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ʀʶʥʴ 

ʇʝʨʠʦʜʠʯʝʩʢʠʡ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʠ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʞʫʨʥʘʣ. 
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ʇʦʜʧʠʩʘʥʦ ʚ ʧʝʯʘʪʴ 17.06.2016. 
ʊʠʨʘʞ 900 ʵʢʟ. 
ɿʘʢʘʟ 26142 
ʆʪʧʝʯʘʪʘʥʦ ʩ ʛʦʪʦʚʦʛʦ ʦʨʠʛʠʥʘʣ-ʤʘʢʝʪʘ. 
ʆʪʧʝʯʘʪʘʥʦ ʚ ʪʠʧʦʛʨʘʬʠʠ ʆʆʆ "ʂʦʤʧʘʥʠʷ ʇʆʃʀɻʈɸʌʀʉʊ", 
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ʉʙʦʨʥʠʢ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ LI ʟʘʦʯʥʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ International Research Journal. 

ɿʘ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʩʚʝʜʝʥʠʡ, ʠʟʣʦʞʝʥʥʳʭ ʚ ʩʪʘʪʴʷʭ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʥʝʩʫʪ ʘʚʪʦʨʳ.  

ɾʫʨʥʘʣ ʠʤʝʝʪ ʩʚʦʙʦʜʥʳʡ ʜʦʩʪʫʧ, ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʪʘʪʴʠ ʤʦʞʥʦ ʯʠʪʘʪʴ, ʟʘʛʨʫʞʘʪʴ, 

ʢʦʧʠʨʦʚʘʪʴ, ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ, ʧʝʯʘʪʘʪʴ ʠ ʩʩʳʣʘʪʴʩʷ ʥʘ ʠʭ ʧʦʣʥʳʝ ʪʝʢʩʪʳ ʩ ʫʢʘʟʘʥʠʝʤ ʘʚʪʦʨʩʪʚʘ ʙʝʟ 

ʢʘʢʠʭ ʣʠʙʦ ʦʛʨʘʥʠʯʝʥʠʡ. ʊʠʧ ʣʠʮʝʥʟʠʠ CC ʧʦʜʜʝʨʞʠʚʘʝʤʳʡ ʞʫʨʥʘʣʦʤ: Attribution 4.0 

International (CC BY 4.0). ɾʫʨʥʘʣ ʚʭʦʜʠʪ ʚ ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʙʘʟʫ ʥʘʫʯʥʦʛʦ ʮʠʪʠʨʦʚʘʥʠʷ Agris. 
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ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʘʩʩʦʚʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ: ʇʀ ˉ ʌʉ 77 ï 51217. 
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ɹʝʣʦʫʩʦʚʘ ʅ.ʄ. 

ʂʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʇʨʠʤʦʨʩʢʘʷ ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ 

ʆʉʆɹɽʅʅʆʉʊʀ ʌʆʈʄʀʈʆɺɸʅʀʗ ɸʉʉɸʄɹʃɽʁ ʏʃɽʅʀʉʊʆʅʆɻʀʍ 

ɺ ɻʅɽɿɼɸʍ ʉʀʅɸʅʊʈʆʇʅʓʍ ʇʊʀʎ ʖɻɸ ɼɸʃʔʅɽɻʆ ɺʆʉʊʆʂɸ  

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʘʩʩʘʤʙʣʝʠ ʯʣʝʥʠʩʪʦʥʦʛʠʭ, ʬʦʨʤʠʨʫʶʱʠʝʩʷ ʚ ʛʥʝʟʜʘʭ ʧʪʠʮ, ʦʙʠʪʘʶʱʠʭ ʚʙʣʠʟʠ 

ʞʠʣʴʷ ʯʝʣʦʚʝʢʘ. ɺʳʷʚʣʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ, ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ ʛʥʝʟʜʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʦʦʙʱʝʩʪʚ ʯʣʝʥʠʩʪʦʥʦʛʠʭ ʚ ʫʩʣʦʚʠʷʭ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʝʩʩʘ. 

ɺʳʷʚʣʝʥʳ ʪʠʧʳ ʩʦʦʙʱʝʩʪʚ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʦʩʥʦʚʫ ʥʘʩʝʣʝʥʠʷ ʛʥʝʟʜʘ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʨʦʢʘ 

ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʀʟʫʯʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʦʦʮʝʥʦʟʦʚ ʧʪʠʯʴʠʭ ʛʥʝʟʜ ʩ ʤʦʤʝʥʪʘ ʥʘʯʘʣʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʛʥʝʟʜʘ ʧʪʠʮʝʡ ʠ ʧʨʠʥʮʠʧʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʦʙʱʝʩʪʚʘ ʦʙʠʪʘʪʝʣʝʡ ʛʥʝʟʜʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʥʘʥʪʨʦʧʥʳʝ ʚʠʜʳ, ʛʝʤʠʩʠʥʘʥʪʨʦʧʥʳʝ ʚʠʜʳ, ʤʠʢʨʦʮʝʥʦʟ ʯʣʝʥʠʩʪʦʥʦʛʠʭ, ʵʢʪʦʧʘʨʘʟʠʪʳ, 

ʩʘʧʨʦʬʘʛʠ. 
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FEATURES OF FORMATION OF ASSEMBLIES ARTHROPODS FROM SINSNTROPIC  BIRDS' S NESTS 

OF SOUTH FAR EAST 

Abstract 

The article discusses the Assembly of arthropods emerging in the nests of birds that live near human habitations. The 

regularities of their formation, stages of development of the breeding community, the spatial and functional structure of 

arthropod communities in conditions of anthropogenic press. The identified community types, depending on the species 

constituting the basis of the population of the nest and the period of their operation. Studied regularities of formation of 

zoocenoses birds ' nests since the beginning of the construction of the nest by the bird and the principles of sustainability of the 

community of inhabitants of the nest. 

Keywords: synanthropic species gemisinantropnye species microcenosis arthropods, ectoparasites, saprophagous. 

 

ʣ ̫ʠʟʫʯʝʥʠʷ ʘʩʩʘʤʙʣʝʡ ʯʣʝʥʠʩʪʦʥʦʛʠʭ, ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʚ ʛʥʝʟʜʘʭ ʧʪʠʮ, ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʛʥʝʟʜʘ ʩʝʤʠ ʚʠʜʦʚ 

ʧʪʠʮ, ʛʥʝʟʜʷʱʠʭʩʷ ʚʙʣʠʟʠ ʞʠʣʴʷ ʯʝʣʦʚʝʢʘ, ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʠ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʷʭ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʶʛʝ ɼʘʣʴʥʝʛʦ ʚʦʩʪʦʢʘ ʈʦʩʩʠʠ.  ʊʨʠ ʚʠʜʘ, ʠʤʝʶʱʠʝ ʥʘʠʙʦʣʴʰʫʶ ʧʣʦʪʥʦʩʪʴ ʠ 

ʜʦʤʠʥʠʨʫʶʱʠʝ ʚ ʦʨʥʠʪʦʢʦʤʧʣʝʢʩʝ ʩʝʣʠʪʝʙʥʳʭ ʟʦʥ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʩʦʨʦʢʘ ʦʙʳʢʥʦʚʝʥʥʘʷ, ʛʨʘʯ ʠ ʚʦʨʦʥʘ 

ʯʝʨʥʘʷ. ʕʪʠ ʚʠʜʳ ʧʪʠʮ ʨʘʟʤʝʱʘʶʪ ʛʥʝʟʜʘ ʦʪʢʨʳʪʦ, ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʛʥʝʟʜ ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʩʪʨʦʠʪʝʣʴʥʳʡ 

ʤʘʪʝʨʠʘʣ ʧʨʠʨʦʜʥʦʛʦ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ, ʜʠʘʧʘʟʦʥ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚ ʧʦʣʦʩʪʠ 

ʛʥʝʟʜʘ ʠ ʪʦʣʱʝ ʩʫʙʩʪʨʘʪʘ ʚʘʨʴʠʨʫʝʪ. ʏʝʪʳʨʝ ʚʠʜʘ ï ʪʠʧʠʯʥʳʝ ʩʠʥʘʥʪʨʦʧʥʳʝ ʚʠʜʳ, ʥʝ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚ ʧʨʠʨʦʜʥʳʭ 

ʙʠʦʮʝʥʦʟʘʭ, ʨʘʟʤʝʱʘʶʱʠʝ ʛʥʝʟʜʘ ʠʣʠ ʧʦʜ ʟʘʱʠʪʦʡ ʩʦʦʨʫʞʝʥʠʡ, ʠʣʠ ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʛʥʝʟʜʦʚʴʷʭ: ʣʘʩʪʦʯʢʠ 

ʨʳʞʝʧʦʷʩʥʠʯʥʘʷ ʠ ʜʝʨʝʚʝʥʩʢʘʷ, ʧʦʣʝʚʦʡ ʚʦʨʦʙʝʡ ʠ ʩʝʨʳʡ ʩʢʚʦʨʝʮ. ʄʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʩʦʩʪʘʚ ʩʫʙʩʪʨʘʪʘ 

ʛʥʝʟʜ, ʘ ʠʤʝʥʥʦ, ʩʦʦʪʥʦʰʝʥʠʝ ʚ ʥʝʤ ʤʘʪʝʨʠʘʣʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʦʩʦʙʝʥʥʦʩʪʠ ʙʠʦʣʦʛʠʠ 

ʧʪʠʮ (ʢʦʣʠʯʝʩʪʚʦ ʚʳʚʦʜʢʦʚ ʟʘ ʩʝʟʦʥ, ʩʪʝʧʝʥʴ ʯʠʩʪʦʧʣʦʪʥʦʩʪʠ ʧʪʠʮʳ, ʭʘʨʘʢʪʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʥʝʟʜʦʚʦʡ ʧʦʩʪʨʦʡʢʠ ï 

ʪʦʣʴʢʦ ʜʣʷ ʚʳʚʝʜʝʥʠʷ ʧʪʝʥʮʦʚ ʠʣʠ ʚ ʢʘʯʝʩʪʚʝ ʫʙʝʞʠʱʘ ʚʥʝ ʩʝʟʦʥʘ ʨʘʟʤʥʦʞʝʥʠʷ) ʠ ʩʪʝʧʝʥʴ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ 

ʙʠʦʪʦʧ ʦʧʨʝʜʝʣʷʶʪ ʪʠʧ ʛʥʝʟʜʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʯʣʝʥʠʩʪʦʥʦʛʠʭ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʦʩʥʦʚʫ ʥʘʩʝʣʝʥʠʷ ʛʥʝʟʜʘ, ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʩʦʦʙʱʝʩʪʚ 

ʯʣʝʥʠʩʪʦʥʦʛʠʭ: 

¶ ʘʩʩʘʤʙʣʝʠ ʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʵʢʪʦʧʘʨʘʟʠʪʦʚ: 

ʛʘʤʘʟʦʚʳʭ ʢʣʝʱʝʡ ʨ. Dermanyssus ʠʣʠ ʙʣʦʭ ʨ. Ceratophyllus. ʊʘʢʠʝ ʘʩʩʘʤʙʣʝʠ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʛʥʝʟʜʘʭ ʚʦʨʦʙʴʷ 

ʧʦʣʝʚʦʛʦ, ʩʢʚʦʨʮʘ ʩʝʨʦʛʦ ʠ ʛʥʝʟʜʘʭ ʣʘʩʪʦʯʝʢ, ʨʘʟʤʝʱʝʥʥʳʭ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʦʩʪʨʦʡʢʘʭ ʠ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʘʭ; 

¶ ʘʩʩʘʤʙʣʝʠ ʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʩʘʧʨʦʬʘʛʦʚ. 

ɺ ʧʦʩʣʝʜʥʝʡ ʢʘʪʝʛʦʨʠʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʧʦʜʪʠʧʘ: 

ʇʝʨʚʳʡ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʛʥʝʟʜ ʧʦʣʝʚʦʛʦ ʚʦʨʦʙʴʷ, ʛʜʝ ʧʨʝʦʙʣʘʜʘʶʪ ʚʠʜʳ, ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʝ ʩʫʙʩʪʨʘʪ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʞʫʢʠ ʨ. Tipnus, Niptus, Ptinus, Tenebrioides, Tenebrio, Neatus, Alphitobius. 

ɺʪʦʨʦʡ ï ʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ (ʞʫʢʦʚ ʨ. Attagenus ʠ ʨ. Dermestes ʠʣʠ ʤʦʣʝʡ ʨ. Tinea); ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʢʘʢ ʚ ʛʥʝʟʜʘʭ 

ʚʦʨʦʙʴʷ ʧʦʣʝʚʦʛʦ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʚʦʨʦʙʴʠʥʳʭ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʩ ʥʠʤ ʦʙʱʠʝ ʛʥʝʟʜʦʚʴʷ, ʪʘʢ ʠ ʩʦʨʦʢʠ ʦʙʳʢʥʦʚʝʥʥʦʡ.  

ʊʨʝʪʠʡ ʪʠʧ ʩʦʦʙʱʝʩʪʚ ï ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʚʠʜʦʚ, ʫʪʠʣʠʟʠʨʫʶʱʠʭ ʵʢʩʢʨʝʤʝʥʪʳ ʧʪʠʮ ʠ ʛʥʠʶʱʫʶ ʦʨʛʘʥʠʢʫ 

(ʜʚʫʢʨʳʣʳʝ ʨ. Muscina ʠ ʨ. Calliphora). ʊʘʢʠʝ ʩʦʦʙʱʝʩʪʚʘ, ʬʦʨʤʠʨʫʶʱʠʝʩʷ ʚ ʦʪʢʨʳʪʦ ʨʘʟʤʝʱʝʥʥʳʭ ʛʥʝʟʜʘʭ ʢʨʫʧʥʳʭ 

ʚʨʘʥʦʚʳʭ ʧʪʠʮ.  

ʇʨʠʚʝʜʝʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʘʩʩʘʤʙʣʝʡ ʯʣʝʥʠʩʪʦʥʦʛʠʭ, ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʚ ʛʥʝʟʜʘʭ ʩʠʥʘʥʪʨʦʧʥʳʭ ʧʪʠʮ ʚ ʫʩʣʦʚʠʷʭ 

ʖʛʘ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʙʳʪʴ ʨʘʩʰʠʨʝʥʘ ʟʘ ʩʯʝʪ ʩʫʙʜʦʤʠʥʘʥʪʦʚ ʠ ʚʠʜʦʚ, ʧʦʧʘʜʘʶʱʠʭ ʚ ʛʥʝʟʜʦ ʠʟ ʦʢʨʫʞʘʶʱʠʭ 

ʮʝʥʦʟʦʚ, ʦʙʳʯʥʦ ʵʪʦ ʚʨʝʜʠʪʝʣʠ ʩʝʣʴʩʢʦʛʦ ʠ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʠʤʝʶʱʠʝ ʚʳʩʦʢʫʶ ʯʠʩʣʝʥʥʦʩʪʴ ʚ ʘʛʨʦʮʝʥʦʟʘʭ ʠ 

ʧʦʧʘʜʘʶʱʠʝ ʚ ʛʥʝʟʜʦ ʩʣʫʯʘʡʥʦ. ʆʥʠ ʯʘʩʪʦ ʩʚʷʟʘʥʳ ʩ ʧʪʠʮʝʡ - ʭʦʟʷʠʥʦʤ ʛʥʝʟʜʘ ʥʝ ʪʨʦʬʠʯʝʩʢʠʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤʠ, ʘ 

ʬʘʙʨʠʯʝʩʢʠʤʠ ʠ ʪʦʧʠʯʝʩʢʠʤʠ. 

ɼ 
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ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʵʪʘʧʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʩʩʘʤʙʣʝʡ ʯʣʝʥʠʩʪʦʥʦʛʠʭ ʚ ʛʥʝʟʜʝ, ʪʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʦʦʮʝʥʦʟ 

ʢʘʢ ʩʦʦʙʱʝʩʪʚʦ ʚʝʜʝʪ ʥʘʯʘʣʦ ʩ ʬʦʨʝʟʠʝʡ ʧʝʨʚʳʭ ʦʙʠʪʘʪʝʣʝʡ - ʷʠʮ ʛʝʦʙʠʦʥʪʦʚ ʩ ʤʘʪʝʨʠʘʣʦʤ ʠ ʵʢʪʦʧʘʨʘʟʠʪʳ ʧʪʠʮ (ʥʘ 

ʦʧʝʨʝʥʠʠ). ʃʠʯʠʥʢʠ ʛʘʤʘʟʦʚʳʭ ʢʣʝʱʝʡ, ʤʫʭʠ - ʢʨʦʚʦʩʦʩʢʠ ʠ ʧʨʦʪʦʢʘʣʣʠʬʦʨʳ, ʘ ʪʘʢʞʝ ʧʪʠʯʴʠ ʙʣʦʭʠ ʜʦʤʠʥʠʨʫʶʪ ʚ 

ʪʦʣʴʢʦ ʯʪʦ ʧʦʩʪʨʦʝʥʥʳʭ ʛʥʝʟʜʘʭ. ʀʥʜʝʢʩʳ ʜʦʤʠʥʠʨʦʚʘʥʠʷ (ʜʦʣʷ, ʢʦʪʦʨʫʶ ʩʦʩʪʘʚʣʷʝʪ ʦʙʠʣʠʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʠʜʘ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʩʫʤʤʘʨʥʦʤʫ ʦʙʠʣʠʶ ʚʩʝʭ ʩʨʘʚʥʠʚʘʝʤʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʚʠʜʦʚ ʚ ʠʟʫʯʘʝʤʦʤ ʤʘʪʝʨʠʘʣʝ) ʧʘʨʘʟʠʪʦʚ ʧʪʠʮ ʚ 

ʧʝʨʚʠʯʥʳʭ ʛʥʝʟʜʦʚʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʚʳʰʝ, ʯʝʤ ʜʨʫʛʠʭ ʯʣʝʥʦʚ ʘʩʩʦʮʠʘʮʠʠ [1]. 

ɺʪʦʨʦʡ ʵʪʘʧ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʛʥʝʟʜʦʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ï ʥʘʨʘʩʪʘʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʩʘʧʨʦʬʘʛʦʚ, ʧʨʠʚʣʝʢʘʝʤʳʭ ʚ 

ʛʥʝʟʜʦ ʧʨʦʜʫʢʪʘʤʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʧʪʠʮʳ - ʭʦʟʷʠʥʘ. ʂʝʨʘʪʦʬʘʛʠ (Tinea pellionella) ʠ ʢʦʞʝʝʜʳ (Attagenus unicolor 

japonicas, Dermestes lardarius, D. vorax, D. nidum, Trox ineptus) ʜʦʤʠʥʠʨʫʶʪ ʚ ʛʥʝʟʜʘʭ ʧʪʠʮ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʜʣʷ 

ʩʨʦʠʪʝʣʴʩʪʚʘ ʛʥʝʟʜʘ ʧʝʨʴʷ, ʚʦʣʦʩʳ, ʪʘʢ ʞʝ ʚ ʛʥʝʟʜʘʭ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʚ ʩʫʙʩʪʨʘʪʝ ʢʦʞʥʳʭ ʯʝʰʫʡ.  ʄʝʨʪʚʦʝʜʳ 

(Blithophaga opaca ʠ Thanatophilus lapponicus) ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʚ ʛʥʝʟʜʘʭ ʩ ʧʦʛʠʙʰʠʤʠ ʧʪʝʥʮʘʤʠ.  

ʌʘʫʥʠʩʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʥʘʩʝʣʝʥʠʷ ʛʥʝʟʜʘ ʯʘʩʪʦ ʟʘʚʠʩʠʪ ʦʪ ʜʝʡʩʪʚʠʷ ʚʥʝʰʥʠʭ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ʊʘʢ, ʝʩʣʠ ʚ 

ʩʝʟʦʥ ʨʘʟʤʥʦʞʝʥʠʷ ʚʳʧʘʜʘʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ, ʩʫʙʩʪʨʘʪ ʛʥʝʟʜʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʩʦʭʨʘʥʷʝʪʩʷ 

ʧʝʨʝʫʚʣʘʞʥʝʥʥʳʤ ʠ   ʚ ʥʝʤ ʚ ʧʨʦʮʝʥʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʧʦ ʤʘʩʩʝ ʧʨʝʦʙʣʘʜʘʶʪ ʦʩʪʘʪʢʠ ʦʨʛʘʥʠʢʠ ʠ ʵʢʩʢʨʝʤʝʥʪʳ, ʪʦ ʚ 

ʫʩʣʦʚʠʷʭ ʖʛʘ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ, ʚ ʛʥʝʟʜʘʭ ʩʦʨʦʢʠ ʦʙʳʢʥʦʚʝʥʥʦʡ) ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʚʦʜʦʣʶʙʳ (Berosus lewisius).  

ʈʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʛʥʝʟʜʘ, ʢʘʢ ʵʢʪʦʧʘʨʘʟʠʪʦʚ, ʪʘʢ ʠ ʩʘʧʨʦʬʘʛʦʚ, ʘ ʯʘʩʪʦ ʠ ʬʠʪʦʬʘʛʦʚ, ʧʨʠʚʦʜʠʪ ʢ 

ʟʘʩʝʣʝʥʠʶ ʛʥʝʟʜ ʭʠʱʥʠʢʘʤʠ. ʕʪʦ ʩʣʝʜʫʶʱʠʡ ʵʪʘʧ ʚ ʨʘʟʚʠʪʠʠ ʛʥʝʟʜʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. ʀʟ ʭʠʱʥʳʭ ʯʣʝʥʠʩʪʦʥʦʛʠʭ 

ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʚ ʛʥʝʟʜʘʭ ʩʠʥʘʥʪʨʦʧʥʳʭ ʧʪʠʮ ʚ ʫʩʣʦʚʠʷʭ ʖʛʘ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʦʪʤʝʯʝʥʘ ʜʣʷ 

ʧʘʫʢʦʚ, ʣʦʞʥʦʩʢʦʨʧʠʦʥʳ ʦʪʤʝʯʝʥʳ ʪʦʣʴʢʦ ʚ ʛʥʝʟʜʘʭ ʧʦʣʝʚʦʛʦ ʚʦʨʦʙʴʷ, ʨʘʟʤʝʱʝʥʥʳʭ ʧʦʜ ʢʘʨʥʠʟʘʤʠ ʢʨʳʰ, ʘ ʚ 

ʦʪʢʨʳʪʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʛʥʝʟʜʘʭ ʩʦʨʦʢʠ ʦʙʳʢʥʦʚʝʥʥʦʡ, ʛʨʘʯʘ ʠ ʚʦʨʦʥʳ ʯʝʨʥʦʡ ʬʘʫʥʘ ʭʠʱʥʠʢʦʚ ʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʘ. 

ɺ ʥʠʭ ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʭʠʱʥʳʝ ʞʫʢʠ (ʢʦʨʦʪʢʦʥʘʜʢʨʳʣʳʝ ʭʠʱʥʠʢʠ (Staphylinidae), ʞʫʞʝʣʠʮʳ (Carabidae, ʥʘʧʨʠʤʝʨ, 

Dromius quadraticollis), ʫʭʦʚʝʨʪʢʠ (Dermaptera) ʠ ʭʠʱʥʳʝ ʢʣʦʧʳ Nabidae ʠ Reduviidae).  ʇʦʩʣʝ ʚʳʣʝʪʘ ʧʪʝʥʮʦʚ ʛʥʝʟʜʦ 

ʯʠʩʣʝʥʥʦʩʪʴ ʜʝʪʨʠʪʦʬʘʛʦʚ, ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʩʫʙʩʪʨʘʪ ʝʱʝ ʙʦʣʝʝ ʚʦʟʨʘʩʪʘʝʪ: Tipnus unicolor, Niptus hololeucus, 

Ptinus fur, P. villiger, P. latro, Tenebrioides mauritanicus, Typhaea stercorea, Tenebrio molitor, Neatus picipes, Alphitobius 

diaperinus [1]. ʕʪʠ ʞʝʩʪʢʦʢʨʳʣʳʝ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʚ ʛʥʝʟʜʘʭ, ʢʘʢ ʚʦ ʚʟʨʦʩʣʦʤ ʩʦʩʪʦʷʥʠʠ, ʪʘʢ ʠ ʚ ʬʘʟʝ ʣʠʯʠʥʢʠ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʠʜʦʚ ʚʨʝʜʠʪʝʣʠ ʟʘʧʘʩʦʚ ʠ ʩʳʨʴʷ. 

ʉʫʙʩʪʨʘʪ ʛʥʝʟʜʘ ʘʢʪʠʚʥʦ ʧʝʨʝʨʘʙʘʪʳʚʘʝʪʩʷ ʜʚʫʢʨʳʣʳʤʠ: ʩ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ ʚʩʪʨʝʯʘʝʤʦʩʪʠ (ʦʩʦʙʝʥʥʦ ʚ ʛʥʝʟʜʘʭ 

ʠʟ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʡ ʟʦʥʳ ʠ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ) ï Muscina angustifrons, M. assimilis, M. stabulans, ʨʝʞʝ ʠ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʙʠʦʮʝʥʦʟʘʭ ï Anthomyia pluvialis, ɸ. procellaris, ʘ ʪʘʢʞʝ ʣʠʯʠʥʢʘʤʠ ʙʨʦʥʟʦʚʦʢ 

Protaetia (Liocola) brevitarsis ʠ Cetonia magnifica [1]. ɻʥʝʟʜʘ ʩʠʥʘʥʪʨʦʧʥʳʭ ʧʪʠʮ ʷʚʣʷʶʪʩʷ ʤʝʩʪʦʤ ʚʳʧʣʦʜʘ 

ʩʠʥʘʥʪʨʦʧʥʳʭ ʜʚʫʢʨʳʣʳʭ, ʢʦʪʦʨʳʝ, ʨʘʟʤʥʦʞʘʷʩʴ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ (ʯʠʩʣʝʥʥʦʩʪʴ ʚ ʦʜʥʦʤ ʛʥʝʟʜʝ ʤʦʞʝʪ 

ʧʨʝʚʳʰʘʪʴ ʩʪʦ ʵʢʟʝʤʧʣʷʨʦʚ), ʧʦʧʘʜʘʶʪ ʚ ʦʢʨʫʞʘʶʱʠʡ ʮʝʥʦʟ. ʈʘʟʤʥʦʞʝʥʠʝ ʵʢʪʦʧʘʨʘʟʠʪʦʚ ʠ ʟʘʩʝʣʝʥʠʝ ʛʥʝʟʜʘ ʜʨʫʛʠʤʠ 

ʦʙʠʪʘʪʝʣʷʤʠ ʧʨʠʚʣʝʢʘʝʪ ʭʠʱʥʠʢʦʚ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʪʠʧʠʯʥʳʤʠ ʤʠʢʨʦʢʘʚʝʨʥʠʢʦʣʘʤʠ ʠ ʥʠʜʠʢʦʣʘʤʠ: 

Hister unicolor opimus, Saprinus spernax, Dendrophillus xaviery, Margarinotus niponicus. ɺ ʵʪʦʪ ʞʝ ʧʝʨʠʦʜ ʚ ʛʥʝʟʜʘʭ, 

ʩʫʙʩʪʨʘʪ ʢʦʪʦʨʳʭ ʦʙʨʘʟʦʚʘʥ ʧʦʯʚʦʡ ʠʣʠ ʧʝʨʝʛʥʦʝʤ, ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʣʠʯʠʥʢʠ ʭʨʫʱʝʡ (Holotricha diomphalia, H. 

sichotana) ʠ ʱʝʣʢʫʥʦʚ (Agriotes sericatus), ʧʦ-ʚʠʜʠʤʦʤʫ, ʚʳʧʣʦʜʠʚʰʠʝʩʷ ʠʟ ʷʠʮ, ʟʘʥʝʩʝʥʥʳʭ ʩ ʩʫʙʩʪʨʘʪʦʤ ʧʪʠʮʝʡ. 

ʗʚʣʷʷʩʴ ʢʦʨʥʝʛʨʳʟʘʤʠ, ʚ ʛʥʝʟʜʝ ʥʝ ʧʠʪʘʶʪʩʷ ʠ ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʦʛʠʙʘʶʪ. ʇʦʩʣʝʜʥʠʝ ʜʚʘ ʫʢʘʟʘʥʥʳʭ ʚʠʜʘ ï ʚʨʝʜʠʪʝʣʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 

ʄʘʩʩʦʚʳʝ ʚ ʘʛʨʦʮʝʥʦʟʘʭ ʠ ʧʨʠʨʦʜʥʳʭ ʙʠʦʪʦʧʘʭ ʚʠʜʳ, ʢ ʢʦʥʮʫ ʣʝʪʘ ʛʥʝʟʜʘ ʟʘʩʝʣʷʶʪ ʛʥʝʟʜʦ, ʚʝʨʦʷʪʥʦ ʠʩʧʦʣʴʟʫʷ 

ʝʛʦ ʜʣʷ ʟʠʤʦʚʢʠ. ʊʘʢ ʚ ʛʥʝʟʜʘʭ ʩʦʨʦʢʠ ʦʙʳʢʥʦʚʝʥʥʦʡ ʚʩʪʨʝʯʘʶʪʩʷ ʨʘʩʪʠʪʝʣʴʥʦʷʜʥʳʝ ʧʦʣʠʬʘʛʠ, ʤʥʦʛʦʨʷʜʥʳʝ 

ʚʨʝʜʠʪʝʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ: ʩʚʝʢʣʦʚʠʯʥʘʷ ʱʠʪʦʥʦʩʢʘ, ʣʠʩʪʦʝʜ ʦʣʴʭʦʚʳʡ, ʣʠʩʪʦʝʜ ʟʦʣʦʪʠʩʪʦ-ʤʝʜʥʳʡ, 

ʜʦʣʛʦʥʦʩʠʢ ʭʘʥʢʘʡʩʢʠʡ, ʢʨʘʩʥʦʥʦʛʘʷ ʮʚʝʪʦʨʦʡʢʘ, ʫʟʢʦʪʝʣʘʷ ʟʣʘʪʢʘ ʟʝʣʝʥʘʷ, ʱʝʣʢʫʥ ʧʦʩʝʚʥʦʡ, ʱʠʪʥʠʢ ʟʝʣʝʥʳʡ, ʢʣʦʧ 

ʷʛʦʜʥʳʡ ʠ ʦʩʪʨʦʛʦʣʦʚʳʡ ʚʦʩʪʦʯʥʳʡ ʢʣʦʧ. 

 ʌʦʨʤʠʨʦʚʘʥʠʝ ʤʠʢʨʦʟʦʦʮʝʥʦʟʘ ʧʪʠʯʴʝʛʦ ʛʥʝʟʜʘ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʦʩʥʦʚʝ ʙʠʦʪʠʯʝʩʢʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʚʠʜʦʚ, ʝʛʦ 

ʥʘʩʝʣʷʶʱʠʭ, ʠ ʧʪʠʮʳ-ʭʦʟʷʠʥʘ ʛʥʝʟʜʘ. 

ʈʘʟʥʦʦʙʨʘʟʠʝ ʵʪʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʟʘʜʘʝʪʩʷ ʩʪʨʫʢʪʫʨʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʛʥʝʟʜʦʚʦʡ ʧʦʩʪʨʦʡʢʠ (ʪʘʙʣ. 1) ʠ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʤʘʪʝʨʠʘʣʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʪʠʮʘʤʠ ʜʣʷ ʩʦʦʨʫʞʝʥʠʷ ʛʥʝʟʜʘ (ʪʘʙʣ. 2). 

 

ʊʘʙʣʠʮʘ 1 ï ʀʥʜʝʢʩʳ ʨʘʟʥʦʦʙʨʘʟʠʷ ʯʣʝʥʠʩʪʦʥʦʛʠʭ ʚ ʛʥʝʟʜʘʭ ʩʠʥʘʥʪʨʦʧʥʳʭ ʧʪʠʮ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʥʝʟʜʦʚʦʡ ʧʦʩʪʨʦʡʢʠ 

ʊʠʧʳ ʛʥʝʟʜ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʘʨʭʠʪʝʢʪʫʨʳ ʀʥʜʝʢʩ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʄʘʨʛʘʣʝʬʘ 

1. ʏʘʰʝʦʙʨʘʟʥʳʝ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʜʚʫʭ ʩʣʦʝʚ ï ʛʣʠʥʷʥʦʛʦ ʢʘʨʢʘʩʘ ʠ ʚʳʩʪʠʣʢʠ 

ʣʦʪʢʘ 

2,70 

2. ʏʘʰʝʦʙʨʘʟʥʳʝ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʪʨʝʭ ʩʣʦʝʚ, ï ʥʘʨʫʞʥʦʛʦ ʢʘʨʢʘʩʘ ʠʟ ʚʝʪʦʢ, ʩʣʦʷ 

ʜʝʨʥʘ ʠʣʠ ʧʦʯʚʳ ʠ ʚʳʩʪʠʣʢʠ ʣʦʪʢʘ 

9,91 

3. ʄʥʦʛʦʩʣʦʡʥʳʝ ʠ ʰʘʨʦʦʙʨʘʟʥʳʝ ʧʦ ʬʦʨʤʝ (ʩ ʢʨʳʰʝʡ):  

ï ʥʘʨʫʞʥʳʡ ʢʘʨʢʘʩ ʠʟ ʚʝʪʦʢ,  

ï ʚʥʫʪʨʝʥʥʠʡ ï ʠʟ ʛʣʠʥʳ, ʚ ʚʳʩʪʠʣʢʝ ʣʦʪʢʘ ʥʘʨʷʜʫ ʩ ʤʘʪʝʨʠʘʣʘʤʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʨʠʩʫʪʩʪʚʫʶʪ ʤʘʪʝʨʠʘʣʳ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

13,90 

4. ɻʥʝʟʜʘ ʰʘʨʦʦʙʨʘʟʥʦʡ ʬʦʨʤʳ, ʧʦʩʪʨʦʝʥʥʳʝ ʠʟ ʤʘʪʝʨʠʘʣʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ, 

ʞʠʚʦʪʥʦʛʦ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʚʥʝʰʥʠʤ ʢʘʨʢʘʩʦʤ ʢʦʪʦʨʳʭ ʩʣʫʞʘʪ 

ʩʪʝʥʳ ʧʫʩʪʦʪ ʠ ʧʦʣʦʩʪʝʡ ʧʦʩʪʨʦʝʢ ʯʝʣʦʚʝʢʘ 

8,55 

 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 6 (48) ǐ ʏʘʩʪʴ 5 ǐ ʀʶʥʴ 

 

8 

 

ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʛʥʝʟʜʦʚʦʡ ʧʦʩʪʨʦʡʢʠ ʷʚʣʷʶʪʩʷ ʚʠʜʦʩʧʝʮʠʬʠʯʥʳʤʠ ʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʪʠʮʳ- ʭʦʟʷʠʥʘ ʛʥʝʟʜʘ. ʂ ʛʥʝʟʜʘʤ ʧʝʨʚʦʡ ʢʘʪʝʛʦʨʠʠ ʚ ʪʘʙʣʠʮʝ 1 ʦʪʥʦʩʷʪʩʷ ʛʥʝʟʜʘ ʣʘʩʪʦʯʢʠ 

ʜʝʨʝʚʝʥʩʢʦʡ, ʚʪʦʨʦʡ ʢʘʪʝʛʦʨʠʠ -  ʛʨʘʯʘ ʠ ʯʝʨʥʦʡ ʚʦʨʦʥʳ, ʪʨʝʪʴʝʡ - ʛʥʝʟʜʘ ʩʦʨʦʢʠ ʦʙʳʢʥʦʚʝʥʥʦʡ, ʯʝʪʚʝʨʪʦʡ - ʛʥʝʟʜʘ 

ʧʦʣʝʚʦʛʦ ʚʦʨʦʙʴʷ ʠ ʩʢʚʦʨʮʘ ʩʝʨʦʛʦ. ʉʫʱʝʩʪʚʫʝʪ ʧʨʷʤʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʘʨʭʠʪʝʢʪʫʨʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʛʥʝʟʜʦʚʦʡ 

ʧʦʩʪʨʦʡʢʠ ʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝʤ ʘʩʩʘʤʙʣʝʡ ʯʣʝʥʠʩʪʦʥʦʛʠʭ, ʝʝ ʠʩʧʦʣʴʟʫʶʱʠʭ. 

ʅʘʨʫʞʥʳʡ ʢʘʨʢʘʩ ʛʥʝʟʜʘ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʩʣʦʝʚ ʚʝʪʦʢ ʨʘʟʥʦʛʦ ʢʘʣʠʙʨʘ ʠ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ ʩʦʦʨʫʞʝʥʠʠ ʛʥʝʟʜʘ 

ʤʘʪʝʨʠʘʣʦʚ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʫ ʩʦʨʦʢʠ ʦʙʳʢʥʦʚʝʥʥʦʡ ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʯʥʦʩʪʴ ʛʥʝʟʜʦʚʦʡ ʧʦʩʪʨʦʡʢʠ, 

ʧʨʦʜʣʝʚʘʷ ʩʨʦʢ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʛʥʝʟʜʘ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʟʘʜʘʶʪ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʠʰ, ʦʙʝʩʧʝʯʠʚʘʷ ʚʳʩʦʢʦʝ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʛʥʝʟʜʦʚʦʛʦ ʮʝʥʦʟʘ, ʯʪʦ ʪʘʢ ʞʝ ʫʚʝʣʠʯʠʚʘʝʪ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʦʦʙʱʝʩʪʚʘ ʦʙʠʪʘʪʝʣʝʡ ʛʥʝʟʜʘ ʵʪʦʛʦ ʚʠʜʘ ʧʪʠʮ. ʄʥʦʛʦʩʣʦʡʥʳʝ ʛʥʝʟʜʘ ʩʦʨʦʢ ʚ ʫʩʣʦʚʠʷʭ ʨʘʡʦʥʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʪʝʯʝʥʠʝ 7ï10 ʣʝʪ, ʤʥʦʛʦʢʨʘʪʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʪʠʮʝʡ, ʘ ʜʝʬʠʮʠʪ ʚʳʩʦʢʠʭ ʜʝʨʝʚʴʝʚ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʘʜʩʪʨʘʠʚʘʥʠʝ ʥʦʚʦʛʦ ʛʥʝʟʜʘ ʧʦʚʝʨʭ ʢʘʨʢʘʩʘ ʩʪʘʨʦʛʦ [1]. 

 

ʊʘʙʣʠʮʘ 2 ï ʀʥʜʝʢʩʳ ʨʘʟʥʦʦʙʨʘʟʠʷ ʯʣʝʥʠʩʪʦʥʦʛʠʭ ʚ ʛʥʝʟʜʘʭ ʩʠʥʘʥʪʨʦʧʥʳʭ ʧʪʠʮ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʥʦʦʙʨʘʟʠʷ ʤʘʪʝʨʠʘʣʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʪʠʮʘʤʠ ʜʣʷ ʩʦʦʨʫʞʝʥʠʷ ʛʥʝʟʜʘ 

ʊʠʧ ʛʥʝʟʜʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʪʝʨʠʘʣʦʚ ʀʥʜʝʢʩ 

ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʄʘʨʛʘʣʝʬʘ 

1. ɻʥʝʟʜʘ, ʧʦʩʪʨʦʝʥʥʳʝ ʪʦʣʴʢʦ ʠʟ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʛʣʠʥʳ, ʦʙʱʠʡ ʦʙʲʝʤ ʩʫʙʩʪʨʘʪʘ ʚ 

ʢʦʪʦʨʳʭ ʥʝʟʥʘʯʠʪʝʣʝʥ 

3,8 

2. ʂʨʫʧʥʳʝ ʛʥʝʟʜʘ, ʧʦʩʪʨʦʝʥʥʳʝ ʠʟ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʜʝʨʥʘ 9,9 

3. ɻʥʝʟʜʘ, ʧʦʩʪʨʦʝʥʥʳʝ ʠʟ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʤʘʪʝʨʠʘʣʦʚ 
ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʚ ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʧʝʨʝʧʨʝʚʰʠʡ ʩʫʙʩʪʨʘʪ ʚ ʚʠʜʝ 

ʧʝʨʝʛʥʦʷ 

8,6 

4. ʂʨʫʧʥʳʝ ʛʥʝʟʜʘ, ʧʦʩʪʨʦʝʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʪʝʨʠʘʣʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ, ʞʠʚʦʪʥʦʛʦ ʠ 
ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

13,9 

 

ʊʘʢʘʷ ʞʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʠʥʜʝʢʩʦʚ ʨʘʟʥʦʦʙʨʘʟʠʷ ʛʥʝʟʜʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʠ ʭʘʨʘʢʪʝʨʘ ʤʘʪʝʨʠʘʣʦʚ, 

ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʧʪʠʮʝʡ ʜʣʷ ʧʦʩʪʨʦʡʢʠ ʛʥʝʟʜʘ. ʀʥʜʝʢʩʳ ʨʘʟʥʦʦʙʨʘʟʠʷ ʬʘʫʥʳ ʯʣʝʥʠʩʪʦʥʦʛʠʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚ 

ʪʘʙʣʠʮʝ ʪʠʧʦʚ ʛʥʝʟʜʦʚʳʭ ʧʦʩʪʨʦʝʢ ʧʦʤʠʤʦ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʘʪʝʨʠʘʣʦʚ ʠ ʨʘʟʤʝʨʘ ʛʥʝʟʜʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠ ʭʘʨʘʢʪʝʨʦʤ 

ʨʘʟʤʝʱʝʥʠʷ ʛʥʝʟʜ, ʧʦʵʪʦʤʫ ʚ ʛʥʝʟʜʘʭ, ʨʘʟʤʝʱʝʥʥʳʭ ʦʪʢʨʳʪʦ (ʥʝ ʚ ʧʦʤʝʱʝʥʠʷʭ) ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʚʳʰʝ. 

ɺʳʚʦʜʳ. 

ʌʦʨʤʠʨʫʶʱʠʝʩʷ ʚ ʛʥʝʟʜʘʭ ʧʪʠʮ ʘʩʩʘʤʙʣʝʠ ʯʣʝʥʠʩʪʦʥʦʛʠʭ ʧʦ ʜʦʤʠʥʠʨʫʶʱʠʤ ʚʠʜʘʤ ʠ ʚʠʜʘʤ - ʩʫʙʜʦʤʠʥʘʥʪʘʤ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʛʥʝʟʜʦʚʦʡ ʧʦʩʪʨʦʡʢʠ, ʭʘʨʘʢʪʝʨʦʤ ʨʘʟʤʝʱʝʥʠʷ ʛʥʝʟʜʘ ʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʙʠʦʣʦʛʠʠ ʧʪʠʮʳ - ʭʦʟʷʠʥʘ. 

ʌʘʢʪʦʨʘʤʠ, ʦʢʘʟʳʚʘʶʱʠʤʠ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʩʩʘʤʙʣʝʡ ʯʣʝʥʠʩʪʦʥʦʛʠʭ ʚ ʧʪʠʯʴʠʭ ʛʥʝʟʜʘʭ ʠ ʠʭ ʨʘʟʚʠʪʠʝ, 

ʷʚʣʷʶʪʩʷ ʢʘʢ ʘʙʠʦʪʠʯʝʩʢʠʝ, ʪʘʢ ʠ ʢʘʢ ʙʠʦʪʠʯʝʩʢʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ. ɹʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʩʦʦʙʱʝʩʪʚ ʯʣʝʥʠʩʪʦʥʦʛʠʭ ʠ 

ʯʠʩʣʝʥʥʦʩʪʴ ʚ ʥʠʭ ʩʠʥʘʥʪʨʦʧʦʚ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʙʠʦʪʦʧ. 
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Abstract 

Subject of studying are representatives of Far East flora and fauna as perspective types phyto-and a zooremediation of the 

soils polluted by pollyutant of various nature in the conditions of Primorsky region. 

Systematization, area, ecological conditions of distribution, biological features, possibilities of application of types of Far 

East flora and fauna are reflected in works "The atlas of types ï fitoremediant of the South of the Far East" and "The atlas of 

types ï zooremediant of the South of the Far East" on which creation the group of authors of department of agrochemistry, 

agroecology and labor protection of Primorskaya  state agricultural academy works. 
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 ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʥʦʚʥʳʤʠ  ʧʨʦʙʣʝʤʘʤʠ  ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʝʣʴʩʢʦʛʦ  ʭʦʟʷʡʩʪʚʘ  ʈʦʩʩʠʠ  ʷʚʣʷʶʪʩʷ 

ʘʛʨʦʭʠʤʠʯʝʩʢʘʷ ʜʝʛʨʘʜʘʮʠʷ ʧʦʯʚ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠʭ ʧʣʦʜʦʨʦʜʠʷ, ʯʪʦ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʥʝ ʪʦʣʴʢʦ ʩ 

ʫʤʝʥʴʰʝʥʠʝʤ ʦʙʲʝʤʦʚ ʧʨʠʤʝʥʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʥʘʨʫʰʝʥʠʝʤ ʩʠʩʪʝʤ ʩʝʚʦʦʙʦʨʦʪʦʚ, ʥʦ ʠ ʠʥʪʝʥʩʠʚʥʳʤ 

ʟʘʛʨʷʟʥʝʥʠʝʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʧʦʣʣʶʪʘʥʪʘʤʠ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ.  

ʇʨʦʮʝʩʩ ʪʝʭʥʦʛʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ ʩʪʘʣ ʧʨʠʯʠʥʦʡ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ  ʨʘʟʣʠʯʥʳʭ ʘʛʨʦʣʘʜʰʘʬʪʦʚ ʠ 

ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʦʣʫʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʡ ʧʨʦʜʫʢʮʠʠ. ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʚ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʥʝʵʢʦʥʦʤʠʯʥʦ. ʕʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʥʝ ʪʦʣʴʢʦ  ʨʳʥʦʢ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʥʦ ʠ  

ʩʦʢʨʘʱʘʝʪ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʘʛʨʘʨʥʦʡ ʠʥʜʫʩʪʨʠʠ [5].  

ʉʦʛʣʘʩʥʦ  ɼʦʢʣʘʜʘ ʦʙ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʇʨʠʤʦʨʩʢʦʤ ʢʨʘʝ ʟʘ 2015 ʛʦʜ, 16,8 ʪʳʩ. ʛʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʫʛʦʜʠʡ (ʟʝʤʝʣʴ) ʷʚʣʷʶʪʩʷ ʥʘʨʫʰʝʥʥʳʤʠ ʥʝ ʪʦʣʴʢʦ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʠ ʪʦʨʬʘ, 

ʚʳʧʦʣʥʝʥʠʠ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ, ʠʟʳʩʢʘʪʝʣʴʩʢʠʭ, ʩʪʨʦʠʪʝʣʴʥʳʭ ʠ ʜʨʫʛʠʭ ʨʘʙʦʪ, ʥʦ, ʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʛʨʷʟʥʝʥʠʷ  

ʨʘʟʣʠʯʥʳʤʠ ʧʦʣʣʶʪʘʥʪʘʤʠ, ʚ ʪ.ʯ. ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ [6]. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʭ ʘʛʨʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʩʪʝʧʝʥʠ ʬʠʪʦʪʦʢʩʠʯʥʦʩʪʠ ʧʦʯʚ ʥʘ  ʪʝʨʨʠʪʦʨʠʠ ʋʩʩʫʨʠʡʩʢʦʛʦ 

ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ (ʜʘʣʝʝ ï ʋɻʆ) ʥʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʧʦʯʚ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ʟʘʛʨʷʟʥʝʥʘ Cd, Pb, Zn, Cu ʠ Cr, ʘ ʪʘʢ ʞʝ ʦʪʭʦʜʘʤʠ ʩʙʨʦʩʘ ʞʠʜʢʠʭ ʩʪʦʢʦʚ ʠ ʪʚʝʨʜʳʭ ʦʪʭʦʜʦʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ [5]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʘʥʳ  ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʬʠʟʠʯʝʩʢʦʡ, ʭʠʤʠʯʝʩʢʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʯʠʩʪʢʝ ʟʘʛʨʷʟʥʝʥʥʳʭ 

ʧʦʯʚ, ʧʨʠ ʠʭ  ʧʦʤʦʱʠ  ʪʦʢʩʠʯʥʦʩʪʴ  ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʤʦʞʝʪ  ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʪʴʩʷ  ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʫʩʪʨʘʥʷʪʴʩʷ.  ʕʪʠ 

ʤʝʪʦʜʠʢʠ ʯʘʩʪʦ ʷʚʣʷʶʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʚʳʛʦʜʥʳʤʠ, ʪʨʝʙʫʶʪ ʙʦʣʴʰʠʭ ʟʘʪʨʘʪ, ʚʦʟʥʠʢʘʶʪ ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʧʦʙʦʯʥʳʝ 

ʵʬʬʝʢʪʳ ʠ ʦʧʘʩʥʦʩʪʠ ʚʪʦʨʠʯʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʧʨʦʤʳʚʢʘ ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʧʦʧʘʜʘʥʠʶ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ) [3].  

ɺ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʡʦʥʘʭ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ ʥʘʠʙʦʣʝʝ ʚʳʛʦʜʥʳʤ ʤʝʪʦʜʦʤ ʦʯʠʩʪʢʠ ʟʝʤʝʣʴ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ  ʷʚʣʷʝʪʩʷ ʙʠʦʨʝʤʝʜʠʘʮʠʷ ï ʪʝʭʥʦʣʦʛʠʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʯʚ ʧʨʠ ʧʦʤʦʱʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ (ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ).  

ʇʦʜʙʦʨ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ ʨʘʩʪʠʪʝʣʴʥʳʭ ʠ ʞʠʚʦʪʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʚ ʢʘʯʝʩʪʚʝ ʙʠʦʨʝʤʝʜʠʘʥʪʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ ʚ ʫʩʣʦʚʠʷʭ ʤʫʩʩʦʥʥʦʛʦ ʢʣʠʤʘʪʘ ʠ ʩʧʝʮʠʬʠʢʠ ʪʠʧʦʣʦʛʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʯʚ ʷʚʣʷʝʪʩʷ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʫʘʣʴʥʳʤ. 

ʄʘʩʰʪʘʙʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʠʩʢ ʙʳʩʪʨʦʨʘʩʪʫʱʠʭ ʠ ʦʙʣʘʜʘʶʱʠʭ ʚʳʨʘʞʝʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ 

ʥʘʢʦʧʣʝʥʠʶ ʠ ʚʳʚʝʜʝʥʠʶ  ʧʦʣʣʶʪʘʥʪʦʚ  ʨʘʩʪʝʥʠʡ ʠʟ ʯʠʩʣʘ ʢʫʣʴʪʫʨʥʳʭ ʠ ʜʠʢʦʨʘʩʪʫʱʠʭ ʚʠʜʦʚ, ʘ ʪʘʢ ʞʝ ʧʦʯʚʝʥʥʦʡ 

ʤʝʟʦʬʘʫʥʳ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʝʛʠʦʥʘ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʠʭ ʚʳʩʦʢʦʛʦ ʬʠʪʦ- ʠ 

ʟʦʦʨʝʤʝʜʠʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʠʟʫʯʝʥʠʝ ʩʧʦʩʦʙʦʚ ʝʛʦ ʧʦʚʳʰʝʥʠʷ ï ʟʘʜʘʯʠ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʚʪʦʨʦʚ ʩʪʘʪʴʠ. 

ɺ 2014 ʛʦʜʫ ʩʦʪʨʫʜʥʠʢʘʤʠ ʠ ʩʪʫʜʝʥʪʘʤʠ ʢʘʬʝʜʨʳ ʘʛʨʦʭʠʤʠʠ, ʘʛʨʦʵʢʦʣʦʛʠʠ ʠ ʦʭʨʘʥʳ ʪʨʫʜʘ ʀʥʩʪʠʪʫʪʘ 

ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʠ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ ʌɻɹʆʋ ɺʆ ʇʨʠʤʦʨʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ  ʥʘʯʘʪʘ 

ɺ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 6 (48) ǐ ʏʘʩʪʴ 5 ǐ ʀʶʥʴ 

 

10 

 

ʨʘʙʦʪʘ ʧʦ ʚʳʷʚʣʝʥʠʶ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʙʠʦʨʝʤʝʜʠʘʥʪʦʚ ʘʛʨʦʵʢʦʩʠʩʪʝʤ ʠ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʩʨʝʜʠ  

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʡ ʬʣʦʨʳ ʠ ʬʘʫʥʳ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʧʦ ʪʝʤʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʤʠ ʦʧʨʝʜʝʣʝʥʳ  2 ʦʩʥʦʚʥʳʭ ʩʧʦʩʦʙʘ ʦʯʠʩʪʢʠ 

ʧʦʯʚ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʭ ʧʣʦʜʦʨʦʜʠʷ: ʬʠʪʦ-  ʠ ʟʦʦʨʝʤʝʜʠʘʮʠʷ. 

ʌʠʪʦʨʝʤʝʜʠʘʮʠʷ - ʵʪʦ ʙʳʩʪʨʦ ʨʘʟʚʠʚʘʶʱʘʷʩʷ ʦʙʣʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ 

ʵʢʦʣʦʛʠʯʥʦʩʪʠ ʠ ʤʘʣʳʤʠ  ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʟʘʪʨʘʪʘʤʠ ʧʨʠ  ʦʯʠʩʪʢʝ ʩ  ʧʦʤʦʱʴʶ ʟʝʣʝʥʥʳʭ ʨʘʩʪʝʥʠʡ  ʪʝʨʨʠʪʦʨʠʡ, 

ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʣʣʶʪʘʥʪʘʤʠ ʨʘʟʥʦʡ ʧʨʠʨʦʜʳ ʠ  ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʦʪ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʜʦ ʨʘʜʠʦʥʫʢʣʠʜʦʚ). 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʢʘʯʝʩʪʚʝ ʬʠʪʦʨʝʤʝʜʠʘʥʪʦʚ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʨʘʟʣʠʯʥʳʭ ʩʝʤʝʡʩʪʚ ʧʦʧʦʣʥʷʝʪʩʷ ʝʞʝʛʦʜʥʦ.  

ʀʟʫʯʠʚ ʙʠʦʣʦʛʠʶ ʠ ʵʢʦʣʦʛʠʶ ʚʠʜʦʚ, ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ  ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦ ʬʠʪʦʨʝʤʝʜʠʘʮʠʠ, 

ʫʩʣʦʚʠʡ  ʤʝʩʪ, ʧʦʜʣʝʞʘʱʠʭ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ (ʠʩʪʦʯʥʠʢʘʤʠ ʟʘʛʨʷʟʥʝʥʠʷ, ʪʠʧʦʤ ʧʦʯʚʳ, ʥʘʣʠʯʠʝʤ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, 

ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʠ ʟʘ ʛʦʜ) ʠ ʟʘʛʨʷʟʥʠʪʝʣʝʤ (ʪʠʧʦʤ ʪʦʢʩʠʯʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ, ʢʦʥʮʝʥʪʨʘʮʠʝʡ, 

ʛʣʫʙʠʥʦʡ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʧʦ ʧʦʯʚʝʥʥʦʤʫ ʧʨʦʬʠʣʶ) ʥʘʤʠ ʧʦʜʛʦʪʦʚʣʝʥ ʩʧʠʩʦʢ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʚʠʜʦʚ 

ʢʫʣʴʪʫʨʥʦʡ ʠ ʜʠʢʦʡ ʬʣʦʨʳ ï ʬʠʪʦʨʝʤʝʜʠʘʥʪʦʚ ʧʦʯʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ,  ʟʘʛʨʷʟʥʝʥʥʳʭ 

ʧʦʣʣʶʪʘʥʪʘʤʠ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ʉʨʝʜʠ ʦʩʥʦʚʥʳʭ ʩʝʤʝʡʩʪʚ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʡ ʬʣʦʨʳ ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʛʠʧʝʨʘʢʢʫʤʫʣʠʨʫʶʱʠʝ 

ʚʠʜʳ ʩʝʤʝʡʩʪʚ Alismataceae Vent,  Amaranthaceae Juss,  Apiaceae Lindl.,  Asteraceae Bercht.at J. Presl., Boraginaceae  Juss, 

Brassicaceae Burnett., Cucurbitaceae Juss, Euphorbiaceae Juss,   Fabaceae Lindl.,  Lamiaceae Martinov, Scrophulariaceae 

Juss,  ʈʦʘʩʝʘʝ Barnhart. 

ʀʟʫʯʝʥʥʳʝ ʥʘʤʠ  ʚʠʜʳ ʨʘʩʪʝʥʠʡ ʨʘʩʧʨʝʜʝʣʝʥʳ ʥʘ 4 ʛʨʫʧʧʳ: ʬʠʪʦʵʢʩʪʨʘʢʪʦʨʳ, ʨʠʟʦʬʠʣʴʪʨʘʪʦʨʳ, 

ʬʠʪʦʩʪʘʙʠʣʠʟʘʪʦʨʳ  ʠ ʬʠʪʦʜʝʛʨʘʜʘʪʦʨʳ. ʉʠʩʪʝʤʘʪʠʢʘ,  ʘʨʝʘʣ,  ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʚʠʜʦʚ ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʡ ʬʣʦʨʳ  ʦʪʨʘʞʝʥʳ ʚ ʨʘʙʦʪʝ  çɸʪʣʘʩ 

ʚʠʜʦʚ ï ʬʠʪʦʨʝʤʝʜʠʘʥʪʦʚ  ʶʛʘ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘè, ʥʘʜ ʩʦʟʜʘʥʠʝʤ ʢʦʪʦʨʦʛʦ ʨʘʙʦʪʘʝʪ ʢʦʣʣʝʢʪʠʚ ʘʚʪʦʨʦʚ ʢʘʬʝʜʨʳ 

ʘʛʨʦʭʠʤʠʠ, ʘʛʨʦʵʢʦʣʦʛʠʠ ʠ ʦʭʨʘʥʳ ʪʨʫʜʘ ʌɻɹʆʋ ɺʆ ʇʨʠʤʦʨʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ. 

ʊʘʢ ʞʝ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʦʩʪʨʦ ʩʪʦʠʪ ʧʨʦʙʣʝʤʘ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ 

ʧʦʯʚʝʥʥʦʡ ʬʘʫʥʳ ʢʘʢ ʚʘʞʥʝʡʰʝʛʦ ʬʘʢʪʦʨʘ ʩʪʘʙʠʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʘʛʨʦʮʝʥʦʟʘ ʠ ʤʝʪʦʜʘ ʬʠʪʦʜʝʛʨʘʜʘʮʠʠ 

ʧʦʣʣʶʪʘʥʪʦʚ.  ʂʘʢ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʪʘʢ ʠ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚ, 

ʧʦʚʳʰʘʶʱʝʛʦ ʧʦʯʚʝʥʥʦʝ ʧʣʦʜʦʨʦʜʠʝ, ʦʪʭʦʜʦʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʚ ʩʨʝʜʫ ʧʦʧʘʜʘʝʪ ʤʘʩʩʘ ʢʩʝʥʦʙʠʦʪʠʢʦʚ. 

ɹʠʦʪʨʘʥʩʬʦʨʤʘʮʠʷ ʢʩʝʥʦʙʠʦʪʠʢʦʚ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ ʜʝʪʨʠʪʦʬʘʛʦʚ ʜʣʷ ʙʠʦʨʝʤʝʜʠʘʮʠʠ ʧʦʯʚ.  

ɼʝʪʨʠʪʦʬʘʛʠ, ʷʚʣʷʷʩʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʠ ʧʦʩʪʦʷʥʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʣʶʙʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʪʨʦʬʠʯʝʩʢʠʭ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʮʝʧʷʭ ʘʛʨʦʵʢʦʩʠʩʪʝʤ.  ʋʚʝʣʠʯʝʥʠʝ ʠʭ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʵʜʘʬʦʪʦʧʝ ʧʨʠʚʝʜʝʪ ʢ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʨʘʟʣʦʞʝʥʠʷ ʦʨʛʘʥʠʢʠ, ʜʝʩʪʨʫʢʮʠʠ ʠ ʚʦʚʣʝʯʝʥʠʷ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʢʨʫʛʦʚʦʨʦʪ 

ʧʨʠʚʥʝʩʝʥʥʳʭ ʚ ʘʛʨʦʩʠʩʪʝʤʫ ʵʢʦʪʦʢʩʠʢʘʥʪʦʚ. 

ʈʦʣʴ ʜʦʞʜʝʚʳʭ ʣʶʤʙʨʠʮʠʜ ʠ ʵʥʭʠʪʨʠʠʜ (Oligochaetʘ), ʥʦʛʦʭʚʦʩʪʦʢ (Collembola) ʠ ʢʠʚʩʷʢʦʚ (Julida) ʚ ʫʪʠʣʠʟʘʮʠʠ 

ʩʣʦʞʥʳʭ ʢʦʤʧʦʩʪʦʚ ʨʘʥʝʝ ʦʪʤʝʯʘʣʘʩʴ ʀ.ʉ.ɹʝʣʶʯʝʥʢʦ [4]. ɸʥʘʣʠʟʠʨʫʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʜʝʪʨʠʪʦʬʘʛʦʚ ʚ 

ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ ʚ ʫʩʣʦʚʠʷʭ ʶʛʘ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʧʣʘʩʪʠʥʯʘʪʦʫʩʳʭ ʞʫʢʦʚ (Coleoptera, 

Scarabaeidae), ʬʘʫʥʘ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʙʦʛʘʪʘ ʠ ʨʘʟʥʦʦʙʨʘʟʥʘ ʚ ʥʝʥʘʨʫʰʝʥʥʳʭ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ ʵʜʘʬʦʪʦʧʘʭ. 

ʀʥʪʝʨʝʩ ʢ  ʧʣʘʩʪʠʥʯʘʪʦʫʩʳʤ  ʚ ʢʘʯʝʩʪʚʝ ʙʠʦʨʝʤʝʜʠʘʥʪʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ ʢʦʧʨʦʬʘʛʠ ʠ ʩʘʧʨʦʬʘʛʠ, ʢʦʪʦʨʳʝ ʧʦ ʜʘʥʥʳʤ 

ɺ.ɻ.ɹʝʟʙʦʨʦʜʦʚʘ ʩʦʩʪʘʚʣʷʶʪ 60% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʠʜʦʚ ʬʘʫʥʳ ʩʝʤʝʡʩʪʚʘ Scarabaeidae ʚ ʧʦʯʚʝʥʥʦʡ ʬʘʫʥʝ 

ʥʝʥʘʨʫʰʝʥʥʳʭ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ ʵʢʦʩʠʩʪʝʤʘʭ [1]. ʅʝʢʦʪʦʨʳʝ ʠʟ ʚʠʜʦʚ ʷʚʣʷʶʪʩʷ ʫʥʠʢʘʣʴʥʳʤʠ ʜʣʷ 

ʚʦʩʪʦʯʥʦʘʟʠʘʪʩʢʦʛʦ ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʭ ʚ ʢʘʯʝʩʪʚʝ ʙʠʦʨʝʤʝʜʠʘʥʪʦʚ ʧʦʟʚʦʣʠʪ ʨʝʰʠʪʴ 

ʟʘʜʘʯʫ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʫʚʝʣʠʯʝʥʠʷ ʠʭ ʯʠʩʣʝʥʥʦʩʪʠ. 

ʇʦʪʝʥʮʠʘʣʴʥʦ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʠʭ ʚʠʜʦʚ ʧʣʘʩʪʠʥʯʘʪʦʫʩʳʭ, ʢʘʢ Sinodendron cylindricum (Linnaeus, 

1758), Eophileurus chinensis (Faldermann, 1835), ʚʠʜʳ ʨʦʜʦʚ Geotrupes (Latreille, 1797), Copris (Muller, 1776), 

Onthophagus (Latreille, 1802), Caccobius (Thomson, 1863), Aphodius (Illiger, 1798).  ɺʠʜʳ ʧʦʜʩʝʤʝʡʩʪʚʘ 

ʧʣʘʩʪʠʥʯʘʪʦʫʩʳʭ ʙʨʦʥʟʦʚʢʠ (Cetoniinae, Leach, 1815) ʪʘʢ ʞʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʙʠʦʨʝʤʝʜʠʘʮʠʠ ʧʦʯʚ, 

ʟʘʛʨʷʟʥʝʥʥʳʭ ʦʨʛʘʥʠʢʦʡ, ʧʦʩʢʦʣʴʢʫ ʪʘʢʠʝ ʠʟ ʥʠʭ, ʢʘʢ Cetoniamagnifica (Ballon, 1871) - ʙʨʦʥʟʦʚʢʘ ʚʝʣʠʢʦʣʝʧʥʘʷ, ʠ 

Protaetia (Liocola) brevitarsis (Lewis) - ʜʘʣʴʥʝʚʦʩʪʦʯʥʘʷ ʤʨʘʤʦʨʥʘʷ ʙʨʦʥʟʦʚʢʘ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚ ʩʢʚʦʨʝʯʥʠʢʘʭ [2], ʚ 

ʧʝʨʝʨʘʙʦʪʘʥʥʳʭ ʜʦ ʧʝʨʝʛʥʦʷ ʩʫʙʩʪʨʘʪʘʭ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʥʘʜ ʪʝʤʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʚʪʦʨʳ ʩʪʘʪʴʠ ʪʘʢ ʞʝ ʧʨʝʜʧʨʠʥʷʣʠ ʧʦʧʳʪʢʫ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʩʦʙʨʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʠ ʧʨʝʜʩʪʘʚʠʪʴ ʝʛʦ ʚ ʚʠʜʝ çɸʪʣʘʩ ʜʝʪʨʠʪʦʬʘʛʦʚ ï ʙʠʦʨʝʤʝʜʠʘʥʪʦʚ ʶʛʘ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘè. 
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ɹʝʨʩʝʥʝʚʘ ʉ.ɸ. (ʐʘʪʘʣʦʚʘ ʉ.ɸ.) 

ʂʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʇʨʠʤʦʨʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ 

ʂɸʈʀʆʃʆɻʀʏɽʉʂʀʁ ɸʉʇɽʂʊ ʂʆʄʇʃɽʂʉʅʆɻʆ ʀɿʋʏɽʅʀʗ ɺʆɼʅʆ-ʇʈʀɹʈɽɾʅʆʁ ʌʃʆʈʓ 

ɹɸʉʉɽʁʅɸ ʗʇʆʅʉʂʆɻʆ ʄʆʈʗ (ʇʈʀʄʆʈʉʂʀʁ ʂʈɸʁ) 

ɸʥʥʦʪʘʮʠʷ 

ʇʨʝʜʤʝʪʦʤ ʠʟʫʯʝʥʠʷ ʷʚʣʷʶʪʩʷ  ʭʨʦʤʦʩʦʤʥʳʝ ʯʠʩʣʘ ʠ ʫʨʦʚʥʠ ʧʣʦʠʜʥʦʩʪʠ ʫ ʚʠʜʦʚ ʚʦʜʥʦ-ʧʨʠʙʨʝʞʥʦʡ ʬʣʦʨʳ 

ʙʘʩʩʝʡʥʘ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ; ʢʘʨʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʠʜʦʚ, ʢʘʨʠʦʣʦʛʠʯʝʩʢʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ; ʚʳʷʚʣʝʥʠʝ 

ʚʦʟʤʦʞʥʦʡ ʩʚʷʟʠ ʫʨʦʚʥʝʡ ʧʣʦʠʜʥʦʩʪʠ ʩ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʘʤʧʣʠʪʫʜʦʡ ʚʠʜʘ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʚʥʝʰʥʠʤ 

ʚʦʟʜʝʡʩʪʚʠʷʤ (ʚ ʪ.ʯ. ʘʥʪʨʦʧʦʛʝʥʥʳʤ); ʩʪʨʘʪʝʛʠʷ ʚʳʞʠʚʘʥʠʷ ʚʠʜʦʚ ɺʇʌ ʩ ʨʘʟʥʳʤʠ ʫʨʦʚʥʷʤʠ ʧʣʦʠʜʥʦʩʪʠ ʚ 

ʩʚʷʟʠ ʩ ʟʘʜʘʯʘʤʠ ʦʭʨʘʥʳ ʚʠʜʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʯʠʩʣʦ ʭʨʦʤʦʩʦʤ, ʫʨʦʚʝʥʴ ʧʣʦʠʜʥʦʩʪʠ, ʢʘʨʠʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʚʦʜʥʦ-ʧʨʠʙʨʝʞʥʘʷ ʬʣʦʨʘ. 
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KARIOLOGICHESKY ASPECT OF COMPLEX STUDYING OF WATER AND COASTAL FLORA OF THE 

BASIN OF THE SEA OF JAPAN (PRIMORSKY KRAI)  

Abstract 

Subject of studying are chromosomal numbers and levels of a ploidnost at types of water and coastal flora of the basin of 

the Sea of Japan; kariologichesky features of types, kariologichesky differentiation; identification of possible communication 

of levels of a ploidnost with an ecological amplitude of a look and resistance to external influences (including 

anthropogenous); strategy of a survival of types of VPF with different levels of a ploidnost in connection with problems of 

protection of types. 

Keywords: number of chromosomes, ploidnost level, kariologichesky method, water and coastal flora. 

 

ʘʜʘʯʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʩʦʭʨʘʥʝʥʠʷ ʠ ʦʙʦʛʘʱʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʪʨʝʙʫʶʪ 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʨʘʩʪʝʥʠʡ, ʠʟʫʯʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʭ ʨʘʟʤʝʱʝʥʠʷ, ʧʨʠʯʠʥ ʩʤʝʥʳ ʦʜʥʠʭ 

ʢʦʤʧʣʝʢʩʦʚ ʚʠʜʦʚ ʠ ʩʦʦʙʱʝʩʪʚ, ʜʨʫʛʠʤʠ, ʛʝʥʝʟʠʩʘ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʬʣʦʨʳ. 

ʆʩʥʦʚʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʶʙʦʡ ʬʣʦʨʳ ʷʚʣʷʝʪʩʷ ʝʸ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ, ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ, ʙʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ, 

ʵʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ. ʉʨʝʜʠ ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʘʩʧʝʢʪʦʚ  ʚʦ ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʨʠʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʜʘ (ʯʠʩʣʦ ʠ ʤʦʨʬʦʣʦʛʠʷ ʭʨʦʤʦʩʦʤ), ʯʪʦ  ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʮʠʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʨʝʰʝʥʠʠ ʚʦʧʨʦʩʦʚ ʩʠʩʪʝʤʘʪʠʢʠ, ʬʠʣʦʛʝʥʠʠ, 

ʬʣʦʨʦʛʝʥʝʟʘ, ʩʝʣʝʢʮʠʠ ʠ ʠʥʪʨʦʜʫʢʮʠʠ. 

ʀʟʫʯʝʥʠʝ ʭʨʦʤʦʩʦʤʥʳʭ ʯʠʩʝʣ (ʜʘʣʝʝ - ʍʏ)  ʫ ʚʠʜʦʚ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʬʣʦʨʳ, 

ʚʳʷʚʠʪʴ ʮʝʥʪʨʳ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʧʨʦʩʣʝʜʠʪʴ ʧʫʪʠ ʤʠʛʨʘʮʠʠ, ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʚʠʜʦʚ ʧʨʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ 

ʠʟʤʝʥʝʥʠʷʭ ʩʨʝʜʳ.   

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʙʳʩʪʨʦ ʨʘʟʚʠʚʘʝʪʩʷ ʢʘʨʠʦʣʦʛʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʠʟʫʯʝʥʠʷ ʬʣʦʨʳ, ʦʪʤʝʯʘʝʪʩʷ ʨʦʩʪ ʠʥʪʝʨʝʩʘ ʢ 

ʪʘʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚʦʜʥʦ-ʧʨʠʙʨʝʞʥʳʭ (ɺʇʈ). 
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ʅʘʯʘʣʦ ʢʘʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʦʞʝʥʦ ʝʱʝ ʚ 19 ʚʝʢʝ, ʨʘʩʪʫʱʠʡ ʠʥʪʝʨʝʩ ʢ ʪʘʢʦʛʦ ʨʦʜʘ  ʨʘʙʦʪʘʤ  ʧʨʠʚʝʣ 

ʢ ʧʦʷʚʣʝʥʠʶ ʥʦʚʳʭ ʜʘʥʥʳʭ ʦ ʯʠʩʣʘʭ ʭʨʦʤʦʩʦʤ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʬʣʦʨ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ, 

ʚ ʪ.ʯ.  ʚʦʜʥʦ-ʧʨʠʙʨʝʞʥʳʭ  ʨʘʩʪʝʥʠʡ ʙʘʩʩʝʡʥʘ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ (ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʡ). 

ɹʘʩʩʝʡʥ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ (ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʦʝ  - ʗʧʦʥʦʤʦʨʩʢʠʡ ʙʘʩʩʝʡʥ - ʜʘʣʝʝ ʗʄɹ) ʟʘʥʠʤʘʝʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ 

ʪʝʨʨʠʪʦʨʠʠ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ. ʅʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʩʦʙʦ ʚʳʜʝʣʷʝʪʩʷ ʙʘʩʩʝʡʥ ʨʝʢʠ ʈʘʟʜʦʣʴʥʘʷ ʢʘʢ ʪʝʨʨʠʪʦʨʠʷ 

ʩʠʣʴʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʝʩʩʘ,  ʦʩʪʨʦʚʘ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʩ ʠʭ ʚʳʩʦʢʠʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʠ 

ʩʧʝʮʠʬʠʢʦʡ ʬʣʦʨʳ ʠ,  ʥʘʢʦʥʝʮ,  ʤʘʪʝʨʠʢʦʚʳʝ ʧʨʠʙʨʝʞʥʳʝ ʪʝʨʨʠʪʦʨʠʠ  ʢʨʘʷ  (ʦʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʠʟʫʯʘʝʤʦʛʦ 

ʩʫʙʨʝʛʠʦʥʘ).   

ɺʳʩʰʠʝ  ʚʦʜʥʳʝ  ʨʘʩʪʝʥʠʷ  ʩʪʘʣʠ   ʦʙʲʝʢʪʦʤ  ʧʨʠʩʪʘʣʴʥʦʛʦ  ʠʟʫʯʝʥʠʷ ʙʠʦʣʦʛʦʚ ʦʩʦʙʝʥʥʦ ʚ ʧʦʩʣʝʜʥʶʶ ʯʝʪʚʝʨʪʴ 

XX ʚʝʢʘ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ,  ʚ ʙʦʪʘʥʠʢʝ ʚʳʜʝʣʠʣʘʩʴ  ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ  ʦʙʣʘʩʪʴ  -  ʛʠʜʨʦʙʦʪʘʥʠʢʘ,  ʭʦʪʷ ʠʟʫʯʝʥʠʝ ʚʳʩʰʠʭ 

ʚʦʜʥʳʭ ʠ ʧʨʠʙʨʝʞʥʦ-ʚʦʜʥʳʭ ʨʘʩʪʝʥʠʡ ʦʙʲʝʢʪʘ ʛʠʜʨʦʙʦʪʘʥʠʢʠ) ʧʨʦʜʦʣʞʘʝʪʩʷ ʫʞʝ ʙʦʣʝʝ 150 ʣʝʪ [5]. 

ʆʩʦʙʝʥʥʦʩʪʴʶ  ʚʠʜʦʚ  ʚʦʜʥʦ-ʧʨʠʙʨʝʞʥʦʡ ʬʣʦʨʳ (ɺʇʌ)  ʷʚʣʷʝʪʩʷ ʙʦʣʴʰʦʝ   ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ ʢ 

ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ. ʆʜʥʘʢʦ,  ʵʪʠ ʚʠʜʳ, ʫʞʝ ʚʩʣʝʜʩʪʚʠʝ ʠʭ ʚʳʩʦʢʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ, ʫʷʟʚʠʤʳ ʚ ʩʪʨʝʩʩʦʚʳʭ 

ʩʠʪʫʘʮʠʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ, ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ [7].  

ɺʦʜʥʘʷ ʠ ʧʨʠʙʨʝʞʥʘʷ ʬʣʦʨʘ ʙʘʩʩʝʡʥʘ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʪʘʣʘ ʧʨʝʜʤʝʪʦʤ ʩʧʝʮʠʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ, 

ʚʚʠʜʫ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʝʝ ʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ,  ʨʝʣʠʢʪʦʚʦʩʪʠ  ʤʥʦʛʠʭ  ʝʝ  ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ  ʚʦ ʬʣʦʨʝ  ʢʨʘʷ,  

ʥʘʣʠʯʠʷ  ʤʥʦʛʠʭ ʨʝʜʢʠʭ ʠ ʚʳʩʦʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚʠʜʦʚ, ʫʛʨʦʞʘʝʤʦʛʦ ʧʦʣʦʞʝʥʠʷ ʠʭ ʧʦʧʫʣʷʮʠʡ ʧʨʠ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠʟʤʝʥʝʥʠʷʭ  ʣʘʥʜʰʘʬʪʦʚ.   

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʜʦʣʞʘʝʪʩʷ ʠʟʫʯʝʥʠʝ ʢʘʨʠʦʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧʘʭ ʨʘʩʪʝʥʠʡ, 

ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʍʏ ʫ ʚʠʜʦʚ ʨʝʣʠʢʪʦʚʳʭ, ʵʥʜʝʤʠʯʥʳʭ, ʨʝʜʢʠʭ ʜʣʷ ʬʣʦʨʳ ʈɼɺ. ʅʳʥʝ ʈʦʩʩʠʡʩʢʠʡ 

ɼʘʣʴʥʠʡ ɺʦʩʪʦʢ (ʈɼɺ) ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʠʟʫʯʝʥʥʳʤ ʚ ʢʘʨʠʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʨʝʛʠʦʥʦʤ ʥʘʰʝʡ ʩʪʨʘʥʳ: ʚ 

ʩʨʝʜʥʝʤ, ʜʣʷ ʢʘʞʜʦʛʦ ʪʨʝʪʴʝʛʦ ʚʠʜʘ, ʚʢʣʶʯʘʝʤʦʛʦ ʚ ʉʚʦʜʢʫ çʉʦʩʫʜʠʩʪʳʝ ʨʘʩʪʝʥʠʷ ʩʦʚʝʪʩʢʦʛʦ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ 

[6]  (ʥʝ ʩʯʠʪʘʷ ʧʘʧʦʨʦʪʥʠʢʦʦʙʨʘʟʥʳʭ ʠ ʭʚʦʱʝʦʙʨʘʟʥʳʭ) ʠʤʝʶʪʩʷ ʜʘʥʥʳʝ ʧʦ ʍʏ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʤ 

ʤʘʪʝʨʠʘʣʝ. 

Cʝʛʦʜʥʷ  ʢʘʨʠʦʣʦʛʠʯʝʩʢʦʝ  ʥʘʧʨʘʚʣʝʥʠʝ  ʥʘ ʙʘʟʝ  ɹʠʦʣʦʛʦ - ʧʦʯʚʝʥʥʦʛʦ ʠʥʩʪʠʪʫʪʘ  ɼɺʆ ʈɸʅ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ, ʘ 

ʚʦʜʥʦ-ʧʨʠʙʨʝʞʥʳʝ ʨʘʩʪʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ, ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʠ ʙʘʩʩʝʡʥʘ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ 

ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʧʨʠʩʪʘʣʴʥʳʤ ʚʥʠʤʘʥʠʝʤ  ʨʫʢʦʚʦʜʠʪʝʣʷ ʧʨʦʝʢʪʘ, ʜ.ʙ.ʥ.  ʅ.ʉ. ʇʨʦʙʘʪʦʚʦʡ ʠ ʝʝ ʫʯʝʥʠʢʦʚ [4] . 

ʇʨʝʜʤʝʪʦʤ ʥʘʰʝʛʦ ʠʟʫʯʝʥʠʷ ʷʚʣʷʶʪʩʷ  ʭʨʦʤʦʩʦʤʥʳʝ ʯʠʩʣʘ ʠ ʫʨʦʚʥʠ ʧʣʦʠʜʥʦʩʪʠ ʫ ʚʠʜʦʚ ʚʦʜʥʦ-ʧʨʠʙʨʝʞʥʦʡ 

ʬʣʦʨʳ ʙʘʩʩʝʡʥʘ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ; ʢʘʨʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʠʜʦʚ, ʢʘʨʠʦʣʦʛʠʯʝʩʢʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ; 

ʚʳʷʚʣʝʥʠʝ ʚʦʟʤʦʞʥʦʡ ʩʚʷʟʠ ʫʨʦʚʥʝʡ ʧʣʦʠʜʥʦʩʪʠ ʩ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʘʤʧʣʠʪʫʜʦʡ ʚʠʜʘ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʚʥʝʰʥʠʤ 

ʚʦʟʜʝʡʩʪʚʠʷʤ (ʚ ʪ.ʯ. ʘʥʪʨʦʧʦʛʝʥʥʳʤ); ʩʪʨʘʪʝʛʠʷ ʚʳʞʠʚʘʥʠʷ ʚʠʜʦʚ ɺʇʌ ʩ ʨʘʟʥʳʤʠ ʫʨʦʚʥʷʤʠ ʧʣʦʠʜʥʦʩʪʠ ʚ ʩʚʷʟʠ 

ʩ ʟʘʜʘʯʘʤʠ ʦʭʨʘʥʳ ʚʠʜʦʚ. 

ɼʘʥʥʳʝ ʧʦ ʭʨʦʤʦʩʦʤʥʳʤ ʯʠʩʣʘʤ ʚʠʜʦʚ ʧʨʠʙʨʝʞʥʦ-ʚʦʜʥʦʡ ʬʣʦʨʳ   ʙʘʩʩʝʡʥʘ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ʚ ʧʨʝʜʝʣʘʭ  

ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʨʘʩʩʝʷʥʳ ʧʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʧʫʙʣʠʢʘʮʠʷʤ, ʧʦʵʪʦʤʫ  ʥʘʤʠ ʚ 2014 ʛʦʜʫ ʙʳʣʘ 

ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʠʭ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ.  

ʉʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ 204 ʚʠʜʦʚ ɺʇʈ ʠʩʩʣʝʜʫʝʤʦʛʦ ʩʫʙʨʝʛʠʦʥʘ ʠʟʫʯʝʥʳ 

ʭʨʦʤʦʩʦʤʥʳʝ ʯʠʩʣʘ, ʵʪʦ ʩʦʩʪʘʚʣʷʝʪ 47% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʠʜʦʚ ʠʟʫʯʘʝʤʦʡ ʛʨʫʧʧʳ, ʪʦʛʜʘ ʢʘʢ ʢʘʨʠʦʣʦʛʠʯʝʩʢʘʷ 

ʠʟʫʯʝʥʥʦʩʪʴ ʚʠʜʦʚ ɺʇʌ ʚ ʮʝʣʦʤ ʜʣʷ ʈʦʩʩʠʡʩʢʦʛʦ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʦʪʤʝʯʝʥʘ  ʫ 349 ʚʠʜʦʚ (77%).  

ʅʘʤʠ ʦʧʨʝʜʝʣʝʥʳ ʭʨʦʤʦʩʦʤʥʳʝ ʯʠʩʣʘ ʜʣʷ 200 ʚʠʜʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 104 ʨʦʜʘʤ ʠ 41 ʩʝʤʝʡʩʪʚʫ, ʩʨʝʜʠ ʥʠʭ 112 

ʚʠʜʦʚ ʠʟ ʛʨʫʧʧʳ ʚʦʜʥʦ-ʧʨʠʙʨʝʞʥʳʭ ʨʘʩʪʝʥʠʡ. ʍʨʦʤʦʩʦʤʥʳʝ ʯʠʩʣʘ ʜʣʷ ʚʦʜʥʦ-ʧʨʠʙʨʝʞʥʳʭ ʨʘʩʪʝʥʠʡ  ʠʟʫʯʘʝʤʦʛʦ 

ʩʫʙʨʝʛʠʦʥʘ ʘʚʪʦʨʦʤ ʦʧʨʝʜʝʣʝʥʳ ʫ 82 ʚʠʜʦʚ.  ɼʣʷ 39 ʚʠʜʦʚ ɺʇʈ ʯʠʩʣʘ ʭʨʦʤʦʩʦʤ  ʧʨʠʚʦʜʷʪʩʷ ʚʧʝʨʚʳʝ. 

ʅʘ ʤʘʪʝʨʠʘʣʝ ʩ ʪʝʨʨʠʪʦʨʠʠ ʠʟʫʯʘʝʤʦʛʦ ʩʫʙʨʝʛʠʦʥʘ ʚʳʷʚʣʝʥʦ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ  ʭʨʦʤʦʩʦʤʥʳʭ ʯʠʩʝʣ 

ʧʨʨʠʙʨʝʞʥʦ-ʚʦʜʥʳʭ ʚʠʜʦʚ: ʦʪ 2n=10 (Fimbristylis verrucifera) ʠ 2n=12 (Zostera spp.) ʜʦ 2n = ʩʚʳʰʝ 80 (Brasenia 

schreberi, Bidens taquetii, Stachys aspera, Triglochin maritimus) ʠ ʩʚʳʰʝ 100 (Aiopecurus brachystachyus). 

ʈʘʟʥʦʦʙʨʘʟʥʳ ʠ ʫʨʦʚʥʠ ʧʣʦʠʜʥʦʩʪʠ: ʦʪ 2ʭ ʜʦ 14ʭ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ ʧʦ ʍʏ ʠ ʫʨʦʚʥʷʤ ʧʣʦʠʜʥʦʩʪʠ ʫ ʚʠʜʦʚ ʚʦʜʥʦ-ʧʨʠʙʨʝʞʥʦʡ ʬʣʦʨʳ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʠʨʦʚʳʭ ʩʧʨʘʚʦʯʥʠʢʦʚ ʩʚʦʜʦʢ, ʦʩʦʙʝʥʥʦ ʪʝʭ, ʛʜʝ ʫʢʘʟʘʥʳ ʦʩʥʦʚʥʳʝ ʠʣʠ ʙʘʟʦʚʳʝ ʍʏ ʜʣʷ ʨʦʜʦʚ [8], ʥʘʤʠ ʙʳʣʠ 

ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ ɺʇʈ: ʜʠʧʣʦʠʜʳ, ʪʝʪʨʘʧʣʦʠʜʳ, ʛʝʢʩʘʧʣʦʠʜʳ, ʦʢʪʦʧʣʦʠʜʳ ʠ ʚʠʜʳ ʩ ʝʱʝ ʙʦʣʝʝ 

ʚʳʩʦʢʠʤʠ ʫʨʦʚʥʷʤʠ ʧʣʦʠʜʥʦʩʪʠ. 

ɸʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ ʧʦ ʫʨʦʚʥʷʤ ʧʣʦʠʜʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʘʩʩʝʡʥʘ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ (ʇʨʠʤʦʨʩʢʠʡ 

ʢʨʘʡ) ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʜʠʘʛʨʘʤʤʝ (ʈʠʩ.1). 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 6 (48) ǐ ʏʘʩʪʴ 5 ǐ ʀʶʥʴ 
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ʈʠʩ. 1 ï ɸʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ ʚʦʜʥʦ-ʧʨʠʙʨʝʞʥʦʡ ʬʣʦʨʳ  ʧʦ ʫʨʦʚʥʷʤ ʧʣʦʠʜʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʙʘʩʩʝʡʥʘ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ (ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʡ) 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʮʝʣʦʤ, ʚ ʩʦʩʪʘʚʝ ɺʇʌ ʙʘʩʩʝʡʥʘ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ  ʧʨʝʦʙʣʘʜʘʶʪ ʜʠ- ʠ ʪʝʪʨʘʧʣʦʠʜʳ 252 ʚʠʜʘ  

(71%), ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʠʜʘʤʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʫʨʦʚʥʝʡ ʧʣʦʠʜʥʦʩʪʠ. ʉʫʱʝʩʪʚʫʝʪ ʪʦʯʢʘ ʟʨʝʥʠʷ [1], ʯʪʦ ʜʠ- ʠ 

ʪʝʪʨʘʧʣʦʠʜʠʷ - ʦʧʪʠʤʘʣʴʥʳʝ ʫʨʦʚʥʠ ʧʣʦʠʜʥʦʩʪʠ, ʘ ʣʠʥʠʷ ʧʦʣʠʧʣʦʠʜʥʦʛʦ ʚʠʜʦʦʙʨʘʟʦʚʘʥʠʷ ʠʜʝʪ ʦʪ ʜʠʧʣʦʠʜʦʚ ʢ 

ʪʝʪʨʘʧʣʦʠʜʘʤ; ʦʪ ʪʝʪʨʘʧʣʦʠʜʦʚ ʚʦʟʥʠʢʘʶʪ ʛʝʢʩʘʧʣʦʠʜʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʣʠʷʥʠʷ ʨʝʜʫʮʠʨʦʚʘʥʥʳʭ ʠ 

ʥʝʨʝʜʫʮʠʨʦʚʘʥʥʳʭ ʛʘʤʝʪ; ʜʘʣʴʥʝʡʰʠʡ ʧʝʨʝʭʦʜ ʩ ʛʝʢʩʘʧʣʦʠʜʥʦʛʦ ʫʨʦʚʥʷ ʥʘ ʦʢʪʦʧʣʦʠʜʥʳʡ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʣʠʷʥʠʷ ʥʝʨʝʜʫʮʠʨʦʚʘʥʥʳʭ ʛʘʤʝʪ (6ʭ) ʛʝʢʩʘʧʣʦʠʜʦʚ ʠ ʨʝʜʫʮʠʨʦʚʘʥʥʳʭ ʛʘʤʝʪ (2ʭ) ʪʝʪʨʘʧʣʦʠʜʦʚ. 

ɸʥʘʣʠʟʠʨʫʷ ʩʚʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ  ʗʄɹ, ʤʳ ʚʳʷʩʥʠʣʠ, ʯʪʦ ʫ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ɺʇʌ ʥʘʙʣʶʜʘʝʪʩʷ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʍʏ ʠ ʫʨʦʚʥʷ ʧʣʦʠʜʥʦʩʪʠ, ʠʥʘʯʝ ʛʦʚʦʨʷ, ʠʤʝʝʪ ʤʝʩʪʦ ʚʥʫʪʨʠʚʠʜʦʚʦʡ ʧʦʣʠʤʦʨʬʠʟʤ. ʉʨʝʜʠ ɺʇʈ 

ʪʘʢʦʝ ʷʚʣʝʥʠʝ ʚʩʪʨʝʯʘʝʪʩʷ ʫ 32 ʚʠʜʦʚ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 7% ʦʪ ʦʙʱʝʛʦ ʠʭ ʯʠʩʣʘ.    

ʅʘʠʙʦʣʝʝ ʷʚʥʦ ʵʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʫ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʠʜʦʚ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, Pamassia palustris 

(2n=2x=18; 2n=4x=36), ʪ.ʝ. ʚʥʫʪʨʠ ʚʠʜʘ ʚʳʷʚʣʝʥʳ ʜʚʘ ʫʨʦʚʥʷ ʧʣʦʠʜʥʦʩʪʠ 2ʭ,4ʭ. ʄʠʨʦʚʳʝ ʜʘʥʥʳʝ ʪʘʢʞʝ 

ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʫ ʵʪʦʛʦ ʚʠʜʘ ʥʘʙʣʶʜʘʝʪʩʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʦ ʯʠʩʣʫ ʭʨʦʤʦʩʦʤ, ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʦʩʥʦʚʥʦʤ ʯʠʩʣʝ 

ʭ=9. ʊʦ ʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʫ Mentha canadensis (2n=4x=36; 2n=8x=72), ʫ Anemonidium dichotomum (2n=2x=14; 

2n=4x=28), ʫ Acetosella vulgaris (2n=2x=14; 2n=4x=28), ʫ Calla palustris (2n=4x=36 - ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈɼɺ ʠ 

2n=8x=72 - ʫ ʝʚʨʦʧʝʡʢʠʭ ʧʦʧʫʣʷʮʠʡ ʚʠʜʘ), ʫ Sedum litorale (2n=4x=32; 2n=8x=64), ʫ Potamogeton perfoliatus 

(2n=2x=26; 2n-6x=ca. 40, 78). 

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʦʧʦʣʠʧʣʦʠʜʥʳʤʠ ʚʠʜʘʤʠ ɺʇʌ ʷʚʣʷʶʪʩʷ: Alopecurus brachystachyus (2n=ca. 120), Triglochin 

maritimum (2n=>80), Bidens taquetii (2n=ca.80), Stachys aspera (2n=ca.80), Calamagrostis neglecta (2n=70), a ʪʘʢʞʝ 

ʚʠʜʳ pp. Carex ʠ Juncus. 

ʇʦʣʠʤʦʨʬʠʟʤ ʧo ʫʨʦʚʥʷʤ ʧʣʦʠʜʥʦʩʪʠ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʠʜʠʭ ʨʦʜʘʭ: Calla (4ʭ, 8ʭ), Lobelia (2ʭ, 4ʭ), 

Atriplex (2ʭ, 4ʭ). 

ɽʜʠʥʩʪʚʝʥʥʦʝ ʦʩʥʦʚʥʦʝ ʠʣʠ ʙʘʟʦʚʦʝ ʍʏ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʦʜʦʚ, ʩʨʝʜʠ ʥʠʭ: Sium (ʭ=6), 

Myriophyllum (ʭ=7), Sagittaria (ʭ=11), Cicuta (ʭ=11), Lycopus (ʭ=11), Sparganium ʠ Typha (ʭ=15). ɺʘʨʴʠʨʦʚʘʥʠʝ 

ʦʩʥʦʚʥʦʛʦ ʍʏ ʚ ʧʨʝʜʝʣʘʭ ʨʦʜʘ (ʠʥʦʛʜʘ ʠ ʚʠʜʘ) ʥʘʙʣʶʜʘʝʪʩʷ ʫ Anthriscus aemula (ʭ=6, 8), Acorus calamus (ʭ=9, 

12), Myosotis caespitosa (x=6, 7, 8, 9, 11, 13); ʚ ʨʦʜʘʭ Artemisia (x=8 ʠ 9), Ranunculus (x=7, 8), Iris (x=6, 8), 

Impatiens (x=9, 10) ʠ ʜʨ. [3]. 

ɹʦʣʝʝ ʧʦʣʦʚʠʥʳ ʠʟʫʯʝʥʥʳʭ ʚʠʜʦʚ (194) - ʧʦʣʠʧʣʦʠʜʳ. ɺʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʦʣʠʧʣʦʠʜʥʳʭ ʚʠʜʦʚ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʨʫʧʥʳʝ ʩʝʤʝʡʩʪʚʘ ɺʇʌ, ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʤʥʦʛʦʣʝʪʥʠʢʘʤʠ ʠ 

ʨʘʟʤʥʦʞʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩʝʤʝʥʥʳʤ ʧʫʪʝʤ, ʥʦ ʠ ʚʝʛʝʪʘʪʠʚʥʦ: ʈʦʘʩʝʘʝ, Ranunculaceae, Asteraceae, ʉʫʨʝʛʘʩʝʘʝ, 

Scrophulariaceae, Brassicaceae. 

ʅʘʤʠ ʪʘʢ ʞʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʟʫʯʘʝʤʘʷ ʛʨʫʧʧʘ ʨʘʩʪʝʥʠʡ  ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʘʣʦ ʨʘʟʣʠʯʘʶʱʠʤʩʷ ʯʠʩʣʦʤ 

ʜʚʫʜʦʣʴʥʳʭ ʠ ʦʜʥʦʜʦʣʴʥʳʭ ʚʠʜʦʚ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʘʩʩʝʡʥʘ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ʚ ʧʨʝʜʝʣʘʭ 

ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ.   

ʉʨʝʜʠ ʦʜʥʦʜʦʣʴʥʳʭ ʧʦʣʠʧʣʦʠʜʳ (77 ʚʠʜʦʚ) ʷʚʥʦ ʧʨʝʦʙʣʘʜʘʶʪ ʥʘʜ ʜʠʧʣʦʠʜʘʤʠ (45), ʚ ʛʨʫʧʧʝ ʞʝ ʜʚʫʜʦʣʴʥʳʭ 

ʚʢʣʘʜ ʜʠʧʣʦʠʜʦʚ ʠ ʧʦʣʠʧʣʦʠʜʦʚ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 83 ʠ 79). ʕʪʦʪ ʬʘʢʪ ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʦʩʪʘʚʝ 

ʚʦʜʥʦ-ʧʨʠʙʨʝʞʥʦʡ ʬʣʦʨʳ ʙʘʩʩʝʡʥʘ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ʝʩʪʴ ʜʨʝʚʥʠʝ, ʨʝʣʠʢʪʦʚʳʝ ʠ ʵʥʜʝʤʠʯʥʳʝ ʚʠʜʳ.  

ʂʦʣʠʯʝʩʪʚʦ ʧʦʣʠʧʣʦʠʜʥʳʭ ʚʠʜʦʚ (4ʭ ʠ ʚʳʰʝ) ʚ ʩʦʩʪʘʚʝ ɺʇʌ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʝʣʠʢʦ (32%), ʵʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʚʦʜʥʦ-ʧʨʠʙʨʝʞʥʘʷ ʬʣʦʨʘ ʩʫʙʨʝʛʠʦʥʘ - ʜʨʝʚʥʷʷ ʠ ʩʦʜʝʨʞʠʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʨʝʣʠʢʪʦʚʳʝ ʠ 

ʵʥʜʝʤʠʯʥʳʝ ʵʣʝʤʝʥʪʳ. 

ʄʳ ʪʘʢʞʝ ʧʨʝʜʧʨʠʥʷʣʠ ʧʦʧʳʪʢʫ ʧʨʦʩʣʝʜʠʪʴ ʩʚʷʟʴ ʤʝʞʜʫ ʫʨʦʚʥʷʤʠ ʧʣʦʠʜʥʦʩʪʠ ʠ ʵʢʦʣʦʛʦ-

ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʠʤʠ ʧʦʟʠʮʠʷʤʠ ʚʠʜʦʚ ɺʇʌ, ʯʪʦ ʙʳʣʦ ʨʘʥʝʝ ʧʨʝʜʣʦʞʝʥʥʦ  ʅ.ʉ.ʇʨʦʙʘʪʦʚʦʡ ʠ ɺ.ʇ.ʉʝʣʝʜʮʦʤ  [2]. 

ɼʣʷ ʵʪʦʛʦ ʤʳ ʨʘʩʩʤʦʪʨʝʣʠ ʚʟʘʠʤʦʩʚʷʟʠ ʫʨʦʚʥʷ ʧʣʦʠʜʥʦʩʪʠ ʩ: ʘ) ʪʠʧʘʤʠ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʚʠʜʦʚ ʠ ʠʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʛʨʫʧʧʘʤʠ; ʙ) ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʚʠʜʦʚ; ʚ) ʩ ʘʥʪʨʦʧʦʪʦʣʝʨʘʥʪʥʦʩʪʴʶ ʚʠʜʦʚ. 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 6 (48) ǐ ʏʘʩʪʴ 5 ǐ ʀʶʥʴ 
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ɹʝʨʝʛʘ ʚʦʜʦʝʤʦʚ ʩ ʥʘʠʙʦʣʴʰʠʤ ʚʠʜʦʚʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ɺʇʌ (ʚʠʜʳ pp. Zizania, Hippuris, Truellum, 

Actinostemma) ʟʘʩʝʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʠʧʣʦʠʜʥʳʤʠ ʠ ʪʝʪʨʘʧʣʦʠʜʥʳʤʠ ʚʠʜʘʤʠ. ʅʠʟʢʠʝ, ʧʝʨʠʦʜʠʯʝʩʢʠ 

ʟʘʪʦʧʣʷʝʤʳʝ ʙʝʨʝʛʘ ʚʦʜʦʝʤʦʚ ʠ ʠʭ ʤʝʣʢʦʚʦʜʴʷ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʠʜʘʤʠ ʩ 2ʭ, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʚʩʪʨʝʯʘʶʪʩʷ 

ʚʠʜʳ ʩ 4ʭ (ʚʠʜʳ ʨ. Eleocharis, Persicaria lapathifolia), ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʠʜʘʤʠ ʩ 2ʭ, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ 

ʚʩʪʨʝʯʘʶʪʩʷ ʚʠʜʳ ʩ 4ʭ. 

ʅʘ ʧʝʩʯʘʥʳʭ ʛʘʣʝʯʥʠʢʦʚʳʭ ʙʝʨʝʛʘʭ ʧʦʩʝʣʷʶʪʩʷ ʚʠʜʳ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ 2ʭ ʠ 4ʭ: Artemisia littoricola, 

Chylocalyx perfoliatus ʠ ʜʨ.. ɺ ʛʨʫʧʧʝ ʦʪʤʝʣʴʥʳʭ (ʧʨʠʨʝʯʥʳʭ - Phyllanthus ussuriensis, Centipeda minima ʠ 

ʧʨʠʤʦʨʩʢʠʭ - Sagina spp.) ʨʘʩʪʝʥʠʡ ʧʨʝʦʙʣʘʜʘʶʪ ʚʠʜʳ ʩ 2ʭ. ʈʘʩʪʝʥʠʷ, ʧʦʩʝʣʷʶʱʠʝʩʷ ʧʦ ʙʝʨʝʛʘʤ ʣʝʩʥʳʭ ʨʫʯʴʝʚ 

Anthriscus aemula, spp. Cardamine, Anthriscus, Pilea - ʵʪʦ ʚʠʜʳ ʩ 2x ʠ 4x. ɺʠʜʳ ʛʨʫʧʧʳ ʩʧʣʘʚʠʥ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʥʝʚʳʩʦʢʠʤʠ ʋʇ, ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ - 4ʭ: Calamagrostis angustifolia, Glyceria spiculosa ʠ ʜʨ. 

ʋ ʚʠʜʦʚ ɺʇʌ, ʦʙʠʪʘʶʱʠʭ ʚ ʧʨʝʩʥʦʚʦʜʥʳʭ ʚʦʜʦʝʤʘʭ (ʧʦʛʨʫʞʝʥʥʳʝ ʠ ʧʣʘʚʘʶʱʠʝ ʨʘʩʪʝʥʠʷ), ʚʳʷʚʣʝʥ 

ʧʦʣʠʧʣʦʠʜʥʳʡ ʨʷʜ, ʦʪ 2ʭ ʜʦ 8ʭ. ʕʪʦʪ ʪʠʧ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʚʠʜʦʚ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʘʜʘʧʪʠʚʥʳʭ ʩʪʨʘʪʝʛʠʡ ʢ ʚʳʞʠʚʘʥʠʶ ʚ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʚʦʜʥʦʡ ʩʨʝʜʳ. ʆʜʥʘʢʦ 

ʧʨʝʦʙʣʘʜʘʶʱʝʝ ʯʠʩʣʦ ʚʠʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʟʜʝʩʴ ʜʠʧʣʦʠʜʘʤʠ. 

ɺʠʜʳ, ʦʙʠʪʘʶʱʠʝ ʚ ʤʦʨʩʢʦʡ ʠ ʩʣʘʙʦʩʦʣʝʥʦʡ ʚʦʜʝ (Zostera, Ruppia, Zannichellia, Phyllospadix) ʠʤʝʶʪ ʜʠ-ʠ 

ʪʝʪʨʘʧʣʦʠʜʥʳʡ ʫʨʦʚʥʠ - 2ʭ, 4ʭ. 

ʅʘʤʠ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʧʨʦʩʣʝʜʠʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʭʨʦʤʦʩʦʤʥʳʤʠ ʯʠʩʣʘʤʠ, ʫʨʦʚʥʷʤʠ ʧʣʦʠʜʥʦʩʪʠ ʠ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʚʦʜʥʦ-ʧʨʠʙʨʝʞʥʳʭ ʨʘʩʪʝʥʠʡ ʠʟʫʯʘʝʤʦʛʦ ʩʫʙʨʝʛʠʦʥʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ  ʚʠʜʳ ɺʇʈ ʩ ʚʳʩʦʢʠʤʠ ʫʨʦʚʥʷʤʠ ʧʣʦʠʜʥʦʩʪʠ (6ʭ ʠ ʚʳʰʝ) ʧʨʠʫʨʦʯʝʥʳ, ʚ 

ʦʩʥʦʚʥʦʤ, ʢ ʛʦʣʘʨʢʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ (34 ʚʠʜʘ), ʪʦʛʜʘ ʢʘʢ ʜʠʧʣʦʠʜʳ ʠ ʪʝʪʨʘʧʣʦʠʜʳ ʠʤʝʶʪ ʘʨʝʘʣʳ ʚ ʘʟʠʘʪʩʢʦʡ 

(21),- ʠ, ʦʩʦʙʝʥʥʦ ï ʚ ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʡ (46) ʯʘʩʪʷʭ ʢʦʥʪʠʥʝʥʪʘ. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦ ʯʠʩʣʘʤ ʭʨʦʤʦʩʦʤ ʠ ʫʨʦʚʥʷʤ ʧʣʦʠʜʥʦʩʪʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʩʪʝʧʝʥʠ ʘʥʪʨʦʧʦʪʦʣʝʨʘʥʪʥʦʩʪʠ ʚʠʜʦʚ, ʢʘʢ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ, ʪʘʢ ʠ ʨʝʜʢʠʭ, ʫʥʠʢʘʣʴʥʳʭ. ʅʘ ʦʩʥʦʚʝ 

ʘʥʘʣʠʟʘ ʘʥʪʨʦʧʦʬʠʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ɺʇʌ ʤʳ ʧʦʧʳʪʘʣʠʩʴ ʧʨʦʩʣʝʜʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʫʨʦʚʥʷʤʠ ʧʣʦʠʜʥʦʩʪʠ 

ʠ ʩʪʝʧʝʥʴʶ ʘʥʪʨʦʧʦʪʦʣʝʨʘʥʪʥʦʩʪʠ ʚʠʜʦʚ.  

ʗʚʥʳʝ ʘʥʪʨʦʧʦʬʠʣʳ, ʩʧʦʩʦʙʥʳʝ ʟʘʤʝʪʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʩʚʦʝ ʫʯʘʩʪʠʝ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ ʧʨʠ ʜʦʚʦʣʴʥʦ 

ʠʥʪʝʥʩʠʚʥʳʭ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ, ʷʚʣʷʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʧʦʣʠʧʣʦʠʜʘʤʠ (Bidens taquetii, Stachys aspera, 

Epilobium maximoviczii, Monochoria korsakowii ʠ ʜʨ. ʇʦʣʠʧʣʦʠʜʠʷ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʳʩʦʢʠʡ ʛʝʥʝʪʠʯʝʩʢʠʡ 

ʧʦʪʝʥʮʠʘʣ ʠ ʙʦʣʴʰʠʝ ʘʜʘʧʪʠʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʨʘʩʪʝʥʠʡ.  

ʅʘʰʠ ʥʘʙʣʶʜʝʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʧʨʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ ʧʨʝʠʤʫʱʝʩʪʚʦ ʯʘʩʪʦ ʧʦʣʫʯʘʶʪ 

ʧʦʣʠʧʣʦʠʜʳ, ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʘʥʪʨʦʧʦʪʦʣʝʨʘʥʪʥʦʩʪʠ. ʕʪʦ ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʠʥʚʘʟʠʚʥʦʤʫ ʵʣʝʤʝʥʪʫ 

ɺʇʌ. ʗʨʢʠʤ ʧʨʠʤʝʨʦʤ ʩʣʫʞʠʪ ʩʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʠʡ ʧʦʣʠʧʣʦʠʜʥʳʡ (ʩ 2n=48) ʚʠʜ ʯʝʨʝʜʳ Bidens frondosa, 

ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʩʩʝʣʷʶʱʠʡʩʷ ʚ ʇʨʠʤʦʨʩʢʦʤ ʢʨʘʝ ʥʘ ʰʠʨʦʢʦʤ ʩʧʝʢʪʨʝ ʤʝʩʪʦʦʙʠʪʘʥʠʡ. 

ʅʘʧʨʦʪʠʚ, ʘʥʪʨʦʧʦʬʦʙʳ (ʚʠʜʳ, ʦʪʨʠʮʘʪʝʣʴʥʦ ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ) ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʥʠʟʢʠʤʠ ʫʨʦʚʥʷʤʠ ʧʣʦʠʜʥʦʩʪʠ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʜʠʧʣʦʠʜʳ Nelumbo komarovii, Dimeria neglecta. 

ʂʘʨʠʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʘʩʩʝʣʝʥʠʝ ʠ ʘʛʨʝʩʩʠʚʥʦʩʪʴ ʘʥʪʨʦʧʦʬʠʣʦʚ, ʘ ʪʘʢʞʝ 

ʧʦʚʝʜʝʥʠʝ ʚʠʜʦʚ ʨʝʜʢʠʭ, ʫʛʨʦʞʘʝʤʳʭ ʠ ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʛʨʘʥʠʮʘʭ ʩʚʦʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʠʟʤʝʥʷʶʱʠʭʩʷ 

ʫʩʣʦʚʠʷʭ.     

ʌʣʦʨʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʧʣʦʠʜʥʳʭ ʚʠʜʦʚ (2ʭ, 4ʭ), ʜʦʣʞʥʘ ʩʪʘʪʴ ʦʙʲʝʢʪʦʤ ʦʭʨʘʥʳ. ʀʤʝʥʥʦ 

ʩʫʜʴʙʘ ʩʪʝʥʦʪʦʧʥʳʭ ʜʠʧʣʦʠʜʥʳʭ ʚʠʜʦʚ Nelumbo komarovii (2n=16), Dimeria neglecta (2n=14) ʚʳʟʳʚʘʝʪ 

ʥʘʠʙʦʣʴʰʫʶ ʪʨʝʚʦʛʫ. 

ɺ ʠʩʩʣʝʜʫʝʤʦʤ ʩʫʙʨʝʛʠʦʥʝ 45 ʚʠʜʦʚ ʥʘʭʦʜʷʪʩʷ ʥʘ ʩʝʚʝʨʥʦʡ ʛʨʘʥʠʮʝ ʩʚʦʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ɸʥʘʣʠʟʠʨʫʷ 

ʭʨʦʤʦʩʦʤʥʳʝ ʯʠʩʣʘ ʠ ʫʨʦʚʥʠ ʧʣʦʠʜʥʦʩʪʠ ʫ 25 ʚʠʜʦʚ ʠʟ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ, ʤʳ ʚʳʷʩʥʠʣʠ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ - 15 

ʚʠʜʦʚ ʷʚʣʷʶʪʩʷ ʜʠʧʣʦʠʜʘʤʠ (Sagittaria aginashi, Heteropappus saxomarinus, Argusia sibirica, Sparganium japonicum 

ʠ ʜʨ.), 4 ʚʠʜʘ - ʪʝʪʨʘʧʣʦʠʜʳ (Senecio litvinovii , Chenopodium vacheli, Puccinellia niponica, Zoysia japonica), 1 ʚʠʜ - 

ʛʝʢʩʘʧʣʦʠʜʳ (Scirpus triqueter), a 3 ʚʠʜʘ (Brasenia schreberi, Scirpus lineolatus. Ranunculus natans) ʷʚʣʷʶʪʩʷ ʚʠʜʘʤʠ 

ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʫʨʦʚʥʷʤʠ ʧʣʦʠʜʥʦʩʪʠ.      ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʥʠʟʢʦʧʣʦʠʜʥʳʝ ʚʠʜʳ 

ʥʫʞʜʘʶʪʩʷ ʚ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ. 

ʀʟʫʯʝʥʠʝ  ʯʠʩʝʣ  ʭʨʦʤʦʩʦʤ  ʠ  ʫʨʦʚʥʝʡ ʧʣʦʠʜʥʦʩʪʠ ʫ ʚʠʜʦʚ ʵʪʦʡ ʛʨʫʧʧʳ,  ʚʦʟʤʦʞʥʦ,  ʧʦʟʚʦʣʠʪ ʧʦʜʦʡʪʠ ʩ ʥʦʚʦʡ 

ʩʪʦʨʦʥʳ ʢ ʦʮʝʥʢʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʵʪʠʭ ʚʠʜʦʚ ʠ ʢ ʚʦʧʨʦʩʫ ʧʨʠʦʨʠʪʝʪʥʦʩʪʠ ʦʭʨʘʥʳ. 
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ʂʦʟʣʦʚ ɺ.ʄ.
1
, ʆʚʝʯʢʠʥʘ ʅ.ʅ.

2 

1
ɼʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

2
ʘʩʧʠʨʘʥʪ, 

ɺʷʪʩʢʘʷ ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ 

ʆʉʆɹɽʅʅʆʉʊʀ ʂʆʈʄʃɽʅʀʗ ʂʆʇʓʊʅʓʍ  (CERVUS ELAPHUS L., DAMA  DAMA  L., SUS SCROFA L.) 

ɺ ʋʉʃʆɺʀʗʍ ɺʆʃʔɽʈʅʆɻʆ ʉʆɼɽʈɾɸʅʀʗ 

ɸʥʥʦʪʘʮʠʷ. 

ʈʘʮʠʦʥ ʦʣʝʥʝʡ ʠ ʣʘʥʝʡ ʚ ʚʦʣʴʝʨʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: ʝʩʪʝʩʪʚʝʥʥʳʡ ʚʝʪʦʯʥʳʡ ʠ ʪʨʘʚʷʥʠʩʪʳʡ ʢʦʨʤ, ʨʘʩʪʝʥʠʷ ʥʘ 

ʩʝʷʥʳʭ ʧʘʩʪʙʠʱʘʭ, ʩʝʷʥʳʝ ʟʝʨʥʦʚʳʝ ʢʫʣʴʪʫʨʳ (ʦʚʝʩ, ʛʦʨʦʭ, ʦʟʠʤʘʷ ʨʦʞʴ), ʩʝʥʦ, ʩʠʣʦʩ, ʩʤʝʩʴ ʟʝʨʥʦʚʳʭ ʢʦʨʤʦʚ, 

ʤʠʥʝʨʘʣʴʥʘʷ ʧʦʜʢʦʨʤʢʘ. ʀʟ ʝʩʪʝʩʪʚʝʥʥʳʭ ʟʠʤʥʠʭ ʢʦʨʤʦʚ ʤʘʨʘʣ ʠ ʝʚʨʦʧʝʡʩʢʘʷ ʣʘʥʴ ʧʨʝʜʧʦʯʠʪʘʶʪ (ʚ ʧʦʨʷʜʢʝ 

ʫʙʳʚʘʥʠʷ) ʠʚʫ, ʨʷʙʠʥʫ, ʯʝʨʝʤʫʭʫ, ʤʘʨʘʣ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʵʪʦʤʫ, ʧʦʝʜʘʝʪ ʚʝʪʚʠ ʙʝʨʝʟʳ. ʆʣʴʭʫ ʟʚʝʨʠ ʥʝ ʧʦʝʜʘʣʠ. ʅʘ 1 

ʦʩʦʙʴ ʥʝʦʙʭʦʜʠʤʦ ʩʝʷʪʴ ʦʢʦʣʦ 1 ʛʘ ʢʦʨʤʦʚʳʭ ʧʦʣʝʡ. ʆʧʪʠʤʘʣʴʥʳʡ ʩʦʩʪʘʚ ʪʨʘʚʦʩʤʝʩʠ: 30% - ʨʘʡʛʨʘʩ ʧʘʩʪʙʠʱʥʳʡ, 

20% - ʪʠʤʦʬʝʝʚʢʘ ʣʫʛʦʚʘʷ, 20% - ʦʚʩʷʥʠʮʘ ʣʫʛʦʚʘʷ, 10% - ʢʣʝʚʝʨ ʣʫʛʦʚʦʡ (ʢʨʘʩʥʳʡ), 10% - ʢʣʝʚʝʨ ʛʠʙʨʠʜʥʳʡ 

(ʨʦʟʦʚʳʡ), 10% - ʤʷʪʣʠʢ ʣʫʛʦʚʦʡ. ʊʘʢʘʷ ʩʤʝʩʴ ʫʩʪʦʡʯʠʚʘ ʢ ʚʳʪʘʧʪʳʚʘʥʠʶ ʠ ʭʦʨʦʰʦ ʦʪʨʘʩʪʘʝʪ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʩʝʥʦ ʚ ʨʘʩʯʝʪʝ ʧʦ 1 ʢʛ ʥʘ ʦʩʦʙʴ ʚ ʩʫʪʢʠ ʣʫʯʰʝ ʜʘʚʘʪʴ ʚ ʨʫʣʦʥʘʭ ʠʣʠ ʨʘʩʢʠʜʳʚʘʪʴ ʝʛʦ ʧʦ ʩʥʝʛʫ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 

ʝʛʦ ʫʚʣʘʞʥʝʥʠʷ. ʉʫʭʦʝ ʩʝʥʦ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʟʥʠ ʠ ʛʠʙʝʣʠ ʞʠʚʦʪʥʳʭ. ʉʫʪʦʯʥʘʷ ʥʦʨʤʘ ʟʝʨʥʦʚʦʛʦ ʢʦʨʤʘ ʩʦʩʪʘʚʠʣʘ 

ʟʠʤʦʡ 1,6 ʢʛ, ʣʝʪʦʤ ï 1,2 ʢʛ ʥʘ ʛʦʣʦʚʫ. ɺ ʟʝʨʥʦʩʤʝʩʠ ʜʦʣʞʥʳ ʧʨʝʦʙʣʘʜʘʪʴ ʦʚʝʩ ʠʣʠ ʢʫʢʫʨʫʟʘ, ʥʦ ʥʝ ʧʰʝʥʠʮʘ. ʆʣʝʥʠ  

ʣʫʯʰʝ ʠʩʧʦʣʴʟʫʶʪ ʩʦʣʴ ʚ ʚʠʜʝ ʛʣʳʙ, ʘ ʥʝ ʚ ʚʠʜʝ ʙʨʠʢʝʪʦʚ. ʂʘʙʘʥʘʤ ʚ ʚʦʣʴʝʨʝ ʥʝ ʭʚʘʪʘʝʪ ʢʦʨʤʘ ʜʘʞʝ ʣʝʪʦʤ. ʀʤ ʥʫʞʥʘ 

ʢʨʫʛʣʦʛʦʜʠʯʥʘʷ ʧʦʜʢʦʨʤʢʘ ʟʝʨʥʦʤ ʠʟ ʨʘʩʯʝʪʘ 2,2 ʢʛ ʥʘ ʛʦʣʦʚʫ. ɼʣʷ ʵʢʦʥʦʤʠʠ ʢʦʨʤʦʚ ʟʝʨʥʦ ʩʣʝʜʫʪ ʜʨʦʙʠʪʴ ʠʣʠ 

ʧʣʶʱʠʪʴ. ʇʨʠ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʢʦʨʤʣʝʥʠʷ ʞʠʚʦʪʥʳʝ ʚ ʚʦʣʴʝʨʝ ʥʝ ʙʦʣʝʶʪ ʠ ʭʦʨʦʰʦ ʨʘʟʤʥʦʞʘʶʪʩʷ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʠʪʴ ʦʧʳʪ ʢʦʨʤʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ ʤʘʨʘʣʘ, ʝʚʨʦʧʝʡʩʢʦʡ ʣʘʥʠ ʠ ʢʘʙʘʥʘ ʜʣʷ ʚʳʨʘʙʦʪʢʠ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʵʪʠʤ ʚʦʧʨʦʩʘʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʨʤʣʝʥʠʝ ʤʘʨʘʣʘ, ʣʘʥʠ, ʚʦʣʴʝʨʥʦʝ ʨʘʟʚʝʜʝʥʠʝ. 
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PECULIARITIES OF FEEDING OF ANIMALS FEEDING OF ANIMALS IN ERCLOSUSES  

Abstract 

The diet of deer and fallow deer in the enclosures includes: natural twig and herbaceous forage plants on seeded pastures 

seeded crops (oats, peas, winter rye), hay, silage, grain feed mixture, mineral feeding. Because of the natural winter feed red 

deer and European fallow deer prefer (in descending order) willow, rowan, bird cherry, red deer, in addition to this, eats birch 

branches. On 1 specimen is necessary to sow about 1 ha of fodder fields. Optimum composition grass mixture 30% - perennial 

ryegrass 20% - timothy, 20% - meadow fescue, 10% - red clover (red), 10% - Hybrid clover (pink), 10% - Kentucky bluegrass. 

It is found that the hay per 1 kg per animal per day is better to give rolls or spread it over the snow. This is necessary for its 

moisture. Dry hay leading to disease and death of the animals. Daily amount of feed grain was 1.6 kg in winter, in the 

summer - 1.2 kg per head. The grain mixture should prevail oats or corn, but wheat. Deer better use salt in the form of lumps 

and not in the form of briquettes. Boars in volre do not have enough food even in the summer. They need a year-round feeding 

of grain at the rate of 2.2 kg per head. Under these conditions, feeding the animals in the cage do not get sick and breed well. 

Keywords: feeding deer, fallow deer, wild boar, captive breeding. 

 

ʦʨʤʣʝʥʠʝ ʞʠʚʦʪʥʳʭ ʚ ʚʦʣʴʝʨʝ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʢʫʧʘʝʤʦʩʪʠ ʟʘʪʨʘʪ ʥʘ ʠʭ ʩʦʜʝʨʞʘʥʠʝ. ʆʪ ʪʦʛʦ, ʢʘʢ 

ʞʠʚʦʪʥʳʝ ʧʠʪʘʶʪʩʷ, ʚ ʢʘʢʦʤ ʚʠʜʝ ʠ ʩ ʢʘʢʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʧʦʜʘʶʪʩʷ ʢʦʨʤʘ, ʟʘʚʠʩʠʪ ʠʭ ʟʜʦʨʦʚʴʝ. ʆʪ 

ʢʦʣʠʯʝʩʪʚʘ ʠ ʢʘʯʝʩʪʚʘ ʢʦʨʤʘ ʚ ʦʩʥʦʚʥʦʤ ʟʘʚʠʩʠʪ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʞʠʚʦʪʥʳʭ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʚʦʣʴʝʨʝ [1]. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʘʢʪʠʢʘ ʢʦʨʤʣʝʥʠʷ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ ʚ ʚʦʣʴʝʨʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʘ, ʧʦʢʘ ʥʝʣʴʟʷ ʩʪʘʚʠʪʴ 

ʟʦʦʪʝʭʥʠʯʝʩʢʠʝ ʦʧʳʪʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. ʇʦʵʪʦʤʫ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʢʦʨʤʣʝʥʠʷ ʚʦʣʴʝʨʥʳʭ ʞʠʚʦʪʥʳʭ ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʡ ʦʧʳʪ ʭʦʟʷʡʩʪʚ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʝʛʦ ʠ ʫʩʪʨʘʥʷʪʴ 

ʚʳʷʚʣʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ. ʆʩʦʙʝʥʥʦʩʪʠ ʢʦʨʤʣʝʥʠʷ ʞʠʚʦʪʥʳʭ ʠʟʫʯʘʣʠʩʴ ʚ ʚʦʣʴʝʨʥʦʤ ʢʦʤʧʣʝʢʩʝ ʭʦʟʷʡʩʪʚʘ çʃʝʛʠʦʥè, 

ʢʦʪʦʨʦʝ ʥʘʭʦʜʠʪʩʷ ʚ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʆʣʝʥʠʥʩʢʦʛʦ ʨʘʡʦʥʘ. ʄʝʩʪʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚʦʣʴʝʨʘ ʚʳʙʨʘʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʙʠʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ ʨʘʟʚʦʜʠʤʳʭ ʞʠʚʦʪʥʳʭ. ʆʥʘ ʚʢʣʶʯʘʝʪ ʢʘʢ ʣʝʩʥʦʡ ʫʯʘʩʪʦʢ, ʪʘʢ ʠ ʦʪʢʨʳʪʳʝ 

ʩʪʘʮʠʠ.  ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʚʦʣʴʝʨʝ ʧʣʦʱʘʜʴʶ 298 ʛʘ ʦʙʠʪʘʶʪ ʚʤʝʩʪʝ ʤʘʨʘʣ (Cervus elaphus L.) ʠ ʝʚʨʦʧʝʡʩʢʘʷ 

ʣʘʥʴ (Dama dama L.), ʚʩʝʛʦ 120 ʞʠʚʦʪʥʳʭ. ʀʟ ʥʠʭ ʤʘʨʘʣʦʚ 80 ʦʩʦʙʝʡ, ʣʘʥʝʡ - 40. ɺ ʦʪʜʝʣʴʥʦʤ ʚʦʣʴʝʨʝ ʧʣʦʱʘʜʴʶ 12 ʛʘ 

ʩʦʜʝʨʞʘʪʩʷ 45 ʦʩʦʙʝʡ ʢʘʙʘʥʘ (Sus scrofa L.). ʂʘʨʘʥʪʠʥʥʳʡ ʚʦʣʴʝʨ ʠʤʝʝʪ ʧʣʦʱʘʜʴ 10 ʛʘ.  

ʋʯʸʪ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʤʘʨʘʣʦʚ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʚʪʦʨʦʡ ʛʦʜ ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ, ʚ ʘʧʨʝʣʝ, ʢʦʛʜʘ ʟʘʢʘʥʯʠʚʘʝʪʩʷ 

ʧʝʨʠʦʜ ʧʠʪʘʥʠʷ ʜʨʝʚʝʩʥʦ-ʚʝʪʦʯʥʳʤʠ ʢʦʨʤʘʤʠ. ɹʳʣʠ ʟʘʣʦʞʝʥʳ ʧʨʦʙʥʳʝ ʧʣʦʱʘʜʢʠ ʨʘʟʤʝʨʦʤ 25ʭ25 ʤʝʪʨʦʚ, ʥʘ 

ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʣʩʷ ʧʦʜʩʯʝʪ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʧʦ ʚʠʜʘʤ, ʩʪʝʧʝʥʴ ʠʭ ʧʦʚʨʝʞʜʝʥʠʷ, ʯʠʩʣʦ ʧʦʝʜʝʡ, ʩʢʫʩʦʚ [6]. ɺʩʝʛʦ 

ʙʳʣʦ ʟʘʣʦʞʝʥʦ 4 ʧʣʦʱʘʜʢʠ. ʀʟʫʯʝʥʠʝ ʧʠʪʘʥʠʷ ʣʘʥʠ ʝʚʨʦʧʝʡʩʢʦʡ ʧʨʦʚʦʜʠʣʦʩʴ ʪʘʢ ʞʝ ʥʘ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʢʘʭ ʧʦʩʣʝ 

ʧʝʨʚʦʛʦ ʛʦʜʘ ʩʦʜʝʨʞʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠʤʝʥʷʣʩʷ ʤʝʪʦʜ ʧʨʷʤʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʢʦʨʤʝʞʢʦʡ ʟʚʝʨʝʡ, ʬʠʢʩʠʨʦʚʘʣʠʩʴ 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʝʜʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʢʦʨʤʦʚ. 

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ. ʄʘʨʘʣʳ ʙʳʣʠ ʟʘʚʝʟʸʥʳ ʠʟ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ, ʢʦʨʤʦʚʘʷ ʙʘʟʘ ʪʘʤ ʥʝʩʦʤʥʝʥʥʦ 

ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʤʝʩʪʥʦʡ. ʆʣʝʥʝʡ ʧʨʠʚʝʟʣʠ ʟʠʤʦʡ, ʢʦʨʤʠʣʠ ʚ ʦʩʥʦʚʥʦʤ ʟʝʨʥʦʩʤʝʩʴʶ (ʦʚʝʩ, ʧʰʝʥʠʮʘ), ʩʝʥʦʤ, ʩʠʣʦʩʦʤ. 

ʃʝʪʦʤ ʧʦʩʝʷʣʠ ʢʦʨʤʦʚʳʝ ʧʦʣʷ ʠʟ ʦʚʩʘ, ʛʦʨʦʭʘ, ʪʨʘʚʦʩʤʝʩʠ, ʥʦ ʤʘʨʘʣʳ ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʚʘʣʠ ʟʝʨʥʫ. ʂ ʤʝʩʪʥʳʤ 

ʝʩʪʝʩʪʚʝʥʥʳʤ ʢʦʨʤʘʤ ʦʥʠ ʧʨʠʩʧʦʩʦʙʠʣʠʩʴ ʥʝ ʪʘʢ ʙʳʩʪʨʦ, ʢʘʢ ʣʘʥʴ ʝʚʨʦʧʝʡʩʢʘʷ, ʟʘʚʝʟʝʥʥʘʷ ʠʟ ʃʠʪʚʳ. ʅʘ ʧʣʦʱʘʜʢʘʭ ʚ 

ʚʦʣʴʝʨʝ ʦʪʤʝʯʝʥʦ ʧʨʦʠʟʨʘʩʪʘʥʠʝ 5 ʚʠʜʦʚ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ, ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʣʠ ʨʷʙʠʥʘ (Sorbus aucuparia L.), 

ʂ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 6 (48) ǐ ʏʘʩʪʴ 5 ǐ ʀʶʥʴ 

 

17 

 

ʙʝʨʝʟʘ (Betula) ʠ ʦʣʴʭʘ ʩʝʨʘʷ (Alnus incana) ʚ ʩʦʦʪʥʦʰʝʥʠʠ 35,5%, 20,2 % ʠ 44,3% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʧʦʜʣʝʩʢʝ ʙʳʣʘ ʠʚʘ 

(Salix). ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʚʨʝʞʜʝʥʠʡ ʜʝʨʝʚʴʝʚ ʧʨʠʭʦʜʠʣʦʩʴ ʥʘ ʨʷʙʠʥʫ ʠ ʠʚʫ (35,8% ʠ 44% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʅʘʠʤʝʥʴʰʝʝ ʯʠʩʣʦ ʧʦʚʨʝʞʜʝʥʠʡ ʧʨʠʭʦʜʠʣʦʩʴ ʥʘ ʯʝʨʝʤʫʭʫ (Prunus padus) ʠ ʙʝʨʝʟʫ (8,2% ʠ 12% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ 

ʧʦʚʨʝʞʜʝʥʥʳʭ ʜʝʨʝʚʴʝʚ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʘʨʘʣʳ ʠʟʙʠʨʘʪʝʣʴʥʦ ʧʦʝʜʘʣʠ ʠʚʫ ʠ ʨʷʙʠʥʫ, ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʠʩʧʦʣʴʟʫʷ 

ʦʣʴʭʫ. ʇʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʚʘʣʦʩʴ ʠʚʝ, ʢʦʪʦʨʦʡ ʚ ʚʦʣʴʝʨʝ ʙʳʣʦ ʥʝʤʥʦʛʦ.  

ʋʯʸʪʳ ʝʩʪʝʩʪʚʝʥʥʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʣʘʥʝʡ ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʚ ʢʘʨʘʥʪʠʥʥʦʤ ʚʦʣʴʝʨʝ ʧʣʦʱʘʜʴʶ 12 ʛʘ, ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʠʟ 8 ʜʨʝʚʝʩʥʦïʢʫʩʪʘʨʥʠʢʦʚʳʭ ʧʦʨʦʜ ʧʨʝʦʙʣʘʜʘʣʠ: ʠʚʘ (80%), ʨʷʙʠʥʘ (7%), ʯʝʨʸʤʫʭʘ (2%), ʦʣʴʭʘ (10%) ʠ ʙʝʨʸʟʘ (12%). 

ʇʨʝʜʧʦʯʪʝʥʠʝ ʣʘʥʴ ʦʪʜʘʚʘʣʘ ʠʚʝ (60,7% ʧʦʝʜʘʝʤʦʩʪʠ), ʨʷʙʠʥʝ (28,3%) ʠ ʯʝʨʝʤʫʭʝ (11%). ʊʘʢʞʝ ʙʳʣʠ ʦʪʤʝʯʝʥʳ 

ʧʦʛʨʳʟʳ ʝʣʠ. ʆʣʴʭʘ ʩʦʚʩʝʤ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ.  

ʀʟ ʜʦʩʪʦʠʥʩʪʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʜʨʝʚʝʩʥʦ-ʚʝʪʦʯʥʳʭ ʢʦʨʤʦʚ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʠʭ ʚʳʩʦʢʫʶ ʚʣʘʞʥʦʩʪʴ (40-50%), ʥʦ 

ʦʥʠ ʙʝʜʥʳ ʙʝʣʢʦʤ ʠ ʥʝ ʦʙʣʘʜʘʶʪ ʜʦʩʪʘʪʦʯʥʦʡ ʢʘʣʦʨʠʡʥʦʩʪʴʶ. ʇʨʠ ʧʦʝʜʘʥʠʠ 3-5 ʢʛ ʧʦʙʝʛʦʚ ʚ ʩʫʪʢʠ ʢʘʞʜʳʤ ʟʚʝʨʝʤ 

ʝʩʪʝʩʪʚʝʥʥʘʷ ʢʦʨʤʦʚʘʷ ʙʘʟʘ ʚ ʚʦʣʴʝʨʝ ʙʳʩʪʨʦ ʠʩʪʦʱʘʝʪʩʷ. ɺ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʣʛʦʣʝʪʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʢʦʨʤʦʚʦʡ 

ʙʘʟʳ ʜʣʷ ʤʘʨʘʣʦʚ ʠ ʣʘʥʝʡ ʠ ʧʦʚʳʰʝʥʠʷ ʝʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʳ ʩʣʝʜʫʶʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ: 

- ʦʤʦʣʘʞʠʚʘʥʠʝ ʧʦʜʨʦʩʪʘ ʠ ʧʦʜʣʝʩʢʘ, ʨʘʟʨʝʞʠʚʘʥʠʝ ʟʘʪʨʘʚʣʝʥʥʳʭ ʠʚʥʷʢʦʚ; 

- ʤʦʥʠʪʦʨʠʥʛ ʟʘʧʘʩʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʢʦʨʤʦʚ ʩ ʮʝʣʴʶ ʧʦʜʜʝʨʞʘʥʠʷ ʩʪʘʙʠʣʴʥʦʡ ʢʦʨʤʦʚʦʡ ʝʤʢʦʩʪʠ ʦʣʝʥʴʠʭ ʧʘʩʪʙʠʱ ʠ 

ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʠ ʫʣʫʯʰʝʥʠʶ ʠʤʝʶʱʝʡʩʷ ʢʦʨʤʦʚʦʡ ʙʘʟʳ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʨʘʮʠʦʥ ʦʣʝʥʝʡ ʠ ʣʘʥʝʡ ʚ ʭʦʟʷʡʩʪʚʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: 

1. ɽʩʪʝʩʪʚʝʥʥʳʡ ʚʝʪʦʯʥʳʡ ʢʦʨʤ: ʨʷʙʠʥʘ (Sorbus aucuparia), ʦʩʠʥʘ (Populus tremula), ʠʚʘ (Salix), ʯʝʨʝʤʫʭʘ (Prunus 

padus), ʙʝʨʝʟʘ (Betula). 

2. ɽʩʪʝʩʪʚʝʥʥʳʝ ʪʨʘʚʷʥʠʩʪʳʝ ʨʘʩʪʝʥʠʷ: ʧʳʨʝʡ ʧʦʣʟʫʯʠʡ  (Elytrigia repens), ʤʷʪʣʠʢ ʣʫʛʦʚʦʡ (Poa pratensis), ʤʘʡʥʠʢ 

(Maianthemum bifolium), ʠʚʘʥ-ʯʘʡ (Chamaenerion angustifolium) ʠ ʜʨ. 

3. ʇʘʩʪʙʠʱʥʳʝ ʪʨʘʚʷʥʠʩʪʳʝ ʨʘʩʪʝʥʠʷ ʥʘ  ʩʝʷʥʳʭ ʧʘʩʪʙʠʱʘʭ: ʢʣʝʚʝʨ ʨʦʟʦʚʳʡ (Trifolium hybridum), ʦʚʩʷʥʠʮʘ 

ʣʫʛʦʚʘʷ (Festuca pratensis), ʨʘʡʛʨʘʩ ʧʘʩʪʙʠʱʥʳʡ (Lolium perenne), ʪʠʤʦʬʝʝʚʢʘ ʣʫʛʦʚʘʷ (Phleum pratense), ʤʷʪʣʠʢ 

ʣʫʛʦʚʦʡ (Poa pratensis). 

4. ʆʜʥʦʣʝʪʥʠʝ ʢʦʨʤʦʚʳʝ ʢʫʣʴʪʫʨʳ (ʦʚʝʩ). 

5. ɿʝʨʥʦʩʤʝʩʴ (ʧʰʝʥʠʮʘ, ʦʚʝʩ, ʢʫʢʫʨʫʟʘ). 

6. ʄʠʥʝʨʘʣʴʥʦ ï ʩʦʣʝʚʘʷ ʧʦʜʢʦʨʤʢʘ (ʩʦʣʴ ʣʠʟʫʥʝʮ). 

7. ʉʝʥʦ, ʩʝʥʘʞ, ʩʠʣʦʩ (ʟʘʛʦʪʦʚʣʝʥʥʳʝ ʥʘ ʩʝʷʥʳʭ ʩʝʥʦʢʦʩʘʭ ʠ ʢʦʨʤʦʚʳʭ ʧʦʣʷʭ).   

ɺ 2014 ʛʦʜʫ ʧʘʩʪʙʠʱʘ ʟʘʩʝʷʣʠ ʪʨʘʚʷʥʳʤʠ ʩʤʝʩʷʤʠ ʠʟ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʠ ʦʚʩʘ. ʇʣʦʱʘʜʴ ʧʘʩʪʙʠʱ ʩʦʩʪʘʚʠʣʘ 75 ʛʘ, 

ʠʟ ʥʠʭ ʝʞʝʛʦʜʥʦ ʧʝʨʝʩʝʚʘʝʪʩʷ 25 ʛʘ ʩʤʝʩʴʶ ʦʚʩʘ ʠ ʛʦʨʦʭʘ ʩ ʧʦʜʩʝʚʦʤ ʪʨʘʚʦʩʤʝʩʠ ʠʟ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʩʦʟʜʘʥ ʢʦʥʚʝʡʝʨ ʧʘʩʪʙʠʱ: ʪʨʘʚʦʩʤʝʩʴ ʧʝʨʚʦʛʦ ʛʦʜʘ ʟʘʥʠʤʘʝʪ 25 ʛʘ, ʪʨʘʚʦʩʤʝʩʴ ʚʪʦʨʦʛʦ ʛʦʜʘ ï 25 ʛʘ, ʪʨʝʪʴʝʛʦ ʛʦʜʘ ï 

25 ʛʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ ʦʜʥʦʛʦ ʤʘʨʘʣʘ ʧʨʠʭʦʜʠʪʩʷ ʧʦʯʪʠ 1 ʛʘ ʩʝʷʥʳʭ ʧʘʩʪʙʠʱ. ʊʘʢʘʷ ʥʘʛʨʫʟʢʘ ʥʝ ʧʨʠʚʦʜʠʪ ʢ 

ʯʨʝʟʤʝʨʥʦʤʫ ʠʩʪʦʱʝʥʠʶ ʧʘʩʪʙʠʱ. ɺ ʤʘʨʘʣʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ 1 ʦʣʝʥʴ ʥʘ 1 ʛʘ 

ʦʙʱʝʡ ʧʣʦʱʘʜʠ. 

ʅʘʰʠ ʥʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʢʦʧʳʪʥʳʝ ʦʢʘʟʳʚʘʶʪ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʩʦʩʪʦʷʥʠʝ ʨʘʩʪʝʥʠʡ. ʈʘʩʪʝʥʠʷ ʤʦʛʫʪ ʩʠʣʴʥʦ ʚʳʪʘʧʪʳʚʘʪʴʩʷ, ʦʙʨʘʟʫʷ ʧʨʦʛʘʣʳ ʥʘ ʧʦʣʷʭ. ʇʨʠ ʩʦʟʜʘʥʠʠ ʢʦʨʤʦʚʳʭ 

ʘʛʨʦʮʝʥʦʟʦʚ ʚ ʠʭ ʩʦʩʪʘʚ ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʘʪʴ ʪʘʢʠʝ ʚʠʜʳ ʠ ʛʨʫʧʧʳ ʚʠʜʦʚ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʦʙʝʩʧʝʯʠʪʴ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ ʚʳʩʦʢʦʧʠʪʘʪʝʣʴʥʳʤ ʢʦʨʤʦʤ ʚʩʝ ʧʦʛʦʣʦʚʴʝ ʞʠʚʦʪʥʳʭ. ʇʦʵʪʦʤʫ, ʚ ʩʣʫʯʘʝ 

ʤʥʦʛʦʣʝʪʥʝʛʦ ʩʝʥʦʢʦʩʥʦ-ʧʘʩʪʙʠʱʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʟʜʘʚʘʝʤʳʭ ʧʦʣʝʡ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʥʝʢʦʪʦʨʳʝ ʩʚʦʡʩʪʚʘ 

ʢʦʨʤʦʚʳʭ ʨʘʩʪʝʥʠʡ: ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ, ʩʢʦʨʦʩʪʴ ʩʝʟʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʩʧʦʩʦʙʥʦʩʪʴ ʦʪʨʘʩʪʘʥʠʷ ʧʦʩʣʝ 

ʩʢʘʰʠʚʘʥʠʷ, ʚʳʥʦʩʣʠʚʦʩʪʴ ʢ ʚʳʪʘʧʪʳʚʘʥʠʶ. ʉ ʵʪʦʡ ʟʘʜʘʯʝʡ ʩʧʨʘʚʣʷʶʪʩʷ ʪʠʤʦʬʝʝʚʢʘ ʣʫʛʦʚʘʷ, ʤʷʪʣʠʢ ʣʫʛʦʚʦʡ ʠ 

ʢʣʝʚʝʨ (ʨʦʟʦʚʳʡ) ʛʠʙʨʠʜʥʳʡ. ʈʘʡʛʨʘʩ ʧʘʩʪʙʠʱʥʳʡ ʪʦʞʝ ʚʳʥʦʩʣʠʚ ʢ ʚʳʪʘʧʪʳʚʘʥʠʶ, ʥʦ ʚ ʫʩʣʦʚʠʷʭ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ 

ʦʥ ʧʣʦʭʦ ʦʪʨʘʩʪʘʝʪ.  

ʉʝʥʦʢʦʩʳ ʜʣʷ ʟʘʛʦʪʦʚʢʠ ʩʝʥʘ (ʧʣʦʱʘʜʴ ʩʦʩʪʘʚʠʣʘ 75 ʛʘ) ʟʘʩʝʚʘʶʪʩʷ ʩʤʝʩʴʶ ʩʝʤʷʥ ʤʥʦʛʦʣʝʪʥʠʭ ʟʣʘʢʦʚʳʭ ʪʨʘʚ. 

ʉʦʩʪʘʚ ʪʨʘʚʦʩʤʝʩʠ: 30% - ʨʘʡʛʨʘʩ ʧʘʩʪʙʠʱʥʳʡ, 20% - ʪʠʤʦʬʝʝʚʢʘ ʣʫʛʦʚʘʷ, 20% - ʦʚʩʷʥʠʮʘ ʣʫʛʦʚʘʷ, 10% - ʢʣʝʚʝʨ 

ʣʫʛʦʚʦʡ (ʢʨʘʩʥʳʡ), 10% - ʢʣʝʚʝʨ ʛʠʙʨʠʜʥʳʡ (ʨʦʟʦʚʳʡ), 10% - ʤʷʪʣʠʢ ʣʫʛʦʚʦʡ. ʕʪʠ ʚʠʜʳ ʨʘʩʪʝʥʠʡ ʧʦʢʘʟʘʣʠ ʭʦʨʦʰʫʶ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʚʳʪʘʧʪʳʚʘʥʠʶ ʠ ʭʦʨʦʰʫʶ ʚʦʟʦʙʥʦʚʣʷʝʤʦʩʪʴ. ʆʧʳʪ ʧʦʩʘʜʢʠ  ʪʦʧʠʥʘʤʙʫʨʘ ʦʢʘʟʘʣʩʷ ʥʝʫʜʘʯʥʳʤ. ʂʘʢ 

ʪʦʣʴʢʦ ʦʥ ʚʟʦʰʝʣ, ʦʣʝʥʠ ʩʲʝʣʠ ʩʪʝʙʣʠ, ʨʘʩʪʝʥʠʷ ʥʝ ʚʦʩʩʪʘʥʦʚʠʣʠʩʴ.  

ʇʦʣʷ ʜʣʷ ʟʘʛʦʪʦʚʢʠ ʩʝʥʘʞʘ ʠ ʩʠʣʦʩʘ (ʧʣʦʱʘʜʴ ʩʦʩʪʘʚʠʣʘ 60 ʛʘ) ʟʘʩʝʚʘʶʪʩʷ ʪʨʘʚʷʥʳʤʠ ʩʤʝʩʷʤʠ ʠʟ ʤʥʦʛʦʣʝʪʥʠʭ 

ʟʣʘʢʦʚ ʠ ʨʦʟʦʚʦʛʦ ʢʣʝʚʝʨʘ. ɺʩʝʛʦ ʟʘʛʦʪʘʚʣʠʚʘʶʪ 50 ʨʫʣʦʥʦʚ ʩʝʥʘ, ʪ.ʝ. 25 ʪʦʥʥ ʥʘ 210 ʜʥʝʡ, ʙʦʣʝʝ 1 ʢʛ ʥʘ ʦʣʝʥʷ ʚ ʜʝʥʴ. 

ʆʥʦ  ʧʦʜʚʦʟʠʪʩʷ ʞʠʚʦʪʥʳʤ ʧʦ ʤʝʨʝ ʧʦʝʜʘʥʠʷ, ʦʙʳʯʥʦ ʦʜʠʥ ʨʘʟ ʚ ʥʝʜʝʣʶ. ʉʝʥʦ ʚ ʭʦʟʷʡʩʪʚʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʞʠʚʦʪʥʳʤ 

ʢʨʫʛʣʦʛʦʜʠʯʥʦ, ʥʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʢʦʨʤʦʤ ʪʦʣʴʢʦ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʩʥʠʞʘʝʪʩʷ ʜʦ ʤʠʥʫʩ 10
ʦ
 ʉ. 

ʆʧʳʪ ʭʦʟʷʡʩʪʚʘ çʃʝʛʠʦʥè ʧʦʢʘʟʘʣ, ʯʪʦ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚ ʭʦʟʷʡʩʪʚʘʭ ʢʦʨʤʫʰʢʠ ʷʩʝʣʴʥʦʛʦ ʪʠʧʘ ʩ ʢʨʳʰʝʡ 

ʢʦʧʳʪʥʳʤ ʥʝ ʥʫʞʥʳ. ʉʝʥʦ ʚ ʥʠʭ ʧʣʦʭʦ ʧʦʝʜʘʝʪʩʷ, ʦʥʦ ʩʣʠʰʢʦʤ ʩʫʭʦʝ. ʀʩʩʣʝʜʦʚʘʥʠʷ ɸ.ɸ. ɼʘʥʠʣʢʠʥʘ [2,4] ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʧʦʝʜʘʥʠʝ ʩʫʭʦʛʦ ʩʝʥʘ ʧʨʠʚʦʜʠʪ ʢ ʚʦʩʧʘʣʝʥʠʶ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʠ ʜʘʞʝ ʛʠʙʝʣʠ ʞʠʚʦʪʥʳʭ. ɻʦʨʘʟʜʦ 

ʣʫʯʰʝ ʧʦʜʘʚʘʪʴ ʩʝʥʦ ʚ ʪʶʢʘʭ, ʞʠʚʦʪʥʳʝ ʩʲʝʜʘʶʪ ʝʛʦ ʧʦʣʥʦʩʪʴʶ. ʇʝʨʚʳʤʠ ʧʦʜʭʦʜʷʪ ʩʘʤʮʳ, ʨʘʟʙʨʘʩʳʚʘʶʪ ʝʛʦ ʨʦʛʘʤʠ, 

ʥʘ ʩʥʝʛʫ ʩʝʥʦ ʫʚʣʘʞʥʷʝʪʩʷ. ʇʦʪʦʤ ʧʨʠʭʦʜʷʪ ʩʘʤʢʠ ʠ ʤʦʣʦʜʥʷʢ, ʧʦʝʜʘʷ ʫʚʣʘʞʥʝʥʥʦʝ ʩʝʥʦ. ɺ ʩʣʫʯʘʝ ʧʦʜʘʯʠ ʩʝʥʘ ʚ ʵʪʦʪ 

ʧʝʨʠʦʜ ʧʦʜ ʥʘʚʝʩ, ʦʥʦ ʧʦʝʜʘʣʦʩʴ ʧʣʦʭʦ, ʧʦʪʦʤʫ ʯʪʦ ʞʠʚʦʪʥʳʝ ʥʘ ʥʸʤ ʩʧʷʪ, ʟʘʛʨʷʟʥʷʶʪ ʝʛʦ ʧʦʤʝʪʦʤ, ʧʦʩʣʝ ʯʝʛʦ 

ʧʝʨʝʩʪʘʶʪ ʝʩʪʴ. ʇʦʵʪʦʤʫ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʩʝʥʦ ʧʨʠʭʦʜʠʪʩʷ ʫʙʠʨʘʪʴ.  

ʉʝʥʘʞ ʠ ʩʠʣʦʩ ʦʪʥʦʩʷʪʩʷ ʢ ʩʦʯʥʳʤ ʢʦʨʤʘʤ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʢʦʧʳʪʥʳʭ, ʥʦ ʣʝʛʢʦ ʟʘʤʝʨʟʘʶʪ. 

ʉʠʣʦʩʦʚʘʥʠʝ ï ʥʝʟʘʤʝʥʠʤʳʡ ʩʧʦʩʦʙ ʟʘʛʦʪʦʚʢʠ ʢʦʨʤʦʚ. ɺ ʩʝʥʝ, ʜʘʞʝ ʧʨʠ ʭʦʨʦʰʠʭ ʫʩʣʦʚʠʷʭ ʝʛʦ ʟʘʛʦʪʦʚʢʠ, ʪʝʨʷʝʪʩʷ 40-

45% ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʟʝʣʝʥʦʡ ʤʘʩʩʝ, ʘ ʧʨʠ ʧʨʘʚʠʣʴʥʦʤ ʩʠʣʦʩʦʚʘʥʠʠ ʧʦʪʝʨʠ ʥʝ ʧʨʝʚʳʰʘʶʪ 10%. 

ʉʝʥʘʞ ʟʘʥʠʤʘʝʪ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʤʝʞʜʫ ʩʝʥʦʤ ʠ ʩʠʣʦʩʦʤ. ʊʝʭʥʦʣʦʛʠʷ ʟʘʛʦʪʦʚʢʠ ʩʝʥʘʞʘ ʪʘʢʘʷ ʞʝ, ʢʘʢ ʠ 

ʩʠʣʦʩʘ, ʥʦ ʚʣʘʞʥʦʩʪʴ ʟʘʢʣʘʜʳʚʘʝʤʦʡ ʤʘʩʩʳ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ ʚ ʩʨʝʜʥʝʤ 45-50% [5]. ʇʦʵʪʦʤʫ ʠʭ ʩʣʝʜʫʝʪ ʧʨʝʜʣʘʛʘʪʴ 

ʞʠʚʦʪʥʳʤ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʝ ʥʠʞʝ -10
ʦ
 ʉ. ʉʠʣʦʩ ʚʳʢʣʘʜʳʚʘʝʪʩʷ ʧʦʜ ʥʘʚʝʩ ʞʠʚʦʪʥʳʤ ʥʘ ʩʧʝʮʠʘʣʴʥʫʶ ʧʣʦʱʘʜʢʫ. ɺ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 6 (48) ǐ ʏʘʩʪʴ 5 ǐ ʀʶʥʴ 
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ʩʫʪʢʠ ʦʣʝʥʠ ʩʲʝʜʘʶʪ ʧʦ 0,4 ʢʛ ʩʠʣʦʩʘ. ʅʘʰʠ ʥʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʩʠʣʦʩʘ ʩʲʝʜʘʝʪʩʷ ʩʘʤʮʘʤʠ, ʩʘʤʢʠ 

ʧʦʭʦʜʷʪ ʢ ʩʠʣʦʩʫ ʨʘʟʙʨʘʩʳʚʘʶʪ ʝʛʦ, ʥʦ ʥʝ ʝʜʷʪ.  

ɿʝʨʥʦ ʚ ʢʦʨʤʫʰʢʠ ʧʦʜʘʝʪʩʷ ʨʦʩʩʳʧʴʶ ʢʘʞʜʳʡ ʜʝʥʴ ʫʪʨʦʤ. ʇʨʠ ʵʪʦʤ ʨʘʟʥʳʝ ʚʠʜʳ ʟʝʨʥʘ ʧʝʨʝʤʝʰʠʚʘʶʪ. 

ʂʦʣʠʯʝʩʪʚʦ ʟʝʨʥʦʩʤʝʩʠ ʜʣʷ 120 ʦʩʦʙʝʡ ʠ ʝʝ ʩʦʩʪʘʚ ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 1.  

 

ʊʘʙʣʠʮʘ 1 ï ʂʦʣʠʯʝʩʪʚʦ  ʟʝʨʥʦʩʤʝʩʠ ʚ ʟʠʤʥʠʡ ʠ ʣʝʪʥʠʡ ʧʝʨʠʦʜʳ, ʢʛ 

ɿʠʤʘ (210 ʜʥʝʡ) ʃʝʪʦ (155 ʜʥʝʡ) 

ɿʝʨʥʦ ʈʘʩʭʦʜ ʟʝʨʥʘ ʚ 

ʜʝʥʴ, ʢʛ 

ɿʝʨʥʦʩʤʝʩʠ ʥʘ 

1 ʛʦʣʦʚʫ ʚ 

ʜʝʥʴ, ʢʛ  

ɿʝʨʥʦ ʈʘʩʭʦʜ ʟʝʨʥʘ ʚ 

ʜʝʥʴ, ʢʛ 

ɿʝʨʥʦʩʤʝʩʠ 

ʥʘ 1 ʛʦʣʦʚʫ ʚ 

ʜʝʥʴ, ʢʛ 

ʆʚʝʩ 96 0,8 ʆʚʝʩ 72 0,6 

ʂʫʢʫʨʫʟʘ 60 0,5 ʂʫʢʫʨʫʟʘ 30 0,25 

ʇʰʝʥʠʮʘ 30 0,25 ʇʰʝʥʠʮʘ 12 0,1 

ʀʪʦʛʦ 186 1,55 ʀʪʦʛʦ:  114 0,95 

 

ʀʟ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʚ ʜʝʥʴ ʦʣʝʥʠ ʠ ʣʘʥʠ ʚ ʩʨʝʜʥʝʤ ʩʲʝʜʘʶʪ ʧʦ 1,55 ʢʛ ʟʝʨʥʘ ʟʠʤʦʡ ʠ 0,95 ʢʛ ʣʝʪʦʤ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʟʠʤʥʝʛʦ ʨʝʞʠʤʘ ʢʦʨʤʣʝʥʠʷ ʧʨʠʥʷʪʘ 210 ʜʥʝʡ, ʣʝʪʥʝʛʦ ï 155 ʜʥʝʡ. ɺ ʩʫʤʤʝ ʟʝʨʥʦ ʜʘʝʪ 1,75 

ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ ʠʣʠ 17,74 ʄɼʞ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʟʠʤʦʡ ʠ 1,27 ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ ʠʣʠ 12,10 ʄɼʞ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. ɿʘ 

ʟʠʤʫ ʨʘʩʭʦʜʫʝʪʩʷ 39 ʪʦʥʥ ʟʝʨʥʘ, ʟʘ ʣʝʪʦ ï 17,67 ʪʦʥʥ.  

ʆʧʳʪ ʢʦʨʤʣʝʥʠʷ ʦʣʝʥʝʡ ʟʝʨʥʦʤ ʧʦʢʘʟʘʣ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʟʝʨʥʦʩʤʝʩʷʭ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʰʝʥʠʮʳ 

ʧʨʠʚʦʜʠʪ ʢ ʚʟʜʫʪʠʶ ʞʠʚʦʪʦʚ. ʕʪʦʛʦ ʥʝ ʧʨʦʠʩʭʦʜʠʪ, ʝʩʣʠ ʚ ʩʤʝʩʠ ʧʨʝʦʙʣʘʜʘʝʪ ʦʚʝʩ ʠʣʠ ʢʫʢʫʨʫʟʘ. ʂʫʢʫʨʫʟʫ ʞʠʚʦʪʥʳʝ 

ʩʲʝʜʘʶʪ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ. ʆʧʪʠʤʘʣʴʥʳʤ ʦʢʘʟʘʣʦʩʴ ʩʦʦʪʥʦʰʝʥʠʝ: 60 ï 65% ʦʚʩʘ, 5-10% ʧʰʝʥʠʮʳ, 25-30% ʢʫʢʫʨʫʟʳ. 

ʅʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʟʝʨʥʦ ʥʫʞʥʦ ʜʘʚʘʪʴ ʣʠʙʦ ʜʨʦʙʣʝʥʥʦʝ, ʣʠʙʦ ʧʣʶʱʝʥʥʦʝ, ʪ.ʢ. ʦʥʦ ʣʫʯʰʝ ʫʩʚʘʠʚʘʝʪʩʷʠ 

ʤʦʞʥʦ ʤʝʥʴʰʝ ʝʛʦ ʨʘʩʭʦʜʦʚʘʪʴ.  

ɼʨʝʚʝʩʥʳʝ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʝʪʦʯʥʳʝ ʢʦʨʤʘ, ʙʦʣʝʝ ʨʝʛʫʣʷʨʥʦ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʦʣʝʥʠ ʥʘʯʠʥʘʶʪ ʧʦʝʜʘʪʴ 

ʦʩʝʥʴʶ, ʩ ʦʢʪʷʙʨʷ-ʥʦʷʙʨʷ. ɿʠʤʦʡ ʜʦʣʷ ʜʨʝʚʝʩʥʦʛʦ ʢʦʨʤʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʩʪʘʥʦʚʠʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚ ʤʘʨʪʝ [5]. ɺ 

ʩʨʝʜʥʝʤ, ʤʘʨʘʣʳ ʩʲʝʜʘʶʪ 9,0 ʢʛ ʚʝʪʦʯʥʦʛʦ ʢʦʨʤʘ ʚ ʜʝʥʴ.  

ʆʙʷʟʘʪʝʣʴʥʦ ʞʠʚʦʪʥʳʤ ʥʘʜʦ ʚʳʢʣʘʜʳʚʘʪʴ ʩʦʣʴ-ʣʠʟʫʥʝʮ. ʅʘʰ ʦʧʳʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʦʣʴ ʚ ʚʠʜʝ ʩʦʣʝʙʣʦʢʘ, ʢʦʪʦʨʘʷ 

ʚʳʧʠʣʝʥʘ ʠʟ ʛʣʳʙ ʧʨʠʨʦʜʥʦʡ ʢʘʤʝʥʥʦʡ ʩʦʣʠ,  ʞʠʚʦʪʥʳʤʠ ʧʦʝʜʘʝʪʩʷ ʣʫʯʰʝ, ʯʝʤ ʩʦʣʴ KNZ (ʝʸ ʞʠʚʦʪʥʳʝ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝ ʪʨʦʛʘʶʪ), ʢʦʪʦʨʘʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʥʘ ʨʳʥʢʘʭ.  

ʂʘʙʘʥ -  ʚʩʝʷʜʥʳʡ ʟʚʝʨʴ, ʯʪʦ ʚʦ ʤʥʦʛʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʞʠʚʘʥʠʝ ʚʠʜʘ ʜʘʞʝ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. ʆʥ ʦʪʜʘʝʪ 

ʧʨʝʜʧʦʯʪʝʥʠʝ ʚʣʘʞʥʦʤʫ, ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʤʫ, ʙʦʛʘʪʦʤʫ ʧʨʦʪʝʠʥʦʤ ʢʦʨʤʫ [3]. ʇʣʦʱʘʜʴ ʚʦʣʴʝʨʘ ʜʣʷ ʢʘʙʘʥʦʚ 

ʩʦʩʪʘʚʣʷʝʪ 10 ʛʘ. ʂʦʨʤʣʝʥʠʝ ʢʘʙʘʥʘ ʚ ʭʦʟʷʡʩʪʚʝ çʃʝʛʠʦʥè ʥʝ ʚʳʟʳʚʘʝʪ ʥʠʢʘʢʠʭ ʪʨʫʜʥʦʩʪʝʡ. ɽʛʦ ʝʩʪʝʩʪʚʝʥʥʳʡ ʢʦʨʤ ʚ 

ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ï ʟʝʣʝʥʳʝ ʧʨʦʨʦʩʪʢʠ, ʪʨʘʚʘ, ʤʦʣʦʜʳʝ ʢʦʨʥʝʚʠʱʘ. ʅʦ ʚ ʚʦʣʴʝʨʝ ʵʪʠʭ ʢʦʨʤʦʚ ʥʝʜʦʩʪʘʪʦʯʥʦ. 

ʅʫʞʥʳ ʦʚʩʷʥʳʝ ʧʦʣʷ, ʧʦʩʘʜʢʠ ʪʦʧʠʥʘʤʙʫʨʘ. ɺʩʝʛʦ ʟʘʩʝʚʘʣʦʩʴ ʦʜʥʦ ʧʦʣʝ ʪʦʧʠʥʘʤʙʫʨʘ ï 0,5 ʛʘ ʠ ʦʜʥʦ ʧʦʣʝ ʦʚʩʘ ï 6,0 

ʛʘ. ʅʘ ʦʜʥʫ ʦʩʦʙʴ ʢʘʙʘʥʘ ʧʨʠʭʦʜʠʪʩʷ 0,13 ʛʘ ʦʚʩʷʥʦʛʦ ʧʦʣʷ. ʅʦ ʪʦʧʠʥʘʤʙʫʨ ʧʦʢʘ ʢʘʙʘʥʦʤ ʥʝ ʧʦʝʜʘʝʪʩʷ,  ʯʪʦ ʩʚʷʟʘʥʦ ʩ 

ʪʝʤ, ʯʪʦ ʢʘʙʘʥ ʝʱʝ ʥʝ ʧʨʠʚʳʢ ʢ ʥʝʤʫ. ʂʘʙʘʥʫ ʥʝʦʙʭʦʜʠʤʳ ʠ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʝ ʢʦʨʤʘ (ʪʘʙʣ. 2). 

 

ʊʘʙʣʠʮʘ  2 ï ʇʦʜʢʦʨʤʢʘ ʢʘʙʘʥʘ ʚ ʟʠʤʥʠʡ ʠ ʣʝʪʥʠʡ ʧʝʨʠʦʜʳ, ʢʛ. 

ɿʠʤʘ (210 ʜʥʝʡ) ʃʝʪʦ (155 ʜʥʝʡ) 

ɿʝʨʥʦ ʈʘʩʭʦʜ ʟʝʨʥʘ ʚ 

ʜʝʥʴ, ʢʛ 

ɿʝʨʥʦʩʤʝʩʠ ʥʘ 1 

ʛʦʣʦʚʫ ʚ ʜʝʥʴ, ʢʛ 

ɿʝʨʥʦ ʈʘʩʭʦʜ  ʟʝʨʥʘ 

ʚ ʜʝʥʴ, ʢʛ 

ɿʝʨʥʦʩʤʝʩʠ 

ʥʘ 1 ʛʦʣʦʚʫ ʚ 

ʜʝʥʴ,ʢʛ 

ʆʚʸʩ 67,5 1,5 ʆʚʸʩ 67,5 1,5 

ʂʫʢʫʨʫʟʘ  13,5 0,7 ʂʫʢʫʨʫʟʘ  13,5 0,7 

ʀʪʦʛʦ:  81 2,2 ʀʪʦʛʦ:  81 2,2 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 2, ʢʘʙʘʥʫ ʚ ʜʘʥʥʦʤ ʚʦʣʴʝʨʝ ʚ ʟʠʤʥʠʡ ʠ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʜʘʶʪ ʦʜʠʥʘʢʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʟʝʨʥʦʩʤʝʩʠ, ʚ ʩʨʝʜʥʝʤ ʥʘ ʦʜʥʫ ʛʦʣʦʚʫ ʧʨʠʭʦʜʠʪʩʷ 2,2 ʢʛ ʚ ʩʫʪʢʠ. ʕʪʦ ʜʘʝʪ 2,28 ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ ʠʣʠ 25,74 ʄɼʞ 

ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ. ʅʦ ʢʘʙʘʥ ʦʯʝʥʴ ʩʠʣʴʥʦ ʨʘʩʢʠʜʳʚʘʝʪ ʢʦʨʤ ʠʟ ʢʦʨʤʫʰʝʢ ʠ ʚʪʘʧʪʳʚʘʝʪ ʝʛʦ ʚ ʟʝʤʣʶ, ʪʝʤ ʩʘʤʳʤ 

ʫʚʝʣʠʯʠʚʘʷ ʟʘʪʨʘʪʳ ʥʘ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ. ʇʦʵʪʦʤʫ ʭʦʟʷʡʩʪʚʦ ʧʨʠʦʙʨʝʣʦ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʢʦʨʤʫʰʢʫ, ʢʦʪʦʨʘʷ ʚ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ ʨʘʟʙʨʘʩʳʚʘʝʪ ʜʦʟʠʨʦʚʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʤʘ. 

 ʆʧʳʪ ʧʦʜʢʦʨʤʢʠ ʢʘʙʘʥʘ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʣʝʪʦʤ ʤʦʞʥʦ ʫʤʝʥʴʰʘʪʴ ʥʦʨʤʫ ʧʦʜʢʦʨʤʢʠ ʚ 3 

ʨʘʟʘ, ʪʘʢ ʢʘʢ ʤʥʦʛʦ ʝʩʪʝʩʪʚʝʥʥʳʭ ʢʦʨʤʦʚ. ʅʦ ʚ ʫʩʣʦʚʠʷʭ ʚʦʣʴʝʨʘ ʧʨʠ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʢʦʨʤʦʚ ʤʦʞʝʪ ʥʝ ʭʚʘʪʘʪʴ ʠ ʣʝʪʦʤ. ʇʦʵʪʦʤʫ ʦʙʠʣʴʥʦʝ ʢʦʨʤʣʝʥʠʝ ʢʘʙʘʥʦʚ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʦʧʨʘʚʜʘʥʦ. ɺʩʝʛʦ ʥʘ 

ʢʦʨʤʣʝʥʠʝ 45 ʢʘʙʘʥʦʚ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʨʘʩʭʦʜʫʝʪʩʷ ʦʢʦʣʦ 800 ʢʛ ʟʝʨʥʘ. ɼʨʦʙʣʝʥʠʝ ʟʝʨʥʘ ʧʦʟʚʦʣʠʪ ʫʤʝʥʴʰʠʪʴ ʝʛʦ 

ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʤʝʨʥʦ ʚ 1,5 ʨʘʟʘ ʧʨʠ ʪʦʡ ʞʝ ʧʠʪʘʪʝʣʴʥʦʩʪʠ. 

ʆʧʠʩʘʥʥʳʝ ʫʩʣʦʚʠʷ  ʢʦʨʤʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ ʚ ʚʦʣʴʝʨʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʭʦʨʦʰʝʝ ʟʜʦʨʦʚʴʝ ʠ ʫʩʧʝʰʥʦʝ  

ʨʘʟʤʥʦʞʝʥʠʝ ʜʘʥʥʳʭ ʚʠʜʦʚ. 

ɺʳʚʦʜʳ  

1. ʀʟ ʝʩʪʝʩʪʚʝʥʥʳʭ ʟʠʤʥʠʭ ʢʦʨʤʦʚ ʤʘʨʘʣ ʠ ʣʘʥʴ ʦʪʜʘʶʪ ʧʨʝʜʧʦʯʪʝʥʠʝ ʠʚʝ (44% ʠ 60,7% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʅʘ 

ʚʪʦʨʦʤ ʤʝʩʪʝ ʨʷʙʠʥʘ (35,8% ʠ 28% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʦʙʘ ʚʠʜʘ ʠʩʧʦʣʴʟʫʶʪ ʪʘʢʞʝ ʯʝʨʝʤʫʭʫ (8 ʠ 11%). ʄʘʨʘʣ ʧʦʝʜʘʝʪ 

ʥʘʨʘʚʥʝ ʩ ʯʝʨʝʤʫʭʦʡ ʠ ʙʝʨʝʟʫ, ʥʦ ʣʘʥʴ ʝʝ ʥʝ ʝʩʪ. 

2. ɽʩʣʠ ʥʘ ʦʜʥʦʛʦ ʤʘʨʘʣʘ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 1 ʛʘ ʩʝʷʥʳʭ ʧʘʩʪʙʠʱ, ʪʦ ʪʘʢʘʷ ʥʘʛʨʫʟʢʘ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʯʨʝʟʤʝʨʥʦʤʫ 

ʠʩʪʦʱʝʥʠʶ ʧʘʩʪʙʠʱ. ʍʦʨʦʰʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʚʳʪʘʧʪʳʚʘʥʠʶ ʠ ʭʦʨʦʰʫʶ ʚʦʟʦʙʥʦʚʣʷʝʤʦʩʪʴ ʧʦʢʘʟʘʣ ʩʣʝʜʫʶʱʠʡ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 6 (48) ǐ ʏʘʩʪʴ 5 ǐ ʀʶʥʴ 

 

19 

 

ʩʦʩʪʘʚ ʪʨʘʚʦʩʤʝʩʠ: 30% - ʨʘʡʛʨʘʩ ʧʘʩʪʙʠʱʥʳʡ, 20% - ʪʠʤʦʬʝʝʚʢʘ ʣʫʛʦʚʘʷ, 20% - ʦʚʩʷʥʠʮʘ ʣʫʛʦʚʘʷ, 10% - ʢʣʝʚʝʨ 

ʣʫʛʦʚʦʡ (ʢʨʘʩʥʳʡ), 10% - ʢʣʝʚʝʨ ʛʠʙʨʠʜʥʳʡ (ʨʦʟʦʚʳʡ), 10% - ʤʷʪʣʠʢ ʣʫʛʦʚʦʡ. 

3. ʉʝʥʦ ʚ ʢʦʣʠʯʝʩʪʚʝ ʦʢʦʣʦ 1 ʢʛ ʥʘ ʦʩʦʙʴ ʣʫʯʰʝ ʜʘʚʘʪʴ ʚ ʨʫʣʦʥʘʭ ʠʣʠ ʨʘʩʢʠʜʳʚʘʪʴ ʧʦ ʩʥʝʛʫ ʜʣʷ ʝʛʦ ʫʚʣʘʞʥʝʥʠʷ, 

ʯʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʨʤʫʰʢʠ ʷʩʝʣʴʥʦʛʦ ʪʠʧʘ.   

4. ɺ ʩʦʩʪʘʚʝ ʟʝʨʥʦʩʤʝʩʠ ʦʧʪʠʤʘʣʴʥʳʤ ʦʢʘʟʘʣʦʩʴ ʩʦʦʪʥʦʰʝʥʠʝ: 60 ï 65% ʦʚʩʘ,  25-30% ʢʫʢʫʨʫʟʳ, 5-10% ʧʰʝʥʠʮʳ.  

ʇʨʝʦʙʣʘʜʘʥʠʝ ʧʰʝʥʠʮʳ ʧʨʠʚʦʜʠʣʦ ʢ ʚʟʜʫʪʠʶ ʞʠʚʦʪʘ. ʉʫʪʦʯʥʘʷ ʥʦʨʤʘ ʵʪʦʛʦ ʢʦʨʤʘ ʩʦʩʪʘʚʠʣʘ ʟʠʤʦʡ 1,6 ʢʛ, ʣʝʪʦʤ ï 1,2 

ʢʛ ʥʘ ʛʦʣʦʚʫ. 

5. ɼʣʷ ʢʘʙʘʥʘ ʚ ʚʦʣʴʝʨʝ ʥʝʦʙʭʦʜʠʤʘ ʢʨʫʛʣʦʛʦʜʠʯʥʘʷ ʧʦʜʢʦʨʤʢʘ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʤ ʢʦʨʤʦʤ (ʦʚʩʦʤ ʠʣʠ ʢʫʢʨʫʟʦʡ) 

ʚ ʢʦʣʠʯʝʩʪʚʝ 2,2 ʢʛ ʥʘ ʛʦʣʦʚʫ ʚ ʜʝʥʴ, ʯʪʦ ʜʘʝʪ 25,74 ʄɼʞ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ. 
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ɸʥʥʦʪʘʮʠʷ 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ, ʠʥʠʮʠʠʨʦʚʘʥʥʦʛʦ ʩʨʝʜʦʡ ʌʝʥʪʦʥʘ, ʥʘ 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ cʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʠ ʵʨʠʪʨʦʮʠʪʦʚ Rana ridibunda, Gallus gallus domesticus ʠ Sus scrofa 

domesticus. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʧʨʠ ʦʢʠʩʣʠʪʝʣʴʥʦʤ ʩʪʨʝʩʩʝ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʩʫʤʤʘʨʥʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʤʦʣʝʢʫʣ ʩʨʝʜʥʝʡ ʤʘʩʩʳ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʚʩʝʭ ʪʨʸʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝ ʤʦʣʝʢʫʣ 

ʩʨʝʜʥʝʡ ʤʘʩʩʳ ʠ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʘʩʭʦʜ ɸʊʌ ʚ ʛʝʤʦʣʠʟʘʪʝ ʵʨʠʪʨʦʮʠʪʦʚ Gallus gallus domesticus ʠ Sus scrofa 

domesticus. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʳʚʦʨʦʪʢʘ ʢʨʦʚʠ, ʵʨʠʪʨʦʮʠʪʳ, Amphibia, Aves, Mammalia. 
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Abstract 

The article is devoted study the influence of oxidative stress, initiated by the Fenton medium, on biochemical parameters of 

blood serum and erythrocytes of Rana ridibunda, Gallus Gallus domesticus and Sus scrofa domesticus. In comparison with the 

initial state under oxidative stress, there is an increase of the total content of average weight molecules in blood serum of all 

three members, and the increase in the average molecular weight and the considerable expense of ATP in the erythrocytes 

hemolysate of Gallus Gallus domesticus and Sus scrofa domesticus. 

Keywords: blood serum, erythrocytes, Amphibia, Aves, Mammalia. 

 

ʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʦʨʛʘʥʠʟʤʝ, ʚʦʟʥʠʢʰʠʝ ʚ ʧʨʦʮʝʩʩʝ ʵʚʦʣʶʮʠʠ, ʦʪʨʘʞʘʶʪʩʷ ʢʘʢ ʥʘ 

ʢʣʝʪʦʯʥʦʤ, ʪʘʢ ʥʘ ʩʫʙʢʣʝʪʦʯʥʦʤ ʫʨʦʚʥʝ, ʘ ʢʦʥʝʯʥʳʡ ʵʪʘʧ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʨʠʚʦʜʠʪ ʢ ʫʩʠʣʝʥʠʶ 

ʧʦʣʫʯʝʥʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ [1]. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʠ ʨʝʘʢʮʠʷ ʥʘ ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʘʟʥʳʭ 

ʉ 
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ʢʣʘʩʩʦʚ ʩʫʱʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʦʪʣʠʯʘʝʪʩʷ. ʇʦʵʪʦʤʫ, ʥʝʩʦʤʥʝʥʥʳʡ ʠʥʪʝʨʝʩ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʚʦʣʶʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʘʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʘʟʥʳʭ ʪʘʢʩʦʥʦʚ ʚ ʫʩʣʦʚʠʷʭ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ, 

ʠʥʠʮʠʠʨʦʚʘʥʥʦʛʦ ʩʨʝʜʦʡ ʌʝʥʪʦʥʘ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʜʘʥʥʳʭ [2], ʧʦʟʚʦʣʷʶʱʠʭ ʩʯʠʪʘʪʴ ʫʨʦʚʝʥʴ ʤʦʣʝʢʫʣ ʩʨʝʜʥʝʡ 

ʤʘʩʩʳ ʥʝ ʪʦʣʴʢʦ ʧʦʢʘʟʘʪʝʣʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʩʚʦʙʦʜʥʦʨʘʜʠʢʘʣʴʥʦʛʦ ʦʢʠʩʣʝʥʠʷ, ʥʦ ʠ ʚ ʮʝʣʦʤ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ ʚ ʩʪʨʝʩʩʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. ʕʪʦ, ʥʘʨʷʜʫ ʩ ʜʘʥʥʳʤʠ ʦʙ ɸʊʌ ʢʘʢ ʧʦʢʘʟʘʪʝʣʝ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʪʨʘʪ ʚ ʚʘʞʥʝʡʰʠʭ ʢʣʝʪʦʯʥʳʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ [3], ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ 

ʨʘʟʣʠʯʥʳʭ ʞʠʚʦʪʥʳʭ ʥʘ ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʤʦʜʝʣʠ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ (ʩʨʝʜʳ 

ʌʝʥʪʦʥʘ) ʥʘ ʫʨʦʚʝʥʴ ʤʦʣʝʢʫʣ ʩʨʝʜʥʝʡ ʤʘʩʩʳ ʠ ɸʊʌ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʠ ʵʨʠʪʨʦʮʠʪʘʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ Amphibia, Aves 

ʠ Mammalia.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʳʚʦʨʦʪʢʫ ʠ ʛʝʤʦʣʠʟʘʪ ʵʨʠʪʨʦʮʠʪʦʚ ʢʨʦʚʠ ʣʷʛʫʰʢʠ ʦʟʸʨʥʦʡ 

(Rana ridibunda), ʢʫʨʠʮʳ (Gallus gallus domesticus) ʠ ʩʚʠʥʴʠ (Sus scrofa domesticus). ʕʪʠ ʚʠʜʳ ʞʠʚʦʪʥʳʭ ʚʳʙʨʘʥʳ ʜʣʷ 

ʠʟʫʯʝʥʠʷ, ʪʘʢ ʢʘʢ ʷʚʣʷʶʪʩʷ ʪʠʧʠʯʥʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʢʣʘʩʩʦʚ ʟʝʤʥʦʚʦʜʥʳʭ (Amphibia), ʧʪʠʮ (Aves) ʠ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ (Mammalia), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ɿʘʙʦʨ ʢʨʦʚʠ ʫ ʞʠʚʦʪʥʳʭ ʧʨʦʚʦʜʠʣʠ ʚ 9.00 ʫʪʨʘ ʠʟ ʩʦʥʥʦʡ ʘʨʪʝʨʠʠ. 

ʉʳʚʦʨʦʪʢʫ ʢʨʦʚʠ ʧʦʣʫʯʘʣʠ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ ʢʨʦʚʠ ʧʨʠ 3000 ʦʙ/ʤʠʥ. ʚ ʪʝʯʝʥʠʝ 15 ʤʠʥʫʪ, ʦʪʜʝʣʷʷ ʧʦʣʫʯʝʥʥʳʡ 

ʩʫʧʝʨʥʘʪʘʥʪ.  

ɻʝʤʦʣʠʟʘʪ ʵʨʠʪʨʦʮʠʪʦʚ ʢʨʦʚʠ ʧʦʣʫʯʘʣʠ ʧʦ ʤʝʪʦʜʫ ɼ. ɼʨʘʙʢʠʥʘ [4]. 

ʉʳʚʦʨʦʪʢʫ ʠ ʛʝʤʦʣʠʟʘʪ ʵʨʠʪʨʦʮʠʪʦʚ ʢʨʦʚʠ ʫʢʘʟʘʥʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʟʝʤʥʦʚʦʜʥʳʭ, ʧʪʠʮ ʠ ʤʣʝʢʦʧʠʪʘʶʱʠʭ 

ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʤʦʣʝʢʫʣ ʩʨʝʜʥʝʡ ʤʘʩʩʳ (ʄʉʄ) ʜʦ (ʚ ʠʩʭʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ) ʠ ʧʦʩʣʝ 15 ʤʠʥʫʪʥʦʡ 

ʠʥʢʫʙʘʮʠʠ ʚ ʩʨʝʜʝ ʌʝʥʪʦʥʘ, ʩʦʜʝʨʞʘʱʝʡ 10 ʤʄ FʝSO4 ʠ 0,3 ʤʄ ʅ2ʆ2.  

ʋʨʦʚʝʥʴ ʄʉʄ ʦʧʨʝʜʝʣʷʣʠ ʧʨʠ ʜʣʠʥʘʭ ʚʦʣʥ 254, 272 ʠ 280 ʥʤ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ ʧʦ ʤʝʪʦʜʫ ʅ.ʀ. ɻʘʙʨʠʵʣʷʥ ʠ 

ʜʨ. [5] ʠ ʨʘʩʩʯʠʪʳʚʘʣʠ ʠʭ ʩʫʤʤʘʨʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʨʠ ʪʨʸʭ ʜʣʠʥʘʭ ʚʦʣʥ ʨʝʛʠʩʪʨʘʮʠʠ. ɸʜʝʥʦʟʠʥʪʨʠʬʦʩʬʘʪ ʚ 

ʛʝʤʦʣʠʟʘʪʝ ʵʨʠʪʨʦʮʠʪʦʚ ʦʧʨʝʜʝʣʷʣʠ ʧʫʪʸʤ ʛʠʜʨʦʣʠʟʘ ʚ ʢʠʩʣʦʡ ʩʨʝʜʝ ʧʦ ʊ.ɸ. ɸʣʝʡʥʠʢʦʚʫ ʠ ɻ.ɺ. ʈʫʙʮʦʚʦʡ [6].  

ʋʩʣʦʚʠʷ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʤʦʜʝʣʠʨʦʚʘʣʠ, ʠʩʧʦʣʴʟʫʷ ʩʨʝʜʫ ʌʝʥʪʦʥʘ, ʩʦʜʝʨʞʘʱʫʶ ʨʘʩʪʚʦʨ 10 ʤʄ 

ʩʝʨʥʦʢʠʩʣʦʛʦ ʞʝʣʝʟʘ ʠ 0,3 ʤʄ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ [7]. ʀʥʢʫʙʘʮʠʶ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʪʝʯʝʥʠʝ 15 ʤʠʥʫʪ. ʉʨʝʜʘ ʌʝʥʪʦʥʘ 

ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ ʢʠʩʣʦʨʦʜʘ ʧʦ ʨʝʘʢʮʠʠ: 
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʇʨʝʜʩʪʘʚʣʷʣʦ ʥʝʩʦʤʥʝʥʥʳʡ ʠʥʪʝʨʝʩ ʦʮʝʥʠʪʴ ʫʨʦʚʝʥʴ ʄʉʄ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ, ʧʦʜʚʝʨʛʥʫʪʦʡ ʚʦʟʜʝʡʩʪʚʠʶ 

ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ, ʠʥʠʮʠʠʨʦʚʘʥʥʦʛʦ ʩʨʝʜʦʡ ʌʝʥʪʦʥʘ, ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʘʟʥʳʭ ʢʣʘʩʩʦʚ. ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙ. 1. 

  

ʊʘʙʣʠʮʘ 1 ï ʉʫʤʤʘʨʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʦʣʝʢʫʣ ʩʨʝʜʥʝʡ ʤʘʩʩʳ ʧʨʠ ʪʨʸʭ ʜʣʠʥʘʭ ʚʦʣʥ ʨʝʛʠʩʪʨʘʮʠʠ (254, 272 ʠ 280 ʥʤ) 

ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʣʷʛʫʰʢʠ ʦʟʸʨʥʦʡ, ʢʫʨʠʮʳ ʠ ʩʚʠʥʴʠ ʜʦ ʠ ʧʦʩʣʝ ʠʥʢʫʙʘʮʠʠ ʚ ʩʨʝʜʝ ʌʝʥʪʦʥʘ, ʝʜ. ʦʧʪ. ʇʣʦʪʥʦʩʪʠ 

(ʄ m) 

ʉʳʚʦʨʦʪʢʘ ʢʨʦʚʠ 

 

ɼʦ ʠʥʢʫʙʘʮʠʠ ʚ ʩʨʝʜʝ ʌʝʥʪʦʥʘ ʇʦʩʣʝ ʠʥʢʫʙʘʮʠʠ ʚ ʩʨʝʜʝ ʌʝʥʪʦʥʘ 

ʃʷʛʫʰʢʠ ʦʟʸʨʥʘʷ (n=18) 
0,387Ñ0,002 0,397Ñ0,002 ** 

ʂʫʨʠʮʘ ʜʦʤʘʰʥʷʷ (n=18) 
1,257Ñ0,005 2,617Ñ0,003 **  

ʉʚʠʥʴʷ ʜʦʤʘʰʥʷʷ(n=18) 
1,152Ñ0,003 1,324Ñ0,004 **  

ʇʨʠʤʝʯʘʥʠʝ: ** - ʜʦʩʪʦʚʝʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʩʨʝʜʳ ʌʝʥʪʦʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʠʩʭʦʜʥʳʤ ʩʦʩʪʦʷʥʠʝʤ (pÒ0,01). 

 

ɼʦ ʠʥʢʫʙʘʮʠʠ ʚ ʩʨʝʜʝ ʌʝʥʪʦʥʘ ʥʘʠʤʝʥʴʰʝʝ ʩʫʤʤʘʨʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʄʉʄ ʦʪʤʝʯʝʥʦ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ Rana 

ridibunda, ʘ ʥʘʠʙʦʣʴʰʝʝ ï ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ Gallus gallus domesticus. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʥʠʟʢʦʡ ʩʢʦʨʦʩʪʴʶ 

ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʝʛʫʣʷʪʦʨʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʭʦʣʦʜʥʦʢʨʦʚʥʳʭ ʞʠʚʦʪʥʳʭ. ɺ ʨʘʙʦʪʘʭ [8, 9] 

ʧʨʠʚʝʜʝʥʳ ʘʨʛʫʤʝʥʪʳ, ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʨʝʛʫʣʷʪʦʨʥʳʝ ʬʫʥʢʮʠʠ ʤʦʣʝʢʫʣ ʩʨʝʜʥʝʡ ʤʘʩʩʳ. ʇʨʠ ʵʪʦʤ ʩʦʩʪʘʚ ʄʉʄ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʮʝʣʳʡ ʨʷʜ ʢʣʘʩʩʦʚ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. ʊʘʢ ʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʧʦʩʨʝʜʩʪʚʝ ʦʪʜʝʣʴʥʳʭ 

ʬʨʘʢʮʠʡ ʄʉʄ ʧʨʦʠʩʭʦʜʠʪ ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʪʘʢʠʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʫʪʝʡ ʢʘʢ ʛʣʠʢʦʣʠʟ, ʛʣʶʢʦʥʝʦʛʝʥʝʟ, ʧʝʥʪʦʟʥʳʡ 

ʮʠʢʣ, ʘ ʪʘʢʞʝ ʥʘʨʫʰʝʥʠʝ ʨʷʜʘ ʚʘʞʥʝʡʰʠʭ ʜʣʷ ʞʠʚʦʪʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʩʠʥʪʝʟ 

ʛʝʤʦʛʣʦʙʠʥʘ ʠ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ, ʪʢʘʥʝʚʦʝ ʜʳʭʘʥʠʝ ʠ ʤʝʤʙʨʘʥʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʵʨʠʪʨʦʧʦʵʟ, ʬʘʛʦʮʠʪʦʟ, 

ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʶ) [8, 9]. ʅʘ ʦʩʥʦʚʘʥʠʠ ʫʢʘʟʘʥʥʦʛʦ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ 

ʫʩʠʣʝʥʠʠ ʨʦʣʠ ʄʉʄ ʢʘʢ ʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʟʘʱʠʪʝ ʦʨʛʘʥʠʟʤʘ, ʪʘʢ ʠ ʚ ʨʝʛʫʣʷʮʠʠ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ 

ʧʫʪʝʡ ʩ ʨʦʩʪʦʤ ʫʨʦʚʥʷ ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ ʠʟʥʘʯʘʣʴʥʳʭ ʨʘʟʣʠʯʠʡ ʫʨʦʚʥʷ ʠʭ 

ʩʦʜʝʨʞʘʥʠʷ ʩʨʝʜʠ ʫʢʘʟʘʥʥʳʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ.  
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ʇʦʩʣʝ ʠʥʢʫʙʘʮʠʠ ʚ ʩʨʝʜʝ ʌʝʥʪʦʥʘ ʩʫʤʤʘʨʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʄʉʄ ʧʨʠ ʚʩʝʭ ʜʣʠʥʘʭ ʚʦʣʥ ʨʝʛʠʩʪʨʘʮʠʠ ʚ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ ʠʟʫʯʘʝʤʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʧʦʟʚʦʥʦʯʥʳʭ ʜʦʩʪʦʚʝʨʥʦ ʧʦʚʳʰʘʣʦʩʴ (ʨÒ0,01) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤ 

ʩʦʩʪʦʷʥʠʝʤ (ʜʦ ʠʥʢʫʙʘʮʠʠ).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʚʝʩʪʠ ʨʝʯʴ ʦ ʚʳʨʘʞʝʥʥʦʤ ʦʪʚʝʪʝ ʦʨʛʘʥʠʟʤʘ ʥʘ ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ, ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ 

ʧʦʚʳʰʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ/ʢʦʥʮʝʥʪʨʘʮʠʠ ʄʉʄ ʚ ʮʝʣʦʤ ʨʷʜʝ ʩʣʫʯʘʝʚ. ʕʪʦ ʢʘʩʘʝʪʩʷ ʨʦʣʠ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʝʜʠʥʝʥʠʡ ʢʘʢ ʚ 

ʢʘʯʝʩʪʚʝ ʤʘʨʢʝʨʦʚ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʭ ʦ ʩʦʩʪʦʷʥʠʠ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ [11, 12], ʪʘʢ ʠ ʚ 

ʢʘʯʝʩʪʚʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʨʝʛʫʣʷʪʦʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. ʅʝʩʦʤʥʝʥʥʦ, ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ ʚʦʟʤʦʞʥʳʭ ʨʝʛʫʣʷʪʦʨʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʄʉʄ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʦʢʩʠʜʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʯʪʦ, ʪʝʤ ʥʝ 

ʤʝʥʝʝ, ʥʝ ʫʤʝʥʴʰʘʝʪ ʠʭ ʟʥʘʯʠʤʦʩʪʠ ʚ ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʦʚ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʬʠʟʠʦʣʦʛʦ-

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ, ʚ ʪʦʤ ʯʠʩʣʝ ï ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ [9, 13]. ʇʦ ʤʥʝʥʠʶ ʨʷʜʘ ʘʚʪʦʨʦʚ [14, 15], ʙʫʜʫʯʠ 

ʧʨʦʜʫʢʪʘʤʠ ʙʝʣʢʦʚʦʛʦ ʨʘʩʧʘʜʘ, ʨʷʜ ʄʉʄ ʚʳʟʳʚʘʶʪ ʨʘʟʙʘʣʘʥʩʠʨʦʚʢʫ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʜʝʡʩʪʚʫʷ ʢʘʢ 

ʚʪʦʨʠʯʥʳʝ ʵʥʜʦʪʦʢʩʠʥʳ ʚ ʩʣʫʯʘʝ ʧʨʝʚʳʰʝʥʠʷ ʫʨʦʚʥʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʝ. ʅʘʧʨʠʤʝʨ, 

ʥʘʢʦʧʣʝʥʠʝ ʚʝʱʝʩʪʚ, ʦʪʥʦʩʠʤʳʭ ʢʦ ʚʪʦʨʠʯʥʳʤ ʵʥʜʦʪʦʢʩʠʥʘʤ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʘʢʪʠʚʘʮʠʠ ʧʨʦʮʝʩʩʦʚ 

ʩʚʦʙʦʜʥʦʨʘʜʠʢʘʣʴʥʦʛʦ ʦʢʠʩʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʘʢʪʠʚʠʨʫʶʪʩʷ ʧʨʠ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʩʪʨʝʩʩʦʚʳʭ ʩʦʩʪʦʷʥʠʡ. ʊʘʢ, 

ʧʦ ʤʥʝʥʠʶ ʂʘʨʷʢʠʥʘ ɽ.ɺ. ʠ ɹʝʣʦʚʘ ʉ.ɺ. ʩʨʝʜʥʝʤʦʣʝʢʫʣʷʨʥʳʝ ʦʣʠʛʦʧʝʧʪʠʜʳ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʥʘʜʸʞʥʳʤ ʤʘʨʢʝʨʦʤ, 

ʦʪʨʘʞʘʶʱʠʤ ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʩʦʩʪʦʷʥʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʙʝʣʢʦʚʦʛʦ ʦʙʤʝʥʘ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚ ʨʘʙʦʪʝ [2] 

ʜʣʷ ʩʨʝʜʥʝʤʦʣʝʢʫʣʷʨʥʳʭ ʧʝʧʪʠʜʦʚ ʧʦʢʘʟʘʥʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʘʷ ʬʫʥʢʮʠʷ.   

ɺʳʟʳʚʘʶʪ ʠʥʪʝʨʝʩ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʠʟʫʯʝʥʠʠ ʫʨʦʚʥʷ ʤʦʣʝʢʫʣ ʩʨʝʜʥʝʡ ʤʘʩʩʳ ʚ ʛʝʤʦʣʠʟʘʪʝ 

ʵʨʠʪʨʦʮʠʪʦʚ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʘʟʥʳʭ ʢʣʘʩʩʦʚ (ʪʘʙ. 2). 

 

ʊʘʙʣʠʮʘ 2 ï ʉʫʤʤʘʨʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʦʣʝʢʫʣ ʩʨʝʜʥʝʡ ʤʘʩʩʳ ʧʨʠ ʪʨʸʭ ʜʣʠʥʘʭ ʚʦʣʥ ʨʝʛʠʩʪʨʘʮʠʠ (254, 272 ʠ 280 ʥʤ) 

ʚ ʛʝʤʦʣʠʟʘʪʝ ʵʨʠʪʨʦʮʠʪʦʚ ʣʷʛʫʰʢʠ ʦʟʸʨʥʦʡ, ʢʫʨʠʮʳ ʠ ʩʚʠʥʴʠ ʜʦ ʠ ʧʦʩʣʝ ʠʥʢʫʙʘʮʠʠ ʚ ʩʨʝʜʝ ʌʝʥʪʦʥʘ, ʝʜ. ʦʧʪ. 

ʧʣʦʪʥʦʩʪʠ (ʄm) 

ɻʝʤʦʣʠʟʘʪ ʵʨʠʪʨʦʮʠʪʦʚ  

 

ɼʦ ʠʥʢʫʙʘʮʠʠ ʚ ʩʨʝʜʝ 

ʌʝʥʪʦʥʘ 

ʇʦʩʣʝ ʠʥʢʫʙʘʮʠʠ ʚ ʩʨʝʜʝ 

ʌʝʥʪʦʥʘ 

ʃʷʛʫʰʢʘ ʦʟʸʨʥʘʷ (n=18) 1,970Ñ0,002 1,870Ñ0,002 ** 

ʂʫʨʠʮʘ ʜʦʤʘʰʥʷʷ (n=18) 1,618Ñ0,004 1,905Ñ0,002 **  

ʉʚʠʥʴʷ ʜʦʤʘʰʥʷʷ (n=18) 0,853Ñ0,002 0,998Ñ0,002 **  

ʇʨʠʤʝʯʘʥʠʝ: ** - ʜʦʩʪʦʚʝʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʩʨʝʜʳ ʌʝʥʪʦʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤ 

ʩʦʩʪʦʷʥʠʝʤ (p<0,01). 

 

ʊʘʢ, ʚʳʷʚʣʝʥʦ, ʯʪʦ ʩʫʤʤʘʨʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʄʉʄ ʚ ʛʝʤʦʣʠʟʘʪʝ ʵʨʠʪʨʦʮʠʪʦʚ Rana ridibunda ʠ Gallus gallus 

domesticus ʚ ʠʩʭʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ ʧʨʝʚʳʰʘʝʪ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ Sus scrofa ʧʨʘʢʪʠʯʝʩʢʠ ʚ 2 ʨʘʟʘ. ɺʦʟʤʦʞʥʦ, ʵʪʦ 

ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ Amphibia ʠ Aves ʩʦʭʨʘʥʷʝʪʩʷ ʷʜʨʦ ʩ ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʯʘʩʪʠʯʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʤ 

ʩʠʥʪʝʪʠʯʝʩʢʠʤ ʘʧʧʘʨʘʪʦʤ ʚ ʵʨʠʪʨʦʮʠʪʘʭ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʢʣʘʩʩʘ Mammalia ʟʨʝʣʳʝ ʵʨʠʪʨʦʮʠʪʳ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʦʩʪʢʣʝʪʦʯʥʳʝ ʩʪʨʫʢʪʫʨʳ.  

ʇʦʩʣʝ ʠʥʢʫʙʘʮʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʜʦʩʪʦʚʝʨʥʦʝ (p<0,01) ʧʦʚʳʰʝʥʠʝ ʩʫʤʤʘʨʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʄʉʄ ʚ ʛʝʤʦʣʠʟʘʪʝ 

ʵʨʠʪʨʦʮʠʪʦʚ Gallus gallus domesticus ʠ Sus scrofa domesticus ʠ ʩʥʠʞʝʥʠʝ ï ʫ Rana ridibunda. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 

ʪʘʢʦʛʦ ʨʦʜʘ ʠʟʤʝʥʝʥʠʷ ʠʟʫʯʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʚʷʟʘʥʳ ʩ ʪʝʤ, ʯʪʦ ʚ ʦʨʛʘʥʠʟʤʝ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʦʨʛʘʥʠʟʘʮʠʠ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʵʨʠʪʨʦʮʠʪʦʚ ʢʨʦʚʠ, ʩʥʠʞʘʝʪʩʷ ʜʠʘʧʘʟʦʥ ʠʭ 

ʚʦʟʤʦʞʥʦʡ ʘʜʘʧʪʘʮʠʠ ʠ ʫʤʝʥʴʰʘʝʪʩʷ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʩʪʨʝʩʩʦʨʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ [17, 18].  

ʇʝʨʝʭʦʜ ʢ ʠʥʦʤʫ ʫʨʦʚʥʶ ʦʨʛʘʥʠʟʘʮʠʠ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʡʩʷ ʧʦʚʳʰʝʥʠʝʤ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʩ ʚʳʩʦʢʦʡ 

ʚʝʨʦʷʪʥʦʩʪʴ ʙʫʜʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʨʦʩʪʦʤ ʟʥʘʯʠʤʦʩʪʠ ʚʳʷʚʣʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʧʦʩʢʦʣʴʢʫ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʚʝʱʝʩʪʚ, ʦʙʣʘʜʘʶʱʠʭ ʨʝʛʫʣʷʪʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʚʣʝʯʸʪ ʟʘ ʩʦʙʦʡ ʨʦʩʪ ʛʠʙʢʦʩʪʠ ʠ ʦʙʱʝʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʝʛʫʣʷʪʦʨʥʦʡ 

ʩʠʩʪʝʤʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʠʟʤʝʥʝʥʠʷʭ ʩʪʨʝʩʩʦʨʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

ɺ ʠʩʭʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ (ʜʦ ʠʥʢʫʙʘʮʠʠ ʚ ʩʨʝʜʝ ʌʝʥʪʦʥʘ) ʥʘʠʤʝʥʴʰʝʝ ʩʫʤʤʘʨʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ɸʊʌ ʦʪʤʝʯʝʥʦ ʚ 

ʛʝʤʦʣʠʟʘʪʝ ʵʨʠʪʨʦʮʠʪʦʚ ʢʨʦʚʠ Rana ridibunda, ʘ ʥʘʠʙʦʣʴʰʝʝ ï ʫ Gallus gallus domesticus (ʪʘʙ. 3). ʇʦ-ʚʠʜʠʤʦʤʫ, 

ʠʟʥʘʯʘʣʴʥʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ɸʊʌ ʚ ʛʝʤʦʣʠʟʘʪʝ ʵʨʠʪʨʦʮʠʪʦʚ Gallus gallus domesticus ʦʙʫʩʣʦʚʣʝʥ ʚʳʩʦʢʦʡ 

ʧʦʪʨʝʙʥʦʩʪʴʶ ʚ ʟʘʧʘʩʘʥʠʠ ʵʥʝʨʛʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʧʨʦʪʝʢʘʥʠʷ ʙʳʩʪʨʳʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʫ 

ʧʪʠʮ ʚ ʧʦʢʦʝ ʠ, ʦʩʦʙʝʥʥʦ, ʚ ʫʩʣʦʚʠʷʭ ʧʦʣʸʪʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʜʳʭʘʥʠʝʤ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʷ. ɹʦʣʝʝ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ɸʊʌ ʚ 

ʛʝʤʦʣʠʟʘʪʝ ʵʨʠʪʨʦʮʠʪʦʚ Sus scrofa domesticus ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ Rana ridibunda ʪʘʢʞʝ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʚʳʩʦʢʦʡ 

ʧʦʪʨʝʙʥʦʩʪʴʶ ʚ ʥʘʢʦʧʣʝʥʠʠ ʵʥʝʨʛʠʠ ʫ ʪʝʧʣʦʢʨʦʚʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʩʚʷʟʠ ʩ ʫʩʢʦʨʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʤʝʪʘʙʦʣʠʟʤʘ. 
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ʊʘʙʣʠʮʘ 3 ï ʉʦʜʝʨʞʘʥʠʝ ɸʊʌ ʚ ʛʝʤʦʣʠʟʘʪʝ ʵʨʠʪʨʦʮʠʪʦʚ (ʤʛ%) ʣʷʛʫʰʢʠ ʦʟʸʨʥʦʡ, ʢʫʨʠʮʳ ʠ ʩʚʠʥʴʠ ʜʦ ʠ ʧʦʩʣʝ 

ʠʥʢʫʙʘʮʠʠ ʚ ʩʨʝʜʝ ʌʝʥʪʦʥʘ, ʝʜ. ʦʧʪ. ʧʣ. (ʄÑm) 

ɻʝʤʦʣʠʟʘʪ ʵʨʠʪʨʦʮʠʪʦʚ ʃʷʛʫʰʢʘ ʦʟʸʨʥʘʷ, 

 n=18 

ʂʫʨʠʮʘ ʜʦʤʘʰʥʷʷ, 

n=18 

ʉʚʠʥʴʷ ʜʦʤʘʰʥʷʷ, 

n=18 

ʜʦ ʠʥʢʫʙʘʮʠʠ 0,61Ñ0,02 1,01Ñ0,05 0,74Ñ0,04 

ʧʦʩʣʝ ʠʥʢʫʙʘʮʠʠ 0,66Ñ0,04 0,79Ñ0,07** 0,61Ñ0,07** 

ʇʨʠʤʝʯʘʥʠʝ: ** - ʜʦʩʪʦʚʝʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ɸʊʌ ʚ ʛʝʤʦʣʠʟʘʪʝ ʵʨʠʪʨʦʮʠʪʦʚ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʩʨʝʜʳ 

ʌʝʥʪʦʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤ ʩʦʩʪʦʷʥʠʝʤ (pÒ0,01). 

 

ʇʦʩʣʝ ʠʥʢʫʙʘʮʠʠ ʚ ʩʨʝʜʝ ʌʝʥʪʦʥʘ ʚ ʛʝʤʦʣʠʟʘʪʝ ʵʨʠʪʨʦʮʠʪʦʚ Gallus gallus domesticus ʠ Sus scrofa domesticus 

ʥʘʙʣʶʜʘʝʪʩʷ ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ (pÒ0,01) ʩʦʜʝʨʞʘʥʠʷ ɸʊʌ, ʘ ʚ ʛʝʤʦʣʠʟʘʪʝ ʵʨʠʪʨʦʮʠʪʦʚ Rana ridibunda ʦʪʤʝʯʝʥʘ 

ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. ɺʦʟʤʦʞʥʦ, ʯʪʦ ʫ Rana ridibunda ʚ ʫʩʣʦʚʠʷʭ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʧʨʠ 

ʚʦʟʜʝʡʩʪʚʠʠ ɸʌʂ ʧʨʦʠʩʭʦʜʠʪ ʢʦʤʧʝʥʩʘʪʦʨʥʦʝ ʚʦʚʣʝʯʝʥʠʝ ʤʘʢʨʦʵʨʛʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ ɸʊʌ, ʚ 

ʧʦʜʜʝʨʞʘʥʠʝ ʨʝʟʝʨʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʤʝʤʙʨʘʥʳ ʵʨʠʪʨʦʮʠʪʦʚ ʣʷʛʫʰʢʠ [19], ʦʜʥʘʢʦ, ʨʘʩʭʦʜʫʝʤʳʡ ɸʊʌ ʤʦʞʝʪ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʟʘ ʩʯʸʪ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʭʘʥʠʟʤʦʚ ʩʠʥʪʝʟʘ ʵʪʦʛʦ ʤʝʪʘʙʦʣʠʪʘ ʜʦ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʤʝʤʙʨʘʥʘ ʵʨʠʪʨʦʮʠʪʦʚ ʣʷʛʫʰʢʠ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʜʚʝʨʛʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ɸʌʂ, ʧʦʩʢʦʣʴʢʫ ʧʦʜʚʠʞʥʦʩʪʴ 

ʣʠʧʠʜʥʦʡ ʬʘʟʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʦʜʥʦʡ ʠʟ ʢʦʪʦʨʳʭ ʩʦʛʣʘʩʥʦ [20] ʷʚʣʷʝʪʩʷ ʚʢʣʶʯʝʥʠʝ 

ʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ï ʙʠʦʤʠʰʝʥʝʡ ʜʣʷ ɸʌʂ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ ʤʝʤʙʨʘʥ, 

ʙʦʛʘʪʘʷ ʢʠʩʣʦʨʦʜʦʤ ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ, ʘ ʪʘʢʞʝ ʛʝʤʦʛʣʦʙʠʥ ʜʝʣʘʶʪ ʵʨʠʪʨʦʮʠʪʳ ʚʦʩʧʨʠʠʤʯʠʚʳʤʠ ʢ ʧʝʨʝʢʠʩʥʦʤʫ 

ʧʦʚʨʝʞʜʝʥʠʶ ɸʌʂ, ʥʘʧʨʠʤʝʨ, ʩʫʧʝʨʦʢʩʠʜʥʳʤ ʘʥʠʦʥ-ʨʘʜʠʢʘʣʦʤ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʛʝʥʝʨʠʨʦʚʘʪʴʩʷ ʢʣʝʪʢʘʤʠ ʢʘʢ 

ʵʥʜʦʛʝʥʥʦ, ʪʘʢ ʠ ʠʟ ʵʢʟʦʛʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʊʘʢʞʝ ɸʌʂ ʩʧʦʩʦʙʥʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʤʝʤʙʨʘʥʦʡ 

ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʚʳʟʳʚʘʪʴ ʥʘʨʫʰʝʥʠʷ ʢʘʢ ʣʠʧʠʜʥʦʛʦ ʙʠʩʣʦʷ, ʪʘʢ ʠ ʚ ʩʪʨʫʢʪʫʨʝ ʤʝʤʙʨʘʥʥʳʭ ʙʝʣʢʦʚ. ʆʜʥʘʢʦ ʩʠʥʪʝʟ ɸʊʌ 

ʚ ʷʜʝʨʥʦʡ ʤʝʤʙʨʘʥʝ ʵʨʠʪʨʦʮʠʪʦʚ Rana ridibunda ʢʦʤʧʝʥʩʠʨʫʝʪ ʝʛʦ ʟʘʪʨʘʪʳ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʨʝʟʝʨʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʢʣʝʪʦʯʥʦʡ ʤʝʤʙʨʘʥʳ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ. 

ʉʭʦʜʥʳʝ ʧʨʦʮʝʩʩʳ ʧʦ ʧʦʜʜʝʨʞʘʥʠʶ ʨʝʟʝʨʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʤʝʤʙʨʘʥʳ ʟʘ ʩʯʸʪ ʵʥʝʨʛʠʠ ɸʊʌ ʤʦʛʫʪ ʧʨʦʠʩʭʦʜʠʪʴ 

ʠ ʚ ʵʨʠʪʨʦʮʠʪʘʭ Gallus gallus domesticus ʠ Sus scrofa domesticus, ʧʦʩʢʦʣʴʢʫ ʜʘʥʥʳʝ ʦ ʩʥʠʞʝʥʠʠ ʦʩʤʦʪʠʯʝʩʢʦʡ ʩʪʦʡʢʦʩʪʠ 

ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʨʷʜʫ ʟʝʤʥʦʚʦʜʥʳʝ ï ʧʪʠʮʳ ï ʯʝʣʦʚʝʢ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʫʚʝʣʠʯʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʪʘʢʠʭ ʟʘʪʨʘʪ [17]. 

ɺ ʵʨʠʪʨʦʮʠʪʘʭ Sus scrofa domesticus ʦʪʩʫʪʩʪʚʠʝ ʤʠʪʦʭʦʥʜʨʠʡ ʜʝʣʘʝʪ ʥʝʚʦʟʤʦʞʥʳʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʩʠʥʪʝʟ ɸʊʌ. 

ʇʦʵʪʦʤʫ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʧʨʦʪʝʢʘʥʠʷ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʤʝʤʙʨʘʥʝ ʵʨʠʪʨʦʮʠʪʦʚ ʪʝʧʣʦʢʨʦʚʥʳʭ Gallus 

gallus domesticus ʠ Sus scrofa domesticus ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʦʣʥʦʩʪʴʶ ʚʦʩʧʦʣʥʠʪʴ ʟʘʪʨʘʪʳ ɸʊʌ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʝʸ ʨʝʟʝʨʚʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʚ ʫʩʣʦʚʠʷʭ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʤʦʣʦʜʳʭ ʵʨʠʪʨʦʮʠʪʘʭ ʧʪʠʮ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʤʠʪʦʭʦʥʜʨʠʠ ʠ ʘʢʪʠʚʥʦ ʧʨʦʪʝʢʘʶʪ ʧʨʦʮʝʩʩʳ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʷ [21]. 

ɺʳʚʦʜʳ 

1. ɼʦ ʠʥʢʫʙʘʮʠʠ ʚ ʩʨʝʜʝ ʌʝʥʪʦʥʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ Gallus gallus domesticus ʠ Sus scrofa domesticus ʦʪʤʝʯʝʥʦ 

ʧʦʚʳʰʝʥʥʦʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ Rana ridibunda (ʚ 3 ʨʘʟʘ) ʩʫʤʤʘʨʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʦʣʝʢʫʣ ʩʨʝʜʥʝʡ ʤʘʩʩʳ. ʇʦʩʣʝ 

ʠʥʢʫʙʘʮʠʠ ʚ ʩʨʝʜʝ ʌʝʥʪʦʥʘ ʩʫʤʤʘʨʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʄʉʄ ʧʨʠ ʚʩʝʭ ʜʣʠʥʘʭ ʚʦʣʥ ʨʝʛʠʩʪʨʘʮʠʠ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ Rana 

ridibunda, Gallus gallus domesticus ʠ Sus scrofa domesticus ʜʦʩʪʦʚʝʨʥʦ ʫʚʝʣʠʯʠʣʦʩʴ (ʨÒ0,01) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤ 

ʩʦʩʪʦʷʥʠʝʤ (ʜʦ ʠʥʢʫʙʘʮʠʠ). ʕʪʦ ʩʣʫʞʠʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʧʨʦʪʝʢʘʥʠʷ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ ʠʥʪʦʢʩʠʢʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʠʟʫʯʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʦʪʚʝʪ ʥʘ ʩʪʨʝʩʩʦʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. 

2. ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʩʫʤʤʘʨʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʄʉʄ ʚ ʛʝʤʦʣʠʟʘʪʝ ʵʨʠʪʨʦʮʠʪʦʚ Rana ridibunda ʠ Gallus gallus 

domesticus ʚ ʠʩʭʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ ʧʨʝʚʳʩʠʣʦ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ Sus scrofa domesticus ʧʨʘʢʪʠʯʝʩʢʠ ʚ 2 ʨʘʟʘ. ʇʦʩʣʝ 

ʠʥʢʫʙʘʮʠʠ ʥʘʙʣʶʜʘʣʦʩʴ ʜʦʩʪʦʚʝʨʥʦʝ (pÒ0,01) ʧʦʚʳʰʝʥʠʝ ʩʫʤʤʘʨʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʄʉʄ ʚ ʛʝʤʦʣʠʟʘʪʝ ʵʨʠʪʨʦʮʠʪʦʚ 

Gallus gallus domesticus (ʥʘ 17,74 %) ʠ Sus scrofa domesticus (ʥʘ 17 %) ʠ ʩʥʠʞʝʥʠʝ ï ʫ Rana ridibunda (ʥʘ 5,08 %), ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤ ʩʦʩʪʦʷʥʠʝʤ. ʕʪʦ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʩʧʝʮʠʘʣʠʘʟʘʮʠʠ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʧʨʦʮʝʩʩʝ 

ʵʚʦʣʶʮʠʠ ʜʝʣʘʝʪ ʠʭ ʤʝʥʝʝ ʫʩʪʦʡʯʠʚʳʤʠ ʢ ʩʪʨʝʩʩʦʨʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʨʦʩʪʝ ʄʉʄ ʚ ʛʝʤʦʣʠʟʘʪʝ 

ʵʨʠʪʨʦʮʠʪʦʚ ʫ Gallus gallus domesticus ʠ Sus scrofa domesticus ï ʠʥʜʠʢʘʪʦʨʘ ʠʟʤʝʥʝʥʠʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ 

ʫʩʣʦʚʠʷʭ ʩʪʨʝʩʩʘ. 

3. ɺ ʠʩʭʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ (ʜʦ ʠʥʢʫʙʘʮʠʠ ʚ ʩʨʝʜʝ ʌʝʥʪʦʥʘ) ʚ ʛʝʤʦʣʠʟʘʪʝ ʢʨʦʚʠ Gallus gallus domesticus ʠ Sus scrofa 

domesticus ʦʪʤʝʯʝʥʦ ʧʦʚʳʰʝʥʥʦʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ Rana ridibunda ʩʦʜʝʨʞʘʥʠʝ ɸʊʌ ʥʘ 65,57 % ʠ 21,31 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦʩʣʝ ʠʥʢʫʙʘʮʠʠ ʚ ʩʨʝʜʝ ʌʝʥʪʦʥʘ ʚ ʛʝʤʦʣʠʟʘʪʝ ʵʨʠʪʨʦʮʠʪʦʚ Gallus gallus domesticus ʠ Sus scrofa 

domesticus ʥʘʙʣʶʜʘʣʦʩʴ ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ (pÒ0,01) ʩʦʜʝʨʞʘʥʠʷ ɸʊʌ ʥʘ 21,78 ʠ 17,57 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ ʚ 

ʛʝʤʦʣʠʟʘʪʝ ʵʨʠʪʨʦʮʠʪʦʚ Rana ridibunda ʦʪʤʝʯʝʥʘ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʠʩʭʦʜʥʳʤ ʩʦʩʪʦʷʥʠʝʤ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ ʨʘʩʭʦʜʝ ɸʊʌ ʵʨʠʪʨʦʮʠʪʦʚ Gallus gallus domesticus ʠ Sus 

scrofa domesticus ʧʨʠ ʦʢʠʩʣʠʪʝʣʴʥʦʤ ʩʪʨʝʩʩʝ. 
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ʌɻɹʅʋ ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʚʝʪʝʨʠʥʘʨʠʠ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ 

ʉʈɸɺʅʀʊɽʃʔʅɸʗ ʕʌʌɽʂʊʀɺʅʆʉʊʔ ɸʅʊɻɽʃʔʄʀʅʊʀʂʆɺ ʇʈʀ ʉʄɽʐɸʅʅʓʍ ʀʅɺɸɿʀʗʍ 

ʇʀʑɽɺɸʈʀʊɽʃʔʅʆɻʆ ʊʈɸʂʊɸ ʃʆʐɸɼɽʁ ɿɸɹɸʁʂɸʃʔʉʂʆɻʆ ʂʈɸʗ 

ɸʥʥʦʪʘʮʠʷ 

ʇʨʦʚʝʜʝʥʦ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʘʥʪʛʝʣʴʤʠʥʪʠʢʦʚ ʠ ʤʝʪʦʜʦʚ ʧʨʠʤʝʥʝʥʠʷ ʚ ʙʦʨʴʙʝ 

ʩʦ ʩʤʝʰʘʥʥʳʤʠ ʠʥʚʘʟʠʷʤʠ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʣʦʰʘʜʝʡ ʚ ɿʘʙʘʡʢʘʣʴʩʢʦʤ ʢʨʘʝ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ 

ʠʩʧʳʪʳʚʘʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʘʚʝʨʩʝʢʪ-2, ʠʚʝʨʤʝʢ, ʫʥʠʚʝʨʤ, ʘʣʴʚʝʪ, ʘʚʝʨʪʠʥ-ʧʦʨʦʰʦʢ, ʘʚʝʨʪʠʥ-

ʠʥʴʝʢʮʠʦʥʥʳʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ 100% ʵʢʩʪʝʥʩʵʬʬʝʢʪʠʚʥʦʩʪʴ ʘʚʝʨʩʝʢʪ-2,ʠʚʝʨʤʝʢ ʠ ʫʥʠʚʝʨʤ. ɸʚʝʨʪʠʥ 

ʚʚʝʜʝʥʥʳʡ ʚ ʦʨʛʘʥʠʟʤ ʣʦʰʘʜʠ ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʦʙʣʘʜʘʝʪ ʤʝʥʴʰʝʡ ʘʥʪʛʝʣʴʤʠʥʪʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ. ʇʨʠ 

ʧʦʜʢʦʞʥʦʤ ʚʚʝʜʝʥʠʠ ï 88,9%, ʘ ʧʨʠ ʚʚʝʜʝʥʠʠ ʚʥʫʪʨʴ ï 83,4%. 
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COMPARATIVE EFFICACY OF ANTHELMINTICS AGAINST MIXED INVASIONS OF THE DIGESTIVE 

TRACT OF HORSES IN ZABAYKALSKY KRAI  

Abstrʘct 

We carried out comparative study of efficacy of the different anthelmintics and methods of their use against mixed 

invasions of the digestive tract of horses in Zabaykalsky krai.  During investigation we have been testing effectiveness of drugs 

such as aversekt-2, ivermek, univerm, alvet, avertin in the form of powder, and injection. Our results showed that 100% 

efficacy of  aversekt-2, ivermek and univerm. Avertin were injected in  horse by different ways and showed less antihelminthic 

activity. The subcutaneous administration of this drug showedï 88, 9% efficacy and by oral administration- 83, 4%. 

Keywords: horses,  invasions,  anthelmintics,  efficiency. 

 

ʦʥʝʚʦʜʩʪʚʦ - ʜʨʝʚʥʝʡʰʘʷ ʦʪʨʘʩʣʴ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ɿʘʙʘʡʢʘʣʴʷ, ʢʦʪʦʨʘʷ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʣʫʯʘʝʪ 

ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ. ʆʜʥʠʤ ʠʟ ʪʦʨʤʦʟʷʱʠʭ ʬʘʢʪʦʨʦʚ ʨʘʟʚʠʪʠʷ ʵʪʦʡ ʦʪʨʘʩʣʠ ʷʚʣʷʶʪʩʷ ʙʦʣʝʟʥʠ ʠʥʚʘʟʠʦʥʥʦʡ 

ʵʪʠʦʣʦʛʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʛʝʣʴʤʠʥʪʦʟʳ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʠ ʞʝʣʫʜʦʯʥʳʝ ʦʚʦʜʘ ʧʘʨʘʟʠʪʠʨʫʶʱʠʝ ʦʜʥʦʚʨʝʤʝʥʥʦ. 

ʊʘʢʠʝ ʩʤʝʰʘʥʥʳʝ ʠʥʚʘʟʠʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʚʩʪʨʝʯʘʶʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ ʚ ʢʦʥʝʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ [1;2;5] 

ʅʝʙʣʘʛʦʧʦʣʫʯʥʘʷ ʦʙʩʪʘʥʦʚʢʘ ʧʦ ʩʤʝʰʘʥʥʳʤ ʠʥʚʘʟʠʷʤ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʣʦʰʘʜʝʡ ʦʙʲʷʩʥʷʝʪʩʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʧʨʦʚʝʜʝʥʥʳʭ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʟʦʥ ɿʘʙʘʡʢʘʣʴʷ ʣʦʰʘʜʝʡ ʩʦʜʝʨʞʘʪ ʚ ʪʘʙʫʥʘʭ, ʘ ʵʪʦ ʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʧʘʨʘʪʦʚ, ʢʦʪʦʨʳʝ ʟʘʜʘʶʪʩʷ ʩ ʢʦʨʤʦʤ. ʇʦ 

ʥʘʰʠʤ ʧʨʝʜʣʦʞʝʥʠʷʤ ʜʝʡʩʪʚʠʝ ʘʥʪʛʝʣʴʤʠʥʪʠʢʦʚ ʥʘ ʩʤʝʰʘʥʥʳʝ ʠʥʚʘʟʠʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʟʘʚʠʩʠʪ ʦʪ 

ʤʝʪʦʜʘ ʧʨʠʤʝʥʝʥʠʷ ʠʭ, ʪ.ʝ. ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʚʥʫʪʨʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ, ʯʝʤ ʧʨʠʤʝʥʝʥʠʝ ʠʭ ʜʨʫʛʠʤʠ ʩʧʦʩʦʙʘʤʠ 

(ʧʦʜʢʦʞʥʦ, ʚʥʫʪʨʠʤʳʰʝʯʥʦ), ʯʪʦ ʪʨʝʙʫʝʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʧʨʦʚʝʨʢʠ. ʇʨʠ ʵʪʦʤ ʥʘʜʦ ʫʯʠʪʳʚʘʪʴ ʠ ʪʦ,  ʯʪʦ ʣʦʰʘʜʠ 

ʦʯʝʥʴ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʟʘʧʘʭʫ ʧʨʝʧʘʨʘʪʦʚ, ʯʪʦ ʦʩʣʦʞʥʷʝʪ ʧʨʠʤʝʥʝʥʠʷ ʠʭ ʩ ʢʦʨʤʦʤ.   ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʚʠʜʦʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʜʣʷ ʣʦʰʘʜʝʡ ʠʤʝʝʪʩʷ ʜʦʚʦʣʴʥʦ ʫʟʢʠʡ ʩʧʝʢʪʨ ʘʥʪʛʝʣʴʤʠʥʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. ɺʩʝ ʯʘʱʝ 

ʜʣʷ ʜʝʛʝʣʴʤʠʥʪʠʟʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪ ʧʨʝʧʘʨʘʪʳ ʥʘ ʦʩʥʦʚʝ ʙʝʥʟʠʤʝʜʘʟʦʣʦʚ [1;3;4]. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʆʧʨʝʜʝʣʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʥʪʛʝʣʴʤʠʥʪʠʢʦʚ ʧʨʦʚʦʜʠʣʠ ʚ ʧʣʝʤʟʘʚʦʜʝ ʠʤ. çʂʘʣʠʥʠʥʘè 

ɸʛʠʥʩʢʦʛʦ ʨʘʡʦʥʘ  ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ. ʀʩʧʳʪʳʚʘʣʠ ʘʥʪʛʝʣʴʤʠʥʪʠʢʠ ʘʚʝʨʩʝʢʪ-2, ʫʥʠʚʝʨʤ, ʠʚʝʨʤʝʢ ʠ ʘʣʴʚʝʪ  ʚ 

ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʩʧʝʢʪʝ ʚ ʜʦʟʘʭ ʩʦʛʣʘʩʥʦ ʥʘʩʪʘʚʣʝʥʠʷʤ. ɺ ʢʘʞʜʦʤ ʦʧʳʪʝ ʧʨʠ ʠʩʧʳʪʘʥʠʠ ʘʥʪʛʝʣʴʤʠʥʪʠʢʦʚ, ʙʳʣʠ 

ʧʦʜʦʙʨʘʥʳ ʦʧʳʪʥʳʝ ʠ ʢʦʥʪʨʦʣʴʥʳʝ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ, ʩʧʦʥʪʘʥʥʦ ʠʥʚʘʟʠʨʦʚʘʥʥʳʝ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʞʝʣʫʜʦʯʥʦ-

ʂ 
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ʢʠʰʝʯʥʳʭ ʧʘʨʘʟʠʪʦʚ, ʦʪ 5 ʜʦ 10 ʞʠʚʦʪʥʳʭ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ. ʃʦʰʘʜʠ ʦʪ ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧ ʦʙʨʘʙʦʪʢʘʤ ʥʝ 

ʧʦʜʚʝʨʛʘʣʠʩʴ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʦʚ ʫʯʠʪʳʚʘʣʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʢʦʧʨʦʦʚʦʩʢʦʧʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʯʝʪʥʦʡ ʢʘʤʝʨʳ ɺʀɻʀʉ ʜʣʷ ʫʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʷʠʮ ʥʝʤʘʪʦʜ ʚ 1 ʛ.  ʬʝʢʘʣʠʡ ʜʦ ʠ ʯʝʨʝʟ 10 ʜʥʝʡ ʧʦʩʣʝ ʠʭ 

ʚʚʝʜʝʥʠʷ, ʘ ʪʘʢ ʞʝ ʚ ʢʨʝʩʪʘʭ ʧʦ Nathan B.,Hale S. (1977).  

+  -  ʩʣʘʙʘʷ ʩʪʝʧʝʥʴ ʠʥʚʘʟʠʠ, ʢʦʛʜʘ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʤʠʢʨʦʩʢʦʧʘ ʥʘʭʦʜʷʪʩʷ 1 - 3 ʷʡʮʘ ʛʝʣʴʤʠʥʪʦʚ; 

++ - ʩʨʝʜʥʷʷ ʩʪʝʧʝʥʴ ʠʥʚʘʟʠʠ, ʢʦʛʜʘ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʤʠʢʨʦʩʢʦʧʘ ʥʘʭʦʜʷʪʩʷ 4 ï 5 ʷʠʮ ʛʝʣʴʤʠʥʪʦʚ; 

+++ - ʩʠʣʴʥʘʷ ʩʪʝʧʝʥʴ ʠʥʚʘʟʠʠ, ʢʦʛʜʘ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʤʠʢʨʦʩʢʦʧʘ ʥʘʭʦʜʷʪʩʷ 6 ï 10 ʷʠʮ ʛʝʣʴʤʠʥʪʦʚ.  

 ʂʨʦʤʝ ʪʦʛʦ ʧʨʦʚʦʜʠʣʠ ʫʙʦʡ ʣʦʰʘʜʝʡ ʧʦ ʦʜʥʦʤʫ ʞʠʚʦʪʥʦʤʫ  ʠʟ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʜʣʷ ʧʦʣʥʦʛʦ 

ʛʝʣʴʤʠʥʪʦʣʦʛʠʯʝʩʢʦʛʦ ʚʩʢʨʳʪʠʷ (ʇɻɺ) ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ  ʪʨʘʢʪʘ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʥʚʘʟʠʠ (ʀʀ) 

ʛʝʣʴʤʠʥʪʦʚ ʠ  ʣʠʯʠʥʦʢ ʞʝʣʫʜʦʯʥʳʭ ʦʚʦʜʦʚ. ʆʧʳʪ ʧʦ ʠʟʫʯʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʥʪʛʝʣʴʤʠʥʪʠʢʦʚ ʚʚʦʜʠʤʳʭ ʨʘʟʥʳʤʠ 

ʤʝʪʦʜʘʤʠ ʧʨʦʚʦʜʠʣʠ ʚ ɸʂʌ ʠʤ. çʃʝʥʠʥʘè ʄʦʛʦʡʪʫʡʩʢʦʛʦ ʨʘʡʦʥʘ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ.  ɼʣʷ ʵʪʦʛʦ ʙʳʣʠ ʧʦʜʦʙʨʘʥʳ 

ʘʥʪʛʝʣʴʤʠʥʪʠʢʠ: ʘʚʝʨʪʠʥ-ʧʦʨʦʰʦʢ , ʘʚʝʨʪʠʥ ʠʥʲʝʢʮʠʦʥʥʳʡ, ʘʚʝʨʩʝʢʪ-2 ʠ ʫʥʠʚʝʨʤ, ʜʝʡʩʪʚʫʶʱʠʤ ʥʘʯʘʣʦʤ ʢʦʪʦʨʦʛʦ 

ʷʚʣʷʝʪʩʷ ʘʚʝʨʩʝʢʪ, ʘ ʪʘʢʞʝ ʘʣʴʚʝʪ. ʇʦʜʦʙʨʘʪʴ ʜʨʫʛʠʝ ʘʥʪʛʝʣʴʤʠʥʪʠʢʠ, ʚʚʦʜʠʤʳʝ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ ʠ ʧʨʦʚʝʩʪʠ 

ʟʘʙʦʡ ʞʠʚʦʪʥʳʭ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʪʝʥʩʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʞʝʣʫʜʦʯʥʳʝ ʦʚʦʜʘ ʥʝ ʫʜʘʣʦʩʴ. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʧʝʨʩʠʩʪʝʥʪʥʦʩʪʠ  ʜʝʡʩʪʚʠʷ ʠʚʝʨʤʝʢʘ ʠ ʫʥʠʚʝʨʤʘ ʥʘ ʧʘʨʘʟʠʪʦʟʳ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ 

ʣʦʰʘʜʝʡ, ʛʝʣʴʤʠʥʪʦʦʚʦʩʢʦʧʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʯʝʨʝʟ 30-60-70 ʜʥʝʡ ʧʦʩʣʝ ʜʝʛʝʣʴʤʠʥʪʠʟʘʮʠʠ ʞʠʚʦʪʥʳʭ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʘʥʥʳʝ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʥʪʛʝʣʴʤʠʥʪʠʢʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʘʥʪʛʝʣʴʤʠʥʪʠʢʦʚ ʧʨʠ ʩʤʝʰʘʥʥʳʭ ʠʥʚʘʟʠʷʭ 

ʅʘʠʤʝʥʦ-

ʚʘʥʠʝ 

ʧʨʝʧʘʨʘʪʦʚ 

ʂʦʣ-ʚʦ 

ʞʠʚʦʪ-

ʥʳʭ ʚ 

ʛʨʫʧʧ-ʧʝ 

ʂʦʣʠʯʝʩʪʚʦ ʷʠʮ ʚ 1 ʛ ʬʝʢʘʣʠʡ 

(ʚ ʢʨʝʩʪʘʭ) 

 

 

ʕʕ% 

 

 

 

ʀʕ 

ʜʦ ʜʝʛʝʣʴʤʠʥʪʠʟʘʮʠʠ ʧʦʩʣʝ 

ʜʝʛʝʣʴʤʠʥʪʠʟʘʮʠʠ 

S P S P G 

ɸʚʝʨʩʝʢʪ-2 5 112,0Ñ9,20 56,5Ñ12,1 - - - 100,0 - 

ʋʥʠʚʝʨʤ 5 123,0Ñ11,2 26,5Ñ5,40 - - - 100,0 - 

ʀʚʝʨʤʝʢ 10 +++ ++ - - - 100,0 - 

ɸʣʴʚʝʪ 10 56,8Ñ23,60 18,6Ñ12,1 8,0 - 139 90,0 86,0Ñ7,4 

ʂʦʥʪʨʦʣʴ 10 127,0Ñ11.8 12,0Ñ1,41 100,0 9,0  207 - - 

S-  ̫ ʡʮʘ ʩʪʨʦʥʛʠʣʷʪ; 

ʈ ï ʷʡʮʘ ʧʘʨʘʩʢʘʨʠʜ; 

G ï ʣʠʯʠʥʢʠ ʞʝʣʫʜʦʯʥʳʭ ʦʚʦʜʦʚ 

 

ʀʟ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʘʚʝʨʩʝʢʪ-2, ʠʚʝʨʤʝʢ ʠ ʫʥʠʚʝʨʤ ʚ ʫʢʘʟʘʥʥʳʭ ʜʦʟʘʭ ʦʙʣʘʜʘʶʪ 100% ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʧʨʦʪʠʚ 

ʩʤʝʰʘʥʥʳʭ ʧʘʨʘʟʠʪʦʚ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʣʦʰʘʜʝʡ. ɸʣʴʚʝʪ ʦʙʣʘʜʘʝʪ 100% ʜʝʡʩʪʚʠʝʤ ʥʘ ʧʘʨʘʩʢʘʨʠʜʳ, ʯʪʦ 

ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ɺ.ɸ. ʉʠʜʦʨʢʠʥʳʤ [5], 86,0% - ʥʘ ʩʪʨʦʥʛʠʣʠʜʳ ʠ ʥʝ ʜʝʡʩʪʚʫʝʪ ʥʘ ʣʠʯʠʥʦʢ 

ʞʝʣʫʜʦʯʥʳʭ ʦʚʦʜʦʚ. 

 

ʊʘʙʣʠʮʘ 2 ï ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʘʥʪʛʝʣʴʤʠʥʪʠʢʦʚ ʧʨʠ ʨʘʟʥʳʭ ʤʝʪʦʜʘʭ ʚʚʝʜʝʥʠʷ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʘʥʪʛʝʣʴʤʠʥʪʠʢʘ 

ʄʝʪʦʜ ʚʚʝʜʝʥʠʷ ʂʦʣ-ʚʦ 

ʞʠʚʦʪʥʳʭ ʚ 

ʛʨʫʧʧʝ (ʛʦʣ.) 

ʂʦʣ-ʚʦ ʠʥʚʘʟʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ  

ʕʕ% 

ʜʦ ʦʙʨʘʙʦʪʢʠ ʧʦʩʣʝ 

ʦʙʨʘʙʦʪʢʠ 

ɸʚʝʨʪʠʥ-ʧʦʨʦʰʦʢ ʚʥʫʪʨʴ 6 6 1 83,4 

ɸʚʝʨʪʠʥ- 

ʠʥʴʝʢʮʠʦʥʥʳʡ 

ʚʥʫʪʨʠʤʳʰʝʯʥʦ 9 9 1 88,9 

ʋʥʠʚʝʨʤ ʚʥʫʪʨʴ 5 5 - 100 

ɸʚʝʨʩʝʢʪ-2 ʧʦʜʢʦʞʥʦ 5 5 - 100 

ɸʣʴʚʝʪ ʚʥʫʪʨʴ 7 7 1 85,7 

ʂʦʥʪʨʦʣʴ - 5 5 5 - 

 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʘ ʧʦ ʠʟʫʯʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʥʪʛʝʣʴʤʠʥʪʠʢʦʚ ʚʚʦʜʠʤʳʭ ʨʘʟʥʳʤʠ ʤʝʪʦʜʘʤʠ  

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. ʀʟ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʫʥʠʚʝʨʤ ʠ ʘʚʝʨʩʝʢʪ-2 ʦʙʣʘʜʘʶʪ 100% ʘʥʪʛʝʣʴʤʠʥʪʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʧʨʠ ʦʩʥʦʚʥʳʭ ʛʝʣʴʤʠʥʪʦʟʘʭ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ, ʯʪʦ ʩʦʚʧʘʜʘʝʪ ʩ ʜʘʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ  ɻ.ʊ. 

ʍʦʭʦʣʦʚʘ [6].. ɸʚʝʨʪʠʥ, ʚʚʝʜʝʥʥʳʡ ʚ ʦʨʛʘʥʠʟʤ ʣʦʰʘʜʝʡ ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ, ʦʙʣʘʜʘʝʪ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝʡ 

ʘʥʪʛʝʣʴʤʠʥʪʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ.  ʊʘʢ, ʧʨʠ ʧʦʜʢʦʞʥʦʤ ʚʚʝʜʝʥʠʠ ʕʕ ʩʦʩʪʘʚʠʣʘ 88,9%, ʘ ʧʨʠ ʚʚʝʜʝʥʠʠ ʚʥʫʪʨʴ ï 83,4%, 

ʪ.ʝ. ʙʳʣʘ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ, ʯʝʤ ʧʨʠ ʧʦʜʢʦʞʥʦʤ ʚʚʝʜʝʥʠʠ. ʕʪʦ ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʦʙʲʷʩʥʷʝʪʩʷ ʪʦʣʴʢʦ ʪʝʤ, ʯʪʦ ʘʚʝʨʪʠʥ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 6 (48) ǐ ʏʘʩʪʴ 5 ǐ ʀʶʥʴ 
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ʧʦʨʦʰʦʢ ʦʙʣʘʜʘʝʪ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʟʘʧʘʭʦʤ, ʠʟ-ʟʘ ʯʝʛʦ ʦʪʤʝʯʘʝʪʩʷ ʧʣʦʭʘʷ ʧʦʝʜʘʝʤʦʩʪʴ ʧʨʝʧʘʨʘʪʘ ʠ ʩʥʠʞʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʝʛʦ. 

 ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʧʝʨʩʠʩʪʝʥʪʥʦʩʪʠ ʠʚʝʨʤʝʢʘ ʠ  ʫʥʠʚʝʨʤʘ ʧʨʠ ʩʤʝʰʘʥʥʳʭ ʠʥʚʘʟʠʷʭ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʣʦʰʘʜʝʡ ʧʦʢʘʟʘʣʠ ʨʘʟʥʳʝ  ʩʨʦʢʠ ʘʥʪʠʛʝʣʴʤʠʥʪʥʦʛʦ ʜʝʡʩʪʚʠʷ. 

ɼʦ ʦʧʳʪʘ ʚ ʦʧʳʪʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧʘʭ ʚ ʛʨʘʤʤʝ ʬʝʢʘʣʠʡ ʣʦʰʘʜʝʡ ʢʦʣʠʯʝʩʪʚʦ ʷʠʮ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʭ 

ʛʝʣʴʤʠʥʪʦʚ ʙʳʣʦ 94.0Ñ12.2ʵʢʟ.  

ʏʝʨʝʟ 30 ʜʥʝʡ ʚ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʠʚʝʨʤʝʢʦʤ, ʠ ʚʦ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, ʦʙʨʘʙʦʪʘʥʥʳʭ 

ʫʥʠʚʝʨʤʦʤ, ʷʠʮ ʛʝʣʴʤʠʥʪʦʚ ʥʝ ʦʙʥʘʨʫʞʠʣʠ. ʊʦʛʜʘ, ʢʘʢ ʫ ʣʦʰʘʜʝʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʢʦʣʠʯʝʩʪʚʦ ʷʠʮ ʚ ʛʨʘʤʤʝ 

ʬʝʢʘʣʠʡ ʫʚʝʣʠʯʠʣʦʩʴ ʠ ʩʦʩʪʘʚʠʣʦ 98.2Ñ14.1 ʵʢʟ. 

ʏʝʨʝʟ 60 ʜʥʝʡ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʫ ʣʦʰʘʜʝʡ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʧʨʠ ʛʝʣʴʤʠʥʪʦʦʚʦʩʢʦʧʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʚ 

ʬʝʢʘʣʴʥʳʭ ʤʘʩʩʘʭ ʷʡʮʘ ʛʝʣʴʤʠʥʪʦʚ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʥʝ ʦʙʥʘʨʫʞʝʥʳ, ʘ ʫ ʞʠʚʦʪʥʳʭ ʚʪʦʨʦʡ ʛʨʫʧʧʳ, 

ʦʙʨʘʙʦʪʘʥʥʳʭ ʫʥʠʚʝʨʤʦʤ ʫ ʜʚʫʭ ʛʦʣʦʚ ʦʙʥʘʨʫʞʝʥʳ ʷʡʮʘ ʛʝʣʴʤʠʥʪʦʚ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ. ɸ ʫ ʣʦʰʘʜʝʡ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʢʦʣʠʯʝʩʪʚʦ ʷʠʮ ʚ ʛʨʘʤʤʝ ʬʝʢʘʣʠʡ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ  ʠʟʤʝʥʠʣʦʩʴ. ʏʝʨʝʟ 70 ʜʥʝʡ ʩʨʝʜʠ ʣʦʰʘʜʝʡ 

ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʫ ʦʜʥʦʛʦ ʞʠʚʦʪʥʦʛʦ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʝʜʠʥʠʯʥʳʝ ʷʡʮʘ ʩʪʨʦʥʛʠʣʷʪ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʩʠʩʪʝʥʪʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʠʚʝʨʤʝʢʘ ʧʨʦʪʠʚ ʛʝʣʴʤʠʥʪʦʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʩʦʩʪʘʚʠʣʘ 

60 ʜʥʝʡ, ʯʪʦ ʩʦʚʧʘʜʘʝʪ ʩ ʜʘʥʥʳʤʠ,  ʧʦʣʫʯʝʥʥʳʤʠ ɺ.ʀ. ʄʠʭʘʡʣʦʚʳʤ [4].  

ɿʘʢʣʶʯʝʥʠʝ. ʀʩʩʣʝʜʦʚʘʥʠʷ  ʘʥʪʛʝʣʴʤʠʥʪʠʢʦʚ ʘʚʝʨʩʝʢʪʘ-2,ʠʚʝʨʤʝʢʘ ʠ ʫʥʠʚʝʨʤʘ  ʧʨʠ ʩʤʝʰʘʥʥʳʭ ʠʥʚʘʟʠʷʭ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʣʦʰʘʜʝʡ ʧʦʢʘʟʘʣʠ 100%-ʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʧʦ ʠʟʫʯʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʥʪʛʝʣʴʤʠʥʪʠʢʦʚ, ʚʚʦʜʠʤʳʭ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ 

(ʚʥʫʪʨʴ, ʧʦʜʢʦʞʥʦ), ʥʝ ʧʦʜʪʚʝʨʜʠʣʠ ʥʘʰʠ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʧʘʨʘʪʦʚ, ʚʚʦʜʠʤʳʭ 

ʯʝʨʝʟ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʡ ʪʨʘʢʪ ʣʦʰʘʜʝʡ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʘʥʪʛʝʣʴʤʠʥʪʠʢʦʚ ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ 

ʩʘʤʦʛʦ ʧʨʝʧʘʨʘʪʘ, ʘ ʥʝ ʦʪ ʤʝʪʦʜʘ ʚʚʝʜʝʥʠʷ ʝʛʦ. 

ʇʝʨʩʠʩʪʝʥʪʥʦʩʪʴ ʘʥʪʛʝʣʴʤʠʥʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʠʚʝʨʤʝʢʘ ʧʨʠ ʩʤʝʰʘʥʥʳʭ ʠʥʚʘʟʠʷʭ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ 

ʣʦʰʘʜʝʡ ʩʦʩʪʘʚʠʣʘ 60 ʜʥʝʡ. 
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ʂʘʥʜʠʜʘʪ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʃʦʤʦʥʦʩʦʚʘ 
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ɸʥʥʦʪʘʮʠʷ 

ʇʨʝʜʩʪʘʚʣʝʥʦ ʥʦʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʣʝʞʘʱʠʭ ʚ ʨʫʩʣʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ - 

ʛʝʦʛʨʘʬʠʷ ʪʝʭʥʦʩʬʝʨʥʦʡ ʘʚʘʨʠʡʥʦʩʪʠ. ʉʨʝʜʠ ʪʝʭʥʦʩʬʝʨʥʳʭ ʘʚʘʨʠʡ ʧʦʞʘʨʳ ï ʚʝʜʫʱʠʡ ʪʠʧ ʧʦ ʯʘʩʪʦʪʝ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʦʙʱʝʩʪʚ. ɼʘʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʜʠʥʘʤʠʢʠ ʯʘʩʪʦʪʳ, ʧʨʠʯʠʥ ʠ ʦʙʲʝʢʪʦʚ ʧʦʞʘʨʦʚ ʚ ʈʌ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʧʨʠʨʦʜʥʳʭ, 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʢʫʣʴʪʫʨʥʳʭ ʧʨʠʯʠʥ ʠ ʫʩʣʦʚʠʡ. 
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GEOGRAPHY OF  TECHNOSPHERE ACCIDENTS (ON THE EXAMPLE OF TECHNOSPHERE FIRES  

IN RUSSIAN FEDERATION)  

Abstract 

Presents a new research direction, which is the part of the sustainable development geography. This is the technospheric 

accidents geography. Among technospheric accidents fires are the leading type on the incidence and prevalence for most 

industrial societies. The peculiarities of fires spatial dynamics (incidence, causes, objects) in Russia are characterized. They 

are determined by a wide range of natural, socio-economic and cultural causes and conditions. 

Keywords: sustainable development, risk, technosphere, fires, spatial dynamics. 

 

ʦʢʘʣʠʟʘʮʠʷ ʧʨʦʙʣʝʤʳ. 

ɻʝʦʛʨʘʬʠʷ ʪʝʭʥʦʩʬʝʨʥʦʡ ʘʚʘʨʠʡʥʦʩʪʠ ʚ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʥʘʫʯʥʦʛʦ ʟʥʘʥʠʷ - ʵʪʦ ʯʘʩʪʴ ʪʝʦʨʠʡ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʛʝʦʛʨʘʬʠʠ ʨʠʩʢʘ. ʇʝʨʚʘʷ ʦʧʨʝʜʝʣʝʥʘ ɺ.ʇ. ʄʘʢʩʘʢʦʚʩʢʠʤ ʢʘʢ ʦʙʱʝʥʘʫʯʥʘʷ ʪʝʦʨʠʷ [1, 101-103], 

ʚʪʦʨʘʷ ï ʢʘʢ ʪʝʦʨʠʷ ʦʙʱʝʛʝʦʛʨʘʬʠʯʝʩʢʘʷ [1, 114-115].  

ɺ ʨʘʤʢʘʭ ʪʝʦʨʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʩʬʝʨʥʘʷ ʘʚʘʨʠʡʥʦʩʪʴ ʬʠʢʩʠʨʫʝʪ ʦʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʝʭʥʦʩʬʝʨʳ, ʥʝʦʪʲʝʤʣʝʤʦ ʧʨʠʩʫʱʠʡ ʧʦʩʣʝʜʥʝʡ. ʊʝʭʥʦʩʬʝʨʘ  - ʦʜʥʘ ʠʟ ʪʨʝʭ ʧʦʜʩʠʩʪʝʤ ʧʝʨʚʦʛʦ 

ʫʨʦʚʥʷ, ʦʙʨʘʟʫʶʱʠʭ ʩʦʮʠʦʧʨʠʨʦʜʥʫʶ ʩʠʩʪʝʤʫ (ʉʇʉ), ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʪʦʨʦʡ ʝʜʠʥʩʪʚʝʥʥʦ ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʦʜʫʢʪʠʚʥʳʤ ʘʥʘʣʠʟ ʠ ʧʨʦʛʥʦʟ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʟʚʠʪʠʷ, ʝʛʦ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʠ ʦʧʪʠʤʘʣʴʥʦʛʦ çʢʦʨʠʜʦʨʘè. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʝʭʥʦʩʬʝʨʘ ʢʘʢ ʮʝʣʦʩʪʥʘʷ ʛʣʦʙʘʣʴʥʘʷ ʦʙʦʣʦʯʢʘ ʧʣʘʥʝʪʳ, ʦʙʣʘʜʘʶʱʘʷ ʦʛʨʦʤʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ 

ʚʣʠʷʥʠʷ ʥʘ ʚʩʶ ʩʦʮʠʦʧʨʠʨʦʜʥʫʶ ʩʠʩʪʝʤʫ ʠ ʩʧʦʩʦʙʥʘʷ ʢ ʩʘʤʦʨʘʟʚʠʪʠʶ, ʠʟʫʯʘʝʪʩʷ ʣʠʰʴ ʬʠʣʦʩʦʬʘʤʠ [ʥʘʧʨʠʤʝʨ, 2, 3].  

ʅʝʩʤʦʪʨʷ ʥʘ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʨʤʠʥʘ çʪʝʭʥʦʩʬʝʨʘè ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ, ʦʪʩʫʪʩʪʚʫʝʪ 

ʝʛʦ ʝʜʠʥʦʦʙʨʘʟʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ. ʆʙʦʙʱʝʥʠʝ ʦʧʨʝʜʝʣʝʥʠʡ ʪʝʭʥʦʩʬʝʨʳ, ʧʨʝʜʣʦʞʝʥʥʳʭ ʨʘʟʣʠʯʥʳʤʠ ʩʣʦʚʘʨʷʤʠ, 

ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʨʫ ʧʦʥʠʤʘʪʴ ʝʝ ʢʘʢ ʯʘʩʪʴ ʙʠʦʩʬʝʨʳ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦ ʧʨʝʦʙʨʘʟʫʝʤʫʶ ʯʝʣʦʚʝʯʝʩʪʚʦʤ ʩ ʧʦʤʦʱʴʶ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʚʢʣʶʯʘʶʱʫʶ ʚ ʩʝʙʷ ʢʘʢ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ, ʪʘʢ ʠ ʥʝʦʪʲʝʤʣʝʤʳʝ ʧʨʦʮʝʩʩʳ, 

ʦʧʨʝʜʝʣʷʶʱʠʝ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠ ʩʘʤʦʨʘʟʚʠʪʠʝ. 

ʂʣʶʯʝʚʳʤ ʦʙʲʝʢʪʦʤ ʚʥʠʤʘʥʠʷ ʛʝʦʛʨʘʬʠʠ ʨʠʩʢʘ ʷʚʣʷʶʪʩʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʠ ʦʧʘʩʥʳʝ  ʧʨʦʮʝʩʩʳ ʠ ʷʚʣʝʥʠʷ, 

ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʧʦʜʩʠʩʪʝʤʘʭ ʉʇʉ ï ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ (ʚʤʝʱʘʶʱʝʤ ʣʘʥʜʰʘʬʪʝ), ʪʝʭʥʦʩʬʝʨʝ, 

ʦʙʱʝʩʪʚʝ (ʩʦʮʠʦʩʬʝʨʝ). ʆʥʠ ʦʧʨʝʜʝʣʷʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʟʚʠʪʠʷ ʵʪʠʭ ʧʦʜʩʠʩʪʝʤ ʚ ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʠʣʠ ʜʦʣʛʦʩʨʦʯʥʦʡ 

ʧʝʨʩʧʝʢʪʠʚʘʭ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʥʘʣʠʟ ʨʠʩʢʘ ʚʦʟʤʦʞʝʥ ʜʣʷ ʉʇʉ ʨʘʟʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʦʭʚʘʪʘ (ʤʘʩʰʪʘʙʘ) ï 

ʦʪ ʣʦʢʘʣʴʥʦʛʦ ʜʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ. ʆʧʨʝʜʝʣʷʶʱʠʤ ʤʦʤʝʥʪʦʤ ʧʨʠ ʚʳʜʝʣʝʥʠʠ ʉʇʉ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʤʘʩʰʪʘʙʘ ʙʫʜʝʪ 

ʥʘʣʠʯʠʝ ʝʜʠʥʦʛʦ ʫʧʨʘʚʣʷʶʱʝʛʦ ʮʝʥʪʨʘ. 

ʉ ʧʦʟʠʮʠʡ ʪʝʦʨʠʠ ʨʠʩʢʘ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ï ʵʪʦ ʥʝʦʧʨʝʜʝʣʝʥʥʦ ʜʦʣʛʦʝ ʩʦʭʨʘʥʝʥʠʝ ʉʇʉ ʩʚʦʝʡ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʫʨʦʚʥʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʤ ʝʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʚ ʪʦʤ ʢʘʯʝʩʪʚʝ, ʢʦʪʦʨʳʤ ʦʥʘ ʦʙʣʘʜʘʣʘ ʥʘ 

ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʘʥʘʣʠʟʘ ʫʩʪʦʡʯʠʚʦʩʪʠ (ʥʘʧʨʠʤʝʨ, ʢʘʢ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ, ʫʯʝʙʥʦ-ʥʘʫʯʥʘʷ, ʩʝʣʠʪʝʙʥʘʷ 

ʠʣʠ ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʠ ʜʨ.). ʋʪʨʘʪʘ ʜʘʥʥʦʛʦ ʢʘʯʝʩʪʚʘ ʥʝ ʚʩʝʛʜʘ ʦʟʥʘʯʘʝʪ ʬʠʟʠʯʝʩʢʦʝ ʫʥʠʯʪʦʞʝʥʠʝ ʞʠʚʦʛʦ ʠ ʥʝʞʠʚʦʛʦ 

ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʥʘʧʦʣʥʝʥʠʷ ʩʠʩʪʝʤʳ, ʥʦ ʧʨʠʦʙʨʝʪʝʥʠʝ ʝʶ ʠʥʦʛʦ ʢʘʯʝʩʪʚʘ.  

ɻʝʦʛʨʘʬʠʷ ʨʠʩʢʘ: ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɻʝʦʛʨʘʬʠʷ ʨʠʩʢʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʘʜʠʠ ʥʘʢʦʧʣʝʥʠʷ ʠ ʧʝʨʚʠʯʥʦʛʦ ʦʙʦʙʱʝʥʠʷ ʬʘʢʪʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʨʷʜ ʝʝ ʙʘʟʦʚʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʦʣʦʞʝʥʠʡ ʫʞʝ ʩʬʦʨʤʫʣʠʨʦʚʘʥ ʠ ʧʨʠʟʥʘʥ ʥʘʫʯʥʳʤ 

ʩʦʦʙʱʝʩʪʚʦʤ (ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʮʝʥʢʘ [1]). ɺ ʥʘʠʣʫʯʰʝʤ ʧʦʣʦʞʝʥʠʠ ʥʘʭʦʜʠʪʩʷ ʛʝʦʛʨʘʬʠʷ 

ʧʨʠʨʦʜʥʦʛʦ ʨʠʩʢʘ [4,5]. ʆʧʘʩʥʳʤ ʧʨʠʨʦʜʥʳʤ ʧʨʦʮʝʩʩʘʤ ʠ ʷʚʣʝʥʠʷʤ ʜʘʚʥʦ ʫʜʝʣʷʶʪ ʚʥʠʤʘʥʠʝ ʦʪʨʘʩʣʝʚʳʝ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʜʠʩʮʠʧʣʠʥʳ. 

ʆʙʱʝʩʪʚʦ, ʢʘʢ ʠʩʪʦʯʥʠʢ ʨʠʩʢʦʚ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ ʉʇʉ ʥʝ ʠʤʝʝʪ ʪʨʘʜʠʮʠʠ ʠʟʫʯʝʥʠʷ ʚ ʛʝʦʛʨʘʬʠʠ. ɺ 

ʛʫʤʘʥʠʪʘʨʥʳʭ ʥʘʫʢʘʭ ʚ ʧʦʩʣʝʜʥʠʝ 10-15 ʣʝʪ çʨʠʩʢʦʣʦʛʠʯʝʩʢʘʷè ʧʨʦʙʣʝʤʘʪʠʢʘ ʧʦʣʫʯʠʣʘ ʠʤʧʫʣʴʩ ʨʘʟʚʠʪʠʷ, ʥʦ ʪʘʤ 

ʚʥʠʤʘʥʠʝ ʢʦʥʮʝʥʪʨʠʨʫʝʪʩʷ ʥʘ ʦʙʱʝʩʪʚʝ ʥʝ ʢʘʢ ʥʘ ʠʩʪʦʯʥʠʢʝ, ʘ ʢʘʢ ʥʘ ʦʙʲʝʢʪʝ ʨʠʩʢʦʚʘʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ. ʇʨʠ ʵʪʦʤ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤ ʚʥʠʤʘʥʠʝʤ ʧʦʣʴʟʫʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʦʩʧʨʠʷʪʠʷ ʠ ʦʪʢʣʠʢʘ ʥʘ ʚʥʝʰʥʠʡ ʨʠʩʢ ʩʫʙʲʝʢʪʦʤ ʠʣʠ 

ʩʦʮʠʘʣʴʥʦʡ ʛʨʫʧʧʦʡ (ʥʘʧʨʠʤʝʨ, [6, 7]).  
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ɸʥʘʣʠʟ ʪʝʭʥʦʩʬʝʨʥʳʭ ʨʠʩʢʦʚ ʜʦʣʛʦʝ ʚʨʝʤʷ ʙʳʣ ʩʦʩʨʝʜʦʪʦʯʝʥ ʚ ʥʘʫʯʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ ʄʏʉ ʈʌ, ʛʜʝ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʧʨʝʜʤʝʪʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʤʝʥʷʣʩʷ ʣʠʰʴ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʩʪʘʪʠʩʪʠʢʠ. 

ɻʝʦʛʨʘʬʠʷ ʨʠʩʢʘ ʚ ʤʝʪʦʜʠʯʝʩʢʦʤ ʧʣʘʥʝ ʧʦʜʨʘʟʜʝʣʷʝʪ ʚʩʝ ʨʠʩʢʠ ʥʘ ʠʩʪʦʱʘʶʱʠʝ ʠ  ʨʘʟʨʫʰʠʪʝʣʴʥʳʝ. 

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʨʠʩʢʘʤ, ʠʩʭʦʜʷʱʠʤ ʦʪ ʪʝʭʥʦʩʬʝʨʳ, ʢ ʧʝʨʚʳʤ ʩʣʝʜʫʝʪ ʦʪʥʦʩʠʪʴ  ʝʝ ʰʪʘʪʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ, ʘ ʢʦ ʚʪʦʨʳʤ - ʘʚʘʨʠʡʥʳʝ ʩʠʪʫʘʮʠʠ ʨʘʟʥʦʛʦ ʤʘʩʰʪʘʙʘ. ʌʘʢʪ ʩʘʤʦʛʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʩʬʝʨʳ ʢʘʢ ʠʩʪʦʯʥʠʢʘ ʨʠʩʢʦʚ ʥʝʞʝʣʘʪʝʣʴʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʩʦʟʥʘʥʠʷ ʧʦʢʘ 

ʦʙʩʫʞʜʘʝʪʩʷ ʣʠʰʴ ʥʘ ʫʨʦʚʥʝ ʬʠʣʦʩʦʬʩʢʠʭ ʢʦʥʮʝʧʮʠʡ. 

ʋʧʦʤʠʥʘʚʰʝʝʩʷ ʚʳʰʝ ʤʥʦʛʦʣʝʪʥʝʝ ʚʥʠʤʘʥʠʝ ʛʝʦʛʨʘʬʦʚ ʢ ʚʦʧʨʦʩʘʤ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʥʘʛʨʫʟʦʢ ʥʘ 

ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ ʠ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ ʠ ʜʦʩʪʠʛʥʫʪʳʝ ʥʘ ʵʪʦʤ ʧʫʪʠ ʫʩʧʝʭʠ, ʚ ʪʦʤ ʯʠʩʣʝ, ʚ ʚʦʧʨʦʩʘʭ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ 

ʦʮʝʥʢʠ ʠ ʨʘʥʞʠʨʦʚʘʥʠʷ ʨʠʩʢʦʚ, ʧʦʟʚʦʣʷʶʪ ʘʚʪʦʨʫ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʨʠʩʢʦʚ, ʠʩʭʦʜʷʱʠʭ ʦʪ 

ʪʝʭʥʦʩʬʝʨʳ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʥʝʰʪʘʪʥʳʝ ʩʠʪʫʘʮʠʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʥʘ ʪʝʭʥʦʩʬʝʨʥʳʭ ʦʙʲʝʢʪʘʭ ʨʘʟʥʳʭ ʪʠʧʦʚ ʠ ʚʠʜʦʚ ʧʦ 

ʣʶʙʳʤ ʧʨʠʯʠʥʘʤ - ʧʨʠʨʦʜʥʳʤ, ʩʦʮʠʦʛʝʥʥʳʤ ʠ ʩʦʙʩʪʚʝʥʥʦ ʪʝʭʥʦʛʝʥʥʳʤ.  

ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʛʝʦʛʨʘʬʠʠ ʨʠʩʢʘ  ʘʚʪʦʨ ʚʠʜʠʪ ʩʚʦʶ ʟʘʜʘʯʫ ʚ ʚʳʧʦʣʥʝʥʠʠ ʧʝʨʚʠʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-

ʚʨʝʤʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʚʦʟʤʦʞʥʦ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʦʧʘʩʥʳʭ ʪʝʭʥʦʩʬʝʨʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ ʨʘʟʨʫʰʠʪʝʣʴʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ, ʦʧʨʝʜʝʣʝʥʠʠ ʚʩʝʛʦ ʩʧʝʢʪʨʘ ʧʨʠʯʠʥ ʠ ʫʩʣʦʚʠʡ, ʠʭ ʚʳʟʳʚʘʶʱʠʭ ʠ ʦʮʝʥʢʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʥʠʞʝʥʠʷ ʠʭ 

ʟʥʘʯʠʤʦʩʪʠ ʠʣʠ ʧʦʣʥʦʛʦ ʫʩʪʨʘʥʝʥʠʷ. 

ʈʘʙʦʯʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʪʝʭʥʦʩʬʝʨʥʳʭ ʘʚʘʨʠʡ, ʠʥʮʠʜʝʥʪʦʚ, ʥʝʰʪʘʪʥʳʭ ʩʠʪʫʘʮʠʡ ʚʢʣʶʯʘʝʪ 6 ʪʠʧʦʚ ʠ 18 ʚʠʜʦʚ 

ʧʦʜʦʙʥʳʭ ʩʦʙʳʪʠʡ. ʊʠʧʳ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ: 1) ʧʨʦʠʩʰʝʩʪʚʠʷʤʠ ʚ ʟʜʘʥʠʷʭ ʠ ʩʦʦʨʫʞʝʥʠʷʭ; 2) 

ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʧʨʦʠʩʰʝʩʪʚʠʷʤʠ; 3) ʘʚʘʨʠʷʤʠ ʥʘ ʩʠʩʪʝʤʘʭ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ; 4) ʘʚʘʨʠʷʤʠ ʥʘ ʥʘʧʦʨʥʳʭ ʩʦʦʨʫʞʝʥʠʷʭ; 

5) ʧʨʦʠʩʰʝʩʪʚʠʷʤʠ ʩʦ ʚʟʨʳʚʯʘʪʳʤʠ ʚʝʱʝʩʪʚʘʤʠ; 6) ʘʚʘʨʠʷʤʠ çʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ.  

ɺ ʧʝʨʚʦʤ ʪʠʧʝ ï ʧʨʦʠʩʰʝʩʪʚʠʷʭ ʚ ʟʜʘʥʠʷʭ -  ʚʳʜʝʣʷʶʪʩʷ 4 ʚʠʜʘ: ʧʦʞʘʨʳ, ʦʙʨʫʰʝʥʠʷ, ʚʟʨʳʚʳ ʙʳʪʦʚʦʛʦ ʛʘʟʘ; 

ʨʘʟʣʠʚʳ ʠ ʨʘʩʧʳʣʝʥʠʷ ʦʧʘʩʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. ʊʨʘʥʩʧʦʨʪʥʳʝ ʘʚʘʨʠʡ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʠʜʦʤ 

ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʳʝ, ʘʚʠʘʮʠʦʥʥʳʝ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ, ʚʦʜʥʳʝ ʠ ʪʨʫʙʦʧʨʦʚʦʜʥʳʝ. ɺʦʟʤʦʞʥʦ ʚʳʜʝʣʝʥʠʝ 

ʧʦʜʚʠʜʦʚ ʧʦ ʭʘʨʘʢʪʝʨʫ ʦʧʘʩʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʘʧʨʠʤʝʨ ʩʪʦʣʢʥʦʚʝʥʠʝ, ʧʘʜʝʥʠʝ ʩ ʚʳʩʦʪʳ ʠʣʠ ʧʦʞʘʨ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ 

ʩʨʝʜʩʪʚʝ.  

ɺʠʜʳ ʘʚʘʨʠʡ ʩʠʩʪʝʤ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ  ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʘʚʘʨʠʠ ʵʣʝʢʪʨʦ-, ʚʦʜʦ-  ʠ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ (ʩ 

ʧʦʜʚʠʜʘʤʠ ʧʦ ʩʝʪʷʤ ʠ ʧʦʜʩʪʘʥʮʠʷʤ). ɸʚʘʨʠʠ ʥʘʧʦʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʚʢʣʶʯʘʶʪ ʪʨʠ ʚʠʜʘ  ʧʦ ʥʘʟʥʘʯʝʥʠʶ ʩʦʦʨʫʞʝʥʠʷ: 

ʧʣʦʪʠʥʳ ʥʘ ʨʝʢʘʭ ʠ ʦʟʝʨʘʭ, ʟʘʱʠʪʥʳʝ ʜʘʤʙʳ ʥʘ ʙʝʨʝʛʘʭ ʚʦʜʦʝʤʦʚ, ʧʣʦʪʠʥʳ ʰʣʘʤʦʥʘʢʦʧʠʪʝʣʝʡ ʠ ʦʪʩʪʦʡʥʠʢʦʚ. 

ʇʨʦʠʩʰʝʩʪʚʠʷ ʩ ʚʟʨʳʚʯʘʪʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ï ʵʪʦ ʦʙʥʘʨʫʞʝʥʠʝ ʠ ʚʟʨʳʚʳ ʙʦʝʧʨʠʧʘʩʦʚ ʚʥʝ ʤʝʩʪ, ʜʣʷ ʥʠʭ 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ, ʘ ʪʘʢʞʝ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʝ ʚʟʨʳʚʳ ʚ ʤʝʩʪʘʭ ʠʭ ʭʨʘʥʝʥʠʷ ʠʣʠ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ. ʂ ʘʚʘʨʠʷʤ 

çʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡè ʧʦʢʘ ʦʪʥʦʩʷʪʩʷ ʚʩʝ ʦʧʘʩʥʳʝ ʠʥʮʠʜʝʥʪʳ, ʚʦʟʥʠʢʰʠʝ ʧʦ ʧʨʠʯʠʥʝ ʩʙʦʷ ʚ ʨʘʙʦʪʝ  ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

(ʚ ʪʦʤ ʯʠʩʣʝ ï ʧʨʦʛʨʘʤʤʥʦʛʦ) ʦʙʝʩʧʝʯʝʥʠʷ  ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. 

ʉʨʝʜʠ ʥʘʟʚʘʥʥʳʭ ʪʠʧʦʚ ʠ ʚʠʜʦʚ ʦʧʘʩʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʪʝʭʥʦʩʬʝʨʝ ʚʥʠʤʘʥʠʝ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʨʠʚʣʝʢʘʶʪ ʧʦʞʘʨʳ 

ʢʘʢ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʦʟʥʠʢʘʶʱʘʷ ʠ ʧʦʚʩʝʤʝʩʪʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ  ʦʧʘʩʥʦʩʪʴ.  ʉʪʘʚʰʘʷ ʜʦʩʪʫʧʥʦʡ ʚ ʧʦʩʣʝʜʥʝʝ 

ʜʝʩʷʪʠʣʝʪʠʝ ʨʘʟʥʦʧʣʘʥʦʚʘʷ ʧʦʞʘʨʥʘʷ ʩʪʘʪʠʩʪʠʢʘ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʝʝ ʩ ʨʘʟʥʳʭ, ʪʨʘʜʠʮʠʦʥʥʳʭ ʜʣʷ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʢʫʨʩʦʚ - ʚ ʩʚʷʟʠ ʩ ʢʣʠʤʘʪʦ-ʣʘʥʜʰʘʬʪʥʳʤʠ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ, 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʉʇʉ, ʯʝʤʫ ʩʧʦʩʦʙʩʪʚʫʝʪ ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʡ ʬʦʨʤʘʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʪ.ʝ. ʜʣʷ ʩʫʙʲʝʢʪʘ ʈʌ). 

ʇʦʜ ʪʝʭʥʦʩʬʝʨʥʳʤʠ ʧʦʥʠʤʘʶʪʩʷ ʚʩʝ ʧʦʞʘʨʳ, ʚʦʟʥʠʢʰʠʝ ʥʘ ʦʙʲʝʢʪʘʭ, ʩʦʟʜʘʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʠʣʠ ʦʙʱʝʩʪʚʘ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʦʡ ʧʨʠʯʠʥʳ, ʚʳʟʚʘʚʰʝʡ ʚʦʟʛʦʨʘʥʠʝ. ʆʩʥʦʚʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ - ʯʘʩʪʦʪʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʦʚ, ʩʦʮʠʘʣʴʥʳʡ ʫʱʝʨʙ (ʧʦʛʠʙʰʠʝ ʠ 

ʪʨʘʚʤʠʨʦʚʘʥʥʳʝ), ʤʘʪʝʨʠʘʣʴʥʳʝ ʧʦʪʝʨʠ. ʀʭ ʠʟʤʝʥʝʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʨʝʤʝʥʠ ʥʝ ʚʩʝʛʜʘ ʩʠʥʭʨʦʥʥʳ, ʥʘʠʙʦʣʝʝ 

ʟʥʘʯʠʤʳʝ ʧʨʠʯʠʥʳ ʠ ʫʩʣʦʚʠʷ ʥʝ ʠʜʝʥʪʠʯʥʳ. ʅʠʞʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʯʘʩʪʦʪʘ ʧʦʞʘʨʦʚ. ʆʩʥʦʚʥʳʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʧʦʩʣʫʞʠʣʠ ʧʫʙʣʠʢʘʮʠʠ ʩʪʘʪʠʩʪʠʢʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʩʣʫʞʙʳ (ɻʇʉ) ʚ ʩʙʦʨʥʠʢʘʭ 

çʇʦʞʘʨʳ ʠ ʧʦʞʘʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʷʭ ʢ ʞʫʨʥʘʣʫ çʇʦʞʘʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè ʟʘ ʨʷʜ ʣʝʪ, ʘ 

ʪʘʢʞʝ ʤʘʪʝʨʠʘʣʳ ɻʦʩʢʦʤʩʪʘʪʘ ʈʌ.  

ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʠʪʫʘʮʠʠ ʩ ʪʝʭʥʦʩʬʝʨʥʳʤʠ ʧʦʞʘʨʘʤʠ ʚ ʉʉʉʈ-ʈʌ.  

ʂʦʣʠʯʝʩʪʚʦ ʧʦʞʘʨʦʚ ʚ ʈʌ ʩ 1993 ʛ. ʢ 2013 ʛ. ʫʤʝʥʴʰʠʣʦʩʴ ʚʜʚʦʝ ï ʩ 330 ʪʳʩ. ʜʦ 150 ʪʳʩ. ʩʣʫʯʘʝʚ ʠʣʠ ʩ 224 ʜʦ 124 

ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʯʝʣʦʚʝʢ. ʅʘʧʨʘʚʣʝʥʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʠ ʙʳʣʘ ʥʝʩʢʦʣʴʢʦ ʥʘʨʫʰʝʥʘ ʚ 2002 - 2004 ʛʛ. ɼʣʷ 

ʟʘʢʣʶʯʠʪʝʣʴʥʳʭ ʜʝʩʷʪʠʣʝʪʠʡ ʩʦʚʝʪʩʢʦʛʦ ʧʝʨʠʦʜʘ ʠʩʪʦʨʠʠ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚ 1970-ʝ ï ʥʘʯʘʣʝ 80-ʭ ʛʛ. ʯʘʩʪʦʪʘ ʧʦʞʘʨʦʚ ʚ 

ʩʨʝʜʥʝʤ ʧʦ ʩʪʨʘʥʝ ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʫʨʦʚʥʝ 50 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʯʝʣʦʚʝʢ, ʘ ʢ ʥʘʯʘʣʫ 90-ʭ ʚʳʨʦʩʣʘ ʜʦ 200[8]. 

ʉʠʥʭʨʦʥʥʦʩʪʴ ʥʘʨʘʩʪʘʥʠʷ ʥʝʛʘʪʠʚʥʳʭ ʪʝʥʜʝʥʮʠʡ ʚʦ ʤʥʦʛʠʭ ʩʬʝʨʘʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʉʇʉ ʚ ʧʝʨʠʦʜʳ ʠʭ ʛʣʫʙʦʢʠʭ 

ʩʠʩʪʝʤʥʳʭ ʧʝʨʝʩʪʨʦʝʢ ʦʪʤʝʯʝʥʘ ʚ ʤʝʜʠʢʦ-ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʠ ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʦʜʪʚʝʨʞʜʝʥʘ ʜʨʫʛʠʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ [9;10].  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʭʥʦʩʬʝʨʥʳʭ ʧʦʞʘʨʦʚ ʧʦ ʛʝʥʝʟʠʩʫ  ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: ʧʨʠʨʦʜʥʳʝ ï ʤʝʥʝʝ 0,5%; ʪʝʭʥʦʛʝʥʥʳʝ ï 2%, ʥʝʫʩʪʘʥʦʚʣʝʥʥʳʝ ʠ çʧʨʦʯʠʝè - 4%. ɹʦʣʝʝ 90% ʧʦʞʘʨʦʚ ʠʤʝʶʪ 

ʩʦʮʠʦʛʝʥʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ. ʇʦ ʦʮʝʥʢʘʤ ʩʧʝʮʠʘʣʠʩʪʦʚ ɻʇʉ  ʜʦʣʝʚʦʡ ʚʢʣʘʜ ʩʦʮʠʦʛʝʥʥʳʭ ʧʦʞʘʨʦʚ ʚ ʨʘʟʥʳʭ 

ʩʫʙʲʝʢʪʘʭ ʈʌ - 50-90%. ʉʨʝʜʠ ʢʦʥʢʨʝʪʥʳʭ ʧʨʠʯʠʥ ʩʦʮʠʦʛʝʥʥʦʛʦ ʙʣʦʢʘ ʙʝʟ ʤʘʣʦʛʦ 90% ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ 

ʯʝʪʳʨʝ (ʮʠʬʨʳ ʚ ʩʢʦʙʢʘʭ ï ʜʣʷ ʩʝʣʘ ʠ ʛʦʨʦʜʘ): 1) ʥʝʦʩʪʦʨʦʞʥʦʝ ʦʙʨʘʱʝʥʠʝ ʩ ʦʛʥʝʤ (36-46%%); 2) ʥʘʨʫʰʝʥʠʝ ʧʨʘʚʠʣ 

ʫʩʪʨʦʡʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ (25-20%%); 3) ʥʘʨʫʰʝʥʠʝ ʧʨʘʚʠʣ ʫʩʪʨʦʡʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʝʯʝʡ 

(18 ï 9%%); 4) ʧʦʜʞʦʛ (8,5 ï 10%%). 

ʉʨʝʜʠ ʦʙʲʝʢʪʦʚ ʧʦʞʘʨʦʚ ʥʘ ʟʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ ʞʠʣʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʧʨʠʭʦʜʠʪʩʷ ʙʦʣʝʝ ʜʚʫʭ ʪʨʝʪʝʡ ʠʭ ʦʙʱʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ (68- 73% ʚ 2005 ï 2013 ʛʛ.). ɺ ʵʪʫ ʢʘʪʝʛʦʨʠʶ ʚʢʣʶʯʝʥʳ ʢʘʢ ʞʠʣʳʝ ʧʦʤʝʱʝʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ (ʢʚʘʨʪʠʨʳ, 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʜʦʤʘ), ʪʘʢ ʠ ʤʝʩʪʘ ʩʝʟʦʥʥʦʛʦ ʠʣʠ ʚʨʝʤʝʥʥʦʛʦ ʧʨʦʞʠʚʘʥʠʷ (ʜʘʯʠ, ʛʦʩʪʠʥʠʮʳ, ʦʙʱʝʞʠʪʠʷ, ʚʘʛʦʥʯʠʢʠ ʠ 

ʪ.ʧ.) ʘ ʪʘʢʞʝ ʦʙʲʝʢʪʳ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʜʦʧʦʣʥʷʶʱʠʝ ʢʘʢ ʧʝʨʚʳʝ, ʪʘʢ ʠ ʚʪʦʨʳʝ (ʛʘʨʘʞʠ, 

ʙʘʥʠ, ʩʘʨʘʠ ʠ ʪ.ʧ).   



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 6 (48) ǐ ʏʘʩʪʴ 5 ǐ ʀʶʥʴ 

 

29 

 

ʆʙʦʟʥʘʯʝʥʥʳʝ ʚʳʰʝ ʣʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ ʧʦʞʘʨʦʚ ʚ ʞʠʣʦʤ ʩʝʢʪʦʨʝ ʠ ʧʦʞʘʨʦʚ ʧʦ ʥʝʦʩʪʦʨʦʞʥʦʩʪʠ ʭʘʨʘʢʪʝʨʥʳ 

ʜʣʷ  ʧʦʜʘʚʣʷʶʱʝʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʩʪʨʘʥ ʤʠʨʘ, ʨʘʩʧʦʣʘʛʘʶʱʠʭ ʧʦʞʘʨʥʦʡ ʩʪʘʪʠʩʪʠʢʦʡ, ʯʪʦ ʦʜʥʦʟʥʘʯʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦ ʥʝʩʣʫʯʘʡʥʦʡ ʠ çʫʩʪʦʡʯʠʚʦʡè ʠʭ ʩʚʷʟʠ ʩ ʩʦʮʠʫʤʦʤ, ʘ ʥʝ ʧʨʠʨʦʜʦʡ ʠ ʪʝʭʥʦʩʬʝʨʦʡ ʢʘʢ ʛʝʥʝʨʘʪʦʨʘʤʠ ʦʧʘʩʥʦʩʪʠ ʵʪʦʛʦ 

ʪʠʧʘ.  

ʇʨʠʯʠʥʳ ʠ ʫʩʣʦʚʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʜʠʥʘʤʠʢʠ ʯʘʩʪʦʪʳ ʪʝʭʥʦʩʬʝʨʥʳʭ ʧʦʞʘʨʦʚ. 

ʆʙʟʦʨ ʩʚʝʜʝʥʠʡ ʦʙ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥʘʭ, ʦʙʲʝʢʪʘʭ ʠ ʩʝʟʦʥʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʦʞʘʨʦʚ ʧʦʟʚʦʣʠʣʠ ʧʨʝʜʧʦʣʦʞʠʪʴ, 

ʯʪʦ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʠ ʜʣʠʪʝʣʴʥʦʩʪʴ ʭʦʣʦʜʥʦʛʦ ʧʝʨʠʦʜʘ ʙʫʜʫʪ ʚʝʜʫʱʠʤʠ ʧʨʠʯʠʥʘʤʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʯʘʩʪʦʪʳ 

ʪʝʭʥʦʩʬʝʨʥʳʭ ʧʦʞʘʨʦʚ ʧʦ ʩʫʙʲʝʢʪʘʤ ʈʌ ʚ ʛʦʜʦʚʦʤ ʮʠʢʣʝ. 

ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʧʦʢʘʟʘʣ, 

- ʯʪʦ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʨʝʛʠʦʥʘ (ʜʣʠʪʝʣʴʥʦʩʪʴ ʭʦʣʦʜʥʦʛʦ ʧʝʨʠʦʜʘ), ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʪʨʘʥʳ ʥʝ 

ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʯʘʩʪʦʪʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʦʚ. ʕʪʦʪ ʬʘʢʪ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʩʦʪʨʫʜʥʠʢʘʤʠ ɺʅʀʀʇʆ ʄʏʉ ʥʘ ʙʦʣʴʰʦʤ ʦʙʲʝʤʝ ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ 

ʣʦʢʘʣʴʥʳʤʠ ʧʨʠʚʷʟʢʘʤʠ ʜʘʥʥʳʭ. ʉʦʛʣʘʩʥʦ ʠʭ ʜʘʥʥʳʤ, ʜʣʷ ʈʌ ʚ ʮʝʣʦʤ ʢʣʠʤʘʪʠʯʝʩʢʠʡ ʬʘʢʪʦʨ (ʚ ʦʩʥʦʚʥʦʤ - 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʜʣʠʪʝʣʴʥʦʩʪʴ ʟʘʣʝʛʘʥʠʷ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ) ʦʙʲʷʩʥʷʶʪ ʜʦ 50% ʜʠʩʧʝʨʩʠʠ ʯʘʩʪʦʪʳ ʧʦʞʘʨʦʚ 

[11]. 

- ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʨʝʛʠʦʥʘ ʚ ʦʙʟʦʨʥʦʤ ʤʘʩʰʪʘʙʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʷʚʣʷʝʪʩʷ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʩʫʙʲʝʢʪʦʚ ʈʌ ʩ ʦʜʥʠʤ ʠʣʠ ʜʚʫʤʷ ʩʝʟʦʥʘʤʠ ʚʦʟʨʘʩʪʘʥʠʷ ʯʘʩʪʦʪʳ ʧʦʞʘʨʦʚ. 

ɹʠʤʦʜʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʨʝʛʠʦʥʦʚ ʩ ʫʤʝʨʝʥʥʳʤ ʠʣʠ ʫʤʝʨʝʥʥʦ-

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ ʢʣʠʤʘʪʦʤ. ʋʥʠʤʦʜʘʣʴʥʦʩʪʴ ʪʷʛʦʪʝʝʪ ʢ ʨʝʛʠʦʥʘʤ ʩ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ ʠ ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ 

ʢʣʠʤʘʪʦʤ.  ʅʝʟʥʘʯʠʪʝʣʴʥʦʩʪʴ ʚʥʫʪʨʠʛʦʜʦʚʦʡ ʘʤʧʣʠʪʫʜʳ ʠʟʤʝʥʝʥʠʷ ʯʘʩʪʦʪʳ ʧʦʞʘʨʦʚ ʧʦ ʩʝʟʦʥʘʤ (5-6%% ʚ 

ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʨʝʛʠʦʥʦʚ) ʷʚʣʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʩʣʘʙʦʩʪʠ ʚʣʠʷʥʠʷ ʧʨʠʨʦʜʥʳʭ ʧʨʠʯʠʥ 

ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʯʘʩʪʦʪʳ ʧʦʞʘʨʦʚ ʧʦ ʨʝʛʠʦʥʘʤ ʩʪʨʘʥʳ. 

-  ʠʟʤʝʥʝʥʠʷ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʯʘʩʪʦʪʳ ʧʦʞʘʨʦʚ ʧʦ ʩʝʟʦʥʘʤ (ʢʚʘʨʪʘʣʘʤ) ʛʦʜʘ ʤʝʞʜʫ ʛʦʨʦʜʦʤ ʠ ʩʝʣʦʤ ʬʠʢʩʠʨʫʶʪ 

ʟʥʘʯʠʤʦʝ ʚʣʠʷʥʠʝ ʥʘ ʥʝʝ ʩʝʟʦʥʥʳʭ ʤʠʛʨʘʮʠʡ ʥʘʩʝʣʝʥʠʷ.   

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʚʷʟʠ ʯʘʩʪʦʪʳ ʧʦʞʘʨʦʚ ʩ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ ʧʦʢʘʟʘʣ, ʯʪʦ, ʢʘʢ ʜʣʷ ʛʦʨʦʜʩʢʦʛʦ, 

ʪʘʢ ʠ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʦ ʨʝʛʠʦʥʦʚ ʩʦ ʟʥʘʯʠʤʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʧʘʨʥʦʡ ʢʦʨʨʝʣʷʮʠʠ (rü0,5) ï ʤʝʥʝʝ 

ʧʦʣʦʚʠʥʳ (47% ʜʣʷ ʛʦʨʦʜʦʚ ʠ 48% ʜʣʷ ʩʝʣ). ʇʨʠ ʵʪʦʤ ʜʣʷ ʦʙʝʠʭ ʚʳʙʦʨʦʢ ʦʪʤʝʯʘʶʪʩʷ ʢʘʢ ʟʥʘʯʠʤʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ, 

ʪʘʢ ʠ ʟʥʘʯʠʤʳʝ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʚʷʟʠ.   

ɼʘʣʴʥʝʡʰʠʡ ʘʥʘʣʠʟ ʩʚʷʟʠ ʯʘʩʪʦʪʳ ʧʦʞʘʨʦʚ ʩ ʯʠʩʣʝʥʥʦʩʪʴʶ ʥʝʢʦʪʦʨʳʭ ʢʘʪʝʛʦʨʠʡ  ʥʘʩʝʣʝʥʠʷ ʧʦʟʚʦʣʠʣ 

ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʢ ʪʘʢʦʚʳʤ ʦʪʥʦʩʷʪʩʷ: ʘ) ʢʨʠʤʠʥʘʣʠʪʝʪ (r=0.89) ʙ) ʘʣʢʦʛʦʣʠʢʠ (r=0,85); ʚ) ʢʦʥʪʠʥʛʝʥʪ ʦʙʠʪʘʪʝʣʝʡ 

ʠʥʪʝʨʥʘʪʦʚ ʜʣʷ ʧʨʝʩʪʘʨʝʣʳʭ ʠ ʠʥʚʘʣʠʜʦʚ (r=0,75); ʛ) ʥʘʩʝʣʝʥʠʝ, ʧʨʦʞʠʚʘʶʱʝʝ ʚ ʢʦʤʤʫʥʘʣʴʥʳʭ ʢʚʘʨʪʠʨʘʭ (r = 0,81) ʠ 

ʦʙʱʝʞʠʪʠʷʭ (r=0,71). ʀʟ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʣʷ ʧʦʩʣʝʜʥʠʭ ʜʝʩʷʪʠ ʣʝʪ ʥʘ ʯʘʩʪʦʪʫ ʧʦʞʘʨʦʚ ʟʥʘʯʠʤʦ ʚʣʠʷʝʪ 

ʫʨʦʚʝʥʴ ʬʘʢʪʠʯʝʩʢʦʛʦ ʢʦʥʝʯʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʜʦʤʦʭʦʟʷʡʩʪʚ (r=0,8). ʋʢʘʟʘʥʥʳʝ ʢʘʪʝʛʦʨʠʠ ʥʘʩʝʣʝʥʠʷ ʟʥʘʯʠʤʦ ʩʚʷʟʘʥʳ 

ʩ ʯʘʩʪʦʪʦʡ ʧʦʞʘʨʦʚ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʦʩʪʩʦʚʝʪʩʢʦʛʦ ʚʨʝʤʝʥʠ. 

 ɺʤʝʩʪʝ ʩ ʪʝʤ, ʨʷʜ ʧʦʢʘʟʘʪʝʣʝʡ, ʠʤʝʚʰʠʭ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʚ ʵʧʦʭʫ ʨʘʜʠʢʘʣʴʥʦʡ ʣʦʤʢʠ ʧʨʝʞʥʝʡ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʠ ʛʣʫʙʦʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʧʨʠʚʳʯʥʦʤ ʦʙʨʘʟʝ ʞʠʟʥʠ, ʢ ʩʝʨʝʜʠʥʝ ʧʝʨʚʦʛʦ ʜʝʩʷʪʠʣʝʪʠʷ 

21 ʚ. ʝʛʦ ʫʪʨʘʪʠʣʠ ʠ ʧʝʨʝʰʣʠ ʚ ʨʘʟʨʷʜ ʩʨʝʜʥʝ- ʠʣʠ ʤʘʣʦʟʥʘʯʠʤʳʭ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: ʘ) ʯʠʩʣʝʥʥʦʩʪʴ ʙʝʟʨʘʙʦʪʥʳʭ (ʚ 

ʘʙʩʦʣʶʪʥʳʭ ʮʠʬʨʘʭ ʠ ʚ %% ʦʪ ʵʢʦʥʦʤʠʯʝʩʢʠ ʘʢʪʠʚʥʦʛʦ ʥʘʩʝʣʝʥʠʷ); ʙ) ʫʨʦʚʝʥʴ ʜʫʰʝʚʳʭ ʜʦʭʦʜʦʚ (ʘʙʩʦʣʶʪʥʳʡ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʞʠʪʦʯʥʦʛʦ ʤʠʥʠʤʫʤʘ); ʚ) ʠʪʦʛ ʤʠʛʨʘʮʠʡ.  

ɸʥʘʣʠʟ ʚʣʠʷʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʨʝʛʠʦʥʦʚ (ʧʦ ʫʨʦʚʥʶ ʜʫʰʝʚʦʛʦ ʚʘʣʦʚʦʛʦ ʧʨʦʜʫʢʪʘ) ʥʘ ʯʘʩʪʦʪʫ 

ʧʦʞʘʨʦʚ, ʚʳʧʦʣʥʝʥʥʳʡ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 90-ʭ ʛʦʜʦʚ ʩʦʪʨʫʜʥʠʢʘʤʠ ɺʅʀʀʇʆ ʄʏʉ [12] ʚʳʷʚʠʣ ʥʘʣʠʯʠʝ 

ʧʨʷʤʦʣʠʥʝʡʥʦʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ ʣʠʰʴ ʜʣʷ ʛʨʫʧʧʳ ʨʝʛʠʦʥʦʚ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʜʫʰʝʚʳʤ ɺʈʇ (ʜʦ 100-

120 ʪʳʩ. ʨʫʙ./ʯʝʣ.). ʅʦ, ʢʘʢ ʜʣʷ ʥʠʭ, ʪʘʢ ʠ ʜʣʷ ʨʝʛʠʦʥʦʚ ʩ ɺʈʇ 120-450 ʪʳʩ. ʨʫʙ./ʯʝʣ. ʯʘʩʪʦʪʘ ʧʦʞʘʨʦʚ ʤʝʞʜʫ 

ʦʪʜʝʣʴʥʳʤʠ ʨʝʛʠʦʥʘʤʠ ʤʦʞʝʪ ʨʘʟʣʠʯʘʪʴʩʷ ʜʚʫʢʨʘʪʥʦ. 

ʂʘʨʪʦʛʨʘʤʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ  ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʞʘʨʦʚ ʧʦ ʩʫʙʲʝʢʪʘʤ ʈʌ ʦʪʨʘʞʘʝʪ ʩʣʦʞʥʦʝ ʩʦʯʝʪʘʥʠʝ 

ʠʭ ʥʘʩʝʣʝʥʥʦʩʪʠ, ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ (ʨʠʩ. 1).  

ʅʘʣʠʯʥʘʷ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʚʩʝʜʥʝʚʥʦʛʦ 

ʧʦʚʝʜʝʥʠʷ ʥʘʩʝʣʝʥʠʷ, ʩʫʱʝʩʪʚʝʥʥʳʭ ʜʣʷ ʯʘʩʪʦʪʳ ʧʦʞʘʨʦʚ (ʪ.ʝ. ʦ ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʡ ʧʨʠʯʠʥʘʭ ʠ ʫʩʣʦʚʠʷʭ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʩʣʝʜʥʠʭ). ʕʪʠ ʨʘʟʣʠʯʠʷ ʬʠʢʩʠʨʫʶʪʩʷ ʧʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʛʦʨʦʜʩʢʦʡ ʠ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʨʷʜʘ 

ʨʝʛʠʦʥʦʚ, ʘ ʪʘʢʞʝ ʚ ʥʝʢʦʪʦʨʳʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ ʯʘʩʪʦʪʳ ʧʦʞʘʨʦʚ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ 

ʢʨʘʷ, ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʯʘʝʚʦ-ʏʝʨʢʝʩʠʷ ʠ ʏʝʯʝʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʨʘʚʦʤʦʯʥʳʤ ʩʚʷʟʳʚʘʪʴ ʩ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 6 (48) ǐ ʏʘʩʪʴ 5 ǐ ʀʶʥʴ 
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ʈʠʩ. 1 ï ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʯʘʩʪʦʪʘ ʧʦʞʘʨʦʚ (ʰʪ.) ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʪʦʧʠʪʝʣʴʥʦʛʦ ʩʝʟʦʥʘ (ʠʟʦʣʠʥʠʠ) 

 

 ʚʳʩʦʢʦʡ ʩʦʭʨʘʥʥʦʩʪʴʶ ʪʨʘʜʠʮʠʦʥʥʳʭ ʥʦʨʤ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʷʚʣʷʶʱʠʭʩʷ 

ʬʘʢʪʦʨʘʤʠ ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʦʚ. ʕʪʦ ʞʝ ʦʙʲʷʩʥʝʥʠʝ ʜʦʧʫʩʪʠʤʦ ʠ ʜʣʷ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ 

ʶʞʥʦʨʫʩʩʢʠʭ (ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʢʨʘʡ, ɸʩʪʨʘʭʘʥʩʢʘʷ ʦʙʣʘʩʪʴ) ʨʝʛʠʦʥʦʚ ʩ ʨʘʟʚʠʪʳʤ çʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤè ʦʙʨʘʟʦʤ 

ʞʠʟʥʠ ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʨʝʩʧʫʙʣʠʢ (ɼʘʛʝʩʪʘʥ, ʊʘʪʘʨʩʪʘʥ). ɼʣʷ ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ, ʩʝʣʴʩʢʘʷ ʤʝʩʪʥʦʩʪʴ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʛʦʨʦʜʩʢʦʡ ʚʳʜʝʣʷʝʪʩʷ ʧʦʥʠʞʝʥʥʳʤ ʧʨʦʮʝʥʪʦʤ ʧʦʞʘʨʦʚ ʧʦ ʥʝʦʩʪʦʨʦʞʥʦʩʪʠ ʠ ʧʦʜʞʦʛʦʚ. 

ɿʘʢʣʶʯʝʥʠʝ. 

ʊʝʭʥʦʩʬʝʨʥʳʝ ʧʦʞʘʨʳ ï ʥʝʦʪʲʝʤʣʝʤʳʡ ʧʨʦʮʝʩʩ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʝʭʥʦʩʬʝʨʳ, ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʱʠʡ ʥʘ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʚʩʝʡ ʩʦʮʠʦʧʨʠʨʦʜʥʦʡ ʩʠʩʪʝʤʳ. ɺʝʜʫʱʝʡ ʛʨʫʧʧʦʡ ʧʨʠʯʠʥ, ʦʧʨʝʜʝʣʷʶʱʝʡ ʯʘʩʪʦʪʫ ʠʭ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʷʚʣʷʶʪʩʷ ʩʦʮʠʦʛʝʥʥʳʝ. ʉʨʝʜʠ ʥʠʭ ʦʩʦʙʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʧʨʠʯʠʥʘʤ ʧʦʚʝʜʝʥʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʚ 

ʪʦʤ ʯʠʩʣʝ ï ʢʫʣʴʪʫʨʥʦ ʦʙʫʩʣʦʚʣʝʥʥʳʤ, ʯʪʦ ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʢ ʘʥʘʣʠʟʫ ʝʛʦ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʨʘʟʣʠʯʠʡ. ʕʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʙʣʠʞʘʡʰʝʡ ʧʝʨʩʧʝʢʪʠʚʝ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʛʝʦʛʨʘʬʠʠ ʪʝʭʥʦʩʬʝʨʥʦʛʦ ʨʠʩʢʘ. 

ʊʝʭʥʦʩʬʝʨʥʳʝ ʧʦʞʘʨʳ ʢʘʢ ʬʘʢʪʦʨ ʨʠʩʢʘ  ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ ʘʢʪʫʘʣʴʥʳ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʚʦʠʤ 

ʩʦʮʠʘʣʴʥʳʤ  ʫʱʝʨʙʦʤ, ʦʮʝʥʢʘ ʚʝʣʠʯʠʥʳ ʢʦʪʦʨʦʛʦ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʚʘʨʠʘʮʠʡ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚʪʦʨʦʡ 

ʘʢʪʫʘʣʴʥʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʟʘʜʘʯʝʡ ʙʣʠʞʘʡʰʝʛʦ ʚʨʝʤʝʥʠ. 
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ʂʦʤʘʨʦʚʘ ʅ.ɸ. 

ɼʦʮʝʥʪ, ʢʘʥʜʠʜʘʪ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ, ʉʝʚʝʨʦ-ʆʩʝʪʠʥʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʂ.ʃ. ʍʝʪʘʛʫʨʦʚʘ 

ʕʂʆʊʋʈʀʉʊʉʂɸʗ ʄɸʈʂɽʊʀʅɻʆɺɸʗ  ʉʊʈɸʊɽɻʀʗ ʉɽɺɽʈʆ-ʆʉɽʊʀʅʉʂʆɻʆ  ɿɸʇʆɺɽɼʅʀʂɸ 

Abstract 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʘʨʢʝʪʠʥʛ ʚ ʪʫʨʠʟʤʝ ʢʘʢ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʢʘʪʝʛʦʨʠʷ ï ʚ ʯʸʤ ʥʫʞʜʘʶʪʩʷ ʪʫʨʠʩʪʳ, 

ʯʪʦ ʠʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠ ʧʨ. ʇʦʢʘʟʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʤʘʨʢʝʪʠʥʛʘ ʚ ʪʫʨʠʟʤʝ ʚ ʉʆɻʇɿ ʢʘʢ ʧʦʰʘʛʦʚʳʡ ʧʨʦʮʝʩʩ, ʛʜʝ 

ʧʝʨʚʳʝ ʰʘʛʠ (ʠʟʫʯʝʥʠʝ, ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʦʙʲʝʢʪʦʚ ʦʩʤʦʪʨʘ) ʩʜʝʣʘʥʳ ʟʘʜʦʣʛʦ ʜʦ ʠʟʤʝʥʝʥʠʡ ʚ ʟʘʢʦʥʝ ʦʙ ʆʆʇʊ ï ʚ 80-ʝ 

ʠ 90-ʝ ʛʦʜʳ XX ʩʪʦʣʝʪʠʷ. ʇʦ ʦʮʝʥʢʝ ʩʧʨʦʩʘ ʥʘ ʵʢʦʪʫʨʠʩʪʩʢʠʝ ʧʨʦʛʨʘʤʤʳ, ʛʜʝ ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʥʦ ʧʦʩʝʱʝʥʠʶ 

ʢʘʨʩʪʦʚʳʭ ʧʝʱʝʨ, ʧʨʝʜʣʦʞʝʥʳ ʧʨʦʝʢʪ ʇʨʦʛʨʘʤʤʳ ʧʨʠʢʣʶʯʝʥʯʝʩʢʦʡ ʵʢʩʢʫʨʩʠʠ ʚ ʐʫʙʠ-ʅʳʭʘʩʩʢʫʶ ʧʝʱʝʨʫ (ʥʘ 7 

ʯʘʩʦʚ, ʩ ʧʝʨʝʭʦʜʦʤ ʧʦ 3 ʟʘʧʦʚʝʜʥʳʤ ʫʯʘʩʪʢʘʤ ï ʣʝʩ, ʩʢʘʣʴʥʳʡ ʫʯʘʩʪʦʢ, ʧʝʱʝʨʘ) ʠ ʧʨʠʤʝʨʥʘʷ ʢʘʣʴʢʫʣʷʮʠʷ ʩʪʦʠʤʦʩʪʠ 

ʵʪʦʡ ʫʩʣʫʛʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʨʢʝʪʠʥʛ ʚ ʪʫʨʠʟʤʝ, ʵʢʦʪʝʭʥʦʣʦʛʠʠ, ʟʘʧʦʚʝʜʥʠʢ, ʨʝʩʧʦʥʜʝʥʪʳ, ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʝ. 
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ECOTOURISTIC MARKETING STRATEGY OF NORTH OSSETIAN NATURE RESERVE  

Abstract 

The paper deals with marketing in tourism as economic category ï demand from tourists and what is being supplied. 

Peculiarities of tourism marketing are shown in North Ossetian Nature Reserve as step-by-step process, where first steps 

(study, making inventory of the objects) have been done long before changes in law on designated conservation areas, in 

1980s-90s. According to evaluation of demand for eco-touristic programs, where preference was given to visiting karst caves, 

a project of Program of adventurous excursion to Shubi-Nykhas Cave is suggested (for 7 hours, with hiking along territory of 

the nature reserve ï forest, cliff area, cave) with approximate calculation of this service. 

Keywords: marketing in tourism, eco-technologies, nature reserve, respondents, pricing. 

 

ʦʛʣʘʩʥʦ çʈʝʢʨʝʘʮʠʦʥʥʦʡ ʛʝʦʛʨʘʬʠʠè ɸ.ɼ. ʅʠʢʦʣʘʝʥʢʦ (2001), ʘʢʪʠʚʥʳʡ ʪʫʨʠʟʤ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʨʘʡʦʥʳ, 

ʧʦʜʣʝʞʘʱʠʝ ʦʩʚʦʝʥʠʶ ʚ ʩʠʣʫ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʠ ʧʨʝʜʧʦʩʳʣʦʢ, ʯʪʦ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʚʷʟʘʥʦ 

ʠʤʝʥʥʦ ʩ ʦʩʚʦʝʥʠʝʤ ʪʝʨʨʠʪʦʨʠʡ, ʘ ʥʝ ʩ ʦʪʜʳʭʦʤ (ʨʝʢʨʝʘʮʠʝʡ) ʚʦʦʙʱʝ. ʇʨʝʜʧʦʩʳʣʢʦʡ ʠʟʤʝʥʝʥʠʷ ʛʝʦʛʨʘʬʠʠ 

ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʈʦʩʩʠʠ ʷʚʠʣʠʩʴ (ʥʘʨʷʜʫ ʩʦ ʩʤʝʥʦʡ ʦʙʱʝʩʪʚʝʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʬʦʨʤʘʮʠʠ ʚ ʢʦʥʮʝ XX 

ʩʪʦʣʝʪʠʷ) ʠʟʤʝʥʝʥʠʷ ʠ ʜʦʧʦʣʥʝʥʠʷ (ʧʦʩʣʝʜʥʠʝ ï ʦʪ 13.07.15 ʛ.) ʚ ʌʝʜʝʨʘʣʴʥʦʤ ʟʘʢʦʥʝ (ʌɿ) çʆʙ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ 

ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭè ʦʪ 14.03.1995 ʛ. ˉ33-ʌɿ, ʢʘʩʘʶʱʠʝʩʷ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ ʥʘ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ (ʆʆʇʊ). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʦʚʝʜʥʠʢʘ ʌɿ ʨʘʟʨʝʰʘʝʪʩʷ: ʨʘʟʚʠʪʠʝ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ 

ʪʫʨʠʟʤʘ (ʩʪʘʪʴʷ 9, ʧʫʥʢʪ 2 ʝ), ʚʟʠʤʘʥʠʝ ʧʣʘʪʳ ʩ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ ʟʘ ʧʦʩʝʱʝʥʠʝ (ʩʪʘʪʴʷ 9, ʧʫʥʢʪ 5), ʨʘʟʤʝʱʝʥʠʝ 

ʦʙʲʝʢʪʦʚ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤ ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ï ʙʠʦʩʬʝʨʥʳʝ ʟʘʧʦʚʝʜʥʠʢʠ (ʩʪʘʪʴʷ 

10, ʧʫʥʢʪ 4). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʣʠ ʥʦʚʳʝ ʩʪʘʥʜʘʨʪʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʪʦʤ, ʢʘʢ ʠ ʛʜʝ ʩʣʝʜʫʝʪ ʦʪʜʳʭʘʪʴ. 

ʉʬʦʨʤʠʨʦʚʘʣʠʩʴ ʠ ʧʨʦʜʦʣʞʘʶʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʥʦʚʳʝ ʪʫʨʠʩʪʩʢʠʝ ʧʦʪʦʢʠ.  

ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʩʦʭʨʘʥʷʝʪ ʩʚʦʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʤʘʨʢʝʪʠʥʛ ʚ ʪʫʨʠʟʤʝ ʢʘʢ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʢʘʪʝʛʦʨʠʷ. ʄʘʨʢʝʪʠʥʛʦʚʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʜʘʝʪ ʦʪʚʝʪʳ ʥʘ ʚʦʧʨʦʩʳ ʪʦʚʘʨʥʦʛʦ (ʫʩʣʫʛ) ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʤʝʞʜʫ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʠ 

ʧʦʪʨʝʙʠʪʝʣʝʤ, ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʚ ʯʝʤ ʥʫʞʜʘʶʪʩʷ ʪʫʨʠʩʪʳ ʠ ʯʪʦ ʠʤ ʧʨʝʜʣʘʛʘʝʪʩʷ. ʈʘʟʚʠʪʠʝ ʪʫʨʠʟʤʘ ʥʘ 

ʆʆʇʊ ʪʨʝʙʫʝʪ ʦʩʦʙʝʥʥʦ ʪʱʘʪʝʣʴʥʦ ʧʨʦʜʫʤʘʥʥʳʭ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʰʘʛʦʚ ï ʦʪ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ 

ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʝʡ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʪʝʛʦʨʠʡ ʧʦʩʝʪʠʪʝʣʝʡ, ʦʮʝʥʢʠ ʩʧʨʦʩʘ ʥʘ ʵʢʦʪʫʨʠʩʪʩʢʠʝ ʧʨʦʛʨʘʤʤʳ ʤʝʪʦʜʘʤʠ 

ʦʧʨʦʩʘ ʠ ʥʘʙʣʶʜʝʥʠʷ, ʜʦ ʘʥʘʣʠʟʘ ʢʦʥʢʫʨʝʥʮʠʠ, ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʦʜʚʠʞʝʥʠʷ ʪʫʨʧʨʦʜʫʢʪʘ, ʨʘʩʩʯʠʪʘʥʥʦʛʦ ʥʘ ʧʨʠʝʤ 

ʤʘʣʦʛʦ ʯʠʩʣʘ ʪʫʨʠʩʪʦʚ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʪʫʨʘʭ (ɼʫʨʦʚʠʯ, 2003; ʃʝʜʦʚʩʢʠʭ ʠ ʜʨ., 2002; ʌɿ, 2015).   
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ɹʘʟʦʡ ʨʘʟʚʠʪʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʥʘ 29,5 ʛʘ ʟʘʧʦʚʝʜʥʳʭ ʟʝʤʝʣʴ ʉʝʚʝʨʦ-ʆʩʝʪʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ (ʉʆɻʇɿ) ʷʚʣʷʝʪʩʷ ʙʦʛʘʪʩʪʚʦ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʧʨʝʜʝʣʘʭ ʝʛʦ ʪʝʨʨʠʪʦʨʠʠ 

ʥʘ ʩʝʚʝʨʥʦʤ ʤʘʢʨʦʩʢʣʦʥʝ ʎʝʥʪʨʘʣʴʥʦʛʦ ʂʘʚʢʘʟʘ.  

ʅʘʫʯʥʳʤ ʦʪʜʝʣʦʤ ʉʆɻʇɿ ʧʝʨʚʳʝ ʤʘʨʢʝʪʠʥʛʦʚʳʝ  ʰʘʛʠ ʩʜʝʣʘʥʳ  ʟʘʜʦʣʛʦ ʜʦ ʠʟʤʝʥʝʥʠʡ ʚ ʟʘʢʦʥʝ ʦʙ ʆʆʇʊ. 

ʀʟʫʯʝʥʳ ʨʘʩʪʝʥʠʷ (ɸʤʠʨʭʘʥʦʚ, 1978; ʇʦʧʦʚ 1986, 1991; ʂʦʤʞʘ, 1993, 1999; ʂʦʤʞʘ ʠ ʜʨ.,1993 ʘ) ʠ ʞʠʚʦʪʥʳʝ 

(ʂʦʤʘʨʦʚ, 1995; ʂʦʤʘʨʦʚ ʠ ʜʨ., 2000; ɺʝʡʥʙʝʨʛ ʠ ʜʨ., 2000), ʠʩʩʣʝʜʦʚʘʥʘ ʐʫʙʠ-ʅʳʭʘʩʢʘʷ ʢʘʨʩʪʦʚʘʷ  ʧʝʱʝʨʘ 

(ɼʝʨʝʚʱʠʢʦʚʘ-ʂʦʤʘʨʦʚʘ ʠ ʜʨ., 1984). ʇʨʦʚʝʜʝʥʘ ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʧʨʠʨʦʜʥʳʭ ʠ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʳʭ ʦʙʲʝʢʪʦʚ (ʇʦʧʦʚ, 

1994, 2006, 2008). ʆʩʫʱʝʩʪʚʣʝʥ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʨʝʢʨʝʘʮʠʦʥʥʦ-ʦʩʚʦʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚ 

ʦʭʨʘʥʥʦʡ ʟʦʥʝ ʉʆɻʇɿ ʩ ʨʘʩʯʝʪʦʤ ʜʦʧʫʩʪʠʤʳʭ ʥʘʛʨʫʟʦʢ ʥʘ ʨʘʟʥʳʝ ʪʠʧʳ ʛʦʨʥʦʛʦ ʣʝʩʘ ʠ ʣʫʛʘ  ʤʝʪʦʜʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʠ ʜʨ. (ʂʦʤʘʨʦʚʘ, 2000). ɺ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ 2016 ʛ.  ʩʨʝʜʠ  ʩʪʫʜʝʥʪʦʚ ʉʝʚʝʨʦ-ʆʩʝʪʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʂ.ʃ. ʍʝʪʘʛʫʨʦʚʘ (ʉʆɻʋ) ʠ ʜʨʫʛʠʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ ʈʉʆ-ɸ ʧʨʦʚʝʜʝʥ ʦʧʨʦʩ  (ʧʨʷʤʦʝ 

ʠʥʪʝʨʚʴʶʠʨʦʚʘʥʠʝ).  ʈʝʩʧʦʥʜʝʥʪʘʤ ʧʨʝʜʣʘʛʘʣʦʩʴ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩ ï ʢʘʢʦʡ (ʠʝ) ʠʟ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʧʨʠʨʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ ʉʆɻʇɿ (ʣʝʜʥʠʢʠ, ʚʦʜʦʧʘʜʳ, ʩʪʘʣʘʢʪʠʪʦʚʳʝ ʧʝʱʝʨʳ, ʣʝʩʥʳʝ ʤʘʩʩʠʚʳ, ʦʟʝʨʘ, ʛʨʦʪʳ, ʤʠʥʝʨʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ, 

ʙʦʣʦʪʘ ʠ ʜʨ. ï ʚʩʝʛʦ ʦʢʦʣʦ 99 ʦʙʲʝʢʪʦʚ) ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʨʠʚʣʝʢʘʝʪ (ʶʪ) ʠʭ ʜʣʷ ʧʦʩʝʱʝʥʠʷ ʠ ʦʩʤʦʪʨʘ. 60,8% ʦʪ 

ʦʙʱʝʛʦ ʯʠʩʣʘ ʦʧʨʦʰʝʥʥʳʭ (460 ʯʝʣ.) ʦʪʜʘʣʠ ʧʨʝʜʧʦʯʪʝʥʠʝ ʢʘʨʩʪʦʚʳʤ ʧʝʱʝʨʘʤ, 19,5% ï ʣʝʜʥʠʢʘʤ, 15,2% ï 

ʚʦʜʦʧʘʜʘʤ, ʤʝʥʝʝ 1%  ï ʦʩʪʘʣʴʥʳʤ ʦʙʲʝʢʪʘʤ, ʪ. ʝ. ʠʥʪʝʨʝʩ ʥʘʧʨʘʚʣʝʥ ʙʦʣʴʰʝ ʚ ʩʪʦʨʦʥʫ ʵʢʩʪʨʝʤʘʣʴʥʦʛʦ 

ʧʨʠʢʣʶʯʝʥʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ. ʆʧʨʦʰʝʥʦ ʙʦʣʴʰʝ ʤʦʣʦʜʳʭ (ʦʪ 18 ʜʦ 22 ʣʝʪ ʚʦʟʨʘʩʪʦʤ) ʣʶʜʝʡ (65%), ʧʦʩʢʦʣʴʢʫ 

ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʪʫʨʠʟʤ ʥʘ ʆʆʇʊ ï ʵʪʦ ʧʝʨʝʤʝʱʝʥʠʝ ʧʦ ʪʨʦʧʘʤ ʧʝʨʝʩʝʯʝʥʥʦʡ ʛʦʨʥʦʡ ʤʝʩʪʥʦʩʪʠ, ʯʪʦ ʧʦʜ ʩʠʣʫ ʯʘʱʝ 

ʤʦʣʦʜʳʤ ʠ ʬʠʟʠʯʝʩʢʠ ʧʦʜʛʦʪʦʚʣʝʥʥʳʤ ʣʶʜʷʤ. ʕʢʦʪʨʦʧʳ ʢ ʚʦʜʦʧʘʜʘʤ ʨʝʢʠ ʐʘʛʘʮʠʢʦʤʜʦʥ ʠ ʎʝʡʩʢʦʤʫ ʣʝʜʥʠʢʫ ʚ 

ʉʆɻʇɿ ʫʞʝ ʦʪʢʨʳʪʳ ʜʣʷ ʧʦʩʝʱʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ 2012 ʠ 2014 ʛʛ. ʇʦ ʦʮʝʥʢʝ ʩʧʨʦʩʘ ʥʘ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ 

ʧʨʠʨʦʜʥʳʝ ʦʙʲʝʢʪʳ ʨʘʟʨʘʙʦʪʘʥʘ ʇʨʦʛʨʘʤʤʘ ʧʨʠʨʦʜʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʧʨʠʢʣʶʯʝʥʯʝʩʢʦʡ ʵʢʩʢʫʨʩʠʠ çʊʘʠʥʩʪʚʝʥʥʳʡ 

ʤʠʨ ʯʫʜʝʩè ï ʧʦ ʟʘʣʘʤ ʠ ʢʦʨʠʜʦʨʘʤ çʐʫʙʠ-ʅʳʭʘʩʢʦʡ ʢʘʨʩʪʦʚʦʡ ʧʦʣʦʩʪʠ ʚ ʫʨʦʯʠʱʝ çʐʫʙʠè ʉʝʚʝʨʦ-ʆʩʝʪʠʥʩʢʦʛʦ 

ʟʘʧʦʚʝʜʥʠʢʘ. ʇʨʦʛʨʘʤʤʘ ʨʘʩʩʯʠʪʘʥʘ ʥʘ ʩʝʤʴ ʯʘʩʦʚ.                                                   

 

çʊʘʠʥʩʪʚʝʥʥʳʡ ʤʠʨ ʯʫʜʝʩè 

(ʮʝʣʝʚʘʷ ʢʘʪʝʛʦʨʠʷ: ʨʦʩʩʠʷʥʝ, ʥʝʩʧʝʮʠʘʣʠʩʪʳ, ʣʶʙʠʪʝʣʠ ʧʨʠʨʦʜʳ) 

 

ʋʚʣʝʢʘʪʝʣʴʥʦʝ ʧʫʪʝʰʝʩʪʚʠʝ ʚ ʟʘʧʦʚʝʜʥʳʡ ʫʛʦʣʦʢ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʧʨʠʨʦʜʳ ʉʢʘʣʠʩʪʦʛʦ ʭʨʝʙʪʘ ï ʯʝʨʝʟ 

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʡ ʣʝʩ ʢ ʫʨʦʯʠʱʫ ʂʨʦʡʛʦʤ ʠ ʐʫʙʠ-ʅʳʭʘʩʢʦʡ ʧʝʱʝʨʝ. ɿʘʛʘʜʦʯʥʘ ʧʨʠʨʦʜʘ ʥʠʞʥʝʡ ʪʨʝʪʠ ʉʢʘʣʠʩʪʦʛʦ 

ʭʨʝʙʪʘ ʚ ɸʣʘʛʠʨʩʢʦʤ ʫʱʝʣʴʝ ï ʛʨʘʙʦʚʦ-ʙʫʢʦʚʳʡ ʣʝʩ ʩ ʧʨʠʤʝʩʴʶ ʣʠʧʳ, ʷʩʝʥʷ, ʠʣʴʤʘ, ʦʜʠʥʦʯʥʳʤʠ  ʩʦʩʥʘʤʠ ʠ ʠʥʦʛʜʘ 

ʪʠʩʦʤ ʷʛʦʜʥʳʤ ʥʘ ʚʳʭʦʜʘʭ ʩʢʘʣ, ʤʠʨ ʧʝʚʯʠʭ ʧʪʠʮ, ʷʨʢʠʭ ʙʘʙʦʯʝʢ ʠ ʪʘʢʠʭ ʟʥʘʢʦʤʳʭ ʠ ʜʦʙʨʳʭ ʧʦ ʜʝʪʩʢʠʤ ʩʢʘʟʢʘʤ 

ʟʚʝʨʝʡ, ʢʘʢ ʤʝʜʚʝʜʴ, ʢʘʙʘʥ, ʢʦʩʫʣʷ, ʢʫʥʠʮʘ. ʆʜʥʘʢʦ ʚ ʧʨʠʨʦʜʝ ʵʪʠ ʟʚʝʨʠ ʞʠʚʫʪ ʧʦ ʩʚʦʠʤ ʩʫʨʦʚʳʤ ʟʘʢʦʥʘʤ ʠ ʯʝʣʦʚʝʢʫ 

ʥʝʦʙʭʦʜʠʤʦ ʵʪʦ ʧʦʤʥʠʪʴ.  

ɺʳ ʧʦʩʝʪʠʪʝ ʪʨʠ ʨʘʟʥʳʭ ʧʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʫʛʦʣʢʘ ï ʩʥʘʯʘʣʘ ʙʫʢʦʚʳʡ ʠ ʤʦʣʦʜʦʡ ʦʣʴʭʦʚʳʡ ʣʝʩ ʧʦ ʧʨʘʚʦʤʫ ʙʦʨʪʫ 

ʫʱʝʣʴʷ (ʧʨʦʪʷʞʝʥʥʦʩʪʴ 1,5 ʢʤ). ʇʦʩʣʝ ʧʝʨʝʭʦʜʘ ʨʫʯʴʷ ʚ ʫʨʦʯʠʱʝ ʂʨʦʡʛʦʤ, ʧʦʧʘʜʝʪʝ ʥʘ ʩʢʘʣʴʥʳʡ ʫʯʘʩʪʦʢ 

(ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 0,25 ʢʤ), ʥʘʜ ʢʦʪʦʨʳʤ ʚʳʜʝʣʷʶʪʩʷ ʚʝʨʪʠʢʘʣʴʥʦ ʧʦʩʪʘʚʣʝʥʥʳʝ ʧʣʘʩʪʳ ʠʟʚʝʩʪʥʷʢʦʚ ï ʪʝʢʪʦʥʠʯʝʩʢʠʡ 

ʧʘʤʷʪʥʠʢ çʂʘʤʝʥʥʘʷ ʢʥʠʛʘè, ʘ ʚʧʝʨʝʜʠ ʫʞʝ ʙʫʜʝʪ ʧʨʦʩʤʘʪʨʠʚʘʪʴʩʷ ʚʭʦʜ-ʱʝʣʴ ʚ ʩʪʘʣʘʢʪʠʪʦʚʫʶ  ʜʚʫʭʲʷʨʫʩʥʫʶ ʧʝʱʝʨʫ 

(ʦʙʱʝʡ ʜʣʠʥʦʡ ʙʦʣʝʝ 1 ʢʤ). ʂʘʨʩʪʦʚʘʷ ʧʦʣʦʩʪʴ ï ʫʜʠʚʠʪʝʣʴʥʳʡ ʧʨʠʨʦʜʥʳʡ ʤʠʨ ʩ ʰʠʨʦʢʠʤʠ ʟʘʣʘʤʠ ʠ ʧʨʦʭʦʜʘʤʠ, 

ʩʠʣʴʥʦ ʥʘʢʣʦʥʝʥʥʳʤʠ ʩʪʝʥʘʤʠ, ʦʙʠʣʠʝʤ ʩʪʘʣʘʢʪʠʪʦ-ʩʪʘʣʘʛʤʠʪʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʠ çʢʨʘʩʥʦʢʥʠʞʥʳʤʠè, ʧʨʠʯʫʜʣʠʚʦʛʦ 

ʚʠʜʘ, ʣʝʪʫʯʠʤʠ ʤʳʰʘʤʠ (ʦʩʪʨʦʫʭʠʤʠ ʥʦʯʥʠʮʘʤʠ, ʤʘʣʳʤ ʠ ʙʦʣʴʰʠʤ ʧʦʜʢʦʚʦʥʦʩʘʤʠ, ʩʝʨʳʤ ʫʰʘʥʦʤ ʠ ʜʨ.).  

ɿʥʘʢʦʤʩʪʚʦ ʩ ʟʘʧʦʚʝʜʥʦʡ ʧʨʠʨʦʜʦʡ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʩʦʪʨʫʜʥʠʢʦʚ ʟʘʧʦʚʝʜʥʠʢʘ, ʥʘʩʣʘʞʜʝʥʠʝ ʛʦʨʥʳʤʠ 

ʧʝʡʟʘʞʘʤʠ, ʠʭ ʬʦʪʦ- ʠ ʚʠʜʝʦʩʲʝʤʢʘ. ɹʣʘʛʦʜʘʨʷ ʥʝʫʢʦʩʥʠʪʝʣʴʥʦʤʫ ʩʦʙʣʶʜʝʥʠʶ ʵʢʦʪʝʭʥʦʣʦʛʠʡ (çʥʝ ʰʫʤʝʪʴè ʠ ʧʨ.), 

ɺʳ ʤʦʞʝʪʝ ʨʘʩʩʯʠʪʳʚʘʪʴ ʠ ʥʘ ʫʜʘʯʥʳʡ ʢʘʜʨ ʦʙʲʝʢʪʘ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ  (ɺʝʡʥʙʝʨʛ ʠ ʜʨ., 2000; ʇʦʧʦʚ, 2008; 

ɼʝʨʝʚʱʠʢʦʚʘ-ʂʦʤʘʨʦʚʘ ʠ ʜʨ., 1984; ʂʦʤʘʨʦʚ, 1988). 

ʆʙʱʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʤʘʨʰʨʫʪʘ 2,75 ʢʤ. 

ʆʧʪʠʤʘʣʴʥʳʡ ʩʝʟʦʥ: ʚʪʦʨʘʷ ʧʦʣʦʚʠʥʘ ʘʧʨʝʣʷ ï ʥʘʯʘʣʦ ʦʢʪʷʙʨʷ (ʢʨʘʩʠʚʝʡʰʠʝ ʢʨʘʩʢʠ ʦʩʝʥʠ, ʧʝʨʝʣʝʪ ʧʪʠʮ). 

ʋʨʦʚʝʥʴ ʩʣʦʞʥʦʩʪʠ. ʇʨʦʛʨʘʤʤʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʥʝʩʣʦʞʥʳʡ ʧʝʰʠʡ ʧʝʨʝʭʦʜ ʧʦ ʧʝʨʚʦʤʫ ʣʝʩʥʦʤʫ (1,5 ʢʤ ʧʦ 

ʦʣʴʭʦʚʦ-ʙʫʢʦʚʦʤʫ ʣʝʩʫ) ʦʪʨʝʟʢʫ ʤʘʨʰʨʫʪʘ. ɼʣʷ ʚʪʦʨʦʛʦ (0,25 ʢʤ ʧʦ ʩʢʘʣʴʥʦʤʫ ʫʯʘʩʪʢʫ) ʠ ʦʩʦʙʝʥʥʦ ʪʨʝʪʴʝʛʦ (ʙʦʣʝʝ 1 

ʢʤ ʧʦ ʟʘʣʘʤ ʠ ʢʦʨʠʜʦʨʘʤ ʐʫʙʠ-ʅʳʭʘʩʩʢʦʡ ʧʝʱʝʨʳ) ʫʯʘʩʪʢʦʚ ʤʘʨʰʨʫʪʘ ʥʫʞʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʬʠʟʠʯʝʩʢʘʷ 

ʧʦʜʛʦʪʦʚʢʘ. 

ʉʦʩʪʘʚ ʛʨʫʧʧʳ: ʥʝ ʙʦʣʝʝ 5 ʯʝʣʦʚʝʢ. 

ʉʦʦʙʱʝʥʠʝ (ʦʪ ʎʝʥʪʨʘʣʴʥʦʡ ʫʩʘʜʴʙʳ ʜʦ ʤʦʩʪʘ ï 10 ʢʤ):  

ï ʜʦ ʎʝʥʪʨʘʣʴʥʦʡ ʫʩʘʜʴʙʳ ʟʘʧʦʚʝʜʥʠʢʘ (ʛ. ɸʣʘʛʠʨ) ʧʨʦʝʟʜ ʨʝʡʩʦʚʳʤ (ʠʣʠ  

   ʣʠʯʥʳʤ) ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ.    

ï ʦʪ ʎʝʥʪʨʘʣʴʥʦʡ ʫʩʘʜʴʙʳ ʜʦ ʤʦʩʪʘ ï ʪʨʘʥʩʬʝʨ (ʠʣʠ ʣʠʯʥʳʡ ʪʨʘʥʩʧʦʨʪ). 

ʈʘʟʥʦʝ: 

ï ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʛʨʫʧʧʳ ʦʙʝʩʧʝʯʠʚʘʶʪ 2 ʯʝʣʦʚʝʢʘ ʦʪ ʟʘʧʦʚʝʜʥʠʢʘ, ʩ ʢʘʩʢʘʤʠ, ʚʝʨʝʚʢʦʡ, ʬʦʥʘʨʷʤʠ, ʩʚʝʯʘʤʠ, 

ʘʧʪʝʯʢʦʡ, ʧʨʦʠʛʨʳʚʘʶʱʠʤ  ʫʩʪʨʦʡʩʪʚʦʤ ʜʣʷ ʧʨʦʩʣʫʰʠʚʘʥʠʷ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʫʟʳʢʠ;  

ï ʢʘʞʜʦʤʫ ʵʢʩʢʫʨʩʘʥʪʫ ʚʳʜʘʝʪʩʷ ʢʘʩʢʘ, ʬʦʥʘʨʴ, 2 ʩʚʝʯʠ; 

ï ʨʶʢʟʘʢʠ, ʧʨʦʜʫʢʪʳ, ʪʝʨʤʦʩʳ ʩ ʯʘʝʤ ʜʣʷ ʦʙʝʜʘ ʠ ʫʞʠʥʘ ʢʘʞʜʳʡ ʙʝʨʝʪ ʩʝʙʝ  

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ; 

ï ʦʜʝʞʜʘ ʩʧʦʨʪʠʚʥʘʷ, ʥʝ ʩʢʦʚʳʚʘʶʱʘʷ ʜʚʠʞʝʥʠʷ, ʨʶʢʟʘʢʠ ʢʦʤʧʘʢʪʥʳʝ.  

 

ɺ ʈʝʩʧʫʙʣʠʢʝ ʫ ʵʢʦʧʨʦʛʨʘʤʤ ʟʘʧʦʚʝʜʥʠʢʘ ʢʦʥʢʫʨʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ çɸʣʘʥʠʷè. ɿʜʝʩʴ 

ʪʘʢʞʝ ʝʩʪʴ ʣʝʜʥʠʢʠ, ʚʦʜʦʧʘʜʳ, ʛʨʦʪʳ, ʥʦ ʵʪʠ ʦʙʲʝʢʪʳ ʥʝ ʥʘʭʦʜʷʪʩʷ çʚ ʰʘʛʦʚʦʡ ʜʦʩʪʫʧʥʦʩʪʠè ʧʦ ʦʙʦʨʫʜʦʚʘʥʥʳʤ 

ʵʢʦʪʨʦʧʘʤ, ʢʘʢ ʚ ʟʘʧʦʚʝʜʥʠʢʝ, ʠ ʟʜʝʩʴ ʥʝʪ ʧʦʜʟʝʤʥʳʭ ʧʦʣʦʩʪʝʡ. ʐʫʙʠ-ʅʳʭʘʩʩʢʘʷ ʜʚʫʭʲʷʨʫʩʥʘʷ ʧʝʱʝʨʘ  ï ʦʜʥʘ ʠʟ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 6 (48) ǐ ʏʘʩʪʴ 5 ǐ ʀʶʥʴ 
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ʢʨʫʧʥʝʡʰʠʭ ʠ ʢʨʘʩʠʚʝʡʰʠʭ ʠʟ ʥʳʥʝ ʠʟʚʝʩʪʥʳʭ ʚ ʈʉʆ-ɸ. ʇʨʦʛʨʘʤʤʘ ʨʘʩʩʯʠʪʘʥʘ ʠ ʥʘ ʩʪʦʨʦʥʥʠʭ ʛʦʩʪʝʡ ʈʝʩʧʫʙʣʠʢʠ, 

ʢʦʪʦʨʳʝ ʧʨʠʚʣʝʢʘʶʪʩʷ ʯʝʨʝʟ ʨʝʢʣʘʤʫ ʚ ʠʥʪʝʨʥʝʪʝ ʠ ʧʫʙʣʠʢʘʮʠʠ. 

ʉʪʦʠʤʦʩʪʴ ʵʢʩʢʫʨʩʠʠ ʨʘʩʩʯʠʪʘʥʘ ʧʦ ʣʦʛʠʢʝ ʨʘʩʯʝʪʘ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʠʚʝʜʝʥʥʦʛʦ ʫ ɽ.ʖ. ʃʝʜʦʚʩʢʠʭ ʠ ʜʨ. (2002) 

ʚ ʫʩʣʦʚʥʳʭ ʝʜʠʥʠʮʘʭ (ʫ.ʝ.): ʯʠʩʣʦ ʯʘʩʦʚ ʨʘʙʦʪʳ ʚ ʜʝʥʴ ʫʤʥʦʞʘʣʦʩʴ ʥʘ ʯʠʩʣʦ ʜʥʝʡ ʧʨʝʙʳʚʘʥʠʷ ʥʘ ʆʆʇʊ (ʥʘʧʨʠʤʝʨ: 5 

ʯʘʩ. ʭ 1 ʜʥ.= 5 ʫ.ʝ.) ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʫʤʥʦʞʝʥʠʝʤ ʨʝʟʫʣʴʪʘʪʘ ʥʘ ʯʠʩʣʦ ʵʢʩʢʫʨʩʘʥʪʦʚ (ʥʘʧʨʠʤʝʨ: 5 ʫ.ʝ. ʭ 5 ʵʢʩ. = 25 ʫ.ʝ.) 

ʧʦ ʢʘʞʜʦʡ ʠʟ ʧʦʟʠʮʠʡ ʪʘʙʣʠʮʳ. ʇʣʘʪʘ ʩ ʢʘʞʜʦʛʦ ʫʯʘʩʪʥʠʢʘ ʵʢʩʢʫʨʩʠʠ ʚ ʉʆɻʇɿ ʩʦʩʪʘʚʠʣʘ ʚ ʠʪʦʛʝ 1663 ʨʫʙ. (ʊʘʙʣ.). 

ʄʘʪʝʨʠʘʣʴʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʵʢʩʢʫʨʩʠʠ (ʢʘʩʢʠ, ʬʦʥʘʨʠ, ʩʚʝʯʠ, ʚʝʨʝʚʢʘ, ʙʝʥʟʠʥ ʠ ʧʨ.) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘʧʦʚʝʜʥʠʢʦʤ ʠ 

ʫʢʣʘʜʳʚʘʝʪʩʷ ʚ ʩʫʤʤʫ 31770 ʨʫʙ. ʜʣʷ ʛʨʫʧʧʳ ʠʟ 7 ʯʝʣʦʚʝʢ, ʠʟ ʢʦʪʦʨʳʭ 2 ʯʝʣʦʚʝʢʘ ï ʛʠʜʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ: 

 ï ʄʘʨʢʝʪʠʥʛʦʚʳʡ ʧʨʦʮʝʩʩ ï ʵʪʦ ʦʮʝʥʢʘ ʩʧʨʦʩʘ ʥʘ ʫʩʣʫʛʠ, ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʜʫʢʪʘ ʠ ʝʛʦ ʧʨʦʜʚʠʞʝʥʠʝ; 

 ï ʅʘ ʆʆʇʊ ʤʘʨʢʝʪʠʥʛ ʚ ʪʫʨʠʟʤʝ ʥʘʰʝʣ ʩʚʦʝ ʨʘʟʚʠʪʠʝ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʩʣʝ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʠ 

ʜʦʧʦʣʥʝʥʠʡ ʚ ʌɿ çʆʙ ʆʆʇʊè è ʦʪ 14.03.1995 ʛ. ˉ33-ʌɿ; 

ï ʄʘʨʢʝʪʠʥʛʦʚʘʷ ʩʪʨʘʪʝʛʠʷ ʥʘ ʆʆʇʊ ʧʨʦʮʝʩʩ ʧʦʰʘʛʦʚʳʡ ï ʦʪ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʧʨʠʨʦʜʥʳʭ ʠ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʳʭ 

ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʝʡ, ʦʮʝʥʢʠ ʩʧʨʦʩʘ ʮʝʣʝʚʳʭ ʢʘʪʝʛʦʨʠʡ ʧʦʩʝʪʠʪʝʣʝʡ ʜʦ ʘʥʘʣʠʟʘ ʢʦʥʢʫʨʝʥʮʠʠ ʠ ʨʘʟʨʘʙʦʪʢʠ 

ʪʫʨʧʨʦʜʫʢʪʘ; 

ï ʅʘʫʯʥʳʤ ʦʪʜʝʣʦʤ ʉʆɻʇɿ ʧʝʨʚʳʝ ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʰʘʛʠ ʧʦ ʠʟʫʯʝʥʠʶ ʠ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʦʙʲʝʢʪʦʚ ʦʩʤʦʪʨʘ 

ʩʜʝʣʘʥʳ ʟʘʜʦʣʛʦ ʜʦ ʠʟʤʝʥʝʥʠʡ ʚ ʟʘʢʦʥʝ ʦʙ ʆʆʇʊ ï ʚ 80-ʝ ï 90-ʝ ʛʛ. XX ʩʪʦʣʝʪʠʷ; 

 ï ʆʮʝʥʢʘ ʩʧʨʦʩʘ ʥʘ ʵʢʦʪʫʨʠʩʪʩʢʠʝ ʧʨʦʛʨʘʤʤʳ ʩʨʝʜʠ ʨʘʟʥʳʭ ʢʘʪʝʛʦʨʠʡ ʨʝʩʧʦʥʜʝʥʪʦʚ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʠʟ ʧʨʠʨʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ ʜʣʷ ʦʩʤʦʪʨʘ ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʝʪʩʷ ʢʘʨʩʪʦʚʳʤ ʧʝʱʝʨʘʤ (60,8% ï ʧʝʱʝʨʳ, 19,5% ï ʣʝʜʥʠʢʠ, 15,2% ï 

ʚʦʜʦʧʘʜʳ, ʤʝʥʝʝ 1% ï ʜʨʫʛʠʝ ʦʙʲʝʢʪʳ); 

 ï ʕʢʩʢʫʨʩʠʷ ʨʘʩʩʯʠʪʘʥʘ ʥʘ 7 ʯʘʩʦʚ ʩ ʧʝʨʝʭʦʜʦʤ ʧʦ ʪʨʝʤ ʟʘʧʦʚʝʜʥʳʤ ʫʯʘʩʪʢʘʤ ï ʙʫʢʦʚʳʡ ʣʝʩ, ʩʢʘʣʴʥʳʡ ʫʯʘʩʪʦʢ, 

ʟʘʣʳ ʠ ʢʦʨʠʜʦʨʳ ʢʘʨʩʪʦʚʦʡ ʧʝʱʝʨʳ.                                                                                                

 

ʊʘʙʣʠʮʘ ï ʈʘʩʯʝʪ ʩʪʦʠʤʦʩʪʠ ʧʨʠʨʦʜʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʧʨʠʢʣʶʯʝʥʯʝʩʢʦʡ ʵʢʩʢʫʨʩʠʠ (ʫ.ʝ.), 

(ʧʦ ʃʝʜʦʚʩʢʠʭ, ɼʨʦʟʜʦʚʫ, ʄʦʨʘʣʝʚʦʡ, 2002) 

ʅʘʟʚʘʥʠʝ ʵʢʩʢʫʨʩʠʠ ï 

  çʊʘʠʥʩʪʚʝʥʥʳʡ ʤʠʨ ʯʫʜʝʩè 

                                           ɻʠʜʦʚ  
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ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ: 1 ʜʝʥʴ       ʂʦʣʠʯʝʩʪʚʦ ʢʣʠʝʥʪʦʚ    5 

       ʂʣʠʝʥʪʦʚ + ʛʠʜʦʚ     7 

  

ɺ ʜʝʥʴ/ʯʘʩ 

    

ɼʥʝʡ 

ʉʪʦʠʤʦʩʪʴ ʩ 

  ʫʯʘʩʪʥʠʢʘ 

ʉʪʦʠʤʦʩʪʴ 

ʩ    ʛʨʫʧʧʳ 

ʈʘʩʯʝʪ ʚ ʨʫʙ. 

ʧʦ ʢʫʨʩʫ ʜʦʣ. 

ʥʘ 25.04.16 ʛ. 

(1 ʜʦʣ. 63 ʨʫʙ) 

ɸʨʝʥʜʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʠʟ ʧ. 1 ʚ ʧ. 2        2       1       2         14         882 

ʕʢʩʢʫʨʩʠʷ ʧʦ ʤʫʟʝʶ ʟʘʧʦʚʝʜʥʠʢʘ     1     1       1        5         315         

ɺʟʥʦʩ ʟʘ ʧʦʩʝʱʝʥʠʝ ʟʘʧʦʚʝʜʥʠʢʘ        5       1           5      25       1575 

ʆʧʣʘʪʘ ʨʘʙʦʪʳ 2-ʭ ʛʠʜʦʚ ʟʘʧʦʚʝʜʥʠʢʘ      12       1         12         60       3780 

ʆʧʣʘʪʘ ʨʘʙʦʪʳ ʦʨʛʘʥʠʟʘʪʦʨʘ 

ʵʢʩʢʫʨʩʠʠ 

    2     1           2         10         630 

ʇʦʜʠʪʦʛ           22     114       7182 

ɺʘʣʦʚʳʡ ʜʦʭʦʜ ʟʘʧʦʚʝʜʥʠʢʫ (20%)          4,4         22       1386 

ʎʝʥʘ        26,4 ( ʫ.ʝ.)        1663 ʨʫʙ. 

     (ʩ 1 ʯʝʣ.) 
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ʚʝʜʝʥʠʝ. 

ɺ ʈʦʩʩʠʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʢʦʣʦʨʝʢʪʘʣʴʥʳʤ ʨʘʢʦʤ ʥʝʠʟʤʝʥʥʦ ʨʘʩʪʝʪ [13, 14]. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ ʦʪʥʦʩʠʪʩʷ ʢ 

ʛʦʨʦʜʘʤ, ʚ ʢʦʪʦʨʳʭ ʩʦʭʨʘʥʷʝʪʩʷ ʦʜʠʥ ʠʟ ʚʳʩʦʢʠʭ ʫʨʦʚʥʝʡ ʦʥʢʦʣʦʛʠʯʝʩʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, 

ʯʪʦ ʩʚʷʟʘʥʦ ʚ ʦʩʥʦʚʥʦʤ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʫʜʝʣʴʥʳʤ ʚʝʩʦʤ ʣʠʮ ʧʦʞʠʣʦʛʦ ʠ ʩʪʘʨʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ʊʘʢ ʩʨʝʜʠ ʙʦʣʴʥʳʭ 

ʨʘʢʦʤ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ 65-75% ʩʪʘʨʰʝ 60 ʣʝʪ  [1, 2, 13, 14]. 

ʆʩʪʘʝʪʩʷ ʚʳʩʦʢʠʤ ʢʦʣʠʯʝʩʪʚʦ ʚʧʝʨʚʳʝ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʦʛʦ ʨʘʢʘ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ III -IV ʩʪʘʜʠʠ, ʢʦʪʦʨʳʡ 

ʩʦʩʪʘʚʣʷʝʪ 81 - 90% ʚʩʝʭ ʥʘʙʣʶʜʝʥʠʡ ʨʘʢʘ ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ʧʨʠʯʝʤ ʥʘ ʜʦʣʶ III  ʩʪʘʜʠʠ ʧʨʠʭʦʜʠʪʩʷ ʥʝ ʙʦʣʝʝ 30% [3, 4]. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʤʠ ʩʦʯʝʪʘʥʥʳʤʠ ʦʩʣʦʞʥʝʥʠʷʤʠ ʧʨʠ ʨʘʢʘʭ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ ʷʚʣʷʶʪʩʷ ʠʥʪʨʘʘʙʜʦʤʠʥʘʣʴʥʳʝ ʘʙʩʮʝʩʩʳ, 

ʧʝʨʬʦʨʘʮʠʠ ʦʧʫʭʦʣʠ ʩ ʨʘʟʚʠʪʠʝʤ ʧʝʨʠʪʦʥʠʪʘ, ʥʝʢʨʦʟ ʠ ʧʝʨʬʦʨʘʮʠʷ, ʘ ʪʘʢ ʞʝ, ʜʠʘʩʪʘʪʠʯʝʩʢʠʝ ʨʘʟʨʳʚʳ ʧʨʠʚʦʜʷʱʠʭ 

ʦʪʜʝʣʦʚ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ, ʢʨʦʚʦʪʝʯʝʥʠʝ ʠʟ ʦʧʫʭʦʣʠ [5, 6]. ʇʨʠʯʠʥʦʡ ʨʘʟʚʠʪʠʷ ʜʘʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʦʥʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʚ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʝ ʩʯʠʪʘʶʪ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʘʥʛʠʦʛʝʥʝʟʘ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʦʧʫʭʦʣʠ, ʚ ʩʣʝʜʩʪʚʠʝ ʯʝʛʦ 

ʨʘʟʚʠʚʘʝʪʩʷ ʠʰʝʤʠʷ, ʥʝʢʨʦʟ ʠ ʧʝʨʬʦʨʘʮʠʷ ʩʪʝʥʢʠ, ʢʘʢ ʧʨʠʚʦʜʷʱʠʭ ʦʪʜʝʣʦʚ.  ʆʛʨʦʤʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʩʪʝʧʝʥʴ 

ʟʘʧʫʱʝʥʥʦʩʪʠ ʪʦʣʩʪʦʢʠʰʝʯʥʦʡ ʥʝʧʨʦʭʦʜʠʤʦʩʪʠ ʠ ʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʙʘʫʛʠʥʠʝʚʦʡ ʟʘʩʣʦʥʢʠ, ʢʦʛʜʘ ʟʘ ʢʦʨʦʪʢʠʡ 

ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʧʨʦʠʩʭʦʜʠʪ ʙʳʩʪʨʦʝ ʧʦʚʳʰʝʥʠʝ ʚʥʫʪʨʠʧʨʦʩʚʝʪʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʝ ʥʘʨʫʰʝʥʠʶ 

ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʚ ʢʠʰʝʯʥʦʡ ʩʪʝʥʢʝ [9, 12].  

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ɺʆɿ, ʯʘʩʪʦʪʘ ʨʘʟʚʠʪʠʷ ʩʝʧʩʠʩʘ ʜʦʩʪʠʛʘʝʪ 200-275 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ ʚ ʛʦʜ, ʘ ʣʝʪʘʣʴʥʦʩʪʴ 

ʜʦʩʪʠʛʘʝʪ 80% [8]. ɺ ʝʛʦ ʦʩʥʦʚʝ ʣʝʞʠʪ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʘʷ ʚʦʩʧʘʣʠʪʝʣʴʥʘʷ ʨʝʘʢʮʠʷ ʤʘʢʨʦʦʨʛʘʥʠʟʤʘ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ 

ʚʳʙʨʦʩʦʤ ʨʘʟʣʠʯʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ ʦʪʚʝʪ ʥʘ ʜʝʡʩʪʚʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ [9, 10]. ʇʦʥʷʪʠʝ 

çʘʙʜʦʤʠʥʘʣʴʥʳʡè ʩʝʧʩʠʩ ʦʙʲʝʜʠʥʷʝʪ ʛʨʫʧʧʫ ʙʦʣʴʥʳʭ, ʚ ʦʩʥʦʚʝ ʨʘʟʚʠʪʠʷ ʩʝʧʩʠʩʘ ʫ ʢʦʪʦʨʳʭ ʣʝʞʠʪ ʧʝʨʠʪʦʥʠʪ. ʉʘʤ 

ʪʝʨʤʠʥ çʘʙʜʦʤʠʥʘʣʴʥʳʡ ʩʝʧʩʠʩè ʷʚʣʷʝʪʩʷ ʫʩʣʦʚʥʳʤ, ʩʦʙʠʨʘʪʝʣʴʥʳʤ, ʧʦʜʯʝʨʢʠʚʘʶʱʠʤ ʣʦʢʘʣʠʟʘʮʠʶ ʧʝʨʚʠʯʥʦʛʦ 

ʛʥʦʡʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʞʠʚʦʪʝ. [11].   ʂʠʰʝʯʥʠʢ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʠʩʪʦʯʥʠʢ ʠʥʬʝʢʮʠʠ 

ʠʣʠ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʢʘʢ ʠʩʪʦʯʥʠʢ, ʠʟ ʢʦʪʦʨʦʛʦ ʚ ʢʨʦʚʴ ʧʦʧʘʜʘʶʪ ʨʘʟʣʠʯʥʳʝ ʧʨʦʜʫʢʪʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʙʘʢʪʝʨʠʡ 

[9, 11]. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʢʨʫʧʥʳʭ ʤʥʦʛʦʧʨʦʬʠʣʴʥʳʭ ʮʝʥʪʨʦʚ ʯʘʩʪʦʪʘ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʠ 

ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʩʝʧʩʠʩʘ ʦʢʘʟʘʣʘʩʴ ʧʨʠʤʝʨʥʦ ʨʘʚʥʦʡ [7, 8, 11].   

ʉʦʯʝʪʘʥʠʝ ʦʩʣʦʞʥʝʥʥʦʛʦ ʦʙʪʫʨʘʮʠʦʥʥʦʡ ʥʝʧʨʦʭʦʜʠʤʦʩʪʴʶ ʨʘʢʘ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ ʠ ʠʥʬʝʢʮʠʦʥʥʦ ï 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚʢʣʶʯʘʷ ʩʝʧʩʠʩ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʧʨʦʙʣʝʤʫ, ʢʦʪʦʨʘʷ ʪʨʝʙʫʝʪ 

ʠʟʫʯʝʥʠʷ.  

ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʠʥʬʝʢʮʠʦʥʥʦ ï ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʪʨʫʢʪʫʨʝ ʦʩʣʦʞʥʝʥʠʡ 

ʦʩʪʨʦʡ ʢʠʰʝʯʥʦʡ ʥʝʧʨʦʭʦʜʠʤʦʩʪʠ ʧʨʠ ʨʘʢʝ ʣʝʚʳʭ ʦʪʜʝʣʦʚ ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ʩ ʮʝʣʴʶ ʧʦʥʠʤʘʥʠʷ ʧʫʪʝʡ ʧʨʦʬʠʣʘʢʪʠʢʠ.   

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ. 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʣʝʯʝʥʠʷ 2200 ʙʦʣʴʥʳʭ ʨʘʢʦʤ ʣʝʚʦʡ ʧʦʣʦʚʠʥʳ ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ʥʘʭʦʜʠʚʰʠʭʩʷ ʥʘ ʣʝʯʝʥʠʠ ʚ ɻɹʋɿ 

çɸʣʝʢʩʘʥʜʨʦʚʩʢʘʷ ʙʦʣʴʥʠʮʘè ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʟʘ ʧʝʨʠʦʜ 2003 - 2012 ʛʦʜʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʠ ʧʨʦʩʧʝʢʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ.  ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʟʘʥʦʩʠʣʠʩʴ ʚ ʵʣʝʢʪʨʦʥʥʫʶ ʪʘʙʣʠʮʫ, 

ʢʦʪʦʨʘʷ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʙʳʣʘ ʧʦʜʚʝʨʛʥʫʪʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤ Statistika for 

Windows v. 5.11 ʠ Excel 2007. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. 

ɺʩʝʛʦ ʟʘ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ ʚ ʙʦʣʴʥʠʮʫ ʦʙʨʘʪʠʣʠʩʴ 2200 ʙʦʣʴʥʳʭ ʨʘʢʦʤ ʣʝʚʦʡ ʧʦʣʦʚʠʥʳ ʪʦʣʩʪʦʡ ʢʠʰʢʠ, 

ʦʩʣʦʞʥʝʥʥʦʡ ʦʩʪʨʦʡ ʢʠʰʝʯʥʦʡ ʥʝʧʨʦʭʦʜʠʤʦʩʪʴʶ, ʚ ʚʦʟʨʘʩʪʝ ʦʪ 26 ʣʝʪ ʜʦ 91 ʛʦʜʘ. ʄʫʞʯʠʥ ʙʳʣʦ 44,2 %, ʞʝʥʱʠʥ ï 

55,8%. ɼʦ 12 ʯʘʩʦʚ  ʩ ʤʦʤʝʥʪʘ ʨʘʟʚʠʪʠʷ ʥʝʧʨʦʭʦʜʠʤʦʩʪʠ ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʦ 1,1%, ʝʱʝ 1,9% ï ʦʪ 12 ʜʦ 24 ʯʘʩʦʚ.  

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ 2003 ʛʦʜʦʤ, ʯʠʩʣʦ ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚ ʩʪʘʮʠʦʥʘʨ ʙʦʣʴʥʳʭ ʩ ʜʠʘʛʥʦʟʦʤ ʦʩʪʨʦʡ ʦʙʪʫʨʘʮʠʦʥʥʦʡ 

ʢʠʰʝʯʥʦʡ ʥʝʧʨʦʭʦʜʠʤʦʩʪʴʶ ʧʨʠ ʨʘʢʝ ʣʝʚʦʡ ʧʦʣʦʚʠʥʳ ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ʚʳʨʦʩʣʦ ʢ 2012 ʛʦʜʫ ʥʘ 22%. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 
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ʥʝ ʪʦʣʴʢʦ ʘʙʩʦʣʶʪʥʳʤ ʨʦʩʪʦʤ ʯʠʩʣʘ ʟʘʙʦʣʝʚʰʠʭ, ʥʦ ʠ ʩʦʢʨʘʱʝʥʠʝʤ ʢʦʝʯʥʦʛʦ ʬʦʥʜʘ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʦʪʜʝʣʝʥʠʡ 

ʛʦʨʦʜʘ, ʘ ʪʘʢ ʞʝ ʩʥʠʞʝʥʠʝʤ ʯʠʩʣʘ ʙʦʣʴʥʳʭ, ʛʦʩʧʠʪʘʣʠʟʠʨʫʝʤʳʭ ʧʦ ʧʨʦʛʨʘʤʤʝ ʆʄʉ, ʚ ʬʝʜʝʨʘʣʴʥʳʝ ʤʝʜʠʮʠʥʩʢʠʝ 

ʫʯʨʝʞʜʝʥʠʷ ʛʦʨʦʜʘ. 

ʇʦ ʣʦʢʘʣʠʟʘʮʠʠ ʦʥʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʙʦʣʴʥʳʝ ʨʘʩʧʨʝʜʝʣʠʣʠʩʴ ʪʘʢ - ʫ 4,6% ʙʦʣʴʥʳʭ ʟʣʦʢʘʯʝʩʪʚʝʥʥʘʷ 

ʦʧʫʭʦʣʴ ʙʳʣʘ ʚ ʣʝʚʦʡ ʪʨʝʪʠ ʧʦʧʝʨʝʯʥʦʡ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ,  ʫ 9,8% - ʚ ʦʙʣʘʩʪʠ ʩʝʣʝʟʝʥʦʯʥʦʛʦ ʠʟʛʠʙʘ, ʫ 17,4% - ʚ 

ʥʠʩʭʦʜʷʱʝʡ ʢʠʰʢʝ, ʫ 39,5% - ʚ ʩʠʛʤʦʚʠʜʥʦʡ ʢʠʰʢʝ, ʫ 22,7% - ʚ ʨʝʢʪʦʩʠʛʤʦʠʜʥʦʤ ʦʪʜʝʣʝ ʠ ʫ 6% - ʚ ʧʨʷʤʦʡ ʢʠʰʢʝ. 

ʉʨʝʜʠ ʟʘʙʦʣʝʚʰʠʭ, ʤʫʞʯʠʥ ʙʳʣʦ 973 (44,2%), ʞʝʥʱʠʥ 1127 (55,8%). ʇʘʮʠʝʥʪʦʚ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 40 ʣʝʪ ʙʳʣʦ 2,3%, 

41 - 60 ʣʝʪ - 22,4%,  61 - 70 ʣʝʪ - 35,2% ʠ ʩʪʘʨʰʝ 70 ʣʝʪ - 40,1%. ɺʩʝʛʦ ʧʘʮʠʝʥʪʦʚ ʩʪʘʨʰʝ 60 ʣʝʪ ʙʳʣʦ 75,3%.  

ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ  ʨʝʟʫʣʴʪʘʪʘ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʷʚʣʷʝʪʩʷ ʜʦʛʦʩʧʠʪʘʣʴʥʳʡ ʵʪʘʧ, ʠ ʚ ʯʘʩʪʥʦʩʪʠ, ʝʛʦ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ. ʆʩʦʙʝʥʥʦʝ ʟʥʘʯʝʥʠʝ  ʵʪʦ ʠʤʝʝʪ ʫ ʙʦʣʴʥʳʭ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ, ʢʦʛʜʘ ʠʤʝʝʪʩʷ ʩʦʯʝʪʘʥʠʝ ʨʷʜʘ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʚʟʘʠʤʥʦʦʪʷʛʦʱʘʶʱʠʭ ʜʨʫʛ ʜʨʫʛʘ. ɼʣʠʪʝʣʴʥʳʡ ʜʦʛʦʩʧʠʪʘʣʴʥʳʡ ʧʝʨʠʦʜ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʫʩʫʛʫʙʣʝʥʠʝ 

ʚʦʜʥʦ-ʵʣʝʢʪʨʦʣʠʪʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʠʥʪʦʢʩʠʢʘʮʠʠ, ʟʘʧʫʩʢ ʮʠʪʦʢʠʥʦʚʦʛʦ ʢʘʩʢʘʜʘ [1,9,10]. ɼʦ 12 ʯʘʩʦʚ ʩ ʤʦʤʝʥʪʘ 

ʨʘʟʚʠʪʠʷ ʢʣʠʥʠʢʠ ʦʩʪʨʦʡ ʢʠʰʝʯʥʦʡ ʥʝʧʨʦʭʦʜʠʤʦʩʪʠ ʙʳʣʠ ʜʦʩʪʘʚʣʝʥʳ ʪʦʣʴʢʦ 1,1% ʙʦʣʴʥʳʭ. ɺ ʧʝʨʠʦʜ ʦʪ 12 ʜʦ 24 

ʯʘʩʦʚ ʚ ʩʪʘʮʠʦʥʘʨ ʜʦʩʪʘʚʣʝʥʳ ʤʝʥʝʝ 2% ʧʘʮʠʝʥʪʦʚ, ʚ ʪʝʯʝʥʠʝ 24 - 48 ʯʘʩʦʚ - 17,6 % ʙʦʣʴʥʳʭ. ɹʦʣʴʰʠʥʩʪʚʦ ʧʘʮʠʝʥʪʦʚ 

(70,4%) ʦʙʨʘʪʠʣʠʩʴ ʚ ʪʝʯʝʥʠʝ 48 - 72 ʯʘʩʦʚ ʦʪ ʤʦʤʝʥʪʘ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʦʩʣʝ 72 ʯʘʩʦʚ  -  9% ʙʦʣʴʥʳʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ,  

ʫʜʝʣʴʥʳʡ ʚʝʩ ʧʘʮʠʝʥʪʦʚ, ʧʦʩʪʫʧʠʚʰʠʭ ʧʦʩʣʝ 48 ʯʘʩʦʚ ʦʪ ʤʦʤʝʥʪʘ ʨʘʟʚʠʪʠʷ ʦʩʪʨʦʡ ʢʠʰʝʯʥʦʡ ʥʝʧʨʦʭʦʜʠʤʦʩʪʠ, ʚ 

ʨʘʟʥʳʝ ʛʦʜʳ ʩʦʩʪʘʚʣʷʣ ʦʪ 70% ʜʦ 80%.  

ʊʷʞʝʩʪʴ ʩʦʩʪʦʷʥʠʷ ʪʦʣʴʢʦ ʫ 21,3% ʙʦʣʴʥʳʭ ʙʳʣʘ ʦʮʝʥʝʥʘ ʥʠʞʝ 15 ʙʘʣʣʦʚ, ʦʧʝʨʘʮʠʦʥʥʦ-ʘʥʝʩʪʝʟʠʦʣʦʛʠʯʝʩʢʠʡ 

ʨʠʩʢ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ III  ʩʪʝʧʝʥʠ.  ʋ 88,7% ʙʦʣʴʥʳʭ ʦʧʝʨʘʮʠʦʥʥʦ-ʘʥʝʩʪʝʟʠʦʣʦʛʠʯʝʩʢʠʡ ʨʠʩʢ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ IV -V 

ʩʪʝʧʝʥʠ. ʇʨʠ ʵʪʦʤ 6% (124 ʧʘʮʠʝʥʪʘ) ʥʘʭʦʜʠʣʠʩʴ ʚ ʢʨʘʡʥʝ ʪʷʞʝʣʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʦʥʠ ʩʨʘʟʫ ʥʘʧʨʘʚʣʷʣʠʩʴ ʚ ʙʣʦʢ 

ʢʨʠʪʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ. ʊʷʞʝʩʪʴ ʩʦʩʪʦʷʥʠʷ ʙʳʣʘ ʦʙʫʩʣʦʚʣʝʥʘ ʢʘʢ ʟʘʧʫʱʝʥʥʦʩʪʴʶ ʦʥʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʪʘʢ ʠ 

ʩʪʝʧʝʥʴʶ ʪʷʞʝʩʪʠ ʦʩʪʨʦʡ ʢʠʰʝʯʥʦʡ ʥʝʧʨʦʭʦʜʠʤʦʩʪʠ. 

ʏʘʱʝ ʚʩʝʛʦ ʥʘʙʣʶʜʘʣʘʩʴ ʧʝʨʬʦʨʘʮʠʷ ʦʧʫʭʦʣʠ (ʫ 41,9% ʙʦʣʴʥʳʭ). ʋ ʢʘʞʜʦʛʦ ʪʨʝʪʴʝʛʦ ʙʦʣʴʥʦʛʦ (30,3%) 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʦʢʦʣʦʦʧʫʭʦʣʝʚʳʡ ʘʙʩʮʝʩʩ. ʉ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦʡ ʯʘʩʪʦʪʦʡ (12,9-11,6%%) ʥʘʙʣʶʜʘʣʠʩʴ ʥʝʢʨʦʟ 

ʧʨʠʚʦʜʷʱʠʭ ʦʪʜʝʣʦʚ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʧʝʨʠʪʦʥʠʪ ʙʝʟ ʧʝʨʬʦʨʘʮʠʠ ʢʠʰʢʠ. ʊʷʞʝʣʳʡ ʩʝʧʩʠʩ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʫ 8,8% 

ʙʦʣʴʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʫ 1,7% - ʩʝʧʪʠʯʝʩʢʠʡ ʰʦʢ. ʇʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʝ ʦʩʣʦʞʥʝʥʠʷ ʧʦʩʣʝ ʥʘʙʣʶʜʘʣʠʩʴ ʫ 237 (23,3%) 

ʧʘʮʠʝʥʪʦʚ (ʚʩʝʛʦ 318 ʦʩʣʦʞʥʝʥʠʡ). ʀʥʬʝʢʮʠʦʥʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʦʩʣʦʞʥʝʥʠʷ ʦʜʠʥʦʯʥʦ ʠʣʠ ʚ ʩʦʯʝʪʘʥʠʷʭ 

ʚʩʪʨʝʯʘʣʠʩʴ ʚ 170 ʩʣʫʯʘʷʭ. ʇʥʝʚʤʥʦʥʠʷ ʚʳʷʚʣʝʥʘ ʫ 49 ʯʝʣʦʚʝʢ (4,8%), ʪʨʦʤʙʦʬʣʝʙʠʪʳ ʚ 2,7% ʩʣʫʯʘʝʚ (27 ʧʘʮʠʝʥʪʦʚ), 

ʥʘʛʥʦʝʥʠʝ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʡ ʨʘʥʳ ʦʪʤʝʯʝʥʦ ʫ ʙʦʣʴʥʳʭ (6,8%), ʵʤʧʠʝʤʘ ʧʣʝʚʨʳ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ ʫ 4 ʙʦʣʴʥʳʭ 

(0,4%). ɸʙʩʮʝʩʩʳ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʫ 21 ʙʦʣʴʥʦʛʦ (2,1%) ʠ ʥʝʢʨʦʟ ʢʦʣʦʩʪʦʤʳ ʫ 7 ʧʘʮʠʝʥʪʦʚ (0,7%). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʣʠʯʥʳʝ ʠʥʬʝʢʮʠʦʥʥʦ ï ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʦʩʣʦʞʥʝʥʠʷ  ʠʟʦʣʠʨʦʚʘʥʥʦ ʠʣʠ ʚ ʩʦʯʝʪʘʥʠʠ 

ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʩʨʝʜʥʝʤ ʫ ʢʘʞʜʦʛʦ ʧʷʪʦʛʦ ʙʦʣʴʥʦʛʦ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʨʘʟʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ï ʚʦʟʨʘʩʪʦʤ, ʩʨʦʢʘʤʠ 

ʧʦʩʪʫʧʣʝʥʠʷ, ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ʅʘʣʠʯʠʝ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʧʣʘʥʘ 

ʣʝʯʝʥʠʷ ʪʘʢʠʭ ʧʘʮʠʝʥʪʦʚ.    

ɺʓɺʆɼʓ 

1. ʇʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʙʦʣʴʥʳʭ ʩ ʦʩʪʨʦʡ ʢʠʰʝʯʥʦʡ ʥʝʧʨʦʭʦʜʠʤʦʩʪʴʶ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʚʦʟʨʘʩʪ, ʩʨʦʢʠ ʜʦʩʪʘʚʢʠ 
ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʚʦʟʤʦʞʥʳʭ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʩ ʮʝʣʴʶ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠʥʬʝʢʮʠʦʥʥʦ ï ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʦʩʣʦʞʥʝʥʠʡ. 

2. ʋʯʠʪʳʚʘʷ ʩʦʯʝʪʘʥʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʦʩʣʦʞʥʝʥʠʡ, ʩʣʝʜʫʝʪ ʢʘʢ ʤʦʞʥʦ ʨʘʥʴʰʝ ʥʘʯʠʥʘʪʴ ʵʤʧʠʨʠʯʝʩʢʫʶ 
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PATHOGENETIC  SUBSTANTIATION  OF ANTI -CYTOKINE  

THERAPY  IN  DIABETIC  RETINOPATHY  

Abstract 

In patients with DR revealed increased synthesis of mononuclear leukocytes of proinflammatory cytokines IL-1ɓ and TNF-

Ŭ with increasing severity of angiopathy can be regarded as an important pathogenetic element in the progression of 

angiopathy. A significant mechanism of progression of DR is hyperglycemia and insulin-dependent leukocyte(limfozita)-

mediated mechanism of formation of the cytokine imbalance. It is established that at the PD there is statistically significant 

influence of a flavonoid (quercetin) on functional activity of mononuclear cells that can be recommended for the treatment of 

PD. 

Keywords: diabetic retinopathy, a flavonoid (quercetin), cytokines. 

 

ʘʭʘʨʥʳʡ ʜʠʘʙʝʪ (ʉɼ) ʠ ʛʣʘʟʥʳʝ ʦʩʣʦʞʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʛʣʘʚʥʳʤʠ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʚʦ ʚʩʝʤ 

ʤʠʨʝ, ʟʘ ʩʯʝʪ ʩʣʝʧʦʪʳ ʠ ʠʥʚʘʣʠʜʥʦʩʪʠ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ. ʉʥʠʞʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʙʦʣʴʥʳʭ ʉɼ, ʠʭ 

ʨʘʥʥʷʷ ʠʥʚʘʣʠʜʠʟʘʮʠʷ ʠ ʩʤʝʨʪʥʦʩʪʴ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʷʪ ʦʪ ʨʘʟʚʠʪʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʜʠʘʙʝʪʠʯʝʩʢʠʭ ʤʘʢʨʦ- ʠ 

ʤʠʢʨʦʩʦʩʫʜʠʩʪʳʭ ʦʩʣʦʞʥʝʥʠʡ.  ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʫʯʝʥʠʠ ʦ ʤʠʢʨʦʩʦʩʫʜʠʩʪʳʭ ʦʩʣʦʞʥʝʥʠʷʭ ʉɼ  ʚʘʞʥʘʷ ʨʦʣʴ ʦʪʚʦʜʠʪʩʷ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʤ ʩʜʚʠʛʘʤ ʠ ʠʟʤʝʥʝʥʠʷʤ ʤʝʞʢʣʝʪʦʯʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ.  ɿʘ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʤʝʞʢʣʝʪʦʯʥʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʦʪʚʝʯʘʝʪ ʢʦʤʧʣʝʢʩ ʮʠʪʦʢʠʥʦʚ. ʇʨʠ ʧʝʨʚʠʯʥʦʡ  ʠʤʤʫʥʥʦʡ ʨʝʘʢʮʠʠ ʮʠʪʦʢʠʥʳ ʦʧʨʝʜʝʣʷʶʪʩʷ  ʚ  

ʥʝʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ. ʇʦʚʳʰʝʥʠʝ  ʠʭ ʫʨʦʚʥʷ ʚ ʢʨʦʚʷʥʦʤ ʨʫʩʣʝ ʛʦʚʦʨʠʪ ʦʙ ʨʘʟʚʠʚʘʶʱʠʤʩʷ ʧʘʪʦʣʦʛʠʯʝʩʢʦʤ 

ʧʨʦʮʝʩʩʝ [1, 2].  

ʇʘʪʦʛʝʥʝʟ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʨʝʪʠʥʦʧʘʪʠʠ (ɼʈ) ʚʝʩʴʤʘ ʩʣʦʞʝʥ, ʦʜʥʘʢʦ ʠʤʝʶʪʩʷ ʚʝʩʢʠʝ ʦʩʥʦʚʘʥʠʷ ʧʦʣʘʛʘʪʴ, ʯʪʦ 

ʤʥʦʛʠʝ ʧʨʦʷʚʣʝʥʠʷ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʥʘʨʫʰʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʬʘʢʪʦʨʦʚ ʨʦʩʪʘ. 

ʉ ʥʘʯʘʣʘ 1980ʛʛ, ʣʘʟʝʨʢʦʘʛʫʣʷʮʠʷ ʩʝʪʯʘʪʢʠ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʦʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʣʝʯʝʥʠʷ ʜʠʘʙʝʪʠʯʝʩʢʦʡ 

ʨʝʪʠʥʦʧʘʪʠʠ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘ ʧʦʩʣʝʜʥʠʝ 30 ʣʝʪ.  ʃʘʟʝʨʢʦʘʛʫʣʷʮʠʷ 

ʩʝʪʯʘʪʢʠ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʠʩʢʣʶʯʝʥʠʝ ʠʰʝʤʠʯʝʩʢʠʭ ʟʦʥ, ʫʛʥʝʪʝʥʠʝ ʠ ʦʙʣʠʪʝʨʘʮʠʶ ʥʦʚʦʦʙʨʘʟʦʚʘʥʥʳʭ ʩʦʩʫʜʦʚ, ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʭʦʨʠʦʨʝʪʠʥʘʣʴʥʳʭ ʩʨʘʱʝʥʠʡ, ʩʥʠʞʘʶʱʠʭ ʨʠʩʢ ʪʨʘʢʮʠʦʥʥʳʭ ʦʪʩʣʦʝʢ. ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʘʟʝʨʢʦʘʛʫʣʷʮʠʠ ʩʝʪʯʘʪʢʠ, ʫʣʫʯʰʝʥʠʝ ʟʨʝʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʜʢʦ, ʤʦʛʫʪ ʙʳʪʴ ʠ ʦʩʣʦʞʥʝʥʠʷ, 

ʧʨʠʚʦʜʷʱʠʝ ʢ ʩʥʠʞʝʥʠʶ ʟʨʝʥʠʷ.  

ɿʥʘʯʠʤʳʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʦʨʤʘʣʠʟʘʮʠʠ ʘʨʪʝʨʠʘʣʴʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ʠ ʢʦʤʧʝʥʩʘʮʠʠ ʉɼ, ʢʘʢ ʤʝʪʦʜʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ɼʈ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʪʝʨʘʧʠʠ  ɼʈ.  

ɺ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʤʥʝʥʠʝ, ʯʪʦ ʪʝʨʘʧʠʷ ɼʈ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʣʞʥʘ ʧʦʤʦʛʘʪʴ ʣʘʟʝʨʥʦʤʫ 

ʣʝʯʝʥʠʶ ʠʣʠ ʪʦʨʤʦʟʠʪʴ ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʥʳ  ʩ ʨʠʩʢʦʤ ʩʥʠʞʝʥʠʷ ʟʨʝʥʠʷ. 

ʆʙʥʘʨʦʜʦʚʘʥʦ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʘʟʠʨʦʚʘʥʳʭ ʥʘ ʠʟʫʯʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ɼʈ, ʥʦ ʥʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʧʨʦʙʣʝʤʘ ʣʝʯʝʥʠʷ ɼʈ ʦʩʪʘʸʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ 

ʠʟʫʯʝʥʠʷ.  

ʕʪʦ ʥʘʠʙʦʣʝʝ ʚʘʞʥʦ ʫ ʣʠʮ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʪʘʢ ʢʘʢ ʧʦʟʚʦʣʠʪ ʧʨʦʜʣʠʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʝ ʚʨʝʤʷ ʠ  

ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ.  

ʌʣʘʚʦʥʦʠʜʳ (ʢʚʝʨʮʝʪʠʥ), ʧʨʠʥʘʜʣʝʞʠʪ ʢ  ʧʦʣʠʬʝʥʦʣʴʥʳʤ ʩʦʝʜʠʥʝʥʠʷʤ ʢʦʪʦʨʳʝ ʨʘʟʨʳʚʘʶʪ 

ʩʚʦʙʦʜʥʦʨʘʜʠʢʘʣʴʥʳʝ ʨʝʘʢʮʠʠ, ʤʦʜʠʬʠʮʠʨʫʶʪ ʵʥʝʨʛʠʯʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ; ʧʨʝʦʙʨʘʟʦʚʳʚʘʶʪ ʮʠʪʦʢʠʥʦʚʳʡ ʧʦʪʝʥʮʠʘʣ.  

ɼʦʢʘʟʘʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʬʣʘʚʦʥʦʠʜʘ ʥʘ ʢʨʦʚʦʩʥʘʙʞʝʥʠʝ ʚ ʩʝʪʯʘʪʢʝ [5, 8, 12]. 

ʂʚʝʨʮʝʪʠʥ ʟʘʱʠʱʘʝʪ ʛʘʥʛʣʠʦʟʥʳʝ ʢʣʝʪʢʠ ʠ ʢʣʝʪʢʠ ʩʝʪʯʘʪʢʠ ʦʪ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ ʘʢʪʠʚʥʳʭ ʬʦʨʤ 

ʉ 
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ʢʠʩʣʦʨʦʜʘ [7, 9]. ʃʠʧʦʬʣʘʚʦʥ ï ʚʦʜʦʨʘʩʪʚʦʨʠʤʘʷ ʬʦʨʤʘ ʢʚʝʨʮʝʪʠʥʘ, ʚʢʣʶʯʝʥʥʘʷ ʚ ʣʠʧʦʩʦʤʫ [6]. 

ʎʝʣʴ ʦʙʦʩʥʦʚʘʪʴ ʧʨʠʤʝʥʝʥʠʝ ʬʣʘʚʦʥʦʠʜʘ (ʢʚʝʨʮʝʪʠʥʘ) ʧʨʠ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʨʝʪʠʥʦʧʘʪʠʠ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ.  
ʄʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʘ ʩʳʚʦʨʦʪʢʘ ʢʨʦʚʠ (ʠʩʩʣʝʜʦʚʘʥʠʷ in vitro). ʅʘʤʠ ʦʙʩʣʝʜʦʚʘʥʦ 119 ʧʘʮʠʝʥʪʦʚ ʩ 

ɼʈ, ʚʩʝ ʧʘʮʠʝʥʪʳ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ:  1-ʷ ʛʨʫʧʧʘ - 14 ʧʘʮʠʝʥʪʦʚ ʩ ʥʝʧʨʦʣʠʬʝʨʘʪʠʚʥʦʡ ɼʈ (ʅɼʈ), 

2-ʷ ʛʨʫʧʧʘ ï 39 ʧʘʮʠʝʥʪʦʚ ʩ ʧʨʝʧʨʦʣʠʬʝʨʘʪʠʚʥʦʡ ɼʈ (ʇʇɼʈ), 3-ʷ ʛʨʫʧʧʘ ï 42 ʧʘʮʠʝʥʪʘ ʩ ʧʨʦʣʠʬʝʨʘʪʠʚʥʦʡ ɼʈ (ʇɼʈ). 

ʂʦʥʪʨʦʣʴ - 24 ʟʜʦʨʦʚʳʭ ʜʦʥʦʨʘ. 

ʂʦʥʮʝʥʪʨʘʮʠʶ ʮʠʪʦʢʠʥʦʚ ʦʧʨʝʜʝʣʷʣʠ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʳʤ ʤʝʪʦʜʦʤ. ʇʨʦʚʦʜʠʣʘʩʴ ʩʝʨʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ ʢʦʪʦʨʳʭ 

ʦʧʨʝʜʝʣʷʣʠ ʫʨʦʚʝʥʴ ʮʠʪʦʢʠʥʦʚ ʙʝʟ ʠ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʛʣʶʢʦʟʳ, ʠʥʩʫʣʠʥʘ, ʣʠʧʦʧʦʣʠʩʘʭʘʨʠʜʘ (LPS) [10, 13]. 

ʈʝʟʫʣʴʪʘʪʳ. ʋʨʦʚʝʥʴ ʮʠʪʦʢʠʥʦʚ ʚ ʢʫʣʴʪʫʨʝ ʤʦʥʦʥʫʢʣʝʘʨʦʚ ʧʘʮʠʝʥʪʦʚ ʅɼʈ, ʇʇɼʈ, ʇɼʈ. 

ɺ ʢʫʣʴʪʫʨʝ ʤʦʥʦʥʫʢʣʝʘʨʦʚ ʧʘʮʠʝʥʪʦʚ ʩ ʅɼʈ ʫʨʦʚʝʥʴ IL-1ɓ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʝʥ, ʯʝʤ ʫ ʟʜʦʨʦʚʳʭ. ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ 

ʛʣʶʢʦʟʳ,  IL-1ɓ  ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 34% (ʨ < 0,001), ʘ ʧʨʠ ʚʚʝʜʝʥʠʠ ʬʣʘʚʦʥʦʠʜʘ ïʫʤʝʥʴʰʘʝʪʩʷ ʥʘ 14% (ʨ < 0,01). 

IL-1ɓ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʫ ʧʘʮʠʝʥʪʦʚ ʇʇɼʈ ʠ ʇɼʈ, ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʩ ʅɼʈ ʥʘ 96% (ʨ < 0,001) ʠ 148%  (ʨ < 0,001), ʘ ʧʨʠ 

ʜʦʙʘʚʣʝʥʠʠ ʛʣʶʢʦʟʳ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ. ʇʨʠ ʜʣʠʪʝʣʴʥʦʤ  ʉɼ  ʥʘʙʣʶʜʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʛʣʶʢʦʟʦ-

ʩʪʠʤʫʣʠʨʦʚʘʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʦʥʦʥʫʢʣʝʘʨʦʚ (in vivo), ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʦʪʩʫʪʩʪʚʠʠ ʩʠʥʪʝʟʘ IL-1ɓ (in vitro). ʇʨʠ 

ʇʇɼʈ ʠ ʇɼʈ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʬʣʘʚʦʥʦʠʜʘ, IL-1ɓ ʫʤʝʥʴʰʘʝʪʩʷ  ʥʘ 17% (ʨ < 0,01) ʠ 9% (ʨ < 0,05) -ʥʘʙʣʶʜʘʝʪʩʷ  

ʩʥʠʞʝʥʠʝ ʩʠʥʪʝʟʘ ʮʠʪʦʢʠʥʘ. 

ɺ ʢʫʣʴʪʫʨʝ ʤʦʥʦʥʫʢʣʝʘʨʦʚ  ʇʇɼʈ ʠ ʇɼʈ  IL-4 ʚ 1,6 ʨʘʟ ʙʦʣʴʰʝ (ʨ < 0,001), ʯʝʤ ʧʨʠ ʅɼʈ ʠ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ 

ʛʣʶʢʦʟʳ ʠ ʬʣʘʚʦʥʦʠʜʘ ʥʝ ʠʟʤʝʥʷʝʪʩʷ. ʇʨʠ ʅɼʈ ʠʟʤʝʥʝʥʠʷ IL-4, ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʛʣʶʢʦʟʳ  ʥʝ ʦʙʥʘʨʫʞʝʥʦ, ʘ 

ʬʣʘʚʦʥʦʠʜʘ  ʧʦʢʘʟʘʪʝʣʴ ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ 9% (ʨ < 0,02). 

ɺʳʷʚʣʝʥʦ, ʧʦʚʳʰʝʥʠʝ TNF-Ŭ  ʥʘ 19-40% (ʨ < 0,001) ʧʨʠ ʇʇɼʈ ʠ ʇɼʈ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ  ʅɼʈ. ʉ ʜʦʙʘʚʣʝʥʠʝʤ 

ʛʣʶʢʦʟʳ, ʫʚʝʣʠʯʝʥʠʝ TNF-Ŭ ʚʳʷʚʣʝʥʦ ʧʨʠ ʇʇɼʈ  ʥʘ 11% (ʨ < 0,05) ʠ ʇɼʈ ʥʘ 14% (ʨ < 0,01).  ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ 

ʬʣʘʚʦʥʦʠʜʘ, TNF-Ŭ ʫʤʝʥʴʰʘʝʪʩʷ  ʥʘ 19% (ʨ < 0,001) ʧʨʠ ʅɼʈ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʛʣʶʢʦʟʳ, ʧʨʠ ʇʇɼʈ ʥʘ 23% 

(ʨ < 0,001) ʠ ʇɼʈ ï 22% (ʨ < 0,001). 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫ ʧʘʮʠʝʥʪʦʚ ʩ ɼʈ, ʧʦʜ ʚʣʠʷʥʠʝʤ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ, ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʝʝ 

ʮʠʪʦʢʠʥʳ (in loko morbi), ʥʘ ʫʨʦʚʥʝ ʪʢʘʥʝʡ ʛʣʘʟʘ. ʉʚʠʜʝʪʝʣʴʩʪʚʦʤ ʵʪʦʛʦ ʩʣʫʞʠʪ ʪʦ, ʯʪʦ  ʣʝʡʢʦʮʠʪʳ ʚ ʢʨʦʚʷʥʦʤ ʨʫʩʣʝ 

ʥʝ ʚʳʧʦʣʥʷʶʪ ʥʠʢʘʢʠʭ ʥʘʟʥʘʯʝʥʠʡ (ʚ ʢʨʦʚʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʜʦ 2%) [3]. 

ʇʨʠ ʉɼ, ʧʨʠ ʚʚʝʜʝʥʠʠ ʠʥʩʫʣʠʥʘ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʦʜʫʢʮʠʷ ʢʣʝʪʢʘʤʠ ʵʥʜʦʪʝʣʠʷ ET-1, vWf, ʫʛʥʝʪʘʝʪʩʷ 

ʬʠʙʨʠʥʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʵʥʜʦʪʝʣʠʷ ʙʦʣʴʰʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʬʠʙʨʠʥʘ ʠ ʪʨʦʤʙʠʥʘ, ʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʫʩʣʦʚʠʡ ʜʣʷ ʘʛʨʝʛʘʮʠʠ ʪʨʦʤʙʦʮʠʪʦʚ [4]. 

ʇʨʠ ʦʩʪʨʦʤ ʚʦʩʧʘʣʝʥʠʠ ʚʳʷʚʣʝʥʦ - ʮʠʪʦʢʠʥʳ ʫʤʝʥʴʰʘʶʪ ʘʢʪʠʚʥʦʩʪʴ ʨʝʮʝʧʪʦʨʦʚ ʢ ʠʥʩʫʣʠʥʫ ʠ "ʟʘʭʚʘʪ" ʛʣʶʢʦʟʳ 

ʢʣʝʪʢʘʤʠ. ʋʩʪʘʥʦʚʣʝʥʥʳʡ ʤʝʭʘʥʠʟʤ ʥʘʭʦʜʠʪʩʷ ʚ ʦʩʥʦʚʘʥʠʠ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ [11]. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ, ʷʚʣʷʶʪʩʷ ʦʙʦʩʥʦʚʘʥʠʝʤ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʥʩʫʣʠʥ-ʟʘʚʠʩʠʤʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʤʦʥʦʥʫʢʣʝʘʨʦʚ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʣʘʚʦʥʦʠʜʘ ʜʣʷ ʠʩʧʨʘʚʣʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘʨʫʰʝʥʠʡ. 

ɺ ʢʫʣʴʪʫʨʝ ʤʦʥʦʥʫʢʣʝʘʨʦʚ ʧʨʠ ʅɼʈ  IL-1ɓ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʠʥʩʫʣʠʥʘ ʠ ʬʣʘʚʦʥʦʠʜʘ ʢʘʨʜʠʥʘʣʴʥʦ ʥʝ ʤʝʥʷʝʪʩʷ. ʇʨʠ 

ʇʇɼʈ ʠ ʇɼʈ  IL-1ɓ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʠʥʩʫʣʠʥʘ ʥʘ 13ï15% (ʨ < 0,01).  ʇʨʠ ʜʣʠʪʝʣʴʥʦʤ ʪʝʯʝʥʠʠ ʉɼ 

ʩʦʟʜʘʝʪʩʷ ʠʥʩʫʣʠʥʟʘʚʠʩʠʤʳʡ ʤʝʭʘʥʠʟʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʠʪʦʢʠʥʦʚʦʛʦ (IL-1ɓ) ʥʘʨʫʰʝʥʠʷ.  ʇʨʠ ʇʇɼʈ ʠ ʇɼʈ, ʩ 

ʚʚʝʜʝʥʠʝʤ ʬʣʘʚʦʥʦʠʜʘ, ʫʩʪʘʥʦʚʣʝʥʘ ʦʪʤʝʥʘ ʫʚʝʣʠʯʝʥʠʷ IL-1ɓ (ʥʘ 22ï27%, ʨ < 0,001). 

ʀʟʤʝʥʝʥʠʝ IL-4, ʚ ʢʫʣʴʪʫʨʝ ʤʦʥʦʥʫʢʣʝʘʨʦʚ, ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʠʥʩʫʣʠʥʘ ʠ ʬʣʘʚʦʥʦʠʜʘ, ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 

ʀʟʤʝʥʝʥʠʝ  TNF-Ŭ  ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʠʥʩʫʣʠʥʘ, ʥʝ ʚʳʷʚʣʝʥʦ. ʇʨʠ ʅɼʈ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʬʣʘʚʦʥʦʠʜʘ TNF-Ŭ  ʩʥʠʞʘʝʪʩʷ 

ʚ ʩʨʘʚʥʝʥʠʠ ʩ  ʛʣʶʢʦʟʦʡ ʥʘ 10%, ʧʨʠ ʇʇɼʈ ʥʘ 12% (ʨ < 0,05) ʠ ʧʨʠ ʇɼʈ ʥʘ 15% (ʨ < 0,01). ʀʥʩʫʣʠʥʟʘʚʠʩʠʤʦʛʦ 

ʫʚʝʣʠʯʝʥʠʷ  TNF-Ŭ  ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 

ʉ ʜʦʙʘʚʣʝʥʠʝʤ ʠʥʩʫʣʠʥʘ ʧʨʠ ʇʇɼʈ ʠ ʇɼʈ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʣʝʡʢʦʮʠʪʦ (ʣʠʤʬʦʮʠʪʦ) - ʟʘʚʠʩʠʤʳʡ ʫʨʦʚʝʥʴ IL-1ɓ, ʯʪʦ 

ʨʘʩʮʝʥʠʚʘʝʪʩʷ ʥʘʤʠ ʢʘʢ ʥʘʫʯʥʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʣʘʚʦʥʦʠʜʘ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʛʣʶʢʦʟʦ-ʦʧʦʩʨʝʜʦʚʘʥʥʦʛʦ 

ʠ ʠʥʩʫʣʠʥʟʘʚʠʩʠʤʦʛʦ ʜʠʩʙʘʣʘʥʩʘ ʮʠʪʦʢʠʥʦʚ ʧʨʠ  ʇʇɼʈ ʠ ʇɼʈ. 

ɺʳʚʦʜʳ: ʋʚʝʣʠʯʝʥʠʝ ʚʳʨʘʙʦʪʢʠ ʤʦʥʦʥʫʢʣʝʘʨʘʤʠ IL-1ɓ ʠ TNF-Ŭ, ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ  ʪʷʞʝʩʪʠ ɼʈ, ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ 

ʟʥʘʯʠʤʘʷ  "ʩʦʩʪʘʚʣʷʶʱʘʷ"  ɼʈ. 

ɻʠʧʝʨʛʣʠʢʝʤʠʷ - ʠ ʠʥʩʫʣʠʥʟʘʚʠʩʠʤʳʡ  ʤʝʭʘʥʠʟʤ ʨʘʟʚʠʪʠʷ ʜʠʩʙʘʣʘʥʩʘ ʮʠʪʦʢʠʥʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʘʞʥʳʡ 

ʤʝʭʘʥʠʟʤ ʨʘʟʚʠʪʠʷ ɼʈ. 

ʅʘʤʠ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʠ ɼʈ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʜʣʠʥʥʦʝ ʚʣʠʷʥʠʝ ʬʣʘʚʦʥʦʠʜʘ ʥʘ  ʤʦʥʦʥʫʢʣʝʘʨʳ: ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ 

ʢʣʝʪʦʢ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʬʣʘʚʦʥʦʠʜʘ  IL-1ɓ ʠ TNF-Ŭ  ʩʥʠʞʘʝʪʩʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʝʛʦ ʜʣʷ ʣʝʯʝʥʠʷ ɼʈ. 
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ʂʘʬʝʜʨʘ ʭʠʨʫʨʛʠʠ ʄʇʌ ʇʝʨʚʦʛʦ ʄɻʄʋ ʠʤʝʥʠ ʀ.ʄ.ʉʝʯʝʥʦʚʘ 

ʍɽʄʆʇʈɽɺɽʅʎʀʗ ʈɸʂɸ ʄʆʃʆʏʅʆʁ ɾɽʃɽɿʓ 

ɸʥʥʦʪʘʮʠʷ 

ʍʝʤʦʧʨʝʚʝʥʮʠʷ ʨʘʢʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʘʜʠʠ ʩʪʘʥʦʚʣʝʥʠʷ. ʆʜʥʘʢʦ ʮʝʣʳʡ ʨʷʜ ʩʧʝʮʠʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠʥʚʘʟʠʚʥʦʡ ʦʧʫʭʦʣʠ ʚ ʛʨʫʧʧʝ ʞʝʥʱʠʥ ʚʳʩʦʢʦʛʦ 

ʨʠʩʢʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʘʤʦʢʩʠʬʝʥʘ, ʨʘʣʦʢʩʠʬʝʥʘ ʠ ʵʢʟʘʤʝʩʪʘʥʘ. ʉʣʝʜʫʝʪ ʩʦʦʪʥʦʩʠʪʴ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ 

ʜʦʩʪʦʠʥʩʪʚʘ ʵʪʠʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʦʯʝʚʠʜʥʳʝ ʨʠʩʢʠ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ. ʅʘʟʥʘʯʝʥʠʝ ʪʘʤʦʢʩʠʬʝʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʙʦʣʴʥʳʤ, ʢʦʪʦʨʳʝ ʫʞʝ ʧʝʨʝʥʝʩʣʠ ʦʧʝʨʘʮʠʶ ʫʜʘʣʝʥʠʷ ʤʘʪʢʠ ʠ ʷʠʯʥʠʢʦʚ. ʈʘʣʦʢʩʠʬʝʥ ʚ ʜʦʟʝ 60 ʤʛ ʚ ʜʝʥʴ (ʚ ʪʝʯʝʥʠʝ 5 

ʣʝʪ)  ʥʝ ʧʨʦʚʦʮʠʨʫʝʪ ʨʘʟʚʠʪʠʝ ʦʧʫʭʦʣʠ ʤʘʪʢʠ, ʭʦʪʷ ʝʛʦ ʧʨʠʝʤ ʩʦʧʨʷʞʝʥ ʩ ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ ʪʨʦʤʙʦʟʘ ʠ ʵʤʙʦʣʠʠ. 

ʕʢʟʘʤʝʩʪʘʥ ʚ ʜʦʟʝ 25 ʤʛ ʚ ʜʝʥʴ ʵʬʬʝʢʪʠʚʝʥ ʚ ʛʨʫʧʧʝ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ ʧʨʠ ʧʦʩʪʤʝʥʦʧʘʫʟʝ, ʥʦ ʝʛʦ ʥʘʟʥʘʯʝʥʠʝ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʯʘʩʪʦʪʳ ʧʨʠʣʠʚʦʚ ʠ ʘʨʪʠʨʠʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʢ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, ʭʝʤʦʧʨʝʚʝʥʮʠʷ, ʧʦʙʦʯʥʳʝ ʵʬʬʝʢʪʳ. 
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THE HEMOPREVENTION OF BREAST CANCER  

Abstract 

Chemoprevention of breast cancer is in the beginning of the way. For women with high-risk degree of the breast cancer 

tamoxifen,  raloxifene and examestan, are highly effective in reducing the risk of subsequent invasive breast cancer. Although 

there are issues with the current breast cancer chemoprevention agents, such as side effects, costs, and the identification of 

proper candidates for use, these are not insurmountable barriers, and efforts are under way to address them. The purpose of 

tamoxifen is advisable to patients who have undergone surgery of removal of uterus and ovaries. Raloxifene at a dose of 60 mg 

per day (for 5 years) provokes the development of tumors of the uterus, although the technique is associated with risk of 

thrombosis and embolism. Ackzemestan at a dose of 25 mg per day is effective in high-risk postmenopausal women, but its 

purpose is accompanied by an increase in the frequency of tides and artiritis. 

Keywords:  breast cancer, chemoprevention, side effects. 

 

ʠʩʢ ʨʘʟʚʠʪʠʷ ʨʘʢʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ (ʈʄɾ) ʩʦʩʪʘʚʣʷʝʪ ʚ ʈʦʩʩʠʠ 1:8 ï 1:12. ʈʝʟʢʠʡ ʩʢʘʯʦʢ ʨʦʩʪʘ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʙʣʶʜʘʶʪ ʚ ʧʨʝʤʝʥʦʧʘʫʟʝ ʠ, ʦʩʦʙʝʥʥʦ, ʧʦʩʪʤʝʥʦʧʘʫʟʝ. ʆʜʥʠ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ 

ʦʧʫʭʦʣʠ  ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ  ʤʦʞʥʦ ʥʠʚʝʣʠʨʦʚʘʪʴ ʠʟʤʝʥʝʥʠʝʤ ʦʙʨʘʟʘ ʞʠʟʥʠ (ʧʦʭʫʜʘʥʠʝ, ʠʩʢʣʶʯʝʥʠʝ ʧʨʠʝʤʘ 

ʞʠʨʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʦʪʢʘʟ ʦʪ ʢʫʨʝʥʠʷ ʠ ʧʨʠʝʤʘ ʘʣʢʦʛʦʣʷ, ʜʦʟʠʨʦʚʘʥʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ), ʜʨʫʛʠʝ (ʧʦʣ, ʚʦʟʨʘʩʪ, 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴ) ʠʟʤʝʥʠʪʴ ʥʝʣʴʟʷ. ʇʦʵʪʦʤʫ ʞʝʥʱʠʥʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʛʨʫʧʧʝ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ ʧʦ ʈʄɾ (ʥʘʧʨʠʤʝʨ, 

ʧʨʠ ʤʫʪʘʮʠʠ BRCA1,BRCA2, TP53 ʠʣʠ PTEN), ʤʦʛʫʪ ʧʨʷʤʦ ʠʣʠ ʢʦʩʚʝʥʥʦ ʧʦʚʣʠʷʪʴ  ʥʘ ʯʘʩʪʦʪʫ ʝʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʯʝʨʝʟ ʧʨʦʮʝʜʫʨʳ ʩʢʨʠʥʠʥʛʘ, ʧʫʪʝʤ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʠʝʤʘ ʤʝʜʠʢʘʤʝʥʪʦʟʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠʣʠ ʩ ʧʦʤʦʱʴʶ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ. ʀ ʝʩʣʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʢʦʧʣʝʥ ʜʦʩʪʘʪʦʯʥʳʡ ʦʧʳʪ ʧʨʦʚʝʜʝʥʠʷ 

ʩʢʨʠʥʠʥʛʘ ʠ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ, ʪʦ ʭʝʤʦʧʨʝʚʝʥʮʠʷ ʈʄɾ ʥʘʭʦʜʠʪʩʷ ʚ ʧʝʨʠʦʜʝ ʩʪʘʥʦʚʣʝʥʠʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʘʤʘ 

ʠʩʪʦʨʠʷ ʤʝʜʠʮʠʥʳ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʤʘʢʩʠʤʘʣʴʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʠʤʝʥʥʦ ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ, ʥʝʞʝʣʠ ʚ ʣʝʯʝʥʠʠ ʫʞʝ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʜʦʩʪʠʞʝʥʠʷ ʢʘʨʜʠʦʣʦʛʠʠ, ʦʥʠ ʞʝ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʠ ʢʘʯʝʩʪʚʝ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʤʦʜʝʣʠ. 

W.Hong ʠ M.Sporn (1997) ʦʧʨʝʜʝʣʠʣʠ ʭʝʤʦʧʨʝʚʝʥʮʠʶ ʢʘʢ  ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʠʣʠ ʧʨʠʨʦʜʥʳʭ 

ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʪʦʨʤʦʟʷʪ ʨʘʟʚʠʪʠʝ ʠʥʚʘʟʠʚʥʦʛʦ ʨʘʢʘ,  ʙʣʦʢʠʨʫʷ ʧʦʚʨʝʞʜʝʥʠʷ ɼʅʂ, ʠʥʠʮʠʠʨʫʶʱʠʝ ʧʨʦʮʝʩʩ 

ʢʘʥʮʝʨʦʛʝʥʝʟʘ. 

ɺ ʮʝʣʷʭ  ʭʝʤʦʧʨʝʚʝʥʮʠʠ ʧʳʪʘʣʠʩʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʘʤʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ: ʚʠʪʘʤʠʥʳ, 

ʢʘʨʦʪʠʥʦʠʜʳ, ʘʥʪʠʦʢʩʠʜʘʥʪʳ, ʘʩʧʠʨʠʥ ʠ ʜʨʫʛʠʝ ʥʝʩʪʝʨʦʠʜʥʳʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ, ʩʝʣʝʢʪʠʚʥʳʝ 

ʙʣʦʢʘʪʦʨʳ ʮʠʢʣʦʦʢʩʠʛʝʥʘʟʳ -2 ʠ ʜʨʫʛʠʝ.  

ʆʜʥʘʢʦ ʟʘʢʦʥʯʝʥʥʳʝ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʦʩʦʙʦ  ʚʳʜʝʣʠʪʴ  ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʪʨʝʭ ʤʝʜʠʢʘʤʝʥʪʦʚ, ʨʘʥʝʝ ʠʩʧʦʣʴʟʦʚʘʚʰʠʭʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʩ ʮʝʣʴʶ ʘʜʲʶʚʘʥʪʥʦʡ ʛʦʨʤʦʥʦʪʝʨʘʧʠʠ ʈʄɾ: 

ʪʘʤʦʢʩʠʬʝʥ, ʨʘʣʦʢʩʠʬʝʥ ʠ ʵʢʩʝʤʝʩʪʘʥ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʫʩʪʘʥʦʚʠʪʴ ʥʝ ʪʦʣʴʢʦ ʠʭ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʥʦ ʠ ʫʩʪʘʥʦʚʠʪʴ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʦʧʘʩʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ, ʩʥʠʞʘʶʱʠʭ 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʠ ʜʘʞʝ ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʫʛʨʦʟʫ ʜʣʷ ʝʸ ʢʦʣʠʯʝʩʪʚʘ. ʉʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʧʨʠʥʷʪʠʝ 

ʨʝʰʝʥʠʷ ʦ ʥʘʟʥʘʯʝʥʠʠ ʵʪʠʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘʣʘʛʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʥʘ ʢʫʨʘʪʦʨʘ ʧʘʮʠʝʥʪʦʢ, ʧʦʩʢʦʣʴʢʫ  

ʧʨʠʥʠʤʘʪʴ ʠʭ ʜʦʣʞʥʳ ʞʝʥʱʠʥʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʧʨʝʜʲʷʚʣʷʶʱʠʝ  ʥʠʢʘʢʠʭ ʞʘʣʦʙ, ʥʦ ʠʥʬʦʨʤʠʨʦʚʘʥʥʳʝ ʦ ʚʝʨʦʷʪʥʦʤ 

ʨʠʩʢʝ ʨʘʟʚʠʪʠʷ ʈʄɾ. 

ʅʘʰʝ ʚʥʠʤʘʥʠʝ ʧʨʠʚʣʝʢʣʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʮʝʥʢʝ ʩʧʦʩʦʙʥʦʩʪʠ ʩʥʠʞʘʪʴ ʯʘʩʪʦʪʫ ʨʘʟʚʠʪʠʷ ʈʄɾ ʧʨʠ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʤ ʧʨʠʝʤʝ ʪʘʤʦʢʩʠʬʝʥʘ ʠ ʨʘʣʦʢʩʠʬʝʥʘ (ʩʝʣʝʢʪʠʚʥʳʝ ʙʣʦʢʘʪʦʨʳ ʨʝʮʝʧʪʦʨʦʚ ʵʩʪʨʦʛʝʥʘ) ʠ ʵʢʩʝʤʝʩʪʘʥʘ 

(ʠʥʛʠʙʠʪʦʨʘ ʘʨʦʤʘʪʘʟʳ) ʫ ʙʦʣʴʥʳʭ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. 

ɹʣʦʢʘʪʦʨʳ ʨʝʮʝʧʪʦʨʦʚ ʵʩʪʨʦʛʝʥʘ 

ʍʦʪʷ ʪʦʯʥʳʝ ʤʝʭʘʥʠʟʤʳ ʨʘʟʚʠʪʠʷ ʈʄɾ ʧʦʣʥʦʩʪʴʶ ʥʝ ʫʩʪʘʥʦʚʣʝʥʳ, ʥʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʣʦʚʳʝ ʛʦʨʤʦʥʳ (ʠ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ, ʵʩʪʨʦʛʝʥ) ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʢʘʥʮʝʨʦʛʝʥʝʟʝ ʫ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʙʦʣʴʥʳʭ. ʊʘʤʦʢʩʠʬʝʥ (ʩʝʣʝʢʪʠʚʥʳʡ 

ʙʣʦʢʘʪʦʨ ʨʝʮʝʧʪʦʨʦʚ ʵʩʪʦʨʦʛʝʥʘ ʪʢʘʥʠ ʤʦʣʦʯʥʦʡ ʞʝʜʝʟʳ) ʜʘʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ çʟʦʣʦʪʦʛʦ ʩʪʘʥʜʘʨʪʘè 

ʘʜʲʶʚʘʥʪʥʦʡ  ʛʦʨʤʦʥʘʣʴʥʦʡ ʪʝʨʘʧʠʠ ʫ ʨʝʮʝʧʪʦʨ-ʧʦʟʠʪʠʚʥʳʭ (ʈʕ+) ʙʦʣʴʥʳʭ ʈʄɾ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʩʥʠʞʝʥʠʷ 

ʯʘʩʪʦʪʳ ʨʘʟʚʠʪʠʷ ʧʝʨʚʠʯʥʦʡ ʦʧʫʭʦʣʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ çʟʜʦʨʦʚʦʡè ʞʝʣʝʟʳ, ʘ ʪʘʢʞʝ ʫʣʫʯʰʠʪʴ ʧʦʢʘʟʘʪʝʣʠ 

ʈ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 6 (48) ǐ ʏʘʩʪʴ 5 ǐ ʀʶʥʴ 

 

42 

 

ʧʝʨʝʞʠʚʘʝʤʦʩʪʠ ʚ ʙʣʠʞʘʡʰʠʝ ʠ ʦʪʜʘʣʝʥʥʳʝ ʩʨʦʢʠ. ʇʨʠ ʧʨʠʝʤʝ ʧʨʝʧʘʨʘʪʘ ʚ ʪʝʯʝʥʠʝ 5 ʣʝʪ ʧʦʟʠʪʠʚʥʳʝ ʵʬʬʝʢʪʳ 

ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʪʝʯʝʥʠʝ 15 ʣʝʪ ʠ, ʚʦʟʤʦʞʥʦ, ʠ ʙʦʣʝʝ.  

ʇʝʨʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʪʝʢʪʠʚʥʳʭ ʩʚʦʡʩʪʚ ʪʘʤʦʢʩʠʬʝʥʘ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʚ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ (NSABP BCPT P-1 

ʥʘʯʘʣʦ ʚ 1992 ʛ.) ʠ ʚʢʣʶʯʘʣʦ ʙʦʣʝʝ 13 000 ʞʝʥʱʠʥ ʩ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ ʈʄɾ (ʚʦʟʨʘʩʪ ʙʦʣʝʝ 60 ʣʝʪ ʠʣʠ 

ʜʦʣʴʢʦʚʘʷ ʢʘʨʮʠʥʦʤʘ in situ ʚ ʘʥʘʤʥʝʟʝ). ʊʘʤʦʢʩʠʬʝʥ (ʧʦ 20 ʤʛ ʚ ʜʝʥʴ) ʠʣʠ ʧʣʘʮʝʙʦ ʥʘʟʥʘʯʘʣʠ ʚ ʪʝʯʝʥʠʝ 5 ʣʝʪ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʜʚʦʡʥʳʤ ʩʣʝʧʳʤ ʤʝʪʦʜʦʤ. ʀʟ ʥʝʛʦ ʠʩʢʣʶʯʠʣʠ ʙʦʣʴʥʳʭ ʩ ʠʩʪʦʨʠʝʡ ʪʨʦʤʙʵʤʙʦʣʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ (ʪʨʦʤʙʦʟ ʛʣʫʙʦʢʠʭ ʚʝʥ, ʊʕʃɸ), ʘ ʪʘʢʞʝ ʧʦʣʫʯʘʚʰʠʭ ʛʦʨʤʦʥʦʪʝʨʘʧʠʶ, ʦʨʘʣʴʥʳʝ ʢʦʥʪʨʘʮʝʧʪʠʚʳ ʠʣʠ 

ʘʥʜʨʦʛʝʥʳ ʚ ʩʨʦʢʠ ʜʦ 3 ʤʝʩʷʮʝʚ ʜʦ ʚʢʣʶʯʝʥʠʷ ʚ ʢʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʫ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʝʢʨʘʱʘʣʠ ʧʨʠ ʨʘʟʚʠʪʠʠ 

ʠʥʚʘʟʠʚʥʦʛʦ ʠʣʠ ʥʝʠʥʚʘʟʠʚʥʦʛʦ ʈʄɾ ʠʣʠ ʜʨʫʛʦʡ ʣʦʢʘʣʠʟʘʮʠʠ, ʧʨʠ ʧʝʨʝʣʦʤʝ ʢʦʩʪʝʡ ʥʘ ʬʦʥʝ ʦʩʪʝʦʧʦʨʦʟʘ ʠʣʠ 

ʧʨʠʨʘʟʚʠʪʠʠ ʟʘʙʦʣʝʚʘʥʠʡ ʩʝʨʜʮʘ. 

ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ NASBP P-1, ʚʧʝʨʚʳʝ ʙʳʣ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ 

ʪʘʤʦʢʩʠʬʝʥʘ ʚ ʢʘʯʝʩʪʚʘ ʩʨʝʜʩʪʚʘ ʢʘʥʮʝʨʦʧʨʝʚʝʥʮʠʠ: ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʥʝ ʜʦʧʫʩʪʠʪʴ ʦʜʠʥ ʩʣʫʯʘʡ ʈʄɾ ʥʝʦʙʭʦʜʠʤʦ, 

ʯʪʦʙʳ 47 ʞʝʥʱʠʥ ʧʨʠʥʠʤʘʣʠ ʝʛʦ ʚ ʪʝʯʝʥʠʝ 5 ʣʝʪ. ʇʨʠʯʝʤ ʵʪʠ ʩʚʦʡʩʪʚʘ ʙʳʣʠ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʳ ʩ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʚʣʠʷʪʴ ʥʘ ʨʝʮʝʧʪʦʨʳ ʵʩʪʨʦʛʝʥʘ, ʧʦʩʢʦʣʴʢʫ ʜʦʩʪʦʚʝʨʥʦ (ʥʘ 69%) ʩʥʠʟʠʣʘʩʴ ʯʘʩʪʦʪʘ ʨʘʟʚʠʪʠʷ ʠʥʚʘʟʠʚʥʦʛʦ  ʨʝʮʝʧʪʦʨ-

ʧʦʟʠʪʠʚʥʦʛʦ (ʕʈ+) ʈʄɾ ʠ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʩ ʛʨʫʧʧʦʡ ʧʣʘʮʝʙʦ ʚ ʯʘʩʪʦʪʝ ʨʘʟʚʠʪʠʷ ʨʝʮʝʧʪʦʨ-

ʥʝʛʘʪʠʚʥʦʛʦ (ʕʈ-) ʈʄɾ.  

ʕʪʠ ʩʚʦʡʩʪʚʘ ʪʘʤʦʢʩʠʬʝʥʘ ʩʦʭʨʘʥʷʣʠʩʴ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʭ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʛʨʫʧʧʘʭ ʞʝʥʱʠʥ ʩ ʤʫʪʘʮʠʷʤʠ 

BRCA1 ʠʣʠ BRCA 2. ʊʘʤʦʢʩʠʬʝʥ ʧʦʥʠʞʘʣ ʚʝʨʦʷʪʥʦʩʪʴ  ʠ ʧʝʨʚʠʯʥʦʛʦ (ʕʈ+) ʈʄɾ, ʠ ʨʘʢʘ ʚ ʢʦʥʪʨʣʘʪʝʨʘʣʴʥʦʡ 

çʟʜʦʨʦʚʦʡè ʞʝʣʝʟʝ ʚ ʩʨʝʜʥʝʤ ʥʘ 62%. ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʧʨʦʪʝʢʪʠʚʥʳʝ ʩʚʦʡʩʪʚʘ ʪʘʤʦʢʩʠʬʝʥʘ ʦʙʥʘʞʠʣʠ ʦʯʝʚʠʜʥʫʶ 

ʧʨʦʙʣʝʤʫ: ʢʘʢ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʕʈ+ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʡ ʦʧʫʭʦʣʠ? 

ʅʘʠʙʦʣʝʝ ʷʨʢʦ ʩʚʦʡʩʪʚʘ ʪʘʤʦʢʩʠʬʝʥʘ ʧʨʝʜʫʧʨʝʞʜʘʪʴ ʨʘʟʚʠʪʠʝ ʈʄɾ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʚ ʥʘʠʙʦʣʝʝ ʧʨʦʙʣʝʤʥʳʭ 

ʧʦʜʛʨʫʧʧʘʭ - ʧʨʠ ʥʘʣʠʯʠʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠ ʜʦʢʘʟʘʥʥʦʡ ʘʪʠʧʠʯʥʦʡ ʛʠʧʝʨʧʣʘʟʠʠ  ʠ ʜʦʣʴʢʦʚʦʡ ʢʘʨʮʠʥʦʤʳ  in situ. ʋ ʵʪʠʭ 

ʞʝʥʱʠʥ ʯʘʩʪʦʪʘ ʨʘʟʚʠʪʠʷ ʠʥʚʘʟʠʚʥʦʛʦ ʈʄɾ ʩʥʠʟʠʣʘʩʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 86% ʠ 56%, ʢʘʢ ʚ ʧʨʝʤʝʥʦʧʘʫʟʝ, ʪʘʢ ʠ ʚ 

ʧʦʩʪʤʝʥʦʧʘʫʟʝ. ʂʨʦʤʝ ʪʦʛʦ, ʘʚʪʦʨʳ ʦʪʤʝʪʠʣʠ  ʩʥʠʞʝʥʠʝ ʯʘʩʪʦʪʳ ʨʘʟʚʠʪʠʷ ʥʝ ʪʦʣʴʢʦ ʠʥʚʘʟʠʚʥʦʛʦ ʨʘʢʘ, ʥʦ ʠ 

ʧʨʦʪʦʢʦʚʦʡ ʢʘʨʮʠʥʦʤʳ  in situ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʧʣʘʮʝʙʦ. 

ɼʠʟʘʡʥ ʩʭʦʞʠʭ ʧʦ ʮʝʣʷʤ ʠʪʘʣʴʷʥʩʢʦʛʦ (ITPS)  ʠ ʙʨʠʪʘʥʩʢʦʛʦ (RMHT) ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʜʝʨʞʘʣ a priori ʦʯʝʚʠʜʥʳʝ 

ʜʝʬʝʢʪʳ: 14% ʠ 41% ʚʢʣʶʯʝʥʥʳʭ ʚ ʥʠʭ ʞʝʥʱʠʥ ʧʦʣʫʯʘʣʠ ʛʦʨʤʦʥ-ʧʦʜʜʝʨʞʠʚʘʶʱʫʶ ʪʝʨʘʧʠʶ, ʰʠʨʦʢʠʡ ʚʦʟʨʘʩʪʥʦʡ 

ʜʠʘʧʘʟʦʥ (35-70 ʣʝʪ), ʥʘʣʠʯʠʝ ʞʝʥʱʠʥ ʩ ʥʠʟʢʠʤ ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ ʈʄɾ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʛʨʫʧʧ 

ʥʘʙʣʶʜʝʥʠʷ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʵʪʠʤ ʦʙʲʷʩʥʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚ ʘʥʛʣʠʡʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʵʪʘʧʝ 

(ʯʝʨʝʟ 8 ʣʝʪ ʦʪ ʥʘʯʘʣʘ) ʧʨʦʟʚʫʯʘʣʦ ʩʫʞʜʝʥʠʝ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʧʦʟʠʪʠʚʥʦʛʦ ʵʬʬʝʢʪʘ ʧʨʠʝʤʘ ʪʘʤʦʢʩʠʬʝʥʘ, ʢʦʪʦʨʦʝ 

ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʣʠ ʚ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʟʘʢʣʶʯʝʥʠʝ ʝʱʝ ʯʝʨʝʟ 12 ʣʝʪ ʥʘʙʣʶʜʝʥʠʡ. ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʧʨʠʰʣʦʩʴ 

ʧʨʦʜʣʠʪʴ ʠ ʠʪʘʣʴʷʥʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩ 5 ʜʦ 11 ʣʝʪ; ʠ ʪʦʣʴʢʦ ʧʦʩʣʝ ʚʳʜʝʣʝʥʠʷ ʛʨʫʧʧʳ ʨʠʩʢʘ ʧʦ ʈʄɾ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʪʘʤʦʢʩʠʬʝʥʘ. ʂʨʦʤʝ ʪʦʛʦ, ʘʚʪʦʨʳ ʚʧʝʨʚʳʝ ʦʧʠʩʘʣʠ ʜʣʠʪʝʣʴʥʦʝ 

ʧʦʩʣʝʜʝʡʩʪʚʠʝ ʦʪ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʧʨʠʝʤʘ ʵʪʦʛʦ ʧʨʝʧʘʨʘʪʘ. 

NSABP P-1 ʫʩʪʘʥʦʚʠʣʦ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʵʬʬʝʢʪʳ ʪʝʨʘʧʠʠ ʪʘʤʦʢʩʠʬʝʥʦʤ. ʈʝʟʢʦ ʫʚʝʣʠʯʠʚʘʣʩʷ ʨʠʩʢ ʨʘʟʚʠʪʠʷ 

ʨʘʢʘ ʵʥʜʦʤʝʪʨʠʷ, ʦʩʦʙʝʥʥʦ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʧʦʩʣʝ 50 ʣʝʪ; ʟʥʘʯʠʪʝʣʴʥʦ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʧʣʘʮʝʙʦ, ʚʦʟʨʘʩʪʘʣ 

ʨʠʩʢ ʊʕʃɸ (ʚ ʪʨʠ ʨʘʟʘ) ʠ ʪʨʦʤʙʦʟʘ ʛʣʫʙʦʢʠʭ ʚʝʥ (ʥʘ 60%), ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʦʟʨʘʩʪʘʣ  ʨʠʩʢ ʠʥʩʫʣʴʪʘ  ʠ ʠʥʬʘʨʢʪʘ 

ʤʠʦʢʘʨʜʘ (ʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʜʦʩʪʦʚʝʨʥʦ). ʆʜʥʘʢʦ ʚ ʛʨʫʧʧʝ ʞʝʥʱʠʥ, ʧʨʠʥʠʤʘʚʰʠʭ ʪʘʤʦʢʩʠʬʝʥ, ʥʘ 45% ʫʧʘʣʘ 

ʯʘʩʪʦʪʘ ʨʘʟʚʠʪʠʷ ʧʝʨʝʣʦʤʘ ʢʦʩʪʝʡ ʥʘ ʬʦʥʝ ʦʩʪʝʦʧʦʨʦʟʘ. 

IBIS I ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʯʝʥʠʝ 10 ʣʝʪ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ɸʚʩʪʨʘʣʠʠ ʠ ʅʦʚʦʡ ɿʝʣʘʥʜʠʠ, ʦʥʦ ʚʢʣʶʯʘʣʦ ʙʦʣʝʝ 7 ʪʳʩʷʯ 

ʞʝʥʱʠʥ ʠ ʧʦ ʢʦʤʧʦʟʠʮʠʠ ʜʠʟʘʡʥʘ ʥʘʧʦʤʠʥʘʣʦ NSABP P-1(ʧʨʠʝʤ ʪʘʤʦʢʩʠʬʝʥʘ ʧʦ 20 ʤʛ ʠ ʧʣʘʮʝʙʦ, ʜʚʦʡʥʦʝ ʩʣʝʧʦʝ, 

ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʦʝ ʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ).ʇʨʠ ʩʨʝʜʥʠʭ ʩʨʦʢʘʭ ʥʘʙʣʶʜʝʥʠʷ 96 ʤʝʩ. ʘʚʪʦʨʳ ʧʦʣʫʯʠʣʠ 

ʩʥʠʞʝʥʠʝ ʯʘʩʪʦʪʳ ʨʘʟʚʠʪʠʷ ʈʄɾ ʥʘ 27%, ʧʨʠ ʜʦʢʘʟʘʥʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʯʘʩʪʦʪʳ ʪʨʦʤʙʵʤʙʦʣʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ, ʥʦ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʜʦʩʪʦʚʝʨʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʨʘʢʘ ʵʥʜʦʤʝʪʨʠʷ. 

ʈʘʣʦʢʩʠʬʝʥ ʦʪʥʦʩʠʪʩʷ ʢʦ ʚʪʦʨʦʤʫ ʧʦʢʦʣʝʥʠʶ ʧʨʝʧʘʨʘʪʦʚ ʩʝʣʝʢʪʠʚʥʳʭ ʙʣʦʢʘʪʦʨʦʚ ʨʝʮʝʧʪʦʨʦʚ ʵʩʪʨʦʛʝʥʘ. ɽʛʦ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʥʝʦʘʜʲʶʚʘʥʪʥʦʛʦ ʣʝʯʝʥʠʷ ʈʄɾ ʧʦʢʘʟʘʣʦ ʦʛʨʘʥʠʯʝʥʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʙʳʣʦ ʧʨʝʢʨʘʱʝʥʦ. ɺ 

ʪʦ ʞʝ ʚʨʝʤʷ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʝʛʦ ʧʦʟʠʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʤʝʪʘʙʦʣʠʟʤ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʫ ʞʝʥʱʠʥ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ, 

ʯʪʦ ʧʦʩʣʫʞʠʣʦ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʩʧʝʮʠʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ (MORE). ʈʘʣʦʢʩʠʬʝʥ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ 

ʦʩʪʝʦʧʦʨʦʟʘ ʠ ʝʛʦ ʧʦʩʣʝʜʩʪʚʠʡ ʚ ʜʦʟʝ 60 ʠʣʠ 120 ʤʛ ʚ ʜʝʥʴ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʣʘʮʝʙʦ ʚ ʪʝʯʝʥʠʝ 4 ʣʝʪ. ʇʝʨʚʠʯʥʫʶ ʮʝʣʴʶ 

ʙʳʣʦ: ʦʮʝʥʠʪʴ ʝʛʦ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʯʘʩʪʦʪʫ ʦʩʪʝʦʧʦʨʝʪʠʯʝʩʢʠʭ ʧʝʨʝʣʦʤʦʚ ʠ ʧʣʦʪʥʦʩʪʴ ʢʦʩʪʥʦʡ ʪʢʘʥʠ. ɺʣʠʷʥʠʝ ʥʘ 

ʯʘʩʪʦʪʫ ʨʘʟʚʠʪʠʷ ʈʄɾ  - ʦʢʘʟʘʣʦʩʴ ʚʪʦʨʠʯʥʦʡ, ʧʦʙʦʯʥʦʡ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʧʨʠ ʵʪʦʤ ʙʦʣʴʥʳʭ ʥʝ ʛʨʫʧʧʠʨʦʚʘʣʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ  ʦʪ ʨʠʩʢʘ ʈʄɾ). 

ʅʘ ʬʦʥʝ ʧʨʠʝʤʘ ʨʘʣʦʢʩʠʬʝʥʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʯʘʩʪʦʪʳ ʧʝʨʝʣʦʤʦʚ ʧʦʟʚʦʥʦʯʥʠʢʘ (ʥʦ ʥʝ 

ʜʨʫʛʠʭ ʢʦʩʪʝʡ ʩʢʝʣʝʪʘ), ʥʦ ʩʘʤʦʝ ʛʣʘʚʥʦʝ ï ʯʝʨʝʟ 4 ʛʦʜʘ ʥʘ 72% ʩʥʠʟʠʣʘʩʴ ʯʘʩʪʦʪʘ ʨʘʟʚʠʪʠʷ ʈʕ+  ʠʥʚʘʟʠʚʥʦʛʦ ʈʄɾ. 

ʕʪʦʪ ʧʨʝʧʘʨʘʪ ʧʨʦʚʦʮʠʨʦʚʘʣ ʪʨʦʤʙʵʤʙʦʣʠʯʝʩʢʠʝ ʦʩʣʦʞʥʝʥʠʷ ʢʘʢ ʠ ʪʘʤʦʢʩʠʬʝʥ, ʥʦ ʥʝ ʚʣʠʷʣ ʥʘ ʯʘʩʪʦʪʫ ʨʘʟʚʠʪʠʷ ʨʘʢʘ 

ʤʘʪʢʠ. ɿʘʪʝʤ ʵʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʦ ʚ ʜʚʦʡʥʦʝ ʩʣʝʧʦʝ ʥʘ ʪʦʡ ʞʝ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʢ (CORE). ʇʦ 

ʧʨʦʰʝʩʪʚʠʠ 8 ʣʝʪ ʘʚʪʦʨʳ ʢʦʥʩʪʘʪʠʨʦʚʘʣʠ ʩʫʤʤʘʨʥʳʡ ʧʨʦʪʝʢʪʠʚʥʳʡ ʵʬʬʝʢʪ ʢʘʢ ʨʝʜʫʢʮʠʶ ʚʝʨʦʷʪʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʠʥʚʘʟʠʚʥʦʛʦ ʈʄɾ ʥʘ 66%. ʕʪʠ ʜʘʥʥʳʝ ʧʦʟʚʦʣʠʣʠ ʨʘʩʯʠʪʘʪʴ, ʯʪʦ ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ 1 ʩʣʫʯʘʷ ʠʥʚʘʟʠʚʥʦʛʦ ʈʄɾ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʣʝʯʠʪʴ ʚ ʪʝʯʝʥʠʝ 5 ʣʝʪ 91 ʞʝʥʱʠʥʫ ʩ ʦʩʪʝʦʧʦʨʦʟʦʤ ʚ ʤʝʥʦʧʘʫʟʝ. ʕʪʠ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, 

ʯʪʦ  ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʣʦʢʩʠʬʝʥʘ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʈʄɾ ʟʥʘʯʠʪʝʣʴʥʦ ʵʬʬʝʢʪʠʚʥʝʡ, ʯʝʤ ʧʨʠʤʝʥʝʥʠʝ ʩʪʘʪʠʥʦʚ ʜʣʷ 

ʧʨʦʬʠʣʘʢʪʠʢʘ ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ. 

ɼʚʦʡʥʦʝ ʩʣʝʧʦʝ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʦʝ ʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ NSABP P-2 STAR ʪʝʩʪʠʨʦʚʘʣʦ ʩʨʘʚʥʠʪʝʣʴʥʳʝ 

ʵʬʬʝʢʪʳ  ʪʘʤʦʢʩʠʬʝʥʘ (20 ʤʛ ʚ ʜʝʥʴ) ʠʣʠ ʨʘʣʦʢʩʠʬʝʥʘ (60 ʤʛ ʚ ʜʝʥʴ) ʠ ʚʢʣʶʯʘʣʦ ʧʦʯʪʠ 20 ʪʳʩʷʯ ʞʝʥʱʠʥ ʚ 

ʧʦʩʪʤʝʥʦʧʘʫʟʝ. ʈʠʩʢ ʨʘʟʚʠʪʠʷ ʈʄɾ ʧʦ ʜʘʥʥʳʤ ʦʙʩʣʝʜʦʚʘʥʠʷ ʫ ʥʠʭ ʨʘʩʮʝʥʠʚʘʣʠ ʢʘʢ 4.03% (ʧʨʠ ʜʦʞʠʪʠʠ ʜʦ 80 ʣʝʪ ï 

14%). ʋ 7% ʠʟ ʥʠʭ ʙʳʣʠ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʨʦʜʩʪʚʝʥʥʠʢʦʚ 1-ʦʡ ʩʪʝʧʝʥʠ ʨʦʜʩʪʚʘ ʙʦʣʴʥʳʭ ʈʄɾ, ʫ 9% ʥʘʭʦʜʠʣʠ ʧʨʠ 

ʙʠʦʧʩʠʠ ʜʦʣʴʢʦʚʫʶ ʢʘʨʮʠʥʦʤʫ in situ, ʫ 22% ʙʳʣʠ ʧʨʦʪʦʢʦʚʘʷ ʠ ʜʦʣʴʢʦʚʘʷ ʘʪʠʧʠʷ, ʜʦʢʘʟʘʥʥʘʷ ʙʠʦʧʩʠʝʡ.  



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 6 (48) ǐ ʏʘʩʪʴ 5 ǐ ʀʶʥʴ 
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ʏʝʨʝʟ 5 ʣʝʪ ʦʪ ʥʘʯʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʯʘʩʪʦʪʘ ʨʘʟʚʠʪʠʷ  ʠʥʚʘʟʠʚʥʦʛʦ ʈʄɾ ʩʥʠʟʠʣʘʩʴ ʚ ʩʨʝʜʥʝʤ ʥʘ 

47%. (ʩʦʩʪʘʚʠʣʘ 4.3 ʠ 4.4 ʥʘ 1000 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʛʨʫʧʧʝ ʪʘʤʦʢʩʠʬʝʥʘ ʠ ʨʘʣʦʢʩʠʬʝʥʘ). ɸʥʘʣʦʛʠʯʥʦʝ ʟʘʢʣʶʯʝʥʠʝ 

ʧʦʣʫʯʠʣʠ ʠ ʜʣʷ ʥʝʠʥʚʘʟʠʚʥʦʛʦ ʈʄɾ (ʚʢʣʶʯʘʷ  ʧʨʦʪʦʢʦʚʳʡ ʠ ʜʦʣʴʢʦʚʳʡ ʨʘʢ in situ). ʏʘʩʪʦʪʘ ʨʘʟʚʠʪʠʷ ʨʘʢʘ 

ʵʥʜʦʤʝʪʨʠʷ ʚ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʧʦʣʫʯʘʚʰʠʭ ʪʘʤʦʢʩʠʬʝʥ ʩʦʩʪʘʚʠʣʘ 2.0 ʥʘ 1000 ʚ ʛʦʜ, ʘ ʚ ʛʨʫʧʧʝ ʧʦʣʫʯʘʚʰʠʭ 

ʨʘʣʦʢʩʠʬʝʥ 1.25 ʥʘ 1000 ʚ ʛʦʜ (ʨʘʟʥʠʮʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʜʦʩʪʦʚʝʨʥʘ). ʅʝ ʙʳʣʦ ʨʘʟʣʠʯʠʡ ʠ ʚ ʯʘʩʪʦʪʝ ʨʘʟʚʠʪʠʷ ʨʘʢʘ 

ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ʣʝʛʢʠʭ ʠ ʨʘʢʘ ʜʨʫʛʠʭ ʦʨʛʘʥʦʚ. ʅʝ ʨʘʟʣʠʯʘʣʘʩʴ ʪʘʢʞʝ ʯʘʩʪʦʪʘ ʨʘʟʚʠʪʠʷ ʠʥʩʫʣʴʪʘ ʠ ʧʝʨʝʣʦʤʦʚ ʢʦʩʪʝʡ 

(ʙʝʜʨʝʥʥʦʡ, ʧʦʟʚʦʥʦʯʥʠʢʘ, ʣʫʯʝʚʦʡ ʢʦʩʪʠ). 

ɺ 2010 ʛ. (ʩʨʝʜʥʠʝ ʩʨʦʢʠ ʥʘʙʣʶʜʝʥʠʷ ʩʦʩʪʘʚʠʣʠ 81 ʤʝʩ.) ʚʳʚʦʜʳ ʦʩʪʘʣʠʩʴ ʧʨʝʞʥʠʤʠ, ʧʨʠʯʝʤ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʥʝ 

ʪʦʣʴʢʦ ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʯʘʩʪʦʪʳ ʨʘʢʘ ʤʘʪʢʠ (ʥʘ 45%) ʚ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʧʦʣʫʯʘʚʰʠʭ ʨʘʣʦʢʩʠʬʝʥ, ʥʦ ʠ 

ʦʪʯʝʪʣʠʚʦʝ ʧʦʜʘʚʣʝʥʠʝ ʯʘʩʪʦʪʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʛʠʧʝʨʧʣʘʟʠʠ ʵʥʜʦʤʝʪʨʠʷ (ʥʘ 80%). ʕʪʠʤ ʙʦʣʴʥʳʤ ʚ ʜʚʘ ʨʘʟʘ ʨʝʞʝ, ʯʝʤ 

ʚ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʧʦʣʫʯʘʚʰʠʭ ʪʘʤʦʢʩʠʬʝʥ, ʚʳʧʦʣʥʷʣʠ ʛʠʩʪʝʨʵʢʪʦʤʠʶ ʠ ʥʘ 50% ʨʝʞʝ ï ʘʜʥʝʢʩʵʢʪʦʤʠʶ. ʏʘʩʪʦʪʘ 

ʩʤʝʨʪʝʣʴʥʳʭ ʠʩʭʦʜʦʚ ʠ ʧʨʠʯʠʥ ʩʤʝʨʪʠ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʨʘʟʣʠʯʘʣʠʩʴ\14,15\. ʅʦʚʳʭ ʜʘʥʥʳʭ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʪʝʢʪʠʚʥʳʭ ʩʚʦʡʩʪʚ ʨʘʣʦʢʩʠʬʝʥʘ ʫ ʙʦʣʴʥʳʭ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤ ʈʄɾ ʩ ʤʫʪʘʮʠʝʡ BRCA1 ʠʣʠ BRCA2 

ʧʦʣʫʯʝʥʦ ʥʝ ʙʳʣʦ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʨʘʣʦʢʩʠʬʝʥʘ, ʢʘʢ ʠ ʧʨʠʤʝʥʝʥʠʝ ʜʨʫʛʠʭ ʧʨʝʧʘʨʘʪʦʚ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ 

(ʣʘʟʦʬʦʢʩʠʬʝʥʘ ʠ ʘʨʟʦʢʩʠʬʝʥʘ) ʫʙʝʜʠʣʦ  ʚ ʥʘʜʝʞʥʦʩʪʠ ʧʨʦʪʝʢʪʠʚʥʳʭ ʩʚʦʡʩʪʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʵʪʦʛʦ ʤʝʭʘʥʠʟʤʘ 

ʜʝʡʩʪʚʠʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʈʕ+ ʠʥʚʘʟʠʚʥʦʛʦ ʈʄɾ. ʆʜʥʘʢʦ ʩʧʝʢʪʨ ʚʝʨʦʷʪʥʳʭ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ ʫ ʥʠʭ ʦʢʘʟʘʣʩʷ ʤʘʣʦ 

ʦʪʣʠʯʠʤ. 

ʅʝʨʘʚʥʦʟʥʘʯʥʳʡ ʩʧʝʢʪʨ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʧʨʠʝʤʘ ʪʘʤʦʢʩʠʬʝʥʘ ʠ ʨʘʣʦʢʩʠʬʝʥʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʦʙʲʷʩʥʷʶʪ ʪʝʤ, ʯʪʦ ʵʪʠ ʧʨʝʧʘʨʘʪʳ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʵʩʪʨʦʛʝʥʦʚʳʝ ʨʝʮʝʧʪʦʨʳ ʩʢʦʨʝʝ ʢʘʢ ʩʝʣʝʢʪʠʚʥʳʝ ʤʦʜʫʣʷʪʦʨʳ: ʧʨʠ 

ʵʪʦʤ ʦʥʠ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʠ ʢʘʯʝʩʪʚʝ  ʘʥʪʘʛʦʥʠʩʪʦʚ, ʠ ʢʘʢ ʘʛʦʥʠʩʪʦʚ, ʦʢʘʟʳʚʘʷ ʠʥʛʠʙʠʨʫʶʱʝʝ ʠʣʠ ʘʢʪʠʚʠʟʠʨʫʶʱʝʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʯʢʠ ʧʨʠʣʦʞʝʥʠʷ. ʅʘ ʪʢʘʥʴ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʦʥʠ ʦʙʘ ʚʦʟʜʝʡʩʪʚʫʶʪ ʢʘʢ ʙʣʦʢʘʪʦʨʳ 

ʨʝʮʝʧʪʦʨʦʚ ʵʩʪʨʦʛʝʥʘ, ʧʦʜʘʚʣʷʷ ʧʨʦʮʝʩʩʳ ʧʨʦʣʠʬʝʨʘʮʠʠ (ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʢʘʥʮʝʨʦʧʨʝʚʝʥʮʠʠ). ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ ʥʘ ʜʨʫʛʠʝ ʦʨʛʘʥʳ ʦʥʠ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʩʪʠʤʫʣʠʨʫʶʱʠʝ ʵʬʬʝʢʪʳ. ʊʘʢ ʪʘʤʦʢʩʠʬʝʥ ʩʪʠʤʫʣʠʨʫʝʪ ʧʨʦʣʠʬʝʨʘʮʠʶ 

ʵʥʜʦʤʝʪʨʠʷ, ʧʨʦʚʦʮʠʨʫʷ ʧʦʷʚʣʝʥʠʝ ʚʘʛʠʥʘʣʴʥʳʭ ʢʨʦʚʦʪʝʯʝʥʠʡ, ʨʘʟʚʠʪʠʝ ʛʠʧʝʨʧʣʘʟʠʠ ʵʥʜʦʤʝʪʨʠʷ, ʧʦʣʠʧʦʚ ʠ ʝʛʦ 

ʨʘʢʘ. ʂʨʦʤʝ ʪʦʛʦ, ʪʘʤʦʢʩʠʬʝʥ ʚʤʝʰʠʚʘʝʪʩʷ ʚ ʬʫʥʢʮʠʶ çʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦʡ ʦʩʠè, cʪʠʤʫʣʠʨʫʷ ʚʳʜʝʣʝʥʠʝ 

ʣʶʪʝʥʠʟʠʨʫʶʱʝʛʦ ʠ ʬʦʣʣʠʢʫʣʦʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʛʦʨʤʦʥʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʠʩʪ 

ʷʠʯʥʠʢʘ. ɼʣʷ ʨʘʣʦʢʩʠʬʝʥʘ ʥʝ ʩʚʦʡʩʪʚʝʥʥʦ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʨʝʮʝʧʪʦʨʳ ʤʘʪʢʠ, ʚʣʘʛʘʣʠʱʘ ʠ ʷʠʯʥʠʢʦʚ, ʯʪʦ 

ʦʙʲʷʩʥʷʝʪ ʤʝʥʴʰʫʶ ʯʘʩʪʦʪʫ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ ʥʘ ʬʦʥʝ ʝʛʦ ʧʨʠʝʤʘ.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʭʦʪʷ ʧʨʝʧʘʨʘʪʳ ʵʪʦʡ ʛʨʫʧʧʳ ʠ ʧʦʢʘʟʘʣʠ ʙʣʠʟʢʠʝ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʢʘʥʮʝʨʦʧʨʝʚʝʥʮʠʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚʝʨʦʷʪʥʦʝ  ʨʘʟʚʠʪʠʝ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ ʧʦʩʣʝ ʧʨʠʝʤʘ ʪʘʤʦʢʩʠʬʝʥʘ ʦʛʨʘʥʠʯʠʚʘʝʪ 

ʩʬʝʨʫ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ.  ʉ ʧʦʟʠʮʠʡ ʟʜʨʘʚʦʛʦ ʩʤʳʩʣʘ ʥʘʟʥʘʯʝʥʠʝ ʪʘʤʦʢʩʠʬʝʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʙʦʣʴʥʳʤ, ʢʦʪʦʨʳʝ ʫʞʝ 

ʧʝʨʝʥʝʩʣʠ ʦʧʝʨʘʮʠʶ ʫʜʘʣʝʥʠʷ ʤʘʪʢʠ ʠ ʷʠʯʥʠʢʦʚ. 

ʀʥʛʠʙʠʪʦʨʳ ʘʨʦʤʘʪʘʟʳ 

ɺ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʘʨʦʤʘʪʘʟʘ  ʘʢʪʠʚʠʟʠʨʫʝʪ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʘʥʜʨʦʛʝʥʦʚ ʚ ʵʩʪʨʦʛʝʥʳ ʚ ʵʢʩʪʨʘʛʦʥʘʜʥʳʭ ʪʢʘʥʷʭ. 

ʋʚʝʣʠʯʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʘʨʦʤʘʪʘʟʳ ʚ ʪʢʘʥʠ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʩʦʧʨʷʞʝʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʝʨʦʷʪʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʈʄɾ. 

ʅʘʟʥʘʯʝʥʠʝ ʠʥʛʠʙʠʪʦʨʦʚ ʘʨʦʤʘʪʘʟʳ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʘʜʲʶʚʘʥʪʥʦʡ ʛʦʨʤʦʥʦʪʝʨʘʧʠʠ ʧʨʠ ʨʝʮʝʧʪʦʨ-

ʧʦʟʠʪʠʚʥʦʤ ʈʄɾ ʚ ʤʝʥʦʧʘʫʟʝ ʩʥʠʞʘʝʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʡ ʦʧʫʭʦʣʠ ʚ çʟʜʦʨʦʚʦʡè ʞʝʣʝʟʝ ʥʘ 35-50%. ʕʪʠ 

ʦʩʦʙʝʥʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʙʣʦʢʘʪʦʨʦʚ ʘʨʦʤʘʪʘʟʳ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʤʦʛʫʪ ʜʘʚʘʪʴ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʝʨʝʜ ʪʘʤʦʢʩʠʬʝʥʦʤ, ʥʦ ʫʞʝ 

ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʭʝʤʦʧʨʝʚʝʥʮʠʠ.  

ɼʣʷ ʠʟʫʯʝʥʠʷ ʵʪʦʡ ʛʠʧʦʪʝʟʳ ʧʨʦʚʦʜʠʣʠ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʦʝ, ʜʚʦʡʥʦʝ ʩʣʝʧʦʝ, ʧʣʘʮʝʙʦ-ʢʦʥʪʨʦʣʠʨʫʝʤʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʩ ʠʟʫʯʝʥʠʝʤ ʵʬʬʝʢʪʦʚ ʘʥʘʩʪʦʨʦʟʦʣʘ (1 ʤʛ ʚ ʜʝʥʴ) ʫ 6 000 ʞʝʥʱʠʥ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ (IBIS II)  ʠ 

ʵʢʟʘʤʝʩʪʘʥʘ (25 ʤʛ ʚ ʜʝʥʴ) ʫ 4 560 ʞʝʥʱʠʥ ʚ ʂʘʥʘʜʝ (MAP-3) ʚ ʪʝʯʝʥʠʝ 5 ʣʝʪ. ɺ ʛʨʫʧʧʫ ʥʘʙʣʶʜʝʥʠʷ  ʚʢʣʶʯʠʣʠ 

ʙʦʣʴʥʳʭ ʩʪʘʨʰʝ 60 ʣʝʪ ʩ ʚʝʨʠʬʠʮʠʨʦʚʘʥʥʳʤ ʜʠʘʛʥʦʟʦʤ ʘʪʠʧʠʯʝʩʢʦʡ ʜʦʣʴʢʦʚʦʡ ʠʣʠ ʧʨʦʪʦʢʦʚʦʡ ʛʠʧʝʨʧʣʘʟʠʠ 

ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʠʣʠ ʨʘʢ in situ.   ʇʨʠ ʩʨʝʜʥʝʤ ʩʨʦʢʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʙʦʣʴʥʳʤʠ 35 ʤʝʩʷʮʝʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʥʘʟʥʘʯʝʥʠʝ ʙʣʦʢʘʪʦʨʘ ʘʨʦʤʘʪʘʟʳ ʧʨʠʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ ʯʘʩʪʦʪʳ ʨʘʟʚʠʪʠʷ ʠʥʚʘʟʠʚʥʦʛʦ ʈʄɾ ʧʦʯʪʠ ʚ ʪʨʠ ʨʘʟʘ (0.19%  - 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʧʣʘʮʝʙʦ 0.55%). ʕʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʨʘʩʯʠʪʘʪʴ, ʯʪʦ ʥʘʟʥʘʯʝʥʠʝ ʵʢʟʘʤʝʩʪʘʥʘ ʚ 

ʪʝʯʝʥʠʝ 3 ʣʝʪ ʫ 94 ʞʝʥʱʠʥ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʫʧʨʝʜʠʪʴ 1 ʩʣʫʯʘʡ ʈʄɾ. ʇʨʠʝʤ ʵʢʟʘʤʝʩʪʘʥʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʨʠʝʤʘ 

ʪʘʤʦʢʩʠʬʝʥʘ, ʥʝ ʩʦʧʨʦʚʦʞʜʘʣʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʚʝʨʦʷʪʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʨʘʢʘ ʜʨʫʛʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ (1.9% ʠ 1.7%, ʘ ʪʘʢʞʝ 4.7% ʠ 4.9% ʚ ʦʩʥʦʚʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʘʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʅʘ ʬʦʥʝ 

ʵʢʟʘʤʝʩʪʘʥʘ ʯʘʩʪʦʪʘ ʨʘʟʚʠʪʠʷ ʫ ʙʦʣʴʥʳʭ ʧʨʠʣʠʚʦʚ, ʦʙʱʝʡ ʩʣʘʙʦʩʪʠ, ʙʝʩʩʦʥʥʠʮʳ, ʜʠʘʨʝʠ, ʪʦʰʥʦʪʳ ʠ ʘʨʪʨʠʪʘ 

ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʨʘʟʣʠʯʘʣʘʩʴ ʦʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠ ʧʨʠʝʤʝ ʧʣʘʮʝʙʦ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʈʄɾ ï  ʩʘʤʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʟʣʦʢʘʯʝʩʪʚʝʥʥʘʷ ʦʧʫʭʦʣʴ ʫ ʞʝʥʱʠʥ. ʈʘʥʥʷʷ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʩʢʨʠʥʠʥʛ ʪʨʝʙʫʶʪ 

ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʝʪʝʥʪʥʦʛʦ ʩʘʤʦʦʙʩʣʝʜʦʚʘʥʠʷ ʠ ʨʝʛʫʣʷʨʥʦʡ ʤʘʤʤʦʛʨʘʬʠʠ. ʅʦ ʵʪʠ ʤʝʪʦʜʳ ʥʘʮʝʣʝʥʳ ʧʨʝʞʜʝ 

ʚʩʝʛʦ ʥʘ ʚʳʷʚʣʝʥʠʝ ʥʘʯʘʣʴʥʳʭ ʬʦʨʤ ʦʧʫʭʦʣʠ, ʥʦ ʥʝ ʥʘ ʜʠʘʛʥʦʩʪʠʢʫ ʧʨʝʜʨʘʢʦʚʳʭ ʠʟʤʝʥʝʥʠʡ ʠ, ʧʦʵʪʦʤʫ, ʥʝ ʤʦʛʫʪ 

ʙʳʪʴ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʢʘʢ ʧʦʣʥʦʮʝʥʥʳʝ ʤʝʨʳ ʧʨʦʬʠʣʘʢʪʠʢʠ. 

ɼʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʢʣʠʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʘʮʠʝʥʪʦʢ (ʩʨʦʢ ʤʝʥʘʨʭʝ ʠ ʤʝʥʦʧʘʫʟʳ, ʢʦʣʠʯʝʩʪʚʦ ʙʝʨʝʤʝʥʥʦʩʪʝʡ, 

ʚʦʟʨʘʩʪ ʧʝʨʚʳʭ ʨʦʜʦʚ, ʘʥʘʤʥʝʟ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, ʧʨʠʝʤ ʛʦʨʤʦʥʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, 

ʠʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ, ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴ) ʧʦʟʚʦʣʷʶʪ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʧʘʮʠʝʥʪʦʢ  ʚʳʩʦʢʦʡ ʠ ʤʘʣʦʡ ʛʨʫʧʧʳ ʨʠʩʢʘ ʧʦ 

ʈʄɾ ʩ ʧʦʤʦʱʴʶ ʥʘʜʝʞʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ. ʇʘʮʠʝʥʪʢʠ,  ʚʢʣʶʯʝʥʥʳʝ ʚ  ʚʳʩʦʢʫʶ ʛʨʫʧʧʫ ʨʠʩʢʘ, ʥʫʞʜʘʶʪʩʷ 

ʚ  ʥʘʜʝʞʥʦʤ ʩʢʨʠʥʠʥʛʝ, ʢʘʥʮʝʨʦʭʝʤʦʧʨʝʚʝʥʮʠʠ ʠʣʠ, ʜʘʞʝ,  -  ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʤʘʩʪʵʢʪʦʤʠʠʠ  (ʧʨʝʞʜʝ ʚʩʝʛʦ - ʧʨʠ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ ʬʦʨʤʝ ʈʄɾ). 

ʂʣʠʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʜʫʣʷʪʦʨʦʚ ʨʝʮʝʧʪʦʨʦʚ ʵʩʪʨʦʛʝʥʘ (ʪʘʢʤʦʢʩʠʬʝʥʘ, ʨʘʣʦʢʩʠʬʝʥʘ) ʠ ʠʥʛʠʙʠʪʦʨʦʚ 

ʘʨʦʤʘʪʘʟʳ (ʵʢʟʘʤʝʩʪʘʥʘ) ʫʙʝʜʠʪʝʣʴʥʦ  ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʩ ʧʦʟʠʮʠʡ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʤʝʜʠʮʠʥʳ, ʯʪʦ ʵʪʠ ʧʨʝʧʘʨʘʪʳ 

ʤʦʛʫʪ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʟʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʠʥʚʘʟʠʚʥʦʛʦ ʈʄɾ ʚ ʛʨʫʧʧʝ ʞʝʥʱʠʥ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ. 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 6 (48) ǐ ʏʘʩʪʴ 5 ǐ ʀʶʥʴ 
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ʊʘʤʦʢʩʠʬʝʥ ʚ ʜʦʟʝ 20 ʤʛ ʚ ʜʝʥʴ (ʚ ʪʝʯʝʥʠʝ 5 ʣʝʪ) ʩʥʠʞʘʝʪ ʯʘʩʪʦʪʫ ʈʕ+ʧʦʟʠʪʠʚʥʦʛʦ ʈʄɾ ʫ ʞʝʥʱʠʥ ʚʳʩʦʢʦʛʦ 

ʨʠʩʢʘ ʚ ʧʨʝ- ʠ ʧʦʩʪʤʝʥʦʧʘʫʟʝ, ʦʜʥʘʢʦ ʧʨʦʚʦʮʠʨʫʝʪ ʨʘʟʚʠʪʠʝ ʨʘʢʘ ʵʥʜʦʤʝʪʨʠʷ ʠ ʪʨʦʤʙʵʤʙʦʣʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ. 

ʈʘʣʦʢʩʠʬʝʥ ʚ ʜʦʟʝ 60 ʤʛ ʚ ʜʝʥʴ (ʚ ʪʝʯʝʥʠʝ 5 ʣʝʪ) ʠʤʝʝʪ ʩʪʦʣʴ ʞʝ ʚʳʩʦʢʠʡ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʢʘʢ ʠ 

ʪʘʤʦʢʩʠʬʝʥ, ʥʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʥʝʛʦ, ʥʝ ʧʨʦʚʦʮʠʨʫʝʪ ʨʘʟʚʠʪʠʝ ʦʧʫʭʦʣʠ ʤʘʪʢʠ, ʭʦʪʷ ʝʛʦ ʧʨʠʝʤ ʩʦʧʨʷʞʝʥ ʩ ʨʠʩʢʦʤ 

ʨʘʟʚʠʪʠʷ ʪʨʦʤʙʦʟʘ ʠ ʵʤʙʦʣʠʠ. ʕʢʟʘʤʝʩʪʘʥ ʚ ʜʦʟʝ 25 ʤʛ ʚ ʜʝʥʴ ʵʬʬʝʢʪʠʚʝʥ ʚ ʛʨʫʧʧʝ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ ʧʨʠ 

ʧʦʩʪʤʝʥʦʧʘʫʟʝ, ʥʦ ʝʛʦ ʥʘʟʥʘʯʝʥʠʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʯʘʩʪʦʪʳ ʧʨʠʣʠʚʦʚ ʠ ʘʨʪʠʨʠʪʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʭʝʤʦʢʘʥʮʝʨʦʧʨʝʚʝʥʮʠʷ ʈʄɾ ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ ʜʘʝʪ ʨʝʘʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʧʨʝʚʦʩʭʦʜʷʱʠʡ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʣʘʮʝʙʦ, ʥʦ ʜʘʣʝʢʘ ʦʪ ʘʙʩʦʣʶʪʘ. ʇʨʦʬʠʣʘʢʪʠʢʘ ʚʝʨʦʷʪʥʦʛʦ, ʥʦ ʧʦʢʘ ʥʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʛʦ  ʟʘʙʦʣʝʚʘʥʠʷ, ʩʦʧʨʷʞʝʥʘ ʩ ʠʥʠʮʠʘʮʠʝʡ ʦʧʫʭʦʣʠ ʜʨʫʛʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʠ ʜʨʫʛʠʤʠ ʦʧʘʩʥʳʤʠ 

ʦʩʣʦʞʥʝʥʠʷʤʠ ʛʦʨʤʦʥʦʪʝʨʘʧʠʠ. ʇʦʵʪʦʤʫ ʧʨʝʞʜʝ, ʯʝʤ ʧʨʠʩʪʫʧʠʪʴ ʢ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʢʘʥʮʝʨʦʧʨʝʚʝʥʮʠʠ, 

ʩʣʝʜʫʝʪ ʧʨʦʠʥʬʦʨʤʠʨʦʚʘʪʴ ʙʦʣʴʥʳʭ ʦ ʜʦʩʪʦʠʥʩʪʚʘʭ ʠ ʚʦʟʤʦʞʥʳʭ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʷʭ ʜʣʠʪʝʣʴʥʦʛʦ ʧʨʠʝʤʘ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʧʦʩʢʦʣʴʢʫ,  ʢʘʢ ʧʨʘʚʠʣʦ,  ʙʦʣʴʰʠʥʩʪʚʦ ʞʝʥʱʠʥ ʠʩʭʦʜʥʦ ʥʝ ʠʤʝʶʪ ʥʠʢʘʢʠʭ ʞʘʣʦʙ. 
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ʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʄʝʜʠʮʠʥʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ɻʆʈʎɸ ʇʊʀʏʔɽɻʆ ɺ ʇʈʆʌʀʃɸʂʊʀʂɽ, ʃɽʏɽʅʀʀ ʀ ʈɽɸɹʀʃʀʊɸʎʀʀ ʈɸʂɸ 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʢʦʨʤʘ (ʪʨʘʚʘ) ʛʦʨʝʮ ʧʪʠʯʠʡ, ʚʳʨʘʱʝʥʥʦʛʦ ʥʘ ʖʞʥʦʤ ʋʨʘʣʝ, ʚ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ. ɼʦʢʘʟʘʥʦ, 

ʯʪʦ ʫʢʘʟʘʥʥʦʝ ʩʳʨʴʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʠʪʘʪʝʣʴʥʳʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ 

ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʜʣʷ ʣʝʯʝʥʠʷ, ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʙʦʣʴʥʳʭ. 
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Abstract  

The article presents the results of a study of low-molecular complex of antioxidants and trace elements in the feed (grass) 

Polygonum aviculare L., grown in the Southern Urals, in the Orenburg region. It is proved that said feedstock is characterized 

by a high content of micronutrients that are recommended for the treatment, rehabilitation and prevention of cancer patients. 

Keywords: polygonum aviculare, herbs, anti-oxidants, minerals. 

 

ʚʝʜʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʘʞʥʝʡʰʝʡ ʧʨʦʙʣʝʤʦʡ ʚ ʤʝʜʠʮʠʥʝ ʷʚʣʷʶʪʩʷ ʦʥʢʦʣʦʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ. ɺ ʈʦʩʩʠʠ 

ʢʦʣʠʯʝʩʪʚʦ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʨʘʩʪʝʪ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ, ʠ ʆʨʝʥʙʫʨʛʩʢʘʷ ʦʙʣʘʩʪʴ ʥʝ ʷʚʣʷʝʪʩʷ 

ʠʩʢʣʶʯʝʥʠʝʤ. C ʢʘʞʜʳʤ ʛʦʜʦʤ ʧʨʠʨʦʩʪ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʙʦʣʴʥʳʭ ʚ  ʦʙʣʘʩʪʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʥʘ 1,9%. 

ʃʝʯʝʥʠʝ, ʨʝʘʙʠʣʠʪʘʮʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʘ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ, ʧʦʵʪʦʤʫ ʮʝʣʴ 

ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʨʘʩʩʤʦʪʨʝʪʴ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʧʨʠʛʦʜʥʳʝ ʜʣʷ ʜʣʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʝʯʝʥʠʷ, 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʦʥʢʦʙʦʣʴʥʳʭ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ: 

ʉʧʦʨʳʰ  ʠʣʠ ɻʦʨʝʮ ʧʪʠʯʠʡ Polygonum aviculare L. (ʩʝʤ. Polygonaceae Juss.) ʠʣʠ çʪʨʘʚʢʘ - ʤʫʨʘʚʢʘè ï ʦʜʥʦʣʝʪʥʝʝ 

ʩʪʝʣʶʱʝʝʩʷ ʪʨʘʚʷʥʠʩʪʦʝ ʨʘʩʪʝʥʠʝ ʚʳʩʦʪʦʡ 15-50 ʩʤ, ʧʨʦʠʟʨʘʩʪʘʶʱʝʝ ʚ ʦʩʥʦʚʥʦʤ  ʚ ʩʝʚʝʨʥʦʤ ʧʦʣʫʰʘʨʠʠ. ɺ ʈʦʩʩʠʠ 

ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ, ʚ ɿʘʧʘʜʥʦʡ ʠ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ, ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ [6]. ɺ ʆʨʝʥʙʫʨʞʴʝ ʜʘʥʥʳʡ ʚʠʜ 

ʨʘʩʪʝʥʠʷ  ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʧʦʚʩʝʤʝʩʪʥʦ ʥʘ ʣʫʛʘʭ ʠ ʧʦʣʷʭ, ʚʜʦʣʴ ʜʦʨʦʛ ʠ ʧʦ ʚʳʛʦʥʘʤ, ʥʘ ʧʨʠʨʝʯʥʳʭ ʧʝʩʢʘʭ, ʦʪʤʝʣʷʭ, 

ʚʦʟʣʝ ʞʠʣʠʱ. ʏʘʩʪʦ ʦʙʨʘʟʫʝʪ ʛʫʩʪʳʝ ʟʘʨʦʩʣʠ (ʢʫʨʪʠʥʳ). ʄʝʩʪʘʤʠ  ʦʙʠʣʠʝ ʝʛʦ ʜʦʩʪʠʛʘʝʪ 2-5 ʙʘʣʣʦʚ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ 

ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʫʯʘʩʪʠʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʬʠʪʦʮʝʥʦʟʦʚ [5, 11]. 

ʉʪʝʙʣʠ ʣʝʞʘʯʠʝ, ʚʝʪʚʠʩʪʳʝ, ʫʟʣʦʚʘʪʳʝ, ʠʤʝʶʪ ʚ ʦʩʥʦʚʘʥʠʠ ʢʘʞʜʦʛʦ ʣʠʩʪʘ ʙʝʣʦʝ ʧʝʨʝʧʦʥʯʘʪʦʝ ʚʣʘʛʘʣʠʱʝ, 

ʦʭʚʘʪʳʚʘʶʱʝʝ ʥʠʞʥʶʶ ʯʘʩʪʴ ʤʝʞʜʦʫʟʣʠʷ ï ʨʘʩʪʨʫʙ. ʃʠʩʪʴʷ ʤʝʣʢʠʝ, ʵʣʣʠʧʪʠʯʝʩʢʠʝ ʠʣʠ ʣʠʥʝʡʥʦ-ʣʘʥʮʝʪʥʳʝ, 

ʟʘʦʩʪʨʝʥʥʳʝ ʠʣʠ ʪʫʧʳʝ, ʧʦʯʪʠ ʩʠʜʷʯʠʝ, ʦʯʝʨʝʜʥʳʝ. ʎʚʝʪʢʠ ʤʝʣʢʠʝ ʙʝʣʦʚʘʪʳʝ, ʨʝʞʝ ʨʦʟʦʚʘʪʳʝ, ʚ ʧʘʟʫʭʘʭ ʤʝʣʢʠʭ 

ʣʠʩʪʦʯʢʦʚ. ʇʣʦʜ ï ʪʨʝʭʛʨʘʥʥʘʷ ʩʝʤʷʥʢʘ. ʎʚʝʪʝʪ ʩ ʤʘʷ ʧʦ ʦʢʪʷʙʨʴ [6].  

ʀʟʚʝʩʪʥʦʝ ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʨʘʩʪʝʥʠʝ, ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʈʌ ʠ ʟʘ ʨʫʙʝʞʦʤ ʚ ʦʬʠʮʠʘʣʴʥʦʡ ʠ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ [7, 8]. 

ʅʘʩʪʦʡ ʪʨʘʚʳ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʥʘʫʯʥʦʡ ʤʝʜʠʮʠʥʝ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʛʦ ʦʪʭʦʞʜʝʥʠʶ 

ʢʦʥʢʨʝʤʝʥʪʦʚ ʩʨʝʜʩʪʚʘ, ʧʨʠ ʢʘʤʥʷʭ ʚ ʧʦʯʢʘʭ ʠ ʤʦʯʝʚʦʤ ʧʫʟʳʨʝ [9]. ɺ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʤʦʯʝʛʦʥʥʦʛʦ, ʚʷʞʫʱʝʛʦ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ, ʢʨʦʚʦʦʩʪʘʥʘʚʣʠʚʘʶʱʝʛʦ ʩʨʝʜʩʪʚʘ [8]. ʅʘʩʪʦʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʞʝ 

ʢʘʢ ʦʙʱʝʫʢʨʝʧʣʷʶʱʝʝ ʠ ʪʦʥʠʟʠʨʫʶʱʝʝ ʩʨʝʜʩʪʚʦ [6].  

ɺ ʩʳʨʴʝ ʛʦʨʮʘ ʧʪʠʯʴʝʛʦ ʦʪʤʝʯʘʣʠʩʴ ʬʣʘʚʦʥʦʣʳ, ʩʠʣʠʢʘʪʳ (0,25%), ʪʘʥʠʥʳ (4 %), ʩʤʦʣʳ, ʚʦʩʢ, ʩʣʠʟʠ, ʞʠʨʳ, 

ʩʘʭʘʨʘ, ʩʦʝʜʠʥʝʥʠʷ ʢʨʝʤʥʠʝʚʦʡ ʢʠʩʣʦʪʳ. ɺ ʨʘʟʥʳʝ ʛʦʜʳ ʚ ʩʳʨʴʝ ʩʧʦʨʳʰʘ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ: ʬʣʘʚʦʥʦʣʦʚʳʡ ʛʣʠʢʦʟʠʜ 

ʘʚʠʢʫʣʷʨʠʥ (33-L-ʘʨʘʙʠʥʦʟʠʜ ʢʚʝʨʮʝʪʠʥʘ), ʢʚʝʨʮʠʪʨʠʥ (3-L-ʨʘʤʥʦʟʠʜ ʢʚʝʨʮʝʪʠʥʘ), ʢʚʝʨʮʝʪʠʥ, ʛʠʧʝʨʦʟʠʜ (3-D-

ʛʘʣʘʢʪʦʟʠʜ ʢʚʝʨʮʝʪʠʥʘ), ʜʚʘ ʛʣʠʢʦʟʠʜʘ ʢʝʤʧʬʝʨʦʣʘ (3-ʘʨʘʙʠʥʦʟʠʜ ʢʝʤʧʬʝʨʦʣʘ), ʛʠʧʝʨʦʟʠʜ, 3-ʛʘʣʘʢʪʦʟʠʜ ʨʘʤʥʝʪʠʥʘ, 7-

ʛʣʠʢʦʟʠʜ ʘʧʠʛʝʥʠʥʘ, ʬʣʘʚʦʥ ʣʶʪʝʦʣʠʥ ʠ ʉ-ʛʣʠʢʦʟʠʜʳ (ʚʠʪʝʢʩʠʥ ʠ ʠʟʦʚʠʪʝʢʩʠʥ) [10]. 

ʀʩʩʣʝʜʦʚʘʥʠʶ ʧʦʜʚʝʨʛʘʣʠʩʴ ʥʘʜʟʝʤʥʳʝ ʦʨʛʘʥʳ ʨʘʩʪʝʥʠʡ ʩʧʦʨʳʰʘ (ʪʨʘʚʘ), ʩʦʙʨʘʥʥʳʝ ʚ ʬʘʟʫ ʮʚʝʪʝʥʠʷ ʚ 

ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2013-2015 ʛʛ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʥʘʣʠʯʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ ʘʣʢʘʣʦʠʜʦʚ, ʬʣʘʚʦʥʦʠʜʦʚ, ʜʫʙʠʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʩʘʧʦʥʠʥʦʚ, ʢʫʤʘʨʠʥʦʚ ʠ 

ʠʨʠʜʦʠʜʦʚ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʘʤʠ ʧʨʠʥʷʪʳʤʠ ɺʩʝʨʦʩʩʠʡʩʢʠʤ ʀʥʩʪʠʪʫʪʦʤ ʃʝʢʘʨʩʪʚʝʥʥʳʭ ʈʘʩʪʝʥʠʡ (ɺʀʃʈ) ʠ 

ʀʥʩʪʠʪʫʪʦʤ ʙʠʦʭʠʤʠʠ ʨʘʩʪʝʥʠʡ ʈɸʅ [5]. ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ 

ʤʝʞʢʘʬʝʜʨʘʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʆʨʝʥʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʤʝʪʦʜʦʤ ʘʪʦʤʥʦʡ 

ʘʜʩʦʨʙʮʠʦʥʥʦʡ ʩʧʝʢʪʨʦʤʝʪʨʠʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʠʟʫʯʘʝʤʳʭ ʨʘʩʪʝʥʠʷʭ, ʩʦʙʨʘʥʥʳʭ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʧʦʩʝʣʢʘ, ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʧʨʠ 

ʵʪʦʤ ʪʨʠ ʠʟ ʥʠʭ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʧʦʚʳʰʝʥʥʳʤ ʫʨʦʚʥʝʤ ʩʦʜʝʨʞʘʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʭʥʦʛʝʥʥʳʤ ʫʯʘʩʪʢʦʤ: ʢʦʙʘʣʴʪ 

(3,015ʤʛ/ʢʛ), ʞʝʣʝʟʦ (6,601 ʤʛ/ʢʛ) ʠ ʤʘʛʥʠʡ (2,012 ʤʛ/ʢʛ) (ʪʘʙʣ. 1).   

ʀʩʩʣʝʜʫʝʤʳʝ ʤʠʢʨʦʵʣʝʤʝʥʪʳ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʦʨʪʦʤʦʣʝʢʫʣʷʨʥʳʭ ʩʫʙʩʪʘʥʮʠʡ ʥʘ ʵʪʘʧʝ 

ʧʨʦʪʠʚʦʨʝʮʠʜʠʚʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʚʦʩʧʦʣʥʝʥʠʷ ʜʝʬʠʮʠʪʘ ʥʫʪʨʠʝʥʪʦʚ ʫ ʙʦʣʴʥʳʭ ʨʘʢʦʤ. ɾʝʣʝʟʦ (5-15 ʤʛ/ʩʫʪ) - 

ʩʦʩʪʘʚʥʘʷ ʯʘʩʪʴ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʬʝʨʤʝʥʪʦʚ, ʦʧʪʠʤʠʟʠʨʫʝʪ ʠʤʤʫʥʥʫʶ ʟʘʱʠʪʫ. ʎʠʥʢ (50-100 ʤʛ/ʩʫʪ) ï ʩʦʩʪʘʚʥʘʷ 

ɺ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 6 (48) ǐ ʏʘʩʪʴ 5 ǐ ʀʶʥʴ 
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ʯʘʩʪʴ ʤʥʦʛʠʭ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʬʝʨʤʝʥʪʦʚ, ʦʧʪʠʤʠʟʠʨʫʝʪ ʠʤʤʫʥʥʫʶ ʟʘʱʠʪʫ. ʇʨʠ ʜʝʬʠʮʠʪʝ ʮʠʥʢʘ ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ 

ʨʘʢʘ, ʦʩʦʙʝʥʥʦ ʧʨʦʩʪʘʪʳ ʠ ʧʠʱʝʚʦʜʘ. ʄʘʨʛʘʥʝʮ (2-5 ʤʛ/ʩʫʪ) ï ʩʦʩʪʘʚʥʘʷ ʯʘʩʪʴ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʬʝʨʤʝʥʪʦʚ, 

ʦʧʪʠʤʠʟʠʨʫʝʪ ʠʤʤʫʥʥʫʶ ʟʘʱʠʪʫ. ʄʝʜʴ (0,5-4 ʤʛ/ʩʫʪ) ï ʩʦʩʪʘʚʥʘʷ ʯʘʩʪʴ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʬʝʨʤʝʥʪʦʚ, ʦʧʪʠʤʠʟʠʨʫʝʪ 

ʠʤʤʫʥʥʫʶ ʟʘʱʠʪʫ. ʄʘʛʥʠʡ (400 ʤʛ/ʩʫʪ) ʫʯʘʩʪʚʫʝʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʤʤʫʥʥʦʡ ʟʘʱʠʪʳ [2, 3].  

ʃʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ ʦ ʨʦʣʠ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ ʚ ʨʝʘʙʠʣʠʪʘʮʠʠ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʙʦʣʴʥʳʭ, ʫʢʘʟʳʚʘʶʪ 

ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʝʱʝʩʪʚ ʩ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ: ʚʠʪʘʤʠʥʦʚ ɸ, ʉ, ɽ, Ç-

ʢʘʨʦʪʠʥʘ, ʬʣʘʚʦʥʦʠʜʦʚ, ʬʝʥʦʣʦʢʠʩʣʦʪ ʠ ʜʨʫʛʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʪʘʢ ʢʘʢ ʦʥʠ ʠʥʘʢʪʠʚʠʨʫʶʪ ʩʚʦʙʦʜʥʳʝ ʨʘʜʠʢʘʣʳ, ʠ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʟʘʱʠʱʘʶʪ ʦʪ ʧʦʚʨʝʞʜʝʥʠʷ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʝ ʠ ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʝ ʢʣʝʪʢʠ [1, 4].  

ʆʙʨʘʟʮʳ ʩʧʦʨʳʰʘ, ʩʦʙʨʘʥʥʳʝ ʚʙʣʠʟʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ,  ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʥʝʢʦʪʦʨʳʤ ʫʚʝʣʠʯʝʥʠʝʤ 

ʩʦʜʝʨʞʘʥʠʷ ʮʠʥʢʘ (4,617ʤʛ/ʢʛ), ʤʝʜʠ (0,485 ʤʛ/ʢʛ) ʠ ʤʘʨʛʘʥʮʘ (0,453 ʤʛ/ʢʛ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʨʘʟʮʘʤʠ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ 

ʧʦʩʝʣʢʘ (ʪʘʙʣ. 1).  

 

ʊʘʙʣʠʮʘ 1 ï ʉʦʜʝʨʞʘʥʠʝ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ Polygonum aviculare (ʤʛ/ʢʛ ʩʫʭ. ʩʳʨʴʷ) 

ʤʛ/ʢʛ Zn Cu Mn Co Fe Mg 

ʆʢʨʝʩʪʥʦʩʪʠ ʧ. 

ɹʫʨʣʳʢʩʢʠʡ 

ʆʨʝʥʙʫʨʛʩʢʦʡ 

ʦʙʣʘʩʪʠ 

3,015 0,476 0,32 0,114 6,601 2,012 

ʇʨʦʩʝʣʦʯʥʘʷ ʜʦʨʦʛʘ 

ʚʙʣʠʟʠ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ 

4,617 0,485 0,453 0,08 5,427 1,338 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʬʠʪʦʭʠʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʪʨʘʚʝ Polygonum aviculare, ʩʦʙʨʘʥʥʦʤ ʚ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʚʳʷʚʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʣʘʚʦʥʦʠʜʦʚ (ʪʘʙʣ. 2). ɺ ʦʙʨʘʟʮʘʭ ʛʦʨʮʘ, ʩʦʙʨʘʥʥʳʭ ʚʙʣʠʟʠ ʧʨʦʩʝʣʦʯʥʦʡ ʜʦʨʦʛʠ ʠ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʩʦʜʝʨʞʘʥʠʝ ʬʣʘʚʦʥʦʠʜʦʚ ʩʦʩʪʘʚʠʣʦ 2,15Ñ0,07%), ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʧʦʩʝʣʢʘ ɹʫʨʣʳʢʩʢʠʡ ï 

1,94Ñ0,05 (ʪʘʙʣ. 2). ʉʦʜʝʨʞʘʥʠʝ ʪʘʥʠʜʦʚ  ʚ ʩʳʨʴʝ ʛʦʨʮʘ ʧʪʠʯʴʝʛʦ, ʩʦʙʨʘʥʥʦʛʦ ʨʷʜʦʤ ʩ ʧʦʩʝʣʢʦʤ ɹʫʨʣʳʢʩʢʠʡ, 

ʩʦʩʪʘʚʣʷʝʪ 3,26Ñ0,10%, ʯʪʦ ʥʘ 0,28% ʧʨʝʚʳʰʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʜʫʙʠʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʤʘʪʝʨʠʘʣʝ ʚʙʣʠʟʠ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ (ʪʘʙʣ. 2).  

 

ʊʘʙʣʠʮʘ 2 ï ʉʦʜʝʨʞʘʥʠʝ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ ʚ ʩʳʨʴʝ Polygonum aviculare 

ɺʝʱʝʩʪʚʦ 
ʆʢʨʝʩʪʥʦʩʪʠ ʧ. 

ɹʫʨʣʳʢʩʢʠʡ 

ʇʨʦʩʝʣʦʯʥʘʷ ʜʦʨʦʛʘ 

ʚʙʣʠʟʠ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ 

ʆʢʨʝʩʪʥʦʩʪʠ ʧ. 

ɹʫʨʣʳʢʩʢʠʡ 

ʇʨʦʩʝʣʦʯʥʘʷ ʜʦʨʦʛʘ 

ʚʙʣʠʟʠ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ 

 ʉʦʜʝʨʞʘʥʠʝ ʚ ʩʚʝʞʠʭ ʣʠʩʪʴʷʭ ʉʦʜʝʨʞʘʥʠʝ ʚ ʩʫʭʠʭ ʣʠʩʪʴʷʭ 

ɸʩʢʦʨʙʠʥʦʚʘʷ 

ʢʠʩʣʦʪʘ (ʤʛ%) 
3,4Ñ0,1 2,9Ñ0,1 9,0Ñ0,1 7,1Ñ0,1 

ʌʣʘʚʦʥʦʠʜʳ (ʤʛ%) - - 1,94Ñ0,05 2,15Ñ0,07 

ʊʘʥʠʜʳ (%) - - 3,26Ñ0,10 2,98Ñ0,09 

 

ʏʘʡ ʠʟ ʃʈʉ ʩʧʦʨʳʰʘ ʩʦʜʝʨʞʠʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʣʠʯʝʩʪʚʘ ʬʣʘʚʦʥʦʠʜʦʚ, ʪʘʥʠʜʦʚ, ʢʦʪʦʨʳʝ ʩ ʘʜʘʧʪʦʛʝʥʥʦʡ ʮʝʣʴʶ 

ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʧʝʨʝʜ ʦʧʝʨʘʮʠʝʡ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʭʠʤʠʦʪʝʨʘʧʠʠ ʠ ʨʘʜʠʦʪʝʨʘʧʠʠ, ʘ ʪʘʢʞʝ 

ʥʘ ʧʨʦʪʠʚʦʨʝʮʠʜʠʚʥʦʤ ʵʪʘʧʝ ʨʝʘʙʠʣʠʪʘʮʠʠ [4, 8].  

ɺ ʧʨʦʪʠʚʦʨʝʮʠʜʠʚʥʦʤ ʵʪʘʧʝ ʟʘʤʝʩʪʠʪʝʣʴʥʦʡ ʪʝʨʘʧʠʠ (ʨʝʘʙʠʣʠʪʘʮʠʠ) ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʙʦʣʴʥʳʭ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ 

ʧʨʠʜʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʠʪʘʤʠʥʦʚ ʩ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʠʥʘʢʪʠʚʠʨʫʶʱʠʭ ʩʚʦʙʦʜʥʳʝ ʨʘʜʠʢʘʣʳ 

ʠ ʪʝʤ ʩʘʤʳʤ ʟʘʱʠʱʘʶʱʠʝ ʦʪ ʧʦʚʨʝʞʜʝʥʠʷ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʝ ʠ ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʝ ʢʣʝʪʢʠ, ʛʝʧʘʪʦʮʠʪʳ, ʠ, ʢʨʦʤʝ 

ʪʦʛʦ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʥʝʢʨʦʪʠʟʠʨʦʚʘʥʥʳʭ ʢʣʝʪʦʢ [2].  

ɺʠʪʘʤʠʥ ʉ ï ʘʥʪʠʦʢʩʠʜʘʥʪ, ʩʥʠʞʘʶʱʠʡ ʨʠʩʢ ʨʘʢʘ ʞʝʣʫʜʢʘ, ʩʪʠʤʫʣʠʨʫʶʱʠʡ ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ ʠ ʧʦʚʳʰʘʶʱʠʡ 

ʠʤʤʫʥʥʫʶ ʟʘʱʠʪʫ [1]. ʉʦʜʝʨʞʘʥʠʝ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʣʝʢʘʨʩʪʚʝʥʥʦʤ ʨʘʩʪʠʪʝʣʴʥʦʤ ʩʳʨʴʝ Polygonum aviculare, 

ʩʦʙʨʘʥʥʦʤ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʧʦʩʝʣʢʘ ɹʫʨʣʳʢʩʢʠʡ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʚʝʞʠʭ ʣʠʩʪʴʷʭ ʩʧʦʨʳʰʘ ï 3,4Ñ0,1%, ʚ ʩʫʭʠʭ ï 9,0Ñ0,1%. 

ɺʙʣʠʟʠ ʧʨʦʩʝʣʦʯʥʳʭ ʜʦʨʦʛ ʩʦʜʝʨʞʘʥʠʝ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʩʚʝʞʠʭ ʣʠʩʪʴʷʭ ʩʦʩʪʘʚʣʷʝʪ 2,9Ñ0,1%, ʚ ʩʫʭʠʭ ï 

7,1Ñ0,1% (ʪʘʙʣ. 2). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʳʨʴʝ (ʪʨʘʚʘ) Polygonum aviculare ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ 

ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʝʛʦ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʩ 

ʮʝʣʴʶ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠʤʝʶʱʠʭʩʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʩʭʝʤ ʣʝʯʝʥʠʷ, ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʊʘʢ ʢʘʢ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʦʙʥʘʨʫʞʝʥʥʳʝ ʚʝʱʝʩʪʚʘ ʦʢʘʟʳʚʘʶʪ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʡ 

ʵʬʬʝʢʪ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʣʫʯʰʝʥʠʶ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ, ʨʘʩʩʘʩʳʚʘʥʠʶ ʤʠʢʨʦʪʨʦʤʙʦʚ ʧʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʠʥʬʠʣʴʪʨʘʪʘ 

ʚʦʢʨʫʛ ʨʘʢʦʚʳʭ ʢʣʝʪʦʢ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʦʧʫʭʦʣʠ [3]. ɺʦʟʨʘʩʪʘʶʱʠʡ ʨʠʩʢ ʟʘʙʦʣʝʚʘʥʠʡ ʨʘʢʦʤ ʚ ʪʝʯʝʥʠʝ 

ʞʠʟʥʠ ʦʙʫʩʣʦʚʣʝʥ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʠ ʥʝʩʧʦʩʦʙʥʦʩʪʴʶ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ 

ʵʣʠʤʠʥʠʨʦʚʘʪʴ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʥʳʝ ʢʣʝʪʢʠ.  

ʇʦʩʢʦʣʴʢʫ ʂʍʊ ʠ ʃʊ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʣʝʯʝʥʠʷ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʙʦʣʴʥʳʭ, ʪʦ ʩʣʝʜʫʝʪ ʫʧʦʤʷʥʫʪʴ, ʯʪʦ 

ʬʠʪʦʧʨʝʧʘʨʘʪʳ ʦʢʘʟʳʚʘʶʪ ʟʘʱʠʪʥʦʝ ʜʝʡʩʪʚʠʝ ʜʣʷ ʟʜʦʨʦʚʳʭ ʢʣʝʪʦʢ, ʩʥʠʞʘʷ ʨʠʩʢ ʧʦʚʨʝʞʜʝʥʠʷ ʭʠʤʠʦʧʨʝʧʘʨʘʪʘʤ ʠ 

ʨʝʥʪʛʝʥʦʚʩʢʠʤʠ ʣʫʯʘʤʠ, ʘ ʪʘʢʞʝ ʫʤʝʥʴʰʘʷ ʨʠʩʢ ʢʨʦʚʦʪʝʯʝʥʠʷ, ʥʘʛʥʦʝʥʠʷ, ʪʨʦʤʙʦʟʘ, ʧʥʝʚʤʦʥʠʠ, ʨʘʩʭʦʞʜʝʥʠʷ ʰʚʦʚ ʠ 

ʜʨʫʛʠʭ ʦʩʣʦʞʥʝʥʠʡ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ [7]. 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 6 (48) ǐ ʏʘʩʪʴ 5 ǐ ʀʶʥʴ 
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ʇʨʠ ʧʝʨʝʨʳʚʘʭ ʂʍʊ ʠ ʃʊ, ʚʳʟʚʘʥʥʳʭ ʪʷʞʝʣʳʤʠ ʦʩʣʦʞʥʝʥʠʷʤʠ, ʥʘ ʬʦʥʝ ʣʝʯʝʥʠʷ ʘʢʪʠʚʥʳʤʠ 

ʠʤʤʫʥʦʤʦʜʫʣʷʪʦʨʘʤʠ ʨʷʜ ʘʚʪʦʨʦʚ ʨʝʢʦʤʝʥʜʫʝʪ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ: ʪʳʩʷʯʝʣʠʩʪʥʠʢ, ʩʧʦʨʳʰ, ʟʚʝʨʦʙʦʡ, 

ʧʦʜʦʨʦʞʥʠʢ, ʢʘʣʝʥʜʫʣʘ, ʨʦʤʘʰʢʘ, ʜʫʰʠʮʘ, ʜʦʥʥʠʢ ʣʝʢʘʨʩʪʚʝʥʥʳʡ, ʣʦʧʫʭ, ʛʝʨʘʥʴ ʣʫʛʦʚʘʷ, ʤʝʜʫʥʠʮʘ, ʧʣʦʜʳ 

ʰʠʧʦʚʥʠʢʘ [6].  

ʅʘʨʷʜʫ ʩ ʩʠʩʪʝʤʥʳʤʠ ʦʩʣʦʞʥʝʥʠʷʤʠ, ʂʍʊ ʠ ʃʊ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʳʟʳʚʘʶʪ ʧʦʚʨʝʞʜʝʥʠʝ ʦʨʛʘʥʦʚ ʚʳʜʝʣʝʥʠʷ 

(ʧʝʯʝʥʴ, ʧʦʯʢʠ, ʢʦʞʘ) ʠ ʥʘʢʦʧʣʝʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ. ʇʨʠ ʵʪʦʤ ʧʦʢʘʟʘʥʳ ʨʘʩʪʝʥʠʷ ʠ ʩʙʦʨʳ ʠʟ ʥʠʭ, 

ʦʢʘʟʳʚʘʶʱʠʝ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʦʝ, ʥʝʬʨʦʧʨʦʪʝʢʪʦʨʥʦʝ, ʘʥʪʠʪʦʢʩʠʯʝʩʢʦʝ ʠ ʦʙʱʝʫʢʨʝʧʣʷʶʱʝʝ ʜʝʡʩʪʚʠʝ [5]. 
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ʉʊɸɼʀʀ ʇʈʆʎɽʉʉʆɺ ɸɼɸʇʊɸʎʀʀ 

ɸʥʥʦʪʘʮʠʷ 

ʈʘʙʦʪʘ ʦʧʠʩʳʚʘʝʪ ʵʪʘʧʳ ʘʜʘʧʪʘʮʠʠ ʠ ʠʭ ʧʝʨʝʭʦʜʥʳʝ ʧʨʦʮʝʩʩʳ ʦʪ ʩʨʦʯʥʦʡ ʘʜʘʧʪʘʮʠʠ ʢ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʵʪʦʛʦ ʧʝʨʝʭʦʜʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʫʯʘʩʪʠʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ, ʢʦʪʦʨʳʝ ʠ ʬʦʨʤʠʨʫʶʪ 

ʦʙʨʘʟʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʣʝʜʘ ʘʜʘʧʪʘʮʠʠ. ɿʘʧʫʩʢ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘʯʠʥʘʝʪʩʷ ʧʨʠ ʜʝʡʩʪʚʠʠ ʬʘʢʪʦʨʘ 

ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ. ʆʙʝʩʧʝʯʝʥʠʝ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʫʯʘʩʪʠʠ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʛʦ ʟʚʝʥʘ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʛʦʨʤʦʥʦʚ ʪʝʩʪʦʩʪʝʨʦʥʘ ʠ ʢʦʨʪʠʟʦʣʘ, ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʪʨʦʬʦʪʨʦʧʥʦʡ ʠ ʵʨʛʦʪʨʦʧʥʦʡ ʩʠʩʪʝʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʜʘʧʪʘʮʠʷ, ʵʪʘʧʳ, ʛʦʨʤʦʥʳ. 
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STAGE ADAPTATION  PROCESS 

Abstract 
The work describes the stages of adaptation and transition processes of adaptation to longterm. Ensuring this transition is 

carried out with the participation of the genetic structures that shape the formation of structural adaptation trace. Starting the 

process of adaptation begins under the influence of the factor of physical activity. Ensuring adaptation process occurs with the 

participation of neurohumoral level, in particular hormones testosterone and cortisol, representatives trofotropic and 

ergotropic systems. 

Keywords: adaptation, stages, hormones. 
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ʃʦʧʘʪʠʥʘ ɸ.ɹ. 

ʂʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʇʝʨʤʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʕʊɸʇʓ ɸɼɸʇʊɸʎʀʆʅʅʓʍ ʈɽɸʂʎʀʁ 

ɸʥʥʦʪʘʮʠʷ 

ʈʘʙʦʪʘ ʦʩʚʝʱʘʝʪ ʚʦʧʨʦʩʳ ʩʪʘʥʦʚʣʝʥʠʝ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʘʜʘʧʪʘʮʠʠ ʯʝʨʝʟ ʧʨʦʭʦʞʜʝʥʠʝ ʵʪʘʧʘ ʩʨʦʯʥʦʡ 

ʘʜʘʧʪʘʮʠʠ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʥʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʣʝʜʘ ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʦʛʦ 

ʦʪʚʝʪʘ, ʢʦʪʦʨʳʡ ʩ ʠʥʠʮʠʠʨʦʚʘʥ ʜʝʡʩʪʚʠʝʤ ʩʪʨʝʩʩʦʨʘ, ʟʘʧʫʩʢʘʶʱʝʛʦ ʮʝʧʴ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʢʦʥʝʯʥʦʛʦ ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, ʯʪʦ ʬʦʨʤʠʨʫʝʪ ʜʦʣʛʦʚʨʝʤʝʥʥʫʶ 

ʘʜʘʧʪʘʮʠʶ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʜʘʧʪʘʮʠʷ, ʵʪʘʧʳ, ʛʦʨʤʦʥʳ. 
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STAGES OF ADAPTATION REACTIONS  

Abstract 

The work covers the issues through the establishment of long-term adaptation of the passage of urgent adaptation phase. 

Formation of the system structural trace occurs through the transformation of certain genetic structures responsible for 

functions that are necessary for the implementation of adaptive response, which was initiated by the action of the stressor, 

triggering a chain of metabolic transformations, aimed at achieving a final adaptive outcome that generates long-term 

adaptation. 

Keywords: adaptation, stages, hormones. 
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ʃʦʧʘʪʠʥʘ ɸ.ɹ. 

ʂʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʇʝʨʤʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʄɽʍɸʅʀɿʄʓ ʉʊɸʅʆɺʃɽʅʀʗ ɸɼɸʇʊɸʎʀʀ 

ɸʥʥʦʪʘʮʠʷ 

ɼʘʥʥʘʷ ʧʫʙʣʠʢʘʮʠʷ ʧʦʩʚʷʱʝʥʘ ʦʧʠʩʘʥʠʶ ʩʪʘʥʜʘʨʪʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʩʫʱʝʩʪʚʠʪʴ ʧʝʨʝʭʦʜ ʦʪ 

ʩʨʦʯʥʦʡ ʘʜʘʧʪʘʮʠʠ ʢ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ. ʄʝʭʘʥʠʟʤʳ ʵʪʦʛʦ ʧʝʨʝʭʦʜʘ ʟʘʪʨʘʛʠʚʘʶʪ ʠ ʚʦʚʣʝʢʘʶʪ ʚ ʧʨʦʮʝʩʩ ʦʛʨʦʤʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʫʢʪʫʨ. ɿʘʯʘʩʪʫʶ, ʦʜʥʠ ʠ ʪʝ ʞʝ ʩʪʨʫʢʪʫʨʳ, ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ, ʩʣʫʞʘʱʠʭ 

ʜʦʩʪʠʞʝʥʠʶ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʮʝʣʠ ï ʬʦʨʤʠʨʦʚʘʥʠʶ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ ʟʘʱʠʪʥʦ ï ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, 

ʩʣʫʞʘʱʝʛʦ ʮʝʣʴʶ ʩʪʘʥʦʚʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʟʤʘ ʚ ʫʩʣʦʚʠʷʭ ʩʪʨʝʩʩʦʚʦʡ ʩʨʝʜʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʜʘʧʪʘʮʠʷ, ʩʪʘʜʠʠ, ʤʝʭʘʥʠʟʤ. 
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MECHANISMS OF FORMATION OF ADAPTATION  

Abstract 

This publication is devoted to describing the standard transformations, enabling the transition from emergency to long-

term adaptation. The mechanisms of this transition affect and involve in the process of a huge number of structures. Often , the 

same structure , are part of the different systems that serve the achievement of the same goal - the formation of adaptive 

protective - adaptive result , serving the purpose of the formation of the optimal functioning of the body in a stressful 

environment. 

Keywords: adaptation, stage, mechanism. 
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