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ɺ ʨʘʙʦʪʝ ʚʧʝʨʚʳʝ ʧʨʠʚʦʜʠʪʩʷ ʧʦʣʥʳʡ ʘʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʩʪʝʧʥʳʭ ʵʢʦʩʠʩʪʝʤ ʦʩʪʨʦʚʘ ʆʣʴʭʦʥ. ʆʙʨʘʱʘʝʪʩʷ ʚʥʠʤʘʥʠʝ ʥʘ ʬʣʦʨʠʩʪʠʯʝʩʢʠʝ ʠ 

ʬʘʫʥʠʩʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʝʧʥʳʭ ʵʢʦʩʠʩʪʝʤ ʦʩʪʨʦʚʘ ʆʣʴʭʦʥ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ 

ʩʪʝʧʥʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ ʙʘʩʩʝʡʥʘ ʦʟʝʨʘ ɹʘʡʢʘʣ. ɼʝʣʘʝʪʩʷ ʚʳʚʦʜ, ʯʪʦ ʩʪʝʧʠ ʦʩʪʨʦʚʘ ʆʣʴʭʦʥ ʚ 

ʟʥʘʯʠʪʝʣʥɹʦʡ ʩʪʝʧʝʥʠ ʦʪʨʘʞʘʶʪ ʧʨʠʨʦʜʫ ʩʪʝʧʥʳʭ ʩʦʦʙʱʝʩʪʚ ɹʘʡʢʘʣʴʩʢʦʡ ʉʠʙʠʨʠ, ʥʝʩʤʦʪʨʷ 

ʥʘ ʠʭ ʦʩʪʨʦʚʥʦʝ ʧʦʣʦʞʝʥʠʝ. ʉʪʨʫʢʪʫʨʘ ʨʝʣʠʢʪʦʚʳʭ ʩʪʝʧʝʡ ʦʩʪʨʦʚʘ ʆʣʴʭʦʥ ʧʨʝʪʝʨʧʝʣʘ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʩʪʘʚʝ ʬʣʦʨʳ ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ ʩʦ ʚʨʝʤʝʥʠ ʝʛʦ ʦʪʜʝʣʝʥʠʷ ʦʪ 

ʤʘʪʝʨʠʢʘ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ  ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʘʷ ʚ ʵʪʦʤ ʨʘʡʦʥʝ ʥʝ 

ʙʳʣʘ ʨʘʟʨʫh ʠʪʝʣʴʥʦʡ.  
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STRUCTURE OF A BIOLOGICAL VARIETY OF STEPPE ECOSYSTEMS OF ISLAND 

OLKHON  AND THEIR FEATURES IN COMPARISON WITH STEPPES OF THE 

CATCHMENT BASIN OF LAKE B AIKAL  

L.V. Bubnova, V.N. Molozhnikov  

Irkutsk State Academy of Agriculture, Irkutsk, Russia 
 

The full analysis of structure of biological diversity of steppe ecosystems on the island 

Olkhon for the first time is provided in work. The attention to floristic and faunistic features of 

steppe ecosystems on the island Olkhon in comparison with other steppe communities of the basin 

of Lake Baikal is paid. The conclusion is drawn that steppes on the island Olkhon substantially 

reflect the nature of steppe communities of the Baikal Siberia, despite their island situation. The 

structure of relic steppes on the island Olkhon underwent minor changes in structure of flora of the 

highest plants since its separation from the continent that is connected with economic activity of the 

human which in this area wasn't destructive. 
Key words: Biodiversity, steppe ecosystems, plants, family. 

 

ɺ ʩʦʩʪʘʚʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ɹʘʡʢʘʣʴʩʢʦʡ ʉʠʙʠʨʠ ʦʩʦʙʦʝ ʧʦʣʦʞʝʥʠʝ 

ʟʘʥʠʤʘʶʪ ʩʪʝʧʠ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʣʠʰʴ 7-9% ʧʣʦʱʘʜʠ ʨʝʛʠʦʥʘ. [7] ʆʥʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʨʠʛʠʥʘʣʴʥʳʡ ʵʣʝʤʝʥʪ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʦʪʥʦʩʷʪʩʷ ʢ 

ʬʣʦʨʠʩʪʠʯʝʩʢʠ ʥʘʠʙʦʣʝʝ ʙʦʛʘʪʳʤ (666 ʚʠʜʦʚ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ, ʜʣʷ 

ʩʨʘʚʥʝʥʠʷ: ʣʝʩʘ ï 625, ʣʫʛʘ ʠ ʙʦʣʦʪʘ ï 319, ʚʳʩʦʢʦʛʦʨʴʝ ï 550 ʚʠʜʦʚ) ʠ 

ʛʝʥʝʪʠʯʝʩʢʠ ʚʝʩʴʤʘ ʨʘʟʥʦʨʦʜʥʳʤ [ʄʘʣʳʰʝʚ, ʇʝʰʢʦʚʘ, 1984]. ʉʪʝʧʠ ʚ 

ʛʨʘʥʠʮʘʭ ɹʘʡʢʘʣʴʩʢʦʡ ʉʠʙʠʨʠ, ʷʚʣʷʷʩʴ ʘʟʦʥʘʣʴʥʳʤ ʪʠʧʦʤ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, 

ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʳ ʚ ʦʙʰʠʨʥʳʭ ʤʝʞʛʦʨʥʳʭ ʚʧʘʜʠʥʘʭ. ʊʘʞʝʨʘʥʳ ʠ ʶʞʥʘʷ ʯʘʩʪʴ 

ʦʩʪʨʦʚʘ ʆʣʴʭʦʥ ï ʵʪʦ ʩʪʝʧʥʦʡ çʦʩʪʨʦʚè, ʩʦʭʨʘʥʠʚʰʠʡʩʷ ʦʪ ʥʝʢʦʛʜʘ 

ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ ʟʦʥʘʣʴʥʳʭ ʩʪʝʧʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʠʙʠʨʠ (ʇʝʰʢʦʚʘ, 1972, 

1984.). ʇʦ ʙʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʵʪʠ ʩʪʝʧʠ ʧʨʝʜʩʪʘʚʣʷʣʠ ʚ 
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ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʜʘʣʝʢʦʤ ʧʨʦʰʣʦʤ ʝʜʠʥʦʝ ʮʝʣʦʝ ʩʦ ʩʪʝʧʷʤʠ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ 

ʛʦʨʥʦʡ ʩʪʨʘʥʳ. ʆʥʠ ʠʤʝʶʪ ʨʝʣʠʢʪʦʚʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ (ʇʨʝʡʥ, 1898; 

ʊʠʭʦʤʠʨʦʚ, 1927; ʇʦʧʦʚ, 1953;. ʄʘʣʳʰʝʚ, 1961; ʇʝʰʢʦʚʘ, 1972). ʆʪ ʙʝʨʝʛʘ 

ɹʘʡʢʘʣʘ ʩʪʝʧʠ ʤʦʛʫʪ ʧʦʜʥʠʤʘʪʴʩʷ ʚ ʛʦʨʳ ʜʦ ʚʳʩʦʪʳ 650-700 ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. 

ɿʘʯʘʩʪʫʶ, ʩʪʝʧʥʳʝ ʫʯʘʩʪʢʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʚʳʭʦʜʘʤ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ. ʈʝʣʴʝʬ 

ʧʦʣʦʛʦ-ʚʦʣʥʠʩʪʳʡ, ʧʨʝʜʩʪʘʚʣʝʥ ʥʠʟʢʦʛʦʨʴʝʤ, ʦʪʜʘʣʝʥʥʦ ʥʘʧʦʤʠʥʘʝʪ ʩʦʙʦʡ 

ʂʘʟʘʭʩʢʠʡ ʤʝʣʢʦʩʦʧʦʯʥʠʢ ʠʣʠ ʨʝʣʴʝʬ ʛʦʙʠʡʩʢʦʡ ʄʦʥʛʦʣʠʠ (ʂʘʩʴʷʥʦʚʘ, 2004). 

ɿʝʤʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʟʘʤʝʪʥʦ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʟʘ ʩʯʝʪ ʚʝʪʨʦʚʦʛʦ ʩʥʦʩʘ, 

ʧʣʦʩʢʦʩʪʥʦʛʦ ʠ ʩʪʨʫʡʯʘʪʦʛʦ ʩʤʳʚʘ. ʇʦʯʚʳ ï ʦʙʝʜʥʝʥʥʳʝ ʯʝʨʥʦʟʝʤʳ ʠ 

ʢʘʰʪʘʥʦʚʳʝ ʤʫʯʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʳʝ ʛʣʫʙʦʢʦʧʨʦʤʝʨʟʘʶʱʠʝ. ʂʣʠʤʘʪ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ, ʩʫʭʦʡ. ɿʘ ʛʦʜ ʚ ʩʪʝʧʷʭ ʆʣʴʭʦʥʘ ʚʳʧʘʜʘʝʪ 200-250 ʤʤ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ï ʩʘʤʦʝ ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚ ɹʘʡʢʘʣʴʩʢʦʡ ʚʧʘʜʠʥʝ. 

ʈʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʦʩʪʘʪʢʘʤʠ ʨʝʣʠʢʪʦʚʳʭ ʩʪʝʧʝʡ ʜʘʫʨʦ- 

ʤʦʥʛʦʣʴʩʢʦʛʦ ʪʠʧʘ. ɿʘʧʘʩʳ ʥʘʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʳ ʚ ʩʪʝʧʥʳʭ ʩʦʦʙʱʝʩʪʚʘ 

ʦʙʳʯʥʦ ʥʝ ʧʨʝʚʳʰʘʶʪ 5-10 ʮ/ʛʘ. ɿʜʝʩʴ ʦʙʠʪʘʶʪ ʪʠʧʠʯʥʳʝ ʩʪʝʧʥʳʝ ʚʠʜʳ ʟʚʝʨʝʡ 

ʠ ʧʪʠʮ: ʩʫʩʣʠʢ, ʩʝʨʝʙʨʠʩʪʘʷ ʠ ʫʟʢʦʯʝʨʝʧʥʘʷ ʧʦʣʝʚʢʠ, ʜʘʫʨʩʢʘʷ ʢʫʨʦʧʘʪʢʘ ʠ 

ʢʘʤʝʥʢʘ-ʧʣʷʩʫʥʴʷ. ʀʟ ʧʨʝʩʤʳʢʘʶʱʠʭʩʷ ʚʩʪʨʝʯʘʝʪʩʷ ʫʟʦʨʯʘʪʳʡ ʧʦʣʦʟ.  

ʉʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʘ ʦʩʪʨʦʚʥʳʭ ʵʢʦʩʠʩʪʝʤ 

ʉʧʠʩʢʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʪʝʧʥʳʭ ʵʢʦʩʠʩʪʝʤ ʆʣʴʭʦʥʘ 

ʩʦʩʪʘʚʣʝʥʳ ʥʘʤʠ ʧʫʪʝʤ ʚʳʙʦʨʢʠ ʠʟ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʊʠʭʦʤʠʨʦʚ, 

1930; ʃʠʪʚʠʥʦʚ, 2007; ɿʘʨʫʙʠʥ, ʃʷʭʦʚʘ, ʠ ʜʨ., 2005; ʂʦʥʩʧʝʢʪ ʬʣʦʨʳ 

ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ, ʄʘʢʨʳʡ, ʂʘʟʘʥʦʚʩʢʠʡ; ʉʧʦʨʦʚʳʝ ʨʘʩʪʝʥʠʷ 

ʇʨʠʙʘʡʢʘʣʴʩʢʦʛʦ, ʂʨʘʩʥʘʷ ʢʥʠʛʘ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ, ʇʦʧʦʚ, ɹʫʩʠʢ), 

ʩʦʙʩʪʚʝʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʠ ʩʙʦʨʦʚ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʩʦʩʪʘʚʣʝʥʥʳʭ ʪʘʙʣʠʮ ʚ ʩʪʝʧʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ 

ʦʩʪʨʦʚʘ ʚʳʷʚʣʝʥʦ: 139 ʚʠʜʦʚ ʣʠʰʘʡʥʠʢʦʚ, 10 ʚʠʜʦʚ ʤʭʦʚ, 14 ʚʠʜʦʚ ʛʨʠʙʦʚ 

(ʤʠʢʨʦʤʠʮʝʪʳ 5 ʚʠʜʦʚ, ʤʘʢʨʦʤʠʮʝʪʳ ï 9 ʚʠʜʦʚ, 379 ʚʠʜʦʚ ʚʳʩʰʠʭ ʩʦʩʫʜʠʩʪʳʭ 

ʨʘʩʪʝʥʠʡ. ɺʦ ʬʣʦʨʝ ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ ʧʨʝʦʙʣʘʜʘʶʪ ʩʝʤʝʡʩʪʚʘ: ʢʘʧʫʩʪʥʳʝ 

(Brassicacea), ʣʶʪʠʢʦʚʳʝ (Ranungulaceae), ʛʚʦʟʜʠʯʥʳʝ (Caryophyllaceae), 

ʛʨʝʯʠʰʥʳʝ (Polygonaceae) , ʦʩʦʢʦʚʳʝ (Cyperaceae), ʤʷʪʣʠʢʦʚʳʝ (Poacea), 

ʘʩʪʨʦʚʳʝ(Asteraceae). ʇʨʝʦʙʣʘʜʘʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʩʝʤʝʡʩʪʚ ʘʩʪʨʦʚʳʝ 

(Asteraceae) ï 54ʚʠʜʘ, ʤʷʪʣʠʢʦʚʳʝ (ʈʦʘʩʝʘʝ) - 48 ʚʠʜʦʚ, ʙʦʙʦʚʳʝ (Fabaceae) -36 

ʚʠʜʦʚ ʫʢʘʟʚrʘʝʪ ʥʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʴ ʬʣʦʨʳ.  

ʇʨʝʦʙʣʘʜʘʥʠʝ ʧʦ ʚʠʜʦʚʦʤʫ ʩʦʩʪʘʚʫ ʚ ʦʩʥʦʚʥʳʭ ʩʝʤʝʡʩʪʚʘʭ ʜʦʚʦʣʴʥʦ 

ʙʣʠʟʢʦ ʩʦ ʩʪʝʧʷʤʠ ʊʘʞʝʨʘʥʩʢʦʡ ʩʪʝʧʠ ʠ ʜʨʫʛʠʤʠ ʩʪʝʧʷʤʠ ɿʘʙʘʡʢʘʣʴʷ. ɺ 

ʩʪʝʧʥʦʡ ʬʣʦʨʝ ʦʩʪʨʦʚʘ ʚʩʪʨʝʯʘʝʪʩʷ ʜʦʚʦʣʴʥʦ ʤʥʦʛʦ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ, ʪʘʢʞʝ 

ʢʘʢ ʠ ʚ ʜʨʫʛʠʭ ʩʪʝʧʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʇʨʠʦʣʴʭʦʥʴʷ (ɸʟʦʚʩʢʠʡ, 1993). ʕʥʜʝʤʠʢʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʤʠ ʚʠʜʘʤʠ: ʂʦʩʪʨʝʮ ʢʦʨʦʪʢʦʛʦ (Bromopsis korotkiji), 

ʑʫʯʢʘ ʊʫʨʯʘʥʠʥʦʚʘ (Deschampsia turczaniniwii Litv). ɺʝʨʙʣʶʜʢʘ 

ʢʫʨʯʘʚʦʢʨʳʣʘʷ, (Corisipermum ulopterum Ftnzl), ʄʘʢ ʇʦʧʦʚʘ (Papaver popovii 

Sipliv), ɸʩʪʨʘʛʘʣ ʦʣʴʭʦʥʩʢʠʡ (Astragalus olchonensis Gontsch), ʆʩʪʨʦʣʦʜʦʯʥʠʢ 

ʦʩʪʨʦʣʠʩʪʥʦʚʠʜʥʳʡ (Oxytropis oxyphylloides Popov), ʆʩʪʨʦʣʦʜʦʯʥʠʢ ʇʝʰʢʦʚʦʡ 

(Oxytropis peschovae Popov), ʆʩʪʨʦʣʦʜʦʯʥʠʢ ʇoʧʦʚʘ (Oxytropis popoviana 

Peschova), ʆʩʪʨʦʣʦʜʦʯʥʠʢ ʪʦʤʧʫʜʩʢʠʡ (Oxytropis tompudae Popov). 
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ʆʩʪʨʦʣʦʜʦʯʥʠʢ ʪʨʝʭʣʠʩʪʦʯʢʦʚʳʡ (Oxytropis triphylla), ɺʠʢʘ ʦʣʴʭʦʥʩʢʘʷ 

(Vicia olchonensis), ʇʝʨʚʦʮʚʝʪ ʧʝʨʠʩʪʳʡ (Primula pinnata Popov et Fed), ʇʦʣʳʥʴ 

ʃʝʜʝʙʫʨʛʘ (Artemisia ledebouriana Besser).[4]ʈʝʜʢʠʝ ʠ ʨʝʣʠʢʪʦʚʳʝ ʚʠʜʳ 

ʨʘʩʪʝʥʠʡ: 9 ʨʝʣʠʢʪʦʚʳʭ ʚʠʜʦʚ, 13 ʚʠʜʦʚ ï ʵʥʜʝʤʠʢʦʚ, ʚʩʝʛʦ 22 ʨʝʜʢʠʭ ʚʠʜʘ 

ʨʘʩʪʝʥʠʷ.  

ʈʝʜʢʠʝ ʠ ʨʝʣʠʢʪʦʚʳʝ ʚʠʜʳ ʩʨʝʜʠ ʩʧʦʨʦʚʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ: ʛʨʠʙʳ ï 2 ʚʠʜʘ 

ʊʨʫʪʦʚʠʢ ʢʦʨʥʝʣʶʙʠʚʳʡ (Polyporus rhizophilus), ʕʥʜʦʧʪʠʭʫʤ ʘʛʘʨʠʢʦʚʠʜʥʳʡ 

(Endoptychum agaricoides Czern.), ʷʚʣʷʶʪʩʷ ʨʝʣʠʢʪʘʤʠ, ʣʠʰʘʡʥʠʢʠ -11 ʚʠʜʦʚ, 

ʠʟ ʥʠʭ ʨʝʣʠʢʪʦʚʳʝ ï 2 ʚʠʜʘ: ʇʝʣʴʪʫʣʘ ʢʦʨʥʝʚʘʷ (Peltula radicata Nyl), ʇʘʥʥʘʨʠʷ 

ʰʝʨʩʪʠʩʪʘʷ (Pannaria conoplea(Ach.) Bory, ʤʭʠ ï5 ʚʠʜʦʚ, ʠʟ ʥʠʭ ʨʝʣʠʢʪʳ 2 ʚʠʜʘ 

ɸʥʝʢʪʘʥʛʠʫʤ ɻʝʥʜʝʣʷ (Anoectangium handeiiSchiffn), ʉʪʨʫʢʠʷ ʙʝʟʞʠʣʢʦʚʘʷ 

(Struckia enervis (Broth.)), ʵʥʜʝʤʠʢ.[4]  

ʇʨʝʩʤʳʢʘʶʱʠʝʩʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʜʥʠʤ ʚʠʜʦʤ ï ʫʟʦʨʯʘʪʳʤ ʧʦʣʦʟʦʤ. 

ɿʝʤʥʦʚʦʜʥʦʝ ʞʠʚʦʪʥʦʝ ʤʦʥʛʦʣʴʩʢʘʷ ʞʘʙʘ ʥʘʡʜʝʥʘ ʥʘ ʙʝʨʝʛʫ ʟʘʣʠʚʘ ɿʘʛʣʠ-

ʅʫʨ[5]. ʉʨʝʜʠ ʧʪʠʮ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 42 ʚʠʜʘ. ʆʩʝʜʣʳʭ -7 ʚʠʜʦʚ, ʧʨʦʣʝʪʥʳʭ - 

35 ʠʟ ʥʠʭ ʛʥʝʟʜʷʱʠʭʩʷ 23 ʚʠʜʘ. ʄʣʝʢʦʧʠʪʘʶʱʠʝʩʷ ʪʘʢʞʝ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳ 

ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 9 ʚʠʜʘʤʠ: ʙʫʨʳʡ ʫʰʘʥ, ʚʦʣʢ, ʦʙʳʢʥʦʚʝʥʥʘʷ ʣʠʩʠʮʘ, ʩʪʝʧʥʦʡ 

ʭʦʨʝʢ, ʜʣʠʥʥʦʭʚʦʩʪʳʡ ʩʫʩʣʠʢ, ʦʣʴʭʦʥʩʢʘʷ ʧʦʣʝʚʢʘ, ʧʦʣʝʚʢʘ-ʵʢʦʥʦʤʢʘ, ʜʦʤʦʚʘʷ 

ʤʳʰʴ, ʙʘʨʘʙʠʥʩʢʠʡ ʭʦʤʷʯʦʢ.  

ʂʨʘʪʢʠʡ ʘʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʪʝʧʝʡ 

ʦ.ʆʣʴʭʦʥ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʪʝʧʷʤʠ ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ ʦʟʝʨʘ ɹʘʡʢʘʣ.  

ʉʝʛʦʜʥʷ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʚʳʧʦʣʥʠʪʴ ʧʦʩʪʘʚʣʝʥʥʫʶ ʟʘʜʘʯʫ 

ʣʠʰʴ ʧʦ ʚʳʩʰʠʤ ʨʘʩʪʝʥʠʷʤ, ʨʝʧʪʠʣʠʷʤ ʠ ʘʤʬʠʙʠʷʤ, ʧʪʠʮʘʤ ʠ 

ʤʣʝʢʦʧʠʪʘʶʱʠʤ. ʆʮʝʥʠʚʘʷ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʬʣʦʨʳ ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ 

ʦʩʪʨʦʚʥʦʡ ʠ ʤʘʪʝʨʠʢʦʚʦʡ ʯʘʩʪʠ ʇʨʠʦʣʴʭʦʥʴʷ. ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʦ 

ʢʦʣʠʯʝʩʪʚʫ ʚʠʜʦʚ ʠ ʧʦ ʩʪʨʫʢʪʫʨʝ ʩʦʦʙʱʝʩʪʚ ʦʥʠ ʧʦʯʪʠ ʠʜʝʥʪʠʯʥʳ.  

ʊʘʢ, ʚ ʊʘʞʝʨʘʥʩʢʠʭ ʩʪʝʧʷʭ ʇʨʠʦʣʴʭʦʥʴʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 382 ʚʠʜʘ 

(ɸʟʦʚʩʢʠʡ, 1993), ʥʘ ʆʣʴʭʦʥʝ - 379 ʚʠʜʦʚ. ʆʜʥʘʢʦ ʦʥʠ ʙʝʜʥʝʝ ʩʪʝʧʥʦʡ ʬʣʦʨʳ 

ɸʣʪʘʷ (623 ʚʠʜʘ ï ɸ.ɺ.ʂʫʤʠʥʦʚʘ), ʍʘʢʘʩʠʠ (530 ʚʠʜʦʚ), ɹʫʨʷʪʠʠ (454 ʚʠʜʘ) ï 

ʄ.ɸ.ʈʝʱʠʢʦʚ,1961 ʠ ʟʘʤʝʪʥʦ ʙʝʜʥʝʝ ʚʩʝʭ ʦʩʪʨʦʚʥʳʭ ʩʪʝʧʝʡ ɹʘʡʢʘʣʴʩʢʦʡ 

ʉʠʙʠʨʠ ï 710 ʚʠʜʦʚ (ʇʝʰʢʦʚʘ, 1972).  

ɺ ʮʝʣʦʤ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʩʪʝʧʠ ʦʩʪʨʦʚʘ ʆʣʴʭʦʥ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʦʪʨʘʞʘʶʪ ʧʨʠʨʦʜʫ ʩʪʝʧʥʳʭ ʩʦʦʙʱʝʩʪʚ ɹʘʡʢʘʣʴʩʢʦʡ ʉʠʙʠʨʠ, ʥʝʩʤʦʪʨʷ 

ʥʘ ʠʭ ʦʩʪʨʦʚʥʦʝ ʧʦʣʦʞʝʥʠʝ. ʉʨʘʚʥʠʚʘʝʤʳʝ ʨʝʛʠʦʥʳ ʩʭʦʜʥʳ ʧʦ ʧʨʠʨʦʜʥʳʤ 

ʫʩʣʦʚʠʷʤ (ʨʝʣʴʝʬ, ʢʣʠʤʘʪ, ʧʦʯʚʳ), ʘ ʪʘʢʞʝ ʙʣʠʟʢʠ ʧʦ ʬʣʦʨʠʩʪʠʯʝʩʢʦʤʫ ʠ 

ʮʝʥʦʪʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʩʪʝʧʥʳʭ ʵʢʦʩʠʩʪʝʤ.  

ɸʤʬʠʙʠʠ ʠ ʨʝʧʪʠʣʠʠ ʚʦʦʙʱʝ ʤʘʣʦ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʩʪʝʧʥʳʭ ʵʢʦʩʠʩʪʝʤ 

ɹʘʡʢʘʣʴʩʢʦʡ ʉʠʙʠʨʠ. ɺʠʜʳ ʵʪʠʭ ʞʠʚʦʪʥʳʭ, ʥʘʡʜʝʥʥʳʝ ʥʘ ʆʣʴʭʦʥʝ, 

ʚʩʪʨʝʯʘʶʪʩʷ ʚʦ ʤʥʦʛʠʭ ʩʪʝʧʷʭ ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ ɹʘʡʢʘʣʘ. ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ 

ʦʣʴʭʦʥʩʢʠʭ ʧʪʠʮ ʟʥʘʯʠʪʝʣʴʥʦ ʙʝʜʥʝʝ (42 ʚʠʜʘ) ʜʨʫʛʠʭ çʦʩʪʨʦʚʥʳʭè ʩʪʝʧʝʡ 

ɹʘʡʢʘʣʘ (ɻʘʛʠʥʘ, 1958). ʄʣʝʢʦʧʠʪʘʶʱʠʝ ʦʣʴʭʦʥʩʢʠʭ ʩʪʝʧʝʡ ʠʤʝʶʪ ʝʱʝ ʙʦʣʝʝ 

ʦʙʝʜʥʝʥʥʳʡ ʩʧʠʩʦʢ (9 ʚʠʜʦʚ). ʅʝ ʚʩʪʨʝʯʘʶʪʩʷ ʤʥʦʛʠʝ ʪʠʧʠʯʥʳʝ ʩʪʝʧʥʳʝ 

ʞʠʚʦʪʥʳʝ ʚʩʝ ʝʱʝ ʦʙʠʪʘʶʱʠʝ ʚ ʙʘʩʩʝʡʥʝ ʦʟʝʨʘ ɹʘʡʢʘʣ. ʅʘʧʨʠʤʝʨ, ʟʜʝʩʴ ʥʝ 

ʦʙʠʪʘʶʪ ʜʟʝʡʨʝʥ, ʢʦʪ-ʤʘʥʫʣ, ʣʠʩʠʯʢʘ-ʢʦʨʩʘʢ, ʟʘʷʮ-ʪʦʣʘʡ, ʪʘʨʙʘʛʘʥ, ʜʘʫʨʩʢʠʡ 
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ʝʞ ʠ ʜʨ. ʉʢʦʨʝʝ ʚʩʝʛʦ, ʵʪʠ ʚʠʜʳ ʝʱʝ 10-12 ʪʳʩ. ʣʝʪ ʥʘʟʘʜ ʦʙʠʪʘʣʠ ʚ ʩʪʝʧʷʭ 

ʇʨʠʦʣʴʭʦʥʴʷ.  

ɿʘʢʣʶʯʝʥʠʝ. ʎʝʥʦʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʪʝʧʥʳʭ ʵʢʦʩʠʩʪʝʤ ʨʘʟʥʳʭ 

ʧʨʠʨʦʜʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʩʪʦʷʥʥʦʡ ʜʠʥʘʤʠʢʝ, 

ʩʚʷʟʘʥʥʦʡ ʩ ʠʟʤʝʥʝʥʠʝʤ ʧʨʠʨʦʜʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʪʝʨʨʠʪʦʨʠʠ, ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 

ʠ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʉʪʨʫʢʪʫʨʘ ʨʝʣʠʢʪʦʚʳʭ ʩʪʝʧʝʡ 

ʦʩʪʨʦʚʘ ʆʣʴʭʦʥ ʧʨʝʪʝʨʧʝʣʘ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʩʪʘʚʝ ʬʣʦʨʳ 

ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ ʩʦ ʚʨʝʤʝʥʠ ʝʛʦ ʦʪʜʝʣʝʥʠʷ ʦʪ ʤʘʪʝʨʠʢʘ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, 

ʯʪʦ ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʚ ʵʪʦʤ ʨʘʡʦʥʝ ʥʝ ʙʳʣʘ 

ʨʘʟʨʫʰʠʪʝʣʴʥʦʡ.  

ɹʦʣʴʰʝʤʫ ʧʨʝʩʣʝʜʦʚʘʥʠʶ ʩʦ ʩʪʦʨʦʥʳ ʯʝʣʦʚʝʢʘ ʧʦʜʚʝʨʛʘʣʠʩʴ ʚʧʦʣʥʝ 

ʝʩʪʝʩʪʚʝʥʥʦ ʧʪʠʮʳ ʠ ʟʚʝʨʠ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʧʨʠʪʝʩʥʝʥʠʷ ʠ ʫʥʠʯʪʦʞʝʥʠʷ 

ʞʠʚʦʪʥʳʭ ʦʩʦʙʝʥʥʦ ʘʢʪʠʚʠʟʠʨʦʚʘʣʩʷ ʟʘ ʧʦʩʣʝʜʥʠʝ 25-30 ʣʝʪ, ʯʪʦ ʚ ʦʩʥʦʚʥʦʤ 

ʩʚʷʟʘʥʦ ʩ ʤʘʩʩʦʚʳʤ ʨʘʟʚʠʪʠʝʤ ʪʫʨʠʟʤʘ ʠ ʦʪʜʳʭʘ ʥʘ ʙʝʨʝʛʘʭ ɹʘʡʢʘʣʘ. ɼʣʷ 

ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʦʩʪʨʦʚʥʳʭ ʵʢʦʩʠʩʪʝʤ ɹʘʡʢʘʣʘ 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʨʝʘʣʠʟʦʚʘʪʴ ʩʧʝʮʠʘʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ, ʢʦʪʦʨʘʷ 

ʧʦʤʦʞʝʪ ʨʝʰʠʪʴ ʥʝʩʢʦʣʴʢʦ ʟʘʜʘʯ: ʩʦʭʨʘʥʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘ 

ɺʩʝʤʠʨʥʦʤ ʋʯʘʩʪʢʝ ʧʨʠʨʦʜʥʦʛʦ ʥʘʩʣʝʜʠʷ, ʚʳʚʝʜʝʥʠʝ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ 

ʩʠʩʪʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʩʚʝʱʝʥʠʷ, ʩʦʭʨʘʥʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʫʢʣʘʜʘ 

ʞʠʟʥʠ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ.  
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ʋɼʂ. 581.5.582.35  

ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ ʎɽʅʆʇʆʇʋʃʗʎʀʁ ʆʈʃʗʂɸ (Pteridium 

pinetorum, HYPOLEPIDACEAE, PTERIDIOHYTA(C.N. Page et R.R. Mill)  

ɺ ɿɸʃɸʈʀʅʉʂʆʄ ʈɸʁʆʅɽ 
 

ɺ.ɸ. ɺʘʣʠʛʫʨʘ 
 

ʀʨʢʫʪʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ, ʛ. ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 
 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʧʘʧʦʨʦʪʥʠʢʘ ʦʨʣʷʢ (Pteridium pinetorum) ʥʘ ʧʣʦʱʘʜʢʘʭ ʚ ʜʚʫʭ ʪʠʧʘʭ ʣʝʩʘ: ʚ 

ʩʦʩʥʦʚʦʤ ʠ ʩʤʝʰʘʥʥʦʤ. ʈʘʩʩʯʠʪʘʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʤʦʣʦʜʳʭ ʧʦʙʝʛʦʚ ʦʨʣʷʢʘ, ʦʧʨʝʜʝʣʝʥ 

ʚʦʟʤʦʞʥʳʡ ʦʙʲʝʤ ʟʘʛʦʪʦʚʦʢ. ʆʧʪʠʤʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʜʣʷ ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʦʨʣʷʢʘ ʷʚʣʷʝʪʩʷ 

ʩʤʝʰʘʥʥʳʡ ʣʝʩ ï ʦʨʣʷʢʦʚʦ - ʨʘʟʥʦʪʨʘʚʥʦʡ ʩʝʨʠʠ 1-2 ʢʣʘʩʩʘ ʙʦʥʠʪʝʪʘ ʩ ʩʦʤʢʥʫʪʦʩʪʴʶ ʢʨʦʥ 

0,5-0,7. ɺ ʵʪʠʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʚʳʩʦʪʘ ʚʘʡ ʜʦʩʪʠʛʘʝʪ 90 ʩʤ, ʫʨʦʞʘʡʥʦʩʪʴ (ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʡ 

ʟʘʧʘʩ) 744,8 Ñ24,6 ʢʛ/ʛʘ. ɿʘʛʦʪʦʚʢʠ ʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʨʘʟ ʚ ʛʦʜ ʚ ʪʝʯʝʥʠʠ 3-4 ʣʝʪ, ʟʘʪʝʤ 2-3 

ʛʦʜʘ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ, ʝʞʝʛʦʜʥʦ ʤʦʞʥʦ ʠʟʳʤʘʪʴ ʥʘ ʫʯʘʩʪʢʘʭ ʩʤʝʰʘʥʥʦʛʦ ʣʝʩʘ 106,4 ʢʛ/ ʛʘ, 

ʚ ʩʦʩʥʦʚʦʤ ʣʝʩʫ 69,97 ʢʛ/ ʛʘ, ʟʘʧʘʩ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʩʦʩʪʘʚʣʷʝʪ 25 284 ʢʛ/ ʛʘ ʠʣʠ 25,284 ʪ/ʛʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʫʨʦʞʘʡʥʦʩʪʴ, ʚʘʡʠ, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʡ ʟʘʧʘʩ, ʦʙʲʝʤ 

ʟʘʛʦʪʦʚʦʢ.  

 

TSENOPOPULYATSY ORLYAK'S EFFICIENCY (Pteridium pinetorum, 

HYPOLEPIDACEAE, PTERIDIOHYTA (C.N. Page et R.R. Mill) IN ZALARINSK THE 

AREA 

V.A.Valigura  

Irkutsk State Academy of Agriculture, Irkutsk, Russia 

 

Results of research on determination of efficiency of cenopopulation of a fern are presented 

(Pteridium pinetorum) in article on platforms in two types of the wood: in pine and mixed. 

Productivity of young escapes of furn is calculated, the possible volume of production is determined. 

Optimum conditions for cenopopulation of furn is the mixed wood ïof grus-furn series of 1-2 

classes of site class with a density of shade 0,5-0,7. In these habitats height of furn reaches 90 cm, 

productivity (an operational stock) 744,8 Ñ24,6 kg/hectare. It is possible to make preparations of 

once a year within 3-4 years, then 2-3 years on restoration, it is annually possible to withdraw on 

sites of the mixed wood 106,4 kg/hectare, in the pine wood of 69,97 kg/hectare, the stock on the 

territory makes 25 284 kg/hectare. 

Key words: efficiency, productivity, operational stock, volume of production. 
 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʣʦʜʳʝ ʧʦʙʝʛʠ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʧʘʧʦʨʦʪʥʠʢʦʚ 

ʫʧʦʪʨʝʙʣʷʶʪ ʚ ʧʠʱʫ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ [4, 2], ʚ ʗʧʦʥʠʠ ʠ ʂʦʨʝʝ [8]. ɺ 

ʧʘʧʦʨʦʪʥʠʢʝ ʩʦʜʝʨʞʘʪʴʩʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʘʟʦʪʠʩʪʳʝ ʚʝʱʝʩʪʚʘ (3,99 

-7,05% ʦʪ ʘʙʩ. ʩʫʭ. ʚʝʱʝʩʪʚʘ). ʇʦ ʩʦʩʪʘʚʫ ʘʤʠʥʦʢʠʩʣʦʪ ʙʝʣʦʢ ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

ʧʦʣʥʦʮʝʥʥʳʤ; ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ ʥʝ ʟʘʤʝʥʠʤʳʤʠ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ ʷʚʣʷʶʪʩʷ 

ʣeʡʮʠʥ ʠ ʣʠʟʠʥ. ɺ ʤʦʣʦʜʳʭ ʧʦʙʝʛʘʭ ʦʨʣʷʢʘ ʫʩʪʘʥʦʚʣʝʥʦ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʘʟʦʪʠʩʪʳʭ ʚʝʱʝʩʪʚ (7,05%) ʠ ʩʘʭʘʨʦʚ (20,90%) [7].  

ʆʨʣʷʢ ï ʚʘʞʥʝʡʰʠʡ ʢʦʤʧʦʥʝʥʪ ʧʠʱʝʚʳʭ ʥʝʜʨʝʚʝʩʥʳʭ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʆʥ ʚʩʪʨʝʯʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʙʠʦʛʝʦʮʝʥʦʟʘʭ, ʥʦ ʠ ʚ ʠʭ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʤʦʜʠʬʠʢʘʮʠʷʭ, ʠ ʚʤʝʩʪʝ ʩ ʪʝʤ ʧʨʠ ʥʝʫʤʝʨʝʥʥʦʤ ʧʦʣʴʟʦʚʘʥʠʠ 

ʫʷʟʚʠʤ, ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʤʦʥʠʪʦʨʠʥʛʘ ʝʛʦ ʧʦʧʫʣʷʮʠʡ ʢʘʢ ʥʘ 

ʣʦʢʘʣʴʥʦʤ, ʪʘʢ ʠ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʥʝʦʙʭʦʜʠʤʦ 
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ʧʨʦʚʦʜʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʤʝʩʪʘʭ ʤʘʩʩʦʚʦʛʦ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʵʪʦʛʦ ʚʠʜʘ, ʘ ʪʘʢʞʝ 

ʚʳʷʚʠʪʴ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʦʨʣʷʢʘ ʚ ʤʝʩʪʘʭ ʦʧʪʠʤʘʣʴʥʳʭ ʜʣʷ ʨʘʟʚʠʪʠʷ ʝʛʦ 

ʮʝʥʦʧʦʧʫʣʷʮʠʡ. ɺ ʫʩʣʦʚʠʷʭ ʉʠʙʠʨʠ ʦʨʣʷʢ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚ 

ʩʚʝʪʣʦʭʚʦʡʥʳʭ, ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʘʭ ʠ ʥʘ ʣʝʩʥʳʭ ʣʫʛʘʭ, ʛʜʝ ʯʘʱʝ ʚʩʝʛʦ 

ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ ʜʦʤʠʥʘʥʪʘ, ʩʦʜʦʤʠʥʘʥʪʘ ʪʨʘʚʦʩʪʦʷ, ʦʧʨʝʜʝʣʷʷ ʝʛʦ ʩʪʨʫʢʪʫʨʫ, 

ʬʠʪʦʢʣʠʤʘʪ, ʚʣʠʷʷ ʥʘ ʜʨʫʛʠʝ ʚʠʜʳ [3].  

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ ʧʨʠʨʦʜʥʳʝ ʮʝʥʦʧʦʧʫʣʷʮʠʠ Pteridium 

pinetorum ʚ ʟʦʥʝ ʧʦʜʪʘʡʛʠ ʇʨʝʜʙʘʡʢʘʣʴʷ (ɿʘʣʘʨʠʥʩʢʦʤ ʨʘʡʨʥʝ). ʉʙʦʨ ʜʘʥʥʳʭ 

ʧʨʦʚʦʜʠʣʩʷ ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ 2012 ʛ. (ʢʦʥʝʮ ʤʘʷïʥʘʯʘʣʦ ʠʶʥʷ). ɹʳʣʦ 

ʟʘʣʦʞʝʥʦ ʙʦʣʝʝ 40 ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ ʨʘʟʤʝʨʦʤ 5 Ĭ 5 ʤ. ʅʘ ʥʠʭ ʤʝʪʦʜʦʤ 

ʪʨʘʥʩʝʢʪ ʧʨʦʚʦʜʠʣʩʷ ʫʯʝʪ ʦʙʠʣʠʷ ʠ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʦʨʣʷʢʘ. ɺʩʝʛʦ 

ʫʯʪʝʥʦ ʦʢʦʣʦ 7734 ʚʘʡ ʦʨʣʷʢʘ (ʪʘʙʣ.1). ɼʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʥʘ 

ʩʪʨʫʢʪʫʨʫ ʧʦʧʫʣʷʮʠʠ ʦʨʣʷʢʘ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʧʣʦʱʘʜʢʠ ʚ 

ʜʚʫʭ ʪʠʧʘʭ ʣʝʩʘ: ʩʦʩʥʦʚʳʡ ʠ ʩʤʝʰʘʥʥʳʡ. ʆʮʝʥʢʘ ʩʳʨʴʝʚʳʭ ʟʘʧʘʩʦʚ ʦʨʣʷʢʘ 

ʧʨʦʚʦʜʠʣʘʩʴ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ ʅ.ʇ. ɻʦʨʜʠʥʦʡ, ɻ.ɸ. ɻʘʧʦʥʦʚʦʡ (1982) [1].  

ʈʘʥʝʝ ʦʪʤʝʯʘʣʦʩʴ ʯʪʦ ʦʨʣʷʢ ʦʙʳʯʝʥ ʚ ʪʨʘʚʷʥʦʤ ʧʦʢʨʦʚʝ ʭʚʦʡʥʳʭ ʠ 

ʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʉʠʙʠʨʠ, ʚ ʪʦʞʝ ʚʨʝʤʷ ʩʪʝʧʝʥʴ ʝʛʦ ʨʘʩʧʦʩʪʨʘʥʝʥʠʷ ʚʘʨʴʠʨʫʝʪ 

ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ï ʦʪ ʝʜʠʥʠʯʥʳʭ ʨʘʩʪʝʥʠʡ ʜʦ ʩʧʣʦʰʥʦʛʦ ʧʨʦʝʢʪʠʚʥʦʛʦ 

ʧʦʢʨʳʪʠʷ (100%). ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʪʦʛʦ ʨʘʟʣʠʯʘʶʪ ʫʯʘʩʪʢʠ ʥʘʩʘʞʜʝʥʠʡ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʛʦʪʦʚʢʠ ʧʘʧʦʨʦʪʥʠʢʘ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ 

ʨʘʟʣʠʯʥʳʡ ʠʥʪʝʨʝʩ. ʇʦ ʜʘʥʥʳʤ ɻ.ɺ. ʂʨʳʣʦʚʘ (1962) [5], ʥʘʠʙʦʣʴʰʝʝ ʫʯʘʩʪʠʝ 

ʦʨʣʷʢʘ ʩʚʷʟʘʥʦ ʩ ʦʨʣʷʢʦʚʦʡ ʩʝʨʠʝʡ, ʦʙʲʝʜʠʥʷʶʱʝʡ ʪʘʢʠʝ ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʣʝʩʘ, 

ʢʘʢ ʩʦʩʥʷʢ ʦʨʣʷʢʦʚʳʡ, ʩʦʩʥʷʢ ʦʨʣʷʢʦʚʦ - ʨʘʟʥʦʪʨʘʚʥʳʡ, ʣʠʩʪʚʝʥʠʯʥʠʢ 

ʦʨʣʷʢʦʚʦ - ʨʘʟʥʦʪʨʘʚʥʳʡ, ʙʝʨʝʟʥʷʢ ʦʨʣʷʢʦʚʳʡ ʠ ʦʨʣʷʢʦʚʦ - ʟʣʘʢʦʚʳʡ.  

ʉʦʩʥʷʢ ʦʨʣʷʢʦʚʦʡ (Pteridium pinetorum) ʩʝʨʠʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ. 

ɿʜʝʩʴ ʤʳ ʟʘʣʦʞʠʣʠ 20 ʧʣʦʱʘʜʦʢ ʨʘʟʤʝʨʦʤ 5Ĭ5 ʤ2. ɺʝʨʪʠʢʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ 

ʜʚʫʭʲʷʨʫʩʥʘʷ. ʇʝʨʚʳʡ ʷʨʫʩ ʬʦʨʤʠʨʫʝʪ ʩʦʩʥʘ (ʚʦʟʨʘʩʪ ʦʪʜʝʣʴʥʳʭ ʜʝʨʝʚʴʝʚ 300-

350 ʣʝʪ) ʠ ʙʝʨʝʟʘ I-II ʢʣʘʩʩʘ ʙʦʥʠʪʝʪʘ. ʆʧʠʩʘʥʠʷ ʧʨʠʚʦʜʠʣʠʩʴ ʚ ʦʢʥʘʭ ʠ 

ʨʘʟʨʝʞʝʥʥʦʤ ʧʦʣʦʛʝ ʜʨʝʚʦʩʪʦʷ, ʛʜʝ ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 

ʦʨʣʷʢʘ ʙʣʠʟʢʠ ʢ ʤʘʢʩʠʤʘʣʴʥʳʤ (ʜʦ 37,6 ʵʢʟ./ʢʚ.ʤ). ʉʨʝʜʥʷʷ ʚʳʩʦʪʘ ʤʦʣʦʜʳʭ 

ʚʘʡ ʚ ʦʨʣʷʢʦʚʳʭ ʩʝʨʠʷʭ ʪʠʧʦʚ ʣʝʩʘ ʜʦʩʪʠʛʘʝʪ 34,93Ñ2,09 ʩʤ, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ 

ʟʘʧʘʩʳ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʶʪ 489,82Ñ6,31 ʢʛ/ʛʘ. ʉʨʝʜʥʷʷ ʯʠʩʣʝʥʥʦʩʪʴ ʚʘʡ 

28,3Ñ6,3 ʵʢʟ./ʢʚ.ʤ.  

ʆʨʣʷʢʦʚʦ ï ʨʘʟʥʦʪʨʘʚʥʘʷ (Pteridium pinetorum +heteroherbae) ʩʝʨʠʷ ʪʠʧʦʚ 

ʣʝʩʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʩʤʝʰʘʥʥʳʭ ʩʦʩʥʦʚʦ- ʙʝʨʝʟʦʚʳʭ ʣʝʩʘʭ. ɺʝʨʪʠʢʘʣʴʥʘʷ 

ʩʪʨʫʢʪʫʨʘ ʩʦʦʙʱʝʩʪʚ ʪʨʝʭʲʷʨʫʩʥʘʷ. ʇʝʨʚʳʡ ʷʨʫʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʜʝʨʝʚʴʷ I ï II 

ʢʣʘʩʩʘ ʙʦʥʠʪʝʪʘ, ʩʦʤʢʥʫʪʦʩʪʴ ʢʨʦʥ 0,5 ï 0,7. ʂʫʩʪʘʨʥʠʢʦʚʳʡ ʷʨʫʩ ʧʨʝʜʩʪʘʚʣʝʥ 

ʰʠʧʦʚʥʠʢʦʤ, ʩʤʦʨʦʜʠʥʦʡ, ʞʠʤʦʣʦʩʪʴʶ, ʣʠʙʦ ʦʪʩʫʪʩʪʚʫʝʪ. ʏʠʩʣʝʥʥʦʩʪʴ ʚʘʡ 

ʜʦʩʪʠʛʘʝʪ ʢʦʣʠʯʝʩʪʚʘ 83 ʵʢʟ./ʢʚ.ʤ. ɺ ʧʦʢʨʦʚʝ ʜʦʤʠʥʠʨʫʝʪ ʣʝʩʥʦʝ ʨʘʟʥʦʪʨʘʚʴʝ ʠ 

ʟʣʘʢʠ, ʭʦʪʷ ʦʨʣʷʢ ʠʥʦʛʜʘ ʧʨʦʷʚʣʷʝʪ ʚʳʩʦʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʵʪʦʡ 

ʩʝʨʠʠ, ʥʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʦʙʨʘʟʫʝʪ ʩʧʣʦʰʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʧʣʦʱʘʜʠ ʥʝʙʦʣʴʰʠʤʠ ʩʠʥʫʟʠʷʤʠ [6]. ʉʨʝʜʥʷʷ ʚʳʩʦʪʘ ʚʘʡ ʜʦʩʪʠʛʘʝʪ 66,43 Ñ4,45 

ʩʤ, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʧʘʩʳ ʦʨʣʷʢʘ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʶʪ 744,8 Ñ24,6 ʢʛ/ʛʘ. 

ʉʨʝʜʥʷʷ ʯʠʩʣʝʥʥʦʩʪʴ ʚʘʡ 49Ñ5,6 ʵʢʟ./ʛʘ.  
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ʊʘʙʣʠʮʘ 1 - ʂʦʣʠʯʝʩʪʚʦ ʵʢʟʝʤʧʣʷʨʦʚ ʥʘ ʧʣʦʱʘʜʢʘʭ 
 

ˉ ʧʣʦʱʘʜʢʠ ʂʦʣʠʯʝʩʪʚʦ ʵʢʟ./ʩʤʝʰʘʥʥʳʡ ʂʦʣʠʯʝʩʪʚʦ ʵʢʟ./ ʩʦʩʥʦʚʳʡ 

1 392 188 

2 323 107 

3 196 150 

4 109 113 

5 146 140 

6 151 185 

7 180 112 

8 350 150 

9 107 148 

10 187 180 

11 150 179 

12 318 110 

13 410 107 

14 340 118 

15 390 113 

16 210 130 

17 184 135 

18 418 151 

19 163 170 

20 180 144 

ʀʪʦʛʦ: 4904 2830 
 

ɺʳʚʦʜʳ. ʆʧʪʠʤʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʜʣʷ ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʦʨʣʷʢʘ ʷʚʣʷʝʪʩʷ 

ʩʤʝʰʘʥʥʳʡ ʣʝʩ ï ʦʨʣʷʢʦʚʦ - ʨʘʟʥʦʪʨʘʚʥʦʡ ʩʝʨʠʠ 1-2 ʢʣʘʩʩʘ ʙʦʥʠʪʝʪʘ ʩ 

ʩʦʤʢʥʫʪʦʩʪʴʶ ʢʨʦʥ 0,5 ï 0,7. ɺ ʵʪʠʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʚʳʩʦʪʘ ʚʘʡ ʜʦʩʪʠʛʘʝʪ 90 

ʩʤ, ʫʨʦʞʘʡʥʦʩʪʴ (ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʡ ʟʘʧʘʩ) 744,8 Ñ24,6 ʢʛ/ʛʘ. ɿʘʛʦʪʦʚʢʠ ʤʦʞʥʦ 

ʧʨʦʠʟʚʦʜʠʪʴ ʨʘʟ ʚ ʛʦʜ ʚ ʪʝʯʝʥʠʠ 3-4 ʣʝʪ, ʟʘʪʝʤ 2-3 ʛʦʜʘ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ, 

ʝʞʝʛʦʜʥʦ ʤʦʞʥʦ ʠʟʳʤʘʪʴ ʥʘ ʫʯʘʩʪʢʘʭ ʩʤʝʰʘʥʥʦʛʦ ʣʝʩʘ 106,4 ʢʛ/ ʛʘ, ʚ ʩʦʩʥʦʚʦʤ 

ʣʝʩʫ 69,97 ʢʛ/ ʛʘ, ʟʘʧʘʩ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʩʦʩʪʘʚʣʷʝʪ 25 284 ʢʛ/ ʛʘ ʠʣʠ 25,284 ʪ/ʛʘ. ɺ 

ʗʧʦʥʠʠ ʠ ʖʞʥʦʡ ʂʦʨʝʝ 1 ʢʛ ʩʫʭʦʛʦ ʧʘʧʦʨʦʪʥʠʢʘ ʩʪʦʠʪ 12 $.  
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ɻ.ɸ. ɻʘʧʦʥʦʚʘ // ʀʟʚ. ʂɻʊʀ. ʂʨʘʩʥʦʷʨʩʢ, 1982. ɺʳʧ. 3, ˉ 15. ʉ. 54-59.  
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ʋɼʂ 57.087.1 

ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ɹɸɿ ɼɸʅʅʓʍ MICROSOFT ACCESS ʇʈʆʄɽʈʆɺ 

ʄɽʃʂʀʍ ʄʃɽʂʆʇʀʊɸʖʑʀʍ ɼʃʗ ɸɺʊʆʄɸʊʀɿɸʎʀʀ ʈɸʉʏɽʊʆɺ 

ʉʊɸʊʀʉʊʀʏɽʉʂʀʍ ʇʆʂɸɿɸʊɽʃɽʁ 
 

ʆ.ɺ. ɺʘʩʠʣʴʢʦʚʘ 
 

ʀʨʢʫʪʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ, ʛ. ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 
 

ɸʚʪʦʨ ʩʪʘʪʴʠ ʦʧʠʩʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʛʨʘʤʤʳ Microsoft Access ʜʣʷ ʨʘʩʯʝʪʘ 

ʨʘʟʣʠʯʥʳʭ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ ʧʨʠʤʝʨʝ ʧʨʦʤʝʨʦʚ ʯʝʨʝʧʦʚ ʤʝʣʢʠʭ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʦ ʤʝʨʝ ʚʥʝʩʝʥʠʷ ʜʘʥʥʳʭ ʠ ʦʙʥʦʚʣʝʥʠʷ 

ʪʘʙʣʠʮ. ʇʨʦʚʦʜʠʪʩʷ ʩʨʘʚʥʝʥʠʝ ʧʨʦʛʨʘʤʤ Microsoft Access, Excel, Statistica  ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. ʆʩʦʙʦ ʚʘʞʥʳʤ ʚ ʧʨʦʛʨʘʤʤʝ Microsoft Access ʷʚʣʷʝʪʩʷ 

ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝʩʯʝʪʘ ʠʪʦʛʦʚʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʩʣʝ ʚʥʝʩʝʥʠʷ 

ʥʦʚʳʭ ʜʘʥʥʳʭ ʚ ʙʘʟʫ, ʪʘʢ ʢʘʢ ʵʪʘ ʬʫʥʢʮʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʘʤʦʡ ʧʨʦʛʨʘʤʤʦʡ, 

ʯʪʦ ʦʙʣʝʛʯʘʝʪ ʨʘʙʦʪʫ ʦʧʝʨʘʪʦʨʘ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʦʤʝʪʨʠʷ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʧʨʦʤʝʨʳ, ʯʝʨʝʧ, ʤʝʣʢʠʝ 

ʤʣʝʢʦʧʠʪʘʶʱʠʝ. 
 

DESIGN OF THE MICROSOFT ACCESS DATABASES OF MEASUREMENTS OF 

SMALL MAMMALS FOR AUTOMATION OF CALCUL ATIONS OF STATISTICS 

O.V. Vasilkova 

Irkutsk State Academy of Agriculture, Irkutsk, Russia 
 

The author of article describes possibilities of the Microsoft Access program for calculation 

of various biometric indicators on the example of measurements of skulls of small mammals in real 

time in process of introduction of data and updating of tables. Comparison of the programs 

Microsoft Access, Excel, Statistica from the point of view of storage and information processing is 

carried out. In the Microsoft Access program lack of need of recalculation of total statistics after 

entering of new data into base as this function is carried out automatically by the program that 

facilitates work of the operator and the researcher is especially important. 

Key words: biometrics, statistics, measurements, skull, small mammals. 
 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʢʦʛʜʘ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʨʘʟʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʘʟ ʜʘʥʥʳʭ Microsoft Access ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʨʘʩʯʝʪ 

ʣʶʙʳʭ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ ʧʦ ʤʝʨʝ ʠʭ ʚʚʦʜʘ ʠ ʨʘʙʦʪʘʪʴ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘ ʨʘʟʥʳʭ 

ʵʪʘʧʘʭ ʟʘʚʝʨʰʝʥʥʦʩʪʠ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʫʤʝʥʴʰʠʪʴ ʠʣʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʦʧʝʨʘʮʠʡ ʧʨʠ 

ʨʘʙʦʪʝ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʘʥʘʣʠʟ ʪʨʘʜʠʮʠʦʥʥʦʡ ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ; 

- ʠʟʫʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ Microsoft Access ʧʦ ʭʨʘʥʝʥʠʶ ʜʘʥʥʳʭ ʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʩʯʝʪʦʚ; 

- ʦʧʠʩʘʥʠʝ ʧʨʝʠʤʫʱʝʩʪʚ Microsoft Access ʧʝʨʝʜ ʜʨʫʛʠʤʠ ʧʨʦʛʨʘʤʤʘʤʠ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʚʪʦʨʘ ʷʚʣʷʶʪʩʷ ʢʨʘʥʠʦʤʝʪʨʠʯʝʩʢʠʝ ʠ 
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ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʤʝʨʦʚ ʯʝʨʝʧʦʚ ʠ ʪʝʣ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. 

ɺʩʝ ʧʨʦʤʝʨʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʥʥʳʭ ʚʝʩʦʚ ʠ 

ʰʪʘʥʛʝʥʮʠʨʢʫʣʷ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʘʚʪʦʨ ʨʘʩʧʦʣʘʛʘʝʪ ʙʘʟʦʡ ʜʘʥʥʳʭ 

ʩʦʩʪʦʷʱʠʭ ʠʟ 200 ʠʟʤʝʨʝʥʥʳʭ ʯʝʨʝʧʦʚ ʧʦ 8 ïʤʠ ʧʘʨʘʤʝʪʨʘʤ, ʢ ʢʦʪʦʨʳʤ 

ʧʨʠʣʘʛʘʶʪʩʷ ʠʟʤʝʨʝʥʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʣ ʧʦ 10-ʪʠ 

ʧʘʨʘʤʝʪʨʘʤ. ʇʦʣʫʯʝʥʥʳʡ ʤʘʩʩʠʚ ʜʘʥʥʳʭ ʚʳʨʘʞʘʝʪʩʷ ʚ ʯʠʩʣʝʥʥʳʭ ʟʥʘʯʝʥʠʷʭ 

ʨʘʟʣʠʯʥʳʭ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ, ʢʦʪʦʨʳʡ ʥʫʞʜʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʥʘʜʝʞʥʦʤ 

ʭʨʘʥʝʥʠʠ, ʥʦ ʠ ʚ ʧʨʦʩʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʦʛʨʘʤʤʳ ʜʣʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ.  

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ (ʦʪ ʣʘʪʠʥʩʢʦʛʦ projectus, ʯʪʦ ʦʟʥʘʯʘʝʪ "ʙʨʦʰʝʥʥʳʡ 

ʚʧʝʨʝʜ") - ʵʪʦ ʧʨʦʮʝʩʩ ʩʦʩʪʘʚʣʝʥʠʷ ʦʧʠʩʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚ 

ʟʘʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʝʱʝ ʥʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʦʙʲʝʢʪʘ ʧʦ ʧʝʨʚʠʯʥʦʤʫ ʦʧʠʩʘʥʠʶ 

ʵʪʦʛʦ ʦʙʲʝʢʪʘ ʧʫʪʝʤ ʝʛʦ ʜʝʪʘʣʠʟʘʮʠʠ, ʜʦʧʦʣʥʝʥʠʷ, ʨʘʩʯʝʪʦʚ ʠ ʦʧʪʠʤʠʟʘʮʠʠ. 

ʆʧʠʩʘʥʠʝ ʦʙʲʝʢʪʘ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʦ ʧʦ-ʨʘʟʥʦʤʫ: ʚ ʚʠʜʝ ʪʝʢʩʪʘ, 

ʘʣʛʦʨʠʪʤʘ, ʧʨʦʛʨʘʤʤʳ, ʯʝʨʪʝʞʘ, ʪʘʙʣʠʮʳ ʠʣʠ, ʯʪʦ ʯʘʱʝ ʚʩʝʛʦ, ʢʦʤʙʠʥʠʨʦʚʘʥʦ 

ʚ ʪʨʘʜʠʮʠʦʥʥʦ ʙʫʤʘʞʥʦʤ ʠʣʠ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʙʘʟ ʜʘʥʥʳʭ 

ð ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʩʭʝʤʳ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ 

ʦʛʨʘʥʠʯʝʥʠʡ ʮʝʣʦʩʪʥʦʩʪʠ [2]. 

ɹʘʟʘ ʜʘʥʥʳʭ - ʵʪʦ ʥʘʙʦʨ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʠʩʪʝʤʦʡ. 

ʆʙʳʯʥʦ ʧʦʜ ʜʘʥʥʳʤʠ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʟʥʘʯʝʥʠʷ, ʭʨʘʥʷʱʠʝʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ. ʅʦ 

ʩʝʛʦʜʥʷ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʣʶʙʳʤʠ. ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʦʡ ʜʘʥʥʳʭ - ʵʪʦ 

ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʭʨʘʥʠʪʴ, ʫʧʨʘʚʣʷʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘʙʦʨʳ 

ʜʘʥʥʳʭ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʬʦʨʤʘʪʘ. ɺ ʙʦʣʝʝ ʬʦʨʤʘʣʴʥʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʩʠʩʪʝʤʘ 

ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʦʡ ʜʘʥʥʳʭ - ʵʪʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʩʦʟʜʘʝʪ, 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʠ ʠʩʧʦʣʴʟʫʝʪ ʙʘʟʳ ʜʘʥʥʳʭ.  

ɹʦʣʴʰʠʥʩʪʚʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʝʛʦʜʥʷ ʙʘʟ ʜʘʥʥʳʭ ʧʦʧʘʜʘʶʪ ʚ ʢʘʪʝʛʦʨʠʶ 

ʨʝʣʷʮʠʦʥʥʳʭ (ʪʘʙʣʠʯʥʳʭ) ʙʘʟ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʦʨʛʘʥʠʟʫʶʪ ʜʘʥʥʳʝ ʚ ʚʠʜʝ 

ʥʘʙʦʨʘ ʩʚʷʟʘʥʥʳʭ ʪʘʙʣʠʮ. ʈʝʣʷʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʧʨʦʩʪʦʡ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʦʡ ʜʘʥʥʳʭ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʦʪ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʪʨʝʙʫʝʪʩʷ ʛʦʨʘʟʜʦ ʤʝʥʴʰʘʷ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʴ. 

ʇʨʦʩʪʦʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ - ʦʜʥʘ ʠʟ ʧʨʠʯʠʥ, ʧʦʯʝʤʫ ʨʝʣʷʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ 

ʧʦʷʚʠʣʠʩʴ ʥʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʘʭ [1]. 

ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʧʦʣʫʯʝʥʥʳʭ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ ʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʯʘʱʝ ʚʩʝʛʦ ʧʨʠʙʝʛʘʶʪ ʢ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ ʪʨʘʜʠʮʠʦʥʥʳʤ ʤʝʪʦʜʘʤ ï ʧʨʦʛʨʘʤʤʘ 

Microsoft Excel ʠ Statistica.  

Excel ï ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ, ʦʪʥʦʩʷʱʠʡʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʨʝʜʘʢʪʦʨʦʚ 

ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʙʣʠʮ. ʇʨʠ ʨʘʙʦʪʝ ʩ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ 

ʥʝʢʦʪʦʨʳʝ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʬʦʨʤʘʪʠʨʦʚʘʥʠʡ ʷʯʝʝʢ ʠʣʠ ʩʪʦʣʙʮʦʚ, ʯʪʦ ʥʝʨʝʜʢʦ 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʨʝʟʫʣʴʪʘʪʦʚ. ʄʥʦʛʦʩʪʨʘʥʠʯʥʦʩʪʴ ʢʥʠʛ Excel ʪʨʝʙʫʝʪ 

ʥʝʢʦʪʦʨʳʭ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ ʧʨʠ ʧʝʨʝʣʠʩʪʳʚʘʥʠʠ ʠ ʥʘʢʦʥʝʮ ʪʨʝʙʫʝʪ ʦʪ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʝʢʦʪʦʨʦʡ ʩʧʝʮʠʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ. 

ʉʠʩʪʝʤʘ Statistica ʩʦʜʝʨʞʠʪ ʠʩʯʝʨʧʳʚʘʶʱʠʡ ʥʘʙʦʨ ʘʥʘʣʠʪʠʯʝʩʢʠʭ 

ʧʨʦʮʝʜʫʨ ʚ ʦʙʣʘʩʪʠ ʠʟʫʯʝʥʠʷ ʙʠʟʥʝʩʘ, ʜʦʙʳʯʠ ʜʘʥʥʳʭ, ʥʘʫʢʠ ʠ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʩʪʨʦʠʪʴ ʨʘʟʣʠʯʥʳʝ ʛʨʘʬʠʢʠ, 

http://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%B7%D0%B0_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
http://ru.wikipedia.org/wiki/%D0%A6%D0%B5%D0%BB%D0%BE%D1%81%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%8C_%D0%B1%D0%B0%D0%B7%D1%8B_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
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ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ ʜʘʥʥʳʤʠ ʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʧʨʠʣʦʞʝʥʠʷ. 

ɼʘʥʥʳʡ ʠʥʪʝʨʬʝʡʩ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʥʦʛʠʤʠ ʘʥʘʣʠʪʠʢʘʤʠ, ʢʦʪʦʨʳʤ ʧʨʠʭʦʜʠʪʴʩʷ 

ʨʘʙʦʪʘʪʴ ʩ ʦʛʨʦʤʥʳʤ ʤʘʩʩʠʚʦʤ ʜʘʥʥʳʭ. ɼʣʷ ʨʘʩʯʝʪʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʚʝʩʴ ʩʧʝʢʪʨ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʦʛʨʘʤʤʳ Statistica. ʇʨʠ ʨʘʩʯʝʪʘʭ ʩʨʝʜʥʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʜʦʩʪʘʪʦʯʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ Excel ʠʣʠ Access, ʢ ʪʦʤʫ ʞʝ ʠʥʪʝʨʬʝʡʩ 

ʧʨʦʛʨʘʤʤʳ ʧʦʣʥʦʩʪʴʶ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ, ʯʪʦ ʪʨʝʙʫʝʪ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʥʝʢʦʪʦʨʦʛʦ ʟʥʘʥʠʷ ʷʟʳʢʘ ʠʣʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ ʥʘ ʯʪʝʥʠʝ 

ʨʫʢʦʚʦʜʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʨʦʜʥʦʤ ʷʟʢrʝ. 

ɺʦʟʤʦʞʥʦʩʪʠ Microsoft Access ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʚʦʙʦʜʫ ʚ 

ʟʘʜʘʥʠʠ ʪʠʧʘ ʜʘʥʥʳʭ (ʪʝʢʩʪ, ʯʠʩʣʦʚʳʝ ʜʘʥʥʳʝ, ʜʘʪʳ, ʚʨʝʤʷ, ʜʝʥʝʞʥʳʝ ʟʥʘʯʝʥʠʷ, 

ʨʠʩʫʥʢʠ, ʟʚʫʢ, ʵʣʝʢʪʨʦʥʥʳʝ ʪʘʙʣʠʮʳ). ʄʦʞʥʦ ʟʘʜʘʚʘʪʴ ʪʘʢʞʝ ʬʦʨʤʘʪʳ ʭʨʘʥʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʵʪʠʭ ʜʘʥʥʳʭ ʧʨʠ ʚʳʚʦʜʝ ʥʘ ʵʢʨʘʥ ʠʣʠ ʧʝʯʘʪʴ. ɼʣʷ ʫʚʝʨʝʥʥʦʩʪʠ, 

ʯʪʦ ʚ ʙʘʟʝ ʭʨʘʥʷʪʩʷ ʪʦʣʴʢʦ ʢʦʨʨʝʢʪʥʳʝ ʟʥʘʯʝʥʠʷ, ʤʦʞʥʦ ʟʘʜʘʪʴ ʫʩʣʦʚʠʷ ʥʘ 

ʟʥʘʯʝʥʠʷ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʩʣʦʞʥʦʩʪʠ. ʊʘʢ ʢʘʢ ʜʘʥʥʳʡ ʠʥʪʝʨʬʝʡʩ ʷʚʣʷʝʪʩʷ 

ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʠʣʦʞʝʥʠʝʤ Windows, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʨʘʙʦʪʝ ʚʩʝ 

ʚʦʟʤʦʞʥʦʩʪʠ DDE (ʜʠʥʘʤʠʯʝʩʢʠʡ ʦʙʤʝʥ ʜʘʥʥʳʤʠ) ʠ OLE (ʩʚʷʟʴ ʠ ʚʥʝʜʨʝʥʠʝ 

ʦʙʲʝʢʪʦʚ). DDE ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʤʝʞʜʫ Access ʠ ʣʶʙʳʤ 

ʜʨʫʛʠʤ ʧʦʜʜʝʨʞʠʚʘʶʱʠʤ DDE ʧʨʠʣʦʞʝʥʠʝʤ Windows.  

Microsoft Access ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʦʥ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥ ʢʘʢ ʚ ʢʘʯʝʩʪʚʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʥʘ ʦʪʜʝʣʴʥʦʡ 

ʨʘʙʦʯʝʡ ʩʪʘʥʮʠʠ, ʪʘʢ ʠ ʚ ʩʝʪʠ ï ʚ ʨʝʞʠʤʝ çʢʣʠʝʥʪ-ʩʝʨʚʝʨè. ʇʦʩʢʦʣʴʢʫ ʚ 

Microsoft Access ʢ ʜʘʥʥʳʤ ʤʦʛʫʪ ʠʤʝʪʴ ʜʦʩʪʫʧ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʝʩʢʦʣʴʢʦ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʚ ʥʝʤ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʥʘʜʝʞʥʳʝ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ ʜʘʥʥʳʭ. ʄʦʞʥʦ ʟʘʨʘʥʝʝ ʫʢʘʟʘʪʴ, ʢʘʢʠʝ ʧʦʣʴʟʦʚʘʪʝʣʠ 

ʠʣʠ ʛʨʫʧʧʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʤʦʛʫʪ ʠʤʝʪʴ ʜʦʩʪʫʧ ʢ ʦʙʲʝʢʪʘʤ (ʪʘʙʣʠʮʘʤ, ʬʦʨʤʘʤ, 

ʟʘʧʨʦʩʘʤ) ʙʘʟʳ ʜʘʥʥʳʭ. Microsoft Access ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʱʠʪʫ 

ʜʘʥʥʳʭ ʦʪ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʠʭ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʨʘʟʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. Access 

ʪʘʢʞʝ ʦʧʦʟʥʘʝʪ ʠ ʫʯʠʪʳʚʘʝʪ ʟʘʱʠʪʥʳʝ ʩʨʝʜʩʪʚʘ ʜʨʫʛʠʭ ʧʦʜʩʦʝʜʠʥʝʥʥʳʭ ʢ ʙʘʟʝ 

ʜʘʥʥʳʭ ʩʪʨʫʢʪʫʨ (ʪʘʢʠʭ, ʢʘʢ ʙʘʟʳ ʜʘʥʥʳʭ Paradox, dBASE ʠ SQL)[1]. 

ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʠʤʝʶʪ ʩʨʝʜʩʪʚʘ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʠʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʦʛʨʘʤʤʠʩʪʘʤʠ ʠʣʠ 

ʦʙʳʯʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʧʨʦʮʝʜʫʨ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. ʅʘʧʨʠʤʝʨ, ʚ Access ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʩʪʘʚʠʪʴ ʬʦʨʤʫʣʳ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ʯʠʩʣʘ n ʠ ʩʨʝʜʥʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

(M, m, ŭ), ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʠʣʠ ʜʨʫʛʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠ ʵʪʦʤ 

ʚʥʝʩʝʥʠʝ ʥʦʚʳʭ ʜʘʥʥʳʭ ʚ ʪʘʙʣʠʮʳ ʧʨʠʚʦʜʠʪ ʢ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤʫ ʪʝʢʫʱʝʤʫ 

ʧʝʨʝʨʘʩʯʝʪʫ ʟʘʜʘʥʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʋʞʝ ʥʘ ʵʪʘʧʝ ʚʚʦʜʘ ʜʘʥʥʳʭ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʠʜʝʪʴ, ʧʦ ʯʠʩʣʫ n ʜʦʩʪʘʪʦʯʥʘ ʣʠ ʝʛʦ ʚʳʙʦʨʢʘ ʠ ʩʪʦʠʪ ʣʠ 

ʚʚʦʜʠʪʴ ʜʘʥʥʳʝ ʚ ʜʘʣʴʥʝʡh ʝʤ. ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʩʨʝʜʥʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ 

ʧʝʨʠʦʜ ʪʝʢʫʱʝʛʦ ʚʚʦʜʘ ʪʘʢʞʝ ʧʦʢʘʟʳʚʘʝʪ, ʜʦʩʪʘʪʦʯʥʘ ʣʠ ʚʳʙʦʨʢʘ ʠ ʝʩʪʴ ʣʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʜʘʣʴʥʝʡʰʝʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʠʤʝʶʱʝʛʦʩʷ ʤʘʩʩʠʚʘ 

ʜʘʥʥʳʭ ʠʣʠ ʞʝ ʥʫʞʝʥ ʙʦʣʴʰʠʡ ʦʙʲʝʤ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʧʨʠʤʝʥʷʝʤʳʤ 

ʧʘʨʘʤʝʪʨʘʤ. ʊʝʢʫʱʠʡ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʚ ʧʨʦʛʨʘʤʤʝ Access ʟʥʘʯʠʪʝʣʴʥʦ 
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ʵʢʦʥʦʤʠʪ ʚʨʝʤʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʝʤʫ ʥʝ ʧʨʠʭʦʜʠʪʩʷ ʧʝʨʝʩʯʠʪʳʚʘʪʴ ʧʦʢʘʟʘʪʝʣʠ 

ʧʦʩʣʝ ʚʚʦʜʘ ʜʘʥʥʳʭ, ʢʘʢ ʵʪʦ ʧʨʠʭʦʜʠʪʩʷ ʜʝʣʘʪʴ ʚ Excel. ʅʘʜʝʞʥʦʩʪʴ ʭʨʘʥʝʥʠʷ 

ʪʘʙʣʠʮ Access ʧʦʟʚʦʣʷʝʪ ʥʝ ʙʦʷʪʴʩʷ ʟʘ ʩʦʭʨʘʥʥʦʩʪʴ ʤʘʩʩʠʚʘ ʜʘʥʥʳʭ, ʯʪʦ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʥʝ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʛʨʘʤʤʘ Statistica, ʢʦʪʦʨʘʷ ʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ ʥʘ 

ʨʘʩʯʝʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʠʤʧʦʨʪʘ ʜʘʥʥʳʭ ʚ ʪʘʢʠʝ ʧʨʦʛʨʘʤʤʳ ʢʘʢ Excel  ʠ Statistica 

ʧʦʟʚʦʣʷʝʪ ʫʪʦʯʥʠʪʴ ʠ ʧʝʨʝʧʨʦʚʝʨʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʇʦʣʴʟʦʚʘʪʝʣʴ 

ʤʦʞʝʪ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪ ʩʚʦʝʡ ʨʘʙʦʪʳ ʚ ʠʥʪʝʨʥʝʪʝ ʩ ʧʦʤʦʱʴʶ 

ʩʪʨʘʥʠʮ Access, ʪʠʧ ʩʪʨʘʥʠʮ ʥʝ ʧʦʟʚʦʣʷʝʪ ʢʦʧʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʯʪʦ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʟʘʱʠʱʘʝʪ ʜʘʥʥʳʝ. Microsoft Access ʠʤʝʝʪ ʚʩʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʭʨʘʥʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʩʯʝʪʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʇʨʠ  ʵʪʦʤ ʧʨʦʩʪʦʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʤʠʥʠʤʫʤ ʧʨʦʠʟʚʦʜʠʤʳʭ ʦʧʝʨʘʮʠʡ 

ʧʦʟʚʦʣʷʝʪ ʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ ʧʦʣʴʟʦʚʘʪʝʣʷ.  
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ʆʧʠʩʘʥʳ ʧʝʨʩʧʝʢʪʠʚʳ ʩʦʟʜʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʫʧʘʢʦʚʢʠ, 

ʩʦʟʜʘʥʥʦʛʦ ʤʝʪʦʜʘʤʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʠ ʭʠʤʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʦʥʝʥʪʦʚ, ʩʧʦʩʦʙʥʳʭ 

ʨʘʟʨʫʰʘʪʴʩʷ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʥʝ ʥʘʥʦʩʷ ʚʨʝʜ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʯʪʦ ʤʦʞʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʶ ʠ ʫʣʫʯʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʦʙʩʪʘʥʦʚʢʠ ʚ ʤʠʨʝ ʚ ʮʝʣʦʤ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʠʨʦʜʥʳʝ ʧʦʣʠʤʝʨʳ 

(ʤʝʪʠʣʮʝʣʣʶʣʦʟʘ, ʞʝʣʘʪʠʥ, ʢʘʟʝʠʥ) ʠ ʛʣʠʮʝʨʠʥ. ɹʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʧʨʦʯʥʦʩʪʠ ʧʦʣʫʯʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʮʝʣʣʦʬʘʥʦʤ, ʢʦʪʦʨʳʝ 

ʧʦʢʘʟʘʣʠ ʩʭʦʞʠʝ ʨʝʟʫʣʴʪʘʪʳ. ʅʦʚʳʡ ʨʘʟʨʫʰʘʝʤʳʡ ʤʘʪʝʨʠʘʣ ʧʦʟʚʦʣʷʝʪ ʩʦ ʚʨʝʤʝʥʝʤ ʟʘʤʝʥʠʪʴ 

ʠʤ ʪʨʘʜʠʮʠʦʥʥʫʶ ʫʧʘʢʦʚʢʫ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʠʦʨʘʟʨʫʰʘʝʤʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ ʠʟʜʝʣʠʡ, ʩʢʣʦʥʥʳʭ 

ʢ ʨʘʟʣʦʞʝʥʠʶ ʚ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʧʦʣʠʤʝʨʳ, ʫʧʘʢʦʚʢʘ, ʙʠʦʧʦʣʠʤʝʨʳ, ʧʨʠʨʦʜʥʳʝ 

ʧʦʣʠʤʝʨʳ. 
 

ENVIRONMENTALLY FRIENDLY PACKING ï PROBLEMS AND CREATION 

PROSPECTS 

E.V. Volosova, O.A. Oganesova 

Stavropol state agrarian university, Stavropol, Russia 

 

Prospects of creation of an environmentally friendly material for the packing, created by 

biotechnology and chemistry methods with use of the components, capable to collapse under natural 

conditions are described, without doing harm to environment that can promote rational 
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environmental management and improvement of an ecological situation in the world as a whole. In 

this work used natural polymers (methyl cellulose, gelatin, casein) and glycerin. Researches on 

determination of durability of the received material in comparison with cellophane which showed 

similar results were conducted. The new destroyed material allows to replace over time with it 

traditional packing that testifies to prospects of its use as a basis for creation of the biodestroyed 

ecologically safe products inclined to decomposition naturally. 

Key words: synthetic polymers, packing, biopolymers, natural polymers. 
 

ʉʠʥʪʝʪʠʯʝʩʢʠʝ ʧʦʣʠʤʝʨʳ ʥʘ ʦʩʥʦʚʝ ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʛʦ ʩʳʨʴʷ, ʪʘʢʠʝ ʢʘʢ 

ʧʦʣʠʵʪʠʣʝʥʪʝʨʝʬʪʘʣʘʪ ʠʣʠ ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜ, ʩʪʘʣʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʪʴʩʷ ʚ 

ʩʝʨʝʜʠʥʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ. ʉʦʟʜʘʚʘʷ ʠʭ, ʫʯʝʥʳʝ ʩʪʨʝʤʠʣʠʩʴ ʧʦʣʫʯʠʪʴ ʤʘʪʝʨʠʘʣ, 

ʫʩʪʦʡʯʠʚʳʡ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʆʜʥʘʢʦ ʟʘ ʥʝʩʢʦʣʴʢʦ 

ʜʝʩʷʪʠʣʝʪʠʡ ʧʨʦʯʥʦʩʪʴ ʧʦʣʠʤʝʨʦʚ ʠʟ ʛʣʘʚʥʦʛʦ ʜʦʩʪʦʠʥʩʪʚʘ ʫʩʧʝʣʘ 

ʧʨʝʚʨʘʪʠʪʴʩʷ ʚ ʦʧʘʩʥʳʡ ʥʝʜʦʩʪʘʪʦʢ: ʧʣʘʩʪʠʢʦʚʳʝ ʠʟʜʝʣʠʷ ʨʘʥʦ ʠʣʠ ʧʦʟʜʥʦ 

ʚʳʭʦʜʷʪ ʠʟ ʫʧʦʪʨʝʙʣʝʥʠʷ, ʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʥʠ ʦʢʦʥʯʘʪʝʣʴʥʦ ʨʘʟʨʫʰʠʣʠʩʴ, 

ʥʫʞʥʦ ʝʱʝ ʦʩʥʦʚʘʪʝʣʴʥʦ ʧʨʠʣʦʞʠʪʴ ʨʫʢʫ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ 

ʠʟʙʘʚʣʝʥʠʷ ʦʪ ʧʦʣʠʤʝʨʥʳʭ ʦʪʭʦʜʦʚ: ʟʘʭʦʨʦʥʝʥʠʝ, ʫʪʠʣʠʟʘʮʠʷ (ʩʞʠʛʘʥʠʝ, 

ʨʝʮʠʢʣʠʥʛ, ʧʠʨʦʣʠʟ) ʠʣʠ ʦʪʧʨʘʚʢʘ ʥʘ ʩʚʘʣʢʫ. ʂ ʩʦʞʘʣʝʥʠʶ, ʥʠ ʦʜʠʥ ʠʟ 

ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʦʙʩʪʘʥʦʚʢʠ: ʚ ʧʦʯʚʝ ʠ ʥʘ ʩʚʘʣʢʝ ʧʣʘʩʪʠʢ ʣʝʞʠʪ ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ ʣʝʪ, ʧʨʠ 

ʩʞʠʛʘʥʠʠ ʚʳʜʝʣʝ̫ʪ ʚ ʘʪʤʦʩʬʝʨʫ ʚʨʝʜʥʳʝ ʚʝʱʝʩʪʚʘ, ʘ ʧʝʨʝʨʘʙʦʪʢʝ ʚʦ ʤʥʦʛʠʭ 

ʩʣʫʯʘʷʭ ʧʦʜʜʘʝʪʩʷ ʩ ʪʨʫʜʦʤ. ʄʝʞʜʫ ʪʝʤ ʢʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʧʨʦʛʨʝʩʩʠʠ, ʚʝʜʴ ʝʞʝʛʦʜʥʦ ʚ ʤʠʨʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʨʷʜʢʘ 200 

ʤʣʥ. ʪʦʥʥ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʣʘʩʪʤʘʩʩ [1]. 

ʈʘʜʠʢʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʧʨʦʙʣʝʤʳ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʦ 

ʤʥʝʥʠʶ ʤʥʦʛʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʤʦʞʝʪ ʩʪʘʪʴ ʚʥʝʜʨʝʥʠʝ ʙʠʦʨʘʟʣʘʛʘʝʤʳʭ, ʠʣʠ, 

ʛʦʚʦʨʷ ʠʥʘʯʝ, ʙʠʦʧʦʣʠʤʝʨʦʚ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʭ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ 

ʫʧʘʢʦʚʦʯʥʦʡ ʠʥʜʫʩʪʨʠʠ, ʛʜʝ ʩʨʦʢ ʩʣʫʞʙʳ ʙʦʣʴʰʠʥʩʪʚʘ ʠʟʜʝʣʠʡ ʠʩʯʠʩʣʷʝʪʩʷ 

ʚʩʝʛʦ ʣʠʰʴ ʥʝʩʢʦʣʴʢʠʤʠ ʤʝʩʷʮʘʤʠ ʠʣʠ ʜʘʞʝ ʜʥʷʤʠ. ʂ ʪʦʤʫ ʞʝ ʠʤʝʥʥʦ 

ʧʦʣʠʤʝʨʥʘʷ ʫʧʘʢʦʚʢʘ - ʙʫʪʳʣʢʠ, ʢʦʥʪʝʡʥʝʨʳ, ʢʦʨʦʙʢʠ, ʙʣʠʩʪʝʨʳ ʠ ʧʘʢʝʪʳ - 

ʩʦʩʪʘʚʣʷʝʪ ʦʩʥʦʚʥʫʶ ʜʦʣʶ ʪʚʝʨʜʳʭ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ. 

ɹʠʦʧʦʣʠʤʝʨʳ ʧʨʠʚʣʝʢʘʶʪ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʵʢʦʣʦʛʦʚ ʪʝʤ, ʯʪʦ 

ʨʘʟʣʘʛʘʶʪʩʷ ʚ ʩʞʘʪʳʝ ʩʨʦʢʠ - ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʷʮʝʚ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ, ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʙʝʟʦʧʘʩʥʳʭ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʳ ʚʝʱʝʩʪʚ, ʪʘʢʠʭ ʢʘʢ ʚʦʜʘ, 

ʙʠʦʤʘʩʩʘ, ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ ʠʣʠ ʤʝʪʘʥ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʫʧʘʢʦʚʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʨʘʩʪʝʪ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʚʢʣʶʯʘʷ ʈʦʩʩʠʶ. ʇʦʵʪʦʤʫ ʩʝʡʯʘʩ 

ʫʧʘʢʦʚʢʘ ʚʳʧʦʣʥʷʝʪ ʥʝ ʪʦʣʴʢʦ ʩʚʦʶ ʙʘʨʴʝʨʥʫʶ ʨʦʣʴ, ʟʘʱʠʱʘʷ ʧʨʦʜʫʢʪʳ 

ʧʠʪʘʥʠʷ ʦʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʥʦ ʠ ʠʤʝʝʪ 

ʨʝʢʣʘʤʥʦʝ ʥʘʟʥʘʯʝʥʠʝ, ʩʧʦʩʦʙʩʪʚʫʷ ʧʨʦʜʚʠʞʝʥʠʶ ʪʦʚʘʨʦʚ ʥʘ ʨʳʥʢʝ[2, 3]. 

ʅʦ ʚʤʝʩʪʝ ʩ ʪʝʤ, ʫʧʘʢʦʚʢʘ ʠʤʝʝʪ ʠ ʩʚʦʶ ʦʙʨʘʪʥʫʶ, ʥʝʛʘʪʠʚʥʫʶ ʩʪʦʨʦʥʫ. 

ʊʘʢ, ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʝʞʝʛʦʜʥʦ ʦʙʨʘʟʫʶʪʩʷ ʦʢʦʣʦ 160 ʤʣʥ ʤ
3
 ʪʚʝʨʜʳʭ ʙʳʪʦʚʳʭ 

ʦʪʭʦʜʦʚ (ʊɹʆ), ʧʦʣʦʚʠʥʫ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ ʧʠʱʝʚʘʷ ʫʧʘʢʦʚʢʘ. ʆʜʥʠʤ ʠʟ 

ʙʳʩʪʨʦʨʘʟʚʠʚʘʶʱʠʭʩʷ ʥʘʧʨʘʚʣʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʣʘʩʪʤʘʩʩ ʷʚʣʷʝʪʩʷ 

ʧʣʘʩʪʠʢʦʚʘʷ ʫʧʘʢʦʚʢʘ.  

ʆʩʦʙʫʶ ʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʜʥʦʨʘʟʦʚʘʷ ʧʦʣʠʤʝʨʥʘʷ ʪʘʨʘ, ʧʣʝʥʢʠ ʠ 

ʫʧʘʢʦʚʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ. ʀʟ ʥʠʭ ʪʦʣʴʢʦ 3 % ʠʜʫʪ ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ, ʘ ʦʩʪʘʣʴʥʳʝ 
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ʩʞʠʛʘʶʪʩʷ ʠʣʠ ʚʳʚʦʟʷʪʩʷ ʥʘ ʧʦʣʠʛʦʥʳ. ʅʦ ʩʞʠʛʘʥʠʝ ʷʚʣʷʝʪʩʷ ʜʦʨʦʛʦʩʪʦʷʱʠʤ 

ʧʨʦʮʝʩʩʦʤ ʠ ʢ ʪʦʤʫ ʞʝ ʧʨʠ ʵʪʦʤ ʦʙʨʘʟʫʶʪʩʷ ʚʳʩʦʢʦʪʦʢʩʠʯʥʳʝ ʚʝʱʝʩʪʚʘ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʩʫʧʝʨʪʦʢʩʠʢʘʥʪʳ ï ʬʫʨʘʥʳ ʠ ʜʠʦʢʩʠʥʳ, ʯʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ 

ʥʘ ʩʦʩʪʦʷʥʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʉʚʘʣʢʠ, ʥʘ ʢʦʪʦʨʳʭ ʩʢʣʘʜʠʨʫʶʪʩʷ ʊɹʆ, 

ʦʪʯʫʞʜʘʶʪ ʧʦʣʝʟʥʳʝ ʟʝʤʝʣʴʥʳʝ ʧʣʦʱʘʜʠ, ʩʣʫʞʘʪ ʠʩʪʦʯʥʠʢʦʤ ʙʦʣʝʟʥʝʪʚʦʨʥʳʭ 

ʚʠʨʫʩʦʚ ʠ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʊɹʆ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʨʘʙʦʪʘʥʘ ʠ ʩ ʫʩʧʝʭʦʤ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ 

ʢʘʯʝʩʪʚʝ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ[4]. 

ʀʟ ʚʩʝʭ ʧʨʦʠʟʚʦʜʠʤʳʭ ʧʣʘʩʪʠʢʦʚ 41% ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʫʧʘʢʦʚʢʝ, ʠʟ ʵʪʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ 47% ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ ʫʧʘʢʦʚʢʫ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. ʋʜʦʙʩʪʚʦ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʴ, ʥʠʟʢʘʷ ʮʝʥʘ ʠ ʚʳʩʦʢʘʷ ʵʩʪʝʪʠʢʘ ʷʚʣʷʶʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤʠ 

ʫʩʣʦʚʠʷʤʠ ʫʩʢʦʨʝʥʥʦʛʦ ʨʦʩʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʣʘʩʪʠʯʝʩʢʠʭ ʤʘʩʩ ʧʨʠ 

ʠʟʛʦʪʦʚʣʝʥʠʠ ʫʧʘʢʦʚʢʠ. 

ʉ ʨʦʩʪʦʤ ʧʦʪʨʝʙʣʝʥʠʷ ʧʦʣʠʤʝʨʦʚ ʜʣʷ ʪʘʨʳ ʠ ʫʧʘʢʦʚʢʠ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ 

ʙʳʪʦʚʳʭ ʠʟʜʝʣʠʡ ʨʘʟʦʚʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʙʣʝʤʳ ʧʣʘʩʪʤʘʩʩʦʚʦʛʦ ʤʫʩʦʨʘ ʠ ʝʛʦ 

ʫʛʨʦʟʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʙʫʜʝʪ ʧʦʩʪʦʷʥʥʦ ʚʦʟʨʘʩʪʘʪʴ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʦʞʠʜʘʝʤʦʝ ʫʞʝʩʪʦʯʝʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʥʦʨʤʘʪʠʚʦʚ ʧʦ ʦʛʨʘʥʠʯʝʥʠʶ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʥʝʨʘʟʣʘʛʘʝʤʳʭ ʧʣʘʩʪʠʢʦʚ ʚ ʢʘʯʝʩʪʚʝ ʪʘʨʳ ʠ ʫʧʘʢʦʚʢʠ ʝʱʝ ʚ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʘʢʪʠʚʠʟʠʨʫʝʪ ʨʘʟʨʘʙʦʪʢʠ ʧʦ ʩʦʟʜʘʥʠʶ ʰʠʨʦʢʦʛʦ ʨʷʜʘ 

ʙʠʦʨʘʟʣʘʛʘʝʤʳʭ ʪʝʨʤʦʧʣʘʩʪʦʚ ʩ ʜʦʩʪʫʧʥʦʡ ʮʝʥʦʡ ʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʅʘʙʣʶʜʘʝʤʦʝ ʚ ɽʚʨʦʧʝ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʧʨʦʙʣʝʤʝ ʙʠʦʜʝʛʨʘʜʠʨʫʝʤʳʭ 

ʧʣʘʩʪʠʢʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʚ ʪʘʥʜʝʤʝ ʩ ʢʨʫʧʥʳʤʠ ʭʠʤʠʯʝʩʢʠʤʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʫʩʧʝʭ ʚ ʨʝʰʝʥʠʠ ʩʪʦʣʴ ʩʣʦʞʥʦʡ ʟʘʜʘʯʠ. ʇʨʠ 

ʵʪʦʤ ʥʘʨʷʜʫ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʨʘʙʦʪ ʚ ʦʙʣʘʩʪʠ ʠʟʚʝʩʪʥʳʭ ʙʠʦʨʘʟʣʘʛʘʝʤʳʭ 

ʧʣʘʩʪʤʘʩʩ, ʚʝʨʦʷʪʥʦ, ʚʩʝ ʞʝ ʙʫʜʫʪ ʚʳʨʘʙʦʪʘʥʳ ʥʦʚʳʝ ʧʦʜʭʦʜʳ ʧʦ ʧʨʠʜʘʥʠʶ ʙʠʦ 

ï ʠ ʬʦʪʦʜʝʛʨʘʜʘʮʠʠ ʢʨʫʧʥʦʪʦʥʥʘʞʥʳʤ ʩʠʥʪʝʪʠʯʝʩʢʠʤ ʧʦʣʠʤʝʨʘʤ (ʨʠʩ. 1) [5]. 
 

 
ʈʠʩʫʥʦʢ 1 ïʄʠʨʦʚʦʡ ʨʳʥʦʢ ʙʠʦʜʝʛʨʘʜʠʨʫʝʤʳʭ ʧʦʣʠʤʝʨʦʚ ʩ ʧʨʦʛʥʦʟʦʤ ʥʘ 2010 

ʛʦʜ (ʪʳʩ. ʪʦʥʥ) 
 

ʈʘʜʠʢʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʧʨʦʙʣʝʤʳ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʪ 

çʧʦʣʠʤʝʨʥʦʛʦ ʤʫʩʦʨʘè ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʠ ʦʩʚʦʝʥʠʝ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ 
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ʧʦʣʠʤʝʨʦʚ, ʩʧʦʩʦʙʥʳʭ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʩʣʦʚʠʷʭ ʨʘʟʣʘʛʘʪʴʩʷ ʥʘ 

ʙʝʟʚʨʝʜʥʳʝ ʜʣʷ ʞʠʚʦʡ ʠ ʥʝʞʠʚʦʡ ʧʨʠʨʦʜʳ ʢʦʤʧʦʥʝʥʪʳ. 

ʆʜʥʠʤ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʙʠʦʫʧʘʢʦʚʢʠ, ʩʧʦʩʦʙʥʦʡ ʨʘʟʣʘʛʘʪʴʩʷ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʩʚʝʪ, ʪʝʤʧʝʨʘʪʫʨʘ, 

ʚʣʘʛʘ, ʘ ʪʘʢʞʝ ʧʨʠ ʫʯʘʩʪʠʠ ʞʠʚʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʇʨʠ ʵʪʦʤ ʙʫʜʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʝʩʪʝʩʪʚʝʥʥʳʡ ʢʨʫʛʦʚʦʨʦʪ ʚʝʱʝʩʪʚ, ʩʦʟʜʘʥʥʳʡ ʵʚʦʣʶʮʠʝʡ ʠ 

ʩʧʦʩʦʙʥʳʡ ʧʦʜʜʝʨʞʠʚʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ ʚ ʧʨʠʨʦʜʝ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʠʨʦʜʥʳʝ ʧʦʣʠʤʝʨʳ (ʤʝʪʠʣʮʝʣʣʶʣʦʟʘ, 

ʞʝʣʘʪʠʥ, ʢʘʟʝʠʥ) ʠ ʛʣʠʮʝʨʠʥ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʤʦʜʠʬʠʢʘʮʠʠ ʨʝʦʣʦʛʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʚ ʨʘʟʣʠʯʥʦʤ ʢʦʤʧʦʥʝʥʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ, ʩʧʦʩʦʙʥʦʛʦ 

ʧʦʜʚʝʨʛʘʪʴʩʷ ʨʘʟʣʦʞʝʥʠʶ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [6]. 

ɹʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʧʨʦʯʥʦʩʪʠ ʧʦʣʫʯʝʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʮʝʣʣʦʬʘʥʦʤ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʣʠ ʩʭʦʞʠʝ ʨʝʟʫʣʴʪʘʪʳ. 

ɼʣʷ ʧʦʣʫʯʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʟʫʯʝʥʳ ʚʣʘʛʦʧʦʛʣʦʱʝʥʠʝ (ʧʦ ʩʪʝʧʝʥʠ ʥʘʙʫʭʘʥʠʷ) 

ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʨʘʟʣʦʞʝʥʠʶ ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʦʯʚʝʥʥʦʡ ʩʨʝʜʝ (ʧʦ ʧʦʪʝʨʝ 

ʤʘʩʩʳ). ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʩʚʦʡʩʪʚʘʤ ʥʦʚʦʛʦ ʨʘʟʨʫʰʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʧʦʟʚʦʣʷʪ ʩʦ ʚʨʝʤʝʥʝʤ ʟʘʤʝʥʠʪʴ ʠʤ ʪʨʘʜʠʮʠʦʥʥʫʶ ʫʧʘʢʦʚʢʫ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʙʠʦʨʘʟʨʫʰʘʝʤʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ ʠʟʜʝʣʠʡ, ʩʢʣʦʥʥʳʭ ʢ 

ʨʘʟʣʦʞʝʥʠʶ ʚ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ [7]. 
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MOSCHIFERUS MOSCHIFERUS) ɺ ɸʄʋʈʉʂʆʁ ʆɹʃɸʉʊʀ 
 

ʊ.ɸ. ɼʦʤʘʥʦʚ 

ʈʫʢʦʚʦʜʠʪʝʣʴ - ʢ.ʙ.ʥ. ɼ.ɻ. ʄʝʜʚʝʜʝʚ 
 

ʀʨʢʫʪʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ, ʛ. ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ  

 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʝʚʳʭ ʨʘʙʦʪ (2006-2010), ʘ ʪʘʢʞʝ ʦʧʨʦʩʘ 

ʥʘʩʝʣʝʥʠʷ ʚ ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʩ ʮʝʣʴʶ ʫʪʦʯʥʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʘʙʘʨʛʠ ʚ ʜʘʥʥʦʤ 

ʨʝʛʠʦʥʝ. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʦʧʠʩʘʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʦʪʜʝʣʴʥʦʡ 

ʤʠʢʨʦʛʨʫʧʧʠʨʦʚʢʠ ʢʘʙʘʨʛʠ ʚ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʨ. ʋʨʢʘʥ. ʇʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʦ ʯʠʩʣʝʥʥʦʩʪʠ, 

ʚʳʷʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʬʘʢʪʦʨʳ ʩʧʦʩʦʙʥʳʝ ʩʦʢʨʘʪʠʪʴ ʝʸ 

ʯʠʩʣʝʥʥʦʩʪʴ. ɻʨʫʧʧʠʨʦʚʢʫ ʢʘʙʘʨʛʠ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʫʶ ʥʘ ɸʤʫʨʦ-ʟʝʡʩʢʦʡ ʨʘʚʥʠʥʝ ʩʣʝʜʫʝʪ 

ʩʯʠʪʘʪʴ ʩʫʙʧʦʧʫʣʷʮʠʝʡ. ʋʩʠʣʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʠʨʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʘ ʚ ʧʨʝʜʝʣʘʭ ɸʤʫʨʦ-

ʟʝʡʩʢʦʡ ʨʘʚʥʠʥʳ ʩʧʦʩʦʙʥʦ ʧʨʠʚʝʩʪʠ ʢ ʠʩʯʝʟʥʦʚʝʥʠʶ ʜʘʥʥʦʡ ʤʠʢʨʦʛʨʫʧʧʠʨʦʚʢʠ, ʧʦʵʪʦʤʫ 

ʥʝʦʙʭʦʜʠʤ ʨʝʛʫʣʷʨʥʳʡ ʩʙʦʨ ʦʧʨʦʩʥʳʭ ʩʚʝʜʝʥʠʡ, ʘ ʪʘʢʞʝ ʟʠʤʥʠʡ ʤʘʨʰʨʫʪʥʳʡ ʫʯʝʪ ʵʪʦʛʦ 

ʟʚʝʨʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʙʘʨʛʘ, ʩʫʙʧʦʧʫʣʷʮʠʷ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʯʠʩʣʝʥʥʦʩʪʴ.  

 

TO THE QUESTION OF SPREADING OF MUSK DEER (MOSCHUS M. 

MOSCHIFE RUS) IN THE AMUR REGION  

T.A. Domanov 

Scientific advisor, Candidate of Biology Sciences, D.G. Medvedev  

Irkutsk State Academy of Agriculture, Irkutsk, Russia  

 

In work results of field works (2006-2010), and also population poll in the Amur region, for 

the purpose of distribution specification of musk deer in this region are considered. On the basis of 

the obtained data distribution of separate micro group musk deer on the average a current of Urkan 

river is described. Features of its existence, and also factors capable to reduce its number are 

revealed. Groupof muskdeer, widespread on Amuro-zeyskaya terrain should consider as 

subpopulation. The strengthened influence of a forest fire factor within Amuro-zeyskaya is capable 

to lead plains to disappearance of this microgroup therefore regular collecting polling data, and also 

the winter route accounting of this animal is necessary. 

Key words: musk deer, subpopulation, spreading, numerosity.  

 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʢʘʢʦʛʦ ʣʠʙʦ ʚʠʜʘ ʥʝʣʴʟʷ ʥʝ ʫʧʦʤʷʥʫʪʴ ʦ 

ʝʛʦ ʧʝʨʠʬʝʨʠʡʥʳʭ ʩʫʙʧʦʧʫʣʷʮʠʷʭ, ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʫʶʪ ʟʘ ʧʨʝʜʝʣʘʤʠ 

ʪʝʨʨʠʪʦʨʠʠ ʟʘʥʷʪʦʡ ʦʩʥʦʚʥʦʡ ʧʦʧʫʣʷʮʠʝʡ ʵʪʦʛʦ ʚʠʜʘ, ʥʦ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʷʤʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʝʸ [1]. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʘʙʘʨʛʠ ʚ ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʨʘʥʝʝ 

ʙʳʣʦ ʨʘʩʩʤʦʪʨʝʥʦ ʚ ʨʘʙʦʪʘʭ ʨʷʜʘ ʘʚʪʦʨʦʚ [2, 3, 4, 5]. ɺ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ ʵʪʠ 

ʞʠʚʦʪʥʳʝ ʚ ʦʩʥʦʚʥʦʤ ʟʘʩʝʣʷʶʪ ʤʘʩʩʠʚʳ ʛʦʨʥʦʡ ʣʠʩʪʚʝʥʥʠʯʥʦʡ ʠ 

ʣʠʩʪʚʝʥʥʠʯʥʦ-ʝʣʦʚʦʡ ʪʘʡʛʠ. ɺ ʛʦʨʥʳʭ ʩʠʩʪʝʤʘʭ ʭʨʝʙʪʦʚ ʉʪʘʥʦʚʦʡ, ʊʫʢʫʨʠʥʛʨʘ, 

ɼʞʘʛʜʳ, ʊʫʨʘʥʘ ʢʘʙʘʨʛʫ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʬʦʥʦʚʳʤ ʚʠʜʦʤ. ɼʦ ʥʘʩʪʦʷʱʝʛʦ 

ʚʨʝʤʝʥʠ ʥʝ ʙʳʣʦ ʦʧʫʙʣʠʢʦʚʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʙ ʦʙʠʪʘʥʠʠ ʦʪʜʝʣʴʥʳʭ 

ʤʠʢʨʦʛʨʫʧʧʠʨʦʚʦʢ ʢʘʙʘʨʛʠ ʚ ʧʨʝʜʝʣʘʭ ɸʤʫʨʦ-ʟʝʡʩʢʦʡ ʨʘʚʥʠʥʳ. ʕʪʦ, 

ʥʝʩʦʤʥʝʥʥʦ, ʦʙʫʩʣʦʚʣʝʥʦ ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʢʘʙʘʨʛʠ ʥʘ ʵʪʦʡ 

ʪʝʨʨʠʪʦʨʠʠ. ʆʜʥʘʢʦ ʜʘʥʥʳʡ ʚʠʜ ʨʝʛʫʣʷʨʥʦ ʦʪʤʝʯʘʣʩʷ ʟʜʝʩʴ ʦʭʦʪʥʠʢʘʤʠ, ʘ 

ʠʤʝʥʥʦ ʚ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʨ. ʋʨʢʘʥ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʫʪʦʯʥʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 
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ʢʘʙʘʨʛʠ ʚ ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦ.  

ʄʘʪʝʨʠʘʣ ʜʣʷ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣ ʩʦʙʨʘʥ ʚ ʭʦʜʝ ʨʷʜʘ ʵʢʩʧʝʜʠʮʠʡ, 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʩʦʚʝʨʰʝʥʳ ʚ 2006-2010 ʛʛ., ʘ ʪʘʢʞʝ ʧʨʠ ʦʧʨʦʩʝ ʦʭʦʪʥʠʢʦʚ, 

ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʨʦʤʳʩʣʦʚʫʶ ʠ ʣʶʙʠʪʝʣʴʩʢʫʶ ʦʭʦʪʫ ʥʘ ʜʘʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʚ ʧʝʨʠʦʜ ʩ 2005-2013 ʛʛ. ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʚʙʣʠʟʠ ʫʩʪʴʷ ʨ. ʏʘʣʘʷ, ʘ ʪʘʢʞʝ ʚ ʫʩʪʴʝ ʨ. ɻʦʥʞʘ (ʧʨʘʚʦʙʝʨʝʞʥʳʝ ʧʨʠʪʦʢʠ ʨ. 

ʋʨʢʘʥ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʄʘʛʜʘʛʘʯʠʥʩʢʦʤ ʨʘʡʦʥʝ).  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʫʯʘʩʪʢʠ ʟʘʩʝʣʝʥʥʳʝ 

ʢʘʙʘʨʛʦʡ. ʕʪʦ ʦʪʜʝʣʴʥʳʝ ʚʦʟʚʳʰʝʥʥʦʩʪʠ (ʛ. ɼʫʙʦʚʘʷ), ʣʠʙʦ ʫʯʘʩʪʢʠ ʠʤʝʶʱʠʝ 

ʜʨʫʛʠʝ ʧʦʜʭʦʜʷʱʠʝ ʙʠʦʪʦʧʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʜʦʣʴ ʧʦʡʤʳ ʨ. 

ʋʨʢʘʥ. ʀʩʪʦʢʠ ʵʪʦʡ ʨʝʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʫ ʚʦʜʦʨʘʟʜʝʣʘ ʭʨʝʙʪʘ ʊʫʢʫʨʠʥʛʨʘ. ʊʝʤ ʥʝ 

ʤʝʥʝʝ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʨ. ʋʨʢʘʥ (80% ʦʪ ʦʙʱʝʡ ʜʣʠʥʳ) ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ɸʤʫʨʦ-

ʟʝʡʩʢʦʡ ʨʘʚʥʠʥʝ. ʇʦʩʣʝ ʙʝʩʝʜ ʩ ʦʭʦʪʥʠʢʘʤʠ ʩʪʘʣʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʞʠʚʦʪʥʳʝ 

ʨʝʛʫʣʷʨʥʦ ʦʪʤʝʯʘʶʪʩʷ ʥʠʞʝ ʫʩʪʴʷ ʨ. ʂʝʨʘʢ ʠ ʚʧʣʦʪʴ ʜʦ ʫʩʪʴʷ ʨ. ʊʳʥʜʘ. 

ʄʝʩʪʦʦʙʠʪʘʥʠʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʙʦʣʴʰʠʤʠ ʫʚʘʣʘʤʠ ʠ ʩʦʧʢʘʤʠ ʩ 

ʦʪʩʪʦʷʤʠ ʠ ʦʪʚʝʩʥʳʤʠ ʩʢʘʣʘʤʠ. ɺʳʩʦʪʘ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

250-500 ʤ ʥ.ʫ.ʤ. ʇʨʝʚʳʰʝʥʠʷ ʙʣʠʟʣʝʞʘʱʠʭ ʚʝʨʰʠʥ ʥʘʜ ʧʦʡʤʦʡ ʨʝʢʠ ʩʦʩʪʘʚʣʷʝʪ 

ʦʢʦʣʦ 100 ʤʝʪʨʦʚ. ʉʢʣʦʥʳ ʧʦʢʨʳʪʳ ʣʠʩʪʚʝʥʥʠʯʥʠʢʘʤʠ (Lʘrix gmʝlinii), 

ʩʦʩʥʷʢʘʤʠ (Pinus sylvestris) ʩ ʙʝʨʝʟʦʡ ʧʣʦʩʢʦʣʠʩʪʥʦʡ (Bʝtula platyphʫlla), ʙʝʨʝʟʦʡ 

ʜʘʫʨʩʢʦʡ (ɺetula davurica) ʠ ʜʫʙʦʤ ʤʦʥʛʦʣʴʩʢʠʤ (Quercus mongolica) ʚʦ ʚʪʦʨʦʤ 

ʷʨʫʩʝ. ʇʦ ʦʩʪʨʦʚʘʤ ʠ ʚ ʨʘʩʧʘʜʢʘʭ ʚʩʪʨʝʯʘʶʪʩʷ ʤʠʢʨʦʬʨʘʛʤʝʥʪʳ ʝʣʴʥʠʢʦʚ (P²cea 

obovʘta). ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʢʘʙʘʨʛʘ ʦʙʠʪʘʝʪ ʚ ʢʦʣʠʯʝʩʪʚʝ 1, ʨʝʞʝ 2-3 ʦʩʦʙʝʡ, 

ʟʘʥʠʤʘʷ ʧʨʠʨʝʯʥʫʶ ʧʦʣʦʩʫ ʪʘʡʛʠ, ʰʠʨʠʥʦʡ ʥʝ ʙʦʣʝʝ 3 ʢʤ. ʆʙʱʘʷ 

ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʘʨʝʘʣʘ ʦʢʦʣʦ 120 ʢʤ. ʇʣʦʱʘʜʴ ʩʦʩʪʘʚʣʷʝʪ 30 ʪʳʩ. ʛʘ (ʨʠʩʫʥʦʢ 1). 

ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʦ ʩʫʙʧʦʧʫʣʷʮʠʷ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʧʨʝʜʝʣʘʭ ʄʘʛʜʘʛʘʯʠʥʩʢʦʛʦ 

ʨʘʡʦʥʘ. ɿʘʩʝʣʝʥʥʳʡ ʫʯʘʩʪʦʢ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʄʘʛʜʘʛʘʯʠʥʩʢʦʛʦ ʟʦʦʣʦʛʠʯʝʩʢʦʛʦ 

ʟʘʢʘʟʥʠʢʘ ʠ ʄʋʇ çʐʠʤʘʥʦʚʩʢʠʡ ʧʨʦʤʭʦʟè. ʇʦ ʦʧʨʦʩʥʳʤ ʩʚʝʜʝʥʠʷʤ 2011 ʛ. 

ʢʘʙʘʨʛʘ ʧʨʘʢʪʠʯʝʩʢʠ ʝʞʝʛʦʜʥʦ ʦʪʤʝʯʘʝʪʩʷ ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʨ. ʏʘʣʘʷ, ʚ 

ʢʦʣʠʯʝʩʪʚʝ 3-4 ʦʩʦʙʝʡ. ɺ ʨʘʡʦʥʝ ʫʩʪʴʷ ʨ. ɻʦʥʞʘ ʥʘʤʠ ʨʝʛʫʣʷʨʥʦ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʩʣʝʜʳ 2-3 ʢʘʙʘʨʦʛ ʚ ʧʝʨʠʦʜ 2006-2010 ʛʛ. ʆʬʠʮʠʘʣʴʥʳʡ ʫʯʝʪ 

ʯʠʩʣʝʥʥʦʩʪʠ ʢʘʙʘʨʛʠ ʚ ʄʘʛʜʘʛʘʯʠʥʩʢʦʤ ʨʘʡʦʥʝ ʥʝ ʧʨʦʚʦʜʠʪʩʷ. ʏʠʩʣʝʥʥʦʩʪʴ ʧʦ 

ʦʧʨʦʩʥʳʤ ʩʚʝʜʝʥʠʷʤ, ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 20-30 ʦʩʦʙʝʡ.  

ɹʝʩʩʧʦʨʥʦ, ʜʘʥʥʫʶ ʛʨʫʧʧʠʨʦʚʢʫ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʩʫʙʧʦʧʫʣʷʮʠʝʡ ʭʨʝʙʪʘ 

ʊʫʢʫʨʠʥʛʨʘ ʠ ʚʝʨʦʷʪʥʦ ʦʥʘ ʥʝ ʦʙʣʘʜʘʝʪ ʩʦʙʩʪʚʝʥʥʦʡ ʵʚʦʣʶʮʠʦʥʥʦʡ ʩʫʜʙɹʦʡ. 

ʋʯʘʩʪʦʢ, ʟʘʩʝʣʝʥʥʳʡ ʢʘʙʘʨʛʦʡ ʚ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʨ. ʋʨʢʘʥ ʦʪʜʝʣʝʥ ʦʪ ʭʨʝʙʪʘ 

ʊʫʢʫʨʠʥʛʨʘ ʦʙʰʠʨʥʳʤʠ ʤʘʨʷʤʠ, ʤʥʦʞʝʩʪʚʦʤ ʩʪʘʨʳʭ ʠ ʩʚʝʞʠʭ ʜʝʣʷʥ ʠ 

ʛʦʨʝʣʴʥʠʢʦʚ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʦʪ 20 ʜʦ 50 ʢʤ.  

ʀʟʦʣʷʮʠʷ ʤʝʞʜʫ ʧʦʧʫʣʷʮʠʷʤʠ ʚʠʜʘ ʤʦʞʝʪ ʙʳʪʴ ʦʯʝʥʴ ʛʣʫʙʦʢʦʡ, ʥʦ 

ʥʠʢʦʛʜʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʙʳʚʘʝʪ ʧʦʣʥʦʡ [1]. ɺʝʨʦʷʪʥʦ, çʧʦʜʧʠʪʢʘè ʜʘʥʥʦʡ 

ʤʠʢʨʦʛʨʫʧʧʠʨʦʚʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʜʦʣʴ ʜʦʣʠʥʳ ʨ. ɹʦʣ. ʋʨʢʘʥ, ʧʦ ʢʦʪʦʨʦʡ 

ʞʠʚʦʪʥʳʝ ʚ ʚʝʩʝʥʥʠʡ ʠ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʧʨʝʦʜʦʣʝʚʘʶʪ ʦʙʰʠʨʥʳʝ ʨʘʚʥʠʥʥʳʝ 

ʫʯʘʩʪʢʠ, ʦʩʚʘʠʚʘʷ ʥʦʚʳʝ ʪʝʨʨʠʪʦʨʠʠ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʩʚʦʝʥʠʝ ʥʦʚʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʘʙʘʨʛʦʡ ʚ ʘʧʨʝʣʝ-ʤʘʝ [6].  

ɺʦʟʤʦʞʥʦ, ʚ ʧʨʦʰʣʦʤ ʩʚʷʟʠ ʵʪʦʡ ʩʫʙʧʦʧʫʣʷʮʠʠ ʩ ʧʦʧʫʣʷʮʠʝʡ ʢʘʙʘʨʛʠ 
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ʭʨʝʙʪʘ ʊʫʢʫʨʠʥʛʨʘ ʙʳʣʠ ʙʦʣʝʝ ʪʝʩʥʳʤʠ, ʦʜʥʘʢʦ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʠʨʦʛʝʥʥʦʛʦ 

ʬʘʢʪʦʨʘ, ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʠʟʦʰʣʦ ʠʭ ʦʩʣʘʙʣʝʥʠʝ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʠʤʠ ʞʠʚʦʪʥʳʤʠ ʟʘʩʝʣʝʥʘ ʠʤʝʥʥʦ ʚʦʜʦʦʭʨʘʥʥʘʷ ʟʦʥʘ, 

ʩʦʭʨʘʥʝʥʥʘʷ ʧʦʩʣʝ ʠʥʪʝʥʩʠʚʥʳʭ ʨʫʙʦʢ 70-80 ʛʛ.  

ɺ ʩʚʷʟʠ ʩ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ (0,5-1 ʦʩʦʙʠ ʥʘ 1000 ʛʘ), ʢʘʙʘʨʛʘ 

ʥʝ ʧʦʜʚʝʨʞʝʥʘ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʤʫ ʙʨʘʢʦʥʴʝʨʩʪʚʫ, ʦʪʤʝʯʘʶʪʩʷ ʣʠʰʴ ʨʝʜʢʠʝ 

ʩʣʫʯʘʠ ʦʪʩʪʨʝʣʘ ʞʠʚʦʪʥʳʭ. ʉʣʝʜʳ ʝʸ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʘʩʪʴʶ ʤʝʩʪʥʳʭ 

ʦʭʦʪʥʠʢʦʚ ʧʨʠʥʠʤʘʶʪʩʷ ʟʘ ʩʣʝʜʳ ʢʦʩʫʣʠ ʩʠʙʠʨʩʢʦʡ (Capreʦlus pygʘrgus). 

ɻʣʘʚʥʳʤ ʣʠʤʠʪʠʨʫʶʱʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʵʪʠʭ ʛʨʫʧʧʠʨʦʚʦʢ ʷʚʣʷʶʪʩʷ ʣʝʩʥʳʝ 

ʧʦʞʘʨʳ ʠ ʣʝʩʦʟʘʛʦʪʦʚʢʠ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʫʥʠʯʪʦʞʠʪʴ ʦʩʪʘʚʰʠʝʩʷ ʧʨʠʛʦʜʥʳʝ 

ʤʝʩʪʦʦʙʠʪʘʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʠʪʘʡʩʢʠʤʠ ʟʘʛʦʪʦʚʠʪʝʣʷʤʠ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʨʫʙʢʘ ʣʝʩʘ ʚʙʣʠʟʠ ʫʩʪʴʷ ʨ. ʏʘʣʘʷ. ʇʨʷʤʳʝ ʧʦʪʝʨʠ ʢʘʙʘʨʛʘ, ʚʝʨʦʷʪʥʦ, ʧʦʣʫʯʘʝʪ ʚ 

ʩʚʷʟʠ ʩ ʭʠʱʥʠʯʝʩʪʚʦʤ ʚʦʣʢʘ, ʘ ʪʘʢʞʝ ʨʳʩʠ. ʇʨʝʙʳʚʘʥʠʝ ʜʘʥʥʳʭ ʭʠʱʥʠʢʦʚ 

ʨʝʛʫʣʷʨʥʦ ʦʪʤʝʯʘʝʪʩʷ ʚ ʜʦʣʠʥʝ ʨ. ʋʨʢʘʥ ʠ ʥʘ ʧʨʠʣʝʛʘʶʱʠʭ ʩʢʣʦʥʘʭ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʫʶ ʛʨʫʧʧʠʨʦʚʢʫ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʫʶ ʥʘ ɸʤʫʨʦ-

ʟʝʡʩʢʦʡ ʨʘʚʥʠʥʝ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʩʫʙʧʦʧʫʣʷʮʠʝʡ. ʀ ʧʨʠ ʫʩʣʦʚʠʠ ʜʘʣʴʥʝʡʰʝʛʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʦʧʫʣʷʮʠʠ ʢʘʙʘʨʛʠ ʥʘ ʭʨʝʙʪʝ ʊʫʢʫʨʠʥʛʨʘ, ʦʥʘ ʙʫʜʝʪ 

ʩʦʭʨʘʥʷʪʴʩʷ. ʆʜʥʘʢʦ, ʫʩʠʣʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʠʨʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʘ ʚ ʧʨʝʜʝʣʘʭ 

ɸʤʫʨʦ-ʟʝʡʩʢʦʡ ʨʘʚʥʠʥʳ ʩʧʦʩʦʙʥʦ ʧʨʠʚʝʩʪʠ ʢ ʠʩʯʝʟʥʦʚʝʥʠʶ ʜʘʥʥʦʡ 

ʤʠʢʨʦʛʨʫʧʧʠʨʦʚʢʠ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤ ʨʝʛʫʣʷʨʥʳʡ ʩʙʦʨ ʦʧʨʦʩʥʳʭ ʩʚʝʜʝʥʠʡ, 

ʘ ʪʘʢʞʝ ʟʠʤʥʠʡ ʤʘʨʰʨʫʪʥʳʡ ʫʯʝʪ ʵʪʦʛʦ ʟʚʝʨʷ. ʂʘʙʘʨʛʘ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʚ 

ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʨ. ʋʨʢʘʥ ʚ ʙʫʜʫʱʝʤ, ʥʝʩʦʤʥʝʥʥʦ, ʜʦʣʞʥʘ ʩʪʘʪʴ ʦʙʲʝʢʪʦʤ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ, ʪ.ʢ. ʷʚʣʷʝʪʩʷ ʠʥʪʝʨʝʩʥʳʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʬʘʫʥʳ ʠ 

ʨʝʜʢʠʤ ʚʠʜʦʤ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. 
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ʀʈʂʋʊʉʂʆʁ ʆɹʃɸʉʊʀ 
 

ʄ.ʄ. ʀʩʘʡʢʠʥʘ  

ʈʫʢʦʚʦʜʠʪʝʣʴ ï ʜ.ʙ.ʥ. ɼ.ʌ. ʃʝʦʥʪʴʝʚ  
 

ʀʨʢʫʪʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ, ʛ. ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 

 

ʆʩʫʱʝʩʪʚʣʝʥ ʧʝʨʚʠʯʥʳʡ ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʬʣʦʨʠʩʪʠʯʝʩʢʦʤʫ ʙʦʛʘʪʩʪʚʫ ʚʳʩʰʠʭ 

ʨʘʩʪʝʥʠʡ ʩʧʣʦʰʥʳʭ ʚʳʨʫʙʦʢ 3 ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʦʚ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʪʤʝʯʝʥʘ 

ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʨʦʣʠ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʚ ʩʣʦʞʝʥʠʠ ʬʠʪʦʮʝʥʦʟʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ 

ʚʳʨʫʙʦʢ. ʇʦ ʚʠʜʦʚʦʤʫ ʩʦʩʪʘʚʫ ʚʳʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʢʦʨʤʦʚʳʝ ʧʨʝʜʧʦʯʪʝʥʠʷ ʢʦʧʳʪʥʳʭ 

ʞʠʚʦʪʥʳʭ, ʧʦʩʝʱʘʶʱʠʭ ʜʘʥʥʳʝ ʚʳʨʫʙʢʠ. ʅʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 2 

ʚʠʜʘ ʚʳʩʰʠʭ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ (Cyprip®dium macr§nthon Sw. ʠ Epip·gium aphĨllum Sw.), 

ʟʘʥʝʩʝʥʥʳʭ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ, ʠʟ ʥʠʭ 1 ï ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʌ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʧʣʦʰʥʳʝ ʨʫʙʢʠ, ʝʩʪʝʩʪʚʝʥʥʦʝ ʚʦʟʦʙʥʦʚʣʝʥʠʝ, ʢʦʧʳʪʥʳʝ ʞʠʚʦʪʥʳʝ, 

ʢʦʨʤʦʚʳʝ ʧʨʝʜʧʦʯʪʝʥʠʷ.  
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ʉʧʣʦʰʥʳʝ ʨʫʙʢʠ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ ʚʦʟʜʝʡʩʪʚʠʷ, 

ʢʘʢ ʥʘ ʨʘʩʪʠʪʝʣʴʥʳʡ, ʪʘʢ ʠ ʥʘ ʞʠʚʦʪʥʳʡ ʤʠʨ.  ʀʟʤʝʥʷʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʦʥʠ 

ʧʨʠʚʦʜʷʪ ʢ ʠʟʤʝʥʝʥʠʶ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ ʯʠʩʣʝʥʥʦʩʪʠ ʧʨʦʤʳʩʣʦʚʳʭ 

ʞʠʚʦʪʥʳʭ [1, 2, 3, 4]. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ 2011-12 ʛʛ. ʥʘ  

ʪʝʨʨʠʪʦʨʠʠ 3 ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʦʚ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ï ɾʠʛʘʣʦʚʩʢʦʛʦ, 

ʋʩʪʴ-ʫʜʠʥʩʢʦʛʦ ʠ ʀʨʢʫʪʩʢʦʛʦ, ï ʥʘʨʷʜʫ ʩ ʦʧʠʩʘʥʠʝʤ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʠʣʠʷ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʦʪʤʝʯʘʣʠʩʴ ʚʩʝ ʧʨʠʟʥʘʢʠ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʤʳʩʣʦʚʳʭ ʞʠʚʦʪʥʳʭ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ 

ʚʳʨʫʙʢʘʭ ʩʦʩʥʦʚʦʛʦ ʣʝʩʘ 5 - 20 ʣʝʪ ʜʘʚʥʦʩʪʠ, ʩ ʰʘʛʦʤ ʚ 5 ʣʝʪ, ʥʘ 252 ʫʯʝʪʥʳʭ 

ʧʣʦʱʘʜʢʘʭ. ʈʘʩʩʪʦʥ̫ʠʝ ʤʝʞʜʫ ʫʯʝʪʥʳʤʠ ʧʣʦʱʘʜʢʘʤʠ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʨʫʙʦʢ  

ʥʝ ʧʨʝʚʳʰʘʣʦ 20 ʢʤ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ 166 ʚʠʜʦʚ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʠ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ 115 ʨʦʜʘʤ ʠ 46 

ʩʝʤʝʡʩʪʚʘʤ. ʇʨʠ ʵʪʦʤ 91,5% ʚʠʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʢʨʳʪʦʩʝʤʝʥʥʳʤʠ 

ʨʘʩʪʝʥʠʷʤʠ, ʠʟ ʢʦʪʦʨʳʭ 83,3% ʩʦʩʪʘʚʣʷʶʪ ʜʚʫʜʦʣʴʥʳʝ. ɻʦʣʦʩʝʤʝʥʥʳʝ 
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ʩʦʩʪʘʚʣʷʶʪ ʚʩʝʛʦ 3,75 %.  

ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤʠ ʩʝʤʝʡʩʪʚʘʤʠ ʷʚʣʷʶʪʩʷ Aster§ceae (22 ʚʠʜʘ), 

Ranuncul§ceae (16), Ros§ceae (14), Fab§ceae (11), Po§ceae (10) Api§ceae (9), 

Salic§ceae (7), Pin§ceae (5), Cyper§ceae (4), Eric§ceae (4) ɺʤʝʩʪʝ ʦʥʠ ʩʦʜʝʨʞʘʪ 

102 ʚʠʜa, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 61,4% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʠʜʦʚ. ʊʘʢʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚ ʧʦ ʛʦʣʦʚʥʦʡ ʯʘʩʪʠ ʩʝʤʝʡʩʪʚʝʥʥʦʛʦ ʩʧʝʢʪʨʘ ʚ ʮʝʣʦʤ 

ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʣʝʩʦʚ ɹʘʡʢʘʣʴʩʢʦʡ ʉʠʙʠʨʠ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʬʣʦʨʫ ʢʘʢ ʣʝʩʥʫʶ 

ʙʦʨʝʘʣʴʥʫʶ, ʘ ʥʝʢʦʪʦʨʦʝ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʚʠʜʦʚ ʩʝʤʝʡʩʪʚ ʙʦʙʦʚʳʭ ʠ 

ʟʦʥʪʠʯʥʳʭ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʪʝʭʥʦʛʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠʩʭʦʜʥʳʭ 

ʬʠʪʦʮʝʥʦʟʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʫʙʦʢ. ɹʦʙʦʚʳʝ ʠ ʟʦʥʪʠʯʥʳʝ ʧʨʝʜʧʦʯʠʪʘʶʪ ʦʪʢʨʳʪʳʝ 

ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʠ ʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʣʝʩʦʩʪʝʧʥʳʭ ʠ ʩʪʝʧʥʳʭ ʬʣʦʨ. 

ʋʯʘʩʪʠʝ ʚʠʜʦʚ ʚ ʩʣʦʞʝʥʠʠ ʬʠʪʦʮʝʥʦʟʦʚ, ʧʦ ʩʣʦʞʠʚʰʝʡʩʷ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʡ ʤʝʪʦʜʠʢʝ, ʦʮʝʥʠʚʘʝʪʩʷ ʧʨʦʝʢʪʠʚʥʳʤ ʧʦʢʨʳʪʠʝʤ ʚ ʧʨʦʮʝʥʪʘʭ, 

ʪ.ʝ. ʦʮʝʥʠʚʘʝʪʩʷ ʧʨʦʮʝʥʪ ʟʘʥʠʤʘʝʤʦʡ ʧʣʦʱʘʜʠ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʚʠʜʘ. ʇʨʠ 

ʵʪʦʤ ʟʘ 100% ʙʝʨʝʪʩʷ ʧʣʦʱʘʜʴ ʫʯʝʪʥʦʡ ʧʣʦʱʘʜʢʠ. ɺ ʚʠʜʦʚʦʤ ʦʪʥʦʰʝʥʠʠ ʧʦ 

ʧʣʦʱʘʜʠ ʟʘʥʠʤʘʝʤʦʛʦ ʧʦʢʨʳʪʠʷ ʪʝʨʨʠʪʦʨʠʠ ʩʦʦʪʥʦʰʝʥʠʝ ʠʟʤʝʥʷʝʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ  ʚʦʟʨʘʩʪʘ ʚʳʨʫʙʢʠ. ʅʘ 5 ʠ 10-ʣʝʪʥʠʭ ʚʳʨʫʙʢʘʭ ʦʩʥʦʚʥʫʶ ʨʦʣʴ 

ʠʛʨʘʶʪ ʟʣʘʢʠ ʠ ʦʩʦʢʠ (10-20%), ʜʘʣʝʝ ʠʜʫʪ ʚʝʨʝʩʢʦʚʳʝ, ʣʘʥʜʳʰʝʚʳʝ ʠ ʠʨʠʩʦʚʳʝ 

ʜʦ 5-8%, ʨʦʟʦʮʚʝʪʥʳʝ (R·sa acicul§ris Lindl, Spira®a m®dia Schmidt) ʜʦ 20% ʦʪ 

ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʧʦʢʨʳʪʠʷ. ʅʘ 15 ʠ 20-ʣʝʪʥʠʭ ʚʳʨʫʙʢʘʭ ʨʦʣʴ ʟʣʘʢʦʚʳʭ 

ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ 10-15%, ʘ ʚʝʨʝʩʢʦʚʳʭ ʠ ʣʘʥʜʳʰʝʚʳʭ ʚʦʟʨʘʩʪʘʝʪ 10-15%. ʊʘʢʞʝ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦʣʷ ʙʦʙʦʚʳʭ ʚ ʪʨʘʚʦʩʪʦʝ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʤʭʦʚ ʚʦʟʨʘʩʪʘʝʪ ʜʦ 10-

20%. 

ʅʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 2 ʚʠʜʘ ʚʳʩʰʠʭ ʩʦʩʫʜʠʩʪʳʭ 

ʨʘʩʪʝʥʠʡ (Cyprip®dium macr§nthon Sw. ʠ Epip·gium aphĨllum Sw.), ʟʘʥʝʩʝʥʥʳʭ ʚ 

ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ, ʠʟ ʥʠʭ 1 ï ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʌ.  

ɺ ʧʝʨʚʳʝ ʛʦʜʳ ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʨʝʚʝʩʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʣʝʩʥʳʭ 

ʬʠʪʦʮʝʥʦʟʦʚ ʠʜʝʪ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʫʪʝʤ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘ ʩʯʝʪ ʧʦʨʦʩʣʝʚʦʛʦ 

ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʦʩʠʥʳ ʠ ʙʝʨʝʟʳ. ʅʘ ʚʦʣʦʢʘʭ, ʚ ʤʝʩʪʘʭ ʩ ʯʘʩʪʠʯʥʦ ʠʣʠ 

ʧʦʣʥʦʩʪʴʶ ʥʘʨʫʰʝʥʥʳʤ ʥʘʧʦʯʚʝʥʥʳʤ ʧʦʢʨʦʚʦʤ, ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʩʝʤʝʥʥʦʝ, ʠʟ 

ʙʝʨʝʟʳ (B®tula sp.) ʠ ʩʦʩʥʳ (P²nus sylv®stris L.). ɼʣʷ ʚʳʨʫʙʦʢ 5-10 ʣʝʪʥʝʛʦ 

ʚʦʟʨʘʩʪʘ ʭʘʨʘʢʪʝʨʥʳ ʨʘʟʚʠʪʳʝ ʟʘʨʦʩʣʠ ʧʦʜʣʝʩʦʯʥʳʭ ʚʠʜʦʚ, ʨʘʩʧʘʜʘʶʱʠʝʩʷ ʥʘ 

2 ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʭ ʷʨʫʩʘ: ʚʝʨʭʥʠʡ ʷʨʫʩ ʧʨʝʜʩʪʘʚʣʝʥ ʚʠʜʘʤʠ ʨʦʜʘ ʠʚʘ (Salix 

sp.), ʜʫʰʝʢʠʝʡ ʢʫʩʪʘʨʥʠʢʦʚʦʡ (Dusch®kia frutic·sa (Rupr.) Pouzar) ʠ ʯʝʨʝʤʫʭʦʡ 

ʘʟʠʘʪʩʢʦʡ (P§dus §vium Mill .) (ʚʳʩʦʪʦʡ ʜʦ 2ʤ), ʢʦʪʦʨʳʝ ʠʤʝʶʪ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦʨʦʩʣʝʚʦʝ ʚʦʟʦʙʥʦʚʣʝʥʠʝ, ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʛʨʫʧʧʦʚʦʤ 

ʭʘʨʘʢʪʝʨʝ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ; ʥʠʞʥʠʡ ʷʨʫʩ ʩʦʩʪʦʠʪ ʠʟ ʩʧʠʨʝʠ ʩʨʝʜʥʝʡ 

(Spira®a m®dia Schmidt) ʠ ʨʦʟʳ ʠʛʣʠʩʪʦʡ (R·sa acicul§ris Lindl,) (ʚʳʩʦʪʦʡ ʜʦ 

1ʤ), ʨʘʟʨʘʩʪʘʶʱʠʭʩʷ ʩʧʣʦʰʴ. ʕʪʦ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʢʦʧʳʪʥʳʭ 

ʞʠʚʦʪʥʳʭ, ʧʦʩʝʱʘʶʱʠʭ ʚʳʨʫʙʢʠ ʪʘʢʦʛʦ ʚʦʟʨʘʩʪʘ. ʅʘ ʚʳʨʫʙʢʘʭ 10 ʣʝʪʥʝʡ 

ʜʘʚʥʦʩʪʠ ʦʪʤʝʯʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʩʭʦʜʦʚ ʩʦʩʥʳ ʠ ʙʝʨʝʟʳ, ʘ 

ʪʘʢʞʝ ʚʩʭʦʜʳ ʣʠʩʪʚʝʥʥʠʮʳ (L§rix dah¼rica Laws.), ʝʣʠ (P²cea obov§ta Ledeb.), 

ʢʝʜʨʘ (P²nus sib²rica Du Tour), ʨʝʞʝ ʧʠʭʪʳ (Ćbies sib²rica Ledeb).  

ʊʘʢʞʝ ʥʝʣʴʟʷ ʥʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʧʨʦʡʜʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʳʤ 
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ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʨʨʠʪʦʨʠʠ ʯʘʱʝ ʦʪʤʝʯʘʶʪʩʷ ʩʣʝʜʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʬʠʪʦʬʘʛʦʚ (ʨʘʩʪʠʪʝʣʴʥʦʷʜʥʳʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ). ʋʚʝʣʠʯʝʥʠʝ ʧʦʩʝʱʘʝʤʦʩʪʠ 

ʞʠʚʦʪʥʳʤʠ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʚʳʨʫʙʦʢ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʧʦʚʨʝʞʜʝʥʠʷʤ ʚʠʜʦʚ ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ (ʢʘʢ ʧʦʨʦʩʣʝʚʦʛʦ, ʪʘʢ ʠ ʩʝʤʝʥʥʦʛʦ 

ʚʦʟʦʙʥʦʚʣʝʥʠʷ), ʧʦʜʣʝʩʦʯʥʳʭ ʠ ʧʦʯʚʦʧʦʢʨʦʚʥʳʭ ʚʠʜʦʚ. ʅʘ ʠʩʩʣʝʜʫʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʥʘʠʙʦʣʴʰʠʤ ʢʦʨʤʦʚʳʤ ʧʨʝʜʧʦʯʪʝʥʠʝʤ ʧʦʣʴʟʫʝʪʩʷ ʦʩʠʥʘ (P·pulus 

tr®mula L.), ʟʘʪʝʤ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʙʝʨʝʟ ʠ ʠʚ, ʩʧʠʨʝʷ ʩʨʝʜʥʷʷ ʠ ʨʦʜʦʜʝʥʜʨʦʥ 

ʜʘʫʨʩʢʠʡ (Rhodod®ndron da¼ricum L.). ʊʘʢʞʝ ʩʢʫʩʳʚʘʶʪʩʷ ʤʦʣʦʜʳʝ 

ʥʝʦʜʨʝʚʝʩʥʝʚʰʠʝ ʧʦʙʝʛʠ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʠ ʩʦʩʥʳ ʩʠʙʠʨʩʢʦʡ, 

ʧʦʚʨʝʞʜʝʥʠʷʤ ʧʦʜʚʝʨʛʘʝʪʩʷ ʜʘʞʝ ʪʘʢʦʡ ʢʦʣʶʯʠʡ ʢʫʩʪʘʨʥʠʢ, ʢʘʢ ʨʦʟʘ ʠʛʣʠʩʪʘʷ, 

ʭʦʪʷ ʦʪʤʝʯʝʥʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳ, ʪ.ʢ. ʦʙʲʝʜʘʶʪʩʷ ʪʦʣʴʢʦ ʤʦʣʦʜʳʝ 

ʚʝʨʭʫʰʢʠ ʥʝʦʜʨʝʚʝʩʥʝʚʰʠʭ ʧʦʙʝʛʦʚ. ʀʟ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʙʦʣʝʝ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳ ʜʣʷ ʢʦʧʳʪʥʳʭ ʟʣʘʢʠ, ʦʩʦʢʠ, ʢʠʧʨʝʡʥʳʝ, ʙʦʙʦʚʳʝ, ʟʘʪʝʤ 

ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʣʶʪʠʢʦʚʳʭ (ʘʢʦʥʠʪ (Acon²tum septentrion§le Koelle), 

ʢʫʧʘʣʴʥʠʮʘ (Tr·llius asi§ticus L.), ʚʘʩʠʣʠʩʪʥʠʢʠ (Thal²ctrum sp.)) ʠ ʧʦʜʤʘʨʝʥʥʠʢ 

ʩʝʚʝʨʥʳʡ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʝʜʘʥʠʷ ʠ ʚʠʜʳ ʧʨʝʜʧʦʯʠʪʘʝʤʳʭ ʨʘʩʪʝʥʠʡ ʟʘʚʠʩʷʪ 

ʦʪ ʚʠʜʘ ʠ ʯʠʩʣʝʥʥʦʩʪʠ ʢʦʧʳʪʥʳʭ, ʦʙʠʪʘʶʱʠʭ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. 
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ɺ ʨʘʙʦʪʝ ʧʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʣʶʢʚʳ ʙʦʣʦʪʥʦʡ, 

ʧʨʦʠʟʨʘʩʪʘʶʱʝʡ ʥʘ ʩʬʘʛʥʦʚʳʭ ʙʦʣʦʪʘʭ ʇʨʠʙʘʡʢʘʣʴʷ. ʆʧʠʩʳʚʘʶʪʩʷ ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ 

ʫʨʦʞʘʝʚ, ʜʝʣʘʝʪʩʷ ʦʮʝʥʢʘ ʧʣʦʱʘʜʝʡ ʙʦʣʦʪ ʩ ʧʨʦʠʟʨʘʩʪʘʥʠʝʤ ʥʘ ʥʠʭ ʢʣʶʢʚʳ, ʚʳʷʚʣʷʝʪʩʷ 

ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʫʨʦʞʘʝʚ ʵʪʦʛʦ ʚʠʜʘ. ʅʘʠʙʦʣʝʝ 
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ʉʚʷʪʦʡ ʅʦʩ. ʂʣʶʢʚʝʥʥʠʢʠ ʇʨʠʙʘʡʢʘʣʴʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʫʥʠʢʘʣʴʥʦʝ ʧʨʠʨʦʜʥʦʝ ʷʚʣʝʥʠʝ ʥʘ 

ʋʯʘʩʪʢʝ ɺʩʝʤʠʨʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʥʘʩʣʝʜʠʷ ʠ ʟʘʩʣʫʞʠʚʘʶʪ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ. ʅʝʦʙʭʦʜʠʤʦ 

ʟʘʧʨʝʪʠʪʴ ʟʜʝʩʴ ʢʦʤʤʝʨʯʝʩʢʫʶ ʟʘʛʦʪʦʚʢʫ ʷʛʦʜ ʢʣʶʢʚʳ ʠ ʩʜʘʯʫ ʚ ʘʨʝʥʜʫ ʢʣʶʢʚʝʥʥʠʢʦʚ 
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BIOLOGICAL AND OPERATIONAL STOCKS OF THE CRANBERRY OXYCOCCUS 

PALUSTRIS IN MARSH ECOSYSTEMS OF PRIBAIKALYE  

N.A. Kononov, V.N. Molozhnikov 

Irkutsk State Academy of Agriculture, Irkutsk, Russia 

 

The description of features of distribution of a cranberry is provided in work marsh, growing 

on bogs of Pribaikalye. Methods of definition of crops are described, the assessment of the areas of 

bogs with growth on them of a cranberry becomes, biological and operational possibility of crops of 

this look comes to light. The most productive and extensive grounds of cranberry territories are 

located on an isthmus of Svyatoy Nos Peninsula. To cranberry territories of Pribaykalye present the 

unique natural phenomenon on the Site of the World natural heritage and deserve special attention. 

It is necessary to forbid here commercial preparation of berries of a cranberry and leasing of 

cranberry territories to businessmen. 

Key words: Cranberry, bog, productivity, Pribaikalye.  

 

ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ 

ʢʣʶʢʚʳ (500-900 ʢʛ/ʛʘ) ʦʪʤʝʯʝʥʳ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʦʤʠ, ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ (110-623 

ʢʛ/ʛʘ) ʫʨʦʞʘʡʥʦʩʪʴ ʚ ɸʨʭʘʥʛʝʣʴʩʢʦʡ, ʂʠʨʦʚʩʢʦʡ, ɺʦʣʦʛʦʜʩʢʦʡ, ʂʦʩʪʨʦʤʩʢʦʡ, 

ʗʨʦʩʣʘʚʩʢʦʡ, ʊʚʝʨʩʢʦʡ, ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʷʭ [12]. ʅʝ ʤʘʣʦ, ʥʘʫʯʥʳʭ 

ʪʨʫʜʦʚ ʧʦʩʚʷʱʝʥʦ ʙʦʣʦʪʘʤ ʨʝʩʧʫʙʣʠʢʠ ʂʘʨʝʣʠʷ [1, 2, 11, 13], ʥʘ ʢʦʪʦʨʳʭ 

ʫʨʦʞʘʡʥʦʩʪʴ ʢʣʶʢʚʳ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʚʘʨʴʠʨʫʝʪ ʦʪ 10 ʜʦ 1700 ʢʛ/ʛʘ.  

ʂʣʶʢʚʘ ʙʦʣʦʪʥʘʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʧʠʱʝʚʳʤ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʤ 

ʧʨʦʜʫʢʪʦʤ, ʢʦʪʦʨʳʡ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʩʪʥʳʤ ʥʘʩʝʣʝʥʠʝʤ, ʘ ʚ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʠ ʙʠʟʥʝʩʦʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʩʠʣʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʙʦʣʦʪʥʳʝ ʵʢʦʩʠʩʪʝʤʳ 

ʩʙʦʨʱʠʢʘʤʠ ʷʛʦʜ ʢʣʶʢʚʳ ʧʦʩʣʝʜʥʠʝ ʙʳʩʪʨʦ ʜʝʛʨʘʜʠʨʫʶʪ, ʯʪʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ 

ʩʦʩʪʦʷʥʠʠ ʢʣʶʢʚʝʥʥʠʢʦʚ, ʩʥʠʞʘʷ ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. ʋʞʝ 

ʩʝʛʦʜʥʷ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʦ ʧʦʩʪʨʘʜʘʣʠ ʢʣʶʢʚʝʥʥʠʢʠ ʙʣʠʟʢʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʢ 

ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʠ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʘʤ. ʂʘʢʦʚʘ ʩʫʜʴʙʘ ʵʪʦʛʦ ʨʝʩʫʨʩʘ ʥʘ 

ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ? ʉʢʦʣʴʢʦ ʤʦʛʫʪ ʜʘʪʴ ʷʛʦʜʥʠʢʠ ʢʣʶʢʚʳ ʧʦ ʩʚʦʝʡ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʠʨʦʜʝ ʠ ʩʢʦʣʴʢʦ ʦʪ ʵʪʦʛʦ ʨʝʟʝʨʚʘ ʤʦʞʥʦ ʠʟʳʤʘʪʴ ʯʝʣʦʚʝʢʦʤ? 

ʕʪʦ ʥʝ ʧʨʘʟʜʥʳʝ ʚʦʧʨʦʩʳ, ʧʦʩʢʦʣʴʢʫ ʢʣʶʢʚʘ ʙʦʣʦʪʥʘʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʚ ʩʪʨʫʢʪʫʨʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ɹʘʡʢʘʣʴʩʢʦʛʦ ʋʯʘʩʪʢʘ 

ɺʩʝʤʠʨʥʦʛʦ ʥʘʩʣʝʜʠʷ.  

ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ʆʙʱʠʡ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʢʣʶʢʚʝʥʥʦ-ʤʦʭʦʚʳʭ ʙʦʣʦʪ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʀʟ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʦʙʰʠʨʥʳʝ ʧʦ ʧʣʦʱʘʜʠ ʤʘʩʩʠʚʳ 

ʢʣʶʢʚʝʥʥʠʢʦʚ ʧʨʠʫʨʦʯʝʥʳ ʢ ʚʦʩʪʦʯʥʳʤ ʫʯʘʩʪʢʘʤ ʧʦʙʝʨʝʞʴʷ ʦʟʝʨʘ ɹʘʡʢʘʣ [8]. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʦʥʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʜʨʝʚʥʠʭ ʦʟʝʨʥʳʭ ʪʝʨʨʘʩʘʭ. ʅʘʠʙʦʣʝʝ 

ʠʟʚʝʩʪʥʳʝ ʠʟ ʥʠʭ: ʇʘʥʴʢʦʚʩʢʠʝ ʙʦʣʦʪʘ, ɹʦʷʨʩʢʠʝ ʙʦʣʦʪʘ, ʙʦʣʦʪʘ ʧʝʨʝʰʝʡʢʘ 

ʧʦʣʫʦʩʪʨʦʚʘ ʉʚʷʪʦʡ ʅʦʩ ʠ ʢʣʶʢʚʝʥʥʦ-ʩʬʘʛʥʦʚʳʝ ʙʦʣʦʪʘ ɸʥʛʘʨʦ-ʂʠʯʝʨʩʢʦʡ 

ʜʝʣʴʪʳ ʩ ʧʨʠʣʝʛʘʶʱʠʤʠ ʢ ʥʝʡ ʙʦʣʦʪʥʳʤʠ ʤʘʩʩʠʚʘʤʠ ʚ ʜʦʣʠʥʝ ʨʝʢ ʂʠʯʝʨʳ ʠ 

ɺʝʨʭʥʝʡ ɸʥʛʘʨʳ. ʄʝʞʜʫ ʵʪʠʤʠ ʦʩʥʦʚʥʳʤʠ ʤʘʩʩʠʚʘʤʠ ʠʤʝʶʪʩʷ ʙʦʣʝʝ ʤʝʣʢʠʝ 

ʫʯʘʩʪʢʠ ʙʦʣʦʪ ʩ ʧʨʦʠʟʨʘʩʪʘʥʠʝʤ ʢʣʶʢʚʳ. 
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ʈʠʩʫʥʦʢ 1 - ʆʩʥʦʚʥʳʝ ʤʘʩʩʠʚʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʢʣʶʢʚʳ Oxycoccus palustris ʚ ʇʨʠʙʘʡʢʘʣʴʝ 

I ï ʇʘʥʴʢʦʚʩʢʠʝ ʙʦʣʦʪʘ; II ï ɹʦʷʨʩʢʠʝ ʙʦʣʦʪʘ; III  ï ʙʦʣʦʪʘ ʧʝʨʝʰʝʡʢʘ ʧʦʣʫʦʩʪʨʦʚʘ ʉʚʷʪʦʡ 

ʅʦʩ; IV ï ɸʥʛʘʨʦ-ʂʠʯʝʨʩʢʠʝ ʙʦʣʦʪʘ. 

 

ʄʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʞʘʝʚ ʢʣʶʢʚʳ. ʆʩʥʦʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʠʟʫʯʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʢʣʶʢʚʝʥʥʠʢʦʚ ʧʨʦʚʝʜʝʥʳ ʥʘ ʧʝʨʝʰʝʡʢʝ ʧʦʣʫʦʩʪʨʦʚʘ 

ʉʚʷʪʦʡ ʅʦʩ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʦʩʥʦʚʥʦʤ ʧʦ ʤʝʪʦʜʠʢʝ ɺ.ʅ. ʉʫʢʘʯʝʚʘ 

(1928, 1964), ɻ.ɸ. ɽʣʠʥʦʡ (1975), ɺ.ʌ. ʖʜʠʥʦʡ ʠ ʜʨ.(1986), ʀ.ɻ.ʃʷʭʦʚʦʡ (1984). 

ʅʘ ʪʨʝʭ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʭ ʫʯʘʩʪʢʘʭ ʟʘʢʣʘʜʳʚʘʣʦʩʴ ʧʦ ʦʜʥʦʡ ʧʦʩʪʦʷʥʥʦʡ 

ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʢʝ ʨʘʟʤʝʨʦʤ 100 ʤ
2
, ʦʧʠʩʳʚʘʣʦʩʴ ʠʭ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʝ 

ʩʦʩʪʦʷʥʠʝ ʩ ʚʳʷʚʣʝʥʠʝʤ ʢʣʶʢʚʝʥʥʳʭ ʩʠʥʫʟʠʡ, ʢʘʨʪʠʨʦʚʘʥʠʝʤ ʠ 

ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝʤ. ɺʥʫʪʨʠ ʧʦʩʪʦʷʥʥʦʡ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ ʧʦ ʜʠʘʛʦʥʘʣʠ 

ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʧʣʦʱʘʜʢʠ ʨʘʟʤʝʨʦʤ 1 ʤ
2
 ʥʘ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʣʩʷ ʫʯʝʪ ʫʨʦʞʘʝʚ 

ʢʣʶʢʚʳ. ɺʩʝʛʦ ʙʳʣʦ ʟʘʣʦʞʝʥʦ 30 ʤʝʪʨʦʚʳʭ ʧʣʦʱʘʜʦʢ. ʉ ʵʪʠʭ ʧʣʦʱʘʜʦʢ ʚʩʝ 

ʷʛʦʜʳ ʩʦʙʠʨʘʣʠʩʴ, ʧʝʨʝʩʯʠʪʳʚʘʣʠʩʴ ʠ ʚʟʚʝʰʠʚʘʣʠʩʴ. ɿʘʪʝʤ ʩ ʫʯʝʪʦʤ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʣʶʢʚʳ ʚ ʨʘʟʣʠʯʥʳʭ ʙʠʦʪʦʧʘʭ ʧʝʨʝʰʝʡʢʘ 

ʧʦʣʫʦʩʪʨʦʚʘ ʜʘʥʥʳʝ ʫʨʦʞʘʝʚ ʵʢʩʪʨʘʧʦʣʠʨʦʚʘʣʠʩʴ ʠ ʚ ʠʪʦʛʝ, ʚʳʯʠʩʣʷʣʩʷ 

ʫʨʦʞʘʡ ʷʛʦʜ ʥʘ ʚʩʝʤ ʤʘʩʩʠʚʝ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʚʦʜʠʣʘʩʴ ʛʣʘʟʦʤʝʨʥʘʷ ʦʮʝʥʢʘ 

ʫʨʦʞʘʡʥʦʩʪʠ ʢʣʶʢʚʳ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ. ʅʘ ʜʨʫʛʠʭ 

ʙʦʣʦʪʥʳʭ ʤʘʩʩʠʚʘʭ ʫʨʦʞʘʡ ʢʣʶʢʚʳ ʦʧʨʝʜʝʣʷʣʩʷ ʛʣʘʟʦʤʝʨʥʦ ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʥʘʤʠ ʰʢʘʣʝ (ʪʘʙʣ. 1). ʇʣʦʱʘʜʴ ʙʦʣʦʪʥʳʭ ʤʘʩʩʠʚʦʚ (ʇʘʥʴʢʦʚʩʢʠʝ, ɹʦʷʨʩʢʠʝ ʠ 

ʜʨ.) ʫʩʪʘʥʘʚʣʠʚʘʣʘʩʴ ʧʦ ʜʘʥʥʳʤ ʠʥʪʝʨʥʝʪ ʠ ʣʠʪʝʨʘʪʫʨʥʳʤ ʠʩʪʦʯʥʠʢʘʤ [3, 7], 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʧʘʩʳ ʢʣʶʢʚʳ ʦʧʨʝʜʝʣʷʣʠʩʴ ʛʣʘʟʦʤʝʨʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʊʘʙʣʠʮʳ 1 ʠ ʨʘʩʯʝʪʥʳʭ ʜʘʥʥʳʭ [2]. 
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ʊʘʙʣʠʮʘ 1 ï ʐʢʘʣʘ ʛʣʘʟʦʤʝʨʥʦʡ ʦʮʝʥʢʠ ʫʨʦʞʘʝʚ ʢʣʶʢʚʳ Oxycoccus palustris ʚ 

ʵʢʦʩʠʩʪʝʤʘʭ ʢʣʶʢʚʝʥʥʦ-ʤʦʭʦʚʳʭ ʤʘʩʩʠʚʘʭ ʇʨʠʙʘʡʢʘʣʴʷ 
 

ɻʣʘʟʦʤʝʨʥʘʷ ʦʮʝʥʢʘ ɹʘʣʣ 
ʋʨʦʞʘʡ ʢʣʶʢʚʳ, ʢʛ/ʛʘ 

ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʡ 

1. ʅʠʟʢʠʡ ʫʨʦʞʘʡ. ɺʩʪʨʝʯʘʶʪʩʷ ʝʜʠʥʠʯʥʳʝ 

ʷʛʦʜʳ I 10-20 1-10 

2. ʉʨʝʜʥʠʡ ʫʨʦʞʘʡ. ʗʛʦʜʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʧʦ ʙʦʣʦʪʥʦʤʫ ʤʘʩʩʠʚʫ ʥʝʨʘʚʥʦʤʝʨʥʦ. ɼʦ 

ʧʦʣʦʚʠʥʳ ʷʛʦʜʥʠʢʘ ʠʤʝʝʪ ʥʠʟʢʠʡ ʫʨʦʞʘʡ  

II  50-100 25-50 

3. ʍʦʨʦʰʠʡ ʫʨʦʞʘʡ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ 

ʷʛʦʜʥʠʢʘ ʧʣʦʜʦʥʦʩʠʪ. ʗʛʦʜʳ ʚʩʪʨʝʯʘʶʪʩʷ 

ʙʦʣʝʝ, ʤʝʥʝʝ ʨʘʚʥʦʤʝʨʥʦ ʧʦ ʚʩʝ ʧʣʦʱʘʜʠ 
III  200-300 100-150 

 

ʇʨʠʤʝʯʘʥʠʝ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʥʝʝ ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʪʘʙʣʠʮʝʡ ʜʣʷ ʧʝʨʝʰʝʡʢʘ 

ʧʦʣʫʦʩʪʨʦʚʘ ʉʚʷʪʦʡ ʅʦʩ [4], ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʣʝʥʘ ʥʘ ʦʩʥʦʚʝ ʬʘʢʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʩʦʙʨʘʥʥʳʭ ʥʘ ʧʦʩʪʦʷʥʥʳʭ ʧʣʦʱʘʜʷʭ, ʚ ʥʘʩʪʦʷʱʝʡ ʪʘʙʣʠʮʝ ʫʙʨʘʥʳ ʜʚʘ ʧʦʢʘʟʘʪʝʣʷ ï ʧʦʣʥʳʡ 

ʥʝʫʨʦʞʘʡ ʠ ʚʳʩʦʢʠʡ ʫʨʦʞʘʡ. 
 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʇʦʣʫʯʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ 

ʧʦʟʚʦʣʷʶʪ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʤʠʢʨʦʛʨʫʧʧʠʨʦʚʢʠ ʢʣʶʢʚʳ (ʚʳʜʝʣʘ-ʘʨʝʘʣʳ) ʥʘ 

ʩʬʘʛʥʦʚʳʭ ʙʦʣʦʪʘʭ ʟʘʩʝʣʷʶʪ ʠʭ ʤʘʩʩʠʚʳ ʥʝʨʘʚʥʦʤʝʨʥʦ. ʉʝʛʦʜʥʷ, ʥʘʤ ʧʦʢʘ ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠʭ ʛʨʘʥʠʮʳ, ʧʦʵʪʦʤʫ ʜʘʝʪʩʷ 

ʣʠʰʴ ʛʣʘʟʦʤʝʨʥʘʷ ʦʮʝʥʢʘ ʪʘʢʠʭ ʚʳʜʝʣʦʚ. ɺ ʧʨʝʜʝʣʘʭ ʦʪʜʝʣʴʥʳʭ ʙʠʦʪʦʧʘʭ 

ʪʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʫʨʦʞʘʝʚ ʢʣʶʢʚʳ: ʦʪ 15 ʜʦ 1000 ʢʛ/ʛʘ. 

ʅʝʦʜʠʥʘʢʦʚʦ ʧʣʦʜʦʥʦʩʠʪ ʢʣʶʢʚʘ ʥʘ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʫʯʘʩʪʢʘʭ ʠ ʚ ʨʘʟʥʳʝ ʛʦʜʳ. 

ʋʯʠʪʳʚʘʷ ʵʪʠ ʬʘʢʪʦʨʳ, ʤʳ ʧʨʝʜʩʪʘʚʣʷʝʤ ʪʘʙʣʠʮʫ 2, ʢʦʪʦʨʘʷ ʦʪʨʘʞʘʝʪ ʩʨʝʜʥʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠ ʧʨʦʤʳʩʣʦʚʦʡ (ʧʨʦʤʳʩʣʦʚʦ-ʜʦʩʪʫʧʥʦʡ) 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʣʶʢʚʳ. 
 

ʊʘʙʣʠʮʘ 2 - ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʧʘʩʳ ʢʣʶʢʚʳ Oxycoccus palustris ʚ 

ʙʦʣʦʪʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ ʇʨʠʙʘʡʢʘʣʴʷ 
 

 ̄
ʅʘʟʚʘʥʠʝ ʢʣʶʢʚʝʥʥʦ - ʤʦʭʦʚʳʭ ʙʦʣʦʪʥʳʭ 

ʤʘʩʩʠʚʦʚ 

ʇʣʦʱʘʜʴ, ʪʳʩ. ʛʘ ɿʘʧʘʩ ʷʛʦʜ, ʪʦʥ. 

ʢʣʶʢʚʝʥ-

ʥʳʭ ʙʦʣʦʪ
 
ʛ̫ʦʜʦ-

ʥʦʩʥʘʷ 

ʙʠʦʣʦʛʠ- 

ʯʝʩʢʠʡ  

ʢɻʩʧʣʫʘʪʘ-

ʮʠʦʥʥʳʡ 

1 ʇʘʥʴʢʦʚʩʢʠʝ ʙʦʣʦʪʘ ʩ ʧʨʠʣʝʛʘʶʱʠʤʠ 

ʫʯʘʩʪʢʘʤʠ 

2.0 0.8 60 32 

2 ɹʦʷʨʩʢʠʝ ʙʦʣʦʪʘ ʩ ʧʨʠʣʝʛʘʶʱʠʤʠ ʫʯʘʩʪʢʘʤʠ 2.0 0.8 60 32 

3 ɹʦʣʦʪʘ ʧʝʨʝʰʝʡʢʘ ʉʚʷʪʦʡ ʅʦʩ ʩ 

ʧʨʠʣʝʛʘʶʱʠʤʠ ʫʯʘʩʪʢʘʤʠ 

14.0 4.2 315 168 

4 ʂʠʯʝʨʦ-ɺʝʨʭʥʝʘʥʛʘʨʩʢʠʝ ʙʦʣʦʪʘ ʩ 

ʧʨʠʣʝʛʘʶʱʠʤʠ ʫʯʘʩʪʢʘʤʠ 

1.6  0.48 36 19.2 

5 ɺʩʝʛʦ: 17.6 6.28 471 251,2 

 

ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʪʘʙʣʠʮʳ 2 ʥʘʤʠ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʜʣʷ 

ʚʩʝʭ ʢʣʶʢʚʝʥʥʠʢʦʚ ʇʨʠʙʘʡʢʘʣʴʷ ʚʟʷʪ ʩʨʝʜʥʠʡ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʫʨʦʞʘʡ ʚ 

ʨʘʟʤʝʨʝ 75 ʢʛ/ʛʘ, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʡ ʫʨʦʞʘʡ ï 40 ʢʛ/ʛʘ. ʄʦʞʥʦ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʦʟʝʨʦ ɹʘʡʢʘʣ ʦʢʘʟʳʚʘʝʪ ʧʦʯʪʠ ʦʜʠʥʘʢʦʚʦʝ ʦʭʣʘʞʜʘʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʧʨʠʙʨʝʞʥʳʡ ʢʣʠʤʘʪ, ʯʪʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʫʨʦʞʘʷʭ ʢʣʶʢʚʳ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʡ ʚ 
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ʟʦʥʝ ʝʛʦ ʚʣʠʷʥʠʷ ʥʘ ʙʝʨʝʛʘʭ ʶʞʥʦʡ ʠ ʩʨʝʜʥʝʡ ʚʧʘʜʠʥ. ʃʠʰʴ ʥʘ ʦʪʜʝʣʴʥʳʭ 

ʫʯʘʩʪʢʘʭ ʂʠʯʝʨʦ-ɺʝʨʭʥʝʘʥʛʘʨʩʢʦʡ ʜʝʣʴʪʳ, ʫʜʘʣʝʥʥʳʭ ʦʪ ʦʟʝʨʘ, ʧʨʦʷʚʣʷʝʪʩʷ 

ʟʘʚʠʩʠʤʦʩʪʴ ʚ ʩʥʠʞʝʥʠʠ ʫʨʦʞʘʝʚ ʢʣʶʢʚʳ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʝʝ ʩʝʚʝʨʥʳʤ 

ʤʝʩʪʦʧʨʦʠʟʨʘʩʪʘʥʠʝʤ. 

ɺ ʪʘʙʣʠʮʝ 2 ʧʦʢʘʟʘʥʳ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʝ ʮʠʬʨʳ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʦʩʥʦʚʥʳʭ ʢʣʶʢʚʝʥʥʳʭ ʤʘʩʩʠʚʦʚ, ʘ ʪʘʢʞʝ ʦʙʱʠʝ 

ʟʘʧʘʩʳ ʢʣʶʢʚʳ ʥʘ ɹʘʡʢʘʣʴʩʢʦʤ ʋʯʘʩʪʢʝ ɺʩʝʤʠʨʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʥʘʩʣʝʜʠʷ. ɺ 

ʵʪʦʤ ʨʝʛʠʦʥʝ ʟʘʧʘʩʳ ʢʣʶʢʚʳ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ 471 ʪʦʥʥʫ ʧʦ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ 251 ʪʦʥʥʫ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ. 

ɺʳʚʦʜʳ. ʂʣʶʢʚʝʥʥʠʢʠ ʇʨʠʙʘʡʢʘʣʴʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʫʥʠʢʘʣʴʥʦʝ 

ʧʨʠʨʦʜʥʦʝ ʷʚʣʝʥʠʝ ʥʘ ʋʯʘʩʪʢʝ ɺʩʝʤʠʨʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʥʘʩʣʝʜʠʷ ʠ 

ʟʘʩʣʫʞʠʚʘʶʪ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ. ʅʝʦʙʭʦʜʠʤʦ ʟʘʧʨʝʪʠʪʴ ʟʜʝʩʴ ʢʦʤʤʝʨʯʝʩʢʫʶ 

ʟʘʛʦʪʦʚʢʫ ʷʛʦʜ ʢʣʶʢʚʳ ʠ ʩʜʘʯʫ ʚ ʘʨʝʥʜʫ ʢʣʶʢʚʝʥʥʠʢʦʚ ʢʦʤʤʝʨʩʘʥʪʘʤ. 

ɼʣʷ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ ʚʳʜʝʣʠʪʴ ʦʪʜʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʩ ʨʝʛʣʘʤʝʥʪʘʮʠʝʡ ʧʦ 

ʪʝʭʥʠʢʝ ʩʙʦʨʦʚ ʠ ʩʨʦʢʘʤʠ ʩʙʦʨʦʚ ʷʛʦʜ. ʇʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʨʘʩʯʝʪʘʤ ʦʙʱʠʝ 

ʟʘʧʘʩʳ ʷʛʦʜ ʢʣʶʢʚʳ ʚ ʇʨʠʙʘʡʢʘʣʴʝ ʩʦʩʪʘʚʣʷʶʪ 250-470 ʪʦʥʥ, ʯʪʦ ʟʘʤʝʪʥʦ 

ʥʠʞʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʴʶ ʠ ʜʨʫʛʠʤʠ ʩʫʙʲʝʢʪʘʤʠ ʈʌ 

ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ [5].  

ʅʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʝ ʠ ʦʙʰʠʨʥʳʝ ʫʛʦʜʴʷ ʢʣʶʢʚʝʥʥʠʢʦʚ ʨʘʩʧʦʣʦʞʝʥʳ 

ʥʘ ʧʝʨʝʰʝʡʢʝ ʧʦʣʫʦʩʪʨʦʚʘ ʉʚʷʪʦʡ ʅʦʩ. ʆʥʠ ʪʨʝʙʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʚʥʠʤʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ, 

ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʦʜʠʥ ʠʟ ʮʝʥʥʝʡʰʠʭ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʨʝʛʠʦʥʘ. 
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ʀʨʢʫʪʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ, ʛ. ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ  
 

ʇʨʝʜʣʦʞʝʥ ʘʣʛʦʨʠʪʤ ʨʘʟʨʘʙʦʪʢʠ ʦʧʪʠʤʘʣʴʥʦʡ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 
ʦʭʦʪʧʨʝʜʧʨʠʷʪʠʷ ʧʦ ʢʨʠʪʝʨʠʶ ʤʠʥʠʤʘʣʴʥʳʡ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ. ʅʘ ʧʨʠʤʝʨʝ 
ʦʭʦʪʥʠʯʴʝʛʦ ʭʦʟʷʡʩʪʚʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 3 ʪʘʙʣʠʮʳ, ʚʭʦʜʷʱʠʝ ʚ ʤʦʜʝʣʴ: ʪʘʙʣʠʮʘ ʧʦ 
ʦʧʪʠʤʘʣʴʥʦʤʫ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʶ, ʧʦ ʫʤʝʨʝʥʥʦʤʫ ʩʥʠʞʝʥʠʶ ʫʱʝʨʙʘ ʠ ʧʦ ʩʫʱʝʩʪʚʝʥʥʦʤʫ 
ʩʥʠʞʝʥʠʶ ʫʱʝʨʙʘ. ʇʨʝʜʣʦʞʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʨʝʘʣʴʥʳʝ 
ʥʘʧʨʘʚʣʝʥʠʷ ʨʦʩʪʘ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʭʦʪʧʨʝʜʧʨʠʷʪʠʷ. ɻʣʘʚʥʳʤʠ ʠʟ 
ʥʠʭ ʷʚʣʷʶʪʩʷ: ʩʦʢʨʘʱʝʥʠʝ ʪʝʥʝʚʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʙʨʘʢʦʥʴʝʨʩʪʚʘ, ʫʩʠʣʝʥʠʝ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ 
ʨʘʙʦʪʳ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʦʭʦʪʥʠʯʴʝʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʣʠʢʚʠʜʘʮʠʷ ʥʝʵʬʬʝʢʪʠʚʥʳʭ 
ʧʨʝʜʧʨʠ̫ ʪʠʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʭʦʪʥʠʯʴʝ ʭʦʟʷʡʩʪʚʦ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʨʠʪʝʨʠʡ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ.  

 

DEVELOPMENT THE OPTIMISING MODEL OF HUNTING PRODUCTION 

INTERPRISE COMPANY  
A.A. Kuznetsov 
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Irkutsk State Academy of Agriculture, Irkutsk, Russia 

 

The algorithm of development of optimum ekologo-economic model of hunting production 
company by criteria of the minimum of environmetal-economic damage is offered.  As an example 
of hunting production company economy 3 tables entering into model are analysed:  the table on 
optimum environmental management, on moderate decrease in damage and on essential decrease in 
damage.  The offered algorithm of modeling of hunting production company allows to reveal the 
real directions of growth of environmental-economic efficiency.  Main from them are:  reduction of 
shadow economy and poaching, strengthening of nature protection work, improvement of the 
hunting legislation, liquidation of the inefficient enterprises.  

Key words: hunting economy, production efficiency, criterion of efficiency of environmental 
management. 

 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʧʨʠʤʝʨʝ ʦʭʦʪʧʨʝʜʧʨʠʷʪʠʷ 

ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʫʯʝʪʦʤ ʠʟʚʝʩʪʥʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ [1-4]. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʤʦʜʝʣʠ ʦʙʱʝʩʪʚʝʥʥʦʡ (ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ) ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ 
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ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʝʛʦ ʦʪʯʝʪʳ ʠ ʥʘʰʠ ʵʢʩʧʝʨʪʥʳʝ ʦʮʝʥʢʠ. ʌʘʢʪʠʯʝʩʢʠʡ ʢʨʠʪʝʨʠʡ 

ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʪʝʣʷ ʩʦʩʪʘʚʠʣ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʚʝʣʠʯʠʥʫ - ʤʠʥʫʩ 

418 ʪʳʩ. ʨʫʙ. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ (ʫʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ) ʧʨʠ 

ʫʢʘʟʘʥʥʳʭ ʚ ʤʦʜʝʣʠ ʧʦʢʘʟʘʪʝʣʷʭ ʩʦʩʪʘʚʠʣʘ 41 %. ʂʘʢ ʚʠʜʠʤ, ʩ ʧʦʟʠʮʠʡ 

ʦʙʱʝʩʪʚʘ ʟʚʝʨʦʧʨʦʤʭʦʟ ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʝʵʬʬʝʢʪʠʚʥʦ, ʘ 

ʧʨʠʙʳʣʴʥʦʩʪʴ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʩʚʝʨʭʥʦʨʤʘʪʠʚʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʠʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ (ʪʘʙʣ. 1). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʶ ʥʝʦʙʭʦʜʠʤʦ ʫʤʝʥʴʰʘʪʴ ʣʠʙʦ ʟʘʪʨʘʪʳ, ʣʠʙʦ ʫʱʝʨʙ 

(ʪʝʥʝʚʦʡ ʨʳʥʦʢ ʠ ʙʨʘʢʦʥʴʝʨʩʪʚʦ). ʆʜʥʘʢʦ ʫʤʝʥʴʰʠʪʴ ʟʘʪʨʘʪʳ (ʩʝʙʝʩʪʦʠʤʦʩʪʴ) 

ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʨʝʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ. ʇʦʵʪʦʤʫ ʜʘʣʴʥʝʡʰʠʝ ʨʘʩʯʝʪʳ 

ʦʩʥʦʚʘʥʳ ʥʘ ʩʥʠʞʝʥʠʠ ʚʝʣʠʯʠʥʳ ʫʱʝʨʙʘ. 
 

ʊʘʙʣʠʮʘ 1 ï ʄʦʜʝʣʴ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʂʘʯʫʛʩʢʦʛʦ ʆʍ ʧʦ ʩʦʩʪʦʷʥʠʶ 

ʥʘ 2009 ʛ., ʪʳʩ. ʨʫʙʣʝʡ 

 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʨʘʩʯʝʪʳ (ʪʘʙʣ. 2), ʩʥʠʞʝʥʠʝ ʫʱʝʨʙʘ ʥʘ 10-25 % ʧʦ ʚʘʞʥʳʤ 

ʚʠʜʘʤ ʧʨʦʜʫʢʮʠʠ ʥʝ ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʢʨʠʪʝʨʠʡ 

ʆʪʨʘʩʣʴ 

ʊʦʚʘʨ-

ʥʘʷ 

ʧʨʦʜʫʢ-

ʮʠʷ 

ʇʨʦ- 

ʮʝʥʪ 

ʟʘʪʨʘʪ 

ʇʨʦʮʝʥʪ 

ʫʱʝʨʙʘ 

(ʪʝʥʝʚʦʡ 

ʨʳʥʦʢ) 

ʉʝʙʝ-

ʩʪʦʠ-

ʤʦʩʪʴ 

ɺʳʨʫʯ-

ʢʘ 

ʇʨʠ- 

ʙʳʣʴ 

ʕʢʦʣʦʛʦ-

ʵʢʦʥʦʤʠ-

ʯʝʩʢʠʡ 

ʫʱʝʨʙ 

ʂʨʠʪʝʨʠʡ 

ʵʬʬʝʢʪʠʚ- 

ʥʦʩʪʠ ʧʨʠʨʦʜʦ-

ʧʦʣʴʟʦʚʘʥʠʷ 

ɼʨʦʚʘ 1500 20 10 300 1350 1050 150 900 

ʇʫʰʥʠʥʘ 

ʦʭʦʪʥʠʯʴʷ 
2500 90 50 2250 2250 0 1250 -1250 

ʄʷʩʦ ʜʠʢʠʭ 

ʞʠʚʦʪʥʳʭ 
500 80 50 400 450 50 250 -200 

ɹʦʨʦʚʘʷ ʜʠʯʴ 2.5 70 30 1.75 2.25 0.5 0.75 -0.25 

ɺʦʜʦʧʣʘʚʘʶʱʘʷ 

ʜʠʯʴ 
2.5 70 30 1.75 2.25 0.5 0.75 -0.25 

ʉʪʨʫʷ ʢʘʙʘʨʛʠ 20 50 70 10 18 8 14 -6 

ʄʝʜʚʝʞʴʷ ʞʝʣʯʴ 10 50 70 5 9 4 7 -3 

ʇʘʥʪʳ ʠʟʶʙʨʷ 5 40 80 2 4.5 2.5 4 -1.5 

ʂʘʤʫʩ ʣʦʩʷ, 

ʠʟʶʙʨʷ 
8 30 50 2.4 7.2 4.8 4 0.8 

ʆʭʦʪʥʠʯʠʡ 

ʪʫʨʠʟʤ 
10 50 10 5 9 4 1 3 

ʗʛʦʜʘ ʩʚʝʞʘʷ 50 40 10 20 45 25 5 20 

ɻʨʠʙʳ ʩʦʣʸʥʳʝ 2,5 50 10 1.25 2.25 1 0.25 0.75 

ʏʝʨʝʤʰʘ 

ʩʚʝʞʘʷ 
0 50 10 0 0 0 0 0 

ʆʨʝʭʠ ʢʝʜʨʦʚʳʝ 5 70 30 3.5 4.5 1 1.5 -0.5 

ʉʦʢ ʙʝʨʸʟʦʚʳʡ 6 30 5 1.8 5.4 3.6 0.3 3.3 

ʃʶʙʠʪʝʣʴʩʢʦʝ 

ʨʳʙʦʣʦʚʩʪʚʦ 
2 40 10 0.8 1,8 1 0.2 0.8 

ɼʦʭʦʜʳ ʦʪ 

ʚʟʥʦʩʦʚ 
90 25 5 22.5 81 58.5 4.5 54 

ʕʢʦʣʦʛʠʯʝʩʢʠʡ 

ʪʫʨʠʟʤ 
200 50 10 100 180 80 20 60 

ʀʪʦʛʦ 4913.5 - - 3127.75 4422.15 1294.4 1713.25 -418.85 
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ʵʬʬʝʢʪʠʚʥʦʩʪʠ (ʰʘʛ 1). ʇʦʪʨʝʙʦʚʘʣʦʩʴ ʙʦʣʝʝ ʤʘʩʰʪʘʙʥʦʝ ʩʥʠʞʝʥʠʝ ʫʱʝʨʙʘ ʧʦ 

ʚʩʝʤ ʚʠʜʘʤ ʧʨʦʜʫʢʮʠʠ, ʰʘʛ 2 (ʪʘʙʣ. 3).  
 

ʊʘʙʣʠʮʘ 2 ï ʄʦʜʝʣʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʰʘʛ 1 - ʫʤʝʨʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʫʱʝʨʙʘ 

 

ʆʪʨʘʩʣʴ 

ʊʦʚʘʨ- 

ʥʘʷ 

ʧʨʦʜʫʢ-

ʮʠʷ 

ʇʨʦ- 

ʮʝʥʪ 

ʟʘʪʨʘʪ 

ʇʨʦʮʝʥʪ 

ʫʱʝʨʙʘ 

(ʪʝʥʝʚʦʡ 

ʨʳʥʦʢ) 

ʉʝʙʝ- 

ʩʪʦʠ- 

ʤʦʩʪʴ 

ɺʳʨʫʯ- 

ʢʘ 

ʇʨʠ- 

ʙʳʣʴ 

ʕʢʦʣʦʛʦ- 

ʵʢʦʥʦʤʠ- 

ʯʝʩʢʠʡ  

ʫʱʝʨʙ 

ʂʨʠʪʝʨʠʡ 

ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ 

ʧʨʠʨʦʜʦ-

ʧʦʣʴʟʦʚʘ-

ʥʠʷ 

ɼʨʦʚʘ 1500 20 10 300 1350 1050 150 900 

ʇʫʰʥʠʥʘ 

ʦʭʦʪʥʠʯʴʷ 
2500 90 40 2250 2250 0 1000 -1000 

ʄʷʩʦ ʜʠʢʠʭ 

ʞʠʚʦʪʥʳʭ 
500 80 40 400 450 50 200 -150 

ɹʦʨʦʚʘʷ ʜʠʯʴ 2.5 70 30 1.75 2.25 0.5 0.75 -0.25 

ɺʦʜʦʧʣʘʚʘʶʱʘʷ 

ʜʠʯʴ 
2,5 70 30 1.75 2,25 0.5 0.75 -0.25 

ʉʪʨʫʷ ʢʘʙʘʨʛʠ 20 50 50 10 18 8 10 -2 

ʄʝʜʚʝʞʴʷ ʞʝʣʯʴ 10 50 50 5 9 4 5 -1 

ʇʘʥʪʳ ʠʟʶʙʨʷ 5 40 50 2 4.5 2.5 2.5 0 

ʂʘʤʫʩ ʣʦʩʷ, 

ʠʟʶʙʨʷ 
8 30 30 2.4 7.2 4.8 2.4 2.4 

ʆʭʦʪʥʠʯʠʡ 

ʪʫʨʠʟʤ 
10 50 10 5 9 4 1 3 

ʗʛʦʜʘ ʩʚʝʞʘʷ 50 40 10 20 45 25 5 20 

ɻʨʠʙʳ ʩʦʣʸʥʳʝ 2.5 50 10 1.25 2.25 1 0.25 0.75 

ʏʝʨʝʤʰʘ ʩʚʝʞʘʷ 0 50 10 0 0 0 0 0 

ʆʨʝʭʠ ʢʝʜʨʦʚʳʝ 5 70 30 3.5 4,5 1 1.5 -0.5 

ʉʦʢ ʙʝʨʸʟʦʚʳʡ 6 30 5 1.8 5.4 3.6 0.3 3.3 

ʃʶʙʠʪʝʣʴʩʢʦʝ 

ʨʳʙʦʣʦʚʩʪʚʦ 
2 40 10 0.8 1.8 1 0.2 0.8 

ɼʦʭʦʜʳ ʦʪ 

ʚʟʥʦʩʦʚ 
90 25 5 22.5 81 58.5 4.5 54 

ʕʢʦʣʦʛʠʯʝʩʢʠʡ 

ʪʫʨʠʟʤ 
200 50 10 100 180 80 20 60 

ʀʪʦʛʦ 4913.5 - - 3127.75 4422.15 1294.4 1404.15 -109.75 

 

ʇʨʠ ʫʢʘʟʘʥʥʳʭ ʚ ʤʦʜʝʣʠ ʧʘʨʘʤʝʪʨʘʭ ʫʤʝʥʴʰʝʥʠʝ ʚʝʣʠʯʠʥʳ ʫʱʝʨʙʘ 

ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʥʘ 0,3 ʤʣʥ. ʨʫʙ. ʚ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ. ʇʨʠ ʵʪʦʤ 

ʦʪʤʝʪʠʤ ʥʘʣʠʯʠʝ ʧʦʩʪʦʷʥʥʦ ʚʳʩʦʢʦʡ ʚʝʣʠʯʠʥʳ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʨʠ ʚʩʝʭ 

ʚʘʨʠʘʥʪʘʭ ʨʘʩʯʝʪʦʚ (+41%).  

ʇʨʝʜʣʦʞʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʨʝʘʣʴʥʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʨʦʩʪʘ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʦʭʦʪʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ɻʣʘʚʥʳʤʠ ʠʟ 

ʥʠʭ ʩʯʠʪʘʝʤ ʩʦʢʨʘʱʝʥʠʝ ʪʝʥʝʚʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʙʨʘʢʦʥʴʝʨʩʪʚʘ, ʫʩʠʣʝʥʠʝ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʨʘʙʦʪʳ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʦʭʦʪʥʠʯʴʝʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, 
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ʣʠʢʚʠʜʘʮʠʶ ʥʝʵʬʬʝʢʪʠʚʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ.  
 

ʊʘʙʣʠʮʘ 3 ï ʄʦʜʝʣʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʰʘʛ 2 - ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʫʱʝʨʙʘ 

 

ʆʪʨʘʩʣʴ ʊʦʚʘʨ-

ʥʘʷ 

ʧʨʦʜʫʢ-

ʮʠʷ 

ʇʨʦ- 

ʮʝʥʪ 

ʟʘʪʨʘʪ 

ʇʨʦʮʝʥʪ  

ʫʱʝʨʙʘ  

(ʪʝʥʝʚʦʡ  

ʨʳʥʦʢ) 

ʉʝʙʝʩʪʦ-

ʠʤʦʩʪʴ 

ɺ -r

ʨʫʯʢʘ 

ʇʨʠ-

ʙʳʣʴ 

ʕʢʦʣʦʛʦ-

ʵʢʦʥʦʤʠ- 

ʯʝʩʢʠʡ  

ʫʱʝʨʙ 

ʂʨʠʪʝʨʠʡ 

ʬɻʬʝʢʪʠʚ- 

ʥʦʩʪʠ ʧʨʠʨʦ-

ʜʦʧʦʣʴʟʦ- 

ʚʘʥʠʷ 

ɼʨʦʚʘ 1500 20 5 300 1350 1050 75 975 

ʇʫʰʥʠʥʘ 

ʦʭʦʪʥʠʯʴʷ 

2500 90 30 2250 2250 0 750 -750 

ʄʷʩʦ ʜʠʢʠʭ 

ʞʠʚʦʪʥʳʭ 

500 80 30 400 450 50 150 -100 

ɹʦʨʦʚʘʷ 

ʜʠʯʴ 

2.5 70 30 1.75 2.25 0.5 0.75 -0.25 

ɺʦʜʦʧʣʘʚʘ-

ʶʱʘʷ ʜʠʯʴ 

2.5 70 30 1.75 2.25 0.5 0.75 -0.25 

ʉʪʨʫʷ 

ʢʘʙʘʨʛʠ 

20 50 30 10 18 8 6 2 

ʄʝʜʚʝʞʴʷ 

ʞʝʣʯʴ 

10 50 30 5 9 4 3 1 

ʇʘʥʪʳ 

ʠʟʶʙʨʷ 

5 40 30 2 4.5 2.5 1.5 1 

ʂʘʤʫʩ ʣʦʩʷ, 

ʠʟʶʙʨʷ 

8 30 30 2.4 7.2 4.8 2.4 2.4 

ʆʭʦʪʥʠʯʠʡ 

ʪʫʨʠʟʤ 

10 50 0 5 9 4 0 4 

ʗʛʦʜʘ 

ʩʚʝʞʘʷ 

50 40 5 20 45 25 2.5 22.5 

ɻʨʠʙʳ 

ʩʦʣʸʥʳʝ 

2.5 50 5 1.25 2.25 1 0.125 0.875 

ʏʝʨʝʤʰʘ 

ʩʚʝʞʘʷ 

0 50 5 0 0 0 0 0 

ʆʨʝʭʠ 

ʢʝʜʨʦʚʳʝ 

5 70 5 3.5 4.5 1 0.25 0.75 

ʉʦʢ 

ʙʝʨʸʟʦʚʳʡ 

6 30 5 1.8 5.4 3.6 0.3 3.3 

ʃʶʙʠʪʝʣʴ-

ʩʢʦʝ ʨʳʙʦ-

ʣʦʚʩʪʚʦ 

2 40 10 0.8 1.8 1 0.2 0.8 

ɼʦʭʦʜʳ ʦʪ 

ʚʟʥʦʩʦʚ 

90 25 5 22.5 81 58.5 4.5 54 

ʕʢʦʣʦʛʠʯʝʩ

ʢʠʡ ʪʫʨʠʟʤ 

200 50 0 100 180 80 0 80 

ʀʪʦʛʦ 4913.5 - - 3127.75 4422.

15 

1294

.4 

997.28 297.125 

 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʂʘʤʙʘʣʠʥ ɺ.ʉ. ʄʝʪʦʜʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʦʧʪʠʤʘʣʴʥʦʛʦ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ / ɺ.ʉ. 

ʂʘʤʙʘʣʠʥ // ʃʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ, ˉ 2 ï ʄʦʩʢʚʘ: ʠʟʜ-ʚʦ ɺʆ çɸʛʨʦʧʨʦʤʠʟʜʘʪè, 1989 ï 64ʩ.  



31 
 

2. ʂʘʤʙʘʣʠʥ ɺ.ʉ. ɺʦʧʨʦʩʳ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʧʨʠʤʝʨʝ ʣʝʩʥʳʭ 

ʨʝʩʫʨʩʦʚ / ɺ.ʉ. ʂʘʤʙʘʣʠʥ // ɺʦʧʨʦʩʳ ʵʢʦʥʦʤʠʢʠ, 1988, ˉ 4. ï ʉ. 97-101.  
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ʆʨʛʘʥʠʟʘʮʠʠ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʫʜʝʣʷʝʪʩʷ ʚʩʝ ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʨʝʢʨʝʘʮʠʦʥʥʦʝ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ ʩʚʷʟʘʥʦ ʩ ʨʘʩʪʫʱʝʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ. ʉ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʧʦʧʫʣʷʨʥʦʩʪʴ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʩʚʷʟʘʥʘ ʦʙʦʩʪʨʝʥʠʝʤ ʧʨʦʪʠʚʦʨʝʯʠʡ ʤʝʞʜʫ 

ʟʘʜʘʯʘʤʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ - 

ʜʝʛʨʘʜʘʮʠʝʡ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʨʷʜʘ ʜʨʫʛʠʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʥʝʛʘʪʠʚʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ 

ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʦʢʘʟʳʚʘʝʤʳʝ ʥʘ ʵʢʦʩʠʩʪʝʤʳ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ 

çʊʫʥʢʠʥʩʢʠʡè. ʇʨʠ ʵʪʦʤ  ʚʳʷʚʣʝʥʳ ʬʘʢʪʦʨʳ ʠ ʫʩʣʦʚʠʷ, ʚʳʟʳʚʘʶʱʠʝ ʢʘʢʠʝ-ʣʠʙʦ ʠʟʤʝʥʝʥʠʷ 

ʚ ʵʢʦʩʠʩʪʝʤʘʭ ʩ ʧʦʩʣʝʜʫʶʱʠʤʠ ʤʝʨʦʧʨʠʷʪʠʷʤʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʥʠʞʝʥʠʝ ʪʫʨʠʩʪʩʢʦ-

ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʜʘʚʣʝʥʠʷ. 

 ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʢʨʝʘʮʠʦʥʥʦʝ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ, ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ 

çʊʫʥʢʠʥʩʢʠʡè, ʪʫʨʠʟʤ, ʵʢʦʩʠʩʪʝʤʘ, ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ. 
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ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʪ.ʝ. ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʙʣʘʛ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ 

ʣʝʯʝʥʠʷ, ʦʪʜʳʭʘ, ʪʫʨʠʟʤʘ, ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ, ʵʩʪʝʪʠʯʝʩʢʠʭ ʠ 

ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ. ʆʨʛʘʥʠʟʘʮʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʠʨʦʜʥʳʭ ʙʦʛʘʪʩʪʚ, ʚ ʮʝʣʷʭ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ 

ʯʝʣʦʚʝʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʨʝʢʨʝʘʮʠʦʥʥʦʝ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ. ɺ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʨʝʢʨʝʘʮʠʦʥʥʦʝ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠ ʩʝʨʴʝʟʥʳʤʠ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʜʣʷ ʵʢʦʩʠʩʪʝʤ. ʆʩʥʦʚʥʦʡ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ 

ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʝʤʢʦʩʪʴ, ʢʦʪʦʨʘʷ ʪʝʦʨʝʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʨʦʛʦʤ ʥʘʛʨʫʟʢʠ 

ʥʘ ʵʢʦʩʠʩʪʝʤʳ, ʚʳʰʝ ʵʪʦʛʦ ʧʦʨʦʛʘ, ʨʝʩʫʨʩʳ ʣʠʙʦ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʷʶʪʩʷ ʚ 

ʩʪʦʨʦʥʫ ʤʝʥʴʰʝʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ, ʣʠʙʦ ʜʝʛʨʘʜʠʨʫʶʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʤʘʩʩʦʚʳʡ ʪʫʨʠʟʤ ʩʪʘʚʠʪ ʧʨʘʢʪʠʯʝʩʢʫʶ ʠ ʥʘʫʯʥʫʶ ʧʨʦʙʣʝʤʫ ʫʚʷʟʢʠ ʦʭʨʘʥʳ 

ʧʨʠʨʦʜʳ ʩ ʧʨʠʥʮʠʧʦʤ ʦʙʱʝʜʦʩʪʫʧʥʦʩʪʠ ʮʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ. 

ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʧʨʠʨʦʜʥʦʤ ʨʝʢʨʝʘʮʠʦʥʥʦʤ ʧʦʪʝʥʮʠʘʣʝ ʠʤʝʶʪ ʦʩʦʙʦ 

ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ (ʜʘʣʝʝ ʆʆʇʊ). ʉ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ  

ʨʝʞʠʤʘ ʠ ʩʪʘʪʫʩʘ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʥʠʭ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ 

ʚʳʜʝʣʷʶʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʠʨʦʜʥʳʝ ʟʘʧʦʚʝʜʥʠʢʠ ʠ ʟʘʢʘʟʥʠʢʠ; 

ʥʘʮʠʦʥʘʣʴʥʳʝ ʠ ʧʨʠʨʦʜʥʳʝ ʧʘʨʢʠ; ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʝ ʤʝʩʪʥʦʩʪʠ ʠ 

ʢʫʨʦʨʪʳ. ʈʝʢʨʝʘʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʆʆʇʊ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠ ʧʦʜʯʠʥʝʥʥʳʝ ʝʝ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʤ ʬʫʥʢʮʠʷʤ. ʈʘʟʚʠʪʠʝ ʚ 

ʥʠʭ ʪʫʨʠʩʪʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʧʨʠ ʧʨʠʦʨʠʪʝʪʥʦʤ ʫʯʝʪʝ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ, ʠ ʫʨʦʚʥʝ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ 

ʪʫʨʠʩʪʦʚ, ʦʧʨʝʜʝʣʷʝʤʳʭ ʠʤʝʥʥʦ ʵʪʠʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ.  

ʅʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ  çʊʫʥʢʠʥʩʢʠʡè (ʅʇʊ)  ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʧʦʧʫʣʷʨʥʳʭ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʨʘʡʦʥʦʚ ʶʛʦ-ʟʘʧʘʜʥʦʛʦ ʇʨʠʙʘʡʢʘʣʴʷ. ʉʦʯʝʪʘʥʠʝ 

ʩʨʝʜʥʝʛʦʨʠʡ ʩ ʥʠʟʤʝʥʥʦʩʪʷʤʠ ʠ ʢʦʪʣʦʚʠʥʘʤʠ, ʦʢʨʫʞʝʥʥʳʭ ʛʦʨʥʳʤʠ 

ʣʘʥʜʰʘʬʪʘʤʠ ʠʟʜʘʚʥʘ ʧʨʠʚʣʝʢʘʣʠ ʩʶʜʘ ʣʶʙʠʪʝʣʝʡ ʧʨʠʨʦʜʳ, ʪʫʨʠʩʪʦʚ, 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ɿʜʝʩʴ ʚʩʝ ʝʱʝ ʧʨʝʦʙʣʘʜʘʶʪ ʤʘʣʦ ʟʘʪʨʦʥʫʪʳʝ ʯʝʣʦʚʝʢʦʤ 

ʝʩʪʝʩʪʚʝʥʥʳʝ ʣʘʥʜʰʘʬʪʳ [5]. 

ɺ ʥʘʮʠʦʥʘʣʴʥʦʤ ʧʘʨʢʝ çʊʫʥʢʠʥʩʢʠʡè ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʦʥʳ, ʛʜʝ ʨʘʟʨʝʰʝʥʘ ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ: 

1) ʟʦʥʘ ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʘʷ, ʚ ʥʝʝ ʚʭʦʜʠʪ ʜʚʘ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ 

ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʘʨʢʘ ï ʩʘʥʠʪʘʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ 

ʦʙʲʝʜʠʥʝʥʠʷ ʚʩʝʨʦʩʩʠʡʩʢʦʛʦ ʟʥʘʯʝʥʠʷ çɸʨʰʘʥè ʠ ʚʦʜʦʣʝʯʝʙʥʠʮʳ ʩʘʥʘʪʦʨʥʦʛʦ 

ʪʠʧʘ çʅʠʣʦʚʘ ʇʫʩʪʳʥʴè. ʈʝʞʠʤ ʨʘʙʦʪʳ ï ʟʘʢʘʟʥʦʡ. 

2) ʟʦʥʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʩʝʪʠʪʝʣʝʡ, ʢ ʵʪʦʡ ʟʦʥʝ ʦʪʥʦʩʠʪʩʷ  ʪʝʨʨʠʪʦʨʠʷ 
ʨʘʟʤʝʱʝʥʠʷ ʛʣʘʚʥʦʛʦ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʮʝʥʪʨʘ ʅʇʊ ï ʍʦʥʛʦʨ-ʋʫʣʘ ʠ ʩʝʤʠ 

ʜʨʫʛʠʭ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʮʝʥʪʨʦʚ: ʐʫʣʫʪʳ, ɿʫʥ-ʄʫʨʠʥʦ, ʊʨʦʝʣʠʩʪʢʘ, ɸʨʰʘʥ, 

ɽʥʛʦʨʛʘ, ɹʫʨʭʘʥ-ɹʘʙʵʡ, ʄʦʥʜʳ. ɺ ʟʦʥʝ ʨʘʟʤʝʱʘʶʪʩʷ ʦʙʲʝʢʪʳ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ, ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ, ʢʫʣʴʪʫʨʥʦ-ʙʳʪʦʚʦʛʦ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʠ ʞʠʣʠʱʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʆʪʩʶʜʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʫʢʦʚʦʜʩʪʚʦ ʨʝʢʨʝʘʮʠʦʥʥʦʡ, 

ʥʘʫʯʥʦʡ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʧʘʨʢʘ. ʈʝʞʠʤ ʦʭʨʘʥʳ ʟʘʢʘʟʥʦʡ. ɿʜʝʩʴ 

ʧʦʩʝʪʠʪʝʣʠ ʧʣʘʪʷʪ ʟʘ ʚʩʝ ʚʠʜʳ ʫʩʣʫʛ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʅʇʊ.  

3) ʟʦʥʘ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʪʫʨʠʟʤʘ ʠ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʵʪʘ 
ʟʦʥʘ ʚʳʜʝʣʷʝʪʩʷ ʚʜʦʣʴ ʦʩʥʦʚʥʳʭ ʪʨʘʩʩ ʪʫʨʠʩʪʩʢʠʭ ʤʘʨʰʨʫʪʦʚ ʠ ʚ ʨʘʡʦʥʘʭ 
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ʨʘʩʧʦʣʦʞʝʥʠʷ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʭ ʚ ʧʦʟʥʘʚʘʪʝʣʴʥʦʤ ʦʪʥʦʰʝʥʠʠ ʠ ʥʘʠʙʦʣʝʝ 

ʧʦʧʫʣʷʨʥʳʭ ʫ ʧʦʩʝʪʠʪʝʣʝʡ ʧʘʨʢʘ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. ʇʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʩʚʝʱʝʥʠʷ ʠ ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ ʫʥʠʢʘʣʴʥʳʤʠ 

ʧʨʠʨʦʜʥʳʤʠ ʠ ʧʨʠʨʦʜʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʤʠ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʷʤʠ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ [2]. 

ɺʩʷ ʦʩʪʘʣʴʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʧʘʨʢʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʊʫʥʢʠʥʩʢʠʤ ʛʦʨʥʦ-ʪʘʝʞʥʳʤ ʧʨʠʨʦʜʥʳʤ ʢʦʤʧʣʝʢʩʦʤ. ʅʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʪʫʨʠʟʤ ʩ ʦʩʤʦʪʨʦʤ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʭ 

ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʝʡ ʧʘʨʢʘ, ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʦʝ 

ʧʨʦʩʚʝʱʝʥʠʝ ʧʦʩʝʪʠʪʝʣʝʡ ʠ ʠʭ ʘʢʪʠʚʥʳʡ ʦʪʜʳʭ. ɿʜʝʩʴ ʞʝ ʧʨʦʚʦʜʷʪʩʷ ʦʭʦʪʘ ʠ 

ʨʳʙʥʘʷ ʣʦʚʣʷ ʜʣʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʯʠʩʣʝʥʥʦʡ ʥʘʟʝʤʥʦʡ ʬʘʫʥʳ ʠ 

ʨʳʙ, ʘ ʪʘʢ ʞʝ ʚ ʩʧʦʨʪʠʚʥʳʭ ʠ ʣʶʙʠʪʝʣʴʩʢʠʭ ʮʝʣʷʭ. ʈʝʞʠʤ ʦʭʨʘʥʳ ʟʘʢʘʟʥʦʡ, ʩ 

ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʯʠʩʣʘ ʧʦʩʝʪʠʪʝʣʝʡ ʠ ʠʭ ʨʘʟʤʝʱʝʥʠʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʟʦʥʳ. 
 

ʊʘʙʣʠʮʘ  ï ʂʦʣʠʯʝʩʪʚʦ ʧʦʩʝʪʠʪʝʣʝʡ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ çʊʫʥʢʠʥʩʢʠʡè, ʣʝʪʥʠʡ 

ʧʝʨʠʦʜ 
 

 ̄ ɻʦʜʘ ʂʦʣʠʯʝʩʪʚʦ ʧʦʩʝʪʠʪʝʣʝʡ, ʯʝʣ 
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2 2008 35074 

3 2009 39169 

4 2010 49190 
 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʪʘʙʣʠʮʳ, ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʧʦʪʦʢ ʪʫʨʠʩʪʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʧʘʨʢʘ ʚʦʟʨʘʩʪʘʝʪ, ʚʤʝʩʪʝ ʩ ʪʝʤ ʠ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʵʢʦʩʠʩʪʝʤʳ [1]. 

ʄʘʩʩʦʚʳʡ ʣʝʪʥʠʡ ʧʨʠʪʦʢ ʦʪʜʳʭʘʶʱʠʭ ʧʨʠʚʦʜʠʪ ʢ ʧʨʝʚʳʰʝʥʠʶ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʜʦʧʫʩʪʠʤʳʭ ʥʦʨʤ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʦʜʠʪ ʢ ʢʨʠʪʠʯʝʩʢʦʤʫ 

ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʠ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ ʵʢʦʩʠʩʪʝʤ. 

ʉʠʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʦʢʘʟʳʚʘʝʪ ʘʚʪʦʪʨʘʥʩʧʦʨʪ  

ʦʪʜʳʭʘʶʱʠʭ.  ɹʝʩʧʦʨʷʜʦʯʥʘʷ ʧʘʨʢʦʚʢʘ ʠ ʩʲʝʟʜʳ ʚ ʤʝʩʪʘʭ, ʥʝ ʦʪʚʝʜʝʥʥʳʭ ʧʦʜ 

ʩʪʦʷʥʢʠ, ʧʨʠʚʦʜʠʪ ʢ ʫʥʠʯʪʦʞʝʥʠʶ ʥʝ ʪʦʣʴʢʦ ʪʨʘʚʷʥʦʛʦ ʧʦʢʨʦʚʘ, ʥʦ ʠ 

ʛʫʤʫʩʦʚʦʛʦ ʩʣʦʷ, ʢʦʪʦʨʳʡ çʚʳʙʠʚʘʝʪʩʷ ʠ ʧʨʠʪʘʧʪʳʚʘʝʪʩʷè ʢʦʣʝʩʘʤʠ ʤʘʰʠʥ. ʊʘʢ 

ʞʝ ʥʝʦʨʛʘʥʠʟʦʚʘʥʥʳʝ ʘʚʪʦʩʪʦʷʥʢʠ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚʳ, 

ʚʦʟʜʫʰʥʦʡ ʠ ʚʦʜʥʦʡ ʩʨʝʜ. ʂʨʦʤʝ ʵʪʦʛʦ, ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʤʫʩʦʨ, ʦʩʪʘʚʣʝʥʥʳʡ 

ʪʫʨʠʩʪʘʤʠ. ʅʘʙʣʶʜʘʶʪʩʷ  ʥʝʦʛʦʨʦʞʝʥʥʳʝ ʤʫʩʦʨʦʩʙʦʨʥʳʝ ʧʣʦʱʘʜʢʠ ï ʠʩʪʦʯʥʠʢ 

ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʠʣʝʛʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ,  ʟʘʤʫʩʦʨʠʚʘʥʠʝ ʤʝʩʪ ʦʪʜʳʭʘ,  ʥʝʭʚʘʪʢʘ 

ʤʝʩʪ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ 

ʩʘʤʦʩʪʨʦʝʥʥʳʤʠ ʠ ʥʝʦʙʦʨʫʜʦʚʘʥʥʳʤʠ ʪʫʘʣʝʪʘʤʠ [1]. 

ʇʦ ʚʠʥʝ ʪʫʨʠʩʪʦʚ ʨʝʟʢʦ ʫʯʘʩʪʠʣʠʩʴ ʩʣʫʯʘʠ ʣʝʩʦʥʘʨʫʰʝʥʠʡ (ʥʘ ʜʨʦʚʘ 

ʚʘʣʷʪʩʷ ʜʝʨʝʚʴʷ ʚʙʣʠʟʠ ʙʝʨʝʛʦʚ, ʘ ʪʘʢ ʞʝ ʫʯʘʩʪʠʣʠʩʴ ʣʝʩʥʳʝ ʧʦʞʘʨʳ). ʅʘʠʙʦʣʝʝ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʢʦʩʠʩʪʝʤʳ ʦʢʘʟʳʚʘʶʪ ʢʦʩʪʨʠʱʘ, ʦʩʪʘʶʱʠʝʩʷ ʧʦ 

ʙʝʨʝʛʘʤ ʚʦʜʦʝʤʦʚ, ʚ ʤʝʩʪʘʭ ʤʘʩʩʦʚʦʛʦ ʦʪʜʳʭʘ ʣʶʜʝʡ, ʚ ʟʦʥʘʭ 

ʥʝʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʪʫʨʠʟʤʘ. ʅʘ ʤʝʩʪʝ ʢʦʩʪʨʠʱ ʦʙʨʘʟʫʶʪʩʷ ʜʦʣʛʦ ʥʝ 

ʟʘʨʘʩʪʘʶʱʠʝ ʯʝʨʥʳʝ ʧʣʝʰʠʥʳ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦʪʦʤʫ, ʯʪʦ ʧʣʦʜʦʨʦʜʥʳʡ 
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ʛʫʤʫʩʦʚʳʡ ʩʣʦʡ ʧʦʯʚʳ ʦʪ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʳʛʦʨʘʝʪ. ʀ ʧʨʦʡʜʝʪ ʤʥʦʛʦ ʣʝʪ, 

ʧʨʝʞʜʝ ʯʝʤ ʥʘ ʩʪʘʨʦʤ ʢʦʩʪʨʠʱʝ ʦʙʨʘʟʫʝʪʩʷ ʥʦʚʳʡ ʧʣʦʜʦʨʦʜʥʳʡ ʩʣʦʡ. ʋʯʝʥʳʝ 

ʧʦʜʩʯʠʪʘʣʠ, ʯʪʦ ʧʝʨʚʳʝ ʣʠʰʘʡʥʠʢʠ ʧʦʩʝʣʷʶʪʩʷ ʥʘ ʢʦʩʪʨʠʱʝ ʯʝʨʝʟ 2-3 ʛʦʜʘ, 

ʧʝʨʚʳʝ ʨʘʩʪʝʥʠʷ ʧʦʷʚʣʷʶʪʩʷ ʥʘ ʢʦʩʪʨʠʱʝ ʪʦʣʴʢʦ ʥʘ 4-5 ʛʦʜ, ʯʘʩʪʠʯʥʦʝ, ʨʝʜʢʦʝ 

ʧʦʢʨʳʪʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʧʨʦʠʩʭʦʜʠʪ ʥʘ 7-8 ʛʦʜ, ʠ ʧʦʣʥʦʩʪʴʶ ʢʦʩʪʨʠʱʝ 

ʟʘʨʘʩʪʘʝʪ ʣʠʰʴ ʯʝʨʝʟ 10-12 ʣʝʪ [3]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʢʨʝʘʮʠʦʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʨʢʘ ʧʨʠʚʦʜʠʪ ʢ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ (ʠʩʯʝʟʥʦʚʝʥʠʶ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʭ ʚʠʜʦʚ, 

ʚʩʝʣʝʥʠʶ ʤʝʥʝʝ ʫʷʟʚʠʤʳʭ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʚ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ ʣʫʛʦʚʳʭ 

ʚʠʜʦʚ), ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ (ʫʥʠʯʪʦʞʝʥʠʶ ʣʝʩʥʦʡ ʧʦʜʩʪʠʣʢʠ, 

ʫʤʝʥʴʰʝʥʠʶ ʤʦʱʥʦʩʪʠ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʫʧʣʦʪʥʝʥʠʶ) ʠ ʤʠʢʨʦʬʣʦʨʳ 

ʧʦʯʚ.  

ʅʝʨʝʜʢʦ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʪʫʨʠʟʤʘ ʩ ʵʢʦʣʦʛʠʝʡ ʧʨʠʦʨʠʪʝʪ ʦʪʜʘʝʪʩʷ 

ʵʢʦʥʦʤʠʢʝ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʧʨʦʙʣʝʤʳ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ 

ʜʦʣʞʥʳ ʨʝʰʘʪʴʩʷ ʧʦʩʣʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ [4]. ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʚʩʝ ʢʘʢ ʨʘʟ 

ʜʦʣʞʥʦ ʙʳʪʴ ʥʘʦʙʦʨʦʪ. ʊʫʨʠʩʪʦʚ ʧʨʠʚʣʝʢʘʶʪ ʠʤʝʥʥʦ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʝ 

ʨʝʛʠʦʥʳ, ʛʜʝ ʦʥʠ ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʧʦʣʥʦʮʝʥʥʳʡ ʟʜʦʨʦʚʳʡ ʦʪʜʳʭ ʠ ʵʩʪʝʪʠʯʝʩʢʠʝ 

ʚʧʝʯʘʪʣʝʥʠʷ ʦʪ ʦʙʱʝʥʠʷ ʩ ʧʨʠʨʦʜʦʡ. ɸ ʜʝʛʨʘʜʘʮʠʷ ʵʢʦʩʠʩʪʝʤ ʨʘʥʦ ʠʣʠ ʧʦʟʜʥʦ 

ʧʨʠʚʦʜʠʪ ʢ ʠʩʯʝʟʥʦʚʝʥʠʶ ʚ ʨʝʛʠʦʥʝ ʪʫʨʠʟʤʘ ʢʘʢ ʦʪʨʘʩʣʠ ʵʢʦʥʦʤʠʢʠ. 

ʇʨʠʚʣʝʢʘʪʝʣʴʥʳʡ ʣʘʥʜʰʘʬʪ, ʯʠʩʪʳʡ ʚʦʟʜʫʭ, ʥʝʟʘʛʨʷʟʥʝʥʥʘʷ ʚʦʜʘ ʚ ʚʦʜʦʝʤʘʭ, 

ʧʨʦʩʪʦʨʥʳʝ ʧʣʷʞʠ, ʦʙʠʣʠʝ ʣʝʩʦʥʘʩʘʞʜʝʥʠʡ - ʚʩʝ ʵʪʦ ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʮʝʥʥʦʩʪʠ. 

ʀ ʠʭ ʥʝʦʙʭʦʜʠʤʦ ʩʦʭʨʘʥʷʪʴ, ʫʩʪʘʥʘʚʣʠʚʘʷ ʧʨʝʜʝʣʳ ʥʘʛʨʫʟʦʢ, ʧʨʠ ʢʦʪʦʨʳʭ ʥʝ 

ʫʪʨʘʯʠʚʘʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʢ ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʶ, 

ʜʦʩʪʠʛʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʘʷ ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʪʝʨʨʠʪʦʨʠʡ ʩ 

ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʣʫʯʰʝʥʠʝʤ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʘ ʪʘʢʞʝ ʤʠʥʠʤʠʟʘʮʠʝʡ 

ʥʝʞʝʣʘʪʝʣʴʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʷʭ:  

1) ʠʟʫʯʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʠ ʨʘʟʚʠʪʠʠ 
ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠʨʦʜʥʳʭ ʠ ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ 

(ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʠ ʢʘʯʝʩʪʚʘ ʚʦʜ, ʩʪʝʧʝʥʴ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚʝʥʥʦ-

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʪ.ʧ.); 

2) ʥʘ ʦʩʥʦʚʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʨʦʚʝʜʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ 

ʦʮʝʥʢʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ (ʨʝʢʨʝʘʮʠʦʥʥʦʡ) ʥʘʛʨʫʟʢʠ ʚ ʮʝʣʦʤ ʜʣʷ ʚʩʝʡ ʵʢʦʩʠʩʪʝʤʳ.  

ɺ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʘʢʪʠʢʝ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʥʘʟʳʚʘʶʪ ʪʦʣʴʢʦ ʪʦʪ ʪʫʨʠʟʤ, 

ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʣʝʞʘʪ ʩʣʝʜʫʶʱʠʝ ʧʨʠʥʮʠʧʳ: 

1) ʥʝʠʩʪʦʱʠʪʝʣʴʥʦʝ, ʫʩʪʦʡʯʠʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ; 

2) ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʭʨʘʥʝʥʠʷ ʧʨʠʨʦʜʥʦʛʦ, ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʢʫʣʴʪʫʨʥʦʛʦ 
ʨʘʟʥʦʦʙʨʘʟʠʷ; 

3) ʪʱʘʪʝʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, ʠʥʪʝʛʨʘʮʠʷ 

ʵʢʦʪʫʨʠʟʤʘ ʚ ʧʣʘʥʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ; 

4) ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʩʝʪʠʪʝʣʝʡ, ʪʝʩʥʦ 
ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʦʨʛʘʥʠʟʘʮʠʡ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʬʠʣʷ, ʦʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ.  

ɼʣʷ ʢʦʥʪʨʦʣʷ ʥʘʜ ʩʦʭʨʘʥʝʥʠʝʤ ʧʨʠʨʦʜʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 
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ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʤʦʥʠʪʦʨʠʥʛʦʚʳʝ ʥʘʙʣʶʜʝʥʠʷ ʥʘ 

ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. ɺ ʦʩʥʦʚʫ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʳ ʤʦʥʠʪʦʨʠʥʛʘ 

ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʣʦʞʝʥʳ ʨʘʥʝʝ ʚʳʧʦʣʥʝʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ, ʧʦ ʢʦʪʦʨʳʤ 

ʥʘʢʦʧʣʝʥʳ ʥʘʠʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʝ, ʜʣʠʪʝʣʴʥʳʝ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʝ ʨʷʜʳ 

ʜʘʥʥʳʭ, ʦʪʨʘʞʘʶʱʠʝ ʩʦʩʪʦʷʥʠʝ ʦʩʥʦʚʥʳʭ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠʣʠ ʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ. ɼʦʣʞʥʘ ʦʧʨʝʜʝʣʷʪʴʩʷ ʠ ʩʦʟʜʘʚʘʪʴʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ 

ʤʦʥʠʪʦʨʠʥʛʘ: ʦʩʦʙʘʷ ʩʠʩʪʝʤʘ ʦʙʲʝʢʪʦʚ ʠ ʢʣʶʯʝʚʳʭ ʵʢʦʩʠʩʪʝʤ, ʥʘ ʢʦʪʦʨʳʭ 

ʩʦʙʩʪʚʝʥʥʦ ʠ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴʩʷ ʥʘʙʣʶʜʝʥʠʷ. ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ 

ʦʭʚʘʪʳʚʘʪʴ ʚʩʝ ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʦʙʲʝʢʪʦʚ ʠ ʵʢʦʩʠʩʪʝʤ ʪʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʧʦ 

ʢʦʪʦʨʦʡ ʧʨʦʣʦʞʝʥ ʤʘʨʰʨʫʪ. ʈʘʟʨʘʙʦʪʢʫ ʧʨʦʛʨʘʤʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʠ 

ʢʦʦʨʜʠʥʘʮʠʶ ʨʘʙʦʪ ʧʦ ʧʨʦʛʨʘʤʤʝ ʜʦʣʞʥʘ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʧʝʮʠʘʣʴʥʘʷ ʛʨʫʧʧʘ 

ʠʣʠ ʣʘʙʦʨʘʪʦʨʠʷ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. ʆʥʘ ʤʦʞʝʪ ʙʳʪʴ ʚ ʩʦʩʪʘʚʝ 

ʣʘʙʦʨʘʪʦʨʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠʣʠ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ 

ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʚ ʨʘʤʢʘʭ ʢʘʢ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ, ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ ʠʣʠ ʥʘʫʯʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ. ʆʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʳ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʜʦʣʞʥʘ ʙʳʪʴ ʝʛʦ ʪʝʩʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʩʦ ʚʩʝʤʠ ʚʠʜʘʤʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʜʦʣʞʝʥ 

ʦʧʠʨʘʪʴʩʷ ʥʘ ʜʘʥʥʳʝ ʵʢʦʣʦʛʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʚ ʟʘʜʘʯʠ ʢʦʪʦʨʦʛʦ 

ʚʭʦʜʷʪ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʠ ʠʟʫʯʝʥʠʷ ʛʝʥʦʬʦʥʜʘ ʨʝʜʢʠʭ ʠʩʯʝʟʘʶʱʠʭ ʚʠʜʦʚ 

ʬʣʦʨʳ ʠ ʬʘʫʥʳ, ʘ ʪʘʢ ʞʝ ʠʭ ʧʦʧʫʣʷʮʠʡ [3]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʳ ʜʦʣʞʥʳ ʩʦʚʝʨʰʝʥʥʦ ʯʝʪʢʦ ʦʧʨʝʜʝʣʠʪʴ ʪʦ, ʯʪʦ 

ʧʨʠʨʦʜʘ ʥʫʞʜʘʝʪʩʷ ʚ ʟʘʱʠʪʝ ʦʪ ʪʫʨʠʟʤʘ. ʄʥʦʛʠʝ ʥʘʨʫʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʘʚʥʦʚʝʩʠʷ ʨʘʩʧʦʟʥʘʶʪʩʷ ʩʣʠʰʢʦʤ ʧʦʟʜʥʦ. ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʥʝʦʙʨʘʪʠʤʳʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʨʫʰʝʥʠʷ ʵʢʦʩʠʩʪʝʤ ʧʨʠ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʪʫʨʠʩʪʩʢʠʭ ʮʝʣʷʭ ʥʝʨʝʜʢʦ ʧʨʠʚʦʜʠʪ ʢ ʠʭ ʦʪʤʠʨʘʥʠʶ. 

ʕʢʦʩʠʩʪʝʤʘ ʩʪʘʥʦʚʠʪʩʷ ʫʪʝʨʷʥʥʦʡ ʜʣʷ ʙʫʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ. ʊʫʨʠʩʪʳ, 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʦ ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʝ ʩʚʦʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ, ʩʪʘʚʷʪ 

ʠʭ ʚʳʰʝ ʜʦʣʛʦʚʨʝʤʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʙʦʛʘʪʩʪʚ. ʉʝʨʴʝʟʥʳʡ ʨʠʩʢ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʝ ʤʝʩʪʘ ʧʨʝʙʳʚʘʥʠʷ ʪʫʨʠʩʪʦʚ, ʛʜʝ ʦʪʩʫʪʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʘʷ ʠ 

ʩʦʟʜʘʥʘ ʥʝʧʦʜʭʦʜʷʱʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. 
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ʂʆʅʉɽʈɺʀʈʆɺɸʅʀʗ ʇɸʅʊʆɺ ʉɽɺɽʈʅʆɻʆ ʆʃɽʅʗ 
 

ʖ.ɺ. ʈʦʛʦʞʠʥ 

ʈʫʢʦʚʦʜʠʪʝʣʴ ï ʜ.ʙ.ʥ. ɺ.ɺ. ʈʦʛʦʞʠʥ 
 

ʗʢʫʪʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ, ʛ. ʗʢʫʪʩʢ, ʈʦʩʩʠʷ  

 

ʀʟʫʯʝʥʦ ʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʧʦ ʢʦʥʩʝʨʚʘʮʠʠ ʧʘʥʪʦʚ 

ʩʝʚʝʨʥʦʛʦ ʦʣʝʥʷ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʤʧʦʥʝʥʪʘ ʢʦʥʩʝʨʚʠʨʫʶʱʝʛʦ ʨʘʩʪʚʦʨʘ ʥʘʤʠ ʧʨʝʜʣʦʞʝʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ (ʵʪʘʥʦʣ, ʫʢʩʫʩʥʘʷ ʠ ʤʦʣʦʯʥʘʷ ʢʠʩʣʦʪʳ, ʜʠʵʪʠʣʦʚʳʡ 

ʵʬʠʨ, ʵʪʠʣʘʮʝʪʘʪ), ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦ ʬʠʟʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʤʝʪʦʜ ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʷ ʩʦʩʪʦʷʣ ʚ ʩʣʝʜʫʶʱʝʤ. ʉʚʝʞʝʩʨʝʟʘʥʥʳʝ ʠʣʠ ʩʚʝʞʝʤʦʨʦʞʝʥʥʳʝ 

ʧʘʥʪʳ ʦʣʝʥʷ ʩ ʢʦʞʥʦ-ʚʦʣʦʩʷʥʳʤ ʯʝʭʣʦʤ ʧʦʤʝʱʘʣʠ ʚ ʛʝʨʤʝʪʠʯʥʦ ʟʘʢʨʳʚʘʶʱʠʝʩʷ ʨʝʟʝʨʚʫʘʨʳ 

ʠʣʠ ʮʝʣʣʦʬʘʥʦʚʳʝ ʤʝʰʢʠ, ʢʫʜʘ ʧʫʪʝʤ ʨʘʩʧʳʣʝʥʠʷ ʧʦʜʘʚʘʣʘʩʴ ʢʦʥʩʝʨʚʠʨʫʶʱʘʷ ʩʤʝʩʴ, 

ʩʦʜʝʨʞʘʱʘʷ ʤʦʥʦ-, ʜʠ- ʠ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʳʝ ʨʘʩʪʚʦʨʳ. ʕʬʬʝʢʪ ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʷ ʦʮʝʥʠʚʘʣʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʧʦʷʚʣʝʥʠʷ ʧʣʝʩʝʥʠ, ʠʟʤʝʥʝʥʠʷ ʦʢʨʘʩʢʠ ʪʢʘʥʝʡ ʠ ʛʥʠʣʦʩʪʥʦʛʦ 

ʨʘʟʣʦʞʝʥʠʷ ʪʢʘʥʝʡ. ɺʳʩʦʢʠʤʠ ʢʦʥʩʝʨʚʠʨʫʶʱʠʤʠ ʢʘʯʝʩʪʚʘʤʠ ʦʙʣʘʜʘʣʠ ʜʠʵʪʠʣʦʚʳʡ ʵʬʠʨ ʠ 

ʵʪʠʣʘʮʝʪʘʪ, ʘ ʪʘʢʞʝ ʩʤʝʩʠ ʵʪʠʭ ʩʦʝʜʠʥʝʥʠʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʩʤʝʩʝʡ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʜʣʠʪʝʣʴʥʫʶ ʩʦʭʨʘʥʥʦʩʪʴ ʩʪʨʫʢʪʫʨʳ ʧʘʥʪʦʚ ʦʣʝʥʷ, ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʚʝɦ ʝʩʪʚ ʠ ʧʦʣʥʦʩʪʴʶ ʧʦʜʘʚʣʷʝʪ ʨʦʩʪ ʤʠʢʨʦʬʣʦʨʳ, ʧʨʦʮʝʩʩʳ ʛʥʠʝʥʠʷ ʚ ʪʝʯʝʥʠʝ 

ʚʩʝʛʦ ʩʨʦʢʘ ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʷ. ʆʜʥʘʢʦ ʩʘʤʳʤ ʜʣʠʪʝʣʴʥʳʤ ʢʦʥʩʝʨʚʠʨʫʶʱʠʤ ʵʬʬʝʢʪʦʤ 

ʦʙʣʘʜʘʣ ʵʪʠʣʘʮʝʪʘʪ, ʢʦʪʦʨʳʡ ʚ ʢʦʣʠʯʝʩʪʚʝ 50 ʣ ʥʘ 1 ʪʦʥʥʫ ʧʘʥʪʦʚ, ʩʧʦʩʦʙʝʥ ʙʳʣ ʦʙʝʩʧʝʯʠʪʴ 

ʠʭ ʩʦʭʨʘʥʥʦʩʪʴ ʚ ʪʝʯʝʥʠʝ 5-6 ʤʝʩʷʮʝʚ. ɹʦʣʝʝ ʥʠʟʢʠʡ ʢʦʥʩʝʨʚʠʨʫʶʱʠʡ ʵʬʬʝʢʪ ʧʨʦʷʚʠʣʩʷ ʫ 

ʜʠʵʪʠʣʦʚʦʛʦ ʵʬʠʨʘ, ʢʦʪʦʨʳʡ ʧʨʠ ʢʦʣʠʯʝʩʪʚʝ 100ʣ ʥʘ 1 ʪʦʥʥʫ ʧʘʥʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʣ ʠʭ 

ʩʦʭʨʘʥʥʦʩʪʴ ʚ ʪʝʯʝʥʠʝ 4-4,5 ʤʝʩʷʮʝʚ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʚʝʨʥʳʡ ʦʣʝʥʴ, ʨʦʛʘ, ʢʦʥʩʝʨʚʘʥʪʳ, ʵʪʘʥʦʣ, ʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ, 

ʵʪʠʣʘʮʝʪʘʪ, ʜʠʵʪʠʣʦʚʳʡ ʵʬʠʨ.  
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Action of various organic compounds on preservation horns a reindeer is studied. As a 

component of a preserving solution it is offered to use organic connections (ethanol, acetic and dairy 

acids, diethyl ether, ethylacetate), differing among themselves on physical properties. Specifically 

the method of conservation consisted in the following. Horns of a deer with a skin cover placed in 

tightly closed tanks or cellophane bags where by dispersion the preserving mixture containing 

mono-, two- and three componental solutions. Effect of conservation estimated depending on time 

of occurrence of a mould, variation of painting of fabrics and putrefactive decomposition of fabrics. 

High preserving qualities mixtures of these connections possessed diethyl ether and ethylacetate, as 

well. Use of the given mixtures provides long safety of structure horns a deer, the high content in 

them of biologically active substances and completely suppresses growth of microflora, processes of 

rotting during all timeframe of conservation. It is shown, that the most long-standing preserving 

effect possessed ethylacetate which in quantity 50 litre on 1000 kg of horns, was capable to provide 

their safety within 5-6 months. Lower preserving effect was showed at diethyl ether which at 

quantity 100 litre on 1000 kg of horns, provided their safety within 4-4,5 months.  

Key words: reindeer, horns, conservation, ethanol, acetic acid, ethylacetate, diethyl ether.  
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ʈʝʩʧʫʙʣʠʢʘ ʉʘʭʘ (ʗʢʫʪʠʷ) ʦʪʥʦʩʠʪʩʷ ʢ ʨʝʛʠʦʥʘʤ ʈʦʩʩʠʡʩʢʦʡ ʬʝʜʝʨʘʮʠʠ ʩ 

ʙʦʛʘʪʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. ʆʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʚ ʨʘʟʚʠʪʠʠ 

ʨʝʩʧʫʙʣʠʢʠ ʦʧʨʝʜʝʣʝʥʳ ʦʣʝʥʝʚʦʜʩʪʚʦ ʠ ʢʦʥʝʚʦʜʩʪʚʦ. ʆʣʝʥʝʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ 

ʪʨʘʜʠʮʠʦʥʥʳʤ ʧʨʦʤʳʩʣʦʤ ʙʦʣʴʰʠʥʩʪʚʘ ʤʘʣʦʯʠʩʣʝʥʥʳʭ ʥʘʨʦʜʦʚ ʉʝʚʝʨʘ [1].  

ʆʩʦʙʝʥʥʦ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʯʠʩʣʝʥʥʦʩʪʠ ʦʣʝʥʝʡ ʙʳʣʠ ʜʦʩʪʠʛʥʫʪʳ ʚ 

1981 ʛ., ʢʦʛʜʘ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʩʦʩʪʘʚʣʷʣʦ 380 ʪʳʩ. ʛʦʣʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʧʦʛʦʣʦʚʴʝ ʦʣʝʥʝʡ ʚ ʗʢʫʪʠʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 200 ʪʳʩ. ʛʦʣʦʚ.  

ʆʩʦʙʫʶ ʢʦʤʤʝʨʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʠʤʝʶʪ ʧʘʥʪʳ (ʥʝʦʢʦʩʪʝʥʝʚʰʠʝ ʨʦʛʘ) 

ʩʝʚʝʨʥʦʛʦ ʦʣʝʥʷ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ 

ʧʘʥʪʦʢʨʠʥʘ. ʇʘʥʪʳ ʩʝʚʝʨʥʦʛʦ ʦʣʝʥʷ ʷʚʣʷʶʪʩʷ ʵʢʩʧʦʨʪʠʨʫʝʤʳʤ ʧʨʦʜʫʢʪʦʤ, 

ʢʦʪʦʨʳʡ ʚʳʩʦʢʦ ʮʝʥʠʪʩʷ ʚ ʪʘʢʠʭ ʩʪʨʘʥʘʭ ʢʘʢ ʖʞʥʘʷ ʂʦʨʝʷ, ʂʠʪʘʡ, ʗʧʦʥʠʷ, 

ʉʐɸ ʠ ʜʨ. ʉʪʦʠʤʦʩʪʴ 1 ʢʛ ʩʫʭʠʭ ʧʘʥʪʦʚ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʦʪ 50 ʜʦ 250 

ʜʦʣʣʘʨʦʚ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʮʝʥʘ 1 ʢʛ ʧʘʥʪʦʚ ʧʝʨʚʦʛʦ ʩʦʨʪʘ ʤʦʞʝʪ ʜʦʭʦʜʠʪʴ 

ʜʦ 400 ʜʦʣʣʘʨʦʚ. ɿʘʛʦʪʦʚʢʫ ʧʘʥʪʦʚ ʧʨʦʠʟʚʦʜʷʪ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʤʘʷ ʠ ʜʦ 

ʢʦʥʮʘ ʠʶʥʷ. ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʜʫʢʪʘ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝʦʢʦʩʪʝʥʝʚʰʠʝ ʨʦʛʘ ʩʝʚʝʨʥʦʛʦ ʦʣʝʥʷ, 

ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʶʪ ʧʫʪʝʤ ʩʨʝʟʢʠ ʫ ʙʳʯʢʦʚ 2-ʭ ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ, ʪʨʝʪʴʷʢʦʚ, 

ʩʘʤʮʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʙʳʯʢʦʚ-ʢʘʩʪʨʘʪʦʚ ʠ ʚʘʞʝʥʦʢ [2].  

ʇʨʠ ʜʣʠʪʝʣʴʥʦʤ ʭʨʘʥʝʥʠʠ ʚ ʧʘʥʪʘʭ ʧʨʦʪʝʢʘʶʪ ʬʠʟʠʯʝʩʢʠʝ, ʭʠʤʠʯʝʩʢʠʝ, 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʶʱʠʝ ʥʘ 

ʠʭ ʢʘʯʝʩʪʚʦ [3]. ʄʥʦʛʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʧʨʦʜʫʮʠʨʫʶʪ 

ʪʦʢʩʠʥʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʚ ʧʘʥʪʘʭ, ʚʳʟʳʚʘʷ ʦʪʨʘʚʣʝʥʠʝ, ʠʥʦʛʜʘ ʩ 

ʣʝʪʘʣʴʥʳʤ ʠʩʭʦʜʦʤ ʜʣʷ ʠʩʧʦʣʴʟʫʶʱʠʭ ʵʪʠ ʧʨʦʜʫʢʪʳ. ɺʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʞʠʚʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʠʥʬʝʢʮʠʦʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ. ʇʦʵʪʦʤʫ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʧʘʥʪʦʚ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʤʝʪʦʜʳ ʢʦʥʩʝʨʚʘʮʠʠ, ʚ ʦʩʥʦʚʝ ʜʝʡʩʪʚʠʷ ʢʦʪʦʨʳʭ ʨʝʘʣʠʟʫʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʢʦʥʩʝʨʚʘʥʪʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʦʭʨʘʥʥʦʩʪʴ ʩʚʦʡʩʪʚ ʧʘʥʪʦʚ ʠ ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʫʶ 

ʮʝʥʥʦʩʪʴ.  

ʂʦʥʩʝʨʚʘʮʠʷ ʧʘʥʪʦʚ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʠʟʦʣʷʮʠʶ ʧʘʥʪʦʚ ʦʪ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ, ʩʧʦʩʦʙʩʪʚʫʷ ʫʥʠʯʪʦʞʝʥʠʶ ʚ ʥʠʭ ʙʘʢʪʝʨʠʡ ʠ ʩʧʦʨ, ʧʨʝʜʦʪʚʨʘʱʘʷ 

ʨʘʟʚʠʪʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʫʪʝʤ ʧʦʜʘʚʣʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʠʣʠ ʨʘʟʨʫʰʘʷ ʠʭ ʤʝʤʙʨʘʥʳ. ʂʨʦʤʝ ʪʦʛʦ, ʢʦʥʩʝʨʚʠʨʫʶʱʠʝ ʚʝʱʝʩʪʚʘ 

ʦʩʪʘʥʘʚʣʠʚʘʶʪ ʧʨʦʮʝʩʩʳ ʨʘʟʣʦʞʝʥʠʷ, ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʥʝʞʠʚʳʭ ʢʣʝʪʢʘʭ, ʘ 

ʪʘʢʞʝ ʧʦʥʠʞʘʷ ʘʢʪʠʚʥʦʩʪʴ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʞʠʚʳʭ ʢʣʝʪʢʘʭ.  

ʇʦʩʣʝ ʩʨʝʟʢʠ ʧʘʥʪʳ ʜʦʣʞʥʳ ʢʘʢ ʤʦʞʥʦ ʙʳʩʪʨʝʝ ʧʦʜʚʝʨʛʥʫʪʳ 

ʪʝʭʥʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʝ, ʩ ʮʝʣʴʶ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʥʠʭ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʵʪʦ ʥʝʚʦʟʤʦʞʥʦ 

ʩʨʘʟʫ ʩʜʝʣʘʪʴ, ʪʦ ʧʘʥʪʳ ʦʙʳʯʥʦ ʢʦʥʩʝʨʚʠʨʫʶʪ, ʠʩʧʦʣʴʟʫʷ ʜʣʷ ʵʪʦʛʦ ʨʘʟʣʠʯʥʳʝ 

ʩʧʦʩʦʙʳ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʪʝʨʤʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʘʥʪʦʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 
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ʉ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʢʦʥʩʝʨʚʘʥʪʦʚ, ʭʨʘʥʝʥʠʝ ʧʨʠ ʥʠʟʢʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʜʨ. ɺ ʩʚʷʟʠ ʩ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ ʩʨʦʢʦʤ ʭʨʘʥʝʥʠʷ ʧʘʥʪʦʚ (ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ʚʳʰʝ +5
ʦ
ʉ ʚ ʪʝʯʝʥʠʝ 3-5 ʜʥʝʡ), ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʜʚʝʨʛʥʫʪʳ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʝ. ɼʣʷ ʵʪʦʛʦ ʧʘʥʪʳ ʩʫʰʘʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 60-
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70
ʦ
ʉ. ɹʦʣʝʝ ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʫʰʢʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʨʫʰʝʥʠʶ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʧʦʥʠʞʘʷ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʩʳʨʴʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʫʰʢʠ ʤʘʩʩʘ ʧʘʥʪʦʚ ʤʦʞʝʪ ʧʦʥʠʞʘʪʴʩʷ ʥʘ 20-60% [4]. 

ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʢʦʥʩʝʨʚʘʮʠʠ ʧʘʥʪʦʚ ʧʨʝʜʣʦʞʝʥ ʠ ʜʨʫʛʦʡ ʤʝʪʦʜ [5], 

ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʛʦ ʛʨʫʧʧʫ ʩʨʝʟʘʥʥʳʭ ʧʘʥʪʦʚ ʧʦʤʝʱʘʶʪ ʚ ʝʩʪʝʩʪʚʝʥʥʳʡ 

ʤʝʨʟʣʦʪʥʠʢ, ʠʤʝʶʱʠʡ ʪʝʤʧʝʨʘʪʫʨʫ 10-12
ʦ
ʉ, ʠ ʯʝʨʝʟ 20 ʜʥʝʡ ʠʟʚʣʝʢʘʶʪ. ʇʘʥʪʳ 

ʨʘʟʤʝɦ ʘʶʪ ʚ ʢʘʩʩʝʪʝ ʠ ʨʘʟʤʦʨʘʞʠʚʘʶʪ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ (15-20
ʦ
ʉ). 

ʇʦʩʣʝ ʨʘʟʤʦʨʘʞʠʚʘʥʠʷ ʧʨʦʚʦʜʷʪ ʪʝʨʤʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʩʫʭʠʤ ʞʘʨʦʤ ʧʨʠ 70-

72
ʦ
ʉ ʚ ʪʝʯʝʥʠʝ 4 ʯ. ʇʦ ʠʩʪʝʯʝʥʠʠ ʚʨʝʤʝʥʠ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʞʘʨʦʚʦʡ ʢʘʤʝʨʝ 

ʩʥʠʞʘʶʪ ʜʦ 40
ʦ
ʉ, ʢʘʩʩʝʪʳ ʩ ʧʘʥʪʘʤʠ ʧʝʨʝʤʝʱʘʶʪ ʚ ʚʝʪʨʦʚʫʶ ʩʫʰʠʣʢʫ, ʛʜʝ ʦʥʠ 

ʥʘʭʦʜʷʪʩʷ 24 ʯ. ʏʝʨʝʜʦʚʘʥʠʝ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩ ʩʫʰʢʦʡ ʥʘ ʚʝʪʨʫ 

ʧʨʦʚʦʜʷʪ 5 ʨʘʟ. ʅʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ 

ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʘʥʪʦʚ ʩʥʠʞʘʝʪʩʷ ʠʭ ʢʘʯʝʩʪʚʦ, ʠʟʤʝʥʷʝʪʩʷ ʩʦʩʪʘʚ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ. 

ʇʦʵʪʦʤʫ ʮʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʧʦʣʫʯʝʥʠʝ ʧʨʦʩʪʦʛʦ ʚ 

ʫʧʦʪʨʝʙʣʝʥʠʠ, ʵʢʦʥʦʤʠʯʥʦʛʦ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʥʩʝʨʚʘʥʪʘ ʧʘʥʪʦʚ ʦʣʝʥʷ, 

ʢʦʤʧʦʥʝʥʪʳ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʤʝʪʘʙʦʣʠʪʘʤʠ ʞʠʚʦʪʥʳʭ ʢʣʝʪʦʢ ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʙʣʘʜʘʶʪ ʧʦʥʠʞʝʥʥʦʡ ʪʦʢʩʠʯʥʦʩʪʴʶ, ʥʦ ʚ ʙʦʣʴʰʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʩʧʦʩʦʙʥʳ ʧʦʣʥʦʩʪʴʶ ʧʦʜʘʚʣʷʪʴ ʧʨʦʮʝʩʩʳ ʛʥʠʝʥʠʷ ʠ ʟʘ ʩʯʝʪ 

ʵʪʦʛʦ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʚʝʣʠʯʝʥʠʶ ʩʨʦʢʦʚ ʭʨʘʥʝʥʠʷ ʩʚʝʞʝʩʨʝʟʘʥʥʳʭ ʧʘʥʪʦʚ, ʩ 

ʩʦʭʨʘʥʝʥʠʝʤ ʠʭ ʧʦʚʳʰʝʥʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ. ɼʣʷ ʨʝʰʝʥʠʷ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʚ ʢʘʯʝʩʪʚʝ ʢʦʤʧʦʥʝʥʪʘ ʢʦʥʩʝʨʚʠʨʫʶʱʝʛʦ ʨʘʩʪʚʦʨʘ ʥʘʤʠ 

ʧʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ (ʵʪʘʥʦʣ, ʫʢʩʫʩʥʘʷ ʠ 

ʤʦʣʦʯʥʘʷ ʢʠʩʣʦʪʳ, ʜʠʵʪʠʣʦʚʳʡ ʵʬʠʨ, ʵʪʠʣʘʮʝʪʘʪ), ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʤʝʞʜʫ 

ʩʦʙʦʡ ʧʦ ʬʠʟʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ. ʕʪʠ ʚʝʱʝʩʪʚʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʠ 

ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʘ ʵʪʘʥʦʣ, ʫʢʩʫʩʥʘʷ ʠ ʤʦʣʦʯʥʘʷ ʢʠʩʣʦʪʳ ʷʚʣʷʶʪʩʷ 

ʦʜʥʠʤʠ ʠʟ ʦʩʥʦʚʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ ʢʣʝʪʦʢ. ʄʘʣʘʷ ʪʦʢʩʠʯʥʦʩʪʴ ʠ ʚʳʩʦʢʘʷ 

ʣʝʪʫʯʝʩʪʴ ʧʨʝʜʣʘʛʘʝʤʳʭ ʜʣʷ ʢʦʥʩʝʨʚʘʮʠʠ ʧʘʥʪʦʚ ʦʣʝʥʷ ʚʝʱʝʩʪʚ, ʧʦʟʚʦʣʷʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʙʝʟ ʦʧʘʩʝʥʠʷ ʚʳʟʚʘʪʴ 

ʠʥʪʦʢʩʠʢʘʮʠʶ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʧʨʝʜʣʦʞʝʥʥʳʭ ʜʣʷ ʢʦʥʩʝʨʚʘʮʠʠ ʧʘʥʪʦʚ 

ʩʦʝʜʠʥʝʥʠʡ (ʜʠʵʪʠʣʦʚʳʡ ʵʬʠʨ ʠ ʵʪʠʣʘʮʝʪʘʪ), ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʞʥʦ 

ʧʦʣʥʦʩʪʴʶ ʫʜʘʣʠʪʴ ʚ ʪʝʯʝʥʠʝ 20-30 ʤʠʥʫʪ, ʚʳʜʝʨʞʠʚʘʥʠʷ ʧʘʥʪʳ ʧʨʠ 60-65
ʦ
ʉ 

(ʪʝʤʧʝʨʘʪʫʨʘ ʩʫʰʢʠ ʧʘʥʪʦʚ) ʠʣʠ ʥʘ ʚʦʟʜʫʭʝ ʚ ʪʝʯʝʥʠʝ 2,5-3 ʯʘʩ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ʚʳʰʝ 20
ʦ
ʉ. 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʤʝʪʦʜ ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʷ ʩʦʩʪʦʷʣ ʚ ʩʣʝʜʫʶʱʝʤ. 

ʉʚʝʞʝʩʨʝʟʘʥʥʳʝ ʠʣʠ ʩʚʝʞʝʤʦʨʦʞʝʥʥʳʝ ʧʘʥʪʳ ʦʣʝʥʷ ʩ ʢʦʞʥʦ-ʚʦʣʦʩʷʥʳʤ 

ʯʝʭʣʦʤ ʧʦʤʝʱʘʣʠ ʚ ʛʝʨʤʝʪʠʯʥʦ ʟʘʢʨʳʚʘʶʱʠʝʩʷ ʨʝʟʝʨʚʫʘʨʳ ʠʣʠ ʮʝʣʣʦʬʘʥʦʚʳʝ 

ʤʝʰʢʠ, ʢʫʜʘ ʧʫʪʝʤ ʨʘʩʧʳʣʝʥʠʷ ʧʦʜʘʚʘʣʘʩʴ ʢʦʥʩʝʨʚʠʨʫʶʱʘʷ ʩʤʝʩʴ, 

ʩʦʜʝʨʞʘʱʘʷ ʤʦʥʦ-, ʜʠ- ʠ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʳʝ ʨʘʩʪʚʦʨʳ (ʪʘʙʣ. 1 ʠ 2). 

ʕʬʬʝʢʪ ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʷ ʦʮʝʥʠʚʘʣʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ 

ʧʦʷʚʣʝʥʠʷ ʧʣʝʩʝʥʠ, ʠʟʤʝʥʝʥʠʷ ʦʢʨʘʩʢʠ ʪʢʘʥʝʡ ʠ ʛʥʠʣʦʩʪʥʦʛʦ ʨʘʟʣʦʞʝʥʠʷ 

ʪʢʘʥʝʡ. 

ɺʳʩʦʢʠʤʠ ʢʦʥʩʝʨʚʠʨʫʶʱʠʤʠ ʢʘʯʝʩʪʚʘʤʠ ʦʙʣʘʜʘʣʠ ʜʠʵʪʠʣʦʚʳʡ ʵʬʠʨ ʠ 

ʵʪʠʣʘʮʝʪʘʪ, ʘ ʪʘʢʞʝ ʩʤʝʩʠ ʵʪʠʭ ʩʦʝʜʠʥʝʥʠʡ.  
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ʊʘʙʣʠʮʘ 1 - ʂʦʥʩʝʨʚʘʮʠʷ ʧʘʥʪʦʚ ʩʝʚʝʨʥʦʛʦ ʦʣʝʥʷ ʩ ʢʦʞʥʦ-ʤʝʭʦʚʳʤ ʯʝʭʣʦʤ. ʋʩʣʦʚʠʷ 

ʭʨʘʥʝʥʠʷ: 23
ʦ
ʉ, ʚ ʛʝʨʤʝʪʠʯʥʦ ʟʘʢʨʳʪʦʡ ʪʘʨʝ 

 

ʈʝʘʢʪʠʚʳ ʂʦʣʠʯʝʩʪʚʦ ʣ ʥʘ 1 ʪʦʥʥʫ ʧʘʥʪʦʚ ʉʨʦʢ ʭʨʘʥʝʥʠʷ, ʜʥʠ 

ʂʦʥʪʨʦʣʴ - 2-3 

ʕʪʠʣʘʮʝʪʘʪ 5.0 7-8 

ʕʪʠʣʘʮʝʪʘʪ 10.0 12-14 

ʕʪʠʣʘʮʝʪʘʪ 25.0 38-40 

ʕʪʠʣʘʮʝʪʘʪ 50.0 ɹʦʣʝʝ 5-ʪʠ ʤʝʩʷʮʝʚ 

ɼʠʵʪʠʣʦʚʳʡ ʵʬʠʨ 25.0 9-10 

ɼʠʵʪʠʣʦʚʳʡ ʵʬʠʨ 50.0 88-90 

ɼʠʵʪʠʣʦʚʳʡ ʵʬʠʨ 100.0 4-4,5 ʤʝʩʷʮʝʚ 

 

ɼʠʵʪʠʣʦʚʳʡ ʵʬʠʨ/ ʵʪʘʥʦʣ 

50.0/50.0 124-136 

100.0/25.0 142-156 

100.0/50.0 172-188 

 

 

ɼʠʵʪʠʣʦʚʳʡ ʵʬʠʨ/ 

ʵʪʠʣʘʮʝʪʘʪ 

50.0/10.0 22-24 

25.0/25.0 108-112 

50.0/25.0 136-148 

50.0/50.0 152-164 

ʕʪʘʥʦʣ 

ʋʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ 

20.0 

1.0 

8-10 

ʕʪʘʥʦʣ 

ʋʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ 

50.0 

1.0 

38-40 

ʕʪʘʥʦʣ 

ʋʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ 

100.0 

1.0 

134-146 

ʕʪʘʥʦʣ 

ʋʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ 

50.0 

50.0 

38-40 

ʕʪʘʥʦʣ 

ʄʦʣʦʯʥʘʷ ʢʠʩʣʦʪʘ 

20.0 

1.0 

4-5 

ʕʪʘʥʦʣ 

ʄʦʣʦʯʥʘʷ ʢʠʩʣʦʪʘ 

50.0 

1.0 

6-7 

ʕʪʘʥʦʣ 

ʄʦʣʦʯʥʘʷ ʢʠʩʣʦʪʘ 

100.0 

1.0 

9-10 

ɼʠʵʪʠʣʦʚʳʡ ʵʬʠʨ/ 

ʵʪʠʣʘʮʝʪʘʪ/ʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ 

25.0/25.0/5.0 30-34 

25.0/25.0/10.0 29-32 

 

ʊʘʙʣʠʮʘ 2 - ʂʦʥʩʝʨʚʘʮʠʷ ʧʘʥʪʦʚ ʩʝʚʝʨʥʦʛʦ ʦʣʝʥʷ ʩ ʢʦʞʥʦ-ʤʝʭʦʚʳʤ ʯʝʭʣʦʤ ʧʦʩʣʝ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ. ʋʩʣʦʚʠʷ ʭʨʘʥʝʥʠʷ: 23
ʦ
ʉ, ʚ ʛʝʨʤʝʪʠʯʥʦ ʟʘʢʨʳʪʦʡ 

ʪʘʨʝ 
 

ʈʝʘʢʪʠʚʳ ʂʦʣʠʯʝʩʪʚʦ ʣ ʥʘ 1 ʪʦʥʥʫ ʉʨʦʢ ʭʨʘʥʝʥʠʷ, ʜʥʠ 

ʕʪʘʥʦʣ/ʋʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ 20.0/1.0 4-5 

ʕʪʘʥʦʣ/ʋʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ 50.0/1.0 6-7 

ʕʪʘʥʦʣ/ʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ 100.0/1.0 3.5-4 ʤʝʩʷʮʘ 

ʕʪʘʥʦʣ/ʋʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ 50.0/50.0 160-178 

ʕʪʘʥʦʣ/ʄʦʣʦʯʥʘʷ ʢʠʩʣʦʪʘ 20.0/1.0 3-4 

ʕʪʘʥʦʣ/ʄʦʣʦʯʥʘʷ ʢʠʩʣʦʪʘ 50.0/1.0 4-5  

ʕʪʘʥʦʣ/ʄʦʣʦʯʥʘʷ ʢʠʩʣʦʪʘ 100.0/1.0 5-6 

 

ʉʘʤʳʤ ʜʣʠʪʝʣʴʥʳʤ ʢʦʥʩʝʨʚʠʨʫʶʱʠʤ ʵʬʬʝʢʪʦʤ ʦʙʣʘʜʘʣ ʵʪʠʣʘʮʝʪʘʪ, 
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ʢʦʪʦʨʳʡ ʚ ʢʦʣʠʯʝʩʪʚʝ 50 ʣ ʥʘ 1 ʪʦʥʥʫ ʧʘʥʪʦʚ, ʩʧʦʩʦʙʝʥ ʙʳʣ ʦʙʝʩʧʝʯʠʪʴ ʠʭ 

ʩʦʭʨʘʥʥʦʩʪʴ ʚ ʪʝʯʝʥʠʝ 5-6 ʤʝʩʷʮʝʚ. ɹʦʣʝʝ ʥʠʟʢʠʡ ʢʦʥʩʝʨʚʠʨʫʶʱʠʡ ʵʬʬʝʢʪ 

ʧʨʦʷʚʠʣʩʷ ʫ ʜʠʵʪʠʣʦʚʦʛʦ ʵʬʠʨʘ, ʢʦʪʦʨʳʡ ʧʨʠ ʢʦʣʠʯʝʩʪʚʝ 100 ʣ ʥʘ 1 ʪʦʥʥʫ 

ʧʘʥʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʣ ʠʭ ʩʦʭʨʘʥʥʦʩʪʴ ʚ ʪʝʯʝʥʠʝ 4-4,5 ʤʝʩʷʮʝʚ. 

ʕʪʠʣʘʮʝʪʘʪ ʦʪʥʦʩʠʪʩʷ ʢ ʩʣʦʞʥʳʤ ʵʬʠʨʘʤ ʠ ʣʝʛʢʦ ʛʠʜʨʦʣʠʟʫʝʪʩʷ ʚʦʜʦʡ ʥʘ 

ʵʪʘʥʦʣ ʠ ʫʢʩʫʩʥʫʶ ʢʠʩʣʦʪʫ. ʇʨʠʯʝʤ ʨʝʘʢʮʠʷ ʩʜʚʠʥʫʪʘ ʚ ʩʪʦʨʦʥʫ ʦʙʨʘʟʦʚʘʥʠʷ 

ʧʨʦʩʪʳʭ ʩʦʝʜʠʥʝʥʠʡ. 

               ʆ 

   ʉʅ3-ʉ-ʆ-ʉʅ2-ʉʅ3 + ʅ2ʆ            ʉʅ3-ʉʆʆʅ + ʉ2ʅ5ʆʅ 

               ʕʪʠʣʘʮʝʪʘʪ               ʋʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ         ʕʪʘʥʦʣ 
 

ʇʦʵʪʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʣʘʮʝʪʘʪ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʠ ʜʣʷ 

ʧʦʥʠʞʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʩʨʝʜʳ ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʚ 

ʨʝʘʢʮʠʠ ʛʠʜʨʦʣʠʟʘ ʵʪʘʥʦʣ ʠ ʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ, ʪʘʢʞʝ ʦʙʣʘʜʘʶʪ 

ʢʦʥʩʝʨʚʠʨʫʶʱʠʤ ʜʝʡʩʪʚʠʝʤ, ʯʪʦ ʙʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ʥʘʤʠ ʚ ʦʪʜʝʣʴʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʭ. ʆʜʥʘʢʦ ʢʦʥʩʝʨʚʠʨʫʶʱʠʡ ʵʬʬʝʢʪ ʵʪʠʭ ʩʦʝʜʠʥʝʥʠʡ ʙʳʣ ʤʝʥʝʝ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ ʠ ʦʛʨʘʥʠʯʠʚʘʣʩʷ ʚʩʝʛʦ 1,5-2 ʤʝʩʷʮʘʤʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʘʤʠ ʙʳʣʦ ʠʟʫʯʝʥʦ ʜʝʡʩʪʚʠʝ ʢʦʥʩʝʨʚʘʥʪʦʚ ʥʘ ʧʘʥʪʳ, 

ʢʦʪʦʨʳʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʦʜʚʝʨʛʣʠʩʴ ʪʝʨʤʦʦʙʨʘʙʦʪʢʝ (ʪʘʙʣ. 2). ʆʢʘʟʘʣʦʩʴ, ʯʪʦ 

ʪʝʨʤʦʦʙʨʘʙʦʪʢʘ ʦʢʘʟʳʚʘʝʪ ʦʯʝʥʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʜʣʝʥʠʝ ʩʨʦʢʘ 

ʜʝʡʩʪʚʠʷ ʢʦʥʩʝʨʚʘʥʪʘ. ʇʦʵʪʦʤʫ ʜʣʷ ʢʦʥʩʝʨʚʘʮʠʠ ʧʘʥʪʦʚ ʥʘʠʙʦʣʝʝ 

ʦʧʪʠʤʘʣʴʥʳʤ ʩʦʩʪʘʚʦʤ ʢʦʤʧʦʥʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʩʤʝʩʴ ʜʠʵʪʠʣʦʚʦʛʦ ʵʬʠʨʘ ʩ 

ʵʪʘʥʦʣʦʤ ʠʣʠ ʵʪʠʣʘʮʝʪʘʪʦʤ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʩʤʝʩʝʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʣʠʪʝʣʴʥʫʶ ʩʦʭʨʘʥʥʦʩʪʴ 

ʩʪʨʫʢʪʫʨʳ ʧʘʥʪʦʚ ʦʣʝʥʷ, ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ 

ʚʝʱʝʩʪʚ ʠ ʧʦʣʥʦʩʪʴʶ ʧʦʜʘʚʣʷʝʪ ʨʦʩʪ ʤʠʢʨʦʬʣʦʨʳ, ʧʨʦʮʝʩʩʳ ʛʥʠʝʥʠʷ ʚ ʪʝʯʝʥʠʝ 

ʚʩʝʛʦ ʩʨʦʢʘ ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʷ. 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʂʫʨʠʣʶʢ ɸ.ɼ. ʆʣʝʥʝʚʦʜʩʪʚʦ ʗʢʫʪʠʠ / ɸ.ɼ. ʂʫʨʠʣʶʢ. - ʗʢʫʪʩʢ: ʗʢʫʪʩʢʦʝ ʢʥ. ʠʟʜ-ʚʦ., 

1969. - 235 ʩ. 

2. ʇʦʜʢʦʨʳʪʦʚ ʌ.ʄ. ʆʣʝʥʝʚʦʜʩʪʚʦ ʗʤʘʣʘ / ʌ.ʄ. ʇʦʜʢʦʨʳʪʦʚ. - ʉʦʩʥʦʚʳʡ ʙʦʨ ʃʆ: 

ʀʟʜ-ʚʦ ʃɸʕʉ, 1995.-274 ʩ. 

3. ʃʶʢ ʕ. ʂʦʥʩʝʨʚʘʥʪʳ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ / ʕ. ʃʶʢ, ʄ. ʗʛʝʨ. - ʉʇʙ.: 

ɻʀʆʈɼ, 1998.-256 ʩ. 

4. ʖʜʠʥ ɸ.ʄ. ʇʘʥʪʳ ʠ ʘʥʪʣʝʨʳ: ʨʦʛʘ ʢʘʢ ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʩʳʨʴʝ / ɸ.ʄ. ʖʜʠʥ. -

ʅʦʚʦʩʠʙʠʨʩʢ: ɺʆ ʅʘʫʢʘ, 1993. - 120 ʩ. 

5. ʐʝʣʝʧʦʚ ɺ.ɻ. ʉʧʦʩʦʙ ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʷ ʧʘʥʪʦʚ / ɺ.ɻ. ʐʝʣʝʧʦʚ, ʅ.ʉ. ʆʩʠʥʮʝʚ, ʗ.ʗ. 

ɻʠʟʙʨʝʭʪ //ʘ.ʩ. N 1106466, ʢʣ. ɸ 01 N 1/02. 



41 
 

ʋɼʂ 630*174.752 (571.53)  

ʈɽʂʈɽɸʎʀʆʅʅʓʁ ʇʆʊɽʅʎʀɸʃ ʂɽɼʈʆɺʓʍ ʃɽʉʆɺ ʀʈʂʋʊʉʂʆʁ 

ʆɹʃɸʉʊʀ: ʇʈʆɹʃɽʄʓ ʀ ʇʋʊʀ ʆʈɻɸʅʀɿɸʎʀʀ ʆʇʊʀʄɸʃʔʅʆɻʆ 

ʀʉʇʆʃʔɿʆɺɸʅʀʗ 
 

ɸ.ɺ. ʉʪʝʨʝʭʦʚʘ, ɸ.ɺ. ɺʠʥʦʙʝʨ 

ʈʫʢʦʚʦʜʠʪʝʣʴ ï ʢ.ʵ.ʥ., ʧʨʦʬʝʩʩʦʨ ɺ.ʉ. ʂʘʤʙʘʣʠʥ 
 

ʀʨʢʫʪʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ, ʛ. ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ  

 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢʝʜʨʦʚʳʭ 

ʣʝʩʦʚ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʨʝʜʣʦʞʝʥʳ ʜʝʡʩʪʚʠʷ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢʝʜʨʦʚʳʭ ʣʝʩʦʚ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʚʢʣʶʯʘʶʱʠʝ ʨʘʟʨʘʙʦʪʢʫ ʠ ʧʨʠʥʷʪʠʝ ʢʦʥʮʝʧʮʠʠ ʠ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʧʨʦʚʝʜʝʥʠʝ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ ʢʝʜʨʦʚʳʭ ʣʝʩʦʚ, ʩʦʟʜʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʢʦʤʧʣʝʢʩʥʳʭ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʨʘʟʨʘʙʦʪʢʘ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʧʨʝʦʜʦʣʝʥʠʝ ʥʝʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʩʪʠʭʠʡʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʢʝʜʨʦʚʳʭ 

ʣʝʩʦʚ, ʨʘʟʨʘʙʦʪʢʘ ʠ ʧʦʩʪʝʧʝʥʥʦʝ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʦʧʣʘʪʳ ʟʘ ʨʝʢʨʝʘʮʠʦʥʥʦʝ ʧʦʣʴʟʦʚʘʥʠʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ, ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ, 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ, ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ, ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʝʤʢʦʩʪʴ ʪʝʨʨʠʪʦʨʠʡ.  

 
RECREATIONAL POTENTIAL OF THE CEDAR WOODS OF THE IRKUTSK REGION:  

PROBLEMS AND WAYS OF THE ORGANIZATION OF OPTIMUM USE  
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Problems of use of recreational potential of the cedar woods of the Irkutsk region are 

considered. Actions for the solution of problems on optimization of use of recreational potential of 

the cedar woods of the Irkutsk region, including development and adoption of the concept and the 

long-term program, carrying out regional functional zoning of the cedar woods, creation of the 

innovative complex silvicultural enterprises, development of tourist and recreational actions, 

overcoming of unorganized spontaneous use of resources of the cedar woods, development and 

gradual introduction of system of payment for recreational using are offered. 

Key words: recreational resources, recreational potential, reproduction, anthropogenous 

loading, recreational capacity of territories. 
 

ʀʨʢʫʪʩʢʘʷ ʦʙʣʘʩʪʴ, ʢʘʢ ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʙʦʛʘʪʳʭ ʣʝʩʘʤʠ ʨʝʛʠʦʥʦʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʣʝʩʥʳʭ ʨʝʢʨʝʘʮʠʦʥʥʳʭ 

ʨʝʩʫʨʩʦʚ. ɺ 80-90-ʝ ʛʦʜʘ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʠʥʩʪʠʪʫʪ ʛʝʦʛʨʘʬʠʠ ʉʆ ʈɸʅ ʧʨʦʚʦʜʠʣ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʝʩʦʚ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʠʭ ʧʨʠʛʦʜʥʦʩʪʠ ʜʣʷ ʨʝʢʨʝʘʮʠʠ ʠ 

ʚʳʷʚʠʣ, ʯʪʦ ʧʦ ʧʣʦʱʘʜʠ ʟʘʥʠʤʘʶʪ ʧʦʯʪʠ ʧʦʣʦʚʠʥʫ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʠ 

ʧʨʠʫʨʦʯʝʥʳ ʢ ʛʫʩʪʦ ʥʘʩʝʣʝʥʥʳʤ ʨʘʡʦʥʘʤ [2].  

ʇʦʜ ʢʝʜʨʦʚʳʤʠ ʣʝʩʘʤʠ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘʥʷʪʦ 7148 ʪʳʩ. ʛʘ ʪʘʡʛʠ, ʠʣʠ 

12% ʧʦʢʨʳʪʳʭ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʟʝʤʝʣʴ. ɼʦʣʷ ʢʝʜʨʦʚʥʠʢʦʚ ʚ ʀʨʢʫʪʩʢʦʡ 

ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 18,0% ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʢʝʜʨʦʚʳʭ ʣʝʩʦʚ ʩʪʨʘʥʳ (39,7 ʤʣʥ. 

ʛʘ). ʃʠʰʴ ʚ ʂʨʘʩʥʦʷʨʩʢʦʤ ʢʨʘʝ ʧʣʦʱʘʜʴ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʢʝʜʨʘ ʧʨʝʚʳʰʘʝʪ 

ʘʥʘʣʦʛʠʯʥʫʶ ʚ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʩʥʦʚʥʘʷ ʧʣʦʱʘʜʴ ʢʝʜʨʦʚʥʠʢʦʚ ʦʙʣʘʩʪʠ ï 

5,6 ʤʣʥ. ʛʘ.  

ʎʝʣʴ ï ʜʘʪʴ ʦʙʱʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʠ ʦʮʝʥʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ 
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ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʨʝʜʣʦʞʠʪʴ ʧʫʪʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʦʧʪʠʤʘʣʥɹʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ.  

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʠʟʫʯʠʪʴ ʢʣʶʯʝʚʳʝ ʧʦʥʷʪʠʷ, ʦʮʝʥʠʪʴ 

ʧʦʪʝʥʮʠʘʣ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʢʝʜʨʦʚʳʭ ʣʝʩʦʚ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʤʝʪʦʜʦʤ ʩʨʘʚʥʝʥʠʷ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʷ, 

ʤʦʥʦʛʨʘʬʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. ɺ ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ.  

ʂʣʶʯʝʚʳʝ ʧʦʥʷʪʠʷ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʣʝʩʦʚ: ʨʝʢʨʝʘʮʠʦʥʥʳʝ 

ʨʝʩʫʨʩʳ, ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʣʝʩ, ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʝʤʢʦʩʪʴ ʪʝʨʨʠʪʦʨʠʡ, ʥʝ ʠʤʝʶʪ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʦʟʥʘʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʪʨʘʢʪʫʶʪʩʷ ʨʘʟʥʳʤʠ ʘʚʪʦʨʘʤʠ ʩ 

ʙʦʣʴʰʠʤ ʨʘʟʥʦʯʪʝʥʠʝʤ.  

ʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʚ ʢʘʪʝʛʦʨʠʶ çʨʝʢʨʝʘʮʠʦʥʥʳʝ ʣʝʩʘè ʧʦʤʠʤʦ ʣʝʩʦʧʘʨʢʦʚ 

ʚʳʧʦʣʥʷʶʱʠʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʝʢʨʝʘʮʠʦʥʥʫʶ ʬʫʥʢʮʠʶ ʠ ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʚʙʣʠʟʠ ʛʦʨʦʜʦʚ ʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʠʪʴ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʯʘʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ, ʚʦʜʦʦʭʨʘʥʥʳʭ, ʧʦʯʚʦʟʘʱʠʪʥʳʭ ʠ ʜʨʫʛʠʭ ʣʝʩʦʚ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʦʪʜʳʭʘ, ʪʫʨʠʟʤʘ ʠ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʝʩʪʥʦʛʦ 

ʥʘʩʝʣʝʥʠʷ.  

ʇʨʠʥʮʠʧʳ, ʧʨʝʜʣʦʞʝʥʥʳʝ ɺʩʝʤʠʨʥʳʤ ʬʦʥʜʦʤ ʜʠʢʦʡ ʧʨʠʨʦʜʳ ʜʣʷ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʝʛʨʘʜʘʮʠʠ ʢʝʜʨʦʚʳʭ ʣʝʩʦʚ ʠ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʥʝʠʩʪʦʱʠʪʝʣʴʥʦʛʦ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ ʢʝʜʨʘ ʢʦʨʝʡʩʢʦʛʦ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ 

ʈʦʩʩʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʚ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 

ʩʠʪʫʘʮʠʷ ʩ ʢʝʜʨʦʤ ʩʠʙʠʨʩʢʠʤ ʤʝʥʝʝ ʢʘʪʘʩʪʨʦʬʠʯʥʘ:  

- ʙʝʟʫʩʣʦʚʥʳʡ ʧʨʠʦʨʠʪʝʪ ʧʝʨʝʜ ʟʘʛʦʪʦʚʢʦʡ ʜʨʝʚʝʩʠʥʳ ʜʦʣʞʝʥ ʙʳʪʴ ʦʪʜʘʥ 

ʚʳʧʦʣʥʝʥʠʶ ʢʝʜʨʦʚʳʤʠ ʣʝʩʘʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠʭ 

ʥʝʜʨʝʚʝʩʥʳʭ ʨʝʩʫʨʩʦʚ (ʟʘʛʦʪʦʚʢʘ ʦʨʝʭʦʚ, ʩʙʦʨ ʧʠʱʝʚʳʭ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʨʘʩʪʝʥʠʡ, ʦʭʦʪʘ ʠ ʦʪʜʳʭ);  

- ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʙʣʶʜʝʥʠʷ ʠʥʪʝʨʝʩʦʚ ʪʘʝʞʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʜʨʝʚʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʢʝʜʨʦʚʳʭ ʣʝʩʦʚ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʝʨʝʜʘʯʠ 

ʝʤʫ ʧʨʘʚ ʥʘ ʜʦʣʛʦʚʨʝʤʝʥʥʦʝ ʧʦʣʴʟʦʚʘʥʠʝ;  

- ʧʨʠʥʷʪʠʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʦʩʪʦʚʝʨʥʦʡ ʠ 

ʢʘʯʝʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʝʢʫʱʝʤ ʩʦʩʪʦʷʥʠʠ ʢʝʜʨʦʚʳʭ ʣʝʩʦʚ [1].  

ʈʝʢʨʝʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ï ʵʪʦ ʯʘʩʪʴ ʧʨʠʨʦʜʥʳʭ ʨʝʢʨʝʘʮʠʦʥʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʯʝʣʦʚʝʢʦʤ ʜʣʷ ʦʪʜʳʭʘ ʙʝʟ 

ʥʘʥʝʩʝʥʠʷ ʠʤ ʫʱʝʨʙʘ. ɸʥʪʨʦʧʦʛʝʥʥʘʷ (ʨʝʢʨʝʘʮʠʦʥʥʘʷ) ʥʘʛʨʫʟʢʘ ʥʘ ʧʨʠʨʦʜʥʳʡ 

ʣʝʩʥʦʡ ʣʘʥʜʰʘʬʪ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ ʜʦʧʫʩʪʠʤʫʶ ʥʘʛʨʫʟʢʫ (ʢʦʣʠʯʝʩʪʚʦ 

ʣʶʜʝʡ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ).  

ɺ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʧʫʩʪʠʤʳʝ ʥʘʛʨʫʟʢʠ ʜʣʷ 

ʢʝʜʨʦʚʳʭ ʣʝʩʦʚ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪʩʫʪʩʪʚʫʶʪ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʚ 

ʢʝʜʨʦʚʥʠʢʘʭ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ ʯʝʤ ʚ ʩʦʩʥʦʚʳʭ ʠ ʙʝʨʝʟʦʚʦ-

ʦʩʠʥʦʚʳʭ ʣʝʩʘʭ. ɺʦʧʨʦʩ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʠʷ ʜʦʧʫʩʪʠʤʳʭ ʨʝʢʨʝʘʮʠʦʥʥʳʭ 

ʥʘʛʨʫʟʦʢ ʚ ʢʝʜʨʦʚʳʭ ʣʝʩʘʭ ʥʫʞʜʘʝʪʩʷ ʚ ʩʝʨʴʝʟʥʦʤ ʠʟʫʯʝʥʠʠ ʠ ʜʝʪʘʣʴʥʦʡ 

ʨʘʟʨʘʙʦʪʢʝ, ʫʯʠʪʳʚʘʶʱʝʡ ʤʥʦʛʠʝ ʬʘʢʪʦʨʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ, ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠ 

ʣʝʩʦʚʦʜʩʪʚʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʆʙʫʩʪʨʦʡʩʪʚʦ ʣʝʩʦʚ, ʜʦʨʦʞʥʦ-ʪʨʦʧʠʥʦʯʥʘʷ ʩʝʪʴ ʩ 

ʤʝʩʪʘʤʠ ʜʣʷ ʦʪʜʳʭʘ ʠ ʚʠʜʦʚʳʤʠ ʪʦʯʢʘʤʠ ʧʦʚʳʰʘʝʪ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ 

ʥʘʛʨʫʟʢʠ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ [3].  
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ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʦʮʝʥʢʝ ʨʝʢʨʝʘʮʠʦʥʥʳʭ 

ʨʝʩʫʨʩʦʚ ʠ ʧʦʪʝʥʮʠʘʣʘ ʢʝʜʨʦʚʳʭ ʣʝʩʦʚ ʜʣʷ ʨʘʟʚʠʪʠʷ ʨʝʢʨʝʘʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʯʠʪʘʝʤ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ. çʇʦʜ ʨʝʢʨʝʘʮʠʦʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ 

ʧʦʥʠʤʘʝʪʩʷ ʩʦʯʝʪʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʬʘʢʪʦʨʦʚ ʧʨʠʨʦʜʥʦʛʦ ʠ  

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʩʦʟʜʘʶʱʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʠʥʷʪʦ ʨʘʟʣʠʯʘʪʴ ʪʨʠ ʚʠʜʘ ʨʝʢʨʝʘʮʠʦʥʥʳʭ 

ʨʝʩʫʨʩʦʚ: ʢʫʨʦʨʪʦʣʦʛʠʯʝʩʢʠʝ, ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʝ, ʪʫʨʠʩʪʩʢʠʝè [4].  

ʆʨʛʘʥʠʟʘʮʠʷ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ ʠ, ʪʝʤ ʙʦʣʝʝ, 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝʤʳʩʣʠʤʳ ʙʝʟ 

ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʆʜʥʘʢʦ ʵʪʘ ʧʨʦʙʣʝʤʘ 

ʢʘʢ ʚ ʪʝʦʨʝʪʠʯʝʩʢʦʤ, ʪʘʢ ʠ ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ ʧʣʘʥʝ ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʝʪʩʷ ʦʪʢʨʳʪʦʡ 

ʠ ʥʫʞʜʘʝʪʩʷ ʚ ʫʛʣʫʙʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [5].  

ʆʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʝʜʨʦʚʳʭ ʣʝʩʦʚ ʚ ʨʝʢʨʝʘʮʠʦʥʥʳʭ 

ʮʝʣʷʭ:  

1. ʇʦʚʩʝʤʝʩʪʥʦ ʜʦʤʠʥʠʨʫʶʪ (ʚ ʨʘʟʥʳʭ ʨʘʡʦʥʘʭ ʦʙʣʘʩʪʠ) 

ʥʝʦʨʛʘʥʠʟʦʚʘʥʥʳʡ, ʩʪʠʭʠʡʥʳʡ ʦʪʜʳʭ ʠ ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ 

ʥʘ ʣʝʩʥʦʡ ʪʝʨʨʠʪʦʨʠʡ. ʕʪʦ ʩʦʟʜʘʝʪ ʧʦʚʳʰʝʥʥʫʶ ʧʦʞʘʨʦʦʧʘʩʥʦʩʪʴ ʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʥʝʩʝʥʠʷ ʫʱʝʨʙʘ ʣʝʩʥʳʤ ʵʢʦʩʠʩʪʝʤʘʤ ʧʨʠ ʯʨʝʟʤʝʨʥʦʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʝʜʨʝʚʝʩʥʦʡ ʧʨʦʜʫʢʮʠʠ ʣʝʩʘ. ʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ 

ʥʝʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ, ʩʪʠʭʠʡʥʦʛʦ ʠ ʙʝʩʢʦʥʪʨʦʣʥɹʦʛʦ ʦʪʜʳʭʘ ʠ ʨʝʢʨʝʘʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʢʝʜʨʦʚʳʭ ʣʝʩʘʭ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ.  

2. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʀʨʢʫʪʩʢʘʷ ʦʙʣʘʩʪʴ ʥʝ ʠʤʝʝʪ ʢʦʥʮʝʧʮʠʠ ʠ 

ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʨʦʛʨʘʤʤʳ ʢʦʤʧʣʝʢʩʥʦʛʦ ʥʝʠʩʪʦʱʠʪʝʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʢʝʜʨʦʚʳʭ ʣʝʩʦʚ.  

3. ɺ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ, ʢʘʢ ʠ ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ, ʦʪʩʫʪʩʪʚʫʝʪ ʯʝʪʢʦ 

ʦʧʨʝʜʝʣʝʥʥʘʷ ʠ ʶʨʠʜʠʯʝʩʢʠ ʟʘʢʨʝʧʣʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʬʦʨʤʘ ʭʦʟʷʡʩʪʚʘ, 

ʨʝʘʣʠʟʫʶʱʝʛʦ ʟʘʜʘʯʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʥʝʠʩʪʦʱʠʪʝʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʝʩʫʨʩʦʚ ʣʝʩʘ, ʠʭ ʦʭʨʘʥʳ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ 80-90- ʝ ʛʦʜʳ ʩ ʵʪʠʤʠ ʟʘʜʘʯʘʤʠ 

ʩʧʨʘʚʣʷʣʠʩʴ ʢʦʦʧʟʚʝʨʦʧʨʦʤʭʦʟʳ ʠ ʛʦʩʧʨʦʤʭʦʟʳ, ʘ ʪʘʢ ʞʝ ʢʦʤʧʣʝʢʩʥʳʝ 

ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ.  

4. ʈʝʢʨʝʘʮʠʦʥʥʦʝ ʧʦʣʴʟʦʚʘʥʠʝ ʥʝʜʨʝʚʝʩʥʳʤʠ ʣʝʩʥʳʤʠ ʨʝʩʫʨʩʘʤʠ 

ʪʨʘʜʠʮʠʦʥʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʩʧʣʘʪʥʦʡ ʦʩʥʦʚʝ. ɺʘʞʥʦ 

ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʧʣʘʪʥʦʩʪʠ ʟʘ ʨʝʢʨʝʘʮʠʦʥʥʦʝ ʧʦʣʴʟʦʚʘʥʠʝ ʣʝʩʦʤ ʩ ʫʯʝʪʦʤ 

ʠʥʪʝʨʝʩʦʚ ʥʘʩʝʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʜʣʷ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʦʤʤʝʨʯʝʩʢʠʭ ʮʝʣʷʭ (ʨʘʟʚʠʪʠʝ ʪʫʨʠʟʤʘ ʠ ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʡ 

ʨʝʢʨʝʘʮʠʠ).  

5. ʇʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ, ʣʠʙʦ ʥʝ ʚʥʝʜʨʷʶʪʩʷ ʠʥʥʦʚʘʮʠʦʥʥʳʝ 

ʧʨʦʝʢʪʳ ʧʦ ʢʦʤʧʣʝʢʩʥʦʤʫ ʥʝʠʩʪʦʱʠʪʝʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʢʝʜʨʦʚʳʭ ʣʝʩʦʚ, 

ʠʭ ʦʭʨʘʥʝ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʫ.  

ʆʪʪʘʣʢʠʚʘʷʩʴ ʦʪ ʚʳʰʝ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʭ ʧʨʦʙʣʝʤ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʝʩʦʚ ʥʘʰʝʛʦ ʨʝʛʠʦʥʘ ʤʳ ʧʨʝʜʣʘʛʘʝʤ ʩʚʦʡ ʚʘʨʠʘʥʪ 

ʦʧʪʠʤʠʟʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ.  

ʇʨʦʙʣʝʤʘ ʦʧʪʠʤʠʟʘʮʠʠ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ ʩʣʦʞʥʘ ʠ 
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ʩʧʝʮʠʬʠʯʥʘ. ʆʛʨʘʥʠʯʝʥʥʦʩʪʴ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʚʠʪʠʷ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʤʥʦʛʦʮʝʣʝʚʦʛʦ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ ʪʨʝʙʫʝʪ 

ʧʦʠʩʢʘ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤʳ ʥʘʠʣʫʯʰʝʛʦ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʚʦʟʨʘʩʪʘʶʱʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʣʶʜʝʡ. ɺ ʮʝʣʷʭ ʩʦʭʨʘʥʝʥʠʷ 

ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʦʪʜʳʭʘ ʩʣʝʜʫʝʪ ʧʝʨʝʡʪʠ ʦʪ ʩʪʠʭʠʡʥʦʛʦ ʦʩʚʦʝʥʠʷ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢ ʫʧʨʘʚʣʝʥʠʶ ʠʤʠ [5].  

ʀʪʘʢ, ʚʳʧʦʣʥʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ 

ʠ ʧʨʝʜʣʦʞʠʪʴ ʩʣʝʜʫʶʱʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʜʝʡʩʪʚʠʡ ʠ 

ʨʝʰʝʥʠʡ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢʝʜʨʦʚʳʭ 

ʣʝʩʦʚ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ:  

1. ʈʘʟʨʘʙʦʪʢʘ ʠ ʧʨʠʥʷʪʠʝ ʢʦʥʮʝʧʮʠʠ ʠ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʨʦʛʨʘʤʤʳ (ʥʘ 

2013-2020 ʛʛ.) ʧʦ ʢʦʤʧʣʝʢʩʥʦʤʫ ʥʝʠʩʪʦʱʠʪʝʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʢʝʜʨʦʚʳʭ 

ʣʝʩʦʚ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ, ʠʭ ʦʭʨʘʥʝ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʫ.  

2. ʇʨʦʚʝʜʝʥʠʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ ʢʝʜʨʦʚʳʭ 

ʣʝʩʦʚ ʦʙʣʘʩʪʠ ʩ ʚʳʜʝʣʝʥʠʝʤ ʩʣʝʜʫʶʱʠʭ ʟʦʥ:  

ʘ) ʥʘʫʯʥʦ-ʟʘʧʦʚʝʜʥʳʝ (ʙʠʦʩʬʝʨʥʳʝ ʨʝʟʝʨʚʘʪʳ) ʩ ʨʝʟʢʠʤ ʦʛʨʘʥʠʯʝʥʠʝʤ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʣʠ ʝʝ ʧʦʣʥʳʤ ʟʘʧʨʝʪʦʤ, ʥʦ ʩ ʨʘʟʨʝʰʝʥʠʝʤ 

ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʥʘʫʯʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʪʫʨʠʟʤʘ;  

ʙ) ʨʝʢʨʝʘʮʠʦʥʥʳʝ (ʩ ʘʢʪʠʚʥʳʤ ʨʘʟʚʠʪʠʝʤ ʨʝʛʫʣʠʨʫʝʤʦʡ ʨʝʢʨʝʘʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʝʤ ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʣʝʩʥʦʛʦ ʪʫʨʠʟʤʘ ʜʣʷ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʠʥʦʩʪʨʘʥʥʳʭ ʪʫʨʠʩʪʦʚ);  

ʚ) ʟʦʥʳ ʢʦʤʧʣʝʢʩʥʦʛʦ ʥʝʠʩʪʦʱʠʪʝʣʴʥʦʛʦ ʢʝʜʨʦʚʦʛʦ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ 

(ʦʨʛʘʥʠʟʘʮʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ ʭʦʟʷʡʩʪʚ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ 

ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʜʨʝʚʝʩʥʦʡ ʧʨʦʜʫʢʮʠʠ ʢʝʜʨʦʚʳʭ ʣʝʩʦʚ: ʦʭʦʪʘ, 

ʪʘʝʞʥʳʡ ʪʫʨʠʟʤ, ʩʙʦʨ ʣʝʢʘʨʩʪʚʝʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʳʨʴʷ ʠ ʜʠʢʦʨʘʩʪʫʱʝʡ 

ʧʨʦʜʫʢʮʠʠ).  

3. ʉʦʟʜʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ (ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʦʧʳʪʘ ʵʬʬʝʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʘʢʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʚ 1960-1980 ʛʛ. XX ʚ.).  

4. ʈʘʟʨʘʙʦʪʢʘ ʠ ʩʦʟʜʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʵʢʩʧʦʨʪʘ 

ʪʘʝʞʥʦʛʦ (ʣʝʩʥʦʛʦ) ʪʫʨʠʟʤʘ ʠ ʨʝʢʨʝʘʮʠʠ, ʘ ʪʘʢʞʝ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʩʧʨʦʩʘ 

ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʦʪʜʳʭ, ʦʭʦʪʘ, ʨʳʙʥʘʷ 

ʣʦʚʣʷ, ʪʘʝʞʥʳʡ ʪʫʨʠʟʤ, ʩʙʦʨ ʢʝʜʨʦʚʦʛʦ ʦʨʝʭʘ, ʣʝʢʘʨʩʪʚʝʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʩʳʨʴʷ, ʷʛʦʜ ʠ ʛʨʠʙʦʚ)  

5. ʇʨʝʦʜʦʣʝʥʠʝ ʥʝʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʩʪʠʭʠʡʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ 

ʢʝʜʨʦʚʳʭ ʣʝʩʦʚ ʥʘ ʦʩʥʦʚʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ ʠ ʟʘʢʨʝʧʣʝʥʠʷ 

ʪʝʨʨʠʪʦʨʠʡ ʥʘ ʜʦʣʛʦʩʨʦʯʥʦʝ ʥʝʠʩʪʦʱʠʪʝʣʴʥʦʝ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʝ ʟʘ 

ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʢʦʤʧʣʝʢʩʥʳʤʠ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, 

ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʥʘʮʠʦʥʘʣʴʥʳʤʠ ʠ ʧʨʠʨʦʜʥʳʤʠ 

ʧʘʨʢʘʤʠ, ʘ ʪʘʢʞʝ ʟʘʧʦʚʝʜʥʠʢʘʤʠ.  

6. ʈʘʟʨʘʙʦʪʢʘ ʠ ʧʦʩʪʝʧʝʥʥʦʝ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʧʣʘʪʥʦʩʪʠ ʟʘ 

ʨʝʢʨʝʘʮʠʦʥʥʦʝ ʧʦʣʴʟʦʚʘʥʠʝ (ʥʘ ʦʩʥʦʚʝ ʢʘʜʘʩʪʨʘ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ).  
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ʚʟʛʣʷʜè. ï ʀʨʢʫʪʩʢ : 1993. ï ʉ. 3-4.  

3. ʏʠʞʦʚʘ ɺ.ʇ. ʈʝʢʨʝʘʮʠʦʥʥʳʝ ʥʘʛʨʫʟʢʠ ʚ ʟʦʥʘʭ ʦʪʜʳʭʘ / ɺ.ʇ. ʏʠʞʦʚʘ. ï ʄ. : ʃʝʩʥʘʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, 1977. ï 48 ʩ.  

4. ʈʷʱʝʥʢʦ ʉ.ɺ. ʈʘʟʚʠʪʠʝ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ / ʉ.ɺ. ʈʷʱʝʥʢʦ, 

ʉ.ʇ. ɹʫʩʣʦʚ, ʊ.ɸ. ʃʦʙʘʥʦʚʘ. ï ʀʨʢʫʪʩʢ: ʀʟʜ-ʚʦ ɸʅ ʉʉʉʈ, 1988. ï 56 ʩ.  

5. ɸʥʫʮʢʝʚʠʯ ʆ.ʅ. ʆʧʪʠʤʠʟʘʮʠʷ ʚʝʜʝʥʠʷ ʭʦʟʷʡʩʪʚʘ ʚ ʣʝʩʘʭ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ 
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ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʪʝʥʠʡ, 

ʚʳʨʘʱʠʚʘʝʤʳʭ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ ʧʣʦʱʘʜʷʭ ɹʝʨʝʟʦʚʩʢʦʡ ɻʈʕʉ-1 ʧʦʩʣʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʟʦʣʦʰʣʘʢʦʚʳʭ ʦʪʭʦʜʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʦʜʝʨʞʘʥʠʝ 

ʧʨʦʪʝʠʥʦʚ, ʢʣʝʪʯʘʪʢʠ ʠ ʞʠʨʘ ʚ ʨʘʩʪʝʥʠʷʭ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ ʙʠʦʤʘʩʩʝ ʪʨʘʚ, ʚʳʨʘʱʝʥʥʳʭ ʚ ʢʦʥʪʨʦʣʴʥʳʭ 

ʚʘʨʠʘʥʪʘʭ (ʯʝʨʥʦʟʝʤ ʦʧʦʜʟʦʣʝʥʥʳʡ ʠ ʚʳʱʝʣʦʯʝʥʥʳʡ) ʠ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ ʦʧʳʪʥʳʭ 

ʫʯʘʩʪʢʘʭ ʧʨʠ ʩʦʦʪʥʦʰʝʥʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʯʝʨʥʦʟʝʤ-ʪʦʨʬ-ʟʦʣʘ 1:1:0,5. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʨʘʩʪʝʥʠʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʙʠʦʠʥʜʠʢʘʪʦʨʦʚ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʩʪʝʥʠʷ, ʢʣʝʪʯʘʪʢʘ, ʧʦʣʝʚʦʡ ʫʯʘʩʪʦʢ, ʧʨʦʪʝʠʥ, ʟʦʣʘ. 
 

EʉOLOGO-BIOCHEMICAL ANALYSIS OF THE PLANTS WHICH ARE GROWN UP 

ON REMEDIATION TERRITORY  

N.V. Fomina 

Krasnoyarsk state agrarian university, Krasnoyarsk, Russia  

 

Data on research of biochemical parameters of the plants which are grown up on the restored 

areas of Beryozovskaya HPS are provided in article - 1 after use of ashes waste. As biochemical 

parameters used the maintenance of proteins, cellulose and fat in plants. It is established that the 

highest biochemical rates are defined in a biomass of the herbs which have been grown up in control 

options (organic soil and lixivious) and on the restored skilled sites at a ratio of components organic 

soil-peat-ashes 1:1:0,5. Thus, biochemical parameters of plants can be used as bioindicators of 

anthropogenous influence. 

Key words: plants, cellulose, field site, protein, ashes. 
 

ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʪʢʘʥʝʡ ʨʘʩʪʝʥʠʡ  ʷʚʣʷʶʪʩʷ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ 

ʠʥʜʠʢʘʪʦʨʘʤʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ɺʥʝʩʝʥʠʝ ʚ ʧʦʯʚʫ ʧʝʩʪʠʮʠʜʦʚ, 

ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠʣʠ ʜʨʫʛʠʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ 
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ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʥʘ ʫʨʦʚʥʝ ʩʠʥʪʝʟʘ ʙʝʣʢʘ 

ʠʣʠ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ. ʈʘʙʦʪʳ, ʧʦʩʚʷʱʝʥʥʳʭ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ 

ʟʦʣʦʰʣʘʢʦʚʳʭ ʦʪʭʦʜʦʚ ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ  ʧʨʘʢʪʠʯʝʩʢʠ 

ʦʪʩʫʪʩʪʚʫʶʪ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʪʝʤʘ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ. 

ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ ʨʘʩʪʝʥʠʡ ʧʨʦʚʝʜʝʥʳ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ɻʆʉʊʘʤ: ʩʳʨʦʡ ʧʨʦʪʝʠʥ ï ɻʆʉʊ 13496.4-93, ʢʣʝʪʯʘʪʢʘ ï ɻʆʉʊ 13496.2-91, 

ʟʦʣʘ ï ɻʆʉʊ 26226-95, ʞʠʨ ï ɻʆʉʊ 13496.15-97 [1-6]. 

ʇʦʣʝʚʳʝ ʦʧʳʪʳ ʟʘʢʣʘʜʳʚʘʣʠ ʧʦ ʩʭʝʤʝ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʦʛʦ ʙʣʦʢʘ ʚ 4-ʭ-

ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. ʋʯʝʪʥʘʷ ʧʣʦʱʘʜʴ ʜʝʣʷʥʢʠ 10 ʤ
2 
ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʨʘʚʥʠʥʥʦ-

ʫʚʘʣʠʩʪʦʤ ʨʝʣʴʝʬʝ ʨʝʢʫʣʴʪʠʚʠʨʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʨʘʟʨʝʟʘ çɹʝʨʝʟʦʚʩʢʠʡ-1è.  

ʀʩʧʦʣʴʟʦʚʘʣʩʷ ʧʣʦʜʦʨʦʜʥʳʡ ʩʣʦʡ ʧʦʯʚʳ (ʇʉʇ), ʢʦʪʦʨʳʡ ʩʥʠʤʘʝʪʩʷ ʩ 

ʦʧʝʨʝʞʝʥʠʝʤ ʚʩʢʨʳʰʥʳʭ ʨʘʙʦʪ ʠ ʩʢʣʘʜʠʨʫʝʪʩʷ ʚʦ ʚʨʝʤʝʥʥʳʝ ʩʢʣʘʜʳ ʩ ʚʳʩʦʪʦʡ 

ʙʫʨʪʦʚ ʥʝ ʙʦʣʝʝ 10 ʤ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ 

ʜʣʷ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʧʣʦʱʘʜʷʭ. ʄʦʱʥʦʩʪʴ ʩʥʠʤʘʝʤʦʛʦ ʩʣʦʷ - 0,45 ʤ. ɺʩʝ 

ʚʩʢʨʳʰʥʳʝ ʧʦʨʦʜʳ ʨʘʟʨʝʟʘ ʷʚʣʷʶʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʦ-ʧʣʦʜʦʨʦʜʥʳʤʠ ʠ ʧʨʠʛʦʜʥʳ 

ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʢʘʢ ʧʦʜʩʪʠʣʘʶʱʠʝ ʧʦʨʦʜʳ. 

ʂʘʞʜʳʡ ʧʦʣʝʚʦʡ ʦʧʳʪʥʳʡ ʫʯʘʩʪʦʢ ʙʳʣ ʨʘʟʜʝʣʝʥ ʥʘ 3 ʯʘʩʪʠ. ʇʝʨʚʘʷ 

ʯʘʩʪʴ ʟʘʩʝʚʘʣʘʩʴ ʩʝʤʝʥʘʤʠ ʧʘʩʪʙʠʱʥʦʡ ʩʤʝʩʠ (ʧ-ʩ),  ʚʪʦʨʘʷ ʯʘʩʪʴ ʩʝʤʝʥʘʤʠ 

ʢʣʝʚʝʨʘ ʣʫʛʦʚʦʛʦ (ʢ-ʣ), ʪʨʝʪʴʷ ʯʘʩʪʴ ʦʩʪʘʚʣʝʥʘ ʧʦʜ ʩʘʤʦʩʝʚ (ʩ-ʩ) ʚ ʫʩʣʦʚʠʷʭ 

ʩʪʝʧʥʦʡ ʨʘʟʥʦʪʨʘʚʥʦ-ʪʠʧʯʘʢʦʚʦ-ʢʦʚʳʣʴʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʊʨʘʚʳ ʚʳʩʝʚʘʣʠ 

ʨʷʜʢʦʚʳʤ ʩʧʦʩʦʙʦʤ ʟʝʨʥʦʪʨʘʚʥʳʤʠ ʩʝʷʣʢʘʤʠ ʥʘ ʛʣʫʙʠʥʫ 1,5-2,0 ʩʤ. 

ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʨʘʩʪʝʥʠʡ, ʚʳʨʘʱʝʥʥʳʭ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ 

ʧʣʦʱʘʜʷʭ,  ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʧʨʦʪʝʠʥʘ 

ʦʪʤʝʯʘʣʠʩʴ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ ʠ ʧʨʠ ʩʦʦʪʥʦʰʝʥʠʠ ʯʝʨʥʦʟʝʤʘ-ʪʦʨʬʘ ʠ 

ʟʦʣʳ 1:1:0,5 (ʨʠʩ. 1). 
 

 
ʈʠʩʫʥʦʢ 1 - ʉʦʜʝʨʞʘʥʠʝ ʧʨʦʪʝʠʥʘ ʚ ʟʝʣʝʥʦʡ ʤʘʩʩʝ ʨʘʩʪʝʥʠʡ, ʚʳʨʘʱʝʥʥʳʭ ʥʘ 
ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ ʦʧʳʪʥʳʭ ʫʯʘʩʪʢʘʭ: 1- ʯʝʨʥʦʟʝʤ ʚʳʱʝʣʦʯʝʥʥʳʡ  - ʢʦʥʪʨʦʣʴ 1;  

2 ï ʯʝʨʥʦʟʝʤ 1-ʪʦʨʬ-ʟʦʣʘ 1:0,5:0,5;  3 ï ʯʝʨʥʦʟʝʤ 1 ïʪʦʨʬ-ʟʦʣʘ 1:1:0,5; 4-  ʯʝʨʥʦʟʝʤ  
1 ïʪʦʨʬ-ʟʦʣʘ 1:0,5:1; 5-  ʯʝʨʥʦʟʝʤ 1-ʪʦʨʬ-ʟʦʣʘ 0,5:1:0,5; 6- ʯʝʨʥʦʟʝʤ ʦʙʳʢʥʦʚʝʥʥʳʡ  - 
ʢʦʥʪʨʦʣʴ 2; 7 ï ʯʝʨʥʦʟʝʤ 2 ïʪʦʨʬ-ʟʦʣʘ 1:0,5:0,5; 8 ï ʯʝʨʥʦʟʝʤ 2 ïʪʦʨʬ-ʟʦʣʘ 1:1:0,5;  

9 ï ʯʝʨʥʦʟʝʤ 2 ïʪʦʨʬ-ʟʦʣʘ 1:0,5:1; 10 -  ʯʝʨʥʦʟʝʤ 2 ïʪʦʨʬ-ʟʦʣʘ 0,5:1:0,5 
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ʅʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʪʝʠʥʘ ʦʪʤʝʯʘʣʠʩʴ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʢʦʤʙʠʥʘʮʠʝʡ 

ʯʝʨʥʦʟʝʤ-ʪʦʨʬ-ʟʦʣʘ 0,5:1:0,5, ʧʨʠʯʝʤ ʢʘʢ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʯʝʨʥʦʟʝʤʘ 

ʚʳʱʝʣʦʯʝʥʥʦʛʦ (ʯʝʨʥʦʟʝʤ 1), ʪʘʢ ʠ ʦʙʳʢʥʦʚʝʥʥʦʛʦ (ʯʝʨʥʦʟʝʤ 2). 

ʂʦʣʠʯʝʩʪʚʦ ʟʦʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʨʘʩʪʝʥʠʷʭ ʚ ʚʳʰʝʫʢʘʟʘʥʥʦʤ ʚʘʨʠʘʥʪʝ 

ʪʘʢʞʝ ʥʠʟʢʦʝ, ʦʜʥʘʢʦ, ʧʨʠ ʩʦʦʪʥʦʰʝʥʠʠ ʯʝʨʥʦʟʝʤïʪʦʨʬ-ʟʦʣʘ 1: 0,5: 1 ʪʘʢʞʝ 

ʫʩʪʘʥʦʚʣʝʥʳ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʟʦʣʳ (ʨʠʩ. 2). 
 

 
 

ʈʠʩʫʥʦʢ 2 -  ʉʦʜʝʨʞʘʥʠʝ ʟʦʣʳ ʚ ʟʝʣʝʥʦʡ ʤʘʩʩʝ ʨʘʩʪʝʥʠʡ, ʚʳʨʘʱʝʥʥʳʭ ʥʘ 

ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ ʦʧʳʪʥʳʭ ʫʯʘʩʪʢʘʭ 
 

ʉʦʜʝʨʞʘʥʠʝ ʢʣʝʪʯʘʪʢʠ ʠʤʝʝʪ ʘʥʘʣʦʛʠʯʥʫʶ ʪʝʥʜʝʥʮʠʶ - ʵʪʦ ʚʳʩʦʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ ʠ ʧʨʠ ʩʦʦʪʥʦʰʝʥʠʠ ʯʝʨʥʦʟʝʤ-ʪʦʨʬ-ʟʦʣʘ 

1:1:0,5 ʠ ʥʠʟʢʠʝ ʧʨʠ ʩʦʦʪʥʦʰʝʥʠʠ ʯʝʨʥʦʟʝʤïʪʦʨʬ-ʟʦʣʘ 1: 0,5: 1, 0,5:1:0,5 ï 14-

15 ʠ 12-13 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʦʣʠʯʝʩʪʚʦ ʢʣʝʪʯʘʪʢʠ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ 

ʜʦʩʪʠʛʘʝʪ ʟʥʘʯʝʥʠʡ 27-30%  (ʨʠʩ. 3). 
 

 
ʈʠʩʫʥʦʢ  3 - ʉʦʜʝʨʞʘʥʠʝ ʢʣʝʪʯʘʪʢʠ  ʚ ʟʝʣʝʥʦʡ ʤʘʩʩʝ ʨʘʩʪʝʥʠʡ, ʚʳʨʘʱʝʥʥʳʭ ʥʘ 

ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ ʦʧʳʪʥʳʭ ʫʯʘʩʪʢʘʭ 
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ʋʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʞʠʨʘ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʘʭ 

ʨʘʩʪʝʥʠʡ  ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 2 ʜʦ 5 %, ʧʨʠ ʵʪʦʤ ʚ ʢʦʥʪʨʦʣʝ ʠ ʚ ʚʘʨʠʘʥʪʝ  

ʯʝʨʥʦʟʝʤ-ʪʦʨʬ-ʟʦʣʘ 1:1:0,5 - 4-5%, ʚ ʦʩʪʘʣʴʥʳʭ ʞʝ ʚʘʨʠʘʥʪʘʭ 3-4 %.  

ʄʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʞʠʨʘ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʨʘʩʪʝʥʠʷʭ, 

ʚʳʨʘʱʠʚʘʝʤʳʭ ʥʘ ʦʧʳʪʥʳʭ ʫʯʘʩʪʢʘʭ ʧʨʠ ʩʦʯʝʪʘʥʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʯʝʨʥʦʟʝʤ-

ʪʦʨʬ-ʟʦʣʘ 1: 0,5: 1 ʠ  0,5:1:0,5 ï 2-3 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʪʨʘʚ, 

ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʦ-ʩʦʟʜʘʥʥʳʭ ʧʦʯʚʦʛʨʫʥʪʘʭ, 

ʦʪʤʝʯʘʁ ʪʩʷ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ (ʯʝʨʥʦʟʝʤ 1 ʠ 2) ʠ ʧʨʠ  ʚʳʨʘʱʠʚʘʥʠʠ ʥʘ 

ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ ʦʧʳʪʥʳʭ ʫʯʘʩʪʢʘʭ ʧʨʠ ʩʦʦʪʥʦʰʝʥʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʯʝʨʥʦʟʝʤ-

ʪʦʨʬ-ʟʦʣʘ 1:1:0,5. 
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ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʩʚʝʜʝʥʠʷ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʙʠʦʨʝʤʝʜʠʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʦʡ ʧʦʯʚʳ ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʤʘʩʩʳ ʧʦʯʚʝʥʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʠ 

ʙʠʦʧʨʝʧʘʨʘʪʘ çʊʘʤʠʨè.  ɺ ʩʣʫʯʘʝ ʩ ʦʙʨʘʟʮʦʤ ʧʦʯʚʳ ʥʘ ʩʣʘʙʦʟʘʛʨʷʟʥʝʥʥʦʤ ʫʯʘʩʪʢʝ ʥʘʰʠ 

ʤʝʪʦʜʳ ʙʳʣʠ ʵʬʬʝʢʪʠʚʥʳ ʥʘ 51,8 % ʠ 30,6 %. ɼʣʷ ʦʙʨʘʟʮʘ ʧʦʯʚʳ ʦʪʦʙʨʘʥʥʦʡ ʥʘ 

ʩʨʝʜʥʝʟʘʛʨʷʟʥʝʥʥʦʤ ʫʯʘʩʪʢʝ ʥʘ 33,8 % ʠ 99,9 % ʠ ʧʨʠ ʩʠʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 84,6 % ʠ 15,7 % ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʙʠʦʤʘʩʩʳ ʠ 

ʧʨʝʧʘʨʘʪʘ çʊʘʤʠʨè. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʝʪʦʜʦʚ ʩʦʩʪʘʚʣʷʝʪ ʚ 

ʩʨʝʜʥʝʤ 50-80 %, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩ ʚʳʩʦʢʦʡ ʥʘʜʝʞʥʦʩʪʴʶ ʧʨʠʤʝʥʷʪʴ ʠʭ ʜʣʷ ʦʯʠʩʪʢʠ 

ʪʝʨʨʠʪʦʨʠʡ ʦʪ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʦʨʝʤʝʜʠʘʮʠʷ, ʙʠʦʧʨʝʧʘʨʘʪ, ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʠʝ, ʧʦʯʚʘ. 
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Data are provided in article on carrying out bioremediation actions of the petropolluted soil 

on the basis of application of a biomass of soil algas and a biological product "Thamir". In a case 

with a soil sample on a little polluted site our methods were effective for 51,8% and 30,6%. For a 

sample of the soil selected on a middle polluted site for 33,8% and 99,9% and at strong extent of 

pollution efficiency made 84,6% and 15,7% when using an additional biomass and the preparation 

"Thamir". It is established that efficiency of used methods averages 50-80% that allows to apply 

with high reliability them to cleaning of territories from petropollution. 

Key words: bioremediation, biological product, petropollution, soil. 

 

ʇʦʧʘʜʘʥʠʝ ʥʝʬʪʠ ʠ ʝʝ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ (ʚʦʟʜʫʭ, ʚʦʜʘ ʠ 

ʧʦʯʚʘ) ʚʳʟʳʚʘʝʪ ʠʟʤʝʥʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ, ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ, ʥʘʨʫʰʘʝʪ ʭʦʜ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʭʦʜʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʥʝʬʪʠ ʤʦʛʫʪ 

ʦʙʨʘʟʦʚʘʪʴʩʷ ʩʪʦʡʢʠʝ ʢ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʤʫ ʨʘʩʱʝʧʣʝʥʠʶ ʝʱʝ ʙʦʣʝʝ 

ʪʦʢʩʠʯʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʦʙʣʘʜʘʶʱʠʝ ʢʘʥʮʝʨʦʛʝʥʥʳʤʠ ʠ ʤʫʪʘʛʝʥʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ [1, 2].  

ʆʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ ʦʯʠʩʪʢʠ ʧʦʯʚ ʦʪ ʟʘʛʨʷʟʥʝʥʠʡ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʷʚʣʷʝʪʩʷ 

ʙʠʦʨʝʤʝʜʠʘʮʠʷ ð ʢʦʤʧʣʝʢʩ ʤʝʪʦʜʦʚ ʦʯʠʩʪʢʠ ʚʦʜ, ʛʨʫʥʪʦʚ ʠ ʘʪʤʦʩʬʝʨʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ð 

ʨʘʩʪʝʥʠʡ, ʛʨʠʙʦʚ, ʥʘʩʝʢʦʤʳʭ, ʯʝʨʚʝʡ ʠ ʜʨʫʛʠʭ ʦʨʛʘʥʠʟʤʦʚ  [3, 4].  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʝʥʠʝ  ʙʠʦʨʝʤʝʜʠʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ  ʙʠʦʤʘʩʩʳ 

ʧʦʯʚʝʥʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʠ ʙʠʦʧʨʝʧʘʨʘʪʘ çʊʘʤʠʨè ʜʣʷ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʦʡ ʧʦʯʚʳ.  

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʚʳʙʨʘʥ ʫʯʘʩʪʦʢ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ 20 ʣʝʪ, ʜʣʷ ʟʘʭʦʨʦʥʝʥʠʷ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʤʘʟʫʪʘ (ʧʦʩ. ʂʝʜʨʦʚʳʡ). ʅʘ 

ʫʯʘʩʪʢʝ (120ʤ ʭ 65ʤ) ʙʳʣʦ ʦʪʦʙʨʘʥʦ 9 ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʧʦʯʚ, ʢʦʪʦʨʳʝ 

ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʳʣʠ ʦʙʲʝʜʠʥʝʥʳ ʚ 3 ʩʤʝʰʘʥʥʳʭ ʦʙʨʘʟʮʘ. ʆʙʨʘʟʮʳ ʦʪʙʠʨʘʣʠʩʴ 

ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʦ ʤʝʪʦʜʦʤ ʢʦʥʚʝʨʪʘ ʩ ʛʣʫʙʠʥʳ 0-20 ʩʤ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ 

ʦʪʦʙʨʘʥʘ ʧʦʯʚʘ ʚ 20 ʤʝʪʨʘʭ ʦʪ ʤʝʩʪʘ ʟʘʛʨʷʟʥʝʥʠʷ ʤʘʟʫʪʦʤ. 

ʇʦʯʚʫ, ʟʘʛʨʷʟʥʝʥʥʫʶ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʧʦʤʝʱʘʣʠ ʚ ʩʪʝʨʠʣʴʥʳʝ ʯʘʰʢʠ 

ʇʝʪʨʠ.  ɺ ʢʦʥʪʨʦʣʝ ʦʙʨʘʟʮʳ ʥʝ ʧʦʜʚʝʨʛʘʣʠʩʴ ʥʠʢʘʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ. ɺʦ ʚʪʦʨʦʤ 

ʦʧʳʪʥʦʤ ʚʘʨʠʘʥʪʝ ʧʦʯʚʝʥʥʳʝ ʦʙʨʘʟʮʳ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʩʤʝʰʘʥʥʦʡ ʢʫʣʴʪʫʨʦʡ 

ʧʦʯʚʝʥʥʳʭ ʚʦʜʦʨʦʩʣʝʡ. ɺ ʪʨʝʪʴʝʤ ʦʧʳʪʥʦʤ ʚʘʨʠʘʥʪʝ ʧʦʯʚʝʥʥʳʝ ʦʙʨʘʟʮʳ 

ʧʦʜʚʝʨʛʘʣʠʩʴ ʦʙʨʘʙʦʪʢʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤ ʧʨʝʧʘʨʘʪʦʤ çʊʘʤʠʨè. 

ʂʦʥʮʝʥʪʨʘʮʠʶ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʠʟʤʝʨʷʣʠ ʥʘ ʧʨʠʙʦʨʝ çʌʣʶʦʨʘʪ -2ʤè. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʧʦʯʚʝʥʥʳʝ ʦʙʨʘʟʮʳ ʨʘʩʧʨʝʜʝʣʝʥʳ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ. ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʍʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʯʚ ʥʘ ʩʫʤʤʘʨʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ 

ʧʨʦʚʦʜʠʣʦʩʴ ʩʧʫʩʪʷ ʤʝʩʷʮ. ʈʘʟʨʘʩʪʘʥʠʷ ʧʦʯʚʝʥʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʠʟ ʦʙʨʘʟʮʦʚ ʙʳʣʠ ʟʘʤʝʪʥʳ ʥʝʚʦʦʨʫʞʝʥʥʳʤ ʛʣʘʟʦʤ.  
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ʊʘʙʣʠʮʘ 1 - ʉʦʜʝʨʞʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʠ ʥʝʢʦʪʦʨʳʭ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ 

ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʯʚʘʭ 
 

ˉ 

ʧ/ʧ 

ʋʯʘʩʪʦʢ ʠʩʩʣʝʜʦʚʘʥʠʡ ʉʫʤʤʘʨʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ 

ʥʝʬʪʝʧʨʦ-

ʜʫʢʪʦʚ 

ʤʛ/ʢʛ ʧʦʯʚʳ 

ɸʛʨʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ɻʫ-

ʤʫʩ, 

% 

ʅʠʪʨʘʪ-

ʥʳʡ ʘʟʦʪ, 

ʤʛ/100 ʛ 

ʧʦʯʚʳ 

ɸʤʤʦʥʠʡ-

ʥʳʡ ʘʟʦʪ, 

ʤʛ/100 ʛ 

ʧʦʯʚʳ 

ʇʦʜʚʠʞ-

ʥr ʡ 

ʬʦʩʬʦʨ, 

ʤʛ/100 ʛ 

ʧʦʯʚ r

1. ʂʦʥʪʨʦʣʴ ʩʣʝʜʳ 8.7 0.43 0.48 13.07 

2. çʉʣʘʙʦʟʘʛʨʷʟʥʝʥʥʳʡè 66.0 5.25 0.83 1.65 33.2 

3. çʉʨʝʜʥʝʟʘʛʨʷʟʥʝʥʥʳʡè 118.5 6.75 0.48 0.59 30.9 

4. çʉʠʣʴʥʦʟʘʛʨʷʟʥʝʥʥʳʡè 216.2 2.25 0.18 1.58 19.8 
 

ʉʨʘʚʥʠʚ ʧʦʣʫʯʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚʳ ʜʦ 

ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʤʘʩʩʳ ʧʦʯʚʝʥʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʠ ʧʨʝʧʘʨʘʪʘ çʊʘʤʠʨè, ʙʳʣʘ 

ʫʩʪʘʥʦʚʣʝʥʘ ʦʧʨʝʜʝʣʝʥʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʳʚʘʝʪ 

ʨʝʘʣʴʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʙʠʦʨʝʤʝʜʠʘʮʠʦʥʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʦʩʦʙʝʥʥʦ ʭʦʨʦʰʠʡ ʨʝʟʫʣʴʪʘʪ ʙʳʣ ʜʦʩʪʠʛʥʫʪ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ 

ʙʠʦʤʘʩʩʳ ʚʦʜʦʨʦʩʣʝʡ: ʜʣʷ ʫʯʘʩʪʢʦʚ ʩ ʫʩʣʦʚʥʦ ʩʣʘʙʦʡ ʠ ʩʠʣʴʥʦʡ ʩʪʝʧʝʥʴʶ 

ʟʘʛʨʷʟʥʝʥʠʷ. 

ɼʣʷ ʜʘʥʥʳʭ ʩʫʙʩʪʨʘʪʦʚ ʪʘʢʞʝ ʚʳʷʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ʩʫʤʤʘʨʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʥʘ 50 % ʠ 85 %, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʟʘʛʨʷʟʥʝʥʥʫʶ ʧʦʯʚʫ ʧʨʝʧʘʨʘʪʦʤ çʊʘʤʠʨè ʩʫʤʤʘʨʥʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʩʫʙʩʪʨʘʪʘʭ ʧʝʨʚʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʫʯʘʩʪʢʦʚ 

ʩʥʠʟʠʣʘʩʴ ʥʘ 40 % ʠ 15 %, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨʠʩ. 1, 2). 
 

 
 

ʈʠʩʫʥʦʢ 1 ï ʇʦʢʘʟʘʪʝʣʠ ʩʫʤʤʘʨʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ (ʅʇ), ʤʛ/ ʢʛ 

çʩʣʘʙʦʟʘʛʨʷʟʥʝʥʥʳʡè ʫʯʘʩʪʦʢ ʧʦʯʚʳ 
 

ɼʣʷ ʫʯʘʩʪʢʘ, ʩʪʝʧʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʢʦʪʦʨʦʛʦ ʫʩʣʦʚʥʦ ʦʧʨʝʜʝʣʝʥʘ ʥʘʤʠ ʢʘʢ 
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çʩʨʝʜʥʝʟʘʛʨʷʟʥʝʥʥʳʡè, ʚʳʷʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ʩʫʤʤʘʨʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʙʠʦʧʨʝʧʘʨʘʪʘ çʊʘʤʠʨè ʥʘ 90 %, ʘ ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʙʠʦʤʘʩʩʳ ʚʦʜʦʨʦʩʣʝʡ ʥʘ 40 %. ɺʝʨʦʷʪʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʚʣʠʷʥʠʝʤ  

ʥʘ ʨʦʩʪ ʚʦʜʦʨʦʩʣʝʡ ʢʘʢʠʭ-ʣʠʙʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ (ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ, ʥʘʣʠʯʠʝ ʧʦʯʚʝʥʥʳʭ ʘʣʴʛʦʬʘʛʦʚ ʠ ʧʨʦʯ.). 
 

 
 

ʈʠʩʫʥʦʢ 2 -  ʇʦʢʘʟʘʪʝʣʠ ʩʫʤʤʘʨʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ (ʅʇ), ʤʛ/ ʢʛ 

çʩʠʣʴʥʦʟʘʛʨʷʟʥʝʥʥʳʡè ʫʯʘʩʪʦʢ ʧʦʯʚʳ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ ʦʯʠʩʪʢʠ ʧʦʯʚʳ ʦʪ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʠʷ. ɺ ʩʣʫʯʘʝ ʩ ʦʙʨʘʟʮʦʤ ʧʦʯʚʳ ʥʘ 

ʩʣʘʙʦʟʘʛʨʷʟʥʝʥʥʦʤ ʫʯʘʩʪʢʝ ʥʘʰʠ ʤʝʪʦʜʳ ʙʳʣʠ ʵʬʬʝʢʪʠʚʥʳ ʥʘ 51,8 % ʠ 30,6 %. 

ɼʣʷ ʦʙʨʘʟʮʘ ʧʦʯʚʳ ʦʪʦʙʨʘʥʥʦʡ ʥʘ ʩʨʝʜʥʝʟʘʛʨʷʟʥʝʥʥʦʤ ʫʯʘʩʪʢʝ ʥʘ 33,8 % ʠ 99,9 

% ʠ ʧʨʠ ʩʠʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 84,6 % ʠ 15,7 

% ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʙʠʦʤʘʩʩʳ ʠ ʧʨʝʧʘʨʘʪʘ çʊʘʤʠʨè. 
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ʋɼʂ 631.618:18  

ʄʆʅʀʊʆʈʀʅɻ ɹʀʆʈɽʉʋʈʉʆɺ ɺ ɿʆʅɽ ɺʆɿɼɽʁʉʊɺʀʗ 

ɻʆʈʅʆɼʆɹʓɺɸʖʑɽɻʆ ʇʈʆʀɿɺʆɼʉʊɺɸ ʐɸʍʊʓ 

çʂʈɸʉʅʆʗʈʉʂɸʗè ʂɽʄɽʈʆɺʉʂʆʁ ʆɹʃɸʉʊʀ 
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ʂʝʤʝʨʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ, ʛ. ʂʝʤʝʨʦʚʦ, ʈʦʩʩʠʷ  
 

ɺ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʥ ʞʠʚʦʪʥʳʡ ʤʠʨ ʚ ʟʦʥʝ ʚʦʟʜʝʡʩʪʚʠʷ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʰʘʭʪʳ çʂʨʘʩʥʦʷʨʩʢʘʷè ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʤʘʝ 2012 ʛʦʜʘ ʥʘ 3 ʧʣʦʱʘʜʢʘʭ. 

ɾʠʚʦʪʥʳʡ ʤʠʨ ʧʨʝʜʩʪʘʚʣʝʥ 3 ʚʠʜʘʤʠ ʧʨʝʩʤʳʢʘʶʱʠʭʩʷ, 2 ʚʠʜʘʤʠ ʟʝʤʥʦʚʦʜʥʳʭ, 14 ʚʠʜʘʤʠ 

ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʦʪʤʝʯʝʥʦ ʧʨʠʩʫʪʩʪʚʠʝ 20 ʚʠʜʦʚ ʧʪʠʮ, ʙʝʩʧʦʟʚʦʥʦʯʥʳʝ ʩʦʦʙʱʝʩʪʚʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ 3 ʚʠʜʘʤʠ ʯʝʰʫʝʢʨʳʣʳʭ, 4 ʚʠʜʘʤʠ ʞʫʢʦʚ. ɺ ʮʝʣʦʤ ʬʘʫʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʪʠʧʠʯʥʦʤʫ ʞʠʚʦʪʥʦʤʫ ʤʠʨʘ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʠʩʩʣʝʜʦʚʘʥʥʳʝ 

ʪʝʨʨʠʪʦʨʠʠ ʥʝ ʥʘʭʦʜʷʪʩʷ ʥʘ ʧʫʪʷʭ ʤʘʩʩʦʚʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʥʘʟʝʤʥʳʭ ʧʦʟʚʦʥʦʯʥʳʭ 

ʞʠʚʦʪʥʳʭ, ʩʢʦʧʣʝʥʠʡ ʞʠʚʦʪʥʳʭ ʠ ʨʝʜʢʠʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ, ʟʘʥʝʩʝʥʥʳʝ ʚ ʂʨʘʩʥʫʶ 

ʢʥʠʛʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʝ ʦʙʥʘʨʫʞʝʥʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʭʥʦʛʝʥʥʳʡ ʣʘʥʜʰʘʬʪ, ʞʠʚʦʪʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʛʦʨʥʳʡ ʦʪʚʦʜ, 

ʭʦʣʤʳ, ʢʫʩʪʘʨʥʠʢʠ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʞʠʚʦʪʥʳʡ ʤʠʨ.  
 

MONITORING OF BIORESOURCES IN THE ZONE OF IMPACT OF MINING 

PRODUCTION OF KRASNOYARSKAYA MINE OF THE KEMEROVO REGION  

Yu.V.Raspopina, S. V. Elistratova, E.A.Uzhakova 

Heads: M.A.Yakovchenko, M. S. Dremova, A.D.Polyakov 
Kemerovo State Agricultural Institute, Kemerovo, Russia  

 

In article the fauna in a zone of impact of mining production of Krasnoyarskaya mine of the 

Kemerovo region in May, 2012 on 3 platforms is investigated. The fauna is presented by 3 species 

of reptiles, 2 types amphibious, 14 species of small mammals, presence of 20 bird species is noted, 

invertebrate communities are presented by 3 species of Lepidoptera, 4 species of  Coleoptera. As a 

whole the fauna corresponds to a typical animal of the world of a forest-steppe zone of the 

Kemerovo region, the investigated territories aren't on ways of mass movements of land vertebrate 

animals, congestions of animals and rare species of plants and the animals, included in the Red List 

of the Russian Federation and the Kemerovo region, in this territory aren't found. 

Key words: technogenic landscape, animal variety, mountain branch, hills, bushes, 

vegetation, fauna. 
 

ɻʦʨʥʳʡ ʦʪʚʦʜ ʰʘʭʪʳ çʂʨʘʩʥʦʷʨʩʢʘʷè ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʩ 

ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʥʘ ʥʝʤ ʫʯʘʩʪʢʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʥʦʩʠʪʩʷ ʢ ʃʝʥʠʥʩʢ-

ʂʫʟʥʝʮʢʦʤʫ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤʫ ʨʘʡʦʥʫ. ʈʝʣʴʝʬ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʚʦʜʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʩʭʦʣʤʣʝʥʥʫʶ ʨʘʚʥʠʥʫ, ʨʘʩʯʣʝʥʝʥʥʫʶ ʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʤʝʣʢʠʭ, ʠʥʦʛʜʘ ʩʣʝʛʢʘ ʟʘʙʦʣʦʯʝʥʥʳʭ ʣʦʛʦʚ. 

ʍʦʣʤʳ ʧʦʢʨʳʪʳ ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʠ ʩʤʝʰʘʥʥʦʡ ʜʨʝʚʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦ-

ʩʪʴʶ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʙʝʨʝʟʘ, ʧʠʭʪʘ, ʦʩʠʥʘ. ɺ ʣʝʪʥʝʝ 

ʚʨʝʤʷ ʚʩʷ ʧʣʦʱʘʜʴ ʧʦʢʨʳʪʘ ʛʫʩʪʳʤ ʪʨʘʚʷʥʳʤ ʧʦʢʨʦʚʦʤ. 

ʉʦʛʣʘʩʥʦ ʙʦʪʘʥʠʢʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ ʦʙʣʘʩʪʴ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʎʝʥʪʨʘʣʴʥʳʡ ʣʝʩʦʩʪʝʧʥʦʡ ʨʘʡʦʥ. ʂʘʢ 

ʦʪʤʝʯʘʝʪ, ɸ.ɺ. ʂʫʤʠʥʦʚʘ, ʵʪʦ ʥʘʠʙʦʣʝʝ ʦʩʪʝʧʥʝʥʥʘʷ ʯʘʩʪʴ ʂʝʤʝʨʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ. ɽʩʪʝʩʪʚʝʥʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʟʜʝʩʴ ʟʘʥʠʤʘʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʝ 
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ʤʝʩʪʦ, ʚʩʣʝʜʩʪʚʠʝ ʚʳʩʦʢʦʛʦ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʩʚʦʝʥʠʷ. ʉʪʝʧʝʥʴ ʨʘʩʧʘʭʘʥʥʦʩʪʠ 

ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 50 %. ʅʘ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʮʝʣʠʥʥʳʭ ʫʯʘʩʪʢʘʭ ʙʝʟʣʝʩʥʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚ ʧʦ ʭʦʨʦʰʦ ʫʚʣʘʞʥʝʥʥʳʤ ʩʝʚʝʨʥʳʤ ʩʢʣʦʥʘʤ ʨʘʟʚʠʪʳ ʘʩʩʦʮʠʘʮʠʠ 

ʩʫʭʦʜʦʣʴʥʳʭ ʣʫʛʦʚ ʩ ʟʣʘʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. ɺ ʪʨʘʚʦʩʪʦʝ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʦʚʩʷʥʠʮʘ ʣʫʛʦʚʘʷ, ʤʷʪʣʠʢ ʣʫʛʦʚʦʡ, ʪʠʤʦʬʝʝʚʢʘ ʣʫʛʦʚʘʷ, 

ʧʦʣʝʚʠʮʘ ʙʝʣʘʷ; ʠʟ ʨʘʟʥʦʪʨʘʚʴʷ ʠ ʙʦʙʦʚʳʭ ʪʨʘʚ: ʢʨʦʚʦʭʣʝʙʢʘ, ʪʤʠʥ, ʢʣʝʚʝʨ 

ʣʫʛʦʚʦʡ, ʯʠʥʘ ʣʫʛʦʚʘʷ ʠ ʜʨʫʛʠʝ. ʂʨʦʤʝ ʦʚʩʷʥʠʮʳ ʚ ʪʨʘʚʦʩʪʦʝ ʯʘʩʪʦ 

ʜʦʤʠʥʠʨʫʶʱʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʝʞʘ ʩʙʦʨʥʘʷ. ʇʦ ʶʞʥʳʤ ʩʢʣʦʥʘʤ ʧʦʣʦʛʠʭ 

ʫʚʘʣʦʚ ʙʦʣʴʰʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʦ ʬʣʦʨʝ ʧʦʣʫʯʠʣʠ ʣʘʙʘʟʥʠʢ 

ʰʝʩʪʠʣʝʧʝʩʪʥʳʡ, ʛʨʘʥʘʪʥʠʢ, ʧʨʦʩʪʨʝʣ, ʚʦʣʦʜʫʰʢʘ ʤʥʦʛʦʥʝʨʚʥʘʷ, ʤʷʪʣʠʢ 

ʫʟʢʦʣʠʩʪʥʳʡ, ʪʠʤʦʬʝʝʚʢʘ ʩʪʝʧʥʘʷ ʠ ʢʦʚʳʣʴ-ʪʳʨʩʘ. 

ʃʝʩʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʚ ʨʘʡʦʥʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʘʙʦ. ʆʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ 

ʃʝʥʠʥʩʢ-ʂʫʟʥʝʮʢʦʛʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʨʘʡʦʥʘ ʣʝʩʠʩʪʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 20 ï 

30%. ɺ ʦʩʥʦʚʥʦʤ ʜʨʝʚʦʩʪʦʡ ʦʙʨʘʟʦʚʘʥ ʙʝʨʝʟʦʚʳʤʠ ʠ ʙʝʨʝʟʦʚʦ-ʦʩʠʥʦʚʳʤʠ 

ʢʦʣʢʘʤʠ, ʧʨʠʫʨʦʯʝʥʥʳʤʠ ʢ ʙʣʶʜʮʝʦʙʨʘʟʥʳʤ ʤʝʟʦʧʦʥʠʞʝʥʠʷʤ ʚʦʜʦʨʘʟʜʝʣʦʚ ʠ 

ʩʢʣʦʥʘʤ ʙʘʣʦʢ, ʣʦʛʦʚ ʠ ʨʝʯʥʳʭ ʜʦʣʠʥ. ʉʦʩʥʦʚʦ-ʙʝʨʝʟʦʚʳʝ ʣʝʩʘ ʠ ʩʦʩʥʦʚʳʝ 

ʙʦʨʳ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʚʠʜʝ ʝʜʠʥʠʯʥʳʭ ʛʨʫʧʧʠʨʦʚʦʢ ʠ 

ʧʨʠʫʨʦʯʝʥʳ ʢ ʧʝʩʯʘʥʳʤ ʧʦʯʚʘʤ ʧʦ ʪʝʨʨʘʩʘʤ ʨʝʢ. 
 

 
 

ʈʠʩʫʥʦʢ 1 ï ʇʨʦʤʳʰʣʝʥʥʘʷ ʧʣʦʱʘʜʢʘ ˉ 1 
 

 
 

ʈʠʩʫʥʦʢ 2 ï ʇʨʦʤʳʰʣʝʥʥʘʷ ʧʣʦʱʘʜʢʘ ˉ 2 
 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ ʤʘʝ 2012 ʛʦʜʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʥʦʛʦ ʦʪʚʦʜʘ 
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ʰʘʭʪʳ çʂʨʘʩʥʦʷʨʩʢʘʷè ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ: ʧʨʦʤʳʰʣʝʥʥʘʷ ʧʣʦʱʘʜʢʘ ˉ 1 ï 

ʧʣʦʱʘʜʴʶ 13,6 ʛʘ; ʧʨʦʤʳʰʣʝʥʥʘʷ ʧʣʦʱʘʜʢʘ ˉ 2 ï ʛʨʫʧʧʦʚʦʡ ʚʝʥʪʠʣʷʮʠʦʥʥʳʡ 

ʫʢʣʦʥ, ʧʣʦʱʘʜʴʶ 1 ʛʘ; ʧʨʦʤʳʰʣʝʥʥʘʷ ʧʣʦʱʘʜʢʘ ˉ 3 ï ʌʅʉ ʧʣʦʱʘʜʴʶ 17,8 ʛʘ.  
 

 
 

ʈʠʩʫʥʦʢ 3 ï ʇʨʦʤʳʰʣʝʥʥʘʷ ʧʣʦʱʘʜʢʘ ˉ 3 
 

ʈʝʟʫʣʴʪʘʪʳ ʫʯʝʪʘ ʞʠʚʦʪʥʳʭ. ʋʧʦʤʷʥʫʪʳʝ ʚʳʰʝ ʫʯʝʪʥʳʝ ʧʣʦʱʘʜʢʠ 

ʚʝʩʴʤʘ ʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ ʦʙʠʪʘʥʠʷ ʟʝʤʥʦʚʦʜʥʳʭ ʠ ʨʝʧʪʠʣʠʡ. ɺ ʵʪʦʡ ʤʝʩʪʥʦʩʪʠ 

ʠʥʦʛʜʘ ʚʩʪʨʝʯʘʝʪʩʷ ʦʙʳʢʥʦʚʝʥʥʘʷ ʛʘʜʶʢʘ (Vipera berus L.). ʏʠʩʣʝʥʥʦʩʪʴ 

ʛʘʜʶʢʠ ʩʦʩʪʘʚʣʷʝʪ 2 ʦʩʦʙʠ/ʛʘ. ɸʢʪʠʚʠʟʘʮʠʷ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʩ 18 ʘʧʨʝʣʷ 

(ʩʘʤʮʳ) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʦʣʦ 2
ʦ
ʉ. ʏʫʪʴ ʧʦʟʞʝ (25 ʘʧʨʝʣʷ) ʧʦʷʚʣʷʶʪʩʷ ʠ 

ʩʘʤʢʠ. ɾʠʚʦʨʦʜʷʱʘʷ ʷʱʝʨʠʮʘ (Lacerta vivipara). ɺ ʧʨʝʜʝʣʘʭ ʩʪʘʮʠʦʥʘʨʘ 

ʚʩʪʨʝʯʘʝʪʩʷ ʩʦʚʤʝʩʪʥʦ ʩ ʧʨʳʪʢʦʡ ʷʱʝʨʠʮʝʡ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʫʯʝʪʘ ʝʝ 

ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 20 ʦʩʦʙʝʡ/ʛʘ. ʇʝʨʚʳʭ ʩʝʛʦʣʝʪʢʦʚ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʚ 

ʩʝʨʝʜʠʥʝ ʠʶʣʷ.  

ʇʨʳʪʢʘʷ ʷʱʝʨʠʮʘ (Lacerta agilis). ʆʙʳʯʥʳʡ ʠ ʩʘʤʳʡ ʤʥʦʛʦʯʠʩʣʝʥʥʳʡ 

ʚʠʜ ʩʨʝʜʠ ʨʝʧʪʠʣʠʡ. ʇʦ ʜʘʥʥʳʤ ʫʯʝʪʘ ʝʝ ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 65 ʦʩʦʙʝʡ/ʛʘ. ɺ 

ʜʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ ʚ ʠʟʦʙʠʣʠʠ ʚʩʪʨʝʯʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʩʫʭʠʭ ʠ ʭʦʨʦʰʦ 

ʧʨʦʛʨʝʚʘʝʤʳʭ ʩʢʣʦʥʦʚ. ɺ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʧʝʨʚʳʝ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʚ 

ʥʘʯʘʣʝ ʤʘʷ. ʅʘ ʪʨʘʥʩʝʢʪʘʭ ʧʝʨʝʩʪʘʣʠ ʚʩʪʨʝʯʘʪʴʩʷ 1 ʦʢʪʷʙʨʷ. 

ʆʩʪʨʦʤʦʨʜʘʷ ʣʷʛʫʰʢʘ (Rana arvalis). ʏʠʩʣʝʥʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 14 

ʦʩʦʙʝʡ/ʛʘ.  

ʉʝʨʘʷ ʞʘʙʘ (Bufo bufo). ʆʙʳʯʥʳʡ ʚʠʜ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦ 

ʯʠʩʣʝʥʥʦʩʪʠ ʫʩʪʫʧʘʝʪ ʦʩʪʨʦʤʦʨʜʦʡ ʣʷʛʫʰʢʝ, ʥʦ ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ, 

ʢʘʢ ʥʘ ʫʚʣʘʞʥʝʥʥʳʭ ʫʯʘʩʪʢʘʭ, ʪʘʢ ʠ ʥʘ ʚʦʟʚʳʰʝʥʥʳʭ ʫʯʘʩʪʢʘʭ. ʉʨʝʜʥʷʷ 

ʯʠʩʣʝʥʥʦʩʪʴ ʵʪʦʛʦ ʚʠʜʘ ʩʦʩʪʘʚʣʷʝʪ 9 ʦʩʦʙʝʡ/ʛʘ. ʇʝʨʚʦʝ ʧʦʷʚʣʝʥʠʝ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 28 ʘʧʨʝʣʷ.  

ɺ ʧʨʝʜʝʣʘʭ ʦʙʩʣʝʜʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʪʤʝʯʘʝʪʩʷ ʧʦʷʚʣʝʥʠʝ ʟʘʡʮʘ-

ʙʝʣʷʢʘ, ʣʠʩʠʮʳ ʠ ʙʘʨʩʫʢʘ (ʩʣʝʜʳ ʨʳʪʴʷ ʢʦʪʦʨʦʛʦ, ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʚ ʟʘʱʠʪʥʦʡ 

ʣʝʩʦʧʦʣʦʩʝ). ʅʝʨʝʜʦʢ ʟʜʝʩʴ ʠ ʦʙʳʢʥʦʚʝʥʥʳʡ ʭʦʤʷʢ. 

ɾʠʚʦʪʥʳʡ ʤʠʨ ʧʨʝʜʩʪʘʚʣʝʥ 3 ʚʠʜʘʤʠ ʧʨʝʩʤʳʢʘʶʱʠʭʩʷ, 2 ʚʠʜʘʤʠ 

ʟʝʤʥʦʚʦʜʥʳʭ, 14 ʚʠʜʘʤʠ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʦʪʤʝʯʝʥʦ ʧʨʠʩʫʪʩʪʚʠʝ 20 

ʚʠʜʦʚ ʧʪʠʮ. ɹʝʩʧʦʟʚʦʥʦʯʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʧʨʝʜʩʪʘʚʣʝʥʳ 3 ʚʠʜʘʤʠ ʯʝʰʫʝʢʨʳʣʳʭ 
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ï Lymantria monacha L., Calliteara abietis Den., Comibaena amoenaria ʠ 4 ʚʠʜʘʤʠ 

ʞʫʢʦʚ ï Monochamus urussovi Fisch., Monochamus Sutor L., Hylurgops glabratus 

Zett., Pissodes notatus F. 
 

ʊʘʙʣʠʮʘ 1 - ʈʝʟʫʣʴʪʘʪʳ ʫʯʝʪʘ ʯʠʩʣʝʥʥʦʩʪʠ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ 
 

ˉ

 ̄  

ʧ/ʧ 

ɺʠʜ ʤʣʝʢʦʧʠʪʘʶʱʝʛʦ 

ʂʦʣʠʯʝʩʪʚʦ 

ʦʪʣʦʚʣʝʥʥʳʭ 

ʟʚʝʨʴʢʦʚ 

ʂʦʣʠʯʝʩʪʚʦ 

ʟʚʝʨʴʢʦʚ 

ʥʘ 100 ʮ./cʫʪ. 

1 ʆʙʳʢʥʦʚʝʥʥʘʷ ʙʫʨʦʟʫʙʢʘ  Sorex araneus 9 1.7 

2 ʈʘʚʥʦʟʫʙʘʷ ʙʫʨʦʟʫʙʢʘ  Sorex isodon 9 1.7 

3 ʉʨʝʜʥʷʷ ʙʫʨʦʟʫʙʢʘ  Sorex caecutiens 3 0.6 

4 ʄʘʣʘʷ ʙʫʨʦʟʫʙʢʘ  Sorex minutus 10 1.9 

5 ʇʣʦʩʢʦʯʝʨʝʧʥʘʷ ʙʫʨʦʟʫʙʢʘ  Sorex roboratus 7 1.3 

6 ʊʫʥʜʨʷʥʘʷ ʙʫʨʦʟʫʙʢʘ Sorex tundrensis 6 1.1 

7 ɺʦʜʷʥʘʷ ʢʫʪʦʨʘ  Neomys fodiens 7 1.3 

8 ʃʝʩʥʘʷ ʤʳʰʦʚʢʘ  Sicista betulina 5 0.9 

9 ʇʦʣʝʚʘʷ ʤʳʰʴ  Apodemus agrarius 6 1.1 

10 ʇʦʣʝʚʢʘ-ʵʢʦʥʦʤʢʘ  Microtus oeconomus 3 0.6 

11 ʆʙʳʢʥʦʚʝʥʥʘʷ ʧʦʣʝʚʢʘ  Microtus arvalis 1 0.2 

12 ʊʝʤʥʘʷ ʧʦʣʝʚʢʘ  Microtus agrestis 5 0.8 

13 ʂʨʘʩʥʘʷ ʧʦʣʝʚʢʘ  Clethrionomys rutilus 2 0.4 

14 ʂʨʘʩʥʦ-ʩʝʨʘʷ ʧʦʣʝʚʢʘ  Clethrionomys rufocanus 3 0.6 

 ɺʩʝʛʦ 76 14,2 

 

ʊʘʙʣʠʮʘ 2 - ʃʝʪʥʝʝ ʥʘʩʝʣʝʥʠʝ ʧʪʠʮ 

 

ˉ ʧ/ʧ ɺʠʜ ʧʪʠʮ ʆʩʦʙʝʡ ʥʘ ʢʤ
2
 

1 ʏʝʨʥʳʡ ʢʦʨʰʫʥ  Milvus migrans 3 

2 ʆʙʳʢʥʦʚʝʥʥʳʡ ʢʘʥʶʢ Buteo buteo 2 

3 ʇʫʩʪʝʣʴʛʘ  Falco tinnunculus 2 

4 ʆʟʝʨʥʘʷ ʯʘʡʢʘ  Larus ridibundus 1 

5 ʈʝʯʥʘʷ ʢʨʘʯʢʘ  Sterna hirundo 1 

6 ʆʙʳʢʥʦʚʝʥʥʘʷ ʢʫʢʫʰʢʘ  Cuculus canorus 1 

7 ʏʝʨʥʦʛʦʣʦʚʳʡ ʯʝʢʘʥ 6 

8 ɻʦʨʦʜʩʢʘʷ ʣʘʩʪʦʯʢʘ 3 

9 ʇʦʣʝʚʦʡ ʞʘʚʦʨʦʥʦʢ  Alauda arvensis 2 

10 ɹʝʣʘʷ ʪʨʷʩʦʛʫʟʢʘ  Motacilla alba 2 

11 ɾʝʣʪʘʷ ʪʨʷʩʦʛʫʟʢʘ  Motacilla flava 3 

12 ʆʙʳʢʥʦʚʝʥʥʳʡ ʩʢʚʦʨʝʮ  Sturnus vulgaris 5 

13 ʉʦʨʦʢʘ  Pica pica 3 

14 ɻʘʣʢʘ  Corvus monedula 3 

15 ɻʨʘʯ  Corvus frugilegus 4 

16 Cʝʨʘʷ ʚʦʨʦʥʘ  Corvus cornix 5 

17 ɺʦʨʦʥ Corvus ʩorax 0.05 

18 ʇʦʣʝʚʦʡ ʚʦʨʦʙʝʡ 2 

19 ɼʦʤʦʚʦʡ ʚʦʨʦʙʝʡ 2 

20 ɺʘʨʘʢʫʰʢʘ 1 
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ʈʠʩʫʥʦʢ 4 ï ɻʨʘʯ                                      ʈʠʩʫʥʦʢ 5 ï ɿʝʣʝʥʫʰʢʘ 

 

 
 

ʈʠʩʫʥʦʢ 6 ï ʇʦʜʢʦʧʢʘ ʙʘʨʩʫʢʘ 

 

ɺ ʮʝʣʦʤ ʬʘʫʥʘ ʛʦʨʥʦʛʦ ʦʪʚʦʜʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʠʧʠʯʥʦʤʫ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ 

ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʥʝ ʥʘʭʦʜʷʪʩʷ ʥʘ ʧʫʪʷʭ ʤʘʩʩʦʚʳʭ 

ʧʝʨʝʤʝʱʝʥʠʡ ʥʘʟʝʤʥʳʭ ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ. ʂʘʢʠʭ-ʣʠʙʦ ʩʢʦʧʣʝʥʠʡ 

ʢʦʯʫʶʱʠʭ ʚʠʜʦʚ ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ ʥʘ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʪʘʢʞʝ ʥʝ ʦʪʤʝʯʝʥʦ. 

ʈʝʜʢʠʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ, ʟʘʥʝʩʝʥʥʳʝ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʦʪʩʫʪʩʪʚʫʶʪ. 
 


