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ɺɺɽɼɽʅʀɽ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ. ɻʣʦʙʘʣʴʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʵʢʦʣʦʛʠʠ XXI 

ʚʝʢʘ (Cardinale et al., 2012; Sutherland et al., 2013). ʇʦʜ ʚʣʠʷʥʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʬʘʢʪʦʨʘ ʩʢʦʨʦʩʪʴ ʠʩʯʝʟʥʦʚʝʥʠʷ ʚʠʜʦʚ ʠʜʝʪ ʚ ʪʳʩʷʯʫ ʨʘʟ ʙʳʩʪʨʝʝ, ʯʝʤ ʚ ʩʨʝʜʥʝʤ ʚ 

ʠʩʪʦʨʠʠ ʧʣʘʥʝʪʳ (Doughty et al., 2010; Diffenbaugh, Field, 2013; Pimm, Brooks, 

2013). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʘʞʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʵʢʦʣʦʛʠʠ ʢʦʥʢʨʝʪʥʳʭ ʚʠʜʦʚ ʚ 

ʦʪʚʝʪ ʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʩʨʝʜʳ, ʯʪʦʙʳ ʦʮʝʥʠʪʴ ʧʝʨʩʧʝʢʪʠʚʳ ʠʭ ʩʦʭʨʘʥʝʥʠʷ ʠ 

ʚʳʞʠʚʘʥʠʷ ʚ ʙʫʜʫʱʝʤ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʫʜʦʙʥʳʤʠ ʤʦʜʝʣʴʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʷʚʣʷʶʪʩʷ 

ʛʨʳʟʫʥʳ, ʢʦʪʦʨʳʝ ʧʦʤʠʤʦ ʦʙʱʝʠʟʚʝʩʪʥʳʭ ʬʫʥʢʮʠʡ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʢʘʯʝʩʪʚʝ çʠʥʞʝʥʝʨʦʚè ʵʢʦʩʠʩʪʝʤ (Jones et al., 1994; 1997; Dickman, 1999). 

ɺʩʣʝʜʩʪʚʠʝ ʪʝʭ ʠʣʠ ʠʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩʨʝʜʳ ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʛʨʳʟʫʥʦʚ, ʢʦʪʦʨʳʝ 

ʙʳʣʠ ʚ ʠʟʦʙʠʣʠʠ ʠ ʜʘʞʝ ʚʦʩʧʨʠʥʠʤʘʣʠʩʴ ʢʘʢ ʚʨʝʜʠʪʝʣʠ, ʩʪʘʣʠ ʨʝʜʢʠʤʠ, ʣʠʙʦ 

ʨʝʟʢʦ ʩʦʢʨʘʪʠʣʠ ʩʚʦʶ ʯʠʩʣʝʥʥʦʩʪʴ (Lidicker, 1989). ʂ ʠʭ ʯʠʩʣʫ ʦʪʥʦʩʷʪʩʷ ʠ ʪʘʢʠʝ 

ʰʠʨʦʢʦʘʨʝʘʣʴʥʳʝ ʚʠʜʳ, ʢʘʢ ʝʚʨʦʧʝʡʩʢʠʡ ʩʫʩʣʠʢ (Spermophilus citellus), ʧʦʣʝʚʢʘ-

ʵʢʦʥʦʤʢʘ (Microtus oeconomus), ʦʙʳʢʥʦʚʝʥʥʳʡ ʭʦʤʷʢ (Cricetus cricetus) ʠ ʜʘʞʝ 

ʯʝʨʥʘʷ ʢʨʳʩʘ (Rattus rattus) (Pucek, 1989).  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʢʘʨʜʠʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʚ ʭʘʨʘʢʪʝʨʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʥʝʜʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʧʝʨʝʭʦʜʘ ʥʘ ʤʦʥʦʢʫʣʴʪʫʨʥʳʝ ʘʛʨʦʮʝʥʦʟʳ. ʂ ʯʠʩʣʫ ʤʘʩʰʪʘʙʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩʨʝʜʳ, 

ʠʤʝʶʱʠʭ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʚʠʜʦʚ-ʘʛʨʦʬʠʣʦʚ, ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʠ 

ʧʨʦʠʟʦʰʝʜʰʝʝ ʥʘ ʩʪʳʢʝ XX ʠ XXI ʚʝʢʦʚ ʚ ʩʚʷʟʠ ʩ ʢʨʠʟʠʩʦʤ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ɻʦʨʥʦʛʦ ɼʘʛʝʩʪʘʥʘ ʩʦʢʨʘʱʝʥʠʝ ʧʦʩʝʚʥʳʭ 

ʧʣʦʱʘʜʝʡ ʚ 3 ʨʘʟʘ, ʩʦʧʨʦʚʦʞʜʘʚʰʝʝʩʷ ʟʘʤʝʱʝʥʠʝʤ ʧʦʩʝʚʦʚ ʟʝʨʥʦ-ʙʦʙʦʚʳʭ 

ʢʫʣʴʪʫʨ ʥʘ ʦʚʦʱʥʳʝ (ʢʘʨʪʦʬʝʣʴ, ʤʦʨʢʦʚʴ, ʢʘʧʫʩʪʘ), ʯʪʦ ʦʢʘʟʘʣʦʩʴ ʙʦʣʝʝ 

ʨʝʥʪʘʙʝʣʴʥʦ ʜʣʷ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ.  

ʍʦʨʦʰʝʡ ʤʦʜʝʣʴʶ ʜʣʷ ʠʟʫʯʝʥʠʷ ʨʝʘʢʮʠʡ ʚʠʜʦʚ-ʘʛʨʦʬʠʣʦʚ ʥʘ ʠʟʤʝʥʝʥʠʝ 

ʩʪʨʫʢʪʫʨʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʭʦʤʷʢ ʈʘʜʜʝ, ʧʦʩʝʣʝʥʠʷ ʢʦʪʦʨʦʛʦ 
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ʠʩʪʦʨʠʯʝʩʢʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʧʦʩʝʚʘʤ ʩ/ʭ ʢʫʣʴʪʫʨ. ɼʣʠʪʝʣʴʥʦʝ ʦʙʠʪʘʥʠʝ ʭʦʤʷʢʘ 

ʈʘʜʜʝ ʚ ʫʩʣʦʚʠʷʭ ʜʦʩʪʫʧʥʦʩʪʠ ʚʳʩʦʢʦʢʘʣʦʨʠʡʥʳʭ ʟʝʨʥʦʚʳʭ ʢʦʨʤʦʚ ʥʝ ʤʦʛʣʦ ʥʝ 

ʦʪʨʘʟʠʪʴʩʷ ʥʘ ʵʢʦʣʦʛʠʠ ʵʪʦʛʦ ʚʠʜʘ, ʢʦʪʦʨʘʷ ʤʘʢʩʠʤʘʣʴʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ 

ʫʩʣʦʚʠʷʤ ʤʝʩʪʦʦʙʠʪʘʥʠʡ. ʂʘʢ ʠʟʚʝʩʪʥʦ ʣʶʙʳʝ ʠʟʤʝʥʝʥʠʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ 

ʦʪʨʘʞʘʶʪʩʷ ʥʘ ʠʟʤʝʥʝʥʠʠ ʘʨʝʘʣʘ ʠ ʵʢʦʣʦʛʠʠ ʚʠʜʦʚ, ʥʦ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʚʠʜʳ 

ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʧʨʦʙʣʝʤʘʤʠ ʘʜʘʧʪʘʮʠʠ ʢ ʥʦʚʳʤ ʫʩʣʦʚʠʷʤ, ʠ ʧʦʵʪʦʤʫ ʵʪʦʪ ʧʨʦʮʝʩʩ 

ʨʘʩʪʷʥʫʪ ʚʦ ʚʨʝʤʝʥʠ. ʀʥʪʝʨʝʩʥʦ ʚʳʷʩʥʠʪʴ, ʢʘʢ ʢ ʥʦʚʳʤ ʫʩʣʦʚʠʷʤ ʘʜʘʧʪʠʨʦʚʘʣʘʩʴ 

ʧʦʧʫʣʷʮʠʷ ʭʦʤʷʢʘ ʈʘʜʜʝ ʠ ʥʘʩʢʦʣʴʢʦ ʵʪʦ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʪʘʢʠʭ ʯʝʨʪʘʭ ʝʛʦ ʵʢʦʣʦʛʠʠ, 

ʢʘʢ ʟʠʤʥʷʷ ʩʧʷʯʢʘ, ʩʫʪʦʯʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠ ʭʘʨʘʢʪʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ.  

ʀʟʫʯʝʥʠʝ ʩʧʷʯʢʠ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʩʝʟʦʥʥʳʭ 

ʘʜʘʧʪʘʮʠʡ ʟʠʤʦʩʧʷʱʠʭ ʚʠʜʦʚ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʧʦʣʥʫʶ ʢʘʨʪʠʥʫ ʠʭ ʙʠʦʣʦʛʠʠ. 

ʊʘʢʞʝ ʟʠʤʥʷʷ ʩʧʷʯʢʘ ʚʣʠʷʝʪ ʥʘ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʞʠʚʦʪʥʳʭ, ʚʢʣʶʯʘʷ 

ʨʝʧʨʦʜʫʢʮʠʶ (Oxberry, 1979; Barnes et al., 1986; Turbill et al., 2011),  ʜʦʣʛʦʣʝʪʠʝ 

(Lyman et al., 1981; Turbill et al., 2011; 2012), ʩʥʠʞʘʝʪ ʨʠʩʢ ʛʠʙʝʣʠ ʦʪ ʭʠʱʥʠʢʦʚ, ʠ 

ʫʤʝʥʴʰʘʝʪ ʥʘʛʨʫʟʢʫ ʦʪ ʧʘʨʘʟʠʪʦʚ (Turbill et al., 2011; Nowack et al., 2017). 

ʆʪʤʝʪʠʤ, ʯʪʦ ʟʠʤʥʷʷ ʙʠʦʣʦʛʠʷ ʩʨʝʜʥʠʭ ʭʦʤʷʢʦʚ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʚʠʜʦʚ,  

ʠʟʫʯʝʥʘ ʥʝʜʦʩʪʘʪʦʯʥʦ. ɼʦ ʩʠʭ ʧʦʨ ʥʝʪ ʧʦʣʥʦʡ ʷʩʥʦʩʪʠ, ʢʘʢʦʡ ʪʠʧ ʟʠʤʥʝʡ ʩʧʷʯʢʠ 

ʫ ʭʦʤʷʢʘ ʈʘʜʜʝ ʠ ʭʦʤʷʢʘ ɹʨʘʥʜʪʘ (Mesocricetus brandti), ʪ.ʢ. ʩʧʝʮʠʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ. ʕʪʠ ʜʘʥʥʳʝ ʦʯʝʥʴ ʚʘʞʥʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʣʥʦʡ 

ʢʘʨʪʠʥʳ ʵʢʦʣʦʛʠʠ ʩʨʝʜʥʠʭ ʭʦʤʷʢʦʚ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʭʦʤʷʢʘ,  ʦʥʠ 

ʥʘʩʝʣʷʶʪ ʛʦʨʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʛʜʝ ʤʥʦʛʠʝ ʘʙʠʦʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠ ʬʝʥʦʣʦʛʠʷ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʢʘʨʜʠʥʘʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ, ʯʪʦ ʥʝ ʤʦʞʝʪ ʥʝ ʦʪʨʘʞʘʪʴʩʷ ʥʘ 

ʦʩʦʙʝʥʥʦʩʪʷʭ ʟʠʤʥʝʡ ʩʧʷʯʢʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʵʪʦʤʫ ʘʩʧʝʢʪʫ 

ʵʢʦʣʦʛʠʠ ʭʦʤʷʢʘ ʈʘʜʜʝ ʙʫʜʝʪ ʫʜʝʣʝʥʦ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʟʫʯʠʪʴ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʵʢʦʣʦʛʠʠ ʭʦʤʷʢʘ ʈʘʜʜʝ ʚ 

ʪʝʨʨʘʩʥʳʭ ʘʛʨʦʣʘʥʜʰʘʬʪʘʭ ɻʦʨʥʦʛʦ ɼʘʛʝʩʪʘʥʘ ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʟʝʤʣʝʜʝʣʠʷ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʜʘʥʥʦʡ ʮʝʣʠ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʇʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠ ̫ ʧʦʧʫʣʷʮʠʠ ʭʦʤʷʢʘ ʈʘʜʜʝ ʚ 

ɻʦʨʥʦʤ ɼʘʛʝʩʪʘʥʝ ʚ ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʥʘ ʨʫʙʝʞʝ                 
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XX-XXI ʚʚ. 

2. ʀʟʫʯʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʭʘʨʘʢʪʝʨ ʧʨʦʪʝʢʘʥʠʷ ʟʠʤʥʝʡ ʩʧʷʯʢʠ ʭʦʤʷʢʘ ʈʘʜʜʝ ʚ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

3. ɺʳʷʚʠʪʴ ʜʠʥʘʤʠʢʫ ʩʫʪʦʯʥʦʡ ʠ ʩʝʟʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʭʦʤʷʢʘ ʈʘʜʜʝ ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. 

4. ʀʟʫʯʠʪʴ ʭʘʨʘʢʪʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʫ ʭʦʤʷʢʘ ʈʘʜʜʝ ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ. ɺʧʝʨʚʳʝ ʚ ʧʦʣʝʚʳʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʚʝʜʝʥʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʭʦʤʷʢʘ ʈʘʜʜʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʧʝʨʝʤʝʱʝʥʠʡ ʠ ʧʦʩʝʱʝʥʠʷ ʥʦʨ. ɺʧʝʨʚʳʝ ʧʦʢʘʟʘʥʦ 

ʚʣʠ̫ ʥʠʝ ʠʟʤʝʥʝʥʠʷ ʭʘʨʘʢʪʝʨʘ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʯʠʩʣʝʥʥʦʩʪ,ɹ ʩʫʪʦʯʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʠ ʭʘʨʘʢʪʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠ̫  ʧʨʦʩʪʨʘʥʩʪʚʘ. ɺʧʝʨʚʳʝ ʦʧʠʩʘʥ ʭʦʜ ʟʠʤʥʝʡ 

ʩʧʷʯʢʠ ʭʦʤʷʢʦʚ ʈʘʜʜʝ ʠ ɹʨʘʥʜʪʘ ʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʵʪʠʭ ʚʠʜʦʚ ʭʘʨʘʢʪʝʨʥʘ 

ʦʙʣʠʛʘʪʥʘʷ ʟʠʤʥʷʷ ʩʧʷʯʢʘ ʩ ʛʣʫʙʦʢʠʤʠ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤʠ ʧʝʨʠʦʜʘʤʠ 

ʛʠʧʦʪʝʨʤʠʠ ʠ ʢʦʨʦʪʢʠʤʠ ʧʝʨʠʦʜʘʤʠ ʥʦʨʤʦʪʝʨʤʠʠ. ɺʧʝʨʚʳʝ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʦ 

ʚʳʷʚʣʝʥʠʠ çʟʦʥʳ ʩʧʷʯʢʠè ʥʘ ʨʝʟʮʘʭ ʭʦʤʷʢʘ ʈʘʜʜʝ ʚ ʚʠʜʝ ʙʦʣʝʝ ʫʟʢʠʭ ʧʨʠʨʦʩʪʦʚ, 

ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʝʨʠʦʜʘʤ ʥʦʨʤʦʪʝʨʤʠʠ ʚ ʧʝʨʠʦʜ 

ʩʧʷʯʢʠ.  

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʨʘʙʦʪʳ. ʇʨʦʚʝʜʝʥʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʘʩʰʠʨʷʝʪ ʥʘʰʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʭʘʨʘʢʪʝʨʝ ʦʪʚʝʪʥʳʭ ʨʝʘʢʮʠʡ 

ʚʠʜʦʚ-ʘʛʨʦʬʠʣʦʚ ʥʘ ʠʟʤʝʥʝʥʠʷ ʨʝʞʠʤʘ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. ɺʳʷʚʣʝʥ ʪʠʧ ʩʫʪʦʯʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʠ ʭʘʨʘʢʪʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʭʦʤʷʢʦʤ ʈʘʜʜʝ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ ʢʦʨʤʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʠ ʧʣʦʪʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ. ʈʘʟʨʘʙʦʪʘʥʥʳʝ 

ʤʝʪʦʜʠʢʠ ʨʝʛʠʩʪʨʘʮʠʠ ʘʢʪʠʚʥʦʩʪʠ, ʦʧʠʩʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ 

ʟʠʤʥʝʡ ʩʧʷʯʢʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʵʢʦʣʦʛʠʠ ʟʠʤʦʩʧʷʱʠʭ ʚʠʜʦʚ ʛʨʳʟʫʥʦʚ, ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ 

ʫʧʨʘʚʣʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʴʶ ʚʠʜʦʚ, ʥʘʥʦʩʷʱʠʭ ʫʱʝʨʙ ʩʝʣʴʩʢʦʤʫ ʭʦʟʷʡʩʪʚʫ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ, ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʘʢʪʫʘʣʴʥʳ ʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʢ ʦʭʨʘʥʳ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʩʯʝʟʘʶʱʠʭ ʩʝʤʝʥʦʷʜʥʳʭ ʟʠʤʦʩʧʷʱʠʭ ʚʠʜʦʚ ʛʨʳʟʫʥʦʚ. 

ʀʟʫʯʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʛʠʧʦʪʝʨʤʠʠ ʤʦʞʝʪ ʠʤʝʪʴ ʧʨʠʢʣʘʜʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 
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ʙʠʦʣʦʛʠʠ ʠ ʤʝʜʠʮʠʥʳ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ 

ʣʝʢʮʠʦʥʥʳʭ ʢʫʨʩʘʭ ʧʦ ʙʠʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ: 

1. ʍʦʤʷʢ ʈʘʜʜʝ ʷʚʣʷʝʪʩʷ ʦʙʣʠʛʘʪʥʦ ʟʠʤʦʩʧʷʱʠʤ ʚʠʜʦʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʥ 

ʦʩʦʙʦ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʠʟʤʝʥʝʥʠʶ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ ʠ ʢ ʢʘʣʦʨʠʡʥʦʩʪʠ 

ʧʦʪʨʝʙʣʷʝʤʳʭ ʢʦʨʤʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʞʠʨʘ ʠ ʩʦʟʜʘʥʠʷ ʟʘʧʘʩʦʚ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʠʤ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ. 

2. ʈʘʜʠʢʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʢʫʣʴʪʫʨʳ ʟʝʤʣʝʜʝʣʠʷ ʚ ɻʦʨʥʦʤ ɼʘʛʝʩʪʘʥʝ (ʚ ʪʦʤ 

ʯʠʩʣʝ, ʩʦʦʪʥʦʰʝʥʠʷ ʟʣʘʢʦʚʳʭ ʠ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ) ʢʘʯʝʩʪʚʝʥʥʦ ʫʭʫʜʰʠʣʦ 

ʫʩʣʦʚʠʷ ʞʠʟʥʠ ʭʦʤʷʢʘ ʈʘʜʜʝ (ʩʦʢʨʘʪʠʣʘʩʴ ʯʠʩʣʝʥʥʦʩʪʴ), ʯʪʦ ʧʦʚʣʝʢʣʦ ʟʘ ʩʦʙʦʡ, 

ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʫʪʨʘʯʝʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʠʟʤʝʥʝʥʠʝ ʨʷʜʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ: ʙʶʜʞʝʪʘ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʝʨʨʠʪʦʨʠʠ ʠ ʜʨ. 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʘʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʳʤ ʦʙʲʝʤʦʤ ʜʘʥʥʳʭ ʜʣʷ ʢʘʞʜʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʛʨʫʧʧʳ, ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʝʤ 

ʥʝʦʙʭʦʜʠʤʳʭ ʤʝʪʦʜʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ 

ʙʳʣʠ ʜʦʣʦʞʝʥʳ ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʭ: çɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʵʢʦʣʦʛʠʠ ʠ ʵʚʦʣʶʮʠʠ 

ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭè (ʄʦʩʢʚʘ, 2013); çʇʦʚʝʜʝʥʠʝ ʠ ʧʦʚʝʜʝʥʯʝʩʢʘʷ 

ʵʢʦʣʦʛʠʷ ʤʣʝʢʦʧʠʪʘʶʱʠʭè (ʏʝʨʥʦʛʦʣʦʚʢʘ, 2014; ʄʦʩʢʚʘ, 2017); 14th International 

Conference on Rodent Biology  çRodens et Spatiumè (Lisbon, Portugal, 2014); 

çɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʩʦʚʨʝʤʝʥʥʦʡ ʟʦʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ" (ʇʝʥʟʘ, 2016); ʍ 

ʄʝʞʜʫʥʘʨʦʜʥʦʝ ʩʦʚʝʱʘʥʠʝ çʊʝʨʠʦʬʘʫʥʘ ʈʦʩʩʠʠ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡè 

(ʄʦʩʢʚʘ, 2016); çʇʦʚʝʜʝʥʠʝ ʠ ʧʦʚʝʜʝʥʯʝʩʢʘʷ ʵʢʦʣʦʛʠʷ ʤʣʝʢʦʧʠʪʘʶʱʠʭè 

(ʏʝʨʥʦʛʦʣʦʚʢʘ, 2019). 

ʇʫʙʣʠʢʘʮʠʠ. ʇʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʦ 19 ʧʝʯʘʪʥʳʭ ʨʘʙʦʪ, ʠʟ 

ʥʠʭ 7 ï ʩʪʘʪʴʠ ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʞʫʨʥʘʣʘʭ, 

ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ɺɸʂ ʠ 12 ï ʪʝʟʠʩʳ ʠ ʤʘʪʝʨʠʘʣʳ ʚʩʝʨʦʩʩʠʡʩʢʠʭ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʬʝʨʝʥʮʠʡ.  

ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ. ɸʚʪʦʨ ʧʨʠʥʠʤʘʣ ʣʠʯʥʦʝ ʫʯʘʩʪʠʝ ʚ ʧʨʦʚʝʜʝʥʠʠ 
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ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ ʠ ʚ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʚʢʣʶʯʘʷ ʧʦʜʢʦʞʥʦʝ ʯʠʧʠʨʦʚʘʥʠʝ ʞʠʚʦʪʥʳʭ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʩʫʪʦʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ; ʠʟʛʦʪʦʚʣʝʥʠʝ 

ʢʦʨʦʙʦʚ ʜʣʷ ʟʠʤʥʝʡ ʩʧʷʯʢʠ; ʧʨʦʚʦʜʠʣ ʚʥʫʪʨʠʙʨʶʰʠʥʥʫʶ ʠʤʧʣʘʥʪʘʮʠʶ 

ʪʝʨʤʦʥʘʢʦʧʠʪʝʣʝʡ ʠ ʠʭ ʠʟʚʣʝʯʝʥʠʝ, ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʠ ʘʥʘʣʠʟ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. ɸʥʘʣʠʟ ʨʝʟʮʦʚ ʧʨʦʚʝʜʝʥ ʜ.ʙ.ʥ. ɻ.ɸ. ʂʣʝʚʝʟʘʣʴ, ʟʘ ʯʪʦ ʘʚʪʦʨ 

ʚʳʨʘʞʘʝʪ ʝʡ ʛʣʫʙʦʢʫʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ.  

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʜʠʩʩʝʨʪʘʮʠʠ. ɼʠʩʩʝʨʪʘʮʠʷ ʠʟʣʦʞʝʥʘ ʥʘ 177 ʩʪʨʘʥʠʮʘʭ 

ʠ ʩʦʩʪʦʠʪ ʠʟ ʨʘʟʜʝʣʦʚ: ʚʚʝʜʝʥʠʝ, ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ, ʤʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʭ ʦʙʩʫʞʜʝʥʠʝ, ʟʘʢʣʶʯʝʥʠʝ, ʚʳʚʦʜʳ, ʩʧʠʩʦʢ 

ʠʣʣʶʩʪʨʠʨʦʚʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ. ʈʘʙʦʪʘ 

ʠʣʣʶʩʪʨʠʨʦʚʘʥʘ 8 ʪʘʙʣʠʮʘʤʠ ʠ 40 ʨʠʩʫʥʢʘʤʠ. ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʚʢʣʶʯʘʝʪ 402 

ʥʘʠʤʝʥʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ 280 ʠʥʦʩʪʨʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ.  
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ɻʃɸɺɸ 1. ʃʀʊɽʈɸʊʋʈʅʓʁ ʆɹɿʆʈ 

 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʩʦʭʨʘʥʝʥʠʝ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. ʕʪʘ ʧʨʦʙʣʝʤʘ ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʠʟ ʚʘʞʥʝʡʰʠʭ ʤʝʩʪ ʚ 

ʢʦʥʮʝʧʮʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʙʠʦʩʬʝʨʳ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʦʷʚʣʷʝʪʩʷ ʚʩʝ 

ʙʦʣʴʰʝ ʩʚʠʜʝʪʝʣʴʩʪʚ ʛʣʦʙʘʣʴʥʦʛʦ ʩʦʢʨʘʱʝʥʠʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. ʉʨʝʜʠ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʧʨʷʤʦ ʠʣʠ ʢʦʩʚʝʥʥʦ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʩʥʠʞʝʥʠʝ 

ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʯʠʩʣʝʥʥʦʩʪʠ ʨʷʜʘ ʚʠʜʦʚ, ʥʘʠʙʦʣʝʝ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘ 

ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʧʨʠʜʘʝʪʩʷ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ (Magomedov et al, 

2000; ʄʘʛʦʤʝʜʦʚ ʠ ʜʨ., 2001a; Mace et al., 2005; Delibes-Mateos et al., 2011). 

ʇʨʠʯʝʤ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʠʜʳ ʠʩʯʝʟʘʶʪ ʥʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʭ ʧʨʷʤʦʛʦ ʫʥʠʯʪʦʞʝʥʠʷ 

ʯʝʣʦʚʝʢʦʤ (ʪʘʢʠʝ ʩʣʫʯʘʠ ʥʦʩʷʪ ʝʜʠʥʠʯʥʳʡ ʭʘʨʘʢʪʝʨ), ʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʪʝʨʠ 

ʤʝʩʪʦʦʙʠʪʘʥʠʡ. ʇʦʪʝʨʷ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ ï ʛʣʘʚʥʳʡ ʬʘʢʪʦʨ, ʩʦʟʜʘʶʱʠʡ ʫʛʨʦʟʫ ʜʣʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʘʙʦʨʠʛʝʥʥʳʭ 

ʧʦʧʫʣʷʮʠʡ ʠ ʚʠʜʦʚ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʫʞʝ ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟʣʠ (ʍʘʥʩʢʠ, 2010).  

ʊʨʘʜʠʮʠʦʥʥʦ ʦʩʦʙʦʝ ʤʝʩʪʦ ʚ ʧʨʦʙʣʝʤʝ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʚʩʝʛʜʘ 

ʧʨʠʜʘʚʘʣʘʩʴ ʢʨʫʧʥʳʤ ʧʦʟʚʦʥʦʯʥʳʤ ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʢʨʫʧʥʳʤ 

ʤʣʝʢʦʧʠʪʘʶʱʠʤ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʦʪʝʨʷ ʵʪʠʭ ʚʠʜʦʚ ʥʘʠʙʦʣʝʝ ʟʘʤʝʪʥʘ ʠ 

ʠʤʝʝʪ ʙʦʣʴʰʦʡ ʦʙʱʝʩʪʚʝʥʥʳʡ ʨʝʟʦʥʘʥʩ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʤʝʣʢʠʝ ʤʣʝʢʦʧʠʪʘʶʱʠʝ ʠʛʨʘʶʪ ʚ ʵʢʦʩʠʩʪʝʤʘʭ ʥʝ ʤʝʥʝʝ ʟʥʘʯʠʤʫʶ ʨʦʣʴ, 

ʪ.ʢ. ʚ ʩʠʣʫ ʩʚʦʝʡ ʤʥʦʛʦʯʠʩʣʝʥʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤ ʟʚʝʥʦʤ ʚ ʧʠʱʝʚʳʭ ʮʝʧʷʭ 

ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʤʝʶʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʪʨʦʬʦ-ʵʥʝʨʛʝʪʠʢʝ ʵʢʦʩʠʩʪʝʤ 

(ʄʘʛʦʤʝʜʦʚ, 1995; Omarov, 2007; ʠ ʜʨ.). ʅʝ ʤʝʥʝʝ ʚʘʞʥʘ ʠ ʠʭ ʨʦʣʴ ʚ ʢʘʯʝʩʪʚʝ 

ʢʦʥʩʪʨʫʢʪʦʨʦʚ ʵʢʦʩʠʩʪʝʤ (Jones et al., 1994; 1997; Dickman, 1999). ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʤʥʦʛʠʝ ʢʦʣʦʥʠʘʣʴʥʳʝ ʚʠʜʳ ʛʨʳʟʫʥʦʚ, ʥʘʧʨʠʤʝʨ ʧʦʣʝʚʢʘ ɹʨʘʥʜʪʘ, ʪʘʨʙʘʛʘʥ, 

ʜʘʫʨʩʢʘʷ ʧʠʱʫʭʘ ʚ ɺʦʩʪʦʯʥʦʡ ʄʦʥʛʦʣʠʠ ʦʢʘʟʳʚʘʶʪ ʧʨʷʤʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʤʠʢʨʦʨʝʣʴʝʬʘ ʪʝʨʨʠʪʦʨʠʠ ʠ ʩʦʟʜʘʶʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ ʢʘʨʘʛʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

(Dmitriev et al.,  2005; ɼʤʠʪʨʠʝʚ, 2006; ʆʤʘʨʦʚ, 2008).  



10 
 

ʂʨʦʤʝ ʪʦʛʦ, ʛʨʳʟʫʥʳ ʧʨʷʤʦ ʦʧʨʝʜʝʣʷʶʪ ʚʠʜʦʚʦʝ ʙʦʛʘʪʩʪʚʦ ʭʠʱʥʠʢʦʚ 

(Ceballos et al., 1999; Palomares et al., 2001; Lomolino, Smith, 2003; Delibes-Mateos 

et al., 2007; Arthur et al., 2008), ʫʣʫʯʰʘʶʪ ʢʨʫʛʦʚʦʨʦʪ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʝ 

(Fahenstock et al., 2003; Liu et al., 2010), ʫʣʫʯʰʘʶʪ ʨʘʩʩʝʷʥʠʝ ʩʝʤʷʥ ʠ 

ʩʪʘʙʠʣʠʟʠʨʫʶʪ ʨʘʩʪʠʪʝʣʴʥʦʝ ʩʦʦʙʱʝʩʪʚʦ (Coppock et al., 1983; G§lvez et al., 2008; 

Verd¼ et al., 2009). ʉʠʩʪʝʤʘ ʥʦʨ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʨʝʞʠʤʘ 

ʚʣʘʞʥʦʩʪʠ ʠ ʘʵʨʘʮʠʠ ʧʦʯʚ ʠ, ʢʨʦʤʝ ʵʪʦʛʦ, ʥʦʨʳ ʩʪʘʥʦʚʷʪʩʷ ʩʨʝʜʦʡ ʦʙʠʪʘʥʠʷ ʜʣʷ 

ʜʨʫʛʠʭ ʚʠʜʦʚ (Dickman, 1999; Bangert, Slobodchikoff, 2000; Revilla et al., 2001; 

Arthur et al., 2008) ʠ ʜʨ. 

ɼʦ ʢʦʥʮʘ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʦʭʨʘʥʝ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʥʝ ʫʜʝʣʷʣʦʩʴ 

ʜʦʣʞʥʦʛʦ ʚʥʠʤʘʥʠʷ, ʠ ʵʪʦ ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 42% ʚʩʝʭ ʚʠʜʦʚ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚ ʤʠʨʝ - ʛʨʳʟʫʥʳ, ʥʘʩʯʠʪʳʚʘʶʱʠʝ ʦʢʦʣʦ 2270 ʚʠʜʦʚ (Wilson, 

Reeder, 2005). ʆʜʥʘʢʦ ʦʙʟʦʨ ʩʦʩʪʦʷʥʠʷ ʛʨʳʟʫʥʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ, 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʚ ʠʟʦʙʠʣʠʠ ʠ ʜʘʞʝ ʚʦʩʧʨʠʥʠʤʘʣʠʩʴ ʢʘʢ ʚʨʝʜʠʪʝʣʠ, ʣʠʙʦ ʩʪʘʣʠ 

ʨʝʜʢʠʤʠ, ʣʠʙʦ ʨʝʟʢʦ ʩʦʢʨʘʪʠʣʠ ʩʚʦʶ ʯʠʩʣʝʥʥʦʩʪʴ (Lidicker, 1989). ʇʨʠʯʝʤ ʜʘʣʝʢʦ 

ʥʝ ʚʩʝʛʜʘ ʚ ʢʘʪʝʛʦʨʠʶ ʫʷʟʚʠʤʳʭ ʧʦʧʘʜʘʶʪ ʵʢʟʦʪʠʯʝʩʢʠʝ ʨʝʜʢʠʝ ʚʠʜʳ ʛʨʳʟʫʥʦʚ ʩ 

ʫʟʢʠʤʠ ʘʨʝʘʣʘʤʠ. ʊʘʢʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚʠʜʳ, ʢʘʢ ʝʚʨʦʧʝʡʩʢʠʡ ʩʫʩʣʠʢ, 

ʧʦʣʝʚʢʘ-ʵʢʦʥʦʤʢʘ, ʦʙʳʢʥʦʚʝʥʥʳʡ ʭʦʤʷʢ ʠ ʜʘʞʝ ʯʝʨʥʘʷ ʢʨʳʩʘ, ʧʦʧʘʣʠ ʚ ʧʨʝʚʚʫʶ 

ʜʝʩʷʪʢʫ ʫʷʟʚʠʤʳʭ ʚʠʜʦʚ ʛʨʳʟʫʥʦʚ ɽʚʨʦʧʳ (Pucek, 1989). ʆʢʦʣʦ 40% ʠʟʚʝʩʪʥʳʭ 

ʚʠʜʦʚ ʛʨʳʟʫʥʦʚ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʉʉʉʈ (Orlow, 1989). ʈʷʜ ʨʘʥʝʝ 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʠʜʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤ ʧʦ ʙʦʨʴʙʝ ʩ 

ʚʨʝʜʠʪʝʣʷʤʠ ʧʦʧʘʣʠ ʚ ʢʘʪʝʛʦʨʠʶ çʥʘʭʦʜʷʱʠʝʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷè 

(Shilova, 2011b; Delibes-Mateos et al., 2011). ʅʘʧʨʠʤʝʨ, ʝʚʨʦʧʝʡʩʢʠʡ ʢʨʦʣʠʢ (Virgo 

et al., 2007) ʢʨʘʧʯʘʪʳʡ ʩʫʩʣʠʢ (Shilova et al., 2010; Shilova, 2011ʘ), ʤʘʣʳʡ ʩʫʩʣʠʢ 

(Shilova, 2011ʘ), ʦʙʳʢʥʦʚʝʥʥʳʡ ʭʦʤʷʢ (Kayser, Stubbe, 2000;  Monecke, 2013; Surov 

et al., 2016) ʠ ʜʨ. 

ʅʝ ʤʝʥʴʰʠʝ ʧʨʦʙʣʝʤʳ ʚʦʟʥʠʢʣʠ ʠ ʫ ʪʘʢʦʡ, ʢʘʟʘʣʦʩʴ ʙʳ, ʙʣʘʛʦʧʦʣʫʯʥʦʡ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʳ ʛʨʳʟʫʥʦʚ ʢʘʢ ʘʛʨʦʬʠʣʳ. ʕʪʠ ʚʠʜʳ ʛʨʳʟʫʥʦʚ ʦʢʘʟʘʣʠʩʴ 

ʦʯʝʥʴ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʢ ʠʟʤʝʥʝʥʠʶ ʩʠʩʪʝʤʳ ʟʝʤʣʝʜʝʣʠʷ (Andrzejewski et al., 

1978; Babinska-Werka et al., 1979; ʂʫʯʝʨʫʢ, 1988; Babinska-Werka, Malinovska, 
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2008; ʋʰʘʢʦʚʘ ʠ ʜʨ., 2010; ʉʫʨʦʚ, ɹʦʛʦʤʦʣʦʚ, 2013). ɼʘʞʝ ʥʝʩʤʦʪʨʷ ʥʘ 

ʠʥʪʝʥʩʠʚʥʳʝ ʫʩʠʣʠʷ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʛʨʳʟʫʥʦʚ-ʘʛʨʦʬʠʣʦʚ, ʨʘʥʝʝ ʩʪʘʙʠʣʴʥʳʝ 

ʧʦʧʫʣʷʮʠʠ ʙʳʩʪʨʦ ʩʦʢʨʘʱʘʶʪ ʯʠʩʣʝʥʥʦʩʪʴ. ʇʨʠʯʠʥʦʡ ʵʪʦʛʦ ʤʦʞʝʪ ʙʳʪʴ 

ʠʟʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʪʨʫʢʪʫʨʳ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʧʨʠʚʦʜʷʱʝʛʦ ʢ ʩʤʝʥʝ 

ʧʦʩʝʚʦʚ ʪʨʘʜʠʮʠʦʥʥʳʭ ʜʣʷ ʜʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʥʘ 

ʥʦʚʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʤʝʥʝʝ ʢʘʣʦʨʠʡʥʳʝ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʦʜʠʪ ʢ 

ʣʘʥʜʰʘʬʪʥʦʡ ʬʨʘʛʤʝʥʪʘʮʠʠ ʩʨʝʜʳ (Ulrih, Kayser, 2004; Meinig, Boue, 2009; 

Weinhold, 2009). ʂʨʦʤʝ ʪʦʛʦ, ʝʩʪʴ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʫʛʨʦʟʳ, ʩ ʢʦʪʦʨʳʤʠ 

ʩʪʘʣʢʠʚʘʶʪʩʷ ʚʠʜʳ, ʦʙʠʪʘʶʱʠʝ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʴʷʭ, ʚʢʣʶʯʘʷ 

ʚʦʟʜʝʡʩʪʚʠʝ ʧʝʩʪʠʮʠʜʦʚ (Br¿hl et al., 2013; Lenhardt et al., 2014; Millot  et al., 2017), 

ʤʝʭʘʥʠʟʘʮʠʶ (Stowe et al., 1993; M¿ller et al., 2005) ʠ ʛʦʤʦʛʝʥʠʟʘʮʠʶ ʣʘʥʜʰʘʬʪʘ 

ʟʘ ʩʯʝʪ ʧʦʩʝʚʦʚ ʤʦʥʦʢʫʣʴʪʫʨ (Benton et al., 2003; Wilson et al., 2005). ʕʪʦ ʧʨʠʚʦʜʠʪ 

ʢ ʩʦʟʜʘʥʠʶ ʤʘʩʩʠʚʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʡʦʥʦʚ, ʚ ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʶʪ 

ʦʜʥʘ ʠʣʠ ʜʚʝ ʢʫʣʴʪʫʨʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʫʯʘʩʪʢʦʚ (Evans 

1997; Benton et al., 2003; Wilson et al., 2005), ʟʘʱʠʪʥʳʭ ʫʩʣʦʚʠʡ ʠ ʫʩʠʣʝʥʠʝ ʧʨʝʩʩʘ 

ʭʠʱʥʠʢʦʚ (Benton et al., 2003; Wilson et al., 2005), ʠʟʤʝʥʝʥʠʝ ʩʝʟʦʥʥʦʩʪʠ ʚ 

ʢʦʨʤʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʨʤʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʚ 

ʮʝʣʦʤ ʢ ʠʟʤʝʥʝʥʠʶ ʩʪʨʘʪʝʛʠʠ ʚʳʞʠʚʘʥʠʷ ʚ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ (Frylestam, 1986; 

Benton et al., 2003; Wilson et al., 2005). ʈʘʟʥʦʦʙʨʘʟʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʨʤʦʚ ʚ 

ʧʨʦʮʝʩʩʝ ʠʭ ʩʝʟʦʥʥʦʛʦ ʬʝʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʵʢʦʣʦʛʠʠ ʧʠʪʘʥʠʷ ʬʠʪʦʬʘʛʦʚ (Wilson et al. 1999; Stoate et al. 2001). ʅʘʧʨʠʤʝʨ, ʜʘʞʝ 

ʧʪʠʮʳ, ʧʠʪʘʶʱʠʝʩʷ ʩʝʤʝʥʘʤʠ, ʟʘʚʠʩʷʪ ʦʪ ʦʩʪʘʚʰʠʭʩʷ ʥʘ ʩʪʝʨʥʝ ʩʝʤʷʥ ʦʩʝʥʴʶ ʠ 

ʟʠʤʦʡ (Evans, 1997; Geiger et al. 2014; Eraud et al. 2015). ʆʜʥʘʢʦ ʙʦʣʴʰʠʥʩʪʚʦ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʚʠʜʦʚ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʩʦʨʥʷʢʦʚ ʠʩʯʝʟʣʦ ʠʟ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʣʘʥʜʰʘʬʪʦʚ ʠʟ-ʟʘ ʨʝʛʫʣʷʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʝʨʙʠʮʠʜʦʚ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ 

(Wilson et al. 1999; Stoate et al. 2001; Gaba et al. 2016). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʠʜʳ-

ʘʛʨʦʬʠʣʳ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʦʜʥʦʦʙʨʘʟʥʦʡ ʜʠʝʪʦʡ (Evans, 1997; Robinson, 2004; 

Goulson et al. 2015; Klein et al. 2017), ʘ ʦʪʩʫʪʩʪʚʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʢʦʨʤʦʚ 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʨʝʙʣʝʥʠʶ ʪʦʢʩʠʯʥʳʭ ʢʦʨʤʦʚ (Desmedt et al., 2016). ɺ ʮʝʣʦʤ 

ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʘʩʩʦʚʦʝ ʥʝʦʙʜʫʤʘʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʩʪʠʮʠʜʦʚ ʠ 
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ʨʦʜʝʥʪʠʮʠʜʦʚ ʪʘʢʞʝ ʧʨʠʚʦʜʠʪ ʢ ʜʝʛʨʘʜʘʮʠʠ ʤʥʦʛʠʭ ʚʠʜʦʚ-ʘʛʨʦʬʠʣʦʚ 

(Andrzejewski et al., 1978; BabiŒska-Werka et al., 1979; BabiŒska-Werka, 

Malinowska, 2008 ʠ ʜʨ.). 

ʂ ʯʠʩʣʫ ʚʘʞʥʝʡʰʠʭ ʛʨʫʧʧ ʛʨʳʟʫʥʦʚ, ʠʩʪʦʨʠʯʝʩʢʠ ʥʘʩʝʣʷʶʱʠʭ 

ʘʛʨʦʣʘʥʜʰʘʬʪʳ, ʦʪʥʦʩʷʪʩʷ ʭʦʤʷʢʦʚʳʝ. ʉʝʤʝʡʩʪʚʦ ʭʦʤʷʢʦʚʳʭ - ʜʦʩʪʘʪʦʯʥʦ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʘʷ ʛʨʫʧʧʘ ʛʨʳʟʫʥʦʚ, ʥʘʩʯʠʪʳʚʘʶʱʘʷ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ 60-80 ʨʦʜʦʚ 

ʠ ʙʦʣʝʝ 380-390 ʚʠʜʦʚ (ɸʨʛʠʨʦʧʫʣʦ, 1972; ɺʦʨʦʥʮʦʚ, 1982). ɺʩʪʨʝʯʘʶʱʠʝʩʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʙʳʚʰʝʛʦ ʉʉʉʈ ʚʠʜʳ ʭʦʤʷʢʦʚ ʟʘʥʠʤʘʶʪ ʥʝʦʜʠʥʘʢʦʚʳʝ ʧʦ ʧʣʦʱʘʜʠ ʠ 

ʵʢʦʣʦʛʠʠ ʘʨʝʘʣʳ ʦʪ ʧʫʩʪʳʥʴ ʜʦ ʚʳʩʦʢʦʛʦʨʠʡ. ʉʨʝʜʠ ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʚʳʙʦʨ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʥʘʠʙʦʣʝʝ 

ʠʟʫʯʝʥʥʳʤ ʚʠʜʦʤ ʦʙʳʢʥʦʚʝʥʥʳʤ ʭʦʤʷʢʦʤ, ʚʳʜʝʣʷʶʪ ʩʪʨʫʢʪʫʨʫ ʧʦʯʚʳ, ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʝʝ ʚʝʨʭʥʝʛʦ ʩʣʦʷ (Lenders, 1986; Ziomek, 2011). ɽʩʪʝʩʪʚʝʥʥʦʡ ʧʨʝʛʨʘʜʦʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʭʦʤʷʢʘ ʷʚʣʷʶʪʩʷ ʦʙʣʝʩʝʥʥʳʝ ʫʯʘʩʪʢʠ ʠ ʧʣʦʱʘʜʠ ʩ ʚʳʭʦʜʦʤ 

ʩʢʘʣʴʥʦʛʦ ʦʩʥʦʚʘʥʠʷ (Lenders, 1986). ʌʨʘʛʤʝʥʪʘʮʠʷ ʩʨʝʜʳ (ʢʦʪʦʨʘʷ ʧʨʦʠʩʭʦʜʠʪ 

ʠʟ-ʟʘ ʧʨʦʛʨʝʩʩʠʚʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʩʝʣʴʩʢʠʤ 

ʭʦʟʷʡʩʪʚʦʤ) ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʠʟʦʣʷʮʠʷ ʧʦʧʫʣʷʮʠʠ ʷʚʣʷʝʪʩʷ ʝʱʝ ʦʜʥʦʡ 

ʧʨʝʛʨʘʜʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶʦʙʳʢʥʦʚʝʥʥʦʛʦ ʭʦʤʷʢʘ (Van Veen et al., 2008; Ziomek, 

Banaszek, 2008; 2009; Banaszek et. al. 2009; 2010; Banaszek, Ziomek, 2010; Matysek, 

2013; Feoktistova, 2013a;b).  

ʀʟʣʶʙʣʝʥʥʦʡ ʩʪʘʮʠʝʡ ʭʦʤʷʢʦʚ ʤʥʦʛʠʭ ʚʠʜʦʚ ʷʚʣʷʶʪʩʷ ʧʦʩʝʚʳ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʕʪʦ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʥʘ ʩʣʝʜʫʶʱʠʭ ʚʠʜʘʭ: 

ʦʙʳʢʥʦʚʝʥʥʳʡ ʭʦʤʷʢ (Bolshakov, 1997; Nechay, 2000; AndŊra, Beneġ, 2001; 

Weinhold, 2009), ʭʦʤʷʢ ʈʘʜʜʝ (ɹʸʤʝ, 1925; ɼʶʢʦʚ, 1927; ʄʘʛʦʤʝʜʦʚ, ʆʤʘʨʦʚ, 

1995; ʆʤʘʨʦʚ, 1995; ʋʰʘʢʦʚʘ ʠ ʜʨ., 2010), ʭʦʤʷʢ ɹʨʘʥʜʪʘ (ɹʫʭʥʠʢʘʰʚʠʣʠ, 2001; 

ʆʤʘʨʦʚ, ʗʨʦʚʝʥʢʦ, 2010; ʆʤʘʨʦʚ, ʏʫʥʢʦʚ, 2019), ʩʠʨʠʡʩʢʠʡ ʭʦʤʷʢ (Mesocricetus 

aurarus) (Gatterman, 2001; Fritzsche, 2008) ʭʦʤʷʢ ʅʴʶʪʦʥʠ (Mesocricetus newtoni) 

(Hamar, Sutova, 1963; Popov et al., 2007; Murariu, 2009, 2010).  

ɺ ʨʷʜʝ ʨʘʙʦʪ ʫʙʝʜʠʪʝʣʴʥʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʯʝʣʦʚʝʢʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʩʦʩʪʦʷʥʠʝ ʧʦʧʫʣʷʮʠʡ 

ʛʨʳʟʫʥʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʭʦʤʷʢʦʚ (ʂʘʨʘʩʝʚʘ, 1961; ʂʫʯʝʨʫʢ, 1970, 1976). ʈʘʩʧʘʰʢʘ 



13 
 

ʟʝʤʝʣʴ, ʚʳʧʘʩ ʩʢʦʪʘ ʠʟʤʝʥʷʶʪ ʩʦʩʪʘʚ ʬʘʫʥʳ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʤʘʢʨʦ- ʠ 

ʤʠʢʨʦʙʠʦʪʦʧʠʯʝʩʢʦʝ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚ, ʦʩʦʙʝʥʥʦʩʪʠ ʙʠʦʣʦʛʠʠ (ʂʘʨʘʩʝʚʘ, 

1961; ʊʫʧʠʢʦʚʘ ʠ ʜʨ., 2000). ʇʦʩʝʣʷʷʩʴ ʥʘ ʧʦʩʝʚʘʭ, ʟʝʨʥʦʷʜʥʳʝ ʛʨʳʟʫʥʳ ʧʦʧʘʜʘʶʪ 

ʚ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʥʠʭ ʫʩʣʦʚʠʷ. ʏʠʩʣʝʥʥʦʩʪʴ ʤʥʦʛʠʭ ʚʠʜʦʚ ʭʦʤʷʢʦʚ 

ʚ ʘʛʨʦʣʘʥʜʰʘʬʪʘʭ, ʟʥʘʯʠʪʝʣʴʥʦ (ʚ ʨʘʟʳ) ʚʦʟʨʘʩʪʘʝʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʤʝʩʪʦʦʙʠʪʘʥʠʷʤʠ (ʂʘʨʘʩʝʚʘ, 1961; ʂʫʯʝʨʫʢ, 1988; ʊʝʣʠʮʳʥʘ ʠ ʜʨ., 

1994; ʆʤʘʨʦʚ ʠ ʜʨ., 1995; ʅʝʨʦʥʦʚ ʠ ʜʨ. 2001; ʈʶʨʠʢʦʚ ʠ ʜʨ. 2003; ʍʣʷʧ, 

ɺʘʨʰʘʚʩʢʠʡ, 2010; ʏʪʝʥʠʷ ʧʘʤʷʪʠ ʘʢʘʜʝʤʠʢʘ ɺ.ʅ. ʉʫʢʘʯʝʚʘ, 2011). ʕʪʦ ʙʳʣʦ 

ʧʦʢʘʟʘʥʦ ʜʣʷ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʭʦʤʷʢʘ (Cricetus cricetus), ʭʦʤʷʢʘ ʈʘʜʜʝ, ʭʦʤʷʯʢʘ 

ʕʚʝʨʩʤʘʥʥʘ (Allocricetulus eversmanni Brandt, 1859), ʩʝʨʦʛʦ ʭʦʤʷʯʢʘ (Cricetulus 

migratorius Pallas, 1773) (ʂʫʯʝʨʫʢ, 1976; ʂʘʨʘʩʝʚʘ, 1963; ʈʶʨʠʢʦʚ ʠ ʜʨ., 2003). ɺ 

ʨʘʙʦʪʝ ʂʘʨʘʩʝʚʦʡ ɽ.ɺ. (1961) ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʫʚʝʣʠʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʨʘʟʤʥʦʞʝʥʠʷ ʭʦʤʷʯʢʦʚ ʕʚʝʨʩʤʘʥʥʘ ʠ ʩʥʠʞʝʥʠʝ ʚʦʟʨʘʩʪʘ ʠʭ ʩʦʟʨʝʚʘʥʠʷ ʥʘ ʧʦʣʷʭ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʤʝʩʪʦʦʙʠʪʘʥʠʷʤʠ. ʊʘʢ, ʚʝʩʥʦʡ ʥʘ ʧʦʣʷʭ ʫ ʭʦʤʷʢʦʚ 

ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʠʪʘʪʴʩʷ ʙʦʛʘʪʳʤʠ ʚʠʪʘʤʠʥʘʤʠ ʧʨʦʨʦʩʪʢʘʤʠ ʟʣʘʢʦʚ, ʯʪʦ 

ʩʪʠʤʫʣʠʨʫʝʪ ʙʦʣʝʝ ʨʘʥʥʝʝ ʨʘʟʤʥʦʞʝʥʠʝ. 

ʀʥʪʝʨʝʩʥʦ ʧʨʦʩʣʝʜʠʪʴ, ʢʘʢ ʠʟʤʝʥʷʣʠʩʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʜʠʥʘʤʠʢʘ 

ʯʠʩʣʝʥʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʭʦʤʷʢʦʚ ʚ ɽʚʨʦʧʝ ʟʘ ʧʦʩʣʝʜʥʠʝ 50 ʣʝʪ. ɽʩʣʠ ʜʦ 60-

70ʛʛ. ʧʨʦʰʣʦʛʦ ʚʝʢʘ, ʦʪʤʝʯʘʣʩʷ ʧʨʠʩʫʱʠʡ ʭʦʤʷʢʘʤ ʩʪʘʙʠʣʴʥʳʡ ʪʠʧ ʜʠʥʘʤʠʢʠ 

ʯʠʩʣʝʥʥʦʩʪʠ (Petzsch, 1952; Eibl-Eibesfeldt, 1953; Samosh, 1972; Gorecki, 1977), ʪʦ 

ʟʘ ʧʦʩʣʝʜʥʠʝ 50 ʣʝʪ ʘʨʝʘʣʳ ʠ ʯʠʩʣʝʥʥʦʩʪʴ ʭʦʤʷʢʦʚ ʩʦʢʨʘʪʠʣʘʩʴ. ʊʘʢ ʩʥʠʞʝʥʠʝ 

ʯʠʩʣʝʥʥʦʩʪʠ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʭʦʤʷʢʘ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʚ ʇʦʣʴʰʝ (Matysek, 2013; 

Andrzejewski, Kowalski, 1992; Markowski, Hajduk 1995; Ziomek, Banaszek, 2008; 

Neumann et al., 2005), ʚ ɻʦʣʣʘʥʜʠʠ (Backbier, Gubbels, 1998), ʚ ɸʚʩʪʨʠʠ, ʚʦ 

ʌʨʘʥʮʠʠ (Monecke, 2013), ʚ ɻʝʨʤʘʥʠʠ (Nowak et al., 1994; Backbier et al., 1998; 

Weinhold, 2004; Kayser, Stubbe, 2000), ʠ ʥʘ ʋʢʨʘʠʥʝ (Rusin et al, 2013). ʊʘʢʞʝ 

ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʩʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʭʦʤʷʢʘ ʅʴʶʪʦʥʠ ʚ ɹʦʣʛʘʨʠʠ ʠ ʚ ʈʫʤʳʥʠʠ 

(Murariu, 2009, 2010; Simeonovska-Nikolova, Dekov, 2013) ʠ ʭʦʤʷʢʘ ɹʨʘʥʜʪʘ ʚ 

ɻʨʫʟʠʠ ʠ ʚ ʈʦʩʩʠʠ (ɹʫʭʥʠʢʘʰʚʠʣʠ, 2006; ʆʤʘʨʦʚ, ʗʨʦʚʝʥʢʦ, 2011). ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ʩ ʦʙʱʠʤ ʩʥʠʞʝʥʠʝʤ ʯʠʩʣʝʥʥʦʩʪʠ ʚ ʧʨʠʨʦʜʝ, ʯʠʩʣʝʥʥʦʩʪʴ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʭʦʤʷʢʘ 
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ʥʘʯʠʥʘʝʪ ʨʘʩʪʠ ʚ ʨʷʜʝ ʛʦʨʦʜʦʚ: ʚ ʪʘʢʠʭ ʛʦʨʦʜʘʭ ʢʘʢ ɺʝʥʘ ʚ ɸʚʩʪʨʠʠ (Shmeltser, 

Milessi, 2008; Hoffmann, 2011), ɹʨʥʦ, ʆʣʦʤʦʫʮ ʠ ʇʨʘʛʘ ʚ ʏʝʭʠʠ (Pelikan et al., 1983; 

Los²k et al., 2007; Vohralik, 2011;), ʅʘʣʴʯʠʢ, ʆʤʩʢ, ʄʦʩʢʚʘ ʠ ʉʠʤʬʝʨʦʧʦʣʴ ʚ 

ʈʦʩʩʠʠ (Tovpinetz, Alekseev, 1992; Tovpinetz et al., 2006; Rusin et al., 2013; 

Feoktistova et al., 2013), ʃʶʙʣʠʥ ʠ ʂʨʘʢʦʚ ʚ ʇʦʣʴʰʝ, (Banaszek, Ziomek, 2010), 

ʂʦʰʠʮʝ ʚ ʉʣʦʚʘʢʠʠ, (Canady, 2013), ʄʘʡʥʮ, ʌʨʘʥʢʬʫʨʪ ʠ ɻʘʥʥʦʚʝʨ ʚ ɻʝʨʤʘʥʠ 

(Niethammer, 1982; Kupfernagel, 2003). ʂ ʬʘʢʪʦʨʘʤ, ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʱʠʤ 

ʟʘʩʝʣʝʥʠʶ ʛʦʨʦʜʦʚ ʞʠʚʦʪʥʳʤʠ, ʩʣʝʜʫʝʪ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʪʥʝʩʪʠ ʙʦʣʴʰʝʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʪʨʫʢʪʫʨʳ ʛʦʨʦʜʩʢʠʭ ʣʘʥʜʰʘʬʪʦʚ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʯʠʩʣʦ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʫʙʝʞʠʱ, ʘ ʪʘʢʞʝ ʧʦʷʚʣʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʨʤʦʚʳʭ ʨʝʩʫʨʩʦʚ: 

ʧʠʱʝʚʳʝ ʦʪʭʦʜʳ, ʟʘʧʘʩʳ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ, ʬʨʫʢʪʦʚʳʝ ʜʝʨʝʚʴʷ, ʧʣʦʜʳ ʠ ʩʝʤʝʥʘ 

ʨʘʩʪʝʥʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʦʟʝʣʝʥʝʥʠʷ ʠ ʪ.ʜ. (Pelikan et al., 1983; Tovpinetz et al., 

2006; Hofmann, 2011; Surov et al., 2013; 2019). ʊʘʢʞʝ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʘ ʭʦʤʷʢʠ 

ʨʝʜʢʦ ʧʦʜʚʝʨʛʘʶʪʩʷ ʥʘʧʘʜʝʥʠʶ ʝʩʪʝʩʪʚʝʥʥʳʭ ʭʠʱʥʠʢʦʚ: ʜʥʝʚʥʳʭ ʠ ʥʦʯʥʳʭ ʧʪʠʮ 

(Spitzenberger, Bauer, 2001), ʦʙʳʢʥʦʚʝʥʥʦʡ ʣʠʩʠʮʳ (Vulpes vulpes L., 1758), 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʢʫʥʴʠʭ (Mustela eversmanii Lesson 1827, ʄ. putorius L. 1758, ʄ. 

erminea L. 1758, Vormela peregusna Gueldenstaedt, 1770, Martes foina Erxleben, 

1777) (Niethammer, 1982). ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʨʷʜ ʜʨʫʛʠʭ ʚʠʜʦʚ ʪʘʢʞʝ ʣʝʛʢʦ 

ʧʨʠʩʧʦʩʘʙʣʠʚʘʶʪʩʷ ʢ ʫʩʣʦʚʠʷʤ ʞʠʟʥʠ ʚ ʘʥʪʨʦʧʦʛʝʥʥʦ ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʡ ʩʨʝʜʝ, 

ʥʘʨʘʱʠʚʘʷ ʩʚʦʶ ʯʠʩʣʝʥʥʦʩʪʴ. ʕʪʦ ʭʦʨʦʰʦ ʚʠʜʥʦ ʥʘ ʧʨʠʤʝʨʝ ʧʦʣʝʚʦʡ ʤʳʰʠ 

(Apodemus agrarius Pallas, 1771) ʚ ʛ. ʄʦʩʢʚʝ (ʊʠʭʦʥʦʚʘ ʠ ʜʨ., 2012), 

ʶʞʥʦʘʤʝʨʠʢʘʥʩʢʦʛʦ ʛʨʳʟʫʥʘ Calomys musculinus (Thomas, 1913) ʚ ɸʨʛʝʥʪʠʥʝ 

(Chiappero et al., 2011), ʙʝʣʦʥʦʛʦʛʦ ʭʦʤʷʯʢʘ (Peromyscus leucopus Rafinesque, 1818) 

ʚ ʧʘʨʢʘʭ ʅʴʶ-ʁʦʨʢʘ (Munshi-South, Nagy, 2014).  

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʧʨʠʚʦʜʠʪ ʢ 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʤʫ ʠʩʯʝʟʥʦʚʝʥʠʶ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʭʦʤʷʢʦʚ, ʬʨʘʛʤʝʥʪʘʮʠʠ ʠ 

ʩʫʞʝʥʠʶ ʘʨʝʘʣʘ, ʢʘʢ ʵʪʦ ʧʨʦʠʟʦʰʣʦ ʩ C. cricetus ʚ ɽʚʨʦʧʝ, ʛʜʝ ʦʥ ʥʘʭʦʜʠʪʩʷ ʧʦʜ 

ʩʪʨʦʛʦʡ ʦʭʨʘʥʦʡ (Nechay, 2000). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʯʝʥʥʳʝ ʩʯʠʪʘʶʪ, ʯʪʦ 

ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ ʩʤʝʨʪʥʦʩʪʠ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʭʦʤʷʢʘ ʙʳʣʠ ʧʨʷʤʦ ʠʣʠ ʢʦʩʚʝʥʥʦ 

ʩʚʷʟʘʥʳ ʩ ʩʝʣʴʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ (ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʤʦʥʦʢʫʣʴʪʫʨʥʳʝ ʧʦʣʷ, 
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ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʦʜʝʥʪʝʮʠʜʦʚ ʠ ʜʨ.) (Smit, van Wijngarden, 1981; Stubbe et al., 

1997; Backbier et al., 1998; Kayser, Stubbe, 2000; Kayser et al., 2003), ʦʜʥʘʢʦ ʥʝ 

ʠʩʢʣʶʯʘʝʪʩʷ ʪʘʢʞʝ ʚʣʠʷʥʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ (Neumann et al., 2005). 

ʂʨʦʤʝ ʪʦʛʦ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʦʥʦʢʫʣʴʪʫʨʥʳʝ ʢʫʢʫʨʫʟʥʳʝ ʧʦʣʷ ʧʨʠʚʦʜʷʪ ʢ 

ʩʦʢʨʘʱʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʭʦʤʷʢʘ ʚ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ ʠʟ-ʟʘ ʥʝ 

ʜʦʩʪʘʪʦʯʥʦʩʪʠ ʚʠʪʘʤʠʥʘ ɺ3, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʨʝʧʨʦʜʫʢʮʠʠ (Tissier et al., 

2017).  

ɺʦ ʤʥʦʛʠʭ ʨʘʙʦʪʘʭ ʧʦʢʘʟʘʥ ʮʝʣʳʡ ʨʷʜ ʠʥʪʝʨʝʩʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ 

ʵʢʦʣʦʛʠʠ ʭʦʤʷʢʦʚ, ʠʩʪʦʨʠʯʝʩʢʠ ʥʘʩʝʣʷʶʱʠʭ ʘʛʨʦʣʘʥʜʰʘʬʪʳ. ʊʘʢ ʚ ʨʘʙʦʪʝ ʊʠʩʩʝ 

ʩ ʩʦʘʚʪʦʨʘʤʠ (2019) ʧʦʢʘʟʘʥʦ, ʯʪʦ ʭʦʤʷʢʠ ʥʝ ʪʦʣʴʢʦ ʥʘʥʦʩʷʪ ʚʨʝʜ ʩ/ʭ ʢʫʣʴʪʫʨʘʤ, 

ʥʦ ʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʠʪʘʶʪʩʷ ʩʦʨʥʷʢʦʚʳʤʠ ʨʘʩʪʝʥʠʷʤʠ (Tissier et al., 2019). ɺ 

ʨʷʜʝ ʨʘʙʦʪ ʧʦʢʘʟʘʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʯʠʩʣʝʥʥʦʩʪʠ ʭʦʤʷʢʦʚ ʦʪ ʚʳʩʦʪʳ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʦʢʨʦʚʘ ʠ ʩ/ʭ ʢʫʣʴʪʫʨ, ʪ.ʢ. ʥʘʧʘʜʝʥʠʝ ʭʠʱʥʠʢʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʣʦʩʴ 

ʚʝʩʥʦʡ, ʧʨʠ ʩʣʘʙʦʡ ʧʣʦʪʥʦʩʪʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʦʩʝʥʴʶ, ʢʦʛʜʘ ʥʘʯʠʥʘʝʪʩʷ ʩʙʦʨ 

ʫʨʦʞʘʷ (Kayser et al., 2003; Out et al., 2011). ʇʦʢʘʟʘʥʦ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ 

ʭʦʤʷʢʦʚ ʚʥʫʪʨʠ ʦʛʦʨʦʞʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʦʭʨʘʥʷʝʤʦʡ (La Haye, 

2005). ɺ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʭʦʤʷʢʘ 

ʧʨʠʥʷʪʳ ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ. ʅʘʧʨʠʤʝʨ: ʚ ɻʝʨʤʘʥʠʠ ʚʚʝʜʝʥʳ ʦʛʨʘʥʠʯʝʥʠ ̫

ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʩʪʠʮʠʜʦʚ, ʩʨʦʢʠ ʩʙʦʨʦʚ ʫʨʦʞʘʷ, ʬʦʥʜʳ ʚʳʜʝʣʷʶʪ 

ʬʠʥʘʥʩʦʚʫʶ ʧʦʤʦʱʴ ʬʝʨʤʝʨʘʤ, ʝʩʣʠ ʥʘ ʠʭ ʪʝʨʨʠʪʦʨʠʠ ʟʘʤʝʯʝʥʳ ʭʦʤʷʢʠ (Nechay, 

2000; Kayser, Stubbe, 2002; Matysek, 2013),. ɺ ɻʦʣʣʘʥʜʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ 

ʨʘʙʦʪʳ (ʚʳʨʘʱʠʚʘʥʠʝ ʧʰʝʥʠʮʳ, ʷʯʤʝʥʷ, ʣʶʮʝʨʥʳ ʠ ʪ.ʜ.), ʥʘʧʨʘʚʣʝʥʥʳ ʥʘ 

ʩʦʭʨʘʥʝʥʠʝ ʧʦʧʫʣʷʮʠʠ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʭʦʤʷʢʘ (Out et. al., 2011). ɺʦ ʌʨʘʥʮʠʠ 

ʪʘʢʞʝ ʜʝʡʩʪʚʫʝʪ ʧʨʦʛʨʘʤʤʘ ʧʦ ʟʘʱʠʪʝ ʠ ʚʦʩʩʩʪʘʥʦʚʣʝʥʠʶ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʭʦʤʷʢʘ 

(Losinger, Petiteau, 2004; Medde, 2012; Villemey et al., 2013). ʅʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤʠ ʤʝʨʘʤʠ ʧʦ ʝʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ ʩʯʠʪʘʝʪʩʷ 

ʩʦʭʨʘʥʝʥʠʝ ʦʩʝʥʴʶ ʥʝʫʙʨʘʥʥʳʭ ʫʯʘʩʪʢʦʚ ʥʘ ʧʦʣʷʭ ʟʣʘʢʦʚʳʭ ʢʫʣʴʪʫʨ (Stubbe et al., 

1997; Backbier et al., 1998; Kayser, Stubbe, 2002). 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʚʠʜʘʭ ʛʨʳʟʫʥʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʣʘʙʳʡ 

ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʪʘʢʞʝ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʯʠʩʣʝʥʥʦʩʪʴ (Kayser et al., 2003). 
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ʅʘʧʨʠʤʝʨ, ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʥʘ ʜʥʝʚʥʦʡ ʧʝʩʯʘʥʢʝ (Psammomys obesus), 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʪʘʢʪʠʢʘ ʧʦʠʩʢʘ ʢʦʨʤʦʚ ʩʘʤʢʘʤʠ ʦʪʣʠʯʘʣʘʩʴ ʤʝʞʜʫ ʜʚʫʤʷ ʩʨʝʜʘʤʠ 

ʦʙʠʪʘʥʠʷ: ʩ ʧʣʦʪʥʳʤʠ ʚʳʩʦʢʠʤʠ ʢʫʩʪʘʨʥʠʢʘʤʠ (ʩ ʚʳʩʦʢʠʤ ʧʨʦʮʝʥʪʦʤ ʧʦʢʨʳʪʠʷ) 

ʠ ʦʪʢʨʳʪʦʡ ʪʝʨʨʘʩʦʡ (Tchabovsky et al., 2001). ʉ ʫʤʝʥʴʰʝʥʠʝʤ ʫʨʦʞʘʷ ʛʨʳʟʫʥʳ 

ʚʳʥʫʞʜʝʥʳ ʧʨʝʦʜʦʣʝʚʘʪʴ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʦʜʠʪ ʢ ʠʭ 

ʙʦʣʝʝ ʣʝʛʢʦʤʫ ʦʙʥʘʨʫʞʝʥʠʶ ʥʘ ʫʙʨʘʥʥʳʭ ʧʦʣʷʭ ʭʠʱʥʠʢʘʤʠ (Toland, 1987; La 

Haye et. al., 2010). 

ʍʦʤʷʢʠ ʯʘʩʪʦ ʩʪʘʥʦʚʷʪʩʷ ʜʦʙʳʯʝʡ ʭʠʱʥʠʢʦʚ, ʪʘʢʠʭ ʢʘʢ ʦʙʳʢʥʦʚʝʥʥʘʷ 

ʣʘʩʢʘ (Mustela nivalis), ʭʦʨʝʢ (Mustela putorius), ʛʦʨʥʦʩʪʘʡ (Mustela erminea), 

ʣʝʩʥʘʷ ʢʫʥʠʮʘ (Martes foina), ʙʘʨʩʫʢ (Meles meles) ʠ ʣʠʩʠʮʘ (Vulpes vulpes) (Eibl-

Eibesfeld, 1953; Grulich, 1980; Kayser, 2003; Bober-Sowa, 2005; La Haye, 2005; 

Nowak, 2011). ʀʟ ʭʠʱʥʳʭ ʧʪʠʮ ʥʘ ʥʠʭ ʦʭʦʪʷʪʩʷ ʢʘʥʶʢ (Buteo buteo), ʢʨʘʩʥʳʡ 

ʢʦʨʰʫʥ (Milvus milvus), ʢʘʡʪ (Milvus migrans) ʠ ʬʠʣʠʥ (Bubo bubo) (Grulich, 1980; 

Stubbe et. al., 1997; Kayser, Stubbe 2003; La Haye, 2005). ɺ ʩʧʠʩʦʢ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʭʠʱʥʠʢʦʚ ʤʦʞʥʦ ʪʘʢʞʝ ʜʦʙʘʚʠʪʴ ʩʦʙʘʢ ʠ ʜʦʤʘʰʥʠʭ ʢʦʰʝʢ. 

ʕʬʬʝʢʪʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʤʦʛʫʪ ʙʳʩʪʨʦ ʠʟʤʝʥʠʪʴ 

ʫʩʣʦʚʠʷ ʞʠʟʥʠ ʛʨʳʟʫʥʦʚ. ɿʥʘʥʠʝ ʪʘʢʠʭ ʨʝʛʫʣʷʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʨʝʰʘʶʱʠʤ ʜʣʷ 

ʩʦʭʨʘʥʝʥʠʷ ʠʩʯʝʟʘʶʱʠʭ ʚʠʜʦʚ (Macdonald et al., 1999). ʂʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ ʚʳʰʝ, 

ʩʥʠʞʝʥʠʝ ʚʳʩʦʪʳ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ (ʠʣʠ ʫʙʦʨʢʘ ʫʨʦʞʘʷ) ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴ 

ʩʤʝʨʪʥʦʩʪʴ ʦʪ ʭʠʱʥʠʢʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʩʥʠʞʝʥʠʝ ʚʳʩʦʪʳ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ 

ʩʥʠʞʘʝʪ ʜʦʩʪʫʧʥʦʩʪʴ ʢʦʨʤʦʚ, ʠ ʤʦʞʝʪ ʧʦʩʪʘʚʠʪʴ ʧʦʜ ʫʛʨʦʟʫ ʟʠʤʥʠʝ ʟʘʧʘʩʳ ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʳʞʠʚʘʥʠʝ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʫ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʭʦʤʷʢʘ (Kayser et 

al., 2003; La Haye et al., 2010). ʂʩʪʘʪʠ, ʘʥʘʣʦʛʠʯʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʥʘʡʜʝʥʳ ʠ 

ʜʣʷ ʜʨʫʛʠʭ ʚʠʜʦʚ ʛʨʳʟʫʥʦʚ ï ʧʝʥʩʠʣʴʚʘʥʩʢʦʡ ʧʦʣʝʚʢʠ (Microtus pennsylvanicus) ʠ 

ʛʦʨʥʦʡ ʧʦʣʝʚʢʠ (Microtus montanus) (Jacob, 2008).  

ɺʳʩʦʢʘʷ ʩʤʝʨʪʥʦʩʪʴ ʭʦʤʷʢʦʚ ʪʘʢʞʝ ʩʚʷʟʘʥʘ ʠ ʩ ʟʠʤʥʝʡ ʩʧʷʯʢʦʡ, ʚ ʪʝʯʝʥʠʝ 

ʢʦʪʦʨʦʡ ʚʳʞʠʚʘʶʪ ʦʢʦʣʦ 50-60% ʧʦʧʫʣʷʮʠʠ (Kayser et al., 2003). ʕʪʦʪ ʬʝʥʦʤʝʥ 

ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʛʨʳʟʫʥʦʚ ʠʟ ʩʝʤʝʡʩʪʚ ʙʝʣʠʯʴʠʭ, ʩʦʥʝʚʳʭ, ʪʫʰʢʘʥʯʠʢʦʚʳʭ, 

ʤʳʰʦʚʢʦʚʳʭ ʠ ʜʨʫʛʠʭ ʭʦʤʷʢʦʚʳʭ. ɿʠʤʥʷʷ ʩʧʷʯʢʘ (ʛʠʙʝʨʥʘʮʠʷ) - ɻ ʪʦ ʟʘʢʨʝʧʣʝʥʥʘʷ 

ʚ ʭʦʜʝ ʵʚʦʣʶʮʠʠ ʫʥʠʢʘʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʤʠʥʠʤʠʟʘʮʠʠ ʞʠʟʥʝʥʥʳʭ ʬʫʥʢʮʠʡ 
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ʦʨʛʘʥʠʟʤʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʨʷʜʫ ʚʠʜʦʚ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʤʝʩʷʮʝʚ 

ʧʝʨʝʞʠʚʘʪʴ ʭʦʣʦʜ, ʙʝʩʢʦʨʤʠʮʫ, ʩʦʢʨʘʱʝʥʠʝ ʩʚʝʪʣʦʛʦ ʧʝʨʠʦʜʘ ʩʫʪʦʢ (ʂʘʣʘʙʫʭʦʚ, 

1985; Heldmaier et al., 2004). ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʛʝʪʝʨʦʪʝʨʤʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʦʩʥʦʚʫ ʜʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʦʩʳʣʢʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʵʚʦʣʶʮʠʦʥʥʳʭ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʥʦʚ ʩʧʷʯʢʠ (Geiser, Ruf, 1995; Carey et al., 

2003; Lovegrove, 2011). ɹʦʣʝʝ ʪʦʛʦ, ʠʩʭʦʜʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʠʧʠʯʥʦʤ ʧʦʚʝʜʝʥʠʠ 

ʚ ʩʦʩʪʦʷʥʠʠ ʛʠʧʦʪʝʨʤʠʠ ʧʦʟʚʦʣʷʝʪ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʦʮʝʥʠʪʴ ʠʟʤʝʥʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ 

ʩ ʥʘʣʠʯʠʝʤ ʧʠʱʠ, ʩʦʩʪʦʷʥʠʝʤ ʧʠʪʘʥʠʷ ʠ ʚʣʠʷʥʠʝʤ ʢʣʠʤʘʪʘ ʥʘ ʩʧʷʯʢʫ (Humphries 

et al., 2002; Humphries et al., 2003; Angilletta et al., 2010). 

ʀʟʫʯʝʥʠʝ ʩʧʷʯʢʠ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʩʝʟʦʥʥʳʭ 

ʘʜʘʧʪʘʮʠʡ ʟʠʤʦʩʧʷʱʠʭ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʧʦʣʥʫʶ ʢʘʨʪʠʥʫ ʙʠʦʣʦʛʠʠ ʚʠʜʘ. 

ʊʘʢʞʝ ʟʠʤʥʷʷ ʩʧʷʯʢʘ ʚʣʠʷʝʪ ʥʘ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʞʠʚʦʪʥʳʭ, ʚʢʣʶʯʘʷ 

ʨʝʧʨʦʜʫʢʮʠʶ (Oxberry, 1979; Barnes et al., 1986; Turbill et al., 2011), ʜʦʣʛʦʣʝʪʠʝ 

(Lyman et al., 1981; Turbill et al., 2011, 2012), ʩʥʠʞʘʝʪ ʨʠʩʢ ʛʠʙʝʣʠ ʦʪ ʭʠʱʥʠʢʦʚ, ʠ 

ʫʤʝʥʴʰʘʝʪ ʥʘʛʨʫʟʢʫ ʦʪ ʧʘʨʘʟʠʪʦʚ (Turbill et al., 2011; Nowack et al., 2017). 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʧʝʨʝʭʦʜʫ ʚ ʩʦʩʪʦʷʥʠʝ ʦʮʝʧʝʥʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʷʜ ʚʥʝʰʥʠʭ 

ʬʘʢʪʦʨʦʚ ï ʫʤʝʥʴʰʝʥʠʝ ʜʣʠʥʳ ʩʚʝʪʦʚʦʛʦ ʜʥʷ, ʩʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʥʝʜʦʩʪʘʪʦʢ ʢʦʨʤʦʚ, ʘ ʚ ʦʩʥʦʚʝ ʵʪʦʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ 

ʣʝʞʘʪ ʵʥʜʦʛʝʥʥʳʝ ʮʠʨʢʘʜʥʳʝ ʠʟʤʝʥʝʥʠʷ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ ʞʠʚʦʪʥʦʛʦ 

(ʂʘʣʘʙʫʭʦʚ, 1956; ʐʤʠʜʪ-ʅʠʝʣʴʩʦʥ, 1982; Rubtsov, 2001). 

ɼʣʷ ʤʥʦʛʠʭ ʘʚʪʦʨʦʚ ʠʟ-ʟʘ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʫʜʥʦʩʪʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʵʪʦʛʦ ʘʩʧʝʢʪʘ ʩʧʷʯʢʠ ʚ ʧʨʠʨʦʜʝ, ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ 

ʩʯʠʪʘʪʴ ʚʠʜ ʟʠʤʦʩʧʷʱʠʤ, ʷʚʣʷʣʦʩʴ ʪʦ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʭʦʣʦʜʥʦʛʦ ʧʝʨʠʦʜʘ ʛʦʜʘ 

ʟʚʝʨʴʢʦʚ ʥʝ ʥʘʙʣʶʜʘʣʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ ʠʣʠ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʣʘʙʦʨʘʪʦʨʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʦʚʝʜʝʥʠʝʤ ʦʪʣʦʚʣʝʥʥʳʭ ʞʠʚʦʪʥʳʭ (Dubois, 1896; 

Eisentraut, 1928; Petzsch, 1936; Grulich, 1986).  

ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʚʘʨʠʘʥʪʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʛʠʧʦʪʝʨʤʠʠ: ʪʦʨʧʦʨ 

ï ʵʪʦ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʝ ʦʮʝʧʝʥʝʥʠʝ (ʤʝʥʝʝ 24 ʯ) ʩ ʧʘʜʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ ʜʦ 

10-25ÁC ʠ ʩʧʷʯʢʘ (ʛʠʙʝʨʥʘʮʠʷ) - ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʨʝʟʢʠʤ ʧʦʜʘʚʣʝʥʠʝʤ 

ʤʝʪʘʙʦʣʠʟʤʘ, ʘʢʪʠʚʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ (ʊɹ) <10ÁC, 
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(ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʧʝʨʠʦʜʘ ʛʠʧʦʪʨʝʤʠʠ ʙʦʣʝʝ 24 ʯ), ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ 

ʞʠʚʦʪʥʳʤ ʚʳʞʠʚʘʪʴ ʚ ʧʝʨʠʦʜʳ ʩ ʥʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝʤ ʧʠʱʠ. 

ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʟʠʤʥʝʡ ʩʧʷʯʢʠ (ʩ ʧʝʨʝʤʝʞʘʶʱʠʤʠʩʷ ʧʝʨʠʦʜʘʤʠ 

ʘʢʪʠʚʥʦʩʪʠ) ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ C. cricetus (Monecke, Wollnik, 2005; Weinhold, 2008; 

Malan, 2011; Siutz  et. al., 2017; Surov et al., 2019) ʠ ʚʩʝʭ ʭʦʤʷʢʦʚ ʨʦʜʘ Mesocricetus: 

raddei (ʗʢʦʚʣʝʚ, ʂʘʣʝʩʥʠʢʦʚ, 1954; ʄʘʛʦʤʝʜʦʚ ʠ ʜʨ., 2001; ʂʣʝʚʝʟʘʣʴ ʠ ʜʨ., 2012; 

2018), brandti (Lyman et al., 1981; Yigit et al., 2008; Batavia et al., 2013, Zaytseva et 

al., 2020), auratus (Herter, Lauterbach, 1955; Chaffee, 1966; Chayama, 2016) ʠ newtoni 

(Auslander, Hellwing, 1957a,b; Hamar, Sutova,1963). ʀʥʪʝʨʝʩʥʳʤ ʤʦʤʝʥʪʦʤ 

ʷʚʣʷʝʪʩʷ ʠ ʪʦ, ʯʪʦ ʫ ʟʦʣʦʪʠʩʪʳʭ ʭʦʤʷʢʦʚ ʚ ʦʪʣʠʯʠʝ ʦʪ ʭʦʤʷʢʦʚ ʈʘʜʜʝ ʠ ɹʨʘʥʜʪʘ ʥʝ 

ʚʩʝʛʜʘ ʥʘʙʣʶʜʘʝʪʩʷ ʟʠʤʥʷʷ ʩʧʷʯʢʘ ʠ ʧʨʠ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ. 

ʃʘʙʦʨʘʪʦʨʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʨʝʜʠ ʭʦʤʷʢʦʚ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʦʩʦʙʝʡ, ʢʦʪʦʨʳʝ ʚʧʘʜʘʶʪ ʚ ʩʧʷʯʢʫ, ʪʘʢ ʠ ʥʝ ʦʙʣʘʜʘʶʱʠʭ ʵʪʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ 

(Chaffee, 1966; Lyman, 1977). ʇʝʨʠʦʜʠʯʝʩʢʠʝ ʦʮʝʧʝʥʝʥʠʷ ʩ ʚʧʘʜʝʥʠʝʤ ʚ ʛʣʫʙʦʢʫʶ 

ʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʫʶ ʩʧʷʯʢʫ ʭʘʨʘʢʪʝʨʥʳ ʠ ʜʣʷ ʭʦʤʷʯʢʦʚ ʕʚʝʨʩʤʘʥʥʘ (Allocricetulus 

eversmanni) ʠ ʜʣʷ ʤʦʥʛʦʣʴʩʢʦʛʦ ʭʦʤʷʯʢʘ (Allocricetulus curtatus) (ʋʰʘʢʦʚʘ ʠ ʜʨ., 

2010; 2012; ʂʣʝʚʝʟʘʣʴ ʠ ʜʨ., 2015; ʂʫʟʥʝʮʦʚʘ ʠ ʜʨ., 2019). ʂʨʫʛʣʦʛʦʜʠʯʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʩ ʷʚʣʝʥʠʝʤ ʵʧʠʟʦʜʠʯʝʩʢʦʛʦ ʪʦʨʧʦʨʘ ʜʦʢʘʟʘʥʘ ʜʣʷ ʚʩʝʭ ʪʨʝʭ ʚʠʜʦʚ ʨʦʜʘ 

Phodopus (sungorus, campbelli, roborovskii) ʠ ʜʚʫʭ ʚʠʜʦʚ Cricetulus (barabensis, 

longicaudatus) ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʢʠʪʘʡʩʢʦʛʦ ʭʦʤʷʯʢʘ (Cricetulus griseus) (ʋʰʘʢʦʚʘ 

ʠ ʜʨ., 2010; 2012). ʆʪʩʫʪʩʪʚʠʝ ʟʠʤʥʝʡ ʩʧʷʯʢʠ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʫ ʩʝʨʳʭ ʭʦʤʷʯʢʦʚ 

(Cricetulus migratorius) (ʋʰʘʢʦʚʘ ʠ ʜʨ., 2012). 

ʉʨʝʜʠ ʛʠʙʝʨʥʠʨʫʶʱʠʭ ʚʠʜʦʚ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʞʠʚʦʪʥʳʭ ʩ ʬʘʢʫʣʴʪʘʪʠʚʥʦʡ 

ʠ ʦʙʣʠʛʘʪʥʦʡ ʩʧʷʯʢʦʡ. ɼʣʷ ʦʙʣʠʛʘʪʥʳʭ ʛʠʙʝʨʥʘʪʦʨʦʚ ʭʘʨʘʢʪʝʨʥʳ ʩʣʝʜʫʶʱʠʝ 

ʧʨʠʟʥʘʢʠ: ʥʘʞʠʨʦʚʢʘ ʠ ʧʦʚʳʰʝʥʠʝ ʤʘʩʩʳ ʪʝʣʘ ʧʝʨʝʜ ʩʧʷʯʢʦʡ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ 

ʙʘʫʪʳ ʩʥʘ ʩ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤʠ ʧʝʨʠʦʜʘʤʠ ʥʦʨʤʦʪʝʨʤʠʠ, ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ 

ʤʦʞʝʪ ʦʧʫʩʢʘʪʴʩʷ ʜʦ ʤʠʥʫʩʦʚʳʭ ʟʥʘʯʝʥʠʡ, ʚʦ ʚʨʝʤʷ ʩʧʷʯʢʠ ʞʠʚʦʪʥʦʝ ʥʝ ʧʠʪʘʝʪʩʷ 

ʠ ʥʝ ʚʳʚʦʜʠʪ ʧʨʦʜʫʢʪʳ ʤʝʪʘʙʦʣʠʟʤʘ (ʄʘʛʦʤʝʜʦʚ ʠ ʜʨ., 2001; Williams et al., 2013; 

Gillis et al., 2005; ɸʥʫʬʨʠʝʚ, 2015; ʂʣʝʚʝʟʘʣʴ ʠ ʜʨ., 2018).  

ɹʣʘʛʦʜʘʨʷ ʟʠʤʥʝʡ ʩʧʷʯʢʝ, ʘʢʪʠʚʥʳʡ ʧʝʨʠʦʜ ʟʠʤʦʩʧʷʱʠʭ ʚʠʜʦʚ ʧʨʠʫʨʦʯʝʥ ʢ 
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ʫʩʣʦʚʠʷʤ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʦʙʠʣʠʷ ʢʦʨʤʦʚ. ʀʥʪʝʨʝʩʥʦ ʨʘʩʩʤʦʪʨʝʪʴ, ʢʘʢ ʵʪʦ 

ʩʦʦʪʥʦʩʠʪʩʷ ʩ ʭʘʨʘʢʪʝʨʦʤ ʨʝʛʫʣʷʮʠʠ ʠʭ ʧʦʧʫʣʷʮʠʡ, ʪ.ʢ. ʵʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ 

ʪʘʢʠʝ ʧʦʧʫʣʷʮʠʠ ʚʳʚʦʜʷʪʩʷ ʠʟ ʧʦʜ ʚʣʠʷʥʠʷ ʢʦʨʤʦʚʦʛʦ ʬʘʢʪʦʨʘ ʪ.ʢ. ʦʥʠ 

ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʚ ʫʩʣʦʚʠʷʭ ʠʟʦʙʠʣʠʷ ʢʦʨʤʦʚ. ʊʘʢʘʷ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʚ 

ʦʪʥʦʰʝʥʠʠ ʟʠʤʦʩʧʷʱʠʭ ʞʠʚʦʪʥʳʭ ʜʦʩʪʘʪʦʯʥʦ ʥʦʚʘ ʠ ʢʨʘʡʥʝ ʨʝʜʢʦ ʚʩʪʨʝʯʘʝʪʩʷ ʚ 

ʣʠʪʝʨʘʪʫʨʝ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʞʠʚʦʪʥʳʝ, ʠʤʝʶʱʠʝ ʥʘʠʤʝʥʴʰʠʝ ʟʘʧʘʩʳ ʞʠʨʘ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʛʠʙʥʫʪ ʚ ʧʝʨʠʦʜ ʩʧʷʯʢʠ (ʀʧʘʪʴʝʚʘ, 1963; Murie, Boag, 1984; Barnes, York, 

1990; ʄʘʛʦʤʝʜʦʚ ʠ ʜʨ., 2001). ɿʘ ʧʝʨʠʦʜ ʟʠʤʥʝʡ ʩʧʷʯʢʠ, ʢʦʪʦʨʘʷ ʫ ʥʝʢʦʪʦʨʳʭ 

ʚʠʜʦʚ ʜʦʩʪʠʛʘʝʪ 9 ʤʝʩʷʮʝʚ ʚ ʛʦʜʫ, ʞʠʚʦʪʥʳʝ ʙʝʟ ʦʩʦʙʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʜʣʷ ʩʝʙʷ 

ʤʦʛʫʪ ʪʝʨʷʪʴ ʜʦ 25-40 %, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʠ ʜʦ 60 % ʚʝʩʘ ʪʝʣʘ (ʀʧʘʪʴʝʚʘ, 

1963; ʄʘʛʦʤʝʜʦʚ ʠ ʜʨ., 2001; ɸʥʫʬʨʠʝʚ, 2008). ʇʦʪʝʨʠ ʵʪʠ ʚ ʦʩʥʦʚʥʦʤ ʧʨʦʠʩʭʦʜʷʪ 

ʟʘ ʩʯʝʪ ʞʠʨʦʚʳʭ ʟʘʧʘʩʦʚ, ʢʦʪʦʨʳʝ ʤʘʢʩʠʤʘʣʴʥʳ ʧʝʨʝʜ ʟʘʣʝʛʘʥʠʝʤ ʚ ʩʧʷʯʢʫ 

(ɸʙʘʪʫʨʦʚ, ʄʘʛʦʤʝʜʦʚ, 1982; Barnes, York, 1990).   

ʅʘʢʦʧʣʝʥʠʝ ʞʠʨʘ ʟʠʤʦʩʧʷʱʠʭ ʙʝʣʠʯʴʠʭ (ʥʘʧʨʠʤʝʨ, ʜʣʠʥʥʦʭʚʦʩʪʳʭ ʠ 

ʘʨʢʪʠʯʝʩʢʠʭ ʩʫʨʢʦʚ ʚ ʗʢʫʪʠʠ) ʠ ʙʫʨʫʥʜʫʢʦʚ, ʧʨʦʠʩʭʦʜʠʪ ʚ ʜʦʚʦʣʴʥʦ ʩʞʘʪʳʝ 

ʩʨʦʢʠ ʠ ʢ ʩʝʨʝʜʠʥʝ ʩʝʥʪʷʙʨʷ ʤʘʩʩʘ ʪʝʣʘ ʞʠʚʦʪʥʳʭ ʚʦʟʨʘʩʪʘʝʪ ʥʘ 20-40%, ʜʦʩʪʠʛʘʷ 

ʤʘʢʩʠʤʫʤʘ ʚ ʥʘʯʘʣʝ ʦʢʪʷʙʨʷ. ʆʢʦʥʯʘʥʠʝ ʥʘʞʠʨʦʚʢʠ ʧʨʝʜʰʝʩʪʚʫʝʪ ʧʝʨʝʭʦʜʫ 

ʟʚʝʨʴʢʦʚ ʚ ʥʦʨʳ ʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʠʟʤʝʥʝʥʠʷʤʠ ʩʫʪʦʯʥʦʛʦ ʨʠʪʤʘ (ɸʥʫʬʨʠʝʚ, 

2008). ʀʟʤʝʥʝʥʠʝ ʤʘʩʩʳ ʪʝʣʘ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʫ ʪʘʢʠʭ ʟʠʤʦʩʧʷʱʠʭ ʞʠʚʦʪʥʳʭ ʢʘʢ 

ʩʫʨʢʠ, ʩʫʩʣʠʢʠ ʠ ʙʫʨʫʥʜʫʢʠ ʚʝʩʴʤʘ ʭʘʨʘʢʪʝʨʥʳʡ ʧʨʦʮʝʩʩ. ʇʦʩʣʝ ʚʳʭʦʜʘ ʠʟ 

ʟʠʤʥʝʡ ʩʧʷʯʢʠ ʤʘʩʩʘ ʪʝʣʘ ʟʚʝʨʴʢʦʚ ʚʘʨʴʠʨʫʝʪ ʥʘ ʫʨʦʚʥʝ ʛʦʜʦʚʦʛʦ ʤʠʥʠʤʫʤʘ. 

ɿʘʪʝʤ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʝʧʝʥʥʦʝ ʝʝ ʥʘʨʘʩʪʘʥʠʝ.  

ʆʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʵʪʦʣʦʛʠʯʝʩʢʠʭ ʘʜʘʧʪʘʮʠʡ ʟʠʤʦʩʧʷʱʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ 

ʷʚʣʷʝʪʩʷ ʟʘʧʘʩʘʥʠʝ ʢʦʨʤʦʚ. ɿʠʤʥʠʝ ʟʘʧʘʩʳ ʙʫʨʫʥʜʫʢʦʚ (Eutamias sibiricus Laxm.), 

ʩʦʩʪʦʷʱʠʝ ʠʟ ʦʨʝʭʦʚ ʢʝʜʨʘ, ʣʝʩʥʳʭ ʦʨʝʭʦʚ, ʨʘʟʣʠʯʥʳʭ ʩʝʤʷʥ, ʧʦʯʝʢ ʠ ʪ.ʜ., 

ʢʦʣʝʙʣʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 1,5-5ʢʛ (ɹʘʥʥʠʢʦʚ, 1954; ɸʥʫʬʨʠʝʚ, 2008). ɿʝʨʥʦʚʳʝ 

ʟʘʧʘʩʳ ʜʣʠʥʥʦʭʚʦʩʪʦʛʦ ʩʫʩʣʠʢʘ (Spermophilus undulatus) ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʝʩʥʦʡ 

ʧʦʩʣʝ ʚʳʭʦʜʘ ʠʟ ʩʧʷʯʢʠ (ɸʬʘʥʘʩʴʝʚ, 1953; Fisher, 1964). ɿʥʘʯʠʪʝʣʴʥʳʝ ʟʘʧʘʩʳ 

ʜʝʣʘʝʪ ʠ ʦʙʳʢʥʦʚʝʥʥʳʡ ʭʦʤʷʢ (Weinhold, 2004; ɹʦʣʴʰʘʢʦʚ, ɹʝʨʜʶʛʠʥ, 2005; 
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Malan, 2011), ʭʦʤʷʢ ʈʘʜʜʝ (ɹʝʤʝ, 1925; ʆʤʘʨʦʚ, 1995) ʠ ʭʦʤʷʢ ɹʨʘʥʜʪʘ (ʇʦʛʦʩʷʥ, 

1951).  

ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʠ ʩʨʦʢʠ ʚʳʭʦʜʘ ʞʠʚʦʪʥʳʭ ʠʟ ʟʠʤʥʝʡ ʩʧʷʯʢʠ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚʳʭʦʜ ʠʟ ʩʧʷʯʢʠ ʭʦʤʷʢʘ ʈʘʜʜʝ ʚ ʛʦʨʥʦʤ ɼʘʛʝʩʪʘʥʝ ʧʨʠʫʨʦʯʝʥ ʢ 

ʢʦʥʮʫ ʘʧʨʝʣʷ ʜʦ ʥʘʯʘʣʘ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʨʘʥʥʝʝ 

ʥʘʯʘʣʦ ʨʘʟʤʥʦʞʝʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʝʛʦʣʝʪʢʘʤ ʚ ʫʩʣʦʚʠʷʭ ʢʦʨʦʪʢʦʛʦ ʛʦʨʥʦʛʦ 

ʣʝʪʘ ʫʩʧʝʪʴ ʥʘʞʠʨʦʚʘʪʴʩʷ ʠ ʩʜʝʣʘʪʴ ʟʠʤʥʠʝ ʟʘʧʘʩʳ ʢʦʨʤʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʭ 

ʚʳʞʠʚʘʥʠʝ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ (ʄʘʛʦʤʝʜʦʚ, ʆʤʘʨʦʚ, 1994; ʆʤʘʨʦʚ, 1995; 

ʄʘʛʦʤʝʜʦʚ ʠ ʜʨ., 2001). ɸʥʘʣʠʟ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʨʘʟʤʥʦʞʝʥʠʷ 

ʩʘʤʦʢ ʞʝʣʪʦʛʦ ʩʫʩʣʠʢʘ (Spermophilus fulvus) ʠ ʠʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ ʚʣʦʞʝʥʠʷ ʠ ʫʩʧʝʭ ʩʘʤʦʢ ʥʝ 

ʟʘʚʠʩʷʪ ʦʪ ʚʦʟʨʘʩʪʘ, ʩʦʩʪʦʷʥʠʷ ʪʝʣʘ ʠʣʠ ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ 

ʠʩʪʦʨʠʠ ʩʘʤʢʠ. ɽʜʠʥʩʪʚʝʥʥʳʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʨʝʧʨʦʜʫʢʮʠʶ ʩʘʤʦʢ, 

ʷʚʣʷʶʪʩʷ ʩʨʦʢʠ ʚʳʭʦʜʘ ʠʟ ʟʠʤʥʝʡ ʩʧʷʯʢʠ: ʯʝʤ ʧʦʟʞʝ ʧʦʷʚʣʷʝʪʩʷ ʩʘʤʢʘ, ʪʝʤ 

ʤʝʥʴʰʝ ʤʘʩʩʘ ʧʦʪʦʤʩʪʚʘ ʠ ʪʝʤ ʤʝʥʴʰʝ ʜʝʪʝʥʳʰʝʡ ʚʳʞʠʚʘʝʪ (Vasilieva et al., 

2018). 

ʀʟʫʯʝʥʠʝ ʟʠʤʥʝʡ ʙʠʦʣʦʛʠʠ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʩʦʧʨʷʞʝʥʦ ʩʦ 

ʤʥʦʞʝʩʪʚʦʤ ʧʨʦʙʣʝʤ, ʥʦ ʩ ʧʦʷʚʣʝʥʠʝʤ ʦʨʠʛʠʥʘʣʴʥʳʭ ʪʝʨʤʦʜʘʪʯʠʢʦʚ ʧʦʷʚʠʣʘʩʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ ʜʦʩʪʦʚʝʨʥʫʶ ʢʘʨʪʠʥʫ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ ʟʘ ʚʝʩʴ 

ʧʝʨʠʦʜ ʟʠʤʥʝʡ ʩʧʷʯʢʠ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʜʦʩʪʦʚʝʨʥʦ ʚʳʷʚʠʪʴ ʪʠʧ ʩʧʷʯʢʠ (ʪʦʨʧʦʨ, 

ʦʙʣʠʛʘʪʥʘʷ ʠʣʠ ʬʘʢʫʣʴʪʘʪʠʚʥʘʷ) ʫ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʟʠʤʦʩʧʷʱʠʭ ʞʠʚʦʪʥʳʭ. 

ʆʜʥʠʤʠ ʠʟ ʧʝʨʚʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʨʤʦʥʘʢʦʧʠʪʝʣʝʡ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ 

ʧʦ ʠʟʤʝʥʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ ʚ ʧʝʨʠʦʜ ʟʠʤʥʝʡ ʩʧʷʯʢʠ ʜʣʷ ʦʙʳʢʥʦʚʝʥʥʦʡ 

ʩʣʝʧʫʰʦʥʢʠ (Ellobius talpinus) (ʇʝʪʨʦʚʩʢʠʡ ʠ ʜʨ., 2008). ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʪʝʨʤʦʥʘʢʦʧʠʪʝʣʝʡ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʧʦ ʦʙʣʠʛʘʪʥʳʤ ʛʠʙʝʨʥʘʪʦʨʘʤ: 

ʪʨʠʥʘʜʮʘʪʠʧʦʣʦʩʥʦʤʫ ʩʫʩʣʠʢʫ (Ictidomys tridecemlineatus) (Bouma et al., 2010), 

ʜʣʠʥʥʦʭʚʦʩʪʦʤʫ ʩʫʩʣʠʢʫ (S. undulatus), ʯʝʨʥʦʰʘʧʦʯʥʦʤʫ ʩʫʨʢʫ (M. camtschatica), 

ʘʨʢʪʠʯʝʩʢʦʤʫ ʩʫʩʣʠʢʫ (S. parryi), ʩʠʙʠʨʩʢʦʤʫ ʙʫʨʫʥʜʫʢʫ (T. sibiricus jacutensis) 

(ɸʥʫʬʨʠʝʚ ʠ ʜʨ., 2012; ɸʥʫʬʨʠʝʚ, 2015; ɸʥʫʬʨʠʝʚ, ʗʜʨʠʭʠʥʩʢʠʡ, 2019) ʠ 

ʙʝʣʦʛʨʫʜʦʛʦ ʝʞʘ (Erinaceus roumanicus) (ʈʫʪʦʚʩʢʘʷ ʠ ʜʨ., 2019). ʆʪʩʫʪʩʪʚʠʝ 
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ʟʠʤʥʝʡ ʩʧʷʯʢʠ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʫ ʩʝʨʦʛʦ ʭʦʤʷʯʢʘ (Cricetulus migratorius) (ʋʰʘʢʦʚʘ 

ʠ ʜʨ., 2012). ʂʨʫʛʣʦʛʦʜʠʯʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʧʨʝʨʳʚʘʝʤʘʷ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʤʠ 

ʪʦʨʧʦʨʘʤʠ, ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʚʩʝʭ ʪʨʝʭ ʚʠʜʦʚ ʨʦʜʘ Phodopus (sungorus, campbelli, 

roborovskii) (ʋʰʘʢʦʚʘ ʠ ʜʨ., 2010; ʋʰʘʢʦʚʘ ʠ ʜʨ., 2012; ʂʫʟʥʝʮʦʚʘ, 2019). ʉʧʷʯʢʘ 

ʩ ʢʦʨʦʪʢʠʤʠ ʧʝʨʠʦʜʘʤʠ ʛʠʧʦʪʝʨʤʠʠ ʠ ʥʝʨʝʛʫʣʷʨʥʳʤʠ ʧʝʨʠʦʜʘʤʠ ʥʦʨʤʦʪʝʨʤʠʠ 

ʦʙʥʘʨʫʞʝʥʥʘ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Allocricetulus (curtatus, eversmanni) (ʋʰʘʢʦʚʘ 

ʠ ʜʨ., 2010; ʌʝʦʢʪʠʩʪʦʚʘ ʠ ʜʨ., 2013; ʂʣʝʚʝʟʘʣʴ ʠ ʜʨ., 2015). ʌʘʢʫʣʴʪʘʪʠʚʥʘʷ 

ʩʧʷʯʢʘ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ Cricetus cricetus (Monecke, Wollnik, 2005; Weinhold, 2008; 

Malan, 2011; Siutz et. al., 2017; Surov et. al., 2019; ʂʣʝʚʝʟʘʣʴ ʠ ʜʨ., 2020). ɸ.ɺ. 

ʉʫʨʦʚʳʤ ʩ ʩʦʘʚʪʦʨʘʤʠ (2019) ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʦʙʳʢʥʦʚʝʥʥʳʝ ʭʦʤʷʢʠ, 

ʦʙʠʪʘʶʱʠʝ ʚ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʧʨʦʚʦʜʷʪ ʚ ʛʠʧʦʪʝʨʤʠʠ ʤʝʥʴʰʝ ʚʨʝʤʝʥʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʠʪʘʶʱʠʤʠ ʚ ʜʨʫʛʠʭ ʙʠʦʪʦʧʘʭ; ʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩ,̫ ʯʪʦ ʵʪʦ ʩʚʷʟʘʥʦ ʩ 

ʜʦʩʪʫʧʥʦʩʪʴʶ ʧʠʱʠ ʚ ʛʦʨʦʜʝ (Surov et al., 2019). ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ 

ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʧʦ Mesocricetus brandti (Yigit  et al., 2008; Batavia et al., 2013) ʠ 

Mesocricetus auratus (Chayama, 2016), ʢʦʪʦʨʳʝ ʧʦʢʘʟʳʚʘʶʪ 3 ï 4 ʜʥʝʚʥʳʝ ʧʝʨʠʦʜʳ 

ʛʠʧʦʪʝʨʤʠʠ, ʥʦ ʩ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ ʚʨʝʤʝʥʝʤ ʚ ʥʦʨʤʦʪʝʨʤʠʠ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʪʝʨʤʦʣʦʛʛʠʥʛʦʤ ʭʦʜ ʟʠʤʥʝʡ ʩʧʷʯʢʠ ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʠ ʧʦ 

çʟʘʧʠʩʠè ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʟʮʦʚ ʞʠʚʦʪʥʳʭ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʜʪʚʝʨʞʜʝʥ ʪʦʪ 

ʬʘʢʪ, ʯʪʦ ʫ ʩʫʨʢʦʚ, ʩʫʩʣʠʢʦʚ ʠ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʭʦʤʷʢʦʚ ʟʠʤʥʷʷ ʩʧʷʯʢʘ, 

ʦʪʨʘʞʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʩʫʪʦʯʥʳʭ ʩʣʦʷʭ ʜʝʥʪʠʥʘ, ʥʦ ʠ ʥʘ ʩʫʪʦʯʥʳʭ ʧʨʠʨʦʩʪʘʭ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʟʮʦʚ, ʛʜʝ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ çʟʦʥʫ ʩʧʷʯʢʠè 

(Goodwin et al., 2005; Goodwin, Ryckman, 2006; ʂʣʝʚʝʟʘʣʴ, ʃʦʙʢʦʚ, 2008; 

ʂʣʝʚʝʟʘʣʴ., ɸʥʫʬʨʠʝʚ, 2013, 2013ʘ; ʂʣʝʚʝʟʘʣʴ, ʑʝʧʦʪʢʠʥ, 2012; Batavia et al., 

2013; ʂʣʝʚʝʟʘʣʴ ʠ ʜʨ., 2015). ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʩʣʝʜʦʚʘʪʴ ʭʘʨʘʢʪʝʨ ʩʧʷʯʢʠ, 

ʧʨʠʚʣʝʢʘʷ ʤʫʟʝʡʥʳʝ ʢʦʣʣʝʢʮʠʠ ʢʘʢ ʩʦʚʨʝʤʝʥʥʳʭ, ʪʘʢ ʠ ʠʩʢʦʧʘʝʤʳʭ ʛʨʳʟʫʥʦʚ. 

ʇʨʠ ʵʪʦʤ ʚ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ çʟʦʥʳ ʩʧʷʯʢʠè ʥʘ ʨʝʟʮʘʭ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʤʝʞʚʠʜʦʚʳʝ ʨʘʟʣʠʯʠʷ (ʂʣʝʚʝʟʘʣʴ, ʃʦʙʢʦʚ, 2008; ʂʣʝʚʝʟʘʣʴ, 

ɸʥʫʬʨʠʝʚ, 2013ʘ; ʂʣʝʚʝʟʘʣʴ ʠ ʜʨ., 2015; 2018). ʅʘʠʤʝʥʝʝ ʠʟʫʯʝʥʥʳʤʠ ʚ ʵʪʦʤ 

ʧʣʘʥʝ ʜʦ ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʦʩʪʘʚʘʣʘʩʴ ʛʨʫʧʧʘ ʟʠʤʦʩʧʷʱʠʭ ʭʦʤʷʢʦʦʙʨʘʟʥʳʭ. ɺ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʫ ʭʦʤʷʢʘ ɹʨʘʥʜʪʘ Mesocricetus brandti (Batavia et al., 2013) 
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ʠ ʭʦʤʷʯʢʦʚ ʨʦʜʘ Allocricetulus (ʂʣʝʚʝʟʘʣʴ ʠ ʜʨ., 2015) ʟʠʤʥʷʷ ʩʧʷʯʢʘ ʦʪʨʘʞʘʣʘʩʴ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʟʮʦʚ ʩʦʚʝʨʰʝʥʥʦ ʠʥʘʯʝ, ʯʝʤ ʫ ʩʫʩʣʠʢʦʚ ʠ ʩʫʨʢʦʚ, ʫ ʢʦʪʦʨʳʭ 

ʯʝʪʢʦ ʚʳʨʘʞʝʥʦ ʠʟʤʝʥʝʥʠʝ ʛʨʘʥʠʮʳ ʵʤʘʣʠ ʠ ʜʝʥʪʠʥʘ ʥʘʜ ʫʯʘʩʪʢʦʤ ʦʯʝʥʴ ʫʟʢʠʭ 

ʧʨʠʨʦʩʪʦʚ (ʂʣʝʚʝʟʘʣʴ, ʃʦʙʢʦʚ, 2008; ʂʣʝʚʝʟʘʣʴ, ʑʝʧʦʪʢʠʥ, 2012). 

ʇʦʩʣʝ ʚʳʭʦʜʘ ʞʠʚʦʪʥʳʭ ʠʟ ʩʧʷʯʢʠ ʭʘʨʘʢʪʝʨ ʩʫʪʦʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ 

ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ. ʇʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, ʠ ʥʘ ʧʨʠʤʝʨʝ 

ʨʷʜʘ ʚʠʜʦʚ ʧʦʜʪʚʝʨʞʜʝʥʦ ʧʨʷʤʳʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ, ʯʪʦ ʨʠʪʤ ʩʫʪʦʯʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʠʤʝʝʪ ʚʠʜʦʩʧʝʮʠʬʠʯʥʳʡ ʭʘʨʘʢʪʝʨ (ɽʨʜʘʢʦʚ, 1984; ʉʦʢʦʣʦʚ ʠ ʜʨ., 

1978). ʈʠʪʤʳ ʩʫʪʦʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʫʥʠʚʝʨʩʘʣʴʥʳ ʩʨʝʜʠ ʞʠʚʦʪʥʳʭ ʠ 

ʘʜʘʧʪʠʨʦʚʘʥ rʢ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʠʰʝ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʜʘ. 

ɺ ʮʝʣʦʤ ʩʬʦʨʤʫʣʠʨʦʚʘʣʦʩʴ ʤʥʝʥʠʝ, ʯʪʦ ʫ ʤʥʦʛʠʭ ʞʠʚʦʪʥʳʭ, ʦʪ 

ʦʜʥʦʢʣʝʪʦʯʥʳʭ ʜʦ ʯʝʣʦʚʝʢʘ (Aschof, 1960; Pengelley et al., 1976), ʚ ʭʦʜʝ ʵʚʦʣʶʮʠʠ 

ʨʘʟʚʠʣʦʩʴ ʯʫʚʩʪʚʦ ʚʨʝʤʝʥʠ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʜʝʡʩʪʚʠʠ ʵʥʜʦʛʝʥʥʳʭ ʯʘʩʦʚ, 

ʟʘʭʚʘʪʳʚʘʝʤʳʭ ʵʢʟʦʛʝʥʥʳʤʠ ʨʠʪʤʘʤʠ. ʂʦʥʮʝʧʮʠʶ ʦʙ ʵʢʟʦʛʝʥʥʦʡ ʨʝʛʫʣʷʮʠʠ 

ʮʠʨʢʘʜʥʳʭ ʨʠʪʤʦʚ ʦʪʩʪʘʠʚʘʣ ʌ. ɹʨʘʫʥ (ɹʨʘʫʥ, 1977), ʥʦ ʨʷʜ ʜʘʥʥʳʭ ʛʦʚʦʨʠʪ ʦ 

ʪʦʤ, ʯʪʦ ʨʠʪʤʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʣʠʥʥʦ ʵʥʜʦʛʝʥʥʳʤʠ (Marler, Hamilton, 1966). 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʮʠʨʢʘʜʥʳʭ ʨʠʪʤʦʚ ʛʝʥʝʪʠʯʝʩʢʠʝ 

(Aschof, 1960). ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʵʪʠʭ ʨʠʪʤʦʚ ʠʤʝʶʪ ʧʨʠʤʝʨʥʦ 24-ʯʘʩʦʚʫʶ 

ʧʝʨʠʦʜʠʯʥʦʩʪʴ  ʠ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʳ ʩ ʝʞʝʜʥʝʚʥʳʤ ʩʚʝʪʦʚʳʤ ʮʠʢʣʦʤ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʫʶʪʩʷ ʪʠʧʠʯʥʳʝ ʜʣʷ ʚʠʜʦʚ ʤʦʜʝʣʠ ʘʢʪʠʚʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ: 

ʜʥʝʚʥʘʷ, ʥʦʯʥʘʷ ʠ ʩʫʤʝʨʝʯʥʘʷ (Marques, Waterhouse, 2013; Saper, 2013). ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʩʤʝʥʷʝʤʳʭ ʜʨʫʛ ʜʨʫʛʘ ʧʝʨʠʦʜʦʚ ʜʝʷʪʝʣʴʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʠ ʧʦʢʦʷ ʩʫʪʦʯʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʨʘʟʜʝʣʷʶʪ ʥʘ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ. 

ʄʦʜʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʚ ʚʠʜʝ ʦʜʥʦʚʝʨʰʠʥʥʦʡ ʢʨʠʚʦʡ, ʩʚʦʡʩʪʚʝʥʥʘ, ʥʘʧʨʠʤʝʨ, 

ʙʘʨʩʫʢʫ (Meles meles), ʭʦʭʣʘʪʦʤʫ ʜʠʢʦʙʨʘʟʫ (Hystrix cristata), ʣʘʩʢʦʚʠʜʥʦʤʫ 

ʣʝʤʫʨʫ (Lepilemur mustelinus) ʠ ʰʠʤʧʘʥʟʝ (Pan troglodytes). ɹʠʤʦʜʘʣʴʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ, ʚ ʚʠʜʝ ʜʚʫʭʚʝʨʰʠʥʥʦʡ ʢʨʠʚʦʡ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʘ ʫ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ 

ʣʝʪʫʯʠʭ ʤʳʰʝʡ (Micro chiroptera), ʩʫʩʣʠʢʦʚ (Spermophilus), ʩʫʨʢʦʚ (Marmota) ʠ 

ʣʝʩʥʦʡ ʤʳʰʠ (Apodemus silvaticus) (ɹʘʨʘʙʘʰ-ʅʠʢʠʬʦʨʦʚ, ʌʦʨʤʦʟʦʚ, 1963; 

ɻʣʫʰʘʢʦʚʘ ʠ ʜʨ., 2006). ʇʦʣʠʤʦʜʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ (ʚ ʚʠʜʝ ʤʥʦʛʦʚʝʨʰʠʥʥʦʡ 
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ʢʨʠʚʦʡ) ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʟʝʤʣʝʨʦʝʢ (Soricidae), ʢʦʰʝʢ (Felidae), ʝʥʦʪʦʚʠʜʥʦʡ 

ʩʦʙʘʢʠ (Nyctereutes procyonoides) ʠ ʧʦʣʝʚʦʢ (Arvicolinae) (ʊʫʧʠʢʦʚʘ, ʂʫʣʠʢ, 1954). 

ʅʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʨʠʪʤʳ ʧʦʢʦʷ ʠ ʘʢʪʠʚʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʞʠʚʦʪʥʦʤ ʤʠʨʝ 

ʪʘʢ ʰʠʨʦʢʦ. ɽʩʣʠ ʥʦʯʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʝʚʳʛʦʜʥʘ, ʣʫʯʰʝ ʚʩʝʛʦ ʩʠʜʝʪʴ ʥʝʧʦʜʚʠʞʥʦ 

ʚ ʥʘʜʝʞʥʦʤ ʤʝʩʪʝ ʠ ʩʦʭʨʘʥʷʪʴ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝ ʵʥʝʨʛʠʠ, ʠ ʥʘʦʙʦʨʦʪ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʞʠʚʦʪʥʳʭ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʨʘʟʣʠʯʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʜʥʝʤ ʠ 

ʥʦʯʴʶ. ʊʘʢʠʝ ʠʟʤʝʥʝʥʠʷ ʜʝʡʩʪʚʫʶʪ ʥʘ ʥʠʭ ʢʘʢ ʧʨʷʤʦ, ʪʘʢ ʠ ʢʦʩʚʝʥʥʦ. ʅʘʧʨʠʤʝʨ, 

ʧʦʜ ʚʣʠʷʥʠʝʤ ʢʦʣʝʙʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʦʩʚʝʱʝʥʥʦʩʪʠ ʠ ʪ.ʧ. ʤʦʛʫʪ ʤʝʥʷʪʴʩʷ 

ʜʦʩʪʫʧʥʦʩʪʴ ʧʠʱʠ ʠ ʯʠʩʣʦ ʭʠʱʥʠʢʦʚ. ʇʨʠʩʧʦʩʘʙʣʠʚʘʷʩʴ ʢ ʨʘʟʣʠʯʠʷʤ ʫʩʣʦʚʠʡ 

ʜʥʝʤ ʠ ʥʦʯʴʶ, ʞʠʚʦʪʥʦʝ ʧʨʦʠʟʚʦʜʠʪ ʩʫʪʦʯʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʤʥʦʛʠʤʠ ʪʠʧʘʤʠ ʧʦʚʝʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʙʨʘʟʫʶʪ 

ʨʘʩʧʦʨʷʜʦʢ, ʧʦʚʪʦʨʷʶʱʠʡʩʷ ʩ ʥʝʙʦʣʴʰʠʤʠ ʦʪʢʣʦʥʝʥʠʷʤʠ ʠʟʦ ʜʥʷ ʚ ʜʝʥʴ. ʄʦʞʥʦ 

ʟʘʤʝʪʠʪʴ, ʯʪʦ ʢʘʞʜʳʡ ʪʠʧ ʘʢʪʠʚʥʦʩʪʠ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʩʣʝʜʦʚʘʪʴ ʪʠʧʠʯʥʦʤʫ 

ʩʫʪʦʯʥʦʤʫ ʨʠʪʤʫ. çʈʝʞʠʤ ʜʥʷè ʚ ʮʝʣʦʤ ʫ ʞʠʚʦʪʥʳʭ ʠʟʫʯʝʥ ʜʦʚʦʣʴʥʦ ʧʣʦʭʦ 

(Daan, 1984), ʥʦ ʩʫʪʦʯʥʳʝ ʨʠʪʤʳ ʧʨʠʚʣʝʢʣʠ ʢ ʩʝʙʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʮʠʨʢʘʜʥʳʤ ʯʘʩʘʤ (Rusak, Boulos, 1981). 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ, ʦʧʠʩʳʚʘʶʱʠʭ ʤʝʭʘʥʠʟʤʳ, ʣʝʞʘʱʠʝ ʚ 

ʦʩʥʦʚʝ ʤʦʜʝʣʝʡ ʘʢʪʠʚʥʦʩʪʠ, ʚʣʠʷʥʠʝ ʚʥʝʰʥʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʝʨʝʤʝʥʥʳʭ ʥʘ ʵʪʠ 

ʤʦʜʝʣʠ ʙʳʣʠ ʧʣʦʭʦ ʠʟʫʯʝʥʳ ʠ ʥʝ ʦʯʝʥʴ ʭʦʨʦʰʦ ʧʦʥʷʪʳ (Enright, 1970; Halle, 

1993), ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʠʟ-ʟʘ ʪʨʫʜʥʦʩʪʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʦʡ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʘʢʪʠʚʥʦʩʪʴ 

ʞʠʚʦʪʥʳʭ (DeCoursey et al., 2000). 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʚʦʝʡ ʵʢʦʣʦʛʠʠ, ʞʠʚʦʪʥʳʝ ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ ʪʘʢʦʛʦ 

ʩʫʪʦʯʥʦʛʦ ʨʘʩʧʦʨʷʜʢʘ, ʢʦʪʦʨʳʡ ʤʘʢʩʠʤʘʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʮʝʥʥʦʩʪʴ ʨʘʟʥʳʭ ʚʠʜʦʚ 

ʝʛʦ ʘʢʪʠʚʥʦʩʪʠ ʜʣʷ ʚʳʞʠʚʘʥʠʷ. ʇʦʣʫʯʝʥʳ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʤʝʞʚʠʜʦʚʦʛʦ 

ʩʦʮʠʘʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʨʠʪʤʠʢʫ ʧʦʚʝʜʝʥʠʷ. ʊʘʢ, ʢʘʙʘʥ (Sus scrofa) ʚ ʧʨʠʨʦʜʥʳʭ 

ʙʝʟʦʧʘʩʥʳʭ ʫʩʣʦʚʠʷʭ ʷʚʣʷʝʪʩʷ ʜʥʝʚʥʳʤ ʞʠʚʦʪʥʳʤ, ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ 

ʦʪ ʞʠʣʴʷ ʯʝʣʦʚʝʢʘ ʢʘʙʘʥ ʠʤʝʝʪ ʧʠʢ ʘʢʪʠʚʥʦʩʪʠ ʚ ʪʝʤʥʦʝ ʚʨʝʤʷ (ʈʫʩʘʢʦʚ, 

ʊʠʤʦʬʝʝʚʘ, 1984). 

ɹʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʛʨʳʟʫʥʦʚ ʦʢʘʟʳʚʘʝʪ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, 
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ʚʣʘʞʥʦʩʪʴ, ʦʩʘʜʢʠ ʠ ʥʘʣʠʯʠʝ ʝʜʳ (Mrosovsky, 2003; Dunlap et al., 2004; Gattermann, 

2008; Fritzsche, 2009; Simeonovska-Nikolova, Dekov, 2013). ʃʝʪʦʤ, ʚ ʯʘʩʳ ʥʘʠʙʦʣʝʝ 

ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʙʦʣʴʰʠʥʩʪʚʘ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ; ʦʥʠ ʫʢʨʳʚʘʶʪʩʷ ʚ ʥʦʨʘʭ ʠ ʪ. ʧ. ʫʙʝʞʠʱʘʭ, ʯʪʦ ʧʨʝʜʦʭʨʘʥʷʝʪ ʠʭ 

ʦʪ ʧʝʨʝʛʨʝʚʘ. 

ʉʚʷʟʴ ʨʠʪʤʠʢʠ ʘʢʪʠʚʥʦʩʪʠ ʩ ʪʠʧʦʤ ʧʠʪʘʥʠʷ ʦʪʯʝʪʣʠʚʝʡ ʚʩʝʛʦ ʚʳʨʘʞʝʥʘ ʫ 

ʥʦʯʥʳʭ ʠ ʢʨʫʛʣʦʩʫʪʦʯʥʦ ʘʢʪʠʚʥʳʭ ʚʠʜʦʚ. ʄʥʦʛʦʬʘʟʥʦʩʪʴ ʩʫʪʦʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʨʷʜʘ ʤʳʰʝʚʠʜʥʳʭ ʛʨʳʟʫʥʦʚ, ʟʝʤʣʝʨʦʝʢ ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ 

ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʦʥʠ ʚʳʥʫʞʜʝʥʳ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʥʘʧʦʣʥʷʪʴ ʞʝʣʫʜʦʢ ʧʠʱʝʡ, 

ʧʦʩʢʦʣʴʢʫ ʦʙʝʩʧʝʯʠʪʴ ʩʝʙʝ ʩʫʪʦʯʥʫʶ ʢʦʨʤʦʚʫʶ ʥʦʨʤʫ ʟʘ ʦʜʠʥ ʧʨʠʝʤ ʦʥʠ ʥʝ 

ʤʦʛʫʪ. ɽʚʨʦʧʝʡʩʢʘʷ ʣʝʩʥʘʷ (Apodemus sylvaticus), ʞʝʣʪʦʛʦʨʣʘʷ (Apodemus 

flavicollis), ʷʧʦʥʩʢʘʷ ʣʝʩʥʘʷ (Apodemus speciosus) ʠ ʧʦʣʝʚʘʷ (Apodemus agrarius) 

ʤʳʰʠ ʘʢʪʠʚʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʦʯʴʶ ʠ ʤʦʛʫʪ ʚ ʜʥʝʚʥʦʝ ʚʨʝʤʷ ʥʝ ʚʳʭʦʜʠʪʴ ʠʟ 

ʛʥʝʟʜʘ ʚ ʪʝʯʝʥʠʝ 2-8 ʯʘʩʦʚ. ʊʘʢʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ ʧʝʨʝʨʳʚʳ ʧʦʠʩʢʘ ʠ ʧʦʝʜʘʥʠʷ 

ʢʦʨʤʘ ʩʨʝʜʠ ʤʝʣʢʠʭ ʛʨʳʟʫʥʦʚ ʩʚʦʡʩʪʚʝʥʥʳ ʪʦʣʴʢʦ ʚʠʜʘʤ, ʧʠʪʘʶʱʠʤʩʷ 

ʚʳʩʦʢʦʢʘʣʦʨʠʡʥʦʡ ʧʠʱʝʡ ð ʩʝʤʝʥʘʤʠ, ʦʨʝʭʘʤʠ, ʥʘʩʝʢʦʤʳʤʠ, ʥʘʩʳʱʘʶʱʠʤʠ 

ʟʚʝʨʴʢʦʚ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʟʥʘʯʠʪʝʣʴʥʳʡ ʩʨʦʢ (ʊʫʧʠʢʦʚʘ, ʂʫʣʠʢ, 1954). 

ɹʦʣʴʰʠʥʩʪʚʦ ʤʝʣʢʠʭ ʚʠʜʦʚ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚʝʜʫʪ ʥʦʯʥʦʡ ʦʙʨʘʟ ʞʠʟʥʠ, 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʩʥʠʟʠʪʴ ʜʘʚʣʝʥʠʝ ʭʠʱʥʠʢʦʚ (Halle, 1993; Moreno et al., 

1996; Levy et al., 2012; Gerkema et al., 2013; Van der Vinne et al., 2015). ʌʝʥʥ ʠ 

ʄʘʢʜʦʥʘʣʴʜ (1995) ʥʘʙʣʶʜʘʷ ʟʘ ʩʫʪʦʯʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʩʝʨʳʭ ʢʨʳʩ (Rattus 

norvegicuus) ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʦʥʠ ʙʳʣʠ ʘʢʪʠʚʥʳ ʚ ʪʝʯʝʥʠʝ ʜʥʷ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ 

ʥʘʧʘʜʝʥʠʷ ʘʢʪʠʚʥʳʭ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ ʣʠʩ (Vulpes vulpes) (Fenn, Macdonald, 1995). 

ʂʦʡʦʪʳ (Canis latrans), ʧʦʜʚʝʨʛʘʶʱʠʝʩʷ ʯʝʣʦʚʝʯʝʩʢʦʤʫ ʧʨʝʩʣʝʜʦʚʘʥʠʶ ʚ ʪʝʯʝʥʠʝ 

ʜʥʷ, ʚʝʣʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʥʦʯʥʦʡ ʦʙʨʘʟ ʞʠʟʥʠ, ʥʦ ʢʦʛʜʘ ʧʨʝʩʣʝʜʦʚʘʥʠʷ 

ʧʨʝʢʨʘʪʠʣʠʩʴ, ʘʢʪʠʚʥʦʩʪʴ ʩʤʝʩʪʠʣʘʩʴ ʥʘ ʙʦʣʝʝ ʩʚʝʪʣʦʝ ʚʨʝʤʷ ʩʫʪʦʢ (Kitchen et. al., 

2000). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʞʠʚʘʝʤʦʩʪʴ ʟʠʤʦʩʧʷʱʠʭ ʞʠʚʦʪʥʳʭ ʚ ʣʝʪʥʠʡ ʘʢʪʠʚʥʳʡ 

ʧʝʨʠʦʜ ʟʘʚʠʩʠʪ, ʢʘʢ ʦʪ ʠʭ ʩʧʦʩʦʙʥʦʩʪʠ ʠʟʙʝʛʘʪʴ ʭʠʱʥʠʢʦʚ, ʪʘʢ ʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ 

ʚʨʝʤʝʥʠ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ ʧʦʣʝ ʜʣʷ ʥʘʞʠʨʦʚʢʠ ʠ ʟʘʧʘʩʘʥʠʷ ʢʦʨʤʦʚ (Sih, 1980; 

McNamara, Houston, 1987; Lima, Dill , 1990). ɾʠʚʦʪʥʳʝ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʜʠʣʝʤʤʦʡ, 
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ʚ ʢʦʪʦʨʦʡ ʫʚʝʣʠʯʝʥʠʝ ʚʨʝʤʝʥʠ ʘʢʪʠʚʥʦʩʪʠ ʚ ʧʦʣʝ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʥʦʤʫ ʨʠʩʢʫ 

ʛʠʙʝʣʠ ʦʪ ʭʠʱʥʠʯʝʩʪʚʘ (Lima, Dill , 1990; Brown, Kotler, 2004; Verdolin, 2006). ɼʣʷ 

ʚʳʞʠʚʘʥʠʷ ʞʠʚʦʪʥʳʝ ʜʦʣʞʥʳ ʩʙʘʣʘʥʩʠʨʦʚʘʪʴ ʵʪʦʪ ʢʦʤʧʨʦʤʠʩʩ ʪʘʢ, ʯʪʦʙʳ 

ʩʫʪʦʯʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʙʳʣʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚ ʧʝʨʠʦʜʳ, ʢʦʛʜʘ ʥʘʠʤʝʥʴʰʠʡ ʨʠʩʢ 

ʛʠʙʝʣʠ ʦʪ ʭʠʱʥʠʢʦʚ, ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʝʰʠʪʴ ʩʚʦʠ ɻ ʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ. ʊʘʢ, 

ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʘʢʪʠʚʥʦʩʪʴ ʜʥʝʚʥʘʷ ʩ ʪʝʤ, ʯʪʦʙʳ 

ʠʟʙʝʞʘʪʴ ʧʨʝʩʩʘ ʭʠʱʥʠʢʦʚ (Halle, 1993; Moreno et al. 1996; Gerkema et al. 2013). 

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʚ ʦʪʚʝʪ ʥʘ ʜʝʬʠʮʠʪ ʢʦʨʤʦʚ ʠʣʠ ʜʝʡʩʪʚʠʝ ʜʨʫʛʠʭ 

ʬʘʢʪʦʨʦʚ, ʚʦʟʤʦʞʥʳ ʠ ʚʨʝʤʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʫʪʦʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (Roll et al. 

2006; Van der Vinne et al., 2014; Bennie et al., 2014). ɺ ʮʝʣʦʤ, ʤʥʦʛʠʤ 

ʤʣʝʢʦʧʠʪʘʶʱʠʤ ʩʚʦʡʩʪʚʝʥʥʘ ʙʦʣʴʰʘʷ ʧʣʘʩʪʠʯʥʦʩʪʴ ʠ ʣʘʙʠʣʴʥʦʩʪʴ ʨʠʪʤʘ 

ʘʢʪʠʚʥʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʤ ʧʨʠʩʧʦʩʘʙʣʠʚʘʪʴʩʷ ʢ ʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ 

ʠ ʦʙʝʩʧʝʯʠʪʴ ʥʘʠʣʫʯʰʫʶ ʚʳʞʠʚʘʝʤʦʩʪʴ. 

ɺ 90-ʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʦʣʷʭ 

ʍʫʥʟʘʭʩʢʦʛʦ ʧʣʘʪʦ, ʘʢʪʠʚʥʦʩʪʴ ʭʦʤʷʢʘ ʈʘʜʜʝ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʣʘʩʴ, ʢʘʢ 

ʪʦʣʴʢʦ ʥʘʯʠʥʘʣʠʩʴ ʦʩʝʥʥʠʝ ʨʘʙʦʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʫʙʦʨʢʦʡ ʫʨʦʞʘʷ (ʆʤʘʨʦʚ, 1995). 

ʕʪʠ ʜʘʥʥʳʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʢʦʥʪʨʦʣʴ ʨʠʪʤʦʚ ʘʢʪʠʚʥʦʩʪʠ ʫ ʭʦʤʷʢʦʚ ʥʘʤʥʦʛʦ 

ʩʣʦʞʥʝʝ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʝʝ ʢ ʬʘʢʪʦʨʘʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʯʝʤ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ 

ʨʘʥʥʝʝ (Fritzsche, 2008; Gatterman et. al., 2008). 

ʉʫʪʦʯʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʤʥʦʛʠʭ ʞʠʚʦʪʥʳʭ ʠʟʫʯʘʣʘʩʴ ʠ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʨʘʚʥʠʪʴ ʠʭ ʩ ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʠ ʧʦʧʳʪʘʪʴʩʷ ʥʘʡʪʠ ʦʙʲʷʩʥʝʥʠʝ ʨʘʟʣʠʯʠʡ, ʝʩʣʠ ʪʘʢʦʚʳʝ ʠʤʝʶʪʩʷ. ɺ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʨʠʪʤʘʤʠ ʘʢʪʠʚʥʦʩʪʠ 

ʨʘʟʣʠʯʥʳʭ ʛʨʳʟʫʥʦʚ (Wendt, 1989a; Wollnik et al., 1991; Wassmer, 1997). ɺ 

ʦʩʥʦʚʥʦʤ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʩʝ ʧʨʠʤʝʨʥʦ 20 ʠʟʚʝʩʪʥʳʭ 

ʚʠʜʦʚ ʭʦʤʷʯʢʦʚ, ʚʝʜʫʪ ʥʦʯʥʦʡ ʦʙʨʘʟ ʞʠʟʥʠ (ʈʘʣʣʴ, 1941; Eibl-Eibesfeldt, 1953; 

Aschoff, 1973; Nehay et. al., 1977; ɺʝʨʝʚʢʠʥ, ʄʠʨʦʥʦʚ, 1984; Gattermann, 1984; 

Refinetti, 1992; Wollnik, Schmidt, 1995; Mrosovsky, 1998; Wynne-Edwards, 1999; 

Smale et al., 2003; Weinert, 2009). 

ʆʜʠʥ ʠʟ ʢʣʘʩʩʠʯʝʩʢʠʭ ʚʠʜʦʚ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ 
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ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʠʪʤʦʚ ʘʢʪʠʚʥʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʩʠʨʠʡʩʢʠʡ ʭʦʤʷʢ (Mesocricetus 

auratus). ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ, ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʜʣʷ ʩʠʨʠʡʩʢʦʛʦ ʭʦʤʷʢʘ 

ʭʘʨʘʢʪʝʨʥʘ ʥʦʯʥʘʷ ʬʦʨʤʘ ʘʢʪʠʚʥʦʩʪʠ (Gattermann, 1983; Refinetti, 1992; 

Mrosovsky, 1998; Gatterman et al., 2008), ʚ ʜʠʢʦʡ ʧʨʠʨʦʜʝ ʩʘʤʢʠ ʙʳʣʠ ʘʢʪʠʚʥʳ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʜʥʝʚʥʦʝ ʚʨʝʤʷ, ʘ ʩʘʤʮʳ - ʚ ʪʝʯʝʥʠʝ 24 - ʯʘʩʦʚʦʛʦ ʧʝʨʠʦʜʘ 

(Weinert et al., 2001; Johnston, 2005, 2006). ʇʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʘʢʪʠʚʥʦʩʪʴ  ʚ 

ʩʚʝʪʣʦʝ ʚʨʝʤʷ ʩʫʪʦʢ, ʥʘʙʣʶʜʘʶʱʘʷʩʷ ʫ ʩʘʤʦʢ ʭʦʤʷʢʦʚ, ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʘ 

ʥʝʩʢʦʣʴʢʠʤʠ ʬʘʢʪʦʨʘʤʠ: ʠʟʙʝʛʘʥʠʝ ʥʦʯʥʳʭ ʭʠʱʥʠʢʦʚ, ʠʟʙʝʛʘʥʠʝ ʥʠʟʢʦʡ ʥʦʯʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ (Gatterman et al., 2008). ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ 

ʭʦʤʷʢʠ ʦʛʨʘʥʠʯʠʚʘʶʪ ʩʚʦʶ ʘʢʪʠʚʥʦʩʪʴ ʚʦ ʠʟʙʝʞʘʥʠʝ ʚʳʩʦʢʠʭ ʧʦʣʫʜʝʥʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨ (Fritzsche et al., 2008; Simeonovska-Nikolova, Dekov, 2013). 

ʅʝʧʨʦʜʦʣʞʠʪʝʣʴʥʘʷ ʩʫʪʦʯʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʘʤʢʠ ʩʙʘʣʘʥʩʠʨʦʚʘʣʠ 

ʢʦʨʤʦʚʳʝ ʧʦʪʨʝʙʥʦʩʪʠ, ʦʧʘʩʥʦʩʪʠ ʥʘʧʘʜʝʥʠʡ ʭʠʱʥʠʢʦʚ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʡ 

ʪʝʧʣʦʚʦʡ ʩʪʨʝʩʩ.  

ʆʙʲʷʩʥʷʷ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʘʢʪʠʚʥʦʩʪʴʶ ʞʠʚʦʪʥʳʭ ʚ ʧʨʠʨʦʜʝ ʠ ʚ ʥʝʚʦʣʝ 

ʃʝʚʠ ʩ ʩʦʘʚʪʦʨʘʤʠ (2007) ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʣʘʙʦʨʘʪʦʨʥʳʝ ʟʦʣʦʪʳʝ ʢʦʣʶʯʠʝ ʤʳʰʠ 

(Acomys russatus) ʚʝʜʫʪ ʥʦʯʥʦʡ ʦʙʨʘʟ ʞʠʟʥʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ, ʚ ʧʨʠʨʦʜʝ ʘʢʪʠʚʥʳ 

ʜʥʝʤ (Levy et al., 2007). ʆʥʠ ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʧʨʠʨʦʜʥʳʝ ʩʠʛʥʘʣʳ ʚ ʧʦʣʝ 

ʤʘʩʢʠʨʫʶʪ ʚʥʫʪʨʝʥʥʠʝ ʨʠʪʤʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʳ ʧʦʣʫʯʘʝʤ ʢʘʨʪʠʥʫ ʘʢʪʠʚʥʦʩʪʠ, 

ʢʦʪʦʨʘʷ ʨʘʟʣʠʯʘʝʪʩʷ ʚ ʧʦʣʝ ʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ.  

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʤʳ ʥʝ ʟʥʘʝʤ, ʢʘʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ ʭʦʤʷʢʠ 

ʚʥʫʪʨʠ ʩʚʦʝʡ ʥʦʨʳ. ʇʦʧʳʪʢʠ ʧʦʣʫʯʠʪʴ ʵʪʠ ʜʘʥʥʳʝ ʙʳʣʠ ʥʝʫʜʘʯʥʳʤʠ ʠʟ-ʟʘ 

ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʥʠʤʘʶʪ ʤʥʦʛʠʝ 

ʚʦʧʨʦʩʳ ʦʙ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʝʨʝʤʝʥʥʳʭ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪ ʢʘʨʪʠʥʫ ʘʢʪʠʚʥʦʩʪʠ 

ʠ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʣʘʙʦʨʘʪʦʨʥʳʤʠ ʠ ʧʦʣʝʚʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʨʠʪʤʘʭ ʘʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʟʣʠʯʥʳʝ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʟʘʧʠʩʠ, ʪʘʢʠʝ ʢʘʢ ʙʝʛʦʚʳʝ ʢʦʣʝʩʘ ʠ ʥʘʢʣʦʥʷʝʤʳʝ ʢʣʝʪʢʠ 

(Decoursey, 1964; Ashby, 1972; Gattermann, 2004). ʅʝʜʦʩʪʘʪʢʦʤ ʪʘʢʦʡ ʬʦʨʤʳ 

ʟʘʧʠʩʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥ ʚʳʙʠʨʘʝʪ ʪʦʣʴʢʦ ʦʜʠʥ ʢʨʠʪʝʨʠʡ ʘʢʪʠʚʥʦʩʪʠ. 

ʄʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʨʠʪʤʦʚ ʘʢʪʠʚʥʦʩʪʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ 
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ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʘ ʜʘʥʥʳʭ ʧʦ ʘʢʪʠʚʥʦʩʪʠ ʚ ʧʦʣʝ ʦʯʝʥʴ ʤʘʣʦ (Smale et al., 

2003; Morgan, 2004; Calisi, Bentley, 2009). ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʧʦʣʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʠʪʤʘʭ ʠ ʠʭ ʧʣʘʩʪʠʯʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʩʰʠʨʠʪʴ ʜʠʘʧʘʟʦʥ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʧʨʦʚʦʜʠʤʳʭ ʚ ʥʝʚʦʣʝ ʠ ʚ ʧʨʠʨʦʜʥʳʭ 

ʫʩʣʦʚʠʷʭ (Smale et al., 2003). 

ɼʣʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʭʦʤʷʢʦʚ ʧʦʢʘʟʘʥʳ ʨʘʟʣʠʯʥʳʝ ʢʘʨʪʠʥʳ ʘʢʪʠʚʥʦʩʪʠ. 

ɼʣʷ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʭʦʤʷʢʘ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʨʠʪʤʘʤ ʘʢʪʠʚʥʦʩʪʠ ʢʘʢ ʚ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ (Karaseva, Shalaeva, 1965; ɹʝʨʜʶʛʠʥ, ɹʦʣʴʰʘʢʦʚ, 1998; 

Ziomek et al., 2011), ʪʘʢ ʠ ʚ ʣʘʙʦʨʘʪʦʨʠʥʳʭ (Wollnik et al., 1991) ʠ ʚ ʧʦʣʫ-

ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ (Monecke, Wollnik, 2005). ʍʦʤʷʢʠ ʧʨʠʩʧʦʩʘʙʣʠʚʘʶʪʩʷ ʢ 

ʩʝʟʦʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʪʘʢʞʝ ʢʘʢ, ʢ ʝʞʝʛʦʜʥʳʤ ʨʠʪʤʘʤ 

ʨʝʧʨʦʜʫʢʮʠʠ ʠ ʤʘʩʩʳ ʪʝʣʘ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʵʥʜʦʛʝʥʥʳʭ 

ʮʠʨʢʘʜʥʳʭ ʯʘʩʦʚ (Stumpf, Weinert, 2011). ʇʝʨʠʦʜʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʬʦʪʦʧʝʨʠʦʜʘ 

ʨʝʛʫʣʠʨʫʶʪʩʷ ʮʠʨʢʘʜʥʳʤʠ ʯʘʩʘʤʠ ʚ ʪʝʯʝʥʠʝ 365 ʜʥʝʡ (Monecke, Wollnik, 2003). 

ɼʣʷ ʭʦʤʷʢʘ ʛʦʜ ʥʘʯʠʥʘʝʪʩʷ, ʢʦʛʜʘ ʦʥ ʥʘʭʦʜʠʪʩʷ ʛʣʫʙʦʢʦ ʚ ʥʦʨʝ, ʢʫʜʘ ʥʝ ʧʦʩʪʫʧʘʝʪ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʚʨʝʤʝʥʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʥʘʯʘʣʝ ʚʝʩʥʳ ʚʦʟʦʙʥʦʚʣʷʪʩʷ ʝʛʦ 

ʨʝʧʨʦʜʫʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʥʝʘʢʪʠʚʥʦʡ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʟʠʤʳ, ʭʦʤʷʢ 

ʧʦʢʠʜʘʝʪ ʥʦʨʫ ʠ ʥʘʯʠʥʘʝʪ ʧʦʠʩʢ ʧʘʨʪʥʝʨʘ (P®vet et al., 1989; Monecke, 2001). 

ʉʫʪʦʯʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʫ ʭʦʤʷʢʦʚ ʤʝʞʜʫ ʧʦʣʦʚʳʤʠ ʠ ʚʦʟʨʘʩʪʥʳʤʠ ʛʨʫʧʧʘʤʠ 

ʨʘʟʣʠʯʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʠ ʧʦ ʜʘʥʥʳʤ ʦʜʥʠʭ ʘʚʪʦʨʦʚ 

ʩʦʩʪʘʚʣʷʝʪ ʜʣʷ ʤʦʣʦʜʳʭ ʠ ʣʘʢʪʠʨʫʶʱʠʭ ʩʘʤʦʢ ʦʪ 4 ʜʦ 22 ʯʘʩʦʚ ʩ ʧʦʣʠʤʦʜʘʣʴʥʦʡ 

ʢʨʠʚʦʡ, ʘ ʚʟʨʦʩʣʳʤ ʩʘʤʮʘʤ ʭʘʨʘʢʪʝʨʥʦ ʜʚʘ ʧʠʢʘ ʘʢʪʠʚʥʦʩʪʠ, ʧʝʨʚʳʡ ʩ 4 ʜʦ 8, ʘ 

ʚʪʦʨʦʡ ʦʪ 18 ʜʦ 22 ʯʘʩʦʚ (ʊʝʣʠʮʳʥʘ ʠ ʜʨ., 1998; Monecke, Wollnik, 2004a; Ziomek 

et al., 2011). ɸ ʧʦ ʜʘʥʥʳʤ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ ʦʙʳʢʥʦʚʝʥʥʳʤ ʭʦʤʷʢʘʤ ʚ ʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ ʩʚʦʡʩʪʚʝʥʥʘʥʘ ʥʦʯʥʘʷ ʬʦʨʤʘ ʘʢʪʠʚʥʦʩʪʠ (G·recki, 1977; Berdyugin, 

Bolshakov, 1998).  

ʂʘʢ ʠ ʜʣʷ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʚʠʜʦʚ ʛʨʳʟʫʥʦʚ, ʘʢʪʠʚʥʦʩʪʴ ʩʘʤʮʦʚ ʚʳʰʝ, ʯʝʤ ʫ 

ʩʘʤʦʢ, ʩʚʷʟʘʥʦ ʵʪʦ ʩ ʪʝʤ, ʯʪʦ ʩʘʤʮʳ ʚ ʧʦʠʩʢʘʭ ʩʘʤʦʢ ʧʨʝʦʜʦʣʝʚʘʶʪ ʙʦʣʴʰʠʝ 

ʨʘʩʩʪʦʷʥʠʷ ʠ ʪʨʘʪʷʪ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ (ʂʘʨʘʩʝʚʘ, ʐʠʣʷʝʚʘ, 1965; Wendt, 1989a). 

ʂʨʦʤʝ ʪʦʛʦ, ʩʘʤʢʠ ʙʦʣʝʝ ʧʨʠʚʷʟʘʥʳ ʢ ʩʚʦʝʡ ʥʦʨʝ, ʯʝʤ ʩʘʤʮʳ, ʦʩʦʙʝʥʥʦ ʚʦ ʚʨʝʤʷ 
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ʚʳʭʦʜʘ ʩʝʛʦʣʝʪʦʢ.  

ʉʠʨʠʡʩʢʠʝ ʭʦʤʷʢʠ ʧʦʢʘʟʳʚʘʶʪ ʙʠʤʦʜʘʣʴʥʫʶ ʢʨʠʚʫʶ ʩ ʧʠʢʘʤʠ ʘʢʪʠʚʥʦʩʪʠ 

ʫʪʨʦʤ ʠ ʚʝʯʝʨʦʤ (Gatterman, 2008). ɺʨʝʤʷ ʘʢʪʠʚʥʦʩʪʠ ʟʘ ʩʫʪʢʠ, ʧʨʦʚʝʜʝʥʥʦʝ 

ʩʠʨʠʡʩʢʠʤ ʭʦʤʷʢʦʤ, ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʩʪʘʚʠʣʘ 87 ʤʠʥ; ʚ ʦʩʥʦʚʥʦʤ ʚʩʝ ʵʪʦ ʚʨʝʤʷ 

ʭʦʤʷʢ ʧʨʦʚʝʣ ʚ ʧʦʠʩʢʝ ʧʠʱʠ. ʉ ʠʟʤʝʥʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʦʙʱʘʷ ʢʘʨʪʠʥʘ 

ʘʢʪʠʚʥʦʩʪʠ ʥʝ ʠʟʤʝʥʠʣʘʩʴ (Gatterman, 2008). ʅʝ ʧʦʣʥʦʩʪʴʶ ʷʩʥʳ ʘʩʧʝʢʪʳ 

ʘʢʪʠʚʥʦʩʪʠ ʭʦʤʷʢʘ ʅʴʶʪʦʥʘ ʚ ɹʦʣʛʘʨʠʠ ʠ ʚ ʈʫʤʳʥʠʠ, ʧʦ ʥʝʢʦʪʦʨʳʤ ʜʘʥʥʳʤ 

ʭʦʤʷʢ ʅʴʶʪʦʥʘ ʧʨʠʜʝʨʞʠʚʘʝʪʩʷ ʥʦʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (Peshev, 2004), ʘ ʧʦ ʜʨʫʛʠʤ, 

ʘʢʪʠʚʝʥ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʜʥʷ (ʇʦʧʦʚ ʠ ʜʨ., 2007), ʩ ʜʚʫʤʷ ʧʠʢʘʤʠ ʘʢʪʠʚʥʦʩʪʠ ʫʪʨʦʤ 

ʠ ʚʝʯʝʨʦʤ (Simeonovska-Nikolova, Dekov, 2013). 

ʊʘʢʞʝ ʤʘʣʦʠʟʫʯʝʥʥʳʤ ʚʠʜʦʤ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʝʪʩʷ ʭʦʤʷʢ ɹʨʘʥʜʪʘ. 

ʇʦ ʜʘʥʥʳʤ ɹʫʭʥʠʢʘʰʚʣʠ (2001), ʫ ʵʪʦʛʦ ʚʠʜʘ ʥʝ ʚʳʨʘʞʝʥʘ ʦʧʨʝʜʝʣʝʥʥʘʷ ʢʘʨʪʠʥʘ 

ʘʢʪʠʚʥʦʩʪʠ, ʦʥ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʜʥʷ. 

 ʍʦʤʷʢ ʈʘʜʜʝ ʧʦ ʜʘʥʥʳʤ ʉ.ʀ. ʆʛʥʝʚʘ (1924), ʃ.ɹ. ɹʝʤʝ (1925), ʅ.ʅ. ɼʶʢʦʚʘ 

(1927) ʠ ʄ.ɻ. ʗʢʦʚʣʝʚʘ ʠ ʜʨ. (1954), ʩʯʠʪʘʝʪʩʷ ʩʫʤʝʨʝʯʥʳʤ ʞʠʚʦʪʥʳʤ. ʂ.ɿ. 

ʆʤʘʨʦʚ (1995), ʥʘʙʣʶʜʘʷ ʟʘ ʭʦʤʷʢʦʤ ʈʘʜʜʝ ʚ ʘʚʛʫʩʪʝ ʧʦʢʘʟʘʣ ʙʠʤʦʜʘʣʴʥʫʶ 

ʢʘʨʪʠʥʫ ʘʢʪʠʚʥʦʩʪʠ ʩ ʧʠʢʦʤ ʚ ʫʪʨʝʥʥʠʝ ʠ ʚʝʯʝʨʥʠʝ ʯʘʩʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦ ʩʠʭ 

ʧʦʨ ʥʝʪ ʯʝʪʢʦʡ ʢʘʨʪʠʥʳ ʩʫʪʦʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʭʦʤʷʢʘ ʈʘʜʜʝ ʚ ʨʘʟʥʳʝ ʩʝʟʦʥʳ ʛʦʜʘ. 

ʉ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʚ ʩʞʘʪʳʝ ʩʨʦʢʠ ʭʦʤʷʢʠ ʜʦʣʞʥʳ ʫʩʧʝʪʴ ʨʘʟʤʥʦʞʠʪʴʩʷ, 

ʥʘʞʠʨʦʚʘʪʴʩʷ ʠ ʩʜʝʣʘʪʴ ʟʠʤʥʠʝ ʟʘʧʘʩʳ ʤʦʞʥʦ ʦʞʠʜʘʪʴ, ʯʪʦ ʩʫʪʦʯʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʚ ʨʘʟʥʳʝ ʤʝʩʷʮʳ ʫ ʭʦʤʷʢʦʚ ʙʫʜʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʦʪʣʠʯʘʪʴʩʷ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʙʫʜʫʪ ʦʪʣʠʯʘʪʴʩʷ ʠ ʢʨʠʚʳʝ ʘʢʪʠʚʥʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʳ 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ, ʥʘʯʠʥʘʷ ʦʪ ʚʳʭʦʜʘ ʠʟ ʩʧʷʯʢʠ 

(ʤʘʡ) ʠ ʜʦ ʟʘʣʝʛʘʥʠʷ ʚ ʩʧʷʯʢʫ (ʩʝʥʪʷʙʨʴ). 

ʉʫʪʦʯʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʞʠʚʦʪʥʳʭ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʩʧʝʮʠʬʠʢʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʩʦʙʝʡ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ɺʘʞʥʝʡʰʠʤ ʘʩʧʝʢʪʦʤ ʩʪʨʫʢʪʫʨʳ 

ʧʦʧʫʣʷʮʠʡ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ, ʟʘʢʦʥʦʤʝʨʥʦ ʠʟʤʝʥʷʶʱʘʷʩʷ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʛʦʜʘ, ʩʝʟʦʥʘ ʠ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʦʧʨʝʜʝʣʷʶʱʘʷ 

ʭʘʨʘʢʪʝʨ ʩʚʷʟʠ ʞʠʚʦʪʥʳʭ ʩʦ ʩʨʝʜʦʡ (ʐʚʘʨʮ, 1967; ʌʣʠʥʪ, 1983; Gilpin, Soule, 

1986; ɻʠʣʧʠʥ, 1987; ɻʦʨʰʢʦʚ, 2006; ʄʫʭʘʯʝʚʘ, 2007). ɺ ʵʪʦʡ ʩʚʷʟʠ ʦʯʝʥʴ ʚʘʞʥʦʡ 
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ʟʘʜʘʯʝʡ ʜʣʷ ʵʢʦʣʦʛʦʚ ʷʚʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʪʴ, ʚ ʢʘʢʦʡ ʩʪʝʧʝʥʠ ʦʩʦʙʠ ʪʦʛʦ 

ʠʣʠ ʠʥʦʛʦ ʚʠʜʘ ʨʘʟʦʙʱʝʥʳ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʣʠʙʦ. 

ʍʦʪʷ ʛʨʳʟʫʥʳ ʞʠʚʫʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʩʝʜʣʦ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʤʠʛʨʘʮʠʡ), ʪʝʤ ʥʝ ʤʝʥʝʝ, ʦʩʦʙʠ ʦʜʥʦʛʦ ʚʠʜʘ ʥʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ 

ʥʝʠʟʤʝʥʥʦ ʚ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʢʦʦʨʜʠʥʘʪʘʭ. ɺ ʧʨʠʨʦʜʝ ʢʘʞʜʘʷ ʦʩʦʙʴ ʟʘʥʠʤʘʝʪ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʯʘʩʪʦʢ ʦʙʠʪʘʥʠʷ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʛʦ, ʢʘʢ ʦʪʤʝʯʝʥʦ ʋ. ɹʘʨʪʦʤ 

(Burt, 1943), ʦʥʘ ʦʩʫʱʝʩʪʚʣʷʝʪ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʩʚʷʟʘʥʥʫʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʫʙʝʞʠʱ, ʧʠʪʘʥʠʝʤ, ʦʪʜʳʭʦʤ ʠ ʨʘʟʤʥʦʞʝʥʠʝʤ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ, 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʠʣʠ ʛʨʫʧʧʦʚʦʡ ʫʯʘʩʪʦʢ ʦʙʠʪʘʥʠʷ ʟʘʥʠʤʘʝʪ ʧʣʦʱʘʜʴ ʦʪ 

ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʜʦ ʩʦʪʝʥ ʠ ʜʘʞʝ ʪʳʩʷʯ ʢʚʘʜʨʘʪʥʳʭ ʤʝʪʨʦʚ (ɻʨʦʤʦʚ, 2008). 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʫʯʘʩʪʢʦʚ ʦʙʠʪʘʥʠʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʘʞʥʦ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʵʢʦʣʦʛʠʠ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ (ʄʝʪzgar, 1972). ʂʦʥʢʨʝʪʥʳʝ ʬʦʨʤʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʧʦʧʫʣʷʮʠʡ ʟʘʚʠʩʷʪ ʦʪ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʧʝʮʠʬʠʢʠ ʚʠʜʘ ʠ 

ʧʨʝʜʦʧʨʝʜʝʣʝʥʳ ʤʥʦʛʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚʘʞʥʝʡʰʫʶ ʨʦʣʴ ʠʛʨʘʝʪ 

ʧʣʦʪʥʦʩʪʴ ʧʦʧʫʣʷʮʠʡ (ʐʠʣʦʚ, 1991). ɺ ʵʪʦʡ ʩʚʷʟʠ ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʞʠʚʦʪʥʳʤʠ ʧʨʠ 

ʨʝʟʢʦʤ ʩʦʢʨʘʱʝʥʠʠ ʠʭ ʯʠʩʣʝʥʥʦʩʪʠ. 

ɻʨʳʟʫʥʳ ʚʝʜʫʪ ʦʩʝʜʣʳʡ ʦʙʨʘʟ ʞʠʟʥʠ, ʧʦʵʪʦʤʫ ʠʤ ʩʚʦʡʩʪʚʝʥ ʠʥʪʝʥʩʠʚʥʳʡ 

ʪʠʧ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʩʦʙʠ ʠʣʠ ʦʪʜʝʣʴʥʳʝ ʛʨʫʧʧʠʨʦʚʢʠ 

ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʵʢʩʧʣʫʘʪʠʨʫʶʪ ʨʝʩʫʨʩʳ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʦʛʨʘʥʠʯʝʥʥʳʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʠʣʠ ʛʨʫʧʧʦʚʳʭ ʫʯʘʩʪʢʦʚ ʦʙʠʪʘʥʠʷ (ɻʨʦʤʦʚ, 2008). 

ʇʦʧʳʪʢʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʩʦʮʠʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʛʨʳʟʫʥʦʚ ʨʘʥʝʝ ʙʳʣʠ ʝʜʠʥʠʯʥʳʤʠ ʠ ʦʛʨʘʥʠʯʠʚʘʣʠʩʴ ʦʪʜʝʣʴʥʳʤʠ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʤʠ ʛʨʫʧʧʘʤʠ, ʥʘʧʨʠʤʝʨ, ʥʘʟʝʤʥʳʤʠ ʙʝʣʠʯʴʠʤʠ (Crook et al., 1976; 

Armitage, 1981) ʠ ʧʝʩʯʘʥʢʘʤʠ (ɹʫʨʜʝʣʦʚ, 1974; ʇʘʩʭʠʥʘ, 1981; ɻʨʦʤʦʚ, 2000). 

ʈʘʟʤʝʨʳ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʟʘʚʠʩʷʪ ʦʪ ʚʠʜʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʚʦʟʨʘʩʪʘ, ʧʦʣʘ ʞʠʚʦʪʥʦʛʦ ʠ, ʢʦʥʝʯʥʦ, ʦʪ ʢʦʨʤʦʚʳʭ 

ʫʩʣʦʚʠʡ. ɹʦʛʘʪʳʝ ʢʦʨʤʘʤʠ ʫʯʘʩʪʢʠ ʠʤʝʶʪ ʦʙʳʯʥʦ ʤʝʥʴʰʫʶ ʧʣʦʱʘʜʴ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʤʘʣʦʢʦʨʤʥʳʤʠ, ʫʯʘʩʪʢʠ ʩʘʤʮʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʳʚʘʶʪ ʢʨʫʧʥʝʝ 

ʫʯʘʩʪʢʦʚ ʩʘʤʦʢ ʠ ʤʦʣʦʜʳʭ ʞʠʚʦʪʥʳʭ. ɺʠʜʳ, ʧʠʪʘʶʱʠʝʩʷ ʛʨʫʙʳʤʠ 
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ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʢʦʨʤʘʤʠ, ʠʤʝʶʱʠʤʠʩʷ ʚ ʠʟʦʙʠʣʠʠ, ʟʘʥʠʤʘʶʪ ʤʝʥʴʰʠʝ ʫʯʘʩʪʢʠ, 

ʯʝʤ ʧʦʪʨʝʙʠʪʝʣʠ ʩʝʤʷʥ, ʣʫʢʦʚʠʮ ʠ ʪ. ʧ., ʚʳʥʫʞʜʝʥʥʳʝ ʧʨʠ ʧʦʠʩʢʘʭ ʢʦʨʤʘ 

ʦʙʩʣʝʜʦʚʘʪʴ ʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ (ʋʣʝʥʙʨʫʢ, 2009). 

ɹʦʣʴʰʠʥʩʪʚʦ ʟʠʤʦʩʧʷʱʠʭ ʛʨʳʟʫʥʦʚ ʘʢʪʠʚʥʳ ʚ ʧʝʨʠʦʜ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʢʦʨʤʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ, ʯʪʦ ʯʘʩʪʦ ʦʧʨʝʜʝʣʷʝʪ ʠʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʫʶ ʧʣʦʪʥʦʩʪʴ, 

ʧʨʝʚʳʰʘʶʱʫʶ ʧʦʨʦʛʦʚʳʡ ʫʨʦʚʝʥʴ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʚʥʫʪʨʠʚʠʜʦʚʘʷ ʙʦʨʴʙʘ ʟʘ 

ʪʝʨʨʠʪʦʨʠʶ ʯʘʩʪʦ ʩʣʫʞʠʪ ʚʘʞʥʝʡʰʠʤ ʬʘʢʪʦʨʦʤ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʤ ʯʠʩʣʝʥʥʦʩʪʴ 

ʵʪʠʭ ʚʠʜʦʚ (Musachia, 1954; Hawbecker, 1958; Packard, 1958; Bendell, 1959; 

ʉʦʣʜʘʪʦʚʘ, 1962; David, Stokes, 1963; Drabek, 1970, 1973; Quanstrom, 1971; 

Michener, 1972; Steiner, 1972; Michener, 1973, 1979; Wistrad, 1974; Dunfold, 1975, 

1977; Cʝʨʝʜʥʝʚʘ, 1978; Sherman, Morton, 1979; ʄʘʛʦʤʝʜʦʚ, 1980). ʊʘʢ, ʢ ʧʨʠʤʝʨʫ, 

ʫ ʩʫʨʢʦʚ ʦʭʨʘʥʷʝʪʩʷ ʪʝʨʨʠʪʦʨʠʷ ʩʝʤʝʡʥʦʛʦ ʫʯʘʩʪʢʘ. ʇʨʠ ʵʪʦʤ ʧʦʧʫʣʷʮʠʷ ʚ ʮʝʣʦʤ 

- ʜʘʞʝ ʧʨʠ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ - ʠʩʧʦʣʴʟʫʝʪ ʜʣʷ ʩʙʦʨʘ ʢʦʨʤʘ ʥʝ ʙʦʣʝʝ 

12% ʪʝʨʨʠʪʦʨʠʠ (ʉʝʨʝʜʥʝʚʘ, 1978). ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʚ ʧʦʧʫʣʷʮʠʷʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʚʝʣʠʯʠʥʳ ʩʝʤʝʡʥʦʡ ʛʨʫʧʧʳ, ʚʢʣʶʯʘʝʪʩʷ ʚʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥʥʳʡ ʬʘʢʪʦʨ, 

ʢʦʪʦʨʳʡ ʘʢʪʠʚʥʦ ʨʝʛʫʣʠʨʫʝʪ ʧʣʦʪʥʦʩʪʴ ʯʝʨʝʟ ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʨʘʟʤʥʦʞʝʥʠʷ ʠ 

ʫʚʝʣʠʯʝʥʠʝ ʩʤʝʨʪʥʦʩʪʠ. ɺ ʨʘʙʦʪʝ ɼ. ɺʠʟʝ (1985), ʧʦʢʘʟʘʥ ʤʝʭʘʥʠʟʤ ʨʝʛʫʣʷʮʠʠ 

ʯʠʩʣʝʥʥʦʩʪʠ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʭʦʤʷʢʘ ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʩʦʮʠʘʣʴʥʦʤ ʩʪʨʝʩʩʝ ʩʘʤʦʢ ʚ 

ʧʝʨʝʫʧʣʦʪʥʝʥʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʚ ʧʝʨʠʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʝʟʢʦʤʫ 

ʩʥʠʞʝʥʠʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʫʚʝʣʠʯʝʥʠʶ ʩʤʝʨʪʥʦʩʪʠ ʜʝʪʝʥʳʰʝʡ 

(Wise, 1985).  

ɼʣʷ ʤʥʦʛʠʭ ʚʠʜʦʚ ʩʝʤʝʡʩʪʚʘ ʭʦʤʷʢʦʚʳʭ ʭʘʨʘʢʪʝʨʝʥ ʘʛʨʝʩʩʠʚʥʳʡ ʩʪʝʨʝʦʪʠʧ 

ʧʦʚʝʜʝʥʠʷ, ʧʨʦʷʚʣʷʶʱʠʡʩʷ ʚ ʞʝʩʪʢʦʡ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ (ɼʶʢʦʚ, 

1927; ɿʚʝʨʝʚ, 1931; Cameron et al, 1985; Eibl-Eibesfeldt, 1953; Wise et al., 1986; 

Gergory et al., 1988; ɻʨʦʤʦʚ, 2008 ʠ ʜʨ.), ʩʣʝʜʩʪʚʠʝʤ ʯʝʛʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʷʚʣʷʝʪʩʷ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳʭ ʚʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʨʝʛʫʣʷʮʠʡ. 

ʇʦʢʘʟʘʥʦ, ʥʘʧʨʠʤʝʨ, ʯʪʦ ʜʣʷ ʨʦʜʘ Cricetulus ʦʧʪʠʤʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʠ ʩʪʘʙʠʣʴʥʳʡ 

ʪʠʧ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤʠ 

ʘʛʨʝʩʩʠʚʥʳʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤʠ ʤʝʞʜʫ ʦʩʦʙʷʤʠ (ʉʫʨʦʚ ʠ ʜʨ., 1988). 



31 
 

ʇʦ ʜʘʥʥʳʤ ʂʫʣʠʢ (1962) ʠ ʊʝʣʠʮʳʥʘ ʠ ʜʨ., (1998) ʧʣʦʱʘʜʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ ʦʙʠʪʘʥʠʷ ʫ ʩʘʤʮʦʚ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʭʦʤʷʢʘ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʜʦ 6100ʤ2, ʘ 

ʫ ʩʘʤʦʢ 1000ʤ2. ʇʨʠ ʵʪʦʤ ʩʘʤʮʳ ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʧʦʜʚʠʞʥʦʩʪʴʶ, ʯʝʤ 

ʩʘʤʢʠ ʠ ʦʥʠ ʧʦ ʨʘʟʤʝʨʘʤ ʧʝʨʝʢʨʳʚʘʶʪ ʫʯʘʩʪʢʠ ʥʝʩʢʦʣʴʢʠʭ ʩʘʤʦʢ. ʊʘʢ ʞʝ ʜʣʷ 

ʩʘʤʦʢ ʭʘʨʘʢʪʝʨʥʘ ʙʦʣʴʰʘʷ ʧʨʠʚʷʟʘʥʥʦʩʪʴ ʢ ʩʚʦʝʡ ʥʦʨʝ, ʯʝʤ ʫ ʩʘʤʮʦʚ (ʂʘʨʘʩʝʚʘ, 

1962). 

ɼʘʣʴʥʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʡ ʞʠʚʦʪʥʳʭ ʩʚʷʟʘʥʘ ʩ ʪʠʧʦʤ ʧʠʪʘʥʠʷ ʠ ʧʦʠʩʢʦʤ 

ʧʦʣʦʚʳʭ ʧʘʨʪʥʝʨʦʚ ʞʠʚʦʪʥʳʤʠ. ʉʝʤʝʥʦʷʜʥʳʝ ʟʚʝʨʴʢʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʛʦʨʘʟʜʦ 

ʧʦʜʚʠʞʥʝʡ, ʯʝʤ ʟʝʣʝʥʦʷʜʥʳʝ, ʯʪʦ ʩʚʷʟʘʥʦ ʩʦ ʩʧʦʨʘʜʠʯʝʩʢʦʡ ʨʘʩʩʝʷʥʥʦʩʪʴʶ ʩʝʤʷʥ 

ʧʦ ʪʝʨʨʠʪʦʨʠʠ (ʅʘʫʤʦʚ, 1948). ʈʘʜʠʫʩ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦʣʝʚʳʭ ʤʳʰʝʡ - 150-250ʤ 

(ʅʠʢʠʪʠʥʘ, ʄʝʨʢʦʚʘ, 1963), ʪʦʛʜʘ ʢʘʢ ʫ ʟʝʣʝʥʦʷʜʥʳʭ ʩʝʨʳʭ ʧʦʣʝʚʦʢ ʦʥ ʚʩʝʛʦ 50 ʤ 

(ʂʘʨʘʩʝʚʘ, ʀʣʴʝʥʢʦ, 1957). ɺ ʧʠʪʘʥʠʠ ʭʦʤʷʯʢʦʚ ʧʨʝʦʙʣʘʜʘʶʪ ʩʝʤʝʥʘ, ʧʦʵʪʦʤʫ ʧʦ 

ʧʦʜʚʠʞʥʦʩʪʠ ʦʥʠ ʙʣʠʞʝ ʢ ʤʳʰʘʤ, ʯʝʤ ʢ ʧʦʣʝʚʢʘʤ (ʅʠʢʠʪʠʥʘ, 1971). ʉʘʤʘʷ 

ʜʘʣʴʥʷʷ ʪʦʯʢʘ ʦʪ ʥʦʨʳ, ʥʘ ʢʦʪʦʨʫʶ ʦʪʭʦʜʠʣʠ ʟʘʙʘʡʢʘʣʴʩʢʠʝ ʭʦʤʷʯʢʠ  - 140 ʤ 

(ʉʦʢʦʣʦʚʘ ʠ ʜʨ., 1989), ʘ ʫ ʩʝʨʦʛʦ (ʊʫʧʠʢʦʚʘ ʠ ʜʨ., 1956) - 100 ʤ.  

ɺʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʫʯʘʩʪʢʦʚ ʪʦʞʝ ʨʘʟʣʠʯʥʦ ʫ ʞʠʚʦʪʥʳʭ ʨʘʟʥʳʭ ʚʠʜʦʚ, 

ʠ ʩʪʝʧʝʥʴ ʧʝʨʝʢʨʳʚʘʥʠʷ ʫʯʘʩʪʢʦʚ ʦʙʠʪʘʥʠʷ ʦʪʨʘʞʘʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʢʦʥʪʘʢʪʘ 

ʤʝʞʜʫ ʟʚʝʨʴʢʘʤʠ (ʉʦʣʜʘʪʦʚʘ, 1962). ʈʘʩʧʦʣʦʞʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ 

ʩʘʤʦʢ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʭʦʤʷʢʘ ʙʦʣʴʰʝ ʥʘʧʦʤʠʥʘʝʪ ʪʘʢʦʚʦʝ ʤʳʰʝʡ (ɺlair, 1942; 

ʄʝʨʢʦʚʘ, 1954; Mineau, Madison, 1977; ʇʘʥʯʝʥʢʦ, 1983), ʯʝʤ ʧʦʣʝʚʦʢ, ʫ ʧʦʩʣʝʜʥʠʭ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʫʯʘʩʪʢʠ ʩʘʤʦʢ ʥʠʢʦʛʜʘ ʥʝ ʧʝʨʝʢʨʳʚʘʶʪʩʷ (ɺlair, 1943; ʅʘʫʤʦʚ, 

1951; ʂʘʨʘʩʝʚʘ, ʀʣʴʝʥʢʦ, 1957; Reichtein et al., 1960).  

ʆʙʲʝʢʪ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʭʦʤʷʢ ʈʘʜʜʝ (Mesocrucetus raddei avaricus 

Ognev et Heptner,  1927), ʦʪʥʦʩʷʱʠʡʩʷ ʢ ʨʦʜʫ ʩʨʝʜʥʠʭ ʭʦʤʷʢʦʚ. ɺ ʨʘʙʦʪʝ ʂ.ɿ 

ʆʤʘʨʦʚʘ (1995) ʧʦʢʘʟʘʥʦ, ʯʪʦ ʭʦʪʷ ʭʦʤʷʢʫ ʈʘʜʜʝ ʧʨʠʩʫʱʠ ʯʝʪʢʦ ʦʯʝʨʯʝʥʥʳʝ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʭʨʘʥʷʝʤʳʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʫʯʘʩʪʢʠ, ʟʚʝʨʴʢʠ ʘʢʪʠʚʥʦ ʦʭʨʘʥʷʶʪ 

ʪʝʨʨʠʪʦʨʠʶ ʪʦʣʴʢʦ ʚ ʟʦʥʝ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ, ʦʛʨʘʥʠʯʝʥʥʫʶ ʥʘ ʤʝʞʝʚʳʭ ʩʢʣʦʥʘʭ 

ʙʣʠʞʘʡʰʠʤʠ ʦʢʨʝʩʪʥʦʩʪʷʤʠ ʚʨʝʤʝʥʥʳʭ ʠ ʧʦʩʪʦʷʥʥʳʭ ʥʦʨ, ʘ ʪʘʢʞʝ ʪʝʨʨʠʪʦʨʠʶ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠʤʳʢʘʶʱʫʶ ʢ ʩʠʩʪʝʤʝ ʪʨʦʧ ʠ ʤʝʩʪʘʤ ʢʦʨʤʝʞʢʠ. ɺʩʝ ʜʘʥʥʳʝ 

ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʝʨʨʠʪʦʨʠʠ ʠ ʩʫʪʦʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʭʦʤʷʢʘ ʈʘʜʜʝ ʧʦʣʫʯʝʥʳ ʚ 
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90-ʭ ʛʦʜʘʭ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʢʦʨʤʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʟʝʨʥʦʚʳʤʠ ʠ ʚʳʩʦʢʦʡ 

ʯʠʩʣʝʥʥʦʩʪʠ ʭʦʤʷʢʦʚ (ʆʤʘʨʦʚ, 1995, 1997; ʄʘʛʦʤʝʜʦʚ, ʆʤʘʨʦʚ, 1995, 2000; 

ʄʘʛʦʤʝʜʦʚ ʠ ʜʨ., 2001). ʇʦʩʣʝ 2005 ʛʦʜʘ ʚ ʛʦʨʥʦʤ ɼʘʛʝʩʪʘʥʝ ʨʝʟʢʦ ʩʦʢʨʘʪʠʣʠʩʴ 

ʧʦʩʝʚʳ ʟʝʨʥʦʚʳʭ, ʢʦʪʦʨʳʝ ʩʪʘʣʠ ʟʘʤʝʱʘʪʴʩʷ ʦʚʦʱʥʳʤʠ (ʢʘʨʪʦʬʝʣʴ, ʤʦʨʢʦʚʴ) 

ʢʫʣʴʪʫʨʘʤʠ. ɼʣʠʪʝʣʴʥʘʷ ʩʚʷʟʴ ʭʦʤʷʢʘ ʈʘʜʜʝ ʩ ʘʛʨʦʣʘʥʜʰʘʬʪʘʤʠ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʤʦʛʣʘ ʧʨʠʚʝʩʪʠ ʢ ʫʪʨʘʪʝ ʘʜʘʧʪʘʮʠʡ ʚʠʜʘ ʢ ʦʙʠʪʘʥʠʶ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʙʠʦʪʦʧʘʭ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʥʘʨʫʰʝʥʠʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʧʫʣʷʮʠʡ, ʫʩʢʦʨʝʥʠʝ ʧʨʦʮʝʩʩʘ ʜʨʦʙʣʝʥʠʷ ʘʨʝʘʣʘ 

ʠ ʫʩʠʣʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʦʥʪʨʘʩʪʥʦʩʪʠ ʩʨʝʜʳ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʯʝʨʝʜʦʚʘʥʠʠ 

ʧʨʠʛʦʜʥʳʭ, ʤʘʣʦ ʧʨʠʛʦʜʥʳʭ ʠ ʩʦʚʝʨʰʝʥʥʦ ʥʝʧʨʠʛʦʜʥʳʭ ʫʯʘʩʪʢʦʚ, 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʨʘʟʦʙʱʝʥʥʦʩʪʠ ʤʝʩʪʦʦʙʠʪʘʥʠʡ. ʆʜʥʦʡ ʠʟ ʟʘʜʘʯ ʥʘʰʝʡ ʨʘʙʦʪʳ 

ʢʘʢ ʨʘʟ ʷʚʣʷʝʪʩʷ ʚʳʷʩʥʝʥʠʝ ʪʦʛʦ, ʢʘʢ ʭʦʤʷʢ ʈʘʜʜʝ ʩʦʪʥʠ ʣʝʪ ʥʘʟʘʜ 

ʘʜʘʧʪʠʨʦʚʘʚʰʠʡʩʷ ʢ ʩʫʱʝʩʪʚʦʚʘʥʠʶ ʚ ʘʛʨʦʮʝʥʦʟʘʭ ʠ ʜʦʩʪʠʛʘʚʰʠʡ ʟʜʝʩʴ 

ʧʨʝʜʝʣʴʥʦ ʚʳʩʦʢʠʭ ʧʣʦʪʥʦʩʪʝʡ ʩʦʭʨʘʥʠʣ ʩʧʦʩʦʙʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʵʪʠʭ ʫʩʣʦʚʠʡ.  

ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

 

 2.1. ʄʝʩʪʦ ʠ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ  

 

ʇʦʣʝʚʳʝ ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʩ ʦʩʦʙʷʤʠ, ʜʦʙʳʪʳʤʠ ʠʟ 

ʧʨʠʨʦʜʥʦʡ ʧʦʧʫʣʷʮʠʠ ʭʦʤʷʢʘ ʈʘʜʜʝ: 

¶ 2009-2018 ʛʛ. ʩʩ. ʍʫʥʟʘʭ ʠ ʄʦʯʦʭ, ʍʫʥʟʘʭʩʢʦʛʦ ʨʘʡʦʥʘ (1680 ʤ ʥ.ʫ.ʤ.).  

¶  2016-2017 ʛʛ. ʩ. ʍʦʩʨʝʭ, ʂʫʣʠʥʩʢʦʛʦ ʨ-ʥʘ (2100 ʤ ʥ.ʫ.ʤ.).  

¶ 2009-2012 ʛʛ. ʅʕɹ çʏʝʨʥʦʛʦʣʦʚʢʘè ʀʥʩʪʠʪʫʪʘ ʧʨʦʙʣʝʤ ʵʢʦʣʦʛʠʠ ʠ ʵʚʦʣʶʮʠʠ 

ʠʤ. ɸ.ʅ.ʉʝʚʝʨʮʦʚʘ ʈɸʅ ʚ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ.  

ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʭʦʤʷʢʘ ʈʘʜʜʝ, ʘ ʪʘʢʞʝ ʙʣʠʟʢʦʛʦ ʝʤʫ 

ʚʠʜʘ ʭʦʤʷʢʘ ɹʨʘʥʜʪʘ ʚ ʧʨʝʜʝʣʘʭ ʠʭ ʘʨʝʘʣʦʚ ʚʦ ɺʥʫʪʨʝʥʥʝʛʦʨʥʦʤ ʠ ɻʦʨʥʦʤ 

ɼʘʛʝʩʪʘʥʝ ʚ 2009-2018 ʛʛ. ʙʳʣʠ ʧʨʦʚʝʜʝʥʥʳʝ ʤʘʨʰʨʫʪʥʳʝ ʫʯʝʪʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʩʦʧʦʩʪʘʚʣʝʥʳ ʩ ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠ ʯʠʩʣʝʥʥʦʩʪʠ 
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ʭʦʤʷʢʘ ʈʘʜʜʝ (ɹʝʤʝ, 1925; ɼʶʢʦʚ, 1927; ʃʘʚʨʦʚʩʢʠʡ, ʂʦʣʝʩʥʠʢʦʚ 1956; ʆʤʘʨʦʚ, 

1995) ʠ ʭʦʤʷʢʘ ɹʨʘʥʜʪʘ (ʦʪʯʝʪʳ ɼʇʏʉ 1988-1995; ʆʤʘʨʦʚ, ʗʨʦʚʝʥʢʦ, 2010). 

ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʦʩʪʦʷʥʠʷ ʧʦʧʫʣʷʮʠʠ ʭʦʤʷʢʘ ʈʘʜʜʝ ʚ ʍʫʥʟʘʭʩʢʦʤ ʠ ʂʫʣʠʥʩʢʦʤ ʨʘʡʦʥʘʭ 

ɼʘʛʝʩʪʘʥʘ, ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʱʠʭʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʣʝʡ ʧʦʩʝʚʦʚ 

ʟʝʨʥʦʚʳʭ ʚ ʘʛʨʦʣʘʥʜʰʘʬʪʘʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʍʫʥʟʘʭʩʢʦʤ 

ʨʘʡʦʥʝ ʧʦʧʫʣʷʮʠʷ ʭʦʤʷʢʘ ʈʘʜʜʝ ʩʦʭʨʘʥʠʣʘʩʴ ʚ ʘʛʨʦʣʘʥʜʰʘʬʪʘʭ ʩ. ʄʦʯʦʭ 42Ü 40ô 

30òN, 46Ü 37ô55òE, ʚʳʩʦʪʘ 1680 ʤ ʥ.ʫ.ʤ. ʛʜʝ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʤʦʜʝʣʴʥʳʝ ʫʯʝʪʥʳʝ 

ʧʣʦʱʘʜʢʠ (ʨʠʩ. 1). 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʩʫʪʦʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʚ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʝ (ɽʋ) ʦʙʠʪʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜʳ: çField animal 

identification systemè - ʩʠʩʪʝʤʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʞʠʚʦʪʥʳʭ ʚ ʧʦʣʝ), ʠʤʝʥʫʝʤʦʝ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʢʘʢ çFAISè, ʨʘʜʠʦʪʝʣʝʤʝʪʨʠʠ ʠ ʧʦʚʪʦʨʥʳʭ ʦʪʣʦʚʦʚ, ʘ ʚ ʣʘʙʦʨʘʪʦʨʠʠ 

(ʃʋ) ʜʣʷ ʠʟʫʯʝʥʠʷ ʩʫʪʦʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʷʣʠ ʤʝʪʦʜ çPassive infraredè - 

ʧʘʩʩʠʚʥʳʭ ʠʥʬʨʘʢʨʘʩʥʳʭ ʜʘʪʯʠʢʦʚ ʜʚʠʞʝʥʠʷ, ʜʘʣʝʝ ʫʢʘʟʘʥʥʳʡ ʢʘʢ çPIRè. ɼʣʷ 

ʠʟʫʯʝʥʠʷ ʭʘʨʘʢʪʝʨʘ ʧʨʦʪʝʢʘʥʠʷ ʟʠʤʥʝʡ ʩʧʷʯʢʠ ʚ ʃʋ ʠ ʧʨʠʙʣʠʞʝʥʥʳʭ ʢ ɽʋ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ ʪʝʨʤʦʣʦʛʛʠʥʛʘ, ʩʦʚʤʝʱʝʥʥʳʡ ʩ ʤʝʪʦʜʦʤ ʚʳʷʚʣʝʥʠʷ çʟʦʥʳ 

ʩʧʷʯʢʠè ʥʘ ʨʝʟʮʘʭ. ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʚʦʟʤʦʞʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʢʦʥʪʘʢʪʦʚ ʤʝʞʜʫ 

ʭʦʤʷʢʘʤʠ ʚʥʝʥʦʨʳ ʠ ʚʳʯʠʩʣʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʭʠʱʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʦʭʦʪʷʪʩʷ ʥʘ 

ʭʦʤʷʢʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʬʦʪʦʣʦʚʫʰʢʠ.  
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ʈʠʩ. 1. ɸʛʨʦʣʘʥʰʘʬʪʳ ʩ. ʄʦʯʦʭ, ʩ ʧʣʦʱʘʜʢʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʂʨʘʩʥʳʤʠ 

ʪʦʯʢʘʤʠ ʦʙʦʟʥʘʯʝʥʳ ʥʦʨʳ, ʚ ʢʦʪʦʨʳʭ ʙʳʣʠ ʧʦʡʤʘʥʳ ʭʦʤʷʢʠ ʜʣʷ ʨʘʙʦʪʳ. 

  

2.2. ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʋʯʝʪʳ ʯʠʩʣʝʥʥʦʩʪʠ. ʋʯʝʪʳ ʯʠʩʣʝʥʥʦʩʪʠ ʭʦʤʷʢʘ ʈʘʜʜʜʝ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

ʘʛʨʦʣʘʥʜʰʘʬʪʘʭ ʩ. ʍʫʥʟʘʭ, ʍʫʥʟʘʭʩʢʦʛʦ ʨʘʡʦʥʘ, ʩ. ʍʦʩʨʝʭ, ʂʫʣʠʥʩʢʦʛʦ ʨʘʡʦʥʘ, ʘ 

ʭʦʤʷʢʘ ɹʨʘʥʜʪʘ ʚ ʘʛʨʦʦʣʘʥʜʰʘʬʪʘʭ ʩ. ʋʨʤʘ, ʃʝʚʘʰʠʥʩʢʦʛʦ ʨʘʡʦʥʘ. ʋʯʝʪʳ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚʦ ʚʩʝʭ ʙʠʦʪʦʧʘʭ, ʛʜʝ ʚ 1990-ʝ ʛʦʜʳ ʚʩʪʨʝʯʘʣʠʩʴ ʭʦʤʷʢʠ: 

ʝʩʪʝʩʪʚʝʥʥʳʝ ʣʫʛʘ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʦʣʷ ʠ ʤʝʞʝʚʳʝ ʩʢʣʦʥʳ.  

ʇʣʦʪʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ ʭʦʤʷʢʘ ʈʘʜʜʝ ʦʮʝʥʠʚʘʣʘʩʴ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʘʙʩʦʣʶʪʥʳʭ ʫʯʝʪʦʚ ʧʦʩʣʝ ʧʦʣʥʦʛʦ ʚʳʭʦʜʘ ʭʦʤʷʢʦʚ ʠʟ ʩʧʷʯʢʠ ʠ ʧʝʨʝʜ ʠʭ 

ʟʘʣʝʛʘʥʠʝʤ ʚ ʩʧʷʯʢʫ. ʈʘʟʤʝʨ ʫʯʝʪʥʦʡ ʧʣʦʱʘʜʢʠ ʩʦʩʪʘʚʣʷʣ 0,25 ʛʘ. ɺ ʜʘʣʴʥʝʡʰʝʤ 

ʨʝʟʫʣʴʪʘʪʳ ʫʯʝʪʦʚ ʧʝʨʝʩʯʠʪʳʚʘʣʠʩʴ ʥʘ 1,0 ʛʘ.  

ʅʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʣʫʛʘʭ ʙʳʣʦ ʟʘʣʦʞʝʥʦ ʜʝʩʷʪʴ ʦʧʳʪʥʳʭ ʫʯʘʩʪʢʦʚ. ʐʠʨʠʥʘ 

ʦʧʳʪʥʳʭ ʫʯʘʩʪʢʦʚ ʩʦʩʪʘʚʣʷʣʘ 30-35ʤ, ʘ ʜʣʠʥʘ 450-500ʤ.  

ʅʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʦʣʷʭ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʦʧʳʪʥʳʝ ʫʯʘʩʪʢʠ ʢʘʢ ʥʘ 

ʧʦʣʷʭ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʠʣʠʩʴ ʧʦʜ ʧʘʨʦʤ (n=3), ʪʘʢ ʠ ʥʘ ʧʦʣʷʭ ʩ ʧʦʩʝʚʘʤʠ (n=10). 

ʈʘʟʤʝʨ ʦʧʳʪʥʳʭ ʫʯʘʩʪʢʦʚ ʩʦʩʪʘʚʣʷʣ 30 ʤ ʥʘ 350 ʤ.  

ʅʘ ʤʝʞʝʚʳʭ ʩʢʣʦʥʘʭ ʙʳʣʦ ʟʘʣʦʞʝʥʦ ʜʝʩʷʪʴ ʦʧʳʪʥʳʭ ʫʯʘʩʪʢʦʚ. ʈʘʟʤʝʨʳ 

ʚʘʨʴʠʨʦʚʘʣʠ ʦʪ 3-10 ʤʝʪʨʦʚ ʚ ʚʳʩʦʪʫ ʠ ʜʦ 200-300 ʤʝʪʨʦʚ ʚ ʜʣʠʥʫ ʩ ʜʘʣʴʥʝʡʰʠʤ 

ʧʝʨʝʩʯʝʪʦʤ ʜʘʥʥʳʭ ʥʘ 1 ʛʘ. 

ʈʘʜʠʦʪʝʣʝʤʝʪʨʠʷ. ʄʝʪʦʜʠʯʝʩʢʘʷ ʯʘʩʪʴ ʨʘʙʦʪʳ ʚʢʣʶʯʘʣʘ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʤʳ ʥʘʰʣʠ ʞʠʣʳʝ ʥʦʨʳ ʠ ʚʳʙʨʘʣʠ ʤʦʜʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʥʘʙʣʶʜʝʥʠʡ. ʄʳ ʧʨʦʥʫʤʝʨʦʚʘʣʠ ʥʦʨʳ ʠ ʫʩʪʘʥʦʚʠʣʠ ʦʢʦʣʦ ʥʦʨ 

ʬʣʘʞʢʠ. ɿʘʪʝʤ ʩ ʧʦʤʦʱʴʶ ʞʠʚʦʣʦʚʦʢ ʤʳ ʦʪʣʦʚʠʣʠ 4 ʦʩʦʙʠ ʠ ʚʞʠʚʠʣʠ ʚ ʠʤ 

ʚʥʫʪʨʠʙʨʶʰʠʥʥʦ ʨʘʜʠʦʧʝʨʝʜʘʪʯʠʢʠ (ʏʫʥʢʦʚ ʠ ʜʨ., 2013). ʏʝʨʝʟ ʜʝʥʴ ʤʳ 

ʚʳʧʫʩʪʠʣʠ ʠʭ ʚ ʩʚʦʠ ʥʦʨʳ ʠ ʚʠʟʫʘʣʴʥʦ ʦʪʩʣʝʞʠʚʘʣʠ ʟʘʪʝʤ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ 

ʩʫʪʦʢ ʚʩʝ ʧʝʨʝʜʚʠʞʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʧʨʠʝʤʥʠʢʦʚ, ʥʘʩʪʨʦʝʥʥʳʭ ʥʘ ʯʘʩʪʦʪʳ 

ʜʘʪʯʠʢʦʚ. ɺ ʢʦʥʮʝ ʨʘʙʦʪʳ ʚʩʝ ʭʦʤʷʢʠ ʩ ʜʘʪʯʠʢʘʤʠ ʙʳʣʠ ʚʳʣʦʚʣʝʥʳ ʦʙʨʘʪʥʦ.  
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ɺ 90-ʝ ʛʦʜʳ ʩʦʚʤʝʩʪʥʦ ʩ ʚʠʟʫʘʣʴʥʳʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʘʢʪʠʚʥʦʩʪʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʨʘʜʠʦʪʝʣʝʤʝʪʨʠʷ 

(ʆʤʘʨʦʚ, 1995). 

ʄʝʪʦʜ ʧʦʚʪʦʨʥʳʭ ʦʪʣʦʚʦʚ. ʇʨʠ ʤʝʯʝʥʠʠ ʞʠʚʦʪʥʳʭ ʧʨʠʤʝʥʷʣʠ: 1) 

ʞʝʩʪʷʥʳʝ ʣʦʚʫʰʢʠ ʩ ʜʚʫʤʷ ʧʘʜʘʶʱʠʤʠ ʰʠʙʝʨʘʤʠ, ʢʦʪʦʨʳʝ ʥʘʩʪʦʨʘʞʠʚʘʶʪʩʷ ʥʘ 

ʧʦʜʚʠʞʥʦʤ ʢʦʨʦʤʳʩʣʝ, ʩʦʝʜʠʥʝʥʥʦʤ ʩ ʧʦʜʚʠʞʥʳʤ ʜʥʦʤ ʣʦʚʫʰʢʠ, 2) ʞʝʣʝʟʥʳʝ 

ʧʨʫʞʠʥʥʳʝ ʞʠʚʦʣʦʚʢʠ (ʚʴʝʪʥʘʤʢʠ), 3) ʚʳʣʠʚʘʥʠʝ ʞʠʚʦʪʥʳʭ ʠʟ ʥʦʨ. ɺ ʢʘʯʝʩʪʚʝ 

ʧʨʠʤʘʥʢʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʝʤʝʯʢʠ, ʤʦʨʢʦʚʴ ʠ ʢʦʨʢʠ ʭʣʝʙʘ ʩ ʧʦʜʩʦʣʥʝʯʥʳʤ ʤʘʩʣʦʤ. 

ʍʦʤʷʢʠ ʣʦʚʠʣʠʩʴ ʥʘ ʚʩʝ ʧʨʠʤʘʥʢʠ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦ. ʆʙʳʯʥʦ ʣʦʚʫʰʢʠ 

ʧʨʦʚʝʨʷʣʠʩʴ 3-4 ʨʘʟʘ ʟʘ ʩʫʪʢʠ. ɺ ʞʫʨʥʘʣʝ ʫʯʝʪʦʚ ʜʣʷ ʚʩʝʭ ʦʪʣʦʚʣʝʥʥʳʭ ʭʦʤʷʢʦʚ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʤʘʩʩʫ ʪʝʣʘ, ʚʦʟʨʘʩʪ ʠ ʧʦʣʦʚʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ. ɺʩʝʭ 

ʦʪʣʦʚʣʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʤʝʪʠʣʠ ʧʫʪʝʤ ʘʤʧʫʪʘʮʠʝʡ ʬʘʣʘʥʛ ʧʘʣʴʮʝʚ ʧʦ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʝ ʠ ʚʳʧʫʩʢʘʣʠ ʦʢʦʣʦ ʥʦʨʳ. 

ʄʝʪʦʜ ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʣʝʮ ñFAISò. ɺ 2012-2014 ʛʛ. ʜʣʷ ʠʟʫʯʝʥʠʷ ʩʫʪʦʯʥʦʡ 

ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʩʦʮʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ 

ʭʦʤʷʢʦʚ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʚʠʟʫʘʣʴʥʳʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ ʙʳʣʘ ʧʨʠʤʝʥʝʥʘ ʩʠʩʪʝʤʘ 

ʧʦʣʝʚʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʞʠʚʦʪʥʳʭ ʚ ʧʦʣʝ çFAISè (ʏʫʥʢʦʚ ʠ ʜʨ., 2014), ʢʦʪʦʨʘʷ 

ʨʘʥʝʝ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʚ ɽʋ ʦʙʠʪʘʥʠʷ ʠ ʚ ʃʋ ʜʣʷ ʠʟʫʯʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ M. auratus 

(Fritzsche, 2008; Larimer et al., 2010). 

ʕʪʦ ʤʝʪʦʜ ʧʦʜʨʦʙʥʦ ʠʟʣʦʞʝʥ ʚ ʥʘʰʝʡ ʤʝʪʦʜʠʯʝʩʢʦʡ ʩʪʘʪʴʝ, ʧʦʩʚʷʱʝʥʥʦʡ 

ʧʦʣʝʚʳʤ ʤʝʪʦʜʘʤ ʠʟʫʯʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʭʦʤʷʢʦʚ (ʏʫʥʢʦʚ ʠ ʜʨ., 2013). çʄʝʪʦʜ 

ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʧʝʮʠʘʣʴʥʳʭ ʧʦʜʢʦʞʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʯʠʧʦʚ ʠ 

ʩʯʠʪʳʚʘʶʱʠʭ ʢʦʣʝʮ. ʕʪʘ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ çʧʦʣʝʚʘʷ ʩʠʩʪʝʤʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʞʠʚʦʪʥʳʭè (FAIS) ʩʦʩʪʦʠʪ ʠʟ ʧʣʘʩʪʠʢʦʚʳʭ ʢʦʣʝʮ ʜʠʘʤʝʪʨʦʤ 60 ʤʤ ʠ ʚʳʩʦʪʦʡ 40 

ʤʤ (ʩʧʝʮʠʘʣʴʥʦ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʧʦʜ ʨʘʟʤʝʨ ʠʟʫʯʘʝʤʦʛʦ ʚʠʜʘ ʞʠʚʦʪʥʳʭ), 

ʚʩʪʘʚʣʷʶʱʠʭʩʷ ʚʧʣʦʪʥʫʶ ʚ ʦʪʚʝʨʩʪʠʝ ʥʦʨʳ (ʨʠʩ. 2). ʂʦʣʴʮʘ ʦʙʦʨʫʜʦʚʘʥʳ 

ʜʘʪʯʠʢʘʤʠ ʚ ʜʚʘ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʙʘʨʴʝʨʘ ʜʨʫʛ ʥʘʜ ʜʨʫʛʦʤ. ʄʠʥʠʘʪʶʨʥʳʡ 

ʵʣʝʢʪʨʦʥʥʳʡ ʯʠʧ ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʢʦʜʦʤ ʙʳʣ ʚʥʝʜʨʝʥ ʧʦʜ ʢʦʞʫ ʠʩʩʣʝʜʫʝʤʳʭ 

ʞʠʚʦʪʥʳʭ. ʇʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʯʠʧʠʨʦʚʘʥʳʭ ʦʩʦʙʝʡ ʯʝʨʝʟ ʢʦʣʴʮʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʬʠʢʩʠʨʫʝʪʩʷ ʠʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʥʦʤʝʨ, ʚʨʝʤʷ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʦʭʦʜʘ. ɼʘʥʥʳʝ 
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ʩʦʭʨʘʥʷʶʪʩʷ ʥʘ ʧʨʠʣʘʛʘʝʤʦʤ ʢ ʢʘʞʜʦʤʫ ʢʦʣʴʮʫ ʨʝʛʠʩʪʨʠʨʫʶʱʝʤ ʫʩʪʨʦʡʩʪʚʝ. 

ʂʘʞʜʳʡ ʜʝʥʴ ʜʘʥʥʳʝ ʧʝʨʝʜʘʶʪʩʷ ʥʘ ʥʦʫʪʙʫʢè (ʏʫʥʢʦʚ ʠ ʜʨ., 2013). 

çʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʣʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦ 

ʥʘʙʣʶʜʘʪʴ ʟʘ ʧʝʨʝʤʝʱʝʥʠʝʤ, ʚʥʝʥʦʨʦʚʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʠ ʩʦʮʠʘʣʴʥʳʤʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤʠ ʚʩʝʭ ʤʝʯʝʥʳʭ ʯʠʧʘʤʠ ʦʩʦʙʝʡ ʚ ʧʦʩʝʣʝʥʠʠ. ɺ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ 

ʚ ʥʦʨʫ ʟʘʭʦʜʠʣʘ/ʚʳʭʦʜʠʣʘ ʥʝʤʝʯʝʥʘʷ ʯʠʧʦʤ ʦʩʦʙʴ, ʜʘʪʯʠʢʠ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ 

ʧʨʦʩʪʦ ʬʘʢʪ ʧʨʦʭʦʞʜʝʥʠʷ ʯʝʨʝʟ ʢʦʣʴʮʦ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝʜʦʩʪʘʪʢʦʤ ʵʪʦʡ 

ʤʝʪʦʜʠʢʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʥʝʥʦʨʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʟʚʝʨʴʢʦʚ 

ʤʦʛʣʘ ʙʳʪʴ ʟʘʚʳʰʝʥʘ, ʧʦʩʢʦʣʴʢʫ ʯʘʩʪʴ ʚʨʝʤʝʥʠ ʦʥʠ ʤʦʛʣʠ ʧʨʦʚʦʜʠʪʴ ʚ ʜʨʫʛʦʡ (ʥʝ 

ʦʩʥʘʱʝʥʥʦʡ ʢʦʣʴʮʦʤ) ʥʦʨʝè (ʏʫʥʢʦʚ ʠ ʜʨ., 2013). ɼʣʷ ʠʩʢʣʶʯʥʠʷ ʦʰʠʙʢʠ ʤʳ 

ʧʦʩʪʦʷʥʥʦ ʤʦʥʠʪʦʨʠʣʠ ʠʩʩʣʝʜʫʝʤʳʡ ʫʯʘʩʪʦʢ ʠ ʠʩʢʣʶʯʘʣʠ ʠʟ ʘʥʘʣʠʟʘ ʩʣʫʯʘʠ, 

ʢʦʛʜʘ ʭʦʤʷʢ ʦʪʩʫʪʩʪʚʦʚʘʣ ʚ ʥʦʨʝ ʙʦʣʴʰʝ 30 ʤʠʥʫʪ.  

 

ʈʠʩ. 2. ʉʭʝʤʘ ʨʘʙʦʪʳ ʤʝʪʦʜʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʞʠʚʦʪʥʳʭ ʚ ʧʦʣʝ. 

 

ɿʘ ʧʣʦʱʘʜʴ ʫʯʘʩʪʢʘ ʦʙʠʪʘʥʠʷ ʦʩʦʙʠ ʧʨʠʥʠʤʘʣʠ ʤʠʥʠʤʘʣʴʥʳʡ ʚʳʧʫʢʣʳʡ 

ʤʥʦʛʦʫʛʦʣʴʥʠʢ - ʄɺʄ (Schoener, Schoener, 1981), ʚ ʫʛʣʘʭ ʢʦʪʦʨʦʛʦ ʨʘʩʧʦʣʦʞʝʥʳ 

ʥʦʨʳ, ʭʦʪʴ ʨʘʟ ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʜʘʥʥʦʡ ʦʩʦʙʴʶ (ʪʘʙʣ. 1). 

ʌʦʪʦʣʦʚʫʰʢʠ. ɼʣʷ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʬʦʪʦʣʦʚʫʰʢʠ 

ʤʦʜʝʣʠ Stelth Cam (ʨʠʩ. 3). ʌʦʪʦʣʦʚʫʰʢʠ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 2-3 

ʤʝʪʨʦʚ ʦʪ ʥʦʨʳ ʠ ʧʨʦʨʘʙʦʪʘʣʠ ʩ ʠʶʣʷ ʜʦ ʩʝʥʪʷʙʨʷ 2014 ʛʦʜʘ. ʌʦʪʦʣʦʚʫʰʢʠ 

ʧʨʦʚʝʨʷʣʠ ʩ ʠʥʪʝʨʚʘʣʦʤ ʚ 5-6 ʜʥʝʡ, ʧʨʠ ʵʪʦʤ ʦʪʤʝʯʘʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʦʪʩʥʷʪʳʭ 

ʢʘʜʨʦʚ.  
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ʈʠʩ. 3. ɿʘʧʘʩʘʶʱʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʭʦʤʷʢʘ ʈʘʜʜʝ.   

 

 ʊʝʨʤʦʣʦʛʛʠʥʛ. çʄʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʬʠʢʩʠʨʦʚʘʥʠʠ ʨʘʟʣʠʯʠʡ ʪʝʤʧʝʨʘʪʫʨʳ 

ʪʝʣʘ ʞʠʚʦʪʥʦʛʦ ʧʨʠ ʘʢʪʠʚʥʦʩʪʠ ʠ ʚ ʧʦʢʦʝ ʧʨʠ ʧʦʤʦʱʠ ʪʝʨʤʦʥʘʢʦʧʠʪʝʣʝʡ. 

ʊʝʨʤʦʣʦʛʛʝʨʳ, ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʝ ɼ.ɺ. ʇʝʪʨʦʚʩʢʠʤ, ʧʦʟʚʦʣʷʶʪ ʩ ʟʘʜʘʥʥʦʡ 

ʯʘʩʪʦʪʦʡ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʪʝʣʘ ʩ ʪʦʯʥʦʩʪʴʶ ʥʝ ʥʠʞʝ 0.2Üʉ 

(ʇʝʪʨʦʚʩʢʠʡ, 2008). ʄʘʩʩʘ ʠʤʧʣʘʥʪʠʨʫʝʤʦʛʦ ʜʘʪʯʠʢʘ ʚʤʝʩʪʝ ʩ ʦʙʦʣʦʯʢʦʡ ʠʟ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʥʝʡʪʨʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 1,5 ʛ. ʈʘʟʨʝʰʘʶʱʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʥʘʢʦʧʠʪʝʣʷ ʩʦʩʪʘʚʣʷʝʪ 0.06Üʉ, ʚʨʝʤʷ ʨʘʙʦʪʳ ʟʘʚʠʩʠʪ ʦʪ ʯʘʩʪʦʪʳ 

ʨʝʛʠʩʪʨʘʮʠʠ ʜʘʥʥʳʭ ʠ ʝʤʢʦʩʪʠ ʙʘʪʘʨʝʠ (12ï24 ʤʝʩʷʮʘ ʧʨʠ ʝʞʝʯʘʩʥʦʡ 

ʨʝʛʠʩʪʨʘʮʠʠ). ʊʝʨʤʦʥʘʢʦʧʠʪʝʣʠ ʠʤʧʣʘʥʪʠʨʫʶʪ ʚ ʙʨʶʰʥʫʶ ʧʦʣʦʩʪʴ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʧʦʜ ʥʘʨʢʦʟʦʤè (ʏʫʥʢʦʚ ʠ ʜʨ., 2013). ʇʦʩʣʝ ʵʪʦʛʦ 

ʧʨʦʦʧʝʨʠʨʦʚʘʥʥʳʝ ʦʩʦʙʠ ʩ ʜʘʪʯʠʢʘʤʠ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʜʥʝʡ ʩʦʜʝʨʞʘʣʠʩʴ ʚ 

ʦʪʜʝʣʴʥʦʡ ʢʣʝʪʢʝ ʜʦ ʧʦʣʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ. ʉʣʫʯʘʝʚ ʛʠʙʝʣʠ 

ʟʚʝʨʴʢʦʚ ʩ ʠʤʧʣʘʥʪʠʨʦʚʘʥʥʳʤʠ ʜʘʪʯʠʢʘʤʠ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʜʥʝʡ ʧʦʩʣʝ 

ʦʧʝʨʘʮʠʠ ʥʝ ʟʘʬʠʢʩʠʨʦʚʘʥʦ. ʇʦʩʣʝ ʚʳʭʦʜʘ ʞʠʚʦʪʥʳʭ ʠʟ ʩʧʷʯʢʠ ʜʘʪʯʠʢʠ 

ʠʟʚʣʝʢʘʶʪ, ʧʦʢʘʟʘʥʠʷ ʩʯʠʪʳʚʘʶʪ (ʧʨʦʛʨʘʤʤʘ Ecologger 2.3) ʠ ʦʙʨʘʙʘʪʳʚʘʶʪ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ.  

ʕʪʦʪ ʤʝʪʦʜ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʠʟʫʯʝʥʠʷ ʟʠʤʥʝʡ ʙʠʦʣʦʛʠʠ ʭʦʤʷʢʘ ʈʘʜʜʝ 

ʠ ɹʨʘʥʜʪʘ. çɺ ʧʝʨʚʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʩʧʷʯʢʠ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ (6 ʭʦʤʷʢʦʚ ʨʘʟʥʳʭ ʧʦʣʦ-ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʚʘʥʥʦʯʢʘʭ ʧʨʠ 

ʝʩʪʝʩʪʚʝʥʥʦʤ ʬʦʪʦʧʝʨʠʦʜʝ ʠ ʪʝʤʧʝʨʘʪʫʨʝ) ʟʚʝʨʴʢʠ ʥʝ ʩʤʦʛʣʠ ʚʳʡʪʠ ʠʟ ʩʧʷʯʢʠ ʠ 
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ʧʦʛʠʙʣʠ, ʢʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩʥʠʟʠʣʘʩʴ ʥʠʞʝ ï6Üʉ. ʇʦʵʪʦʤʫ 

ʜʣʷ ʚʩʝʭ ʧʦʩʣʝʜʫʶʱʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʤʳ ʘʜʘʧʪʠʨʦʚʘʣʠ ʤʝʪʦʜʠʢʫ ʩʦʜʝʨʞʘʥʠʷ 

ʞʠʚʦʪʥʳʭè (ʏʫʥʢʦʚ ʠ ʜʨ., 2013). ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʤʳ ʩʦʦʨʫʜʠʣʠ ʞʝʩʪʷʥʦʡ ʢʦʨʦʙ 

ʧʣʦʱʘʜʴʶ 100 Ĭ 100 ʩʤ ʠ ʚʳʩʦʪʦʡ 130 ʩʤ, ʚ ʢʦʪʦʨʳʡ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʚʳʧʫʩʢʘʣʠʩʴ 

ʭʦʤʷʢʠ ʧʝʨʝʜ ʟʘʣʝʛʘʥʠʝʤ ʚ ʩʧʷʯʢʫ. ʂʦʨʦʙ ʙʳʣ ʚʢʦʧʘʥ ʚ ʟʝʤʣʶ ʪʘʢ, ʯʪʦ 30 ʩʤ ʝʛʦ 

ʚʳʩʦʪʳ ʦʩʪʘʚʘʣʘʩʴ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ. ɺʥʫʪʨʠ ʢʦʨʦʙʘ ʙʳʣ ʧʦʩʪʘʚʣʝʥ ʜʦʤʠʢ ʩ 

ʟʘʧʘʩʦʤ ʢʦʨʤʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʭʦʤʷʢ ʥʝ ʤʦʛ ʧʦʢʠʥʫʪʴ ʧʨʝʜʝʣʳ ʢʣʝʪʢʠ ʠ ʚʧʘʜʘʣ 

ʚ ʩʧʷʯʢʫ ʚʥʫʪʨʠ ʢʣʝʪʢʠ. ʊʘʢʦʡ ʚʘʨʠʘʥʪ ʵʢʩʧʝʨʠʤʝʥʪʘ ʤʳ ʧʨʦʚʝʣʠ ʯʝʪʳʨʝ ʨʘʟʘ ʠ 

ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʭʦʤʷʢʠ ʙʣʘʛʦʧʦʣʫʯʥʦ ʚʳʭʦʜʠʣʠ ʠʟ ʩʧʷʯʢʠ (2 ʩʘʤʮʘ ʠ 2 ʩʘʤʢʠ). ɺ 

ʦʜʥʦʤ ʩʣʫʯʘʝ ʪʝʨʤʦʥʘʢʦʧʠʪʝʣʴ ʜʘʣ ʩʙʦʡ, ʠ ʫʜʘʣʦʩʴ ʧʨʦʯʠʪʘʪʴ ʪʦʣʴʢʦ ʥʘʯʘʣʴʥʳʡ 

ʵʪʘʧ ʩʧʷʯʢʠ. ɺ ʜʨʫʛʦʤ ʩʣʫʯʘʝ, ʚ ʠʶʣʝ 2010 ʛʦʜʘ ʥʘ ʅʕɹ ʏʝʨʥʦʛʦʣʦʚʢʘ, ʤʳ 

ʚʳʧʫʩʪʠʣʠ ʯʝʪʳʨʝʭ ʭʦʤʷʢʦʚ ʚ ʚʦʣʴʝʨ 400 ʤ2. ɺʧʦʩʣʝʜʩʪʚʠʠ ʫʜʘʣʦʩʴ ʠʟʲʷʪʴ ʦʜʥʦʛʦ 

ʩʘʤʮʘ ʠ ʩʥʷʪʴ ʧʦʣʥʦʩʪʴʶ ʜʘʥʥʳʝ ʩ ʪʝʨʤʦʣʦʛʛʝʨʘ.  

ɺ ɽʋ ʤʳ ʧʨʦʚʝʣʠ ʵʪʦʪ ʵʢʩʧʝʨʠʤʝʥʪ ʯʝʪʳʨʝ ʨʘʟʘ, ʥʦ ʥʝ ʩʤʦʛʣʠ ʚʝʩʥʦʡ ʚʥʦʚʴ 

ʧʦʡʤʘʪʴ  ʭʦʤʷʢʦʚ ʩ ʪʝʨʤʦʜʘʪʯʠʢʘʤʠ. ʋ 4 ʦʩʦʙʝʡ ʙʳʣ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ 78 ʧʝʨʠʦʜ 

ʛʠʧʦʪʝʨʤʠʠ ʥʘ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʝʙʳʚʘʥʠʷ ʞʠʚʦʪʥʳʭ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʪʝʣʘ ʚ 

ʜʠʘʧʘʟʦʥʝ ʦʪ 1 ʜʦ 28Áʉ. ʅʘʯʘʣʦʤ ʦʩʪʳʚʘʥʠʷ ʩʯʠʪʘʣʠ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʪʝʣʘ ʥʘʯʠʥʘʣʘ ʫʩʪʦʡʯʠʚʦ ʧʦʥʠʞʘʪʴʩʷ ʥʝ ʤʝʥʝʝ ʯʝʤ ʥʘ 0.05Áʉ ʟʘ 20 ʤʠʥ, ʘ ʥʘʯʘʣʦʤ 

ʨʘʟʦʛʨʝʚʘ, ʢʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ ʥʘʯʠʥʘʣʘ ʧʦʜʥʠʤʘʪʴʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ ʥʝ ʤʝʥʝʝ 

0.05Áʉ ʟʘ 20 ʤʠʥ. ɺ ʘʥʘʣʦʛʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʜʣʷ ʜʚʫʭ ʜʨʫʛʠʭ ʚʠʜʦʚ M. brandti ʠ C. cricetus. 

 ɿʘʧʠʩʴ ʩʧʷʯʢʠ ʥʘ ʨʝʟʮʘʭ. çʄʳ ʠʩʩʣʝʜʦʚʘʣʠ ʥʠʞʥʠʝ ʨʝʟʮʳ 9 ʭʦʤʷʢʦʚ, 

ʦʙʠʪʘʚʰʠʭ ʚ ʘʛʨʦʣʘʥʜʰʘʬʪʘʭ ʙʣʠʟ ʩ. ʍʫʥʟʘʭ (42Á33ǋ17ǋǋ ʩ.ʰ., 46Á42ǋǋ ʚ.ʜ., ʚʳʩʦʪʘ 

1695 ʤ ʥ.ʫ.ʤ.) ʠ 2 ʭʦʤʷʢʦʚ ʠʟ ʘʛʨʦʣʘʥʰʘʬʪʦʚ ʩ. ʄʦʯʦʭ (42Á40ǋ3ǋǋ ʩ.ʰ., 46Á37ǋ55ǋǋ 

ʚ.ʜ., ʚʳʩʦʪʘ 1680 ʤ ʥ.ʫ.ʤ.) ʍʫʥʟʘʭʩʢʦʛʦ ʨ-ʥʘ ʈʝʩʧʫʙʣʠʢʠ ɼʘʛʝʩʪʘʥ, ʢʦʪʦʨʳʝ ʫ ʥʘʩ 

ʫʰʣʠ ʚ ʩʧʷʯʢʫ ʚ ʞʝʩʪʷʥʦʤ ʢʦʨʦʙʝ ʩ ʪʝʨʤʦʥʘʢʦʧʠʪʝʣʷʤʠ. ʆʜʠʥ ʭʦʤʷʢ (ˉ 3) ʙʳʣ 

ʧʦʡʤʘʥ ʚ ʩ. ʄʦʯʦʭ 20 ʘʚʛʫʩʪʘ 2016 ʛ., ʠ 5 ʦʢʪʷʙʨʷ 2016 ʛ. ʝʤʫ ʙʳʣ ʠʤʧʣʘʥʪʠʨʦʚʘʥ 

ʪʝʨʤʦʥʘʢʦʧʠʪʝʣʴ, ʨʘʩʩʯʠʪʘʥʥʳʡ ʥʘ ʨʝʛʠʩʪʨʘʮʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ ʩ ʠʥʪʝʨʚʘʣʦʤ 

30 ʤʠʥ. ʉʝʜʴʤʦʛʦ ʦʢʪʷʙʨʷ 2016 ʛ. ʭʦʤʷʢʘ ʧʦʤʝʩʪʠʣʠ ʚ ʢʦʨʦʙ. ʂʦʛʜʘ 14 ʘʧʨʝʣʷ 2017 

ʛ. ʢʦʨʦʙ ʦʪʢʦʧʘʣʠ, ʚ ʥʝʤ ʥʝ ʙʳʣʦ ʥʠ ʭʦʤʷʢʘ, ʥʠ ʢʦʨʤʘ ʚ ʜʦʤʠʢʝ. ʍʦʤʷʢ ʙʳʣ ʧʦʡʤʘʥ 
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26 ʤʘʷ 2017 ʛ. ʦʢʦʣʦ ʥʦʨʳ, ʢʦʪʦʨʫʶ ʦʥ ʚʳʨʳʣ ʚ ʜʚʫʭ ʤʝʪʨʘʭ ʦʪ ʢʦʨʦʙʘ, 28 ʤʘʷ 

2017 ʛ. ʪʝʨʤʦʥʘʢʦʧʠʪʝʣʴ ʙʳʣ ʠʟʲʷʪ, ʠ 5 ʠʶʥʷ 2017 ʛ. ʭʦʤʷʢʘ ʫʤʝʨʪʚʠʣʠè 

(ʂʣʝʚʝʟʘʣʴ, ʏʫʥʢʦʚ ʠ ʜʨ., 2018). 

ɺʪʦʨʦʛʦ ʩʘʤʮʘ ʩ ʪʝʨʤʦʥʘʢʦʧʠʪʝʣʝʤ ʩ ʠʶʣʷ 2010ʛ. ʩʦʜʝʨʞʘʣʠ ʚ ɽʋ ʚ 

ʦʛʦʨʦʞʝʥʥʦʤ ʧʦʣʠʛʦʥʝ ʨʘʟʤʝʨʦʤ 400 ʤ2 ʥʘ ʥʘʫʯʥʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʘʟʝ 

ʀʇʕʕ ʈɸʅ ñʏʝʨʥʦʛʦʣʦʚʢʘò ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ɿʝʨʥʦʩʤʝʩʴ ʠ ʦʚʦʱʠ 

ʧʨʝʜʦʩʪʘʚʣʷʣʠ ʚ ʠʟʙʳʪʢʝ. ɿʚʝʨʝʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳʨʳʣ ʥʦʨʫ ʚ ʧʝʩʯʘʥʦʤ ʛʨʫʥʪʝ, 

ʧʨʦʞʠʣ ʚ ʧʦʣʠʛʦʥʝ 9 ʤʝʩʷʮʝʚ ʠ ʧʦʛʠʙ ʚ ʟʠʤʦʚʦʯʥʦʡ ʥʦʨʝ ʚ ʧʝʨʠʦʜ ʦʯʝʨʝʜʥʦʡ 

ʛʠʧʦʪʝʨʤʠʠ ʚ ʢʦʥʮʝ ʤʘʨʪʘ 2011ʛ.  

çʈʝʟʮʳ ʝʱʝ 9 ʭʦʤʷʢʦʚ ʙʳʣʠ ʚʟʷʪʳ ʠʟ ʢʦʣʣʝʢʮʠʠ ʂ.ɿ. ʆʤʘʨʦʚʘ, ʦʥʠ ʙʳʣʠ 

ʦʪʣʦʚʣʝʥʳ ʥʘ ʍʫʥʟʘʭʩʢʦʤ ʧʣʘʪʦ ʚ ʠʶʥʝ-ʠʶʣʝ 1990 ʠ 1991 ʛ.ʛ. ɺʩʝ ʨʝʟʮʳ 

ʦʩʪʦʨʦʞʥʦ ʦʯʠʱʘʣʠ ʦʪ ʧʣʝʥʦʢ ʠ ʠʩʩʣʝʜʦʚʘʣʠ ʧʦʜ ʙʠʥʦʢʫʣʷʨʦʤ Leica StereoZoom 

6 Photo, ʧʦʜʙʠʨʘʷ ʪʘʢʦʡ ʫʛʦʣ ʧʘʜʝʥʠʷ ʩʚʝʪʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʨʝʣʴʝʬ ʧʦʚʝʨʭʥʦʩʪʠ 

ʨʝʟʮʘ ʚʳʷʚʣʷʣʩʷ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ, ʧʦʩʣʝ ʯʝʛʦ ʬʦʪʦʛʨʘʬʠʨʦʚʘʣʠ ʮʠʬʨʦʚʳʤ 

ʘʧʧʘʨʘʪʦʤ ʥʘ ʬʦʥʝ ʣʠʥʝʡʢʠ ʩ ʮʝʥʦʡ ʜʝʣʝʥʠʷ 0.5 ʤʤ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʩʢʦʣʴʢʦ ʟʫʙʦʚ 

ʨʘʟʥʳʭ ʦʩʦʙʝʡ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʥʘ ʮʠʬʨʦʚʦʤ ʤʠʢʨʦʩʢʦʧʝ Keyence VHXΆ1000. 

ʇʨʠʨʦʩʪʳ ʠʟʤʝʨʷʣʠ ʠ ʧʦʜʩʯʠʪʳʚʘʣʠ ʥʘ ʤʝʜʠʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʟʮʦʚ. 

ʇʨʦʤʝʨʳ ʜʝʣʘʣʠ ʚ ʧʨʦʛʨʘʤʤʝ ʌʦʪʦʰʦʧ ʧʦ ʩʥʠʤʢʘʤ ʮʠʬʨʦʚʳʤ ʘʧʧʘʨʘʪʦʤ ʠ 

ʧʨʦʛʨʘʤʤʦʡ VHXΆ1000è (ʂʣʝʚʝʟʘʣʴ, ʏʫʥʢʦʚ ʠ ʜʨ., 2018). 

ʄʦʥʠʪʦʨʠʥʛ ʘʢʪʠʚʥʦʩʪʠ ʧʨʠ ʧʦʤʦʱʠ ʜʘʪʯʠʢʦʚ ʜʚʠʞʝʥʠʷ (PIR). 

çʇʨʠʥʮʠʧ ʨʘʙʦʪʳ PIR (Passive Infra Red) -ʜʘʪʯʠʢʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʣʶʙʦʡ 

ʦʙʲʝʢʪ, ʦʙʣʘʜʘʶʱʠʡ ʢʘʢʦʡ-ʪʦ ʪʝʤʧʝʨʘʪʫʨʦʡ, ʩʪʘʥʦʚʠʪʩʷ ʠʩʪʦʯʥʠʢʦʤ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ (ʪʝʧʣʦʚʦʛʦ) ʠʟʣʫʯʝʥʠʷ. ɼʣʠʥʘ ʚʦʣʥʳ ʵʪʦʛʦ ʠʟʣʫʯʝʥʠʷ ʟʘʚʠʩʠʪ 

ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʥʘʭʦʜʠʪʩʷ ʚ ʠʥʬʨʘʢʨʘʩʥʦʡ ʯʘʩʪʠ ʩʧʝʢʪʨʘ. ʕʪʦ ʠʟʣʫʯʝʥʠʝ 

ʥʝʚʠʜʠʤʦ ʜʣʷ ʛʣʘʟʘ ʠ ʫʣʘʚʣʠʚʘʝʪʩʷ ʪʦʣʴʢʦ PIR-ʜʘʪʯʠʢʘʤʠ. ɼʘʪʯʠʢʠ ʩʘʤʠ ʥʝ 

ʠʟʣʫʯʘʶʪ, ʘ ʪʦʣʴʢʦ ʚʦʩʧʨʠʥʠʤʘʶʪ ʠʟʣʫʯʝʥʠʝ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ ʦʪ 7 ʜʦ 14 ɛm. PIR-

ʜʘʪʯʠʢ ʩʦʜʝʨʞʠʪ ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ, ʢʦʪʦʨʳʡ ʨʝʘʛʠʨʫʝʪ ʥʘ ʠʟʤʝʥʝʥʠʝ 

ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ. ɽʩʣʠ ʦʥʦ ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ, ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʩʠʛʥʘʣ ʥʝ 

ʛʝʥʝʨʠʨʫʝʪʩʷ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʜʘʪʯʠʢ ʩʨʝʘʛʠʨʦʚʘʣ ʥʘ ʜʚʠʞʝʥʠʝ, ʧʨʠʤʝʥʷʶʪ 

ʩʧʝʮʠʘʣʴʥʳʝ ʣʠʥʟʳ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʬʦʢʫʩʠʨʫʶʱʠʤʠ ʫʯʘʩʪʢʘʤʠ, ʢʦʪʦʨʳʝ 
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ʨʘʟʙʠʚʘʶʪ ʦʙʱʫʶ ʪʝʧʣʦʚʫʶ ʢʘʨʪʠʥʫ ʥʘ ʘʢʪʠʚʥʳʝ ʠ ʧʘʩʩʠʚʥʳʝ ʟʦʥʳ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʰʘʭʤʘʪʥʦʤ ʧʦʨʷʜʢʝ. ɾʠʚʦʪʥʦʝ, ʥʘʭʦʜʷʩʴ ʚ ʩʬʝʨʝ ʨʘʙʦʪʳ 

ʜʘʪʯʠʢʘ, ʟʘʥʠʤʘʝʪ ʥʝʩʢʦʣʴʢʦ ʘʢʪʠʚʥʳʭ ʟʦʥ ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʯʘʩʪʠʯʥʦ. ʇʦʵʪʦʤʫ 

ʜʘʞʝ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʜʚʠʞʝʥʠʠ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʤʝʱʝʥʠʝ ʠʟ ʦʜʥʠʭ ʘʢʪʠʚʥʳʭ 

ʟʦʥ ʚ ʜʨʫʛʠʝ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʩʨʘʙʘʪʳʚʘʥʠʝ ʜʘʪʯʠʢʘ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʨʠʤʝʥʷʝʪʩʷ 

ʪʦʣʴʢʦ ʚ ʃʋè (ʏʫʥʢʦʚ ʠʜʨ., 2013).  

ʄʝʪʦʜʦʤ PIR ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʅʕɹ çʏʝʨʥʦʛʦʣʦʚʢʘè ʚ ʠʶʣʝ ʧʦʣʫʯʝʥʳ 

ʧʘʪʪʝʨʥʳ ʘʢʪʠʚʥʦʩʪʠ ʭʦʤʷʢʘ ʈʘʜʜʝ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʩʘʤʮʘʭ ʠ 

ʩʘʤʢʘʭ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʦʡʤʘʥʥʳʭ ʚ 2010 ʛʦʜʫ ʚ ʩ. ʄʦʯʦʭ, ʍʫʥʟʘʭʩʢʦʛʦ ʨʘʡʦʥʘ, 

ʈɼ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʝʨʝʚʝʟʝʥʳ ʥʘ ʅʕɹ çʏʝʨʥʦʛʦʣʦʚʢʘè ʚ ʪʦʤ ʞʝ ʛʦʜʫ. ʍʦʤʷʢʦʚ 

ʜʝʨʞʘʣʠ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʚ ʞʝʩʪʷʥʳʭ ʢʣʝʪʢʘʭ ʩ ʰʠʨʠʥʦʡ ʠ ʚʳʩʦʪʦʡ 60 ʩʤ ʠ ʜʣʠʥʦʡ 

1 ʤ. ʆʧʠʣʢʠ ʠ ʩʝʥʦ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʚʠʜʝ ʧʦʜʩʪʠʣʢʠ, ʤʝʥʷʣʠʩʴ ʢʘʞʜʳʝ 

ʜʚʝ ʥʝʜʝʣʠ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʨʤʘ ʭʦʤʷʢʘʤ ʧʨʝʜʣʘʛʘʣʠ ʩʚʝʞʠʝ ʦʚʦʱʠ, ʩʝʤʝʯʢʠ,  ʦʚʝʩ 

ʠ ʚʦʜʘ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʜʦʩʪʫʧʥʳ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʡ. ɼʣʷ ʠʤʠʪʘʮʠʠ ʥʦʨʳ ʙʳʣ 

ʩʦʦʨʫʞʝʥ ʤʘʣʝʥʴʢʠʡ ʜʝʨʝʚʷʥʥʳʡ ʜʦʤʠʢ ʩ ʦʜʥʠʤ ʚʭʦʜʦʤ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ 

ʪʝʨʨʠʪʦʨʠʷ, ʛʜʝ ʥʘʭʦʜʠʣʠʩʴ ʢʣʝʪʢʠ, ʙʳʣʘ ʦʛʦʨʦʞʝʥʘ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʩʝʪʢʦʡ, ʯʪʦʙʳ 

ʢʦʰʢʠ ʠ ʩʦʙʘʢʠ ʥʝ ʪʨʝʚʦʞʠʣʠ ʭʦʤʷʢʦʚ ʩʚʦʠʤ ʧʨʠʩʫʪʩʪʚʠʝʤ. ʂʣʝʪʢʠ ʧʦʩʪʘʚʠʣʠ 

ʧʦʜ ʢʨʳʰʫ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠ ʩ ʧʨʠʨʦʜʥʳʤ 

ʩʚʝʪʦʚʳʤ ʨʝʞʠʤʦʤ. ʇʘʩʩʠʚʥʳʝ ʠʥʬʨʘʢʨʘʩʥʳʝ ʜʘʪʯʠʢʠ (PIR) ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ 

ʥʘʜ ʢʨʳʰʝʡ ʢʣʝʪʢʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʦʥʠ ʬʠʢʩʠʨʦʚʘʣʠ ʜʚʠʞʝʥʠʝ ʭʦʤʷʢʦʚ ʚʦ 

ʚʩʝʭ ʩʝʢʪʦʨʘʭ ʢʣʝʪʢʠ, ʢʨʦʤʝ ʩʧʘʣʴʥʦʡ ʢʘʤʝʨʳ. ʅʘʙʣʶʜʝʥʠʷ ʚʝʣʠʩʴ 

ʢʨʫʛʣʦʩʫʪʦʯʥʦ. ʆʙʨʘʙʦʪʢʫ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʦʛʨʘʤʤʳ Microsoft Excel 2010. ʂʘʢ ʠ ʧʦʣʝʚʳʝ ʜʘʥʥʳʝ, ʵʪʠ ʜʘʥʥʳʝ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʘʩʯʝʪʘ, ʢʘʢʦʝ ʢʦʣʠʯʝʩʪʚʘ ʤʠʥʫʪ ʚ ʯʘʩ ʞʠʚʦʪʥʦʝ ʙʳʣʦ 

ʘʢʪʠʚʥʳʤ. 

 

2.3. ʄʝʪʦʜʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 
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ɼʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʨʦʛʨʘʤʤʳ 

(Statistica 10.0), ʘ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʪʝʨʤʦʥʘʢʦʧʠʪʝʣʝʡ ʇʝʪʨʦʚʩʢʦʛʦ - 

ʧʨʦʛʨʘʤʤʳ (Ecologger 2.3 ʠ Excel 2003).  

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ (ʢʨʠʪʝʨʠʡ 

ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ) ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʥʝʟʘʚʠʩʠʤʳʭ ʚʳʙʦʨʦʢ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʝʩʪ 

ʄʘʥʥʘ-ʋʠʪʥʠ. ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʦʮʝʥʠʚʘʣʠ ʩ ʧʦʤʦʱʴʶ t-ʢʨʠʪʝʨʠʷ ʜʣʷ ʥʝʟʘʚʠʩʠʤʳʭ ʛʨʫʧʧ ʠ 

ʟʘʚʠʩʠʩʳʭ ʛʨʫʧʧ. ʂʦʵʬʬʠʮʠʝʥʪ ʨʘʥʛʦʚʦʡ ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʝʥʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ 

ʦʮʝʥʢʠ ʩʦʧʨʷʞʝʥʥʦʩʪʠ ʨʷʜʦʚ ʜʘʥʥʳʭ. ʂʦʨʨʝʣʷʮʠʶ ʤʝʞʜʫ ʪʝʤʧʝʨʘʪʫʨʦʡ ʪʝʣʘ ʠ 

ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʧʝʨʠʦʜʦʚ ʛʠʧʦʪʝʨʤʠʠ ʚʳʯʠʩʣʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʠʥʝʡʥʦʡ 

ʢʦʨʨʝʣʷʮʠʠ ʩ ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʤʠ ʜʘʥʥʳʤʠ. ʀʩʧʦʣʴʟʫʷ ʦʙʦʙʱʝʥʥʳʝ ʣʠʥʝʡʥʳʝ 

ʤʦʜʝʣʠ ʩʦ ʩʤʝʰʘʥʥʳʤʠ ʵʬʬʝʢʪʘʤʠ (GLMM: generalized linear mixed models) ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʨʘʟʣʠʯʠʷ ʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʝʨʠʦʜʦʚ ʛʠʧʦʪʝʨʤʠʠ ʠ 

ʥʦʨʤʦʪʝʨʤʠʠ ʤʝʞʜʫ ʢʘʞʜʦʡ ʧʘʨʦʡ ʚʠʜʦʚ. ʄʝʩʷʮ ʚ ʘʥʘʣʠʟʝ ʙʳʣ ʩʣʫʯʘʡʥʳʤ 

ʬʘʢʪʦʨʦʤ. 

ɺʣʠʷʥʠʝ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʠʟʤʝʥʝʥʠʝ ʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ 

(ʬʘʢʪʦʨ ʥʘ ʜʦʣʶ ʟʝʨʥʦʚʳʭ ʠ ʯʠʩʣʝʥʥʦʩʪʴ ʭʦʤʷʢʘ) ʤʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ (ANOVA ʠ ANCOVA). ʊʘʢʞʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ (ANOVA) ʤʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ 

ʜʘʥʥʳʝ ʧʦ ʧʦʩʝʱʝʥʠʶ ʥʦʨ ʭʦʤʷʢʘʤʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʭ ʤʝʩʷʮʝʚ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʢʦʪʦʨʳʭ ʦʥʠ ʙʳʣʠ ʘʢʪʠʚʥʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ (ʬʘʢʪʦʨ ʚʣʠʷʥʠʷ ʯʠʩʣʘ ʧʦʩʝʱʘʶʱʠʭ 

ʥʦʨ ʭʦʤʷʢʦʚ ʠ ʤʝʩʷʮ). 

ɼʘʥʥʳʝ ʥʘ ʛʨʘʬʠʢʘʭ ʠ ʜʠʘʛʨʘʤʤʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ 

ʠ ʩʪʘʥʜʘʨʪʥʦʡ ʦʰʠʙʢʠ ʩʨʝʜʥʝʛʦ (Xʩʨ Ñ SE). ʈʝʟʫʣʴʪʘʪʳ ʪʝʩʪʦʚ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʤʳ 

ʩʯʠʪʘʣʠ ʜʦʩʪʦʚʝʨʥʳʤʠ, ʝʩʣʠ ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʙʳʣ ʩʪʨʦʛʦ ʤʝʥʴʰʝ 0.05. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʲʝʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʚʝʜʝʥʳ ʚ 

ʊʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1. ʆʙʲʝʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʠʤʝʥʝʥʥʳʝ ʤʝʪʦʜʠʢʠ 

ʄʝʪʦʜʳ ʏʠʩʣʦ ʦʩʦʙʝʡ ʏʠʩʣʦ ʥʘʙʣʶʜʝʥʠʡ 
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ʩʠʩʪʝʤʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʞʠʚʦʪʥʳʭ ʚ ʧʦʣʝ çFAISè 

n = 32 (17ǁ 

/15ǀ) 

3360 ʯʘʩʦʚ, ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʡ 

ʨʘʙʦʪʝ 4-6 ʢʦʣʝʮ 

ʪʝʨʤʦʣʦʛʛʠʥʛ 

 

n = 10, ʚ ʃʋ(4ǁ 

ʠ 2ǀ) ʠ ɽʋ  

(2ǁ ʠ 2ǀ) 

ʦʢʦʣʦ 1000 ʜʥʝʡ ʥʘʙʣʶʜʝʥʠʡ ʠʣʠ 

20 160 ʯʘʩʦʚ  ʚ ɽʋ 

ʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʟʮʦʚ 

 

n = 11, (7ǁ ʠ 

4ǀ) 

ʧ1-9 ʭʦʤʷʢʠ, ʧʦʡʤʘʥʥʳʝ ʚ 1990-91 ʛʛ. 

ʪ1-4 ʭʦʤʷʢʠ, ʧʦʡʤʘʥʥʳʝ ʚ 2011-17 ʛʛ. 

ʧʦʚʪʦʨʥʳʝ ʦʪʣʦʚʳ n=64 (34ǁ/30ǀ) ʜʦ 30 ʦʪʜʝʣʴʥʳʭ ʫʯʝʪʦʚ ʥʘ ʧʣʦʱʘʜʢʘʭ 

ʦʪ 0.25 ʛʘ ʜʦ 1.0 ʛʘ 

ʚʠʟʫʘʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠʷ 

ʠ ʨʘʜʠʦʪʝʣʝʤʝʪʨʠʷ 

n = 4 (2ǁ ʠ 2ǀ) 312 ʯʘʩʦʚ 

n=17 9-15 ʩʫʪʦʢ 

ʜʘʪʯʠʢʠ ʜʚʠʞʝʥʠʷ çPIRè n = 9 (8ǁ ʠ 1ǀ)  240 ʯʘʩʦʚ ʜʣʷ ʢʘʞʜʦʡ ʦʩʦʙʠ ʚ ʃʋ 

ʌʦʪʦʣʦʚʫʰʢʠ n = 3, (1ǁ ʠ 2ǀ) 364 ʬʦʪʦ; 56 ʚʠʜʝʦ ʚ ɽʋ 

 

 

ɻʃɸɺɸ 3. ʌʀɿʀʂʆ-ɻɽʆɻʈɸʌʀʏɽʉʂɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʈɸʁʆʅɸ 

ʇʈʆɺɽɼɽʅʀʗ ʀʉʉʃɽɼʆɺɸʅʀʁ 

 

ʅʘʰʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʧʫʣʷʮʠʠ ʭʦʤʷʢʘ ʈʘʜʜʝ ʚ ʦʩʥʦʚʥʦʤ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʘʛʨʦʣʘʥʜʰʘʬʪʘʭ ʩ. ʄʦʯʦʭ, ʍʫʥʟʘʭʩʢʦʛʦ ʨʘʡʦʥʘ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩ/ʭ ʧʦʣʷ, ʨʘʟʤʝʞʝʚʘʥʥʳʝ ʤʝʞʜʫ ʩʦʙʦʡ ʪʝʨʨʘʩʘʤʠ. ɿʜʝʩʴ 

ʦʙʠʪʘʝʪ ʙʦʣʝʝ ʤʝʥʝʝ ʩʪʘʙʠʣʴʥʘʷ ʧʦʧʫʣʷʮʠʷ ʭʦʤʷʢʘ ʈʘʜʜʝ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʤʝʞʝʚʳʭ ʩʢʣʦʥʘʭ ʪʝʨʨʘʩ, ʢʦʪʦʨʳʝ ʧʨʝʜʧʦʯʠʪʘʶʪ ʭʦʤʷʢʠ ʚ ʩʚʷʟʠ 

ʩ ʩʦʩʪʘʚʦʤ ʢʦʨʤʦʚ ʠ ʙʦʣʝʝ ʚʳʛʦʜʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʥʦʨ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʚʝʥʥʳʤʠ ʧʦʣʷʤʠ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ 

ʚ ʘʥʘʣʦʛʠʯʥʳʭ ʣʘʥʜʰʘʬʪʘʭ ʜʨʫʛʠʭ ʟʦʥ (ʂʫʣʠʥʩʢʠʡ ʨʘʡʦʥ, ʩ. ʍʦʩʨʝʭ ʠ 

ʃʝʚʘʰʠʥʩʢʠʡ ʨʘʡʦʥ, ʩ. ʋʨʤʘ), ʘ ʪʘʢʞʝ ʥʘ ʨʷʜʝ ʩʝʥʦʢʦʩʥʳʭ ʫʛʦʜʠʡ.  

ʂʘʢ ʤʳ ʦʪʤʝʪʠʣʠ ʚʳʰʝ, ʦʩʥʦʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʍʫʥʟʘʭʩʢʦʤ 

ʨʘʡʦʥʝ ɼʘʛʝʩʪʘʥʘ (1700 ʤ ʥ.ʫ.ʤ.), ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʛʦʨʥʦʛʦ 
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ɼʘʛʝʩʪʘʥʘ (ɻʶʣʴ ʠ ʜʨ., 1959). ʅʘ ʩʝʚʝʨʝ ʠ ʥʘ ʶʛʝ ʪʝʨʨʠʪʦʨʠʷ ʨʘʡʦʥʘ ʟʘʥʷʪʘ 

ʧʣʦʩʢʦʛʦʨʴʷʤʠ, ʥʘ ʚʦʩʪʦʢʝ ɻʦʮʘʪʣʠʥʩʢʦʡ, ʥʘ ʟʘʧʘʜʝ ʍʘʨʘʭʠʥʩʢʦʡ ʢʦʪʣʦʚʠʥʦʡ. ɺ 

ʍʫʥʟʘʭʩʢʦʤ ʨʘʡʦʥʝ ʩʨʝʜʠ ʦʩʥʦʚʥʳʭ ʢʣʠʤʘʪʦʦʙʨʘʟʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʦʩʦʙʝʥʥʦ 

ʚʘʞʥʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʨʝʣʴʝʬʫ. ʈʝʣʴʝʬ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʮʠʨʢʫʣʷʮʠʶ 

ʚʦʟʜʫʭʘ. 

ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʜʝʩʴ ʥʝ ʧʨʝʚʳʰʘʝʪ 6,6 ʉ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʟʘ ʯʝʪʳʨʝ ʟʠʤʥʠʭ ʤʝʩʷʮʝʚ ʩʦʩʪʘʚʠʣʘ -0,7Áʉ, ʘ ʩʘʤʳʡ ʭʦʣʦʜʥʳʡ ʤʝʩʷʮ ï ʷʥʚʘʨʴ(-

2,8Áʉ), ɺ ʤʘʨʪʝ ʠ ʚ ʘʧʨʝʣʝ ʪʝʤʧʝʨʘʪʫʨʘ ʜʝʨʞʠʪʩʷ ʥʘ ʫʨʦʚʥʝ 2,4 ï 6,3Áʉ, ʚ ʤʘʝ 

ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʦʩʪʘʚʣʷʝʪ 12,5Áʉ. ʂ ʵʪʦʤʫ ʚʨʝʤʝʥʠ, ʧʨʠʫʨʦʯʝʥ 

ʚʳʭʦʜ ʭʦʤʷʢʦʚ ʠʟ ʩʧʷʯʢʠ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʠʶʥʝ ʠ ʠʶʣʝ, ʢʦʛʜʘ 

ʧʨʦʚʦʜʠʣʠʩʴ ʦʩʥʦʚʥʳʝ ʥʘʰʠ ʧʦʣʝʚʳʝ ʥʘʙʣʶʜʝʥʠʷ ʩʦʩʪʘʚʠʣʘ 16,1Áʉ, ʩ 

ʤʠʥʠʤʫʤʦʤ 5,5Áʉ ʠ ʤʘʢʩʠʤʫʤ 28,0Áʉ. ʇʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʷʩʴ ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʦʢʪʷʙʨʝ ʩʦʩʪʘʚʠʣʘ 5,8Áʉ, (ʜʘʥʥʳʝ ʩ ʤʝʪʝʦʩʪʘʥʮʠʠ çʍʫʥʟʘʭʩʢʘʷè ʟʘ 

2014 ʛʦʜ). ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨ ʠʛʨʘʝʪ ʵʢʩʧʦʟʠʮʠʷ 

ʩʢʣʦʥʦʚ. ʊʘʢ, ʶʞʥʳʝ ʠ ʚʦʩʪʦʯʥʳʝ ʩʢʣʦʥʳ ʙʦʣʝʝ ʪʝʧʣʳʝ ʠ ʩʫʭʠʝ, ʯʝʤ ʟʘʧʘʜʥʳʝ ʠ 

ʩʝʚʝʨʥʳʝ (ɹʘʣʘʤʠʨʟʦʝʚ, 1987). 

ɸʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʦʯʝʥʴ ʥʝʨʘʚʥʦʤʝʨʥʦ. ʉʨʝʜʥʝʛʦʜʦʚʳʝ 

ʦʩʘʜʢʠ ʩʦʩʪʘʚʣʷʶʪ 532 ʤʤ ʚ ʛʦʜ, ʠʟ ʥʠʭ ʤʘʢʩʠʤʘʣʴʥʳʝ ʦʩʘʜʢʠ ʚ ʠʶʣʝ ï 125 ʤʤ ʠ 

ʤʠʥʠʤʘʣʴʥʳʝ 7 ʤʤ ï ʚ ʷʥʚʘʨʝ (ʕʣʴʜʘʨʦʚ, 1980). 

çʇʦʯʚʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʩʦʯʝʪʘʥʠʝ ʦʙʰʠʨʥʳʭ ʪʝʨʨʘʩʦʚʳʭ ʫʨʦʚʥʝʡ, 

ʫʩʣʦʚʥʦ ʤʦʛʫʪ ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʢ ʚʳʱʝʣʦʯʝʥʥʳʤ ʛʦʨʥʳʤ ʯʝʨʥʦʟʸʤʘʤ (ʛʦʨʥʦ-

ʣʫʛʦʚʳʝ ʯʝʨʥʦʟʝʤʦʚʠʜʥʳʝ). ɻʝʥʝʟʠʩ ʵʪʠʭ ʧʦʯʚ ʦʙʫʩʣʦʚʣʝʥ ʜʚʫʤʷ ʪʠʧʘʤʠ ʷʚʣʝʥʠʡ: 

ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʜʝʥʫʜʘʮʠʠ, ʚʢʣʶʯʘʶʱʠʤʠ ʧʝʨʝʤʝʱʝʥʠʷ ʠ 

ʥʘʢʦʧʣʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʚʘʣʠʚʘʥʠʷ, ʦʩʳʧʘʥʠʷ, ʩʤʳʚʘ ʠ 

ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ, ʚʢʣʶʯʘʶʱʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦ ʥʘʧʨʘʚʣʝʥʥʦʝ ʯʝʣʦʚʝʢʦʤ ʜʚʠʞʝʥʠʝ 

ʤʘʪʝʨʠʘʣʘ ʧʦ ʩʢʣʦʥʘʤ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʙʨʘʟʦʚʳʚʘʣʠʩʴ ʪʝʨʨʘʩʳ, 

ʧʦʜʭʦʜʷʱʠʝ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷè (ʮʠʪ. ʧʦ ʈʦʤʘʰʢʝʚʠʯ ʠ 

ʜʨ., 1993). çɺ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʦʯʚʳ ʪʝʨʨʘʩʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ, 

ʚ ʦʪʣʠʯʠʝ ʦʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʛʦ ʤʥʝʥʠʷ ʦʙ ʠʭ ʝʩʪʝʩʪʚʝʥʥʦʤ ʧʨʦʠʩʭʦʞʜʝʥʠʠ, 

ʠʤʝʶʪ ʘʥʪʨʦʧʦʛʝʥʥʫʶ ʧʨʠʨʦʜʫè (ʮʠʪ. ʧʦ ɸʛʣʘʨʦʚ, 2016) (ʋʰʘʢʦʚʘ ʠ ʜʨ., 2011).  
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çʊʝʨʨʘʩʠʨʦʚʘʥʠʝ ʧʦʣʝʡ ï ʭʘʨʘʢʪʝʨʥʳʡ ʧʨʠʟʥʘʢ ʢʫʣʴʪʫʨʥʦʛʦ ʣʘʥʜʰʘʬʪʘ 

ɼʘʛʝʩʪʘʥʘ, ʥʝ ʧʦʚʪʦʨʷʶʱʝʛʦʩʷ ʚ ʪʘʢʠʭ ʨʘʟʤʝʨʘʭ ʚ ʜʨʫʛʠʭ ʯʘʩʪʷʭ ʂʘʚʢʘʟʘ 

(ɸʛʘʣʘʨʦʚ, 1986), ʚʦʟʥʠʢʰʠʡ ʚ 4 ï 3 ʪʳʩʷʯʝʣʝʪʠʠ ʜʦ ʥ.ʵ. ʥʘ ɺʦʩʪʦʯʥʦʤ 

ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝ (ʁʝʤʝʥ, ʃʠʚʘʥ) ʠ ʜʘʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʠʚʰʠʡʩʷ ʚ ɿʘʢʘʚʢʘʟʴʝ ʠ 

ɼʘʛʝʩʪʘʥ, ʘ ʟʘʪʝʤ ï ʧʦ ʤʠʨʫ (Spenser, Hale, 1961)è (ɸʛʘʣʦʨʦʚ, 2016). ɸʢʘʜʝʤʠʢ 

ʅ.ʀ. ɺʘʚʠʣʦʚ ʦʪʤʝʯʘʣ: çɺ ɼʘʛʝʩʪʘʥʝ ʤʦʞʥʦ ʚʠʜʝʪʴ ʠʟʫʤʠʪʝʣʴʥʳʝ 

ʟʝʤʣʝʜʝʣʴʯʝʩʢʠʝ ʪʝʨʨʘʩʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʨʝʣʴʝʬʫ ʦʛʨʦʤʥʳʤʠ 

ʤʥʦʛʦʵʪʘʞʥʳʤʠ ʘʤʬʠʪʝʘʪʨʘʤʠ. ɺʨʷʜ ʣʠ ʤʦʞʥʦ ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʝʤʣʶ, ʯʝʤ 

ʵʪʦ ʜʝʣʘʶʪ ʚ ʛʦʨʥʦʤ ɼʘʛʝʩʪʘʥʝ. ɺ ʫʩʣʦʚʠʷʭ ʛʦʨʥʦʛʦ ɼʘʛʝʩʪʘʥʘ ʙʣʘʛʦʜʘʨʷ 

ʜʣʠʪʝʣʴʥʦʤʫ ʦʪʙʦʨʫ ʚʳʨʘʙʦʪʘʣʠʩʴ ʦʩʦʙʳʝ ʵʥʜʝʤʠʯʥʳʝ ʩʦʨʪʘ ʧʰʝʥʠʮʳ ʠ ʷʯʤʝʥʷ, 

ʦʪʣʠʯʘʶʱʠʝʩʷ ʩʢʦʨʦʩʧʝʣʦʩʪʴʶ ʠ ʫʢʣʘʜʳʚʘʶʱʠʝʩʷ ʚ ʩʚʦʝʤ ʮʠʢʣʝ ʨʘʟʚʠʪʠʷ ʚ 

ʢʦʨʦʪʢʦʝ ʣʝʪʦè (ʮʠʪ. ʧʦ ɺʘʚʠʣʦʚʫ,1936). ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʣʦʱʘʜʠ ʪʝʨʨʘʩʠʨʦʚʘʥʥʳʭ 

ʧʦʣʝʡ, ʛʜʝ ʦʩʥʦʚʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʙʳʣʠ ʧʦʩʘʜʢʠ ʟʝʨʥʦʚʳʭ, ʙʦʙʦʚʳʭ ʠ ʙʘʭʯʝʚʳʭ 

ʩʦʩʪʘʚʠʣʠ ʚ ɻʦʨʥʦʤ ɼʘʛʝʩʪʘʥʝ ʙʦʣʝʝ 100 ʪʳʩʷʯ ʛʝʢʪʘʨʦʚ ʩʦʟʜʘʥʥʦʡ ʨʫʢʘʤʠ 

ʯʝʣʦʚʝʢʘ ʟʝʤʣʠ (ɺʘʚʠʣʦʚ, 1957).  

ɺʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʛʦʨʥʦʛʦ ɼʘʛʝʩʪʘʥʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʩ ʧʦʜʥʷʪʠʝʤ ʚ 

ʛʦʨʳ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʧʦʩʪʝʧʝʥʥʦ ʩʦʢʨʘʱʘʝʪʩʷ: ʥʘ ʚʳʩʦʪʝ 985 ʤʝʪʨʦʚ ʦʥ 

ʨʘʚʝʥ 296 ʜʥʷʤ, ʘ ʥʘ ʚʳʩʦʪʝ 1700 ʤʝʪʨʦʚ - 203 ʜʥʷʤ. ɽʱʝ ʙʦʣʝʝ ʩʦʢʨʘʱʘʝʪʩʷ ʩ 

ʧʦʜʲʝʤʦʤ ʚ ʛʦʨʳ ʙʝʟʤʦʨʦʟʥʳʡ ʧʝʨʠʦʜ: ɺ ʍʫʥʟʘʭʩʢʦʤ ʨʘʡʦʥʝ ʦʥ ʩʦʩʪʘʚʣʷʝʪ 195 

ʜʥʝʡ; ʧʦʩʣʝʜʥʠʝ ʤʦʨʦʟʳ ʙʳʚʘʶʪ ʚ 20-ʭ ʯʠʩʣʘʭ ʘʧʨʝʣʷ, ʧʝʨʚʳʝ ï ʚ ʩʝʨʝʜʠʥʝ 

ʦʢʪʷʙʨʷ. ʕʪʠ ʦʩʦʙʝʥʥʦʩʪʠ ʚʦ ʤʥʦʛʦʤ ʧʨʝʜʦʧʨʝʜʝʣʷʶʪ ʩʨʦʢʠ ʟʘʣʝʛʘʥʠʷ ʠ ʚʳʭʦʜʘ 

ʭʦʤʷʢʦʚ ʠʟ ʩʧʷʯʢʠ (ʆʤʘʨʦʚ, 1995).  

ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʪʝʨʨʘʩ ʛʦʨʥʦʛʦ ɼʘʛʝʩʪʘʥʘ, ʠʤʝʶʱʝʛʦ ʙʦʣʴʰʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʭʦʤʷʢʘ ʈʘʜʜʝ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʜʚʫʭ ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʣʠʯʥʳʭ ʧʦ 

ʨʝʣʴʝʬʫ, ʩʪʨʫʢʪʫʨʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʭʘʨʘʢʪʝʨʫ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʙʠʦʪʦʧʦʚ, 

ʪ.ʢ. ʥʘ ʩʢʣʦʥʝ ʧʨʦʠʟʨʘʩʪʘʝʪ ʩʫʙʘʣʴʧʠʡʩʢʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʘ ʥʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʦʣʷʭ ʜʦ 2005 ʛʦʜʘ ʧʦ ʚʩʝʤʫ ʛʦʨʥʦʨʤʫ ɼʘʛʝʩʪʘʥʫ ʩʘʞʘʣʠ 

ʧʦʩʝʚʳ ʟʝʨʥʦʚʳʭ, ʙʦʙʦʚʳʭ ʠ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ (ʨʠʩ. 4). 
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ʈʠʩ. 4. ʊʝʨʨʘʩʥʳʝ ʧʦʣʷ ʚ ʍʫʥʟʘʭʩʢʦʤ ʨʘʡʦʥʝ. 

 

 

ʄʝʞʝʚʳʝ ʩʢʣʦʥʳ ʧʦ ʭʘʨʘʢʪʝʨʫ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʠʧʠʯʥʦʡ 

ʩʫʙʘʣʴʧʠʡʩʢʦʡ ʣʫʛʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ (ʤʘʥʞʝʪʢʘ ʰʝʣʢʦʚʠʩʪʘ,̫ ʩʢʘʙʠʦʟʘ 

ʢʘʚʢʘʟʩʢʘʷ, ʚʦʣʦʜʫʰʢʘ, ʛʝʨʘʥʴ ʈʫʧʨʝʭʪʘ, ʛʦʣʦʚʯʘʪʢʘ ʛʠʛʘʥʪʩʢʘʷ ʠ ʜʨ.) ʠ ʣʫʛʦʚʦ-

ʩʪʝʧʥʳʤ ʨʘʟʥʦʪʨʘʚʴʝʤ (ʧʘʨʝʟʥʠʢ, ʩʢʘʙʠʦʟʘ ʜʚʘʞʜʳʧʝʨʠʩʪʘʷ, ʪʠʤʴʷʥ, ʨʫʤʷʥʢʘ, 

ʦʩʦʢʘ ʥʠʟʢʘʷ). ʆʩʦʙʦ ʦʪʤʝʪʠʤ, ʯʪʦ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʨʘʟʥʦʪʨʘʚʴʝ ʥʘ ʤʝʞʝʚʳʭ 

ʩʢʣʦʥʘʭ ʠʛʨʘʶʪ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʙʦʙʦʚʳʭ ʪʘʢʠʭ ʢʘʢ, ʵʩʧʘʨʮʝʪ ʈʫʧʨʝʭʪʘ, 

ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʢʣʝʚʝʨʦʚ ʠ ʣʶʮʝʨʥ, ʛʦʨʦʰʝʢ ʦʙʨʫʙʣʝʥʥʳʡ.  

ʕʪʠ ʫʩʣʦʚʠʷ ʙʳʣʠ ʦʧʪʠʤʘʣʴʥʳ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʧʦʧʫʣʷʮʠʠ ʭʦʤʷʢʘ ʈʘʜʜʝ, ʪ.ʢ. ʧʦʟʚʦʣʷʣʠ ʝʤʫ ʚ ʠʶʥʝ-ʠʶʣʝ ʧʠʪʘʪʴʩʷ ʨʘʟʥʦʪʨʘʚʴʝʤ 

ʥʘ ʩʢʣʦʥʘʭ, ʘ ʚ ʘʚʛʫʩʪʝ ʥʘʢʦʧʠʪʴ ʞʠʨ ʠ ʜʝʣʘʪʴ ʟʠʤʥʠʝ ʟʘʧʘʩʳ ʚʳʩʦʢʦʢʘʣʦʨʠʡʥʳʭ 

ʟʝʨʥʦʚʳʭ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʠʪʫʘʮʠʷ ʚ ʘʛʨʦʣʘʥʜʰʘʬʪʘʭ ʍʫʥʟʘʭʩʢʦʛʦ ʨʘʡʦʥʘ 

ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʣʘʩʴ ʠ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʦʣʷʭ ʚ ʦʩʥʦʚʥʦʤ 

ʟʘʩʝʚʘʶʪʩʷ ʦʚʦʱʥʳʝ ʢʫʣʴʪʫʨʳ ʪʘʢʠʝ ʢʘʢ ʤʦʨʢʦʚʴ, ʢʘʨʪʦʬʝʣʴ, ʢʘʧʫʩʪʘ, ʩʚʝʢʣʘ, ʘ 
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ʜʦʣʷ ʟʝʨʥʦʚʳʭ (ʦʚʝʩ, ʧʰʝʥʠʮʘ) ʚ ʧʦʩʝʚʘʭ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʣʘʩʴ. ʀʥʪʝʨʝʩʥʦ 

ʧʨʦʩʣʝʜʠʪʴ, ʢʘʢ ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʚ ʘʛʨʦʣʘʥʜʰʘʬʪʘʭ ʦʪʨʘʟʠʣʠʩʴ ʥʘ ʩʦʩʪʦʷʥʠʠ 

ʧʦʧʫʣʷʮʠʠ ʭʦʤʷʢʘ ʈʘʜʜʝ. 

 

 

 

 

 

 

 

 

 

 

 

 

ɻʃɸɺɸ 4. ʉʆɺʈɽʄɽʅʅʆɽ ʉʆʉʊʆʗʅʀɽ ʍʆʄʗʂɸ ʈɸɼɼɽ ɺ 

ʋʉʃʆɺʀʗʍ ʉʆʂʈɸʑɽʅʀʗ ʇʆʉɽɺʆɺ ɿɽʈʅʆɺʓʍ ʅɸ ʍʋʅɿɸʍʉʂʆʄ 

ʇʃɸʊʆ 

 

1.1. ɸʨʝʘʣ ʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʩʪʘʪʫʩ 

 

ʇʘʣʝʘʨʢʪʠʯʝʩʢʠʝ ʭʦʤʷʢʠ ʜʝʣʷʪʩʷ ʥʘ ʪʨʠ ʦʪʜʝʣʴʥʳʝ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʝ 

ʛʨʫʧʧʳ: Phodopus, Mesocricetus ʠ Cricetus, ʵʪʦ ʨʦʜʩʪʚʝʥʥʳʝ ʚʠʜʳ, ʧʦʷʚʠʚʰʠʝʩʷ ʚ 

ʧʦʟʜʥʝʤ ʤʠʦʮʝʥʝ ʦʢʦʣʦ 7ï12 ʤʣʥ. ʣʝʪ ʥʘʟʘʜ (Neumann et al., 2006). 

ʈʦʜ ʩʨʝʜʥʠʭ ʭʦʤʷʢʦʚ Mesocricetus ʚʢʣʶʯʘʝʪ ʦʜʠʥ ʚʳʤʝʨʰʠʡ ʚʠʜ 

Mesocricetus planicola Argyropulo, 1941, ʢʦʪʦʨʳʡ ʙʳʣ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʦʪ 

ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʜʦ ʖʞʥʦʡ ʆʩʝʪʠʠ ʠ ʯʝʪʳʨʝ ʩʦʚʨʝʤʝʥʥʳʭ ʚʠʜʘ. ʂ 

ʯʠʩʣʫ ʩʦʚʨʝʤʝʥʥʳʭ ʚʠʜʦʚ ʦʪʥʦʩʷʪʩʷ Mesocricetus raddei (Nehring, 1894), 

Mesocricetus newtoni (Nehring, 1898), Mesocricetus brandti (Nehring, 1898) ʠ 
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Mesocricetus auratus (Waterhouse, 1839) ʢʦʪʦʨʳʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʖʛʦ-

ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʝ (ɹʘʣʢʘʥʳ), ʥʘ ʂʘʚʢʘʟʝ ʠ ʥʘ ɹʣʠʞʥʝʤ ɺʦʩʪʦʢʝ (Hamar,Shutova, 

1966; Yigit et al., 2006; Neumann et al., 2017) (ʨʠʩ. 5). ɺʩʝ ʵʪʠ ʚʠʜʳ ʚ ʙʦʣʴʰʝʡ ʠʣʠ 

ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʧʨʠʚʷʟʘʥʳ ʢ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʧʦʣʷʤ (Hamar, Schutowa, 

1966; ʆʤʘʨʦʚ, 1995; Gattermann, et al., 2001; Yigit et al., 2006; Neumann et al., 2017; 

ʆʤʘʨʦʚ, ʏʫʥʢʦʚ, 2019).  

ʅʘʠʙʦʣʴʰʠʡ ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʘʨʝʘʣ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ Mesocricetus brandti, 

ʢʦʪʦʨʳʡ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʊʫʨʮʠʠ, ɸʨʤʝʥʠʠ, ɻʨʫʟʠʠ, ɸʟʝʨʙʘʡʜʞʘʥʝ, ʈʦʩʩʠʠ ʠ ʚ 

ʀʨʘʥʝ (Yigit et al., 2006; Neumann et al., 2017). ʆ ʩʦʩʪʦʷʥʠʠ ʧʨʠʨʦʜʥʦʡ ʧʦʧʫʣʷʮʠʠ 

M. auratus ʠ M. newtoni ʦʯʝʥʴ ʤʘʣʦ ʜʘʥʥʳʭ. ʀʤʝʶʱʠʝʩʷ ʚ ʣʠʪʝʨʘʪʫʨʝ ʜʘʥʥʳʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʧʫʣʷʮʠʡ ʵʪʠʭ ʚʠʜʦʚ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʩʦʢʨʘʱʘʝʪʩʷ (ɹʫʭʥʠʢʘʰʚʠʣʠ, ʂʘʥʜʘʫʨʦʚ, 1996; Simeonovska-Nikolova, Dekov, 

2013). ʆʩʦʙʝʥʥʦ ʪʨʝʚʦʞʥʘʷ ʩʠʪʫʘʮʠʷ ʩ ʧʨʠʨʦʜʥʦʡ ʧʦʧʫʣʷʮʠʝʡ M. auratus, ʪ.ʢ. 

ʧʦʩʣʝ ʚʦʝʥʥʳʭ ʜʝʡʩʪʚʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʪʦʛʦ ʚʠʜʘ ʚ ʉʠʨʠʠ 

ʫʯʝʪʳ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ ʠ ʝʩʪʴ ʚʳʩʦʢʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʦʥʠ ʤʦʛʣʠ ʠʩʯʝʟʥʫʪʴ. 

 

ʈʠʩ. 5. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʭʦʤʷʢʦʚ ʨʦʜʘ Mesocricetus ʚ ʧʘʣʝʘʨʢʪʠʯʝʩʢʦʤ 

ʨʝʛʠʦʥʝ (ʧʦ Neumann et al., 2017).  

 

ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʘʥʘʣʠʟʘ ɼʅʂ ʨʦʜ Mesocricetus ʜʝʣʠʪʩʷ ʥʘ ʜʚʝ ʦʩʥʦʚʥʳʝ 

ʛʨʫʧʧʳ. ʂ ʦʜʥʦʡ ʠʟ ʥʠʭ ʦʪʥʦʩʷʪʩʷ ʄ. raddei ʠ ʄ. auratus, ʘ ʢʦ ʚʪʦʨʦʡ ʦʪʥʦʩʷʪʩʷ 
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ʄ. brandti ʠ ʄ. newtoni. ʈʘʩʯʝʪʳ ʧʦʢʘʟʳʚʘʶʪ ʠʭ ʨʘʟʜʝʣʝʥʠʝ ʦʢʦʣʦ 2,5-2,7 ʤʣʨʜ. 

ʣʝʪ ʥʘʟʘʜ (Neumann et al., 2006). ʂʣʶʯʝʚʳʤ ʢʨʠʪʝʨʠʝʤ ʜʣʷ ʨʘʟʣʠʯʠ ̫M. auratus ʠ 

M. brandti ʙʳʣʦ ʜʠʧʣʦʠʜʥʦʝ ʯʠʩʣʦ ʭʨʦʤʦʩʦʤ (2n = 44 ʫ M. auratus; 2n = 42 ʫ M. 

brandti) (Radjabli, 1975; Dogramac et. al., 1994). ʅʘʠʙʦʣʝʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ 

ʢʘʨʠʦʪʠʧ (2n = 38) ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʫ M. newtoni (Raicu, Bratosin, 1966). 

ʂ ʧʦʜʚʠʜʘʤ M. raddei ʦʪʥʦʩʷʪʩʷ ʜʚʝ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʬʦʨʤʳ M. r. raddei ʠ M. 

r. avaricus, ʢʦʪʦʨʳʝ ʥʘʩʝʣʷʶʪ ʂʘʚʢʘʟʩʢʠʝ ʛʦʨʳ (Ognev, Heptner, 1927; ɻʨʦʤʦʚ, 

ɽʨʙʘʝʚʘ, 1995) ʠ ʪʨʝʪʠʡ ʧʦʜʚʠʜ ʙʦʣʝʝ ʤʝʣʢʠʡ - M. r. nigriculus, ʢʦʪʦʨʳʡ ʟʘʥʠʤʘʝʪ 

ʩʪʝʧʥʳʝ ʘʨʝʘʣʳ ʧʦ ʚʩʝʤʫ ʩʝʚʝʨʦʢʘʚʢʘʟʩʢʦʤʫ ʨʝʛʠʦʥʫ (ʆʤʘʨʦʚ, 1995). M. r raddei 

ʙʳʣ ʦʪʜʝʣʝʥ ʦʪ ʄ. r. avaricus ʧʦ ʚʘʨʠʘʮʠʷʤ ʯʝʨʥʦʛʦ ʮʚʝʪʘ ʥʘ ʞʠʚʦʪʝ ʠ ʨʘʟʣʠʯʠʷʤ 

ʚʥʝʰʥʝʛʦ ʚʠʜʘ, ʥʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʵʪʦ ʚʩʝ ʞʝ ʦʜʠʥ ʚʠʜ, ʙʝʟ 

ʨʘʟʜʝʣʝʥʠʷ ʥʘ ʧʦʜʚʠʜʳ (Neumann et al., 2017). M. r. nigriculus ʛʝʥʝʪʠʯʝʩʢʠ ʦʯʝʥʴ 

ʙʣʠʟʦʢ M. r. avaricus. ʅʝʟʥʘʯʠʪʝʣʴʥʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʜʚʫʤʷ 

çʧʦʜʚʠʜʘʤʠè, ʚʝʨʦʷʪʥʦ, ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʘʜʘʧʪʘʮʠʡ. 

ʄʘʣʝʥʴʢʠʡ ʧʦ ʨʘʟʤʝʨʘʤ ʄ. r. nigriculus ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʥʠʟʤʝʥʥʦʩʪʠ, ʪʦʛʜʘ ʢʘʢ M. 

raddei avaricus ʧʨʠʫʨʦʯʝʥ ʢ ʛʦʨʥʳʤ ʨʘʡʦʥʘʤ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɼʘʛʝʩʪʘʥʘ (Yigit  

et al., 2006). 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɼʘʛʝʩʪʘʥʘ ʨʦʜ Mesocricetus ʧʨʝʜʩʪʘʚʣʝʥ ʜʚʫʤʷ ʚʠʜʘʤʠ - 

Mesocricetus raddei Nehring, 1894 ʠ Mesocricetus brandti Nehring, 1898 (Ognev, 

Heptner, 1927; ɺʠʥʦʛʨʘʜʦʚ, ɻʨʦʤʦʚ, 1952; ʇʘʚʣʠʥʦʚ, ʈʦʩʩʦʣʠʤʦ, 1987). ʕʪʠ ʜʚʘ 

ʚʠʜʘ ʭʦʤʷʢʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʘʣʣʦʧʘʪʨʠʯʥʦ ʠ ʚʳʩʦʪʥʦ ʟʘʤʝʱʘʶʪ ʜʨʫʛ ʜʨʫʛʘ 

(ʆʛʥʝʚ, 1924; ɻʨʦʤʦʚ, ɽʨʙʘʝʚʘ, 1995; ʆʤʘʨʦʚ, 1995; ʇʘʚʣʠʥʦʚ, 2006; ʆʤʘʨʦʚ, 

ʆʤʘʨʦʚ, ʏʫʥʢʦʚ, 2019) (ʨʠʩ. 6.). ɺ 2017 ʛʦʜʫ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʢʪʠʚʥʦʡ ʵʢʩʧʘʥʩʠʠ ʚ 

ʉʝʚʝʨʥʳʡ ɼʘʛʝʩʪʘʥ ʧʨʦʥʠʢ ʝʱʝ ʦʜʠʥ ʚʠʜ ʭʦʤʷʢʦʚ ï ʦʙʳʢʥʦʚʝʥʥʳʡ ʭʦʤʷʢ 

(Cricetus cricetus). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ɼʘʛʝʩʪʘʥʝ ʚʩʪʨʝʯʘʝʪʩʷ ʫʞʝ 

ʯʝʪʳʨʝ ʚʠʜʘ ʭʦʤʷʢʦʚ, ʥʝ ʩʯʠʪʘʷ ʪʦʛʦ, ʯʪʦ ʜʣʷ ʦʜʥʦʛʦ ʠʟ ʧʦʜʚʠʜʦʚ ʭʦʤʷʢʘ ʈʘʜʜʝ 

Mesocricetus nigriculus ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʚʠʜʦʚʦʡ ʩʪʘʪʫʩ (ʆʤʘʨʦʚ, 1999; Yigit et al., 

2006; Neumann et al., 2017). 



49 
 

ʍʦʤʷʢ ʈʘʜʜʝ ʚʩʪʨʝʯʘʝʪʩʷ ʧʦ ʚʩʝʤʫ ɺʥʫʪʨʝʥʥʝʛʦʨʥʦʤʫ ɼʘʛʝʩʪʘʥʫ, ʢʘʢ ʚ 

ʩʝʚʝʨʥʦʤ ʠʟʚʝʩʪʥʷʢʦʚʦʤ, ʪʘʢ ʠ ʚ ʶʞʥʦʤ ʩʣʘʥʮʝʚʦʤ, ʦʪ ʧʦʡʤʳ ʉʘʤʫʨʘ ʚ ʨʘʡʦʥʝ 

ɸʭʪʦʚ (900 ʤ ʥ.ʫ.ʤ.) ʜʦ ʦʟ. ʂʘʟʝʥʦʡ ï ɸʤ ʥʘ ɸʥʜʠʡʩʢʦʤ ʭʨʝʙʪʝ (2000 ʤ ʥ.ʫ.ʤ.) 

(ʃʘʚʨʦʚʩʢʠʡ, ʂʘʣʝʩʥʠʢʦʚ, 1956). ɸʨʝʘʣ ʪʷʥʝʪʩʷ ʰʠʨʦʢʦʡ ʧʦʣʦʩʦʡ ʩ ʶʛʘ ʥʘ ʩʝʚʝʨ 

ʚʜʦʣʴ ʦʪʨʦʛʦʚ ɻʣʘʚʥʦʛʦ ʂʘʚʢʘʟʩʢʦʛʦ ʭʨʝʙʪʘ (ʨʠʩ. 6).  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʳ ʦʪʤʝʯʘʝʤ ʧʦʚʩʝʤʝʩʪʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʘʨʝʘʣʘ, ʢʘʢ 

ʭʦʤʷʢʘ ʈʘʜʜʝ, ʪʘʢ ʠ ʭʦʤʷʢʘ ɹʨʘʥʜʪʘ. ɺ ɼʘʛʝʩʪʘʥʝ ʭʦʤʷʢ ʈʘʜʜʝ ʷʚʣʷʝʪʩʷ ʪʠʧʠʯʥʳʤ 

ʘʛʨʦʬʠʣʦʤ ʠ ʥʘʩʝʣʷʝʪ ʪʝʨʨʘʩʥʳʝ ʘʛʨʦʣʘʥʜʰʘʬʪʳ ʚ ʛʦʨʘʭ.  

ʊʝʨʨʘʩʥʳʝ ʘʛʨʦʣʘʥʜʰʘʬʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʝ 

ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʜʣʷ ʩʨʝʜʥʠʭ ʭʦʤʷʢʦʚ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʝʟʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʢʦʨʤʦʚʳʤʠ ʨʝʩʫʨʩʘʤʠ. ʊʘʢ ʚ ʠʶʥʝ-ʠʶʣʝ ʟʜʝʩʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʙʦʛʘʪʦʝ ʨʘʟʥʦʪʨʘʚʴʝ 

ʩ ʙʦʣʴʰʦʡ ʜʦʣʝʡ ʙʦʙʦʚʳʭ ʚʠʜʦʚ ʥʘ ʤʝʞʝʚʳʭ ʩʢʣʦʥʘʭ, ʘ ʚ ʘʚʛʫʩʪʝ ʧʦʩʣʝ ʩʦʟʨʝʚʘʥʠʷ 

ʟʝʨʥʦʚʳʭ ʫʩʧʝʚʘʶʪ ʥʘʞʠʨʦʚʘʪʴʩʷ ʠ ʩʜʝʣʘʪʴ ʟʘʧʘʩʳ ʟʝʨʥʦʚʳʭ ʧʝʨʝʜ ʟʘʣʝʛʘʥʠʝʤ ʚ 

ʟʠʤʥʶʶ ʩʧʷʯʢʫ (ʄʝʱʝʨʩʢʠʡ ʠ ʜʨ., 1992; ʆʤʘʨʦʚ, 1995; ʄʘʛʦʤʝʜʦʚ, ʆʤʘʨʦʚ, 1995, 

2000; ʄʘʛʦʤʝʜʦʚ ʠ ʜʨ., 2001).  
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ʈʠʩ. 6. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʭʦʤʷʢʦʚ ʨʦʜʘ Mesocricetus ʚ ɼʘʛʝʩʪʘʥʝ, (ʧʦ ʜʘʥʥʳʤ 

ʃ.ɹ. ɹʝʤʝ, 1925; ʅ.ʅ. ɼʶʢʦʚ, 1927; ʃʘʚʨʦʚʩʢʠʡ, ʂʦʣʝʩʥʠʢʦʚ, 1956; ʂ.ɿ. ʆʤʘʨʦʚ, 

1995; ʥʘʰʠ ʜʘʥʥʳʝ). 

 

1.2. ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʫʩʣʦʚʠʷ ʦʙʠʪʘʥʠʷ ʭʦʤʷʢʘ ʈʘʜʜʝ ʚ 

ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʈʘʥʝʝ ʥʘʤʠ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ çʚ 90-ʝ ʛʦʜʳ ʥʘ ʩʝʣʝ ʝʱʝ ʩʦʭʨʘʥʷʣʘʩʴ 

ʢʦʣʭʦʟʥʘʷ ʩʠʩʪʝʤʘ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʧʣʦʱʘʜʴ ʧʦʩʝʚʦʚ ʟʝʨʥʦʚʳʭ (ʧʰʝʥʠʮʘ, 
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ʷʯʤʝʥʴ, ʦʚʝʩ, ʨʦʞʴ) ʠ ʙʦʙʦʚʳʭ (ʛʦʨʦʭ, ʢʦʥʩʢʠʝ ʙʦʙʳ ʠ ʜʨ.) ʥʘ ʧʦʣʷʭ ʚ 

ʦʢʨʝʩʪʥʦʩʪʷʭ ʩʝʣ. ʍʫʥʟʘʭ ʩʦʩʪʘʚʣʷʣʘ 120-130 ʛʘ ʩʧʣʦʰʥʳʭ ʪʝʨʨʘʩʥʳʭ ʧʦʣʝʡ, ʘ 

ʜʦʣʷ ʟʝʨʥʦʚʳʭ ʚ ʧʦʩʝʚʘʭ 77-85% (ʪʘʙʣ. 3)è (ʋʰʘʢʦʚʘ ʠ ʜʨ., 2011). ʂʘʢ ʤʳ 

ʦʪʤʝʪʠʣʠ ʚʳʰʝ, ʜʣʷ ʭʦʤʷʢʦʚ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ ʫʩʧʝʪʴ ʚ ʫʩʣʦʚʠʷʭ ʢʦʨʦʪʢʦʛʦ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʥʘʞʠʨʦʚʘʪʴʩʷ ʠ ʟʘʧʘʩʪʠʩʴ ʢʦʨʤʘʤʠ ʧʝʨʝʜ ʩʧʷʯʢʦʡ ʠ 

ʧʦʵʪʦʤʫ ʠʭ ʧʦʩʝʣʝʥʠʷ ʧʨʠʚʷʟʘʥʳ ʢ ʟʝʨʥʦʚʳʤ ʩ/ʭ ʧʦʣʷʤ (ʄʘʛʦʤʝʜʦʚ, ʆʤʘʨʦʚ, 

1994; 1995). ʀʥʪʝʨʝʩʥʳʤ ʬʘʢʪʦʤ ʷʚʣʷʝʪʩʷ ʠ ʪʦ, ʯʪʦ ʪʘʢʘʷ ʞʝʩʪʢʘʷ ʩʚʷʟʴ ʩ 

ʟʝʨʥʦʚʳʤʠ, ʭʘʨʘʢʪʝʨʥʘ ʪʦʣʴʢʦ ʜʣʷ ʛʦʨʥʳʭ ʧʦʜʚʠʜʦʚ ʭʦʤʷʢʘ ʈʘʜʜʝ (Mesocricetus 

raddei raddei ï ʂʫʣʠʥʩʢʠʡ ʨʘʡʦʥ ʠ Mesocricetus raddei avaricus ï ʍʫʥʟʘʭʩʢʠʡ 

ʨʘʡʦʥ). ʈʘʚʥʠʥʥʳʡ ʧʦʜʚʠʜ ʭʦʤʷʢʘ ʈʘʜʜʝ (Mesocricetus raddei nigriculus), 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚ ʇʨʝʜʢʘʚʢʘʟʴʝ (ʚ ɼʘʛʝʩʪʘʥʝ ï ʍʘʩʘʚʶʨʪʦʚʩʢʠʡ ʨʘʡʦʥ) ʠ ʥʝ 

ʦʛʨʘʥʠʯʝʥʥʳʡ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʛʦʨʥʳʭ ʧʦʜʚʠʜʦʚ, ʩʪʦʣʴ ʢʦʨʦʪʢʠʤ ʚʝʛʝʪʘʮʠʦʥʥʳʤ 

ʧʝʨʠʦʜʦʤ, ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʰʠʨʦʢʦʤ ʩʧʝʢʪʨʝ ʙʠʦʪʦʧʦʚ (ʟʘʣʝʞʠ, 

ʣʝʩʦʧʦʣʦʩʳ, ʧʦʩʝʚʳ ʣʶʮʝʨʥʳ, ʩʪʝʨʥʷ ʟʣʘʢʦʚ ʠ ʜʨ.) ʠ ʙʦʣʝʝ ʪʦʛʦ ʦʥ ʥʝ ʜʝʣʘʝʪ 

ʟʠʤʥʠʭ ʟʘʧʘʩʦʚ (ʗʢʦʚʣʝʚ, ʂʦʣʝʩʥʠʢʦʚ, 1954). ʊʘʢʘʷ ʞʝ ʦʩʦʙʝʥʥʦʩʪʴ ʭʘʨʘʢʪʝʨʥʘ ʠ 

ʜʣʷ ʜʨʫʛʦʛʦ ʨʘʚʥʠʥʥʦʛʦ ʚʠʜʘ ï ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʭʦʤʷʢʘ (Cricetus cricetus). 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʚʥʠʥʥʳʝ ʚʠʜʳ ʠ ʧʦʜʚʠʜʳ ʭʦʤʷʢʦʚ ʤʝʥʝʝ ʧʨʠʚʷʟʘʥʳ ʢ 

ʟʝʨʥʦʚʳʤ, ʥʝʞʝʣʠ ʭʦʤʷʢ ʈʘʜʜʝ ʚ ɻʦʨʥʦʤ ɼʘʛʝʩʪʘʥʝ. ɹʦʣʝʝ ʪʦʛʦ, ʥʘ ʋʢʨʘʠʥʝ ʠ ʚʦ 

ʌʨʘʥʮʠʠ ʚʳʷʚʣʝʥʦ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʝʢʦʪʦʨʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ ʥʘ ʧʦʧʫʣʷʮʠʠ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʭʦʤʷʢʘ (Rusin et. al., 2013; OôBrien, 2015), 

ʛʜʝ ʩʥʠʞʝʥʠʝ ʠʭ ʯʠʩʣʝʥʥʦʩʪʠ ʩʚʷʟʳʚʘʶʪ ʩ ʩʦʢʨʘʱʝʥʠʝʤ ʧʦʣʝʡ ʣʶʮʝʨʥʳ ʠ 

ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ: ʢʫʢʫʨʫʟʳ, 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʨʘʧʩʘ ʠ ʩʦʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʥʝʫʜʦʙʥʳʤʠ ʜʣʷ ʧʨʦʞʠʚʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʞʝʩʪʢʘʷ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʭʦʤʷʢʦʚ ʢ ʟʝʨʥʦʚʳʤ ʧʦʣʷʤ, ʵʪʦ ʩʢʦʨʝʝ 

ʩʪʨʘʪʝʛʠʷ ʛʦʨʥʳʭ ʚʠʜʦʚ ʠ ʧʦʜʚʠʜʦʚ ʭʦʤʷʢʦʚ, ʧʦʟʚʦʣʷʶʱʘʷ ʠʤ ʚʳʞʠʚʘʪʴ ʚ 

ʫʩʣʦʚʠʷʭ ʢʦʨʦʪʢʦʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ (ʆʤʘʨʦʚ, 1995; ʄʘʛʦʤʝʜʦʚ, ʆʤʘʨʦʚ, 

1995; ʆʤʘʨʦʚ, ʄʘʛʦʤʝʜʦʚ, 2006).  

ʇʦʩʣʝ ʨʘʟʚʘʣʘ ʢʦʣʭʦʟʥʦʡ ʩʠʩʪʝʤʳ ʚ ʢʦʥʮʝ XX ï ʥʘʯʘʣʝ XXI  ʚʝʢʘ ʠ ʚʚʠʜʫ 

ʥʝʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʜʣʷ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚʳʨʘʱʠʚʘʥʠʷ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ 

ʠʭ ʧʣʦʱʘʜʴ ʥʘ ʩ/ʭ ʧʦʣʷʭ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʩ. ʍʫʥʟʘʭ ʩʦʢʨʘʪʠʣʘʩʴ ʜʦ 5-6 ʛʘ, ʯʪʦ 
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ʩʦʩʪʘʚʣʷʝʪ 5-7% ʦʪ ʜʦʣʠ ʚʩʝʭ ʧʦʩʝʚʦʚ (ʧʦ ʜʘʥʥʳʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʈɼ ʟʘ 1995, 2015 ʛʛ.).  

ɺʘʞʥʦ ʠ ʪʦ, ʯʪʦ ʩʧʣʦʰʥʳʝ ʧʦʣʷ ʟʝʨʥʦʚʳʭ ʩʤʝʥʠʣʠʩʴ ʚ 90-ʝ ʛ. ʥʘ ʥʝʙʦʣʴʰʠʝ 

ʥʘʜʝʣʳ ʧʦʩʝʚʦʚ ʟʝʨʥʦʚʳʭ, ʢʦʪʦʨʳʝ ʥʝ ʩʚʷʟʘʥʥʳ ʤʝʞʜʫ ʩʦʙʦʡ. ʀʟ ʚʩʝʭ ʩʝʣ 

ʍʫʥʟʘʭʩʢʦʛʦ ʨʘʡʦʥʘ, ʪʦʣʴʢʦ ʚ ʩ. ʄʦʯʦʭ ʩʦʭʨʘʥʠʣʠʩʴ ʧʦʩʝʚʳ ʟʝʨʥʦʚʳʭ, ʭʦʪʷ ʠ 

ʟʜʝʩʴ ʦʥʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʣʠʩʴ (ʨʠʩ. 7). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʮʝʣʦʤ ʚ ʛʦʨʥʦʤ 

ɼʘʛʝʩʪʘʥʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʍʫʥʟʘʭʩʢʦʤ ʨʘʡʦʥʝ ʢʘʨʜʠʥʘʣʴʥʦ ʠʟʤʝʥʠʣʘʩʴ ʠ 

ʩʪʨʫʢʪʫʨʘ ʟʝʤʣʝʜʝʣʠʷ ï ʧʣʦʱʘʜʠ ʧʦʩʝʚʦʚ ʟʝʨʥʦʚʳʭ ʠ ʙʦʙʦʚʳʭ ʩʤʝʥʠʣʠʩʴ 

ʧʦʩʝʚʘʤʠ ʦʚʦʱʥʳʭ (ʢʘʨʪʦʬʝʣʴ, ʤʦʨʢʦʚʴ).  

 

 

ʈʠʩ. 7. ɺʠʜ ʥʘ ʘʛʨʦʣʘʥʜʰʘʬʪʳ ʩ. ʄʦʯʦʭ ʚ ʍʫʥʟʘʭʩʢʦʤ ʨʘʡʦʥʝ. 

 

ɺ 90-ʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʚ ʫʩʣʦʚʠʷʭ ʠʟʦʙʠʣʠʷ ʟʝʨʥʦʚʳʭ ʢʦʨʤʦʚ ʘʨʝʘʣ 

ʭʦʤʷʢʘ ʈʘʜʜʝ ʙʳʣ ʩʧʣʦʰʥʳʤ ʠ ʦʥʠ ʚʩʪʨʝʯʘʣʠʩʴ ʚ ʘʛʨʦʣʘʥʜʰʘʬʪʘʭ ʧʨʘʢʪʠʯʝʩʢʠ 

ʚʩʝʭ ʩʝʣ ʍʫʥʟʘʭʩʢʦʛʦ ʨʘʡʦʥʘ ɼʘʛʝʩʪʘʥʘ, ʘ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʘʨʝʘʣʘ 

ʜʦʩʪʠʛʘʣʘ 25-58 ʦʩ/ʛʘ (ʆʤʘʨʦʚ, 1995). ʇʨʠʯʝʤ, ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʯʠʩʣʝʥʥʦʩʪʠ ʭʦʤʷʢʦʚ 5-6 ʦʩ/ʛʘ ʚ 90-ʭ ʛʦʜʘʭ ʦʪʤʝʯʘʣʠʩʴ ʚ ʘʨʛʦʣʘʥʜʰʘʬʪʘʭ ʩ ʜʦʣʝʡ 
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ʤʝʞʝʚʳʭ ʩʢʣʦʥʦʚ ʥʠʞʝ 3%, ʪ.ʝ. ʧʨʘʢʪʠʯʝʩʢʠ ʩʧʣʦʰʥʳʝ ʧʦʣʷ ʧʦʯʪʠ ʙʝʟ ʪʝʨʨʘʩ 

(ʄʘʛʦʤʝʜʦʚ, ʆʤʘʨʦʚ, 1995, 2000; ʆʤʘʨʦʚ, 1995, 2005; ʄʘʛʦʤʝʜʦʚ ʠ ʜʨ., 2001; 

ʆʤʘʨʦʚ, ʄʘʛʦʤʝʜʦʚ, 2006). ʕʪʦʪ ʬʝʥʦʤʝʥ ʦʙʲʷʩʥʷʝʪʩʷ ʩʣʘʙʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ 

ʧʦʯʝʢ ʭʦʤʷʢʦʚ ʢ ʜʝʛʠʜʨʘʪʘʮʠʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʘʩʝʣʝʥʠʝ ʭʦʤʷʢʘʤʠ ʪʝʨʨʠʪʦʨʠʠ 

ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ ʩ ʘʨʠʜʥʳʤ ʢʣʠʤʘʪʦʤ ʧʨʦʠʟʦʰʣʦ ʚʦ ʤʥʦʛʦʤ ʙʣʘʛʦʜʘʨʷ 

ʪʝʨʨʘʩʥʦʤʫ ʟʝʤʣʝʜʝʣʠʶ ʩ ʥʘʣʠʯʠʝʤ ʥʘ ʤʝʞʝʚʳʭ ʩʢʣʦʥʘʭ ʩʦʯʥʦʡ ʩʫʙʘʣʴʧʠʡʩʢʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ (ʄʝʱʝʨʩʢʠʡ ʠ ʜʨ., 1992). ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʛʦʜʳ ʥʘʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ (2009ï2018 ʛʛ.), ʢʦʛʜʘ ʯʠʩʣʝʥʥʦʩʪʴ ʭʦʤʷʢʦʚ ʧʦʚʩʝʤʝʩʪʥʦ ʚ ʛʦʨʥʦʤ 

ɼʘʛʝʩʪʘʥʝ ʩʦʢʨʘʪʠʣʘʩʴ, ʣʦʢʘʣʴʥʳʝ ʛʨʫʧʧʠʨʦʚʢʠ ʩʦʭʨʘʥʠʣʠʩʴ ʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʙʦʣʴʰʠʭ ʧʦ ʧʣʦʱʘʜʠ ʤʝʞʝʚʳʭ ʩʢʣʦʥʘʭ, ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʟʝʨʥʦʚʳʤ ʧʦʣʷʤ, ʥʦ ʥʝ 

ʢ ʦʚʦʱʥʳʤ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʭʦʤʷʢʠ ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟʣʠ ʥʘ ʚʩʝʭ ʧʦʣʷʭ ʩʦ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʜʦʣʝʡ ʩʢʣʦʥʦʚ.  

ɺ ʛʦʜʳ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (2009ï2018 ʛ.) ʩʪʘʙʠʣʴʥʘʷ ʧʦʧʫʣʷʮʠʷ ʭʦʤʷʢʘ 

ʈʘʜʜʝ ʚ ʍʫʥʟʘʭʩʢʦʤ ʨʘʡʦʥʝ ʦʙʥʘʨʫʞʝʥʘ ʪʦʣʴʢʦ ʚ ʩ. ʄʦʯʦʭ. ɻʜʝ ʤʝʞʝʚʳʝ ʩʢʣʦʥʳ 

ʠʤʝʶʪ ʙʦʣʴʰʫʶ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʚʳʩʦʢʫʶ ʜʦʣʶ ʚ 

ʩʠʩʪʝʤʝ ʘʛʨʦʣʘʥʜʰʘʬʪʘ (20ï25 %), ʠ ʧʨʠ ʵʪʦʤ ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʩʝʣ ʟʜʝʩʴ 

ʧʨʦʜʦʣʞʘʶʪ ʩʘʞʘʪʴ ʦʚʝʩ, ʥʦ ʝʛʦ ʜʦʣʷ ʚ ʧʦʩʝʚʘʭ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʣʘʩʴ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ 90-ʤʠ ʛʦʜʘʤʠ. ɽʜʠʥʠʯʥʳʝ ʦʩʦʙʠ ʠʣʠ ʞʠʣʳʝ ʥʦʨʳ ʦʪʤʝʯʝʥʳ ʪʦʣʴʢʦ 

ʚ ʜʚʫʭ ʩʝʣʘʭ ʍʫʥʟʘʭʩʢʦʛʦ ʨʘʡʦʥʘ ï ʩ. ʍʘʨʘʭʠ ʠ ʩ. ɻʦʥʦʭ (ʪʘʙʣ. 2). ɺʩʝ ʵʪʦ ʧʨʠʚʝʣʦ 

ʢ ʪʦʤʫ, ʯʪʦ ʥʝʢʦʛʜʘ ʩʧʣʦʰʥʦʡ ʘʨʝʘʣ ʭʦʤʷʢʘ ʈʘʜʜʝ ʚ ʍʫʥʟʘʭʩʢʦʤ ʨʘʡʦʥʝ ʩʪʘʣ 

ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʥʳʤ, ʘ ʝʛʦ ʯʠʩʣʝʥʥʦʩʪʴ ʨʝʟʢʦ ʩʦʢʨʘʪʠʣʘʩʴ (ʨʠʩ. 8). ʇʨʠʯʝʤ ʧʦ 

ʚʨʝʤʝʥʠ ʵʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʪʦʯʥʦ ʩʦʚʧʘʣʦ ʩ ʥʘʯʘʚʰʠʤʩʷ ʚ 2003-2005 ʛʦʜʘʭ 

ʠʟʤʝʥʝʥʠʝʤ ʚ ʭʘʨʘʢʪʝʨʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʚ ʍʫʥʟʘʭʩʢʦʤ ʨʘʡʦʥʝ (ʧʦ ʜʘʥʥʳʤ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈɼ ʟʘ 1995, 2015 ʛʛ.).  

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩʦʢʨʘʪʠʣʩʷ ʠ ʩʧʝʢʪʨ ʥʘʩʝʣʷʝʤʳʭ ʭʦʤʷʢʘʤʠ ʙʠʦʪʦʧʦʚ (ʪʘʙʣ. 

3). ɺ 1988-1995 ʛʦʜʘʭ ʭʦʤʷʢ ʈʘʜʜʝ ʚʩʪʨʝʯʘʣʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʪʝʨʨʘʩʥʳʭ ʧʦʣʷʭ, ʥʦ ʠ 

ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʩʫʙʘʣʴʧʠʡʩʢʠʡʭ ʣʫʛʘʭ (ʄʘʛʦʤʝʜʦʚ ʠ ʆʤʘʨʦʚ, 2000; ʆʤʘʨʦʚ, 

1999), ʘ ʚ 2009-2018 ʛʦʜʘʭ - ʪʦʣʴʢʦ ʥʘ ʤʝʞʝʚʳʭ ʩʢʣʦʥʘʭ (ʪʘʙʣ. 3), ʘ ʥʘ ʩ/ʭ ʧʦʣʷʭ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʦʥʠ ʥʝ ʩʝʣʠʣʠʩʴ, ʘ ʤʦʛʣʠ ʩʦ ʩʢʣʦʥʦʚ ʚʳʭʦʜʠʪʴ ʥʘ ʥʠʭ ʚ ʘʚʛʫʩʪʝ ʧʦʩʣʝ 

ʩʦʟʨʝʚʘʥʠʷ ʟʝʨʥʦʚʳʭ, ʯʪʦʙʳ ʥʘʞʠʨʦʚʘʪʴʩʷ ʠ ʩʜʝʣʘʪʴ ʟʠʤʥʠʝ ʟʘʧʘʩʳ.  
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ʊʘʙʣʠʮʘ 2. ʀʟʤʝʥʝʥʠʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʠ ʯʠʩʣʝʥʥʦʩʪʠ ʭʦʤʷʢʘ ʈʘʜʜʝ ʚ ʘʛʨʦʣʘʥʜʰʘʬʪʘʭ 

ʍʫʥʟʘʭʩʢʦʛʦ ʨʘʡʦʥʘ ʚ ʧʝʨʠʦʜ 1924-2018 ʛʛ.  

ʉʝʣʘ 

ʏʠʩʣʝʥʥʦʩʪʴ (ʦʩ/ʛʘ; * ʚʳʩʦʢʘʷ ʯʠʩʣʝʥʥʦʩʪʴ (ʚʳʰʝ 5 ʦʩ/ʛʘ); ++ 3-5 ʦʩ/ʛʘ; + 

ʝʜʠʥʠʯʥʳʝ ʦʩʦʙʠ; ɾʅ ï ʝʩʪʴ ʝʜʠʥʠʯʥʳʝ ʞʠʣʳʝ ʥʦʨʳ; ʆɼ ï ʧʦ ʦʧʨʦʩʥʳʤ 

ʜʘʥʥʳʤ ʟʚʝʨʴʢʠ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ; ï ʥʦʨʳ ʦʪʩʫʪʩʪʚʫʶʪ; ʅɼ - ʥʝʪ ʜʘʥʥʳʭ)  

19241 1988-952 20053 20094 20154 20184 

ʍʫʥʟʘʭ * 46,8Ñ1,12 20,7Ñ1,78 ɾʅ ï ï 

ʄʦʯʦʭ * ʅɼ ʅɼ ++ ++ ++ 

ʍʘʨʘʭʠ * ʅɼ ʅɼ ɾʅ ɾʅ ɾʅ 

ɻʦʥʦʭ * 58,1Ñ2,19 24,9Ñ1,95 ɾʅ +  +  

ʀʪʣʷ ʅɼ 53,8Ñ1,84 ʆɼ ï ï ï 

ʎʘʜʘ ʅɼ 5,1Ñ0,16 ʆɼ ï ï ï 

ɹʘʪʣʘʠʯ ʅɼ 5,9Ñ0,19 ʆɼ ï ï ï 

ʆʙʦʜʘ * 26,5Ñ2,71 ʆɼ ï ï ï 

ʊʘʥʫʩʠ * 38,2Ñ1,14 ʆɼ ï ï ï 

ʕʙʫʪʘ * 39,4Ñ4,87 ʆɼ ï ï ï 

ɻʘʮʘʣʫʭ * 32,5 Ñ4,17 ʆɼ ï ï ï 

ɸʭʘʣʯʠ * 25,2Ñ1,92 ʆɼ ï ï ï 

ʇʨʠʤʝʯʘʥʠʷ. 1 ɼʘʥʦ ʧʦ ʅ.ʅ. ɼʶʢʦʚʫ (1927);  2 ɼʘʥʦ ʧʦ ʂ.ɿ. ʆʤʘʨʦʚʫ (1995);  

3 ɼʣʷ ʩʩ. ʍʫʥʟʘʭ ʠ ɻʦʥʦʭ ʜʘʥʦ ʧʦ ʂ.ɿ. ʆʤʘʨʦʚʫ (2006); 4 ʅʘʰʠ ʜʘʥʥʳʝ. 

 

ʇʦʵʪʦʤʫ ʥʘ ʩ/ʭ ʧʦʣʷʭ ʥʦʨʳ ʝʜʠʥʠʯʥʳ, ʘ ʦʙʩʣʝʜʦʚʘʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʙʠʦʪʦʧʦʚ, ʛʜʝ 

ʨʘʥʴʰʝ ʚʩʪʨʝʯʘʣʠʩʴ ʭʦʤʷʢʠ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʦʥʠ ʟʜʝʩʴ ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟʣʠ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ ʚ 90-ʝ ʛʦʜʳ ʧʨʠ ʚʳʩʦʢʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʭʦʤʷʢʦʚ, ʠʟʣʠʰʢʠ ʧʦʧʫʣʷʮʠʠ ʤʦʛʣʠ 

ʚʳʩʝʣʷʪʴʩʷ ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʝ ʙʠʦʪʦʧʳ, ʥʦ ʯʠʩʣʝʥʥʦʩʪʴ ʠʭ ʙʳʣʘ ʟʜʝʩʴ ʥʠʟʢʘʷ ʠ ʦʥʠ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʚʳʞʠʚʘʣʠ ʟʠʤʦʡ (ʆʤʘʨʦʚ, 1995). 
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ʈʠʩ. 8. ʂʘʨʪʘ-ʩʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʍʫʥʟʘʭʩʢʦʛʦ ʨʘʡʦʥʘ, ʛʜʝ 

ʭʦʤʷʢ ʈʘʜʜʝ ʙʳʣ ʦʙʳʯʝʥ ʜʦ 2005 ʛʦʜʘ ʠ ʛʜʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ 2009-2018 ʛʦʜʳ.  

 

çʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʛʦʜʳ ʠʭ ʚʳʩʦʢʦʡ ʯʠʩʣʝʥʥʦʩʪʠ (90-ʝ ʛʦʜʳ) ʚ 

ʝʩʪʝʩʪʚʝʥʥʳʝ ʙʠʦʪʦʧʳ ʧʦʩʪʦʷʥʥʦ ʚʳʩʝʣʷʣʠʩʴ ʠʟʣʠʰʢʠ ʧʦʧʫʣʷʮʠʠ ʩ 

ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ (ʆʤʘʨʦʚ, 1995, 2005; ʆʤʘʨʦʚ, ʄʘʛʦʤʝʜʦʚ, 2006) ʠ ʵʪʦʪ 

ʤʠʛʨʘʮʠʦʥʥʳʡ ʧʦʪʦʢ ʧʨʘʢʪʠʯʝʩʢʠ ʩʚʝʜʝʥ ʢ ʥʫʣʶ ʧʦʩʣʝ ʨʝʟʢʦʛʦ ʧʘʜʝʥʠʷ 

ʯʠʩʣʝʥʥʦʩʪʠ ʭʦʤʷʢʦʚ, ʥʘʯʘʚʰʝʛʦʩʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʩ 2005 ʛʦʜʘ. ʆʯʝʚʠʜʥʦ, ʯʪʦ 

ʧʨʦʠʟʦʰʝʜʰʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʛʦʨʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʧʨʠʚʝʣʠ ʢ ʩʪʦʣʴ 

ʨʝʟʢʦʤʫ ʩʧʘʜʫ ʯʠʩʣʝʥʥʦʩʪʠ ʭʦʤʷʢʘ ʈʘʜʜʝ. ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʵʪʦʛʦ ʧʨʝʜʧʦʣʦʞʝʥʠʷ 

ʷʚʣʷʶʪʩʷ ʥʘʰʠ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʵʢʩʧʝʜʠʮʠʠ ʚ ʂʫʣʠʥʩʢʠʡ ʨʘʡʦʥ 

ɼʘʛʝʩʪʘʥʘ ʚ 2016-2017 ʛʦʜʘʭ, ʛʜʝ ʚ ʦʪʣʠʯʠʝ ʦʪ ʍʫʥʟʘʭʩʢʦʛʦ ʨʘʡʦʥʘ ʚ 

ʘʛʨʦʣʘʥʜʰʘʬʪʘʭ ʩʦʭʨʘʥʠʣʘʩʴ ʚʳʩʦʢʘʷ ʜʦʣʷ ʧʦʩʝʚʦʚ ʟʝʨʥʦʚʳʭ (40%) ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʣʦʪʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ ʭʦʤʷʢʦʚ ʩʦʭʨʘʥʠʣʘʩʴ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ 12,5 ʦʩ/ʛʘ (ʪʘʙʣ. 3)è (ʋʰʘʢʦʚʘ ʠ ʜʨ., 2011). 
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ʊʘʙʣʠʮʘ 3. ʇʣʦʪʥʦʩʪʴ ʧʦʩʝʣʝʥʠʡ ʭʦʤʷʢʘ ʈʘʜʜʝ ʚ ʘʛʨʦʣʘʥʜʰʘʬʪʘʭ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʣʘʥʜʰʘʬʪʘʭ ʟʘ ʧʦʩʣʝʜʥʠʝ 20 ʣʝʪ. 

ɹʠʦʪʦʧ ʍʫʥʟʘʭʩʢʠʡ ʨʘʡʦʥ ʂʫʣʠʥʩʢʠʡ ʨʘʡʦʥ 

ʩ. ʍʫʥʟʘʭ ʩ. ʄʦʯʦʭ ʉ. ʍʦʩʨʝʭ 

1988 ï 

1995 ʛʛ.    

(n=1500)1 

 2010-

2015ʛʛ. 

(n=0) 

1990-ʝ 

ʛʦʜʳ 2 

2009 - 

2015ʛʛ.3 

(n=84) 

1990-ʝ    

ʛʦʜʘ (n=74)2 

2016-2017ʛʛ.3 

(n=36) 

 ʇʣʦʱʘʜʴ 

ɿʝʨʥʦʚʳʝ 

ʧʦʣʷ, ʛʘ (%) 

120-130 

(77-85) 

5-6     

(5-7) 

32-34 

(64-68) 

    7-9     

(15-20) 

100-107 

(75-81) 

50-55         (38-

42) 

ʆʚʦʱʥʳʝ 

ʧʦʣʷ, ʛʘ 

25-30 23-27 15-17 37-42 20-23 30-35 

 ʏʠʩʣʝʥʥʦʩʪʴ ʦʩ/ʛʘ 

ʇʦʣʷ 

ʟʝʨʥʦʚʳʭ ʠ 

ʙʦʙʦʚʳʭ 

21,1 Ñ 

1,64 

0 ----   0,7 Ñ 0,08 16,4Ñ 1,6 2,3 Ñ 0,18 

ʇʦʣʷ 

ʢʘʨʪʦʬʝʣʷ 

11,8 Ñ 

0,71 

       0 ---   0,8 Ñ 0,10 6,4Ñ 0,8 1,3 Ñ 0,11 

ʄʝʞʝʚʳʝ 

ʩʢʣʦʥʳ 

ʪʝʨʨʘʩ 

46,8 Ñ2,96        0 ---   5,0 Ñ 0,38 38,8Ñ1,7 10,5  Ñ1,08 

ʉʝʥʦʢʦʩʥʳʝ 

ʣʫʛʘ 

1,4 Ñ 0,24        0 ---              0 4,7 Ñ 2,0 0 

ɽʩʪʝʩʪʚʝʥʥ

ʳʝ ʣʫʛʘ 

 1,7 Ñ 0,41        0 ---              0 2,3 Ñ 1,7 0 

1ɼʘʥʦ ʧʦ ʆʤʘʨʦʚʫ ʂ.ɿ (1995). 2ɼʘʥʦ ʧʦ ʘʨʭʠʚʥʳʤ ʜʘʥʥʳʤ ʉʇʂ ʄʦʯʦʭʩʢʘʷ ʠ ʍʦʩʨʝʭʩʢʘʷ, 

ʩ. ʄʦʯʦʭ ʠ ʩ.ʍʦʩʨʝʭ; 3ʇʦ ʜʘʥʥʳʭ ʧʦʣʫʯʝʥʥʳʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ çGoogle 

Earth Proè ʠ (ʧʦ ʜʘʥʥʳʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʩ/ʭ ʈɼ ʟʘ 1995, 2015 ʛʛ.). 
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ɺ ʦʪʣʠʯʠʝ ʦʪ ʍʫʥʟʘʭʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʙʦʣʴʰʠʥʩʪʚʘ ʜʨʫʛʠʭ ʛʦʨʥʳʭ ʨʘʡʦʥʦʚ 

ɼʘʛʝʩʪʘʥʘ ʚ ʂʫʣʠʥʩʢʦʤ ʨʘʡʦʥʝ ʥʝ ʩʪʦʣʴ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʣʘʩʴ ʩʪʨʫʢʪʫʨʘ 

ʟʝʤʣʝʜʝʣʠʷ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʧʦʩʝʚʘʭ ʩʦʭʨʘʥʠʣʘʩʴ ʚʳʩʦʢʘʷ ʜʦʣʷ ʟʝʨʥʦʚʳʭ. 

ʉʦʭʨʘʥʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʠ ʠ ʜʦʣʠ ʧʦʩʝʚʦʚ ʟʝʨʥʦʚʳʭ ʚ ʂʫʣʠʥʩʢʦʤ ʨʘʡʦʥʝ 

ʩʚʷʟʘʥʦ, ʦʯʝʚʠʜʥʦ, ʩ ʪʨʫʜʥʦʜʦʩʪʫʧʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʨʘʡʦʥʘ (2200 ʤ ʥ.ʫ.ʤ.) ʠ 

ʧʣʦʭʠʤʠ ʜʦʨʦʛʘʤʠ. ʊʘʢ, ʜʦʣʷ ʟʝʨʥʦʚʳʭ ʚ ʧʦʩʝʚʘʭ ʪʝʨʨʘʩʥʳʭ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʚ 

ʦʢʨʝʩʪʥʦʩʪʷʭ ʩ. ʂʫʣʠ ʠ ʩ. ʍʦʩʨʝʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 40 % , ʘ ʚ 

ʮʝʣʦʤ ʧʣʦʱʘʜʴ ʟʝʨʥʦʚʳʭ ʩʦʢʨʘʪʠʣʘʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 90-ʤʠ ʛʦʜʘʤʠ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ ʜʚʘ ʨʘʟʘ (ʪʘʙʣ. 3), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦ ʚʩʝʤʫ ʛʦʨʥʦʤʫ ɼʘʛʝʩʪʘʥʫ 

ʧʣʦʱʘʜʴ ʟʝʨʥʦʚʳʭ ʩʦʢʨʘʪʠʣʘʩʴ ʚ 5-7 ʨʘʟ (ʧʦ ʜʘʥʥʳʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʈɼ ʟʘ 1995, 2015 ʛʛ.).  

ɺ ʮʝʣʦʤ, ʫʯʝʪʳ ʭʦʤʷʢʘ ʈʘʜʜʝ ʚ ʨʘʟʥʳʭ ʨʘʡʦʥʘʭ ɼʘʛʝʩʪʘʥʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ 

2000-ʝ ʛʦʜʳ ʝʛʦ ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʢʨʘʪʠʣʘʩʴ ʚ 6 ʨʘʟ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 1990-ʤʠ ʛʦʜʘʤʠ 

(ʨʘʟʣʠʯʠʷ ʚʳʩʦʢʦ ʟʥʘʯʠʤʳ, ʪʘʙʣ. 4). ʇʨʠ ʵʪʦʤ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʣʘʩʴ ʠ ʜʦʣʷ 

ʟʝʨʥʦʚʳʭ ʧʦʩʝʚʦʚ ʩʨʝʜʠ ʩʝʣʴʩʢʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ï ʙʦʣʝʝ ʯʝʤ ʚ 3 ʨʘʟʘ. 

ʂʦʚʘʨʠʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ (ANCOVA) ʧʦʢʘʟʘʣ, ʯʪʦ ʜʦʣʷ ʟʝʨʥʦʚʳʭ ʩʠʣʴʥʦ ʠ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʯʠʩʣʝʥʥʦʩʪʴ ʭʦʤʷʢʘ (ʨʠʩ. 9; F1,10 = 15.5., p = 0.003). 

ʊʘʙʣʠʮʘ. 4. ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʝʥʠʷ ʜʦʣʠ ʟʝʨʥʦʚʳʭ ʧʦʩʝʚʦʚ ʠ ʯʠʩʣʝʥʥʦʩʪʠ ʭʦʤʷʢʘ 

ʈʘʜʜʝ (ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ɸʅʆɺɸ) ʚ 1990-ʝ ʠ 2000-ʝ ʛʦʜʳ. ɿʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ 

ʚʳʜʝʣʝʥʳ ʞʠʨʥʳʤ ʰʨʠʬʪʦʤ. 

ʇʝʨʠʦʜ (N) ɼʦʣʷ ʟʝʨʥʦʚʳʭ, % ʏʠʩʣʝʥʥʦʩʪʴ, ʦʩ/ʛʘ 

 ʉʨʝʜʥʝʝÑʆʰ.ʉʨ. ʉʨʝʜʥʝʝÑʆʰ.ʉʨ.  

1990-ʝ (6) 83.0Ñ4.3 42.5Ñ2.1 

2000-ʝ (7) 27.6Ñ4.0 7.3Ñ1.9 

F1,11 87.8, p < 0.00001 157.7, p < 0.00001 
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ʈʠʩ. 9. ʏʠʩʣʝʥʥʦʩʪʴ ʭʦʤʷʢʘ ʈʘʜʜʝ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ (1990-ʝ ʠ 2000-ʝ ʛʦʜʳ) 

ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʣʠ ʧʦʩʝʚʦʚ ʟʝʨʥʦʚʳʭ. 

1.3. ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʫʩʣʦʚʠʷ ʦʙʠʪʘʥʠʷ ʭʦʤʷʢʘ ɹʨʘʥʜʪʘ 

(Mesocricetus brandti) ʚ ɼʘʛʝʩʪʘʥʝ 

ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʘʥʘʣʦʛʠʯʥʳʝ ʪʝʥʜʝʥʮʠʠ ʨʝʟʢʦʛʦ ʩʥʠʞʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ 

ʚʩʣʝʜʩʪʚʠʝ ʟʘʤʝʱʝʥʠʷ ʧʦʩʝʚʦʚ ʟʝʨʥʦʚʳʭ ʥʘ ʦʚʦʱʥʳʝ ʢʫʣʴʪʫʨʳ (ʢʘʧʫʩʪʘ) ʥʘ 

ʃʝʚʘʰʠʥʩʢʦʤ ʧʣʘʪʦ (ɼʘʛʝʩʪʘʥ) ʦʪʤʝʯʝʥʳ ʥʘʤʠ ʠ ʜʣʷ ʜʨʫʛʦʛʦ ʨʦʜʩʪʚʝʥʥʦʛʦ ʚʠʜʘ 

ï ʭʦʤʷʢʘ ɹʨʘʥʜʪʘ (ʆʤʘʨʦʚ, ʗʨʦʚʝʥʢʦ, 2011; ʆʤʘʨʦʚ, ʏʫʥʢʦʚ, 2019). ʊʠʧʠʯʥʳʝ 

ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʭʦʤʷʢʘ ɹʨʘʥʜʪʘ ʚ ɼʘʛʝʩʪʘʥʝ ï ʧʦʩʝʚʳ ʟʝʨʥʦʚʳʭ ʠ ʛʦʨʥʳʝ ʩʪʝʧʠ ʩ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʟʣʘʢʦʚ. ɺ 1980-90-ʭ ʛʦʜʘʭ ʭʦʤʷʢ ɹʨʘʥʜʪʘ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ 

ʟʘʩʝʣʷʣ ʚʥʫʪʨʝʥʥʝʛʦʨʥʫʶ ʯʘʩʪʴ ɼʘʛʝʩʪʘʥʘ ʠ ʚʩʪʨʝʯʘʣʩʷ ʚ ɹʫʡʥʘʢʩʢʦʤ, 

ʃʝʚʘʰʠʥʩʢʦʤ ʠ ʂʘʨʘʙʫʜʘʭʢʝʥʪʩʢʦʤ ʨʘʡʦʥʘʭ. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʝʡ ʧʣʦʪʥʦʩʪʠ 

ʧʦʧʫʣʷʮʠʷ ʭʦʤʷʢʘ ɹʨʘʥʜʪʘ ʜʦʩʪʠʛʘʣʘ ʥʘ ʧʦʩʝʚʘʭ ʟʝʨʥʦʚʳʭ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʩ. ʋʨʤʘ 

(1200 ʤ ʥ.ʫ.ʤ.) ʃʝʚʘʰʠʥʩʢʦʛʦ ʨʘʡʦʥʘ 10-15 ʦʩ/ʛʘ (ʫʩʪʥʦʝ ʩʦʦʙʱʝʥʠʝ ɺ.ʇ. 

ʂʘʟʘʢʦʚʘ, 2006). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ 

ʟʝʤʣʝʜʝʣʠʷ ʥʘ ʧʦʩʝʚʳ ʟʝʨʥʦʚʳʭ ʚ ʵʪʠʭ ʨʘʡʦʥʘʭ ʧʨʠʭʦʜʠʪʩʷ ʤʝʥʝʝ 10% ʦʪ ʚʩʝʭ 

ʧʦʩʝʚʦʚ, ʘ ʚʩʷ ʦʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʣʘʥʪʘʮʠʠ ʢʘʧʫʩʪʳ (ʧʦ ʜʘʥʥʳʤ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈɼ ʟʘ 1995, 2015 ʛʛ.). 



59 
 

ɺ 2013-2017 ʛʦʜʘʭ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦ ʚʩʝʭ ʪʨʝʭ 

ʨʘʡʦʥʘʭ, ʛʜʝ ʧʨʝʞʜʝ ʚʩʪʨʝʯʘʣʩʷ ʭʦʤʷʢ ɹʨʘʥʜʪʘ ʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʥ ʩʦʭʨʘʥʠʣʩʷ 

ʪʦʣʴʢʦ ʚ ʃʝʚʘʰʠʥʩʢʦʤ ʨʘʡʦʥʝ. ʉʨʘʚʥʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʘʷ ʧʦʧʫʣʷʮʠʷ ʭʦʤʷʢʘ 

ɹʨʘʥʜʪʘ ʦʙʥʘʨʫʞʝʥʘ ʪʦʣʴʢʦ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʩʩ. ʋʨʤʘ ʠ ʂʫʣʝʮʤʘ ʃʝʚʘʰʠʥʩʢʦʛʦ 

ʨʘʡʦʥʘ ʩ ʯʠʩʣʝʥʥʦʩʪʴʶ 3,2Ñ0,59 ʦʩ/ʛʘ (ʆʤʘʨʦʚ, ʏʫʥʢʦʚ, 2019) (ʨʠʩ. 6). 

çɺ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʝʥʠʷ ʭʘʨʘʢʪʝʨʘ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠʟʤʝʥʠʣʘʩʴ ʠ ʩʝʟʦʥʥʘʷ 

ʜʠʥʘʤʠʢʘ ʨʘʮʠʦʥʘ ʭʦʤʷʢʘ ɹʨʘʥʜʪʘ. ɺʝʩʥʦʡ (ʤʘʡ) ʭʦʤʷʢʠ ʘʢʪʠʚʥʦ ʧʦʪʨʝʙʣʷʶʪ 

ʤʦʣʦʜʫʶ ʨʘʩʩʘʜʫ ʢʘʧʫʩʪʳ, ʢʦʪʦʨʘʷ ʢ ʣʝʪʫ ʪʝʨʷʝʪ ʜʣʷ ʥʠʭ ʩʚʦʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ. 

ʀʶʣʴʩʢʠʝ ʫʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʵʪʦ ʚʨʝʤʷ ʭʦʤʷʢʠ ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʥʘ ʦʢʨʘʠʥʘʭ 

(ʤʝʞʘʭ) ʧʦʣʝʡ ʢʘʧʫʩʪʳ, ʛʜʝ ʧʨʦʠʟʨʘʩʪʘʶʪ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʜʠʢʠʝ ʟʣʘʢʠ (ʚ 

ʦʩʥʦʚʥʦʤ ʧʳʨʝʡ) ʤʝʩʪʘʤʠ ʦʙʨʘʟʫʶʱʠʝ ʩʧʣʦʰʥʳʝ ʤʦʥʦʜʦʤʠʥʘʥʪʥʳʝ ʘʩʩʦʮʠʘʮʠʠ 

ʩ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ (ʨʠʩ. 10), ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʩʪʘʮʠʷʤʠ ʧʝʨʝʞʠʚʘʥʠʷ 

ʭʦʤʷʢʘ ɹʨʘʥʜʪʘ. ʂʦʣʦʩʴʷ ʧʳʨʝʷ ʙʳʣʠ ʥʘʡʜʝʥʳ ʫ ʚʭʦʜʘ ʚ ʥʦʨʳ ʠ ʚ ʟʘʱʝʯʥʳʭ 

ʤʝʰʢʘʭ ʜʦʙʳʪʳʭ ʭʦʤʷʢʦʚ. ʈʘʟʙʦʨ ʩʦʜʝʨʞʠʤʦʛʦ ʞʝʣʫʜʢʦʚ 4-ʭ ʧʘʚʰʠʭ ʦʩʦʙʝʡ 

ʭʦʤʷʢʘ ɹʨʘʥʜʪʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʦ 70% ʧʠʱʝʚʦʛʦ ʢʦʤʢʘ ʭʦʤʷʢʦʚ ʚ ʠʶʣʝ ʩʦʩʪʘʚʣʷʶʪ 

ʩʝʤʝʥʘ ʧʳʨʝʷè (ʆʤʘʨʦʚ, ʏʫʥʢʦʚ, 2019). 

 

ʈʠʩ. 10. ɸʛʨʦʣʘʥʜʰʘʬʪʳ ʩ. ʋʨʤʘ, ʃʝʚʘʰʠʥʩʢʦʛʦ ʨʘʡʦʥʘ.  


