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TO THE QUESTION ON PREVENTION AND STRUGGLE AGAINST 

MYCOSES OF CRAYFISH 

Alexandrova E.N. 
 

ʈʝʟʶʤʝ. ʏʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʚʩʧʳʰʢʠ ʛʨʠʙʢʦʚʳʭ ʠʥʬʝʢʮʠʡ ʚ 

ʚʦʜʦʝʤʘʭ, ʥʘʩʝʣʝʥʥʳʭ ʨʝʯʥʳʤʠ ʨʘʢʘʤʠ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ: ʧʨʦʚʦʜʠʪʴ ʧʦʩʪʘʥʦʚʢʫ 

ʙʠʦʧʨʦʙ ʥʘ ʘʬʘʥʦʤʠʢʦʟ - ʯʫʤʫ ʨʝʯʥʦʛʦ ʨʘʢʘ; ʦʧʨʝʜʝʣʷʪʴ ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʨʘʢʦʚ 

ʩ ʧʨʠʟʥʘʢʘʤʠ ʤʠʢʦʟʘ, ʥʘʟʳʚʘʝʤʦʛʦ ʨʞʘʚʦ-ʧʷʪʥʠʩʪʦʡ ʙʦʣʝʟʥʴʶ (ʈʇɹ); ʥʝ 

ʜʦʧʫʩʢʘʪʴ - ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʨʘʞʝʥʥʦʛʦ ʤʫʢʦʨʠʦʟʦʤ ʢʦʨʤʦʚʦʛʦ ʟʝʨʥʘ; 

ʧʦʧʘʜʘʥʠʷ ʚ ʚʦʜʦʝʤ ʩʪʦʯʥʳʭ ʚʦʜ ʩ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʬʫʟʘʨʠʦʟʘ, ʠ ʧʨʝʜʦʪʚʨʘʱʘʪʴ 

ʯʨʝʟʤʝʨʥʳʡ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʨʘʯʥʳʭ ʧʦʧʫʣʷʮʠʡ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʵʪʠʭ ʤʝʨʝ 

ʫʯʠʪʳʚʘʣʦʩʴ ʩʣʝʜʫʶʱʝʝ: ʩʧʦʩʦʙʥʦʩʪʴ ʧʘʪʦʛʝʥʥʳʭ ʦʦʤʠʮʝʪʦʚ ʙʳʩʪʨʦ 

ʟʘʨʘʞʘʪʴ ʨʘʢʦʚ ʤʦʙʠʣʴʥʳʤʠ ʟʦʦʩʧʦʨʘʤʠ, ʚʳʩʦʢʘʷ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ 

ʧʘʪʦʛʝʥʥʳʭ ʭʣʘʤʠʜʦʩʧʦʨ Saprolegnia parasitica ʠ ʦʦʛʦʥʠʡ Aphanomyces astaci, - 

ʬʘʢʪʦʨʦʚ ʩʦʭʨʘʥʝʥʠʷ ʠʥʬʝʢʮʠʠ ʚ ʚʦʜʦʝʤʘʭ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ 

ʧʦʧʫʣʷʮʠʡ ʨʝʯʥʦʛʦ ʨʘʢʘ ʧʦʩʣʝ ʚʩʧʳʰʝʢ ʟʘʙʦʣʝʚʘʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʯʥʳʝ ʨʘʢʠ, ʘʬʘʥʦʤʠʢʦʟ, ʩʘʧʨʦʣʝʛʥʠʦʟ, ʤʫʢʦʨʠʦʟ, 

ʬʫʟʘʨʠʦʟ, ʟʦʦʩʧʦʨʳ, ʤʦʥʠʪʦʨʠʥʛ 

 

Summary. In order to prevent outbreaks of fungal infections in water bodies 

with crayfish we recommend to perform a bioassay on the disease of crayfish with 

aphanomycosis (crayfish plague); determine the incidence of crayfish with signs of 

mycosis called burn-spot disease (BSD); check for contamination of coarse grains with 

agents of mucoriosis; oppose the ingress into the water bodies of waste water from 

cultivated fields carrying agents of fusariosis; prevent over consolidation of crayfish 

population. These measures are taking into account the ability of pathogenic 

oomycetes to quickly infect crayfish with mobile zoospores, long-term viability of 

chlamydospores (gemmae) of Saprolegnia parasitica and oogonia of Aphanomyces 

astaci. These factors support the infection in the water bodies and prevent the recovery 

of crayfish populations after outbreaks of mycoses. 

Key words: crayfish, aphanomycosis, saprolegniosis, mucoriosis, fusariosis, 

zoospores, monitoring 
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ɺʚʝʜʝʥʠʝ 

ʈʝʯʥʳʝ ʨʘʢʠ ʩʝʤʝʡʩʪʚʘ Astacidae ʧʦʜʩʝʤʝʡʩʪʚʘ Astacinae Latreille, 1802 

(ʜʘʣʝʝ ʘʩʪʘʮʠʥʳ) - ʥʘʪʠʚʥʳʝ ʦʙʠʪʘʪʝʣʠ ʚʦʜʦʝʤʦʚ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ, 

ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʥʝʢʦʪʦʨʳʭ ʨʝʛʠʦʥʦʚ ɸʟʠʠ, ʠ 

ʦʪʥʦʩʷʪʩʷ ʢ ʯʠʩʣʫ ʮʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʦʤʳʩʣʘ ʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. ɺ ʢʦʥʮʝ 19-ʛʦ 

ï ʥʘʯʘʣʝ 20-ʛʦ ʚʝʢʦʚ ʟʘʧʘʩʳ ʘʩʪʘʮʠʥ ʚ ʚʦʜʦʝʤʘʭ ʌʠʥʣʷʥʜʠʠ ʠ ʉʝʚʝʨʦ-ʟʘʧʘʜʘ 

ʈʦʩʩʠʠ ʦʙʝʩʧʝʯʠʚʘʣʠ ʜʦ ʧʦʣʦʚʠʥʳ ʚʩʝʡ ʨʘʢʦʧʨʦʜʫʢʮʠʠ, ʨʝʘʣʠʟʫʝʤʦʡ ʟʘ ʛʦʜ ʥʘ 

ʨʳʥʢʘʭ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟ-ʟʘ ʩʥʠʞʝʥʠʷ ʟʘʧʘʩʦʚ ʘʩʪʘʮʠʥ ʚ 

ʨʦʩʩʠʡʩʢʠʭ ʚʦʜʦʝʤʘʭ ʵʪʠ ʨʘʢʠ ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʘʤʠ ʚʥʫʪʨʝʥʥʝʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʠ 

ʜʣ̫ ʵʢʩʧʦʨʪʘ ʚ ʩʪʨʘʥʳ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ ʫʞʝ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ. ʆʜʥʘ ʠʟ ʧʨʠʯʠʥ 

ʩʦʢʨʘʱʝʥʠʷ ʟʘʧʘʩʦʚ ʨʦʩʩʠʡʩʢʠʭ ʘʩʪʘʮʠʥ - ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʧʦʧʫʣʷʮʠʷʭ 

ʘʩʪʘʮʠʥ ʟʘʙʦʣʝʚʘʥʠʡ ʤʠʢʦʟʘʤʠ, ʚʦʟʙʫʜʠʪʝʣʠ ʢʦʪʦʨʳʭ ʦʪʥʦʩʷʪʩʷ ʢ ʧʩʝʚʜʦ, ʠʣʠ 

ʣʦʞʥʳʤ ʛʨʠʙʘʤ ʢʣʘʩʩʘ ʦʦʤʠʮʝʪʦʚ, ʠ ʢ ʥʘʩʪʦʷʱʠʤ ʛʨʠʙʘʤ ʠʟ ʨʦʜʘ Mucor ʠ ʨʦʜʘ 

Fusarium. ʇʨʠʟʥʘʢ ʟʘʙʦʣʝʚʘʥʠʷ ʨʘʢʘ ʤʠʢʦʟʦʤ - ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʥʘ ʧʦʢʨʦʚʘʭ ʝʛʦ 

ʪʝʣʘ ʠ ʥʘ ʞʘʙʨʘʭ ʤʝʣʘʥʠʟʠʨʦʚʘʥʥʳʭ ʧʷʪʝʥ ʨʞʘʚʦ-ʙʫʨʦʛʦ ʠʣʠ ʞʝʣʪʦʚʘʪʦʛʦ ʮʚʝʪʘ. 

ʆʦʤʠʮʝʪ Aphanomyces astaci Schikora 1906 - ʚʦʟʙʫʜʠʪʝʣʴ ʘʬʘʥʦʤʠʢʦʟʘ, 

ʠʣʠ ʨʘʯʴʝʡ ʯʫʤʳ - ʧʦʨʘʞʘʝʪ ʝʚʨʦʧʝʡʩʢʠʭ, ʘʟʠʘʪʩʢʠʭ ʠ ʘʚʩʪʨʘʣʠʡʩʢʠʭ ʨʝʯʥʳʭ 

ʨʘʢʦʚ, ʧʦʩʝʣʷʷʩʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʪʢʘʥʷʭ ʵʢʪʦʜʝʨʤʘʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ [1]. 

ʇʦʷʚʣʝʥʠʝ ʚ ʚʦʜʦʝʤʘʭ ɽʚʨʦʧʳ ʢʨʘʡʥʝ ʦʧʘʩʥʦʛʦ ʜʣʷ ʘʩʪʘʮʠʥ ʦʦʤʠʮʝʪʘ ʩʚʷʟʘʥʦ ʩ 

ʤʝʨʦʧʨʠʷʪʠʷʤʠ ʧʦ ʠʥʪʨʦʜʫʢʮʠʠ ʩʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʠʭ ʨʝʯʥʳʭ ʨʘʢʦʚ, 

ʧʨʦʚʦʜʠʚʰʠʭʩʷ ʚ ʐʚʝʮʠʠ ʠ ʜʨʫʛʠʭ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ. ɺʳʟʳʚʘʝʤʦʝ ʵʪʠʤ 

ʦʦʤʠʮʝʪʦʤ ʟʘʙʦʣʝʚʘʥʠʝ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʛʠʙʝʣʴʶ ʧʦʧʫʣʷʮʠʠ ʘʩʪʘʮʠʥ ʠ ʥʦʩʠʪ 

ʭʘʨʘʢʪʝʨ ʵʧʠʟʦʦʪʠʠ. ʆʩʝʚʰʠʝ ʥʘ ʧʦʢʨʦʚʳ ʠʣʠ ʥʘ ʞʘʙʨʳ ʘʩʪʘʮʠʥ ʮʠʩʪʳ 

ʦʦʤʠʮʝʪʘ, ʦʙʨʘʟʫʶʪ ʤʠʮʝʣʠʡ, ʧʨʦʥʠʢʘʶʱʠʡ ʚ ʪʝʣʦ ʨʘʢʘ, ʯʪʦ ʠʥʠʮʠʠʨʫʝʪ ʟʘʧʫʩʢ 

ʢʘʩʢʘʜʘ ʠʤʤʫʥʥʳʭ ʨʝʘʢʮʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʤʝʣʘʥʠʥ - 

ʢʦʥʝʯʥʳʡ ʧʨʦʜʫʢʪ ʦʢʠʩʣʝʥʠʷ ʧʨʦʬʝʥʦʣʦʢʩʠʜʘʟʳ-, ʢʦʪʦʨʳʡ ʜʦʩʪʘʚʣʷʝʪʩʷ ʢ 

ʤʝʩʪʘʤ ʚʥʝʜʨʝʥʠʷ ʚʦʟʙʫʜʠʪʝʣʷ ʚ ʪʝʣʦ ʨʘʢʘ ʠ ʢ ʝʛʦ ʤʠʮʝʣʠʶ, ʚʳʟʳʚʘʷ ʠʭ 

ʤʝʣʘʥʠʟʘʮʠʶ. ʇʦʜʦʙʥʳʡ ʦʪʚʝʪ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʠʥʬʠʮʠʨʦʚʘʥʠʝ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʝʥ ʫ ʩʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʠʭ ʨʝʯʥʳʭ ʨʘʢʦʚ. ʇʦʩʣʝʜʥʠʝ, ʙʫʜʫʯʠ 

ʟʘʨʘʞʝʥʥʳʤʠ ʦʦʤʠʮʝʪʦʤ ʠ ʦʩʪʘʚʘʷʩʴ ʚʧʦʣʥʝ ʞʠʟʥʝʩʧʦʩʦʙʥʳʤʠ, ʜʝʣʘʶʪʩʷ ʝʛʦ 

ʥʦʩʠʪʝʣʷʤʠ, ʯʪʦ ʠ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʙʳʩʪʨʦʛʦ ʟʘʨʘʞʝʥʠʷ ʯʫʤʦʡ ʧʨʠ ʢʦʥʪʘʢʪʘʭ 

ʩ ʥʠʤʠ ʥʝ ʠʤʤʫʥʥʳʭ ʢ ʘʬʘʥʦʤʠʢʦʟʫ ʘʩʪʘʮʠʥ [1]. ʕʪʦʪ ʦʙʣʠʛʘʪʥʳʡ ʧʘʨʘʟʠʪ 

ʝʚʨʦʧʝʡʩʢʠʭ ʘʩʪʘʮʠʥ ʙʳʣ ʚʧʝʨʚʳʝ ʦʧʠʩʘʥ ʯʝʰʩʢʠʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ ʚ 1903 ʛ., ʥʦ 

ʚ ʢʘʯʝʩʪʚʝ ʘʛʝʥʪʘ ʨʘʯʴʝʡ ʯʫʤʳ ʧʨʠʟʥʘʥ ʪʦʣʴʢʦ ʚ 1934 ʛ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʠʟʚʝʩʪʥʳ ʯʝʪʳʨʝ ʦʯʘʛʘ ʘʬʘʥʦʤʠʢʦʟʘ, ʠʟ ʢʦʪʦʨʳʭ ʪʨʠ ʥʘʭʦʜʷʪʩʷ ʚ ʉʝʚʝʨʥʦʡ 

ɽʚʨʦʧʝ, ʘ ʦʜʠʥ ï ʚ ʀʩʧʘʥʠʠ [1]. ɺ ʉʉʉʈ ʚʩʝʣʝʥʠʝ ʚ ʝʩʪʝʩʪʚʝʥʥʳʝ ʚʦʜʦʝʤʳ 

cʠʛʥʘʣʴʥʦʛʦ ʨʘʢʘ ʧʨʦʚʦʜʠʣʦʩʴ ʚ 1970-1980 ʛʛ. ʚ ʃʠʪʚʝ ʠ ʃʘʪʚʠʠ, ʥʦ ʥʝ ʧʦʣʫʯʠʣʦ 

ʙʦʣʴʰʦʛʦ ʨʘʟʤʘʭʘ, ʧʦʩʢʦʣʴʢʫ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʚʦʜʦʝʤʘʭ ɽʚʨʦʧʳ 

ʢʦʥʪʘʢʪʳ ʥʘʪʠʚʥʳʭ ʘʩʪʘʮʠʥ ʩ ʩʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʠʤʠ ʵʢʟʦʪʘʤʠ ʯʘʩʪʦ 

ʟʘʢʘʥʯʠʚʘʶʪʩʷ ʚʩʧʳʰʢʘʤʠ ʘʬʘʥʦʤʠʢʦʟʘ [2]. 
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ɽʩʣʠ ʠʟʫʯʝʥʠʶ ʘʬʘʥʦʤʠʢʦʟʘ ʫʜʝʣʷʶʪ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʚ ʚʠʜʫ ʝʛʦ 

ʢʨʘʡʥʝʡ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʘʩʪʘʮʠʥ, ʪʦ ʤʠʢʦʟʳ ʩ ʭʨʦʥʠʯʝʩʢʠʤ ʧʨʦʷʚʣʝʥʠʝʤ, 

ʦʙʲʝʜʠʥʷʝʤʳʝ ʚ ʈʦʩʩʠʠ ʧʦʜ ʦʙʱʠʤ ʥʘʟʚʘʥʠʝʤ ʨʞʘʚʦ-ʧʷʪʥʠʩʪʘʷ ʙʦʣʝʟʥʴ 

(ʈʇɹ), ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʥʘʣʠʯʠʠ ʪʨʘʚʤ ʫ ʨʘʢʦʚ, ʧʨʠ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ ʨʘʯʥʦʡ 

ʧʦʧʫʣʷʮʠʠ, ʧʨʠ ʟʘʛʨʷʟʥʝʥʠʠ ʚʦʜʦʝʤʦʚ ʠ ʪ.ʜ., ʦʩʪʘʶʪʩʷ ʤʘʣʦʠʟʫʯʝʥʥʳʤʠ.  

ʈʞʘʚʦ-ʧʷʪʥʠʩʪʘʷ ʙʦʣʝʟʥʴ (ʈʇɹ) ʨʝʯʥʳʭ ʨʘʢʦʚ ʠ ʝʸ ʚʦʟʙʫʜʠʪʝʣʠ. ʇʝʨʚʦʝ 

ʩʦʦʙʱʝʥʠʝ ʦ ʈʇɹ ʨʘʢʦʚ ʚ ʈʦʩʩʠʠ ʧʦʷʚʠʣʠʩʴ ʚ 1875 ʛ.; ʚ ɽʚʨʦʧʝ ʦ ʧʷʪʥʠʩʪʦʩʪʠ ʥʘ 

ʧʦʢʨʦʚʘʭ ʨʘʢʦʚ ʢʘʢ ʦ ʙʦʣʝʟʥʠ ʦʞʦʛʦʚʳʭ ʧʷʪʝʥ - burn-spot disease (BSD) - 

ʫʧʦʤʠʥʘʝʪʩʷ ʩ 1900 ʛ. ʅʝʟʥʘʯʠʪʝʣʴʥʘʷ ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʈʇɹ ʦʪʤʝʯʝʥʘ ʧʦʯʪʠ ʚ 

ʢʘʞʜʦʡ ʧʦʧʫʣʷʮʠʠ ʨʝʯʥʳʭ ʨʘʢʦʚ. ʇʦʚʳʰʝʥʠʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʈʇɹ ʚ ʨʘʯʥʳʭ 

ʧʦʧʫʣʷʮʠʷʭ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʢʘʯʝʩʪʚʝ ʨʘʢʦʚ ʠ ʚʨʝʜʠʪ ʪʦʨʛʦʚʣʝ ʠʤʠ: ʚ ʩʪʨʘʥʘʭ 

ɽʚʨʦʧʳ: ʨʘʢʦʚ ʩ ʪʘʢʠʤʠ ʧʦʨʘʞʝʥʠʷʤʠ ʚ ʧʨʦʜʘʞʫ ʥʝ ʧʨʠʥʠʤʘʶʪ [3]. 

ʆ ʈʇɹ ʨʝʯʥʳʭ ʨʘʢʦʚ, ʚʳʟʳʚʘʝʤʦʡ ʦʦʤʠʮʝʪʦʤ S. parasitica, ʠʟʚʝʩʪʥʦ 

ʥʝʤʥʦʛʦ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʤʝʣʘʥʠʥ, ʚʳʨʘʙʘʪʳʚʘʝʤʳʡ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʦʡ 

ʜʣʠʥʥʦʧʘʣʦʛʦ ʨʘʢʘ Pontastacus leptodactylus (=Astacus. leptodactylus), ʤʦʞʝʪ ʚ 

ʠʟʚʝʩʪʥʦʡ ʩʪʝʧʝʥʠ ʧʦʜʘʚʣʷʪʴ ʨʦʩʪ ʩʘʧʨʦʣʝʛʥʠʠ. ʀʩʧʘʥʩʢʠʝ ʘʩʪʘʢʦʣʦʛʠ 

ʦʧʨʝʜʝʣʷʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʝʚʨʦʧʝʡʩʢʦʛʦ ʰʠʨʦʢʦʧʘʣʦʛʦ ʨʘʢʘ 

(Astacus astacus) ʠ ʜʚʫʭ ʩʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʠʭ ʚʠʜʦʚ - ʩʠʛʥʘʣʴʥʦʛʦ ʨʘʢʘ 

(Pacifastacus leniusculus) ʠ ʢʨʘʩʥʦʛʦ ʙʦʣʦʪʥʦʛʦ ʨʘʢʘ (Procambarus clarkii) - 

ʩʧʦʨʘʤʠ ʩʘʧʨʦʣʝʛʥʠʠ, ʠʟʦʣʠʨʦʚʘʥʥʳʤʠ ʦʪ ʜʣʠʥʥʦʧʘʣʦʛʦ ʨʘʢʘ [4]. ɿʘʨʘʞʝʥʠʝ 

ʨʘʢʦʚ ʥʘʯʠʥʘʣʦʩʴ ʩ ʦʩʝʜʘʥʠʷ ʥʘ ʠʭ ʧʦʢʨʦʚʳ ʟʦʦʩʧʦʨ ʩʘʧʨʦʣʝʛʥʠʠ ʠ ʧʨʦʨʘʩʪʘʥʠʷ 

ʤʠʮʝʣʠʷ ʠʟ ʮʠʩʪʳ ʚ ʪʝʣʦ ʨʘʢʘ ʯʝʨʝʟ ʢʫʪʠʢʫʣʫ. ʏʝʨʝʟ 4 ʥʝʜʝʣʠ ʧʦʩʣʝ ʥʘʯʘʣʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʟʘʨʘʟʠʣʦʩʴ ʠ ʧʦʛʠʙʣʦ 20% ʟʜʦʨʦʚʳʭ ʨʘʢʦʚ. ʉʤʝʨʪʥʦʩʪʴ ʨʘʢʦʚ 

ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ 3 ʨʘʟʘ, ʠ ʧʨʦʠʩʭʦʜʠʣʘ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʦʡ ʥʝʜʝʣʠ 

ʧʦʩʣʝ ʦʩʝʤʝʥʝʥʠʷ ʟʦʦʩʧʦʨʘʤʠ ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʠ ʠʭ ʘʙʜʦʤʠʥʘʣʴʥʦʡ ʢʫʪʠʢʫʣʳ 

ʧʫʪʝʤ ʝʸ ʩʪʠʨʘʥʠʷ ʘʙʨʘʟʠʚʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. ʇʨʠ ʦʩʤʦʪʨʝ ʧʦʛʠʙʰʠʭ ʨʘʢʦʚ 

ʤʠʮʝʣʠʡ ʩʘʧʨʦʣʝʛʥʠʠ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚ ʥʝʢʨʦʪʠʟʠʨʦʚʘʥʥʦʡ ʪʢʘʥʠ ʧʦʜ ʢʫʪʠʢʫʣʦʡ, 

ʘ ʫ ʥʝʢʦʪʦʨʳʭ ʵʢʟʝʤʧʣʷʨʦʚ ʛʠʬʳ ʙʳʣʠ ʥʘʡʜʝʥʳ ʚ ʥʝʨʚʥʦʤ ʪʷʞʝ. ʇʦʨʘʞʝʥʠʝ 

ʩʘʧʨʦʣʝʛʥʠʝʡ ʩʯʠʪʘʝʪʩʷ ʚʦʟʤʦʞʥʦʡ ʧʨʠʯʠʥʦʡ ʛʠʙʝʣʠ ʧʦʧʫʣʷʮʠʡ Atlantoastacus 

pallipes (=Austropotamobius pallipes) ʚ ʀʩʧʘʥʠʠ. ʆʜʥʘʢʦ ʚʦʧʨʦʩ ʦ ʩʧʦʩʦʙʥʦʩʪʠ 

S. parasitica ʚʳʟʳʚʘʪʴ ʫ ʨʝʯʥʳʭ ʨʘʢʦʚ ʚ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʟʘʙʦʣʝʚʘʥʠʝ 

ʧʦʚʳʰʝʥʥʦʡ ʣʝʪʘʣʴʥʦʩʪʠ, ʧʦʜʦʙʥʦʝ ʘʬʘʥʦʤʠʢʦʟʫ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʪʘʝʪʩʷ 

ʦʪʢʨʳʪʳʤ. 

ʇʘʪʦʛʝʥʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʦʦʤʠʮʝʪʦʚ ʠ ʥʘʩʪʦʷʱʠʭ ʛʨʠʙʦʚ ʥʘ ʦʨʛʘʥʠʟʤ ʨʘʢʦʚ 

ʨʘʟʣʠʯʥʳ. ɽʩʣʠ ʤʠʮʝʣʠʡ ʦʦʤʠʮʝʪʦʚ ʨʘʟʨʫʰʘʝʪ ʦʨʛʘʥʠʟʤ ʨʘʢʘ ʧʫʪʝʤ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʨʘʩʪʘʥʠʷ ʚ ʝʛʦ ʪʝʣʝ, ʪʦ ʤʠʮʝʣʠʡ ʥʘʩʪʦʷʱʠʭ ʛʨʠʙʦʚ, 

ʚʥʝʜʨʠʚʰʠʩʴ ʚ ʪʝʣʦ ʨʘʢʘ, ʚʳʜʝʣʷʝʪ ʦʧʘʩʥʳʝ ʜʣʷ ʝʛʦ ʞʠʟʥʠ ʪʦʢʩʠʥʳ, ʢʦʪʦʨʳʝ, 

ʩʥʠʞʘʷ ʘʢʪʠʚʥʦʩʪʴ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʠʚʦʜʷʪ ʢ ʝʛʦ ʛʠʙʝʣʠ. ɹʳʩʪʨʘʷ 

ʛʠʙʝʣʴ çʭʦʟʷʠʥʘè ʚ ʵʪʠʭ ʩʣʫʯʘʷʭ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʬʘʢʫʣʴʪʘʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ 

ʧʘʨʘʟʠʪʠʟʤʘ ʥʘʩʪʦʷʱʠʭ ʛʨʠʙʦʚ. ʆʪʩʶʜʘ ʚʳʪʝʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʪʘʥʦʚʢʠ 
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ʪʦʯʥʦʛʦ ʜʠʘʛʥʦʟʘ ʚʦʟʙʫʜʠʪʝʣʝʡ ʤʠʢʦʟʦʚ ʨʘʢʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ 

ʚʠʜʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʚʦʟʙʫʜʠʪʝʣʷ ʟʘʙʦʣʝʚʘʥʠʷ [5].  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʤʠʢʦʟʦʚ ʝʚʨʦʧʝʡʩʢʠʭ ʘʩʪʘʮʠʥ ʚ ʜʦʚʦʝʥʥʳʡ ʠ 

ʧʦʩʣʝʚʦʝʥʥʳʡ ʧʝʨʠʦʜʳ ʍʍ ʚʝʢʘ ʦʧʠʩʘʥʦ 16 ʚʠʜʦʚ ʚʦʟʙʫʜʠʪʝʣʝʡ ʵʪʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʠʟ ʯʠʩʣʘ ʣʦʞʥʳʭ ʠ ʥʘʩʪʦʷʱʠʭ ʛʨʠʙʦʚ. ʆʜʥʘʢʦ, ʧʨʦʚʦʜʷ ʨʝʚʠʟʠʶ 

ʩʠʩʪʝʤʳ ʥʘʩʪʦʷʱʠʭ ʛʨʠʙʦʚ, ɺʘʣʴʪʝʨ ɻʘʤʩ [6], ʆʣʴʜʝʨʤʘʥ [7] ʠ ʜʨʫʛʠʝ 

ʩʧʝʮʠʘʣʠʩʪʳ-ʤʠʢʦʣʦʛʠ ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʟʘʪʨʫʜʥʝʥʠʷʤʠ ʧʨʠ ʜʠʘʛʥʦʩʪʠʢʝ 

ʥʝʢʦʪʦʨʳʭ ʦʧʠʩʘʥʥʳʭ ʨʘʥʝʝ ʚʦʟʙʫʜʠʪʝʣʝʡ ʨʘʯʴʠʭ ʤʠʢʦʟʦʚ, ʘ ʪʘʢʞʝ ʠ ʩ ʪʝʤ, ʯʪʦ 

ʜʘʣʝʢʦ ʥʝ ʚʩʝ ʠʟ ʥʠʭ ʫʜʘʣʦʩʴ ʦʙʥʘʨʫʞʠʪʴ. ʆʙʟʦʨ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʧʦʣʦʞʝʥʠʷ ʵʪʠʭ ʚʦʟʙʫʜʠʪʝʣʝʡ ʧʦ ʙʘʟʘʤ ʥʦʤʝʥʢʣʘʪʫʨʥʳʭ ʜʘʥʥʳʭ (MycoBank, 

Index Fungorum ʠ ʜʨ.) ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪ.ʥ. çʭʦʨʦʰʠʤʠ ʚʠʜʘʤè 

ʩʯʠʪʘʶʪ 4 ʚʠʜʘ ʦʦʤʠʮʝʪʦʚ, ʘ ʠʟ ʯʠʩʣʘ ʥʘʩʪʦʷʱʠʭ ʛʨʠʙʦʚ - 2 ʚʠʜʘ ʠʟ ʨʦʜʘ Mucor 

ʠ 5 ʚʠʜʦʚ ʠʟ ʨʦʜʘ Fusarium [5]. ʅʘʟʚʘʥʠʷ ʧʷʪʠ ʦʩʪʘʣʴʥʳʭ, ʦʧʠʩʘʥʥʳʭ ʨʘʥʝʝ 

ʧʘʪʦʛʝʥʥʳʭ ʚʠʜʦʚ ʛʨʠʙʦʚ, ʧʨʠʟʥʘʥʳ ʩʦʤʥʠʪʝʣʴʥʳʤʠ (nomen confusum) ʠʣʠ 

ʠʤʝʶʱʠʤʠ ʥʝʦʧʨʝʜʝʣʝʥʥʳʡ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʩʪʘʪʫʩ (nomen invalidum). ʊʠʧʦʚʦʡ 

ʤʘʪʝʨʠʘʣ ʧʦ ʵʪʠʤ ʚʠʜʘʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʠʟʚʝʩʪʝʥ [5].  

ʎʝʣʴ ʥʘʩʪʦʷʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʦʙʦʟʥʘʯʠʪʴ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʦʭʨʘʥʝ 

ʟʜʦʨʦʚʦʡ ʩʨʝʜʳ ʚ ʨʘʯʥʳʭ ʚʦʜʦʝʤʘʭ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʷʭ 

ʚʦʟʙʫʜʠʪʝʣʝʡ ʤʠʢʦʟʦʚ ʨʝʯʥʳʭ ʨʘʢʦʚ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ 

ʀʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʨʞʘʚʦ-ʧʷʪʥʠʩʪʦʡ ʙʦʣʝʟʥʠ ʨʘʢʦʚ 

ʚ ʚʦʜʦʝʤʘʭ ʉʨʝʜʥʝʡ ɺʦʣʛʠ, ʙʘʩʩʝʡʥʦʚ ʨʝʢ ʄʩʪʳ ʠ ɺʝʣʠʢʦʡ, ʘ ʪʘʢʞʝ ʧʨʠ 

ʩʦʜʝʨʞʘʥʠʠ ʨʘʢʦʚ ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ï ʚ ʝʤʢʦʩʪʷʭ ʨʳʙʦʚʦʜʥʳʭ ʭʦʟʷʡʩʪʚ 

ʠ ʚ ʘʢʚʘʨʠʫʤʘʭ. ʆ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʈʇɹ ʚ ʚʦʜʦʝʤʘʭ ʩʫʜʠʣʠ ʧʦ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʚ 

ʚʳʙʦʨʢʘʭ ʠʟ ʧʦʧʫʣʷʮʠʡ ʨʘʢʦʚ ʩ ʪʝʤʥʳʤʠ ʧʷʪʥʘʷ. ɼʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʠʜʦʚʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʚʦʟʙʫʜʠʪʝʣʷ ʤʠʢʦʟʘ ʨʘʢʦʚ ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʣʠ ʦʩʚʝʪʣʝʥʥʳʝ 

ʩʦʩʢʦʙʳ ʩ ʪʢʘʥʝʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʦʟʣʝ ʪʝʤʥʳʭ ʧʷʪʝʥ ʈʇɹ [8]. ʇʨʠʟʥʘʢʠ 

ʤʠʮʝʣʠʝʚ, ʩʧʦʨʘʥʛʠʝʥʦʩʮʝʚ, ʭʣʘʤʠʜʦʩʧʦʨ ʠ ʧʨʦʯʠʭ ʩʪʨʫʢʪʫʨ ʚʦʟʙʫʜʠʪʝʣʷ 

ʩʨʘʚʥʠʚʘʣʠ ʩ ʠʭ ʦʧʠʩʘʥʠʷʤʠ ʧʦ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʤʫ ʢʣʶʯʫ, ʩʦʩʪʘʚʣʝʥʥʦʤʫ ʂ.ʃ. 

ʊʘʨʘʩʦʚʳʤ [9]. ʄʠʮʝʣʠʠ ʩʘʧʨʦʣʝʛʥʠʠ ʠ ʤʫʢʦʨʘ ʠʟ ʩʦʩʢʦʙʦʚ ʩ ʪʢʘʥʠ ʚʦʟʣʝ ʧʷʪʝʥ 

ʈʇɹ ʙʳʣʠ ʚʳʨʘʱʝʥʳ ʥʘ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʝ ʏʘʧʝʢʘ ʚʝʪʝʨʠʥʘʨʥʳʤ 

ʚʨʘʯʘʤ ɽ.ɸ. ʂʦʤʘʨʦʚʦʡ ʚ ʇʫʩʪʦʰʢʠʥʩʢʦʡ ʚʝʪʣʘʙʦʨʘʪʦʨʠʠ ʇʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʚʦʟʙʫʜʠʪʝʣʝʡ ʚʝʣʘʩʴ ʧʦ ʠʟʛʦʪʦʚʣʝʥʥʳʤ ʚ ʚʝʪʣʘʙʦʨʘʪʦʨʠʠ 

ʦʢʨʘʰʝʥʥʳʤ ʧʨʝʧʘʨʘʪʘʤ [9]. ʉʚʝʜʝʥʠʷ ʦ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʷʭ 

ʚʦʟʙʫʜʠʪʝʣʝʡ ʘʩʪʘʮʠʥ ʙʳʣʠ ʩʦʙʨʘʥʳ ʠʟ ʧʫʙʣʠʢʘʮʠʡ ʧʦ ʚʦʧʨʦʩʘʤ ʤʠʢʦʣʦʛʠʠ ʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʀʟ 16 ʚʠʜʦʚ ʚʦʟʙʫʜʠʪʝʣʝʡ ʟʘʙʦʣʝʚʘʥʠʡ ʘʩʪʘʮʠʥ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ 

ʦʧʠʩʘʥʠʷʭ, ʢ ʪ.ʥ. ʣʦʞʥʳʤ ʛʨʠʙʘʤ (ʮʘʨʩʪʚʦ Straminopila, ʦʪʜʝʣ Oomycota) 

ʧʨʠʥʘʜʣʝʞʘʪ 4 ʚʠʜʘ - Aphanomyces astaci (ʩʝʤ. Leptolegniaceae), Saprolegnia 
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parasitica, S. australis ʠ Scoliolegnia asterophora (ʩʝʤ. Saprolegniaceae). ɺ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʤ ʧʣʘʥʝ ʵʪʠʭ ʚʦʟʙʫʜʠʪʝʣʝʡ ʤʠʢʦʟʦʚ ʨʘʢʦʚ ʦʪʥʦʩʷʪ ʢ ʯʠʩʣʫ 

çʭʦʨʦʰʠʭè ʚʠʜʦʚ. ʇʦʩʣʝʜʥʠʝ ʜʚʘ ʚʠʜʘ ʩʝʤʝʡʩʪʚʘ Saprolegniaceae 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʥʝʜʘʚʥʦ ʤʝʪʦʜʦʤ ʛʝʥʦʩʠʩʪʝʤʘʪʠʢʠ [3]. ɽʩʣʠ ʧʘʪʦʛʝʥʥʦʩʪʴ A. 

astaci ʠ S. parasitica ʧʦʜʪʚʝʨʞʜʝʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʪʦ, 

ʩʚʝʜʝʥʠʷ ʦ ʩʚʦʡʩʪʚʘʭ Saprolegnia. australis ʠ Scoliolegnia asterophora ʢʘʢ ʦ 

ʚʦʟʙʫʜʠʪʝʣʷʭ ʈʇɹ ʫ ʘʩʪʘʮʠʥ ʧʦʢʘ ʥʝ ʠʟʚʝʩʪʥʳ.  

ʆʩʥʦʚʥʳʝ ʠʥʬʝʢʮʠʦʥʥʳʝ ʝʜʠʥʠʮʳ ʧʘʪʦʛʝʥʥʳʭ ʦʦʤʠʮʝʪʦʚ - ʧʦʜʚʠʞʥʳʝ 

ʟʦʦʩʧʦʨʳ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʩʝʜʘʶʪ ʥʘ ʧʦʢʨʦʚʳ ʨʝʯʥʳʭ 

ʨʘʢʦʚ, ʠʥʮʠʩʪʠʨʫʶʪʩʷ ʠ ʦʙʨʘʟʫʶʪ ʤʠʮʝʣʠʡ, ʧʨʦʥʠʢʘʶʱʠʡ ʚ ʪʝʣʦ ʨʘʢʘ. 

ʇʣʘʚʘʶʱʠʝ ʟʦʦʩʧʦʨʳ A. astaci ʦʙʣʘʜʘʶʪ ʭʝʤʦʪʘʢʩʠʩʦʤ, ʢʣʝʡʢʦʩʪʴʶ ʢ ʩʫʙʩʪʨʘʪʫ, 

ʚ ʯʘʩʪʥʦʩʪʠ, ʢ ʵʧʠʢʫʪʠʢʫʣʝ ʨʘʢʘ, ʠ ʠʤʝʶʪ ʙʦʣʴʰʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʢ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ. ɿʘʨʘʞʝʥʥʳʝ A. astaci ʨʘʢʠ ʜʦ ʠ ʧʦʩʣʝ ʩʤʝʨʪʠ ʷʚʣʷʶʪʩʷ 

ʠʩʪʦʯʥʠʢʘʤʠ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʟʦʦʩʧʦʨ, ʧʣʘʚʘʶʱʠʭ ʠ ʠʱʫʱʠʭ ʥʦʚʳʭ ʭʦʟʷʝʚ. 

ʇʨʦʙʣʝʤʘ, ʟʥʘʯʠʤʘʷ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʚʠʜʦʚʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʦʟʙʫʜʠʪʝʣʝʡ 

ʤʠʢʦʟʦʚ, ʥʦ ʠ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ 

ʨʘʯʥʳʭ ʧʦʧʫʣʷʮʠʡ ʧʦʩʣʝ ʵʧʠʟʦʦʪʠʡ, ʩʚʷʟʘʥʘ ʩ ʚʦʧʨʦʩʦʤ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʫ 

ʧʘʨʘʟʠʪʠʯʝʩʢʠʭ ʦʦʤʠʮʝʪʦʚ ʩʧʦʨ ʧʦʣʦʚʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ, ʩʧʦʩʦʙʥʳʭ ʢ ʜʣʠʪʝʣʴʥʦʤʫ 

ʚʳʞʠʚʘʥʠʶ ʚ ʚʦʜʦʝʤʝ [1]. ʉʪʦʨʦʥʥʠʢʠ ʦʪʩʫʪʩʪʚʠʷ ʩʧʦʩʦʙʥʳʭ ʢ ʜʣʠʪʝʣʴʥʦʤʫ 

ʚʳʞʠʚʘʥʠʶ ʦʦʩʧʦʨ ʫ ʧʘʨʘʟʠʪʠʯʝʩʢʠʭ ʦʦʤʠʮʪʦʚ ʧʨʝʜʣʘʛʘʶʪ ʧʨʦʚʦʜʠʪʴ 

ʨʝʠʥʪʝʛʨʘʮʠʶ ʨʘʯʥʳʭ ʧʦʧʫʣʷʮʠʡ ʚ ʧʦʩʪʨʘʜʘʚʰʠʝ ʦʪ ʘʬʘʥʦʤʠʢʦʟʘ ʚʦʜʦʝʤʳ ʚ 

ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʳʞʠʚʘʥʠʷ ʟʦʦʩʧʦʨ A. 

astaci [1]. ʆʜʥʘʢʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʨʦʢʦʚ ʥʘʯʘʣʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʝʠʥʪʝʛʨʘʮʠʠ 

ʨʘʯʥʦʡ ʧʦʧʫʣʷʮʠʠ ʚ ʚʦʜʦʝʤ, ʚ ʢʦʪʦʨʦʤ ʧʨʦʠʟʦʰʣʘ ʚʩʧʳʰʢʘ ʵʧʠʜʝʤʠʠ ʯʫʤʳ 

ʨʘʢʦʚ, ʩʪʦʠʪ ʫʯʠʪʳʚʘʪʴ ʜʘʥʥʳʝ ʈʘʥʥʝʨʬʝʣʴʪʘ [2], ʠ ʣʘʪʚʠʡʩʢʠʭ ʤʠʢʦʣʦʛʦʚ 

L.K.Grapmane and L.D.Kayre [10]. ʇʦʩʣʝʜʥʠʝ ʦʪ ʤʘʪʝʨʠʘʣʘ ʠʟ 

ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙ, ʦʪʦʙʨʘʥʥʳʭ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʤ ʧʦ ʘʬʘʥʦʤʠʢʦʟʫ 

ʚʦʜʦʝʤʝ, ʚʳʨʘʩʪʠʣʠ ʢʦʣʦʥʠʠ ʦʦʤʠʮʝʪʘ ʧʦ ʤʦʨʬʦʣʦʛʠʠ ʠ ʧʦ ʛʫʙʠʪʝʣʴʥʦʤʫ 

ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ ʟʜʦʨʦʚʳʭ ʨʘʢʦʚ ʥʘʧʦʤʠʥʘʶʱʠʝ ʢʫʣʴʪʫʨʫ A. astaci [10].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʟʥʘʥʳ ʩʣʝʜʫʶʱʠʝ ʤʝʨʳ ʙʦʨʴʙʳ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʩ ʵʧʠʟʦʦʪʠʷʤʠ ʘʬʘʥʦʤʠʢʦʟʘ ʚ ʚʦʜʦʝʤʘʭ:  

- ʟʘʧʨʝʪ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʨʫʜʠʡ ʣʦʚʘ, ʧʨʠʤʝʥʷʚʰʠʭʩʷ ʚ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦ ʤʠʢʦʟʘʤ ʚʦʜʦʝʤʘʭ;  

- ʩʨʦʯʥʳʡ ʚʳʣʦʚ ʨʘʢʦʚ ʠ ʠʟʳʤʘʥʠʝ ʧʦʛʠʙʰʠʭ ʵʢʟʝʤʧʣʷʨʦʚ ʧʨʠ 

ʧʦʜʦʟʨʝʥʠʠ ʥʘ ʚʩʧʳʰʢʫ ʘʬʘʥʦʤʠʢʦʟʘ; 

- ʧʦʩʪʘʥʦʚʢʫ ʩʝʨʠʠ ʙʠʦʧʨʦʙ ʥʘ ʘʬʘʥʦʤʠʢʦʟ ʚ ʚʦʜʦʝʤʘʭ, ʢʦʪʦʨʳʝ 

ʧʣʘʥʠʨʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʘʢʦʚʦʜʩʪʚʘ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʟʜʦʨʦʚʳʭ ʨʘʢʦʚ 

ʧʦʤʝʱʘʶʪ ʚ ʩʘʜʢʠ, ʚ ʢʦʪʦʨʳʭ ʠʭ ʩʦʜʝʨʞʘʪ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 2-3 ʤʝʩʷʮʝʚ, ʩʦʟʜʘʚʘʷ 

ʥʦʨʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʠʭ ʞʠʟʥʠ (ʢʦʨʤʣʝʥʠʝ, ʦʙʝʩʧʝʯʝʥʠʝ ʫʙʝʞʠʱʘʤʠ, 

ʧʣʦʪʥʦʩʪʴ ʧʦʩʘʜʢʠ ʥʝ ʙʦʣʝʝ 6 ʵʢʟ./ʤ2). ʉʘʜʢʠ ʩʣʝʜʫʝʪ ʨʘʟʤʝʱʘʪʴ ʚ ʨʘʟʥʳʭ ʤʝʩʪʘʭ 
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ʚʦʜʦʝʤʘ ʠ ʨʝʛʫʣʷʨʥʦ ʦʩʤʘʪʨʠʚʘʪʴ. ʆʪʨʠʮʘʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʠʦʧʨʦʙ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʚ ʧʦʣʴʟʫ ʧʨʠʛʦʜʥʦʩʪʠ ʚʦʜʦʝʤʘ ʜʣʷ ʨʘʢʦʚʦʜʩʪʚʘ. ɺʩʝʣʝʥʠʝ 

ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʨʘʢʦʚ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʡ ʧʦ ʘʬʘʥʦʤʠʢʦʟʫ ʚʦʜʦʝʤ 

ʩʣʝʜʫʝʪ ʟʘʧʨʝʱʘʪʴ ʥʘ ʩʨʦʢ ʧʦʨʷʜʢʘ 5 ʣʝʪ [4].  

ʅʘʪʠʚʥʳʡ ʦʦʤʠʮʝʪ ʝʚʨʘʟʠʡʩʢʠʭ ʚʦʜʦʝʤʦʚ S. parasitica ʠʟʚʝʩʪʝʥ ʢʘʢ 

ʧʘʨʘʟʠʪ ʨʳʙ. ʉʘʧʨʦʣʝʛʥʠʦʟ ʨʘʢʦʚ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʧʦʚʳʰʝʥʥʦʡ ʧʣʦʪʥʦʩʪʠ ʠʭ 

ʩʦʜʝʨʞʘʥʠʷ ʚ ʙʘʩʩʝʡʥʘʭ, ʧʨʫʜʘʭ, ʘʢʚʘʨʠʫʤʘʭ, ʧʨʠ ʟʘʛʨʷʟʥʝʥʠʠ ʚʦʜʥʦʡ ʩʨʝʜʳ. 

ʆʩʦʙʦ ʦʧʘʩʥʦ ʵʪʦ ʟʘʙʦʣʝʚʘʥʠʝ ʚ ʧʝʨʠʦʜʳ ʣʠʥʝʢ ʨʘʢʦʚ. ɺʳʩʦʢʫʶ ʧʘʪʦʛʝʥʥʦʩʪʴ 

ʩʘʧʨʦʣʝʛʥʠʠ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʝʝ ʩʧʦʩʦʙʥʦʩʪʴ ʜʘʚʘʪʴ ʚ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 

ʥʝʩʢʦʣʴʢʦ ʧʦʢʦʣʝʥʠʡ ʟʦʦʩʧʦʨ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʧʨʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ 

ʟʠʤʫʶʱʠʝ ʭʣʘʤʠʜʦʩʧʦʨʳ ï ʛʝʤʤʳ [4].  

ʄʝʨʳ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʩʘʧʨʦʣʝʛʥʠʦʟʫ:  

-ʚʳʨʘʱʠʚʘʥʠʝ ʨʘʢʦʚ ʚ ʤʦʥʦʢʫʣʴʪʫʨʝ (ʙʝʟ ʨʳʙʳ);  

-ʩʦʟʜʘʥʠʝ ʧʨʝʧʷʪʩʪʚʠʡ ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʚ ʚʦʜʦʝʤ ʜʠʢʦʡ ʨʳʙʳ;  

-ʦʙʩʫʰʠʚʘʥʠʝ ʠ ʩʘʥʠʪʘʨʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʨʫʜʦʚ ʠ ʝʤʢʦʩʪʝʡ ʧʦʩʣʝ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʩʦʜʝʨʞʘʥʠʷ ʨʘʢʦʚ;  

- ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʯʥʦʡ ʧʦʧʫʣʷʮʠʠ ʚ ʮʝʣʷʭ ʧʨʠʥʷʪʠʷ ʤʝʨ, 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʶʱʠʭ ʝʸ ʧʝʨʝʫʧʣʦʪʥʝʥʠʶ. (ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ 

ʧʦʣʦʚʦʟʨʝʣʦʡ ʯʘʩʪʠ ʧʦʧʫʣʷʮʠʠ ʧʨʠʚʝʜʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʧʨʘʚʦʯʥʠʢʘʭ). 

ɼʨʫʛʠʤʠ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʈʇɹ ʫ ʘʩʪʘʮʠʥ ʩʯʠʪʘʶʪʩʷ ʥʝ ʤʝʥʝʝ 12 ʚʠʜʦʚ 

ʥʘʩʪʦʷʱʠʭ ʛʨʠʙʦʚ (ʮʘʨʩʪʚʦ Fungi), ʠʟ ʢʦʪʦʨʳʭ 2 ʚʠʜʘ ʛʨʠʙʦʚ ʧʨʠʥʘʜʣʝʞʘʪ ʨʦʜʫ 

Mucor (ʦʪʜʝʣ Zygomycota, ʢʣʘʩʩ Zygomycetes), ʠ 10 ʚʠʜʦʚ ʛʨʠʙʦʚ ʦʪʥʦʩʷʪʩʷ ʢ 

ʨʘʟʥʳʤ ʢʣʘʩʩʘʤ ʦʪʜʝʣʘ Ascomycota (ʩʫʤʯʘʪʳʝ ʛʨʠʙʳ).  

ɼʚʘ ʚʠʜʘ ʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ ʠʟ ʨʦʜʘ Mucor ʦʪʥʦʩʷʪʩʷ ʢ çʭʦʨʦʰʠʤè ʚʠʜʘʤ. 

M. racemosus ʦʙʥʘʨʫʞʝʥ ʚ ʦʙʨʘʟʮʘʭ ʦʪ ʤʝʣʘʥʠʟʠʨʦʚʘʥʥʳʭ ʧʷʪʝʥ ʥʘ ʪʝʣʝ 

ʰʠʨʦʢʦʧʘʣʦʛʦ ʨʘʢʘ (A. astacus) ʠʟ ʚʦʜʦʝʤʦʚ ʇʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʦʩʪʨʦʚʘ 

ʉʘʘʨʝʤʘʘ [3]. M. hiemalis ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ ʤʝʪʦʜʦʤ ʛʝʥʦʩʠʩʪʝʤʘʪʠʢʠ ʚ ʦʙʨʘʟʮʘʭ 

ʦʪ A. astacus ʠʟ ʚʦʜʦʝʤʦʚ ʦ-ʚʘ ʉʘʘʨʝʤʘʘ [3].  

ʆʩʪʘʣʴʥʳʝ 10 ʚʠʜʦʚ ʥʘʩʪʦʷʱʠʭ ʛʨʠʙʦʚ - ʚʦʟʙʫʜʠʪʝʣʝʡ ʤʠʢʦʟʦʚ ʘʩʪʘʮʠʥ- 

ʧʨʠʥʘʜʣʝʞʘʪ ʨʘʟʥʳʤ ʢʣʘʩʩʘʤ ʦʪʜʝʣʘ Ascomycota. ʀʟ ʥʠʭ 9 ʚʠʜʦʚ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ ʄʠʢʦʙʘʥʢʝ, ʠ ʦʜʠʥ ʚʠʜ ï Septocylindium astaci Udalov 1973 - 

ʚ ʥʦʤʝʥʢʣʘʪʫʨʥʳʭ ʙʘʟʘʭ ʥʝ ʬʠʛʫʨʠʨʫʝʪ.  

ʀʟ 9 ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʥʦʤʝʥʢʣʘʪʫʨʥʳʭ ʙʘʟʘʭ ʩʫʤʯʘʪʳʭ ʛʨʠʙʦʚ 

ʚʠʜʦʚʳʝ ʩʪʘʪʫʩʳ ʧʨʠʟʥʘʥʳ ʜʦʩʪʦʚʝʨʥʳʤʠ ʫ 6 ʚʠʜʦʚ, ʠ ʫ 3-ʭ ʚʠʜʦʚ -  

ʥʝʜʦʩʪʦʚʝʨʥʳʤʠ (çinvalidè). ʀʟ 5 ʚʠʜʦʚ ʩʫʤʯʘʪʳʭ ʛʨʠʙʦʚ, ʩʯʠʪʘʶʱʠʭʩʷ 

çʭʦʨʦʰʠʤʠè ʚʠʜʘʤ ʘʥʘʤʦʨʬʥʦʛʦ ʨʦʜʘ Fusarium, ʪʦʣʴʢʦ F. tabacinum ʙʳʣ 

ʜʦʩʪʦʚʝʨʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ ʜʦʢʪʦʨʦʤ C. Booth - ʩʧʝʮʠʘʣʠʩʪʦʤ ʧʦ ʵʪʦʤʫ ʨʦʜʫ 

[11]. ʏʝʪʳʨʝ ʜʨʫʛʠʭ ʚʠʜʦʚ ʬʫʟʘʨʠʡ - F. melanochlorum, F. oxysporum, F. 

semitectum (F. roseum var. culmorum), F. solani - ʚ ʣʠʪʝʨʘʪʫʨʝ ʪʦʣʴʢʦ ʫʧʦʤʠʥʘʶʪʩʷ 
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ʢʘʢ ʚʦʟʤʦʞʥʳʝ ʚʦʟʙʫʜʠʪʝʣʠ ʤʠʢʦʟʦʚ ʘʩʪʘʮʠʥ, ʥʦ ʩʚʝʜʝʥʠʷ ʦ ʥʠʭ ʚ ʵʪʦʤ ʢʘʯʝʩʪʚʝ 

ʥʝ ʠʟʚʝʩʪʥʳ.  

ʈʦʣʴ ʥʘʩʪʦʷʱʠʭ ʛʨʠʙʦʚ ʚ ʚʦʟʙʫʞʜʝʥʠʠ ʤʠʢʦʟʦʚ ʤʝʥʝʝ ʠʟʚʝʩʪʥʘ ʧʦ 

ʧʨʠʯʠʥʘʤ ʥʝʜʦʩʪʘʪʢʘ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʪʨʫʜʥʦʩʪʠ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʵʪʠʭ ʚʦʟʙʫʜʠʪʝʣʝʡ ʨʘʢʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚʠʜʦʚ Fusarium [9 ʠ ʜʨ.]. 

ʈʇɹ ʨʘʢʦʚ, ʚʳʟʚʘʥʥʘʷ ʩʫʤʯʘʪʳʤʠ ʛʨʠʙʘʤʠ, ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʥʘʣʠʯʠʠ ʪʨʘʚʤ ʫ 

ʨʘʢʦʚ, ʧʨʠ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ ʨʘʯʥʦʡ ʧʦʧʫʣʷʮʠʠ, ʧʨʠ ʟʘʛʨʷʟʥʝʥʠʠ ʚʦʜʦʝʤʦʚ. 

ɿʘʙʦʣʝʚʘʥʠʝ ʤʦʞʝʪ ʥʦʩʠʪʴ ʚʨʝʤʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟʘʪʴ ʧʨʠ 

ʫʣʫʯʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʩʨʝʜʳ ʚ ʚʦʜʦʝʤʝ. ʀʟʚʝʩʪʥʦ ʦ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʤʫʢʦʨʠʦʟʘ 

ʨʘʢʦʚ ʚ ʢʫʣʴʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʛʜʝ ʠʩʪʦʯʥʠʢʦʤ ʟʘʙʦʣʝʚʘʥʠʷ ʤʦʞʝʪ ʩʪʘʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʤʘ ʟʝʨʥʘ, ʟʘʨʘʞʝʥʥʦʛʦ Mucor racemosus [3]. 

ʌʫʟʘʨʠʦʟʳ ʚʦʟʥʠʢʘʶʪ ʫ ʨʘʢʦʚ, ʧʦʣʫʯʠʚʰʠʭ ʪʨʘʚʤʳ ʚ ʚʦʜʦʝʤʘʭ, ʚ ʢʦʪʦʨʳʭ 

ʚʝʜʝʪʩʷ ʩʝʪʥʦʡ ʣʦʚ ʨʳʙʳ, ʠ ʢʫʜʘ ʧʦʩʪʫʧʘʶʪ ʩʪʦʢʠ ʩ ʘʛʨʦʧʦʣʝʡ, ʩʦʜʝʨʞʘʱʠʝ 

ʭʣʘʤʠʜʦʩʧʦʨʳ ʠ ʜʨʫʛʠʝ ʩʪʨʫʢʪʫʨʳ ʬʫʟʘʨʠʡ, ʦʩʥʦʚʥʦʝ ʤʝʩʪʦʦʙʠʪʘʥʠʝ ʢʦʪʦʨʳʭ ï 

ʧʦʯʚʘ.  

ʄʝʨʳ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʤʫʢʦʨʠʦʟʫ ʠ ʬʫʟʘʨʠʦʟʫ:  

- ʥʝ ʜʦʧʫʱʝʥʠʝ ʩʝʪʥʦʛʦ ʣʦʚʘ ʨʳʙʳ ʚ ʨʘʯʥʳʭ ʚʦʜʦʝʤʘʭ ʠʟ-ʟʘ ʪʨʘʚʤʠʨʦʚʘʥʠʷ 

ʨʘʢʦʚ ʧʨʠ ʠʭ ʠʟʲʷʪʠʠ ʠʟ ʨʳʙʦʣʦʚʥʳʭ ʩʝʪʝʡ;  

- ʥʝʜʦʧʫʱʝʥʠʝ ʚ ʨʘʯʥʳʝ ʚʦʜʦʝʤʳ ʩʪʦʢʦʚ ʩ ʘʛʨʦʧʦʣʝʡ, ʩʦʜʝʨʞʘʱʠʭ 

ʭʣʘʤʠʜʦʩʧʦʨʳ ʠ ʜʨʫʛʠʝ ʩʪʨʫʢʪʫʨʳ ʬʫʟʘʨʠʡ;  

- ʪʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʢʦʨʤʦʚʦʛʦ ʟʝʨʥʘ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʀʟʫʯʝʥʠʝ ʙʦʣʝʟʥʝʪʚʦʨʥʳʭ ʩʚʦʡʩʪʚ ʚʦʟʙʫʜʠʪʝʣʝʡ ʤʠʢʦʟʦʚ ʨʝʯʥʳʭ ʨʘʢʦʚ ʚ 

ʮʝʣʷʭ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʨ ʧʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʶ ʵʪʠʤ ʟʘʙʦʣʝʚʘʥʠʷʤ, ʥʘʥʦʩʷʱʠʤ 

ʙʦʣʴʰʦʡ ʚʨʝʜ ʮʝʥʥʳʤ ʟʘʧʘʩʘʤ ʥʘʪʠʚʥʳʭ ʝʚʨʘʟʠʡʩʢʠʭ ʨʝʯʥʳʭ ʨʘʢʦʚ 

ʧʦʜʩʝʤʝʡʩʪʚʘ Astacinae, ʘ ʪʘʢʞʝ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʩʦʦʙʨʘʞʝʥʠʷ, ʧʦʢʘʟʳʚʘʶʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʠʦʣʦʛʠʠ ʧʘʪʦʛʝʥʥʳʭ ʣʦʞʥʳʭ ʠ 

ʥʘʩʪʦʷʱʠʭ ʛʨʠʙʦʚ, ʚʢʣʶʯʘʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʠʭ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ. 
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ʈʝʟʶʤʝ. ʆʧʠʩʘʥ ʦʨʠʛʠʥʘʣʴʥʳʡ ʩʧʦʩʦʙ ʋʌ ʦʙʣʫʯʝʥʠʷ ʷʡʮʝʢʣʝʪʦʢ 

ʩʠʙʠʨʩʢʦʛʦ ʠ ʨʫʩʩʢʦʛʦ ʦʩʝʪʨʦʚ ʜʣʷ ʠʭ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʥʘʢʪʠʚʘʮʠʠ ʩ ʮʝʣʴʶ 

ʧʦʣʫʯʝʥʠʷ ʛʘʧʣʦʠʜʥʦʛʦ ʘʥʜʨʦʛʝʥʝʟʘ. ʅʘʡʜʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʜʦʟʳ ʦʙʣʫʯʝʥʠʷ, 

ʧʦʣʥʦʩʪʴʶ ʠʥʘʢʪʠʚʠʨʫʶʱʠʝ ʭʨʦʤʦʩʦʤʥʳʡ ʥʘʙʦʨ ʷʡʮʝʢʣʝʪʦʢ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʚʚʝʜʝʥʠʝ ʚ ʩʦʩʪʘʚ ʩʨʝʜʳ ʦʙʣʫʯʝʥʠʷ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ ʦʩʣʘʙʣʷʝʪ ʧʦʚʨʝʞʜʘʶʱʝʝ 

ʜʝʡʩʪʚʠʝ ʋʌ ʥʘ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʷʡʮʝʢʣʝʪʦʢ ʠ ʪʝʤ ʩʘʤʳʤ 

ʧʦʚʳʰʘʝʪ ʚʳʞʠʚʘʝʤʦʩʪʴ ʛʘʧʣʦʠʜʥʳʭ ʘʥʜʨʦʛʝʥʝʪʠʯʝʩʢʠʭ ʵʤʙʨʠʦʥʦʚ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʜʨʦʛʝʥʝʟ, ʋʌ-ʦʙʣʫʯʝʥʠʝ, ʷʡʮʝʢʣʝʪʢʠ, ʘʥʪʠʦʢʩʠʜʘʥʪʳ, 

ʛʣʫʪʘʪʠʦʥ, ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʘ, ʦʩʝʪʨʦʚʳʝ ʨʳʙʳ. 

 

Summary. An original method for genetic inactivation of Siberian and Russian 

sturgeon eggs with UV-irradiation has been described in the paper. The method is 

used to induce haploid androgenesis in sturgeons. UV-dosages that cause total 

genetic inactivation of sturgeon eggs was found. Antioxidants (glutathione and 

superoxide dismutase) being added to the irradiation medium were shown to diminish 

cytoplasmic damaging and increase survival rate of the androgenetic haploid 

embryos.  

Key words: androgenesis, UV-irradiation, eggs, antioxidants, glutathione, 

superoxide dismutase, Sturgeons 

 

ɺʚʝʜʝʥʠʝ  

ɸʥʜʨʦʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʦʪʮʦʚʩʢʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʙʝʟ ʚʦʚʣʝʯʝʥʠʷ ʤʘʪʝʨʠʥʩʢʦʡ ʷʜʝʨʥʦʡ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ. ʏʪʦʙʳ ʠʥʜʫʮʠʨʦʚʘʪʴ ʜʠʧʣʦʠʜʥʳʡ ʘʥʜʨʦʛʝʥʝʟ, ʥʝʦʙʭʦʜʠʤʦ 

ʵʣʠʤʠʥʠʨʦʚʘʪʴ ʭʨʦʤʦʩʦʤʥʳʡ ʥʘʙʦʨ ʚ ʷʡʮʝʢʣʝʪʢʘʭ, ʘ ʟʘʪʝʤ ʚʳʟʚʘʪʴ 

ʜʠʧʣʦʠʜʠʟʘʮʠʶ ʤʫʞʩʢʦʛʦ ʥʘʙʦʨʘ ʭʨʦʤʦʩʦʤ.  

ɸʥʜʨʦʛʝʥʝʟ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʠʟʫʯʝʥʠʷ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʷʜʨʘ ʠ 

ʮʠʪʦʧʣʘʟʤʳ ʚ ʨʘʟʚʠʪʠʠ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʠʥʙʨʝʜʥʳʭ ʣʠʥʠʡ ʠ ʢʣʦʥʦʚ, 

about:blank
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ʨʝʛʫʣʷʮʠʠ ʧʦʣʘ ʠ ʜʣʷ ʨʝʰʝʥʠʷ ʜʨʫʛʠʭ ʧʨʦʙʣʝʤ. ɺʘʞʥʝʡʰʘʷ ʩʬʝʨʘ ʧʨʠʤʝʥʝʥʠʷ 

ʘʥʜʨʦʛʝʥʝʟʘ ʩʚʷʟʘʥʘ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʛʝʥʦʪʠʧʦʚ ʨʝʜʢʠʭ ʠ 

ʠʩʯʝʟʘʶʱʠʭ ʚʠʜʦʚ ʨʳʙ ʠʟ ʢʨʠʦʢʦʥʩʝʨʚʠʨʦʚʘʥʥʦʡ ʩʧʝʨʤʳ [Veprintsev, Rott, 

1979]. ʇʦʵʪʦʤʫ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʧʦʣʫʯʝʥʠʝ ʘʥʜʨʦʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʧʦʪʦʤʩʪʚʘ ʫ ʦʩʝʪʨʦʚʳʭ ʨʳʙ, ʤʥʦʛʠʝ ʚʠʜʳ ʠ ʧʦʧʫʣʷʮʠʠ ʢʦʪʦʨʳʭ ʙʣʠʟʢʠ ʢ 

ʠʩʯʝʟʥʦʚʝʥʠʶ ʠ ʟʘʥʝʩʝʥʳ ʚ ʂʨʘʩʥʫʶ ʂʥʠʛʫ. ʈʘʥʝʝ ʙʳʣʦ ʧʦʣʫʯʝʥʦ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʝ ʘʥʜʨʦʛʝʥʝʪʠʯʝʩʢʦʝ ʧʦʪʦʤʩʪʚʦ ʫ ʥʝʩʢʦʣʴʢʠʭ ʚʠʜʦʚ ʦʩʝʪʨʦʚʳʭ 

(Grunina et al, 2005; Recoubratsky et al., 2006). ɼʣʷ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʥʘʢʪʠʚʘʮʠʠ 

ʷʡʮʝʢʣʝʪʦʢ ʧʨʠʤʝʥʷʣʦʩʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʠʦʥʠʟʠʨʫʶʱʝʝ ʦʙʣʫʯʝʥʠʝ 

(ʨʝʥʪʛʝʥʦʚʩʢʦʝ ʠʣʠ Ὓ-ʦʙʣʫʯʝʥʠʝ) (ɻʨʫʥʠʥʘ, ʈʝʢʫʙʨʘʪʩʢʠʡ, 2005). ʆʜʥʘʢʦ 

ʠʩʪʦʯʥʠʢʠ ʪʘʢʦʛʦ ʠʟʣʫʯʝʥʠʷ ʜʦʨʦʛʠ, ʥʝʙʝʟʦʧʘʩʥʳ ʠ ʚʝʩʴʤʘ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳ. 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʜʨʦʛʝʥʝʟʘ ʚ ʧʨʦʛʨʘʤʤʘʭ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ 

ʧʦʧʫʣʷʮʠʡ ʦʩʝʪʨʦʚʳʭ ʙʝʟ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʬʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ. 

ɼʣʷ ʤʥʦʛʠʭ ʢʦʩʪʠʩʪʳʭ ʨʳʙ ʧʨʦʙʣʝʤʘ ʠʥʘʢʪʠʚʘʮʠʠ ʷʡʮʝʢʣʝʪʦʢ ʙʳʣʘ 

ʨʝʰʝʥʘ ʩ ʧʦʤʦʱʴʶ ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʛʦ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʦʙʣʫʯʝʥʠʷ. ʋʌ-

ʘʥʜʨʦʛʝʥʝʟ ʙʳʣ ʫʩʧʝʰʥʦ ʧʦʣʫʯʝʥ ʫ ʚʴʶʥʘ [Arai et al. 1992], ʢʘʨʧʘ [Bongers et al. 

1994], ʥʠʣʴʩʢʦʡ ʪʠʣʷʧʠʠ [Myers et al. 1995], ʥʝʢʦʪʦʨʳʭ ʩʦʤʦʚʳʭ [Bongers et al. 

1995; Christopher et al., 2012], ʩʫʤʘʪʨʘʥʩʢʦʛʦ ʙʘʨʙʫʩʘ [Kirankumar, Pandian,2003], 

ʝʣʴʮʘ [Kucharczyk D. et al., 2008], ʪʝʨʥʝʮʠʠ [David, Marimutu, 2014] ʠ ʥʝʢʦʪʦʨʳʭ 

ʜʨʫʛʠʭ ʚʠʜʦʚ ʨʳʙ. ʋʣʴʪʨʘʬʠʦʣʝʪ ʦʙʣʘʜʘʝʪ ʥʠʟʢʦʡ ʧʨʦʥʠʢʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, 

ʧʦʵʪʦʤʫ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʣʥʦʡ ʠʥʘʢʪʠʚʘʮʠʠ ʤʘʪʝʨʠʥʩʢʠʭ ʭʨʦʤʦʩʦʤ ʤʝʣʢʠʝ 

ʧʨʦʟʨʘʯʥʳʝ ʷʡʮʝʢʣʝʪʢʠ ʢʦʩʪʠʩʪʳʭ ʨʳʙ ʠʣʠ ʧʝʨʝʤʝʰʠʚʘʣʠ ʚ ʧʨʦʮʝʩʩʝ ʦʙʣʫʯʝʥʠʷ 

ʚ ʯʘʰʢʘʭ ʇʝʪʨʠ, ʠʣʠ ʦʙʣʫʯʘʣʠ ʩ ʜʚʫʭ ʩʪʦʨʦʥ, ʧʦʤʝʱʘʷ ʯʘʰʢʫ ʩ ʷʡʮʝʢʣʝʪʢʘʤʠ 

ʤʝʞʜʫ ʜʚʫʤʷ ʠʩʪʦʯʥʠʢʘʤʠ ʋʌ-ʩʚʝʪʘ. ʕʪʘ ʪʝʭʥʠʢʘ ʧʦʟʚʦʣʷʣʘ ʫʣʴʪʨʘʬʠʦʣʝʪʫ 

ʧʨʦʥʠʢʘʪʴ ʢ ʘʥʠʤʘʣʴʥʦʤʫ ʧʦʣʶʩʫ ʷʡʮʝʢʣʝʪʢʠ ʠ ʨʘʟʨʫʰʘʪʴ ʠʭ ʭʨʦʤʦʩʦʤʳ. 

ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝʪ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʨʘʙʦʪ, ʚ ʢʦʪʦʨʳʭ ʋʌ-

ʦʙʣʫʯʝʥʠʝ ʧʨʠʚʝʣʦ ʙʳ ʢ ʧʦʣʫʯʝʥʠʶ ʞʠʟʥʝʩʧʦʩʦʙʥʦʛʦ ʧʦʪʦʤʩʪʚʘ ʫ ʦʩʝʪʨʦʚʳʭ 

ʨʳʙ. ʕʪʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʙʦʣʴʰʠʝ ʠ ʥʝʧʨʦʟʨʘʯʥʳʝ 

ʷʡʮʝʢʣʝʪʢʠ ʦʩʝʪʨʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠ ʫʩʪʦʡʯʠʚʳʤʠ ʢ ʋʌ 

ʨʘʜʠʘʮʠʠ. ɺ ʥʘʰʝʡ ʧʨʝʜʳʜʫʱʝʡ ʨʘʙʦʪʝ ʦʧʠʩʘʥ ʦʨʠʛʠʥʘʣʴʥʳʡ ʩʧʦʩʦʙ ʦʙʣʫʯʝʥʠʷ 

ʷʡʮʝʢʣʝʪʦʢ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʣ ʧʦʣʫʯʠʪʴ ʧʦʣʥʫʶ ʛʝʥʝʪʠʯʝʩʢʫʶ ʠʥʘʢʪʠʚʘʮʠʶ 

ʷʡʮʝʢʣʝʪʦʢ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʠ ʩʪʝʨʣʷʜʠ [ɹʘʣʘʰʦʚ ʠ ʜʨ., 2017]. ʆʜʥʘʢʦ ʚ ʵʪʦʡ 

ʨʘʙʦʪʝ ʥʝ ʦʧʨʝʜʝʣʝʥʳ ʪʦʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʦʙʣʫʯʝʥʠʷ ʷʡʮʝʢʣʝʪʦʢ, ʧʨʠʚʦʜʷʱʝʛʦ ʢ 

ʠʥʘʢʪʠʚʘʮʠʠ ʤʘʪʝʨʠʥʩʢʠʭ ʭʨʦʤʦʩʦʤ.  

ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʚʝʜʝʥʳ ʫʪʦʯʥʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʦʙʣʫʯʝʥʠʷ ʷʡʮʝʢʣʝʪʦʢ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʛʘʧʣʦʠʜʥʦʛʦ 

ʘʥʜʨʦʛʝʥʝʟʘ ʫ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ (Acipenser baerii) ʠ ʨʫʩʩʢʦʛʦ ʦʩʝʪʨʘ (A. 

guldenstadtii). ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜ 

ʦʙʣʫʯʝʥʠʷ, ʧʦʢʘʟʳʚʘʶʱʠʝ, ʯʪʦ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʋʌ-ʦʙʣʫʯʝʥʥʳʭ ʷʡʮʝʢʣʝʪʦʢ 

ʤʦʞʥʦ ʧʦʚʳʩʠʪʴ ʙʣʘʛʦʜʘʨʷ ʚʚʝʜʝʥʠʶ ʚ ʩʨʝʜʫ ʦʙʣʫʯʝʥʠʷ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ. 
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ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʇʦʣʦʚʳʝ ʧʨʦʜʫʢʪʳ (ʷʡʮʝʢʣʝʪʢʠ ʠ ʩʧʝʨʤʫ) ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʧʦʣʫʯʘʣʠ ʥʘ 

ʂʦʥʘʢʦʚʩʢʦʤ ʟʘʚʦʜʝ ʧʦ ʦʩʝʪʨʦʚʦʜʩʪʚʫ ʠ ʚ ʦʭʣʘʞʜʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʜʦʩʪʘʚʣʷʣʠ ʚʦ 

ɺʅʀʀʇʈʍ. 

ʋʌ-ʦʙʣʫʯʝʥʠʝ ʷʡʮʝʢʣʝʪʦʢ. ʋʣʴʪʨʘʬʠʦʣʝʪʦʚʫʶ ʣʘʤʧʫ Osram HNS S 9W 

G23, ʜʘʶʱʫʶ ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʡ ʫʣʴʪʨʘʬʠʦʣʝʪ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 254 ʥʤ, ʟʘʤʳʢʘʣʠ 

ʚ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʳʡ ʢʦʞʫʭ ʠʟ ʢʚʘʨʮʝʚʦʛʦ ʩʪʝʢʣʘ, ʛʦʪʦʚʫʶ ʢʦʥʩʪʨʫʢʮʠʶ 

ʧʦʤʝʱʘʣʠ ʚʝʨʪʠʢʘʣʴʥʦ ʚʥʫʪʨʴ ʭʠʤʠʯʝʩʢʦʛʦ ʩʪʘʢʘʥʘ ʦʙʲʝʤʦʤ 1000 ʤʣ, 

ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʥʘ ʤʘʛʥʠʪʥʦʡ ʤʝʰʘʣʢʝ. ʉʪʘʢʘʥ ʟʘʧʦʣʥʷʣʠ ʨʘʩʪʚʦʨʦʤ ʈʠʥʛʝʨʘ, 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʤ ʜʣʷ ʦʩʝʪʨʦʚʳʭ ʨʳʙ (RMS) [ɻʦʥʯʘʨʦʚ, 1978]. ʇʦʨʮʠʶ 

ʥʝʦʧʣʦʜʦʪʚʦʨʝʥʥʳʭ ʷʡʮʝʢʣʝʪʦʢ (250 ï 300 ʰʪ.) ʧʝʨʝʥʦʩʠʣʠ ʚ ʩʪʘʢʘʥ ʠ ʚʢʣʶʯʘʣʠ 

ʤʘʛʥʠʪʥʫʶ ʤʝʰʘʣʢʫ, ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʤʘʛʥʠʪʘ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʥʘ 400 ʦʙ/ʤʠʥ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʩʝ ʷʡʮʝʢʣʝʪʢʠ ʚʨʘʱʘʣʠʩʴ ʚʦʢʨʫʛ ʋʌ-ʣʘʤʧʳ. ɿʘʪʝʤ ʚʢʣʶʯʘʣʠ 

ʣʘʤʧʫ (ʨʠʩ 1). ɼʣʷ ʩʪʘʙʠʣʴʥʦʡ ʨʘʙʦʪʳ ʣʘʤʧʳ ʝʝ ʧʦʜʢʣʶʯʘʣʠ ʚ ʩʝʪʴ ʯʝʨʝʟ 

ʩʪʘʙʠʣʠʟʘʪʦʨ ʥʘʧʨʷʞʝʥʠʷ.  

ɺ ʦʧʳʪʘʭ, ʚ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʣʠ ʵʬʬʝʢʪʠʚʥʳʝ ʜʦʟʳ ʦʙʣʫʯʝʥʠʷ, ʦʙʣʫʯʘʪʝʣʴ 

ʧʦʤʝʱʘʣʠ ʚ ʩʪʘʢʘʥ ʠʟ ʢʚʘʨʮʝʚʦʛʦ ʩʪʝʢʣʘ (ʨʠʩ.1ʙ), ʩʥʘʨʫʞʠ ʧʦ ʮʝʥʪʨʫ ʩʪʘʢʘʥʘ 

ʨʘʩʧʦʣʘʛʘʣʩʷ ʜʘʪʯʠʢ PMA 2122 ʋʌ-ʨʘʜʠʦʤʝʪʨʘ PMA 2100 (Solar Light USA). 

ɼʦʟʫ ʋʌ-ʦʙʣʫʯʝʥʠʷ ʷʡʮʝʢʣʝʪʦʢ ʚʳʨʘʞʘʣʠ ʚ ʤʢɼʞ/ʩʤ2, ʘ ʪʘʢʞʝ ʚʨʝʤʝʥʝʤ 

ʵʢʩʧʦʟʠʮʠʠ (ʚ ʩʝʢʫʥʜʘʭ). 

 

 

ʈʠʩʫʥʦʢ 1 - ʋʩʪʘʥʦʚʢʘ ʜʣʷ ʦʙʣʫʯʝʥʠʷ ʷʡʮʝʢʣʝʪʦʢ ʦʩʝʪʨʦʚʳʭ ʨʳʙ 

ɸ - ʋʌ-ʦʙʣʫʯʝʥʠʝ; ʙ ï ʩʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʟʳ ʩ ʧʦʤʦʱʴʶ ʋʌ-

ʜʦʟʠʤʝʪʨʘ 

 

ɺʣʠʷʥʠʝ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ. ɺ ʨʘʙʦʪʝ ʠʩʧʳʪʘʣʠ ʟʘʱʠʪʥʳʡ ʵʬʬʝʢʪ 

ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ. ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ 5 ʦʙʣʫʯʝʥʠʡ, ʚʨʝʤʷ ʵʢʩʧʦʟʠʮʠʠ ʢʘʞʜʦʛʦ 
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ʩʦʩʪʘʚʠʣʦ 105 ʩʝʢ. ɺʩʝ ʦʙʣʫʯʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ, ʨʘʟʣʠʯʠʷ 

ʢʘʩʘʣʠʩʴ ʪʦʣʴʢʦ ʩʨʝʜʳ, ʚ ʢʦʪʦʨʦʡ ʦʙʣʫʯʘʣʠ ʷʡʮʝʢʣʝʪʢʠ. ʇʨʠʛʦʪʦʚʠʣʠ 5 

ʨʘʩʪʚʦʨʦʚ, ʦʩʥʦʚʦʡ ʚʩʝʭ ʨʘʩʪʚʦʨʦʚ ʩʣʫʞʠʣ RMS, ʦʥ ʞʝ ʷʚʣʷʣʩʷ ʢʦʥʪʨʦʣʝʤ, 

ʦʧʳʪʥʳʝ ʚʘʨʠʘʥʪʳ ʩʦʜʝʨʞʘʣʠ ʘʥʪʠʦʢʩʠʜʘʥʪʳ, ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʡ ʛʣʶʪʘʪʠʦʥ 

(glut) ʠ ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʫ (SOD). ʉʦʩʪʘʚ ʨʘʩʪʚʦʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 1.  

ʆʩʝʤʝʥʝʥʠʝ. ʆʙʣʫʯʝʥʥʳʝ ʷʡʮʝʢʣʝʪʢʠ ʧʝʨʝʥʦʩʠʣʠ ʚ ʩʫʭʦʡ 250 ʤʣ ʩʪʘʢʘʥ. 

ʆʜʠʥ ʤʣ ʩʧʝʨʤʳ ʩʤʝʰʠʚʘʣʠ ʩ 50 ʤʣ ʦʪʩʪʦʷʥʥʦʡ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʳ ʠ ʚʳʣʠʚʘʣʠ 

ʚ ʠʢʨʫ. ɿʘʪʝʤ ʞʠʜʢʦʩʪʴ ʩʣʠʚʘʣʠ, ʘ ʠʢʨʠʥʢʠ ʧʝʨʝʥʦʩʠʣʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ 

ʠʥʢʫʙʘʮʠʠ ʚ ʯʘʰʢʠ ʇʝʪʨʠ (ʧʦ 50ï75 ʰʪ. ʥʘ ʯʘʰʢʫ), ʟʘʧʦʣʥʝʥʥʳʝ ʦʪʩʪʦʷʥʥʦʡ 

ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʦʡ. ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʬʦʪʦʨʝʘʢʪʠʚʘʮʠʠ ʋʌ-ʧʦʚʨʝʞʜʝʥʠʡ ɼʅʂ 

ʷʡʮʝʢʣʝʪʦʢ ʦʩʝʤʝʥʝʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ ʟʘʪʝʤʥʝʥʥʦʤ ʧʦʤʝʱʝʥʠʠ ʠʩʧʦʣʴʟʫʷ 

ʢʨʘʩʥʳʡ ʩʚʝʪ ʦʪ ʬʦʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʬʦʥʘʨʷ. 

ʉʪʘʜʠʠ ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʧʨʝʜʝʣʷʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ɻʠʥʟʙʫʨʛ ʠ ɼʝʪʣʘʬ [ɻʠʥʟʙʫʨʛ ʠ ɼʝʪʣʘʬ, 1969]. 

 

ʊʘʙʣʠʮʘ 1 ï ʉʦʩʪʘʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʣʠ ʋʌ-

ʦʙʣʫʯʝʥʠʝ ʷʡʮʝʢʣʝʪʦʢ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ 

 

ʈʘʩʪʚʦʨ ʉʦʜʝʨʞʘʥʠʝ ʛʣʶʪʘʪʠʦʥʘ 

(ʤʛ/ʣ) 

ʉʦʜʝʨʞʘʥʠʝ 

SOD (ʤʛ/ʣ) 

RʄS - - 

RMS+glut 150 - 

300 - 

RMS+glut+SOD 150 3 

 300 3 

 

ʈʝʟʫʣʴʪʘʪʳ 

ʆʧʨʝʜʝʣʝʥʠʝ ʜʦʟ ʋʌ, ʚʳʟʳʚʘʶʱʠʭ ʛʝʥʝʪʠʯʝʩʢʫʶ ʠʥʘʢʪʠʚʘʮʠʶ 

ʷʡʮʝʢʣʝʪʦʢ. ʆʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʋʌ-ʠʥʘʢʪʠʚʘʮʠʠ ʷʡʮʝʢʣʝʪʦʢ ʩʫʜʠʣʠ ʧʦ ʢʨʠʚʳʤ 

ʚʳʞʠʚʘʝʤʦʩʪʠ ʜʦʟʘ-ʵʬʬʝʢʪ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ ʵʤʙʨʠʦʥʦʚ (ʧʨʦʷʚʣʝʥʠʝ 

ʵʬʬʝʢʪʘ ɻʝʨʪʚʠʛʘ), ʘ ʪʘʢʞʝ ʜʦʣʝ ʵʤʙʨʠʦʥʦʚ, ʫ ʢʦʪʦʨʳʭ ʥʘ ʟʘʚʝʨʰʘʶʱʠʭ ʩʪʘʜʠʷʭ 

ʨʘʟʚʠʪʠʷ ʧʨʦʷʚʣʷʣʩʷ ʛʘʧʣʦʠʜʥʳʡ ʩʠʥʜʨʦʤ. ɻʣʘʚʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʛʘʧʣʦʠʜʥʦʛʦ 

ʩʠʥʜʨʦʤʘ ʫ ʵʤʙʨʠʦʥʦʚ ʦʩʝʪʨʦʚʳʭ ʷʚʣʷʶʪʩʷ ʥʠʪʝʚʠʜʥʦʝ ʩʝʨʜʮʝ, ʦʚʦʜʥʝʥʠʝ 

ʧʝʨʠʢʘʨʜʘ, ʫʢʦʨʦʯʝʥʥʳʡ ʭʚʦʩʪʦʚʦʡ ʦʪʜʝʣ, ʠʩʢʨʠʚʣʝʥʠʝ ʦʩʝʚʳʭ ʩʪʨʫʢʪʫʨ 

[ʈʝʢʫʙʨʘʪʩʢʠʡ ʠ ʜʨ.,1998] (ʨʠʩ. 2).  
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ʈʠʩʫʥʦʢ 2 - ɼʠʧʣʦʠʜʥʳʝ ʠ ʛʘʧʣʦʠʜʥʳʝ ʵʤʙʨʠʦʥʳ 

ʦ.ʧ. ð ʦʚʦʜʥʝʥʠʝ ʧʝʨʠʢʘʨʜʘ; ʥ. ʧ. ð ʥʦʨʤʘʣʴʥʳʡ ʧʝʨʠʢʘʨʜ; ʩ. ð ʩʝʨʜʮʝ 

 

 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦ ʚʳʞʠʚʘʝʤʦʩʪʠ ʵʤʙʨʠʦʥʦʚ 

ʩʠʙʠʨʩʢʦʛʦ ʠ ʨʫʩʩʢʦʛʦ ʦʩʝʪʨʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʟʳ ʦʙʣʫʯʝʥʠʷ ʷʡʮʝʢʣʝʪʦʢ. 

ʇʨʠ ʦʙʣʫʯʝʥʠʠ ʷʡʮʝʢʣʝʪʦʢ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʜʦʟʳ ʟʘʜʘʚʘʣʠ ʧʦ ʚʨʝʤʝʥʠ 

ʦʙʣʫʯʝʥʠʷ, ʘ ʟʘʪʝʤ ʵʢʩʧʦʟʠʮʠʠ ʩʦʧʦʩʪʘʚʣʷʣʠ ʩ ʧʦʢʘʟʘʥʠʷʤʠ ʋʌ-ʜʦʟʠʤʝʪʨʘ (ʨʠʩ. 

3ʘ). ʇʨʠ ʦʙʣʫʯʝʥʠʠ ʷʠʮ ʨʫʩʩʢʦʛʦ ʦʩʝʪʨʘ ʧʦʩʪʫʧʠʣʠ ʥʘʦʙʦʨʦʪ: ʜʦʟʳ ʦʙʣʫʯʝʥʠʷ 

ʟʘʜʘʚʘʣʠ ʧʦ ʧʦʢʘʟʘʥʠʷ ʜʦʟʠʤʝʪʨʘ, ʘ ʟʘʪʝʤ ʚʳʨʘʞʘʣʠ ʠʭ ʚ ʚʝʣʠʯʠʥʘʭ ʵʢʩʧʦʟʠʮʠʠ 

(ʨʠʩ. 3ʙ).  
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ʈʠʩʫʥʦʢ 3 - ɺʳʞʠʚʘʝʤʦʩʪʴ ʵʤʙʨʠʦʥʦʚ ʩʠʙʠʨʩʢʦʛʦ (ʘ) ʠ ʨʫʩʩʢʦʛʦ (ʙ) ʦʩʝʪʨʦʚ ʥʘ 

ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʟʳ ʦʙʣʫʯʝʥʠʷ ʷʡʮʝʢʣʝʪʦʢ. 

 

ʀ ʫ ʩʠʙʠʨʩʢʦʛʦ, ʠ ʫ ʨʫʩʩʢʦʛʦ ʦʩʝʪʨʘ ʤʘʢʩʠʤʘʣʴʥʳʡ ʧʦʜʲʝʤ ʢʨʠʚʦʡ 

ʚʳʞʠʚʘʝʤʦʩʪʠ ʧʨʠʭʦʜʠʣʩʷ ʥʘ ʠʥʪʝʨʚʘʣ 90-113 ʩʝʢ, ʠʣʠ 150ï180 ʤʢɼʞ/ʩʤ2. ɺ 

ʵʪʦʤ ʞʝ ʠʥʪʝʨʚʘʣʝ ʜʦʟ ʥʘʙʣʶʜʘʣʠ ʤʠʥʠʤʘʣʴʥʫʶ ʜʦʣʶ ʵʤʙʨʠʦʥʦʚ ʙʝʟ ʧʨʠʟʥʘʢʦʚ 

ʛʘʧʣʦʠʜʥʦʛʦ ʩʠʥʜʨʦʤʘ ʠ ʤʘʢʩʠʤʘʣʴʥʫʶ ʜʦʣʶ ʵʤʙʨʠʦʥʦʚ ʩ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʤ 

ʛʘʧʣʦʠʜʥʳʤ ʩʠʥʜʨʦʤʦʤ (ʨʠʩ. 4).  
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ʈʠʩʫʥʦʢ 4 - ʉʦʦʪʥʦʰʝʥʠʝ ʞʠʚʳʭ ʛʘʧʣʦʠʜʥʳʭ ʠ ʥʝʛʘʧʣʦʠʜʥʳʭ ʵʤʙʨʠʦʥʦʚ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʟʳ ʦʙʣʫʯʝʥʠʷ 

 

ɺʣʠʷʥʠʝ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ. ɼʦʙʘʚʣʝʥʠʝ ʚ ʩʨʝʜʫ ʜʣʷ ʦʙʣʫʯʝʥʠʷ 

ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʦʢʘʟʘʣʦ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʥʘ 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʘʥʜʨʦʛʝʥʝʪʠʯʝʩʢʠʭ ʵʤʙʨʠʦʥʦʚ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ 

(ʨʠʩ. 5). ʅʘʠʙʦʣʴʰʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʜʣʷ ʨʘʩʪʚʦʨʘ, 

ʩʦʜʝʨʞʘʚʰʝʛʦ 150 mg/L ʛʣʶʪʘʪʠʦʥʘ ʠ 3 ʤʛ/ʣ ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʳ. 

 

 

ʈʠʩʫʥʦʢ 5 - ɺʳʞʠʚʘʝʤʦʩʪʴ ʵʤʙʨʠʦʥʦʚ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʧʦʩʣʝ ʋʌ-ʦʙʣʫʯʝʥʠʷ 

ʷʡʮʝʢʣʝʪʦʢ ʚ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʘʭ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ. 
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ʆʙʩʫʞʜʝʥʠʝ 

ʕʬʬʝʢʪʦʤ ɻʝʨʪʚʠʛʘ [Hertwig, 1911] ʥʘʟʳʚʘʝʪʩʷ ʧʦʚʝʜʝʥʠʝ ʢʨʠʚʦʡ, 

ʦʧʠʩʳʚʘʶʱʝʡ ʛʠʙʝʣʴ ʟʘʨʦʜʳʰʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʟʳ ʦʙʣʫʯʝʥʠʷ. ʉ 

ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʟʳ ʛʠʙʝʣʴ ʚʥʘʯʘʣʝ ʟʘʢʦʥʦʤʝʨʥʦ ʨʘʩʪʝʪ, ʘ ʟʘʪʝʤ ʧʘʨʘʜʦʢʩʘʣʴʥʦ 

ʩʥʠʞʘʝʪʩʷ. ʊʘʢʦʡ ʭʘʨʘʢʪʝʨ ʢʨʠʚʦʡ ʜʦʟʘ-ʵʬʬʝʢʪ ʦʙʲʷʩʥʷʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ 

ʪʝʯʝʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʮʝʩʩʦʚ.  

ʇʝʨʚʦʥʘʯʘʣʴʥʳʡ ʨʦʩʪ ʯʠʩʣʘ ʧʦʛʠʙʰʠʭ ʵʤʙʨʠʦʥʦʚ ʩʚʷʟʘʥ ʩ ʙʳʩʪʨʳʤ 

ʥʘʢʦʧʣʝʥʠʝʤ ʚ ʦʙʣʫʯʝʥʥʳʭ ʭʨʦʤʦʩʦʤʘʭ ʣʝʪʘʣʴʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ, ʘ 

ʧʦʩʣʝʜʫʶʱʝʝ ʫʚʝʣʠʯʝʥʠʝ ʚʳʞʠʚʘʝʤʦʩʪʠ ʦʙʫʩʣʦʚʣʝʥʦ ʧʦʩʪʝʧʝʥʥʦʡ 

ʵʣʠʤʠʥʘʮʠʝʡ ʥʘʠʙʦʣʝʝ ʧʦʚʨʝʞʜʝʥʥʳʭ ʭʨʦʤʦʩʦʤ. ʄʘʢʩʠʤʫʤ ʚʳʞʠʚʘʝʤʦʩʪʠ 

ʵʤʙʨʠʦʥʦʚ, ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʧʦʩʣʝ ʦʙʣʫʯʝʥʠʷ ʷʡʮʝʢʣʝʪʦʢ ʠʣʠ ʩʧʝʨʤʠʝʚ 

ʥʘʨʘʩʪʘʶʱʠʤʠ ʜʦʟʘʤʠ ʨʘʜʠʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʣʥʦʡ ʠʥʘʢʪʠʚʘʮʠʠ ʠʭ 

ʭʨʦʤʦʩʦʤʥʦʛʦ ʥʘʙʦʨʘ. ɺʪʦʨʠʯʥʦʝ ʩʥʠʞʝʥʠʝ ʚʳʞʠʚʘʝʤʦʩʪʠ ʵʤʙʨʠʦʥʦʚ ʧʨʠ 

ʦʙʣʫʯʝʥʠʠ ʷʡʮʝʢʣʝʪʦʢ ʩʚʷʟʘʥʦ ʩ ʧʦʚʨʝʞʜʝʥʠʝʤ ʚʳʩʦʢʠʤʠ ʜʦʟʘʤʠ 

ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ [Grunina, Neyfakh, 1997].  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʚʝʜʝʥʠʷ ʢʨʠʚʦʡ ʜʦʟʘ-ʵʬʬʝʢʪ ʚ ʥʘʰʠʭ ʦʧʳʪʘʭ ʤʦʞʥʦ 

ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʧʨʠ ʋʌ-ʦʙʣʫʯʝʥʠʠ ʷʡʮʝʢʣʝʪʦʢ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʧʦʣʥʘʷ ʠʭ 

ʛʝʥʝʪʠʯʝʩʢʘʷ ʠʥʘʢʪʠʚʘʮʠʷ ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ ʚ ʜʦʟʝ 166 ʤʢɼʞ/ʩʤ2, ʘ ʫ ʨʫʩʩʢʦʛʦ 

ʦʩʝʪʨʘ ï ʚ ʜʦʟʝ 150 ʤʢɼʞ/ʩʤ2 (ʨʠʩ. 3). ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʦʣʷ ʵʤʙʨʠʦʥʦʚ ʩʠʙʠʨʩʢʦʛʦ 

ʦʩʝʪʨʘ ʩ ʚʳʨʘʞʝʥʥʳʤ ʛʘʧʣʦʠʜʥʳʤ ʩʠʥʜʨʦʤʦʤ ʥʘʙʣʶʜʘʣʘʩʴ ʧʨʠ ʜʦʟʝ ʦʙʣʫʯʝʥʠʷ 

170 ʤʢɼʞ/ʩʤ2 (ʨʠʩ. 4). 

ʅʘ ʨʠʩ. 3 ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚʨʝʤʷ ʵʢʩʧʦʟʠʮʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʥʝ 

ʪʦʯʥʦ ʩʦʚʧʘʜʘʝʪ ʩ ʥʘʢʦʧʣʝʥʥʦʡ ʜʦʟʦʡ. ʕʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʚʝʪʘ ʧʨʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ ʚʢʣʶʯʝʥʠʠ ʭʦʣʦʜʥʦʡ ʣʘʤʧʳ 

ʚʦʟʨʘʩʪʘʝʪ ʩʦ ʚʨʝʤʝʥʝʤ ʝʝ ʨʘʙʦʪʳ, ʘ ʥʘʢʦʧʣʝʥʠʝ ʜʦʟʳ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ʄʘʢʩʠʤʘʣʴʥʫʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʚʝʪʘ (2000-2300 ʤʢɺʪ/ʩʤ2) 

ʜʘʥʥʘʷ ʤʦʜʝʣʴ ʣʘʤʧʳ ʚ ʩʨʝʜʝ RMS ʥʘʙʠʨʘʝʪ ʟʘ 15-20 ʩʝʢ ʦʪ ʭʦʣʦʜʥʦʛʦ ʩʪʘʨʪʘ ʠ 

ʜʘʣʝʝ ʨʘʙʦʪʘʝʪ ʩ ʜʘʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʧʨʦʛʨʝʚʘʪʴ ʣʘʤʧʫ 

ʚ ʪʝʯʝʥʠʝ 15 ʩʝʢ, ʟʘʪʝʤ ʚʳʢʣʶʯʘʪʴ ʠ ʚʥʦʩʠʪʴ ʚ ʦʙʣʫʯʘʪʝʣʴ ʷʡʮʝʢʣʝʪʢʠ, ʪʦ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʚʝʪʘ ʦʪ ʩʪʘʨʪʘ ʙʫʜʝʪ ʙʣʠʟʢʘ ʢ ʤʘʢʩʠʤʘʣʴʥʦʡ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ 

ʥʘʢʦʧʣʝʥʠʶ ʜʦʟʳ ʚ 150 ʤʢɼʞ/ʩʤ2 ʟʘ 1 ʤʠʥ 45 ʩʝʢ Ñ 5 ʩʝʢ., ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 

ʵʬʬʝʢʪʠʚʥʫʶ ʜʦʟʫ ʠʥʘʢʪʠʚʘʮʠʠ ʞʝʥʩʢʠʭ ʭʨʦʤʦʩʦʤ ʚ ʷʡʮʝʢʣʝʪʢʘʭ ʨʫʩʩʢʦʛʦ 

ʦʩʝʪʨʘ. 

ʅʫʢʣʝʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʧʨʠ ʋʌ-ʦʙʣʫʯʝʥʠʠ ʚ ʦʩʥʦʚʥʦʤ ʧʦʚʨʝʞʜʘʶʪʩʷ ʟʘ 

ʩʯʝʪ ʬʦʪʦʭʠʤʠʯʝʩʢʠʭ ʧʨʝʚʨʘʱʝʥʠʡ ʧʠʨʠʤʠʜʠʥʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ. ʆʩʥʦʚʥʳʤ 

ʠʥʘʢʪʠʚʠʨʫʶʱʠʤ ɼʅʂ ʧʨʦʮʝʩʩʦʤ ʷʚʣʷʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ ʦʧʧʦʟʠʪʥʳʭ ʜʠʤʝʨʦʚ 

ʪʠʤʠʥʘ, ʩʰʠʚʘʶʱʠʭ ʥʠʪʠ ɼʅʂ ʤʝʞʜʫ ʩʦʙʦʡ [Rupert, 1975]. ʆʜʥʘʢʦ ʙʝʣʢʠ ʠ 

ʣʠʧʠʜʳ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʤʙʨʘʥ, ʪʘʢʞʝ ʚʦʚʣʝʯʝʥʳ ʚ 

ʬʦʪʦʭʠʤʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ. ʋʌ-ʠʥʘʢʪʠʚʘʮʠʷ ʙʝʣʢʦʚ ʚʳʨʘʞʘʝʪʩʷ ʚ ʧʦʪʝʨʝ ʠʭ 

ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ, ʨʝʛʫʣʷʪʦʨʥʦʡ, ʛʦʨʤʦʥʘʣʴʥʦʡ, ʪʨʘʥʩʧʦʨʪʥʦʡ ʠ 
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ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʅʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤʫ 

ʩʚʝʪʫ ʩʝʨʦʩʦʜʝʨʞʘʱʠʝ ʠ ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʘʤʠʥʦʢʠʩʣʦʪʳ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ 

ʙʝʣʢʦʚ. ʋ ʩʝʨʦʩʦʜʝʨʞʘʱʠʭ ʘʤʠʥʦʢʠʩʣʦʪ ʨʘʟʨʳʚʘʶʪʩʷ ʜʠʩʫʣʴʬʠʜʥʳʝ ʩʚʷʟʠ ʢʘʢ 

ʧʨʠ ʧʨʷʤʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʫʣʴʪʨʘʬʠʦʣʝʪʘ, ʪʘʢ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ 

ʚʦʟʙʫʞʜʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʬʦʪʦʣʠʟʘ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʘʤʠʥʦʢʠʩʣʦʪ. ɺ ʣʠʧʠʜʥʦʡ 

ʬʘʟʝ ʤʝʤʙʨʘʥ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʧʨʦʪʝʢʘʶʱʝʡ ʨʝʘʢʮʠʝʡ ʷʚʣʷʝʪʩʷ 

ʧʝʨʝʢʠʩʥʦʝ, ʩʚʦʙʦʜʥʦʨʘʜʠʢʘʣʴʥʦʝ ʬʦʪʦʦʢʠʩʣʝʥʠʝ ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ 

ʢʠʩʣʦʪ ð ʬʦʩʬʦʣʠʧʠʜʦʚ. ʅʘʢʦʧʣʝʥʠʝ ʧʝʨʝʢʠʩʝʡ, ʘ ʪʘʢʞʝ ʠʭ ʜʘʣʴʥʝʡʰʠʝ 

ʧʨʝʚʨʘʱʝʥʠʷ ʚ ʘʣʴʜʝʛʠʜʳ ʠ ʢʝʪʦʥʳ, ʥʝ ʪʦʣʴʢʦ ʨʘʟʨʫʰʘʶʪ ʩʘʤʠ ʣʠʧʠʜʳ, ʥʦ ʠ 

ʧʦʚʨʝʞʜʘʶʪ ʙʝʣʢʠ (ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʫʣʴʬʛʠʜʨʠʣʴʥʳʝ ʛʨʫʧʧʳ), ʠʥʘʢʪʠʚʠʨʫʶʪ 

ʤʥʦʛʠʝ ʬʝʨʤʝʥʪʳ, ʘ ʪʘʢʞʝ ʦʢʠʩʣʷʶʪ ʨʷʜ ʙʠʦʣʦʛʠʯʝʩʢʠ ʚʘʞʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 

[ʂʦʥʝʚ, 1979].  

ɸʥʪʠʦʢʩʠʜʘʥʪʳ ʚʩʝʛʜʘ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʩʦʩʪʘʚʝ ʢʣʝʪʢʠ, ʦʥʠ ʟʘʱʠʱʘʶʪ 

ʢʣʝʪʦʯʥʳʝ ʩʪʨʫʢʪʫʨʳ ʦʪ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʝʨʝʢʠʩʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʘ 

ʪʘʢʞʝ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪ ʦʢʠʩʣʝʥʥʳʝ ʬʦʨʤʳ ʤʘʢʨʦʤʦʣʝʢʫʣ. ɾʠʚʘʷ ʢʣʝʪʢʘ 

ʠʩʧʦʣʴʟʫʝʪ ʪʨʠ ʣʠʥʠʠ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʟʘʱʠʪʳ ʦʪ ʘʢʪʠʚʥʳʭ ʢʠʩʣʦʨʦʜʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ: ʧʨʠ ʧʦʤʦʱʠ ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʳ, ʢʘʪʘʣʘʟʳ ʠ 

ʛʣʫʪʘʪʠʦʥʧʝʨʦʢʩʠʜʘʟʳ; ʛʣʫʪʘʪʠʦʥʧʝʨʦʢʩʠʜʘʟʳ ʠ ʛʣʫʪʘʪʠʦʥʪʨʘʥʩʬʝʨʘʟʳ. ʊʘʢʞʝ 

ʚʳʜʝʣʷʶʪ ʝʱʝ ʠ ʯʝʪʚʝʨʪʫʶ ʣʠʥʠʶ ʟʘʱʠʪʳ ï ʦʙʝʟʚʨʝʞʠʚʘʥʠʝ ʚʪʦʨʠʯʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʧʝʨʝʦʢʠʩʣʝʥʠʷ ʜʨʫʛʠʭ ʦʢʠʩʣʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʚ ʢʦʪʦʨʦʡ ʫʯʘʩʪʚʫʶʪ 

ʛʣʫʪʘʪʠʦʥʪʨʘʥʩʬʝʨʘʟʘ, ʛʣʠʦʢʩʠʣʘʟʘ ʠ ʬʦʨʤʘʣʴʜʝʛʠʜʜʝʛʠʜʨʦʛʝʥʘʟʘ. ʆʯʝʚʠʜʥʦ, 

ʯʪʦ ʛʣʫʪʘʪʠʦʥ ʫʯʘʩʪʚʫʝʪ ʚ ʪʨʝʭ ʣʠʥʠʷʭ ʟʘʱʠʪʳ ʠʟ ʯʝʪʳʨʝʭ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʚʥʦʩʠʪ ʦʱʫʪʠʤʳʡ ʚʢʣʘʜ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʩʠʩʪʝʤʳ 

[ʂʘʣʠʥʠʥʘ ʠ ʜʨ., 2014; ʊʦʣʧʳʛʠʥʘ, 2012]. 

ɺʦʩʩʪʘʥʦʚʣʝʥʥʳʡ ʛʣʫʪʘʪʠʦʥ (GSH) ï ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʡ ʪʠʦʣ, 

ʧʨʝʦʙʣʘʜʘʶʱʠʡ ʚʦ ʤʥʦʛʠʭ ʨʘʩʪʠʪʝʣʴʥʳʭ, ʤʠʢʨʦʙʥʳʭ ʠ ʚʦ ʚʩʝʭ ʞʠʚʦʪʥʳʭ 

ʢʣʝʪʢʘʭ, ʧʨʠʯʝʤ ʝʛʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʳʰʝ, ʯʝʤ ʢʦʥʮʝʥʪʨʘʮʠʷ ʙʦʣʴʰʠʥʩʪʚʘ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ [Meister, Anderson, 1983]. ɽʛʦ ʧʨʷʤʘʷ ʬʫʥʢʮʠʷ ï 

ʨʘʟʨʫʰʝʥʠʝ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ. ɻʣʫʪʘʪʠoʥ ʚ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʡ ʬʦʨʤʝ, ʤʦʞʝʪ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʢʘʢ ʘʥʪʠʦʢʩʠʜʘʥʪ ʤʥʦʛʠʤʠ ʩʧʦʩʦʙʘʤʠ: ʭʠʤʠʯʝʩʢʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʩʠʥʛʣʝʪʥʳʤ ʢʠʩʣʦʨʦʜʦʤ, ʩʫʧʝʨʦʢʩʠʜʦʤ ʠ ʨʘʜʠʢʘʣʘʤʠ 

ʛʠʜʨʦʢʩʠʣʘ ʠʣʠ ʥʘʧʨʷʤʫʶ ʨʘʟʨʫʰʘʪʴ ʩʚʦʙʦʜʥʳʝ ʨʘʜʠʢʘʣʳ; ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ 

ʤʝʤʙʨʘʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʧʝʨʝʤʝʱʝʥʠʝʤ ʘʮʠʣʧʝʨʦʢʩʠʜʦʚ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʫʪʝʤ 

ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ [Galano, 2011; Deponte, 2013]. 

ʉʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʘ (SOD), ʢʘʢ ʫʧʦʤʠʥʘʣʦʩʴ ʚʳʰʝ, ʪʘʢʞʝ ʧʨʠʥʠʤʘʝʪ 

ʚʘʞʥʝʡʰʝʝ ʫʯʘʩʪʠʝ ʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʣʠʥʠʠ ʟʘʱʠʪʳ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʢʣʝʪʦʢ, 

ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʢʦʥʪʘʢʪʝ ʩ ʢʠʩʣʦʨʦʜʦʤ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʘʵʨʦʙʥʦʡ 

ʞʠʟʥʴʶ. SOD ʢʘʪʘʣʠʟʠʨʫʝʪ ʜʠʩʤʫʪʘʮʠʶ ʩʫʧʝʨʦʢʩʠʜʘ ʚ ʢʠʩʣʦʨʦʜ ʠ ʧʝʨʦʢʩʠʜ 

ʚʦʜʦʨʦʜʘ, ʢʦʪʦʨʳʡ ʨʘʩʱʝʧʣʷʝʪʩʷ ʬʝʨʤʝʥʪʦʤ ʢʘʪʘʣʘʟʦʡ ʥʘ ʚʦʜʫ ʠ ʤʦʣʝʢʫʣʷʨʥʳʡ 

ʢʠʩʣʦʨʦʜ. ʉʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʘ ʦʙʣʘʜʘʝʪ ʩʦʚʝʨʰʝʥʥʦ ʬʝʥʦʤʝʥʘʣʴʥʦʡ 



28 

 

ʘʢʪʠʚʥʦʩʪʴʶ ʠ ʢʨʘʡʥʝ ʥʠʟʢʦʡ ʵʬʬʝʢʪʠʚʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ï ʦʥʘ ʧʦʯʪʠ ʚ ʩʪʦ ʨʘʟ 

ʘʢʪʠʚʥʝʝ ʢʘʪʘʣʘʟʳ, ʘ ʦʜʥʘ ʤʦʣʝʢʫʣʘ ʢʘʪʘʣʘʟʳ ʟʘ ʦʜʥʫ ʩʝʢʫʥʜʫ ʩʧʦʩʦʙʥʘ 

ʨʘʟʣʦʞʠʪʴ ʦʢʦʣʦ ʤʠʣʣʠʦʥʘ ʤʦʣʝʢʫʣ ʧʝʨʦʢʩʠʜʘ ʚʦʜʦʨʦʜʘ.  

ʇʨʠ ʩʦʯʝʪʘʥʠʠ ʚ ʩʨʝʜʝ ʜʣʷ ʋʌ-ʦʙʣʫʯʝʥʠʷ ʷʡʮʝʢʣʝʪʦʢ ʦʩʝʪʨʦʚʳʭ 

ʛʣʫʪʘʪʠʦʥʘ ʠ ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʳ ʫʜʘʣʦʩʴ ʩʥʠʟʠʪʴ ʧʦʚʨʝʞʜʝʥʠʝ 

ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʷʡʮʝʢʣʝʪʦʢ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʘʣʦʩʴ ʥʘ 

ʚʳʞʠʚʘʝʤʦʩʪʠ ʵʤʙʨʠʦʥʦʚ (ʨʠʩ.5). ʊʘʢʞʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʛʣʶʪʘʪʠʦʥʘ ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʜʦʟʳ. ʇʦʢʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ ʵʬʬʝʢʪ ʦʥ 

ʦʢʘʟʳʚʘʝʪ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 150 ʤʛ/ʣ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʠʥʠʤʘʣʴʥʦ ʜʝʡʩʪʚʫʶʱʝʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ GSH ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʜʝʡʩʪʚʫʶʱʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ SOD 

ʥʝʦʙʭʦʜʠʤʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ.   
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ʈʝʟʶʤʝ: ɺ ʩʪʘʪʴʝ ʢʨʘʪʢʦ ʨʘʩʩʤʦʪʨʝʥʘ ʠʩʪʦʨʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʫʩʪʦʡʯʠʚʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʡ ʚ 

ʨʘʤʢʘʭ ʢʦʥʮʝʧʮʠʠ Satoyama; ʦʙʩʫʞʜʘʶʪʩʷ ʧʨʝʜʧʦʩʳʣʢʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʢʘʟʘʥʥʦʡ ʢʦʥʮʝʧʮʠʠ, ʘ ʪʘʢʞʝ ʝʸ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ; ʟʘʪʨʘʛʠʚʘʶʪʩʷ ʘʩʧʝʢʪʳ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʜʝʣʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʥʮʠʧʦʚ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʧʦʣʦʞʝʥʠʷʭ ʢʦʥʮʝʧʮʠʠ Satoyama; ʚ 

ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʘʩʧʝʢʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʘʢʚʘʢʫʣʴʪʫʨʳ 

ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ, ʚʦʚʣʝʯʸʥʥʳʭ ʚ ʧʨʦʝʢʪʳ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʚ ʗʧʦʥʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʩʪʦʡʯʠʚʦʝ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ, ʘʢʚʘʢʫʣʴʪʫʨʘ, 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʧʨʦʜʫʢʪʠʚʥʳʝ ʣʘʥʜʰʘʬʪʳ, ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ, Satoyama 

 

Summary: The article briefly discusses the history of the emergence of a specific 

system of sustainable environmental management operating within the framework of 

the Satoyama concept, discusses the prerequisites for the emergence and formation of 

this concept, as well as its current socio-economic importance, touches upon aspects 

of international cooperation in the implementation of principles of balanced 

management of biological resources based on the provisions of the Satoyama concept; 

in the article deals with aspects of recreational aquaculture use in areas involved in 

projects for the conservation of national environmental management systems in Japan. 

Key words: sustainable environmental management, aquaculture, biodiversity, 

productive landscapes, recreational resources, Satoyama 
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ʇʦʩʪʦʷʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʥʘʨʦʜʦʥʘʩʝʣʝʥʠʷ ɿʝʤʣʠ ʪʨʝʙʫʝʪ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʩʚʦʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚʩʸ ʥʦʚʳʭ ʠ ʥʦʚʳʭ ʨʝʩʫʨʩʦʚ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʦʠʩʢʘ ʥʘʠʙʦʣʝʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʨʝʘʣʠʟʦʚʘʪʴ ʚʩʝ ʠʤʝʶʱʠʝʩʷ ʫ ʯʝʣʦʚʝʯʝʩʪʚʘ ʧʦʟʠʪʠʚʥʳʝ ʥʘʨʘʙʦʪʢʠ ʚ ʦʙʣʘʩʪʠ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʦʜʥʠʤʠ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʨʝʩʫʨʩʦʚ ʷʚʣʷʶʪʩʷ ʢʦʤʧʦʥʝʥʪʳ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʣʘʥʜʰʘʬʪʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʢʦʥʢʨʝʪʥʦʡ ʤʝʩʪʥʦʩʪʠ. ɼʘʥʥʦʝ ʩʦʯʝʪʘʥʠʝ, 

ʧʦʤʠʤʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʦʙʲʸʤʦʚ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʠ 

ʠʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʦʟʚʦʣʷʝʪ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʩʦʭʨʘʥʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʵʢʦʩʠʩʪʝʤʥʳʭ ʫʩʣʫʛ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʪʴ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʨʘʩʪʫʱʠʭ ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʠʟʘʮʠʠ ʨʝʢʨʝʘʮʠʦʥʥʳʭ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʥʘʩʝʣʝʥʠʷ.   

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʛʨʦʤʥʳʡ ʠʥʪʝʨʝʩ ʠʟʫʯʝʥʠʝ ʤʠʨʦʚʦʛʦ ʦʧʳʪʘ 

ʧʦ ʫʩʪʦʡʯʠʚʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʠʤʝʶʱʠʭ ʢʣʶʯʝʚʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʪʨʘʜʠʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ, ʠʟʫʯʝʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʘʩʧʝʢʪʦʚ ʤʝʩʪʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝʤ, ʘ ʪʘʢʞʝ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 

ʜʝʛʨʘʜʘʮʠʠ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʭ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ ʵʢʦʩʠʩʪʝʤ. 

ɺ ʩʚʝʪʝ ʫʢʘʟʘʥʥʦʡ ʚʳʰʝ ʧʨʦʙʣʝʤʘʪʠʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʝʤʘʣʳʡ ʠʥʪʝʨʝʩ 

ʦʧʳʪ ʗʧʦʥʠʠ ʚ ʜʝʣʝ ʫʧʨʘʚʣʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʫʨʦʚʥʝ 

ʦʙʱʠʥ. ɺ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʪʝʨʨʠʪʦʨʠʝʡ ʦʩʪʨʦʚʦʚ ʧʨʠʨʦʜʥʦʛʦ ʠ 

ʞʠʟʥʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʷʧʦʥʩʢʠʡ ʥʘʨʦʜ ʠʟʜʨʝʚʣʝ ʚʳʨʘʙʦʪʘʣ ʨʷʜ ʧʨʠʥʮʠʧʦʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʝʶʱʠʭʩʷ ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʢʣʶʯʝʚʦʡ ʠʜʝʝʡ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʞʠʪʴ ʠ 

ʨʘʙʦʪʘʪʴ ʚ ʛʘʨʤʦʥʠʠ ʩ ʇʨʠʨʦʜʦʡ, ʩ ʫʚʘʞʝʥʠʝʤ ʠ ʙʝʨʝʞʥʦʩʪʴʶ ʦʪʥʦʩʷʩʴ ʢ ʪʝʤ 

ʙʣʘʛʘʤ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ. ʉʦʙʩʪʚʝʥʥʦ, ʠʤʝʥʥʦ ʪʘʢʦʡ ʧʦʜʭʦʜ ʢ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʷʚʠʣʩʷ ʧʨʦʦʙʨʘʟʦʤ ʪʝʭ ʧʨʠʥʮʠʧʦʚ, ʢʦʪʦʨʳʝ 

ʣʝʛʣʠ ʚ ʦʩʥʦʚʫ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ, ʠʤʝʥʫʝʤʦʡ Satoyama (ʉʘʪʦʷʤʘ). [1] 

ɺ ʯʸʤ ʞʝ ʟʘʢʣʶʯʘʝʪʩʷ ʩʦʚʨʝʤʝʥʥʦʝ ʧʦʥʠʤʘʥʠʝ ʩʠʩʪʝʤʳ ʉʘʪʦʷʤʘ? 

ʉʦʛʣʘʩʥʦ ʫʩʪʘʥʦʚʠʚʰʝʤʫʩʷ ʧʦʥʠʤʘʥʠʶ, ʵʪʦ çʪʨʘʜʠʮʠʦʥʥʘʷ ʷʧʦʥʩʢʘʷ ʩʠʩʪʝʤʘ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʦʛʨʘʥʠʯʥʳʭ ʟʦʥʘʭ ʩʢʣʦʥʦʚ ʛʦʨ, ʛʦʨʥʳʭ ʧʦʜʥʦʞʠʡ ʠ 

ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ ʜʦʣʠʥ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʝ 

ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʣʶʜʴʤʠ ʠ ʧʨʠʨʦʜʦʡ ʚ ʧʨʦʮʝʩʩʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚè (ʨʠʩ. 1). [2]  

ʆʪʥʦʩʠʪʝʣʴʥʦ ʵʪʠʤʦʣʦʛʠʠ ʪʝʨʤʠʥʘ çʉʘʪʦʷʤʘè () ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʝʛʦ ʠʩʪʦʯʥʠʢʦʤ ʷʚʣʷʶʪʩʷ ʜʚʘ ʷʧʦʥʩʢʠʭ ʩʣʦʚʘ, ʘ ʠʤʝʥʥʦ: ʩʣʦʚʦ çʩʘʪʦè (), 

ʧʝʨʝʚʦʜʠʤʦʝ ʢʘʢ çʜʝʨʝʚʥʷè, çʩʝʣʝʥʠʝè, ʦʢʨʫʞʸʥʥʦʝ ʚʦʟʜʝʣʳʚʘʝʤʳʤʠ ʟʝʤʣʷʤʠ 

(ʧʘʰʥʷ, ʦʛʦʨʦʜʳ); ʠ ʩʣʦʚʦ çʷʤʘè (), ʦʟʥʘʯʘʶʱʝʝ çʭʦʣʤè, çʛʦʨʘè. [3] 

 



32 

 

 

ʈʠʩʫʥʦʢ 1 - ʆʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʤʢʘʭ ʢʦʥʮʝʧʮʠʠ 

ʉʘʪʦʷʤʘ [2] 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠ ʪʝʨʤʠʥ (ʉʘʪʦʷʤʘ), ʠ ʝʛʦ ʩʤʳʩʣʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʩʦʯʝʪʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʢ ʘʥʪʨʦʧʦʛʝʥʥʦ-ʠʟʤʝʥʸʥʥʳʭ, ʪʘʢ ʠ 

ʧʨʠʨʦʜʥʳʭ, ʤʘʣʦ ʟʘʪʨʦʥʫʪʳʭ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʣʘʥʜʰʘʬʪʦʚ. 

ʉʦʛʣʘʩʥʦ ʠʤʝʶʱʠʤʩʷ ʚ ʣʠʪʝʨʘʪʫʨʝ ʜʘʥʥʳʤ, ʧʝʨʚʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʦ ʧʨʠʤʝʥʝʥʠʠ 

ʜʘʥʥʦʛʦ ʪʝʨʤʠʥʘ ʚ ʦʪʥʦʰʝʥʠʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ XV ʚʝʢʫ, ʪʘʢ ʢʘʢ 

ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʧʝʨʠʦʜʘ ʕʜʦ (1603-1867) ʠʤʝʶʪʩʷ ʫʢʘʟʘʥʠʷ ʥʘ 

ʚʳʜʝʣʝʥʠʝ ʚ ʨʝʛʠʦʥʝ ʂʶʩʶ (ʚ ʧʨʦʚʠʥʮʠʠ ʍʠʜʟʵʥ ʩʫʱʝʩʪʚʦʚʘʚʰʝʛʦ ʬʝʦʜʘʣʴʥʦʛʦ 

ʢʥʷʞʝʩʪʚʘ) ʦʩʦʙʦʡ ʦʙʣʘʩʪʠ, ʠʤʝʥʫʝʤʦʡ ʉʘʪʦʷʤʘʢʘʪʘ ().  

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ, ʦʪʨʘʞʸʥʥʦʡ ʚ ʫʧʦʤʷʥʫʪʳʭ 

ʚʳʰʝ ʜʦʢʫʤʝʥʪʘʭ, ʷʚʣʷʣʦʩʴ ʪʦ, ʯʪʦ ʥʘʩʝʣʝʥʠʝ ʝʸ ʦʙʠʪʘʣʦ ʚ ʜʝʨʝʚʥʷʭ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʤʝʞʛʦʨʥʳʭ ʜʦʣʠʥʘʭ, ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʞʠʟʥʠ ʨʝʩʫʨʩʳ ʜʘʚʘʣʘ ʣʶʜʷʤ ʵʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʘʷ ʪʝʨʨʠʪʦʨʠʷ ʙʣʘʛʦʜʘʨʷ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʤʫ ʠʭ ʧʦʪʨʝʙʣʝʥʠʶ ʠ ʫʧʨʘʚʣʷʝʤʦʤʫ 

ʚʦʟʦʙʥʦʚʣʝʥʠʶ, ʠʩʧʦʣʴʟʫʶʱʝʤʫ ʝʩʪʝʩʪʚʝʥʥʳʝ ʮʠʢʣʳ ʚʦʟʦʙʥʦʚʣʝʥʠʷ.  

ɺ ʜʘʣʴʥʝʡʰʝʤ, ʚʩʣʝʜʩʪʚʠʝ ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʠ 

ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʫʢʣʘʜʘ, ʧʨʠʥʮʠʧʳ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʚʟʘʠʤʦʩʦʩʫʱʝʩʪʚʦʚʘʥʠʷ ʯʝʣʦʚʝʢʘ ʠ ʇʨʠʨʦʜʳ ʥʘ ʚʨʝʤʷ ʙʳʣʠ 

ʧʦʯʪʠ ʟʘʙʳʪʳ. ʅʦ, ʧʦ ʤʝʨʝ ʦʩʦʟʥʘʥʠʷ ʤʠʨʦʚʳʤ ʩʦʦʙʱʝʩʪʚʦʤ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʧʝʨʝʩʤʦʪʨʘ ʩʠʩʪʝʤʳ ʤʠʨʦʚʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʠʥʪʝʨʝʩ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚʩʸ 

ʙʦʣʝʝ ʠ ʙʦʣʝʝ ʦʙʨʘʱʘʣʩʷ ʢ ʤʠʨʦʚʦʤʫ ʦʧʳʪʫ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ʥʝʠʩʪʦʱʠʪʝʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ.  
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ɺ ʗʧʦʥʠʠ ʠʜʝʶ ʉʘʪʦʷʤʳ ʚʦʟʨʦʜʠʣ ʫʯʸʥʳʡ-ʵʢʦʣʦʛ ʎʫʥʘʭʠʜʵ ʐʠʜʵʡ 

(Tsunahide Shidei), ʧʦʧʫʣʷʨʥʦ ʦʙʲʷʩʥʷʚʰʠʡ ʚ ʩʚʦʠʭ ʧʫʙʣʠʢʘʮʠʷʭ ʠ 

ʚʳʩʪʫʧʣʝʥʠʷʭ, ʯʪʦ ʜʘʥʥʳʡ ʪʝʨʤʠʥ, ʧʦ ʩʫʪʠ ʜʝʣʘ, ʦʪʨʘʞʘʝʪ ʭʘʨʘʢʪʝʨʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʠʟʚʝʩʪʥʦʛʦ ʩʚʦʝʡ ʙʝʨʝʞʣʠʚʦʩʪʴʶ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʠʨʦʜʥʳʤ 

ʨʝʩʫʨʩʘʤ ʩʧʦʩʦʙʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʝʣʴʩʢʠʭ ʦʙʱʠʥ ʚ çʷʤʘʩʘʪʦè - ʜʝʨʝʚʥʷʭ ʚ 

ʛʦʨʥʳʭ ʜʦʣʠʥʘʭ. ɼʘʥʥʳʡ ʦʧʳʪ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʠʩʪʦʨʠʯʝʩʢʠʤʠ ʩʚʝʜʝʥʠʷʤʠ ʠ 

ʷʚʠʣʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʩʠʩʪʝʤʳ ʉʘʪʦʷʤʘ 

ʢʘʢ ʢʦʥʮʝʧʮʠʠ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʚʢʣʶʯʘʶʱʝʛʦ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ ʠ ʣʝʩʥʳʝ ʤʘʩʩʠʚʳ. [4, 5] 

ʉʦʚʨʝʤʝʥʥʦʝ ʧʦʥʠʤʘʥʠʝ ʢʦʥʮʝʧʮʠʠ ʉʘʪʦʷʤʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʫʯʸʪ ʝʸ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʭ ʠ ʵʢʦʩʠʩʪʝʤʥʳʭ ʬʫʥʢʮʠʡ. 

ʃʶʜʠ, ʞʠʚʷ ʚ ʵʪʦʡ ʩʠʩʪʝʤʝ, ʥʝ ʪʦʣʴʢʦ ʧʦʣʫʯʘʶʪ ʥʝʦʙʭʦʜʠʤʳʝ ʨʝʩʫʨʩʳ ʚ ʚʠʜʝ 

ʧʠʱʠ, ʣʝʢʘʨʩʪʚ, ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʜʨ., ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ï ʙʣʘʛʦʜʘʨʷ 

ʨʘʟʫʤʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ ʧʨʠʨʦʜʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ - ʩʦʭʨʘʥʝʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʚʩʝʭ ʵʢʦʩʠʩʪʝʤʥʳʭ ʫʩʣʫʛ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʠʤʝʶʱʠʤʩʷ ʚ 

ʨʘʩʧʦʨʷʞʝʥʠʠ ʣʘʥʜʰʘʬʪʦʤ (ʥʘʧʨʠʤʝʨ, ʯʠʩʪʦʡ ʚʦʜʳ). [6, 7] 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʷʧʦʥʩʢʦʤ ʦʙʱʝʩʪʚʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʩʷ ʚʳʩʦʢʠʤ 

ʫʨʦʚʥʝʤ ʫʨʙʘʥʠʟʘʮʠʠ, ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʠʩʪʝʤʝ ʉʘʪʦʷʤʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʩʚʦʠ ʤʘʪʝʨʠʘʣʴʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ (ʷʚʣʷʷʩʴ ʠʩʪʦʯʥʠʢʦʤ ʩʲʝʜʦʙʥʳʭ ʨʘʩʪʝʥʠʡ, 

ʨʳʙʳ, ʧʨʷʜʠʣʴʥʳʭ ʚʦʣʦʢʦʥ ʠ ʜʨ.), ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ, ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʩʝʣʴʩʢʠʭ 

ʞʠʪʝʣʝʡ. ʅʦ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʉʘʪʦʷʤʘ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʸ ʙʦʣʴʰʝʝ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʢʘʢ ʩʨʝʜʦʪʦʯʠʝ ʮʝʥʥʝʡʰʠʭ ʨʝʢʨʝʘʮʠʦʥʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʚ ʚʳʩʰʝʡ ʩʪʝʧʝʥʠ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʩʦʚʨʝʤʝʥʥʳʤʠ ʞʠʪʝʣʷʤʠ 

ʤʝʛʘʧʦʣʠʩʦʚ. [7, 8] 

ʋʢʘʟʘʥʥʳʝ ʚʳʰʝ ʦʩʦʙʝʥʥʦʩʪʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʂʦʥʮʝʧʮʠʷ ʉʘʪʦʷʤʘ ï 

ʵʪʦ ʦʜʠʥ ʠʟ ʚʦʟʤʦʞʥʳʭ ʧʫʪʝʡ ʛʘʨʤʦʥʠʟʘʮʠʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʯʝʣʦʚʝʢʘ ʠ 

ʇʨʠʨʦʜʳ ʟʘ ʩʯʸʪ ʩʦʟʜʘʥʠʷ ʫʧʨʘʚʣʷʝʤʳʭ ʛʘʨʤʦʥʠʯʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʚʢʣʶʯʘʶʱʠʭ 

ʠ ʯʝʣʦʚʝʯʝʩʢʠʝ ʧʦʩʝʣʝʥʠʷ, ʠ ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʟʦʥʳ, ʠ ʪʝʨʨʠʪʦʨʠʠ ʜʠʢʦʡ ʧʨʠʨʦʜʳ 

ʩ ʤʘʣʦʥʘʨʫʰʝʥʥʳʤʠ ʙʠʦʮʝʥʦʟʘʤʠ. ʇʨʠ ʵʪʦʤ, ʙʣʘʛʦʜʘʨʷ ʧʦʜʜʝʨʞʘʥʠʶ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʘ ʪʘʢʞʝ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʨʝʩʫʨʩʦʚ (ʥʘʟʝʤʥʳʭ ʠ ʚʦʜʥʳʭ), ʩʠʩʪʝʤʘ ʉʘʪʦʷʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʪʘʙʠʣʴʥʦ ʧʦʣʫʯʘʪʴ ʨʘʟʣʠʯʥʳʝ ʧʨʠʨʦʜʥʳʝ ʙʣʘʛʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʝʟ ʫʱʝʨʙʘ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʚ ʙʫʜʫʱʝʤ ï ʯʪʦ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʤʠʨʦʚʳʤ ʟʘʜʘʯʘʤ  ʧʦ ʜʦʩʪʠʞʝʥʠʶ ʎʝʣʝʡ ʋʩʪʦʡʯʠʚʦʛʦ ʈʘʟʚʠʪʠʷ. [9] 

ʊʘʢ, ʚ 2010 ʛ. ʚ ʇʘʨʠʞʝ ʙʳʣ ʦʨʛʘʥʠʟʦʚʘʥ ɻʣʦʙʘʣʴʥʳʡ ʩʝʤʠʥʘʨ ʧʦ ʚʦʧʨʦʩʘʤ 

ʀʥʠʮʠʘʪʠʚʳ ʉʘʪʦʷʤʘ, ʢʦʪʦʨʳʡ ʙʳʣ ʦʨʛʘʥʠʟʦʚʘʥ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʦʭʨʘʥʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʗʧʦʥʠʠ ʠ ʀʥʩʪʠʪʫʪʦʤ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠ 

ʋʥʠʚʝʨʩʠʪʝʪʝ ʆʆʅ (ʧʨʠ ʫʯʘʩʪʠʠ ʖʅɽʉʂʆ, ʇʨʦʛʨʘʤʤʳ ʆʨʛʘʥʠʟʘʮʠʠ 

ʆʙʲʝʜʠʥʝʥʥʳʭ ʅʘʮʠʡ ʧʦ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ (ʖʅɽʇ) ʠ ʩʝʢʨʝʪʘʨʠʘʪʘ ʂʦʥʚʝʥʮʠʠ 

ʦ ʙʠʦʣʦʛʠʯʝʩʢʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ). ʆʜʥʠʤ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʜʘʥʥʦʛʦ ʩʝʤʠʥʘʨʘ 
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ʷʚʠʣʦʩʴ ʧʦʜʧʠʩʘʥʠʝ ʇʘʨʠʞʩʢʦʡ ʜʝʢʣʘʨʘʮʠʠ ʧʦ çʀʥʠʮʠʘʪʠʚʝ ʉʘʪʦʷʤʘè; ʪʘʢʞʝ 

ʙʳʣʦ ʦʨʛʘʥʠʟʦʚʘʥʦ ʄʝʞʜʫʥʘʨʦʜʥʦʝ ʧʘʨʪʥʝʨʩʪʚʦ ʧʦ ʠʥʠʮʠʘʪʠʚʝ ʉʘʪʦʷʤʘ (The 

International Partnership for the Satoyama Initiative - IPSI). 

ɼʝʷʪʝʣʴʥʦʩʪʴ IPSI ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʨʘʟʚʠʪʠʝ ʫʩʪʦʡʯʠʚʳʭ ʬʦʨʤ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʧʦʜʨʘʟʫʤʝʚʘʶʱʠʭ ʧʦʜʜʝʨʞʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʪʘʢʠʭ ʬʦʨʤ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʚʢʣʶʯʘʷ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, 

ʘʢʚʘʢʫʣʴʪʫʨʫ ʠ ʣʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ), ʢʦʪʦʨʳʝ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʧʨʠʨʦʜʥʳʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʠ ʮʠʢʣʘʤʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʤʦʤʝʥʪ IPSI ʷʚʣʷʝʪʩʷ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʧʣʘʪʬʦʨʤʦʡ, ʦʙʲʝʜʠʥʷʶʱʝʡ 258 ʦʨʛʘʥʠʟʘʮʠʡ-ʯʣʝʥʦʚ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʠʟʫʯʝʥʠʝʤ 

ʦʧʳʪʘ ʩʦʟʜʘʥʠʷ çʩʦʮʠʘʣʴʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʠʚʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʠ 

ʤʦʨʩʢʠʭ ʧʝʡʟʘʞʝʡè (SEPLS). ʆʩʥʦʚʥʦʡ ʞʝ ʩʚʦʝʡ ʟʘʜʘʯʝʡ IPSI ʩʯʠʪʘʝʪ 

ʧʨʘʢʪʠʯʝʩʢʦʝ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʀʥʠʮʠʘʪʠʚʳ ʉʘʪʦʷʤʘ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʩʪʨʫʢʪʫʨʥʦ-

ʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ: 

1)  ʫʯʸʪ çʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠè ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʫʩʪʦʡʯʠʚʦʛʦ (ʮʠʢʣʠʯʝʩʢʦʛʦ) ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ; 

2) ʥʝʧʨʝʤʝʥʥʦʝ ʧʨʠʟʥʘʥʠʝ ʟʥʘʯʠʤʦʩʪʠ ʩʦʭʨʘʥʝʥʠʷ ʪʨʘʜʠʮʠʡ ʠ ʢʫʣʴʪʫʨʳ 

ʤʝʩʪʥʳʭ ʦʙʱʠʥ; 

3) ʦʙʝʩʧʝʯʝʥʠʝ ʫʯʘʩʪʠʷ ʚʩʝʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ IPSI; 

4) ʦʙʝʩʧʝʯʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʧʦʤʦʱʠ ʚ ʭʦʜʝ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʫʩʪʦʡʯʠʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʩʠʩʪʝʤʥʳʤʠ ʫʩʣʫʛʘʤʠ; 

5) ʚʥʝʩʝʥʠʝ ʨʝʘʣʴʥʦʛʦ ʚʢʣʘʜʘ ʚ ʜʦʩʪʠʞʝʥʠʝ ʎʋʈ ʠ ɸʡʪʠʥʩʢʠʭ ʮʝʣʝʚʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʦʙʣʘʩʪʠ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. [10] 

ʂʘʢ ʫʞʝ ʫʧʦʤʠʥʘʣʦʩʴ ʚʳʰʝ, ʠʤʝʥʥʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʚʩʝʛʦ ʠʤʝʶʱʝʛʦʩʷ ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ ʯʝʣʦʚʝʢʘ ʣʘʥʜʰʘʬʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʷʚʣʷʝʪʩʷ 

ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʉʘʪʦʷʤʳ ʢʘʢ ʩʠʩʪʝʤʳ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. ʊʘʢ, 

ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʨʳʙʥʳʭ) ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʤʦʪʨʝʥʦ ʥʘ ʧʨʠʤʝʨʝ ʫʧʨʘʚʣʝʥʠʷ ʪʘʢʦʚʳʤʠ ʨʝʩʫʨʩʘʤʠ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʬʝʢʪʫʨʳ ɻʠʬʫ, ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʦʩʪʨʦʚʘ 

ʍʦʥʩʶ ʚ ʨʝʛʠʦʥʝ ʊʶʙʫ.  

ʅʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʘʭʦʜʠʪʩʷ ʨʳʙʘʮʢʘʷ ʜʝʨʝʚʥʷ, ʧʨʠʚʦʣʴʥʦ 

ʨʘʩʢʠʥʫʚʰʘʷʩʷ ʧʦ ʦʙʦʠʤ ʙʝʨʝʛʘʤ ʧʨʦʪʝʢʘʶʱʝʡ ʚ ʜʦʣʠʥʝ ʨʝʢʠ ʄʘʟʝʡ (), 

ʯʴʠ ʠʩʪʦʢʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʢʨʫʪʳʭ ʩʢʣʦʥʘʭ ʎʝʥʪʨʘʣʴʥʳʭ ʷʧʦʥʩʢʠʭ ɸʣʴʧ. ʇʦ 

ʤʝʨʢʘʤ ʗʧʦʥʠʠ, ʵʪʦ ʩʦʚʩʝʤ ʥʝʙʦʣʴʰʦʡ ʥʘʩʝʣʸʥʥʳʡ ʧʫʥʢʪ, ʥʘʩʯʠʪʳʚʘʶʱʠʡ 

ʦʢʦʣʦ 1500 ʞʠʪʝʣʝʡ, ʯʴʠ ʜʦʤʘ ʨʘʩʧʦʣʦʞʝʥʳ ʚʜʦʣʴ ʨʝʢʠ ʄʘʟʝʡ ʚ ʚʠʜʝ ʣʝʥʪʳ 

ʰʠʨʠʥʦʡ ʦʢʦʣʦ 4 ʢʤ ʠ ʜʣʠʥʦʡ ʙʦʣʝʝ 25 ʢʤ. ʅʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʨʘʤʢʘʭ 

ʩʠʩʪʝʤʳ ʉʘʪʦʷʤʘ ʩʦʯʝʪʘʶʪ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦ (ʚʳʨʘʱʠʚʘʥʠʝ ʨʠʩʘ, ʦʚʦʱʝʡ ʠ 

ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ) ʠ ʪʨʘʜʠʮʠʦʥʥʦʝ ʨʳʙʦʣʦʚʩʪʚʦ.  

ɹʦʣʝʝ 90% ʦʢʨʫʞʘʶʱʝʛʦ ʜʝʨʝʚʥʶ ʣʘʥʜʰʘʬʪʘ ï ʵʪʦ ʢʨʫʪʳʝ ʩʢʣʦʥʳ, 

ʧʦʢʨʳʪʳʝ ʭʚʦʡʥʳʤʠ ʠ ʩʤʝʰʘʥʥʳʤʠ ʣʝʩʘʤʠ. ɺ ʩʘʤʦʡ ʨʝʢʝ ʚʦʜʠʪʩʷ ʨʳʙʘ ʘʡʶ 
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(Plecoglossus altivelis) ʠʣʠ sweet fish, ʯʪʦ ʚ ʧʝʨʝʚʦʜʝ ʩ ʘʥʛʣ. ʦʟʥʘʯʘʝʪ çʩʣʘʜʢʘʷ 

ʨʳʙʘè - ʪʘʢ ʢʘʢ ʦʥʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʦʙʣʘʜʘʝʪ ʩʣʘʜʢʦʚʘʪʳʤ ʚʢʫʩʦʤ. ʕʪʘ 

ʘʥʘʜʨʦʤʥʘʷ ʨʳʙʘ, ʥʝʨʝʩʪʷʱʘʷʩʷ ʚ ʨʝʢʘʭ ʷʧʦʥʩʢʠʭ ʦʩʪʨʦʚʦʚ, ʦʪʥʦʩʠʪʩʷ ʢ ʦʪʨʷʜʫ 

ʢʦʨʶʰʢʦʦʙʨʘʟʥʳʝ (Osmeriformes) ʠ, ʷʚʣʷʷʩʴ ʙʣʠʟʢʠʤ ʨʦʜʩʪʚʝʥʥʠʢʦʤ ʘʟʠʘʪʩʢʦʡ 

ʢʦʨʶʰʢʠ, ʚʝʩʴʤʘ ʧʦʭʦʞʘ ʥʘ ʥʝʸ ʠ ʚʥʝʰʥʝ (ʨʠʩ. 2) 

 

 
ʈʠʩʫʥʦʢ 2 - ʊʠʧʠʯʥʳʡ ʚʥʝʰʥʠʡ ʚʠʜ ʨʳʙʳ ʦʪʨʷʜʘ ʢʦʨʶʰʢʦʦʙʨʘʟʥʳʝ 

(Osmeriformes) [11] 

 

ɸʡʶ ʚʝʩʴʤʘ ʯʫʚʩʪʚʠʪʝʣʴʥʘ ʢ ʟʘʛʨʷʟʥʝʥʠʶ ʚʦʜʳ - ʟʘʤʝʯʝʥʦ, ʯʪʦ ʧʨʠ 

ʥʘʣʠʯʠʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ ʚ ʚʦʜʝ ʚʢʫʩ ʨʳʙʳ ʩʫʱʝʩʪʚʝʥʥʦ ʫʭʫʜʰʘʝʪʩʷ, 

ʧʦʷʚʣʷʝʪʩʷ ʛʦʨʝʯʴ ʠ ʧʦʩʪʦʨʦʥʥʠʝ ʧʨʠʚʢʫʩʳ. ʇʦʩʢʦʣʴʢʫ ʜʘʥʥʘʷ ʨʳʙʘ ʚʝʩʴʤʘ 

ʮʝʥʠʪʩʷ ʢʘʢ ʧʨʦʜʫʢʪ ʧʠʪʘʥʠʷ ʫ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ (ʦʙʝʩʧʝʯʠʚʘʷ ʝʛʦ 

ʢʘʯʝʩʪʚʝʥʥʳʤ ʧʠʱʝʚʳʤ ʙʝʣʢʦʤ), ʪʦ ʚʦʧʨʦʩ ʩʦʭʨʘʥʝʥʠʷ ʧʦʛʦʣʦʚʴʷ ʧʦʧʫʣʷʮʠʠ ʠ 

ʢʘʯʝʩʪʚʘ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʜʣʷ ʞʠʪʝʣʝʡ ʜʝʨʝʚʥʠ ʚʝʩʴʤʘ ʚʘʞʥʳʤ. 

ʇʦʵʪʦʤʫ, ʥʘʯʠʥʘʷ ʩ 1940-ʭ ʛʦʜʦʚ, ʧʦʧʫʣʷʮʠʷ ʨʳʙʳ ʘʡʶ ʨʝʢʠ ʄʘʟʝʡ ʥʘʭʦʜʠʪʩʷ 

ʧʦʜ ʧʨʠʩʪʘʣʴʥʳʤ ʢʦʥʪʨʦʣʝʤ, ʘ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʚ ʨʝʢʝ 

ʚʩʝ ʙʣʠʟʣʝʞʘʱʠʝ ʣʝʩʘ ʦʭʨʘʥʷʶʪʩʷ, ʧʦ ʩʫʪʠ ʷʚʣʷʷʩʴ çʨʳʙʦʦʭʨʘʥʥʳʤʠè. ʊʘʢʞʝ 

ʩʪʨʦʛʦ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ (ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ) ʧʦʧʘʜʘʥʠʝ ʚ ʨʝʢʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʠ ʙʳʪʦʚʳʭ ʩʪʦʢʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʩʪʦʷʥʥʦ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʥʝʨʝʩʪʠʣʠʱ 

ʘʡʶ, ʩ ʜʘʚʥʠʭ ʧʦʨ ʧʨʠʤʝʥʷʝʪʩʷ ʠ ʦʙʫʩʪʨʦʡʩʪʚʦ ʥʦʚʳʭ ʛʘʣʝʯʥʳʭ ʥʝʨʝʩʪʠʣʠʱ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʦʙʱʠʡ ʚʳʭʦʜ ʤʦʣʦʜʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ ï ʢʦʣʠʯʝʩʪʚʦ 

ʚʦʟʚʨʘʱʘʶʱʝʡʩʷ ʚ ʨʝʢʫ ʥʘ ʥʝʨʝʩʪ ʨʳʙʳ. 

ʅʦ ʧʦʤʠʤʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʧʦʣʫʯʝʥʠʷ ʦʧʨʝʜʝʣʸʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʙʣʘʛ ʚ ʚʠʜʝ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠʣʠ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʜʦʭʦʜ ʦʙʱʝʩʪʚʦ ʜʝʨʝʚʥʠ ʄʘʟʝʡ ʧʦʣʫʯʘʝʪ ʟʘ ʩʯʸʪ ʘʢʪʠʚʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʵʢʩʢʫʨʩʘʥʪʦʚ ʢʘʢ ʠʟ ʩʘʤʦʡ ʗʧʦʥʠʠ, ʪʘʢ ʠ ʠʟ ʜʨʫʛʠʭ ʩʪʨʘʥ ʧʦʩʝʱʘʶʪ ʜʝʨʝʚʥʶ 

ʄʘʟʝʡ. ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʫ ʪʫʨʠʩʪʦʚ ʷʚʣʷʝʪʩʷ ʧʝʨʠʦʜ ʟʘʭʦʜʘ ʚ 

ʨʝʢʫ ʥʘ ʥʝʨʝʩʪ ʨʳʙʳ ʘʡʶ, ʣʦʚʣʷ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʪʨʘʜʠʮʠʝʡ. ɺ 

ʭʦʜʝ ʣʦʚʣʠ ʩʘʤʳʤ ʩʪʨʦʛʠʤ ʦʙʨʘʟʦʤ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʢʘʢ ʨʘʟʤʝʨ, ʪʘʢ ʠ ʢʦʣʠʯʝʩʪʚʦ 
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ʚʳʣʘʚʣʠʚʘʝʤʦʡ ʨʳʙʳ, ʪʘʢ ʢʘʢ ʤʥʦʛʦʣʝʪʥʷʷ ʧʨʘʢʪʠʢʘ ʧʦʟʚʦʣʷʝʪ ʯʸʪʢʦ ʦʧʨʝʜʝʣʷʪʴ 

ʜʦʧʫʩʪʠʤʳʝ ʧʨʝʜʝʣʳ ʧʨʦʤʳʩʣʦʚʦʛʦ ʠʟʲʷʪʠʷ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʝʪʦʜʳ ʣʦʚʣʠ ʨʳʙʳ ʘʡʶ, ʪʘʢʞʝ ʢʘʢ ʠ ʤʝʩʪʥʘʷ ʢʫʭʥʷ 

(ʙʝʣʢʦʚʫʶ ʦʩʥʦʚʫ ʢʦʪʦʨʦʡ ʩʦʩʪʘʚʣʷʝʪ ʨʳʙʘ), ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ʢʫʣʴʪʫʨʥʦʛʦ 

ʥʘʩʣʝʜʠʷ ʜʝʨʝʚʥʠ ʄʘʟʝʡ. ɺ ʜʝʨʝʚʥʝ ʪʘʢʞʝ ʝʩʪʴ ʦʙʱʝʩʪʚʦ Sanmaze Kobo, ʯʣʝʥʘʤʠ 

ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʢʦʨʝʥʥʳʝ ʞʠʪʝʣʴʥʠʮʳ ʜʝʨʝʚʥʠ ʄʘʟʝʡ. ɹʣʘʛʦʜʘʨʷ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʵʪʦʛʦ ʦʙʱʝʩʪʚʘ, ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʨʘʙʦʪʘ ʤʘʣʝʥʴʢʦʛʦ 

ʵʪʥʦʛʨʘʬʠʯʝʩʢʦʛʦ ʪʦʨʛʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ çMaze Miki-no-Satoè, ʛʜʝ ʧʨʦʜʘʶʪʩʷ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʙʣʶʜʘ ʤʝʩʪʥʦʛʦ ʧʨʠʛʦʪʦʚʣʝʥʠʷ (ʥʘʧʨʠʤʝʨ, Hoba-Sushi), ʘ ʪʘʢʞʝ 

ʨʘʟʣʠʯʥʳʝ ʠʟʜʝʣʠʷ ʥʘʨʦʜʥʳʭ ʤʘʩʪʝʨʦʚ. ɺ 2014 ʛʦʜʫ ʚ ʜʝʨʝʚʥʝ ʄʘʟʝʡ ʙʳʣ ʦʪʢʨʳʪ 

ʄʫʟʝʡ ʉʘʪʦʷʤʳ, ʷʚʣʷʶʱʠʡʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʨʘʡʦʥʦʤ ʜʝʨʝʚʥʠ, 

ʘʜʘʧʪʠʨʦʚʘʥʥʳʤ ʜʣʷ ʥʫʞʜ ʵʢʦʪʫʨʠʟʤʘ. ʉ ʪʝʨʨʠʪʦʨʠʠ ʵʪʦʛʦ ʨʘʡʦʥʘ ʦʪʢʨʳʚʘʶʪʩʷ 

ʫʥʠʢʘʣʴʥʳʝ ʧʝʡʟʘʞʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʵʢʩʢʫʨʩʘʥʪʘʤ ʥʘʩʣʘʞʜʘʪʴʩʷ ʧʦʪʨʷʩʘʶʱʠʤ 

ʚʠʜʦʤ ʨʝʢʠ, ʧʦʩʪʨʦʝʢ, ʨʠʩʦʚʳʭ ʧʦʣʝʡ ʚ ʦʢʨʫʞʝʥʠʠ ʪʝʤʥʦʭʚʦʡʥʳʭ ʥʝʪʨʦʥʫʪʳʭ 

ʯʝʣʦʚʝʢʦʤ ʣʝʩʦʚ, ʘ ʛʠʜʳ-ʵʢʩʢʫʨʩʦʚʦʜʳ, ʷʚʣʷʶʱʠʝʩʷ ʤʝʩʪʥʳʤʠ ʞʠʪʝʣʷʤʠ, ʚʩʝʛʜʘ 

ʛʦʪʦʚʳ ʧʦʜʨʦʙʥʦ ʨʘʩʩʢʘʟʘʪʴ ʪʫʨʠʩʪʘʤ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʩʦʭʨʘʥʷʪʴ ʚʩʶ ʵʪʫ ʢʨʘʩʦʪʫ. ʄʫʟʝʡ ʉʘʪʦʷʤʳ ʚ ʜʝʨʝʚʥʝ ʄʘʟʝʡ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʢʣʶʯʝʥ ʚ ʧʝʨʝʯʝʥʴ ʦʙʲʝʢʪʦʚ ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʩʩʦʮʠʘʮʠʠ 

ʥʝʢʦʤʤʝʨʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ çʉʘʤʳʝ ʢʨʘʩʠʚʳʝ ʜʝʨʝʚʥʠ ʗʧʦʥʠʠè [4,7]. 
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ʈʝʟʶʤʝ: ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʦʧʠʩʘʥʠʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʥʳʭ 

ʧʦʧʫʣʷʮʠʡ ʦʩʝʪʨʦʚʳʭ ʨʦʜʘ Pseudoscaphirhynchus ʠʟ ʙʘʩʩʝʡʥʦʚ ʨʝʢ ɸʤʫʜʘʨʴʠ ʠ 

ʉʳʨʜʘʨʴʠ, ʪʘʢʞʝ ʚ ʥʝʡ ʢʨʘʪʢʦ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʛʦ ʩʥʠʞʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʵʪʠʭ ʨʳʙ ʚ ʠʩʪʦʨʠʯʝʩʢʦʝ ʚʨʝʤʷ; 

ʫʧʦʤʠʥʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʘʢʪʫʘʣʴʥʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʦʝʢʪʦʚ 

ʧʦ ʩʦʭʨʘʥʝʥʠʶ ex-situ ʥʝʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Pseudoscaphirhynchus. 
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Summary. The article is devoted to the description of the current state of natural 

populations of sturgeon genus Pseudoscaphirhynchus from the Amudarya and Syrdarya 

river basins, also it briefly discusses the main reasons for the catastrophic decline in the 

number of these fish in historical time, mentions the results of current international studies 

and projects on ex situ conservation of some representatives of the genus 

Pseudoscaphirhynchus. 
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ʈʦʜ ʃʞʝʣʦʧʘʪʦʥʦʩʳ (Pseudoscaphirhynchus) ʩʝʤʝʡʩʪʚʘ ʦʩʝʪʨʦʚʳʭ 

(Acipenseridae) ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 3 ʚʠʜʘ-ʵʥʜʝʤʠʢʘ ʨʝʢ ʙʘʩʩʝʡʥʘ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ: ɻ ʪʦ 

ʘʤʫʜʘʨʴʠʥʩʢʠʡ ʙʦʣʴʰʦʡ ʣʦʧʘʪʦʥʦʩ (Pseudoscaphirhynchus kaufmanni), 

ʘʤʫʜʘʨʴʠʥʩʢʠʡ ʤʘʣʳʡ ʣʦʧʘʪʦʥʦʩ (Pseudoscaphirhynchus hermanni) ʠ 

ʩʳʨʜʘʨʴʠʥʩʢʠʡ ʣʦʧʘʪʦʥʦʩ (Pseudoscaphirhynchus fedtschenkoi).  ʇʨʝʜʩʪʘʚʠʪʝʣʠ 

ʵʪʠʭ ʚʠʜʦʚ ʦʪʣʠʯʘʶʪʩʷ ʚʝʩʴʤʘ ʥʝʙʦʣʴʰʠʤʠ ʨʘʟʤʝʨʘʤʠ: ʦʢʦʣʦ 20-25 ʩʤ, 

(ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʪʝʣʘ ï 75 ʩʤ ʫ ʙʦʣʴʰʦʛʦ ʘʤʫʜʘʨʴʠʥʩʢʦʛʦ ʣʦʧʘʪʦʥʦʩʘ), 
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ʦʙʠʪʘʶʪ ʚ ʤʫʪʥʦʡ ʚʦʜʝ ʠ ʧʦʣʫʯʠʣʠ ʩʚʦʝ ʥʘʟʚʘʥʠʝ ʠʟ-ʟʘ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʬʦʨʤʳ 

ʛʦʣʦʚʳ, ʩʭʦʞʝʡ ʩ ʧʣʦʩʢʦʡ ʣʦʧʘʪʦʡ. ʅʘ ʛʦʣʦʚʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʤʘʣʝʥʴʢʠʝ, 

ʧʨʘʢʪʠʯʝʩʢʠ ʨʝʜʫʮʠʨʦʚʘʥʥʳʝ ʛʣʘʟʘ, ʪʘʢ ʢʘʢ ʚ ʫʩʣʦʚʠʷʭ ʦʙʠʪʘʥʠʷ ʚ ʤʫʪʥʳʭ ʨʝʢʘʭ 

ʚʝʜʫʱʠʤʠ ʜʣʷ ʜʘʥʥʳʭ ʨʳʙ ʦʨʛʘʥʘʤʠ ʯʫʚʩʪʚ ʷʚʣʷʶʪʩʷ ʦʩʷʟʘʥʠʝ ʠ ʦʙʦʥʷʥʠʝ. 

ʇʠʪʘʶʪʩʷ ʣʞʝʣʦʧʘʪʦʥʦʩʳ ʤʝʣʢʠʤʠ ʚʦʜʥʳʤʠ, ʚ ʦʩʥʦʚʥʦʤ ʙʝʥʪʦʩʥʳʤʠ, 

ʦʨʛʘʥʠʟʤʘʤʠ, ʘ ʪʘʢʞʝ ʨʳʙʦʡ. ʅʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʟʚʘʥʠʝ çʃʞʝʣʦʧʘʪʦʥʦʩʳè 

ʨʳʙʳ ʧʦʣʫʯʠʣʠ ʚʩʣʝʜʩʪʚʠʝ ʦʰʠʙʦʯʥʦʛʦ (ʙʣʘʛʦʜʘʨʷ ʥʝʩʦʤʥʝʥʥʦʤʫ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤʫ ʩʭʦʜʩʪʚʫ) ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʦʪʥʝʩʝʥʠʷ ʠʭ ʢ ʛʨʫʧʧʝ ʨʳʙ ʠʟ 

ʩʝʤʝʡʩʪʚʘ ʃʦʧʘʪʦʥʦʩʳ (Scaphirhynchus), ʦʙʠʪʘʶʱʠʭ ʚ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ. ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʫʢʘʟʘʥʥʦʝ ʩʭʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ 

ʢʦʥʚʝʨʛʝʥʪʥʦʡ ʵʚʦʣʶʮʠʠ, ʘ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠʤ ʨʦʜʩʪʚʝʥʥʠʢʦʤ ʠʟ ʦʩʝʪʨʦʚʳʭ ʜʣʷ 

ʜʘʥʥʦʛʦ ʵʥʜʝʤʠʯʥʦʛʦ ʨʦʜʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ɼʅʂ-ʵʢʩʧʝʨʪʠʟʳ ʷʚʣʷʝʪʩʷ ʩʝʚʨʶʛʘ. 

[4][7] 

ʀʟ ʫʢʘʟʘʥʥʳʭ ʚʠʜʦʚ ʣʞʝʣʦʧʘʪʦʥʦʩʦʚ ʥʘʠʙʦʣʴʰʝʝ ʧʨʦʤʳʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ 

ʠʤʝʣ ʨʘʥʝʝ ʚʠʜ ʘʤʫʜʘʨʴʠʥʩʢʠʡ ʙʦʣʴʰʦʡ ʣʦʧʘʪʦʥʦʩ (ʩʤ. ʨʠʩ.1), ʢʦʪʦʨʳʡ, ʩʦʛʣʘʩʥʦ 

ʠʤʝʶʱʠʤʩʷ ʚ ʣʠʪʝʨʘʪʫʨʝ ʩʚʝʜʝʥʠʷʤ, ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʜʚʫʤʷ ʧʦʧʫʣʷʮʠʷʤʠ: ʚ 

ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʨʝʢʠ ɸʤʫʜʘʨʴʠ ʠ ʚ ʨʝʢʝ ɺʘʭʰ (ʧʨʠʪʦʢ ɸʤʫʜʘʨʴʠ).  

 

 
 

ʈʠʩʫʥʦʢ 1. ɸʤʫʜʘʨʴʠʥʩʢʠʡ ʙʦʣʴʰʦʡ ʣʦʧʘʪʦʥʦʩ ((Pseudoscaphirhynchus 

kaufmanni) ʀʩʪʦʯʥʠʢ: fishbiosystem.ru 

 

ʊʘʢʞʝ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʨʘʥʝʝ ʩʫʱʝʩʪʚʦʚʘʣʘ ʝʱʸ ʧʦʧʫʣʷʮʠʷ ʵʪʦʛʦ ʚʠʜʘ ʚ 

ʥʠʟʦʚʴʷʭ ɸʤʫʜʘʨʴʠ, ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʢʦʪʦʨʦʡ ʤʦʛʣʠ ʚʳʭʦʜʠʪʴ ʚ ʦʧʨʝʩʥʸʥʥʳʝ 

ʫʯʘʩʪʢʠ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ ï ʥʦ, ʚ ʩʚʷʟʠ ʩ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ 

ʢʘʪʘʩʪʨʦʬʦʡ, ʜʘʥʥʘʷ ʧʦʧʫʣʷʮʠʷ ʠʩʯʝʟʣʘ ʚʩʣʝʜ ʟʘ ʠʩʯʝʟʥʦʚʝʥʠʝʤ ʙʦʣʴʰʝʡ ʯʘʩʪʠ 

ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ ʠ ʧʨʘʢʪʠʯʝʩʢʠʤ ʧʨʝʢʨʘʱʝʥʠʝʤ ʩʪʦʢʘ ɸʤʫʜʘʨʴʠ ʚʩʣʝʜʩʪʚʠʝ 

ʨʘʟʙʦʨʘ ʝʸ ʚʦʜ ʥʘ ʥʫʞʜʳ ʦʨʦʰʝʥʠʷ. ʋ ʦʩʪʘʚʰʠʭʩʷ ʧʦʧʫʣʷʮʠʡ ʜʘʥʥʦʛʦ ʚʠʜʘ 
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ʣʞʝʣʦʧʘʪʦʥʦʩʘ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʘʨʝʘʣ ʨʝʟʢʦ ʩʦʢʨʘʪʠʣʩʷ, ʯʠʩʣʝʥʥʦʩʪʴ 

ʨʝʟʢʦ ʫʧʘʣʘ (ʙʦʣʝʝ ʯʝʤ ʥʘ 80 %), ʠ ʚʠʜ ʧʨʘʢʪʠʯʝʩʢʠ ʫʪʨʘʪʠʣ ʧʨʦʤʳʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ. 

ʇʦʤʠʤʦ ʥʝʛʘʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ (ʠʟʤʝʥʝʥʠʝ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ, ʟʘʛʨʷʟʥʝʥʠʝ ʷʜʦʭʠʤʠʢʘʪʘʤʠ ʠ ʧʨʦʤʳʰʣʝʥʥʳʤʠ 

ʩʪʦʢʘʤʠ, ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʪʚʦʨʸʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ, ʧʨʝʢʨʘʱʝʥʠʝ ʜʦʩʪʫʧʘ ʢ 

ʥʝʨʝʩʪʠʣʠʱʘʤ ʠ ʪ.ʜ.), ʥʘ ʩʦʩʪʦʷʥʠʝ ʧʦʧʫʣʷʮʠʠ ʦʢʘʟʳʚʘʝʪ ʩʠʣʴʥʝʡʰʝʝ ʚʣʠʷʥʠʝ 

ʙʨʘʢʦʥʴʝʨʩʪʚʦ, ʢʦʪʦʨʦʝ ʠʟ-ʟʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ 

ʋʟʙʝʢʠʩʪʘʥʝ ʠ ʊʫʨʢʤʝʥʠʩʪʘʥʝ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʣʠʰʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʇʦʤʠʤʦ 

ʩʥʠʞʝʥʠʷ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ, ʫʢʘʟʘʥʥʳʝ ʬʘʢʪʦʨʳ ʧʨʠʚʝʣʠ ʢ ʟʘʤʝʪʥʦʤʫ ʩʥʠʞʝʥʠʶ 

ʩʨʝʜʥʠʭ ʨʘʟʤʝʨʦʚ ʦʩʦʙʝʡ ʜʘʥʥʦʛʦ ʚʠʜʘ: ʪʘʢ, ʝʩʣʠ ʚ ʥʘʯʘʣʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ 

ʧʦʧʘʜʘʣʠʩʴ ʨʳʙʳ ʜʘʥʥʦʛʦ ʚʠʜʘ ʜʣʠʥʦʡ ʪʝʣʘ ʜʦ 75 ʩʤ ʠ ʤʘʩʩʦʡ ʜʦ 2 ʢʛ, ʪʦ ʫʞʝ ʚ 

1965-1966 ʛʛ. ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʪʝʣʘ ʩʦʩʪʘʚʣʷʣʘ 37 ʩʤ ʧʨʠ ʩʨʝʜʥʝʡ ʤʘʩʩʝ  241 ʛ; ʚ 1989-

1991 ʛʛ. ʫʞʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʩʪʨʝʯʘʣʠʩʴ ʦʩʦʙʠ ʜʣʠʥʦʡ ʙʦʣʝʝ 24 ʩʤ, ʘ ʩʨʝʜʥʷʷ ʤʘʩʩʘ 

ʫʯʪʸʥʥʳʭ ʦʩʦʙʝʡ ʩʦʩʪʘʚʣʷʣʘ 100,2 ʛ. [3] 

ɸʤʫʜʘʨʴʠʥʩʢʠʡ ʤʘʣʳʡ ʣʦʧʘʪʦʥʦʩ (ʩʤ. ʨʠʩ. 2) ʠʤʝʝʪ ʩʭʦʞʠʡ ʘʨʝʘʣ ʠ ʦʙʨʘʟ 

ʞʠʟʥʠ ʩ ʘʤʫʜʘʨʴʠʥʩʢʠʤ ʙʦʣʴʰʠʤ ʣʦʧʘʪʦʥʦʩʦʤ, ʥʦ ʚ ʮʝʣʦʤ ʠʟʫʯʝʥ ʚ ʛʦʨʘʟʜʦ 

ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ.  

 

 
ʈʠʩʫʥʦʢ 2. ɸʤʫʜʘʨʴʠʥʩʢʠʡ ʤʘʣʳʡ ʣʦʧʘʪʦʥʦʩ (Pseudoscaphirhynchus hermanni) 

ʀʩʪʦʯʥʠʢ: zooclub.ru 

 

ʀʥʬʦʨʤʘʮʠʷ ʦ ʜʘʥʥʦʤ ʚʠʜʝ ʚʝʩʴʤʘ ʥʝʜʦʩʪʘʪʦʯʥʘ ʠ ʬʨʘʛʤʝʥʪʘʨʥʘ, ʥʦ ʥʘ 

ʦʩʥʦʚʝ ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ ʠ ʘʢʪʫʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʧʦʧʫʣʷʮʠʡ ʘʤʫʜʘʨʴʠʥʩʢʦʛʦ 

ʙʦʣʴʰʦʛʦ ʣʦʧʘʪʦʥʦʩʘ, ʤʦʞʥʦ ʩ ʙʦʣʴʰʦʡ ʜʦʣʝʡ ʫʚʝʨʝʥʥʦʩʪʠ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʟʘ 

ʧʦʩʣʝʜʥʠʝ 3 ʧʦʢʦʣʝʥʠʷ ʧʦʧʫʣʷʮʠʷ ʘʤʫʜʘʨʴʠʥʩʢʦʛʦ ʤʘʣʦʛʦ ʣʦʧʘʪʦʥʦʩʘ ʪʘʢʞʝ 

ʩʦʢʨʘʪʠʣʘʩʴ ʙʦʣʝʝ ʯʝʤ ʥʘ 80%. ʕʪʦʪ ʵʥʜʝʤʠʯʥʳʡ ʚʠʜ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʤʝʣʢʠʤ ʚ 

ʤʠʨʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʦʩʝʪʨʦʚʳʭ ʨʳʙ (ʤʘʢʩʠʤʘʣʴʥʘʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʘʷ ʜʣʠʥʘ 
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27,5 ʩʤ), ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʧʦʢʦʣʝʥʠʷ ʘʤʫʜʘʨʴʠʥʩʢʦʛʦ ʤʘʣʦʛʦ ʣʦʧʘʪʦʥʦʩʘ 

ʦʮʝʥʠʚʘʝʪʩʷ ʚ 6-8 ʣʝʪ.  

ʂʦʤʧʣʝʢʩ ʤʦʨʬʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʘʥʥʦʡ ʨʳʙʳ ʜʝʣʘʝʪ ʝʸ, ʥʘ 

ʧʝʨʚʳʡ ʚʟʛʣʷʜ, ʯʨʝʟʚʳʯʘʡʥʦ ʠʥʪʝʨʝʩʥʳʤ ʦʙʲʝʢʪʦʤ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʡ ʠ 

ʢʦʣʣʝʢʮʠʦʥʥʦʡ ʘʢʚʘʢʫʣʴʪʫʨʳ, ʥʦ ʧʨʠʤʝʨʳ ʫʩʧʝʰʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ ʚ ʥʝʚʦʣʝ 

ʥʝʠʟʚʝʩʪʥʳ, ʘ ʟʘ ʧʦʩʣʝʜʥʠʝ 20 ʣʝʪ ʦʬʠʮʠʘʣʴʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʧʦʠʤʢʠ ʣʠʰʴ 

ʥʝʩʢʦʣʴʢʠʭ ʵʢʟʝʤʧʣʷʨʦʚ. [1]  

ɺ ʦʪʥʦʰʝʥʠʠ ʩʳʨʜʘʨʴʠʥʩʢʦʛʦ ʣʦʧʘʪʦʥʦʩʘ (Pseudoscaphirhynchus 

fedtschenkoi) (ʩʤ. ʨʠʩ. 3) ʠʟʚʝʩʪʥʦ ʝʱʸ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʦʪʥʦʰʝʥʠʠ ʤʘʣʦʛʦ 

ʘʤʫʜʘʨʴʠʥʩʢʦʛʦ ʣʦʧʘʪʦʥʦʩʘ. ʀʩʪʦʨʠʯʝʩʢʠʡ ʘʨʝʘʣ ʩʳʨʜʘʨʴʠʥʩʢʦʛʦ ʣʦʧʘʪʦʥʦʩʘ 

ʨʘʩʧʦʣʘʛʘʣʩʷ ʚ ʩʨʝʜʥʝʤ ʠ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʨʝʢʠ ʉʳʨʜʘʨʴʠ, ʪʘʢʞʝ ʝʩʪʴ ʜʘʥʥʳʝ ʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʚ ʠʩʪʦʨʠʯʝʩʢʠʝ ʚʨʝʤʝʥʘ ʧʦʧʫʣʷʮʠʠ ʜʘʥʥʦʛʦ ʚʠʜʘ ʚ ʫʩʪʴʝ ʂʘʨʘʜʘʨʴʠ 

(ʢʨʫʧʥʦʛʦ ʣʝʚʦʛʦ ʧʨʠʪʦʢʘ ʉʳʨʜʘʨʴʠ). ʇʨʦʤʳʩʣʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʚʠʜ ʥʝ ʠʤʝʣ. 

 

 
 

ʈʠʩʫʥʦʢ 3. ʉʳʨʜʘʨʴʠʥʩʢʠʡ ʣʦʧʘʪʦʥʦʩ. Pseudoscaphirhynchus fedtschenkoi 

ʀʩʪʦʯʥʠʢ: http://herpeton.ru/books/item/f00/s00/z0000012/st007.shtml 

 

ʂʨʘʩʥʘʷ ʢʥʠʛʘ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʶʟʘ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʦ 

ʜʘʥʥʦʤ ʚʠʜʝ ʠʤʝʝʪʩʷ ʦʯʝʥʴ ʤʘʣʦ ʠʥʬʦʨʤʘʮʠʠ: ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʫʯʝʥ 

ʩʧʝʢʪʨ ʧʠʪʘʥʠʷ ʚʠʜʘ, ʥʝ ʦʧʨʝʜʝʣʝʥʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ 

(ʦʮʝʥʦʯʥʳʝ ʜʘʥʥʳʝ ï 8 ï 10 ʣʝʪ), ʧʦʩʢʦʣʴʢʫ ʙʦʣʴʰʠʥʩʪʚʦ ʠʤʝʶʱʠʭʩʷ ʦʬʠʮʠʘʣʴʥʳʭ 

ʜʘʥʥʳʭ ʧʦʣʫʯʝʥʦ ʧʨʠ ʠʟʫʯʝʥʠʠ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʠʭ ʵʢʟʝʤʧʣʷʨʦʚ ʨʳʙ ʜʘʥʥʦʛʦ ʚʠʜʘ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦʧʨʦʩ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʜʘʥʥʦʛʦ ʚʠʜʘ ʦʩʪʘʝʪʩʷ ʦʪʢʨʳʪʳʤ, 

ʧʦʩʢʦʣʴʢʫ ʩ 1960 ʛʦʜʘ ʦʪʩʫʪʩʪʚʫʶʪ ʦʬʠʮʠʘʣʴʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʬʘʢʪʳ 

ʧʦʠʤʢʠ. ʏʘʩʪʴ ʫʯʸʥʳʭ ʩʯʠʪʘʝʪ, ʯʪʦ ʜʘʥʥʳʡ ʚʠʜ ʫʞʝ ʚʳʤʝʨ, ʯʘʩʪʴ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ 
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ʦʥ ʝʱʸ ʩʫʱʝʩʪʚʫʝʪ ï ʥʦ, ʦʯʝʚʠʜʥʦ, ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʳ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. [2] 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ ʩʪʘʪʫʩʘ ʫʢʘʟʘʥʥʳʭ ʚʠʜʦʚ, ʪʦ ʚʩʝ ʦʥʠ ʚʥʝʩʝʥʳ 

ʚ ʂʨʘʩʥʫʶ ʂʥʠʛʫ ʄʉʆʇ, ʘ ʪʘʢʞʝ ʚ ʇʨʠʣʦʞʝʥʠʝ II ʉITES ʠ ʦʪʥʦʩʷʪʩʷ ʢ ʚʠʜʘʤ ʥʘ 

ʛʨʘʥʠ ʠʩʯʝʟʥʦʚʝʥʠʷ. ɸʤʫʜʘʨʴʠʥʩʢʠʡ ʙʦʣʴʰʦʡ ʣʦʧʘʪʦʥʦʩ ʠ ʘʤʫʜʘʨʴʠʥʩʢʠʡ ʤʘʣʳʡ 

ʣʦʧʘʪʦʥʦʩ ʟʘʥʝʩʝʥʳ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʊʫʨʢʤʝʥʠʩʪʘʥʘ ʠ ʦʭʨʘʥʷʶʪʩʷ ʚ 

ɸʤʫʜʘʨʴʠʥʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʟʘʧʦʚʝʜʥʠʢʝ. [6] 

 ʉʳʨʜʘʨʴʠʥʩʢʠʡ ʣʦʧʘʪʦʥʦʩ ʟʘʥʝʩʝʥ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʂʘʟʘʭʩʪʘʥʘ. ʅʝʩʤʦʪʨʷ 

ʥʘ ʦʬʠʮʠʘʣʴʥʦʝ ʫʧʦʤʠʥʘʥʠʝ ʚ ʂʨʘʩʥʳʭ ʢʥʠʛʘʭ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʘʢʠʭ-ʣʠʙʦ 

ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ʠʟʫʯʝʥʠʶ ʠ ʩʦʭʨʘʥʝʥʠʶ ʵʥʜʝʤʠʯʥʳʭ ʚʠʜʦʚ ʦʩʝʪʨʦʚʳʭ 

ʫʢʘʟʘʥʥʳʝ ʩʪʨʘʥʳ ʥʝ ʦʩʫʱʝʩʪʚʣʷʶʪ, ʠ ʧʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʳʡ ʩʪʘʪʫʩ ʧʦʧʫʣʷʮʠʡ ʵʪʠʭ 

ʨʝʜʯʘʡʰʠʭ ʨʳʙ ʚ ʜʘʥʥʦʝ ʚʨʝʤʷ ʥʝʠʟʚʝʩʪʝʥ. 

ɺ ʮʝʣʦʤ ʘʥʘʣʦʛʠʯʥʘʷ ʩʠʪʫʘʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʚ ʦʪʥʦʰʝʥʠʠ ʜʨʫʛʠʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʨʝʛʠʦʥʘ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʥʝʩʤʦʪʨʷ ʥʘ ʙʦʣʝʝ ʯʝʤ 

ʪʨʠʜʮʘʪʠʣʝʪʥʝʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʄʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʡ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʢʦʤʠʩʩʠʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ï ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʦʡ 

ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚʦʜʦʟʘʙʦʨʘ ʨʝʢ ɸʤʫʜʘʨʴʷ ʠ ʉʳʨʜʘʨʴʷ ʠ ʧʦʜʜʝʨʞʘʥʠʝ 

ʠ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ɸʨʘʣʴʩʢʦʤ ʤʦʨʝ -  ɸʨʘʣʴʩʢʦʝ ʤʦʨʝ ʧʨʦʜʦʣʞʘʣʦ ʤʝʣʝʪʴ, 

ʠ ʚ ʠʪʦʛʝ ʢʘʢ ʪʘʢʦʚʦʝ ʠʩʯʝʟʣʦ. [5]  

ʅʝʦʙʭʦʜʠʤʦ ʦʩʚʝʪʠʪʴ ʚʦʧʨʦʩ ʩʦʭʨʘʥʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʚʠʜʦʚ ʚ ʥʝʚʦʣʝ. 

ʇʦʧʳʪʢʠ ʨʘʟʤʥʦʞʠʪʴ ʘʤʫʜʘʨʴʠʥʩʢʦʛʦ ʙʦʣʴʰʦʛʦ ʣʦʧʘʪʦʥʦʩʘ ʝʱʸ ʚ 70-ʭ ʛʦʜʘʭ  

ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʨʝʜʧʨʠʥʠʤʘʣʠʩʴ ʚ ʄʦʩʢʦʚʩʢʦʤ ɿʦʦʧʘʨʢʝ - ʧʨʘʚʜʘ, 

ʫʩʧʝʭʦʤ ʦʥʠ ʪʦʛʜʘ ʥʝ ʫʚʝʥʯʘʣʠʩʴ. [4]  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʩʦʚʤʝʩʪʥʳʡ ʨʦʩʠʡʩʢʦ-ʫʟʙʝʢʩʢʠʡ ʧʨʦʝʢʪ 

ʧʦ ʨʘʟʚʝʜʝʥʠʶ ʙʦʣʴʰʦʛʦ ʘʤʫʜʘʨʴʠʥʩʢʦʛʦ ʣʦʧʘʪʦʥʦʩʘ ex-situ ʧʦ ʠʥʠʮʠʘʪʠʚʝ 

ʢʫʨʘʪʦʨʘ ʇʨʦʛʨʘʤʤʳ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʥʘʠʙʦʣʝʝ ʨʝʜʢʠʭ ʦʩʝʪʨʦʚʳʭ ʨʳʙ ɽʚʨʘʟʠʠ 

ɽʚʨʦʘʟʠʘʪʩʢʦʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʘʩʩʦʮʠʘʮʠʠ ʟʦʦʧʘʨʢʦʚ ʠ ʘʢʚʘʨʠʫʤʦʚ (ɽɸʈɸɿɸ) 

ɸʣʝʢʩʝʷ ʏʝʨʥʷʢʘ, ʘ ʪʘʢʞʝ ʧʨʠ ʫʯʘʩʪʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʟ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʅʀʀ 

ʧʨʝʩʥʦʚʦʜʥʦʛʦ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ɼ. ɹʘʣʘʰʦʚʘ ʠ ʂ. ʂʦʚʘʣʸʚʘ. [7], [8] 

ɺ ʨʘʤʢʘʭ ʵʪʦʛʦ ʧʨʦʝʢʪʘ ʙʳʣʦ ʦʩʫʱʝʩʪʚʣʝʥʦ ʫʞʝ ʥʝʩʢʦʣʴʢʦ ʵʢʩʧʝʜʠʮʠʡ, ʚ 

ʭʦʜʝ ʢʦʪʦʨʳʭ ʫʜʘʣʦʩʴ ʧʦʡʤʘʪʴ ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʦʙʝʡ ʙʦʣʴʰʦʛʦ ʠ ʤʘʣʦʛʦ 

ʘʤʫʜʘʨʴʠʥʩʢʠʭ ʣʦʧʘʪʦʥʦʩʦʚ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʘʟʤʝʱʝʥʳ ʚ ʍʦʨʝʟʤʩʢʦʡ ɸʢʘʜʝʤʠʠ 

ʄʘʤʫʥʘ ʚ ʍʠʚʝ (ʩʪʨʫʢʪʫʨʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʈʝʩʧʫʙʣʠʢʠ 

ʋʟʙʝʢʠʩʪʘʥ) ʠ ʚ ʊʘʰʢʝʥʪʩʢʦʤ ʟʦʦʧʘʨʢʝ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʪʨʘʙʘʪʳʚʘʶʪʩʷ 

ʧʨʠʸʤʳ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʝʚʦʣʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʵʪʠʭ ʚʠʜʦʚ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʳ 

ʧʝʨʚʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʧʨʠʞʠʟʥʝʥʥʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ ʧʦʣʘ ʠ ʧʦʣʫʯʝʥʠʶ ʧʦʣʦʚʳʭ 

ʧʨʦʜʫʢʪʦʚ ʫ ʦʪʦʙʨʘʥʥʳʭ ʨʳʙ, ʧʦʣʫʯʝʥʳ ʚʝʩʴʤʘ ʦʙʥʘʜʸʞʠʚʘʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ. [8] 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʧʨʦʩ ʦ ʩʦʭʨʘʥʝʥʠʠ ʚ ʜʠʢʦʡ ʧʨʠʨʦʜʝ, ʘ ʪʘʢʞʝ ʦ ʚʦʟʤʦʞʥʦʩʪʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ  ex-situ ʦʩʝʪʨʦʚʳʭ - ʵʥʜʝʤʠʢʦʚ ʚʝʣʠʢʠʭ 

ʨʝʢ ʉʨʝʜʥʝʡ ɸʟʠʠ  - ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʪʦʠʪ ʢʨʘʡʥʝ ʦʩʪʨʦ. ɽʩʣʠ ʚ ʦʪʥʦʰʝʥʠʠ 
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ʘʤʫʜʘʨʴʠʥʩʢʠʭ ʣʦʧʘʪʦʥʦʩʦʚ ʝʩʪʴ ʭʦʪʷ ʙʳ ʢʘʢʘʷ-ʪʦ ʦʧʨʝʜʝʣʸʥʥʦʩʪʴ (ʚʦ ʚʩʷʢʦʤ 

ʩʣʫʯʘʝ, ʦʯʝʚʠʜʥʦ, ʯʪʦ ʦʙʘ ʚʠʜʘ ʧʦʢʘ ʚʦʩʧʨʦʠʟʚʦʜʷʪʩʷ ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʝ, ʠ ʝʩʪʴ 

ʦʙʦʩʥʦʚʘʥʥʘʷ ʥʘʜʝʞʜʘ ʠʭ ʩʦʭʨʘʥʠʪʴ), ʪʦ ʧʦ ʧʦʚʦʜʫ ʩʳʨʜʘʨʴʠʥʩʢʦʛʦ ʣʦʧʘʪʦʥʦʩʘ 

ʦʪʩʫʪʩʪʚʫʝʪ ʚʩʷʢʘʷ ʦʧʨʝʜʝʣʸʥʥʦʩʪʴ. ɺ ʩʣʦʞʠʚʰʠʭʩʷ ʫʩʣʦʚʠʷʭ ʪʦʣʴʢʦ ʨʘʩʰʠʨʝʥʠʝ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʥʘʫʯʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩʧʦʩʦʙʥʦ ʦʙʝʩʧʝʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʦʭʨʘʥʝʥʠʷ ʵʪʠʭ ʜʨʝʚʥʠʭ ʠ ʩʦʚʝʨʰʝʥʥʦ ʫʥʠʢʘʣʴʥʳʭ ʨʳʙ. 
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IMPACT OF FACTORS ON REDUCTION OF STURGEON FISH STOCKS 

IN ZHYYK -CASPIAN BASIN AND RECOMMENDATIONS  
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ʈʝʟʶʤʝ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʦʙʣʝʤʳ ʩʦʢʨʘʱʝʥʠʷ 

ʧʨʦʤʳʩʣʦʚʦʛʦ ʟʘʧʘʩʘ ʦʩʝʪʨʦʚʳʭ ʨ.ɾʘʡʳʢ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʭʘʨʘʢʪʝʨʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʩʥʠʞʝʥʠʷ ʫʣʦʚʦʚ ʦʩʝʪʨʦʚʳʭ ʚʠʜʦʚ ʨʳʙ. ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʳ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʩʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ 

ʥʝʨʝʩʪʦʚʦʡ ʯʘʩʪʠ ʧʦʧʫʣʷʮʠʠ ʦʩʝʪʨʦʚʳʭ. ʌʦʨʤʫʣʠʨʫʶʪʩʷ ʦʩʥʦʚʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʨʝʢʠ ɾʘʡʳʢ ʠ ʫʩʣʦʚʠʷ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʥʝʨʝʩʪʘ ʨʳʙ. ʇʦʢʘʟʘʥʦ ʧʦʩʪʝʧʝʥʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʧʣʦʱʘʜʠ 

ʥʝʨʝʩʪʠʣʠʱ ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʠ ʧʨʠʯʠʥʳ ʧʦʪʝʨʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʥʝʨʝʩʪʦʚʦʛʦ 

ʩʫʙʩʪʨʘʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʣʘʛʘʶʪʩʷ 

ʨʝʢʦʤʝʥʜʘʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʩʝʪʨʦʚʳʝ, ʥʝʨʝʩʪʠʣʠʱʘ, ʚʦʜʥʦʩʪʴ ʨʝʢʠ, ʤʦʣʦʜʴ, 

ʨʝʢʦʤʝʥʜʘʮʠʠ 

 

Summary: This article discusses the problems of reducing the field stock of 

sturgeon. Zhaiyk. Characteristic features of reduction of catches of sturgeon fish 

species are analyzed. On the basis of the studies carried out, factors affecting the 

decline in the number of spawning parts of the sturgeon population have been 

identified. The main characteristics of the hydrological regime of the Zhaiyk River and 

the conditions of natural fish spawning are formulated. The gradual reduction of the 

area of spawning of sturgeon fish and the cause of loss of quality spawning substrate 

is shown. As a result of the analysis of the studies carried out, recommendations are 

proposed. 

Keywords: sturgeon, spawning, river water, youth, recommendations 
 

ɺʚʝʜʝʥʠʝ 

ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʚ ɾʘʡʳʢ-ʂʘʩʧʠʡʩʢʦʤ ʙʘʩʩʝʡʥʝ ʨʘʟʚʠʚʘʝʪʩʷ 

ʵʢʩʪʨʝʤʘʣʴʥʘʷ ʩʠʪʫʘʮʠʷ, ʩʚʷʟʘʥʥʘʷ ʩ ʥʝʛʘʪʠʚʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʵʢʦʩʠʩʪʝʤʝ 

ʤʦʨʷ ʠ ʩʦʩʪʦʷʥʠʠ ʙʠʦʨʝʩʫʨʩʦʚ. 
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ʕʪʘ ʪʝʥʜʝʥʮʠʷ ʠʤʝʝʪ ʥʝ ʪʦʣʴʢʦ ʨʝʛʠʦʥʘʣʴʥʳʡ, ʥʦ ʠ ʛʣʦʙʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, 

ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʥʘʨʫʰʝʥʠʝʤ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʛʠʜʨʦʙʠʦʥʪʦʚ ʠ 

ʩʦʢʨʘʱʝʥʠʷ ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʨʘʩʪʘʝʪ 

ʟʥʘʯʠʤʦʩʪʴ ʧʣʘʥʦʤʝʨʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʫʧʨʘʚʣʝʥʠʶ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ ʧʨʦʤʳʩʣʦʚʳʭ ʚʦʜʦʝʤʦʚ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʩʪʦʷʥʠʝ ʦʩʝʪʨʦʚʳʭ ʚʠʜʦʚ ʨʳʙ ʚ ɾʘʡʳʢ-ʂʘʩʧʠʡʩʢʦʤ 

ʙʘʩʩʝʡʥʝ ʦʩʪʘʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠʤ. ʉʥʠʞʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʦʩʝʪʨʦʚʳʭ, ʦʙʫʩʣʦʚʣʝʥʦ ʩʥʠʞʝʥʠʝʤ ʯʠʩʣʝʥʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʧʨʦʧʫʩʢʘʝʤʳʭ ʢ ʤʝʩʪʘʤ ʨʘʟʤʥʦʞʝʥʠʷ, ʦʙʱʠʤ ʫʭʫʜʰʝʥʠʝʤ 

ʩʦʩʪʦʷʥʠʷ ʥʝʨʝʩʪʠʣʠʱ ʠ ʫʭʫʜʰʝʥʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚʦʜʦʝʤʘ.  

ʉʦʟʜʘʚʰʝʝʩʷ ʧʦʣʦʞʝʥʠʝ ʚ ʨʝʢʝ ɾʘʡʳʢ ʩʦ ʚʩʝʡ ʦʯʝʚʠʜʥʦʩʪʴʶ ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʙʫʜʫʱʝʝ ʟʘʧʘʩʦʚ ʦʩʝʪʨʦʚʳʭ ʚʩʝʮʝʣʦ ʟʘʚʠʩʠʪ ʦʪ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʠʭ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ.   

ʈʝʟʫʣʴʪʘʪʳ ʨʘʥʥʠʭ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ 

ʯʠʩʣʝʥʥʦʩʪʠ ʦʩʝʪʨʦʚʳʭ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʩʦʭʨʘʥʝʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʨʝʢʠ ɾʘʡʳʢ ʜʦʣʞʥʳ ʙʳʪʴ 

ʩʦʭʨʘʥʝʥʳ ʫʩʣʦʚʠʷ ʜʣʷ ʟʘʭʦʜʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʨʳʙ, ʥʝʨʝʩʪ ʠ ʩʢʘʪʘ ʤʦʣʦʜʠ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʅʝʦʙʭʦʜʠʤʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʫʣʫʯʰʝʥʠʶ 

ʫʩʣʦʚʠʡ ʜʣʷ ʥʝʨʝʩʪʘ ʥʘ ʦʩʪʘʚʰʠʭʩʷ ʥʝʨʝʩʪʠʣʠʱʘʭ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʠ 

ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʩʧʦʩʦʙʥʳ ʩʦʭʨʘʥʠʪʴ ʯʠʩʣʝʥʥʦʩʪʴ ʯʠʩʪʦʡ ʣʠʥʠʠ ʛʝʥʦʬʦʥʜʘ. 

ɽʩʪʝʩʪʚʝʥʥʦʝ ʨʘʟʤʥʦʞʝʥʠʝ ʧʦʟʚʦʣʠʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʤʥʦʛʦ ʚʦʟʨʘʩʪʥʫʶ ʩʪʨʫʢʪʫʨʫ 

ʩʪʘʜʘ ʠ ʛʝʥʦʬʦʥʜ ʧʦʧʫʣʷʮʠʡ. 

ʉʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʦʩʝʪʨʦʚʳʭ ʚʠʜʦʚ ʨʳʙ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʣʦʚʘʭ 

ʨ. ɾʘʡʳʢ ʥʘʯʘʣʦʩʴ ʩ 1990 ʛʦʜʘ, ʢʦʛʜʘ ʠʭ ʫʣʦʚʳ ʩʦʩʪʘʚʣʷʣʠ 1930 ʪʦʥʥ. ɺ 

ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ (2000, 2008) ʫʣʦʚʳ ʨʳʙ ʩʥʠʟʠʣʠʩʴ ʜʦ 326, 180 ʪ. 

ʈʘʥʥʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ (2000, 2010 ʛʛ.) ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 2015-2017 

ʛʛ. ʚʳʷʚʣʝʥʦ ʥʘʨʫʰʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʡ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʚ 

ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʨ.ɾʘʡʳʢ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʧʦʜʪʚʝʨʞʜʝʥʦ 

ʥʫʣʝʚʦʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʙʝʣʫʛʠ, ʦʩʝʪʨʘ ʠ ʰʠʧʘ ʠ ʥʠʟʢʠʡ ʧʦʢʘʟʘʪʝʣʴ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʚʨʶʛʠ. ʇʨʦʠʟʦʰʣʦ ʩʦʢʨʘʱʝʥʠʝ ʦʙʱʝʡ 

ʧʣʦʱʘʜʠ ʥʝʨʝʩʪʠʣʠʱ ʦʩʝʪʨʦʚʳʭ ʩ 1700 ʛʘ ʜʦ 197 ʛʘ. ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʩʦʙʩʪʚʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʨ. ɾʘʡʳʢ ʟʘ 43 ʛʦʜʘ ʫʤʝʥʴʰʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʥʝʨʝʩʪʠʣʠʱ ʩ 68 ʜʦ 6 ʥʝʨʝʩʪʠʣʠʱ [1]. 

ʎʝʣʳʡ ʨʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʩʚʷʟʘʥ ʩ ʠʟʫʯʝʥʠʝʤ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʩʥʠʞʝʥʠʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʨʠʯʠʥʫ ʥʠʟʢʦʡ ʚʳʞʠʚʘʝʤʦʩʪʠ ʤʦʣʦʜʠ ʨʳʙ.  

ɺ ʩʦʚʨʝʤʝʥʥʳʡ ʧʝʨʠʦʜ, ʢʘʢ ʠ ʚ ʧʨʦʰʣʳʝ ʛʦʜʳ ʨʝʰʘʶʱʠʤ ʦʩʪʘʸʪʩʷ ʦʙʲʸʤ 

ʠ ʧʘʨʘʤʝʪʨʳ ʚʝʩʝʥʥʝʛʦ ʧʦʣʦʚʦʜʴʷ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʧʫʪʝʤ ʘʥʘʣʠʟʘ ʠ ʦʙʦʙʱʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʤʥʦʛʦʣʝʪʥʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʘʚʣʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʫʣʫʯʰʝʥʠʶ ʫʩʣʦʚʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʥʝʨʝʩʪʘ ʦʩʝʪʨʦʚʳʭ ʚʠʜʦʚ ʨʳʙ ʚ ʨ.ɾʘʡʳʢ. 
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ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʠ 

ɼʘʥʥʳʝ ʧʦ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʤʫ ʨʝʞʠʤʫ ʨ. ɾʘʡʳʢ ʧʨʝʜʦʩʪʘʚʣʝʥʳ 

ɻʠʜʨʦʤʝʪʦʙʩʝʨʚʘʪʦʨʠʝʡ ʛ. ɸʪʳʨʘʫ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʝʨʠʦʜ ʩ 1978 ʧʦ 2019 ʛʛ. 

ʩʦʪʨʫʜʥʠʢʘʤʠ ɸʪʳʨʘʫʩʢʦʛʦ ʬʠʣʠʘʣʘ ʊʆʆ çʅʘʫʯʥʦ ïʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʝʥʪʨʘ 

ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘè. ʕʢʩʧʝʜʠʮʠʦʥʥʳʝ ʚʳʝʟʜʳ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʚ ʤʘʝ, ʠʶʥʝ, 

ʠʶʣʝ. ʇʦ ʤʝʪʦʜʠʢʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʨʘʣʝʥʠʝ ʙʠʤʪʨʘʣʦʤ (ʧʣʦʱʘʜʴ ʩʝʯʝʥʠʷ 

ʚʭʦʜʥʦʛʦ ʦʪʚʝʨʩʪʠʷ - 1,08 ʤĮ) ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʥʘ ʥʘʫʯʥʦʤ ʩʫʜʥʝ çɸʤʘʥʛʘʣʠʝʚ 

ɼʫʡʩʝʢʝʰè ʧʦ ʬʘʨʚʘʪʝʨʫ ʠ ʙʝʨʝʛʘʤ ʨʝʢʠ [2]. 

ɺʠʜʦʚʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʤʦʣʦʜʠ ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ 

ʦʧʨʝʜʝʣʠʪʝʣʶ ɸ.ʌ.ʂʦʙʣʠʮʢʦʡ [3]. ɺ ʨʘʥʥʠʝ ʵʢʩʧʝʜʠʮʠʦʥʥʳʝ ʚʳʝʟʜʳ ʠ ʚ 

ʩʦʚʨʝʤʝʥʥʳʝ ʛʦʜʳ ʦʙʩʣʝʜʦʚʘʥʠʝ 68 ʥʝʨʝʩʪʠʣʠʱ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 986 ʢʤ 

ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʤʦʪʦʨʥʦʡ ʣʦʜʢʝ ʄʘʩʪʝʨ- 540 ʠ ʥʘ ʥʘʫʯʥʦʤ ʩʫʜʥʝ çɸʤʘʥʛʘʣʠʝʚ 

ɼʫʡʩʝʢʝʰè. 

ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʥʝʨʝʩʪʠʣʠʱ ʦʧʨʝʜʝʣʷʣʠʩʴ ʧʦ ɸʪʣʘʩʫ 

ʥʝʨʝʩʪʠʣʠʱ ʦʩʝʪʨʦʚʳʭ ʨʳʙ 2004 ʛ. [4]. ʇʣʦʱʘʜʠ ʥʝʨʝʩʪʠʣʠʱ ʦʧʨʝʜʝʣʷʣʠʩʴ ʥʘ 

ʤʝʩʪʝ ʩ ʧʦʤʦʱʴʶ ʰʘʛʦʤʝʨʘ ʠ ʩʪʨʦʠʪʝʣʴʥʦʡ ʨʫʣʝʪʢʠ. ʉʦʩʪʦʷʥʠʝ ʥʝʨʝʩʪʠʣʠʱ: 

ʭʘʨʘʢʪʝʨ ʟʘʨʘʩʪʘʝʤʦʩʪʠ ʚʳʩʰʝʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʠ ʢʘʯʝʩʪʚʦ ʥʝʨʝʩʪʦʚʦʛʦ 

ʩʫʙʩʪʨʘʪʘ, ʦʧʨʝʜʝʣʷʣʠʩʴ ʚʠʟʫʘʣʴʥʦ.  

ʅʘ ʢʘʞʜʦʤ ʥʝʨʝʩʪʠʣʠʱʝ ʧʨʦʚʦʜʠʣʘʩʴ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʘʷ ʩʲʝʤʢʘ ʩ 

ʦʧʨʝʜʝʣʝʥʠʝʤ ʦʩʪʘʪʦʯʥʦʡ ʧʣʦʱʘʜʠ ʧʨʠ ʧʦʤʦʱʠ ʱʘʛʦʤʝʨʘ ʠ ʢʘʯʝʩʪʚʦ 

ʥʝʨʝʩʪʦʚʦʛʦ ʩʫʙʩʪʨʘʪʘ. ʄʝʩʪʦ ʨʘʩʧʦʣʦʞʝʥʠʝ ʥʝʨʝʩʪʠʣʠʱ ʦʧʨʝʜʝʣʷʣʠʩʴ ʧʦ GPS.  

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɽʩʪʝʩʪʚʝʥʥʦʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʦʩʝʪʨʦʚʳʭ ʚʠʜʦʚ ʨʳʙ ʧʨʦʠʩʭʦʜʠʣʦ ʚ 

ʫʩʣʦʚʠʷʭ ʩʦʢʨʘʱʝʥʠʷ, ʘ ʟʘʪʝʤ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʦʚ ʧʨʝʩʥʦʛʦ ʩʪʦʢʘ ʨʝʢʠ ɾʘʡʳʢ. 

ʂʦʣʝʙʘʥʠʝ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʙʘʩʩʝʡʥʝ ʧʦʚʣʠʷʣʦ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ 

ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʦʢʨʘʱʝʥʠʷ ʥʝʨʝʩʪʦʚʦʛʦ ʘʨʝʘʣʘ. ʋʯʠʪʳʚʘʷ 

ʟʥʘʯʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ 

ʦʩʝʪʨʦʚʳʭ ʚʠʜʦʚ ʨʳʙ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨ.ɾʘʡʳʢ ʧʨʦʚʦʜʠʣʠʩʴ ʝʞʝʛʦʜʥʦ. 

ʄʘʪʝʨʠʘʣʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʤʦʣʦʜʠ 

ʙʝʣʫʛʠ, ʦʩʝʪʨʘ ʠ ʩʝʚʨʶʛʠ ʧʨʦʠʩʭʦʜʠʣʦ ʫʞʝ ʩ 1997 ʛ [5], ʘ ʚ 2006 ʛʦʜʫ ʤʦʣʦʜʴ 

ʰʠʧʘ ʫʞʝ ʥʝ ʚʩʪʨʝʯʘʣʘʩʴ ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʨ. ɾʘʡʳʢ [6]. ʉʦʢʨʘʱʝʥʠʝ 

ʯʠʩʣʝʥʥʦʩʪʠ ʥʝʨʝʩʪʦʚʦʡ ʯʘʩʪʠ ʧʦʧʫʣʷʮʠʠ ʦʩʝʪʨʦʚʳʭ ʚʠʜʦʚ ʨʳʙ ʠ ʥʫʣʝʚʦʝ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʙʝʣʫʛʠ, ʦʩʝʪʨʘ ʠ ʰʠʧʘ ʧʨʠʚʝʣʠ ʢ ʚʳʥʫʞʜʝʥʥʦʡ ʤʝʨʝ ʦʙʲʷʚʠʪʴ 

ʩ 2010 ʛ ʤʦʨʘʪʦʨʠʡ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʡ ʣʦʚ ʚ ɾʘʡʳʢ-ʂʘʩʧʠʡʩʢʦʤ ʙʘʩʩʝʡʥʝ. 

ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʧʦʧʦʣʥʝʥʠʝ ʟʘʧʘʩʦʚ ʦʩʝʪʨʦʚʳʭ ʚʠʜʦʚ ʨʳʙ ʥʝ 

ʧʨʦʠʩʭʦʜʠʣʦ. ɺ ʵʪʠ ʛʦʜʳ ʧʦʢʘʪʥʘʷ ʤʠʛʨʘʮʠʷ ʙʝʣʫʛʠ, ʦʩʝʪʨʘ ʠ ʰʠʧʘ ʩ ʥʝʨʝʩʪʦʚʳʭ 

ʟʦʥ ʥʝ ʥʘʙʣʶʜʘʣʘʩʴ. ɺ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʣʠʰʠʣʘʩʴ ʤʝʩʪ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʨʘʟʤʥʦʞʝʥʠʷ ʩʝʚʨʶʛʘ.     
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ʇʨʦʚʦʜʠʤʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʨ. ɾʘʡʳʢ ʚ ʠʶʥʝ 

ʧʦʜʪʚʝʨʜʠʣʠ ʩʢʘʪ ʤʦʣʦʜʠ ʩʝʚʨʶʛʠ ʩ ʥʝʨʝʩʪʠʣʠʱ. ɺ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʦʜʠ ʚ ʙʠʤʪʨʘʣʝ ʥʘʩʯʠʪʳʚʘʣʦʩʴ 100-164 ʵʢʟ. (2013, 

2014 ʛʛ.)  ʤʝʥʴʰʝ ʚ 2011 ʛ ï 4 ʵʢʟ., ʠ ʚ 2012 ʛ. ʧʦʡʤʘʥ 1 ʵʢʟ. ɺ 2015 ʛ. ʚ ʨ.ɾʘʡʳʢ 

ʤʦʣʦʜʴ ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʥʝ ʦʙʥʘʨʫʞʝʥʘ. ɺ 2016 ʛʦʜʫ ʧʦʡʤʘʥʦ 64 ʵʢʟ. ʤʦʣʦʜʠ 

ʩʝʚʨʶʛʠ (ʨʘʟʤʝʨʘʤʠ ʦʪ 105 ʜʦ109 ʤʤ ʠ ʤʘʩʩʦʡ ʦʪ 20,0 ʜʦ 2620 ʤʛ) ɺ 2017 ʛ. ʚ ʨʝʢʝ 

ʦʙʥʘʨʫʞʝʥʦ 40 ʵʢʟ. ʤʦʣʦʜʠ ʩʝʚʨʶʛʠ (ʨʘʟʤʝʨʘʤʠ ʦʪ 30 ʜʦ 70 ʤʤ ʠ ʤʘʩʩʦʡ ʦʪ 3,2 

ʜʦ 1300 ʤʛ). ɺ 2018 ʛ. ʧʦʡʤʘʥʦ 54 ʵʢʟ. ʩʝʚʨʶʛʠ (ʨʘʟʤʝʨʘʤʠ ʦʪ 2 ʜʦ 5 ʩʤ, ʤʘʩʩʦʡ 

ʦʪ 0,5 ʜʦ 0,7 ʛ) ɺ 2019 ʛ. ʚ ʨ. ɾʘʡʳʢ ʤʦʣʦʜʴ ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʥʝ ʦʙʥʘʨʫʞʝʥʘ 

(ʨʠʩʫʥʦʢ 1). 
 

 
 

ʈʠʩʫʥʦʢ 1 ï ʋʣʦʚʳ ʤʦʣʦʜʠ ʩʝʚʨʶʛʠ ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʨ.ɾʘʡʳʢ 
 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʯʠʩʣʝʥʥʦʩʪʴ ʩʢʘʪʳʚʘʶʱʝʡʩʷ ʤʦʣʦʜʠ 

ʦʩʝʪʨʦʚʳʭ ʩ ʥʝʨʝʩʪʠʣʠʱ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʥʠʟʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʚʨʶʛʠ ʠ ʥʫʣʝʚʦʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʙʝʣʫʛʠ, ʦʩʝʪʨʘ ʠ ʰʠʧʘ, 

ʭʦʪʷ ʝʞʝʛʦʜʥʦ ʚʝʩʥʦʡ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʨʝʩʪʦʚʘʷ ʤʠʛʨʘʮʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʦʩʝʪʨʦʚʳʭ ʠʟ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʚ ʨ. ɾʘʡʳʢ. 

ʇʦʩʣʝ ʦʙʲʷʚʣʝʥʠʷ ʤʦʨʘʪʦʨʠʷ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʡ ʣʦʚ (2010 ʛ) ʧʨʠʦʨʠʪʝʪ 

ʧʦʣʫʯʠʣʠ ʥʘ ʫʣʦʚ ʦʩʝʪʨʦʚʳʭ ʚʠʜʦʚ ʨʳʙ ɸʪʳʨʘʫʩʢʠʝ ʦʩʝʪʨʦʚʳʝ ʨʳʙʦʚʦʜʥʳʝ 

ʟʘʚʦʜʳ ʜʣʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ. ɿʘʛʦʪʦʚʢʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʚ ʧʝʨʠʦʜ ʝʝ ʥʝʨʝʩʪʦʚʦʡ ʤʠʛʨʘʮʠʠ ʢ 

ʥʝʨʝʩʪʠʣʠʱʘʤ. ɿʘ ʧʝʨʠʦʜ ʩ 2010 ʛʦʜʘ ʧʦ 2019 ʛʛ. ʚ ʨʝʢʫ ʟʘʰʣʠ ʚʩʝ ʚʠʜʳ 

ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʰʠʧʘ ʠ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʙʝʣʫʛʠ (ʪʘʙʣʠʮʘ 1). 
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ʊʘʙʣʠʮʘ 1 ï ʋʣʦʚʳ ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʚ ʨ. ɾʘʡʳʢ ɸʪʳʨʘʫʩʢʠʤʠ ʦʩʝʪʨʦʚʦʜʥʳʤʠ 

ʨʳʙʦʚʦʜʥʳʤʠ ʟʘʚʦʜʘʤʠ (ʪ) 
 

ɻʦʜʳ 
ɺʠʜʳ ʦʩʝʪʨʦʚʳʭ ʨʳʙ 

ʀʪʦʛʦ 
ɹʝʣʫʛʘ ʈʫʩʩʢʠʡ  ʆʩʝʪʨ ʉʝʚʨʶʛʘ ʐʠʧ ʉʪʝʨʣʷʜʴ 

2010 0 0,058 1,392 0 0 1,45 

2011 0,704 0,193 1,566 0 0 2,463 

2012 0 0,208 2,502 0 0 2,71 

2013 0,276 0,200 1,724 0 0 2,2 

2014 0,935 0,140 0,589 0 0 1,664 

2015 0,125 0,277 1,378 0,009 0 1,378 

2016 0 0,280 1,068 0 0,019 1,367 

2017 0,251 0,375 1,265 0 0,179 1,91 

2018 0,100 0,255 1,129 0 0,020 1,504 

2019 0 0,191 1,1104 0,012 0,036 1,2494 
 

ʀʟ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʯʠʩʣʝʥʥʦʩʪʴ ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʚ 

ʫʣʦʚʘʭ ʥʝ ʫʚʝʣʠʯʠʣʘʩʴ, ʠ ʜʝʨʞʠʪʩʷ ʥʘ ʦʜʥʦʤ ʤʠʥʠʤʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʥʝ ʧʨʝʚʳʰʘʷ 

2,7 ʪʦʥʥ (2011 ʛ). ɺ 2019 ʛ.  

ʉʦʟʜʘʚʰʝʝʩʷ ʧʦʣʦʞʝʥʠʝ ʩʦ ʚʩʝʡ ʦʯʝʚʠʜʥʦʩʪʴʶ ʧʦʢʘʟʳʚʘʝʪ, ʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʧʨʦʙʣʝʤʫ ʠ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʩʦʢʨʘʱʝʥʠʝʤ ʯʠʩʣʝʥʥʦʩʪʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʦʩʝʪʨʦʚʳʭ ʤʠʛʨʠʨʫʶʱʠʭ ʠʟ ʤʦʨʷ ʚ ʨʝʢʫ ʢ ʤʝʩʪʘʤ ʥʝʨʝʩʪʠʣʠʱ ʠ ʥʘʨʫʰʝʥʠʝʤ 

ʫʩʣʦʚʠʡ ʥʝʨʝʩʪʘ ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʨʝʢʠ ɾʘʡʳʢ. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʣʝʪ (2010-2019 ʛʛ.) ʧʦʩʣʝ ʤʦʨʘʪʦʨʠʷ, 

ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʙʝʣʫʛʠ, ʦʩʝʪʨʘ ʠ ʰʠʧʘ ʥʝ ʜʦʰʣʠ ʜʦ ʤʝʩʪ ʥʝʨʝʩʪʠʣʠʱ ʠʣʠ 

ʚʳʣʦʚʣʝʥʳ ʚ ʮʝʣʷʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ, ʯʪʦ ʠ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʥʫʣʝʚʳʤ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦʤ ʵʪʠʭ ʚʠʜʦʚ ʨʳʙ. ɽʜʠʥʠʯʥʳʝ ʵʢʟʝʤʧʣʷʨʳ 

ʩʢʘʪʳʚʘʶʱʝʡʩʷ ʤʦʣʦʜʠ ʩʝʚʨʶʛʠ ʩ ʥʝʨʝʩʪʠʣʠʱ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʩʣʫʯʘʡʥʳʤ 

ʥʝʨʝʩʪʦʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʘ ʥʠʞʥʠʭ ʤʘʣʦʵʬʬʝʢʪʠʚʥʳʭ ʥʝʨʝʩʪʠʣʠʱʘʭ. 

ʉʦʙʩʪʚʝʥʥʦ ʧʦʧʦʣʥʝʥʠʝ ʟʘʧʘʩʦʚ ʦʩʝʪʨʦʚʳʭ ʚʠʜʦʚ ʨʳʙ ʦʪ ʝʩʪʝʩʪʚʝʥʥʦʡ ʤʦʣʦʜʠ 

ʥʝ ʧʨʦʠʩʭʦʜʠʣʦ ʠ ʥʝ ʦʞʠʜʘʝʪʩʷ.  

ɹʦʣʴʰʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʤʝʣʠ ʨʘʙʦʪʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʚʣʠʷʥʠʷ ʚʦʜʥʦʛʦ 

ʩʪʦʢʘ ʥʘ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʦʩʝʪʨʦʚʳʭ ʚʠʜʦʚ ʨʳʙ. ɽʱʝ ʚ ʨʘʥʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʘʚʪʦʨʘʤʠ ʇʝʩʝʨʠʜʠ ʅ.ɽ., ɿʘʭʘʨʦʚ ʉ.ʉ., ʊʘʨʘʙʨʠʥ ɸ.ɻ., ʇʝʩʝʨʠʜʠ ʅ.ɽ., 

ɻʦʥʯʘʨʦʚʘ ɻ.ʂ., ɿʘʭʘʨʦʚ ʉ.ʉ., ɹʦʢʦʚʘ ɽ.ɹ., ɹʦʣʴʰʦʚ ɸ.ɸ. ʨʘʙʦʪʳ ʙʳʣʠ 

ʧʦʩʚʷʱʝʥʳ ʚʣʠʷʥʠʶ ʚʦʜʥʦʩʪʠ ʨʝʢʠ ɾʘʡʳʢ ʥʘ ʩʦʩʪʦʷʥʠʝ ʦʩʝʪʨʦʚʳʭ ʚʠʜʦʚ ʨʳʙ 

[7-11]. 

ɸʥʘʣʠʟ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʮʝʥʢʝ ʩʦʩʪʦʷʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʥʝʨʝʩʪʘ ʩʢʣʘʜʳʚʘʣʠʩʴ 

ʚ ʧʝʨʠʦʜ ʚʳʩʦʢʠʭ ʫʨʦʚʥʝʡ ʚʦʜʳ ʚ ʨʝʢʝ ʦʪ 8,0 -12,5 ʢʤį/ʛʦʜ. ʅʘʠʙʦʣʝʝ ʥʠʟʢʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʧʨʦʠʩʭʦʜʠʣʘ ʚ ʤʘʣʦʚʦʜʥʳʝ ʛʦʜʳ 

ʜʦ 6,5 ʢʤį/ʛʦʜ. ɺ ʵʪʠ ʛʦʜʳ ʥʝʨʝʩʪ ʦʩʝʪʨʦʚʳʭ ʧʨʦʭʦʜʠʣ ʚ ʦʩʥʦʚʥʦʤ ʚ ʨʫʩʣʦʚʦʡ 

ʯʘʩʪʠ ʨʝʢʠ, ʪʘʢ ʢʘʢ ʙʝʨʝʛʦʚʳʝ ʥʝʨʝʩʪʠʣʠʱʘ ʟʘʪʘʧʣʠʚʘʣʠʩʴ ʪʦʣʴʢʦ ʥʘ 50%. 
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ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʚ ʵʪʠ ʛʦʜʳ 

ʩʦʢʨʘʱʘʣʘʩʴ ʚ 5-10 ʨʘʟ. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʧʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ 2006 ʛ. 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʩʘʤʳʡ ʥʠʟʢʠʡ ʚʦʜʥʳʡ ʩʪʦʢ ʨ. ɾʘʡʳʢ -3,5 ʢʤį/ʛʦʜ. (ʨʠʩʫʥʦʢ 2). 

ʇʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʚʦʟʨʘʩʪʘʥʠʝʤ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʝʩʪʝʩʪʚʝʥʥʦʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʦʩʝʪʨʦʚʳʭ ʨʳʙ. ɺ ʛʦʜʳ ʤʘʣʦʚʦʜʥʳʭ ʣʝʪ 

ʦʙʚʦʜʥʝʥʠʝ ʥʝʨʝʩʪʠʣʠʱ ʥʝ ʧʨʦʠʩʭʦʜʠʣʦ. 
 

 
 

ʈʠʩʫʥʦʢ 2 ï ʄʥʦʛʦʣʝʪʥʠʝ ʢʦʣʝʙʘʥʠʷ ʚʦʜʥʦʛʦ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʨ.ɾʘʡʳʢ 
 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʣʠʪʦʬʠʣʴʥʳʝ ʦʩʝʪʨʦʚʳʝ ʨʳʙʳ ʥʝʨʝʩʪʷʪʩʷ ʥʘ ʫʯʘʩʪʢʘʭ ʨʝʢʠ 

ʩ ʪʨʘʥʟʠʪʥʳʤ ʪʝʯʝʥʠʝʤ ʠ ʢʘʤʝʥʠʩʪʳʤʠ ʛʨʫʥʪʘʤʠ. ʂ ɻʪʦʤʫ ʚʨʝʤʝʥʠ ʙʝʨʝʛʦʚʳʝ 

ʥʝʨʝʩʪʠʣʠʱʘ ʫʪʨʘʪʠʣʠ ʩʚʦʝ ʟʥʘʯʝʥʠʷ ʠʟ-ʟʘ ʧʦʪʝʨʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʥʝʨʝʩʪʦʚʦʛʦ 

ʩʫʙʩʪʨʘʪʘ (ʟʘʨʦʩʣʠ ʪʨʘʚʦʡ ʠ ʟʘʠʣʠʣʠʩʴ ʠʣʦʤ). 

ʊʘʢʠʝ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʟʦʰʣʠ ʚ ʧʝʨʠʦʜ ʩʦʢʨʘʱʝʥʠʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʩʪʦʷʥʠʷ ʧʘʚʦʜʢʦʚʳʭ ʚʦʜ ʚ ʨ.ɾʘʡʳʢ. ʉ 2006 ʛ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʘʚʦʜʢʘ 

ʩʦʢʨʘʪʠʣʘʩʴ ʚ ʩʪʦʨʦʥʫ ʫʤʝʥʴʰʝʥʠʷ ʜʦ 30 ʩʫʪʦʢ, ʘ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʠ ʜʦ 20 ʩʫʪʦʢ 

(2018 ʛ.), ʯʪʦ ʩʯʠʪʘʝʪʩʷ ʥʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ ʚ ʧʝʨʠʦʜ ʨʘʥʥʝʛʦ ʵʤʙʨʠʦʛʝʥʝʟʘ. 

ɽʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ ʥʝʨʝʩʪ ʩʝʚʨʶʛʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ 25Áʉ, ʪʦ ʢ 

ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʫʨʦʚʝʥʴ ʚʦʜʳ ʧʘʜʘʝʪ ʚ ʨʝʢʝ ʠ ʙʝʨʝʛʦʚʳʝ ʥʝʨʝʩʪʠʣʠʱʘ ʦʛʦʣʷʶʪʩʷ 

ʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʜʫʢʪʠʚʥʳʤʠ ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʝʨʝʩʪʘ 

ʦʩʝʪʨʦʚʳʭ ʩʥʠʞʘʣʘʩʴ (ʨʠʩʫʥʦʢ 3). 
 

 
 

ʈʠʩʫʥʦʢ 3 - ʄʥʦʛʦʣʝʪʥʠʝ ʢʦʣʝʙʘʥʠʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʪʦʷʥʠʷ ʧʘʚʦʜʢʦʚʳʭ 

ʚʦʜ ʚ ʨ. ɾʘʡʳʢ 
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ʅʘʯʠʥʘʷ ʩ 2010 ʛʦʜʘ ʥʝʨʝʩʪʠʣʠʱʘ ʦʩʝʪʨʦʚʳʭ ʚʠʜʦʚ ʨʳʙ ʧʝʨʝʩʪʘʣʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ. ɼʘʥʥʳʝ ʧʨʦʚʝʜʝʥʥʦʡ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʥʝʨʝʩʪʠʣʠʱ ʦʩʝʪʨʦʚʳʭ 

ʨʳʙ ʚ 2010 ʛ. ʧʦʜʪʚʝʨʜʠʣʠ, ʯʪʦ ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʨ.ɾʘʡʳʢ ʚ ʧʨʝʜʝʣʘʭ 

ɸʪʳʨʘʫʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 273 ʢʤ ʥʘ 15 ʙʝʨʝʛʦʚʳʭ ʥʝʨʝʩʪʠʣʠʱʘʭ 

ʛʨʫʥʪʳ ʧʦ ʩʦʩʪʘʚʫ ʥʝʢʘʯʝʩʪʚʝʥʥʳʝ ï ʠʣʦʚʳʝ, ʘ ʧʦʚʝʨʭʥʦʩʪʴ ʥʝʨʝʩʪʠʣʠʱ 

ʧʦʣʥʦʩʪʴʶ ʟʘʨʦʩʣʘ ʚʳʩʰʝʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ.  
 

 
 

ʈʠʩʫʥʦʢ 4- ɹʝʨʝʛʦʚʦʝ ʥʝʨʝʩʪʠʣʠʱʝ ʟʘʨʦʩʣʦ ʪʨʘʚʦʡ, 2016 ʛ. 
 

 
 

ʈʠʩʫʥʦʢ 5 - ɹʝʨʝʛʦʚʦʝ ʥʝʨʝʩʪʠʣʠʱʝ ʟʘʠʣʠʣʦʩʴ, 2016ʛ. 
 

ɹʦʣʝʝ ʜʝʪʘʣʴʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʥʝʨʝʩʪʠʣʠʱ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʥʘʤʠ ʚ 2015-

2017 ʛʛ. ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʠʟ 68 ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʝʨʝʩʪʠʣʠʱ ʤʦʛʫʪ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ 6 ʥʝʨʝʩʪʠʣʠʱ, ʪ.ʝ. ʥʘ ʦʩʪʘʚʰʠʭʩʷ ʙʝʨʝʛʦʚʳʭ ʥʝʨʝʩʪʠʣʠʱʘʭ 

ʯʘʩʪʠʯʥʦ ʩʦʭʨʘʥʠʣʩʷ ʥʝʨʝʩʪʦʚʳʡ ʩʫʙʩʪʨʘʪ (ʧʝʩʦʢ, ʤʝʣʢʘʷ ʛʘʣʴʢʘ) ʜʣʷ ʩʝʚʨʶʛʠ ʠ 

ʦʩʝʪʨʘ.  

ʋʯʠʪʳʚʘʷ ʟʥʘʯʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʦʩʝʪʨʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʜʦʣʞʘʶʪʩʷ ʠ ʧʨʦʚʦʜʷʪʩʷ 

ʝʞʝʛʦʜʥʦ. 

ʉʦʟʜʘʚʰʝʝʩʷ ʧʦʣʦʞʝʥʠʝ ʩʦ ʚʩʝʡ ʦʯʝʚʠʜʥʦʩʪʴʶ ʧʦʢʘʟʳʚʘʝʪ, ʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʧʨʦʙʣʝʤʫ ʥʫʣʝʚʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʨ. ɾʘʡʳʢ, ʯʪʦ ʚʳʟʳʚʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʥʷʪʠʷ ʤʝʨ ʧʦ ʩʦʟʜʘʥʠʶ ʫʩʣʦʚʠʡ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʥʝʨʝʩʪʘ 

ʦʩʝʪʨʦʚʳʭ ʚʠʜʦʚ ʨʳʙ.  

ɺ ʵʪʦʡ ʩʚʷʟʠ ʚ 2017 ʛ. ʩʦʩʪʘʚʣʝʥ ʥʦʚʳʡ ʘʪʣʘʩ ʥʝʨʝʩʪʠʣʠʱ ʦʩʝʪʨʦʚʳʭ ʚʠʜʦʚ 

ʨʳʙ ʛʜʝ ʦʪʨʘʞʝʥʳ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ  ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʥʝʨʝʩʪʠʣʠʱ 
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ʠ ʤʝʣʠʦʨʘʪʠʚʥʳʤ ʨʘʙʦʪʘʤ ʥʘ ʥʝʨʝʩʪʠʣʠʱʘʭ ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʨ.ɾʘʡʳʢ ʧʦʜ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ʀʩʙʝʢʦʚʘ ʂ.ɹ., ʛʝʥʝʨʘʣʴʥʦʛʦ ʜʠʨʝʢʪʦʨʘ ʊʆʆ çʅʘʫʯʥʦ ï

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʝʥʪʨʘè ʠ ɸʩʳʣʙʝʢʦʚʦʡ ʉ.ɾ., ʟʘʤʝʩʪʠʪʝʣʷ ʛʝʥʝʨʘʣʴʥʦʛʦ 

ʜʠʨʝʢʪʦʨʘ ʊʆʆ çʅʘʫʯʥʦïʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʝʥʪʨʘè.  

ɸʚʪʦʨʦʤ ʂʠʤ ɸ.ʀ. ʨʘʟʨʘʙʦʪʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʥʝʜʨʝʥʠʶ ʧʘʪʝʥʪʥʳʭ 

ʨʘʟʨʘʙʦʪʦʢ ʚ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ 

ʦʩʝʪʨʦʚʳʭ ʚʠʜʦʚ ʨʳʙ ʨʝʢʠ ɾʘʡʳʢ (ʋʨʘʣ). ʇʘʪʝʥʪʥʘʷ ʨʘʟʨʘʙʦʪʢʘ çʀʩʢʫʩʩʪʚʝʥʥʦʝ 

ʥʝʨʝʩʪʠʣʠʱʝ ʜʣʷ ʦʩʝʪʨʦʚʳʭ ʨʳʙè. ʇʘʪʝʥʪʥʘʷ ʨʘʟʨʘʙʦʪʢʘ çʋʩʪʨʦʡʩʪʚʦ ʜʣʷ 

ʠʥʢʫʙʘʮʠʠ ʦʧʣʦʜʦʪʚʦʨʝʥʥʦʡ ʠʢʨʳ ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʚ ʧʨʠʨʦʜʥʳʭ ʚʦʜʥʳʭ 

ʫʩʣʦʚʠʷʭè. 

ɿʘʢʣʶʯʝʥʠʝ 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʘʥʘʣʠʟʘ ʤʥʦʛʦʣʝʪʥʝʛʦ 

ʤʘʪʝʨʠʘʣʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʨ. ɾʘʡʳʢ ʥʘʨʫʰʝʥ 

ʥʦʨʤʘʣʴʥʳʡ ʮʠʢʣ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʦʩʝʪʨʦʚʳʭ ʚʠʜʦʚ ʨʳʙ. ɺʳʷʚʣʝʥʦ, ʯʪʦ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤ ʨ. ɾʘʡʳʢ ʦʢʘʟʘʣ ʚʣʠʷʥʠʝ ʥʘ ʩʦʢʨʘʱʝʥʠʝ ʧʣʦʱʘʜʠ 

ʵʬʬʝʢʪʠʚʥʳʭ ʥʝʨʝʩʪʠʣʠʱ ʠ ʧʦʪʝʨʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʥʝʨʝʩʪʦʚʦʛʦ ʩʫʙʩʪʨʘʪʘ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʨʦʠʟʦʰʣʦ ʥʫʣʝʚʦʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʦʩʝʪʨʦʚʳʭ ʦʩʦʙʝʥʥʦ ʵʪʦ 

ʢʦʩʥʫʣʦʩʴ ʙʝʣʫʛʠ, ʦʩʝʪʨʘ ʠ ʰʠʧʘ. ʅʘ ʤʠʥʠʤʘʣʴʥʦʤ ʫʨʦʚʥʝ ʩʦʭʨʘʥʠʣʘʩʴ 

ʥʝʨʝʩʪʦʚʘʷ ʤʠʛʨʘʮʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʝʚʨʶʛʠ ʥʘ ʥʠʞʥʠʝ ʥʝʨʝʩʪʠʣʠʱʘ 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ 100-200 ʢʤ ʦʪ ʤʦʨʷ. ʆʜʥʘʢʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʥʝʨʝʩʪʠʣʠʱ ʧʨʠʚʝʣʦ ʢ ʥʠʟʢʦʡ ʚʳʞʠʚʘʝʤʦʩʪʴ ʤʦʣʦʜʠ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʩʤʦʪʨʷ, ʥʘ ʟʘʧʨʝʪ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʚʳʣʦʚʘ ʦʩʝʪʨʦʚʳʭ 

ʚʠʜʦʚ ʨʳʙ ʧʦʧʦʣʥʝʥʠʷ ʟʘʧʘʩʦʚ ʦʩʝʪʨʦʚʳʭ ʨʳʙ, ʥʝ ʧʨʦʠʩʭʦʜʠʪ 

ʇʦʵʪʦʤʫ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʧʨʠʥʷʪʠʷ ʤʝʨ ʧʦ ʩʦʭʨʘʥʝʥʠʶ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʦʧʫʣʷʮʠʠ ʦʩʝʪʨʦʚʳʭ ʚʠʜʦʚ ʨʳʙ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʫʩʣʦʚʠʡ ʥʝʨʝʩʪʘ.  

ɺ ʵʪʦʡ ʩʚʷʟʠ ʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ: 

ɺ ʟʘʪʦʧʣʷʝʤʦʡ ʚ ʧʘʚʦʜʦʢ ʙʝʨʝʛʦʚʦʡ ʯʘʩʪʠ ʥʝʨʝʩʪʠʣʠʱ (ʧʣʷʞʠ) ʥʘ ʧʝʨʠʦʜ 

ʚʝʩʝʥʥʝʛʦ ʥʝʨʝʩʪʘ (ʘʧʨʝʣʴ-ʤʘʡ) ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʚʨʝʤʝʥʥʳʝ ʩʲʝʤʥʳʝ ʥʝʨʝʩʪʦʚʳʝ 

ʧʦʣʷ, ʠʟ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʨʫʣʦʥʥʦʛʦ ʧʦʢʨʳʪʠʷ ʩ ʢʘʤʝʥʠʩʪʳʤ ʩʫʙʩʪʨʘʪʦʤ. ʆʥʠ 

ʜʦʣʞʥʳ ʤʦʥʪʠʨʦʚʘʪʴʩʷ ʩʨʘʟʫ ʧʦʩʣʝ ʣʝʜʦʩʪʘʚʘ, ʠ ʩʥʠʤʘʪʴʩʷ ʧʦʩʣʝ ʧʘʚʦʜʢʘ.  
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THE ALL OF THE DOOVES OF THE FULL FREE SPORTS IN R . JAIK  

Bokova E.B. 

 

ʈʝʟʶʤʝ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʦʙʦʙʱʝʥʳ ʤʥʦʛʦʣʝʪʥʠʝ ʤʘʪʝʨʠʘʣʳ ʧʦ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʣʫʧʨʦʭʦʜʥʳʭ ʚʠʜʦʚ ʨʳʙ ʚ 

ʨ.ɾʘʡʳʢ. 

ʇʦʢʘʟʘʥʳ ʤʥʦʛʦʣʝʪʥʠʝ ʜʘʥʥʳʝ ʧʦ ʚʠʜʦʚʦʤʫ ʩʦʩʪʘʚʫ ʤʦʣʦʜʠ 

ʧʦʣʫʧʨʦʭʦʜʥʳʭ ʚʠʜʦʚ ʨʳʙ ʨ.ɾʘʡʳʢ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʩʦʙʩʪʚʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʝʝʪʩʷ ʚʳʚʦʜ, ʯʪʦ ʧʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʤʦʣʦʜʠ ʝʞʝʛʦʜʥʦ 

ʤʝʥʷʣʦʩʴ ʠ ʚʤʝʩʪʝ ʩ ʪʝʤ ʩʦʢʨʘʪʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʤʦʣʦʜʠ ʨʳʙ. ɺʳʷʚʣʝʥʦ, 

ʯʪʦ ʩʦʭʨʘʥʠʣʦʩʴ ʝʩʪʝʩʪʚʝʥʥʦʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʦʛʦ, 

ʝʞʝʛʦʜʥʦ ʠʩʩʣʝʜʫʝʪʩʷ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʩʢʘʪʳʚʘʶʱʝʡʩʷ ʤʦʣʦʜʠ 

ʩ ʥʝʨʝʩʪʠʣʠʱ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʣʦʜʴ, ʧʦʣʫʧʨʦʭʦʜʥʳʝ, ʚʠʜʦʚʦʝ ʠ ʧʨʦʮʝʥʪʥʦʝ 

ʩʦʦʪʥʦʰʝʥʠʝ. 

 

Summary. This work summarizes the long-term materials on the effectiveness of 

natural reproduction of semi-passable fish species in the yayik region. 

Perennial data on the species composition of young semi-passable fish species 

of the r. Jayyk are shown. Based on the results of their own research, it is concluded 

that the percentage of young fish has changed annually and at the same time the 

number of species of young fish has decreased. It has been revealed that natural 

reproduction has been preserved, the effectiveness of which is annually investigated 

and determined by the number of young people rolling down from spawning grounds. 

Keywords:  young, semi-passable, species and percentage. 
 

ɺʚʝʜʝʥʠʝ 

ɽʩʪʝʩʪʚʝʥʥʦʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʧʦʣʫʧʨʦʭʦʜʥʳʭ ʚʠʜʦʚ ʨʳʙ ʚ ʨ.ɾʘʡʳʢ ʚ 

ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʨ. ɾʘʡʳʢ, ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʞʠʟʥʝʩʪʦʡʢʦʩʪʴ 

ʤʦʣʦʜʠ ʚ ʧʝʨʠʦʜ ʝʝ ʨʦʩʪʘ, ʘ ʪʘʢʞʝ ʚʳʞʠʚʘʝʤʦʩʪʴ ʥʘ ʧʝʨʚʦʤ ʛʦʜʫ ʚ ʤʦʨʝ 

ʦʧʨʝʜʝʣʷʶʪ ʧʦʧʦʣʥʝʥʠʝ ʧʨʦʤʳʩʣʦʚʳʭ ʚʠʜʦʚ ʨʳʙ ʚ ʂʘʩʧʠʡʩʢʦʤ ʤʦʨʝ. ʆʩʥʦʚʥʦʝ 

ʧʦʧʦʣʥʝʥʠʝ ʟʘʧʘʩʦʚ ʧʦʣʫʧʨʦʭʦʜʥʳʭ ʨʳʙ ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʫʨʦʞʘʡʥʳʭ ʧʦʢʦʣʝʥʠʡ. 
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ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥ ʤʘʪʝʨʠʘʣ, ʩʦʙʨʘʥʥʳʡ ʚ ʜʝʣʴʪʝ ʨ.ɾʘʡʳʢ 

ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 64 ʢʤ ʦʪ ʧʨʝʜʫʩʪʴʝʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʉʢʘʪʳʚʘʶʱʫʶʩʷ ʤʦʣʦʜʴ 

ʦʪʣʘʚʣʠʚʘʣʠ ʙʠʤʪʨʘʣʦʤ, ʧʣʦʱʘʜʴ ʟʘʭʚʘʪʘ 1,08 ʤĮ ʧʦ ʬʘʨʚʘʪʝʨʫ ʠ ʙʝʨʝʛʘʤ ʨʝʢʠ. 

ʉʦʙʨʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʯʘʩʪʠʯʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ (ʦʧʨʝʜʝʣʝʥ 

ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʠ ʧʦʜʩʯʠʪʘʥʦ ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʦʜʠ), ʟʘʪʝʤ ʤʦʣʦʜʴ ʬʠʢʩʠʨʦʚʘʣʘʩʴ 

4% - ʬʦʨʤʘʣʠʥʦʤ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʢʘʤʝʨʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ. ɺʠʜʦʚʫʶ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʤʦʣʦʜʠ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ɸ.ʌ.ʂʦʙʣʠʮʢʦʡ (1981) [1]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɸʥʘʣʠʟ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʨ.ɾʘʡʳʢ ʧʦ ʩʢʘʪʫ ʤʦʣʦʜʠ 

ʧʦʣʫʧʨʦʭʦʜʥʳʭ ʚʠʜʦʚ ʨʳʙ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʦʠʟʦʰʣʦ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ. 

ʊʘʢʠʝ ʠʟʤʝʥʝʥʠʷ ʩʚʷʟʘʥʳ ʩ ʚʦʜʥʦʩʪʴʶ ʨʝʢʠ ʚ ʧʝʨʠʦʜ ʧʦʣʦʚʦʜʴʷ, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʠ ʩʧʘʜʘ ʧʦʣʳʭ ʚʦʜ. ʉʨʦʢʠ ʩʧʘʜʘ ʫʨʦʚʥʝʡ ʚʦʜʳ ʦʧʨʝʜʝʣʷʶʪ 

ʥʝ ʪʦʣʴʢʦ ʥʝʨʝʩʪʦʚʳʝ ʠ ʥʘʛʫʣʴʥʳʝ ʧʣʦʱʘʜʠ, ʥʦ ʠ ʩʨʦʢʠ ʟʘʭʦʜʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, 

ʘ ʪʘʢʞʝ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʦʣʦʜʠ ʧʦ ʚʠʜʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ.  

ɽʱʝ ʚ ʨʘʥʥʠʝ ʛʦʜʳ (1982 -1985 ʛʛ.)  ʧʨʦʚʦʜʠʣʩʷ ʘʥʘʣʠʟ ʫʨʦʞʘʡʥʳʭ ʠ 

ʥʝʫʨʦʞʘʡʥʳʭ ʧʦʢʦʣʝʥʠʡ ʩʚʷʟʘʥʥʳʝ ʩ ʦʙʲʝʤʦʤ ʚʦʜʥʦʛʦ ʩʪʦʢʘ ʨʝʢʠ ɾʘʡʳʢ. ɺ 

ʤʥʦʛʦʚʦʜʥʳʝ ʛʦʜʳ ʩ ʦʙʲʝʤʦʤ ʚʦʜʥʦʛʦ ʩʪʦʢʘ (9,5 8,6 ʢʤį/ʛʦʜ ʩʢʘʪ ʤʦʣʦʜʠ 

ʧʨʦʭʦʜʠʣ ʠʥʪʝʥʩʠʚʥʦ. ʇʘʚʦʜʦʢ ʧʨʦʜʦʣʞʘʣʩʷ 60 ʜʥʝʡ, ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ 

ʥʝʨʝʩʪʦʚʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʩʦʟʜʘʚʘʣʠ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʥʝʨʝʩʪʘ 

ʧʨʦʤʳʩʣʦʚʳʭ ʚʠʜʦʚ ʨʳʙ [2]. ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʤʦʣʦʜʠ ʫʚʝʣʠʯʠʚʘʣʩʷ ʠ ʦʩʦʙʝʥʥʦ 

ʵʪʦ ʙʳʣʦ ʟʘʤʝʪʥʦ ʚ ʤʥʦʛʦʚʦʜʥʳʡ 1999 ʛ. [3].  ʄʦʣʦʜʴ ʯʝʭʦʥʠ, ʠ ʩʫʜʘʢʘ 

ʨʘʩʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʚʩʝʡ ʪʦʣʱʝ ʚʦʜʳ, ʞʝʨʝʭ ʧʦ ʙʝʨʝʛʘʤ ʨʝʢʠ, ʤʦʣʦʜʴ ʚʦʙʣʳ ʠ 

ʣʝʱʘ, ʩʘʟʘʥʘ, ʩʦʤʘ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʥʘ ʤʝʣʢʦʚʦʜʴʷʭ. 

ɺ ʤʘʣʦʚʦʜʥʦʤ 1984 ʛ. (3,85 ʢʤį/ ʛʦʜ) ʥʝʨʝʩʪʠʣʠʱʘ ʧʦʯʪʠ ʥʝ ʟʘʣʠʚʘʣʠʩʴ, 

ʩʨʦʢʠ ʧʦʜʲʝʤ ʧʘʚʦʜʢʘ ʩʦʢʨʘʪʠʣʠʩʴ ʜʦ 9 ʜʥʝʡ, ʯʪʦ ʠ ʧʦʚʣʠʷʣʦ ʥʘ ʩʦʢʨʘʱʝʥʠʝ 

ʥʝʨʝʩʪʦʚʳʭ ʠ ʥʘʛʫʣʴʥʳʭ ʧʣʦʱʘʜʝʡ, ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʚʳʞʠʚʘʝʤʦʩʪʴ ʤʦʣʦʜʠ 

ʨʝʟʢʦ ʩʥʠʞʘʣʘʩʴ, ʩʦʢʨʘʱʘʣʩʷ ʠ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʤʦʣʦʜʠ. ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ 

ʩʪʨʫʢʪʫʨʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʤʦʣʦʜʠ ʚ ʨʝʢʝ ʤʝʥʷʣʘʩʴ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʥʝʧʦʩʪʦʷʥʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʠ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʨʝʢʝ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʨʘʟʤʥʦʞʝʥʠʝ ʨʳʙ ʧʨʦʠʩʭʦʜʠʪ ʚʳʰʝ ʧʨʦʤʳʩʣʦʚʦʡ ʟʦʥʳ ʚ 100-

150 ʢʤ ʦʪ ʧʨʝʜʫʩʪʴʷ ʚ ʟʘʪʦʥʘʭ, ʩʪʘʨʠʮʘʭ ʠ ʥʘ ʤʝʣʢʦʚʦʜʴʷʭ ʨʝʢʠ. ʇʦʩʣʝ ʥʝʨʝʩʪʘ 

ʤʦʣʦʜʴ ʫʩʧʝʚʘʝʪ ʩʦʡʪʠ ʩ ʥʝʨʝʩʪʠʣʠʱ ʚ ʨʫʩʣʦʚʫʶ ʯʘʩʪʴ ʨʝʢʠ, ʘ ʪʘ ʯʘʩʪʴ ʤʦʣʦʜʠ, 

ʢʦʪʦʨʘʷ ʥʝ ʫʩʧʝʣʘ ʩʦʡʪʠ ʚʤʝʩʪʝ ʩ ʧʘʚʦʜʢʦʤ ï ʧʦʛʠʙʘʝʪ ʥʘ ʦʙʝʟʚʦʞʝʥʥʳʭ ʙʝʨʝʛʘʭ. 

ɺ ʛ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ (2015-2019) ʥʘʙʣʶʜʘʣʩʷ ʥʝʫʩʪʦʡʯʠʚʳʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ 

ʨʝʞʠʤ ʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʨ.ɾʘʡʳʢ (ʨʠʩʫʥʢʠ 1,2). 
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ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʢʦʣʝʙʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʚ ʨ.ɾʘʡʳʢ ʧʦ 

ʤʝʩʷʮʘʤ ʟʘ ʧʝʨʠʦʜʳ ʩ 2015-2019 ʛʛ. 
 

 
 

ʈʠʩʫʥʦʢ 2 ï ɼʠʥʘʤʠʢʘ ʢʦʣʝʙʘʥʠʡ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʨ.ɾʘʡʳʢ ʟʘ ʧʝʨʠʦʜʳ 

2015 2019 ʛʛ. 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʦʣʦʜʴ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʚʠʜʘ ʨʳʙ, ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʚʩʪʨʝʯʘʶʱʘʷʩʷ ʚ ʨʝʢʝ, ʠʤʝʝʪ ʨʘʟʥʳʝ ʩʨʦʢʠ ʤʠʛʨʘʮʠʠ, ʨʘʟʤʝʨʳ ʠ ʤʘʩʩʫ ʠ 

ʥʘʭʦʜʠʪʩʷ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ ɺ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʤʦʣʦʜʴ ʥʝʢʦʪʦʨʳʭ ʨʳʙ 

ʚʦʦʙʱʝ ʥʝ ʚʩʪʨʝʯʘʣʘʩʴ ʚ ʨʝʢʝ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʝʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʥʘ ʨʘʟʣʠʯʥʳʝ 

ʫʯʘʩʪʢʠ ʨʝʢʠ ʩ ʧʦʜʚʦʜʥʦʡ ʠ ʥʘʜʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ.   

ɸʥʘʣʠʟ ʤʥʦʛʦʣʝʪʥʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʚʠʜʦʚʦʤʫ ʩʦʩʪʘʚʫ ʤʦʣʦʜʠ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʥʘ ʧʨʦʪʷʞʝʥʠʠ 10 ʣʝʪ ʩ 2003 ʛ. ʧʦ 2013 ʛ. ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʩʢʘʪʳʚʘʶʱʝʡʩʷ ʤʦʣʦʜʠ 

ʧʦʣʫʧʨʦʭʦʜʥʳʭ ʚʠʜʦʚ ʨʳʙ ʚ ʨ. ɾʘʡʳʢ ʥʝ ʤʝʥʷʣʩʷ ï ʙʝʣʦʛʣʘʟʢʘ, ʣʝʱ, ʩʫʜʘʢ, 

ʞʝʨʝʭ, ʯʝʭʦʥʴ, ʩʦʤ, ʩʘʟʘʥ, ʚʦʙʣʘ [4]. 

ɺ 2014 ʛ ʚ ʨ. ɾʘʡʳʢ ʥʘʩʯʠʪʳʚʘʣʦʩʴ ʜʦ 8 ʚʠʜʦʚ ʤʦʣʦʜʠ ʧʦʣʫʧʨʦʭʦʜʥʳʭ ʨʳʙ. 

ɺ ʫʣʦʚʘʭ ʙʠʤʪʨʘʣʘ ʟʘʣʘʚʣʠʚʘʣʠʩʴ ʚʩʝ ʚʠʜʳ ʤʦʣʦʜʠ ʠ ʙʝʣʦʛʣʘʟʢʘ (ʨʠʩʫʥʦʢ 3). 
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ʈʠʩʫʥʦʢ 3 - ɺʠʜʦʚʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʤʦʣʦʜʠ ʧʦʣʫʧʨʦʭʦʜʥʳʭ ʨʳʙ ʚ 2014 ʛ. (ʚ 

ʧʨʦʮʝʥʪʘʭ) (1 ï ʚʦʙʣʘ, 2 ï ʣʝʱ, 3 ï ʙʝʣʦʛʣʘʟʢʘ, 4 ï ʯʝʭʦʥʴ, 5 ï ʩʫʜʘʢ, 6 ï ʩʦʤ, 7 ï 

ʩʘʟʘʥ, 8 ï ʞʝʨʝʭ) 

 

ɺ 2015 ʛʦʜʫ ʪʘʢʞʝ ʥʘʩʯʠʪʳʚʘʣʦʩʴ 8 ʚʠʜʦʚ ʤʦʣʦʜʠ, ʦʜʥʘʢʦ ʧʨʦʮʝʥʪʥʦʝ 

ʩʦʦʪʥʦʰʝʥʠʝ ʤʦʣʦʜʠ ʠʟʤʝʥʠʣʦʩʴ. ɺ ʦʙʱʝʤ ʩʧʠʩʢʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʤʦʣʦʜʠ ʚ 

ʫʣʦʚʘʭ ʙʠʤʪʨʘʣʘ ʥʝ ʦʙʥʘʨʫʞʝʥʘ ʞʝʨʝʭ (ʨʠʩʫʥʦʢ 4). 
 

 
 

ʈʠʩʫʥʦʢ 4 ï ɺʠʜʦʚʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʤʦʣʦʜʠ ʧʦʣʫʧʨʦʭʦʜʥʳʭ ʨʳʙ ʚ ʨ. ɾʘʡʳʢ ʚ 

2015 ʛ. (%) 

 

ɺ 2016 ʛ. ʠ 2017 ʛ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʤʦʣʦʜʠ ʦʩʪʘʚʘʣʩʷ ʥʘ ʫʨʦʚʥʝ 2015 ʛ. ɺ 

ʫʣʦʚʘʭ ʙʠʤʪʨʘʣʘ ʜʦʤʠʥʠʨʦʚʘʣʘ ʤʦʣʦʜʴ ʚʦʙʣʳ (ʨʠʩʫʥʦʢ 5). 
 

 
 

ʈʠʩʫʥʦʢ 5 ï ɺʠʜʦʚʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʤʦʣʦʜʠ ʧʦʣʫʧʨʦʭʦʜʥʳʭ ʨʳʙ ʚ ʨ.ɾʘʡʳʢ ʚ 

2016 ʛ. (%) 
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ɺ 2018 ʛ. ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʤʦʣʦʜʠ ʩʦʢʨʘʪʠʣʩʷ ʜʦ 6 ʚʠʜʦʚ. ɺ ʨʝʢʝ ʥʝ 

ʦʙʥʘʨʫʞʝʥʳ ʤʦʣʦʜʴ ʩʦʤʘ ʠ ʩʘʟʘʥʘ. ɺ 2019 ʛ. ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʤʦʣʦʜʠ 

ʧʦʣʫʧʨʦʭʦʜʥʳʭ ʩʦʢʨʘʪʠʣʩʷ ʜʦ 4 ʚʠʜʦʚ. ɺ ʫʣʦʚʘʭ ʙʠʤʪʨʘʣʘ ʜʦʤʠʥʠʨʦʚʘʣʠ 

ʙʝʣʦʛʣʘʟʢʘ ï 47,0%, ʠ ʚʦʙʣʘ ï 33,9%, ʤʝʥʴʰʝ ʣʝʱ ï 13,2%, ʠ ʞʝʨʝʭ ï 5,5% 

(ʨʠʩʫʥʦʢ 6). 

 

ʈʠʩʫʥʦʢ 6 - ʇʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʤʦʣʦʜʠ ʧʦʣʫʧʨʦʭʦʜʥʳʭ ʚʠʜʦʚ ʨʳʙ ʚ 

ʨ.ɾʘʡʳʢ ʚ 2019 ʛ. 

 

ʊʘʢʦʝ ʨʝʟʢʦʝ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʤʦʣʦʜʠ ʚ ʨʝʢʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʧʦʩʣʝʜʥʠʝ 2 ʛʦʜʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʩʣʦʚʠʷ ʨʘʟʤʥʦʞʝʥʠʷ 

ʧʦʣʫʧʨʦʭʦʜʥʳʭ ʚʠʜʦʚ ʨʳʙ ʚ ʨ. ɾʘʡʳʢ ʩʢʣʘʜʳʚʘʣʠʩʴ ʧʦ ʨʘʟʥʦʤʫ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʠ ʠʟʤʝʥʷʣʦʩʴ ʚʠʜʦʚʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʤʦʣʦʜʠ ʚ ʨʝʢʝ. ɺ ʵʪʠ ʛʦʜʳ ʦʙʚʦʜʥʝʥʠʝ 

ʥʝʨʝʩʪʠʣʠʱ ʧʨʦʠʩʭʦʜʠʣʦ ʥʝ ʧʦʣʥʦʩʪʴʶ, ʠ ʨʘʥʥʠʡ ʩʧʘʜ ʫʨʦʚʥʷ ʚʦʜʳ ʧʨʠʚʝʣʠ ʢ 

ʩʦʢʨʘʱʝʥʠʶ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʤʦʣʦʜʠ ʧʦʣʫʧʨʦʭʦʜʥʳʭ ʚʠʜʦʚ ʨʳʙ.  

ʅʘʠʙʦʣʝʝ ʯʘʱʝ ʚʩʪʨʝʯʘʣʠʩʴ ʚ ʨʝʢʝ ɾʘʡʳʢ ʤʦʣʦʜʴ ʙʝʣʦʛʣʘʟʢʠ, ʚʦʙʣʳ, ʣʝʱʘ 

ʠ ʞʝʨʝʭʘ. ɺ ʪʝʯʝʥʠʠ ʨʷʜʘ ʣʝʪ ʥʘʯʠʥʘʷ ʩ 2012 ʛʦʜʘ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʧʦʣʫʧʨʦʭʦʜʥʳʭ 

ʚʠʜʦʚ ʨʳʙ ʤʝʥʷʣʩʷ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ, ʠ ʚ ʚʠʜʦʚʦʤ ʩʦʦʪʥʦʰʝʥʠʠ.  

ʄʦʣʦʜʴ ʙʝʣʦʛʣʘʟʢʠ. ʉʢʘʪ ʤʦʣʦʜʠ ʙʝʣʦʛʣʘʟʢʠ ʥʘʯʘʣʩʷ ʨʘʥʦ ʩ ʧʝʨʚʦʡ 

ʧʷʪʠʜʥʝʚʢʝ ʠʶʥʷ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʨʘʥʥʠʤ ʥʘʯʘʣʦʤ ʥʝʨʝʩʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 

ɺʳʩʦʢʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʢʘʪʥʦʡ ʤʠʛʨʘʮʠʠ ʙʝʣʦʛʣʘʟʢʠ ʥʘʙʣʶʜʘʣʘʩʴ ʚ 2012, 2013 

ʛʛ. ï 72,4 %, 51,2 %, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ 2014 ʛ. ʫʨʦʞʘʡʥʦʩʪʴ ʤʦʣʦʜʠ ʥʝʩʢʦʣʴʢʦ 

ʩʥʠʟʠʣʘʩʴ ʜʦ 19,5 %. ɺ 2015, ʠ 2016 ʛʛ ʙʝʣʦʛʣʘʟʢʘ ʧʦ ʙʠʦʤʘʩʩʝ ʟʘʥʠʤʘʣʘ ʚʪʦʨʦʝ 

ʤʝʩʪʦ - 19,2 % ʠ 19,1%. ɺ 2018 ʛ ʫʨʦʞʘʡʥʦʩʪʴ ʤʦʣʦʜʠ ʚʥʦʚʴ ʫʚʝʣʠʯʠʣʘʩʴ ʠ 

ʜʦʩʪʠʛʣʘ ʚ ʫʣʦʚʘʭ ʙʠʤʪʨʘʣʘ - 80,8% ʠ ʩʥʦʚʘ ʯʠʩʣʝʥʥʦʩʪʴ ʤʦʣʦʜʠ ʙʝʣʦʛʣʘʟʢʠ 

ʙʳʣʘ ʚʳʩʦʢʦʡ ʚ 2019 ʛ. - 47,4%.   

ʄʦʣʦʜʴ ʚʦʙʣʳ. ɺ ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ ʫʨʦʞʘʡʥʦʩʪʴ ʤʦʣʦʜʠ ʙʳʣʘ ʚʩʝʛʜʘ 

ʚʳʩʦʢʦʡ. ɺ 2012 ʛ. ï 72,4 %, 2013 ʛ. ï 30,9 %, ʚ 2014 ʛ. ï 39,0% ʠ ʚ 2016 ʦʩʪʘʚʘʣʘʩʴ 

ʚʳʩʦʢʦʡ 40,4%, ʦʪ ʦʙʱʝʛʦ ʫʣʦʚʘ ʤʦʣʦʜʠ. ɺʪʦʨʦʝ ʤʝʩʪʦ ʤʦʣʦʜʴ ʚʦʙʣʳ ʧʦ 

ʫʨʦʞʘʡʥʦʩʪʠ ʟʘʥʠʤʘʣʘ ʚ 2017 ʛ. (21,9%). ɺ 2018 ʛ. ʚ ʦʙʱʝʤ ʫʣʦʚʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʡʤʘʥʥʦʡ ʤʦʣʦʜʠ ʩʥʠʟʠʣʘʩʴ ʜʦ 3,1%. 
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ʄʦʣʦʜʴ ʣʝʱʘ. ʇʦʢʘʪʥʘʷ ʤʠʛʨʘʮʠʷ ʤʦʣʦʜʠ ʣʝʱʘ ʨʘʩʪʷʥʫʪʘ, ʠ ʧʦʜʨʦʩʰʘʷ 

ʤʦʣʦʜʴ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʙʝʨʝʛʘʤ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʤʝʩʪʘʭ ʜʣʷ ʫʯʝʪʘ. ɿʘʪʝʤ 

ʤʦʣʦʜʴ ʧʝʨʝʤʝʱʘʝʪʩʷ ʙʣʠʞʝ ʢ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʨʝʢʠ ʠ ʞʠʚʝʪ ʚ ʨʝʢʝ 2-3 ʛʦʜʘ, ʥʝ 

ʚʳʭʦʜʷ ʠʟ ʥʝʝ.  

ʂʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ ʧʦʢʘʪʥʘʷ ʤʠʛʨʘʮʠʷ ʤʦʣʦʜʠ ʧʨʦʭʦʜʠʣʘ ʚ ʠʶʥʝ. ɺ 

2018 ʛ. ʚ ʧʨʦʮʝʥʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʤʦʣʦʜʴ ʣʝʱʘ ʟʘʥʠʤʘʝʪ ʚʪʦʨʦʝ ʤʝʩʪʦ ï 7,3%.  

ɺ 2017 ʛ. ʯʠʩʣʝʥʥʦʩʪʴ ʤʦʣʦʜʠ ʚ ʫʣʦʚʘʭ ʩʦʩʪʘʚʣʷʣʘ ʚʳʰʝ - 19,7 % ʝʱʝ ʚʳʰʝ 

ʜʦ 25,5% ʚʳʣʘʚʣʠʚʘʣʘʩʴ ʤʦʣʦʜʴ ʚ 2016 ʛ.  ɺ 2015 ʛ ʫʣʦʚʳ ʤʦʣʦʜʠ ʣʝʱʘ ʙʳʣʠ 

ʩʘʤʳʤʠ ʚʳʩʦʢʠʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʛʦʜʘʤʠ ʠ ʜʦʩʪʠʛʘʣʠ 77,9% ʦʪ 

ʦʙʱʝʛʦ ʫʣʦʚʘ. ɺ 2014 ʛ. ʯʠʩʣʝʥʥʦʩʪʴ ʤʦʣʦʜʠ ʣʝʱʘ ʩʦʪʘʚʣʷʣʘ - 25,4 % ʦʪ ʦʙʱʝʛʦ 

ʫʣʦʚʘ ʘ, ʚ 2013 ʛ. ʩʥʦʚʘ ʩʥʠʟʠʣʠʩʴ ʜʦ 10,9 %.  

ɺ 2019 ʛʦʜʫ ʯʠʩʣʝʥʥʦʩʪʴ ʤʦʣʦʜʠ ʣʝʱʘ ʙʳʣʘ  ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʟʘ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ï 33,8%. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʯʠʩʣʝʥʥʦʩʪʴ ʤʦʣʦʜʠ ʣʝʱʘ ʢʦʣʝʙʣʝʪʩʷ 

ʧʦ ʛʦʜʘʤ ʠ ʧʦʚʪʦʨʷʝʪ ʜʠʥʘʤʠʢʫ ʫʨʦʞʘʡʥʳʭ ʣʝʪ. 

ʄʦʣʦʜʴ ʞʝʨʝʭʘ. ɺ ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʢʘʪʥʦʡ ʤʠʛʨʘʮʠʠ 

ʤʦʣʦʜʠ ʞʝʨʝʭʘ ʙʳʣʘ ʤʝʥʝʝ ʚʳʨʘʞʝʥʘ. ɺ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʚ ʨ. ɾʘʡʳʢ ʤʦʣʦʜʴ 

ʚʩʪʨʝʯʘʣʘʩʴ ʝʜʠʥʠʯʥʳʤʠ ʵʢʟʝʤʧʣʷʨʘʤʠ ʠ ʩʦʩʪʘʚʣʷʣʘ ʥʘʠʤʝʥʴʰʠʡ ʧʨʦʮʝʥʪ ʦʪ 

ʦʙʱʝʛʦ ʫʣʦʚʘ. ɺ 2012 ʛ. ʙʠʦʤʘʩʩʘ ʤʦʣʦʜʠ ʩʦʩʪʘʚʠʣʘ ï 0,08 %. ɺ 2013 ʛʦʜʫ 

ʯʠʩʣʝʥʥʦʩʪʴ ʤʦʣʦʜʠ ʞʝʨʝʭʘ ʦʩʪʘʚʘʣʘʩʴ ʥʠʟʢʦʡ - 0,1%. ɺ 2014 ʛ. ʯʠʩʣʝʥʥʦʩʪʴ 

ʤʦʣʦʜʠ ʫʤʝʥʴʰʠʣʘʩʴ ʜʦ 0,05 %, ʘ ʚ 2015 ʛ. ʚ ʨʝʢʝ ʥʝ ʦʙʥʘʨʫʞʝʥʘ. ɺ 2016 ʛ. 

ʙʠʦʤʘʩʩʘ ʤʦʣʦʜʠ ʦʩʪʘʣʘʩʴ ʥʘ ʫʨʦʚʥʝ 2014 ʛ. ï 0,05%.  

ɺ 2017 ʛ. ʯʠʩʣʝʥʥʦʩʪʴ ʤʦʣʦʜʠ ʞʝʨʝʭʘ ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ 49,3% , ʘ ʚ 2018 ʛ 

ʩʥʠʟʠʣʘʩʴ ʜʦ 0,8% ʦʪ ʦʙʱʝʛʦ ʫʣʦʚʘ (ʨʠʩʫʥʦʢ 7) 
 

 
 

ʈʠʩʫʥʦʢ 5 ï ʄʦʣʦʜʴ ʧʦʣʫʧʨʦʭʦʜʥʳʭ ʚʠʜʦʚ ʨʳʙ ʚ ʨ. ɾʘʡʳʢ ʚ ʠʶʥʝ. 

 

ʊʘʢʠʝ ʢʦʣʝʙʘʥʠʷ ʤʦʣʦʜʠ ʚ ʚʠʜʦʚʦʤ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʩʦʩʪʘʚʝ ʦʪʤʝʯʘʶʪʩʷ 

ʚ ʧʝʨʠʦʜʳ ʤʘʣʦʚʦʜʥʳʭ ʣʝʪ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʠʟʢʠʝ ʫʨʦʚʥʠ ʚʦʜʳ ʚ ʨ.ɾʘʡʳʢ ʠ 

ʙʳʩʪʨʳʡ ʩʧʘʜ ʧʘʚʦʜʢʦʚʳʭ ʚʦʜ ʣʠʤʠʪʠʨʫʶʪ ʯʠʩʣʝʥʥʦʩʪʴ ʨʳʙ ʩ ʧʦʟʜʥʠʤ 

ʠʢʨʦʤʝʪʘʥʠʝʤ.  
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ɺʳʚʦʜʳ 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚʳʷʚʣʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ 

ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʤʦʣʦʜʠ ʧʦʣʫʧʨʦʭʦʜʥʳʭ ʚʠʜʦʚ ʨʳʙ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤ ʨʝʞʠʤʦʤ ʨ. ɾʘʡʳʢ. ʄʘʣʦʚʦʜʥʦʩʪʴ ʨʝʢʠ ʦʪʨʘʟʠʣʘʩʴ ʥʘ 

ʭʘʨʘʢʪʝʨʝ ʥʝʨʝʩʪʘ ʨʳʙ ʩ ʧʦʣʦʡʥʳʤ ʠʢʨʦʤʝʪʘʥʠʝʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʩʥʠʟʠʣʘʩʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʥʝʨʝʩʪʘ. ɸʥʘʣʠʟ ʤʥʦʛʦʣʝʪʥʠʭ ʜʘʥʥʳʭ ʧʦ ʚʠʜʦʚʦʤʫ ʩʦʩʪʘʚʫ 

ʤʦʣʦʜʠ ʧʦʣʫʧʨʦʭʦʜʥʳʭ ʚʠʜʦʚ ʨʳʙ, ʧʦʢʘʟʘʣ, ʯʪʦ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʤʦʣʦʜʠ 

ʧʦʣʫʧʨʦʭʦʜʥʳʭ ʚʠʜʦʚ ʨʳʙ ʩʦʢʨʘʱʘʣʩʷ ʟʘ ʩʯʝʪ ʪʦʡ ʤʦʣʦʜʠ, ʢʦʪʦʨʘʷ ʚ 

ʤʘʣʦʚʦʜʥʳʡ ʛʦʜ ʧʝʨʝʨʘʩʧʨʝʜʝʣʠʣʘʩʴ ʚ ʟʘʨʦʩʣʝʚʳʝ ʫʯʘʩʪʢʠ ʨʝʢʠ. ɺ ʮʝʣʦʤ 

ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʤʦʣʦʜʠ ʧʦʣʫʧʨʦʭʦʜʥʳʭ ʚʠʜʦʚ ʨʳʙ ʩʦʢʨʘʪʠʣʩʷ ʩ 10 ʚʠʜʦʚ ʜʦ 4.  

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1 ʂʦʙʣʠʮʢʘʷ ɸ.ʌ. ʆʧʨʝʜʝʣʠʪʝʣʴ ʤʦʣʦʜʠ ʧʨʝʩʥʦʚʦʜʥʳʭ ʨʳʙ. ï ʄ., 

1981.ʉ ï 12,21,30,37,40. 

2 ʇʝʪʨʦʚʘ ɸ.ʅ. ɺʣʠʷʥʠʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʥʘ ʯʠʩʣʝʥʥʦʩʪʴ ʠ 

ʤʠʛʨʘʮʠʶ ʤʦʣʦʜʠ ʧʦʣʫʧʨʦʭʦʜʥʳʭ ʨʳʙ ʨ.ʋʨʘʣ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʟʘʧʘʩʦʚ 

ʦʩʝʪʨʦʚʳʭ ʚ ʫʩʣʦʚʠʷʭ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 

ɸʩʪʨʘʭʘʥʴ,1986. ʩ. 264.  

3 ɹʦʢʦʚʘ ɽ.ɹ., ʇʘʣʝʥʦʚʘ ʈ.ʇ. ɽʩʪʝʩʪʚʝʥʥʦʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ 

ʧʦʣʫʧʨʦʭʦʜʥʳʭ ʚʠʜʦʚ ʨʳʙ ʚ ʨʝʢʝ ʋʨʘʣ. ʈʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ 

ʂʘʩʧʠʠ. ʈʝʟʫʣʴʪʘʪʳ ʅʀʈ. ɸʩʪʨʘʭʘʥʴ,1999. ʉ.227. 

4 ɹʦʢʦʚʘ ɽ.ɹ., ɼʞʫʥʫʩʦʚʘ ɻ.ɻ. ɺʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʦʣʦʜʠ 

ʧʨʦʤʳʩʣʦʚʳʭ ʚʠʜʦʚ ʨʳʙ ʚ ʨʝʢʘʭ ʋʨʘʣʦ ïʂʘʩʧʠʡʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. ɸʛʨʘʨʥʘʷ ʥʘʫʢʘ 

ï ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ ʩʠʙʠʨʠ, ʄʦʥʛʦʣʠʠ, ʂʘʟʘʭʩʪʘʥʘ ʠ 

ɹʦʣʛʘʨʠʠ. ʅʦʚʦʩʠʙʠʨʩʢ. 2014. ʩ. 157.  
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ICHTHYOFAUNA OF THE MOSCOW REGION, FEATURES OF 

ACQUAINTANCE OF PRESCHOOL CHILDREN WITH THE RED BOOK 

OF THE MOSCOW REGION VIA A LAPTOP  

Bubunets S.O. 

 

ʈʝʟʶʤʝ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʦʙ ʦʟʥʘʢʦʤʣʝʥʠʷ ʜʝʪʝʡ 

ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩ ʠʭʪʠʦʬʘʫʥʦʡ ʠʟ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʇʦʢʘʟʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʵʧʙʫʢʘ ʢʘʢ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʩʨʝʜʩʪʚʘ 

ʦʙʫʯʝʥʠʷ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʜʠʜʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʧʦʜʨʦʙʥʦ ʨʘʩʢʨʳʪʦ 

ʩʦʜʝʨʞʘʥʠʝ ʨʘʟʜʝʣʦʚ.    

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʭʪʠʦʬʘʫʥʘ, ʣʵʧʙʫʢ, ʢʨʘʩʥʘʷ ʢʥʠʛʘ. 

 

Summary. The article deals with the issue of familiarizing preschool children 

with the ichthyofauna from the red book of the Moscow region. The possibilities of 

using a lapbook as an interactive learning tool are shown, the didactic material is 

analyzed, and the content of the sections is disclosed in detail 

Key words: ichthyofaunal, lapbook, Red Book 

 

ʄʠʭʘʠʣ ʄʠʭʘʡʣʦʚʠʯ ʇʨʠʰʚʠʥ ʧʠʩʘʣ: çɺʩʝ ʧʨʝʢʨʘʩʥʦʝ ʥʘ ɿʝʤʣʝ ï ʦʪ 

ʉʦʣʥʮʘ, ʠ ʚʩʝ ʭʦʨʦʰʝʝ ʦʪ ʯʝʣʦʚʝʢʘ. ʈʳʙʝ ï ʚʦʜʘ, ʧʪʠʮʝ ï ʚʦʟʜʫʭ, ʟʚʝʨʶ ï ʣʝʩ, 

ʩʪʝʧʴ, ʛʦʨʳ. ɸ ʯʝʣʦʚʝʢʫ ʥʫʞʥʘ ʨʦʜʠʥʘ. ʀ ʦʭʨʘʥʷʪʴ ʧʨʠʨʦʜʫ ï ʟʥʘʯʠʪʴ ʦʭʨʘʥʷʪʴ 

ʨʦʜʠʥʫè. ɼʣʷ ʟʥʘʢʦʤʩʪʚʘ ʩ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʠʭʪʠʦʬʘʫʥʳ ʠʟ ʂʨʘʩʥʦʡ ʢʥʠʛʠ 

ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʣʵʧʙʫʢ.   

çʃʵʧʙʫʢʠʥʛè - ʘʤʝʨʠʢʘʥʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʪʝʨʤʠʥ ʙʳʣ ʚʧʝʨʚʳʝ ʚʚʝʜʸʥ 

ʊʵʤʤʠ ɼʶʙʠ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʦʚʘʣʘ ʚ ʜʦʤʘʰʥʝʤ ʦʙʫʯʝʥʠʠ ʩʚʦʠʭ ʜʝʪʝʡ ʜʘʥʥʦʝ 

ʩʨʝʜʩʪʚʦ ʜʣʷ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ. ʃʵʧʙʫʢ (lapbook) ï ʚ ʜʦʩʣʦʚʥʦʤ 

ʧʝʨʝʚʦʜʝ ʩ ʘʥʛʣʠʡʩʢʦʛʦ (lap ïʢʦʣʝʥʠ, book- ʢʥʠʛʘ) ï çʢʥʠʛʘ ʥʘ ʢʦʣʝʥʷʭè ʠʣʠ 

çʥʘʢʦʣʝʥʥʘʷ ʢʥʠʛʘè [1, 2]. ʆʥ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʚʦʝʥʠʶ ʟʥʘʥʠʡ, ʠʭ ʦʙʦʙʱʝʥʠʷ ʠ 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ. ʆʩʦʙʝʥʥʦʩʪʴ ʤʝʪʦʜʠʢʠ ʚ ʪʦʤ, ʯʪʦ ʨʝʙʝʥʦʢ ʚ ʠʛʨʦʚʦʡ ʬʦʨʤʝ 

ʫʯʠʪʩʷ ʩʦʙʠʨʘʪʴ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ.  
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ʃʵʧʙʫʢ ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʤʦʱʥʳʡ ʩʧʨʘʚʦʯʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʠ ʦʩʦʙʘʷ ʬʦʨʤʘ 

ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʥʦ ʠ ʦʩʥʦʚʘ ʧʘʨʪʥʸʨʩʢʦʡ ʧʨʦʝʢʪʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʟʨʦʩʣʦʛʦ ʩ ʜʝʪʴʤʠ (ʧʝʜʘʛʦʛʘ ʩ ʚʦʩʧʠʪʘʥʥʠʢʘʤʠ, ʨʦʜʠʪʝʣʷ ʩ 

ʨʝʙʝʥʢʦʤ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʡ ʨʘʙʦʪʳ ʧʦʣʫʯʘʝʪʩʷ ʦʪʣʠʯʥʦ ʧʨʦʨʘʙʦʪʘʥʥʳʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʧʨʦʝʢʪ.  

ɺ ʈʦʩʩʠʠ ʪʝʭʥʦʣʦʛʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʵʧʙʫʢʘ ʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ ʩ 

ʜʝʪʴʤʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʇʠʨʦʞʝʥʢʦ ʊ.ɸ. ʏʘʩʪʦ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʠ ʜʨʫʛʠʝ 

ʥʘʟʚʘʥʠʷ: ʪʝʤʘʪʠʯʝʩʢʘʷ ʧʘʧʢʘ, ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʧʘʧʢʘ, ʧʘʧʢʘ ʧʨʦʝʢʪʦʚ. ʅʦ ʩʫʪʴ 

ʩʚʦʜʠʪʩʷ ʢ ʪʦʤʫ, ʯʪʦ ʣʵʧʙʫʢ - ʵʪʦ ʢʥʠʞʢʘ-ʨʘʩʢʣʘʜʫʰʢʘ ʠʣʠ ʩʘʤʦʜʝʣʴʥʘʷ ʧʘʧʢʘ ʩ 

ʢʘʨʤʘʰʢʘʤʠ, ʤʠʥʠ-ʢʥʠʞʢʘʤʠ, ʦʢʦʰʢʘʤʠ, ʧʦʜʚʠʞʥʳʤʠ ʜʝʪʘʣʷʤʠ, ʚʩʪʘʚʢʘʤʠ, 

ʢʦʪʦʨʳʝ ʨʝʙʝʥʦʢ ʤʦʞʝʪ ʜʦʩʪʘʚʘʪʴ, ʧʝʨʝʢʣʘʜʳʚʘʪʴ, ʩʢʣʘʜʳʚʘʪʴ ʧʦ ʩʚʦʝʤʫ 

ʫʩʤʦʪʨʝʥʠʶ. ɺ ʥʝʡ ʩʦʙʠʨʘʝʪʩʷ ʤʘʪʝʨʠʘʣ ʧʦ ʢʘʢʦʡ-ʪʦ ʦʧʨʝʜʝʣʸʥʥʦʡ ʪʝʤʝ. ʕʪʦ 

ʦʪʣʠʯʥʳʡ ʩʧʦʩʦʙ ʠʟʫʯʠʪʴ ʪʫ ʠʣʠ ʠʥʫʶ ʧʨʦʙʣʝʤʫ ʩ ʜʦʰʢʦʣʴʥʠʢʘʤʠ, ʧʨʦʚʝʩʪʠ 

ʧʦʠʩʢʦʚʫʶ ʨʘʙʦʪʫ, ʚ ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʦʡ ʦʥʠ ʫʯʘʩʪʚʫʶʪ ʚ ʚʳʙʦʨʝ, ʘʥʘʣʠʟʝ, 

ʩʦʨʪʠʨʦʚʢʝ ʠʥʬʦʨʤʘʮʠʠ. ʉʦʟʜʘʥʠʝ ʣʵʧʙʫʢʘ ʧʦʤʦʛʘʝʪ ʨʝʙʸʥʢʫ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʩʚʦʝʤʫ ʫʩʤʦʪʨʝʥʠʶ, ʧʦʥʠʤʘʪʴ ʠ ʦʙʦʙʱʘʪʴ ʤʘʪʝʨʠʘʣ.  

ɺ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘʥʝʩʝʥʦ 11 ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʠʭʪʠʦʬʘʫʥʳ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 7 ʩʝʤʝʡʩʪʚʘʤ, 7 ʦʪʨʷʜʘʤ ʠ 2 ʢʣʘʩʩʘʤ (ʪʘʙʣ. 1) [3].  

ʀʟ ʥʠʭ ʚ 1-ʶ ʢʘʪʝʛʦʨʠʶ ʦʪʥʝʩʝʥʳ 2 ʚʠʜʘ (ʦʙʳʢʥʦʚʝʥʥʳʡ ʧʦʜʫʩʪ, 

ʦʙʳʢʥʦʚʝʥʥʳʡ ʩʦʤ), ʚʦ 2-ʶ ʢʘʪʝʛʦʨʠʶ - 2 ʚʠʜʘ (ʩʪʝʨʣʷʜʴ, ʦʙʳʢʥʦʚʝʥʥʳʡ 

ʧʦʜʢʘʤʝʥʱʠʢ), ʚ 3-ʶ ʢʘʪʝʛʦʨʠʶ - 5 ʚʠʜʦʚ (ʝʚʨʦʧʝʡʩʢʘʷ ʨʫʯʴʝʚʘʷ ʤʠʥʦʛʘ, 

ʝʚʨʦʧʝʡʩʢʠʡ ʭʘʨʠʫʩ, ʩʠʥʝʮ, ʙʝʣʦʛʣʘʟʢʘ, ʯʝʭʦʥʴ) ʠ ʚ 4-ʶ ʢʘʪʝʛʦʨʠʶ - 2 ʚʠʜʘ 

(ʨʫʩʩʢʘʷ ʙʳʩʪʨʷʥʢʘ, ʙʝʨʰ). ʊʨʠ ʚʠʜʘ (ʝʚʨʦʧʝʡʩʢʠʡ ʭʘʨʠʫʩ, ʙʳʩʪʨʷʥʢʘ ʠ 

ʦʙʢrʥʦʚʝʥʥʳʡ ʧʦʜʢʘʤʝʥʱʠʢ) ʟʘʥʝʩʝʥʳ ʪʘʢʞʝ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʌ (2001). ɽʱʝ 

ʜʚʘ ʚʠʜʘ (ʝʚʨʦʧʝʡʩʢʘʷ ʨʫʯʴʝʚʘʷ ʤʠʥʦʛʘ ʠ ʧʦʜʫʩʪ) ʚʢʣʶʯʝʥʳ ʚ ʇʨʠʣʦʞʝʥʠʝ 3 ʢ 

ʂʨʘʩʥʦʡ ʢʥʠʛʝ ʈʌ (2001) çɸʥʥʦʪʠʨʦʚʘʥʥʳʡ ʩʧʠʩʦʢ ʪʘʢʩʦʥʦʚ ʠ ʧʦʧʫʣʷʮʠʡ 

ʞʠʚʦʪʥʳʭ, ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʦʩʦʙʦʤ ʚʥʠʤʘʥʠʠ ʢ ʠʭ ʩʦʩʪʦʷʥʠʶ ʚ ʧʨʠʨʦʜʥʦʡ 

ʩʨʝʜʝè.  

ɿʥʘʢʦʤʩʪʚʦ ʩ ʂʨʘʩʥʦʡ ʢʥʠʛʦʡ ʚʘʞʥʦ ʥʘʯʠʥʘʪʴ ʩ ʜʝʪʩʢʦʛʦ ʩʘʜʘ. ɼʝʪʷʤ 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʢʘʟʘʪʴ ʦ ʥʝʦʙʳʯʥʦʡ ʢʥʠʛʝ. ʆʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʢʨʘʩʥʳʡ ʮʚʝʪ 

ʧʝʨʝʧʣʝʪʘ. ʋʪʦʯʥʠʪʴ ʮʚʝʪʘ ʩʚʝʪʦʬʦʨʘ, ʦʙʨʘʪʠʚ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ, ʥʘ ʪʦ ʦ ʯʝʤ 

ʧʨʝʜʫʧʨʝʞʜʘʝʪ ʢʨʘʩʥʳʡ ʩʠʛʥʘʣ ʩʚʝʪʦʬʦʨʘ.  ʂʘʢʘʷ ʤʦʞʝʪ ʩʣʫʯʠʪʴʩʷ ʙʝʜʘ, ʝʩʣʠ ʥʝ 

ʩʦʙʣʶʜʘʪʴ ʧʨʘʚʠʣʘ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ. ʇʦʜʚʝʩʪʠ ʜʝʪʝʡ ʢ ʪʦʤʫ, ʯʪʦ ʠ ʂʨʘʩʥʘʷ 

ʢʥʠʛʘ ʧʨʝʜʫʧʨʝʞʜʘʝʪ ʥʘʩ ʦʙ ʦʧʘʩʥʦʩʪʠ ʠʩʯʝʟʥʦʚʝʥʠʷ ʞʠʚʦʪʥʳʤʠ ʠ ʨʘʩʪʝʥʠʷʤ. 

ʇʦʟʥʘʢʦʤʠʪʴ ʩ ʧʪʠʮʘʤʠ, ʨʳʙʘʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʝʟʚʦʟʚʨʘʪʥʦ ʠʩʯʝʟʥʫʪʴ. ʀ, ʝʩʣʠ 

ʤʳ ʥʝ ʟʘʱʠʪʠʤ ʨʳʙ ʠ ʞʠʚʦʪʥʳʭ, ʧʦʧʘʚʰʠʭ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ, ʦʥʠ ʧʦʛʠʙʥʫʪ. 

ʂʨʘʩʥʫʶ ʂʥʠʛʫ ʥʘʟʳʚʘʶʪ ɼʦʢʫʤʝʥʪʦʤ ʩʦʚʝʩʪʠ ʯʝʣʦʚʝʢʘ. 
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ʊʘʙʣʠʮʘ 1 - ʉʧʠʩʦʢ ʚʠʜʦʚ ʠ ʧʦʧʫʣʷʮʠʡ ʢʨʫʛʣʦʨʦʪʳʭ ʠ ʨʳʙ, ʟʘʥʝʩʸʥʥʳʭ ʚ 

ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ  

 

ʉʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʂʘʪʝʛʦʨʠʷ 

ʂʃɸʉʉ ʄʀʅʆɻʀ ð CEPHALASPIDOMORPHI  

ʆʪʨʷʜ ʄʠʥʦʛʦʦʙʨʘʟʥʳʝ ð Petromyzontiformes 

ʉʝʤʝʡʩʪʚʦ ʄʠʥʦʛʦʚʳʝ ð Petromyzontidae 

ɽʚʨʦʧʝʡʩʢʘʷ ʨʫʯʴʝʚʘʷ ʤʠʥʦʛʘ ð Lampetra planeri (ɺloʩh.) 3 

ʂʃɸʉʉ ʂʆʉʊʅʓɽ ʈʓɹʓ ð OSTEICHTHYES  

ʆʪʨʷʜ ʆʩʝʪʨʦʦʙʨʘʟʥʳʝ ð Acipenseriformes 

ʉʝʤʝʡʩʪʚʦ ʆʩʝʪʨʦʚʳʝ ð Acipenseridae  

ʉʪʝʨʣʷʜʴ ð Acipenser ruthenus L. 2 

ʆʪʨʷʜ ʃʦʩʦʩʝʦʙʨʘʟʥʳʝ ð Salmoniformes 

ʉʝʤʝʡʩʪʚʦ ʍʘʨʠʫʩʦʚʳʝ ð Thymallidae  

ɽʚʨʦʧʝʡʩʢʠʡ ʭʘʨʠʫʩ ð Thymallus thymallus (L.) 3 

ʆʪʨʷʜ ʂʘʨʧʦʦʙʨʘʟʥʳʝ ð Cypriniformes  

ʉʝʤʝʡʩʪʚʦ ʂʘʨʧʦʚʳʝ ð Cyprinidae 

ʉʠʥʝʮ ð Abramis ballerus (L.) 3 

ɹʝʣʦʛʣʘʟʢʘ ð Abramis sapa (ʈall.)  3 

ʈʫʩʩʢʘʷ ʙʳʩʪʨʷʥʢʘ ð Alburnoides bipunctatus rossicus ɺʝrg 4 

ʆʙʳʢʥʦʚʝʥʥʳʡ ʧʦʜʫʩʪ ð Chondrostoma nasus (L.) 1 

ʏʝʭʦʥʴ ð Pelecus cultratus (L.) 3 

ʆʪʨʷʜ ʉʦʤʦʦʙʨʘʟʥʳʝ ð Siluriformes 

ʉʝʤʝʡʩʪʚʦ ʉʦʤʦʚʳʝ ð Siluridae  

ʆʙʳʢʥʦʚʝʥʥʳʡ ʩʦʤ ð Silurus glanis L. 1 

ʆʪʨʷʜ ʆʢʫʥʝʦʙʨʘʟʥʳʝ ð Perciformes 

ʉʝʤʝʡʩʪʚʦ ʆʢʫʥʝʚʳʝ ð Percidae  

ɹʝʨʰ ð Sander volgensis (Gmel.) [Stizostedion volgensis (Gmʝl.)] 4 

ʆʪʨʷʜ ʉʢʦʨʧʝʥʦʦʙʨʘʟʥʳʝ ð Scorpaeniformes 

ʉʝʤʝʡʩʪʚʦ ʂʝʨʯʘʢʦʚʳʝ ð Cottidae 

ʆʙʳʢʥʦʚʝʥʥʳʡ ʧʦʜʢʘʤʝʥʱʠʢ ð Cottus gobio L. 2 

 

ʉʪʨʘʥʠʮʳ ʠʤʝʶʪ ʦʧʨʝʜʝʣʸʥʥʳʝ ʮʚʝʪʘ. ʅʘ ʢʨʘʩʥʳʭ - ʧʦʤʝʱʝʥʳ ʩʚʝʜʝʥʠʷ ʦ 

ʚʠʜʘʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ; ʥʘ ʞʝʣʪʳʭ - ʫʷʟʚʠʤʳʝ ʚʠʜʳ; ʥʘ 

ʙʝʣʳʭ - ʩʚʝʜʝʥʠʷ ʦ ʨʝʜʢʠʭ ʚʠʜʘʭ; ʥʘ ʩʝʨʳʭ - ʩʚʝʜʝʥʠʷ ʦ ʤʘʣʦ ʠʟʫʯʝʥʥʳʭ ʠ ʨʝʜʢʠʭ 

ʚʠʜʘʭ; ʥʘ ʟʝʣʸʥʳʭ - ʩʚʝʜʝʥʠʷ ʦ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ ʠ ʥʘʭʦʜʷʱʠʭʩʷ ʚʥʝ ʦʧʘʩʥʦʩʪʠ 

ʚʠʜʘʭ; ʥʘ ʯʝʨʥʳʭ ʢʦʛʜʘ ʚʠʜ ʚʦʦʙʱʝ ʠʩʯʝʟ ʩ ʣʠʮʘ ɿʝʤʣʠ. 

ʂʘʞʜʳʡ ʣʵʧʙʫʢ ʧʦʩʚʷʱʘʝʪʩʷ ʦʧʨʝʜʝʣʸʥʥʦʡ ʪʝʤʝ, ʠ ʯʝʤ ʢʦʥʢʨʝʪʥʝʝ ʙʫʜʝʪ 

ʪʝʤʘ, ʪʝʤ ʜʝʪʘʣʴʥʝʝ ʝʝ ʤʦʞʥʦ ʨʘʟʨʘʙʦʪʘʪʴ. ɺ ʩʣʦʞʝʥʥʦʤ ʚʠʜʝ ʣʵʧʙʫʢ ʠʤʝʝʪ 



63 

 

ʬʦʨʤʘʪ ɸ4, ʚ ʨʘʙʦʯʝʤ - ɸ3. ʆʬʦʨʤʣʝʥʠʝ ʩʦʜʝʨʞʠʪ ʨʘʟʣʠʯʥʳʝ ʢʘʨʤʘʰʢʠ, 

ʦʢʦʰʢʠ, ʛʜʝ ʤʦʞʥʦ ʨʘʟʤʝʱʘʪʴ ʨʘʟʣʠʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚ ʚʠʜʝ ʢʘʨʪʠʥʦʢ, ʩʭʝʤ, 

ʪʘʙʣʠʮ, ʜʠʘʛʨʘʤʤ (ʨʠʩ. 1). ʊʘʢʞʝ ʣʵʧʙʫʢ ʦʙʷʟʘʪʝʣʴʥʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʘʟʣʠʯʥʳʝ 

ʪʚʦʨʯʝʩʢʠʝ ʟʘʜʘʥʠʷ. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʣʵʧʙʫʢʫ:  

1. ʇʨʦʯʥʦʩʪʴ. ʄʘʪʝʨʠʘʣ ʧʨʠ ʩʦʟʜʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢʦʡ, ʯʪʦʙʳ ʤʦʞʥʦ 

ʙʳʣʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʧʘʧʢʦʡ ʤʥʦʛʦ ʨʘʟ ʙʝʟ ʧʦʪʝʨʠ ʢʘʯʝʩʪʚʘ. 

2. ʕʩʪʝʪʠʯʥʦʩʪʴ. ʗʨʢʦʝ, ʢʨʘʩʦʯʥʦʝ ʦʬʦʨʤʣʝʥʠʝ ʧʦʤʦʞʝʪ ʚʳʟʚʘʪʴ ʠʥʪʝʨʝʩ 

ʨʝʙʝʥʢʘ.  

3. ʀʥʬʦʨʤʘʪʠʚʥʦʩʪʴ. ɺʳʙʨʘʥʥʘʷ ʪʝʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʩʢʨʳʪʘ ʤʘʢʩʠʤʘʣʴʥʦ 

ʧʦʣʥʦ.  

4. ɼʦʩʪʫʧʥʦʩʪʴ. ʗʟʳʢ ʠʟʣʦʞʝʥʠʷ ʜʦʣʞʝʥ ʙʳʪʴ ʜʦʩʪʫʧʥʳʤ ʨʝʙʝʥʢʫ ʜʣʷ 

ʧʦʥʠʤʘʥʠʷ ʠ ʥʝ ʩʦʜʝʨʞʘʪʴ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʝʢʩʪʘ.  

5. ɺʘʨʠʘʪʠʚʥʦʩʪʴ. ʃʵʧʙʫʢ ʜʦʣʞʝʥ ʨʘʩʢʨʳʚʘʪʴ ʪʝʤʫ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ 

ʦʩʚʦʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. 

 

ʈʠʩʫʥʦʢ 1 ï ʆʙʱʠʡ ʚʠʜ ʣʵʧʙʫʢʘ 
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ʇʦʜʛʦʪʦʚʣʝʥʥʳʡ ʣʵʧʙʫʢ çʂʨʘʩʥʘʷ ʢʥʠʛʘ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʈʳʙʳè 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʜʠʜʘʢʪʠʯʝʩʢʦʝ 

ʧʦʩʦʙʠʝ ʧʦ ʪʝʤʝ çʈʳʙʳè ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʚ ʨʘʙʦʪʝ ʩ ʜʝʪʴʤʠ ʦʪ 5 ʜʦ 7 

ʣʝʪ. ɼʠʜʘʢʪʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ ʷʚʣʷʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʧʦʣʥʦʮʝʥʥʳʤ ʩʨʝʜʩʪʚʦʤ 

ʨʘʟʚʠʪʠʷ, ʚʦʩʧʠʪʘʥʠʷ ʠ ʦʙʫʯʝʥʠʷ ʜʝʪʝʡ, ʦʪʚʝʯʘʶʱʝʝ ʚʩʝʤ ʪʨʝʙʦʚʘʥʠʷʤ ʌɻʆʉ 

ɼʆ. ʅʘʧʨʘʚʣʝʥʦ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʟʘʢʨʝʧʣʝʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʜʝʪʝʡ ʦ 

ʥʝʢʦʪʦʨʳʭ ʚʠʜʘʭ ʨʳʙ, ʟʘʥʝʩʝʥʥʳʭ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʠʭ 

ʩʝʤʝʡʩʪʚʘʭ, ʩʪʨʦʝʥʠʠ ʠ ʭʘʨʘʢʪʝʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ. 

ʉʦʜʝʨʞʘʥʠʝ ʣʵʧʙʫʢʘ ʧʦʟʚʦʣʷʝʪ ʚ ʠʛʨʦʚʦʡ ʬʦʨʤʝ ʨʘʟʚʠʚʘʪʴ ʚʦʩʧʨʠʷʪʠʝ 

ʜʝʪʝʡ, ʚʦʦʙʨʘʞʝʥʠʝ, ʚʥʠʤʘʥʠʝ, ʧʘʤʷʪʴ, ʤʳʰʣʝʥʠʝ, ʪʚʦʨʯʝʩʪʚʦ ʠ ʨʝʯʴ ï ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʘʢʠʝ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʩʪʘʚʠʪ ʧʝʨʝʜ ʩʦʙʦʡ ʧʝʜʘʛʦʛ. 

ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʵʧʙʫʢ ʥʘ ʧʦʜʛʨʫʧʧʦʚʳʭ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʠ 

ʢʦʨʨʝʢʮʠʦʥʥʳʭ ʟʘʥʷʪʠʷʭ, ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʠ ʟʘʢʨʝʧʣʝʥʠʷ ʪʝʤʳ 

ʜʝʪʴʤʠ, ʚ ʩʦʚʤʝʩʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʨʦʜʠʪʝʣʷʤʠ, ʪʘʢʞʝ ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ 

ʠʛʨʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʪʚʦʨʯʝʩʪʚʝ. ʆʥ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʝʥ ʧʩʠʭʦʣʦʛʘʤ ʠ 

ʣʦʛʦʧʝʜʘʤ ɼʆʆ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʩʪʠʤʫʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʢ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ 

ʤʝʪʦʜʠʢʘʤ, ʥʘʧʨʘʚʣʝʥʥʳʤ ʥʘ ʚʳʷʚʣʝʥʠʝ ʫʨʦʚʥʷ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʠ ʨʝʯʝʚʦʛʦ 

ʨʘʟʚʠʪʠʷ. 

ʃʵʧʙʫʢ ʩʦʜʝʨʞʠʪ ʨʘʟʣʠʯʥʳʝ ʠʛʨʳ ʠ ʟʘʜʘʥʠʷ. ɼʣʷ ʢʘʞʜʦʡ ʚʦʟʨʘʩʪʥʦʡ 

ʛʨʫʧʧʳ ʠʤʝʝʪʩʷ ʩʚʦʡ ʚʘʨʠʘʥʪ ʦʙʳʛʨʳʚʘʥʠʷ. ʎʝʣʴ ʃʵʧʙʫʢʘ çʈʳʙʳ ʠʟ ʂʨʘʩʥʦʡ 

ʢʥʠʛʠè: ʟʥʘʢʦʤʩʪʚʦ ʜʝʪʝʡ ʩ ʨʝʯʥʳʤʠ ʨʳʙʘʤʠ ʟʘʥʝʩʸʥʥʳʝ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ 

ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚʘʨʠʘʥʪ ʩʦʜʝʨʞʠʪ 13 ʨʘʟʜʝʣʦʚ: 

1. ʂʘʨʪʦʯʢʠ çʈʳʙʳ ʠʟ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠè. ʅʘʙʦʨ 

ʢʘʨʪʦʯʝʢ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ ʨʳʙ (ʝʚʨʦʧʝʡʩʢʘʷ ʨʫʯʴʝʚʘʷ ʤʠʥʦʛʘ, ʩʪʝʨʣʷʜʴ, ʩʦʤ 

ʦʙʳʢʥʦʚʝʥʥʳʡ, ʞʝʨʝʭ, ʙʳʩʪʨʷʥʢʘ, ʙʝʣʦʛʣʘʟʢʘ, ʩʠʥʝʮ, ʧʦʜʢʘʤʝʥʱʠʢ 

ʦʙʳʢʥʦʚʝʥʥʳʡ, ʭʘʨʠʫʩ ʝʚʨʦʧʝʡʩʢʠʡ, ʧʦʜʫʩʪ, ʯʝʭʦʥʴ). ʀʥʪʝʨʝʩʥʳʝ ʬʘʢʪʳ.  

2. ɿʘʛʘʜʢʠ ʦ ʨʳʙʘʭ ʚ ʢʘʨʪʠʥʢʘʭ. ʂʘʨʪʦʯʢʠ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ ʨʳʙ ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʩ ʜʨʫʛʦʡ ï ʟʘʛʘʜʢʘ ʩ ʦʪʚʝʪʦʤ 

3. ɼʠʜʘʢʪʠʯʝʩʢʘʷ ʠʛʨʘ. ʀʭʪʠʦʣʦʛʠʯʝʩʢʦʝ ʣʦʪʦ çʈʳʙʳ, ʟʘʥʝʩʝʥʥʳʝ ʚ 

ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠè (ʨʠʩ. 2). ɼʣʷ ʨʘʩʰʠʨʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʜʝʪʝʡ ʦ ʚʠʜʘʭ ʨʳʙ, ʠʭ ʩʪʨʦʝʥʠʠ ʠ ʭʘʨʘʢʪʝʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ. ɺ ʥʘʙʦʨ ʚʭʦʜʷʪ 4 

ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʧʦʣʷ ʠ ʢʘʨʪʦʯʢʠ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ ʨʳʙ. ʀʛʨʦʢʠ ʙʝʨʫʪ ʧʦ ʦʜʥʦʡ 

ʢʘʨʪʦʯʢʝ, ʦʩʪʘʣʴʥʳʝ ʧʝʨʝʤʝʰʠʚʘʶʪʩʷ ʠ ʜʦʩʪʘʶʪʩʷ ʚʝʜʫʱʠʤ ʧʦ ʦʜʥʦʡ. ʊʦʪ, ʫ 

ʢʦʛʦ ʢʘʨʪʦʯʢʘ ʟʘʙʠʨʘʝʪ ʝʝ ʩʝʙʝ. ɺʳʠʛʨʳʚʘʝʪ ʠʛʨʦʢ, ʩʦʙʨʘʚʰʠʡ 4 ʢʘʨʪʦʯʢʠ 

ʧʝʨʚʳʤ. 
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ʈʠʩʫʥʦʢ 2 ï ʉʦʜʝʨʞʘʥʠʝ ʵʣʝʤʝʥʪʘ ʣʧɻʙʫʢʘ çʀʭʪʠʦʣʦʛʠʯʝʩʢʦʝ ʣʦʪʦè 

 

4. ʅʘʙʦʨʳ ʩʶʞʝʪʥʳʭ ʢʘʨʪʠʥʦʢ ʜʣʷ ʠʛʨ çɺʦʩʩʪʘʥʦʚʠ ʢʘʨʪʠʥʢʫè, çʉʦʩʪʘʚʴ 

ʨʘʩʩʢʘʟè, çʉʦʩʪʘʚʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʨʘʩʩʢʘʟ ʧʦ ʢʘʨʪʠʥʢʘʤè, çʆʪʚʝʪʴ ʥʘ 

ʚʦʧʨʦʩʳè.  

5. ʈʘʩʢʨʘʩʢʠ.  ʇʦʜʦʙʨʘʪʴ ʮʚʝʪʘ ʜʣʷ ʯʝʨʥʦ-ʙʝʣʳʭ ʩʶʞʝʪʥʳʭ ʢʘʨʪʠʥʦʢ. 

6. ɿʘʜʘʥʠʝ çʉʦʙʝʨʠ ʢʘʨʪʠʥʢʫè (ʨʠʩ. 3). ʆʙʲʝʜʠʥʝʥʠʝʤ ʵʣʝʤʝʥʪʦʚ 

ʠʟʦʙʨʘʞʝʥʠʷ ʨʳʙ ʥʘ ʧʘʟʣʘʭ ʚ ʮʝʣʦʩʪʥʳʡ ʦʙʨʘʟ. ʇʝʨʝʜ ʜʝʪʴʤʠ ʢʣʘʜʸʪ 

ʠʟʦʙʨʘʞʝʥʠʝ ʨʳʙʳ (ʢʘʨʪʠʥʢʘ ʦʙʨʘʟʝʮ) ʠ ʨʘʟʨʝʟʥʳʝ ʢʘʨʪʠʥʢʠ. ɺʦʩʧʠʪʘʪʝʣʴ 

ʧʨʝʜʣʘʛʘʝʪ ʜʝʪʷʤ ʚʥʠʤʘʪʝʣʴʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʢʘʨʪʠʥʢʫ ʠ ʩʦʙʨʘʪʴ ʝʸ ʠʟ ʦʪʜʝʣʴʥʳʭ 

ʯʘʩʪʝʡ. ʅʘ ʦʪʜʝʣʴʥʦʤ ʩʪʦʣʝ ʨʘʩʢʣʘʜʳʚʘʶʪʩʷ ʢʘʨʪʠʥʢʠ ʩ ʨʳʙʘʤʠ, ʟʘʥʝʩʸʥʥʳʤʠ 

ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʂʪʦ ʧʝʨʚʳʡ ʩʦʙʝʨʸʪ ʢʘʨʪʠʥʢʫ ʠʟ ʧʘʟʣʦʚ - 

ʧʦʜʭʦʜʠʪ ʢ ʩʪʦʣʫ ʥʘʭʦʜʠʪ ʩʚʦʶ ʨʳʙʢʫ. ʅʘʟʳʚʘʝʪ ʨʳʙʫ, ʫʢʘʟʳʚʘʝʪ ʝʝ ʤʝʩʪʦ 

ʦʙʠʪʘʥʠʷ, ʦʧʠʩʳʚʘʝʪ ʚʥʝʰʥʠʡ ʚʠʜ ʠ ʯʝʤ ʧʠʪʘʝʪʩʷ.  
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ʈʠʩʫʥʦʢ 3 ï ʉʦʜʝʨʞʘʥʠʝ ʵʣʝʤʝʥʪʘ ʣʵʧʙʫʢʘ çʉʦʙʝʨʠ ʢʘʨʪʠʥʢʫè 

 

7. ɺʨʘʱʘʶʱʠʡʩʷ ʜʠʩʢ çʉʪʨʦʝʥʠʝ ʨʳʙʳè (ʨʠʩ. 4). ʉʦʚʤʝʩʪʠʪʴ ʵʣʝʤʝʥʪʳ 

ʨʳʙʳ. ʀʛʨʘ çʏʪʦ ʫ ʨʳʙʳ, ʜʣʷ ʯʝʛʦè. ʇʨʠ ʧʝʨʝʜʘʯʝ ʜʨʫʛ ʜʨʫʛʫ ʨʳʙʢʠ-ʠʛʨʫʰʢʠ 

ʨʝʙʝʥʦʢ ʜʦʣʞʝʥ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩ ʚʝʜʫʱʝʛʦ. ʅʘʯʠʥʘʝʪ ʚʦʩʧʠʪʘʪʝʣʴ: ʋ ʨʳʙʳ 

ʝʩʪʴ ʛʣʘʟʘ. ʉʧʨʘʰʠʚʘʶ: ʜʣʷ ʯʝʛʦ ʠ ʧʝʨʝʜʘʶ ʨʳʙʢʫ? ʈʝʙʸʥʦʢ: ʦʪʚʝʯʘʝʪ ï ʯʪʦʙʳ 

ʩʤʦʪʨʝʪʴ, ʘ ʝʱʸ ʝʩʪʴ ʞʘʙʨʳ, ʠ ʧʝʨʝʜʘʸʪ ʨʳʙʢʫ. ʉʣʝʜʫʶʱʠʡ ʨʝʙʸʥʦʢ ʛʦʚʦʨʠʪ: 

ɾʘʙʨʳ ʥʫʞʥʳ, ʯʪʦʙʳ ʜʳʰʘʪʴ ʠ ʥʘʟʳʚʘʝʪ ʜʨʫʛʫʶ ʯʘʩʪʴ ʪʝʣʘ ʠ ʪ.ʜ. çʉʪʨʦʝʥʠʝ 

ʨʳʙʳè. ʈʘʩʩʤʘʪʨʠʚʘʥʠʝ ʠ ʦʙʩʫʞʜʝʥʠʝ ʩʪʨʦʝʥʠʝ ʨʳʙ. ɹʝʩʝʜʘ ʧʦ ʢʘʨʪʠʥʢʝ. 

 

 
 

ʈʠʩʫʥʦʢ 4 ï ʉʦʜʝʨʞʘʥʠʝ ʵʣʝʤʝʥʪʘ ʣʵʧʙʫʢʘ çɺʨʘʱʘʶʱʠʡʩʷ ʜʠʩʢè [4] 
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8. ɼʠʜʘʢʪʠʯʝʩʢʘʷ ʠʛʨʘ çɾʠʟʥʝʥʥʳʡ ʮʠʢʣ ʨʳʙʳè (ʠʥʪʝʨʘʢʪʠʚʥʦʝ ʦʢʦʰʢʦ). 

ʈʘʩʩʤʘʪʨʠʚʘʥʠʝ ʠ ʦʙʩʫʞʜʝʥʠʝ ʩʪʨʦʝʥʠʝ ʨʳʙ. ɹʝʩʝʜʘ ʧʦ ʢʘʨʪʠʥʢʝ. 

9. ɼʠʜʘʢʪʠʯʝʩʢʘʷ ʠʛʨʘ çʇʦʤʦʞʝʤ ʨʳʙʢʝ ʚʝʨʥʫʪʴʩʷ ʜʦʤʦʡè. ɼʝʪʷʤ 

ʧʨʝʜʣʘʛʘʶʪʩʷ ʢʘʨʪʦʯʢʠ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ ʣʘʙʠʨʠʥʪʘ. ʅʝʦʙʭʦʜʠʤʦ ʧʨʘʚʠʣʴʥʦ 

ʧʨʦʚʝʩʪʠ ʣʠʥʠʶ ʥʝ ʦʪʨʳʚʘʷ ʧʘʣʴʮʘ ʦʪ ʢʘʨʪʠʥʢʠ ʠ ʥʘʡʪʠ ʜʦʤ ʨʳʙʢʠ. 

10. ɼʠʜʘʢʪʠʯʝʩʢʘʷ ʠʛʨʘ çʇʘʨʥʳʝ ʢʘʨʪʠʥʢʠè. ʀʛʨʦʢʠ ʧʦ ʦʯʝʨʝʜʠ 

ʧʦʜʥʠʤʘʶʪ ʧʦ 2 ʢʘʨʪʦʯʢʠ. ɽʩʣʠ ʠʟʦʙʨʘʞʝʥʠʷ ʦʜʠʥʘʢʦʚʳʝ, ʠʛʨʦʢ ʟʘʙʠʨʘʝʪ 

ʢʘʨʪʦʯʢʠ ʩʝʙʝ ʠ ʜʝʣʘʝʪ ʝʱʝ ʦʜʠʥ ʭʦʜ.  ɽʩʣʠ ʨʘʟʥʳʝ, ʢʣʘʜʝʪ ʦʙʨʘʪʥʦ. ɺʳʠʛʨʳʚʘʝʪ 

ʠʛʨʦʢ, ʩʦʙʨʘʚʰʠʡ ʙʦʣʴʰʝ ʚʩʝʛʦ ʧʘʨ ʨʳʙ. 

11. ɼʠʜʘʢʪʠʯʝʩʢʘʷ ʠʛʨʘ çʉʨʘʚʥʠ ʨʳʙè. ɺʳʙʠʨʘʶʪʩʷ 2 ʣʶʙʳʝ ʢʘʨʪʦʯʢʠ ʩ 

ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʨʳʙ. ɼʝʪʠ ʧʦ ʦʯʝʨʝʜʠ ʥʘʟʳʚʘʶʪ ʠʭ ʩʭʦʜʩʪʚʦ (ʨʘʟʣʠʯʠʝ). 

ɺʳʠʛʨʳʚʘʝʪ ʪʦʪ, ʢʪʦ ʧʦʩʣʝʜʥʠʤ ʥʘʟʚʘʣ ʧʨʠʟʥʘʢ (ʮʚʝʪʫ, ʨʘʟʤʝʨʫ ʠ ʪ.ʜ.). 

12. ɼʠʜʘʢʪʠʯʝʩʢʘʷ ʠʛʨʘ çʆʪʢʫʜʘ ʬʨʘʛʤʝʥʪè. ɼʝʪʷʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʶʞʝʪʥʘʷ 

ʢʘʨʪʠʥʢʘ-ʦʩʥʦʚʘ. ʈʘʩʩʤʦʪʨʝʚ ʝʝ, ʨʝʙʝʥʦʢ ʜʦʣʞʝʥ ʥʘʡʪʠ ʠ ʧʦʣʦʞʠʪʴ ʥʘ ʥʝʝ 

ʧʦʜʭʦʜʷʱʠʡ ʬʨʘʛʤʝʥʪ, ʢʦʪʦʨʳʡ ʠʟʦʙʨʘʞʝʥ ʥʘ ʨʘʟʨʝʟʥʳʭ ʢʘʨʪʦʯʢʘʭ. ɿʘʜʘʥʠʝ 

ʚʳʧʦʣʥʷʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʙʫʜʫʪ ʚʳʣʦʞʝʥʳ ʚʩʝ ʬʨʘʛʤʝʥʪʳ.  

13. ʂʘʨʤʘʰʢʠ ʠ ʪʠʪʫʣʴʥʳʡ ʣʠʩʪ.  

ɺʩʝ ʤʘʪʝʨʠʘʣʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʘʥʥʦʛʦ ʧʦʩʦʙʠʷ 

ʙʝʟʦʧʘʩʥʳ, ʜʝʪʘʣʠ ʣʝʛʢʦ ʟʘʤʝʥʷʝʤʳ. ɼʣʷ ʥʝ ʯʠʪʘʶʱʠʭ ʜʝʪʝʡ ʘʢʪʫʘʣʴʥʦ ʙʫʜʝʪ 

ʩʜʝʣʘʪʴ ʦʙʦʟʥʘʯʝʥʠʷ ʥʘ ʢʘʨʤʘʰʢʘʭ ʚ ʚʠʜʝ ʢʘʨʪʠʥʦʢ-ʧʦʜʩʢʘʟʦʢ.   

ʃʵʧʙʫʢ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʜʚʫʤʷ ʙʣʦʢʘʤʠ: 1 ʙʣʦʢ ï ʠʛʨʳ ʠ ʟʘʜʘʥʠʷ ʚ 

ʢʦʥʚʝʨʪʘʭ ʠ ʢʘʨʤʘʥʘʭ; 2 ʙʣʦʢ ï ʩʦʜʝʨʞʠʪ ʜʠʜʘʢʪʠʯʝʩʢʫʶ ʠʛʨʫ çɺʦʜʦʝʤ ʩ 

ʦʙʠʪʘʪʝʣʷʤʠè, ʧʦʜʛʦʪʦʚʣʝʥʥʫʶ ʠʟ ʬʝʪʨʘ. ɼʘʥʥʳʡ ʙʣʦʢ ʥʘʧʨʘʚʣʝʥ ʥʘ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʥʘʚʳʢʦʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʠ ʧʦʨʷʜʢʦʚʦʛʦ ʩʯʝʪʘ, ʟʘʢʨʝʧʣʝʥʠʝ 

ʩʦʩʪʘʚʘ ʯʠʩʣʘ ʚ ʧʨʝʜʝʣʘʭ 10, ʮʚʝʪʦʚ ʩʧʝʢʪʨʘ, ʨʘʟʚʠʪʠʝ ʤʝʣʢʦʡ ʤʦʪʦʨʠʢʠ. ɺʦʜʦʝʤ 

- ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʘʣʴʯʠʢʦʚʳʡ ʪʨʝʥʘʞʝʨ ʩ ʨʘʟʥʳʤʠ ʟʘʩʪʝʞʢʘʤʠ 

(ʧʫʛʦʚʠʮʳ, ʣʠʧʫʯʢʠ, ʢʥʦʧʢʠ, ʰʥʫʨʦʚʢʘ, ʢʨʶʯʢʠ, ʧʨʠʱʝʧʢʠ). ʅʘ ʵʪʠ ʟʘʩʪʝʞʢʠ 

ʧʨʠʢʨʝʧʣʷʶʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʨʳʙʢʠ, ʚʦʜʦʨʦʩʣʠ, ʨʘʢʫʰʢʠ, ʯʝʨʝʧʘʭʠ, 

ʨʘʢʦʦʙʨʘʟʥʳʝ. ɼʦʧʦʣʥʷʶʪʩʷ ʥʘʩʝʢʦʤʳʤʠ, ʫʪʦʯʢʘʤʠ ʠ ʮʠʬʨʘʤʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʬʦʨʤʣʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦʤʦʛʘʝʪ ʨʝʙʸʥʢʫ ʫʟʥʘʪʴ ʥʦʚʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʦʙʠʪʘʪʝʣʷʤ ʨʝʢ, ʧʨʫʜʦʚ ʠ ʜʨʫʛʠʭ ʚʦʜʦʸʤʦʚ, ʠʭ ʩʪʨʦʝʥʠʠ, 

ʦʩʦʙʝʥʥʦʩʪʷʭ ʧʠʪʘʥʠʷ ʠ ʦʙʠʪʘʥʠʷ, ʩʦʨʪʠʨʦʚʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ. ʇʦʜʪʘʣʢʠʚʘʝʪ ʨʝʙʝʥʢʘ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʠʟʫʯʝʥʠʶ ʥʦʚʳʭ 

ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʪʝʤ.  
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ESTIMATION OF DURATION OF TEMPERATURE CONDITIONS OF 

WINTERING OF ANADROMOUS STURGEON FISH IN CONDITIONS OF 

COASTAL FARMS AND INDUSTRIAL TYPE  

Bubunets E.V. 

 

ʈʝʟʶʤʝ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʫʩʣʦʚʠʷ ʟʠʤʦʚʢʠ 

ʘʥʘʜʨʦʤʥʳʭ ʦʩʝʪʨʦʚʳʭ, ʚ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʚ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʭʦʟʷʡʩʪʚʘʭ. 

ʇʨʦʚʝʜʸʥ ʘʥʘʣʠʟ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʜʠʘʧʘʟʦʥʦʚ, ʠʭ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ, 

ʧʨʝʜʣʦʞʝʥʳ ʚʘʨʠʘʥʪʳ ʟʠʤʦʚʢʠ ʜʣʷ ʙʝʣʫʛʠ, ʰʠʧʘ ʠ ʩʝʚʨʶʛʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ, ʟʠʤʦʚʢʘ, ʘʥʘʜʨʦʤʥʳʝ ʦʩʝʪʨʦʚʳʝ. 

 

Summary. The paper considers the temperature conditions of wintering 

anadromous sturgeon, in natural conditions and in industrial farms. The analysis of 

temperature ranges, their duration, and suggested wintering options for great 

sturgeon, spiny sturgeon and stellate sturgeon. 

Key words: water temperature, wintering, anadromous sturgeon.  

 

ɺʚʝʜʝʥʠʝ. 

ʊʝʤʧʝʨʘʪʫʨʘ - ʫʩʣʦʚʥʘʷ ʚʝʣʠʯʠʥʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʪʝʧʣʦʚʦʝ ʩʦʩʪʦʷʥʠʝ 

ʪʝʣ ʠʣʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚʳʨʘʞʘʶʱʘʷʩʷ ʯʘʱʝ ʚʩʝʛʦ ʚ ʛʨʘʜʫʩʘʭ ʰʢʘʣʳ 

ʎʝʣʴʩʠʷ. ʅʦ ʚ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʵʪʦʪ ʪʝʨʤʠʥ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʪʝʧʣʦʚʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʦʚ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ.  

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʨʳʙʦʚʦʜʩʪʚʘ ʦʩʦʙʫʶ ʨʦʣʴ 

ʟʘʥʠʤʘʝʪ ʧʦʣʫʯʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ 

ʞʠʟʥʝʩʪʦʡʢʦʛʦ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɿʠʤʦʚʢʘ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʤʳʤ ʵʪʘʧʦʤ ʢʘʢ 

ʚ ʞʠʟʥʠ ʨʳʙ ʠʟ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʘʨʝʘʣʘ, ʪʘʢ ʠ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʟʚʝʥʝ ʨʳʙʦʚʦʜʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʪ.ʢ. ʧʨʝʜʰʝʩʪʚʫʝʪ ʥʝʨʝʩʪʫ. 

ʇʦ ʘʚʪʦʨʠʪʝʪʥʦʤʫ ʤʥʝʥʠʶ ɸ.ʌ. ʂʘʨʧʝʚʠʯ, ʚʝʩʝʥʥʝʥʝʨʝʩʪʫʶʱʠʝ ʨʳʙʳ ʠʟ 

ʧʨʠʨʦʜʥʦʛʦ ʘʨʝʘʣʘ ʨʘʟʤʥʦʞʘʶʪʩʷ ʧʦʩʣʝ ʜʣʠʪʝʣʴʥʦʡ ʟʠʤʳ, ʢʦʛʜʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠʣʠ ʤʠʥʠʤʘʣʴʥʘ (ʜʳʭʘʥʠʝ) ʠʣʠ ʧʦʜʘʚʣʝʥʘ 
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(ʧʠʱʝʚʘʨʝʥʠʝ) ʠ ʧʦʩʪʫʧʣʝʥʠʡ ʧʠʱʝʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʟʚʥʝ ʥʝʪ, ʨʘʩʭʦʜ ʥʘ ʜʳʭʘʥʠʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʸʪ ʚʥʫʪʨʝʥʥʠʭ ʨʝʟʝʨʚʦʚ. ʆʙʲʝʤ ʨʘʩʭʦʜʘ ʨʝʟʝʨʚʘ ʠ ʧʦʪʝʨʠ 

ʤʘʩʩʳ ʪʝʣʘ ʦʧʨʝʜʝʣʷʶʪ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʛʠʜʨʦʙʠʦʥʪʦʚ ʚ ʢʦʥʮʝ ʭʦʣʦʜʥʦʛʦ 

ʧʝʨʠʦʜʘ ʠ ʜʦʧʫʩʪʠʤʦʩʪʴ ʝʛʦ ʜʣʠʪʝʣʴʥʦʩʪʠ. ʏʝʤ ʜʦʣʴʰʝ ʟʠʤʘ, ʪʝʤ ʤʝʥʴʰʝ ʦʙʲʝʤ 

ʙʝʣʢʘ, ʣʠʧʠʜʦʚ ʠ ʛʣʠʢʦʛʝʥʘ ʧʝʨʝʜʘʸʪʩʷ ʚ ʦʦʮʠʪʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʵʤʙʨʠʦʥʦʚ. 

ʇʦʵʪʦʤʫ ʧʦʨʦʛʦʤ ʜʣʷ ʛʠʜʨʦʙʠʦʥʪʦʚ ʷʚʣʷʝʪʩʷ ʥʝ ʩʘʤʘ ʥʠʟʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʘ 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʝʙʳʚʘʥʠʷ ʠʭ ʚ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ ʥʠʞʝ ʪʦʣʝʨʘʥʪʥʳʭ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʦʜʝʨʞʘʥʠʝ ʤʘʪʦʯʥʦʛʦ ʩʪʘʜʘ ʠ ʨʝʤʦʥʪʘ, ʚ ʫʩʣʦʚʠʷʭ ʥʠʟʢʠʭ, 

ʢʨʠʪʠʯʝʩʢʠʭ, ʪʝʤʧʝʨʘʪʫʨ ʥʝʙʝʩʧʨʝʜʝʣʴʥʦ [9]. 

ʆ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʨʝʞʠʤʝ ʚʦ ʚʨʝʤʷ 

ʟʠʤʦʚʢʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʤʥʝʥʠʡ. ʊʘʢ ʄ.ʉ. ʏʝʙʘʥʦʚ ʠ ɽ.ɺ. ɻʘʣʠʯ 

ʟʠʤʦʚʢʫ ʦʧʨʝʜʝʣʷʝʪ ʢʘʢ ʩʦʜʝʨʞʘʥʠʝ ʨʳʙ ʧʨʠ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ (2-6Áʉ) ʚ 

ʪʝʯʝʥʠʝ 2-3 ʤʝʩʷʮʝʚ. ʆʧʪʠʤʘʣʴʥʳʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʠʥʪʝʨʚʘʣ ʚ ʵʪʦ ʚʨʝʤʷ 

ʩʦʩʪʘʚʣʷʝʪ 4-5Áʉ, ʧʨʠ ʵʪʦʤ, ʘʚʪʦʨʳ ʜʦʧʫʩʢʘʶʪ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʜʦ 

7Áʉ ʠ ʧʦʥʠʞʝʥʠʝ ʜʦ 2Áʉ [15].  

ɺ ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʧʦ ʨʘʙʦʪʝ ʩ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʦʩʝʪʨʦʚʳʭ, ʤʠʛʨʘʥʪʘʤʠ 

ʨʘʟʥʦʛʦ ʪʠʧʘ ʧʦ ʥʝʧʨʝʨʳʚʥʦʤʫ ʛʨʘʬʠʢʫ ʚ ʮʝʭʘʭ ʜʣʠʪʝʣʴʥʦʛʦ ʚʳʜʝʨʞʠʚʘʥʠʷ 

ʨʳʙʳ (ʎɼɺʈ) ʩ ʨʝʛʫʣʠʨʫʝʤʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʜʳ ʧʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʦʣʦʥʛʘʮʠʠ ʧʝʨʠʦʜʘ ʟʠʤʦʚʢʠ. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʟʘʛʨʫʟʢʠ 

ʠʥʢʫʙʘʮʠʦʥʥʦ-ʚʳʨʦʩʪʥʳʭ ʤʦʱʥʦʩʪʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʛʦʥʘʜ 

ʩʘʤʦʢ ʛʘʤʝʪʦʛʝʥʝʟ ʩʜʚʠʛʘʣʠ ʥʘ 1,5 ʠ 3,0 ʤʝʩʷʮʘ. ʋ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʎɼɺʈ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ 3-4 Áʉ ʧʦʣʦʚʦʡ ʮʠʢʣ ʧʨʦʜʣʝʚʘʣʠ ʥʘ 1,5 

ʤʝʩʷʮʘ, ʧʨʠ 2-3 Áʉ ʥʘ 2 ʠ 3 ʤʝʩʷʮʘ [12]. 

ɽʩʣʠ ʜʘʥʥʳʝ ʧʦ ʟʠʤʦʚʢʝ ʦʩʦʙʝʡ ʠʟ ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʷ ʤʦʞʥʦ ʥʘʡʪʠ ʚ 

ʧʝʯʘʪʠ, ʪʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʜʨʦʙʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦ ʘʥʘʜʨʦʤʥʳʤ ʦʩʝʪʨʦʚʳʤ ʠʟ 

ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʭʦʟʷʡʩʪʚ ʢʨʘʡʥʝ ʤʘʣʦ. ʈʘʥʝʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʚʣʠʷʥʠʝ ʢʨʠʪʝʨʠʝʚ 

ʟʠʤʦʚʢʠ ʩʘʤʦʢ ʨʫʩʩʢʦʛʦ ʦʩʝʪʨʘ ʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʥʢʫʙʘʮʠʠ ʠ 

ʚʳʜʝʨʞʠʚʘʥʠʷ ʧʨʝʜʣʠʯʠʥʦʢ ʚ ʠʥʜʫʩʪʨʠʘʣʴʥʦʤ ʭʦʟʷʡʩʪʚʝ [2]. ɺ ʵʪʦʡ ʩʚʷʟʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʟʠʤʦʚʢʠ ʙʝʣʫʛʠ, ʩʝʚʨʶʛʠ ʠ ʰʠʧʘ ʠʟ ʨʳʙʦʚʦʜʥʳʭ 

ʭʦʟʷʡʩʪʚ, ʙʘʟʠʨʫʶʱʠʭʩʷ ʥʘ ʩʙʨʦʩʥʳʭ ʚʦʜʘʭ ɻʈʕʉ, ʘ ʪʘʢʞʝ ʜʘʥʥʳʝ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚ ʥʠʟʦʚʴʷʭ ʨ. ɺʦʣʛʘ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʨʘʟʣʠʯʥʳʝ ʧʝʨʠʦʜʳ ʚʳʜʝʨʞʠʚʘʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦʩʝʪʨʦʚʳʭ ʥʘ ʟʠʤʦʚʢʝ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʦʟʥʘʯʠʪʴ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ 

ʦʩʝʪʨʦʚʳʭ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ ʟʠʤʦʚʢʠ çʭʦʣʦʜʦʩʪʦʡʢʦʩʪʠè ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʝ 

ʛʨʘʥʠʮʳ ʙʝʟ ʥʘʨʫʰʝʥʠʷ ʛʝʥʝʨʘʪʠʚʥʦʡ ʬʫʥʢʮʠʠ. 

ʎʝʣʴ ʠ ʟʘʜʘʯʠ: ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʫʩʣʦʚʠʷ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʟʠʤʦʚʢʠ ʚ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʭʦʟʷʡʩʪʚ ʧʦ ʩʨʝʜʩʪʚʘʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʧʨʦʚʝʩʪʠ ʠʭ 

ʩʨʘʚʥʝʥʠʝ, ʧʨʝʜʣʦʞʠʪʴ ʚʨʝʤʝʥʥʳʝ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʛʨʘʥʠʮʳ. 
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ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʉʙʦʨ ʠʩʭʦʜʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʚʦʜʠʣʠ ʚ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ 

ʪʝʧʣʦʚʦʜʥʳʭ ʨʳʙʦʚʦʜʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʩ 

2001 ʧʦ 2013 ʛʛ. ɼʣʷ ʎɼɺʈ ʚʟʷʪʳ ʫʩʨʝʜʥʸʥʥʳʝ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʝ ʜʘʥʥʳʝ (1964-

1968 ʛʛ.) ʧʦ ʧʦʩʪʫ ʛ. ɸʩʪʨʘʭʘʥʴ [12]. ʆʙʲʝʢʪʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚ ʧʝʨʠʦʜ ʟʠʤʦʚʢʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ʌʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ 

ʚʳʨʘʞʝʥ ʚ Áʉ ʠ ʛʨʘʜʫʩʦ-ʜʥʷʭ (Á/ʜ) ʟʘʚʠʩʷʱʠʭ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʠ ʜʠʘʧʘʟʦʥʘ 

ʪʝʤʧʝʨʘʪʫʨ. 

ʊʘʢ ʢʘʢ ʥʘʩʪʫʧʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ ʥʘ 

ʨʳʙʦʚʦʜʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʥʘʯʠʥʘʝʪʩʷ ʚ ʨʘʟʥʳʝ ʩʨʦʢʠ, ʠ ʦʪʣʠʯʘʝʪʩʷ ʧʦ ʛʦʜʘʤ, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʟʠʤʦʚʢʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʰʠʧʘ, ʩʝʚʨʶʛʠ ʠ ʙʝʣʫʛʠ 

ʨʘʩʩʯʠʪʘʥʘ ʩ 1 ʥʦʷʙʨʷ ʧʨʝʜʳʜʫʱʝʛʦ ʛʦʜʘ ʜʦ ʥʘʯʘʣʘ ʠʭ ʚʳʚʦʜʘ ʥʘ ʥʝʨʝʩʪʦʚʳʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ. ʇʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʝʚʨʶʛʠ ʧʦʩʣʝ ʙʦʥʠʪʠʨʦʚʢʠ (25 ʜʝʢʘʙʨʷ) ʠʟ 

ʙʝʪʦʥʥʳʭ ʙʘʩʩʝʡʥʦʚ ʧʝʨʝʚʦʜʠʣʠ ʚ ʧʣʘʩʪʠʢʦʚʳʝ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʜʜʝʨʞʘʥʠʷ 

ʧʦʩʪʦʷʥʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʥʘ ʫʨʦʚʥʝ 5-8 Áʉ. ʆʪʦʙʨʘʥʥʳʭ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʙʝʣʫʛʠ ʠ ʰʠʧʘ ʧʝʨʝʚʦʜʠʣʠ ʚ 

ʙʘʩʩʝʡʥʳ, ʦʙʦʨʫʜʦʚʘʥʥʳʝ ʪʝʨʤʦʨʝʛʫʣʷʮʠʝʡ ʟʘ 2-3 ʥʝʜʝʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʧʨʦʛʨʝʚʘ ʚʦʜʳ ʜʦ ʥʝʨʝʩʪʦʚʳʭ ʟʥʘʯʝʥʠʡ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʟʠʤʥʠʡ 

ʜʠʘʧʘʟʦʥ ʨʘʟʙʠʪ ʥʘ ʪʨʠ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʠʥʪʝʨʚʘʣʘ: < 3,9 Áʉ; 4,0-8,0  ʉ; Ó 8,1 Áʉ. 

ʈʘʥʝʝ ʙʳʣʠ ʧʦʢʘʟʘʥʳ ʦʪʣʠʯʠʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʚ ʭʦʟʷʡʩʪʚʘʭ ʧʦ 

ʨʷʜʫ ʢʨʠʪʝʨʠʝʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ ʟʠʤʥʝʤʫ ʩʦʜʝʨʞʘʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚ 

ʜʠʘʧʘʟʦʥʝ K-I (0,0-7,9Áʉ) [5]. ʇʨʦʚʝʜʝʥʠʝ ʥʝʨʝʩʪʦʚʳʭ ʢʘʤʧʘʥʠʡ ʩʪʘʨʘʣʠʩʴ 

ʧʣʘʥʠʨʦʚʘʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʚʠʜʘ, 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʦʣʷʨʠʟʘʮʠʠ ʦʦʮʠʪʦʚ ʠ ʟʘʛʨʫʞʝʥʥʦʩʪʴʶ ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ-

ʚʳʨʦʩʪʥʦʛʦ ʮʝʭʘ ʭʦʟʷʡʩʪʚ. ɻʨʘʬʠʢ ʧʦʣʫʯʝʥʠʷ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʙʝʣʫʛʠ 

ʨʘʩʩʯʠʪʳʚʘʣʠ ʩ ʧʦʩʣʝʜʥʝʡ ʜʝʢʘʜʳ ʤʘʨʪʘ ʜʦ ʧʦʩʣʝʜʥʝʡ ʜʝʢʘʜʳ ʘʧʨʝʣʷ, ʜʣʷ ʰʠʧʘ 

ʚʪʦʨʦʡ ʜʝʢʘʜʘ ʘʧʨʝʣʷ ʠ ʧʝʨʚʘʷ ʜʝʢʘʜʘ ʤʘʷ, ʜʣʷ ʩʝʚʨʶʛʠ ʩʝʨʝʜʠʥʘ ʤʘʨʪʘ ʠ ʧʝʨʚʘʷ 

ʜʝʢʘʜʘ ʠʶʥʷ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʠʟʣʦʞʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʩ ʫʯʸʪʦʤ ʨʝʟʫʣʴʪʘʪʦʚ 

ʦʪʦʙʨʘʥʥʳʭ ʙʠʦʧʩʠʡʥʳʭ ʧʨʦʙ [11], ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʛʨʫʧʧʳ: ʙʝʣʫʛʘ 

ɹ 1-ɹ 3; ʰʠʧ ʐ 1, ʐ 2 ʠ ʩʝʚʨʶʛʘ ʉ 1-ʉ 2 ʚ ʢʦʪʦʨʳʭ ʫʯʪʝʥʳ ʫʩʣʦʚʠʷ ʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʟʠʤʦʚʢʠ. 

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ  

ʊʝʨʤʠʯʝʩʢʠʝ ʨʝʞʠʤʳ ʟʘ ʧʝʨʠʦʜ ʟʠʤʦʚʢʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚ 

ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʭʦʟʷʡʩʪʚʘʭ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʚ ʪʘʙʣʠʮʝ 1 ʠ ʠʟʦʙʨʘʞʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʟʠʤʦʚʢʠ, ʫ ʩʘʤʦʛʦ 

ʭʦʣʦʜʦʣʶʙʠʚʦʛʦ ʠʟ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚʠʜʦʚ ʙʝʣʫʛʠ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 4,2 (ɹ 1) ʜʦ 

5,3 (ɹ 3) ʤʝʩʷʮʘ ʧʨʠ ʣʠʤʠʪʘʭ ʪʝʤʧʝʨʘʪʫʨ 2,0-7,0 Áʉ ʠ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʷʭ 3,2-3,9 

Áʉ. ʉʫʤʤʘ ʥʘʢʦʧʣʝʥʥʦʛʦ ʪʝʧʣʘ ʚ ʜʠʘʧʘʟʦʥʝ ʥʠʞʝ 4 Áʉ ʩʦʩʪʘʚʠʣʘ ʦʪ 21,9 ʜʦ 80,1% 

ʚʘʨʠʘʥʪʳ ɹ 2 ʠ ɹ 3 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʜʠʘʧʘʟʦʥʝ 4,0-8,0 Áʉ 19,9-78,1 % ʦʪ ʦʙʱʝʛʦ 

ʟʘ ʟʠʤʦʚʢʫ. 
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ʋ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʰʠʧʘ ʧʨʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʟʠʤʦʚʢʠ ʦʪ 5 (ʐ 2) ʜʦ 

6 (ʐ 1) ʤʝʩʷʮʝʚ, ʢʨʘʡʥʠʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʩʦʩʪʘʚʠʣʠ 3,0-19,0 Áʉ ʧʨʠ 

ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʷʭ 7,5-8,8 Áʉ. ʉʫʤʤʘ ʥʘʙʨʘʥʥʦʛʦ ʪʝʧʣʘ ʚ ʜʠʘʧʘʟʦʥʝ Ò 3,9 Áʉ 

ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʪʦʣʴʢʦ ʚ ʚʘʨʠʘʥʪʝ ʐ 2 (3,6 %), ʚ ʠʥʪʝʨʚʘʣʝ 4,0-8,0 Áʉ ~ 50 %, 

Ó 8,1 Áʉ 48-51 % ʦʪ ʦʙʱʝʛʦ ʟʘ ʟʠʤʦʚʢʫ. ʊʝʤʧʝʨʘʪʫʨʥʳʝ ʩʢʘʯʢʠ ʚʳʰʝ 8 Áʉ  

ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʢʘʢ ʚ ʥʘʯʘʣʝ, ʪʘʢ ʠ ʥʘ ʟʘʚʝʨʰʘʶʱʠʭ ʵʪʘʧʘʭ ʟʠʤʦʚʦʢ. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʟʘ ʧʝʨʠʦʜ ʟʠʤʦʚʢʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

 

ʋ ʩʝʚʨʶʛʠ, ʩʘʤʦʛʦ ʪʝʧʣʦʣʶʙʠʚʦʛʦ ʚʠʜʘ, ʧʝʨʠʦʜ ʟʠʤʦʚʢʠ ʩʦʩʪʘʚʠʣ 3,9 (ʉ 1) 

ʠ 7,1 (ʉ 2) ʤʝʩʷʮʘ. ʊʝʤʧʝʨʘʪʫʨʥʳʝ ʟʥʘʯʝʥʠʷ ʫʢʣʘʜʳʚʘʣʠʩʴ ʦʪ 6,0 ʜʦ 12,1 Áʉ ʧʨʠ 

ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʷʭ 7,5-7,8 Áʉ. ʊʝʤʧʝʨʘʪʫʨʳ ʥʠʞʝ 4,0 Áʉ ʦʪʩʫʪʩʪʚʦʚʘʣʠ. 

ʂʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ ʟʘ ʟʠʤʦʚʢʫ ʚ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ 4,0-8,0 Áʉ ʩʦʩʪʘʚʠʣʦ 61,6-

79,8 %, Ó 8,1 Áʉ 20,2-38,4 %. ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʥʘ 

ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʟʠʤʦʚʦʢ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʨʘʟʣʠʯʠʷ ʫʩʣʦʚʠʡ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʟʠʤʦʚʢʠ (ʨʠʩ. 1) ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʤʝʪʦʜʘ ʛʠʧʦʬʠʟʘʮʠʠ [4, 6, 10] ʦʪ ʚʩʝʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʦʣʫʯʝʥʳ ʧʦʣʦʚʳʝ ʧʨʦʜʫʢʪʳ ʠ ʚʳʨʘʱʝʥʳ ʩʝʛʦʣʝʪʢʠ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʨʳʙʦʚʦʜʥʦʛʦ ʢʘʯʝʩʪʚʘ [1, 3, 7, 8, 13, 14]. 

 



73 

 

ʊʘʙʣʠʮʘ 1 - ʋʩʣʦʚʠʷ ʟʠʤʦʚʢʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʠ ʥʘ 

ʨ. ɺʦʣʛʘ 

 

ɺʘʨʠʘʥʪ 
ʇʨʠʦʜ ʟʠʤʦʚʢʠ 

ʂʦʣʠʯʝʩʪʚʦ Á/ʜ ʟʘ ʟʠʤʦʚʢʫ ʩ 

ʪʝʤʧʝʨʘʪʫʨʘʤʠ 

ʩʫʪ. Á/ʜ ʄ, Áʉ Lim  Ò 3,9 4,0-8,0 Ó 8,1 

ɹʝʣʫʛʘ 

ɹ 1 127 490 3,8 2,0-7,0 117 373  0 

ɹ 2 143 557 3,9 2,0-7,0 122  435  0 

ɹ 3 158  502 3,2 2,0-4,8 402  100 0 

ʉʝʚʨʶʛʘ 

ʉ 1 116  902 7,8 6,0-10,6 0 556  346  

ʉ 2 212  1592 7,5 6,0-12,1 0 1271 321  

ʐʠʧ 

ʐ 1 174  1523 8,8 5,2-19,0 0 747  776  

ʐ 2 154  1162 7,5 3,0-14,5 42  560  560  

ʨ. ɺʦʣʛʘ, ʫʩʨʝʜʥʸʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʜʝʢʘʜʘʤ ʟʘ 1964-1968 ʛʛ. 

ɸ 1 182 354,5 1,9 0,0-8,6 61  285  8,6  

ɸ 2 212 703,4 3,3 0,0-14,5 61  285  357  

ʎɼɺʈ (ʀʢʨʷʥʠʥʩʢʠʡ ʨʳʙʦʚʦʜʥʳʡ ʟʘʚʦʜ) 

3-4Áʉ 227 464,9 2,0 0,0-7,7 291,9 173  0 

2-3Áʉ 273 513,9 1,9 0,0-7,7 340,9 173 0 

 

ɼʣʷ ʦʮʝʥʢʠ ʫʩʣʦʚʠʡ ʟʠʤʦʚʢʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʦʩʪʦʷʥʠʠ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʚʦʙʦʜʳ ʨʘʩʩʤʦʪʨʠʤ ʪʝʨʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ʨ. ɺʦʣʛʘ ʧʦʩʣʝ 

ʟʘʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʪʦʤ ʞʝ ʠʥʪʝʨʚʘʣʝ ʩ 1 ʥʦʷʙʨʷ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʥʝʨʝʩʪʦʚʳʭ 

ʪʝʤʧʝʨʘʪʫʨ ʫ ʙʝʣʫʛʠ 8,0 Áʉ (ɸ 1) ʠ ʨʫʩʩʢʦʛʦ ʦʩʝʪʨʘ 14,0Áʉ (ɸ 2). ʇʨʠ ʨʘʩʯʝʪʘʭ ʟʘ 

ʦʩʥʦʚʫ ʚʟʷʪ ʧʨʠʥʮʠʧ ʨʘʙʦʪ ʩ ʦʟʠʤʳʤ ʦʩʝʪʨʦʤ. ɼʣʷ ʚʳʯʠʩʣʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʬʘʢʪʠʯʝʩʢʠʡ ʪʝʨʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ʩ ʫʩʨʝʜʥʸʥʥʳʤʠ ʧʦ ʜʝʢʘʜʘʤ ʜʘʥʥʳʤ (ʪʘʙʣ. 1, 

ʨʠʩ. 2). 

ʇʨʠ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʝ 1,9 Áʉ ʟʘ 6 ʤʝʩʷʮʝʚ ʟʠʤʦʚʢʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʫ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʙʝʣʫʛʠ ʠʟ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʳ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 0 ʜʦ 8,6 Áʉ (ʚʘʨʠʘʥʪ 

ɸ 1). ʉ ʫʯʸʪʦʤ ʪʦʛʦ, ʯʪʦ ʙʦʣʝʝ 2-ʭ ʤʝʩʷʮʝʚ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʜʝʨʞʠʪʩʷ ʚ ʨʘʡʦʥʝ 

0 Áʉ ʩʫʤʤʘ ʥʘʙʨʘʥʥʦʛʦ ʪʝʧʣʘ ʚ ʜʠʘʧʘʟʦʥʝ ʜʦ 4Áʉ ʩʦʩʪʘʚʣʷʝʪ 17,2 %, ʦʪ 4,0 ʜʦ 

8,0Áʉ - 80,4%, ʚʳʰʝ 8,0Áʉ - 2,4 %. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʫʶʱʠʭ 30 ʜʥʝʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʨʘʩʪʫʪ, ʚʝʨʭʥʠʡ ʧʨʝʜʝʣ ʜʦʩʪʠʛʘʝʪ 14,5Áʉ, ʩʨʝʜʥʷʷ ʟʘ ʟʠʤʦʚʢʫ - 
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3,3 Áʉ (ʚʘʨʠʘʥʪ ɸ 1). ʉʫʤʤʘ ʥʘʙʨʘʥʥʦʛʦ ʪʝʧʣʘ ʜʦ 4Áʉ ʩʥʠʞʘʝʪʩʷ ʜʦ 8,7 %, 4-8Áʉ 

ʜʦ 40,5 %, ʘ ʚʳʰʝ 8Áʉ ʚʦʟʨʘʩʪʘʝʪ ʜʦ 50,8% (ʪʘʙʣ. 1, ʨʠʩ. 2).  

ɺ ʨ. ɺʦʣʛʘ ʧʝʨʠʦʜ ʩ ʥʫʣʝʚʳʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʜʣʠʪʴʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 70 

ʜʥʝʡ. ʉ 1 ʥʦʷʙʨʷ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʥʝʨʝʩʪʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨ ʜʣʷ ʙʝʣʫʛʠ ʧʨʦʭʦʜʠʪ 

180-185 ʜʥʝʡ, ʜʣʷ ʨʫʩʩʢʦʛʦ ʦʩʝʪʨʘ 210-215 ʜʥʝʡ. 

ʇʨʦʚʝʜʸʥʥʳʝ ʨʘʙʦʪʳ ʚ ʧʨʦʰʝʜʰʝʤ ʩʪʦʣʝʪʠʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ 

ʩʦʜʝʨʞʘʥʠʠ ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʚ ʮʝʭʘʭ ʜʣʠʪʝʣʴʥʦʛʦ ʚʳʜʝʨʞʠʚʘʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʳ ʤʦʞʥʦ ʩʤʝʱʘʪʴ ʧʦʣʦʚʳʝ ʮʠʢʣʳ ʥʘ 1,5 ʠ 3,0 ʤʝʩʷʮʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʚ ʨʝʞʠʤʝ ʟʠʤʦʚʢʠ ʠ ʧʠʱʝʚʦʡ ʜʝʧʨʠʚʘʮʠʠ ʥʘʭʦʜʠʣʠʩʴ 7,5-9,0 

ʤʝʩʷʮʝʚ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʩʨʝʜʥʷʷ ʟʘ ʟʠʤʦʚʢʫ ʩʦʩʪʘʚʣʷʝʪ 1,9-2,0 Áʉ, ʯʪʦ ʙʦʣʝʝ 

ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʚʘʨʠʘʥʪʘ ɸ 1, ʩʫʤʤʘ ʥʘʙʨʘʥʥʦʛʦ ʪʝʧʣʘ ʚ ʜʠʘʧʘʟʦʥʝ ʜʦ 4Áʉ 60-70 

%, 4-8Áʉ 30-40 %. 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʀʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʨʝʢʝ ɺʦʣʛʘ (ʝʩʪʝʩʪʚʝʥʥʦʝ) ʠ ʧʨʠ 

ʨʝʛʫʣʠʨʫʝʤʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚ ʎɼɺʈ 

 

ʇʨʝʜʣʦʞʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʆʙʦʙʱʘʷ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʢʘʢ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʝ ʜʘʥʥʳʝ, ʪʘʢ ʠ 

ʧʦʣʫʯʝʥʥʳʝ ʚ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʪʝʧʣʦʚʦʜʥʳʭ ʭʦʟʷʡʩʪʚʘʭ, ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, 

ʯʪʦ ʫʩʧʝʰʥʦʝ ʧʦʣʫʯʝʥʠʝ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʦʪ ʘʥʘʜʨʦʤʥʳʭ ʦʩʝʪʨʦʚʳʭ 

ʚʦʟʤʦʞʥʦ ʧʦʩʣʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʟʠʤʦʚʢʠ ʦʪ 4 ʜʦ 9 ʤʝʩʷʮʝʚ.  

ɺ ʫʩʣʦʚʠʷʭ ʋɿɺ, ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʭʦʟʷʡʩʪʚ, 

ʦʙʣʘʜʘʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʴʶ ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ, ʧʨʠ ʧʝʨʝʚʦʜʝ 
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ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚ ʟʠʤʦʚʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʪʝʤʧʝʨʘʪʫʨʥʳʝ 

ʜʠʘʧʘʟʦʥʳ ʠ ʠʭ ʠʥʪʝʨʚʘʣʳ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 ï ʈʝʢʦʤʝʥʜʫʝʤʳʝ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʜʠʘʧʘʟʦʥʳ ʠ ʠʭ ʠʥʪʝʨʚʘʣʳ ʧʨʠ 

ʧʝʨʝʚʦʜʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚ ʟʠʤʦʚʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ 

 

ɺʠʜ 
ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ, 

(Lim / ʄ) Áʉ 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ, 

ʤʝʩ. 

ɹʝʣʫʛʘ 2-4 / 3 4-6 

ʉʝʚʨʶʛʘ 5-8 / 6,5 3,5 ï 6,5 

ʐʠʧ 4-7 / 5,5 3,5 - 5,5 
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BIOLOGICAL GROUNDS FOR POSSIBLE FISHERY USE OF LAKE 

VOLKOTA IN THE TVER AREA  

Varentsova E.Yu., Goryachev D.V., Golovina N.A. 

 

ʈʝʟʶʤʝ. ʅʘ ʧʨʠʤʝʨʝ ʦʟʝʨʘ ɺʦʣʢʦʪʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ 

ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ, ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ, 

ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʦʮʝʥʝʥ ʧʨʦʜʫʢʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ. 

ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʢʦʤʝʥʜʫʝʤ ʥʘ ʦʟ. 

ɺʦʣʢʦʪʘ ʩʦʟʜʘʪʴ ʨʝʢʨʝʘʮʠʦʥʥʦʝ ʭʦʟʷʡʩʪʚʦ ʩ ʩʘʜʢʦʚʦʡ ʣʠʥʠʝʡ ʜʣʷ ʪʦʚʘʨʥʦʛʦ 

ʚʳʨʘʱʠʚʘʥʠʷ ʣʝʥʩʢʦʛʦ ʦʩʝʪʨʘ ʠ ʩʪʝʨʣʷʜʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ɸʢʚʘʢʫʣʴʪʫʨʘ, ʙʠʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʟʦʦʙʝʥʪʦʩ, 

ʠʭʪʠʦʬʘʫʥʘ, ʦʟʝʨʦ, ʦʩʝʪʨ, ʩʪʝʨʣʷʜʴ  

  

Summary. On the example lake Volkota in the south west of the Tver area, the 

analysis of hydrological, hydrochemical, hydrobiological characteristics has been 

carrid out and their production potential estimated. 

For further fishery use, we recommend to arrange an industrial (cage) farm at 

the lake Volkota for commercial cultivation of the Lena sturgeon and sterlet. 

Key words. Aquaculture, bioproductivity, zoobenthos, ichthyofaunal, lake, 

sturgeon, starlet  

 

ʇʨʘʢʪʠʢʘ ʩʦʟʜʘʥʠʷ ʠʥʪʝʥʩʠʚʥʳʭ ʨʳʙʦʚʦʜʥʳʭ ʪʦʚʘʨʥʳʭ ʭʦʟʷʡʩʪʚ ʚ ʥʘʰʝʡ 

ʩʪʨʘʥʝ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʨʘʩʰʠʨʝʥʠʷ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʟʝʨ [4]. ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʪʦʚʘʨʥʦʝ ʦʟʝʨʥʦʝ ʨʳʙʦʚʦʜʩʪʚʦ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ: ʌʝʜʝʨʘʣʴʥʳʭ 

ʟʘʢʦʥʦʚ ˉ 166 ʦʪ 20 ʜʝʢʘʙʨʷ 2004 ʛ. çʆ ʨʳʙʦʣʦʚʩʪʚʝ ʠ ʩʦʭʨʘʥʝʥʠʠ ʚʦʜʥʳʭ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚè, ˉ 148 ʦʪ 3 ʠʶʣʷ 2013 ʛ. çʆʙ ʘʢʚʘʢʫʣʴʪʫʨʝ 
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(ʨʳʙʦʚʦʜʩʪʚʝ) ʠ ʦ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʦʪʜʝʣʴʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳè ʠ 

ʇʦʩʪʘʥʦʚʣʝʥʠʡ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ˉ 1183 ʦʪ 11 ʥʦʷʙʨʷ 2014 ʛ. çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ 

éè, ˉ 450 ʦʪ 15 ʤʘʷ 2014 ʛ. çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʧʨʘʚʠʣ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʷ 

ʪʦʨʛʦʚ (ʢʦʥʢʫʨʩʦʚ, ʘʫʢʮʠʦʥʦʚ) ʥʘ ʧʨʘʚʦ ʟʘʢʣʶʯʝʥʠʷ ʜʦʛʦʚʦʨʘ ʧʦʣʴʟʦʚʘʥʠʷ 

ʨʳʙʦʚʦʜʥʳʤ ʫʯʘʩʪʢʦʤè, N 1419 ʦʪ 23 ʥʦʷʙʨʷ 2017 ʛ. [7,8,9,13,14].  

ʇʦʣʫʯʝʥʠʝ ʧʨʘʚʘ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʦʟʝʨʘ ʜʣʷ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʪʦʚʘʨʥʦʛʦ ʨʳʙʦʚʦʜʩʪʚʘ ʚʦʟʥʠʢʘʝʪ ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʘʢʣʶʯʝʥʥʦʛʦ 

ʜʦʛʦʚʦʨʘ ʧʦʣʴʟʦʚʘʥʠʷ ʨʳʙʦʚʦʜʥʳʤ ʫʯʘʩʪʢʦʤ ʩ ʊʝʨʨʠʪʦʨʠʘʣʴʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ 

ʧʦ ʨʳʙʦʣʦʚʩʪʚʫ. ʇʨʠ ʵʪʦʤ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʝʢʪ, ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʷʶʪ ʥʘ ʦʩʥʦʚʝ ʨʳʙʦʚʦʜʥʦ-

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʧʨʦʚʦʜʷʪ ʢʦʤʧʣʝʢʩʥʦʝ 

ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʚʦʜʦʝʤʘ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʨʝʜʝʣʷʶʪ 

ʤʦʨʬʦʤʝʪʨʠʶ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʠʪʴ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʦʟʝʨʘ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʣʠʤʥʦʣʦʛʠʯʝʩʢʦʤʫ 

ʠ ʠʭʪʠʦʣʦʛʠʯʝʩʢʦʤʫ ʪʠʧʘʤ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʧʨʠʨʦʜʥʳʭ ʢʘʯʝʩʪʚ ʦʟʝʨʘ, 

ʚʢʣʶʯʘʶʱʠʭ ʩʚʝʜʝʥʠʷ ʦ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʭʘʨʘʢʪʝʨʝ ʧʦʯʚ ʚʦʜʦʩʙʦʨʥʦʡ 

ʧʣʦʱʘʜʠ, ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ, ʭʘʨʘʢʪʝʨʝ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ, 

ʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʚʦʜʳ, ʫʨʦʚʥʷʭ ʧʝʨʚʠʯʥʦʡ ʠ ʚʪʦʨʠʯʥʦʡ ʙʠʦʧʨʦʜʫʢʮʠʠ, 

ʩʦʩʪʘʚʝ ʨʳʙʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʧʦʟʚʦʣʷʝʪ ʜʦʚʦʣʴʥʦ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʪʴ 

ʥʘʩʪʦʷʱʫʶ ʠ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʚʦʜʦʝʤʘ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʬʦʨʤʘʭ 

ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ (ʵʢʩʪʝʥʩʠʚʥʦʤ, ʠʥʪʝʥʩʠʚʥʦʤ) ʠ ʨʘʩʩʯʠʪʘʪʴ ʚʦʟʤʦʞʥʳʡ ʚʳʭʦʜ 

ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ [4].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚʦʜʥʳʡ ʬʦʥʜ 

ʥʘʩʯʠʪʳʚʘʝʪ 750 ʦʟʝʨ ʧʣʦʱʘʜʴʶ 110 ʪʳʩ. ʛʘ ʠ 90, 5 ʪʳʩ. ʛʘ ʧʨʦʯʠʭ ʦʟʝʨ, ʥʘ ʥʠʭ 

ʩʬʦʨʤʠʨʦʚʘʥʦ 99 ʨʳʙʦʚʦʜʥʳʭ ʠ ʨʳʙʦʧʨʦʤʳʩʣʦʚʳʭ ʫʯʘʩʪʢʦʚ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ 

ɸʥʜʨʝʘʧʦʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ï 4 ʨʳʙʦʚʦʜʥʳʭ ʫʯʘʩʪʢʘ.  ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ 

ʷʚʣʷʣʦʩʴ ʨʘʟʨʘʙʦʪʢʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʟʝʨʘ ɺʦʣʢʦʪʘ 

ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘ ʥʠʭ ʛʨʘʥʠʮ ʨʳʙʦʚʦʜʥʳʭ ʫʯʘʩʪʢʦʚ. 

ʄʘʪʝʨʠʘʣ ʩʦʙʠʨʘʣʩʷ ʚ ʩʝʨʝʜʠʥʝ ʦʢʪʷʙʨʷ 2019 ʛ. ʥʘ ʦʟʝʨʝ ɺʦʣʢʦʪʘ, ʢʦʪʦʨʦʝ 

ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʟʘʧʘʜʥʳʭ ʦʪʨʦʛʘʭ ɺʘʣʜʘʡʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʚ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʛʨʘʥʠʮʘʭ ɸʥʜʨʝʘʧʦʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ (30-35 

ʢʤ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ ʛ. ɸʥʜʨʝʘʧʦʣʴ). ɼʘʥʥʳʝ ʧʦ ʩʦʩʪʘʚʫ ʫʣʦʚʦʚ 

ʜʨʫʛʠʭ ʣʝʪ ʙʳʣʠ ʣʶʙʝʟʥʦ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʤ ʦʪʜʝʣʝʥʠʝʤ 

ɻʦʩʅʀʆʈʍ [5,11]. ʈʘʩʯʝʪ ʧʦ ʧʦʣʫʯʝʥʠʶ ʪʦʚʘʨʥʦʡ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ (ʩʪʝʨʣʷʜʴ, 

ʣʝʥʩʢʠʡ ʦʩʝʪʨ) ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʪʠʚʘʤʠ ʜʣʷ ʩʘʜʢʦʚ ʪʠʧʘ 

çʇɸʈʉè ʩ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 36 ʤ2 [2,6,12]. 

ʆʟʝʨʦ ɺʦʣʢʦʪʘ ï ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʚʦʜʥʳʡ ʦʙʲʝʢʪ ʧʝʨʚʦʡ ʢʘʪʝʛʦʨʠʠ [1]. 

ɺʦʜʦʩʙʦʨʥʳʡ ʙʘʩʩʝʡʥ ʦʟʝʨʘ ɺʦʣʢʦʪʘ ʦʪʥʦʩʠʪʩʷ ʢ ʙʘʩʩʝʡʥʫ ʨʝʢʠ ɿʘʧʘʜʥʘʷ ɼʚʠʥʘ. 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʦʟʝʨʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 270 ʛʘ. ʐʠʨʠʥʘ ʥʘ ʨʘʟʥʳʭ ʫʯʘʩʪʢʘʭ 

ʠʟʤʝʥʷʝʪʩʷ ʦʪ 230 ʜʦ 1300 ʤ, ʧʨʝʦʙʣʘʜʘʶʱʠʝ ʛʣʫʙʠʥʳ 3,5 ï 4 ʤ. ɼʣʠʥʘ ʙʝʨʝʛʦʚʦʡ 
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ʣʠʥʠʠ 13 ʢʤ. ʆʟʝʨʦ ʧʨʦʪʦʯʥʦʝ, ʠʤʝʝʪ ʩʠʣʴʥʦ ʚʳʪʷʥʫʪʫʶ ʩ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʥʘ ʶʛʦ-

ʚʦʩʪʦʢ ʬʦʨʤʫ ʠ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʫʯʘʩʪʢʦʚ ʩʦʝʜʠʥʝʥʥʳʭ ʧʝʨʝʰʝʡʢʦʤ. ʋʯʘʩʪʦʢ 

ʘʢʚʘʪʦʨʠʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʦʢʦʣʦ ʥ.ʧ. ɹʦʙʨʦʚʳʝ ʃʫʢʠ, ʥʝʩʢʦʣʴʢʦ ʩʤʝʱʝʥ 

ʚʦʩʪʦʯʥʝʝ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʦʟʝʨʘ.  

ʈʝʣʴʝʬ ʜʥʘ ʦʟʝʨʘ ʚʦʣʥʠʩʪʳʡ, ʙʝʟ ʨʝʟʢʠʭ ʩʚʘʣʦʚ ʠ ʧʝʨʝʧʘʜʦʚ ʛʣʫʙʠʥ. ʅʘ 

ʘʢʚʘʪʦʨʠʠ ʦʟʝʨʘ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 5 ʦʩʪʨʦʚʦʚ. ʀʤʝʶʪʩʷ ʙʝʨʝʛʦʚʳʝ ʨʦʜʥʠʢʠ ʠ 

ʜʦʥʥʳʝ ʢʣʶʯʠ. ɺ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʦʢʨʘʠʥʝ ʦʟʝʨʘ ʩʫʱʝʩʪʚʫʝʪ ʩʚʷʟʴ ʩ 

ʙʝʟʳʤʷʥʥʳʤ ʦʟʝʨʦʤ ʠ ʩ ʦʟʝʨʦʤ ʄʳʟʘ, ʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʝ ɺʦʣʢʦʪʘ 

ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʦʟʝʨʦʤ ɼʦʣʦʩʝʮ ʯʝʨʝʟ ʧʝʨʝʩʳʭʘʶʱʠʡ ʣʝʪʦʤ ʠ ʧʨʦʤʝʨʟʘʶʱʠʡ 

ʟʠʤʦʡ ʨʫʯʝʡ ʙʝʟ ʥʘʟʚʘʥʠʷ. ʈʝʣʴʝʬ ʙʝʨʝʛʘ ʭʦʣʤʠʩʪʦ-ʨʘʚʥʠʥʥʳʡ, ʚ ʧʦʥʠʞʝʥʠʷʭ 

ʤʝʞʜʫ ʭʦʣʤʘʤʠ ʟʘʙʦʣʦʯʝʥʥʳʝ ʥʠʟʠʥʳ. ʇʦʯʚʳ ʧʦʜʟʦʣʠʩʪʳʝ, ʤʝʩʪʘʤʠ ʪʦʨʬʷʥʦ-

ʙʦʣʦʪʥʳʝ, ʩʫʧʝʩʯʘʥʳʝ ʠ ʩʫʛʣʠʥʠʩʪʳʝ. ʀʤʝʶʪʩʷ ʫʯʘʩʪʢʠ ʦʟʝʨʘ, ʛʜʝ ʪʦʣʱʠʥʘ 

ʠʣʦʚʳʭ ʥʘʥʦʩʦʚ ʜʦʩʪʠʛʘʝʪ 0,75 ʤ. ʇʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʘ ʟʘʥʠʤʘʶʪ ʭʚʦʡʥʳʝ ʠ 

ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʝ ʣʝʩʘ.  

ʎʚʝʪ ʚʦʜʳ ʞʝʣʪʳʡ, ʞʝʣʪʦ-ʢʦʨʠʯʥʝʚʳʡ, ʧʨʦʟʨʘʯʥʦʩʪʴ ʥʠʟʢʘʷ: 1,1-2,0 ʤ. 

ɺʦʜʘ ʦʟʝʨʘ ʤʘʣʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʘʷ, ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʢʦʣʝʙʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 

103,3 ʜʦ 104,9 ʤʛ/ʜʤ3. ʂʠʩʣʦʨʦʜʥʳʝ ʫʩʣʦʚʠʷ ʚʧʦʣʥʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ. ʉʦʜʝʨʞʘʥʠʝ 

ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʩʦʩʪʘʚʣʷʝʪ 8,5-10,7 ʤʛ/ʜʤ3 (70-89% ʥʘʩʳʱʝʥʠʷ). 

ɺʝʣʠʯʠʥʘ ʨʅ ʩʦʩʪʘʚʣʷʝʪ 7,4-7,5. ɺʦʜʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʮʚʝʪʥʦʩʪʠ, ʧʝʨʤʘʥʛʘʥʘʪʥʦʡ ʦʢʠʩʣʷʝʤʦʩʪʠ ʠ ʞʝʣʝʟʘ ʦʙʱʝʛʦ. ʇʨʝʚʳʰʝʥʠʝ ʇɼʂ 

ʜʣʷ ʧʦʩʣʝʜʥʝʛʦ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚ 9,6-16 ʨʘʟ. 

 ɺ ʟʦʥʝ ʧʨʠʙʨʝʞʥʳʭ ʠ ʥʘʜʚʦʜʥʳʭ ʨʘʩʪʝʥʠʡ ʥʘʠʙʦʣʴʰʝʝ ʨʘʟʚʠʪʠʝ ʧʦʣʫʯʘʶʪ 

ʦʩʦʢʠ, ʢʘʤʳʰ, ʭʚʦʱʠ, ʨʦʛʦʟ ʠ ʜʨ., ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʩʧʦʩʦʙʥʳ ʦʙʨʘʟʦʚʘʪʴ ʛʫʩʪʳʝ 

ʟʘʨʦʩʣʠ. ɺ ʟʦʥʝ ʨʘʩʪʝʥʠʡ ʩ ʧʣʘʚʘʶʱʠʤʠ ʣʠʩʪʴʷʤʠ ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʩʝʤʝʡʩʪʚʘ ʥʠʤʬʝʡʥʳʭ (ʢʫʙʳʰʢʘ, ʢʫʚʰʠʥʢʘ), ʨʜʝʩʪʳ. ɿʦʥʘ ʧʦʛʨʫʞʝʥʥʳʭ 

ʨʘʩʪʝʥʠʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝʤ ʨʦʛʦʣʠʩʪʥʠʢʘ, ʫʨʫʪʠ. ʇʦ ʩʪʝʧʝʥʠ 

ʟʘʨʘʩʪʘʥʠʷ ʦʟʝʨʦ ɺʦʣʢʦʪʘ ʷʚʣʷʝʪʩʷ ʩʨʝʜʥʝ-ʟʘʨʦʩʰʠʤ ʚʦʜʦʝʤʦʤ (ʤʝʥʝʝ 25 %). 

ʆʙʱʠʡ ʩʦʩʪʘʚ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʦʟʝʨʘ ɺʦʣʢʦʪʘ ʧʨʝʜʩʪʘʚʣʝʥ ʩʣʝʜʫʶʱʠʤʠ 

ʛʨʫʧʧʘʤʠ: ʣʠʯʠʥʢʘʤʠ ʥʘʩʝʢʦʤʳʭ (ʭʠʨʦʥʦʤʠʜ, ʭʘʦʙʦʨʫʩʦʚ, ʤʦʢʨʝʮʦʚ, 

ʨʫʯʝʡʥʠʢʦʚ), ʦʣʠʛʦʭʝʪʘʤʠ, ʧʠʷʚʢʘʤʠ, ʤʦʣʣʶʩʢʘʤʠ (ʜʚʫʩʪʚʦʨʯʘʪʳʤʠ ʠ 

ʙʨʶʭʦʥʦʛʠʤʠ).  

ɺ ʩʨʝʜʥʝʤ ʧʦ ʦʟʝʨʫ ʯʠʩʣʝʥʥʦʩʪʴ ʮʝʥʥʳʭ ʢʦʨʤʦʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʙʝʥʪʦʩʘ 

ʩʦʩʪʘʚʠʣʘ 1213 ʵʢʟ./ʤ2, ʙʠʦʤʘʩʩʘ ï 4,0 ʛ/ʤ2, ʙʠʦʤʘʩʩʘ ʤʦʣʣʶʩʢʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʨʳʙʦʡ ʚ ʧʠʱʫ (ʨʘʟʤʝʨʦʤ ʜʦ 2 ʩʤ), ï ʩʦʩʪʘʚʣʷʣʘ 26,3 ʛ/ʤ2. ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʦʙʱʝʛʦ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʩʦʩʪʘʚʠʣʠ 1267 ʵʢʟ./ʤ2, ʧʦ 

ʙʠʦʤʘʩʩʝ ï 227,1 ʛ/ʤ2. 

ɺ ʩʦʩʪʘʚ ʠʭʪʠʦʬʘʫʥʳ ʦʟʝʨʘ ɺʦʣʢʦʪʘ ʚʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ: ʣʝʱ, ʱʫʢʘ, 

ʧʣʦʪʚʘ, ʦʢʫʥʴ ʧʨʝʩʥʦʚʦʜʥʳʡ, ʝʨʰ, ʛʫʩʪʝʨʘ, ʥʘʣʠʤ, ʫʢʣʝʡʢʘ, ʷʟʴ, ʢʨʘʩʥʦʧʸʨʢʘ, 

ʢʘʨʘʩʴ, ʣʠʥʴ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ ʩʦʩʪʘʚ ʠʭʪʠʦʬʘʫʥʳ ʚʦʜʦʝʤʘ ʚ ʫʣʦʚʘʭ 

ʨʘʟʥʳʭ ʣʝʪ. 
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ ʧʦ ʚʠʜʦʚʦʤʫ ʩʦʩʪʘʚʫ ʨʳʙʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʚ 

ʧʦʩʣʝʜʥʠʝ ʯʝʪʳʨʥʘʜʮʘʪʴ ʣʝʪ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʥ ʥʘʭʦʜʠʪʩʷ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʩʪʘʙʠʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʇʨʝʦʙʣʘʜʘʶʱʠʤʠ ʚʠʜʘʤʠ ʷʚʣʷʝʪʩʷ ʦʢʫʥʴ ʧʨʝʩʥʦʚʦʜʥʳʡ, 

ʣʝʱ, ʛʫʩʪʝʨʘ, ʧʣʦʪʚʘ. ʇʦ ʦʧʨʦʩʥʳʤ ʜʘʥʥʳʤ ʨʳʙʘʢʦʚ ʣʶʙʠʪʝʣʝʡ ʚ ʫʣʦʚʘʭ ʪʘʢʞʝ 

ʚʩʪʨʝʯʘʝʪʩʷ ʫʢʣʝʡʢʘ ʠ ʝʜʠʥʠʯʥʳʝ ʵʢʟʝʤʧʣʷʨʳ ʱʫʢʠ.  
 

ʊʘʙʣʠʮʘ 1 - ʉʦʩʪʘʚ ʠʭʪʠʦʬʘʫʥʳ ʦʟ. ɺʦʣʢʦʪʘ, ʚ ʨʘʟʣʠʯʥʳʝ ʛʦʜʳ, % 
 

ɺʠʜ ʨʳʙ 
ɼʘʥʥʳʝ 

1949 ʛ. 

ɼʘʥʥʳʝ 2005 

ʛ. 

ʂʦʥʪʨʦʣʴʥʳʝ 

ʫʣʦʚʳ 2019 ʛ. 

ʃʝ ɦ 5,0 25,0 17,1 

ʑʫʢʘ 10,0 8,0 - 

ʇʣʦʪʚʘ 20,0 30,0 8,6 

ʆʢʫʥʴ 

ʧʨʝʩʥʦʚʦʜʥʳʡ 
15,0 10,0 52,9 

ɽʨ h 10,0 - - 

ɻʫʩʪʝʨʘ 15,0 9,0 14,3 

ʅʘʣʠʤ 5,0 - - 

ʋʢʣʝʡʢʘ 10,0 - - 

ʗʟʴ 5,0 7,0 - 

ʂʨʘʩʥʦʧʝʨʢʘ 5,0 - 5,0 

ʂʘʨʘʩʴ - 6,0 - 

ʃʠʥʴ - 5,0 - 
 

ʉʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʈʫʜʝʥʢʦ ɻ.ʇ., ʦʟʝʨʦ ɺʦʣʢʦʪʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ 

ʵʚʪʨʦʬʥʳʤ ʚʦʜʦʝʤʘʤ ʩ ʧʨʠʟʥʘʢʘʤʠ ʜʠʩʪʨʦʬʠʠ. ɼʣʷ ʚʦʜʦʝʤʦʚ ʪʘʢʦʡ ʢʘʪʝʛʦʨʠʠ, 

ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤʠ ʦʙʲʝʢʪʘʤʠ ʘʢʚʘʢʫʣʴʪʫʨʳ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʚ 

ʧʘʩʪʙʠʱʥʦʤ ʨʳʙʦʚʦʜʩʪʚʝ ʷʚʣʷʝʪʩʷ: ʩʘʟʘʥ, ʩʫʜʘʢ, ʛʠʙʨʠʜ ʪʦʣʩʪʦʣʦʙʠʢʦʚ [10].  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤʠ ʚʠʜʘʤʠ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʚ ʩʘʜʢʘʭ ʷʚʣʷʶʪʩʷ, ʩʪʝʨʣʷʜʴ ʠ 

ʩʠʙʠʨʩʢʠʡ ʦʩʝʪʨ.  

ʍʦʨʦʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʦʩʪʘ ʧʣʦʪʚʳ ʠ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʚʩʝʣʝʥʠʷ ʚ ʵʪʦʪ ʚʦʜʦʝʤ ʜʣʷ ʧʘʩʪʙʠʱʥʦʛʦ 

ʨʳʙʦʚʦʜʩʪʚʘ ï ʩʘʟʘʥʘ. ʅʘʣʠʯʠʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʫʢʣʝʡʢʠ ʚ ʫʣʦʚʘʭ 

ʨʳʙʘʢʦʚ ʣʶʙʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʨʘʟʤʝʨʥʦ-ʚʝʩʦʚʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʦʢʫʥʷ ʧʨʝʩʥʦʚʦʜʥʦʛʦ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʘʥʠʝʤ, ʯʪʦʙʳ ʨʝʢʦʤʝʥʜʦʚʘʪʴ 

ʚʩʝʣʝʥʠʝ ʩʫʜʘʢʘ. ɼʘʥʥʳʝ ʧʦ ʢʦʨʤʦʚʦʡ ʙʘʟʝ ʨʘʩʮʝʥʠʚʘʶʪʩʷ ʢʘʢ ʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʜʣʷ ʚʩʝʣʝʥʠʷ ʚ ʚʦʜʦʝʤ ʛʠʙʨʠʜʘ ʪʦʣʩʪʦʣʦʙʠʢʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʭʦʜʷ ʠʟ 

ʪʨʦʬʥʦʩʪʠ ʚʦʜʦʝʤʘ, ʩʦʩʪʦʷʥʠʷ ʝʛʦ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʠ ʩʦʩʪʘʚʘ ʤʝʩʪʥʦʡ 

ʠʭʪʠʦʬʘʫʥʳ, ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʘʩʪʙʠʱʥʦʡ 

ʘʢʚʘʢʫʣʴʪʫʨʳ ʩʘʟʘʥʘ, ʩʫʜʘʢʘ, ʛʠʙʨʠʜʘ ʪʦʣʩʪʦʣʦʙʠʢʦʚ. 
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ʈʘʩʯʝʪʳ ʧʦ ʟʘʨʳʙʣʝʥʠʶ, ʚʳʧʦʣʥʝʥʳ ʧʦ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʥʦʨʤʘʪʠʚʘʤ ʩ 

ʫʯʝʪʦʤ ʢʦʨʤʦʚʦʡ ʝʤʢʦʩʪʠ ʚʦʜʦʝʤʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʩʝʣʝʥʠʝ 50 ʛ ʩʝʛʦʣʝʪʢʘ 

(ʛʦʜʦʚʠʢʘ) ʩʘʟʘʥʘ ʤʦʞʥʦ ʧʦʩʘʜʠʪʴ 15100 ʵʢʟ., 5 ʛ ʩʫʜʘʢʘ 10710 ʵʢʟ., ʘ 20 ʛ ʛʠʙʨʠʜʘ 

ʪʦʣʩʪʦʣʦʙʠʢʘ 51200 ʵʢʟ.  

ʆʩʥʦʚʥʳʤ ʦʙʲʝʢʪʦʤ ʚʳʨʘʱʠʚʘʥʠʷ ʚ ʩʘʜʢʘʭ ʚ ʜʘʥʥʦʤ ʚʦʜʦʝʤʝ 

ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʩʪʝʨʣʷʜʴ ʠ ʣʝʥʩʢʠʡ ʦʩʝʪʨ, ʪ.ʢ. ʦʥʠ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ 

ʘʜʘʧʪʘʮʠʦʥʥʦʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ ʚ ʩʘʜʢʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʭʦʨʦʰʦ ʠʩʧʦʣʴʟʫʶʪ ʢʦʨʤʘ 

ʠ ʜʘʶʪ ʚʳʩʦʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ [3]. ʀʩʭʦʜʷ ʠʟ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ 

ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʩʘʜʢʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʠ ʧʨʠʥʷʪʳʭ ʨʘʟʤʝʨʦʚ ʩʘʜʢʦʚ 6ʭ6ʭ3 ʤ ʠʭ 

ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʞʝʪ ʩʦʩʪʘʚʠʪʴ ʥʝ ʙʦʣʝʝ 12, ʠʟ ʢʦʪʦʨʳʭ ʤʘʢʩʠʤʫʤ ʪʦʣʴʢʦ 10 

ʨʘʙʦʯʠʭ ʠ 2 ʨʝʟʝʨʚʥʳʭ.  

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʪʦʚʘʨʥʳʭ ʯʝʪʳʨʝʭʣʝʪʢʦʚ (3+) ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ, ʩʨʝʜʥʝʡ 

ʤʘʩʩʦʡ ʦʢʦʣʦ 1,5 ʢʛ, ʥʝʦʙʭʦʜʠʤʦ 36,0 ʪʳʩʷʯ ʰʪʫʢ ʜʚʫʭʣʝʪʦʢ (1+), ʩ ʥʘʯʘʣʴʥʦʡ 

ʤʘʩʩʦʡ 50-100 ʛ. ɺʳʭʦʜ ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩʦʩʪʘʚʠʪ 40,5 ʪ. ʈʝʢʦʤʝʥʜʫʝʤʘʷ 

ʧʣʦʪʥʦʩʪʴ ʧʦʩʘʜʢʠ 15 ʢʛ/ʤ3.  

ʇʨʠ ʧʦʩʘʜʢʝ ʜʚʫʭʣʝʪʦʢ ʩʪʝʨʣʷʜʠ (1+) ʚ ʢʦʣʠʯʝʩʪʚʝ 72 ʪʳʩʷʯʠ ʰʪʫʢ, 

ʩʨʝʜʥʝʡ ʤʘʩʩʦʡ 20-30 ʛ, ʦʞʠʜʘʝʪʩʷ ʚʳʭʦʜ ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʦʨʷʜʢʘ 25,9 ʪ, 

ʢʦʥʝʯʥʦʡ ʤʘʩʩʦʡ ʦʢʦʣʦ 400 ʛ. ɺʳʞʠʚʘʝʤʦʩʪʴ ʩʪʝʨʣʷʜʠ ʩʪʘʨʰʠʭ ʚʦʟʨʘʩʪʥʳʭ 

ʛʨʫʧʧ ʩʦʩʪʘʚʣʷʝʪ 90 %. ʇʣʦʪʥʦʩʪʴ ʧʦʩʘʜʢʠ ï 10 ʢʛ/ʛʘ. 
 

ɺʳʚʦʜ r

1. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚʦʜʥʳʡ ʬʦʥʜ ʥʘʩʯʠʪʳʚʘʝʪ 750 ʦʟʝʨ 

ʧʣʦʱʘʜʴʶ 110 ʪʳʩ. ʛʘ ʠ 90, 5 ʪʳʩ.ʛʘ ʧʨʦʯʠʭ ʦʟʝʨ, ʥʘ ʥʠʭ ʩʬʦʨʤʠʨʦʚʘʥʦ 99 

ʨʳʙʦʚʦʜʥʳʭ ʠ ʨʳʙʦʧʨʦʤʳʩʣʦʚʳʭ ʫʯʘʩʪʢʦʚ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɸʥʜʨʝʘʧʦʣʴʩʢʦʛʦ 

ʨʘʡʦʥʘ ï 4 ʨʳʙʦʚʦʜʥʳʭ ʫʯʘʩʪʢʘ. 

2. ʆʟʝʨʘ ɺʦʣʢʦʪʘ ʷʚʣʷʶʪʩʷ ʧʨʠʛʦʜʥʳʤ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʮʝʣʷʭ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʪʦʚʘʨʥʦʛʦ ʨʳʙʦʚʦʜʩʪʚʘ 

(ʨʝʢʨʝʘʮʠʦʥʥʘʷ, ʧʘʩʪʙʠʱʥʘʷ ʠ ʠʥʜʫʩʪʨʠʘʣʴʥʘʷ ʘʢʚʘʢʫʣʴʪʫʨʘ). 

3. ɹʠʦʮʝʥʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʟʝʨʘ ɺʦʣʢʦʪʘ ʧʦʟʚʦʣʷʶʪ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʧʘʩʪʙʠʱʥʦʡ ʘʢʚʘʢʫʣʴʪʫʨʝ ʧʨʠ ʟʘʨʳʙʣʝʥʠʠ ʠ ʜʘʣʴʥʝʡʰʝʤ 

ʠʟʲʷʪʠʠ ʩʘʟʘʥʘ 1,586 ʪ, ʩʫʜʘʢʘ 1,044 ʪ, ʛʠʙʨʠʜʘ ʪʦʣʩʪʦʣʦʙʠʢʦʚ 6,144 ʪ. 

4. ʆʩʥʦʚʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʚʳʨʘʱʠʚʘʥʠʷ ʚ ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʘʢʚʘʢʫʣʴʪʫʨʝ ʚ 

ʦʟʝʨʝ ɺʦʣʢʦʪʘ ʨʝʢʦʤʝʥʜʫʶʪʩʷ, ʦʩʪʝʨ ʩʠʙʠʨʩʢʠʡ ʠ ʩʪʝʨʣʷʜʴ, ʚʦʟʤʦʞʥʳʡ ʚʳʭʦʜ 

ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʚ ʩʘʜʢʘʭ ʩʦʩʪʘʚʣʷʝʪ: ʜʣʷ ʩʠʙʠʨʩʢʦʛʦ 

ʦʩʝʪʨʘ ï 40, 5 ʪ, ʜʣʷ ʩʪʝʨʣʷʜʠ ï 25,9 ʪ. 
 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ï UPL: 

https://grr.fish.gov.ru/Fishing/. 
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FISH PRODUCTIVITY EFFICIENCY IMPROVEMENT BASED ON 

SELECTION FOR STRESS RESISTANCE AT EARLY STAGES OF 

DEVELOPMENT  

Vinogradov E.V., Simonov V.M. 

 

ʈʝʟʶʤʝ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʳʙʦʚʦʜʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʤʝʡ 

ʢʘʨʧʘ. ʉʝʤʴʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʠʘʣʣʝʣʴʥʳʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʩʢʨʝʱʠʚʘʥʠʡ. ʇʦʢʘʟʘʥʦ ʯʪʦ, ʩʝʤʴʠ ʦʙʣʘʜʘʣʠ ʨʘʟʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ 

ʚʦʟʜʝʡʩʪʚʠʶ ʦʙʝʟʚʦʞʠʚʘʥʠʷ ʚ ʣʠʯʠʥʦʯʥʦʤ ʧʝʨʠʦʜʝ ʨʘʟʚʠʪʠʷ. ʀʟ ʧʦʣʫʯʝʥʥʳʭ 

ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ, ʯʪʦ ʩʝʤʴʠ ʩ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʩʪʨʝʩʩʫ ʥʘ ʨʘʥʥʠʭ 

ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ ʠʤʝʶʪ ʧʦʚʳʰʝʥʥʳʝ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʨʧʘ, ʩʝʤʴʷ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʩʢʨʝʱʠʚʘʥʠʷ, 

ʫʩʪʦʡʯʠʚʦʩʪʴ, ʦʙʝʟʚʦʞʠʚʘʥʠʝ 

 

Summary. The fish-biological characteristics of carp families are presented. 

Families were obtained as a result of diallelic individual crosses. It was shown that 

families had different resistance to the effects of dehydration in the larval period of 

development. From the data obtained it follows that families with high resistance to 

stress in the early stages of development have increased fishery characteristics. 

Key words: carp, family, individual crosses, resistance, dehydration 

 

ɺʚʝʜʝʥʠʝ 

ɺʳʞʠʚʘʝʤʦʩʪʴ ʨʳʙ ʟʘʚʠʩʠʪ ʦʪ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʜʝʨʞʠʚʘʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʩʦ 

ʩʪʦʨʦʥʳ ʙʠʦʪʠʯʝʩʢʠʭ, ʘʙʠʦʪʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʭʦʜʝ 

ʚʳʨʘʱʠʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʩʪʨʝʩʩʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʦʨʛʘʥʠʟʤ [Conte, 

2004; Harper, Wolf, 2009].   

ʉʥʠʞʝʥʠʝ ʩʪʨʝʩʩʠʨʦʚʘʥʠʷ ʨʳʙ ʟʘ ʧʝʨʠʦʜ ʚʳʨʘʱʠʚʘʥʠʷ ʤʦʞʝʪ ʨʝʘʣʠʟʦʚʘʥʦ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʚʫʭ ʧʦʜʭʦʜʦʚ. ʇʝʨʚʳʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʠʜʝʘʣʴʥʳʭ 

ʫʩʣʦʚʠʡ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʜʣʷ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʲʝʢʪʘ. ɺʪʦʨʦʡ ʧʦʜʭʦʜ 

mailto:vinogradov_ev@vniiprh.ru


84 

 

ʦʩʥʦʚʘʥ ʥʘ ʠʟʤʝʥʝʥʠʠ ʩʚʦʡʩʪʚ ʦʙʲʝʢʪʘ ʧʦʜ ʠʤʝʶʱʠʝʩʷ ʫʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ. 

ʕʪʦʪ ʧʦʜʭʦʜ ʤʦʞʝʪ ʙʳʪʴ ʢʦʥʪʨʦʣʠʨʫʝʤʳʤ ʠʣʠ ʩʪʠʭʠʡʥʳʤ (ʉʝʨʝʙʨʦʚʩʢʠʡ, 1969).  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʶʪ ʤʝʪʦʜʳ ʩʝʣʝʢʮʠʠ ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʧʦʚʳʰʝʥʠʝ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʠ ʨʳʙ. 

ʆʪʙʦʨ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʠʤʦʨʬʠʟʤʘ ʙʝʣʢʘ. ʀʟʥʘʯʘʣʴʥʦ, ʧʦʩʣʝ 

ʦʪʢʨʳʪʠʷ ʙʝʣʢʦʚʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ ʫ ʨʳʙ [Creyssel, et al, 1966] ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ, 

ʯʪʦ ʧʨʦʜʫʢʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʘ ʪʘʢʞʝ ʚʳʞʠʚʘʝʤʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʬʘʢʪʦʨʘʤ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠʤʝʶʪ ʩʚʷʟʴ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʪʠʧʦʤ ʙʝʣʢʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʥʘʭʦʜʠʪʩʷ ʢʘʢ ʛʦʤʦʟʠʛʦʪʥʦʤ, ʪʘʢ ʠ ʚ ʛʝʪʝʨʦʟʠʛʦʪʥʦʤ ʩʦʩʪʦʷʥʠʠ [ʉʘʧʨʳʢʠʥ, 

1977]. ɺ ʧʦʩʣʝʜʩʪʚʠʠ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʢʦʨʨʝʣʷʮʠʷ çʙʳʩʪʨʳʭ ʠʣʠ ʤʝʜʣʝʥʥʳʭè 

ʘʣʣʝʣʝʡ ʪʨʘʥʩʬʝʨʨʠʥʦʚ ʩ ʧʨʠʟʥʘʢʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʫ ʢʘʨʧʘ ʥʦʩʠʪ 

ʥʝʫʩʪʦʡʯʠʚʳʡ ʭʘʨʘʢʪʝʨ ʠ ʥʝ ʠʤʝʶʪ ʜʦʩʪʦʚʝʨʥʦʩʪʠ [ʇʘʘʚʝʨ, 1983], ʠ ʷʚʥʦ 

ʧʨʦʷʚʣʷʶʪʩʷ, ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ ʚʳʩʦʢʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʦʪʙʦʨʘ ʧʨʠ ʩʝʣʝʢʮʠʠ 

[ʀʣʴʠʥʘ, 1987], ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʧʦʣʠʤʦʨʬʠʟʤ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʠʰʴ ʢʘʢ ʤʘʨʢʝʨ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʝʣʝʢʮʠʦʥʥʳʭ ʨʘʙʦʪ [ʂʘʪʘʩʦʥʦʚ 

ʠ ʜʨ., 1986; ɼʝʤʢʠʥʘ, ɼʝʤʢʠʥ, 1986].  

ʆʪʙʦʨ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʨʢʝʨʦʚ ʩʪʨʝʩʩʘ. ʇʦʩʣʝ ʩʪʨʝʩʩʠʨʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʪʩʷ ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ ʦʪʙʦʨ ʨʳʙ ʩ ʥʝʦʙʭʦʜʠʤʦʡ ʩʠʣʦʡ ʦʪʚʝʪʘ ʥʘ ʩʪʨʝʩʩʦʨ. 

ɿʘʪʝʤ ʵʪʠʭ ʨʳʙ ʚʳʨʘʱʠʚʘʶʪ ʠ ʧʦʣʫʯʘʶʪ ʦʪ ʥʠʭ ʧʦʪʦʤʩʪʚʦ. ɸʬʦʥʩʦ ʩ ʢʦʣʣʝʛʘʤʠ 

[Afonso et al, 1998] ʧʨʝʜʣʘʛʘʣ ʠʩʧʦʣʴʟʦʚʘʣ ʵʪʦʪ ʩʧʦʩʦʙ ʧʨʠ ʩʝʣʝʢʮʠʠ ʜʦʨʘʜʦ 

(Sparus aurata) ʠ ʣʦʩʦʩʝʚʳʭ. ɺ ʢʘʯʝʩʪʚʝ ʩʪʨʝʩʩʦʚʦʛʦ ʤʘʨʢʝʨʘ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ 

ʢʦʨʪʠʟʦʣ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʨʳʙʳ ʩ ʥʠʟʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʢʦʨʪʠʟʦʣʘ ʚ ʧʣʘʟʤʝ 

ʢʨʦʚʠ ʦʙʣʘʜʘʶʪ ʣʫʯʰʠʤ ʪʝʤʧʦʤ ʨʦʩʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʳʙʘʤʠ ʠʤʝʶʱʠʭ 

ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʪʠʟʦʣʘ.  

ʌʦʨʤʠʨʦʚʘʥʠʝ ʤʘʪʦʯʥʳʭ ʩʪʘʜ ʩ ʧʦʚʳʰʝʥʥʦʡ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴʶ. 

ʈʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʤʝʪʦʜʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʪʦʯʥʳʭ ʩʪʘʜ ʩ ʧʦʚʳʰʝʥʥʦʡ 

ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴʶ ʢ ʜʝʡʩʪʚʠʶ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʬʘʢʪʦʨʘ ʩʨʝʜʳ, ʥʘʧʨʠʤʝʨ, ʢ 

ʭʨʦʥʠʯʝʩʢʦʡ ʛʠʧʦʢʩʠʠ [ʃʦʤʘʢʠʥʘ, ʏʝʨʥʦʨʦʪʦʚ, 1998]. ʄʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ 

ʜʚʫʭʩʪʫʧʝʥʯʘʪʦʤ ʦʪʙʦʨʝ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʭʨʦʥʠʯʝʩʢʦʡ ʛʠʧʦʢʩʠʠ ʚʥʘʯʘʣʝ 

ʣʠʯʠʥʦʢ, ʘ ʟʘʪʝʤ ʚʳʨʘʱʝʥʥʳʭ ʠʟ ʥʠʭ ʛʦʜʦʚʠʢʦʚ.  

ʆʪʙʦʨ ʩʝʤʝʡʥʳʭ ʛʨʫʧʧ ʩ ʧʦʚʳʰʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʜʝʡʩʪʚʠʶ 

ʩʪʨʝʩʩʦʚʳʭ ʬʘʢʪʦʨʦʚ ʚ ʣʠʯʠʥʦʯʥʦʤ ʧʝʨʠʦʜʝ ʨʘʟʚʠʪʠʷ [ʀʣʷʩʦʚ, ʉʠʤʦʥʦʚ, 1997; 

ʉʠʤʦʥʦʚ, ɺʠʥʦʛʨʘʜʦʚ, 2013]. ʄʝʪʦʜ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʩʝʤʝʡʥʳʭ ʛʨʫʧʧ ʢʘʨʧʘ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʩʪʨʝʩʩʦʚʳʭ ʬʘʢʪʦʨʦʚ ʚ ʨʘʥʥʝʤ ʦʥʪʦʛʝʥʝʟʝ 

ʠ ʦʪʙʦʨʝ ʣʫʯʰʠʭ ʩʝʤʝʡ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʚʳʨʘʱʠʚʘʥʠʷ. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʝʥʠʝ ʨʳʙʦʚʦʜʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫ ʩʝʤʝʡ ʢʘʨʧʘ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʩʢʨʝʱʠʚʘʥʠʡ ʠ ʦʪʦʙʨʘʥʥʳʭ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʩʪʨʝʩʩʦʚʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʚʦ 

ʚʨʝʤʷ ʣʠʯʠʥʦʯʥʦʛʦ ʨʘʟʚʠʪʠʷ. 

ɺ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʭʦʜʠʣʦ: 
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1. ʋʩʪʘʥʦʚʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʜʝʣʝʥʠʷ ʩʝʤʝʡ ʢʘʨʧʘ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʦʙʝʟʚʦʞʠʚʘʥʠʶ ʚ ʣʠʯʠʥʦʯʥʦʤ ʧʝʨʠʦʜʝ ʨʘʟʚʠʪʠʷ; 

2. ʀʟʫʯʠʪʴ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʝʛʦʣʝʪʢʦʚ ʠ ʜʚʫʭʣʝʪʢʦʚ, 

ʚʳʨʘʱʝʥʥʳʭ ʠʟ ʩʝʤʝʡ, ʦʪʦʙʨʘʥʥʳʭ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʦʙʝʟʚʦʞʠʚʘʥʠʶ ʚ ʨʘʥʥʝʤ 

ʦʥʪʦʛʝʥʝʟʝ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʚ ʧʨʫʜʘʭ; 

3. ʆʧʨʝʜʝʣʠʪʴ ʦʪʥʦʰʝʥʠʝ ʢ ʜʝʬʠʮʠʪʫ ʢʠʩʣʦʨʦʜʘ ʫ ʩʝʛʦʣʝʪʢʦʚ, ʧʦʣʫʯʝʥʥʳʭ 

ʠʟ ʩʝʤʝʡ ʩ ʨʘʟʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʦʙʝʟʚʦʞʠʚʘʥʠʶ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ; 

4.  ʆʧʨʝʜʝʣʠʪʴ ʨʘʟʣʠʯʠʷ ʚ ʦʪʚʝʪʝ ʥʘ ʩʪʨʝʩʩ ʧʦ ʚʝʣʠʯʠʥʝ ʠʟʤʝʥʝʥʠʷ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʠ ʩʣʠʟʠ ʦʧʳʪʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʩʝʤʝʡʥʳʭ 

ʛʨʫʧʧ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʨʘʙʦʪ ʩʣʫʞʠʣʠ ʣʠʯʠʥʢʠ, ʩʝʛʦʣʝʪʢʠ, ʛʦʜʦʚʠʢʠ ʠ ʜʚʫʭʣʝʪʢʠ 

ʢʘʨʧʘ ʦʪʚʦʜʢʠ çʟʘʛʦʨʩʢʘʷè ʠʟ ʧʣʝʤʝʥʥʦʛʦ ʩʪʘʜʘ ʆʉʇʍ çʗʢʦʪʴè.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʢʨʝʱʠʚʘʥʠʡ ʰʝʩʪʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʦ ʧʦʣʥʦʡ ʜʠʘʣʣʝʣʴʥʦʡ 

ʩʭʝʤʝ ʙʳʣʦ ʧʦʣʫʯʝʥʦ 9 ʩʝʤʝʡ. 

ʀʥʢʫʙʘʮʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʘʧʧʘʨʘʪʘʭ ɺʝʡʩʘ. 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʩʝʤʝʡ ʢ ʦʙʝʟʚʦʞʠʚʘʥʠʶ ʦʧʨʝʜʝʣʷʣʠ ʩʣʝʜʫʶʱʠʤ ʩʧʦʩʦʙʦʤ: 

200 ʣʠʯʠʥʦʢ ʦʪ ʢʘʞʜʦʡ ʩʝʤʴʠ ʧʦʤʝʱʘʣʠ ʚ ʝʤʢʦʩʪʴ, ʥʘ ʜʥʝ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʘʛʘʣʘʩʴ 

ʛʘʟʦʚʘʷ ʩʝʪʢʘ, ʩʝʪʢʫ ʚʤʝʩʪʝ ʩ ʣʠʯʠʥʢʦʡ ʚʳʥʠʤʘʣʠ ʠʟ ʚʦʜʳ ʥʘ ʚʦʟʜʫʭ, ʩʪʘʨʘʷʩʴ 

ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʠʪʴ ʣʠʯʠʥʦʢ ʧʦ ʧʣʦʱʘʜʠ ʩʝʪʢʠ ʠ ʧʦʤʝʱʘʣʠ ʚ 3-5 ʩʤ ʦʪ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ. ɽʤʢʦʩʪʴ ʥʘʢʨʳʚʘʣʠ ʢʨʳʰʢʦʡ ʚʦ ʠʟʙʝʞʘʥʠʝ ʧʦʚʨʝʞʜʝʥʠʷ 

ʧʦʢʨʦʚʦʚ ʣʠʯʠʥʦʢ ʟʘ ʩʯʝʪ ʚʳʩʳʭʘʥʠʷ [ʉʠʤʦʥʦʚ, ɺʠʥʦʛʨʘʜʦʚ, 2013].  

ʇʦʩʣʝ ʦʮʝʥʢʠ ʩʝʤʝʡʥʳʭ ʛʨʫʧʧ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʩʪʨʝʩʩʫ (ʦʙʝʟʚʦʞʠʚʘʥʠʝ) 

ʧʨʦʚʦʜʠʣʠ ʣʝʪʥʝʝ ʚʳʨʘʱʠʚʘʥʠʝ ʪʨʝʭ ʩʝʤʝʡ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʣʠ ʣʫʯʰʫʶ 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʣʠʯʠʥʦʢ (ʦʧʳʪ), ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʫʜʦʚʦʝ 

ʚʳʨʘʱʠʚʘʥʠʝ ʩʤʝʩʠ ʣʠʯʠʥʦʢ ʦʪ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʩʝʤʝʡ (ʢʦʥʪʨʦʣʴ). 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʩʝʛʦʣʝʪʢʦʚ ʢ ʦʩʪʨʦʡ ʛʠʧʦʢʩʠʠ ʦʧʨʝʜʝʣʷʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

19-20 0ʉ ʚ ʛʝʨʤʝʪʠʯʥʦ ʟʘʢʨʳʪʳʭ ʝʤʢʦʩʪʷʭ. ʉʝʛʦʣʝʪʢʦʚ ʦʧʳʪʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ 

ʩʝʤʝʡ ʪʝʩʪʠʨʦʚʘʣʠ ʩʦʚʤʝʩʪʥʦ. ʌʠʢʩʠʨʦʚʘʣʠ ʚʨʝʤʷ ʞʠʟʥʠ ʢʘʞʜʦʡ ʨʳʙʳ. ɺʨʝʤʷ 

LT-50 ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʧʨʦʙʠʪ-ʘʥʘʣʠʟʘ [ʋʨʙʘʭ, 1964]. 

ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʢʨʦʚʠ ʠ ʢʦʞʥʦʡ ʩʣʠʟʠ ʦʧʨʝʜʝʣʷʣʠ ʧʦ 

ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʠʢʘʤ ʜʦ ʠ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʩʪʨʝʩʩʘ (ʭʵʥʜʣʠʥʛʘ) 

[ʃʘʙʦʨʘʪʦʨʥʳʡ ʧʨʘʢʪʠʢʫʤ ʧʦ ʙʦʣʝʟʥʷʤ ʨʳʙ, 1983; ʃʝʙʝʜʝʚʘ, 2001; ʈʦʤʘʥʦʚʘ, 

2005]. ʇʦʢʘʟʘʪʝʣʠ ʩʥʠʤʘʣʠ ʫ ʛʦʣʦʜʥʦʡ ʨʳʙʳ, ʢʦʪʦʨʘʷ ʘʜʘʧʪʠʨʦʚʘʣʘʩʴ ʢ ʫʩʣʦʚʠʷʤ 

ʥʝ ʤʝʥʝʝ 21 ʩʫʪʦʢ [ʃʘʚ, 1976]. 

ʈʳʙʳ ʚʩʝʭ ʩʝʤʝʡ ʚʳʨʘʱʠʚʘʣʘʩʴ ʚ ʧʨʫʜʘʭ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ ʚʳʨʘʱʠʚʘʥʠʷ 

ʧʣʝʤʝʥʥʳʭ ʨʳʙ [ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʧʣʝʤʝʥʥʦʡ ʨʘʙʦʪʝ ʩ ʢʘʨʧʦʤ ʚ ʨʝʧʨʦʜʫʢʪʦʨʘʭ ʠ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʭʦʟʷʡʩʪʚʘʭ, 1982]. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʨʘʚʥʠʪʴ ʧʨʦʜʫʢʪʠʚʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʧʳʪʘ ʠ ʢʦʥʪʨʦʣʷ ʧʦʩʣʝ ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʫʩʪʨʘʥʠʪʴ ʚʣʠʷʥʠʝ 

ʫʩʣʦʚʠʡ ʧʨʫʜʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʢʘʯʝʩʪʚʝ ʬʦʥʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʧʦʜʩʘʜʢʫ ʚʦ ʚʩʝ 
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ʧʨʫʜʳ ʢʘʨʘʩʝʢʘʨʧʦʚʦʛʦ ʛʠʙʨʠʜʘ [ʂʘʪʘʩʦʥʦʚ ʠ ʜʨ., 2007]. ʊʝʤʧ ʨʦʩʪʘ ʜʚʫʭʣʝʪʢʦʚ 

ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʚʝʣʠʯʠʥʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʘʩʩʦʥʘʢʦʧʣʝʥʠʷ [ʈʝʟʥʠʢʦʚ ʠ ʜʨ., 1978]. 

ʈʝʟʫʣʴʪʘʪʳ 

ʇʦʢʘʟʘʪʝʣʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʝʤʝʡʥʳʭ ʛʨʫʧʧ ʟʘʛʦʨʩʢʦʛʦ ʢʘʨʧʘ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʚ ʪʘʙʣʠʮʝ 1.  

 

ʊʘʙʣʠʮʘ 1 ï ɺʳʞʠʚʘʝʤʦʩʪʴ ʩʝʤʝʡʥʳʭ ʛʨʫʧʧ ʧʦʩʣʝ ʦʙʝʟʚʦʞʠʚʘʥʠʷ 

 

ʉʝʤʴʷ ɺʳʞʠʚʘʝʤʦʩʪʴ, % 
5ʭ5 35,13Ñ11,48 

5ʭ7 51,11Ñ5,87 

5ʭ9 12,04Ñ2,52 

7ʭ5 52,74Ñ8,94 

7ʭ7 15,40Ñ3,33 

7ʭ9 41,46Ñ4,92 

9ʭ5 21,02Ñ6,49 

9ʭ7 36,12Ñ8,22 

9ʭ9 34,42Ñ4,54 

ʉʨʝʜʥʝʝ 32,91Ñ3,21 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʨʝʜʝʣʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʦʙʝʟʚʦʞʠʚʘʥʠʶ ʜʣʷ ʣʝʪʥʝʛʦ 

ʚʳʨʘʱʠʚʘʥʠʷ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʩʝʤʴʠ 5ʭ5, 7ʭ5, 7ʭ9. ʉʝʤʴʷ 5ʭ5 ʠʤʝʣʘ 

ʚʳʞʠʚʘʝʤʦʩʪʴ 35,13 %, ʩʝʤʴʷ 7ʭ5 ï 52,74%, ʘ ʩʝʤʴʷ 7ʭ9 ï 41,46%. ʉʤʝʩʴ ʚʩʝʭ 

ʜʝʚʷʪʠ ʧʦʪʦʤʩʪʚ ʷʚʣʷʣʘʩʴ ʢʦʥʪʨʦʣʝʤ, ʩʦ ʩʨʝʜʥʝʡ ʚʳʞʠʚʘʝʤʦʩʪʴʶ 32,91%.  

ʈʝʟʫʣʴʪʘʪʳ ʧʨʫʜʦʚʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʩʝʛʦʣʝʪʢʦʚ ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 ï ʈʳʙʦʚʦʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʛʦʣʝʪʢʦʚ 

 

ɻʨʫʧʧʘ 
ʉʨʝʜʥʷʷ 

ʤʘʩʩʘ, ʛ 

ɺʳʞʠʚʘʝʤʦʩʪʴ, 

% 

ʈʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, 

ʢʛ/ʛʘ 

ʆʧʳʪ 5ʭ5 35,3Ñ0,29 62,04Ñ5,17 775,45Ñ75,3 
ʆʧʳʪ 7ʭ5 32,42Ñ0,41 42,5Ñ4,47 488,97Ñ45,06 
ʆʧʳʪ 7ʭ9 36,08Ñ1,61 45,6Ñ2,49 592,38Ñ41,55 
ʆʧʳʪ ʩʨʝʜʥʝʝ 34,6Ñ0,74 50,05Ñ3,69 618,93Ñ50,39 

ʂʦʥʪʨʦʣʴ 31,79Ñ1,18 26,79Ñ2,56 297,6Ñ17,83 
  

ʇʦʩʣʝ ʦʙʣʦʚʘ ʧʨʫʜʦʚ ʦʧʨʝʜʝʣʷʣʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʝʛʦʣʝʪʢʦʚ ʢʘʨʧʘ ʢ 

ʚʦʟʜʝʡʩʪʚʠʶ ʦʩʪʨʦʡ ʛʠʧʦʢʩʠʠ, ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʯʠʚʦʩʪʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʠ ʩʣʠʟʠ ʛʦʜʦʚʠʢʦʚ ʧʨʠ ʩʪʨʝʩʩʦʚʦʤ ʚʦʟʜʝʡʩʪʚʠʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʝʛʦʣʝʪʢʦʚ ʢ ʦʩʪʨʦʡ ʛʠʧʦʢʩʠʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.  
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ʊʘʙʣʠʮʘ 3 ï ɿʥʘʯʝʥʠʷ LT-50 ʦʧʳʪʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧ ʟʘʛʦʨʩʢʦʛʦ ʢʘʨʧʘ ʧʨʠ 

ʚʦʟʜʝʡʩʪʚʠʠ ʦʩʪʨʦʡ ʛʠʧʦʢʩʠʠ 

 

ɻʨʫʧʧʘ LT-50, ʤʠʥ 

ʆʧʳʪ 5ʭ5 227,12Ñ10,24 

ʆʧʳʪ 7ʭ5 196,13Ñ2,65 
ʆʧʳʪ 7ʭ9 169,37Ñ2,35 
ʂʦʥʪʨʦʣʴ 325,42Ñ24,46 

 

ɼʠʥʘʤʠʢʘ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠ ʩʪʨʝʩʩʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʪʘʙʣʠʮʝ 4. 

ʊʘʙʣʠʮʘ 4 ï ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʣʠʟʠ ʠ ʢʨʦʚʠ ʛʦʜʦʚʠʢʦʚ ʟʘʛʦʨʩʢʦʛʦ 

ʢʘʨʧʘ ʦʧʳʪʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ ʜʦ ʠ ʧʦʩʣʝ ʩʪʨʝʩʩʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

 

ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ɻʨʫʧʧʘ 

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ 

ʜʦ ʩʪʨʝʩʩʘ ʧʦʩʣʝ ʩʪʨʝʩʩʘ ʜʦ ʩʪʨʝʩʩʘ ʧʦʩʣʝ ʩʪʨʝʩʩʘ 

ɻʝʤʦʛʣʦʙʠʥ (Hb) ʚ ʢʨʦʚʠ, 

ʛ/ʣ 
93,1Ñ3,0 72,7Ñ4,6 85,4Ñ3,2 71,4Ñ6,22 

ʏʠʩʣʦ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʢʨʦʚʠ, 

ʤʣʥ. ʰʪ./ʤʢʣ. 
1,24Ñ0,04 0,72Ñ0,08 1,08Ñ0,11 0,68Ñ0,08 

ɹʝʣʦʢ ʩʣʠʟʠ, ʛ/ʣ 0,62Ñ0,09 0,51Ñ0,07 0,66Ñ0,13 0,50Ñ0,1 
ʏʠʩʣʦ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʩʣʠʟʠ, 

ʰʪ./ʤʣ 
54,72Ñ16,94 38,07Ñ10,88 25,00Ñ10,67 38,00Ñ9,16 

ɻʣʶʢʦʟʘ ʚ ʢʨʦʚʠ, ʤʛ/ʜʣ. 26,20Ñ2,39 32,65Ñ4,57 27,5Ñ4,92 45,6Ñ6,64 

 

ʅʘ ʩʣʝʜʫʶʱʠʡ ʛʦʜ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʟʠʤʦʚʢʠ ʢʘʞʜʫʶ ʩʝʤʴʶ ʚʳʨʘʱʠʚʘʣʠ 

ʚ ʜʚʫʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ ʩʦʚʤʝʩʪʥʦ ʩ ʢʦʥʪʨʦʣʝʤ. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʨʘʱʠʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 5. 

 

ʊʘʙʣʠʮʘ 5 ï ʈʳʙʦʚʦʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʫʭʣʝʪʢʦʚ ʢʘʨʧʘ 

 

 

ʆʙʩʫʞʜʝʥʠʝ 

ɺ ʪʘʙʣʠʮʝ 6 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʚʣʠʷʥʠʷ ʩʘʤʢʠ, 

ʩʘʤʮʘ ʠ ʠʭ ʩʦʯʝʪʘʥʠʷ ʥʘ ʦʧʣʦʜʦʪʚʦʨʝʥʠʝ ʠ ʚʳʭʦʜ ʣʠʯʠʥʦʢ ʧʨʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʩʢʨʝʱʠʚʘʥʠʷ. 

ɻʨʫʧʧʘ ʉʨ. ʤʘʩʩʘ, ʢʛ ɺʳʞʠʚʘʝʤʦʩʪʴ, % ʂʤ 

ʆʧʳʪ 5ʭ5 1,04Ñ0,03 80,43Ñ19,56 0,23Ñ0,006 

ʆʧʳʪ 7ʭ5 1,06Ñ0,04 68,65Ñ4,26 0,21Ñ0,003 

ʆʧʳʪ 7ʭ9 0,47Ñ0,19 55,15Ñ31,39 0,15Ñ0,03 

ʆʧʳʪ ʩʨʝʜʥʝʝ 0,86Ñ0,13 82,02Ñ24,82 0,20Ñ0,002 

ʂʦʥʪʨʦʣʴ 0,88Ñ0,12 81,63Ñ10,58 0,18Ñ0,01 
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ʀʟ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʩʢʨʝʱʠʚʘʥʠʷʭ 

ʥʘ ʧʨʦʮʝʥʪ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦ ʚʣʠʷʪʁ ʢʘʢ ʩʘʤʢʠ (ʥʘ 42,22 %), ʪʘʢ ʠ 

ʩʘʤʮ  r(ʥʘ 8,88 %). ʅʘ ʧʦʢʘʟʘʪʝʣʴ ʧʨʦʮʝʥʪʘ ʚʳʭʦʜʘ ʣʠʯʠʥʦʢ ʜʦʩʪʦʚʝʨʥʦ ʪʦʣʴʢʦ 

ʚʣʠʷʥʠʝ ʩʘʤʢʘ (ʥʘ 41,98 %).  

 

ʊʘʙʣʠʮʘ 6 ï ʈʝʟʫʣʴʪʘʪʳ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʚʣʠʷʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʘ 

ʦʧʣʦʜʦʪʚʦʨʝʥʠʝ ʠ ʚʳʭʦʜ ʣʠʯʠʥʦʢ 

 
ʀʩʩʣʝʜ. ʧʨʠʟʥʘʢ ʌʘʢʪʦʨ SS df MS F p ẫ2, % 

% ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ 

ʉʘʤʢʘ 3283,9 2 1642,0 19,82 0,000002 42,22 

ʉʘʤʝʮ 691,2 2 345,6 4,17 0,023 8,88 

ʉʘʤʢʘ*ʉʘʤʝʮ 819,4 4 204,8 2,47 0,06 10,53 

ʆʰʠʙʢʘ 2982,0 36 82,8    

% ʚʳʭʦʜʘ ʦʪ 

ʦʧʣʦʜʦʪʚʦʨʝʥʥʳʭ 

ʉʘʤʢʘ 4297,37 2 2148,69 15,60 0,000013 41,98 

ʉʘʤʝʮ 428,24 2 214,12 1,55 0,22 4,18 

ʉʘʤʢʘ*ʉʘʤʝʮ 552,99 4 138,25 1,00 0,41 5,40 

ʆʰʠʙʢʘ 4957,10 36 137,70    

 

ɺ ʪʘʙʣʠʮʝ 7 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʚʣʠʷʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʘ ʚʳʞʠʚʘʝʤʦʩʪʴ ʩʝʤʝʡ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʦʙʝʟʚʦʞʠʚʘʥʠʷ. 

 

ʊʘʙʣʠʮʘ 7 ï ʈʝʟʫʣʴʪʘʪʳ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʚʳʞʠʚʘʝʤʦʩʪʠ ʩʝʤʝʡ ʧʦʩʣʝ 

ʦʙʝʟʚʦʞʠʚʘʥʠʷ 

 

ʕʬʬʝʢʪ SS df MS F p ẫ2, % 

ʉʘʤʢʘ 109,82 2 54,91 0,39 0,68 1,51 

ʉʘʤʝʮ 180,54 2 90,27 0,64 0,53 2,48 

ʉʘʤʢʘ*ʉʘʤʝʮ 4452,77 4 1113,19 7,97 0,0006 61,37 

ʆʰʠʙʢʘ 2512,45 18 139,58    

 

ɸʥʘʣʠʟ ʚʳʞʠʚʘʝʤʦʩʪʠ ʩʝʤʝʡ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʦʙʝʟʚʦʞʠʚʘʥʠʷ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʝʤʝʡ ʢ ʵʪʦʤʫ 

ʚʦʟʜʝʡʩʪʚʠʶ, ʷʚʣʷʝʪʩʷ ʢʦʤʙʠʥʘʮʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ʉʦʯʝʪʘʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʦʧʨʝʜʝʣʷʝʪ ʚʳʞʠʚʘʝʤʦʩʪʴ ʩʝʤʝʡ ʥʘ 61,37 %. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʵʬʬʝʢʪ ʩʘʤʢʠ 

ʩʦʩʪʘʚʣʷʝʪ 1,51 %, ʘ ʩʘʤʮʘ 2,48%. 

ʈʝʟʫʣʴʪʘʪʳ ʚʳʨʘʱʠʚʘʥʠʷ ʩʝʛʦʣʝʪʢʦʚ ʟʘʛʦʨʩʢʦʛʦ ʢʘʨʧʘ ʧʦʢʘʟʳʚʘʪʁ ʷʚʥʦʝ 

ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʫʩʪʦʡʯʠʚʳʭ ʢ ʦʙʝʟʚʦʞʠʚʘʥʠʶ ʩʝʤʝʡ ʥʘʜ ʢʦʥʪʨʦʣʝʤ ʧʦ ʚʩʝʤ 

ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. ʉʨʝʜʥʷʷ ʤʘʩʩʘ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʚʳʰʝ ʥʘ 8 

%, ʚʳʞʠʚʘʝʤʦʩʪʴ ʥʘ 46,5 %, ʘ ʨʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʥʘ 51,9% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ. ʇʦʢʘʟʘʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʘ ʩʝʤʴʠ ʥʘ ʨʝʟʫʣʴʪʘʪʳ 

ʧʨʫʜʦʚʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʩʝʛʦʣʝʪʢʦʚ, (ʪʘʙʣʠʮʘ 4.2) ʪʦ ʝʩʪʴ ʨʘʟʣʠʯʠʷ 

ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʝʤʝʡʥʳʤʠ ʛʨʫʧʧʘʤʠ, 

ʧʦʣʫʯʝʥʥʳʤʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʦʯʝʪʘʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʨʠ ʩʢʨʝʱʠʚʘʥʠʠ. ʉʝʤʴʠ, 
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ʫʩʪʦʡʯʠʚʳʝ ʢ ʩʪʨʝʩʩʫ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ, ʧʦʢʘʟʘʣʠ ʣʫʯʰʠʝ ʧʦʪʝʥʮʠʠ 

ʨʦʩʪʘ ʠ ʚʳʞʠʚʘʝʤʦʩʪʴ ʩʝʛʦʣʝʪʢʦʚ ʧʨʠ ʧʨʫʜʦʚʦʤ ʩʦʜʝʨʞʘʥʠʠ. 

ɼʚʫʭʣʝʪʢʠ ʩʝʤʴʠ 7ʭ9 ʥʝ ʠʤʝʶʪ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʩ ʢʦʥʪʨʦʣʝʤ ʥʠ ʧʦ 

ʩʨʝʜʥʝʡ ʤʘʩʩʝ, ʥʠ ʧʦ ʚʳʞʠʚʘʝʤʦʩʪʠ. ʆʜʥʘʢʦ, ʜʚʝ ʜʨʫʛʠʭ ʛʨʫʧʧʳ ʠʤʝʣʠ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʦ ʩʨʝʜʥʝʡ ʤʘʩʩʝ ʥʘ 12%. ɺʳʷʚʣʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 

ʵʪʠʤʠ ʩʝʤʴʷʤʠ ʠ ʢʦʥʪʨʦʣʝʤ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʪʝʤʧʘ ʨʦʩʪʘ. ʂʦʵʬʬʠʮʠʝʥʪ 

ʤʘʩʩʦʥʘʢʦʧʣʝʥʠʷ ʥʘ 68,4% ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʣʠʷʥʠʝʤ ʩʝʤʴʠ (ʪʘʙʣʠʮʘ 5). 

ʀʟ ʪʘʙʣʠʮʳ 3 ʩʣʝʜʫʝʪ, ʯʪʦ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʝʛʦʣʝʪʢʦʚ ʠʟ ʦʧʳʪʥʳʭ ʩʝʤʝʡ ʢ 

ʜʝʬʠʮʠʪʫ ʢʠʩʣʦʨʦʜʘ ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ. ʅʘʠʙʦʣʴʰʫʶ 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʛʠʧʦʢʩʠʠ ʠʤʝʝʪ ʩʝʤʴʷ 5ʭ5, ʠ ʦʥʘ ʞʝ ʠʤʝʝʪ ʩʘʤʫʶ 

ʥʠʟʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʦʙʝʟʚʦʞʠʚʘʥʠʶ ʚ ʣʠʯʠʥʦʯʥʦʤ ʧʝʨʠʦʜʝ. ʄʝʞʜʫ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʁʩʝʤʝʡ ʢ ʦʙʝʟʚʦʞʠʚʘʥʠʶ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʁʢ ʦʩʪʨʦʡ ʛʠʧʦʢʩʠʠ 

ʩʫʱʝʩʪʚʫʝʪ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘʷ ʩʚʷʟʴ, ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ 

ʥʠʤʠ ʩʦʩʪʘʚʣʷʝʪ ï -0,73 ʧʨʠ p=0,0001. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʭʘʨʘʢʪʝʨʘ ʠʟʤʝʥʝʥʠʡ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʣʠʟʠ ʠ 

ʢʨʦʚʠ ʚ ʧʨʘʢʪʠʢʝ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠ ʠʟʫʯʝʥʠʠ ʦʪʚʝʪʘ ʨʳʙ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʩʪʨʝʩʩʘ.  

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʠ ʩʣʠʟʠ 

ʦʧʳʪʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʩʝʤʝʡʥʳʭ ʛʨʫʧʧ (ʪʘʙʣʠʮʘ 4) ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʝʤʴʠ 

ʢʘʨʧʘ ʩ ʚʳʩʦʢʦʡ ʚʳʞʠʚʘʝʤʦʩʪʴʶ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ, ʚ ʚʦʟʨʘʩʪʝ 

ʩʝʛʦʣʝʪʢʦʚ ʠʤʝʶʪ ʦʪʣʠʯʥʫʶ ʦʪ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʧʨʠʨʦʜʫ ʧʘʩʩʠʚʥʦʡ 

ʙʠʦʭʠʤʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʢ ʩʪʨʝʩʩʦʚʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ. ʕʪʘ ʟʘʱʠʪʘ ʚʳʨʘʞʘʝʪʩʷ ʚ 

ʟʘʤʝʜʣʝʥʥʦʡ ʜʠʥʘʤʠʢʝ ʠʟʤʝʥʯʠʚʦʩʪʠ (ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ) 

ʩʦʜʝʨʞʘʥʠʷ ʛʣʶʢʦʟʳ, ʙʝʣʢʘ ʠ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʢʨʦʚʠ ʠ ʩʣʠʟʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʦʨʛʘʥʠʟʤʫ ʨʳʙ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ. ɼʣʷ 

ʟʘʛʦʨʩʢʦʛʦ ʢʘʨʧʘ ʧʨʠ ʩʪʨʝʩʩʝ ʜʦʩʪʦʚʝʨʥʳʤʠ ʷʚʣʷʶʪʩʷ ʨʘʟʣʠʯʠʷ ʧʦ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʩʦʜʝʨʞʘʥʠʷ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ: ʫ ʢʦʥʪʨʦʣʷ ʚʦʟʨʘʩʪʘʥʠʝ ʛʣʶʢʦʟʳ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ 

65,8 %, ʫ ʦʧʳʪʘ - ʥʘ 24,6%.      

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʦʪʙʦʨ 

ʩʝʤʝʡʥʳʭ ʛʨʫʧʧ ʢʘʨʧʘ ʩ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʦʙʝʟʚʦʞʠʚʘʥʠʶ ʚ ʣʠʯʠʥʦʯʥʦʤ 

ʧʝʨʠʦʜʝ, ʤʦʞʝʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʫʜʦʚʦʛʦ ʨʳʙʦʚʦʜʩʪʚʘ ʟʘ ʩʯʝʪ 

ʚʳʨʘʱʠʚʘʥʠʷ ʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʝʤʝʡʥʳʭ ʛʨʫʧʧ. 

 

ɺʳʚʦʜʳ: 

1) ʫʩʪʘʥʦʚʣʝʥʘ ʚʳʩʦʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʩʝʤʝʡʥʳʭ ʛʨʫʧʧ ʢʘʨʧʘ ʧʦ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʣʠʯʠʥʦʢ ʢ ʜʝʡʩʪʚʠʶ ʦʙʝʟʚʦʞʠʚʘʥʠʷ; 

2) ʩʝʛʦʣʝʪʢʠ ʠ ʜʚʫʭʣʝʪʢʠ ʩʝʤʝʡʥʳʭ ʛʨʫʧʧ ʢʘʨʧʘ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ 

ʧʦʚʳʰʝʥʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʩʪʨʝʩʩʫ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ, ʠʤʝʶʪ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʨʦʩʪʘ ʠ ʚʳʞʠʚʘʝʤʦʩʪʠ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʠʭ ʚ 

ʧʨʫʜʘʭ; 
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3) ʩʝʤʝʡʥʳʝ ʛʨʫʧʧʳ ʩ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʦʙʝʟʚʦʞʠʚʘʥʠʶ ʚ 

ʣʠʯʠʥʦʯʥʦʤ ʧʝʨʠʦʜʝ ʠʤʝʶʪ ʥʠʟʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʦʩʪʨʦʡ 

ʛʠʧʦʢʩʠʠ ʚ ʚʦʟʨʘʩʪʝ ʩʝʛʦʣʝʪʢʘ; 

4) ʫ ʩʝʤʝʡ ʩ ʨʘʟʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʦʙʝʟʚʦʞʠʚʘʥʠʶ ʚ ʣʠʯʠʥʦʯʥʦʤ 

ʧʝʨʠʦʜʝ ʨʘʟʚʠʪʠʷ ʚ ʚʦʟʨʘʩʪʝ ʩʝʛʦʣʝʪʢʦʚ ʥʘʙʣʶʜʘʶʪʩʷ ʨʘʟʣʠʯʠʷ ʚ ʭʘʨʘʢʪʝʨʝ 

ʠʟʤʝʥʝʥʠʡ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʢʨʦʚʠ ʠ ʢʦʞʥʦʡ ʩʣʠʟʠ ʚ ʦʪʚʝʪ ʥʘ 

ʜʝʡʩʪʚʠʝ ʩʪʨʝʩʩʘ. ʋʨʦʚʝʥʴ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʢʦʥʪʨʦʣʴʥʳʭ ʨʳʙ ʧʦʚʳʰʘʝʪʩʷ ʥʘ 

65,8 %, ʪʦʛʜʘ ʢʘʢ ʜʣʷ ʦʧʳʪʥʳʭ ʩʝʛʦʣʝʪʢʦʚ ʚʩʝʛʦ ʣʠʰʴ ʥʘ 24,6%.      
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