʶʶʪʴ ʧʝʨʩʧʝʢʪʠʚʫ ʟʥʘʯʥʦʛʦ ʟʥʠʞʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʾʭ 

ʧʦʧʫʣʷʮʽʡ.  
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ʂʦʤʧʣʝʢʩʥʽʩʪʴ ʪʘ ʚʟʘʻʤʦʧʦʚ`ʷʟʘʥʽʩʪʴ ʛʣʦʙʘʣʴʥʠʭ ʟʤʽʥ ʢʣʽʤʘʪʫ ʟ ʽʥʰʠʤʠ 

ʝʢʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʩʪʚʦʨʶʶʪʴ ʩʝʨʡʦʟʥʫ ʟʘʛʨʦʟʫ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʶ ʪʘ ʡʦʛʦ 

ʦʭʦʨʦʥʽ, ʦʩʢʽʣʴʢʠ ʥʘʷʚʥʽ ʚ ʋʢʨʘʾʥʽ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʧʨʘʢʪʠʢʠ ʟʜʝʙʽʣʴʰʦʛʦ 

ʚʽʜʰʪʦʚʭʫʶʪʴʩʷ ʚʽʜ ʥʘʷʚʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʪʫʪ 

ʽ ʟʘʨʘʟ, ʙʝʟ ʟʥʘʯʥʦʛʦ ʫʨʘʭʫʚʘʥʥʷ ʤʦʞʣʠʚʠʭ ʟʤʽʥ ʫ ʤʘʡʙʫʪʥʴʦʤʫ. ɿʙʝʨʝʞʝʥʥʷ 

ʦʢʨʝʤʦʾ ʪʝʨʠʪʦʨʽʾ ʰʣʷʭʦʤ ʥʘʜʘʥʥʷ ʾʡ ʩʪʘʪʫʩʫ ʦʙ`ʻʢʪʫ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ 

ʬʦʥʜʫ (ʇɿʌ) ʟ ʫʩʽʤʘ ʩʫʧʫʪʥʽʤʠ ʝʢʦʥʦʤʽʯʥʠʤʠ ʚʠʪʨʘʪʘʤʠ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʧʝʚʥʦʛʦ 

ʚʠʜʫ ʩʪʘʥʝ ʥʝʜʦʮʽʣʴʥʠʤ, ʷʢʱʦ ʢʣʽʤʘʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʜʣʷ ʮʽʻʾ ʤʽʩʮʝʚʦʩʪʽ ʟʤʽʥʷʪʴʩʷ 

ʥʘʩʪʽʣʴʢʠ, ʱʦ ʫʥʝʤʦʞʣʠʚʣʷʪʴ ʽʩʥʫʚʘʥʥʷ ʥʘ ʥʽʡ ʮʽʣʦɹʚʦʛʦ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʚʠʜʫ. ɺ 

ʪʦʡ ʞʝ ʯʘʩ, ʦʩʢʽʣʴʢʠ ʨʝʩʫʨʩʠ ʥʘ ʟʙʝʨʝʞʝʥʥʷ (ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ, ʣʶʜʩʴʢʽ, ʛʨʦʰʦʚʽ, ʪʘ 

ʽʥʰʽ ʤʘʪʝʨʽʘʣʴʥʽ ʨʝʩʫʨʩʠ) ʙʫʜʫʪʴ ʟʘʪʨʘʯʝʥʽ ʥʝ ʚ ʪʦʤʫ ʤʽʩʮʽ, ʚʠʜ, ʥʘʚʽʪʴ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʟʽ ʩʧʨʠʷʪʣʠʚʠʤʠ ʢʣʽʤʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ ʤʦʞʝ ʟʥʠʢʥʫʪʠ, ʦʩʢʽʣʴʢʠ ʮʷ 

ʪʝʨʠʪʦʨʽʷ ʚʯʘʩʥʦ ʥʝ ʦʪʨʠʤʘʣʘ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ ʩʪʘʪʫʩʫ, ʘ ʚʽʜʪʘʢ ʙʫʜʫʯʠ 

ʧʨʦʽʛʥʦʨʦʚʘʥʦʶ, ʷʢ ʩʢʣʘʜʦʚʘ ʟʘʭʠʩʪʫ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʚʠʜʫ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, 

ʨʝʩʫʨʩʠ, ʟʘʪʨʘʯʝʥʽ ʥʘ ʟʙʝʨʝʞʝʥʥʷ ʚʠʜʫ ʙʝʟ ʧʣʘʥʫʚʘʥʥʷ, ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʯʘʩʦʚʠʭ 

ʪʨʝʥʜʽʚ ʤʘʡʙʫʪʥʴʦʛʦ, ʙʫʜʫʪʴ ʚʠʪʨʘʯʝʥʽ ʤʘʨʥʦ, ʽ ʚʽʜʪʘʢ ʟʘʚʜʘʜʫʪʴ ʙʽʣʴʰʝ ʰʢʦʜʠ 

ʜʣʷ ʦʭʦʨʦʥʶʚʘʥʦʛʦ ʚʠʜʫ, ʥʽʞ ʧʨʠʥʝʩʫʪʴ ʢʦʨʠʩʪʽ. 

ɿʤʽʥʠ ʢʣʽʤʘʪʫ ʤʦʞʫʪʴ ʙʫʪʠ ʩʧʨʦʛʥʦʟʦʚʘʥʽ ʚ ʯʘʩʽ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʤʦʜʝʣʶʚʘʥʥʷ, ʦʩʥʦʚʘʥʠʤʠ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʘʥʠʭ ʙʘʛʘʪʦʨʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘ 

ʤʝʪʝʦʩʪʘʥʮʽʷʭ ʪʘ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ. ɿʥʘʯʝʥʥʷ ʪʘʢʠʭ ʙʽʦʢʣʽʤʘʪʠʯʥʠʭ 

ʬʘʢʪʦʨʽʚ ʷʢ ʤʽʥʽʤʘʣʴʥʘ ʪʘ ʤʘʢʩʠʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʪʘ ʦʧʘʜʠ, ʤʦʞʫʪʴ ʙʫʪʠ ʚʟʷʪʽ ʟ 

ʜʝʚôʷʪʠ ʛʣʦʙʘʣʴʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ (Global Climate Models, GCM): BCC-

CSM2-MR, CNRM-CM6-1, CNRM-ESM2-1, CanESM5, GFDL-ESM4, IPSL-CM6A- 

LR, MIROC-ES2L, MIROC6, MRI-ESM2-0, ʘ ʪʘʢʦʞ ʜʣʷ ʯʦʪʠʨʴʦʭ ʩʧʽʣʴʥʠʭ 

ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʰʣʷʭʽʚ (Shared Socio-economic Pathways, SSPs): 126, 245, 

370 ʪʘ 585. ɺ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʛʣʦʙʘʣʴʥʘ ʢʣʽʤʘʪʠʯʥʘ ʤʦʜʝʣʴ 

MIROC6 (MIROC-6) ʪʘ ssp126 (SSP1-2.6). MIROC6 ʻ ʰʦʩʪʦʶ ʽ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ 

ʜʝʥʴ ʥʘʡʘʢʪʫʘʣʴʥʽʰʦʶ ʚʝʨʩʽʻʶ ʢʣʽʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ, ʨʦʟʨʦʙʣʝʥʦʾ ʚ ʗʧʦʥʽʾ ʩʧʽʣʴʥʦ 

ʎʝʥʪʨʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʢʣʽʤʘʪʠʯʥʠʭ ʩʠʩʪʝʤ (Center for Climate System Research, 

CCSR; ʧʦʧʝʨʝʜʥʠʢ ʯʘʩʪʠʥʠ ɯʥʩʪʠʪʫʪʫ ʜʦʩʣʽʜʞʝʥʴ ʘʪʤʦʩʬʝʨʠ ʪʘ ʦʢʝʘʥʫ), 
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ʊʦʢʽʡʩʴʢʠʤ ʫʥʽʚʝʨʩʠʪʝʪʦʤ, ʗʧʦʥʩʴʢʠʤ ʘʛʝʥʪʩʪʚʦʤ ʤʦʨʩʴʢʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ 

ʪʝʭʥʦʣʦʛʽʡ ɿʝʤʣʽ (Japan Agency for Marine-Earth Science and Technology, 

JAMSTEC) ʪʘ ʅʘʮʽʦʥʘʣʴʥʠʤ ʽʥʩʪʠʪʫʪʦʤ ʝʢʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ (National Institute 

for Environmental Studies, NIES). ɺʠʢʦʨʠʩʪʘʥʥʷ MIROC ʜʘʻ ʟʤʦʛʫ ʟʘʡʤʘʪʠʩʷ 

ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʧʠʪʘʥʴ ʢʣʽʤʘʪʠʯʥʦʾ ʥʘʫʢʠ, ʘ ʪʘʢʦʞ ʩʝʟʦʥʥʠʤʠ ʪʘ 

ʜʝʩʷʪʠʨʽʯʥʠʤʠ ʧʨʦʛʥʦʟʘʤʠ ʢʣʽʤʘʪʫ ʪʘ ʤʘʡʙʫʪʥʽʤʠ ʧʨʦʛʥʦʟʘʤʠ. ʂʣʽʤʘʪʠʯʥʽ ʜʘʥʽ 

MIROC ʟʘʩʥʦʚʘʥʽ ʥʘ ʩʠʤʫʣʷʮʽʾ ʽʩʪʦʨʠʯʥʦ ʟʽʙʨʘʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʜʘʥʠʭ 

(ʪʝʤʧʝʨʘʪʫʨʘ, ʚʦʣʦʛʽʩʪʴ, ʦʧʘʜʠ, ʩʦʥʷʯʥʘ ʨʘʜʽʘʮʽʷ, ʚʽʪʝʨ ʪʘ ʽʥʰʽ ʘʪʤʦʩʬʝʨʥʽ ʷʚʠʱʘ, 

ʪʦʱʦ) ʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʤʦʜʝʣʴ ʢʣʽʤʘʪʫ ʟʝʤʥʦʾ ʢʫʣʽ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ 

ʝʢʩʪʨʘʧʦʣʴʦʚʘʥʘ ʥʘ ʤʘʡʙʫʪʥʻ ʟʘ ʜʝʢʽʣʴʢʦʤʘ ʩʮʝʥʘʨʽʷʤʠ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʽʟʥʠʭ 

ʧʨʦʛʥʦʟʽʚ ʟ ʨʦʟʚʠʪʢʫ ʥʘʰʦʛʦ ʩʚʽʪʫ (Tatebe et al., 2012, 2019). ʇʨʦʛʥʦʟʠ ʨʦʟʚʠʪʢʫ 

ʢʣʽʤʘʪʫ ʟʨʦʙʣʝʥʽ ʥʘ ʙʘʟʽ CMIP6 (Coupled Model Intercomparison Projects, ʚʝʨʩʽʷ 6), 

ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ çʩʝʨʽʡè ʧʨʠʙʣʠʟʥʦ 100 ʦʢʨʝʤʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʱʦ 

ʚʠʨʦʙʣʷʶʪʴʩʷ ʚ 49 ʨʽʟʥʠʭ ʤʦʜʝʣʶʚʘʣʴʥʠʭ ʛʨʫʧʘʭ ʟʛʽʜʥʦ ʦʙʨʘʥʠʭ ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʠʭ ʩʮʝʥʘʨʽʾʚ ʨʦʟʚʠʪʢʫ. ɺʠʢʦʨʠʩʪʦʚʫʚʘʥʠʡ ʚ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ 

ʩʮʝʥʘʨʽʡ ʨʦʟʚʠʪʢʫ ssp126 (SSP1-2.6). ʎʝʡ ʩʮʝʥʘʨʽʡ ʷʚʣʷʻ ʩʦʙʦʶ ʥʠʞʥʶ ʤʝʞʫ 

ʜʽʘʧʘʟʦʥʫ ʤʘʡʙʫʪʥʽʭ ʰʣʷʭʽʚ ʨʦʟʚʠʪʢʫ ʢʣʽʤʘʪʫ ʟʛʽʜʥʦ ʟ IAM (integrated assessment 

models) ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʪʘ ʦʥʦʚʣʝʥʥʷ ʰʣʷʭʫ RCP2.6. ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ, 

ʱʦ ʮʝʡ ʩʮʝʥʘʨʽʡ ʜʘʩʪʴ ʙʘʛʘʪʦʤʦʜʝʣʴʥʝ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʽʥʥʷ 

ʥʠʞʯʝ ʥʽʞ ʥʘ 2 ǓC ʜʦ 2100. ʎʷ ʤʦʜʝʣʴ ʚʨʘʭʦʚʫʻ ʟʥʘʯʥʽ ʟʤʽʥʠ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʟʘʣʽʩʥʝʥʦʩʪʽ (ʟʦʢʨʝʤʘ, 

ʥʘʚʽʪʴ ʧʦʪʝʥʮʽʡʥʝ ʟʙʽʣʴʰʝʥʥʷ ʛʣʦʙʘʣʴʥʦʛʦ ʣʽʩʦʚʦʛʦ ʧʦʢʨʠʚʫ) ʽ ʙʘʟʫʻʪʴʩʷ ʥʘ ʜʘʥʠʭ 

LUMIP (Land Use Model Intercomparison Project), ʱʦʙ ʜʦʧʦʤʦʛʪʠ ʚʠʨʽʰʠʪʠ 

ʥʘʫʢʦʚʽ ʧʠʪʘʥʥʷ, ʧʦʚ`ʷʟʘʥʽ ʟʽ ʟʤʽʥʦʶ ʢʣʽʤʘʪʫ ʚ ʢʦʥʪʝʢʩʪʽ ʩʘʤʝ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ. ɿ ʪʦʯʢʠ ʟʦʨʫ ʘʚʪʦʨʘ, ʮʝʡ ʩʮʝʥʘʨʽʡ ʻ 

ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʠʤ ʦʩʢʽʣʴʢʠ ʚʽʥ ʧʦʻʜʥʫʻ ʥʠʟʴʢʫ ʚʨʘʟʣʠʚʽʩʪʴ ʤʦʜʝʣʽ ʟ 

ʥʠʟʴʢʠʤʠ ʚʠʢʣʠʢʘʤʠ ʜʣʷ ʧʦʤ'ʷʢʰʝʥʥʷ, ʘ ʪʘʢʦʞ ʜʣʷ ʩʠʛʥʘʣʫ ʥʠʟʴʢʦʾ ʩʠʣʠ. ʊʦʙʪʦ 

ʩʘʤʝ ʮʝʡ ʩʮʝʥʘʨʽʡ ʥʘʡʙʽʣʴʰʝ ʢʦʥʮʝʥʪʨʫʻʪʴʩʷ ʥʘ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥʘʭ ʽ ʽʭ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʤ ʢʝʨʫʚʘʥʥʷʤ ʯʠ ʟʤʽʥʘʤʠ ʧʽʜ ʚʧʣʠʚʦʤ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʙʽʦʩʬʝʨʠ 

ʟʘʚʜʷʢʠ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. 
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ɹʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʻ ʥʝʟʘʤʽʥʥʠʤ ʨʝʩʫʨʩʦʤ ʜʣʷ ʩʫʩʧʽʣʴʩʪʚʘ, ʥʘʜʘʶʯʠ 

ʤʦʞʣʠʚʽʩʪʴ ʝʢʦʩʠʩʪʝʤʘʤ ʧʨʠʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʦ ʥʦʚʠʭ ʫʤʦʚ, ʩʪʚʦʨʶʶʯʠ 

ʥʝʦʙʭʽʜʥʠʡ ʚʠʜʦʚʠʡ ʙʘʣʘʥʩ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʤʝʜʠʮʠʥʠ 

ʪʦʱʦ. ʈʝʟʫʣʴʪʘʪʠ ɻɯʉ-ʤʦʜʝʣʶʚʘʥʥʷ ʜʣʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʩʪʘʥʫʪʴ ʟʘʧʦʨʫʢʦʶ 

ʨʦʟʫʤʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʷʚʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʧʝʨʝʜʙʘʯʝʥʥʷ ʽ ʟʥʠʞʝʥʥʷ ʥʝʛʘʪʠʚʥʠʭ 

ʥʘʩʣʽʜʢʽʚ ʛʣʦʙʘʣʴʥʠʭ ʟʤʽʥ ʢʣʽʤʘʪʫ, ʟʘʚʯʘʩʥʦ ʚʠʟʥʘʯʘʶʯʠ ʨʠʟʠʢʠ ʚʠʤʠʨʘʥʥʷ ʯʠ 

ʟʥʠʞʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʧʦʧʫʣʷʮʽʡ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʽ ʜʦʟʚʦʣʷʶʯʠ ʚʠʨʦʙʠʪʠ ʪʘ 

ʟʘʩʪʦʩʫʚʘʪʠ ʧʨʝʚʝʥʪʠʚʥʽ ʯʠ ʢʦʤʧʝʥʩʘʮʽʡʥʽ ʟʘʭʦʜʠ ʙʝʟ ʟʘʧʽʟʥʝʥʥʷ. ɹʘʛʘʪʦ 

ʤʽʞʚʠʜʦʚʠʭ ʟʚ`ʷʟʢʽʚ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʝʚʦʣʶʮʽʾ (ʩʧʽʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ), ʱʦ ʦʟʥʘʯʘʻ, 

ʱʦ ʟʥʠʢʥʝʥʥʷ ʦʜʥʦʛʦ ʚʠʜʫ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʝʧʦʧʨʘʚʥʠʭ ʟʤʽʥ ʪʘ ʟʥʠʢʥʝʥʥʷ 

ʽʥʰʠʭ ʚʠʜʽʚ. ɼʣʷ ʧʨʠʢʣʘʜʫ, ʘʤʬʽʙʽʾ ʻ ʮʽʥʥʦʶ ʣʘʥʢʦʶ ʭʘʨʯʦʚʠʭ ʣʘʥʮʶʛʽʚ, ʙʫʜʫʯʠ 

ʷʢ ʢʦʥʩʫʤʝʥʪʦʤ ɯɯ ʧʦʨʷʜʢʫ, ʨʝʛʫʣʶʶʯʠ ʯʠʩʝʣʴʥʽʩʪʴ ʢʦʤʘʭ ʪʘ ʽʥʰʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ, 

ʪʘʢ ʽ ʬʦʨʤʫʶʯʠ ʢʦʨʤʦʚʫ ʙʘʟʫ (ʯʘʩʪʦ ʨʝʟʝʨʚʥʫ) ʜʣʷ ʽʥʰʠʭ ʚʠʜʽʚ ʭʨʝʙʝʪʥʠʭ (ʨʠʙ, 

ʧʣʘʟʫʥʽʚ, ʧʪʘʭʽʚ ʪʘ ʩʩʘʚʮʽʚ) (ʑʝʨʙʘʢ ʪʘ ʑʝʨʙʘʥʴ, 1980). ɿʥʠʢʥʝʥʥʷ, ʘʙʦ ʨʽʟʢʠʡ 

ʩʧʘʜ ʯʠʩʝʣʴʥʦʩʪʽ ʘʤʬʽʙʽʡ ʧʨʠʟʚʝʜʝ ʜʦ ʢʘʩʢʘʜʥʦʛʦ ʝʬʝʢʪʫ, ʧʦʩʪʘʚʠʚʰʠ ʧʽʜ ʟʘʛʨʦʟʫ 

ʟʙʝʨʝʞʝʥʥʷ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʛʨʫʧ ʪʚʘʨʠʥ, ʷʢʽ ʥʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ ʤʦʞʫʪʴ ʥʝ ʤʘʪʠ ʟ 

ʥʠʤʠ ʥʽʯʦʛʦ ʩʧʽʣʴʥʦʛʦ. ɼʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʧʫʣʷʮʽʡʥʠʭ ʟʤʽʥ ʚ ʯʘʩʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʟʤʽʥ ʩʢʣʘʜʦʚʠʭ ʢʣʽʤʘʪʫ, ʥʝʦʙʭʽʜʥʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʻ ʟʥʘʥʥʷ ʧʨʦ ʘʨʝʘʣʠ ʤʝʰʢʘʥʥʷ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʠʜʽʚ, ʾʭ ʙʘʟʦʚʽ ʚʠʤʦʛʠ ʜʦ ʫʤʦʚ, ʱʦ ʨʦʙʣʷʪʴ ʥʘʚʢʦʣʠʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝ ʩʧʨʠʷʪʣʠʚʠʤ ʜʣʷ ʾʭ ʽʩʥʫʚʘʥʥʷ ʽ ʚʠʞʠʚʘʥʥʷ ʪʘ ʧʽʜʪʨʠʤʘʥʥʷ ʧʦʧʫʣʷʮʽʾ ʚ 

ʯʘʩʽ. ʎʝ ʟʘʚʜʘʥʥʷ ʜʦ ʧʝʚʥʦʾ ʤʽʨʠ ʚʠʨʽʰʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʷʤʠʭ ʧʦʣʴʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʽ ʟʙʦʨʫ ʤʘʪʝʨʽʘʣʫ ʪʘ ʜʘʥʠʭ ʧʨʦʪʷʛʦʤ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʧʝʨʽʦʜʫ ʯʘʩʫ. ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʞ ʢʦʤʧ`ʶʪʝʨʥʠʭ ʤʦʜʝʣʝʡ ʤʦʞʥʘ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʨʝʘʢʮʽʶ ʚʠʜʫ ʥʘ ʟʤʽʥʠ 

ʧʝʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʤʘʶʯʠ ʜʘʥʽ ʧʨʦ ʤʽʩʮʷ ʬʘʢʪʠʯʥʦʾ ʨʝʻʩʪʨʘʮʽʾ ʟʥʘʭʽʜʦʢ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʜʘʥʦʛʦ ʚʠʜʫ ʪʘ ʟʥʘʶʯʠ ʧʘʨʘʤʝʪʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

(ʪʝʤʧʝʨʘʪʫʨʘ, ʚʦʣʦʛʽʩʪʴ, ʭʘʨʘʢʪʝʨ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ, ʨʝʣʴʻʬ, ʧʽʜʨʘʭʦʚʘʥʽ 

ʽʥʜʝʢʩʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʣʶʜʩʴʢʦʛʦ ʚʧʣʠʚʫ (Human footprint) ʪʦʱʦ). ɺʘʞʣʠʚʦ 

ʪʚʝʨʝʟʦ ʪʘ ʷʢʦʤʦʛʘ ʙʽʣʴʰ ʥʝʫʧʝʨʝʜʞʝʥʦ ʦʮʽʥʶʚʘʪʠ ʧʦʙʫʜʦʚʘʥʽ ʤʦʜʝʣʽ, ʷʢʽ ʥʝ 

ʜʘʶʪʴ ʯʽʪʢʦʛʦ ʧʦʥʷʪʪʷ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚ`ʷʟʢʽʚ, ʘ ʥʘʪʦʤʽʩʪʴ ʦʧʝʨʫʶʪʴ 

ʽʤʦʚʽʨʥʦʩʪʷʤʠ. ʇʦʙʫʜʦʚʘʥʽ ʤʦʜʝʣʽ ʻ ʧʝʨʰ ʟʘ ʚʩʝ ʘʙʩʪʨʘʢʮʽʷʤʠ, ʱʦ ʜʘʶʪʴ ʟʤʦʛʫ 
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ʦʮ̔ʥʠʪʠ ʢʘʨʪʠʥʫ ʟʤʽʥ ʚ ʟʘʛʘʣʴʥʦʤʫ ʽ ʦʜʥʦʯʘʩʥʦ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʪʘ ʧʝʨʝʚʽʨʢʠ ʥʘʫʢʦʚʠʭ ʧʨʠʧʫʱʝʥʴ ʪʘ ʛʽʧʦʪʝʟ. ɿʘ ʧʦʙʫʜʦʚʘʥʠʤʠ ʤʦʜʝʣʷʤʠ, ʩʘʤʝ 

ʚʠʜʠ ʦʙʠʨʘʶʪʴ ʩʧʨʠʷʪʣʠʚʽ ʤʽʩʮʷ ʜʣʷ ʩʚʦʛʦ ʽʩʥʫʚʘʥʥʷ, ʚʽʜʪʘʢ ʢʦʞʥʘ ʪʦʯʢʘ 

ʨʝʻʩʪʨʘʮʽʾ, ʘʙʦ ʞ ʤʽʩʮʝ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʽʩʥʫʚʘʥʥʷ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʚʠʜʫ ʚ ʧʨʠʨʦʜʽ 

ʤʘʻ ʩʚʽʡ ʥʘʙʽʨ ʬʘʢʪʦʨʽʚ, ʱʦ ʟʫʤʦʚʠʣʠ ʩʧʨʠʷʪʣʠʚʽʩʪʴ ʜʣʷ ʚʠʜʫ ʮʴʦʛʦ ʤʽʩʮʷ.  

ɿʘ ʜʝʷʢʠʤʠ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ (Hannah et al., 2007) ʚʧʣʠʚ ʟʤʽʥ ʢʣʽʤʘʪʫ ʻ 

ʥʘʩʪʽʣʴʢʠ ʛʣʦʙʘʣʴʥʠʤ, ʱʦ ʚʽʜʥʦʩʥʦ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʥʘ ʯʘʩʦʚʽʡ ʰʢʘʣʽ (ʘʙʦ ʚʟʘʛʘʣʽ 

ʥʝʦʙʤʝʞʝʥʦ-ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ) ʽʩʥʫʚʘʥʥʷ ʚʠʜʽʚ ʥʘ ʧʝʚʥʽʡ ʪʝʨʠʪʦʨʽʾ ʤʦʞʥʘ ʽ ʥʝ 

ʦʯʽʢʫʚʘʪʠ. ɿʛʽʜʥʦ ʟ ʪʘʢʠʤ ʧʽʜʭʦʜʦʤ, ʟʤʽʥʘ ʢʣʽʤʘʪʫ ʪʘ ʧʦʚ`ʷʟʘʥʽ ʟ ʮʠʤ ʩʫʢʮʝʩʽʾ ʷʢ 

ʧʦʩʣʽʜʦʚʥʦʾ ʥʝʦʙʦʨʦʪʥʦʾ ʡ ʟʘʢʦʥʦʤʽʨʥʦʾ ʟʤʽʥʠ ʦʜʥʦʛʦ ʙʽʦʮʝʥʦʟʫ ʽʥʰʠʤ ʥʘ ʧʝʚʥʽʡ 

ʜʽʣʷʥʮʽ ʩʝʨʝʜʦʚʠʱʘ, ʻ ʥʝʦʙʦʨʦʪʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʽ ʟʫʧʠʥʠʪʠ ʾʭ ʧʝʨʝʙʽʛ ʚʢʨʘʡ 

ʚʘʞʢʦ. ɺʦʜʥʦʯʘʩ, ʟʙʝʨʝʞʝʥʥʷ ʮʠʭ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʭʦʯʘ ʽ ʟʽ ʟʤʽʥʘʤʠ 

ʚʽʜʥʦʩʥʦ ʢʣʽʤʘʪʫ, ʘʣʝ ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʾʭ ʟ ʙʦʢʫ ʣʶʜʠʥʠ (ʧʨʠʥʘʡʤʥʽ ʥʘ ʝʪʘʧʽ ʧʨʷʤʦʾ 

ʜʽʾ) ʻ ʦʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʩʫʯʘʩʥʦʾ ʤʝʨʝʞʽ ʇɿʌ. ɿʘ ʧʽʜʨʘʭʫʥʢʘʤʠ ʜʝʷʢʠʭ ʚʯʝʥʠʭ 

(Araujo et al., 2004), ʟʨʦʙʣʝʥʠʤʠ ʟ ʚʠʢʦʥʘʥʥʷʤ ʤʦʜʝʣʶʚʘʥʥʷ 1200 ʚʠʜʽʚ ʚʠʱʠʭ 

ʩʫʜʠʥʥʠʭ ʨʦʩʣʠʥ, ʧʨʦʛʥʦʟʦʚʘʥʦ, ʱʦ ʧʨʦʪʷʛʦʤ ʧôʷʪʜʝʩʷʪʠ ʨʦʢʽʚ ʚʽʜ 6 ʜʦ 11% ʮʠʭ 

ʚʠʜʽʚ ʦʧʠʥʷʪʴʩʷ ʧʦʟʘ ʤʝʞʘʤʠ ʽʩʥʫʶʯʠʭ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʨʠʪʦʨʽʡ, ʟʥʠʢʥʫʚʰʠ 

ʚ ʥʠʭ ʧʦʚʥʽʩʪʶ, ʘ ʱʝ 5% ʙʫʜʫʪʴ ʤʝʰʢʘʪʠ ʚ ʪʘʢʦʤʫ ʢʦʤʧʣʝʢʩʽ ʫʤʦʚ, ʱʦ ʥʝʤʠʥʫʯʝ 

ʧʨʠʟʚʝʜʝ ʜʦ ʾʭ ʟʥʠʢʥʝʥʥʷ. ɿ ʤʝʪʦʶ ʤʽʥʽʤʽʟʘʮʽʾ ʧʦʜʽʙʥʠʭ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʩʣʽʜ 

ʚʯʘʩʥʦ ʜʽʟʥʘʪʠʩʷ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʪʘ ʡʤʦʚʽʨʥʽʩʪʴ ʾʭ ʥʘʩʪʘʥʥʷ. ʉʘʤʝ ʪʘʢʫ 

ʤʦʞʣʠʚʽʩʪʴ ʥʘʜʘʶʪʴ ɻɯʉ-ʪʝʭʥʦʣʦʛʽʾ, ʜʘʶʯʠ ʥʘʤ ʫʷʚʣʝʥʥʷ ʧʨʦ ʤʦʞʣʠʚʽ ʟʤʽʥʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʦʙʫʜʦʚʠ ʧʨʦʙʘʣʽʩʪʠʯʥʠʭ ʤʦʜʝʣʝʡ. 

 

1.5. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ Maxent 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʽʩʥʫʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʨʦʛʨʘʤ ʪʘ 

ʘʣʛʦʨʠʪʤʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʭʦʨʦʣʦʛʽʯʥʦʛʦ ʧʦʰʠʨʝʥʥʷ ʚʠʜʽʚ. ʅʘʡʯʘʩʪʽʰʝ ʩʝʨʝʜ ʥʠʭ 

ʟʘʩʪʦʩʦʚʫʪʁʴ ʪʘʢ ʟʚʘʥʠʡ ʤʝʪʦʜ ʤʘʢʩʠʤʘʣʴʥʦʾ ʝʥʪʨʦʧʽʾ, ʩʫʪʴ ʷʢʦʛʦ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, 

ʱʦ ʥʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʠʤʠ ʨʦʟʧʦʜʽʣʘʤʠ ʡʤʦʚʽʨʥʦʩʪʝʡ ʩʪʘʥʽʚ ʥʝʚʠʟʥʘʯʝʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʻ ʪʘʢʽ ʨʦʟʧʦʜʽʣʠ, ʷʢʽ ʤʘʢʩʠʤʽʟʫʶʪʴ ʦʙʨʘʥʫ ʤʽʨʫ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʧʨʠ 

ʟʘʜʘʥʽʡ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ çʧʦʚʝʜʽʥʢʫè ʮʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (Phillips ʝt al., 2006; Elith et 
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al., 2011). ʅʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʮʴʦʛʦ ʤʝʪʦʜʫ ʙʘʟʫʻʪʴʩʷ ʜʽʷ ʧʨʦʛʨʘʤʠ Maxent ï 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʙʘʟʽ ʧʨʦʩʪʦʛʦ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʥʘ ʧʣʘʪʬʦʨʤʽ 

Java, ʨʦʟʨʦʙʣʝʥʦʛʦ ʥʘ ʙʘʟʽ ɸʤʝʨʠʢʘʥʩʴʢʦʛʦ ʧʨʠʨʦʜʥʠʯʦʛʦ ʤʫʟʝʶ (American 

Museum of Natural History AMNH). ʅʘʟʚʘ ʧʨʦʛʨʘʤʠ Maxent ʧʦʭʦʜʠʪʴ ʚʽʜ 

ʩʧʨʦʱʝʥʦʛʦ, ʯʘʩʪʢʦʚʦ ʘʙʨʝʚʽʡʦʚʘʥʦʛʦ ʚʘʨʽʘʥʪʫ ʬʨʘʟʠ çmaximum entropy 

modellingè (https://biodiversityinformatics.amnh.org/open_source/maxent/). ʇʨʦʛʨʘʤʘ 

ʚʠʤʘʛʘʻ ʥʘʷʚʥʽʩʪʴ ʘʢʪʫʘʣʴʥʦʾ ʚʝʨʩʽʾ Java ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤʫ ʢʦʤʧ'ʶʪʝʨʽ (ʇʂ) 

ʢʦʨʠʩʪʫʚʘʯʘ ʽ ʥʝ ʟʘʡʤʘʻ ʙʘʛʘʪʦ ʤʽʩʮʷ. ʇʨʦʛʨʘʤʘ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʢʽʣʴʢʘ ʩʝʘʥʩʽʚ 

ʤʦʜʝʣʶʚʘʥʥʷ ʦʜʥʦʯʘʩʥʦ, ʰʚʠʜʢʽʩʪʴ ʷʢʠʭ, ʟʘʣʝʞʘʪʠʤʝ ʚʽʜ ʾʭ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʪʘ 

ʦʙ`ʻʤʫ ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤ`ʷʪʽ ʇʂ.  

 ʇʨʦʛʨʘʤʘ Maxent ʧʨʘʮʶʻ ʟ ʚʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ, ʷʢʽ ʻ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ 

ʧʨʠʩʫʪʥʽʩʪʴ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʚʠʜʫ (presence only data). ʎʽ ʜʘʥʽ ʧʦʧʝʨʝʜʥʴʦ 

ʥʝʦʙʭʽʜʥʦ ʟʘʢʦʜʫʚʘʪʠ ʚ ʪʝʢʩʪʦʚʦʤʫ ʬʦʨʤʘʪʽ .csv. ɺ ʪʘʢʠʡ ʬʦʨʤʘʪ ʤʦʞʥʘ ʣʝʛʢʦ 

ʢʦʥʚʝʨʪʫʚʘʪʠ ʟʚʠʯʘʡʥʫ .xls ʘʙʦ .xlsx ʪʘʙʣʠʮʶ, ʱʦ ʦʙʦʚ'ʷʟʢʦʚʦ ʤʦʧʠʥʥʘ ʤʽʩʪʠʪʠ 

ʜʘʥʽ ʧʨʦ ʢʦʦʨʜʠʥʘʪʠ ʟʥʘʭʽʜʢʠ: ʰʠʨʦʪʫ (Latitude) ʪʘ ʜʦʚʛʦʪʫ (Longitude). ɼʣʷ 

ʋʢʨʘʾʥʠ ʧʽʚʥʽʯʥʫ ʰʠʨʦʪʫ (N) ʪʘ ʩʭʽʜʥʫ ʜʦʚʛʦʪʫ (ɽ). ʊʝʢʩʪʦʚʠʡ ʬʘʡʣ ʧʦʚʠʥʝʥ ʤʘʪʠ 

ʢʦʤʫ ç,è ʚ ʷʢʦʩʪʽ ʨʦʟʜʽʣʶʚʘʯʘ. ʎʝ ʜʦʧʦʤʦʞʝ ʫʥʠʢʥʫʪʠ ʨʦʟʧʦʚʩʶʜʞʝʥʦʾ ʧʦʤʠʣʢʠ, 

ʦʩʢʽʣʴʢʠ, ʭʦʯ ʬʦʨʤʘʪ *.ʩsv ʽ ʤʘʻ ʥʘʟʚʫ ʪʝʢʩʪ ʨʦʟʜʽʣʝʥʠʡ ʢʦʤʦʶ ç,è, ʧʨʦʪʝ 

ʥʘʩʧʨʘʚʜʽ ʨʦʟʜʽʣʶʚʘʯʝʤ ʯʘʩʪʦ ʧʦ ʟʘʤʦʚʯʫʚʘʥʥʶ ʚʠʩʪʫʧʘʻ ʨʦʟʜʽʣʦʚʠʡ ʟʥʘʢ ç;è. ʎʝ 

ʣʝʛʢʦ ʚʠʧʨʘʚʠʪʠ, ʚʽʜʢʨʠʚʰʠ .csv ʬʘʡʣ ʚ ɹʣʦʢʥʦʪʽ ʪʘ ʟʘʤʽʥʠʚʰʠ ʘʚʪʦʤʘʪʠʯʥʦ ʫʩʽ 

ʟʥʘʢʠ ç;è ʥʘ ç,è. ʎʝ ʜʦʟʚʦʣʠʪʴ ʧʨʦʛʨʘʤʽ ʧʨʘʚʠʣʴʥʦ ʧʨʦʯʠʪʘʪʠ ʟʘʚʘʥʪʘʞʝʥʽ ʜʘʥʽ. 

ɹʝʟʧʝʨʝʯʥʠʤ ʧʣʶʩʦʤ ʜʘʥʦʾ ʧʨʦʛʨʘʤʠ ʻ ʪʝ, ʱʦ ʚʦʥʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʧʝʨʫʚʘʪʠ ʟ 

ʣʠʰʝ ʪʦʯʢʘʤʠ ʧʨʠʩʫʪʥʦʩʪʽ ʚʠʜʫ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʫʥʠʢʥʫʪʠ ʥʝʙʘʞʘʥʦʾ ʘʚʪʦʢʦʨʝʣʷʮʽʾ, 

ʩʧʨʦʱʫʻ ʧʨʦʮʝʩ ʟʙʦʨʫ ʤʘʪʝʨʽʘʣʫ, ʥʝ ʚʠʤʘʛʘʶʯʠ ʚʽʜ ʜʦʩʣʽʜʥʠʢʘ ʚʥʦʩʠʪʠ ʜʘʥʽ ʧʨʦ 

ʬʘʢʪʠʯʥʽ ʪʦʯʢʠ ʚʽʜʩʫʪʥʦʩʪʽ ʚʠʜʫ. ʊʦʯʢʠ ʚʽʜʩʫʪʥʦʩʪʽ ʤʦʞʫʪʴ ʧʦ ʬʘʢʪʫ ʪʘʢʠʤ ʽ ʥʝ 

ʙʫʪʠ, ʦʩʢʽʣʴʢʠ ʜʦʩʣʽʜʥʠʢ ʤʽʛ ʥʝ ʙʫʪʠ ʚ ʧʦʪʨʽʙʥʠʡ ʯʘʩ ʚ ʧʦʪʨʽʙʥʦʤʫ ʤʽʩʮʽ, ʚʠʜ ʥʝ 

ʪʨʘʧʣʷʚʩʷ ʪʫʪ ʪʠʤʯʘʩʦʚʦ, ʚʠʜ ʧʨʦʩʪʦ ʥʝ ʧʦʱʘʩʪʠʣʦ ʟʘʨʝʻʩʪʨʫʚʘʪʠ, ʘʙʦ ʟʘʚʘʜʠʣʠ 

ʟʥʘʭʽʜʮʽ ʽʥʰʽ ʩʪʦʨʦʥʥʽ ʫʤʦʚʠ. ɺʽʜʪʘʢ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʝʣʠʢʘ ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʟʥʘʯʠʪʠ 

ʚʽʜʩʫʪʥʽʩʪʴ ʚʠʜʫ ʪʘʤ, ʜʝ ʚʽʥ ʥʘʩʧʨʘʚʜʽ ʻ. ʎʝ ʥʘʜʘʩʪʴ ʧʨʦʛʨʘʤʽ ʭʠʙʥʽ ʜʘʥʽ, ʱʦ 

ʚʧʣʠʥʝ ʚ ʧʦʜʘʣʴʰʦʤʫ ʥʘ ʭʘʨʘʢʪʝʨ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʽ. ʅʘʪʦʤʽʩʪʴ ʧʨʦʛʨʘʤʘ 
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ʩʘʤʦʩʪʽʡʥʦ ʛʝʥʝʨʫʻ ʚʠʧʘʜʢʦʚʠʤ ʯʠʥʦʤ 10000 ʪʦʯʦʢ (ʘʙʦ ʙʫʜʴ-ʷʢʫ ʽʥʰʫ ʜʦʚʽʣʴʥʫ 

ʢʽʣʴʢʽʩʪʴ ʟʘʜʘʥʫ ʢʦʨʠʩʪʫʚʘʯʝʤ) ʪʘʢ ʟʚʘʥʦʾ çʧʩʝʚʜʦʚʽʜʩʫʪʥʦʩʪʽè, ʩʘʤʦʩʪʽʡʥʦ ʾʭ 

ʧʽʜʙʠʨʘʶʯʠ ʪʘ ʥʘʚʯʘʶʯʠʩʴ ʧʦ ʤʽʨʽ ʚʠʢʦʥʘʥʥʷ ʧʦʚʪʦʨʽʚ ʤʦʜʝʣʶʚʘʥʥʷ (ʢʽʣʴʢʽʩʪʴ 

ʧʦʚʪʦʨʽʚ ʪʘʢʦʞ ʟʘʜʘʻʪʴʩʷ ʢʦʨʠʩʪʫʚʘʯʝʤ ʽ ʯʠʤ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʪʘʢʠʭ ʧʦʚʪʦʨʽʚ, ʪʠʤ 

ʢʨʘʱʝ ʜʣʷ ʤʦʜʝʣʽ ʽ ʪʠʤ ʪʦʯʥʽʰʦʶ ʚʦʥʘ ʙʫʜʝ. ʈʝʟʫʣʴʪʘʪʠ n ʢʽʣʴʢʦʩʪʽ ʧʦʚʪʦʨʽʚ 

ʫʩʝʨʝʜʥʶʶʪʴʩʷ ʽ ʧʨʦʛʨʘʤʘ ʚʠʜʘʻ ʩʝʨʝʜʶ ʤʦʜʝʣʴ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ n ʢʽʣʴʢʦʩʪʽ 

ʧʦʚʪʦʨʽʚ ʘʙʦ ʞ ʥʘʚʯʘʥʴ. ʊʦʯʢʠ çʧʩʝʚʜʦʚʽʜʩʫʪʥʦʩʪʽè ʨʝʧʨʝʟʝʥʪʫʶʪʴ ʫʩʶ 

ʚʘʨʽʘʪʠʚʥʽʩʪʴ ʥʘʷʚʥʠʭ ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɺʘʞʣʠʚʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ 

ʜʦʩʪʝʤʝʥʥʘ ʪʦʯʥʽʩʪʴ ʧʦʪʨʽʙʥʘ ʥʝ ʜʣʷ ʚʩʽʭ ʪʠʧʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʘʚʜʷʢʠ 

ʚʠʢʦʨʠʩʪʘʥʥʶ ʩʘʤʦʛʝʥʝʨʦʚʘʥʠʭ ʪʦʯʦʢ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʙʠʨʘʻ ʟʥʘʯʥʦ 

ʤʝʥʰʝ ʯʘʩʫ. ʈʝʟʫʣʴʪʘʪʦʤ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ ʻ ʧʨʦʙʘʣʽʩʪʠʯʥʘ ʤʦʜʝʣʴ ʧʨʠʜʘʪʥʦʩʪʽ 

ʩʝʨʝʜʦʚʠʱʘ ʽʩʥʫʚʘʥʥʷ ʜʣʷ ʧʝʚʥʦʛʦ ʚʠʜʫ ʟʘ ʟʘʜʘʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʇʘʨʘʤʝʪʨʠ 

ʟʘʟʚʠʯʘʡ ʟʘʜʘʶʪʴʩʷ ʚ ʬʦʨʤʘʪʽ .asc, ʷʢʠʡ ʟʘʚʘʥʪʘʞʫʻʪʴʩʷ ʫ ʧʘʨʘʣʝʣʴʥʫ ʢʦʣʦʥʢʫ ʜʦ 

ʪʽʻʾ, ʚ ʷʢʫ ʙʫʣʠ ʟʘʚʘʥʪʘʞʝʥʽ ʬʘʢʪʠʯʥʽ ʟʥʘʭʽʜʢʠ. ɺʘʞʣʠʚʦ ʥʝ ʟʤʽʥʶʚʘʪʠ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʘʧʦʢ ʟ ʧʦʯʘʪʢʦʚʠʤʠ ʜʘʥʠʤʠ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ, ʱʦʙ ʧʨʦʛʨʘʤʘ 

ʟʙʝʨʽʛʘʣʘ ʢʦʨʝʢʪʥʠʡ ʰʣʷʭ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ ʟ ʜʘʥʠʤʠ. 

ʇʦʨʦʛʦʚʠʤ ʟʥʘʯʝʥʥʷʤ ʧʨʦʛʥʦʟʥʦʾ ʡʤʦʚʽʨʥʦʩʪʽ ʧʝʨʝʙʫʚʘʥʥʷ (ʘʥʛʣ. habitat 

suitability) ʥʘʡʯʘʩʪʽʰʝ ʚʚʘʞʘʻʪʴʩʷ 10-ʡ ʧʨʦʮʝʥʪʠʣʴ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʠʢʣʶʯʠʪʠ 10% 

ʥʘʡʝʢʩʪʨʝʤʘʣʴʥʽʰʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʷʢʽ ʧʦʪʝʥʮʽʡʥʦ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʭʠʙʢʘʤʠ 

ʟʘʧʠʩʽʚ ʘʙʦ ʨʝʟʫʣʴʪʘʪʦʤ ʥʝʟʚʠʯʘʡʥʠʭ ʤʽʢʨʦʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʧʨʦʜʠʢʪʦʚʘʥʠʤʠ, 

ʥʘʧʨʠʢʣʘʜ, ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʨʝʣʴʻʬʫ. ʈʘʟʦʤ ʟ ʪʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʤʦʚʥʦʾ ʰʢʘʣʠ 

ʧʨʠʜʘʪʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ ʻ ʟʚʠʯʘʡʥʦʶ ʧʨʘʢʪʠʢʦʶ. ɺʽʟʫʘʣʴʥʦ ʧʦʙʫʜʦʚʘʥʘ ʤʦʜʝʣʴ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʚʠʛʣʷʜʽ ɻɯʉ-ʢʘʨʪʠ ʟ ʧʨʦʛʥʦʟʦʚʘʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʧʨʠʩʫʪʥʦʩʪʽ 

ʚʠʜʫ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʷʚʥʠʭ ʥʘʡʩʧʨʠʷʪʣʠʚʽʰʠʭ ʢʦʤʙʽʥʘʮʽʡ ʟʘʚʘʥʪʘʞʝʥʠʭ 

ʙʽʦʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʫ ʢʦʞʥʦʤʫ ʦʢʨʝʤʦʤʫ ʦʩʝʨʝʜʢʫ ʨʘʩʪʨʫ ʟ ʽʥʪʝʨʚʘʣʦʤ 

ʽʤʦʚʽʨʥʦʩʪʝʡ ʚʽʜ 0 ʜʦ 1, ʧʦʟʥʘʯʝʥʠʤ ʥʘ ʢʦʣʴʦʨʦʚʽʡ ʰʢʘʣʽ ʪʘ ʥʘ ʤʘʧʽ. ɿʘ ʮʽʻʶ 

ʤʝʪʦʜʠʢʦʶ ʪʝʨʠʪʦʨʽʷ, ʜʝ ʥʘ ʢʦʣʴʦʨʦʚʽʡ ʰʢʘʣʽ ʟ ʧʦʟʥʘʯʝʥʥʷʤ ʡʤʦʚʽʨʥʦʩʪʽ 

ʧʝʨʝʙʫʚʘʥʥʷ ʚʠʜʫ, ʧʨʦʛʥʦʟʥʘ ʡʤʦʚʽʨʥʽʩʪʴ ʫ ʤʝʞʘʭ 0-0,25 ʚʚʘʞʘʻʪʴʩʷ ʷʢ 

çʥʝʧʨʠʜʘʪʥʘè, 0,25-0,5 ī çʧʨʠʡʥʷʪʥʘè, 0,5-0,75 ī çʧʨʠʜʘʪʥʘè, ʘ ʧʦʥʘʜ 0,75 ī 

çʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʘè (Redon and Luque, 2010). ʗʢʽʩʪʴ ʦʪʨʠʤʘʥʦʾ ʤʦʜʝʣʽ 
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ʚʠʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ROC-ʘʥʘʣʽʟʦʤ (Elith et al., 2006; Phillips et al., 2006), ʢʽʣʴʢʽʩʥʦʶ 

ʽʥʪʝʨʧʨʝʪʘʮʽʻʶ ʷʢʦʛʦ ʻ ʧʣʦʱʘ, ʦʙʤʝʞʝʥʘ ROC-ʢʨʠʚʦʶ ʽ ʚʽʩʩʶ ʯʘʩʪʢʠ ʧʦʤʠʣʢʦʚʠʭ 

ʧʦʟʠʪʠʚʥʠʭ ʢʣʘʩʠʬʽʢʘʮʽʡ ï AUC. ʏʠʤ ʚʠʱʠʡ ʮʝʡ ʧʦʢʘʟʥʠʢ (ʪʦʙʪʦ ʯʠʤ ʡʦʛʦ 

ʟʥʘʯʝʥʥʷ ʙʣʠʞʯʝ ʜʦ 1, ʪʠʤ ʷʢʽʩʥʽʰʦʶ ʽ ʙʽʣʴʰ ʡʤʦʚʽʨʥʦʶ ʻ ʤʦʜʝʣʴ. ʇʨʠ AUC>0,7 

ʤʦʜʝʣʴ ʚʚʘʞʘʻʪʴʩʷ ʧʨʠʡʥʷʪʥʦʶ, ʧʨʠ AUC>0,9 ï ʥʘʡʢʨʘʱʦʶ ʘʙʦ ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʦʶ (Fielding and Bell, 1997).  

 ɸʣʛʦʨʠʪʤʠ ʧʨʦʛʨʘʤʠ Maxent ʜʦʟʚʦʣʷʶʪʴ ʪʘʢʦʞ ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʚʢʣʘʜʫ 

ʢʦʞʥʦʛʦ ʬʘʢʪʦʨʘ, ʷʢʠʡ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʤʦʜʝʣʶʚʘʥʥʽ. ʇʦ ʟʘʤʦʚʯʫʚʘʥʥʶ ʨʦʟʤʽʨ (ʫ %) 

ʚʥʝʩʢʫ ʢʦʞʥʦʛʦ ʦʢʨʝʤʦʛʦ ʬʘʢʪʦʨʘ ʷʢ ʟʤʽʥʥʦʾ ʚʠʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʪʘʢ ʟʚʘʥʠʤ 

ʤʝʪʦʜʦʤ ʧʝʨʤʫʪʘʮʽʾ. ɿʘ ʮʠʤ ʤʝʪʦʜʦʤ, ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ ʧʨʦʛʨʘʤʠ (ʚʠʢʦʥʘʥʥʷ 

ʧʦʚʪʦʨʽʚ ʤʦʜʝʣʶʚʘʥʥʷ) ʟʥʘʯʝʥʥʷ ʢʦʞʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚʠʧʘʜʢʦʚʠʤ ʯʠʥʦʤ 

ʟʤʽʥʶʶʪʴʩʷ ʧʽʜ ʯʘʩ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʚʠʙʽʨʢʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʨʝʟʫʣʴʪʫʶʯʦʛʦ ʟʤʝʥʰʝʥʥʷ ʧʦʢʘʟʥʠʢʘ AUC, ʪʦʙʪʦ ʧʦʢʘʟʥʠʢʘ ʷʢʦʩʪʽ ʤʦʜʝʣʽ. ʋ 

ʚʠʧʘʜʢʫ ʩʫʪʪʻʚʦʛʦ ʟʥʠʞʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʧʽʜ ʯʘʩ ʟʤʽʥʠ ʟʥʘʯʝʥʴ ʷʢʦʛʦʩʴ 

ʧʝʚʥʦʛʦ ʬʘʢʪʦʨʘ, ʩʪʘʻ ʟʨʦʟʫʤʽʣʠʤ, ʱʦ ʮʝʡ ʬʘʢʪʦʨ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʤʦʜʝʣʽ ʽ ʚʽʜʪʘʢ 

ʜʣʷ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʤʦʜʝʣʴʦʚʘʥʦʛʦ ʚʠʜʫ ʥʘ ʧʝʚʥʽʡ ʪʝʨʠʪʦʨʽʾ. ɺʘʛʘ ʢʦʞʥʦʛʦ 

ʬʘʢʪʦʨʘ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʫ ʚʽʜʩʦʪʢʘʭ, ʘ ʨʝʟʫʣʴʪʘʪʠ ʥʦʨʤʘʣʽʟʫʶʪʴʩʷ. ʇʨʠʡʥʷʪʦ 

ʨʦʟʛʣʷʜʘʪʠ, ʷʢ ʪʘʢʽ, ʱʦ ʻ ʚʘʞʣʠʚʠʤʠ ʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚʠʜʫ, ʪʘʢʽ 

ʬʘʢʪʦʨʠ, ʨʦʟʤʽʨ ʚʢʣʘʜʫ ʷʢʠʭ ʚ ʤʦʜʝʣʴ >10%.  

 ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʤʦʜʝʣʶʚʘʥʥʷ Maxent ʚʘʞʣʠʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʽ ʪʦʯʢʠ 

ʟʥʘʭʽʜʦʢ ʚʠʜʽʚ, ʷʢʽ ʙ ʚʽʜʧʦʚʽʜʘʣʠ ʥʝʦʙʭʽʜʥʽʡ ʫʤʦʚʽ ʚʠʧʘʜʢʦʚʦʛʦ ʟʙʦʨʫ. ʗʢʱʦ ʜʘʥʽ 

ʟʽʙʨʘʥʽ ʚʠʢʣʶʯʥʦ ʟ ʣʝʛʢʦʜʦʩʪʫʧʥʠʭ ʤʽʩʮʴ ʽ ʥʝ ʧʦʢʨʠʚʘʶʪʴ ʧʝʚʥʫ ʪʝʨʠʪʦʨʽʶ, ʮʝ 

ʤʦʞʝ ʩʧʦʪʚʦʨʠʪʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʘʪʘʩʝʪ (ʥʘʙʽʨ) ʪʦʯʦʢ ʧʦʚʠʥʝʥ ʙʫʪʠ 

ʟʽʙʨʘʥʠʡ ʥʝʫʧʝʨʝʜʞʝʥʦ ʽ ʚʠʧʘʜʢʦʚʦ, ʽʥʘʢhʝ ʫ ʚʠʧʘʜʢʫ ʟʙʦʨʫ ʪʦʯʦʢ ʟʥʘʭʽʜʦʢ ʥʘ 

ʜʫʞʝ ʤʘʣʝʥʴʢʽʡ ʪʝʨʠʪʦʨʽʾ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʜʘʥʠʭ ʟ ʽʥʰʠʭ ʣʦʢʘʮʽʡ, ʷʢʽ ʻ 

ʩʢʣʘʜʥʽʰʠʤʠ ʜʣʷ ʜʦʩʪʫʧʫ ʜʦʩʣʽʜʥʠʢʘ, ʧʨʦʛʨʘʤʘ ʧʦʤʠʣʢʦʚʦ ʩʧʨʠʡʤʝ ʪʝʨʠʪʦʨʽʶ 

ʟʙʦʨʫ ʷʢ ʽʜʝʘʣʴʥʫ ʟ ʪʦʯʢʠ ʟʦʨʫ ʢʦʤʙʽʥʘʮʽʾ ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ. ɼʣʷ ʫʥʠʢʥʝʥʥʷ 

ʪʘʢʦʛʦ ʝʬʝʢʪʫ ʘʚʪʦʢʦʨʝʣʷʮʽʾ ʥʝʦʙʭʽʜʥʦ ʟʙʠʨʘʪʠ ʜʘʥʽ ʟ ʷʢʦʤʦʛʘ ʙʽʣʴʰ ʚʽʜʜʘʣʝʥʠʭ 

ʣʦʢʘʮʽʡ, ʥʘʤʘʛʘʶʯʠʩʴ ʟʘʭʦʧʠʪʠ ʷʢʦʤʦʛʘ ʰʠʨʰʠʡ ʩʧʝʢʪʨ ʙʽʦʪʦʧʽʚ ʟ ʨʽʟʥʠʤʠ 

ʩʪʫʧʝʥʷʤʠ ʫʨʙʘʥʽʟʘʮʽʾ, ʟʘʣʽʩʥʝʥʦʩʪʽ, ʧʦʩʫʰʣʠʚʦʩʪʽ ʪʦʱʦ. ɺ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ 
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ʤʦʞʥʘ ʧʨʦ ʚʩʷʢ ʚʠʧʘʜʦʢ ʧʨʦʚʝʩʪʠ ʧʨʦʨʽʜʞʫʚʘʥʥʷ ʪʦʯʦʢ ʟʥʘʭʽʜʦʢ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʦʛʨʘʤ ʯʠ ʘʣʛʦʨʠʪʤʽʚ. ʅʘʧʨʠʢʣʘʜ ʤʦʞʥʘ ʜʣʷ ʢʦʞʥʦʛʦ ʦʜʥʦʛʦ ʚʠʜʫ 

ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʪʦʯʢʦ ʨʝʻʩʪʨʘʮʽʾ ʧʝʨʝʜ ʤʦʜʝʣʶʚʘʥʥʷʤ, ʧʨʠʙʨʘʚʰʠ ʫʩʽ ʪʦʯʢʠ 

ʥʘ ʚʽʜʩʪʘʥʽ ʍ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ. ɹʘʞʘʥʦ, ʱʦʙ ʮʷ ʚʽʜʩʪʘʥʴ ʍ ʙʫʣʘ ʨʽʚʥʦʶ ʧʘʨʘʤʝʪʨʘʤ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʘʢʪʦʨʽʚ. ʗʢʱʦ ʚʢʘʟʘʥʦ, ʱʦ ʟʥʘʯʝʥʥʷ ʬʘʢʪʦʨʫ ʤʘʶʪʴ ʨʦʟʰʠʨʝʥʥʷ 

2,5 ʛʝʦʛʨʘʬʽʯʥʽ ʭʚʠʣʠʥʠ, ʪʦʙʪʦ ʟʥʘʯʝʥʥʷ ʟʘʧʠʩʘʥʽ ʯʠ ʟʤʦʜʝʣʴʦʚʘʥʽ ʟ ʪʘʢʠʤ 

ʽʥʪʝʨʚʘʣʦʤ, ʪʦ ʪʘʢʠʡ ʞʝ ʽʥʪʝʨʚʘʣ ʙʘʞʘʥʦ ʙʨʘʪʠ ʽ ʤʽʞ ʪʦʯʢʘʤʠ ʟʥʘʭʽʜʦʢ. 

 

1.6. ʇʦʧʝʨʝʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʘʪʨʘʭʦʬʘʫʥʠ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ 

 ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʨʝʛʽʦʥ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʥʝʜʦʩʪʘʪʥʽʤ ʩʪʫʧʝʥʝʤ ʚʠʚʯʝʥʦʩʪʽ ʙʘʪʨʘʭʦʬʘʫʥʠ. ʇʝʨʰʽ ʟʛʘʜʢʠ ʧʨʦ ʘʤʬʽʙʽʡ ʫ 

ʚʠʛʣʷʜʽ ʧʦʦʜʠʥʦʢʠʭ ʟʥʘʭʽʜʦʢ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʪʨʘʧʣʷʶʪʴʩʷ ʥʘ ʧʦʯʘʪʢʫ ʍʍ ʩʪʦʣʽʪʪʷ 

(ʐʘʨʣʝʤʘʥʴ, 1917). ʅʘʡʙʽʣʴʰ ʧʦʚʥʦʶ ʪʘ ʽʥʬʦʨʤʘʪʠʚʥʦʶ ʨʦʙʦʪʦʶ ʧʦ ʮʽʡ 

ʪʝʨʠʪʦʨʽʾ ʻ ʢʘʥʜʠʜʘʪʩʴʢʘ ʜʠʩʝʨʪʘʮʽʷ ʉ. ʄ. ɿʘʙʨʦʜʠ. ʈʦʙʦʪʘ ʤʽʩʪʠʪʴ ʜʦʚʦʣʽ 

ʜʝʪʘʣʴʥʽ ʦʧʠʩʠ ʦʩʝʣʠʱ, ʤʦʨʬʦʣʦʛʽʾ, ʬʝʥʦʣʦʛʽʾ ʪʘ ʧʦʚʝʜʽʥʢʠ ʟʝʤʥʦʚʦʜʥʠʭ, 

ʥʘʚʦʜʠʪʴ ʧʝʨʝʣʽʢ ʥʘʷʚʥʠʭ ʚʠʜʽʚ ʽ ʻ ʛʘʨʥʠʤ ʧʨʠʢʣʘʜʦʤ ʬʘʫʥʽʩʪʠʯʥʦʛʦ ʦʛʣʷʜʫ 

ʘʤʬʽʙʽʡ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʧʦʣʽʩʩʷ ʥʘ ʤʦʤʝʥʪ ʢʽʥʮʷ ʍʍ ʩʪ. ɿʦʢʨʝʤʘ ʽʥʰʘ ʨʦʙʦʪʘ 

ʮʴʦʛʦ ʞ ʘʚʪʦʨʘ ʻ ʦʜʥʠʤ ʟ ʥʘʡʧʦʚʥʽʰʠʭ ʦʧʠʩʽʚ ʙʽʦʣʦʛʽʾ ʪʘ ʩʪʘʥʫ ʧʦʧʫʣʷʮʽʡ 

ʦʯʝʨʝʪʷʥʦʾ ʨʦʧʫʭʠ ʚ ʋʢʨʘʾʥʽ. ʊʘʢ ʫ ʧʨʘʮʽ ʉ. ʄ. ɿʘʙʨʦʜʠ 1980 ʨʦʢʫ ʚʧʝʨʰʝ ʟʽʙʨʘʥʽ 

ʥʘʷʚʥʽ ʥʘ ʪʦʡ ʯʘʩ ʪʦʯʢʠ ʟʥʘʭʽʜʦʢ ʦʯʝʨʝʪʷʥʦʾ ʨʦʧʫʭʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, ʦʧʠʩʘʥʦ 

ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʽ ʙʽʦʪʦʧʠ ʪʘ ʦʩʝʣʠʱʘ, ʧʨʦʚʝʜʝʥʦ ʧʽʜʨʘʭʫʥʢʠ ʯʠʩʝʣʴʥʦʩʪʽ. ʅʘ ʾʭ 

ʦʩʥʦʚʽ ʧʦ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʩʢʣʘʜʘʶʪʴʩʷ ʫʷʚʣʝʥʥʷ ʧʨʦ ʚʠʜ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʪʘ 

ʦʥʦʚʣʝʥʽ ʦʧʠʩʽʚ ʡʦʛʦ ʙʽʦʣʦʛʽʾ ʪʘ ʩʪʘʥʫ ʧʦʧʫʣʷʮʽʡ ʜʣʷ ʥʦʚʠʭ ʚʠʜʘʥʴ ʏʝʨʚʦʥʦʾ 

ʢʥʠʛʠ ʋʢʨʘʾʥʠ. ʊʘʢʦʞ, ʚ ʮʽʡ ʨʦʙʦʪʽ ʚʧʝʨʰʝ ʚʠʩʣʦʚʣʝʥʦ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʮʴʦʛʦ ʚʠʜʫ ʧʨʠʫʨʦʯʝʥʝ ʧʝʨʝʚʘʞʥʦ ʜʦ ʜʝʨʥʦʚʠʭ-

ʩʣʘʙʦʧʽʜʟʦʣʠʩʪʠʭ ʪʘ ʜʝʨʥʦʚʦ-ʧʽʱʘʥʠʭ ʛʨʫʥʪʽʚ. ʊʘʢʦʞ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʭʽʤʽʯʥʠʡ 

ʘʥʘʣʽʟ ʚʦʜʠ ʥʝʨʝʩʪʦʚʠʭ ʚʦʜʦʡʤ ʚ ʧʝʨʽʦʜ ʥʝʨʝʩʪʫ. ɿʦʢʨʝʤʘ ʟʘʟʥʘʯʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ 

ʧʽʜʭʦʜʷʱʽ ʜʣ ̫ʥʝʨʝʩʪʫ ʚʦʜʦʡʤʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʙʽʣʴʰ ʧʨʦʟʦʨʦʶ ʚʦʜʦʶ, ʷʢʘ ʤʘʻ 

ʩʣʘʙʢʦ-ʣʫʞʥʫ ʨʝʘʢʮʽʶ, ʥʠʟʴʢʠʡ ʚʤʽʩʪ ʟʘʣʽʟʘ, ʢʘʪʽʦʥʽʚ ʢʘʣʴʮʽʶ, ʙʽʣʴʰʫ ʯʘʩʪʢʫ 

ʥʽʪʨʘʪʽʚ (ɿʘʙʨʦʜʘ, 1980). ʅʘʜʘʣʽ ʟʛʘʜʢʠ ʧʨʦ ʦʯʝʨʝʪʷʥʫ ʨʦʧʫʭʫ ʷʢ ʫʥʽʢʘʣʴʥʦʛʦ 
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ʧʨʝʜʩʪʘʚʥʠʢʘ ʙʘʪʨʘʭʦʬʘʫʥʠ ʇʦʣʽʩʩʷ ʙʫʣʠ ʩʧʦʨʘʜʠʯʥʠʤʠ ʪʘ ʧʦʦʜʠʥʦʢʠʤʠ ʽ 

ʪʨʘʧʣʷʣʠʩʷ ʚ ʦʢʨʝʤʠʭ ʨʦʙʦʪʘʭ (ɿʘʙʨʦʜʘ, 1989; ʇʦʣʫʰʠʥʘ ʪʘ ʽʥ., 1989; ʇʦʣʫʰʠʥʘ 

ʪʘ ɭʤʝʣʴʷʥʦʚʘ 1992; ɻʨʠʥʯʠʰʠʥ, 2008; ʐʠʜʣʦʚʩʴʢʠʡ, 2010; ɻʦʨʙʘʥʴ, ɻʦʨʙʘʥʴ, 

2013). ɺʘʞʣʠʚʠʤʠ ʻ ʨʦʙʦʪʠ ʅ. ʉʤʽʨʥʦʚʘ (ʉʤʽʨʥʦʚ, 2015). ʋ ʮʠʭ ʨʦʙʦʪʘʭ 

ʟʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʦʯʝʨʝʪʷʥʘ ʨʦʧʫʭʘ ʥʘʜʘʻ ʧʝʨʝʚʘʛʫ ʪʝʨʠʪʦʨʽʷʤ ʙʝʟ ʨʽʟʢʠʭ ʢʦʣʠʚʘʥʴ 

ʪʝʤʧʝʨʘʪʫʨ ʽ ʦʧʘʜʽʚ ʫʧʨʦʜʦʚʞ ʨʦʢʫ. ʅʘʡʙʽʣʴʰʠʡ ʚʢʣʘʜ ʫ ʧʦʙʫʜʦʚʘʥʽ ʤʦʜʝʣʽ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚʠʜʫ, ʱʦ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʠʤ ʚ ʫʤʦʚʘʭ ʤʘʡʞʝ ʧʦʚʥʦʾ 

ʚʽʜʩʫʪʥʦʩʪʽ ʡʦʛʦ ʨʝʻʩʪʨʘʮʽʡ ʜʦ 2018 ʨʦʢʫ (ɼʠʢʠʡ ʪʘ ʽʥ., 2018), ʪʘʢʦʞ ʻ ʢʽʣʴʢʽʩʪʴ 

ʦʧʘʜʽʚ ʫ ʣʽʪʥʽʡ ʧʝʨʽʦʜ (ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʚʠʞʠʚʘʥʥʷ ʮʴʦʛʦʨʽʯʢʽʚ) ʽ ʩʝʨʝʜʥʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʟʠʤʦʚʦʛʦ ʧʝʨʽʦʜʫ. ʇʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʟ ʤʦʜʝʣʶʚʘʥʥʷ ʟʤʽʥʠ 

ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚʘ ʧʨʠʥʘʡʤʥʽ ʚ ʢʣʽʤʘʪʠʯʥʦʤʫ ʧʣʘʥʽ ʻ ʚʘʞʣʠʚʠʤ ʚ ʢʦʥʪʝʢʩʪʽ 

ʚʠʚʯʝʥʥʷ ʪʘ ʦʭʦʨʦʥʠ ʟʝʤʥʦʚʦʜʥʠʭ ʚ ʋʢʨʘʾʥʽ. ʆʩʪʘʥʥʽ ʘʢʪʫʘʣʴʥʽ ʜʘʥʽ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʥʘʷʚʥʽʩʪʴ ʜʦʚʦʣʽ ʯʠʩʝʣʴʥʦʾ ʧʦʧʫʣʷʮʽʾ ʦʯʝʨʝʪʷʥʦʾ ʨʦʧʫʭʠ ʥʘ 

ɺʦʣʠʥʽ. ʅʘʡʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʚʠʚʯʝʥʦʶ ʚ ʧʣʘʥʽ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʟʥʘʭʽʜʦʢ ʪʘ ʙʽʣʴʰ-

ʤʝʥʰ ʧʦʩʪʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʟʝʤʥʦʚʦʜʥʠʭ ʻ ʪʝʨʠʪʦʨʽʷ ʐʘʮʴʢʦʛʦ ʅʘʮʽʦʥʘʣʴʥʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʫ. ʅʘʧʨʠʢʣʘʜ, ʚ ʢʦʣʝʢʪʠʚʥʽʡ ʤʦʥʦʛʨʘʬʽʾ çʐʘʮʴʢʝ ʇʦʦʟʝʨ`ʷè 

ʥʘʚʦʜʠʪʴʩʷ ʜʝʪʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʟʥʘʭʽʜʢʠ, ʤʽʩʮʷ ʤʝʰʢʘʥʥʷ, ʬʝʥʦʣʦʛʽʶ, 

ʧʨʦʩʪʦʨʦʚʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʪʘ ʩʧʨʠʷʪʣʠʚʽ ʦʩʝʣʠʱʘ ʜʣʷ ʫʩʽʭ ʤʽʩʮʝʚʠʭ ʚʠʜʽʚ 

ʘʤʬʽʙʽʡ (ɹʘʰʪʘ ʪʘ ʽʥ., 2016). ʆʢʨʝʤʽ ʜʞʝʨʝʣʘ ʥʘʚʦʜʷʪʴ ʜʘʥʽ ʧʨʦ ʯʠʩʝʣʴʥʽʩʪʴ 

ʘʤʬʽʙʽʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ ʣʦʚʯʠʭ ʧʘʩʪʦʢ. ʊʘʢ, ʛʽʜʥʦ ʟ ʜʘʥʠʤʠ 

ʦʧʫʙʣʽʢʦʚʘʥʠʤʠ ʚ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣʘʭ (ʈʝʰʝʪʠʣʦ, 2011) ʚʽʜʥʦʩʥʘ ʯʠʩʝʣʴʥʽʩʪʴ 

ʛʦʩʪʨʦʤʦʨʜʦʾ ʞʘʙʠ ʚ ʙʘʩʝʡʥʽ ʨ. ʇʨʠʧ`ʷʪʴ ʥʘ ʜʦʩʣʽʜʞʝʥʠʭ ʧʨʦʙʥʠʭ ʧʣʦʱʘʭ ʩʢʣʘʣʘ 

6% ʥʘ ʧʨʦʪʠʚʘʛʫ ʙʽʣʴʰ ʯʠʩʝʣʴʥʠʤ B. bombina ï 25%, ʛʽʙʨʠʜʫ (P. ridibundus x P. 

lessonae) ï 23%, R. temporaria ï 13% ʪʘ P. ridibundus ï 11%. ɼʘʥʽ ʧʨʦ ʯʠʩʝʣʴʥʽʩʪʴ 

ʘʤʬʽʙʽʡ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʤʘʨʰʨʫʪʥʠʭ ʦʙʣʽʢʽʚ ʥʘʚʦʜʷʪʴʩʷ ʚ ʦʢʨʝʤʠʭ ʨʦʙʦʪʘʭ, ʱʦ 

ʧʨʠʩʚʷʯʝʥʽ ʙʘʩʝʡʥʘʤ ʧʦʣʽʩʴʢʠʭ ʨʽʯʦʢ ʘʙʦ ʪʝʨʠʪʦʨʽʷʤ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ 

(ʅʝʢʨʘʩʦʚʘ, 2015ʘ). ɿʦʢʨʝʤʘ ʚ ʦʩʪʘʥʥʽʡ ʨʦʙʦʪʽ, ʧʨʠʩʚʷʯʝʥʽʡ ʜʦʩʣʜ̔ʞʝʥʥʶ 

ʛʝʨʧʝʪʦʬʘʫʥʠ ʇʦʣʽʩʴʢʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ, ʟʛʘʜʫʻʪʴʩʷ, ʱʦ ʜʣʷ ʡʦʛʦ 

ʪʝʨʠʪʦʨʽʾ ʽʟ 12 ʚʠʜʽʚ ʘʤʬʽʙʽʡ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʽ ʯʠʩʣʝʥʥʠʤ ʚʠʜʦʤ ʻ 

ʛʦʩʪʨʦʤʦʨʜʘ ʞʘʙʘ (65% ʚʽʜ ʫʩʽʭ ʟʥʘʭʽʜʦʢ ʘʤʬʽʙʽʡ), ʚ ʟʘʧʦʚʽʜʥʠʢʫ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʚʩʽ 
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ʪʨʠ ʚʠʜʠ ʛʽʙʨʠʜʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟʝʣʝʥʠʭ ʞʘʙ ʢʦʤʧʣʝʢʩʫ çPelophylax esculentusè, ʘ 

ʚʠʜʠ ʘʤʬʽʙʽʡ, ʪʘʢʽ ʷʢ ʪʨʠʪʦʥʠ (ʟʚʠʯʘʡʥʠʡ ʪʘ ʛʨʝʙʽʥʯʘʩʪʠʡ), ʢʫʤʢʘ ʯʝʨʚʦʥʦʯʝʨʝʚʘ 

ʪʘ ʪʨʘʚ'ʷʥʘ ʞʘʙʘ, ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʨʝʛʽʦʥʘʣʴʥʦ ʜʫʞʝ ʥʝʯʠʩʣʝʥʥʽ ʽ ʪʦʤʫ ʧʦʪʨʝʙʫʶʪʴ 

ʦʩʦʙʣʠʚʦʾ ʦʭʦʨʦʥʠ. ʆʢʨʝʤʽ ʪʦʯʢʦʚʽ ʟʥʘʭʽʜʢʠ ʘʤʬʽʙʽʡ ʟʛʘʜʫʶʪʴʩʷ ʧʽʜ ʯʘʩ 

ʦʧʫʙʣʽʢʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʧʨʠʫʨʦʯʝʥʠʭ ʜʦ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʦʙ`ʻʢʪʽʚ ʇɿʌ, 

ʥʘʧʨʠʢʣʘʜ ʧʫʙʣʽʢʘʮʽʷ, ʱʦʜʦ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʥʝʦʙʭʜ̔ʥʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʅʦʙʝʣʴʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʫ, ʟʛʘʜʫʻ ʥʘʷʚʥʽʩʪʴ ʪʫʪ 7 ʚʠʜʽʚ ʟʝʤʥʦʚʦʜʥʠʭ, ʘ 

ʩʘʤʝ ʨʦʧʫʭʠ ʦʯʝʨʝʪʷʥʦʾ, ʪʨʘʚ`ʷʥʦʾ ʪʘ ʛʦʩʪʨʦʤʦʨʜʦʾ ʞʘʙʠ, ʯʝʨʚʦʥʦʯʝʨʝʚʦʾ ʢʫʤʢʠ, 

ʞʘʙʠ ʦʟʝʨʥʦʾ, ʛʨʝʙʽʥʯʘʩʪʦʛʦ ʪʘ ʟʚʠʯʘʡʥʦʛʦ ʪʨʠʪʦʥʽʚ (ɾʫʨʘʚʯʘʢ ʪʘ ʐʠʜʣʦʚʩʴʢʠʡ, 

2012). ɼʣʷ ʽʥʰʠʭ ʨʝʛʽʦʥʽʚ ʥʘʞʘʣʴ ʜʘʥʽ ʧʨʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʘʤʬʽʙʽʡ ʦʙʤʝʞʫʶʪʴʩʷ 

ʣʠʰʝ ʧʝʨʝʣʽʢʘʤʠ ʚʠʜʽʚ ʜʣʷ ʦʙ`ʻʢʪʽʚ ʇɿʌ, ʱʦ ʟʦʢʨʝʤʘ, ʪʘʢʦʞ ʥʘʜʘʻ ʩʚʦʶ ʯʘʩʪʢʫ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʙʘʪʨʘʭʦʬʘʫʥʫ ʨʝʛʽʦʥʽʚ (ʂʦʪʝʥʢʦ, 1987; ɾʠʣʘ ʪʘ ɿʝʥʽʥʘ, 1999). ɸʙʦ 

ʞ ʪʘʢʽ ʜʘʥʽ ʤʽʩʪʷʪʴʩʷ ʚ ʢʘʪʘʣʦʛʘʭ ʢʦʣʝʢʮʽʡ ʦʢʨʝʤʠʭ ʤʫʟʝʾʚ (ʎʘʨʠʢ ʪʘ ʽʥ., 2000; 

ɸʥʜʨʶʱʝʥʢʦ ʪʘ ʽʥ., 2003 ʇʠʩʘʥʝʮ, 2003; ɿʠʥʝʥʢʦ ʠ ɻʦʥʯʘʨʝʥʢʦ, 2009). ɺʘʞʣʠʚʫ 

ʨʦʣʴ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʙʘʪʨʘʭʦʬʘʫʥʠ ʚʽʜʽʛʨʘʶʪʴ ʨʦʙʦʪʠ, ʧʨʠʩʚʷʯʝʥʽ ʚʠʷʚʣʝʥʥʶ ʪʘ 

ʥʘʜʘʥʥʶ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ ʩʪʘʪʫʩʫ ʦʩʦʙʣʠʚʠʤ ʪʝʨʠʪʦʨʽʷʤ-ʨʝʬʫʛʽʫʤʘʤ, ʷʢʽ ʚ 

ʫʤʦʚʘʭ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʦʩʚʦʻʥʥʷ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʦʾ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʜʦʚʢʽʣʣʷ, ʻ ʢʣʶʯʦʚʠʤʠ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʧʦʧʫʣʷʮʽʡ ʧʨʝʜʩʪʘʚʥʠʢʽʚ 

ʙʘʪʨʘʭʦʬʘʫʥʠ ʟʘʚʜʷʢʠ ʦʩʦʙʣʠʚʠʤ ʛʽʜʨʦʣʦʛʽʯʥʠʤ ʪʘ ʤʽʢʨʦʢʣʽʤʘʪʠʯʥʠʤ ʧʦʢʘʟʥʠʢʘʤ 

(ʅʝʢʨʘʩʦʚʘ, 2015ʙ; 2015ʚ). ʊʘʢʦʞ, ʟʘʛʘʣʴʥʽ ʜʘʥʽ ʱʦʜʦ ʧʦʰʠʨʝʥʥʷ ʪʘ ʢʣʶʯʦʚʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʝʢʦʣʦʛʽʾ ʚʠʜʽʚ ʟʝʤʥʦʚʦʜʥʠʭ ʥʘʚʝʜʝʥʽ ʚ ʧʨʘʮʷʭ ɭ. ʄ. ʇʠʩʘʥʮʷ 

(ʇʠʩʘʥʝʮ, 2005; ʇʠʩʘʥʝʮ, 2006; ʇʠʩʘʥʝʮʴ, 2007; ʇʠʩʘʥʝʮʴ, 2012; ʇʠʩʘʥʝʮʴ, 2014). 

ɼʘʥʘ ʧʫʙʣʽʢʘʮʽʷ ʻ ʟʨʫʯʥʠʤ ʜʦʚʽʜʥʠʢʦʤ ʧʦ ʚʠʟʥʘʯʝʥʥʶ ʘʤʬʽʙʽʡ ʫ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ, 

ʤʽʩʪʠʪʴ ʢʣʶʯ-ʩʭʝʤʫ ʟ ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʥʘʜʘʻ ʦʥʦʚʣʝʥʫ ʥʘ ʤʦʤʝʥʪ ʩʚʦʛʦ 

ʦʧʫʙʣʽʢʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʧʦʰʠʨʝʥʥʷ ʚʠʜʽʚ (ʭʦʯʘ ʽ ʫ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ 

ʟʘ ʤʫʟʝʡʥʠʤʠ ʟʨʘʟʢʘʤʠ ʪʘ ʦʧʫʙʣʽʢʦʚʘʥʠʤʠ ʥʘ ʪʦʡ ʯʘʩ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʞʝʨʝʣʘʤʠ), 

ʾʭ ʙʽʦʪʦʧʽʯʥʦʾ ʧʨʠʫʨʦʯʝʥʦʩʪʽ, ʧʦʢʘʟʥʠʢʽʚ ʯʠʩʝʣʴʥʦʩʪʽ, ʟʘʛʨʦʟ, ʛʝʥʝʪʠʯʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʦʱʦ. ʈʷʜ ʨʦʙʽʪ ʜʦʩʠʪʴ ʜʝʪʘʣʴʥʦ ʩʬʦʢʫʩʦʚʘʥʠʡ ʥʘ ʙʘʪʨʘʭʦʬʘʫʥʽ ʪʘ 

ʧʨʦʙʣʝʤʠ ʾʾ ʦʭʦʨʦʥʠ ʚ ʟʝʣʝʥʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʤ. ʃʴʚʦʚʘ ʪʘ ʡʦʛʦ ʦʢʦʣʠʮʴ. ɺ ʮʠʭ 

ʨʦʙʦʪʘʭ ʧʽʜʽʡʤʘʻʪʴʩʷ ʧʠʪʘʥʥʷ ʨʦʣʽ ʣʽʩʦʧʘʨʢʦʚʠʭ ʟʦʥ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʣʦʢʘʣʴʥʠʭ 
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ʧʦʧʫʣʷʮʽʡ ʘʤʬʽʙʽʡ (ʂʨʝʤʧʘ ʪʘ ʉʘʚʠʮʴʢʘ, 2019; 2020). ɺ ʦʢʨʝʤʠʭ ʨʦʙʦʪʘʭ 

ʥʘʚʦʜʷʪʴʩʷ ʜʘʥʽ ʱʦʜʦ ʯʠʩʝʣʴʥʦʩʪʽ ʪʘʢʠʭ ʚʨʘʟʣʠʚʠʭ ʚʠʜʽʚ ʷʢ B. bufo ʽ R. temporaria, 

ʧʨʠʚʦʜʷʪʴʩʷ ʟʥʘʯʝʥʥʷ ʾʭ ʯʠʩʝʣʴʥʦʩʪʽ ʪʘ ʪʨʝʥʜʠ, ʟʛʽʜʥʦ ʟ ʷʢʠʤʠ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʧʝʨʝʩʠʭʘʥʥʷ, ʟʘʙʫʜʦʚʠ ʪʘ ʟʘʙʨʫʜʥʝʥʥʷ ʥʝʨʝʩʪʦʚʠʭ ʚʦʜʦʡʤ, ʧʨʦʛʥʦʟʫʻʪʴʩʷ 

ʟʥʠʢʥʝʥʥʷ ʮʠʭ ʜʚʦʭ ʚʠʜʽʚ ʟ ʟʝʣʝʥʠʭ ʥʘʩʘʜʞʝʥʴ ʧʦʙʣʠʟʫ ʃʴʚʦʚʘ ʫ ʥʘʡʙʣʠʞʯʽ 5-10 

ʨʦʢʽʚ (ʇʘʣʘʤʘʨʝʥʢʦ, 2021), ʘ ʪʘʢʦʞ ʙʽʦʽʥʜʠʢʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʨʘʚ`ʷʥʦʾ ʞʘʙʠ ʜʣʷ 

ʦʮʽʥʢʠ ʩʪʘʥʫ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʇʘʣʘʤʘʨʝʥʢʦ, 2020). ʊʘʢ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʧʽʜ ʯʘʩ ʦʙʣʽʢʽʚ ʫ 2005-2007 ʨʦʢʘʭ ʯʠʩʝʣʴʥʽʩʪʴ ʞʘʙʠ ʪʨʘʚ'ʷʥʦʾ ʩʪʘʥʦʚʠʣʘ 

ʙʣʠʟʴʢʦ 1,63 ʦʩ./100ʤ ʤʘʨʰʨʫʪʫ, ʘ ʚʞʝ ʫ 2016-2019 ʨʦʢʘʭ ʮʝʡ ʧʦʢʘʟʥʠʢ 

ʜʦʨʽʚʥʶʚʘʚ 0,03 ʦʩ./100ʤ ʤʘʨʰʨʫʪʫ. ɼʣʷ ʨʦʧʫʭʠ ʩʽʨʦʾ ʫ 2005-2007 ʨʦʢʘʭ 

ʯʠʩʝʣʴʥʽʩʪʴ ʩʪʘʥʦʚʠʣʘ 0,67 ʦʩ./100ʤ ʤʘʨʰʨʫʪʫ, ʘ ʚ 2019-2020 ʨʦʢʘʭ ʩʽʨʠʭ ʨʦʧʫʭ ʥʝ 

ʨʝʻʩʪʨʫʚʘʣʠ ʚʟʘʛʘʣʽ (ʇʘʣʘʤʘʨʝʥʢʦ, 2021). ʎʽ ʜʘʥʽ ʻ ʩʫʧʝʨʝʯʣʠʚʠʤʠ, ʦʩʢʽʣʴʢʠ ʨʘʥʦ 

ʥʘʚʝʩʥʽ ʱʦʨʦʢʫ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 5 ʨʦʢʽʚ ʫ ʤʝʨʝʞʽ Facebook ʨʝʛʫʣʷʨʥʦ 

ʟôʷʚʣʷʶʪʴʩʷ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʤʘʩʦʚʠʡ ʥʝʨʝʩʪ ʦʙʦʭ ʮʠʭ ʚʠʜʽʚ ʫ ʣʽʩʦʧʘʨʢʦʚʽʡ ʟʦʥʽ 

ʥʘʚʢʦʣʦ ʤ. ʃʴʚʽʚ (ɸʥʜʨʽʾʰʠʥ, 2015). ɸʩʧʝʢʪʠ ʩʧʝʮʽʘʣʴʥʦʾ ʦʭʦʨʦʥʠ ʟʝʤʥʦʚʦʜʥʠʭ 

ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʇʦʣʽʩʩʷ ʪʘʢʦʞ ʦʧʠʩʘʥʽ ʚ ʥʝʜʦʩʪʘʪʥʽʡ ʤʽʨʽ, ʧʨʦʪʝ ʚʩʝ ʞ ʟʛʘʜʫʶʪʴʩʷ 

ʟʦʢʨʝʤʘ ʚ ʧʨʘʮʷʭ ʇʦʣʫʰʠʥʦʾ (ʇʦʣʫʰʠʥʘ ʪʘ ʂʫʰʥʽʨʫʢ, 1962; ʇʦʣʫʰʠʥʘ, 1966), ʘ 

ʪʘʢʦʞ ʚ ʟʘʛʘʣʴʥʠʭ ʧʨʘʮʷʭ, ʱʦ ʦʧʠʩʫʶʪʴ ʟʘʛʨʦʟʠ ʪʘ ʬʘʢʪʦʨʠ, ʯʝʨʝʟ ʷʢʽ ʘʤʬʽʙʽʾ 

ʨʽʟʢʦ ʩʢʦʨʦʯʫʶʪʴ ʩʚʦʶ ʯʠʩʝʣʴʥʽʩʪʴ, ʘ ʦʢʨʝʤʽ ʧʦʧʫʣʷʮʽʾ ʚʠʤʠʨʘʶʪʴ. ɼʦ ʥʠʭ 

ʚʽʜʥʦʩʷʪʴʩʷ: ʬʨʘʛʤʝʥʪʘʮʽʷ ʘʨʝʘʣʽʚ ʯʝʨʝʟ ʜʦʨʦʞʥʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ (ɿʘʛʦʨʦʜʥʶʢ, 

2006), ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʽʥʚʘʟʠʚʥʠʭ ʚʠʜʽʚ ʭʠʞʘʢʽʚ ʪʘ ʭʚʦʨʦʙʦʪʚʦʨʥʠʭ ʘʛʝʥʪʽʚ 

(Howard and Bickford, 2014; Scheele et al., 2019; Fisher et al., 2009; Rodder et al., 

2009), ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʧʦʣʣʶʪʘʥʪʘʤʠ 

(Marchal-S®gault and Ramade, 1981; Bridges et al., 2004; Adlassnig et al., 2013; Hayes 

and Hansen, 2017; Henle et al., 2017a; Hegde et al., 2019), ʟʤʽʥʠ ʢʣʽʤʘʪʫ (Greenberg 

and Palen, 2021), ʬʨʘʛʤʝʥʪʘʮʽʷ ʘʨʝʘʣʽʚ ʽ ʬʽʟʠʯʥʝ ʟʥʠʱʝʥʥʷ ʟʘʚʜʷʢʠ ʦʙ`ʻʢʪʘʤ 

ʜʦʨʦʞʥʴʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ (ʌʝʜʦʥʶʢ, 2011; Reshetylo et al., 2019). 
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ʈʆɿɼɯʃ 2 

ʄɸʊɽʈɯɸʃʀ ʊɸ ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʅʗ 

 

2.1. ʊʝʨʠʪʦʨʽʷ ʜʦʩʣʽʜʞʝʥʴ  

 ʊʝʨʠʪʦʨʽʷ ʜʦʩʣʽʜʞʝʥʴ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʨʝʛʽʦʥ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ (ɿʘʭʽʜʥʦʛʦ ʪʘ 

ʎʝʥʪʨʘʣʴʥʦʛʦ) ʇʦʣʽʩʩʷ ʪʘ ʄʘʣʦʛʦ ʇʦʣʽʩʩʷ ʟʛʽʜʥʦ ʟ ʟʦʦʛʝʦʛʨʘʬʽʯʥʠʤ ʨʘʡʦʥʫʚʘʥʥʷ 

ʢʦʣʠʰʥʴʦʾ ʋʢʨʘʾʥʩʴʢʦʾ ʈʉʈ, ʚʠʢʦʥʘʥʠʤ ʄʠʢʦʣʦʶ ʄʠʢʦʣʘʡʦʚʠʯʝʤ ʑʝʨʙʘʢʦʤ 

(ʑʝʨʙʘʢ, 1988). ʊʘʢʠʤ ʯʠʥʦʤ ʜʘʥʽ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʙʫʣʠ ʟʽʙʨʘʥʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ (ʚʽʜ ʋʢʨʘʾʥʩʴʢʦ-ɹʽʣʦʨʫʩʴʢʦʛʦ 

ʢʦʨʜʦʥʫ ʥʘ ʧʽʚʥʦʯʽ ʪʘ ʋʢʨʘʾʥʩʴʢʦ-ʇʦʣʴʩʴʢʦʛʦ ʢʦʨʜʦʥʫ ʥʘ ʟʘʭʦʜʽ ʜʦ ʧʽʚʜʝʥʥʦʾ ʤʝʞʽ 

ʚʟʜʦʚʞ ʫʷʚʥʦʾ ʣʽʥʽʾ, ʱʦ ʧʦʻʜʥʫʻ ʪʘʢʽ ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ ʷʢ ʩ. ʤ. ʪ. ɺʦʣʦʜʠʤʠʨ-

ɺʦʣʠʥʩʴʢʠʡ, ʩ. ɿʘʪʫʨʮʽ, ʤ. ʃʫʮʴʢ ʪʘ ʩ. ʆʣʠʢʘ), ʈʽʚʥʝʥʩʴʢʦʾ ʦʙʣʘʩʪʽ (ʚʽʜ 

ʋʢʨʘʾʥʩʴʢʦ-ɹʽʣʦʨʫʩʴʢʦʛʦ ʢʦʨʜʦʥʫ ʥʘ ʧʽʚʥʦʯʽ ʜʦ ʫʷʚʥʦʾ ʣʽʥʽʾ, ʱʦ ʧʦʻʜʥʫʻ ʪʘʢʽ 

ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ ʷʢ ʤ. ʈʽʚʥʝ, ʩ. ɺʝʣʠʢʽ ʄʝʞʠʨʽʯʽ, ʩ. ɿʘʣʽʟʥʠʮʷ ʪʘ ʩ. ɺʝʩʥʷʥʝ), 

ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ (ʚ ʤʝʞʘʭ ʇʦʣʦʥʩʴʢʦʛʦ, ɯʟʷʩʣʘʚʩʴʢʦʛʦ, ʉʣʘʚʫʪʩʴʢʦʛʦ ʪʘ 

ʐʝʧʝʪʽʚʩʴʢʦʛʦ ʨʘʡʦʥʽʚ ʤʽʞ ʥʘʩʝʣʝʥʠʤʠ ʧʫʥʢʪʘʤʠ ʩ. ʄʠʭʘʡʣʶʯʢʘ, ʩ. ʤ. ʪ. ʉʣʘʚʫʪʘ 

ʪʘ ʩ. ʇʣʫʞʥʝ, ʩ. ɹʦʨʠʩʽʚ, ʩ. ʤ. ʪ. ɯʟʷʩʣʘʚ, ʩ. ɻʨʦʜʠʱʝ ʪʘ ʩ. ʤ. ʪ. ʇʦʣʦʥʥʝ), 

ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ (ʚʽʜ ʋʢʨʘʾʥʩʴʢʦ-ɹʽʣʦʨʫʩʴʢʦʛʦ ʢʦʨʜʦʥʫ ʥʘ ʧʽʚʥʦʯʽ ʜʦ ʫʷʚʥʦʾ 

ʣʽʥʽʾ, ʱʦ ʧʦʻʜʥʫʻ ʪʘʢʽ ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ ʷʢ ʩ. ʉʫʭʦʚʦʣʷ, ʩ. ʤ. ʪ. ʅʦʚʦʛʨʘʜ- 

ɺʦʣʠʥʩʴʢʠʡ, ʩ. ʋʣʘʰʘʥʽʚʢʘ, ʩ. ʂʘʤ`ʷʥʠʡ ɹʨʽʜ, ʩ. ɹʘʨʘʥʽʚʢʘ, ʩ. ʇʝʨʰʦʪʨʘʚʝʥʩʴʢ, ʩ. 

ʤ. ʪ. ʄʠʨʦʧʽʣʴ, ʩ. ʤ. ʪ. ʏʫʜʥʽʚ, ʩ. ʆʟʝʨʥʝ, ʩ. ʃʽʱʠʥ, ʩ. ʉʪʘʨʘ ʂʦʪʝʣʴʥʷ, ʩ. 

ʈʘʜʛʦʩʧʥʝ), ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ (ʚʽʜ ʋʢʨʘʾʥʩʴʢʦ-ɹʽʣʦʨʫʩʴʢʦʛʦ ʢʦʨʜʦʥʫ ʥʘ ʧʽʚʥʦʯʽ ʜʦ 

ʫʷʚʥʦʾ ʣʽʥʽʾ, ʱʦ ʧʦʻʜʥʫʻ ʪʘʢʽ ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ ʷʢ ʩ. ɺʝʣʠʢʽ ɻʫʣʷʢʠ, ʩ. ɹʠʰʽʚ, ʩ. 

ɹʫʟʦʚʘ, ʩ. ɻʦʨʝʥʠʯʽ ʪʘ ʉʚʷʪʦʰʠʥʩʴʢʠʡ ʨ-ʥ ʤ. ʂʠʻʚʘ). ʊʘʢʦʞ ʚ ʪʝʨʠʪʦʨʽʶ 

ʜʦʩʣʽʜʞʝʥʴ ʚʭʦʜʠʪʴ ʪʘʢ ʟʚʘʥʝ ʄʘʣʝ ʇʦʣʽʩʩʷ ʚ ʤʝʞʘ ʃʴʚʽʚʩʴʢʦʾ (ʤʽʞ ʥʘʩʝʣʝʥʠʤʠ 

ʧʫʥʢʪʘʤʠ ʩ. ʤ. ʪ. ʉʦʢʘʣʴ, ʩ. ʉʪʦʷʥʽʚ, ʩ. ʄʠʢʦʣʘʾʚ ʪʘ ʩ. ʤ. ʪ. ʄʦʩʪʠʩʴʢʘ, ʩ. ʤ. ʪ. 

ʅʦʚʦʷʚʦʨʽʚʩʴʢ, ʩ. ʅʝʤʠʨʽʚ, ʩ. ʄʘʛʝʨʽʚ, ʩ. ʤ. ʪ. ɾʦʚʢʚʘ, ʩ. ʤ. ʪ. ʂʘʤ`ʷʥʢʘ-ɹʫʟʴʢʘ, ʩ. 

ɹʘʥʶʥʠʥ, ʩ. ɺʝʣʠʢʠʡ ʇʦʣʶʭʽʚ, ʩ. ʋʰʥʷ, ʩ. ʍʤʝʣʝʚʘ, ʩ. ʉʫʭʦʪʘ), ʈʽʚʥʝʥʩʴʢʦʾ (ʚʽʜ 

ʫʷʚʥʦʾ ʣʽʥʽʾ ʚʟʜʦʚʞ ʩ. ʊʝʩʣʫʭʽʚ, ʩ. ʊʫʨʢʦʚʠʯʽ, ʩ. ʅʦʚʘ ʄʦʱʘʥʠʮʷ, ʤ. ʆʩʪʨʦʛ ʜʦ 

ʧʽʚʜʝʥʥʦʛʦ ʢʦʨʜʦʥʫ ʦʙʣʘʩʪʽ) ʪʘ ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ (ʚʽʜ ʧʽʚʥʽʯʥʦʛʦ ʢʦʨʜʦʥʫ ʦʙʣʘʩʪʽ ʜʦ 



59 

ʫʷʚʥʦʾ ʣʽʥʽʾ ʚʟʜʦʚʞ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʩ. ʤ. ʪ. ʇʦʯʘʾʚ, ʩ. ʅʦʚʠʡ ʂʦʢʦʨʽʚ, ʩ. ʇʣʦʩʢʝ, 

ʩ. ɿʘʣʫʞʞʷ, ʩ. ʂʫʪʷʥʢʘ) ʦʙʣʘʩʪʝʡ. ʊʝʨʠʪʦʨʽʾ ʃʴʚʽʚʩʴʢʦʾ, ɺʦʣʠʥʩʴʢʦʾ, 

ɾʠʪʦʤʠʨʩʴʢʦʾ, ʍʤʝʣʴʥʠʮʴʢʦʾ ʪʘ ʈʽʚʥʝʥʩʴʢʦʾ ʦʙʣʘʩʪʝʡ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʤʽʞ 

ʚʠʱʝʟʘʟʥʘʯʝʥʠʤʠ ʫʤʦʚʥʠʤʠ ʢʦʨʜʦʥʘʤʠ ʄʘʣʦʛʦ ʪʘ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ (ɿʘʭʽʜʥʦʛʦ ʪʘ 

ʎʝʥʪʨʘʣʴʥʦʛʦ) ʇʦʣʽʩʩʷ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʜʽʣʷʥʢʠ ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʛʦ ʣʠʩʪʷʥʦʛʦ 

ʣʽʩʫ ʪʘ ʣʽʩʦʩʪʝʧʫ (ɼʥʽʩʪʨʦʚʩʴʢʦ-ɼʥʽʧʨʦʚʩʴʢʘ ʘʙʦ ʇʨʘʚʦʙʝʨʝʞʥʘ ʧʽʜʜʽʣʷʥʢʘ) 

(ʑʝʨʙʘʢ, 1988). ʍʦʯʘ ʮʷ ʪʝʨʠʪʦʨʽʷ ʽ ʥʝ ʻ ʇʦʣʽʩʩʷʤ ʟʘ ʟʦʦʛʝʦʛʨʘʬʽʯʥʠʤ 

ʨʘʡʦʥʫʚʘʥʥʷʤ ʄ. ʄ. ʑʝʨʙʘʢʘ, ʧʨʦʪʝ ʪʦʯʢʠ ʟʥʘʭʽʜʦʢ ʘʤʬʽʙʽʡ ʟ ʮʽʻʾ ʪʝʨʠʪʦʨʽʾ 

ʪʘʢʦʞ ʻ ʮʽʢʘʚʠʤʠ ʚ ʥʘʫʢʦʚʦʤʫ ʧʣʘʥʽ ʪʘ ʟʘʟʥʘʯʝʥʽ ʚ ʮʽʡ ʨʦʙʦʪʽ, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʽ 

ʜʣʷ ɻɯʉ-ʤʦʜʝʣʶʚʘʥʥʷ. ɺ ʪʦʤʫ ʯʠʩʣʽ ʚ ʨʦʙʦʪʫ ʚʢʣʶʯʝʥʦ ʟʥʘʭʽʜʢʠ ʘʤʬʽʙʽʡ, ʷʢʽ 

ʥʝʟʥʘʯʥʠʤ ʯʠʥʦʤ ʚʠʭʦʜʷʪʴ ʧʦʟʘ ʫʤʦʚʥʦ ʚʩʪʘʥʦʚʣʝʥʽ ʢʦʨʜʦʥʠ ʧʦʣʽʩʩʷ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʪʘ ʘʜʝʢʚʘʪʥʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ 

ʤʦʜʝʣʶʚʘʥʥʷ.  

 

2.2. ɼʦʩʣʽʜʞʫʚʘʥʽ ʚʠʜʠ, ʟʙʽʨ ʪʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʜʘʥʠʭ  

 ɼʣʷ ʨʦʙʦʪʠ, ʘ ʧʝʨʝʜʫʩʽʤ ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʦʯʦʢ ʟʥʘʭʽʜʦʢ ʪʘ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ɻɯʉ-ʤʦʜʝʣʶʚʘʥʥʽ ʙʫʣʦ ʟʽʙʨʘʥʦ ʪʦʯʢʠ ʟʥʘʭʽʜʦʢ (ʽʟ ʟʘʟʥʘʯʝʥʥʷʤ 

ʰʠʨʦʪʠ 00.00000 N ʪʘ ʜʦʚʛʦʪʠ 00.00000 ɽ) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʠ ʧʦʣʴʦʚʦʛʦ 

off-line ʦʨʽʻʥʪʫʚʘʥʥʷ MAPS.ME (ʚʝʨʩʽʷ 12.0.1-Google) ʪʘ Google Earth Pro (Earth 

version 7.3.3). ɺʽʟʫʘʣʽʟʘʮʽʷ ʪʦʯʦʢ ʟʥʘʭʽʜʦʢ ʪʘ ʩʪʚʦʨʝʥʥʷ ʢʘʨʪ ʧʨʦʚʦʜʠʣʦʩʷ ʫ 

ʧʨʦʛʨʘʤʽ QGIS (v.2.181, QGIS Development Team, 2016. QGIS Geographic 

Information System. Open Source Geospatial Foundation. URL http://qgis.org). 

ɼʦʩʣʽʜʞʝʥʥʷ (ʧʨʦʤʽʨʠ, ʧʦʰʫʢ ʪʦʯʦʢ ʟʥʘʭʽʜʦʢ, ɻɯʉ-ʤʦʜʝʣʶʚʘʥʥʷ) ʧʨʦʚʦʜʠʣʠʩʷ 

ʜʣʷ 13 ʪʘʢʩʦʥʦʤʽʯʥʠʭ ʦʜʠʥʠʮʴ (12 ʚʠʜʽʚ ʪʘ 1 ʛʽʙʨʠʜ) ʟʛʽʜʥʦ ʩʫʯʘʩʥʦʾ ʩʠʩʪʝʤʘʪʠʢʠ 

ʘʤʬ̔ʙʽʡ, ʚʠʷʚʣʝʥʠʭ ʜʣʷ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ (Amphibia, Caudata ï 2 ʚʠʜʠ; 

Anura ï 10 ʚʠʜʽʚ ʪʘ 1 ʛʽʙʨʠʜʥʘ ʬʦʨʤʘ). ʇʝʨʝʣʽʢ ʜʦʩʣʽʜʞʝʥʠʭ ʚʠʜʽʚ ʚʢʣʶʯʘʻ: 

ʨʦʜʠʥʫ Bombinatoridae (Discoglossidae) ï ʢʫʤʢʫ ʯʝʨʚʦʥʦʯʝʨʝʚʫ Bombina (Bombina) 

bombina (Linnaeus, 1761); ʨʦʜʠʥʫ Bufonidae ï ʨʦʧʫʭʫ ʟʚʠʯʘʡʥʫ (ʩʽʨʫ) Bufo bufo 

(Linnaeus, 1758), ʨʦʧʫʭʫ ʟʝʣʝʥʫ Bufotes viridis (Laurenti, 1768), ʨʦʧʫʭʫ ʦʯʝʨʝʪʷʥʫ 

Epidalea calamita (Laurenti, 1768); ʨʦʜʠʥʫ Hylidae ï ʨʘʡʢʫ ʩʭʽʜʥʫ Hyla orientalis 
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(Bedriaga, 1890); ʨʦʜʠʥʫ Pelobatidae ï ʯʘʩʥʠʯʥʠʮʶ ʟʚʠʯʘʡʥʫ (ʟʝʤʣʷʥʢʫ ʟʚʠʯʘʡʥʫ) 

Pelobates fuscus (Laurenti, 1768); ʨʦʜʠʥʫ Ranidae ï ʞʘʙʫ ʛʦʩʪʨʦʤʦʨʜʫ Rana arvalis 

Nilsson, 1842, ʞʘʙʫ ʪʨʘʚ`ʷʥʫ Rana temporaria Linnaeus, 1758, ʞʘʙʫ ʦʟʝʨʥʫ 

Pelophylax ridibundus (Pallas, 1771), ʞʘʙʫ ʩʪʘʚʢʦʚʫ Pelophylax lessonae (Camerano, 

1882), ʞʘʙʫ ʾʩʪʽʚʥʫ Pelophylax esculentus (Linnaeus, 1758) ʘʙʦ ʙʽʣʴ ʰʧʨʘʚʠʣʴʥʦ 

ʛʽʙʨʠʜʥʫ ʬʦʨʤʫ (ʢʣʝʧʪʦʥ) (P. ridibundus x P. lessonae); ʨʦʜʠʥʫ Salamandridae ï 

ʪʨʠʪʦʥʘ ʛʨʝʙʽʥʯʘʩʪʦʛʦ Triturus cristatus (Laurenti, 1768), ʪʨʠʪʦʥ ʟʚʠʯʘʡʥʦʛʦ 

Lissotriton montandoni (Boulenger, 1880). ɺʠʜʦʚʘ ʧʨʠʥʘʣʝʞʥʽʩʪʴ ʜʦʨʦʩʣʠʭ ʘʤʬʽʙʽʡ, 

ʘ ʪʘʢʦʞ ʣʠʯʠʥʢʦʚʠʭ ʩʪʘʜʽʡ ʫ ʨʘʟʽ ʚʠʷʚʣʝʥʥʷ ʦʩʪʘʥʥʽʭ ʚʽʜʙʫʚʘʣʘʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʝʪʦʜʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (ɹʘʥʥʠʢʦʚ, ɼʘʨʝʚʩʢʠʡ, 1977; ʂʫʨʠʣʝʥʢʦ, ɺʝʨʚʝʩ, 1998; 

ʅʝʢʨʘʩʦʚʘ, ʄʦʨʦʟʦʚ-ʃʝʦʥʦʚ, 2001; ʇʝʩʢʦʚ ʠ ʜʨ., 2004; ʇʠʩʘʥʝʮʴ, 2007; ʂʫʟʴʤʠʥ, 

2012). ʋʢʨʘʾʥʩʴʢʽ ʥʘʟʚʠ ʚʠʜʽʚ ʫ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ʂʦʤʽʩʽʾ 

ʽʟ ʟʦʦʣʦʛʽʯʥʦʾ ʪʝʨʤʽʥʦʣʦʛʽʾ ɯʥʩʪʠʪʫʪʫ ʟʦʦʣʦʛʽʾ ʽʤ. ɯ. ɯ. ʐʤʘʣʴʛʘʫʟʝʥʘ ʅɸʅ ʋʢʨʘʾʥʠ 

(http://www.izan.kiev.ua/term_com/herpet.htm). 

 ʇʦʰʫʢ ʘʤʬʽʙʽʡ ʧʨʦʚʦʜʠʚʩʷ ʚ ʧʝʨʽʦʜ ʟ ʩʝʨʝʜʠʥʠ ʙʝʨʝʟʥʷ ʧʦ ʢʽʥʝʮʴ ʣʠʩʪʦʧʘʜʘ 

ʚ 2017ï2020 ʨʦʢʘʭ. ɼʦʜʘʪʢʦʚʦ ʙʫʣʠ ʟʘʣʫʯʝʥʽ ʜʘʥʽ ʧʦʧʝʨʝʜʥʽʭ ʧʦʣʴʦʚʠʭ ʚʠʾʟʜʽʚ ʫ 

ʧʝʨʽʦʜ ʥʘʚʯʘʥʥʷ ʚ ʅʅʎ çɯʥʩʪʠʪʫʪ ʙʽʦʣʦʛʽʾ ʪʘ ʤʝʜʠʮʠʥʠè ʢʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ. ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʙʽʣʴʰʝ 70 ʝʢʩʧʝʜʠʮʽʡʥʠʭ 

ʚʠʾʟʜʽʚ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʪʝʨʠʪʦʨʽʾ, ʱʦ ʚʢʣʶʯʘʣʠ ʷʢ ʦʙ`ʻʢʪʠ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ 

ʬʦʥʜʫ (ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʨʠʨʦʜʥʠʡ ʧʘʨʢ çɼʝʨʤʘʥʩʴʢʦ-ʆʩʪʨʦʟʴʢʠʡè, 

ʏʦʨʥʦʙʠʣʴʩʴʢʠʡ ʨʘʜʽʘʮʽʡʥʦ-ʝʢʦʣʦʛʽʯʥʠʡ ʙʽʦʩʬʝʨʥʠʡ ʟʘʧʦʚʽʜʥʠʢ, ʈʽʚʥʝʥʩʴʢʠʡ 

ʧʨʠʨʦʜʥʠʡ ʟʘʧʦʚʽʜʥʠʢ, ʐʘʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʨʠʨʦʜʥʠʡ ʧʘʨʢ, ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʧʨʠʨʦʜʥʠʡ ʧʘʨʢ çʇʨʠʧ`ʷʪʴ-ʉʪʦʭʽʜè, ʇʦʣʽʩʴʢʠʡ ʧʨʠʨʦʜʥʠʡ ʟʘʧʦʚʽʜʥʠʢ, 

ʅʦʙʝʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʨʠʨʦʜʥʠʡ ʧʘʨʢ, ʘ ʪʘʢʦʞ ʟʘʢʘʟʥʠʢʠ ʤʽʩʮʝʚʦʛʦ 

ʟʥʘʯʝʥʥʷ çʇʫʣʝʤʝʮʴʢʠʡè, çʇʽʱʘʥʩʴʢʠʡè, çɺʠʯʽʚʩʴʢʠʡè, çɿʦʣʦʪʠʥʩʴʢʠʡè, 

çʇʣʘʚʩʴʢʠʡè), ʪʘʢ ʽ ʪʝʨʠʪʦʨʽʾ ʧʦʟʘ ʥʠʤ, ʟ ʧʝʚʥʠʤ ʩʪʫʧʝʥʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʾ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ. ɼʦʜʘʪʢʦʚʦ ʟʙʽʨ ʽʥʬʦʨʤʘʮʽʾ ʟ ʧʽʜʪʚʝʨʜʞʝʥʥʷʤ ʫ ʚʠʛʣʷʜʽ 

ʬʦʪʦʬʽʢʩʘʮʽʾ ʘʤʬʽʙʽʡ ʙʫʣʦ ʟʽʙʨʘʥʦ ʟ ʦʩʦʙʠʩʪʠʭ ʧʦʚʽʜʦʤʣʝʥʴ ʤʽʩʮʝʚʠʭ ʞʠʪʝʣʽʚ, ʚ 

ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ (ʪʘʢ ʟʚʘʥʘ çcitizen scienceè): Facebook-ʩʧʽʣʴʥʦʪʽ çɾʘʙʠ, 

ʷʱʽʨʢʠ ʪʘ ʟʤʽʾè https://www.facebook.com/groups/1449554118682265, Facebook-

https://www.facebook.com/groups/1449554118682265


61 

ʩʧʽʣʴʥʦʪʽ çʊʚʘʨʠʥʥʠʡ ʩʚʽʪ ʋʢʨʘʾʥʠè 

https://www.facebook.com/groups/tvarynnyy.svit.ukrayiny, Facebook-ʩʧʽʣʴʥʦʪʽ 

çʋʢʨʘʾʥʩʴʢʝ ʛʝʨʧʝʪʦʣʦʛʽʯʥʝ ʪʦʚʘʨʠʩʪʚʦè 

https://www.facebook.com/groups/464579473942349. ʊʘʢʦʞ ʜʘʥʽ ʧʨʦ ʧʦʰʠʨʝʥʥʷ 

ʚʠʜʽʚ ʟʝʤʥʦʚʦʜʥʠʭ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʪʝʨʠʪʦʨʽʾ ʙʫʣʦ ʟʽʙʨʘʥʦ ʫ ʚʽʜʢʨʠʪʠʭ ʽʥʪʝʨʥʝ-

ʨʝʩʫʨʩʘʭ iNaturalist (https://www.inaturalist.org/), UkrBIN (http://www.ukrbin.com/), 

ʪʘ GBIF (https://www.gbif.org/). 

 ɸʤʬʽʙʽʡ ʚʽʜʣʦʚʣʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʘʯʢʘ (1,5-2 ʤ, ʜʽʘʤʝʪʨʦʤ ʚʽʯʢʘ ʩʽʪʢʠ 

d=1 ʩʤ) ʪʘ ʚʨʫʯʥʫ ʧʨʦʪʷʛʦʤ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʥʠʭ ʙʽʦʪʦʧʘʭ 

ʪʘ ʦʩʝʣʠʱʘʭ. ɺ̔ʜʣʦʚ ʧʨʦʚʦʜʠʚʩʷ ʷʢ ʫ ʩʚʽʪʣʠʡ ʯʘʩ ʜʦʙʠ ʚʟʜʦʚʞ ʙʝʨʝʛʦʚʦʾ ʣʽʥʽʾ ʪʘ ʫ 

ʭʘʨʘʢʪʝʨʥʠʭ ʩʭʦʚʢʘʭ (ʪʨʫʭʣʷʚʽ ʧʥʽ, ʢʦʣʦʜʠ, ʟʘʨʦʩʪʽ ʚʠʱʦʾ ʚʦʜʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ, 

ʧʫʩʪʦʪʠ ʚ ʛʨʫʥʪʽ, ʜʦʨʦʛʠ), ʘ ʪʘʢʦʞ ʫ ʪʝʤʥʠʡ ʯʘʩ ʜʦʙʠ ʧʽʩʣʷ ʟʘʭʦʜʫ ʩʦʥʮʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʣʦʙʥʦʛʦ ʣʽʭʪʘʨʷ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʘʤʬʽʙʽʶ ʥʘ ʚʽʜʩʪʘʥʽ ʟʘ 

ʭʘʨʘʢʪʝʨʥʠʤ ʚʽʜʙʣʠʩʢʦʤ ʚʽʜ ʨʘʡʜʫʞʢʠ ʦʢʘ ʪʘ ʥʘ ʜʝʷʢʠʡ ʯʘʩ ʟʘʩʣʽʧʠʪʠ ʪʠ ʾʾ, ʱʦʙ 

ʙʝʟʧʝʨʝʰʢʦʜʥʦ ʟʣʦʚʠʪʠ. ɼʦʜʘʪʢʦʚʦ ʥʘ ʥʘʷʚʥʽʩʪʴ ʘʤʬʽʙʽʡ ʧʝʨʝʚʽʨʷʣʠʩʷ ʩʪʘʨʽ 

ʛʽʜʨʦʪʝʭʥʽʯʥʽ ʩʧʦʨʫʜʠ, ʚ ʷʢʽ, ʚʠʧʘʜʢʦʚʦ ʧʦʪʨʘʧʠʚʰʠ ʦʜʥʦʛʦ ʨʘʟʫ ʘʤʬʽʙʽʾ ʥʝ 

ʤʦʞʫʪʴ ʚʠʙʨʘʪʠʩʷ ʽ ʯʘʩʪʦ ʛʠʥʫʪʴ (ʢʦʣʦʜʷʟʽ, ʟʘʛʣʠʙʣʝʥʥʷ ʜʣʷ ʪʝʭʥʽʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʨʠʚʘʪʥʠʭ ʚʦʜʥʠʭ ʩʚʝʨʜʣʦʚʠʥ, ʧʦʛʨʝʙʠ, ʪʝʭʥʽʯʥʽ ʷʤʠ ʜʣʷ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ). ʇʨʦʪʝ ʪʘʢʽ ʤʽʩʮʷ ʻ ʘʚʪʦʤʘʪʠʯʥʠʤʠ 

ʧʘʩʪʢʘʤʠ ʽ ʯʫʜʦʚʦ ʽʣʶʩʪʨʫʶʪʴ ʩʢʣʘʜ ʙʘʪʨʘʭʦʬʘʫʥʠ ʥʘ ʥʘʚʢʦʣʠʰʥʽʡ ʪʝʨʠʪʦʨʽʾ. 

ʆʜʥʠʤ ʟ ʪʘʢʠʭ ʤʽʩʮʴ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʣʘ ʚ ʭʦʜʽ 

ʨʦʙʦʪʽ ʩʠʩʪʝʤʘ ʦʙʩʣʫʛʦʚʫʶʯʠʭ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ ʟʘʢʠʥʫʪʦʛʦ ʥʘ ʤʦʤʝʥʪ 

ʜʦʩʣʽʜʞʝʥʴ ʣʽʢʘʨʥʷʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʥʘʚʧʨʦʪʠ ʩʘʜʠʙʠ ʈʽʚʥʝʥʩʴʢʦʛʦ ʇʨʠʨʦʜʥʦʛʦ 

ɿʘʧʦʚʽʜʥʠʢʘ (ʫʨ. ʈʦʟʚʠʣʢʘ, ʤ. ʉʘʨʥʠ, ʉʘʨʥʝʥʩʴʢʠʡ ʨ-ʥ, ʈʽʚʥʝʥʩʴʢʘ ʦʙʣʘʩʪʴ). ʇʽʜ 

ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʘʤʬʽʙʽʡ ʙʫʣʠ ʚʨʘʭʦʚʘʥʽ ʣʠʰʝ ʪʽ ʦʩʦʙʠʥʠ, ʱʦ ʙʫʣʠ 

ʚʠʷʚʣʝʥʽ ʥʘ ʩʤʫʟʽ ʰʠʨʠʥʦʶ 4 ʤ (2 ʤ ʩʧʨʘʚʘ ʽ 2 ʤ ʟʣʽʚʘ) ʚʽʜ ʫʷʚʥʦʾ ʧʨʷʤʦʾ ʣʽʥʽʾ 

ʩʣʽʜʫʚʘʥʥʷ (ʇʝʩʝʥʢʦ, 1982; ʂʫʨʪʷʢ, 2004). ɺ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʥʘʷʚʥʽʩʪʴ ʪʦʛʦ ʯʠ 

ʽʥʰʦʛʦ ʚʠʜʫ ʚʠʟʥʘʯʘʣʘʩʷ ʟʘ ʦʧʠʪʫʚʘʥʥʷʤ ʤʽʩʮʝʚʠʭ ʞʠʪʝʣʽʚ ï ʧʝʨʝʚʘʞʥʦ 

ʧʨʘʮʽʚʥʠʢʽʚ ʦʙ'ʻʢʪʽʚ ʇɿʌ, ʣʽʩʥʠʮʪʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʝʤʦʥʩʪʨʘʮʽʾ ʬʦʪʦʛʨʘʬʽʡ 

ʘʤʬʽʙʽʡ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʠʜʦʚʦʾ ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʝʢʟʝʤʧʣʷʨʽʚ, ʧʨʦ ʟʥʘʭʽʜʢʠ ʷʢʠʭ 

https://www.facebook.com/groups/tvarynnyy.svit.ukrayiny
https://www.facebook.com/groups/464579473942349
https://www.inaturalist.org/
http://www.ukrbin.com/
https://www.gbif.org/
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ʙʫʣʦ ʧʦʚʽʜʦʤʣʝʥʦ ʥʘ ʚʽʜʧʦʚʽʜʥʠʭ ʨʝʩʫʨʩʘʭ ʪʘ ʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʬʦʪʦʛʨʘʬʽʾ, ʘ ʤʝʪʘʜʘʥʽ ʫʪʦʯʥʶʚʘʣʠ ʟ ʘʚʪʦʨʘʤʠ ʩʚʽʪʣʠʥ ʪʘ 

ʧʦʚʽʜʦʤʣʝʥʴ ʫ ʧʨʠʚʘʪʥʦʤʫ ʣʠʩʪʫʚʘʥʥʽ. 

ʈʠʩ. 2.1. ʄʘʧʘ ʟʥʘʭʽʜʦʢ ʘʤʬʽʙʽʡ ʥʘ ʪʝʨʠʪʦʨʽʾ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ, 

ʟʽʙʨʘʥʠʭ ʚ ʨʘʤʢʘʭ ʚʠʢʦʥʘʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʜʝ ʦʢʨʝʤʠʤ ʯʠʥʦʤ 

ʧʦʟʥʘʯʝʥʽ: ǒ ï ʚʣʘʩʥʽ ʟʥʘʭʽʜʢʠ, ƺ ï ʪʦʯʢʠ ʟʥʘʭʽʜʦʢ ʘʤʬʽʙʽʡ, ʦʪʨʠʤʘʥʽ ʚʽʜ ʛʨʦʤʘʜʷʥ 

ʋʢʨʘʾʥʠ ʷʢ ʟʥʘʭʽʜʢʠ çcitizen scienceè ʯʝʨʝʟ ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʪʘ ʚ ʨʘʤʢʘʭ 

ʧʨʠʚʘʪʥʦʛʦ ʣʠʩʪʫʚʘʥʥʷ ʪʘ ʚʦʣʦʥʪʝʨʩʴʢʦʾ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ, æ - ʜʘʥʽ, ʦʪʨʠʤʘʥʽ ʟ 

ʨʝʩʫʨʩʫ UkrBin,ƶ- ʜʘʥʽ, ʦʪʨʠʤʘʥʽ ʟ ʨʝʩʫʨʩʫ iNaturalist, Ǐ ï ʜʘʥʽ, ʦʪʨʠʤʘʥʽ ʚʽʜ 

ʢʦʣʝʛ-ʥʘʫʢʦʚʮʽʚ, ö - ʜʘʥʽ, ʦʪʨʠʤʘʥʽ ʟ ʤʫʟʝʡʥʠʭ ʢʦʣʝʢʮʽʡ, - ʜʘʥʽ, ʦʪʨʠʤʘʥʽ ʟ 

ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ. ʅʘ ʤʘʧʽ ʧʦʢʘʟʘʥʦ ʢʦʥʪʫʨ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ (ʑʝʨʙʘʢ, 

1988) ʪʘ ʤʘʧʫ ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘʟʝʤʥʦʾ ʙʽʦʤʘʩʠ ʣʽʩʦʚʦʛʦ ʧʦʢʨʠʚʫ 

(ʪʦʥʥ/ʛʘ) çGEOCARBONè ʟ ʨʦʟʰʠʨʝʥʥʷʤ 0,01Á (Santoro et al., 2015). 

 

ɺ ʭʦʜʽ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʟʽʙʨʘʥʦ ʙʘʟʫ ʜʘʥʠʭ ʟʥʘʭʽʜʦʢ 13 

ʪʘʢʩʦʥʦʤʽʯʥʠʭ ʦʜʠʥʠʮʴ ʘʤʬʽʙʽʡ (12 ʚʠʜʽʚ ʪʘ 1 ʛʽʙʨʠʜ) ʟʛʽʜʥʦ ʩʫʯʘʩʥʦʾ 

ʩʠʩʪʝʤʘʪʠʢʠ, ʘʙʦ 62% ʚʠʜʽʚ ʙʘʪʨʘʭʦʬʘʫʥʠ ʋʢʨʘʾʥʠ, (Anura ï 11, Urodela ï 2), ʱʦ 

ʥʘʣʽʯʫʻ 3360 ʟʘʧʠʩʽʚ (ʨʠʩ. 2.1), ʟ ʷʢʠʭ: 743 ʟʘʧʠʩʠ ï ʚʣʘʩʥʽ ʪʦʯʢʠ ʨʝʻʩʪʨʘʮʽʾ 

ʧʨʦʪʷʛʦʤ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ; 21 ʟʘʧʠʩ ʟ ʨʝʩʫʨʩʫ UkrBin (https://ukrbin.com/); 33 

ʟʘʧʠʩʠ ʟ ʨʝʩʫʨʩʫ iNaturalist (https://www.inaturalist.org/); 428 ʪʦʯʦʢ ʟʥʘʭʽʜʦʢ ʟ 

ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ; 1699 ʟʘʧʠʩʽʚ ʩʫʤʘʨʥʦ ʟ ʤʫʟʝʡʥʠʭ ʢʦʣʝʢʮʽʡ ʅʘʮʽʦʥʘʣʴʥʦʛʦ 

ʥʘʫʢʦʚʦ-ʧʨʠʨʦʜʥʠʯʦʛʦ ʤʫʟʝʶ ʅɸʅ ʋʢʨʘʾʥʠ (ʤ. ʂʠʾʚ), ɯʥʩʪʠʪʫʪʫ ʟʦʦʣʦʛʽʾ ʽʤ. ɯ. ɯ. 

https://ukrbin.com/
https://www.inaturalist.org/
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ʐʤʘʣʴʛʘʫʟʝʥʘ ʅɸʅ ʋʢʨʘʾʥʠ (ʤ. ʂʠʾʚ; ʢʦʣʝʢʮʽʾ ʆ. ɼ. ʅʝʢʨʘʩʦʚʦʾ), ɿʦʦʣʦʛʽʯʥʦʛʦ 

ʤʫʟʝʶ ʃʴʚʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ (ʤ. ʃʴʚʽʚ), 

ʄʫʟʝʁ ʧʨʠʨʦʜʠ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ɺ. ʅ. ʂʘʨʘʟʽʥʘ (ʤ. 

ʍʘʨʢʽʚ) ʪʘ ʏʝʨʥʽʚʝʮʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ ʢʨʘʻʟʥʘʚʯʦʛʦ ʤʫʟʝʶ (ʤ. ʏʝʨʥʽʚʮʽ); 203 ʪʦʯʢʠ 

ʟʥʘʭʽʜʦʢ ʘʤʬʽʙʽʡ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʚ ʨʘʤʢʘʭ ʟʙʦʨʫ ʜʘʥʠʭ ʟʘ ʪʠʧʦʤ çcitizen scienceè ʟ 

ʚʽʜʧʦʚʽʜʥʠʭ ʪʝʤʘʪʠʯʥʠʭ ʛʨʫʧ ʫ ʩʦʮʽʘʣʴʥʽʡ ʤʝʨʝʞʽ Facebook ʪʘ ʚʽʜ ʤʽʩʮʝʚʠʭ 

ʞʠʪʝʣʽʚ, ʘʢʪʠʚʽʩʪʽʚ, ʧʨʘʮʽʚʥʠʢʽʚ ʫʩʪʘʥʦʚ ʇɿʌ, ʣʽʩʥʠʢʽʚ, ʥʘʪʫʨʘʣʽʩʪʽʚ-ʣʶʙʠʪʝʣʽʚ 

(ɼʦʜʘʪʦʢ 10); ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ 233 ʪʦʯʢʠ ʟʥʘʭʽʜʦʢ ʘʤʬʽʙʽʡ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʚʽʜ 

ʢʦʣʝʛ-ʥʘʫʢʦʚʮʽʚ ʟ ʨʽʟʥʠʭ ʥʘʫʢʦʚʠʭ ʫʩʪʘʥʦʚ (ʨʠʩ. 2.1). ʇʨʠ ʮʴʦʤʫ ʢʽʣʴʢʽʩʪʴ 

ʛʝʦʢʦʜʦʚʘʥʠʭ ʪʦʯʦʢ ʟʥʘʭʽʜʦʢ ʘʤʬʽʙʽʡ (ʙʝʟ ʜʫʙʣʽʢʘʪʽʚ, ʦʩʢʽʣʴʢʠ ʟʘʧʠʩʠ ʤʦʞʫʪʴ 

ʤʽʩʪʠʪʠ ʜʫʙʣʽʢʘʪʠ ʫ ʚʠʛʣʷʜʽ ʧʨʦʤʽʨʽʚ ʢʽʣʴʢʦʭ ʦʩʦʙʠʥ ʟ ʦʜʥʽʻʾ ʪʦʯʢʠ) ʩʪʘʥʦʚʠʪʴ 

1911 ʪʦʯʦʢ, ʟ ʷʢʠʭ ʚʣʘʩʥʽ ʟʥʘʭʽʜʢʠ ʩʪʘʥʦʚʣʷʪʴ 626 ʪʦʯʦʢ (32,75%). ɼʦʜʘʪʢʦʚʦ ʙʫʣʦ 

ʚʠʟʥʘʯʝʥʦ ʟʥʘʭʽʜʢʠ ʤʽʩʮʝʚʠʭ ʞʠʪʝʣʽʚ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʟʘʧʠʩʽʚ ʟ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ ʫ 

ʢʽʣʴʢʦʩʪʽ 241 (12,61%). 

ʈʠʩ. 2.2. ɺʽʜʩʦʪʢʦʚʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʟʽʙʨʘʥʠʭ ʜʘʥʠʭ ʱʦʜʦ ʟʥʘʭʽʜʦʢ ʘʤʬʽʙʽʡ 

ʥʘ ʪʝʨʠʪʦʨʽʾ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ ʋʢʨʘʾʥʠ. 
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ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʴ ʧʦ ʟʙʦʨʫ ʤʘʪʝʨʽʘʣʫ ʚ ʭʦʜʽ ʝʢʩʧʝʜʠʮʽʡʥʠʭ ʚʠʾʟʜʽʚ 

48,61% ʚʽʜ ʫʩʽʭ ʟʥʘʭʽʜʦʢ ʘʤʬʽʙʽʡ ʥʘ ʪʝʨʠʪʦʨʽʾ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ ʋʢʨʘʾʥʠ ʻ 

ʥʦʚʠʤʠ ʜʣʷ ʮʽʻʾ ʪʝʨʠʪʦʨʽʾ. ɿ ʫʩʽʭ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʟʥʘʭʽʜʦʢ ʥʘ ʪʝʨʠʪʦʨʽʾ ʦʙʣʘʩʪʝʡ -  

ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʧʨʠʧʘʜʘʻ 658 ʟʥʘʭʽʜʦʢ (19,6%), ɾʠʪʦʤʠʨʩʴʢʦʾ ï 726 ʟʥʘʭʽʜʦʢ 

(21,6%), ʈʽʚʥʝʥʩʴʢʦʾ ï 673 ʟʥʘʭ̔ ʜʢʠ (20,0%), ɺʦʣʠʥʩʴʢʦʾ ï 1054 ʟʥʘʭʽʜʢʠ (31,4%), 

ʃʴʚʽʚʩʴʢʦʾ ï 203 ʟʥʘʭʽʜʢʠ (6,0%), ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ ï 20 ʟʥʘʭʽʜʦʢ (0,6%), 

ʍʤʝʣʴʥʠʮʴʢʦʾ ï 26 ʟʥʘʭʽʜʦʢ (0,8%). ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʟʽʙʨʘʥʠʭ ʜʘʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʪʘʢʦʞ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʨʝʻʩʪʨʘʮʽʡ ʘʤʬʽʙʽʡ 

ʫ ʯʘʩʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩʫʥʢʘ (ʨʠʩ. 2.2., 2.3.).  

 

ʈʠʩ. 2.3. ʂʽʣʴʢʽʩʪʴ ʛʝʦʢʦʜʦʚʘʥʠʭ ʪʦʯʦʢ ʟʥʘʭʽʜʦʢ ʘʤʬʽʙʽʡ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ ʋʢʨʘʾʥʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʦʢʽʚ ʟʥʘʭʽʜʦʢ. 

 

ʊʦʯʢʠ ʟʥʘʭʽʜʦʢ ʘʤʬʽʙʽʡ, ʱʦ ʙʫʣʠ ʟʽʙʨʘʥʽ ʧʨʦʪʷʛʦʤ ʚʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʦʩʪʫʧʥʽ ʫ ʬʦʨʤʘʪʽ ʢʽʣʴʢʦʭ ʜʘʪʘʩʝʪʽʚ (datasets) ʜʘʥʠʭ ʫ ʤʽʞʥʘʨʦʜʥʽʡ ʙʘʟʽ ʟʙʦʨʫ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚʠʜʽʚ ʬʘʫʥʠ ʪʘ ʬʣʦʨʠ (ʥʘ ʧʨʘʚʘʭ ʚʽʣʴʥʦʛʦ 

ʜʦʩʪʫʧʫ) GBIF: Global Biodiversity Information Facility (Marushchak et al., 2021 a, b; 

Nekrasovʘ, Marushchak, 2021; Marushchak, Marushchak, 2021).  
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ɼʦʩʣʽʜʞʝʥʥʷ ʨʦʟʧʦʜʽʣʫ ʚʠʜʦʚʦʛʦ ʙʘʛʘʪʩʪʚʘ ʫ ʧʨʦʩʪʦʨʽ (ʬʘʫʥʽʩʪʠʯʥʠʡ ʘʥʘʣʽʟ) 

ʟ ʚʠʷʚʣʝʥʥʷʤ ʣʦʢʘʣʴʥʠʭ ʛʘʨʷʯʠʭ ʪʦʯʦʢ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʘʤʬʽʙʽʡ çlocal 

amphibian diversity hotspotsè (Crnobrnja-Isailoviĺ et al., 2022) ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʫ 

ʩʝʨʝʜʦʚʠʱʽ DIVA -GIS v.7.5 ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʫʥʢʮʽʾ Analysis/Point to Grid 

(ʧʘʨʘʤʝʪʨ Richness, ʪʠʧ ʬʫʥʢʮʽʾ ï çCircular Neighborhoodè ʟ ʜʽʘʤʝʪʨʦʤ 15 ʢʫʪʦʚʠʭ 

ʭʚʠʣʠʥ) (Hijmans et al., 2012; Cʤʽʨʥʦʚ, 2015). ɽʢʩʪʨʘʢʮʽʷ ʟʥʘʯʝʥʴ 19 ʢʣʽʤʘʪʠʯʥʠʭ 

ʬʘʢʪʦʨʽʚ ʪʘʢʦʞ ʧʨʦʚʦʜʠʣʘʩʷ ʫ ʧʨʦʛʨʘʤʽ DIVA -GIS ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʫʥʢʮʽʾ 

çExtract Values by Pointsè (Hijmans et al., 2012). 

 

2.3. ʄʦʨʬʦʤʝʪʨʠʯʥʠʡ ʘʥʘʣʽʟ 

 ɼʣʷ ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ (ʦʧʨʘʮʴʦʚʘʥʦ 1842 ʦʩʦʙʠʥʠ ʟʝʤʥʦʚʦʜʥʠʭ ʷʢ ʥʘ 

ʬʽʢʩʦʚʘʥʦʤʫ, ʪʘʢ ʽ ʥʘ ʞʠʚʦʤʫ ʤʘʪʝʨʽʘʣʽ) ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʪʘʥʜʘʨʪʥʽ ʧʨʦʤʽʨʠ 

(ʑʝʨʙʘʢ, 1989; ʇʠʩʘʥʝʮʴ, 2007). ɼʣʷ ʭʚʦʩʪʘʪʠʭ ʟʝʤʥʦʚʦʜʥʠʭ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ 

ʥʘʩʪʫʧʥʽ ʧʨʦʤʽʨʠ: ʜʦʚʞʠʥʘ ʪʽʣʘ (L.), ʭʚʦʩʪʘ (L.cd.), ʤʦʨʜʠ (D.r.-o.), ʛʦʣʦʚʠ (L.c.), 

ʧʝʨʝʜʥʴʦʾ (P.a.) ʪʘ ʟʘʜʥʴʦʾ (P.p.) ʢʽʥʮʽʚʦʢ, ʰʠʨʠʥʘ ʛʦʣʦʚʠ (Lt.c.), ʚʽʜʩʪʘʥʴ ʤʽʞ 

ʢʽʥʮʽʚʢʘʤʠ (LiE); ʚ ʪʦʡ ʯʘʩ ʷʢ ʜʣʷ ʙʝʟʭʚʦʩʪʠʭ: ʜʦʚʞʠʥʘ ʪʽʣʘ (L.), ʛʦʣʦʚʠ (L.c.), 

ʤʦʨʜʠ (D.r.-o.), ʦʢʘ (L.o.), ʩʪʝʛʥʘ (F.), ʛʦʤʽʣʢʠ (T.), ʜʦʜʘʪʢʦʚʦʾ ʣʘʧʢʠ (L.c.s.), 

ʧʝʨʰʦʛʦ ʧʘʣʴʮʷ ʟʘʜʥʴʦʾ ʢʽʥʮʽʚʢʠ (D.h.), ʚʥʫʪʨʽʰʥʴʦʛʦ ʧôʷʪʢʦʚʦʛʦ ʛʦʨʙʠʢʘ (L.t.ci.), 

ʜʦʚʞʠʥʘ ʧʘʨʦʪʠʜʠ (L.pr.), ʰʠʨʠʥʘ ʧʘʨʦʪʠʜʠ (Lt.pr.), ʚʽʜʩʪʘʥʴ ʚʽʜ ʥʽʟʜʨʽ ʜʦ 

ʧʝʨʝʜʥʴʦʛʦ ʢʨʘʶ ʦʢʘ (D.n.o.), ʚʽʜʩʪʘʥʴ ʤʽʞ ʧʝʨʝʜʥʽʤʠ ʢʨʘʷʤʠ ʦʯʝʡ (Sp.oc.), 

ʚʽʜʩʪʘʥʴ ʤʽʞ ʥʽʟʜʨʷʤʠ (Sp.in.), ʚʽʜʩʪʘʥʴ ʤʽʞ ʧʦʚʽʢʘʤʠ (Sp.ip.), ʚʽʜʩʪʘʥʴ ʚʽʜ 

ʟʘʜʥʴʦʛʦ ʢʨʘʶ ʦʢʘ ʜʦ ʧʝʨʝʜʥʴʦʛʦ ʢʨʘʶ ʙʘʨʘʙʘʥʥʦʾ ʧʝʨʝʪʠʥʢʠ (D.tym.o.), ʰʠʨʠʥʘ 

ʧʦʚʽʢʠ (Lt.p.), ʰʠʨʠʥʘ ʛʦʣʦʚʠ (Lt.c.), ʜʽʘʤʝʪʨ ʙʘʨʘʙʘʥʥʦʾ ʧʝʨʝʪʠʥʢʠ (L.tym.). 

ɸʙʩʦʣʶʪʥʽ ʧʨʦʤʽʨʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʽʥʜʝʢʩʽʚ: L.c./L., L.c./Lt.c., 

D.n.o./D.r.-o., Sp.n./Sp.oc., L.o./L.c., L.o./L.tym., D.tym.o./L.tym., Lt.p./Lt.c., 

L.pr./Lt.pr., F./T., L./F., L./T., D.h./L.t.ci., T./L.t.ci., L./F.+T. ʪʘ 

Ix=(T./L.t.ci.)Ĭ(D.h./L.t.ci.)Ĭ(T./L.c.s.). Ix, ʘʙʦ ʞ ʤʫʣʴʪʠʧʣʽʢʘʪʠʚʥʠʡ ʽʥʜʝʢʩ 

ʊʘʨʘʱʫʢʘ (ʊʘʨʘʱʫʢ, 1985), ʨʦʟʨʘʭʦʚʫʚʘʚʩʷ ʚʠʢʣʶʯʥʦ ʜʣʷ ʟʝʣʝʥʠʭ ʞʘʙ ʨʦʜʫ 

Pelophylax. ʇʨʦʤʽʨʠ ʙʫʣʠ ʚʠʢʦʥʘʥʽ ʷʢ ʥʘ ʬʽʢʩʦʚʘʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʟ ʢʦʣʝʢʮʽʡ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʅʘʫʢʦʚʦ-ʇʨʠʨʦʜʥʠʯʦʛʦ ʤʫʟʝʶ ʅɸʅ ʋʢʨʘʾʥʠ (ʤ. ʂʠʾʚ), ɯʥʩʪʠʪʫʪʫ 
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ʟʦʦʣʦʛʽʾ ʽʤ. ɯ. ɯ. ʐʤʘʣʴʛʘʫʟʝʥʘ ʅɸʅ ʋʢʨʘʾʥʠ (ʤ. ʂʠʾʚ), ɿʦʦʣʦʛʽʯʥʦʛʦ ʤʫʟʝʶ 

ʃʴʚʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ɯʚʘʥʘ ʌʨʘʥʢʘ (ʤ. ʃʴʚʽʚ). ʇʨʦʤʽʨʠ 

ʟʥʽʤʘʣʠʩʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʣʝʢʪʨʦʥʥʦʛʦ ʰʪʘʥʛʝʥʮʠʨʢʫʣʷ ʟ ʪʦʯʥʽʩʪʶ ʚʠʤʽʨʶʚʘʥʴ 

ʜʦ 0,01 ʤʤ. ʇʽʩʣʷ ʚʠʤʽʨʶʚʘʥʴ, ʞʠʚʽ ʪʚʘʨʠʥʠ, ʙʫʣʠ ʚʽʜʧʫʱʝʥʽ ʥʘ ʤʽʩʮʽ ʚʽʜʣʦʚʫ ʟ 

ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʤʽʩʮʝʚʝ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʰʣʷʭʦʤ 

ʥʝʧʦʪʨʽʙʥʦʾ ʝʣʽʤʽʥʘʮʽʾ ʟ ʛʝʥʦʬʦʥʜʫ ʟʜʦʨʦʚʠʭ, ʩʪʘʪʝʚʦʟʨʽʣʠʭ ʦʩʦʙʠʥ. ʇʨʦʤʽʨʠ 

ʟʥʽʤʘʣʠʩʴ ʚʠʢʣʶʯʥʦ ʟ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʯʘʩʪʠʥʠ ʧʦʧʫʣʷʮʽʾ. 

ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʚʠʢʦʥʘʥʘ ʫ ʧʨʦʛʨʘʤʽ Statistica v.10.0.228.8. 

ʄʦʨʬʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʚʠʢʦʥʘʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʽʚ ʙʘʟʦʚʦʾ ʦʧʠʩʦʚʦʾ 

ʩʪʘʪʠʩʪʠʢʠ (Basic Statistics) ʫ ʟʘʟʥʘʯʝʥʽʡ ʚʠʱʝ ʧʨʦʛʨʘʤʽ. ʇʦʨʽʚʥʷʥʥʷ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʜʚʦʭ ʩʪʘʪʝʡ ʚʠʢʦʥʘʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ t-ʢʨʠʪʝʨʽʷ 

ʉʪʴʶʜʝʥʪʘ ʜʣʷ ʥʝʟʘʣʝʞʥʠʭ ʚʠʙʽʨʦʢ (t-test for independent samples). 

 

 2.4. ɻɯʉ-ʤʦʜʝʣʶʚʘʥʥʷ 

ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ (ɻɯʉ-ʤʦʜʝʣʶʚʘʥʥʷ) ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 13 

ʪʘʢʩʦʥʦʤʽʯʥʠʭ ʦʜʠʥʠʮʴ ʘʤʬʽʙʽʡ, 12 ʚʠʜʽʚ ʪʘ 1 ʛʽʙʨʠʜʘ ʟʛʽʜʥʦ ʩʫʯʘʩʥʦʾ 

ʩʠʩʪʝʤʘʪʠʢʠ, ʥʘ ʪʝʨʠʪʦʨʽʾ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ ʋʢʨʘʾʥʠ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ  Maxent (v.3.4.0) ï Maximum Entropy 

Modeling of Species Geographic Distribution ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 19 ʙʽʦʢʣʽʤʘʪʠʯʥʠʭ 

ʬʘʢʪʦʨʽʚ, ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʷʢʽ ʻ ʫ ʚʽʣʴʥʦʤʫ ʜʦʩʪʫʧʽ ʥʘ ʨʝʩʫʨʩʽ WorldClim 

(https://www.worldclim.org/data/cmip6/cmip6climate.html). ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ ʥʘʩʪʫʧʥʽ ʬʘʢʪʦʨʠ (ʢʨʦʢʦʤ 2.5 min ʘʙʦ ʧʨʠʙʣʠʟʥʦ 5 ʢʤ):  

1) bio1 - ʉʝʨʝʜʥʴʦʨʽʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ (Annual Mean Temperature); 

2) bio2 - ʉʝʨʝʜʥʽʡ ʤʽʩʷʯʥʠʡ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʜʽʘʧʘʟʦʥ (Mean Diurnal Range 

(Mean of monthly (max temp - min temp)); 

3) bio3 - ɯʟʦʪʝʨʤʽʯʥʽʩʪʴ (Isothermality (BIO2/BIO7) (Ĭ100); 

4) bio4 - ʊʝʤʧʝʨʘʪʫʨʥʘ ʩʝʟʦʥʥʽʩʪʴ (Temperature Seasonality (standard deviation Ĭ 

100)); 

5)  bio5 - ʄʘʢʩʠʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʡʪʝʧʣʽʰʦʛʦ ʤʽʩʷʮʷ (Max Temperature of 

Warmest Month); 

https://www.worldclim.org/data/cmip6/cmip6climate.html
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6) bio6 - ʄʽʥʽʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʡʭʦʣʦʜʥʽʰʦʛʦ ʤʽʩʷʮʷ (Min Temperature of 

Coldest Month); 

7)  bio7 - ʈʽʯʥʠʡ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʜʽʘʧʘʟʦʥ (Temperature Annual Range (BIO5-

BIO6)); 

8) bio8 - ʉʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʡʚʦʣʦʛʽʰʦʛʦ ʢʚʘʨʪʘʣʫ (Mean Temperature of 

Wettest Quarter); 

9) bio9 - ʉʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʡʩʫʭʽʰʦʛʦ ʢʚʘʨʪʘʣʫ (Mean Temperature of 

Driest Quarter); 

10) bio10 - ʉʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʡʪʝʧʣʽʰʦʛʦ ʢʚʘʨʪʘʣʫ (Mean Temperature of 

Warmest Quarter); 

11) bio11 - ʉʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʡʭʦʣʦʜʥʽʰʦʛʦ ʢʚʘʨʪʘʣʫ (Mean Temperature of 

Coldest Quarter); 

12) bio12 - ʉʝʨʝʜʥʴʦʨʽʯʥʽ ʦʧʘʜʠ (Annual Precipitation); 

13) bio13 - ʆʧʘʜʠ ʥʘʡʚʦʣʦʛʽʰʦʛʦ ʤʽʩʷʮʷ (Precipitation of Wettest Month) 

14) bio14 - ʆʧʘʜʠ ʥʘʡʩʫʭʽʰʦʛʦ ʤʽʩʷʮʷ (Precipitation of Driest Month); 

15) bio15 - ʉʝʟʦʥʥʽʩʪʴ ʦʧʘʜʽʚ (Precipitation Seasonality (Coefficient of Variation)); 

16)  bio16 - ʆʧʘʜʠ ʥʘʡʚʦʣʦʛʽʰʦʛʦ ʢʚʘʨʪʘʣʫ (Precipitation of Wettest Quarter); 

17)  bio17 - ʆʧʘʜʠ ʥʘʡʩʫʭʽʰʦʛʦ ʢʚʘʨʪʘʣʫ (Precipitation of Driest Quarter); 

18)  bio18 - ʆʧʘʜʠ ʥʘʡʪʝʧʣʽʰʦʛʦ ʢʚʘʨʪʘʣʫ (Precipitation of Warmest Quarter); 

19)  bio19 - ʆʧʘʜʠ ʥʘʡʭʦʣʦʜʥʽʰʦʛʦ ʢʚʘʨʪʘʣʫ (Precipitation of Coldest Quarter).  

 ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʙʘʟʠ ʜʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʥʘʚʝʜʝʥʠʭ ʚʠʱʝ ʢʣʽʤʘʪʠʯʥʠʭ 

ʬʘʢʪʦʨʽʚ ʟʘʚʘʥʪʘʞʫʚʘʣʠʩʷ ʫ ʚʠʛʣʷʜʽ ʨʘʩʪʨʦʚʠʭ ʬʘʡʣʽʚ (ʟʦʙʨʘʞʝʥʴ ʢʘʨʪʠ ʩʚʽʪʫ ʫ 

ʬʦʨʤʘʪʽ *.tiff) ʽ ʥʝʦʙʭʽʜʥʠʡ ʩʝʪ ʜʘʥʠʭ ʦʪʨʠʤʫʚʘʚʩʷ ʰʣʷʭʦʤ ʦʙʨʽʟʘʥʥʷ ʥʘʷʚʥʠʭ 

ʢʘʨʪ ʟʘ ʢʦʥʪʫʨʦʤ ʋʢʨʘʾʥʠ, ʘ ʧʦʪʽʤ ʟʘ ʢʦʥʪʫʨʦʤ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ (ʫ ʬʦʨʤʽ 

ʧʨʷʤʦʢʫʪʥʠʢʘ, ʱʦʙ ʜʦʟʚʦʣʠʪʠ ʦʭʦʧʠʪʠ ʯʘʩʪʠʥʠ ʩʫʤʽʞʥʠʭ ʪʝʨʠʪʦʨʽʡ ʜʣʷ ʙʽʣʴʰ 

ʧʣʘʚʥʦʛʦ ʧʝʨʝʭʦʜʫ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʜʝʣʶʚʘʥʥʷ). ʗʢ ʨʝʟʫʣʴʪʘʪ, ʦʪʨʠʤʘʥʦ ʢʘʨʪʠ 

ʤʦʜʝʣʽ ʢʦʤʙʽʥʘʮʽʡ ʥʘʚʝʜʝʥʠʭ ʚʠʱʝ ʙʽʦʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʻ ʚ ʪʽʡ ʯʠ ʽʥʰʽʡ 

ʤʽʨʽ ʩʧʨʠʷʪʣʠʚʠʤʠ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʜʫ ʘʤʬʽʙʽʡ, ʙʘʟʫʶʯʠʩʴ ʥʘ ʬʘʢʪʠʯʥʠʭ 

ʟʥʘʭʽʜʢʘʭ, ʟʘʚʘʥʪʘʞʝʥʠʭ ʚ ʧʨʦʛʨʘʤʫ. ɼʘʥʽ ʢʦʤʙʽʥʘʮʽʾ ʚʽʜʦʙʨʘʞʝʥʦ ʫ ʚʠʛʣʷʜʽ 

ʚʽʜʧʦʚʽʜʥʦʾ ʢʦʣʴʦʨʦʚʦ-ʯʠʩʣʦʚʦʾ ʰʢʘʣʠ ʥʘ ʦʪʨʠʤʘʥʦʤʫ ʨʝʟʫʣʴʪʘʪʽ-ʢʘʨʪʽ ʟ 
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ʥʘʩʪʫʧʥʠʤʠ ʚʠʟʥʘʯʝʥʥʷʤʠ ʢʦʤʙʽʥʘʮʽʡ ʬʘʢʪʦʨʽʚ ʪʦʙʪʦ ʧʨʦʛʥʦʟʦʚʘʥʦʶ 

ʡʤʦʚʽʨʥʽʩʪʶ ʧʝʨʝʙʫʚʘʥʥʷ ʚʠʜʫ: ʫ ʤʝʞʘʭ 0ī25% ʨʦʟʮʽʥʝʥʦʶ ʷʢ çʥʝʧʨʠʜʘʪʥʘè, 

25ī50% ī çʧʨʠʡʥʷʪʥʘè, 50ī75% ī çʧʨʠʜʘʪʥʘè, ʘ ʧʦʥʘʜ 75% ī çʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʘè (Redon and Luque, 2010). ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʪʦʯʢʠ 

ʟʥʘʭʽʜʦʢ ʘʤʬʽʙʽʡ ʚ ʤʝʞʘʭ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ ʋʢʨʘʾʥʠ (ʑʝʨʙʘʢ, 1988; 

ʄʘʨʠʥʠʯ ʪʘ ʐʠʱʝʥʢʦ, 2005). ʊʘʢʦʞ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʙʽʣʴʰ ʚʽʨʦʛʽʜʥʦʾ ʢʘʨʪʠʥʠ 

ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʝʷʢʽ ʪʦʯʢʠ, ʷʢʽ ʜʝʱʦ ʚʠʭʦʜʷʪʴ ʟʘ ʤʝʞʽ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʦʣʽʛʦʥʫ. ʊʘʢʠʤ ʯʠʥʦʤ ʧʨʦʛʨʘʤʘ ʥʝ ʚʚʘʞʘʪʠʤʝ ʤʝʞʽ ʟʥʘʭʽʜʦʢ 

ʬʘʢʪʠʯʥʠʤʠ ʤʝʞʘʤʠ ʘʨʝʘʣʽʚ ʽ ʧʽʜ ʯʘʩ ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʟʛʣʷʜʘʪʠʤʝ ʤʦʜʝʣʴʦʚʘʥʫ 

ʜʽʣʷʥʢʫ, ʷʢ ʯʘʩʪʠʥʫ ʙʽʣʴʰʦʛʦ ʘʨʝʘʣʫ, ʥʝ ʚʠʤʘʛʘʶʯʠ ʧʨʠ ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʰʠʭ ʪʦʯʦʢ ʚ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ ʢʨʘʾʥʠ. 

 ʇʝʨʝʨʘʭʦʚʘʥʽ ʙʽʦʢʣʽʤʘʪʠʯʥʽ ʬʘʢʪʦʨʠ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ 

ʪʝʨʠʪʦʨʽʡ, ʩʧʨʠʷʪʣʠʚʠʭ ʜʣʷ ʽʩʥʫʚʘʥʥʷ 11 ʚʠʜʽʚ ʙʝʟʭʚʦʩʪʠʭ ʪʘ 2 ʚʠʜʽʚ ʭʚʦʩʪʘʪʠʭ 

ʟʝʤʥʦʚʦʜʥʠʭ ʬʘʫʥʠ ʋʢʨʘʾʥʠ, ʱʦ ʤʝʰʢʘʶʪʴ ʥʘ ʪʝʨʠʪʦʨʽʾ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ 

ʥʘ ʤʦʤʝʥʪʠ 2000 ʨʦʢʫ (1970-2000), 2030 ʨʦʢʫ (2021-2040), 2050 ʨʦʢʫ (2041-2060) 

ʪʘ 2070 ʨʦʢʫ (2061-2080). ɼʘʥʽ ʧʨʦʛʥʦʟʠ ʻ ʜʦʚʛʦʩʪʨʦʢʦʚʠʤʠ ʪʨʝʥʜʘʤʠ ʟʤʽʥ 

ʙʽʦʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʧʦʙʫʜʦʚʘʥʠʤʠ ʟʘ ʧʨʦʙʘʣʽʩʪʠʯʥʦʶ ʤʦʜʝʣʣʶ ʨʦʟʚʠʪʢʫ 

ʢʣʽʤʘʪʫ MIROC-6 ssp126 (Kriticos et al., 2014; Fick and Hijmans, 2017; 

https://www.worldclim.org/methods1).  

ʄʦʜʝʣʶʚʘʥʥʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʝ ʟʘ ʪʠʧʦʤ ʚʽʜʪʚʦʨʝʥʥʷ ʨʝʧʣʽʢ çBootstrapè, ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ 25% ʧʦʢʘʟʥʠʢʦʤ ʪʝʩʪʫ ʨʘʥʜʦʤʽʟʘʮʽʾ ʪʘ 25 ʨʝʧʣʽʢ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʟʥʘʯʫʱʦʩʪʽ ʦʢʨʝʤʦʛʦ ʬʘʢʪʦʨʫ (ʪʦʙʪʦ ʚʢʣʘʜʫ (ʫ %) ʢʦʞʥʦʛʦ ʬʘʢʪʦʨʫ ʫ ʧʦʙʫʜʦʚʘʥʫ 

ʤʦʜʝʣʴ) ʜʣʷ ʩʪʚʦʨʝʥʦʾ ʤʦʜʝʣʽ (Phillips et al., 2006; Phillips and Dudik, 2008) ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ jackknife-ʪʝʩʪʫʚʘʥʥʷ ʧʽʜ ʯʘʩ ʧʝʨʝʙʽʛʫ 

ʤʦʜʝʣʶʚʘʥʥʷ (ʨʠʩ. 2.4). ʉʪʫʧʽʥʴ ʚʽʨʦʛʽʜʥʦʩʪʽ ʧʦʙʫʜʦʚʘʥʠʭ ʤʦʜʝʣʝʡ ʙʫʣʦ 

ʚʠʟʥʘʯʝʥʦ ʟʘ ʧʦʢʘʟʥʠʢʦʤ AUC (>0,8) - area under ROC curve, ʧʣʦʱʘ ʧʽʜ ROC-

ʢʨʠʚʦʶ (receiver operating characteristic, ʨʦʙʦʯʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʠʡʤʘʯʘ, ʱʦ ʤʘʻ 

ʚʠʛʣʷʜ ʛʨʘʬʽʢʘ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʯʘʩʪʢʦʶ ʧʨʦʨʘʭʦʚʘʥʦʛʦ 

ʚʧʣʠʚʫ ʬʘʢʪʦʨʫ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʟʘʩʪʦʩʦʚʘʥʠʭ ʜʣʷ ʧʦʙʫʜʫʚʘʥʥʷ ʤʦʜʝʣʽ 

ʬʘʢʪʦʨʽʚ (Fielding and Bell, 1997; ʅʝʢʨʘʩʦʚʘ ʪʘ ʽʥ., 2019).  
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ʇʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʤʦʜʝʣʽ ʝʢʦʣʦʛʽʯʥʦʾ ʥʽʰ̔  ʟʘ ʢʣʽʤʘʪʠʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʜʣʷ 

ʬʘʢʪʠʯʥʠʭ ʟʥʘʭʽʜʦʢ ʘʤʬʽʙʽʡ (ʫʤʦʚʥʦ ʤʦʜʝʣʶʚʘʥʥʷ ʜʣʷ ʧʝʨʽʦʜʫ 1975-2000 ʨ 

(ʥʘʟʚʘʥʦʛʦ 2000)) ʦʪʨʠʤʘʥʘ ʤʦʜʝʣʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʜʣʷ ʧʦʙʫʜʦʚʠ 

ʧʨʦʙʘʣʽʩʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʦʰʠʨʝʥʥʷ ʚʠʜʫ ʫ ʤʘʡʙʫʪʥʴʦʤʫ, ʦʩʥʦʚʫʶʯʠʩʴ ʥʘ 

ʟʤʦʜʝʣʴʦʚʘʥʠʭ ʩʮʝʥʘʨʽʷʭ ʨʦʟʚʠʪʢʫ ʢʣʽʤʘʪʫ 2030, 2050 ʪʘ 2070 ʨʦʢʫ, ʫʪʚʦʨʶʶʯʠ 

ʪʨʠ ʧʦʧʘʨʥʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʽ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʰʠʨʝʥʥʷ ʚʠʜʫ ʘʤʬʽʙʽʡ ʥʘ 

ʨʽʟʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ (Phillips, 2017). ʇʨʦʛʥʦʩʪʠʯʥʽ ʤʦʜʝʣʽ ʧʦʰʠʨʝʥʥʷ ʚʠʜʫ ʤʘʣʠ 

ʪʫ ʩʘʤʫ ʰʢʘʣʫ, ʱʦ ʽ ʧʨʦʙʘʣʽʩʪʠʯʥʘ ʤʦʜʝʣʴ ʩʪʚʦʨʝʥʥʷ ʢʣʽʤʘʪʠʯʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ 

ʥʽʰʽ, ʘ ʚʽʜʪʘʢ ʮʽ ʤʘʧʠ ʟʨʫʯʥʦ ʧʦʨʽʚʥʶʚʘʪʠ ʤʽʞ ʩʦʙʦʶ.  

 

 

ʈʠʩ. 2.4. ʇʨʠʢʣʘʜ ʨʝʟʫʣʴʪʘʪʫ jackknife test ʪʘ ʨʦʟʨʘʭʫʥʢʫ ʚʢʣʘʜʫ ʢʦʞʥʦʛʦ 

ʦʢʨʝʤʦʛʦ ʬʘʢʪʦʨʫ ʚ ʧʦʙʫʜʦʚʘʥʫ ʤʦʜʝʣʴ ʥʘ ʧʨʠʢʣʘʜʽ ʤʦʜʝʣʽ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ R. 

arvalis ʜʣʷ 2000 ʨʦʢʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ. 

 

ɿ ʤʝʪʦʶ ʫʥʠʢʥʝʥʥʷ ʘʚʪʦʢʦʨʝʣʷʮʽʾ (ʢʦʣʠ ʟʥʘʭʽʜʢʠ ʚ ʤʝʞʘʭ ʦʜʥʽʻʾ ʤʽʩʮʝʚʦʩʪʽ, 

ʙʫʜʫʯʠ ʟʘʥʘʜʪʦ ʥʘʙʣʠʞʝʥʠʤʠ ʦʜʥʘ ʜʦ ʦʜʥʦʾ, ʩʪʚʦʨʶʶʪʴ ʭʠʙʥʝ ʚʨʘʞʝʥʥʷ ʮʽʻʾ 

ʪʝʨʠʪʦʨʽʾ ʷʢ çʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʦʾè ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʘʤʬʽʙʽʡ), ʧʦʧʝʨʝʜʥʴʦ ʪʦʯʢʠ 

ʟʥʘʭʽʜʦʢ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʙʣʠʞʯʝ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ ʥʽʞ 5 ʢʤ (ʤʝʪʦʜ ʥʘʡʤʝʥʰʦʛʦ 

ʩʫʩʽʜʩʪʚʘ) ʙʫʣʠ ʚʠʜʘʣʝʥʽ ʫ ʧʘʢʝʪʽ 'ntbox' (Osorio-Olvera et al., 2020) ʚ R (v.4.0.5). ɺ 
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ʨʝʟʫʣʴʪʘʪʽ ʢʽʣʴʢʽʩʪʴ ʪʦʯʦʢ ʟʥʘʭʽʜʦʢ ʢʦʞʥʦʛʦ ʚʠʜʫ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 

ʤʦʜʝʣʶʚʘʥʥʽ ʙʫʣʘ ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ ʟʤʝʥʰʝʥʘ (ʪʘʙʣ. 2.1).  

ɼʫʙʣʽʢʘʪʠ ʟʘʧʠʩʽʚ, ʚʠʢʣʠʢʘʥʽ ʤʦʞʣʠʚʦ ʟʘʧʠʩʘʤʠ ʦʢʨʝʤʠʭ ʦʩʦʙʠʥ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʜʣʷ ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʨʦʤʽʨʽʚ ʙʫʣʦ ʧʦʧʝʨʝʜʥʴʦ 

ʚʠʜʘʣʝʥʦ ʜʣʷ ʢʦʞʥʦʛʦ ʦʢʨʝʤʦʛʦ ʚʠʜʫ ʘʤʬʽʙʽʡ ʚ ʧʨʦʛʨʘʤʽ MS Excel v.2013 ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʾ çɺʠʜʘʣʠʪʠ ʜʫʙʣʽʢʘʪʠè. 

 

ʊʘʙʣʠʮʷ 2.1  

ʂʽʣʴʢʽʩʪʴ ʪʦʯʦʢ ʨʝʻʩʪʨʘʮʽʡ ʘʤʬʽʙʽʡ ʥʘ ʪʝʨʠʪʦʨʽʾ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ 

ʋʢʨʘʾʥʠ, ʷʢʘ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ɻɯʉ-ʤʦʜʝʣʶʚʘʥʥʷ 

ɺʠʜ 

ʇʦʯʘʪʢʦʚʘ 

ʬʘʢʪʠʯʥʘ 

ʢʽʣʴʢʽʩʪʴ ʪʦʯʦʢ 

(n) 

ʂʽʣʴʢʽʩʪʴ ʪʦʯʦʢ, ʱʦ 

ʚʠʢʦʨʠʩʪʘʥʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʜʣʷ ɻɯʉ-ʤʦʜʝʣʶʚʘʥʥʷ ʧʽʩʣʷ 

ʦʙʨʦʙʢʠ ʚ ʧʘʢʝʪʽ 'ntbox' (n2) 

P. ridibundus 248 106 

P. lessonae 67 67 

ʛʽʙʨʠʜ P. ridibundus x P. lessonae 96 53 

R. arvalis 200 87 

R. temporaria 104 57 

B. bufo 139 95 

B. viridis 80 42 

E. calamita 91 39 

H. orientalis 86 65 

B. bombina 323 180 

P. fuscus 156 71 

L. vulgaris 179 117 

T. cristatus 142 108 

 

ʂʦʞʥʫ ʦʪʨʠʤʘʥʫ ʤʦʜʝʣʴ, ʧʦʧʝʨʝʜʥʴʦ ʦʙʤʝʞʝʥʫ ʨʝʛʽʦʥʦʤ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ 

ʇʦʣʽʩʩʷ, ʙʫʣʦ ʦʙʨʦʙʣʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ R (v.4.0.5) 
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(package ñcolordistanceò (Weller and Westneat, 2019)) ʟ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʚʽʜʩʦʪʢʘ ʧʽʢʩʝʣʽʚ, ʟʘʬʘʨʙʦʚʘʥʠʭ ʚʽʜʧʦʚʽʜʥʠʤ ʢʦʣʴʦʨʦʤ, ʷʢʠʡ ʚʠʨʘʞʘʻ, ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʥʘʷʚʥʠʭ ʢʦʤʙʽʥʘʮʽʡ ʙʽʦʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʩʪʫʧʽʥʴ ʧʨʠʜʘʪʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ ʚ 

ʙʽʦʢʣʽʤʘʪʠʯʥʦʤʫ ʧʣʘʥʽ ʜʣʷ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʚʠʜʫ. ɺʠʢʦʨʠʩʪʘʥʠʡ ʩʢʨʠʧʪ ʤʘʻ 

ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 

install.packages("colordistance") 

library(colordistance) 

`%+=%` = function(e1,e2) eval.parent(substitute(e1 <- e1 + e2)) 

files.path = "D:/bufo/CROPPED/" 

files = list.files(path = files.path,full.names = T) 

map_names = list.files(path = files.path,full.names = F) 

legend_path <- "D:/bufo/legend.png" 

lower <- rep(0, 3) 

upper <- rep(0.1, 3) 

main_tab <- colordistance::getImageHist(legend_path, bins = 7,  lower=c(0.8, 0.8, 

0.8), upper=c(1, 1, 1),plotting = TRUE, ylim = c(0,1)) 

main_tab = main_tab[main_tab$Pct > 0,] 

main_tab = main_tab[c(1,2,3,7,6,5,4,8,9,10,14,13,12,11),] 

legend_scores = rev(c(0,0.08, 0.15, 0.23, 0.31, 0.38, 0.46, 0.54, 0.62, 0.69, 0.77, 0.85, 

0.92, 1)) 

main_tab$legend_scores = legend_scores 

main_tab$hex <- apply(main_tab, 1,function(x) 

rgb(x[1], x[2], x[3], maxColorValue=1)) 

barplot(main_tab$Pct,col = main_tab$hex,names.arg =main_tab$legend_scores) 

for (map_id in 1:length(files)) { 

map_img  <- colordistance::getImageHist(files[map_id], bins = 7, lower = lower,upper 

= upper,plotting = TRUE, ylim = c(0,1)) 

map_name <- strsplit(x = map_names[map_id],split="\\.")[[1]][1]  

main_tab[,map_name] = rep(0,nrow(main_tab)) 

print(map_name) 
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for (i in 1:nrow(map_img)) { idx <- which.min(apply(main_tab[,c(1:3)], 1, 

function(x){sum(abs(x - map_img[i,c(1:3)])) })) 

change = map_img[i,4] 

main_tab[idx,6+map_id] %+=% change }} 

write.csv(main_tab,file = "D:/bufo/frog_table_ua.csv")  

ʈʝʟʫʣʴʪʘʪʠ ʫ ʚʠʛʣʷʜʽ ʚʽʜʩʦʪʢʦʚʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʽʢʩʝʣʽʚ ʨʽʟʥʦʛʦ 

ʟʘʙʘʨʚʣʝʥʥʷ ʽ ʚʽʜʧʦʚʽʜʥʦ ʨʽʟʥʦʾ ʢʘʪʝʛʦʨʠʟʘʮʽʾ ʟʛʽʜʥʦ ʟ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʞʝʨʝʣʘʤʠ 

(Phillips et al., 2006; Phillips and Dudik, 2008; ʅʝʢʨʘʩʦʚʘ ʪʘ ʽʥ., 2019) ʥʘʚʝʜʝʥʦ ʚ 

ʪʘʙʣʠʮʽ (ɼʦʜʘʪʦʢ 2). 

 

 

ʈʠʩ. 2.5. ʇʨʠʢʣʘʜ ʨʝʟʫʣʴʪʫʶʯʦʛʦ ʛʨʘʬʽʢʘ ʬʫʥʢʮʽʾ çScatterplotè ʜʣʷ 

ʧʦʨʽʚʥʷʥʥʷ ʤʦʜʝʣʝʡ ʢʣʽʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʜʣʷ B. viridis (ʤʦʜʝʣʽ ʜʣʷ 2000 ʪʘ 

2070 ʨʦʢʽʚ) ʜʣʷ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ. 

 

ɺʽʨʦʛʽʜʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚ ʧʦʙʫʜʦʚʘʥʠʭ ʤʦʜʝʣʷʭ ʙʫʣʘ ʜʦʩʣʽʜʞʝʥʘ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ SAGA GIS (v.2.14) ï ʩʠʩʪʝʤʠ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ɻɯʉ-ʘʥʘʣʽʟʫ (Conrad et al., 2015; Tytar et al., 2021). ʆʪʨʠʤʘʥʽ ʤʦʜʝʣʽ 
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ʫ ʬʦʨʤʘʪʽ *.jpg (ʢʘʨʪʦʛʨʘʬʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ, ʧʦʧʝʨʝʜʥʴʦ ʦʙʨʦʙʣʝʥʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʘ çʇʘʢʝʪʥʘ ʦʙʨʦʙʢʘè ʫ ʧʨʦʛʨʘʤʽ Adobe Photoshop CS 2018, 

ʱʦ ʜʦʟʚʦʣʠʣʘ ʦʜʥʦʯʘʩʥʦ ʦʙʤʝʞʠʪʠ ʦʪʨʠʤʘʥʽ ʤʦʜʝʣʽ ʟʘ ʟʘʜʘʥʠʤ ʻʜʠʥʠʤ ʢʦʥʪʫʨʦʤ) 

ʙʫʣʦ ʟʘʚʘʥʪʘʞʝʥʦ ʫ ʧʨʦʛʨʘʤʫ SAGA GIS ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʦʧʘʨʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʾ çScatterplotè, ʱʦ ʜʦʟʚʦʣʷʻ ʧʦʧʘʨʥʦ ʧʦʨʽʚʥʷʪʠ ʢʦʣʴʦʨʦʚʫ 

ʩʭʝʤʫ ʜʚʦʭ ʟʦʙʨʘʞʝʥʴ. ʈʝʟʫʣʴʪʘʪʦʤ ʪʘʢʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʛʨʘʬʽʢ (ʨʠʩ. 2.5), ʷʢʠʡ 

ʚʽʜʦʙʨʘʞʘʻ ʢʨʠʚʫ ʟʤʽʥʠ ʢʦʣʴʦʨʦʚʦʾ ʛʘʤʤʠ ʪʘ ʥʘʜʘʻ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ 

ʜʝʪʝʨʤʽʥʘʮʽʾ (R2). ʏʠʤ ʙʣʠʞʯʠʤ ʻ ʮʝ ʟʥʘʯʝʥʥʷ ʜʦ 100% (ʘʙʦ ʜʦ 1 ʫ ʚʠʧʘʜʢʫ 

ʜʨʦʙʥʦʛʦ ʧʽʜʨʘʭʫʥʢʫ), ʪʠʤ ʙʽʣʴʰʝ ʧʦʜʽʙʥʠʤʠ ʻ ʦʪʨʠʤʘʥʽ ʤʦʜʝʣʽ ʽ ʚʽʜʧʦʚʽʜʥʦ ʪʠʤ 

ʢʨʘʱʝ ʧʦʙʫʜʦʚʘʥʘ ʧʨʦʛʥʦʩʪʠʯʥʘ ʤʦʜʝʣʴ (ʢʘʨʪʘ) ʧʦʢʨʠʚʘʻ ʬʘʢʪʠʯʥʽ ʟʥʘʭʽʜʢʠ 

ʘʤʬʽʙʽʡ. ʊʦʙʪʦ ʮʝʡ ʧʦʢʘʟʥʠʢ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ, ʥʘʩʢʽʣʴʢʠ ʜʦʙʨʝ ʧʦʯʘʪʢʦʚʽ ʜʘʥʽ ʽ ʾʭ 

ʽ ʨʝʟʫʣʴʪʘʪ ʤʦʜʝʣʶʚʘʥʥʷ ʾʭ ʬʘʢʪʠʯʥʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚʽʜʪʚʦʨʶʶʪʴʩʷ 

ʤʦʜʝʣʣʶ, ʙʘʟʫʶʯʠʩʴ ʥʘ ʯʘʩʪʮʽ ʟʘʛʘʣʴʥʦʾ ʚʘʨʽʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ, ʧʦʷʩʥʝʥʠʭ ʤʦʜʝʣʣʶ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʘʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ (ɼʦʜʘʪʦʢ 3). 

ɺʽʟʫʘʣʽʟʘʮʽʷ ʪʦʯʦʢ ʟʥʘʭʽʜʦʢ ʪʘ ʩʪʚʦʨʝʥʥʷ ʢʘʨʪ ʧʨʦʚʦʜʠʣʦʩʷ ʫ ʧʨʦʛʨʘʤʽ QGIS 

(v.2.181, QGIS Development Team, 2016. QGIS Geographic Information System. 

Open Source Geospatial Foundation. URL http://qgis.org). ʂʘʨʪʫ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ 

ʇʦʣʽʩʩʷ, ʷʢ ʟʦʦʛʝʦʛʨʘʬʽʯʥʦʛʦ ʨʝʛʽʦʥʫ, ʩʪʚʦʨʝʥʦ ʟʛʽʜʥʦ ʟ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʞʝʨʝʣʘʤʠ 

(ʑʝʨʙʘʢ, 1988; ʄʘʨʠʥʠʯ ʪʘ ʐʠʱʝʥʢʦ, 2005). 

 

2.5. ɼʦʩʣʽʜʞʝʥʥʷ ʟʘʨʘʞʝʥʦʩʪʽ ʛʝʣʴʤʽʥʪʘʤʠ ʟʝʣʝʥʠʭ ʞʘʙ 

ɼʦʩʣʽʜʞʝʥʥʷ ʛʝʣʴʤʽʥʪʦʬʘʫʥʠ ʚʽʜʙʫʚʘʣʦʩʷ ʽʥʚʘʟʠʚʥʠʤ ʤʝʪʦʜʦʤ ʟ 

ʧʨʦʚʝʜʝʥʥʷʤ ʨʦʟʪʠʥʫ ʘʤʬʽʙʽʡ ʬʘʭʽʚʮʷʤʠ-ʛʝʣʴʤʽʥʪʦʣʦʛʘʤʠ ɯʥʩʪʠʪʫʪʫ ʟʦʦʣʦʛʽʾ ʽʤ. ɯ. 

ɯ. ʐʤʘʣʴʛʘʫʟʝʥʘ ï ʖ. ɯ. ʂʫʟʴʤʽʥʠʤ ʪʘ ɯ. ɻ. ɼʤʠʪʨʽʻʚʦʶ. ɼʣʷ ʚʠʣʫʯʝʥʥʷ ʟ ʧʨʠʨʦʜʠ 

ʦʩʦʙʠʥ ʟʝʣʝʥʠʭ ʞʘʙ ʨʦʜʫ Pelophylax ʥʝʤʘʻ ʧʦʪʨʝʙʠ ʚ ʦʪʨʠʤʘʥʥʽ ʦʩʦʙʣʠʚʠʭ 

ʜʦʟʚʽʣʴʥʠʭ ʜʦʢʫʤʝʥʪʽʚ. ɺʩʴʦʛʦ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ 143 ʩʪʘʪʝʚʦʟʨʽʣʽ ʦʩʦʙʠʥʠ ʟʝʣʝʥʠʭ ʞʘʙ ʨʦʜʫ Pelophylax, ʚʢʣʶʯʘʶʯʠ 

57 ʛʽʙʨʠʜʽʚ P. ridibundus x P. lessonae ʪʘ 86 P. ridibundus ʟ ʚʠʙʽʨʦʢ ʨʦʟʤʽʨʦʤ ʚʽʜ 9 

ʜʦ 15 ʦʩʦʙʠʥ. 

http://qgis.org/
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ɼʦʩʣʽʜʞʫʚʘʣʠʩʷ ʚʥʫʪʨʽʰʥʽ ʦʨʛʘʥʠ, ʧʦʨʦʞʥʠʥʫ ʪʽʣʘ ʽ ʤ'ʷʟʠ ʘʤʬʽʙʽʡ. 

ɯʥʢʘʧʩʫʣʽʟʦʚʘʥʽ ʣʠʯʠʥʢʦʚʽ ʩʪʘʜʽʾ ʛʝʣʴʤʽʥʪʽʚ ʚʠʪʷʛʘʣʠ ʟ ʢʘʧʩʫʣ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ. 

ʅʝʤʘʪʦʜ ʬʽʢʩʫʚʘʣʠ ʧʽʜʽʛʨʽʪʠʤ 70% ʝʪʘʥʦʣʦʤ. ʊʨʝʤʘʪʦʜ ʧʦʧʝʨʝʜʥʴʦ ʬʽʢʩʫʚʘʣʠ 

ʛʘʨʷʯʦʶ ʚʦʜʦʶ (60 ÁC), ʘ ʧʦʪʽʤ ʧʝʨʝʥʦʩʠʣʠ ʚ 70% ʝʪʘʥʦʣ. ʉʢʨʝʙʣʷʥʦʢ ʟʘʣʠʰʘʣʠ ʫ 

ʚʦʜʦʧʨʦʚʽʜʥʽʡ ʚʦʜʽ ʜʦ ʝʚʘʛʽʥʘʮʽʾ ʭʦʙʦʪʢʘ, ʘ ʧʦʪʽʤ ʬʽʢʩʫʚʘʣʠ ʝʪʘʥʦʣʦʤ. ɺʠʚʯʝʥʥʷ 

ʛʝʣʴʤʽʥʪʽʚ ʧʨʦʚʦʜʠʣʦʩʷ ʥʘ ʪʠʤʯʘʩʦʚʠʭ ʧʨʝʧʘʨʘʪʘʭ ʚ ʣʘʢʪʦʬʝʥʦʣʽ. ɼʣʷ ʚʠʷʚʣʝʥʠʭ 

ʛʨʫʧ ʛʝʣʴʤʽʥʪʽʚ ʚ ʢʦʞʥʽʡ ʚʠʙʽʨʮʽ ʚʠʟʥʘʯʘʣʠ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʽʥʚʘʟʽʾ (ʩʝʨʝʜʥʻ, 

ʤʽʥʽʤʘʣʴʥʝ ʽ ʤʘʢʩʠʤʘʣʴʥʝ ʢʽʣʴʢʽʩʪʴ ʧʨʠʤʽʨʥʠʢʽʚ ʛʝʣʴʤʽʥʪʽʚ ʚ ʦʜʥʽʡ ʦʩʦʙʠʥʽ 

ʭʘʟʷʾʥʘ (ɯɯ)) ʽ ʝʢʩʪʝʥʩʠʚʥʽʩʪʴ ʽʥʚʘʟʽʾ (ʯʘʩʪʢʫ ʟʘʨʘʞʝʥʠʭ ʦʩʦʙʠʥ ʫ ʚʠʙʽʨʮʽ (ɽɯ). 

ɺʠʜʦʚʝ ʙʘʛʘʪʩʪʚʦ ʛʝʣʴʤʽʥʪʽʚ ʦʧʠʩʫʚʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʜʝʢʩʫ ʉʦʨʝʥʩʝʥʘ. 

 

2.6. ɼʦʩʣʽʜʞʝʥʥʷ ʬʝʥʦʤʦʨʬ ʟʘʙʘʨʚʣʝʥʥʷ ʯʝʨʝʚʘ ʫ B. bombina 

ʇʽʜʨʘʭʫʥʦʢ ʚʽʜʩʦʪʢʘ ʟʘʙʘʨʚʣʝʥʦʩʪʽ ʯʝʨʝʚʘ ʧʨʝʜʩʪʘʚʥʠʢʽʚ B. bombina 

ʧʨʦʚʦʜʠʚʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʠ Vidana 1.0.1beta (ʜʦʩʪʫʧʥʦ ʟʘ ʧʦʩʠʣʘʥʥʷʤ 

http://www.ex.ac.uk/msel) ʟʘ ʩʪʘʥʜʘʨʪʥʦʶ ʤʝʪʦʜʠʢʦʶ (Walker, 2011). ɼʘʥʘ 

ʧʨʦʛʨʘʤʘ ʜʘʻ ʟʤʦʛʫ ʣʝʛʢʦ ʦʙʯʠʩʣʠʪʠ ʚʽʜʩʦʪʦʢ ʟʘʬʘʨʙʦʚʘʥʦʾ ʯʘʩʪʠʥʠ ʯʝʨʝʚʘ. ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʘ ʬʽʢʩʫʚʘʥʥʷ ʦʙʣʘʩʪʽ ʦʙʯʠʩʣʝʥʥʷ ʪʘ ʧʦʜʘʣʴʰʦʛʦ 

ʟʘʙʘʨʚʣʝʥʥʷ ʧʨʠ ʚʝʣʠʢʦʤʫ ʟʙʽʣʴʰʝʥʥʽ (200%) ʜʘʥʦʾ ʦʙʣʘʩʪʽ ʚʨʫʯʥʫ ʚʠʟʥʘʯʘʣʠʩʷ 

ʧʦʯʘʪʢʦʚʽ ʚʚʽʜʥʽ ʜʘʥʽ ʜʣʷ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ. ʇʣʦʱʘ ʟʘʤʘʣʴʦʚʘʥʦʾ ʦʙʣʘʩʪʽ (ʯʝʨʚʦʥʘ 

ʯʘʩʪʠʥʘ ʚʽʟʝʨʫʥʢʫ ʯʝʨʝʚʘ) ʪʘ ʾʾ ʚʽʜʩʦʪʦʢ ʚʠʨʘʭʦʚʫʻʪʴʩʷ ʚ ʧʨʦʛʨʘʤʽ ʘʚʪʦʤʘʪʠʯʥʦ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʬʦʪʦ B. bombina ʟ ʝʢʩʧʝʜʠʮʽʡʥʠʭ ʚʠʾʟʜʽʚ 2017-

2020 ʨʦʢʽʚ, ʬʦʪʦ ʪʚʘʨʠʥ ʢʦʣʝʢʮʽʡ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʅʘʫʢʦʚʦ-ʇʨʠʨʦʜʥʠʯʦʛʦ ʤʫʟʝʶ 

ʅɸʅ ʋʢʨʘʾʥʠ ʪʘ ʏʝʨʥʽʚʝʮʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ ʢʨʘʻʟʥʘʚʯʦʛʦ ʤʫʟʝʶ. ʊʚʘʨʠʥ 

ʬʦʪʦʛʨʘʬʫʚʘʣʠ ʚ ʦʜʥʽʡ ʧʦʟʠʮʽʾ ʜʣʷ ʷʢʦʤʦʛʘ ʙʽʣʴʰ ʯʽʪʢʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʚʠʟʥʘʯʝʥʥʷ 

ʩʪʫʧʝʥʷ ʟʘʙʘʨʚʣʝʥʥʷ ʪʘ ʚʽʟʝʨʫʥʢʫ ʚʝʥʪʨʘʣʴʥʦʛʦ ʤʘʣʶʥʢʫ (ʄʘʨʫʱʘʢ ʪʘ ʽʥ., 2019). 

ɺʠʧʘʜʢʠ, ʢʦʣʠ ʚʝʥʪʨʘʣʴʥʠʡ ʚʽʟʝʨʫʥʦʢ ʦʮʽʥʠʪʠ ʙʫʣʦ ʥʝʤʦʞʣʠʚʦ (ʯʝʨʝʟ ʦʩʦʙʣʠʚʦʩʪʽ 

ʬʽʢʩʘʮʽʾ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʘʙʦ ʬʦʪʦʟʡʦʤʢʠ ʚ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ), ʚ 

ʜʦʩʣʽʜʞʝʥʥʽ ʥʝ ʚʨʘʭʦʚʘʥʦ. ʆʙʨʦʙʢʘ ʯʠʩʣʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʦʜʠʣʘʩʷ ʚ 

ʧʨʦʛʨʘʤʘʭ MS Excel 2010 (ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʶ ʟʘʬʘʨʙʦʚʘʥʦʩʪʽ ʯʝʨʝʚʘ ʜʣʷ ʜʚʦʭ 

ʚʠʜʽʚ, ʧʽʜʨʘʭʫʥʦʢ) ʪʘ Statistica v.10 (ʐʝʬʬʝ, 1980; ɽʣʠʩʝʝʚʘ, 2004,), ʢʦʝʬʽʮʽʻʥʪ 
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ʢʦʨʝʣʷʮʽʾ ʉʧʽʨʤʝʥʘ (Spearman, 1904). ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

ʩʪʫʧʝʥʶ ʟʘʙʘʨʚʣʝʥʦʩʪʽ ʯʝʨʝʚʘ ʟ ʤʝʪʦʶ ʨʦʟʰʠʨʝʥʥʷ ʛʝʦʛʨʘʬʽʯʥʦʾ ʩʢʣʘʜʦʚʦʾ 

ʧʦʨʽʚʥʷʥʥʷ ʙʫʣʠ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʽ ʬʦʪʦʤʘʪʝʨʽʘʣʠ ʟ ʽʥʰʠʭ ʯʘʩʪʠʥ ʋʢʨʘʾʥʠ. ʊʘʢ 

ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʠʭ ʦʩʦʙʠʥ ʟ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ ʩʢʣʘʣʘ 104 ʦʩʦʙʠʥ ʪʘ 55 

ʦʩʦʙʠʥ ʟ ʽʥʰʠʭ ʯʘʩʪʠʥ ʋʢʨʘʾʥʠ (ʏʝʨʥʽʚʝʮʴʢʘ, ʃʴʚʽʚʩʴʢʘ, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ, 

ʏʝʨʥʽʛʽʚʩʴʢʘ, ʆʜʝʩʴʢʘ, ʍʘʨʢʽʚʩʴʢʘ, ʂʠʾʚʩʴʢʘ (ʣʽʚʠʡ ʙʝʨʝʛ) ʇʦʣʪʘʚʩʴʢʘ ʦʙʣʘʩʪʽ). 

ʊʠʧʠ ʧʣʷʤ (ʬʝʥʦʤʦʨʬ, ʪʦʙʪʦ ʪʠʧʽʚ ʟʘʙʘʨʚʣʝʥʥʷ ʦʩʦʙʠʥ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʬʝʥʦʪʠʧʦʚʦ, ʘʣʝ ʤʦʞʫʪʴ ʙʫʪʠ ʦʙ'ʜ̒ʥʘʥʽ ʫ ʛʨʫʧʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʦʨʬʦʣʦʛʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘʙʘʨʚʣʝʥʥʷ) ʚʠʟʥʘʯʘʣʠʩʷ ʟʘ ʤʝʪʦʜʠʢʦʶ, ʦʧʠʩʘʥʦʶ ʚ ʣʽʪʝʨʘʪʫʨʽ 

(Pupins and Pupina, 2008). ʇʦʜʽʣ ʪʠʧʽʚ ʚʝʥʪʨʘʣʴʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʥʘ ʬʝʥʦʤʦʨʬʠ ʪʘ 

ʢʣʘʩʪʝʨʠ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ (ɼʦʜʘʪʦʢ 4).  

 

2.7. ɼʦʩʣʽʜʞʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʘʥʦʤʘʣʽʡ 

 ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʡ ʦʧʠʩʘʥʥʽ ʘʥʦʤʘʣʽʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʢʣʘʩʠʬʽʢʘʮʽʷ ʆ. ɼ. 

ʅʝʢʨʘʩʦʚʦʾ (ʅʝʢʨʘʩʦʚʘ, 2008), K. Henle  ʪʘ A. Dubois (Henle et al., 2017b; 2017c; 

Dubois and Ohler, 2018), ʘ ʪʘʢʦʞ ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʃ. ʗ. ɹʦʨʢʽʥʘ ʽʟ 

ʩʧʽʚʘʚʪʦʨʘʤʠ (ɹʦʨʢʠʥ ʠ ʜʨ., 2012). ɺ ʷʢʦʩʪʽ ʢʽʣʴʢʽʩʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʘʩʪʦʪʠ 

ʪʨʘʧʣʷʥʥʷ ʘʥʦʤʘʣʽʡ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʯʘʩʪʦʪʫ ʪʨʘʧʣʷʥʥʷ ʦʩʦʙʠʥ ʟ ʘʥʦʤʘʣʽʷʤʠ (Pas, 

%) (ʯʘʩʪʢʘ ʫʩʽʭ ʦʩʦʙʠʥ ʟ ʨʽʟʥʠʤʠ ʚʽʜʭʠʣʝʥʥʷʤʠ (Nas) ʚʽʜ ʫʩʽʭ ʦʩʦʙʠʥ ʫ ʚʠʙʽʨʮʽ (N), 

Pas= (Nas/N)*100%) ʪʘ  ʟʘʛʘʣʴʥʠʡ ʩʧʝʢʪʨ ʘʥʦʤʘʣʽʡ (Sap) (ʟʘʛʘʣʴʥʠʡ ʥʘʙʽʨ ʚʘʨʽʘʥʪʽʚ 

ʘʥʦʤʘʣʽʡ ʚ ʦʜʥʽʡ ʚʠʙʽʨʮʽ). ʊʘʢʦʞ ʙʫʣʦ ʯʠʩʝʣʴʥʦ ʚʠʟʥʘʯʝʥʦ ʧʘʨʮʽʘʣʴʥʫ ʯʘʩʪʦʪʫ 

ʪʨʘʧʣʷʥʥʷ ʘʥʦʤʘʣʽʡ (Aas, %), ʱʦ ʧʦʢʘʟʫʻ ʯʘʩʪʢʫ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʘʥʦʤʘʣʽʾ ʚ ʚʠʙʽʨʮʽ ʪʘ 

ʚ ʛʝʥʝʨʘʣʴʥʽʡ ʩʫʢʫʧʥʦʩʪʽ ʽ ʚʠʨʘʭʦʚʫʻʪʴʩʷ, ʷʢ ʯʘʩʪʢʘ ʧʝʚʥʦʛʦ ʪʠʧʫ ʘʥʦʤʘʣʽʡ (Nab) 

ʩʝʨʝʜ ʫʩʴʦʛʦ ʥʘʙʦʨʫ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʦʪʚʦʨʩʪʚ ʜʣʷ ʜʘʥʦʾ ʚʠʙʽʨʢʠ ʘʙʦ ʛʝʥʝʨʘʣʴʥʦʾ 

ʩʫʢʫʧʥʦʩʪʽ (Nal) (Aas= (Nab/Nal)*100%). ɺʠʱʝʥʘʚʝʜʝʥʽ ʧʦʢʘʟʥʠʢʠ ʚʠʨʘʭʦʚʫʚʘʣʠʩʷ 

ʷʢ ʜʣʷ ʦʢʨʝʤʠʭ ʚʠʙʽʨʦʢ, ʪʘʢ ʽ ʜʣʷ ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʾ ʚʠʙʽʨʢʠ ʚ ʤʝʞʘʭ ʬʽʟʠʢʦ-

ʛʝʦʛʨʘʬʽʯʥʠʭ ʧʽʜʜʽʣʷʥʦʢ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ.  
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2.8. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʧʫʣʷʮʽʡ ʢʦʤʧʣʝʢʩʫ çPelophylax esculentusè  

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʧʦʧʫʣʷʮʽʡ ʢʦʤʧʣʝʢʩʫ ʟʝʣʝʥʠʭ ʞʘʙ ʨʦʜʫ 

Pelophylax ʙʫʣʦ ʚʟʷʪʦ 15 ʚʠʙʽʨʦʢ (6 ï ʟ ʙʘʩʝʡʥʫ ʨ. ʇʨʠʧ`ʷʪʴ, 8 ï ʽʥʰʠʭ ʯʘʩʪʠʥ 

ʙʘʩʝʡʥʫ ʨ. ɼʥʽʧʨʦ; ʪʘ 1 ï ʟ ʙʘʩʝʡʥʫ ʨ. ɿʘʭʽʜʥʠʡ ɹʫʛ (ʘʚʪʦʨ ʟʙʦʨʫ - ʥʝʚʽʜʦʤʠʡ). 

ɺʠʜʦʚʘ ʧʨʠʥʘʣʝʞʥʽʩʪʴ ʦʩʦʙʠʥ ʚʠʟʥʘʯʘʣʘʩʷ ʟʘ ʝʣʝʢʪʨʦʬʦʨʝʪʠʯʥʠʤ ʘʥʘʣʽʟʦʤ 

ʚʠʜʦʩʧʝʮʠʬʽʯʥʦʛʦ ʛʝʥʝʪʠʯʥʦʛʦ ʤʘʨʢʝʨʘ - ʛʝʥʘ Ldh-B, ʱʦ ʢʦʜʫʻ B-ʩʫʙʦʜʠʥʠʮʶ 

ʬʝʨʤʝʥʪʫ ʣʘʢʪʘʪʜʝʛʽʜʨʦʛʝʥʘʟʠ. ɼʘʥʠʡ ʛʝʥ ʙʫʣʦ ʦʙʨʘʥʦ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ, ʦʩʢʽʣʴʢʠ 

ʧʦ ʡʦʛʦ ʝʣʝʢʪʨʦʬʦʨʤʘʤ ʤʦʞʣʠʚʦ ʥʘʜʽʡʥʦ ʽʜʝʥʪʠʬʢ̔ʫʚʘʪʠ ʛʝʥʦʪʠʧ ʢʦʞʥʦʾ 

ʢʦʥʢʨʝʪʥʦʾ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʦʩʦʙʠʥʠ. ɸʥʘʣʽʟ ʤʽʥʣʠʚʦʩʪʽ ʜʘʥʦʛʦ ʛʝʥʘ ʜʦʟʚʦʣʷʻ 

ʜʦʩʪʦʚʽʨʥʦ ʨʦʟʧʦʜʽʣʠʪʠ ʫʩʽʭ ʜʦʩʣʽʜʞʝʥʠʭ ʞʘʙ ʥʘ ʜʝʢʽʣʴʢʘ ʜʠʩʢʨʝʪʥʠʭ 

ʛʝʥʦʪʠʧʽʯʥʠʭ ʛʨʫʧ. ʎʝ ʪʚʘʨʠʥʠ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʜʚʦʭ ʙʘʪʴʢʽʚʩʴʢʠʭ ʚʠʜʽʚ, ʛʽʙʨʠʜʥʽ 

ʦʩʦʙʠʥʠ ʪʘ ʱʝ ʜʚʘ ʢʣʘʩʠ - ʛʽʙʨʠʜʠ-ʨʝʢʦʤʙʽʥʘʥʪʠ ʪʘ ʦʩʦʙʠʥʠ ʦʟʝʨʥʦʾ ʞʘʙʠ, ʱʦ 

ʤʽʩʪʷʪʴ ʥʝʟʥʘʯʥʫ ʜʦʤʽʰʢʫ ʛʝʥʽʚ ʞʘʙʠ ʩʪʘʚʢʦʚʦʾ. ʇʨʠʯʠʥʦʶ ʚʠʥʠʢʥʝʥʥʷ ʜʚʦʭ 

ʜʦʜʘʪʢʦʚʠʭ ʢʣʘʩʽʚ ʪʚʘʨʠʥ ʻ ʨʝʢʦʤʙʽʥʘʮʽʷ ʙʘʪʴʢʽʚʩʴʢʠʭ ʛʝʥʦʤʽʚ ʫ ʜʝʷʢʠʭ ʛʽʙʨʠʜʥʠʭ 

ʦʩʦʙʠʥ. ʇʨʠ ʮʴʦʤʫ ʩʭʨʝʱʫʚʘʥʥʷ ʛʽʙʨʠʜʽʚ ʛʽʙʨʠʜʥʽ ʦʩʦʙʠʥʠ çPelophylax 

esculentusè, ʱʦ ʧʨʦʜʫʢʫʶʪʴ ʨʝʢʦʤʙʽʥʘʥʪʥʽ ʛʘʤʝʪʠ, ʟ ʦʩʦʙʠʥʘʤʠ ʩʪʘʚʢʦʚʦʾ ʞʘʙʠ (P. 

lessonae), ʧʦʨʦʜʞʫʻ ʛʽʙʨʠʜʽʚ-ʨʝʢʦʤʙʽʥʘʥʪʽʚ (Er), ʘ ʩʭʨʝʱʫʚʘʥʥʷ ʟ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ 

ʦʟʝʨʥʦʾ ʞʘʙʠ (P. ridibundus) - ʦʩʦʙʠʥ ʦʟʝʨʥʦʾ ʞʘʙʠ ʟ ʽʥʪʨʦʛʨʝʩʽʻʶ ʛʝʥʽʚ ʜʨʫʛʦʛʦ 

ʚʠʜʫ (Ri) (ʅʝʢʨʘʩʦʚʘ ʪʘ ʽʥ., 2004; ʄʦʨʦʟʦʚ-ʃʝʦʥʦʚ ʠ ʜʨ., 2007; ʄʝʞʞʝʨʠʥ ʠ ʜʨ., 

2007). ʇʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʛʝʥʫ Ldh-B ʧʨʦʚʦʜʠʣʦʩʷ ʤʝʪʦʜʦʤ ʛʝʣʴ-

ʝʣʝʢʪʨʦʬʦʨʝʟʫ (ʨʠʩ. 2.6) ʟʘ ʩʪʘʥʜʘʨʪʥʦʶ ʤʝʪʦʜʠʢʦʶ (ʄʝʞʞʝʨʽʥ ʪʘ ʇʻʩʢʦʚ, 1992) 

ʩʧʽʚʨʦʙʽʪʥʠʢʦʤ ʚʽʜʜʽʣʫ ɽʚʦʣʶʮʽʡʥʦ-ʛʝʥʝʪʠʯʥʠʭ ʦʩʥʦʚ ʩʠʩʪʝʤʘʪʠʢʠ ɯʥʩʪʠʪʫʪʫ 

ʟʦʦʣʦʛʽʾ ʽʤ. ɯ. ɯ. ʐʤʘʣʴʛʘʫʟʝʥʘ ʅɸʅ ʋʢʨʘʾʥʠ, ʄʦʨʦʟʦʚʠʤ-ʃʝʦʥʦʚʠʤ ʉ. ʖ.  
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ʈʠʩ. 2.6. ʅʘ ʛʝʣʽ ʥʦʤʝʨʠ 6, 7 (ʟʣʽʚʘ ʥʘʧʨʘʚʦ) - ʛʽʙʨʠʜʠ (ʛʝʥʦʪʠʧ Ldh-B64/100), 

8, 9 - ʦʩʦʙʠʥʠ P. ridibundus ʟ ʽʥʪʨʦʛʨʝʩʽʻʶ (ʛʝʥʦʪʠʧ Ldh-B71/100). 

 

2.9. ʉʪʚʦʨʝʥʥʷ ʦʙ`ʻʢʪʽʚ ʜʣʷ ʦʭʦʨʦʥʠ ʘʤʬʽʙʽʡ 

 ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʪʝʨʠʪʦʨʽʡ ʉʤʘʨʘʛʜʦʚʦʾ ʤʝʨʝʞʽ ʽ ʧʦʜʘʣʴʰʦʛʦ ʾʭ 

ʚʢʣʶʯʝʥʥʷ ʜʦ ʦʬʽʮʽʡʥʦʾ Emerald Network of Ukraine ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʧʨʦʛʨʘʤʘ 

Standard Data Form Manager (SDM Manager, v.4.2.3), ʱʦ ʜʦʟʚʦʣʷʻ ʛʝʥʝʨʫʚʘʪʠ 

ʩʪʘʥʜʘʨʪʥʫ ʬʦʨʤʫ ʜʘʥʠʭ, ʷʢʘ ʦʧʠʩʫʻ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʥʘ ʜʘʥʽʡ ʪʝʨʠʪʦʨʽʾ ʽ 

ʚʽʜʧʦʚʽʜʥʦ ʾʾ ʮʽʥʥʽʩʪʴ ʷʢ ʦʙ`ʻʢʪʘ ʉʤʘʨʘʛʜʦʚʦʾ ʤʝʨʝʞʽ. ɼʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ ʪʘ 

ʩʪʚʦʨʝʥʥʷ ʢʘʨʪ ʫ ʬʦʨʤʘʪʘʭ (*.kml, *.shp) ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʧʨʦʛʨʘʤʠ Google 

Earth Pro (Earth v.7.3.3). ʇʦʜʘʣʴʰʘ ʨʦʙʦʪʘ ʟ ʢʘʨʪʘʤʠ ʚʠʢʦʥʫʚʘʣʘʩʷ ʫ ʧʨʦʛʨʘʤʽ 

QGIS (v.2.181, QGIS Development Team, 2016. QGIS Geographic Information 

System. Open Source Geospatial Foundation. URL http://qgis.org). ʊʦʯʢʠ ʟʥʘʭʽʜʦʢ 

ʘʤʬʽʙʽʡ, ʪʦʙʪʦ ʩʬʦʨʤʦʚʘʥʘ ʙʘʟʘ ʜʘʥʠʭ ʨʝʻʩʪʨʘʮʽʡ ʘʤʬʽʙʽʡ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʷ ʥʘʥʦʩʠʣʘʩʷ ʥʘ ʤʘʧʫ ʋʢʨʘʾʥʠ ʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʷʚʥʦʩʪʽ 

ʢʣʘʩʪʝʨʽʚ ʪʦʯʦʢ ʟʥʘʭʽʜʦʢ ʮʽʣʴʦʚʠʭ ʚʠʜʽʚ (ʢʫʤʢʘ ʯʝʨʚʦʥʦʯʝʨʝʚʘ ʪʘ ʪʨʠʪʦʥ 

ʛʨʝʙʽʥʯʘʩʪʠʡ) ʦʙʠʨʘʣʠʩʷ ʜʽʣʷʥʢʠ ʜʣʷ ʧʦʪʝʥʮʽʡʥʦʛʦ ʚʢʣʶʯʝʥʥʷ ʚ ʉʤʘʨʘʛʜʦʚʫ 

ʤʝʨʝʞʫ. ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʰʠʭ ʙʘʟ ʜʘʥʠʭ ʧʨʦ ʨʝʻʩʪʨʘʮʽʾ 

ʽʥʰʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ ʽ ʪʚʘʨʠʥ ʈʝʟʦʣʶʮʽʡ 6 ʪʘ 8 ɹʝʨʥʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ. ɺ ʤʽʩʮʷʭ 

ʥʘʡʙʽʣʴʰʦʛʦ ʩʢʫʧʯʝʥʥʷ ʧʽʜʪʚʝʨʜʞʝʥʠʭ ʪʦʯʦʢ ʨʝʻʩʪʨʘʮʽʾ ʜʘʥʠʭ ʚʠʜʽʚ ʙʫʣʦ 

ʧʨʦʚʝʜʝʥʦ ʚʽʟʫʘʣʴʥʫ ʦʮʽʥʢʫ ʩʪʫʧʝʥʷ ʟʙʝʨʝʞʝʥʦʩʪʽ ʪʝʨʠʪʦʨʽʡ ʪʘ ʾʭ ʧʨʠʜʘʪʥʦʩʪʽ ʜʦ 

ʧʦʜʘʣʴʰʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʷʢ ʨʝʬʫʛʽʫʤʽʚ ʜʣʷ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʚʠʜʽʚ, ʷʢ ʧʽʜ ʯʘʩ 

ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ (ʚʢʣʶʯʘʶʯʠ ʦʩʦʙʠʩʪʠʡ ʜʦʩʚʽʜ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ʤʽʩʮʷʭ ʫʩʽʭ 

ʩʧʽʚʘʚʪʦʨʽʚ), ʪʘʢ ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʨʪʦʛʨʘʬʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦʩʪʫʧʥʦʛʦ ʚ Google 

http://qgis.org/
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Earth Pro. ʇʽʩʣʷ ʩʪʚʦʨʝʥʥʷ ʢʦʥʪʫʨʽʚ ʦʙ`ʻʢʪʽʚ ʚʽʜʙʫʚʘʣʦʩʷ ʟʘʧʦʚʥʝʥʥʷ ʩʪʘʥʜʘʨʪʥʠʭ 

ʬʦʨʤ ʜʘʥʠʭ (SDF) ʪʘ ʩʪʚʦʨʝʥʥʷ ʻʜʠʥʦʾ ʢʘʨʪʠ ʧʨʦʧʦʥʦʚʘʥʠʭ ʦʙ`ʻʢʪʽʚ, ʧʽʩʣʷ ʯʦʛʦ 

ʧʝʨʝʣʽʢ ʬʦʨʤ ʪʘ ʢʘʨʪʠ ʧʦʜʘʚʘʣʠʩʷ ʜʦ ʄʽʥʽʩʪʝʨʩʪʚʘ ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ 

ʋʢʨʘʾʥʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʦʙʛʦʚʦʨʝʥʥʷ, ʟʘʪʚʝʨʜʞʝʥʥʷ ʪʘ ʧʝʨʝʜʘʯʽ ʜʣʷ ʘʥʘʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʜʫʨ ʥʘ ʨʽʚʥʽ ɹʝʨʥʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ. ʆʬʽʮʽʡʥʘ ʯʘʩʪʠʥʘ ʧʦʜʘʥʥʷ ʥʘ ʚʢʣʶʯʝʥʥʷ 

ʮʠʭ ʦʙ`ʻʢʪʽʚ ʚʽʜʙʫʚʘʣʘʩʷ ʟʘ ʧʦʩʝʨʝʜʥʠʮʪʚʘ ʪʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʫʯʘʩʪʽ ʥʝʫʨʷʜʦʚʦʾ 

ʛʨʦʤʘʜʩʴʢʦʾ ʦʨʛʘʥʽʟʘʮʽʾ çʋʢʨʘʾʥʩʴʢʘ ʇʨʠʨʦʜʦʦʭʦʨʦʥʥʘ ɻʨʫʧʘè (UNCG).  
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ʈʆɿɼɯʃ 3 

ʈɽɿʋʃʔʊɸʊʀ ɼʆʉʃɯɼɾɽʅʔ ʊɸ ɰʍ ʆɹɻʆɺʆʈɽʅʅʗ 

 

3.1. ɽʢʦʣʦʛʦ-ʬʘʫʥʽʩʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʷʚʣʝʥʠʭ ʚʠʜʽʚ ʘʤʬʽʙʽʡ 

 

ɾʘʙʘ ʛʦʩʪʨʦʤʦʨʜʘ (Rana arvalis) 

ʆʭʦʨʦʥʥʠʡ ʩʪʘʪʫʩ. ɾʘʙʘ ʛʦʩʪʨʦʤʦʨʜʘ ʥʝ ʤʘʻ ʦʩʦʙʣʠʚʦʛʦ ʦʭʦʨʦʥʥʦʛʦ 

ʩʪʘʪʫʩʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, ʧʨʦʪʝ, ʷʢ ʽ ʜʣʷ ʽʥʰʠʭ ʚʠʜʽʚ ʟʝʤʥʦʚʦʜʥʠʭ, 

ʚʽʜʩʣʽʜʢʦʚʫʚʘʥʥʷ ʫ ʯʘʩʽ ʪʦʯʦʢ ʟʥʘʭʽʜʦʢ ʮʴʦʛʦ ʚʠʜʫ ʪʘ ʦʮʽʥʢʘ ʩʪʘʥʫ ʧʦʧʫʣʷʮʽʡ ʻ 

ʘʢʪʫʘʣʴʥʠʤʠ ʚ ʨʘʤʢʘʭ ʧʨʦʚʝʜʝʥʥʷ ʟʘʛʘʣʴʥʦʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ 

ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ. ʊʠʤ ʥʝ ʤʝʥʰ ʮʝʡ ʚʠʜ ʟʘʥʝʩʝʥʦ ʜʦ ɼʦʜʘʪʢʫ ɯɯ ɹʝʨʥʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ 

ʧʨʦ ʦʭʦʨʦʥʫ ʜʠʢʦʾ ʬʣʦʨʠ ʪʘ ʬʘʫʥʠ ʽ ʧʨʠʨʦʜʥʠʭ ʩʝʨʝʜʦʚʠʱ ʽʩʥʫʚʘʥʥʷ ʚ ɭʚʨʦʧʽ, 

ʏʝʨʚʦʥʦʛʦ ʩʧʠʩʢʫ ʄʽʞʥʘʨʦʜʥʦʛʦ ʩʦʶʟʫ ʦʭʦʨʦʥʠ ʧʨʠʨʦʜʠ (ʄʉʆʇ) ʧʽʜ ʢʘʪʝʛʦʨʽʻʶ 

LC (Least Concern; ɺʠʜʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʧʽʜ ʥʘʡʤʝʥʰʦʶ ʟʘʛʨʦʟʦʶ). ɺʠʜ ʟʘʥʝʩʝʥʦ 

ʜʦ ʩʧʠʩʢʽʚ ʨʝʛʽʦʥʘʣʴʥʦ ʨʽʜʢʽʩʥʠʭ ʚʠʜʽʚ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʦʩʦʙʣʠʚʽʡ ʦʭʦʨʦʥʽ ʫ 

ʃʴʚʽʚʩʴʢʽʡ ʪʘ ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ ʦʙʣʘʩʪʷʭ. 

ʈʦʟʧʦʚʩʶʜʞʝʥʥʷ ʪʘ ʭʘʨʘʢʪʝʨʥʽ ʙʽʦʪʦʧʠ. ɾʘʙʘ ʛʦʩʪʨʦʤʦʨʜʘ (R. arvalis) 

ʨʽʚʥʦʤʽʨʥʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʫʩʽʡ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ - ɺʦʣʠʥʩʴʢʦʤʫ (ɿʘʭʽʜʥʦʤʫ) 

ʇʦʣʽʩʩʽ, ɾʠʪʦʤʠʨʩʴʢʦʤʫ (ʎʝʥʪʨʘʣʴʥʦʤʫ) ʇʦʣʽʩʩʽ ʪʘ ʄʘʣʦʤʫ ʇʦʣʽʩʩʽ (ɼʦʜʘʪʦʢ 

7ɸ), ʘ ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʠʭ ʟʘʧʠʩʽʚ ʩʢʣʘʜʘʻ 291 (ʂʠʾʚʩʴʢʘ ʦʙʣ. ï 39, 

ɾʠʪʦʤʠʨʩʴʢʘ ʦʙʣ. ï 63, ʈʽʚʥʝʥʩʴʢʘ ʦʙʣ. ï 49, ɺʦʣʠʥʩʴʢʘ ʦʙʣ. ï 131, ʃʴʚʽʚʩʴʢʘ ʦʙʣ. 

ï 8, ʍʤʝʣʴʥʠʮʴʢʘ ʦʙʣ. ï 1). R. arvalis ʟʘʟʚʠʯʘʡ ʤʝʰʢʘʻ ʥʘ ʝʢʦʪʦʥʥʠʭ ʜʽʣʷʥʢʘʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʥʠʟʴʢʦʨʦʩʣʠʤʠ ʜʝʨʝʚʘʤʠ ʪʘ ʢʫʱʘʤʠ, ʘ ʪʘʢʦʞ ʥʘ ʙʦʣʦʪʘʭ, ʚʠʨʫʙʢʘʭ, 

ʣʫʢʘʭ, ʧʦʣʷʭ. ʍʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʜʦʚʦʣʽ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʩʠʥʘʥʪʨʦʧʽʟʘʮʽʾ, 

ʥʘʩʝʣʷʶʯʠ ʪʘʢʦʞ ʛʦʨʦʜʠ, ʧʨʠʚʘʪʥʽ ʧʨʠʩʘʜʠʙʥʽ ʜʽʣʷʥʢʠ, ʩʘʜʠ, ʧʘʨʢʠ, ʣʽʩʦ-ʧʘʨʢʦʚʽ 

ʟʦʥʠ. ʊʘʢʦʞ ʛʦʩʪʨʦʤʦʨʜʘ ʞʘʙʘ ʻ ʪʠʧʦʚʠʤ ʚʠʜʦʤ ʪʘʢʠʭ ʦʩʝʣʠʱ ʟ ʈʝʟʦʣʶʮʽʾ 4 

ɹʝʨʥʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ, ʷʢ: ʟʘʨʦʩʪʽ Hottonia palustris ʥʘ ʤʽʣʢʦʚʦʜʜʷʭ (C1.3413), ʙʘʛʘʪʽ 

ʥʠʟʠʥʥʽ ʙʦʣʦʪʘ, ʚ ʪ. ʯ. ʝʚʪʨʦʬʥʽ ʚʠʩʦʢʦʪʨʘʚʥʽ ʥʠʟʠʥʥʽ ʙʦʣʦʪʘ ʪʘ ʢʘʨʙʦʥʘʪʥʽ ʬʣʝʰʽ 

ʡ ʤʦʯʘʨʽ (D4.1), ʟʘʨʦʩʪʽ ʢʨʫʧʥʠʭ ʦʩʦʢ ʧʝʨʝʚʘʞʥʦ ʙʝʟ ʟʘʩʪʦʶ ʚʦʜʠ (D5.2), ʤʦʢʨʽ ʘʙʦ 

ʚʦʣʦʛʽ ʝʚʪʨʦʬʥʽ ʪʘ ʤʝʟʦʪʨʦʬʥʽ ʣʫʢʠ (E3.4), ʤʦʢʨʽ ʘʙʦ ʚʦʣʦʛʽ ʚʠʩʦʢʦʪʨʘʚʥʽ ʪʘ 
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ʧʘʧʦʨʦʪʝʚʽ ʫʟʣʽʩʩʷ ʪʘ ʣʫʢʠ (E5.4), ʟʘʙʦʣʦʯʝʥʽ ʭʚʦʡʥʽ ʣʽʩʠ ʥʝʤʦʨʘʣʴʥʦʾ ʟʦʥʠ (G3.E). 

ɼʣʷ ʥʝʨʝʩʪʫ ʦʙʠʨʘʻ ʧʝʨʝʚʘʞʥʦ ʧʨʠʨʦʜʥʽ ʚʦʜʦʡʤʠ (ʩʝʟʦʥʥʽ ʧʽʩʣʷ ʚʝʩʥʷʥʠʭ ʧʦʚʝʥʝʡ 

ʦʟʝʨʮʷ, ʟʘʧʣʘʚʠ ʨʽʯʦʢ, ʧʦʪʽʯʢʠ, ʩʪʨʫʤʢʠ, ʙʦʣʦʪʘ ʪʘ ʽʥʰʽ ʚʦʜʦʡʤʠ). ʊʘʢʦʞ ʥʝʨʝʩʪ 

ʚʽʜʤʽʯʘʚʩʷ ʫ ʧʨʠʜʦʨʦʞʥʽʭ ʢʘʥʘʚʘʭ, ʟʨʦʰʫʚʘʣʴʥʠʭ ʢʘʥʘʣʘʭ, ʩʪʘʚʢʘʭ.  

 

 

 

 

ʈʠʩ 3.1. ʄʦʨʬʠ R. arvalis: ʙʝʟʚʽʟʝʨʫʥʢʦʚʘ (ʟʣʽʚʘ) ʪʘ ʟ ʧʽʜʚʠʱʝʥʦʶ 

ʢʨʘʧʯʘʩʪʽʩʪʶ (ʩʧʨʘʚʘ).  

 

ʄʦʨʬʦʣʦʛʽʯʥʠʡ ʦʧʠʩ. ʎʝʡ ʚʠʜ ʘʤʬʽʙʽʡ ʻ ʥʝʚʝʣʠʢʠʤ ʟʘ ʨʦʟʤʽʨʘʤʠ 

ʧʨʝʜʩʪʘʚʥʠʢʦʤ ʨʦʜʫ Rana, ʨʦʜʠʥʠ Ranidae (ɼʦʜʘʪʦʢ 5ɸ). ɿʛʽʜʥʦ ʜʦ ʦʪʨʠʤʘʥʠʭ 

ʜʘʥʠʭ ʧʨʦʤʽʨʽʚ ʜʦʚʞʠʥʘ ʪʽʣʘ ʩʘʤʮʽʚ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʪʝʨʠʪʦʨʽʾ ʩʢʣʘʜʘʻ ʚ 

ʩʝʨʝʜʥʴʦʤʫ 48,47 ʤʤ, ʩʘʤʠʮʴ ï 49,47 ʤʤ (ʪʘʙʣ. 3.1). ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ ʦʢʨʝʤʽ ʤʦʨʬʠ ʟʘʙʘʨʚʣʝʥʥʷ, ʷʢʽ ʜʝʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʦʧʠʩʫ 

ʚ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣʘʭ. ɼʦ ʪʘʢʠʭ ʤʦʨʬ ʥʘʣʝʞʘʪʴ ʪʚʘʨʠʥʠ, ʱʦ ʚʟʘʛʘʣʽ ʧʦʟʙʘʚʣʝʥʽ 

çʣʷʤʙʜʘè-ʧʦʜʽʙʥʠʭ ʪʘ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ ʚʽʟʝʨʫʥʢʫ ʘʙʦ ʪʚʘʨʠʥʠ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ 

ʯʦʨʥʠʭ ʢʨʘʧʦʢ (ʧʽʜʚʠʱʝʥʘ ʢʨʘʧʯʘʩʪʽʩʪʴ (ʨʠʩ. 3.1). ʆʩʦʙʠʥʠ ʙʝʟ ʚʽʟʝʨʫʥʢʫ ʙʫʣʠ 

ʚʠʷʚʣʝʥʽ ʧʦʙʣʠʟʫ ʦʟ. ɹʽʣʝ, ɺʦʣʦʜʠʤʠʨʝʮʴʢʦʛʦ ʨ-ʥʫ, ʈʽʚʥʝʥʩʴʢʦʾ ʦʙʣ. ʏʘʩʪʢʘ ʪʘʢʠʭ 

ʩʢʣʘʣʘ 1,8% (n ʚʠʙʽʨʢʠ = 56). ʆʩʦʙʠʥʠ ʟ ʚʠʩʦʢʦʶ ʢʨʘʧʯʘʩʪʽʩʪʶ ʙʫʣʠ ʚʠʷʚʣʝʥʽ 

ʧʦʙʣʠʟʫ ʦʟ. ʇʽʩʦʯʥʝ, ʐʘʮʴʢʦʛʦ ʨ-ʥʫ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣ. ʏʘʩʪʢʘ ʪʘʢʠʭ ʦʩʦʙʠʥ ʩʢʣʘʣʘ 

6,7% (n ʚʠʙʽʨʢʠ = 15). 
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ʄʦʨʬʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʜʫ ʟ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʫ ʚʠʛʣʷʜʽ 

ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʨʦʤʽʨʽʚ ʪʘ ʚʠʨʘʭʫʚʘʥʠʭ ʽʥʜʝʢʩʽʚ ʥʘʚʝʜʝʥʘ ʚ 

ʪʘʙʣʠʮʽ (ʪʘʙʣ. 3.1) ʜʣʷ ʩʘʤʮʽʚ (n=90) ʪʘ ʩʘʤʠʮʴ (n=50). 

 

ʊʘʙʣʠʮʷ 3.1  

ʉʝʨʝʜʥʽ ʧʦʢʘʟʥʠʤʠ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʨʦʤʽʨʽʚ ʜʣʷ ʦʙʦʭ ʩʪʘʪʝʡ ʛʦʩʪʨʦʤʦʨʜʦʾ ʞʘʙʠ 

ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʷʥʥʷ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ t-ʢʨʠʪʝʨʽʷ ʉʪʴʶʜʝʥʪʘ 

(df=138; ʨ<0,05).  

 ʉʘʤʮʽ ǁǁ ʉʘʤʠʮʽ ǀǀ 

t-value p 
ʇʨʦʤʽʨ 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 

(ʤʤ) 

Min  

(ʤʤ) 

Max 

(ʤʤ) 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 

(ʤʤ) 

Min  

(ʤʤ) 

Max 

(ʤʤ) 

L.  48,18Ñ3,99 39,21 55,00 49,47Ñ5,15 35,93 61,27 -1,65109 0,1009 

L.c. 15,99Ñ1,55 12,68 21,97 15,12Ñ1,86 12,40 19,50 2,94480 0,0037 

D.r.-o. 6,35Ñ0,63 4,32 7,55 6,15Ñ0,85 4,32 8,12 1,55116 0,1231 

L.o. 5,39Ñ0,66 4,2 7,30 5,06Ñ0,82 3,92 7,02 2,54380 0,0120 

F. 24,70Ñ3,08 18,74 34,96 22,35Ñ3,35 17,43 29,80 4,18972 0,0000 

T. 27,26Ñ3,14 21,21 37,71 24,52Ñ3,45 18,51 30,70 4,76056 0,0000 

L.c.s. 14,43Ñ1,6 11,32 20,04 13,08Ñ1,88 9,82 16,82 4,46776 0,0000 

D.h. 4,79Ñ0,71 3,50 7,89 4,39Ñ0,6 3,34 5,70 3,27673 0,0013 

L.t .ci. 2,76Ñ0,39 1,93 3,82 2,53Ñ0,37 1,61 3,43 3,36148 0,0010 

D.n.o. 2,81Ñ0,36 2,14 3,87 2,70Ñ0,42 1,86 3,53 1,52997 0,1283 

Sp.oc. 6,01Ñ0,65 4,78 8,26 5,78Ñ0,8 4,20 7,34 1,88609 0,0613 

Sp.in. 3,12Ñ0,45 2,05 4,38 2,97Ñ0,46 2,02 4,31 1,79156 0,0753 

Sp.ip. 3,68Ñ0,46 2,80 4,90 3,51Ñ0,4 2,67 4,77 2,17520 0,0313 

D.tym.o. 2,28Ñ0,45 1,13 3,93 2,06Ñ0,43 1,13 3,14 2,82720 0,0053 

Lt.p.  3,35Ñ0,41 2,47 4,27 3,22Ñ0,48 1,98 4,39 1,62855 0,1056 

Lt.c. 16,18Ñ1,58 13,00 19,43 15,42Ñ2,14 10,67 19,75 2,38881 0,0182 

L.tym.  3,01Ñ0,48 1,80 4,00 2,83Ñ0,51 1,94 4,00 2,08267 0,0391 

L.c./L. 0,33Ñ0,01 0,28 0,41 0,30Ñ0,02 0,25 0,35 7,15248 0,0000 
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L.c./Lt.c. 0,99Ñ0,05 0,83 1,14 0,98Ñ0,05 0,87 1,16 0,54480 0,5867 

D.n.o./D.r.-

o. 
0,44Ñ0,05 0,33 0,65 0,44Ñ0,04 0,32 0,53 0,36333 0,7169 

Sp.in./Sp.o

c. 
0,52Ñ0,06 0,36 0,71 0,51Ñ0,05 0,43 0,62 0,32256 0,7475 

L.o./L.c. 0,33Ñ0,02 0,25 0,39 0,33Ñ0,03 0,25 0,39 0,52886 0,5977 

L.o./L.tym.  1,81Ñ0,25 1,33 2,88 1,80Ñ0,2 1,37 2,30 0,20634 0,8368 

D.tym.o./L.

tym. 
0,76Ñ0,14 0,42 1,17 0,73Ñ0,11 0,54 1,03 1,39638 0,1648 

Lt.p./Lt.c.  0,20Ñ0,02 0,13 0,26 0,21Ñ0,02 0,16 0,25 -0,54820 0,5844 

F./T. 0,90Ñ0,03 0,81 0,99 0,91Ñ0,04 0,75 1,01 -0,77852 0,4375 

L./F. 1,96Ñ0,16 1,49 2,33 2,23Ñ0,24 1,88 2,90 -7,90235 0,0000 

L./T.  1,77Ñ0,12 1,38 2,01 2,03Ñ0,2 1,79 2,74 -9,35379 0,0000 

D.h./L.t.ci. 1,75Ñ0,28 1,29 3,24 1,74Ñ0,19 1,35 2,34 0,07234 0,9424 

T./L.t.ci.  9,95Ñ1,16 6,92 13,58 9,72Ñ0,98 7,74 13,14 1,16959 0,2441 

L./(F.+T.) 0,93Ñ0,06 0,71 1,08 1,06Ñ0,1 0,92 1,41 -8,92554 0,0000 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ t-ʪʝʩʪʫ ʜʣʷ R. arvalis ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʽ 

ʚʽʜʤʽʥʥʦʩʪʽ (p<0,05) ʤʽʞ ʩʪʘʪʷʤʠ ʫ ʜʝʷʢʠʭ ʘʙʩʦʣʶʪʥʠʭ ʟʥʘʯʝʥʥʷʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʽʥʜʝʢʩʘʭ (ʪʘʙʣ. 3.1): L.c., F., T., L.c.s., D.h., L.o., Sp.ip., L.t.ci., Lt.c., 

L.tym., D.tym.o., L.c./L., L./F., L./T., L./(F.+T.). 

ʉʝʟʦʥʥʘ ʪʘ ʜʦʙʦʚʘ ʘʢʪʠʚʥʽʩʪʴ. ʉʝʟʦʥʥʘ ʘʢʪʠʚʥʽʩʪʴ ʧʦʯʠʥʘʻʪʴʩʷ ʚ ʩʝʨʝʜʠʥʽ 

ʙʝʨʝʟʥʷ (ʥʘʡʙʽʣʴʰ ʨʘʥʥʷ ʨʝʻʩʪʨʘʮʽʷ ʚʠʜʫ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ 8 ʙʝʨʝʟʥʷ (2019 ʨ., 

ɼʫʙʝʥʩʴʢʠʡ ʬʦʨʪ, ʤ. ɼʫʙʥʦ, ʈʽʚʥʝʥʩʴʢʘ ʦʙʣ. ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʧʦʚʽʪʨʷ +8 Áʉ)) ʪʘ 

ʪʨʠʚʘʻ ʜʦ ʢʽʥʮʷ ʞʦʚʪʥʷ (ʥʘʡʙʽʣʴʰ ʧʽʟʥʷ ʨʝʻʩʪʨʘʮʽʷ ʚʠʜʫ ʜʘʪʫʻʪʴʩʷ 28 ʞʦʚʪʥʷ 

(2020 ʨ., ʩ. ʆʨʞʽʚ, ʈʽʚʥʝʥʩʴʢʘ ʦʙʣ.)). ʇʨʦʪʷʛʦʤ ʜʦʙʠ ʘʢʪʠʚʥʽʩʪʴ ʛʦʩʪʨʦʤʦʨʜʠʭ ʞʘʙ 

ʚʽʜʤʽʯʘʣʘʩʷ ʚ ʧʝʨʽʦʜ ʟ 07:00 ʜʦ 12:30 ʪʘ ʟ 19:00 ʜʦ 00:00. ɿʠʤʫʶʪʴ ʥʘ ʩʫʰʽ ʫ 

ʧʦʨʦʞʥʠʥʘʭ ʛʨʫʥʪʫ (ʥʦʨʘʭ, ʫʱʝʣʠʥʘʭ, ʷʤʘʭ, ʽʥʢʦʣʠ ʫ ʧʽʜʚʘʣʘʭ ʪʘ ʝʣʝʤʝʥʪʘʭ 

ʟʘʢʠʥʫʪʠʭ ʣʶʜʩʴʢʠʭ ʞʠʪʝʣ), ʽʥʢʦʣʠ ʨʦʟʰʠʨʶʶʪʴ ʥʘʷʚʥʝ ʤʽʩʮʝ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʜʦʙʨʝ ʨʦʟʚʠʥʫʪʠʭ ʧ`ʷʪʦʯʥʠʭ ʙʫʛʨʽʚ. 
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ʏʠʩʝʣʴʥʽʩʪʴ. ɼʘʥʽ ʱʦʜʦ ʯʠʩʝʣʴʥʦʩʪʽ ʪʘ ʯʘʩʪʦʪʠ ʪʨʘʧʣʷʥʥʷ R. arvalis ʥʘ 

ʤʘʨʰʨʫʪʥʠʭ ʦʙʣʽʢʘʭ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ (ɼʦʜʘʪʦʢ 6ɸ). ʅʘ ʪʝʨʠʪʦʨʽʾ ʟʘʢʠʥʫʪʦʛʦ 

ʣʽʢʘʨʥʷʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʧʦʙʣʠʟʫ ʩʘʜʠʙʠ ʈʽʚʥʝʥʩʴʢʦʛʦ ʇɿ ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ 

ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ, ʛʦʩʪʨʦʤʦʨʜʽ ʞʘʙʠ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʢʦʞʥʦʛʦ ʨʘʟʫ ʧʽʜ ʯʘʩ 

ʧʝʨʝʚʽʨʢʠ 2013, 2014, 2018, 2020 ʨʦʢʘʭ ʫ ʢʽʣʴʢʦʩʪʽ 2, 4, 3 ʪʘ 2 ʦʩʦʙʠʥʠ ʚʽʜʧʦʚʽʜʥʦ. 

ʋ ʥʘʡʘʢʪʠʚʥʽʰʫ ʬʘʟʫ ʥʝʨʝʩʪʦʚʦʛʦ ʧʝʨʽʦʜʫ ʙʫʣʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʩʢʫʧʯʝʥʥʷ R. 

arvalis ʥʘ 100 ʤ ʙʝʨʝʛʦʚʦʾ ʣʽʥʽʾ ʥʝʨʝʩʪʦʚʦʾ ʚʦʜʦʡʤʠ (ɾʠʪʦʤʠʨʩʴʢʘ ʦʙʣ., 

ʄʘʣʠʥʩʴʢʠʡ ʨ-ʥ, ʩʪʘʨʠʮʷ ʨ. ɯʨʰʘ ʧʦʙʣʠʟʫ ʤ. ʄʘʣʠʥ, 04.2014) ʱʦ ʩʢʣʘʜʘʣʘ 47 ʦʩ.; 

ʥʘʧʨʠʢʽʥʮʽ ʥʝʨʝʩʪʦʚʦʛʦ ʧʝʨʽʦʜʫ ʙʫʣʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 11 ʦʩ. R. arvalis ʥʘ 100 ʤ 

ʙʝʨʝʛʦʚʦʾ ʣʽʥʽʾ ʥʝʨʝʩʪʦʚʦʾ ʚʦʜʦʡʤʠ (ɺʦʣʠʥʩʴʢʘ ʦʙʣ., ʄʘʥʝʚʠʮʴʢʠʡ ʨ-ʥ., ʥʘ ʧʜ. ʚʽʜ 

ʩ. ɻʘʣʫʟʽʷ, ʢʘʥʘʣ ʧʨʠ ʜʦʨʦʟʽ, 04.2021). ʋ ʧʦʟʘʥʝʨʝʩʪʦʚʠʡ ʧʝʨʽʦʜ ʟʘʨʝʻʩʪʨʦʚʘʥʘ 

ʯʠʩʝʣʴʥʽʩʪʴ ʞʘʙʠ ʛʦʩʪʨʦʤʦʨʜʦʾ ʩʢʣʘʜʘʣʘ ʚʽʜ 0,14 ʜʦ 11 ʦʩ./100ʤ ʤʘʨʰʨʫʪʫ. ʋ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʘʥʠʤʠ ʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ (ɼʦʜʘʪʦʢ 9) ʮʽ ʜʘʥʽ ʚʢʘʟʫʶʪʴ ʥʘ 

ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʥʠʞʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ, ʭʦʯʘ ʯʝʨʝʟ ʙʨʘʢ ʫʥʽʬʽʢʦʚʘʥʠʭ ʧʦʯʘʪʢʦʚʠʭ 

ʜʘʥʠʭ, ʾʭ ʬʨʘʛʤʝʥʪʘʨʥʽʩʪʴ ʪʘ ʥʝʦʜʥʦʨʽʥʽʩʪʴ, ʯʽʪʢʠʡ ʪʨʝʥʜ ʟʤʽʥʠ ʯʠʩʝʣʴʥʦʩʪʽ ʯʽʪʢʦ 

ʥʝ ʚʠʟʥʘʯʘʻʪʴʩʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʙʽʦʢʣʽʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʧʨʦʚʝʜʝʥʦʛʦ ʙʽʦʢʣʽʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ (ɼʦʜʘʪʦʢ 8ɸ), ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚ 

ʢʦʥʪʝʢʩʪʽ ʥʘʷʚʥʦʩʪʽ ʢʦʤʙʽʥʘʮʽʡ 19 ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ 

ʽʩʥʫʚʘʥʥʷ ʚʠʜʫ ʻ 23,09% (ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʛʥʦʟʦʚʘʥʦʾ ʡʤʦʚʽʨʥʦʩʪʽ ʧʝʨʝʙʫʚʘʥʥʷ ʚʠʜʫ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʟʥʘʯʝʥʴ ʚʽʜ 0,5 ʜʦ 0,7) ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ ʪʘ 

ʱʝ 5,59% ʪʝʨʠʪʦʨʽʾ ʻ ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʛʦʩʪʨʦʤʦʨʜʦʾ ʞʘʙʠ 

(ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʛʥʦʟʦʚʘʥʦʾ ʡʤʦʚʽʨʥʦʩʪʽ ʧʝʨʝʙʫʚʘʥʥʷ ʚʠʜʫ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 

ʟʥʘʯʝʥʴ ʚʽʜ 0,7 ʜʦ 1). ʉʫʤʘʨʥʦ ʮʽ ʧʦʢʘʟʥʠʢʠ (ʥʘ 2000 ʨʽʢ) ʩʢʣʘʜʘʶʪʴ 28,68% 

ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ (ɼʦʜʘʪʦʢ 2).  

ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʜʝʣʶʚʘʥʥʷ (ʨʠʩ. 2.4) ʥʘʡʙʽʣʴʰʠʡ ʚʢʣʘʜ ʚ 

ʧʦʙʫʜʦʚʘʥʫ ʤʦʜʝʣʴ ʤʘʶʪʴ ʥʘʩʪʫʧʥʽ ʬʘʢʪʦʨʠ: bio13 (ʦʧʘʜʠ ʥʘʡʚʦʣʦʛʽʰʦʛʦ ʤʽʩʷʮʷ, 

19,7%) ʪʘ bio2 (cʝʨʝʜʥʽʡ ʤʽʩʷʯʥʠʡ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʜʽʘʧʘʟʦʥ, 11,1%) (ɼʦʜʘʪʦʢ 10ɸ). 

ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ jackknife-ʪʝʩʪʫ ʙʽʦʢʣʽʤʘʪʠʯʥ ̔ ʧʦʢʘʟʥʠʢʠ bio12 

(ʩʝʨʝʜʥʴʦʨʽʯʥʽ ʦʧʘʜʠ) ʪʘ bio17 (ʦʧʘʜʠ ʥʘʡʩʫʭʽʰʦʛʦ ʢʚʘʨʪʘʣʫ) ʤʘʁʪʴ ʥʘʡʙʽʣʴʰʠʡ 
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ʢʦʝʬʽʮʽʻʥʪ ʚʢʣʘʜʫ ʚ ʤʦʜʝʣ ɹ ʟʘ ʚʝʣʠʯʠʥʦʶ AUC, ʦʩʢʽʣʴʢʠ ʤʽʩʪʠʪʴ ʥʘʡʙʽʣʴʰ 

ʟʥʘʯʫʱʫ ʟ ʪʦʯʢʠ ʟʦʨʫ ʤʦʜʝʣʽ ʽʥʬʦʨʤʘʮʽʶ ï ʧʘʨʘʤʝʪʨʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ 

ʧʦʙʫʜʦʚʽ 25 ʨʝʧʣʽʢ ʤʦʜʝʣʽ (AUC=0,61).  

ɿʛ̔ʜʥʦ ʟ ʧʦʙʫʜʦʚʘʥʠʤʠ ʧʨʦʛʥʦʩʪʠʯʥʠʤʠ ʤʦʜʝʣʷʤʠ ʧʦʰʠʨʝʥʥʷ ʛʦʩʪʨʦʤʦʨʜʦʾ 

ʞʘʙʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʟʥʘʯʝʥʴ 19 ʙʽʦʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʜʦ 2050 

ʨʦʢʫ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʚʠʜʫ ʙʫʜʫʪʴ 16,84% (ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʛʥʦʟʦʚʘʥʦʾ 

ʡʤʦʚʽʨʥʦʩʪʽ ʧʝʨʝʙʫʚʘʥʥʷ ʚʠʜʫ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʟʥʘʯʝʥʴ ʚʽʜ 0,5 ʜʦ 0,7) 

ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ ʪʘ ʱʝ 0,93% ʪʝʨʠʪʦʨʽʾ ʙʫʜʫʪʴ ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʛʦʩʪʨʦʤʦʨʜʦʾ ʞʘʙʠ (ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʛʥʦʟʦʚʘʥʦʾ 

ʡʤʦʚʽʨʥʦʩʪʽ ʧʝʨʝʙʫʚʘʥʥʷ ʚʠʜʫ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʟʥʘʯʝʥʴ ʚʽʜ 0,7 ʜʦ 1). ʉʫʤʘʨʥʦ 

ʮʽ ʧʦʢʘʟʥʠʢʠ ʩʢʣʘʜʘʶʪʴ 17,77% ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ, ʱʦ ʜʝʤʦʥʩʪʨʫʻ 

ʟʤʝʥʰʝʥʥʷ ʧʦʪʝʥʮʽʡʥʦ ʧʨʠʜʘʪʥʠʭ ʟ ʪʦʯʢʠ ʟʦʨʫ ʢʣʽʤʘʪʫ ʪʝʨʠʪʦʨʽʡ ʟʛʽʜʥʦ 

ʧʨʦʛʥʦʩʪʠʯʥʦʾ ʤʦʜʝʣʽ ʥʘ 38,8%. ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʥ̒ʪʘ ʜʝʪʝʨʤʽʥʘʮʽʾ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ 

ʤʦʜʝʣʝʡ ʩʢʣʘʜʘ ̒R2=0,83 (ɼʦʜʘʪʦʢ 3). ʅʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʪʝ, ʱʦ ʛʦʩʪʨʦʤʦʨʜʘ ʞʘʙʘ ʻ 

ʜʦʩʪʘʪʥʴʦ ʩʠʥʘʥʪʨʦʧʽʟʦʚʘʥʠʤ ʪʘ ʝʚʨʠʙʦ̔ʥʪʥʠʤ ʚʠʜʦʤ, ʱʦ ʥʘʩʝʣʷʻ ʚʝʣʠʢʫ 

ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʦʩʝʣʠʱ, ʚʩʝ ʞ ʨʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʜʘʶʪʴ ʣʠʰʝ 

ʨʦʟʫʤʽʥʥʷ ʟʤʽʥʠ ʩʧʨʠʷʪʣʠʚʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʽ ʚʠʤʘʛʘʶʪʴ ʧʨʦʚʝʜʝʥʥʷ ʥʘʟʝʤʥʦʾ 

ʚʝʨʠʬʽʢʘʮʽʾ ʦʪʨʠʤʘʥʠʭ ʤʦʜʝʣʝʡ.  

ɻʦʩʧʦʜʘʨʩʢɹʝ ʟʥʘʯʝʥʥʷ. ɺʠʜʽʣʝʥʥʷ ʟʽ ʰʢʽʨʠ R. arvalis, ʷʢ ʽ ʽʥʰʠʭ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʠʥʠ Ranidae, ʤʽʩʪʷʪʴ ʧʝʧʪʠʜʥʽ ʢʦʤʧʦʥʝʥʪʠ, Rana-box-ʚʤʽʩʥʽ 

ʧʝʧʪʠʜʠ, ʨʘʥʘʪʝʡʨʠʥʠ ʪʦʱʦ, ʱʦ ʟʜʘʪʥʽ ʧʨʠʛʥʽʯʫʚʘʪʠ ʨʽʩʪ ʙʘʢʪʝʨʽʡ ʪʘ ʚʧʣʠʚʘʪʠ ʥʘ 

ʰʚʠʜʢʽʩʪʴ ʤʝʭʘʥʽʟʤʽʚ ʢʦʘʛʫʣʷʮʽʾ ʢʨʦʚʽ (ʆʩʢʠʨʢʦ ʪʘ ʽʥ., 2018). ʊʘʢʦʞ R. arvalis ʻ 

ʚʘʞʣʠʚʠʤ ʙʽʦʽʥʜʠʢʘʪʦʨʦʤ ʩʪʘʥʫ ʚʦʜʦʡʤ ʪʘ ʦʪʦʯʫʶʯʠʭ ʦʩʝʣʠʱ, ʨʝʘʛʫʶʯʠ ʥʘ 

ʥʝʛʘʪʠʚʥʽ ʟʤʽʥʠ ʪʘ ʧʦʷʚʫ ʪʝʨʘʪʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ, ʥʝʙʝʟʧʝʯʥʠʭ ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʜʣʷ 

ʣʶʜʠʥʠ, ʤʘʩʦʚʠʤ ʧʨʦʷʚʦʤ ʟʦʚʥʽʰʥʽʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʘʥʦʤʘʣʽʡ ʪʘ ʢʦʣʠʚʘʥʥʷʤʠ 

ʯʠʩʝʣʴʥʦʩʪʽ. 

 

ɾʘʙʘ ʪʨʘʚ`ʷʥʘ (Rana temporaria) 

ʆʭʦʨʦʥʥʠʡ ʩʪʘʪʫʩ. ɾʘʙʘ ʪʨʘʚ'ʷʥʘ ʟʘʥʝʩʝʥʘ ʜʦ ɼʦʜʘʪʢʫ ɯɯɯ ɹʝʨʥʩʴʢʦʾ 

ʢʦʥʚʝʥʮʽʾ ʪʘ ʏʝʨʚʦʥʦʛʦ ʩʧʠʩʢʫ ʄʉʆʇ ʧʽʜ ʢʘʪʝʛʦʨʽʻʶ LC. ʅʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ 
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ʦʭʦʨʦʥʥʦʛʦ ʩʪʘʪʫʩʫ ʥʝ ʤʘʻ, ʭʦʯʘ ʯʠʩʝʣʴʥʽʩʪʴ ʾʾ ʩʪʨʽʤʢʦ ʩʢʦʨʦʯʫʻʪʴʩʷ ʯʝʨʝʟ 

ʟʤʝʥʰʝʥʥʷ ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʥʝʨʝʩʪʫ ʪʘ ʟʘʛʘʣʴʥʦʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʪʝʨʠʪʦʨʽʡ. ʗʢ ʽ 

ʜʣʷ ʚʩʽʭ ʚʠʜʽʚ ʟʝʤʥʦʚʦʜʥʠʭ, ʚʽʜʩʣʽʜʢʦʚʫʚʘʥʥʷ ʫ ʯʘʩʽ ʪʦʯʦʢ ʟʥʘʭʽʜʦʢ ʮʴʦʛʦ ʚʠʜʫ ʪʘ 

ʦʮʽʥʢʘ ʩʪʘʥʫ ʧʦʧʫʣʷʮʽʡ ʻ ʘʢʪʫʘʣʴʥʠʤʠ ʚ ʨʘʤʢʘʭ ʧʨʦʚʝʜʝʥʥʷ 

ʟʘʛʘʣʴʥʦʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ. ɺʠʜ ʟʘʥʝʩʝʥʦ ʜʦ 

ʩʧʠʩʢʽʚ ʨʝʛʽʦʥʘʣʴʥʦ ʨʽʜʢʽʩʥʠʭ ʚʠʜʽʚ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʦʩʦʙʣʠʚʽʡ ʦʭʦʨʦʥʽ ʫ 

ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ ʦʙʣʘʩʪʽ. 

ʈʦʟʧʦʚʩʶʜʞʝʥʥʷ ʪʘ ʭʘʨʘʢʪʝʨʥʽ ʦʩʝʣʠʱʘ. ɾʘʙʘ ʪʨʘʚ'ʷʥʘ (R. temporaria) 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʫʩʽʡ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ - ɺʦʣʠʥʩʴʢʦʤʫ (ɿʘʭʽʜʥʦʤʫ) ʇʦʣʽʩʩʽ, 

ɾʠʪʦʤʠʨʩʴʢʦʤʫ (ʎʝʥʪʨʘʣʴʥʦʤʫ) ʇʦʣʽʩʩʽ ʪʘ ʄʘʣʦʤʫ ʇʦʣʽʩʩʽ (ɼʦʜʘʪʦʢ 7ɹ), ʧʨʘʚʜʘ 

ʻ ʟʥʘʯʥʦ ʤʝʥʰ ʯʠʩʝʣʴʥʦʶ ʽ ʪʨʘʧʣʷʻʪʴʩʷ ʟʥʘʯʥʦ ʨʽʜʰʝ, ʥʽʞ R. arvalis. ʂʽʣʴʢʽʩʪʴ 

ʜʦʩʣʽʜʞʝʥʠʭ ʟʘʧʠʩʽʚ ʩʢʣʘʜʘʻ 206 (ʂʠʾʚʩʴʢʘ ʦʙʣ. ï 58, ɾʠʪʦʤʠʨʩʴʢʘ ʦʙʣ. ï 55, 

ʈ̔ ʚʥʝʥʩʴʢʘ ʦʙʣ. ï 21, ɺʦʣʠʥʩʴʢʘ ʦʙʣ. ï 42, ʃʴʚʽʚʩʴʢʘ ʦʙʣ. ï 26, ʍʤʝʣʴʥʠʮʴʢʘ ʦʙʣ. ï 

3, ʊʝʨʥʦʧʽʣʴʩʴʢʘ ʦʙʣ. - 1). ʎʝʡ ʚʠʜ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ 

ʩʠʥʘʥʪʨʦʧʽʟʘʮʽʾ. ɿʘʟʚʠʯʘʡ ʪʨʘʧʣʷʻʪʴʩʷ ʥʘ ʣʽʩʦʚʠʭ ʪʘ ʣʽʩʦ-ʩʪʝʧʦʚʠʭ ʜʽʣʷʥʢʘʭ, ʯʘʩʪʦ 

ʚ ʤʽʩʮʷʭ, ʜʝ ʣʽʩ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʧʘʛʦʨʙʽʚ ʘʙʦ ʙʘʣʦʯʥʦ-ʷʨʫʞʥʠʭ 

ʩʠʩʪʝʤ, ʷʢʽ ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʜʦ ʟʙʝʨʝʞʝʥʥʷ ʚʦʣʦʛʠ ʧʨʦʪʷʛʦʤ ʧʦʩʫʰʣʠʚʠʭ ʣʽʪʥʽʭ 

ʤʽʩʷʮʽʚ. ʍʘʨʘʢʪʝʨʥʠʤʠ ʧʨʠʢʣʘʜʘʤʠ ʧʦʜʽʙʥʠʭ ʪʝʨʠʪʦʨʽʡ ʻ ʥʘʧʨʠʢʣʘʜ ʚʽʜʨʦʛʠ 

ʢʨʝʤʝʥʝʮʴʢʠʭ ʛʽʨ ʥʘ ʪʝʨʠʪʦʨʽʾ ʅʇʇ çɼʝʨʤʘʥʩʴʢʦ-ʆʩʪʨʦʟʴʢʠʡè ʧʦʙʣʠʟʫ ʩ. ʄʦʩʪʠ, 

ʈʽʚʥʝʥʩʴʢʘ ʦʙʣ.; ʷʨʫʞʥʽ ʪʘ ʩʭʠʣʦʚʽ ʩʠʩʪʝʤʠ ʅʇʇ çɻʦʣʦʩʽʾʚʩʴʢʠʡè, ʂʠʾʚʩʴʢʘ ʦʙʣ. 

ɿʘ ʫʤʦʚ ʜʦʩʪʘʪʥʴʦʾ ʚʦʣʦʛʦʩʪʽ, ʤʦʞʝ ʪʨʘʧʣʷʪʠʩʷ ʽ ʚ ʣʽʩʦʚʽʡ ʟʦʥʽ ʧʦʙʣʠʟʫ ʥʘʩʝʣʝʥʠʭ 

ʧʫʥʢʪʽʚ, ʥʘʧʨʠʢʣʘʜ ʚ ʫʨ. ʈʦʟʚʠʣʢʘ, ʉʘʨʥʝʥʩʴʢʦʛʦ ʨ-ʥʫ ʈʽʚʥʝʥʩʴʢʦʾ ʦʙʣ. ʇʦʯʘʩʪʠ 

ʪʨʘʚ'ʷʥʘ ʞʘʙʘ ʤʦʞʝ ʪʨʘʧʣʷʪʠʩʷ ʽ ʚ ʣʽʩʦ-ʧʘʨʢʦʚʠʭ ʟʦʥʘʭ ʟʘ ʫʤʦʚʠ ʥʝʜʦʩʪʘʪʥʴʦ 

ʩʠʣʴʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʧʘʨʢ çʇʦʛʫʣʷʥʢʘè, ʃʴʚʽʚʩʴʢʘ ʦʙʣ.). ʅʘ 

ʫʟʣʽʩʩʷʭ ʤʦʞʝ ʩʠʤʧʘʪʨʠʯʥʦ ʩʧʽʚʽʩʥʫʚʘʪʠ ʟ R. arvalis. ʊʨʘʚ'ʷʥʘ ʞʘʙʘ ʻ ʪʠʧʦʚʠʤ 

ʚʠʜʦʤ ʪʘʢʠʭ ʦʩʝʣʠʱ ʟ ʈʝʟʦʣʶʮʽʾ 4 ɹʝʨʥʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ, ʷʢ: ʞʦʨʩʪʢʦʚʦʜʥʽ ʜʞʝʨʝʣʘ 

(ʉ2.12), ʤʦʢʨʽ ʘʙʦ ʚʦʣʦʛʽ ʚʠʩʦʢʦʪʨʘʚʥʽ ʪʘ ʧʘʧʦʨʦʪʝʚʽ ʫʟʣʽʩʩʷ ʪʘ ʣʫʢʠ (E5.4), 

ʮʝʥʪʨʘʣʴʥʦ-ʻʚʨʦʧʝʡʩʴʢʽ ʩʫʙʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʯʘʛʘʨʥʠʢʦʚʽ ʟʘʨʦʩʪʽ (F3.241), ʤʽʰʘʥʽ 

ʜʫʙʦʚʦ-ʚ`ʷʟʦʚʦ-ʷʩʝʥʝʚʽ ʣʽʩʠ ʚʝʣʠʢʠʭ ʨʽʯʦʢ (G1.22), ɹʝʨʝʟʦʚʽ ʣʽʩʠ ʟʽ ʩʬʘʛʥʦʚʠʤʠ 

ʤʦʭʘʤʠ (G1.51), ʷʨʫʞʥʽ ʪʘ ʩʭʠʣʦʚʽ ʣʽʩʠ (G1.A4), ʟʘʙʦʣʦʯʝʥʽ ʭʚʦʡʥʽ ʣʽʩʠ 
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ʥʝʤʦʨʘʣʴʥʦʾ ʟʦʥʠ (G3.E). ɺ ʷʢʦʩʪʽ ʤʽʩʮʴ ʥʝʨʝʩʪʫ ʦʙʠʨʘʻ ʟʘʙʦʣʦʯʝʥʽ ʜʽʣʷʥʢʠ ʟʽ 

ʩʣʘʙʦ-ʧʨʦʪʦʯʥʦʶ ʚʦʜʦʶ, ʧʦʪʽʯʢʠ, ʥʝʚʝʣʠʢ̔  ʪʠʤʯʘʩʦʚʽ ʦʟʝʨʮʷ, ʢʘʥʘʚʠ, ʩʪʨʫʤʢʠ ʥʘ 

ʜʥʽ ʙʘʣʦʢ ʪʘ ʷʨʽʚ, ʾʭ ʨʦʟʰʠʨʝʥʽ ʜʽʣʷʥʢʠ. 

ʄʦʨʬʦʣʦʛʽʯʥʠʡ ʦʧʠʩ. ʊʨʘʚ`ʷʥʘ ʞʘʙʘ ʻ ʥʘʡʙʽʣʴʰʠʤ ʧʨʝʜʩʪʘʚʥʠʢʦʤ ʨʦʜʫ 

Rana ʙʘʪʨʘʭʦʬʘʫʥʠ ʋʢʨʘʾʥʠ (ɼʦʜʘʪʦʢ 5ɹ). ɼʦʚʞʠʥʘ ʪʽʣʘ ʩʘʤʮʽʚ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʽʡ 

ʪʝʨʠʪʦʨʽʾ ʟʛʽʜʥʦ ʟʨʦʙʣʝʥʠʭ ʧʨʦʤʽʨʽʚ ʩʢʣʘʜʘʻ ʚ ʩʝʨʝʜʥʴʦʤʫ 62,93 ʤʤ, ʩʘʤʠʮʴ ï 

65,03 ʤʤ (ʪʘʙʣ. 3.2). ʇʣʷʤʠʩʪʽʩʪʴ ʟʥʘʯʥʦ ʙʽʣʴʰ ʚʠʨʘʞʝʥʘ ʥʽʞ ʫ ʽʥʰʠʭ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. ʅʘʷʚʥʽʩʪ ɹʚʘʨʽʘʥʪʠ ʪʠʧʽʚ ʟʘʙʘʨʚʣʝʥʥʷ 

ʚʢʣʶʯʘʶʪʴ ʤʦʨʬʠ çmaculataè (ʟʘʙʘʨʚʣʝʥʥʷ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʧʣʷʤ) ʪʘ çstriataè 

(ʚʽʟʝʨʫʥʦʢ ʥʘ ʩʧʠʥʽ ʫʪʚʦʨʶʻ ʯʽʪʢʫ ʩʚʽʪʣʦ-ʢʦʨʠʯʥʝʚʫ ʩʤʫʛʫ ʧʦ ʮʝʥʪʨʫ ʚʟʜʦʚʞ 

ʩʧʠʥʠ). ʄʦʨʬʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʜʫ ʟ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʫ ʚʠʛʣʷʜʽ 

ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʨʦʤʽʨʽʚ ʪʘ ʚʠʨʘʭʫʚʘʥʠʭ ʽʥʜʝʢʩʽʚ ʥʘʚʝʜʝʥʘ ʚ 

ʪʘʙʣʠʮʽ (ʪʘʙʣ. 3.2.) ʜʣʷ ʩʘʤʮʽʚ (n=67) ʪʘ ʩʘʤʠʮʴ (n=51). 

 

ʊʘʙʣʠʮʷ 3.2  

ʉʝʨʝʜʥʽ ʧʦʢʘʟʥʠʤʠ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʨʦʤʽʨʽʚ ʜʣʷ ʦʙʦʭ ʩʪʘʪʝʡ ʪʨʘʚ'ʷʥʦʾ ʞʘʙʠ ʪʘ 

ʨʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʷʥʥʷ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ t-ʢʨʠʪʝʨʽʷ ʉʪʴʶʜʝʥʪʘ 

(df=116; p<0,05).  

 ʉʘʤʮʽ ǁǁ ʉʘʤʠʮʽ ǀǀ 

t-value p 
ʇʨʦʤʽʨ 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 

(ʤʤ) 

Min  

(ʤʤ) 

Max 

(ʤʤ) 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 

(ʤʤ) 

Min  

(ʤʤ) 

Max 

(ʤʤ) 

L.  62,93Ñ6,63 50,00 77,10 65,03Ñ6,98 52,00 78,81 -1,66459 0,0986 

L.c. 20,36Ñ3,15 15,51 29,50 20,67Ñ2,82 16,73 26,71 -0,54662 0,5856 

D.r.-o. 7,56Ñ0,90 6,20 10,00 7,69Ñ0,84 6,42 9,82 -0,78124 0,4362 

L.o. 5,79Ñ0,74 4,00 7,80 5,97Ñ0,73 4,48 7,50 -1,35098 0,1793 

F. 30,71Ñ4,29 22,45 40,95 31,31Ñ3,82 25,40 38,62 -0,78102 0,4363 

T. 34,47Ñ3,87 26,60 43,61 34,76Ñ3,68 28,11 42,43 -0,40408 0,6868 

L.c.s. 17,57Ñ2,01 14,01 21,60 17,57Ñ1,98 13,72 20,94 -0,01203 0,9904 

D.h. 7,79Ñ0,95 6,00 10,00 7,58Ñ0,95 5,62 9,98 1,19710 0,2337 
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L.t.ci. 2,86Ñ0,40 1,87 3,75 2,94Ñ0,49 1,94 3,95 -1,01726 0,3111 

D.n.o. 3,36Ñ0,57 2,09 4,65 3,51Ñ0,53 2,43 5,20 -1,44114 0,1522 

Sp.oc. 8,15Ñ1,02 5,75 10,10 8,40Ñ1,00 6,53 10,77 -1,32644 0,1873 

Sp.in. 4,05Ñ0,58 2,75 5,50 4,22Ñ0,61 3,00 5,68 -1,50786 0,1343 

Sp.ip. 4,91Ñ0,75 3,73 7,20 4,99Ñ0,63 3,70 6,43 -0,61617 0,5389 

D.tym.o. 2,71Ñ0,50 1,40 3,99 2,77Ñ0,54 1,75 4,10 -0,67738 0,4995 

Lt.p.  4,17Ñ0,67 2,95 5,68 4,36Ñ0,61 3,30 5,97 -1,59408 0,1136 

Lt.c. 20,98Ñ2,93 15,48 27,63 20,89Ñ3,60 2,40 26,66 0,14311 0,8864 

L.tym.  3,90Ñ0,80 2,20 5,60 3,97Ñ0,69 2,80 5,22 -0,45679 0,6486 

L.c./L. 0,32Ñ0,03 0,26 0,40 0,31Ñ0,02 0,28 0,37 1,06630 0,2885 

L.c./Lt.c. 0,97Ñ0,08 0,82 1,16 1,12Ñ1,07 0,77 8,62 -1,14588 0,2542 

D.n.o./D.r.-

o. 
0,44Ñ0,06 0,28 0,73 0,45Ñ0,04 0,35 0,57 -0,94520 0,3465 

Sp.in./Sp.o

c. 
0,49Ñ0,05 0,38 0,64 0,50Ñ0,05 0,39 0,61 -0,38626 0,7000 

L.o./L.c. 0,28Ñ0,03 0,19 0,38 0,29Ñ0,03 0,20 0,36 -0,56325 0,5743 

L.o./L.tym.  1,52Ñ0,27 0,93 2,68 1,53Ñ0,24 0,97 2,01 -0,24597 0,8061 

D.tym.o./L.

tym. 
0,70Ñ0,12 0,48 1,00 0,70Ñ0,12 0,45 0,95 -0,00185 0,9985 

Lt.p./Lt.c.  0,19Ñ0,01 0,16 0,25 0,23Ñ0,20 0,16 1,66 -1,41152 0,1607 

F./T. 0,88Ñ0,04 0,69 0,97 0,90Ñ0,04 0,81 0,97 -1,27810 0,2037 

L./F. 2,06Ñ0,14 1,64 2,36 2,08Ñ0,14 1,75 2,42 -0,83982 0,4027 

L./T.  1,82Ñ0,09 1,56 2,08 1,87Ñ0,08 1,69 2,03 -2,51421 0,0133 

D.h./L.t.ci. 2,75Ñ0,38 2,13 3,97 2,62Ñ0,42 1,78 3,62 1,76145 0,0807 

T./L.t.ci.  12,18Ñ1,55 9,25 15,86 12,01Ñ1,67 9,16 15,98 0,57605 0,5656 

L./(F.+T.) 0,96Ñ0,05 0,81 1,08 0,98Ñ0,05 0,86 1,10 -1,73444 0,0854 

  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ t-ʪʝʩʪʫ ʜʣʷ ʪʨʘʚ`ʷʥʦʾ ʞʘʙʠ ʙʫʣʦ ʚʠʷʚʣʝʥʦ 

ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ (p<0,05) ʤʽʞ ʩʪʘʪʷʤʠ ʫ ʟʥʘʯʝʥʥʷʭ ʥʘʩʪʫʧʥʠʭ ʽʥʜʝʢʩʽʚ (ʪʘʙʣ. 

3.2): L./T. 
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ʉʝʟʦʥʥʘ ʪʘ ʜʦʙʦʚʘ ʘʢʪʠʚʥʽʩʪʴ. ʉʝʟʦʥʥʘ ʘʢʪʠʚʥʽʩʪʴ ʧʦʯʠʥʘʻʪʴʩʷ ʥʘ ʧʦʯʘʪʢʫ 

ʙʝʨʝʟʥʷ ï ʥʘʧʨʠʢʽʥʮʽ ʣʶʪʦʛʦ. ʅʘʡʙʽʣʴʰ ʨʘʥʥʷ ʨʝʻʩʪʨʘʮʽʷ ʚʠʜʫ ʚ ʦʩʪʘʥʥʽ 10 ʨʦʢʽʚ 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ 02.03.2018 ʥʘ ʃʴʚʽʚʱʠʥʽ. ɺ ʙʽʣʴʰ ʨʘʥʥʽʡ ʧʝʨʽʦʜ ʯʘʩʫ ʥʘʡʙʽʣʴʰ 

ʨʘʥʥʷ ʟʫʩʪʨʽʯ ʚʠʜʫ ʩʪʘʣʘʩʴ 29.02.1976 ʚ ʂʠʾʚʩʴʢʽʡ ʦʙʣ., ʨ-ʥ ɹʽʣʠʯʽ. ʅʘ ʪʝʨʠʪʦʨʽʾ 

ʂʠʾʚʱʠʥʠ ʘʢʪʠʚʥʽʩʪʴ ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʧʦʚʽʪʨ̫  +8 Áʉ. ɸʢʪʠʚʥʽʩʪʴ 

ʪʨʠʚʘʻ ʜʦ ʢʽʥʮʷ ʞʦʚʪʥʷ ï ʩʝʨʝʜʠʥʠ ʣʠʩʪʦʧʘʜʘ. ʅʘʡʙʽʣʴʰ ʧʽʟʥʷ ʨʝʻʩʪʨʘʮʽʷ ʚʠʜʫ 

ʟʘʬʽʢʩʦʚʘʥʘ 04.11.2019 ʫ ʅʦʚʦʛʨʘʜ-ɺʦʣʠʥʩʴʢʦʤʫ ʨ-ʥʽ ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ ʫ ʣʽʩʽ 

ʥʘ ʙʝʨʝʟʽ ʨ. ʉʣʫʯ. ɯʥʢʦʣʠ ʫ ʚʠʧʘʜʢʫ ʨʽʟʢʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚʟʠʤʢʫ, 

ʤʦʞʫʪʴ ʚʠʭʦʜʠʪʠ ʟʽ ʩʪʘʥʫ ʟʠʤʽʚʣʽ ʪʘ ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʩʪʘʪʝʚʫ ʧʦʚʝʜʽʥʢʫ. ɿʘ 

ʚʽʜʩʫʪʥʦʩʪʽ ʩʘʤʠʮʴ ʩʘʤʮʽ ʤʦʞʫʪʴ ʥʘʤʘʛʘʪʠʩʷ ʫʪʚʦʨʠʪʠ ʘʤʧʣʝʢʩʫʩ ʟ 

ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʽʥʰʠʭ ʚʠʜʽʚ, ʘ ʪʘʢʦʞ ʟʽ ʩʪʦʨʦʥʥʽʤʠ ʧʨʝʜʤʝʪʘʤʠ, ʥʘʡʯʘʩʪʽʰʝ 

ʩʤʽʪʪʷʤ (ʷʢʱʦ ʚʦʥʦ ʨʫʭʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ, ʥʘʧʨʠʢʣʘʜ, ʧʦʨʠʚʽʚ ʚʽʪʨʫ). ʋ 

ʚʠʧʘʜʢʫ ʨʫʡʥʫʚʘʥʥʷ ʤʽʩʮʷ ʟʠʤʽʚʣʽ, ʪʚʘʨʠʥʠ ʪʘʢʦʞ ʤʦʞʫʪʴ ʘʢʪʠʚʽʟʫʚʘʪʠʩʷ ʽ 

ʥʘʤʘʛʘʪʠʩʷ ʟʥʘʡʪʠ ʥʦʚʝ ʤʽʩʮʝ. ʊʘʢʠʡ ʚʠʧʘʜʦʢ ʙʫʚ ʟʘʨʝʻʩʪʨʦʚʘʥʠʡ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʅʇʇ çɼʝʨʤʘʥʩʴʢʦ-ʆʩʪʨʦʟʴʢʠʡè ʧʦʙʣʠʟʫ ʩ. ʄʦʩʪʠ 18.01.2014. ʇʦʪʽʯʦʢ, ʜʝ 

ʦʯʝʚʠʜʥʦ ʟʠʤʫʚʘʣʠ ʘʤʬʽʙʽʾ ʫ ʤʫʣʽ ʧʽʜ ʣʴʦʜʦʚʦʶ ʢʽʨʢʦʶ, ʙʫʚ ʟʨʫʡʥʦʚʘʥʠʡ ʟʛʨʘʻʶ 

ʢʘʙʘʥʽʚ. ʊʚʘʨʠʥʠ ʘʢʪʠʚʽʟʫʚʘʣʠʩʷ ʽ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ +3 Áʉ ʙʫʣʠ ʘʢʪʠʚʥʽ, 

ʧʝʨʝʩʫʚʘʣʠʩʷ ʪʝʨʠʪʦʨʽʻʶ ʧʦʪʽʯʢʘ, ʥʘʤʘʛʘʶʯʠʩʴ ʟʥʘʡʪʠ ʛʣʠʙʰʝ ʤʽʩʮʝ ʪʘ 

ʟʘʢʦʧʘʪʠʩʷ ʫ ʤʫʣ. 

ʅʘ ʪʝʨʠʪʦʨʽʾ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʪʨʘʚ`ʷʥʽ ʞʘʙʠ ʻ ʧʝʨʰʠʤʠ ʘʤʬʽʙʽʷʤʠ, ʱʦ 

ʧʨʦʢʠʜʘʶʪʴʩʷ ʚʽʜ ʟʠʤʦʚʦʾ ʩʧʣʷʯʢʠ ʽ ʨʦʟʧʦʯʠʥʘʶʪʴ ʥʝʨʝʩʪ. ʆʜʥʦʯʘʩʥʦ 

ʚʽʜʢʣʘʜʘʶʪʴ ʽʢʨʫ ʟ ʩʽʨʠʤʠ ʨʦʧʫʭʘʤʠ, ʯʘʩʪʦ ʧʦʜʽʣʷʶʯʠ ʥʝʨʝʩʪʦʚʽ ʚʦʜʦʡʤʠ (ʧʦʪʽʯʦʢ 

ʚʠʱʝ ʦʟ. ɼʽʜʦʨʽʚʢʘ, ʂʠʾʚʩʴʢʘ ʦʙʣ., ʅʇʇ çɻʦʣʦʩʽʾʚʩʴʢʠʡè. ʅʝʨʝʩʪʦʚʠʡ ʧʝʨʽʦʜ 

ʢʦʨʦʪʢʠʡ ʽ ʪʨʠʚʘʻ ʜʦ 2 ʪʠʞʥʽʚ. ʇʨʦʪʷʛʦʤ ʜʦʙʠ ʘʢʪʠʚʥʽʩʪʴ ʪʨʘʚ`ʷʥʠʭ ʞʘʙ 

ʚʽʜʤʽʯʘʣʘʩʷ ʚ ʧʝʨʽʦʜ ʟ 07:00 ʜʦ 12:30 ʪʘ ʟ 19:00 ʜʦ 00:00.  

ʏʠʩʝʣʴʥʽʩʪʴ. ɼʘʥʽ ʱʦʜʦ ʯʠʩʝʣʴʥʦʩʪʽ ʪʘ ʯʘʩʪʦʪʠ ʪʨʘʧʣʷʥʥʷ R. temporaria ʥʘ 

ʤʘʨʰʨʫʪʥʠʭ ʦʙʣʽʢʘʭ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ (ɼʦʜʘʪʦʢ 6ɹ). ʅʘ ʪʝʨʠʪʦʨʽʾ ʟʘʢʠʥʫʪʦʛʦ 

ʣʽʢʘʨʥʷʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʧʦʙʣʠʟʫ ʩʘʜʠʙʠ ʈʽʚʥʝʥʩʴʢʦʛʦ ʇɿ ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ 

ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ, ʪʨʘʚ'ʷʥʽ ʞʘʙʠ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʧʽʜ ʯʘʩ ʧʝʨʝʚʽʨʢʠ ʫ 2013, 2020 

ʨʦʢʘʭ ʫ ʢʽʣʴʢʦʩʪʽ 3, ʪʘ 2 ʦʩʦʙʠʥʠ ʚʽʜʧʦʚʽʜʥʦ. ʋ 2014 ʪʘ 2018 ʨʦʢʘʭ ʮʠʭ ʘʤʬʽʙʽʡ 
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ʚʠʷʚʣʝʥʦ ʥʝ ʙʫʣʦ. ʋ ʧʦʟʘʥʝʨʝʩʪʦʚʠʡ ʯʘʩ ʯʠʩʝʣʴʥʽʩʪʴ ʪʨʘʚ`ʷʥʠʭ ʞʘʙ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʜʦʩʣʽʜʞʝʥʴ ʩʢʣʘʜʘʣʘ ʚʽʜ 0,2 ʜʦ 4,5 ʦʩ./100 ʤ ʤʘʨʰʨʫʪʫ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ (ɼʦʜʘʪʦʢ 9) ʜʘʥʽ ʟʘ 2013-2021 ʨʨ. ʚʢʘʟʫʶʪʴ ʥʘ ʪʝʥʜʝʥʮʽʶ 

ʜʦ ʟʥʠʞʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ, ʭʦʯʘ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʨʦʛʽʜʥʦʛʦ ʪʨʝʥʜʫ ʧʦʪʨʽʙʥʽ 

ʙʽʣʴʰ ʛʨʫʥʪʦʚʥʽ ʜʦʚʛʦʪʨʠʚʘʣʽ ʤʦʥʽʪʦʨʠʥʛʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʥʘʡʘʢʪʠʚʥʽʰʫ ʬʘʟʫ 

ʥʝʨʝʩʪʦʚʦʛʦ ʧʝʨʽʦʜʫ ʙʫʣʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʩʢʫʧʯʝʥʥʷ R. temporaria ʥʘ 100 ʤ 

ʙʝʨʝʛʦʚʦʾ ʣʽʥʽʾ ʥʝʨʝʩʪʦʚʦʾ ʚʦʜʦʡʤʠ (ʂʠʾʚʩʴʢʘ ʦʙʣ., ʤ. ʂʠʾʚ, ʅʇʇ çɻʦʣʦʩʽʾʚʩʴʢʠʡè, 

24.03.2014) ʱʦ ʩʢʣʘʜʘʣʦ 45 ʦʩ. ʅʘ ʮʴʦʤʫ ʞ ʤʽʩʮʽ ʢʽʣʴʢʽʩʪʴ ʥʝʨʝʩʪʫʶʯʠʭ ʦʩʦʙʠʥ ʚ 

ʧʝʨʽʦʜ 13 ʙʝʨʝʟʥʷ 2013 ʨʦʢʫ ʩʢʣʘʣʘ 150 ʦʩʦʙʠʥ. ʋ 2021 ʨʦʮʽ ʙʫʣʦ ʧʦʤʽʯʝʥʦ, ʱʦ 

ʜʘʥʝ ʤʽʩʮʝ ʥʝʨʝʩʪʫ ʙʫʣʦ ʟʘʙʫʜʦʚʘʥʝ ʝʣʝʤʝʥʪʘʤʠ ʨʝʢʨʝʘʮʽʡʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʥʘʚʢʦʣʦ ʦʟ. ɼʽʜʦʨʽʚʢʘ. ɸʤʬʽʙʽʾ ʧʨʠ ʮʴʦʤʫ ʧʝʨʝʤʽʩʪʠʣʠʩʷ ʚʠʱʝ ʟʘ ʪʝʯʽʻʶ ʧʦʪʽʯʢʘ 

ʥʘ 200 ʤ ʽ ʧʨʦʜʦʚʞʫʚʘʣʠ ʥʝʨʝʩʪ. 

ʈʝʟʫʣʴʪʘʪʠ ʙʽʦʢʣʽʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʧʨʦʚʝʜʝʥʦʛʦ ʙʽʦʢʣʽʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ (ɼʦʜʘʪʦʢ 8ɹ), ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚ 

ʢʦʥʪʝʢʩʪʽ ʥʘʷʚʥʦʩʪʽ ʢʦʤʙʽʥʘʮʽʡ 19 ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ 

ʽʩʥʫʚʘʥʥʷ ʚʠʜʫ ʻ 10,31%  ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ ʪʘ ʱʝ 2,61% ʪʝʨʠʪʦʨʽʾ 

ʻ ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʪʨʘʚ'ʷʥʦʾ ʞʘʙʠ. ʉʫʤʘʨʥʦ ʮʽ ʧʦʢʘʟʥʠʢʠ (ʥʘ 

2000 ʨʽʢ) ʩʢʣʘʜʘʶʪʴ 12,92% ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ (ɼʦʜʘʪʦʢ 2).  

ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘʡʙʽʣʴʰʠʡ ʚʢʣʘʜ ʚ ʧʦʙʫʜʦʚʘʥʫ ʤʦʜʝʣʴ 

ʤʘʶʪʴ ʥʘʩʪʫʧʥʽ ʬʘʢʪʦʨʠ: bio3 (ʽʟʦʪʝʨʤʽʯʥʽʩʪʴ, 15,2%) ʪʘ bio13 (ʦʧʘʜʠ 

ʥʘʡʚʦʣʦʛʽʰʦʛʦ ʤʽʩʷʮʷ, 14,4%) (ɼʦʜʘʪʦʢ 10ɹ). ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ jackknife-

ʪʝʩʪʫ ʙʽʦʢʣʽʤʘʪʠʯʥʠʡ ʧʦʢʘʟʥʠʢ bio3 ʤʘʻ ʥʘʡʙʽʣʴʰʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʢʣʘʜʫ ʚ ʤʦʜʝʣʴ 

ʟʘ ʚʝʣʠʯʠʥʦʶ AUC, ʦʩʢʽʣʴʢʠ ʤʽʩʪʠʪʴ ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʫ ʟ ʪʦʯʢʠ ʟʦʨʫ ʤʦʜʝʣʽ 

ʽʥʬʦʨʤʘʮʽʶ ï ʧʘʨʘʤʝʪʨʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʧʦʙʫʜʦʚʽ 25 ʨʝʧʣʽʢ ʤʦʜʝʣʽ 

(AUC=0,615).  

ɿʛʽʜʥʦ ʟ ʧʦʙʫʜʦʚʘʥʠʤʠ ʧʨʦʛʥʦʩʪʠʯʥʠʤʠ ʤʦʜʝʣʷʤʠ ʧʦʰʠʨʝʥʥʷ ʪʨʘʚ'ʷʥʦʾ 

ʞʘʙʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʟʥʘʯʝʥʴ 19 ʙʽʦʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʜʦ 2050 

ʨʦʢʫ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʚʠʜʫ ʙʫʜʫʪʴ 19,45% ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ 

ʨʝʛʽʦʥʫ ʪʘ ʱʝ 3,66% - ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʪʨʘʚ'ʷʥʦʾ ʞʘʙʠ. 

ʉʫʤʘʨʥʦ ʮʽ ʧʦʢʘʟʥʠʢʠ ʩʢʣʘʜʘʶʪʴ 23,11% ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ, ʪʦʙʪʦ 
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ʦʯʽʢʫʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ ʫ ʢʣʽʤʘʪʠʯʥʦʤʫ ʧʣʘʥʽ ʪʝʨʠʪʦʨʽʡ ʜʣʷ ʚʠʜʫ ʜʦ 

2070 ʨʦʢʫ ʥʘ 78,86%. ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʥ̒ʪʘ ʜʝʪʝʨʤʽʥʘʮʽʾ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʤʦʜʝʣʝʡ 

R2=0,92 (ɼʦʜʘʪʦʢ 3).  

ɿʘʛʨʦʟʠ. ʅʘ ʧʨʠʢʣʘʜʽ ʧʫʛʦʣʦʚʢʽʚ R. temporaria ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ 

ʥʝʛʘʪʠʚʥʠʤ ʬʘʢʪʦʨʦʤ ʪʘʢʦʞ ʻ ʚʠʩʦʢʦʯʘʩʪʦʪʥʝ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. 

ʋ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʙʫʣʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʩʤʝʨʪʥʽʩʪʴ ʩʝʨʝʜ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧ 

ʧʫʛʦʣʦʚʢʽʚ ʟʨʦʩʪʘʻ ʽ ʻ ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʦʶ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ, ʧʨʠ 

ʟʙʽʣʴʰʝʥʥʽ ʢʽʣʴʢʦʩʪʽ ʩʝʘʥʩʽʚ ʦʧʨʦʤʽʥʝʥʥʷ ʥʘ ʩʪʘʜʽʾ ʽʢʨʠ. ʇʦʜʽʙʥʠʡ ʝʬʝʢʪ 

ʚʠʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʪʘʢʦʞ ʤʦʞʝ ʤʘʪʠ ʤʽʩʮʝ ʽ 

ʜʣʷ ʽʥʰʠʭ ʚʠʜʽʚ ʘʤʬʽʙʽʡ, ʧʨʦʪʝ ʮʝ ʧʠʪʘʥʥʷ ʧʦʪʨʝʙʫʻ ʜʦʜʘʪʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʊʚʘʨʠʥʠ ʯʘʩʪʦ ʧʦʪʨʘʧʣʷʶʪʴ ʜʦ ʩʪʘʨʠʭ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ, ʜʝ, ʙʝʟ ʤʦʞʣʠʚʦʩʪʽ 

ʚʠʙʨʘʪʠʩʷ ʛʠʥʫʪʴ, ʪʦʤʫ ʮʶ ʤʦʞʣʠʚʽʩʪʴ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʢʦʥʩʪʨʫʶʚʘʥʥʽ 

ʪʘʢʠʭ ʩʧʦʨʫʜ ʪʘ ʚʠʚʝʜʝʥʥʽ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʪʨʝʥʜ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʩʧʨʠʷʪʣʠʚʠʭ ʚ ʢʣʽʤʘʪʠʯʥʦʤʫ ʧʣʘʥʽ ʫʤʦʚ ʽʩʥʫʚʘʥʥʷ ʚʠʜʫ, ʜʣʷ ʥʴʦʛʦ ʻ ʥʝʦʙʭʽʜʥʠʤ 

ʢʦʥʪʨʦʣʴ ʟʘ ʟʙʝʨʝʞʝʥʥʷʤ ʩʧʨʠʷʪʣʠʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽʩʥʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʧʦʩʪʽʡʥʝ 

ʧʨʦʚʝʜʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

 ɻʦʩʧʦʜʘʨʩʢɹʝ ʟʥʘʯʝʥʥʷ. ɺʠʜʽʣʝʥʥʷ ʟʽ ʰʢʽʨʠ R. temporaria ʤʽʩʪʷʪʴ ʧʝʧʪʠʜʥʽ 

ʢʦʤʧʦʥʝʥʪʠ, ʱʦ ʟʜʘʪʥʽ ʧʨʠʛʥʽʯʫʚʘʪʠ ʨʽʩʪ ʙʘʢʪʝʨʽʡ ʪʘ ʚʧʣʠʚʘʪʠ ʥʘ ʰʚʠʜʢʽʩʪʴ 

ʤʝʭʘʥʽʟʤʽʚ ʢʦʘʛʫʣʷʮʽʾ ʢʨʦʚʽ. ɿʦʢʨʝʤʘ ʟʽ ʰʢʽʨʥʦʶ ʦʪʨʫʪʠ R. temporaria, ʩʝʨʝʜ 

ʽʥʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʚʠʜʽʣʷʶʪʴ ʙʽʣʢʠ ʙʨʝʚʽʥʽʥʠ (ʙʨʝʚʽʥʽʥ-1 ʤʘʻ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʘʥʪʠʤʽʢʨʦʙʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʽ ʻ ʧʦʪʫʞʥʠʤ ʛʝʤʦʣʽʪʠʯʥʠʤ ʟʘʩʦʙʦʤ), ʪʝʤʧʦʨʠʥʠ, ʱʦ 

ʤʘʶʪʴ ʧʦʪʝʥʮʽʡʥʫ ʜʝʟʠʥʬʽʢʫʶʯʫ ʘʢʪʠʚʥʽʩʪʴ ʯʝʨʝʟ ʾʭ ʥʝʚʝʣʠʢʠʡ ʨʦʟʤʽʨ (8-21 

ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ ʟʘʣʠʰʢʽʚ) ʪʘ ʧʨʦʩʪʦʪʫ ʰʪʫʯʥʦʛʦ ʩʠʥʪʝʟʫ. ɹʽʣʴʰʽʩʪʴ ʟ ʥʠʭ ʜʽʶʪʴ 

ʪʽʣʴʢʠ ʧʨʦʪʠ ʛʨʘʤ-ʧʦʟʠʪʠʚʥʠʭ ʙʘʢʪʝʨʽʡ, ʧʨʦʪʝ ʪʝʤʧʦʨʠʥ-L ʟʜʘʪʥʠʡ ʜʦ ʽʥʛʽʙʫʚʘʥʥʷ 

ʛʨʘʤ-ʥʝʛʘʪʠʚʥʠʭ ʚʠʜʽʚ ʙʘʢʪʝʨʽʡ. ʊʘʢʦʞ R. temporaria ʻ ʚʘʞʣʠʚʠʤ ʙʽʦʽʥʜʠʢʘʪʦʨʦʤ 

ʩʪʘʥʫ ʚʦʜʦʡʤ ʪʘ ʦʪʦʯʫʶʯʠʭ ʙʽʦʪʦʧʽʚ, ʨʝʘʛʫʶʯʠ ʥʘ ʥʝʛʘʪʠʚʥʽ ʟʤʽʥʠ ʪʘ ʧʦʷʚʫ 

ʪʝʨʘʪʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ, ʥʝʙʝʟʧʝʯʥʠʭ ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʜʣʷ ʣʶʜʠʥʠ, ʤʘʩʦʚʠʤ ʧʨʦʷʚʦʤ 

ʟʦʚʥʽʰʥʽʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʘʥʦʤʘʣʽʡ ʪʘ ʢʦʣʠʚʘʥʥʷʤʠ ʯʠʩʝʣʴʥʦʩʪʽ. ɽʣʝʤʝʥʪʠ 

ʩʝʢʨʝʪʫ ʰʢʽʨʥʠʭ ʟʘʣʦʟ ʞʘʙʠ ʪʨʘʚ`ʷʥʦʾ ʟʥʘʯʥʦ ʧʦʜʦʚʞʫʚʘʣʠ ʘʈʊʊ (activated partial 

thromboplastin time) ʘʙʦ ʘʢʪʠʚʦʚʘʥʠʡ ʯʘʩʪʢʦʚʠʡ ʪʨʦʤʙʦʧʣʘʩʪʠʥʦʚʠʡ ʯʘʩ (ɸʏʊʏ) 
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ʢʨʦʚʽ - ʩʝʢʫʥʜʘʨʥʫ ʣʘʥʢʫ ʩʢʨʠʥʽʥʛʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʫʤʘʨʥʫ ʘʢʪʠʚʥʽʩʪʴ ʬʘʢʪʦʨʽʚ ʧʣʘʟʤʠ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ ʪʘʢ 

ʟʚʘʥʦʤʫ, ʚʥʫʪʨʽʰʥʴʦʤʫ ʽ ʟʦʚʥʽʰʥʴʦʤʫ ʤʝʭʘʥʽʟʤʽ ʢʘʩʢʘʜʫ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ 

(ʋʜʦʚʠʯʝʥʢʦ ʪʘ ʽʥ., 2018) ʽ ʧʨʠʟʚʦʜʠʣʠ ʜʦ ʧʦʜʦʚʞʝʥʥʷ ʯʘʩʫ ʫʪʚʦʨʝʥʥʷ 

ʬʽʙʨʠʥʦʚʦʛʦ ʟʛʫʩʪʢʫ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʩʢʣʘʜʦʚʠʭ ʦʪʨʫʪʠ ʟ 

ʘʥʪʠʢʦʘʛʫʣʷʮʽʡʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 

 

ɾʘʙʘ ʦʟʝʨʥʘ (Pelophylax ridibundus) 

ʆʭʦʨʦʥʥʠʡ ʩʪʘʪʫʩ. ɾʘʙʘ ʦʟʝʨʥʘ (ɼʦʜʘʪʦʢ 5ɺ) ʻ ʥʘʡʯʠʩʝʣʴʥʽʰʦʶ ʪʘ 

ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʨʝʻʩʪʨʦʚʘʥʦʶ ʘʤʬʽʙʽʻʶ ʫ ʚʦʜʦʡʤʘʭ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ. ɺʠʜ 

ʟʘʥʝʩʝʥʦ  ʜʦ ɼʦʜʘʪʢʫ ɯɯɯ ɹʝʨʥʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ ʪʘ ʜʦ ʏʝʨʚʦʥʦʛʦ ʩʧʠʩʢʫ ʄʉʆʇ ʧʽʜ 

ʢʘʪʝʛʦʨʽʻʶ LC. ɺʠʜ ʟʘʥʝʩʝʥʦ ʜʦ ʩʧʠʩʢʽʚ ʨʝʛʽʦʥʘʣʴʥʦ ʨʽʜʢʽʩʥʠʭ ʚʠʜʽʚ, ʱʦ 

ʧʽʜʣʷʛʘʶʪʴ ʦʩʦʙʣʠʚʽʡ ʦʭʦʨʦʥʽ ʫ ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ ʦʙʣʘʩʪʽ. 

ʈʦʟʧʦʚʩʶʜʞʝʥʥʷ ʪʘ ʭʘʨʘʢʪʝʨʥʽ ʦʩʝʣʠʱʘ. ɾʘʙʘ ʦʟʝʨʥʘ ʪʨʘʧʣʷʣʘʩʷ ʥʘ ʚʩʽʡ 

ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ (ɼʦʜʘʪʦʢ 7ɺ). ʂʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʠʭ ʟʘʧʠʩʽʚ 

ʩʢʣʘʜʘʻ 340 (ʂʠʾʚʩʴʢʘ ʦʙʣ. ï 91, ɾʠʪʦʤʠʨʩʴʢʘ ʦʙʣ. ï 134, ʈʽʚʥʝʥʩʴʢʘ ʦʙʣ. ï 55, 

ɺʦʣʠʥʩʴʢʘ ʦʙʣ. ï 48, ʃʴʚʽʚʩʴʢʘ ʦʙʣ. ï 6, ʍʤʝʣʴʥʠʮʴʢʘ ʦʙʣ. - 6). ɺʠʜ ʧʨʠʫʨʦʯʝʥʠʡ 

ʜʦ ʚʦʜʥʠʭ ʦʙ'ʻʢʪʽʚ ʽ ʪʨʘʧʣʷʻʪʴʩʷ ʤʘʡʞʝ ʟʘʚʞʜʠ ʧʦ ʚʟʜʦʚʞ ʙʝʨʝʛʦʚʦʾ ʣʽʥʽʾ ʨʽʯʦʢ, 

ʦʟʝʨ, ʩʪʘʚʢʽʚ, ʢʦʧʘʥʦʢ, ʢʘʥʘʣʽʚ. ɿʘʙʦʣʦʯʝʥʠʭ ʤʽʩʮʠʥ ʪʘ ʥʝʚʝʣʠʢʠʭ ʚʦʜʥʠʭ ʦʙ'ʻʢʪʽʚ 

ʟ ʥʝʧʨʦʪʦʯʥʦʶ ʚʦʜʦʶ ʫʥʠʢʘʻ, ʟʘ ʚʠʥʷʪʢʦʤ ʚʠʧʘʜʢʽʚ, ʢʦʣʠ ʦʩʪʘʥʥʽ ʨʦʟʪʘʰʦʚʘʥʽ ʫ 

ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʙʣʠʟʴʢʦʩʪʽ ʜʦ ʙʽʣʴʰʠʭ ʚʦʜʦʡʤ. ʅʘ ʩʫʰʽ ʜʘʣʝʢʦ ʚʽʜ ʚʦʜʦʡʤ 

ʪʨʘʧʣʷʶʪʴʩʷ ʨʽʜʢʦ, ʧʝʨʝʚʘʞʥʦ ʧʽʜ ʯʘʩ ʜʦʙʦʚʠʭ ʤʽʛʨʘʮʽʡ ʪʘ ʧʝʨʝʩʫʚʘʥʴ ʤʽʞ 

ʚʦʜʦʡʤʘʤʠ. ʆʟʝʨʥʘ ʞʘʙʘ ʻ ʪʠʧʦʚʠʤ ʤʝʰʢʘʥʮʝʤ ʪʘʢʠʭ ʦʩʝʣʠʱ ʟ ʈʝʟʦʣʶʮʽʾ 4 

ɹʝʨʥʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ, ʷʢ ʚʽʣʴʥʦ ʧʣʘʚʘʶʯʽ ʢʠʣʠʤʢʠ Salvinia natans (ʉ1.225), 

ʟʘʥʫʨʝʥʽ ʢʠʣʠʤʢʠ ʭʘʨʦʬʽʪʽʚ ʫ ʤʝʟʦʪʨʦʬʥʠʭ ʚʦʜʦʡʤʘʭ (C1.25), ʤʝʟʦʪʨʦʬʥʘ 

ʨʦʩʣʠʥʥʽʩʪʴ ʰʚʠʜʢʠʭ ʧʦʪʦʢʽʚ (C2.27), ʝʚʪʨʦʬʥʘ ʨʦʩʣʠʥʥʽʩʪʴ ʰʚʠʜʢʠʭ ʧʦʪʦʢʽʚ 

(C2.28), ʤʦʢʨʽ ʘʙʦ ʚʦʣʦʛʽ ʚʠʩʦʢʦʪʨʘʚʥʽ ʪʘ ʧʘʧʦʨʦʪʝʚʽ ʫʟʣʽʩʩʷ ʪʘ ʣʫʢʠ (E5.4), 

ʧʨʠʨʽʯʢʦʚʽ ʯʘʛʘʨʥʠʢʠ (F9.1), ʧʨʠʨʽʯʢʦʚʽ ʚʝʨʙʦʚʽ ʣʽʩʠ (G1.11). 

ʄʦʨʬʦʣʦʛʽʯʥʠʡ ʦʧʠʩ. ɼʦʚʞʠʥʘ ʪʽʣʘ P. ridibundus ʟʛʽʜʥʦ ʧʨʦʤʽʨʽʚ ʩʢʣʘʜʘʻ 

69,73 ʤʤ ʜʣʷ ʩʘʤʮʽʚ ʪʘ 74,23 ʤʤ ʜʣʷ ʩʘʤʠʮʴ. ʄʦʨʬʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʜʫ ʟ 
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ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʫ ʚʠʛʣʷʜʽ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʨʦʤʽʨʽʚ ʪʘ 

ʚʠʨʘʭʫʚʘʥʠʭ ʽʥʜʝʢʩʽʚ ʥʘʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʽ (ʪʘʙʣ. 3.3) ʜʣʷ ʩʘʤʮʽʚ (n=77) ʪʘ ʩʘʤʠʮʴ 

(n=69). 

 

ʊʘʙʣʠʮʷ 3.3  

ʉʝʨʝʜʥʽ ʧʦʢʘʟʥʠʤʠ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʨʦʤʽʨʽʚ ʜʣʷ ʦʙʦʭ ʩʪʘʪʝʡ ʦʟʝʨʥʦʾ ʞʘʙʠ ʪʘ 

ʨʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʷʥʥʷ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ t-ʢʨʠʪʝʨʽʷ ʉʪʴʶʜʝʥʪʘ 

(df=138; ʨ<0,05).  

 ʉʘʤʮʽ ǁǁ ʉʘʤʠʮʽ ǀǀ 

t-value p 
ʇʨʦʤʽʨ 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 

(ʤʤ) 

Min  

(ʤʤ) 

Max 

(ʤʤ) 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 

(ʤʤ) 

Min  

(ʤʤ) 

Max 

(ʤʤ) 

L.  69,73Ñ11,51 44,46 90,47 74,23Ñ13,53 54,00 107,85 -2,1684 0,0317 

L.c. 22,94Ñ3,49 15,05 29,32 24,14Ñ4,88 17,20 39,40 -1,7287 0,0860 

D.r.-o. 10,08Ñ1,70 6,18 13,35 10,51Ñ1,85 7,76 15,32 -1,4625 0,1457 

L.o. 6,62Ñ1,35 3,88 9,40 7,17Ñ1,53 4,41 10,10 -2,2892 0,0235 

F. 32,74Ñ6,16 20,85 46,35 34,14Ñ6,38 20,59 47,25 -1,3419 0,1817 

T. 35,33Ñ6,05 21,98 47,80 36,85Ñ6,58 23,16 51,03 -1,4540 0,1481 

L.c.s. 18,54Ñ3,48 10,44 29,21 19,51Ñ3,21 14,23 27,32 -1,7361 0,0846 

D.h. 9,38Ñ2,20 4,45 13,95 10,12Ñ2,34 6,18 16,00 -1,9711 0,0506 

L.t.ci. 3,33Ñ0,73 2,07 5,06 3,51Ñ0,75 2,23 5,34 -1,4045 0,1623 

D.n.o. 4,05Ñ0,90 1,98 5,65 4,33Ñ0,78 3,04 6,36 -1,9945 0,0479 

Sp.oc. 7,34Ñ1,25 5,12 9,96 7,93Ñ1,56 5,11 11,72 -2,5129 0,0130 

Sp.in. 3,21Ñ0,83 1,86 5,24 3,56Ñ0,74 2,11 5,00 -2,7017 0,0077 

Sp.ip. 4,39Ñ0,81 2,78 6,23 4,43Ñ0,79 2,77 5,80 -0,2980 0,7661 

D.tym.o. 3,67Ñ0,97 2,04 5,60 3,99Ñ1,06 1,75 5,98 -1,8675 0,0638 

Lt.p.  4,33Ñ0,99 2,27 6,30 4,66Ñ0,99 2,82 6,45 -2,0218 0,0450 

Lt.c. 23,37Ñ4,27 14,61 36,23 25,13Ñ4,59 17,09 36,50 -2,4038 0,0174 

L.tym.  4,41Ñ1,10 2,13 6,50 4,68Ñ0,92 3,03 7,00 -1,5901 0,1140 

L.c./L. 0,33Ñ0,01 0,29 0,41 0,32Ñ0,02 0,28 0,38 1,5912 0,1137 
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L.c./Lt.c. 0,98Ñ0,06 0,78 1,11 0,96Ñ0,07 0,79 1,14 2,4126 0,0170 

D.n.o./D.r.-

o. 
0,40Ñ0,05 0,24 0,52 0,41Ñ0,04 0,31 0,51 -1,6828 0,0945 

Sp.in./Sp.o

c. 
0,43Ñ0,07 0,32 0,67 0,45Ñ0,06 0,30 0,59 -1,5303 0,1281 

L.o./L.c. 0,28Ñ0,03 0,20 0,39 0,29Ñ0,04 0,18 0,37 -1,5476 0,1239 

L.o./L.tym.  1,54Ñ0,24 1,11 2,31 1,53Ñ0,18 1,11 2,22 0,1230 0,9022 

D.tym.o./L.

tym. 
0,84Ñ0,15 0,53 1,26 0,84Ñ0,14 0,51 1,10 -0,1284 0,8979 

Lt.p./Lt.c.  0,18Ñ0,02 0,12 0,28 0,18Ñ0,02 0,12 0,24 -0,1676 0,8671 

F./T. 0,92Ñ0,03 0,83 0,99 0,92Ñ0,03 0,80 0,98 -0,0848 0,9325 

L./F. 2,14Ñ0,16 1,83 2,58 2,19Ñ0,22 1,85 2,80 -1,4150 0,1592 

L./T.  1,97Ñ0,11 1,77 2,31 2,02Ñ0,17 1,72 2,45 -1,8012 0,0737 

D.h./L.t.ci. 2,84Ñ0,56 1,63 4,60 2,90Ñ0,43 2,03 4,12 -0,7436 0,4582 

T./L.t.ci.  10,78Ñ1,58 7,40 16,80 10,66Ñ1,56 7,88 14,59 0,4374 0,6624 

L./(F.+T.) 1,02Ñ0,06 0,90 1,20 1,05Ñ0,09 0,90 1,30 -1,6333 0,1045 

Ix  60,22Ñ21,78 24,62 
155,6

5 
59,58Ñ17,55 28,51 99,87 0,1944 0,8461 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ t-ʪʝʩʪʫ ʜʣʷ P. ridibundus ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʽ 

ʚʽʜʤʽʥʥʦʩʪʽ (p<0,05) ʤʽʞ ʩʪʘʪʷʤʠ ʫ ʜʝʷʢʠʭ ʘʙʩʦʣʶʪʥʠʭ ʟʥʘʯʝʥʥʷʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʽʥʜʝʢʩʘʭ (ʪʘʙʣ. 3.9): L., L.o., D.n.o., Sp.oc., Sp.in., Lt.p., Lt.c., L.c./Lt.c. 

ʉʝʟʦʥʥʘ ʪʘ ʜʦʙʦʚʘ ʘʢʪʠʚʥʽʩʪʴ. ʅʘʚʝʩʥʽ ʟ'ʷʚʣʷʶʪʴʩʷ ʥʘʧʨʠʢʽʥʮʽ ʙʝʨʝʟʥʷ ï 

ʥʘ ʧʦʯʘʪʢʫ ʢʚʽʪʥʷ. ʇʦʦʜʠʥʦʢʠʭ ʦʩʦʙʠʥ ʦʙʦʭ ʩʪʘʪʝʡ ʨʝʻʩʪʨʫʚʘʣʠ ʧʽʜ ʯʘʩ ʚʠʭʦʜʫ ʥʘ 

ʥʝʨʝʩʪ ʩʽʨʠʭ ʨʦʧʫʭ ʪʘ ʪʨʘʚ'ʷʥʠʭ ʞʘʙ. ʅʝʨʝʩʪ ʪʨʠʚʘʻ ʟ ʢʚʽʪʥʷ ʧʦ ʢʽʥʝʮʴ ʯʝʨʚʥʷ. 

ʅʘʡʨʘʥʽʰʘ ʟʥʘʭʽʜʢʘ P. ridibundus ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʪʝʨʠʪʦʨʽʾ ɹʽʣʠʯʘʥʩʴʢʠʭ ʦʟʝʨ 

(ʂʠʾʚʩʴʢʘ ʦʙʣ.) 09.02.2019 ʨ., ʥʘʡʧʽʟʥʽʰʘ ʟʥʘʭʽʜʢʘ ʙʫʣʘ ʟʘʨʝʻʩʪʨʦʚʘʥʘ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʩ. ʇʣʷʰʽʚʢʘ ʈʘʜʠʚʠʣʽʚʩʴʢʦʛʦ ʨ-ʥʫ ʈʽʚʥʝʥʩʴʢʦʾ ʦʙʣʘʩʪʽ 22.12.2019. ɺʘʞʣʠʚʦ 

ʚʽʜʤʽʪʠʪʠ, ʱʦ ʫ ʚʦʜʦʡʤʘʭ ʜʝʷʢʠʭ ʧʘʨʢʦʚʠʭ ʟʦʥ, ʷʢʽ ʥʝ ʟʘʤʝʨʟʘʶʪʴ ʚʟʠʤʢʫ ʪʘ ʚ 

ʷʢʠʭ ʪʠʤ ʯʠ ʽʥʰʠʤ ʯʠʥʦʤ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʚʠʩʦʢʘ ʪʝʤʧʝʨʘʪʫʨʘ, ʦʟʝʨʥʽ ʞʘʙʠ ʤʦʞʫʪʴ 

ʙʫʪʠ ʘʢʪʠʚʥʠʤʠ ʮʽʣʦʨʽʯʥʦ, ʭʦʚʘʶʯʠʩʴ ʫ ʚʦʜʫ ʣʠʰʝ ʫ ʚʠʧʘʜʢʫ ʩʠʣʴʥʠʭ ʤʦʨʦʟʽʚ 
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(ʥʘʧʨʠʢʣʘʜ ʥʘ ʢʘʥʘʣʽ ɹʦʨʪʥʠʮʴʢʦʾ ʩʪʘʥʮʽʾ ʘʝʨʘʮʽʾ, 2 ʦʩʦʙʠʥʠ ʙʫʣʦ ʚʽʟʫʘʣʴʥʦ 

ʚʽʜʤʽʯʝʥʦ 29.12.2020). ɸʢʪʠʚʥʽ ʧʨʦʪʷʛʦʤ ʜʥʷ, ʧʦʯʠʥʘʶʯʠ ʟ 7:00 (ʥʘ ʧʨʦʛʨʽʚʽ) ʜʦ 

1:00. 

ʏʠʩʝʣʴʥʽʩʪʴ. ɼʘʥʽ ʱʦʜʦ ʯʠʩʝʣʴʥʦʩʪʽ ʪʘ ʯʘʩʪʦʪʠ ʪʨʘʧʣʷʥʥʷ P. ridibundus ʥʘ 

ʤʘʨʰʨʫʪʥʠʭ ʦʙʣʽʢʘʭ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ (ɼʦʜʘʪʦʢ 6ɺ). ʅʘʚʽʪʴ ʫ ʧʦʟʘʥʝʨʝʩʪʦʚʠʡ 

ʧʝʨʽʦʜ ʯʠʩʝʣʴʥʽʩʪʴ ʮʴʦʛʦ ʚʠʜʫ ʜʦʚʦʣʽ ʚʠʩʦʢʘ. ɺ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʚʦʥʘ ʩʷʛʘʣʘ 

151,8 ʦʩ./100ʤ ʙʝʨʝʛʦʚʦʾ ʣʽʥʽʾ. ɺ ʽʥʰʠʭ ʜʽʣʷʥʢʘʭ ʚʽʜ 0,03 ʜʦ 3 ʦʩ./100ʤ ʙʝʨʝʛʦʚʦʾ 

ʣʽʥʽʾ (ɼʦʜʘʪʦʢ 9). 

ʈʝʟʫʣʴʪʘʪʠ ʙʽʦʢʣʽʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʧʨʦʚʝʜʝʥʦʛʦ ʙʽʦʢʣʽʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ (ɼʦʜʘʪʦʢ 8ɺ), ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚ 

ʢʦʥʪʝʢʩʪʽ ʥʘʷʚʥʦʩʪʽ ʢʦʤʙʽʥʘʮʽʡ 19 ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ 

ʽʩʥʫʚʘʥʥʷ ʦʟʝʨʥʦʾ ʞʘʙʠ ʻ 15,19%  ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ ʪʘ ʱʝ 5,54% 

ʪʝʨʠʪʦʨʽʾ ʻ ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʮʴʦʛʦ ʚʠʜʫ. ʉʫʤʘʨʥʦ ʮʽ (ʥʘ 2000 

ʨʽʢ) ʧʦʢʘʟʥʠʢʠ ʩʢʣʘʜʘʶʪʴ 20,73% ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ (ɼʦʜʘʪʦʢ 2).  

ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘʡʙʽʣʴʰʠʡ ʚʢʣʘʜ ʚ ʧʦʙʫʜʦʚʘʥʫ ʤʦʜʝʣʴ 

ʤʘʶʪʴ ʥʘʩʪʫʧʥʽ ʬʘʢʪʦʨʠ: bio6 (ʤʽʥʽʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʡʭʦʣʦʜʥʽʰʦʛʦ ʤʽʩʷʮʷ, 

12,2%) ʪʘ bio15 (ʨʽʯʥʘ ʩʝʟʦʥʥʽʩʪʴ ʦʧʘʜʽʚ, 10,0%) (ɼʦʜʘʪʦʢ 10ɺ). ɿʛʽʜʥʦ ʟ 

ʨʝʟʫʣʴʪʘʪʘʤʠ jackknife-ʪʝʩʪʫ ʙʽʦʢʣʽʤʘʪʠʯʥʠʡ ʧʦʢʘʟʥʠʢ bio3 (ʽʟʦʪʝʨʤʽʯʥʽʩʪʴ) ʤʘʻ 

ʥʘʡʙʽʣʴʰʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʢʣʘʜʫ ʚ ʤʦʜʝʣʴ ʟʘ ʚʝʣʠʯʠʥʦʶ AUC, ʦʩʢʽʣʴʢʠ ʤʽʩʪʠʪʴ 

ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʫ ʟ ʪʦʯʢʠ ʟʦʨʫ ʤʦʜʝʣʽ ʽʥʬʦʨʤʘʮʽʶ ï ʧʘʨʘʤʝʪʨʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʽ 

ʧʨʠ ʧʦʙʫʜʦʚʽ 25 ʨʝʧʣʽʢ ʤʦʜʝʣʽ (AUC=0,61).  

ɿʛʽʜʥʦ ʟ ʧʦʙʫʜʦʚʘʥʠʤʠ ʧʨʦʛʥʦʩʪʠʯʥʠʤʠ ʤʦʜʝʣʷʤʠ ʧʦʰʠʨʝʥʥʷ ʞʘʙʠ ʦʟʝʨʥʦʾ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʟʥʘʯʝʥʴ 19 ʙʽʦʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʜʦ 2050 ʨʦʢʫ 

ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʚʠʜʫ ʙʫʜʫʪʴ 16,07% ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ 

ʪʘ ʱʝ 70,85% - ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʠʤʠ. ʉʫʤʘʨʥʦ ʮʽ ʧʦʢʘʟʥʠʢʠ ʩʢʣʘʜʘʶʪʴ 86,92% 

ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ, ʱʦ ʜʝʤʦʥʩʪʨʫʻ ʥʝʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ ʜʣʷ ʮʴʦʛʦ ʚʠʜʫ ʘʤʬʽʙʽʡ ʢʦʤʙʽʥʘʮʽʡ ʢʣʽʤʘʪʠʯʥʠʭ 

ʬʘʢʪʦʨʽʚ. ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʜʝʪʝʨʤʽʥʘʮʽʾ ʧʨʠ ʮʴʦʤʫ ʩʢʣʘʜʘʻ R2=0,99 (ɼʦʜʘʪʦʢ 

3). 
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ɻʦʩʧʦʜʘʨʩʴʢʝ ʟʥʘʯʝʥʥʷ. ɹʫʣʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʧʨʦʷʚʠ ʟʦʚʥʽʰʥʽʭ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʘʥʦʤʘʣʽʡ ʟʘʙʘʨʚʣʝʥʥʷ ʢʦʨʝʣʶʶʪʴ ʟ ʽʥʪʝʛʨʘʣʴʥʠʤ ʧʦʢʘʟʥʠʢʦʤ 

çHuman footprintè, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʫ ʚʠʛʣʷʜʽ ʽʥʜʝʢʩʫ ʩʫʤʘʨʥʠʡ ʘʙʦ ʢʫʤʫʣʷʪʠʚʥʠʡ 

ʚʧʣʠʚ ʣʶʜʠʥʠ ʥʘ ʩʝʨʝʜʦʚʠʱʝ ʟ ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ ʜʦ 1 ʢʤ. ʇʦʢʘʟʘʥʦ, ʱʦ 

ʙʽʣʴʰʽʩʪʴ ʘʥʦʤʘʣʽʡ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʩʘʤʝ ʜʣʷ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʫ Pelophylax, ʚʽʜʪʘʢ 

ʚʠʜʠ ʮʴʦʛʦ ʨʦʜʫ ʤʘʶʪʴ ʙʽʦʽʥʜʠʢʘʪʦʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʎʝʡ ʚʠʜ, ʷʢ ʽ ʽʥʰʽ 

ʧʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʠʥʠ Ranidae ʤʘʻ ʟʥʘʯʝʥʥʷ ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ. ʆʪʨʫʪʘ ʰʢʽʨʥʠʭ ʟʘʣʦʟ ʦʟʝʨʥʠʭ ʞʘʙ ʤʽʩʪʠʪʴ ʪʘʢ ʟʚʘʥʽ Rana-box-ʚʤʽʩʥʽ 

ʙʽʣʢʠ (ʜʦʚʞʠʥʦʶ ʚʽʜ 10 ʜʦ 47 ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ ʟʘʣʠʰʢʽʚ ʽ ʤʽʩʪʷʪʴ ʦʩʦʙʣʠʚʫ 

ʩʪʨʫʢʪʫʨʫ) ï ʧʨʦʪʝʾʥʠ, ʱʦ ʤʽʩʪʷʪʴ 7-ʯʣʝʥʥʫ ʧʝʪʣʶ ʟ ʜʠʩʫʣʴʬʽʜʦʤ ʥʘ C-ʢʽʥʮʽ. ɼʦ 

ʪʘʢʠʭ ʙʽʣʢʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʙʨʝʚʽʥʽʥʠ-1 ʪʘ -2, ʝʩʢʫʣʝʥʪʽʥʠ-1 ʽ -2, ʧʘʣʶʩʪʨʠʥʠ-2, ʱʦ 

ʤʘʶʪʴ ʧʽʜʪʚʝʨʜʞʝʥʫ ʘʥʪʠʤʽʢʨʦʙʥʫ ʘʢʪʠʚʥʽʩʪʴ ʪʘ ʻ ʧʦʪʝʥʮʽʡʥʠʤʠ ʛʝʤʦʣʽʪʠʢʘʤʠ. 

 

ɾʘʙʘ ʾʩʪʽʚʥʘ (ʛʽʙʨʠʜ P. ridibundus x P. lessonae) 

ʆʭʦʨʦʥʥʠʡ ʩʪʘʪʫʩ. ɾʘʙʘ ʾʩʪʽʚʥʘ (ɼʦʜʘʪʦʢ 5ɻ) ʻ ʛʽʙʨʠʜʦʤ, ʝʣʝʤʝʥʪʦʤ 

ʛʝʤʽʢʣʦʥʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟʝʣʝʥʠʭ ʞʘʙ ʨʦʜʫ Pelophylax. ɺʠʜ ʟʘʥʝʩʝʥʦ ʜʦ 

ɼʦʜʘʪʢʫ ɯɯɯ ɹʝʨʥʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ ï ʩʧʠʩʢʫ ʚʠʜʽʚ ʬʘʫʥʠ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʦʭʦʨʦʥʽ. 

ɺʠʜ ʟʘʥʝʩʝʥʦ ʜʦ ʩʧʠʩʢʽʚ ʨʝʛʽʦʥʘʣʴʥʦ ʨʽʜʢʽʩʥʠʭ ʚʠʜʽʚ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʦʩʦʙʣʠʚʽʡ 

ʦʭʦʨʦʥʽ ʫ ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ ʦʙʣʘʩʪʽ. 

ʈʦʟʧʦʚʩʶʜʞʝʥʥʷ ʪʘ ʭʘʨʘʢʪʝʨʥʽ ʦʩʝʣʠʱʘ. ɾʘʙʘ ʾʩʪʽʚʥʘ ʩʧʦʨʘʜʠʯʥʦ 

ʪʨʘʧʣʷʻʪʴʩʷ ʥʘ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ (ɼʦʜʘʪʦʢ 7ɻ). ʋʪʚʦʨʶʶʯʠʩʴ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʩʭʨʝʱʫʚʘʥʥʷ ʜʚʦʭ ʙʘʪʴʢʽʚʩʴʢʠʭ ʚʠʜʽʚ, ʘʙʦ ʩʭʨʝʱʫʶʯʠʩʴ ʟ ʷʢʠʤʦʩʴ ʽʟ ʙʘʪʴʢʽʚʩʴʢʠʭ 

ʚʠʜʽʚ, ʜʘʥʠʡ ʚʠʜ ʤʦʞʝ ʟʘʡʤʘʪʠ ʜʦʚʦʣʽ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʦʩʝʣʠʱ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʫʤʦʚ ʟʫʩʪʨʽʯʽ ʙʘʪʴʢʽʚʩʴʢʠʭ ʚʠʜʽʚ. ʎʝʡ ʚʠʜ, ʷʢ ʽ ʙʘʪʴʢʽʚʩʴʢʽ ʚʠʜʠ, ʧʨʠʫʨʦʯʝʥʠʡ ʜʦ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʦʜʥʠʭ ʦʙ`ʻʢʪʽʚ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʞʠʪʪʷ, ʥʘʩʝʣʷʶʯʠ ʨʽʯʢʠ, ʦʟʝʨʘ, 

ʩʪʘʚʢʠ, ʧʨʠʜʦʨʦʞʥʽ ʢʘʥʘʚʠ, ʽʨʠʛʘʮʽʡʥʽ ʢʘʥʘʣʠ, ʢʦʧʘʥʢʠ, ʩʪʨʫʤʢʠ, ʙʦʣʦʪʘ, ʩʪʘʨʠʮʽ 

ʪʦʱʦ. ʂʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʠʭ ʟʘʧʠʩʽʚ ʩʢʣʘʜʘʻ 192 (ʂʠʾʚʩʴʢʘ ʦʙʣ. - 18, 

ɾʠʪʦʤʠʨʩʴʢʘ ʦʙʣ. ï 15, ʈʽʚʥʝʥʩʴʢʘ ʦʙʣ. ï 53, ɺʦʣʠʥʩʴʢʘ ʦʙʣ. ï 103, ʃʴʚʽʚʩʴʢʘ ʦʙʣ. 

ï 2, ʊʝʨʥʦʧʽʣʴʩʴʢʘ ʦʙʣ. - 1). ʈʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚʠʜʫ ʥʘ ʇʽʚʥʦʯʽ ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ ʪʘ 

ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʪʝʡ ʧʦʪʨʝʙʫʻ ʜʦʜʘʪʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʅʘ ʩʫʰʽ ʜʘʣʝʢʦ ʚʽʜ 
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ʚʦʜʦʡʤ ʪʨʘʧʣʷʶʪʴʩʷ ʨʽʜʢʦ, ʧʝʨʝʚʘʞʥʦ ʧʽʜ ʯʘʩ ʜʦʙʦʚʠʭ ʤʽʛʨʘʮʽʡ ʪʘ ʧʝʨʝʩʫʚʘʥʴ ʤʽʞ 

ʚʦʜʦʡʤʘʤʠ. ɻ̔ ʙʨʠʜ P. ridibundus x P. lessonae ʪʠʧʦʚʦ ʪʨʘʧʣʷʻʪʴʩʷ ʚ ʤʝʞʘʭ ʪʘʢʠʭ 

ʦʩʝʣʠʱ ʟ ʈʝʟʦʣʶʮʽʾ 4 ɹʝʨʥʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ, ʷʢ ʚʽʣʴʥʦ ʧʣʘʚʘʶʯʽ ʢʠʣʠʤʢʠ Salvinia 

natans (ʉ1.225), ʟʘʥʫʨʝʥʽ ʢʠʣʠʤʢʠ ʭʘʨʦʬʽʪʽʚ ʫ ʤʝʟʦʪʨʦʬʥʠʭ ʚʦʜʦʡʤʘʭ (C1.25), 

ʤʝʟʦʪʨʦʬʥʘ ʨʦʩʣʠʥʥʽʩʪʴ ʰʚʠʜʢʠʭ ʧʦʪʦʢʽʚ (C2.27), ʤʝʟʦʪʨʦʬʥʘ ʨʦʩʣʠʥʥʽʩʪʴ 

ʧʦʚʽʣʴʥʦ ʪʝʢʫʯʠʭ ʚʦʜʦʪʦʢʽʚ (ʉ2.33), ʝʚʪʨʦʬʥʘ ʨʦʩʣʠʥʥʽʩʪʴ ʰʚʠʜʢʠʭ ʧʦʪʦʢʽʚ 

(C2.28), ʤʦʢʨʽ ʘʙʦ ʚʦʣʦʛʽ ʚʠʩʦʢʦʪʨʘʚʥʽ ʪʘ ʧʘʧʦʨʦʪʝʚʽ ʫʟʣʽʩʩʷ ʪʘ ʣʫʢʠ (E5.4), 

ʧʨʠʨʽʯʢʦʚʽ ʯʘʛʘʨʥʠʢʠ (F9.1), ʧʨʠʨʽʯʢʦʚʽ ʚʝʨʙʦʚʽ ʣʽʩʠ (G1.11), ʟʘʙʦʣʦʯʝʥʽ ʭʚʦʡʥʽ 

ʣʽʩʠ ʥʝʤʦʨʘʣʴʥʦʾ ʟʦʥʠ (G3.E). 

ʄʦʨʬʦʣʦʛʽʯʥʠʡ ʦʧʠʩ. ɼʦʚʞʠʥʘ ʪʽʣʘ ʛʽʙʨʠʜʽʚ P. ridibundus x P. lessonae 

ʩʢʣʘʜʘʻ ʟʛʽʜʥʦ ʧʨʦʤʽʨʽʚ ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ 61,94 ʤʤ ʜʣʷ ʩʘʤʮʽʚ ʪʘ 75,74 ʤʤ 

ʜʣʷ ʩʘʤʠʮʴ. ʄʦʨʬʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʜʫ ʟ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʫ 

ʚʠʛʣʷʜʽ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʨʦʤʽʨʽʚ ʪʘ ʚʠʨʘʭʫʚʘʥʠʭ ʽʥʜʝʢʩʽʚ 

ʥʘʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʽ (ʪʘʙʣ. 3.4) ʜʣʷ ʩʘʤʮʽʚ (n=95) ʪʘ ʩʘʤʠʮʴ (n=36). 

 

ʊʘʙʣʠʮʷ 3.4  

ʉʝʨʝʜʥʽ ʧʦʢʘʟʥʠʤʠ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʨʦʤʽʨʽʚ ʜʣʷ ʦʙʦʭ ʩʪʘʪʝʡ ʾʩʪʽʚʥʦʾ ʞʘʙʠ ʪʘ 

ʨʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʷʥʥʷ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ t-ʢʨʠʪʝʨʽʷ ʉʪʴʶʜʝʥʪʘ 

(df=138; ʨ<0,05).  

 ʉʘʤʮʽ ǁǁ ʉʘʤʠʮʽ ǀǀ 

t-value p 
ʇʨʦʤʽʨ 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 

(ʤʤ) 

Min  

(ʤʤ) 

Max 

(ʤʤ) 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 

(ʤʤ) 

Min  

(ʤʤ) 

Max 

(ʤʤ) 

L.  61,94Ñ7,76 43,21 77,28 75,74Ñ9,87 55,90 
95,2

7 
-8,4027 0,0000 

L.c. 20,77Ñ3,01 14,22 29,10 23,67Ñ2,89 18,98 
31,3

8 
-4,9767 0,0000 

D.r.-o. 8,83Ñ1,27 6,06 11,86 10,45Ñ1,23 8,04 
12,6

0 
-6,5461 0,0000 

L.o. 6,60Ñ1,18 4,12 9,50 7,14Ñ0,97 5,17 9,13 -2,4061 0,0175 

F. 28,82Ñ4,31 19,63 40,16 34,42Ñ5,38 26,16 44,9 -6,1847 0,0000 
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9 

T. 29,18Ñ4,82 19,04 43,27 34,69Ñ5,36 25,25 
45,3

4 
-5,6441 0,0000 

L.c.s. 16,25Ñ2,64 10,60 21,89 18,85Ñ2,64 14,0 
24,2

1 
-5,0300 0,0000 

D.h. 7,68Ñ1,46 3,76 11,71 9,31Ñ1,49 7,07 
12,3

0 
-5,6728 0,0000 

L.t.ci. 3,67Ñ0,60 2,29 5,15 3,93Ñ0,70 2,38 5,25 -2,1512 0,0333 

D.n.o. 3,64Ñ0,70 1,59 5,29 4,31Ñ0,67 2,93 5,96 -4,8892 0,0000 

Sp.oc. 6,34Ñ0,83 4,38 8,28 7,54Ñ1,14 5,79 
10,1

5 
-6,6009 0,0000 

Sp.in. 3,11Ñ0,62 1,67 4,50 3,43Ñ0,51 2,55 4,80 -2,7067 0,0077 

Sp.ip. 3,81Ñ0,58 2,22 5,58 4,50Ñ0,72 3,41 6,01 -5,6304 0,0000 

D.tym.o. 3,04Ñ0,67 1,50 4,50 3,73Ñ0,68 1,94 5,40 -5,1862 0,0000 

Lt.p.  4,00Ñ0,73 2,43 5,72 4,56Ñ0,72 3,00 6,11 -3,9270 0,0001 

Lt.c. 20,46Ñ2,78 14,55 26,20 24,57Ñ3,40 19,05 
32,2

7 
-7,0785 0,0000 

L.tym.  4,28Ñ0,90 2,20 6,00 4,77Ñ0,88 3,05 6,42 -2,7800 0,0062 

L.c./L. 0,33Ñ0,02 0,28 0,42 0,31Ñ0,02 0,26 0,36 4,5378 0,0000 

L.c./Lt.c. 1,01Ñ0,07 0,82 1,26 0,96Ñ0,06 0,81 1,10 3,4219 0,0008 

D.n.o./D.r.-o. 0,41Ñ0,05 0,23 0,62 0,41Ñ0,04 0,33 0,49 -0,0736 0,9414 

Sp.in./Sp.oc. 0,49Ñ0,08 0,32 0,68 0,46Ñ0,07 0,34 0,58 2,0059 0,0469 

L.o./L.c. 0,31Ñ0,04 0,22 0,42 0,30Ñ0,03 0,21 0,40 1,9977 0,0478 

L.o./L.tym.  1,56Ñ0,23 1,05 2,20 1,52Ñ0,21 1,24 1,92 1,1003 0,2732 

D.tym.o./L.ty

m. 
0,71Ñ0,10 0,51 0,99 0,79Ñ0,16 0,50 1,27 -3,4007 0,0008 

Lt.p./Lt.c.  0,19Ñ0,02 0,11 0,25 0,18Ñ0,02 0,14 0,24 1,8019 0,0738 

F./T. 0,99Ñ0,04 0,91 1,11 0,99Ñ0,03 0,86 1,09 -0,2301 0,8183 

L./F. 2,16Ñ0,14 1,84 2,64 2,21Ñ0,16 1,91 2,80 -1,7962 0,0748 

L./T.  2,14Ñ0,15 1,78 2,56 2,19Ñ0,16 1,92 2,76 -1,8469 0,0670 

D.h./L.t.ci. 2,10Ñ0,34 1,32 3,30 2,40Ñ0,40 1,73 3,49 -4,1932 0,0000 
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T./L.t.ci.  8,05Ñ1,33 5,25 12,64 9,01Ñ1,76 5,66 
13,4

9 
-3,3503 0,0010 

L./(F.+T.) 1,07Ñ0,06 0,92 1,30 1,10Ñ0,08 0,96 1,39 -1,9116 0,0581 

Ix  31,33Ñ11,26 12,86 82,37 
41,66Ñ17,8

4 
17,13 

88,4

0 
-3,9458 0,0001 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ t-ʪʝʩʪʫ ʜʣʷ ʛʽʙʨʠʜʽʚ P. ridibundus x P. lessonae ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ (p<0,05) ʤʽʞ ʩʪʘʪʷʤʠ ʫ ʜʝʷʢʠʭ ʘʙʩʦʣʶʪʥʠʭ 

ʟʥʘʯʝʥʥʷʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʽʥʜʝʢʩʘʭ (ʪʘʙʣ. 3.10): L., L.c., D.r.-o., L.o., 

F., T., L.c.s., D.h., L.t.ci., D.n.o., Sp.oc., Sp.in., Sp.ip., D.tym.o., Lt.p., Lt.c., L.tym., 

L.c./L., L.c./Lt.c., Sp.in./Sp.oc., L.o./L.c., D.tym.o./L.tym., D.h./L.t.ci., T./L.t.ci., Ix. 

ʉʝʟʦʥʥʘ ʪʘ ʜʦʙʦʚʘ ʘʢʪʠʚʥʽʩʪʴ. ʉʝʟʦʥʥʘ ʘʢʪʠʚʥʽʩʪʴ ʟʙʽʛʘʻʪʴʩʷ ʟ ʪʘʢʦʶ ʫ 

ʙʘʪʴʢʽʚʩʴʢʠʭ ʚʠʜʽʚ ï P. ridibundus ʪʘ P. lessonae. ʅʘʡʙʽʣʴ hʨʘʥʥʷ ʟʥʘʭʽʜʢʘ ʚʠʜʫ 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ 30.04.2021 ʥʘ ʪʝʨʠʪʦʨʽʾ ʩ. ʉʚʽʪʷʟʴ, ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʥʘʡʙʽʣʴʰ 

ʧʽʟʥʷ ï 18.10.2019 ʚ ʩ. ɻʘʤʘʨʥʷ, ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɸʢʪʠʚʥʽʩʪʴ ʘʥʘʣʦʛʽʯʥʘ 

ʪʘʢʽʡ ʜʣʷ ʦʟʝʨʥʦʾ ʞʘʙʠ. 

ʏʠʩʝʣʴʥʽʩʪʴ. ʏʝʨʝʟ ʩʢʣʘʜʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʚʠʜʦʚʦʾ ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʟʘ 

ʟʦʚʥʽʰʥʽʤʠ ʦʟʥʘʢʘʤʠ, ʜʘʥʽ ʱʦʜʦ ʯʠʩʝʣʴʥʦʩʪʽ ʪʘ ʯʘʩʪʦʪʠ ʪʨʘʧʣʷʥʥʷ ʛʽʙʨʠʜʽʚ P. 

ridibundus x P. lessonae ʥʝʧʦʚʥʽ ʪʘ ʬʨʘʛʤʝʥʪʘʨʥʽ (ɼʦʜʘʪʦʢ 6ɻ). ʏʝʨʝʟ ʪʝ, ʱʦ ʮʝʡ 

ʚʠʜ ʻ ʯʘʩʪʠʥʦʶ ʛʝʤʽʢʣʦʥʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʧʽʜʨʘʭʫʥʦʢ ʡʦʛʦ ʯʠʩʝʣʴʥʦʩʪʽ ʜʦʚʦʣʽ 

ʫʩʢʣʘʜʥʝʥʠʡ, ʦʩʢʽʣʴʢʠ ʚʽʟʫʘʣʴʥʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʥʝ ʟʘʚʞʜʠ ʤʦʞʣʠʚʘ. ʊʠʤ ʥʝ ʤʝʥʰ, 

ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʧʽʜʨʘʭʦʚʘʥʦ ʯʠʩʝʣʴʥʽʩʪʴ ʞʘʙʠ ʾʩʪʽʚʥʦʾ, ʷʢʘ ʩʢʣʘʣʘ ʚʽʜ 2,2 ʜʦ 

20 ʦʩ./100ʤ ʙʝʨʝʛʦʚʦʾ ʣʽʥʽʾ. ʋ 2021 ʨʦʮʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʧʨʠʚʘʪʥʦʾ ʩʘʜʠʙʠ çʊʚʽʡ ʂʫʪè 

ʚ ʩ. ʉʚʽʪʷʟʴ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ ʢʦʧʘʥʢʫ ʧʣʦʱʝʶ ʙʣʠʟʴʢʦ 0,04 ʛʘ ʙʫʣʦ ʧʦʚʥʽʩʪʶ 

ʥʘʩʝʣʝʥʦ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʚʠʜʫ P. ʝsculentus, ʢʽʣʴʢʽʩʪʴ ʷʢʠʭ ʥʘ ʤʦʤʝʥʪ ʧʽʜʨʘʭʫʥʢʫ 

(30.04.2021) ʩʢʣʘʣʘ 50 ʦʩʦʙʠʥ. ʊʘʢʦʞ 2 ʦʩʦʙʠʥʠ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʫ ʰʪʫʯʥʦʤʫ 

ʬʦʥʪʘʥʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʢʦʥʪʦʨʠ ɺʠʩʦʮʴʢʦʛʦ ʃʽʩʦʚʦʛʦ ɻʦʩʧʦʜʘʨʩʪʚʘ, ʤ. ɺʠʩʦʮʴʢ, 

ʈʽʚʥʝʥʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʙʽʦʢʣʽʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʧʨʦʚʝʜʝʥʦʛʦ ʙʽʦʢʣʽʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ (ɼʦʜʘʪʦʢ 8ɻ), ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚ 
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ʢʦʥʪʝʢʩʪʽ ʥʘʷʚʥʦʩʪʽ ʢʦʤʙʽʥʘʮʽʡ 19 ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ 

ʽʩʥʫʚʘʥʥʷ ʾʩʪʽʚʥʦʾ ʞʘʙʠ ʻ 8,31% ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ ʪʘ ʱʝ 3,54% 

ʪʝʨʠʪʦʨʽʾ ʻ ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʚʠʜʫ. ʉʫʤʘʨʥʦ ʮʽ ʧʦʢʘʟʥʠʢʠ (ʥʘ 

2000 ʨʽʢ) ʩʢʣʘʜʘʶʪʴ 11,85% ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ (ɼʦʜʘʪʦʢ 2). 

ɺʘʞʣʠʚʦ ʨʦʟʫʤʽʪʠ, ʱʦ, ʦʩʢʽʣʴʢʠ ʚʠʜ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʛʽʙʨʠʜʠʟʘʮʽʾ ʜʚʦʭ ʙʘʪʴʢʽʚʩʴʢʠʭ 

ʚʠʜʽʚ, ʪʦ ʰʚʠʜʰʝ ʟʘ ʚʩʝ ʜʘʥʘ ʤʦʜʝʣʴ ʜʝʤʦʥʩʪʨʫʻ ʥʝ ʩʪʽʣʴʢʠ ʛʽʧʦʪʝʪʠʯʥʫ 

ʢʦʨʝʣʷʮʽʶ ʤʽʞ ʢʣʽʤʘʪʠʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷʤ ʜʘʥʦʛʦ ʚʠʜʫ, 

ʩʢʽʣʴʢʠ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷʤ ʩʠʤʧʘʪʨʠʯʥʦ ʙʘʪʴʢʽʚʩʴʢʠʭ ʚʠʜʽʚ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʡʦʛʦ ʫʪʚʦʨʝʥʥʷ ʚ ʛʝʤʽʢʣʦʥʘʣʴʥʦʤʫ ʢʦʤʧʣʝʢʩʽ. 

ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘʡʙʽʣʴʰʠʡ ʚʢʣʘʜ ʚ ʧʦʙʫʜʦʚʘʥʫ ʤʦʜʝʣʴ 

ʤʘʶʪʴ ʥʘʩʪʫʧʥʽ ʬʘʢʪʦʨʠ: bio13 (ʦʧʘʜʠ ʥʘʡʚʦʣʦʛʽʰʦʛʦ ʤʽʩʷʮʷ, 38,2%), bio18 (ʦʧʘʜʠ 

ʥʘʡʪʝʧʣʽʰʦʛʦ ʢʚʘʨʪʘʣʫ, 15,0%), bio15 (ʨʽʯʥʘ ʩʝʟʦʥʥʽʩʪʴ ʦʧʘʜʽʚ, 13,5%) (ɼʦʜʘʪʦʢ 

10ɻ). ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ jackknife-ʪʝʩʪʫ ʙʽʦʢʣʽʤʘʪʠʯʥʠʡ ʧʦʢʘʟʥʠʢ bio18 ʤʘʻ 

ʥʘʡʙʽʣʴʰʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʢʣʘʜʫ ʚ ʤʦʜʝʣʴ ʟʘ ʚʝʣʠʯʠʥʦʶ AUC, ʦʩʢʽʣʴʢʠ ʤʽʩʪʠʪʴ 

ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʫ ʟ ʪʦʯʢʠ ʟʦʨʫ ʤʦʜʝʣʽ ʽʥʬʦʨʤʘʮʽʶ ï ʧʘʨʘʤʝʪʨʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʽ 

ʧʨʠ ʧʦʙʫʜʦʚʽ 25 ʨʝʧʣʽʢ ʤʦʜʝʣʽ (AUC=0,73).  

ɿʛʽʜʥʦ ʟ ʧʦʙʫʜʦʚʘʥʠʤʠ ʧʨʦʛʥʦʩʪʠʯʥʠʤʠ ʤʦʜʝʣʷʤʠ ʧʦʰʠʨʝʥʥʷ ʞʘʙʠ ʾʩʪʽʚʥʦʾ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʟʥʘʯʝʥʴ 19 ʙʽʦʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʜʦ 2050 ʨʦʢʫ 

ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʚʠʜʫ ʙʫʜʫʪʴ 22,78% ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ 

ʪʘ ʱʝ 0,43% - ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʠʤʠ. ʉʫʤʘʨʥʦ ʮʽ ʧʦʢʘʟʥʠʢʠ ʩʢʣʘʜʘʶʪʴ 23,21% 

ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ, ʱʦ ʜʝʤʦʥʩʪʨʫʻ ʥʝʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʧʦʢʨʠʪʪʷ 

ʩʧʨʠʷʪʣʠʚʠʭ ʜʣʷ ʮʴʦʛʦ ʚʠʜʫ ʘʤʬʽʙʽʡ ʢʦʤʙʽʥʘʮʽʡ ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ. ɿʥʘʯʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʘ ʜʝʪʝʨʤʽʥʘʮʽʾ ʧʨʠ ʮʴʦʤʫ R2=0,54 (ɼʦʜʘʪʦʢ 3). 

ɿʘʛʨʦʟʠ. ɿʘʛʨʦʟʦʶ ʽʩʥʫʚʘʥʥʷ ʾʩʪʽʚʥʦʾ ʞʘʙʠ ʷʢ ʚʠʜʫ ʻ ʟʥʠʞʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ 

ʧʝʨʝʪʠʥʫ ʧʦʧʫʣʷʮʽʡ ʞʘʙʠ ʦʟʝʨʥʦʾ ʪʘ ʩʪʘʚʢʦʚʦʾ ʚʥʘʩʣʽʜʦʢ ʛʝʦʛʨʘʬʽʯʥʦʾ ʽʟʦʣʷʮʽʡ ʪʘ 

ʬʨʘʛʤʝʥʪʘʮʽʾ ʘʨʝʘʣʽʚ, ʦʩʢʽʣʴʢʠ ʟʘ ʨʘʭʫʥʦʢ ʥʝʨʽʚʥʦʟʥʘʯʥʦʛʦ ʩʪʘʪʝʚʦʛʦ ʨʦʟʧʦʜʽʣʫ 

ʛʽʙʨʠʜʽʚ ʽʩʥʫʻ ʟʘʛʨʦʟʘ ʝʣʽʤʽʥʫʚʘʥʥʷ ʛʽʙʨʠʜʦʛʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʽ ʧʦʩʪʫʧʦʚʝ 

ʟʥʠʢʥʝʥʥʷ ʛʽʙʨʠʜʽʚ, ʥʘʚʽʪʴ ʥʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʪʦʡ ʬʘʢʪ, ʱʦ ʛʝʥʦʤ, ʥʘʧʨʠʢʣʘʜ 

ʩʪʘʚʢʦʚʦʾ ʞʘʙʠ ʤʦʞʝ ʮʠʨʢʫʣʶʚʘʪʠ ʫ ʧʦʧʫʣʷʮʽʷʭ ʾʩʪʽʚʥʦʾ ʞʘʙʠ ʽ ʧʝʨʝʜʘʚʘʪʠʩʷ 
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ʥʘʩʪʫʧʥʠʤ ʧʦʢʦʣʽʥʥʷʤ ʯʝʨʝʟ ʩʭʨʝʱʫʚʘʥʥʷ ʾʩʪʽʚʥʦʾ ʪʘ ʦʟʝʨʥʦʾ ʞʘʙ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʟʘʣʫʯʝʥʥʷ ʜʨʫʛʦʛʦ ʙʘʪʴʢʽʚʩʴʢʦʛʦ ʚʠʜʫ. 

 

ɾʘʙʘ ʩʪʘʚʢʦʚʘ (Pelophylax lessonae) 

ʆʭʦʨʦʥʥʠʡ ʩʪʘʪʫʩ. ɾʘʙʘ ʩʪʘʚʢʦʚʘ (ɼʦʜʘʪʦʢ 5)̂ ʻ ʦʜʥʠʤ ʟ ʚʠʜʽʚ 

ʟʝʤʥʦʚʦʜʥʠʭ ʭʘʨʘʢʪʝʨʥʠʭ ʩʘʤʝ ʜʣʷ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ. ʎʝʡ ʚʠʜ ʩʪʨʦʛʦ 

ʧʨʠʫʨʦʯʝʥʠʡ ʜʦ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʮʴʦʛʦ ʙʽʦʛʝʦʛʨʘʬʽʯʥʦʛʦ ʨʝʛʽʦʥʫ, ʧʨʦʥʠʢʘʶʯʠ 

ʥʘ ʧʽʚʜʝʥʴ ʚ ʣʽʩʦʩʪʝʧʦʚʫ ʪʘ ʩʪʝʧʦʚʫ ʟʦʥʠ ʚʟʜʦʚʞ ʜʦʣʠʥ ʚʝʣʠʢʠʭ ʨʽʯʦʢ ʪʘ ʙʦʣʦʪʥʠʭ 

ʤʘʩʠʚʽʚ, ʪʨʘʧʣʷʶʯʠʩʴ ʧʦʜʝʢʫʜʠ ʚʠʢʣʶʯʥʦ ʚ ʷʢʦʩʪʽ ʽʟʦʣʴʦʚʘʥʠʭ ʟʘʣʠʰʢʽʚ ʙʽʣʴʰʠʭ 

ʨʝʣʽʢʪʦʚʠʭ ʧʦʧʫʣʷʮʽʡ. ɺʠʜ ʟʘʥʝʩʝʥʦ ʜʦ ɼʦʜʘʪʢʫ ɯɯɯ ɹʝʨʥʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ ʪʘ ʜʦ 

ʏʝʨʚʦʥʦʛʦ ʩʧʠʩʢʫ ʄʉʆʇ ʧʽʜ ʢʘʪʝʛʦʨʽʻʶ LC. ɺʠʜ ʟʘʥʝʩʝʥʦ ʜʦ ʩʧʠʩʢʽʚ ʨʝʛʽʦʥʘʣʴʥʦ 

ʨʽʜʢʽʩʥʠʭ ʚʠʜʽʚ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʦʩʦʙʣʠʚʽʡ ʦʭʦʨʦʥʽ ʫ ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ ʦʙʣʘʩʪʽ. 

ʈʦʟʧʦʚʩʶʜʞʝʥʥʷ ʪʘ ʭʘʨʘʢʪʝʨʥʽ ʦʩʝʣʠʱʘ. ɾʘʙʘ ʩʪʘʚʢʦʚʘ (P. lessonae) 

ʪʨʘʧʣʷʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʥʘ ʧʽʚʥʦʯʽ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ, ʧʨʦʥʠʢʘʶʯʠ ʥʘ 

ʧʽʚʜʝʥʴ ʚʟʜʦʚʞ ʜʦʣʠʥ ʚʝʣʠʢʠʭ ʪʘ ʟʘʧʣʘʚ ʤʘʣʠʭ ʨʽʯʦʢ, ʪʷʞʽʶʯʠ ʧʝʨʝʚʘʞʥʦ ʜʦ 

ʧʨʠʨʽʯʢʦʚʠʭ ʣʽʩʦʚʠʭ ʟʘʙʦʣʦʯʝʥʠʭ ʢʦʤʧʣʝʢʩʽʚ (ɼʦʜʘʪʦʢ 7)̂. ʂʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʠʭ 

ʟʘʧʠʩʽʚ ʩʢʣʘʜʘʻ 100 (ʂʠʾʚʩʴʢʘ ʦʙʣ. ï 3, ɾʠʪʦʤʠʨʩʴʢʘ ʦʙʣ. ï 12, ʈʽʚʥʝʥʩʴʢʘ ʦʙʣ. ï 

50, ɺʦʣʠʥʩʴʢʘ ʦʙʣ. ï 34, ʊʝʨʥʦʧʽʣʴʩʴʢʘ - 1). ʇʦʰʠʨʝʥʥʷ ʩʪʘʚʢʦʚʦʾ ʞʘʙʠ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʧʽʚʥʦʯʽ ʍʤʝʣʴʥʠʮʴʢʦʾ, ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ ʪʘ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʝʡ ʚʠʤʘʛʘʻ 

ʧʨʦʚʝʜʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. P. lessonae ʜʣʷ ʞʠʪʪʷ ʦʙʠʨʘʻ ʚʦʜʦʡʤʠ ʟʽ 

ʩʪʦʷʯʦʶ ʘʙʦ ʩʣʘʙʦʧʨʦʪʦʯʥʦʶ ʚʦʜʦʶ, ʚʢʣʶʯʘʶʯʠ ʙʦʣʦʪʘ, ʤʦʯʘʨʽ, ʣʽʩʦʚʽ ʩʝʟʦʥʥʽ ʪʘ 

ʣʴʦʜʦʚʠʢʦʚ̔  ʥʠʟʠʥʥʽ ʦʟʝʨʘ, ʨʦʟʣʠʚʠ ʨʽʯʦʢ ʚ ʟʘʧʣʘʚʘʭ, ʩʪʘʨʽ ʽʨʠʛʘʮʽʡʥʽ ʢʘʥʘʣʠ, 

ʟʘʢʠʥʫʪʽ, ʯʘʩʪʦ ʟʘʪʽʥʝʥʽ ʟʘʧʦʚʥʝʥʽ ʚʦʜʦʶ ʥʠʟʠʥʠ ʧʽʩʣʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. ɺʠʜ ʥʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʪʨʘʧʣʷʻʪʴʩʷ ʨʽʜʢʦ. 

ɿ ʧʝʨʝʣʽʢʫ ʦʩʝʣʠʱ ʟ ʈʝʟʦʣʶʮʽʾ 4 ɹʝʨʥʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ ʩʪʘʚʢʦʚʘ ʞʘʙʘ 

ʪʨʘʧʣʷʻʪʴʩʷ ʚ ʪʘʢʠʭ, ʷʢ: ʫʛʨʫʧʦʚʘʥʥʷ ʚʦʜʷʥʠʭ ʞʦʚʪʝʮʽʚ ʥʘ ʤʽʣʢʦʚʦʜʜʷʭ (ʉ1.3411), 

ʟʘʨʦʩʪʽ Hottonia palustris ʥʘ ʤʽʣʢʦʚʦʜʜʷʭ (C1.3413),  ʤʝʟʦʪʨʦʬʥʘ ʨʦʩʣʠʥʥʽʩʪʴ 

ʧʦʚʽʣʴʥʦ ʪʝʢʫʯʠʭ ʚʦʜʦʪʦʢʽʚ (ʉ2.33), ʟʘʙʦʣʦʯʝʥʽ ʭʚʦʡʥʽ ʣʽʩʠ ʥʝʤʦʨʘʣʴʥʦʾ ʟʦʥʠ 

(G3.E), ʙʘʛʘʪʽ ʥʠʟʠʥʥʽ ʙʦʣʦʪʘ, ʚ ʪ. ʯ. ʝʚʪʨʦʬʥʽ ʚʠʩʦʢʦʪʨʘʚʥʽ ʥʠʟʠʥʥʽ ʙʦʣʦʪʘ ʪʘ 

ʢʘʨʙʦʥʘʪʥʽ ʬʣʝʰʽ ʡ ʤʦʯʘʨʽ (D4.1). 



101 

ʄʦʨʬʦʣʦʛʽʯʥʠʡ ʦʧʠʩ. ɼʦʚʞʠʥʘ ʪʽʣʘ P. lessonae ʟʛʽʜʥʦ ʧʨʦʤʽʨʽʚ ʩʢʣʘʜʘʻ 

51,38 ʤʤ ʜʣʷ ʩʘʤʮʽʚ ʪʘ 59,59 ʤʤ ʜʣʷ ʩʘʤʠʮʴ ʟ ʨʝʛʽʦʥʫ ʜʦʩʣʽʜʞʝʥʴ ʚʩʝʨʝʜʥʴʦʤʫ. 

ʄʦʨʬʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʜʫ ʟ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʫ ʚʠʛʣʷʜʽ ʩʝʨʝʜʥʽʭ 

ʟʥʘʯʝʥʴ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʨʦʤʽʨʽʚ ʪʘ ʚʠʨʘʭʫʚʘʥʠʭ ʽʥʜʝʢʩʽʚ ʥʘʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʽ 

(ʪʘʙʣ. 3.5) ʜʣʷ ʩʘʤʮʽʚ (n=37) ʪʘ ʩʘʤʠʮʴ (n=31). 

 

ʊʘʙʣʠʮʷ 3.5  

ʉʝʨʝʜʥʽ ʧʦʢʘʟʥʠʤʠ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʨʦʤʽʨʽʚ ʜʣʷ ʦʙʦʭ ʩʪʘʪʝʡ ʾʩʪʽʚʥʦʾ ʞʘʙʠ ʪʘ 

ʨʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʷʥʥʷ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ t-ʢʨʠʪʝʨʽʷ ʉʪʴʶʜʝʥʪʘ 

(df=66; ʨ<0,05).  

 ʉʘʤʮʽ ǁǁ ʉʘʤʠʮʽ ǀǀ 

t-value p 
ʇʨʦʤʽʨ 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 

(ʤʤ) 

Min  

(ʤʤ) 

Max 

(ʤʤ) 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 

(ʤʤ) 

Min  

(ʤʤ) 

Max 

(ʤʤ) 

L.  51,38Ñ3,4 44,72 57,19 59,59Ñ5,05 49,24 70,35 -7,8956 0,0000 

L.c. 16,43Ñ1,3 14,27 20,30 18,62Ñ1,59 15,36 22,00 -6,2149 0,0000 

D.r.-o. 6,88Ñ0,64 5,53 8,80 7,45Ñ0,95 5,27 9,36 -2,9350 0,0045 

L.o. 4,86Ñ0,6 4,13 6,50 5,48Ñ0,85 4,07 7,53 -3,4951 0,0008 

F. 23,23Ñ1,46 20,68 26,40 25,75Ñ2,89 20,47 33,24 -4,6259 0,0000 

T. 21,92Ñ1,44 19,87 25,30 24,53Ñ2,60 19,03 29,22 -5,2137 0,0000 

L.c.s. 12,51Ñ0,89 10,79 15,60 13,89Ñ1,78 10,26 17,79 -4,1309 0,0001 

D.h. 5,34Ñ0,64 4,20 7,20 6,34Ñ1,05 4,37 9,80 -4,8093 0,0000 

L.t.ci. 3,02Ñ0,41 2,09 3,86 3,55Ñ0,51 2,31 4,51 -4,6659 0,0000 

D.n.o. 2,44Ñ0,4 1,75 3,60 3,00Ñ0,57 2,01 3,93 -4,7508 0,0000 

Sp.oc. 5,35Ñ0,46 4,46 6,15 6,13Ñ0,66 5,10 7,74 -5,7632 0,0000 

Sp.in. 2,18Ñ0,35 1,52 2,86 2,68Ñ0,51 1,92 3,90 -4,6418 0,0000 

Sp.ip. 3,01Ñ0,5 2,07 4,30 3,32Ñ0,56 2,22 4,64 -2,3689 0,0207 

D.tym.o. 2,04Ñ0,44 1,29 3,00 2,35Ñ0,55 1,28 3,80 -2,5717 0,0123 

Lt.p.  3,02Ñ0,33 2,43 3,80 3,34Ñ0,64 2,08 4,64 -2,5685 0,0124 

Lt.c. 16,87Ñ1,2 14,36 18,63 18,57Ñ1,98 14,15 23,10 -4,3490 0,0000 
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L.tym.  3,14Ñ0,47 2,26 4,20 3,53Ñ0,53 2,45 4,63 -3,1864 0,0022 

L.c./L. 0,32Ñ0,02 0,28 0,37 0,31Ñ0,01 0,28 0,38 1,4849 0,1423 

L.c./Lt.c. 0,97Ñ0,06 0,82 1,13 1,00Ñ0,08 0,83 1,22 -1,7670 0,0818 

D.n.o./D.r.-o. 0,35Ñ0,04 0,26 0,45 0,40Ñ0,05 0,31 0,51 -3,7373 0,0003 

Sp.in./Sp.oc. 0,41Ñ0,06 0,27 0,52 0,43Ñ0,06 0,32 0,58 -1,6251 0,1088 

L.o./L.c. 0,29Ñ0,03 0,21 0,38 0,29Ñ0,03 0,22 0,35 0,3732 0,7101 

L.o./L.tym.  1,57Ñ0,27 1,05 2,24 1,56Ñ0,25 1,11 2,05 0,0574 0,9543 

D.tym.o./L.t

ym. 
0,65Ñ0,14 0,34 0,92 0,66Ñ0,12 0,40 0,90 -0,2798 0,7804 

Lt.p./Lt.c.  0,18Ñ0,02 0,13 0,25 0,17Ñ0,03 0,12 0,23 0,0621 0,9506 

F./T. 1,06Ñ0,02 1,02 1,11 1,04Ñ0,03 1,00 1,17 1,3715 0,1748 

L./F. 2,21Ñ0,13 2,00 2,61 2,32Ñ0,11 1,95 2,48 -3,596 0,0006 

L./T.  2,34Ñ0,13 2,15 2,71 2,43Ñ0,10 2,17 2,61 -3,0576 0,0032 

D.h./L.t.ci. 1,78Ñ0,25 1,40 2,63 1,83Ñ0,46 1,21 3,51 -0,5052 0,6150 

T./L.t.ci.  7,35Ñ0,97 5,66 10,25 7,05Ñ1,39 5,20 12,26 1,0563 0,2946 

L./(F.+T.) 1,13Ñ0,06 1,03 1,33 1,18Ñ0,05 1,03 1,27 -3,4605 0,0009 

Ix  23,32Ñ6,22 14,59 45,64 
23,80Ñ11,4

4 
12,13 71,45 -0,2202 0,8263 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ t-ʪʝʩʪʫ ʜʣʷ P. lessonae ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʽ 

ʚʽʜʤʽʥʥʦʩʪʽ (p<0,05) ʤʽʞ ʩʪʘʪʷʤʠ ʫ ʜʝʷʢʠʭ ʘʙʩʦʣʶʪʥʠʭ ʟʥʘʯʝʥʥʷʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʽʥʜʝʢʩʘʭ (ʪʘʙʣ. 3.11):  L., L.c., D.r.-o., L.o., F., T., L.c.s., D.h., L.t.ci., 

D.n.o., Sp.oc., Sp.in., Sp.ip., D.tym.o., Lt.p., Lt.c., L.tym., D.n.o./D.r.-o., L./F., L./T., 

L./(F.+T.). 

ʉʝʟʦʥʥʘ ʪʘ ʜʦʙʦʚʘ ʘʢʪʠʚʥʽʩʪʴ. ʉʝʟʦʥʥʘ ʘʢʪʠʚʥʽʩʪʴ ʟʙʽʛʘʻʪʴʩʷ ʟ ʪʘʢʦʶ ʫ 

ʜʚʦʭ ʽʥʰʠʭ ʚʠʜʽʚ ʢʦʤʧʣʝʢʩʫ ʚʠʜʽʚ ï P. ridibundus ʪʘ ʛʽʙʨʠʜʽʚ P. ridibundus x P. 

lessonae. ʅʘʡʙʽʣʴ hʨʘʥʥʷ ʟʥʘʭʽʜʢʘ ʚʠʜʫ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ 01.05.2016 ʥʘ ʟʘʙʦʣʦʯʝʥʽʡ 

ʪʝʨʠʪʦʨʽʾ ʙʽʣʷ ʪʨʘʩʠ ʂʠʾʚ-ɺʘʨʰʘʚʘ, ʥʘ ʟʭ. ʚʽʜ ʩ. ʂʘʤ`ʷʥʢʘ, ʥʘʡʙʽʣʴʰ ʧʽʟʥʷ ï 

18.09.2016 ʚ ʣʽʩʦʚʦʤʫ ʟʘʙʦʣʦʯʝʥʦʤʫ ʦʟʝʨʽ ʥʘ ʧʥ. ʚʽʜ ʩ. ʉʘʜʢʠ-ʉʪʨʦʾʚʢʘ, 
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ʄʘʢʘʨʽʚʩʴʢʦʛʦ ʨ-ʥʫ, ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɸʢʪʠʚʥʽʩʪʴ ʘʥʘʣʦʛʽʯʥʘ ʪʘʢʽʡ ʜʣʷ ʦʟʝʨʥʦʾ 

ʞʘʙʠ. 

ʏʠʩʝʣʴʥʽʩʪʴ. ɼʘʥʽ ʱʦʜʦ ʯʠʩʝʣʴʥʦʩʪʽ ʪʘ ʯʘʩʪʦʪʠ ʪʨʘʧʣʷʥʥʷ P. lessonae 

ʥʝʧʦʚʥʽ ʪʘ ʬʨʘʛʤʝʥʪʘʨʥʽ (ɼʦʜʘʪʦʢ 6)̂. ɺ ʧʦʟʘʥʝʨʝʩʪʦʚʠʡ ʧʝʨʽʦʜ ʯʠʩʝʣʴʥʽʩʪʴ ʞʘʙʠ 

ʩʪʘʚʢʦʚʦʾ ʧʽʜʨʘʭʦʚʘʥʘ ʥʘ ʨʽʚʥʽ 0,5-16 ʦʩ./100ʤ ʙʝʨʝʛʦʚʦʾ ʣʽʥʽʾ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʦʧʫʙʣʽʢʦʚʘʥʠʤʠ ʜʘʥʠʤʠ ʚ ʣʽʪʝʨʘʪʫʨʽ ʟʘ 1980-ʪʽ ʨʦʢʠ, ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ 

ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʥʠʞʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ (ɼʦʜʘʪʦʢ 9). ʋ ʩʧʨʠʷʪʣʠʚʠʭ ʦʩʝʣʠʱʘʭ ʮʝʡ 

ʚʠʜ ʜʦʚʦʣʽ ʯʠʩʝʣʴʥʠʡ, ʘʣʝ ʩʘʤ ʧʦ ʩʦʙʽ ʪʨʘʧʣʷʻʪʴʩʷ ʚʩʝ ʨʽʜʰʝ ʯʝʨʝʟ ʟʥʠʢʥʝʥʥʷ 

ʦʩʪʘʥʥʽʭ. 

ʈʝʟʫʣʴʪʘʪʠ ʙʽʦʢʣʽʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʧʨʦʚʝʜʝʥʦʛʦ ʙʽʦʢʣʽʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ (ɼʦʜʘʪʦʢ 8)̂, ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚ 

ʢʦʥʪʝʢʩʪʽ ʥʘʷʚʥʦʩʪʽ ʢʦʤʙʽʥʘʮʽʡ 19 ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ 

ʽʩʥʫʚʘʥʥʷ ʩʪʘʚʢʦʚʦʾ ʞʘʙʠ ʻ 3,85% ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ ʪʘ ʱʝ 2,06% 

ʪʝʨʠʪʦʨʽʾ ʻ ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʚʠʜʫ. ʉʫʤʘʨʥʦ ʮʽ ʧʦʢʘʟʥʠʢʠ (ʥʘ 

2000 ʨʽʢ) ʩʢʣʘʜʘʶʪʴ 5,91% ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ (ɼʦʜʘʪʦʢ 2).  

ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘʡʙʽʣʴʰʠʡ ʚʢʣʘʜ ʚ ʧʦʙʫʜʦʚʘʥʫ ʤʦʜʝʣʴ 

ʤʘʶʪʴ ʥʘʩʪʫʧʥʽ ʬʘʢʪʦʨʠ: bio13 (ʦʧʘʜʠ ʥʘʡʚʦʣʦʛʽʰʦʛʦ ʤʽʩʷʮʷ, 27,0%), bio18 (ʦʧʘʜʠ 

ʥʘʡʪʝʧʣʽʰʦʛʦ ʢʚʘʨʪʘʣʫ, 17,8%), bio3 (ʽʟʦʪʝʨʤʽʯʥʽʩʪʴ, 11,7%) ʪʘ bio15 (ʨʽʯʥʘ 

ʩʝʟʦʥʥʽʩʪʴ ʦʧʘʜʽʚ, 10,2%) (ɼʦʜʘʪʦʢ 10)̂. ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ jackknife-ʪʝʩʪʫ 

ʙʽʦʢʣʽʤʘʪʠʯʥʠʡ ʧʦʢʘʟʥʠʢ bio18 ʤʘʻ ʥʘʡʙʽʣʴʰʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʢʣʘʜʫ ʚ ʤʦʜʝʣʴ ʟʘ 

ʚʝʣʠʯʠʥʦʶ AUC, ʦʩʢʽʣʴʢʠ ʤʽʩʪʠʪʴ ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʫ ʟ ʪʦʯʢʠ ʟʦʨʫ ʤʦʜʝʣʽ 

ʽʥʬʦʨʤʘʮʽʶ ï ʧʘʨʘʤʝʪʨʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʧʦʙʫʜʦʚʽ 25 ʨʝʧʣʽʢ ʤʦʜʝʣʽ 

(AUC=0,73).  

ɿʛʽʜʥʦ ʟ ʧʦʙʫʜʦʚʘʥʠʤʠ ʧʨʦʛʥʦʩʪʠʯʥʠʤʠ ʤʦʜʝʣʷʤʠ ʧʦʰʠʨʝʥʥʷ ʞʘʙʠ 

ʩʪʘʚʢʦʚʦʾ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʟʥʘʯʝʥʴ 19 ʙʽʦʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʜʦ 

2050 ʨʦʢʫ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʚʠʜʫ ʙʫʜʫʪʴ 0,37% ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ 

ʨʝʛʽʦʥʫ, ʱʦ ʜʝʤʦʥʩʪʨʫʻ ʟʥʘʯʥʝ ʟʤʝʥʰʝʥʥʷ ʧʦʢʨʠʪʪʷ ʩʧʨʠʷʪʣʠʚʠʭ ʜʣʷ ʮʴʦʛʦ ʚʠʜʫ 

ʘʤʬʽʙʽʡ ʢʦʤʙʽʥʘʮʽʡ ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ. ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʝʥʪʘ ʜʝʪʝʨʤʽʥʘʮʽʾ ʧʨʠ 

ʮʴʦʤʫ ʩʢʣʘʜʘ ̒R2=0,99 (ɼʦʜʘʪʦʢ 3). 
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ʏʘʩʥʠʯʥʠʮʷ ʟʚʠʯʘʡʥʘ (Pelobates fuscus) 

ʆʭʦʨʦʥʥʠʡ ʩʪʘʪʫʩ. ʏʘʩʥʠʯʥʠʮʷ ʟʚʠʯʘʡʥʘ (ʟʝʤʣʷʥʢʘ) (ɼʦʜʘʪʦʢ 5ɼ) ʻ ʦʜʥʠʤ 

ʟ ʜʚʦʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʫ Pelobates ʙʘʪʨʘʭʦʬʘʫʥʠ ʋʢʨʘʾʥʠ. ɺʠʜ ʟʘʥʝʩʝʥʦ ʜʦ 

ɼʦʜʘʪʢʫ ɯɯ ɹʝʨʥʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ ʪʘ ʏʝʨʚʦʥʦʛʦ ʩʧʠʩʢʫ ʄʉʆʇ ʧʽʜ ʢʘʪʝʛʦʨʽʻʶ LC. 

ɺʠʜ ʟʘʥʝʩʝʥʦ ʜʦ ʩʧʠʩʢʽʚ ʨʝʛʽʦʥʘʣʴʥʦ ʨʽʜʢʽʩʥʠʭ ʚʠʜʽʚ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʦʩʦʙʣʠʚʽʡ 

ʦʭʦʨʦʥʽ ʫ ɺʦʣʠʥʩʴʢʽʡ, ʂʠʾʚʩʴʢʽʡ ʪʘ ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ ʦʙʣʘʩʪʷʭ. ɺ ʋʢʨʘʾʥʽ ʚʠʜ ʥʝ ʤʘʻ 

ʦʭʦʨʦʥʥʦʛʦ ʩʪʘʪʫʩʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʯʠʥʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ.  

ʈʦʟʧʦʚʩʶʜʞʝʥʥʷ ʪʘ ʭʘʨʘʢʪʝʨʥʽ ʦʩʝʣʠʱʘ. ʏʘʩʥʠʯʥʠʮʷ ʟʚʠʯʘʡʥʘ (P. fuscus) 

ʪʨʘʧʣʷʻʪʴʩʷ ʥʘ ʫʩʽʡ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ (ɼʦʜʘʪʦʢ 7ɼ). ʂʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʠʭ 

ʟʘʧʠʩʽʚ ʩʢʣʘʜʘʻ 255 (ʂʠʾʚʩʴʢʘ ʦʙʣ. ï 58, ɾʠʪʦʤʠʨʩʴʢʘ ʦʙʣ. ï 48, ʈʽʚʥʝʥʩʴʢʘ ʦʙʣ. ï 

44, ɺʦʣʠʥʩʴʢʘ ʦʙʣ. ï 105). ʈʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚʠʜʫ ʥʘ ʇʽʚʥʦʯʽ ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ, 

ʍʤʝʣʴʥʠʮʴʢʦʾ ʪʘ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʝʡ ʧʦʪʨʝʙʫʻ ʜʦʜʘʪʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʎʝʡ ʚʠʜ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʩʠʥʘʥʪʨʦʧʽʟʘʮʽʾ. ʅʘʡʯʘʩʪʽʰʝ ʪʨʘʧʣʷʻʪʴʩʷ ʚ 

ʤʽʩʮʷʭ ʟ ʣʝʛʢʠʤʠ ʛʨʫʥʪʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʯʘʩʥʠʯʥʠʮʷʤ ʣʝʛʢʦ ʟʘʢʦʧʫʚʘʪʠʩʷ (ʩʽʨʽ 

ʣʽʩʦʚʽ, ʧʽʩʢʠ, ʣʝʛʢʽ ʩʫʛʣʠʥʢʠ ʪʦʱʦ) ʪʘ ʚʠʨʠʚʘʪʠ ʥʦʨʠ ʛʣʠʙʠʥʦʶ 10-15 ʩʤ, ʜʝ ʚʦʥʠ 

ʭʦʚʘʶʪʴʩʷ ʫ ʜʝʥʥʠʡ ʯʘʩ. ɿʘ ʨʘʭʫʥʦʢ ʮʴʦʛʦ ʮʽ ʘʤʬʽʙʽʾ ʜʫʞʝ ʯʘʩʪʦ ʪʨʘʧʣʷʶʪʴʩʷ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ, ʧʨʠʚʘʪʥʠʭ ʩʘʜʠʙ, ʧʨʠʩʘʜʠʙʥʠʭ ʜʽʣʷʥʦʢ, 

ʧʦʣʽʚ, ʛʦʨʦʜʽʚ ʯʝʨʝʟ ʾʭ ʨʝʛʫʣʷʨʥʫ ʢʫʣʴʪʠʚʘʮʽʶ ʪʘ ʨʦʟʧʫʰʫʚʘʥʥʷ ʛʨʫʥʪʽʚ. ɼʝʷʢʽ 

ʧʦʧʫʣʷʮʽʾ ʧʨʠʩʪʦʩʦʚʘʥʽ ʚʠʢʣʶʯʥʦ ʜʦ ʽʩʥʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʧʦʣʽʚ. ʊʨʘʧʣʷʶʪʴʩʷ 

ʪʘʢʦʞ ʥʘ ʚʽʜʢʨʠʪʠʭ ʜʽʣʷʥʢʘʭ ʜʽʙʨʦʚ, ʣʽʩʽʚ, ʰʪʫʯʥʠʭ ʣʽʩʦʧʦʩʘʜʦʢ. ʏʘʩʥʠʯʥʠʮʽ 

ʪʠʧʦʚʦ ʤʝʰʢʘʶʪʴ ʚ ʤʝʞʘʭ ʪʘʢʠʭ ʦʩʝʣʠʱ ʟ ʈʝʟʦʣʶʮʽʾ 4 ɹʝʨʥʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ, ʷʢ: 

ʤʽʰʘʥʽ ʜʫʙʦʚʦ-ʚ`ʷʟʦʚʦ-ʷʩʝʥʝʚʽ ʣʽʩʠ ʚʝʣʠʢʠʭ ʨʽʯʦʢ (G1.22), ʟʘʙʦʣʦʯʝʥʽ ʭʚʦʡʥʽ ʣʽʩʠ 

ʥʝʤʦʨʘʣʴʥʦʾ ʟʦʥʠ (G3.E). 

ʄʦʨʬʦʣʦʛʽʯʥʠʡ ʦʧʠʩ. ɼʦʚʞʠʥʘ ʪʽʣʘ ʩʘʤʮʽʚ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʪʝʨʠʪʦʨʽʾ 

ʟʛʽʜʥʦ ʧʨʦʤʽʨʽʚ ʩʢʣʘʜʘʻ ʚ ʩʝʨʝʜʥʴʦʤʫ 40,71 ʤʤ, ʩʘʤʠʮʴ ï 44,59 ʤʤ. ɿʛʽʜʥʦ ʟ 

ʚʽʜʦʤʠʤʠ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʦʧʠʩʘʤʠ (ʇʠʩʘʥʝʮʴ, 2007) ʫ ʦʢʨʝʤʠʭ ʦʩʦʙʠʥ ʧʨʠʩʫʪʥʽ ʚ 

ʟʘʙʘʨʚʣʝʥʥʽ ʧʨʠʩʫʪʥʽ ʯʝʨʚʦʥʽ ʮʷʪʢʠ. ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʚʦʥʠ ʧʦʦʜʠʥʦʢʽ, ʧʨʦʪʝ 

ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʴ ʯʘʩʥʠʯʥʠʮʴ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʜʝʢʽʣʴʢʘ 

ʽʥʜʠʚʽʜʽʚ, ʫ ʷʢʠʭ ʢʽʣʴʢʽʩʪʴ ʪʘʢʠʭ ʮʷʪʦʢ ʨʦʙʠʪʴ ʾʭ ʟʘʙʘʨʚʣʝʥʥʷ ʤʘʡʞʝ ʯʝʨʚʦʥʠʤ. 

ʊʘʢʝ ʟʘʙʘʨʚʣʝʥʥʷ (ʨʠʩ. 3.2) ʻ ʤʦʨʬʦʶ, ʟʘ, ʦʯʝʚʠʜʥʦ, ʨʝʮʝʩʠʚʥʦʶ ʦʟʥʘʢʦʶ, ʽ ʥʝ ʻ 



105 

ʤʦʨʬʦʣʦʛʽʯʥʦʶ ʘʥʦʤʘʣʽʻʶ ʟʘʙʘʨʚʣʝʥʥʷ. ʊʘʢʠʭ ʦʩʦʙʠʥ, ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ ʯʝʨʚʦʥʦʛʦ 

ʢʦʣʴʦʨʫ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʚ ʦʨʥʽʪʦʣʦʛʽʯʥʦʤʫ ʟʘʢʘʟʥʠʢʫ çɺʦʚʯʘ ʛʦʨʘè ʉʘʨʥʝʥʩʴʢʦʛʦ 

ʨ-ʥʫ, ʈʽʚʥʝʥʩʴʢʦʾ ʦʙʣʘʩʪʽ (ʨʠʩ. 3.2). ʋ ʚʠʙʽʨʮʽ ʟ ʚʠʱʝʟʘʟʥʘʯʝʥʦʛʦ ʟʘʢʘʟʥʠʢʘ 

ʚʽʜʩʦʪʦʢ ʪʘʢʠʭ ʦʩʦʙʠʥ ʨʽʚʥʠʡ 6,7% (n=15). 

ʄʦʨʬʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʜʫ ʟ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʫ ʚʠʛʣʷʜʽ 

ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʨʦʤʽʨʽʚ ʪʘ ʚʠʨʘʭʫʚʘʥʠʭ ʽʥʜʝʢʩʽʚ ʥʘʚʝʜʝʥʘ ʚ 

ʪʘʙʣʠʮʽ (ʪʘʙʣ. 3.6) ʜʣʷ ʩʘʤʮʽʚ (n=96) ʪʘ ʩʘʤʠʮʴ (n=52). 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 3.2. ʉʘʤʝʮʴ P. fuscus ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʯʝʨʚʦʥʠʭ ʧʣʷʤ ʫ ʟʘʙʘʨʚʣʝʥʥʽ, 

ʬʦʪʦ ʟʨʦʙʣʝʥʝ ʫ 2018 ʨ., ʦʨʥʽʪʦʣʦʛʽʯʥʠʡ ʟʘʢʘʟʥʠʢ çɺʦʚʯʘ ʛʦʨʘè, ʉʘʨʥʝʥʩʴʢʠʡ ʨ-ʥ, 

ʈʽʚʥʝʥʩʴʢʘ ʦʙʣ. 

 

ʊʘʙʣʠʮʷ  3.6  

ʉʝʨʝʜʥʽ ʧʦʢʘʟʥʠʤʠ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʨʦʤʽʨʽʚ ʜʣʷ ʦʙʦʭ ʩʪʘʪʝʡ ʯʘʩʥʠʯʥʠʮʽ 

ʟʚʠʯʘʡʥʦʾ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʷʥʥʷ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ t-ʢʨʠʪʝʨʽʷ 

ʉʪʴʶʜʝʥʪʘ (df=146; p<0,05). 

 ʉʘʤʮʽ ǁǁ ʉʘʤʠʮʽ ǀǀ 

t-value p 
ʇʨʦʤʽʨ 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 

(ʤʤ) 

Min  

(ʤʤ) 

Max 

(ʤʤ) 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 

(ʤʤ) 

Min  

(ʤʤ) 

Max 

(ʤʤ) 

L.  40,71Ñ4,95 31,10 50,10 44,59Ñ7,38 28,86 57,81 -3,81177 0,0002 
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L.c. 13,5Ñ1,6 10,22 16,80 14,53Ñ2,14 9,90 19,22 -3,09198 0,0023 

D.r.-o. 5,85Ñ0,74 4,23 7,26 6,12Ñ1,00 4,07 8,10 -1,89857 0,0595 

L.o. 4,82Ñ0,63 3,43 6,32 5,09Ñ0,89 3,58 7,10 -2,12154 0,0355 

F. 17,26Ñ2,11 12,77 22,00 18,75Ñ3,43 11,67 24,82 -3,25196 0,0014 

T. 14,64Ñ1,53 10,94 17,47 15,99Ñ2,60 11,00 20,10 -3,96483 0,0001 

L.c.s. 8,05Ñ1,11 6,13 10,40 8,82Ñ1,72 5,22 12,20 -3,27532 0,0013 

D.h. 2,74Ñ0,62 1,31 4,10 3,18Ñ1,01 1,74 7,20 -3,23815 0,0014 

L.t.ci. 3,12Ñ0,47 1,96 4,11 3,50Ñ0,72 2,07 5,00 -3,76595 0,0002 

D.n.o. 2,67Ñ0,43 1,68 3,70 2,86Ñ0,62 1,68 4,60 -2,18522 0,0304 

Sp.oc. 6,11Ñ0,73 4,80 7,97 6,67Ñ1,11 4,49 9,19 -3,69114 0,0003 

Sp.in. 2,74Ñ0,49 1,54 3,9 2,97Ñ0,70 1,28 4,21 -2,30516 0,0225 

Sp.ip. 4,88Ñ0,56 3,44 6,32 5,34Ñ0,91 3,60 7,10 -3,83939 0,0001 

Lt.p.  3,01Ñ0,60 2,07 4,86 3,36Ñ0,64 2,08 4,62 -3,22294 0,0015 

Lt.c. 15,07Ñ1,82 10,70 18,86 16,16Ñ2,70 10,89 22,30 -2,91649 0,0040 

L.c./L. 0,33Ñ0,01 0,29 0,39 0,32Ñ0,02 0,27 0,39 1,82635 0,0698 

L.c./Lt.c. 0,90Ñ0,04 0,80 1,01 0,90Ñ0,04 0,81 1,07 -0,20277 0,8395 

D.n.o./D.r.-o. 0,45Ñ0,06 0,32 0,65 0,46Ñ0,05 0,36 0,60 -0,75671 0,4504 

Sp.in./Sp.oc. 0,44Ñ0,06 0,32 0,63 0,44Ñ0,07 0,25 0,59 0,37685 0,7068 

L.o./L.c. 0,35Ñ0,03 0,24 0,44 0,35Ñ0,03 0,27 0,45 0,88083 0,3798 

Lt.p./Lt.c.  0,20Ñ0,03 0,12 0,31 0,20Ñ0,02 0,15 0,25 -1,48066 0,1408 

F./T. 1,17Ñ0,07 0,98 1,34 1,16Ñ0,05 1,05 1,28 0,81029 0,4190 

L./F. 2,36Ñ0,18 1,82 3,12 2,39Ñ0,18 1,98 2,75 -0,86334 0,3893 

L./T.  2,78Ñ0,17 2,19 3,19 2,79Ñ0,17 2,35 3,13 -0,37648 0,7071 

D.h./L.t.ci. 0,87Ñ0,13 0,56 1,13 0,90Ñ0,16 0,52 1,46 -1,09482 0,2753 

T./L.t.ci. 4,74Ñ0,62 3,68 6,65 4,63Ñ0,51 3,29 5,58 1,14548 0,2538 

L./(F.+T.) 1,27Ñ0,08 0,99 1,54 1,28Ñ0,08 1,07 1,45 -0,75675 0,4504 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ t-ʪʝʩʪʫ ʜʣʷ P. fuscus ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʽ 

ʚʽʜʤʽʥʥʦʩʪʽ (p<0,05) ʤʽʞ ʩʪʘʪʷʤʠ ʫ ʥʘʩʪʫʧʥʠʭ ʘʙʩʦʣʪʁʥʠʭ ʟʥʘʯʝʥʥʷʭ 
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ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʽʥʜʝʢʩʘʭ (ʪʘʙʣ. 3.3): L., L.c., F., T., L.c.s., D.h., L.t.ci., 

Sp.oc., D.n.o., Sp.in., Sp.ip., L.o., Lt.p., Lt.c. 

ʉʝʟʦʥʥʘ ʪʘ ʜʦʙʦʚʘ ʘʢʪʠʚʥʽʩʪʴ. ʉʝʟʦʥʥʘ ʘʢʪʠʚʥʽʩʪʴ ʧʦʯʠʥʘʻʪʴʩʷ ʥʘ ʧʦʯʘʪʢʫ 

ʙʝʨʝʟʥʷ, ʘ ʚ ʨʦʢʠ ʟ ʙʽʣʴʰ ʭʦʣʦʜʥʦʶ ʚʝʩʥʦʶ ï ʥʘ ʧʦʯʘʪʢʫ ʢʚʽʪʥʷ. ʅʘʡʙʽʣʴʰ ʨʘʥʥʷ 

ʨʝʻʩʪʨʘʮʽʷ ʚʠʜʫ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ 08.03.2019 ʚ ʈʽʚʥʝʥʩʴʢʽʡ ʦʙʣʘʩʪʽ (ɼʫʙʝʥʩʴʢʠʡ 

ʬʦʨʪ). ʅʘ ʪʝʨʠʪʦʨʽʾ ʂʠʾʚʱʠʥʠ ʘʢʪʠʚʥʽʩʪʴ ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʧʦʚʽʪʨ̫  

+10 Áʉ. ɸʢʪʠʚʥʽʩʪʴ ʪʨʠʚʘʻ ʜʦ ʢʽʥʮʷ ʞʦʚʪʥʷ. ʅʘʡʙʽʣʴʰ ʧʽʟʥʷ ʨʝʻʩʪʨʘʮʽʷ ʚʠʜʫ 

ʟʘʬʽʢʩʦʚʘʥʘ 28.10.2020 ʙʽʣʷ ʩ. ʆʨʞʽʚ, ʈʽʚʥʝʥʩʴʢʦʛʦ ʨ-ʥʫ ʈʽʚʥʝʥʩʴʢʦʾ ʦʙʣ. 

ɿʠʤʫʶʪ,ɹ ʟʘʢʦʧʫʶʯʠʩʴ ʫ ʛʨʫʥʪ ʥʘ ʛʣʠʙʠʥʫ ʜʦ 1 ʤ. ɯʥʢʦʣʠ ʫ ʚʠʧʘʜʢʫ ʨʽʟʢʦʛʦ 

ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚʟʠʤʢʫ, ʤʦʞʫʪʴ ʚʠʭʦʜʠʪʠ ʥʘ ʧʦʚʝʨʭʥʶ. ʊʘʢ, ʻ 

ʟʘʬʽʢʩʦʚʘʥʘ ʟʥʘʭʽʜʢʘ ʫ ʤʫʟʝʡʥʠʭ ʢʦʣʝʢʮʽʷʭ ʅʅʇʄ ʟ ʩ. ʈʘʚʘ-ʈʫʩʴʢʘ ʃʴʚʽʚʩʴʢʦʾ 

ʦʙʣ., ʱʦ ʜʘʪʫʻʪʴʩʷ 06.01.1980. ɺʽʜʦʤʽ ʚʠʧʘʜʢʠ ʟʠʤʽʚʣʽ ʫ ʧʦʛʨʝʙʘʭ, ʝʣʝʤʝʥʪʘʭ 

ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ, ʩʪʘʨʠʭ ʢʦʣʦʜʷʟʷʭ, ʧʽʜʚʘʣʘʭ. ʋ 2020 ʨʦʮʽ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ 

ʚʠʧʘʜʦʢ ʩʧʽʣʴʥʦʛʦ ʟʠʤʫʚʘʥʥʷ ʫ ʧʽʜʚʘʣʽ ʥʘ ʟʭ. ʦʢʦʣʠʮʽ ʤ. ɾʠʪʦʤʠʨ 3 P. fuscus, 3 T. 

cristatus i 6 L. vulgaris. 

ɺ ʷʢʦʩʪʽ ʥʝʨʝʩʪʦʚʠʭ ʚʦʜʦʡʤ ʚʠʙʠʨʘʶʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʙʽʦʪʦʧʽʚ: ʩʪʘʚʢʠ, 

ʢʦʧʘʥʢʠ ʢʘʥʘʚʠ, ʢʘʥʘʣʠ, ʧʦʪʽʯʢʠ, ʩʝʟʦʥʥʽ ʢʘʣʶʞʽ, ʩʪʘʨʠʮʽ. ʅʘ ʥʝʨʝʩʪʽ ʮʽ ʘʤʬʽʙʽʾ 

ʚʠʷʚʣʝʥʽ ʫ ʚʦʜʦʡʤʘʭ ʟʽ ʩʣʘʙʦ ʧʨʦʪʦʯʥʦʶ ʘʙʦ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʟʽ ʩʪʦʷʯʦʶ 

ʚʦʜʦʶ. ʇʨʦʪʷʛʦʤ ʜʦʙʠ ʘʢʪʠʚʥʽʩʪʴ ʛʦʩʪʨʦʤʦʨʜʠʭ ʞʘʙ ʚʽʜʤʽʯʘʣʘʩʷ ʚ ʧʝʨʽʦʜ ʟ 21:00 

ʜʦ 6:00.  

ʏʠʩʝʣʴʥʽʩʪʴ. ɼʘʥʽ ʱʦʜʦ ʯʠʩʝʣʴʥʦʩʪʽ ʪʘ ʯʘʩʪʦʪʠ ʪʨʘʧʣʷʥʥʷ P. fuscus ʥʘ 

ʤʘʨʰʨʫʪʥʠʭ ʦʙʣʽʢʘʭ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ (ɼʦʜʘʪʦʢ 6ɼ). ʅʘ ʪʝʨʠʪʦʨʽʾ ʟʘʢʠʥʫʪʦʛʦ 

ʣʽʢʘʨʥʷʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʧʦʙʣʠʟʫ ʩʘʜʠʙʠ ʈʽʚʥʝʥʩʴʢʦʛʦ ʇɿ ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ 

ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ, ʯʘʩʥʠʯʥʠʮʽ ʘʙʠ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʧʽʜ ʯʘʩ ʧʝʨʝʚʽʨʢʠ ʫ 2013, 

2018 ʽ 2020 ʨʦʢʘʭ ʫ ʢʽʣʴʢʦʩʪʽ 12, 2 ʪʘ 3 ʦʩʦʙʠʥʠ ʚʽʜʧʦʚʽʜʥʦ. ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ 

ʥʝʨʝʩʪʦʚʠʭ ʚʦʜʦʡʤ ʫ ʥʠʟʠʥʽ, ʱʦ ʦʪʦʯʝʥʽ ʧʦʣʷʤʠ 01.05.2021 ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ 40 

ʩʘʤʮʽʚ, ʱʦ ʚʦʢʘʣʽʟʫʚʘʣʠ ʥʘ ʥʝʨʝʩʪʽ ʥʘ ʧʣʦʱʽ ʚʦʜʦʡʤʠ 0,73 ʛʘ (ʘʙʦ ʫ ʧʝʨʝʨʘʭʫʥʢʫ 

ʥʘ 1 ʛʘ ï 130 ʦʩʦʙʠʥ (ʟ ʨʦʟʨʘʭʫʥʢʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʘʤʮʽʚ ʜʦ ʩʘʤʠʮʴ 1:1,38 

(Drobenkov et al., 2005)). ʋ ʧʦʟʘʥʝʨʝʩʪʦʚʠʡ ʧʝʨʽʦʜ ʯʠʩʝʣʴʥʽʩʪʴ P. fuscus ʥʘ 

ʤʘʨʰʨʫʪʥʠʭ ʦʙʣʽʢʘʭ ʩʢʣʘʜʘʣʘ ʚʽʜ 0,1 ʜʦ 5 ʦʩ./100ʤ ʤʘʨʰʨʫʪʫ (ɼʦʜʘʪʦʢ 6ɼ). ʋ 
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ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʧʝʨʝʜʥʽʤʠ ʜʘʥʠʤʠ ʧʦ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ (ɼʦʜʘʪʦʢ 9) ʤʘʻ ʤʽʩʮʝ 

ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʥʠʞʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ, ʧʨʦʪʝ ʙʨʘʢ ʫʥʽʬʽʢʦʚʘʥʠʭ ʜʘʥʠʭ ʜʣʷ 

ʧʦʨʽʚʥʷʥʥʷ ʥʝ ʜʦʟʚʦʣʷʻ ʛʦʚʦʨʠʪʠ ʧʨʦ ʯʽʪʢʠʡ ʪʨʝʥʜ.  

ʈʝʟʫʣʴʪʘʪʠ ʙʽʦʢʣʽʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʧʨʦʚʝʜʝʥʦʛʦ ʙʽʦʢʣʽʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ (ɼʦʜʘʪʦʢ 8ɼ), ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚ 

ʢʦʥʪʝʢʩʪʽ ʥʘʷʚʥʦʩʪʽ ʢʦʤʙʽʥʘʮʽʡ 19 ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ 

ʽʩʥʫʚʘʥʥʷ ʚʠʜʫ ʻ 8,03%  ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ ʪʘ ʱʝ 1,96% ʪʝʨʠʪʦʨʽʾ ʻ 

ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʯʘʩʥʠʯʥʠʮʽ ʟʚʠʯʘʡʥʦʾ. ʉʫʤʘʨʥʦ ʮʽ ʧʦʢʘʟʥʠʢʠ 

(ʥʘ 2000 ʨʽʢ) ʩʢʣʘʜʘʶʪʴ 9,99% ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ (ɼʦʜʘʪʦʢ 2).  

ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘʡʙʽʣʴʰʠʡ ʚʢʣʘʜ ʚ ʧʦʙʫʜʦʚʘʥʫ ʤʦʜʝʣʴ 

ʤʘʶʪʴ ʥʘʩʪʫʧʥʽ ʬʘʢʪʦʨʠ: bio13 (ʦʧʘʜʠ ʥʘʡʚʦʣʦʛʽʰʦʛʦ ʤʽʩʷʮʷ, 22,6%), bio16 (ʦʧʘʜʠ 

ʥʘʡʚʦʣʦʛʽʰʦʛʦ ʢʚʘʨʪʘʣʫ, 13,5%), bio18 (ʦʧʘʜʠ ʥʘʡʪʝʧʣʽʰʦʛʦ ʢʚʘʨʪʘʣʫ, 11,8%) ʪʘ 

bio19 (ʦʧʘʜʠ ʥʘʡʭʦʣʦʜʥʽʰʦʛʦ ʢʚʘʨʪʘʣʫ, 11,6%) (ɼʦʜʘʪʦʢ 10ɼ). ɿʛʽʜʥʦ ʟ 

ʨʝʟʫʣʴʪʘʪʘʤʠ jackknife-ʪʝʩʪʫ ʙʽʦʢʣʽʤʘʪʠʯʥʠʡ ʧʦʢʘʟʥʠʢ bio17 (ʦʧʘʜʠ ʥʘʡʩʫʭʽʰʦʛʦ 

ʢʚʘʨʪʘʣʫ) ʤʘʻ ʥʘʡʙʽʣʴʰʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʢʣʘʜʫ ʚ ʤʦʜʝʣʴ ʟʘ ʚʝʣʠʯʠʥʦʶ AUC, 

ʦʩʢʽʣʴʢʠ ʤʽʩʪʠʪʴ ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʫ ʟ ʪʦʯʢʠ ʟʦʨʫ ʤʦʜʝʣʽ ʽʥʬʦʨʤʘʮʽʶ ï ʧʘʨʘʤʝʪʨʠ, 

ʱʦ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʧʦʙʫʜʦʚʽ 25 ʨʝʧʣʽʢ ʤʦʜʝʣʽ (AUC=0,73).  

ɿʛʽʜʥʦ ʟ ʧʦʙʫʜʦʚʘʥʠʤʠ ʧʨʦʛʥʦʩʪʠʯʥʠʤʠ ʤʦʜʝʣʷʤʠ ʧʦʰʠʨʝʥʥʷ ʯʘʩʥʠʯʥʠʮʽ 

ʟʚʠʯʘʡʥʦʾ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʟʥʘʯʝʥʴ 19 ʙʽʦʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʜʦ 

2050 ʨʦʢʫ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʚʠʜʫ ʙʫʜʫʪʴ 31,00% ʪʝʨʠʪʦʨʽʾ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ ʪʘ ʱʝ 35,18% - ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʽʩʥʫʚʘʥʥʷ 

ʯʘʩʥʠʯʥʠʮʽ ʟʚʠʯʘʡʥʦʾ. ʉʫʤʘʨʥʦ ʮʽ ʧʦʢʘʟʥʠʢʠ ʩʢʣʘʜʘʶʪʴ 66,18% ʪʝʨʠʪʦʨʽʾ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ, ʱʦ ʜʝʤʦʥʩʪʨʫʻ ʟʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ ʪʝʨʠʪʦʨʽʡ, ʩʧʨʠʷʪʣʠʚʠʭ 

ʜʣʷ ʮʠʭ ʘʤʬʽʙʽʡ ʟʘ ʩʚʦʾʤʠ ʢʣʽʤʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ. ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʥ̒ʪʘ 

ʜʝʪʝʨʤʽʥʘʮʽʾ ʧʨʠ ʮʴʦʤʫ ʩʢʣʘʜʘʻ R2=0,96 (ɼʦʜʘʪʦʢ 3).  

ɻʦʩʧʦʜʘʨʩʢɹʝ ʟʥʘʯʝʥʥʷ. ʎʝʡ ʚʠʜ ʻ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʣʘʥʮʶʛʽʚ 

ʞʠʚʣʝʥʥʷ, ʙʫʜʫʯʠ ʷʢ ʯʘʩʪʠʥʦʶ ʦʩʥʦʚʥʦʾ, ʪʘʢ ʽ ʨʝʟʝʨʚʥʦʾ ʢʦʨʤʦʚʦʾ ʙʘʟʠ ʜʣʷ 

ʙʘʛʘʪʴʦʭ ʚʠʜʽʚ ʧʪʘʭʽʚ, ʨʝʧʪʠʣʽʡ, ʨʠʙ ʪʘ ʩʩʘʚʮʽʚ, ʦʩʦʙʣʠʚʦ ʥʘ ʝʪʘʧʽ ʤʘʩʦʚʦʛʦ ʚʠʭʦʜʫ 

ʤʦʣʦʜʥʷʢʘ ʧʽʩʣʷ ʧʝʨʝʙʽʛʫ ʤʝʪʘʤʦʨʬʦʟʫ. ɿʛʽʜʥʦ ʟ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ ʦʨʥʽʪʦʣʦʛʽʚ 

(ʫʩʥʝ ʧʦʚʽʜʦʤʣʝʥʥʷ ʌʨʘʥʯʫʢʘ ʄ.) ʨʝʰʪʢʠ ʯʘʩʥʠʯʥʠʮʴ (ʤʽʥʽʤʫʤ 4) ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʫ 
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ʛʥʽʟʜʽ ʤʘʣʦʛʦ ʧʽʜʦʨʣʠʢʘ ʫ ʩʝʨʧʥʽ 2018 ʨʦʢʫ. ɼʣʷ ʮʴʦʛʦ ʚʠʜʫ ʭʘʨʯʫʚʘʥʥʷ ʘʤʬʽʙʽʷʤʠ 

ʥʝ ʻ ʭʘʨʘʢʪʝʨʥʠʤ, ʘʣʝ ʚ ʧʝʨʽʦʜ ʥʝʚʜʘʣʠʭ ʧʦʣʶʚʘʥʴ ʪʘ ʟʥʠʞʝʥʥʷ ʢʦʨʤʦʚʦʾ ʙʘʟʠ, 

ʚʦʯʝʚʠʜʴ ʮʝʡ ʚʠʜ, ʘ ʤʦʞʣʠʚʦ ʽ ʽʥʰʽ ʚʠʜʠ ʭʠʞʠʭ ʧʪʘʭʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʤʬʽʙʽʡ ʚ 

ʷʢʦʩʪʽ ʨʝʟʝʨʚʥʦʾ ʢʦʨʤʦʚʦʾ ʙʘʟʠ. ʎʝʡ ʚʠʜ ʻ ʚʘʞʣʠʚʠʤ ʟ ʪʦʯʢʠ ʟʦʨʫ ʧʨʦʚʝʜʝʥʥʷ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʋʢʨʘʾʥʠ ʽ ʚʧʣʠʚʫ ʥʘ ʥʴʦʛʦ ʭʽʤʽʯʥʠʭ 

ʟʘʙʨʫʜʥʶʚʘʯʽʚ (ʥʘʧʨʠʢʣʘʜ ʧʝʩʪʠʮʠʜʽʚ), ʦʩʢʽʣʴʢʠ ʚʽʥ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘʡʙʣʠʞʯʝ ʜʦ 

ʪʝʨʠʪʦʨʽʡ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʦʙʨʦʙʣʷʶʪʴʩʷ ʪʘʢʠʤʠ ʨʝʯʦʚʠʥʘʤʠ.  

ɽʣʝʤʝʥʪʠ ʩʝʢʨʝʪʫ ʰʢʽʨʥʠʭ ʟʘʣʦʟ ʯʘʩʥʠʯʥʠʮʴ ʟʥʘʯʥʦ ʧʦʜʦʚʞʫʚʘʣʠ ʯʘʩ 

ʟʩʽʜʘʥʥʷ ʧʣʘʟʤʠ ʢʨʦʚʽ ʫ ʪʝʩʪʽ ʪʨʦʤʙʽʥʦʚʦʛʦ ʯʘʩʫ (ʊʏ) - ʯʘʩʫ, ʧʨʦʪʷʛʦʤ ʷʢʦʛʦ 

ʬʽʙʨʠʥʦʛʝʥ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʬʽʙʨʠʥ ʧʽʜ ʜʽʻʶ ʪʨʦʤʙʽʥʫ (ʬʘʢʪʦʨ ɯɯʘ), - ʽ 

ʧʨʠʟʚʦʜʠʣʠ ʜʦ ʧʦʜʦʚʞʝʥʥʷ ʯʘʩʫ ʫʪʚʦʨʝʥʥʷ ʬʽʙʨʠʥʦʚʦʛʦ ʟʛʫʩʪʢʫ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʥʘʷʚʥʽʩʪʴ ʩʢʣʘʜʦʚʠʭ ʦʪʨʫʪʠ ʟ ʘʥʪʠʢʦʘʛʫʣʷʮʽʡʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ (ʋʜʦʚʠʯʝʥʢʦ ʪʘ 

ʽʥ., 2018). 

 

ʈʘʡʢʘ ʩʭʽʜʥʘ (Hyla orientalis) 

ʆʭʦʨʦʥʥʠʡ ʩʪʘʪʫʩ. ʂʚʘʢʰʘ ʩʭʽʜʥʘ (ʨʘʡʢʘ, ʨʘʭʢʘʚʢʘ) ʻ ʦʜʥʠʤ ʟ ʜʚʦʭ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʫ Hyla ʙʘʪʨʘʭʦʬʘʫʥʠ ʋʢʨʘʾʥʠ ʽ ʻʜʠʥʠʤ ʧʨʝʜʩʪʘʚʥʠʢʦʤ Hylidae 

ʥʘ ʪʝʨʠʪʦʨʽʾ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ (ɼʦʜʘʪʦʢ 5ɽ). ɺʠʜ ʟʘʥʝʩʝʥʦ ʜʦ ɼʦʜʘʪʢʫ ɯɯ 

ɹʝʨʥʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ ʪʘ ʏʝʨʚʦʥʦʛʦ ʩʧʠʩʢʫ ʄʉʆʇ ʧʽʜ ʢʘʪʝʛʦʨʽʻʶ LC. ɺʠʜ ʟʘʥʝʩʝʥʦ 

ʜʦ ʩʧʠʩʢʽʚ ʨʝʛʽʦʥʘʣʴʥʦ ʨʽʜʢʽʩʥʠʭ ʚʠʜʽʚ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʦʩʦʙʣʠʚʽʡ ʦʭʦʨʦʥʽ ʫ 

ɺʦʣʠʥʩʴʢʽʡ, ɾʠʪʦʤʠʨʩʴʢʽʡ, ʂʠʾʚʩʴʢʽʡ ʪʘ ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ ʦʙʣʘʩʪʷʭ. ɺ ʋʢʨʘʾʥʽ 

ʟʛʽʜʥʦ ʯʠʥʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʦʭʦʨʦʥʥʦʛʦ ʩʪʘʪʫʩʫ ʥʝ ʤʘʻ.  

ɼʦ 2014 ʨʦʢʫ ʚ ʋʢʨʘʾʥʽ ʧʨʠʡʥʷʪʦ ʙʫʣʦ ʚʚʘʞʘʪʠ ʚʠʜ ʨʘʡʢʫ ʻʚʨʦʧʝʡʩʴʢʫ Hyla 

arborea (Linnaeus, 1758) ʻʜʠʥʠʤ ʚʠʜʦʤ ʢʚʘʢʰ ʬʘʫʥʠ ʋʢʨʘʾʥʠ. ʇʨʦʪʝ ʫ 2014 ʨʦʮʽ ʟ 

ʚʠʭʦʜʦʤ ʨʦʙʽʪ Stºck M. (Stºck et al., 2012) ʪʘ ɺ. ɺ. ʄʘʥʠʣʦ ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠ 

(ʄʘʥʠʣʦ ʪʘ ʽʥ., 2014), ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʫʩʽ ʨʘʡʢʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ 

ʧʽʚʥʽʯʥʽʰʝ ʽ ʩʭʽʜʥʽʰʝ ʂʘʨʧʘʪ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʚʠʜʫ ʨʘʡʢʘ ʩʭʽʜʥʘ (H. orientalis). 

ɺʽʜʪʘʢ ʚ ʨʝʛʽʦʥʽ ʜʦʩʣʽʜʞʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʩʘʤʝ ʮʝʡ ʚʠʜ. 

ʈʦʟʧʦʚʩʶʜʞʝʥʥʷ ʪʘ ʭʘʨʘʢʪʝʨʥʽ ʦʩʝʣʠʱʘ. ʈʘʡʢʘ ʩʭʽʜʥʘ (H. orientalis) 

ʪʨʘʧʣʷʻʪʴʩʷ ʥʘ ʫʩʽʡ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ (ɼʦʜʘʪʦʢ 7ɽ). ʂʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʠʭ 
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ʟʘʧʠʩʽʚ ʩʢʣʘʜʘʻ 215 (ʂʠʾʚʩʴʢʘ ʦʙʣ. - 33, ɾʠʪʦʤʠʨʩʴʢʘ ʦʙʣ. ï 55, ʈʽʚʥʝʥʩʴʢʘ ʦʙʣ. ï 

24, ɺʦʣʠʥʩʴʢʘ ʦʙʣ. ï 61, ʃʴʚʽʚʩʴʢʘ ʦʙʣ. ï 40, ʍʤʝʣʴʥʠʮʴʢʘ ʦʙʣ. - 2). 

ʈʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚʠʜʫ ʥʘ ʇʽʚʥʦʯʽ ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ ʦʙʣʘʩʪʽ ʧʦʪʨʝʙʫʻ ʜʦʜʘʪʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ. ʅʘʡʯʘʩʪʽʰʝ ʨʘʡʢʠ ʪʨʘʧʣʷʶʪʴʩʷ ʫ ʥʝʱʽʣʴʥʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʣʠʩʪʷʥʠʭ 

ʜʝʨʝʚ ʥʝʜʘʣʝʢʦ ʚʽʜ ʜʞʝʨʝʣ ʚʦʜʠ ï ʩʪʦʷʯʠʭ ʚʦʜʦʡʤ, ʨʽʯʦʢ, ʦʟʝʨ ʪʦʱʦ. ʅʘʩʝʣʷʶʪʴ 

ʪʘʢʠʤ ʯʠʥʦʤ ʜʦʣʠʥʠ ʨʽʯʦʢ, ʪʝʨʠʪʦʨʽʾ ʥʘʚʢʦʣʦ ʩʪʨʫʤʢʽʚ, ʙʦʣʽʪ, ʢʘʥʘʚ. ʊʨʘʧʣʷʶʪʴʩʷ 

ʚ ʢʫʱʦʚʠʭ ʥʘʩʘʜʞʝʥʥʷʭ, ʥʘ ʤʦʣʦʜʠʭ, ʥʝʚʠʩʦʢʠʭ ʜʝʨʝʚʘʭ ʣʠʧʠ, ʙʝʨʝʟʠ ʪʘ ʦʩʠʢʠ, ʘ 

ʪʘʢʦʞ ʥʘ ʨʦʛʦʟʽ ʪʘ ʢʦʤʠʰʽ. ɺʠʜ ʻ ʧʦʤʽʨʥʦ ʩʠʥʘʥʪʨʦʧʥʠʤ, ʦʩʢʽʣʴʢʠ ʾʭ ʪʘʢʦʞ 

ʟʥʘʭʦʜʷʪʴ ʫ ʩʘʜʘʭ ʥʘ ʧʨʠʩʘʜʠʙʥʠʭ ʜʽʣʷʥʢʘʭ, ʫ ʧʘʨʢʘʭ. ɹʽʣʴʰʽʩʪʴ ʯʘʩʫ ʚʦʥʠ 

ʧʨʦʚʦʜʷʪʴ ʥʘ ʜʝʨʝʚʘʭ, ʤʘʩʢʫʶʯʠʩʴ ʧʽʜ ʦʪʦʯʫʶʯʝ ʣʠʩʪʷ, ʧʝʨʝʤʽʱʫʶʯʠʩʴ ʚʠʢʣʶʯʥʦ 

ʜʣʷ ʨʝʛʫʣʷʮʽʾ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʣʽʪʘ. ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʚʦʜʦʡʤʘʭ 

ʪʨʘʧʣʷʶʪʴʩʷ ʚʝʩʥʦʶ, ʧʽʜ ʯʘʩ ʥʝʨʝʩʪʫ. ʈʘʡʢʠ ʪʨʘʧʣʷʶʪʴʩʷ ʚ ʥʘʩʪʫʧʥʠʭ ʦʩʝʣʠʱʘʭ ʟ 

ʈʝʟʦʣʶʮʽʾ 4 ɹʝʨʥʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ: ʤʦʢʨʽ ʘʙʦ ʚʦʣʦʛʽ ʚʠʩʦʢʦʪʨʘʚʥʽ ʪʘ ʧʘʧʦʨʦʪʝʚʽ 

ʫʟʣʽʩʩʷ ʪʘ ʣʫʢʠ (E5.4), ʧʨʠʨʽʯʢʦʚʽ ʚʝʨʙʦʚʽ ʣʽʩʠ (G1.11), ʤʽʰʘʥʽ ʜʫʙʦʚʦ-ʚ`ʷʟʦʚʦ-

ʷʩʝʥʝʚʽ ʣʽʩʠ ʚʝʣʠʢʠʭ ʨʽʯʦʢ (G1.22), ʙʝʨʝʟʦʚʽ ʣʽʩʠ ʟʽ ʩʬʘʛʥʦʚʠʤʠ ʤʦʭʘʤʠ (G1.51). 

ʄʦʨʬʦʣʦʛʽʯʥʠʡ ʦʧʠʩ. ɼʦʚʞʠʥʘ ʪʽʣʘ ʩʘʤʮʽʚ ʽ ʩʘʤʠʮʴ ʤʘʡʞʝ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ 

ʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʩʢʣʘʜʘʻ ʟʛʽʜʥʦ ʧʨʦʤʽʨʽʚ ʜʣʷ ʩʘʤʮʽʚ ʚ ʩʝʨʝʜʥʴʦʤʫ 38,45 

ʤʤ, ʜʣʷ ʩʘʤʠʮʴ ï 39,89 ʤʤ. ʄʦʨʬʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʜʫ ʟ ʜʦʩʣʽʜʞʫʚʘʥʦʾ 

ʪʝʨʠʪʦʨʽʾ ʫ ʚʠʛʣʷʜʽ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʨʦʤʽʨʽʚ ʪʘ ʚʠʨʘʭʫʚʘʥʠʭ 

ʽʥʜʝʢʩʽʚ ʥʘʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʽ (ʪʘʙʣ. 3.7) ʜʣʷ ʩʘʤʮʽʚ (n=135) ʪʘ ʩʘʤʠʮʴ (n=26). 

 

ʊʘʙʣʠʮʷ 3.7  

ʉʝʨʝʜʥʽ ʧʦʢʘʟʥʠʤʠ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʨʦʤʽʨʽʚ ʜʣʷ ʦʙʦʭ ʩʪʘʪʝʡ ʨʘʡʢʠ ʩʭʽʜʥʦʾ ʪʘ 

ʨʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʷʥʥʷ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ t-ʢʨʠʪʝʨʽʷ ʉʪʴʶʜʝʥʪʘ 

(df=159; ʧʦʨʦʛʦʚʝ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʨ=0,05). 

 ʉʘʤʮʽ ǁǁ ʉʘʤʠʮʽ ǀǀ 

t-value p 
ʇʨʦʤʽʨ 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 

(ʤʤ) 

Min  

(ʤʤ) 

Max 

(ʤʤ) 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 

(ʤʤ) 

Min  

(ʤʤ) 

Max 

(ʤʤ) 

L.  38,45Ñ3,24 27,40 45,19 39,89Ñ3,63 29,53 44,70 -2,02970 0,0440 
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L.c. 10,08Ñ0,97 
7,330

00 
12,06 10,63Ñ1,37 8,24 13,02 -2,46131 0,0149 

D.r.-o. 4,13Ñ0,46 3,07 5,36 4,31Ñ0,58 3,37 5,90 -1,66073 0,0987 

L.o. 3,43Ñ0,51 2,20 4,78 3,55Ñ0,62 2,28 4,99 -1,03354 0,3029 

F. 17,48Ñ1,68 12,32 21,41 18,48Ñ2,02 14,15 23,10 -2,68513 0,0080 

T. 16,82Ñ1,48 12,08 19,34 17,51Ñ1,71 13,68 21,04 -2,11961 0,0355 

L.c.s. 10,04Ñ0,90 7,13 11,79 10,62Ñ1,17 8,64 12,67 -2,81683 0,0054 

D.h. 3,56Ñ0,51 2,08 4,93 4,08Ñ0,76 2,88 5,95 -4,31939 0,0000 

L.t.ci. 1,31Ñ0,32 0,44 2,16 1,66Ñ0,60 0,54 2,60 -4,30815 0,0000 

D.n.o. 2,07Ñ0,33 1,23 2,90 2,40Ñ0,46 1,52 3,24 -4,40968 0,0000 

Sp.oc. 5,43Ñ0,53 4,07 6,74 6,05Ñ0,69 4,74 6,94 -5,15564 0,0000 

Sp.in. 2,01Ñ0,33 1,14 3,01 2,18Ñ0,67 1,39 3,38 -1,92439 0,0560 

Sp.ip. 3,53Ñ0,42 2,23 4,72 3,62Ñ0,51 2,69 4,61 -1,01825 0,3101 

D.tym.o. 0,67Ñ0,27 0,23 1,60 1,04Ñ0,55 0,24 2,12 -5,06479 0,0000 

Lt.p.  2,16Ñ0,40 1,21 3,01 2,29Ñ0,41 1,22 2,94 -1,49649 0,1365 

Lt.c. 11,90Ñ1,11 8,51 14,53 12,13Ñ1,31 9,09 15,10 -0,95772 0,3396 

L.tym.  1,35Ñ0,30 0,66 2,39 1,81Ñ0,55 1,08 2,90 -6,15157 0,0000 

L.c./L. 0,26Ñ0,01 0,22 0,31 0,26Ñ0,01 0,22 0,30 -1,16876 0,2442 

L.c./Lt.c. 0,84Ñ0,06 0,69 1,05 0,87Ñ0,06 0,75 0,98 -1,90493 0,0585 

D.n.o./D.r.-o. 0,50Ñ0,08 0,28 0,83 0,56Ñ0,09 0,36 0,77 -3,23933 0,0014 

Sp.in./Sp.oc. 0,37Ñ0,06 0,21 0,55 0,35Ñ0,09 0,21 0,51 0,93395 0,3517 

L.o./L.c. 0,34Ñ0,04 0,22 0,46 0,33Ñ0,04 0,22 0,41 0,66621 0,5062 

L.o./L.tym.  2,64Ñ0,61 1,43 4,66 2,08Ñ0,55 1,26 3,07 4,33311 0,0000 

D.tym.o./L.t

ym. 
0,52Ñ0,26 0,13 2,40 0,56Ñ0,22 0,21 1,18 -0,73846 0,4613 

Lt.p./Lt.c.  0,18Ñ0,03 0,10 0,25 0,18Ñ0,02 0,13 0,23 -0,88161 0,3793 

F./T. 1,03Ñ0,04 0,85 1,15 1,05Ñ0,04 0,95 1,13 -1,59247 0,1132 

L./F. 2,20Ñ0,14 1,91 2,68 2,16Ñ0,13 1,82 2,34 1,34434 0,1807 

L./T.  2,28Ñ0,11 2,04 2,65 2,28Ñ0,12 2,01 2,45 0,29956 0,7649 
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D.h./L.t.ci. 2,84Ñ0,71 1,71 5,97 2,70Ñ0,95 1,70 5,42 0,85953 0,3913 

T./L.t.ci.  13,52Ñ3,37 8,28 29,68 11,79Ñ4,11 6,96 25,33 2,31891 0,0216 

L./(F.+T.) 1,12Ñ0,06 0,98 1,30 1,11Ñ0,06 0,96 1,19 0,95501 0,3410 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ t-ʪʝʩʪʫ ʜʣʷ H. orientalis ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʽ 

ʚʽʜʤʽʥʥʦʩʪʽ (p<0,05) ʤʽʞ ʩʪʘʪʷʤʠ ʫ ʥʘʩʪʫʧʥʠʭ ʘʙʩʦʣʶʪʥʠʭ ʟʥʘʯʝʥʥʷʭ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʽʥʜʝʢʩʘʭ (ʪʘʙʣ. 3.4): L., L.c., F., T., L.c.s., D.h., L.t.ci., 

D.n.o., Sp.oc., D.tym.o., L.tym., D.n.o./D.r.-o., L.o./L.tym., T./L.t.ci. 

ʉʝʟʦʥʥʘ ʪʘ ʜʦʙʦʚʘ ʘʢʪʠʚʥʽʩʪʴ. ʈʘʡʢʠ ʧʨʦʢʠʜʘʶʪʴʩʷ ʧʽʩʣʷ ʟʠʤʽʚʣʽ ʥʘ 

ʧʦʯʘʪʢʫ ʢʚʽʪʥʷ. ɿʠʤʫʶʪʴ ʚʦʥʠ ʥʘ ʩʫʰʽ ʚ ʧʦʨʦʞʥʠʥʘʭ ʛʨʫʥʪʫ (ʥʦʨʘʭ ʛʨʠʟʫʥʽʚ, 

ʫʱʝʣʠʥʘʭ, ʧʽʜ ʪʨʫʭʣʷʚʠʤʠ ʫʧʘʣʠʤʠ ʜʝʨʝʚʘʤʠ ʪʦʱʦ).  ʅʘʡʙʽʣʴʰ ʨʘʥʥʷ ʨʝʻʩʪʨʘʮʽʷ 

ʚʠʜʫ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ 02.04.2021 ʚ ɾʠʪʦʤʠʨʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʙʽʣʷ ʩ. ɻʦʜʠʭʘ. ʅʝʨʝʩʪ 

ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʧʦʚʽʪʨʷ +10 Áʉ. ʇʽʜ ʯʘʩ ʥʝʨʝʩʪʫ ʩʘʤʮʽ ʚʠʜʘʶʪʴ 

ʜʫʞʝ ʛʫʯʥʽ ʟʚʫʢʦʚʽ ʩʠʛʥʘʣʠ, ʱʦ ʻ ʥʘʜʡ̔ʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʾʭ ʧʨʠʩʫʪʥʦʩʪʽ ʽ 

ʜʦʧʦʤʘʛʘʶʪʴ ʫ ʨʝʻʩʪʨʘʮʽʾ ʟʥʘʭʽʜʦʢ. ɸʢʪʠʚʥʽʩʪʴ ʪʨʠʚʘʻ ʜʦ ʩʝʨʝʜʠʥʠ-ʢʽʥʮʷ ʚʝʨʝʩʥʷ. 

ʅʘʡʙʽʣʴʰ ʧʽʟʥʷ ʨʝʻʩʪʨʘʮʽʷ ʚʠʜʫ ʟʘʬʽʢʩʦʚʘʥʘ 18.09.2016 ʚ ʣʽʩʽ ʟʘ ʩ. ʉʘʜʢʠ-

ʉʪʨʦʾʚʢʘ, ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʇʨʦʪʷʛʦʤ ʜʦʙʠ ʚ ʧʦʟʘʥʝʨʝʩʪʦʚʠʡ ʯʘʩ ʘʢʪʠʚʥʽʩʪʴ 

ʨʘʡʢʠ ʘʢʪʠʚʥʽ ʟ 19:00 ʜʦ 6:00 (ʚʽʜʤʽʯʘʣʠ ʟʚʫʢʦʚʽ ʩʠʛʥʘʣʠ ʩʘʤʮʽʚ, ʘ ʪʘʢʦʞ ʘʢʪʠʚʥʝ 

ʧʝʨʝʩʫʚʘʥʥʷ).  

ʏʠʩʝʣʴʥʽʩʪʴ. ɼʘʥʽ ʱʦʜʦ ʯʠʩʝʣʴʥʦʩʪʽ ʪʘ ʯʘʩʪʦʪʠ ʪʨʘʧʣʷʥʥʷ H. orientalis ʥʘ 

ʤʘʨʰʨʫʪʥʠʭ ʦʙʣʽʢʘʭ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ (ɼʦʜʘʪʦʢ 6ɽ). ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ 

ʥʝʨʝʩʪʦʚʠʭ ʚʦʜʦʡʤ ʚ ʩ. ʇʽʱʘ ʐʘʮʴʢʦʛʦ ʨ-ʥʫ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ 30.04.2021 

ʢʽʣʴʢʽʩʪʴ ʨʘʡʦʢ ʥʘ ʧʣʦʱʫ ʥʝʨʝʩʪʦʚʦʾ ʚʦʜʦʡʤʠ ʚ 0,036 ʛʘ ʩʢʣʘʣʘ 16 ʦʩʦʙʠʥ. 

01.05.2021 ʫ ʩʝʟʦʥʥʽʡ ʚʦʜʦʡʤʽ ʚ ʥʠʟʠʥʽ ʧʦʣʷ ʫ 200 ʤ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʛʦ ʤʽʩʮʷ ʙʫʣʦ 

ʟʘʬʽʢʩʦʚʘʥʦ 22 ʦʩʦʙʠʥʠ. ɺ ʦʙʦʭ ʤʽʩʮʷʭ ʚʽʜʤʽʯʘʣʠ ʦʢʨʝʤʽ ʘʤʧʣʝʢʩʫʩʠ. ʋ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʘʥʠʤʠ ʟʘ ʧʦʧʝʨʝʜʥʽʡ ʤʘʩʰʪʘʙʥʠʡ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʟ 

ʪʝʨʠʪʦʨʽʻʶ ɹʽʣʦʨʫʩʽ (1980-2000 ʨʨ.) ʤʘʻ ʤʽʩʮʝ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʤʝʥʰʝʥʥʷ 

ʯʠʩʝʣʴʥʦʩʪʽ (ɼʦʜʘʪʦʢ 9), ʧʨʦʪʝ ʮʝ ʧʦʪʨʝʙʫʻ ʧʝʨʝʚʽʨʢʠ ʽ ʙʽʣʴʰ ʛʨʫʥʪʦʚʥʠʭ 

ʜʦʚʛʦʪʨʠʚʘʣʠʭ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. 
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ʈʝʟʫʣʴʪʘʪʠ ʙʽʦʢʣʽʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʧʨʦʚʝʜʝʥʦʛʦ ʙʽʦʢʣʽʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ (ɼʦʜʘʪʦʢ 8ɽ), ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚ 

ʢʦʥʪʝʢʩʪʽ ʥʘʷʚʥʦʩʪʽ ʢʦʤʙʽʥʘʮʽʡ 19 ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ 

ʽʩʥʫʚʘʥʥʷ ʚʠʜʫ ʻ 13,67%  ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ ʪʘ ʱʝ 2,21% ʪʝʨʠʪʦʨʽʾ 

ʻ ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʯʘʩʥʠʯʥʠʮʽ ʟʚʠʯʘʡʥʦʾ. ʉʫʤʘʨʥʦ ʮʽ 

ʧʦʢʘʟʥʠʢʠ (ʥʘ 2000 ʨʽʢ) ʩʢʣʘʜʘʶʪʴ 15,88% ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ 

(ɼʦʜʘʪʦʢ 2).  

ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘʡʙʽʣʴʰʠʡ ʚʢʣʘʜ ʚ ʧʦʙʫʜʦʚʘʥʫ ʤʦʜʝʣʴ 

ʤʘʶʪʴ ʥʘʩʪʫʧʥʽ ʬʘʢʪʦʨʠ: bio13 (ʦʧʘʜʠ ʥʘʡʚʦʣʦʛʽʰʦʛʦ ʤʽʩʷʮʷ, 24,7%) ʪʘ bio15 

(ʨʽʯʥʘ ʩʝʟʦʥʥʽʩʪʴ ʦʧʘʜʽʚ, 18,2%) (ɼʦʜʘʪʦʢ 10ɽ). ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ jackknife-

ʪʝʩʪʫ ʙʽʦʢʣʽʤʘʪʠʯʥʠʡ ʧʦʢʘʟʥʠʢ bio17 (ʦʧʘʜʠ ʥʘʡʩʫʭʽʰʦʛʦ ʢʚʘʨʪʘʣʫ) ʤʘʻ 

ʥʘʡʙʽʣʴʰʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʢʣʘʜʫ ʚ ʤʦʜʝʣʴ ʟʘ ʚʝʣʠʯʠʥʦʶ AUC, ʦʩʢʽʣʴʢʠ ʤʽʩʪʠʪʴ 

ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʫ ʟ ʪʦʯʢʠ ʟʦʨʫ ʤʦʜʝʣʽ ʽʥʬʦʨʤʘʮʽʶ ï ʧʘʨʘʤʝʪʨʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʽ 

ʧʨʠ ʧʦʙʫʜʦʚʽ 25 ʨʝʧʣʽʢ ʤʦʜʝʣʽ (AUC=0,615).  

ɿʛʽʜʥʦ ʟ ʧʦʙʫʜʦʚʘʥʠʤʠ ʧʨʦʛʥʦʩʪʠʯʥʠʤʠ ʤʦʜʝʣʷʤʠ ʧʦʰʠʨʝʥʥʷ ʨʘʡʢʠ ʩʭʽʜʥʦʾ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʟʥʘʯʝʥʴ 19 ʙʽʦʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʜʦ 2050 ʨʦʢʫ 

ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʚʠʜʫ ʙʫʜʫʪʴ 33,84% ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ 

ʪʘ ʱʝ 59,64% - ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʠʤʠ. ʉʫʤʘʨʥʦ ʮʽ ʧʦʢʘʟʥʠʢʠ ʩʢʣʘʜʘʶʪʴ 93,48% 

ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ, ʱʦ ʜʝʤʦʥʩʪʨʫʻ ʥʝʟʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ ʪʝʨʠʪʦʨʽʡ, 

ʩʧʨʠʷʪʣʠʚʠʭ ʜʣʷ ʮʠʭ ʘʤʬʽʙʽʡ ʟʘ ʩʚʦʾʤʠ ʢʣʽʤʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ. ɿʥʘʯʝʥʥʷ 

ʢʦʝʬʽʮʽʥ̒ʪʘ ʜʝʪʝʨʤʽʥʘʮʽʾ ʧʨʠ ʮʴʦʤʫ ʩʢʣʘʜʘ ̒R2=0,81 (ɼʦʜʘʪʦʢ 3). 

ɿʘʛʨʦʟʠ. ʅʘʡʙʽʣʴʰʦʶ ʟʘʛʨʦʟʦʶ ʜʣʷ ʨʘʡʦʢ ʻ ʟʤʽʥʘ ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ 

ʥʝʨʝʩʪʦʚʠʭ ʪʝʨʠʪʦʨʽʡ ʪʘ ʟʥʠʢʥʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʚʦʜʦʡʤ ʚʥʘʩʣʽʜʦʢ ʘʥʪʨʦʧʦʛʝʥʥʦʾ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ, ʧʝʨʝʩʠʭʘʥʥʷ ʪʘ ʟʘʙʨʫʜʥʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʧʦʣʣʁ ʪʘʥʪʘʤʠ. 

ɿʘʛʨʦʟʫ ʪʘʢʦʞ ʩʪʘʥʦʚʣʷʪʴ ʭʠʞʘʢʠ, ʷʢʽ ʭʘʨʯʫʶʪʴʩʷ ʷʢ ʜʦʨʦʩʣʠʤʠ ʨʘʡʢʘʤʠ, ʪʘʢ ʽ 

ʽʢʨʦʶ ʪʘ ʧʫʛʦʣʦʚʢʘʤʠ (ʥʘʧʨʠʢʣʘʜ P. glenii), ʘ ʪʘʢʦʞ ʜʦʤʘʰʥʽ ʪʚʘʨʠʥʠ (ʢʦʪʠ, 

ʩʦʙʘʢʠ). ʅʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʤʘʻ ʪʘʢʦʞ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʚʽʜʣʦʚ ʮʠʭ ʘʤʬʽʙʽʡ ʜʣʷ 

ʧʦʪʨʝʙ ʪʝʨʘʨʽʫʤʥʦʛʦ ʫʪʨʠʤʘʥʥʷ. 
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ʂʫʤʢʘ ʯʝʨʚʦʥʦʯʝʨʝʚʘ (Bombina bombina) 

ʆʭʦʨʦʥʥʠʡ ʩʪʘʪʫʩ. ʂʫʤʢʘ ʯʝʨʚʦʥʦʯʝʨʝʚʘ (ʜʞʝʨʝʣʷʥʢʘ ʯʝʨʚʦʥʦʯʝʨʝʚʘ) ʻ 

ʦʜʥʠʤ ʟ ʜʚʦʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʫ Bombina ʙʘʪʨʘʭʦʬʘʫʥʠ ʋʢʨʘʾʥʠ, ʪʘ ʻʜʠʥʠʤ 

ʚʠʜʦʤ ʨʦʜʫ, ʱʦ ʤʝʰʢʘʻ ʥʘ ʇʦʣʽʩʩʽ. ɺʠʜ ʟʘʥʝʩʝʥʦ ʜʦ ɼʦʜʘʪʢʫ ɯɯ ʪʘ ʈʝʟʦʣʶʮʽʾ ˉ6 

(ʢʦʜ: 1188) ɹʝʨʥʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ. ɼʣʷ ʮʴʦʛʦ ʚʠʜʫ (ɼʦʜʘʪʦʢ 5ɭ), ʪʘʢ ʽ ʜʣʷ ʽʥʰʠʭ, 

ʚʢʣʶʯʝʥʠʭ ʜʦ ʈʝʟʦʣʶʮʽʾ 6, ʩʪʚʦʨʶʶʪʴʩʷ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʪʝʨʠʪʦʨʽʾ ʤʝʨʝʞʽ 

Natura2000 (ʟʛʽʜʥʦ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ) ʪʘ Emerald Network (ʚ ʨʘʤʢʘʭ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ ʜʣʷ ʢʨʘʾʥ, ʱʦ ʥʝ ʻ ʯʣʝʥʘʤʠ ɭʉ ʪʘ ʢʨʘʾʥ 

ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ). ʂʫʤʢʘ ʪʘʢʦʞ ʟʘʥʝʩʝʥʘ ʜʦ ʏʝʨʚʦʥʦʛʦ ʩʧʠʩʢʫ 

ʄʉʆʇ ʧʽʜ ʢʘʪʝʛʦʨʽʻʶ LC. ɺʠʜ ʟʘʥʝʩʝʥʦ ʜʦ ʩʧʠʩʢʽʚ ʨʝʛʽʦʥʘʣʴʥʦ ʨʽʜʢʽʩʥʠʭ ʚʠʜʽʚ, 

ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʦʩʦʙʣʠʚʽʡ ʦʭʦʨʦʥʽ ʫ ɺʦʣʠʥʩʴʢʽʡ, ʂʠʾʚʩʴʢʽʡ ʪʘ ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ 

ʦʙʣʘʩʪʷʭ. 

ʈʦʟʧʦʚʩʶʜʞʝʥʥʷ ʪʘ ʭʘʨʘʢʪʝʨʥʽ ʦʩʝʣʠʱʘ. ʂʫʤʢʘ ʯʝʨʚʦʥʦʯʝʨʝʚʘ (B. 

bombina) ʪʨʘʧʣʷʻʪʴʩʷ ʥʘ ʫʩʽʡ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ (ɼʦʜʘʪʦʢ 7ɭ). ʂʽʣʴʢʽʩʪʴ 

ʜʦʩʣʽʜʞʝʥʠʭ ʟʘʧʠʩʽʚ ʩʢʣʘʜʘʻ 387 (ʂʠʾʚʩʴʢʘ ʦʙʣʘʩʪʴ - 93, ɾʠʪʦʤʠʨʩʴʢʘ ï 57, 

ʈʽʚʥʝʥʩʴʢʘ ï 120, ɺʦʣʠʥʩʴʢʘ ï 74, ʃʴʚʽʚʩʴʢʘ ï 34, ʍʤʝʣʴʥʠʮʴʢʘ ʦʙʣ. ï 4, 

ʊʝʨʥʦʧʽʣʴʩʴʢʘ   - 5). 

ʅʘʡʯʘʩʪʽʰʝ ʢʫʤʢʠ ʪʨʘʧʣʷʶʪʴʩʷ ʚʦʜʦʡʤʘʭ ʟʽ ʩʪʦʷʯʦʶ ʘʙʦ ʩʣʘʙʦʧʨʦʪʦʯʥʦʶ 

ʚʦʜʦʶ ʥʘ ʤʽʣʢʦʚʦʜʜʷʭ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʚʠʱʦʾ ʚʦʜʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ, ʷʢʫ ʚʦʥʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʤʘʩʢʫʚʘʥʥʷ ʽ ʚ ʷʢʦʩʪʽ ʫʢʨʠʪʪʷ. ɺ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʴ ʢʫʤʢʠ ʙʫʣʠ 

ʚʠʷʚʣʝʥʽ ʥʘ ʫʟʙʝʨʝʞʞʷʭ ʨʽʯʦʢ, ʚʝʩʥʷʥʠʭ ʨʽʯʢʦʚʠʭ ʨʦʟʣʠʚʘʭ, ʢʦʧʘʥʢʘʭ, ʩʪʘʨʠʮʷʭ, 

ʢʘʥʘʚʘʭ, ʽʨʠʛʘʮʽʡʥʠʭ ʢʘʥʘʣʘʭ, ʩʝʟʦʥʥʠʭ ʢʘʣʶʞʘʭ, ʟʘʣʠʰʢʦʚʠʭ ʟʘʛʣʠʙʠʥʘʭ ʫ ʧʽʩʢʫ 

ʧʽʩʣʷ ʚʠʤʠʚʘʥʥʷ ʙʫʨʰʪʠʥʫ, ʟʘʢʠʥʫʪʠʭ ʢʘʨ'ʻʨʘʭ, ʦʟʝʨʘʭ, ʙʦʣʦʪʘʭ. ʂʫʤʢʘ 

ʯʝʨʚʦʥʦʯʝʨʝʚʘ ʤʝʰʢʘʻ ʚ ʥʘʩʪʫʧʥʠʭ ʦʩʝʣʠʱʘʭ ʟ ʈʝʟʦʣʶʮʽʾ 4 ɹʝʨʥʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ: 

ʧʝʨʝʭʽʜʥʽ ʪʨʷʩʦʚʠʥʠ ʪʘ ʩʧʣʘʚʠʥʠ (D2.3), ʙʘʛʘʪʽ ʥʠʟʠʥʥʽ ʙʦʣʦʪʘ, ʚ ʪ. ʯ. ʝʚʪʨʦʬʥʽ 

ʚʠʩʦʢʦʪʨʘʚʥʽ ʥʠʟʠʥʥʽ ʙʦʣʦʪʘ ʪʘ ʢʘʨʙʦʥʘʪʥʽ ʬʣʝʰʽ ʡ ʤʦʯʘʨʽ (D4.1), ʟʘʙʦʣʦʯʝʥʽ 

ʭʚʦʡʥʽ ʣʽʩʠ ʥʝʤʦʨʘʣʴʥʦʾ ʟʦʥʠ (G3.E). 

ʄʦʨʬʦʣʦʛʽʯʥʠʡ ʦʧʠʩ. ɼʦʚʞʠʥʘ ʪʽʣʘ ʩʘʤʮʽʚ ʽ ʩʘʤʠʮʴ ʤʘʡʞʝ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ 

ʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʟʛʽʜʥʦ ʧʨʦʤʽʨʽʚ ʩʢʣʘʜʘʻ ʜʣʷ ʩʘʤʮʽʚ ʚ ʩʝʨʝʜʥʴʦʤʫ 36,96 

ʤʤ, ʜʣʷ ʩʘʤʠʮʴ ï 38,16 ʤʤ. ʄʦʨʬʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʜʫ ʟ ʜʦʩʣʽʜʞʫʚʘʥʦʾ 
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ʪʝʨʠʪʦʨʽʾ ʫ ʚʠʛʣʷʜʽ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʨʦʤʽʨʽʚ ʪʘ ʚʠʨʘʭʫʚʘʥʠʭ 

ʽʥʜʝʢʩʽʚ ʥʘʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʽ (ʪʘʙʣ. 3.8) ʜʣʷ ʩʘʤʮʽʚ (n=60) ʪʘ ʩʘʤʠʮʴ (n=26). 

 

ʊʘʙʣʠʮʷ 3.8  

ʉʝʨʝʜʥʽ ʧʦʢʘʟʥʠʤʠ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʨʦʤʽʨʽʚ ʜʣʷ ʦʙʦʭ ʩʪʘʪʝʡ ʢʫʤʢʠ 

ʯʝʨʚʦʥʦʯʝʨʝʚʦʾ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʷʥʥʷ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ t-

ʢʨʠʪʝʨʽʷ ʉʪʴʶʜʝʥʪʘ (df=83; p<0,05). 

 ʉʘʤʮʽ ǁǁ ʉʘʤʠʮʽ ǀǀ 

t-value p 
ʇʨʦʤʽʨ 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 

(ʤʤ) 

Min  

(ʤʤ) 

Max 

(ʤʤ) 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 

(ʤʤ) 

Min  

(ʤʤ) 

Max 

(ʤʤ) 

L.  36,96Ñ5,10 25,80 44,99 38,16Ñ5,61 29,47 53,47 -0,95996 0,3398 

L.c. 10,46Ñ1,06 8,87 12,70 10,64Ñ1,38 8,46 13,80 -0,64276 0,5221 

D.r.-o. 4,40Ñ0,51 3,39 5,33 4,53Ñ0,61 3,59 5,80 -0,96027 0,3397 

L.o. 3,55Ñ0,43 2,03 4,48 3,57Ñ0,42 2,84 4,45 -0,19479 0,8460 

F. 12,96Ñ1,81 9,69 17,90 13,29Ñ1,95 10,49 18,00 -0,75601 0,4517 

T. 12,17Ñ1,49 8,65 14,46 12,35Ñ1,57 10,12 16,01 -0,49376 0,6227 

L.c.s. 8,69Ñ1,15 5,80 12,90 8,76Ñ1,03 7,22 11,00 -0,24249 0,8090 

D.h. 3,25Ñ0,50 2,40 4,60 3,23Ñ0,47 2,30 3,85 0,16789 0,8670 

L.t.ci. 1,07Ñ0,26 0,62 1,68 1,16Ñ0,21 0,83 1,54 -1,57035 0,1201 

D.n.o. 2,24Ñ0,34 1,36 3,10 2,43Ñ0,39 1,79 3,36 -2,28649 0,0247 

Sp.oc. 4,16Ñ0,50 2,59 5,25 4,08Ñ0,53 3,03 5,40 0,61927 0,5374 

Sp.in. 2,17Ñ0,37 1,20 3,12 2,35Ñ0,35 1,84 3,10 -2,10667 0,0381 

Sp.ip. 2,70Ñ0,52 1,67 3,80 2,55Ñ0,59 1,69 4,00 1,16765 0,2462 

D.tym.o. 1,52Ñ0,46 0,87 2,81 1,30Ñ0,27 0,89 1,77 2,12709 0,0363 

Lt.p.  2,28Ñ0,25 1,52 2,80 2,23Ñ0,36 1,65 2,93 0,73668 0,4633 

Lt.c. 10,80Ñ1,18 7,64 12,91 10,71Ñ1,27 8,76 13,40 0,31500 0,7535 

L.tym.  1,46Ñ0,36 0,87 2,25 1,42Ñ0,25 1,04 1,99 0,51095 0,6107 

L.c./L. 0,28Ñ0,01 0,24 0,34 0,28Ñ0,02 0,22 0,32 0,82666 0,4108 

L.c./Lt.c. 0,97Ñ0,07 0,77 1,16 0,99Ñ0,09 0,83 1,35 -1,18690 0,2386 
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D.n.o./D.r.-o. 0,51Ñ0,07 0,36 0,69 0,54Ñ0,08 0,43 0,73 -1,55050 0,1248 

Sp.in./Sp.oc. 0,52Ñ0,08 0,31 0,75 0,58Ñ0,08 0,44 0,75 -2,80299 0,0063 

L.o./L.c. 0,34Ñ0,04 0,22 0,46 0,33Ñ0,04 0,24 0,46 0,16799 0,8669 

L.o./L.tym.  2,54Ñ0,57 1,66 3,88 2,58Ñ0,53 1,54 4,06 -0,30226 0,7632 

D.tym.o./L.t

ym. 
1,07Ñ0,35 0,47 2,02 0,93Ñ0,22 0,57 1,53 1,87064 0,0649 

Lt.p./Lt.c.  0,21Ñ0,02 0,14 0,30 0,20Ñ0,03 0,15 0,27 0,52299 0,6023 

F./T. 1,06Ñ0,06 0,96 1,24 1,07Ñ0,06 1,00 1,22 -0,79163 0,4308 

L./F. 2,87Ñ0,35 2,33 3,96 2,88Ñ0,32 2,38 3,50 -0,16931 0,8659 

L./T.  3,04Ñ0,31 2,49 4,21 3,09Ñ0,24 2,65 3,53 -0,62838 0,5314 

D.h./L.t.ci. 3,18Ñ0,82 2,07 5,85 2,81Ñ0,41 2,11 3,73 2,13453 0,0357 

T./L.t.ci.  11,94Ñ2,90 7,29 19,78 10,87Ñ2,00 6,67 14,36 1,68246 0,0962 

L./(F.+T.) 1,47Ñ0,16 1,23 1,95 1,49Ñ0,14 1,25 1,75 -0,37986 0,7050 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ t-ʪʝʩʪʫ ʜʣʷ B. bombina ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʽ 

ʚʽʜʤʽʥʥʦʩʪʽ (p<0,05) ʤʽʞ ʩʪʘʪʷʤʠ ʫ ʥʘʩʪʫʧʥʠʭ ʘʙʩʦʣʶʪʥʠʭ ʟʥʘʯʝʥʥʷʭ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʽʥʜʝʢʩʘʭ (ʪʘʙʣ. 3.5): D.n.o., Sp.in., D.tym.o., 

Sp.in./Sp.oc., D.h./L.t.ci. 

ʉʝʟʦʥʥʘ ʪʘ ʜʦʙʦʚʘ ʘʢʪʠʚʥʽʩʪʴ. ʂʫʤʢʠ ʟʠʤʫʶʪʴ ʫ ʚʦʣʦʛʠʭ ʧʦʨʦʞʥʠʥʘʭ ʫ 

ʛʨʫʥʪʽ, ʥʦʨʘʭ ʛʨʠʟʫʥʽʚ, ʧʨʠʙʝʨʝʞʥʠʭ ʫʱʝʣʠʥʘʭ ʚ ʛʨʫʥʪʽ, ʥʠʟʠʥʘʭ, ʣʠʩʪʦʚʦʤʫ 

ʦʧʘʜʽ, ʧʦʜʝʢʫʜʠ ʟʠʤʫʶʪʴ ʚ ʩʪʘʨʠʭ ʢʦʣʦʜʷʟʷʭ, ʧʦʛʨʝʙʘʭ, ʧʽʜʚʘʣʘʭ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ 

ʥʝʜʘʣʝʢʦ ʚʽʜ ʜʞʝʨʝʣ ʚʦʜʠ. ʇʦʯʘʪʦʢ ʩʝʟʦʥʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʧʨʠʧʘʜʘʻ ʥʘ ʧʦʯʘʪʦʢ 

ʢʚʽʪʥʷ, ʘ ʚ ʦʢʨʝʤʽ ʪʝʧʣʽ ʚʝʩʥʠ ï ʢʽʥʝʮʴ ʙʝʨʝʟʥʷ. ʊʚʘʨʠʥʠ ʟ'ʷʚʣʷʶʪʴʩʷ ʟ ʤʽʩʮʴ 

ʟʠʤʽʚʣʽ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʧʦʚʽʪʨʷ +13 - +14 Áʉ. ʅʝʨʝʩʪ ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʯʝʨʝʟ 1-2 

ʪʠʞʥʽ ʧʽʩʣʷ ʚʠʭʦʜʫ ʽʟ ʟʠʤʽʚʣʽ. ʅʘʡʙʽʣʴʰ ʨʘʥʥʷ ʨʝʻʩʪʨʘʮʽʷ ʚʠʜʫ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ 

26.03.2020 ʧʦʙʣʠʟʫ ʩʤʪ ʎʫʤʘʥʴ ʂʽʚʝʨʮʽʚʩʴʢʦʛʦ ʨ-ʥʫ, ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ɸʢʪʠʚʥʽʩʪʴ ʪʨʠʚʘʻ ʜʦ ʢʽʥʮʷ ʚʝʨʝʩʥʷ. ʅʘʡʙʽʣʴʰ ʧʽʟʥʷ ʨʝʻʩʪʨʘʮʽʷ ʚʠʜʫ ʟʘʬʽʢʩʦʚʘʥʘ 

18.09.2000 ʥʘ ʪʝʨʠʪʦʨʽʾ ʉʦʚʩʴʢʠʭ ʩʪʘʚʢʽʚ ʫ ʤ. ʂʠʻʚʽ. ɿʘ ʨʝʻʩʪʨʘʮʽʷʤʠ ʟʚʫʢʦʚʠʭ 

ʩʠʛʥʘʣʽʚ ʩʘʤʮʽʚ ʚʠʷʚʣʝʥʦ, ʱʦ ʢʫʤʢʠ ʘʢʪʠʚʥʽ ʧʝʨʝʚʘʞʥʦ ʟ 11:00 ʜʦ 22:00. ʋ 2018 

ʨʦʮʽ ʙʫʣʦ ʚʽʜʤʽʯʝʥʦ ʘʥʦʤʘʣʴʥʫ ʩʪʘʪʝʚʫ ʘʢʪʠʚʥʽʩʪʴ ʢʫʤʦʢ ʥʘ ʪʝʨʠʪʦʨʽʾ ɺʦʣʠʥʩʴʢʦʾ 
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ʦʙʣʘʩʪʽ ʫ ʧʝʨʰʽʡ ʧʦʣʦʚʠʥʽ ʩʝʨʧʥʷ. ɹʫʣʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʭʘʨʘʢʪʝʨʥʽ ʟʚʫʢʠ, ʱʦ 

ʚʠʜʘʶʪʴ ʩʘʤʮʽ ʜʣʷ ʧʨʠʚʘʙʣʝʥʥʷ ʩʘʤʠʮʴ ʧʽʩʣʷ ʘʥʦʤʘʣʴʥʦʛʦ ʽ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ 

ʟʥʠʞʝʥʥʷ ʜʝʥʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʜʦ +18 Áʉ (ʧʨʦʪʷʛʦʤ 2 ʪʠʞʥʽʚ). ʊʘʢʦʞ ʚʽʜʤʽʯʘʣʠ 

ʧʦʦʜʠʥʦʢʽ ʘʤʧʣʝʢʩʫʩʠ. 

ʏʠʩʝʣʴʥʽʩʪʴ. ɼʘʥʽ ʱʦʜʦ ʯʠʩʝʣʴʥʦʩʪʽ ʪʘ ʯʘʩʪʦʪʠ ʪʨʘʧʣʷʥʥʷ B. bombina ʥʘ 

ʤʘʨʰʨʫʪʥʠʭ ʦʙʣʽʢʘʭ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ (ɼʦʜʘʪʦʢ 6ɭ). ʅʘ ʪʝʨʠʪʦʨʽʾ ʟʘʢʠʥʫʪʦʛʦ 

ʣʽʢʘʨʥʷʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʧʦʙʣʠʟʫ ʩʘʜʠʙʠ ʈʽʚʥʝʥʩʴʢʦʛʦ ʇɿ ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ 

ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ, ʢʫʤʢʠ ʘʙʠ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʧʽʜ ʯʘʩ ʧʝʨʝʚʽʨʢʠ ʫ 2013 ʽ 2018 

ʨʦʢʘʭ ʫ ʢʽʣʴʢʦʩʪʽ 2 ʪʘ 6 ʦʩʦʙʠʥʠ ʚʽʜʧʦʚʽʜʥʦ. ʋ 2014 ʪʘ 2020 ʨʦʢʘʭ ʮʠʭ ʘʤʬʽʙʽʡ ʫ 

ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜʘʭ ʚʠʷʚʣʝʥʦ ʥʝ ʙʫʣʦ. ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝʨʝʩʪʦʚʠʭ 

ʚʦʜʦʡʤ ʚ ʩ. ʇʽʱʘ ʐʘʮʴʢʦʛʦ ʨ-ʥʫ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ 30.04.2021 ʢʽʣʴʢʽʩʪʴ ʢʫʤʦʢ ʥʘ 

ʧʣʦʱʫ ʥʝʨʝʩʪʦʚʦʾ ʚʦʜʦʡʤʠ ʚ 0,036 ʛʘ ʩʢʣʘʣʘ 11 ʦʩʦʙʠʥ. 01.05.2021 ʫ ʩʝʟʦʥʥʽʡ 

ʚʦʜʦʡʤʽ ʧʣʦʱʝʶ 0,076 ʛʘ ʚ ʥʠʟʠʥʽ ʧʦʣʷ ʫ 200 ʤ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʛʦ ʤʽʩʮʷ ʙʫʣʦ 

ʟʘʬʽʢʩʦʚʘʥʦ 14 ʦʩʦʙʠʥ. ɺ ʦʙʦʭ ʤʽʩʮʷʭ ʚʽʜʤʽʯʘʣʠ ʦʢʨʝʤʽ ʘʤʧʣʝʢʩʫʩʠ. ʂʫʤʢʠ ʪʘʢʦʞ 

ʤʦʞʫʪʴ ʥʘʩʝʣʷʪʠ ʰʪʫʯʥʽ ʜʝʢʦʨʘʪʠʚʥʽ ʚʦʜʦʡʤʠ ʧʦ ʪʠʧʫ ʬʦʥʪʘʥʽʚ ʘʙʦ ʜʝʢʦʨʘʪʠʚʥʠʭ 

ʙʘʩʝʡʥʽʚ. ʊʘʢ ʫ ʰʪʫʯʥʽʡ ʚʦʜʦʡʤʽ ʟ ʬʦʥʪʘʥʦʤ ʥʘ ʪʝʨʠʪʦʨʽʾ ʩʘʜʠʙʠ ɺʠʩʦʮʴʢʦʛʦ 

ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʤ. ɺʠʩʦʮʴʢ ʙʫʣʦ ʚʠʷʚʣʝʥʦ 11 ʜʚʦʨʽʯʥʠʭ ʦʩʦʙʠʥ B. bombina. 

ʋ ʧʦʟʘʥʝʨʝʩʪʦʚʠʡ ʯʘʩ ʯʠʩʝʣʴʥʽʩʪʴ ʢʫʤʢʠ ʯʝʨʚʦʥʦʯʝʨʝʚʦʾ ʥʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ 

ʟʘʬʽʢʩʦʚʘʥʘ ʫ ʢʽʣʴʢʦʩʪʽ 0,89-25 ʦʩ./100ʤ ʤʘʨʰʨʫʪʫ (ʙʝʨʝʛʦʚʦʾ ʣʽʥʽʾ). ʋ ʧʦʨʽʚʥʷʥʥʽ 

ʟʽ ʟʥʘʯʝʥʥʷʤʠ, ʥʘʚʝʜʝʥʠʤʠ ʜʣʷ ʮʽʻʾ ʪʝʨʠʪʦʨʽʾ ʫ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʤʘʡʞʝ 40 

ʨʦʢʽʚ ʪʦʤʫ ʜʣʷ ʮʽʻʾ ʪʝʨʠʪʦʨʽʾ, ʘ ʪʘʢʦʞ ʜʣʷ ʪʝʨʠʪʦʨʽʾ ɹʽʣʦʨʫʩʽ (ɼʦʜʘʪʦʢ 9), ʤʦʞʥʘ 

ʧʦʤʽʪʠʪʠ ʩʣʘʙʢʫ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʥʠʞʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ, ʧʨʦʪʝ ʙʨʘʢ ʫʥʽʬʽʢʦʚʘʥʠʭ 

ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʜʦʚʛʦʪʨʠʚʘʣʠʭ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʝ ʜʦʟʚʦʣʷʻ ʛʦʚʦʨʠʪʠ 

ʧʨʦ ʚʽʨʦʛʽʜʥʠʡ ʪʨʝʥʜ. 

ʈʝʟʫʣʴʪʘʪʠ ʙʽʦʢʣʽʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʧʨʦʚʝʜʝʥʦʛʦ ʙʽʦʢʣʽʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ (ɼʦʜʘʪʦʢ 8ɭ), ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚ 

ʢʦʥʪʝʢʩʪʽ ʥʘʷʚʥʦʩʪʽ ʢʦʤʙʽʥʘʮʽʡ 19 ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ 

ʽʩʥʫʚʘʥʥʷ ʚʠʜʫ ʻ 22,11%  ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ ʪʘ ʱʝ 7,86% ʪʝʨʠʪʦʨʽʾ 

ʻ ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʯʝʨʚʦʥʦʯʝʨʝʚʦʾ ʢʫʤʢʠ. ʉʫʤʘʨʥʦ ʮʽ 
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ʧʦʢʘʟʥʠʢʠ (ʥʘ 2000 ʨʽʢ) ʩʢʣʘʜʘʶʪʴ 29,97% ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ 

(ɼʦʜʘʪʦʢ 2).  

ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘʡʙʽʣʴʰʠʡ ʚʢʣʘʜ ʚ ʧʦʙʫʜʦʚʘʥʫ ʤʦʜʝʣʴ 

ʤʘʶʪʴ ʥʘʩʪʫʧʥʠʡ ʬʘʢʪʦʨ: bio18 (ʦʧʘʜʠ ʥʘʡʪʝʧʣʽʰʦʛʦ ʢʚʘʨʪʘʣʫ, 23,0%) (ɼʦʜʘʪʦʢ 

10ɭ). ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ jackknife-ʪʝʩʪʫ ʙʽʦʢʣʽʤʘʪʠʯʥʠʡ ʧʦʢʘʟʥʠʢ bio18 ʤʘʻ 

ʥʘʡʙʽʣʴʰʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʢʣʘʜʫ ʚ ʤʦʜʝʣʴ ʟʘ ʚʝʣʠʯʠʥʦʶ AUC, ʦʩʢʽʣʴʢʠ ʤʽʩʪʠʪʴ 

ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʫ ʟ ʪʦʯʢʠ ʟʦʨʫ ʤʦʜʝʣʽ ʽʥʬʦʨʤʘʮʽʶ ï ʧʘʨʘʤʝʪʨʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʽ 

ʧʨʠ ʧʦʙʫʜʦʚʽ 25 ʨʝʧʣʽʢ ʤʦʜʝʣʽ (AUC=0,60).  

ɿʛʽʜʥʦ ʟ ʧʦʙʫʜʦʚʘʥʠʤʠ ʧʨʦʛʥʦʩʪʠʯʥʠʤʠ ʤʦʜʝʣʷʤʠ ʧʦʰʠʨʝʥʥʷ ʢʫʤʢʠ 

ʯʝʨʚʦʥʦʯʝʨʝʚʦʾ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʟʥʘʯʝʥʴ 19 ʙʽʦʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, 

ʜʦ 2050 ʨʦʢʫ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʚʠʜʫ ʙʫʜʫʪʴ 9,41% ʪʝʨʠʪʦʨʽʾ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ ʪʘ ʱʝ 88,75% - ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʠʤʠ. ʉʫʤʘʨʥʦ ʮʽ 

ʧʦʢʘʟʥʠʢʠ ʩʢʣʘʜʘʶʪʴ 98,16% ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ, ʱʦ ʜʝʤʦʥʩʪʨʫʻ 

ʟʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ ʪʝʨʠʪʦʨʽʡ, ʩʧʨʠʷʪʣʠʚʠʭ ʜʣʷ ʮʠʭ ʘʤʬʽʙʽʡ ʟʘ ʩʚʦʾʤʠ ʢʣʽʤʘʪʠʯʥʠʤʠ 

ʫʤʦʚʘʤʠ. ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʥ̒ʪʘ ʜʝʪʝʨʤʽʥʘʮʽʾ ʧʨʠ ʮʴʦʤʫ ʩʢʣʘʜʘʻ R2=0,99 (ɼʦʜʘʪʦʢ 

3). 

ɿʘʛʨʦʟʠ. ɼʦ ʦʩʥʦʚʥʠʭ ʟʘʛʨʦʟ, ʷʢʽ ʟʜʘʪʥʽ ʩʫʪʪʻʚʦ ʟʥʠʟʠʪʠ ʾʭ ʯʠʩʝʣʴʥʽʩʪʴ 

ʚʽʜʥʦʩʠʪʴʩʷ ʟʤʽʥʘ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ ʪʝʨʠʪʦʨʽʡ ʟ ʧʦʜʘʣʴʰʠʤ ʧʝʨʝʩʠʭʘʥʥʷʤ ʪʘ 

ʟʥʠʢʥʝʥʥʷʤ ʥʝʨʝʩʪʦʚʠʭ ʚʦʜʦʡʤ. ʅʘʷʚʥʽʩʪʴ ʽʥʚʘʟʽʡʥʠʭ ʚʠʜʽʚ ʭʠʞʘʢʽʚ (ʦʩʦʙʣʠʚʦ P. 

glenii) ʧʦ ʤʽʨʽ ʾʭ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʫ ʧʽʚʥʽʯʥʦʤʫ ʥʘʧʨʷʤʢʫ ʥʝʛʘʪʠʚʥʦ ʢʦʨʝʣʶʻ ʟʽ 

ʟʥʘʭʽʜʢʘʤʠ B. bombina. ʂʫʤʦʢ, ʷʢ ʽ ʽʥʰʠʭ ʘʤʬʽʙʽʡ, ʥʝ ʙʫʣʦ ʟʥʘʡʜʝʥʦ ʫ ʚʦʜʦʡʤʘʭ 

ʧʨʠ ʦʙʣʦʚʘʭ ʩʘʯʢʦʤ ʘʙʦ ʚʽʟʫʘʣʴʥʦʤʫ ʦʛʣʷʜʽ, ʷʢʱʦ ʚ ʥʠʭ ʙʫʣʦ ʧʽʜʪʚʝʨʜʞʝʥʝ 

ʽʩʥʫʚʘʥʥʷ ʯʠʩʣʝʥʥʦʾ ʧʦʧʫʣʷʮʽʾ ʨʦʪʘʥʷ-ʛʦʣʦʚʝʰʢʠ. ʌʽʟʠʯʥʝ ʟʥʠʱʝʥʥʷ ʣʶʜʠʥʦʶ ʪʘ 

ʜʦʤʘʰʥʽʤʠ ʪʚʘʨʠʥʘʤʠ, ʟʘʛʠʙʝʣʴ ʥʘ ʘʚʪʦʰʣʷʭʘʭ ʪʘ ʚʥʘʩʣʽʜʦʢ ʜʽʷʣʴʥʦʩʪʽ 

ʘʙʦʨʠʛʝʥʥʠʭ ʚʠʜʽʚ ʭʠʞʘʢʽʚ ʪʘʢʦʞ ʻ ʟʘʛʨʦʟʘʤʠ ʜʣʷ ʮʴʦʛʦ ʚʠʜʫ. ɸʥʪʨʦʧʦʛʝʥʥʘ 

ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʪʘ ʦʢʫʣʴʪʫʨʝʥʥʷ ʚʦʜʥʠʭ ʦʙ`ʻʢʪʽʚ ʟʽ ʟʥʠʱʝʥʥʷʤ ʧʨʠʜʘʪʥʠʭ ʦʩʝʣʠʱ 

ʩʪʚʦʨʶʶʪʴ ʫʤʦʚʠ, ʚ ʷʢʠʭ ʮʽ ʘʤʬʽʙʽʾ ʥʝ ʤʦʞʫʪʴ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʤʘʩʢʫʚʘʥʥʷ ʽ ʚʽʜʪʘʢ ʧʨʦʪʠʩʪʦʷʪʠ ʭʠʞʘʢʘʤ. ɼʦʜʘʪʢʦʚʠʤʠ ʥʝʛʘʪʠʚʥʠʤʠ ʬʘʢʪʦʨʘʤʠ 

ʻ ʪʘʢʦʞ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʚʽʜʣʦʚ ʮʠʭ ʘʤʬʽʙʽʡ ʚ ʷʢʦʩʪʽ ʜʦʤʘʰʥʽʭ ʪʚʘʨʠʥ ʜʣʷ 

ʪʝʨʘʨʽʫʤʥʦʛʦ ʫʪʨʠʤʘʥʥʷ.  
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 ɻʦʩʧʦʜʘʨʩʢɹʝ ʟʥʘʯʝʥʥʷ. ʂʫʤʢʠ ʟʘ ʨʘʭʫʥʦʢ ʩʚʦʛʦ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ 

ʪʘʢʦʞ, ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ ʷʢʦʩʪʽ ʧʨʠʢʣʘʜʫ ʜʣʷ ʝʢʦʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ 

ʰʢʦʣʘʭ ʪʘ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ, ʘ ʪʘʢʦʞ ʷʢ ʧʨʠʢʣʘʜ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʽʾ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʜʦ ʫʤʦʚ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɺʦʥʠ ʪʘʢʦʞ ʻ 

çʭʘʨʠʟʤʘʪʠʯʥʠʤè ʚʠʜʦʤ, ʥʘ ʧʨʠʢʣʘʜʽ ʷʢʦʛʦ ʢʨʘʱʝ ʧʦʷʩʥʶʚʘʪʠ ʛʨʦʤʘʜʩʴʢʦʩʪʽ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʙʝʨʝʞʝʥʥʷ ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ 

ʋʢʨʘʾʥʠ. ʂʫʤʢʘ ʯʝʨʚʦʥʦʯʝʨʝʚʘ, ʘ ʩʘʤʝ ʰʢʽʨʥʽ ʩʝʢʨʝʪʠ ʾʾ ʪʽʣʘ, ʻ ʮʽʥʥʠʤ ʜʞʝʨʝʣʦʤ 

ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʜʦʩʣʽʜʞʝʥʥʷ ʷʢʠʭ ʜʦʧʦʤʦʞʝ ʚʽʜʥʘʡʪʠ ʥʦʚʽ ʚʠʜʠ ʘʥʪʠʤʽʢʨʦʙʥʦʾ 

ʪʝʨʘʧʽʾ, ʜʝʟʽʥʬʝʢʮʽʾ, ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ ʪʦʱʦ. ʊʘʢ, ʩʘʤʝ ʟ ʦʨʛʘʥʽʟʤʫ ʢʫʤʦʢ ʙʫʣʦ 

ʚʠʜʽʣʝʥʦ ʦʩʦʙʣʠʚʽ ʘʥʪʠʤʽʢʨʦʙʥʽ ʧʝʧʪʠʜʠ ʨʦʜʠʥʠ ʙʦʤʙʽʥʽʥʽʚ. ʊʘʢʽ ʙʽʣʢʠ ʷʢ BLP-1 i 

BLP-3 ʚʠʷʚʣʷʶʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʘʥʪʠʤʽʢʨʦʙʥʠʭ ʘʢʪʠʚʥʦʩʪʝʡ ʧʨʦʪʠ ʷʢ ɻʨʘʤ-

ʧʦʟʠʪʠʚʥʠʭ, ʪʘʢ ʽ ɻʨʘʤ-ʥʝʛʘʪʠʚʥʠʭ ʙʘʢʪʝʨʽʡ, Candida albicans (C.P. Robin) 

Berkhout 1923, ʜʝʤʦʥʩʪʨʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʩʣʘʙʢʠʡ ʚʧʣʠʚ ʥʘ ʧʨʠʰʚʠʜʰʝʥʥʷ ʯʘʩʫ 

ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ. ʆʜʥʦʯʘʩʥʦ ʽʟ ʮʠʤ ʙʦʤʙʽʥʽʥ-ʅ2 ʪʘ ʙʦʤʙʽʥʽʥ-ʅ4  (ʉ-ʢʽʥʮʝʚʽ ʘʣʴʬʘ-

ʘʤʽʜʥʽ ʙʽʣʢʠ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ 20 ʘʤʽʥʦʢʠʩʣʦʪ) ʚʠʷʚʣʷʶʪʴ ʥʠʞʯʫ ʘʥʪʠʤʽʢʨʦʙʥʫ 

ʘʢʪʠʚʥʽʩʪʴ, ʧʨʦʪʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʠʣʴʥʦʶ ʛʝʤʦʣʽʪʠʯʥʦʶ ʟʜʘʪʥʽʩʪʶ (ʆʩʢʠʨʢʦ 

ʪʘ ʽʥ., 2018). ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʩʝʢʨʝʪʫ ʰʢʽʨʥʠʭ ʟʘʣʦʟ B. bombina, 

ʜʦʙʫʪʦʛʦ ʧʨʠʞʠʪʪʻʚʦ, ʥʘ ʤʝʭʘʥʽʟʤʠ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ ʢʨʦʣʽʚ ʙʫʣʦ ʚʠʷʚʣʝʥʦ 

ʥʘʩʪʫʧʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ. ɯʥʪʝʥʩʠʚʥʝ ʨʦʟʱʝʧʣʝʥʥʷ ʪʨʦʤʙʽʥ-ʚʤʽʩʥʦʛʦ ʪʘ ʧʨʦʪʝʾʥ-ʉ-

ʚʤʽʩʥʦʛʦ ʩʫʙʩʪʨʘʪʽʚ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʰʢʽʨʥʽ ʚʠʜʽʣʝʥʥʷ ʢʫʤʢʠ ʟʜʘʪʥʽ ʘʢʪʠʚʫʚʘʪʠ 

ʧʨʦʪʨʦʤʙʽʥ ʪʘ ʧʨʦʪʝʾʥ-ʉ ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ. ʊʘʢʠʡ ʚʧʣʠʚ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʚ ʦʪʨʫʪʽ 

ʮʠʭ ʞʘʙ ʤʽʩʪʷʪʴʩʷ ʘʢʪʠʚʥʽ ʬʦʨʤʠ ʧʨʦʪʝʦʣʽʪʠʯʥʠʭ ʝʥʟʠʤʽʚ, ʷʢʽ ʧʨʷʤʦ ʘʢʪʠʚʫʶʪʴ 

ʨʦʟʧʘʜ ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʦʝʥʟʠʤʽʚ, ʘʙʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʢʦʬʘʢʪʦʨʠ, ʷʢʽ ʜʘʣʽ ʟʘʧʫʩʢʘʶʪʴ 

ʢʘʩʢʘʜ ʨʝʘʢʮʽʡ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʷʚʠ ʟʠʤʦʛʝʥʽʚ. ʄʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ ʜʚʘ ʰʣʷʭʠ, 

ʷʢʠʤʠ ʰʢʽʨʥʽ ʚʠʜʽʣʝʥʥʷ ʢʫʤʦʢ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʤʦʣʝʢʫʣʠ ʪʨʦʤʙʽʥʫ. ʇʝʨʰʠʡ 

ʚʘʨʽʘʥʪ - ʢʦʣʠ ʢʦʤʧʦʥʝʥʪʠ ʰʢʽʨʥʦʛʦ ʩʝʢʨʝʪʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʤʦʣʝʢʫʣʠ ʧʨʦʪʨʦʤʙʽʥʫ, ʪʦʙʪʦ ʽʥʽʮʽʶʶʪʴ ʨʦʟʱʝʧʣʝʥʥʷ ʧʨʦʪʨʦʤʙʽʥʫ ʽ, ʦʪʞʝ, 

ʩʪʠʤʫʣʶʶʪʴ ʫʪʚʦʨʝʥʥʷ ʪʨʦʤʙʽʥʫ. ɼʨʫʛʠʡ ʚʘʨʽʘʥʪ ʨʝʘʣʽʟʫʻʪʴʩʷ, ʢʦʣʠ ʢʦʤʧʦʥʝʥʪʠ 

ʤʦʞʫʪʴ ʘʢʪʠʚʫʚʘʪʠ ʬʘʢʪʦʨ X, ʷʢʠʡ ʚʧʣʠʚʘʻ ʥʘ ʘʢʪʠʚʘʮʽʶ ʧʨʦʪʨʦʤʙʽʥʫ 

(Udovychenko et al., 2019). ʊʘʢʦʞ ʝʣʝʤʝʥʪʠ ʩʝʢʨʝʪʫ ʰʢʽʨʥʠʭ ʟʘʣʦʟ ʢʫʤʢʠ 
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ʯʝʨʚʦʥʦʯʝʨʝʚʦʾ ʟʥʘʯʥʦ ʧʦʜʦʚʞʫʚʘʣʠ ʘʈʊʊ (activated partial thromboplastin time) 

ʘʙʦ ʘʢʪʠʚʦʚʘʥʠʡ ʯʘʩʪʢʦʚʠʡ ʪʨʦʤʙʦʧʣʘʩʪʠʥʦʚʠʡ ʯʘʩ (ɸʏʊʏ) ʢʨʦʚʽ - ʩʝʢʫʥʜʘʨʥʫ 

ʣʘʥʢʫ ʩʢʨʠʥʽʥʛʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʩʫʤʘʨʥʫ ʘʢʪʠʚʥʽʩʪʴ ʬʘʢʪʦʨʽʚ ʧʣʘʟʤʠ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ ʪʘʢ ʟʚʘʥʦʤʫ, 

ʚʥʫʪʨʽʰʥʴʦʤʫ ʽ ʟʦʚʥʽʰʥʴʦʤʫ ʤʝʭʘʥʽʟʤʽ ʢʘʩʢʘʜʫ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ (ʋʜʦʚʠʯʝʥʢʦ ʪʘ 

ʽʥ., 2018; Udovychenko et al., 2019, 2020). ʊʦʙʪʦ, ʪʘʢʝ ʧʦʜʦʚʞʝʥʥʷ ʯʘʩʫ ʫʪʚʦʨʝʥʥʷ 

ʬʽʙʨʠʥʦʚʦʛʦ ʟʛʫʩʪʢʫ ʫ ʢʨʦʚʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʪʘʢʦʞ ʽ ʘʥʪʠʢʦʘʛʫʣʷʮʽʡʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʝʚʥʠʭ ʙʽʣʢʦʚʠʭ ʩʢʣʘʜʦʚʠʭ ʦʪʨʫʪʠ. 

 

ʈʦʧʫʭʘ ʩʽʨʘ (Bufo bufo) 

ʆʭʦʨʦʥʥʠʡ ʩʪʘʪʫʩ. ʈʦʧʫʭʘ ʩʽʨʘ (ʨʦʧʫʭʘ ʟʚʠʯʘʡʥʘ) (ɼʦʜʘʪʦʢ 5ɾ) ʟʘʥʝʩʝʥʘ 

ʜʦ ɼʦʜʘʪʢʫ ɯɯɯ ɹʝʨʥʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ ʪʘ ʜʦ ʏʝʨʚʦʥʦʛʦ ʩʧʠʩʢʫ ʄʉʆʇ ʧʽʜ ʢʘʪʝʛʦʨʽʻʶ 

LC. ɺʠʜ ʟʘʥʝʩʝʥʦ ʜʦ ʩʧʠʩʢʽʚ ʨʝʛʽʦʥʘʣʴʥʦ ʨʽʜʢʽʩʥʠʭ ʚʠʜʽʚ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ 

ʦʩʦʙʣʠʚʽʡ ʦʭʦʨʦʥʽ ʫ ʂʠʾʚʩʴʢʽʡ ʪʘ ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ ʦʙʣʘʩʪʷʭ. ʉʧʝʮʽʘʣʴʥʦʛʦ 

ʦʭʦʨʦʥʥʦʛʦ ʩʪʘʪʫʩʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʟʛʽʜʥʦ ʯʠʥʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʥʝ ʤʘʻ. 

ʈʦʟʧʦʚʩʶʜʞʝʥʥʷ ʪʘ ʭʘʨʘʢʪʝʨʥʽ ʦʩʝʣʠʱʘ. ʈʦʧʫʭʘ ʩʽʨʘ (B. bufo) ʙʫʣʘ 

ʟʥʘʡʜʝʥʘ ʥʘ ʪʝʨʠʪʦʨʽʾ ʫʩʴʦʛʦ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ (ɼʦʜʘʪʦʢ 7ɾ). ʂʽʣʴʢʽʩʪʴ 

ʜʦʩʣʽʜʞʝʥʠʭ ʟʘʧʠʩʽʚ ʩʢʣʘʜʘʻ 178 (ʂʠʾʚʩʴʢʘ ʦʙʣ. - 33, ɾʠʪʦʤʠʨʩʴʢʘ ʦʙʣ. ï 48, 

ʈʽʚʥʝʥʩʴʢʘ ʦʙʣ. ï 30, ɺʦʣʠʥʩʴʢʘ ʦʙʣ. ï 52, ʃʴʚʽʚʩʴʢʘ ʦʙʣ. ï 12, ʍʤʝʣʴʥʠʮʴʢʘ ʦʙʣ. ï 

2, ʊʝʨʥʦʧʽʣʴʩʴʢʘ ʦʙʣ. - 1). 

ʉʽʨʘ ʨʦʧʫʭʘ ʥʘʡʯʘʩʪʽʰʝ ʚʽʜʤʽʯʝʥʘ ʫ ʚʦʣʦʛʠʭ ʣʽʩʦʚʠʭ ʦʩʝʣʠʱʘʭ (ʭʚʦʡʥʠʭ, 

ʣʠʩʪʷʥʠʭ ʪʘ ʤʽʰʘʥʠʭ ʣʽʩʘʭ, ʧʝʨʝʚʘʞʥʦ ʥʘ ʝʢʦʪʦʥʥʠʭ ʜʽʣʷʥʢʘʭ), ʚ ʙʘʡʯʘʯʥʠʭ ʪʘ 

ʷʨʫʞʥʠʭ ʜʽʙʨʦʚʘʭ ʥʘ ʜʥʽ ʷʨʽʚ, ʜʝ ʮʽʣʦʨʽʯʥʦ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʚʦʣʦʛʦʩʪʽ. 

ʊʘʢʦʞ ʚʠʜ ʥʝʦʜʥʦʨʘʟʦʚʦ ʚʠʷʚʣʷʣʠ ʥʘ ʧʦʣʷʭ, ʝʢʦʪʦʥʥʠʭ ʜʽʣʷʥʢʘʭ ʥʘ ʤʝʞʽ ʣʽʩʫ ʪʘ 

ʚʦʜʦʡʤʠ ʘʙʦ ʟʘʧʣʘʚʥʦʾ ʣʫʢʠ, ʥʘ ʛʦʨʦʜʘʭ, ʫ ʧʨʠʚʘʪʥʠʭ ʩʘʜʠʙʘ, ʩʘʜʘʭ, ʧʘʨʢʘʭ ʪʘ 

ʩʢʚʝʨʘʭ. ʋ ʚʦʜʦʡʤʘʭ ʚʠʷʚʣʝʥʽ ʪʽʣʴʢʠ ʧʽʜ ʯʘʩ ʥʝʨʝʩʪʫ. ʆʙʠʨʘʶʪʴ ʜʣʷ ʮʴʦʛʦ 

ʤʽʣʢʦʚʦʜʜʷ ʩʪʘʚʢʽʚ ʪʘ ʚʦʜʥʽ ʦʙ'ʻʢʪʠ ʟʽ ʩʣʘʙʦʧʨʦʪʦʯʥʦʶ ʚʦʜʦʶ, ʟʘʧʣʘʚʥʽ ʦʟʝʨʘ, 

ʩʪʘʨʠʮʽ, ʢʘʥʘʣʠ ʪʘ ʩʪʨʫʤʢʠ ʟ ʟʘʚʦʜʷʤʠ ʙʝʟ ʪʝʯʽʾ. ʈʦʧʫʭʘ ʩʽʨʘ ʻ ʭʘʨʘʢʪʝʨʥʠʤ ʚʠʜʦʤ 

ʜʣʷ ʥʘʩʪʫʧʥʠʭ ʦʩʝʣʠʱ ʟ ʈʝʟʦʣʶʮʽʾ 4 ɹʝʨʥʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ: ʙʘʛʘʪʽ ʥʠʟʠʥʥʽ ʙʦʣʦʪʘ, ʚ 

ʪ. ʯ. ʝʚʪʨʦʬʥʽ ʚʠʩʦʢʦʪʨʘʚʥʽ ʥʠʟʠʥʥʽ ʙʦʣʦʪʘ ʪʘ ʢʘʨʙʦʥʘʪʥʽ ʬʣʝʰʽ ʡ ʤʦʯʘʨʽ (D4.1), 
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ʤʦʢʨʽ ʘʙʦ ʚʦʣʦʛʽ ʝʚʪʨʦʬʥʽ ʪʘ ʤʝʟʦʪʨʦʬʥʽ ʣʫʢʠ (E3.4), ʤʦʢʨʽ ʘʙʦ ʚʦʣʦʛʽ 

ʚʠʩʦʢʦʪʨʘʚʥʽ ʪʘ ʧʘʧʦʨʦʪʝʚʽ ʫʟʣʽʩʩʷ ʪʘ ʣʫʢʠ (E5.4), ʮʝʥʪʨʘʣʴʥʦ-ʻʚʨʦʧʝʡʩʴʢʽ 

ʩʫʙʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʯʘʛʘʨʥʠʢʦʚʽ ʟʘʨʦʩʪʽ (F3.241), ʤʽʰʘʥʽ ʜʫʙʦʚʦ-ʚ`ʷʟʦʚʦ-ʷʩʝʥʝʚʽ 

ʣʽʩʠ ʚʝʣʠʢʠʭ ʨʽʯʦʢ (G1.22), ʷʨʫʞʥʽ ʪʘ ʩʭʠʣʦʚʽ ʣʽʩʠ (G1.A4). 

ʄʦʨʬʦʣʦʛʽʯʥʠʡ ʦʧʠʩ. ɼʦʚʞʠʥʘ ʪʽʣʘ ʨʦʧʫʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʤʽʨʽʚ ʩʢʣʘʜʘʻ 

65,80 ʤʤ ʜʣʷ ʩʘʤʮʽʚ ʽ 83,18 ʤʤ ʜʣʷ ʩʘʤʠʮʴ ʚ ʩʝʨʝʜʥʴʦʤʫ ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ. 

ʄʦʨʬʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʜʫ ʟ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʫ ʚʠʛʣʷʜʽ ʩʝʨʝʜʥʽʭ 

ʟʥʘʯʝʥʴ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʨʦʤʽʨʽʚ ʪʘ ʚʠʨʘʭʫʚʘʥʠʭ ʽʥʜʝʢʩʽʚ ʥʘʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʽ 

(ʪʘʙʣ. 3.9) ʜʣʷ ʩʘʤʮʽʚ (n=34) ʪʘ ʩʘʤʠʮʴ (n=27). 

 

ʊʘʙʣʠʮʷ  3.9  

ʉʝʨʝʜʥʽ ʧʦʢʘʟʥʠʤʠ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʨʦʤʽʨʽʚ ʜʣʷ ʦʙʦʭ ʩʪʘʪʝʡ ʨʦʧʫʭʠ ʩʽʨʦʾ ʪʘ 

ʨʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʷʥʥʷ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ t-ʢʨʠʪʝʨʽʷ ʉʪʴʶʜʝʥʪʘ 

(df=59; p<0,05). 

 ʉʘʤʮʽ ǁǁ ʉʘʤʠʮʽ ǀǀ 

t-value p 
ʇʨʦʤʽʨ 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 

(ʤʤ) 

Min  

(ʤʤ) 

Max 

(ʤʤ) 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 

(ʤʤ) 

Min  

(ʤʤ) 

Max 

(ʤʤ) 

L.  65,80Ñ4,57 55,50 73,46 83,18Ñ7,19 69,21 94,88 -11,4795 0,0000 

L.c. 20,63Ñ2,15 16,67 25,14 26,84Ñ3,42 21,20 33,33 -8,6503 0,0000 

D.r.-o. 7,06Ñ0,77 5,94 8,44 8,74Ñ1,08 7,00 11,22 -7,0881 0,0000 

L.o. 5,71Ñ0,72 4,22 7,45 6,83Ñ0,71 5,29 8,29 -6,0184 0,0000 

F. 26,02Ñ3,26 19,44 31,94 32,16Ñ4,10 22,87 40,40 -6,5135 0,0000 

T. 23,59Ñ3,11 17,70 28,40 28,29Ñ2,75 23,76 34,22 -6,1622 0,0000 

L.c.s. 15,94Ñ1,87 11,13 19,32 18,30Ñ1,80 14,70 21,00 -4,9764 0,0000 

D.h. 6,50Ñ1,04 4,20 8,23 7,32Ñ1,07 5,08 9,23 -3,0124 0,0038 

L.t.ci. 3,84Ñ0,63 2,97 5,69 4,99Ñ0,60 3,62 6,46 -7,1599 0,0000 

L.pr.  12,36Ñ1,83 8,42 15,30 16,24Ñ1,75 13,00 20,00 -8,3487 0,0000 

Lt.pr.  5,50Ñ0,67 4,04 7,30 7,45Ñ1,04 5,51 9,41 -8,7979 0,0000 

D.n.o. 3,48Ñ0,51 2,57 4,70 4,39Ñ0,64 3,17 5,41 -6,1857 0,0000 
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Sp.oc. 8,21Ñ0,71 6,36 9,50 10,66Ñ0,92 8,70 12,28 -11,6811 0,0000 

Sp.in. 3,09Ñ0,51 2,06 4,00 4,06Ñ0,60 2,99 5,49 -6,8205 0,0000 

Sp.ip. 5,71Ñ0,51 4,64 7,00 7,84Ñ0,98 6,11 9,92 -10,8414 0,0000 

D.tym.o. 2,67Ñ0,46 1,90 3,66 3,47Ñ0,82 1,90 5,32 -4,7863 0,0000 

Lt.p.  4,65Ñ0,46 3,65 5,45 5,60Ñ0,66 4,760 7,42 -6,5357 0,0000 

Lt.c. 22,58Ñ1,94 17,66 25,52 30,59Ñ3,38 23,70 37,25 -11,6015 0,0000 

L.tym.  2,72Ñ0,36 2,10 3,50 3,29Ñ0,51 2,20 4,06 -5,0087 0,0000 

L.c./L. 0,31Ñ0,02 0,26 0,37 0,32Ñ0,03 0,26 0,40 -1,0876 0,2811 

L.c./Lt.c. 0,91Ñ0,09 0,76 1,17 0,88Ñ0,09 0,70 1,06 1,4085 0,1642 

D.n.o./D.r.-o. 0,49Ñ0,09 0,35 0,76 0,50Ñ0,05 0,40 0,69 -0,2779 0,7820 

Sp.in./Sp.oc. 0,37Ñ0,05 0,27 0,47 0,38Ñ0,04 0,28 0,48 -0,4155 0,6792 

L.o./L.c. 0,27Ñ0,03 0,22 0,39 0,25Ñ0,03 0,21 0,33 2,3996 0,0195 

L.o./L.tym.  2,12Ñ0,33 1,51 3,04 2,10Ñ0,27 1,50 2,74 0,2370 0,8135 

D.tym.o./L.t

ym. 
0,99Ñ0,20 0,54 1,39 1,06Ñ0,22 0,47 1,54 -1,2638 0,2112 

Lt.p./Lt.c.  0,20Ñ0,01 0,16 0,23 0,18Ñ0,02 0,14 0,23 4,5243 0,0000 

L.pr./Lt.pr.  2,26Ñ0,37 1,63 3,08 2,20Ñ0,30 1,69 2,81 0,6662 0,5079 

F./T. 1,10Ñ0,06 0,96 1,34 1,13Ñ0,08 0,92 1,34 -1,5812 0,1191 

L./F. 2,55Ñ0,24 2,29 3,21 2,60Ñ0,23 2,23 3,30 -0,8829 0,3808 

L./T.  2,82Ñ0,30 2,47 3,62 2,95Ñ0,23 2,63 3,75 -1,7909 0,0784 

D.h./L.t.ci. 1,72Ñ0,36 1,15 2,47 1,47Ñ0,20 0,99 1,77 3,2224 0,0020 

T./L.t.ci.  6,25Ñ1,10 4,13 8,62 5,70Ñ0,62 4,65 7,15 2,2684 0,0269 

L./(F.+T.) 1,33Ñ0,13 1,19 1,70 1,38Ñ0,10 1,23 1,63 -1,3947 0,1683 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ t-ʪʝʩʪʫ ʜʣʷ B. bufo ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʽ 

ʚʽʜʤʽʥʥʦʩʪʽ (p<0,05) ʤʽʞ ʩʪʘʪʷʤʠ ʫ ʥʘʩʪʫʧʥʠʭ ʘʙʩʦʣʶʪʥʠʭ ʟʥʘʯʝʥʥʷʭ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʽʥʜʝʢʩʘʭ (ʪʘʙʣ. 3.6.): L., L.c., D.r.-o., L.o., F., T., 

L.c.s., D.h., L.t.ci., L.pr., Lt.pr., D.n.o., Sp.oc., Sp.in., Sp.ip., D.tym.o., Lt.p., Lt.c., 

L.tym., Lt.p./Lt.c., L.o./L.c., D.h./L.t.ci., T./L.t.ci. 
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ʉʝʟʦʥʥʘ ʪʘ ʜʦʙʦʚʘ ʘʢʪʠʚʥʽʩʪʴ. ʈʦʧʫʭʠ ʩʽʨʽ ʟʠʤʫʶʪʴ ʥʘ ʩʫʰʽ ʫ ʚʦʣʦʛʠʭ 

ʤʽʩʮʷʭ ï ʥʦʨʘʭ ʛʨʠʟʫʥʽʚ, ʫʱʝʣʠʥʘʭ ʫ ʛʨʫʥʪʽ, ʤʽʞ ʢʦʨʽʥʥʷʤʠ ʜʝʨʝʚ, ʧʽʜ ʫʧʘʣʠʤʠ 

ʜʝʨʝʚʘʤʠ ʪʦʱʦ. ʄʦʞʫʪʴ ʟʠʤʫʚʘʪʠ ʫ ʩʪʘʨʠʭ ʧʽʜʚʘʣʘʭ ʪʘ ʧʦʛʨʝʙʘʭ, ʭʦʯʘ ʚ ʤʝʞʘʭ 

ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʪʨʘʧʣʷʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʚ ʣʽʩʦʧʘʨʢʦʚʠʭ ʟʦʥʘʭ, ʫʥʠʢʘʶʯʠ 

ʣʶʜʩʴʢʠʭ ʞʠʪʝʣ. ʋ ʧʦʟʘʥʝʨʝʩʪʦʚʠʡ ʧʝʨʽʦʜ ʨʦʧʫʭʠ ʨʦʟʧʦʚʩʶʜʞʫʶʪʴʩʷ ʥʘ ʢʽʣʴʢʘ 

ʢʤ ʚʽʜ ʥʝʨʝʩʪʦʚʦʾ ʚʦʜʦʡʤʠ, ʚʠʢʦʥʫʶʯʠ ʩʝʟʦʥʥʽ ʥʝʨʝʩʪʦʚʽ ʤʽʛʨʘʮʽʾ. ʉʽʨʽ ʨʦʧʫʭʠ 

ʦʜʥʠʤʠ ʟ ʧʝʨʰʠʭ, ʥʘ ʨʷʜʫ ʟ R. temporaria, ʟ'ʷʚʣʷʶʪʴʩʷ ʥʘ ʥʝʨʝʩʪʦʚʠʱʘʭ. ʉʘʤʠʮʽ 

ʚʠʭʦʜʷʪʴ ʟʽ ʩʧʣʷʯʢʠ ʷʢ ʧʨʘʚʠʣʦ ʥʘ 1 ʪʠʞʜʝʥʴ ʧʽʟʥʽʰʝ ʟʘ ʩʘʤʮʽʚ. ʇʦʯʘʪʦʢ ʩʝʟʦʥʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʧʨʠʧʘʜʘʻ ʥʘ ʢʽʥʝʮʴ ʣʶʪʦʛʦ-ʧʦʯʘʪʦʢ ʙʝʨʝʟʥʷ. ʊʚʘʨʠʥʠ ʟ'ʷʚʣʷʶʪʴʩʷ ʟ 

ʤʽʩʮʴ ʟʠʤʽʚʣʽ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʧʦʚʽʪʨʷ +9 Áʉ. ʇʽʜ ʯʘʩ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

ʚʟʠʤʢʫ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ, ʤʦʞʫʪʴ ʧʨʦʢʠʜʘʪʠʩʷ ʚʽʜ ʟʠʤʽʚʣʽ. ʊʘʢʽ ʚʠʧʘʜʢʠ 

ʟʘʟʚʠʯʘʡ ʧʦʦʜʠʥʦʢʽ ʽ ʪʚʘʨʠʥʠ ʰʚʠʜʢʦ ʛʠʥʫʪʴ. ʅʘʡʙʽʣʴʰ ʨʘʥʥʷ ʨʝʻʩʪʨʘʮʽʷ ʚʠʜʫ 

ʟʘʬʽʢʩʦʚʘʥʘ 09.02.2019 ʥʘ ʪʝʨʠʪʦʨʽʾ ɹʽʣʠʯʘʥʩʴʢʠʭ ʩʪʘʚʢʽʚ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ; 

ʪʚʘʨʠʥʘ ʩʠʜʽʣʘ ʫ ʥʦʨʽ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ +9 Áʉ. ɸʢʪʠʚʥʽʩʪʴ ʪʨʠʚʘʻ ʜʦ ʩʝʨʝʜʠʥʠ 

ʞʦʚʪʥʷ. ʅʘʡʙʽʣʴʰ ʧʽʟʥʷ ʨʝʻʩʪʨʘʮʽʷ ʚʠʜʫ ʟʘʬʽʢʩʦʚʘʥʘ 10.10.2010 ʥʘ ʪʝʨʠʪʦʨʽʾ ʩ. 

ʇʦʪʘʰʥʷ, ɹʦʨʦʜʷʥʩʴʢʦʛʦ ʨ-ʥʫ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʈʦʧʫʭʠ ʥʘʡʙʽʣʴʰ ʘʢʪʠʚʥʽ ʫ 

ʧʝʨʽʦʜ ʜʦʙʠ ʟ 21:00 ʜʦ 6:00.  

ʏʠʩʝʣʴʥʽʩʪʴ. ɼʘʥʽ ʱʦʜʦ ʯʠʩʝʣʴʥʦʩʪʽ ʪʘ ʯʘʩʪʦʪʠ ʪʨʘʧʣʷʥʥʷ B. bufo ʥʘ 

ʤʘʨʰʨʫʪʥʠʭ ʦʙʣʽʢʘʭ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ (ɼʦʜʘʪʦʢ 6ɾ). ʅʘ ʪʝʨʠʪʦʨʽʾ ʟʘʢʠʥʫʪʦʛʦ 

ʣʽʢʘʨʥʷʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʧʦʙʣʠʟʫ ʩʘʜʠʙʠ ʈʽʚʥʝʥʩʴʢʦʛʦ ʇɿ ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ 

ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ, ʯʘʩʥʠʯʥʠʮʽ ʘʙʠ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʧʽʜ ʯʘʩ ʧʝʨʝʚʽʨʢʠ ʫ 2013 ʽ 

2020 ʨʦʢʘʭ ʫ ʢʽʣʴʢʦʩʪʽ 5 ʽ 2 ʦʩʦʙʠʥʠ ʚʽʜʧʦʚʽʜʥʦ. ʋ 2014  ̔2018 ʨʦʢʘʭ ʮʝʡ ʚʠʜ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʟʘʢʠʥʫʪʠʭ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʢʦʣʦʜʷʟʽʚ ʥʝ ʨʝʻʩʪʨʫʚʘʚʩʷ. ʋ ʧʦʟʘʥʝʨʝʩʪʦʚʠʡ 

ʧʝʨʽʦʜ ʯʠʩʝʣʴʥʽʩʪʴ ʨʦʧʫʭ ʩʢʣʘʜʘʻ ʚʽʜ 0,25 ʜʦ 2 ʦʩ./100ʤ ʤʘʨʰʨʫʪʫ, ʱʦ, ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʘʥʠʤʠ ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ 40-ʨʽʯʥʦʾ ʜʘʚʥʠʥʠ 

ʜʦʟʚʦʣʷʻ ʛʦʚʦʨʠʪʠ ʧʨʦ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʥʠʞʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ (ɼʦʜʘʪʦʢ 9), ʧʨʦʪʝ ʜʣʷ 

ʨʦʟʫʤʽʥʥʷ ʪʨʝʥʜʫ ʧʦʪʨʽʙʥʝ ʙʽʣʴʰ ʛʨʫʥʪʦʚʥʝ ʜʦʚʛʦʪʨʠʚʘʣʝ ʤʦʥʽʪʦʨʠʥʛʦʚʝ 

ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʟʫʩʪʨʽʯʽ ʮʠʭ ʘʤʬʽʙʽʡ ʧʽʜ ʯʘʩ ʤʘʨʰʨʫʪʥʠʭ 

ʦʙʣʽʢʽʚ ʧʦʦʜʠʥʦʢʽ. 
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ʈʠʩ. 3.3. ʄʘʩʦʚʠʡ ʘʤʧʣʝʢʩʫʩ ʩʽʨʠʭ ʨʦʧʫʭ (9 ʩʘʤʮʽʚ) ʥʘ ʪʝʨʠʪʦʨʽʾ ʦʟ. 

ɼʽʜʦʨʽʚʢʘ, 24.07.2014.  

 

ʋ ʥʘʡʘʢʪʠʚʥʽʰʫ ʬʘʟʫ ʥʝʨʝʩʪʦʚʦʛʦ ʧʝʨʽʦʜʫ ʙʫʣʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʩʢʫʧʯʝʥʥʷ B. 

bufo ʥʘ 100 ʤ ʙʝʨʝʛʦʚʦʾ ʣʽʥʽʾ ʥʝʨʝʩʪʦʚʦʾ ʚʦʜʦʡʤʠ (ʂʠʾʚʩʴʢʘ ʦʙʣ., ʤ. ʂʠʾʚ, ʅʇʇ 

çɻʦʣʦʩʽʾʚʩʴʢʠʡè, 24.03.2014), ʱʦ ʩʢʣʘʜʘʣʦ 150 ʦʩʦʙʠʥ (18 ʟ ʷʢʠʭ (12%) ʙʫʣʠ 

ʩʘʤʠʮʷʤʠ). ʋ 2021 ʨʦʮʽ ʙʫʣʦ ʧʦʤʽʯʝʥʦ, ʱʦ ʜʘʥʝ ʤʽʩʮʝ ʥʝʨʝʩʪʫ ʙʫʣʦ ʟʘʙʫʜʦʚʘʥʝ 

ʝʣʝʤʝʥʪʘʤʠ ʨʝʢʨʝʘʮʽʡʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʥʘʚʢʦʣʦ ʦʟ. ɼʽʜʦʨʽʚʢʘ. ɸʤʬʽʙʽʾ ʧʨʠ 

ʮʴʦʤʫ ʧʝʨʝʤʽʩʪʠʣʠʩʷ ʚʠʱʝ ʟʘ ʪʝʯʽʻʶ ʧʦʪʽʯʢʘ ʥʘ 200 ʤ ʽ ʧʨʦʜʦʚʞʫʚʘʣʠ ʥʝʨʝʩʪ 

ʩʧʽʣʴʥʦ ʟ R. temporaria. 

ʇʽʜ ʯʘʩ ʩʝʟʦʥʫ ʧʘʨʫʚʘʥʥʷ, ʷʢʠʡ ʪʨʠʚʘʻ ʙʣʠʟʴʢʦ 2 ʪʠʞʥʽʚ, ʩʘʤʮʽ ʥʘʤʘʛʘʶʪʴʩʷ 

ʩʧʘʨʫʚʘʪʠʩʷ ʟ ʙʫʜʴ-ʷʢʠʤ ʨʫʭʦʤʠʤ ʦʙ'ʻʢʪʦʤ, ʱʦ ʟʘ ʩʚʦʾʤʠ ʨʦʟʤʽʨʘʤʠ ʥʝ ʤʝʥʰʝ ʾʭ 

ʩʘʤʠʭ. ʊʘʢ ʙʫʣʦ ʚʽʜʤʽʯʝʥʦ ʩʧʨʦʙʠ ʫʪʚʦʨʠʪʠ ʘʤʧʣʝʢʩʫʩʠ (ʽʥʢʦʣʠ ʫʩʧʽʰʥʽ) ʟ ʽʥʰʠʤʠ 

ʩʘʤʮʷʤʠ B. bufo, ʘ ʪʘʢʦʞ ʦʙʦʤʘ ʩʪʘʪʷʤʠ R. temporaria ʽ P. ridibundus. ʋ 2014 ʨʦʮʽ 

ʙʫʣʦ ʚʽʜʤʽʯʝʥʦ ʩʧʨʦʙʠ ʫʪʚʦʨʝʥʥʷ ʘʤʧʣʝʢʩʫʩʫ ʟ ʦʜʥʽʻʶ ʩʘʤʠʮʝʶ ʦʜʥʦʯʘʩʥʦ 

ʢʽʣʴʢʦʭ ʩʘʤʮʽʚ. ʂʽʣʴʢʽʩʪʴ ʾʭ ʩʷʛʘʣʘ ʚʽʜ 2 ʜʦ 9 (ʨʠʩ. 3.3). ʋ ʜʚʦʭ ʚʠʧʘʜʢʘʭ ʫ 

ʘʤʧʣʝʢʩʫʩʘʭ ʟ 8 ʩʘʤʮʽʚ ʩʘʤʠʮʽ ʙʫʣʠ ʚʞʝ ʤʝʨʪʚʽ. ɿʛʦʜʦʤ ʪʘʢʠʭ ʬʘʢʪʠʯʥʦ 

ʟʘʜʫʰʝʥʠʭ ʩʘʤʠʮʴ ʙʫʣʦ ʚʠʷʚʣʝʥʦ 3 ʦʩʦʙʠʥʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʥʝʨʝʩʪʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʙʽʦʢʣʽʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ɿʛʜ̔ʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʧʨʦʚʝʜʝʥʦʛʦ ʙʽʦʢʣʽʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ (ɼʦʜʘʪʦʢ 8ɾ), ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚ 
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ʢʦʥʪʝʢʩʪʽ ʥʘʷʚʥʦʩʪʽ ʢʦʤʙʽʥʘʮʽʡ 19 ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ 

ʽʩʥʫʚʘʥʥʷ ʚʠʜʫ ʻ 11,93% ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ ʪʘ ʱʝ 6,05% ʪʝʨʠʪʦʨʽʾ ʻ 

ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʩʽʨʦʾ ʨʦʧʫʭʠ. ʉʫʤʘʨʥʦ ʮʽ ʧʦʢʘʟʥʠʢʠ (ʥʘ 2000 

ʨʽʢ) ʩʢʣʘʜʘʶʪʴ 17,98% ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ (ɼʦʜʘʪʦʢ 2).  

ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘʡʙʽʣʴʰʠʡ ʚʢʣʘʜ ʚ ʧʦʙʫʜʦʚʘʥʫ ʤʦʜʝʣʴ 

ʤʘʶʪʴ ʥʘʩʪʫʧʥʽ ʬʘʢʪʦʨʠ: bio3 (ʽʟʦʪʝʨʤʽʯʥʽʩʪʴ, 16,1%) ʪʘ bio13 (ʦʧʘʜʠ 

ʥʘʡʚʦʣʦʛʽʰʦʛʦ ʤʽʩʷʮʷ, 13,9%) (ɼʦʜʘʪʦʢ 10ɾ). ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ jackknife-

ʪʝʩʪʫ ʙʽʦʢʣʽʤʘʪʠʯʥʠʡ ʧʦʢʘʟʥʠʢ bio17 (ʦʧʘʜʠ ʥʘʡʩʫʭʽʰʦʛʦ ʢʚʘʨʪʘʣʫ) ʤʘʻ 

ʥʘʡʙʽʣʴʰʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʢʣʘʜʫ ʚ ʤʦʜʝʣʴ ʟʘ ʚʝʣʠʯʠʥʦʶ AUC, ʦʩʢʽʣʴʢʠ ʤʽʩʪʠʪʴ 

ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʫ ʟ ʪʦʯʢʠ ʟʦʨʫ ʤʦʜʝʣʽ ʽʥʬʦʨʤʘʮʽʶ ï ʧʘʨʘʤʝʪʨʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʽ 

ʧʨʠ ʧʦʙʫʜʦʚʽ 25 ʨʝʧʣʽʢ ʤʦʜʝʣʽ (AUC=0,62).  

ɿʛʽʜʥʦ ʟ ʧʦʙʫʜʦʚʘʥʠʤʠ ʧʨʦʛʥʦʩʪʠʯʥʠʤʠ ʤʦʜʝʣʷʤʠ ʧʦʰʠʨʝʥʥʷ ʩʽʨʦʾ ʨʦʧʫʭʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʟʥʘʯʝʥʴ 19 ʙʽʦʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʜʦ 2050 ʨʦʢʫ 

ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʚʠʜʫ ʙʫʜʫʪʴ 9,72% ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ ʪʘ 

ʱʝ 9,56% - ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʠʤʠ. ʉʫʤʘʨʥʦ ʮʽ ʧʦʢʘʟʥʠʢʠ ʩʢʣʘʜʘʶʪʴ 19,28% 

ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ, ʱʦ ʜʝʤʦʥʩʪʨʫʻ ʥʝʟʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ ʪʝʨʠʪʦʨʽʡ, 

ʩʧʨʠʷʪʣʠʚʠʭ ʜʣʷ ʮʠʭ ʘʤʬʽʙʽʡ ʟʘ ʩʚʦʾʤʠ ʢʣʽʤʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ. ɿʥʘʯʝʥʥʷ 

ʢʦʝʬʽʮʽʥ̒ʪʘ ʜʝʪʝʨʤʽʥʘʮʽʾ ʧʨʠ ʮʴʦʤʫ ʩʢʣʘʜʘ ̒R2=0,86 (ɼʦʜʘʪʦʢ 3). 

 ɻʦʩʧʦʜʘʨʩʴʢʝ ʟʥʘʯʝʥʥʷ. ɿʘ ʩʚʽʜʯʝʥʥʷʤʠ ʦʨʥʽʪʦʣʦʛʽʚ (ʌʨʘʥʯʫʢ ʄ.) ʪʘ 

ʥʘʜʘʥʠʤ ʬʦʪʦʛʨʘʬʽʷʤ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʫ ʨʘʟʽ ʟʥʠʞʝʥʥʷ ʢʦʨʤʦʚʦʾ ʙʘʟʠ ʭʠʞʠʭ 

ʧʪʘʭʽʚ, ʷʢʽ ʭʘʨʯʫʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʜʨʽʙʥʠʤʠ ʩʩʘʚʮʷʤʠ, ʚʦʥʠ ʧʝʨʝʭʦʜʷʪʴ ʥʘ ʘʤʬʽʙʽʡ 

ʚ ʷʢʦʩʪʽ ʨʝʟʝʨʚʥʦʛʦ ʜʞʝʨʝʣʘ ʭʘʨʯʫʚʘʥʥʷ. ʊʘʢ, ʟʘʣʠʰʢʠ ʩʽʨʠʭ ʨʦʧʫʭ ʙʫʣʠ ʚʠʷʚʣʝʥʽ 

ʚ ʈʦʢʠʪʥʽʚʩʴʢʦʤʫ ʨ-ʥʽ ʈʽʚʥʝʥʩʴʢʦʾ ʦʙʣʘʩʪʽ ʫ ʛʥʽʟʜʽ ʤʘʣʦʛʦ ʧʽʜʦʨʣʠʢʘ ʫ 2018 ʨʦʮʽ. 

ʊʘʢʦʞ ʟʘʣʠʰʢʠ ʨʦʧʫʭ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʥʘ ʩʪʦʚʙʫʨʘʭ ʜʝʨʝʚ ʚ ʣʽʩʦʚʦʤʫ ʦʟʝʨʽ ʧʦʙʣʠʟʫ 

ʩ. ʉʤʠʛʘ ʈʽʚʥʝʥʩʴʢʦʾ ʦʙʣʘʩʪʽ (ʨʠʩ. 3.4). 
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ʈʠʩ. 3.4. ɿʘʣʠʰʢʠ ʢʽʣʴʢʦʭ ʩʽʨʠʭ ʨʦʧʫʭ ʥʘ ʩʪʦʚʙʫʨʘʭ ʜʝʨʝʚ ʙʽʣʷ ʣʽʩʦʚʦʛʦ 

ʦʟʝʨʘ ʧʦʙʣʠʟʫ ʩ. ʉʤʠʛʘ ʈʽʚʥʝʥʩʴʢʦʾ ʦʙʣʘʩʪʽ; ʦʯʝʚʠʜʥʦ ʟʘʣʠʰʢʠ ʭʘʨʯʫʚʘʥʥʷ 

ʥʝʚʝʣʠʢʦʛʦ ʭʠʞʦʛʦ ʧʪʘʭʘ. 

 

ʆʪʨʫʪʘ ʩʽʨʦʾ ʨʦʧʫʭʠ ʻ ʮ̔ʥʥʠʤ ʜʞʝʨʝʣʦʤ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʜʣʷ ʧʦʪʨʝʙ 

ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʦʛʦ ʨʦʟʜʽʣʝʥʥʷ ʙʽʣʢʽʚ ʩʝʢʨʝʪʫ ʰʢʽʨʥʠʭ ʟʘʣʦʟ ʩʽʨʠʭ ʨʦʧʫʭ ʙʫʣʦ 

ʦʪʨʠʤʘʥʦ ʘʢʪʠʚʥʫ ʬʨʘʢʮʽʶ, ʢʦʤʧʦʥʝʥʪʠ ʷʢʦʾ ʤʘʣʠ ʚʣʘʩʪʠʚʽʩʪʴ ʽʥʜʫʢʫʚʘʪʠ ʧʨʦʮʝʩ 

ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ (ʆʣʽʡʥʠʢ ʪʘ ʽʥ., 2017). ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʩʝʢʨʝʪʫ 

ʰʢʽʨʥʠʭ ʟʘʣʦʟ B. bufo, ʜʦʙʫʪʦʛʦ ʧʨʠʞʠʪʪʻʚʦ, ʥʘ ʤʝʭʘʥʽʟʤʠ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ ʢʨʦʣʽʚ 

ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʥʘʩʪʫʧʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ. ʆʪʨʫʪʘ ʧʽʜʚʠʱʫʚʘʣʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʨʦʟʱʝʧʣʝʥʥʷ ʪʨʦʤʙʽʥ-ʚʤʽʩʥʦʛʦ ʪʘ ʧʨʦʪʝʾʥ-ʉ-ʚʤʽʩʥʦʛʦ ʩʫʙʩʪʨʘʪʽʚ. ʉʢʣʘʜʦʚʽ ʦʪʨʫʪʠ 

B. bufo ʤʽʩʪʷʪʴ ʘʢʪʠʚʥʽ ʬʦʨʤʠ ʧʨʦʪʝʦʣʽʪʠʯʥʠʭ ʝʥʟʠʤʽʚ ʟʜʘʪʥʽ ʘʢʪʠʚʫʚʘʪʠ 

ʧʨʦʪʨʦʤʙʽʥ ʪʘ ʧʨʦʪʝʾʥ-ʉ ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ ʘʙʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʢʦʬʘʢʪʦʨʠ, ʷʢʽ ʜʘʣʽ 

ʟʘʧʫʩʢʘʶʪʴ ʢʘʩʢʘʜ ʨʝʘʢʮʽʡ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʷʚʠ ʟʠʤʦʛʝʥʽʚ (Udovychenko et al., 

2019). ʊʘʢʦʞ ʝʣʝʤʝʥʪʠ ʩʝʢʨʝʪʫ ʰʢʽʨʥʠʭ ʟʘʣʦʟ ʩʽʨʠʭ ʨʦʧʫʭ ʟʥʘʯʥʦ ʧʦʜʦʚʞʫʚʘʣʠ 

ɸʏʊʏ ʢʨʦʚʽ (ʋʜʦʚʠʯʝʥʢʦ ʪʘ ʽʥ., 2018; Udovychenko et al., 2019). ʊʦʙʪʦ, ʪʘʢʝ 

ʧʦʜʦʚʞʝʥʥʷ ʯʘʩʫ ʫʪʚʦʨʝʥʥʷ ʬʽʙʨʠʥʦʚʦʛʦ ʟʛʫʩʪʢʫ ʫ ʢʨʦʚʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ 

ʪʘʢʦʞ ʽ ʘʥʪʠʢʦʘʛʫʣʷʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʝʚʥʠʭ ʙʽʣʢʦʚʠʭ ʩʢʣʘʜʦʚʠʭ ʦʪʨʫʪʠ. 

 

ʈʦʧʫʭʘ ʦʯʝʨʝʪʷʥʘ (Epidalea calamita) 

ʆʭʦʨʦʥʥʠʡ ʩʪʘʪʫʩ. ʆʯʝʨʝʪʷʥʘ ʨʦʧʫʭʘ (ɼʦʜʘʪʦʢ 5ɿ) ʻ ʻʜʠʥʠʤ ʚʠʜʦʤ 

ʙʝʟʭʚʦʩʪʠʭ ʟʝʤʥʦʚʦʜʥʠʭ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʪʝʨʠʪʦʨʽʾ, ʟʘʥʝʩʝʥʠʤ ʜʦ ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ 

ʋʢʨʘʾʥʠ ʧʽʜ ʢʘʪʝʛʦʨʽʻʶ çɺʨʘʟʣʠʚʽ ʚʠʜʠè. ɼʦʜʘʪʢʦʚʦ ʟʘʥʝʩʝʥʘ ʜʦ ɼʦʜʘʪʢʫ ɯɯ 
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ɹʝʨʥʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ ʪʘ ʜʦ ʏʝʨʚʦʥʦʛʦ ʩʧʠʩʢʫ ʄʉʆʇ ʧʽʜ ʢʘʪʝʛʦʨʽʻʶ LC. ɿʘʨʘʟ 

ʦʯʝʨʝʪʷʥʘ ʨʦʧʫʭʘ ʦʭʦʨʦʥʷʻʪʴʩʷ ʚ ʐʘʮʴʢʦʤʫ ʅʇʇ, ʅʇʇ çʇʨʠʧôʷʪʴ-ʉʪʦʭʽʜè, ʫ 

ʧʨʠʨʦʜʥʠʭ ʟʘʧʦʚʽʜʥʠʢʘʭ ʏʝʨʝʤʩʴʢʦʤʫ ʪʘ ʈʽʚʥʝʥʩʴʢʦʤʫ (ʚʽʜʜʽʣʝʥʥʷ ɹʽʣʝ ʆʟʝʨʦ, 

ʉʠʨʘ ʇʦʛʦʥʷ, ʉʦʤʠʥʝ, ʇʝʨʝʙʨʦʜʠ). ʉʪʦʩʦʚʥʦ ʦʩʪʘʥʥʴʦʛʦ ʨʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʾ ʥʽʰʽ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʣʠʰʝ ʥʘ ʪʝʨʠʪʦʨʽʾ ʚʽʜʜʽʣʝʥʥʷ ɹʽʣʝ ʦʟʝʨʦ ʜʣʷ ʮʴʦʛʦ 

ʚʠʜʫ ʽʩʥʫʶʪʴ ʩʧʨʠʷʪʣʠʚʽ ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ. ɿʘ ʩʫʯʘʩʥʠʭ ʫʤʦʚ ʩʧʨʠʷʪʣʠʚʘ ʜʣʷ E. 

calamita ʩʠʪʫʘʮʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʚ ʏʝʨʝʤʩʴʢʦʤʫ ʇɿ, ʅʇʇ çʇʨʠʧôʷʪʴ-ʉʪʦʭʽʜè ʪʘ, ʷʢ 

ʟʛʘʜʫʚʘʣʦʩʷ, ʫ ʚʽʜʜʽʣʝʥʥʽ ɹʽʣʝ ʦʟʝʨʦ, ʧʨʦʪʝ ʚ ʧʝʨʩʧʝʢʪʠʚʽ (ʜʦ 2050 ʨʦʢʫ) ʮʷ 

ʩʠʪʫʘʮʽʷ ʧʦʩʪʫʧʦʚʦ ʧʦʛʽʨʰʫʚʘʪʠʤʝʪʴʩʷ. ʈʦʟʤʽʨʠ ʪʝʨʠʪʦʨʽʾ, ʜʝ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ 

ʢʣʽʤʘʪʠʯʥʦʾ ʥʽʰʽ ʟʙʝʨʽʛʘʪʠʤʫʪʴʩʷ ʙʽʣʴʰ-ʤʝʥʰ ʪʨʠʚʘʣʠʡ ʯʘʩ, ʚ ʘʙʩʦʣʶʪʥʦʤʫ 

ʚʠʤʽʨʽ ʩʢʣʘʜʘʶʪʴ ʣʠʰʝ ʧʨʠʙʣʠʟʥʦ 2,5 ʪʠʩ. ʢʤ2, ʜʦʩʠʪʴ ʬʨʘʛʤʝʥʪʦʚʘʥʽ ʪʘ ʣʠʰʝ 

ʯʘʩʪʢʦʚʦ ʩʧʽʚʧʘʜʘʶʪʴ ʟ ʽʩʥʫʶʯʦʶ ʤʝʨʝʞʝʶ ʇɿʌ (ʏʝʨʝʤʩʴʢʠʡ ʇɿ, ʚʽʜʜʽʣʝʥʥʷ ɹʽʣʝ 

ʆʟʝʨʦ ʪʘ ʐʘʮʴʢʠʡ ʅʇʇ). ʂʨʽʤ ʪʦʛʦ, ʯʝʨʝʟ ʽʥʪʝʥʩʠʚʥʫ ʜʽʷʣʴʥʽʩʪʴ ʣʶʜʠʥʠ ʫ ʩʬʝʨʽ 

ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʧʦʩʠʣʶʻʪʴʩʷ ʽʟʦʣʷʮʽʷ ʦʢʨʝʤʠʭ ʧʦʧʫʣʷʮʽʡ ʦʯʝʨʝʪʷʥʦʾ 

ʨʦʧʫʭʠ ʚ ʋʢʨʘʾʥʽ ʚʽʜ ʦʩʥʦʚʥʦʛʦ ʘʨʝʘʣʫ ʮʴʦʛʦ ʚʠʜʫ ʚ ɭʚʨʦʧʽ, ʱʦ ʤʘʪʠʤʝ ʩʚʦʾ 

ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ, ʷʢ ʛʝʥʝʪʠʯʥʽ, ʪʘʢ ʽ ʜʝʤʦʛʨʘʬʽʯʥʽ. 

ʈʦʟʧʦʚʩʶʜʞʝʥʥʷ ʪʘ ʭʘʨʘʢʪʝʨʥʽ ʦʩʝʣʠʱʘ. ʆʯʝʨʝʪʷʥʘ ʨʦʧʫʭʘ ʟʥʘʡʜʝʥʘ 

ʣʠʰʝ ʚ ʤʝʞʘʭ ɿʘʭʽʜʥʦʛʦ ʇʦʣʽʩʩʷ (ɺʦʣʠʥʩʴʢʘ, ʈʽʚʥʝʥʩʴʢʘ ʦʙʣʘʩʪʽ) ʪʘ ʄʘʣʦʛʦ 

ʇʦʣʽʩʩʷ. ʇʽʜʪʚʝʨʜʞʝʥʠʭ ʜʘʥʠʭ ʱʦʜʦ ʟʥʘʭʽʜʦʢ ʚʠʜʫ ʥʘ ɾʠʪʦʤʠʨʱʠʥ ̔ʚʠʷʚʣʝʥʦ ʥʝ 

ʙʫʣʦ. ɺʠʜ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʨʽʜʢʽʩʥʠʤ, ʘ ʡʦʛʦ ʧʽʜʪʚʝʨʜʞʝʥʽ ʟʥʘʭʽʜʢʠ, ʷʢʽ ʙ 

ʧʽʜʪʚʝʨʜʞʫʚʘʣʠʩʷ ʬʦʪʦ- ʪʘ ʚʽʜʝʦ-ʜʦʢʘʟʘʤʠ ʧʽʩʣʷ ʫ ʧʝʨʽʦʜ ʟ 2015 ʧʦ 2021 ʨʽʢ 

ʚʽʜʩʫʪʥʽ. ʃʠʰʝ ʥʘʚʝʩʥʽ 2021 ʨʦʢʫ ʚʜʘʣʦʩʷ ʜʦʩʣʽʜʠʪʠ ʧʦʧʫʣʷʮʽʾ ʧʽʜ ʯʘʩ ʥʝʨʝʩʪʦʚʦʛʦ 

ʧʝʨʽʦʜʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚ ʙʘʩʝʡʥʽ ʨ. ɿʘʭʽʜʥʠʡ ɹʫʛ, ʐʘʮʴʢʦʛʦ ʨ-ʥʫ. 

ɺ ʋʢʨʘʾʥʽ ʚʠʜ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʽʡ ʤʝʞʽ ʘʨʝʘʣʫ. ʅʘʡʩʭʽʜʥʽʰʦʶ 

ʪʦʯʢʦʶ ʟʥʘʭʽʜʢʠ ʻ ʟʥʘʭʽʜʢʘ 08.06.2005 ʫ ʢʚʘʨʪʘʣʽ 9 ɻʨʘʙʫʥʩʴʢʦʛʦ ʣʽʩʥʠʮʪʚʘ 

(51.554657 N; 27.187239 E), ʥʘʡʧʽʚʜʝʥʥʽʰʦʶ ʻ ʟʥʘʭʽʜʢʘ ʥʘ ʪʝʨʠʪʦʨʽʾ ʩ. ɺʝʨʙʣʷʥʠ, 

ʗʚʦʨʽʚʩʴʢʦʛʦ ʨ-ʥʫ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʫ 1970-ʭ ʨʦʢʘʭ ʍʍ ʩʪʦʣʽʪʪʷ (50.049721 N;

 23.428868 ɽ). ʂʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʠʭ ʟʘʧʠʩʽʚ ʩʢʣʘʜʘʻ 178 (ʈʽʚʥʝʥʩʴʢʘ ʦʙʣ. ï 

39, ɺʦʣʠʥʩʴʢʘ ʦʙʣ. ï 121, ʃʴʚʽʚʩʴʢʘ ʦʙʣ. ï 29) (ɼʦʜʘʪʦʢ 7ɿ). ʆʯʝʨʝʪʷʥʘ ʨʦʧʫʭʘ 

ʥʘʜʘʻ ʧʝʨʝʚʘʛʫ ʚʽʜʢʨʠʪʠʤ ʚʦʣʦʛʠʤ ʤʽʩʮʝʚʦʩʪʷʤ, ʯʘʩʪʦ ʝʢʦʪʦʥʥʠʤ ʜʽʣʷʥʢʘʤ ʥʘ 
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ʤʝʞʽ ʟ ʣʽʩʦʤ, ʟ ʣʝʛʢʠʤʠ ʧʽʱʘʥʠʤʠ ʛʨʫʥʪʘʤʠ, ʫ ʷʢʽ ʾʡ ʣʝʛʢʦ ʟʘʢʦʧʫʚʘʪʠʩʷ. ʅʝʜʘʣʝʢʦ 

ʚʽʜ ʮʠʭ ʤʽʩʮʴ ʤʘʻ ʙʫʪʠ ʚʦʜʦʡʤʘ ʟʽ ʩʪʦʷʯʦʶ ʘʙʦ ʜʫʞʝ ʩʣʘʙʦʧʨʦʪʦʯʥʦʶ ʚʦʜʦʶ. 

ʊʘʢʦʞ ʯʘʩʪʦ ʪʨʘʧʣʷʻʪʴʩʷ ʥʘ ʛʦʨʦʜʘʭ ʪʘ ʧʦʣʷʭ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʭʦʜʷʱʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʨʫʥʪʫ. ɼʣʷ ʥʝʨʝʩʪʫ ʦʙʠʨʘʶʪʴ ʢʘʥʘʣʠ, ʤʽʣʢʦʚʦʜʥʽ ʟ ʛʫʩʪʠʤʠ 

ʟʘʨʦʩʪʷʤʠ ʚʠʱʦʾ ʚʦʜʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʜʽʣʷʥʢʠ ʦʟʝʨ, ʩʪʘʚʢʽʚ, ʢʦʧʘʥʦʢ, ʟʘʙʦʣʦʯʝʥʠʭ 

ʩʝʟʦʥʥʠʭ ʜʽʣʷʥʦʢ ʥʘʚʢʦʣʦ ʨʽʯʦʢ. ʆʯʝʨʝʪʷʥʘ ʨʦʧʫʭʘ ʻ ʪʠʧʦʚʠʤ ʤʝʰʢʘʥʮʝʤ ʪʘʢʦʛʦ 

ʦʩʝʣʠʱʘ ʟ ʈʝʟʦʣʶʮʽʾ 4 ɹʝʨʥʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ, ʷʢ ʧʝʨʝʭʽʜʥʽ ʪʨʷʩʦʚʠʥʠ ʪʘ ʩʧʣʘʚʠʥʠ 

(D2.3). 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 3.5. ʉʘʤʮʽ E. calamita (ʩʧʨʘʚʘ) B. viridis (ʟʣʽʚʘ), ʬʦʪʦ ʟʨʦʙʣʝʥʝ 

ʥʘʧʨʠʢʽʥʮʽ ʢʚʽʪʥʷ 2021 ʨʦʢʫ ʚ ʩ. ʇʽʱʘ ʐʘʮʴʢʦʛʦ ʨ-ʥʫ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

 

ʄʦʨʬʦʣʦʛʽʯʥʠʡ ʦʧʠʩ. ɼʦʚʞʠʥʘ ʪʽʣʘ ʨʦʧʫʭ ʩʢʣʘʜʘʻ ʟʛʽʜʥʦ ʧʨʦʤʽʨʽʚ 52,91 

ʤʤ ʜʣʷ ʩʘʤʮʽʚ ʽ 55,12 ʤʤ ʜʣʷ ʩʘʤʠʮʴ ʚ ʩʝʨʝʜʥʴʦʤʫ ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ. 

ʇʨʦʙʣʝʤʘʪʠʢʘ ʟʙʦʨʫ ʜʘʥʠʭ ʧʨʦ ʮʝʡ ʚʠʜ ʚʽʜ ʤʽʩʮʝʚʠʭ ʤʝʰʢʘʥʮʽʚ ʪʘ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ 

ʇɿʌ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʾʾ ʟʘʙʘʨʚʣʝʥʥʷ ʧʦʜʽʙʥʝ ʜʦ ʪʘʢʦʛʦ ʫ B. viridis, ʧʨʦʪʝ ʧʨʠ 

ʮʴʦʤʫ ʟʘʚʜʷʢʠ ʜʦʨʩʦ-ʤʝʜʽʘʣʴʥʽʡ ʣʽʥʽʾ ʪʘ ʟʘʛʘʣʴʥʠʤ ʚʽʜʤʽʥʥʦʩʪʷʤ ʫ ʧʨʦʧʦʨʮʽʷʭ ʪʽʣʘ 

ʮʽ ʜʚʘ ʚʠʜʠ ʚʩʝ ʞ ʤʦʞʥʘ ʚʽʜʨʽʟʥʠʪʠ (ʨʠʩ. 3.5). ɼʫʞʝ ʯʘʩʪʦ ʙʽʣʴʰʽʩʪʴ ʧʦʚʽʜʦʤʣʝʥʴ 
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ʧʨʦ ʟʫʩʪʨʽʯʽ ʟ ʦʯʝʨʝʪʷʥʦʶ ʨʦʧʫʭʦʶ, ʪʘʢʠʤ ʯʠʥʦʤ ʚʠʷʚʣʷʶʪʴʩʷ ʨʝʻʩʪʨʘʮʽʷʤʠ, 

ʥʘʩʧʨʘʚʜʽ, ʨʦʧʫʭʠ ʟʝʣʝʥʦʾ. ʊʦʤʫ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʜʘʥʠʭ ʧʨʦ ʮʝʡ ʚʠʜ ʟʽ ʩʪʦʨʦʥʥʽʭ 

ʜʞʝʨʝʣ ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʻ ʥʘʷʚʥʽʩʪʴ ʯʫʪʢʦʛʦ ʬʦʪʦ- ʘʙʦ ʚʽʜʝʦ-ʧʽʜʪʚʝʨʜʞʝʥʥʷ. 

ʄʦʨʬʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʜʫ ʟ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʫ ʚʠʛʣʷʜʽ 

ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʨʦʤʽʨʽʚ ʪʘ ʚʠʨʘʭʫʚʘʥʠʭ ʽʥʜʝʢʩʽʚ ʥʘʚʝʜʝʥʘ ʚ 

ʪʘʙʣʠʮʽ (ʪʘʙʣ. 3.10) ʜʣʷ ʩʘʤʮʽʚ (n=59) ʪʘ ʩʘʤʠʮʴ (n=17). 

 

ʊʘʙʣʠʮʷ  3.10  

ʉʝʨʝʜʥʽ ʧʦʢʘʟʥʠʤʠ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʨʦʤʽʨʽʚ ʜʣʷ ʦʙʦʭ ʩʪʘʪʝʡ ʨʦʧʫʭʠ ʦʯʝʨʝʪʷʥʦʾ 

ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʷʥʥʷ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ t-ʢʨʠʪʝʨʽʷ ʉʪʴʶʜʝʥʪʘ 

(df=74; ʨ<0,05). 

 ʉʘʤʮʽ ǁǁ ʉʘʤʠʮʽ ǀǀ 

t-value p 
ʇʨʦʤʽʨ 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 

(ʤʤ) 

Min  

(ʤʤ) 

Max 

(ʤʤ) 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 

(ʤʤ) 

Min  

(ʤʤ) 

Max 

(ʤʤ) 

L.  52,91Ñ6,03 40,23 67,65 55,12Ñ5,06 46,07 64,29 -1,37412 0,1735 

L.c. 14,40Ñ1,74 10,05 18,40 15,21Ñ1,82 12,08 17,96 -1,68179 0,0968 

D.r.-o. 5,37Ñ0,81 3,64 6,94 5,62Ñ0,84 4,40 6,87 -1,11376 0,2689 

L.o. 5,38Ñ0,81 3,62 6,99 5,52Ñ0,96 4,07 7,11 -0,61789 0,5385 

F. 16,67Ñ2,76 11,85 23,20 16,96Ñ2,44 13,08 22,24 -0,39136 0,6966 

T. 16,59Ñ2,20 11,77 21,27 17,31Ñ2,18 14,04 21,75 -1,19224 0,2369 

L.c.s. 11,40Ñ1,46 7,61 13,98 11,87Ñ1,37 9,22 13,74 -1,18963 0,2379 

D.h. 3,89Ñ0,81 2,00 5,36 3,91Ñ0,58 2,99 4,96 -0,08212 0,9347 

L.t.ci. 1,93Ñ0,57 1,09 3,41 2,12Ñ0,61 1,20 2,82 -1,14625 0,2553 

L.pr.  8,79Ñ1,71 5,07 13,90 8,10Ñ1,55 5,58 10,99 1,49531 0,1390 

Lt.pr.  4,35Ñ1,17 2,08 6,69 4,49Ñ0,67 3,01 5,40 -0,47383 0,6370 

D.n.o. 2,64Ñ0,52 1,53 3,95 2,78Ñ0,59 2,04 3,79 -0,95399 0,3431 

Sp.oc. 6,21Ñ0,80 3,91 7,70 6,63Ñ0,73 5,05 7,96 -1,95064 0,0548 

Sp.in. 2,74Ñ0,70 1,05 3,96 2,88Ñ0,54 2,14 3,92 -0,76063 0,4492 

Sp.ip. 4,20Ñ0,75 2,66 5,90 4,42Ñ0,88 3,12 5,96 -1,00003 0,3205 
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D.tym.o. 1,90Ñ0,51 1,03 2,97 2,11Ñ0,54 1,22 2,82 -1,46962 0,1459 

Lt.p.  4,13Ñ0,81 2,24 6,67 4,31Ñ0,60 3,18 5,06 -0,84338 0,4017 

Lt.c. 17,44Ñ2,12 13,34 24,10 18,38Ñ1,95 14,60 21,30 -1,63345 0,1066 

L.tym.  2,08Ñ0,62 1,04 3,04 2,53Ñ0,45 1,65 3,27 -2,80240 0,0064 

L.c./L. 0,27Ñ0,01 0,21 0,32 0,27Ñ0,02 0,25 0,33 -0,63248 0,5290 

L.c./Lt.c. 0,82Ñ0,06 0,66 0,94 0,82Ñ0,06 0,73 0,94 -0,04155 0,9669 

D.n.o./D.r.-o. 0,49Ñ0,10 0,25 0,72 0,50Ñ0,12 0,30 0,81 -0,13469 0,8932 

Sp.in./Sp.oc. 0,44Ñ0,11 0,17 0,71 0,43Ñ0,07 0,33 0,55 0,25575 0,7988 

L.o./L.c. 0,37Ñ0,04 0,27 0,50 0,36Ñ0,05 0,22 0,44 0,75359 0,4534 

L.o./L.tym.  2,79Ñ0,86 1,67 5,87 2,25Ñ0,61 1,38 3,51 2,41551 0,0181 

D.tym.o./L.t

ym. 
0,97Ñ0,34 0,49 2,38 0,86Ñ0,29 0,45 1,40 1,15742 0,2508 

Lt.p./Lt.c.  0,23Ñ0,03 0,15 0,31 0,23Ñ0,03 0,16 0,29 0,14241 0,8871 

L.pr./Lt.pr.  2,11Ñ0,47 1,10 3,62 1,82Ñ0,35 1,29 2,53 2,29261 0,0247 

F./T. 1,00Ñ0,10 0,77 1,35 0,98Ñ0,07 0,82 1,06 0,94521 0,3476 

L./F. 3,21Ñ0,33 2,53 3,89 3,27Ñ0,30 2,75 3,81 -0,75448 0,4529 

L./T.  3,20Ñ0,26 2,81 3,93 3,19Ñ0,18 2,82 3,50 0,11476 0,9089 

D.h./L.t.ci. 2,14Ñ0,65 1,05 3,51 1,97Ñ0,53 1,11 3,04 0,96468 0,3378 

T./L.t.ci.  9,13Ñ2,39 5,05 15,48 8,86Ñ2,87 5,66 14,8 0,39949 0,6906 

L./(F.+T.) 1,60Ñ0,12 1,35 1,90 1,61Ñ0,10 1,39 1,79 -0,48512 0,6290 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ t-ʪʝʩʪʫ ʜʣʷ E. calamita ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʽ 

ʚʽʜʤʽʥʥʦʩʪʽ (p<0,05) ʤʽʞ ʩʪʘʪʷʤʠ ʫ ʥʘʩʪʫʧʥʠʭ ʘʙʩʦʣʶʪʥʠʭ ʟʥʘʯʝʥʥʷʭ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ (ʪʘʙʣ. 3.7): L.tym., L.o./L.tym., L.pr./Lt.pr. 

ʉʝʟʦʥʥʘ ʪʘ ʜʦʙʦʚʘ ʘʢʪʠʚʥʽʩʪʴ. ʇʽʩʣʷ ʟʠʤʽʚʣʽ ʩʘʤʮʽ ʧʦʯʠʥʘʶʪʴ ʧʨʷʤʫʚʘʪʠ 

ʜʦ ʥʝʨʝʩʪʦʚʠʭ ʚʦʜʦʡʤ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ +13 Áʉ. ʅʝʨʝʩʪ ʧʨʦʣʦʥʛʦʚʘʥʠʡ ʽ ʤʦʞʝ 

ʪʨʠʚʘʪʠ ʟ ʧʦʯʘʪʢʫ ʢʚʽʪʥʷ ʜʦ ʢʽʥʮʷ ʪʨʘʚʥʷ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʷʚʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʬʣʫʢʪʫʘʮʽʡ ʥʝʨʝʩʪ ʤʦʞʝ ʨʦʟʧʦʯʠʥʘʪʠʩʷ ʢʽʣʴʢʘ ʨʘʟʽʚ. ɺ ʭʦʜʽ 

ʜʦʩʣʽʜʞʝʥʴ ʚʽʜʤʽʯʝʥʦ ʩʧʽʣʴʥʝ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ʥʝʨʝʩʪʽ E. calamita ʪʘ B. viridis, ʪʦʤʫ 

ʘʢʪʫʘʣʴʥʠʤ ʚ ʧʦʜʘʣʴʰʦʤʫ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʫʪʚʦʨʝʥʥʷ ʤʦʞʣʠʚʠʭ ʛʽʙʨʠʜʽʚ ʤʽʞ ʮʠʤʠ 
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ʚʠʜʘʤʠ. ʋ ʧʦʟʘʥʝʨʝʩʪʦʚʠʡ ʧʝʨʽʦʜ ʨʦʧʫʭʠ ʥʝ ʨʦʟʧʦʚʩʶʜʞʫʶʪʴʩʷ ʥʘ ʜʘʣʝʢʽ ʚʽʜʩʪʘʥʽ 

ʚʽʜ ʥʝʨʝʩʪʦʚʦʾ ʚʦʜʦʡʤʠ, ʚʝʜʫʯʠ ʜʫʞʝ ʧʨʠʭʦʚʘʥʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ, ʧʨʦʚʦʜʷʯʠ ʙʽʣʴʰʫ 

ʯʘʩʪʠʥʫ ʞʠʪʪʷ ʚ ʥʦʨʘʭ ʽ ʚʠʭʦʜʷʯʠ ʥʘʟʦʚʥʽ ʚʠʢʣʶʯʥʦ ʜʣʷ ʭʘʨʯʫʚʘʥʥʷ. ʈʦʧʫʭʠ 

ʥʘʡʙʽʣʴʰ ʘʢʪʠʚʥʽ ʫ ʧʝʨʽʦʜ ʜʦʙʠ ʟ 20:00 ʜʦ 23:30 ï ʚʝʯʽʨʥʽ ʩʧʽʚʠ ʩʘʤʮʽʚ ʜʣʷ 

ʧʨʠʚʘʙʣʝʥʥʷ ʩʘʤʠʮʴ. ʁʤʦʚʽʨʥʦ ʜʦʙʦʚʘ ʘʢʪʠʚʥʽʩʪʴ, ʷʢ ʽ ʫ ʽʥʰʠʭ ʚʠʜʽʚ ʨʦʧʫʭ ʪʨʠʚʘʻ 

ʜʦ 6:00-7:00 ʨʘʥʢʫ, ʧʨʦʪʝ ʮʷ ʽʥʬʦʨʤʘʮʽʷ ʧʦʪʨʝʙʫʻ ʜʦʜʘʪʢʦʚʦʾ ʧʝʨʝʚʽʨʢʠ. ʊʘʢʦʞ 

ʩʘʤʮʽ ʤʦʞʫʪʴ ʚʦʢʘʣʽʟʫʚʘʪʠ, ʚʠʜʘʶʯʠ ʭʘʨʘʢʪʝʨʥʠʡ ʪʨʝʣʝʧʦʜʽʙʥʠʡ ʟʚʫʢ, ʪʘʢʦʞ ʽ 

ʚʜʝʥʴ, ʱʦ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʫ ʯʘʩ ʟ 10:00 ʜʦ 20:00. ʋ 2018 ʨʦʮʽ ʙʫʣʦ ʚʽʜʤʽʯʝʥʦ 

ʘʥʦʤʘʣʴʥʫ ʩʪʘʪʝʚʫ ʘʢʪʠʚʥʽʩʪʴ ʨʦʧʫʭ ʥʘ ʪʝʨʠʪʦʨʽʾ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ ʫ ʧʝʨʰʽʡ 

ʧʦʣʦʚʠʥʽ ʩʝʨʧʥʷ. ɹʫʣʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʭʘʨʘʢʪʝʨʥʽ ʟʚʫʢʠ, ʱʦ ʚʠʜʘʶʪʴ ʩʘʤʮʽ ʜʣʷ 

ʧʨʠʚʘʙʣʝʥʥʷ ʩʘʤʠʮʴ ʧʽʩʣʷ ʘʥʦʤʘʣʴʥʦʛʦ ʽ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʟʥʠʞʝʥʥʷ ʜʝʥʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʜʦ +18 Áʉ (ʧʨʦʪʷʛʦʤ 2 ʪʠʞʥʽʚ).  

ʏʠʩʝʣʴʥʽʩʪʴ. ʅʘʧʨʠʢʽʥʮʽ ʢʚʽʪʥʷ 2021 ʨʦʢʫ ʙʫʣʦ ʦʨʛʘʥʽʟʦʚʘʥʦ ʚʠʾʟʜ ʥʘ 

ʪʝʨʠʪʦʨʽʶ ʐʘʮʴʢʦʛʦ ʨ-ʥʫ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʮʠʭ ʘʤʬʽʙʽʡ, ʦʩʢʽʣʴʢʠ ʮʝʡ ʯʘʩ ʻ 

ʩʧʨʠʷʪʣʠʚʠʤ  ʜʣʷ  ʨʝʻʩʪʨʘʮʽʾ  ʘʢʫʩʪʠʯʥʠʭ  ʩʠʛʥʘʣʽʚ  ʩʘʤʮʽʚ  ʧʽʜ ʯʘʩ  ʥʝʨʝʩʪʫ.  

ʇʨʦʪʷʛʦʤ ʚʠʾʟʜʫ ʙʫʣʦ ʚʽʜʟʥʘʯʝʥʦ 16 ʤʽʩʮʴ ʚʦʢʘʣʽʟʘʮʽʾ E. calamita, ʜʝ ʚʽʜʤʽʯʘʻʪʴʩʷ 

ʣʠʰʝ ʧʦʯʘʪʦʢ ʥʝʨʝʩʪʫ ʧʽʩʣʷ ʟʥʠʞʝʥʥʷ ʥʽʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ (-3... +5 ʚʥʦʯʽ ʪʘ +8 - 

+16 Áʉ ʚʜʝʥʴ): n = 3 (ʦʟ. ɺʝʣʠʢʝ ɿʛʦʨʘʥʩʴʢʝ); n = 5; 1; 1; 1 (ʜʦʨʦʛʘ ʤʽʞ ʩ. ʉʚʽʪʷʟʴ ʪʘ 

ʇʽʜʤʘʥʦʚʝ); n = 2 (ʢʘʥʘʣ ʚ ʩ. ʉʚʽʪʷʟʴ); n = 8 (ʩ. ʇʽʱʘ, ʧʨʠʚʘʪʥʘ ʢʦʧʘʥʢʘ); n = 1 (ʦʟ. 

ɺʝʣʠʢʝ ʇʽʱʘʥʩʴʢʝ); n = 2 (ʫʨ. ʉʪʘʚʠ);  n = 4  (ʙʦʣʦʪʦ  ʤʽʞ ʩ. ʇʽʱʘ  ʪʘ  ʆʩʪʨʽʚ`ʷ);  n 

= 7  (ʦʟ. ʆʟʝʨʮʝ);  n = 3;  4 (ʩ. ɿʘʪʠʰʰʷ); n = 2; 1; 1 (ʧʦʣʷ ʚ ʩ. ʇʽʱʘ). ɯʥʪʝʥʩʠʚʥʘ 

ʚʦʢʘʣʽʟʘʮʽʷ ʩʘʤʮʽʚ ʚʽʜʙʫʚʘʣʘʩʷ ʚ ʧʝʨʽʦʜ ʟ 20:00 ʜʦ 23:30. ʆʯʝʨʝʪʷʥʽ ʨʦʧʫʭʠ ʙʫʣʠ 

ʧʦʤʽʯʝʥʽ ʥʘ ʥʝʨʝʩʪʽ ʦʜʥʦʯʘʩʥʦ ʟ B. viridis, B. bombina, H. orientalis. ɿʙʽʨ ʽʥʬʦʨʤʘʮʽʾ 

ʧʨʦʚʦʜʠʚʩʷ 29.04.2021. ɿʘ ʩʚʽʜʯʝʥʥʷʤʠ ʤʽʩʮʝʚʠʭ ʤʝʰʢʘʥʮʽʚ ʦʯʝʨʝʪʷʥʽ ʨʦʧʫʭʠ 

ʧʦʯʘʣʠ ʚʠʜʘʚʘʪʠ ʟʚʫʢʠ 10 ʢʚʽʪʥʷ. ʅʘʜʘʣʽ ʚʦʢʘʣʽʟʘʮʽʷ ʪʨʠʚʘʣʘ ʜʦ 27.05.2021, ʧʽʩʣʷ 

ʯʦʛʦ ʪʚʘʨʠʥʠ ʟʥʠʢʣʠ ʟ ʥʝʨʝʩʪʦʚʦʾ ʚʦʜʦʡʤʠ (ʢʦʧʘʥʢʘ ʧʣʦʱʝʶ 0,036 ʛʘ ʧʨʠ ʜʦʨʦʟʽ ʚ 

ʩʝʣʽ ʥʘ ʤʝʞʽ ʟ ʧʦʣʝʤ). ɿʛʽʜʥʦ ʟʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ, ʘʤʧʣʝʢʩʫʩʽʚ ʟʘ ʚʝʩʴ ʮʝʡ ʯʘʩ, ʷʢ ʽ 

ʢ̔ʨʠ, ʧʦʤʽʯʝʥʦ ʥʝ ʙʫʣʦ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʩʘʤʠʮʴ ʮʴʦʛʦ ʚʠʜʫ ʟʥʘʯʥʦ ʤʝʥʰʝ 

ʥʽʞ ʩʘʤʮʽʚ, ʽ ʜʝʷʢʽ ʤʽʩʮʷ ʥʝʨʝʩʪʫ ʥʝ ʧʨʦʜʫʢʫʶʪʴ ʥʘʩʪʫʧʥʝ ʧʦʢʦʣʽʥʥʷ ʨʦʧʫʭ. ɿʛʽʜʥʦ 

ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʧʠʪʫʚʘʥʥʷ ʤʽʩʮʝʚʠʭ ʞʠʪʝʣʽʚ, ʥʝʨʝʩʪ ʚʞʝ ʢʽʣʴʢʘ ʨʘʟʽʚ 
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ʨʦʟʧʦʯʠʥʘʚʩʷ (ʙʫʣʦ ʯʫʪʠ ʚʦʢʘʣʽʟʘʮʽʶ ʩʘʤʮʽʚ) ʫ 2020 ʨʦʮʽ ʟ ʧʦʯʘʪʢʫ ʢʚʽʪʥʷ. ʇʨʦʪʝ 

ʢʽʣʴʢʘ ʧʦʜʽʙʥʠʭ ʧʦʯʘʪʢʽʚ ʚʠʷʚʣʷʣʠʩʷ ʩʚʦʻʨʽʜʥʠʤʠ çʬʘʣʴʰʩʪʘʨʪʘʤʠè, ʦʩʢʽʣʴʢʠ 

ʯʝʨʝʟ ʢʽʣʴʢʘʨʘʟʦʚʝ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚʥʦʯʽ ʜʦ 0 - +3 Áʉ, ʘʢʪʠʚʥʽʩʪʴ ʘʤʬʽʙʽʡ 

ʧʨʠʧʠʥʷʣʘʩʷ. ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʩʧʽʚʘʶʯʠʭ ʩʘʤʮʽʚ ʩʢʣʘʣʘ 46 

ʦʩʦʙʠʥ, 5 ʟ ʷʢʠʭ ʙʫʣʦ ʩʧʽʡʤʘʥʦ ʽ ʩʬʦʪʦʛʨʘʬʦʚʘʥʦ. 

ʈʝʟʫʣʴʪʘʪʠ ʙʽʦʢʣʽʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʧʨʦʚʝʜʝʥʦʛʦ ʙʽʦʢʣʽʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ (ɼʦʜʘʪʦʢ 8ɿ), ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚ 

ʢʦʥʪʝʢʩʪʽ ʥʘʷʚʥʦʩʪʽ ʢʦʤʙʽʥʘʮʽʡ 19 ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ 

ʽʩʥʫʚʘʥʥʷ ʚʠʜʫ ʻ 2,86%  ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ ʪʘ ʱʝ 1,76% ʪʝʨʠʪʦʨʽʾ ʻ 

ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʦʯʝʨʝʪʷʥʦʾ ʨʦʧʫʭʠ. ʉʫʤʘʨʥʦ ʮʽ ʧʦʢʘʟʥʠʢʠ (ʥʘ 

2000 ʨʽʢ) ʩʢʣʘʜʘʶʪʴ 4,62% ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ (ɼʦʜʘʪʦʢ 2).  

ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘʡʙʽʣʴʰʠʡ ʚʢʣʘʜ ʚ ʧʦʙʫʜʦʚʘʥʫ ʤʦʜʝʣʴ 

ʤʘʶʪʴ ʥʘʩʪʫʧʥʽ ʬʘʢʪʦʨʠ: bio13 (ʦʧʘʜʠ ʥʘʡʚʦʣʦʛʽʰʦʛʦ ʤʽʩʷʮʷ, 55,2%) ʪʘ bio4 

(ʨʽʯʥʘ ʩʝʟʦʥʥʽʩʪʴ ʪʝʤʧʝʨʘʪʫʨ, 18,2%) (ɼʦʜʘʪʦʢ 10ɿ). ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ 

jackknife-ʪʝʩʪʫ ʙʽʦʢʣʽʤʘʪʠʯʥʠʡ ʧʦʢʘʟʥʠʢ bio13 ʤʘʻ ʥʘʡʙʽʣʴʰʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʢʣʘʜʫ 

ʚ ʤʦʜʝʣʴ ʟʘ ʚʝʣʠʯʠʥʦʶ AUC, ʦʩʢʽʣʴʢʠ ʤʽʩʪʠʪʴ ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʫ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʤʦʜʝʣʽ ʽʥʬʦʨʤʘʮʽʶ ï ʧʘʨʘʤʝʪʨʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʧʦʙʫʜʦʚʽ 25 ʨʝʧʣʽʢ ʤʦʜʝʣʽ 

(AUC=0,77).  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʙʫʜʦʚʘʥʦʾ ʧʨʦʙʘʣʽʩʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʦʠhʨʝʥʥʷ ʦʯʝʨʝʪʷʥʦʾ 

ʨʦʧʫʭʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʟʥʘʯʝʥʴ 19 ʙʽʦʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʜʦ 2050 

ʨʦʢʫ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʚʠʜʫ ʙʫʜʫʪʴ 19,30% ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ 

ʨʝʛʽʦʥʫ ʪʘ ʱʝ 8,51% - ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʦʯʝʨʝʪʷʥʦʾ ʨʦʧʫʭʠ. 

ʉʫʤʘʨʥʦ ʮʽ ʧʦʢʘʟʥʠʢʠ ʩʢʣʘʜʘʶʪʴ 27,81% ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ, ʱʦ 

ʜʝʤʦʥʩʪʨʫʻ ʟʨʦʩʪʘʥʥʷ ʪʝʨʠʪʦʨʽʡ, ʩʧʨʠʷʪʣʠʚʠʭ ʜʣʷ ʮʠʭ ʘʤʬʽʙʽʡ ʟʘ ʩʚʦʾʤʠ 

ʢʣʽʤʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ. ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʥ̒ʪʘ ʜʝʪʝʨʤʽʥʘʮʽʾ ʧʨʠ ʮʴʦʤʫ ʩʢʣʘʜʘʻ 

R2=0,24 (ɼʦʜʘʪʦʢ 3). ɿʛʽʜʥʦ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɻɯʉ-

ʤʦʜʝʣʶʚʘʥʥʷ ʤʘʡʙʫʪʥʴʦʾ ʟʤʽʥʠ ʘʨʝʘʣʫ E. calamita ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʪʘ 

ʚʠʭʦʜʷʯʠ ʟ ʩʫʯʘʩʥʠʭ ʽ ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʩʝʨʝʜʥʴʦʨʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ 

ʦʧʘʜʽʚ ʫ ʤʽʩʮʷʭ ʪʦʯʢʦʚʠʭ ʟʥʘʭʽʜʦʢ ʚʠʜʫ ʚ ʋʢʨʘʾʥʽ, ʮʽ ʟʤʽʥʠ ʙʫʜʫʪʴ ʜʦʩʠʪʴ 

ʽʩʪʦʪʥʠʤʠ. ʊʘʢ ʜʦ 2050 ʨʦʢʫ ʩʝʨʝʜʥʴʦʨʽʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʚ ʮʠʭ ʤʽʩʮʷʭ 
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ʧʽʜʚʠʱʠʪʴʩʷ ʥʘ 1,77 Áʉ, ʘ ʦʧʘʜʠ ʚ ʟʘʛʘʣʴʥʦʤʫ ʩʢʦʨʦʪʷʪʴʩʷ ʥʘ 14,6 ʤʤ. ʎʽ ʟʤʽʥʠ 

ʤʦʞʫʪʴ ʟʥʘʯʥʦ ʧʦʛʽʨʰʠʪʠ ʫʤʦʚʠ ʧʝʨʝʙʫʚʘʥʥʷ ʦʯʝʨʝʪʷʥʦʾ ʨʦʧʫʭʠ, ʦʩʦʙʣʠʚʦ ʫ 

ʚʽʜʢʨʠʪʠʭ ʙʽʦʪʦʧʘʭ ʟ ʣʝʛʢʠʤʠ ʧʽʱʘʥʠʤʠ ˇʨʫʥʪʘʤʠ, ʘʨʠʜʠʟʘʮʽʷ ʷʢʠʭ ʤʦʞʝ 

ʚʽʜʙʫʪʠʩʷ ʧʨʠʩʢʦʨʝʥʠʤʠ ʪʝʤʧʘʤʠ. ʇʨʦʪʝ, ʚʨʘʭʦʚʫʶʯʠ ʩʫʯʘʩʥʝ ʧʦʰʠʨʝʥʥʷ ʚʠʜʫ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʾ ɭʚʨʦʧʠ ʟʽ ʟʥʘʯʥʦ ʙʽʣʴʰ ʪʝʧʣʠʤ ʩʝʨʝʜʟʝʤʥʦʤʦʨʩʴʢʠʤ 

ʢʣʽʤʘʪʦʤ, ʘ ʪʘʢʦʞ ʪʦʡ ʬʘʢʪ, ʱʦ ʚ ʋʢʨʘʾʥʽ ʚʠʜ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽʡ 

ʤʝʞʽ ʩʚʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʘʨʝʘʣʫ, ʤʦʜʝʣʴ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʱʦ ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚ ʙʽʢ ʟʨʦʩʪʘʥʥʷ, ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʨʦʟʰʠʨʝʥʥʷ ʪʝʨʠʪʦʨʽʡ ʢʣʽʤʘʪʠʯʥʦ ʙʽʣʴʰ ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʧʦʰʠʨʝʥʥʷ ʚʠʜʫ ʫ 

ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ. 

ʈʦʟʨʦʙʢʘ ʤʝʪʦʜʠʢʠ ʨʦʟʤʥʦʞʝʥʥʷ. ʋ 2020 ʨʦʮʽ ʟʘ ʧʽʜʪʨʠʤʢʠ ʂʠʾʚʩʴʢʦʛʦ 

ʟʦʦʧʘʨʢʫ ʙʫʣʦ ʨʦʟʧʦʯʘʪʦ ʧʨʦʛʨʘʤʫ ʧʦ ʟʙʦʨʫ ʘʢʪʫʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʨʦʧʫʭʠ ʦʯʝʨʝʪʷʥʦʾ ʚ ʋʢʨʘʾʥʽ, ʟʽʙʨʘʥʦ ʜʘʥʽ ʧʨʦ ʥʦʚʽ ʤʽʩʮʷ 

ʟʥʘʭʽʜʦʢ ʪʘ ʤʽʩʮʷ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʚʠʧʫʩʢʫ ʚ ʜʠʢʫ ʧʨʠʨʦʜʫ ʨʦʟʚʝʜʝʥʦʛʦ ʚ ʥʝʚʦʣʽ 

ʤʦʣʦʜʥʷʢʘ, ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʚʽʜʧʦʚʽʜʥʽ ʧʨʦʪʦʢʦʣʠ ʪʘ ʦʪʨʠʤʘʥʦ ʜʦʟʚʦʣʠ ʥʘ 

ʚʠʣʫʯʝʥʥʷ ʤʘʪʦʯʥʦʛʦ ʧʦʛʦʣʽʚ'ʷ ʚʽʜ ʄʽʥʽʩʪʝʨʩʪʚʘ ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ 

ʋʢʨʘʾʥʠ ʥʘ ʚʠʣʫʯʝʥʥʷ 10 ʧʘʨ ɽ. ʩalamita ï ʤʘʪʦʯʥʦʛʦ ʧʦʛʦʣʽʚ'ʷ ï ʜʣʷ ʨʦʟʤʥʦʞʝʥʥʷ 

ʟ ʮʽʣʣʶ ʨʝʽʥʪʨʦʜʫʢʮʽʾ ʥʘ ʙʘʟʽ ʂʠʾʚʩʴʢʦʛʦ ʟʦʦʧʘʨʢʫ. ʊʘʢʦʞ ʙʫʣʦ ʚʠʢʦʥʘʥʦ 

ʽʥʩʪʨʫʢʮʽʾ ʧʨʦʪʦʢʦʣʫ ʚʠʣʫʯʝʥʥʷ ʪʘ ʨʦʟʤʥʦʞʝʥʥʷ ʚ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʫʤʦʚʘʭ ʦʯʝʨʝʪʷʥʠʭ ʨʦʧʫʭ (Pupina, Pupins, 2018) ʥʘ ʧʨʘʢʪʠʮʽ. 

ʅʘʨʘʟʽ ʧʨʦʝʢʪ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʩʪʘʜʽʾ ʚʠʢʦʥʘʥʥʷ. ɺ ʨʘʤʢʘʭ ʧʨʦʝʢʪʫ ʙʫʣʦ 

ʚʠʣʫʯʝʥʦ 5 ʦʩʦʙʠʥ ʩʪʘʪʝʚʦʟʨʽʣʠʭ ʩʘʤʮʽʚ ʟ ʧʦʧʫʣʷʮʽʾ ʥʘʚʢʦʣʦ ʩ. ʇʽʱʘ ʐʘʮʴʢʦʛʦ ʨ-

ʥʫ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚ ʨʘʤʢʘʭ ʚʠʢʦʥʘʥʥʷ ʜʦʟʚʦʣʫ ˉ2020/1 (ʨʝʻʩʪʨ. ˉ 8/1-

50/851-20) ʚʽʜ 17.07.2020, ʷʢʽ ʥʘ ʨʘʟʽ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʂʠʾʚʩʴʢʦʛʦ 

ʟʦʦʧʘʨʢʫ. ʊʨʠʚʘʻ ʧʦʰʫʢ ʩʘʤʠʮʴ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʙʨʠʜʠʥʛʦʚʠʭ ʧʘʨ. 

 

ʈʦʧʫʭʘ ʟʝʣʝʥʘ (Bufotes viridis) 

ʆʭʦʨʦʥʥʠʡ ʩʪʘʪʫʩ. ɿʝʣʝʥʘ ʨʦʧʫʭʘ ʟʘʥʝʩʝʥʘ ʜʦ ɼʦʜʘʪʢʫ ɯɯ ɹʝʨʥʩʴʢʦʾ 

ʢʦʥʚʝʥʮʽʾ ʪʘ ʜʦ ʏʝʨʚʦʥʦʛʦ ʩʧʠʩʢʫ ʄʉʆʇ ʧʽʜ ʢʘʪʝʛʦʨʽʻʶ LC. ɺʠʜ ʥʝ ʟʘʥʝʩʝʥʠʡ ʜʦ 

ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ, ʧʨʦʪʝ ʟʘʥʝʩʝʥʠʡ ʜʦ ʩʧʠʩʢʽʚ ʨʝʛʽʦʥʘʣʴʥʦ ʨʽʜʢʽʩʥʠʭ ʚʠʜʽʚ, 



134 

ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʦʩʦʙʣʠʚʽʡ ʦʭʦʨʦʥʽ ʫ ɺʦʣʠʥʩʴʢʽʡ, ʃʴʚʽʚʩʴʢʽʡ ʪʘ ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ 

ʦʙʣʘʩʪʷʭ. 

ʈʦʟʧʦʚʩʶʜʞʝʥʥʷ ʪʘ ʭʘʨʘʢʪʝʨʥʽ ʦʩʝʣʠʱʘ. ʈʦʧʫʭʘ ʟʝʣʝʥʘ (ɼʦʜʘʪʦʢ 5ʀ) 

ʨʦʟʧʦʚʩʶʜʞʝʥʘ ʧʦ ʚʩʽʡ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʪʝʨʠʪʦʨʽʾ, ʭʦʯʘ ʪʨʘʧʣʷʻʪʴʩʷ ʚʽʜʥʦʩʥʦ ʨʽʜʢʦ 

ʪʘ ʧʝʨʝʚʘʞʥʦ ʧʨʠʫʨʦʯʝʥʘ ʜʦ ʘʥʪʨʦʧʦʛʝʥʥʦ ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ (ɼʦʜʘʪʦʢ 

7ʀ). ʂʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʠʭ ʟʘʧʠʩʽʚ ʩʢʣʘʜʘʻ 183 (ʂʠʾʚʩʴʢʘ ʦʙʣ. ï 76, ɾʠʪʦʤʠʨʩʴʢʘ 

ʦʙʣ. ï 11, ʈʽʚʥʝʥʩʴʢʘ ʦʙʣ. ï 60, ɺʦʣʠʥʩʴʢʘ ʦʙʣ. ï 33, ʃʴʚʽʚʩʴʢʘ ʦʙʣ. ï 1, 

ʍʤʝʣʴʥʠʮʴʢʘ ʦʙʣ. - 1, ʊʝʨʥʦʧʽʣʴʩʴʢʘ ʦʙʣ. - 1). ɺʠʜ ʧʨʠʫʨʦʯʝʥʠʡ ʧʝʨʝʚʘʞʥʦ ʜʦ 

ʚʽʜʢʨʠʪʠʭ ʜʽʣʷʥʦʢ ʥʘʚʽʪʴ ʚ ʤʝʞʘʭ ʇʦʣʽʩʩʷ. ʅʘʜʘʶʯʠ ʧʝʨʝʚʘʛʫ ʣʫʢʘʤ, ʚʠʨʫʙʢʘʤ, 

ʫʟʣʽʩʩʷʤ, ʚʽʜʢʨʠʪʠʤ ʛʘʣʷʚʠʥʘʤ, ʯʘʩʪʦ ʦʙʠʨʘʶʯʠ ʘʥʪʨʦʧʦʛʝʥʥʦ ʪʨʘʥʩʬʦʨʤʦʚʘʥʽ 

ʤʽʩʮʷ, ʪʘʢʽ ʷʢ ʧʦʣʷ, ʩʘʜʠ, ʧʨʠʚʘʪʥʽ ʩʘʜʠʙʠ, ʛʦʨʦʜʠ. ʏʘʩʪʦ ʪʨʘʧʣʷʻʪʴʩʷ ʫ ʚʝʣʠʢʽʡ 

ʢʽʣʴʢʦʩʪʽ ʚ ʤʽʩʪʘʭ, ʩʝʣʠʱʘʭ ʤʽʩʴʢʦʛʦ ʪʠʧʫ ʪʘ ʩʝʣʘʭ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʙʘʟʦʚʽ 

ʝʣʝʤʝʥʪʠ ʣʶʜʩʴʢʠʭ ʞʠʪʝʣ ʪʘ ʜʦʨʦʞʥʴʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚ ʷʢʦʩʪʽ ʩʭʦʚʢʽʚ ʪʘ ʤʽʩʮʴ 

ʥʝʨʝʩʪʫ. ʈʦʧʫʭʘ ʟʝʣʝʥʘ ʻ ʪʠʧʦʚʠʤ ʤʝʰʢʘʥʮʝʤ ʪʘʢʠʭ ʦʩʝʣʠʱ ʟ ʈʝʟʦʣʶʮʽʾ 4 

ɹʝʨʥʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ, ʷʢ ʤʦʢʨʽ ʘʙʦ ʚʦʣʦʛʽ ʚʠʩʦʢʦʪʨʘʚʥʽ ʪʘ ʧʘʧʦʨʦʪʝʚʽ ʫʟʣʽʩʩʷ ʪʘ 

ʣʫʢʠ (E5.4). 

ʄʦʨʬʦʣʦʛʽʯʥʠʡ ʦʧʠʩ. ɿʝʣʝʥʽ ʨʦʧʫʭʠ ʤʘʶʪʴ ʯʽʪʢʦ ʚʠʨʘʞʝʥʠʡ ʩʪʘʪʝʚʠʡ 

ʜʠʤʦʨʬʽʟʤ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʤʝʥʰʠʭ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʘʭ ʩʘʤʮʽʚ (ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʜʦʩʣʽʜʞʝʥʴ ʚ ʩʝʨʝʜʥʴʦʤʫ 62,56 ʤʤ ʧʨʦʪʠ 72,53 ʤʤ ʜʣʷ ʩʘʤʠʮʴ). ʄʦʨʬʦʣʦʛʽʯʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʜʫ ʟ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʫ ʚʠʛʣʷʜʽ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʨʦʤʽʨʽʚ ʪʘ ʚʠʨʘʭʫʚʘʥʠʭ ʽʥʜʝʢʩʽʚ ʥʘʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʽ (ʪʘʙʣ. 3.11) 

ʜʣʷ ʩʘʤʮʽʚ (n=101) ʪʘ ʩʘʤʠʮʴ (n=24). 

 

ʊʘʙʣʠʮʷ  3.11  

ʉʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʨʦʤʽʨʽʚ ʜʣʷ ʦʙʦʭ ʩʪʘʪʝʡ ʨʦʧʫʭʠ ʟʝʣʝʥʦʾ ʪʘ 

ʨʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʷʥʥʷ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ t-ʢʨʠʪʝʨʽʷ ʉʪʴʶʜʝʥʪʘ 

(df=123; ʨ<0,05). 

 ʉʘʤʮʽ ǁǁ ʉʘʤʠʮʽ ǀǀ 

t-value p 
ʇʨʦʤʽʨ 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 

Min  

(ʤʤ) 

Max 

(ʤʤ) 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 

Min  

(ʤʤ) 

Max 

(ʤʤ) 
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(ʤʤ) (ʤʤ) 

L.  62,56Ñ4,40 52,60 71,76 72,53Ñ7,02 57,80 83,80 -8,7767 0,0000 

L.c. 17,58Ñ1,02 15,30 19,83 22,80Ñ4,69 16,19 32,12 -10,3277 0,0000 

D.r.-o. 7,04Ñ0,59 5,18 7,97 7,81Ñ1,14 5,02 9,21 -4,6223 0,0000 

L.o. 6,41Ñ0,70 4,86 7,86 7,07Ñ1,06 5,45 8,80 -3,7185 0,0003 

F. 22,45Ñ2,06 17,45 26,86 26,14Ñ4,59 19,90 36,70 -5,9817 0,0000 

T. 22,85Ñ1,74 18,31 27,01 26,14Ñ3,71 19,84 32,82 -6,4485 0,0000 

L.c.s. 14,50Ñ1,25 12,13 17,71 16,61Ñ2,51 12,48 21,00 -5,9236 0,0000 

D.h. 4,48Ñ0,64 3,03 5,90 5,27Ñ0,98 2,29 6,69 -4,8375 0,0000 

L.t.ci. 3,49Ñ0,55 2,00 4,77 4,21Ñ0,68 2,90 5,30 -5,4149 0,0000 

L.pr.  12,99Ñ1,30 9,86 16,4 16,03Ñ2,35 11,69 19,9 -8,6196 0,0000 

Lt.pr.  5,12Ñ0,93 3,00 7,97 6,85Ñ1,53 3,11 8,81 -7,1107 0,0000 

D.n.o. 4,07Ñ0,49 2,61 5,55 4,96Ñ0,90 3,25 6,29 -6,6190 0,0000 

Sp.oc. 8,30Ñ0,72 6,91 9,83 9,6Ñ1,53 7,11 12,4 -6,4993 0,0000 

Sp.in. 3,50Ñ0,53 2,12 4,72 4,44Ñ0,74 3,07 5,75 -7,1747 0,0000 

Sp.ip. 5,16Ñ0,73 3,14 6,86 6,13Ñ1,11 3,96 7,94 -5,2481 0,0000 

D.tym.o. 2,55Ñ0,53 1,12 3,96 3,22Ñ0,70 2,09 4,46 -5,1986 0,0000 

Lt.p.  5,10Ñ0,65 3,66 6,91 6,09Ñ0,91 4,18 7,56 -6,0920 0,0000 

Lt.c. 21,33Ñ1,54 17,70 24,57 24,08Ñ2,93 19,25 29,30 -6,4259 0,0000 

L.tym.  3,39Ñ0,56 2,12 4,91 3,98Ñ0,64 2,54 4,85 -4,4647 0,0000 

L.c./L. 0,28Ñ0,01 0,25 0,34 0,31Ñ0,04 0,25 0,39 -5,2817 0,0000 

L.c./Lt.c. 0,82Ñ0,05 0,73 1,01 0,94Ñ0,16 0,72 1,43 -6,0165 0,0000 

D.n.o./D.r.-o. 0,58Ñ0,08 0,37 0,87 0,63Ñ0,09 0,45 0,82 -2,8794 0,0047 

Sp.in./Sp.oc. 0,42Ñ0,05 0,25 0,57 0,46Ñ0,05 0,37 0,65 -2,9972 0,0032 

L.o./L.c. 0,36Ñ0,03 0,26 0,47 0,31Ñ0,04 0,25 0,41 5,4467 0,0000 

L.o./L.tym.  1,93Ñ0,34 1,14 3,18 1,79Ñ0,20 1,45 2,14 1,9112 0,0583 

D.tym.o./L.t

ym. 
0,76Ñ0,15 0,39 1,19 0,81Ñ0,14 0,55 1,23 -1,5423 0,1255 

Lt.p./Lt.c.  0,23Ñ0,02 0,17 0,29 0,25Ñ0,03 0,21 0,34 -2,1813 0,0310 
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L.pr./Lt.pr.  2,61Ñ0,50 1,66 4,55 2,42Ñ0,57 1,72 4,73 1,5365 0,1269 

F./T. 0,98Ñ0,06 0,84 1,17 0,99Ñ0,06 0,81 1,16 -1,0699 0,2867 

L./F. 2,80Ñ0,23 2,36 3,43 2,81Ñ0,28 2,28 3,24 -0,2034 0,8391 

L./T.  2,74Ñ0,17 2,22 3,27 2,79Ñ0,25 2,43 3,31 -1,2530 0,2125 

D.h./L.t.ci. 1,30Ñ0,23 0,83 2,13 1,25Ñ0,17 0,78 1,57 1,0028 0,3179 

T./L.t.ci.  6,69Ñ1,14 4,45 11,19 6,26Ñ0,68 5,13 7,58 1,7506 0,0825 

L./(F.+T.) 1,38Ñ0,09 1,14 1,67 1,40Ñ0,12 1,18 1,62 -0,7208 0,4724 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ t-ʪʝʩʪʫ ʜʣʷ B. viridis ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʽ 

ʚʽʜʤʽʥʥʦʩʪʽ (p<0,05) ʤʽʞ ʩʪʘʪʷʤʠ ʫ ʥʘʩʪʫʧʥʠʭ ʘʙʩʦʣʶʪʥʠʭ ʟʥʘʯʝʥʥʷʭ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ (ʪʘʙʣ. 3.8): L., L.c., D.r.-o., L.o., F., T., L.c.s., D.h., L.t.ci., 

L.pr., Lt.pr., D.n.o., Sp.oc., Sp.in., Sp.ip., D.tym.o., Lt.p., Lt.c., L.tym., L.c./L., 

L.c./Lt.c., D.n.o./D.r.-o., Sp.in./Sp.oc., L.o./L.c., Lt.p./Lt.c. 

ʉʝʟʦʥʥʘ ʪʘ ʜʦʙʦʚʘ ʘʢʪʠʚʥʽʩʪʴ. ɿʝʣʝʥʽ ʨʦʧʫʭʠ ʚʠʭʦʜʷʪʴ ʽʟ ʟʠʤʦʚʦʾ ʩʧʣʷʯʢʠ, 

ʟʛʽʜʥʦ ʩʧʦʩʪʝʨʝʞʝʥʴ ʥʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ +12 - +13 Áʉ 

ʥʘʧʨʠʢʽʥʮʽ ʙʝʨʝʟʥʷ ï ʧʦʯʘʪʢʫ ʢʚʽʪʥʷ. ʅʝʨʝʩʪʦʚʠʡ ʧʝʨʽʦʜ ʪʨʠʚʘʻ ʟ ʙʝʨʝʟʥʷ ʧʦ 

ʯʝʨʚʝʥʴ. ʅʘʡʙʽʣʴʰ ʨʘʥʥʷ ʨʝʻʩʪʨʘʮʽʷ ʚʠʜʫ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʪʝʨʠʪʦʨʽʾ ʤ. ʅʦʚʦʛʨʘʜ-

ɺʦʣʠʥʩʴʢʠʡ, ʅʦʚʦʛʨʘʜ-ɺʦʣʠʥʩʴʢʦʛʦ ʨ-ʥʫ, ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ 08.03.2017. 

ʅʘʡʧʽʟʥʽʰʘ ʨʝʻʩʪʨʘʮʽʷ ʟʘʬʽʢʩʦʚʘʥʘ 25.10.2021 ʫ ʩ. ɹʝʨʝʞʥʠʮʷ ɼʫʙʨʦʚʠʮʴʢʦʛʦ ʨ-ʥʫ 

ʈʽʚʥʝʥʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɼʦʙʦʚʘ ʘʢʪʠʚʥʽʩʪʴ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʟʘʭʦʜʫ ʩʦʥʮʷ ʽ ʪʨʠʚʘʻ ʟ 

21:00 ʜʦ 6:00. 

ʏʠʩʝʣʴʥʽʩʪʴ. ɼʘʥʽ ʱʦʜʦ ʯʠʩʝʣʴʥʦʩʪʽ ʪʘ ʯʘʩʪʦʪʠ ʪʨʘʧʣʷʥʥʷ B. viridis ʥʘ 

ʤʘʨʰʨʫʪʥʠʭ ʦʙʣʽʢʘʭ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ (ɼʦʜʘʪʦʢ 6ɿ). ʅʘ ʪʝʨʠʪʦʨʽʾ ʟʘʢʠʥʫʪʦʛʦ 

ʣ̔ ʢʘʨʥʷʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʧʦʙʣʠʟʫ ʩʘʜʠʙʠ ʈʽʚʥʝʥʩʴʢʦʛʦ ʇɿ ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ 

ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ, ʟʝʣʝʥʽ ʨʦʧʫʭʠ ʘʙʠ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʧʽʜ ʯʘʩ ʧʝʨʝʚʽʨʢʠ ʫ 2013 ʽ 

2018 ʨʦʢʘʭ ʫ ʢʽʣʴʢʦʩʪʽ 1 ʽ 1 ʦʩʦʙʠʥʘ ʚʽʜʧʦʚʽʜʥʦ. ʋ 2014 ʽ 2020 ʨʦʢʘʭ ʮʝʡ ʚʠʜ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʟʘʢʠʥʫʪʠʭ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʢʦʣʦʜʷʟʽʚ ʥʝ ʨʝʻʩʪʨʫʚʘʚʩʷ. ʋ ʧʦʟʘʥʝʨʝʩʪʦʚʠʡ 

ʧʝʨʽʦʜ ʥʘ ʤʘʨʰʨʫʪʥʠʭ ʦʙʣʽʢʘʭ ʯʠʩʝʣʴʥʽʩʪʴ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 0,8 ʜʦ 13 ʦʩ./100ʤ 

ʤʘʨʰʨʫʪʫ. ʋ ʧʝʨʽʦʜ ʚʠʭʦʜʫ ʮʴʦʛʦʨʽʯʢʽʚ ʦʜʨʘʟʫ ʧʽʩʣʷ ʤʝʪʘʤʦʨʬʦʟʫ ʮʝ ʟʥʘʯʝʥʥʷ 

ʩʪʘʥʦʚʠʣʦ 34,67 ʦʩ./100ʤ ʤʘʨʰʨʫʪʫ. ʏʠʩʝʣʴʥʽʩʪʴ ʜʣʷ ʨʝʛʽʦʥʫ ʜʦʩʣʽʜʞʝʥʴ ʫ 
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ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʧʝʨʝʜʥʽʤʠ ʜʘʥʠʤʠ ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ, ʘ ʪʘʢʦʞ ʜʣʷ ɹʽʣʦʨʫʩʽ 

(ɼʦʜʘʪʦʢ 9) ʧʦʢʘʟʫʻ ʤʦʞʣʠʚʫ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʤʝʥʰʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ, ʧʨʦʪʝ ʜʣʷ 

ʨʦʟʫʤʽʥʥʷ ʪʨʝʥʜʫ ʧʦʪʨʽʙʥʽ ʜʦʜʘʪʢʦʚʽ ʜʘʥʽ ʪʘ ʤʦʥʽʪʦʨʠʥʛʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʋ ʥʝʨʝʩʪʦʚʠʡ ʧʝʨʽʦʜ ʥʘ ʪʝʨʠʪʦʨʽʾ ʥʝʨʝʩʪʦʚʦʾ ʚʦʜʦʡʤʠ (ʢʦʧʘʥʢʘ, ʧʣʦʱʝʶ 

0,036 ʛʘ) ʚ ʩ. ʇʽʱʘ ʐʘʮʴʢʦʛʦ ʨ-ʥʫ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ 30.04.2021 ʙʫʣʦ ʚʠʷʚʣʝʥʦ 

18 ʚʦʢʘʣʽʟʫʶʯʠʭ ʩʘʤʮʽʚ ʟʝʣʝʥʠʭ ʨʦʧʫʭ. ɺ ʩ. ɼʫʙʽʚʢʘ, ɺʦʣʦʜʠʤʠʨʝʮʴʢʦʛʦ ʨʘʡʦʥʫ 

ʈʽʚʥʝʥʩʴʢʦʾ ʦʙʣʘʩʪʽ ʙʫʣʦ ʥʘʨʘʭʦʚʘʥʦ ʫ ʪʠʤʯʘʩʦʚʽʡ ʥʝʨʝʩʪʦʚʽʡ ʚʦʜʦʡʤʽ 50 ʦʩʦʙʠʥ 

B. viridis, ʟ ʷʢʠʭ 8 ʙʫʣʠ ʩʘʤʠʮʷʤʠ. ʇʝʨʰʽ ʘʤʧʣʝʢʩʫʩʠ ʧʽʜ ʯʘʩ ʩʝʟʦʥʫ ʨʦʟʤʥʦʞʝʥʥʷ 

ʙʫʣʠ ʧʦʤʽʯʝʥʽ 9.05.2021. 

ʈʝʟʫʣʴʪʘʪʠ ʙʽʦʢʣʽʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʧʨʦʚʝʜʝʥʦʛʦ ʙʽʦʢʣʽʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ (ɼʦʜʘʪʦʢ 8ʀ), ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚ 

ʢʦʥʪʝʢʩʪʽ ʥʘʷʚʥʦʩʪʽ ʢʦʤʙʽʥʘʮʽʡ 19 ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ 

ʽʩʥʫʚʘʥʥʷ ʟʝʣʝʥʦʾ ʨʦʧʫʭʠ ʻ 6,21%  ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ ʪʘ ʱʝ 3,09% 

ʪʝʨʠʪʦʨʽʾ ʻ ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʾʾ ʽʩʥʫʚʘʥʥʷ. ʉʫʤʘʨʥʦ ʮʽ ʧʦʢʘʟʥʠʢʠ (ʥʘ 2000 

ʨʽʢ) ʩʢʣʘʜʘʶʪʴ 9,30% ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ (ɼʦʜʘʪʦʢ 2).  

ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘʡʙʽʣʴʰʠʡ ʚʢʣʘʜ ʚ ʧʦʙʫʜʦʚʘʥʫ ʤʦʜʝʣʴ 

ʤʘʶʪʴ ʥʘʩʪʫʧʥʽ ʬʘʢʪʦʨʠ: bio13 (ʦʧʘʜʠ ʥʘʡʚʦʣʦʛʽʰʦʛʦ ʤʽʩʷʮʷ, 16,8%) ʪʘ bio10 

(ʩʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʡʪʝʧʣʽʰʦʛʦ ʢʚʘʨʪʘʣʫ, 13,3%) (ɼʦʜʘʪʦʢ 10ʀ). ɿʛʽʜʥʦ ʟ 

ʨʝʟʫʣʴʪʘʪʘʤʠ jackknife-ʪʝʩʪʫ ʙʽʦʢʣʽʤʘʪʠʯʥʠʡ ʧʦʢʘʟʥʠʢ bio13 ʤʘʻ ʥʘʡʙʽʣʴʰʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʚʢʣʘʜʫ ʚ ʤʦʜʝʣʴ ʟʘ ʚʝʣʠʯʠʥʦʶ AUC, ʦʩʢʽʣʴʢʠ ʤʽʩʪʠʪʴ ʥʘʡʙʽʣʴʰ 

ʟʥʘʯʫʱʫ ʟ ʪʦʯʢʠ ʟʦʨʫ ʤʦʜʝʣʽ ʽʥʬʦʨʤʘʮʽʶ ï ʧʘʨʘʤʝʪʨʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ 

ʧʦʙʫʜʦʚʽ 25 ʨʝʧʣʽʢ ʤʦʜʝʣʽ (AUC=0,67).  

ɿʛʽʜʥʦ ʟ ʧʦʙʫʜʦʚʘʥʠʤʠ ʧʨʦʛʥʦʩʪʠʯʥʠʤʠ ʤʦʜʝʣʷʤʠ ʧʦʰʠʨʝʥʥʷ ʟʝʣʝʥʦʾ 

ʨʦʧʫʭʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʟʥʘʯʝʥʴ 19 ʙʽʦʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʜʦ 2050 

ʨʦʢʫ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʚʠʜʫ ʙʫʜʫʪʴ 16,40% ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ 

ʨʝʛʽʦʥʫ ʪʘ ʱʝ 23,04% - ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʠʤʠ. ʉʫʤʘʨʥʦ ʮʽ ʧʦʢʘʟʥʠʢʠ ʩʢʣʘʜʘʶʪʴ 

39,44% ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ, ʱʦ ʜʝʤʦʥʩʪʨʫʻ ʟʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ 

ʪʝʨʠʪʦʨʽʡ, ʩʧʨʠʷʪʣʠʚʠʭ ʜʣʷ ʮʠʭ ʘʤʬʽʙʽʡ ʟʘ ʩʚʦʾʤʠ ʢʣʽʤʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ. 

ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʜʝʪʝʨʤʽʥʘʮʽʾ ʧʨʠ ʮʴʦʤʫ ʩʢʣʘʜʘʻ R2=0,99 (ɼʦʜʘʪʦʢ 3). 



138 

ɻʦʩʧʦʜʘʨʩʴʢʝ ʟʥʘʯʝʥʥʷ. ʆʪʨʫʪʘ ʟʝʣʝʥʠʭ ʨʦʧʫʭ ʷ ʜʞʝʨʝʣʦʤ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʜʣʷ ʧʦʪʨʝʙ ʬʘʨʤʘʢʦʣʦʛʽʾ ʪʘ ʙʽʦʪʝʭʥʦʣʦʛʽʾ. ʊʘʢ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, 

ʱʦ ʧʨʠ ʧʨʠʞʠʪʪʻʚʦʤʫ ʥʝʣʝʪʘʣʴʥʦʤʫ ʚʠʜʽʣʝʥʥʽ ʦʪʨʫʪʠ ʟ ʦʨʛʘʥʽʟʤʫ ʨʦʧʫʭ, ʦʪʨʫʪʘ 

ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ ʧʦʢʘʟʥʠʢʠ ʭʨʦʥʦʤʝʪʨʠʯʥʠʭ ʪʝʩʪʽʚ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ (ʥʘ ʧʨʠʢʣʘʜʽ 

ʢʨʦʚʽ ʢʨʦʣʽʚ). ʆʪʨʫʪʘ ʟʝʣʝʥʠʭ ʨʦʧʫʭ ʟʥʘʯʥʦ ʧʦʜʦʚʞʫʚʘʣʘ ʯʘʩ ʬʦʨʤʫʚʘʥʥʷ ʟʛʫʩʪʢʫ 

ʫ ʪʝʩʪʫʚʘʥʥʽ ʪʨʦʤʙʽʥʦʚʦʛʦ ʯʘʩʫ (ʊʊ, ʪʦʙʪʦ ʧʝʨʽʦʜʫ, ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʬʽʙʨʠʥʦʛʝʥʫ ʥʘ ʬʽʙʨʠʥ ʽ ʬʦʨʤʫʚʘʥʥʷ ʬʽʙʨʠʥʦʚʦʛʦ ʟʛʫʩʪʢʫ ʧʨʠ ʜʦʜʘʚʘʥʥʽ ʜʦ 

ʮʠʪʨʘʪʥʦʾ ʧʣʘʟʤʠ ʪʨʦʤʙʽʥʫ) (Udovychenko et al., 2019). ʍʦʯʘ ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ ʙʫʣʦ 

ʧʦʢʘʟʘʥʦ, ʱʦ ʢʦʤʧʦʥʝʥʪʠ ʦʪʨʫʪʠ ʥʝ ʘʢʪʠʚʫʚʘʣʠ ʧʨʦʪʨʦʤʙʽʥ, ʧʣʘʟʤʽʥʦʛʝʥ, ʧʨʦʪʝʾʥ-

ʉ ʪʘ ʬʘʢʪʦʨ ʍ ʧʣʘʟʤʠ ʢʨʦʚʽ. ʇʨʦʪʝ ʫ ʧʝʚʥʠʭ ʜʦʟʘʭ ʩʠʨʘ ʦʪʨʫʪʘ ʽʥʜʫʢʫʚʘʣʘ 

ʧʨʦʮʝʩʠ ʘʛʨʝʛʘʮʽʾ ʫ ʟʙʘʛʘʯʝʥʽʡ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʽ ʢʨʦʚʽ ʢʨʦʣʽʚ (Udovychenko et 

al., 2019). 

 

ʊʨʠʪʦʥ ʟʚʠʯʘʡʥʠʡ (Lissotriton vulgaris) 

ʆʭʦʨʦʥʥʠʡ ʩʪʘʪʫʩ. ʊʨʠʪʦʥ ʟʚʠʯʘʡʥʠʡ ʚʢʣʶʯʝʥʠʡ ʜʦ ɼʦʜʘʪʢʫ ɯɯɯ ɹʝʨʥʩʴʢʦʾ 

ʢʦʥʚʝʥʮʽʾ ʪʘ ʜʦ ʏʝʨʚʦʥʦʛʦ ʩʧʠʩʢʫ ʄʉʆʇ ʧʽʜ ʢʘʪʝʛʦʨʽʻʶ LC. ʉʧʝʮʽʘʣʴʥʦʛʦ 

ʦʭʦʨʦʥʥʦʛʦ ʩʪʘʪʫʩʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʟʛʽʜʥʦ ʯʠʥʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʥʝ ʤʘʻ 

ʧʨʦʪʝ ʟʘʥʝʩʝʥʠʡ ʜʦ ʩʧʠʩʢʫ ʨʝʛʽʦʥʘʣʴʥʦ ʨʽʜʢʽʩʥʠʭ ʚʠʜʽʚ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʦʩʦʙʣʠʚʽʡ 

ʦʭʦʨʦʥʽ ʫ ɺʦʣʠʥʩʴʢʽʡ ʪʘ ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ ʦʙʣʘʩʪʷʭ. 

ʈʦʟʧʦʚʩʶʜʞʝʥʥʷ ʪʘ ʭʘʨʘʢʪʝʨʥʽ ʦʩʝʣʠʱʘ. ʊʨʠʪʦʥ ʟʚʠʯʘʡʥʠʡ (L. vulgaris) 

ʪʨʘʧʣʷʻʪʴʩʷ ʥʘ ʫʩʽʡ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ (ɼʦʜʘʪʦʢ 7ɯ). ʂʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʠʭ 

ʟʘʧʠʩʽʚ ʩʢʣʘʜʘʻ 613 (ʂʠʾʚʩʴʢʘ ʦʙʣ. ï 112, ɾʠʪʦʤʠʨʩʴʢʘ ʦʙʣ. ï 194, ʈʽʚʥʝʥʩʴʢʘ ʦʙʣ. 

ï 93, ɺʦʣʠʥʩʴʢʘ ʦʙʣ. ï 175, ʃʴʚʽʚʩʴʢʘ ʦʙʣ. ï 27, ʍʤʝʣʴʥʠʮʴʢʘ ʦʙʣ. - 7, 

ʊʝʨʥʦʧʽʣʴʩʴʢʘ ʦʙʣ. - 5). ʊʨʠʪʦʥ ʟʚʠʯʘʡʥʠʡ ʥʘʡʯʘʩʪʽʰʝ ʧʨʠʫʨʦʯʝʥʠʡ ʜʦ ʣʽʩʦʚʠʭ 

ʦʩʝʣʠʱ ʪʘ ʝʢʦʪʦʥʥʠʭ ʜʽʣʷʥʦʢ. ɺʠʜ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʦʶ ʝʢʦʣʦʛʽʯʥʦʶ 

ʧʣʘʩʪʠʯʥʽʩʪʶ, ʽ ʤʦʞʝ ʟʘʡʤʘʪʠ ʜʦʚʦʣʽ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʦʩʝʣʠʱ. ʇʽʜ ʯʘʩ ʥʝʨʝʩʪʫ 

ʟʚʠʯʘʡʥʽ ʪʨʠʪʦʥʠ ʘʛʨʝʛʫʶʪʴʩʷ ʫ ʚʦʜʦʡʤʘʭ ʟʽ ʩʪʦʷʯʦʁ  ʘʙʦ ʩʣʘʙʦʧʨʦʪʦʯʥʦʶ ʚʦʜʦʶ. 

ɺʦʥʠ ʙʫʣʠ ʥʝʦʜʥʦʨʘʟʦʚʦ ʚʠʷʚʣʝʥʽ ʚ ʦʟʝʨʘʭ, ʢʦʧʘʥʢʘʭ, ʩʪʘʚʢʘʭ ʨʠʙʥʠʭ 

ʛʦʩʧʦʜʘʨʩʪʚ, ʩʝʟʦʥʥʠʭ ʢʘʣʶʞʘʭ, ʟʘʣʠʰʢʦʚʠʭ, ʟʘʧʦʚʥʝʥʠʭ ʚʦʜʦʶ, ʷʤʘʭ ʧʽʩʣʷ 

ʜʦʙʫʚʘʥʥʷ ʙʫʨʰʪʠʥʫ, ʧʨʠʜʦʨʦʞʥʭ̔ ʢʘʥʘʚʘʭ ʟ ʚʦʜʦʶ, ʽʨʠʛʘʮʽʡʥʠʭ ʢʘʥʘʣʘʭ, 
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ʩʪʨʫʤʢʘʭ, ʙʦʣʦʪʘʭ ʪʘ ʢʦʣʦʜʷʟʷʭ. ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʥʝʨʝʩʪʫ ʪʨʠʪʦʥʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʝʛʘʪʠʚʥʠʤ ʛʽʜʨʦʪʘʢʩʠʩʦʤ ʽ ʧʦʣʠʰʘʶʪʴ ʾʭ. ɺ ʮʝʡ ʯʘʩ ʚʦʥʠ 

ʤʝʰʢʘʶʪʴ ʚ ʧʽʜʩʪʠʣʮʽ, ʧʦʨʦʞʥʠʥʘʭ ʛʨʫʥʪʫ, ʪʨʫʭʣʷʚʽʡ ʜʝʨʝʚʠʥʽ ʯʘʛʘʨʥʠʢʦʚʠʭ 

ʭʘʱʽʚ, ʣʽʩʽʚ (ʤʽʰʘʥʠʭ, ʭʚʦʡʥʠʭ ʪʘ ʣʠʩʪʷʥʠʭ), ʰʪʫʯʥʠʭ ʥʘʩʘʜʞʝʥʴ. ʏʘʩʪʦ ʾʭ 

ʟʥʘʭʦʜʷʪʴ ʚ ʧʘʨʢʘʭ, ʙʦʣʦʪʠʩʪʠʭ ʚʦʣʦʛʠʭ ʜʽʣʷʥʢʘʭ. ɺ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ ʯʘʩʪʦ 

ʪʨʘʧʣʷʻʪʴʩʷ ʚ ʧʦʛʨʝʙʘʭ, ʢʦʣʦʜʷʟʷʭ, ʥʘ ʛʦʨʦʜʘʭ, ʚ ʝʣʝʤʝʥʪʘʭ ʬʫʥʜʘʤʝʥʪʫ ʞʠʣʠʭ ʪʘ 

ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʩʧʦʨʫʜ. ɿ ʧʝʨʝʣʽʢʫ ʦʩʝʣʠʱ ʟ ʈʝʟʦʣʶʮʽʾ 4 ɹʝʨʥʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ 

ʪʨʠʪʦʥ ʟʚʠʯʘʡʥʠʡ ʪʨʘʧʣʷʻʪʴʩʷ ʚ ʪʘʢʠʭ, ʷʢ: ʟʘʙʦʣʦʯʝʥʽ ʭʚʦʡʥʽ ʣʽʩʠ ʥʝʤʦʨʘʣʴʥʦʾ 

ʟʦʥʠ (G3.E), ʤʽʰʘʥʽ ʜʫʙʦʚʦ-ʚ`ʷʟʦʚʦ-ʷʩʝʥʝʚʽ ʣʽʩʠ ʚʝʣʠʢʠʭ ʨʽʯʦʢ (G1.22), ʙʝʨʝʟʦʚʽ 

ʣʽʩʠ ʟʽ ʩʬʘʛʥʦʚʠʤʠ ʤʦʭʘʤʠ (G1.51). 

ʄʦʨʬʦʣʦʛʽʯʥʠʡ ʦʧʠʩ. ʊʨʠʪʦʥ ʟʚʠʯʘʡʥʠʡ ï ʥʝʚʝʣʠʢʘ ʭʚʦʩʪʘʪʘ ʘʤʬʽʙʽʷ, ʦʜʠʥ 

ʟ ʜʚʦʭ ʚʠʜʽʚ ʨʦʜʠʥʠ Salamandridae, ʷʢʽ ʤʝʰʢʘʶʪʴ ʥʘ ʪʝʨʠʪʦʨʽʾ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ 

ʇʦʣʽʩʩʷ. ɿʘʛʘʣʴʥʘ ʜʦʚʞʠʥʘ ʪʽʣʘ ʟ ʭʚʦʩʪʦʤ ʩʷʛʘʻ ʟʛʽʜʥʦ ʧʨʦʤʽʨʽʚ ʩʢʣʘʜʘʻ ʚʽʜ 37,87 ʫ 

ʩʘʤʮʽʚ ʜʦ 38,05 ʤʤ ʫ ʩʘʤʠʮʴ. ɼʦʚʞʠʥʘ ʚʽʜ ʢʽʥʯʠʢʘ ʤʦʨʜʠ ʜʦ ʢʣʦʘʢʠ ʥʝ 

ʚʽʜʨʽʟʥʷʻʪʩʷ ʤʽʞ ʩʪʘʪʷʤʠ. ʄʦʨʬʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʜʫ ʟ ʜʦʩʣʽʜʞʫʚʘʥʦʾ 

ʪʝʨʠʪʦʨʽʾ ʫ ʚʠʛʣʷʜʽ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʨʦʤʽʨʽʚ ʪʘ ʚʠʨʘʭʫʚʘʥʠʭ 

ʽʥʜʝʢʩʽʚ ʥʘʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʽ (ʪʘʙʣ. 3.12) ʜʣʷ ʩʘʤʮʽʚ (n=203) ʪʘ ʩʘʤʠʮʴ (n=255). 

 

ʊʘʙʣʠʮʷ  3.12  

ʉʝʨʝʜʥʽ ʧʦʢʘʟʥʠʤʠ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʨʦʤʽʨʽʚ ʜʣʷ ʦʙʦʭ ʩʪʘʪʝʡ ʪʨʠʪʦʥʘ 

ʟʚʠʯʘʡʥʦʛʦ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʷʥʥʷ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ t-ʢʨʠʪʝʨʽʷ 

ʉʪʴʶʜʝʥʪʘ (df=456; ʨ<0,05). 

 ʉʘʤʮʽ ǁǁ ʉʘʤʠʮʽ ǀǀ 

t-value p 
ʇʨʦʤʽʨ 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 

(ʤʤ) 

Min  

(ʤʤ) 

Max 

(ʤʤ) 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 

(ʤʤ) 

Min  

(ʤʤ) 

Max 

(ʤʤ) 

L.  30,06Ñ2,40 22,94 37,35 30,50Ñ3,28 22,21 39,92 -1,58105 0,1145 

L.c. 7,81Ñ0,69 6,26 9,82 7,55Ñ0,85 5,20 9,82 3,52329 0,0004 

D.r.-o. 2,03Ñ0,29 1,13 3,00 1,94Ñ0,33 1,08 2,93 2,88756 0,0040 

Lt.c. 4,94Ñ0,45 4,09 6,44 4,98Ñ0,55 3,38 7,07 -0,77983 0,4358 
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L.cd. 37,04Ñ4,14 25,84 48,08 32,28Ñ4,15 20,79 42,57 12,18198 0,0000 

LiE  16,31Ñ1,74 11,29 22,15 16,89Ñ2,43 10,07 24,67 -2,81207 0,0051 

P.a. 10,54Ñ1,21 7,68 14,19 9,38Ñ1,17 6,45 12,35 10,27945 0,0000 

P.p. 11,44Ñ1,21 8,58 15,45 9,97Ñ1,03 7,13 13,24 13,94827 0,0000 

L.c./L. 0,26Ñ0,01 0,20 0,30 0,24Ñ0,01 0,19 0,29 7,27937 0,0000 

L.c//Lt.c. 1,58Ñ0,11 1,20 1,93 1,51Ñ0,12 1,11 1,95 5,55099 0,0000 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ t-ʪʝʩʪʫ ʜʣʷ L. vulgaris ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʽ 

ʚʽʜʤʽʥʥʦʩʪʽ (p<0,05) ʤʽʞ ʩʪʘʪʷʤʠ ʫ ʥʘʩʪʫʧʥʠʭ ʘʙʩʦʣʶʪʥʠʭ ʟʥʘʯʝʥʥʷʭ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʽʥʜʝʢʩʽʚ (ʪʘʙʣ. 3.12): L.c., D.r.-o., L.cd., LiE, P.a., 

P.p., L.c./L., L.c//Lt.c. 

ʉʝʟʦʥʥʘ ʪʘ ʜʦʙʦʚʘ ʘʢʪʠʚʥʽʩʪʴ. ʉʝʟʦʥʥʘ ʘʢʪʠʚʥʽʩʪʴ ʧʦʯʠʥʘʻʪʴʩʷ ʥʘʧʨʠʢʽʥʮʽ 

ʙʝʨʝʟʥʷ ï ʥʘ ʧʦʯʘʪʢʫ ʢʚʽʪʥʷ. ʅʘʡʙʽʣʴʰ ʨʘʥʥʷ ʨʝʻʩʪʨʘʮʽʷ ʚʠʜʫ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ 

21.03.2019 ʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʤʘʩʠʚʫ ʇʝʨʝʙʨʦʜʠ, ʢʚ. 47 ʚʠʜ. 12, ʈʽʚʥʝʥʩʴʢʦʛʦ ʇɿ, 

ɼʫʙʨʦʚʠʮʴʢʦʛʦ ʨ-ʥʫ ʈʽʚʥʝʥʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʢʦʣʠ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʟʥʘʭʽʜʢʫ 

19.02.2020 ʥʘ ʪʝʨʠʪʦʨʽʾ ʩ. ʇʦʯʘʧʢʠ ʈʽʚʥʝʥʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʢʦʣʠ ʪʚʘʨʠʥʘ ʙʫʣʘ 

ʟʥʘʡʜʝʥʘ ʚ ʢʦʣʦʜʷʟʽ, ʧʨʦʪʝ ʜʘʥʘ ʨʝʻʩʪʨʘʮʽʷ ʥʝ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʧʦʯʘʪʦʢ 

ʘʢʪʠʚʥʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʦʯʝʚʠʜʥʦ, ʱʦ ʪʚʘʨʠʥʘ ʧʝʨʝʙʫʚʘʣʘ ʥʘ ʟʠʤʽʚʣʽ ʽ ʙʫʣʘ ʚʠʣʦʚʣʝʥʘ 

ʟ ʢʦʣʦʜʷʟʷ ʚʠʧʘʜʢʦʚʦ. ɸʢʪʠʚʥʽʩʪʴ ʪʨʠʚʘʻ ʜʦ ʧʦʯʘʪʢʫ-ʩʝʨʝʜʠʥʠ ʞʦʚʪʥʷ. ʅʘʡʙʽʣʴʰ 

ʧʽʟʥʷ ʨʝʻʩʪʨʘʮʽʷ ʚʠʜʫ ʟʘʬʽʢʩʦʚʘʥʘ 20.10.2018 ʫ ʣʽʩʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ɯʚʘʥʢʽʚʩʴʢʦʛʦ ʨ-

ʥʫ, ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɿʠʤʫʶʪʴ L. vulgaris ʫ ʣʽʩʦʚʽʡ ʧʽʜʩʪʠʣʮʽ, ʫ ʥʘʛʨʦʤʘʜʞʝʥʥʷʭ 

ʣʠʩʪʢʦʚʦʛʦ ʦʧʘʜʫ, ʪʨʫʭʣʷʚʠʭ ʧʥʷʭ, ʥʦʨʘʭ ʽʥʰʠʭ ʪʚʘʨʠʥ, ʧʦʨʦʞʥʠʥʘʭ ʛʨʫʥʪʫ ʥʘ 

ʛʣʠʙʠʥʽ ʜʦ 1 ʤ (ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʢʦʧʦʢ ʥʘ ʪʝʨʠʪʦʨʽʾ ɼʫʙʝʥʩʴʢʦʛʦ ʨ-ʥʫ ʪʘ 

ʚʠʧʘʜʢʦʚʠʤ ʚʠʷʚʣʝʥʥʷʤ ʪʨʠʪʦʥʽʚ ʥʘ ʮʽʡ ʛʣʠʙʠʥʽ). ʏʘʩʪʦ ʧʨʠ ʧʦʰʫʢʫ ʤʽʩʮʴ ʟʠʤʽʚʣʽ 

L. vulgaris ʫ ʢʦʣʦʜʷʟʷʭ, ʩʪʘʨʠʭ ʪʘ ʜʽʶʯʠʭ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜʘʭ, ʧʦʛʨʝʙʘʭ, 

ʧʽʜʚʘʣʴʥʠʭ ʧʨʠʤʽʱʝʥʥʷʭ. ʎʽ ʪʨʠʪʦʥʠ ʤʦʞʫʪʴ ʫʪʚʦʨʶʚʘʪʠ ʩʢʫʧʯʝʥʥʷ ʘʙʦ ʟʠʤʫʚʘʪʠ 

ʨʘʟʦʤ ʟ ʽʥʰʠʤʠ ʪʚʘʨʠʥʘʤʠ (ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʟʠʤʽʚʣʽ ʟ T. cristatus, P. fuscus ʥʘ 

ʪʝʨʠʪʦʨʽʾ ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ). ʇʨʦʪʷʛʦʤ ʜʦʙʠ ʘʢʪʠʚʥʽʩʪʴ ʟʚʠʯʘʡʥʠʭ ʪʨʠʪʦʥʽʚ 

ʚʽʜʤʽʯʘʣʘʩʷ ʚ ʧʝʨʽʦʜ ʟ 20:00 ʜʦ 4:00.  
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ʏʠʩʝʣʴʥʽʩʪʴ. ɼʘʥʽ ʱʦʜʦ ʯʠʩʝʣʴʥʦʩʪʽ ʪʘ ʯʘʩʪʦʪʠ ʪʨʘʧʣʷʥʥʷ L. vulgaris ʥʘ 

ʤʘʨʰʨʫʪʥʠʭ ʦʙʣʽʢʘʭ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ (ɼʦʜʘʪʦʢ 6ʀ). ʅʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ 

ʯʠʩʝʣʴʥʽʩʪʴ ʪʨʠʪʦʥʘ ʟʚʠʯʘʡʥʦʛʦ ʩʢʣʘʜʘʻ ʚʽʜ 1 ʜʦ 26 ʦʩ./100ʤ ʙʝʨʝʛʦʚʦʾ ʣʽʥʽʾ, ʱʦ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʟʥʘʯʝʥʥʷʤʠ, ʱʦ ʥʘʚʦʜʷʪʴʩʷ ʜʣʷ ʮʽʻʾ ʪʝʨʠʪʦʨʽʾ ʧʦʧʝʨʝʜʥʽʤʠ 

ʜʦʩʣʽʜʥʠʢʘʤʠ, ʜʝʤʦʥʩʪʨʫʻ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʥʠʞʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ, ʧʨʦʪʝ ʜʣʷ 

ʨʦʟʫʤʽʥʥʷ ʜʽʡʩʥʦʛʦ ʪʨʝʥʜʫ ʧʦʪʨʽʙʥʽ ʙʽʣʴʰ ʜʦʚʛʦʪʨʠʚʘʣʽ ʤʦʥʽʪʦʨʠʥʛʦʚʽ 

ʜʦʩʣʽʜʞʝʥʥʷ (ɼʦʜʘʪʦʢ 9). 

ʈʝʟʫʣʴʪʘʪʠ ʙʽʦʢʣʽʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʧʨʦʚʝʜʝʥʦʛʦ ʙʽʦʢʣʽʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ (ɼʦʜʘʪʦʢ 8ɯ), ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚ 

ʢʦʥʪʝʢʩʪʽ ʥʘʷʚʥʦʩʪʽ ʢʦʤʙʽʥʘʮʽʡ 19 ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ 

ʽʩʥʫʚʘʥʥʷ ʚʠʜʫ ʻ 13,58%  ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ ʪʘ ʱʝ 3,19% ʪʝʨʠʪʦʨʽʾ 

ʻ ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʪʨʠʪʦʥʘ ʟʚʠʯʘʡʥʦʛʦ. ʉʫʤʘʨʥʦ ʮʽ ʧʦʢʘʟʥʠʢʠ 

(ʥʘ 2000 ʨʽʢ) ʩʢʣʘʜʘʶʪʴ 16,77% ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ (ɼʦʜʘʪʦʢ 2).  

ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘʡʙʽʣʴʰʠʡ ʚʢʣʘʜ ʚ ʧʦʙʫʜʦʚʘʥʫ ʤʦʜʝʣʴ 

ʤʘʶʪʴ ʥʘʩʪʫʧʥʽ ʬʘʢʪʦʨʠ: bio18 (ʦʧʘʜʠ ʥʘʡʪʝʧʣʽʰʦʛʦ ʢʚʘʨʪʘʣʫ, 13,4%) ʪʘ bio13 

(ʦʧʘʜʠ ʥʘʡʚʦʣʦʛʽʰʦʛʦ ʤʽʩʷʮʷ, 10,1%) (ɼʦʜʘʪʦʢ 10ɯ). ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ 

jackknife-ʪʝʩʪʫ ʙʽʦʢʣʽʤʘʪʠʯʥʠʡ ʧʦʢʘʟʥʠʢ bio17 (ʦʧʘʜʠ ʥʘʡʩʫʭʽʰʦʛʦ ʢʚʘʨʪʘʣʫ) ʤʘʻ 

ʥʘʡʙʽʣʴʰʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʢʣʘʜʫ ʚ ʤʦʜʝʣʴ ʟʘ ʚʝʣʠʯʠʥʦʶ AUC, ʦʩʢʽʣʴʢʠ ʤʽʩʪʠʪʴ 

ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʫ ʟ ʪʦʯʢʠ ʟʦʨʫ ʤʦʜʝʣʽ ʽʥʬʦʨʤʘʮʽʶ ï ʧʘʨʘʤʝʪʨʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʽ 

ʧʨʠ ʧʦʙʫʜʦʚʽ 25 ʨʝʧʣʽʢ ʤʦʜʝʣʽ (AUC=0,57).  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʙʫʜʦʚʘʥʦʾ ʧʨʦʙʘʣʽʩʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʦʰʠʨʝʥʥʷ ʪʨʠʪʦʥʘ 

ʟʚʠʯʘʡʥʦʛʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʟʥʘʯʝʥʴ 19 ʙʽʦʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʜʦ 

2050 ʨʦʢʫ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʚʠʜʫ ʙʫʜʫʪʴ 42,61% ʪʝʨʠʪʦʨʽʾ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ ʪʘ ʱʝ 33,30% - ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʽʩʥʫʚʘʥʥʷ 

ʪʨʠʪʦʥʘ ʟʚʠʯʘʡʥʦʛʦ. ʉʫʤʘʨʥʦ ʮʽ ʧʦʢʘʟʥʠʢʠ ʩʢʣʘʜʘʶʪʴ 75,91% ʪʝʨʠʪʦʨʽʾ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ, ʱʦ ʜʝʤʦʥʩʪʨʫʻ ʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱ ʪʝʨʠʪʦʨʽʡ, 

ʩʧʨʠʷʪʣʠʚʠʭ ʜʣʷ ʮʠʭ ʘʤʬʽʙʽʡ ʟʘ ʩʚʦʾʤʠ ʢʣʽʤʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ. ɿʥʘʯʝʥʥʷ 

ʢʦʝʬʽʮʽʥ̒ʪʘ ʜʝʪʝʨʤʽʥʘʮʽʾ ʧʨʠ ʮʴʦʤʫ ʩʢʣʘʜʘʻ R2=0,98 (ɼʦʜʘʪʦʢ 3).  
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ʊʨʠʪʦʥ ʛʨʝʙʽʥʯʘʩʪʠʡ (Triturus cristatus) 

ʆʭʦʨʦʥʥʠʡ ʩʪʘʪʫʩ. ʊʨʠʪʦʥ ʛʨʝʙʽʥʯʘʩʪʠʡ (ɼʦʜʘʪʦʢ 5ɰ) ʟʘʥʝʩʝʥʠʡ ʜʦ ɼʦʜʘʪʢʫ 

ɯɯ ʪʘ ʈʝʟʦʣʶʮʽʾ ˉ6 (ʢʦʜ: 1166) ɹʝʨʥʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ. ɼʣʷ ʮʴʦʛʦ ʚʠʜʫ 

ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʩʪʚʦʨʝʥʥʷ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʨʠʪʦʨʽʡ ʤʝʨʝʞʽ Natura2000 (ʟʛʽʜʥʦ 

ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ) ʪʘ Emerald Network (ʚ ʨʘʤʢʘʭ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ 

ʟʘʭʦʜʽʚ ʜʣʷ ʢʨʘʾʥ-ʥʝʯʣʝʥʽʚ ɭʉ ʪʘ ʢʨʘʾʥ ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ). 

ɻʨʝʙʽʥʯʘʩʪʠʡ ʪʨʠʪʦʥ ʪʘʢʦʞ ʟʘʥʝʩʝʥʠʡ ʜʦ ʏʝʨʚʦʥʦʛʦ ʩʧʠʩʢʫ ʄʉʆʇ ʧʽʜ ʢʘʪʝʛʦʨʽʻʶ 

LC. ʉʧʝʮʽʘʣʴʥʦʛʦ ʦʭʦʨʦʥʥʦʛʦ ʩʪʘʪʫʩʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʚʠʜ ʥʝ ʤʘʚ ʜʦ 2019 

ʨʦʢʫ, ʥʝ ʙʫʜʫʯʠ ʟʘʥʝʩʝʥʠʤ ʜʦ ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ (ʏʂʋ). ɿʘʛʘʣʦʤ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ ʜʦʚʦʣʽ ʯʠʩʣʝʥʥʽ ʟʥʘʭʽʜʢʠ T. cristatus ʚʽʜʦʤʽ ʫ 

ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʴ ʮʽʻʾ ʤʽʩʮʝʚʦʩʪʽ ʉ. ʄ. ɿʘʙʨʦʜʦʶ, ʅ. ɻ. ʆʩʪʘʰʢʦ, ʖ. ʅ. ɯʩʘʻʚʠʤ, 

ʱʦ ʚʽʜʦʙʨʘʞʝʥʦ ʫ ʢʦʣʝʢʮʽʾ ʅʅʇʄ ʋʢʨʘʾʥʠ ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ, ʟʽʙʨʘʥʠʤʠ ʮʠʤʠ 

ʘʚʪʦʨʘʤʠ, ʜʦ 40 ʦʩʦʙʠʥ ʫ ʚʠʙʽʨʮʽ ʙʫʣʦ ʟʽʙʨʘʥʦ ʥʘ ʪʝʨʠʪʦʨʽʾ ʥʘʚʢʦʣʦ ʤ. ʐʘʮʴʢ 

ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʩ. ʉʣʦʚʝʯʥʝ ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ ʦʙʣ., ʤ. ɯʨʧʽʥʴ ʂʠʾʚʩʴʢʦ ʾ

ʦʙʣʘʩʪʽ, ʩ. ʃʦʢʥʠʮʷ ʈʽʚʥʝʥʩʴʢʦ ʾʦʙʣʘʩʪʽ. ʋ ʧʝʨʽʦʜ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ 2018 ʨ. 

ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʣʠʰʝ ʧʦʦʜʠʥʦʢʠʭ ʦʩʦʙʠʥ ʪʨʠʪʦʥʘ ʛʨʝʙʽʥʯʘʩʪʦʛʦ. ɿʘ ʩʚʽʜʯʝʥʥʷʤʠ 

ʤʽʩʮʝʚʠʭ ʞʠʪʝʣʽʚ, ʧʨʝʜʩʪʘʚʥʠʢʠ ʜʘʥʦʛʦ ʚʠʜʫ ʥʝ ʙʫʣʠ ʧʦʤʽʯʝʥʽ ʫ ʚʦʜʦʡʤʘʭ 

ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʪʨʴʦʭ ʨʦʢʽʚ. ʋ ʧʝʨʽʦʜ ʟ 1983 ʨ. ʢʽʣʴʢʽʩʪʴ ʟʫʩʪʨʽʯʝʡ ʪʨʠʪʦʥʘ 

ʛʨʝʙʽʥʯʘʩʪʦʛʦ ʥʘ ʇʨʘʚʦʙʝʨʝʞʥʦʤʫ ʇʦʣʽʩʩʽ ʟʥʠʟʠʣʘʩʴ ʟ 62 ʪʦʯʦʢ ʨʝʻʩʪʨʘʮʽʾ (1962-

1983) ʜʦ 18 ʟʘ ʧʝʨʽʦʜ ʟ 1990 ʜʦ 2004, ʽ 40 ʟ 2005 ʜʦ 2021 ʨ. ɿʘ ʧʝʨʽʦʜ ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʞʝʥʴ (2017-2021 ʨʽʢ) ʙʫʣʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʚʩʴʦʛʦ 28 ʪʦʯʦʢ ʧʦʦʜʠʥʦʢʠʭ 

ʟʥʘʭʽʜʦʢ ʟʥʘʭʽʜʦʢ T. cristatus (ʨʠʩ. 3.6). ʇʦʜʽʙʥʘ ʢʘʨʪʠʥʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽ ʚ ʽʥʰʠʭ 

ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ (ʅʝʢʨʘʩʦʚʘ ʪʘ ʽʥ., 2019). ɺʽʜʪʘʢ ʫ 2019 ʨʦʮʽ, ʟʘ ʧʦʜʘʥʥʷʤ ʪʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʠʥʘʤʽʢʠ ʟʥʘʭʽʜʦʢ T. cristatus ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʚʠʜ 

ʙʫʣʦ ʟʘʥʝʩʝʥʦ ʜʦ ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ ʧʽʜ ʢʘʪʝʛʦʨʽʻʶ çɺʨʘʟʣʠʚʽ ʚʠʜʠè. ʊʘʢʦʞ 

ʚʠʜ ʟʘʥʝʩʝʥʠʡ ʜʦ ʩʧʠʩʢʽʚ ʨʝʛʽʦʥʘʣʴʥʦ ʨʽʜʢʽʩʥʠʭ ʚʠʜʽʚ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʦʩʦʙʣʠʚʽʡ 

ʦʭʦʨʦʥʽ ʫ ɺʦʣʠʥʩʴʢʽʡ, ʂʠʾʚʩʴʢʡ ʪʘ ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ ʦʙʣʘʩʪʷʭ. 
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ʈʠʩ. 3.6. ɿʥʘʭʽʜʢʠ T. cristatus ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʪʝʨʠʪʦʨʽʾ ʫ ʨʽʟʥʽ ʨʦʢʠ. 

 

ʈʦʟʧʦʚʩʶʜʞʝʥʥʷ ʪʘ ʭʘʨʘʢʪʝʨʥʽ ʦʩʝʣʠʱʘ. ʊʨʠʪʦʥ ʛʨʝʙʽʥʯʘʩʪʠʡ (T. 

cristatus) ʪʨʘʧʣʷʻʪʴʩʷ ʥʘ ʫʩʽʡ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ (ɼʦʜʘʪʦʢ 7ɰ). ʂʽʣʴʢʽʩʪʴ 

ʜʦʩʣʽʜʞʝʥʠʭ ʟʘʧʠʩʽʚ ʩʢʣʘʜʘʻ 210 (ʂʠʾʚʩʴʢʘ ʦʙʣ. ï 43, ɾʠʪʦʤʠʨʩʴʢʘ ʦʙʣ. ï 34, 

ʈʽʚʥʝʥʩʴʢʘ ʦʙʣ. ï 34, ɺʦʣʠʥʩʴʢʘ ʦʙʣ. ï 74, ʃʴʚʽʚʩʴʢʘ ʦʙʣ. ï 18, ʍʤʝʣʴʥʠʮʴʢʘ ʦʙʣ. - 

1, ʊʝʨʥʦʧʽʣʴʩʴʢʘ ʦʙʣ. - 6). ʉʝʨʝʜ ʦʩʝʣʠʱ ʈʝʟʦʣʶʮʽʾ 4 ɹʝʨʥʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ ʪʨʠʪʦʥ 

ʛʨʝʙʽʥʯʘʩʪʠʡ ʻ ʪʠʧʦʚʠʤ ʜʣʷ: ʟʘʙʦʣʦʯʝʥʠʭ ʭʚʦʡʥʠʭ ʣʽʩʽʚ ʥʝʤʦʨʘʣʴʥʦʾ ʟʦʥʠ (G3.E), 

ʷʨʫʞʥʠʭ ʪʘ ʩʭʠʣʦʚʠʭ ʣʽʩʽʚ (G1.A4), ʤʽʰʘʥʠʭ ʜʫʙʦʚʦ-ʚ`ʷʟʦʚʦ-ʷʩʝʥʝʚʠʭ ʣʽʩʽʚ 

ʚʝʣʠʢʠʭ ʨʽʯʦʢ (G1.22), ʤʦʢʨʠʭ ʘʙʦ ʚʦʣʦʛʠʭ ʚʠʩʦʢʦʪʨʘʚʥʠʭ ʪʘ ʧʘʧʦʨʦʪʝʚʠʭ ʫʟʣʽʩʴ 

ʪʘ ʣʫʢ (E5.4), ʤʦʢʨʠʭ ʘʙʦ ʚʦʣʦʛʠʭ ʝʚʪʨʦʬʥʠʭ ʪʘ ʤʝʟʦʪʨʦʬʥʠʭ ʣʫʢ (E3.4), ʙʘʛʘʪʠʭ 

ʥʠʟʠʥʥʠʭ ʙʦʣʽʪ, ʚ ʪ. ʯ. ʝʚʪʨʦʬʥʠʭ ʚʠʩʦʢʦʪʨʘʚʥʠʭ ʥʠʟʠʥʥʠʭ ʙʦʣʽʪ ʪʘ ʢʘʨʙʦʥʘʪʥʠʭ 

ʬʣʝʰʽʚ ʡ ʤʦʯʘʨ (D4.1), ʧʝʨʝʭʽʜʥʠʭ ʪʨʷʩʦʚʠʥ ʪʘ ʩʧʣʘʚʠʥ (D2.3). 

ʄʦʨʬʦʣʦʛʽʯʥʠʡ ʦʧʠʩ. ʊʨʠʪʦʥ ʛʨʝʙʽʥʯʘʩʪʠʡ ʦʜʠʥ ʟ ʥʘʡʙʽʣʴʰʠʭ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʠʥʠ Salamandridae ʙʘʪʨʘʭʦʬʘʫʥʠ ʋʢʨʘʾʥʠ ʘ ʦʜʠʥ ʽʟ ʜʚʦʭ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʠʥʠ, ʱʦ ʤʝʰʢʘʶʪʴ ʥʘ ʪʝʨʠʪʦʨʽʾ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ. 

ɿʘʛʘʣʴʥʘ ʜʦʚʞʠʥʘ ʪʽʣʘ ʟ ʭʚʦʩʪʦʤ ʟ ʧʦʣʽʩʴʢʠʭ ʧʦʧʫʣʷʮʽʡ ʩʷʛʘʻ ʟʛʽʜʥʦ ʧʨʦʤʽʨʽʚ ʚʽʜ ʚ 

ʩʝʨʝʜʥʴʦʤʫ 66,19 ʤʤ ʜʣʷ ʩʘʤʮʽʚ ʜʦ 78,58 ʤʤ ʜʣʷ ʩʘʤʠʮʴ. ʄʦʨʬʦʣʦʛʽʯʥʘ 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʜʫ ʟ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʫ ʚʠʛʣʷʜʽ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʨʦʤʽʨʽʚ ʪʘ ʚʠʨʘʭʫʚʘʥʠʭ ʽʥʜʝʢʩʽʚ ʥʘʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʽ (ʪʘʙʣ. 3.13) 

ʜʣʷ ʩʘʤʮʽʚ (n=32) ʪʘ ʩʘʤʠʮʴ (n=47). 

 

ʊʘʙʣʠʮʷ  3.13  

ʉʝʨʝʜʥʽ ʧʦʢʘʟʥʠʤʠ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʨʦʤʽʨʽʚ ʜʣʷ ʦʙʦʭ ʩʪʘʪʝʡ ʪʨʠʪʦʥʘ 

ʛʨʝʙʽʥʯʘʩʪʦʛʦ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʷʥʥʷ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ t-ʢʨʠʪʝʨʽʷ 

ʉʪʴʶʜʝʥʪʘ (df=77; ʨ<0,05). 

 ʉʘʤʮʽ ǁǁ ʉʘʤʠʮʽ ǀǀ 

t-value p 
ʇʨʦʤʽʨ 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 

(ʤʤ) 

Min  

(ʤʤ) 

Max 

(ʤʤ) 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 

(ʤʤ) 

Min  

(ʤʤ) 

Max 

(ʤʤ) 

L.  52,71Ñ4,34 44,82 62,91 55,20Ñ6,71 31,80 72,84 -1,84303 0,0691 

L.c. 13,48Ñ1,30 10,59 15,67 13,77Ñ1,55 7,00 16,53 -0,84895 0,3985 

D.r.-o. 3,52Ñ0,33 3,13 4,56 3,63Ñ0,33 2,80 4,18 -1,38133 0,1711 

Lt.c. 8,80Ñ0,89 7,21 10,79 8,90Ñ0,99 5,60 11,81 -0,46253 0,6450 

L.cd. 49,12Ñ5,12 40,32 59,66 52,23Ñ7,59 28,60 65,14 -2,02264 0,0465 

LiE  29,27Ñ2,47 24,25 33,73 32,18Ñ4,99 19,30 48,66 -3,04344 0,0031 

P.a. 16,84Ñ1,34 14,25 19,40 16,17Ñ1,57 10,90 18,58 1,98271 0,0509 

P.p. 18,64Ñ1,92 16,13 22,85 17,54Ñ1,83 10,30 20,65 2,55363 0,0126 

L.c./L. 0,25Ñ0,01 0,21 0,29 0,25Ñ0,02 0,17 0,28 1,30039 0,1973 

L.c//Lt.c. 1,53Ñ1,75 1,33 1,75 1,55Ñ0,14 1,00 1,89 -0,58139 0,5626 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ t-ʪʝʩʪʫ ʜʣʷ T. cristatus ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʽ 

ʚʽʜʤʽʥʥʦʩʪʽ (p<0,05) ʤʽʞ ʩʪʘʪʷʤʠ ʫ ʥʘʩʪʫʧʥʠʭ ʘʙʩʦʣʶʪʥʠʭ ʟʥʘʯʝʥʥʷʭ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ (ʪʘʙʣ. 3.13): L.cd., LiE, P.p. 

ʉʝʟʦʥʥʘ ʪʘ ʜʦʙʦʚʘ ʘʢʪʠʚʥʽʩʪʴ. ʉʝʟʦʥʥʘ ʘʢʪʠʚʥʽʩʪʴ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʩʝʨʝʜʠʥʠ 

ʙʝʨʝʟʥʷ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ  ʧʦʚʽʪʨʷ +8 Áʉ. ʅʘʡʙʽʣʴʰ ʨʘʥʥʷ ʨʝʻʩʪʨʘʮʽʷ ʚʠʜʫ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ 07.02.2019 ʥʘ ʪʝʨʠʪʦʨʽʾ ʤ. ʂʽʚʝʨʮʽ, ʂʽʚʝʨʮʽʚʩʴʢʦʛʦ ʨ-ʥʫ ɺʦʣʠʥʩʴʢʦʾ 

ʦʙʣʘʩʪʽ; ʥʘʡʙʽʣʴʰ ʧʽʟʥʷ ʟʥʘʭʽʜʢʘ ʜʘʪʫʻʪʴʩʷ 06.10.2018 ʥʘ ʪʝʨʠʪʦʨʽʾ ʩ. ʊʨʠ ʂʦʧʮʽ 
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ʈʽʚʥʝʥʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʋ ʪʝʧʣʽ ʟʠʤʠ ʘʢʪʠʚʥʽʩʪʴ ʤʦʞʝ ʧʨʦʷʚʣʷʪʠʩʷ ʽ ʨʘʥʽʰʝ. ʇʽʜ ʯʘʩ 

ʨʘʧʪʦʚʦʛʦ ʧʦʪʝʧʣʽʥʥʷ ʧʦʩʝʨʝʜ ʟʠʤʠ, ʪʚʘʨʠʥʠ ʤʦʞʫʪʴ ʚʠʭʦʜʠʪʠ ʟʽ ʩʧʣʷʯʢʠ ʽ 

ʛʨʽʪʠʩʷ ʥʘʚʽʪʴ ʥʘ ʣʴʦʜʫ. ɿʠʤʫʶʪʴ ʫ ʧʦʨʦʞʥʠʥʘʭ ʛʨʫʥʪʫ, ʫ ʣʽʩʦʚʽʡ ʧʽʜʩʪʠʣʮʽ, 

ʪʨʫʭʣʷʚʠʭ ʧʥʷʭ ʪʘ ʫʧʘʣʠʭ ʜʝʨʝʚʘʭ, ʥʦʨʘʭ ʽʥʰʠʭ ʪʚʘʨʠʥ, ʥʘ ʛʣʠʙʠʥʽ ʜʦ 1 ʤ. ʏʘʩʪʦ 

ʧʨʠ ʧʦʰʫʢʫ ʤʽʩʮʴ ʟʠʤʽʚʣʽ T. cristatus ʦʧʠʥʷʶʪʴʩʷ ʫ ʢʦʣʦʜʷʟʷʭ, ʩʪʘʨʠʭ ʪʘ ʜʽʶʯʠʭ 

ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜʘʭ, ʧʦʛʨʝʙʘʭ, ʧʽʜʚʘʣʴʥʠʭ ʧʨʠʤʽʱʝʥʥʷʭ, ʫʪʚʦʨʶʶʯʠ ʽʥʢʦʣʠ 

ʩʢʫʧʯʝʥʥʷ. ɺʽʜʦʤʽ ʚʠʧʘʜʢʠ ʟʠʤʽʚʣʽ ʫ ʚʦʜʦʡʤʘʭ ʥʘ ʟʘʙʦʣʦʯʝʥʦʤʫ 

ʥʘʧʽʚʧʝʨʝʩʦʭʣʦʤʫ ʤʽʣʢʦʚʦʜʜʽ. ʎʽ ʪʨʠʪʦʥʠ ʤʦʞʫʪʴ ʫʪʚʦʨʶʚʘʪʠ ʩʢʫʧʯʝʥʥʷ ʘʙʦ 

ʟʠʤʫʚʘʪʠ ʨʘʟʦʤ ʟ ʽʥʰʠʤʠ ʪʚʘʨʠʥʘʤʠ (ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʟʠʤʽʚʣʽ ʟ L. vulgaris, P. fuscus 

ʥʘ ʪʝʨʠʪʦʨʽʾ ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ). ʇʨʦʪʷʛʦʤ ʜʦʙʠ ʘʢʪʠʚʥʽʩʪʴ ʟʚʠʯʘʡʥʠʭ 

ʪʨʠʪʦʥʽʚ ʚʽʜʤʽʯʘʣʘʩʷ ʚ ʧʝʨʽʦʜ ʟ 20:00 ʜʦ 4:00.  

ʏʠʩʝʣʴʥʽʩʪʴ. ɼʘʥʽ ʱʦʜʦ ʯʠʩʝʣʴʥʦʩʪʽ ʪʘ ʯʘʩʪʦʪʠ ʪʨʘʧʣʷʥʥʷ T. cristatus ʥʘ 

ʤʘʨʰʨʫʪʥʠʭ ʦʙʣʽʢʘʭ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ (ɼʦʜʘʪʦʢ 6ɯ). ʏʠʩʝʣʴʥʽʩʪʴ ʪʨʠʪʦʥʘ 

ʛʨʝʙʽʥʯʘʩʪʦʛʦ ʥʘ 100 ʤ ʙʝʨʝʛʦʚʦʾ ʣʽʥʽʾ ʩʢʣʘʣʘ 1-2 ʦʩʦʙʠʥʠ, ʱʦ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʜʘʥʠʤʠ ʧʦʧʝʨʝʜʥʽʭ ʨʦʢʽʚ (ɼʦʜʘʪʦʢ 9) ʧʦʢʘʟʫʻ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʥʠʞʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ. 

ɸʥʘʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʟ ʘʥʘʣʦʛʽʯʥʠʤ ʧʝʨʽʦʜʦʤ ʜʣʷ 

ʪʝʨʠʪʦʨʽʾ ɹʽʣʦʨʫʩʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʙʽʦʢʣʽʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʧʨʦʚʝʜʝʥʦʛʦ ʙʽʦʢʣʽʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ (ɼʦʜʘʪʦʢ 8ɰ), ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚ 

ʢʦʥʪʝʢʩʪʽ ʥʘʷʚʥʦʩʪʽ ʢʦʤʙʽʥʘʮʽʡ 19 ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ 

ʽʩʥʫʚʘʥʥʷ ʚʠʜʫ ʻ 13,77%  ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ ʪʘ ʱʝ 5,10% ʪʝʨʠʪʦʨʽʾ 

ʻ ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʛʨʝʙʽʥʯʘʩʪʦʛʦ ʪʨʠʪʦʥʘ. ʉʫʤʘʨʥʦ ʮʽ 

ʧʦʢʘʟʥʠʢʠ (ʥʘ 2000 ʨʽʢ) ʩʢʣʘʜʘʶʪʴ 18,87% ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ 

(ɼʦʜʘʪʦʢ 2).  

ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘʡʙʽʣʴʰʠʡ ʚʢʣʘʜ ʚ ʧʦʙʫʜʦʚʘʥʫ ʤʦʜʝʣʴ 

ʤʘʶʪʴ ʥʘʩʪʫʧʥʽ ʬʘʢʪʦʨʠ: bio18 (ʦʧʘʜʠ ʥʘʡʪʝʧʣʽʰʦʛʦ ʢʚʘʨʪʘʣʫ, 13,5%) ʪʘ bio4 

(ʨʽʯʥʘ ʩʝʟʦʥʥʽʩʪʴ ʪʝʤʧʝʨʘʪʫʨ, 11,3%) (ɼʦʜʘʪʦʢ 10ɰ). ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ 

jackknife-ʪʝʩʪʫ ʙʽʦʢʣʽʤʘʪʠʯʥʠʡ ʧʦʢʘʟʥʠʢ bio13 (ʦʧʘʜʠ ʥʘʡʚʦʣʦʛʽʰʦʛʦ ʤʽʩʷʮʷ) ʤʘʻ 

ʥʘʡʙʽʣʴʰʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʢʣʘʜʫ ʚ ʤʦʜʝʣʴ ʟʘ ʚʝʣʠʯʠʥʦʶ AUC, ʦʩʢʽʣʴʢʠ ʤʽʩʪʠʪʴ 
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ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʫ ʟ ʪʦʯʢʠ ʟʦʨʫ ʤʦʜʝʣʽ ʽʥʬʦʨʤʘʮʽʶ ï ʧʘʨʘʤʝʪʨʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʽ 

ʧʨʠ ʧʦʙʫʜʦʚʽ 25 ʨʝʧʣʽʢ ʤʦʜʝʣʽ (AUC=0,59).  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʙʫʜʦʚʘʥʦʾ ʧʨʦʙʘʣʽʩʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʦʰʠʨʝʥʥʷ ʛʨʝʙʽʥʯʘʩʪʦʛʦ 

ʪʨʠʪʦʥʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʟʥʘʯʝʥʴ 19 ʙʽʦʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʜʦ 

2050 ʨʦʢʫ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʚʠʜʫ ʙʫʜʫʪʴ 36,23% ʪʝʨʠʪʦʨʽʾ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ ʪʘ ʱʝ 38,56% - ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʽʩʥʫʚʘʥʥʷ 

ʪʨʠʪʦʥʘ ʟʚʠʯʘʡʥʦʛʦ. ʉʫʤʘʨʥʦ ʮʽ ʧʦʢʘʟʥʠʢʠ ʩʢʣʘʜʘʶʪʴ 74,79% ʪʝʨʠʪʦʨʽʾ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ, ʱʦ ʜʝʤʦʥʩʪʨʫʻ ʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱ ʪʝʨʠʪʦʨʽʡ, 

ʩʧʨʠʷʪʣʠʚʠʭ ʜʣʷ ʮʠʭ ʘʤʬʽʙʽʡ ʟʘ ʩʚʦʾʤʠ ʢʣʽʤʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ. ɿʥʘʯʝʥʥʷ 

ʢʦʝʬʽʮʽʥ̒ʪʘ ʜʝʪʝʨʤʽʥʘʮʽʾ ʧʨʠ ʮʴʦʤʫ ʩʢʣʘʜʘ ̒R2=0,77 (ɼʦʜʘʪʦʢ 3).  

ɻʦʩʧʦʜʘʨʩʴʢʝ ʟʥʘʯʝʥʥʷ. ʊʨʠʪʦʥʠ ʻ ʚʘʞʣʠʚʦʶ ʣʘʥʢʦʶ ʭʘʨʯʦʚʠʭ ʣʘʥʮʶʛʽʚ, 

ʙʫʜʫʯʠ ʷʢ ʦʩʥʦʚʥʠʤ ʪʘ ʽ ʨʝʟʝʨʚʥʠʤ ʢʦʨʤʦʚʠʤ ʦʙ'ʻʢʪʦʤ ʜʣʷ ʙʘʛʘʪʴʦʭ ʛʨʫʧ ʪʚʘʨʠʥ 

(ʩʩʘʚʮʽʚ, ʧʪʘʭʽʚ, ʨʝʧʪʠʣʽʡ ʪʘ ʨʠʙ). ɿʛʽʜʥʦ ʟ ʦʪʨʠʤʘʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʚʽʜ 

ʦʨʥʽʪʦʣʦʛʽʚ (ʫʩʥʝ ʧʦʚʽʜʦʤʣʝʥʥʷ ʌʨʘʥʯʫʢʘ ʄ.) ʨʝʰʪʢʠ ʤʽʥʽʤʫʤ 1 ʛʨʝʙʽʥʯʘʩʪʦʛʦ 

ʪʨʠʪʦʥʘ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʛʥʽʟʜʽ ʤʘʣʦʛʦ ʧʽʜʦʨʣʠʢʘ ʫ ʩʝʨʧʥʽ 2018 ʨʦʢʫ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʉʘʨʥʝʥʩʴʢʦʛʦ ʨ-ʥʫ ʈʽʚʥʝʥʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʅʝʦʜʥʦʨʘʟʦʚʦ ʙʫʣʦ ʧʦʤʽʯʝʥʦ ʭʘʨʯʫʚʘʥʥʷ 

ʙʣ̔ʦʛʦ ʣʝʣʝʢʠ ʛʨʝʙʽʥʯʘʩʪʠʤʠ ʪʨʠʪʦʥʘʤʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ɹʽʣʠʯʘʥʩʴʢʠʭ ʩʪʘʚʢʽʚ 

ʤʽʩʮʝʚʠʤʠ ʨʠʙʘʣʢʘʤʠ.  

 

3.2. ɻʝʣʴʤʽʥʪʥʽ ʽʥʚʘʟʽʾ P. ridibundus ʪʘ P. ridibundus x P. lessonae 

ʇʦʜʽʙʥʽʩʪʴ ʬʽʟʽʦʣʦʛʽʾ, ʙʽʦʣʦʛʽʾ (ʭʘʨʯʫʚʘʥʥʷ) ʪʘ ʝʢʦʣʦʛʽʾ (ʭʘʨʘʢʪʝʨ ʦʩʝʣʠʱ) P. 

ridibundus ʪʘ ʛʙ̔ʨʠʜʫ P. ridibundus x P. lessonae ʧʽʜʪʚʝʨʜʞʫʶʪʴʩʷ: 

- ʧʦʜʽʙʥʽʩʪʶ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʛʝʣʴʤʽʥʪʦʬʘʫʥʠ P. ridibundus ʪʘ ʛʽʙʨʠʜʫ P. 

ridibundus x P. lessonae: 17 ʟ 27 ʚʠʷʚʣʝʥʠʭ ʚʠʜʽʚ ʛʝʣʴʤʽʥʪʽʚ ʻ ʩʧʽʣʴʥʠʤʠ, ʽʥʜʝʢʩ 

ʉʦʨʝʥʩʝʥʘ 0,77; ʜʣʷ ʚʠʜʽʚ ʟ ʚʠʩʦʢʦʶ ʝʢʩʪʝʥʩʠʚʥʽʩʪʶ ʽʥʚʘʟʽʾ (ɽɯ) ("ʩʪʘʪʠʩʪʠʯʥʦ 

ʜʦʩʪʦʚʽʨʥʠʭ" ʫ ʜʦʩʣʽʜʞʝʥʠʭ ʚʠʙʽʨʢʘʭ) ʽʥʜʝʢʩ ʉʦʨʝʥʩʝʥʘ 0,93; ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʩʢʣʘʜʽ 

ʬʘʫʥʽʩʪʠʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʛʝʣʴʤʽʥʪʽʚ ʟʫʤʦʚʣʝʥʽ ʧʝʨʝʚʘʞʥʦ ʚʠʧʘʜʢʦʚʠʤʠ ʪʘ 

ʨʽʜʢʽʩʥʠʤʠ ʚʠʜʘʤʠ ʛʝʣʴʤʽʥʪʽʚ, ʱʦ ʙʫʣʠ ʟʥʘʡʜʝʥʽ ʫ 1ï2 ʦʩʦʙʠʥ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ 

ʭʘʟʷʾʥʘ ("ʩʪʘʪʠʩʪʠʯʥʦ ʥʝʜʦʩʪʦʚʽʨʥʽ" ʚʠʜʠ) ʫ ʜʦʩʣʽʜʞʝʥʠʭ ʚʠʙʽʨʢʘʭ (Kuzmin et al., 

2021); 
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- ʧʦʜʽʙʥʽʩʪʶ ʫ ʧʘʨʘʤʝʪʨʘʭ ʟʘʨʘʞʝʥʦʩʪʽ P. ridibundus ʪʘ ʛʽʙʨʠʜʫ P. ridibundus 

x P. lessonae ʙʽʣʴʰʽʩʪʶ ʟʥʘʡʜʝʥʠʭ ʚʠʜʽʚ ʛʝʣʴʤʽʥʪʽʚ: ʚʠʩʦʢʘ ʧʦʜʽʙʥʽʩʪʴ ʟʘ 

ʝʢʩʪʝʥʩʠʚʥʽʩʪʶ ʽʥʚʘʟʽʾ ʜʣʷ 7 ʟ 17 ʩʧʽʣʴʥʠʭ ʚʠʜʽʚ, ʥʝʜʦʩʪʦʚʽʨʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʜʣʷ ʱʝ 

4 ʚʠʜʽʚ; 

- ʚʠʩʦʢʦʶ ʧʦʜʽʙʥʽʩʪʶ ʥʘ ʨʽʚʥʽ ʽʥʬʨʘʫʛʨʫʧʦʚʘʥʴ ʛʝʣʴʤʽʥʪʽʚ (ʚʩʽ ʛʝʣʴʤʽʥʪʠ ʚ 

ʦʜʥʽʡ ʦʩʦʙʠʥʽ ʭʘʟʷʾʥʘ) ʟʘ ʚʠʜʦʚʠʤ ʩʢʣʘʜʦʤ ʪʘ ʯʠʩʝʣʴʥʽʩʪʶ, ʷʢʘ ʧʽʜʪʚʝʨʜʞʝʥʘ 

ʪʝʩʪʦʤ ANOSIM: ʟʥʘʯʝʥʥʷ R ʙʫʣʦ ʙʣʠʟʴʢʠʤ ʜʦ 0 (R=0,194); ʚʠʜʦʚʝ ʙʘʛʘʪʩʪʚʦ ʚ 

ʽʥʬʨʘʫʛʨʫʧʦʚʘʥʥʷʭ ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʚʽʜʨʽʟʥʷʣʦʩʴ ï ʩʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ 

ʛʝʣʴʤʽʥʪʽʚ ʚ ʦʜʥʽʡ ʦʩʦʙʠʥʽ ʭʘʟʷʾʥʘ 4,35 ʫ ʛʽʙʨʠʜʫ P. ridibundus x P. lessonae, 4,22 ʫ 

P. ridibundus (ʤʝʜʽʘʥʘ ï 4,0 ʫ ʦʙʦʭ ʭʘʟʷʾʚ), ʚʽʜʤʽʥʥʽʩʪʴ ʟʘ ʪʝʩʪʦʤ ʄʘʥʥʘ-ɺʽʪʥʽ 

ʥʝʜʦʩʪʦʚʽʨʥʘ (p=0,87). 

ɹʫʣʦ ʚʠʷʚʣʝʥʦ ʪʘʢʦʞ ʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʟʘʨʘʞʝʥʦʩʪʽ ʛʝʣʴʤʽʥʪʘʤʠ P. ridibundus 

ʪʘ ʛʽʙʨʠʜʫ P. ridibundus x P. lessonae. ʋ ʽʥʬʨʘʫʛʨʫʧʦʚʘʥʥʷʭ ʛʝʣʴʤʽʥʪʽʚ P. 

ridibundus ʢʽʣʴʢʽʩʪʴ ʝʢʟʝʤʧʣʷʨʽʚ ʙʫʣʘ ʚʜʚʽʯʽ ʙʽʣʴʰʦʶ ʟʘ ʪʘʢʫ ʫ ʽʥʬʨʘʫʛʨʫʧʦʚʘʥʥʷʭ 

ʛʝʣʴʤʽʥʪʽʚ ʛʽʙʨʠʜʫ P. ridibundus x P. lessonae (ʪʦʙʪʦ ʚ ʦʜʥʽʡ ʦʩʦʙʠʥʽ ʦʟʝʨʥʦʾ ʞʘʙʠ 

ʙʫʣʦ ʚ ʩʝʨʝʜʥʴʦʤʫ ʚʜʚʽʯʽ ʙʽʣʴʰʝ ʛʝʣʴʤʽʥʪʽʚ, ʥʽʞ ʚ ʦʜʥʽʡ ʛʽʙʨʠʜʫ P. ridibundus x P. 

lessonae); ʧʨʠʯʠʥʦʶ ʮʴʦʛʦ ʻ ʙʽʣʴʰʘ ʯʘʩʪʦʪʘ ʪʨʘʧʣʷʥʥʷ (= ʝʢʩʪʝʥʩʠʚʥʽʩʪʴ ʽʥʚʘʟʽʾ) 

ʪʘ/ʘʙʦ ʯʠʩʝʣʴʥʽʩʪʴ ʜʝʷʢʠʭ ʚʠʜʽʚ ʛʝʣʴʤʽʥʪʽʚ, ʘ ʩʘʤʝ: 

- ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʘ ʟʘʨʘʞʝʥʽʩʪʴ P. ridibundus ( ʝʢʩʪʝʥʩʠʚʥʽʩʪʴ ʽʥʚʘʟʽʾ 28% 

ʧʨʦʪʠ 7% ʫ ʛʽʙʨʠʜʫ P. ridibundus x P. lessonae) ʣʠʯʠʥʢʘʤʠ ʪʨʝʤʘʪʦʜʠ 

Codonocephalus urniger (Rudolphi, 1819) (ʜʦʨʦʩʣʘ ʩʪʘʜʽʷ ʧʘʨʘʟʠʪʫʻ ʫ ʙʫʛʘʷ ʪʘ 

ʙʫʛʘʡʯʠʢʘ (Ixobrychus Billberg, 1828, ʟʨʽʜʢʘ ï ʫ ʯʘʧʝʣʴ) ʡʤʦʚʽʨʥʦ ʧʦʚ'ʷʟʘʥʘ ʟ ʪʠʤ, 

ʱʦ P. ridibundus ʯʘʩʪʽʰʝ, ʥʽʞ ʛʽʙʨʠʜ P. ridibundus x P. lessonae ʪʨʘʧʣʷʻʪʴʩʷ ʥʘ 

ʚʝʣʠʢʠʭ ʚʽʜʢʨʠʪʠʭ ʚʦʜʦʡʤʘʭ ʟ ʙʝʨʝʛʘʤʠ, ʧʦʨʦʩʣʠʤʠ ʦʯʝʨʝʪʦʤ ï ʦʩʝʣʠʱʘʭ, ʙʽʣʴʰ 

ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʜʝʬʽʥʽʪʠʚʥʠʭ ʭʘʟʷʾʚ; 

- P. ridibundus ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʝ (ʝʢʩʪʝʥʩʠʚʥʽʩʪʴ ʽʥʚʘʟʽʾ 71%, ʽʥʜʝʢʩ 

ʨʷʩʥʦʩʪʽ (ʩʝʨʝʜʥʷ ʯʠʩʝʣʴʥʽʩʪʴ) 15,0), ʥʽʞ ʛʽʙʨʠʜ P. ridibundus x P. lessonae 

(ʝʢʩʪʝʥʩʠʚʥʽʩʪʴ ʽʥʚʘʟʽʾ 33%, ʽʥʜʝʢʩ ʨʷʩʥʦʩʪʽ 4,6), ʟʘʨʘʞʘʻʪʴʩʷ ʪʨʝʤʘʪʦʜʦʶ 

Opisthioglyphe ranae (Frºhlich, 1791). ɯʥʚʘʟʽʡʥʽ ʣʠʯʠʥʢʠ (ʮʝʨʢʘʨʽʾ) ʮʴʦʛʦ ʚʠʜʫ 

ʛʝʣʴʤʽʥʪʽʚ ʟʜʘʪʥʽ ʧʨʦʥʠʢʘʪʠ ʚ ʨʦʪʦʚʫ ʧʦʨʦʞʥʠʥʫ ʘʤʬʽʙʽʡ, ʚ ʝʧʽʪʝʣʽʾ ʷʢʦʾ 
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ʧʨʦʭʦʜʠʪʴ ʨʦʟʚʠʪʦʢ ʥʘʩʪʫʧʥʦʾ ʩʪʘʜʽʾ ï ʤʝʪʘʮʝʨʢʘʨʽʾ. ɹʽʣʴʰ ʚʠʩʦʢʘ ʟʘʨʘʞʝʥʽʩʪʴ P. 

ridibundus ʤʦʞʣʠʚʦ ʧʦʚ'ʷʟʘʥʘ ʟ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʠʤ ʭʘʨʯʫʚʘʥʥʷʤ ʦʟʝʨʥʦʾ ʞʘʙʠ 

ʩʘʤʝ ʫ ʚʦʜʽ. 

 - ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʽʥʚʘʟʽʾ (ʯʠʩʝʣʴʥʽʩʪʴ ʫ ʟʘʨʘʞʝʥʠʭ ʦʩʦʙʠʥ ʭʘʟʷʾʚ) ʥʝʤʘʪʦʜʦʶ 

Icosiella neglecta (Diesing, 1851) ̒  ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʦʶ ʫ P. ridibundus, ʥʽʞ ʫ ʛʽʙʨʠʜʫ 

P. ridibundus x P. lessonae: 5,5 (1ï24) ʧʨʦʪʠ 2,7 (1ï9). ʁʤʦʚʽʨʥʦ, ʮʝ ʧʦʚ'ʷʟʘʥʝ ʟ 

ʙʽʣʴʰʠʤʠ ʨʦʟʤʽʨʘʤʠ ʦʟʝʨʥʦʾ ʞʘʙʠ (ʧʨʠʥʘʡʤʥʽ ʫ ʜʦʩʣʽʜʞʝʥʠʭ ʚʠʙʽʨʢʘʭ). ʎʽ 

ʥʝʤʘʪʦʜʠ ʣʦʢʘʣʽʟʫʶʪʴʩʷ ʫ ʤ'ʷʟʘʭ ʽ ʜʦʩʷʛʘʶʪʴ ʜʦʚʞʠʥʠ 20 ʽ ʙʽʣʴʰʝ ʤʤ. ʂʨʽʤ ʪʦʛʦ, 

ʟʘ ʚʠʩʦʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʽʥʚʘʟʽʾ ʧʘʪʦʛʝʥʥʽʩʪʴ I. neglecta ʜʦʜʘʪʢʦʚʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ 

ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʣʠʯʠʥʦʢ (ʤʽʢʨʦʬʽʣʷʨʽʡ) ʫ ʢʨʦʚʽ ʘʤʬʽʙʽʡ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ 

ʪʨʦʤʙʦʟʽʚ ʪʘ ʢʨʦʚʦʚʠʣʠʚʽʚ. 

 

3.3. ɺʝʥʪʨʘʣʴʥʝ ʟʘʙʘʨʚʣʝʥʥʷ B. bombina ʨʝʛʽʦʥʫ ʜʦʩʣʽʜʞʝʥʴ 

 ʉʝʨʝʜʥʽʡ ʩʪʫʧʽʥʴ ʟʘʙʘʨʚʣʝʥʦʩʪʽ ʚʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʪʽʣʘ ʜʦʩʣʽʜʞʝʥʠʭ 

ʦʩʦʙʠʥ (n=104) ʩʪʘʥʦʚʠʪʴ 45,8% (min ï 7%, max ï 86%, St.Dev. = 21,26). ɺ 

ʜʦʩʣʽʜʞʝʥʠʭ ʦʩʦʙʠʥ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʫʩʽ 5 ʢʣʘʩʪʝʨʽʚ ʪʠʧʽʚ ʟʘʙʘʨʚʣʝʥʥʷ ʯʝʨʝʚʘ 

(ɼʘʜʦʪʦʢ ɸ2). ɿ ʥʠʭ, ʥʘʡʯʘʩʪʽʰʝ ʪʨʘʧʣʷʚʩʷ ʽʻʨʦʛʣʽʚʥʠʡ ʢʣʘʩʪʝʨ ʪʠʧʽʚ ʧʣʷʤ 

(58,7%), ʥʘʡʨʽʜʰʝ ï ʛʘʣʴʢʦʧʦʜʽʙʥʽ (0,9%). ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʫʧʝʥʶ ʟʘʙʘʨʚʣʝʥʦʩʪʽ 

ʯʝʨʝʚʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʣʘʩʪʝʨʽʚ ʬʝʥʦʤʦʨʬ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ (ʪʘʙʣ. 3.14).  

ɿʘ ʜʦʧʦʤʦʛʦʶ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʨʽʟʥʠʮʶ ʟʥʘʯʝʥʴ 

ʚʽʜʩʦʪʢʘ ʟʘʙʘʨʚʣʝʥʦʩʪʽ ʯʝʨʝʚʘ ʢʫʤʦʢ ʤʽʞ ʦʙʣʘʩʪʷʤʠ ʟʚʽʜʢʠ ʧʦʭʦʜʷʪʴ ʬʦʪʦ 

ʜʦʩʣʽʜʞʝʥʠʭ ʝʢʟʝʤʧʣʷʨʽʚ, ʘ ʩʘʤʝ ʂʠʾʚʩʴʢʦʾ, ɾʠʪʦʤʠʨʩʴʢʦʾ, ɺʽʥʥʠʮʴʢʦʾ, 

ɺʦʣʠʥʩʴʢʦʾ, ʈʽʚʥʝʥʩʴʢʦʾ, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʾ, ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʪʘ ʏʝʨʥʽʚʝʮʴʢʦʾ. 

ɺʽʨʦʛʽʜʥʦʾ ʨʽʟʥʠʮʽ ʤʽʞ ʩʪʫʧʝʥʝʤ ʟʘʙʘʨʚʣʝʥʥʷ ʯʝʨʝʚʘ ʜʣʷ ʮʠʭ ʦʙʣʘʩʪʝʡ ʪʘʢʦʞ 

ʚʠʷʚʣʝʥʦ ʥʝ ʙʫʣʦ (p>0,05). ɺ ʨʦʙʦʪʽ ʣʽʪʝʨʘʪʫʨʽ (Pupins and Pupina, 2008) 

ʚʢʘʟʫʚʘʣʘʩʴ ʥʘʷʚʥʽʩʪʴ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʟʚ'ʷʟʢʫ ʤʽʞ ʤʽʩʮʝʤ ʟʥʘʭʽʜʢʠ ʦʩʦʙʠʥ ʪʘ 

ʩʪʫʧʝʥʝʤ ʟʘʙʘʨʚʣʝʥʥʷ ʯʝʨʝʚʘ. ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʪʘʢʦʛʦ ʘʥʘʣʽʟʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʦʨʝʣʷʮʽʾ ʉʧʽʨʤʝʥʘ (Spearmanôs correlation) ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʩʝʨʝʜʥʽʡ ʢʦʨʝʣʷʮʽʡʥʠʡ 

ʟʚ`ʷʟʦʢ ʤʽʞ ʚʽʜʩʦʪʢʦʤ ʟʘʙʘʨʚʣʝʥʦʩʪʽ ʯʝʨʝʚʘ ʢʫʤʦʢ ʪʘ ʜʦʚʛʦʪʦʶ ʟʥʘʭʽʜʢʠ (r=0,42; 

p<0,05) (ʄʘʨʫʱʘʢ ʪʘ ʽʥ., 2019). 
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ʊʘʙʣʠʮʷ 3.14  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʫʧʝʥʶ ʟʘʙʘʨʚʣʝʥʦʩʪʽ ʚʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʪʽʣʘ ʢʫʤʢʠ 

ʯʝʨʚʦʥʦʯʝʨʝʚʦʾ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʷʚʣʝʥʠʭ ʢʣʘʩʪʝʨʽʚ ʬʝʥʦʤʦʨʬ ʯʝʨʝʚʥʠʭ ʧʣʷʤ. 

 

3.4. ɿʦʚʥʽʰʥʽ ʤʦʨʬʦʣʦʛʽʯʥʽ ʘʥʦʤʘʣʽʾ ʘʤʬʽʙʽʡ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ 

ɺ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʷʚʣʝʥʦ 153 ʦʩʦʙʠʥʠ ʟ ʟʦʚʥʽʰʥʽʤʠ 

ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʘʥʦʤʘʣʽʷʤʠ (ʂʠʾʚʩʴʢʘ ï 102 ʦʩ. (66,7%), ɾʠʪʦʤʠʨʩʴʢʘ ï 10 ʦʩ. 

(6,5%), ʈʽʚʥʝʥʩʴʢʘ ï 24 ʦʩ. (15,7%), ɺʦʣʠʥʩʴʢʘ ï 16 ʦʩ. (10,4%), ʃʴʚʽʚʩʴʢʘ ï 1 ʦʩ. 

(0,6%)). ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ (ʪʘʙʣ. 3.15). 

 

ʊʘʙʣʠʮʷ 3.15  

ʇʘʨʮʽʘʣʴʥʘ ʯʘʩʪʦʪʘ ʪʨʘʧʣʷʥʥʷ ʟʦʚʥʽʰʥʽʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʘʥʦʤʘʣʽʡ (Aas), ʩʧʝʢʪʨ 

ʮʠʭ ʘʥʦʤʘʣʽʡ ʪʘ ʯʘʩʪʦʪʘ ʪʨʘʧʣʷʥʥʷ ʦʩʦʙʠʥ ʟ ʘʥʦʤʘʣʽʷʤʠ, ʚʠʷʚʣʝʥʽ ʚ ʭʦʜʽ 

ʜʦʩʣʽʜʞʝʥʴ; * - ʚʠʙʽʨʢʠ, ʱʦ ʜʝʤʦʥʩʪʨʫʶʪʴ ʤʘʩʦʚʠʡ ʭʘʨʘʢʪʝʨ ʧʨʦʷʚʫ ʘʥʦʤʘʣʽʡ 

(Pas>5% (ɹʦʨʢʠʥ ʠ ʜʨ., 2012)) ʧʨʠ ʨʦʟʤʽʨʽ ʚʠʙʽʨʢʠ N>25 ʦʩ; B. bufo - BUF, B. viridis 

- BV, E. calamita - EC, R. arvalis - RA, R. temporaria - RT, P. fuscus - PF, H. orientalis 

- HO, P. ridibundus - PR, P. lessonae - PL, L. vulgaris - LV, T. cristatus - TC.  

ʂʣʘʩʪʝʨ 
n, 

ʰʪ. 

ʏʘʩʪʦʪʘ 

ʪʨʘʧʣʷʥʥʷ, 

% 

ʉʝʨʝʜʥʽʡ % 

ʟʘʙʘʨʚʣʝʥʦʩʪʽ 

ʯʝʨʝʚʘ 

Min % 

ʟʘʙʘʨʚʣʝʥʦʩʪʽ 

ʯʝʨʝʚʘ 

Max % 

ʟʘʙʘʨʚʣʝʥʦʩʪʽ 

ʯʝʨʝʚʘ 

Std. 

Dev. 

ɯʻʨʦʛʣʽʬʥʽ 61 58,7 58,0 28,0 79,0 11,79 

ʌʨʘʛʤʝʥʪʠ 

ʽʻʨʦʛʣʽʬʽʚ 5 4,8 30,8 21,0 41,0 7,22 

ɻʘʯʢʦʧʦʜʽʙʥʽ 32 30,8 19,9 7,0 36,0 6,47 

ʎʽʣʽʩʥʽ 5 4,8 76,2 62,0 86,0 10,15  

ɻʘʣʴʢʦʧʦʜʽʙʥʽ 1 0,9 50,0 50,0 50,0 0  

ɺʠʜ ʃʦʢʘʣʽʪʝʪ 

ɺʠʙʽʨ

ʢʘ (N, 

ʰʪ.) 

N ʦʩʦʙʠʥ 

ʟ 

ʘʥʦʤʘʣʽʷ

ʤʠ (Nas, 

ʰʪ.) 

(Pas, 

%)  

N 

ʘʥʦʤʘʣʽ

ʡ (Nal, 

ʰʪ.) 

Sap 

N ʘʥʦʤ. 

ʧʝʚʥʦʛʦ 

ʪʠʧʫ 

(Nab, 

ʰʪ.) 

(Aas, 

%)  



150 

BUF 

ʦʟ. ɼʽʜʦʨʽʚʢʘ, 

ɻʦʣʦʩʽʾʚʩʴʢʠʡ ʧʘʨʢ, 

ʂʠʾʚʩʴʢʘ ʦʙʣ. 

150 14 9,3* 16 

ʇʦʚʝʨʥʫʪʠʡ 

ʩʝʛʤʝʥʪ 

ʢʽʥʮʽʚʢʠ 

1 6,2 

ɽʢʪʨʦʜʘʢʪʠʣʽʷ 1 6,2 

ʆʣʽʛʦʜʘʢʪʠʣʽʷ 1 6,3 

ɸʥʦʤʘʣʽʾ 

ʰʢʽʨʠ 
3 18,7 

ɸʥʦʤʘʣʽʾ 

ʟʽʥʠʮʽ 
2 12,5 

ʉʠʥʜʘʢʪʠʣʽʷ 1 6,2 

ɸʥʦʤʘʣʽʷ 

ʱʝʣʝʧʠ 
1 6,3 

ʇʦʣʽʬʘʣʘʥʛʽʷ 1 6,2 

ʂʣʽʥʦʜʘʢʪʠʣʽʷ 5 31,2 

BUF 

ʟʘʧʦʚʽʜʥʠʢ 

"ʈʦʟʪʦʯʯʷ", 

ɺʝʨʝʱʠʮʴʢʝ ʣ-ʚʦ, 

ʃʴʚʽʚʩʴʢʘ ʦʙʣ. 

3 1 33,3 2 

ʇʦʣʽʜʘʢʪʠʣʽʷ 1 50,0 

ʆʣʽʛʦʜʘʢʪʠʣʽʷ 1 50,0 

BUF 

ʙʽʣʷ ʤ. ʉʘʨʥʠ, 

ʫʨʦʯʠʱʝ ɼʫʙʢʠ, 

ʈʽʚʥʝʥʩʴʢʘ ʦʙʣ. 

5 1 20,0 1 
ɸʥʦʤʘʣʽʷ 

ʰʢʽʨʠ 
1 100,0 

BV 
ʩ. ɼʫʙʽʚʢʘ, 

ʈʽʚʥʝʥʩʴʢʘ ʦʙʣ. 
50 3 6,0* 3 

ɽʢʪʨʦʜʘʢʪʠʣʽʷ 1 33,3 

ɸʥʦʤʘʣʽʷ 

ʰʢʽʨʠ 
1 33,4 

ʇʦʣʽʬʘʣʘʥʛʽʷ 1 33,3 

BV 

ʇʘʨʢʦʚʘ ʟʦʥʘ ʙʽʣʷ 

ʂʽʙʝʨʥ. ʬʘʢʫʣʴʪʝʪʫ 

ʂʅʋ ʽʤ. ʊʘʨʘʩʘ 

ʐʝʚʯʝʥʢʘ, ʤ. ʂʠʾʚ 

33 1 3,0 1 
ɸʥʦʤʘʣʽʷ 

ʰʢʽʨʠ 
1 100,0 

BV 

ʇʘʨʢʦʚʘ ʟʦʥʘ ʙʽʣʷ 

ʌʽʟ. ʬʘʢʫʣʴʪʝʪʫ 

ʂʅʋ ʽʤ. ʊʘʨʘʩʘ 

ʐʝʚʯʝʥʢʘ, ʤ. ʂʠʾʚ 

78 2 2,6 2 

ʇʦʣʽʬʘʣʘʥʛʽʷ 1 50,0 

ɽʢʪʨʦʤʝʣʽʷ 1 50,0 

EC 
ʦʟ. ʉʚʽʪʷʟʴ, 

ɺʦʣʠʥʩʴʢʘ ʦʙʣ. 
27 2 7,4* 2 

ɽʢʪʨʦʤʝʣʽʷ 1 50,0 

ɽʢʪʨʦʜʘʢʪʠʣʽʷ 1 50,0 

EC 
ʩ. ʇʽʱʘ, ɺʦʣʠʥʩʴʢʘ 

ʦʙʣ. 
5 1 20,0 1 ɽʢʪʨʦʤʝʣʽʷ 1 100,0 

BOM 
ʩ. ʉʣʦʚʝʯʥʝ, 

ɾʠʪʦʤʠʨʩʴʢʘ ʦʙʣ. 
60 2 3,3 2 

ʇʦʣʽʜʘʢʪʠʣʽʷ 1 50,0 

ʉʠʥʜʘʢʪʠʣʽʷ 1 50,0 
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BOM 
ʦʟ. ʉʚʽʪʷʟʴ, 

ɺʦʣʠʥʩʴʢʘ ʦʙʣ. 
50 1 2,0 1 

ɸʥʦʤʘʣʽʷ 

ʰʢʽʨʠ 
1 100,0 

PF 
ʩ. ʇʝʨʛʘ, 

ɾʠʪʦʤʠʨʩʴʢʘ ʦʙʣ. 
30 2 6,7 2 

ɸʥʦʤʘʣʽʷ 

ʰʢʽʨʠ 
1 50,0 

ʆʣʽʛʦʜʘʢʪʠʣʽʷ 1 50,0 

PF 

ʙʽʣʷ ʤ. ʉʘʨʥʠ, 

ʫʨʦʯʠʱʝ ɼʫʙʢʠ, 

ʈʽʚʥʝʥʩʴʢʘ ʦʙʣ. 

12 10 83,3 10 

ɸʥʦʤʘʣʽʷ 

ʰʢʽʨʠ 
9 90,0 

ʇʦʣʽʬʘʣʘʥʛʽʷ 1 10,0 

HO 

ʇʘʣʣʘʜʽʥʩʴʢʽ 

ʩʪʘʚʢʠ, 

ʌʝʦʬʘʥʽʾʚʩʴʢʠʡ 

ʧʘʨʢ, ʤ. ʂʠʾʚ 

17 9 53,0 9 

ʇʦʚʝʨʥʫʪʠʡ 

ʩʝʛʤʝʥʪ 

ʢʽʥʮʽʚʢʠ 

7 77,8 

ʍʝʤʽʤʝʣʽʷ 1 11,1 

ɸʥʦʤʘʣʴʥʘ 

ʰʢʽʨʥʘ 

ʩʢʣʘʜʢʘ 

1 11,1 

RT 

ʙʽʣʷ ʤ. ʉʘʨʥʠ, 

ʫʨʦʯʠʱʝ ɼʫʙʢʠ, 

ʈʽʚʥʝʥʩʴʢʘ ʦʙʣ. 

3 1 33,3 1 ʇʦʣʽʜʘʢʪʠʣʽʷ 1 100,0 

RT 

ʦʟ. ɼʽʜʦʨʽʚʢʘ, 

ɻʦʣʦʩʽʾʚʩʴʢʠʡ ʧʘʨʢ, 

ʤ. ʂʠʾʚ 

45 1 2,2 1 ʇʦʣʽʜʘʢʪʠʣʽʷ 1 100,0 

RA 

9 ʢʤ ʥʘ ʧʜ ʚʽʜ ʤ. 

ʆʣʝʚʩʴʢ, 

ɾʠʪʦʤʠʨʩʴʢʘ ʦʙʣ. 

9 1 11,1 1 ɽʢʪʨʦʤʝʣʽʷ 1 100,0 

RA 
ʩ. ɼʫʙʽʚʢʘ, 

ʈʽʚʥʝʥʩʴʢʘ ʦʙʣ. 
50 2 4,0 2 ɽʢʪʨʦʜʘʢʪʠʣʽʷ 2 100,0 

RA 

ʙʽʣʷ ʤ. ʉʘʨʥʠ, 

ʫʨʦʯʠʱʝ ɼʫʙʢʠ, 

ʈʽʚʥʝʥʩʴʢʘ ʦʙʣ. 

1 1 100,0 1 ɹʨʘʭʽʜʘʢʪʠʣʽʷ 1 100,0 

PL 

ʇʦʣʷ ʙʽʣʷ ʣʽʩʫ ʟʘ ʩ. 

ɼʫʙʽʚʢʘ ʚʟʜʦʚʞ 

ʢʘʥʘʣʽʚ, ʈʽʚʥʝʥʩʴʢʘ 

ʦʙʣ. 

100 3 3,0 3 

ɹʦʨʦʜʘʚʢʦʧʦʜʽ

ʙʥʝ ʫʪʚʦʨʝʥʥʷ 
1 33,3 

ɺʨʘʞʝʥʥʷ 

ʨʝʟʦʥʘʪʦʨʽʚ 
2 66,7 

PL 
ʦʟ. ʉʚʽʪʷʟʴ, 

ɺʦʣʠʥʩʴʢʘ ʦʙʣ. 
63 4 6,3* 5 

ɸʥʦʤʘʣʽʷ 

ʰʢʽʨʠ 
3 60,0 

ʂʣʽʥʦʜʘʢʪʠʣʽʷ 1 20,0 
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ʋʨʘʞʝʥʥʷ 

ʨʝʟʦʥʘʪʦʨʽʚ 
1 20,0 

PL 
ʩ. ɺʠʩʪʫʧʦʚʠʯʽ, 

ɾʠʪʦʤʠʨʩʴʢʘ ʦʙʣ. 
28 1 3,6 1 ʌʦʢʦʤʝʣʽʷ 1 100,0 

PL 

ʂʘʨʘʩʠʥʩʴʢʝ 

ʣʽʩʥʠʮʪʚʦ, ʈʇɿ, 

ʥʝʚʝʣʠʢʝ ʦʟʝʨʦ 1 ʥʘ 

ʫʟʣʽʩʩʽ, ʈʽʚʥʝʥʩʴʢʘ 

ʦʙʣ. 

6 1 16,7 1 
ɸʥʦʤʘʣʽʷ 

ʰʢʽʨʠ 
1 100,0 

PL 

ʂʘʨʘʩʠʥʩʴʢʝ 

ʣʽʩʥʠʮʪʚʦ, ʈʇɿ, 

ʥʝʚʝʣʠʢʝ ʦʟʝʨʦ 2 ʥʘ 

ʫʟʣʽʩʩʽ, ʈʽʚʥʝʥʩʴʢʘ 

ʦʙʣ. 

15 2 13,3 2 
ɸʥʦʤʘʣʽʷ 

ʰʢʽʨʠ 
2 100,0 

PR 

ʦʟ. ʄʽʥʽʩʪʝʨʢʘ, 

ɺʠʰʛʦʨʦʜʩʴʢʘ 

ʪʨʘʩʘ, ʂʠʾʚʩʴʢʘ ʦʙʣ. 

38 4 10,5* 4 
ɸʥʦʤʘʣʽʷ 

ʰʢʽʨʠ 
4 100,0 

PR 
ʩ. ɻʚʦʟʜʽʚ, ʂʠʾʚʩʴʢʘ 

ʦʙʣ. 
39 5 12,8* 6 

ɸʥʦʤʘʣʽʷ 

ʰʢʽʨʠ 
5 83,3 

ʄʽʢʨʦʬʪʘʣʴʤʽʷ 1 16,7 

PR 
ʫʨʦʯʠʱʝ ʂʠʥʴ 

ɻʨʫʩʪʴ, ʤ. ʂʠʾʚ 
41 7 17,1* 7 

ɸʥʦʤʘʣʽʷ 

ʰʢʽʨʠ 
3 42,9 

ʅʝʨʝʟʦʨʙʦʚʘʥʠ

ʡ ʭʚʽʩʪ 
3 42,8 

ɸʥʦʤʘʣʴʥʠʡ 

ʫʨʦʩʪʠʣʴ 
1 14,3 

PR 
ʆʨʽʭʫʚʘʪʩʴʢʽ 

ʩʪʘʚʢʠ, ʤ. ʂʠʾʚ 
30 1 3,3 1 

ʅʝʨʝʟʦʨʙʦʚʘʥʠ

ʡ ʭʚʽʩʪ 
1 100,0 

PR 
ʩʪʘʚʢʠ ʚ ʇʘʨʢʫ 

"ʅʠʚʢʠ", ʤ. ʂʠʾʚ 
54 39 72,2* 40 

ɸʥʦʤʘʣʽʷ 

ʰʢʽʨʠ 
39 97,5 

ɸʥʦʤʘʣʴʥʠʡ 

ʫʨʦʩʪʠʣʴ 
1 2,5 

PR 

ʇʘʣʣʘʜʽʥʩʴʢʽ 

ʩʪʘʚʢʠ, 

ʌʝʦʬʘʥʽʾʚʩʴʢʠʡ 

ʧʘʨʢ, ʤ. ʂʠʾʚ 

45 4 8,9* 4 

ɸʥʦʤʘʣʽʷ 

ʰʢʽʨʠ 
3 75,0 

ʅʝʨʝʟʦʨʙʦʚʘʥʠ

ʡ ʭʚʽʩʪ 
1 25,0 



153 

PR 
ʩ. ɿʘʪʠʰʘ, ʂʠʾʚʩʴʢʘ 

ʦʙʣ. 
44 4 9,1* 4 

ɸʥʦʤʘʣʽʷ 

ʰʢʽʨʠ 
4 100,0 

PR ʦʟ. ɺʝʨʙʥʝ, ʤ. ʂʠʾʚ 42 7 16,7* 8 

ɸʥʦʤʘʣʽʷ 

ʰʢʽʨʠ 
2 25,0 

ɸʥʦʬʪʘʣʴʤʽʷ 1 12,5 

ʇʦʣʽʬʘʣʘʥʛʽʷ 1 12,5 

ʇʦʣʽʜʘʢʪʠʣʽʷ 1 12,5 

ʇʦʣʽʤʝʣʽʷ 1 12,5 

ʌʦʢʦʤʝʣʽʷ 1 12,5 

ɸʥʦʤʘʣʽʷ 

ʱʝʣʝʧʠ 
1 12,5 

PR 
ɹʽʣʠʯʽ, ʦʟ. ˉ 14, ʤ. 

ʂʠʾʚ 
43 4 9,3* 4 

ɸʥʦʤʘʣʽʷ 

ʰʢʽʨʠ 
2 50,0 

ʄʽʢʨʦʬʪʘʣʴʤʽʷ 1 25,0 

ɸʥʦʤʘʣʴʥʝ 

ʟʙʽʣʴʰʝʥʷ 

ʯʘʩʪʠʥ ʪʽʣʘ 

1 25,0 

PR 

ʚʦʜʦʩʭʦʚʠʱʝ ʥʘ ʨ. 

ʋʞ, ʙʝʨʝʛ ʙʽʣʷ ʩ. 

ɺʦʨʦʥʝʚʦ, 

ɾʠʪʦʤʠʨʩʴʢʘ ʦʙʣ. 

133 1 0,7 1 ɹʨʘʭʽʜʘʢʪʠʣʽʷ 1 100,0 

PR 

ʩ. ɹʨʫʥʝʪʽʚʢʘ ʩ., ʦʟ. 

ʇ̔ ʩʦʯʥʝ, ɺʦʣʠʥʩʴʢʘ 

ʦʙʣ. 

3 1 33,3 1 ɹʨʘʭʽʜʘʢʪʠʣʽʷ 1 100,0 

LV 
ʩ. ɺʠʜʨʠʯʽ, 

ɺʦʣʠʥʩʴʢʘ ʦʙʣ. 
126 5 4,0 5 

ɽʢʪʨʦʤʝʣʽʷ 1 20,0 

ʇʦʣʽʤʝʣʽʷ 1 20,0 

ɹʨʘʭʽʜʘʢʪʠʣʽʷ 1 20,0 

ɸʤʝʣʽʷ 2 40,0 

LV 

15 ʢʤ ʥʘ ʧʜ ʚʽʜ ʤ. 

ʆʣʝʚʩʢ, 

ɾʠʪʦʤʠʨʩʴʢʘ ʦʙʣ. 

31 1 3,2 1 ɽʢʪʨʦʤʝʣʽʷ 1 100,0 

LV 
ʩ. ʇʝʨʛʘ, 

ɾʠʪʦʤʠʨʩʴʢʘ ʦʙʣ. 
32 1 3,1 1 ɽʢʪʨʦʤʝʣʽʷ 1 100,0 

TC 
ʩ. ʄʘʡʜʘʥ, 

ɾʠʪʦʤʠʨʩʴʢʘ ʦʙʣ. 
2 1 50,0 1 ɽʢʪʨʦʤʝʣʽʷ 1 100,0 
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ʅʘʡʚʠʱʠʡ ʧʦʢʘʟʥʠʢ ʯʘʩʪʦʪʠ ʪʨʘʧʣʷʥʥʷ ʘʥʦʤʘʣʴʥʠʭ ʦʩʦʙʠʥ ʩʢʣʘʚ 72,22% 

ʜʣʷ ʚʠʙʽʨʢʠ ʞʘʙʠ ʦʟʝʨʥʦʾ ʟ ʧʘʨʢʫ çʅʠʚʢʠè ʤ. ʂʠʻʚʘ. ɹʽʣʴʰʽʩʪʴ ʦʩʦʙʠʥ, ʚʠʷʚʣʝʥʠʭ 

ʚ ʦʟʝʨʘʭ ʮʴʦʛʦ ʧʘʨʢʫ ʤʘʣʠ ʘʥʦʤʘʣʴʥʠʡ ʩʠʥʽʡ ʢʦʣʽʨ ʟʘʙʘʨʚʣʝʥʥʷ ʪʽʣʘ (ʄʘʨʫʱʘʢ ʪʘ 

ʽʥ., 2016). ɿʘʛʘʣʦʤ ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʴ ʘʥʦʤʘʣʽʡ ʰʢʽʨʠ (ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ 

ʦʭʦʧʣʶʚʘʣʠ ʚʩʶ ʪʝʨʠʪʦʨʽʶ ʋʢʨʘʾʥʠ ʪʘ ʟʥʘʯʥʦ ʰʠʨʰʠʡ ʯʘʩʦʚʠʡ ʧʨʦʤʽʞʦʢ) ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ, ʱʦ ʚʽʜʩʦʪʦʢ ʦʩʦʙʠʥ ʟ ʮʠʤ ʪʠʧʦʤ ʘʥʦʤʘʣʽʡ ʤʘʻ ʪʝʥʜʝʥʮʽʶ (ʩʣʘʙʢʠʡ 

ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ) ʙʫʪʠ ʚʠʱʠʤ ʚ ʨʝʛʽʦʥʘʭ ʟ ʙʽʣʴʰʠʤ ʽʥʪʝʛʨʦʚʘʥʠʤ ʧʦʢʘʟʥʠʢʦʤ 

ʣʶʜʩʴʢʦʛʦ ʚʧʣʠʚʫ (Human footprint (Sanderson et al., 2002) ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ Monte Carlo Permutation test). ɿʘ ʤʘʩʦʚʽʩʪʶ ʧʨʦʷʚʫ ʧʝʚʥʠʭ ʪʠʧʽʚ 

ʟʦʚʥʽʰʥʽʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʘʥʦʤʘʣʽʡ ʤʦʞʥʘ ʩʫʜʠʪʠ ʧʨʦ ʩʪʘʥ ʦʪʦʯʫʶʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʜʝ ʤʝʰʢʘʶʪʴ ʘʤʬʽʙʽʾ, ʨʦʙʣʷʯʠ ʤʦʨʬʦʣʦʛʽʯʥʽ ʘʥʦʤʘʣʽʾ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʘʩʧʝʢʪʠ ʾʭ ʧʨʦʷʚʫ ï ʙʽʦʽʥʜʠʢʘʮʽʡʥʠʤ ʧʦʢʘʟʥʠʢʦʤ (ʄʘʨʫʱʘʢ ʽ ʄʫʨʘʚʠʥʝʮʴ, 2013 

ʄʘʨʫʱʘʢ, 2014; ʄʘʨʫʱʘʢ, 2015; ʄʘʨʫʱʘʢ  ̔ʄʫʨʘʚʠʥʝʮʴ, 2015; ʄʘʨʫʱʘʢ, 2016). 

 

ʊʘʙʣʠʮʷ 3.16  

ʇʘʨʮʽʘʣʴʥʘ ʯʘʩʪʦʪʘ ʪʨʘʧʣʷʥʥʷ ʟʦʚʥʽʰʥʽʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʘʥʦʤʘʣʽʡ (Aas) ʟ ʪʝʨʠʪʦʨʽʾ 

ʜʦʩʣʽʜʞʝʥʴ. 

ʊʠʧ ʘʥʦʤʘʣʽʾ 

N ʚʠʧʘʜʢʽʚ 

ʚʠʷʚʣʝʥʥʷ ʜʘʥʦʾ 

ʘʥʦʤʘʣʽʾ (ʰʪ.) 

ʇʘʨʮʽʘʣʴʥʘ ʯʘʩʪʦʪʘ 

ʪʨʘʧʣʷʥʥʷ ʜʘʥʦʾ ʘʥʦʤʘʣʽʾ 

(Aas, %) 

ʇʦʚʝʨʥʫʪʠʡ ʩʝʛʤʝʥʪ ʢʽʥʮʽʚʢʠ 8 5,0 

ɽʢʪʨʦʜʘʢʪʠʣʽʷ 5 3,1 

ʆʣʽʛʦʜʘʢʪʠʣʽʷ 3 1,9 

ʇʦʣʽʜʘʢʪʠʣʽʷ 7 4,3 

ʉʠʥʜʘʢʪʠʣʽʷ 2 1,2 

TC 
ʩ. ʉʚʽʪʷʟʴ, 

ɺʦʣʠʥʩʴʢʘ ʦʙʣ. 
8 1 12,5 2 ʇʦʣʽʜʘʢʪʠʣʽʷ 2 100,0 

TC 
ʩ. ʉʢʠʙʠ, 

ɺʦʣʠʥʩʴʢʘ ʦʙʣ. 
34 1 2,9 1 ɽʢʪʨʦʤʝʣʽʷ 1 100,0 
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ʇʦʣʽʬʘʣʘʥʛʽʷ 5 3,1 

ʂʣʽʥʦʜʘʢʪʠʣʽʷ 6 3,7 

ɹʨʘʭʽʜʘʢʪʠʣʽʷ 4 2,5 

ɽʢʪʨʦʤʝʣʽ ̫ 9 5,6 

ʍʝʤʽʤʝʣʽʷ 1 0,6 

ʌʦʢʦʤʝʣʽʷ 2 1,2 

ʇʦʣʽʤʝʣʽʷ 2 1,2 

ɸʤʝʣʽʷ 2 1,2 

ɸʥʦʤʘʣʴʥʝ ʟʙʽʣʴʰʝʥʷ ʯʘʩʪʠʥ ʪʽʣʘ 1 0,6 

ɸʥʦʤʘʣʽʾ ʟʽʥʠʮʽ 2 1,2 

ʄʽʢʨʦʬʪʘʣʴʤʽʷ 2 1,2 

ɸʥʦʬʪʘʣʴʤʽʷ 1 0,6 

ɸʥʦʤʘʣʽʷ ʱʝʣʝʧʠ 2 1,2 

ʋʨʘʞʝʥʥʷ ʨʝʟʦʥʘʪʦʨʽʚ 3 1,9 

ɸʥʦʤʘʣʴʥʘ ʰʢʽʨʥʘ ʩʢʣʘʜʢʘ 1 0,6 

ɸʥʦʤʘʣʽʷ ʰʢʽʨʠ 85 52,8 

ʇʘʧʽʣʦʤʦʧʦʜʽʙʥʝ ʫʪʚʦʨʝʥʥʷ 1 0,6 

ʅʝʨʝʟʦʨʙʦʚʘʥʠʡ ʭʚʽʩʪ 5 3,1 

ɸʥʦʤʘʣʴʥʠʡ ʫʨʦʩʪʠʣʴ 2 1,2 

 

ʋ ʨʦʟʧʦʜʽʣʽ ʧʦ ʚʠʜʘʤ, ʥʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʘʥʦʤʘʣʴʥʠʭ ʦʩʦʙʠʥ ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ ʜʣʷ ʘʤʬʽʙʽʡ ʢʦʤʧʣʝʢʩʫ ʟʝʣʝʥʠʭ ʞʘʙ (ʢʦʤʧʣʝʢʩ çPelophylax esculentusè ï 

57,5%). ʊʘʢ 77 ʦʩʦʙʠʥ ʟ ʘʥʦʤʘʣʽʷʤʠ (50,4%) ʥʘʣʝʞʘʣʠ ʜʦ ʚʠʜʫ P. ridibundus, 11 

(7,4%) ï P. lessonae, 4 (2,7%) ï R. arvalis; 2 (1,5%) ï R. temporaria, 16 (10,7%) ï B. 

bufo, 6 (3,9%) ï B. viridis, 3 (1,9%) ï E. calamita, 3 (1,9%) ï B. bombina, 9 (5,9%) ï 

H. orientalis, 12 (7,9%) ï P. fuscus, 6 (3,9%) ï L. vulgaris ʪʘ 3 (1,9%) ï T. cristatus. 

ʊʘʢʠʡ ʚʠʩʦʢʠʡ ʚʽʜʩʦʪʦʢ ʘʥʦʤʘʣʴʥʠʭ ʦʩʦʙʠʥ ʩʝʨʝʜ ʛʨʫʧʠ ʟʝʣʝʥʠʭ ʞʘʙ ʤʦʞʝ ʙʫʪʠ 

ʧʦʷʩʥʝʥʠʡ ʪʠʤ, ʱʦ ʩʘʤʝ ʮʷ ʛʨʫʧʘ ʟʝʤʥʦʚʦʜʥʠʭ ʬʘʫʥʠ ʋʢʨʘʾʥʠ ʧʨʦʚʦʜʠʪʴ ʤʘʡʞʝ 

ʚʝʩʴ ʩʚʽʡ ʞʠʪʪʻʚʠʡ ʮʠʢʣ ʫ ʚʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʷʢʝ ʻ ʯʫʜʦʚʠʤ ʨʦʟʯʠʥʥʠʢʦʤ ʪʘ 

ʪʨʘʥʩʧʦʨʪʝʨʦʤ ʨʽʟʥʦʛʦ ʨʦʜʫ ʧʦʣʣʶʪʘʥʪʽʚ, ʷʢʽ ʟʜʘʪʥʽ ʚʧʣʠʚʘʪʠ ʥʘ ʦʥʪʦʛʝʥʝʟ ʮʠʭ 

ʘʤʬʽʙʽʡ ʙʽʣʴʰ ʪʨʠʚʘʣʠʡ ʯʘʩ. ʅʽʞ ʥʘ ʪʽ ʬʦʨʤʠ, ʱʦ ʧʽʩʣʷ ʤʝʪʘʤʦʨʬʦʟʫ ʧʦʢʠʜʘʶʪʴ 

ʚʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ ʽ ʧʦʚʝʨʪʘʶʪʴʩʷ ʜʦ ʥʴʦʛʦ ʚʠʢʣʶʯʥʦ ʥʘ ʯʘʩ ʥʝʨʝʩʪʫ. 
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ʈʠʩ. 3.7. ɼʝʷʢʽ ʧʨʠʢʣʘʜʠ ʚʠʷʚʣʝʥʠʭ ʟʦʚʥʽʰʥʽʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʘʥʦʤʘʣʽʡ: ɸ ï 

ʩʠʥʜʘʢʪʠʣʽʷ, ɹ ï ʙʨʘʭʽʜʘʢʪʠʣʽʷ, ɺ ï ʧʦʣʽʤʝʣʽʷ, ɻ ï ʢʣʽʥʦʜʘʢʪʠʣʽʷ, ˆ ï ʘʥʦʤʘʣʽʷ 

ʰʢʽʨʠ, ɼ ï ʧʦʣʽʜʘʢʪʠʣʽʷ, ɽ ï ʘʥʦʤʘʣʴʥʝ ʟʙʽʣʴʰʝʥʥʷ ʢʽʥʮʽʚʢʠ, ɭ ï ʝʢʪʨʦʜʘʢʪʠʣʽʷ 

(ʘʥʦʤʘʣʽʷ ʪʠʧʫ çʢʣʝʰʥʷè), ɾ ï ʝʢʪʨʦʤʝʣʽʷ, ɿ ï ʘʥʦʬʪʘʣʴʤʽʷ, ʀ ï ʥʝʨʝʟʦʨʙʦʚʘʥʠʡ 

ʭʚʽʩʪ, ɯ ï ʤʽʢʨʦʬʪʘʣʴʤʽʷ. 

 

ʋ 153 ʘʥʦʤʘʣʴʥʠʭ ʦʩʦʙʠʥ ʩʫʤʘʨʥʦ ʚʠʷʚʣʝʥʦ 161 ʘʥʦʤʘʣʽʶ (ʧʦʜʝʢʫʜʠ 1 

ʦʩʦʙʠʥʘ ʤʘʣʘ ʙʽʣʴʰʝ 1 ʘʥʦʤʘʣʽʾ). ʅʘʡʚʠʱʠʡ ʚʽʜʩʦʪʦʢ (ʧʘʨʮʽʘʣʴʥʘ ʯʘʩʪʦʪʘ 

ʪʨʘʧʣʷʥʥʷ, Aas, %) ʚʠʷʚʣʝʥʘ ʜʣʷ ʘʥʦʤʘʣʽʡ ʰʢʽʨʠ ï 52,8%. ɼʨʫʛʦʶ ʟʘ ʧʘʨʮʽʘʣʴʥʦʶ 

ʯʘʩʪʦʪʦʶ ʪʨʘʧʣʷʥʥʷ ʻ ʝʢʪʨʦʤʝʣʽʷ ï 5,6% (ʨʠʩ. 3.7). ʊʘʢʽ ʘʥʦʤʘʣʽʾ ʷʢ ʘʥʦʤʘʣʴʥʝ 

ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʠʥ ʪʽʣʘ, ʘʥʦʬʪʘʣʴʤʽʷ, ʭʝʤʽʤʝʣʽʷ, ʘʥʦʤʘʣʴʥʘ ʰʢʽʨʥʘ ʩʢʣʘʜʢʘ ʪʘ 

ʧʘʧʽʣʦʤʦʧʦʜʽʙʥʽ ʫʪʚʦʨʝʥʥʷ ʪʨʘʧʣʷʣʠʩʷ ʣʠʰʝ ʚ ʦʜʠʥʠʯʥʠʭ ʚʠʧʘʜʢʘʭ (ʪʘʙʣ. 3.16).  
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3.5. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʢʦʤʧʣʝʢʩʽʚ ʟʝʣʝʥʠʭ ʞʘʙ 

ɺ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʥʘʷʚʥʽʩʪʴ ʧʦʧʫʣʷʮʽʡ R (n=5), RE (n=5), LE 

(n=3) ʪʘ E (n=2) ʪʠʧʽʚ (ʨʠʩ. 3.8, ʪʘʙʣ. 3.17). ɺ ʢʦʥʪʝʢʩʪʽ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ, ʮʽ 

ʜʘʥʽ ʜʦʧʦʚʥʶʶʪʴ ʢʘʨʪʫ, ʥʘʚʝʜʝʥʫ ʚ ʨʦʙʦʪʽ ʉ. ɺ. ʄʝʞʞʝʨʽʥʘ ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠ 

(ʄʝʞʞʝʨʽʥ ʪʘ ʽʥ., 2007) ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ (ʨʠʩ. 3.9).  

 

ʈʠʩ. 3.8. ʊʠʧʠ ʧʦʧʫʣʷʮʽʡ ʟʝʣʝʥʠʭ ʞʘʙ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʪʝʨʠʪʦʨʽʾ ʟʛʽʜʥʦ 

ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘ ʛʝʥʦʤ Ldh-B: ʙʽʣʠʡ ʢʨʫʛ - RE, ʩʽʨʠʡ ʢʨʫʛ - LE, ʩʽʨʠʡ 

ʢʚʘʜʨʘʪ - R, ʬʽʦʣʝʪʦʚʝ ʢʦʣʦ ï E. 

 

ʊʘʙʣʠʮʷ 3.17  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʚʠʙʽʨʦʢ ʢʦʤʧʣʝʢʩʽʚ ʟʝʣʝʥʠʭ ʞʘʙ (ʢʦʤʧʣʝʢʩ çPelophylax 

esculentusè) ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʛʝʣʴ-ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʟʘ ʛʝʥʦʤ Ldh-B. 
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ɼʥʽʧʨʦ 

ʨ. ʊʘʣʴ ʙʽʣʷ ʩ. 

ʊʘʣʴʩʴʢʝ, 

ʂʠʾʚʩʴʢʘ ʦʙʣ. E 8 8 0 0 100 6 2 75 25 0 0 

ɼʥʽʧʨʦ 

ʦʟ. ɺʝʨʙʥʝ, ʤ. 

ʂʠʾʚ R 10 0 100 0 0 0 0 0 0 0 0 

ɼʥʽʧʨʦ 

ʆʨʽʭʫʚʘʪʩʴʢʽ 

ʩʪʘʚʢʠ, ʤ. ʂʠʾʚ R 10 0 100 0 0 0 0 0 0 0 0 

ɼʥʽʧʨʦ 

ʅʦʚʦʙʽʣʠʯʽ, ʤ. 

ʂʠʾʚ RE 11 3 72,73 0 27,27 1 2 33 67 0,06 0,12 

ɼʥʽʧʨʦ 

ʫʨ. ʂʠʥʴ 

ɻʨʫʩʪʴ, ʤ. ʂʠʾʚ R 17 0 100 0 0 0 0 0 0 0 0 

ɼʥʽʧʨʦ 

ʩʪʘʨʠʮʷ ʨ. 

ʊʘʨʪʘʮʴʢʘ ʙʽʣʷ 

ʩ. ʉʤʠʛʘ ʪʘ 

ɹʫʱʘ, 

ʈʽʚʥʝʥʩʴʢʘ ʦʙʣ. Rɽ 12 6 50 0 50 3 3 50 50 0 0 
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ɼʥʽʧʨʦ 

ʩ. ʉʝʣʠʯʽʚ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʘ 

ʦʙʣ. LE 11 10 0 9,1 91,9 0 10 0 100 0 0 

ɼʥʽʧʨʦ 

ʨ. ʊʝʪʝʨʽʚ ʙʽʣʷ 

ʩ. ʂʦʨʦʩʪʠʰʽʚ, 

ɾʠʪʦʤʠʨʩʴʢʘ 

ʦʙʣ. R 15 0 100 0 0 0 0 0 0 0,1 0,2 

ʇʨʠʧ`ʷʪʴ 

ʨ. ʋʞ ʙʽʣʷ ʩ. 

ʏʝʨʝʚʘʯ, 

ʂʠʾʚʩʴʢʘ ʦʙʣ. RE 19 1 94,74 0 5,26 0 1 0 100 0,08 0,17 

ʇʨʠʧ`ʷʪʴ 

ʦʙʚʽʜʥʠʡ ʢʘʥʘʣ 

ʏɸɽʉ, 

ʂʠʾʚʩʴʢʘ ʦʙʣ. RE 20 2 90 0 10 0 2 0 100 0,14 0,29 

ʇʨʠʧ`ʷʪʴ 

ʨ. ʋʞ ʙʽʣʷ ʤ. 

ʂʦʨʦʩʪʝʥʴ, 

ɾʠʪʦʤʠʨʩʴʢʘ 

ʦʙʣ. R 10 0 100 0 0 0 0 0 0 0 0 

ʇʨʠʧ`ʷʪʴ 

ʢʦʧʘʥʢʘ 

ʧʦʙʣʠʟʫ ʦʟ. 

ʉʚʽʪʷʟʴ, 

ɺʦʣʠʥʩʴʢʘ ʦʙʣ. E 24 24 0 0 100 0 5 0 100 0 0 

ʇʨʠʧ`ʷʪʴ 

ʢʘʥʘʣʠ ʥʘ ʧʥ. 

ʚʽʜ ʩ. 

ʇʝʨʝʙʨʦʜʠ, 

ʈʽʚʥʝʥʩʴʢʘ ʦʙʣ. LE 8 6 0 25 75 0 6 0 100 0 0 

ʇʨʠʧ`ʷʪʴ 

ʦʟ. ʇʽʩʦʯʥʝ, 

ɺʦʣʠʥʩʴʢʘ ʦʙʣ. RE 13 12 7,69 0 92,31 0 12 0 100 0 0 

ɿʭ. ɹʫʛ 

c. ɿʝʣʝʥʘ ɻʫʪʘ, 

ʃʴʚʽʚʩʴʢʘ ʦʙʣ. LE 9 1 0 88,89 11,11 0 1 0 100 0 0 

 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ ʚʧʝʨʰʝ ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ ʧʦʧʫʣʷʮʽʾ ɽ-ʪʠʧʫ, ʪʦʙʪʦ ʪʘʢʽ, ʱʦ ʮʽʣʢʦʤ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʛʽʙʨʠʜʽʚ, ʘ ʩʘʤʝ, 

ʧʦʧʫʣʷʮʽʷ ʟ ʨ. ʊʘʣʴ ʪʘ ʟ ʢʦʧʘʥʢʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʧʨʠʚʘʪʥʦʾ ʩʘʜʠʙʠ ʧʦʙʣʠʟʫ ʦʟ. 

ʉʚʽʪʷʟʴ. ɺʘʞʣʠʚʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʦʩʪʘʥʥʷ ʩʢʣʘʜʘʣʘʩʷ ʟ ʦʩʦʙʠʥ, ʱʦ ʥʝʩʣʠ 

ʽʜʝʥʪʠʯʥʠʡ ʫʩʧʘʜʢʦʚʘʥʠʡ ʛʝʥʦʤ. ʋ ʜʚʦʭ ʚʠʙʽʨʢʘʭ ʟ ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ ʟʦʥʠ 

ʚʽʜʯʫʞʝʥʥʷ, ʟʽ ʩʪʘʚʢʽʚ ʤʘʩʠʚʫ ʅʦʚʦʙʽʣʠʯʽ ʪʘ ʟ ʨ. ʊʝʪʝʨʽʚ ʧʦʙʣʠʟʫ ʤ. ʂʦʨʦʩʪʠʰʽʚ 

ʚʽʜʤʽʯʝʥʦ ʥʘʷʚʥʽʩʪʴ ʦʩʦʙʠʥ ʦʟʝʨʥʦʾ ʞʘʙʠ (P. ridibundus) ʟ ʦʟʥʘʢʘʤʠ ʽʥʪʨʦʛʨʝʩʽʾ 

(ʨʠʩ. 3.10) ʛʝʥʦʤʫ ʞʘʙʠ ʩʪʘʚʢʦʚʦʾ (P. lessonae) ï ʷʚʠʱʝ, ʷʢʝ ʨʘʥʽʰʝ ʜʣʷ ʙʘʩʝʡʥʫ 

ʇʨʠ'ʷʪʽ ʥʝ ʨʝʻʩʪʨʫʚʘʣʦʩʷ ʽ ʙʫʣʦ ʟʘʜʦʢʫʤʝʥʪʦʚʘʥʦ ʚ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʮʴʦʛʦ 

ʨʝʛʽʦʥʫ ʚʧʝʨʰʝ. ɻʝʥʝʪʠʯʥʦ çʯʠʩʪʠʭè ʧʦʧʫʣʷʮʽʡ ʩʪʘʚʢʦʚʦʾ ʞʘʙʠ ʚʽʜʟʥʘʯʝʥʦ ʥʝ 

ʙʫʣʦ. 
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ʈʠʩ. 3.9. ʄʘʧʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʦʧʫʣʷʮʽʡ ʛʽʙʨʠʜʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟʝʣʝʥʠʭ ʞʘʙ, 

ʚʟʷʪʘ ʟ ʨʦʙʦʪʠ ʉ. ɺ. ʄʝʞʞʝʨʽʥʘ ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠ (ʄʝʞʞʝʨʽʥ ʪʘ ʽʥ., 2007), 

ʜʦʧʦʚʥʝʥʘ 15-ʤʘ ʥʦʚʠʤʠ ʪʦʯʢʘʤʠ ʟʥʘʭʽʜʦʢ.  

 

ʈʠʩ. 3.10. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʙʘʪʴʢʽʚʩʴʢʠʭ (ʯʝʨʚʦʥʠʤ ï P. lessonae, ʩʠʥʽʤ ï P. 

ridibundus) ʪʘ ʛʽʙʨʠʜʥʠʭ ʬʦʨʤ (ʩʽʨʠʤ ï ʛʽʙʨʠʜʠ-ʨʝʢʦʤʙʽʥʘʥʪʠ, ʧʦʤʘʨʘʥʯʝʚʠʤ ï 

ʛʽʙʨʠʜʠ-ʥʝʨʝʢʦʤʙʽʥʘʥʪʠ) ʫ ʚʠʙʽʨʢʘʭ ʟ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ. 
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3.6. ʌʘʫʥʽʩʪʠʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʘʤʬʽʙʽʡ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ 

ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʴ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ (ʎʝʥʪʨʘʣʴʥʝ ʇʦʣʽʩʩʷ, ɿʘʭʽʜʥʝ 

ʘʙʦ ɺʦʣʠʥʩʴʢʝ ʇʦʣʽʩʩʷ ʟ ʧʽʜʜʽʣʷʥʢʦʶ ʄʘʣʦʛʦ ʇʦʣʽʩʩʷ, ʇʨʘʚʦʙʝʨʝʞʥʘ ʧ̔ ʜʜʽʣʷʥʢʘ 

ʩʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʛʦ ʣʠʩʪʷʥʦʛʦ ʣʽʩʫ ʽ ʣʽʩʦʩʪʝʧʫ) ʙʫʣʦ ʚʠʷʚʣʝʥʦ 1911 ʪʦʯʦʢ 

ʟʥʘʭʽʜʦʢ ʘʤʬʽʙʽʡ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʜʚʦʭ ʨʷʜʽʚ (Anura, Caudata), 6 ʨʦʜʠʥ ʪʘ 13 

ʪʘʢʩʦʥʦʤʽʯʥʠʭ ʦʜʠʥʠʮʴ (12 ʚʠʜʽʚ ʪʘ 1 ʛʽʙʨʠʜ) ʟʛʽʜʥʦ ʩʫʯʘʩʥʦʾ ʩʠʩʪʝʤʘʪʠʢʠ 

(Ranidae (R. arvalis, R. temporaria, P. ridibundus, P. lessonae, ʛʽʙʨʠʜ P. ridibundus x 

P. lessonae), Bufonidae (B. bufo, E. calamita, B. viridis), Bombinatoridae (B. bombina), 

Pelobatidae (P. fuscus), Hylidae (H. orientalis), Salamandridae (L. vulgaris, T. 

cristatus)). ɿ ʥʠʭ 993 ʧʨʠʧʘʜʘʻ ʥʘ ʨʝʛʽʦʥ ɿʘʭʽʜʥʦʛʦ ʇʦʣʽʩʩʷ (52,0%), ʘ ʩʘʤʝ 200 ï ʥʘ 

ʄʘʣʝ ʇʦʣʽʩʩʷ (10,5%) ʪʘ 793 ï ʥʘ ʽʥʰʫ ʪʝʨʠʪʦʨʽʶ ɿʘʭʽʜʥʦʛʦ ʇʦʣʽʩʩʷ (41,5%). ʅʘ 

ʎʝʥʪʨʘʣʴʥʝ ʇʦʣʽʩʩʷ ʧʨʠʧʘʜʘʻ 809 ʪʦʯʦʢ (42,3%) ʪʘ ʱʝ 109 ʪʦʯʦʢ (5,7%) ï ʥʘ 

ʇʨʘʚʦʙʝʨʝʞʥʫ ʧʽʜʜʽʣʷʥʢʫ ʩʭʽʥʦʻʚʨʦʧʝʡʩʴʢʦʛʦ ʣʠʩʪʷʥʦʛʦ ʣʽʩʫ ʪʘ ʣʽʩʦʩʪʝʧʫ (ʨʠʩ. 

3.11). 

ʅʘʡʯʘʩʪʽʰʝ ʟʘʨʝʻʩʪʨʦʚʘʥʠʤ ʚʠʜʦʤ (ʟʘ ʢʽʣʴʢʽʩʪʶ ʪʦʯʦʢ ʟʥʘʭʽʜʦʢ), ʥʘ ʷʢʠʡ 

ʧʨʠʧʘʜʘʻ 16,9% ʟʥʘʭʽʜʦʢ, ʙʫʣʘ ʢʫʤʢʘ ʯʝʨʚʦʥʦʯʝʨʝʚʘ (B. bombina). ɯʥʰʽ ʚʠʜʠ 

ʪʨʘʧʣʷʣʠʩʷ ʚ ʥʘʩʪʫʧʥʦʤʫ ʚʽʜʩʦʪʢʦʚʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ: R. arvalis ï 10,5%, R. 

temporaria ï 5,4%, P. ridibundus ï 13,0%, ʛʽʙʨʠʜ P. ridibundus x P. lessonae ï 5,0%, 

P. lessonae ï 3,5%, P. fuscus ï 8,2%, H. orientalis ï 4,5%, B. bufo ï 7,2%, E. calamita 

ï 4,8%, B. viridis ï 4,2%, L. vulgaris ï 9,4%, T. cristatus ï 7,4%. ɿʘ ʢʽʣʴʢʽʩʪʶ 

ʟʥʘʡʜʝʥʠʭ ʦʩʦʙʠʥ ʥʘʡʙʽʣʴʰʫ ʯʘʩʪʢʫ ʚʢʣʘʜʘʻ P. ridibundus ï 16,4%. ɺʽʜʩʦʪʢʦʚʝ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʝʢʟʝʤʧʣʷʨʽʚ ʫʩʽʭ ʽʥʰʠʭ ʟʥʘʡʜʝʥʠʭ ʚʠʜʽʚ ʩʢʣʘʜʘʻ: R. arvalis ï 

7,4%, R. temporaria ï 8,2%, ʛʽʙʨʠʜ P. ridibundus x P. lessonae ï 5,8%, P. lessonae ï 

5,3%, P. fuscus ï 5,9%, H. orientalis ï 3,9%, B. bombina ï 13,6%, B. bufo ï 5,0%, E. 

calamita ï 5,1%, B. viridis ï 7,2%, L. vulgaris ï 13,4%, T. cristatus ï 2,8%. 
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ʈʠʩ. 3.11. ʊʝʧʣʦʢʘʨʪʘ ʟʥʘʭʽʜʦʢ ʘʤʬʽʙʽʡ ʥʘ ʪʝʨʠʪʦʨʽʾ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ 

ʇʦʣʽʩʩʷ, ʚʠʢʦʥʘʥʘ ʚ ʧʨʦʛʨʘʤʽ QGIS. 

 

ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʚʽʜʩʦʪʢʦʚʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʪʦʯʦʢ ʟʥʘʭʽʜʦʢ ʪʘ ʢʽʣʴʢʦʩʪʽ 

ʟʥʘʡʜʝʥʠʭ ʦʩʦʙʠʥ ʧʝʚʥʠʭ ʚʠʜʽʚ, ʟʥʘʭʽʜʢʠ ʙʫʣʦ ʨʦʟʧʦʜʽʣʝʥʦ ʟʘ ʩʢʣʘʜʦʚʠʤʠ 

ʪʝʨʠʪʦʨʽʾ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ. ʊʘʢ ʜʣʷ ɿʘʭʽʜʥʦʛʦ ʇʦʣʽʩʩʷ ʥʘʡʙʽʣʴʰʘ ʯʘʩʪʢʘ 

ʪʦʯʦʢ ʟʥʘʭʽʜʦʢ ʥʘʣʝʞʠʪʴ B. bombina (15,1%), ʥʘʡʤʝʥʰʘ ï R. temporaria (2,8%); 

ʥʘʡʙʽʣʴʰʘ ʯʘʩʪʢʘ ʟʥʘʡʜʝʥʠʭ ʝʢʟʝʤʧʣʷʨʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʣʷ B. bombina (14,7%), 

ʥʘʡʤʝʥʰʘ ï B. bufo (2,8%) (ʪʘʙʣ. 3.18). ɼʣʷ ʄʘʣʦʛʦ ʇʦʣʽʩʩʷ (ʷʢ ʩʢʣʘʜʦʚʦʾ 

ʧʽʜʜʽʣʷʥʢʠ ɿʘʭʽʜʥʦʛʦ ʇʦʣʽʩʩʷ) ʥʘʡʙʽʣʴʰʘ ʯʘʩʪʢʘ ʪʦʯʦʢ ʟʥʘʭʽʜʦʢ ʥʘʣʝʞʠʪʴ B. 

bombina (24,0%), ʥʘʡʤʝʥʰʘ ï ʜʣʷ B. viridis ʪʘ P. lessonae (ʧʦ 1,0%); ʥʘʡʙʽʣʴʰʘ 

ʯʘʩʪʢʘ ʟʥʘʡʜʝʥʠʭ ʝʢʟʝʤʧʣʷʨʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʣʷ R. temporaria (32,8%), 

ʥʘʡʤʝʥʰʘ ï ʜʣʷ P. lessonae (0,2%) (ʪʘʙʣ. 3.18). ɼʣʷ ʎʝʥʪʨʘʣʴʥʦʛʦ ʇʦʣʽʩʩʷ 

ʥʘʡʙʽʣʴʰʘ ʯʘʩʪʢʘ ʪʦʯʦʢ ʟʥʘʭʽʜʦʢ ʚʽʜʟʥʘʯʝʥʘ ʜʣʷ P. ridibundus (20,4%), ʥʘʡʤʝʥʰʘ ï 

ʜʣʷ E. calamita (1,5%); ʥʘʡʙʽʣʴʰʘ ʯʘʩʪʢʘ ʟʥʘʡʜʝʥʠʭ ʝʢʟʝʤʧʣʷʨʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʜʣʷ P. ridibundus (27,5%), ʥʘʡʤʝʥʰʘ ï ʜʣʷ E. calamita (0,3%) (ʪʘʙʣ. 3.18). ɼʣʷ 

ʇʨʘʚʦʙʝʨʝʞʥʦʾ ʧʽʜʜʽʣʷʥʢʠ ʩʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʛʦ ʣʠʩʪʷʥʦʛʦ ʣʽʩʫ ʪʘ ʣʽʩʦʩʪʝʧʫ 

ʥʘʡʙʽʣʴʰʘ ʯʘʩʪʢʘ ʪʦʯʦʢ ʟʥʘʭʽʜʦʢ ʚʽʜʟʥʘʯʝʥʘ ʜʣʷ L. vulgaris (19,3%), ʥʘʡʤʝʥʰʘ ï 

ʜʣʷ T. cristatus (0,9%); ʥʘʡʙʽʣʴʰʘ ʯʘʩʪʢʘ ʟʥʘʡʜʝʥʠʭ ʝʢʟʝʤʧʣʷʨʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʜʣʷ P. ridibundus (27,1%), ʥʘʡʤʝʥʰʘ ï ʜʣʷ T. cristatus (0,4%) (ʪʘʙʣ. 3.18). ɼʣʷ ʫʩʽʭ 
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ʩʢʣʘʜʦʚʠʭ ʪʝʨʠʪʦʨʽʡ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ ʚʽʜʟʥʘʯʝʥʽ ʫʩʽ 13 ʚʠʷʚʣʝʥʠʭ ʚʠʜʽʚ 

ʟʝʤʥʦʚʦʜʥʠʭ, ʦʢʨʽʤ ʨʦʧʫʭʠ ʦʯʝʨʝʪʷʥʦʾ (E. calamita) ʜʣʷ ʎʝʥʪʨʘʣʴʥʦʛʦ ʇʦʣʽʩʩʷ, ʥʝ 

ʟʘʬʽʢʩʦʚʘʥʦ ʞʦʜʥʦʾ ʟʥʘʭʽʜʢʠ ʮʴʦʛʦ ʚʠʜʫ. 

 

ʊʘʙʣʠʮʷ 3.18  

ʏʘʩʪʢʠ ʪʦʯʦʢ ʟʥʘʭʽʜʦʢ ʪʘ ʢʽʣʴʢʦʩʪʽ ʚʠʷʚʣʝʥʠʭ ʝʢʟʝʤʧʣʷʨʽʚ ʢʦʞʥʦʛʦ ʚʠʜʫ ʘʤʬʽʙʽʡ 

ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ (ʨʠʩ. 3.12); 

ʟʝʣʝʥʠʤ ʢʦʣʴʦʨʦʤ ʧʦʟʥʘʯʝʥʽ ʥʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ, ʧʦʤʘʨʘʥʯʝʚʠʤ ï ʥʘʡʥʠʞʯʽ. 

 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʘʥʘʣʽʟʫ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʚʠʜʦʚʦʛʦ ʙʘʛʘʪʩʪʚʘ ʩʪʘʻ 

ʤʦʞʣʠʚʠʤ ʚʠʷʚʣʝʥʥʷ ʪʘʢ ʟʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ ʣʦʢʘʣʴʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʠʜʦʚʦʛʦ 

ʨʽʟʥʦʤʘʥʽʪʪʷ ʘʤʬʽʙʽʡ (ʘʥʛʣ. çlocal amphibian diversity hotspotsè). ʊʘʢʽ ʪʝʨʠʪʦʨʽʾ ʻ 

ʤʽʩʮʷʤʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʘʢʩʦʥʽʚ ʨʽʟʥʠʭ ʛʨʫʧ, ʘ ʫ ʚʠʧʘʜʢʫ ʜʘʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʠʫʨʦʯʝʥʽ 

ʩʘʤʝ ʜʦ ʪʝʨʠʪʦʨʽʡ, ʚʘʞʣʠʚʠʭ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʘʤʬʽʙʽʡ. ʉʘʤʝ ʪʘʢʽ ʪʝʨʠʪʦʨʽʾ ʤʦʞʫʪʴ 

ɺʠʜ 

ɿʘʭʽʜʥʝ ʇʦʣʽʩʩʷ (ɿʇ) ʄʘʣʝ ʇʦʣʽʩʩʷ (ʄʇ) 
ʎʝʥʪʨʘʣʴʥʝ ʇʦʣʽʩʩʷ 

(ʎʇ) 

ʇʨʘʚʦʙʝʨʝʞʥʘ 

ʧʽʜʜʽʣʷʥʢʘ 

ʩʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʛʦ 

ʣʠʩʪʷʥʦʛʦ ʣʽʩʫ ʪʘ 

ʣʽʩʦʩʪʝʧʫ (ʇʇʉʃʃ) 

ʊʦʯʢʠ 

ʟʥʘʭʽʜʦʢ, 

% 

ɿʥʘʡʜʝʥʠʭ 

ʝʢʟ., % 

ʊʦʯʢʠ 

ʟʥʘʭʽʜʦʢ, % 

ɿʥʘʡʜʝʥʠʭ 

ʝʢʟ., % 

ʊʦʯʢʠ 

ʟʥʘʭʽʜʦʢ, % 

ɿʥʘʡʜʝʥʠʭ 

ʝʢʟ., % 

ʊʦʯʢʠ 

ʟʥʘʭʽʜʦʢ, 

% 

ɿʥʘʡʜʝʥ

ʠʭ ʝʢʟ., 

% 

R. arvalis 12,9 10,6 5,0 6,1 10,1 5,4 5,5 2,5 

R. temporaria 2,8 5,7 14,5 32,8 4,8 5,2 12,8 5,4 

P. ridibundus 7,6 5,2 5,0 6,2 20,4 27,5 12,8 27,1 

ʛʽʙʨʠʜ P. 

ridibundus x 

P. lessonae 
7,2 7,5 3,0 9,9 3,6 3,2 2,9 7,9 

P. lessonae 4,3 10,5 1,0 0,2 3,6 2,7 1,8 0,8 

P. fuscus 11,6 6,8 2,5 0,3 6,7 5,7 4,6 15,5 

H. orientalis 4,5 5,0 3,5 4,3 4,2 2,9 7,3 2,9 

B. bombina 15,1 14,7 24,0 16,3 17,6 11,8 10,1 18,4 

B. bufo 6,9 2,8 7,5 8,1 6,9 6,1 11,9 7,6 

E. calamita 8,7 10,8 4,5 5,9 1,5 0,3 3,7 1,4 

B. viridis 4,8 5,3 1,0 2,2 4,1 10,3 6,4 2,5 

L. vulgaris 7,2 12,2 15,5 4,9 8,8 16,1 19,3 7,6  

T. cristatus 6,4 3,1 13,0 2,8 7,8 2,7 0,9 0,4 
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ʩʣʫʛʫʚʘʪʠ ʩʚʦʻʨʽʜʥʠʤʠ ʨʝʬʫʛʽʫʤʘʤʠ, ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʟʘʧʦʚʽʜʘʥʥʷ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʚ 

ʢʦʥʪʝʢʩʪʽ ʨʦʟʚʠʪʢʫ ʤʝʨʝʞʽ ʇɿʌ ʢʨʘʾʥʠ.  

 

 

ʈʠʩ. 3.12. ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʨʦʟʧʦʜʽʣʫ ʚʠʜʦʚʦʛʦ ʙʘʛʘʪʩʪʚʘ ʘʤʬʽʙʽʡ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ (ʎʝʥʪʨʘʣʴʥʝ ʧʦʣʽʩʩʷ ï ʎʇ, ɿʘʭʽʜʥʝ ʇʦʣʽʩʩʷ ï 

ɿʇ, ʄʘʣʝ ʧʦʣʽʩʩʷ ï ʄʇ, ʇʨʘʚʦʙʝʨʝʞʥʘ ʧʽʜʜʽʣʷʥʢʘ ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʛʦ 

ʣʠʩʪʷʥʦʛʦ ʣʽʩʫ ʪʘ ʣʽʩʦʩʪʝʧʫ - ʇʇʉʃʃ) (DIVA -GIS) ʟ ʧʨʝʜʩʪʘʚʣʝʥʥʷʤ 21 çʛʘʨʷʯʦʾ 

ʪʦʯʢʠè ʘʙʦ çʨʘʡʦʥʘè ʾʭ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ: 1 ï ʐʘʮʴʢʦ-ʃʶʙʦʤʣʴʩʴʢʠʡ; 2 ï 

ʈʘʪʥʝʥʩʴʢʦ-ʈʽʯʠʮʴʢʠʡ; 3 ï ʃʫʮʴʢʦ-ʈʦʞʠʱʝʥʩʴʢʠʡ; 4 ï ʎʫʤʘʥʩʴʢʦ-ʂʣʝʚʘʥʩʴʢʠʡ; 5 

ï ʃʶʙʝʰʽʚʩʴʢʦ-ʅʦʙʝʣʴʩʴʢʠʡ; 6 ï ɿʘʨʽʯʥʷʥʩʴʢʦ-ʉʪʘʨʦʩʽʣʴʩʴʢʠʡ; 7 ï ʈʦʢʠʪʥʷʥʩʴʢʦ-

ʆʣʝʚʩʴʢʠʡ; 8 ï ʉʣʦʚʝʯʘʥʩʴʢʦ-ʆʚʨʫʮʴʢʠʡ; 9 ï ʂʦʨʦʩʪʝʥʩʴʢʦ-ʃʫʛʠʥʩʴʢʠʡ; 10 ï 

ɯʚʘʥʢʽʚʩʴʢʦ-ʏʦʨʥʦʙʠʣʴʩʴʢʠʡ; 11 ï ʂʠʾʚʩʴʢʠʡ; 12 ï ʄʘʢʘʨʽʚʩʴʢʦ-ɹʦʨʦʜʷʥʩʴʢʠʡ; 13 

ï ʄʘʣʠʥʩʴʢʦ-ɯʨʰʘʥʩʴʢʠʡ; 14 ï ɾʠʪʦʤʠʨʩʴʢʦ-ʂʦʨʦʩʪʠʰʽʚʩʴʢʠʡ; 15 ï ʅʦʚʦʛʨʘʜ-

ɺʦʣʠʥʩʴʢʠʡ; 16 ï ʉʣʘʚʫʪʩʴʢʦ-ʐʝʧʝʪʽʚʩʴʢʠʡ; 17 ï ɼʫʙʝʥʩʴʢʦ-ʆʩʪʨʦʟʴʢʠʡ; 18 ï 

ʂʦʟʠʥʩʴʢʦ-ʂʨʝʤʝʥʝʮʴʢʠʡ; 19 ï ɹʨʦʜʽʚʩʴʢʦ-ɹʫʩʴʢʠʡ; 20 ï ʃʴʚʽʚʩʴʢʦ-ʗʚʦʨʽʚʩʴʢʠʡ; 

21 ï ʃʦʢʘʯʠʥʩʴʢʦ-ʂʦʚʝʣʴʩʴʢʠʡ.  
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ʗʢ ʚʠʜʥʦ ʟ ʪʝʧʣʦʚʦʾ ʢʘʨʪʠ (ʨʠʩ. 2.1, 3.11), ʘʤʬʽʙʽʾ, ʷʢ ʛʨʫʧʘ, ʙʽʣʴʰ ʤʝʥʰ 

ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʧʦ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ. ʊʠʤ ʥʝ ʤʝʥʰ, ʧʽʜ ʯʘʩ 

ʘʥʘʣʽʟʫ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʚʠʜʦʚʦʛʦ ʙʘʛʘʪʩʪʚʘ ʙʫʣʦ ʚʠʷʚʣʝʥʦ 21 çʛʘʨʷʯʘ 

ʪʦʯʢʘè ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ï ʪʝʨʠʪʦʨʽʾ, ʜʝ ʙʫʣʦ ʧʦʤʽʯʝʥʦ ʢʦʥʮʝʥʪʨʘʮʽʶ ʚʠʜʽʚ ʘʤʬʽʙʽʡ 

(ʚʽʜ 9 ʜʦ 13 ʚʠʜʽʚ). ɺʘʞʣʠʚʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʮʽ ʪʦʯʢʠ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʧʝʨʝʚʘʞʥʦ 

ʢʦʥʮʝʥʪʨʫʶʪʴʩʷ ʦʣʠʥʘ ʚʝʣʠʢʠʭ ʨʽʯʦʢ, ʘ 16 ʽʟ ʥʠʭ ʬʦʨʤʫʶʪʴ ʢʣʘʩʪʝʨ ʪʦʯʦʢ 

ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʚʟʜʦʚʞ ʙʘʩʝʡʥʫ ʨ. ʇʨʠʧ`ʷʪʴ (ʨʠʩ. 3.12). ʊʘʢʦʞ, ʚʘʨʪʦ ʚʽʜʤʽʪʠʪʠ, 

ʱʦ ʭʦʯ ʥʘ ʧʝʚʥʠʭ ʪʝʨʠʪʦʨʽʷʭ, ʦʩʦʙʣʠʚʦ ʇʨʘʚʦʙʝʨʝʞʥʦʾ ʧʽʜʜʽʣʷʥʢʠ 

ʩʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʛʦ ʣʠʩʪʷʥʦʛʦ ʣʽʩʫ ʽ ʣʽʩʦʩʪʝʧʫ, ʽ ʥʝ ʚʽʜʤʽʯʝʥʦ ʞʦʜʥʦʛʦ ʚʠʜʫ 

ʘʤʬʽʙʽʡ, ʘ ʧʦʜʝʢʫʜʠ ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ ʚʠʜʘʻʪʴʩʷ ʤʝʥʰʦʶ ʥʽʞ ʦʯʽʢʫʻʪʴʩʷ ʥʘʩʧʨʘʚʜʽ, 

ʮʝ ʤʦʞʝ ʙʫʪʠ ʧʦʷʩʥʝʥʦ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʶ ʧʦʢʨʠʪʪʷ ʧʦʣʴʦʚʠʤʠ ʚʠʾʟʜʘʤʠ ʪʘ 

ʝʢʩʧʝʜʠʮʽʷʤʠ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʟʘʛʘʣʴʥʠʤ ʥʝʜʦʩʪʘʪʥʽʤ ʩʪʘʥʦʤ ʾʾ 

ʚʠʚʯʝʥʦʩʪʽ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʜʦʚʞʝʥʥʷ ʧʦʜʽʙʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ 

ʪʝʨʠʪʦʨʽʷʭ ʪʘʢ ʟʚʘʥʠʭ çʙʽʣʠʭ ʧʣʷʤè ʟ ʤʝʪʦʶ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ 

ʧʦʰʠʨʝʥʥʷ ʘʤʬʽʙʽʡ ʽ ʾʭ ʟʙʝʨʝʞʝʥʥʷ ʫ ʜʘʥʦʤʫ ʨʝʛʽʦʥʽ. 

 

3.7. ʉʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʦʙ'ʻʢʪʽʚ ʇɿʌ ʪʘ ʉʤʘʨʘʛʜʦʚʦʾ ʄʝʨʝʞʽ 

 ʆʩʥʦʚʥʦʶ ʨʝʢʦʤʝʥʜʘʮʽʻʶ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʘʤʬʽʙʽʡ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ, ʻ ʩʪʚʦʨʝʥʥʷ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʦʙ`ʻʢʪʽʚ ʨʽʟʥʦʛʦ ʨʽʚʥʷ ʟ 

ʜʦʪʨʠʤʘʥʥʷʤ ʚʽʜʧʦʚʽʜʥʠʭ ʨʝʞʠʤʽʚ ʢʦʨʠʩʪʫʚʘʥʥʷ. ʉʪʚʦʨʝʥʥʷ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ 

ʦʙ̀̒ ʢʪʽʚ ʜʦʟʚʦʣʷʻ ʟʙʝʨʽʛʘʪʠ ʥʘʩʘʤʧʝʨʝʜ ʦʩʝʣʠʱʘ ʪʘ ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʤʘʩʠʚʠ, ʚʘʞʣʠʚʽ 

ʜʣʷ ʟʝʙʨʝʞʝʥʥʷ ʘʤʬʽʙʽʡ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʾʭ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ (ʚʽʜ ʥʝʨʝʩʪʫ ʜʦ 

ʟʠʤʽʚʣʽ) ʰʣʷʭʦʤ ʦʙʤʝʞʝʥʥʷ ʥʘ ʮʽ ʪʝʨʠʪʦʨʽʾ ʣʶʜʩʴʢʦʛʦ ʚʧʣʠʚʫ. ɺ ʭʦʜʽ ʚʠʢʦʥʘʥʥʷ 

ʨʦʙʦʪʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʨʷʜ ʥʦʚʠʭ ʦʙ`ʻʢʪʽʚ 

(n=6) ʉʤʘʨʘʛʜʦʚʦʾ ʤʝʨʝʞʽ ʋʢʨʘʾʥʠ ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ 98804,56 ʛʘ, ʷʢʽ ʥʘ ʤʦʤʝʥʪ 

ʟʘʭʠʩʪʫ ʮʽʻʾ ʨʦʙʦʪʠ ʻ ʦʬʽʮʽʡʥʦ ʚʢʣʶʯʝʥʠʤʠ ʜʦ ʉʤʘʨʘʛʜʦʚʦʾ ʤʝʨʝʞʽ ʋʢʨʘʾʥʠ ʽ ʻ 

ʧʨʠʡʥʷʪʠʤʠ ʪʘ ʟʘʪʚʝʨʜʞʝʥʠʤʠ ʉʝʢʨʝʪʘʨʽʘʪʦʤ ɹʝʨʥʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ ʧʨʦ ʦʭʦʨʦʥʫ 

ʜʠʢʦʾ ʬʣʦʨʠ ʪʘ ʬʘʫʥʠ ʽ ʧʨʠʨʦʜʥʠʭ ʩʝʨʝʜʦʚʠʱ ʽʩʥʫʚʘʥʥʷ ʚ ɭʚʨʦʧʽ (1979 ʨ.). ʑʝ 2 

ʪʝʨʠʪʦʨʽʾ ʥʘʨʘʟʽ ʧʝʨʝʙʫʚʘʶʪʴ ʥʘ ʨʦʟʛʣʷʜʽ ʚ ʉʝʢʨʝʪʘʨʽʘʪʽ ɹʝʨʥʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ. 

ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʜʘʥʠʭ ʦʙ`ʻʢʪʽʚ ʉʤʘʨʘʛʜʦʚʦʾ ʤʝʨʝʞʽ ʻ ʟʙʝʨʝʞʝʥʥʷ 
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ʦʩʝʣʠʱ ʪʘ ʧʨʠʨʦʜʥʠʭ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʚʘʞʣʠʚʠʭ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʧʦʧʫʣʷʮʽʡ ʪʘʢʠʭ ʚʠʜʽʚ ʘʤʬʽʙʽʡ, ʷʢ ʢʫʤʢʘ ʯʝʨʚʦʥʦʯʝʨʝʚʘ (B. 

bombina) ʪʘ ʪʨʠʪʦʥ ʛʨʝʙʽʥʯʘʩʪʠʡ (T. cristatus). ʅʘʜʘʣʽ ʧʦʜʘʥʦ ʩʧʠʩʦʢ ʜʘʥʠʭ 

ʦʙ`ʻʢʪʽʚ ʟ ʢʦʨʦʪʢʠʤ ʦʧʠʩʦʤ. ɿʽ ʩʪʘʥʜʘʨʪʥʠʤʠ ʬʦʨʤʘʤʠ ʜʘʥʠʭ ʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷʤ 

ʦʙ`ʻʢʪʽʚ ʥʘ ʤʘʧʽ ʤʦʞʥʘ ʦʟʥʘʡʦʤʠʪʠʩʷ ʚ online-ʜʦʜʘʪʢʫ Emerald Online Viewer ʟʘ 

ʧʦʩʠʣʘʥʥʷʤ (https://emerald.eea.europa.eu/). 

 çɼʦʣʠʥʘ ʨʽʯʢʠ ʊʝʪʝʨʽʚè (UA0000320), ʝng.: çTeteriv river valleyè. ʆʙ`ʻʢʪ 

ʧʣʦʱʝʶ 51710,29 ʛʘ ʨʦʟʪʘʰʦʚʘʥʦ ʥʘ ʪʝʨʠʪʦʨʽʾ ʂʠʾʚʩʴʢʦʾ (ɺʠʰʛʦʨʦʜʩʴʢʠʡ, 

ɯʚʘʥʢʽʚʩʴʢʠʡ, ɹʦʨʦʜʷʥʩʴʢʠʡ ʨʘʡʦʥʠ) ʪʘ ɾʠʪʦʤʠʨʩʴʢʦʾ (ʈʘʜʦʤʠʰʣʴʩʴʢʠʡ, 

ʂʦʨʦʩʪʠʰʽʚʩʴʢʠʡ, ɾʠʪʦʤʠʨʩʴʢʠʡ, ʈʦʤʘʥʽʚʩʴʢʠʡ, ʏʫʜʥʽʚʩʴʢʠʡ ʨʘʡʦʥʠ) ʦʙʣʘʩʪʝʡ. 

ʂʦʦʨʜʠʥʘʪʠ ʮʝʥʪʨʦʾʜʘ:  50.5072 N; 29.2816 E. ʅʘ ʪʝʨʠʪʦʨʽʾ ʦʙ`ʻʢʪʫ, ʱʦ ʷʚʣʷʻ 

ʩʦʙʦʶ ʜʦʣʠʥʫ ʨ. ʊʝʪʝʨʽʚ, ʥʝʦʜʥʦʨʘʟʦʚʦ ʙʫʣʠ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʟʥʘʭʽʜʢʠ ʢʫʤʢʠ 

ʯʝʨʚʦʥʦʯʝʨʝʚʦʾ ʪʘ ʪʨʠʪʦʥʘ ʛʨʝʙʽʥʯʘʩʪʦʛʦ. ʆʩʦʙʣʠʚʦ ʮʽʥʥʠʤʠ ʚ ʤʝʞʘʭ 

ʩʤʘʨʘʛʜʦʚʦʛʦ ʩʘʡʪʫ ʻ ʙʝʨʝʛʠ ʨʽʯʢʠ ʟ ʧʽʱʘʥʠʤʠ ʢʦʩʘʤʠ ʽ ʦʙʤʽʣʠʥʘʤʠ, ʚʝʣʠʢʽ ʟʘ 

ʧʣʦʱʝʶ ʣʫʯʥʦ-ʙʦʣʦʪʥʽ ʜʽʣʷʥʢʠ ʟʘʧʣʘʚʠ, ʚʽʣʴʭʦʚʽ ʣʽʩʦʚʽ ʙʦʣʦʪʘ (ʇʦʣʷʥʩʴʢʘ ʪʘ ʽʥ., 

2017). ʆʩʦʙʣʠʚʦ ʮʽʥʥʠʤʠ ʪʝʨʠʪʦʨʽʷʤʠ ʚʠʩʪʫʧʘʶʪʴ ʟʘʧʣʘʚʥʽ ʝʣʝʤʝʥʪʠ ʛʽʜʨʦʩʠʩʪʝʤ, 

ʷʢʽ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽ ʽ ʩʪʚʦʨʶʶʪʴ ʝʢʦ-ʢʦʨʠʜʦʨʠ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʨʽʜʢʽʩʥʠʭ ʚʠʜʽʚ 

ʪʚʘʨʠʥ (ʅʝʢʨʘʩʦʚʘ ʪʘ ʽʥ., 2017). GIS ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʦ, ʱʦ 

ʥʘʡʙʽʣʴʰ ʮʽʥʥʠʤʠ ʽ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ ʧʝʨʝʙʫʚʘʥʥʷ ʚʠʜʽʚ ʟ ʈʝʟʦʣʶʮʽʾ 6 

ɹʝʨʥʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ, ʪʘ ʦʩʝʣʠʱ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʞʠʚʘʥʥʷ ʾʭ ʧʦʧʫʣʷʮʽʡ ʚ 

ʙʘʩʝʡʥʽ ʨ. ʊʝʪʝʨʽʚ, ʻ ʪʝʨʠʪʦʨʽʾ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʘʤʦʾ ʟʘʧʣʘʚʠ ʨʽʯʢʠ ʧʦ ʚʩʽʡ ʾʾ 

ʜʦʚʞʠʥʽ ʪʘ ʚ ʨʘʡʦʥʽ ʛʠʨʣʘ, ʘ ʪʘʢʦʞ ʤʽʞʨʽʯʯʷ ʨʽʯʦʢ ɿʜʚʠʞ, ʊʘʣʴ, ɺʦʟʥʷ ʪʘ ɯʨʰʘ. 

ʉʘʤʝ ʥʘ ʮʠʭ ʪʝʨʠʪʦʨʽʷʭ ʚʘʞʣʠʚʦ ʧʨʦʜʦʚʞʫʚʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʤʝʪʦʶ ʬʽʢʩʫʚʘʥʥʷ 

ʪʝʥʜʝʥʮʽʡ ʜʦ ʟʤʽʥʠ ʯʠʩʝʣʴʥʦʩʪʽ ʪʘ ʩʪʘʥʫ ʧʦʧʫʣʷʮʽʡ ʪʨʠʪʦʥʘ ʛʨʝʙʽʥʯʘʩʪʦʛʦ, ʢʫʤʢʠ 

ʯʝʨʚʦʥʦʯʝʨʝʚʦʾ ʪʘ ʽʥʰʠʭ ʚʠʜʽʚ ʘʤʬʽʙʽʡ (ʅʝʢʨʘʩʦʚʘ ʪʘ ʽʥ., 2017).  

 çɼʦʣʠʥʘ ʨʽʯʢʠ ʉʪʠʨ ʫ ɺʦʣʠʥʩʴʢʽʡ ʦʙʣʘʩʪʽè (UA0000334), eng. çStyr river 

valley in Volyn regionè. ʆʙ`ʻʢʪ ʧʣʦʱʝʶ 16847,36 ʛʘ ʨʦʟʪʘʰʦʚʘʥʦ ʟ ʜʚʦʭ ʙʦʢʽʚ ʨ. 

ʉʪʠʨ ʚ ʤʝʞʘʭ ʄʘʥʝʚʠʮʴʢʦʛʦ, ʈʦʞʠʱʝʥʩʴʢʦʛʦ, ʂʽʚʝʨʮʽʚʩʴʢʦʛʦ, ʃʫʮʴʢʦʛʦ ʨʘʡʦʥʽʚ. 

ʂʦʦʨʜʠʥʘʪʠ ʮʝʥʪʨʦʾʜʘ: 51.0349 N; 25.5487 E. ɼʦʣʠʥʘ ʨ. ʉʪʠʨ ʚʘʞʣʠʚʘ ʜʣʷ 
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ʟʙʝʨʝʞʝʥʥʷ ʪʨʠʪʦʥʘ ʛʨʝʙʽʥʯʘʩʪʦʛʦ ʪʘ ʢʫʤʢʠ ʯʝʨʚʦʥʦʯʝʨʝʚʦʾ, ʜʣʷ ʷʢʠʭ ʚʽʜʤʽʯʝʥʦ 

ʙʘʛʘʪʦ ʪʦʯʦʢ ʟʫʩʪʨʽʯʝʡ ʚ ʤʝʞʘʭ ʧʨʦʧʦʥʦʚʘʥʦʛʦ ʦʙôʻʢʪʫ.  

 çʇʦʟʥʘʥʴ-ɹʣʘʞʦʚʝè (UA0000339), eng. çPoznan-Blazhoveè. ʆʙ`ʻʢʪ ʧʣʦʱʝʶ 

7624,76 ʛʘ ʨʦʟʪʘʰʦʚʘʥʦ ʤʽʞ ʩ. ʇʦʟʥʘʥʴ ʥʘ ɹʣʘʞʦʚʝ ʚ ʤʝʞʘʭ ʈʦʢʠʪʥʽʚʩʴʢʦʛʦ 

ʨʘʡʦʥʫ ʈʚ̔ʥʝʥʩʴʢʦ ʾ ʦʙʣʘʩʪʽ. ʂʦʦʨʜʠʥʘʪʠ ʮʝʥʪʨʦʾʜʘ: 51.5025 N; 27.4054 E. 

ʊʝʨʠʪʦʨʽʷ ʚʘʞʣʠʚʘ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʪʨʠʪʦʥʘ ʛʨʝʙʽʥʯʘʩʪʦʛʦ ʽ ʢʫʤʢʠ ʯʝʨʚʦʥʦʯʝʨʝʚʦʾ. 

 çɹʨʦʜʽʚʩʴʢʽ ʢʘʥʘʣʠè (UA0000340), eng. çBrody channelsè. ʆʙ`ʻʢʪ ʧʣʦʱʝʶ 

389,14 ʛʘ ʨʦʟʪʘʰʦʚʘʥʦ ʥʘ ʟʘʭʽʜ ʚʽʜ ʤ. ɹʨʦʜʠ, ɹʨʦʜʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʃʴʚʽʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽ. ʂʦʦʨʜʠʥʘʪʠ ʮʝʥʪʨʦʾʜʘ: 50.09096 N; 25.11143 E. ʊʝʨʠʪʦʨʽʷ, ʱʦ ʷʚʣʷʻ 

ʩʦʙʦʶ ʟʘʙʦʣʦʯʝʥʫ ʩʠʩʪʝʤʫ ʽʨʠʛʘʮʽʡʥʠʭ ʢʘʥʘʣʽʚ ʪʘ ʩʪʘʚʢʽʚ ʚʘʞʣʠʚʫ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ 

ʪʨʠʪʦʥʘ ʛʨʝʙʽʥʯʘʩʪʦʛʦ ʽ ʢʫʤʢʠ ʯʝʨʚʦʥʦʯʝʨʝʚʦʾ. ɿʛʽʜʥʦ ʚʠʩʥʦʚʢʽʚ ʙʽʦʛʝʦʛʨʘʬʽʯʥʦʛʦ 

ʩʝʤʽʥʘʨʫ (Emerald Biogeographical Seminar ALP (Carpathians) ï CON ï PAN, 11-13 

May 2016, Chisinau, Moldova) ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʧʦʧʫʣʷʮʽʡ ʚʠʱʝʟʛʘʜʘʥʠʭ ʚʠʜʽʚ ʜʦ 

ʉʤʘʨʘʛʜʦʚʦʾ ʤʝʨʝʞʽ ʚ ʋʢʨʘʾʥʽ ʤʘʶʪʴ ʙʫʪʠ ʜʦʜʘʥʽ ʥʦʚʽ ʪʝʨʠʪʦʨʽʾ. (ɺʘʩʠʣʶʢ ʪʘ ʽʥ., 

2019). 

 çɼʦʣʠʥʘ ʨʽʯʢʠ ɯʨʧʽʥʴè (UA0000342), eng. çIrpin river valleyè. ʆʙ`ʻʢʪ ʧʣʦʱʝʶ 

15038,97 ʛʘ ʨʦʟʪʘʰʦʚʘʥʦ ʚʟʜʦʚʞ ʪʝʯʽʾ ʨʽʯʢʠ ʪʘ ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʟ ʧʽʚʥʽʯʥʦʛʦ ʩʭʦʜʫ ʥʘ 

ʧʽʚʜʝʥʥʠʡ ʟʘʭʽʜ ʚʟʜʦʚʞ ʟʘʧʣʘʚʠ ʨʽʯʢʠ ʚʽʜ ʌʘʩʪʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʜʦ 

ɺʠʰʛʦʨʦʜʩʴʢʦʛʦ ʨʘʡʦʥʫ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɿʛʽʜʥʦ ʥʘʰʠʭ ʜʘʥʠʭ ʥʘ ʪʝʨʠʪʦʨʽʾ, ʱʦ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʘʡʪʫ, ʚʠʷʚʣʝʥʦ ʯʠʩʣʝʥʥʽ ʧʦʧʫʣʷʮʽʾ ʯʝʨʝʧʘʭʠ 

ʙʦʣʦʪʷʥʦʾ, ʢʫʤʢʠ ʯʝʨʚʦʥʦʯʝʨʝʚʦʾ ʪʘ ʪʨʠʪʦʥʘ ʛʨʝʙʽʥʯʘʩʪʦʛʦ, ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʷʢʠʭ 

ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʙʽʦʛʝʛʨʘʬʽʯʥʦʛʦ ʩʝʤʽʥʘʨʫ (Emerald Biogeographical Seminar ALP 

(Carpathians) ï CON ï PAN, 11-13 May 2016, Chisinau, Moldova) ʜʦ ʉʤʘʨʘʛʜʦʚʦʾ 

ʤʝʨʝʞʽ ʤʘʶʪʴ ʙʫʪʠ ʜʦʜʘʥʽ ʥʦʚʽ ʪʝʨʠʪʦʨʽʾ (ɺʘʩʠʣʶʢ ʪʘ ʽʥ., 2019). 

 çɼʦʣʠʥʘ ʨʽʯʢʠ ɯʢʚʘ ʚ ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ ʦʙʣʘʩʪʽè (UA0000344), eng. çIkva river 

valley in Ternopil regionè. ʆʙ`ʻʢʪ ʧʣʦʱʝʶ 7194,04 ʛʘ ʨʦʟʪʘʰʦʚʘʥʦ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʂʨʝʤʝʥʝʮʴʢʦʛʦ ʨʘʡʦʥʫ ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʂʦʦʨʜʠʥʘʪʠ ʮʝʥʪʨʦʾʜʘ: 50.0596 N; 

25.6001 E. ʈʽʯʢʘ ɯʢʚʘ ʚ ʤʝʞʘʭ ʦʙ`ʻʢʪʘ ʤʘʻ ʟʚʠʚʠʩʪʝ ʨʽʯʠʱʝ, ʱʦ ʫʪʚʦʨʶʻ ʯʠʩʣʝʥʥʽ 

ʤʝʘʥʜʨʠ, ʷʢʽ, ʨʘʟʦʤ ʽʟ ʟʘʧʣʘʚʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʫʪʚʦʨʶʶʪʴ ʩʧʨʠʷʪʣʠʚʽ ʙʽʦʪʦʧʠ 



167 

ʜʣʷ ʨʦʟʤʥʦʞʝʥʥʷ ʪʘ ʟʠʤʽʚʣʽ ʪʨʠʪʦʥʘ ʛʨʝʙʽʥʯʘʩʪʦʛʦ ʪʘ ʢʫʤʢʠ ʯʝʨʚʦʥʦʯʝʨʝʚʦʾ, ʜʣʷ 

ʷʢʠʭ ʚʽʜʤʽʯʝʥʦ ʙʘʛʘʪʦ ʪʦʯʦʢ ʟʫʩʪʨʽʯʝʡ ʚ ʤʝʞʘʭ ʧʨʦʧʦʥʦʚʘʥʦʛʦ ʦʙôʻʢʪʫ.  

 ɼʦʜʘʪʢʦʚʦ ʱʝ ʜʚʘ ʦʙ`ʻʢʪʘ ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ  ʥʘ ʤʦʤʝʥʪ ʟʘʭʠʩʪʫ ʨʦʙʦʪʠ 

ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʨʦʟʛʣʷʜʽ ʚ ʉʝʢʨʝʪʘʨʽʘʪʽ ɹʝʨʥʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ ʽ ʡʤʦʚʽʨʥʦ ʜʦ ʢʽʥʮʷ 

2021 ʨʦʢʫ ʙʫʜʫʪʴ ʚʢʣʶʯʝʥʽ ʜʦ ʧʝʨʝʣʽʢʫ ʦʙ`ʻʢʪʽʚ ʉʤʘʨʘʛʜʦʚʦʾ ʤʝʨʝʞʽ ʋʢʨʘʾʥʠ 

ʦʬʽʮʽʡʥʦ. 

 çɼʦʣʠʥʘ ʨʽʯʢʠ ɻʦʨʠʥʴ ʚ ʈʽʚʥʝʥʩʴʢʽʡ ʦʙʣʘʩʪʽè (UA0000413), eng. çIkva river 

valley in Ternopil regionè. ʆʙ`ʻʢʪ ʧʣʦʱʝʶ 35677,88 ʛʘ ʨʦʟʪʘʰʦʚʘʥʦ ʚʟʜʦʚʞ ʪʝʯʽʾ ʧʦ 

ʦʙʠʜʚʘ ʙʝʨʝʛʠ ʨʽʯʢʠ ɻʦʨʠʥʴ ʚ ʤʝʞʘʭ ʆʩʪʨʦʟʴʢʦʛʦ, ɻʦʱʘʥʩʴʢʦʛʦ, ʈʽʚʥʝʥʩʴʢʦʛʦ, 

ʂʦʩʪʦʧʽʣʴʩʴʢʦʛʦ, ʉʘʨʥʝʥʩʴʢʦʛʦ, ɺʦʣʦʜʠʤʠʨʝʮʴʢʦʛʦ ʪʘ ɼʫʙʨʦʚʠʯʴʢʦʛʦ ʨʘʡʦʥʽʚ 

ʈʽʚʥʝʥʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʂʦʦʨʜʠʥʘʪʠ ʮʝʥʪʨʦʾʜʘ: 50.9552 N; 26.3245 E. ʆʙ`ʻʢʪ 

ʨʦʟʨʦʙʣʝʥʠʡ ʫ ʟʚôʷʟʢʫ ʟ ʨʽʰʝʥʥʷʤ ʄʽʞʥʘʨʦʜʥʠʭ ʙʽʦʛʝʦʛʨʘʬʽʯʥʠʭ ʩʝʤʽʥʘʨʽʚ 16-17 

ʯʝʨʚʥʷ 2019 ʨʦʢʫ ʫ ʤ. ʄʽʥʩʴʢ, ɹʽʣʦʨʫʩʴ, ʪʘ 23-24 ʪʨʘʚʥʷ 2018 ʨʦʢʫ ʫ ʤ. ʂʠʾʚ, 

ʋʢʨʘʾʥʘ, ʟʛʽʜʥʦ ʟ ʷʢʠʤʠ ʚʠʜ T. cristatus, ʦʪʨʠʤʘʚ ʩʪʘʪʫʩ çIN MODè; B. bombina ï 

çIN MINè. ʅʘ ʪʝʨʠʪʦʨʽʾ ʟʘʧʣʘʚʠ ʨ. ɻʦʨʠʥʴ ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʣʽʪʝʨʘʪʫʨʥʠʭ 

ʜʘʥʠʭ ʪʘ ʚʣʘʩʥʠʭ ʟʥʘʭʽʜʦʢ ʚʠʷʚʣʝʥʦ 12 ʚʠʜʽʚ ʘʤʬʽʙʽʡ, ʩʝʨʝʜ ʷʢʠʭ ʷʢ ʬʦʥʦʚʽ ʚʠʜʠ 

(ʷʢʽ ʟʦʢʨʝʤʘ ʚʭʦʜʷʪʴ ʚ ɼʦʜʘʪʦʢ II ʽ ɼʦʜʘʪʦʢ III ɹʝʨʥʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ), ʪʘʢ ʽ ʚʠʜʠ ʟ 

ʈʝʟʦʣʶʮʽʾ 6 ɹʝʨʥʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ, ʥʘʷʚʥʽʩʪʴ ʷʢʠʭ ʻ ʧʽʜʩʪʘʚʦʶ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʦʙôʻʢʪʘ ʉʤʘʨʘʛʜʦʚʦʾ ʤʝʨʝʞʽ. ʎʷ ʪʝʨʠʪʦʨʽʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʘʯʥʦʶ 

ʟʘʣʽʩʥʝʥʽʩʪʶ, ʚʠʩʦʢʦʶ ʟʚʦʣʦʞʝʥʽʩʪʶ, ʥʘʷʚʥʽʩʪʶ ʟʘʙʦʣʦʯʝʥʠʭ ʤʽʩʮʝʚʦʩʪʝʡ, ʷʢʽ ʻ 

ʥʝʦʙʭʽʜʥʦʶ ʟʘʧʦʨʫʢʦʶ ʟʙʝʨʝʞʝʥʥʷ ʙʘʛʘʪʴʦʭ ʚʠʜʽʚ ʘʤʬʽʙʽʡ, ʷʢʽ ʚ ʭʦʜʽ ʧʨʦʮʝʩʽʚ 

ʽʥʪʝʥʩʠʚʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʟʘʟʥʘʶʪʴ ʚʪʨʘʪ ʯʠʩʝʣʴʥʦʩʪʽ ʧʦʧʫʣʷʮʽʾ ʪʘ 

ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʦʪʠ ʧʨʦʷʚʫ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʘʥʦʤʘʣʽʡ ʷʢ ʨʝʟʫʣʴʪʘʪ ʟʤʝʥʰʝʥʥʷ 

ʧʨʠʨʦʜʥʠʭ ʘʨʝʘʣʽʚ, ʾʭ ʬʨʘʛʤʝʥʪʘʮʽʾ, ʟʥʠʱʝʥʥʷ, ʟʦʢʨʝʤʘ ʯʝʨʝʟ ʤʘʩʦʚʠʡ 

ʥʝʣʝʛʘʣʴʥʠʡ ʚʠʜʦʙʫʪʦʢ ʙʫʨʰʪʠʥʫ (ɹʦʨʠʩʝʥʢʦ ʪʘ ʽʥ., 2020). 

 çʈʽʯʢʠ-ʄʫʪʚʠʮʷè (UA0000412), eng. çRichky - Mutvytsiaè. ʆʙ`ʻʢʪ ʧʣʦʱʝʶ 

15622,98 ʛʘ ʨʦʟʪʘʰʦʚʘʥʦ ʫ ʈʽʚʥʝʥʩʴʢʽʡ ʦʙʣʘʩʪʽ. ʂʦʦʨʜʠʥʘʪʠ ʮʝʥʪʨʦʾʜʘ: 51.7593 N; 

25.8484 E. ʆʙ`ʻʢʪ ʨʦʟʨʦʙʣʝʥʠʡ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʭʘʨʘʢʪʝʨʥʠʭ ʦʩʝʣʠʱ ʪʘ ʧʦʧʫʣʷʮʽʡ 

B. bombina ʪʘ T. cristatus ʫ ʟʚôʷʟʢʫ ʟ ʨʽʰʝʥʥʷʤ ʄʽʞʥʘʨʦʜʥʠʭ ʙʽʦʛʝʦʛʨʘʬʽʯʥʠʭ 

ʩʝʤʽʥʘʨʽʚ 16-17 ʯʝʨʚʥʷ 2019 ʨʦʢʫ ʫ ʤ. ʄʽʥʩʴʢ, ɹʽʣʦʨʫʩʴ, ʪʘ 23-24 ʪʨʘʚʥʷ 2018 ʨʦʢʫ 
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ʫ ʤ. ʂʠʾʚ. ʅʘ ʪʝʨʠʪʦʨʽʾ ʦʙ`ʻʢʪʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʙʦʣʦʪʠʩʪʽ ʤʘʩʠʚʠ ʤʽʞ ʩ. ʈʽʯʢʠ ʪʘ ʩ. 

ʄʫʪʚʠʮʷ ɿʘʨʽʯʥʝʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʈʽʚʥʝʥʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʎʽ ʪʝʨʠʪʦʨʽʾ ʻ ʮʽʥʥʠʤʠ 

ʨʝʬʫʛʽʫʤʘʤʠ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʧʦʧʫʣʷʮʽʡ ʘʤʬʽʙʽʡ ʚ ʮʽʣʦʤʫ, ʦʩʢʽʣʴʢʠ ʥʘʜʘʶʪʴ ʤʽʩʮʷ 

ʜʣʷ ʥʝʨʝʩʪʫ ʪʘ ʟʠʤʽʚʣʽ, ʘ ʪʘʢʦʞ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʠʤ ʩʪʫʧʝʥʝʤ 

ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʪʨʘʥʩʬʦʨʤʦʚʘʥʦʩʪʽ (ɹʦʨʠʩʝʥʢʦ ʪʘ ʽʥ., 2020). 

 ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʧʽʩʣʷ ʟʘʪʚʝʨʜʞʝʥʥʷ ʦʩʪʘʪʦʯʥʦʛʦ ʩʧʠʩʢʫ ʦʙ`ʻʢʪʽʚ 

ʉʤʘʨʘʛʜʦʚʦʾ ʤʝʨʝʞʽ ʋʢʨʘʾʥʠ ʙʫʜʝ ʩʪʚʦʨʝʥʥʷ ʜʣʷ ʢʦʞʥʦʛʦ ʦʢʨʝʤʦʛʦ ʦʙ`ʻʢʪʘ ʪʘ 

ʚʠʜʽʚ, ʱʦ ʦʭʦʨʦʥʷʶʪʴʩʷ ʥʘ ʡʦʛʦ ʪʝʨʠʪʦʨʽʾ ʩʧʝʮʽʘʣʴʥʠʭ ʤʝʥʝʜʞʤʝʥʪ-ʧʣʘʥʽʚ, ʘʙʦ ʞ 

ʧʣʘʥʽʚ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʦʶ ʪʝʨʠʪʦʨʽʻʶ. ɼʘʥʽ ʧʣʘʥʫ ʤʘʶʪʴ ʥʘ ʤʝʪʽ ʨʝʛʫʣʶʚʘʥʥʷ 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʥʝʶ ʤʽʩʮʝʚʠʤ ʥʘʩʝʣʝʥʥʷʤ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʪʨʝʙ ʙʽʦʪʠ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ. ɼʘʥʽ, ʚʠʢʣʘʜʝʥʽ ʚ ʮʽʡ ʨʦʙʦʪʽ ʪʘʢʦʞ ʙʫʜʫʪʴ 

ʚʠʢʦʨʠʩʪʘʥʽ ʧʽʜ ʯʘʩ ʩʢʣʘʜʘʥʥʷ ʮʠʭ ʧʣʘʥʽʚ. 

 ʊʘʢʦʞ ʟ ʤʝʪʦʶ ʦʭʦʨʦʥʠ ʚ ʨʘʤʢʘʭ ʚʠʢʦʥʘʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ 

ʧʽʜʪʨʠʤʢʠ ʤʽʞʥʘʨʦʜʥʦʛʦ ʧʨʦʝʢʪʫ çʈʦʟʨʦʙʢʘ ʪʘ ʧʽʜʛʦʪʦʚʢʘ ʧʨʦʝʢʪʽʚ ʟʤʽʥʠ ʤʝʞ ʘʙʦ 

ʩʢʘʩʫʚʘʥʥʷ ʩʪʘʪʫʩʫ ʪʝʨʠʪʦʨʽʡ ʪʘ ʦʙ`ʻʢʪʽʚ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʫ ʟʚ`ʷʟʢʫ ʽʟ 

ʜʝʤʘʨʢʘʮʽʻʶ ʫʢʨʘʾʥʩʴʢʦ-ʙʽʣʦʨʫʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʢʦʨʜʦʥʫè (ʜʦʛʦʚʽʨ ˉ UA1 ï 

2019-1590) ʙʫʣʦ ʧʽʜʛʦʪʦʚʘʥʦ ʧʨʦʝʢʪʠ ʩʪʚʦʨʝʥʥʷ 5 ʥʦʚʠʭ ʦʙ`ʻʢʪʽʚ ʧʨʠʨʦʜʥʦ-

ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ ʪʘ ʧʦʜʘʥʦ ʥʘ ʨʦʟʛʣʷʜ ʚ ʄʽʥʽʩʪʝʨʩʪʚʦ 

ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ. ʅʘʩʪʫʧʥʽ ʦʙ`ʻʢʪʠ ʇɿʌ ʻ ʜʦʨʦʙʣʝʥʠʤʠ ʪʘ 

ʫʜʦʩʢʦʥʘʣʝʥʠʤʠ, ʟʙʘʛʘʯʝʥʠʤʠ ʘʢʪʫʘʣʴʥʠʤʠ ʜʘʥʠʤʠ, ʚʝʨʩʽʷʤʠ ʧʨʦʝʢʪʽʚ ʥʦʚʠʭ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʇɿʌ, ʧʨʦʧʦʥʦʚʘʥʠʭ ʅʝʢʨʘʩʦʚʦʶ ʆ. ɼ. ʪʘ ɺʘʩʠʣʶʢʦʤ ʆ. ɺ.  

1. ʃʘʥʜʰʘʬʪʥʠʡ ʟʘʢʘʟʥʠʢ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ çʄʘʢʘʨʽʚʩʴʢʠʡè. 

ʊʝʨʠʪʦʨʽʷ ʧʨʦʝʢʪʦʚʘʥʦʛʦ ʟʘʢʘʟʥʠʢʘ ʘʢʚʘʪʦʨʽʻʶ ʨ. ɿʜʚʠʞ ʨʘʟʦʤ ʽʟ ʧʨʠʣʝʛʣʦʶ 

ʟʘʧʣʘʚʦʶ, ʱʦ ʣʝʞʠʪʴ ʥʘ ʪʝʨʠʪʦʨʽʾ ʄʘʢʘʨʽʚʩʴʢʦʾ ʩʝʣʠʱʥʦʾ ʨʘʜʠ (166 ʛʘ), 

ʄʘʢʦʚʠʱʘʥʩʴʢʦʾ ʩʽʣʴʩʴʢʦʾ ʨʘʜʠ (31 ʛʘ) ʪʘ ɻʘʚʨʦʥʱʠʥʩʴʢʦʾ ʩʽʣʴʩʴʢʦʾ ʨʘʜʠ (110 ʛʘ). 

ʇʽʚʥʽʯʥʘ ʤʝʞʘ ʧʨʦʝʢʪʦʚʘʥʦʛʦ ʟʘʢʘʟʥʠʢʘ ʣʝʞʠʪʴ ʥʘ ʧʽʚʜʝʥʴ ʚʽʜ ʩ. ɻʘʚʨʦʥʱʠʥʘ ʽ 

ʦʛʠʥʘʻ ʚʦʜʦʩʭʦʚʠʱʝ ʪʘ ʽʜʝ ʥʘ ʧʽʚʜʝʥʴ ʚʟʜʦʚʞ ʙʝʨʝʛʦʚʦʾ ʣʽʥʽʾ ʜʦ ʩ. ʄʘʢʦʚʠʱʝ. ʅʘ 

ʧʽʚʜʝʥʴ ʚʽʜ ʩ. ɻʘʚʨʦʥʱʠʥʘ ʪʘ ʥʘ ʧʽʚʜʝʥʴ ʚʽʜ ʩ. ʄʘʢʦʚʠʱʝ ʢʦʨʜʦʥ ʧʨʦʝʢʪʦʚʘʥʦʛʦ 

ʟʘʢʘʟʥʠʢʘ, ʱʦ ʣʝʞʠʪʴ ʥʘ ʩʭʽʜ ʚʽʜ ʨ. ɿʜʚʠʞ, ʨʦʙʠʪʴ ʚʠʛʠʥ ʥʘ 0,5 ʢʤ ʫ ʙʽʢ ʩʭʦʜʫ. 

ɹʽʣʷ ʩ. ʄʘʢʦʚʠʱʝ ʤʝʞʽ ʦʙôʻʢʪʫ ʦʛʠʥʘʶʪʴ ʨʫʩʣʦ ʨʽʯʢʠ ʪʘ ʽʜʫʪʴ ʜʦ ʩʤʪ. ʄʘʢʘʨʽʚ, ʜʝ 
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ʟʘʭʦʧʣʶʶʪʴ ʦʩʥʦʚʥʫ ʯʘʩʪʠʥʫ ʟʘʧʣʘʚʥʠʭ ʦʩʝʣʠʱ ʨ. ɿʜʚʠʞ. ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ 307 ʛʘ 

(ɼʦʜʘʪʦʢ 11ɸ). 

2. ɿʘʛʘʣʴʥʦʟʦʦʣʦʛʽʯʥʠʡ ʟʘʢʘʟʥʠʢ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ çɺʽʟʥʷè 

(50.7267459, 29.3513127, ʤʽʞʨʽʯʯʷ ʪʘ ʟʘʧʣʘʚʘ ʨʽʯʦʢ ɺʽʟʥʷ - ɺʠʨʚʘ). ʊʝʨʠʪʦʨʽʷ 

ʧʨʦʧʦʥʦʚʘʥʦʛʦ ʟʘʢʘʟʥʠʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʄʘʣʠʥʩʴʢʦʤʫ ʨʘʡʦʥʽ ɾʠʪʦʤʠʨʩʴʢʦʾ 

ʦʙʣʘʩʪʽ ʽ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʣʽʩʦʚʠʡ ʤʘʩʠʚ ʥʘʜ ʨʽʯʢʦʶ ɺʽʟʥʷ, ʘ ʪʘʢʦʞ ʯʘʩʪʠʥʫ ʾʾ 

ʟʘʧʣʘʚʠ. ɻʝʦʛʨʘʬʽʯʥʦ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʤʽʞ ʥʘʩʪʫʧʥʠʤʠ ʥʘʩʝʣʝʥʠʤʠ ʧʫʥʢʪʘʤʠ: 

ɻʨʘʥʽʪʥʝ, ɯʨʰʘ, ʌʝʜʦʨʽʚʢʘ ʪʘ ɺʽʟʥʷ. ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʦʙ`ʻʢʪʘ ʩʢʣʘʜʘʻ 1591 ʛʘ 

(ɼʦʜʘʪʦʢ 11ɹ). 

3. ɿʘʛʘʣʴʥʦʟʦʦʣʦʛʽʯʥʠʡ ʟʘʢʘʟʥʠʢ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ çʂʣʘʚʜʽʻʚʦè 

(50.5504477, 29.9778097, ʫ ʪ.ʯ. ʟʘʧʣʘʚʘ ʨ. ɿʜʚʠʞ). ʊʝʨʠʪʦʨʽʷ ʧʨʦʧʦʥʦʚʘʥʦʛʦ 

ʟʘʢʘʟʥʠʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʄʘʢʘʨʽʚʩʴʢʦʤʫ ʪʘ ɹʦʨʦʜʷʥʩʴʢʦʤʫ ʨʘʡʦʥʘʭ ʂʠʾʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽ  ̔ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʟʘʧʣʘʚʫ ʨ. ɿʜʚʠʞ, ʱʦ ʷʚʣʷʻ ʩʦʙʦʶ ʧʝʨʽʦʜʠʯʥʦ 

ʟʘʪʦʧʣʶʚʘʥʽ ʪʝʨʠʪʦʨʽʾ ʨʽʯʢʦʚʦʾ ʜʦʣʠʥʠ. ɹʽʣʴʰʘ ʯʘʩʪʠʥʘ ʧʨʦʧʦʥʦʚʘʥʦʛʦ ʦʙ`ʻʢʪʘ 

ʷʚʣʷʻ ʩʦʙʦʶ ʣʽʩʦʚʽ ʤʘʩʠʚʠ ʤʽʞ ʥʘʩʪʫʧʥʠʤʠ ʥʘʩʝʣʝʥʠʤʠ ʧʫʥʢʪʘʤʠ: ɹʦʨʦʜʷʥʢʘ, 

ɹʘʙʠʥʮʽ, ɹʫʜʘ-ɹʘʙʠʥʝʮʴʢʘ, ʂʣʘʚʜʽʻʚʦ-ʊʘʨʘʩʦʚʝ, ɼʽʙʨʦʚʦ-ʃʝʥʽʥʩʴʢʝ, ʂʦʟʠʥʮʽ, 

ʍʤʽʣʴʥʘ, ʄʘʨ`ʷʥʽʚʢʘ, ʇʣʘʭʪʷʥʢʘ, ʏʝʨʚʦʥʘ ɻʽʨʢʘ, ʇʦʨʦʩʢʦʪʝʥʴ, ʅʦʚʘ ɻʨʝʙʣʷ ʪʘ 

ʇʠʣʠʧʦʚʠʯʽ. ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʦʙ`ʻʢʪʘ ʩʢʣʘʜʘʻ 10940 ʛʘ (ɼʦʜʘʪʦʢ 11ɺ). 

4. ɿʘʛʘʣʴʥʦʟʦʦʣʦʛʽʯʥʠʡ ʟʘʢʘʟʥʠʢ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ çʋʨʦʯʠʱʝ 

ʆʥʽʱʝʥʢʦè (50.9414729, 30.0238932, ʤʽʞʨʽʯʯʷ ʪʘ ʟʘʧʣʘʚʘ ʨʽʯʦʢ ʊʝʪʝʨʽʚ - ɿʜʚʠʞ). 

ʊʝʨʠʪʦʨʽʷ ʚ ɯʚʘʥʢʽʚʩʴʢʦʤʫ ʨʘʡʦʥʽ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʤʽʩʮʝʚʽʩʪʴ ʚ 

ʟʘʧʣʘʚʽ ʨʽʯʦʢ ʊʝʪʝʨʽʚ ʪʘ ɿʜʚʠʞ. ɹʽʣʴʰʘ ʯʘʩʪʠʥʘ ʧʨʦʧʦʥʦʚʘʥʦʛʦ ʦʙ`ʻʢʪʘ ʷʚʣʷʻ 

ʩʦʙʦʶ ʣʽʩʦʚʽ ʤʘʩʠʚʠ ʤʽʞ ʥʘʩʪʫʧʥʠʤʠ ʥʘʩʝʣʝʥʠʤʠ ʧʫʥʢʪʘʤʠ: ɺʦʨʦʧʘʾʚʢʘ, ɺʘʭʽʚʢʘ, 

ʐʧʠʣʽ, ʈʦʢʠʪʥʘ ʉʣʦʙʦʜʘ, ɹʽʣʠʡ ɹʝʨʝʛ, ʘ ʪʘʢʦʞ ʪʝʨʠʪʦʨʽʶ ʦʟʝʨʘ çʉʚʷʪʝè. ɿʘʛʘʣʴʥʘ 

ʧʣʦʱʘ ʦʙ`ʻʢʪʘ ʩʢʣʘʜʘʻ 4002 ʛʘ (ɼʦʜʘʪʦʢ 11ɻ). 

5. ɿʘʛʘʣʴʥʦʟʦʦʣʦʛʽʯʥʠʡ ʟʘʢʘʟʥʠʢ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ çʈʘʩʢʠè 

(50.7778297, 29.7032472, ʚʝʣʠʯʝʟʥʘ ʣʽʩʦʚʘ ʜʽʣʷʥʢʘ, ʜʝ ʟʘʭʽʜʥʦʾ-ʧʽʚʜʝʥʥʦʾ ʯʘʩʪʠʥʠ 

ʧʨʦʪʽʢʘʻ ʨ. ʊʝʪʝʨʽʚ). ʊʝʨʠʪʦʨʽʷ ʚ ɯʚʘʥʢʽʚʩʴʢʦʤʫ ʪʘ ɹʦʨʦʜʷʥʩʴʢʦʤʫ ʨʘʡʦʥʘʭ 

ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʚʝʣʠʯʝʟʥʠʡ ʣʽʩʦʚʠʡ ʤʘʩʠʚ ʥʘʜ ʨʽʯʢʦʶ ʊʝʪʝʨʽʚ, ʘ 

ʪʘʢʦʞ ʯʘʩʪʠʥʫ ʾʾ ʟʘʧʣʘʚʠ. ɻʝʦʛʨʘʬʽʯʥʦ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʤʽʞ ʥʘʩʪʫʧʥʠʤʠ 
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ʥʘʩʝʣʝʥʠʤʠ ʧʫʥʢʪʘʤʠ: ʊʝʪʝʨʽʚʩʴʢʝ, ɹʣʽʜʯʘ, ʊʘʣʴʩʴʢʝ, ʄʠʨʯʘ, ʇʦʪʘʰʥʷ, ʅʦʚʘ 

ɹʫʜʘ, ʇʽʩʢʽʚʢʘ, ɿʘʨʫʜʜʷ, ʂʫʭʘʨʽ, ʇʽʜʛʘʡʥʝ. ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʦʙ`ʻʢʪʘ ʩʢʣʘʜʘʻ 26238 

ʛʘ (ɼʦʜʘʪʦʢ 11̂ ). 

ɼʦʜʘʪʢʦʚʠʤʠ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʱʦʜʦ ʟʙʝʨʝʞʝʥʥʷ ʧʦʧʫʣʷʮʽʡ ʟʝʤʥʦʚʦʜʥʠʭ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ, ʦʢʨʽʤ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʪʘ ʨʦʟʰʠʨʝʥʥʷ ʚʞʝ 

ʽʩʥʫʶʯʠʭ ʦʙ`ʻʢʪʽʚ ʇɿʌ, ʪʘ ʘʥʘʣʦʛʽʯʥʠʭ ʜʦ ʥʠʭ ʩʪʨʫʢʪʫʨ (ʉʤʘʨʘʛʜʦʚʘ ʤʝʨʝʞʘ, 

ʪʦʱʦ), ʷʢʽ ʙ ʧʦʢʨʠʚʘʣʠ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʽ ʜʣʷ ʘʤʬʽʙʽʡ ʪʝʨʠʪʦʨʽʾ (ʜʣʷ ʟʠʤʽʚʣʽ, 

ʥʝʨʝʩʪʫ, ʨʦʟʚʠʪʢʫ ʪʘ ʨʦʟʩʝʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʝʟʫʣʴʪʘʪʽʚ 

ʙʽʦʢʣʽʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ) ʚʘʞʣʠʚʠʤ ʪʘʢʦʞ ʻ ʜʦʪʨʠʤʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʧʣʘʥʽʚ 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷʤ ʮʠʭ ʪʝʨʠʪʦʨʽʡ (ʪʘʢ ʟʚʘʥʠʭ ʤʝʥʝʜʞʤʝʥʪ-ʧʣʘʥʽʚ (eng. 

management plans)). ɼʦʪʨʠʤʘʥʥʷ ʧʨʘʚʠʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʢʦʨʠʩʪʫʚʘʥʥʷ ʮʠʤʠ 

ʪʝʨʠʪʦʨʽʷʤʠ ʜʦʟʚʦʣʠ ʥʝ ʣʠʰʝ ʦʪʨʠʤʫʚʘʪʠ ʝʢʦʣʦʛʽʯʥʽ ʧʦʩʣʫʛʠ ʤʽʩʮʝʚʦʤʫ 

ʥʘʩʝʣʝʥʥʶ, ʘʣʝ ʡ ʟʚʝʩʪʠ ʜʦ ʤʽʥʽʤʫʤʫ ʚʧʣʠʚ ʩʪʦʨʦʥʥʽʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʥʘ ʚʘʞʣʠʚʽ 

ʜʣʷ ʟʝʤʥʦʚʦʜʥʠʭ ʚʦʜʦʡʤʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʪʠʭ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʧʦʟʘ ʤʝʞʘʤʠ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʦʙ`ʻʢʪʽʚ. ʊʘʢʦʞ ʟʙʝʨʝʞʝʥʥʷ ʭʘʨʘʢʪʝʨʥʠʭ ʦʩʝʣʠʱ, ʷʢʽ ʻ 

ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʘʤʬʽʙʽʡ (ʚ ʪʦʤʫ ʯʠʩʣʽ ʦʩʝʣʠʱ ʟʘ 

ʢʣʘʩʠʬʽʢʘʮʽʻʶ EUNIS, ʱʦ ʦʭʦʨʦʥʷʶʪʴʩʷ ʙʘʛʘʪʴʤʘ ʢʦʥʚʝʥʮʽʷʤʠ) ʜʦʧʦʤʦʞʝ ʚ 

ʟʙʝʨʝʞʝʥʥʽ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʚ ʢʦʤʧʣʝʢʩʽ ʪʘ ʘʤʬʽʙʽʡ ʟʦʢʨʝʤʘ. 

ɺʘʞʣʠʚʦʶ ʻ ʧʽʜʪʨʠʤʢʘ ʧʨʦʛʨʘʤ ʧʦʩʪʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʧʦʧʫʣʷʮʽʡ 

ʟʝʤʥʦʚʦʜʥʠʭ ʟ ʤʝʪʦʶ ʚʯʘʩʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʪʨʝʥʜʽʚ, ʧʨʠʯʠʥ ʟʤʽʥʠ 

ʯʠʩʝʣʴʥʦʩʪʽ ʪʘ ʚʞʠʚʘʥʥʷ ʘʜʝʢʚʘʪʥʠʭ ʩʚʦʻʯʘʩʥʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʟʙʝʨʝʞʝʥʥʷ ʮʠʭ 

ʚʠʜʽʚ. ɺʘʞʣʠʚʦʶ ʪʘʢʦʞ ʻ ʧʦʩʪʽʡʥʘ ʧʝʨʝʚʽʨʢʘ ʧʦʧʫʣʷʮʽʡ ʥʘ ʥʘʷʚʥʽʩʪʴ ʟʘʨʘʞʝʥʥʷ 

ʭʽʪʨʠʜʽʻʚʠʤ ʛʨʠʙʢʦʤ B. dendrobatidis, ʷʢʠʡ ʫʞʝ ʚʠʷʚʣʝʥʦ ʚ ʩʫʩʽʜʥʽʭ ʇʦʣʴʱʽ, 

ʃʠʪʚʽ, ɹʽʣʦʨʫʩʽ. ɿʥʘʯʥʠʤ ʚʢʣʘʜʦʤ ʫ ʧʨʦʚʝʜʝʥʥʷ ʰʠʨʦʢʠʭ ʪʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʭ 

ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʨʦʟʚʠʪʦʢ ʝʢʦʦʩʚʽʪʠ ʚ ʨʝʛʽʦʥʽ ʟ ʤʝʪʦʶ ʨʦʟ`ʷʩʥʝʥʥʷ 

ʤʽʩʮʝʚʦʤʫ ʥʘʩʝʣʝʥʥʶ ʚʘʞʣʠʚʦʩʪʽ ʟʙʝʨʝʞʝʥʥʥʷ ʟʝʤʥʦʚʦʜʥʠʭ, ʘ ʪʘʢʦʞ ʾʭ ʨʦʣʽ ʜʣʷ 

ʤʽʩʮʝʚʠʭ ʝʢʦʩʠʩʪʝʤ. 

ɸʢʪʫʘʣʴʥʠʤ ʻ ʚʚʝʜʝʥʥʷ ʤʽʩʮʝʚʠʭ ʚʠʜʽʚ ʚ ʛʝʨʧʝʪʦʢʫʣʴʪʫʨʫ ʟʽ ʩʪʚʦʨʝʥʥʷʤ 

ʧʦʧʫʣʷʮʽʡ, ʱʦ ʨʦʟʤʥʦʞʫʶʪʴʩʷ, ex situ, ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʛʝʥʦʬʦʥʜʫ ʚʠʜʫ ʟ ʧʝʚʥʦʾ 

ʪʝʨʠʪʦʨʽʾ ʟ ʚʠʢʦʥʘʥʥʷʤ ʫʩʽʭ ʥʝʦʙʭʽʜʥʠʭ ʚʠʤʦʛ ʯʠʥʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ. ʊʘʢʽ 
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ʧʦʧʫʣʷʮʽʾ ʤʦʞʫʪʴ ʚ ʧʝʨʩʧʝʢʪʠʚʽ ʩʪʘʪʠ ʜʞʝʨʝʣʦʤ ʪʚʘʨʠʥ ʜʣʷ ʨʝʽʥʪʨʦʜʫʢʮʽ ʟ ʤʝʪʦʶ 

ʚʽʜʥʦʚʣʝʥʥʷ ʟʥʠʢʣʠʭ ʘʙʦ ʧʽʜʩʠʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʫ ʜʠʢʽʡ ʧʨʠʨʦʜʽ ʧʦʧʫʣʷʮʽʡ. 
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ɺʀʉʅʆɺʂʀ 

1. ʉʢʣʘʜ ʙʘʪʨʘʭʦʬʘʫʥʠ ʟʘ ʦʩʪʘʥʥʽ 40 ʨʦʢʽʚ ʥʝ ʟʤʽʥʠʚʩʷ ʽ ʥʘʨʘʟʽ ʥʘʣʽʯʫʻ 

13 ʪʘʢʩʦʥʦʤʽʯʥʠʭ ʦʜʠʥʠʮʴ (12 ʚʠʜʽʚ ʪʘ 1 ʛʽʙʨʠʜ) ʟʛʽʜʥʦ ʩʫʯʘʩʥʦʾ ʩʠʩʪʝʤʘʪʠʢʠ. 

2. ɺʧʝʨʰʝ ʟʘ ʦʩʪʘʥʥʽ 20 ʨʦʢʽʚ ʧʽʜʪʚʝʨʜʞʝʥʦ ʥʘʷʚʥʽʩʪʴ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ 

ʧʦʧʫʣʷʮʽʾ ʦʯʝʨʝʪʷʥʦʾ ʨʦʧʫʭʠ E. calamita ʽ ʜʦʚʝʜʝʥʦ, ʱʦ ʮʝʡ ʨʽʜʢʽʩʥʠʡ ʚʠʜ ʬʘʫʥʠ 

ʋʢʨʘʾʥʠ ʜʦʩʽ ʟʙʝʨʽʛʘʻʪʴʩʷ ʫ ʜʦʩʪʘʪʥʽʡ ʢʽʣʴʢʦʩʪʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ɺʦʣʠʥʩʴʢʦʛʦ ʇʦʣʽʩʩʷ. 

ʋʪʦʯʥʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʚʝʜʽʥʢʠ ʪʘ ʬʝʥʦʣʦʛʽʾ ʧʽʜ ʯʘʩ ʩʝʟʦʥʫ ʨʦʟʤʥʦʞʝʥʥʷ ʚʠʜʫ. 

3. ʅʘʡʙʽʣʴʰ ʮʽʥʥʠʤʠ ʪʝʨʠʪʦʨʽʷʤʠ-ʨʝʬʫʛʽʫʤʘʤʠ ʻ ʜʦʣʠʥʠ ʥʝʚʝʣʠʢʠʭ 

ʨʽʯʦʢ ʪʘ ʚʦʜʥʽ ʦʙ`ʻʢʪʠ. ɺʠʷʚʣʝʥʦ 21 ʢʣʶʯʦʚʫ ʪʝʨʠʪʦʨʽʶ ʣʦʢʘʣʴʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʘʤʬʽʙʽʡ çlocal amphibian diversity hotspotè, ʚʘʞʣʠʚʫ ʜʣʷ ʾʭ 

ʟʙʝʨʝʞʝʥʥʷ, ʷʢʽ ʻ ʧʦʪʝʥʮʽʡʥʦ ʮʽʥʥʠʤʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʤʝʨʝʞʽ ʇɿʌ ʪʘ 

ʩʪʚʦʨʝʥʥʷ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʦʙôʻʢʪʽʚ ʚ ʤʝʞʘʭ ʤʽʞʥʘʨʦʜʥʠʭ ʜʦʛʦʚʦʨʽʚ ʪʘ ʫʛʦʜ, 

ʨʘʪʠʬʽʢʦʚʘʥʠʭ ʋʢʨʘʾʥʦʶ. 

4. ʉʧʨʦʛʥʦʟʦʚʘʥʦ, ʱʦ ʪʝʨʠʪʦʨʽʷ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ ʙʫʜʝ 

ʨʝʬʫʛʽʫʤʦʤ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʙʽʣʴʰʦʩʪʽ ʚʠʜʽʚ ʘʤʬʽʙʽʡ ʋʢʨʘʾʥʠ ʜʦ 2050 ʨʦʢʫ. ʊʘʢ ʚ 

ʢʣʽʤʘʪʠʯʥʦʤʫ ʧʣʘʥʽ ʮʷ ʪʝʨʠʪʦʨʽʷ ʙʫʜʝ ʣʠʰʘʪʠʩʷ ʩʧʨʠʷʪʣʠʚʦʶ ʜʣʷ P. ridibundus, 

H. orientalis, B. viridis, B. bombina, P. fuscus, L. vulgaris, E. calamita; ʜʣʷ ʙʽʣʴʰ 

ʚʨʘʟʣʠʚʠʭ ʚʠʜʽʚ, ʘ ʩʘʤʝ - P. lessonae ʪʘ R. arvalis ʤʦʞʣʠʚʝ ʩʢʦʨʦʯʝʥʥʷ ʘʨʝʘʣʫ.  

5. ɺ ʨʝʛʽʦʥʽ ʜʦʩʣʽʜʞʝʥʴ ʩʪʘʪʝʚʠʡ ʜʠʤʦʨʬʽʟʤ ʤʘʻ ʥʘʩʪʫʧʥʽ ʚʠʷʚʠ: ʟʘ 

ʧʨʦʤʽʨʘʤʠ ʟʘʜʥʽʭ ʢʽʥʮʽʚʦʢ ï ʫ R. arvalis, R. temporaria, P. fuscus, H. orientalis; ʟʘ 

ʜʦʚʞʠʥʦ  ʁʪʽʣʘ ï ʫ P. fuscus, H. orientalis, B. bufo, B. viridis, P. ridibundus, P. 

lessonae ʪʘ ʛʽʙʨʠʜʫ (P. ridibundus ʭ P. lessonae); ʟʘ ʧʨʦʤʽʨʘʤʠ ʛʦʣʦʚʠ ï ʫ R. arvalis, 

P. fuscus, H. orientalis, B. bombina, B. bufo, B. viridis, E. calamta, P. ridibundus, P. 

lessonae ʪʘ ʛʽʙʨʠʜʫ (P. ridibundus ʭ P. lessonae); ʟʘ ʧʨʦʤʽʨʘʤʠ ʧʘʨʦʪʠʜʽʚ ï ʫ B. 

bufo, B. viridis, E. calamita. ɿʘ ʧʨʦʤʽʨʘʤʠ ʜʦʚʞʠʥʠ ʭʚʦʩʪʘ, ʚʽʜʩʪʘʥʽ ʤʽʞ ʢʽʥʮʽʚʢʘʤʠ 

ʪʘ ʜʦʚʞʠʥʦʶ ʟʘʜʥʴʦʾ ʢʽʥʮʽʚʢʠ ʩʪʘʪʝʚʠʡ ʜʠʤʦʨʬʽʟʤ ʚʠʷʚʣʝʥʦ ʫ ʪʨʠʪʦʥʽʚ L. vulgaris 

ʪʘ T. cristatus. 

6. ʉʝʨʝʜʥʽʡ ʩʪʫʧʽʥʴ ʟʘʙʘʨʚʣʝʥʦʩʪʽ ʚʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʪʽʣʘ ʢʫʤʢʠ 

ʯʝʨʚʦʥʦʯʝʨʝʚʦʾ B. bombina ʩʪʘʥʦʚʠʪʴ 45,7%. ɺ ʜʦʩʣʽʜʞʝʥʠʭ ʦʩʦʙʠʥ ʙʫʣʦ ʚʠʷʚʣʝʥʦ 

ʫʩʽ 5 ʢʣʘʩʪʝʨʽʚ ʚʽʜʦʤʠʭ ʬʝʥʦʤʦʨʬ. ɿ ʥʠʭ, ʥʘʡʯʘʩʪʽʰʝ ʪʨʘʧʣʷʣʠʩʷ ʽʻʨʦʛʣʽʬʥʽ ʧʣʷʤʠ 
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(58,6%), ʥʘʡʨʽʜʰʝ ï ʛʘʣʴʢʦʧʦʜʽʙʥʽ (0,9%). ɹʫʣʦ ʚʠʷʚʣʝʥʦ ʩʝʨʝʜʥʽʡ ʢʦʨʝʣʷʮʽʡʥʠʡ 

ʟʚ`ʷʟʦʢ ʤʽʞ ʩʪʫʧʝʥʝʤ ʟʘʙʘʨʚʣʝʥʦʩʪʽ ʯʝʨʝʚʘ ʢʫʤʦʢ ʢʦʦʨʜʠʥʘʪʦʶ ʟʥʘʭʽʜʢʠ (ʢʣʽʥʠ 

ʤʽʥʣʠʚʦʩʪʽ). 

7. ɺʧʝʨʰʝ ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʚʠʷʚʣʝʥʦ 12 ʚʠʧʘʜʢʽʚ ʤʘʩʦʚʦʛʦ 

ʧʨʦʷʚʫ ʘʥʦʤʘʣʽʡ, ʥʘʡʚʠʱʠʡ - 72,2% ʜʣʷ ʞʘʙʠ ʦʟʝʨʥʦʾ ʟ ʂʠʻʚʘ, ʘ ʥʘʡʙʽʣʴʰʫ 

ʢʽʣʴʢʽʩʪʴ ʘʥʦʤʘʣʴʥʠʭ ʦʩʦʙʠʥ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʜʣʷ ʞʘʙ ʢʦʤʧʣʝʢʩʫ çPelophylax 

esculentusè ï 57,5% ʚ ʮʽʣʦʤʫ. ʅʘʡʚʠʱʘ ʧʘʨʮʽʘʣʴʥʘ ʯʘʩʪʦʪʘ ʪʨʘʧʣʷʥʥʷ ʘʥʦʤʘʣʽʡ 

ʚʠʷʚʣʝʥʘ ʜʣʷ ʘʥʦʤʘʣʽʡ ʰʢʽʨʠ ï 52,8%, ʱʦ ʤʦʞʝ ʙʫʪʠ ʧʦʚ`ʷʟʘʥʦ ʟ ʽʥʪʝʛʨʦʚʘʥʠʤ 

ʧʦʢʘʟʥʠʢʦʤ ʣʶʜʩʴʢʦʛʦ ʩʣʽʜʫ (Human footprint), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʘʥʦʤʘʣʽʡ ʜʣʷ ʙʽʦʽʥʜʠʢʘʮʽʾ ʪʘ ʦʮʽʥʢʠ ʩʪʘʥʫ 

ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  

8. ɺʧʝʨʰʝ ʜʣʷ ʙʘʩʝʡʥʫ ʇʨʠʧ'ʷʪʽ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʥʘʷʚʥʽʩʪʴ ʦʩʦʙʠʥ ʦʟʝʨʥʦʾ 

ʞʘʙʠ P. ridibundus ʟ ʽʥʪʨʦʛʨʝʩʽʻʶ ʛʝʥʦʤʫ ʩʪʘʚʢʦʚʦʾ P. lessonae, ʱʦ ʚʥʦʩʠʪʴ ʚʢʣʘʜ ʚ 

ʨʦʟʫʤʽʥʥʷ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʪʘ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʢʦʤʧʣʝʢʩʫ çPelophylax esculentusè 

ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ.   

9. P. ridibundus ʪʘ ʛʽʙʨʠʜʥʘ ʬʦʨʤʘ (P. ridibundus ʭ P. lessonae) ʤʘʶʪʴ 

ʩʭʦʞʽ ʝʢʦʣʦʛʽʯʥʽ ʧʨʝʬʝʨʝʥʮʽʾ ʥʘ ʦʩʥʦʚʽ ʚʠʷʚʣʝʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʛʝʣʴʤʽʥʪʥʠʭ 

ʽʥʚʘʟʽʡ (ʫ ʧʦʜʽʙʥʦʩʪʽ - ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʛʝʣʴʤʽʥʪʦʬʘʫʥʠ, ʫ ʧʘʨʘʤʝʪʨʘʭ 

ʟʘʨʘʞʝʥʦʩʪʽ, ʥʘ ʨʽʚʥʽ ʽʥʬʨʘʫʛʨʫʧʦʚʘʥʴ ʛʝʣʴʤʽʥʪʽʚ). ɺʽʜʤʽʥʥʽʩʪʴ ʧʦʣʷʛʘʣʘ ʫ ʪʦʤʫ, 

ʱʦ ʯʠʩʝʣʴʥʽʩʪʴ ʛʝʣʴʤʽʥʪʽʚ ʫ ʽʥʬʨʘʫʛʨʫʧʦʚʘʥʥʷʭ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʽʥʚʘʟʽʾ ʦʢʨʝʤʠʭ 

ʚʠʜʽʚ (ʥʝʤʘʪʦʜʘ I. neglecta, ʪʨʝʤʘʪʦʜʠ O. ranae, C. urniger) ʙʫʣʘ ʚʠʱʦʶ ʫ P. 

ridibundus.  

10. ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʨʠʛʽʥʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʧʝʨʰʝ ʚʠʷʚʣʝʥʦ ʩʢʣʘʜ 

ʦʪʨʫʪʠ ʰʢʽʨʥʠʭ ʟʘʣʦʟ ʨʷʜʫ ʚʠʜʽʚ ʘʤʬʽʙʽʡ ʪʘ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘʷʚʥʽʩʪʴ ʙʽʣʢʦʚʠʭ 

ʩʢʣʘʜʦʚʠʭ, ʟʜʘʪʥʠʭ ʚʧʣʠʚʘʪʠ ʥʘ ʯʘʩ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ, ʜʝʤʦʥʩʪʨʫʶʯʠ 

ʘʥʪʠʛʦʘʛʫʣʷʮʽʡʥʫ ʜʽʶ (R. temporaria, P. fuscus, B. bombina, B. bufo).  

11. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ɻɯʉ-ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʘʤʬʽʙʽʾ 

(ʦʩʦʙʣʠʚʦ R. arvalis ʪʘ P. lessonae), ʧʝʨʝʙʫʚʘʶʪʴ ʧʽʜ ʥʘʡʙʽʣʴʰʦʶ ʟʘʛʨʦʟʦʶ ʯʝʨʝʟ 

ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʪʘ ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘ ʚʽʜʪʘʢ ʧʦʪʨʝʙʫʶʪʴ 
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ʨʦʟʨʦʙʢʠ ʜʦʜʘʪʢʦʚʠʭ ʤʝʭʘʥʽʟʤʽʚ ʩʚʦʛʦ ʧʨʘʢʪʠʯʥʦʛʦ ʟʙʝʨʝʞʝʥʥʷ ʷʢ ʩʢʣʘʜʦʚʠʭ 

ʙʘʪʨʘʭʦʬʘʫʥʠ ʋʢʨʘʾʥʠ. 

12. ɿʘ 40-ʨʽʯʥʠʡ ʧʝʨʽʦʜ ʚ ʧʦʧʫʣʷʮʽʷʭ ʘʤʬʽʙʽʡ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ 

ʚʽʜʙʫʣʠʩʷ ʟʤʽʥʠ ʧʨʦʩʪʦʨʦʚʦʾ (ʤʽʩʮʴ ʤʝʰʢʘʥʥʷ, ʯʠʩʝʣʴʥʦʩʪʽ, ʩʢʣʘʜʫ ʧʦʧʫʣʷʮʽʡ) ʪʘ 

ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ (ʟʙʽʣʴʰʝʥʥʷ ʚʠʧʘʜʢʽʚ ʟʦʚʥʽʰʥʽʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ 

ʘʥʦʤʘʣʽʡ, ʫ ʪ.ʯ. ʘʥʦʤʘʣʴʥʠʭ ʧʨʦʷʚʽʚ ʢʦʣʴʦʨʫ), ʘ ʪʘʢʦʞ ʬʝʥʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 

(ʟʩʫʥʝʥʥʷ ʯʘʩʦʚʠʭ ʨʘʤʦʢ ʥʝʨʝʩʪʦʚʦʛʦ ʧʝʨʽʦʜʫ, ʧʦʨʫʰʝʥʥʷ ʟʠʤʽʚʣʽ), ʱʦ ʚ 

ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʧʦʚôʷʟʘʥʦ ʟ ʘʥʪʨʦʧʦʛʝʥʥʠʤ ʚʧʣʠʚʦʤ ʥʘ ʜʘʥʽʡ ʪʝʨʠʪʦʨʽʾ 

(ʬʨʘʛʤʝʥʪʘʮʽʻʶ ʤʽʩʮʴ ʤʝʰʢʘʥʥʷ, ʟʥʠʱʝʥʥʷʤ ʦʩʝʣʠʱ, ʟʘʙʨʫʜʥʝʥʥʷʤ, ʧʦʷʚʦʶ 

ʽʥʚʘʟʠʚʥʠʭ ʚʠʜʽʚ ʪʦʱʦ) ʪʘ ʛʣʦʙʘʣʴʥʠʤʠ ʟʤʽʥʘʤʠ ʢʣʽʤʘʪʫ. 
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ɼʆɼɸʊʂʀ 

 

ɼʦʜʘʪʦʢ 1. ʇʝʨʝʣʽʢ ʦʙ`ʻʢʪʽʚ ʉʤʘʨʘʛʜʦʚʦʾ ʤʝʨʝʞʽ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʤʝʞʘʭ 

ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʪʘ ʥʘʷʚʥʽʩʪʴ/ʚʽʜʩʫʪʥʽʩʪʴ ʥʘ ʾʭ ʪʝʨʠʪʦʨʽʾ ʟʛʽʜʥʦ ʦʧʠʩʘʤ ʟʽ 

ʉʪʘʥʜʘʨʪʥʠʭ ʌʦʨʤ ɼʘʥʠʭ (ʉɼʌ, SDF) ʮʠʭ ʦʙ`ʻʢʪʽʚ ʚʠʜʽʚ ʘʤʬʽʙʽʡ ʟ ʈʝʟʦʣʶʮʽʾ 8 

ɹʝʨʥʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ. 

ʅʘʟʚʘ ʂʦʜ ʇʣʦʱʘ ʇʦʢʨʠʪʪʷ 

ʨʝʛʽʦʥʫ 

ʜʦʩʣʽʜʞʝʥʴ 

T. cristatus B. bombina 

ʇʦʣʽʩʴʢʠʡ ʧʨʠʨʦʜʥʠʡ ʟʘʧʦʚʽʜʥʠʢ UA0000001 36434,34 ʇʦʚʥʽʩʪʶ  +  +  

ʇʨʠʨʦʜʥʠʡ ʟʘʧʦʚʽʜʥʠʢ 

"ʈʦʟʪʦʯʯʷ" 

UA0000003 1198,38 ʏʘʩʪʢʦʚʦ  +  + 

ʈʽʚʥʝʥʩʴʢʠʡ ʧʨʠʨʦʜʥʠʡ 

ʟʘʧʦʚʽʜʥʠʢ 

UA0000023 42887,95 ʇʦʚʥʽʩʪʶ  +  + 

ʏʝʨʝʤʩʴʢʠʡ ʧʨʠʨʜʥʠʡ ʟʘʧʦʚʽʜʥʠʢ UA0000024 2949,00 ʇʦʚʥʽʩʪʶ  +  + 

ʐʘʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʧʨʠʨʦʜʥʠʡ ʧʘʨʢ 

UA0000025 54083,25 ʇʦʚʥʽʩʪʶ  +  + 

ʗʚʦʨʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʧʨʠʨʦʜʥʠʡ ʧʘʨʢ 

UA0000030 7113,66 ʇʦʚʥʽʩʪʶ  +  + 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʧʨʠʨʦʜʥʠʡ ʧʘʨʢ 

"ɻʦʣʦʩʽʾʚʩʴʢʠʡ" 

UA0000043 6550,13 ʏʘʩʪʢʦʚʦ  +  + 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʧʨʠʨʦʜʥʠʡ ʧʘʨʢ 

"ʇʨʠʧ`ʷʪʴ-ʉʪʦʭʽʜ" 

UA0000044 38940,00 ʇʦʚʥʽʩʪʶ  +  + 

ʏʦʨʥʦʙʠʣʴʩʴʢʠʡ ʙʽʦʩʬʝʨʥʠʡ 

ʟʘʧʦʚʽʜʥʠʢ 

UA0000046 227191,91 ʇʦʚʥʽʩʪʶ  +  + 

ʆʚʨʫʮʴʢʠʡ  UA0000090 45199,15 ʇʦʚʥʽʩʪʶ  +  + 

ɿʘʭʽʜʥʦ-ʆʚʨʫʮʴʢʠʡ UA0000091 33423,95 ʇʦʚʥʽʩʪʶ  +  + 

ʅʘʜʩʣʫʯʘʥʩʴʢʠʡ ʨʝʛʽʦʥʘʣʴʥʠʡ 

ʣʘʥʜʰʘʬʪʥʠʡ ʧʘʨʢ 

UA0000101 17248,00 ʇʦʚʥʽʩʪʶ  +  + 

ɼʝʨʤʘʥʩʴʢʦ-ʆʩʪʨʦʟʴʢʠʡ 

ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʨʠʨʦʜʥʠʡ ʧʘʨʢ 

UA0000102 5431,39 ʇʦʚʥʽʩʪʶ  +  + 

ɼʫʙʨʦʚʠʮʴʢʦ-ʉʘʨʥʝʥʩʴʢʠʡ UA0000103 39436,15 ʇʦʚʥʽʩʪʶ  +  -  

ʎʫʤʘʥʩʴʢʘ ʧʫʱʘ UA0000112 42852,00 ʇʦʚʥʽʩʪʶ  +  + 

ʇʽʚʥʽʯʥʝ ʇʦʜʽʣʣʷ UA0000120 5865,67 ʏʘʩʪʢʦʚʦ  +  -  

ʇʨʠʨʦʜʥʠʡ ʟʘʧʦʚʽʜʥʠʢ 

"ʈʦʟʪʦʯʯʷ" 

UA0000121 65509,25 ʏʘʩʪʢʦʚʦ  +  + 

ɯʟʷʩʣʘʚʩʴʢʦ-ʉʣʘʚʫʪʠʮʴʢʠʡ UA0000123 32301,91 ʇʦʚʥʽʩʪʶ  +  + 
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ʈʝʛʽʦʥʘʣʴʥʠʡ ʣʘʥʜʰʘʬʪʥʠʡ ʧʘʨʢ 

"ʄʘʣʴʦʚʘʥʢʘ" 

UA0000124 16893,89 ʇʦʚʥʽʩʪʶ  -   + 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʧʨʠʨʦʜʥʠʡ ʧʘʨʢ  

"ʂʨʝʤʝʥʝʮʴʢʽ ʛʦʨʠ" 

UA0000159 6785,38 ʏʘʩʪʢʦʚʦ  -   -  

ɻʦʨʦʜʥʠʮʴʢʠʡ UA0000160 54215,09 ʏʘʩʪʢʦʚʦ  -   + 

ʂʦʨʦʩʪʠʰʽʚʩʴʢʠʡ UA0000165 41661,70 ʇʦʚʥʽʩʪʶ  -   + 

ɿʘʭʽʜʥʝ ʇʦʙʫʞʞʷ UA0000167 14210,59 ʇʦʚʥʽʩʪʶ  +  + 

ʉʪʦʭʽʜ-ʅʦʙʝʣʴ UA0000168 22075,94 ʏʘʩʪʢʦʚʦ  +  -  

ɿʘʧʣʘʚʘ ʊʫʨʴʷ-ʇʨʠʧ`ʷʪʴ UA0000170 16182,96 ʇʦʚʥʽʩʪʶ  +  + 

ʊʫʨʽʡʩʴʢʠʡ UA0000171 17004,82 ʇʦʚʥʽʩʪʶ  +  + 

ɼʨʝʚʣʷʥʩʴʢʠʡ ʧʨʠʨʦʜʥʠʡ 

ʟʘʧʦʚʽʜʥʠʢ 

UA0000172 32151,50 ʇʦʚʥʽʩʪʶ  +  + 

ʉʣʦʚʝʯʘʥʩʴʢʠʡ ʢʨʷʞ UA0000173 9553,77 ʏʘʩʪʢʦʚʦ  -   -  

ʏʦʣʛʠʥʩʴʢʠʡ UA0000178 3379,00 ʇʦʚʥʽʩʪʶ  -   + 

ɹʦʣʦʪʥʷ UA0000180 22236,00 ʇʦʚʥʽʩʪʶ  +  + 

ɼʫʙʨʦʚʠʮʴʢʠʡ UA0000186 38802,00 ʇʦʚʥʽʩʪʶ  +  + 

ʃʶʙʦʭʠʥʩʴʢʠʡ UA0000243 3793,00 ʇʦʚʥʽʩʪʶ  -   -  

ʅʠʞʥʽʡ ʉʣʫʯ UA0000244 13532,00 ʇʦʚʥʽʩʪʶ  +  + 

ʇʨʠʣʙʠʮʴʢʠʡ UA0000246 218,00 ʇʦʚʥʽʩʪʶ  -   + 

ʉʦʢʘʣʴʩʴʢʠʡ UA0000248 894,00 ʇʦʚʥʽʩʪʶ  -   -  

ʉʫʨʘʟʴʢʘ ʜʘʯʘ UA0000250 6343,00 ʇʦʚʥʽʩʪʶ  +  + 

ʇʨʠʙʫʞʞʷ UA0000251 14263,00 ʇʦʚʥʽʩʪʶ  +  -  

ʏʝʨʝʚʘʩʴʢʠʡ ʣʽʩ UA0000262 1749,00 ʇʦʚʥʽʩʪʶ  -   -  
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ɼʦʜʘʪʦʢ 2. ʊʘʙʣʠʮʷ, ʱʦ ʨʝʧʨʝʟʝʥʪʫʻ ʫ ʚʽʜʩʦʪʢʦʚʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʭʘʨʘʢʪʝʨ 

ʪʝʨʠʪʦʨʽʡ ʙʽʣʴʰʝ ʯʠ ʤʝʥʰʝ ʧʨʠʜʘʪʥʠʭ ʚ ʙʽʦʢʣʽʤʘʪʠʯʥʦʤʫ ʧʣʘʥʽ (ʚʽʜʩʦʪʦʢ 

ʧʽʢʩʝʣʽʚ, ʟʘʬʘʨʙʦʚʘʥʠʭ ʧʝʚʥʠʤ ʢʦʣʴʦʨʦʤ) ʥʘ ʪʝʨʠʪʦʨʽʾ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʦʣʽʩʩʷ ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʜʝʣʶʚʘʥʥʷ ʫ ʚʽʜʧʦʚʽʜʥʽ ʧʝʨʽʦʜʠ (2000, 2030, 2050, ʽ 2070 ʨʨ.). ɺ 

ʢʦʣʦʥʮʽ legend_scores ʧʦʢʘʟʘʥʽ ʯʘʩʪʢʠ (ʚʽʜ 1, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʦʞʝʥ ʩʚʦʾʡ 

ʢʦʣʴʦʨʦʚʽʡ ʽʥʪʝʨʧʨʝʪʘʮʽʾ) ʢʦʤʙʽʥʘʮʽʡ ʙʽʦʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʚʽʜʧʦʚʽʜʥʦ ʯʠʤ 

ʚʠʱʽ, ʪʠʤ ʙʽʣʴʰ ʧʨʠʜʘʪʥʠʤ ʟ ʪʦʯʢʠ ʟʦʨʫ ʙʽʦʢʣʽʤʘʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʻ 

ʪʝʨʠʪʦʨʽʷ BOM ï B. bombina, BUF ï B. bufo, BV ï B. viridis, EC ï E. calamita, RT ï 

R. temporaria, RA ï R. arvalis, HO ï H. orientalis, PF ï P. Fuscus, PR ï P. ridibundus, 

PE ï ʛʽʙʨʠʜ P. ridibundus x P. lessonae, PL ï P. lessonae, LV ï L. vulgaris, TC ï T. 

cristatus.  

legend_scores hex 
Maxent 

gradation 
BOM_avg2000 BOM_avg2030 BOM_avg2050 BOM_avg2070 

1 #FF0000 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 0,05% 3,05% 0,00% 9,66% 

0.92 #FF4E00 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 0,72% 11,56% 21,80% 78,02% 

0.85 #FF9C00 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 1,30% 27,66% 37,31% 8,97% 

0.77 #FFEB00 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 5,79% 40,02% 29,64% 2,92% 

0.69 #C5FF00 ʧʨʠʜʘʪʥʽ 5,51% 11,27% 5,06% 0,28% 

0.62 #76FF00 ʧʨʠʜʘʪʥʽ 10,25% 3,81% 2,06% 0,16% 

0.54 #28FF00 ʧʨʠʜʘʪʥʽ 6,35% 2,03% 2,29% 0,00% 

0.46 #00FF27 ʧʨʠʡʥʷʪʥʽ 22,68% 0,25% 0,72% 0,00% 

0.38 #00FF75 ʧʨʠʡʥʷʪʥʽ 17,27% 0,22% 1,07% 0,00% 

0.31 #00FFC4 ʧʨʠʡʥʷʪʥʽ 14,29% 0,08% 0,04% 0,00% 

0.23 #00ECFF ʥʝʧʨʠʜʘʪʥʽ 11,39% 0,03% 0,00% 0,00% 

0.15 #009DFF ʥʝʧʨʠʜʘʪʥʽ 3,74% 0,00% 0,00% 0,00% 

0.08 #004FFF ʥʝʧʨʠʜʘʪʥʽ 0,67% 0,00% 0,00% 0,00% 

0 #0000FF ʥʝʧʨʠʜʘʪʥʽ 0,00% 0,00% 0,00% 0,00% 

legend_scores hex 
Maxent 

gradation 
BUF_avg2000 BUF_avg2030 BUF_avg2050 BUF_avg2070 

1 #FF0000 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 0,03% 0,00% 0,00% 0,00% 

0.92 #FF4E00 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 0,63% 0,00% 0,24% 0,13% 

0.85 #FF9C00 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 1,40% 0,01% 2,54% 1,30% 

0.77 #FFEB00 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 3,99% 0,05% 6,78% 6,54% 

0.69 #C5FF00 ʧʨʠʜʘʪʥʽ 3,91% 0,00% 3,63% 6,27% 

0.62 #76FF00 ʧʨʠʜʘʪʥʽ 5,03% 0,16% 3,89% 6,61% 
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0.54 #28FF00 ʧʨʠʜʘʪʥʽ 2,99% 0,17% 2,20% 1,85% 

0.46 #00FF27 ʧʨʠʡʥʷʪʥʽ 11,26% 2,44% 8,47% 7,43% 

0.38 #00FF75 ʧʨʠʡʥʷʪʥʽ 11,72% 3,08% 6,31% 8,59% 

0.31 #00FFC4 ʧʨʠʡʥʷʪʥʽ 13,37% 5,87% 9,37% 11,75% 

0.23 #00ECFF ʥʝʧʨʠʜʘʪʥʽ 29,86% 14,75% 22,86% 27,64% 

0.15 #009DFF ʥʝʧʨʠʜʘʪʥʽ 11,42% 21,58% 26,97% 18,03% 

0.08 #004FFF ʥʝʧʨʠʜʘʪʥʽ 4,31% 41,61% 5,48% 3,83% 

0 #0000FF ʥʝʧʨʠʜʘʪʥʽ 0,08% 10,28% 1,26% 0,05% 

legend_scores hex 
Maxent 

gradation 
BV_avg2000 BV_avg2030 BV_avg2050 BV_avg2070 

1 #FF0000 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 0,17% 2,46% 1,10% 1,27% 

0.92 #FF4E00 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 0,56% 3,29% 3,49% 3,30% 

0.85 #FF9C00 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 0,63% 3,32% 5,96% 6,90% 

0.77 #FFEB00 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 1,73% 6,62% 12,49% 11,58% 

0.69 #C5FF00 ʧʨʠʜʘʪʥʽ 1,57% 5,23% 7,94% 6,37% 

0.62 #76FF00 ʧʨʠʜʘʪʥʽ 2,61% 5,62% 5,51% 6,19% 

0.54 #28FF00 ʧʨʠʜʘʪʥʽ 2,03% 8,57% 2,95% 3,87% 

0.46 #00FF27 ʧʨʠʡʥʷʪʥʽ 8,40% 1,59% 11,00% 12,09% 

0.38 #00FF75 ʧʨʠʡʥʷʪʥʽ 7,59% 3,42% 12,41% 10,88% 

0.31 #00FFC4 ʧʨʠʡʥʷʪʥʽ 11,27% 4,26% 21,95% 20,48% 

0.23 #00ECFF ʥʝʧʨʠʜʘʪʥʽ 25,04% 17,78% 11,84% 13,33% 

0.15 #009DFF ʥʝʧʨʠʜʘʪʥʽ 22,17% 29,43% 2,66% 3,75% 

0.08 #004FFF ʥʝʧʨʠʜʘʪʥʽ 15,61% 6,45% 0,69% 0,00% 

0 #0000FF ʥʝʧʨʠʜʘʪʥʽ 0,60% 1,95% 0,00% 0,00% 

legend_scores hex 
Maxent 

gradation 
EC_avg2000 EC_avg2030 EC_avg2050 EC_avg2070 

1 #FF0000 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 0,35% 0,00% 0,00% 2,44% 

0.92 #FF4E00 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 0,39% 0,25% 0,20% 6,69% 

0.85 #FF9C00 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 0,14% 1,17% 1,26% 12,11% 

0.77 #FFEB00 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 0,88% 1,57% 7,05% 15,60% 

0.69 #C5FF00 ʧʨʠʜʘʪʥʽ 0,64% 1,05% 6,86% 12,89% 

0.62 #76FF00 ʧʨʠʜʘʪʥʽ 1,17% 1,30% 7,93% 10,63% 

0.54 #28FF00 ʧʨʠʜʘʪʥʽ 1,05% 1,90% 4,51% 15,99% 

0.46 #00FF27 ʧʨʠʡʥʷʪʥʽ 5,55% 18,22% 24,13% 4,67% 

0.38 #00FF75 ʧʨʠʡʥʷʪʥʽ 7,70% 18,71% 12,11% 11,80% 

0.31 #00FFC4 ʧʨʠʡʥʷʪʥʽ 11,51% 12,61% 10,09% 6,62% 

0.23 #00ECFF ʥʝʧʨʠʜʘʪʥʽ 12,13% 28,95% 23,15% 0,56% 

0.15 #009DFF ʥʝʧʨʠʜʘʪʥʽ 9,05% 13,46% 2,70% 0,00% 

0.08 #004FFF ʥʝʧʨʠʜʘʪʥʽ 15,80% 0,81% 0,00% 0,00% 

0 #0000FF ʥʝʧʨʠʜʘʪʥʽ 33,65% 0,00% 0,00% 0,00% 
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legend_scores hex 
Maxent 

gradation 
HO_avg2000 HO_avg2030 HO_avg2050 HO_avg2070 

1 #FF0000 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 0,26% 0,00% 0,07% 0,00% 

0.92 #FF4E00 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 0,10% 0,69% 3,96% 2,43% 

0.85 #FF9C00 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 0,30% 2,98% 33,23% 19,82% 

0.77 #FFEB00 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 1,55% 6,86% 22,38% 24,90% 

0.69 #C5FF00 ʧʨʠʜʘʪʥʽ 2,66% 4,52% 12,13% 15,25% 

0.62 #76FF00 ʧʨʠʜʘʪʥʽ 6,45% 5,20% 11,35% 13,80% 

0.54 #28FF00 ʧʨʠʜʘʪʥʽ 4,56% 20,48% 10,36% 16,06% 

0.46 #00FF27 ʧʨʠʡʥʷʪʥʽ 17,04% 6,24% 2,36% 4,23% 

0.38 #00FF75 ʧʨʠʡʥʷʪʥʽ 13,86% 14,53% 2,43% 3,20% 

0.31 #00FFC4 ʧʨʠʡʥʷʪʥʽ 14,00% 16,01% 1,74% 0,31% 

0.23 #00ECFF ʥʝʧʨʠʜʘʪʥʽ 20,15% 18,10% 0,00% 0,00% 

0.15 #009DFF ʥʝʧʨʠʜʘʪʥʽ 12,24% 3,62% 0,00% 0,00% 

0.08 #004FFF ʥʝʧʨʠʜʘʪʥʽ 6,82% 0,77% 0,00% 0,00% 

0 #0000FF ʥʝʧʨʠʜʘʪʥʽ 0,00% 0,00% 0,00% 0,00% 

legend_scores hex 
Maxent 

gradation 
RT_avg2000 RT_avg2030 RT_avg2050 RT_avg2070 

1 #FF0000 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 0,05% 0,00% 0,00% 0,94% 

0.92 #FF4E00 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 0,37% 0,00% 0,00% 1,69% 

0.85 #FF9C00 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 0,42% 0,43% 0,17% 2,71% 

0.77 #FFEB00 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 1,77% 1,47% 3,49% 13,38% 

0.69 #C5FF00 ʧʨʠʜʘʪʥʽ 2,44% 3,19% 4,38% 9,79% 

0.62 #76FF00 ʧʨʠʜʘʪʥʽ 4,44% 5,81% 10,57% 12,10% 

0.54 #28FF00 ʧʨʠʜʘʪʥʽ 3,43% 3,61% 4,50% 20,78% 

0.46 #00FF27 ʧʨʠʡʥʷʪʥ ̔ 17,96% 17,11% 16,07% 6,55% 

0.38 #00FF75 ʧʨʠʡʥʷʪʥʽ 17,50% 15,86% 11,93% 9,83% 

0.31 #00FFC4 ʧʨʠʡʥʷʪʥʽ 14,58% 11,14% 18,21% 8,17% 

0.23 #00ECFF ʥʝʧʨʠʜʘʪʥʽ 23,20% 8,42% 17,30% 10,80% 

0.15 #009DFF ʥʝʧʨʠʜʘʪʥʽ 8,02% 21,93% 7,00% 2,78% 

0.08 #004FFF ʥʝʧʨʠʜʘʪʥ ̔ 5,81% 10,96% 6,29% 0,46% 

0 #0000FF ʥʝʧʨʠʜʘʪʥʽ 0,00% 0,08% 0,09% 0,00% 

legend_scores hex 
Maxent 

gradation 
TC_avg2000 TC_avg2030 TC_avg2050 TC_avg2070 

1 #FF0000 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 0,16% 0,73% 0,00% 0,24% 

0.92 #FF4E00 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 0,63% 2,70% 0,24% 2,61% 

0.85 #FF9C00 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 1,05% 3,92% 3,84% 8,47% 

0.77 #FFEB00 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 3,26% 8,53% 34,48% 26,81% 

0.69 #C5FF00 ʧʨʠʜʘʪʥʽ 4,23% 9,03% 12,87% 21,34% 

0.62 #76FF00 ʧʨʠʜʘʪʥʽ 5,79% 15,68% 15,23% 16,90% 
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0.54 #28FF00 ʧʨʠʜʘʪʥʽ 3,75% 8,23% 8,13% 11,97% 

0.46 #00FF27 ʧʨʠʡʥʷʪʥʽ 20,80% 27,01% 1,82% 3,24% 

0.38 #00FF75 ʧʨʠʡʥʷʪʥʽ 17,68% 9,44% 4,77% 4,22% 

0.31 #00FFC4 ʧʨʠʡʥʷʪʥʽ 17,04% 4,01% 4,75% 1,48% 

0.23 #00ECFF ʥʝʧʨʠʜʘʪʥʽ 21,22% 4,85% 6,28% 1,63% 

0.15 #009DFF ʥʝʧʨʠʜʘʪʥʽ 3,09% 3,30% 5,22% 0,92% 

0.08 #004FFF ʥʝʧʨʠʜʘʪʥʽ 1,27% 2,53% 2,37% 0,18% 

0 #0000FF ʥʝʧʨʠʜʘʪʥʽ 0,00% 0,03% 0,00% 0,00% 

legend_scores hex 
Maxent 

gradation 
LV_avg2000 LV_avg2030 LV_avg2050 LV_avg2070 

1 #FF0000 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 0,12% 2,52% 0,07% 0,00% 

0.92 #FF4E00 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 0,47% 8,34% 2,11% 0,72% 

0.85 #FF9C00 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 0,71% 6,59% 8,40% 4,84% 

0.77 #FFEB00 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 1,89% 8,18% 22,72% 15,72% 

0.69 #C5FF00 ʧʨʠʜʘʪʥʽ 2,96% 11,77% 21,89% 15,26% 

0.62 #76FF00 ʧʨʠʜʘʪʥʽ 5,99% 21,33% 10,13% 21,54% 

0.54 #28FF00 ʧʨʠʜʘʪʥʽ 4,63% 30,47% 10,59% 24,34% 

0.46 #00FF27 ʧʨʠʡʥʷʪʥʽ 24,59% 1,95% 3,04% 7,67% 

0.38 #00FF75 ʧʨʠʡʥʷʪʥʽ 18,08% 2,40% 5,72% 7,11% 

0.31 #00FFC4 ʧʨʠʡʥʷʪʥʽ 17,17% 2,15% 5,19% 2,11% 

0.23 #00ECFF ʥʝʧʨʠʜʘʪʥʽ 18,05% 4,12% 7,37% 0,58% 

0.15 #009DFF ʥʝʧʨʠʜʘʪʥʽ 4,92% 0,18% 2,48% 0,12% 

0.08 #004FFF ʥʝʧʨʠʜʘʪʥʽ 0,42% 0,00% 0,29% 0,00% 

0 #0000FF ʥʝʧʨʠʜʘʪʥʽ 0,00% 0,00% 0,00% 0,00% 

legend_scores hex 
Maxent 

gradation 
PE_avg2000 PE_avg2030 PE_avg2050 PE_avg2070 

1 #FF0000 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 0,33% 0,00% 0,00% 0,00% 

0.92 #FF4E00 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 0,24% 0,00% 0,00% 0,10% 

0.85 #FF9C00 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 0,62% 0,00% 0,04% 0,13% 

0.77 #FFEB00 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 2,35% 0,98% 0,39% 2,50% 

0.69 #C5FF00 ʧʨʠʜʘʪʥʽ 2,56% 1,49% 1,72% 1,86% 

0.62 #76FF00 ʧʨʠʜʘʪʥʽ 3,55% 0,45% 6,88% 4,56% 

0.54 #28FF00 ʧʨʠʜʘʪʥʽ 2,20% 0,07% 14,18% 4,16% 

0.46 #00FF27 ʧʨʠʡʥʷʪʥʽ 8,78% 0,80% 1,32% 18,30% 

0.38 #00FF75 ʧʨʠʡʥʷʪʥʽ 10,12% 2,01% 5,23% 11,31% 

0.31 #00FFC4 ʧʨʠʡʥʷʪʥʽ 14,89% 7,14% 17,53% 26,18% 

0.23 #00ECFF ʥʝʧʨʠʜʘʪʥʽ 19,27% 32,52% 33,81% 28,19% 

0.15 #009DFF ʥʝʧʨʠʜʘʪʥʽ 16,24% 30,07% 14,74% 2,70% 

0.08 #004FFF ʥʝʧʨʠʜʘʪʥʽ 15,93% 23,07% 4,16% 0,00% 

0 #0000FF ʥʝʧʨʠʜʘʪʥʽ 2,92% 1,39% 0,00% 0,00% 

legend_scores hex 
Maxent 

gradation 
PF_avg2000 PF_avg2030 PF_avg2050 PF_avg2070 
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1 #FF0000 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥ ̔ 0,47% 0,00% 0,00% 0,08% 

0.92 #FF4E00 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 0,12% 0,12% 0,33% 3,57% 

0.85 #FF9C00 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 0,16% 0,54% 12,69% 12,72% 

0.77 #FFEB00 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 1,21% 2,05% 22,16% 15,21% 

0.69 #C5FF00 ʧʨʠʜʘʪʥʽ 1,93% 5,86% 10,93% 17,53% 

0.62 #76FF00 ʧʨʠʜʘʪʥʽ 3,54% 8,91% 13,23% 20,27% 

0.54 #28FF00 ʧʨʠʜʘʪʥʽ 2,56% 5,26% 6,84% 17,44% 

0.46 #00FF27 ʧʨʠʡʥʷʪʥʽ 8,18% 23,14% 23,15% 3,46% 

0.38 #00FF75 ʧʨʠʡʥʷʪʥʽ 8,14% 18,52% 5,81% 5,45% 

0.31 #00FFC4 ʧʨʠʡʥʷʪʥʽ 8,78% 12,57% 2,07% 3,07% 

0.23 #00ECFF ʥʝʧʨʠʜʘʪʥʽ 14,22% 12,65% 1,14% 1,22% 

0.15 #009DFF ʥʝʧʨʠʜʘʪʥʽ 16,56% 3,32% 1,02% 0,00% 

0.08 #004FFF ʥʝʧʨʠʜʘʪʥʽ 21,13% 3,88% 0,63% 0,00% 

0 #0000FF ʥʝʧʨʠʜʘʪʥʽ 13,00% 3,19% 0,00% 0,00% 

legend_scores hex 
Maxent 

gradation 
PL_avg2000 PL_avg2030 PL_avg2050 PL_avg2070 

1 #FF0000 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 0,29% 0,00% 0,00% 0,00% 

0.92 #FF4E00 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 0,09% 0,00% 0,00% 0,00% 

0.85 #FF9C00 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 0,25% 0,00% 0,00% 0,00% 

0.77 #FFEB00 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 1,43% 0,00% 0,00% 0,00% 

0.69 #C5FF00 ʧʨʠʜʘʪʥʽ 1,28% 0,03% 0,00% 0,00% 

0.62 #76FF00 ʧʨʠʜʘʪʥʽ 1,55% 0,08% 0,03% 0,00% 

0.54 #28FF00 ʧʨʠʜʘʪʥʽ 1,02% 0,09% 0,34% 0,01% 

0.46 #00FF27 ʧʨʠʡʥʷʪʥʽ 4,89% 0,28% 3,00% 0,04% 

0.38 #00FF75 ʧʨʠʡʥʷʪʥʽ 5,15% 0,92% 2,57% 0,14% 

0.31 #00FFC4 ʧʨʠʡʥʷʪʥʽ 5,82% 2,91% 3,81% 1,06% 

0.23 #00ECFF ʥʝʧʨʠʜʘʪʥʽ 13,83% 10,00% 11,21% 6,15% 

0.15 #009DFF ʥʝʧʨʠʜʘʪʥʽ 16,82% 13,56% 22,86% 9,41% 

0.08 #004FFF ʥʝʧʨʠʜʘʪʥʽ 31,17% 40,23% 36,39% 23,60% 

0 #0000FF ʥʝʧʨʠʜʘʪʥʽ 16,40% 31,91% 19,78% 59,60% 

legend_scores hex 
Maxent 

gradation 
PR_avg2000 PR_avg2030 PR_avg2050 PR_avg2070 

1 #FF0000 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 0,00% 0,28% 0,00% 3,57% 

0.92 #FF4E00 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 0,31% 5,37% 15,40% 28,05% 

0.85 #FF9C00 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 1,47% 15,97% 17,00% 25,17% 

0.77 #FFEB00 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 3,76% 22,08% 38,45% 27,84% 

0.69 #C5FF00 ʧʨʠʜʘʪʥʽ 4,75% 17,51% 9,33% 5,96% 

0.62 #76FF00 ʧʨʠʜʘʪʥʽ 6,53% 13,21% 4,80% 5,22% 

0.54 #28FF00 ʧʨʠʜʘʪʥʽ 3,91% 11,92% 1,94% 3,25% 

0.46 #00FF27 ʧʨʠʡʥʷʪʥʽ 14,46% 2,45% 6,53% 0,43% 



199 

0.38 #00FF75 ʧʨʠʡʥʷʪʥʽ 13,95% 3,54% 4,81% 0,49% 

0.31 #00FFC4 ʧʨʠʡʥʷʪʥʽ 12,73% 3,05% 1,73% 0,01% 

0.23 #00ECFF ʥʝʧʨʠʜʘʪʥʽ 23,47% 3,92% 0,00% 0,00% 

0.15 #009DFF ʥʝʧʨʠʜʘʪʥʽ 8,65% 0,69% 0,00% 0,00% 

0.08 #004FFF ʥʝʧʨʠʜʘʪʥʽ 5,90% 0,00% 0,00% 0,00% 

0 #0000FF ʥʝʧʨʠʜʘʪʥʽ 0,12% 0,00% 0,00% 0,00% 

legend_scores hex 
Maxent 

gradation 
RA_avg2000 RA_avg2030 RA_avg2050 RA_avg2070 

1 #FF0000 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 0,18% 0,00% 0,00% 0,00% 

0.92 #FF4E00 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 0,28% 0,09% 0,00% 0,00% 

0.85 #FF9C00 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 0,96% 0,05% 0,12% 0,00% 

0.77 #FFEB00 
ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʽ 4,17% 0,24% 0,81% 0,12% 

0.69 #C5FF00 ʧʨʠʜʘʪʥʽ 6,75% 0,46% 4,05% 0,43% 

0.62 #76FF00 ʧʨʠʜʘʪʥʽ 10,55% 0,90% 9,24% 1,27% 

0.54 #28FF00 ʧʨʠʜʘʪʥʽ 5,79% 0,73% 3,55% 1,81% 

0.46 #00FF27 ʧʨʠʡʥʷʪʥʽ 18,31% 6,10% 21,04% 12,49% 

0.38 #00FF75 ʧʨʠʡʥʷʪʥʽ 13,74% 9,65% 16,81% 19,77% 

0.31 #00FFC4 ʧʨʠʡʥʷʪʥʽ 11,26% 19,05% 11,67% 20,88% 

0.23 #00ECFF ʥʝʧʨʠʜʘʪʥʽ 14,54% 29,96% 10,79% 23,51% 

0.15 #009DFF ʥʝʧʨʠʜʘʪʥʽ 8,30% 20,62% 10,84% 11,46% 

0.08 #004FFF ʥʝʧʨʠʜʘʪʥʽ 5,17% 9,41% 10,00% 8,26% 

0 #0000FF ʥʝʧʨʠʜʘʪʥʽ 0,00% 2,74% 1,07% 0,00% 
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ɼʦʜʘʪʦʢ 3. ʊʘʙʣʠʮʷ, ʱʦ ʨʝʧʨʝʟʝʥʪʫʻ ʫ ʚʽʜʩʦʪʢʦʚʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ (ʟʥʘʯʝʥʥʷ 

ʢʦʝʬʽʮʽʝʥʪʘ ʜʝʪʝʨʤʽʥʘʮʽʾ ʚ ʢʚʘʜʨʘʪʽ (R2), ʩʪʫʧʽʥʴ ʚʽʜʤʽʥʥʦʩʪʽ ʤʦʜʝʣʝʡ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 12 ʚʠʜʽʚ ʪʘ 1 ʛʽʙʨʠʜʘ ʘʤʬʽʙʽʡ ʥʘ ʪʝʨʠʪʦʨʽʾ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ 

ʇʦʣʽʩʩʷ ʚ 4 ʨʽʟʥʽ ʜʦʩʣʽʜʞʫʚʘʥʽ ʧʝʨʽʦʜʠ (2000, 2030, 2050 ʽ 2070 ʨʦʢʠ); ʧʦʢʘʟʘʥʽ 

ʢʦʝʬʽʮʽʝʥʪʠ ʜʣʷ ʧʦʧʘʨʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʚʽʟʫʘʣʽʟʦʚʘʥʠʭ ʤʦʜʝʣʝʡ (ʢʘʨʪ). 

B.bombina 2030 2050 2070 R.arvalis  2030 2050 2070 

2000 0,86 0,99 0,99 2000 0,62 0,83 0,84 

2030 - 0,87 0,83 2030 - 0,51 0,51 

2050 - - 0,39 2050 - - 0,24 

R.temporaria 2030 2050 2070 P.ridibundus  2030 2050 2070 

2000 0,93 0,92 0,81 2000 0,81 0,99 0,95 

2030 - 0,45 0,62 2030 - 0,67 0,63 

2050 - - 0,37 2050 - - 0,31 

P.lessonae 2030 2050 2070 ʛʽʙʨʠʜ P. ridibundus x P. lessonae 2030 2050 2070 

2000 0,82 0,99 0,96 2000 0,47 0,54 0,58 

2030 - 0,99 0,98 2030 - 0,37 0,44 

2050 - - 0,30 2050 - - 0,44 

H.orientalis 2030 2050 2070 P.fuscus 2030 2050 2070 

2000 0,81 0,81 0,80 2000 0,47 0,96 0,90 

2030 - 0,85 0,71 2030 - 0,77 0,71 

2050 - - 0,30 2050 - - 0,38 

B.bufo 2030 2050 2070 B.viridis  2030 2050 2070 

2000 0,64 0,86 0,79 2000 0,99 0,99 0,99 

2030 - 0,53 0,36 2030 - 0,38 0,60 

2050 - - 0,21 2050 - - 0,27 

E.calamita 2030 2050 2070 L.vulgaris  2030 2050 2070 

2000 0,34 0,24 0,32 2000 0,99 0,98 0,97 

2030 - 0,34 0,36 2030 - 0,90 0,94 

2050 - - 0,20 2050 - - 0,68 

T.cristatus 2030 2050 2070         

2000 0,87 0,98 0,89         

2030 - 0,56 0,50         

2050 - - 0,49         
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ɼʦʜʘʪʦʢ 4. ʊʘʙʣʠʮʷ, ʱʦ ʧʦʢʘʟʫʻ ʨʦʟʧʦʜʽʣ ʪʠʧʽʚ ʚʝʥʪʨʘʣʴʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʢʫʤʢʠ 

ʯʝʨʚʦʥʦʯʝʨʝʚʦʾ ʪʘ ʾʭ ʢʣʘʩʪʝʨʠʟʘʮʽʶ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʣʽʪʝʨʘʪʫʨʥʦʛʦ ʜʞʝʨʝʣʘ (Pupins, 

Pupina, 2008).  

ʌʝʥʦʤʦʨʬʘ 
ʅʘʟʚʘ 

(ʫʢʨ.) 

ʅʘʟʚʘ 

(ʘʥʛʣ.) 
ʆʧʠʩ ʧʣʷʤ 

ɼʦʚʞʠʥʘ 

ʬʨʘʛʤʝʥʪʫ, 

ʤʤ 

ʂʣʘʩʪʝʨ ʆʧʠʩ ʢʣʘʩʪʝʨʘ 

1. ɯʻʨʦʛʣʽʬ Hieroglyph 
ʇʣʷʤʠ ʥʘʛʘʜʫʶʪʴ 

ʽʻʨʦʛʣʽʬʠ. 
ð 1. ɯʻʨʦʛʣʽʬʥʽ 

ʅʘʡʙʽʣʴʰʽ ʧʣʷʤʠ; 

ʥʘʛʘʜʫʶʪʴ 

ʢʦʤʧʣʝʢʩʠ 

ʽʻʨʦʛʣʽʬʽʚ 

2. ʇʝʪʣʷ Loop 

ʇʦʦʜʠʥʦʢʽ ʟ  

ʯʦʨʥʦʶ ʧʣʷʤʦʶ 

ʚʩʝʨʝʜʠʥʽ. 

ð 

2. ʌʨʘʛʤʝʥʪʠ 

ʽʻʨʦʛʣʽʬʽʚ 

ʇʣʷʤʠ ʥʘʛʘʜʫʶʪʴ 

ʝʣʝʤʝʥʪʠ ʽʻʨʦʛʣʽʬʽʚ 

3. 
ʌʨʘʛʤʝʥʪ 

ʽʻʨʦʛʣʽʬʘ 

Hieroglyph 

fragment 

ʄʝʥʰʠʡ ʝʣʝʤʝʥʪ 

ʽʻʨʦʛʣʽʬʘ. 
ð 

4. ʉʤʫʛʘ Stripe 
ɺʽʜʥʦʩʥʦ ʧʨʷʤʽ 

ʣʽʥʽʾ. 
7-10 

5. ʍʚʠʣʷ Wave ʍʚʠʣʷʩʪʽ ʧʣʷʤʠ. 5-10 

6. L-Z LZ 
L-, Z-ʧʦʜʽʙʥʽ 

ʧʣʷʤʠ. 
5-6 

7. ʋʣʘʤʢʠ Splinter 

ʇʣʷʤʠ ʥʘʛʘʜʫʶʪʴ 

ʦʩʢʦʣʢʠ, 

ʪʨʽʱʠʥʠ. 

3-4 

8. ɻʘʣʴʢʘ Pebble 
ʆʢʨʫʛʣʽ ʤʘʣʝʥʴʢʽ 

ʧʣʷʤʠ. 
3-4 

3.  

ɻʘʣʴʢʦʧʦʜʽʙʥʽ 

ʇʣʷʤʠ ʥʘʛʘʜʫʶʪʴ 

ʛʘʣʴʢʫ ʽ ʛʨʝʙʝʥʽ 

9. ʂʦʨʦʥʘ 1 Crown 1 
ʇʣʷʤʠ ʥʘʛʘʜʫʶʪʴ 

ʢʦʨʦʥʠ, ʛʨʝʙʝʥʽ. 
7-10 

10. ʂʦʨʦʥʘ 2 Crown 2 
ʇʣʷʤʠ ʥʘʛʘʜʫʶʪʴ 

ʢʦʨʦʥʠ,  
5-6 

11. ʂʦʨʦʥʘ 3 Crown 3 
ʇʣʷʤʠ ʥʘʛʘʜʫʶʪʴ 

ʢʦʨʦʥʠ, ʛʨʝʙʝʥʽ. 
3-4 

12. ʂʦʨʦʥʘ 4 Crown 4 
ʇʣʷʤʠ ʥʘʛʘʜʫʶʪʴ 

ʢʦʨʦʥʠ, ʛʨʝʙʝʥʽ. 
2-3 

13. ɻʘʢ Hook 
ʇʣʷʤʠ ʥʘʛʘʜʫʶʪʴ 

ʛʘʯʢʠ. 
2-3 

4. 

ɻʘʯʢʦʧʦʜʽʙʥʽ 

ʇʣʷʤʠ ʥʘʛʘʜʫʶʪʴ 

ʛʘʯʢʠ 
14. 

ʊʦʥʢʠʡ 

ʛʘʢ 
Thin hook 

ʇʣʷʤʠ ʥʘʛʘʜʫʶʪʴ 

ʪʦʥʢʽ ʛʘʯʢʠ. 
1-3 

15. ʄʦʥʦʣʽʪ Mono 

ʇʣʷʤʠ ʤʦʥʦʣʽʪʥʽ, 

ʟʘʡʤʘʶʪʴ ʤʘʡʞʝ 

ʚʩʶ ʧʣʦʱʫ 

ʯʝʨʝʚʘ. 

ð 5. ʎʽʣʽʩʥʽ 

ʇʣʷʤʠ ʤʦʥʦʣʽʪʥʽ, 

ʟʘʡʤʘʶʪʴ ʤʘʡʞʝ 

ʚʩʶ ʧʣʦʱʫ ʯʝʨʝʚʘ 
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ɼʦʜʘʪʦʢ 5ɸ. ʄʦʣʦʜʠʡ ʩʘʤʝʮʴ R. arvalis, ʬʦʪʦ ʟʨʦʙʣʝʥʝ ʫ 2018 ʨ. ʧʦʙʣʠʟʫ ʩ. 

ɻʨʫʰʽʚʢʘ ʂʦʚʝʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʘʚʪʦʨ ʬʦʪʦ ʂʫʢʰʠʥ ʆ. 

 

 

  

 

 

 

ɼʦʜʘʪʦʢ 5ɹ. ʄʦʣʦʜʠʡ ʩʘʤʝʮʴ R. temporaria, ʬʦʪʦ ʟʨʦʙʣʝʥʝ ʫ 2014 ʨ. ʫʨ. ʈʦʟʚʠʣʢʘ, 

ʉʘʨʥʝʥʩʴʢʠʡ ʨʘʡʦʥ ʈʽʚʥʝʥʩʴʢʦ ʾʦʙʣʘʩʪʽ. 

 

 

 

 

 

 

ɼʦʜʘʪʦʢ 5ɺ. ʉʘʤʠʮʷ P. ridibundus, ʬʦʪʦ ʟʨʦʙʣʝʥʝ 24.05.2018 ʨʦʢʫ ʥʘ ʙʝʨʝʟʽ 

ʚʦʜʦʩʭʦʚʠʱʘ ʥʘ ʨ. ʋʞ ʧʦʙʣʠʟʫ ʩ. ɺʦʨʦʥʝʚʦ, ʂʦʨʦʩʪʝʥʩʴʢʦʛʦ ʨʘʡʦʥʫ 

ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ. 
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ɼʦʜʘʪʦʢ 5ɻ. ʉʘʤʝʮʴ ʛʽʙʨʠʜʫ P. ridibundus x P. lessonae, ʬʦʪʦ ʟʨʦʙʣʝʥʝ 12.09.2018 

ʨʦʢʫ ʥʘ ʙʝʨʝʟʽ ʦʟ. ʇʽʩʦʯʥʝ, ʐʘʮʴʢʦʛʦ ʨʘʡʦʥʫ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ.   

 

 

 

 

 

 

 

ɼʦʜʘʪʦʢ 5ˆ. ʉʘʤʠʮʷ P. lessonae, ʬʦʪʦ ʟʨʦʙʣʝʥʝ 23.05.2018 ʨʦʢʫ ʚ ʟʘʙʦʣʦʯʝʥʠʭ 

ʤʽʩʮʷʭ ʢʦʣʠʰʥʴʦʾ ʩʪʦʷʥʢʠ ʚʽʡʩʴʢʦʚʦʾ ʪʝʭʥʽʢʠ ʤʽʞ ʩ. ɹʝʨʝʩʪʦʚʝʮʴ ʪʘ ʍʦʜʘʢʠ 

ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ.   

 

 

 

 

 

 

 

ɼʦʜʘʪʦʢ 5ɼ. ʉʘʤʝʮʴ P. fuscus, ʬʦʪʦ ʟʨʦʙʣʝʥʝ ʫ 2018 ʨ., ʦʨʥʽʪʦʣʦʛʽʯʥʠʡ ʟʘʢʘʟʥʠʢ 

çɺʦʚʯʘ ʛʦʨʘè, ʉʘʨʥʝʥʩʴʢʠʡ ʨʘʡʦʥ ʈʽʚʥʝʥʩʴʢʦ ʾʦʙʣʘʩʪʽ. 
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ɼʦʜʘʪʦʢ 5ɽ. ʉʘʤʝʮʴ H. orientalis, ʬʦʪʦ ʟʨʦʙʣʝʥʝ ʫ 2021 ʨ., c. ʇʽʱʘ, ʐʘʮʴʢʠʡ 

ʨʘʡʦʥ ɺʦʣʠʥʩʴʢʦ ʾʦʙʣʘʩʪʽ. 

 

 

 

 

 

 

 

 

ɼʦʜʘʪʦʢ 5ɭ. ʉʘʤʝʮʴ B. bombina, ʬʦʪʦ ʟʨʦʙʣʝʥʝ ʫ 2021 ʨ., c. ʇʽʱʘ, ʐʘʮʴʢʠʡ 

ʨʘʡʦʥ, ɺʦʣʠʥʩʴʢʦ ʾʦʙʣʘʩʪʽ. 

 

 

 

 

 

 

 

 

 

ɼʦʜʘʪʦʢ 5ɾ. ʉʘʤʝʮʴ B. bufo, ʬʦʪʦ ʟʨʦʙʣʝʥʝ ʫ 2016 ʨ., ʇʦʣʽʩʴʢʠʡ ʇɿ, 

ɾʠʪʦʤʠʨʩʴʢʘ ʦʙʣʘʩʪʴ, ʘʚʪʦʨ ʬʦʪʦ ʖ. ɯ. ʂʫʟʴʤʽʥ. 
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ɼʦʜʘʪʦʢ 5ɿ. ʉʘʤʝʮʴ E. calamita, ʬʦʪʦ ʟʨʦʙʣʝʥʝ ʥʘʧʨʠʢʽʥʮʽ ʢʚʽʪʥʷ 2021 ʨʦʢʫ ʚ ʩ. 

ʇʽʱʘ ʐʘʮʴʢʦʛʦ ʨʘʡʦʥʫ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

 

 

 

 

 

 

 

 

 

ɼʦʜʘʪʦʢ 5ʀ. ʉʘʤʝʮʴ B. viridis, ʬʦʪʦ ʟʨʦʙʣʝʥʝ 07.10.2018 ʨʦʢʫ ʚ ʩʤʪ ʂʽʚʝʨʮʽ 

ʂʽʚʝʨʮʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʘʚʪʦʨ ʬʦʪʦ ʆ. ʆ. ʂʫʢʰʠʥ. 

 

 

 

 

 

 

 

 

 


