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Abstract 

The creation of synthetic varieties of alfalfa with a complex of improved economically valuable traits can be 

based on the use of clonal genotypes, which are distinguished by a high general combinational ability. The syn-

thetic variety of alfalfa sowing Radoslava created by this method is recommended to be used both in pure and in 

mixed crops with other perennial grasses for the production of high-quality forage in Polesie and Forest-steppe of 

Ukraine, as well as in other countries in similar soil and climatic conditions. 

ɸʥʥʦʪʘʮʠʷ 

ʉʦʟʜʘʥʠʝ ʩʦʨʪʦʚ-ʩʠʥʪʝʪʠʢʦʚ ʣʶʮʝʨʥʳ ʧʦʩʝʚʥʦʡ ʩ ʢʦʤʧʣʝʢʩʦʤ ʫʣʫʯʰʝʥʥʳʭ ʭʦʟʷʡʩʪʚʝʥʥʦ ʮʝʥʥʳʭ 

ʧʨʠʟʥʘʢʦʚ ʤʦʞʝʪ ʙʳʪʴ ʦʩʥʦʚʘʥʦ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʣʦʥʦʚʳʭ ʛʝʥʦʪʠʧʦʚ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʦʙ-

ʱʝʡ ʢʦʤʙʠʥʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ. ʉʦʟʜʘʥʥʳʡ ʧʦ ɻ ʪʦʤʫ ʤʝʪʦʜʫ ʩʦʨʪ-ʩʠʥʪʝʪʠʢ ʣʶʮʝʨʥʳ ʧʦʩʝʚʥʦʡ ʈʘʜʦ-

ʩʣʘʚʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʚ ʯʠʩʪʳʭ, ʪʘʢ ʠ ʚ ʩʤʝʰʘʥʥʳʭ ʧʦʩʝʚʘʭ ʩ ʜʨʫʛʠʤʠ ʤʥʦʛʦʣʝʪʥʠʤʠ ʪʨʘ-

ʚʘʤʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚr ʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʢʦʨʤʦʚ ʚ ʇʦʣʝʩʴʝ ʠ ʃʝʩʦʩʪʝʧʠ ʋʢʨʘʠʥʳ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ ʩʪʨʘʥ 

ʚ ʘʥʘʣʦʛʠʯʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. 

 

Keywords: alfalfa sowing, selection, synthetic variety, clone, dry matter crop, seed harvest. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʶʮʝʨʥʘ ʧʦʩʝʚʥʘʷ, ʩʝʣʝʢʮʠʷ, ʩʦʨʪ-ʩʠʥʪʝʪʠʢ, ʢʣʦʥ, ʫʨʦʞʘʡ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʫʨʦ-

ʞʘʡ ʩʝʤʷʥ. 

 

ɺʚʝʜʝʥʠʝ. ʃʶʮʝʨʥʘ ʧʦʩʝʚʥʘʷ - ʦʜʥʘ ʠʟ ʥʘʠʙʦ-

ʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʩʨʝʜʠ 

ʤʥʦʛʦʣʝʪʥʠʭ ʙʦʙʦʚʳʭ ʪʨʘʚ (1). ɹʦʣʴʰʠʥʩʪʚʦ ʩʦʨ-

ʪʦʚ, ʢʦʪʦʨʳʝ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʩʝʛʦʜʥʷ ʜʣʷ ʚʳʨʘʱʠ-

ʚʘʥʠʷ ʚ ʨʘʟʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʘʜʘʧʪʠʨʦʚʘʥʳ ʢ ʨʷʜʫ ʥʝʙʣʘʛʦʧʨʠʷʪ-

ʥʳʭ ʙʠʦʪʠʯʝʩʢʠʭ ʠ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ 

(2). ɺ ʯʘʩʪʥʦʩʪʠ, ʵʪʦ ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ ʧʦ-

ʚʳʰʝʥʥʦʡ ʢʠʩʣʦʪʥʦʩʪʠ ʠʣʠ ʱʝʣʦʯʥʦʩʪʠ ʧʦʯʚʝʥ-

ʥʦʛʦ ʨʘʩʪʚʦʨʘ (3-7), ʟʠʤʦʩʪʦʡʢʦʩʪʴ ʠ ʟʘʩʫʭʦʫʩʪʦʡ-

ʯʠʚʦʩʪʴ (8), ʩʪʦʡʢʦʩʪʴ ʢ ʨʘʟʣʠʯʥʳʤ ʚʨʝʜʠʪʝʣʷʤ ʠ 

ʙʦʣʝʟʥʷʤ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢ ʟʥʘʯʠʪʝʣʴ-

ʥʦʤʫ ʠʟʨʝʞʠʚʘʥʠʶ ʩʪʝʙʣʝʩʪʦʷ ʥʘ 2-3 ʛʦʜ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢ ʨʝʟʢʦʤʫ ʩʥʠʞʝʥʠʶ ʧʨʦ-

ʜʫʢʪʠʚʥʦʩʪʠ. ʅʠʟʢʘʷ ʠ ʥʝʩʪʘʙʠʣʴʥʘʷ ʧʦ ʛʦʜʘʤ ʩʝ-

ʤʝʥʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʥʘʙʣʶʜʘʝʪʩʷ ʜʘʞʝ ʧʨʠ 

ʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʦʧʳʣʠʪʝʣʝʡ (9). 

ʂʨʦʤʝ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʩʝʣʝʢʮʠʠ, ʥʘʧʨʘʚʣʝʥʥʳʭ 

ʥʘ ʧʦʚʳʰʝʥʠʝ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʣʶʮʝʨʥʳ 

(10-12), ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʩʦʟʜʘ-

ʥʠʝ ʩʦʨʪʦʚ-ʩʠʥʪʝʪʠʢʦʚ ʥʘ ʦʩʥʦʚʝ ʢʣʦʥʦʚʳʭ ʛʝʥʦʪʠ-

ʧʦʚ ʩ ʚʳʩʦʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʦʙʱʝʡ ʢʦʤʙʠʥʘʮʠʦʥ-

ʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʯʪʦ ʧʦʤʦʞʝʪ ʨʝʰʠʪʴ ʥʝʢʦʪʦʨʳʝ 

ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʧʨʦʙʣʝʤ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʩʦʟʜʘʥʠʝ ʩʦʨʪʘïʩʠʥʪʝ-

ʪʠʢʘ ʣʶʮʝʨʥʳ ʧʦʩʝʚʥʦʡ ʧʫʪʝʤ ʠʟʫʯʝʥʠʷ ʠ ʦʮʝʥʢʠ 

ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʧʦʚʳʰʝʥ-

ʥʦʡ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ, ʦʙʱʝʡ ʢʦʤ-

ʙʠʥʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʠ 

ʢʦʤʧʣʝʢʩʫ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠ-

ʣʠʩʴ ʚ 2005-2015ʛʛ. ʚ ʀʥʩʪʠʪʫʪʝ ʢʦʨʤʦʚ ʠ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʇʦʜʦʣʠʠ ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʘʛʨʘʨ-

ʥʳʭ ʥʘʫʢ ʋʢʨʘʠʥʳ ʥʘ ʩʝʨʳʭ ʦʧʦʜʟʦʣʝʥʥʳʭ ʧʦʯʚʘʭ 

ʩ ʧʦʢʘʟʘʪʝʣʝʤ ʨʅ ʩʦʣʝʚʦʡ ʚʳʪʷʞʢʠ 5,2-5,3 ʠ ʛʠʜʨʦ-

ʣʠʪʠʯʝʩʢʦʡ ʢʠʩʣʦʪʥʦʩʪʴʶ 2,1-2,4 ʤʛ/ʵʢʚ, ʥʘ 100 ʛ 
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ʧʦʯʚʳ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʦ-

ʚʘʣʠ ʛʠʙʨʠʜʥʫʶ ʧʦʧʫʣʷʮʠʶ Vella (ɺʝʣʣʘ, ɼʘʥʠʷ) x 

Vertus (ɺʝʨʪʫʩ, ʐʚʝʮʠʷ). 

ʉʝʣʝʢʮʠʦʥʥʳʝ ʧʠʪʦʤʥʠʢʠ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʫʢʘʟʘʥʠʷʤʠ (13). 

ʆʪʦʙʨʘʥʥʳʝ ʨʘʩʪʝʥʠʷ ʚʳʩʘʞʠʚʘʣʠ ʨʘʥʥʝʡ ʚʝʩʥʦʡ 

2005 ʛʦʜʘ ʧʦ ʩʭʝʤʝ 45ʭ45 ʩʤ, ʘ ʩʝʤʝʥʘ ʚʳʩʝʚʘʣʠ ʣʝʪ-

ʥʠʤ ʙʝʩʧʦʢʨʦʚʥʳʤ ʩʧʦʩʦʙʦʤ ʩ ʤʝʞʜʫʨʷʜʴʷʤʠ 15 

ʩʤ ʜʣʷ ʦʮʝʥʢʠ ʢʦʨʤʦʚʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ 45 ʩʤ ï 

ʜʣʷ ʫʯʝʪʘ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʋʯʝʪʥʘʷ ʧʣʦ-

ʱʘʜʴ ï 12 ʤ2, ʧʦʚʪʦʨʥʦʩʪʴ ï ʪʨʝʭʢʨʘʪʥʘʷ. ʉʪʘʥʜʘʨʪ 

ï ʩʦʨʪ ʉʠʥʶʭʘ ʩʝʣʝʢʮʠʠ ʀʥʩʪʠʪʫʪʘ ʢʦʨʤʦʚ ʠ ʩʝʣʴ-

ʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʇʦʜʦʣʠʠ ʅɸɸʅ ʋʢʨʘʠʥʳ (14). 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʧʨʠʛʦʜʥʦʩʪʠ ʩʦʨʪʘ ʢ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʶ (ʇʉʈ) ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ 9 ʧʫʥʢʪʘʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʋʢʨʘʠʥʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ɻ ʢʩʧʝʨʪʠʟʳ ʩʦʨʪʦʚ 

ʨʘʩʪʝʥʠʡ (2016-2018 ʛʛ.), ʢʦʪʦʨʳʝ ʨʘʟʤʝʱʝʥʳ ʚ ʨʘʟ-

ʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ ʇʦʣʝʩʴʷ ʠ ʃʝ-

ʩʦʩʪʝʧʠ ʋʢʨʘʠʥʳ (15). 

ɻʠʜʨʦʪʝʨʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʛʦʜʳ ʩʦʟʜʘʥʠʷ 

ʜʘʥʥʦʛʦ ʩʦʨʪʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʥʝʨʘʚʥʦʤʝʨʥʳʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʦʩʘʜʢʦʚ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠ-

ʤʦʤ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʤʠ ʧʦʢʘʟʘʪʝ-

ʣʷʤʠ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʦʪʤʝʯʝʥʦ ʚ 

2013 ʠ 2014 ʛʛ. (563,1 ʠ 549,7 ʤʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʘ 

ʚ 2011, 2012 ʠ 2015 ʛʛ.ʧʦʚʳʰʝʥʥʳʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ 

ʨʝʞʠʤ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʣʘʛʠ ʦʪʨʠʮʘ-

ʪʝʣʴʥʦ ʧʦʚʣʠʷʣʠ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʨʤʦʚʦʡ ʧʨʦ-

ʜʫʢʪʠʚʥʦʩʪʠ, ʥʦ ʩʝʤʝʥʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʥʘʧʨʦ-

ʪʠʚ, ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʧʦʚʳʩʠʣʘʩʴ. ɺ ʮʝʣʦʤ, 

ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʟʘ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤʠ ʜʣʷ ʬʦʨʤʠ-

ʨʦʚʘʥʠʷ ʢʦʨʤʦʚʦʡ ʠ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩ-

ʪʝʥʠʡ ʣʶʮʝʨʥʳ, ʥʦ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʴ ʠʭ ʚʣʠʷʥʠʷ ʚ 

ʦʪʜʝʣʴʥʳʝ, ʯʘʩʪʦ ʢʨʠʪʠʯʝʩʢʠʝ ʧʝʨʠʦʜʳ, ʙʳʣʘ ʦʯʝ-

ʚʠʜʥʦʡ. 

ɻʠʜʨʦʪʝʨʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʟʘ 2013-2015 ʛʛ.ʚ 

ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʛʨʘ-

ʬʠʯʝʩʢʠ ʠʟʦʙʨʘʞʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 1 ʠ 2. 

 
ʈʠʩ. 1. ʂʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ 2013-2015 ʛʛ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. 

ʉʦʨʪ ʈʘʜʦʩʣʘʚʘ ʩʦʟʜʘʥ ʚ 2005-2015 ʛʛ. ʀʟ ʛʠʙʨʠʜ-

ʥʦʡ ʧʦʧʫʣʷʮʠʠ Vella (ɺʝʣʣʘ, ɼʘʥʠʷ) x Vertus (ɺʝʨ-

ʪʫʩ, ʐʚʝʮʠʷ) ʚ 2005 ʛʦʜʫ ʙʳʣʦ ʦʪʦʙʨʘʥʦ 500 ʨʘʩʪʝ-

ʥʠʡ. ɺ ʪʝʯʝʥʠʠ ʧʝʨʚʦʛʦ ʮʠʢʣʘ ʠʟʫʯʝʥʠʷ (2007-2009 

ʛʛ.) ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʵʪʠʭ ʨʘʩʪʝʥʠʡ ʙʳʣʦ ʚʳʙʨʘʢʦ-

ʚʘʥʦ ʧʦ ʫʨʦʚʥʶ ʫʨʦʞʘʷ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʠ ʩʝʤʷʥ, ʦʙ-

ʣʠʩʪʚʝʥʥʦʩʪʠ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʚʦʟʙʫʜʠʪʝʣʷʤ ʢʦʨʥʝ-

ʚʳʭ ʛʥʠʣʝʡ ʠ ʜʨʫʛʠʭ ʙʦʣʝʟʥʝʡ, ʚʢʣʶʯʘʷ ʤʠʢʦʧʣʘʟ-

ʤʦʟ, ʘ ʪʘʢʞʝ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢ ʧʦʚʳʰʝʥʥʦʡ ʢʠʩʣʦʪ-

ʥʦʩʪʠ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ. ʇʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʦʪʨʘʩʪʘʥʠʷ ʚʝʩʥʦʡ ʠ ʦʩʝʥʴʶ ʦʪʙʠʨʘʣʠ ʨʘʩʪʝʥʠʷ ʩ 

ʢʣʘʩʩʦʤ ʧʦʢʦʷ ʚ ʧʨʝʜʝʣʘʭ 3-4. 
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ʈʠʩ. 2. ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ 2013-2015 ʛʛ. 

 

ʀʟ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʳʝ ʦʩʪʘʣʠʩʴ, ʧʦʩʣʝ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʦʡ ʙʨʘʢʦʚʢʠ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʮʚʝʪʝʥʠʷ, ʙʳʣʠ 

ʩʦʙʨʘʥʳ ʩʝʤʝʥʘ ʦʪʜʝʣʴʥʦ ʧʦ ʩʝʤʴʷʤ (41 ʩʝʤʴʷ) ʠ 

ʚʳʩʝʷʥʳ ʚ 2010 ʛʦʜʫ ʚ ʩʝʣʝʢʮʠʦʥʥʦʤ ʧʠʪʦʤʥʠʢʝ. 

ʀʟ ʥʠʭ ʚ 2011-2013 ʛʛ. ʙʳʣʦ ʚʳʙʨʘʢʦʚʘʥʦ ʝʱʝ 25 ʩʝ-

ʤʝʡ ʧʦ ʢʦʨʤʦʚʦʡ ʠ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ 

ʜʨʫʛʠʤ ʭʦʟʷʡʩʪʚʝʥʥʦ ʮʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ. ʆʩʪʘʚ-

ʰʠʝʩʷ 16 ʩʝʤʝʡ, ʚʳʜʝʣʝʥʥʳʭ ʧʦ ʦʙʱʝʡ ʢʦʤʙʠʥʘʮʠ-

ʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʙʳʣʠ ʦʙʲʝʜʠʥʝʥʳ ʚ ʩʠʥʪʝʪʠʯʝ-

ʩʢʫʶ ʧʦʧʫʣʷʮʠʶ ʧʦʜ ʩʝʣʝʢʮʠʦʥʥʳʤ ʥʦʤʝʨʦʤ 

33/12, ʢʦʪʦʨʘʷ ʩʪʘʣʘ ʙʘʟʦʚʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʩʦʨʪʘ 

ʈʘʜʦʩʣʘʚʘ. 

ʉʝʣʝʢʮʠʦʥʥʳʡ ʥʦʤʝʨ 33/12 ʧʦʜ ʥʘʟʚʘʥʠʝʤ ʈʘ-

ʜʦʩʣʘʚʘ ʩʦʟʜʘʥ ʤʝʪʦʜʦʤ ʤʥʦʛʦʨʘʟʦʚʦʛʦ ʦʪʙʦʨʘ ʥʘ 

ʧʦʚʳʰʝʥʥʦʤ ʬʦʥʝ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚʳ (ʨʅ 5,2-5,3) 

ʠʟ ʛʠʙʨʠʜʥʦʡ ʧʦʧʫʣʷʮʠʠ Vella (ɼʘʥʠʷ) x Vertus 

(ʐʚʝʮʠʷ). ʇʝʨʝʜʘʥ ʜʣʷ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʵʢʩʧʝʨ-

ʪʠʟʳ ʚ ʩʠʩʪʝʤʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʚ 

2015 ʛʦʜʫ. 

ʊʠʧ ʢʫʩʪʘ ʨʘʩʪʝʥʠʡ ï ʧʨʦʤʝʞʫʪʦʯʥʳʡ. ɺʨʝʤʷ 

ʥʘʯʘʣʘ ʮʚʝʪʝʥʠʷ ʨʘʩʪʝʥʠʡ ʦʪʤʝʯʝʥʦ ʚ ʩʨʝʜʥʠʝ 

ʩʨʦʢʠ. ʋ ʨʘʩʪʝʥʠʡ ʜʘʥʥʦʛʦ ʩʦʨʪʘ ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʪʩʷ 

ʮʚʝʪʢʠ ʦʯʝʥʴ ʪʝʤʥʦ-ʩʠʥʝ-ʬʠʦʣʝʪʦʚʦʛʦ, ʩʤʝʰʘʥ-

ʥʦʛʦ, ʢʨʝʤʦʚʦʛʦ, ʙʝʣʦʛʦ ʠ ʞʝʣʪʦʛʦ ʮʚʝʪʘ. ʎʚʝʪʢʠ 

ʦʙʳʯʥʦ ʩʠʥʝʛʦ ʮʚʝʪʘ ʩ ʨʘʟʥʳʤʠ ʩʚʝʪʣʳʤʠ ʦʪʪʝʥ-

ʢʘʤʠ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʠʟʤʝʥʷʶʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ (ʚ ʧʘʩʤʫʨʥʫʶ ʧʦʛʦʜʫ ʮʚʝʪ ʠʭ ʙʦʣʝʝ 

ʥʘʩʳʱʝʥ, ʘ ʚ ʩʦʣʥʝʯʥʳʝ ʜʥʠ ʦʥʠ ʩʪʘʥʦʚʷʪʩʷ ʩʚʝʪ-

ʣʝʝ). 

ʉʦʜʝʨʞʘʥʠʝ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ï 21,3%, ʢʣʝʪ-

ʯʘʪʢʠ ï 22,2%. ʊʠʧ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ï ʩʝʥʦʢʦʩʥʦ-

ʧʘʩʪʙʠʱʥʳʡ. 

ʉʦʨʪ ʩʨʝʜʥʝʩʧʝʣʳʡ, ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʜʦ 

ʧʝʨʚʦʛʦ ʫʢʦʩʘ ï 56-60, ʘ ʜʦ ʩʦʟʨʝʚʘʥʠʷ ʩʝʤʷʥ -150-

155 ʩʫʪʦʢ. ʆʪʣʠʯʘʝʪʩʷ ʪʦʣʝʨʘʥʪʥʦʩʪʴʶ ʢ ʧʦʚʳʰʝʥ-

ʥʦʡ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ (ʚ ʧʨʝʜʝʣʘʭ 

ʨʅ 5,2-5,3). ʆʙʝʩʧʝʯʠʚʘʝʪ ʫʨʦʞʘʡ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ 

13,5-14,0 ʪ/ʛʘ, ʩʙʦʨ ʧʨʦʪʝʠʥʘ - 3,00-3,25 ʪ/ʛʘ ʠ ʩʝʤʷʥ 

ï 0,4-0,5 ʪ/ʛʘ. ʋʩʪʦʡʯʠʚ ʢ ʚʦʟʙʫʜʠʪʝʣʷʤ ʢʦʨʥʝʚʳʭ 

ʛʥʠʣʝʡ ʠ ʫʤʝʨʝʥʥʦ ʩʪʦʡʢʠʡ ʢ ʜʨʫʛʠʤ ʙʦʣʝʟʥʷʤ, ʦʪ-

ʣʠʯʘʝʪʩʷ ʧʨʦʜʣʝʥʥʳʤ ʧʝʨʠʦʜʦʤ ʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʜʦʣʛʦʣʝʪʠʷ (4-5 ʣʝʪ). ɿʘʩʫʭʦʫʩʪʦʡʯʠʚ ʠ ʟʠʤʦʩʪʦʡ-

ʢʠʡ, ʚʢʣʶʯʘʷ ʧʨʠʪʝʨʪʫʶ ʣʝʜʷʥʫʶ ʢʦʨʢʫ. 

ʇʦʢʘʟʘʪʝʣʠ ʢʦʨʤʦʚʦʡ ʠ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚ-

ʥʦʩʪʠ ʩʦʨʪʘ ʣʶʮʝʨʥʳ ʧʦʩʝʚʥʦʡ ʈʘʜʦʩʣʘʚʘ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 1. 

ʊʘʙʣʠʮʘ 1 

ʈʝʟʫʣʴʪʘʪʳ ʢʦʥʢʫʨʩʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʣʶʮʝʨʥʳ ʧʦʩʝʚʥʦʡ ʩʦʨʪʘ ʈʘʜʦʩʣʘʚʘ (33/12) ʚ ʀʥʩʪʠʪʫʪʝ 

ʢʦʨʤʦʚ ʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʇʦʜʦʣʠʠ ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʘʛʨʘʨʥʳʭ ʥʘʫʢ ʋʢʨʘʠʥʳ,  

(ʩʨʝʜʥʝʝ 2013-2015 ʛʛ.). 

ʅʘʟʚʘʥʠʝ ʦʙʨʘʟʮʘ 

ʉʙʦʨ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʪ/ʛʘ ʋʨʦʞʘʡʥʦʩʪʴ ʩʝʤʷʥ, ʪ/ʛʘ 

ʉʨʝʜʥʝʝ ʟʘ 2013ï2015 

ʛʛ. 

+/- ʢ 

St 

% ʢ 

St 

ʉʨʝʜʥʝʝ ʟʘ 2013ï2015 

ʛʛ. 

+/- ʢ 

St 

% ʢ 

St 

ʉʠʥʶʭʘ (St.) 11,7 0 100 0,317 0 100 

33/12 13,2 1,5 113 0,421 0,1 133 

ʅʉʈ0,05 

2013 ʛ. ï 0,754 

2014 ʛ. ï 0,669 

2015 ʛ. ï 0,616 

  

2013 ʛ. ï 0,01 

2014 ʛ. ï 0,01 

2015 ʛ. ï 0,02 

  

 

ɹʦʣʝʝ ʰʠʨʦʢʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʩʦʨʪʘ ʈʘʜʦʩʣʘʚʘ 

ʥʘ ʧʨʠʛʦʜʥʦʩʪʴ ʢ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ (ʇʉʈ) ʚ 9 ʧʫʥʢ-

ʪʘʭ ʇʦʣʝʩʴʷ ʠ ʃʝʩʦʩʪʝʧʠ ʋʢʨʘʠʥʳ ʪʦʞʝ ʧʦʜʪʚʝʨ-

ʞʜʘʝʪ ʝʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʫʩʣʦʚʥʳʤ 

ʩʪʘʥʜʘʨʪʦʤ. ʇʨʠʙʘʚʢʘ ʫʨʦʞʘʷ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚ 

ʟʦʥʝ ʇʦʣʝʩʴʷ ʩʦʩʪʘʚʠʣʘ 3,68-7,79 ʪ/ʛʘ, ʚ ʟʦʥʝ ʃʝʩʦ-

ʩʪʝʧʠ ï 2,73-6,5 ʪ/ʛʘ (ʪʘʙʣ. 2). 
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ʊʘʙʣʠʮʘ 2 

ʈʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʣʶʮʝʨʥʳ ʧʦʩʝʚʥʦʡ ʩʦʨʪʘ ʈʘʜʦʩʣʘʚʘ ʚ ʩʠʩʪʝʤʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʟʘ ʜʘʥʥʳʤʠ ʋʢʨʘʠʥʩʴʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʵʢʩʧʝʨʪʠʟʳ ʩʦʨʪʦʚ ʨʘʩʪʝʥʠʡ  

(ʩʨʝʜʥʝʝ 2017-2018 ʛʛ.). 

ʅʘʟʚʘʥʠʝ ʦʙʨʘʟʮʘ 

ʉʙʦʨ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ 

2017 ʛ. 2018 ʛ. 

ʇʦʣʝʩʴʝ ʃʝʩʦʩʪʝʧʴ ʇʦʣʝʩʴʝ ʃʝʩʦʩʪʝʧʴ 

ʪ/ʛʘ +/- ʢ St  ʪ/ʛʘ +/- ʢ St  ʪ/ʛʘ +/- ʢ St  ʪ/ʛʘ +/- ʢ St  

ʋʩʣʦʚʥʳʡ ʩʪʘʥʜʘʨʪ* 9,91 - 9,11 - 11,41 - 5,11 - 

ʉʦʨʪ ʈʘʜʦʩʣʘʚʘ 13,59 3,68** 11,84 2,73** 19,2 7,79** 11,61 6,5** 

ʇʨʠʤʝʯʘʥʠʝ: * - ʫʩʣʦʚʥʳʡ ʩʪʘʥʜʘʨʪ ï ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʡ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʨʪʦʚ ʣʶʮʝʨʥʳ, ʚʥʝʩʝʥʥʳʭ ʚ 

ʈʝʝʩʪʨ ʩʦʨʪʦʚ ʨʘʩʪʝʥʠʡ ʋʢʨʘʠʥʳ ʟʘ ʧʦʩʣʝʜʥʠʝ 5 ʣʝʪ ï 15 h ʪ., ʠʟ ʥʠʭ ʠʥʦʩʪʨʘʥʥʳʝ ï 10 (ʬʠʨʤʳ ɼʝʡʨʠʣʝʥʜ 

ʉʠʜ (ʉʐɸ); ʂʦʩʘʜ ʉʝʤʘʥʩ ʕʉ; ʄʘʠʩʘʜʫʨ ʉʝʤʘʥʩ (ʌʨʘʥʮʠʷ); ɼʦʡʯʝ ɿʘʘʪʬʝʨʝʜʝʣʫʥʛ, ʅʦʨʜʜʦʡʯʝ ʇʬʣʘʥ-

ʮʝʥʮʫʭʪ ɻʘʥʩ-ɻʝʦʨʛ ʃʝʤʙʢʝ (ɻʝʨʤʘʥʠʷ), ʚ ʪ.ʯ. 2 ʛʠʙʨʠʜʘ F1. 

** -ɼʦʩʪʦʚʝʨʥʦ ʥʘ ʫʨʦʚʥʝ ʈ Ò0,05. 

 

ɺ ʮʝʣʦʤ, ʟʘ ʧʝʨʠʦʜ ʦʮʝʥʢʠ (2017-2019 ʛʛ.) 

ʩʦʨʪʘ ʈʘʜʦʩʣʘʚʘ ʀʥʩʪʠʪʫʪʦʤ ʵʢʩʧʝʨʪʠʟʳ ʩʦʨʪʦʚ 

ʨʘʩʪʝʥʠʡ ʋʢʨʘʠʥʳ, ʩʙʦʨ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘʭʦ-

ʜʠʣʩʷ ʚ ʧʨʝʜʝʣʘʭ 5,56 ʪ/ʛʘ ʚ ʟʦʥʝ ʉʪʝʧʠ, 11,84 ï ʃʝ-

ʩʦʩʪʝʧʠ, 16,42 ï ʇʦʣʝʩʴʷ. ɿʘ ʩʙʦʨʦʤ ʩʫʭʦʛʦ ʚʝʱʝ-

ʩʪʚʘ ʫʩʣʦʚʥʳʡ ʩʪʘʥʜʘʨʪ ʙʳʣ ʧʨʝʚʳʰʝʥ ʥʘ 0,45 ʪ/ʛʘ, 

2,32 ʠ 5,01 ʪ/ʛʘ, ʠʣʠ ʥʘ 9, 24 ʠ 44% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʧʦ ʟʦʥʘʤ. 

ʇʦʢʘʟʘʪʝʣʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʠʛʦʜʥʦʩʪʠ ʩʦʨʪʘ, 

ʟʘ ʜʘʥʥʳʤʠ ʀʥʩʪʠʪʫʪʘ ɻ ʢʩʧʝʨʪʠʟʳ ʩʦʨʪʦʚ ʨʘʩʪʝʥʠʡ 

ʋʢʨʘʠʥʳ (16), ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 3. 

ʊʘʙʣʠʮʘ 3 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʠʛʦʜʥʦʩʪʠ ʩʦʨʪʘ ʈʘʜʦʩʣʘʚʘ (ʩʨʝʜ-

ʥʝʝ ʟʘ 2017-2019 ʛʛ.)  

ʇʦʢʘʟʘʪʝʣʴ 
ɿʥʘʯʝʥʠʝ 

ʉʪʝʧʴ ʃʝʩʦʩʪʝʧʴ ʇʦʣʝʩʴʝ 

ʋʩʨʝʜʥʝʥʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʩʦʨʪʦʚ, ʢʦʪʦʨʳʝ 

ʧʨʦʰʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʨʝʛʠʩʪʨʘʮʠʶ ʟʘ ʧʷʪʴ ʧʨʝʜʳʜʫʱʠʭ 

ʣʝʪ, ʪ/ʛʘ 

5,11 9,34 11,41 

ʉʫʱʝʩʪʚʝʥʥʳʡ ʠʥʪʝʨʚʘʣ, ʪ/ʛʘ (Ñ) 1,1 1,11 1,69 

ʋʨʦʞʘʡʥʦʩʪʴ, ʪ/ʛʘ 5,56 11,84 16,42 

Ñ, ʢ ʫʩʨʝʜʥʝʥʥʦʤʫ ʟʥʘʯʝʥʠʶ ʟʘ ʧʷʪʴ ʧʨʝʜʳʜʫʱʠʭ ʣʝʪ, ʪ/ʛʘ 0,45 2,32 5,01 

Ñ, ʢ ʫʩʨʝʜʥʝʥʥʦʤʫ ʟʥʘʯʝʥʠʶ ʟʘ ʧʷʪʴ ʧʨʝʜʳʜʫʱʠʭ ʣʝʪ, % 9 24 44 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ, ʩʫʪʦʢ 57 92 71 

ɿʠʤʦʩʪʦʡʢʦʩʪʴ: ʧʦʣʝʚʘʷ ʦʮʝʥʢʘ, ʙʘʣʣ 8 8 7 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʦʣʝʛʘʥʠʶ, ʙʘʣʣ 8 9 8 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʟʘʩʫʭʝ, ʙʘʣʣ 8 8 8 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʩʪʝʙʣʝʚʦʡ ʨʞʘʚʯʠʥʝ, ʙʘʣʣ 8 9 8 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʤʫʯʥʠʩʪʦʡ ʨʦʩʝ, ʙʘʣʣ 8 9 8 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʬʫʟʘʨʠʦʟʥʦʤʫ ʫʚʷʜʘʥʠʶ, ʙʘʣʣ 9 8 7 

ʆʙʣʠʩʪʚʝʥʥʦʩʪʴ, % 47,1 44,8 46,5 

ʉʦʜʝʨʞʘʥʠʝ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ, % 18,2 19,2 19,7 

ʅʘʧʨʘʚʣʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʨʤ ʢʦʨʤ ʢʦʨʤ 

ɺʳʚʦʜʳ. ʆʜʥʠʤ ʠʟ ʧʫʪʝʡ ʫʩʠʣʝʥʠʷ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ 

ʩʦʟʜʘʥʠʝ ʩʦʨʪʦʚ-ʩʠʥʪʝʪʠʢʦʚ, ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʢʣʦʥʦʚʳʭ ʛʝʥʦʪʠʧʦʚ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫ-

ʶʪʩʷ ʢʦʤʧʣʝʢʩʦʤ ʭʦʟʷʡʩʪʚʝʥʥʦ ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ 

ʠ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʦʙʱʝʡ ʢʦʤʙʠʥʘʮʠʦʥʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ. ʉʦʨʪ-ʩʠʥʪʝʪʠʢ ʣʶʮʝʨʥʳ ʧʦʩʝʚʥʦʡ 

ʈʘʜʦʩʣʘʚʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʯʠʩʪʳʭ ʠ 

ʩʤʝʰʘʥʥʳʭ ʧʦʩʝʚʘʭ ʩ ʜʨʫʛʠʤʠ ʤʥʦʛʦʣʝʪʥʠʤʠ ʪʨʘ-

ʚʘʤʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʢʦʨ-

ʤʦʚ ʚ ʇʦʣʝʩʴʝ ʠ ʃʝʩʦʩʪʝʧʠ ʋʢʨʘʠʥʳ, ʘ ʪʘʢʞʝ ʜʨʫ-

ʛʠʭ ʩʪʨʘʥ ʚ ʘʥʘʣʦʛʠʯʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ: 

1. ɾʘʨʽʥʦʚ ɺ.ɯ., ʂʣʶʡ ɺ.ʉ. ʃʶʮʝʨʥʘ. ï 

ʂ.:ʋʨʦʞʘʡ, 1990. ï 320 ʩ. 

2. ɾʫʯʝʥʢʦ ɸ.ɸ. ɸʜʘʧʪʠʚʥʘʷ ʩʝʣʝʢʮʠʷ ʨʘʩʪʝ-

ʥʠʡ (ʕʢʦʣʦʛʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ). ʄ.: ʀʟʜ-ʚʦ 

ʈʋɼʅ, 2000. ʊ. 1. 780 ʩ. 

3. ɹʫʛʘʡʦʚ ɺ.ɼ., ʄʘʤʘʣʠʛʘ ɺ.ʉ., ɻʦʨʝʥʩʴʢʠʡ 

ɺ.ʄ., ʄʘʢʩʽʤʦʚ ɸ.ʄ. ʆʮʽʥʢʘ ʪʘ ʩʪʚʦʨʝʥʥʷ ʚʠʭʽʜ-

ʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʩʝʣʝʢʮʽʾ ʣʶʮʝʨʥʠ ʚ ʫʤʦʚʘʭ 

ʧʽʜʚʠʱʝʥʦʾ ʢʠʩʣʦʪʥʦʩʪʽ ˇʨʫʥʪʽʚ / ʌʘʢʪʦʨʠ ʝʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʦʾ ʝʚʦʣʶʮʽʾ ʦʨʛʘʥʽʟʤʽʚ: ʟʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ 

ʧʨʘʮʴ ʅɸʅ ʋʢʨ., ʅɸɸʅ ʋʢʨ., ʋʢʨ. ʪ-ʚʦ ʛʝʥʝʪ.  ̔ʩʝ-

ʣʝʢʮ.; ʨʝʜʢʦʣ. ɺ.ɸ.ʂʫʥʘʭ. ï ʂ: ʃʦʛʦʩ, 2014. ï ʪʦʤ 

15. ï ʉ.153-155. 

  



Danish Scientific Journal No44, 2021 7 

4. ɹʫʛʘʡʦʚ ɺ.ɼ., ʄʘʤʘʣʳʛʘ ɺ.ʉ., ʄʘʢʩʠʤʦʚ 

ɸ.ʅ. ʄʝʪʦʜʳ ʵʜʘʬʠʯʝʩʢʦʡ ʩʝʣʝʢʮʠʠ ʣʶʮʝʨʥʳ. ʊʝ-

ʟʠʩʳ ʜʦʢʣʘʜʦʚ III  ʚʘʚʠʣʦʚʩʢʦʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥ-

ʬʝʨʝʥʮʠʠ çʀʜʝʠ ʅ.ʀ. ɺʘʚʠʣʦʚʘ ʚ ʩʦʚʨʝʤʝʥʥʦʤ 

ʤʠʨʝè. ï ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ. ï 2012. ï ʉ 263-264. 

5. ʇʠʩʢʦʚʘʮʢʠʡ ʖ.ʄ. ʉʝʣʝʢʮʠʷ ʣʶʮʝʨʥʳ ʥʘ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʢʠʩʣʳʤ ʧʦʯʚʘʤ. ʉʙʦʨʥʠʢ ʥʘʫʯʥʳʭ 

ʨʘʙʦʪ: çʀʥʪʨʦʜʫʢʮʠʷ ʠ ʦʩʚʦʝʥʠʝ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ 

ʠ ʨʝʜʢʠʭ ʩ.- ʭ. ʨʘʩʪʝʥʠʡè: ʋʣʴʷʥʦʚʩʢ. - 2002. - ʉ. 39-

42. 

6. ɹʫʛʘʡʦʚ ɺ.ɼ., ɻʦʨʝʥʩʴʢʠʡ ɺ.ʄ., ʄʘʤʘʣʠʛʘ 

ɺ.ʉ. ʆʮʽʥʢʘ ʛʝʥʦʬʦʥʜʫ ʣʶʮʝʨʥʠ ʪʘ ʡʦʛʦ ʚʠʢʦʨʠ-

ʩʪʘʥʷ ʚ ʩʝʣʝʢʮʽʾ ʟʘ ʫʤʦʚ ʧʽʜʚʠʱʝʥʦʾ ʢʠʩʣʦʪʥʦʩʪʽ 

ˇʨʫʥʪʫ. ʌʘʢʪʦʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʝʚʦʣʶʮʽʾ ʦʨ-

ʛʘʥʽʟʤʽʚ: ʟʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʅɸʅ ʋʢʨ., ʅɸɸʅ 

ʋʢʨ., ʋʢʨ. ʪ-ʚʦ ʛʝʥʝʪ.  ̔ʩʝʣʝʢʮ.; ʨʝʜʢʦʣ. ɺ.ɸ.ʂʫʥʘʭ. 

ï ʂ, ʃʦʛʦʩ, 2016. ï ʊʦʤ 18. ï ʉ.176-180. 

7. ʄʘʤʘʣʳʛʘ ɺ.ʉ., ɹʫʛʘʡʦʚ ɺ.ɼ., ʄʘʢʩʠʤʦʚ 

ɸ.ʅ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʩ ʣʶ-

ʮʝʨʥʦʡ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚ. çɸʢ-

ʪʫʘʣʴʥʳʝ ʠ ʥʦʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʩʝʣʝʢʮʠʠ ʠ ʩʝʤʝ-

ʥʦʚʦʜʩʪʚʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨè. ʄʘʪʝ-

ʨʠʘʣʳ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ. ï ɺʣʘʜʠʢʘʚʢʘʟ, ʀʟʜ. çɻʦʨʩʢʠʡ ʛʦʩ. 

ʫʥʠʚʝʨʩʠʪʝʪè, 2012. ï ʉ. 251-254. 

8. ɽʧʠʬʘʥʦʚʘ ʀ.ɺ., ʃʘʧʠʥʘ ʄ.ʐ. ʉʠʩʪʝʤʳ 

ʚʳʩʦʢʦʫʨʦʞʘʡʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ 

ʢʘʢ ʦʩʥʦʚʘ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ ɸʇʂ ʚ 

ʫʩʣʦʚʠʷʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. ʄʘʪʝʨ. ɺʩʝ-

ʨʦʩ. ʥʘʫʯ.-ʧʨʘʢʪ. ʢʦʥʬ. ï ʋʬʘ: ʅɺʇ çɹʘʰʠʥʢʦʤè, 

ʌɻʆʋ ɺʇʆ çɹʘʰʢʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨ-

ʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, 2011. ï ʉ. 268-270. 

9. ɾʘʨʠʥʦʚ ɺ.ʀ. ʅʦʚʳʝ ʤʝʪʦʜʳ ʩʦʟʜʘʥʠʷ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʩʝʣʝʢʮʠʠ 

ʨʘʩʪʝʥʠʡ. ï ʂ.: ʅʘʫʢʦʚʘ ʜʫʤʢʘ, 1979. ï ʉ. 233-242. 

10. Bolacos-Aguilar E. -D., Huyghe C., Julier B., 

Ecalle C. Genetic variation for seed yield and its com-

ponents in alfalfa (Medicago sativa L.) populations / 

Agronomie. ï April  2000. ï Volume 20. ï  ̄3. ï ʈ. 

333-345. 

11. Brummer E.C., Riday H. Forage yield hetero-

sis in alfalfa. ï Crop Sci. ï 2002. ï 42. ï ʈ. 716ï723. 

12. ʊʦʨʤʦʟʠʥ ʄ.ɸ., ʅʘʛʠʙʠʥ ɸ.ɽ., ɿʳʨʷʥʮʝʚʘ 

ɸ.ɸ. ʀʟʫʯʝʥʠʝ ʩʘʤʦʬʝʨʪʠʣʴʥʳʭ, ʘʚʪʦʪʨʠʧʠʥʛʫʶ-

ʱʠʭʩʷ ʣʠʥʠʡ ʣʶʮʝʨʥʳ ï ʦʩʥʦʚʘ ʩʦʟʜʘʥʠʷ ʚʳʩʦʢʦ-

ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʨʪʦʚ. ɼʦʩʪʠʞʝʥʠʷ ʥʘʫʢʠ ʠ 

ʪʝʭʥʠʢʠ ɸʇʂ. ï 2019. ï ʪ.33. ï ˉ1. ï ʉ. 30-33. 

13. ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʪʠʟʠ ʩʦʨʪʽʚ 

ʣʶʮʝʨʥʠ ʧʦʩʽʚʥʦʾ, ʣʶʮʝʨʥʠ ʤʽʥʣʠʚʦʾ (Medicago sa-

tiva L. M., M. varia Martyn) ʥʘ ʚʽʜʤʽʥʥʽʩʪʴ, 

ʦʜʥʦʨʽʜʥʽʩʪʴ  ̔ ʩʪʘʙʽʣʴʥʽʩʪʴ / ɸʜʘʧʪʦʚʘʥʦ: 

ɸʥʜʨʶʱʝʥʢʦ ɸ.ɺ., ʂʨʠʚʠʮʴʢʠʡ ʂ.ʄ., ɺʝʩʝʣʦʚʩʴʢʘ 

ʆ.ɹ. ï 2010. ï 18 ʩ. 

14. ɹʫʛʘʡʦʚ ɺ.ɼ., ʄʘʤʘʣʠʛʘ ɺ.ʉ., ʄʘʢʩʽʤʦʚ 

ɸ.ʄ. ʉʠʥʶʭʘ ï ʥʦʚʠʡ ʩʦʨʪ ʣʶʮʝʨʥʠ, ʩʪʽʡʢʠʡ ʜʦ 

ʢʠʩʣʦʪʥʦʩʪʽ ʛʨʫʥʪʫ. ɿʙʽʨʥʠʢ ʥʘʫʢ. ʧʨʘʮʴ ɺʽʥʥʠʮʴ-

ʢʦʛʦ ʥʘʮ. ʘʛʨʘʨ. ʫʥ-ʪʫ. ʉʝʨʽʷ: ʩ.-ʛ.ʥʘʫʢʠ, ˉ63; ʨʝʜ-

ʢʦʣ.: ʂʘʣʝʪʥʽʢ ɻ.ʄ. ʪʘ ̔ ʥ. ɺʽʥʥʠʮʷ, 2012. ɺʠʧ.4. ï ʉ. 

71-75. 

15. ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʪʠʟʠ ʩʦʨʪʽʚ 

ʨʦʩʣʠʥ ʛʨʫʧʠ ʪʝʭʥʽʯʥʠʭ ʪʘ ʢʦʨʤʦʚʠʭ ʥʘ ʧʨʠ-

ʜʘʪʥʽʩʪʴ ʜʦ ʧʦʰʠʨʝʥʥʷ ʚ ʋʢʨʘʾʥʽ (ʇʉʇ) / ʟʘ ʨʝʜ. 

ʉ.ʆ. ʊʢʘʯʠʢ. ï 3-ʪ ̒ʚʠʜ., ʚʠʧʨ..  ̔ʜʦʧ. ï ɺʽʥʥʠʮʷ. ï 

2015. ï 73 ʩ. 

16. ɹʶʣʝʪʝʥʴ ɯʥʩʪʠʪʫʪʫ ʝʢʩʧʝʨʪʠʟʠ ʩʦʨʪʽʚ ʨʦʩ-

ʣʠʥ ʋʢʨʘʾʥʠ çʆʬʽʮʽʡʥʽ ʦʧʠʩʠ ʩʦʨʪʽʚ ʨʦʩʣʠʥ ʪʘ ʧʦ-

ʢʘʟʥʠʢʠ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʠʜʘʪʥʦʩʪʽè. ï ʚʠʧʫʩʢ 2. ï 

2019 ʨ. ï ʉ 273. 

  



8 Danish Scientific Journal No44, 2021 

CHEMICAL SCIENCES 
 

THE USE OF BIOLOGICALLY  ACTIVE  SUBSTANCES IN PREPARATIONS TO INCREASE THE 

YIELD  OF CEREALS 

 

Krichkovska L. 

Doctor of Biological Sciences, Professor, 

Professor of the Department of Organic Synthesis and Nanotechnology 

National Technical University 

Kharkiv Polytechnic Institute 

Lysak P. 

Postgraduate student of the Department of Organic Synthesis and Nanotechnology  

National Technical University  

Kharkiv Polytechnic Institute 

Dubonosov V. 

Senior Lecturer of the Department of Organic Synthesis and Nanotechnology 

National Technical University 

Kharkiv Polytechnic Institute 

 

ɺʀʂʆʈʀʉʊɸʅʅʗ ɹɯʆʃʆɻɯʏʅʆ ɸʂʊʀɺʅʀʍ ʈɽʏʆɺʀʅ ɺ ʇʈɽʇɸʈɸʊɸʍ ɼʃʗ 

ʇɯɼɺʀʑɽʅʅʗ ɺʈʆɾɸʁʅʆʉʊɯ ʍɸʈʏʆɺʀʍ ʂʋʃʔʊʋʈ 

 

ʂʨʠʯʢʦʚʩʴʢʘ ʃ.ɺ. 

ɼʦʢʪʦʨ ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ,  

ʇʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʦʨʛʘʥʽʯʥʦʛʦ ʩʠʥʪʝʟʫ  ̔ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ 
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ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

çʍʘʨʢʽʚʩʴʢʦʛʦ ʧʦʣʽʪʝʭʥʽʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫè 

ɼʫʙʦʥʦʩʦʚ ɺ.ʃ. 

ʉʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʦʨʛʘʥʽʯʥʦʛʦ ʩʠʥʪʝʟʫ  ̔ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 
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Abstract 

The work is devoted to the development of preparations with bioadditives to increase the yield of cereals for 

food production. An important role in optimizing the production process is played by timely pre-sowing treatment 

of seed material with drugs that increase the protection of seeds from pests and pathogens, as well as increase the 

competitiveness of plants in the early stages of development by providing the necessary food and energy sources. 

The growth-stimulating activity of Humir-1 and Humir-2 preparations based on hydrated fullerenes (HyFn), 

(C60 (H2O) n), humates and wastes from yeast production of Saccharovyces cerevisiae strain was studied. The 

introduction of these components in crop technology requires careful study of the properties of drugs based on 

them in specific soil and climatic conditions of the zone and on different types of seeds. This was the basis for our 

research. The object of research was selected mustard seeds of the variety "Talisman". 

ɸʥʥʦʪʘʮʽʷ 

ʈʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʨʦʟʨʦʙʮʽ ʧʨʝʧʘʨʘʪʽʚ ʟ ʙʽʦʜʦʙʘʚʢʘʤʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ 

ʜʣʷ ʭʘʨʯʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ɺʘʞʣʠʚʫ ʨʦʣʴ ʚ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʜʫʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʚʽʜʽʛʨʘʻ ʩʚʦʻʯʘʩʥʘ ʧʝʨʝʜ-

ʧʦʩʽʚʥʘ ʦʙʨʦʙʢʘ ʥʘʩʽʥʥʝʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʨʝʧʘʨʘʪʘʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʽʜʚʠʱʝʥʥʷ ʟʘʭʠʩʪʫ ʥʘʩʽʥʥʷ ʚʽʜ 

ʰʢʽʜʥʠʢʽʚ  ̔ʧʘʪʦʛʝʥʽʚ, ʘ ʪʘʢʦʞ ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʨʦʩʣʠʥ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʨʦʟʚʠʪʢʫ ʟʘ 

ʨʘʭʫʥʦʢ ʧʦʩʪʘʯʘʥʥʷ ʥʝʦʙʭʽʜʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʞʠʚʣʝʥʥʷ  ̔ʝʥʝʨʛʽʾ. 

ɺ ʨʦʙʦʪʽ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʨʽʩʪʩʪʠʤʫʣʶʶʯʫ ʘʢʪʠʚʥʽʩʪʴ ʧʨʝʧʘʨʘʪʽʚ çɻʫʤʽʨ-1è ʪʘ çɻʫʤʽʨ-2è, ʩʪʚʦʨʝʥʠʭ 

ʥʘ ʦʩʥʦʚʽ ʛʽʜʨʘʪʦʚʘʥʠʭ ʬʫʣʝʨʝʥʽʚ (HyFn);(ʉ60(H2O)n), ʛʫʤʘʪʽʚ  ̔ʚʽʜʭʦʜʽʚ ʜʨʽʞʞʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʰʪʘʤʫ 

Saccharovyces cerevisiae. ɺʚʝʜʝʥʥʷ ʮʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʚ ʪʝʭʥʦʣʦʛʽʶ ʨʦʩʣʠʥʥʠʮʪʚʘ ʚʠʤʘʛʘʻ ʨʝʪʝʣʴʥʦʛʦ ʚʠʚ-

ʯʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʾʭ ʦʩʥʦʚʽ ʚ ʢʦʥʢʨʝʪʥʠʭ ʛʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ʟʦʥʠ  ̔ʥʘ ʨʽʟʥʠʭ 

ʚʠʜʘʭ ʥʘʩʽʥʥʷ. ʎʝ ʧʦʩʣʫʞʠʣʦ ʧʽʜʩʪʘʚʦʶ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʆʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʦʙ-

ʨʘʥʦ ʥʘʩʽʥʥʷ ʛʽʨʯʠʮʽ ʩʦʨʪʫ çʊʘʣʽʩʤʘʥè. 

 

Keywords: Growth-stimulating drugs, hydrated fullerenes, mustard, yeast production waste. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʈʽʩʪʩʪʠʤʫʣʶʶʯʽ ʧʨʝʧʘʨʘʪʠ, ʛʽʜʨʘʪʦʚʘʥʽ ʬʫʣʝʨʝʥʠ, ʛʽʨʯʠʮʷ, ʚʽʜʭʦʜʠ ʜʨʽʞʞʦʚʦʛʦ ʚʠ-

ʨʦʙʥʠʮʪʚʘ. 
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ɿʘʛʘʣʴʥʽ ʧʨʠʥʮʠʧʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʛʫʣʷʪʦʨʽʚ 

ʨʦʩʪʫ ʚ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʚʧʝʨʰʝ ʚ ʜʦʩʠʪʴ 

ʧʦʚʥʦʤʫ ʚʠʛʣʷʜʽ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʙʘʛʘʪʴʤʘ ʚʯʝʥʠʤʠ. 

ʆʜʠʥ ʟ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʟ ʥʠʭ ʛʦʚʦʨʠʪʴ: ç.ʥʝʦʙ-

ʭʽʜʥʘ ʧʨʘʚʠʣʴʥʘ ʦʮʽʥʢʘ ʫʤʦʚ ʟʨʦʩʪʘʥʥʷ, ʪʘʢ ʷʢ ʨʝ-

ʛʫʣʷʪʦʨʠ ʨʦʩʪʫ ʥʝ ʤʦʞʫʪʴ ʟʘʤʽʥʠʪʠ ʥʝʦʙʭʽʜʥʽ ʬʘʢ-

ʪʦʨʠ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘ ʣʠʰʝ ʜʦʧʦʤʘʛʘʶʪʴ 

ʨʦʩʣʠʥʽ ʝʬʝʢʪʠʚʥʽʰʝ ʾʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠè. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦ-

ʣʫʢ, ʛʫʤʽʥʦʚʽ ʨʝʯʦʚʠʥʠ, ʘ ʪʘʢʦʞ ʧʨʦʜʫʢʪʠ ʾ ʭ ʣʫʞʥʦ-

ʢʠʩʣʦʪʥʦʾ ʜʝʩʪʨʫʢʮʽʾ, ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʩʫʤʽʰ ʭʽʤʽʯ-

ʥʠʭ ʩʧʦʣʫʢ. ʇʨʠ ʮʴʦʤʫ ʛʫʤʽʥʦʚʽ ʨʝʯʦʚʠʥʠ ʚ ʾ ʭ ʘʢʪʠ-

ʚʥʽʡ ʚʟʘʻʤʦʜʽʾ, ʚʟʘʻʤʦʟʚ'ʷʟʢʫ,  ̔ʤʦʞʣʠʚʦ, ʚʟʘʻʤʦʧʝ-

ʨʝʪʚʦʨʝʥʥʷ, ʘ ʪʘʢʦʞ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥ ʟ ʥʘʚʢʦʣʠʰʥʽʤ 

ʩʝʨʝʜʦʚʠʱʝʤ ʩʪʚʦʨʶʶʪʴ ʜʦʩʠʪʴ ʩʢʣʘʜʥʫ ʩʠʩʪʝʤʫ  ̔

ʤʘʶʪʴ ʬʫʥʢʮʽʶ ʩʘʤʦʨʝʛʫʣʷʮʽʾ, ʩʘʤʦʧʽʜʪʨʠʤʢʠ  ̔ʩʘ-

ʤʦʚʽʜʥʦʚʣʝʥʥʷ. ɻʫʤʽʥʦʚʽ ʨʝʯʦʚʠʥʠ ʧʦʣʝʛʰʫʶʪʴ ʥʘ-

ʜʭʦʜʞʝʥʥʷ  ̔ʧʝʨʝʩʫʚʘʥʥʷ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʚ ʢʫ-

ʣʴʪʫʨʥʽ ʨʦʩʣʠʥʠ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦ-

ʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨʘʭ ʦʧʪʠʤʽʟʫʻʪʴʩʷ ʬʦʪʦʩʠʥʪʝʟ, 

ʨʦʩʣʠʥʠ ʧʦʚʥʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʥʝʩʝʥʽ ʚ ˇʨʫʥʪ 

ʜʦʙʨʠʚʘ. ʎʝ ʜʦʟʚʦʣʷʻ ʾʤ ʝʬʝʢʪʠʚʥʦ ʨʝʘʣʽʟʫʚʘʪʠ ʧʦ-

ʪʝʥʮʽʡʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ̔  ʧʽʜʚʠʱʫʻ ʩʪʽʡʢʽʩʪʴ ʜʦ ʟʘ-

ʭʚʦʨʶʚʘʥʴ. 

ʏʠʩʣʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʠʣʠ ʟʜʘʪʥʽʩʪʴ 

ʛʫʤʘʪʽʚ ʜʦ ʧʨʷʤʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʧʨʘʢ-

ʪʠʯʥʦ ʚʩʽʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ [1, ʩ.145; 

2, ʩ.120]. 

ɺ ʜʘʥʠʡ ʯʘʩ ʩʪʚʦʨʝʥʦ ʙʘʛʘʪʦ ʥʦʚʠʭ ʧʨʠʨʦʜʥʠʭ 

 ̔ʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ, ʱʦ ʚʦʣʦʜʽʶʪʴ ʨʦʩʪʨʝʛʫʣʶʶʯʦʶ 

ʘʢʪʠʚʥʽʩʪʶ, ʜʦ ʷʢʠʭ ʧʨʝʜ'ʷʚʣʷʶʪʴʩʷ ʧʽʜʚʠʱʝʥʽ ʚʠ-

ʤʦʛʠ. ʋ ʥʠʭ ʥʝ ʧʦʚʠʥʥʦ ʙʫʪʠ ʪʦʢʩʠʯʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ 

 ̔ʤʫʪʘʛʝʥʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ˇʨʫʥʪʦʚʫ ʤʽʢʨʦʬʣʦʨʫ  ̔ʤʝʰʢʘʥʮʽʚ ʚʦʜʦʡʤ, ʥʝ ʧʦ-

ʚʠʥʥʦ ʩʪʚʦʨʶʚʘʪʠʩʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. 

ɹʘʛʘʪʦʨʽʯʥʠʡ ʜʦʩʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʫʤʘʪʽʚ ʧʦ-

ʢʘʟʘʚ, ɦ ʦ ʾ ʭ ʧʨʠʩʫʪʥʽʩʪʴ ʚʘʞʣʠʚʘ ʜʣʷ ʚʩʽʭ ʩʪʘʜʽʡ ʨʦ-

ʟʚʠʪʢʫ ʨʦʩʣʠʥ, ʦʩʦʙʣʠʚʦ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ [3, ʩ. 51]. 

ʅʘʧʨʠʢʣʘʜ, ʛʫʤʘʪ çʈʦʜʶʯʽʩʪʴè ʥʘʜʘʚʘʚ ʧʦʟʠ-

ʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʷʢʽʩʪʴ ʟʝʨʥʘ ʷʨʦʾ ʧʰʝʥʠʮʽ. ɺʤʽʩʪ 

ʙʽʣʢʘ ʚ ʟʝʨʥʽ ʟʙʽʣʴʰʠʣʘʩʷ ʥʘ 0,6-1,3%, ʢʣʝʡʢʦʚʠʥʠ - 

ʥʘ 2,8-3,8%, ʤʘʩʘ 1000 ʟʝʨʝʥ ʟʨʦʩʣʘ ʥʘ 2,1-3,9. ɺʩʝ 

ʚʠʱʝʚʠʢʣʘʜʝʥʝ ʜʦʙʨʝ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʜʘʥʠʤʠ ̔ ʥʰʠʭ 

ʘʚʪʦʨʽʚ [4, ʩ.40]. 

ʎʽʣʴ ʨʦʙʦʪʠ: 

ɼʦʩʣʽʜʠʪʠ ʜʽʶ ʨʦʟʨʦʙʣʝʥʠʭ ʥʘ ʦʩʥʦʚʽ ʛʫʤʘʪʽʚ, 

ʛʽʜʨʘʪʦʚʘʥʠʭ ʬʫʣʝʨʝʥʽʚ  ̔ʚʽʜʭʦʜʽʚ ʜʨʽʞʜʞʦʚʦʛʦ ʚʠ-

ʨʦʙʥʠʮʪʚʘ ʚ ʷʢʦʩʪʽ ʨʦʩʪʩʪʠʤʫʣʶʶʯʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʥʘ ʧʨʠʢʣʘʜʽ ʥʘʩʽʥʥʷ ʛʽʨʯʠʮʽ ʩʦʨʪʫ çʊʘʣʽʩʤʘʥè. 

ʅʘʤʠ ʥʘ ʙʘʟʽ ʜʦʩʣʽʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʽʥ-ʪʫ ʩ/ʛ 

ʽʤ.ɼʦʢʫʯʘʻʚʘ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʛʫʤʘʚʤʽʱʫʶʯʽ 

ʧʨʝʧʘʨʘʪʠ ʧʽʜ ʫʤʦʚʥʦʶ ʥʘʟʚʦʶ çɻʫʤʽʨ-1è ʪʘ 

çɻʫʤʽʨ2è ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʜʣʷ ʦʙʨʦʙʢʠ ʥʘʩʽʥʥʷ 

ʛʽʨʯʠʮʽ ʧʝʨʝʜ ʧʦʩʽʚʦʤ. ɼʦ ʩʢʣʘʜʫ ʧʨʝʧʘʨʘʪʫ, ʦʩʥʦ-

ʚʦʶ ʷʢʦʛʦ ʙʫʣʠ ʛʫʤʘʪʠ, ʚʚʦʜʠʣʠ ʚ ʷʢʦʩʪʽ ʨʽʜʢʦʾ 

ʬʘʟʠ ʚʽʜʭʦʜʠ ʜʨʽʞʜʞʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ̔  ʛʽʜʨʘʪʦʚʘ-

ʥʠʭ ʬʫʣʝʨʝʥʠ ʚ ʧʝʚʥʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ (0,01-1100 ʤʛ/ʣ 

ʚʦʜʳ). 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʷʤʠʡ ʝʬʝʢʪ ʧʨʝʧʘʨʘʪʽʚ 

çɻʫʤʽʨè ʧʦʚ'ʷʟʘʥʠʡ ʟ ʚʧʣʠʚʦʤ ʥʝ ʪʽʣʴʢʠ ʛʫʤʽʥʦʚʠʭ 

ʢʠʩʣʦʪ ʘʣʝ  ̔ɹɸʈ, ʚʚʝʜʝʥʠʭ ʚ ʧʨʝʧʘʨʘʪ, ʥʘ ʧʨʦʥʠʢ-

ʥʽʩʪʴ ʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥ ʪʘ ʩʠʥʪʝʟʫ ʙʽʣʢʽʚ. 

ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʨʷʜ ʵʢʩʧʝʨʠʤʝʥʪʚ̔ ʟ ʥʘʩʽʥʥʷʤ 

ʛ̔ʨʯʠʮ ̔ʩʦʨʪʫ çʊʘʣʩ̔ʤʘʥè, ʱʦ ʚʠʨʦɦ ʫʚʘʣʘʩ ɹʚ ʯʘʰ-

ʢʘʭ ʇʝʪʨ ̔ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ (3 ʧʦʚʪʦʨʘ ʚ 

ʢʦʞʥʽʡ ʩʝʨ̔ʾ ʩ 20.04 ʧʦ 26.04.18ʨ). ɺ ʷʢʦʩʪ ̔ʢʦʥ-

ʪʨʦʣʶ ʙʫʣʦ ʦʙʨʘʥʦ ʚ̔ʜʦʤ̔ ʨ̔ʩʪʩʪʠʤʫʣʶʶʯ ̔ʧʨʝʧʘ-

ʨʘʪʠ çɺʠʤʧʝʣè ʪʘ çɹʘʡʢʘʣè ʘ ʪʘʢʦʞ ʥʝ ʦʙʨʦʙʣʝʥʝ 

ʥʘʩ̔ʥʥʷ. ʂʨ̔ʤ ʪʦʛʦ ʧʨʦʚʦʜʠʣʠ ʧʦʨʽʚʥʷʥʥʷ ʟ ʥʘʩʽʥ-

ʥʷʤ, ʦʙʨʦʙʣʝʥʠʤ ʪ̔ʣʴʢʠ ʛ̔ʜʨʘʪʦʚʘʥʠʤʠ ʬʫʣʝʨʝʥʘʤʠ 

(HyFn);(ʉ60(H2O) n ʪʘ ʨʦʟʯʠʥʦʤ ʟ ʚ̔ʜʭʦʜʚ̔ ʜʨ̔ʞʞʦ-

ʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ (ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʰʪʘʤʫ 

Saccharovyces cerevisiae (ɻʫʤʽʨ-2). 

ɸʪʦʤʠ ʚʫʛʣʝʮʶ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʩʬʝʨʫ, ʧʦʚ'ʷ-

ʟʘʥʽ ʤʽʞ ʩʦʙʦʶ ʩʠʣʴʥʠʤ ʟʚ'ʷʟʢʦʤ. ʋʪʚʦʨʶʻʪʴʩʷ 

ʩʪʨʫʢʪʫʨʘ - ʫʩʽʯʝʥʠʡ ʽʢʦʩʘʝʜʨ, ʷʢʠʡ ʤʘʻ 10 ʦʩʝʡ ʩʠ-

ʤʝʪʨʽʾ ʪʨʝʪʴʦʛʦ ʧʦʨʷʜʢʫ, 6 ʦʩʝʡ ʩʠʤʝʪʨʽʾ ʧ'ʷʪʦʛʦ ʧʦ-

ʨʷʜʢʫ. ʂʦʞʥʘ ʚʝʨʰʠʥʘ ʮʽʻʾ ʬʽʛʫʨʠ ʤʘʻ ʪʨʴʦʭ 

ʥʘʡʙʣʠʞʯʠʭ ʩʫʩʽʜʽʚ. ʂʦʞʝʥ ʰʝʩʪʠʢʫʪʥʠʢ ʤʝʞʫʻ ʟ 

ʪʨʴʦʤʘ h ʝʩʪʠʢʫʪʥʠʢʘʤʠ ̔  ʪʨʴʦʤʘ ʧ'ʷʪʠʢʫʪʥʠʢʘʤʠ, ʘ 

ʢʦʞʝʥ ʧ'ʷʪʠʢʫʪʥʠʢ ʤʝʞʫʻ ʪʽʣʴʢʠ ʟ ʰʝʩʪʠʢʫʪʥʠ-

ʢʘʤʠ. ʂʦʞʝʥ ʘʪʦʤ ʚʫʛʣʝʮʶ ʚ ʤʦʣʝʢʫʣʽ ʉ60 ʟʥʘʭʦ-

ʜʠʪʴʩʷ ʚ ʚʝʨʰʠʥʘʭ ʜʚʦʭ h ʝʩʪʠʢʫʪʥʠʢʽʚ ̔  ʦʜʥʦʛʦ ʧ'ʷ-

ʪʠʢʫʪʥʠʢʘ  ̔ʧʨʠʥʮʠʧʦʚʦ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʽʥʰʠʭ 

ʘʪʦʤʽʚ ʚʫʛʣʝʮʶ. 

ʌʫʣʝʨʝʥ  ̒ʥʦʚʦʶ ʬʦʨʤʦʶ ʚʫʛʣʝʮʶ. ʋʥʽʢʘʣʴ-

ʥʽʩʪʴ ʬʫʣʝʨʝʥʫ ʚ ʪʦʤʫ, ʱʦ ʤʦʣʝʢʫʣʘ ʉ60 ʤʽʩʪʠʪʴ 

ʬʨʘʛʤʝʥʪʠ ʟ ʧ'ʷʪʠʢʨʘʪʥʦ ʁʩʠʤʝʪʨʽʻʶ (ʇʝʥʪʘʛʦʥʫ), 

ʷʢʽ ʟʘʙʦʨʦʥʝʥʽ ʧʨʠʨʦʜʦʶ ʜʣʷ ʥʝʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ. 

ʄʦʣʝʢʫʣʘ ʬʫʣʝʨʝʥʫ  ̒ ʦʨʛʘʥʽʯʥʦʶ ʤʦʣʝʢʫʣʦʶ, ʘ 

ʢʨʠʩʪʘʣ, ʫʪʚʦʨʝʥʠʡ ʪʘʢʠʤʠ ʤʦʣʝʢʫʣʘʤʠ (ʬʫʣʣʝʨʠʪ) 

- ʮʝ ʤʦʣʝʢʫʣʷʨʥʠʡ ʢʨʠʩʪʘʣ, ʷʢʠʡ  ̒ʩʧʦʣʫʯʥʦʶ ʣʘʥ-

ʢʦʶ ʤʽʞ ʦʨʛʘʥʽʯʥʠʤ  ̔ʥʝʦʨʛʘʥʽʯʥʠʤ ʨʝʯʦʚʠʥʦʶ. 

ʌʫʣʝʨʝʥʠ ʟʘ ʜʝʷʢʠʤʠ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ 

ʚʦʣʦʜʽʶʪʴ ʘʥʪʠʤʽʢʨʦʙʥʠʤʠ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ɺ ʩʝʨʝʜʥʴʦʤʫ ʚʦʥʠ ʧʝʨʝʚʠʱʫʶʪʴ 

ʧʦ ʣʽʪʝʨʘʪʫʨʥʽʤ ʜʘʥʠʤ ʜ̔  ʁʚʩ̔ʭ ʚʽʜʦʤʠʭ ʜʦ ʥʠʭ ʘʥ-

ʪʠʦʢʩʠʜʘʥʪʚ̔ ʚ 100ð1000 ʨʘʟ̔ʚ [5, ʩ. 31; 6, ʩ.32]. 

ʊʘʙʣʠʮ ̫1 

ɻʫʩʪʠʥʘ ʩʭʦʜʚ̔ ʛ̔ʨʯʠʮ̔ 2018ʨ, ʩʝʨʝʜʥ ̔ʧʦʢʘʟʥʠʢʠ (350 ʰʪ.= 100%) 

ɺʘʨ̔ʘʥʪ ɻʫʩʪʠʪʘ ʩʭʦʜʚ̔, ʰʪ/ʤ2 ɿʽʡʰʣʦ, % 

ʉʫʭʠʡ ʢʦʥʪʨʦʣʴ 232,6 Ñ 21,8 66,3 

ʌʫʣ. ʚʦʜʘ* 253,3 Ñ 25,9 72,4 

ɻʫʤ̔ʨ-1 282,6 Ñ 30,0 80,76 

ɻʫʤʽʨ-2 285Ñ 26,9 82,65 

ɺʠʤʧʝʣ 269,3 Ñ 27,8 76,95 

ɹʘʡʢʘʣ 248,8 Ñ 20,9 70,85 

ʇʨʠʤ̔ʪʢʘ: *  ʩʢʦʨʦʯʝʥʝ ʬʫʣ - ʬʫʣʝʨʝʥʦʚʘ ʚʦʜʘ ʘʙʦ ʛ̔ʜʨʘʪʦʚʘʥʽ ʬʫʣʝʨʝʥʠ 
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ɽʥʝʨʛʽʷ ʧʨʦʨʦʩʪʘʥʥʷ, ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ, ʙʽʦʤʝ-

ʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʨʦʨʦʩʪʢʽʚ - ʧʨʦʚʦʜʠʣʠʩʷ ʟʘ ʩʪʘ-

ʥʜʘʨʪʥʠʤʠ ʤʝʪʦʜʠʢʘʤʠ (ɻʆʉʊ 12038-84, 1985; ʇʦ-

ʢʘʟʥʠʢʠ ʟʨʦʩʪʘʥʥʷ  ̔ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ - ʟʘ ʩʪʘʥʜʘʨʪ-

ʥʠʤʠ ʤʝʪʦʜʘʤʠ (ʇʨʘʢʪʠʢʫʤ ..., 1996). 

ɻʫʩʪʠʥʘ ʥʘʩʽʥʥʷ, ʱʦ ʟʽʡʰʣʦ ʧʨʠ ʾʭ ʦʙʨʦʙʮʽ 

çɻʫʤʽʨ-2è, ɦ ʦ ʤʽʩʪʠʪʴ ʚʽʜʭʦʜʠ ʜʨʽʞʜʞʦʚʦʛʦ ʚʠʨʦʙ-

ʥʠʮʪʚʘ, ʙʫʣʘ ʤʘʡʞʝ ʥʘ 12% ʚʠʱʝ, ʥʽʞ ʚ ʩʫʭʦʤʫ ʢʦ-

ʥʪʨʦʣʽ ̔  ʚʠʱʝ, ʥʽʞ ʧʨʠ ʦʙʨʦʙʮʽ ʥʘʩʽʥʥʷ ʧʨʝʧʘʨʘʪʘʤʠ 

çɺʠʤʧʝʣè  ̔çɹʘʡʢʘʣè. ʅʝʟʥʘʯʥʝ, ʘʣʝ ʟʙʽʣʴʰʝʥʥʷ ʢʽ-

ʣʴʢʦʩʪʽ ʩʭʦʜʽʚ ʚ ʜʘʥʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʽ ʙʫʣʦ ʦʪʨʠ-

ʤʘʥʦ ̔  ʧʨʠ ʦʙʨʦʙʮʽ ʥʘʩʽʥʥʷ ʨʦʟʯʠʥʦʤ ʪʽʣʴʢʠ ʟ ʛʽʜʨʘ-

ʪʦʚʘʥʠʤʠ ʬʫʣʝʨʝʥʘʤʠ. ʂʽʣʴʢʽʩʪʴ ʥʘʩʽʥʥʷ, ʱʦ ʟʽʡ-

ʰʣʦ ʚʽʜʧʦʚʽʜʥʦ ʙʫʣʘ ʚʠʱʝ ʧʨʠ ʦʙʨʦʙʮʽ ʥʘʩʽʥʥʷ 

ʧʨʝʧʘʨʘʪʦʤ çɻʫʤʽʨ-2è, ʪʨʦʭʠ ʥʠʞʯʝ ʩʭʦʞʽʩʪʴ ʧʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʧʨʝʧʘʨʘʪʽʚ ʧʦʨʽʚʥʷʥʥʷ çɺʠʤʧʝʣè  ̔

çɹʘʡʢʘʣè. 

ʇʨʦʨʦɦ ʫʚʘʥʥ ̫ ʥʘʩʽʥʥʷ ʧʨʦʚʦʜʠʣʠ ʚ ʯʘʰʢʘʭ 

ʇʝʪʨʠ ʧʦʜ ʚʧʣʠʚʦʤ ʨ̔ʟʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʪʘ ʥʘ ʚʽʜʢʨʠ-

ʪʠʭ ʜʽʣʷʥʢʘʭ ʥʘ ʉʫʜʠʩʣʘʚʩʢɹʦʤʫ ɻʉʋ ʍʘʨʢ̔ʚʩɹʢʦ ʾ

ʦʙʣʘʩʪʽ. 

ɺʠʟʥʘʯʝʥʥʷ ʝʥʝʨʛʽʾ ʧʨʦʨʦʩʪʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʟʘ 

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʶ ʤʝʪʦʜʠʢʦʶ [2, ʩ.123; 3, ʩ.52]. 

ʉʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ ʚʠʟʥʘʯʘʣʠ ʥʘ 3-5 ʜʦʙʫ, ʧʽʜʨʘʭʦʚʫ-

ʚʘʣʠ ʢʽʣʴʢʽʩʪʴ ʥʦʨʤʘʣʴʥʦ ʧʨʦʨʦʩʣʦʛʦ ʥʘʩʽʥʥʷ, ʟʘ-

ʛʥʠʣʠʭ, ʥʘʙʨʷʢʣʠʭ  ̔ʘʥʦʤʘʣʴʥʦ ʧʨʦʨʦʩʣʠʭ (ʪʘʙʣ. 2) 

ʊʘʙʣʠʮʷ 2 

ʉʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʘʢʪʠʚʥʦʩʪʽ ʜʦʩʣʽʜʞʝʥʠʭ ʧʨʝʧʘʨʘʪʽʚ 

ɺʘʨʽʘʥʪ ʦʙʨʦʙʢʠ ɽʥʝʨʛʽʷ ʧʨʦʨʦʩʪʘʥʥʷ, % ʉʭʦʞʽʩʪʴ,% 
ɺʠʛʣʷʜ ʥʘʩʽʥʥʷ,% 

ʨʦʟʙʫʭʣʝ ʟʘʛʥʠʣʝ ʘʥʦʤʘʣʴʥʦ ʧʨʦʨʦʩʣʝ 

 ʂʦʥʪʨʦʣʴ 78,9 83,4 0 6,78 6,78 

ʌʫʣ. ʚʦʜʘ 78,95 83,5 0,75 4,51 7,28 

ɺʠʤʧʝʣ 79,8 88,6 1,26 4,57 7,32 

ɻʫʤʽʨ-1 83,5 89,4 0,61 4,12 6,05 

ɻʫʤʽʨ-2 84,9 92,2 0,78 4,23 5,91 

 

ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ, ʥʘʚʝʜʝ-

ʥʠʭ ʫ ʪʘʙʣʠʮʽ 2 ʧʦʢʘʟʘʚ, ʱʦ ʢʨʘʱʽ ʧʦʢʘʟʥʠʢʠ ʧʦ 

ʝʥʝʨʛʽʾ ʧʨʦʨʦʩʪʘʥʥʷ  ̔ʩʭʦʜʞʝʥʥʷ ʦʪʨʠʤʘʥʽ ʧʨʠ ʦʙ-

ʨʦʙʮʽ ʥʘʩʽʥʥʷ ʛʽʨʯʠʮʽ ʧʨʝʧʘʨʘʪʘʤʠ ɻʫʤʽʨ-1  ̔ɻʫʤʽʨ-

2. ʅʘ ʪʣʽ ʟʙʽʣʴʰʝʥʥʷ ʝʥʝʨʛʽʾ ʧʨʦʨʦʩʪʘʥʥʷ  ̔ ʩʭʦ-

ʜʞʝʥʥʷ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʟʥʠʞʝʥʥʷ ʯʠʩʣʘ ʘʥʦʤʘʣʴʥʦ 

ʧʨʦʨʦʩʣʦʛʦ ʥʘʩʽʥʥʷ, ʙʽʣʴʰ ʚʠʨʘʞʝʥʦʛʦ ʧʨʠ ʦʙʨʦʙʮʽ 

ʥʘʩʽʥʥʷ ʜʘʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ. ʆʙʨʦʙʢʘ ʥʘʩʽʥʥʷ 

ʪʽʣʴʢʠ ʨʦʟʯʠʥʦʤ ʟ ʛʽʜʨʘʪʦʚʘʥʠʤʠ ʬʫʣʝʨʝʥʘʤʠ ʥʝ 

ʧʦʟʥʘʯʠʣʘʩʷ ʧʦʟʠʪʠʚʥʦ ʥʘ ʧʦʢʘʟʥʠʢʘʭ, ʥʘʚʝʜʝʥʠʭ ʫ 

ʪʘʙʣʠʮʽ, ʯʠʩʣʦ ʟʘʛʥʠʣʦʛʦ ʥʘʩʽʥʥʷ ʚʠʷʚʠʣʦʩʷ ʥʘʚʽʪʴ 

ʚʠʱʝ, ʥʽʞ ʫ ʢʦʥʪʨʦʣʽ. ʇʦʢʘʟʥʠʢʠ ʝʥʝʨʛʽʾ ʧʨʦʨʦʩ-

ʪʘʥʥʷ  ̔ʩʭʦʞʦʩʪʽ ʙʫʣʠ ʚʠʱʽ ʧʨʠ ʦʙʨʦʙʮʽ ʥʘʩʽʥʥʷ 

ʧʨʝʧʘʨʘʪʦʤ çɻʫʤʽʨ-1è  ̔çɻʫʤʽʨ-2è ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʨʝʧʘʨʘʪʦʤ ʧʦʨʽʚʥʷʥʥʷ çɺʠʤʧʝʣè 

ʊʘʙʣʠʮʷ 3 

ɼʽʘʧʘʟʦʥʠ ʢʦʥʮʝʥʪʨʘʮʽʡ ʬʫʣʝʨʝʥʽʚ ʟ ʨʽʟʥʠʤ ʝʬʝʢʪʦʤ ʜʽʾ ʥʘ ʧʨʦʨʦʩʪʢʠ ʛʦʨʯʠʮʽ 

ʏʘʩʪʠʥʘ ʨʦʩʣʠʥ 

ʌʫʣʝʨʝʥʠ, ʤʛ/ʣ 

ɽʬʝʢʪ ʜ̔ ʾ ʥʘ ʧʨʦʨʦʩʪʢʠ ʨʦʩʣʠʥ 

ʅʝʤʘ ʝʬʝʢʪʫ ʉʪʠʤʫʣʷʮʽ̫ ʨʦʩʪʫ ɻʘʣʴʤʫʚʘʥʥʷ ʨʦʩʪʫ 

ʢʦʨʽʥʥʷ 0,01-1,0 5,0-10,0 Ó100,0 

ʧʘʛʦʥʠ 0,01-10,0 25,0-100,0 >500,0 

 

ʅʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʜʘʥʽ, ʦʪʨʠʤʘʥʽ ʚ ʨʽ-

ʟʥʽ ʨʦʢʠ, ʤʘʶʪʴ ʥʝʟʥʘʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ. ʊʘʢ, ʜʘʥʽ ʝʢʩ-

ʧʝʨʠʤʝʥʪʽʚ, ʧʨʦʚʝʜʝʥʠʭ ʚ 2018 ʨʦʮʽ ʧʨʠ ʨʽʚʥʠʭ 

ʫʤʦʚʘʭ ʜʦʩʚʽʜʫ ʙʫʣʠ ʚʠʱʠʤʠ ʧʨʠ ʦʙʨʦʙʮʽ ʥʘʩʽʥʥʷ 

ʨʦʟʨʦʙʣʝʥʠʤ ʧʨʝʧʘʨʘʪʦʤ ʥʽʞ  ̔2017ʨʦʮʽ. 

ʊʘʙʣʠʮʷ 4 

ɻ̔ʨʯʠʮ̫ ʩʦʨʪʫ çʊʘʣ̔ʩʤʘʥè, ʱʦ ʚʠʨʦɦ ʝʥʘ ʚ ʯʘʰʢʘʭ ʇʝʪʨ̔ (ʩʝʨʝʜʥ ̔ʧʦʢʘʟʥʠʢʠ 3 ʩʝʨʽʡ ʜʦʩʣʽʜʽʚ) 

ɺʘʨ̔ʘʥʪ ʦʙʨʦʙʢʠ ɽʥʝʨʛʽ̫ ʧʨʦʨʦʩʪʘʥʥ̫ , % ʉʭʦʞ̔ʩʪʴ,% 
ʥʘʩʽʥʥʷ, % 

 
ʨʦʟʙʫʭʣʝ ʟʘʛʥʠʣʝ ʘʥʦʤʘʣʴʥʦ ʧʨʦʨʦʩʣʝ 

ʂʦʥʪʨʦʣʴ 76,4 83,6 0 4,7Ñ0,30 11,7Ñ1,01 

ɻʫʤ̔ʨ-2 86,3 95,8 0 1,2Ñ0,08  2,9Ñ0,22 

 

ʏʠʩʣʦ ʘʥʦʤʘʣʴʥʦ ʧʨʦʨʦʩʰʦʛʦ ʥʘʩʽʥʥʷ ʧʨʠ 

ʡʦʛʦ ʦʙʨʦʙʮʽ ʥʦʚʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʙʫʣʦ ʙʽʣʴʰ ʥʽʞ ʚ 

3 ʨʘʟʠ ʥʠʞʯʝ, ʥʽʞ ʚ ʢʦʥʪʨʦʣʽ, ʘ ʢʽʣʴʢʽʩʪʴ ʟʘʛʥʠʚʰʠʭ 

ʚ ʢʦʥʪʨʦʣʽ ʙʽʣʘ ʤʘʡʞʝ ʚ 4 ʨʘʟʘ ʚʠʱʘ. ɺ ʪʦʡ ʞʝ ʯʘʩ 

ʝʥʝʨʛʽʷ ʧʨʦʨʘʩʪʘʥʥʷ ʪʘ ʚʩʭʦʞʽʩʪʴ ʚ 2018 ʨʦʮʽ ʙʫʣʘ 

ʚʠʱʘ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʧʨʝʧʘʨʘʪʫ çɻʫʤʽʨ-2è. 

ɺʠʟʥʘʯʝʥʥʷ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʨʦʩ-

ʣʠʥ ʧʨʠ ʦʙʨʦʙʮʽ çɻʫʤʽʨʦʤ-2è ʧʦʢʘʟʘʣʦ ʟʙʽʣʴʰʝʥʥʷ 

ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʽʜʦʤʠʤʠ ʧʨʝʧʘʨʘ-

ʪʘʤʠ ʥʘ 13%, ɦ ʦ ʚʽʜʙʠʣʦʩʷ ʚ ʟʙʽʣʴʰʝʥʥʽ ʚʝʛʝʪʫʶʯʦʾ 

ʯʘʩʪʠʥʠ ʛʽʨʯʠʮʽ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʩʣʫʞʠʣʠ ʧʽʜʩʪʘʚʦʶ 

ʜʣʷ ʚʚʝʜʝʥʥʷ ʨʦʟʯʠʥʫ ʬʫʣʝʨʝʥʽʚ, ʤʘʢʨʦ- ̔  ʤʽʢʨʦʝʣʝ-

ʤʝʥʪʽʚ ʟ ʙʽʦʤʘʩʦʶ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʜʨʽʞʜʞʽʚ ʜʦ 

ʩʢʣʘʜʫ ʨʽʩʪʩʪʠʤʫʣʶʶʯʠʭ ʧʨʝʧʘʨʘʪʽʚ (ʪʘʙʣ.5). 
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ʊʘʙʣʠʮʷ 5 

ɹ̔ʦʤʘʩʘ ʣʠʩʪ ̫ʛʽʨʯʠʮʽ ʧʨʠ ʚʥʝʢʦʨʥʝʚʦ ʾʦʙʨʦʙʮʽ ʚʦʜʥʠʤ ʨʦʟʯʠʥʦʤ ʬʫʣʝʨʝʥʽʚ  

ʪʘ ʥʘʥʦʨʦʟʯʠʥʦʤ ʥʘ ʡʦʛʦ ʦʩʥʦʚ ̔

ɺʘʨʽʘʥʪ ʥʝʢʦʨʥʝʚʦʾ ʦʙʨʦʙʢʠ 
ʉʠʨʘ ʤʘʩʘ ʨʦʩʣʠʥ 

ʛ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʢʦʥʪʨʦʣʶ, % 

ɺʦʜʘ (ʢʦʥʪʨʦʣʴ) 160,8Ñ11,3 - 

ɺʦʜʥʠʡ ʨʦʟʯʠʥ ʬʫʣʝʨʝʥʽʚ 188,4Ñ14,0* +18Ñ2,8* 

ʈʦʟʯʠʥ ʚʽʜʧʨʘʮʴʦʚʘʥʦʾ ʜʨʽʞʜʞʝʚʦʾ ʤʘʩʠ 198,7Ñ16,3* +24Ñ4,0* 

ʈʦʟʯʠʥ ʬʫʣʝʨʝʥʠ+ ʚʽʜʧʨʘʮʴʦʚʘʥʽ ʜʨʽʞʜʞʠ 240,3Ñ15,4* +49Ñ3,9* 

* - ʟʥʘʯʝʥʥʥʷ ʜʦʩʪʦʚʽʨʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʢʦʥʪʨʦʣʴʥʦʛʦ ʥʘ 5% ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʦʩʣʽʜʘʤʠ, ʧʨʦʚʝʜʝʥʠʤʠ ʚ 2018 

ʨʨ. ʥʘ ʉʫʜʠʩʣʘʚʩʢɹʦʤʫ ɻʉʋ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, 

ʧʦʢʘʟʘʥʦ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʧʨʝʧʘʨʘʪʫ çɻʫʤʽʨ-2è ʥʘ 

ʚʨʦʞʘʡʥʽʩʪʴ ʛʽʨʯʠʮʽ ʩʦʨʪʫ çʊʘʣʽʩʤʘʥè. ɺ ʩʝʨʝʜ-

ʥʴʦʤʫ ʟʘ 2 ʨʦʢʠ ʦʙʨʦʙʢʘ ʥʘʩʽʥʥʷ ʟʘʙʝʟʧʝʯʠʣʦ ʧʨʠ-

ʙʘʚʢʫ ʚʨʦʞʘʶ ʚ ʨʦʟʤʽʨʽ 6,7ʮ/ʛʘ, ʱʦ ʥʘ 31,2% ʙʽ-

ʣʴʰʝ, ʥʽʞ ʥʘ ʢʦʥʪʨʦʣʽ. ʂʨʽʤ ʪʦʛʦ, ʦʪʨʠʤʘʥʦ ʧʦʟʠʪʠ-

ʚʥʠʡ ʝʬʝʢʪ ʧʨʠ ʦʙʨʦʙʮʽ ʚʝʛʝʪʫʶʯʠʭ ʨʦʩʣʠʥ ʚ ʬʘʟʽ 

ʢʫʱʽʥʥʷ ʥʘ ʬʦʥʽ ʦʙʨʦʙʢʠ ʨʦʩʣʠʥʠ ʚ ʩʪʘʜʽʾ ʚʝʛʝʪʘʮʽʾ. 

ɿʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʟʝʨʥʘ ʩʢʣʘʣʦ 13,6 ʮ / ʛʘ ʪʘ ʥʘ 

63,2% ʧʝʨʝʚʠʱʫʚʘʣʦ ʢʦʥʪʨʦʣʴ. 

ɿʘ ʦʩʪʘʥʥʽ 2 ʨʦʢʠ ʩʝʨʝʜʥʷ ʧʨʠʙʘʚʢʘ ʚʨʦʞʘʶ ʟʝ-

ʨʥʘ ʛʽʨʯʠʮʽ ʪʝʦʨʝʪʠʯʥʦ ʤʦʛʣʘ ʩʢʣʘʩʪʠ 2,52 ʮ / ʛʘ, ʘ 

ʧʨʘʢʪʠʯʥʦ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʚ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ ʚ 

2018 ʨ ʩʢʣʘʣʘ ʥʘ ʢʽʣʴʢʘ ʚʽʜʩʦʪʢʽʚ ʙʽʣʴʰʝ. ʈʝʥʪʘʙʝ-

ʣʴʥʽʩʪʴ ʧʦ ʨʦʢʘʭ ʚ ʥʘʰʠʭ ʫʤʦʚʘʭ ʢʦʣʠʚʘʣʘʩʷ ʚʽʜ 128 

ʜʦ 150% (ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʚʝʛʝʪʫʶʯʦʾ ʩʢʣʘ-

ʜʦʚʦʾ ʨʦʩʣʠʥʠ. 

ʂʨʽʤ ʪʦʛʦ, ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 2 ʨʦʢʠ ʧʽʜʚʠʱʠʚʩʷ 

ʚʤʽʩʪ ʙʽʣʢʘ ʚ ʟʝʨʥʽ ʥʘ 1,42%  ̔ʤʘʩʘ 1000 ʟʝʨʝʥ - ʥʘ 

1,3. 

ɺʚʝʜʝʥʥʷ ʜʦ ʩʢʣʘʜʫ ʨʽʩʪʩʪʠʤʫʣʶʶʯʠʭ ʧʨʝʧʘ-

ʨʘʪʽʚ ʥʘʥʦʩʪʨʫʢʪʫʨ (ʛʽʜʨʘʪʦʚʘʥʠʭ ʬʫʣʝʨʝʥʽʚ) [8, ʩ. 

91; 9, ʩ. 250] ʪʘ ʚʽʜʭʦʜʽʚ ʜʨʽʞʜʞʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

ʥʘ ʙʘʟʽ ʰʪʘʤʫ Saccharovyces cerevisiae ʧʨʠʚʦʜʠʣʦ 

ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚʨʦʞʘʶ ʛʽʨʯʠʮʽ çʊʘʣʽʩʤʘʥè. 

ɺ ʨʦʟʨʦʙʣʝʥʦʤʫ ʨʽʩʪʩʪʠʤʫʣʶʶʯʦʤʫ ʧʨʝʧʘʨʘʪʽ 

ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʤʽʩʪʫ ʦʩʥʦʚʥʠʭ ʤʽʢ-

ʨʦʝʣʝʤʝʥʪʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʨʦʩʪʫ ʨʦʩʣʠʥ. 

ʊʘʙʣʠʮʷ 6 

ɺʤʽʩʪ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʚ̔ ʚ ʥʘʜʟʝʤʥʽʡ ʯʘʩʪʠʥ ̔ʛʽʨʯʠʮʽ ʧʨʠ ʢʦʨʥʝʚʦ ʾ 

ʪʘ ʥʝʢʦʨʥʝʚʦ ʾʧ̔ ʛʦʜʽʚʣʽ ʥʘʥʦʧʨʝʧʘʨʘʪʦʤ ʥʘ ʦʩʥʦʚ ̔ʬʫʣʝʨʝʥʽʚ 

ɺʘʨ̔ʘʥʪʠ ʜʦʩʣʽʜʽʚ 

ɺʤʽʩʪ ʨʝʯʦʚʠʥ 

ɸʟʦʪ,% 

ʘ.ʩ.ʚ. 

ʌʦʩʬʦʨ, 

% ʘ.ʩ.ʚ. 

ʂʘʣʠʡ% 

ʘ.ʩ.ʚ. 

ɸʟʦʪ ʥʝʙ̔ʣ-

ʢʦʚʠʡ, % 

ʘ.ʩ.ʚ. 

ɸʟʦʪ ʙ̔ʣʢʦ-

ʚʠʡ, % 

ʘ.ʩ.ʚ. 

ɸʤʦʥ̔ʡʥʠʡ 

ʘʟʦʪ, % ʘ.ʩ.ʚ. 

ʉʠʨʘ 

ʟʦʣʘ, % 

ʘ.ʩ.ʚ. 

ʈʦʩʣʠʥʠ (ʥʘʜʟʝʤʥʘ ʯʘʩʪʠʥʘ) ʧʨʠ ʢʦʨʥʝʚʦʤʫ ʧʽʜʞʠʚʣʝʥʥʽ  

ʈʦʟʯʠʥ ʤʘʢʨʦ- ʠ ʤ̔ʢʨʦʵʣʝ-

ʤʝʥʪʚ̔ (ʢʦʥʪʨʦʣʴ) 
1,75 0,25 4,84 0,205 1,55 0 14,18 

ʈʦʟʯʠʥ ʥʘ ʦʩʥʦʚ ̔ʬʫʣʝʨʝ-

ʥʽʚ ʪʘ ʜʨʽʞʜʞʦʚʠʭ ʚʽʜʭʦ-

ʜʽʚ 

2,0* 0,32* 5,01 0,224 1,78* 0 15,28 

ʈʦʩʣʠʥʠ (ʥʘʜʟʝʤʥʘ ʯʘʩʪʠʥʘ) ʧʨʠ ʥʝʢʦʨʝʥʝʚʦʤʫ ʧʽʜʞʠʚʣʝʥʥʽ  

ʈʦʟʯʠʥ ʤʘʢʨʦ- ʠ ʤʽʢʨʦʝʣʝ-

ʤʝʥʪʽʚ (ʢʦʥʪʨʦʣʴ) 
2,04 0,28 5,61 0,196 1,84 0 16,21 

ʈʦʟʯʠʥ ʥʘ ʦʩʥʦʚ ̔ʬʫʣʝʨʝ-

ʥʽʚ ʪʘ ʜʨʦʞʜʞʝʚʠʭ ʚʽʜʭʦ-

ʜʘʭ 

2,65* 0,40* 6,43* 0,317* 2,33* 0,049* 18,56* 

 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʚ ʨʝʛʫʣʴʦʚʘʥʠʭ ʫʤʦʚʘʭ 

ʧʦʢʘʟʘʣʠ ʟʜʘʪʥʽʩʪʴ ʨʦʟʯʠʥʫ ʟ ʬʫʣʝʨʝʥʽʚ ̔  ʚʽʜʭʦʜʘʤʠ 

ʜʨʽʞʜʞʦʚʦʾ ʙʽʦʤʘʩʠ ʚ ʧʝʚʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʢʦʥʮʝʥʪʨʘ-

ʮʽʡ ʥʘʜʘʚʘʪʠ ʧʦʟʠʪʠʚʥʠʡ ʨʽʩʪʩʪʠʤʫʣʶʶʯʠʡ  ̔ʘʥʪʠ-

ʩʪʨʝʩʦʚʠʡ ʝʬʝʢʪ ʥʘ ʨʦʩʣʠʥʠ. ʇʨʠʯʠʥʘʤʠ ʧʦʣʽʧ-

ʰʝʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʨʦʩʣʠʥ  ̔ʧʽʜʚʠʱʝʥʥʷ ʾʭ 

ʩʪʽʡʢʦʩʪʽ ʜʦ ʜʽʾ ʦʢʠʩʥʦʛʦ ʩʪʨʝʩʫ ʧʽʜ ʚʧʣʠʚʦʤ ʨʦʟʨʦ-

ʙʣʝʥʦʛʦ ʥʘʥʦʩʢʣʘʜʫ  ̒ʘʢʪʠʚʽʟʘʮʽʷ ʧʨʦʮʝʩʽʚ ʦʙʤʽʥʫ, 

ʤʝʪʘʙʦʣʽʟʤʫ, ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʟʙʽʣʴʰʝʥʥʷ ʥʘʜʭʦ-

ʜʞʝʥʥʷ ʚ ʨʦʩʣʠʥʠ ʥʝʦʙʭʽʜʥʠʭ ʤʘʢʨʦ-  ̔ʤʽʢʨʦʝʣʝʤʝ-

ʥʪʽʚ, 

ʢʦʪʨʽ ʚ ʜʦʩʪʘʪʥʽʡ ʢʽʣʴʢʦʩʪʽ ʤʽʩʪʷʪʴʩʷ ʫ ʚʽʜʭʦ-

ʜʘʭ ʜʨʽʞʜʞʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴ-

ʪʘʪʠ ʜʘʶʪʴ ʧʽʜʩʪʘʚʫ ʨʦʟʛʣʷʜʘʪʠ ʥʘʥʦʨʦʟʯʠʥ ʛʽʜʨʘ-

ʪʦʚʘʥʠʭ ʬʫʣʝʨʝʥʽʚ ʚ ʩʫʢʫʧʥʦʩʪʽ ʟ ʚʽʜʭʦʜʘʤʠ ʜʨʽʞ-

ʜʞʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ̫ ʢ ʧʝʨʩʧʝʢʪʠʚʥʝ ʜʞʝʨʝʣʦ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʩʫʯʘʩʥʠʭ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʢʦʤʧʣʝʢʩʥʦʾ ʜʽʾ ʟ ʤʝʪʦʶ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷ ʾʭ ʚ ʨʦʩʣʠʥʥʠʮʪʚʽ. 

ɺʠʩʥʦʚʢʠ: 

1. ɼʦʩʣʽʜʞʝʥʘ ʙʽʦʣʦʛʽʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʢʦʤʧʣʝʢʩ-

ʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʦʩʥʦʚʽ ʛʫʤʘʪʽʚ, ɦ ʦ ʤʽʩʪʠʪʴ ʚ ̫ ʢʦ-

ʩʪʽ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʜʦʤʽʰʦʢ ʚʦʜʥʠʡ ʨʦʟʯʠʥ ʚʽ-

ʜʭʦʜʽʚ ʜʨʽʞʜʞʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ Saccharovyces 

cerevisiae ̔  ʨʦʟʯʠʥ ʛʽʜʨʘʪʦʚʘʥʠʭ ʬʫʣʝʨʝʥʽʚ ( çɻʫʤʽʨ-

2è) ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ  ̔ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ ʥʘ ʥʘʩʽʥʥʽ ʛʽ-

ʨʯʠʮʽ ʩʦʨʪʫ çʊʘʣʽʩʤʘʥè. 

2. ɼʦʩʣʽʜʞʝʥʥʷ ʥʦʚʠʭ ʨʽʩʪʩʪʠʤʫʣʶʶʯʠʭ ʧʨʝ-

ʧʘʨʘʪʽʚ ʧʨʦʚʝʜʝʥʦ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʦʟʯʠʥʘʤʠ çɺʠʤ-

ʧʝʣè ʪʘ çɹʘʡʢʘʣè. ʂʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦ ʨʽʩʪʩʪʠʤʫ-

ʣʶʶʯʦʤʫ ʝʬʝʢʪʫ ʚʩʪʘʥʦʚʣʝʥʽ ʧʨʠ ʜʽʾ ʥʘ ʥʘʩʽʥʥʷ ʛʽ-

ʨʯʠʮʽ ʩʦʨʪʫ çʊʘʣʽʩʤʘʥè ʧʨʝʧʘʨʘʪʫ çɻʫʤʽʨ-2è. 
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Abstract 

The point of zero charge of bentonite clay of Ukrainian origin was determined. It was detected, that bentonite 

clays have ability to ion exchange. Changing of surface charge indicates about potentially possibility of bentonite 

clays to anion and cation exchange and also regeneration. 
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Introduction  

Bentonite is clay with a seventy percent content of 

montmorillonite, that is, a highly dispersed layered alu-

minosilicate. Its main feature is the chemical-crystal-

line structure, which is caused by the presence of ion-

exchange cations on the bentonite surface, which deter-

mines its physical and chemical properties as a mineral. 

The negative charge of this mineral is in excess; 

therefore, it compensates for the exchange of cations in 

the interlayer space of montmorillonite, thereby indi-

cating a high hydrophilicity of the presented bentonite. 

When bentonite is lowered into an aqueous solution, 

water penetrates through the interlayer space of mont-

morillonite, which causes hydration of the latter, which 

results in swelling. With further dilution, bentonite is 

able to form a viscous suspension in which thixotropic 

properties are pronounced. In addition, montmorillo-

nite has a fairly high adsorption property. 

Due to all of the above listed properties, bentonite 

is widely used as a gelling agent or a filtration reducer 

in the preparation of a solution for mixing plants during 

well drilling. It is also used as the main material that 

binds foundry molding compounds, and, of course, as 

adsorption and waterproofing material. 

Bentonite with the main cationic exchange of Na+, 

has the name of alkaline or sodium bentonite. Also, 

with calcium bentonite, if  calcium prevails. 

In wildlife, more often than others, it is calcium 

bentonite that can be found. But this can easily be fixed 

by converting calcium bentonite, using sodium salts, to 

sodium bentonite. This process is called activation, and 

converted bentonite is called activated. Any clay con-

taining more than seventy percent of montmorillonite, 

or any other mineral from the smectite group, is re-

ferred to as bentonoids, or to bentonite-like clays. 

It is known that many geochemical processes ï re-

moval of contaminants from groundwater, rock for-

mation, change in soil composition - include adsorption 

processes at the mineral / water interface. Processes 

such as adsorption on the surface of proton minerals, 

organic substances, and metal cations also affect the 

surface charge [2]. Thus, to explain the sorption mech-

anism of substances of various nature on the surface. 

This mineral requires quantitative information about 

the characteristics of the surface charge on clay. Clays 

of various deposits have their own physical-chemical 

features that directly affects the value of the point of 

zero charge (PZC). 

The point of zero charge is the pH value at which 

the total net charge of the particle surface is 0. The pH 

value of PZC is a very important electrochemical char-

acteristic of minerals. If  the pH of the surrounding so-

lution will  exceed PZC, then the mineral will  be able to 

absorb mainly cations. 

https://web.archive.org/web/20060116232353/http:/journal.issep.rssi.ru/articles/pdf/0108_030.pdf
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9_%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B6%D1%83%D1%80%D0%BD%D0%B0%D0%BB
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9_%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B6%D1%83%D1%80%D0%BD%D0%B0%D0%BB
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If  the pH of the solution is lower than pH of PZC, 

the mineral absorbs predominantly anions. The pres-

ence in the composition of the solid phase of the soil of 

minerals with different pH of PZC values significantly 

affects the processes of absorption and desorption of 

chemical elements present in soil solutions in cationic 

and anionic forms [3-5]. 

So, the purpose of this work was to determine PZC 

of bentonite samples to find point of pH, when the sur-

face of bentonite changes its charge. 

Materials and methods 

Following materials and reactants have been used 

in this research: 

- bentonite clay of Ukrainian origin (specially 

prepared as described below); 

- water solution of NaCl of different concentra-

tions (0,1 M; 0,01 M; 0,001 M) as background solu-

tions. 

The samples of bentonite clays pre-treated by dry-

ing at 110 ÁC during 2 hours. 

For the determination of PZC 100 ml of NaCl so-

lution was poured into a glass with a capacity of ben-

tonite 5 g. So, in this part of the research values of ionic 

strength were changed (0,1 M; 0,01 M; 0,001 M). So-

lutions with samples were left for 1 day. Then potenti-

ometric titration was charged using fixed-channel solu-

tions of sodium hydroxide and hydrochloric acid. 

Results and discussion 

Tables 1 illustrate the data, obtained for back-

ground solutions (NaCl) of the concentration 0,1 M; 

0,01 M; 0,001 M respectively. 

Table 1 

The result of potentiometric titration  at different  concentrations of background solutions of NaCl 

Bentonite + 0,1 M NaCl (pH) Bentonite + 0,01 M NaCl (pH) Bentonite + 0,001 M NaCl (pH) 

HCl  NaOH HCl NaOH HCl NaOH 

1 2 3 4 5 6 

6,63 6,53 5,61 6,07 5,4 5,44 

3,65 9,17 3,42 8,52 3,24 7,9 

2,88 10,15 2,89 10,14 2,88 9,27 

2,58 11,44 2,65 10,82 2,64 10,55 

2,33 11,61 2,52 11,29 2,51 11,03 

2,2 11,81 2,4 11,58 2,42 11,38 

2,13 11,85 2,31 11,7 2,34 11,57 

1,95 11,86 2,26 11,82 2,27 11,69 

1,9 11,87 2,19 11,87 2,21 11,7 

1,84 11,92 2,14 11,97 2,1 11,8 

1,8 11,98 2,09 12,05 2,08 11,91 

1,76 12,01 2,05 12,1 2,08 11,95 

1,75 12,06 2,02 12,12 1,97 12 

1,69 12,11 1,99 12,17 1,97 12,03 

1,93 12,14 1,96 12,14 1,97 12,04 

1,9 12,18 1,93 12,21 2 12,11 

1,87 12,2 1,9 12,28 1,99 12,14 

1,85 12,23 1,88 12,28 1,97 12,16 

1,82 12,29 1,86 12,3 1,94 12,16 

1,78 12,29 1,84 12,39 1,9 12,2 

1,75 12,29 1,81 12,4 1,85 12,23 

As can be seen from table 1, the closest values of 

pH (2,88) for cases of background solutions of NaCl 

(0,1 M; 0,01 M; 0,001 M) were found. So, surface 

charge change for bentonites occurs at pH 2,88. We be-

lieve, that at pH less than 2,88 (cation exchanger) the 

charge of bentoniteôs surface is positive, at pH more 

than 2,88 ï negative (anion exchanger). 

Pic. 1 shows graphic interpretation of the data 

from table 1. 
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Pic. 1 Graphic interpretation of the determination of point of zero charge 

 

Conclusions 

Data, presented in this investigation, allow to 

make following conclusions: 

- bentonites are sorption materials having a pre-

disposition to ion exchange; 

- changing the charge of bentoniteôs surface (at 

pH 2,88) indicates about presence of cation or anion ex-

change properties, depending on pH value; 

- the material of this investigation can be used 

for further researches of regeneration ability of benton-

ite clays ï cheap and perspective sorption and ion ex-

change material. 
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Abstract 

The article presents the correlation of local stratigraphic units and biostratigraphic zones, identified only in 

the Upper Devonian deposits of the Transcaucasus, with synchronous units of Western Europe and other regions 

of Eurasia. 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʩʪʥʳʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠ ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ 

ʟʦʥ, ʚʳʜʝʣʝʥʥʳʭ ʪʦʣʴʢʦ ʚ ʚʝʨʭʥʝʜʝʚʦʥʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ɿʘʢʘʚʢʘʟʴʷ, ʩ ʩʠʥʭʨʦʥʥʳʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ɿʘ-

ʧʘʜʥʦʡ ɽʚʨʦʧʳ ʠ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ ɽʚʨʘʟʠʠ. 

 

Keywords: section, sediments, suite, zone, stage, fauna, horizon, biostratigraphic zones, subformation. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʟʨʝʟ, ʦʪʣʦʞʝʥʠʷ, ʩʚʠʪʘ, ʟʦʥʘ, ̫ ʨʫʩ, ʬʘʫʥʘ, ʛʦʨʠʟʦʥʪ, ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠe ʟʦʥʳ, 

ʧʦʜʩʚʠʪʘ. 

 

ɼʝʚʦʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʚ ʖʞʥʦʤ ɿʘʢʘʚʢʘʟʴʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʦʛʨʘʥʠʯʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ - ʥʘ 

ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʅʘʭʯʳʚʘʥʩʢʦʡ ɸʈ, ʥʦ ʟʜʝʩʴ ʦʥʠ 

ʧʦʣʴʟʫʶʪʩʷ ʰʠʨʦʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʠ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʚʩʝʤʠ ʪʨʝʤʷ ʭʦʨʦʰʦ ʬʘʫʥʠʩʪʠʯʝʩʢʠ ʦʭʘ-

ʨʘʢʪʝʨʠʟʦʚʘʥʥʳʤʠ ʦʪʜʝʣʘʤʠ. ʇʨʠʯʝʤ, ʝʩʣʠ ʥʠʞʥʝ- 

ʠ ʩʨʝʜʥʝʜʝʚʦʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʪʦʣʴʢʦ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʅʘʭʯʳʚʘʥʩʢʦʡ 

ɸʈ, ʪʦ ʚʝʨʭʥʝʜʝʚʦʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʨʘʟʚʠʪʳ ʪʘʢʞʝ 

ʠ ʥʘ ʧʨʠʣʝʛʘʶʱʠʭ ʩʶʜʘ ʨʘʡʦʥʘʭ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʘʥʘ ʩʭʝʤʘ ʟʦʥʘʣʴʥʦʛʦ ʨʘʩʯʣʝʥʝʥʠʷ 

ʜʝʚʦʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʨʘʟʚʠʪʳʭ ʚ ʵʪʠʭ ʨʘʡʦʥʘʭ ʩ 

ʚʳʜʝʣʝʥʠʝʤ 16 ʤʝʩʪʥʳʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʧʦʜ-

ʨʘʟʜʝʣʝʥʠʡ (ʩʚʠʪʳ) ʠ 20 ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ 

ʟʦʥ. 

ɹʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʟʦʥʳ, ʩʚʠʪʳ ʠ ʧʦʜ-

ʩʚʠʪʳ, ʚʳʜʝʣʝʥʥʳʝ ʚ ʜʝʚʦʥʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ʅʘʭ-

ʯʳʚʘʥʩʢʦʡ ɸʚʪʦʥʦʤʥʦʡ ʈʝʩʧʫʙʣʠʢʠ ʠ ʧʨʠʣʝʛʘʶ-

ʱʠʭ ʨʘʡʦʥʦʚ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʟʫʯʝʥʠʷ ʚʩʝʛʦ ʢʦʤ-

ʧʣʝʢʩʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, 

ʙʨʘʭʠʦʧʦʜ ʠ ʢʦʥʦʜʦʥʪʦʚ, ʤʦʞʥʦ ʩʦʧʦʩʪʘʚʠʪʴ ʩ ʩʠʥ-

ʭʨʦʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʪʠʧʦʚʳʭ ʨʘʟʨʝʟʦʚ ɿʘʧʘʜ-

ʥʦʡ ɽʚʨʦʧʳ (ɸʨʜʝʥʥ ʠ ʕʡʬʝʣʴʩʢʠʭ ʛʦʨ) ʠ ʤʥʦʛʠʭ 

ʨʝʛʠʦʥʦʚ ɽʚʨʘʟʠʠ ʠ ʜʨ. ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʫʶ ʫʜʘ-

ʣʝʥʥʦʩʪʴ ʙʦʣʴʰʠʥʩʪʚʘ ɻ ʪʠʭ ʨʝʛʠʦʥʦʚ ʦʪ ɿʘʢʘʚʢʘʟʴʷ, 

ʙʣʘʛʦʜʘʨʷ ʦʙʱʠʤ ʠ ʭʘʨʘʢʪʝʨʥʳʤ ʚʠʜʘʤ ʙʨʘʭʠʦʧʦʜ 

ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʜʨʫʛʠʭ ʛʨʫʧʧ ʬʘʫʥʳ, ʧʦʯʪʠ ʚʩʝ 

ʤʝʩʪʥʳʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʜʝʚʦʥʘ, - ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʚʝʨʭʥʝʛʦ ʜʝʚʦʥʘ ɿʘʢʘʚʢʘʟʴʷ, - ʢʦʨʨʝʣʠʨʫʶʪʩʷ ʩ ʩʠʥ-

ʭʨʦʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʚ ʵʪʠʭ 

ʨʝʛʠʦʥʘʭ. 

ʌʘʤʝʥʩʢʠʡ ̫ ʨʫʩ ʚ ʨʘʟʨʝʟʘʭ ʜʝʚʦʥʘ ɿʘʢʘʚʢʘʟʴʷ 

ʧʨʝʜʩʪʘʚʣʝʥ ʰʝʩʪʴʶ ʤʝʩʪʥʳʤʠ ʩʚʠʪʘʤʠ: ʥʦʨʘʚʘʥʢ-

ʩʢʦʡ, ʵʨʪʠʯʩʢʦʡ, ʢʘʜʨʣʠʥʩʢʦʡ, ʰʘʤʘʤʠʜʟʦʨʩʢʦʡ, 

ʛʦʨʪʫʥʩʢʦʡ ʠ ʘʨʰʘʢʠʘʭʙʶʨʩʢʦʡ; ʢʘʞʜʦʤʫ ʧʦʜʲ-

ʷʨʫʩʫ, ʧʨʠ ʪʨʝʭʯʣʝʥʥʦʤ ʨʘʩʯʣʝʥʝʥʠʠ ʷʨʫʩʘ, ʩʦʦʪ-

ʚʝʪʩʪʚʫʝʪ ʧʦ ʜʚʝ ʩʚʠʪʳ. 

ʅʦʨʘʚʘʥʢʩʢʘʷ ʩʚʠʪʘ, ʦʪʥʦʩʷʱʘʷʩʷ ʢ ʥʠʟʘʤ 

ʥʠʞʥʝʬʘʤʝʥʩʢʦʛʦ ʧʦʜʲʷʨʫʩʘ ʚ ʥʝʧʨʝʨʳʚʥʳʭ ʨʘʟʨʝ-

ʟʘʭ ʚʝʨʭʥʝʛʦ ʜʝʚʦʥʘ ɿʘʢʘʚʢʘʟʴʷ, ʚʳʜʝʣʝʥʘ ʚ ʦʙʲʝʤʝ 

ʙʨʘʭʠʦʧʦʜʦʚʦʡ ʟʦʥʳ Mesoplica meisteri. ʉʪʨʘʪʦʪʠʧ 

ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ɸʤʘʛʫ-ɻʥʠʰʠʢʩʢʦʡ ʘʥʪʠʢʣʠ-

ʥʘʣʠ ʚ ʫʱʝʣʴʝ ʨ.ɻʥʠʰʠʢ, ʧʦʜ ʤʦʥʘʩʪʳʨʝʤ ʅʦʨʘ-

ʚʘʥʢ (ɸʨʤʝʥʠʷ). ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʧʦ-

ʷʚʣʝʥʠʶ ʚ ʨʘʟʨʝʟʝ ʚʠʜʘ-ʠʥʜʝʢʩʘ, Cyrtospirifer asiat-

icus Brice (=C. archiaci Murch., sensu Verneuil, 1845) 

ʠ ʜʨʫʛʠʭ ʩʦʧʨʦʚʦʞʜʘʶʱʠʭ ʚʠʜʦʚ. 

ʂʨʦʤʝ ʩʪʨʘʪʦʪʠʧʠʯʝʩʢʦʛʦ ʨʘʟʨʝʟʘ, ʦʪʣʦʞʝʥʠʷ 

ʥʦʨʘʚʘʥʢʩʢʦʡ ʩʚʠʪʳ ʦʙʥʘʞʘʶʪʩʷ ʚ ʕʨʪʠʯʩʢʦʤ ʠ 

ʗʡʜʞʠʥʩʢʦʤ (ʧʘʨʘʩʪʨʘʪʦʪʠʧ) ʨʘʟʨʝʟʘʭ ʠ ʚ ʥʠʟʦʚʴʝ 

ɹʘʛʘʨʩʳʭ-ɼʝʨʝʩʠ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʤʦʱʥʳʤʠ, ʩʚʝʪ-

ʣʳʤʠ, ʯʘʩʪʦ ʩʘʭʘʨʦʚʠʜʥʳʤʠ ʢʚʘʨʮʠʪʘʤʠ ʠ ʯʝʨ-

ʥʳʤʠ, ʙʫʨʦʚʘʪʦ-ʯʝʨʥʳʤʠ ʛʣʠʥʠʩʪʳʤʠ ʩʣʘʥʮʘʤʠ, 

ʚʢʣʶʯʘʶʱʠʤʠ ʚ ʩʝʙʷ ʧʣʘʩʪʳ ʠ ʧʨʦʧʣʘʩʪʢʠ ʪʝʤʥʦ-

ʩʝʨʳʭ, ʧʝʩʯʘʥʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʩʚʝʪʣʦ-ʛʦʣʫʙʦ-

ʚʘʪʳʭ ʘʣʝʚʨʦʣʠʪʦʚ. ʄʦʱʥʦʩʪʴ ʩʚʠʪʳ ʢʦʣʝʙʣʝʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ 60-151,5 ʤ; ʤʘʢʩʠʤʫʤʘ ʦʥʘ ʜʦʩʪʠʛʘʝʪ ʚ 

ʗʡʜʞʠʥʩʢʦʤ ʨʘʟʨʝʟʝ, ʘ ʤʠʥʠʤʫʤʘ - ʚ ʨʘʡʦʥʝ ɹʘʛʘʨ-

ʩʳʭ-ɼʝʨʝʩʠ. 

ʀʟʚʝʩʪʥʷʢʠ ʥʝʨʝʜʢʦ ʩʦʜʝʨʞʘʪ ʦʨʛʘʥʠʯʝʩʢʠʝ 

ʦʩʪʘʪʢʠ: ʙʨʘʭʠʦʧʦʜʳ, ʬʦʨʘʤʠʥʠʬʝʨʳ, ʢʦʥʦʜʦʥʪʳ, 

ʚʦʜʦʨʦʩʣʠ ʠ ʜʨ. 
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ɺ ʦʪʣʦʞʝʥʠʷʭ ʥʦʨʘʚʘʥʢʩʢʦʡ ʩʚʠʪʳ ʚʩʪʨʝʯʝʥʳ 

10 ʚʠʜʦʚ ʠ ʧʦʜʚʠʜʦʚ ʙʨʘʭʠʦʧʦʜ (ʩʤ.ʪʘʙʣ.): Meso-

plica meisteri (Peetz), M.tasadyrica (Nal.), M.kayseri 

Khalfin, Ripidiorhynchus griasica Nal., Cyrtospirifer 

asiaticus Brice, Tenticospirifer cf.tenticulum (Vern., 

sensu Tien,1938) ʠ ʜʨ.; ʠʟ ʥʠʭ 8 ʚʠʜʦʚ ʧʦʷʚʣʷʶʪʩʷ ʚ 

ʩʘʤʦʡ ʥʦʨʘʚʘʥʢʩʢʦʡ ʩʚʠʪʝ. 

ʀʟ ɻ ʪʠʭ ʙʨʘʭʠʦʧʦʜ, Mesoplica meisteri ̫ ʚʣʷʝʪʩʷ 

ʨʫʢʦʚʦʜʷʱʝʡ ʬʦʨʤʦʡ ʜʣʷ ʤʝʡʩʪʝʨʝʚʩʢʠʭ ʩʣʦʝʚ 

ʥʠʞʥʝʛʦ ʬʘʤʝʥʘ ʂʘʟʘʭʩʪʘʥʘ. M.tasadyrica ʦʧʠʩʘʥʘ 

ɼ.ɺ.ʅʘʣʠʚʢʠʥʳʤ (1937) ʠʟ ʚʝʨʭʦʚ ʤʝʡʩʪʝʨʝʚʩʢʠʭ 

ʩʣʦʝʚ ʂʘʟʘʭʩʪʘʥʘ. Ripidiorhynchus griasica ʷʚʣʷʝʪʩʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʠ ʨʫʢʦʚʦʜʷʱʝʡ ʬʦʨʤʦʡ ʜʣʷ 

ʝʣʝʮʢʠʭ ʩʣʦʝʚ (ʥʠʞʥʠʡ ʬʘʤʝʥ) ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʠ 

ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ ʈʫʩʩʢʦʡ ʧʣʘʪʬʦʨʤʳ. Cyr-

tospirifer asiaticus ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʭʘʨʘʢʪʝʨʥʳʭ, 

ʨʫʢʦʚʦʜʷʱʠʭ ʬʦʨʤ ʜʣʷ ʥʠʟʦʚ ʬʘʤʝʥʩʢʦʛʦ ʷʨʫʩʘ. 

Tenticospirifer tenticulum ʧʨʦʠʩʭʦʜʠʪ ʠʟ ʙʫʨʝʛʩʢʠʭ 

ʩʣʦʝʚ ʋʨʘʣʘ ʠ ʪ.ʜ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʯʪʠ ʚʩʝ ʚʠʜʳ ʙʨʘʭʠʦʧʦʜ 

ʚʩʪʨʝʯʝʥʥʳʭ ʚ ʥʦʨʘʚʘʥʢʩʢʦʡ ʩʚʠʪʝ ɿʘʢʘʚʢʘʟʴʷ ʜʘʪʠ-

ʨʫʶʪ ʝʝ ʚʦʟʨʘʩʪ, ʢʘʢ ʨʘʥʥʝʬʘʤʝʥʩʢʠʡ. 

ɺ ʦʪʣʦʞʝʥʠʷʭ ʥʦʨʘʚʘʥʢʩʢʦʡ ʩʚʠʪʳ ʦʧʨʝʜʝ-

ʣʝʥʳ 13 ʚʠʜʦʚ ʠ ʧʦʜʚʠʜʦʚ ʢʦʥʦʜʦʥʪʦʚ (ʦʧʨ.ɺ.ɻ.ʍʘ-

ʣʳʤʙʘʜʞʠ): Icriodus cornudus Sannem, I.alternatus 

(Br.et Mehl,), I.subterminus Joung. Polygnathus aff.de-

sorosus Stauffer, Pol.sagittalis Khalym.sp.nov., 

Pol.szulcewskii Matysa, Pol.procetus Br.et Mehl. ʠ ʜʨ. 

ɸʥʘʣʠʟʠʨʫʷ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʡ ʢʦʥʦʜʦʥʪʦʚʳʡ 

ʢʦʤʧʣʝʢʩ, ɺ.ɻ.ʍʘʣʳʤʙʘʜʞʘ (1979/5) ʟʘʢʣʶʯʘʝʪ, ʯʪʦ 

ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ Pol.streeli, ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʚʠʜʳ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʳ ʯʘʱʝ ʚʩʝʛʦ ʚ ʥʠʟʘʭ ʬʘʤʝʥʩʢʦʛʦ ʷʨʫʩʘ. 

ɺ ʮʝʣʦʤ ɺ.ɻ.ʍʘʣʳʤʙʘʜʞʘ ʩʯʠʪʘʝʪ, ʯʪʦ ʥʦʨʘʚʘʥʢ-

ʩʢʘʷ ʩʚʠʪʘ, ʚʦʟʤʦʞʥʦ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʥʦʜʦʥʪʦʚʦʡ 

ʟʦʥʝ Palmatolepis triangularis. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʦʨʘʚʘʥʢʩʢʘʷ ʩʚʠʪʘ ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ: ʟʘʜʦʥʩʢʦʤʫ ʛʦʨʠʟʦʥʪʫ ʈʫʩʩʢʦʡ ʧʣʘʪʬʦʨʤʳ, 

ʥʠʞʥʝʡ ʯʘʩʪʠ ʠʞʝʤʩʢʦʡ ʩʚʠʪʳ ʖʞʥʦʛʦ ʊʠʤʘʥʘ, 

ʠʦʥʠʰʩʢʦʡ ʩʚʠʪʝ ʃʠʪʚʳ, ʤʘʢʘʨʦʚʩʢʦʤʫ ʛʦʨʠʟʦʥʪʫ 

ʟʘʧʘʜʥʦʛʦ ʩʢʣʦʥʘ ʖʞʥʦʛʦ ʠ ʉʨʝʜʥʝʛʦ ʋʨʘʣʘ, ʢʦʛʦ-

ʣʳʩʘʡʩʢʦʤʫ ʛʦʨʠʟʦʥʪʫ ʉʨʝʜʥʝʛʦ ʊʷʥʴ-ʐʘʥʷ, ʤʝʡʩ-

ʪʝʨʝʚʩʢʠʤ ʩʣʦʷʤ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʠ 

ʠʭ ʘʥʘʣʦʛʘʤ ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ.  

ɺ ɹʝʣʴʛʠʠ, ʚʦʟʤʦʞʥʦ, ʥʦʨʘʚʘʥʢʩʢʦʡ ʩʚʠʪʝ ʩʦ-

ʦʪʚʝʪʩʪʚʫʝʪ ʥʠʞʥʷʷ ʯʘʩʪʴ ʩʣʦʝʚ ʉʝʥʟʝʡʣ (Fa1a). ɺ 

ʈʝʡʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩ ʥʦʨʘʚʘʥʢʩʢʦʡ ʩʚʠʪʦʡ ɿʘʢʘʚʢʘ-

ʟʴʷ ʩʣʝʜʫʝʪ ʩʦʧʦʩʪʘʚʠʪʴ ʥʠʞʥʶʶ ʯʘʩʪʴ ʩʚʠʪʳ ʅʝʭ-

ʜʝʥ. ɺ ɸʬʛʘʥʠʩʪʘʥʝ ʩ ʥʦʨʘʚʘʥʢʩʢʦʡ ʩʚʠʪʦʡ ʤʦʞʥʦ 

ʢʦʨʨʝʣʠʨʦʚʘʪʴ ʥʠʞʥʶʶ ʯʘʩʪʴ, ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ, 9-

ʦʡ ʟʦʥʳ ʩ Cyrtospirifer asiaticus (ʧʦ D.Brice, 1977). 

ʕʨʪʠʯʩʢʘʷ ʩʚʠʪʘ ʧʨʠʥʠʤʘʝʪʩʷ ʚ ʦʙʲʝʤʝ ʙʨʘ-

ʭʠʦʧʦʜʦʚʦʡ ʟʦʥʳ Cyrtiopsis orbelianus - Cyrtiopsis 

davidsoni famenniana. ʉʪʨʘʪʦʪʠʧ ʩʚʠʪʳ ʥʘʭʦʜʠʪʩʷ 

ʚ ʙʘʩʩʝʡʥʝ ʨ.ɺʦʩʪʦʯʥʳʡ ɸʨʧʘʯʘʡ, ʚʜʦʣʴ ʝʝ ʣʝʚʦʛʦ 

ʙʝʨʝʛʘ, ʫ ʨʘʟʚʘʣʠʥ ʩʝʣ.ʕʨʪʠʯ. ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʫʩʪʘ-

ʥʘʚʣʠʚʘʝʪʩʷ ʧʦ ʧʦʷʚʣʝʥʠʶ ʚ ʨʘʟʨʝʟʝ ʚʠʜʦʚ-ʠʥʜʝʢ-

ʩʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʟʦʥʳ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʦ-

ʧʫʪʩʪʚʫʶʱʝʛʦ ʢʦʤʧʣʝʢʩʘ ʙʨʘʭʠʦʧʦʜ: Ptychomale-

toechia omaliusi (Goss.), Centrorhynchus baitalensis 

Reed ʠ ʜʨ. ʆʪʣʦʞʝʥʠʷ ɻ ʨʪʠʯʩʢʦʡ ʩʚʠʪʳ ʦʙʥʘʞʘʶʪʩʷ 

ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ɺʦʩʪʦʯʥʳʡ ɸʨʧʘʯʘʡ - ʚ ʕʨʪʠʯʩʢʦʤ 

(ʩʪʨʘʪʦʪʠʧ) ʠ ʗʡʜʞʠʥʩʢʦʤ (ʧʘʨʘʩʪʨʘʪʦʪʠʧ) ʨʘʟʨʝ-

ʟʘʭ, ʘ ʪʘʢʞʝ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʫʱʝʣʴʷ ʐʘʤʘʤʠʜʟʦʨ. 

ʃʠʪʦʣʦʛʠʯʝʩʢʠ ʦʪʣʦʞʝʥʠʷ ʵʨʪʠʯʩʢʦʡ ʩʚʠʪʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʟʚʝʩʪʥʷʢʘʤʠ, ʢʚʘʨʮʠʪʘʤʠ ʠ ʯʝʨ-

ʥʳʤʠ, ʙʫʨʦʚʘʪʦ-ʯʝʨʥʳʤʠ ʛʣʠʥʠʩʪʳʤʠ ʩʣʘʥʮʘʤʠ. 

ʄʦʱʥʦʩʪʴ ʩʚʠʪʳ ʚ ʩʪʨʘʪʦʪʠʧʠʯʝʩʢʦʤ ʕʨʪʠʯʩʢʦʤ 

ʨʘʟʨʝʟʝ ʩʦʩʪʘʚʣʷʝʪ 82,5 ʤ, ʘ ʥʘʠʙʦʣʴʰʫʶ ʤʦʱʥʦʩʪʴ 

ʦʥʘ ʠʤʝʝʪ ʚ ʗʡʜʞʠʥʩʢʦʤ ʨʘʟʨʝʟʝ - 256 ʤ. 

ʇʣʘʩʪʳ ʠ ʧʨʦʧʣʘʩʪʢʠ ʠʟʚʝʩʪʥʷʢʦʚ, ʦʩʦʙʝʥʥʦ 

ʧʝʩʯʘʥʠʩʪʳʭ, ʩʦʜʝʨʞʘʪ ʚʝʩʴʤʘ ʙʦʛʘʪʫʶ ʬʘʫʥʫ, ʧʨʝ-

ʦʙʣʘʜʘʶʱʠʤʠ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʙʨʘʭʠʦʧʦʜʳ. ɺ 

ʩʚʠʪʝ ʫʯʘʩʪʚʫʶʪ ʥʝʩʢʦʣʴʢʦ ʧʣʘʩʪʦʚ ʠ ʧʨʦʧʣʘʩʪʢʦʚ, 

ʩʦʩʪʦʷʱʠʭ ʮʝʣʠʢʦʤ ʠʟ ʠʟʚʝʩʪʢʦʚʠʩʪʳʭ ʚʦʜʦʨʦʩʣʝʡ. 

ɺ ʵʨʪʠʯʩʢʦʡ ʩʚʠʪʝ ʫʯʘʩʪʚʫʶʪ 57 ʚʠʜʦʚ ʠ ʧʦʜ-

ʚʠʜʦʚ ʙʨʘʭʠʦʧʦʜ (ʩʤ.ʩʭʝʤʫ): Schuchertella 

chemungensis Conrad, Productella chitralensis Reed, 

Pr.lachrymosa Hall, Mesoplica tasadyryrica (Nal.), 

Praewaagenoconcha speciosa (Hall), Pareliana Mºell., 

Ripidiorhynchus ferguensis (Goss.), Ptychomalotoe-

chia omaliusi (Goss.), P.depradi (Mansuy), P.turanica 

(Roman.), P.charakensis Brice, Centrorhynchus 

letiensis (Goss.), C.baitalensis (Reed), Eoparophorhyn-

chus triaqualis (Goss.), Paryphorhynchus cf.fatima 

Hal., Pugnoides nana Martynova, Yunnanella synpli-

cata Grabau, Camarotoechia ex gr.sobrina Stainb., Cyr-

tospirifer verneuili yunnanensis (Mansuy), C.whitneyi 

(Hall), Cyrtiopsis orbelianus (Abich.), C.davidsoni 

famenniana Paeck., Athyris gurdoni (Reed) ʠ ʜʨ. ʀʟ 

ʵʪʦʛʦ ʢʦʤʧʣʝʢʩʘ 42 ʚʠʜʘ ʠ ʧʦʜʚʠʜʘ ʧʦʷʚʣʷʶʪʩʷ ʚ ʩʘ-

ʤʦʡ ʵʨʪʠʯʩʢʦʡ ʩʚʠʪʝ. 

ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʚʠʜʦʚ ʠʟ ʵʪʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʠʟʚʝʩʪʥʳ ʠʟ ʬʘʤʝʥʩʢʦʛʦ ̫ ʨʫʩʘ ɽʚʨʘʟʠʠ ʠ 

ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ, ʧʨʠʯʝʤ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʦʥʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʥʠʞʥʝʤ ʬʘʤʝʥʝ ʠ ʚʳʰʝʧʨʠʚʝ-

ʜʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʙʨʘʭʠʦʧʦʜ ʦʧʨʝʜʝʣʷʝʪ ʨʘʥ-

ʥʝʬʘʤʝʥʩʢʠʡ ʚʦʟʨʘʩʪ ʵʨʪʠʯʩʢʦʡ ʩʚʠʪʳ ɿʘʢʘʚʢʘʟʴʷ. 

ʅʘʧʨʠʤʝʨ, Schuchertella chemungensis ʚ ʉʝʚʝʨʥʦʡ 

ɸʤʝʨʠʢʝ ʧʨʦʠʩʭʦʜʠʪ ʠʟ ʩʣʦʝʚ Chemung ʚʝʨʭʥʝʛʦ 

ʜʝʚʦʥʘ. ɺ ʂʘʟʘʭʩʪʘʥʝ ɻ ʪʦʪ ʚʠʜ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʤʝʡ-

ʩʪʝʨʝʚʩʢʠʭ ʩʣʦʷʭ ʥʠʞʥʝʛʦ ʬʘʤʝʥʘ ʠ ʪ.ʜ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʨʪʠʯʩʢʫʶ ʩʚʠʪʫ, ʥʘ ʦʩʥʦʚʝ 

ʙʦʛʘʪʝʡʰʝʛʦ ʢʦʤʧʣʝʢʩʘ ʬʘʫʥʳ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʙʨʘ-

ʭʠʦʧʦʜʦʚʦʡ ʬʘʫʥʳ, ʤʦʞʥʦ ʢʦʨʨʝʣʠʨʦʚʘʪʴ: ʩ ʝʣʝʮ-

ʢʠʤ ʛʦʨʠʟʦʥʪʦʤ (ʩ ʧʨʠʭʚʘʪʦʤ ʥʝʙʦʣʴʰʠʭ ʚʝʨʭʥʠʭ 

ʩʣʦʝʚ ʟʘʜʦʥʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ) ʮʝʥʪʨʘʣʴʥʳʭ ʨʘʡʦʥʦʚ 

ʈʫʩʩʢʦʡ ʧʣʘʪʬʦʨʤʳ, ʩ ʚʝʨʭʥʠʤʠ ʯʘʩʪʷʤʠ ʤʝʡʩʪʝʨʝ-

ʚʳʭ ʩʣʦʝʚ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ, ʤʘʢʘʨʦʚ-

ʩʢʠʤ ʛʦʨʠʟʦʥʪʦʤ ʋʨʘʣʘ ʠ ʠʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤʠ 

ʘʥʘʣʦʛʘʤʠ ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ. ɺ ʌʨʘʥʢʦ-ɹʝʣʴʛʠʡ-

ʩʢʦʤ ʙʘʩʩʝʡʥʝ ʠʥʪʝʨʚʘʣʫ ʨʘʟʨʝʟʘ ʵʨʪʠʯʩʢʦʡ ʩʚʠʪʳ 

ɿʘʢʘʚʢʘʟʴʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʣʦʠ ʄʘ-

ʨʠʝʤʙʫʨʛ (Fa1b) ʩ ʭʘʨʘʢʪʝʨʥʳʤʠ ʬʦʨʤʘʤʠ Ptycho-

maletoechia omaliusi (Goss.). ɺ ʈʝʡʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤʫ ʠʥʪʝʨʚʘʣʫ ʨʘʟʨʝʟʘ ʵʨʪʠʯʩʢʦʡ 

ʩʚʠʪʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʨʝʜʥʷʷ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʩʚʠʪʳ 

ʅʝʭʜʝʥ. ɺ ɸʬʛʘʥʠʩʪʘʥʝ ʵʪʦʤʫ ʠʥʪʝʨʚʘʣʫ, ʧʦ-ʚʠʜʠ-

ʤʦʤʫ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʝʨʭʥʷʷ ʯʘʩʪʴ, ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ 

9-ʦʡ ʟʦʥʳ ʩ Cyrtospirifer asiaticus Brice (=C. archiaci 

Vern., 1845; non Murchison, 1840), C. quadratus 

Nalivkin, etc. 

ʂʘʜʨʣʠʥʩʢʘʷ ʩʚʠʪʘ ʧʨʠʥʠʤʘʝʪʩʷ ʚ ʦʙʲʝʤʝ 

ʟʦʥʳ Dmitria seminoi. ʆʥʘ ʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʝʪ ʥʘ 

ʵʨʪʠʯʩʢʦʡ ʩʚʠʪʝ. ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʫʩʪʘʥʚʣʠʚʘʝʪʩʷ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʦʷʚʣʝʥʠʝʤ ʚ ʨʘʟʨʝʟʝ ʚʠʜʘ-ʠʥʜʝʢʩʘ - 

D.seminoi (Viq.). 
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ʆʪʣʦʞʝʥʠʷ ʢʘʜʨʣʠʥʩʢʦʡ ʩʚʠʪʳ ʠʤʝʶʪ 

ʥʘʠʙʦʣʴʰʝʝ ʨʘʟʚʠʪʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʨʤʝʥʠʠ - ʚ 

ʫʱʝʣʴʝ ʐʘʤʘʤʠʜʟʦʨ (ʩʪʨʘʪʦʪʠʧ); ʚ ʧʨʝʜʝʣʘʭ 

ɸʤʘʛʫ-ɻʥʠʰʠʢʩʢʦʡ ʘʥʪʠʢʣʠʥʘʣʠ - ʚ ʫʱʝʣʴʝ ʨ.ʏʨʘ-

ʭʘʥʘ (ʣʝʚʳʡ ʧʨʠʪʦʢ ʨ.ɻʥʠʰʠʢ), ʢ ʶʛʦ-ʟʘʧʘʜʫ ʦʪ 

ʩʝʣ.ɻʥʠʰʠʢ; ʚ ɸʨʘʨʘʪʩʢʦʤ ʨʘʡʦʥʝ, ʥʘ ʙʝʨʝʛʫ ʨʝʢʠ 

ɸʨʘʢʩ, ʫ ʩʝʣ.ʐʠʭʣʘʨ, ʥʘ ʦʜʥʦʤ ʠʟ ʠʟʦʣʠʨʦʚʘʥʥʳʭ 

ʭʦʣʤʦʚ. ɸ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʅʘʭʯʳʚʘʥʩʢʦʡ ɸʈ - ʚ 

ʦʢʨʝʩʪʥʦʩʪʠ ʩʝʣ.ʅʠʞʥʠʡ ʗʡʜʞʠ (ʧʘʨʘʩʪʨʘʪʦʪʠʧ); 

ʥʘ ʙʦʣʴʰʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʤʝʞʜʫ 

ʨ.ɹʘʛʘʨʩʳʭ-ɼʝʨʝʩʠ ʥʘ ʚʦʩʪʦʢʝ ʠ ʨ.ɼʞʘʘʥʘʤ-ɼʝʨʝʩʠ 

ʥʘ ʟʘʧʘʜʝ, ʚ ʧʦʣʦʩʝ ʙʣʠʞʝ ʢ ʚʦʜʦʨʘʟʜʝʣʴʥʦʡ ʯʘʩʪʠ 

ʭʨʝʙʪʘ ɹʘʛʘʨʩʳʭ. 

ʃʠʪʦʣʦʛʠʯʝʩʢʠ ʩʚʠʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʨʝʤʝʞʘ-

ʶʱʠʤʠʩʷ ʧʘʯʢʘʤʠ ʠʟʚʝʩʪʥʷʢʦʚ, ʢʚʘʨʮʠʪʦʚ, ʘʨʛʠʣ-

ʣʠʪʦʚ ʠ ʧʝʩʯʘʥʠʢʦʚ; ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ ʷʚʣʷʶʪʩʷ 

ʢʚʘʨʮʠʪʳ ʠ ʘʨʛʠʣʣʠʪʳ. ʄʦʱʥʦʩʪʴ ʩʚʠʪʳ ʚ ʩʪʨʘʪʦ-

ʪʠʧʠʯʝʩʢʦʤ ʐʘʤʘʤʠʜʟʦʨʩʢʦʤ ʨʘʟʨʝʟʝ ʥʘʩʯʠʪʳʚʘ-

ʝʪʩʷ 106 ʤ, ʘ ʚ ʧʘʨʘʩʪʨʘʪʦʪʠʧʠʯʝʩʢʦʤ ʗʡʜʞʠʥʩʢʦʤ 

ʨʘʟʨʝʟʝ - 105 ʤ. 

ɺ ʩʚʠʪʝ ʚʩʪʨʝʯʝʥʳ: ʙʨʘʭʠʦʧʦʜʳ, ʢʦʨʘʣʣʳ (ʨʫ-

ʛʦʟʳ), ʢʦʥʦʜʦʥʪʳ ʠ ʬʦʨʘʤʠʥʠʬʝʨʳ. ʀʟ ʙʨʘʭʠʦʧʦʜ ʚ 

ʢʘʜʨʣʠʥʩʢʦʡ ʩʚʠʪʝ ʦʙʥʘʨʫʞʝʥʳ 24 ʚʠʜʘ ʠ ʧʦʜʚʠʜʘ: 

Schizophoria ex gr. impressa (Hall), Schellwienella 

cf.percha Stainb., Productella cf.herminae Frech., 

Pr.lachrymosa Hall, Whidbornella caperatiformis 

(Abr.), Mesoplica ex gr.simplicior Whidb., Ptycho-

maletoechia omaliusi (Goss.), P.charakensis Brice, 

Centrorhynchus letiensis (Goss.), Cyrtospirifer 

verneuili yunnanensis (Mansuy), C.sinensis mut. alfa 

(Grabau), Dmitria seminoi (Viq.), Athyris pseudoglob-

ularis (Reed.) ʠ ʜʨ. ʀʟ ʪʝʭ ʚʠʜʦʚ, ʢʦʪʦʨʳʝ ʧʦʷʚʠʣʠʩʴ 

ʚ ʨʘʟʨʝʟʝ ʢʘʜʨʣʠʥʩʢʦʡ ʩʚʠʪʳ: Dmitria seminoi ʫʩʪʘ-

ʥʦʚʣʝʥ ʚ ʚʝʨʭʥʝʤ ʜʝʚʦʥʝ ʀʨʘʥʘ. ɺ ɸʬʛʘʥʠʩʪʘʥʝ 

ʵʪʦʪ ʚʠʜ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʟʦʥʝ "archiaci" ʠ ʟʦʥʝ Ptycho-

maletoechia(?) turanica ʚʝʨʭʥʝʛʦ ʬʘʤʝʥʘ, ʧʨʠ ʝʛʦ 

ʜʚʫʭʯʣʝʥʥʦʤ ʨʘʩʯʣʝʥʝʥʠʠ. Schizophoria impressa 

Hall ʚ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʩʣʦʷʭ ʏʝ-

ʤʫʥʛ, ʚ ʂʘʟʘʭʩʪʘʥʝ - ʚ ʩʫʣʴʮʠʬʝʨʦʚʳʭ ʩʣʦʷʭ. 

Schellwienella percha ʚ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ, ʚ ʨʘʡʦʥʝ 

ʅʴ-ʁʄʝʭʠʢʦ, ʧʨʦʠʩʭʦʜʠʪ ʠʟ ʩʚʠʪʳ ʇʝʨʯʘ (Percha 

formation), ʘ ʚ ɸʬʛʘʥʠʩʪʘʥʝ - ʠʟ ʚʝʨʭʥʝʬʘʤʝʥʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ ʠ ʪ.ʜ. ʄʥʦʛʠʝ ʚʠʜʳ ʙʝʨʫʪ ʩʚʦʝ ʥʘʯʘʣʦ ʩ 

ʥʠʞʥʝʬʘʤʝʥʩʢʦʛʦ ʚʝʢʘ, ʪ.ʝ. ʧʦʷʚʠʣʠʩʴ ʚ ʧʦʜʩʪʠʣʘ-

ʶʱʠʭ ʦʪʣʦʞʝʥʠʷʭ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʨʷʜ ʚʠʜʦʚ ʧʦʷʚʠ-

ʣʠʩʴ ʚ ʨʘʟʨʝʟʝ ʩ ʦʩʥʦʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʚʠʪʳ, 

ʠ ʦʥʠ, ʘ ʪʘʢʞʝ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʫʢʘʟʘʥʥʳʭ ʪʨʘʥʟʠʪ-

ʥʳʭ ʚʠʜʦʚ, ʚ ʮʝʣʦʤ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʚʝʨʭʥʝʤ ʬʘ-

ʤʝʥʝ ʨʘʟʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʚʠʥʮʠʡ ʤʠʨʘ, ʚ 

ʜʚʫʭʯʣʝʥʥʦʤ ʨʘʩʯʣʝʥʝʥʠʠ ʷʨʫʩʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʢʦʤʧʣʝʢʩʝ ʤʥʦʞʝʩʪʚʘ ʥʠʞʥʝʬʘʤʝʥ-

ʩʢʠʭ ʵʣʝʤʝʪʦʚ ʠ ʧʦʷʚʣʝʥʠʝ ʚ ʩʦʦʙʱʝʩʪʚʝ ʤʥʦʛʦ ʥʦ-

ʚʳʭ ʚʠʜʦʚ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʙʦʣʝʝ ʤʦʣʦʜʳʭ ʦʙ-

ʨʘʟʦʚʘʥʠʷʭ, ʯʝʤ ʥʠʞʥʝʬʘʤʝʥʩʢʠʝ, ʜʘʶʪ ʦʩʥʦʚʘʥʠʝ 

ʫʩʪʘʥʦʚʠʪʴ ʚʦʟʨʘʩʪ ʢʘʜʨʣʠʥʩʢʦʡ ʩʚʠʪʳ ʢʘʢ ʦʩʥʦʚʘ-

ʥʠʝ ʩʨʝʜʥʝʬʘʤʝʥʩʢʦʛʦ ʧʦʜʲʷʨʫʩʘ, ʧʨʠ ʪʨʝʭʯʣʝʥʥʦʤ 

ʝʛʦ ʨʘʩʯʣʝʥʝʥʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʜʨʣʠʥʩʢʫʶ ʩʚʠʪʫ ʤʦʞʥʦ 

ʢʦʨʨʝʣʠʨʦʚʘʪʴ ʩ ʣʝʙʝʜʷʥʩʢʠʤ ʛʦʨʠʟʦʥʪʦʤ ʠ ʥʠʞʥʝʡ 

ʯʘʩʪʴʶ ʜʘʥʢʦʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʈʫʩʩʢʦʡ ʧʣʘʪʬʦʨʤʳ 

(ʤʮʝʥʩʢʠʝ ʩʣʦʠ). ʅʘ ʖʞʥʦʤ ʋʨʘʣʝ ʘʥʘʣʦʛʦʤ ʢʘʜʨ-

ʣʠʥʩʢʦʡ ʩʚʠʪʳ, ʚʦʟʤʦʞʥʦ, ʷʚʣʷʝʪʩʷ ʥʠʞʥʷʷ ʯʘʩʪʴ 

ʤʫʨʟʘʢʘʝʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʢʦʪʦʨʘʷ ʪʘʢʞʝ ʦʪʚʝʯʘʝʪ 

ʢʦʥʦʜʦʥʪʦʚʳʤ ʟʦʥʘʤ rhomboidea ʠ marginifera. 

ʂʘʜʨʣʠʥʩʢʫʶ ʩʚʠʪʫ ɿʘʢʘʚʢʘʟʴʷ ʤʦʞʥʦ ʢʦʨʨʝʣʠʨʦ-

ʚʘʪʴ ʩ ʩʘʤʦʡ ʥʠʞʥʝʡ ʯʘʩʪʴʶ ʩʫʣʴʮʠʬʝʨʦʚʳʭ ʩʣʦʝʚ 

ʂʘʟʘʭʩʪʘʥʘ. ɺ ʌʨʘʥʢʦ-ɹʝʣʴʛʠʡʩʢʦʤ ʙʘʩʩʝʡʥʝ, ʚʦʟ-

ʤʦʞʥʦ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʚʠʪʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ: 

ʩʣʦʠ ʕʩʥʴʝ (Fa1c), ʩʣʦʠ ʉʫʚʝʨʝʥ-ʇʨʝ (Fa2a) ʩ 

ʉentrorhynchus letiensis (Goss.) ʠ ʜʨ., ʢʦʪʦʨʳʝ ʪʘʢʞʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʦʥʦʜʦʥʪʦʚʳʤ ʟʦʥʘʤ rhomboidea ʠ 

marginifera. ɺ ɻʝʨʤʘʥʠʠ ʢʘʜʨʣʠʥʩʢʦʡ ʩʚʠʪʝ ɿʘʢʘʚ-

ʢʘʟʴʷ ʩʠʥʭʨʦʥʥʳ ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʩʚʠʪʳ ʅʝʭʜʝʥ 

(Fa1c-Fa2a) ʠ ʥʠʟʳ ʩʚʠʪʳ ʍʝʤʙʝʨʛ (Fa2b). ɺ ɸʬʛʘ-

ʥʠʩʪʘʥʝ ʩ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʚʠʪʦʡ ʩʠʥʭʨʦʥʥʘ ʪʘʢ 

ʥʘʟʳʚʘʝʤʘʷ 10-ʘ ̫ʟʦʥʘ ʩ Dmitria seminoi (ʧʦ D.Brice, 

1970; 1977). 

ʐʘʤʘʤʠʜʟʦʨʩʢʘʷ ʩʚʠʪʘ ʧʨʠʥʠʤʘʝʪʩʷ ʚ ʦʙʲ-

ʝʤʝ ʟʦʥʳ Cyrtospirifer pamiricus - Enchondrospirifer 

ghorensis. ʉʪʨʘʪʦʪʠʧ ʨʘʩʧʦʣʦʞʝʥ ʚ ʫʱʝʣʴʝ ʐʘʤʘ-

ʤʠʜʟʦʨ, ʚ ʧʨʝʜʝʣʘʭ ʢʘʜʨʣʠʥʩʢʦʡ ʘʥʪʠʢʣʠʥʘʣʠ. 

ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦʷʚʣʝʥʠʝʤ ʚ ʨʘʟ-

ʨʝʟʝ ʚʠʜʦʚ-ʠʥʜʝʢʩʦʚ ʜʘʥʥʦʡ ʟʦʥʳ ʠ ʤʥʦʞʝʩʪʚʦʤ 

ʜʨʫʛʠʭ ʭʘʨʘʢʪʝʨʥʳʭ ʚʠʜʦʚ (ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʦʚ: 

Sentasia, Araratella, Syntectirostrum ʠ ʜʨ.). ʆʥʠ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʳ ʚʦ ʚʩʝʭ ʩʪʨʫʢʪʫʨʘʭ, ʛʜʝ ʦʙʥʘʞʘʶʪʩʷ 

ʧʦʜʩʪʠʣʘʶʱʠʝ ʦʪʣʦʞʝʥʠʷ ʢʘʜʨʣʠʥʩʢʦʡ ʩʚʠʪʳ ʠ ʟʘ-

ʣʝʛʘʶʪ ʥʘ ʥʠʭ ʩʦʛʣʘʩʥʦ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʝʢʨʘʩʥʳʝ 

ʦʙʥʘʞʝʥʠʷ h ʘʤʘʤʠʜʟʦʨʩʢʦʡ ʩʚʠʪʳ ʠʤʝʶʪʩʷ: ʚ ʨʘʡ-

ʦʥʝ ʩʝʣ.ɼʘʥʟʠʢ, ʥʝʜʘʣʝʢʦ ʦʪ ʨʘʟʚʘʣʠʥ ʩʝʣ.ʄʘʤʘʜʘ-

ʩʘʥ; ʚ ʥʠʟʦʚʴʝ ɹʘʛʘʨʩʳʭ-ɼʝʨʝʩʠ, ʫ ʢʠʰʣʘʢʘ ʩʝʣ.ʄʘ-

ʭʤʫʜ-ʂʝʥʜ; ʘ ʪʘʢʞʝ ʥʝʙʦʣʴʰʠʝ ʚʳʭʦʜʳ ʠʭ ʠʤʝʶʪʩʷ 

ʫ ʶʛʦ-ʟʘʧʘʜʥʦʛʦ ʧʦʜʥʦʞʴʷ ʛ.ʊʝʞʛʘʨ. 

ʉʚʠʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʟʚʝʩʪʥʷʢʘʤʠ, ʘʨʛʠʣʣʠ-

ʪʘʤʠ, ʘʣʝʚʨʦʣʠʪʘʤʠ ʠ ʢʚʘʨʮʠʪʘʤʠ, ʧʝʨʝʤʝʞʘʶʱʠ-

ʤʠʩʷ ʤʝʞʜʫ ʩʦʙʦʡ. ʀʟʚʝʩʪʥʷʢʠ ʩʠʣʴʥʦ ʧʝʩʯʘʥʠʩʪʳʝ 

ʠ ʧʝʨʝʧʦʣʥʝʥʳ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʦʩʪʘʪʢʘʤʠ, ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʙʨʘʭʠʦʧʦʜʘʤʠ. ʄʦʱʥʦʩʪʴ ʩʚʠʪʳ - 33-60 ʤ, 

ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʴʶ ʚ ʦʢʨʝʩʪʥʦʩʪʠ 

ʩʝʣ.ʅʠʞʥʠʡ ʗʡʜʞʠ, ʘ ʤʠʥʠʤʘʣʴʥʦʡ - ʚ ʫʱʝʣʴʝ ʐʘ-

ʤʘʤʠʜʟʦʨ. ɺ ʜʨʫʛʠʭ ʨʘʟʨʝʟʘʭ ʦʥʠ ʦʙʥʘʞʘʶʪʩʷ ʥʝ 

ʧʦʣʥʦʩʪʴʶ. 

ʐʘʤʘʤʠʜʟʦʨʩʢʘʷ ʩʚʠʪʘ ʚʝʩʴʤʘ ʙʦʛʘʪʦ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠ, ʦʩʦʙʝʥʥʦ ʙʨʘʭʠʦʧʦ-

ʜʘʤʠ. ɿʜʝʩʴ ʙʳʣʠ ʚʩʪʨʝʯʝʥʳ 49 ʚʠʜʦʚ ʠ ʧʦʜʚʠʜʦʚ 

ʙʨʘʭʠʦʧʦʜ: Aulacella cf.interlineata (Sow.), Schizo-

phoria ex gr. impressa (Hall), Schuchertella 

chemungensis Conrad, Productella herminae Frech, 

Mesoplica tasadyrica (Nal.), M.simplicior Whidb., 

Planoproductus hillsboroensis (Kindle), Sentosia reti-

formis (Kr.et Karp.), Ptychomaletoechia ex gr.dumonti 

(Goss.), Centrorhynchus baitalensis (Reed), Eo-

parophorhynchus triaqualis (Goss.), Araratella dichoto-

mians Abr., Camarotoechia sobrina Stainb., C.tenisica 

Martynova, Cyrtospirifer verneuili cyringothyriformis 

Paeck., C.tarbagataicus (Vas.), C.choui (Grabau), C.pa-

miricus Reed, C.procumbens Simorin, Enchondrospi-

rifer ghorensis Brice, Athyris sulcifera Nal. ʠ ʜʨ. ʀʟ 

ʥʠʭ 15 ʚʠʜʦʚ ʭʘʨʘʢʪʝʨʥʳ ʪʦʣʴʢʦ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝ-

ʤʦʡ ʩʚʠʪʳ. ʀʟ ʥʠʭ: Aulacella interlineata ʚ ɸʥʛʣʠʠ 

ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʩʣʦʷʭ ʇʠʣʴʪʦʥ; ʦʥʘ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʬʘʤʝʥʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ʋʨʘʣʘ, ʂʘʟʘʭ-

ʩʪʘʥʘ (ʚ ʤʝʡʩʪʝʨʝʚʩʢʠʭ ʠ ʩʫʣʴʮʠʬʝʨʦʚʳʭ ʩʣʦʷʭ). 

Planoproductus hillsboroensis ʚ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ, ʚ 

ʨʘʡʦʥʝ ʅʴ-ʁʄʝʭʠʢʦ, ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʩʣʦʷʭ ʇʝʨʯʘ 
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(Percha formation). Productella baitalensis ʚ ɸʬʛʘʥʠ-

ʩʪʘʥʝ - ʥʘ ʧʝʨʝʚʘʣʝ ɸʢ-ɹʘʡʪʘʣ (ʇʘʤʠʨ) - ʚ ʥʠʞʥʝʤ 

ʬʘʤʝʥʝ ʠ ʚ ʦʩʥʦʚʘʥʠʠ ʚʝʨʭʥʝʛʦ ʬʘʤʝʥʘ, ʧʨʠ 

ʜʚʫʭʯʣʝʥʥʦʤ ʨʘʩʯʣʝʥʝʥʠʠ ʷʨʫʩʘ. Sentosia retiformis 

ʧʨʦʠʩʭʦʜʠʪ ʠʟ ʢʳʥʦʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʋʨʘʣʘ ʠ ʥʠʞ-

ʥʝʛʦ ʪʫʨʥʝ ɹʝʨʯʦʛʫʨʘ. Cyrtospirifer tarbagataicus 

ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʬʘʤʝʥʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ʊʘʨʙʘʛʘʪʘʷ 

(ʂʘʟʘʭʩʪʘʥ - ʥʠʟʳ ʥʝʦʜʝʚʦʥʘ). C.pamiricus ʧʨʦʠʩʭʦ-

ʜʠʪ ʠʟ ʬʘʤʝʥʩʢʦʛʦ ʷʨʫʩʘ ʨʘʡʦʥʘ ɸʢ-ɹʘʡʪʘʣʘ ʥʘ ʇʘ-

ʤʠʨʝ. Enchondrospirifer ghorensis ʚʩʪʨʝʯʘʝʪʩʷ ʚ 

ʚʝʨʭʥʝʤ ʬʘʤʝʥʝ ʎʝʥʪʨʘʣʴʥʦʛʦ ɸʬʛʘʥʠʩʪʘʥʘ, ʧʨʠ 

ʜʚʫʭʯʣʝʥʥʦʤ ʨʘʩʯʣʝʥʝʥʠʠ ʵʪʦʛʦ ʷʨʫʩʘ ʠ ʪ.ʜ. 

ɺ ʢʦʥʦʜʦʥʪʦʚʦʤ ʢʦʤʧʣʝʢʩʝ Pelekysgnathus in-

clinatus ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʦʪ ʟʦʥʳ velifer ʜʦ ʥʠʞʥʝʡ 

costa-tus; Polygnathus streeli ʠ Pol. collinsoni ʦʪ ʟʦʥʳ 

styriacus ʜʦ ʟʦʥʳ costatus. ɺ ʢʦʤʧʣʝʢʩʝ ʧʨʠʩʫʪ-

ʩʪʚʫʶʪ ʚʠʜʳ, ʦʙʳʯʥʦ ʥʝ ʧʦʜʥʠʤʘʶʱʠʝʩʷ ʚʳʰʝ 

ʟʦʥʳ velifer ʠ ʚʠʜʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʥʠʟʘʭ styriacus. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʰʘʤʘʤʠʜʟʦʨʩʢʘʷ ʩʚʠʪʘ, ʦʪʥʦ-

ʩʠʤʘʷ ʥʘʤʠ ʢ ʚʝʨʭʘʤ ʩʨʝʜʥʝʛʦ ʬʘʤʝʥʘ, ʚʠʜʠʤʦ, ʩʦ-

ʦʪʚʝʪʩʪʚʫʝʪ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʜʘʥʢʦʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ 

ʎʝʥʪʨʘʣʴʥʳʭ ʦʙʣʘʩʪʝʡ ʈʫʩʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʠ ʚʝʨʭ-

ʥʝʡ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʤʫʨʟʘʢʘʝʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ 

ʋʨʘʣʘ. ɽ yʩʣʝʜʫʝʪ ʩʦʧʦʩʪʘʚʣʷʪʴ ʩ ʩʘʡʨʘʤʩʢʠʤ ʛʦʨʠ-

ʟʦʥʪʦʤ ʉʨʝʜʥʝʛʦ ʊʷʥʴ-ʐʘʥʷ, ʩʦ ʩʨʝʜʥʝʡ ʯʘʩʪʴʶ 

ʩʫʣʴʮʠʬʝʨʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʂʘ-

ʟʘʭʩʪʘʥʘ ʠ ʠʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤʠ ʘʥʘʣʦʛʘʤʠ. ʇʦʜ-

ʪʚʝʨʞʜʝʥʠʝʤ ʪʦʤʫ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʚʩʪʨʝʯʝʥʥʳʝ 

ʟʜʝʩʴ, ʢʨʦʤʝ ʚʠʜʦʚ-ʠʥʜʝʢʩʦʚ, ʪʘʢʠʝ ʚʠʜʳ, ʢʘʢ: 

Planoproductus hillsboroensis (Kindle), Camarotoe-

chia tenisica Mart., Cyrtospirifer procumbens Sim, ʠ 

ʜʨ. ɺ ɼʠʥʘʥʪʩʢʦʤ ʙʘʩʩʝʡʥʝ ʩ ʰʘʤʘʤʠʜʟʦʨʩʢʦʡ ʩʚʠ-

ʪʦʡ ʩʣʝʜʫʝʪ ʩʦʧʦʩʪʘʚʠʪʴ ʩʣʦʠ ʄʦʥʬʦʨ (Monfort) 

(Fa2b) ʠ ʥʠʟʳ ʩʣʦʝʚ ʕʚʴʝ (Evieux) (Fa2c). ɺ ɸʬʛʘ-

ʥʠʩʪʘʥʝ ʩ h ʘʤʘʤʠʜʟʦʨʩʢʦʡ ʩʚʠʪʦʡ ʩʣʝʜʫʝʪ ʩʦʧʦʩʪʘ-

ʚʠʪʴ ʦʪʣʦʞʝʥʠʷ, ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ, 11-ʦʡ ʟʦʥʳ ʩ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ Araratella, Enchondrospirifer, Di-

chospirifer ʠ ʜʨ., ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʚʠʜʘʤʠ-ʠʥʜʝʢʩʘʤʠ. 

ɻʦʨʪʫʥʩʢʘʷ ʩʚʠʪʘ, ʧʨʠʥʷʪʘʷ ʚ ʦʙʲʝʤʝ ʙʨʘʭʠ-

ʦʧʦʜʦʚʦʡ ʟʦʥʳ Paurogastroderhynchus nalivkini , ʢ 

ʥʠʟʘʤ ʚʝʨʭʥʝʛʦ ʬʘʤʝʥʘ, ʧʨʠ ʝʛʦ ʪʨʝʭʯʣʝʥʥʦʤ ʨʘʩ-

ʯʣʝʥʝʥʠʠ. ʉʪʨʘʪʦʪʠʧ ʩʚʠʪʳ ʦʙʥʘʞʘʝʪʩʷ ʚ ʫʱʝʣʴʝ 

ʨ.ɸʨʘʮʦ, ʢ ʶʛʫ ʦʪ ʩʝʣ.ɻʦʨʪʫʥ. ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʧʦʷʚʣʝʥʠʶ ʚ ʨʘʟʨʝʟʝ ʚʠʜʘ-ʠʥʜʝʢʩʘ 

ʟʦʥʳ ʠ ʚʦʦʙʱʝ, ʨʝʟʢʦʛʦ ʩʦʢʨʘʱʝʥʠʷ ʬʘʫʥʠʩʪʠʯʝ-

ʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʠʟʤʝʥʝʥʠʶ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦ-

ʩʪʘʚʘ. ʆʪʣʦʞʝʥʠʷ ʝʝ, ʢʨʦʤʝ ʩʪʨʘʪʦʪʠʧʠʯʝʩʢʦʛʦ ʨʘʟ-

ʨʝʟʘ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʁ ʞʥʦʡ ʯʘʩʪʠ ʙʘʩʩʝʡʥʘ ʨʝʢʠ 

ɺʦʩʪʦʯʥʳʡ ɸʨʧʘʯʘʡ: ʚ ʨʘʡʦʥʝ ʩʝʣ.ʅʠʞʥʠʡ ʗʡʜʞʠ, 

- ʫ ʩʝʚʝʨʥʦʛʦ ʧʦʜʥʦʞʴʷ ʛ.ɻʝʨʘʥʢʘʣʘʩʳ (ʧʘʨʘʩʪʨʘʪʦ-

ʪʠʧ); ʥʘ ʚʦʩʪʦʯʥʦʡ, ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʛʨʷʜʝ ʩ ʚʝʨ-

ʰʠʥʦʡ ʛ.ʄʶʥʭ-ɹʘʣʘ ʦʛʣʳ; ʚ ʥʠʟʦʚʴʝ ɹʘʛʘʨʩʳʭ-ɼʝ-

ʨʝʩʠ, - ʢ ʶʛʫ ʦʪ ʛ.ʂʘʙʘʭʜʘʛ; ʫ ʟʘʧʘʜʥʦʛʦ ʠ ʶʛʦ-ʟʘ-

ʧʘʜʥʦʛʦ ʧʦʜʥʦʞʴʷ ʛ.ʊʝʞʛʘʨ; ʥʘ ʦʪʨʦʛʘʭ ʛ.ɹʠʨʘʣʠ-

ʂʫʟʝʡ, ʧʦ ʫʟʢʦʡ ʧʦʣʦʩʝ ʧʨʦʪʷʛʠʚʘʶʱʝʡʩʷ ʢ ʟʘʧʘʜʫ 

ʜʦ ʶʞʥʦʛʦ ʧʦʜʥʦʞʴʷ ʋʨʮʢʦʛʦ ʭʨʝʙʪʘ ʠ ʚ ʫʱʝʣʴʝ 

ʐʘʤʘʤʠʜʟʦʨ.  

ʉʣʦʞʝʥʘ ʪʝʨʨʠʛʝʥʥʳʤʠ ʧʦʨʦʜʘʤʠ (ʧʝʩʪʨʦ-

ʮʚʝʪʥʳʤʠ ʛʣʠʥʠʩʪʳʤʠ ʩʣʘʥʮʘʤʠ ʠ ʘʣʝʚʨʦʣʠʪʘʤʠ) ʩ 

ʧʨʦʩʣʦʷʤʠ ʠ ʧʘʯʢʘʤʠ ʦʞʝʣʝʟʥʝʥʥʳʭ ʛʣʠʥʠʩʪʳʭ 

(ʦʪʯʘʩʪʠ ʧʝʩʯʘʥʠʩʪʳʭ), ʩʠʣʴʥʦ ʩʣʶʜʠʩʪʳʭ ʠʟʚʝʩʪ-

ʥʷʢʦʚ, ʦʙʳʯʥʦ ʙʫʨʦʚʘʪʦ-ʩʝʨʦʛʦ ʠ ʙʫʨʦʚʘʪʦʛʦ ʮʚʝʪʘ. 

ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 28 ʤ ʚ ʩʪʨʘʪʦ-

ʪʠʧʝ ʜʦ 112 ʤ ʚ ʧʘʨʘʩʪʨʘʪʦʪʠʧʠʯʝʩʢʦʤ ʗʡʜʞʠʥʩʢʦʤ 

ʨʘʟʨʝʟʝ. 

ʀʟʚʝʩʪʥʷʢʠ ʛʦʨʪʫʥʩʢʦʡ ʩʚʠʪʳ ʥʝʨʝʜʢʦ ʩʦʜʝʨ-

ʞʘʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʨʘʢʦʚʠʥʳ ʙʨʘʭʠʦʧʦʜʦʚʦʡ ʬʘ-

ʫʥʳ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʩʪʚʦʨʢʠ 

P.nalivkini. ɺ ʮʝʣʦʤ, ʚ ʩʚʠʪʝ ʚʩʪʨʝʯʘʝʪʩʷ 31 ʚʠʜ ʠ 

ʧʦʜʚʠʜ ʙʨʘʭʠʦʧʦʜ, ʠʟ ʢʦʪʦʨʳʭ: Bagrasia choneti-

formis (Kr.et Karp.) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʚʝʨʭʘʭ ʚʝʨʭ-

ʥʝʛʦ ʬʘʤʝʥʘ ʠ ʚ ʵʪʨʝʥʩʢʠʭ ʩʣʦʷʭ ʖʞʥʦʛʦ ʠ ʉʝʚʝʨ-

ʥʦʛʦ ʋʨʘʣʘ. B.scabricula (Martin) ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʚʝʨ-

ʭʘʭ ʜʝʚʦʥʘ ʠ ʥʠʟʘʭ ʢʘʨʙʦʥʘ ɸʥʛʣʠʠ, ɸʨʜʝʥʥ ʠ ʚ 

ʨʷʜʝ ʨʘʡʦʥʦʚ ɸʟʠʠ ʠ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ, ʘ ʪʘʢʞʝ ʚ 

ɸʬʛʘʥʠʩʪʘʥʝ. Paurogastroderhynchus nalivkini (Abr.) 

ʫʩʪʘʥʦʚʣʝʥ ʚ ʦʪʣʦʞʝʥʠʷʭ ʛʦʨʪʫʥʩʢʦʡ ʩʚʠʪʳ ʚʝʨʭ-

ʥʝʛʦ ʬʘʤʝʥʘ ɿʘʢʘʚʢʘʟʴʷ ʠ ʷʚʣʷʝʪʩʷ ʨʫʢʦʚʦʜʷʱʝʡ 

ʬʦʨʤʦʡ ʜʣʷ ʵʪʦʡ ʩʚʠʪʳ; ʧʨʠʤʝʨʥʦ ʥʘ ʵʪʦʤ ʞʝ ʩʪʨʘ-

ʪʠʛʨʘʬʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʦʙʥʘʨʫʞʝʥ ʦʥ ʚ ɸʬʛʘʥʠ-

ʩʪʘʥʝ (D.Brice, 1977). Cyrtospirifer insulcifer lectus 

Mart. ʧʨʦʠʩʭʦʜʠʪ ʠʟ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʫʣʴʮʠʬʝʨʦʚʳʭ 

ʩʣʦʝʚ ʎʝʥʪʨʘʣʴʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. ɺʠʜʳ Cyrtospirifer 

krestovnikovi Nal., Spirifer distans Sow. ʠ S.pseudo-

suavis Kr.et Karp. ʀʟʚʝʩʪʥʳ ʠʟ ʵʪʨʝʥʩʢʠʭ ʨʘʢʫʰʥʷ-

ʢʦʚ ʖʞʥʦʛʦ ʋʨʘʣʘ. Athyris squamigra Kon. ʠ Actin-

oconchus struniensis (Dehee) ʧʨʦʠʩʭʦʜʷʪ ʠʟ ʟʦʥʳ 

ʕʪʨʝʥ ʩʪʨʘʪʦʪʠʧʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ɼʠʥʘʥʪʩʢʦʛʦ ʙʘʩ-

ʩʝʡʥʘ. ɺ ʦʪʣʦʞʝʥʠʷʭ ʛʦʨʪʫʥʩʢʦʡ ʩʚʠʪʳ ʧʨʦʜʦʣ-

ʞʘʶʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʤʥʦʛʦ ʚʠʜʦʚ ʧʦʷʚʠʚʰʠʭʩʷ ʚ 

ʨʘʟʨʝʟʝ ʩʨʝʜʥʝʛʦ ʬʘʤʝʥʘ; ʪʘʢʦʚʳʝ ʩʦʩʪʘʚʣʷʶʪ 17 

ʚʠʜʦʚ. ɺ ʪʦʞʝ ʚʨʝʤʷ, ʚʥʦʚʴ ʧʦʷʚʠʚʰʠʝʩʷ ʚ ʛʦʨʪʫʥ-

ʩʢʦʡ ʩʚʠʪʝ (ʚʩʝʛʦ 12 ʚʠʜʦʚ), ʚʦ ʤʥʦʛʠʭ ʨʝʛʠʦʥʘʭ 

ʤʠʨʘ ʷʚʣʷʶʪʩʷ ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʚʝʨʭʥʠʭ ʩʣʦʝʚ 

ʬʘʤʝʥʘ ʠ ʜʣʷ ʧʝʨʝʭʦʜʥʳʭ ʩʣʦʝʚ ʜʝʚʦʥʘ ʠ ʢʘʨʙʦʥʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʦʨʪʫʥʩʢʫʶ ʩʚʠʪʫ, ʦʪʥʦʩʠ-

ʤʫ ʁʢ ʥʠʟʘʤ ʚʝʨʭʥʝʛʦ ʬʘʤʝʥʘ, ʧʨʠ ʝʛʦ ʪʨʝʭʯʣʝʥʥʦʤ 

ʨʘʩʯʣʝʥʝʥʠʠ, ʩʣʝʜʫʝʪ ʩʦʧʦʩʪʘʚʠʪʴ ʩ ʚʝʨʭʘʤʠ ʜʘʥ-

ʢʦʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʪ.ʝ. ʩ ʢʫʜʝʷʨʦʚʩʢʠʤʠ ʩʣʦʷʤʠ 

ʈʫʩʩʢʦʡ ʧʣʘʪʬʦʨʤʳ; ʚʝʨʭʥʝʟʝʣʝʥʝʮʢʠʤ ʧʦʜʛʦʨʠ-

ʟʦʥʪʦʤ ʊʠʤʘʥʦ-ʇʝʯʦʨʩʢʦʡ ʧʨʦʚʠʥʮʠʠ; ʫʩʪʴ-ʢʘʨʘ-

ʛʘʥʜʠʥʩʢʠʤʠ ʩʣʦʷʤʠ ʠ ʥʠʞʥʝʡ ʯʘʩʪʴʶ ʩʠʤʦʨʠʥ-

ʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʂʘʟʘʭʩʪʘʥʘ; ʢʫʰʝʣʛʠʥʩʢʠʤ ʛʦʨʠ-

ʟʦʥʪʦʤ ʋʨʘʣʘ ʠ ʠʭ ʘʥʘʣʦʛʘʤʠ ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ. ɺ 

ʌʨʘʥʢʦ-ɹʝʣʴʛʠʡʩʢʦʤ ʙʘʩʩʝʡʥʝ ʛʦʨʪʫʥʩʢʫʶ ʩʚʠʪʫ 

ʩʣʝʜʫʝʪ ʩʦʧʦʩʪʘʚʠʪʴ ʩ ʘʤʤʦʥʦʠʜʦʚʳʤʠ ʟʦʥʘʤʠ: Go-

nioclimenia speciosa, Kalloclimenia subarmata ʠ 

Wocklumeria sphaeroides. ʊʦ ʝʩʪʴ, ʚ ʌʨʘʥʢʦ-ɹʝʣʴ-

ʛʠʡʩʢʦʤ ʙʘʩʩʝʡʥʝ ʩ ʛʦʨʪʫʥʩʢʦʡ ʩʚʠʪʦʡ ɿʘʢʘʚʢʘʟʴʷ 

ʤʦʞʥʦ ʩʨʘʚʥʠʚʘʪʴ ʚʝʨʭʥʶʶ ʯʘʩʪʴ ʩʣʦʝʚ ɽʚʴʸ 

(Fa2c), ʩʣʦʠ ʂʦʤʙʣʘʡʥ-ʇʦʥ (Fa2d), ʧʦ ʢʨʘʡʥʝʡ 

ʤʝʨʝ, ʥʠʞʥʶʶ ʧʦʣʦʚʠʥʫ ʵʪʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ. ɺ 

ʕʡʬʝʣʴʩʢʠʭ ʛʦʨʘʭ ʩ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʚʠʪʦʡ ʩʠʥ-

ʭʨʦʥʥʳ ʩʚʠʪʘ ɼʘʩʙʝʨʛ (Fa2c) ʠ ʥʠʞʥʷʷ ʯʘʩʪʴ, ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʭ, ʩʣʦʝʚ ɺʘʢʣʶʤʝʨ (Fa2d). ɺ ɸʬʛʘʥʠ-

ʩʪʘʥʝ ʛʦʨʪʫʥʩʢʦʡ ʩʚʠʪʝ ɿʘʢʘʚʢʘʟʴʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ, 

ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ, 12-ʘ ̫ ʟʦʥʘ ʧʦ ɼ.ɹʨʠʩʝ (D.Brice, 

1977) ʩ Paurogastroderhynchus nalivkini (Abr.), Bux-

tonia scabricula (Sow.) ʠ ʜʨ. ɺ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ 

ʛʦʨʪʫʥʩʢʦʡ ʩʚʠʪʝ ʦʪʚʝʯʘʝʪ ʩʚʠʪʘ ʇʝʨʯʘ (Percha for-

mation) ʩ Schellwienella percha Stainb. Camarotoechia 

sobrina Stainb, Cyrtospirifer kindlei St. ʠ ʜʨ, ʧʦ ʢʨʘʡ-

ʥʝʡ ʤʝʨʝ, ʝʝ ʥʠʞʥʷʷ ʙʦʣʴʰʘʷ ʧʦʣʦʚʠʥʘ. ʆʪʩʶʜʘ 

ʦʧʨʝʜʝʣʝʥ ʙʦʣʴʰʦʡ ʢʦʤʧʣʝʢʩ ʢʦʥʦʜʦʥʪʦʚ. 
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ɸʨʰʘʢʠʘʭʙʶʨʩʢʘʷ ʩʚʠʪʘ, ʧʨʠʥʷʪʘʷ ʚ ʦʙʲʝʤʝ 

ʙʨʘʭʠʦʧʦʜʦʚʦʡ ʟʦʥʳ Spinocarinifera niger - Ham-

lingella goergesi - Sphenospira julii , ʥʳʥʝ, - ʧʦʩʣʝ 

ʪʦʛʦ, ʢʘʢ ʥʘ ʩʦʚʤʝʩʪʥʦʤ ʧʣʝʥʫʤʝ ʢʦʤʠʩʩʠʡ ʄʉʂ ʧʦ 

ʜʝʚʦʥʩʢʦʡ ʠ ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʘʤ (ʛ. ʄʠʥʩʢ, 

ʘʧʨʝʣʴ 1986 ʛ.), ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʠʥʪʝʨʚʘʣ ʘʥʘʣʦ-

ʛʦʚ ʟʦʥʳ ʕʪʨʝʥ ʚ ʙʳʚʰʝʤ ʉʉʉʈ ʧʝʨʝʚʝʩʪʠ ʠʟ ʦʩʥʦ-

ʚʘʥʠʷ ʢʘʨʙʦʥʘ ʢ ʚʝʨʭʘʤ ʬʘʤʝʥʩʢʦʛʦ ʷʨʫʩʘ, ʠ ʥʘ ʦʩ-

ʥʦʚʝ ɻ ʪʦʛʦ ʨʝʰʝʥʠʷ ʜʝʚʦʥʩʢʘʷ ʢʦʤʠʩʩʠʷ ʄʉʂ ʨʝʢʦ-

ʤʝʥʜʦʚʘʣʘ ʧʨʠʥʷʪʴ ʚ ʙʳʚʰʝʤ ʉʉʉʈ ʪʨʝʭʯʣʝʥʥʦʝ 

ʨʘʩʯʣʝʥʝʥʠʝ ʬʘʤʝʥʩʢʦʛʦ ʷʨʫʩʘ, - ʦʪʥʦʩʠʪʩʷ ʢ ʚʝʨ-

ʭʘʤ ʚʝʨʭʥʝʬʘʤʝʥʩʢʦʛʦ ʧʦʜʲʷʨʫʩʘ. ʉʪʨʘʪʦʪʠʧ 

ʩʚʠʪʳ ʨʘʩʧʦʣʦʞʝʥ ʚ ʫʱʝʣʴʝ ʨʝʢʠ ɸʨʰʘʢʠʘʭʙʶʨ ʚ 

ʧʨʝʜʝʣʘʭ ʢʘʜʨʣʠʥʩʢʦʡ ʘʥʪʠʢʣʠʥʘʣʠ, ʥʘ ʝʝ ʶʛʦ-ʟʘ-

ʧʘʜʥʦʤ ʢʨʳʣʝ. ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʩʚʠʪʳ ʜʦʚʦʣʴʥʦ 

ʯʝʪʢʘʷ, ʦʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʯʘʣʫ ʪʨʘʥʩʛʨʝʩʩʠʚʥʦʛʦ 

ʮʠʢʣʘ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʠ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʧʦʷʚʣʝ-

ʥʠ ʁ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʥʝʩʢʦʣʴʢʦ ʢʦʤʢʦʚʘʪʳʭ, 

ʦʙʳʯʥʦ ʢʨʘʩʥʦʚʘʪʦ-ʙʫʨʳʭ ʠʟʚʝʩʪʥʷʢʦʚ, ʩ ʦʙʠʣʴʥʦʡ 

ʙʨʘʭʠʦʧʦʜʦʚʦʡ ʬʘʫʥʦʡ: Spinocarinifera niger 

(Goss.), Mesoplica praelonga (Sow.), Sphenospira julii  

(Dehee) ʠ ʜʨʫʛʠʤʠ ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʵʪʦʡ ʩʚʠʪʳ 

ʚʠʜʘʤʠ. ɺʝʨʭʥʷʷ ʛʨʘʥʠʮʘ ʧʨʦʚʦʜʠʪʩʷ ʚ ʦʩʥʦʚʘʥʠʠ 

ʧʘʯʢʠ ʘʨʛʠʣʣʠʪʦʚ ʩ ʪʦʥʢʠʤʠ ʧʣʠʪʯʘʪʳʤʠ ʧʨʦʩʣʦ-

ʷʤʠ ʧʝʩʯʘʥʠʩʪʳʭ ʠ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ 

ʩ Rhipidomella michellini (L'Ev.), Undispirifer 

ʛʨʫʧʧʳ U.tornacensis (Kon.), U.ussiensis Tolm., Ca-

marotoechia panderi (Sem.et Moell.), Syringothyris 

cf.hannibalensis Winch. ʠ ʜʨ. ʭʘʨʘʢʪʝʨʥʳʤʠ ʚʠʜʘʤʠ 

ʜʣʷ ʥʠʟʦʚ ʂʘʤʝʥʥʦʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʳ. 

ʆʪʣʦʞʝʥʠʷ ʘʨʰʘʢʠʘʭʙʶʨʩʢʦʡ ʩʚʠʪʳ ʦʙʥʘʞʘ-

ʶʪʩʷ ʚ ʪʝʭ ʨʘʟʨʝʟʘʭ, ʛʜʝ ʨʘʟʚʠʪʳ ʦʪʣʦʞʝʥʠʷ ʛʦʨʪʫʥ-

ʩʢʦʡ ʩʚʠʪʳ ʚʝʨʭʥʝʛʦ ʬʘʤʝʥʘ ʠ ʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʶʪ ʥʘ 

ʥʠʭ. ʃʠʪʦʣʦʛʠʯʝʩʢʠ ʩʚʠʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ, ʚ ʦʩʥʦʚ-

ʥʦʤ, ʧʝʨʝʤʝʞʘʶʱʠʤʠʩʷ ʧʘʯʢʘʤʠ ʞʝʣʪʦʚʘʪʦ-ʩʝʨʳʭ 

ʧʝʩʯʘʥʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʯʝʨʥʳʭ ʛʣʠʥʠʩʪʳʭ 

ʩʣʘʥʮʝʚ, ʚʢʣʶʯʘʶʱʠʭ ʚ ʩʝʙʷ ʪʘʢʞʝ ʠ ʧʣʘʩʪʳ, ʠ ʧʨʦ-

ʧʣʘʩʪʢʠ ʧʝʩʯʘʥʠʢʦʚ ʠ ʢʚʘʨʮʠʪʦʚ. ʄʦʱʥʦʩʪʴ - 60-

100 ʤ. 

ʀʟ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ ʚʩʪʨʝʯʘʶʪʩʷ ʤʥʦʛʦ-

ʯʠʩʣʝʥʥʳʝ ʙʨʘʭʠʦʧʦʜʳ, ʢʦʨʘʣʣʳ, ʜʚʫʩʪʚʦʨʯʘʪʳʝ 

ʤʦʣʣʶʩʢʠ, ʢʨʠʥʦʠʜʝʠ, ʬʦʨʘʤʠʥʠʬʝʨʳ, ʠʟʚʝʩʪʢʦʚʠ-

ʩʪʳʝ ʚʦʜʦʨʦʩʣʠ, ʢʦʥʦʜʦʥʪʳ ʠ ʜʨ., ʠ ʧʦʯʪʠ ʧʦ ʚʩʝʤ 

ʛʨʫʧʧʘʤ ʬʘʫʥʳ ʯʝʪʢʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʝ ʵʪʨʝʥʩʢʠʡ 

ʚʦʟʨʘʩʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʘʫʥʠʩʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ 

ʘʨʰʘʢʠʘʭʙʶʨʩʢʦʡ ʩʚʠʪʳ ʙʣʠʟʦʢ ʢ ʪʘʢʦʚʦʤʫ ʩʣʦʶ 

Etroeungt (Tn1a) ʠ, ʚʦʟʤʦʞʥʦ, ʩʘʤʳʭ ʥʠʟʦʚ ʩʣʦʝʚ 

Hastier (Tn1b) ʌʨʘʥʢʦ-ɹʝʣʴʛʠʡʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. ɺ 

ɻʝʨʤʘʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʚʠʪʝ ʘʜʝʢʚʘʪʥʘ ʚʝʨʭ-

ʥʷʷ ʧʦʣʦʚʠʥʘ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʩʣʦʝʚ ɺʘʢʣʶʤʝʨ 

(Tn1a). ʉ ʘʨʰʘʢʠʘʭʙʶʨʩʢʦʡ ʩʚʠʪʦʡ ʩʠʥʭʨʦʥʥʳ 

ʣʳʪʚʠʥʩʢʠʡ ʛʦʨʠʟʦʥʪ ʖʞʥʦʛʦ ʋʨʘʣʘ, ʨʫʜʦʥʦʩʥʳʝ 

ʩʣʦʠ ʣʠʤʘʥʩʢʦʡ ʩʚʠʪʳ ɼʥʝʧʨʦʚʩʢʦ-ɼʦʥʝʮʢʦʡ ʚʧʘ-

ʜʠʥʳ, - ʦʪʣʦʞʝʥʠʷ "C
th

1 a" ɼʦʥʙʘʩʩʘ, ʚʝʨʭʥʷʷ ʙʦʣʴ-

ʰʘʷ ʯʘʩʪʴ ʩʠʤʦʨʠʥʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʂʘʟʘʭʩʪʘʥʘ 

(ʥʳʥʝ ʚʩʝ ʵʪʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ, 

ʧʦ ʨʝʰʝʥʠʶ ʄʉʂ, ʧʝʨʝʚʝʜʝʥʳ ʢ ʚʝʨʭʘʤ ʚʝʨʭʥʝʛʦ 

ʬʘʤʝʥʘ). ɺ ʟʘʧʘʜʥʦʡ ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʷʭ ʈʫʩʩʢʦʡ 

ʧʣʘʪʬʦʨʤʳ ʘʨʰʘʢʠʘʭʙʶʨʩʢʦʡ ʩʚʠʪʝ ʦʪʚʝʯʘʝʪ ʟʘ-

ʚʦʣʞʩʢʠʡ ʛʦʨʠʟʦʥʪ. ʅʘ ʂʫʟʥʝʮʢʦʡ ʢʦʪʣʦʚʠʥʝ ʩ ʘʨ-

ʰʘʢʠʘʭʙʶʨʩʢʦʡ ʩʚʠʪʦʡ ʤʦʞʥʦ ʩʨʘʚʥʠʪʴ ʘʙʳʰʝʚ-

ʩʢʠʡ ʛʦʨʠʟʦʥʪ. ɸʨʰʘʢʠʘʭʙʶʨʩʢʫʶ ʩʚʠʪʫ ʤʦʞʥʦ ʩʦ-

ʧʦʩʪʘʚʠʪʴ ʩ ʦʪʣʦʞʝʥʠʷʤʠ ʫʨʦʚʥʷ ʟʦʥʳ ʕʪʨʝʥ ʚ 

ʀʨʘʥʝ ʠ ɸʬʛʘʥʠʩʪʘʥʝ; ʚ ɸʬʛʘʥʠʩʪʘʥʝ ʵʪʠ ʦʪʣʦʞʝ-

ʥʠʷ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ, ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ 12-ʦʡ ʟʦʥʳ 

(D.Brice, 1977). ɺ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ ʩ ʘʨʰʘ-

ʢʠʘʭʙʶʨʩʢʦʡ ʩʚʠʪʦʡ ʤʦʞʥʦ ʩʦʧʦʩʪʘʚʠʪʴ ʚʝʨʭʥʶʶ 

ʯʘʩʪʴ ʩʚʠʪʳ ʇʝʨʯʘ ʅʴ ʁʄʝʢʩʠʢʘ (Percha formation, 

New Mexico), ʘ ʪʘʢʞʝ ʥʠʞʥʠʝ ʩʣʦʠ ʩʝʨʠʠ ʂʠʥ-

ʜʝʨʭʫʢ (ʩʣʦʠ ʙʫʰʙʝʨʛ ʠ ʛʘʥʥʠʙʘʣ) ʦʙʣʘʩʪʠ ʙʘʩʩʝʡʥʘ 

ʨ.ʄʠʩʩʫʨʠ.  

ɹʀʆʉʊʈɸʊʀɻʈɸʌʀʏɽʉʂʆɽ ʈɸʉʏʃɽʅɽʅʀɽ ɺɽʈʍʅɽɻʆ ɼɽɺʆʅɸ ʖɾʅʆɻʆ ɿɸʂɸɺʂɸɿʔʗ 

(ʅɸʍʀʏɽɺɸʅʉʂɸʗ ɸɺʊʆʅʆʄʅɸʗ ʈɽʉʇʋɹʃʀʂɸ ʀ ʇʈʀʃɽɻɸʖʑʀɽ ʈɸʁʆʅʓ) 
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Abstract 

The beginning of a series of articles on the history of the development of trau-matology of the maxillofacial 

area is published in No. 39/2020ï43/2020. The sixth part is devoted to the organization and provision of assistance 

for facial injuries during the First World War. The contribution of some Russian health care organizers, surgeons 

and dentists ̍  Franz Alexandrovich Zverzhovsky (1873ï1949), Roman Romanovich Vreden (1867ï1934), Prince 

Alexander Petrovich Oldenburg (1844ï1932), Konstantin Prokofievich Tarasov (1865ï1930), Severin Severino-

vich Tigerstedt (1882ï1954) ˈ is described. To be continued. 

ɸʥʥʦʪʘʮʠʷ 

ʅʘʯʘʣʦ ʮʠʢʣʘ ʩʪʘʪʝʡ ʧʦ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʪʨʘʚʤʘʪʦʣʦʛʠʠ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʦʙʣʘʩʪʠ ʦʧʫʙʣʠʢʦʚʘʥʦ ʚ 

 ̄39/2020ï43/2020. ʐʝʩʪʘʷ ʯʘʩʪʴ ʧʦʩʚʷʱʝʥʘ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʦʢʘʟʘʥʠʶ ʧʦʤʦʱʠ ʧʨʠ ʨʘʥʝʥʠʷʭ ʣʠʮʘ ʚ ʛʦʜʳ 

ʇʝʨʚʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ. ʆʧʠʩʘʥ ʚʢʣʘʜ ʥʝʢʦʪʦʨʳʭ ʨʦʩʩʠʡʩʢʠʭ ʦʨʛʘʥʠʟʘʪʦʨʦʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʭʠʨʫʨʛʦʚ ʠ 

ʟʫʙʥʳʭ ʚʨʘʯʝʡ ˈ ʌʨʘʥʮ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ɿʚʝʨʞʭʦʚʩʢʠʡ (1873ï1949), ʈʦʤʘʥ ʈʦʤʘʥʦʚʠʯ ɺʨʝʜʝʥ (1867ï

1934), ʧʨʠʥʮ ɸʣʝʢʩʘʥʜʨ ʇʝʪʨʦʚʠʯ ʆʣʴʜʝʥʙʫʨʛʩʢʠʡ (1844ï1932), ʂʦʥʩʪʘʥʪʠʥ ʇʨʦʢʦʬʴʝʚʠʯ ʊʘʨʘʩʦʚ (1865ï

1930), ʉʝʚʝʨʠʥ ʉʝʚʝʨʠʥʦʚʠʯ ʊʠʛʝʨʰʪʝʜʪ (1882ï1954). ʇʨʦʜʦʣʞʝʥʠʝ ʩʣʝʜʫʝʪ. 

 

Keywords: history, maxillofacial traumatology, First World War. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʩʪʦʨʠʷ, ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʘʷ ʪʨʘʚʤʘʪʦʣʦʛʠʷ, ʇʝʨʚʘʷ ʤʠʨʦʚʘʷ ʚʦʡʥʘ. 

 

ʀʟʫʯʝʥʠʝ ʚʦʧʨʦʩʦʚ ʠʩʪʦʨʠʠ ʥʘʫʢʠ ï ʚʩʝʛʜʘ 

ʥʘʜʝʞʥʘʷ ʦʩʥʦʚʘ ʜʣʷ ʣʶʙʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʕʪʦ 

ʥʘʯʘʣʦ ʧʫʪʠ. ɹʝʟ ʠʟʫʯʝʥʠʷ ʠʩʪʦʢʦʚ, ʘʥʘʣʠʟʘ ʩʠʪʫʘ-

ʮʠʠ ʥʝʚʦʟʤʦʞʥʦ ʧʦʜʦʡʪʠ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤʳ. 

ɿʥʘʥʠʝ ʧʨʦʰʣʦʛʦ ʧʦʟʚʦʣʷʝʪ ʚʳʨʘʙʦʪʘʪʴ ʧʦʜʭʦʜʳ ʢ 

ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ ʙʫʜʫʱʝʛʦ [1].  

ʇʨʝʝʤʥʠʢʦʤ ɸ. ʂ. ʃʠʤʙʝʨʛʘ ʥʘ ʧʦʩʪʫ ʟʘʚʝʜʫʶ-

ʱʝʛʦ ʢʘʬʝʜʨʦʡ ʦʜʦʥʪʦʣʦʛʠʠ ʙʳʣ ʝʛʦ ʫʯʝʥʠʢ ʌʨʘʥʮ 

ɸʣʝʢʩʘʥʜʨʦʚʠʯ ɿʚʝʨʞʭʦʚʩʢʠʡ (ʨʠʩ. 1, 2).  
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ʈʠʩ. 1. ʌʨʘʥʮ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ɿʚʝʨʞʭʦʚʩʢʠʡ (1873ï1949) 

ɺʳʧʫʩʢʥʠʢ ʀʤʧʝʨʘʪʦʨʩʢʦʡ ʚʦʝʥʥʦ-ʤʝʜʠʮʠʥʩʢʦʡ ʘʢʘʜʝʤʠʠ, ʧʨʦʬʝʩʩʦʨ ʉ.-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɾʝʥʩʢʦʛʦ ʤʝ-

ʜʠʮʠʥʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ, ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʳ, ʛʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ ʧʝʨʚʦʛʦ ʨʦʩʩʠʡʩʢʦʛʦ ʦʜʦʥʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʞʫʨʥʘʣʘ çɿʫʙʦʚʨʘʯʝʙʥʳʡ ʚʝʩʪʥʠʢè. ɺʦ ʚʨʝʤʷ ʇʝʨʚʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ ʚ ʇʝʪʨʦʛʨʘʜʝ ʧʨʠ ʉʚʷʪʦ-ʊʨʦʠʮʢʦʡ 

ʦʙʱʠʥʝ ʦʨʛʘʥʠʟʦʚʘʣ ʦʜʦʥʪʦʣʦʛʠʯʝʩʢʠʡ ʢʘʙʠʥʝʪ (ʣʘʟʘʨʝʪ  ̄246) ʜʣʷ ʣʝʯʝʥʠʷ ʨʘʥʝʥʥʳʭ ʚ ʯʝʣʶʩʪʥʦ-ʣʠʮʝ-

ʚʫʶ ʦʙʣʘʩʪʴ ʠ ʛʦʩʧʠʪʘʣʴ ʚ ɹʫʭʘʨʝʩʪʝ. ʆʨʛʘʥʠʟʘʪʦʨ ʧʝʨʚʦʛʦ ʚ ʈʦʩʩʠʠ ʉʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ  

(ʏʝʣʶʩʪʥʦʛʦ) ʠʥʩʪʠʪʫʪʘ ʧʨʠ ɺʄɸ (1917ï1919)  

 

 
ʈʠʩ. 2. ʌ. ɸ. ɿʚʝʨʞʭʦʚʩʢʠʡ ʩʨʝʜʠ ʩʦʪʨʫʜʥʠʢʦʚ ʢʘʬʝʜʨʳ 

(ʚ ʧʝʨʚʦʤ ʨʷʜʫ ʪʨʝʪʠʡ ʩʣʝʚʘ) 
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ɺ 1890 ʛ. ʦʥ ʙʳʣ ʧʨʠʛʣʘʰʝʥ ʥʘ ʜʦʣʞʥʦʩʪʴ ʘʩ-

ʩʠʩʪʝʥʪʘ ʧʨʦʬʝʩʩʦʨʘ ʢʘʬʝʜʨʳ ʦʜʦʥʪʦʣʦʛʠʠ ɾʝʥ-

ʩʢʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ. ʌʨʘʥʮ ɸʣʝʢʩʘʥʜʨʦ-

ʚʠʯ ɿʚʝʨʞʭʦʚʩʢʠʡ ʧʨʦʜʦʣʞʠʣ ʨʘʙʦʪʫ ʧʦ ʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʠʶ ʧʦʜʛʦʪʦʚʢʠ ʟʫʙʥʳʭ ʚʨʘʯʝʡ ʚ ʚʳʩʰʠʭ 

ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ. ʆʥ ʟʘʥʠʤʘʣʩʷ ʙʦʣʴʰʦʡ ʤʝʪʦ-

ʜʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʚʳʧʫʩʪʠʣ ʨʫʢʦʚʦʜʩʪʚʦ 

çʕʢʩʪʨʘʢʮʠʷ ʟʫʙʦʚè ʠ ʧʝʨʚʳʡ ʪʦʤ ʧʷʪʠʪʦʤʥʦʛʦ ʨʫ-

ʢʦʚʦʜʩʪʚʘ çʆʩʥʦʚʳ ʜʝʥʪʠʘʪʨʠʠè [2; 3] ï ʨʠʩ. 3. ɽʛʦ 

ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʦʩʚʷʱʝʥʳ ʠʟʫʯʝʥʠʶ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʣʠʮʘ ʠ ʯʝʣʶʩʪʝʡ. 

ʊʝʤʘ ʝʛʦ ʜʦʢʪʦʨʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ ʙʣrʘ: çʕʤʧʠʝʤʘ 

ɻʘʡʤʦʨʦʚʦʡ ʧʦʣʦʩʪʠè [4]. ɼʠʩʩʝʨʪʘʮʠʶ ʦʥ ʟʘʱʠʪʠʣ 

ʚ 1907 ʛ. ʧʦ ʤʦʥʦʛʨʘʬʠʠ, ʠʟʜʘʥʥʦʡ ʛʦʜʦʤ ʨʘʥʝʝ [5]. 

çʌ. ɸ. ɿʚʝʨʞʭʦʚʩʢʠʡ. ʂ ʚʦʧʨʦʩʫ ʦʙ ʵʤʧʠʝʤʝ 

Highmoreôʚʦʡ ʧʦʣʦʩʪʠ. ɿʘʱʠʪʘ ʜʠʩʩʝʨʪʘʮʠʠ ʚ ʖʨʴ-

ʝʚʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ (15 ʤʘʷ). 

  
ʈʠʩ. 3. ʈʫʢʦʚʦʜʩʪʚʘ ʜʣʷ ʚʨʘʯʝʡ ʠ ʩʪʫʜʝʥʪʦʚ ʜʦʢʪʦʨʘ ʤʝʜʠʮʠʥʳ  

ʌ. ɸ. ɿʚʝʨʞʭʦʚʩʢʦʛʦ 

 

 çʉʦʙʩʪʚʝʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʠʟʣʦʞʝʥʳ ʦʪ-

ʜʝʣʴʥʦ ʚ ʚʠʜʝ 100 ʠʩʪʦʨʠʡ ʙʦʣʝʟʥʠè. 

çʇʨʦʩʚʝʯʠʚʘʥʠʝ ʧʦʣʦʩʪʠ ʣʘʤʧʦʯʢʦʡ ʩ ʩʠʣʴ-

ʥʳʤ ʩʚʝʪʦʤ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʦʜʥʠʤ ʠʟ ʜʠʘʛʥʦʩʪʠʯʝ-

ʩʢʠʭ ʤʝʪʦʜʦʚ ʧʨʠ ʵʤʧʠʝʤʘʭè. 

ʆʜʥʘʢʦ ʜʘʞʝ ʚ ʵʪʦʤ, ʟʘʚʝʜʦʤʦ ʣʠʙʝʨʘʣʴʥʦʤ, 

ʩʦʚʝʪʝ ʢʨʠʪʠʢʦʚʘʣʠ ʜʠʩʩʝʨʪʘʮʠʶ ɿʚʝʨʞʭʦʚʩʢʦʛʦ 

ʚʝʩʴʤʘ ʞʝʩʪʢʦ: 

çʆʪʩʫʪʩʪʚʠʝ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʩʦʩʪʘʚʣʷʝʪ ʦʜʠʥ ʠʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ 

ʨʘʙʦʪʳ. ʃʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ, ʢʘʢ ʥʝ ʚʥʦʩʷʱʠʝ ʥʠ-

ʯʝʛʦ ʥʦʚʦʛʦ, ʤʦʞʥʦ ʙʳʣʦ ʠ ʥʝ ʧʨʠʚʦʜʠʪʴ, ʯʪʦʙʳ ʥʝ 

ʧʨʠʜʘʚʘʪʴ ʢʥʠʛʝ ʭʘʨʘʢʪʝʨʘ ʭʦʜʷʯʝʛʦ ʫʯʝʙʥʠʢʘ. 

ʉʜʝʣʘʥʥʳʝ ʚʳʚʦʜʳ, ʥʘʧʦʤʠʥʘʷ ʫʞʝ ʠʟʚʝʩʪʥʳʝ 

ʚʨʘʯʘʤ ʧʦʣʦʞʝʥʠʷ, ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʟ ʩʝʙʷ ʧʦʯʪʠ 

ʥʠʯʝʛʦ ʥʦʚʦʛʦ ʠ ʦʩʦʙʦ ʠʥʪʝʨʝʩʥʦʛʦ. ʈʠʩʫʥʢʠ ʧʣʦʭʠ 

ʠ ʥʝ ʜʘʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʦʥʠ ʜʦʣʞʥʳ 

ʙʳʣʠ ʙ  rʧʦʢʘʟʳʚʘʪʴ. 

ʉʦʙʩʪʚʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʘʚʪʦʨʦʤ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥ ʠ ʥʘʫʯʥʦ ʦʙʨʘʙʦʪʘʥ, ʘ ʧʦʪʦʤʫ 

ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʪʦʣʴʢʦ ʩʳʨʦʛʦ ʢʘʟʫʠʩʪʠʯʝʩʢʦʛʦ ʤʘ-

ʪʝʨʠʘʣʘ. ɻʦʚʦʨʷ ʦ ʤʝʩʪʥʦʡ ʘʥʝʩʪʝʟʠʠ, ʥʝʣʴʟʷ ʚʳ-

ʩʪʘʚʣʷʪʴ ʢʘʢ ʩʨʝʜʩʪʚʦ ʜʣʷ ʵʪʦʡ ʮʝʣʠ ʣʠʰʴ 1% ʨʘʩ-

ʪʚʦʨ ʢʦʢʘʠʥʘ, ʢʘʢ ʵʪʦ ʜʝʣʘʝʪ ʘʚʪʦʨè [5]. 

ʂʩʪʘʪʠ, ʢʘʢ ʨʘʟ ʘʥʝʩʪʝʟʠʷ ð ʤʝʩʪʥʘʷ ʠ ʦʙʱʘʷ 

ð ʠ ʙʳʣʠ ʪʝʤʘʤʠ ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ ʌʨʘʥʮʘ ɸʣʝʢʩʘʥ-

ʜʨʦʚʠʯʘ ʚ ʪʝʯʝʥʠʝ ʨʷʜʘ ʣʝʪ. ʇʝʨʚʦʝ ʝʛʦ ʧʦʷʚʣʝʥʠʝ ʚ 

ʜʦʩʪʫʧʥʦʡ ʥʘʤ ʧʝʨʠʦʜʠʢʝ ʦʪʥʦʩʠʪʩʷ ʠʤʝʥʥʦ ʢ ʢʦ-

ʢʘʠʥʫ; ʣʶʙʦʧʳʪʥʦ, ʯʪʦ ʫʞʝ ʪʦʛʜʘ ɿʚʝʨʞʭʦʚʩʢʠʡ ʥʝ 

ʟʘʙʳʚʘʣ ʫʢʘʟʘʪʴ ʥʘ çʨʫʩʩʢʠʡ ʧʨʠʦʨʠʪʝʪè ɸʥʨʝʧʘ: 

çɸʥʝʩʪʝʟʠʷ ʢʦʢʘʠʥʦʤ ʧʨʠ ʫʜʘʣʝʥʠʠ ʟʫʙʦʚè. 

ʇʦʜ ʵʪʠʤ ʟʘʛʣʘʚʠʝʤ ʚ ʠʶʣʴʩʢʦʡ ʢʥʠʞʢʝ çɿʫʙʦʚʨʘ-

ʯʝʙʥʦʛʦ ɺʝʩʪʥʠʢʘè ʥʘʧʝʯʘʪʘʥ ʠʥʪʝʨʝʩʥʳʡ ʜʦʢʣʘʜ 

ʜ-ʨʘ  

ʌ. ɸ. ɿʚʝʨʞʭʦʚʩʢʦʛʦ, ʯʠʪʘʥʥʳʡ ʠʤ ʚ ʟʘʩʝʜʘʥʠʠ 

ʉ. -ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʟʫʙʦʚʨʘʯʝʙʥʦʛʦ ʆʙʱʝʩʪʚʘ. 

ʏʝʣʦʚʝʢʦʣʶʙʠʝ ʠ ʞʝʣʘʥʠʝ ʦʙʣʝʛʯʠʪʴ ʩʪʨʘʜʘ-

ʥʠʷ ʧʘʮʠʝʥʪʘ ʧʨʠ ʦʧʝʨʘʮʠʠ ʫʞʝ ʩ ʜʘʚʥʠʭ ʧʦʨ ʟʘ-

ʩʪʘʚʣʷʶʪ ʚʨʘʯʝʡ ʠʩʢʘʪʴ ʦʙʝʟʙʦʣʠʚʘʶʱʠʭ ʩʨʝʜʩʪʚ. 

ɼ-ʨ ɿʚʝʨʞʭʦʚʩʢʠʡ ʜʝʨʞʠʪʩʷ ʪʦʛʦ ʚʟʛʣʷʜʘ, ʯʪʦ ʦʙ-

ʱʠʡ ʥʘʨʢʦʟ ʧʨʠ ʵʢʩʪʨʘʢʮʠʠ ʟʫʙʦʚ ʥʝ ʜʦʣʞʝʥ ʙʳʪʴ 

ʧʨʠʤʝʥʷʝʤ. ʆʥ ʧʨʠʚʦʜʠʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ 

ʩʤʝʨʪʥʦʩʪʠ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ 

ʦʙʱʝʛʦ ʥʘʨʢʦʟʘ. 

ɿʘʪʝʤ ʜ-ʨ ɿʚʝʨʞʭʦʚʩʢʠʡ ʦʯʝʥʴ ʧʦʜʨʦʙʥʦ ʦʩʪʘ-

ʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʩʚʦʡʩʪʚʘʭ ʢʦʢʘʠʥʘ, ʬʘʨʤʘʢʦʣʦʛʠʯʝ-

ʩʢʦʤ ʝʛʦ ʜʝʡʩʪʚʠʠ ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʢʘʨʪʠʥʘʭ ʠʟʚʝʩʪ-

ʥʳʭ ʝʤʫ ʩʣʫʯʘʝʚ ʦʪʨʘʚʣʝʥʠʷ ʵʪʠʤ ʩʨʝʜʩʪʚʦʤ. ʏʝʩʪʴ 

ʦʪʢʨʳʪʠʷ ʤʝʩʪʥʦ ʘʥʝʩʪʝʟʠʨʫʶʱʠʭ ʩʚʦʡʩʪʚ ʢʦʢʘʠʥʘ 

ʧʨʠʥʘʜʣʝʞʠʪ ʨʫʩʩʢʦʤʫ ʫʯʝʥʦʤʫ ʧʨʦʬʝʩʩʦʨʫ ɸʥ-

ʨʝʧʫ. 

ʉʘʤ ʜ-ʨ ɿʚʝʨʞʭʦʚʩʢʠʡ ʫʞʝ ʧʦʣʪʦʨʘ ʛʦʜʘ ʧʨʠ-

ʤʝʥʷʝʪ 1 % ʨʘʩʪʚʦʨ ʢʦʢʘʠʥʘ. ʉʦʙʨʘʚ 200 ʵʢʩʪʨʘʢ-
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ʮʠʡ, ʢʣʠʥʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 60 ʠʟ ʥʠʭ ʦʥ ʧʨʠʚʦ-

ʜʠʪ ʚ ʩʚʦʝʤ ʜʦʢʣʘʜʝè (ʆʜʦʥʪʦʣʦʛʠʯʝʩʢʦʝ ʆʙʦʟʨʝ-

ʥʠʝ, 1899,  ̄7). 

ʏʝʨʝʟ ʪʨʠ ʛʦʜʘ ʦʥ ʜʝʣʘʝʪ ʜʦʢʣʘʜ ʫʞʝ ʧʦ ʦʙ-

ʱʝʤʫ ʦʙʝʟʙʦʣʠʚʘʥʠʶ: 

çɺ 1902 ʛ. ʚ ʇʝʪʝʨʙʫʨʛʩʢʦʤ ʦʙʱʝʩʪʚʝ ʟʫʙʥʳʭ 

ʚʨʘʯʝʡ ʙr ʣ ʟʘʩʣʫʰʘʥ ʜʦʢʣʘʜ ʌ. ɸ. ɿʚʝʨʞʭʦʚʩʢʦʛʦ 

ʦʙ ʫʩʧʝʰʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʟʘʢʠʩʠ ʘʟʦʪʘ ʩ ʢʠʩʣʦʨʦ-

ʜʦʤ ʧʨʠ ʵʢʩʪʨʘʢʮʠʠ ʟʫʙʦʚ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʵʪʦʪ ʚʠʜ 

ʦʙʝʟʙʦʣʠʚʘʥʠʷ ʥʝ ʤʦʛ ʚ ʪʦʪ ʧʝʨʠʦʜ ʧʦʣʫʯʠʪʴ h ʠʨʦ-

ʢʦʛʦ ʠ ʜʦʣʞʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʪʘʢ ʢʘʢ ʟʘʢʠʩʴ 

ʘʟʦʪʘ ʜʣʷ ʥʘʨʢʦʟʘ ʥʝ ʚʳʨʘʙʘʪʳʚʘʣʘʩʴ ʚ ʈʦʩʩʠʠ. ʆʥʘ 

ʙʳʣʘ ʚʝʩʴʤʘ ʜʦʨʦʛʘ ʠ, ʢʨʦʤʝ ʪʦʛʦ, ʚ ʈʦʩʩʠʠ ʥʝ ʙʳʣʦ 

ʘʧʧʘʨʘʪʫʨʳ ʜʣʷ ʛʘʟʦʚʳʭ ʥʘʨʢʦʟʦʚè 

(critical.onego.ru/critical/calendar/3108Klickovich). 

ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʛʣʘʚʥʳʤ ʵʥʪʫʟʠʘʩʪʦʤ ʟʘʢʠʩʠ 

ʘʟʦʪʘ ʚ ʈʦʩʩʠʠ ʙʳʣ ʟʝʤʣʷʢ ʠ ʦʜʥʦʢʘʰʥʠʢ ɿʚʝʨʞʭʦʚ-

ʩʢʦʛʦ ð ʧʦʣʷʢ ʠʟ ɺʠʣʝʥʩʢʦʡ ʛʫʙʝʨʥʠʠ ʉʪʘʥʠʩʣʘʚ 

ʉʠʛʠʟʤʫʥʜʦʚʠʯ ʂʣʠʢʦʚʠʯ (1853ï1910). ʇʘʥ ʉʪʘʥʠ-

ʩʣʘʚ ʦʢʦʥʯʠʣ ʪʫ ʞʝ ʄʝʜʠʢʦ-ʭʠʨʫʨʛʠʯʝʩʢʫʶ ʘʢʘʜʝ-

ʤʠ ʁʚ 1876 ʛ., ʩʪʘʣ ʨʘʙʦʪʘʪʴ ʚ ʢʣʠʥʠʢʝ ʉ. ʇ. ɹʦʪ-

ʢʠʥʘ, ʢʦʪʦʨʳʡ ʠ ʜʘʣ ʝʤʫ ʪʝʤʫ çɿʘʢʠʩʴ ʘʟʦʪʘ ʠ ʨʝ-

ʟʫʣʴʪʘʪʳ ʝʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷè. ɺ 1881 

ʛʦʜʫ ʜʠʩʩʝʨʪʘʮʠʷ ʙʳʣʘ ʟʘʚʝʨʰʝʥʘ ʠ ʙʣʝʩʪʷʱʝ, ʥʝ ʚ 

ʧʨʠʤʝʨ ɿʚʝʨʞʭʦʚʩʢʦʤʫ, ʟʘʱʠʱʝʥʘ; ʂʣʠʢʦʚʠʯ ʩʪʘʣ 

ʜʦʢʪʦʨʦʤ ʤʝʜʠʮʠʥʳ ʚ 27 ʣʝʪ [5]. 

ʇʨʦʬʝʩʩʦʨ ʌ. ɸ. ɿʚʝʨʞʭʦʚʩʢʠʡ ʟʘʥʠʤʘʣʩʷ 

ʙʦʣʴʰʦʡ ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʦʡ ʠ ʦʙʱʝʩʪʚʝʥʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴʶ. ʆʥ ʙʳʣ ʧʨʝʜʩʝʜʘʪʝʣʝʤ ʧʨʝʟʠʜʠʫʤʘ I ʠ 

II  ɺʩʝʨʦʩʩʠʡʩʢʠʭ ʦʜʦʥʪʦʣʦʛʠʯʝʩʢʠʭ ʩʲʝʟʜʦʚ. 

ʈʘʟʚʠʪʠʝ ʢʘʬʝʜʨʳ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʠʟʚʝʩʪ-

ʥʳʤʠ ʪʨʫʜʥʦʩʪʷʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʠʩʪʦʨʠʯʝʩʢʠʤʠ 

ʩʦʙʳʪʠʷʤʠ ʪʦʡ ɻ ʧʦʭʠ. ɺ 1907 ʛʦʜʫ ʢʘʬʝʜʨʘ ʦʜʦʥʪʦ-

ʣʦʛʠʠ ʙʳʣʘ ʨʝʦʨʛʘʥʠʟʦʚʘʥʘ ʚ ʜʦʮʝʥʪʫʨʫ ʟʫʙʥʳʭ ʙʦ-

ʣʝʟʥʝʡ ʠ ʧʦʣʦʩʪʠ ʨʪʘ ʧʨʠ ʢʘʬʝʜʨʝ ʛʦʩʧʠʪʘʣʴʥʦʡ ʭʠ-

ʨʫʨʛʠʠ. ʀʟʫʯʝʥʠʝ ʦʜʦʥʪʦʣʦʛʠʠ ʚʦʰʣʦ ʚ ʧʨʦʛʨʘʤʤʫ 

ʦʙʫʯʝʥʠʷ IV ʢʫʨʩʘ. ʇʨʦʚʝʜʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷ-

ʪʠʡ ʧʦ ʢʫʨʩʫ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʉʫʚʦʨʦʚʩʢʦʤ ʢʦʨʧʫʩʝ 

ʇʝʪʨʦʧʘʚʣʦʚʩʢʦʡ ʙʦʣʴʥʠʮʳ. ʉʥʘʯʘʣʘ ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʩʪʘʮʠʦʥʘʨʘ ʢʘʬʝʜʨʘ ʥʝ ʠʤʝʣʘ, ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʝ 

ʙʦʣʴʥʳʝ ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʣʠʩʴ ʚ ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʦʪ-

ʜʝʣʝʥʠʝ. ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʦʪʜʝʣʝʥʠʷ ʦʨʛʘʥʠʟʦ-

ʚʳʚʘʣʠʩʴ ʚ ʛʦʜʳ ʇʝʨʚʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ, ʢʦʛʜʘ ʧʦ-

ʷʚʠʣʠʩʴ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʳʝ ʨʘʥʝʥʥʳʝ [6]. ɺ ɻ ʪʦʤ ʞʝ 

1907 ʛʦʜʫ ʥʘ ʩʦʪʨʫʜʥʠʢʦʚ ʢʘʬʝʜʨʳ ʙʳʣʘ ʚʦʟʣʦʞʝʥʘ 

ʦʙʷʟʘʥʥʦʩʪʴ ʧʨʦʚʦʜʠʪʴ ʘʪʪʝʩʪʘʮʠʶ ʥʘ ʟʚʘʥʠʝ ʟʫʙ-

ʥʦʛʦ ʚʨʘʯʘ. ɺ ʧʝʨʚʳʡ ʛʦʜ ʙʳʣ ʘʪʪʝʩʪʦʚʘʥ 21 ʟʫʙʥʦʡ 

ʚʨʘʯ, ʘ ʢ 1912 ʛʦʜʫ ʯʠʩʣʦ ɻ ʢʟʘʤʝʥʫʶʱʠʭʩʷ ʚʦʟʨʦʩʣʦ 

ʜʦ 130, ʘ ʢ 1919 ʛʦʜʫ ï ʜʦ 206 ʯʝʣʦʚʝʢ. 

ʇʨʦʬʝʩʩʦʨ ʌ. ɸ. ɿʚʝʨʞʭʦʚʩʢʠʡ ï ʚʦʩʧʠʪʘʥʥʠʢ 

ʇʝʪʨʦʛʨʘʜʩʢʦʡ ʤʝʜʠʢʦ-ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʘʢʘʜʝʤʠʠ. 

ʉʨʝʜʠ ʫʯʠʪʝʣʝʡ, ʦʢʘʟʘʚʰʠʭ ʙʣʘʛʦʪʚʦʨʥʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʝʛʦ ʥʘʫʯʥʳʭ ʚʟʛʣʷʜʦʚ, ʙʳʣʠ ʧʨʦ-

ʬʝʩʩʦʨʘ ɸ. ʂ. ʃʠʤʙʝʨʛ ʠ ɺ. ɸ. ʈʘʪʠʤʦʚ, ʘ ʚ ʙʦʣʝʝ 

ʧʦʟʜʥʠʝ ʛʦʜʳ ï ʟʘʤʝʯʘʪʝʣʴʥʳʡ ʨʫʩʩʢʠʡ ʭʠʨʫʨʛ ʈ. ʈ. 

ɺʨʝʜʝʥ. ʇʝʨʚʳʝ ʥʘʫʯʥʳʝ ʨʘʙʦʪʳ ʌ. ɸ. ɿʚʝʨʞʭʦʚ-

ʩʢʦʛʦ ʧʦʩʚʷʱʝʥʳ ʚʦʧʨʦʩʘʤ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʈʦʩʩʠʠ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ, ʘ ʪʘʢʞʝ ʚʳʩʰʝʤʫ ʩʪʦ-

ʤʘʪʦʣʦʛʠʯʝʩʢʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘ-

ʥʠ ʁʟʫʙʥʳʭ ʚʨʘʯʝʡ. ɺʩʝ ʩʚʦʠ ʟʥʘʥʠʷ ʠ ʦʨʛʘʥʠʟʘʪʦʨ-

ʩʢʠʡ ʪʘʣʘʥʪ ʌ. ɸ. ɿʚʝʨʞʭʦʚʩʢʠʡ ʩʫʤʝʣ ʩ ʦʛʨʦʤʥʦʡ 

ʧʦʣʴʟʦʡ ʜʣʷ ʜʝʣʘ ʧʨʠʤʝʥʠʪʴ ʚ ʛʦʜʳ ʇʝʨʚʦʡ ʤʠʨʦ-

ʚʦʡ ʚʦʡʥʳ, ʚʳʩʪʫʧʠʚ ʠʥʠʮʠʘʪʦʨʦʤ ʠ ʦʨʛʘʥʠʟʘʪʦ-

ʨʦʤ ʧʝʨʚʳʭ ʯʝʣʶʩʪʥʳʭ ʛʦʩʧʠʪʘʣʝʡ ʚ ʈʦʩʩʠʠ. 

ʇʦʤʠʤʦ ʌ. ɸ. ɿʚʝʨʞʭʦʚʩʢʦʛʦ, ʢʦʪʦʨʳʡ ʚ ʧʝʨ-

ʚʦʝ ʚʨʝʤʷ ʟʘʚʝʜʦʚʘʣ ʵʪʠʤ ʢʘʙʠʥʝʪʦʤ ʙʝʟʚʦʟʤʝʟʜʥʦ, 

ʤʝʜʠʮʠʥʩʢʠʡ ʧʝʨʩʦʥʘʣ ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʦʜʦʥʪʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʢʘʙʠʥʝʪʘ ʩʦʩʪʦʷʣ ʠʟ ʩʪʘʨʰʝʛʦ ʦʨʜʠʥʘ-

ʪʦʨʘ ï ʜʦʢʪʦʨʘ ʤʝʜʠʮʠʥʳ ɼ. ɸ. ʌʨʘʥʢʘ, ʜʚʫʭ ʦʨʜʠ-

ʥʘʪʦʨʦʚ: ʌ. ʀ. ɿʦʣʦʪʥʠʮʢʦʡ ʠ ʉ. ʃ. ʊʘʥʪʣʝʚʩʢʦʛʦ, 

ʩʪʘʨʰʝʛʦ ʟʫʙʥʦʛʦ ʚʨʘʯʘ ɻ. ɸ. ʕʬʨʦʥʘ ʠ ʪʨʸʭ ʟʫʙʥʳʭ 

ʪʝʭʥʠʢʦʚ. ʕʪʠ ʣʠʮʘ ʩʦʩʪʦʷʣʠ ʚ h ʪʘʪʝ ʢʘʙʠʥʝʪʘ. ɺʥʝ 

ʰʪʘʪʘ çʙʳʣʠ ʜʦʧʫʱʝʥʳè ʢ ʫʭʦʜʫ ʟʘ ʨʘʥʝʥʳʤʠ ʙʝʟ-

ʚʦʟʤʝʟʜʥʦ ʟʫʙʥʳʝ ʚʨʘʯʠ ʚ ʢʦʣʠʯʝʩʪʚʝ 20 ʯʝʣʦʚʝʢ. 

ʉʨʝʜʠ ʥʠʭ ɿ. ɹ. ʇʠʨʷʪʠʥʩʢʠʡ ï ʚ ʛʦʜʳ ʉʦʚʝʪʩʢʦʡ 

ʚʣʘʩʪʠ ʦʜʠʥ ʠʟ ʦʨʛʘʥʠʟʘʪʦʨʦʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ 

ʧʦʤʦʱʠ ʚ ʃʝʥʠʥʛʨʘʜʝ, ʟʘʩʣʫʞʝʥʥʳʡ ʚʨʘʯ ʈʉʌʉʈ. 

 ʋʞʝ ʯʝʨʝʟ ʜʚʘ ʤʝʩʷʮʘ ʨʘʙʦʪʳ çʦʜʦʥʪʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʢʘʙʠʥʝʪʘè ʯʠʩʣʦ ʢʨʦʚʘʪʝʡ ʚ ʥʝʤ ʙʳʣʦ ʫʚʝʣʠ-

ʯʝʥʦ ʜʦ 155 ʠ ʦʥ ʩʪʘʣ ʠʤʝʥʦʚʘʪʴʩʷ çɿʫʙʦʚʨʘʯʝʙʥʳʤ 

ʣʘʟʘʨʝʪʦʤè. ʈʘʙʦʪʘ ʵʪʦʛʦ ʣʘʟʘʨʝʪʘ ʧʨʦʪʝʢʘʣʘ ʚ 

ʪʨʫʜʥʳʭ ʫʩʣʦʚʠʷʭ. ʇʦʤʠʤʦ ʪʦʛʦ, ʯʪʦ ʣʘʟʘʨʝʪ ʧʦʣʫ-

ʯʘʣ ʨʘʩʧʦʨʷʞʝʥʠʷ ʠʟ 10 ʨʘʟʣʠʯʥʳʭ ʠʥʩʪʘʥʮʠʡ, 

ʙʳʣʠ ʠ ʜʨʫʛʠʝ ʪʨʫʜʥʦʩʪʠ. ʀʟ-ʟʘ ʥʝʟʥʘʢʦʤʩʪʚʘ ʦʙ-

ʱʝʚʦʡʩʢʦʚʳʭ ʚʨʘʯʝʡ ʠ ʚʨʘʯʝʡ-ʭʠʨʫʨʛʦʚ ʩ ʦʢʘʟʘ-

ʥʠʝʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ 

ʯʝʣʶʩʪʥʳʤ ʨʘʥʝʥʳʤ, ʩʶʜʘ ʥʘʧʨʘʚʣʷʣʠʩʴ, ʦʩʦʙʝʥʥʦ 

ʚ ʧʝʨʚʦʝ ʚʨʝʤʷ, ʚʩʝ ʪʷʞʝʣʦ ʨʘʥʝʥʳʝ, ʫ ʢʦʪʦʨʳʭ ʠʤʝ-

ʣʦʩʴ ʜʘʞʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʨʝʞʜʝʥʠʝ ʯʝʣʶʩʪʥʦ-

ʣʠʮʝʚʦʡ ʦʙʣʘʩʪʠ. 

ʊʨʫʜʥʦʩʪʴ ʚ ʨʘʙʦʪʝ ʟʘʢʣʶʯʘʣʘʩʴ ʝʱʝ ʚ ʪʦʤ, ʯʪʦ 

ʠʟʤʫʯʝʥʥʳʝ ʙʝʟʨʝʟʫʣʴʪʘʪʥʳʤ ʣʝʯʝʥʠʝʤ ʚ ʦʙʱʝʭʠ-

ʨʫʨʛʠʯʝʩʢʠʭ ʛʦʩʧʠʪʘʣʷʭ, ʨʘʥʝʥʳʝ, ʧʦʧʘʜʘʷ ʚ ʵʪʦʪ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʣʘʟʘʨʝʪ, ʟʘʯʘʩʪʫʶ ʦʪʢʘʟʳʚʘ-

ʣʠʩʴ ʜʘʞʝ ʦʪ ʥʝʙʦʣʴʰʠʭ, ʯʘʩʪʦ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ 

ʦʧʝʨʘʮʠʡ, ʥʝ ʚʝʨʷ ʚ ʨʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ [9]. 

ʇʨʠ ʦʟʥʘʢʦʤʣʝʥʠʠ ʩ ʦʧʝʨʘʮʠʦʥʥʳʤ ʞʫʨʥʘʣʦʤ 

ʣʘʟʘʨʝʪʘ ʚʳʷʩʥʷʝʪʩʷ, ʯʪʦ ʦʧʝʨʘʪʠʚʥʳʝ ʚʤʝʰʘʪʝʣʴ-

ʩʪʚʘ ʩʚʦʜʠʣʠʩʴ ʢ ʩʝʢʚʝʩʪʨʦʪʦʤʠʠ, ʦʩʪʝʦʪʦʤʠʠ, ʫʜʘ-

ʣʝʥʠʶ ʠʥʦʨʦʜʥʳʭ ʪʝʣ, ʧʝʨʝʚʷʟʢʝ ʩʦʥʥʦʡ ʘʨʪʝʨʠʠ ʚ 

ʩʚʷʟʠ ʩ ʨʘʥʝʥʠʷʤʠ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʠ ʜʨ. ɺ ʥʝʟʥʘ-

ʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʚʦʩʩʪʘʥʦʚʠ-

ʪʝʣʴʥʳʝ ʦʧʝʨʘʮʠʠ ʥʘ ʣʠʮʝ ʩ ʧʦʤʦʱʴʶ ʧʣʘʩʪʠʢʠ 

ʤʝʩʪʥʳʤʠ ʪʢʘʥʷʤʠ. 

10 ʠʶʥʷ 1915 ʛʦʜʫ ʚ ʇʝʪʨʦʛʨʘʜʝ ʙʳʣ ʦʪʢʨʳʪ 

ʚʪʦʨʦʡ ʯʝʣʶʩʪʥʦʡ ʛʦʩʧʠʪʘʣʴ  ̄ 246 ʥʘ 450 ʢʦʝʢ, 

ʦʙʦʨʫʜʦʚʘʥʥʳʡ ʥʘ ʩʨʝʜʩʪʚʘ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʩʦʶʟʘ 

ʛʦʨʦʜʦʚ. ʕʪʦʪ ʛʦʩʧʠʪʘʣʴ ʪʘʢʞʝ ʚʦʟʛʣʘʚʣʷʣ ʧʨʦʬʝʩ-

ʩʦʨ ʌ. ɸ. ɿʚʝʨʞʭʦʚʩʢʠʡ. ʍʠʨʫʨʛʦʤ-ʢʦʥʩʫʣʴʪʘʥʪʦʤ 

ʧʝʪʨʦʛʨʘʜʩʢʠʭ ʛʦʩʧʠʪʘʣʝʡ ʩʦʩʪʦʷʣ ʈ. ʈ. ɺʨʝʜʝʥ 

(ʨʠʩ. 4).  
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ʨʦʩʩʠʡʩʢʠʡ ʠ ʩʦʚʝʪʩʢʠʡ ʚʨʘʯ, ʚʦʝʥʥʦ-ʧʦʣʝʚʦʡ ʭʠʨʫʨʛ, ʦʨʪʦʧʝʜ 

 

ʇʦʜ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʨʫʢʦʚʦʜʩʪʚʦʤ ʈ. ʈ. 

ɺʨʝʜʝʥʘ ʠ ʌ. ɸ. ɿʚʝʨʞʭʦʚʩʢʦʛʦ ʚ 246-ʤ ʛʦʩʧʠʪʘʣʝ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʣʠʩʴ ʚ ʯʝʣʶʩʪʥʦʡ ʭʠʨʫʨʛʠʠ ʠ ʦʨʪʦ-

ʧʝʜʠʠ ʙʫʜʫʱʠʝ ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʠ ʩʦʚʝʪʩʢʠʭ ʥʘʫʯ-

ʥʳʭ ʰʢʦʣ ʚ ʦʙʣʘʩʪʠ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʭʠʨʫʨʛʠʠ. 

ɿʜʝʩʴ ʨʘʙʦʪʘʣʠ ʦʨʜʠʥʘʪʦʨʘʤʠ ʇ. ʇ. ʃʴʚʦʚ, ɸ. ɸ. 

ʃʠʤʙʝʨʛ, ɽ. ɽ. ɹʘʙʠʮʢʘʷ, ʆ. ɽ. ɹʘʙʠʮʢʘʷ, ʄ. ʄ. ɺʘʥ-

ʢʝʚʠʯ, ɼ. ɸ. ʕʥʪʠʥ, ɻ. ɸ. ʕʬʨʦʥ ʠ ʜʨʫʛʠʝ (ʨʠʩ. 5). 

   
ʈʠʩ. 5. ʇ.ʇ. ʃʴʚʦʚ ɸ.ɸ. ʃʠʤʙʝʨʛ   ɼ.ɸ. ʕʥʪʠʥ 

 

ɺ ʛʦʜʳ ʚʦʡʥʳ ʤʥʦʛʠʝ ʩʦʪʨʫʜʥʠʢʠ ʢʘʬʝʜʨʳ 

ʙʳʣʠ ʧʨʠʚʣʝʯʝʥʳ ʚ ʚʦʝʥʥʳʝ ʛʦʩʧʠʪʘʣʠ, ʧʨʦʬʝʩʩʦʨ 

ʌ. ɸ. ɿʚʝʨʞʭʦʚʩʢʠʡ ʥʘʭʦʜʠʣʩʷ ʥʘ ʧʝʨʝʜʥʝʤ ʢʨʘʶ, ʚ 

ʜʝʡʩʪʚʫʶʱʝʡ ʘʨʤʠʠ ʠ ʨʫʢʦʚʦʜʠʣ ʛʦʩʧʠʪʘʣʴʥʦʡ ʧʦ-

ʤʦʱʴʶ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʳʤ ʨʘʥʝʥʥʳʤ. ʇʦʟʞʝ ʦʥ ʢʫ-

ʨʠʨʦʚʘʣ ʣʝʯʝʥʠʝ ʨʘʥʝʥʥʳʭ ʚ ʛʦʩʧʠʪʘʣʝ ɺʦʝʥʥʦ-ʤʝ-

ʜʠʮʠʥʩʢʦʡ ʘʢʘʜʝʤʠʠ. ʅʘ ʙʘʟʝ ʣʘʟʘʨʝʪʘ  ̄246 ʚ ʛʦ-

ʨʦʜʝ ʇʝʪʨʦʛʨʘʜʝ ʙʳʣʠ ʦʨʛʘʥʠʟʦʚʘʥʳ 

ʢʨʘʪʢʦʩʨʦʯʥʳʝ ʢʫʨʩʳ ʧʝʨʚʠʯʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʧʦ 

ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʭʠʨʫʨʛʠʠ ʜʣʷ ʚʨʘʯʝʡ ʠ ʩʨʝʜʥʝʛʦ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ. ʆʩʝʥʴʶ 1915 ʛʦʜʘ ʌ. ɸ. 

ɿʚʝʨʞʭʦʚʩʢʠʡ ʙʳʣ ʥʘʟʥʘʯʝʥ ʠʥʩʧʝʢʪʦʨʦʤ ʨʷʜʘ ʯʝ-

ʣʶʩʪʥʳʭ ʣʘʟʘʨʝʪʦʚ ʈʦʩʩʠʠ. 

ʋʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʚ ʛʦʜʳ ʚʦʡʥʳ ʧʨʦʜʦʣʞʘʣʩʷ, 

ʥʦ ʣʝʢʮʠʠ ʧʦ ʦʜʦʥʪʦʣʦʛʠʠ ʙʳʣʠ ʧʨʝʢʨʘʱʝʥʳ, ʘ 

ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ ʠ ʧʨʠʝʤ ʟʘʯʝʪʦʚ ʙʳʣʠ ʧʦʣʥʦ-

ʩʪʴʶ ʚʦʟʣʦʞʝʥʳ ʥʘ ʘʩʩʠʩʪʝʥʪʦʚ ʢʘʬʝʜʨʳ: ʈ. ɹ. ɾʫ-

ʭʦʚʩʢʦʛʦ ʠ ɸ. ʉ. ʋʨʠʥʦʚʩʢʫʶ. 

                                                           
1 ʎʠʪʘʪʳ ʧʝʯʘʪʘʶʪʩʷ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʪʨʘʥʩʢʨʠʧʮʠʠ 

ɺ ʥʘʫʯʥʦʤ ʤʠʨʝ ʧʨʦʬʝʩʩʦʨ ʌ. ɸ. ɿʚʝʨʞʭʦʚ-

ʩʢʠʡ ʙʳʣ ʠʟʚʝʩʪʝʥ ʢʘʢ ʯʝʣʦʚʝʢ ʧʨʠʥʮʠʧʠʘʣʴʥʳʡ, 

ʫʤʝʶʱʠʡ ʦʪʩʪʘʠʚʘʪʴ ʩʚʦʝ ʤʥʝʥʠʝ, ʥʝ ʫʩʪʫʧʘʶʱʠʡ 

ʜʘʚʣʝʥʠʶ, ʜʘʞʝ ʝʩʣʠ ʜʝʣʦ ʜʦʭʦʜʠʣʦ ʜʦ ʩʫʜʘ [6]. 

ʉʨʝʜʠ ʢʦʣʣʝʛ ʝʛʦ ʘʚʪʦʨʠʪʝʪ ʙʳʣ ʥʝʟʳʙʣʝʤ. ɽʛʦ 

ʟʥʘʣʠ, ʢʘʢ ʧʨʝʢʨʘʩʥʦʛʦ ʢʣʠʥʠʮʠʩʪʘ, ʚ ʩʦʚʝʨʰʝʥʩʪʚʝ 

ʚʣʘʜʝʶʱʝʛʦ ʭʠʨʫʨʛʠʯʝʩʢʠʤʠ ʥʘʚʳʢʘʤʠ. ʉʧʝʢʪʨ ʝʛʦ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʳʣ ʟʥʘʯʠʪʝʣʝʥ. ɺ 1918 ʛ. ʦʥ ʫʝʭʘʣ ʚ 

ʇʦʣʴʰʫ, ʛʜʝ ʧʨʦʜʦʣʞʘʣ ʨʘʙʦʪʫ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. 

ɺ 1915 ʛʦʜʫ ʨʫʩʩʢʘʷ ʘʨʤʠʷ ʩʪʘʣʘ ʪʝʨʧʝʪʴ ʞʝ-

ʩʪʦʢʠʝ ʧʦʨʘʞʝʥʠʷ, ʦʪʜʘʚ ʥʝʤʮʘʤ ʥʝ ʪʦʣɹʢʦ ʟʘʭʚʘ-

ʯʝʥʥʦʝ ʚ 1914 ʛ., ʥʦ ʠ ʚʩʶ ʇʦʣʴʰʫ, ʯʘʩʪʴ ʋʢʨʘʠʥʳ, 

ɹʝʣʦʨʫʩʩʠʠ ʠ ʇʨʠʙʘʣʪʠʢʠ; ʧʦʪʦʢ ʨʘʥʝʥʳʭ ʨʝʟʢʦ 

ʫʚʝʣʠʯʠʣʩʷ, ʠ ʠʭ ʩʫʜʴʙʦʡ ʦʟʘʙʦʪʠʣʩʷ ʩʘʤ ʮʘʨʴ1: 

çʇʨʠʩʧʦʩʦʙʣʝʥʠʝ ɿʠʤʥʝʛʦ ɼʚʦʨʮʘ ʧʦʜ ʣʘʟʘ-

ʨʝʪ. ɻʦʩʫʜʘʨʴ ʀʤʧʝʨʘʪʦʨ, ʦʩʚʝʜʦʤʠʚʰʠʩʴ ʦ ʥʝʜʦ-

ʩʪʘʪʢʝ ʚ ʧʦʤʝʱʝʥʠʷʭ ʜʣʷ ʨʘʥʝʥʳʭ, ʧʦʚʝʣʝʪʴ ʩʦʠʟ-
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ʚʦʣʠʣ ʧʨʝʜʦʩʪʘʚʠʪʴ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʥʘʰʠʭ ʨʘʥʝ-

ʥʳʭ ʚʦʠʥʦʚ ʀʤʧʝʨʘʪʦʨʩʢʠʡ ɿʠʤʥʠʡ ɼʚʦʨʝʮ ʠ ʜʨʫ-

ʛʠʝ ʧʦʜʭʦʜʷʱʠʝ ʜʚʦʨʮʦʚʳʝ ʟʜʘʥʠʷ. 

ɺ ʀʤʧʝʨʘʪʦʨʩʢʦʤ ɿʠʤʥʝʤ ɼʚʦʨʮʝ ɺʳʩʦʯʘʡʰʝ 

ʨʘʟʨʝʰʝʥʦ ʦʪʚʝʩʪʠ ʧʦʜ ʨʘʥʝʥʳʭ ʧʘʨʘʜʥʳʝ ʟʘʣʳ, ʚʳ-

ʭʦʜʷʱʠʝ ʥʘ ʅʝʚʫ, ʘ ʠʤʝʥʥʦ: ʅʠʢʦʣʘʝʚʩʢʠʡ ʟʘʣ ʩ ʚʦ-

ʝʥʥʦʡ ʛʘʣʝʨʝʝʡ, ɸʚʘʥ-ʟʘʣ, ʌʝʣʴʜʤʘʨʰʘʣʴʩʢʠʡ, ɻʝʨ-

ʙʦʚʳʡ ʠ ɻʝʦʨʛʠʝʚʩʢʠʝ ʟʘʣʳ, ʚʩʝʛʦ ʥʘ 1000 ʨʘʥʝʥʳʭ 

(ʨʠʩ. 6). 

 
ʈʠʩ. 6. ɽ yɺʝʣʠʯʝʩʪʚʦ ɻʦʩʫʜʘʨʳʥʷ ʀʤʧʝʨʘʪʨʠʮʘ ɸʣʝʢʩʘʥʜʨʘ ʌʸʜʦʨʦʚʥʘ ʠ ʀʭ ʀʤʧʝʨʘʪʦʨʩʢʠʝ ɺʝʣʠʯʝ-

ʩʪʚʘ ɺʝʣʠʢʠʝ ʂʥʷʞʥʳ ʆʣʴʛʘ ʅʠʢʦʣʘʝʚʥʘ ʠ ʊʘʪʴʷʥʘ ʅʠʢʦʣʘʝʚʥʘ ʩʨʝʜʠ ʧʝʨʩʦʥʘʣʘ  

ʎʘʨʩʢʦʩʝʣʴʩʢʦʛʦ ɼʚʦʨʮʦʚʦʛʦ ʣʘʟʘʨʝʪʘ. 

ʌʦʪʦʛʨʘʬʠʷ ʇ. ʀ. ɺʦʣʢʦʚʘ. (çɺʝʯʥʦʝ ɺʨʝʤʷè ɹ. ɸ. ʉʫʚʦʨʠʥʘ) [6]  

 

ʉʪʦʣʦʚʘʷ ʙʫʜʝʪ ʫʩʪʨʦʝʥʘ ʚ ʀʦʨʜʘʥʩʢʦʤ ʚʝʩʪʠ-

ʙʶʣʝ. ʅʘ ʧʣʦʱʘʜʢʘʭ ʀʦʨʜʘʥʩʢʦʡ ʣʝʩʪʥʠʮʳ ʧʨʝʜʧʦ-

ʣʦʞʝʥʦ ʫʩʪʨʦʠʪʴ ʢʘʥʮʝʣʷʨʠʶ, ʧʨʠʝʤʥʫʶ ʠ ʜʝʞʫʨ-

ʥʫ ʁʚʨʘʯʝʡ. 

ʇʝʪʨʦʚʩʢʠʡ ʟʘʣ ʠ ɻʘʣʝʨʝʷ ʚʦʡʥʳ 1812 ʛ. ʙʫʜʫʪ 

ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʰʢʘʬʦʚ ʩ ʙʝʣʴʸʤ ʠ 

ʧʨʦʯʠʤʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʨʘʥʝʥʳʭ ʧʨʝʜʤʝʪʘʤʠ. 

ʇʦʜ ʦʧʝʨʘʮʠʦʥʥʫʶ ʧʨʝʜʧʦʣʦʞʝʥʦ ʧʨʠʩʧʦʩʦʙʠʪʴ 

ɸʧʦʣʣʦʥʦʚ ʠ ʌʝʣʴʜʤʘʨʰʘʣʴʩʢʠʡ ʟʘʣʳ. ɼʣʷ ʚʘʥʥ ʠ 

ʫʙʦʨʥʳʭ ʙʫʜʫʪ ʦʪʚʝʜʝʥʳ ʧʦʤʝʱʝʥʠʷ ʇʦʤʧʝʝʚʩʢʦʛʦ 

ʩʘʜʠʢʘ ʚʦ 2-ʤ ʵʪʘʞʝ ʠ ʇʦʩʦʣʴʩʢʦʛʦ ʧʦʜʲʝʟʜʘ ʚ 1-ʤ. 

ɼʣʷ ʧʦʤʝʱʝʥʠʷ ʩʘʥʠʪʘʨʦʚ ð ʭʦʨʳ ɸʚʘʥʟʘʣʘ ʠ ʅʠ-

ʢʦʣʘʝʚʩʢʦʛʦ ʟʘʣʘ, ʧʣʦʱʘʜʴ ʢʦʪʦʨʳʭ ʜʦʩʪʘʪʦʯʥʘ ʜʣʷ 

ʨʘʟʤʝʱʝʥʠʷ 100 ʯʝʣʦʚʝʢ. ʅʘʢʦʥʝʮ, ʯʪʦ ʢʘʩʘʝʪʩʷ ʧʦ-

ʤʝʱʝʥʠʡ ʜʣʷ ʩʝʩʪʝʨ ʤʠʣʦʩʝʨʜʠʷ, ʪʦ 3-ʡ ɻ ʪʘʞ 7-ʡ ɿʘ-

ʧʘʩʥʦʡ ʧʦʣʦʚʠʥʳ ʩʚʦʙʦʜʥʦ ʧʦʤʝʩʪʠʪ 60ï100 ʩʝ-

ʩʪʝʨ. 

1-  ̫ɿʘʧʘʩʥʘʷ ʧʦʣʦʚʠʥʘ ɼʚʦʨʮʘ, ɹʝʣʳʡ ʠ ɸʣʝʢ-

ʩʘʥʜʨʦʚʩʢʠʡ ʟʘʣʳ ʦʩʪʘʶʪʩʷ ʩʚʦʙʦʜʥʳʤʠ ʥʘ ʩʣʫʯʘʡ 

ɺʳʩʦʯʘʡʰʝʛʦ ʚʳʭʦʜʘ ʠʣʠ ʧʨʠʝʤʦʚ. 

ɺʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʨʘʙʦʪʳ ʧʦ ʧʨʠʩʧʦʩʦʙʣʝʥʠʶ 

ɼʚʦʨʮʘ ʧʦʜ ʣʘʟʘʨʝʪ, ʢʘʢ-ʪʦ: ʫʩʪʨʦʡʩʪʚʦ ʚʘʥʥ ʠ 

ʫʙʦʨʥʳʭ, ʧʦʢʨʳʪʠʝ ʧʦʣʦʚ ʣʠʥʦʣʝʫʤʦʤ ʠ ʪ. ʧ., ï ʙʫ-

ʜʫʪ ʩʜʝʣʘʥʳ ʟʘ ʩʯʸʪ ʤʠʥʠʩʪʝʨʩʪʚʘ ʀʤʧʝʨʘʪʦʨʩʢʦʛʦ 

ɼʚʦʨʘ. ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʚʩʝʛʦ ʙʦʣʴʥʠʯʥʦʛʦ ʠʥʚʝʥ-

ʪʘʨʷ, ʪʦ ʟʘʙʦʪʳ ʦ ʪʘʢʦʚʦʤ ʣʝʞʘʪ ʥʘ ʵʚʘʢʫʘʮʠʦʥʥʦʡ 

ʯʘʩʪʠ. ʆʙʦʨʫʜʦʚʘʥʠʝ ʠ ʥʘʟʥʘʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ ʜʣʷ 

ʣʘʟʘʨʝʪʘ ʧʦʨʫʯʝʥʦ ʛʣʘʚʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ ʈʦʩʩʠʡ-

ʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʂʨʘʩʥʦʛʦ ʂʨʝʩʪʘ. 

ʀʟ ʟʘʛʦʨʦʜʥʳʭ ʨʝʟʠʜʝʥʮʠʡ ʚ ʎʘʨʩʢʦʤ ʉʝʣʝ, 

ʩʚʝʨʭ ʟʘʥʷʪʦʛʦ ʫʞʝ ʧʦʤʝʱʝʥʠʷ ʚ ɹʦʣʴʰʦʤ ɼʚʦʨʮʝ, 

ʚʚʠʜʫ ɺʳʩʦʯʘʡʰʝʛʦ ʪʘʤ ʧʨʝʙʳʚʘʥʠʷ ʩʚʦʙʦʜʥʳʭ ʧʦ-

ʤʝʱʝʥʠʡ ʥʝ ʠʤʝʝʪʩʷ. ɼʚʦʨʮʦʚʳʝ ʟʜʘʥʠʷ ʇʝʪʝʨʛʦʬʘ, 

ʢʘʢ-ʪʦ: ɹʦʣʴʰʦʡ ʠ ɸʥʛʣʠʡʩʢʠʡ ʜʚʦʨʮʳ ð ʚʚʠʜʫ ʦʪ-

ʩʫʪʩʪʚʠʷ ʦʪʦʧʣʝʥʠʷ, ɻʦʪʠʯʝʩʢʠʝ ʠ ʌʨʝʡʣʠʥʩʢʠʡ 

ʜʦʤʘ ð ʟʘ ʥʝʠʤʝʥʠʝʤ ʚʦʜʦʧʨʦʚʦʜʘ, ʤʘʣʦ ʧʨʠʛʦʜʥʳ 

ʜʣʷ ʫʩʪʨʦʡʩʪʚʘ ʣʘʟʘʨʝʪʦʚ. ʀʤʧʝʨʘʪʦʨʩʢʠʡ ʕʨʤʠʪʘʞ 

ʚʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʚʦʜʦʧʨʦʚʦʜʘ ʠ ʦʩʚʝʱʝʥʠʷ ʪʘʢʞʝ 

ʥʝʧʨʠʛʦʜʝʥ ʜʣʷ ʨʘʥʝʥʳʭ. 

ɹʳʣ ʧʦʜʥʷʪ ʚʦʧʨʦʩ ʠ ʦʙ ʀʤʧʝʨʘʪʦʨʩʢʠʭ ʪʝʘʪ-

ʨʘʭ. ʅʦ ʚʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʚ ʩʘʤʳʭ ʦʙʰʠʨʥʳʭ ʧʦʤʝ-

ʱʝʥʠʷʭ ʪʝʘʪʨʦʚ ð ʚ ʟʨʠʪʝʣʴʥʳʭ ʟʘʣʘʭ ʠ ʥʘ ʩʮʝʥʘʭ 

ð ʜʥʝʚʥʦʛʦ ʩʚʝʪʘ, ʪʘʢʦʚʳʝ ʙʝʟʫʩʣʦʚʥʦ ʥʝ ʧʦʜʭʦʜʷʪ 

ʜʣʷ ʫʩʪʨʦʡʩʪʚʘ ʣʘʟʘʨʝʪʦʚ; ʧʨʦʯʠʝ ʢʦʤʥʘʪʳ ð ʬʦʡʝ 

ʠ ʙʫʬʝʪʳ ð ʚʤʝʩʪʠʣʠ ʙ  rʚʦ ʚʩʝʭ ʪʨʝʭ ʀʤʧʝʨʘʪʦʨ-

ʩʢʠʭ ʪʝʘʪʨʘʭ ʥʝ ʙʦʣʝʝ 250 ʨʘʥʝʥʳʭ, ʫʙʳʪʦʢ ʞʝ ʦʪ 

ʟʘʢʨʳʪʠʷ ʪʝʘʪʨʦʚ ʧʨʝʚʳʩʠʣ ʙ  r1 ʤʣʥ. ʨʫʙ., ʘ ʧʦʪʦʤʫ 

ʠʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʧʦʜ ʣʘʟʘʨʝʪʳ ʧʨʠʟʥʘʥʦ ʥʝʮʝʣʝ-

ʩʦʦʙʨʘʟʥʳʤè (ʄʝʜʠʮʠʥʩʢʠʡ ʉʦʚʨʝʤʝʥʥʠʢ, 1915, ̄  

33). 

ɻʦʩʧʠʪʘʣʴ ʚ ɿʠʤʥʝʤ ʜʚʦʨʮʝ ʚʩʢʦʨʝ ʦʪʢʨʳʣʠ ð 

ʜʦ ʦʢʪʷʙʨʷ 1917 ʛ., ʢʦʛʜʘ ʦʥ ʙʳʣ ʚʟʷʪ ʰʪʫʨʤʦʤ ʠ 

ʣʠʢʚʠʜʠʨʦʚʘʥ ʟʘʦʜʥʦ ʩ ɺʨʝʤʝʥʥʳʤ ʧʨʘʚʠʪʝʣʴ-

ʩʪʚʦʤ: 

çɻʦʩʧʠʪʘʣʴ ʙʳʣ ʚʝʣʠʢʦʣʝʧʥʦ ʦʩʥʘʱʝʥ, ʰʪʘʪ 

ʫʢʦʤʧʣʝʢʪʦʚʘʥ ʧʝʨʚʦʢʣʘʩʩʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ. 

ʇʝʨʩʦʥʘʣ ʛʦʩʧʠʪʘʣʷ ʩʦʩʪʦʷʣ ʠʟ 35 ʚʨʘʯʝʡ, ʚ ʦʩʥʦʚ-


