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   ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʤʠʢʨʦʙʥʳʭ 

ʦʙʨʘʩʪʘʥʠʡ, ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʵʢʦʪʦʧʘʭ 

ʧʝʱʝʨʳ ʐʫʣʴʛʘʥ-ʊʘʰ. ɺ ʦʩʚʝʱʘʝʤʦʡ ʯʘʩʪʠ ʇʦʨʪʘʣʘ 

ʩʬʦʨʤʠʨʦʚʘʥʳ ʬʦʪʦʪʨʦʬʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʠʟ ʚʳʩʰʠʭ 

ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ, ʤʭʦʚ ʠ ʮʠʘʥʦʙʘʢʪʝʨʠʘʣʴʥʦ-

ʚʦʜʦʨʦʩʣʝʚʳʭ ʮʝʥʦʟʦʚ. ʉʦʦʙʱʝʩʪʚʘ, ʢʦʣʦʥʠʟʠʨʫʶʱʠʝ 

ʩʪʝʥʳ ʘʬʦʪʠʯʝʩʢʦʡ ʯʘʩʪʠ ʧʝʱʝʨʳ, ʚʢʣʶʯʘʶʪ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʧʨʦʢʘʨʠʦʪ (ʙʘʢʪʝʨʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʘʢʪʠʥʦ- ʠ ʮʠʘʥʦʙʘʢʪʝʨʠʠ) ʠ ʵʫʢʘʨʠʦʪ 

(ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʠ ʜʨʦʞʞʝʚʳʝ ʛʨʠʙʳ). ʆʧʠʩʘʥʦ 17 

ʦʩʥʦʚʥʳʭ ʤʦʨʬʦʪʠʧʦʚ ʤʠʢʨʦʙʥʳʭ ʩʦʦʙʱʝʩʪʚ. 

ɺʧʝʨʚʳʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʤʦʨʬʦʪʠʧʦʚ ʤʠʢʨʦʙʥʳʭ ʦʙʨʘʩʪʘʥʠʡ ʧʦ ʟʘʣʘʤ 

ʧʦʣʦʩʪʠ. ʈʘʟʚʠʪʠʝ ʚʠʜʠʤʳʭ ʤʠʢʨʦʙʥʳʭ ʩʦʦʙʱʝʩʪʚ 

ʧʨʠʫʨʦʯʝʥʦ ʢ ʟʦʥʘʤ ʧʨʦʩʘʯʠʚʘʥʠʷ ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʳʭ 

ʚʦʜ ʠ ʢʦʥʜʝʥʩʘʮʠʠ, ʘ ʪʘʢʞʝ ʢ ʤʝʩʪʘʤ ʠʥʪʝʥʩʠʚʥʦʛʦ 

ʚʦʟʜʫʭʦʦʙʤʝʥʘ. ʕʧʠʟʦʜʳ ʨʘʟʚʠʪʠʷ ʛʨʠʙʦʚ 

(ʤʠʪʦʩʧʦʨʦʚʳʭ ʠ ʙʘʟʠʜʠʘʣʴʥʳʭ) ʦʙʫʩʣʦʚʣʝʥʳ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ. 

ɺ ʧʝʱʝʨʝ ʦʙʥʘʨʫʞʝʥʦ ʦʢʦʣʦ 70 ʚʠʜʦʚ 

ʯʣʝʥʠʩʪʦʥʦʛʠʭ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʯʣʝʥʠʩʪʦʥʦʛʠʭ 

ʪʨʦʛʣʦʬʠʣʦʚ, ʦʙʥʘʨʫʞʠʚʘʝʤʳʭ ʚ ʜʘʣʴʥʠʭ ʯʘʩʪʷʭ 

ʧʝʱʝʨʳ, ʷʚʣʷʝʪʩʷ ʩʘʧʨʦʬʘʛʘʤʠ ʠ ʤʠʮʝʪʦʬʘʛʘʤʠ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʤʠʢʨʦʙʥʳʭ 

ʦʙʨʘʩʪʘʥʠʡ ʚ ʧʦʣʦʩʪʠ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʤʥʦʛʦʚʠʜʦʚʳʭ ʤʠʢʨʦʙʥʳʭ 

ʙʠʦʧʣʝʥʦʢ ʥʘ ʩʢʘʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʚ ʧʝʱʝʨʝ 

ʐʫʣʴʛʘʥ-ʊʘʰ ʷʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ, ʧʦʩʪʦʷʥʥʦ 

ʧʨʦʜʦʣʞʘʶʱʠʤʩʷ ʧʨʦʮʝʩʩʦʤ. ʀʟʤʝʥʝʥʠʝ 

ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʪʨʦʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ ʧʝʱʝʨʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʩʤʝʱʝʥʠʶ ʟʦʥ ʨʘʟʚʠʪʠʷ ʵʪʠʭ ʩʦʦʙʱʝʩʪʚ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠʭ ʥʘ ʞʠʚʦʧʠʩʥʳʝ ʧʘʥʥʦ, ʯʪʦ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʨʴʝʟʥʫʶ ʫʛʨʦʟʫ ʜʣʷ ʩʦʭʨʘʥʥʦʩʪʠ 

ʨʠʩʫʥʢʦʚ. 
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   The article describes the main types of microbial 

fouling that develop in various ecotopes of Shulgan-Tash 

cave. Illuminated part of the Portal is inhabited with 

phototrophic communities including higher vascular 

plants, mosses and cyanobacterial-algal cenoses. The 

communities colonizing walls of the cave contain 

prokaryotic (bacteria, including cyano- and 

actinobacteria) and eukaryotic (microscopic fungi and 

yeasts) microorganisms. Seventeen main morphotypes of 

microbial communities are described. For the first time, 

the distribution pattern of various microbial fouling 

morphotypes in the cavity halls is designed. The growth 

of visible microbial communities is located mainly in 

infiltration and condensation zones as well as in zones of 

intense air exchange. Episodes of fungal growth 

(including basidiomycetes and mitosporic fungi) are 

caused by human activity. 

About 70 species of arthropods are found in the 

cave. A significant part of the arthropod troglobionts 

found in distant parts of the cave, are saprobes and 

mycetophages, promoting to expansion of microbial 

fouling in the cavity. 

The formation of microbial biofilms on rocky 

surfaces in the Shulgan-Tash cave is obviously a natural 

continued process. Changes in microclimatic, 

hydrological and trophic conditions in the cave can result 

to displacement in development zones of these 

communities and their expansion onto panel paintings that 

represents a serious threat to the preservation of the 

drawings. 
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ɺɺɽɼɽʅʀɽ 

ʈʘʟʚʠʪʠʝ ʩʦʦʙʱʝʩʪʚ ʦʨʛʘʥʠʟʤʦʚ ʚ ʧʝʱʝʨʘʭ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʦʣʦʩʪʝʡ. ɺ ʦʩʚʝʱʝʥʥʳʭ ʯʘʩʪʷʭ ʢʘʨʩʪʦʚʳʭ ʩʧʝʣʝʦʩʠʩʪʝʤ 

ʦʙʳʯʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʩʦʦʙʱʝʩʪʚʘ ʬʦʪʦʪʨʦʬʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʧʦʢʨʳʪʦʩʝʤʝʥʥʳʭ 

ʨʘʩʪʝʥʠʡ, ʤʭʦʚ, ʣʠʰʘʡʥʠʢʦʚ ʠ ʮʠʘʥʦʙʘʢʪʝʨʠʘʣʴʥʦ-ʚʦʜʦʨʦʩʣʝʚʳʭ ʮʝʥʦʟʦʚ (ʎɺʎ). ɺ 

ʘʬʦʪʠʯʝʩʢʠʭ ʟʦʥʘʭ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʜʟʝʤʥʳʭ ʧʦʣʦʩʪʝʡ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʤʠʢʨʦʙʥʳʝ 

ʙʠʦʧʣʝʥʢʠ, ʧʦʢʨʳʚʘʶʱʠʝ ʩʢʘʣʴʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ [Cuezva et al., 2009, Diaz-Herraiz et al., 2013, 

PaȄiĺ 2010]. ɺ ʵʢʩʢʫʨʩʠʦʥʥʳʭ ʧʝʱʝʨʘʭ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʦʩʚʝʱʝʥʠʝʤ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʨʘʟʚʠʚʘʶʪʩʷ ʮʠʘʥʦʙʘʢʪʝʨʠʘʣʴʥʦ-ʚʦʜʦʨʦʩʣʝʚʳʝ ʮʝʥʦʟʳ 

"ʣʘʤʧʦʚʦʡ ʬʣʦʨʳ" [ʄʘʟʠʥʘ, ʉʝʚʝʨʠʥ, 2007]. ɿʘʛʨʷʟʥʝʥʠʝ ʧʦʜʟʝʤʥʳʭ ʧʦʣʦʩʪʝʡ 

ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʩʫʙʩʪʨʘʪʘʤʠ ʧʨʠʚʦʜʠʪ ʢ ʘʢʪʠʚʥʦʤʫ ʨʘʟʚʠʪʠʶ ʥʘ ʥʠʭ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ 

ʛʨʠʙʦʚ [ʂʫʟʴʤʠʥʘ ʠ ʜʨ. 2012, ɻʘʣʠʤʟʷʥʦʚʘ ʠ ʜʨ., 2018]. 

ʇʨʦʥʠʢʥʦʚʝʥʠʝ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʚ ʧʦʜʟʝʤʥʳʝ ʧʦʣʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʣʠʯʥʳʤʠ 

ʧʫʪʷʤʠ ï ʚʦʟʜʫʰʥʳʤ, ʚʦʜʥʳʤ, ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚʥʦʩʠʪ ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʥʘʛʨʫʟʢʘ [Saiz-

Jimenez , Hermosin, 1999, Ikner et al. ʜʨ. 2007]. ʊʘʢ ʚ ʩʨʝʜʥʝʤ, ʥʘ ʦʜʝʞʜʝ, ʢʘʞʜʳʡ ʯʝʣʦʚʝʢ 

ʚʥʦʩʠʪ ʚ ʧʝʱʝʨʫ 1 ʤʢʛ/ʩʝʢ
-1

 ʨʘʟʣʠʯʥʳʭ ʘʵʨʦʟʦʣʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ [Michie, 

2004]. ʆʧʘʩʥʦʩʪʴ ʧʝʨʝʥʦʩʘ ʚ ʧʝʱʝʨʫ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ ʪʝʣʝ ʠ ʦʜʝʞʜʝ ʯʝʣʦʚʝʢʘ ʩʚʷʟʘʥʘ ʩ 

ʪʝʤ, ʯʪʦ ʯʫʞʝʨʦʜʥʳʝ ʚʠʜʳ ʜʦʩʪʘʚʣʷʶʪʩʷ ʚ ʜʘʣʴʥʠʝ ʯʘʩʪʠ ʧʦʣʦʩʪʠ, ʤʠʥʫʷ ʝʩʪʝʩʪʚʝʥʥʳʝ 

ʙʘʨʴʝʨʳ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʧʨʠʤʝʨʦʚ ʩʣʫʞʠʪ ʧʝʱʝʨʘ ʃʘʩʢʦ ʩ ʧʘʣʝʦʣʠʪʠʯʝʩʢʦʡ ʞʠʚʦʧʠʩʴʶ 

(Lascaux Cave, ʌʨʘʥʮʠʷ), ʢʦʪʦʨʘʷ ʚʩʢʦʨʝ ʧʦʩʣʝ ʦʪʢʨʳʪʠʷ ʚ 1940 ʛʦʜʫ ʙʳʣʘ ʦʙʦʨʫʜʦʚʘʥʘ ʜʣʷ 

ʤʘʩʩʦʚʦʛʦ ʧʦʩʝʱʝʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʱʝʨʳ ʚ ʢʘʯʝʩʪʚʝ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʧʨʠʚʝʣʦ ʢ 

ʤʘʩʩʦʚʦʤʫ ʨʘʟʚʠʪʠʶ ʚʦʜʦʨʦʩʣʝʡ (1963 ʛʦʜ) ʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʛʨʠʙʦʚ Fusarium solani 

(2001 ʛʦʜ) (Dupont et al. 2007). ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʠʦʛʝʥʥʳʭ 

ʦʙʨʘʩʪʘʥʠʡ ʩʣʫʞʘʪ ʙʝʩʧʦʟʚʦʥʦʯʥʳʝ ʞʠʚʦʪʥʳʝ [Bastian et al., 2010]. ʆʩʦʙʫʶ ʦʧʘʩʥʦʩʪʴ 

ʨʘʟʚʠʪʠʝ ʤʠʢʨʦʙʥʳʭ ʩʦʦʙʱʝʩʪʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʣʷ ʜʝʢʦʨʠʨʦʚʘʥʥʳʭ ʧʦʜʟʝʤʥʳʭ ʦʙʲʝʢʪʦʚ, 

ʩʦʟʜʘʚʘʷ ʩʝʨʴʝʟʥʫʶ ʫʛʨʦʟʫ ʜʣʷ ʩʦʭʨʘʥʥʦʩʪʠ ʨʠʩʫʥʢʦʚ [Cuezva et al., 2009, 2012, Portillo et al., 

2008, Saiz-Jimenez et al., 2011, Stomeo et al., 2009]. 

ʇʝʱʝʨʘ ʐʫʣʴʛʘʥ-ʊʘʰ (ʂʘʧʦʚʘ) ʠʟʚʝʩʪʥʘ ʥʝ ʪʦʣʴʢʦ ʚ ʈʦʩʩʠʠ, ʥʦ ʠ ʚ ʤʠʨʝ ʙʣʘʛʦʜʘʨʷ 

ʥʘʩʢʘʣʴʥʦʡ ʞʠʚʦʧʠʩʠ, ʜʘʪʠʨʫʝʤʦʡ ʚʝʨʭʥʠʤ ʧʘʣʝʦʣʠʪʦʤ [Ġļelinskij, Ġirokov, 1999]. 

ʉʦʭʨʘʥʝʥʠʝ ʧʘʣʝʦʣʠʪʠʯʝʩʢʠʭ ʢʘʨʪʠʥ ʚ ʧʝʱʝʨʝ ʐʫʣʴʛʘʥ-ʊʘʰ ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʦ, ʧʦʩʢʦʣʴʢʫ 

ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʙʝʩʮʝʥʥʦʝ ʢʫʣʴʪʫʨʥʦʝ ʥʘʩʣʝʜʠʝ ʯʝʣʦʚʝʯʝʩʪʚʘ. ʎʝʣʴ ʨʘʙʦʪʳ - ʘʥʘʣʠʟ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʬʦʨʤ ʙʠʦʛʝʥʥʳʭ ʦʙʨʘʩʪʘʥʠʡ ʚ ʧʝʱʝʨʝ ʐʫʣʴʛʘʥ-ʊʘʰ, ʘ ʪʘʢʞʝ ʬʘʢʪʦʨʦʚ 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ. 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 

ʇʝʱʝʨʘ ʐʫʣʴʛʘʥ-ʊʘʰ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ɹʝʣʦʡ ʥʘ ʖʞʥʦʤ ʋʨʘʣʝ, ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ "ʐʫʣʴʛʘʥ-ʊʘʰ", ʈʝʩʧʫʙʣʠʢʘ 

ɹʘʰʢʦʨʪʦʩʪʘʥ. ʆʥʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʚ ʢʘʨʩʪʦʚʦʤ ʤʘʩʩʠʚʝ ʥʘ ʧʨʘʚʦʤ ʩʢʣʦʥʝ ʜʦʣʠʥʳ ʨʝʢʠ, 

ʩʣʦʞʝʥʥʳʤʠ ʤʘʩʩʠʚʥʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʚʠʟʝʡʩʢʦʛʦ ʷʨʫʩʘ ʥʠʞʥʝʛʦ ʢʘʨʙʦʥʘ, ʚʦʟʨʘʩʪ ʧʦʨʦʜ 

C1v. ʇʝʱʝʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʘʙʦ ʨʘʟʚʝʪʚʣʝʥʥʫʶ ʪʨʝʭʵʪʘʞʥʫʶ ʩʠʩʪʝʤʫ ʢʘʨʩʪʦʚʳʭ 

ʧʦʣʦʩʪʝʡ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 3323 ʤ, ʘʤʧʣʠʪʫʜʦʡ 165 ʤ ʠ ʦʙʲʝʤʦʤ 180510 ʤ
3
 [ʃʷʭʥʠʮʢʠʡ ʠ ʜʨ., 

2013]. 

ʆʙʨʘʟʮʳ ʤʠʢʨʦʙʥʳʭ ʦʙʨʘʩʪʘʥʠʡ ʦʪʙʠʨʘʣʠ ʚ ʧʝʱʝʨʝ ʚ ʧʝʨʠʦʜ 2012-2018 ʛʛ. 

ʄʠʢʨʦʦʨʛʘʥʠʟʤʳ ʚʳʜʝʣʷʣʠ ʥʘ ʘʛʘʨʠʟʦʚʘʥʥʳʭ ʩʨʝʜʘʭ ʤʝʪʦʜʦʤ ʩʝʨʠʡʥʳʭ ʨʘʟʚʝʜʝʥʠʡ ʠʣʠ 

ʧʝʨʝʥʦʩʷ ʯʘʩʪʴ ʚʠʜʠʤʦʡ ʢʦʣʦʥʠʠ ʩʪʝʨʠʣʴʥʦʡ ʧʝʪʣʝʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ. ʇʨʠ 

ʧʦʩʝʚʝ ʤʝʪʦʜʦʤ ʨʘʟʚʝʜʝʥʠʡ ʬʨʘʛʤʝʥʪʳ ʢʦʣʦʥʠʡ ʩʫʩʧʝʥʜʠʨʦʚʘʣʠ ʚ ʩʪʝʨʠʣʴʥʦʡ ʚʦʜʝ ʚ 

ʩʦʦʪʥʦʰʝʥʠʠ 1:10 ʧʦ ʚʝʩʫ.  



ʕʢʦʙʠʦʪʝʭ, 2019, ʊʦʤ 2, ˉ 2, ʉ. 128-142 ʂʫʟʴʤʠʥʘ ʃ.ʖ. ʠ ʜʨ. çɹʠʦʛʝʥʥʳʝ ʦʙʨʘʩʪʘʥʠʷ ʚ ʧʝʱʝʨʝ ʐʫʣʴʛʘʥ-ʊʘʰ (ʂʘʧʦʚʘ, ʖʞʥʳʡ ʋʨʘʣ) ʠ ʬʘʢʪʦʨʳéè 
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ɻʝʪʝʨʦʪʨʦʬʥʳʝ ʙʘʢʪʝʨʠʠ ʚʳʜʝʣʷʣʠ ʥʘ ʤʷʩʦʧʝʧʪʦʥʥʦʤ ʘʛʘʨʝ (ʄʇɸ), 

ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʝ ʙʘʢʪʝʨʠʠ - ʥʘ ʩʨʝʜʝ ʕʥʜʦ, ʘʤʠʣʦʣʠʪʠʯʝʩʢʠʝ ʙʘʢʪʝʨʠʠ ʠ ʘʢʪʠʥʦʤʠʮʝʪʳ - 

ʥʘ ʢʨʘʭʤʘʣʦ-ʘʤʤʠʘʯʥʦʡ ʩʨʝʜʝ (ɻʘʫʟʝ ʠ ʜʨ., 1983), ʙʘʢʪʝʨʠʠ ʨʦʜʘ Pseudomonas ʥʘ 

ʩʝʣʝʢʪʠʚʥʦʡ ʩʨʝʜʝ Pseudomonas (Difco). ʉʫʣʴʬʘʪʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʝ ʙʘʢʪʝʨʠʠ ʚʳʜʝʣʷʣʠ ʥʘ 

ʩʨʝʜʝ ʇʦʩʪʛʝʡʪ ɹ (Postgate, 1984), ʥʠʪʨʠʬʠʮʠʨʫʶʱʠʝ - ʥʘ ʩʨʝʜʝ ɺʠʥʦʛʨʘʜʩʢʦʛʦ, ʪʠʦʥʦʚʳʝ ï 

ʥʘ ʩʨʝʜʝ ɹʝʡʝʨʠʥʢʘ (ʄʝʪʦʜʳ é, 1991). ɻʨʠʙʳ ʚʳʜʝʣʷʣʠ ʥʘ ʩʨʝʜʘʭ ʏʘʧʝʢʘ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʩʦʩʪʘʚʘ, ʤʘʣʴʪ-ʘʛʘʨʝ, ʧʦʯʚʝʥʥʦʡ ʚʳʪʷʞʢʝ, ʚʦ ʚʩʝ ʩʨʝʜʳ ʚʥʦʩʠʣʠ 40 ʤʢʛ/ʤʣ ʮʠʢʣʦʛʝʢʩʠʤʠʜʘ 

ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʘʟʚʠʪʠʷ ʙʘʢʪʝʨʠʡ. ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʨʦʠʟʚʦʜʠʣʠ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 7ʉ̄ ʠ 28Áʉ. 

ʀʜʝʥʪʠʬʠʢʘʮʠʶ ʤʠʢʨʦʤʠʮʝʪʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦ ʢʫʣʴʪʫʨʘʣʴʥʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ 

ʧʨʠʟʥʘʢʘʤ (ɹʠʣʘʡ, ʂʫʨʙʘʮʢʘʷ, 1990; ʂʠʨʠʣʝʥʢʦ, 1978; ʃʠʪʚʠʥʦʚ, 1967; ʉʘʪʦʥ ʠ ʜʨ., 2001; 

Raper, Fennell, 1965; Raper, Thom, 1968; Watanabe, 2002). 

ʉʚʝʪʦʚʫʶ ʤʠʢʨʦʩʢʦʧʠʶ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʨʦʠʟʚʦʜʠʣʠ ʥʘ ʩʚʝʪʦʚʦʤ ʤʠʢʨʦʩʢʦʧʝ Leica 

DM 1000 ʩ ʢʘʤʝʨʦʡ DFC-290 (ɻʝʨʤʘʥʠʷ). 

ʉʙʦʨ ʯʣʝʥʠʩʪʦʥʦʛʠʭ ʧʨʦʠʟʚʦʜʠʣʩʷ ʩ ʛʨʫʥʪʘ, ʩʪʝʥ ʠ ʜʨʫʛʠʭ ʜʦʩʪʫʧʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʧʝʱʝʨʳ. ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ ʛʨʫʥʪʦʚʳʝ ʣʦʚʫʰʢʠ ʩ ʧʘʭʫʯʝʡ ʧʨʠʤʘʥʢʦʡ ʠʣʠ ʙʝʟ ʪʘʢʦʚʦʡ. 

ʇʣʘʩʪʠʢʦʚʳʝ ʩʪʘʢʘʥʳ ʜʠʘʤʝʪʨʦʤ 70 ʤʤ ʚʢʘʧʳʚʘʣʠʩʴ ʚʨʦʚʝʥʴ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʛʨʫʥʪʘ ʚ 

ʤʷʛʢʠʭ ʠʣʠ ʩʳʧʫʯʠʭ ʦʪʣʦʞʝʥʠʷʭ ʧʝʱʝʨʳ, ʚ ʢʘʯʝʩʪʚʝ ʬʠʢʩʘʪʦʨʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 10-

ʧʨʦʮʝʥʪʥʳʡ ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʵʪʠʣʝʥʛʣʠʢʦʣʷ (2ï3 ʩʤ ʦʪ ʜʥʘ ʩʪʘʢʘʥʘ). ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʨʳʙʥʦʡ ʧʨʠʤʘʥʢʠ (ʢʦʧʯʝʥʘʷ ʩʢʫʤʙʨʠʷ), ʦʥʘ ʨʘʟʤʝʱʘʣʘʩʴ ʚ ʮʝʥʪʨʝ ʣʦʚʯʝʛʦ ʩʪʘʢʘʥʘ ʙʝʟ 

ʢʦʥʪʘʢʪʘ ʩ ʬʠʢʩʠʨʫʶʱʝʡ ʞʠʜʢʦʩʪʴʶ. ʇʨʠ ʩʲʝʤʝ ʣʦʚʫʰʝʢ ʠʭ ʩʦʜʝʨʞʠʤʦʝ ʧʦʣʥʦʩʪʴʶ 

ʧʝʨʝʣʠʚʘʣʦʩʴ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʣʘʩʪʠʢʦʚʳʝ ʬʣʘʢʦʥʳ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʣʘʙʦʨʘʪʦʨʥʦʡ 

ʦʙʨʘʙʦʪʢʠ. ɼʣʷ ʚʩʝʭ ʧʨʦʙ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʤʝʩʪʦ ʩʙʦʨʘ, ʜʘʪʳ ʫʩʪʘʥʦʚʢʠ ʠ ʩʥʷʪʠʷ ʣʦʚʫʰʝʢ. 

ʈʫʯʥʦʡ ʩʙʦʨ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩ ʧʦʤʦʱʴʶ ʩʤʦʯʝʥʥʦʡ ʚ 

ʩʧʠʨʪʝ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʢʠʩʪʠ (ˉ 1ï2), ʣʦʚʯʝʡ ʧʨʦʙʠʨʢʠ, ʵʢʩʛʘʫʩʪʝʨʘ. ʌʠʢʩʘʮʠʷ 

ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʚ 70% ʵʪʘʥʦʣʝ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʯʝʰʫʝʢʨʳʣʳʭ ʥʘʩʝʢʦʤʳʭ, ʢʦʪʦʨʳʝ ʧʦʩʣʝ 

ʧʨʝʙʳʚʘʥʠʷ ʚ ʤʦʨʠʣʢʝ (ʵʪʠʣʘʮʝʪʘʪ), ʤʦʥʪʠʨʦʚʘʣʠʩʴ ʥʘ ʵʥʪʦʤʦʣʦʛʠʯʝʩʢʠʝ ʙʫʣʘʚʢʠ. ʇʦʤʠʤʦ 

ʩʙʦʨʘ ʩ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʝʱʝʨʥʳʭ ʩʫʙʩʪʨʘʪʦʚ, ʧʨʠʤʝʥʷʣʘʩʴ ʫʩʪʘʥʦʚʢʘ ʧʘʭʫʯʠʭ ʧʨʠʤʘʥʦʢ 

(ʨʳʙʘ) ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ï ʢʫʩʦʯʢʠ ʧʨʠʤʘʥʢʠ ʨʘʟʤʝʱʘʣʠʩʴ ʥʘ ʧʣʘʩʪʠʢʦʚʳʭ 

ʧʦʜʣʦʞʢʘʭ, ʠʩʢʣʶʯʘʶʱʠʭ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʛʨʫʥʪʘ ʧʝʱʝʨʳ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʠ ʠʟʛʦʪʦʚʣʝʥʠʝ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ (ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ) ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ (ʢʦʣʣʝʤʙʦʣʳ ï 

ʆʧʨʝʜʝʣʠʪʝʣʴé, 1988; Kniss, Thibaud, 1999; ʧʘʫʢʠ ï ʊʳʱʝʥʢʦ, 1971; ʜʚʫʢʨʳʣʳʝ ï 

ʆʧʨʝʜʝʣʠʪʝʣʴé, 1969; ʆʧʨʝʜʝʣʠʪʝʣʴé, 1970; ʯʝʰʫʝʢʨʳʣʳʝ ï ʆʧʨʝʜʝʣʠʪʝʣʴ, 2003). 

ʈɽɿʋʃʔʊɸʊʓ 

ʈʝʢʨʝʘʮʠʦʥʥʘʷ ʠ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʚ ʧʝʱʝʨʝ. 

ʇʝʱʝʨʘ ʘʢʪʠʚʥʦ ʧʦʩʝʱʘʣʘʩʴ ʣʶʜʴʤʠ, ʷʚʣʷʷʩʴ ʩʘʢʨʘʣʴʥʳʤ ʤʝʩʪʦʤ ʜʣʷ ʙʘʰʢʠʨ, 

ʥʘʩʝʣʷʶʱʠʭ ʙʣʠʟʣʝʞʘʱʠʝ ʨʘʡʦʥʳ. ʇʦʩʣʝ ʦʪʢʨʳʪʠʷ ɸ.ɺ. ʈʶʤʠʥʳʤ ʚ 1959 ʛʦʜʫ ʨʠʩʫʥʢʦʚ 

ʧʦʪʦʢ ʧʦʩʝʪʠʪʝʣʝʡ ʫʚʝʣʠʯʠʣʩʷ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʫʛʨʦʟʳ ʩʦʭʨʘʥʥʦʩʪʠ 

ʧʘʣʝʦʣʠʪʠʯʝʩʢʦʡ ʞʠʚʦʧʠʩʠ, ʪʘʢ ʠ ʵʢʦʩʠʩʪʝʤʳ ʧʝʱʝʨʳ. ɺ ʦʢʪʷʙʨʝ 1971 ʛʦʜʘ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ 

ʉʦʚʝʪʘ ʄʠʥʠʩʪʨʦʚ ɹʘʰʢʠʨʩʢʦʡ ɸʉʉʈ ʧʝʱʝʨʘ ʙʳʣʘ ʟʘʢʨʳʪʘ ʜʣʷ ʧʦʩʝʱʝʥʠʡ. ɺ ʧʝʨʠʦʜ 1992 ï 

2003 ʛʛ. ʬʫʥʢʮʠʦʥʠʨʦʚʘʣ ʵʢʩʢʫʨʩʠʦʥʥʳʡ ʤʘʨʰʨʫʪ ʜʦ ʟʘʣʘ ʍʘʦʩʘ. ɺ 2008 ʛʦʜʫ ʙʳʣ 

ʦʙʦʨʫʜʦʚʘʥ ʵʢʩʢʫʨʩʠʦʥʥʳʡ ʤʘʨʰʨʫʪ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 373 ʤ, ʟʘʥʠʤʘʶʱʠʡ 19% ʦʪ ʦʙʱʝʡ 

ʧʣʦʱʘʜʠ ʧʝʱʝʨʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʥʘʛʨʫʟʢʘ ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʝʟʦʥʘ ʛʦʜʘ ʦʪ 30 ʯʝʣʦʚʝʢ/ʩʫʪʢʠ ʟʠʤʦʡ ʜʦ 1200 ï ʣʝʪʦʤ, ʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 41 000 ʯʝʣ. ʚ ʛʦʜ 

(ʤʘʢʩʠʤʘʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ʚ 2016 ʛʦʜʫ). ɺ ʜʘʣʴʥʠʭ, ʟʘʢʨʳʪʳʭ ʯʘʩʪʷʭ ʧʝʱʝʨʳ, ʘʥʪʨʦʧʦʛʝʥʥʘʷ 

ʥʘʛʨʫʟʢʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʨʘʙʦʪʦʡ ʩʧʝʮʠʘʣʠʩʪʦʚ (ʥʘʫʯʥʳʝ ʠ ʢʠʥʦʛʨʫʧʧʳ, ʨʝʩʪʘʚʨʘʪʦʨʳ 

ʧʘʣʝʦʣʠʪʠʯʝʩʢʦʡ ʞʠʚʦʧʠʩʠ, ʩʧʝʣʝʦʣʦʛʠ) ʦʮʝʥʠʚʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ 100ï300 ʯʝʣ./ʛʦʜ. 
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ʈʘʩʪʠʪʝʣʴʥʦ-ʤʠʢʨʦʙʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʚ ʧʝʱʝʨʝ. 

ɺ ʦʩʚʝʱʝʥʥʦʡ ʯʘʩʪʠ ʧʝʱʝʨʳ ʥʘ ʚʭʦʜʝ ʚ ʇʦʨʪʘʣ (15ï17 ʤ ʦʪ ʚʭʦʜʘ) ʩʢʘʣʴʥʳʝ 

ʧʦʚʝʨʭʥʦʩʪʠ (ʨʠʩ. 1ʘ) ʠ ʛʨʫʥʪ (ʨʠʩ. 1ʙ) ʧʦʢʨʳʚʘʶʪ ʩʦʦʙʱʝʩʪʚʘ ʬʦʪʦʪʨʦʬʥʳʭ ʦʨʛʘʥʠʟʤʦʚ. 
 

 
ʈʠʩ. 1. ʌʦʪʦʩʠʥʪʝʟʠʨʫʶʱʠʝ ʩʦʦʙʱʝʩʪʚʘ ʥʘ ʚʭʦʜʝ ʚ ʧʝʱʝʨʫ ʐʫʣʴʛʘʥ-ʊʘʰ. ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʚ 

ʇʦʨʪʘʣʝ ʥʘ ʩʢʘʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ (ʘ) ʠ ʛʨʫʥʪʝ (ʙ, ʚ), ʛ ï ʤʭʠ ʥʘ ʩʢʘʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ, ʜ, ʝ-  

ʮʠʘʥʦʙʘʢʪʝʨʠʘʣʴʥʦ-ʚʦʜʦʨʦʩʣʝʚʳʝ ʩʦʦʙʱʝʩʪʚʘ. 



ʕʢʦʙʠʦʪʝʭ, 2019, ʊʦʤ 2, ˉ 2, ʉ. 128-142 ʂʫʟʴʤʠʥʘ ʃ.ʖ. ʠ ʜʨ. çɹʠʦʛʝʥʥʳʝ ʦʙʨʘʩʪʘʥʠʷ ʚ ʧʝʱʝʨʝ ʐʫʣʴʛʘʥ-ʊʘʰ (ʂʘʧʦʚʘ, ʖʞʥʳʡ ʋʨʘʣ) ʠ ʬʘʢʪʦʨʳéè 
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ʌʦʪʦʩʠʥʪʝʟʠʨʫʶʱʠʝ ʩʦʦʙʱʝʩʪʚʘ ʨʘʟʚʠʪʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʷʭ, ʦʙʨʘʱʝʥʥʳʭ ʢ ʩʦʣʥʝʯʥʦʤʫ ʩʚʝʪʫ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ 2017 ʛʦʜʫ, ʚʳʷʚʠʣʠ 33 ʚʠʜʘ ʩʦʩʫʜʠʩʪʳʭ 

ʨʘʩʪʝʥʠʡ (ʚ ʪʦʤ ʯʠʩʣʝ ʩʤʦʨʦʜʠʥʘ ʯʝʨʥʘʷ, ʜʫʜʥʠʢ ʣʝʢʘʨʩʪʚʝʥʥʳʡ, ʣʫʛʦʚʠʢ ʜʝʨʥʠʩʪʳʡ, 

ʛʨʘʚʠʣʘʪ ʨʝʯʥʦʡ, ʛʝʨʘʥʴ ʣʝʩʥʘʷ, ʧʦʜʦʨʦʞʥʠʢ ʙʦʣʴʰʦʡ, ʢʨʘʧʠʚʘ ʜʚʫʜʦʤʥʘʷ), ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʦʧʠʩʘʥʳ ʠ ʚ ʙʦʣʝʝ ʨʘʥʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [ʂʫʯʝʨʦʚ ʠ ʜʨ., 1968]. ʂʨʦʤʝ ʪʦʛʦ, ʟʜʝʩʴ 

ʦʙʥʘʨʫʞʝʥʳ ʣʠʰʘʡʥʠʢʠ, ʤʭʠ ʠ ʙʘʟʠʜʠʦʤʠʮʝʪʳ. ʄʦʭʦʦʙʨʘʟʥʳʝ ʵʪʦʛʦ ʫʯʘʩʪʢʘ ʧʨʝʜʩʪʘʚʣʝʥʳ 

13 ʚʠʜʘʤʠ [ɿʦʣʦʪʦʚ, ɹʘʠʰʝʚʘ, 2003]. ɺʠʜʦʚʦʝ ʙʦʛʘʪʩʪʚʦ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʟʘʢʦʥʦʤʝʨʥʦ 

ʩʦʢʨʘʱʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʚʝʱʝʥʥʦʩʪʠ. ɺ ʟʦʥʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʦʩʚʝʱʝʥʥʦʩʪʠ ʚʳʷʚʣʝʥʦ 

ʜʦ 20 ʚʠʜʦʚ ʚʳʩʰʠʭ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ, ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʙʫʜʨʳ ʧʣʶʱʝʚʠʜʥʦʡ, 

ʧʦʜʦʨʦʞʥʠʢʘ ʙʦʣʴʰʦʛʦ, ʢʘʤʳʰʘ ʣʝʩʥʦʛʦ, ʣʘʧʯʘʪʢʠ ʛʫʩʠʥʦʡ (ʨʠʩ 1 ʙ, ʚ). ʉ ʫʤʝʥʴʰʝʥʠʝʤ 

ʦʩʚʝʱʝʥʠʷ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʦʢʨʘʱʘʝʪʩʷ ʜʦ 11 ʚʠʜʦʚ ʚʳʩʰʠʭ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ, 

ʧʦʷʚʣʷʶʪʩʷ ʤʭʠ. ɺ ʧʦʣʫʪʝʥʠ ʦʙʥʘʨʫʞʝʥʘ ʟʚʝʟʜʯʘʪʢʘ ʩʨʝʜʥʷʷ, ʤʭʠ, ʣʠʰʘʡʥʠʢʠ, ʘ ʚ ʪʝʥʠ 

ʪʦʣʴʢʦ ʦʜʠʥʦʯʥʳʝ ʙʘʟʠʜʠʦʤʠʮʝʪʳ [ʂʫʟʴʤʠʥʘ ʠ ʜʨ., 2018]. ʆʩʚʝʱʝʥʥʳʝ ʩʦʣʥʮʝʤ ʩʢʘʣʴʥʳʝ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʢʨʳʪʳ ʤʭʘʤʠ, ʣʠʰʘʡʥʠʢʘʤʠ ʠ ʮʠʘʥʦʙʘʢʪʝʨʠʘʣʴʥʦ-ʚʦʜʦʨʦʩʣʝʚʳʤʠ 

ʩʦʦʙʱʝʩʪʚʘʤʠ (ʨʠʩ. 1ʛ, ʜ. ʝ), ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʧʠʩʘʥʳ ʚ ʨʘʙʦʪʝ ʐ.ʈ. ɸʙʜʫʣʣʠʥʘ [ɸʙʜʫʣʣʠʥ, 

2009]. 
 

ɺ ʧʝʨʠʦʜ 1997-2010 ʛʦʜ rʚ ʧʝʱʝʨʝ ʥʘʙʣʶʜʘʣʠ ʨʘʟʚʠʪʠʝ ʢʦʣʦʥʠʡ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ 

ʛʨʠʙʦʚ ʥʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʘʭ ʠ  ʜʨʝʚʝʩʠʥʝ ʚ ʟʘʣʘʭ ʵʢʩʢʫʨʩʠʦʥʥʦʛʦ ʤʘʨʰʨʫʪʘ ʠ ʚ ʜʘʣʴʥʠʭ 

ʜʝʢʦʨʠʨʦʚʘʥʥʳʭ ʯʘʩʪʷʭ [ʃʦʩʢʫʪʦʚ, ʌʠʨʩʦʚ, 1997]. ʅʘ ʧʝʨʚʦʤ ʵʪʘʞʝ ʚ ʟʦʥʝ ʵʢʩʢʫʨʩʠʦʥʥʦʛʦ 

ʤʘʨʰʨʫʪʘ ʜʦ 2007 ʛʦʜʘ ʩʫʱʝʩʪʚʦʚʘʣʠ ʧʦʩʪʦʷʥʥʳʝ ʦʯʘʛʠ ʨʦʩʪʘ ʙʘʟʠʜʠʦʤʠʮʝʪʦʚ ʥʘ 

ʜʝʨʝʚʷʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ  ʣʝʩʪʥʠʮ ʠ ʦʩʪʘʪʢʘʭ ʜʨʝʚʝʩʠʥʳ. ʈʘʟʚʠʪʠʝ ʛʨʠʙʦʚ ʧʨʝʢʨʘʪʠʣʦʩʴ 

ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ ʚʩʝʭ ʬʨʘʛʤʝʥʪʦʚ ʜʨʝʚʝʩʠʥʳ. ʈʦʩʪ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʛʨʠʙʦʚ ʚ ʜʘʣʴʥʠʭ 

ʯʘʩʪʷʭ ʧʝʱʝʨʳ ʥʘʙʣʶʜʘʣʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʟʘʣʘʭ ʩ ʨʠʩʫʥʢʘʤʠ, ʛʜʝ ʦʥ ʙʳʣ ʩʚʷʟʘʥ ʩ ʨʘʙʦʪʦʡ 

ʣʶʜʝʡ ʥʘ ʵʪʠʭ ʦʙʲʝʢʪʘʭ. ɺ ʟʘʣʝ ʂʫʧʦʣʴʥʳʡ (2009 ʛʦʜ) ʨʘʟʚʠʪʠʝ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʛʨʠʙʦʚ ʥʘ 

ʜʝʨʝʚʷʥʥʳʭ ʢʦʣʳʰʢʘʭ ʚ ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʤ ʰʫʨʬʝ ʥʘʯʘʣʦʩʴ ʯʝʨʝʟ ʤʝʩʷʮ ʧʦʩʣʝ ʠʭ ʫʩʪʘʥʦʚʢʠ 

(ʨʠʩ. 2ʘ). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʩʪʝʥʘʭ ʟʘʣʘ ʧʦʩʣʝ ʨʝʩʪʘʚʨʘʮʠʦʥʥʳʭ ʨʘʙʦʪ ʧʦ ʦʯʠʩʪʢʝ ʦʪ 

ʛʨʘʬʬʠʪʠ (2008ï2009 ʛʦʜʳ) ʚʩʪʨʝʯʘʶʪʩʷ ʦʩʪʘʪʢʠ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʚʦʣʦʢʦʥ 

ʢʦʥʪʘʤʠʥʠʨʦʚʘʥʥʳʭ ʛʨʠʙʥʳʤʠ ʛʠʬʘʤʠ (ʨʠʩ. 2ʙ). ʇʨʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʤ ʧʦʩʝʚʝ ʩ ʵʪʠʭ 

ʥʠʪʝʡ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʤʠʢʨʦʤʠʮʝʪʦʚ ï Geomyces pannorum, Mortierella sp., 

Mucor sp., Penicillium chrysogenum. ɺʩʝ ʵʪʠ ʚʠʜʳ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʨʘʥʝʝ ʠʟ ʨʘʟʣʠʯʥʳʭ 

ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʧʝʱʝʨʳ (ʛʨʫʥʪ, ʚʦʟʜʫʭ, ʤʠʥʝʨʘʣʴʥʳʝ ʩʫʙʩʪʨʘʪʳ) [ʂʫʟʴʤʠʥʘ ʠ ʜʨ., 2015, 

ɻʘʣʠʤʟʷʥʦʚʘ ʠ ʜʨ., 2015]. ɼʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʚ ʟʘʣʘʭ ɿʥʘʢʦʚ ʠ ʈʠʩʫʥʢʦʚ ʥʘʙʣʶʜʘʣʠ ʦʪʜʝʣʴʥʳʝ 

ʚʩʧʳʰʢʠ ʨʘʟʚʠʪʠʷ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʛʨʠʙʦʚ. ɺ ʟʘʣʝ ɿʥʘʢʦʚ (2006, 2008) ʠʭ ʨʘʟʚʠʪʠʝ ʙʳʣʦ 

ʧʨʠʫʨʦʯʝʥʦ ʢ ʛʨʫʥʪʫ ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʛʦ ʰʫʨʬʘ, ʘ ʪʘʢʞʝ ʛʨʫʥʪʫ ʧʦʜ ʩʪʝʥʘʤʠ, ʦʯʠʱʘʝʤʳʤʠ ʦʪ 

ʛʨʘʬʬʠʪʠ (ʨʠʩ. 2ʛ). ɺ ʟʘʣʝ ʈʠʩʫʥʢʦʚ ʪʘʢʠʝ ʢʦʣʦʥʠʠ ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʛʨʫʥʪʝ, ʛʣʳʙʘʭ (ʨʠʩ. 2ʚ) ʠ 

ʤʫʩʦʨʝ ʧʦʜ ʦʙʦʠʤʠ ʞʠʚʦʧʠʩʥʳʤʠ ʧʘʥʥʦ (2004, 2007, 2009 ʛʦʜʳ). ɺʩʧʳʰʢʘ ʨʘʟʚʠʪʠʷ 

ʦʪʜʝʣʴʥʳʭ ʢʦʣʦʥʠʡ ʤʠʢʨʦʤʠʮʝʪʦʚ ʚʳʷʚʣʝʥʘ ʥʘ ʛʨʫʥʪʝ ʇʝʨʚʦʡ ʛʘʣʝʨʝʠ ʚ 2017 ʠ 2019 ʛʦʜʫ. ɺ 

ʪʝʯʝʥʠʝ ʩʝʤʠ ʣʝʪ (2004ï2011 ʛʛ.) ʚ ʛʨʫʥʪʝ ʰʫʨʬʘ ʆ.ʅ. ɹʘʜʝʨʘ ʨʘʟʚʠʚʘʣʠʩʴ ʧʣʦʜʦʚʳʝ ʪʝʣʘ 

Coprinopsis atramentaria (ʥʘʚʦʟʥʠʢ ʩʝʨʳʡ ʠʣʠ ʯʝʨʥʠʣʴʥʳʡ) ʥʘ ʦʩʪʘʪʢʘʭ ʧʦʛʨʝʙʝʥʥʦʡ 

ʜʨʝʚʝʩʠʥʳ (ʨʠʩ. 3). ʇʣʦʜʦʚʳʝ ʪʝʣʘ ʠʤʝʣʠ ʥʝ ʪʠʧʠʯʥʫʶ ʬʦʨʤʫ, ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʦʙʫʩʣʦʚʣʝʥʦ 

ʦʪʩʫʪʩʪʚʠʝʤ ʩʚʝʪʘ. ʆʯʘʛ ʨʘʟʚʠʪʠʷ ʙʘʟʠʮʠʦʤʠʮʝʪʦʚ ʙʳʣ ʣʠʢʚʠʜʠʨʦʚʘʥ ʪʦʣʴʢʦ ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ 

ʜʨʝʚʝʩʠʥʳ. 

ɺ ʥʦʷʙʨʝ 2017 ʛʦʜʘ ʚ ʟʘʣʝ ʍʘʦʩʘ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʩʠʣʠʢʦʥʦʚʳʝ ʢʦʟʳʨʴʢʠ ʥʘ 

ʢʘʣʴʮʠʪʦʚʦʤ ʥʘʪʝʢʝ ʩ ʧʘʥʥʦ "ʃʦʰʘʜʢʠ ʠ ɿʥʘʢʠ" ʜʣʷ ʟʘʱʠʪʳ ʨʠʩʫʥʢʦʚ ʦʪ ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʳʭ 

ʚʦʜ. ʆʜʥʘʢʦ ʫʞʝ ʯʝʨʝʟ ʰʝʩʪʴ ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʠʭ ʫʩʪʘʥʦʚʢʠ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʥʘ ʥʝʢʦʪʦʨʳʭ  
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ʈʠʩ. 2. ʈʘʟʚʠʪʠʝ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʛʨʠʙʦʚ ʚ ʟʘʣʘʭ ʧʝʱʝʨʳ. ʘ ï ʜʝʨʝʚʷʥʥʳʡ ʢʦʣʳʰʝʢ, ʟʘʣ 

ʂʫʧʦʣʴʥʳʡ; ʙ ï ʩʠʥʪʝʪʠʯʝʩʢʦʝ ʚʦʣʦʢʥʦ (ʩʚʝʪʦʚʘʷ ʤʠʢʨʦʩʢʦʧʠʷ), ʟʘʣ ʂʫʧʦʣʴʥʳʡ, ʚ ï ʩʚʝʯʥʳʝ 

ʦʩʪʘʪʢʠ, ʟʘʣ ʈʠʩʫʥʢʦʚ, ʛ - ʛʨʫʥʪ ʠ ʦʩʪʘʥʢʠ ʣʝʪʫʯʝʡ ʤʳʰʠ, ʟʘʣ ɿʥʘʢʦʚ. 

 
ʈʠʩ. 3. ʇʣʦʜʦʚʳʝ ʪʝʣʘ Coprinopsis atramentaria ʥʘ ʛʨʫʥʪʝ ʚ ʟʘʣʝ ɿʥʘʢʦʚ (ʘ-ʚ). ʆʪʜʝʣʴʥʦ ʧʦʢʘʟʘʥ 

ʫʚʝʣʠʯʝʥʥʳʡ ʩʥʠʤʦʢ ʢʦʣʣʝʤʙʦʣ (Plutomurus baschkiricus) ʦʙʠʪʘʶʱʠʭ ʥʘ ʧʣʦʜʦʚʦʤ ʪʝʣʝ ʛʨʠʙʦʚ. 

ʫʯʘʩʪʢʘʭ ʢʦʟʳʨʴʢʘ ʧʦʷʚʠʣʠʩʴ ʦʪʜʝʣʴʥʳʝ ʦʯʘʛʠ ʨʘʟʚʠʪʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (ʨʠʩ. 4ʘ, ʙ). 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʤʳʚʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʠʣʠʢʦʥ ʟʘʩʝʣʝʥ ʙʘʢʪʝʨʠʷʤʠ ʠ 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʤʠ ʛʨʠʙʘʤʠ. ɺ ʩʤʳʚʘʭ ʦʙʥʘʨʫʞʝʥʦ ʯʝʪʳʨʝ ʚʠʜʘ ʤʠʢʨʦʤʠʮʝʪʦʚ (Geomyces 

pannorum, Geotrichum candidum, Detmatophora sp., Phialophora fastigiata), ʜʨʦʞʞʝʚʳʝ ʛʨʠʙʳ 
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ʠ ʩʪʝʨʠʣʴʥʳʝ ʬʦʨʤʳ. ʕʪʠ ʚʠʜʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʘʚʪʦʭʪʦʥʥʫʶ ʤʠʢʨʦʙʠʦʪʫ ʧʝʱʝʨʳ, 

ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʚ ʨʘʟʣʠʯʥʳʭ ʵʢʦʪʦʧʘʭ ʧʝʱʝʨʳ (ʩʦʙʩʪʚʝʥʥʳʝ 

ʥʝʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʜʘʥʥʳʝ). ʀʟʫʯʝʥʠʝ ʦʙʨʘʟʮʦʚ ʩʠʣʠʢʦʥʘ ʧʨʠ ʧʦʤʦʱʠ ʵʣʝʢʪʨʦʥʥʦʡ 

ʩʢʘʥʠʨʫʶʱʝʡ ʠ ʩʚʝʪʦʚʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʚʳʷʚʠʣʠ ʥʘʣʠʯʠʝ ʛʨʠʙʥʳʭ ʛʠʬ ʠ ʢʣʝʪʦʢ ʙʘʢʪʝʨʠʡ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʫʙʩʪʨʘʪʘ (ʨʠʩ. 4ʚ). ʇʨʠʩʫʪʩʪʚʠʝ ʙʠʦʨʘʟʣʘʛʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʨʠʩʫʥʢʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʫʛʨʦʟʫ, ʧʦʩʢʦʣʴʢʫ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʛʨʠʙʳ, ʠʤʝʶʱʠʝ ʤʠʮʝʣʠʘʣʴʥʦʝ ʩʪʨʦʝʥʠʝ, ʤʦʛʫʪ 

ʨʘʩʧʨʦʩʪʨʘʥʠʪʴʩʷ ʥʘ ʜʝʢʦʨʠʨʦʚʘʥʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʨʘʟʨʫʰʘʪʴ ʝʸ ʘʛʨʝʩʩʠʚʥʳʤʠ 

ʵʢʟʦʤʝʪʘʙʦʣʠʪʘʤʠ. ɺʝʨʦʷʪʥʦ, ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʟʘʱʠʪʳ ʨʠʩʫʥʢʦʚ ʦʪ ʧʦʩʪʫʧʘʶʱʝʡ ʚʦʜʳ 

ʜʦʧʫʩʪʠʤʦ ʚʨʝʤʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʣʠʢʦʥʦʚ ʩ ʙʘʢʪʝʨʠʮʠʜʥʳʤ ʜʦʙʘʚʢʘʤʠ ʧʨʠ ʨʝʛʫʣʷʨʥʦʡ 

ʦʮʝʥʢʝ ʠʭ ʦʙʩʝʤʝʥʝʥʥʦʩʪʠ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʟʘʤʝʥʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʣʶʙʳʭ ʧʨʠʝʤʦʚ ʜʣʷ 

ʟʘʱʠʪʳ ʞʠʚʦʧʠʩʠ ʪʨʝʙʫʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʛʠʧʦʛʝʡʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʮʝʥʠʪʴ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʣʷ ʵʢʦʩʠʩʪʝʤʳ ʧʝʱʝʨʳ 

ʐʫʣʴʛʘʥ-ʊʘʰ. 
 

 
ʈʠʩ. 4. ʄʠʢʨʦʦʨʛʘʥʠʟʤʳ ʥʘ ʩʠʣʠʢʦʥʦʚʦʤ ʢʦʟʳʨʴʢʝ ʥʘʜ ʧʘʥʥʦ "ʃʦʰʘʜʢʠ ʠ ɿʥʘʢʠ" ʟʘʣʘ ʍʘʦʩʘ 

(ʘ, ʙ - ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʦʙʨʘʩʪʘʥʠʡ, ʚ - ʩʚʝʪʦʚʘʷ ʤʠʢʨʦʩʢʦʧʠʷ ʢʦʟʳʨʴʢʘ, ʭ 10, ʢʨʘʩʥʘʷ ʩʪʨʝʣʢʘ - 

ʛʠʬʘ ʤʠʢʨʦʤʠʮʝʪʘ, ʧʦʢʨʳʪʘʷ ʙʘʢʪʝʨʠʷʤʠ, ʩʠʥʷʷ ï ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʢʣʝʪʢʠ). 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʤʳʡ ʪʠʧ ʙʠʦʛʝʥʥʳʭ ʦʙʨʘʩʪʘʥʠʡ ʚ ʧʝʱʝʨʝ ï ʚʠʜʠʤʳʝ 
ʤʠʢʨʦʙʥʳʝ ʩʦʦʙʱʝʩʪʚʘ, ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʥʘ ʩʢʘʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ. ʇʝʱʝʨʘ ʐʫʣʴʛʘʥ-ʊʘʰ 
ʫʥʠʢʘʣʴʥʘ ʦʙʠʣʠʝʤ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʤʦʨʬʦʪʠʧʦʚ ʤʠʢʨʦʙʥʳʭ ʦʙʨʘʩʪʘʥʠʡ. ʄʠʢʨʦʙʥʳʝ 
ʢʦʣʦʥʠʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʘʬʦʪʠʯʝʩʢʦʡ ʟʦʥʝ (ʦʪ 170 ʜʦ 350 ʤʝʪʨʦʚ ʦʪ ʚʭʦʜʘ), ʥʘ ʧʝʨʚʦʤ ʠ 
ʚʪʦʨʦʤ ʵʪʘʞʝ ʧʝʱʝʨʳ, ʚ ʟʦʥʝ ʵʢʩʢʫʨʩʠʦʥʥʦʛʦ ʤʘʨʰʨʫʪʘ ʠ ʟʘʣʘʭ ʩ ʧʘʣʝʦʣʠʪʠʯʝʩʢʦʡ 
ʞʠʚʦʧʠʩʴʶ. ʄʠʢʨʦʙʥʳʝ ʦʙʨʘʩʪʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʤʦʨʬʦʪʠʧʦʚ, 
ʤʥʦʛʠʝ ʢʦʣʦʥʠʠ ʬʦʨʤʠʨʫʶʪ ʷʤʢʠ ʪʨʘʚʣʝʥʠʷ ʥʘ ʢʘʣʴʮʠʪʦʚʦʡ ʧʦʜʣʦʞʢʝ. ʆʥʠ ʚʳʛʣʷʜʷʪ ʢʘʢ 
ʤʝʣʢʠʝ (0,5-10 ʤʤ) ʝʜʠʥʠʯʥʳʝ ʠʣʠ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʨʘʟʥʦʮʚʝʪʥʳʝ ʦʙʨʘʩʪʘʥʠʷ (ʙʝʣʳʝ, ʩʝʨʳʝ, 
ʛʦʣʫʙʦʚʘʪʦ-ʟʝʣʝʥʳʝ, ʙʝʣʦ-ʢʦʨʠʯʥʝʚʳʝ, ʞʝʣʪʦʚʘʪʦ-ʟʝʣʝʥʳʝ) (ʨʠʩ. 5). ʂʦʣʦʥʠʠ ʦʙʥʘʨʫʞʝʥʳ ʥʘ 
ʨʘʟʣʠʯʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʩʫʙʩʪʨʘʪʘʭ, ʠʤʝʶʱʠʭ ʧʦʩʪʦʷʥʥʦʝ ʫʚʣʘʞʥʝʥʠʝ (ʢʦʨʝʥʥʦʡ ʠʟʚʝʩʪʥʷʢ, 
ʢʘʣʴʮʠʪʦʚʳʝ ʩʧʝʣʝʦʪʝʤʳ, ʢʘʣʴʮʠʪʳ ʩ ʛʣʠʥʠʩʪʳʤʠ ʚʢʣʶʯʝʥʠʷʤʠ). ʀʟ ʤʠʢʨʦʙʥʳʭ ʢʦʣʦʥʠʡ ʩʦ 
ʩʪʝʥ ʉʪʫʧʝʥʯʘʪʦʡ ʛʘʣʝʨʝʠ (ʩʝʚʝʨʥʘʷ ʩʪʝʥʘ) ʠ ʟʘʣʘ ʂʫʧʦʣʴʥʳʡ (ʶʛʦ-ʚʦʩʪʦʯʥʘʷ ʩʪʝʥʘ) ʤʝʪʦʜʦʤ 
ʨʘʟʚʝʜʝʥʠʡ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 90 ʠʟʦʣʷʪʦʚ ʤʠʢʨʦʤʠʮʝʪʦʚ, ʦʪʥʝʩʝʥʥʳʭ ʢ 26 ʨʦʜʘʤ, ʢʨʦʤʝ ʪʦʛʦ, 
ʩʝʤʴ ʰʪʘʤʤʦʚ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʪʝʨʠʣʴʥʳʤʠ ʬʦʨʤʘʤʠ (w-ʩʚʝʪʣʦ - ʠ d-
ʪʝʤʥʦʦʢʨʘʰʝʥʥʳʝ). ʉʨʝʜʠ ʚʳʜʝʣʝʥʥʳʭ ʠʟʦʣʷʪʦʚ ʧʨʝʦʙʣʘʜʘʣʠ ʛʨʠʙʳ ʨʦʜʘ Penicillium ʠ 
Fusarium, ʘ ʪʘʢʞʝ ʩʪʝʨʠʣʴʥʳʝ ʬʦʨʤʳ. ʄʠʢʨʦʤʠʮʝʪʳ ʜʨʫʛʠʭ ʨʦʜʦʚ (Acremonium, Alternaria, 
Aspergillius, Chaetomium, Chrysosporium, Geotrichum, Humicola, Monodictys, Oidiodendron, 
Paecilomyces, Stachybotrys, Trichoderma) ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 2-3 ʚʠʜʘʤʠ ʠʣʠ ʦʜʥʠʤ ʚʠʜʦʤ 
(Armillaria, Cephalotrichum, Exophiala, Gymnoascus, Hemicarpenteles, Mycogone, Myrotnecium, 
Myxotrichum, Papularia, Pseudeurotium, Scopulariopsis, Zygodesmus). ɹʦʣʴʰʠʥʩʪʚʦ ʚʠʜʦʚ  

ʤʠʢʨʦʤʠʮʝʪʦʚ (79%) ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʙʳʣʠ ʩʧʦʩʦʙʥʳ ʨʘʩʪʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ +7ʉ̄, 
ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʨʘʟʚʠʪʠʷ ʚ ʫʩʣʦʚʠʷʭ ʧʝʱʝʨʳ. 


