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ɸʥʥʦʪʘʮʠʷ. 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʚʣʠʷʥʠʝ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʥʝʬʪʠ ʥʘ ʧʦʯʚʫ ʠ ʧʦʯʚʝʥʥʫʶ ʙʠʦʪʫ. ʆʧʠʩʘʥʳ ʧʨʦʮʝʩʩʳ 

ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʦʙʳʯʠ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ 

ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. ʆʧʠʩʘʥʳ ʠʟʤʝʥʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʧʦʯʚʳ, ʘ ʪʘʢʞʝ ʧʦʚʝʜʝʥʠʝ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʥʝʬʪʠ ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʠʭ ʚ ʧʦʯʚʝʥʥʫʶ ʩʨʝʜʫ. ɺ ʧʝʨʚʳʝ 

ʥʝʜʝʣʠ ʧʦʩʣʝ ʟʘʛʨʷʟʥʝʥʠʷ ʥʝʬʪʴʶ ʧʨʦʠʩʭʦʜʷʪ ʚ ʦʩʥʦʚʥʦʤ ʬʠʟʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʤʠʛʨʘʮʠʠ, ʨʘʩʩʝʠʚʘʥʠʷ ʠ 

ʬʠʢʩʘʮʠʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʘʨʝʥʠʷ, ʵʤʫʣʴʛʠʨʦʚʘʥʠʷ, ʨʘʩʪʚʦʨʝʥʠʷ, ʩʝʜʠʤʝʥʪʘʮʠʠ, ʩʦʨʙʮʠʠ 

ʠ ʚʳʱʝʣʘʯʠʚʘʥʠʷ. ɿʘʪʝʤ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʠʪʝʣʷ ʬʠʟʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʧʦʯʚ ʚʩʝ ʙʦʣʴʰʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʙʠʦʪʠʯʝʩʢʠʤʠ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ. ʋʢʘʟʘʥʦ, ʯʪʦ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʬʪʷʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʥʘʨʫʰʘʶʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʝ ʙʠʦʮʝʥʦʟʳ, ʠʟʤʝʥʷʝʪʩʷ ʠʭ ʚʠʜʦʚʦʝ ʨʘʟ-

ʥʦʦʙʨʘʟʠʝ, ʩʥʠʞʘʝʪʩʷ ʧʨʦʜʫʢʪʠʚʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʬʝʨʤʝʥʪʘʪʠʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʳ. ʈʘʩ-

ʩʤʦʪʨʝʥʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʫʛʣʝʚʦʜʦʨʦʜʦʢʠʩʣʷʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʧʨʠʥʠʤʘʶʱʠʭ ʫʯʘʩʪʠʝ ʚ ʜʝʛʨʘʜʘʮʠʠ 

ʥʝʬʪʠ. ʆʧʠʩʘʥ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʫʛʣʝʚʦʜʦʨʦʜʦʢʠʩʣʷʶʱʝʛʦ ʙʠʦʮʝʥʦʟʘ ʧʦʯʚ. ʋʢʘʟʘʥʦ, ʯʪʦ ʚ ʫʩʣʦ-

ʚʠʷʭ ʟʘʛʨʷʟʥʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʘʤʠ ʧʨʦʠʩʭʦʜʠʪ ʩʤʝʥʘ ʜʦʤʠʥʘʥʪʦʚ ʤʠʢʨʦʙʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. ɺ ʩʪʘʪʴʝ 

ʪʘʢʞʝ ʧʨʠʚʝʜʝʥʳ ʩʚʝʜʝʥʠʷ ʦʙ ʦʩʥʦʚʥʳʭ ʤʝʭʘʥʠʟʤʘʭ ʨʘʟʣʦʞʝʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʫʛʣʝʚʦʜʦʨʦʜʦʢʠʩʣʷʶ-

ʱʠʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ. ʋʛʣʝʚʦʜʦʨʦʜʦʢʠʩʣʷʶʱʠʝ ʙʘʢʪʝʨʠʠ ʦʙʣʘʜʘʶʪ ʢʦʤʧʣʝʢʩʦʤ ʬʝʨʤʝʥʪʦʚ (ʦʢʩʠʛʝ-

ʥʘʟ), ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʧʦʛʣʦʱʝʥʠʶ ʛʠʜʨʦʬʦʙʥʦʛʦ ʩʫʙʩʪʨʘʪʘ ʠ ʚʳʜʝʣʝʥʠʶ ʚ ʩʨʝʜʫ ʙʠʦʵʤʫʣʴʛʘʪʦʨʦʚ, ʩʧʦ-

ʩʦʙʩʪʚʫʶʱʠʭ ʦʢʠʩʣʝʥʠʶ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. ɼʣʷ ʥʝʢʦʪʦʨʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʢʠʩʣʷʶʱʠʭ ʙʘʢʪʝʨʠʡ ʭʘ-

ʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʚ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʝ ʤʠʢʦʣʦʚʳʭ ʢʠʩʣʦʪ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʤʠʢʨʦʙʥʳʝ ʢʣʝʪʢʠ ʩʧʦʩʦʙʥʳ 

ʫʩʚʘʠʚʘʪʴ ʫʛʣʝʚʦʜʦʨʦʜʳ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ʇʦʢʘʟʘʥʘ ʩʚʷʟʴ ʤʝʪʠʣʙʘʢʪʝʨʠʡ ʩ ʨʘʩʪʝʥʠʷʤʠ, ʘʩʩʦ-

ʮʠʠʨʦʚʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ çʤʝʪʘʥʦʣʴʥʦʛʦ ʮʠʢʣʘè. ʋʢʘʟʘʥʦ, ʯʪʦ ʧʦʯʚʝʥʥʳʝ ʤʠʢʨʦ-

ʩʢʦʧʠʯʝʩʢʠʝ ʛʨʠʙʳ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʤʠ ʬʦʨʤʘʤʠ, ʪʘʢʞʝ ʫʯʘʩʪ-

ʚʫʶʪ ʚ ʜʝʛʨʘʜʘʮʠʠ ʥʝʬʪʠ ʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʠ. 

Abstract. 

The article considers influence of oil hydrocarbons on soil and soil biota. Described degradation processes 

in soil ecosystems by a course of oil extraction, transportation, conversion of oil and oil products. Described 

physical, physical-chemical and microbiological changes in soil, and also behavior of oil hydrocarbons reached 

in soil medium. Physical migration processes, dispersion and fixation of hydrocarbons due to evaporation, emul-

sification, dissolution, sedimentation, sorption and leaching mostly occur by first weeks after oil pollution. Then 

over time with the reduction of a pollutant, physical properties of soil mostly defined by biological and physical-

chemical processes. Shown, that the result of oil pollution disturbed natural biotic communities, changes species 

diversity, down of productivity and enzymatic activity in soil. Considered a variety of hydrocarbon-oxidizing mi-

croorganisms involved in the degradation of the oil. Described taxonomic composition of hydrocarbon-oxidizing 

biocenosis of soil. It is specified that in the conditions of pollution by hydrocarbons there is a change of dominants 

of microbial community. The article also provides information about the main mechanisms of decomposition of 

petroleum products by hydrocarbon-oxidizing microorganisms. Hydrocarbon-oxidizing bacteria have a complex 

of enzymes (oxygenases), the ability to absorb the hydrophobic substrate and release into the environment of 

bioemulgators that contribute to the oxidation of oil and petroleum products. Some hydrocarbon-oxidizing bacte-

ria are characterized by the presence of mycolic acids in the cell wall, so that microbial cells are able to absorb 

hydrocarbons at low temperatures. Shown the relationships between methylobacteria and plants associated with 

the functioning of the "methanol cycle". It is indicated that soil microscopic fungi, most of which are conditionally 

pathogenic forms, also participate in oil degradation and play an important role in soil formation. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʯʚʘ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʧʦʯʚʝ, ʧʦʯʚʝʥʥʘʷ ʙʠʦʪʘ, ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʠʝ, 

ʥʝʬʪʴ, ʥʝʬʪʷʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ, ʫʛʣʝʚʦʜʦʨʦʜʦʢʠʩʣʷʶʱʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʧʦʯʚʝʥʥʳʝ 

ʛʨʠʙʳ. 

Key words: soil, physical-chemical processes in soil, soil biota, oil pollution, oil, petroleum hydrocarbons, 

hydrocarbon-oxidizing microorganisms, microscopic soil fungi. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʥʘʫʢʝ ʫʜʝʣʷʝʪʩʷ ʙʦʣʴʰʦʝ 

ʚʥʠʤʘʥʠʝ ʠʟʫʯʝʥʠʶ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʋɺ) ʥʝʬʪʠ ʚ 

ʧʦʯʚʘʭ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʦʙʰʠʨʥʳʝ ʪʝʨʨʠʪʦ-

ʨʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʦʢʘʟʳʚʘʶʪʩʷ ʟʘʛʨʷʟʥʝʥ-

ʥʳʤʠ ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ (ʅʇ) ʚ ʧʨʦʮʝʩʩʝ 

ʜʦʙʳʯʠ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ, 

ʘ ʪʘʢʞʝ ʧʨʦʜʫʢʪʘʤʠ ʝʛʦ ʧʝʨʝʨʘʙʦʪʢʠ [1, ʩ. 1195]. 

ʋʛʣʝʚʦʜʦʨʦʜʳ ʥʝʬʪʠ ʜʝʣʷʪ ʥʘ ʤʝʪʘʥʦʚʳʝ ʋɺ (ʘʣ-

ʢʘʥʳ ʠ ʮʠʢʣʦʘʣʢʘʥʳ), ʥʘʬʪʝʥʦʚʳʝ ʋɺ, ʘʨʦʤʘʪʠʯʝ-

ʩʢʠʝ ʋɺ, ʩʤʦʣʳ ʠ ʘʩʬʘʣʴʪʝʥʳ [2, ʩ. 1000]. 

ʅʝʬʪʷʥʳʝ ʋɺ ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʚ ʧʦʯʚʫ ʚʳʟʳ-

ʚʘʶʪ ʛʣʫʙʦʢʠʝ ʥʝʦʙʨʘʪʠʤʳʝ ʠʟʤʝʥʝʥʠʷ ʬʠʟʠʯʝ-

ʩʢʠʭ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʟʘʛʨʷʟʥʝʥʥʳʤʠ ʧʦʯ-

ʚʘʤʠ ʧʣʦʜʦʨʦʜʠʷ, ʢ ʠʭ ʟʘʩʦʣʝʥʠʶ ʠ ʦʪʪʦʨʞʝʥʠʶ 

ʧʣʦʱʘʜʝʡ ʠʟ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ. [3, ʩ. 50]. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʧʦʩʣʝ ʟʘʛʨʷʟʥʝʥʠʷ 

(ʜʥʠ, ʤʝʩʷʮʳ) ʩʦʜʝʨʞʘʥʠʝ ʟʘʛʨʷʟʥʠʪʝʣʷ ʚ ʧʦʯʚʝ 

ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʦ. ʋʜʝʨʞʠʚʘʝʤʘʷ ʢʘʧʠʣʣʷʨ-

ʥʳʤʠ ʩʠʣʘʤʠ ʥʝʬʪʴ ʟʘʥʠʤʘʝʪ ʧʦʨʳ ʚ ʧʦʯʚʝ, ʚʳʪʝʩ-

ʥʷʷ ʚʦʟʜʫʭ ʠ ʚʦʜʫ, ʥʝʬʪʷʥʳʝ ʤʠʢʨʦ- ʠ ʥʘʥʦʧʣʝʥʢʠ 

ʦʢʨʫʞʘʶʪ ʧʦʯʚʝʥʥʳʝ ʘʛʨʝʛʘʪʳ ʠ ʵʣʝʤʝʥʪʳ ʩʢʝʣʝʪʘ, 

ʫʚʝʣʠʯʠʚʘʷ ʧʦʢʘʟʘʪʝʣʠ ʜʠʩʧʝʨʩʥʦʩʪʠ, ʛʠʜʨʦʬʦʙʥʦ-

ʩʪʠ ʠ ʦʙʲʝʤʥʦʡ ʤʘʩʩʳ. ʇʦʯʚʝʥʥʳʝ ʘʛʨʝʛʘʪʳ ʤʦʛʫʪ 

ʩʢʣʝʠʚʘʪʴʩʷ, ʜʠʩʧʝʨʩʥʦʩʪʴ ʫʤʝʥʴʰʘʪʴʩʷ, ʦʙʲʝʤʥʘʷ 

ʤʘʩʩʘ ʧʦʯʚ ï ʨʘʩʪʠ [4, ʩ.1508]. ʅʝʬʪʝʧʨʦʜʫʢʪʳ 

(ʥʘʬʪʝʥʦʚʳʝ ʢʠʩʣʦʪʳ, ʩʤʦʣʳ, ʘʩʬʘʣʴʪʝʥʳ) ʚ ʧʦʯʚʝ 

ʠʤʤʦʙʠʣʠʟʫʶʪʩʷ ʩ ʧʦʯʚʝʥʥʳʤ ʦʨʛʘʥʠʯʝʩʢʠʤ ʠ ʤʠ-

ʥʝʨʘʣʴʥʳʤ ʚʝʱʝʩʪʚʦʤ, ʠʥʦʛʜʘ ʧʨʦʯʥʦ ʮʝʤʝʥʪʠʨʫʷ 

ʝʛʦ. ʇʨʠ ʵʪʦʤ ʫʤʝʥʴʰʘʝʪʩʷ ʧʦʨʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʧʦʯʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʛʫʜʨʦʥʘ, ʮʝʤʝʥ-

ʪʠʨʦʚʘʥʠʶ ʯʘʩʪʠʯʝʢ ʧʦʯʚʳ, ʦʙʨʘʟʦʚʘʥʠʶ ʙʠʪʫʤʠ-

ʥʦʟʥʳʭ ʩʦʣʦʥʯʘʢʦʚ, ʘ ʜʘʣʝʝ ʢ ʥʘʨʫʰʝʥʠʶ ʧʦʯʚʝʥ-

ʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʫʩʠʣʝʥʠʶ ʵʨʦʟʠʠ ʧʦʯʚ [5, ʩ. 96]. ɿʘ-

ʪʝʤ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ (ʤʝʩʷʮʳ, ʛʦʜʳ, 

ʜʝʩʷʪʠʣʝʪʠʷ) ʩʦʜʝʨʞʘʥʠʝ ʟʘʛʨʷʟʥʠʪʝʣʷ ʫʤʝʥʴʰʘ-

ʝʪʩʷ ʩ ʟʘʤʝʜʣʝʥʠʝʤ (ʧʦ ʵʢʩʧʦʥʝʥʪʝ) ʚ ʨʘʟʳ ʠ ʥʘ ʧʦ-

ʨʷʜʢʠ [4, ʩ.1508]. ʉʨʦʢ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʩʘʤʦʨʝ-

ʢʫʣʴʪʠʚʘʮʠʠ ʧʦʯʚ, ʟʘʛʨʷʟʥʝʥʥʳʭ ʥʝʬʪʴʶ, ʩʦʩʪʘʚ-

ʣʷʝʪ ʦʪ 1é2 ʜʦ 10é15 ʣʝʪ [3, ʩ. 50].  

ɻʣʫʙʠʥʘ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʥʝʬʪʠ ʚ ʧʦʯʚʝʥʥʦʤ 

ʧʨʦʬʠʣʝ ʟʘʚʠʩʠʪ ʦʪ ʩʚʦʡʩʪʚ ʥʝʬʪʠ ʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʧʦʯʚʳ. ʅʝʬʪʴ ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʚ ʧʦʯʚʫ, ʧʨʦ-

ʧʠʪʳʚʘʝʪ ʝʝ, ʪʝʤ ʩʘʤʳʤ ʫʭʫʜʰʘʝʪ ʜʦʩʪʫʧ ʢʠʩʣʦ-

ʨʦʜʘ ʠ ʚʣʘʛʠ ʨʘʩʪʝʥʠʷʤ [6, ʩ. 643]. ʕʪʦʤʫ ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʪʘʢʞʝ ʦʙʚʦʣʘʢʠʚʘʥʠʝ ʩʤʦʣʠʩʪʦ-ʘʩʬʘʣʴʪʝʥʦ-

ʚʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʢʦʨʥʝʡ ʨʘʩʪʝʥʠʡ. ʇʦʩʪʫʧʘʷ ʚ 

ʢʣʝʪʢʠ ʠ ʪʢʘʥʠ ʨʘʩʪʝʥʠʡ, ʥʝʬʪʴ ʚʳʟʳʚʘʝʪ ʪʦʢʩʠʯʝ-

ʩʢʠʝ ʵʬʬʝʢʪʳ, ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʚ ʧʦʜʘʚʣʝʥʠʠ ʦʙʨʘ-

ʟʦʚʘʥʠʷ ʟʘʚʷʟʝʡ ʧʣʦʜʦʚ ʠ ʩʝʤʷʥ, ʚ ʨʘʟʣʠʯʥʳʭ ʤʦʨ-

ʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʘʥʦʤʘʣʠʷʭ, ʠʭ ʦʪ-

ʤʠʨʘʥʠʠ. ʇʨʠ ʧʦʧʘʜʘʥʠʠ ʚ ʧʦʯʚʫ 2ð5% ʥʝʬʪʠ 

ʧʦʯʚʘ ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʧʨʠʛʦʜʥʦʡ ʜʣʷ ʧʨʦʨʘʩʪʘʥʠʷ 

ʩʝʤʷʥ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʪʨʘʚ ʚ ʪʝʯʝʥʠʝ ʥʝ ʤʝ-

ʥʝʝ 5 ʣʝʪ [5,ʩ. 94]. ɼʘʞʝ ʥʝʙʦʣʴʰʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʥʝʬʪʠ ʚ ʧʦʯʚʝ (0,15 %) ʩʥʠʞʘʝʪ ʫʨʦʞʘʡ ʟʝʨʥʦʚʳʭ 

ʢʫʣʴʪʫʨ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʫʛʥʝʪʝʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

ʧʦʛʠʙʘʝʪ ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʧʦʯʚʝʥʥʳʭ 

ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ [3, ʩ. 50]. ɻʠʙʝʣʴ ʞʠʚʦʪʥʳʭ ʥʘʩʪʫ-

ʧʘʝʪ ʚ ʧʝʨʚʳʝ ʜʥʠ ʧʦʩʣʝ ʥʝʬʪʷʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. 

ɹʳʩʪʨʘʷ ʵʣʠʤʠʥʘʮʠʷ ʧʝʜʦʙʠʦʥʪʦʚ ʠ ʧʨʦʩʪʝʡʰʠʭ 

ʩʚʷʟʘʥʘ ʩ ʧʨʷʤʳʤ ʪʦʢʩʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʝʤ ʣʝʛʢʠʭ 

ʬʨʘʢʮʠʡ ʥʝʬʪʠ, ʘ ʪʘʢʞʝ ʩʦ ʩʥʠʞʝʥʠʝʤ ʧʦʯʚʝʥʥʦʡ 

ʘʵʨʘʮʠʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʜʘʞʝ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʟʘ-

ʛʨʷʟʥʝʥʠʠ ʅʇ 5 ʠ 10 ʢʛ/ʤ2 ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʜʦʞʜʝ-

ʚʳʭ ʯʝʨʚʝʡ ʧʦʛʠʙʘʝʪ ʯʝʨʝʟ 2 ʤʝʩʷʮʘ ʧʦʩʣʝ ʟʘʛʨʷʟʥʝ-

ʥʠʷ, ʘ ʧʨʠ ʙʦʣʴʰʠʭ ʥʘʛʨʫʟʢʘʭ ʥʝ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʠ ʯʝʨʝʟ ʪʨʠ ʛʦʜʘ [7, ʩ. 99]. ʊʘʢʞʝ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʯ-

ʚʝʥʥʳʝ ʞʠʚʦʪʥʳʝ ʧʨʠʥʠʤʘʶʪ ʢʦʩʚʝʥʥʦʝ ʫʯʘʩʪʠʝ ʚ 

ʨʘʟʣʦʞʝʥʠʠ ʥʝʬʪʠ. ɿʝʤʣʷʥʳʝ ʯʝʨʚʠ ʠ ʨʦʶʱʠʝ ʘʨʪ-

ʨʦʧʦʜʳ ʫʣʫʯʰʘʶʪ ʜʨʝʥʘʞ ʧʦʯʚʳ ʠ ʦʙʣʝʛʯʘʶʪ ʦʙ-

ʤʝʥ ʛʘʟʦʚ, ʧʝʨʝʤʝʱʘʶʪ ʦʨʛʘʥʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʢ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʩʣʦʷʤ 

ʧʦʯʚʳ [5, ʩ.105]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʥʝʬʪʠ ʠ 

ʅʇ ʚ ʨʝʟʫʣʴʪʘʪʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚʝ-

ʜʫʱʝʝ ʤʝʩʪʦ ʚ ʠʭ ʨʘʟʣʦʞʝʥʠʠ ʦʪʚʦʜʠʪʩʷ ʤʠʢʨʦʦʨ-

ʛʘʥʠʟʤʘʤ [4, ʩ.1509]. ɻʣʘʚʥʫʶ ʨʦʣʴ ʚ ʜʝʛʨʘʜʘʮʠʠ 

ʪʦʢʩʠʢʘʥʪʦʚ ʚ ʪʝʭʥʦʣʦʛʠʠ ʬʠʪʦʨʝʤʝʜʠʘʮʠʠ ʠʛʨʘʶʪ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʨʠʟʦʩʬʝʨʳ ʨʘʩʪʝʥʠʡ, ʛʜʝ ʦʙʳʯʥʦ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ PGPR-ʰʪʘʤʤʳ 

(plant growth promoting rhizobacteria), ʩʪʠʤʫʣʠʨʫʶ-

ʱʠʝ ʨʦʩʪ ʨʘʩʪʝʥʠʡ. ʆʜʥʘʢʦ ʧʦʜʦʙʥʳʝ ʰʪʘʤʤʳ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʥʝ ʩʧʦʩʦʙʥʳ ʢ ʫʪʠʣʠʟʘʮʠʠ ʋɺ ʥʝʬʪʠ [8, 

ʩ.191]. ʆʩʥʦʚʥʳʤʠ ʜʝʩʪʨʫʢʪʦʨʘʤʠ ʥʝʬʪʠ ʠ ʅʇ ʷʚ-

ʣʷʶʪʩʷ ʘʵʨʦʙʥʳʝ ʭʝʤʦʛʝʪʝʨʦʪʨʦʬʥʳʝ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʳ ï ʙʘʢʪʝʨʠʠ, ʛʨʠʙʳ [9, ʩ. 344], ʜʨʦʞʞʠ. ɺ 

ʘʵʨʦʙʥʳʭ ʫʩʣʦʚʠʷʭ ʦʥʠ ʩʧʦʩʦʙʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʥʝʬʪʴ ʠ ʅʇ ʚ ʢʘʯʝʩʪʚʝ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʫʛ-

ʣʝʨʦʜʘ ʠ ʵʥʝʨʛʠʠ. ɿʘ ʵʪʫ ʩʧʦʩʦʙʥʦʩʪʴ ʦʥʠ ʧʦʣʫʯʠʣʠ 

ʥʘʟʚʘʥʠʝ çʫʛʣʝʚʦʜʦʨʦʜʦʢʠʩʣʷʶʱʠʝ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʳè (ʋʆʄ). ʋʆʄ ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ʛʝʪʝʨʦʪʨʦʬ-

ʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʘʢ ʚ ʟʘʛʨʷʟʥʝʥ-

ʥʳʭ, ʪʘʢ ʠ ʚ ʥʝʟʘʛʨʷʟʥʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ [10, ʩ.1-

2]. 

ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʋɺ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʥʝʬʪʠ, 

ʤʦʛʫʪ ʙʳʪʴ ʦʙʲʝʢʪʦʤ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡ-

ʩʪʚʠʷ. ʇʦʯʚʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʦʡ ʋɺ ʤʦʛʫʪ ʦʢʠʩ-

ʣʷʪʴʩʷ ʜʦ ʉʆ2 ʠ ʚʦʜʳ ʠʣʠ ʧʨʝʚʨʘʱʘʪʴʩʷ ʚ ʧʨʦʤʝʞʫ-

ʪʦʯʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʨʫʛʠʤʠ ʤʠʢʨʦ-

ʦʨʛʘʥʠʟʤʘʤʠ.  

ʂʦʤʧʦʥʝʥʪʳ ʥʝʬʪʠ ʠ ʅʇ ʧʦ ʩʪʝʧʝʥʠ ʠʭ ʜʦ-

ʩʪʫʧʥʦʩʪʠ ʜʣʷ ʦʢʠʩʣʝʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʨʘʩ-

ʧʦʣʘʛʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ [5, 

94-95, 100]: ʘʣʠʬʘʪʠʯʝʩʢʠʝ > ʘʨʦʤʘʪʠʯʝʩʢʠʝ > 

ʩʤʦʣʳ > ʘʩʬʘʣʴʪʝʥʳ (ʧʦʯʪʠ ʥʝ ʦʢʠʩʣʷʶʪʩʷ). ɸʨʦ-

ʤʘʪʠʯʝʩʢʠʝ ʋɺ ʥʘʠʙʦʣʝʝ ʪʦʢʩʠʯʥʳ ʜʣʷ ʞʠʚʳʭ ʦʨ-

ʛʘʥʠʟʤʦʚ [2, ʩ.1001]. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʥʠʟʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ (ʜʦ 

10%) ʥʝʬʪʴ ʦʢʘʟʳʚʘʝʪ ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ 

ʨʦʩʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚ-

ʥʦʩʪʴ ʧʦʯʚʳ, ʧʦʩʢʦʣʴʢʫ ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ ʜʦʩʪʫʧ-

ʥʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʫʙʩʪʨʘʪʘ [9, ʩ. 344]. ʉʠʣʴʥʦ ʟʘ-

ʛʨʷʟʥʝʥʥʳʝ ʧʦʯʚʳ ʦʪʣʠʯʘʶʪʩʷ ʩʥʠʞʝʥʠʝʤ ʚʠʜʦ-

ʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʥʝʬʪʷʥʦʤʫ ʚʦʟ-

ʜʝʡʩʪʚʠʶ ʠ ʦʙʣʘʜʘʶʱʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʢʠʩʣʷʶʱʝʡ 

ʘʢʪʠʚʥʦʩʪʴʶ [11, ʩ. 892]. ʇʨʠ ʵʪʦʤ ʥʝʬʪʴ ʠ ʅʇ ʧʦ-

ʜʘʚʣʷʶʪ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʘʟʦʪ- ʠ ʥʠʪʨʦʬʠʢʩʠʨʫ-

ʶʱʠʭ, ʮʝʣʣʶʣʦʟʦʨʘʟʨʫʰʘʶʱʠʭ ʠ ʜʨʫʛʠʭ ʙʘʢʪʝʨʠʡ, 

ʩʥʠʞʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʠ ʬʦʩʬʦʨʘ, ʠʩʯʝʟʘʶʪ 
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ʥʠʪʨʘʪʳ. ɺʩʸ ʵʪʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʮʝʥ-

ʥʦʩʪʠ ʧʦʯʚ [3, ʩ. 50]. 

ʇʨʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʜʣʷ ʋʆʄ ʦʩʥʦʚ-

ʥʦʡ ʧʨʦʮʝʩʩ ʙʠʦʜʝʩʪʨʫʢʮʠʠ ʥʝʬʪʠ ʥʘʯʠʥʘʝʪʩʷ ʯʝ-

ʨʝʟ 1 ï 4 ʥʝʜʝʣʠ ʧʦʩʣʝ ʧʦʧʘʜʘʥʠʷ ʋɺ ʥʝʬʪʠ ʚ ʦʢʨʫ-

ʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʤʦʞʝʪ ʧʨʦʪʝʢʘʪʴ ʚ ʪʝʯʝʥʠʝ 3 ï 4 

ʥʝʜʝʣʴ, ʧʨʠ ʵʪʦʤ ʯʠʩʣʝʥʥʦʩʪʴ ʋʆʄ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʚ 100 ï 1000 ʨʘʟ, ʧʦʚʳʰʘʝʪʩʷ ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʜʨʫʛʠʭ 

ʛʝʪʝʨʦʪʨʦʬʥʳʭ ʦʨʛʘʥʠʟʤʦʚ [5, ʩ. 99-100]. 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʣʦʞʝʥʠʝ ʥʝʬʪʠ ʠ ʅʇ 

ʚ ʧʦʯʚʘʭ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʙʦʨʠ-

ʛʝʥʥʳʭ ʋʆʄ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʧʨʠʨʦʜʥʳʭ ʟʦʥʘʭ. ɼʣʷ 

ʧʦʣʥʦʡ ʜʝʩʪʨʫʢʮʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʩʳʨʦʡ ʥʝʬʪʠ ʪʨʝ-

ʙʫʝʪʩʷ ʫʯʘʩʪʠʝ ʮʝʣʦʛʦ ʨʷʜʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ-ʜʝ-

ʩʪʨʫʢʪʦʨʦʚ ʨʘʟʣʠʯʥʳʭ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʛʨʫʧʧ [4, 

ʩ. 1509]. ʊʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚʝʥʥʳʭ ʋʆʄ 

ʦʯʝʥʴ ʨʘʟʥʦʦʙʨʘʟʝʥ. ʈʘʟʥʦʦʙʨʘʟʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟ-

ʤʦʚ, ʩʧʦʩʦʙʥʳʭ ʢ ʫʪʠʣʠʟʘʮʠʠ ʥʝʬʪʠ, ʦʙʫʩʣʦʚʣʝʥʦ 

ʚʳʩʦʢʦʡ ʢʦʥʢʫʨʝʥʮʠʝʡ ʠ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʫ-

ʪʝʡ ʜʝʛʨʘʜʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʬʨʘʢʮʠʡ ʥʝʬʪʠ [2, ʩ. 

999]. ʆʧʠʩʘʥʦ 22 ʨʦʜʘ ʙʘʢʪʝʨʠʡ, 19 ʨʦʜʦʚ ʜʨʦʞʞʝʡ 

ʠ 24 ʨʦʜʘ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʤʠʮʝʣʠʘʣʴʥʳʭ ʛʨʠʙʦʚ 

[4, ʩ.1509]. ɺ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ 

ʦʙʨʘʟʫʶʪ ʢʦʥʩʦʨʮʠʫʤʳ, ʩʦʩʪʘʚʣʷʷ ʝʜʠʥʫʶ ʮʝʧʴ 

ʦʢʠʩʣʝʥʠʷ ʋɺ ʥʝʬʪʠ [2, ʩ.1000]. 

ɺ ʙʠʦʣʦʛʠʯʝʩʢʦʤ ʦʢʠʩʣʝʥʠʠ ʥʝʬʪʠ ʫʯʘʩʪʚʫʶʪ 

ʧʦʯʚʝʥʥʳʝ ʙʘʢʪʝʨʠʠ ʨʦʜʦʚ: Pseudomonos, Arthro-

bacter, Bacillus, Rhodococcus, Azotobacter, Mycobac-

terium, Actinomyces, Corynebacterium, Nocardia, 

Frankia ʠ ʜʨ. [2, ʩ. 1000, 10, ʩ. 2]. 

ʆʪ ʜʨʫʛʠʭ ʛʝʪʝʨʦʪʨʦʬʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, 

ʥʘʩʝʣʷʶʱʠʭ ʧʦʯʚʝʥʥʳʝ ʙʠʦʮʝʥʦʟʳ, ʫʛʣʝʚʦʜʦʨʦʜʦ-

ʢʠʩʣʷʶʱʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ (ʋʆʄ) ʦʪʣʠʯʘʶʪʩʷ 

ʥʘʣʠʯʠʝʤ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʭʘ-

ʥʠʟʤʦʚ: ʦʜʠʥ ʠʟ ʥʠʭ ï ʢʦʤʧʣʝʢʩ ʬʝʨʤʝʥʪʦʚ (ʦʢʩʠ-

ʛʝʥʘʟ), ʩʧʦʩʦʙʥʳʭ ʦʢʠʩʣʷʪʴ ʫʛʣʝʚʦʜʦʨʦʜʳ ʥʝʬʪʠ; 

ʚʪʦʨʦʡ ï ʩʧʦʩʦʙʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʦʛʣʦʱʘʪʴ 

ʵʪʠ ʫʛʣʝʚʦʜʦʨʦʜʳ ʢʘʢ ʛʠʜʨʦʬʦʙʥʳʡ ʩʫʙʩʪʨʘʪ [6, ʩ. 

643]. ʊʘʢʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʧʦʛʣʦʱʝʥʠʶ ʧʨʠ ʧʨʷʤʦʤ 

ʢʦʥʪʘʢʪʝ ʤʠʢʨʦʙʥʳʭ ʢʣʝʪʦʢ ʩ ʩʫʙʩʪʨʘʪʦʤ ʟʘʚʠʩʠʪ 

ʦʪ ʩʦʩʪʘʚʘ ʠ ʩʪʨʦʝʥʠʷ ʛʠʜʨʦʬʦʙʥʦʡ ʢʣʝʪʦʯʥʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ [10, ʩ. 3]. ɽʱʝ ʦʜʥʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʦʢʠʩʣʷʶʱʠʭ ʥʝʬʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟ-

ʤʦʚ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦ-

ʜʦʨʦʜʥʳʭ ʚʢʣʶʯʝʥʠʡ. ʐʪʘʤʤʳ ʙʘʢʪʝʨʠʡ Bacillus 

cereus, Staphylococcus xylosus ʠ Pseudomonas 

aeruginosa ʚʳʨʘʙʘʪʳʚʘʶʪ ʙʠʦʵʤʫʣʴʛʘʪʦʨʳ, ʩʧʦʩʦʙ-

ʩʪʚʫʶʱʠʝ ʦʢʠʩʣʝʥʠʶ ʥʝʬʪʠ ʠ ʅʇ. ʂʣʝʪʢʠ ʥʦʢʘʨ-

ʜʠʦʬʦʨʤʥʳʭ ʙʘʢʪʝʨʠʡ, ʩʦʜʝʨʞʘʱʠʭ ʥʝʥʘʩʳʱʝʥ-

ʥʳʝ ʤʠʢʦʣʦʚʳʝ ʢʠʩʣʦʪʳ, ʩʧʦʩʦʙʥʳ ʫʩʚʘʠʚʘʪʴ ʫʛʣʝ-

ʚʦʜʦʨʦʜʳ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʭʘʨʘʢʪʝʨʥʳʭ 

ʜʣʷ ʘʨʢʪʦʪʫʥʜʨʦʚʳʭ ʣʘʥʜʰʘʬʪʦʚ [4, ʩ.1509 ].  

ʉʨʝʜʠ ʘʢʪʠʚʥʳʭ ʙʠʦʜʝʩʪʨʫʢʪʦʨʦʚ ʥʝʬʪʠ ʠ ʅʇ 

ʚ ʧʨʠʨʦʜʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʘʵʨʦʙʥʳʝ ʤʝʪʠ-

ʣʦʙʘʢʪʝʨʠʠ. ʕʪʠ ʙʘʢʪʝʨʠʠ ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ ʨʘʩʪʝ-

ʥʠʷʤʠ, ʢʦʣʦʥʠʟʠʨʫʶʪ ʩ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʣʠʩʪʦ-

ʚʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʨʠʟʦ-

ʩʬʝʨʝ ʠ ʥʘ/ʚ ʩʝʤʝʥʘʭ. ʕʪʘ ʩʚʷʟʴ ʦʙʲʷʩʥʷʝʪʩʷ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʠ ʚʳʜʝʣʝʥʠʝʤ ʨʘʩʪʝʥʠʷʤʠ ʤʝʪʘʥʦʣʘ, 

ʢʦʪʦʨʳʡ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʵʨʦʙʥʳʤʠ ʤʝʪʠʣʦ-

ʙʘʢʪʝʨʠʷʤʠ ʢʘʢ ʠʩʪʦʯʥʠʢ ʫʛʣʝʨʦʜʘ ʠ ʵʥʝʨʛʠʠ. 

ʊʘʢʞʝ, ʵʪʠ ʙʘʢʪʝʨʠʠ ʫʯʘʩʪʚʫʶʪ ʚ ʙʠʦʩʬʝʨʥʳʭ ʮʠʢ-

ʣʘʭ ʧʨʝʚʨʘʱʝʥʠʷ ʙʠʦʛʝʥʥʳʭ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝ-

ʤʝʥʪʦʚ [12, ʩ.113]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʛʨʠʙʳ ʪʘʢʞʝ 

ʫʯʘʩʪʚʫʶʪ ʚ ʜʝʛʨʘʜʘʮʠʠ ʥʝʬʪʠ, ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʤʠʢʨʦʙʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʧʦʯʚʳ [11, ʩ. 

892]. ʉʨʝʜʠ ʘʢʪʠʚʥʳʭ ʙʠʦʜʝʩʪʨʫʢʪʦʨʦʚ ʥʝʬʪʠ ʠ ʅʇ 

ʚʳʜʝʣʷʶʪ ʛʨʠʙʳ ʨʦʜʦʚ Aspergillus, Penicillium, 

Trichoderma, Fusarium, Mortierella, Mucor, ʜʨʦʞʞʠ 

ï Candida, Dabayomyces, Leucosporidium, 

Saccharomycopsis, Trichosporon ʠ ʜʨ. [4, ʩ. 1509]. 

ʇʦʯʚʝʥʥʳʝ ʛʨʠʙʳ ʦʙʣʘʜʘʶʪ ʤʠʮʝʣʠʘʣʴʥʳʤ 

ʩʪʨʦʝʥʠʝʤ, ʘ ʧʦʵʪʦʤʫ ʠʤʝʶʪ ʦʛʨʦʤʥʫʶ ʘʜʩʦʨʙʮʠ-

ʦʥʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨ-

ʤʠʨʦʚʘʥʠʠ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʝʛʦ ʬʫʥʢʮʠʡ 

ʚʩʣʝʜʩʪʚʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʙʦʣʴʰʠʭ 

ʟʘʧʘʩʦʚ ʙʠʦʤʘʩʩʳ. ʄʠʢʨʦʤʠʮʝʪʳ ʫʯʘʩʪʚʫʶʪ ʚ ʩʦ-

ʟʜʘʥʠʠ ʧʦʯʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʩʠʥʪʝʟʝ ʛʫʤʫʩʦʚʳʭ 

ʚʝʱʝʩʪʚ, ʘ ʪʘʢʞʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʚʦ ʚʣʠʷʥʠʠ ʥʘ ʫʜʝʨʞʘʥʠʝ ʚʣʘʛʠ 

ʚ ʧʦʯʚʝ ʠ ʜʨʫʛʠʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ 

[11, ʩ. 892]. 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʛʨʠʙʦʚ ʢ ʥʝʬʪʷʥʦʤʫ ʟʘʛʨʷʟʥʝ-

ʥʠʶ, ʘ ʧʨʠ ʙʦʣʴʰʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʥʝʬʪʠ ʫʚʝʣʠʯʝ-

ʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʛʨʠʙʦʚ ʚ ʧʦʯʚʝ, ʩʚʷʟʘʥʳ ʩ ʪʝʤ, ʯʪʦ 

ʨʅ ʟʘʛʨʷʟʥʝʥʥʦʡ ʧʦʯʚʳ ʩʤʝʱʘʝʪʩʷ ʚ ʢʠʩʣʫʶ ʦʙ-

ʣʘʩʪʴ (ʨʅ 4,5 ï 5,5), ʯʪʦ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʝʪ ʨʦʩʪʫ 

ʛʨʠʙʦʚ. ʇʦʯʚʝʥʥʳʝ ʛʨʠʙʳ ʠʩʧʦʣʴʟʫʶʪ ʋɺ ʥʝʬʪʠ ʚ 

ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʫʛʣʝʨʦʜʥʦʛʦ ʧʠʪʘʥʠʷ ʠ, ʙʣʘʛʦ-

ʜʘʨʷ ʚʳʩʦʢʦʡ ʵʥʟʠʤʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʦʥʠ 

ʦʯʝʥʴ ʙʳʩʪʨʦ ʚʳʨʘʙʘʪʳʚʘʶʪ ʬʝʨʤʝʥʪʳ ʠ ʨʘʟʣʘʛʘʶʪ 

ʥʝʬʪʴ ʥʘ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ [13, ʩ. 

211-212]. 

ɼʦʤʠʥʠʨʫʶʱʠʝ ʚ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚʘʭ 

ʤʠʢʨʦʤʠʮʝʪʳ ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʷʚʣʷ-

ʶʪʩʷ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʤʠ ʬʦʨʤʘʤʠ, ʦʙʣʘʜʘʶ-

ʱʠʤʠ ʩʧʦʩʦʙʥʦʩʪʴʶ ʚʳʟʳʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ 

ʙʦʣʝʟʥʝʡ ʯʝʣʦʚʝʢʘ ʠ ʪʝʧʣʦʢʨʦʚʥʳʭ ʞʠʚʦʪʥʳʭ ʧʨʠ 

ʧʦʧʘʜʘʥʠʠ ʚ ʞʠʚʦʡ ʦʨʛʘʥʠʟʤ [11, 892].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʬʪʷʥʳʝ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʘʟʳ-

ʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʠ ʩʚʦʡʩʪʚʘ 

ʧʦʯʚʳ, ʥʘ ʤʘʢʨʦʬʣʦʨʫ ʠ ʤʝʟʦʬʘʫʥʫ, ʘ ʪʘʢʞʝ ʥʘ ʤʠʢ-

ʨʦʙʠʘʣʴʥʳʝ ʧʦʯʚʝʥʥʳʝ ʩʦʦʙʱʝʩʪʚʘ. 
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INFLUENCE OF INTRASTIC ANESTHESIA ON HEMATOLOGICAL PARAMETERS OF RABBITS  

 

ɸʥʥʦʪʘʮʠʷ. 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʘʣʛʦʨʠʪʤ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʧʨʠ ʚʥʫʪʨʠ-

ʢʦʩʪʥʦʡ ʘʥʝʩʪʝʟʠʠ, ʘ ʪʘʢ ʞʝ ʨʘʩʩʤʦʪʨʝʥʘ ʪʝʭʥʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʚʥʫʪʨʠʢʦʩʪʥʦʡ ʘʥʝʩʪʝʟʠʠ ʧʨʠ ʦʩʪʝʦʩʠʥ-

ʪʝʟʝ ʪʨʫʙʯʘʪʳʭ ʢʦʩʪʝʡ. ʋʢʘʟʘʥʳ ʦʩʥʦʚʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʥʫʪʨʠʢʦʩʪʥʦʡ ʘʥʝʩʪʝʟʠʠ 

ʧʨʠ ʦʩʪʝʦʩʠʥʪʝʟʝ ʢʦʩʪʝʡ ʛʦʣʝʥʠ.  

ɸnnotation. 

The article discusses the algorithm for changing the parameters of peripheral blood during intraosseous 

anesthesia, as well as the technique of intraosseous anesthesia during osteosynthesis of tubular bones. The main 

recommendations on the use of intraosseous anesthesia during osteosynthesis of the bones of the leg are indicated. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʥʫʪʨʠʢʦʩʪʥʘʷ ʘʥʝʩʪʝʟʠʷ, ʦʩʪʝʦʩʠʥʪʝʟ, ʭʠʨʫʨʛʠʷ, ʦʩʣʦʞʥʝʥʠʷ, ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ. 

Key words: intraosseous anesthesia, osteosynthesis, surgery, complications, blood counts. 
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ɺʚʝʜʝʥʠʝ 
ʂʣʘʩʩʠʯʝʩʢʠʤ ʣʘʙʦʨʘʪʦʨʥʳʤ ʞʠʚʦʪʥʳʤ ʚ 

ʦʧʳʪʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʩʪʥʦʡ ʠ ʦʙʱʝʡ ʘʥʝʩʪʝʟʠʠ 

ʷʚʣʷʶʪʩʷ ʢʨʦʣʠʢʠ. ɼʘʥʥʳʡ ʚʠʜ ʞʠʚʦʪʥʦʛʦ ʠʤʝʝʪ 

ʚʳʩʦʢʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʧʨʝʧʘʨʘʪʘʤ, ʘ ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ - ʚʳʩʦʢʫʶ ʩʤʝʨʪʥʦʩʪʴ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʥʘ ʢʨʦʣʠʢʘʭ ʨʝʛʫʣʷʨʥʦ ʧʨʦʚʦʜʷʪʩʷ ʩʦʚʨʝʤʝʥ-

ʥʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʠ ʭʠʨʫʨʛʠʯʝʩʢʠʝ ʧʨʦʮʝʜʫʨʳ, 

ʪʨʝʙʫʶʱʠʝ ʙʝʟʦʧʘʩʥʦʡ ʠ ʢʘʯʝʩʪʚʝʥʥʦ ʧʨʦʚʝʜʝʥʥʦʡ 

ʘʥʝʩʪʝʟʠʠ. ʀʥʪʫʙʘʮʠʷ ʪʨʘʭʝʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥ-

ʛʘʣʷʮʠʦʥʥʦʛʦ ʥʘʨʢʦʟʘ ʫ ʢʨʦʣʠʢʦʚ ʤʦʛʫʪ ʙʳʪʴ ʜʦ-

ʚʦʣʴʥʦ ʩʣʦʞʥʳʤʠ ʠ ʜʣʠʪʝʣʴʥʳʤʠ. ʀʥʪʫʙʘʮʠʷ ʤʦ-

ʞʝʪ ʚʳʟʚʘʪʴ ʪʨʘʚʤʫ ʛʦʨʪʘʥʠ ʠʣʠ ʩʧʘʟʤ ʪʨʘʭʝʠ, ʧʦ-

ʵʪʦʤʫ ʪʨʝʙʫʝʪʩʷ ʦʧʳʪ ʠ ʪʝʭʥʠʯʝʩʢʘʷ ʣʦʚʢʦʩʪʴ. ʋ 

ʤʝʣʢʠʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʙʦʣʴʰʠʥʩʪʚʦ ʘʥʝ-

ʩʪʝʪʠʢʦʚ ʚʚʦʜʷʪ ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʠʟ-ʟʘ ʥʝʚʦʟʤʦʞ-

ʥʦʩʪʠ ʚʥʫʪʨʠʚʝʥʥʦʛʦ ʜʦʩʪʫʧʘ. ɺʚʝʜʝʥʠʝ ʩʥʦʪʚʦʨ-

ʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʢʦʨʦʪʢʦʛʦ ʜʝʡʩʪʚʠʷ, ʪʘʢʠʭ ʢʘʢ ʧʨʦ-

ʧʦʬʦʣ, ʧʨʠʚʝʣʦ ʢ ʨʘʟʨʘʙʦʪʢʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʤʝʪʦʜʦʚ ʠʥʛʘʣʷʮʠʦʥʥʦʡ ʘʥʝʩʪʝʟʠʠ, ʪʦ ʝʩʪʴ ʪʦʪʘʣʴ-

ʥʦʡ ʚʥʫʪʨʠʚʝʥʥʦʡ ʘʥʝʩʪʝʟʠʠ. 

ʇʨʦʧʦʬʦʣ, ʥʝʙʘʨʙʠʪʫʨʘʟʘʤʝʱʝʥʥʳʡ ʠʟʦʧʨʦ-

ʧʠʣʬʝʥʦʣ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʥʝʩʪʝʪʠʢ ʜʣʷ ʚʥʫʪ-

ʨʠʚʝʥʥʦʛʦ ʚʚʝʜʝʥʠʷ, ʢʦʪʦʨʳʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʧʦʧʫʣʷʨʝʥ ʫ ʣʶʜʝʡ ʠ ʞʠʚʦʪʥʳʭ ʢʘʢ ʝʜʠʥʩʪʚʝʥʥʳʡ 

ʘʛʝʥʪ ʠ ʢʘʢ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʩʨʝʜʩʪʚʦ ʚ ʤʝʪʦʜʘʭ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ ʘʥʝʩʪʝʟʠʠ. ʆʥ ʫʩʧʝʰʥʦ ʧʨʠʤʝ-

ʥʷʝʪʩʷ ʜʣʷ ʠʥʜʫʢʮʠʠ ʘʥʝʩʪʝʟʠʠ ʫ ʢʨʦʣʠʢʦʚ ʚ ʜʦʟʘʭ 

5-15 ʤʛ / ʢʛ ʤʘʩʩʳ ʪʝʣʘ. ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ 

ʧʨʦʧʦʬʦʣʘ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʥʫʪʨʠʚʝʥʥʦʛʦ 

ʚʚʝʜʝʥʠʷ. ɼʨʫʛʠʝ ʧʫʪʠ ʚʚʝʜʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʧʦʜʢʦʞ-

ʥʳʡ ʠʣʠ ʚʥʫʪʨʠʤʳʰʝʯʥʳʡ, ʥʝ ʦʢʘʟʳʚʘʶʪ ʘʥʝʩʪʝʟʠ-

ʨʫʶʱʝʛʦ ʵʬʬʝʢʪʘ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʜʦʟʘʭ. 

ɺʥʫʪʨʠʢʦʩʪʥʳʡ (ɺʂ) ʧʫʪʴ ʵʬʬʝʢʪʠʚʝʥ ʜʣʷ ʚʚʝ-

ʜʝʥʠʷ ʤʥʦʛʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʫ ʢʦʪʦʨʳʭ 

ʩʫʱʝʩʪʚʫʶʪ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʚʦʟʜʝʡ-

ʩʪʚʠʶ ʥʘ ʦʨʛʘʥʠʟʤ ʞʠʚʦʪʥʦʛʦ. ʂʦʛʜʘ ʚʝʥʦʟʥʘʷ ʢʘ-

ʪʝʪʝʨʠʟʘʮʠʷ ʥʝʚʦʟʤʦʞʥʘ, ɺʂ-ʚʚʝʜʝʥʠʝ ʠʤʝʝʪ ʧʦ-

ʪʝʥʮʠʘʣʴʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ ʠʥʜʫʢʮʠʠ ʠ ʧʦʜʜʝʨ-

ʞʘʥʠʠ ʦʙʱʝʡ ʘʥʝʩʪʝʟʠʠ ʩ ʥʘʜʣʝʞʘʱʠʤʠ 

ʘʥʝʩʪʝʪʠʢʘʤʠ. ʍʦʪʷ ʠʤʝʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʘʷ ʠʥʬʦʨ-

ʤʘʮʠʷ ʦ ʬʘʨʤʘʢʦʢʠʥʝʪʠʯʝʩʢʠʭ, ʬʘʨʤʘʢʦʜʠʥʘʤʠʯʝ-

ʩʢʠʭ ʠ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʵʬʬʝʢʪʘʭ ʧʨʦʧʦʬʦʣʘ, ʝʛʦ 

ʚʣʠʷʥʠʝ ʥʘ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʝʱʝ ʥʝ 

ʠʟʫʯʝʥʳ ʧʨʠ ɺʂ-ʘʥʝʩʪʝʟʠʠ. 

ʊʝʭʥʠʢʘ ʧʨʦʚʝʜʝʥʠʷ  

ɼʣʷ ʜʘʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘʤʠ ʙʳʣʠ ʦʪʦ-

ʙʨʘʥʳ ʜʝʩʷʪʴ ʩʘʤʮʦʚ ʢʨʦʣʠʢʦʚ ʦʜʥʦʡ ʧʦʨʦʜʳ (ʥʦ-

ʚʦʟʝʣʘʥʜʩʢʠʝ ʙʝʣʳʝ) ʠ ʦʜʥʦʡ ʚʝʩʦʚʦʡ ʢʘʪʝʛʦʨʠʠ 

(2.5Ñ0.3 ʢʛ). ʆʥʠ ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ 

ʩʨʝʜʝ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 20 Ñ 2 ÁC ʠ ʠʤʝʣʠ ʩʚʦʙʦʜʥʳʡ 

ʜʦʩʪʫʧ ʢ ʢʦʤʤʝʨʯʝʩʢʦʤʫ ʛʨʘʥʫʣʠʨʦʚʘʥʥʦʤʫ ʨʘʮʠ-

ʦʥʫ ʠ ʚʦʜʝ. ɿʘ ʯʘʩ ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʘʥʝʩʪʝʟʠʠ ʞʠʚʦʪ-

ʥʳʝ ʙʳʣʠ ʦʪʣʫʯʝʥʳ ʦʪ ʢʦʨʤʘ, ʥʦ ʙʳʣ ʦʩʪʘʚʣʝʥ ʩʚʦ-

ʙʦʜʥʳʡ ʜʦʩʪʫʧ ʢ ʚʦʜʝ. ʂʨʦʣʠʢʠ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 

ʜʚʝ ʛʨʫʧʧʳ, ʚ ʢʘʞʜʦʡ ʙʳʣʦ ʧʷʪʴ ʦʩʦʙʝʡ. ʇʝʨʚʘʷ 

ʛʨʫʧʧʘ ð ʢʦʥʪʨʦʣʴʥʘʷ, ʚ ʥʝʡ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ 

ʪʦʣʴʢʦ ɺɺ-ʘʥʝʩʪʝʟʠʷ; ʚʪʦʨʘʷ ð ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-

ʥʘʷ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ɺʂ ʠ ɺɺ-ʘʥʝʩʪʝʟʠʠ. ʂʨʦʣʠʢʘʤ 

ʧʨʦʚʦʜʠʣʘʩʴ ʨʝʛʠʦʥʘʣʴʥʘʷ ʘʥʝʩʪʝʟʠʷ ʩ ʜʦʨʩʘʣʴʥʦʡ 

ʩʪʦʨʦʥʳ ʫ ʦʩʥʦʚʘʥʠʷ ʫʰʥʦʡ ʨʘʢʦʚʠʥʳ. 1% ʨʘʩʪʚʦʨ 

ʣʠʜʦʢʘʠʥʘ ʛʠʜʨʦʭʣʦʨʠʜʘ ʚʚʦʜʠʣʩʷ ʧʦʜʢʦʞʥʦ ʧʦ 

0,5-1 ʤʣ. ɼʘʥʥʘʷ ʧʨʦʮʝʜʫʨʘ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʦʙʣʝʛ-

ʯʝʥʠʷ ʢʘʪʝʪʝʨʠʟʘʮʠʠ ʚʝʥ ʟʘ ʩʯʝʪ ʨʘʩʰʠʨʝʥʠʷ ʩʦʩʫ-

ʜʦʚ. ɼʝʩʷʪʴ ʤʠʥʫʪ ʩʧʫʩʪʷ ʮʝʥʪʨʘʣʴʥʘʷ ʫʰʥʘʷ ʘʨʪʝ-

ʨʠʷ ʠ ʢʨʘʝʚʘʷ ʫʰʥʘʷ ʚʝʥʘ ʙʳʣʠ ʢʘʥʶʣʠʨʦʚʘʥʳ ʯʝ-

ʨʝʟ ʢʘʪʝʪʝʨ ʜʣʷ ʢʦʥʪʨʦʣʷ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, 

ʟʘʙʦʨʘ ʢʨʦʚʠ ʠ ʚʥʫʪʨʠʚʝʥʥʦʛʦ ʚʚʝʜʝʥʠʷ ʣʝʢʘʨʩʪʚ. 

ʌʠʢʩʘʮʠʶ ʢʨʦʣʠʢʦʚ ʧʨʦʚʦʜʠʣʠ ʚʨʫʯʥʫʶ, ʯʪʦ ʧʦʟ-

ʚʦʣʠʣʦ ʧʨʦʚʝʩʪʠ ʚʥʫʪʨʠʚʝʥʥʫʶ ʠ ʚʥʫʪʨʠʢʦʩʪʥʫʶ 

ʘʥʝʩʪʝʟʠʠ. ʇʦʩʣʝʜʥʝʝ ʙʳʣʦ ʜʦʩʪʠʛʥʫʪʦ ʘʩʝʧʪʠʯʝ-

ʩʢʦʡ ʧʦʜʛʦʪʦʚʢʦʡ ʫʯʘʩʪʢʘ ʙʦʣʴʰʝʙʝʨʮʦʚʦʡ ʢʦʩʪʠ 

ʧʝʨʝʜ ʜʝʩʝʥʩʠʙʠʣʠʟʘʮʠʝʡ ʢʦʞʠ ʠ ʥʘʜʢʦʩʪʥʠʮʳ 0,5 

ʤʣ 1% ʨʘʩʪʚʦʨʘ ʣʠʜʦʢʘʠʥʘ ʛʠʜʨʦʭʣʦʨʠʜʘ. ʀʛʣʘ ʜʣʷ 

ʘʩʧʠʨʘʮʠʠ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʚʚʦʜʠʣʘʩʴ ʚ ʤʝʜʫʣʣʷʨ-

ʥʫʶ ʧʦʣʦʩʪʴ, ʧʨʠ ʵʪʦʤ ʩʪʠʣʝʪ ʙʳʣ ʫʜʘʣʸʥ ʜʦ ʧʨʦ-

ʤʳʚʘʥʠʷ ʝʝ ʛʝʧʘʨʠʥʠʟʠʨʦʚʘʥʥʳʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ 

ʨʘʩʪʚʦʨʦʤ. ʇʦʩʣʝ ʢʘʪʝʪʝʨʠʟʘʮʠʠ ʠ ʢʘʥʶʣʷʮʠʠ ʢʨʦ-

ʣʠʢʘʤ ʦʪʚʦʜʠʣʠ 15 ʤʠʥʫʪ ʥʘ ʦʪʜʳʭ.  

ɺ 1-ʡ ʛʨʫʧʧʝ ʧʨʦʧʦʬʦʣ ʚʚʦʜʠʣʠ ʚʥʫʪʨʠʚʝʥʥʦ ʚ 

ʪʝʯʝʥʠʝ 10 ʩʝʢʫʥʜ ʜʣʷ ʠʥʜʫʢʮʠʠ ʘʥʝʩʪʝʟʠʠ. ɿʘʪʝʤ 

ʘʥʝʩʪʝʟʠʶ ʧʦʜʜʝʨʞʠʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥʫʪ ʩ ʧʦ-

ʤʦʱʴʶ ʚʥʫʪʨʠʚʝʥʥʦʡ ʠʥʬʫʟʠʠ ʧʨʦʧʦʬʦʣʘ (1 ʤʛ / ʢʛ 

ʚ ʤʠʥʫʪʫ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʧʧʘʨʘʪʘ ʀʇʉ. ɺʦ 2-ʡ 

ʛʨʫʧʧʝ ʜʦʟʘ ʠ ʤʝʪʦʜʠʢʘ ʚʚʝʜʝʥʠʷ ʧʨʦʧʦʬʦʣʘ ʙʳʣʠ 

ʪʘʢʠʤʠ ʞʝ, ʢʘʢ ʠ ʚ 1-ʡ ʛʨʫʧʧʝ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʛʦ, 

ʯʪʦ ʢʨʦʤʝ ɺɺ ʚʚʝʜʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʠ ɺʂ ʚʚʝʜʝ-

ʥʠʝ ʘʥʝʩʪʝʟʠʠ.  

ɺʨʝʤʷ ʠʥʜʫʢʮʠʠ ʦʧʨʝʜʝʣʷʣʠ ʠʥʪʝʨʚʘʣʦʤ ʦʪ 

ʧʨʠʝʤʘ ʧʨʦʧʦʬʦʣʘ ʜʦ ʧʦʪʝʨʠ ʨʝʬʣʝʢʩʘ. ɼʣʠʪʝʣʴ-

ʥʦʩʪʴ ʜʘʥʥʦʡ ʘʥʝʩʪʝʟʠʠ ʩʦʩʪʘʚʣʷʣʘ 30 ʤʠʥʫʪ. 

ɺʨʝʤʷ ʘʥʝʩʪʝʟʠʠ ʦʧʨʝʜʝʣʷʣʠ ʠʥʪʝʨʚʘʣʦʤ ʦʪ ʧʦʪʝʨʠ 

ʨʝʬʣʝʢʩʘ ʜʦ ʝʛʦ ʚʦʟʚʨʘʱʝʥʠʷ. 

ʊʘʙʣʠʮʘ ˉ1 

ʐʢʘʣʘ ʢʘʯʝʩʪʚʘ ʘʥʝʩʪʝʟʠʠ 

ʆʮʝʥʢʘ 0 1 2 3 

ʆʧʠʩʘ-

ʥʠʝ 

ʪʷʞʝʣʘʷ ʨʝʘʢ-

ʮʠʷ ʩ ʥʘʩʠʣʴ-

ʩʪʚʝʥʥʳʤʠ 

ʜʚʠʞʝʥʠʷʤʠ 

ʫʤʝʨʝʥʥʘʷ ʨʝʘʢʮʠʷ, ʩʧʦ-

ʩʦʙʥʘʷ ʦʩʪʘʚʘʪʴʩʷ ʚ ʧʦʣʦ-

ʞʝʥʠʠ ʛʨʫʜʠ ʠ ʤʷʛʢʦ ʨʝʘ-

ʛʠʨʦʚʘʪʴ ʥʘ ʚʥʝʰʥʠʝ ʨʘʟ-

ʜʨʘʞʠʪʝʣʠ 

ʥʝʩʧʦʩʦʙʥʦʩʪʴ ʦʩʪʘʚʘʪʴʩʷ ʚ ʧʦʣʦʞʝʥʠʠ 

ʣʝʞʘ ʥʘ ʛʨʫʜʠ ʠ ʩʢʣʦʥʥʦʩʪʴ ʦʩʪʘʚʘʪʴʩʷ 

ʚ ʙʦʢʦʚʦʤ ʧʦʣʦʞʝʥʠʠ, ʩʣʘʙʘʷ ʨʝʘʢʮʠʷ 

ʥʘ ʫʰʥʫʶ ʨʘʢʦʚʠʥʫ ʠ ʪʝʥʜʝʥʮʠʷ ʦʩʪʘ-

ʚʘʪʴʩʷ ʚ ʙʦʢʦʚʦʤ ʧʦʣʦʞʝʥʠʠ 

ɻʣʫʙʦʢʘʷ 

ʦʙɦʘʷ ʘʥʝ-

ʩʪʝʟʠʷ, ʙʝʟ 

ʨʝʘʢʮʠʠ 

 

ɺʩʝ ʨʝʬʣʝʢʩʳ ʦʪʩʫʪʩʪʚʦʚʘʣʠ, ʢʨʦʤʝ ʨʦʛʦʚʠʯʥʳʭ ʨʝʬʣʝʢʩʦʚ ʩ ʣʝʛʢʦʡ ʨʝʘʢʮʠʝʡ ʥʘ ʨʘʟʜʨʘʞʠʪʝʣʠ. ɺʨʝʤʷ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʧʨʝʜʝʣʷʣʠ ʢʘʢ ʧʝʨʠʦʜ ʤʝʞʜʫ ʦʢʦʥʯʘʥʠʝʤ ʚʚʝʜʝʥʠʷ ʧʨʦʧʦʬʦʣʘ ʠ ʚʦʟʚʨʘʱʝʥʠʝʤ ʨʝʬʣʝʢʩʘ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. 
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ʊʘʙʣʠʮʘ ˉ2 

ʐʢʘʣʘ ʢʘʯʝʩʪʚʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ  

ʆʮʝʥʢʘ 0 1 2 3 

ʆʧʠʩʘ-

ʥʠʝ 

ʜʦʩʪʘʪʦʯʥʦ 

ʧʣʘʚʥʦ 

ʩʣʫʯʘʡʥʳʝ ʠʟʙʠʝʥʠʷ ʠ ʩʠʣʴʥʳʝ 

ʜʚʠʞʝʥʠʷ 

ʧʦʩʪʦʷʥʥʳʝ ʧʦʙʦʠ ʠ ʙʫʨʥʳʝ 

ʜʚʠʞʝʥʠʷ 

ʅʝʪ ʵʬ-

ʬʝʢʪʘ 

 

ʇʨʦʬʠʣʠ ʛʝʤʘʪʦʣʦʛʠʠ ʠ ʧʣʘʟʤʦʭʠʤʠʠ ʩʨʘʚʥʠ-

ʚʘʣʠ ʫ ʢʨʦʣʠʢʦʚ ʜʦ ʚʚʝʜʝʥʠʷ ʧʨʦʧʦʬʦʣʘ ʠ ʧʦʩʣʝ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʪ ʥʘʨʢʦʟʘ, ʘ ʪʘʢʞʝ ʫ ʢʨʦʣʠʢʦʚ ʨʘʟ-

ʥʳʭ ʛʨʫʧʧ ʚ ʢʘʞʜʦʤ ʩʣʫʯʘʝ. ʉʳʚʦʨʦʪʢʫ ʢʨʦʚʠ ʘʥʘ-

ʣʠʟʠʨʦʚʘʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘʪʦʨʘ (Technicon, RA1000, ʉʐɸ) ʥʘ ʦʙʱʠʡ 

ʙʠʣʠʨʫʙʠʥ, ʘʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʫ, ʘʣʘʥʠʥʘ-

ʤʠʥʦʪʨʘʥʩʬʝʨʘʟʫ, ʦʙʱʠʡ ʙʝʣʦʢ , ʱʝʣʦʯʥʫʶ ʬʦʩʬʘ-

ʪʘʟʫ, ʢʘʣʴʮʠʡ ʠ ʬʦʩʬʦʨ. 

ʀʥʜʫʢʮʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʩʣʝ ʘʥʝʩʪʝʟʠʠ 

ʧʨʦʪʝʢʘʣʠ ʙʝʟ ʦʩʣʦʞʥʝʥʠʡ ʚʦ ʚʩʝʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-

ʥʳʭ ʛʨʫʧʧʘʭ. ɺ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ʜʠʥʘʤʠʢʘ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʢʦʥʪʨʦʣʠʨʦʚʘʣʘʩʴ ʩ ʧʦ-

ʤʦʱʴʶ ʜʘʥʥʳʭ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʨʦʚʠ. 

ɸʥʘʣʠʟ ʦʪʙʠʨʘʣʩʷ ʧʝʨʝʜ ʦʧʝʨʘʮʠʝʡ ʠ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʧʦʩʣʝ ʥʝʸ ʥʘ 3, 6, 9, 12 ʠ 15 ʩʫʪʢʠ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʘʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʠʜʥʦ, 

ʯʪʦ ʚ ʪʘʙʣʠʮʝ ˉ4 ð ʥʘ 9 ʩʫʪʢʠ ʚ ʥʦʨʤʫ ʧʨʠʭʦʜʠʪ 

ʆʙʱʠʡ ʙʝʣʦʢ, ʘ ʂʘʣʴʮʠʡ ʠ ʌʦʩʬʦʨ ʥʘ 15 ʩʫʪʢʠ, ʘ ʚ 

ʪʘʙʣʠʮʝ ˉ5 ʧʦʢʘʟʘʪʝʣʠ ʆʙʱʠʡ ɹʝʣʦʢ, ʂʘʣʴʮʠʡ ʠ 

ʌʦʩʬʦʨ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ ʥʘ ʧʨʦʪʷʞʝ-

ʥʠʠ ʚʩʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʊʘʙʣʠʮʘ ˉ3 

ɺʨʝʤʷ ʠ ʢʘʯʝʩʪʚʦ ʘʥʝʩʪʝʟʠʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʝʬʣʝʢʩʦʚ. 

ʇʘʨʘʤʝʪʨʳ ɻʨʫʧʧʘ 1 (ɺʂ ʠ ɺɺ) ɻʨʫʧʧʘ 2 (ɺɺ) 

ɺʨʝʤʷ ʠʥʜʫʢʮʠʠ (ʩʝʢ) 8.00 9.00 

ɺʨʝʤʷ ʘʥʝʩʪʝʟʠʠ (ʤʠʥ) 38.00 34.00 

ɺʨʝʤʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ (ʤʠʥ) 9.00 7.50 

ʂʘʯʝʩʪʚʦ ʘʥʝʩʪʝʟʠʠ 3 2 

ʂʘʯʝʩʪʚʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 0 1 

 

ʊʘʙʣʠʮʘ ˉ4 

ʇʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʧʨʠ ɺɺ ʘʥʝʩʪʝʟʠʠ. ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ˉ1 

 ɹʠʣʠʨʫʙʠʥ ʦʙʱʠʡ ɸʉʊ ɸʃʊ ʆʙʱʠʡ ʙʝʣʦʢ ʑʝʣʦʯʥʘʷ ʬʦʩʬʦʪʘʟʘ ʂʘʣʴʮʠʡ ʌʦʩʬʦʨ 

ɺ ʥʦʨʤʝ 5-16 10-98 55-260 50-75 10-96 3-5 4-6 

ɼʦ ʦʧʝʨʘʮʠʠ 9.4 25.7 75.6 51.1 49.3 4.1 4.5 

3 ʜʝʥʴ 16.7 98.3 242.5 96.9Ñ1.2 107.6 6.3Ñ1.07 3.2Ñ1 

6 ʜʝʥʴ 13.6 81.6 206.3 89.5Ñ1.08 101.2 6.9Ñ1.2 2.3Ñ0.7 

9 ʜʝʥʴ 11.5 76.2 189.2 81.2Ñ1 92.5 6.1Ñ1.04 2.9Ñ0.8 

12 ʜʝʥʴ 9.8 66.5 162.4 75.9Ñ0.9 83.7 5.4Ñ0.9 3.7Ñ1.13 

15 ʜʝʥʴ 9.1 58.3 134.9 71.1Ñ0.8 71.8 4.7Ñ0.8 4.3Ñ1.3 

 

ʊʘʙʣʠʮʘ ˉ5 

ʇʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʧʨʠ ʩʦʯʝʪʘʥʥʦʡ ɺʂ ʠ ɺɺ ʘʥʝʩʪʝʟʠʠ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʛʨʫʧʧʘ ˉ2 

 ɹʠʣʠʨʫʙʠʥ ʦʙʱʠʡ ɸʉʊ ɸʃʊ ʆʙʱʠʡ ʙʝʣʦʢ ʑʝʣʦʯʥʘʷ ʬʦʩʬʦʪʘʟʘ ʂʘʣʴʮʠʡ ʌʦʩʬʦʨ 

ɺ ʥʦʨʤʝ 5-16 10-98 55-260 50-75 10-96 3-5 4-6 

ɼʦ ʦʧʝʨʘʮʠʠ 8.5 27.9 65.7  53.2 57.8 3.2 5.1 

3 ʜʝʥʴ 13.7 79.1 196.4 83.5Ñ1.1 95.9 5.6Ñ1.3 3.4Ñ0.9 

6 ʜʝʥʴ 10.2 65.8 183.2 81.4Ñ1.07 89.6 4.9Ñ1.2 2.9Ñ0.8 

9 ʜʝʥʴ 8.9 51.3 156.9 76.8Ñ1.01 81.4 4.1Ñ0.9 3.6Ñ1 

12 ʜʝʥʴ 8.6 39.7 125.2 71.1Ñ1 72.1 3.8Ñ0.9 4.1Ñ1.1 

15 ʜʝʥʴ 7.9 28.4 91.1 67.4Ñ0.9 64.3 3.5Ñ0.8 4.7Ñ1.25 

 

  



10 BIOLOGICAL SCIENCES / ζColloquium - journal Ȼ# 12(36),2019 

ɺʳʚʦʜ 
ɺʂ-ʚʚʝʜʝʥʠʝ ʫʚʝʣʠʯʠʚʘʝʪ ʧʣʦʱʘʜʴ ʠ ʩʦʢʨʘ-

ʱʘʝʪ ʣʘʪʝʥʪʥʳʡ ʧʝʨʠʦʜ ʦʙʝʟʙʦʣʠʚʘʥʠʷ, ʪʝʤ ʩʘʤʳʤ 

ʫʩʢʦʨʷʝʪ ʪʝʯʝʥʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ . 

ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ˉ2 ʩ ʧʨʠʤʝʥʝʥʠʝʤ ɺʂ ʠ ɺɺ ʘʥʝʩʪʝʟʠʠ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʥʦʨʤʳ, ʘ ʚ ʛʨʫʧʧʝ ˉ1 ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʧʨʠʭʦʜʷʪ ʚ 

ʥʦʨʤʫ ʥʘ 12-15 ʩʫʪʢʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ɺʂ ʠ ɺɺ ʘʥʝʩʪʝʟʠʠ ʫʩʢʦʨʷʝʪ 

ʚʳʟʜʦʨʦʚʣʝʥʠʝ ʞʠʚʦʪʥʦʛʦ ʧʦʩʣʝ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʠ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʢ ʧʨʠʤʝʥʝʥʠʶ ʚʝ-

ʪʝʨʠʥʘʨʥʳʤʠ ʚʨʘʯʘʤʠ.  
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VISUALIZATION OF THE MATRIXES OF ELASTIC CONSTANTS OF  ENAMEL AND DENTIN  

 

ɸʥʥʦʪʘʮʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʧʘʢʝʪʘ MATLAB ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʟʫʙʘ. 

ʇʦʣʫʯʝʥʦ ʚʠʟʫʘʣʴʥʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʬʘʢʪʘ ʫʧʨʫʛʦʡ ʘʥʠʟʦʪʨʦʧʠʠ ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʟʫʙʘ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠʭ ʤʠʥʝʨʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ. ʀʟʫʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʘʥʠʟʦʪʨʦʧʠʠ ʵʤʘʣʠ 

ʠ ʜʝʥʪʠʥʘ ʢʘʢ ʥʝʦʜʥʦʨʦʜʥʦʡ ʘʥʠʟʦʪʨʦʧʥʦʡ ʩʨʝʜʳ ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʠʟʫʯʝʥʠʠ ʧʨʦʙʣʝʤ 

ʧʨʦʯʥʦʩʪʠ ʪʢʘʥʝʡ ʟʫʙʘ ʠ ʢʘʯʝʩʪʚʘ ʨʝʩʪʘʚʨʘʮʠʡ. 

Abstract. 

The capabilities of the Matlab package for visualization of the elastic properties of hard tooth tissues are 

demonstrated. A visual confirmation of the fact of the elastic anisotropy of the hard tissues of the tooth, due to the 

crystal structure of their mineral component, was obtained. The study of the indices of anisotropy of enamel and 

dentin as an inhomogeneous anisotropic medium becomes of practical importance when studying the problems of 

the strength of tooth tissues and the quality of restorations. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʤʘʣʴ, ʜʝʥʪʠʥ, ʤʘʪʨʠʮʘ ʫʧʨʫʛʠʭ ʧʦʩʪʦʷʥʥʳʭ 

Key words: enamel, dentin, matrix of elastic constants 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ɿʥʘʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʟʫʙʦʚ ʯʝʣʦʚʝʢʘ ʚʘʞʥʦ ʜʣʷ ʢʣʠʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʟʫʙʦʚ ʧʨʠ ʨʝʩʪʘʚʨʘʮʠʠ ʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ñtooth-likeò 

ʨʝʩʪʘʚʨʘʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʋʧʨʫʛʠʝ ʩʚʦʡʩʪʚʘ 

ʵʤʘʣʠ ʠ ʜʝʥʪʠʥʘ ʷʚʣʷʶʪʩʷ ʘʥʠʟʦʪʨʦʧʥʳʤʠ ʠ ʧʦʣʥʦ-

ʩʪʴʶ ʦʧʨʝʜʝʣʷʶʪʩʷ ʤʘʪʨʠʮʘʤʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦ-

ʜʘʪʣʠʚʦʩʪʠ sij ʠ ʫʧʨʫʛʠʭ ʧʦʩʪʦʷʥʥʳʭ cij, ʢʦʤʧʦ-

ʥʝʥʪʳ ʢʦʪʦʨʳʭ ʠʟʚʝʩʪʥʳ ʥʘ ʦʩʥʦʚʝ ʦʧʳʪʥʳʭ ʜʘʥ-

ʥʳʭ [1].  

ʆʪʤʝʪʠʤ, ʯʪʦ ʜʘʥʥʳʝ ʤʘʪʨʠʮʳ ʷʚʣʷʶʪʩʷ 

ʚʝʩʴʤʘ ʨʘʟʨʝʞʝʥʥʳʤʠ ʧʦʪʦʤʫ, ʯʪʦ ʪʦʣʴʢʦ 12 ʠʟ 36 

ʵʣʝʤʝʥʪʦʚ ʦʪʣʠʯʥʳ ʦʪ ʥʫʣʷ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ, 

ʢʦʛʜʘ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʵʣʝʤʝʥʪʦʚ ʤʘʪʨʠʮʳ ʷʚʣʷʶʪʩʷ 

ʥʝʥʫʣʝʚʳʤʠ, ʤʘʪʨʠʮʘ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ ʧʣʦʪʥʦʡ. ʇʨʠ 

ʵʪʦʤ ʚ ʤʘʪʨʠʮʘʭ ʪʦʣʴʢʦ ʧʦ ʧʷʪʴ ʵʣʝʤʝʥʪʦʚ ʠʟ ʥʝʥʫ-

ʣʝʚʳʭ ʷʚʣʷʶʪʩʷ ʥʝʟʘʚʠʩʠʤʳʤʠ. ɼʣʷ ʵʤʘʣʠ ʵʪʦ 

ʩ11=115.00, ʩ12=42.40, ʩ13=30.00, ʩ33=125.00, 

ʩ44=22.80 (ɻʇʘ), s11=0.0104, s12=-0.0034, s13=-0.0017, 

s33=0.0088, s44=0.0439 (ɻʇʘ-1), ʜʣʷ ʜʝʥʪʠʥʘ ï 

ʩ11=37.00, ʩ12=16.60, ʩ13=8.70, ʩ33=39.00, ʩ44=5.70 

(ɻʇʘ), s11=0.0346, s12=-0.0145, s13=-0.0045, 

s33=0.0276, s44=0.1754 (ɻʇʘ-1). ɺ ʠʪʦʛʝ ʤʘʪʨʠʮʳ 

ʫʧʨʫʛʠʭ ʧʦʩʪʦʷʥʥʳʭ ʵʤʘʣʠ ʠ ʜʝʥʪʠʥʘ ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ 
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ʕʤʘʣʴ ɼʝʥʪʠʥ 
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ɿʥʘʥʠʝ ʫʧʨʫʛʠʭ ʧʦʩʪʦʷʥʥʳʭ ʤʘʪʨʠʮ ʚʝʩʴʤʘ ʠʥ-

ʬʦʨʤʘʪʠʚʥʦ ʠ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʯʠʪʘʪʴ ʫʧʨʫʛʠʝ ʤʦ-

ʜʫʣʠ ʖʥʛʘ ʠ ʩʜʚʠʛʘ, ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ, ʘ 

ʪʘʢʞʝ ʜʨʫʛʠʝ ʫʧʨʫʛʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʠʢʨʠ-

ʩʪʘʣʣʠʯʝʩʢʠʭ ʠ ʪʝʢʩʪʫʨʠʨʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʘ-

ʢʦʚʳʤʠ ʷʚʣʷʶʪʩʷ ʨʝʘʣʴʥʳʝ ʪʚʝʨʜʳʝ ʪʢʘʥʠ ʟʫʙʘ. ʀʟ-

ʚʝʩʪʥʦ, ʯʪʦ ʵʤʘʣʴ ʠ ʜʝʥʪʠʥ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʢʘʢ ʙʠʦʢʦʤʧʦʟʠʪ ʠ ʤʠʢʨʦʥʝʦʜʥʦʨʦʜʥʫʶ ʛʝʪʝʨʦʬʘʟ-

ʥʫʶ ʩʨʝʜʫ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʢʦʣʣʘʛʝʥʦʚʳʤ ʤʘʪʨʠʢ-

ʩʦʤ (ʚ ʜʝʥʪʠʥʝ) ʠ ʤʠʥʝʨʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ 

ʚʠʜʝ ʢʨʠʩʪʘʣʣʦʚ ʘʧʘʪʠʪʦʚ ʛʝʢʩʘʛʦʥʘʣʴʥʦʡ ʩʠʥʛʦ-

ʥʠʠ. ʇʨʠ ʵʪʦʤ ʚ ʵʤʘʣʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʨʠʟʤʳ 

ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʦʙʣʘʜʘʶʪ ʦʜʠʥʘʢʦʚʳʤ ʠʣʠ 

ʩʭʦʞʠʤ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠʝʤ, ʦʥʠ ʦʪʣʠʯʘ-

ʶʪʩʷ ʚʟʘʠʤʥʦʡ ʦʨʠʝʥʪʘʮʠʝʡ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʭ 

ʦʩʝʡ. ʂʘʥʘʣʴʮʳ ʜʝʥʪʠʥʘ ʠʜʫʪ ʨʘʜʠʘʣʴʥʦ ʦʪ ʧʫʣʴʧʳ 

ʟʫʙʘ ʢ ʵʤʘʣʠ ʠʣʠ ʮʝʤʝʥʪʫ, ʯʪʦ ʪʘʢʞʝ ʧʨʠʜʘʸʪ ʜʝʥ-

ʪʠʥʫ ʘʥʠʟʦʪʨʦʧʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ɺʠʟʫʘʣʠ-

ʟʘʮʠʷ ʨʘʟʨʝʞʝʥʥʳʭ ʤʘʪʨʠʮ ʥʝʨʝʜʢʦ ʧʦʟʚʦʣʷʝʪ ʚʳ-

ʷʚʠʪʴ ʥʝ ʪʦʣʴʢʦ ʣʶʙʦʧʳʪʥʳʝ, ʥʦ ʠ ʧʦʣʝʟʥʳʝ ʩʚʦʡ-

ʩʪʚʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ 

ʧʦʨʦʞʜʘʶʪ ʪʘʢʠʝ ʤʘʪʨʠʮʳ ʠʣʠ ʦʧʠʩʳʚʘʶʪʩʷ ʧʦ-

ʩʣʝʜʥʠʤʠ. ʏʘʩʪʦ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ, ʛʜʝ ʨʘʩʧʦʣʦ-

ʞʝʥʳ ʥʝʥʫʣʝʚʳʝ ʵʣʝʤʝʥʪʳ, ʪ.ʝ. ʧʦʣʫʯʠʪʴ ʪʘʢ ʥʘʟʳ-

ʚʘʝʤʳʡ ʰʘʙʣʦʥ ʤʘʪʨʠʮʳ.  

ʎʝʣʠ ʠ ʟʘʜʘʯʠ. ʀʟʫʯʠʪʴ ʘʥʠʟʦʪʨʦʧʠʶ ʫʧʨʫʛʠʭ 

ʩʚʦʡʩʪʚ ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʟʫʙʘ ʧʫʪʝʤ ʠʭ ʚʠʟʫʘʣʠʟʘ-

ʮʠʠ ʩ ʧʦʤʦʱʴʶ ʧʘʢʝʪʘ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ 

MATLAB ʥʘ ʦʩʥʦʚʝ ʤʘʩʩʠʚʦʚ ʫʧʨʫʛʠʭ ʧʦʩʪʦʷʥʥʳʭ 

ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʜʘʪʣʠʚʦʩʪʠ ʵʤʘʣʠ ʠ ʜʝʥʪʠʥʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʇʘʢʝʪ ʧʨʠʢʣʘʜʥʳʭ 

ʧʨʦʛʨʘʤʤ MATLAB https://matlab.ru ʠʤʝʝʪ ʩʧʝʮʠ-

ʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʨʘʟʨʝʞʝʥʥʳʭ 

ʤʘʪʨʠʮ, ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʨʷʜʦʤ ʢʦʤʘʥʜ. ʅʘʛʣʷʜʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʦʪʥʦʰʝʥʠʠ ʚʝʣʠʯʠʥ ʵʣʝʤʝʥʪʦʚ 

ʤʘʪʨʠʮʳ ʜʘʝʪ ʬʫʥʢʮʠʷ imagesc, ʢʦʪʦʨʘʷ ʠʥʪʝʨʧʨʝ-

ʪʠʨʫʝʪ ʤʘʪʨʠʮʫ ʢʘʢ ʧʨʷʤʦʫʛʦʣʴʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ. 

ʂʘʞʜʳʡ ʵʣʝʤʝʥʪ ʤʘʪʨʠʮʳ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ 

ʢʚʘʜʨʘʪʠʢʘ, ʮʚʝʪ ʢʦʪʦʨʦʛʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʝʣʠʯʠʥʝ 

ʵʣʝʤʝʥʪʘ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʟʥʘʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʮʚʝʪʘ ʠ ʚʝʣʠʯʠʥʳ ʵʣʝʤʝʥʪʘ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʢʦʤʘʥʜʫ colorbar, ʚʳʚʦʜʷʱʫʶ ʨʷʜʦʤ ʩ ʠʟʦʙʨʘʞʝ-

ʥʠʝʤ ʤʘʪʨʠʮʳ ʰʢʘʣʫ ʮʚʝʪʘ. ɺʦʟʤʦʞʥʦʩʪʴ ʚʠʟʫʘʣʠ-

ʟʘʮʠʠ ʤʘʪʨʠʮ ʩ ʧʦʤʦʱʴʶ MatLab ʚ ʮʚʝʪʝ ʠ ʛʨʘʜʘ-

ʮʠʷʭ ʩʝʨʦʛʦ ʮʚʝʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʜʠʘʛʨʘʤʤʘʭ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʟ ʧʦʣʫʯʝʥʥʳʭ 

ʜʠʘʛʨʘʤʤ (ʨʠʩ. 1) ʚʠʜʥʦ, ʯʪʦ ʫʨʦʚʝʥʴ ʫʧʨʫʛʠʭ 

ʩʚʦʡʩʪʚ ʵʤʘʣʠ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ, ʯʝʤ ʫ ʜʝʥʪʠʥʘ, 

ʯʪʦ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʦʧʳʪʥʳʤ ʜʘʥʥʳʤ, ʩʦʛʣʘʩʥʦ 

ʢʦʪʦʨʳʤ ʚ ʥʦʨʤʝ ʤʦʜʫʣʴ ʖʥʛʘ ʵʤʘʣʠ ʫ ʚʟʨʦʩʣʳʭ 

ʧʘʮʠʝʥʪʦʚ E=75-90 ɻʇʘ, ʘ ʤʦʜʫʣʴ ʖʥʛʘ ʜʝʥʪʠʥʘ 

ʦʢʦʣʦ E=10-20 ɻʇʘ [4, 5, 7], ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʤʝʥʴʰʝ. ʂʨʦʤʝ ʪʦʛʦ, ʧʘʣʠʪʨʘ ʦʪʪʝʥʢʦʚ ʩʝʨʦʛʦ ʥʘ 

ʜʠʘʛʨʘʤʤʘʭ ʧʦʜʦʙʥʘ ʜʨʫʛ ʜʨʫʛʫ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘ-

ʝʪʩʷ ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ 

ʫʧʨʫʛʘʷ ʠʟʦʪʨʦʧʠʷ ʵʤʘʣʠ ʠ ʜʝʥʪʠʥʘ (ʟʘ ʠʩʢʣʶʯʝ-

ʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʘ Q) ʦʪʣʠʯʘʝʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʥʝ-

ʟʥʘʯʠʪʝʣʴʥʦ (ʪʘʙʣ. 1). 

ʕʤʘʣʴ ɼʝʥʪʠʥ 

 
 

ʈʠʩ. 1. ɺʠʟʫʘʣʠʟʘʮʠʷ ʤʘʪʨʠʮ ʫʧʨʫʛʠʭ ʧʦʩʪʦʷʥʥʳʭ ʵʤʘʣʠ ʠ ʜʝʥʪʠʥʘ  

ʚ ʧʘʢʝʪʝ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ Matlab (ʛʨʘʜʘʮʠʠ ʩʝʨʦʛʦ). 

ʊʘʙʣʠʮʘ 1 

ʅʝʟʘʚʠʩʠʤʳʝ ʧʘʨʘʤʝʪʨʳ ʘʥʠʟʦʪʨʦʧʠʠ ʵʤʘʣʠ ʠ ʜʝʥʪʠʥʘ  

ʢʘʢ ʢʨʠʩʪʘʣʣʦʚ ʩ ʛʝʢʩʘʛʦʥʘʣʴʥʦʡ ʨʝʰʝʪʢʦʡ 

 U* R Q A1 A2 A3 A4 A5 

ʕʤʘʣʴ 0,97 -0,86 -0,27 2,10 0,63 1,32 0,85 1,03 

ɼʝʥʪʠʥ 1,57 -1,48 -0,69 2,83 0,56 1,58 0,80 1,19 

 

*ɺ ʪʘʙʣʠʮʝ ʧʨʠʚʝʜʝʥʳ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʫʧʨʫʛʦʡ ʘʥʠʟʦʪʨʦʧʠʠ ʢʨʠʩʪʘʣʣʦʚ, ʦʪ-

ʥʝʩʝʥʥʳʭ ʢ ʛʝʢʩʘʛʦʥʘʣʴʥʦʡ ʩʠʤʤʝʪʨʠʠ [6]: 

 

https://matlab.ru/
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ɽʱʝ ʦʜʠʥ ʧʦʣʝʟʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʘʥʠʟʦʪʨʦʧʠʠ 

ʫʧʨʫʛʦʡ ʜʝʬʦʨʤʘʮʠʠ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ ʤʦʞʝʪ ʙʳʪʴ 

ʧʦʣʫʯʝʥ ʠʟ ʦʪʥʦʰʝʥʠʷ ʤʦʜʫʣʝʡ ʖʥʛʘ ʚ ʥʘʧʨʘʚʣʝ-

ʥʠʷʭ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤ ʠ ʧʘʨʘʣʣʝʣʴʥʦʤ ʦʩʠ ʰʝ-

ʩʪʦʛʦ ʧʦʨʷʜʢʘ:  

33
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s
= . 

ʊʘʢʞʝ ʥʘʛʣʷʜʝʥ ʧʦʢʘʟʘʪʝʣʴ ʘʥʠʟʦʪʨʦʧʠʠ ʜʝ-

ʬʦʨʤʘʮʠʠ ʧʨʠ ʚʩʝʩʪʦʨʦʥʥʝʤ ʩʞʘʪʠʠ:  
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʧʨʠ-

ʚʣʝʢʘʝʪ ʠʟʫʯʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʤʠʢʨʦʥʝʦʜʥʦʨʦʜʥʦʛʦ 

ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ, ʪʘʢ ʢʘʢ ʵʪʠ ʧʨʦʮʝʩʩʳ ʦʧʨʝʜʝʣʷʶʪ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʟʘʨʦʞʜʝʥʠʷ ʧʣʘʩʪʠʯʝ-

ʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʤʠʢʨʦʪʨʝʱʠʥ 

ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʥʘʛʨʫʞʝʥʠʷ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʤʘ-

ʪʝʨʠʘʣʦʚ ʷʚʣʷʶʪʩʷ ʧʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ ʪʝʣʘʤʠ, 

ʪʦ ʝʩʪʴ ʩʦʩʪʦʷʪ ʠʟ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʢʨʠʩʪʘʣʣʠʪʦʚ, 

ʦʙʣʘʜʘʶʱʠʭ ʘʥʠʟʦʪʨʦʧʠʝʡ ʫʧʨʫʛʠʭ, ʧʣʘʩʪʠʯʝʩʢʠʭ, 

ʧʨʦʯʥʦʩʪʥʳʭ ʠ ʜʨʫʛʠʭ ʩʚʦʡʩʪʚ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʘʥʠʟʦʪʨʦʧʥʳʭ ʢʨʠʩʪʘʣʣʠʪʦʚ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦ-

ʚʝʥʠʶ ʚ ʤʠʢʨʦʦʙʲʸʤʘʭ ʩʣʦʞʥʦʛʦ ʥʘʧʨʷʞʸʥʥʦ-ʜʝ-

ʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ [3]. ʇʦ ʜʘʥʥʳʤ ʪʝʭ ʞʝ 

ʘʚʪʦʨʦʚ ʯʝʤ ʙʦʣʴʰʝ ʨʘʟʣʠʯʠʷ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʤʦʜʫ-

ʣʝʡ ʫʧʨʫʛʦʩʪʠ, ʪʝʤ ʙʦʣʴʰʝ ʫʨʦʚʝʥʴ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʥʘʧʨʷʞʝʥʠʡ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʠʟʫʯʝʥʠʝ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʘʥʠʟʦʪʨʦʧʠʠ ʥʝʦʜʥʦʨʦʜʥʳʭ ʩʨʝʜ ʧʨʠʦʙʨʝʪʘʝʪ 

ʚʝʩʴʤʘ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʠʟʫʯʝʥʠʠ ʚʦʧʨʦʩʦʚ 

ʧʨʦʯʥʦʩʪʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʠʟ ʨʠʩ. 1 ʩʣʝʜʫʝʪ, ʯʪʦ ʠʟ ʚʩʝʭ ʫʧʨʫ-

ʛʠʭ ʧʦʩʪʦʷʥʥʳʭ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʧʦ-

ʩʪʦʷʥʥʳʝ c11 ʢʘʢ ʫ ʵʤʘʣʠ, ʪʘʢ ʠ ʫ ʜʝʥʪʠʥʘ. ʇʦ-

ʩʢʦʣʴʢʫ, ʧʦʤʠʤʦ ʟʘʢʦʥʘ ɻʫʢʘ, ʵʪʠ ʧʦʩʪʦʷʥʥʳʝ ʩʘʤʠ 

ʧʦ ʩʝʙʝ ʥʝ ʠʤʝʶʪ ʧʨʷʤʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʩʤʳʩʣʘ, 

ʵʪʦʪ ʬʘʢʪ ʥʘʤʠ ʩʧʝʮʠʘʣʴʥʦ ʥʝ ʠʟʫʯʘʣʩʷ.  

ɺʳʚʦʜʳ. ʇʦʣʫʯʝʥʦ ʥʘʛʣʷʜʥʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ 

ʬʘʢʪʘ ʫʧʨʫʛʦʡ ʘʥʠʟʦʪʨʦʧʠʠ ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʟʫʙʘ, 

ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠʭ ʤʠ-

ʥʝʨʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ (ʘʧʘʪʠʪʦʚ) [2]. ʀʟʫʯʝʥʠʝ 

ʠ ʚʠʟʫʘʣʠʟʘʮʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʠ 

ʫʧʨʫʛʦʡ ʘʥʠʟʦʪʨʦʧʠʠ ʵʤʘʣʠ ʠ ʜʝʥʪʠʥʘ ʠʤʝʝʪ ʧʨʘʢ-

ʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʠʟʫʯʝʥʠʠ ʧʨʦʙʣʝʤ ʧʨʦʯʥʦ-

ʩʪʠ ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʟʫʙʘ ʠ ʢʘʯʝʩʪʚʘ ʩʪʦʤʘʪʦʣʦʛʠʯʝ-

ʩʢʠʭ ʨʝʩʪʘʚʨʘʮʠʡ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʘʥʦʤ 

ʅʀʈ AAAA-A16-116102010059-6 ʌɻɸʅʋ ʎʀʊʠʉ 

(2017-21 ʛʛ.) ʢʘʬʝʜʨʳ ʅʌ ʠ ʄʌ ʄɻʄʉʋ ʠʤ. ɸ.ʀ. 
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SELECTION OF THE HERBS SUPPRESSING GROWTH OF MYCOBACTERIA  

 

ɸʥʥʦʪʘʮʠʷ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʡ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʦʪʥʦʰʝʥʠʠ ʤʠʢʦʙʘʢʪʝʨʠʡ 

ʦʙʣʘʜʘʶʪ ʩʧʠʨʪʦʚʳʝ ʵʢʩʪʨʘʢʪʳ ʠʟ ʥʘʟʝʤʥʳʭ ʯʘʩʪʝʡ ʧʦʣʳʥʠ ʮʠʪʚʘʨʥʦʡ ʠ ʜʫʰʠʮʳ, ʢʦʨʥʝʡ ʘʜʨʘʩʧʘʥʘ, 

ʜʫʰʠʮʳ ʠ ʟʠʟʠʬʦʨʳ, ʧʨʦʷʚʣʷʶʱʠʝ ʘʢʪʠʚʥʦʩʪʴ ʚ ʨʘʟʚʝʜʝʥʠʠ 1:500. ʕʢʩʪʨʘʢʪʳ ʠʟ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝ-

ʥʠʡ ʤʦʛʫʪ, ʢʘʢ ʩʥʠʞʘʪʴ, ʪʘʢ ʠ ʧʦʚʳʰʘʪʴ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʫ ʤʠʢʦʙʘʢʪʝʨʠʡ. ʕʪʦ ʥʝʦʙ-

ʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʨʘʩʪʝʥʠʡ ʩ ʣʝʯʝʙʥʦʡ ʮʝʣʴʶ. 

Abstract. 

It is established that the most expressed antimicrobic activity concerning mycobacteria spirit extracts from 

land parts of a wormwood tsitvarny and a marjoram, roots of an adraspan, a marjoram and the zizifor showing 
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activity in cultivation 1:500 have. Herbs extracts can both reduce, and to increase resistance to antibiotics at 

mycobacteria. It needs to be considered at application of plants with the medical purpose. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ, ʘʥʪʠʤʠʢʨʦʙʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʤʠʢʦʙʘʢʪʝʨʠʠ, ʨʝʟʠʩʪʝʥʪ-

ʥʦʩʪʴ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ. 

Keywords: herbs, antimicrobial activity, mycobacteria, resistance to antibiotics. 

 

ʃʝʯʝʙʥʳʝ ʩʚʦʡʩʪʚʘ ʨʘʩʪʝʥʠʡ, ʵʤʧʠʨʠʯʝʩʢʠ 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚ ʜʨʝʚʥʠʝ ʚʨʝʤʝʥʘ, ʥʘʭʦʜʷʪ ʥʘʫʯʥʦʝ 

ʦʙʦʩʥʦʚʘʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʝ. 

ʃʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʠʤʝʶʪ ʩʣʦʞʥʳʡ ʩʦ-

ʩʪʘʚ. ʆʥʠ ʩʦʜʝʨʞʘʪ ʘʢʪʠʚʥʦ ʜʝʡʩʪʚʫʶʱʠʝ ʚʝʱʝʩʪʚʘ 

ï ʘʣʢʘʣʦʠʜʳ, ʛʣʠʢʦʟʠʜʳ, ʩʘʧʦʥʠʥʳ, ʪʘʥʠʥʳ, ʬʝʨ-

ʤʝʥʪʳ, ʚʠʪʘʤʠʥʳ, ʛʦʨʤʦʥʳ, ʬʠʪʦʥʮʠʜʳ ʠ ʜʨʫʛʠʝ 

ʚʪʦʨʠʯʥʳʝ ʤʝʪʘʙʦʣʠʪʳ, ʧʨʦʪʝʠʥʳ, ʭʣʦʨʦʬʠʣʣ, 

ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʣʠ, ʧʦʵʪʦʤʫ ʣʝ-

ʯʝʙʥʦʝ ʜʝʡʩʪʚʠʝ ʠʭ ʤʥʦʛʦʛʨʘʥʥʦ. ʄʥʦʛʠʝ ʣʝʢʘʨ-

ʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʩʣʫʞʘʪ ʧʨʠʨʦʜʥʳʤʠ ʘʥʪʠʙʠʦʪʠ-

ʢʘʤʠ: ʬʠʪʦʥʮʠʜʳ ʯʝʩʥʦʢʘ ʫʙʠʚʘʶʪ ʙʘʢʪʝʨʠʠ ʠ ʚʠ-

ʨʫʩʳ; ʨʦʤʘʰʢʘ, ʪʳʩʷʯʝʣʠʩʪʥʠʢ, ʵʚʢʘʣʠʧʪ 

ʦʢʘʟʳʚʘʶʪ ʙʘʢʪʝʨʠʮʠʜʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʩʪʘʬʠʣʦ-

ʢʦʢʢʠ ʠ ʩʪʨʝʧʪʦʢʦʢʢʠ; ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʥʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʦʙʣʘʜʘʶʪ ʢʦʨʥʠ ʘʠʨʘ; 

ʚʳʨʘʞʝʥʥʳʝ ʘʥʪʠʩʝʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚ ʦʪʥʦʰʝ-

ʥʠʠ ʙʘʢʪʝʨʠʡ ʠ ʚʠʨʫʩʦʚ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʟʚʝʨʦʙʦʷ; 

ʧʦʣʠʩʘʭʘʨʠʜʳ ʣʦʧʫʭʘ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʬʠʪʦʥʮʠʜ-

ʥʦʝ ʜʝʡʩʪʚʠʝ. ɺʳʨʘʞʝʥʥʳʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴ-

ʥʳʝ ʩʚʦʡʩʪʚʘ ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʤ ʧʘʨʦʜʦʥʪʦʟʝ ʠ ʛʠʥ-

ʛʠʚʠʪʝ ʠʤʝʶʪʩʷ ʫ ʣʠʩʪʴʝʚ ʚʠʰʥʠ: ʘʧʧʣʠʢʘʮʠʠ ʩʚʝ-

ʞʠʭ ʣʠʩʪʴʝʚ ʩʥʠʤʘʶʪ ʜʘʞʝ ʪʷʞʝʣʦʝ ʚʦʩʧʘʣʝʥʠʝ. 

ɸʥʪʠʤʠʢʨʦʙʥʦʝ ʜʝʡʩʪʚʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ 

ʫʜʘʯʥʦ ʩʦʯʝʪʘʝʪʩʷ ʩ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʤʠ ʩʚʦʡ-

ʩʪʚʘʤʠ, ʯʪʦ ʦʪʣʠʯʘʝʪ ʠʭ ʦʪ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʘʥʪʠʙʠʦ-

ʪʠʢʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʠʤʤʫʥʦʜʝʧʨʝʩʩʘʥʪʘʤʠ. ʃʝʢʘʨ-

ʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʦʢʘʟʳʚʘʶʪ ʤʷʛʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʥʘ ʠʤʤʫʥʠʪʝʪ, ʚʦʩʩʪʘʥʘʚʣʠʚʘʷ ʥʦʨʤʘʣʴʥʫʶ ʬʫʥʢ-

ʮʠʶ ʩʦʙʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ ʝʩʪʝʩʪʚʝʥʥʳʤ 

ʧʫʪʝʤ. ʀʟ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʛʦʪʦʚʷʪ ʦʢʦʣʦ 

40% ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. ʇʨʠ ʵʪʦʤ ʚ ʩʦʚʨʝ-

ʤʝʥʥʦʡ ʬʘʨʤʘʢʦʣʦʛʠʠ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʥʝʢʦʪʦʨʳʝ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ ʨʘʩʪʝʥʠʡ: ʘʣʢʘʣʦ-

ʠʜʳ, ʵʬʠʨʥʳʝ ʤʘʩʣʘ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ, ʚʠʪʘ-

ʤʠʥʳ, ʜʫʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʩʤʦʣʳ, ʩʣʠʟʠ, ʬʠʪʦʥ-

ʮʠʜʳ ʠ ʜʨ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʠʟʫʯʝʥʠʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʚ ʣʝʯʝʙʥʦʡ ʧʨʘʢʪʠʢʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʭ ʧʨʠʤʝʥʝʥʠʝ 

ʙʝʟ ʭʠʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʚ ʚʠʜʝ ʥʘʩʪʦʝʚ, ʦʪʚʘʨʦʚ, 

ʥʘʩʪʦʝʢ ʠ ʪ. ʜ. [1-12].  

ʈʝʟʫʣʴʪʘʪʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʘʥʪʠʤʠʢʨʦʙʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ 27 ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʩʦʙʨʘʥʥʳʭ 

ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ɸʣʤʘʪʳ ʠ ʘʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʦ-

ʢʘʟʘʣʠ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʧʦʜʘʚʣʷʝʪ ʨʦʩʪ E. 

ʩoli ʠ Mycobacterium B5. ʇʨʠ ʵʪʦʤ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦ-

ʜʘʚʣʝʥʠʝ ʨʦʩʪʘ E. ʩoli ʦʪʤʝʯʝʥʦ ʫ ʚʦʜʥʳʭ ʵʢʩʪʨʘʢ-

ʪʦʚ ʨʘʩʪʝʥʠʡ. ʉʧʠʨʪʦʚʳʝ ʵʢʩʪʨʘʢʪʳ ʵʪʠʭ ʨʘʩʪʝʥʠʡ 

ʦʢʘʟʳʚʘʣʠ ʥʘ E. ʩoli ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝʝ ʚʦʟʜʝʡ-

ʩʪʚʠʝ. ʈʦʩʪ Mycobacterium B5 ʧʦʜʘʚʣʷʣʠ ʪʦʣʴʢʦ 

ʩʧʠʨʪʦʚʳʝ ʵʢʩʪʨʘʢʪʳ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʦʪʙʦʨ ʣʝʢʘʨʩʪʚʝʥ-

ʥʳʭ ʨʘʩʪʝʥʠʡ, ʩʧʠʨʪʦʚʳʝ ʵʢʩʪʨʘʢʪʳ ʢʦʪʦʨʳʭ ʷʚʣʷ-

ʶʪʩʷ ʠʥʛʠʙʠʪʦʨʘʤʠ ʨʦʩʪʘ ʤʠʢʦʙʘʢʪʝʨʠʡ - ʚʦʟʙʫʜʠ-

ʪʝʣʝʡ ʪʫʙʝʨʢʫʣʝʟʘ. 

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʙʲʝʢʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʩʧʠʨʪʦʚʳʝ ʵʢʩʪʨʘʢʪʳ ʥʘʟʝʤ-

ʥʳʭ ʯʘʩʪʝʡ ʧʦʣʳʥʠ ʮʠʪʚʘʨʥʦʡ (Artemisia cina Berg 

ex Poljak), ʩʦʣʦʜʢʠ (Glycyrrhiza glabra L.), ʜʫʰʠʮʳ 

(Origanum vulgare L.), ʤʘʪʴ ʠ ʤʘʯʝʭʠ (Tussilago 

farfara), ʟʠʟʠʬʦʨʳ (Ziziphora), ʢʦʨʥʝʡ ʦʜʫʚʘʥʯʠʢʘ 

(Taraxacum officinale Web.), ʘʜʨʘʩʧʘʥʘ (Peganum 

harmala L), ʜʫʰʠʮʳ (Origanum vulgare L.), ʟʠʟʠ-

ʬʦʨʳ (Ziziphora), ʢʦʥʩʢʦʛʦ ʱʘʚʝʣʷ (Rumex confertus 

Willd.), ʧʨʠʦʙʨʝʪʝʥʥʳʭ ʚ ʘʧʪʝʢʘʭ.  

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʩʧʠʨʪʦʚʳʭ ʵʢʩʪʨʘʢʪʦʚ ʠʟʤʝʣʴ-

ʯʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʟʘʣʠʚʘʣʠ 40%-ʥʳʤ ʵʪʘʥʦʣʦʤ ʚ ʩʦ-

ʦʪʥʦʰʝʥʠʠ 1:5, ʥʘʩʪʘʠʚʘʣʠ ʚ ʪʝʤʥʦʤ ʤʝʩʪʝ ʚ ʪʝʯʝ-

ʥʠʝ 10 ʩʫʪʦʢ, ʟʘʪʝʤ ʦʪʬʠʣʴʪʨʦʚʳʚʘʣʠ. ɸʥʪʠʤʠʢ-

ʨʦʙʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʩʧʠʨʪʦʚʳʭ ʵʢʩʪʨʘʢʪʦʚ 

ʦʧʨʝʜʝʣʷʣʠ ʜʠʬʬʫʟʠʦʥʥʳʤ ʤʝʪʦʜʦʤ ʠ ʤʝʪʦʜʦʤ ʩʝ-

ʨʠʡʥʳʭ ʨʘʟʚʝʜʝʥʠʡ ʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʚ ʦʪʥʦʰʝ-

ʥʠʠ ʪʝʩʪ-ʢʫʣʴʪʫʨʳ Mycobacterium B5, ʚʳʨʘʱʝʥʥʦʡ 

ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ɻʘʫʟʝ-2 [13].  

ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʨʘʩʪʝʥʠʡ ʥʘ ʨʝʟʠʩʪʝʥʪ-

ʥʦʩʪʴ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʜʝʣʘʣʠ ʨʷʜ ʩʝʨʠʡʥʳʭ ʨʘʟʚʝ-

ʜʝʥʠʡ ʨʘʩʪʠʪʝʣʴʥʳʭ ʵʢʩʪʨʘʢʪʦʚ ʚ ʧʠʪʘʪʝʣʴʥʦʤ ʙʫ-

ʣʴʦʥʝ ʠ ʟʘʩʝʚʘʣʠ ʠʭ ʪʝʩʪ-ʢʫʣʴʪʫʨʦʡ. ɺʳʩʝʚ ʥʘ ʧʣʦʪ-

ʥʳʡ ʧʠʪʘʪʝʣʴʥʳʡ ʘʛʘʨ ʧʨʦʚʦʜʠʣʠ ʠʟ ʧʝʨʚʦʡ 

ʧʨʦʙʠʨʢʠ, ʚ ʢʦʪʦʨʦʡ ʙʳʣ ʦʪʤʝʯʝʥ ʨʦʩʪ ʢʫʣʴʪʫʨʳ. 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʙʠʩʝʧʪʦʣʫ, ʣʝʚʦ-

ʤʠʮʝʪʠʥʫ, ʛʝʥʪʘʤʠʮʠʥʫ, ʣʠʥʢʦʤʠʮʠʥʫ, ʮʠʧʨʦʬʣʦʢ-

ʩʘʮʠʥʫ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 100 ʠ 50 ʤʢʛ/ʤʣ ʦʧʨʝʜʝ-

ʣʷʣʠ ʤʝʪʦʜʦʤ ʧʨʦʤʳʰʣʝʥʥʳʭ ʜʠʩʢʦʚ. ʇʦʚʪʦʨʥʦʩʪʴ 

ʦʧʳʪʦʚ ʪʨʝʭʢʨʘʪʥʘʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʈʝʟʫʣʴʪʘʪʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʘʥʪʠʤʠʢʨʦʙʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʧʨʠʦʙʨʝʪʝʥ-

ʥʳʭ ʚ ʘʧʪʝʢʘʭ ʛʦʨʦʜʘ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
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ʊʘʙʣʠʮʘ 1 

ɸʥʪʠʤʠʢʨʦʙʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʧʠʨʪʦʚʳʭ ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʦʪʥʦʰʝʥʠʠ Myco-

bacterium B5 

ʃʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʉʧʠʨʪʦʚʳʡ ʵʢʩʪʨʘʢʪ 

ʅʘʟʝʤʥʘʷ ʯʘʩʪʴ ʧʦʣʳʥʠ ʮʠʪʚʘʨʥʦʡ 25,0 

ʅʘʟʝʤʥʘʷ ʯʘʩʪʴ ʩʦʣʦʜʢʠ 17,0 

ʅʘʟʝʤʥʘʷ ʯʘʩʪʴ ʜʫʰʠʮʳ 23,0 

ʅʘʟʝʤʥʘʷ ʯʘʩʪʴ ʤʘʪʴ ʠ ʤʘʯʝʭʠ 16,0 

ʅʘʟʝʤʥʘʷ ʯʘʩʪʴ ʟʠʟʠʬʦʨʳ 15,0 

ʂʦʨʝʥʴ ʦʜʫʚʘʥʯʠʢʘ 14,0 

ʂʦʨʝʥʴ ʘʜʨʘʩʧʘʥʘ 18,5 

ʂʦʨʝʥʴ ʜʫʰʠʮʳ 18,5 

ʂʦʨʝʥʴ ʟʠʟʠʬʦʨʳ 19,0 

ʂʦʨʝʥʴ ʢʦʥʩʢʦʛʦ ʱʘʚʝʣʷ 16,0 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʩʝ ʠʩʧʳʪʘʥʥʳʝ ʩʧʠʨʪʦʚʳʝ 

ʵʢʩʪʨʘʢʪʳ ʨʘʩʪʝʥʠʡ ʧʦʜʘʚʣʷʶʪ ʨʦʩʪ ʪʝʩʪ-ʢʫʣʴʪʫʨʳ 

Mycobacterium B5. ʅʘʠʙʦʣʴʰʠʝ ʟʦʥʳ ʧʦʜʘʚʣʝʥʠʷ 

ʨʦʩʪʘ ʚʳʷʚʣʝʥʳ ʚ ʩʧʠʨʪʦʚʳʭ ʵʢʩʪʨʘʢʪʘʭ ʠʟ ʥʘʟʝʤ-

ʥʳʭ ʯʘʩʪʝʡ ʧʦʣʳʥʠ ʮʠʪʚʘʨʥʦʡ (25 ʤʤ), ʜʫʰʠʮʳ (23 

ʤʤ), ʢʦʨʥʝʡ ʟʠʟʠʬʦʨʳ (19 ʤʤ), ʘʜʨʘʩʧʘʥʘ ʠ ʜʫʰʠʮʳ 

(18,5 ʤʤ). ʆʩʪʘʣʴʥʳʝ ʵʢʩʪʨʘʢʪʳ ʜʘʚʘʣʠ ʟʦʥʳ ʣʠʟʠʩʘ 

ʦʪ 14 ʜʦ 17 ʤʤ. ʆʮʝʥʢʘ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʵʢʩʪʨʘʢʪʦʚ ʨʘʩʪʝʥʠʡ ʚ ʦʪʥʦʰʝʥʠʠ Mycobacterium 

B5 ʧʨʦʚʝʜʝʥʘ ʪʘʢʞʝ ʚ ʝʜʠʥʠʮʘʭ ʨʘʟʚʝʜʝʥʠʷ (ʪʘʙ-

ʣʠʮʘ 2). 

ʊʘʙʣʠʮʘ 2. 

ɸʥʪʠʤʠʢʨʦʙʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʵʢʩʪʨʘʢʪʦʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʦʪʥʦʰʝʥʠʠ  

Mycobacterium B5 

ʃʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ɸʥʪʠʤʠʢʨʦʙʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʝʜ. ʨʘʟʚʝʜʝʥʠʷ 

ʅʘʟʝʤʥʘʷ ʯʘʩʪʴ ʧʦʣʳʥʠ ʮʠʪʚʘʨʥʦʡ 1:500 

ʅʘʟʝʤʥʘʷ ʯʘʩʪʴ ʩʦʣʦʜʢʠ 1:70 

ʅʘʟʝʤʥʘʷ ʯʘʩʪʴ ʜʫʰʠʮʳ 1:500 

ʅʘʟʝʤʥʘʷ ʯʘʩʪʴ ʤʘʪʴ ʠ ʤʘʯʝʭʠ 1:50 

ʅʘʟʝʤʥʘʷ ʯʘʩʪʴ ʟʠʟʠʬʦʨʳ 1:35 

ʂʦʨʝʥʴ ʦʜʫʚʘʥʯʠʢʘ 1:10 

ʂʦʨʝʥʴ ʘʜʨʘʩʧʘʥʘ 1:500 

ʂʦʨʝʥʴ ʜʫʰʠʮʳ 1:500 

ʂʦʨʝʥʴ ʟʠʟʠʬʦʨʳ 1:500 

ʂʦʨʝʥʴ ʢʦʥʩʢʦʛʦ ʱʘʚʝʣʷ 1:50 

ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚʠʜʥʦ, ʯʪʦ 

ʩʧʠʨʪʦʚʳʝ ʵʢʩʪʨʘʢʪʳ ʠʟ ʥʘʟʝʤʥʳʭ ʯʘʩʪʝʡ ʧʦʣʳʥʠ 

ʮʠʪʚʘʨʥʦʡ ʠ ʜʫʰʠʮʳ, ʢʦʨʥʝʡ ʘʜʨʘʩʧʘʥʘ, ʜʫʰʠʮʳ ʠ 

ʟʠʟʠʬʦʨʳ ʧʦʜʘʚʣʷʶʪ ʨʦʩʪ ʤʠʢʦʙʘʢʪʝʨʠʡ ʚ ʨʘʟʚʝʜʝ-

ʥʠʠ 1:500. ɺ ʨʘʟʚʝʜʝʥʠʠ 1:70 ʨʦʩʪ ʪʝʩʪ-ʢʫʣʴʪʫʨʳ 

ʧʦʜʘʚʣʷʝʪ ʵʢʩʪʨʘʢʪ ʠʟ ʥʘʟʝʤʥʦʡ ʯʘʩʪʠ ʩʦʣʦʜʢʠ, 1:50 

ï ʵʢʩʪʨʘʢʪʳ ʠʟ ʤʘʪʴ ʠ ʤʘʯʝʭʠ ʠ ʢʦʨʥʷ ʢʦʥʩʢʦʛʦ ʱʘ-

ʚʝʣʷ, 1:35 - ʥʘʟʝʤʥʦʡ ʯʘʩʪʠ ʟʠʟʠʬʦʨʳ. ʄʝʥʝʝ ʘʢʪʠʚ-

ʥʳʤ ʦʢʘʟʘʣʩʷ ʵʢʩʪʨʘʢʪ ʠʟ ʢʦʨʥʷ ʦʜʫʚʘʥʯʠʢʘ (1:10). 

ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʥʝʢʦʪʦʨʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʨʘʩʪʝʥʠʡ ʥʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʤʠʢʦʙʘʢʪʝʨʠʡ ʢ ʘʥʪʠ-

ʙʠʦʪʠʢʘʤ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

ʊʘʙʣʠʮʘ 3. 

ɺʣʠʷʥʠʝ ʵʢʩʪʨʘʢʪʦʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʥʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʤʠʢʦʙʘʢʪʝʨʠʡ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ 

ʃʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝ-

ʥʠʷ 

ɿʦʥʳ ʧʦʜʘʚʣʝʥʠʷ ʨʦʩʪʘ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʘʥʪʠʙʠʦʪʠʢʘʤʠ, ʤʤ  

1 2 3 4 5 6 7 8 9 10 

ʄʘʪʴ ʠ ʤʘʯʝʭʘ 10 0 16 11 0 0 0 0 11 0 

ʉʦʣʦʜʢʘ 0 0 19 13 0 0 0 0 0 0 

ɼʫʰʠʮʘ 0 0 17 13 0 0 0 0 0 0 

ʂʦʨʝʥʴ ʦʜʫʚʘʥʯʠʢʘ 0 0 0 0 0 0 0 0 10 0 

ʂʦʨʝʥʴ ʘʜʨʘʩʧʘʥʘ 0 0 21 19 0 0 0 0 0 0 

ʂʦʨʝʥʴ ʢʦʥʩʢʦʛʦ ʱʘ-

ʚʝʣʷ 

0 0 0 0 0 0 8 0 12 0 

ʂʦʥʪʨʦʣʴ 0 0 0 0 0 0 28 0 10 0 

ʇʨʠʤʝʯʘʥʠʝ: 1 - ʙʠʩʝʧʪʦʣ 100 ʤʢʛ/ʤʣ, 2 - ʙʠʩʝʧʪʦʣ 50ʤʢʛ/ʤʣ, 3 - ʣʝʚʦʤʠʮʝʪʠʥ100 ʤʢʛ/ʤʣ, 4 - ʣʝʚʦʤʠʮʝ-

ʪʠʥ 50 ʤʢʛ/ʤʣ, 5 - ʛʝʥʪʘʤʠʮʠʥ 100 ʤʢʛ/ʤʣ, 6 - ʛʝʥʪʘʤʠʮʠʥ 50 ʤʢʛ/ʤʣ, 7- ʣʠʥʢʦʤʠʮʠʥ 100 ʤʢʛ/ʤʣ, 8 - 

ʣʠʥʢʦʤʠʮʠʥ 50ʤʢʛ/ʤʣ, 9 - ʮʠʧʨʦʬʣʦʢʩʘʮʠʥ 100ʤʢʛ/ʤʣ, 10 - ʮʠʧʨʦʬʣʦʢʩʘʮʠʥ 50ʤʢʛ/ʤʣ 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʪʘʙʣʠʮʳ, ʨʘʩʪʠ-

ʪʝʣʴʥʳʝ ʵʢʩʪʨʘʢʪʳ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʨʝʟʠ-

ʩʪʝʥʪʥʦʩʪʴ ʤʠʢʦʙʘʢʪʝʨʠʡ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ. ʂʫʣʴ-

ʪʫʨʘ Mycobacterium B5, ʚʳʨʘʱʝʥʥʘʷ ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ 

ʩʨʝʜʝ ʙʝʟ ʜʦʙʘʚʣʝʥʠʷ ʵʢʩʪʨʘʢʪʦʚ ʨʘʩʪʝʥʠʡ, ʙʳʣʘ 
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ʯʫʚʩʪʚʠʪʝʣʴʥʘ ʢ ʦʜʥʦʤʫ ʠʟ ʠʩʧʳʪʘʥʥʳʭ ʘʥʪʠʙʠʦʪʠ-

ʢʦʚ - ʣʠʥʢʦʤʠʮʠʥʫ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 100 ʤʢʛ/ʤʣ. ʇʨʠ 

ʵʪʦʤ ʟʦʥʘ ʧʦʜʘʚʣʝʥʠʷ ʨʦʩʪʘ ʩʦʩʪʘʚʠʣʘ 28 ʤʤ. ʅʝ-

ʙʦʣʴʰʘʷ ʟʦʥʘ ʣʠʟʠʩʘ ʤʠʢʦʙʘʢʪʝʨʠʡ (10 ʤʤ) ʦʪʤʝ-

ʯʝʥʘ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʘʥʪʠʙʠʦʪʠʢʘ ʮʠʧʨʦʬʣʦʢʩʘ-

ʮʠʥʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 100 ʤʢʛ/ʤʣ. 

ɺʩʝ ʠʩʧʳʪʘʥʥʳʝ ʩʧʠʨʪʦʚʳʝ ʵʢʩʪʨʘʢʪʳ ʨʘʩʪʝ-

ʥʠʡ ʧʦʚʳʰʘʣʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʤʠʢʦʙʘʢʪʝʨʠʡ ʢ ʣʠʥ-

ʢʦʤʠʮʠʥʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʘʥʪʠʙʠʦʪʠʢ ʥʝ ʧʦʜʘʚ-

ʣʷʣ ʨʦʩʪ ʪʝʩʪ-ʢʫʣʴʪʫʨʳ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʩ ʨʘʩʪʠ-

ʪʝʣʴʥʳʤʠ ʵʢʩʪʨʘʢʪʘʤʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʵʢʩʪʨʘʢʪʘ 

ʢʦʥʩʢʦʛʦ ʱʘʚʝʣʷ, ʧʦʜ ʚʣʠʷʥʠʝʤ ʢʦʪʦʨʦʛʦ ʟʦʥʘ ʧʦ-

ʜʘʚʣʝʥʠʷ ʨʦʩʪʘ ʩʥʠʟʠʣʘʩʴ ʩ 28 ʤʤ ʜʦ 8 ʤʤ. 

ʆʪʤʝʯʝʥʦ ʧʦʚʳʰʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʤʠʢʦ-

ʙʘʢʪʝʨʠʡ ʢ ʙʠʩʝʧʪʦʣʫ 100 ʤʢʛ/ʤʣ ʧʦʜ ʚʣʠʷʥʠʝʤ ʵʢʩ-

ʪʨʘʢʪʘ ʠʟ ʤʘʪʴ ʠ ʤʘʯʝʭʠ (ʟʦʥʘ ʧʦʜʘʚʣʝʥʠʷ ʨʦʩʪʘ 10 

ʤʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 0 ʤʤ ʚ ʢʦʥʪʨʦʣʝ). ɿʥʘʯʠʪʝʣʴʥʦ 

ʧʦʚʳʩʠʣʘʩʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʤʠʢʦʙʘʢʪʝʨʠʡ ʢ ʣʝ-

ʚʦʤʠʮʝʪʠʥʫ100ʤʢʛ/ʤʣ ʠ 50ʤʢʛ/ʤʣ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʤʘʪʴ ʠ ʤʘʯʝʭʠ (ʟʦʥʳ ʣʠʟʠʩʘ ʤʠʢʦʙʘʢ-

ʪʝʨʠʡ16 ʠ 11 ʤʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʩʦʣʦʜʢʠ (19 ʠ 13 

ʤʤ), ʜʫʰʠʮʳ (17 ʠ 13 ʤʤ) ʠ ʢʦʨʥʷ ʘʜʨʘʩʧʘʥʘ (21 ʠ 

19 ʤʤ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 0 ʤʤ ʚ ʢʦʥʪʨʦʣʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʳ-

ʨʘʞʝʥʥʦʡ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʦʪʥʦʰʝ-

ʥʠʠ ʤʠʢʦʙʘʢʪʝʨʠʡ ʦʙʣʘʜʘʶʪ ʩʧʠʨʪʦʚʳʝ ʵʢʩʪʨʘʢʪʳ 

ʠʟ ʥʘʟʝʤʥʳʭ ʯʘʩʪʝʡ ʧʦʣʳʥʠ ʮʠʪʚʘʨʥʦʡ ʠ ʜʫʰʠʮʳ, 

ʢʦʨʥʝʡ ʘʜʨʘʩʧʘʥʘ, ʜʫʰʠʮʳ ʠ ʟʠʟʠʬʦʨʳ, ʧʨʦʷʚʣʷʶ-

ʱʠʝ ʘʢʪʠʚʥʦʩʪʴ ʚ ʨʘʟʚʝʜʝʥʠʠ 1:500. ʕʢʩʪʨʘʢʪʳ ʠʟ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʤʦʛʫʪ ʢʘʢ ʩʥʠʞʘʪʴ, ʪʘʢ ʠ 

ʧʦʚʳʰʘʪʴ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʫ ʤʠʢʦ-

ʙʘʢʪʝʨʠʡ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʨʠʤʝʥʝ-

ʥʠʠ ʨʘʩʪʝʥʠʡ ʩ ʣʝʯʝʙʥʦʡ ʮʝʣʴʶ.  
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SYNOPSIS OF THE FLORA OF AQUATIC AND COASTAL VEGETATION OF THE BIOLOGICAL 

STATION OF THE AGRARIAN UNIVERSITY OF NORTHERN ZAURALYE "CHERNAYA 

RECHKAè 

(TYUMEN REGION, TYUMEN REGION)  

 

ɸʥʥʦʪʘʮʠʷ 

ʇʨʠʚʦʜʠʪʩʷ ʢʦʥʩʧʝʢʪ ʬʣʦʨʳ ʚʦʜʥʦʡ ʠ ʧʨʠʙʨʝʞʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʙʠʦʩʪʘʥʮʠʠ ɻɸʋ ʉʝʚʝʨʥʦʛʦ ɿʘ-

ʫʨʘʣʴʷ çʏʝʨʥʘʷ ʨʝʯʢʘè, ʥʘʩʯʠʪʳʚʘʶʱʠʡ 80 ʚʠʜʘ ʠʟ 32 ʩʝʤʝʡʩʪʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʚʝʜʝʥʠʷ ʧʦ ʵʢʦʣʦʛʠʠ, ʯʘ-

ʩʪʦʪʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠ ʪʠʧʫ ʘʨʝʘʣʘ ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ. ʄʘʪʝʨʠʘʣʳ ʧʦʣʫʯʝʥʳ ʚ ʭʦʜʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ 2014-2018 ʛʛ. 

Abstract 

Provides a synopsis of the flora of aquatic and coastal vegetation of the biological station of the agrarian 

UNIVERSITY of Northern Zauralye "Black river", with 80 species from 32 families, including information on 
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ecology, frequency of occurrence, distribution and type of habitat for each species. The materials were obtained 

in the course of research in 2014-2018. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʣʦʨʘ, ʚʦʜʥʘʷ ʠ ʧʨʠʙʨʝʞʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ. 

Key words: flora, aquatic and coastal vegetation. 

 

ʉʙʦʨ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʠʣʩʷ ʚ 2015-2018 ʛʛ. ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʙʠʦʩʪʘʥʮʠʠ ɻɸʋ ʉʝʚʝʨʥʦʛʦ ɿʘʫʨʘʣʴʷ 

çʏʝʨʥʘʷ ʨʝʯʢʘè, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʊʶʤʝʥʩʢʦʤ ʨʘʡ-

ʦʥʘʭ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʉʙʦʨ ʠ ʦʙʨʘʙʦʪʢʘ ʛʝʨʙʘʨ-

ʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʝʜʝʥʳ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦ-

ʜʠʢʘʤ ɸ.ʂ. ʉʢʚʦʨʮʦʚʘ [1977], ɺ.ʄ. ʂʘʪʘʥʩʢʦʡ 

[1981], ʂ.ɸ. ʂʦʢʠʥʘ [1982]. ɺ ʢʘʯʝʩʪʚʝ ʨʫʢʦʚʦʜʩʪʚ 

ʥʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʦʜʠʢʠ ʠ ʛʠʜʨʦʙʦʪʘʥʠʯʝʩʢʠʝ 

ʩʪʘʪʴʠ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʧʣʘʥʘ ɸ.ʇ. ɹʝʣʘʚʩʢʦʡ [1975, 

1977], ɺ.ʄ. ʂʘʪʘʥʩʢʘʷ [1981], ʀ.ʄ. ʈʘʩʧʦʧʦʚʘ 

[1983, 1985]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʩʪʘʚʣʝʥ ʢʦʥʩʧʝʢʪ ʬʣʦʨʳ, ʚ ʦʩ-

ʥʦʚʫ ʢʦʪʦʨʦʛʦ ʚʟʷʪʳ ʨʝʟʫʣʴʪʘʪʳ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʠ ʩʦʙʨʘʥʥʳʡ ʛʝʨʙʘʨʥʳʡ ʤʘʪʝʨʠʘʣ.  

ɺʦ ʬʣʦʨʠʩʪʠʯʝʩʢʠʡ ʩʧʠʩʦʢ ʚʢʣʶʯʝʥʳ ʪʦʣʴʢʦ 

ʪʝ ʚʠʜʳ, ʢʦʪʦʨʳʝ ʚ ʤʦʤʝʥʪ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʨʦʠʟʨʘʩ-

ʪʘʣʠ ʥʘ ʧʦʢʨʳʪʦʤ ʚʦʜʦʡ ʛʨʫʥʪʝ, ʧʨʠʯʝʤ ʵʪʦ ʩʦʙʳ-

ʪʠʝ ʥʝ ʷʚʣʷʣʦʩʴ ʩʣʫʯʘʡʥʳʤ, ʪ.ʝ. ʥʝ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ 

ʧʘʚʦʜʢʦʤ, ʩʧʦʣʟʘʥʠʝʤ ʚ ʚʦʜʫ ʙʝʨʝʛʦʚʦʡ ʜʝʨʥʦʚʠʥʳ 

ʠ ʪ.ʜ. [ʇʘʧʯʝʥʢʦʚ, 2006].  

ʆʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʧʦ ʦʧʨʝʜʝ-

ʣʠʪʝʣʶ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ 

[ɻʣʘʟʫʥʦʚ ʜʨ., 2017].  

ɼʣʷ ʢʘʞʜʦʛʦ ʪʘʢʩʦʥʘ ʫʢʘʟʳʚʘʶʪʩʷ: 1) ʣʘʪʠʥ-

ʩʢʦʝ ʠ ʨʫʩʩʢʦʝ ʥʘʟʚʘʥʠʝ; 2) ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 

(ʚʠʜ ʚʩʪʨʝʯʘʝʪʩʷ ʦʯʝʥʴ ʯʘʩʪʦ, ʯʘʩʪʦ, ʫʤʝʨʝʥʥʦ, 

ʨʝʜʢʦ) [ʉʚʠʨʠʜʝʥʢʦ, 2000]; 3) ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʚ ʚʦʜʦʝʤʝ ʠ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ; 4) 

ʜʠʘʧʘʟʦʥ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦ ʛʣʫʙʠʥʝ; 5) ʵʢʦʣʦʛʠ-

ʯʝʩʢʘʷ ʛʨʫʧʧʘ; 6) ʪʠʧ ʘʨʝʘʣʘ.  

ʅʦʤʝʥʢʣʘʪʫʨʘ ʠ ʣʘʪʠʥʩʢʠʝ ʥʘʟʚʘʥʠʷ ʩʦʩʫʜʠ-

ʩʪʳʭ ʨʘʩʪʝʥʠʡ ʧʨʠʚʦʜʷʪʩʷ ʩʦʛʣʘʩʥʦ ʩʚʦʜʢʝ ʉ.ʂ. ʏʝ-

ʨʝʧʘʥʦʚʘ [1995]. ʊʘʢʩʦʥʳ ʧʦʢʨʳʪʦʩʝʤʝʥʥʳʭ ʧʨʠʚʦ-

ʜʷʪʩʷ ʧʦ ʩʠʩʪʝʤʝ ɸ.ʃ. ʊʘʭʪʘʜʞʷʥʘ [1978]. ʈʦʜʘ 

ʚʥʫʪʨʠ ʩʝʤʝʡʩʪʚ ʠ ʚʠʜʳ ʚʥʫʪʨʠ ʨʦʜʦʚ ʨʘʩʧʦʣʘʛʘ-

ʶʪʩʷ ʚ ʘʣʬʘʚʠʪʥʦʤ ʧʦʨʷʜʢʝ.  

ɺ ʨʘʙʦʪʝ ʧʨʠʥʷʪʳ ʦʩʥʦʚʥʳʝ ʠ ʧʝʨʝʭʦʜʥʳʝ ʵʢʦ-

ʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ʨʘʩʪʝʥʠʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʦʜ-

ʥʳʤ ʫʩʣʦʚʠʷʤ, ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʐʢʦʣʳ ʧʦ 

ʛʠʜʨʦʙʦʪʘʥʠʢʝ çɻʠʜʨʦʙʦʪʘʥʠʢʘ: ʤʝʪʦʜʦʣʦʛʠʷ, ʤʝ-

ʪʦʜʳè [ʃʘʧʠʨʦʚ, 2003; ʇʘʧʯʝʥʢʦʚ, 2003]. ʕʢʦʣʦʛʠ-

ʯʝʩʢʠʡ ʨʷʜ ʥʘʯʠʥʘʝʪʩʷ ʩ ʛʠʜʨʦʬʠʪʦʚ, ʟʘ ʥʠʤʠ ʩʣʝ-

ʜʫʶʪ ʛʠʜʨʦʛʠʛʨʦʬʠʪʳ, ʛʠʛʨʦʬʠʪʳ, ʛʠʛʨʦʤʝʟʦʬʠʪ r

ʠ ʤʝʟʦʬʠʪʳ. 

ʂʦʥʩʧʝʢʪ ʬʣʦʨʳ ʚʦʜʦʝʤʦʚ ʚʢʣʶʯʘʝʪ 80 ʚʠʜʦʚ, 

ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ 32 ʩʝʤʝʡʩʪʚʘʤ. ʀʟ ʥʠʭ 20 ʚʠʜʦʚ 

ʛʠʜʨʦʬʠʪʳ, 7 ï ʛʠʜʨʦʛʠʛʨʦʬʠʪʦʚ, 22 ï ʛʠʛʨʦʛʝʣʦ-

ʬʠʪʦʚ, 13 ï ʛʠʛʨʦʬʠʪʦʚ, 7 ï ʛʠʛʨʦʤʝʟʦʬʠʪʦʚ ʠ 11 ï 

ʤʝʟʦʬʠʪʦʚ. 

ʂʆʅʉʇɽʂʊ ʌʃʆʈʓ ɺʆɼʅʆʁ ʀ 

ʇʈʀɹʈɽɾʅʆʁ ʈɸʉʊʀʊɽʃʔʅʆʉʊʀ 

ʆʊɼɽʃ 

EQUISETOPHYTA - ʍɺʆʑɽʆɹʈɸɿʅʓɽ 

ʉʝʤʝʡʩʪʚʦ Equisetaceae - ʍʚʦʱʝʚʳʝ 

1. Equisetum fluvatile L. - ʍʚʦʱ ʨʝʯʥʦʡ. ʏʘʩʪʦ ʚ 

ʟʘʨʦʩʣʷʭ ʠʚʳ ʠ ʪʨʦʩʪʥʠʢʘ ʥʘ ʤʝʣʢʦʚʦʜʴʝ. ɻʣʫʙʠʥʘ 

ʜʦ 0,5 ʤ. ɻʠʛʨʦʛʝʣʦʬʠʪ. ɻʦʣʘʨʢʪʠʯʝʩʢʠʡ ʚʠʜ.  

ʆʊɼɽʃ 

MAGNOLIOPHYTA - ʇʆʂʈʓʊʆʉɽʄɽʅʅʓɽ 

ʂʣʘʩʩ Magnoliopsida - ɼʚʫʜʦʣʴʥʳʝ 

ʉʝʤʝʡʩʪʚʦ Ceratophyllaceae - ʈʦʛʦʣʠʩʪʥʠʢʦʚʳʝ 

2. Ceratophyllum demersum L. - ʈʦʛʦʣʠʩʪʥʠʢ 

ʧʦʛʨʫʞʝʥʥʳʡ. ʋʤʝʨʝʥʥʦ, ʚ ʫʩʣʦʚʠʷʭ ʘʥʪʨʦʧʦʛʝʥ-

ʥʦʛʦ ʝʚʪʨʦʬʠʨʦʚʘʥʠʷ - ʤʘʩʩʦʚʦʝ. ɻʣʫʙʠʥʘ ʜʦ 1,5 ʤ. 

ɻʠʜʨʦʬʠʪ. ɽʚʨʘʟʠʘʪʩʢʠʡ ʚʠʜ.  

3. ʉ. submersum L. - ʈ. ʧʦʣʫʧʦʛʨʫʞʝʥʥʳʡ. 

ɺʩʪʨʝʯʘʝʪʩʷ ʨʘʟʨʝʞʝʥʥʦ ʠʣʠ ʝʜʠʥʠʯʥʦ. ɻʣʫʙʠʥʘ ʜʦ 

1 ʤ. ɻʠʜʨʦʬʠʪ. ɽʚʨʘʟʠʘʪʩʢʠʡ ʚʠʜ.  

ʉʝʤʝʡʩʪʚʦ Ranunculaceae - ʃʶʪʠʢʦʚʳʝ 

4. Batrachium circinatum (Sibth.) Spach - ɺʦʜʷ-

ʥʦʡ ʣʶʪʠʢ ʞʝʩʪʢʦʣʠʩʪʥʳʡ. ʅʝʙʦʣʴʰʠʝ ʟʘʨʦʩʣʠ ʥʘ 

ʛʣʫʙʠʥʝ 0,3-0,5 ʤ. ɻʠʜʨʦʬʠʪ. ɽʚʨʘʟʠʘʪʩʢʠʡ ʚʠʜ.  

5. Caltha palustris L. - ʂʘʣʫʞʥʠʮʘ ʙʦʣʦʪʥʘʷ. 

ʆʜʠʥ ʨʘʟ ʦʪʤʝʯʝʥ, ʨʘʟʨʝʞʝʥʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʚ ʚʦʜʝ 

ʥʘ ʛʣʫʙʠʥʝ 0,1-0,3 ʤ. ɻʠʛʨʦʛʝʣʦʬʠʪ. ɻʦʣʘʨʢʪʠʯʝ-

ʩʢʠʡ ʚʠʜ.  

6. Ranunculus acris L. - ʃʶʪʠʢ ʝʜʢʠʡ. ʋʤʝʨʝʥʥʦ 

ʚ ʨʘʟʨʝʞʝʥʥʳʭ ʧʨʠʙʨʝʞʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ. ʄʝʟʦ-

ʬʠʪ. ɽʚʨʦʩʠʙʠʨʩʢʠʡ ʚʠʜ.  

7. R. sceleratus L. - ʃ. ʷʜʦʚʠʪʳʡ. ɺʩʪʨʝʯʘʝʪʩʷ ʥʘ 

ʩʠʣʴʥʦ ʟʘʙʦʣʦʯʝʥʥʳʭ ʤʝʩʪʘʭ ʠ ʚ ʚʦʜʝ ʜʦ 0,3 ʤ ʛʣʫ-

ʙʠʥʳ. ɻʠʛʨʦʬʠʪ. ɻʦʣʘʨʢʪʠʯʝʩʢʠʡ ʚʠʜ. 

8. R. repens L. - ʃ. ʧʦʣʟʫʯʠʡ. ʏʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ 

ʚ ʟʘʨʦʩʣʷʭ ʛʝʣʦʬʠʪʦʚ, ʧʦ ʙʝʨʝʛʫ. ɻʠʛʨʦʤʝʟʦʬʠʪ. 

ɽʚʨʘʟʠʘʪʩʢʠʡ ʚʠʜ.  

ʉʝʤʝʡʩʪʚʦ Caryophyllaceae ð ɻʚʦʟʜʠʯʥʳʝ 

9. Stellaria palustris - ɿʚʝʟʜʯʘʪʢʘ ʙʦʣʦʪʥʘʷ. 

ʆʙʠʣʴʥʦ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʟʘʨʦʩʣʷʭ ʪʨʦʩʪʥʠʢʘ ʧʦ ʙʦʣʦ-

ʪʠʩʪʳʤ ʙʝʨʝʛʘʤ. ɻʠʛʨʦʤʝʟʦʬʠʪ. ɽʚʨʘʟʠʘʪʩʢʠʡ ʚʠʜ. 

10. S. holostea L. ï ɿ. ʣʘʥʮʝʪʦʚʠʜʥʘʷ. ɺʩʪʨʝʯʘ-

ʝʪʩʷ ʨʘʟʨʝʞʝʥʥʦ ʧʦ ʙʝʨʝʛʫ ʩʨʝʜʠ ʟʘʨʦʩʣʝʡ ʛʝʣʦʬʠ-

ʪʦʚ. ʄʝʟʦʬʠʪ. ɽʚʨʘʟʠʘʪʩʢʠʡ ʚʠʜ.  

ʉʝʤʝʡʩʪʚʦ Polygonaceae - ɻʨʝʯʠʰʥʳʝ 

11. Persicaria amphibia (L.) S. F. Gray - ɻʦʨʝʮ 

ʟʝʤʥʦʚʦʜʥʳʡ. ɺ ʚʦʜʝ ʦʙʨʘʟʫʝʪ ʥʝʙʦʣʴʰʠʝ, ʯʘʩʪʦ 

ʤʦʥʦʜʦʤʠʥʘʥʪʥʳʝ, ʩʦʦʙʱʝʩʪʚʘ. ɻʠʜʨʦʬʠʪ. ɻʦʣʘʨʢ-

ʪʠʯʝʩʢʠʡ ʚʠʜ.  

12. P. hydropiper L. (Spach) - ɻ. ʧʝʨʝʯʥʳʡ. ʈʘʩ-

ʩʝʷʥʥʦ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʙʝʨʝʛʫ, ʠ ʩʧʣʘʚʠʥʘʭ. ɻʠʛʨʦ-

ʬʠʪ. ɻʦʣʘʨʢʪʠʯʝʩʢʠʡ ʚʠʜ.  

13. Rumex maritimus L. - ʑʘʚʝʣʴ ʧʨʠʤʦʨʩʢʠʡ. 

ʇʨʦʠʟʨʘʩʪʘʝʪ ʨʘʩʩʝʷʥʥʦ ʚ ʧʨʠʙʨʝʞʥʦʡ ʧʦʣʦʩʝ. ɻʠʛ-

ʨʦʬʠʪ. ɽʚʨʘʟʠʘʪʩʢʠʡ ʚʠʜ.  

ʉʝʤʝʡʩʪʚʦ Brassicaceae - ʂʘʧʫʩʪʥʳʝ 

14. Erysimum cheiranthoides - ɾʝʣʪʫʰʥʠʢ ʣʝʚ-

ʢʦʡʥʳʡ. ʆʜʠʥʦʯʥʦ ʧʦ ʙʝʨʝʛʫ. ʄʝʟʦʬʠʪ. ʂʦʩʤʦʧʦ-

ʣʠʪʥʳʡ ʚʠʜ.  

15. Rorippa palustris (Leyss.) Bess. - ɾʝʨʫʰʥʠʢ 

ʙʦʣʦʪʥʳʡ. ʈʝʜʢʦ ʠ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʥʘ ʟʘʙʦʣʘʯʠʚʘ-

ʶʱʠʭʩʷ ʙʝʨʝʛʘʭ ʟʘʨʦʩʣʷʭ ʛʝʣʦʬʠʪʦʚ ʠ ʛʠʛʨʦʬʠʪʦʚ. 

ɻʠʛʨʦʛʝʣʦʬʠʪ. ʂʦʩʤʦʧʦʣʠʪʥʳʡ ʚʠʜ. 

ʉʝʤʝʡʩʪʚʦ Salicaceae - ʀʚʦʚʳʝ 
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16. Salix cinerea L. - ʀʚʘ ʧʝʧʝʣʴʥʘʷ. ʀʥʦʛʜʘ ʦʙ-

ʨʘʟʫʝʪ ʧʦ ʟʘʙʦʣʦʯʝʥʥʳʤ ʤʝʩʪʘʤ ʫ ʙʝʨʝʛʘ. ɻʠʛʨʦ-

ʬʠʪ. ɽʚʨʦʩʠʙʠʨʩʢʠʡ ʚʠʜ.  

17. S. pentandra L. - ʀ. ʧʷʪʠʪʳʯʠʥʢʦʚʘʷ. ʈʘʟʨʝ-

ʞʝʥʥʦ ʚʩʪʨʝʯʘʝʪʩʷ ʩʨʝʜʠ ʟʘʨʦʩʣʝʡ ʠʚʳ ʧʝʧʝʣʴʥʦʡ. 

ɻʠʛʨʦʬʠʪ. ɽʚʨʘʟʠʘʪʩʢʠʡ ʚʠʜ.  

ʉʝʤʝʡʩʪʚʦ Primulaceae - ʇʝʨʚʦʮʚʝʪʥʳʝ 

18. Lysimachia vulgaris L. - ɺʝʨʙʝʡʥʠʢ ʦʙʳʢʥʦ-

ʚʝʥʥʳʡ. ɺʩʪʨʝʯʘʝʪʩʷ ʨʘʟʨʝʞʝʥʥʦ ʥʘ ʩʧʣʘʚʠʥʘʭ ʠ ʟʘ-

ʙʦʣʦʯʝʥʥʳʭ ʙʝʨʝʛʘʭ ʩʨʝʜʠ ʪʨʦʩʪʥʠʢʘ. ɻʣʫʙʠʥʘ ʜʦ 

0,5 ʤ. ɻʠʛʨʦʛʝʣʦʬʠʪ. ɻʦʣʘʨʢʪʠʯʝʩʢʠʡ ʚʠʜ.  

19. Naumburgia thyrsiflora (L.) 

Reichenb. - ʅʘʫʤʙʫʨʛʠʷ ʢʠʩʪʝʮʚʝʪʥʘʷ. ʈʘʟʨʝʞʝʥʥʦ 

ʥʘ ʩʧʣʘʚʠʥʘʭ ʠ ʩʨʝʜʠ ʟʘʨʦʩʣʝʡ ʪʨʦʩʪʥʠʢʘ. ɻʣʫʙʠʥʘ 

ʜʦ 0,5 ʤ. ɻʠʛʨʦʛʝʣʦʬʠʪ. ɻʦʣʘʨʢʪʠʯʝʩʢʠʡ ʚʠʜ.  

ʉʝʤʝʡʩʪʚʦ Rosaceae ð ʈʦʟʦʮʚʝʪʥʳʝ 
20. Potentilla anserina L. - ʃʘʧʯʘʪʢʘ ʛʫʩʠʥʘʷ. 

ʋʤʝʨʝʥʥʦ ʧʦ ʚʣʘʞʥʦʤʫ ʧʝʩʯʘʥʦʤʫ ʙʝʨʝʛʫ ʚ ʩʦʦʙ-

ʱʝʩʪʚʝ ʩ ʢʣʝʚʝʨʦʤ ʧʦʣʟʫʯʠʤ. ɻʠʛʨʦʤʝʟʦʬʠʪ. ɻʦ-

ʣʘʨʢʪʠʯʝʩʢʠʡ ʚʠʜ.  

ʉʝʤʝʡʩʪʚʦ Fabaceae ð ɹʦʙʦʚʳʝ 

21. Lathyrus palustris L. - ʏʠʥʘ ʙʦʣʦʪʥʘʷ. ʈʝʜʢʦ 

ʧʦ ʟʘʙʦʣʦʯʝʥʥʳʤ ʙʝʨʝʛʘʤ. ʄʝʟʦʬʠʪ. ɻʦʣʘʨʢʪʠʯʝ-

ʩʢʠʡ ʚʠʜ.  

22. Vicia sepium L. - ɻʦʨʦʰʝʢ ʟʘʙʦʨʥʳʡ. ɺʩʪʨʝ-

ʯʘʝʪʩʷ ʧʦ ʚʣʘʞʥʦʤʫ ʙʝʨʝʛʫ. ʄʝʟʦʬʠʪ. ɽʚʨʘʟʠʘʪ-

ʩʢʠʡ ʚʠʜ. 

ʉʝʤʝʡʩʪʚʦ Lythraceae - ɼʝʨʙʝʥʥʠʢʦʚʳʝ 

23. Lythrum salicaria L. - ɼʝʨʙʝʥʥʠʢ ʠʚʦʣʠʩʪ-

ʥʳʡ. ɽʜʠʥʠʯʥʦ ʦʪʤʝʯʝʥ ʚ ʧʨʠʙʨʝʞʥʳʭ ʟʘʨʦʩʣʷʭ 

ʪʨʦʩʪʥʠʢʘ. ɻʠʛʨʦʛʝʣʦʬʠʪ. ʂʦʩʤʦʧʦʣʠʪʥʳʡ ʚʠʜ.  

ʉʝʤʝʡʩʪʚʦ Onagraceae - ʂʠʧʨʝʡʥʳʝ 

24. Epilobium palustre L. - ʂʠʧʨʝʡ ʙʦʣʦʪʥʳʡ. 

ʈʝʜʢʦ ʚ ʟʘʙʦʣʦʯʝʥʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ. ɻʠʛʨʦʛʝʣʦ-

ʬʠʪ. ɽʚʨʘʟʠʘʪʩʢʠʡ ʚʠʜ.  

ʉʝʤʝʡʩʪʚʦ Haloragaceae - ʉʣʘʥʦʷʛʦʜʥʠʢʦʚʳʝ 

25. Myriophyllum sibiricum Kom. - ʋʨʫʪʴ ʩʠ-

ʙʠʨʩʢʘʷ. ʋʤʝʨʝʥʥʦ ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʛʠʜʨʦʬʠʪʦʚ ɻʣʫ-

ʙʠʥʘ ʜʦ 1 ʤ. ɻʠʜʨʦʬʠʪ. ɻʦʣʘʨʢʪʠʯʝʩʢʠʡ ʚʠʜ.  

ʉʝʤʝʡʩʪʚʦ Apiaceae ð ʉʝʣʴʜʝʨʝʡʥʳʝ 
26. Cicuta virosa L. - ɺʝʭ ʷʜʦʚʠʪʳʡ. ɽʜʠʥʠʯʥʦ 

ʥʘ ʟʘʙʦʣʦʯʝʥʥʦʤ ʙʝʨʝʛʫ ɻʣʫʙʠʥʘ 0,1-0,3 ʤ. ɻʠʜʨʦ-

ʛʠʛʨʦʬʠʪ. ɽʚʨʘʟʠʘʪʩʢʠʡ ʚʠʜ.  

27. Thyselium palustre (L.) Rafin - ʊʠʩʝʣʠʫʤ ʙʦ-

ʣʦʪʥʳʡ. ʈʝʜʢʦ ʥʘ ʩʧʣʘʚʠʥʘʭ ʠ ʟʘʙʦʣʦʯʝʥʥʳʭ ʙʝʨʝ-

ʛʘʭ ɻʠʛʨʦʬʠʪ. ɽʚʨʦʩʠʙʠʨʩʢʠʡ ʚʠʜ.  

ʉʝʤʝʡʩʪʚʦ Boraginaceae - ɹʫʨʘʯʥʠʢʦʚʳʝ 
28. Myosotis scorpioides - ʅʝʟʘʙʫʜʢʘ ʙʦʣʦʪʥʘʷ. 

ʈʘʩʪʸʪ ʧʦ ʙʝʨʝʛʫ ʠ ʦʢʨʘʠʥʝ ʟʘʙʦʣʦʯʝʥʥʳʭ ʤʝʩʪ. 

ɻʠʛʨʦʛʝʣʦʬʠʪ. ɽʚʨʘʟʠʘʪʩʢʠʡ ʚʠʜ. 

ʉʝʤʝʡʩʪʚʦ Rubiaceae - ʄʘʨʝʥʦʚʳʝ 
29. Galium palustre L. - ʇʦʜʤʘʨʝʥʥʠʢ ʙʦʣʦʪ-

ʥʳʡ. ʀʟʨʝʜʢʘ ʚ ʟʘʨʦʩʣʷʭ ʛʝʣʦʬʠʪʦʚ ʥʘ ʟʘʪʦʧʣʝʥʥʦʤ 

ʧʦʙʝʨʝʞʴʝ. ɻʠʛʨʦʛʝʣʦʬʠʪ. ɻʦʣʘʨʢʪʠʯʝʩʢʠʡ ʚʠʜ.  

ʉʝʤʝʡʩʪʚʦ Convallariaceae - ɺʴʶʥʢʦʚʳʝ 
30. Calystegia sepium - ʇʦʚʦʡ ʟʘʙʦʨʥʳʡ. ɺ ʟʘ-

ʨʦʩʣʷʭ ʪʨʦʩʪʥʠʢʘ, ʦʙʚʠʚʘʷ ʠʭ ʠ ʠʚʦʚʳʝ ʚʝʪʚʠ. ɻʠʛ-

ʨʦʬʠʪ. ɽʚʨʘʟʠʘʪʩʢʠʡ ʚʠʜ. 

31. Convolvulus arvensis L. - ɺʴʶʥ ʧʦʣʝʚʦʡ. 

ʆʙʠʣʴʥʦ, ʦʙʚʠʚʘʷ ʙʝʨʝʛʦʚʳʝ ʨʘʩʪʝʥʠʷ ʠ ʜʦʭʦʜʷ ʜʦ 

ʫʨʝʟʘ ʚʦʜʳ. ʄʝʟʦʬʠʪ. ɽʚʨʘʟʠʘʪʩʢʠʡ ʚʠʜ.  

ʉʝʤʝʡʩʪʚʦ Solanaceae - ʇʘʩʣʝʥʦʚʳʝ 

32. Solanum dulcamara L. - ʇʘʩʣʝʥ ʩʣʘʜʢʦ-ʛʦʨʴ-

ʢʠʡ. ʈʝʜʢʦ. ʆʪʤʝʯʝʥ ʪʦʣʴʢʦ ʥʘ ʟʘʪʦʧʣʝʥʥʦʤ ʧʦʙʝ-

ʨʝʞʴʝ. ɻʠʛʨʦʤʝʟʦʬʠʪ. ɻʦʣʘʨʢʪʠʯʝʩʢʠʡ ʚʠʜ.  

ʉʝʤʝʡʩʪʚʦ Lentibulariaceae - ʇʫʟʳʨʯʘʪʢʦʚʳʝ 

33. Utricularia vulgaris L. - ʇʫʟʳʨʯʘʪʢʘ ʦʙʳʢʥʦ-

ʚʝʥʥʘʷ. ʋʤʝʨʝʥʥʦ ʦʙʨʘʟʫʝʪ ʥʝʙʦʣʴʰʠʝ ʟʘʨʦʩʣʝʚʳʝ 

ʩʦʦʙʱʝʩʪʚʘ. ɻʣʫʙʠʥʘ ʜʦ 1,5 ʤ. ɻʠʜʨʦʬʠʪ. ɻʦʣʘʨʢʪʠ-

ʯʝʩʢʠʡ ʚʠʜ.  

ʉʝʤʝʡʩʪʚʦ Plantaginaceae - ʇʦʜʦʨʦʞʥʠʢʦʚʳʝ 

34. Plantago major - ʇʦʜʦʨʦʞʥʠʢ ʙʦʣʴʰʦʡ. 

ʄʘʩʩʦʚʦ ʧʝʩʯʘʥʦʤʫ ʧʦ ʙʝʨʝʛʫ ʚ ʩʦʦʙʱʝʩʪʚʝ ʩ ʤʘʪʴ-

ʠ-ʤʘʯʝʭʦʡ. ʄʝʟʦʬʠʪ. ɽʚʨʘʟʠʘʪʩʢʠʡ ʚʠʜ.  

ʉʝʤʝʡʩʪʚʦ Lamiaceae - ʗʩʥʦʪʢʦʚʳʝ 
35. Lycopus europaeus L. - ɿʶʟʥʠʢ ʝʚʨʦʧʝʡʩʢʠʡ. 

ʀʟʨʝʜʢʘ ʧʦ ʟʘʙʦʣʦʯʝʥʥʳʤ ʙʝʨʝʛʘʤ ʚ ʩʦʦʙʱʝʩʪʚʝ 

ʛʠʛʨʦʬʠʪʦʚ. ɻʠʛʨʦʤʝʟʦʬʠʪ. ɽʚʨʘʟʠʘʪʩʢʠʡ ʚʠʜ.  

36. Mentha arvensis - ʄʷʪʘ ʧʦʣʝʚʘʷ. ʀʥʦʛʜʘ ʧʦ 

ʤʝʩʪʘʤ ʫ ʙʝʨʝʛʘ, ʥʘ ʩʧʣʘʚʠʥʘʭ ʠ ʚ ʩʦʦʙʱʝʩʪʚʝ ʛʠʛ-

ʨʦʬʠʪʦʚ. ɻʠʛʨʦʛʝʣʦʬʠʪ. ɽʚʨʘʟʠʘʪʩʢʠʡ ʚʠʜ. 

37. Scutellaria galericulata L. - ʐʣʝʤʥʠʢ ʦʙʳʢ-

ʥʦʚʝʥʥʳʡ. ʀʟʨʝʜʢʘ ʚ ʟʘʨʦʩʣʷʭ ʪʨʦʩʪʥʠʢʘ ɻʠʛʨʦʤʝ-

ʟʦʬʠʪ. ɻʦʣʘʨʢʪʠʯʝʩʢʠʡ ʚʠʜ.  

38. Stachys palustris L. - ʏʠʩʪʝʮ ʙʦʣʦʪʥʳʡ. 

ʈʝʜʢʦ, ʚ 5 % ʚʦʜʦʝʤʦʚ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʩʧʣʘ-

ʚʠʥʘʭ ʠ ʚ ʧʨʠʙʨʝʞʥʦʡ ʤʝʣʢʦʚʦʜʥʦʡ ʟʦʥʝ ʧʨʝʩʥʳʭ 

ʦʟʝʨ. ʈʘʟʨʝʞʝʥʥʦ. ɻʠʛʨʦʤʝʟʦʬʠʪ. ɽʚʨʘʟʠʘʪʩʢʠʡ 

ʚʠʜ.  

ʉʝʤʝʡʩʪʚʦ Asteraceae ð ɸʩʪʨʦʚʳʝ 
39. Bidens tripartita L. - ʏʝʨʝʜʘ ʪʨʝʭʨʘʟʜʝʣʴʥʘʷ. 

ɺʩʪʨʝʯʘʝʪʩʷ ʨʘʟʨʝʞʝʥʥʦ ʥʘ ʩʧʣʘʚʠʥʘʭ ʠ ʟʘʙʦʣʦʯʝʥ-

ʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ. ɻʠʛʨʦʛʝʣʦʬʠʪ. ʂʦʩʤʦʧʦʣʠʪ. 

40. Cirsium esculentum (Siev.) C. A. Mey. - ɹʦ-

ʜʷʛ ʩʲʝʜʦʙʥʳʡ. ɺʩʪʨʝʯʘʝʪʩʷ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ, 

ʚʙʣʠʟʠ ʙʝʨʝʛʘ. ʈʘʟʨʝʞʝʥʥʦ. ʄʝʟʦʬʠʪ. ɽʚʨʘʟʠʘʪʩʢʠʡ 

ʚʠʜ.  

41. Erigeron acris L. - ʄʝʣʢʦʣʝʧʝʩʪʥʠʢ ʝʜʢʠʡ. 

ʈʝʜʢʦ, ʧʦ ʙʝʨʝʛʫ ʥʝʙʦʣʴʰʠʤʠ ʛʨʫʧʧʘʤʠ. ʄʝʟʦʬʠʪ. 

ɻʦʣʘʨʢʪʠʯʝʩʢʠʡ ʚʠʜ.  

42. Ptarmica vulgaris Blakw.ex DC. ï ʏʠʭʦʪʥʠʢ 

ʦʙʳʢʥʦʚʝʥʥʳʡ. ɺʩʪʨʝʯʘʝʪʩʷ ʥʝʙʦʣʴʰʠʤʠ ʛʨʫʧʧʘʤʠ 

ʥʘ ʩʳʨʳʭ ʠ ʟʘʙʦʣʦʯʝʥʥʳʭ ʙʝʨʝʛʘʭ, ʚ ʟʘʨʦʩʣʷʭ ʢʫ-

ʩʪʘʨʥʠʢʦʚ. ɻʠʛʨʦʛʝʣʦʬʠʪ. ɽʚʨʘʟʠʘʪʩʢʠʡ ʚʠʜ. 

43. Senecio fluvatilis Wallr. - ʂʨʝʩʪʦʚʥʠʢ ʨʝʯ-

ʥʦʡ. ʋʤʝʨʝʥʥʦ, ʥʘ ʩʧʣʘʚʠʥʘʭ ʠ ʤʝʣʢʦʚʦʜʴʷʭ, ʩ ʭʦ-

ʨʦʰʦ ʨʘʟʚʠʪʦʡ ʧʨʠʙʨʝʞʥʦ-ʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦ-

ʩʪʴʶ. ɻʠʛʨʦʬʠʪ. ɽʚʨʘʟʠʘʪʩʢʠʡ ʚʠʜ.  

44. Sonchus arvensis L. - ʆʩʦʪ ʧʦʣʝʚʦʡ. ʈʝʜʢʦ, 

ʥʘ ʙʝʨʝʛʘʭ ʠ ʚ ʧʨʠʙʨʝʞʥʳʭ ʟʘʨʦʩʣʷʭ. ʄʝʟʦʬʠʪ. ɻʦ-

ʣʘʨʢʪʠʯʝʩʢʠʡ ʚʠʜ.  

45. Tussilago farfara L. - ʄʘʪʴ-ʠ-ʤʘʯʝʭʘ ʦʙʳʢ-

ʥʦʚʝʥʥʘʷ. ʈʘʩʩʝʷʥʥʦ ʧʦ ʙʝʨʝʛʫ ʚ ʩʦʦʙʱʝʩʪʚʝ ʩ ʧʦ-

ʜʦʨʦʞʥʠʢʦʤ. ʄʝʟʦʬʠʪ. ɻʦʣʘʨʢʪʠʯʝʩʢʠʡ ʚʠʜ. 

ʂʣʘʩʩ Liliopsida - ʆʜʥʦʜʦʣʴʥʳʝ 

ʉʝʤʝʡʩʪʚʦ Alismataceae - ʏʘʩʪʫʭʦʚʳʝ 
46. Alisma plantago-aquatica L. - ʏ. ʧʦʜʦʨʦʞʥʠ-

ʢʦʚʘʷ. ɽʜʠʥʠʯʥʦ, ʥʘ ʤʝʣʢʦʚʦʜʴʝ ʠ ʧʦ ʙʝʨʝʛʫ. ɻʣʫ-

ʙʠʥʘ ʜʦ 0,7 ʤ. ɻʠʛʨʦʛʝʣʦʬʠʪ. ɽʚʨʘʟʠʘʪʩʢʠʡ ʚʠʜ.  

ʉʝʤʝʡʩʪʚʦ Hydrocharitaceae - ɺʦʜʦʢʨʘʩʦʚʳʝ 
47. Hydrilla verticillata (L.) Gaspary - ɻʠʜʨʠʣʣʘ 

ʤʫʪʦʚʯʘʪʘʷ. ʋʤʝʨʝʥʥʦ ʠʣʠ ʦʙʨʘʟʫʝʪ ʤʘʩʩʠʚʥʳʝ ʟʘ-

ʨʦʩʣʝʚʳʝ ʩʦʦʙʱʝʩʪʚʘ. ɻʣʫʙʠʥʘ ʜʦ 0,8 ʤ. ɻʠʜʨʦʬʠʪ. 

ʂʦʩʤʦʧʦʣʠʪʥʳʡ ʚʠʜ.  
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48. Hydrocharis morsus-ranae L. - ɺʦʜʦʢʨʘʩ 

ʦʙʳʢʥʦʚʝʥʥʳʡ. ʏʘʩʪʦ, ʚ ʟʘʨʦʩʣʷʭ ʪʨʦʩʪʥʠʢʘ ʥʘ 

ʩʠʣʴʥʦʫʚʣʘʞʥʝʥʥʳʭ ʧʨʠʙʨʝʞʥʳʭ ʫʯʘʩʪʢʘʭ. ɻʣʫ-

ʙʠʥʘ ʜʦ 0,5 ʤ. ɻʠʜʨʦʬʠʪ. ɽʚʨʘʟʠʘʪʩʢʠʡ ʚʠʜ.  

49. Stratiotes aloides L. - ʊʝʣʦʨʝʟ ʘʣʦʵʚʠʜʥʳʡ. 

ʏʘʩʪʦ ʦʙʨʘʟʫʝʪ ʚʜʦʣʴ ʢʘʤʳʰʘ ʧʦʜʚʦʜʥʳʝ ʟʘʨʦʩʣʠ, 

ʧʨʠ ʮʚʝʪʝʥʠʠ ʚʩʧʣʳʚʘʶʱʠʝ. ɻʣʫʙʠʥʘ ʜʦ 1,0 ʤ. ɻʠʜ-

ʨʦʬʠʪ. ɽʚʨʘʟʠʘʪʩʢʠʡ ʚʠʜ.  

ʉʝʤʝʡʩʪʚʦ Juncaginaceae - ʉʠʪʥʠʢʦʚʠʜʥʳʝ 
50. Triglochin maritimum L. - ʊʨʠʦʩʪʨʝʥʥʠʢ 

ʧʨʠʤʦʨʩʢʠʡ. ʋʤʝʨʝʥʥʦ, ʚ ʧʨʠʙʨʝʞʥʳʭ ʩʦʦʙʱʝ-

ʩʪʚʘʭ. ɻʠʛʨʦʬʠʪ. ʂʦʩʤʦʧʦʣʠʪʥʳʡ ʚʠʜ.  

ʉʝʤʝʡʩʪʚʦ Potamogetonaceae ð ʈʜʝʩʪʦʚʳʝ 
51. Potamogeton berchtoldii Fieb. - ʈʜʝʩʪ ɹʝʨʭ-

ʪʦʣʴʜʘ. ʈʝʜʢʦ ʚ ʚʦʜʝ ʜʦ 0,6 ʤ ʛʣʫʙʠʥʳ. ɻʠʜʨʦʬʠʪ. 

ʂʦʩʤʦʧʦʣʠʪ.  

52. P. compressus L. - ʈ. ʩʧʣʶʩʥʫʪʳʡ. ʀʟʨʝʜʢʘ 

ʥʝʙʦʣʴʰʠʤʠ ʟʘʨʦʩʣʷʤʠ ʚ ʚʦʜʝ ʜʦ 0,5 ʤ ʛʣʫʙʠʥʳ. 

ɻʠʜʨʦʬʠʪ. ɻʦʣʘʨʢʪʠʯʝʩʢʠʡ ʚʠʜ.  

53. P. lucens L. - ʈ. ʙʣʝʩʪʷʱʠʡ. ʌʦʨʤʠʨʫʝʪ ʤʦ-

ʥʦʜʦʤʠʥʘʥʪʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʥʘ ʛʣʫʙʠʥʝ 0,5-1,5 ʤ. 

ɻʠʜʨʦʬʠʪ. ɻʦʣʘʨʢʪʠʯʝʩʢʠʡ ʚʠʜ.  

54. P. natans L. - ʈ. ʧʣʘʚʘʶʱʠʡ. ɺʩʪʨʝʯʘʝʪʩʷ ʥʝ-

ʙʦʣʴʰʠʤʠ ʨʘʟʨʝʞʝʥʥʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ ʥʘ ʛʣʫ-

ʙʠʥʝ 0,5-1 ʤ. ɻʠʜʘʪʦʬʠʪ. ɻʦʣʘʨʢʪʠʯʝʩʢʠʡ ʚʠʜ.  

55. P. obtusifolius Mert. & Koch - ʈ. ʪʫʧʦʣʠʩʪ-

ʥʳʡ. ɽʜʠʥʠʯʥʳʤʠ ʵʢʟʝʤʧʣʷʨʘʤʠ ʥʘ ʦʪʢʨʳʪʳʭ ʤʝ-

ʩʪʘʭ ʥʘ ʛʣʫʙʠʥʝ 0,3-0,8 ʤ. ɻʠʜʘʪʦʬʠʪ. ɻʦʣʘʨʢʪʠʯʝ-

ʩʢʠʡ ʚʠʜ.  

56. P. pectinatus L. ð ʈ. ʛʨʝʙʝʥʯʘʪʳʡ. ʀʟʨʝʜʢʘ 

ʨʘʟʨʝʞʝʥʥʳʝ ʥʝʙʦʣʴʰʠʝ ʟʘʨʦʩʣʠ ʚ ʚʦʜʝ ʜʦ 0,5-1 ʤ 

ʛʣʫʙʠʥʳ. ɻʠʜʨʦʬʠʪ. ʂʦʩʤʦʧʦʣʠʪ.  

57. P. perfoliatus L. - ʈ. ʧʨʦʥʟʝʥʥʦʣʠʩʪʥʳʡ. ʏʘ-

ʩʪʦ ʬʦʨʤʠʨʫʝʪ ʤʦʥʦʜʦʤʠʥʘʥʪʥʳʝ ʩʦʦʙʱʝʩʪʚʘ. ɻʣʫ-

ʙʠʥʘ 0,5-1 ʤ. ɻʠʜʨʦʬʠʪ. ʂʦʩʤʦʧʦʣʠʪ. 

58. P. praelongus Wulf. - ʈ. ʜʣʠʥʥʝʡʰʠʡ. ʆʯʝʥʴ 

ʨʝʜʢʦ ʥʝʙʦʣʴʰʠʤʠ ʟʘʨʦʩʣʷʤʠ ʥʘ ʛʣʫʙʠʥʝ 0,5-1,2 ʤ. 

ɻʠʜʨʦʬʠʪ. ɻʦʣʘʨʢʪʠʯʝʩʢʠʡ ʚʠʜ.  

ʉʝʤʝʡʩʪʚʦ Juncaceae - ʉʠʪʥʠʢʦʚʳʝ 
59. Juncus bufonius L. - ʉʠʪʥʠʢ ʞʘʙʠʡ. ʋʤʝ-

ʨʝʥʥʦ ʥʘ ʟʘʙʦʣʦʯʝʥʥʳʭ ʧʨʠʙʨʝʞʴʷʭ ʠ ʧʦ ʙʝʨʝʛʫ. 

ɻʠʛʨʦʛʝʣʦʬʠʪ. ɽʚʨʘʟʠʘʪʩʢʠʡ ʚʠʜ.  

60. J. compressus Jacq. ï ʉ. ʩʧʣʶʩʥʫʪʳʡ. ʌʦʨ-

ʤʠʨʫʝʪ ʤʦʥʦʜʦʤʠʥʘʥʪʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʥʘ ʧʝʩʯʘʥʦʤ 

ʙʝʨʝʛʫ ʠ ʚ ʚʦʜʝ ʥʘ ʛʣʫʙʠʥʝ 0,1 ʤ ɻʠʛʨʦʬʠʪ. ɽʚʨʘʟʠ-

ʘʪʩʢʠʡ ʚʠʜ. 

ʉʝʤʝʡʩʪʚʦ Cyperaceae - ʆʩʦʢʦʚʳʝ 
61. Carex acuta L. - ʆʩʦʢʘ ʦʩʪʨʘʷ. ɺʩʪʨʝʯʘʝʪʩʷ 

ʧʦ ʟʘʙʦʣʦʯʝʥʥʳʤ ʙʝʨʝʛʘʤ ʠ ʤʝʣʢʦʚʦʜʴʶ ʜʦ ʛʣʫ-

ʙʠʥʳ 0,3 ʤ. ɻʠʛʨʦʛʝʣʦʬʠʪ. ɻʦʣʘʨʢʪʠʯʝʩʢʠʡ ʚʠʜ.  

62. C. pseudocyperus L. - ʆ. ʣʦʞʥʦʩʳʪʠʝʚʘʷ. 

ɺʩʪʨʝʯʘʝʪʩʷ ʯʘʩʪʦ ʥʘ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʩʧʣʘʚʠʥʘʭ, 

ʤʝʣʢʦʚʦʜʴʷʭ ʠ ʧʦ ʟʘʙʦʣʦʯʝʥʥʳʤ ʤʝʩʪʘʤ. ɻʠʛʨʦʛʝ-

ʣʦʬʠʪ. ɻʦʣʘʨʢʪʠʯʝʩʢʠʡ ʚʠʜ.  

63. C. riparia ï ʆ. ʙʝʨʝʛʦʚʘʷ. ɺʩʪʨʝʯʘʝʪʩʷ ʧʦ 

ʤʝʣʢʦʚʦʜʴʶ ʜʦ ʛʣʫʙʠʥʳ 0,5 ʤ. ɻʠʜʨʦʛʠʛʨʦʬʠʪ. ʂʦʩ-

ʤʦʧʦʣʠʪ. 

64. C. rostrata Stokes - ʆ. ʥʦʩʘʪʘʷ. ʚʩʪʨʝʯʘʝʪʩʷ 

ʧʦ ʙʝʨʝʛʫ ʠ ʤʝʣʢʦʚʦʜʴʶ ʜʦ ʛʣʫʙʠʥʳ ʜʦ 0,4 ʤ. ɻʠʛ-

ʨʦʛʝʣʦʬʠʪ. ɻʦʣʘʨʢʪʠʯʝʩʢʠʡ ʚʠʜ.  

65. C. vesicaria L. - ʆ. ʧʫʟʳʨʯʘʪʘʷ. ɺ ʧʨʠʙʨʝ-

ʞʴʝ, ʚ ʩʤʝʰʘʥʥʳʭ ʟʘʨʦʩʣʷʭ ʛʝʣʦʬʠʪʦʚ. ɻʠʛʨʦʛʝʣʦ-

ʬʠʪ. ɽʚʨʘʟʠʘʪʩʢʠʡ ʚʠʜ.  

66. Eleocharis acicularis (L.) Roem. et 

Schult. - ɹʦʣʦʪʥʠʮʘ ʠʛʦʣʴʯʘʪʘʷ. ʆʪʤʝʯʝʥ ʥʘ ʧʝʩʯʘ-

ʥʦʤ ʤʝʣʢʦʚʦʜʴʝ. ɻʣʫʙʠʥʘ 0,3 ʤ. ɻʠʛʨʦʛʝʣʦʬʠʪ. ɻʦ-

ʣʘʨʢʪʠʯʝʩʢʠʡ ʚʠʜ.  

67. E. palustris (L.) Roem. et Schult. - ɹ. ʙʦʣʦʪ-

ʥʘʷ. ʀʟʨʝʜʢʘ ʥʘ ʤʝʣʢʦʚʦʜʴʷʭ ʩʨʝʜʠ ʛʠʛʨʦʛʝʣʦʬʠ-

ʪʦʚ. ɻʣʫʙʠʥʘ ʜʦ 0,3 ʤ. ɻʠʛʨʦʛʝʣʦʬʠʪ. ɻʦʣʘʨʢʪʠʯʝ-

ʩʢʠʡ ʚʠʜ.  

68. Scirpus sylvaticus L. - ʂʘʤʳʰ ʣʝʩʥʦʡ. ʆʙʨʘ-

ʟʫʝʪ ʟʘʨʦʩʣʠ ʥʘ ʟʘʙʦʣʦʯʝʥʥʳʭ ʤʝʣʢʦʚʦʜʴʷʭ. ɻʣʫ-

ʙʠʥʘ 0,3-0,6 ʤ. ɻʠʛʨʦʬʠʪ. ɽʚʨʘʟʠʘʪʩʢʠʡ ʚʠʜ.  

ʉʝʤʝʡʩʪʚʦ Poaceae - ʄʷʪʣʠʢʦʚʳʝ 

69. Agrostis stolonifera L. - ʇʦʣʝʚʠʮʘ ʧʦʙʝʛʦʦʙ-

ʨʘʟʫʶʱʘʷ. ʈʘʟʨʝʞʝʥʥʦ ʥʘ ʤʝʣʢʦʚʦʜʴʝ ʜʦ 0,8 ʤ ʛʣʫ-

ʙʠʥʳ. ɻʠʜʨʦʛʠʛʨʦʬʠʪ. ɽʚʨʘʟʠʘʪʩʢʠʡ ʚʠʜ.  

70. Alopecurus arundinaceus Poir. - ʃʠʩʦʭʚʦʩʪ 

ʪʨʦʩʪʥʠʢʦʚʠʜʥʳʡ. ʇʨʦʠʟʨʘʩʪʘʝʪ ʩʨʝʜʠ ʧʨʠʙʨʝʞʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ɻʠʛʨʦʬʠʪ. ɽʚʨʘʟʠʘʪʩʢʠʡ ʚʠʜ.  

71. Calamagrostis phragmitoides C. Hartm. - ɺʝʡ-

ʥʠʢ ʪʨʦʩʪʥʠʢʦʚʠʜʥʳʡ. ʈʘʟʨʝʞʝʥʥʦ ʥʘ ʤʝʣʢʦʚʦʜʴʝ ʠ 

ʧʦ ʙʝʨʝʛʫ. ɻʠʛʨʦʬʠʪ. ɽʚʨʦʩʠʙʠʨʩʢʠʡ ʚʠʜ.  

72. Catabrosa aquatica (L.) Beauv. ï ʇʦʨʫʯʝʡ-

ʥʠʮʘ ʚʦʜʷʥʘʷ. ɿʘʙʦʣʦʯʝʥʥʦʝ ʤʝʣʢʦʚʦʜʴʝ ʥʘ ʛʣʫʙʠʥʝ 

ʜʦ 0,3 ʤ. ɻʠʛʨʦʛʝʣʦʬʠʪ. ɽʚʨʦʩʠʙʠʨʩʢʠʡ ʚʠʜ. 

73. Phragmites australis (Gav.) Trin. ex 

Steud. - ʊʨʦʩʪʥʠʢ ʶʞʥʳʡ. ʌʦʨʤʠʨʫʝʪ ʟʘʨʦʩʣʠ 

ʚʜʦʣʴ ʙʝʨʝʛʘ, ʟʘʭʦʜʷ ʥʘ ʛʣʫʙʠʥʫ ʜʦ 1,5 ʤ. ɻʠʜʨʦʛʠʛ-

ʨʦʬʠʪ. ʂʦʩʤʦʧʦʣʠʪ.  

74. Scolochloa festucacea (Willd.) Link - ʊʨʦ-

ʩʪʷʥʢʘ ʦʚʩʷʥʠʮʝʚʘʷ. ʋʤʝʨʝʥʥʦ, ʚ ʧʨʠʙʨʝʞʥʳʭ ʩʦ-

ʦʙʱʝʩʪʚʘʭ ʜʦ 1 ʤ ʛʣʫʙʠʥʳ. ɻʠʜʨʦʛʠʛʨʦʬʠʪ. ɻʦʣʘʨʢ-

ʪʠʯʝʩʢʠʡ ʚʠʜ.  

ʉʝʤʝʡʩʪʚʦ Araceae - ɸʨʦʠʜʥʳʝ 
75. Calla palustris L. - ɹʝʣʦʢʨʳʣʴʥʠʢ ʙʦʣʦʪʥʳʡ. 

ʅʘ ʤʦʣʦʜʳʭ ʩʧʣʘʚʠʥʘʭ ʠ ʧʦ ʟʘʙʦʣʦʯʝʥʥʳʤ ʤʝʩʪʘʤ 

ʩʨʝʜʠ ʪʨʦʩʪʥʠʢʘ. ɻʣʫʙʠʥʘ ʜʦ 0,5 ʤ. ɻʠʛʨʦʛʝʣʦʬʠʪ. 

ɻʦʣʘʨʢʪʠʯʝʩʢʠʡ ʚʠʜ.  

ʉʝʤʝʡʩʪʚʦ Lemnaceae - ʈʷʩʢʦʚʳʝ 
76. Lemna minor L. - ʈʷʩʢʘ ʤʘʣʘʷ. ɺ ʟʘʪʠʰʥʳʭ 

ʤʝʩʪʘʭ ʠ ʟʘʨʦʩʣʷʭ ʛʝʣʦʬʠʪʦʚ. ɻʣʫʙʠʥʘ ʜʦ 1 ʤ. ɻʠʜ-

ʨʦʬʠʪ. ɻʦʣʘʨʢʪʠʯʝʩʢʠʡ ʚʠʜ.  

77. L. trisulca L. - ʈ. ʪʨʦʡʯʘʪʘʷ. ɺʩʪʨʝʯʘʝʪʩʷ ʥʝ 

ʯʘʩʪʦ ʥʘ ʤʝʣʢʦʚʦʜʴʝ. ɻʣʫʙʠʥʘ ʜʦ 0,6 ʤ. ɻʠʜʨʦʬʠʪ. 

ɻʦʣʘʨʢʪʠʯʝʩʢʠʡ ʚʠʜ.  

78. Spirodela polyrhiza (L.) Schleid. - ʄʥʦʛʦʢʦ-

ʨʝʥʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ. ɺʩʪʨʝʯʘʝʪʩʷ ʥʝ ʯʘʩʪʦ ʩʨʝʜʠ 

ʨʷʩʢʠ ʤʘʣʦʡ. ɻʣʫʙʠʥʘ ʜʦ 1 ʤ. ɻʠʜʨʦʬʠʪ. ɻʦʣʘʨʢʪʠ-

ʯʝʩʢʠʡ ʚʠʜ.  

ʉʝʤʝʡʩʪʚʦ Typhaceae - ʈʦʛʦʟʦʚʳʝ 
79. Typha angustifolia L. - ʈʦʛʦʟ ʫʟʢʦʣʠʩʪʥʳʡ. 

ʆʯʝʥʴ ʯʘʩʪʦ ʚ ʧʨʠʙʨʝʞʥʦʡ ʧʦʣʦʩʝ ʦʙʨʘʟʫʷ ʦʙʰʠʨ-

ʥʳʝ ʩʦʦʙʱʝʩʪʚʘ. ɻʣʫʙʠʥʘ 0,1-1,5 ʤ. ɻʠʜʨʦʛʠʛʨʦ-

ʬʠʪ. ɻʦʣʘʨʢʪʠʯʝʩʢʠʡ ʚʠʜ.  

80. T. latifolia L. - ʈ. ʰʠʨʦʢʦʣʠʩʪʥʳʡ. ʀʟʨʝʜʢʘ 

ʚ ʧʨʠʙʨʝʞʥʦʡ ʧʦʣʦʩʝ ʩʨʝʜʠ ʟʘʨʦʩʣʝʡ ʪʨʦʩʪʥʠʢʘ. 

ɻʣʫʙʠʥʘ 0,1-1,5 ʤ. ɻʠʜʨʦʛʠʛʨʦʬʠʪ. ɻʦʣʘʨʢʪʠʯʝʩʢʠʡ 

ʚʠʜ. 

ʉʧʠʩʦʢ ʠʩʪʦʯʥʠʢʦʚ 

1. ɻʣʘʟʫʥʦʚ ɺ.ɸ., ʅʘʫʤʝʥʢʦ ʅ.ʀ., ʍʦʟʷʠʥʦʚʘ 
ʅ.ɺ. ʆʧʨʝʜʝʣʠʪʝʣʴ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʊʶʤʝʥ-

ʩʢʦʡ ʦʙʣʘʩʪʠ. ʊʶʤʝʥʴ, 2017. 744 ʩ.  

2. ʃʠʩʠʮʳʥʘ ʃ. ʀ. ɻʝʨʙʘʨʠʟʘʮʠʷ ʚʦʜʥʳʭ ʨʘʩ-
ʪʝʥʠʡ, ʦʬʦʨʤʣʝʥʠʝ ʢʦʣʣʝʢʮʠʡ // ʄʘʪ. ʐʢʦʣʳ ʧʦ 



20 BIOLOGICAL SCIENCES / ζColloquium - journal Ȼ# 12(36),2019 

ʛʠʜʨʦʙʦʪʘʥʠʢʝ çɻʠʜʨʦʙʦʪʘʥʠʢʘ: ʤʝʪʦʜʦʣʦʛʠʷ, ʤʝ-

ʪʦʜʳè (ʧ. ɹʦʨʦʢ, 8-12 ʘʧʨʝʣʷ 2003 ʛ.). - ʈʳʙʠʥʩʢ: 

ʆɸʆ çʈʳʙʠʥʩʢʠʡ ɼʦʤ ʧʝʯʘʪʠè, 2003. - ʉ. 49-55. 

3. ʉʢʚʦʨʮʦʚ ɸ.ʂ. ɻʝʨʙʘʨʠʡ. ʇʦʩʦʙʠʝ ʧʦ ʤʝʪʦ-

ʜʠʢʝ ʠ ʪʝʭʥʠʢʝ.- ʄ.: ʅʘʫʢʘ, 1977.- 198 ʩ. 

4. ʂʘʪʘʥʩʢʘʷ ɺ.ʄ. ɺʳʩʰʘʷ ʚʦʜʥʘʷ ʨʘʩʪʠʪʝʣʴ-
ʥʦʩʪʴ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʚʦʜʦʝʤʦʚ ʉʉʉʈ. ʃ. 1981. 

187 ʩ. 

5. ʂʦʢʠʥ ʂ.ɸ. ʕʢʦʣʦʛʠʷ ʚʳʩʰʠʭ ʚʦʜʥʳʭ ʨʘʩ-
ʪʝʥʠʡ. ʄ. 1982. 158 ʩ. 

6. ʇʦʧʣʘʚʩʢʘʷ ɻ.ʀ. ʕʢʦʣʦʛʠʷ ʨʘʩʪʝʥʠʡ. ʄ.: 
ʉʦʚ. ʥʘʫʢʘ, 1948. 295 ʩ. 

7. ɹʝʣʘʚʩʢʘʷ ɸ.ʇ. ɺʳʩʰʘʷ ʚʦʜʥʘʷ ʨʘʩʪʠʪʝʣʴ-
ʥʦʩʪʴ // ʄʝʪʦʜʠʢʘ ʠʟʫʯʝʥʠʷ ʙʠʦʮʝʥʦʟʦʚ ʚʥʫʪʨʝʥʥʠʭ 

ʚʦʜʦʝʤʦʚ. ʄ. 1975. ʉ. 117-132. 

8. ɹʝʣʘʚʩʢʘʷ ɸ.ʇ. ʂ ʤʝʪʦʜʠʢʝ ʠʟʫʯʝʥʠʷ ʚʦʜ-
ʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. // ʇʝʨʚʘʷ ɺʩʝʩʦʶʟ. ʢʦʥʬ. ʧʦ 

ʚʳʩʰ. ʚʦʜ. ʠ ʧʨʠʙʨʝʞ.-ʚʦʜ. ʨʘʩʪʝʥʠʷʤ: ʊʝʟ. ʜʦʢʣ. ï 

ɹʦʨʦʢ, 1977. - ʉ. 42-44. 

9. ʂʘʪʘʥʩʢʘʷ ɺ.ʄ. ɺʳʩʰʘʷ ʚʦʜʥʘʷ ʨʘʩʪʠʪʝʣʴ-
ʥʦʩʪʴ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʚʦʜʦʝʤʦʚ ʉʉʉʈ. ʄʝʪʦʜʳ 

ʠʟʫʯʝʥʠʷ. ʃ.: ʅʘʫʢʘ, 1981. 187 ʩ.  

10. ʈʘʩʧʦʧʦʚ ʀ.ʄ., ɼʦʮʝʥʢʦ ʆ.ʅ. ʄʝʪʦʜʳ ʠʟʫ-
ʯʝʥʠʷ ʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ // ɻʠʜʨʦʙʠʦʣ. ʞʫʨʥ. - 

1983. - ʊ. 19, ˉ 6. - ʉ. 86-87. 

11. 74 ʈʘʩʧʦʧʦʚ ʀ.ʄ. ɺʳʩʰʘʷ ʚʦʜʥʘʷ ʨʘʩʪʠ-
ʪʝʣʴʥʦʩʪʴ ʙʦʣʴʰʠʭ ʦʟʝʨ ʉʝʚʝʨʦ-ɿʘʧʘʜʘ ʉʉʉʈ. - ʃ. 

- 1985. - 197 ʩ. 

12. ʃʘʧʠʨʦʚ ɸ.ɻ. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ʨʘʩʪʝ-
ʥʠʡ ʚʦʜʦʝʤʦʚ // ʄʘʪ. ʐʢʦʣʳ ʧʦ ʛʠʜʨʦʙʦʪʘʥʠʢʝ 

çɻʠʜʨʦʙʦʪʘʥʠʢʘ: ʤʝʪʦʜʦʣʦʛʠʷ, ʤʝʪʦʜʳè (ʧ. ɹʦʨʦʢ, 

8-12 ʘʧʨʝʣʷ 2003 ʛ.). - ʈʳʙʠʥʩʢ: ʆɸʆ çʈʳʙʠʥʩʢʠʡ 

ɼʦʤ ʧʝʯʘʪʠè, 2003. - ʉ. 5-22. 

13. ʇʘʧʯʝʥʢʦʚ ɺ.ɻ. ʆ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʘʩʪʝʥʠʡ 

ʚʦʜʦʝʤʦʚ ʠ ʚʦʜʦʪʦʢʦʚ // ʄʘʪ. ʐʢʦʣʳ ʧʦ ʛʠʜʨʦʙʦʪʘ-

ʥʠʢʝ çɻʠʜʨʦʙʦʪʘʥʠʢʘ: ʤʝʪʦʜʦʣʦʛʠʷ, ʤʝʪʦʜʳè (ʧ. 

ɹʦʨʦʢ, 8-12 ʘʧʨʝʣʷ 2003 ʛ.).- ʈʳʙʠʥʩʢ: ʆɸʆ çʈʳ-

ʙʠʥʩʢʠʡ ɼʦʤ ʧʝʯʘʪʠè, 2003. - ʉ. 23-26. 

14. ʇʘʧʯʝʥʢʦʚ ɺ.ɻ. ʈʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʢʣʘʩ-
ʩʠʬʠʢʘʮʠʠ ʨʘʩʪʝʥʠʡ ʚʦʜʦʝʤʦʚ ʠ ʚʦʜʦʪʦʢʦʚ // ɻʠʜ-

ʨʦʙʦʪʘʥʠʢʘ 2005: ʄʘʪʝʨʠʘʣʳ VI ɺʩʝʨʦʩ. ʰʢʦʣʳ-

ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʚʦʜʥʳʤ ʤʘʢʨʦʬʠʪʘʤ. ʈʳʙʠʥʩʢ: 

ʈʳʙʠʥʩʢʠʡ ɼʦʤ ʧʝʯʘʪʠ, 2006. ʉ. 16ï24.  

15. ʏʝʨʝʧʘʥʦʚ ʉ.ʂ. ʉʦʩʫʜʠʩʪʳʝ ʨʘʩʪʝʥʠʷ ʈʦʩ-

ʩʠʠ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚ (ʚ ʧʨʝʜʝʣʘʭ ʙʳʚ-

ʰʝʛʦ ʉʉʉʈ). ʉʇʙ.: ʄʠʨ ʠ ʩʝʤʴʷ, 1995. 805 ʩ.  

16. ʊʘʭʪʘʜʞʷʥ ɸ.ʃ. ʌʣʦʨʠʩʪʠʯʝʩʢʠʝ ʦʙʣʘʩʪʠ 
ɿʝʤʣʠ. ʃ.: ʅʘʫʢʘ, 1978. 248 ʩ.  

  



ζColloquium - journal Ȼ#12(36),2019 / MEDICAL SCIENCES 21 

MEDICAL SCIENCES 
 

ʖʥʫʩʦʚ ɸʙʜʫʰʫʢʫʨ ɸʙʜʫʣʘʭʘʪʦʚʠʯ  

ɼʦʮʝʥʪ, ʂʘʬʝʜʨʘ ʬʘʨʤʘʢʦʣʦʛʠʷ, ʬʠʟʠʦʣʦʛʠʷ  

ʕʣʠʙʦʝʚʘ ʀʨʦʜʘ ʀʩʢʘʥʜʘʨ ʢʠʟʠ, 

ɸʛʟʘʤʦʚʘ ʋʤʠʜʘ ɸʥʚʘʨʦʚʥʘ, 

ʉʪʫʜʝʪʥʢʘ  

 

ʀʉʉʃɽɼʆɺɸʅʀɽ ɸʅɸʃʔɻɽʊʀʏɽʉʂʆʁ ɸʂʊʀɺʅʆʉʊʀ ʅʆɺʓʍ ʇʈʆʀɿɺʆɼʅʓʍ 

ʊʀɸɼʀɸɿʆʃɸ ʇʈʀ ʍʀʄʀʏɽʉʂʆʄ ʈɸɿɼʈɸɾɽʅʀʀ ɹʈʖʐʀʅʓ ʋ ʂʈʓʉ 

 

Yunusov Abdushukur Abdulakhatovich 

associate professor, department of pharmacology, physiology 

Eliboeva Herod Iskandar Kizi, 

Agzamova Umida Anvarovna, 

Student 

 

STUDY OF THE ANALGETIC ACTIVITY OF NEW DERIVATIVES OF TIADIAZOLE IN 

CHEMICAL INFECTION OF SLEEVES IN RATS  

 

ɺʚʝʜʝʥʠʝ. 
ʍʠʤʠʷ ʘʥʘʣʴʛʝʪʠʯʝʩʢʠʭ ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʜʠʥʘʤʠʯʝʩʢʠ ʨʘʟʚʠʚʘ-

ʶʱʠʭʩʷ ʦʪʨʘʩʣʝʡ ʭʠʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʴʶ ʵʪʠʭ ʩʦʝʜʠʥʝʥʠʡ. 

ɸʥʘʣʴʛʝʪʠʯʝʩʢʠʝ ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʙʰʠʨʥʫʶ ʠ ʨʘʟʥʦʦʙʨʘʟʥʫʶ 

ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʪʨʦʝʥʠʶ ʛʨʫʧʧʫ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʱʠʭʩʷ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢ-

ʪʠʢʝ. ɹʦʣʴʰʠʥʩʪʚʦ ʧʨʝʧʘʨʘʪʦʚ ʵʪʦʡ ʛʨʫʧʧʳ, ʦʪʥʦʩʷʪʩʷ ʧʦ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ ʢ "ʢʠʩʣʦʪʥʳʤ" 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʩʨʝʜʩʪʚʘʤ.  

Introduction 

Chemistry of analgesic and anti-inflammatory drugs is one of the dynamically developing branches of chem-

ical science, due to the practical importance of these compounds. Analgesic and anti-inflammatory drugs are an 

extensive and diverse in chemical structure group of drugs that are widely used in clinical practice. Most of the 

drugs in this group are referred to in modern terminology as ñacidicò anti-inflammatory drugs. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʊʠʘʜʠʘʟʦʣʘ, ʨʘʟʜʨʘʞʝʥʠʠ, ʫʣʴʮʝʨʦʛʝʥʥʦʝ ʜʝʡʩʪʚʠʝ, ɸʥʘʣʴʛʝʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ. 

Key words: Thiadiazole, irritation, ulcerogenic effect, Analgesic effect. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝ-

ʜʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 40 ʙʝʣʳʭ ʥʝʠʥʙʨʝʜʥʳʭ 

ʢʨʳʩ ʦʙʦʝʛʦ ʧʦʣʘ ʤʘʩʩʦʡ 220Ñ10 ʛ. ʇʦʜʦʧʳʪʥʳʭ 

ʞʠʚʦʪʥʳʭ ʩʦʜʝʨʞʘʣʠ ʚ ʫʩʣʦʚʠʷʭ ʚʠʚʘʨʠʷ (ʩ ʝʩʪʝ-

ʩʪʚʝʥʥʳʤ ʨʝʞʠʤʦʤ ʦʩʚʝʱʝʥʠʷ; ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

22-240; ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ 40-50%) 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʦʡ ʜʠʝʪʳ (ɻʆʉʊ ʈ 

50258-92). ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʧʨʘʚʠʣʘʤʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ 

ʧʨʘʢʪʠʢʠ (GLP) ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʦʢʣʠʥʠʯʝʩʢʠʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʚ ʈʌ, ʘ ʪʘʢʞʝ ʧʨʘʚʠʣʘʤʠ ʠ ʄʝʞʜʫʥʘ-

ʨʦʜʥʳʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ɽʚʨʦʧʝʡʩʢʦʡ ʢʦʥʚʝʥʮʠʠ 

ʧʦ ʟʘʱʠʪʝ ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ (1986). ʇʝ-

ʨʝʜ ʧʦʩʪʘʥʦʚʢʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘ ʞʠʚʦʪʥʳʝ ʧʨʦʭʦ-

ʜʠʣʠ ʢʘʨʘʥʪʠʥ ʚ ʪʝʯʝʥʠʝ 10-14 ʜʥʝʡ. 

ʀʩʩʣʝʜʫʝʤʳʝ ʩʦʝʜʠʥʝʥʠʷ ʧʝʨʝʜ ʦʧʳʪʦʤ ʨʘʩ-

ʪʚʦʨʷʣʠ ʚ ʚʦʜʝ ʦʯʠʱʝʥʥʦʡ ʠ ʚʚʦʜʠʣʠ ʚʥʫʪʨʠʞʝʣʫ-

ʜʦʯʥʦ ʚ ʦʙʲʝʤʝ 50ʤʛ/ʢʛ ʚʝʩʘ ʞʠʚʦʪʥʦʛʦ ʟʘ 30 ʤʠʥ 

ʜʦ ʚʚʝʜʝʥʠʷ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ. ɾʠʚʦʪʥʳʤ ʢʦʥ-

ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦ ʚʚʦʜʠʣʠ ʠʟʦʪʦ-

ʥʠʯʝʩʢʠʡ ʨʘʩʪʚʦʨ NaCl. ʋ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ 

ʚʳʟʳʚʘʣʠ ʭʠʤʠʯʝʩʢʦʝ ʨʘʟʜʨʘʞʝʥʠʝ ʙʨʶʰʠʥʳ (ʪʝʩʪ 

"ʢʦʨʯʝʡ") ʧʫʪʝʤ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦʛʦ ʚʚʝʜʝʥʠʷ ʫʢ-

ʩʫʩʥʦʡ ʢʠʩʣʦʪʳ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 1% ʚ ʦʙʲʸʤʝ 1 

ʤʣ/100 ʛ ʚʝʩʘ ʞʠʚʦʪʥʦʛʦ. ʈʝʛʠʩʪʨʠʨʦʚʘʣʠ ʯʠʩʣʦ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʥʦʮʠʮʝʧʪʠʚʥʳʭ ʦʪʚʝʪʦʚ ʪʠʧʘ 

"ʢʦʨʯʠ", ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʦʪʚʝʪ ʥʘ ʚʚʝʜʝʥʠʝ ʭʠʤʠʯʝ-

ʩʢʦʛʦ ʨʘʟʜʨʘʞʘʶʱʝʛʦ ʘʛʝʥʪʘ ʠ ʧʨʦʷʚʣʷʶʱʠʭʩʷ ʭʘ-

ʨʘʢʪʝʨʥʳʤʠ ʧʦʪʷʛʠʚʘʥʠʷʤʠ. ɸʥʘʣʴʛʝʪʠʯʝʩʢʦʝ ʜʝʡ-

ʩʪʚʠʝ ʦʮʝʥʠʚʘʣʠ ʧʦ ʫʤʝʥʴʰʝʥʠʶ ʯʠʩʣʘ "ʢʦʨʯʝʡ" ʟʘ 

ʧʝʨʠʦʜ ʨʝʛʠʩʪʨʘʮʠʠ ʜʘʥʥʦʡ ʧʦʚʝʜʝʥʯʝʩʢʦʡ ʨʝʘʢ-

ʮʠʠ. ʇʨʝʧʘʨʘʪʳ ʚʚʦʜʠʣʠ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦ ʟʘ 30 

ʤʠʥʫʪ ʜʦ ʚʚʝʜʝʥʠʷ ʢʠʩʣʦʪʳ. 

ʋʯʠʪʳʚʘʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʤʥʦʛʠʝ ʅʇɺʉ ʦʢʘʟʳ-

ʚʘʶʪ ʫʣʴʮʝʨʦʛʝʥʥʦʝ ʜʝʡʩʪʚʠʝ, ʥʘʤʠ ʙʳʣʘ ʧʨʦʚʝ-

ʜʝʥʘ ʦʮʝʥʢʘ ʫʣʴʮʝʨʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʦʚʳʭ ʧʨʦ-

ʠʟʚʦʜʥʳʭ ʪʠʘʜʠʘʟʦʣʘ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʠʩʩʣʝʜʫʝʤʳʝ 

ʚʝʱʝʩʪʚʘ (ʚ ʚʠʜʝ ʨʘʩʪʚʦʨʦʚ ʠʣʠ ʚʦʜʥʳʭ ʩʫʩʧʝʥʟʠʡ 

ʩ 1% ʨʘʩʪʚʦʨʦʤ ʢʨʘʭʤʘʣʘ) ʚʚʦʜʠʣʠ ʦʜʥʦʢʨʘʪʥʦ ʚ ʪʝ-

ʯʝʥʠʝ 4 ʜʥʝʡ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦ ʢʨʳʩʘʤ, ʣʠʰʝʥʥʳʤ 

ʧʠʱʠ ʟʘ 16 ʯʘʩʦʚ ʜʦ ʦʧʳʪʘ. ʏʝʨʝʟ 3 ʯʘʩʘ ʞʠʚʦʪʥʳʭ 

ʟʘʙʠʚʘʣʠ, ʠʟʚʣʝʢʘʣʠ ʞʝʣʫʜʢʠ, ʨʘʩʩʝʢʘʣʠ ʧʦ ʤʘʣʦʡ 

ʢʨʠʚʠʟʥʝ ʠ ʧʨʦʤʳʚʘʣʠ ʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʨʘʩʪʚʦʨʝ 

ʜʣʷ ʫʜʘʣʝʥʠʷ ʩʦʜʝʨʞʠʤʦʛʦ. ʆʮʝʥʢʫ ʫʣʴʮʝʨʦʛʝʥ-

ʥʦʛʦ ʵʬʬʝʢʪʘ ʧʨʦʚʦʜʠʣʠ ʧʦ 4-ʭ ʙʘʣʴʥʦʡ ʰʢʘʣʝ: 0 ï 

ʦʪʩʫʪʩʪʚʠʝ ʧʦʚʨʝʞʜʝʥʠʡ; 0,5 ï ʛʠʧʝʨʝʤʠʷ; 1 ï ʝʜʠ-

ʥʠʯʥʳʝ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ (1 ï 2 ʪʦʯʝʯ-

ʥʳʭ ʢʨʦʚʦʠʟʣʠʷʥʠʡ); 2 ï ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʧʦʚʨʝʞʜʝ-

ʥʠʷ (ʵʨʦʟʠʠ, ʪʦʯʝʯʥʳʝ ʢʨʦʚʦʠʟʣʠʷʥʠʷ); 4 ï ʛʨʫʙʳʝ 
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ʧʦʚʨʝʞʜʝʥʠʷ, ʦʭʚʘʪʳʚʘʶʱʠʝ ʚʩʶ ʧʦʚʝʨʭʥʦʩʪʴ ʩʣʠ-

ʟʠʩʪʦʡ (ʤʘʩʩʠʚʥʳʝ ʢʨʦʚʦʠʟʣʠʷʥʠʷ, ʵʨʦʟʠʠ, ʧʝʨʬʦ-

ʨʘʮʠʠ). 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʨʘʙʦʪʘʥʳ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʘʢʝʪʘ ʧʨʦ-

ʛʨʘʤʤ Microsoft Office Excel 2003. ɼʣʷ ʨʷʜʘ ʚʳʙʦ-

ʨʦʢ ʚʳʯʠʩʣʷʣʠ ʩʨʝʜʥʶʶ ʘʨʠʬʤʝʪʠʯʝʩʢʫʶ ʠ ʩʨʝʜ-

ʥʶʶ ʢʚʘʜʨʘʪʠʯʝʩʢʫʶ ʦʰʠʙʢʫ. ʆʧʨʝʜʝʣʝʥʠʝ 

ʥʦʨʤʘʣʴʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ ʧʨʦʚʦ-

ʜʠʣʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʛʠʩʪʦʛʨʘʤʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʚʝ-

ʣʠʯʠʥʳ ʘʩʠʤʤʝʪʨʠʠ ʠ ʵʢʩʮʝʩʩʳ. ɼʣʷ ʦʮʝʥʢʠ ʜʦʩʪʦ-

ʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʚʳʙʦʨʦʢ, ʠʤʝʶʱʠʭ ʥʦʨʤʘʣʴʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʧʨʠʤʝʥʷʣʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ t-ʢʨʠ-

ʪʝʨʠʡ ʉʪʴʶʜʝʥʪʘ. ɿʘ ʜʦʩʪʦʚʝʨʥʦʝ ʧʨʠʥʠʤʘʣʠ ʨʘʟ-

ʣʠʯʠʝ ʧʨʠ ʫʨʦʚʥʝ ʚʝʨʦʷʪʥʦʩʪʠ 95% ʠ ʙʦʣʝʝ (p 

<0,05). 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɸʥʘʣʠʟ ʨʝʟʫʣʴ-

ʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʦʮʝʥʢʝ ʘʥʘʣʴʛʝʪʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʦʚʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʪʠʘʜʠ-

ʘʟʦʣʘ ʩ ʣʘʙʦʨʘʪʦʨʥʳʤʠ ʰʠʬʨʘʤʠ ʃʍʊ 3-10, ʃʍʊ 

10-10 ʦʙʣʘʜʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʫʤʝʥʴʰʘʪʴ ʚʳʨʘ-

ʞʝʥʥʦʩʪʴ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʥʦʮʠʮʝʧʪʠʚʥʳʭ ʦʪʚʝʪʦʚ ʫ 

ʢʨʳʩ ʧʨʠ ʭʠʤʠʯʝʩʢʦʤ ʨʘʟʜʨʘʞʝʥʠʠ ʙʨʶʰʠʥʳ 

(ʪʘʙʣ. 1). ʆʪʤʝʯʝʥʦ, ʯʪʦ ʧʨʠ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦʤ 

ʚʚʝʜʝʥʠʠ 1% ʨʘʩʪʚʦʨʘ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ (1 ʤʣ/10 

0ʛ) ʫ ʚʩʝʭ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʚʦʟʥʠʢʘʣʠ çʫʢ-

ʩʫʩʥʳʝ ʢʦʨʯʠè (ʭʘʨʘʢʪʝʨʥʳʝ ʜʚʠʞʝʥʠʷ ʞʠʚʦʪʥʳʭ, 

ʚʢʣʶʯʘʶʱʠʝ ʩʦʢʨʘʱʝʥʠʝ ʙʨʶʰʠʥʥʳʭ ʤʳʰʮ, ʯʝʨʝ-

ʜʫʶʱʠʝʩʷ ʩ ʠʭ ʨʘʩʩʣʘʙʣʝʥʠʝʤ, ʚʳʪʷʛʠʚʘʥʠʝʤ ʟʘʜ-

ʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʠ ʧʨʦʛʠʙʘʥʠʝʤ ʩʧʠʥʳ). 

ʊʘʙʣʠʮʘ 1. 

ɺʣʠʷʥʠʝ ʧʨʦʠʟʚʦʜʥʳʭ ʪʠʘʜʠʘʟʦʣʘ ʠ ʢʝʪʦʧʨʦʬʝʥʘ ʥʘ ʯʠʩʣʦ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʥʦʮʠʮʝʧʪʠʚʥʳʭ ʦʪʚʝʪʦʚ 

ʥʘ ʭʠʤʠʯʝʩʢʦʝ ʨʘʟʜʨʘʞʝʥʠʝ ʙʨʶʰʠʥʳ ʫ ʢʨʳʩ. 

 
ʇʨʠʤʝʯʘʥʠʝ: * - ʨʘʟʣʠʯʠʷ ʩ ʢʦʥʪʨʦʣʝʤ ʜʦʩʪʦʚʝʨʥʳ (p<0,05) 

 

ʋ ʞʠʚʦʪʥʳʭ ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʷ, ʧʦʣʫʯʘʚʰʠʭ 

ʠʟʦʪʦʥʠʯʝʩʢʠʡ ʨʘʩʪʚʦʨ NaCl, ʯʠʩʣʦ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʥʦʮʠʮʝʧʪʠʚʥʳʭ ʦʪʚʝʪʦʚ ʥʘ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦʝ ʚʚʝ-

ʜʝʥʠʝ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ ʩʦʩʪʘʚʠʣʦ 34,9 ʢʦʨʯʝʡ/ʯʘʩ. 

ʇʨʠ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦʤ ʚʚʝʜʝʥʠʠ ʥʝʩʪʝʨʦʠʜʥʦʛʦ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʩʨʝʜʩʪʚʘ ʢʝʪʦʧʨʦʬʝʥʘ (50 

ʤʛ/ʢʛ) ʯʠʩʣʦ çʫʢʩʫʩʥʳʭ ʢʦʨʯʝʡè ʫ ʧʦʜʦʧʳʪʥʳʭ 

ʢʨʳʩ ʙʳʣʦ ʚ ʩʨʝʜʥʝʤ ʚ 1,2 ʨʘʟʘ (p<0,05) ʤʝʥʴʰʝ, 

ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ. 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʦʮʝʥʠʚʘʣʠ ʠʟʤʝʥʝʥʠʷ ʩʣʠʟʠʩʪʦʡ ʦʙʦ-

ʣʦʯʢʠ ʞʝʣʫʜʢʘ ʫ ʢʨʳʩ, ʧʦʣʫʯʘʚʰʠʭ ʚʥʫʪʨʠʞʝʣʫ-

ʜʦʯʥʦ ʧʨʦʠʟʚʦʜʥʳʝ ʪʠʘʜʠʘʟʦʣʘ. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘ-

ʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʨʠ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦʤ ʚʚʝʜʝ-

ʥʠʠ ʥʝʩʪʝʨʦʠʜʥʦʛʦ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʩʨʝʜ-

ʩʪʚʘ ʠʥʜʦʤʝʪʘʮʠʥʘ ʚ ʜʦʟʝ 50ʤʛ/ʢʛ ʫ ʧʦʜʦʧʳʪʥʳʭ 

ʢʨʳʩ ʨʘʟʚʠʚʘʣʠʩʴ ʚʳʨʘʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʣʠʟʠ-

ʩʪʦʡ ʦʙʦʣʦʯʢʠ ʞʝʣʫʜʢʘ, ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʦʠʟ-

ʚʦʜʥʳʝ ʪʠʘʜʠʘʟʦʣʘ ʧʦʜ ʣʘʙʦʨʘʪʦʨʥʳʤʠ ʰʠʬʨʘʤʠ 

ʃʍʊ 1-10, ʃʍʊ 3-10, ʃʍʊ 10-10, ʃʍʊ 12-10, ʃʍʊ 

14-10 ʚʣʠʷʶʪ ʥʘ ʮʝʣʦʩʪʥʦʩʪʴ ʩʣʠʟʠʩʪʦʡ ʞʝʣʫʜʢʘ 

(ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʘ 2. 

ɺʳʨʘʞʝʥʥʦʩʪʴ ʫʣʴʮʝʨʦʛʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʦʚʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʪʠʘʜʠʘʟʦʣʘ ʠ ʠʥʜʦʤʝʪʘʮʠʥʘ  

ʧʨʠ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦʤ ʚʚʝʜʝʥʠʠ ʫ ʢʨʳʩ 

 
 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʥʦʚʘʷ ʪʦʯʢʘ 

ʟʨʝʥʠʷ ʥʘ ʤʝʭʘʥʠʟʤʳ ʧʦʚʨʝʞʜʝʥʠʷ ʩʣʠʟʠʩʪʦʡ ɾʂʊ. 

ʄʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʵʪʦʪ ʤʝʭʘʥʠʟʤ 

ʢʦʤʧʣʝʢʩʥʳʡ ʠ ʦʙʫʩʣʦʚʣʝʥ ʥʝ ʪʦʣʴʢʦ ʪʦʨʤʦʞʝʥʠʝʤ 

ʥʝʩʪʝʨʦʠʜʥʳʤʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʧʨʝʧʘʨʘ-

ʪʘʤʠ ʩʠʥʪʝʟʘ ʧʨʦʩʪʘʛʣʘʥʜʠʥʦʚ ʠ ʥʘʨʫʰʝʥʠʝʤ ʩʠʥ-

ʪʝʟʘ ʤʫʢʦʧʦʣʠʩʘʭʘʨʠʜʦʚ, ʥʦ ʠ ʩʥʠʞʝʥʠʝʤ ʨʘʟʥʦʩʪʠ 

ʪʨʘʥʩʤʫʢʦʟʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚ ʞʝʣʫʜʢʝ ʠ ʧʦʚʳʰʝ-

ʥʠʝʤ ʦʙʨʘʪʥʦʡ ʜʠʬʬʫʟʠʠ ʠʦʥʦʚ H+, ʘ ʚ ʢʠʩʣʦʡ 

ʩʨʝʜʝ ï ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʘʧʠʢʘʣʴʥʳʭ ʤʝʤʙʨʘʥ ʩʣʠʟʠ-

ʩʪʦʡ ʞʝʣʫʜʢʘ ʤʦʞʝʪ ʙʳʪʴ ʪʦʣʴʢʦ ʧʨʝʜʧʦʩʳʣʢʦʡ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʚʨʝʞʜʝʥʠʡ, ʥʦ ʦʜʥʦʛʦ ʵʪʦʛʦ ʤʝʭʘ-

ʥʠʟʤʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʦʚʨʝʞʜʝʥʠʡ, ʚʳ-

ʟʳʚʘʝʤʳʭ ʘʮʝʪʠʣʩʘʣʠʮʠʣʦʚʦʡ ʢʠʩʣʦʪʦʡ. ɺ ʤʝʭʘ-

ʥʠʟʤʝ ʫʣʴʮʝʨʦʛʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʅʇɺʇ ʦʧʨʝʜʝʣʝʥ-

ʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʠ ʧʦʚʳʰʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ. ʆʙʨʘʟʫʶʱʠʝʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʜʝʡʩʪʚʠʷ ʅʇɺʇ ʧʨʦʜʫʢʪʳ ʩʚʦʙʦʜʥʦ-ʨʘ-
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ʜʠʢʘʣʴʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ ʧʦʨʘ-

ʞʝʥʠʠ ɾʂʊ, ʘ ʪʘʢʞʝ ʤʦʛʫʪ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʨʘʟʨʫʰʝ-

ʥʠʠ ʤʫʢʦʧʦʣʠʩʘʭʘʨʠʜʦʚ. ɽʩʪʴ ʜʘʥʥʳʝ ʣʠʪʝʨʘʪʫʨʳ, 

ʧʦʢʘʟʳʚʘʶʱʠʝ, ʯʪʦ ʘʥʪʠʦʢʩʠʜʘʥʪʳ ʫʤʝʥʴʰʘʶʪ ʧʦ-

ʚʨʝʞʜʘʶʱʝʝ ʜʝʡʩʪʚʠʝ ʅʇɺʇ (ɸʉʂ, ʠʥʜʦʤʝʪʘʮʠʥʘ 

ʠ ʜʨ). ʇʨʦʪʠʚʦʷʟʚʝʥʥʳʡ ʵʬʬʝʢʪ ʚʠʪʘʤʠʥʘ ʉ, Ŭ-ʪʦ-

ʢʦʬʝʨʦʣʘ, ʤʝʪʠʣʫʨʘʮʠʣʘ ʦʙʴʷʩʥʷʶʪ ʠʤʝʥʥʦ ʘʥʪʠ-

ʦʢʩʠʜʘʥʪʥʳʤ ʤʝʭʘʥʠʟʤʦʤ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʩʪʨʫʢʪʫʨʫ ʥʦʚʳʭ ʧʨʦ-

ʠʟʚʦʜʥʳʭ ʪʠʘʜʠʘʟʦʣʘ ʚʭʦʜʷʪ ʷʥʪʘʨʥʘʷ (ʃʍʊ 10-10) 

ʠ ʧʠʢʦʣʠʥʦʚʘʷ (ʃʍʊ 3-10) ʢʠʩʣʦʪʳ, ʧʨʠʜʘʶʱʠʝ ʩʦ-

ʝʜʠʥʝʥʠʷʤ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʝ ʩʚʦʡʩʪʚʘ, ʯʪʦ, ʚʦʟ-

ʤʦʞʥʦ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʠʭ ʬʘʨʤʘʢʦ-

ʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʩʨʝʜʠ ʧʨʦʠʟʚʦʜʥʳʭ ʪʠʘʜʠʘʟʦʣʘ ʠʤʝʶʪʩʷ ʥʠʟʢʦʪʦʢ-

ʩʠʯʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʦʙʣʘʜʘʶʱʠʝ ʘʥʘʣʴʛʝʪʠʯʝʩʢʦʡ 

ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. 

ɺʳʚʦʜʳ 
1. ʉʨʝʜʠ ʧʨʦʠʟʚʦʜʥʳʭ ʪʠʘʜʠʘʟʦʣʘ ʠʤʝʶʪʩʷ ʩʦ-

ʝʜʠʥʝʥʠʷ ʩ ʚʳʨʘʞʝʥʥʦʡ ʘʥʘʣʴʛʝʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦ-

ʩʪʴʶ. 

2. ʅʦʚʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʪʠʘʜʠʘʟʦʣʘ ʃʍʊ 3-10 ʠ 

ʃʍʊ 10-10 ʧʨʠ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦʤ ʚʚʝʜʝʥʠʠ ʧʦʜ-

ʦʧʳʪʥʳʤ ʤʳʰʘʤ ʚ ʜʦʟʝ 5% ʦʪ 

LD50 (50ʤʛ/ʢʛ)ʫʤʝʥʴʰʘʣʠ ʢʦʣʠʯʝʩʪʚʦ ʩʧʝʮʠʬʠʯʝ-

ʩʢʠʝ ʥʦʮʠʮʝʧʪʠʚʥʳʭ ʦʪʚʝʪʦʚ ʥʘ ʭʠʤʠʯʝʩʢʦʝ ʨʘʟ-

ʜʨʘʞʝʥʠʝ ʙʨʶʰʠʥʳ ʫ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʚ 

ʩʨʝʜʥʝʤ ʥʘ 1,2 ʨʘʟʘ (ʨ<0,05) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦ-

ʣʝʤ. 

3. ʆʙʝʟʙʦʣʠʚʘʶʱʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʦʚʳʭ ʧʨʦʠʟ-

ʚʦʜʥʳʭ ʪʠʘʜʠʘʟʦʣʘ ʃʍʊ 3-10 ʠ ʃʍʊ 10-10 ʧʨʠ ʚʥʫ-

ʪʨʠʙʨʶʰʠʥʥʦʤ ʚʚʝʜʝʥʠʠ ʤʳʰʘʤ ʚ ʜʦʟʝ 5% ʦʪ 

LD50 ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʵʬʬʝʢʪʘʤ ʢʝʪʦʧʨʦʬʝʥʘ (50 

ʤʛ/ʢʛ) 

4. ʋʣʴʮʝʨʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʫ ʥʦʚʳʭ ʧʨʦʠʟ-

ʚʦʜʥʳʭ ʪʠʘʜʠʘʟʦʣʘ ʧʦʜ ʰʠʬʨʘʤʠ ʃʍʊ 3-10 ʠ ʃʍʊ 

10-10 ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ: 

1. ɽʚʨʦʧʝʡʩʢʘʷ ʢʦʥʚʝʥʮʠʷ çʆ ʟʘʱʠʪʝ ʧʦʟʚʦ-

ʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥ-

ʪʦʚ ʠʣʠ ʚ ʠʥʳʭ ʥʘʫʯʥʳʭ ʮʝʣʷʭè.  

2. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ (ʜʦ-

ʢʣʠʥʠʯʝʩʢʦʤʫ) ʠʟʫʯʝʥʠʶ ʥʦʚʳʭ ʬʘʨʤʘʢʦʣʦʛʠʯʝ-

ʩʢʠʭ ʚʝʱʝʩʪʚ/ ʇʦʜ ʦʙʱ. ʈʝʜ. ʯʣ.-ʢʦʨʨ. ʈɸʄʅ ʧʨʦʬ. 

ʈ.ʋ. ʍʘʙʨʠʝʚʘ. - ʄ.: ʄʝʜʠʮʠʥʘ, 2005. - 832 ʩ. 

3. ʕʣʝʤʝʥʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʬʘʨʤʘʢʦʣʦ-

ʛʠʠ / ʃ.ʅ. ʉʝʨʥʦʚ, ɺ.ɺ. ɻʘʮʫʨʘ. - ʄ.: ɺʅʎ ɹɸɺ, 

2000. - 352 ʩ. 
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DIABETES MELLITUS TYPE 2: NEW PARTIES OF PATHOGENESIS OF DISEASE  

 

A model of the relationship between the metabolism of proteins, fats and carbohydrates, depending on the 

ways of carbon skeleton transport and the processes of formation and utilization of energy, is presented. The model 

allows us to understand the role of protein metabolism in impaired glucose tolerance during the absorption period. 

The significance of cytokines in the regulation of energy homeostasis at the mTOR level (mammalian target of 

rapamycin), a key element of the insulin cascade, is discussed, and the causes of insulin resistance are considered. 

ʇʨʝʜʩʪʘʚʣʝʥʘ ʤʦʜʝʣʴ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʦʙʤʝʥʦʤ ʙʝʣʢʦʚ, ʞʠʨʦʚ ʠ ʫʛʣʝʚʦʜʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʫ-

ʪʝʡ ʪʨʘʥʩʧʦʨʪʘ ʫʛʣʝʨʦʜʥʦʛʦ ʩʢʝʣʝʪʘ ʠ ʧʨʦʮʝʩʩʦʚ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʫʪʠʣʠʟʘʮʠʠ ʵʥʝʨʛʠʠ. ʄʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ 

ʧʦʥʷʪʴ ʨʦʣʴ ʙʝʣʢʦʚʦʛʦ ʦʙʤʝʥʘ ʚ ʥʘʨʫʰʝʥʠʠ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢ ʛʣʶʢʦʟʝ ʚ ʘʙʩʦʨʙʪʠʚʥʳʡ ʧʝʨʠʦʜ. ʆʙʩʫʞʜʘ-

ʝʪʩʷ ʟʥʘʯʝʥʠʝ ʮʠʪʦʢʠʥʦʚ ʚ ʨʝʛʫʣʷʮʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʛʦʤʝʦʩʪʘʟʘ ʥʘ ʫʨʦʚʥʝ mTOR (mammalian target of 

rapamycin) ð ʢʣʶʯʝʚʦʛʦ ʟʚʝʥʘ ʠʥʩʫʣʠʥʦʚʦʛʦ ʢʘʩʢʘʜʘ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʠʯʠʥʳ ʨʘʟʚʠʪʠʷ ʠʥʩʫʣʠʥʦʨʝʟʠ-

ʩʪʝʥʪʥʦʩʪʠ.  

 

Key words: type 2 diabetes; pathogenesis; protein metabolism; cytokines; insulin stent 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 2 ʪʠʧʘ; ʧʘʪʦʛʝʥʝʟ; ʙʝʣʢʦʚʳʡ ʦʙʤʝʥ; ʮʠʪʦʢʠʥʳ; ʠʥʩʫʣʠʥʦʨʝʟʠ-

ʩʪʝʥʪʥʦʩʪʴ  

 

ɺ ʧʘʪʦʛʝʥʝʟʝ ʦʙʤʝʥʥʳʭ ʥʘʨʫʰʝʥʠʡ ʧʨʠ ʩʘʭʘʨ-

ʥʦʤ ʜʠʘʙʝʪʝ 2 ʪʠʧʘ (ʉɼ2) ʢʣʶʯʝʚʘʷ ʨʦʣʴ ʦʪʚʦʜʠʪʩʷ 

ʛʠʧʝʨʛʣʠʢʝʤʠʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʩʝ ʤʝʨʦʧʨʠʷʪʠʷ ʚ 

ʦʪʥʦʰʝʥʠʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʉɼ2 ʚ ʥʘʩʪʦʷ-

ʱʝʝ ʚʨʝʤʷ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʥʠʞʝʥʠʝ ʛʣʠʢʝʤʠʠ. ʍʦʪʷ 

ʛʦʤʝʦʩʪʘʟ ʤʦʞʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ ʟʘ ʩʯʝʪ ʘʚʪʦʨʝʛʫ-

ʣʷʮʠʠ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ ʫʪʠʣʠʟʘʮʠʠ ʠ ʩʠʥʪʝʟʘ 

ʛʣʶʢʦʟʳ, ʚʦʟʤʦʞ- ʥʦʩʪʠ ʪʘʢʦʡ ʨʝʛʫʣʷʮʠʠ ʦʛʨʘʥʠ-

ʯʝʥʳ, ʧʦʵʪʦʤʫ ʧʨʠ ʟʥʘ- ʯʠʪʝʣʴʥʳʭ ʢʦʣʝʙʘʥʠʷʭ ʧʦ-

ʩʪʫʧʣʝʥʠʷ ʫʛʣʝʚʦʜʦʚ ʩ ʧʠʱʝʡ, ʘ ʪʘʢʞʝ ʧʨʠ ʦʧʨʝʜʝ-

ʣʝʥʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʘʪʦʣʦ- ʛʠʯʝʩʢʠʭ ʩʦʩʪʦ-

ʷʥʠʷʭ ʦʨʛʘʥʠʟʤʘ ʚʢʣʶʯʘʶʪʩʷ ʙʦʣʝʝ ʤʦʱ- ʥʳʝ 

ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʘʥʠʷ ʛʦʤʝʦʩʪʘʟʘ ʛʣʶʢʦʟʳ. ʆʜʥʘʢʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʪʘʢʠʭ ʩʠʩʪʝʤ ʝʱʝ ʥʝʜʦʩʪʘʪʦʯʥʦ 
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ʧʦ- ʥʷʪʥʦ. ɼʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʦʜʥʦʡ ʠʟ ʪʘʢʠʭ ʩʠʩʪʝʤ ʥʘʤʠ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʥʮʝʧʪʫ-

ʘʣʴʥʘʷ ʤʦ- ʜʝʣʴ ʧʦʜʜʝʨʞʘʥʠʷ ʛʦʤʝʦʩʪʘʟʘ ʛʣʶʢʦʟʳ ʚ 

ʘʙʩʦʨʙʪʠʚʥʳʡ (ʧʨʠʝʤ ʧʠʱʠ) ʠ ʚ ʧʦʩʪʘʙʩʦʨʙʪʠʚʥʳʡ 

ʧʝʨʠʦʜ ʧʝʨʝʜ ʩʣʝ- ʜʫʶʱʠʤ ʧʨʠʝʤʦʤ ʧʠʱʠ (ʨʠʩ. 1).  

ɺʚʝʨʭʫ ʨʠʩʫʥʢʘ ʧʦʩʪʘʚʣʝʥʘ ʛʣʶʢʦʟʘ ʚ ʩʚʷʟʠ ʩ 

ʝʝ ʢʣʶʯʝʚʦʡ ʨʦʣʴʶ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʧʨʦʮʝʩʩʦʚ ʞʠʟ-

ʥʝʜʝʷʪʝʣʴʥʦʩʪʠ: ʛʦʣʦʚʥʦʡ ʤʦʟʛ ʠ ʢʣʝʪʢʠ ʢʨʦʚʠ ʚ ʢʘ-

ʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ ʠʩʧʦʣʴʟʫʶʪ ʠʩʢʣʶʯʠ-

ʪʝʣʴʥʦ ʛʣʶʢʦʟʫ.  

ʈʘʥʝʝ ʧʨʝʜʣʦʞʝʥʥʳʝ ʤʦʜʝʣʠ ʨʝʮʠʢʣʠʟʘʮʠʠ 

ʛʣʶʢʦʟʳ ʯʝʨʝʟ ʣʘʢʪʘʪ ʠʣʠ ʘʣʘʥʠʥ ʥʝ ʫʯʠʪʳʚʘʶʪ ʢʦ-

ʣʝʙʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʧʦʩʪʫʧʣʝʥʠʷ ʧʠʱʠ (ʧʨʝʜ-

ʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʪʘʮʠʦʥʘʨʥʳʝ ʤʦʜʝʣʠ), ʠ ʚ ʥʠʭ ʥʝ 

ʫʯʪʝʥʦ ʩʦʧʨʷʞʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʥʘ ʫʨʦʚʥʝ ʦʙʨʘʟʦʚʘ-

ʥʠʷ ʠ ʫʪʠʣʠʟʘʮʠʠ ʵʥʝʨʛʠʠ ɸʊʌ.  

ɺ ʮʝʥʪʨʝ ʥʘʰʝʛʦ ʨʠʩʫʥʢʘ ʥʘʭʦʜʷʪʩʷ ʙʝʣʢʠ, ʢʦ-

ʪʦʨʳʝ ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʢʦʦʨʜʠʥʘʪʦʨʘ ʦʙʤʝʥʘ 

ʫʛʣʝʚʦʜʦʚ ʠ ʞʠʨʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʢʟʦʛʝʥʥʳʭ 

ʧʠʱʝʚʳʭ ʧʦʪʦʢʦʚ (ʕʂʇʇ) ʠʣʠ ʵʥʜʦʛʝʥʥʳʭ ʧʠʱʝ-

ʚʳʭ ʧʦʪʦʢʦʚ (ʕʅʇʇ).  

ʉʣʝʜʫʝʪ ʘʢʮʝʥʪʠʨʦʚʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʥʘʰʝʤ 

ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʦ ʪʦʤ, ʯʪʦ ʦʙʨʘʟʫʶʱʘʷʩʷ ʧʨʠ ʢʘʪʘ-

ʙʦʣʠʟʤʝ ʛʣʶʢʦʟʳ ʵʥʝʨʛʠʷ ɸʊʌ ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ ʧʨʦ-

ʮʝʩʩ ʩʠʥʪʝʟʘ ʙʝʣʢʘ. ɼʘʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʠʥʪʝʨʝʩʥʦ 

ʪʝʤ, ʯʪʦ ʥʘ ʫʨʦʚʥʝ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʫʪʠʣʠʟʘʮʠʠ ɸʊʌ 

ʧʨʦʷʚʣʷʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʦʙʤʝʥʦʤ ʛʣʶʢʦʟʳ 

ʠ ʘʤʠʥʦʢʠʩʣʦʪ. ɼʘʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʦʷʚʣʷʝʪʩʷ ʚ 

ʪʦʤ, ʯʪʦ ʧʨʠ ʩʥʠʞʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʚ ʨʘʮʠʦʥʝ ʫʛʣʝ-

ʚʦʜʦʚ ʧʨʦʠʩʭʦʜʠʪ ʧʦʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ ʩʠʥʪʝʟʘ 

ʙʝʣʢʘ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʘʥʘʙʦʣʠ-

ʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʵʥʝʨʛʠʝʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʫʤʝʥʴʰʘ-

ʝʪʩʷ ʚʝʣʠʯʠʥʘ ʚʢʣʶʯʝʥʠʷ ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʙʝʣʢʠ ʠ 

ʧʨʦʠʩʭʦʜʠʪ ʠʭ ʥʘʢʦʧʣʝʥʠʝ ʚ ʢʨʦʚʠ ð ʨʘʟʚʠʚʘʝʪʩʷ 

ʛʠʧʝ- ʨʘʤʠʥʦʘʮʠʜʝʤʠʷ.  

ʅʘʧʨʦʪʠʚ, ʧʨʠ ʤʘʣʦʙʝʣʢʦʚʦʤ ʧʠʪʘʥʠʠ ʠʣʠ ʧʨʠ 

ʝʛʦ ʢʘʯʝʩʪʚʝʥʥʦʤ ʥʝʩʦʦʪʚʝʪʩʪʚʠʠ ʦʪʤʝʯʘʝʪʩʷ ʩʥʠ-

ʞʝʥʠʝ ʩʢʦʨʦʩʪʠ ʩʠʥʪʝʟʘ ʙʝʣʢʘ ʚʩʣʝʜʩʪʚʠʝ ʥʝʜʦʩʪʘ-

ʪʦʯʥʦʛʦ ʩʫʙʩʪʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ɺ ʵʪʠʭ ʩʣʫʯʘʷʭ 

ʫʤʝʥʴʰʘʝʪʩʷ ʧʦʪʨʝʙʣʝʥʠʝ ɸʊʌ ʥʘ ʩʠʥʪʝʟ ʙʝʣʢʘ, 

ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʩʥʠʞʘʝʪʩʷ ʩʢʦʨʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ 

ɸʊʌ ʚ ʩʠʩʪʝʤʝ ʛʣʠʢʦʣʠʟʘ. ʊʦʨʤʦʞʝʥʠʝ ʫʩʚʦʝʥʠʷ 

ʛʣʶʢʦʟʳ ʚʝʜʝʪ ʢ ʥʘʢʦʧʣʝʥʠʶ ʝʝ ʚ ʢʨʦʚʠ (ʛʠʧʝʨʛʣʠ-

ʢʝʤʠʷ) ʠ ʫʚʝʣʠʯʝʥʠʶ ʩʝʢʨʝʮʠʠ ʠʥʩʫʣʠʥʘ (ʛʠʧʝʨʠʥ-

ʩʫʣʠʥʝʤʠʷ), ʘ ʟʥʘʯʠʪ, ʢ ʫʩʢʦʨʝʥʠʶ çʩʙʨʦʩʘè ʫʛʣʝ-

ʨʦʜʥʦʛʦ ʩʢʝʣʝʪʘ ʛʣʶʢʦʟʳ ʚ ʞʠʨʳ ð ʨʘʟʚʠʚʘʝʪʩʷ ʛʠ-

ʧʝʨʣʠʧʠʜʝʤʠʷ.  

 

 
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʚ ʨʘʮʠʦʥʝ ʧʠ-

ʪʘʥʠʷ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʤʘʢʨʦʥʫʪʨʠʝʥʪʘʤʠ ʧʨʠ-

ʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, ʢʦ-

ʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʳ ʧʦʩʨʝʜʩʪʚʦʤ 

ʠʟʤʝʥʝʥʠʷ ʚ ʨʘʮʠʦʥʝ ʢʦʣʠʯʝʩʪʚʘ ʙʝʣʢʦʚ, ʞʠʨʦʚ ʠ 

ʫʛʣʝʚʦʜʦʚ.  

ʇʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʨʫʰʝʥʠʝʤ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʛʦʤʝʦʩʪʘʟʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʦʞʠ-

ʨʝʥʠʠ ʠ ʜʠʘʙʝʪʝ, ʦʪʤʝʯʘʝʪʩʷ ʜʠʩʙʘʣʘʥʩ ʚ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʠ ʕʂʇʇ ʠ ʕʅʇʇ. ʅʘʧʨʠʤʝʨ, ʚ ʩʣʫʯʘʝ ʦʞʠʨʝ-

ʥʠʷ ʦʪʤʝʯʘʝʪʩʷ ʘʢʪʠʚʘʮʠʷ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʢʦʥʚʝʡ-

ʝʨʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʫʪʠʣʠʟʘʮʠʠ ʕʂʇʇ, ʦ ʯʝʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʝ ʚ ʢʨʦʚʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʠʥʩʫʣʠʥʘ ʠ ʩʥʠʞʝʥʠʝ ʛʣʶ- ʢʘʛʦʥʘ, ʪʦʛʜʘ ʢʘʢ ʧʨʠ 

ʜʠʘʙʝʪʝ, ʥʘʧʨʦʪʠʚ, ʧʨʝʦʙʣʘʜʘʝʪ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨ-

ʤʝʥʪʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʫʪʠʣʠʟʘʮʠʠ ʕʅʇʇ, ʪ.ʝ. 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʥʠʞʝʥʠʝ ʠʥʩʫʣʠʥʘ ʠ ʧʦʚʳʰʝʥʠʝ 

ʛʣʶʢʘʛʦʥʘ.  

ɺ ʦʪʣʠʯʠʝ ʦʪ ʨʘʥʝʝ ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʦʜʝʣʝʡ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʦʡ ʪʨʘʥʩ-

ʧʦʨʪʘ ʫʛʣʝʨʦʜʥʦʛʦ ʩʢʝʣʝʪʘ, ʥʘʰʘ ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʩʦʙʦʡ ʧʝʨʝʢʨʝʩʪʥʫʶ ʩʠʩʪʝʤʫ ʪʨʘʥʩʧʦʨʪʘ ʫʛʣʝ-

ʨʦʜʥʦʛʦ ʩʢʝʣʝʪʘ ʠ ʵʥʝʨʛʠʠ ɸʊʌ.  

ʉʦʛʣʘʩʥʦ ʥʘʰʝʡ ʤʦʜʝʣʠ, ʙʝʣʢʦʚʳʡ ʦʙʤʝʥ ʷʚ-

ʣʷʝʪʩʷ ʨʝʛʫʣʷʪʦʨʦʤ ʫʪʠʣʠʟʘʮʠʠ ʵʥʝʨʛʠʠ ʛʣʶʢʦʟʳ 

ʥʘ ʘʥʘʙʦʣʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʚ ʘʙʩʦʨʙʪʠʚʥʦʤ ʧʝʨʠʦʜʝ. 

ʇʦʵʪʦʤʫ ʩʥʠʞʝʥʠʝ ʩʠʥʪʝʟʘ ʙʝʣʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʚʘʞʥʦʡ ʧʨʠʯʠʥʦʡ ʨʘʟʚʠʪʠʷ ʛʠʧʝʨʛʣʠʢʝʤʠʠ. ʅʘʧʨʦ-

ʪʠʚ, ʫʩʢʦʨʝʥʠʝ ʩʠʥʪʝʟʘ ʙʝʣʢʘ ʧʫʪʝʤ ʫʚʝʣʠʯʝʥʠʷ 

ʙʝʣʢʘ ʚ ʜʠʝʪʝ ʠʣʠ ʚʚʝʜʝʥʠʠ ʚ ʨʘʮʠʦʥ ʣʝʡʮʠʥʘ, ʪ.ʝ. 

ʘʤʠʥʦʢʠʩʣʦʪʳ ʘʥʘʙʦʣʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ, ʧʨʠʚʦʜʠʪ 

ʢ ʧʦʚʳʰʝʥʠʶ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢ ʛʣʶʢʦʟʝ ʠ ʩʥʠʞʝ-

ʥʠʶ ʫʨʦʚʥʷ ʛʣʠʢʝʤʠʠ. ʅʘ ʚʳʩʦʢʦʙʝʣʢʦʚʦʡ ʜʠʝʪʝ 

ʦʪʤʝʯʘʝʪʩʷ ʫʩʠʣʝʥʠʝ ʩʝʢʨʝʮʠʠ ʠʥʩʫʣʠʥʘ ʠ ʧʦʚʳʰʝ-

ʥʠʝ ʪʝʨʤʦʛʝʥʝʟʘ.  

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʨʘʟʚʝʪʚʣʝʥʥʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ 

(ʈɸʂ), ʦʩʦʙʝʥʥʦ ʣʝʡʮʠʥ, ʘʢʪʠʚʠʨʫʶʪ mTOR ʠ ʫʚʝ-
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ʣʠʯʠʚʘʶʪ ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʝ ʩʫʙʩʪʨʘʪʘ ʠʥʩʫʣʠʥʦ-

ʚʦʛʦ ʨʝʮʝʧʪʦʨʘ-1 (IRS-1). ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʣʝʡ-

ʮʠʥ ʧʨʠʚʦʜʠʪ ʢ ʚʦʩ ʩʪʘʥʦʚʣʝʥʠʶ ʠʥʩʫʣʠʥʦʚʦʛʦ ʩʠʛ-

ʥʘʣʘ ʚ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʫ db/db ð ʤʳʰʝʡ. ʋʚʝʣʠʯʝ-

ʥʠʝ ʚ ʜʠʝʪʝ ʜʦʟʳ ʣʝʡʮʠʥʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʧʦʚʳʰʝʥʠʶ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢ ʛʣʶʢʦʟʝ, ʧʨʝʜʦʪʚʨʘ-

ʱʝʥʠʶ ʩʪʝʘʪʦʟʘ ʧʝʯʝʥʠ ʠ ʩʥʠʞʝʥʠʶ ʚʦʩʧʘʣʝʥʠʷ ʚ 

ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʫ ʤʳʰʝʡ ʥʘ ʚʳʩʦʢʦʞʠʨʦʚʦʡ ʜʠʝʪʝ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʣʝʡʮʠʥ ʜʦʣʞʝʥ ʙʳʪʴ ʦʭʘʨʘʢʪʝʨʠʟʦ-

ʚʘʥ ʢʘʢ ʟʥʘʯʠʤʳʡ ʬʘʢʪʦʨ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʦʥ 

ʩʦʜʝʨʞʠʪʩʷ ʚʦ ʚʩʝʭ ʧʨʦʜʫʢʪʘʭ ʧʠʪʘʥʠʷ), ʠʛʨʘʶʱʠʡ 

ʚʘʞʥʫʶ ʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ ʨʦʣʴ ʚ ʨʝʛʫʣʷʮʠʠ mTOR 

ʢʠʥʘʟʳ .  

ʆʜʥʘʢʦ ʠʟʙʳʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʈɸʂ, ʩʪʠʤʫʣʠ-

ʨʫʷ ʘʥʘʙʦʣʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʧʨʠʚʦʜʠʪ ʢ ʫʩʠʣʝʥʠʶ 

ʚʢʣʶʯʝʥʠʷ ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʙʝʣʢʠ ʠ ʪʝʤ ʩʘʤʳʤ ʢ ʨʘʟ-

ʚʠʪʠʶ ʜʝʬʠʮʠʪʘ ʘʤʠʥʦʢʠʩʣʦʪ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʢ 

ʩʥʠʞʝʥʠʶ ʚʝʣʠʯʠʥʳ ʩʠʥʪʝʟʘ ʙʝʣʢʘ ʠ ʩʢʦʨʦʩʪʠ ʫʪʠ-

ʣʠʟʘʮʠʠ ʛʣʶʢʦʟʳ, ʪ.ʝ. ʢ ʨʘʟʚʠʪʠʶ ʠʥʩʫʣʠʥʦʨʝʟʠ-

ʩʪʝʥʪʥʦʩʪʠ (ʀʈ). ʇʨʝʜʣʦʞʝʥʥʘʷ ʤʦʜʝʣʴ ʦʙʲʷʩʥʷʝʪ 

ʧʨʠʯʠʥʳ ʨʘʟʚʠʪʠʷ ʀʈ ʢʘʢ ʚ ʩʣʫʯʘʝ ʧʦʥʠʞʝʥʠʷ ʩʠʥ-

ʪʝʟʘ ʙʝʣʢʘ ʧʨʠ ʜʝʬʠʮʠʪʝ ʝʛʦ ʩʫʙʩʪʨʘʪʘ ʠʣʠ ʩʥʠʞʝ-

ʥʠʠ ʘʥʘʙʦʣʠʯʝʩʢʦʛʦ ʩʪʠʤʫʣʘ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʧʦʥʠ-

ʞʝʥʠʠ ʩ ʚʦʟʨʘʩʪʦʤ ʫʨʦʚʥʷ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ), ʪʘʢ 

ʠ ʚ ʩʣʫʯʘʝ ʘʢʪʠʚʘʮʠʠ ʩʠʥʪʝʟʘ ʙʝʣʢʘ ʨʘʟʣʠʯʥʳʤʠ 

ʘʛʝʥʪʘʤʠ (ʘʥʘʙʦʣʠʢʠ, ʛʦʨʤʦʥ ʨʦʩʪʘ, ʈɸʂ) ʥʘ ʬʦʥʝ 

ʥʝʜʦʩʪʘʪʢʘ ʩʫʙʩʪʨʘʪʘ.  

ʆʙʨʘʪʠʤʩʷ ʢ ʞʠʨʦʚʦʡ ʪʢʘʥʠ. ʂʘʢ ʚʳʷʩʥʷʝʪʩʷ, 

ʦʥʘ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʙʫʬʝʨʥʦʡ ʩʠʩʪʝʤʦʡ ʚ ʧʦʜ-

ʜʝʨʞʘʥʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʛʦʤʝʦʩʪʘʟʘ, ʥʦ ʠ ʘʢ-

ʪʠʚʥʦ ʫʯʘʩʪʚʫʝʪ ʚ ʝʛʦ ʨʝʛʫʣʷʮʠʠ. ʇʨʠ ʥʠʟʢʦʤ 

ʫʨʦʚʥʝ ʞʠʨʦʚʦʡ ʤʘʩʩʳ ʦʪʤʝʯʘʝʪʩʷ ʩʝʢʨʝʮʠʷ ʘʜʠʧʦ-

ʮʠʪʘʤʠ ʘʜʠʧʦʥʝʢʪʠʥʘ, ʢʦʪʦʨʳʡ ʧʨʠʚʦʜʠʪ ʢ ʘʢʪʠʚʘ-

ʮʠʠ mTOR ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʣʫʯʰʝʥʠʶ ʦʢʠʩʣʝ-

ʥʠʷ ʛʣʶʢʦʟʳ. ʇʨʠ ʚʳʩʦʢʦʤ ʩʦʜʝʨʞʘʥʠʠ ʞʠʨʘ ʠʜʝʪ 

ʝʛʦ ʠʥʬʠʣʴʪʨʘʮʠʷ ʤʘʢʨʦʬʘʛʘʤʠ, ʢʦʪʦʨʳʝ ʩʝʢʨʝʪʠ-

ʨʫʶʪ ʮʠʪʦʢʠʥʳ (TNF-a, IL-1, IL-6), ʷʚʣʷʶʱʠʝʩʷ ʠʥ-

ʛʠʙʠʪʦʨʘʤʠ mTOR, ʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʦʪʤʝʯʘʝʪʩʷ ʩʥʠ-

ʞʝʥʠʝ ʦʢʠʩʣʝʥʠʷ ʛʣʶʢʦʟʳ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʢʦʧ-

ʣʝʥʠʶ ʛʣʶʢʦʟʳ ʚ ʢʣʝʪʢʝ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʨʘʟʚʠʚʘʝʪʩʷ ʀʈ. ʇʦʵʪʦʤʫ ʪʘʢʠʝ ʮʠʪʦʢʠʥʳ ʷʚʣʷʶʪʩʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʩʠʛʥʘʣʦʤ ʠʟʙʳʪʦʯʥʦʛʦ ʥʘʢʦʧʣʝ-

ʥʠʷ ʞʠʨʦʚʦʡ ʤʘʩʩʳ. ʀʈ ʚ ʵʪʦʤ ʩʣʫʯʘʝ, ʤʳ ʧʦʣʘʛʘʝʤ, 

ʨʘʟʚʠʚʘʝʪʩʷ ʢʘʢ ʘʜʘʧʪʠʚʥʘʷ ʨʝʘʢʮʠʷ ʧʨʦʪʠʚ ʥʘʢʦʧ-

ʣʝʥʠʷ ʞʠʨʘ.  

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʪʨʘʪʳ ʵʥʝʨʛʠʠ, ʥʘʧʨʠʤʝʨ, ʧʨʠ 

ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ, ʤʳʰʝʯʥʘʷ ʪʢʘʥʴ ʩʝʢʨʝʪʠʨʫʝʪ 

ʮʠʪʦʢʠʥ IGF-1, ʢʦʪʦʨʳʡ ʦʢʘʟʳʚʘʝʪ ʘʢʪʠʚʠʨʫʶʱʝʝ 

ʚʣʠʷʥʠʝ ʥʘ mTOR [18], ʫʣʫʯʰʘʷ ʧʨʦʮʝʩʩ ʦʢʠʩʣʝʥʠʷ 

ʛʣʶʢʦʟʳ, ʪʦʛʜʘ ʢʘʢ ʧʨʠ ʥʠʟʢʦʡ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚ-

ʥʦʩʪʠ ʩʝʢʨʝʪʠʨʫ- ʶʪʩʷ TNF-a, IL -1 ʠ IL-6, ʪʦʨʤʦʟʷ-

ʱʠʝ ʘʢʪʠʚʥʦʩʪʴ mTOR. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʥʠʞʘʝʪʩʷ 

ʚʝʣʠʯʠʥʘ ʦʢʠʩʣʝʥʠʷ ʛʣʶʢʦʟʳ ʠ ʨʘʟʚʠʚʘʝʪʩʷ ʀʈ. ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʮʝʩʩʳ ʧʦʩʪʘʚʢʠ ʠ ʨʘʩʭʦʜʦʚʘʥʠʷ 

ʵʥʝʨʛʠʠ ʚ ʢʣʝʪʢʝ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʢʠʥʘʟʳ 

mTOR, ʢʦʪʦʨʘʷ ʘʢʪʠʚʠʨʫʝʪʩʷ ʘʜʠʧʦʥʝʢʪʠʥʦʤ ʠ 

IGF-1 ʠ ʠʥʛʠʙʠʨʫʝʪʩʷ TNF-a, IL-1, IL-6.  

ʇʨʠ ʵʪʦʤ ʠʣʠ ʫʣʫʯʰʘʝʪʩʷ ʫʩʚʦʝʥʠʝ ʛʣʶʢʦʟʳ, 

ʠʣʠ, ʥʘʧʨʦʪʠʚ, ʪʦʨʤʦʟʠʪʩʷ ʝʝ ʦʢʠʩʣʝʥʠʝ ʠ ʨʘʟʚʠʚʘ-

ʝʪʩʷ ʀʈ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʧʘʪʦʛʝʥʝʟʝ ʨʘʟʚʠʪʠʷ ʀʈ 

ʠʣʠ ʉɼ2 ʙʦʣʴʰʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʥʘʨʫʰʝʥʠʶ 

ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʧʨʦʮʝʩʩʘʤʠ ʧʦʩʪʘʚʢʠ ʠ ʫʪʠʣʠ-

ʟʘʮʠʠ ʵʥʝʨʛʠʠ ʛʣʶʢʦʟʳ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʧʦʜ 

ʧʨʷʤʳʤ ʢʦʥʪʨʦʣʝʤ mTOR. ʇʦʵʪʦʤʫ ʬʘʢʪʦʨʳ, ʦʢʘ-

ʟʳʚʘʶʱʠʝ ʘʢʪʠʚʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʵʪʫ ʢʠʥʘʟʫ, 

ʙʫʜʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʣʫʯʰʝʥʠʶ ʫʪʠʣʠʟʘʮʠʠ ʛʣʶ-

ʢʦʟʳ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʣʝʯʝʥʠʶ 

ʉɼ2. 
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ɸʥʦʪʘʮʠʷ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʠʥʜʨʦʤʘ ʠʥʩʫʣʠʥʦʨʝʟʠ-

ʩʪʝʥʪʥʦʩʪʠ (ʀʈ), ʥʘʣʠʯʠʝʤ ʥʝʘʣʢʦʛʦʣʴʥʦʡ ʞʠʨʦʚʦʡ ʙʦʣʝʟʥʠ ʧʝʯʝʥʠ (ʅɸɾɹʇ) ʠ ʧʨʠʟʥʘʢʘʤʠ ʨʘʥʥʝʛʦ ʘʪʝ-

ʨʦʩʢʣʝʨʦʟʘ ʚ ʛʨʫʧʧʝ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʧʘʮʠʝʥʪʦʚ 30-55 ʣʝʪ ʙʝʟ ʦʞʠʨʝʥʠʷ. ʏʘʩʪʦʪʘ ʀʈ ʚ ʛʨʫʧʧʝ ʧʘʮʠ-

ʝʥʪʦʚ ʩ ʅɸɾɹʇ ʩʦʩʪʘʚʠʣʘ 45,5%, ʘ ʚ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ - 26,8% (ʨ = 0,042). ʋʨʦʚʝʥʴ ʪʨʠʛʣʠʮʝʨʠʜʦʚ ʫ ʧʘ-

ʮʠʝʥʪʦʚ ʩ ʅɸɾɹʇ ʧʨʝʚʳʰʘʣ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʡ ʚ 36,4% ʩʣʫʯʘʝʚ, ʫ ʟʜʦʨʦʚʳʭ ʧʘʮʠʝʥʪʦʚ - ʚ 1,8% (ʨ < 0,001). 

ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʘʮʠʝʥʪʳ ʩ ʅɸɾɹʇ ʠʤʝʶʪ ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʪʦʣʱʠʥʳ ʢʦʤ-

ʧʣʝʢʩʘ ʠʥʪʠʤʘ-ʤʝʜʠʘ ʢʘʢ ʧʨʠʟʥʘʢʠ ʨʘʥʥʝʛʦ ʨʘʟʚʠʪʠʷ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʚ ʨʘʤʢʘʭ ʩʠʥʜʨʦʤʘ ʀʈ. ʂʣʶʯʝʚʳʝ 

ʩʣʦʚʘ: ʥʝʘʣʢʦʛʦʣʴʥʘʷ ʞʠʨʦʚʘʷ ʙʦʣʝʟʥʴ ʧʝʯʝʥʠ, ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ, ʘʪʝʨʦʩʢʣʝʨʦʟ. 

Anotation. 

The aim of the study was to study the relationship between components of insulin resistance syndrome (IR), 

the presence of non-alcoholic fatty liver disease (NAFLD) and signs of early atherosclerosis in a group of clini-

cally healthy patients 30-55 years old without obesity. The frequency of IR in the group of patients with NAFLD 

was 45.5%, and in the control group - 26.8% (p = 0.042). The triglyceride level in patients with NAFLD exceeded 

that recommended in 36.4% of cases, in healthy patients - by 1.8% (p <0.001). It was shown that patients with 

NAFLD have significantly higher rates of intima-media complex as signs of early development of atherosclerosis 

within the framework of the syndrome IR. Key words: non-alcoholic fatty liver disease, insulin resistance, ather-

osclerosis. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʧʘʪʦʮʠʪʦʚ, ʤʝʪʘʙʦʣʠʯʝʩʢʦʤ ʩʠʥʜʨʦʤʝ, ʘʪʝʨʦʩʢʣʝʨʦʟʘ, ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦ-

ʢʘʟʘʪʝʣʝʡ. 

Key words: hepatocytes, metabolic syndrome, atherosclerosis, anthropometric indices. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʩʴ ʩʧʝʢʪʨ ʧʦʨʘʞʝʥʠʡ ʧʝ-

ʯʝʥʠ ʧʨʠ ʩʠʥʜʨʦʤʝ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ (ʀʈ) 

ʦʙʲʝʜʠʥʷʝʪʩʷ ʧʦʥʷʪʠʝʤ ʥʝʘʣʢʦʛʦʣʴʥʦʡ ʞʠʨʦʚʦʡ 

ʙʦʣʝʟʥʠ ʧʝʯʝʥʠ (ʅɸɾɹʇ), ʚʢʣʶʯʘʶʱʠʤ ʞʠʨʦʚʫʶ 

ʜʠʩʪʨʦʬʠʶ, ʞʠʨʦʚʫʶ ʜʠʩʪʨʦʬʠʶ ʩ ʚʦʩʧʘʣʝʥʠʝʤ ʠ 

ʧʦʚʨʝʞʜʝʥʠʝʤ ʛʝʧʘʪʦʮʠʪʦʚ - ʥʝʘʣʢʦʛʦʣʴʥʳʡ ʩʪʝʘ-

ʪʦʛʝʧʘʪʠʪ ʠ ʬʠʙʨʦʟ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ ʧʨʦʛʨʝʩʩʠʨʦʚʘ-

ʥʠʷ ʚ ʮʠʨʨʦʟ ʧʝʯʝʥʠ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʟʘʙʦʣʝʚʘ-

ʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 20 ʜʦ 40%. 

ʆʙʱʥʦʩʪʴ ʧʘʪʦʛʝʥʝʟʘ, ʪʝʩʥʳʝ ʘʩʩʦʮʠʘʮʠʠ ʩ 

ʜʨʫʛʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʀʈ ʧʦʟʚʦʣʷʶʪ ʨʘʩʩʤʘʪʨʠ-

ʚʘʪʴ ʅɸɾɹʇ ʢʘʢ ʧʦʨʘʞʝʥʠʝ ʧʝʯʝʥʠ ʧʨʠ ʤʝʪʘʙʦʣʠ-

ʯʝʩʢʦʤ ʩʠʥʜʨʦʤʝ. ʆʜʥʘʢʦ, ʚʦʚʣʝʢʘʷʩʴ ʚ ʧʘʪʦʣʦʛʠ-

ʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʧʝʯʝʥʴ ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʪʦʣʴʢʦ ʦʨʛʘ-

ʥʦʤ-ʤʠʰʝʥʴʶ, ʥʦ ʠ ʩʘʤʘ ʫʩʠʣʠʚʘʝʪ ʤʝʪʘʙʦʣʠʯʝ-

ʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ʧʨʠ ʀʈ. ɺ ʧʝʯʝʥʠ ʧʨʠ ʅɸɾɹʇ 

ʥʘʨʫʰʘʝʪʩʷ ʨʘʩʧʘʜ ʠʥʩʫʣʠʥʘ, ʯʪʦ ʤʦʞʝʪ ʧʦʜʜʝʨʞʠ-

ʚʘʪʴ ʛʠʧʝʨʠʥʩʫʣʠʥʝʤʠʶ. ʅʘʢʦʧʣʝʥʠʝ ʚ ʧʝʯʝʥʠ ʩʚʦ-

ʙʦʜʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʜʣʷ ʛʣʶʢʦʟʳ, ʢ ʥʘʨʫʰʝʥʠʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʣʶʢʦʟʳ 

ʚ ʛʝʧʘʪʦʮʠʪʘʭ, ʯʪʦ ʧʦʜʜʝʨʞʠʚʘʝʪ ʛʠʧʝʨʛʣʠʢʝʤʠʶ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʧʝʯʝʥʴ 

ʧʝʨʝʧʦʣʥʷʝʪʩʷ ʣʠʧʠʜʘʤʠ ʠ ʥʘʯʠʥʘʝʪ ʩʠʥʪʝʟʠʨʦʚʘʪʴ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʭʦʣʝʩʪʝʨʠʥʘ ʣʠʧʦʧʨʦʪʝʠʜʦʚ 

ʦʯʝʥʴ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ (ʍʉ ʃʇʆʅʇ), ʢʦʪʦʨʳʝ ʷʚ-

ʣʷʶʪʩʷ ʢʦʨʦʪʢʦʞʠʚʫʱʠʤʠ ʠ ʙʳʩʪʨʦ ʧʨʝʚʨʘʱʘʶʪʩʷ 
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ʚ ʜʣʠʪʝʣʴʥʦ ʞʠʚʫʱʠʝ ʣʠʧʦʧʨʦʪʝʠʜʳ ʥʠʟʢʦʡ ʧʣʦʪ-

ʥʦʩʪʠ (ʍʉ ʃʇʅʇ). ʇʦʩʣʝʜʥʠʝ ʣʝʛʢʦ ʧʦʜʚʝʨʛʘʶʪʩʷ 

ʨʘʟʣʠʯʥʳʤ ʤʦʜʠʬʠʢʘʮʠʷʤ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʢʠʩʣʷ-

ʶʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ, ʠ ʷʚʣʷ-

ʶʪʩʷ ʚʝʜʫʱʠʤ ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʘʪʝʨʦʩʢʣʝʨʦʟʘ. 

ʇʨʠ ʛʠ- ʧʝʨʠʥʩʫʣʠʥʝʤʠʠ ʚ ʧʝʯʝʥʠ ʘʢʪʠʚʠʟʠʨʫʝʪʩʷ 

ʣʠʧʘʟʘ, ʢʦʪʦʨʘʷ ʨʘʩʱʝʧʣʷʝʪ ʭʦʣʝʩʪʝʨʠʥ ʣʠʧʦʧʨʦʪʝ-

ʠʜʦʚ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ (ʍʉ ʃʇɺʇ). ʉʥʠʞʝʥʠʝ 

ʍʉ ʃʇɺʇ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʘʪʝʨʦʩʢʣʝ-

ʨʦʟʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʯʝʥʴ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʦʨʛʘʥ-ʤʠʰʝʥʴ ʧʨʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʤ 

ʩʠʥʜʨʦʤʝ, ʥʦ ʠ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʬʘʢʪʦʨ ʨʠʩʢʘ 

ʨʘʟʚʠʪʠʷ ʘʪʝʨʦʩʢʣʝʨʦʟʘ. 

ʇʘʮʠʝʥʪʳ ʠ ʤʝʪʦʜʳ 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʠ ʚʢʣʶʯʝʥʳ 100 ʢʣʠʥʠʯʝ-

ʩʢʠ ʟʜʦʨʦʚʳʭ ʧʘʮʠʝʥʪʦʚ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 30 ʜʦ 55 ʣʝʪ 

ʩ ʠʥʜʝʢʩʦʤ ʤʘʩʩʳ ʪʝʣʘ (ʀʄʊ) ʥʝ ʙʦʣʝʝ 30 ʢʛ/ʤ2. 

ʂʨʠʪʝʨʠʷʤʠ ʠʩʢʣʶʯʝʥʠʷ ʠʟ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ 

ʢʣʠʥʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʟʘʙʦ-

ʣʝʚʘʥʠʷ, ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 2 ʪʠʧʘ, ʟʘʙʦʣʝʚʘʥʠʷ ʧʦ-

ʯʝʢ ʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʪʨʝʙʫʶʱʠʝ ʣʝ-

ʢʘʨʩʪʚʝʥʥʦʡ ʪʝʨʘʧʠʠ. 

ʇʨʠ ʦʮʝʥʢʝ ʘʣʢʦʛʦʣʴʥʦʛʦ ʘʥʘʤʥʝʟʘ ʚʩʝʭ ʦʙʩʣʝ-

ʜʦʚʘʥʥʳʭ ʚʳʷʚʣʝʥʦ, ʯʪʦ 58,6% ʙʦʣʴʥʳʭ ʫʧʦʪʨʝʙ-

ʣʷʣʠ ʘʣʢʦʛʦʣʴ ʚ ʥʠʟʢʠʭ ʜʦʟʘʭ, ʪ.ʝ. ʢʦʣʠʯʝʩʪʚʝ, ʥʝ 

ʧʨʝʚʳʰʘʚʰʝʤ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʥʦʨʤ ɺʆɿ, ʠ 

41,4% ʙʦʣʴʥʳʭ - ʚ ʤʠʥʠʤʘʣʴʥʳʭ ʜʦʟʘʭ. ʋʧʦʪʨʝʙʣʝ-

ʥʠʝ ʘʣʢʦʛʦʣʷ ʩʚʳʰʝ 5 ʣʝʪ ʥʘʟʘʜ ʚ ʢʦʣʠʯʝʩʪʚʝ, ʧʨʝ-

ʚʳʰʘʶʱʝʤ ʥʦʨʤʳ ɺʆɿ, ʥʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ. ʇʦ ʜʘʥ-

ʥʳʤ ʘʥʘʤʥʝʟʘ ʠʩʢʣʶʯʘʣʠʩʴ ʧʝʨʝʥʝʩʝʥʥʳʝ ʨʘʥʝʝ ʚʠ-

ʨʫʩʥʳʝ ʛʝʧʘʪʠʪʳ, ʪʦʢʩʠʯʝʩʢʠʝ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʝ 

ʧʦʨʘʞʝʥʠʷ ʧʝʯʝʥʠ. 

ʇʨʦʚʦʜʠʣʠ ʦʮʝʥʢʫ ʬʫʥʢʮʠʠ ʧʝʯʝʥʠ ʧʦ ʧʦʢʘʟʘ-

ʪʝʣʷʤ ʪʨʘʥ- ʩʘʤʠʥʘʟ ʠ ʭʦʣʝʩʪʘʟʘ. ɺʩʝʤ ʧʘʮʠʝʥʪʘʤ 

ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʋɿʀ ʧʝʯʝʥʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠ-

ʩʪʝʤʳ VOLUSON 730 EXPERT, 2006 ʛ., ʦʩʥʘʱʝʥ-

ʥʦʡ ʢʦʥʚʝʢʩʥʳʤ ʜʘʪʯʠʢʦʤ ʩ ʬʘʟʠʨʦʚʘʥʥʦʡ ʨʝʰʝʪ-

ʢʦʡ ʩ ʯʘʩʪʦʪʦʡ 3,5 ʄɻʮ. ɼʠʘʛʥʦʟ ʅɸɾɹʇ ʚʳʩʪʘʚ-

ʣʷʣʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʮʝʥʢʠ ʢʦʩʦʛʦ-ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʨʘʟʤʝʨʘ ʧʝʯʝʥʠ (ʂɺʈ), ʵʭʦʛʝʥʥʦʩʪʠ, ʩʦʩʫʜʠʩʪʦʛʦ 

ʨʠʩʫʥʢʘ ʠ ʟʚʫʢʦʧʨʦʚʦʜʠʤʦʩʪʠ ʧʘʨʝʥʭʠʤʳ ʧʝʯʝʥʠ 

(ʄʠʪʴʢʦʚ, 2000), ʘ ʪʘʢʞʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʣʠʥʠʢʦ-

ʣʘʙʦʨʘʪʦʨʥʳʭ ʜʘʥʥʳʭ. 

ʆʩʥʦʚʥʫʶ ʠʟʫʯʘʝʤʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʠʣʠ ʧʘʮʠ-

ʝʥʪʳ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʠ ʣʘʙʦʨʘʪʦʨʥʦ-ʠʥʩʪʨʫʤʝʥ-

ʪʘʣʴʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʅɸɾɹʇ - 44 ʯʝʣʦʚʝʢʘ, ʢʦʥ-

ʪʨʦʣʴʥʫʶ - 56 ʯʝʣʦʚʝʢ. ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʧʘʮʠʝʥʪʦʚ 

ʚ ʦʩʥʦʚʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʘʭ ʩʦʩʪʘʚʠʣ 41,1 Ñ 

2,1 ʠ 37,2 Ñ 1,9 ʛʦʜʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨ = 0,172). ɺ 

ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʙʳʣʦ 27 ʤʫʞʯʠʥ (61,4%) ʠ 17 ʞʝʥ-

ʱʠʥ (38,6%), ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ - 25 ʤʫʞʯʠʥ 

(44,6%) ʠ 31 ʞʝʥʱʠʥʘ (55,4%), ʨ = 0,098. 

ʇʨʦʚʦʜʠʣʩʷ ʬʠʟʠʢʘʣʴʥʳʡ ʦʩʤʦʪʨ ʧʘʮʠʝʥʪʦʚ ʩ 

ʠʟʤʝʨʝʥʠʝʤ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ 

ʫʨʦʚʥʷ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ. ʆʧʨʝʜʝʣʷʣʠ ʧʦʢʘ-

ʟʘʪʝʣʠ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ (ʫʨʦʚʝʥʴ ʛʣʶʢʦʟʳ ʠ ʠʤ-

ʤʫʥʦʨʝʘʢʪʠʚʥʦʛʦ ʠʥʩʫʣʠʥʘ ʥʘʪʦʱʘʢ ʠ ʯʝʨʝʟ 2 ʯ ʧʦ-

ʩʣʝ ʥʘʛʨʫʟʢʠ 75 ʛ ʛʣʶʢʦʟʳ). ʅʘʣʠʯʠʝ ʀʈ ʫʩʪʘʥʘʚʣʠ-

ʚʘʣʠ ʧʦ ʫʨʦʚʥʶ ʠʤʤʫʥʦʨʝʘʢʪʠʚʥʦʛʦ ʠʥʩʫʣʠʥʘ 

(ʀʈʀ) ʥʘʪʦʱʘʢ ʙʦʣʝʝ 11 ʤʢʄɽ/ʤʣ ʠ ʧʦ ʠʥʜʝʢʩʫ 

ʅʆʄɸ-IR = (ʠʥʩʫ- ʣʠʥ/ʛʣʶʢʦʟʘ)/22,5 ʙʦʣʝʝ 2,5. ʃʠ-

ʧʠʜʥʳʡ ʧʨʦʬʠʣʴ ʦʮʝʥʠʚʘʣʠ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʦʙʱʝʛʦ 

ʭʦʣʝʩʪʝʨʠʥʘ (ʆʍ), ʍʉ ʃʇɺʇ, ʪʨʠʛʣʠʮʝʨʠʜʦʚ (ʊɻ) 

ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʪʝʨʦʛʝʥʥʦʩʪʠ (ʂɸ). ʀʟʤʝʨʝʥʠʝ 

ʪʦʣʱʠʥʳ ʢʦʤʧʣʝʢʩʘ ʠʥʪʠʤʘ-ʤʝʜʠʘ (ʊʂʀʄ) ʦʙʱʠʭ 

ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ (ʆʉɸ) ʧʨʦʚʦʜʠʣʠ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ 

ʤʝʪʦʜʠʢʝ ʥʘ ʘʧʧʘʨʘʪʝ VOLUSON 730 EXPERT, 

2006, ʦʩʥʘʱʝʥʥʦʤ ʣʠʥʝʡʥʳʤ ʜʘʪʯʠʢʦʤ ʩ ʬʘʟʠʨʦ-

ʚʘʥʥʦʡ ʨʝʰʝʪʢʦʡ ʩ ʯʘʩʪʦʪʦʡ 7,5 ʄɻʮ. ʀʩʩʣʝʜʦʚʘ-

ʥʠʝ ʦʙʱʠʭ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ ʧʨʦʚʦʜʠʣʠ ʧʦ 3 ʪʦʯʢʘʤ 

ʥʘ 1 ʩʤ ʥʠʞʝ ʫʨʦʚʥʷ ʙʠʬʫʨʢʘʮʠʠ ʩʧʨʘʚʘ ʠ ʩʣʝʚʘ. 

ɺʳʯʠʩʣʷʣʠ ʩʨʝʜʥʶʶ ʊʂʀʄ ʧʦ 6 ʪʦʯʢʘʤ. ʅʘʣʠʯʠʝ 

ʨʘʥʥʠʭ ʧʨʠʟʥʘʢʦʚ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʦʧʨʝʜʝʣʷʣʦʩʴ ʢʘʢ 

ʤʝʩʪʥʦʝ ʫʪʦʣʱʝʥʠʝ ʊʂʀʄ ʙʦʣʝʝ 1,0 ʤʤ ʚ ʣʶʙʦʡ ʠʟ 

ʪʦʯʝʢ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ (ʊʂʀʄ ʤʘʢʩʠʤʘʣʴʥʘʷ). 

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʘʢʝʪʘ ʩʪʘʪʠʩʪʠʯʝ-

ʩʢʠʭ ʧʨʦʛʨʘʤʤ SPSS ʚʝʨʩʠʠ 11.0. ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʦʧʠʩʳʚʘʣʠ ʚ ʪʝʨʤʠʥʘʭ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝ-

ʥʠʷ ʠ ʩʪʘʥʜʘʨʪʥʦʡ ʦʰʠʙʢʠ ʩʨʝʜʥʝʛʦ (M Ñ m), ʜʦʩʪʦ-

ʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʦʮʝʥʠʚʘʣʠ ʧʦ t-

ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ. ʈʘʟʣʠʯʠʷ ʤʝʞʜʫ ʢʘʯʝʩʪʚʝʥ-

ʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʦʮʝʥʠʚʘʣʠ ʤʝʪʦʜʦʤ ʭ2. ʈʝʟʫʣʴ-

ʪʘʪʳ ʧʨʠʟʥʘʚʘʣʠ ʟʥʘʯʠʤʳʤʠ ʧʨʠ ʫʨʦʚʥʝ ʚʝʨʦʷʪʥʦ-

ʩʪʠ p < 0,05. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʅɸɾɹʇ ʚ ʦʩʥʦʚʥʦʡ 

ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʘʭ ʙʳʣʠ ʥʝʩʧʝʮʠʬʠʯʥʳ, ʥʝ ʚʳ-

ʨʘʞʝʥʳ, ʚʳʷʚʣʷʣʠʩʴ ʪʦʣʴʢʦ ʧʨʠ ʧʦʜʨʦʙʥʦʤ ʦʧʨʦʩʝ 

ʧʘʮʠʝʥʪʦʚ ʠ ʥʝ ʷʚʣʷʣʠʩʴ ʜʦʩʪʦʚʝʨʥʳʤʠ. ʇʨʠ ʘʥʘ-

ʣʠʟʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʝʯʝʥʠ ʚʳʷʚʣʷ-

ʣʦʩʴ ʜʦʩʪʦʚʝʨʥʦʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʝʡ ʪʨʘʥʩʘʤʠ- 

ʥʘʟ ʠ ʧʦʢʘʟʘʪʝʣʷ ʭʦʣʝʩʪʘʟʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʅɸɾɹʇ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ: ʟʥʘʯʝʥʠʷ 

ɸʃʊ ʩʦʩʪʘʚʠʣʠ 43.2 Ñ 3,22 ɽʜ/ʣ ʧʨʦʪʠʚ 24,4 Ñ 

1,82 ɽʜ/ʣ (ʨ = 0,001), ɸʉʊ - 29,9 Ñ 2,12 ɽʜ/ʣ ʧʨʦʪʠʚ 

23,3 Ñ 1,62 ɽʜ/ʣ (ʨ = 0,013), ʫʨʦʚʝʥʴ ɻɻʊʇ - ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ 51,9 Ñ 11,6 ɽʜ/ʣ ʧʨʦʪʠʚ 26,6 Ñ 2,72 ɽʜ/ʣ 

(ʨ = 0,018). ʇʨʠ ʵʪʦʤ ʑʌ ʦʩʪʘʚʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 

ʥʦʨʤʳ, ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʚʳ-

ʷʚʣʝʥʦ ʥʝ ʙʳʣʦ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʋɿʀ ʚ ʛʨʫʧʧʝ ʧʘ-

ʮʠʝʥʪʦʚ ʩ ʅɸɾɹʇ ʂɺʈ ʧʝʯʝʥʠ ʥʘʭʦʜʠʣʩʷ ʥʘ ʚʝʨʭ-

ʥʝʡ ʛʨʘʥʠʮʝ ʥʦʨʤʳ ʠ ʩʦʩʪʘʚʠʣ 138.2 Ñ 2,1 ʤʤ. ɺ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʚʝʣʠʯʠʥʘ ʂɺʈ ʜʦʩʪʦʚʝʨʥʦ ʦʪ-

ʣʠʯʘʣʘʩʴ, ʩʦʩʪʘʚʣʷʷ 114,73 Ñ 1,3 ʤʤ (ʨ = 0,001). 

ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʠʘʛʥʦʟ ʅɸɾɹʇ ʙʳʣ 

ʦʩʥʦʚʘʥ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʠ ʫʣʴʪʨʘʟʚʫ-

ʢʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʝ ʙʳʣ ʧʦʜʪʚʝʨʞʜʝʥ ʙʠʦʧ-

ʩʠʝʡ. ʋɿʀ - ʩʘʤʳʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ, ʙʝʟʦʧʘʩʥʳʡ 

ʠ ʥʝʠʥʚʘʟʠʚʥʳʡ ʤʝʪʦʜ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʧʝʯʝʥʠ ʚ 

ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ, ʦʩʦʙʝʥʥʦ ʫ ʣʠʮ, ʥʝ ʠʤʝʶ-

ʱʠʭ ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʡ ʥʘ ʟʘʙʦʣʝʚʘʥʠʷ ʧʝ-

ʯʝʥʠ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ, ʩʦʜʝʨʞʘ-

ʥʠʝ ʞʠʨʘ ʚ ʪʢʘʥʠ ʧʝʯʝʥʠ ʙʦʣʝʝ 33% ʜʦʩʪʦʚʝʨʥʦ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠ ʋɿʀ ʧʝʯʝʥʠ ʠ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʦʚʘʪʴ ʦ ʥʘʣʠʯʠʠ ʫ ʧʘʮʠʝʥʪʘ ʅɸɾɹʇ. ɺ ʛʨʫʧʧʝ 

ʧʘʮʠʝʥʪʦʚ ʩ ʅɸɾɹʇ ʦʙʲʝʤ ʪʘʣʠʠ ʦʧʨʝʜʝʣʷʣʩʷ ʜʦ-

ʩʪʦʚʝʨʥʦ ʚʳʰʝ, ʜʦʩʪʠʛʘʷ 93,6 Ñ 1,4 ʩʤ (ʯʪʦ ʧʦ ʢʨʠ-

ʪʝʨʠʷʤ EGIR ʷʚʣʷʝʪʩʷ ʧʨʠʟʥʘʢʦʤ ʘʙʜʦʤʠʥʘʣʴʥʦʛʦ 

ʦʞʠʨʝʥʠʷ ʜʣʷ ʝʚʨʦʧʝʡʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ), ʚ ʢʦʥ-

ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ - 79,8 Ñ 1,3 ʩʤ (ʨ < 0,001), ʀʄʊ 

ʩʦʩʪʘʚʠʣ 26,7 Ñ 0,4 ʠ 23,2 Ñ 0,4 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨ < 

0,001). ʋ ʧʘʮʠʝʥʪʦʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʩʨʝʜʥʠʝ ʟʥʘ-

ʯʝʥʠʷ ʉɸɼ ʩʦʩʪʘʚʠʣʠ 127,0 Ñ 1,8 ʤʤ ʨʪ. ʩʪ. ʧʨʦʪʠʚ 

115,1 Ñ 1,5 ʤʤ ʨʪ. ʩʪ. ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ (ʨ < 
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0,001); ʟʥʘʯʝʥʠʷ ɼɸɼ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʙʳʣʠ 79,2 Ñ 

1,1 ʤʤ ʨʪ. ʩʪ. ʧʨʦʪʠʚ 73,0 Ñ 0,9 ʤʤ ʨʪ. ʩʪ. (ʨ < 0,001). 

ʇʨʠ ʵʪʦʤ ʯʘʩʪʦʪʘ ʵʧʠʟʦʜʦʚ ʧʦʚʳʰʝʥʠʷ ɸɼ ʙʦʣʝʝ 

140/90 ʤʤ ʨʪ. ʩʪ. ʚ ʘʥʘʤʥʝʟʝ ʥʝ ʨʘʟʣʠʯʘʣʘʩʴ ʚ ʠʟʫ-

ʯʘʝʤʳʭ ʛʨʫʧʧʘʭ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦ-

ʣʠʣʠ ʫʩʪʘʥʦʚʠʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʥʘʣʠʯʠʝʤ 

ʅɸɾɹʇ ʠ ʧʨʠʟʥʘʢʘʤʠ ʨʘʥʥʝʛʦ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʚ 

ʨʘʤʢʘʭ ʩʠʥʜʨʦʤʘ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ. ʗʚʣʷ-

ʷʩʴ ʦʜʥʠʤ ʠʟ ʧʨʦʷʚʣʝʥʠʡ ʩʠʥʜʨʦʤʘ, ʅɸɾɹʇ ʩʪʘʥʦ-

ʚʠʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʥʝʟʘʚʠʩʠʤʳʤ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʤ ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʨʘʥʥʝʛʦ ʘʪʝʨʦʩʢʣʝ-

ʨʦʟʘ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʶ 

ʥʘʨʫʰʝʥʠʡ ʫʛʣʝʚʦʜʥʦʛʦ ʠ ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʦʚ ʚ ʦʨ-

ʛʘʥʠʟʤʝ. ʂʣʠʥʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʙʦʣʝʝ ʪʱʘ-

ʪʝʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʘʮʠʝʥʪʦʚ ʩ ʅɸɾɹʇ ʜʣʷ 

ʦʮʝʥʢʠ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʧʘʪʦʣʦ-

ʛʠʠ ʥʝ ʪʦʣʴʢʦ ʩʘʤʦʡ ʧʝʯʝʥʠ, ʥʦ ʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠ-

ʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 
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ANATOMY OF THE HAND OF THE HAND, ITS STRUCTURAL FEATURES, FUNCTIONING AND 
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ʂʨʘʪʢʘʷ ʘʥʥʦʪʘʮʠʷ. 

ɻʦʚʦʨʷ ʦʙ ʘʥʘʪʦʤʠʠ ʨʫʢʠ ʥʝʣʴʟʷ ʥʝ ʫʧʦʤʷʥʫʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʠ ʢʣʠʥʠʯʝʩʢʫʶ ʨʦʣʴ ʦʩʦʙʝʥʥʦʩʪʠ ʝʸ 

ʩʪʨʦʝʥʠʷ. ʇʝʨʚʦʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʩʦʙʝʥʥʦʩʪʷʭ ʚʳʧʦʣʥʷʝʤʦʡ ʢʦʥʝʯʥʦʩʪʠ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʘʷ ʜʦʩʪʠʛʘʝʪʩʷ 

ʩʣʦʞʥʳʤ ʩʪʨʦʝʥʠʝʤ ʨʫʢʠ. ɿʥʘʷ ʘʥʘʪʦʤʠʶ ʚʝʨʭʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʢʣʠ-

ʥʠʢ ʜʠʘʛʥʦʩʪʠʢʠ, ʘ ʪʘʢʞʝ ʧʨʠʥʮʠʧʦʚ ʣʝʯʝʥʠʷ ʣʶʙʦʡ ʙʦʣʝʟʥʠ. ʌʫʥʢʮʠʦʥʘʣʴʥʫʶ ʨʦʣʴ ʘʥʘʪʦʤʠʠ ʨʫʢʠ ʚʘʞʥʦ 

ʟʥʘʪʴ, ʢʘʢ ʚʨʘʯʫ, ʪʘʢ ʠ ʧʘʮʠʝʥʪʫ.  

Brief Abstract. 
Of the article: speaking about the anatomy of the hand, it is impossible not to mention the functional and 

clinical role of its structure. The first is the features of the performed limb function, which is achieved by a complex 

structure of the hand. Knowing the anatomy of the upper extremities, we can assume the features of the diagnostic 

clinic, as well as the principles of treatment of any disease. The functional role of the anatomy of the hand is 

important to know both the doctor and the patient. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ʠ ʬʨʘʟʳ: ʩʫʩʪʘʚ, ʩʢʝʣʝʪ, ʚʝʨʭʥʠʝ ʢʦʥʝʯʥʦʩʪʠ, ʪʨʘʚʤʳ ʥʝʨʚʘ, ʧʦʚʨʝʞʜʝʥʠʷ. 

Keywords and phrases: joint, skeleton, upper extremity, trauma to the nerve, injury.  

 

ʇʦʚʨʝʞʜʝʥʠʷ ʨʫʢ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦ-

ʩʪʨʘʥʸʥʥʳʤʠ ʩʨʝʜʠ ʦʙʱʠʭ ʪʨʘʚʤ ʠ ʩʦʩʪʘʚʣʷʶʪ 5-

10% ʧʦʩʝʱʝʥʠʡ ʦʪʜʝʣʝʥʠʷ ʥʝʦʪʣʦʞʥʦʡ ʧʦʤʦʱʠ ʧʦ 

ʚʩʝʡ ʩʪʨʘʥʝ. ɼʣʷ ʧʨʘʚʠʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝ-

ʥʠʷ ʪʘʢʠʭ ʪʨʘʚʤ ʥʝʦʙʭʦʜʠʤʦ ʪʱʘʪʝʣʴʥʦʝ ʟʥʘʥʠʝ 

ʘʥʘʪʦʤʠʠ ʠ ʬʫʥʢʮʠʡ ʢʠʩʪʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʘ-

ʚʠʣʴʥʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʧʫʪʘʥʠʮʫ, 

ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʧʦʩʪʘʚʠʪʴ ʧʦʜ ʫʛʨʦʟʫ ʣʝʯʝʥʠʝ ʧʘʮʠ-

ʝʥʪʦʚ ʩ ʪʨʘʚʤʘʤʠ ʨʫʢ.  

ʆʪʜʝʣ ʚʝʨʭʥʝʡ ʢʦʥʝʯʥʦʩʪʠ ï ʢʠʩʪʴ, ʚʢʣʶʯʘʶ-

ʱʘʷ 27 ʢʦʩʪʝʡ. ʉʢʝʣʝʪ ʢʠʩʪʠ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʦʪʜʝ-

ʣʦʚ:  

¶ ɿʘʧʷʩʪʴʝ ʩʣʦʞʝʥʦ ʠʟ 8 ʢʦʩʪʝʡ ʚ ʜʚʘ ʨʷʜʘ. ʀʟ 
ʥʠʭ ʬʦʨʤʠʨʫʝʪʩʷ ʣʫʯʝʟʘʧʷʩʪʥʳʡ ʩʫʩʪʘʚ.  

¶ ʇʷʩʪʥʳʝ ʢʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʷʪʴ 
ʫʢʦʨʦʯʝʥʥʳʭ ʪʨʫʙʯʘʪʳʭ ʵʣʝʤʝʥʪʦʚ, ʠʜʫʱʠʭ ʦʪ ʟʘ-

ʧʷʩʪʴʷ ʢ ʧʘʣʴʮʘʤ. ʆʥʠ ʚʳʩʪʫʧʘʶʪ ʦʧʦʨʦʡ ʜʣʷ ʧʘʣʴ-

ʮʝʚ.  

¶ ʌʘʣʘʥʛʘʤʠ ʥʘʟʳʚʘʶʪʩʷ ʢʦʩʪʠ ʧʘʣʴʮʝʚ. 

ʂʘʞʜʳʡ ʧʘʣʝʮ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʬʘʣʘʥʛ. ʆʥʠ ʦʙʦʟʥʘ-

ʯʘʶʪʩʷ ʢʘʢ ʛʣʘʚʥʘʷ, ʩʨʝʜʥʷʷ ʠ ʥʦʛʪʝʚʘʷ. ɺ ʙʦʣʴʰʦʤ 

ʧʘʣʴʮʝ ʨʫʢʠ ʩʨʝʜʥʷʷ ʬʘʣʘʥʛʘ ʦʪʩʫʪʩʪʚʫʝʪ. ʌʘʣʘʥʛʠ 

ʧʘʣʴʮʝʚ ʦʪʥʦʩʷʪʩʷ ʢ ʤʝʣʢʠʤ ʪʨʫʙʯʘʪʳʤ ʢʦʩʪʷʤ ð 

ʧʦʣʳʝ ʚʥʫʪʨʠ. ʂʘʞʜʘʷ ʬʘʣʘʥʛʘ ʠʤʝʝʪ ʛʦʣʦʚʢʫ ʠ ʦʩ-

ʥʦʚʘʥʠʝ. ʉʨʝʜʥʷʷ ʥʘʠʙʦʣʝʝ ʪʦʥʢʘʷ ʯʘʩʪʴ ʢʦʩʪʠ ʥʦ-

ʩʠʪ ʥʘʟʚʘʥʠʝ ʪʝʣʦ ʬʘʣʘʥʛʠ. ʅʦʛʪʝʚʘʷ ʬʘʣʘʥʛʘ ʩʘʤʘʷ 

ʥʝʙʦʣʴʰʘʷ ʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʜʠʩʪʘʣʴʥʳʤ ʬʘʣʘʥʛʦ-

ʚʳʤ ʙʫʛʦʨʢʦʤ. 
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ʏʘʩʪʴ ʤʳʰʮ ʢʠʩʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʳʰʝʯ-

ʥʳʡ ʘʧʧʘʨʘʪ ʧʘʣʴʮʝʚ. ʉʘʤʠ ʧʘʣʴʮʳ ʤʳʰʮ ʧʨʘʢʪʠ-

ʯʝʩʢʠ ʥʝ ʠʤʝʶʪ. ʂ ʬʘʣʘʥʛʘʤ ʧʘʣʴʮʝʚ ʢʨʝʧʷʪʩʷ ʩʫ-

ʭʦʞʠʣʠʷ ʤʳʰʮ ʢʠʩʪʠ, ʦʪʚʝʯʘʶʱʠʝ ʟʘ ʧʦʜʚʠʞʥʦʩʪʴ 

ʧʘʣʴʮʝʚ. ʃʘʪʝʨʘʣʴʥʘʷ ʛʨʫʧʧʘ ʤʳʰʮ ʣʘʜʦʥʥʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʢʠʩʪʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʚʠʞʝʥʠʷ ʙʦʣʴʰʦʛʦ 

ʧʘʣʴʮʘ ð ʝʛʦ ʩʛʠʙʘʥʠʝ, ʦʪʚʝʜʝʥʠʝ, ʧʨʠʚʝʜʝʥʠʝ, 

ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʝʥʠʝ. ʄʝʜʠʘʣʴʥʘʷ ʛʨʫʧʧʘ ʦʪʚʝʯʘʝʪ 

ʟʘ ʜʚʠʞʝʥʠʷ ʤʠʟʠʥʮʘ. ɼʚʠʞʝʥʠʷ 2ï4 ʧʘʣʴʮʝʚ ʦʙʝʩ-

ʧʝʯʠʚʘʶʪʩʷ ʩʦʢʨʘʱʝʥʠʝʤ ʤʳʰʮ ʩʨʝʜʥʝʡ ʛʨʫʧʧʳ. 

ʉʫʭʦʞʠʣʠʷ ʤʳʰʮ ʩʛʠʙʘʪʝʣʝʡ ʢʨʝʧʷʪʩʷ ʢ ʧʨʦʢʩʠ-

ʤʘʣʴʥʳʤ ʬʘʣʘʥʛʘʤ ʧʘʣʴʮʝʚ. ʈʘʟʛʠʙʘʥʠʝ ʧʘʣʴʮʝʚ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʤʳʰʮ ʨʘʟʛʠʙʘʪʝʣʝʡ ʧʘʣʴ-

ʮʝʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʪʳʣʝ ʢʠʩʪʠ. ʀʭ ʜʣʠʥʥʳʝ ʩʫ-

ʭʦʞʠʣʠʷ ʢʨʝʧʷʪʩʷ ʢ ʜʠʩʪʘʣʴʥʳʤ ʠ ʩʨʝʜʥʠʤ ʬʘʣʘʥ-

ʛʘʤ ʧʘʣʴʮʝʚ. [4 c.4] 

ʂʦʩʪʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʦʙʲʝʜʠʥʷʶʪ ʩʫʩʪʘʚʳ, ʧʦʟ-

ʚʦʣʷʷ ʨʫʢʘʤ ʩʦʚʝʨʰʘʪʴ ʨʘʟʣʠʯʥʳʝ ʜʚʠʞʝʥʠʷ. ʃʫʯʝ-

ʟʘʧʷʩʪʥʳʡ ʩʫʩʪʘʚ ʩʘʤʳʡ ʩʣʦʞʥʳʡ. ʆʙʨʘʟʫʝʪʩʷ ʠʟ 

ʣʦʢʪʝʚʦʡ, ʣʫʯʝʟʘʧʷʩʪʥʦʡ ʠ ʯʘʩʪʠ ʢʦʩʪʝʡ ʟʘʧʷʩʪʴʷ. 

ɹʣʘʛʦʜʘʨʷ ʩʚʦʝʤʫ ʩʪʨʦʝʥʠʶ ʵʪʦʪ ʩʫʩʪʘʚ ʫʥʠʚʝʨʩʘ-

ʣʝʥ: ʩʦʚʝʨʰʘʪʴ ʜʚʠʞʝʥʠʷ ʚʦʟʤʦʞʥʦ ʚ ʣʶʙʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. 

ʉʚʷʟʢʠ ʠ ʩʫʭʦʞʠʣʠʷ ʩʦʩʪʦʷʪ ʠʟ ʩʦʝʜʠʥʠʪʝʣʴ-

ʥʦʡ ʪʢʘʥʠ ʠ ʩʣʫʞʘʪ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʯʘʩʪʝʡ ʩʢʝʣʝʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʦʥʠ ʦʛʨʘʥʠʯʠʚʘʶʪ ʯʨʝʟʤʝʨʥʳʡ 

ʦʙʲʝʤ ʜʚʠʞʝʥʠʡ ʚ ʩʫʩʪʘʚʝ. ʃʫʯʝʟʘʧʷʩʪʥʳʡ ʩʫʩʪʘʚ 

ʩʦʜʝʨʞʠʪ ʩʚʷʟʢʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʩʣʦʞʥʫʶ ʩʪʨʫʢ-

ʪʫʨʫ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ:  

¶ ʃʫʯʝʚʘʷ;  

¶ ʃʦʢʪʝʚʘʷ;  

¶ ʊʳʣʴʥʘʷ;  

¶ ʃʘʜʦʥʥʘʷ;  

¶ ʄʝʞʟʘʧʷʩʪʥʳʝ ʩʚʷʟʢʠ.  

ɺʘʞʥʫʶ ʨʦʣʴ ʚʳʧʦʣʥʷʝʪ ʩʚʷʟʢʘ ʧʦʜ ʥʘʟʚʘʥʠʝʤ 

ʫʜʝʨʞʠʚʘʪʝʣʴ ʩʛʠʙʘʪʝʣʝʡ. ʆʥʘ ʧʨʠʢʨʳʚʘʝʪ ʩʦʙʦʡ 

ʢʘʥʘʣ ʟʘʧʷʩʪʴʷ ʩ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʤʠ ʩʦʩʫʜʘʤʠ, ʥʝ-

ʨʚʘʤʠ. 

ʇʘʪʦʬʠʟʠʦʣʦʛʠʷ ʧʦʚʨʝʞʜʝʥʠʡ ʤʷʛʢʠʭ ʪʢʘʥʝʡ 

ʢʠʩʪʠ ʨʫʢ ʨʘʟʥʦʦʙʨʘʟʥʘ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʤʠ ʤʝʭʘ-

ʥʠʟʤʘʤʠ ʪʨʘʚʤ ʨʫʢʠ ʷʚʣʷʶʪʩʷ, ʥʘʧʨʠʤʝʨ, ʧʦʚʨʝ-

ʞʜʝʥʠʝ ʩʫʭʦʞʠʣʠʡ, ʫʰʠʙʳ, ʩʩʘʜʠʥʳ, ʨʘʟʨʳʚ ʩʚʷ-

ʟʦʢ, ʧʦʨʝʟʳ, ʠʥʬʝʢʮʠʦʥʥʳʝ ʦʩʣʦʞʥʝʥʠʷ, ʪʝʨʤʠʯʝ-

ʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʠ ʨʚʘʥʳʝ ʨʘʥʳ. ʇʦʤʠʤʦ ʢʦʞʠ ʠ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʪʢʘʥʝʡ, ʫʷʟʚʠʤʳ ʜʣʷ ʪʨʘʚʤ ʤʥʦʛʠʝ 

ʤʳʰʮʳ, ʩʚʷʟʢʠ ʠ ʩʫʭʦʞʠʣʠʷ ʨʫʢʠ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʥʝ-

ʨʚʳ ʩ ʢʨʦʚʝʥʦʩʥʳʤʠ ʩʦʩʫʜʘʤʠ, ʢʦʪʦʨʳʝ ʩʥʘʙʞʘʶʪ 

ʵʪʠ ʩʪʨʫʢʪʫʨʳ. ʇʦʚʨʝʞʜʝʥʠʝ ʵʪʠʭ ʩʪʨʫʢʪʫʨ ʤʦʞʝʪ 

ʩʦʟʜʘʪʴ ʧʦʩʪʦʷʥʥʳʡ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʠ / ʠʣʠ ʩʝʥ-

ʩʦʨʥʳʡ ʜʝʬʠʮʠʪ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʯʘʩʪʠʯʥʦʡ ʠʣʠ 

ʧʦʣʥʦʡ ʧʦʪʝʨʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʥʦʡ 

ʜʣʷ ʤʝʩʪʘ ʧʦʚʨʝʞʜʝʥʠʷ. [1, 2, 3 ʩ.4] 

ʉʣʫʯʘʶʪʩʷ ʪʨʘʚʤʳ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 

ʜʘʞʝ ʙʝʟ ʧʦʚʨʝʞʜʝʥʠʷ ʨʫʢʠ. ʂ ʥʠʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ 

ʯʘʩʪʫʶ ʧʘʪʦʣʦʛʠʶ ʪʨʘʚʤʳ ʥʝʨʚʘ. ʂ ʧʨʠʤʝʨʫ, ʜʦʩʪʘ-

ʪʦʯʥʦ ʫʩʥʫʪʴ ʥʘ ʨʫʢʝ ʚ ʥʝʧʨʘʚʠʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ, 

ʧʝʨʝʜʘʚʠʚ ʥʝʨʚʥʳʝ ʦʢʦʥʯʘʥʠʷ, ʯʪʦ ʚʧʦʩʣʝʜʩʪʚʠʠ 

ʧʨʠʚʦʜʠʪ ʢ ʪʨʘʚʤʘʪʠʟʘʮʠʠ ʥʝʨʚʘ. ʇʦʚʨʝʞʜʝʥʠʷ ʥʝ-

ʨʚʦʚ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 3 ʪʠʧʘ: 

¶ ʅʝʡʨʦʧʨʦʢʩʠʘʣʴʥʦʝ ʧʦʚʨʝʞʜʝʥʠʝ- ʫʪʨʘʪʘ 

ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʚʦʟʥʠʢʘʝʪ 

ʚʩʣʝʜʩʪʚʠʝ ʫʜʘʨʘ ʪʫʧʳʤ ʧʨʝʜʤʝʪʦʤ ʠʣʠ ʤʝʭʘʥʠʯʝ-

ʩʢʠʤ ʜʘʚʣʝʥʠʝʤ, ʥʦ ʦʩʪʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʧʦʚʨʝ-

ʞʜʝʥʥʳʤ. 

¶ ɸʢʩʦʥʦʪʤʝʟʠʩ ʦʧʠʩʳʚʘʝʪ ʯʘʩʪʠʯʥʦʝ ʧʦʚʨʝ-
ʞʜʝʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʘʢʩʦʥʘʣʴʥʦʝ ʷʜʨʦ ʥʝʨʚʘ ʧʦ-

ʚʨʝʞʜʝʥʦ, ʥʦ ʤʠʝʣʠʥʦʚʘʷ ʦʙʦʣʦʯʢʘ ʦʩʪʘʝʪʩʷ ʥʝʧʦ-

ʚʨʝʞʜʝʥʥʦʡ. ɺʦʟʥʠʢʘʝʪ ʢʘʢ ʧʨʘʚʠʣʦ ʧʦʩʣʝ ʟʘʢʨʳ-

ʪʳʭ ʧʝʨʝʣʦʤʦʚ. ʕʪʠ ʪʨʘʚʤʳ ʦʙʳʯʥʦ ʨʝʛʝʥʝʨʠʨʫʶʪ 

ʩʦ ʩʢʦʨʦʩʪʴʶ 1-3 ʤʤ ʚ ʜʝʥʴ. 

¶ ʅʝʡʨʦʪʤʝʟʠʩ - ʵʪʦ ʧʦʣʥʦʝ ʨʘʟʨʫʰʝʥʠʝ ʢʘʢ 

ʘʢʩʦʥʦʚ, ʪʘʢ ʠ ʤʠʝʣʠʥʦʚʦʡ ʦʙʦʣʦʯʢʠ. ʊʨʝʙʫʝʪʩʷ ʧʦ-

ʚʪʦʨʥʦʝ ʧʨʠʙʣʠʞʝʥʠʝ ʥʝʨʚʥʳʭ ʦʢʦʥʯʘʥʠʡ, ʯʪʦʙʳ 

ʧʨʦʠʟʦʰʣʦ ʟʘʞʠʚʣʝʥʠʝ. ɼʘʞʝ ʧʦʩʣʝ ʭʠʨʫʨʛʠʯʝ-

ʩʢʦʛʦ ʩʰʠʚʘʥʠʷ ʥʝ ʚʩʝʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʧʦʣʥʦʝ ʚʦʩ-

ʩʪʘʥʦʚʣʝʥʠʷ. 

ʄʳ ʚʳʷʩʥʠʣʠ, ʯʪʦ ʢʠʩʪʴ ʩʦʩʪʦʠʪ ʠʟ ʢʦʩʪʝʡ, 

ʤʳʰʮ, ʩʫʩʪʘʚʦʚ ʠ ʩʫʭʦʞʠʣʠʡ. ʉʫʱʝʩʪʚʫʶʪ ʥʝʡʨʦ-

ʧʨʦʢʩʠʘʣʴʥʳʝ, ʘʢʩʦʥʦʪʤʝʟʠʩʥʳʝ ʠ ʥʝʡʨʦʪʤʝʟʠʩʥʳʝ 

ʚʠʜʳ ʪʨʘʚʤ. ʉʘʤʦʡ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʡ ʧʨʠʯʠʥʦʡ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʨʘʚʤ ʷʚʣʷʝʪʩʷ ʪʨʫʜʦʚʘʷ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ ʠʣʠ ʟʘʥʷʪʠʷ ʩʧʦʨʪʦʤ. ʅʝʧʨʘʚʠʣʴʥʳʡ ʧʦʜʭʦʜ 

ʢ ʬʠʟʠʯʝʩʢʠʤ ʥʘʛʨʫʟʢʘʤ, ʥʘʨʫʰʝʥʠʝ ʪʝʭʥʠʢʠ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʥʝʦʩʪʦʨʦʞʥʦʩʪʴ ʚ 

ʙʳʪʫ, ʯʘʩʪʦ ʧʨʠʚʦʜʷʪ ʢ ʧʝʨʝʣʦʤʘʤ, ʫʰʠʙʘʤ, ʪʨʝʱʠ-

ʥʘʤ ʠʣʠ ʚʳʚʠʭʘʤ ʢʦʩʪʝʡ, ʠʣʠ ʩʫʩʪʘʚʦʚ. ʏʘʱʝ ʚʩʝʛʦ 

ʩʪʨʘʜʘʝʪ ʧʨʘʚʘʷ ʨʫʢʘ. ʇʦʜʦʙʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʤʦ-

ʛʫʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʩʣʦʞʥʝʥʠʡ ʠ 

ʨʘʟʚʠʪʠʷ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʧʨʠ-

ʚʦʜʷʪ ʢ ʠʥʚʘʣʠʜʥʦʩʪʠ ʠʣʠ ʚʨʝʤʝʥʥʦʤʫ ʦʪʩʫʪʩʪʚʠʶ 

ʥʝʢʦʪʦʨʳʭ ʬʫʥʢʮʠʡ.  
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ʂʦʨʳʪʴʢʦ ʀ.ʅ.,  

ʢʘʥʜʠʜʘʪ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʚʥʫʪʨʝʥʥʝʡ ʤʝʜʠʮʠʥʳ ˉ1 ʩ ʢʫʨʩʦʤ ʢʣʠʥʠʯʝʩʢʦʡ ʬʘʨʤʘʢʦʣʦʛʠʠ 

ʄʝʜʠʮʠʥʩʢʘʷ ʘʢʘʜʝʤʠʷ ʠʤʝʥʠ ʉ.ʀ.ɻʝʦʨʛʠʝʚʩʢʦʛʦ  

ʌɻɸʆʋ ɺʆ çʂʨʳʤʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʀ. ɺʝʨʥʘʜʩʢʦʛʦè 

ɼʨʘʥʝʥʢʦ ʅ.ʖ.,  

ʢʘʥʜʠʜʘʪ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ,  

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʚʥʫʪʨʝʥʥʝʡ ʤʝʜʠʮʠʥʳ ˉ1 ʩ ʢʫʨʩʦʤ ʢʣʠʥʠʯʝʩʢʦʡ ʬʘʨʤʘʢʦʣʦʛʠʠ 

ʄʝʜʠʮʠʥʩʢʘʷ ʘʢʘʜʝʤʠʷ ʠʤʝʥʠ ʉ.ʀ.ɻʝʦʨʛʠʝʚʩʢʦʛʦ  

ʌɻɸʆʋ ɺʆ çʂʨʳʤʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʀ. ɺʝʨʥʘʜʩʢʦʛʦè 

ʄʠʨʦʰʥʠʯʝʥʢʦ ɽ.ʇ.  

ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʚʥʫʪʨʝʥʥʝʡ ʤʝʜʠʮʠʥʳ ˉ1 ʩ ʢʫʨʩʦʤ ʢʣʠʥʠʯʝʩʢʦʡ ʬʘʨʤʘʢʦʣʦʛʠʠ 

ʄʝʜʠʮʠʥʩʢʘʷ ʘʢʘʜʝʤʠʷ ʠʤʝʥʠ ʉ.ʀ. ɻʝʦʨʛʠʝʚʩʢʦʛʦ  

ʌɻɸʆʋ ɺʆ çʂʨʳʤʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʀ.ɺʝʨʥʘʜʩʢʦʛʦè  

ʂʦʨʥʠʝʥʢʦ ʅ.ɺ.  

ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʚʥʫʪʨʝʥʥʝʡ ʤʝʜʠʮʠʥʳ ˉ1 ʩ ʢʫʨʩʦʤ ʢʣʠʥʠʯʝʩʢʦʡ ʬʘʨʤʘʢʦʣʦʛʠʠ 

ʄʝʜʠʮʠʥʩʢʘʷ ʘʢʘʜʝʤʠʷ ʠʤʝʥʠ ʉ.ʀ.ɻʝʦʨʛʠʝʚʩʢʦʛʦ  

ʌɻɸʆʋ ɺʆçʂʨʳʤʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʀ. ɺʝʨʥʘʜʩʢʦʛʦè 

ɽʥʶʪʠʥʘ ɺ.ʈ 

ʩʪʫʜʝʥʪʢʘ 6 ʢʫʨʩʘ 1 ʤʝʜʠʮʠʥʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

ʄʝʜʠʮʠʥʩʢʘʷ ʘʢʘʜʝʤʠʷ ʠʤʝʥʠ ʉ.ʀ.ɻʝʦʨʛʠʝʚʩʢʦʛʦ  

ʌɻɸʆʋ ɺʆ çʂʨʳʤʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʀ.ɺʝʨʥʘʜʩʢʦʛʦè 
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RHYTHM AND CONDUCTIVITY DISORDERS IN PATIENTS OF OLDER AGE GROUPS UNDER 

DATA OF HOLTER MONITORING ELECTROCARDIOGRAPHY  

 

ɸʥʥʦʪʘʮʠʷ. 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʚʳʷʚʣʝʥʠʶ ʠ ʦʧʨʝʜʝʣʝʥʠʶ ʯʘʩʪʦʪʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʝʭʦʜʷʱʠʭ ʥʘʨʫʰʝʥʠʡ ʨʠʪʤʘ 

ʠ ʧʨʦʚʦʜʠʤʦʩʪʠ ʧʦ ʜʘʥʥʳʤ ʍʦʣʪʝʨʦʚʩʢʦʛʦ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʤʤʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩʪʘʨ-

ʰʠʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ (ʦʪ 60 ʜʦ 75 ʣʝʪ ʠ ʦʪ 75 ʣʝʪ ʜʦ 90 ʣʝʪ) ʩ ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʴʶ ʩʝʨʜʮʘ. ɼʦʢʘʟʘʥʘ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʠʥʘʤʠʢʝ ʚʩʝʤ ʧʘʮʠʝʥʪʘʤ ʧʦʩʣʝ 60 ʣʝʪ ʩ ʮʝʣʴʶ ʙʦ-

ʣʝʝ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʣʝʯʝʥʠʷ, ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ. 
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Abstract. 

The article focuses on detection and determination of the intermittent rhythm and conduction disturbance 

according to Holter electrocardiography monitoring in patients of older age groups (1-st - from 60 to 75 years 

and 2-nd - from 75 to 90 years) with coronary artery disease. The proven expediency of heart rhythm and conduc-

tion analyses is based on the life expectancy and quality improvement in these groups of patients. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʀʰʝʤʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʩʝʨʜʮʘ, ʥʘʨʫʰʝʥʠʷ ʨʠʪʤʘ ʠ ʧʨʦʚʦʜʠʤʦʩʪʠ, ʍʦʣʪʝʨʦʚʩʢʦʝ ʤʦ-

ʥʠʪʦʨʠʨʦʚʘʥʠʝ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʤʤʳ, ʩʪʘʨʰʠʝ ʚʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʳ. 

Keyword. Coronary artery disease, rhythm and conduction, Holter electrocardiography monitoring, older 

age groups. 

 

ʅʘʨʫʰʝʥʠʷ ʨʠʪʤʘ ʠ ʧʨʦʚʦʜʠʤʦʩʪʠ ʷʚʣʷʶʪʩʷ 

ʯʘʩʪʦʡ ʧʨʠʯʠʥʦʡ ʩʥʠʞʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʫ ʣʶʜʝʡ 

ʩʪʘʨʰʠʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ [6]. ɸʨʠʪʤʠʠ ʤʦʛʫʪ 

ʙʳʪʴ ʧʨʝʭʦʜʷʱʠʤʠ ʠ ʥʝ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʧʨʠ 

ʦʙʳʯʥʦʤ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

[7,9]. ɺ ʩʚʷʟʠ ʩ ʯʝʤ, ʥʘʩ ʟʘʠʥʪʝʨʝʩʦʚʘʣʦ ʦʧʨʝʜʝʣʝ-

ʥʠʝ ʯʘʩʪʦʪʳ ʠ ʩʪʨʫʢʪʫʨʳ ʥʘʨʫʰʝʥʠʡ ʨʠʪʤʘ ʠ ʧʨʦ-

ʚʦʜʠʤʦʩʪʠ ʫ ʧʘʮʠʝʥʪʦʚ ʧʦʞʠʣʦʛʦ ʠ ʩʪʘʨʯʝʩʢʦʛʦ 

ʚʦʟʨʘʩʪʘ ʩ ʧʦʤʦʱʴʶ ʩʫʪʦʯʥʦʛʦ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʷ 

ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʤʤʳ (ʕʂɻ) ʧʨʠ ʫʩʣʦʚʠʠ ʦʪʩʫʪ-

ʩʪʚʠʷ ʜʘʥʥʳʭ ʥʘʨʫʰʝʥʠʡ ʥʘ ʩʪʘʥʜʘʨʪʥʦʡ ʕʂɻ. 

 ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ. ʆʙʩʣʝʜʦʚʘʥʦ 284 ʧʘʮʠ-

ʝʥʪʘ, ʥʘʭʦʜʠʚʰʠʭʩʷ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʤ ʣʝʯʝʥʠʠ ʚ 

ɻɹʋɿ ʈʂ çʂʨʳʤʩʢʠʡ ʨʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʛʦʩʧʠʪʘʣʴ 

ʜʣʷ ʚʝʪʝʨʘʥʦʚ ʚʦʡʥè (ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ï 76,2Ñ4.4 

ʛʦʜʘ) ʩ ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ ʠʰʝʤʠʯʝʩʢʦʡ ʙʦ-

ʣʝʟʥʠ ʩʝʨʜʮʘ (ʀɹʉ), ʠʟ ʥʠʭ 125(44%) ʤʫʞʯʠʥ ʠ 159 

(66%) ʞʝʥʱʠʥ. ʇʘʮʠʝʥʪʦʚ ʨʘʟʜʝʣʠʣʠ ʥʘ 2 ʛʨʫʧʧʳ: 

1 ʛʨʫʧʧʘ (78 ʯʝʣʦʚʝʢ) ï ʧʘʮʠʝʥʪʳ ʧʦʞʠʣʦʛʦ ʚʦʟ-

ʨʘʩʪʘ (ʦʪ 60 ʜʦ 75 ʣʝʪ), 2 ʛʨʫʧʧʘ (206 ʯʝʣʦʚʝʢ) ï ʧʘ-

ʮʠʝʥʪʳ ʩʪʘʨʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ (ʦʪ 75 ʜʦ 90 ʣʝʪ). ʋ 

ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʙʳʣ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʘʪʝʨʦʩʢʣʝʨʦ-

ʪʠʯʝʩʢʠʡ ʢʘʨʜʠʦʩʢʣʝʨʦʟ, ʫ 92 ʙʦʣʴʥʳʭ (32%) ï ʩʪʝ-

ʥʦʢʘʨʜʠʷ ʥʘʧʨʷʞʝʥʠʷ II, III ʠ IV ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʢʣʘʩʩʘ. ʇʦʩʪʠʥʬʘʨʢʪʥʳʡ ʢʘʨʜʠʦʩʢʣʝʨʦʟ ʙʳʣ ʚ 

ʘʥʘʤʥʝʟʝ ʫ 31(11%) ʙʦʣʴʥʦʛʦ. ʇʨʠʟʥʘʢʠ ʭʨʦʥʠʯʝ-

ʩʢʦʡ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ (I, II-ɸ, II-ɹ ʩʪʘ-

ʜʠʠ) ʦʧʨʝʜʝʣʷʣʠ ʫ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ, ʚʢʣʶʯʝʥʥʳʭ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʝ. ɺ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʠ ʬʦʥʦʚʦʡ ʧʘʪʦʣʦ-

ʛʠʠ (ʪʘʙʣʠʮʘ 1) ʧʨʝʦʙʣʘʜʘʣʘ ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨ-

ʪʝʥʟʠʷ (90,8 %) ʠ ʜʠʩʮʠʨʢʫʣʷʪʦʨʥʘʷ ʵʥʮʝʬʘʣʦʧʘʪʠʷ 

(40,8 %). ɼʦʚʦʣʴʥʦ ʯʘʩʪʦ ʥʘʙʣʶʜʘʣʦʩʴ ʦʞʠʨʝʥʠʝ, 

ʧʘʪʦʣʦʛʠʷ ʧʦʯʝʢ ʠ ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 

(38%,33,1%,30,6%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʆʙʝ ʛʨʫʧʧʳ 

ʙʳʣʠ ʩʦʧʦʩʪʘʚʠʤʳ ʧʦ ʚʳʰʝ ʫʧʦʤʷʥʫʪʦʡ ʧʘʪʦʣʦʛʠʠ 

(ʪʘʙʣʠʮʘ 1). ʇʘʮʠʝʥʪʳ ʧʦʣʫʯʘʣʠ ʣʝʯʝʥʠʝ ʩʦʛʣʘʩʥʦ 

ʩʪʘʥʜʘʨʪʘʤ: ʠʥʛʠʙʠʪʦʨʳ ʘʥʛʠʦʪʝʥʟʠʥʧʨʝʚʨʘʱʘʶ-

ʱʝʛʦ ʬʝʨʤʝʥʪʘ (ʣʠʙʦ ʙʣʦʢʘʪʦʨʳ ʨʝʮʝʧʪʦʨʦʚ ʘʥʛʠʦ-

ʪʝʥʟʠʥʘ), ʙʝʪʘ-ʘʜʨʝʥʦʙʣʦʢʘʪʦʨʳ (ʠʣʠ ʘʥʪʘʛʦʥʠʩʪʳ 

ʢʘʣʴʮʠʷ), ʘʥʪʠʘʛʨʝʛʘʥʪʳ (ʘʥʪʠʢʦʘʛʫʣʷʥʪʳ), ʩʪʘ-

ʪʠʥʳ, ʜʠʫʨʝʪʠʢʠ. 

ʊʘʙʣʠʮʘ 1. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʧʘʪʦʣʦʛʠʠ ʫ ʧʘʮʠʝʥʪʦʚ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ. 

 1 ʛʨʫʧʧʘ 

(78 ʯʝʣʦʚʝʢ) 

2 ʛʨʫʧʧʘ 

(206 ʯʝʣʦʚʝʢ) 

ɺʉɽɻʆ 

(284 ʯʝʣʦʚʝʢʘ) 
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ɸʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ 68 88,1 193 93,7 258 90,8 

ɼʠʩʮʠʨʢʫʣʷʪʦʨʥʘʷ ʵʥʮʝʬʘʣʦʧʘʪʠʷ 26 33,3 95 46.1 116 40,8 

ʆʞʠʨʝʥʠʝ 28 35,9 80 38.8 108 38,0 

ʇʘʪʦʣʦʛʠʷ ʧʦʯʝʢ 23 29,4 71 34,5 94 33,1 

ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 25 32,0 62 30,1 87 30,6 

ʇʘʪʦʣʦʛʠʷ ɾʂʊ 16 20,5 49 23,8 62 21,8 

ʍʨʦʥʠʯʝʩʢʠʝ ʙʨʦʥʭʦʦʙʩʪʨʫʢʪʠʚʥʳʝ ʙʦʣʝʟʥʠ 11 14,1 25 12,1 38 13,4 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʢʣʶʯʘʣʠ ʧʘʮʠʝʥʪʦʚ ʙʝʟ ʥʘʨʫ-

ʰʝʥʠʡ ʨʠʪʤʘ ʠ ʧʨʦʚʦʜʠʤʦʩʪʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʪʘʥ-

ʜʘʨʪʥʦʡ ʕʂɻ. ʀʩʢʣʶʯʝʥʠʝ ʩʜʝʣʘʣʠ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ 

ʧʦʩʪʦʷʥʥʦʡ ʬʦʨʤʦʡ ʬʠʙʨʠʣʣʷʮʠʠ ʧʨʝʜʩʝʨʜʠʡ. ʀʤ 

ʪʦʞʝ ʧʨʦʚʦʜʠʣʠ ʍʄ ʕʂɻ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʢʦʤ-

ʙʠʥʠʨʦʚʘʥʥʳʭ ʥʘʨʫʰʝʥʠʡ ʨʠʪʤʘ ʠ ʧʨʦʚʦʜʠʤʦʩʪʠ. 

ɾʘʣʦʙʳ ʙʦʣʴʥʳʭ ʥʘ ʵʧʠʟʦʜʳ ʛʦʣʦʚʦʢʨʫʞʝʥʠʷ, ʩʣʘ-

ʙʦʩʪʠ, ʧʨʠʩʪʫʧʳ ʦʜʳʰʢʠ, ʩʝʨʜʮʝʙʠʝʥʠʷ, ʧʝʨʝʙʦʝʚ 

ʚ ʨʘʙʦʪʝ ʩʝʨʜʮʘ ʩʯʠʪʘʣʠ ʚʦʟʤʦʞʥʳʤ ʵʢʚʠʚʘʣʝʥʪʦʤ 

ʥʘʨʫʰʝʥʠʡ ʨʠʪʤʘ ʠ ʧʨʦʚʦʜʠʤʦʩʪʠ [1,2]. ɺʩʝʤ ʙʦʣʴ-

ʥʳʤ ʧʨʦʚʦʜʠʣʦʩʴ ʩʪʘʥʜʘʨʪʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ, ʚʢʣʶ-

ʯʘʷ ʕʂɻ ʠ ʍʦʣʪʝʨʦʚʩʢʦʝ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʝ ʕʂɻ 

(ʍʄ ʕʂɻ) ʥʘ ʘʧʧʘʨʘʪʝ çʂʘʨʜʠʦʪʝʭʥʠʢʘ ï 4000è 

(ʀʥʢʘʨʪ). ʆʮʝʥʠʚʘʣʠ ʥʘʣʠʯʠʝ ʵʢʩʪʨʘʩʠʩʪʦʣ, ʧʘʨʦʢ-

ʩʠʟʤʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ ʨʠʪʤʘ, ʵʧʠʟʦʜʳ ʪʘʭʠʢʘʨʜʠʠ 

(ʙʦʣʝʝ 100 ʫʜʘʨʦʚ ʚ ʤʠʥʫʪʫ) ʠ ʙʨʘʜʠʢʘʨʜʠʠ (ʤʝʥʝʝ 

50 ʫʜʘʨʦʚ ʚ ʤʠʥʫʪʫ), ʘʪʨʠʦʚʝʥʪʨʠʢʫʣʷʨʥʦʡ ʠ ʚʥʫʪ-

ʨʠʞʝʣʫʜʦʯʢʦʚʦʡ ʙʣʦʢʘʜ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘ-

ʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʧʨʠ ʧʦ-

ʤʦʱʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ Statistika 6,0 

(StatSoft), Microsoft Excel, MedStat. ʇʦʣʫʯʝʥʥʳʝ ʚʘ-

ʨʠʘʮʠʦʥʥʳʝ ʨʷʜʳ ʧʨʦʚʝʨʷʣʠʩʴ ʥʘ ʥʦʨʤʘʣʴʥʦʩʪʴ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʩʨʝʜʥʠʭ ʜʚʫʭ ʥʝʟʘ-

ʚʠʩʠʤʳʭ ʚʳʙʦʨʦʢ ʠʩʧʦʣʴʟʦʚʘʣʩʷ t - ʢʨʠʪʝʨʠʡ ʉʪʴ-

ʶʜʝʥʪʘ. 
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɸʥʘʣʠʟ ʚʩʝʭ ʧʨʦ-

ʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʪʘʙʣʠʮʘ 2) ʧʦʢʘʟʘʣ, ʯʪʦ ʫ 

284 ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦ-

ʚʘʥʦ 937 ʵʧʠʟʦʜʦʚ ʥʘʨʫʰʝʥʠʡ ʨʠʪʤʘ ʠ ʧʨʦʚʦʜʠʤʦ-

ʩʪʠ, ʪ.ʝ. ʯʘʩʪʦ ʫ ʙʦʣʴʥʳʭ ʦʧʨʝʜʝʣʷʣʠ ʩʦʯʝʪʘʥʥʳʝ 

ʥʘʨʫʰʝʥʠʷ. ʀʟ ʥʘʨʫʰʝʥʠʡ ʚʦʟʙʫʜʠʤʦʩʪʠ ʯʘʱʝ 

ʚʩʝʛʦ ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʞʝʣʫʜʦʯʢʦʚʘʷ ʵʢʩʪʨʘʩʠʩʪʦ-

ʣʠʷ (99,3%). ʇʨʠʯʝʤ ʥʘ 3 ʠ 4 ʢʣʘʩʩ ʧʦ ʃʘʫʥʫ ʧʨʠʭʦ-

ʜʠʣʦʩʴ 76,6% ʩʣʫʯʘʝʚ (ʨʠʩ. 1). ʏʘʩʪʘʷ ʨʝʛʠʩʪʨʘʮʠʷ 

ʞʝʣʫʜʦʯʢʦʚʳʭ ʥʘʨʫʰʝʥʠʡ ʨʠʪʤʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʀɹʉ ʩʪʘʨʰʠʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʧʦʜʪʚʝʨʞʜʝʥʘ ʠ ʚ 

ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [6]. ɼʦʢʘʟʘʥʦ, 

ʯʪʦ ʵʪʠ ʥʘʨʫʰʝʥʠʷ ʨʠʪʤʘ, ʚʳʷʚʣʷʝʤʳʝ ʧʨʠ ʍʦʣʪʝ-

ʨʦʚʩʢʦʤ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʠ, ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʠʢʪʦ-

ʨʦʤ ʢʦʨʦʥʘʨʥʳʭ ʩʦʙʳʪʠʡ ʠ ʚʥʝʟʘʧʥʦʡ ʩʤʝʨʪʠ [4,5]. 

ʅʘʜʞʝʣʫʜʦʯʢʦʚʫʶ ʵʢʩʪʨʘʩʠʩʪʦʣʠʶ ʚʳʷʚʣʷʣʠ ʚ 2 

ʨʘʟʘ ʨʝʞʝ (112 ʯʝʣʦʚʝʢ ï 39,4%). ʇʘʨʦʢʩʠʟʤʘʣʴʥʳʝ 

ʥʘʨʫʰʝʥʠʷ ʨʠʪʤʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʫ 122 ʧʘʮʠʝʥ-

ʪʦʚ (42,9%). ɺ ʩʪʨʫʢʪʫʨʝ ʥʝʩʪʦʡʢʦʡ ʧʘʨʦʢʩʠʟʤʘʣʴ-

ʥʦʡ ʪʘʭʠʢʘʨʜʠʠ (ʪʘʙʣʠʮʘ 3) ʧʨʝʦʙʣʘʜʘʣʠ ʩʫʧʨʘʚʝʥ-

ʪʨʠʢʫʣʷʨʥʳʝ ʧʘʨʦʢʩʠʟʤʳ (54,9%) ʥʘʜ ʞʝʣʫʜʦʯʢʦ-

ʚʳʤʠ (45,1%), ʦʜʥʘʢʦ ʨʘʟʥʠʮʘ ʙʳʣʘ ʥʝʜʦʩʪʦʚʝʨʥʦʡ 

(ʨ>0,05). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʘʢʪʠʯʝʩʢʠ ʫ ʚʩʝʭ ʧʘʮʠ-

ʝʥʪʦʚ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʞʝʣʫʜʦʯʢʦʚʳʝ ʥʘʨʫʰʝʥʠʷ 

ʨʠʪʤʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʨʦʛʥʦʩʪʠ-

ʯʝʩʢʠʤ ʧʨʠʟʥʘʢʦʤ. ʋ ʧʦʣʦʚʠʥʳ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʘ-

ʮʠʝʥʪʦʚ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʵʧʠʟʦʜʳ ʩʠʥʫʩʦʚʦʡ ʙʨʘ-

ʜʠʢʘʨʜʠʠ (147 ʯʝʣʦʚʝʢ - 51,8%), ʘ ʩʠʥʫʩʦʚʦʡ ʪʘʭʠ-

ʢʘʨʜʠʠ ï ʥʝʩʢʦʣʴʢʦ ʨʝʞʝ (116 ʯʝʣʦʚʝʢ - 40,8%). 

ʇʨʠʯʝʤ, ʯʘʩʪʦ (ʚ 36% ʠʩʩʣʝʜʦʚʘʥʠʡ) ʵʧʠʟʦʜʳ ʪʘʭʠ-

ʢʘʨʜʠʠ ʠ ʙʨʘʜʠʢʘʨʜʠʠ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʫ ʦʜʥʦ ʠ 

ʪʦʛʦ ʞʝ ʙʦʣʴʥʦʛʦ. ʋ 29,6% ʧʘʮʠʝʥʪʦʚ ʠʟ ʦʙʱʝʡ ʢʦ-

ʛʦʨʪʳ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ 

ʬʠʙʨʠʣʣʷʮʠʶ ʧʨʝʜʩʝʨʜʠʡ. ʇʨʠʯʝʤ, ʠʟ 284 ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ, ʚ 69 (24,3%) ʦʧʨʝʜʝʣʷʣʠ ʧʦʩʪʦʷʥʥʫʶ ʬʦʨʤʫ 

ʌʇ, ʘ ʚ 15 (5%) ï ʧʘʨʦʢʩʠʟʤʳ ʌʇ, ʪ.ʝ. ʜʦʩʪʦʚʝʨʥʦ 

ʨʝʞʝ (ʨ <0,02). ɺʩʝʛʦ ʚʳʷʚʣʝʥʦ 74 (26,1%) ʵʧʠʟʦʜʘ 

ʥʘʨʫʰʝʥʠʷ ʧʨʦʚʦʜʠʤʦʩʪʠ, ʠʟ ʥʠʭ ʘʪʨʠʦʚʝʥʪʨʠʢʫ-

ʣʷʨʥʳʝ ʙʣʦʢʘʜʳ (I, II , III  ʩʪʝʧʝʥʠ) ï 53 (71,6%), ʠ 

ʚʥʫʪʨʠʞʝʣʫʜʦʯʢʦʚʳʝ ʙʣʦʢʘʜʳ ï 21(28,4%), ʪ.ʝ. ʚ 

2,5 ʨʘʟʘ ʯʘʱʝ ʚʳʷʚʣʷʣʠ ʘʪʨʠʦʚʝʥʪʨʠʢʫʣʷʨʥʳʝ ʙʣʦ-

ʢʘʜʳ.  

ʊʘʙʣʠʮʘ 2. 

ʉʪʨʫʢʪʫʨʘ, ʚʳʷʚʣʝʥʥʳʭ ʥʘʨʫʰʝʥʠʡ ʨʠʪʤʘ ʠ ʧʨʦʚʦʜʠʤʦʩʪʠ ʫ ʧʘʮʠʝʥʪʦʚ ʦʪ 60 ʜʦ 90 ʣʝʪ  

(284 ʠʩʩʣʝʜʦʚʘʥʠʷ). 

ɺʠʜʳ ʥʘʨʫʰʝʥʠʡ ʨʠʪʤʘ ʠ ʧʨʦʚʦʜʠʤʦʩʪʠ ʂʦʣ-ʚʦ ʯʝʣʦʚʝʢ N % 

ʕʧʠʟʦʜʳ ʩʠʥʫʩʦʚʦʡ ʪʘʭʠʢʘʨʜʠʠ 116 40,8 

ʕʧʠʟʦʜʳ ʩʠʥʫʩʦʚʦʡ ʙʨʘʜʠʢʘʨʜʠʠ 147 51,8 

ʕʢʩʪʨʘʩʠʩʪʦʣʠʷ ʩʫʧʨʘʚʝʥʪʨʠʢʫʣʷʨʥʘʷ 112 39.4 

ʕʢʩʪʨʘʩʠʩʪʦʣʠʷ ʞʝʣʫʜʦʯʢʦʚʘʷ 282 99,3 

ʇʘʨʦʢʩʠʟʤʘʣʴʥʘʷ ʪʘʭʠʢʘʨʜʠʷ  122 42,9 

ʌʠʙʨʠʣʣʷʮʠʷ ʧʨʝʜʩʝʨʜʠʡ 84 29,6 

ɸʪʨʠʦʚʝʥʪʨʠʢʫʣʷʨʥʘʷ ʙʣʦʢʘʜʘ 53 18,7 

ɹʣʦʢʘʜʘ ʥʦʞʝʢ ʧʫʯʢʘ ɻʠʩʘ 21 7,4 

ɺʩʝʛʦ 937 329,9 

 

 
 

ɼʘʣʝʝ ʧʨʦʚʝʣʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʥʘʨʫʰʝ-

ʥʠʡ ʨʠʪʤʘ ʠ ʧʨʦʚʦʜʠʤʦʩʪʠ ʫ ʧʘʮʠʝʥʪʦʚ 1 ʠ 2 

ʛʨʫʧʧʳ (ʪʘʙʣʠʮʘ 3,4). ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝ-

ʜʝʥʥʦʛʦ ʍʄ ʕʂɻ ʧʦʢʘʟʘʣ, ʯʪʦ ʞʝʣʫʜʦʯʢʦʚʘʷ ʵʢʩ-

ʪʨʘʩʠʩʪʦʣʠʷ ʫ ʧʘʮʠʝʥʪʦʚ 2 ʛʨʫʧʧʳ ʙʳʣʘ ʟʘʨʝʛʠ-

ʩʪʨʠʨʦʚʘʥʘ ʚ 100% ʩʣʫʯʘʝʚ, ʘ ʫ ʧʘʮʠʝʥʪʦʚ 1 ʛʨʫʧʧʳ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ - ʚ 97,4% (ʨ >0,05). ʇʨʠʯʝʤ 

ʧʨʝʦʙʣʘʜʘʣʘ ʵʢʩʪʨʘʩʠʩʪʦʣʠʷ ʚʳʩʦʢʠʭ ʛʨʘʜʘʮʠʡ ʧʦ 

ʃʘʫʥʫ (3,4 ʢʣʘʩʩ). ʋ ʧʘʮʠʝʥʪʦʚ 1 ʛʨʫʧʧʳ ʥʘ ʥʠʭ 

ʧʨʠʭʦʜʠʣʦʩʴ 68,4%, ʘ ʫ 2 ʛʨʫʧʧʳ ï 73,8%. ʋ ʧʘʮʠ-

ʝʥʪʦʚ 1 ʛʨʫʧʧʳ ʯʘʱʝ, ʯʝʤ ʚʦ 2 ʛʨʫʧʧʝ ʨʝʛʠʩʪʨʠʨʦ-

ʚʘʣʠ ʵʧʠʟʦʜʳ ʩʠʥʫʩʦʚʦʡ ʪʘʭʠʢʘʨʜʠʠ, ʭʦʪʷ ʜʦʩʪʦ-

ʚʝʨʥʦʡ ʨʘʟʥʠʮʳ ʥʝ ʧʦʣʫʯʝʥʦ (ʨ >0,05). ʅʝʩʪʦʡʢʫʶ 

ʧʘʨʦʢʩʠʟʤʘʣʴʥʫʶ ʪʘʭʠʢʘʨʜʠʶ ʚʳʷʚʣʷʣʠ ʧʨʠ ʩʫʪʦʯ-

ʥʦʤ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʠ ʕʂɻ ʥʝʩʢʦʣʴʢʦ ʯʘʱʝ ʫ ʙʦʣʴ-

1 ʢʣʘʩʩ 

4,2% 2 ʢʣʘʩʩ 

15,2%

3 ʢʣʘʩʩ

39,4%

4 ʢʣʘʩʩ 

37,2%

5 ʢʣʘʩʩ 

8,2%

ʈʠʩʫʥʦʢ 1 ɾʝʣʫʜʦʯʢʦʚʘʷ ʵʢʩʪʨʘʩʠʩʪʦʣʠʷ 

ʢʣʘʩʩʳ ʧʦ ʃʘʫʥʫ (n-284 ʧʘʮʠʝʥʪʘ)
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ʥʳʭ ʩʪʘʨʰʝ 75 ʣʝʪ (ʥʘ 9,7%, ʨ>0,05). ɸ ʯʘʩʪʦʪʘ ʚʦʟ-

ʥʠʢʥʦʚʝʥʠʷ ʥʘʜʞʝʣʫʜʦʯʢʦʚʦʡ ʠ ʞʝʣʫʜʦʯʢʦʚʦʡ 

ʬʦʨʤ (ʪʘʙʣʠʮʘ 3) ʫ ʧʘʮʠʝʥʪʦʚ 1 ʠ 2 ʛʨʫʧʧ ʙʳʣʘ ʧʨʠ-

ʙʣʠʟʠʪʝʣʴʥʦ ʦʜʠʥʘʢʦʚʦʡ. ʋ ʧʘʮʠʝʥʪʦʚ 2 ʛʨʫʧʧʳ 

ʧʨʝʦʙʣʘʜʘʣʠ ʥʘʜʞʝʣʫʜʦʯʢʦʚʳʝ ʧʘʨʦʢʩʠʟʤʳ ʚ ʩʨʘʚ-

ʥʝʥʠʠ ʩ ʞʝʣʫʜʦʯʢʦʚʳʤʠ (56.4%, 43,6% ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, ʨ <0,02). ʇʦʩʪʦʷʥʥʫʶ ʬʦʨʤʫ ʌʇ ʚ ʦʙʝʠʭ 

ʛʨʫʧʧʘʭ ʧʘʮʠʝʥʪʦʚ ʚʳʷʚʣʷʣʠ ʜʦʩʪʦʚʝʨʥʦ ʯʘʱʝ. ʂʦ-

ʨʦʪʢʠʝ ʧʘʨʦʢʩʠʟʤʳ ʌʇ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʚ 1 ʛʨʫʧʧʝ 

ʯʘʱʝ, ʯʝʤ ʚʦ 2 ʛʨʫʧʧʝ (21,7%, 16,4%, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ), ʘ ʧʦʩʪʦʷʥʥʫʶ ʬʦʨʤʫ ʌʇ ï ʚʦ 2 ʛʨʫʧʧʝ - 

83,6%, ʚ ʧʝʨʚʦʡ - 78,3%, ʥʦ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʛʨʫʧ-

ʧʘʤʠ ʙʳʣʘ ʥʝʜʦʩʪʦʚʝʨʥʦʡ. ʉʠʥʫʩʦʚʫʶ ʙʨʘʜʠʢʘʨ-

ʜʠʶ (ʤʝʥʝʝ 50 ʫʜʘʨʦʚ ʚ ʤʠʥʫʪʫ) ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʫ 

ʧʦʣʦʚʠʥʳ ʧʘʮʠʝʥʪʦʚ (51,8%), ʧʨʠʯʝʤ, ʫ ʧʘʮʠʝʥʪʦʚ 

2 ʛʨʫʧʧʳ ʚ 56,3% ʥʘʙʣʶʜʝʥʠʡ, ʘ 1 ʛʨʫʧʧʳ ʚ 39,7% 

(ʨ<0,001). ɺʩʝʭ ʧʘʮʠʝʥʪʦʚ ʩ ʙʨʘʜʠʢʘʨʜʠʝʡ ʨʘʟʜʝ-

ʣʠʣʠ ʥʘ ʧʦʜʛʨʫʧʧʳ: ʩ ʏʉʉ >40 ʠ <50 ʫʜʘʨʦʚ ʚ ʤʠ-

ʥʫʪʫ, ʘ ʪʘʢʞʝ ʩ ʏʉʉ <40 ʫʜʘʨʦʚ ʚ ʤʠʥʫʪʫ. ʆʪʥʦʩʠ-

ʪʝʣʴʥʦ ʚʩʝʭ ʩʣʫʯʘʝʚ ʩʠʥʫʩʦʚʦʡ ʙʨʘʜʠʢʘʨʜʠʠ, ʧʘʮʠ-

ʝʥʪʦʚ ʩ ʏʉʉ >40 ʠ <50 ʫʜʘʨʦʚ ʚ ʤʠʥʫʪʫ ʙʳʣʦ 

ʙʦʣʴʰʝ (61,2%, ʨ<0,02). ɼʦʩʪʦʚʝʨʥʦ ʯʘʱʝ ʨʝʛʠ-

ʩʪʨʠʨʦʚʘʣʠ ʙʨʘʜʠʢʘʨʜʠʶ >40 ʠ <50 ʫʜʘʨʦʚ ʚ ʤʠ-

ʥʫʪʫ ʫ ʙʦʣʴʥʳʭ 1 ʛʨʫʧʧʳ (83,9%, ʨ<0,001), ʚ ʩʨʘʚ-

ʥʝʥʠʠ ʩ ʙʦʣʴʥʳʤʠ 2 ʛʨʫʧʧʳ (55,2%). ɺ ʪʦʞʝ ʚʨʝʤʷ 

ʫ ʧʘʮʠʝʥʪʦʚ 2 ʛʨʫʧʧʳ, ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʘʮʠʝʥʪʘʤ 

1 ʛʨʫʧʧʳ, ʯʘʩʪʦʪʘ ʚʳʷʚʣʝʥʠʷ ʙʨʘʜʠʢʘʨʜʠʠ <40 ʫʜʘ-

ʨʦʚ ʚ ʤʠʥʫʪʫ ʙʳʣʘ ʜʦʩʪʦʚʝʨʥʦ (ʨ<0,001) ʚʳʰʝ 

(44,8% ʠ 16,1%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʆʙʱʝʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʧʘʮʠʝʥʪʦʚ ʩ ʚʥʦʚʴ ʚʳʷʚʣʝʥʥʳʤʠ ʧʨʝʭʦʜʷʱʠʤʠ 

a-v ʙʣʦʢʘʜʘʤʠ - 53 ʧʘʮʠʝʥʪʘ (18,7%). ʀʟ ʥʠʭ ï 1 ʩʪʝ-

ʧʝʥʠ- 67,9%, 2 ʩʪʝʧʝʥʠ ï 22,7%, 3 ʩʪʝʧʝʥʠ - 9,4%. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʷʚʥʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʧʘʮʠʝʥʪʦʚ ʩ a-

v ʙʣʦʢʘʜʦʡ 1 ʩʪʝʧʝʥʠ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʩʫʤʤʘʨʥʦ a-v ʙʣʦʢʘʜʳ ʯʘʱʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʫ ʧʘ-

ʮʠʝʥʪʦʚ 2 ʛʨʫʧʧʳ (21,8%, ʨ <0,001). ʇʨʝʭʦʜʷʱʘʷ 

ʧʦʣʥʘʷ ʧʦʧʝʨʝʯʥʘʷ ʙʣʦʢʘʜʘ ʚ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʦʪ 

60 ʜʦ 75 ʣʝʪ ʥʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ. ʘ ʫ ʧʘʮʠʝʥʪʦʚ 

ʩʪʘʨʰʝ 75 ʣʝʪ ï ʜʘʥʥʦʝ ʥʘʨʫʰʝʥʠʝ ʧʨʦʚʦʜʠʤʦʩʪʠ 

ʦʧʨʝʜʝʣʷʣʠ ʫ 5 (11,1%) ʧʘʮʠʝʥʪʦʚ. ʇʨʝʭʦʜʷʱʠʝ 

ʙʣʦʢʘʜʳ ʧʨʘʚʦʡ ʠ ʣʝʚʦʡ ʥʦʞʝʢ ʧʫʯʢʘ ɻʠʩʘ ʦʙʥʘʨʫ-

ʞʠʣʠ ʫ 7,4% ʙʦʣʴʥʳʭ (7 ʩʣʫʯʘʝʚ - ʚ 1 ʛʨʫʧʧʝ ʠ 14 

ʩʣʫʯʘʝʚ ï ʚʦ 2 ʛʨʫʧʧʝ, ʨ>0,05). ɼʦʩʪʦʚʝʨʥʦʡ ʨʘʟ-

ʥʠʮʳ ʧʦ ʯʘʩʪʦʪʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ 

ʥʘʤʠ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ɺ ʪʝʯʝʥʠʝ ʩʫʪʦʯʥʦʛʦ ʤʦʥʠʪʦ-

ʨʠʨʦʚʘʥʠʷ ʕʂɻ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʧʘʫʟʳ ʙʦʣʝʝ 2 ʩʝ-

ʢʫʥʜ (ʜʠʩʬʫʥʢʮʠʷ ʩʠʥʫʩʦʚʦʛʦ ʫʟʣʘ) ʫ 70 ʙʦʣʴʥʳʭ 

(24,7%), ʧʨʘʢʪʠʯʝʩʢʠ ʫ ʯʝʪʚʝʨʪʦʡ ʯʘʩʪʠ ʦʙʩʣʝʜʦ-

ʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ. ʇʨʠʯʝʤ, ʜʘʥʥʘʷ ʧʘʪʦʣʦʛʠʷ ʨʝʛʠ-

ʩʪʨʠʨʦʚʘʣʘʩʴ ʩ ʙʦʣʴʰʝʡ ʯʘʩʪʦʪʦʡ ʚʦ 2 ʛʨʫʧʧʝ ʙʦʣʴ-

ʥʳʭ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʘʮʠʝʥʪʘʤʠ 1 ʛʨʫʧʧʳ (26,7%, 

19.2%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ʨ<0,02). ɸʥʘʣʠʟ ʦʙʱʝʛʦ 

ʯʠʩʣʘ ʚʳʷʚʣʝʥʥʳʭ ʥʘʨʫʰʝʥʠʡ ʧʨʦʚʦʜʠʤʦʩʪʠ ʧʦʢʘ-

ʟʘʣ, ʯʪʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩʪʘʨʰʝ 75 ʣʝʪ ʜʘʥʥʘʷ ʧʘʪʦʣʦ-

ʛʠʷ ʚʳʷʚʣʷʝʪʩʷ ʯʘʱʝ (1 ʛʨʫʧʧʘ- 78,2%, 2 ʛʨʫʧʧʘ ï 

111,6%), ʧʨʠʯʝʤ ʫ ʯʘʩʪʠ ʧʘʮʠʝʥʪʦʚ 2 ʛʨʫʧʧʳ ʦʧʨʝ-

ʜʝʣʷʣʠ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʯʥʦʛʦ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʷ ʕʂɻ 

ʯʝʨʝʜʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʥʘʨʫʰʝʥʠʡ ʧʨʦʚʦʜʠ-

ʤʦʩʪʠ.  

 

ʊʘʙʣʠʮʘ 3. 

ʏʘʩʪʦʪʘ ʚʳʷʚʣʝʥʠʷ ʘʨʠʪʤʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ. 

 1 ʛʨʫʧʧʘ 

(78 ʯʝʣ.) 

2 ʛʨʫʧʧʘ 

(206 ʯʝʣ.) 

ʨ ɺʩʝʛʦ 

(284 ʯʝʣ.) 
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-
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ʠ
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(n
) 

 

  
 

ʉʠʥʫʩʦʚʘʷ ʪʘʭʠʢʘʨʜʠʷ 38 48,7 78 37,9 ʨ>0,05 116 40,8 

ʇ
ʘ
ʨ
ʦ
ʢ
ʩ
ʠ
ʟ
-

ʤ
ʘ
ʣ
ʴ
ʥ
ʘ
ʷ

  

 ʪ
ʘ
ʭ
ʠ
ʢ
ʘ
ʨ
ʜ
ʠ
ʷ

 

  

ɺʩʝʛʦ 28 

 

35,9 94 45,6 ʨ>0,05 122 42,9 

ʀʟ ʥʠʭ ʥʘʜʞʝʣʫʜʦʯʢʦʚʘʷ  14 50 53 56,4 ʨ>0,05 67 54,9 

ʞʝʣʫʜʦʯʢʦʚʘʷ 

 

14 50 41 43.6 ʨ>0,05 55 45.1 

ʉʫʧʨʘʚʝʥʪʨʠʢʫʣʷʨʥʘʷ ʵʢʩʪʨʘʩʠʩʪʦʣʠʷ 24 30,8 88 42,7 ʨ <0,02 112 39,4 

ɾ
ʝ
ʣ
ʫ
ʜ
ʦ
ʯ
ʢ
ʦ
ʚ
ʘ
ʷ
 

 

ʵ
ʢ
ʩ
ʪ
ʨ
ʘ
ʩ
ʠ
ʩ
ʪ
ʦ
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ʠ
ʷ

 

ɺʩʝʛʦ  

ʀʟ ʥʠʭ: 

76 97,4 206 100 ʨ>0,05 282 99,3 

1 ʢʣ. ʧʦ ʃʘʫʥʫ 4 5.2 8 3,9 ʨ>0,05 12 4,2 

2 ʢʣ. ʧʦ ʃʘʫʥʫ 14 8,4 29 4,1 ʨ>0,05 43 15,2 

3 ʢʣ. ʧʦ ʃʘʫʥʫ 27 35,5 84 40,8 ʨ>0,05 111 39,4 

4 ʢʣ. ʧʦ ʃʘʫʥʫ 25 32,9 68 33.0 ʨ>0,05 93 33.0 

5 ʢʣ. ʧʦ ʃʘʫʥʫ 6 7,9 17 8,2 ʨ>0,05 23  8,2 

 ʌ
ʠ
ʙ
ʨ
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ʷ
ʮ
ʠ
ʷ
 

 

 ʧ
ʨ
ʝ
ʜ
ʩ
ʝ
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ʜ
ʠ
ʡ

 

ɺʩʝʛʦ 23 29,5 61 29,6 ʨ>0,05 84 29,6 

ʀʟ ʥʠʭ: 

ʇʦʩʪʦʷʥʥʘʷ 

ʬʦʨʤʘ 

18 78,3 51 83,6 ʨ>0,05 69 82,1 

ʇʘʨʦʢʩʠʟʤʘʣʴʥʘʷ ʬʦʨʤʘ 

 

5 21,7 10 16,4 ʨ>0,05 15 17,9 

ɺʩʝʛʦ ʥʘʨʫʰʝʥʠʡ ʨʠʪʤʘ 189 242,3 527 55,8 ʨ>0,05 716 253,9 
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ʊʘʙʣʠʮʘ 4. 

ʏʘʩʪʦʪʘ ʚʳʷʚʣʝʥʠʷ ʥʘʨʫʰʝʥʠʡ ʧʨʦʚʦʜʠʤʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ. 

 1 ʛʨʫʧʧʘ 2 ʛʨʫʧʧʘ ʨ ɺʩʝʛʦ 
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ɺʩʝʛʦ ʙʦʣʴʥʳʭ 78 27,5 206 72,5  84 100 

ɹ
ʨ
ʘ
ʜ
ʠ
ʢ
ʘ
ʨ
ʜ
ʠ
ʷ

 

ɺʩʝʛʦ 31 39,7 116 56,3 ʈ=0.001 47 51,8 

ʀʟ ʥʠʭ 

 <50 ʠ > 40 ʫʜ 

ʚ ʤʠʥ 

26 83,9 64 55,2 ʈ=0.001 90 61,2 

<40 ʫʜ ʚ ʤʠʥ 5 16.1 52 44,8 ʈ=0.001 57 38,8 

ɸ
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ʪ
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ɺʩʝʛʦ 8 10,2 45 21,8 ʈ=0.001 53 18,7 

ʠʟ ʥʠʭ: 

I ʩʪʝʧʝʥʠ 

6 75,0 30 66,7 ʨ>0,05 36 67,9 

II ʩʪʝʧʝʥʠ 2 25.0 10 22,2 ʨ>0,05 12 22,7 

III ʩʪʝʧʝʥʠ - - 5 11.1  5 9.4 
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 ɺʩʝʛʦ 7 9.0 14 6,8 ʨ>0,05 21 7.4 

ʀʟ ʥʠʭ: 

ɹʣʦʢʘʜʘ ʧʨʘʚʦʡ ʥʦʞʢʠ ʧʫʯʢʘ ɻʠʩʘ 

3 42.8 7 50.0 ʈ <0.02 10 47.6 

ɹʣʦʢʘʜʘ ʣʝʚʦʡ ʥʦʞʢʠ ʧʫʯʢʘ ɻʠʩʘ 4 57.2 7 50.0 ʨ>0,05 11 52,4 

ʇʘʫʟʳ ʙʦʣʝʝ 2 ʩʝʢʫʥʜ 15 19.2 55 26.7 ʈ <0.01 70 24,6 

ɺʩʝʛʦ ʥʘʨʫʰʝʥʠʡ ʧʨʦʚʦʜʠʤʦʩʪʠ 61 78,2 230 111,6 ʈ <0.02 92 102,8 

 

ʅʝʦʙʭʦʜʠʤʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʚ 32% ʩʣʫʯʘʝʚ, 

ʠʟ ʯʠʩʣʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ, ʨʝʛʠʩʪʨʠʨʫ-

ʶʪʩʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʨʠʪʤʘ ʠ ʧʨʦʚʦ-

ʜʠʤʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʙʦʣʴ-

ʥʦʛʦ ʬʠʢʩʠʨʦʚʘʣʠ ʠ ʵʧʠʟʦʜʳ ʥʘʨʫʰʝʥʠʡ ʚʦʟʙʫʜʠ-

ʤʦʩʪʠ ʠ ʧʨʦʚʦʜʠʤʦʩʪʠ. ʅʘ ʬʦʥʝ ʦʙʱʝʡ ʪʝʥʜʝʥʮʠʠ 

ʙʦʣʝʝ ʯʘʩʪʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʵʧʠʟʦʜʦʚ ʩʠʥʫʩʦʚʦʡ ʙʨʘ-

ʜʠʢʘʨʜʠʠ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ 

[3], ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʵʧʠʟʦʜʘʤʠ ʩʠʥʫʩʦʚʦʡ ʪʘʭʠʢʘʨ-

ʜʠʠ, ʙʳʣʠ ʧʘʮʠʝʥʪʳ ʫ ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʣʘʩʴ ʚʳʩʦ-

ʢʘʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʯʘʩʪʦʪʳ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝ-

ʥʠʡ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ ʦʪ ʙʨʘʜʠʢʘʨʜʠʠ ʢ ʪʘʭʠʢʘʨʜʠʠ 

ʠ, ʥʘʦʙʦʨʦʪ. ɺʦʟʤʦʞʥʦ, ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʥʘʙʣʶʜʘ-

ʣʠʩʴ ʥʘ ʬʦʥʝ ʧʨʠʝʤʘ ʧʨʝʧʘʨʘʪʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʯʘ-

ʩʪʦʪʫ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ (ʙʝʪʘ-ʘʜʨʝʥʦʙʣʦʢʘʪʦʨʳ, ʘʥ-

ʪʘʛʦʥʠʩʪʳ ʉʘ, ʢʦʨʜʘʨʦʥ, ʜʠʛʦʢʩʠʥ), ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʦʙʦʩʥʦʚʘʥʠʝʤ ʙʦʣʝʝ ʪʱʘʪʝʣʴʥʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʧʦʜʙʦʨʘ ʘʥʪʠʘʨʠʪʤʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ. ʋʯʠʪʳʚʘʷ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʥʘʨʫʰʝʥʠʡ 

ʨʠʪʤʘ ʠ ʧʨʦʚʦʜʠʤʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ 

ʍʄ ʕʂɻ ʚ ʜʠʥʘʤʠʢʝ ʩ ʮʝʣʴʶ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʢʘʨ-

ʜʠʦʮʝʨʝʙʨʘʣʴʥʦʛʦ ʩʠʥʜʨʦʤʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʩʦʙʝʥ-

ʥʦʩʪʠ ʤʝʪʘʙʦʣʠʟʤʘ, ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʦʧʫʪʩʪʚʫʶʱʝʡ 

ʧʘʪʦʣʦʛʠʠ, ʧʦʥʠʞʝʥʥʘʷ ʧʨʠʚʝʨʞʝʥʥʦʩʪʴ ʢ ʣʝʯʝʥʠʶ 

ʧʨʠʚʦʜʷʪ ʢ ʩʥʠʞʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ ʫ ʧʘ-

ʮʠʝʥʪʦʚ ʧʦʞʠʣʦʛʦ ʠ ʩʪʘʨʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ [8]. 

 ɺʳʚʦʜʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʍʄ ʕʂɻ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ 

ʧʨʝʭʦʜʷʱʠʝ ʥʘʨʫʰʝʥʠʷ ʨʠʪʤʘ ʠ ʧʨʦʚʦʜʠʤʦʩʪʠ, 

ʧʨʠʯʝʤ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʪʘʢʦʚʳʭ ʥʘ ʩʪʘʥʜʘʨʪʥʦʡ 

ʕʂɻ, ʧʨʘʢʪʠʯʝʩʢʠ ʫ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʩʪʘʨʰʠʭ ʚʦʟ-

ʨʘʩʪʥʳʭ ʛʨʫʧʧ. 

 ʊʘʢʠʝ ʢʣʠʥʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ ʢʘʢ, ʧʝʨʝʙʦʠ ʚ 

ʨʘʙʦʪʝ ʩʝʨʜʮʘ, ʧʨʠʩʪʫʧʳ ʦʜʳʰʢʠ, ʩʣʘʙʦʩʪʠ, ʛʦʣʦ-

ʚʦʢʨʫʞʝʥʠʷ ʤʦʛʫʪ ʠʤʝʪʴ ʘʨʠʪʤʦʛʝʥʥʦʝ ʧʨʦʠʩʭʦʞ-

ʜʝʥʠʝ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʍʄ ʕʂɻ. 

ʇʨʘʢʪʠʯʝʩʢʠ ʫ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ, ʚʢʣʶʯʝʥʥʳʭ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʝ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʞʝʣʫʜʦʯʢʦʚʳʝ 

ʥʘʨʫʰʝʥʠʷ ʨʠʪʤʘ (ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʵʢʩʪʨʘʩʠʩʪʦ-

ʣʠʠ ʚʳʩʦʢʠʭ ʛʨʘʜʘʮʠʡ ʧʦ ʃʘʫʥʫ), ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʷʚ-

ʣʷʪʴʩʷ ʵʢʚʠʚʘʣʝʥʪʦʤ ʢʦʨʦʥʘʨʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ 

ʠ ʧʨʝʜʠʢʪʦʨʦʤ ʬʘʪʘʣʴʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʫ ʧʘʮʠʝʥʪʦʚ 

ʩ ʀɹʉ. 

ʏʘʩʪʦʪʘ ʨʝʛʠʩʪʨʘʮʠʠ ʥʘʨʫʰʝʥʠʡ ʧʨʦʚʦʜʠʤʦ-

ʩʪʠ ʚ ʚʠʜʝ a-v ʙʣʦʢʘʜ, ʚʳʨʘʞʝʥʥʦʡ ʩʠʥʫʩʦʚʦʡ ʙʨʘ-

ʜʠʢʘʨʜʠʠ (ʤʝʥʝʝ 40 ʫʜʘʨʦʚ ʚ ʤʠʥʫʪʫ), ʧʘʫʟ ʦʪ 2 ʩʝ-

ʢʫʥʜ ʠ ʙʦʣʝʝ ʧʦʚʳʰʘʝʪʩʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩʪʘʨʰʝ 75 

ʣʝʪ. ʂʣʠʥʠʯʝʩʢʠ ʵʪʦ ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʩʠʤʧʪʦ-

ʤʘʤʠ ʢʘʨʜʠʦʮʝʨʝʙʨʘʣʴʥʦʛʦ ʩʠʥʜʨʦʤʘ. 

ʋʯʠʪʳʚʘʷ ʚʳʩʦʢʫʶ ʯʘʩʪʦʪʫ ʩʦʯʝʪʘʥʥʳʭ ʥʘʨʫ-

ʰʝʥʠʡ ʨʠʪʤʘ ʍʄ ʕʂɻ ʧʦʢʘʟʘʥʦ ʚʩʝʤ ʧʘʮʠʝʥʪʘʤ ʩ 

ʀɹʉ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʩʭʦʜʥʦʡ ʕʂɻ, ʘ ʪʘʢʞʝ ʚ ʜʠʥʘ-

ʤʠʢʝ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʠʟʙʝʞʘʪʴ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʧʦ-

ʙʦʯʥʳʭ ʷʚʣʝʥʠʡ ʦʪ ʥʘʟʥʘʯʝʥʥʦʡ ʪʝʨʘʧʠʠ. 
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CLINICALLY SIGNIFICANT RISK FACTO RS FOR THE DEVELOPMENT OF FAILURE OF 

PANCREATODIGESTIVE ANASTOMOSES IN PATIENTS AFTER PANCREATODUODENAL 

RESECTION 

 

ɸʥʥʦʪʘʮʠʷ. 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʘʩʩʤʦʪʨʝʥʠʶ ʦʩʥʦʚʥʳʭ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʫ ʧʘʮʠʝʥʪʦʚ, ʧʝʨʝʥʝʩ-

ʰʠʭ ʧʘʥʢʨʝʘʪʦʜʫʦʜʝʥʘʣʴʥʫʶ ʨʝʟʝʢʮʠʶ. ʊʘʢʞʝ ʚ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʥʝʩʦʩʪʦʷ-

ʪʝʣʴʥʦʩʪʠ ʧʘʥʢʨʝʘʪʦʜʠʛʝʩʪʠʚʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ. ʇʨʦʚʝʜʝʥ ʨʝʪʨʦʩʧʝʢʪʚʥʳʡ ʘʥʘʣʠʟ ʤʝʜʠʮʠʥʩʢʠʭ ʢʘʨʪ 

ʙʦʣʴʥʳʭ, ʧʝʨʝʥʝʩʰʠʭ ʧʘʥʢʨʝʘʪʦʜʫʦʜʝʥʘʣʴʥʫʶ ʨʝʟʝʢʮʠʶ ʠ ʫʩʪʘʥʦʚʣʝʥʳ ʢʣʠʥʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʬʘʢʪʦʨʳ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʘʥʢʨʝʘʪʠʯʝʩʢʦʡ ʬʠʩʪʫʣʳ. 

Abstract. 
The article is devoted to the consideration of the main postoperative complications in patients who underwent 

a pancreatoduodenal resection. The article also describes risk factors for the development of pancreatodigestive 

anastomosis failure. The retrospective analysis of medical records of patients who underwent a pancreatoduode-

nal resection is carried out and clinically significant factors of pancreatic fistula formation are established. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʣʠʦʧʘʥʢʨʝʘʪʦʜʫʦʜʝʥʘʣʴʥʘʷ ʟʦʥʘ, ʧʘʥʢʨʝʘʪʦʜʠʛʝʩʪʠʚʥʳʡ ʘʥʘʩʪʦʤʦʟ, ʧʘʥʢʨʝʘ-

ʪʠʯʝʩʢʘʷ ʬʠʩʪʫʣʘ, ʧʘʥʢʨʝʘʪʦʜʫʦʜʝʥʘʣʴʥʘʷ ʨʝʟʝʢʮʠʷ. 

Keywords: biliopancreatoduodenal zone, pancreatodigestive anastomosis, pancreatic fistula, pancreatoduo-

denal resection. 
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ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝʫʢʣʦʥ-

ʥʳʡ ʨʦʩʪ ʯʠʩʣʘ ʩʣʫʯʘʝʚ ʧʨʦʣʠʬʝʨʘʪʠʚʥʳʭ ʟʘʙʦʣʝ-

ʚʘʥʠʡ ʙʠʣʠʦʧʘʥʢʨʝʘʪʦʜʫʦʜʝʥʘʣʴʥʦʡ ʟʦʥʳ (ɹʇɼɿ), 

ʢʘʢ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʭ, ʪʘʢ ʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ. ɺ 

ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʢʘʞʜʳʡ ʛʦʜ ʬʠʢʩʠʨʫʝʪʩʷ ʦʢʦʣʦ 

215,8 ʪʳʩʷʯ ʟʘʙʦʣʝʚʰʠʭ ʠ ʦʢʦʣʦ 211,6 ʪʳʩʷʯ ʫʤʝʨ-

ʰʠʭ ʦʪ ʨʘʢʘ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ (ʈʇɾ). ɺ 

ʥʘʰʝʡ ʩʪʨʘʥʝ ʟʘ 2002 ʛʦʜ ʈʇɾ ʙʳʣ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ 

ʫ 13000 ʙʦʣʴʥʳʭ. ʋʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʯʠ-

ʪʳʚʘʝʪ 8,1 ʥʘ 100000 ʥʘʩʝʣʝʥʠʷ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʟʘ-

ʙʦʣʝʚʘʝʤʦʩʪʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ ʧʦʜʞʝʣʫʜʦʯʥʦʡ 

ʞʝʣʝʟʳ ʚ ʈʌ ʩ 1990-2004 ʛʦʜ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦ-

ʣʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ: ʩʨʝʜʠ ʤʫʞʯʠʥ ʚ 

ʩʨʝʜʥʝʤ 8,0 ʥʘ 100000 ʥʘʩʝʣʝʥʠʷ, ʩʨʝʜʠ ʞʝʥʱʠʥ ï 

4,2 ʥʘ 100000 ʥʘʩʝʣʝʥʠʷ [1, ʩ.61]. ʆʙʨʘʱʘʷʩʴ ʢ ʤʠ-

ʨʦʚʦʡ ʩʪʘʪʠʩʪʠʢʝ, ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʨʘʢʦʤ 

ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ 

ʩʨʝʜʠ ʣʠʮ ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʩ 2007 ʧʦ 2011ʛʛ. ʫʚʝʣʠ-

ʯʠʣʩʷ ʩ 8,1 ʜʦ 8,7 ʥʘ 100000 ʥʘʩʝʣʝʥʠʷ. ʉʨʝʜʠ ʣʠʮ 

ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʪʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʨʦʩʪʫ 

ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʠ ʩʦʩʪʘʚʣʷʝʪ ʥʘ 2007ʛ ï 5,3, ʘ ʥʘ 

2011ʛ ï 6,0 ʥʘ 100000 ʥʘʩʝʣʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʟʘʨʝ-

ʛʠʩʪʨʠʨʦʚʘʥ ʨʦʩʪ ʫʨʦʚʥʷ ʩʤʝʨʪʥʦʩʪʠ, ʢʘʢ ʩʨʝʜʠ 

ʤʫʞʯʠʥ ʦʪ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʧʦʜ-

ʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʩ 7,8 

ʚ 2007 ʛʦʜʫ ʜʦ 8,4 ʥʘ 100000 ʥʘʩʝʣʝʥʠʷ ʚ 2011 ʛʦʜʫ, 

ʪʘʢ ʠ ʩʨʝʜʠ ʞʝʥʱʠʥ ʩ 5,0 ʜʦ 5,6 ʥʘ 100000 ʥʘʩʝʣʝ-

ʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [7, ʩ. 87]. ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ ʧʦ-

ʢʘʟʘʪʝʣʝʡ, ʦʪʥʦʰʝʥʠʝ ʩʤʝʨʪʥʦʩʪʠ ʢ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʝʜʠʥʠʮʝ ʠ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ. ɺ 

ʮʝʣʦʤ ʧʨʦʣʠʬʝʨʘʪʠʚʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʦʨʛʘʥʦʚ 

ɹʇɼɿ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 15% ʢ ʦʙʱʝʤʫ ʯʠʩʣʫ ʟʣʦ-

ʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʦʨʛʘʥʦʚ ʙʨʶʰʥʦʡ 

ʧʦʣʦʩʪʠ. ʅʘ ʜʦʣʶ ʧʘʮʠʝʥʪʦʚ ʩ ʢʘʨʮʠʥʦʤʦʡ ʧʦʜʞʝ-

ʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 60%, ʢʘʨʮʠʥʦ-

ʤʦʡ ʙʦʣʴʰʦʛʦ ʜʫʦʜʝʥʘʣʴʥʦʛʦ ʩʦʩʦʯʢʘ 12-ʪʠ ʧʝʨʩʪ-

ʥʦʡ ʢʠʰʢʠ ï 15%, ʢʘʨʮʠʥʦʤʦʡ ʦʙʱʝʛʦ ʞʝʣʯʥʦʛʦ 

ʧʨʦʪʦʢʘ ï 9%, ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ 

12-ʪʠ ʧʝʨʩʪʥʦʡ ʢʠʰʢʠ ï ʦʢʦʣʦ 6% ʥʘʙʣʶʜʝʥʠʡ [3, 

ʩ.12]. ɼʦʤʠʥʠʨʫʶʱʫʶ ʧʦʟʠʮʠʶ ʚ ʣʝʯʝʥʠʠ ʧʨʦʣʠ-

ʬʝʨʘʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʝʨʠʘʤʧʫʣʷʨʥʦʡ ʟʦʥʳ ʟʘ-

ʥʠʤʘʶʪ ʭʠʨʫʨʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʦʩʥʦʚʥʳʤ ʠʟ ʢʦʪʦ-

ʨʳʭ ʷʚʣʷʝʪʩʷ ʧʘʥʢʨʝʘʪʦʜʫʦʜʝʥʘʣʴʥʘʷ ʨʝʟʝʢʮʠʷ 

(ʇɼʈ). ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʪʤʝʯʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʩʥʠʞʝʥʠʝ ʣʝʪʘʣʴʥʦʩʪʠ ʧʦʩʣʝ ʇɼʈ, ʧʦ ʜʘʥʥʳʤ ʭʠ-

ʨʫʨʛʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʤʠʨʘ, ʤʝʥʝʝ 5%, ʦʜʥʘʢʦ ʯʘ-

ʩʪʦʪʘ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʦʩʪʘʝʪʩʷ ʜʦ-

ʚʦʣʴʥʦ ʚʳʩʦʢʦʡ ʠ ʩʦʩʪʘʚʣʷʝʪ, ʧʦ ʜʘʥʥʳʤ ʨʘʟʥʳʭ ʘʚ-

ʪʦʨʦʚ, 25-75%. ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʤʠ ʦʩʣʦʞʥʝʥʠʷʤʠ 

ʇɼʈ ʷʚʣʷʶʪʩʷ: ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʧʘʥʢʨʝʘʪʦʜʠʛʝ-

ʩʪʠʚʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ (ʇɼɸ), ʙʠʣʠʦʜʠʛʝʩʪʠʚʥʦʛʦ 

ʘʥʘʩʪʦʤʦʟʘ (ɹɼɸ), ʦʩʪʨʳʡ ʜʝʩʪʨʫʢʪʠʚʥʳʡ ʧʘʥʢʨʝʘ-

ʪʠʪ, ʚʥʫʪʨʠʙʨʶʰʥʳʝ ʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʝ ʢʨʦ-

ʚʦʪʝʯʝʥʠʷ, ʛʘʩʪʨʦʩʪʘʟ, ʚʥʫʪʨʠʙʨʶʰʥʳʝ ʘʩʝʧʪʠʯʝ-

ʩʢʠʝ ʞʠʜʢʦʩʪʥʳʝ ʩʢʦʧʣʝʥʠʷ ʠ ʘʙʩʮʝʩʩʳ, ʥʘʛʥʦʝʥʠʝ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʡ ʨʘʥʳ ʠ ʜʨ. [2, ʩ. 449; 4, ʩ. 9]. 

ʅʘʠʙʦʣʝʝ ʛʨʦʟʥʳʤ ʦʩʣʦʞʥʝʥʠʝʤ, ʦʙʫʩʣʘʚʣʠʚʘʶ-

ʱʠʤ ʣʝʪʘʣʴʥʦʩʪʴ ï ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʇɼɸ ï 

çʘʭʠʣʣʝʩʦʚʘ ʧʷʪʘè ʜʘʥʥʦʡ ʦʧʝʨʘʮʠʠ [5, ʩ. 10]. 

ʆʛʨʦʤʥʳʡ ʚʢʣʘʜ ʚ ʠʟʫʯʝʥʠʝ ʠ ʧʦʥʠʤʘʥʠʝ ʧʨʦʙʣʝʤʳ 

ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʇɼɸ ʚʥʝʩʣʘ ʄʝʞʜʫʥʘʨʦʜʥʘʷ 

ʛʨʫʧʧʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʦ ʠʟʫʯʝʥʠʶ ʧʘʥʢʨʝʘʪʠʯʝ-

ʩʢʦʡ ʬʠʩʪʫʣʳ, ʩʦʛʣʘʩʥʦ ʨʘʙʦʪʘʤ ʢʦʪʦʨʦʡ, ʥʝʜʦʩʪʘ-

ʪʦʯʥʦʩʪʴ ʇɼɸ ʚʦʰʣʘ ʚ ʧʦʥʷʪʠʝ çʧʦʩʣʝʦʧʝʨʘʮʠʦʥ-

ʥʘʷ ʧʘʥʢʨʝʘʪʠʯʝʩʢʘʷ ʬʠʩʪʫʣʘè (ʘʥʛʣ. çPostoperative 

Pancreatic Fistulaè). ʇʘʥʢʨʝʘʪʠʯʝʩʢʦʡ ʬʠʩʪʫʣʦʡ, ʧʦ 

ʤʥʝʥʠʶ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʛʨʫʧʧʳ ʧʦ ʠʟʫʯʝʥʠʶ ʧʘʥ-

ʢʨʝʘʪʠʯʝʩʢʠʭ ʩʚʠʱʝʡ ʚ 2005ʛ., ʩʯʠʪʘʝʪʩʷ ʥʘʣʠʯʠʝ 

ʦʪʜʝʣʷʝʤʦʛʦ ʧʦ ʜʨʝʥʘʞʘʤ ʥʘ 3-ʠ ʩʫʪʢʠ ʧʦʩʣʝʦʧʝʨʘ-

ʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʩ ʫʨʦʚʥʝʤ ʘʤʠʣʘʟʳ ʚ 3 ʨʘʟʘ ʧʨʝ-

ʚʳʰʘʶʱʝʤ ʫʨʦʚʝʥʴ ʘʤʠʣʘʟʳ ʢʨʦʚʠ. ʇʨʠ ʵʪʦʤ ʨʘʟ-

ʣʠʯʘʶʪ 3 ʪʠʧʘ ʬʠʩʪʫʣʳ: ɸ, ɺ, ʉ. ʇʘʥʢʨʝʘʪʠʯʝʩʢʘʷ 

ʬʠʩʪʫʣʘ ʪʠʧʘ ɸ ï ʵʪʦ ʙʝʩʩʠʤʧʪʦʤʥʦʝ ʧʦʚʳʰʝʥʠʝ 

ʫʨʦʚʥʷ ʘʤʠʣʘʟʳ ʜʨʝʥʘʞʥʦʡ ʞʠʜʢʦʩʪʠ. ʊʠʧ ɺ ï ʧʨʦ-

ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ, ʧʦʷʚʣʝ-

ʥʠʝʤ ʙʦʣʝʡ ʚ ʞʠʚʦʪʝ, ʪʦʰʥʦʪʳ, ʨʚʦʪʳ, ʚ ʙʦʣʴʰʠʥ-

ʩʪʚʝ ʩʣʫʯʘʝʚ ʥʘʙʣʶʜʘʝʪʩʷ ʣʝʡʢʦʮʠʪʦʟ. ɼʣʷ ʪʠʧʘ ʉ, 

ʭʘʨʘʢʪʝʨʥʘ ʢʘʨʪʠʥʘ ʧʝʨʠʪʦʥʠʪʘ ʠʣʠ ʩʝʧʩʠʩʘ [6, ʩ. 

8]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʦ ʤʥʦʞʝʩʪʚʦ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ, ʚ ʭʦʜʝ ʢʦʪʦʨʳʭ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ 3 

ʛʨʫʧʧʳ ʬʘʢʪʦʨʦʚ, ʧʦʚʳʰʘʶʱʠʭ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʧʘʥ-

ʢʨʝʘʪʠʯʝʩʢʦʡ ʬʠʩʪʫʣʳ ʧʦʩʣʝ ʧʘʥʢʨʝʘʪʦʜʫʦʜʝʥʘʣʴ-

ʥʦʡ ʨʝʟʝʢʮʠʠ. ʇʝʨʚʘʷ ʛʨʫʧʧʘ ï ʵʪʦ ʧʘʮʠʝʥʪʘʩʩʦʮʠ-

ʠʨʦʚʘʥʥʳʝ ʬʘʢʪʦʨʳ: ʚʦʟʨʘʩʪ, ʧʦʣ, ʪʠʧ ʪʝʣʦʩʣʦʞʝ-

ʥʠʷ, ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʭʨʦʥʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʠ 

ʪ.ʜ.; ʚʪʦʨʘʷ ʛʨʫʧʧʘ ï ʬʘʢʪʦʨʳ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʭʘ-

ʨʘʢʪʝʨʦʤ ʟʘʙʦʣʝʚʘʥʠʷ: ʥʦʟʦʣʦʛʠʷ, ʩʪʨʫʢʪʫʨʘ ʪʢʘʥʠ 

ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ, ʜʠʘʤʝʪʨ ʧʨʦʩʚʝʪʘ ɺʠʨʩʫʥ-

ʛʦʚʘ ʧʨʦʪʦʢʘ; ʪʨʝʪʴʷ ʛʨʫʧʧʘ ï ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʳʝ 

ʬʘʢʪʦʨʳ: ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘ-

ʪʝʣʴʩʪʚʘ, ʦʙʲʝʤ ʢʨʦʚʦʧʦʪʝʨʠ, ʪʝʭʥʠʢʘ ʠ ʪʠʧ ʘʥʘʩʪʦ-

ʤʦʟʘ.  

ʎʝʣʴ. ʀʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʦʚ ʥʘ ʥʝʩʦʩʪʦʷ-

ʪʝʣʴʥʦʩʪʴ ʧʘʥʢʨʝʘʪʦʜʠʛʝʩʪʠʚʥʳʭ ʘʥʘʩʪʦʤʦʟʦʚ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʇʨʦʚʝʜʝʥ ʨʝʪʨʦʩʧʝʢʪʠʚ-

ʥʳʡ ʘʥʘʣʠʟ 69 ʤʝʜʠʮʠʥʩʢʠʭ ʢʘʨʪ ʧʘʮʠʝʥʪʦʚ, ʧʝʨʝ-

ʥʝʩʰʠʭ ʇɼʈ, ʦʧʝʨʠʨʦʚʘʥʥʳʭ ʚ ɻɹʋɿʈʂ çʂʨʳʤ-

ʩʢʠʡ ʨʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʦʥʢʦʣʦʛʠʯʝʩʢʠʡ ʢʣʠʥʠʯʝ-

ʩʢʠʡ ʜʠʩʧʘʥʩʝʨ ʠʤʝʥʠ ɺ.ʄ.ɽʬʝʪʦʚʘè ʛ. 

ʉʠʤʬʝʨʦʧʦʣʷ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ 3 ʣʝʪ. 

ʈʝʟʫʣʴʪʘʪʳ: ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʇɼɸ ʙʳʣʘ ʜʠ-

ʘʛʥʦʩʪʠʨʦʚʘʥʘ ʫ 13 ʧʘʮʠʝʥʪʦʚ (18,83%).  

ʊʘʙʣʠʮʘ ˉ1.  

ʌʘʢʪʦʨʳ ʨʠʩʢʘ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʇɼɸ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʘʮʠʝʥʪʦʤ. 

ʇʨʠʟʥʘʢ ʇʘʮʠʝʥʪʳ ʩ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦ-

ʩʪʴʶ ʇɼɸ (N=13) 

ʇʘʮʠʝʥʪʳ ʙʝʟ ʥʝʩʦʩʪʦʷʪʝʣʴ-

ʥʦʩʪʠ ʇɼɸ (N=56) 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʜʦ-

ʩʪʦʚʝʨʥʦʩʪʴ 

ʇʦʣ ʄ-9 (19,56%) 

ɾ-4(17,39%) 

ʄ-37 

ɾ-19 

ʨ=0,83 

ɺʦʟʨʘʩʪ 56,7+11,8 54,2+12,6 ʨ=0,65 

ʉʘʭʘʨʥʳʡ 

ʜʠʘʙʝʪ 

ɽʩʪʴ ï 5 (17,24%) 

ʅʝʪ ï 8 (20%) 

ɽʩʪʴ - 24 

ʅʝʪ - 32 

ʨ=0,77 
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ʈʦʣʴ ʧʘʮʠʝʥʪʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʬʘʢʪʦʨʦʚ: 

ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʇɼɸ ʩʨʝʜʠ ʞʝʥʱʠʥ ʨʘʟʚʠʣʘʩʴ ʚ 

17,39%, ʤʫʞʯʠʥ ï ʚ 19,56%, ʜʘʥʥʘʷ ʨʘʟʥʠʮʘ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠ ʥʝʜʦʩʪʦʚʝʨʥʘ (ʨ=0,83). ʅʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 

ʦʪʣʠʯʠʡ ʚ ʯʘʩʪʦʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʘʥʢʨʝʘʪʠʯʝʩʢʦʛʦ 

ʩʚʠʱʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʧʘʮʠʝʥʪʦʚ (ʩʨʝʜ-

ʥʠʡ ʚʦʟʨʘʩʪ 56,7+11,8 ʧʨʦʪʠʚ 54,2+12,6 ʨ=0,65), 

ʥʘʣʠʯʠʷ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ (ʝʩʪʴ - ʫ 17,24%, ʥʝʪ ï ʫ 

20% ʨ=0,77). 

ʊʘʙʣʠʮʘ ˉ2.  

ʆʩʦʙʝʥʥʦʩʪʠ ʦʧʝʨʘʮʠʠ 

ʇʨʠʟʥʘʢ ʇʘʮʠʝʥʪʳ ʩ ʥʝʩʦʩʪʦʷ-

ʪʝʣʴʥʦʩʪʴʶ ʇɼɸ 

(N=13) 

ʇʘʮʠʝʥʪʳ ʙʝʟ ʥʝʩʦʩʪʦʷ-

ʪʝʣʴʥʦʩʪʠ ʇɼɸ (N=56) 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʜʦʩʪʦ-

ʚʝʨʥʦʩʪʴ 

ɺʨʝʤʷ ʦʧʝʨʘʮʠʠ 296+100,3 ʤʠʥ 285,5+105,6 ʤʠʥ ʨ=0,54 

ʆʙʲʝʤ ʢʨʦʚʦʧʦʪʝʨʠ 505+160,9 ʤʣ 466+148,8 ʤʣ ʨ=0,46 

 

ʆʮʝʥʠʚʘʷ ʨʦʣʴ ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ 

ʪʘʢʞʝ ʥʝ ʚʳʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠ-

ʯʠʡ ʤʝʞʜʫ ʜʚʫʤʷ ʩʨʘʚʥʠʚʘʝʤʳʤʠ ʛʨʫʧʧʘʤʠ ʚ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʦʧʝʨʘʮʠʠ (296+100,3 ʤʠʥ. ʧʨʦ-

ʪʠʚ 285,5+105,6 ʤʠʥ. ʨ=0,54), ʦʙʲʝʤʘ ʢʨʦʚʦʧʦʪʝʨʠ 

(505+160,9 ʤʣ ʧʨʦʪʠʚ 466+148,8 ʤʣ ʨ=0,46). 

ɸʥʘʣʠʟʠʨʫʷ ʬʘʢʪʦʨʳ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʇɼɸ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʦʟʦʣʦʛʠʯʝʩʢʦʡ ʬʦʨʤʳ ʙʳʣʠ ʧʦ-

ʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: ʧʨʠ ʧʨʦʪʦʢʦʚʦʡ 

ʘʜʝʥʦʢʘʨʮʠʥʦʤʝ ʛʦʣʦʚʢʠ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ 

ʧʘʥʢʨʝʪʠʯʝʩʢʘʷ ʬʠʩʪʫʣʘ ʨʘʟʚʠʣʘʩʴ ʚ 6 (18,18%) 

ʩʣʫʯʘʷʭ, ʢʘʨʮʠʥʦʤʝ ʦʙʱʝʛʦ ʞʝʣʯʥʦʛʦ ʧʨʦʪʦʢʘ ï ʚ 3 

(30%) ʩʣʫʯʘʷʭ, ʢʘʨʮʠʥʦʤʝ ʙʦʣʴʰʦʛʦ ʜʫʦʜʝʥʘʣʴʥʦʛʦ 

ʩʦʩʦʯʢʘ ï ʚ 1 (16,66%) ʩʣʫʯʘʝ, ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʤ ʦʙ-

ʨʘʟʦʚʘʥʠʠ 12-ʪʠ ʧʝʨʩʪʥʦʡ ʢʠʰʢʠ ï ʚ 1 (14,28%) ʩʣʫ-

ʯʘʝ, ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʦʡ ʦʧʫʭʦʣʠ ʛʦʣʦʚʢʠ ʧʦʜʞʝʣʫ-

ʜʦʯʥʦʡ ʞʝʣʝʟʳ ï ʚ 1 (16,66%), ʜʨʫʛʠʭ ʟʣʦʢʘʯʝʩʪʚʝʥ-

ʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʙʠʣʠʦʧʘʥʢʨʝʘʪʦʜʫʦʜʝʥʘʣʴʥʦʡ 

ʦʙʣʘʩʪʠ ï ʚ 1 (14,28%) ʩʣʫʯʘʝ. ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘ-

ʟʘʥʥʦʛʦ, ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʙʦʣʝʝ ʯʘʩʪʦʤʫ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʇɼɸ ʫ ʧʘʮʠʝʥ-

ʪʦʚ ʩ ʢʘʨʮʠʥʦʤʦʡ ʦʙʱʝʛʦ ʞʝʣʯʥʦʛʦ ʧʨʦʪʦʢʘ, ʪʝʤ ʥʝ 

ʤʝʥʝʝ ʵʪʘ ʨʘʟʥʠʮʘ ʷʚʣʷʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʜʦʩʪʦ-

ʚʝʨʥʦʡ (ʨ=0,36). 

ʊʘʙʣʠʮʘ ˉ3.  

ʆʩʦʙʝʥʥʦʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ 

ʇʨʠʟʥʘʢ ʇʘʮʠʝʥʪʳ ʩ ʥʝʩʦʩʪʦʷ-

ʪʝʣʴʥʦʩʪʴʶ ʇɼɸ (N=13) 

ʇʘʮʠʝʥʪʳ ʙʝʟ ʥʝʩʦʩʪʦʷ-

ʪʝʣʴʥʦʩʪʠ ʇɼɸ (N=56) 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ 

ʇʨʦʪʦʢʦʚʘʷ ʘʜʝʥʦʢʘʨʮʠʥʦʤʘ 

ʛʦʣʦʚʢʠ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝ-

ʣʝʟʳ 

6 (18,18%) 27  

ʂʘʨʮʠʥʦʤʘ ʦʙʱʝʛʦ ʞʝʣʯʥʦʛʦ 

ʧʨʦʪʦʢʘ 
3 (30%) 7  

ʂʘʨʮʠʥʦʤʘ ʙʦʣʴʰʦʛʦ ʜʫʦʜʝ-

ʥʘʣʴʥʦʛʦ ʩʦʩʦʯʢʘ 
1 (16,66) 5 ʨ=0,36 

ʈʘʢ 12-ʪʠ ʧʝʨʩʪʥʦʡ ʢʠʰʢʠ 1 (14,28%) 6  

ʅʝʡʨʦʵʥʜʦʢʨʠʥʥʘʷ ʦʧʫʭʦʣʴ 

ʛʦʣʦʚʢʠ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝ-

ʣʝʟʳ 

1 (16,66%) 5  

ɼʨʫʛʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ɹʇɼɿ 1 (14,28%) 6  

 

ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʜʠʘʤʝʪʨʦʤ ɺʠʨʩʫʥʛʦʚʘ ʧʨʦʪʦʢʘ 

ʤʝʥʝʝ 3 ʤʤ, ʧʘʥʢʨʝʘʪʠʯʝʩʢʠʡ ʩʚʠʱ ʨʘʟʚʠʣʩʷ ʫ 7 ʧʘ-

ʮʠʝʥʪʦʚ ʠʟ 21, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 33,33%, ʘ ʫ ʙʦʣʴʥʳʭ 

ʩ ʜʠʘʤʝʪʨʦʤ ʛʣʘʚʥʦʛʦ ʧʘʥʢʨʝʘʪʠʯʝʩʢʦʛʦ ʧʨʦʪʦʢʘ 

ʙʦʣʝʝ 3 ʤʤ ʯʘʩʪʦʪʘ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʇɼɸ ʙʳʣʘ ʚ 

12,5% ʩʣʫʯʘʷʭ ( ʫ 6 ʧʘʮʠʝʥʪʦʚ ʠʟ 48). ɼʘʥʥʘʷ ʨʘʟ-

ʥʠʮʘ ʦʢʘʟʘʣʘʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦʡ 

(ʨ=0,042).  

ʊʘʙʣʠʮʘ ˉ4. 

ɼʠʘʤʝʪʨ ʛʣʘʚʥʦʛʦ ʧʘʥʢʨʝʘʪʠʯʝʩʢʦʛʦ ʧʨʦʪʦʢʘ 

ʇʨʠʟʥʘʢ ʇʘʮʠʝʥʪʳ ʩ ʥʝʩʦʩʪʦʷ-

ʪʝʣʴʥʦʩʪʴʶ ʇɼɸ 

(N=13) 

ʇʘʮʠʝʥʪʳ ʙʝʟ ʥʝʩʦʩʪʦʷ-

ʪʝʣʴʥʦʩʪʠ ʇɼɸ (N=56) 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʜʦʩʪʦ-

ʚʝʨʥʦʩʪʴ 

ʄʝʥʝʝ 3 ʤʤ 7 (33,33%) 14 ʨ=0,042 

ɹʦʣʝʝ 3 ʤʤ 6 (12,5%) 42  

 

ɺʳʚʦʜʳ. ɽʜʠʥʩʪʚʝʥʥʳʤ ʟʥʘʯʠʤʳʤ ʬʘʢʪʦʨʦʤ, 

ʦʢʘʟʳʚʘʶʱʠʤ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʝʩʦʩʪʦʷ-

ʪʝʣʴʥʦʩʪʠ ʧʘʥʢʨʝʘʪʦʜʫʦʜʝʥʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ, ʷʚ-

ʣʷʝʪʩʷ ʜʠʘʤʝʪʨ ʛʣʘʚʥʦʛʦ ʧʘʥʢʨʝʘʪʠʯʝʩʢʦʛʦ ʧʨʦ-

ʪʦʢʘ. ʊʘʢ ʧʨʠ ʜʠʘʤʝʪʨʝ ɺʠʨʩʫʥʛʦʚʘ ʧʨʦʪʦʢʘ ʙʦʣʝʝ 3 

ʤʤ ʧʘʥʢʨʝʘʪʠʯʝʩʢʘʷ ʬʠʩʪʫʣʘ ʨʘʟʚʠʣʘʩʴ ʚ 2 ʨʘʟʘ 

ʨʝʞʝ, ʯʝʤ ʧʨʠ ʧʨʦʪʦʢʝ, ʜʠʘʤʝʪʨ ʢʦʪʦʨʦʛʦ ʤʝʥʝʝ 3 

ʤʤ (ʨ=0,042). ɿʥʘʥʠʝ ʵʪʦʛʦ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʪʱʘ-

ʪʝʣʴʥʦ ʧʦʜʭʦʜʠʪʴ ʢ ʥʘʣʦʞʝʥʠʶ ʧʘʥʢʨʝʘʪʦʜʠʛʝʩʪʠʚ-

ʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ, ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʨʝ-

ʛʫʣʷʨʥʦ ʧʨʦʚʦʜʠʪʴ ʤʦʥʠʪʦʨʠʥʛ ʦʙʲʝʤʘ ʠ ʭʘʨʘʢʪʝʨʘ 

ʜʨʝʥʘʞʥʦʡ ʞʠʜʢʦʩʪʠ, ʩ ʦʩʦʙʦʡ ʩʢʨʫʧʫʣʝʟʥʦʩʪʴʶ 

ʥʘʙʣʶʜʘʪʴ ʟʘ ʫʨʦʚʥʝʤ ʘʤʠʣʘʟʳ ʦʪʜʝʣʷʝʤʦʛʦ ʧʦ ʜʨʝ-

ʥʘʞʫ ʫ ʙʦʣʴʥʳʭ, ʠʤʝʶʱʠʭ ʜʠʤʝʪʨ ʛʣʘʚʥʦʛʦ ʧʘʥ-
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ʢʨʝʘʪʠʯʝʩʢʦʛʦ ʧʨʦʪʦʢʘ ʤʝʥʝʝ 3 ʤʤ, ʜʣʷ ʩʚʦʝʚʨʝʤʝʥ-

ʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʧʘʥʢʨʝʘʪʦʜʠ-

ʛʝʩʪʠʚʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ. ʇʨʠʟʥʘʢʦʤ ʥʝʩʦʩʪʦʷʪʝʣʴ-

ʥʦʩʪʠ ʧʘʥʢʨʝʘʪʦʜʠʛʝʩʪʠʚʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ ʷʚʣʷʝʪʩʷ 

ʦʪʜʝʣʝʥʠʝ ʥʘ 3-ʠ ʩʫʪʢʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʝʨʠ-

ʦʜʘ ʜʨʝʥʘʞʥʦʡ ʞʠʜʢʦʩʪʠ ʩ ʫʨʦʚʥʝʤ ʘʤʠʣʘʟʳ, ʚ 3 

ʨʘʟʘ ʧʨʝʚʦʩʭʦʜʷʱʠʤ ʫʨʦʚʝʥʴ ʘʤʠʣʘʟʳ ʩʳʚʦʨʦʪʢʠ 

ʢʨʦʚʠ.  
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SUICIDAL TENDENCIES AMONG PEOPLE LIVING IN THE ZONE OF ATO WITH A DIAGNOSIS 

OF SCHIZOPHRENIA  

 

ɸʥʦʪʘʮʽʷ. 
ɼʘʥʘ ʨʦʙʦʪʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʦʛʣʷʜ ʽʩʥʫʶʯʠʭ ʥʘʫʢʦʚʠʭ ʜʘʥʠʭ, ʱʦʜʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʫʾʮʠʜʘʣʴʥʠʭ ʪʝʥʜʝʥ-

ʮʽʾ ʩʝʨʝʜ ʦʩʽʙ ʷʢʽ ʧʨʦʞʠʚʘʶʪʴ ʚ ʟʦʥʽ ʧʨʦʚʝʜʝʥʥʷ ɸʊʆ ʪʘ ʤʘʶʪʴ ʚʩʪʘʥʦʚʣʝʥʠʡ ʜʽʘʛʥʦʟ ʰʠʟʦʬʨʝʥʽʷ. ʋ 

ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʭʚʦʨʦʙʣʠʚʽ ʧʝʨʝʞʠʚʘʥʥʷ ʨʘʟʦʤ ʽʟ ʩʠʪʫʘʮʽʡʥʠʤʠ ʪʘ ʦʩʦʙʠʩʪʽʩʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʦʙʫʤʦʚ-

ʣʶʶʪʴ ʚʠʩʦʢʽ ʩʫʾʮʠʜʘʣʴʥʽ ʨʠʟʠʢʠ, ʚ 32 ʨʘʟʠ ʚʠʱʠʡ, ʥʽʞ ʫ ʟʘʛʘʣʴʥʽʡ ʧʦʧʫʣʷʮʽʾ ʥʘʩʝʣʝʥʥʷ. ɸ ʧʽʜ ʚʧʣʠʚʦʤ ʪʨʠ-

ʚʘʣʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʟʦʥʽ ʙʦʡʦʚʠʭ ʜʽʡ, ʫ ʭʚʦʨʠʭ ʬʦʨʤʫʶʪʴʩʷ ʱʝ ʡ ʭʨʦʥʽʯʥʽ ʟʤʽʥʠ ʦʩʦʙʠʩʪʦʩʪʽ, ʪʦʤʫ ʦʩʦʙ-

ʣʠʚʫ ʘʢʪʫʘʣʴʥʽʩʪʴ ʥʘʙʫʚʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʥʦʟʦʣʦʛʽʯʥʠʭ ʨʦʟʣʘʜʽʚ ʧʩʠʭʽʯʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʫ ʮʠʭ ʦʩʽʙ. ɺʩʝ ʮʝ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʧʝʨʚʠʥʥʦʾ ʪʘ ʚʪʦʨʠʥʥʦʾ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʩʫʾʮʠʜʘʣʴʥʦʾ ʧʦʚʝʜʽʥʢʠ ʫ ʜʘʥʦʾ ʛʨʫʧʠ ʭʚʦʨʠʭ. 
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Abstract. 

This work is aimed at reviewing existing scientific data on the study of suicidal tendencies among people 

living in the zone of ATO and having a diagnosis of schizophrenia. Due to the fact that painful experiences, to-

gether with situational and personal factors, cause high suicidal risks, 32 times higher than in the general popu-

lation. And under the influence of prolonged stay in the combat zone, patients also develop chronic changes in 

personality, therefore, the need for a more detailed study of the pre-psychological disorders of mental activity in 

these individuals becomes of particular relevance. All this necessitates the development of an effective system of 

primary and secondary prevention of suicidal behavior in this group of patients. 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʫʾʮʠʜʘʣʴʥʽ ʩʧʨʦʙʠ, ʘʫʪʦʘʛʨʝʩʠʚʥʘ ʧʦʚʝʜʽʥʢʘ, ʧʩʠʭʽʯʥʽ ʨʦʟʣʘʜʠ ʦʩʦʙʠʩʪʦʩʪʽ, ʰʠʟʦʬ-

ʨʝʥʽʷ, ʟʦʥʘ ʧʨʦʚʝʜʝʥʥʷ ʘʥʪʠʪʝʨʦʨʠʩʪʠʯʥʦʾ ʦʧʝʨʘʮʽʾ (ɸʊʆ). 

Key words: suicidal attempts, auto-aggressive behavior, psychiatric disorders, schizophrenia, zone of anti 

terrorist operation 

 

ɺ ʩʪʨʫʢʪʫʨʽ ʧʩʠʭʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʰʠʟʦʬʨʝ-

ʥʽʷ ʟʘʡʤʘʻ ʚʘʛʦʤʝ ʤʽʩʮʝ, ʾʾ ʧʝʨʝʙʽʛ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʦʩʪʫʧʦʚʦ ʥʘʨʦʩʪʘʶʯʠʭ ʟʤʽʥ ʩʧʨʠʡʥʷʪʪʷ, ʤʠʩ-

ʣʝʥʥʷ, ʩʦʮʽʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʤʦʚʠ, ʧʦʯʫʪʪʽʚ ʪʘ ʤʦ-

ʪʠʚʘʮʽʡ. ʃʽʪʝʨʘʪʫʨʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʣʽʢʫ-

ʚʘʥʥʷ ʰʠʟʦʬʨʝʥʽʾ ʻ ʜʦʚʛʦʪʨʠʚʘʣʠʤ ʪʘ ʜʦʩʠʪʴ ʚʠʪʨʘ-

ʪʥʠʤ, ʘ ʧʨʦʙʣʝʤʠ ʩʦʮʽʘʣʴʥʦʾ ʘʜʘʧʪʘʮʽʾ ʽ ʨʝʘʙʽʣʽʪʘʮʽʾ 

ʮʠʭ ʦʩʽʙ ʟʘʣʠʰʘʶʪʴʩʷ ʜʘʣʝʢʠʤʠ ʚʽʜ ʦʩʪʘʪʦʯʥʦʛʦ ʚʠ-

ʨʽʰʝʥʥʷ [1, 3, 10]. 

ɿʘ ʫʩʝʨʝʜʥʝʥʠʤʠ ʜʘʥʠʤʠ ʨʽʟʥʠʭ ʜʦʩʣʽʜʥʠʢʽʚ, 

ʦʜʠʥ ʟ ʜʝʩʷʪʠ ʭʚʦʨʠʭ ʥʘ ʰʠʟʦʬʨʝʥʽʶ ʛʠʥʝ ʚ ʨʝʟʫʣʴ-

ʪʘʪʽ ʩʘʤʦʛʫʙʩʪʚʘ, ʧʝʨʝʙʫʚʘʶʯʠ ʥʘ ʜʠʩʧʘʥʩʝʨʥʦʤʫ 

ʦʙʣʽʢʫ ʚ ʧʩʠʭʦʥʝʚʨʦʣʦʛʽʯʥʠʭ ʟʘʢʣʘʜʘʭ [2, 5, 6, 12, 

14]. ʇʦʢʘʟʥʠʢʠ ʩʤʝʨʪʥʦʩʪʽ (ʙʽʣʷ 15 %) ʚʥʘʩʣʽʜʦʢ ʩʫ-

ʾʮʠʜʫ ʫ ʭʚʦʨʠʭ ʥʘ h ʠʟʦʬʨʝʥʽʶ ʻ ʧʦʨʽʚʥʷʥʠʤʠ ʟ ʘʥʘ-

ʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʧʘʮʽʻʥʪʽʚ ʽʟ ʜʝʧʨʝʩʠʚʥʠʤʠ 

ʨʦʟʣʘʜʘʤʠ. ɺ ʮʽʣʦʤʫ, ʩʫʾʮʠʜʘʣʴʥʠʡ ʨʠʟʠʢ ʫ ʮʠʭ 

ʭʚʦʨʠʭ ʚ 32 ʨʘʟʠ ʚʠʱʠʡ, ʥʽʞ ʫ ʟʘʛʘʣʴʥʽʡ ʧʦʧʫʣʷʮʽʾ 

ʥʘʩʝʣʝʥʥʷ.  

ʍʚʦʨʦʙʣʠʚʽ ʧʝʨʝʞʠʚʘʥʥʷ ʨʘʟʦʤ ʽʟ ʩʠʪʫʘʮʽʡ-

ʥʠʤʠ ʪʘ ʦʩʦʙʠʩʪʽʩʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʦʙʫʤʦʚʣʶʶʪʴ 

ʚʠʩʦʢʽ ʩʫʾʮʠʜʘʣʴʥʽ ʨʠʟʠʢʠ. ʇʽʜ ʚʧʣʠʚʦʤ ʪʨʠʚʘʣʦʛʦ 

ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʟʦʥʽ ʙʦʡʦʚʠʭ ʜʽʡ, ʫ ʭʚʦʨʠʭ ʬʦʨʤʫ-

ʶʪʴʩʷ ʭʨʦʥʽʯʥʽ ʟʤʽʥʠ ʦʩʦʙʠʩʪʦʩʪʽ, ʪʦʤʫ ʦʩʦʙʣʠʚʦ 

ʘʢʪʫʘʣʴʥʦʶ ʩʪʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʛʦ ʜʦ-

ʩʣʽʜʞʝʥʥʷ ʜʦʥʦʟʦʣʦʛʽʯʥʠʭ ʨʦʟʣʘʜʽʚ ʧʩʠʭʽʯʥʦʾ ʜʽʷ-

ʣʴʥʦʩʪʽ ʫ ʮʠʭ ʦʩʽʙ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʚʠʚʯʠʪʠ ʢʣʽʥʽʢʦ-ʧʩʠʭʦ-

ʧʘʪʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʦʩʽʙ, ʱʦ ʩʪʨʘʞʜʘʶʪʴ ʥʘ 

ʰʠʟʦʬʨʝʥʽʶ ʪʘ ʤʘʶʪʴ ʧʨʦʷʚʠ ʩʫʾʮʠʜʘʣʴʥʦʾ ʧʦʚʝʜʽ-

ʥʢʠ, ʷʢʽ ʧʨʦʞʠʚʘʶʪʴ ʚ ʟʦʥʽ ʧʨʦʚʝʜʝʥʥʷ ʘʥʪʠʪʝʨʦʨʠ-

ʩʪʠʯʥʦʾ ʦʧʝʨʘʮʽʾ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʦʨʝʪʠ-

ʯʥʠʡ, ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʡ, ʩʦʮʽʘʣʴʥʦ-ʜʝʤʦʛʨʘʬʽʯʥʠʡ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʘ ʜʘʥʠʤʠ ʟʘʨʫʙʽʞ-

ʥʠʭ ʘʚʪʦʨʽʚ, ʩʫʾʮʠʜ ʚʚʘʞʘʻʪʴʩʷ ʧʨʦʚʽʜʥʦʶ ʧʨʠʯʠ-

ʥʦʶ ʧʝʨʝʜʯʘʩʥʦʾ ʩʤʝʨʪʽ ʧʨʠ ʰʠʟʦʬʨʝʥʽʾ. ʅʘ ʩʪʫʧʽʥʴ 

ʩʫʾʮʠʜʘʣʴʥʦʛʦ ʨʠʟʠʢʫ ʚʧʣʠʚʘʻ ʨʽʚʝʥʴ ʢʦʤʧʣʘʡʝʥʩʘ 

ʽ ʘʜʝʢʚʘʪʥʽʩʪʴ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʣʽʢʫʚʘʥʥʷ. ʇʦʙʽ-

ʯʥʽ ʥʝʚʨʦʣʦʛʽʯʥʽ ʫʩʢʣʘʜʥʝʥʥʷ, ʪʝʨʘʧʽʾ, ʦʩʦʙʣʠʚʦ 

ʘʢʘʪʠʟʽʷ, ʤʦʞʫʪʴ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʜʫʤʢʘʤʠ ʧʨʦ 

ʩʘʤʦʛʫʙʩʪʚʦ. ɼʦ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ ʩʫʾʮʠʜʫ 

ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʰʠʟʦʬʨʝʥʽʾ ʚʽʜʥʝʩʝʥʽ ʧʦʧʝʨʝʜʥʽ 

ʩʫʾʮʠʜʘʣʴʥʽ ʩʧʨʦʙʠ, ʩʦʮʽʘʣʴʥʽ (ʤʘʣʘ ʩʦʮʽʘʣʴʥʘ ʧʽʜʪ-

ʨʠʤʢʘ, ʥʝʜʦʣʽʢ ʩʪʘʙʽʣʴʥʠʭ ʨʦʜʠʥʥʠʭ ʟʚ'ʷʟʢʽʚ, ʟʥʠ-

ʞʝʥʥʷ ʩʪʘʪʫʩʫ), ʧʩʠʭʦʧʘʪʦʣʦʛʽʯʥʽ ʩʠʤʧʪʦʤʠ (ʤʘʨʝ-

ʚʥʽ ʽʜʝʾ ʟ ʥʘʩʪʦʨʦʞʝʥʽʩʪʶ, ʽʤʧʝʨʘʪʠʚʥʽ ʛʘʣʶʮʠʥʘʮʽʾ, 

ʜʝʟʽʥʪʝʛʨʘʮʽʷ ʤʠʩʣʝʥʥʷ, ʧʩʠʭʦʤʦʪʦʨʥʝ ʟʙʫʜʞʝʥʥʷ, 

ʥʝʛʘʪʠʚʥʽ ʩʠʤʧʪʦʤʠ, ʜʝʧʨʝʩʽʷ, ʙʝʟʥʘʜʽʷ) ʽ ʟʣʦʚʞʠ-

ʚʘʥʥʷ ʧʩʠʭʦʘʢʪʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ. ʇʦʛʘʥʘ ʩʦʮʽʘ-

ʣʴʥʘ ʧʽʜʪʨʠʤʢʘ, ʩʪʠʛʤʘʪʠʟʘʮʽʷ ʭʚʦʨʦʙʠ, ʝʢʦʥʦʤʽʯʥʽ 

ʪʨʫʜʥʦʱʽ ʪʘʢʦʞ ʧʽʜʚʠʱʫʶʪʴ ʨʽʚʝʥʴ ʩʫʾʮʠʜʘʣʴʥʦʩʪʽ. 

ʈʠʟʠʢ ʩʘʤʦʛʫʙʩʪʚʘ ʚʠʱʝ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʧʦʜʚʽʡ-

ʥʠʤ ʜʽʘʛʥʦʟʦʤ, ʢʦʣʠ ʥʘ ʪʣʽ ʧʝʨʝʙʽʛʫ ʰʠʟʦʬʨʝʥʽʾ ʤʘʻ 

ʤʽʩʮʝ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʧʩʠʭʦʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ. ɿʥʘ-

ʯʥʘ ʢʽʣʴʢʽʩʪʴ ʧʩʠʭʽʘʪʨʠ ʚʽʜʟʥʘʯʘʣʠ, ʱʦ ʩʫʾʮʠʜ ʧʨʠ 

ʰʠʟʦʬʨʝʥʽʾ ʤʦʞʣʠʚʠʡ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʧʩʠʭʽʯʥʦʛʦ 

ʨʦʟʣʘʜʫ, ʫ ʭʚʦʨʠʭ ʟ ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʠʤ ʧʨʝʤʦʨʙʽʜ-

ʥʠʤ ʨʽʚʥʝʤ ʽʥʪʝʣʝʢʪʫ ʽ ʟ ʛʣʠʙʦʢʠʤʠ ʧʝʨʝʞʠʚʘʥʥʷʤʠ 

ʟ ʧʨʠʚʦʜʫ ʥʘʩʣʽʜʢʽʚ ʧʩʠʭʽʯʥʦʛʦ ʨʦʟʣʘʜʫ. ʉʭʠʣʴ-

ʥʽʩʪʴ ʜʦ ʩʘʤʦʫʰʢʦʜʞʝʥʥʷ, ʘʫʪʦʘʛʨʝʩʠʚʥʽ ʪʝʥʜʝʥʮʽʾ, 

ʽʤʧʝʨʘʪʠʚʥʽ ʩʣʫʭʦʚʽ ʧʩʝʚʜʦʛʘʣʶʮʠʥʘʮʽʾ ʧʦʚʠʥʥʽ ʥʘ-

ʩʪʦʨʦʞʠʪʠ ʣʽʢʘʨʷ ʱʦʜʦ ʤʦʞʣʠʚʦʛʦ ʩʘʤʦʛʫʙʩʪʚʘ. 

ʄʘʡʞʝ ʚ 20 % ʚʠʧʘʜʢʽʚ ʩʫʾʮʠʜʘʣʴʥʽ ʩʧʨʦʙʠ ʧʨʠ 

ʰʠʟʦʬʨʝʥʽʾ, ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʧʨʠ ʾʾ ʨʝʟʠʩʪʝʥʪʥʠʭ ʚʘ-

ʨʽʘʥʪʘʭ ʧʝʨʝʙʽʛʫ (çʨʝʬʨʘʢʪʝʨʥʘ ʰʠʟʦʬʨʝʥʽʷè) [4, 

7]. 

ʅʘ ʜʫʤʢʫ ʧʩʠʭʽʘʪʨʽʚ ʛʦʩʧʽʪʘʣʽʟʘʮʽʷ ʯʘʩʪʢʦʚʦ 

ʧʽʜʚʠʱʫʻ ʨʠʟʠʢ ʩʫʾʮʠʜʫ ʚ ʟʚ'ʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʥʘʩʠʣʴ-

ʥʠʮʴʢʘ ʽʟʦʣʷʮʽʷ ʭʚʦʨʦʛʦ ʚʽʜ ʩʫʩʧʽʣʴʩʪʚʘ ʩʧʨʠʡʤʘ-

ʻʪʴʩʷ ʾʤ ʚʢʨʘʡ ʥʝʛʘʪʠʚʥʦ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʙʽʣʴʰʽʩʪʴ 

ʧʩʠʭʽʘʪʨʽʚ ʚʚʘʞʘʶʪʴ ʛʦʩʧʽʪʘʣʽʟʘʮʽʶ ʧʨʠ ʥʘʷʚʥʦʩʪʽ 

ʩʫʾʮʠʜʘʣʴʥʠʭ ʜʫʤʦʢ ʦʙʦʚ'ʷʟʢʦʚʦʶ, ʦʩʢʽʣʴʢʠ ʚ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʘ ʧʘʮʽʻʥʪʦʤ ʤʦʞʥʘ ʚʝʩʪʠ ʧʦʩʪʽʡʥʝ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʧʨʠʟʥʘʯʠʪʠ ʘʥʪʠʜʝʧʨʝʩʘʥʪʠ, ʥʘʜʘ-

ʶʯʠ ʡʦʤʫ ʧʨʠ ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʫ ʧʩʠʭʦʣʦʛʽʯʥʫ ʧʽʜʪ-

ʨʠʤʢʫ (ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʩʘʤʦʦʮʽʥʢʠ, ʩʪʫʧʝʥʷ ʚʧʝ-

ʚʥʝʥʦʩʪʽ ʚ ʩʦʙʽ ʪʘ ʽʥ.) [8, 9, 15, 17]. 

ʉʫʾʮʠʜʘʣʴʥʽ ʜʫʤʢʠ ʧʨʠ ʰʠʟʦʬʨʝʥʽʾ ʙʫʚʘʻ ʩʢʣʘ-

ʜʥʦ ʨʦʟʧʽʟʥʘʪʠ, ʩʫʾʮʠʜʘʣʴʥʽ ʩʧʨʦʙʠ ʚʘʞʢʦ ʧʦʧʝʨʝ-

ʜʠʪʠ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʯʝʨʝʟ ʾʭ ʽʤʧʫʣʴʩʠʚʥʦʩʪʽ (Gut-

Fayand A. et al., 2001). ʂʨʽʤ ʪʦʛʦ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʥ-

ʰʠʭ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʩʪʨʘʞʜʘʶʪʴ ʥʘ ʧʩʠʭʽʯʥʽ ʨʦʟʣʘʜʠ, 

ʭʚʦʨʽ ʰʠʟʦʬʨʝʥʽʾ ʚʜʘʶʪʴʩʷ ʜʦ ʤʝʪʦʜʽʚ ʩʘʤʦʛʫʙʩʪʚʘ, 

ʧʨʘʢʪʠʯʥʦ ʚʠʢʣʶʯʘʻ ʥʝʚʜʘʣʫ ʩʧʨʦʙʫ [10, 13, 14]. 

ʈʦʟʙʽʨ ʚʠʧʘʜʢʽʚ ʩʫʾʮʠʜʫ ʧʨʠ ʰʠʟʦʬʨʝʥʽʾ ʧʦʢʘ-

ʟʫʻ, ʱʦ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ, ʥʝ ʤʝʥʰʝ ʥʽʞ ʟʘ 3 ʤʽ-

ʩʷʮʽ ʜʦ ʩʘʤʦʛʫʙʩʪʚʘ, ʭʚʦʨʽ ʘʙʦ ʾʭ ʨʦʜʠʯʽ ʟʚʝʨʪʘʣʠʩʷ 

ʟʘ ʤʝʜʠʯʥʦʶ ʜʦʧʦʤʦʛʦʶ. ɿʦʢʨʝʤʘ, ʧʨʦʭʦʜʠʣʠ ʢʫʨʩ 

ʣʽʢʫʚʘʥʥʷ ʚ ʧʩʠʭʽʘʪʨʠʯʥʽʡ ʣʽʢʘʨʥʽ, ʟ ʥʠʭ ʤʘʡʞʝ ʚ 

ʧʦʣʦʚʠʥʽ ʚʠʧʘʜʢʽʚ ʩʘʤʦʛʫʙʩʪʚʘ ʧʝʨʝʜʫʚʘʣʦ ʟʚʝʨ-

ʥʝʥʥʷ ʜʦ ʧʩʠʭʽʘʪʨʘ ʟʘ ʪʠʞʜʝʥʴ ʜʦ ʩʫʾʮʠʜʫ (Roy A., 

1982). ɼʦʩʠʪʴ ʯʘʩʪʦ ʧʨʠʯʠʥʦʶ ʩʫʾʮʠʜʫ ʤʦʞʝ ʙʫʪʠ 

ʥʝʧʨʘʚʠʣʴʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʤʝʜʠʢʘʤʝʥʪʽʚ, ʧʨʠʡʦʤ 

ʥʝʘʜʝʢʚʘʪʥʠʭ ʜʦʟ ʧʨʝʧʘʨʘʪʽʚ, ʷʢʽ ʘʙʦ ʟʘʥʘʜʪʦ ʟʘʥʠ-

ʞʝʥʽ, ʘʙʦ ʥʘʜʪʦ ʚʝʣʠʢʽ [2, 4, 11, 16]. 



40 MEDICAL SCIENCES / ζColloquium - journal Ȼ# 12(36),2019 

ʄʝʜʠʯʥʠʡ ʧʝʨʩʦʥʘʣ, ʷʢʠʡ ʙʝʨʝ ʫʯʘʩʪʴ ʚ ʣʽʢʫ-

ʚʘʥʥʽ ʭʚʦʨʦʛʦ ʥʘ ʰʠʟʦʬʨʝʥʽʶ, ʧʦʚʠʥʝʥ ʧʦʩʪʽʡʥʦ 

ʧʘʤ'ʷʪʘʪʠ ʧʨʦ ʚʠʩʦʢʠʡ ʨʠʟʠʢ ʩʫʾʮʠʜʫ ʧʨʠ ʮʴʦʤʫ ʟʘ-

ʭʚʦʨʶʚʘʥʥʽ. ɺʽʜʢʨʠʪʘ ʨʦʟʤʦʚʘ ʟ ʧʘʮʽʻʥʪʦʤ, ʱʠʨʝ 

ʩʪʘʚʣʝʥʥʷ ʜʦ ʡʦʛʦ ʧʝʨʝʞʠʚʘʥʴ, ʫʚʘʛʫ ʜʦ ʡʦʛʦ ʧʣʘʥʽʚ 

ʥʝʨʽʜʢʦ ʜʦʟʚʦʣʷʻ ʟʘʧʦʙʽʛʪʠ ʩʫʾʮʠʜʘʣʴʥʫ ʩʧʨʦʙʫ. 

ʉʝʨʝʜ ʭʚʦʨʠʭ ʥʘ ʰʠʟʦʬʨʝʥʽʶ ʩʫʾʮʠʜʘʣʴʥʽ 

ʩʧʨʦʙʠ ʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʫ ʤʦʣʦʜʠʭ ʯʦʣʦʚʽʢʽʚ, 

ʦʩʦʙʣʠʚʦ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʚʦʥʠ ʥʘʤʘʛʘʣʠʩʷ 

ʧʦʢʽʥʯʠʪʠ ʞʠʪʪʷ ʩʘʤʦʛʫʙʩʪʚʦʤ ʨʘʥʽʰʝ [1, 5, 7, 12, 

13]. ʇʨʦʚʽʩʥʠʢʘʤʠ ʩʫʾʮʠʜʘʣʴʥʦʾ ʧʦʚʝʜʽʥʢʠ ʚʚʘʞʘ-

ʶʪʴʩʷ ʚʠʨʘʞʝʥʽ ʩʠʤʧʪʦʤʠ ʜʝʧʨʝʩʽʾ, ʩʪʽʡʢʽ ʨʦʟʣʘʜʠ 

ʩʧʨʠʡʥʷʪʪʷ, ʧʘʥʽʯʥʽ ʘʪʘʢʠ, ʯʘʩʪʽ ʚʠʧʘʜʢʠ ʛʦʩʧʽʪʘʣʽ-

ʟʘʮʽʾ ʜʦ ʧʩʠʭʽʘʪʨʠʯʥʦʾ ʣʽʢʘʨʥʽ. ʏʘʩʪʦʪʘ ʥʝʟʘʚʝʨʰʝ-

ʥʠʭ ʩʫʾʮʠʜʘʣʴʥʠʭ ʩʧʨʦʙ ʫ ʭʚʦʨʠʭ ʥʘ ʰʠʟʦʬʨʝʥʽʶ ʚ 

2-5 ʨʘʟʽʚ ʚʠʱʝ ʟʘʛʘʣʴʥʽʡ ʧʦʧʫʣʷʮʽʾ, ʚʽʜ 25 % ʜʦ 50 

% ʧʘʮʽʻʥʪʽʚ ʟʜʽʡʩʥʶʚʘʣʠ ʩʫʾʮʠʜʘʣʴʥʫ ʩʧʨʦʙʫ ʭʦʯʘ 

ʙ ʦʜʠʥ ʨʘʟ, ʽ ʚʽʜ 4 % ʜʦ 13% ʛʠʥʫʪʴ ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʫ-

ʾʮʠʜʫ. ɿʘ ʜʘʥʠʤʠ ʽʥʰʠʭ ʘʚʪʦʨʽʚ, ʧʨʠ ʰʠʟʦʬʨʝʥʽʾ ʩʘ-

ʤʦʛʫʙʩʪʚʘ ʩʢʦʶʶʪʴ ʙʣʠʟʴʢʦ 20-40 % ʭʚʦʨʠʭ, ʽ 9-13 

% ʟ ʥʠʭ, ʟʘʢʽʥʯʫʶʪʴʩʷ ʣʝʪʘʣʴʥʦ [10, 11, 16]. 

ʏʘʩʪʠʥʘ ʜʦʩʣʽʜʥʠʢʽʚ ʧʦʢʘʟʫʻ, ʱʦ ʩʫʾʮʠʜʘʣʴʥʘ 

ʧʦʚʝʜʽʥʢʘ ʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʜʝʙʶʪʥʠʭ ʝʪʘʧʽʚ 

ʰʠʟʦʬʨʝʥʽʾ ʽ ʰʠʟʦʬʨʝʥʦʧʦʜʽʙʥʠʭ ʨʦʟʣʘʜʽʚ ʘʙʦ ʥʘ-

ʚʽʪʴ ʧʩʠʭʦʟ ʤʦʞʝ ʤʘʥʽʬʝʩʪʫʚʘʪʠ ʟ ʩʫʾʮʠʜʫ. ɼʦʩʣʽʜ-

ʥʠʢʠ ʧʦʷʩʥʶʻ ʮʝʡ ʬʘʢʪ, ʪʠʤ ʱʦ ʰʚʠʜʢʦ ʨʦʟʚʠʚʘ-

ʻʪʴʩʷ ʩʪʘʥ ʚʣʘʩʥʦʾ ʤʽʥʣʠʚʦʩʪʽ, ʧʦʯʫʪʪʷʤ ʥʝʙʝʟʧʝʢʠ, 

ʱʦ ʥʘʩʫʚʘʶʪʴʩʷ ʽ ʪʨʠʚʦʛʦʶ, ʽ ʩʫʾʮʠʜʘʣʴʥʘ ʩʧʨʦʙʘ ʚ 

ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʢʫʧʽʨʫʻ ʜʝʧʝʨʩʦʥʘʣʽʟʘʮʽʡʥʽ-ʜʝʨʝʘʣʽ-

ʟʘʮʽʡʥʽ ʧʨʦʷʚʠ, ʟʥʘʯʥʦ ʟʤʝʥʰʫʶʯʠ ʘʬʝʢʪʠʚʥʫ ʥʘ-

ʧʨʫʛʫ. ʇʨʠ ʤʘʣʦʧʨʦʛʨʝʜʽʝʥʪʥʠʭ ʬʦʨʤʘʭ ʭʚʦʨʽ, ʷʢ 

ʧʨʘʚʠʣʦ, ʜʦʚʛʦ ʟʙʝʨʽʛʘʶʪʴ ʩʚʽʡ ʩʦʮʽʘʣʴʥʠʡ ʽ ʧʨʦʬʝ-

ʩʽʡʥʠʡ ʩʪʘʪʫʩ ʪʘ ʾʭ ʤʦʪʠʚʠ ʩʫʾʮʠʜʘʣʴʥʦʾ ʧʦʚʝʜʽʥʢʠ 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʨʴʦʭ ʯʠʥʥʠʢʽʚ: ʟʙʝʨʝʞʝʥʥʷ ʧʩʠʭʽʯʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʧʩʠʭʦʛʝʥʥʦʛʦ ʽ ʧʩʠʭʦʧʘʪʦʣʦʛʽʯʥʦʛʦ 

ʩʠʤʧʪʦʤʦʢʦʤʧʣʝʢʩʫ ʚ ʧʨʦʜʦʚʞ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʮʝ-

ʩʫʘʣʴʥʠʭ ʟʤʽʥ, ʟʤʽʥʶʶʪʴʩʷ ʬʦʨʤʠ, ʤʦʪʠʚʠ ʽ ʥʘʩ-

ʣʽʜʢʠ ʩʫʾʮʠʜʘʣʴʥʦʾ ʧʦʚʝʜʽʥʢʠ [1, 3, 6]. 

ɿʘʛʨʦʟʘ ʩʫʾʮʠʜʘʣʴʥʦʾ ʧʦʚʝʜʽʥʢʠ ʧʽʩʣʷ ʢʫʧʫ-

ʚʘʥʥʷ ʛʦʩʪʨʠʭ ʧʨʦʷʚʽʚ ʧʩʠʭʦʟʫ ʽ ʚʠʧʠʩʢʠ ʧʘʮʽʻʥʪʘ ʟʽ 

ʩʪʘʮʽʦʥʘʨʫ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʥʠʞʫʻʪʴʩʷ. ɿʘ ʜʝʷʢʠʤʠ 

ʜʘʥʠʤʠ 34 % ʟ 63 % ʩʫʾʮʠʜʽʚ ʩʝʨʝʜ ʭʚʦʨʠʭ ʥʘ ʰʠʟʦ-

ʬʨʝʥʽʶ ʚʽʜʙʫʣʠʩʷ ʧʽʩʣʷ ʚʠʧʠʩʢʠ, ʘ 31 % çʧʦʢʣʘʣʠ 

ʥʘ ʩʝʙʝ ʨʫʢʠè ʧʽʜ ʯʘʩ ʣʽʢʫʚʘʥʥʷ. ɼʘʥʽ J. M. Sinclair ʽ 

ʩʧʽʚʘʚʪʦʨʽʚ (2004) ʧʦʢʘʟʫʶʪʴ, ʱʦ 62,2 % ʭʚʦʨʠʭ ʥʘ 

ʰʠʟʦʬʨʝʥʽʶ ʚʯʠʥʠʣʠ ʟʘʚʝʨʰʝʥʫ ʩʫʾʮʠʜʘʣʴʥʫ 

ʩʧʨʦʙʫ ʧʨʦʪʷʛʦʤ ʰʝʩʪʠ ʤʽʩʷʮʽʚ ʧʽʩʣʷ ʚʠʧʠʩʢʠ ʟʽ 

ʩʪʘʮʽʦʥʘʨʫ [3, 9, 12, 17] 

ɿʘ ʚʽʜʦʤʦʩʪʷʤʠ ɿ.ʈ. ɿʫʣʢʘʨʥʻʻʚʠ (2000), ʫ 50 % 

ʚʠʧʘʜʢʽʚ ʧʘʮʽʻʥʪʠ ʟ ʰʠʟʦʬʨʝʥʽʻʶ ʦʙʠʨʘʣʠ ʩʧʦʩʦ-

ʙʦʤ ʩʫʾʮʠʜʫ ʧʝʨʝʜʦʟʫʚʘʥʥʷ ʤʝʜʠʢʘʤʝʥʪʘʤʠ, ʚ 12 % 

ʚʠʧʘʜʢʽʚ ʚʜʘʚʘʣʠʩʷ ʜʦ ʩʘʤʦʧʦʚʽʰʝʥʥʷ, 10 % ʜʦ ʧʘ-

ʜʽʥʥʷ ʟ ʚʠʩʦʪʠ, 8 % ʩʘʤʦʧʦʨʝʟʽʚ, ʽʥʰʽ 4 % ʢʦʣʦʪʦ-

ʨʽʟʘʥʽ ʫʰʢʦʜʞʝʥʥʷ [2, 7, 10]. 

ʈʷʜ ʘʚʪʦʨʽʚ ʧʽʜʢʨʝʩʣʶʚʘʣʠ, ʱʦ, ʟ ʦʛʣʷʜʫ ʥʘ 

ʦʩʦʙʣʠʚʦʩʪʽ ʩʫʾʮʠʜʘʣʴʥʦʾ ʧʦʚʝʜʽʥʢʠ ʭʚʦʨʠʭ ʥʘ ʰʠ-

ʟʦʬʨʝʥʽʶ, ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫ-

ʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʬʘʢʪʦʨʠ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʟʘʛʘʣʴʥʦʾ ʧʦ-

ʧʫʣʷʮʽʾ, ʘʣʝ ʽ ʬʘʢʪʦʨʠ ʩʧʝʮʠʬʽʯʥʽ ʚʠʢʣʶʯʥʦ ʜʣʷ ʮʽʻʾ 

ʛʨʫʧʠ ʧʘʮʽʻʥʪʽʚ. 

ɺʘʞʢʘ ʜʝʧʨʝʩʽʷ ʟ ʤʘʷʯʥʝʶ ʟʚʠʥʫʚʘʯʝʥʥʷ, ʩʘʤʦ-

ʟʥʠʱʝʥʥʷ, ʚ ʨʘʤʢʘʭ ʰʠʟʦʬʨʝʥʽʾ, ʧʝʨʝʩʣʽʜʫʶʯʠ ʤʦ-

ʪʠʚ ʚʨʷʪʫʚʘʪʠʩʴ ʚʽʜ ʩʪʨʘʞʜʘʥʴ, ʤʥʠʤʦʛʦ ʧʝʨʝʩʣʽʜʫ-

ʚʘʥʥʷ, ʛʘʥʴʙʠ, ʱʦ ʤʦʞʝ ʩʪʘʪʠ ʤʦʪʠʚʦʤ ʨʦʟʰʠʨʝ-

ʥʦʛʦ ʩʫʾʮʠʜʫ, ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʥʘʡʯʘʩʪʽʰʝ ʜʽʪʝʡ ʽ ʜʨʫ-

ʞʠʥ ʘʙʦ ʯʦʣʦʚʽʢʘ.  

ɿʘ ʜʘʥʠʤʠ ʜʝʷʢʠʭ ʥʘʫʢʦʚʮʽʚ, ʜʦ ʯʠʥʥʠʢʽʚ ʨʠ-

ʟʠʢʫ ʩʫʾʮʠʜʫ ʧʨʠ ʰʠʟʦʬʨʝʥʽʾ ʚʽʜʥʦʩʠʪʴʩʷ ʤʘʷʯʥʽ 

ʽʜʝʾ ʧʝʨʝʩʣʽʜʫʚʘʥʥʷ ʘʙʦ ʚʧʣʠʚʫ, ʛʦʩʪʨʠʡ ʧʦʯʘʪʦʢ 

ʥʘʧʘʜʫ, ʥʘʷʚʥʽʩʪʴ ʟʘʛʨʦʟʣʠʚʠʭ ʘʙʦ ʥʘʢʘʟʫʶʯʠʭ çʛʦ-

ʣʦʩʽʚè, ʩʝʥʝʩʪʦʧʘʪʽʾ ʪʘ ʜʠʩʤʦʨʬʦʙʽʾ [5, 9, 15]. 

ʌʘʢʪʦʨʠ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʩʢʦʻʥʥʶ ʩʫʾʮʠʜʘʣʴʥʦʾ 

ʩʧʨʦʙʠ ʩʝʨʝʜ ʭʚʦʨʠʭ ʥʘ ʰʠʟʦʬʨʝʥʽʶ: ʢʦʤʦʨʙʽʜʥʽ 

ʜʝʧʨʝʩʽʾ; ʚʘʞʢʠʡ ʭʨʦʥʽʯʥʠʡ ʧʝʨʝʙʽʛ ʭʚʦʨʦʙʠ ʽ ʯʘʩʪʽ 

ʟʘʛʦʩʪʨʝʥʥʷ ʧʨʦʮʝʩʫ, ʟ ʚʪʨʘʪʦʶ ʥʘʜʽʾ; ʧʝʨʝʚʘʞʥʦ 

ʤʦʣʦʜʽ ʭʚʦʨʽ ʟ ʽʤʧʫʣʴʩʠʚʥʽʩʪʶ, ʜʠʩʬʦʨʽʻʶ ʽ ʥʘʨʢʦ-

ʪʠʯʥʦʶ ʟʘʣʝʞʥʽʩʪʶ; ʤʦʣʦʜʽ ʧʘʮʽʻʥʪʠ ʟ ʚʠʩʦʢʠʤ ʨʽ-

ʚʥʝʤ ʽʥʪʝʣʝʢʪʫ, ʚʠʩʦʢʠʤʠ ʜʦʩʷʛʥʝʥʥʷʤʠ ʚ ʞʠʪʪʽ; 

ʧʘʮʽʻʥʪʠ ʟ ʥʝʟʘʜʦʚʽʣʴʥʠʤ ʨʝʟʫʣʴʪʘʪʘʤʠ ʣʽʢʫʚʘʥʥʷ ʟ 

ʥʝʜʦʩʪʘʪʥʴʦʶ ʩʦʮʽʘʣʴʥʦʶ ʧʽʜʪʨʠʤʢʦʶ. 

ʅʘ ʧʝʨʽʦʜ ʩʴʦʛʦʜʝʥʥʷ ʟʘ ʜʘʥʠʤʠ ʩʪʘʪʠʩʪʠʢʠ ʚʽ-

ʜʦʤʦ, ʱʦ ʚ ʟʦʥʽ ʧʨʦʚʝʜʝʥʥʷ ʘʥʪʠʪʝʨʦʨʠʩʪʠʯʥʦʾ ʦʧʝ-

ʨʘʮʽʾ ʩʢʦʻʥʦ ʙʣʠʟʴʢʦ 30 % ʩʫʾʮʠʜʽʚ [10]. ɻʦʣʦʚʥʦʶ 

ʧʨʠʯʠʥʦʶ, ʩʫʾʮʠʜʘʣʴʥʦʾ ʧʦʚʝʜʽʥʢʠ ʻ ʪʝ, ʱʦ ʚ ʙʦʶ 

ʣʶʜʠʥʘ ʟʤʫʰʝʥʘ ʜʽʷʪʠ ʚʩʫʧʝʨʝʯ ʩʚʦʾʡ ʧʨʠʨʦʜʽ, ʥʘ-

ʧʝʨʝʢʽʨ ʽʥʩʪʠʥʢʪʘʤ ʩʘʤʦʟʙʝʨʝʞʝʥʥʷ, ʽʛʥʦʨʫʶʯʠ ʧʦ-

ʪʨʝʙʠ ʚʣʘʩʥʦʛʦ ʦʨʛʘʥʽʟʤʫ.  

ɺʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ɸʊʆ 

ʥʘ ʩʭʦʜʽ ʋʢʨʘʾʥʠ ʯʠʤʘʣʘ ʢʽʣʴʢʽʩʪʴ ʚʽʡʩʴʢʦʚʦʩʣʫʞ-

ʙʦʚʮʽʚ ʦʪʨʠʤʘʣʠ ʙʦʡʦʚʽ ʬʽʟʠʯʥʽ ʽ ʧʩʠʭʽʯʥʽ ʪʨʘʚʤʠ, 

ʧʝʨʝʙʫʚʘʶʯʠ ʥʘ ʧʦʣʽ ʙʦʶ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʨʠʟ-

ʚʝʣʦ ʜʦ ʩʢʦʻʥʥʷ ʩʘʤʦʛʫʙʩʪʚʘ. ʋ ʚʝʩʴ ʯʘʩ ʧʝʨʝʙʫ-

ʚʘʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʙʦʡʦʚʠʭ ʜʽʡ ʧʩʠʭʽʢʘ ʣʶʜʠʥʠ ʟʥʘ-

ʭʦʜʠʪʴʩʷ ʥʘ ʤʝʞʽ ʜʦʧʫʩʪʠʤʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʾʾ ʚʠ-

ʩʥʘʞʝʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʜʽʷʣʴʥʦʩʪʽ ʚ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʟʙʨʦʡʥʦʛʦ ʧʨʦ-

ʪʠʩʪʦʷʥʥʷ, ʘ ʦʙʩʷʛʠ ʥʘʷʚʥʦʩʪʽ ʧʩʠʭʽʯʥʠʭ ʨʦʟʣʘʜʽʚ 

ʥʘʙʫʚʘʶʪʴ ʚʦʽʩʪʠʥʫ ʛʽʛʘʥʪʩʴʢʠʭ ʤʘʩʰʪʘʙʽʚ. ʇʨʦʷʚʠ 

ʫ ʩʣʫʞʙʦʚʮʽʚ ɿʙʨʦʡʥʠʭ ʩʠʣ ʋʢʨʘʾʥʠ ʥʝʛʘʪʠʚʥʠʭ 

ʧʩʠʭʽʯʥʠʭ ʩʪʘʥʽʚ, ʚ ʬʦʨʤʽ ʛʦʩʪʨʦʾ ʨʝʘʢʮʽʾ ʥʘ ʩʪʨʝʩ, 

ʨʦʟʣʘʜʽʚ ʬʽʟʠʯʥʦʛʦ ʪʘ ʧʩʠʭʽʯʥʦʛʦ ʟʜʦʨʦʚôʷ, ʭʨʦʥʽʯ-

ʥʠʭ ʧʩʠʭʦʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʦʩʦʙʠʩʪʦʩʪʽ, ʩʦʮʽʘʣʴ-

ʥʦʾ ʜʝʟʘʜʘʧʪʘʮʽʾ, ʘʩʦʮʽʘʣʴʥʦʾ ʧʦʚʝʜʽʥʢʠ ʚ ʩʠʣʫ ʾʭ ʩʦ-

ʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ ʜʣʷ ʢʨʘʾʥʠ ʚʠʤʘʛʘ-

ʶʪʴ ʥʝʚʽʜʢʣʘʜʥʦʛʦ ʚʚʝʜʝʥʥʷ ʽ ʘʢʪʠʚʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ, ʨʝʘʙʽʣʽ-

ʪʘʮʽʡʥʠʭ ʪʘ ʧʨʦʛʥʦʩʪʠʯʥʠʭ ʟʘʭʦʜʽʚ. 

ɺʘʞʣʠʚʦ, ʱʦ ʩʘʤʝ ʧʦʩʪʽʡʥʠʡ ʚʧʣʠʚ ʙʦʡʦʚʦʛʦ 

ʪʘ ʭʨʦʥʽʯʥʦʛʦ ʩʪʨʝʩʫ ʩʧʨʠʯʠʥʷʻ ʫ ʙʘʛʘʪʴʦʭ ʦʩʽʙ ʚʠ-

ʥʠʢʥʝʥʥʷ ʚʠʨʘʞʝʥʠʭ ʥʝʛʘʪʠʚʥʠʭ ʧʩʠʭʽʯʥʠʭ ʩʪʘʥʽʚ. 

ɿʛʽʜʥʦ ʟ ʪʝʦʨʝʪʠʯʥʠʤʠ ʨʦʟʨʦʙʢʘʤʠ ʆʣʝʢʩʘʥʜʨʽʚʩʴ-

ʢʦʛʦ ʖ.ɸ., ʩʪʨʝʩ, ʩʫʙôʻʢʪʠʚʥʦ ʚʽʜʯʫʚʘʻʪʴʩʷ ʷʢ ʧʝʨʝ-

ʞʠʚʘʥʥʷ ʩʪʨʘʭʫ, ʪʨʠʚʦʛʠ, ʛʥʽʚʫ, ʦʙʨʘʟʠ, ʪʫʛʠ, ʚʽʜ-

ʯʘʶ, ʚʪʦʤʦʶ ʪʦʱʦ [4, 6, 9]. 

ʇʝʨʝʙʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʙʦʶ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʷʢ 

ʩʪʨʝʩʦʨ, ʪʨʘʚʤʘʪʠʯʥʠʡ ʧʨʘʢʪʠʯʥʦ ʜʣʷ ʙʫʜʴ-ʷʢʦʾ 

ʣʶʜʠʥʠ. ɼʽʷ ʙʦʡʦʚʦʛʦ ʩʪʨʝʩʫ ʦʙʫʤʦʚʣʶʻ ʚʩʽ ʬʽʟʽʦ-

ʣʦʛʽʯʥʽ ʪʘ ʝʤʦʮʽʡʥʽ ʨʝʘʢʮʽʾ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʨʝʟʫʣʴ-

ʪʘʪʽ ʚʠʢʦʥʘʥʥʷ ʙʦʡʦʚʠʭ ʟʘʚʜʘʥʴ. ʇʨʠ ʮʴʦʤʫ ʬʘʢ-

ʪʦʨʠ ʧʦʩʪʽʡʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʦʩʽʙ ʱʦ ʧʝʨʝʙʫʚʘʶʪʴ ʚ 

ʟʦʥʽ ʘʥʪʠʪʝʨʦʨʠʩʪʠʯʥʦʾ ʦʧʝʨʘʮʽʾ ʤʦʞʣʠʚʦ ʨʦʟʜʽ-

ʣʠʪʠ ʥʘ ʥʘʩʪʫʧʥʽ ʛʨʫʧʠ: ʫʩʚʽʜʦʤʣʝʥʥʷ ʧʦʯʫʪʪʷ ʟʘ-

ʛʨʦʟʠ ʜʣʷ ʞʠʪʪʷ, ʪʘʢ ʟʚʘʥʠʡ ʙʽʦʣʦʛʽʯʥʠʡ ʩʪʨʘʭ ʩʤʝ-

ʨʪʽ, ʧʦʨʘʥʝʥʥʷ, ʙʽʣʴ, ʽʥʚʘʣʽʜʥʽʩʪʴ; ʚʧʣʠʚ ʩʧʝʮʠʬʽʯ-

ʥʠʭ ʬʘʢʪʦʨʽʚ ʙʦʡʦʚʦʾ ʩʠʪʫʘʮʽʾ (ʜʝʬʽʮʠʪ ʯʘʩʫ, 
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ʧʨʠʩʢʦʨʝʥʥʷ ʪʝʤʧʽʚ ʜʽʡ, ʨʘʧʪʦʚʽʩʪʴ, ʥʝʚʠʟʥʘʯʝ-

ʥʽʩʪʴ, ʥʦʚʠʟʥʘ); ʥʝʛʘʨʘʟʜʠ ʡ ʧʦʟʙʘʚʣʝʥʥʷ (ʯʘʩʪʦ ʚʽ-

ʜʩʫʪʥʽʩʪʴ ʧʦʚʥʦʮʽʥʥʦʛʦ ʩʥʫ, ʦʩʦʙʣʠʚʦʩʪʽ ʧʠʪʥʦʛʦ 

ʨʝʞʠʤʫ ʪʘ ʭʘʨʯʫʚʘʥʥʷ). 

ɺʘʨʪʦ ʟʘʧʘʤôʷʪʘʪʠ, ʱʦ ʫ ʢʦʞʥʦʛʦ ʽʩʥʫʻ ʽʥʜʠʚʽ-

ʜʫʘʣʴʥʠʡ çʙʘʨôʻʨ ʧʩʠʭʽʯʥʦʾ ʘʜʘʧʪʘʮʽʾè ʧʽʩʣʷ ʜʦʩʷʛ-

ʥʝʥʥʷ ʷʢʦʛʦ ʢʦʤʧʝʥʩʘʪʦʨʥʽ ʤʝʭʘʥʽʟʤʠ ʚʞʝ ʥʝ ʚʠ-

ʪʨʠʤʫʶʪʴ ʩʪʨʝʩʦʨʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʧʩʠʭʦʝʤʦ-

ʮʽʡʥʝ ʥʘʧʨʫʞʝʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʠʚʫ ʧʩʠʭʽʯʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. ɼʽʘʛʥʦʩʪʠʯʥʘ ʢʘʪʝʛʦʨʽʷ ʧʩʠʭʦʧʘʪʦʣʦʛʽʯ-

ʥʠʭ ʥʘʩʣʽʜʢʽʚ ʙʦʡʦʚʦʛʦ ʩʪʨʝʩʫ ʚ ʦʩʽʙ ʱʦ ʧʝʨʝʙʫʚʘ-

ʶʪʴ ʚ ʟʦʥʽ ʘʥʪʠʪʝʨʦʨʠʩʪʠʯʥʦʾ ʦʧʝʨʘʮʽʾ ʧʨʝʜʩʪʘʚʣʷʻ 

ʩʧʝʢʪʨ ʛʣʠʙʰʠʭ ʧʩʠʭʦʧʘʪʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ, ʥʽʞ 

ʨʦʟʣʘʜʠ ʚʣʘʩʥʝ ʥʝʚʨʦʪʠʯʥʦʛʦ ʨʽʚʥʷ; ʡʦʛʦ ʢʣʽʥʽʯʥʘ 

ʢʘʨʪʠʥʘ ʟʘʣʝʞʠʪʴ ʪʘʢʦʞ ʚʽʜ ʽʥʜʠʚʽʜʫʘʣʴʥʦ-ʧʩʠʭʦ-

ʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʩʦʙʠʩʪʦʩʪʽ ʪʘ ʧʘʪʦʧʣʘʩʪʠʯ-

ʥʦʛʦ ˇʨʫʥʪʫ. ɸ ʪʘʢʦʞ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʨʝʘʣʴʥʘ 

ʢʣʽʥʽʯʥʘ ʢʘʨʪʠʥʘ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ ʙʦʡʦʚʦʛʦ 

ʩʪʨʝʩʫ ʜʦʩʠʪʴ ʩʢʣʘʜʥʘ ʚʦʥʘ ʧʨʝʜʩʪʘʚʣʷʻ ʧʦʻʜʥʘʥʥʷ 

ʨʽʟʥʦʾ ʧʩʠʭʦʧʘʪʦʧʦʜʽʙʥʦʾ, ʥʝʚʨʦʟʦʧʦʜʽʙʥʦʾ ʪʘ ʝʧʽʟʦ-

ʜʠʯʥʦʾ ʧʩʠʭʦʪʠʯʥʦʾ ʩʠʤʧʪʦʤʘʪʠʢʠ, ʚ ʷʢʽʡ ʩʫʾʮʠʜ ʚʽ-

ʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ. 

ʉʫʢʫʧʥʽʩʪʴ ʝʢʦʣʦʛʽʯʥʠʭ ʪʘ ʧʩʠʭʦʩʦʮʽʘʣʴʥʠʭ 

ʬʘʢʪʦʨʽʚ (ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʽ ʪʨʠʚʘʣʽʩʪʴ ʙʦʡʦʚʠʭ ʜʽʡ, 

ʫʤʦʚʠ çʪʝʘʪʨʫ ʙʦʡʦʚʠʭ ʜʽʡè, ʧʝʨʝʥʝʩʝʥʥʷ ʭʚʦʨʦʙʠ, 

ʪʨʘʚʤʠ ʽ ʧʦʨʘʥʝʥʥʷ, ʦʧʝʨʘʪʠʚʥʘ ʦʙʩʪʘʥʦʚʢʘ, ʩʝʥʩ 

ʚʽʡʥʠ, ʛʨʦʤʘʜʩʴʢʘ ʧʽʜʪʨʠʤʢʘ, ʟʛʫʨʪʦʚʘʥʽʩʪʴ ʧʽʜʨʦʟ-

ʜʽʣʽʚ, ʩʪʘʚʣʝʥʥʷ ʤʽʩʮʝʚʦʛʦ ʥʘʩʝʣʝʥʥʷ ʪʘ ʽʥ.) ʤʦʜʠ-

ʬʽʢʫʻ ʚʧʣʠʚ ʥʘ ʩʪʘʥ ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʘʜʘʧʪʘʮʽʡʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ, ʥʘ ʪʝʤʧ ʚʠʩʥʘʞʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʨʝʟʝʨʚʽʚ ʦʨʛʘʥʽʟʤʫ.  

ɺʠʚʯʝʥʥʷ ʦʙʩʪʘʚʠʥ ʩʫʾʮʠʜʫ ʧʦʢʘʟʘʣʦ: ʙʽʣʴ-

ʰʽʩʪʴ ʟ ʪʠʭ, ʭʪʦ ʧʦʟʙʘʚʠʚ ʩʝʙʝ ʞʠʪʪʷ ï ʮʝ ʧʨʘʢʪʠʯʥʦ 

ʟʜʦʨʦʚʽ ʣʶʜʠ, ʱʦ ʧʦʪʨʘʧʠʣʠ ʚ ʛʦʩʪʨʽ ʧʩʠʭʦʪʨʘʚʤʫ-

ʶʯʽ ʩʠʪʫʘʮʽʾ. ɺʦʥʠ ʥʽʢʦʣʠ ʥʝ ʣʽʢʫʚʘʣʠʩʷ ʫ ʧʩʠʭʽʘʪ-

ʨʽʚ, ʥʝ ʚʠʷʚʣʷʣʠ ʷʢʠʭ-ʥʝʙʫʜʴ ʧʦʚʝʜʽʥʢʦʚʠʭ ʚʽʜʭʠ-

ʣʝʥʴ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʽʜʥʝʩʪʠ ʾʭ ʜʦ ʢʘʪʝʛʦʨʽʾ ʭʚʦ-

ʨʠʭ. ɿʘ ʜʘʥʠʤʠ ʙʘʛʘʪʴʦʭ ʘʚʪʦʨʽʚ, ʥʘ ʦʙʣʽʢʫ ʚ 

ʧʩʠʭʦʥʝʚʨʦʣʦʛʽʯʥʠʭ ʜʠʩʧʘʥʩʝʨʘʭ ʙʫʣʦ ʣʠʰʝ ʙʣʠ-

ʟʴʢʦ 20 % ʩʫʾʮʠʜʝʥʪʽʚ ʽ ʪʽʣʴʢʠ 8-10 % ʧʦʪʨʝʙʫʚʘʣʠ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ [1, 3, 4]. 

ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʨʦʙʽʪ ʚ ʷʢʦʩʪʽ ʘʢʪʫʘʣʴʥʦ-

ʩʪʽ ʥʘʚʦʜʷʪʴ ʘʨʛʫʤʝʥʪ ʧʨʦ ʟʨʦʩʪʘʥʥʷ ʧʦʰʠʨʝʥʦʩʪʽ 

ʩʫʾʮʠʜʘʣʴʥʦʾ ʧʦʚʝʜʽʥʢʠ, ʧʨʠ ʪʦʤʫ, ʱʦ ʚʦʥʠ ʞ ʽ ʚʠ-

ʟʥʘʶʪʴ, ʬʨʘʛʤʝʥʪʘʨʥʽʩʪʴ ʽ ʤʘʣʫ ʚʽʨʦʛʽʜʥʽʩʪʴ ʩʪʘʪʠ-

ʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

ɺʠʩʥʦʚʢʠ. ʆʪʞʝ, ʦʩʥʦʚʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʩʫʾʮʠ-

ʜʘʣʴʥʦʾ ʧʦʚʝʜʽʥʢʠ ʫ ʭʚʦʨʠʭ ʥʘ ʰʠʟʦʬʨʝʥʽʶ ʻ ʢʦ-

ʤʦʨʙʽʜʥʽ ʜʝʧʨʝʩʽʾ, ʚʘʞʢʠʡ ʭʨʦʥʽʯʥʠʡ ʧʝʨʝʙʽʛ ʭʚʦ-

ʨʦʙʠ, ʟʘʛʦʩʪʨʝʥʥʷ ʧʨʦʮʝʩʫ, ʚʪʨʘʪʘ ʥʘʜʽʾ ʥʘ ʦʜʫ-

ʞʘʥʥʷ, ʥʝʜʦʩʪʘʪʥʷ ʩʦʮʽʘʣʴʥʘ ʧʽʜʪʨʠʤʢʘ, ʘ ʜʣʷ ʦʩʽʙ 

ʧʨʦʞʠʚʘʶʯʠʭ ʚ ʟʦʥʽ ɸʊʆ ʡ ʪʨʠʚʘʣʠʡ ʩʪʨʝʩ ʪʘ ʙʦ-

ʡʦʚʘ ʧʩʠʭʽʯʥʘ ʪʨʘʚʤʘ. ɺ ʢʦʤʧʣʝʢʩʽ ʚʩʝ ʮʝ ʟʫʤʦʚʣʶʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʧʝʨʚʠʥ-

ʥʦʾ ʪʘ ʚʪʦʨʠʥʥʦʾ ʧʨʦʬʽʣʘʢʪʠʢʠ ʩʫʾʮʠʜʘʣʴʥʦʾ ʧʦʚʝʜʽ-

ʥʢʠ ʫ ʜʘʥʦʾ ʛʨʫʧʠ ʭʚʦʨʠʭ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʦ-

ʙʣʝʤʘ ʩʫʾʮʠʜʘʣʴʥʦʾ ʧʦʚʝʜʽʥʢʠ ʭʚʦʨʠʭ ʥʘ ʰʠʟʦʬʨʝ-

ʥʽʶ ʜʦ ʪʝʧʝʨʽʰʥʴʦʛʦ ʯʘʩʫ ʟʘʣʠʰʘʻʪʴʩʷ ʱʝ 

ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʦʶ, ʥʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʟʥʘʯʥʽ ʟʫ-

ʩʠʣʣʷ, ʧʨʠʢʣʘʜʝʥʽ ʜʦʩʣʽʜʥʠʢʘʤʠ ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ. 

ʉʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʟ ʮʴʦʛʦ ʧʠʪʘʥʥʷ ʩʫʧʝʨʝʯʣʠʚʽ, ʱʦ 

ʦʙʫʤʦʚʣʝʥʦ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʘʛʘ-

ʪʴʤʘ ʜʦʩʣʽʜʥʠʢʘʤʠ ʥʝʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʤ ʽ ʥʝʧʦʨʽʚ-

ʥʷʥʥʠʭ ʚʠʙʽʨʦʢ, ʘ ʟ ʽʥʰʦʛʦ ʙʦʢʫ, ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʽ-

ʟʥʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʽʜʭʦʜʽʚ.  
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ANTIBIOTIC RESISTANCE AND ANTAGONISM TO THE INTESTINAL AND CONCURRENT 

INFECTION OF LACTIC ACID BACTERIA STRAINS THAT INHIBIT THE GROWTH OF 

BRUCELLA  

 

ɸʥʥʦʪʘʮʠʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʨʝʜʠ ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ-ʘʥʪʘʛʦʥʠʩʪʦʚ ʙʨʫʮʝʣʣ ʚʳʷʚʣʝʥʳ 

ʰʪʘʤʤʳ ʩ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʦʪʥʦʰʝʥʠʠ ʚʦʟʙʫʜʠʪʝʣʝʡ ʢʠʰʝʯʥʳʭ ʠ ʩʦ-

ʧʫʪʩʪʚʫʶʱʠʭ ʠʥʬʝʢʮʠʡ, ʘ ʪʘʢʞʝ ʫʩʪʦʡʯʠʚʳʝ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ, ʧʨʠʤʝʥʷʝʤʳʤ ʧʨʠ ʣʝʯʝʥʠʠ ʙʨʫʮʝʣʣʝʟʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʰʪʘʤʤʦʚ ʚ ʩʦʩʪʘʚʝ ʧʨʦʙʠʦʪʠʢʘ ʧʦʚʳʩʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʨʘʧʠʠ 

ʙʨʫʮʝʣʣʝʟʘ. 

Abstract 

As a result of a research among lactic bacteria antagonists of brucellas strains with higher antagonistic 

activity concerning causative agents of the intestinal and accompanying infections and also steady against the 

antibiotics applied at treatment of a brucellosis are revealed. Use of these strains as a part of a probiotic will 

increase efficiency of complex therapy of a brucellosis. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʣʦʯʥʦʢʠʩʣʳʝ ʙʘʢʪʝʨʠʠ, ʘʥʪʘʛʦʥʠʟʤ, ʙʨʫʮʝʣʣʳ, ʢʠʰʝʯʥʳʝ ʠʥʬʝʢʮʠʠ, ʨʝʟʠʩʪʝʥʪ-

ʥʦʩʪʴ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ. 

Keywords: lactic bacteria, antagonism, brucellas, intestinal infections, resistance to antibiotics. 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʙʨʫʮʝʣʣʝʟ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʙʦʣʴʰʫʶ ʫʛʨʦʟʫ ʜʣʷ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ, ʫʩʫ-

ʛʫʙʣʝʥʥʫʶ ʪʨʫʜʥʦʩʪʷʤʠ ʝʛʦ ʧʦʣʥʦʡ ʣʠʢʚʠʜʘʮʠʠ. 

ʅʘʠʙʦʣʴʰʫʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʵʪʦ ʟʘʙʦʣʝʚʘʥʠʝ 

ʧʦʣʫʯʠʣʦ ʩʨʝʜʠ ʢʦʥʪʠʥʛʝʥʪʘ ʥʘʩʝʣʝʥʠʷ, ʟʘʥʠʤʘʶ-

ʱʝʛʦʩʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦʤ [1].  

ʇʦ ʜʘʥʥʳʤ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʨʘʚʦ-

ʦʭʨʘʥʝʥʠʷ, ʟʘʙʦʣʝʚʘʥʠʝ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʙʦʣʝʝ ʯʝʤ ʫ 

ʧʦʣʤʠʣʣʠʦʥʘ ʯʝʣʦʚʝʢ ʚ ʛʦʜ ʚ 100 ʩʪʨʘʥʘʭ ʤʠʨʘ [2].  

ʅʘʙʣʶʜʘʝʪʩʷ ʵʚʦʣʶʮʠʷ ʢʣʠʥʠʢʠ ʙʨʫʮʝʣʣʸʟʘ, 

ʩʚʷʟʘʥʥʘʷ ʩ ʠʟʤʝʥʝʥʠʝʤ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʚʦʟʙʫʜʠʪʝʣʷ, ʧʦʚʪʦʨʥʦʝ ʠʥʬʠʮʠʨʦʚʘʥʠʝ, ʦʩʦʙʝʥʥʦ 

ʩʝʣʴʩʢʠʭ ʞʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝ ʟʘʙʦʣʝʚʘʝ-

ʤʦʩʪʠ ʵʪʦʡ ʠʥʬʝʢʮʠʝʡ ʣʠʮ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʥʝ 

ʩʚʷʟʘʥʥʳʭ ʩ ʩʝʣʴʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ [3,4]. 

ʇʨʦʬʠʣʘʢʪʠʢʘ ʠ ʙʦʨʴʙʘ ʩ ʙʨʫʮʝʣʣʸʟʦʤ ʜʦʣʞʥʳ 

ʙʳʪʴ ʦʩʥʦʚʘʥʳ ʥʘ ʧʨʦʚʝʜʝʥʠʠ ʢʦʤʧʣʝʢʩʘ ʚʝʪʝʨʠ-

ʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʭ ʠ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʳʭ ʤʝʨʦʧʨʠʷ-

ʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʥʠʞʝʥʠʝ ʠ ʣʠʢʚʠʜʘʮʠʶ ʟʘ-

ʙʦʣʝʚʘʝʤʦʩʪʠ ʙʨʫʮʝʣʣʸʟʦʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʞʠʚʦʪʥʳʭ [5]. 

ʆʜʥʠʤ ʠʟ ʧʫʪʝʡ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʙʦʨʴʙʳ ʩ ʙʨʫʮʝʣʣʝʟʦʤ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ ʤʦʞʝʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ, ʦʙ-

ʣʘʜʘʶʱʠʭ ʚʳʩʦʢʦʡ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦ-

ʩʪʴʶ ʢ ʚʦʟʙʫʜʠʪʝʣʷʤ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ʃʝ-

ʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʦʥʠ ʦʢʘʟʳʚʘʶʪ 

ʥʝ ʪʦʣʴʢʦ ʙʣʘʛʦʜʘʨʷ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʥʦ 

ʪʘʢʞʝ ʘʢʪʠʚʘʮʠʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʥʦʨʤʘʣʠʟʘ-

ʮʠʠ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʬʣʦʨʳ. 

ʅʘʤʠ ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʘʥʪʘ-

ʛʦʥʠʩʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 20 ʰʪʘʤʤʦʚ ʣʘʢʪʦʙʘ-

ʮʠʣʣ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 5 ʨʝʬʝʨʝʥʪʥʳʤ ʰʪʘʤʤʘʤ 

ʙʨʫʮʝʣʣ (Brucella melitensis 16m, B. abortus 544, B. 

suius 1330, B. ovis 066, B. neotomae). ɸʢʪʠʚʥʦʩʪʴ ʚʳ-

ʷʚʣʝʥʘ ʫ ʰʝʩʪʠ ʰʪʘʤʤʦʚ, ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʤʠ ʠʟ 

ʢʦʪʦʨʳʭ ʷʚʣʷʣʠʩʴ Lactobacillus brevis ɹ-3, 

Lactobacillus fermentum 7n ʠ Lactobacillus salivarius 

8ʜ. 

ʇʨʦʚʝʨʢʘ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʰʪʘʤʤʘ L. salivarius 8ʜ ʚ ʦʪʥʦʰʝʥʠʠ ʙʨʫʮʝʣʣ in vivo 

ʥʘ ʙʝʣʳʭ ʤʳʰʘʭ ʧʦʢʘʟʘʣʘ ʝʛʦ ʚʳʩʦʢʫʶ ʣʝʯʝʙʥʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʥʝ ʫʩʪʫʧʘʶʱʫʶ ʘʥʪʠʙʠʦʪʠʢʫ ʛʝʥ-

ʪʘʤʠʮʠʥʫ [6]. ɼʦʢʘʟʘʥʘ ʪʘʢʞʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʰʪʘʤʤʘ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤ ʣʝʯʝʥʠʠ ʙʨʫʮʝʣʣʝʟʘ ʩʦʚ-

ʤʝʩʪʥʦ ʩ ʂʦ-ʪʨʠʤʘʢʩʘʟʦʣʦʤ [7]. 

ʀʟ ʧʦʧʫʣʷʮʠʠ ʰʪʘʤʤʘ L. salivarius 8ʜ ʚʳʜʝʣʝʥ 

ʚʘʨʠʘʥʪ 8ʜ-7, ʧʨʦʷʚʣʷʶʱʠʡ ʚʳʩʦʢʫʶ ʘʥʪʘʛʦʥʠʩʪʠ-

ʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ B. melitensis 16 ʠ 

ʰʪ. 520 ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʩ ʘʥʪʠʙʠʦʪʠʢʦʤ ʜʦʢʩʠʮʠʢ-

ʣʠʥʦʤ [8]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʰʪʘʤʤʦʚ L. salivarius 8ʜ ʠ 8ʜ-7 ʚ ʦʪʥʦʰʝʥʠʠ ʙʨʫʮ-

ʝʣʣ ʥʝ ʫʩʪʫʧʘʝʪ ʧʦ ʜʝʡʩʪʚʠʶ ʨʷʜʫ ʠʩʧʳʪʘʥʥʳʭ ʘʥ-

ʪʠʙʠʦʪʠʢʦʚ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʝʨʩʧʝʢʪʠʚʥʦ-

ʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʘʢʪʠʚʥʳʭ ʰʪʘʤʤʦʚ ʤʦʣʦʯʥʦʢʠʩ-

ʣʳʭ ʙʘʢʪʝʨʠʡ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʙʨʫʮʝʣʣʝʟʘ ʫ ʞʠ-

ʚʦʪʥʳʭ ʠ ʣʶʜʝʡ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʚ 

ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʨʘʧʠʠ ʩ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʧʨʝʧʘʨʘ-

ʪʘʤʠ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʠ ʣʶʜʝʡ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʧʨʦʙʠʦʪʠʢʘ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ 

ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʨʘʧʠʠ ʙʨʫʮʝʣʣʝʟʘ ʥʝʦʙʭʦʜʠʤʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʰʪʘʤʤʳ ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ, ʦʙ-

ʣʘʜʘʶʱʠʝ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʥʝ 

ʪʦʣʴʢʦ ʚ ʚʦʟʙʫʜʠʪʝʣʷʤ ʙʨʫʮʝʣʣʝʟʘ, ʥʦ ʠ ʢ ʰʠʨʦ-

ʢʦʤʫ ʩʧʝʢʪʨʫ ʧʘʪʦʛʝʥʥʳʭ ʠ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʠʰʝʯʥʳʭ,ʘ ʪʘʢʞʝ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ ʢ ʣʝʯʝʙʥʳʤ ʧʨʝʧʘʨʘʪʘʤ. ʀʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʪʘʢʦʛʦ ʧʨʦʙʠʦʪʠʢʘ ʫʤʝʥʴʰʠʪ ʨʠʩʢ ʟʘʙʦʣʝ-

ʚʘʥʠʡ ʞʠʚʦʪʥʳʭ ʙʨʫʮʝʣʣʝʟʦʤ, ʧʨʝʜʦʪʚʨʘʪʷʪ ʫ ʥʠʭ 

ʦʩʣʘʙʣʝʥʠʝ ʠʤʤʫʥʠʪʝʪʘ, ʚʦʟʤʦʞʥʳʝ ʠʥʬʝʢʮʠʦʥ-

ʥʳʝ ʦʩʣʦʞʥʝʥʠʷ, ʜʠʩʙʠʦʟ ʢʠʰʝʯʥʠʢʘ ʠ ʧʦʚʳʩʠʪ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʨʘʧʠʠ ʙʨʫʮʝʣʣʝʟʘ.  

ɺ ʩʚʷʟʠ ʩ ʠʟʣʦʞʝʥʥʳʤ, ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʙʳʣ ʦʪʙʦʨ ʘʢʪʠʚʥʳʭ ʰʪʘʤʤʦʚ ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʙʘʢ-

ʪʝʨʠʡ, ʦʙʣʘʜʘʶʱʠʭ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦ-

ʩʪʴʶ ʥʝ ʪʦʣʴʢʦ ʢ ʚʦʟʙʫʜʠʪʝʣʷʤ ʙʨʫʮʝʣʣʝʟʘ, ʥʦ ʠ ʢʠ-

ʰʝʯʥʳʭ ʠʥʬʝʢʮʠʡ, ʘ ʪʘʢʞʝ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʧʨʠ-

ʤʝʥʷʝʤʳʤ ʜʣʷ ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʘʥʪʠʙʠʦʪʠʢʘʤ,  

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʙʲʝʢʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ 9 ʰʪʘʤʤʦʚ ʤʦʣʦʯʥʦʢʠʩʣʳʭ 

ʙʘʢʪʝʨʠʡ: L. brevis ɹ-3/26 ʠ ɹ-3/4, L. salivarius 8ʜ ʠ 

8ʜ7, L. fermentum 27, Lactobacillus plantarum 14ʜ/13 

ʠ 14ʜ/87, Lactobacillus acidophilus 27w/77, 

ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ ʠ ʞʠʚʦʪʥʳʭ ʠ 

ʦʪʦʙʨʘʥʥʳʭ ʧʦ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ 

ʦʪʥʦʰʝʥʠʠ ʤʫʟʝʡʥʳʭ ʠ ʚʥʦʚʴ ʚʳʜʝʣʝʥʥʳʭ 

ʢʣʠʥʠʯʝʩʢʠʭ ʰʪʘʤʤʦʚ ʙʨʫʮʝʣʣ.  

ʄʦʣʦʯʥʦʢʠʩʣʳʝ ʙʘʢʪʝʨʠʠ ʚʳʨʘʱʠʚʘʣʠ ʚ ʞʠʜ-

ʢʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ MRS ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 32- 35 
0 ʉ ʚ ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ. ɸʥʪʘʛʦʥʠʩʪʠʯʝʩʢʫʶ ʘʢʪʠʚ-

ʥʦʩʪʴ ʢ ʚʦʟʙʫʜʠʪʝʣʷʤ ʢʠʰʝʯʥʦʡ ʠ ʩʦʧʫʪʩʪʚʫʶʱʝʡ 

ʠʥʬʝʢʮʠʠ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʜʠʬʬʫʟʠʠ ʚ ʘʛʘʨ ʧʦ 

ʟʦʥʘʤ ʧʦʜʘʚʣʝʥʠʷ ʨʦʩʪʘ ʪʝʩʪ-ʢʫʣʴʪʫʨ: Escherichia 

coli, Salmonella gallinarum, Salmonella sp., MRSA 

Staphylococcus aureus 9, MRSA Staphylococcus 

aureus 3316, Klebsiella pneumoniaʝ 444, ʈ. 

ʘeruginosa 342, ʈ. aeruginosa 835, Acinetobacter sp. 

1182, Acinetobacter sp. 1522, Candida albicans , 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ - ʤʝʪʦʜʦʤ ʧʨʦʤʳʰ-

ʣʝʥʥʳʭ ʜʠʩʢʦʚ [9]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʚ ʦʪʥʦʰʝʥʠʠ ʢʠʰʝʯʥʦʡ ʠ ʩʦʧʫʪʩʪʚʫʶ-

ʱʝʡ ʠʥʬʝʢʮʠʠ ʫ ʰʪʘʤʤʦʚ ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʙʘʢʪʝ-

ʨʠʡ, ʦʙʣʘʜʘʶʱʠʭ ʘʥʪʘʛʦʥʠʟʤʦʤ ʚ ʦʪʥʦʰʝʥʠʠ ʚʦʟ-

ʙʫʜʠʪʝʣʝʡ ʙʨʫʮʝʣʣʝʟʘ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

  



44 MEDICAL SCIENCES / ζColloquium - journal Ȼ# 12(36),2019 

ʊʘʙʣʠʮʘ 1. 

ɸʥʪʘʛʦʥʠʩʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʦʪʦʙʨʘʥʥʳʭ ʰʪʘʤʤʦʚ ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ 
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14ʜ/87 17,0 17,0 16,5 14,0 11,5 13,5 15,0 16,0 11,5 16,0 12,0 10,5 12,0 

14ʜ/13 15,0 19,0 16,0 11,5 12,0 11,5 14,0 15,0 12,5 15,0 9,0 12,0 13,0 

27 18,5 17,5 18,0 13,5 14,0 13,0 17,5 20,0 11,5 15,5 14,5 14,5 9,5 

ɹ-3/43 15,5 17,5 16,0 12,5 13,0 11,5 15,0 16,5 12,0 15,0 11,5 13,0 9,5 

ɹ-3/ɸ-26 16,0 18,0 15,5 13,0 12,5 11,5 13,0 13,5 11,5 15,0 9,0 11,0 10,0 

ɹ-3/4 16,5 20,0 19,0 12,5 15,0 13,0 14,5 17,0 12,5 15,0 9,0 12,5 10,0 

27w/77 16,5 20,0 19,0 11,5 15,5 12,5 14,0 17,5 12,5 15,0 9,0 12,0 13,0 

8ʜ 14,5 18,5 16,0 13,0 13,0 12,5 13,0 16,5 12,5 17,0 10,0 13,0 11,5 

8ʜ7 14,0 15,5 14,5 10,5 10,5 10,5 14,0 18,0 9,5 14,0 9,0 11,5 10,0 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʪʦʙʨʘʥʥʳʝ ʰʪʘʤʤʳ ʤʦʣʦʯ-

ʥʦʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ ʦʙʣʘʜʘʶʪ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ ʢʦ ʚʩʝʤ ʠʩʧʳʪʘʥʥʳʤ ʪʝʩʪ-ʢʫʣʴʪʫʨʘʤ. 

ɺ ʦʪʥʦʰʝʥʠʠ E. coli ʟʦʥʳ ʧʦʜʘʚʣʝʥʠʷ ʨʦʩʪʘ ʩʦʩʪʘʚ-

ʣʷʣʠ ʦʪ 14,0 ʜʦ 18,5 ʤʤ. ɼʠʘʤʝʪʨ ʟʦʥ ʧʦʜʘʚʣʝʥʠʷ 

ʨʦʩʪʘ S. gallinarum ʨʘʚʥʷʣʩʷ ʦʪ 15,0 ʜʦ 20,0, 

Salmonella.sp. ï ʦʪ 14,5 ʜʦ 19,5 ʤʤ; S. aureus 3316 ʠ 

9 ï ʦʪ 10,5 ʜʦ 14,0 ʤʤ; C. albicans ï ʦʪ 10,5 ʜʦ 13,5 

ʤʤ; K. pneumoniae ï ʦʪ 13,0 ʜʦ 17,5 ʤʤ; P. multocida 

ï ʦʪ 13,5 ʜʦ 20,0 ʤʤ; P. aeruginosa 342ï ʦʪ 9,0 ʜʦ 

12,0 ʤʤ; P. aeruginosa 835 ï ʦʪ 13,0 ʜʦ 17,0 ʤʤ; 

Acinetobaster sp.1182 ï ʦʪ 9,0 ʜʦ 14,5; Acinetobaster 

sp.1522 ï ʦʪ 10,5 ʜʦ 14,5; B. subtilis ï ʦʪ 9,5 ʜʦ 13,0 

ʤʤ. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʟʚʦ-

ʣʠʣʦ ʚʳʷʚʠʪʴ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʝ ʰʪʘʤʤʳ ʙʘʢʪʝʨʠʡ 

ï L. plantarum 14ʜ/87, L. fermentum 27, L. brevis ɹ-

3/4 ʠ ɹ-3/43, L. acidophilus 27w/77 , L. salivarius 8ʜ. 

ʈʝʟʠʩʪʝʥʪʥʦʩʪʴ ʦʪʦʙʨʘʥʥʳʭ ʰʪʘʤʤʦʚ ʤʦʣʦʯ-

ʥʦʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʛʝʥʪʘʤʠʮʠʥʫ, 

ʜʦʢʩʠʮʠʢʣʠʥʫ, ʨʠʬʘʤʧʠʮʠʥʫ, ʪʝʪʨʘʮʠʢʣʠʥʫ, ʮʠ-

ʧʨʦʬʣʦʢʩʘʮʠʥʫ, ʩʪʨʝʧʪʦʤʠʮʠʥʫ, ʭʣʦʨʘʤʬʝʥʠʢʦʣʫ, 

ʢʦ-ʪʨʠʤʦʢʩʘʟʦʣʫ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 2. 

Tʘʙʣʠʮʘ 2. 

ʈʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ 

ʐʪʘʤʤʳ 

ʙʘʢʪʝʨʠʡ 

ɼʠʘʤʝʪʨ ʟʦʥ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʨʦʩʪʘ ʙʘʢʪʝʨʠʡ, ʤʤ, ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʙʠʦʪʠʢʦʚ 30 

ʤʢʛ/ʤʣ 

1 2 3 4 5 6 7 8 

8ʜ7 7,0 Ñ0,3 21,0Ñ0,6 21,0 Ñ0,9 24,0Ñ083 26,0Ñ0,8 0 18,5Ñ0,5 0 

8ʜ 9,0 Ñ0,6 17,5Ñ0,6 23,0 Ñ0,6 26,0Ñ0,9 19,0Ñ0,4 0 20,0Ñ0,6 0 

14ʜ/13 0 16,0Ñ0,5 17,0 Ñ0,5 16,0Ñ0,4 19,5Ñ0,5 7,0Ñ0,3 19,5Ñ0,4 0 

14ʜ/87 0 16,0Ñ0,4 7,0 Ñ0,3 18,0Ñ0,6 14,0Ñ0,4 0 14,0Ñ0,3 0 

ɹ-3/4 0 8,0 Ñ0,3 11,0 Ñ0,2 15,0Ñ0,5 14,0Ñ0,3 7,0Ñ0,2 14,0Ñ0,2 0 

ɹ-3/ɸ-26 0 7,0 Ñ0,2 25,5 Ñ0,7 16,0Ñ0,3 15,0Ñ0,5 0 19,0Ñ0,5 0 

ɹ-3/43 0 19,0Ñ0,3 25,0 Ñ0,8 23,5Ñ0,6 21,5Ñ0,8 0 17,5Ñ0,4 0 

27 13,0 Ñ0,4 22,0Ñ0,8 21,0 Ñ0,6 20,5Ñ0,8 19,0 Ñ0,5 0 18,5Ñ0,5 0 

27w/77 13,0 Ñ0,4 18,0Ñ0,8 20,5 Ñ0,7 20,0Ñ0,5 14,0Ñ0,5 0 19,0Ñ0,8 0 

ʇʨʠʤʝʯʘʥʠʝ: 1 - ʛʝʥʪʘʤʠʮʠʥ, 2 ï ʜʦʢʩʠʮʠʢʣʠʥ, 3 ï ʨʠʬʘʤʧʠʮʠʥ, 4 ï ʪʝʪʨʘʮʠʢʣʠʥ, 5 ï ʮʠʧʨʦʬʣʦʢʩʘʮʠʥ, 

6 ï ʩʪʨʝʧʪʦʤʠʮʠʥ, 7 ï ʭʣʦʨʘʤʬʝʥʠʢʦʣ, 8 ï ʢʦ-ʪʨʠʤʦʢʩʘʟʦʣ 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʢʫʣʴʪʫʨ ʤʦʣʦʯ-

ʥʦʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʘʥʪʠʙʠʦʪʠʢʫ 

ʜʦʢʩʠʮʠʢʣʠʥʫ (ʟʦʥʳ ʧʦʜʘʚʣʝʥʠʷ ʨʦʩʪʘ ʦʪ 16 ʜʦ 22 

ʤʤ), ʉʣʘʙʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʥʝʤʫ ʧʨʦʷʚʠʣʠ 

ʰʪʘʤʤʳ L. brevis ɹ-3/4 ʠ ɹ-3/ɸ-26 (8 ʠ 7 ʤʤ). ʏʫʚ-

ʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʨʠʬʘʤʧʠʮʠʥʫ (ʟʦʥʳ ʧʦʜʘʚʣʝʥʠʷ 

ʨʦʩʪʘ 17,0-25,5 ʤʤ) ʪʘʢʞʝ ʧʨʦʷʚʠʣʦ ʙʦʣʴʰʠʥʩʪʚʦ 

ʰʪʘʤʤʦʚ. ʉʣʘʙʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʵʪʦʤʫ ʘʥʪʠ-

ʙʠʦʪʠʢʫ ʦʪʤʝʯʝʥʘ ʫ L. ʨlantarum 14ʜ/87 (7ʤʤ) ʠ L. 

brevis ɹ-3/4 (11 ʤʤ). ɺʩʝ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʰʪʘʤʤʳ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʪʝʪʨʘʮʠʢʣʠʥʫ (15-

26 ʤʤ), ʮʠʧʨʦʬʣʦʢʩʘʮʠʥʫ (14-26 ʤʤ) ʠ ʭʣʦʨʘʤʬʝ-

ʥʠʢʦʣʫ (14-20 ʤʤ). ɺ ʦʪʥʦʰʝʥʠʠ ʛʝʥʪʘʤʠʮʠʥʘ ʩʣʘ-

ʙʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʦʪʤʝʯʝʥʘ ʫ ʰʪʘʤʤʦʚ L. 

salivarius 8ʜ7 ʠ 8ʜ (7 ʠ 9 ʤʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), L. 

fermentum 27 ʠ L. acidophilus 27w/77 (13 ʤʤ). 

ʆʩʪʘʣʴʥʳʝ ʰʪʘʤʤʳ ʨʝʟʠʩʪʝʥʪʥʳ ʢ ʜʘʥʥʦʤʫ ʘʥʪʠ-

ʙʠʦʪʠʢʫ. ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʰʪʘʤʤʳ ʫʩʪʦʡʯʠʚʳ ʢ ʢʦ-

ʪʨʠʤʦʢʩʘʟʦʣʫ ʠ ʩʪʨʝʧʪʦʤʠʮʠʥʫ. ʂ ʧʦʩʣʝʜʥʝʤʫ ʘʥ-

ʪʠʙʠʦʪʠʢʫ ʩʣʘʙʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ (7ʤʤ) ʧʨʦ-

ʷʚʠʣʠ L. ʨlantarum 14ʜ/19 ʠ L. brevis ɹ-3/4. ʇʨʠʚʝ-

ʜʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʦʪʦ-

ʙʨʘʥʥʳʝ ʰʪʘʤʤʳ ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ ʤʦʛʫʪ 
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ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʨʘʧʠʠ ʙʨʫʮʝʣ-

ʣʝʟʘ ʩʦʚʤʝʩʪʥʦ ʩ ʘʥʪʠʙʠʦʪʠʢʘʤʠ ʛʝʥʪʘʤʠʮʠʥʦʤ, 

ʩʪʨʝʧʪʦʤʠʮʠʥʦʤ ʠ ʢʦ-ʪʨʠʤʦʢʩʘʟʦʣʦʤ, ʘ ʰʪʘʤʤʳ L. 

brevis ɹ-3/ɸ-26 ʠ ɹ-3/4 - ʪʘʢʞʝ ʩ ʜʦʢʩʠʮʠʢʣʠʥʦʤ, L. 

ʨlantarum 14ʜ/87 ʠ L. brevis ɹ-3/4 - ʩ ʨʠʬʘʤʧʠʮʠ-

ʥʦʤ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʝʜʠ ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʙʘʢʪʝ-

ʨʠʡ-ʘʥʪʘʛʦʥʠʩʪʦʚ ʙʨʫʮʝʣʣ ʚʳʷʚʣʝʥʳ ʰʪʘʤʤʳ ʩ ʙʦ-

ʣʝʝ ʚʳʩʦʢʦʡ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʦʪ-

ʥʦʰʝʥʠʠ ʚʦʟʙʫʜʠʪʝʣʝʡ ʢʠʰʝʯʥʳʭ ʠ ʩʦʧʫʪʩʪʚʫʶ-

ʱʠʭ ʠʥʬʝʢʮʠʡ, ʘ ʪʘʢʞʝ ʫʩʪʦʡʯʠʚʳʝ ʢ 

ʘʥʪʠʙʠʦʪʠʢʘʤ, ʧʨʠʤʝʥʷʝʤʳʤ ʧʨʠ ʣʝʯʝʥʠʠ ʙʨʫʮʝʣ-
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ʨʘʧʠʠ ʙʨʫʮʝʣʣʝʟʘ. 
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SELECTION OF THE HERBS SUPPRESSING GROWTH OF MYCOBACTERIA  

 

ɸʥʥʦʪʘʮʠʷ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʡ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʦʪʥʦʰʝʥʠʠ ʤʠʢʦʙʘʢʪʝʨʠʡ 

ʦʙʣʘʜʘʶʪ ʩʧʠʨʪʦʚʳʝ ʵʢʩʪʨʘʢʪʳ ʠʟ ʥʘʟʝʤʥʳʭ ʯʘʩʪʝʡ ʧʦʣʳʥʠ ʮʠʪʚʘʨʥʦʡ ʠ ʜʫʰʠʮʳ, ʢʦʨʥʝʡ ʘʜʨʘʩʧʘʥʘ, 

ʜʫʰʠʮʳ ʠ ʟʠʟʠʬʦʨʳ, ʧʨʦʷʚʣʷʶʱʠʝ ʘʢʪʠʚʥʦʩʪʴ ʚ ʨʘʟʚʝʜʝʥʠʠ 1:500. ʕʢʩʪʨʘʢʪʳ ʠʟ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝ-

ʥʠʡ ʤʦʛʫʪ, ʢʘʢ ʩʥʠʞʘʪʴ, ʪʘʢ ʠ ʧʦʚʳʰʘʪʴ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʫ ʤʠʢʦʙʘʢʪʝʨʠʡ. ʕʪʦ ʥʝʦʙ-

ʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʨʘʩʪʝʥʠʡ ʩ ʣʝʯʝʙʥʦʡ ʮʝʣʴʶ. 

Abstract 

It is established that the most expressed antimicrobic activity concerning mycobacteria spirit extracts from 

land parts of a wormwood tsitvarny and a marjoram, roots of an adraspan, a marjoram and the zizifor showing 

activity in cultivation 1:500 have. Herbs extracts can both reduce, and to increase resistance to antibiotics at 

mycobacteria. It needs to be considered at application of plants with the medical purpose. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ, ʘʥʪʠʤʠʢʨʦʙʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʤʠʢʦʙʘʢʪʝʨʠʠ, ʨʝʟʠʩʪʝʥʪ-

ʥʦʩʪʴ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ. 

Keywords: herbs, antimicrobial activity, mycobacteria, resistance to antibiotics. 

 

ʃʝʯʝʙʥʳʝ ʩʚʦʡʩʪʚʘ ʨʘʩʪʝʥʠʡ, ʵʤʧʠʨʠʯʝʩʢʠ 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚ ʜʨʝʚʥʠʝ ʚʨʝʤʝʥʘ, ʥʘʭʦʜʷʪ ʥʘʫʯʥʦʝ 

ʦʙʦʩʥʦʚʘʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʝ. 

ʃʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʠʤʝʶʪ ʩʣʦʞʥʳʡ ʩʦ-

ʩʪʘʚ. ʆʥʠ ʩʦʜʝʨʞʘʪ ʘʢʪʠʚʥʦ ʜʝʡʩʪʚʫʶʱʠʝ ʚʝʱʝʩʪʚʘ 

ï ʘʣʢʘʣʦʠʜʳ, ʛʣʠʢʦʟʠʜʳ, ʩʘʧʦʥʠʥʳ, ʪʘʥʠʥʳ, ʬʝʨ-

ʤʝʥʪʳ, ʚʠʪʘʤʠʥʳ, ʛʦʨʤʦʥʳ, ʬʠʪʦʥʮʠʜʳ ʠ ʜʨʫʛʠʝ 

ʚʪʦʨʠʯʥʳʝ ʤʝʪʘʙʦʣʠʪʳ, ʧʨʦʪʝʠʥʳ, ʭʣʦʨʦʬʠʣʣ, 

ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʣʠ, ʧʦʵʪʦʤʫ ʣʝ-

ʯʝʙʥʦʝ ʜʝʡʩʪʚʠʝ ʠʭ ʤʥʦʛʦʛʨʘʥʥʦ. ʄʥʦʛʠʝ ʣʝʢʘʨ-

ʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʩʣʫʞʘʪ ʧʨʠʨʦʜʥʳʤʠ ʘʥʪʠʙʠʦʪʠ-

ʢʘʤʠ: ʬʠʪʦʥʮʠʜʳ ʯʝʩʥʦʢʘ ʫʙʠʚʘʶʪ ʙʘʢʪʝʨʠʠ ʠ ʚʠ-

ʨʫʩʳ; ʨʦʤʘʰʢʘ, ʪʳʩʷʯʝʣʠʩʪʥʠʢ, ʵʚʢʘʣʠʧʪ 

ʦʢʘʟʳʚʘʶʪ ʙʘʢʪʝʨʠʮʠʜʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʩʪʘʬʠʣʦ-

ʢʦʢʢʠ ʠ ʩʪʨʝʧʪʦʢʦʢʢʠ; ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʥʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʦʙʣʘʜʘʶʪ ʢʦʨʥʠ ʘʠʨʘ; 

ʚʳʨʘʞʝʥʥʳʝ ʘʥʪʠʩʝʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚ ʦʪʥʦʰʝ-

ʥʠʠ ʙʘʢʪʝʨʠʡ ʠ ʚʠʨʫʩʦʚ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʟʚʝʨʦʙʦʷ; 

ʧʦʣʠʩʘʭʘʨʠʜʳ ʣʦʧʫʭʘ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʬʠʪʦʥʮʠʜ-

ʥʦʝ ʜʝʡʩʪʚʠʝ. ɺʳʨʘʞʝʥʥʳʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴ-

ʥʳʝ ʩʚʦʡʩʪʚʘ ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʤ ʧʘʨʦʜʦʥʪʦʟʝ ʠ ʛʠʥ-

ʛʠʚʠʪʝ ʠʤʝʶʪʩʷ ʫ ʣʠʩʪʴʝʚ ʚʠʰʥʠ: ʘʧʧʣʠʢʘʮʠʠ ʩʚʝ-

ʞʠʭ ʣʠʩʪʴʝʚ ʩʥʠʤʘʶʪ ʜʘʞʝ ʪʷʞʝʣʦʝ ʚʦʩʧʘʣʝʥʠʝ. 

ɸʥʪʠʤʠʢʨʦʙʥʦʝ ʜʝʡʩʪʚʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ 

ʫʜʘʯʥʦ ʩʦʯʝʪʘʝʪʩʷ ʩ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʤʠ ʩʚʦʡ-

ʩʪʚʘʤʠ, ʯʪʦ ʦʪʣʠʯʘʝʪ ʠʭ ʦʪ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʘʥʪʠʙʠʦ-

ʪʠʢʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʠʤʤʫʥʦʜʝʧʨʝʩʩʘʥʪʘʤʠ. ʃʝʢʘʨ-

ʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʦʢʘʟʳʚʘʶʪ ʤʷʛʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʥʘ ʠʤʤʫʥʠʪʝʪ, ʚʦʩʩʪʘʥʘʚʣʠʚʘʷ ʥʦʨʤʘʣʴʥʫʶ ʬʫʥʢ-

ʮʠʶ ʩʦʙʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ ʝʩʪʝʩʪʚʝʥʥʳʤ 

ʧʫʪʝʤ. ʀʟ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʛʦʪʦʚʷʪ ʦʢʦʣʦ 

40% ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. ʇʨʠ ʵʪʦʤ ʚ ʩʦʚʨʝ-

ʤʝʥʥʦʡ ʬʘʨʤʘʢʦʣʦʛʠʠ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʥʝʢʦʪʦʨʳʝ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ ʨʘʩʪʝʥʠʡ: ʘʣʢʘʣʦ-

ʠʜʳ, ʵʬʠʨʥʳʝ ʤʘʩʣʘ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ, ʚʠʪʘ-

ʤʠʥʳ, ʜʫʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʩʤʦʣʳ, ʩʣʠʟʠ, ʬʠʪʦʥ-

ʮʠʜʳ ʠ ʜʨ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʠʟʫʯʝʥʠʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʚ ʣʝʯʝʙʥʦʡ ʧʨʘʢʪʠʢʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʭ ʧʨʠʤʝʥʝʥʠʝ 

ʙʝʟ ʭʠʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʚ ʚʠʜʝ ʥʘʩʪʦʝʚ, ʦʪʚʘʨʦʚ, 

ʥʘʩʪʦʝʢ ʠ ʪ. ʜ. [1-12].  

ʈʝʟʫʣʴʪʘʪʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʘʥʪʠʤʠʢʨʦʙʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ 27 ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʩʦʙʨʘʥʥʳʭ 

ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ɸʣʤʘʪʳ ʠ ʘʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʦ-

ʢʘʟʘʣʠ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʧʦʜʘʚʣʷʝʪ ʨʦʩʪ E. 

ʩoli ʠ Mycobacterium B5. ʇʨʠ ʵʪʦʤ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦ-

ʜʘʚʣʝʥʠʝ ʨʦʩʪʘ E. ʩoli ʦʪʤʝʯʝʥʦ ʫ ʚʦʜʥʳʭ ʵʢʩʪʨʘʢ-

ʪʦʚ ʨʘʩʪʝʥʠʡ. ʉʧʠʨʪʦʚʳʝ ʵʢʩʪʨʘʢʪʳ ʵʪʠʭ ʨʘʩʪʝʥʠʡ 
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ʦʢʘʟʳʚʘʣʠ ʥʘ E. ʩoli ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝʝ ʚʦʟʜʝʡ-

ʩʪʚʠʝ. ʈʦʩʪ Mycobacterium B5 ʧʦʜʘʚʣʷʣʠ ʪʦʣʴʢʦ 

ʩʧʠʨʪʦʚʳʝ ʵʢʩʪʨʘʢʪʳ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʦʪʙʦʨ ʣʝʢʘʨʩʪʚʝʥ-

ʥʳʭ ʨʘʩʪʝʥʠʡ, ʩʧʠʨʪʦʚʳʝ ʵʢʩʪʨʘʢʪʳ ʢʦʪʦʨʳʭ ʷʚʣʷ-

ʶʪʩʷ ʠʥʛʠʙʠʪʦʨʘʤʠ ʨʦʩʪʘ ʤʠʢʦʙʘʢʪʝʨʠʡ - ʚʦʟʙʫʜʠ-

ʪʝʣʝʡ ʪʫʙʝʨʢʫʣʝʟʘ. 

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʙʲʝʢʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʩʧʠʨʪʦʚʳʝ ʵʢʩʪʨʘʢʪʳ ʥʘʟʝʤ-

ʥʳʭ ʯʘʩʪʝʡ ʧʦʣʳʥʠ ʮʠʪʚʘʨʥʦʡ (Artemisia cina Berg 

ex Poljak), ʩʦʣʦʜʢʠ (Glycyrrhiza glabra L.), ʜʫʰʠʮʳ 

(Origanum vulgare L.), ʤʘʪʴ ʠ ʤʘʯʝʭʠ (Tussilago 

farfara), ʟʠʟʠʬʦʨʳ (Ziziphora), ʢʦʨʥʝʡ ʦʜʫʚʘʥʯʠʢʘ 

(Taraxacum officinale Web.), ʘʜʨʘʩʧʘʥʘ (Peganum 

harmala L), ʜʫʰʠʮʳ (Origanum vulgare L.), ʟʠʟʠ-

ʬʦʨʳ (Ziziphora), ʢʦʥʩʢʦʛʦ ʱʘʚʝʣʷ (Rumex confertus 

Willd.), ʧʨʠʦʙʨʝʪʝʥʥʳʭ ʚ ʘʧʪʝʢʘʭ.  

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʩʧʠʨʪʦʚʳʭ ʵʢʩʪʨʘʢʪʦʚ ʠʟʤʝʣʴ-

ʯʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʟʘʣʠʚʘʣʠ 40%-ʥʳʤ ʵʪʘʥʦʣʦʤ ʚ ʩʦ-

ʦʪʥʦʰʝʥʠʠ 1:5, ʥʘʩʪʘʠʚʘʣʠ ʚ ʪʝʤʥʦʤ ʤʝʩʪʝ ʚ ʪʝʯʝ-

ʥʠʝ 10 ʩʫʪʦʢ, ʟʘʪʝʤ ʦʪʬʠʣʴʪʨʦʚʳʚʘʣʠ. ɸʥʪʠʤʠʢ-

ʨʦʙʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʩʧʠʨʪʦʚʳʭ ʵʢʩʪʨʘʢʪʦʚ ʦʧʨʝʜʝ-

ʣʷʣʠ ʜʠʬʬʫʟʠʦʥʥʳʤ ʤʝʪʦʜʦʤ ʠ ʤʝʪʦʜʦʤ ʩʝʨʠʡʥʳʭ 

ʨʘʟʚʝʜʝʥʠʡ ʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʚ ʦʪʥʦʰʝʥʠʠ ʪʝʩʪ-

ʢʫʣʴʪʫʨʳ Mycobacterium B5, ʚʳʨʘʱʝʥʥʦʡ ʥʘ ʧʠʪʘ-

ʪʝʣʴʥʦʡ ʩʨʝʜʝ ɻʘʫʟʝ-2 [13].  

ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʨʘʩʪʝʥʠʡ ʥʘ ʨʝʟʠʩʪʝʥʪ-

ʥʦʩʪʴ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʜʝʣʘʣʠ ʨʷʜ ʩʝʨʠʡʥʳʭ ʨʘʟʚʝ-

ʜʝʥʠʡ ʨʘʩʪʠʪʝʣʴʥʳʭ ʵʢʩʪʨʘʢʪʦʚ ʚ ʧʠʪʘʪʝʣʴʥʦʤ ʙʫ-

ʣʴʦʥʝ ʠ ʟʘʩʝʚʘʣʠ ʠʭ ʪʝʩʪ-ʢʫʣʴʪʫʨʦʡ. ɺʳʩʝʚ ʥʘ ʧʣʦʪ-

ʥʳʡ ʧʠʪʘʪʝʣʴʥʳʡ ʘʛʘʨ ʧʨʦʚʦʜʠʣʠ ʠʟ ʧʝʨʚʦʡ 

ʧʨʦʙʠʨʢʠ, ʚ ʢʦʪʦʨʦʡ ʙʳʣ ʦʪʤʝʯʝʥ ʨʦʩʪ ʢʫʣʴʪʫʨʳ. 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʙʠʩʝʧʪʦʣʫ, ʣʝʚʦ-

ʤʠʮʝʪʠʥʫ, ʛʝʥʪʘʤʠʮʠʥʫ, ʣʠʥʢʦʤʠʮʠʥʫ, ʮʠʧʨʦʬʣʦʢ-

ʩʘʮʠʥʫ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 100 ʠ 50 ʤʢʛ/ʤʣ ʦʧʨʝʜʝ-

ʣʷʣʠ ʤʝʪʦʜʦʤ ʧʨʦʤʳʰʣʝʥʥʳʭ ʜʠʩʢʦʚ. ʇʦʚʪʦʨʥʦʩʪʴ 

ʦʧʳʪʦʚ ʪʨʝʭʢʨʘʪʥʘʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʈʝʟʫʣʴʪʘʪʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʘʥʪʠʤʠʢʨʦʙʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʧʨʠʦʙʨʝʪʝʥ-

ʥʳʭ ʚ ʘʧʪʝʢʘʭ ʛʦʨʦʜʘ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

ɸʥʪʠʤʠʢʨʦʙʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʧʠʨʪʦʚʳʭ ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʦʪʥʦʰʝʥʠʠ Myco-

bacterium B5 

ʃʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʉʧʠʨʪʦʚʳʡ ʵʢʩʪʨʘʢʪ 

ʅʘʟʝʤʥʘʷ ʯʘʩʪʴ ʧʦʣʳʥʠ ʮʠʪʚʘʨʥʦʡ 25,0 

ʅʘʟʝʤʥʘʷ ʯʘʩʪʴ ʩʦʣʦʜʢʠ 17,0 

ʅʘʟʝʤʥʘʷ ʯʘʩʪʴ ʜʫʰʠʮʳ 23,0 

ʅʘʟʝʤʥʘʷ ʯʘʩʪʴ ʤʘʪʴ ʠ ʤʘʯʝʭʠ 16,0 

ʅʘʟʝʤʥʘʷ ʯʘʩʪʴ ʟʠʟʠʬʦʨʳ 15,0 

ʂʦʨʝʥʴ ʦʜʫʚʘʥʯʠʢʘ 14,0 

ʂʦʨʝʥʴ ʘʜʨʘʩʧʘʥʘ 18,5 

ʂʦʨʝʥʴ ʜʫʰʠʮʳ 18,5 

ʂʦʨʝʥʴ ʟʠʟʠʬʦʨʳ 19,0 

ʂʦʨʝʥʴ ʢʦʥʩʢʦʛʦ ʱʘʚʝʣʷ 16,0 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʩʝ ʠʩʧʳʪʘʥʥʳʝ ʩʧʠʨʪʦʚʳʝ 

ʵʢʩʪʨʘʢʪʳ ʨʘʩʪʝʥʠʡ ʧʦʜʘʚʣʷʶʪ ʨʦʩʪ ʪʝʩʪ-ʢʫʣʴʪʫʨʳ 

Mycobacterium B5. ʅʘʠʙʦʣʴʰʠʝ ʟʦʥʳ ʧʦʜʘʚʣʝʥʠʷ 

ʨʦʩʪʘ ʚʳʷʚʣʝʥʳ ʚ ʩʧʠʨʪʦʚʳʭ ʵʢʩʪʨʘʢʪʘʭ ʠʟ ʥʘʟʝʤ-

ʥʳʭ ʯʘʩʪʝʡ ʧʦʣʳʥʠ ʮʠʪʚʘʨʥʦʡ (25 ʤʤ), ʜʫʰʠʮʳ (23 

ʤʤ), ʢʦʨʥʝʡ ʟʠʟʠʬʦʨʳ (19 ʤʤ), ʘʜʨʘʩʧʘʥʘ ʠ ʜʫʰʠʮʳ 

(18,5 ʤʤ). ʆʩʪʘʣʴʥʳʝ ʵʢʩʪʨʘʢʪʳ ʜʘʚʘʣʠ ʟʦʥʳ ʣʠʟʠʩʘ 

ʦʪ 14 ʜʦ 17 ʤʤ. ʆʮʝʥʢʘ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʵʢʩʪʨʘʢʪʦʚ ʨʘʩʪʝʥʠʡ ʚ ʦʪʥʦʰʝʥʠʠ Mycobacterium 

B5 ʧʨʦʚʝʜʝʥʘ ʪʘʢʞʝ ʚ ʝʜʠʥʠʮʘʭ ʨʘʟʚʝʜʝʥʠʷ (ʪʘʙ-

ʣʠʮʘ 2). 

ʊʘʙʣʠʮʘ 2 

ɸʥʪʠʤʠʢʨʦʙʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʵʢʩʪʨʘʢʪʦʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʦʪʥʦʰʝʥʠʠ Mycobacterium B5 

ʃʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ɸʥʪʠʤʠʢʨʦʙʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʝʜ. ʨʘʟʚʝʜʝʥʠʷ 

ʅʘʟʝʤʥʘʷ ʯʘʩʪʴ ʧʦʣʳʥʠ ʮʠʪʚʘʨʥʦʡ 1:500 

ʅʘʟʝʤʥʘʷ ʯʘʩʪʴ ʩʦʣʦʜʢʠ 1:70 

ʅʘʟʝʤʥʘʷ ʯʘʩʪʴ ʜʫʰʠʮʳ 1:500 

ʅʘʟʝʤʥʘʷ ʯʘʩʪʴ ʤʘʪʴ ʠ ʤʘʯʝʭʠ 1:50 

ʅʘʟʝʤʥʘʷ ʯʘʩʪʴ ʟʠʟʠʬʦʨʳ 1:35 

ʂʦʨʝʥʴ ʦʜʫʚʘʥʯʠʢʘ 1:10 

ʂʦʨʝʥʴ ʘʜʨʘʩʧʘʥʘ 1:500 

ʂʦʨʝʥʴ ʜʫʰʠʮʳ 1:500 

ʂʦʨʝʥʴ ʟʠʟʠʬʦʨʳ 1:500 

ʂʦʨʝʥʴ ʢʦʥʩʢʦʛʦ ʱʘʚʝʣʷ 1:50 

ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚʠʜʥʦ, ʯʪʦ 

ʩʧʠʨʪʦʚʳʝ ʵʢʩʪʨʘʢʪʳ ʠʟ ʥʘʟʝʤʥʳʭ ʯʘʩʪʝʡ ʧʦʣʳʥʠ 

ʮʠʪʚʘʨʥʦʡ ʠ ʜʫʰʠʮʳ, ʢʦʨʥʝʡ ʘʜʨʘʩʧʘʥʘ, ʜʫʰʠʮʳ ʠ 

ʟʠʟʠʬʦʨʳ ʧʦʜʘʚʣʷʶʪ ʨʦʩʪ ʤʠʢʦʙʘʢʪʝʨʠʡ ʚ ʨʘʟʚʝʜʝ-

ʥʠʠ 1:500. ɺ ʨʘʟʚʝʜʝʥʠʠ 1:70 ʨʦʩʪ ʪʝʩʪ-ʢʫʣʴʪʫʨʳ 

ʧʦʜʘʚʣʷʝʪ ʵʢʩʪʨʘʢʪ ʠʟ ʥʘʟʝʤʥʦʡ ʯʘʩʪʠ ʩʦʣʦʜʢʠ, 1:50 

ï ʵʢʩʪʨʘʢʪʳ ʠʟ ʤʘʪʴ ʠ ʤʘʯʝʭʠ ʠ ʢʦʨʥʷ ʢʦʥʩʢʦʛʦ ʱʘ-

ʚʝʣʷ, 1:35 - ʥʘʟʝʤʥʦʡ ʯʘʩʪʠ ʟʠʟʠʬʦʨʳ. ʄʝʥʝʝ ʘʢʪʠʚ-

ʥʳʤ ʦʢʘʟʘʣʩʷ ʵʢʩʪʨʘʢʪ ʠʟ ʢʦʨʥʷ ʦʜʫʚʘʥʯʠʢʘ (1:10). 

ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʥʝʢʦʪʦʨʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʨʘʩʪʝʥʠʡ ʥʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʤʠʢʦʙʘʢʪʝʨʠʡ ʢ ʘʥʪʠ-

ʙʠʦʪʠʢʘʤ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 
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ʊʘʙʣʠʮʘ 3. 

ɺʣʠʷʥʠʝ ʵʢʩʪʨʘʢʪʦʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʥʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʤʠʢʦʙʘʢʪʝʨʠʡ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ 

ʃʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝ-

ʥʠʷ 

ɿʦʥʳ ʧʦʜʘʚʣʝʥʠʷ ʨʦʩʪʘ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʘʥʪʠʙʠʦʪʠʢʘʤʠ, ʤʤ  

1 2 3 4 5 6 7 8 9 10 

ʄʘʪʴ ʠ ʤʘʯʝʭʘ 10 0 16 11 0 0 0 0 11 0 

ʉʦʣʦʜʢʘ 0 0 19 13 0 0 0 0 0 0 

ɼʫʰʠʮʘ 0 0 17 13 0 0 0 0 0 0 

ʂʦʨʝʥʴ ʦʜʫʚʘʥʯʠʢʘ 0 0 0 0 0 0 0 0 10 0 

ʂʦʨʝʥʴ ʘʜʨʘʩʧʘʥʘ 0 0 21 19 0 0 0 0 0 0 

ʂʦʨʝʥʴ ʢʦʥʩʢʦʛʦ ʱʘ-

ʚʝʣʷ 

0 0 0 0 0 0 8 0 12 0 

ʂʦʥʪʨʦʣʴ 0 0 0 0 0 0 28 0 10 0 

ʇʨʠʤʝʯʘʥʠʝ: 1 - ʙʠʩʝʧʪʦʣ 100 ʤʢʛ/ʤʣ, 2 - ʙʠʩʝʧʪʦʣ 50ʤʢʛ/ʤʣ, 3 - ʣʝʚʦʤʠʮʝʪʠʥ100 ʤʢʛ/ʤʣ, 4 - ʣʝʚʦʤʠʮʝ-

ʪʠʥ 50 ʤʢʛ/ʤʣ, 5 - ʛʝʥʪʘʤʠʮʠʥ 100 ʤʢʛ/ʤʣ, 6 - ʛʝʥʪʘʤʠʮʠʥ 50 ʤʢʛ/ʤʣ, 7- ʣʠʥʢʦʤʠʮʠʥ 100 ʤʢʛ/ʤʣ, 8 - 

ʣʠʥʢʦʤʠʮʠʥ 50ʤʢʛ/ʤʣ, 9 - ʮʠʧʨʦʬʣʦʢʩʘʮʠʥ 100ʤʢʛ/ʤʣ, 10 - ʮʠʧʨʦʬʣʦʢʩʘʮʠʥ 50ʤʢʛ/ʤʣ 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʪʘʙʣʠʮʳ, ʨʘʩʪʠ-

ʪʝʣʴʥʳʝ ʵʢʩʪʨʘʢʪʳ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʨʝʟʠ-

ʩʪʝʥʪʥʦʩʪʴ ʤʠʢʦʙʘʢʪʝʨʠʡ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ. ʂʫʣʴ-

ʪʫʨʘ Mycobacterium B5, ʚʳʨʘʱʝʥʥʘʷ ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ 

ʩʨʝʜʝ ʙʝʟ ʜʦʙʘʚʣʝʥʠʷ ʵʢʩʪʨʘʢʪʦʚ ʨʘʩʪʝʥʠʡ, ʙʳʣʘ 

ʯʫʚʩʪʚʠʪʝʣʴʥʘ ʢ ʦʜʥʦʤʫ ʠʟ ʠʩʧʳʪʘʥʥʳʭ ʘʥʪʠʙʠʦʪʠ-

ʢʦʚ - ʣʠʥʢʦʤʠʮʠʥʫ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 100 ʤʢʛ/ʤʣ. ʇʨʠ 

ʵʪʦʤ ʟʦʥʘ ʧʦʜʘʚʣʝʥʠʷ ʨʦʩʪʘ ʩʦʩʪʘʚʠʣʘ 28 ʤʤ. ʅʝ-

ʙʦʣʴʰʘʷ ʟʦʥʘ ʣʠʟʠʩʘ ʤʠʢʦʙʘʢʪʝʨʠʡ (10 ʤʤ) ʦʪʤʝ-

ʯʝʥʘ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʘʥʪʠʙʠʦʪʠʢʘ ʮʠʧʨʦʬʣʦʢʩʘ-

ʮʠʥʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 100 ʤʢʛ/ʤʣ. 

ɺʩʝ ʠʩʧʳʪʘʥʥʳʝ ʩʧʠʨʪʦʚʳʝ ʵʢʩʪʨʘʢʪʳ ʨʘʩʪʝ-

ʥʠʡ ʧʦʚʳʰʘʣʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʤʠʢʦʙʘʢʪʝʨʠʡ ʢ ʣʠʥ-

ʢʦʤʠʮʠʥʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʘʥʪʠʙʠʦʪʠʢ ʥʝ ʧʦʜʘʚ-

ʣʷʣ ʨʦʩʪ ʪʝʩʪ-ʢʫʣʴʪʫʨʳ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʩ ʨʘʩʪʠ-

ʪʝʣʴʥʳʤʠ ʵʢʩʪʨʘʢʪʘʤʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʵʢʩʪʨʘʢʪʘ 

ʢʦʥʩʢʦʛʦ ʱʘʚʝʣʷ, ʧʦʜ ʚʣʠʷʥʠʝʤ ʢʦʪʦʨʦʛʦ ʟʦʥʘ ʧʦ-

ʜʘʚʣʝʥʠʷ ʨʦʩʪʘ ʩʥʠʟʠʣʘʩʴ ʩ 28 ʤʤ ʜʦ 8 ʤʤ. 

ʆʪʤʝʯʝʥʦ ʧʦʚʳʰʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʤʠʢʦ-

ʙʘʢʪʝʨʠʡ ʢ ʙʠʩʝʧʪʦʣʫ 100 ʤʢʛ/ʤʣ ʧʦʜ ʚʣʠʷʥʠʝʤ ʵʢʩ-

ʪʨʘʢʪʘ ʠʟ ʤʘʪʴ ʠ ʤʘʯʝʭʠ (ʟʦʥʘ ʧʦʜʘʚʣʝʥʠʷ ʨʦʩʪʘ 10 

ʤʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 0 ʤʤ ʚ ʢʦʥʪʨʦʣʝ). ɿʥʘʯʠʪʝʣʴʥʦ 

ʧʦʚʳʩʠʣʘʩʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʤʠʢʦʙʘʢʪʝʨʠʡ ʢ ʣʝ-

ʚʦʤʠʮʝʪʠʥʫ100ʤʢʛ/ʤʣ ʠ 50ʤʢʛ/ʤʣ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʤʘʪʴ ʠ ʤʘʯʝʭʠ (ʟʦʥʳ ʣʠʟʠʩʘ ʤʠʢʦʙʘʢ-

ʪʝʨʠʡ16 ʠ 11 ʤʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʩʦʣʦʜʢʠ (19 ʠ 13 

ʤʤ), ʜʫʰʠʮʳ (17 ʠ 13 ʤʤ) ʠ ʢʦʨʥʷ ʘʜʨʘʩʧʘʥʘ (21 ʠ 

19 ʤʤ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 0 ʤʤ ʚ ʢʦʥʪʨʦʣʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʳ-

ʨʘʞʝʥʥʦʡ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʦʪʥʦʰʝ-

ʥʠʠ ʤʠʢʦʙʘʢʪʝʨʠʡ ʦʙʣʘʜʘʶʪ ʩʧʠʨʪʦʚʳʝ ʵʢʩʪʨʘʢʪʳ 

ʠʟ ʥʘʟʝʤʥʳʭ ʯʘʩʪʝʡ ʧʦʣʳʥʠ ʮʠʪʚʘʨʥʦʡ ʠ ʜʫʰʠʮʳ, 

ʢʦʨʥʝʡ ʘʜʨʘʩʧʘʥʘ, ʜʫʰʠʮʳ ʠ ʟʠʟʠʬʦʨʳ, ʧʨʦʷʚʣʷʶ-

ʱʠʝ ʘʢʪʠʚʥʦʩʪʴ ʚ ʨʘʟʚʝʜʝʥʠʠ 1:500. ʕʢʩʪʨʘʢʪʳ ʠʟ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʤʦʛʫʪ ʢʘʢ ʩʥʠʞʘʪʴ, ʪʘʢ ʠ 

ʧʦʚʳʰʘʪʴ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʫ ʤʠʢʦ-

ʙʘʢʪʝʨʠʡ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʨʠʤʝʥʝ-

ʥʠʠ ʨʘʩʪʝʥʠʡ ʩ ʣʝʯʝʙʥʦʡ ʮʝʣʴʶ.  
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REHABILITATION OF PATIENTS AFTER THE OPERATION OF FLEBECTOMY IN VARICOSE 

DISEASE OF THE LOWER EXTREMITIES AND RECOMMENDATIONS TO PREVENT THE 

RECORD OF THE DISEASE 

 

ɸʥʥʦʪʘʮʠʷ. 

ɺ ʩʪʘʪʴʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʵʬʬʝʢʪʠʚʥʘʷ ʨʝʘʙʠʣʠʪʘʮʠʷ ʙʦʣʴʥʳʭ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʬʣʝʙʵʢʪʦʤʠʠ 

ʧʨʠ ʚʘʨʠʢʦʟʥʦʡ ʙʦʣʝʟʥʠ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʠ ʜʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʠʟʙʝʞʘʥʠʝ ʨʝʮʠʜʠʚʘ ʟʘʙʦʣʝʚʘʥʠʷ. 

ɸnnotation. 

The article demonstrates the effective rehabilitation of patients after surgery of phlebectomy in case of vari-

cose disease of the lower extremities and recommendations are given to avoid the recurrence of the disease. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʈʝʘʙʠʣʠʪʘʮʠʷ, ʚʘʨʠʢʦʟʥʘʷ ʙʦʣʝʟʥʴ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ, ʬʣʝʙʵʢʪʦʤʠʷ. 

Keywords: Rehabilitation, varicose disease of the lower extremities, phlebectomy. 

 

ʉ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʭʦʨʦʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ-

ʩʣʝ ʦʧʝʨʘʮʠʡ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʝʮʠʜʠʚʦʚ ʚʘʨʠ-

ʢʦʟʥʦʡ ʙʦʣʝʟʥʠ, ʚʘʞʝʥ ʧʝʨʠʦʜ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʡ 

ʨʝʘʙʠʣʠʪʘʮʠʠ. ɼʘʥʥʳʡ ʧʝʨʠʦʜ ʟʘʚʠʩʠʪ ʦʪ ʪʷʞʝʩʪʠ 

ʙʦʣʝʟʥʠ ʠ ʤʦʞʝʪ ʟʘʥʠʤʘʪʴ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʥʝʜʝʣʴ ʜʦ 

ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ. ʅʘʠʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ 

ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʢʦʛʜʘ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʘʷ ʨʝʘʙʠʣʠ-

ʪʘʮʠʷ ʧʨʦʚʦʜʠʪʩʷ ʧʦʜ ʥʘʙʣʶʜʝʥʠʝʤ ʠ ʢʦʥʪʨʦʣʝʤ 

ʩʧʝʮʠʘʣʠʩʪʘ ʘʥʛʠʦʭʠʨʫʨʛʘ-ʬʣʝʙʦʣʦʛʘ.  

ʎʝʣʴ ʨʘʙʦʪʳ: ʚʳʨʘʙʦʪʘʪʴ ʥʘʠʣʫʯʰʠʡ ʩʧʦʩʦʙ 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʙʦʣʴʥʳʭ ʧʦʩʣʝ ʧʝʨʝʥʝʩʝʥʥʳʭ ʦʧʝʨʘ-

ʮʠʡ ʧʨʠ ʚʘʨʠʢʦʟʥʦʡ ʙʦʣʝʟʥʠ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ. 

 ɺ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʤ ʢʣʠʥʠʢʘ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʤ 

ʮʝʥʪʨʝ ʛ. ʀʞʝʚʩʢʘ ʝʞʝʛʦʜʥʦ ʚʳʧʦʣʥʷʝʪʩʷ 400-450 

ʧʣʘʥʦʚʳʭ ʦʧʝʨʘʮʠʡ ʧʦ ʧʦʚʦʜʫ ʚʘʨʠʢʦʟʥʦʡ ʙʦʣʝʟʥʠ. 

ɺʩʝʤ ʧʘʮʠʝʥʪʘʤ ʥʘ ʜʦʛʦcʧʠʪʘʣʴʥʦʤ ʵʪʘʧʝ ʧʨʦʚʦ-

ʜʠʪʩʷ ʫʣʴʪʨʘʟʚʫʢʦʚʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʧʨʦʭʦʜʠʤʦʩʪʠ 

ʚʝʥʦʟʥʦʛʦ ʨʫʩʣʘ, ʨʘʙʦʪʳ ʢʣʘʧʘʥʥʦʛʦ ʘʧʧʘʨʘʪʘ ʚʝʥ, 

ʣʦʢʘʣʠʟʘʮʠʠ ʧʝʨʬʦʨʘʥʪʥʳʭ ʚʝʥ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳ-

ʧʦʣʥʠʪʴ ʬʣʝʙʵʢʪʦʤʠʶ ʥʘʠʤʝʥʝʝ ʪʨʘʚʤʘʪʠʯʥʦ, ʠʟ 

ʥʝʙʦʣʴʰʠʭ ʨʘʟʨʝʟʦʚ, ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʢʦʩʤʝʪʠʯʥʦʩʪʠ. 

 ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʡ ʨʝʘʙʠʣʠ-

ʪʘʮʠʠ ʟʘʥʠʤʘʝʪ ʢʦʤʧʨʝʩʩʠʦʥʥʘʷ ʪʝʨʘʧʠʷ. ʇʦʩʪʦʷʥ-

ʥʘʷ ʠ ʜʣʠʪʝʣʴʥʘʷ ʢʦʤʧʨʝʩʩʠʦʥʥʘʷ ʪʝʨʘʧʠʷ ʧʦʟʚʦ-

ʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʦʩʣʦʞʥʝʥʠʡ ʠ ʙʳʩʪʨʝʝ 

ʚʦʟʚʨʘʪʠʪʴ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʴ ʙʦʣʴʥʳʤ. ʅʘʰ ʤʥʦ-

ʛʦʣʝʪʥʠʡ ʦʧʳʪ ʧʦʟʚʦʣʷʝʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʧʨʦʚʦʜʠʪʴ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʮʠʥʢ-

ʞʝʣʘʪʠʥʦʚʳʭ ʧʦʚʷʟʦʢ ʧʘcʪʦʡ ʂʝʬʝʨʘ. ʕʪʦ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʥʘʛʥʦʝʥʠʡ ʠ ʪʨʦʤʙʦ-

ʦʩʣʦʞʥʝʥʠʡ. 

 ʏʝʨʝʟ 1,5-2 ʤʝʩʷʮʘ ʦʪʸʯʥʦʩʪʴ ʦʧʝʨʠʨʦʚʘʥʥʦʡ 

ʢʦʥʝʯʥʦʩʪʠ ʠ ʙʦʣʝʚʦʡ ʩʠʥʜʨʦʤ ʢʫʧʠʨʫʶʪʩʷ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʪʦʯʥʦ ʧʦʜʦʙʨʘʪʴ ʨʘʟʤʝʨ ʵʣʘʩʪʠʯʥʦʛʦ ʤʝ-

ʜʠʮʠʥʩʢʦʛʦ ʪʨʠʢʦʪʘʞʘ: ʛʦʣʴʬ, ʯʫʣʦʢ ʠʣʠ ʢʦʣʛʦʪ. 

ʈʝʢʦʤʝʥʜʫʶʪʩʷ ʠʟʜʝʣʠʷ 1 ʠ 2 ïʦʛʦ ʢʦʤʧʨʝʩʩʠʦʥʥʳʭ 

ʢʣʘcʩʦʚ, ʩʜʝʣʘʥʥʳʭ ʠʟ ʥʘʪʫʨʘʣʴʥʳʭ ʚʦʣʦʢʦʥ. 

ʃʫʯʰʝ ʜʨʫʛʠʭ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣ ʩʝʙʷ ʢʦʤʧʨʝʩʩʠʦʥ-

ʥʳʡ ʪʨʠʢʦʪʘʞ ʬʠʨʤ ʉʠʛʚʘʨʠʩ (ʐʚʝʡʮʘʨʠʷ), ʄʝʜʠ-

ʚʝʥ (ɻʝʨʤʘʥʠʷ), ʆʨʪʦ (ʀʩʧʘʥʠʷ). 

 ʅʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʥʝʩʤʦʪʨʷ ʥʘ ʚʳʧʦʣ-

ʥʝʥʥʫʶ ʦʧʝʨʘʮʠʶ, ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʢ ʚʘʨʠ-

ʢʦʟʥʦʤʫ ʨʘʩʰʠʨʝʥʠʶ ʚʝʥ ʦʩʪʘʸʪʩʷ. ʉʦʙʣʶʜʝʥʠʝ 

ʩʣʝʜʫʶʱʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʨʝ-

ʮʠʜʠʚʘ ʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ: 

- ʩʣʝʜʠʪʴ ʟʘ ʤʘʩʩʦʡ ʪʝʣʘ 

- ʟʘʥʠʤʘʪʴʩʷ ʧʦʜʚʠʞʥʳʤʠ ʚʠʜʘʤʠ cʧʦʨʪʘ (ʧʣʘ-

ʚʘʥʠʝ, ʚʝʣʦʩʠʧʝʜ, ʙʝʛ, ʩʧʦʨʪʠʚʥʘʷ ʭʦʜʴʙʘ) 

-ʠʟʙʝʛʘʪʴ ʧʨʠʸʤʘ ʛʦʨʤʦʥʘʣʴʥʳʭ ʧʨʦʪʠʚʦʟʘʯʘ-

ʪʦʯʥʳʭ ʩʨʝʜʩʪʚ (ʢʦʥʪʨʘʮʝʧʪʠʚʦʚ) 

- ʥʝ ʟʣʦʫʧʦʪʨʝʙʣʷʪʴ ʙʘʥʝʡ, cʘʫʥʦʡ ʠ ʛʦʨʷʯʠʤʠ 

ʚʘʥʥʘʤʠ 

- ʥʝ ʧʝʨʝʛʨʝʚʘʪʴʩʷ ʥʘ ʩʦʣʥʮʝ 

- ʠʟʙʝʛʘʪʴ ʪʨʘʚʤʳ ʥʦʛ 

- ʝʞʝʜʥʝʚʥʦ ʦʙʣʠʚʘʪʴ ʥʦʛʠ ʪʫʛʠʤ ʢʦʥʪʨʘʩʪʥʳʤ 

ʜʫʰʝʤ, ʯʝʨʝʜʫʷ ʪʸʧʣʫʶ ʠ ʧʨʦʭʣʘʜʥʫʶ ʚʦʜʫ 

- ʥʝ ʤʝʥʝʝ 1 ʨʘʟ ʚ ʛʦʜ ʧʦʩʝʱʘʪʴ ʚʨʘʯʘ ï ʬʣʝʙʦ-

ʣʦʛʘ 
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- ʥʦʩʠʪʴ ʤʝʜʠʮʠʥʩʢʠʡ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʡ ʪʨʠ-

ʢʦʪʘʞ (ʢʦʣʛʦʪʳ, ʯʫʣʢʠ ʠʣʠ ʛʦʣʴʬʳ) 

- ʥʝ ʤʝʥʝʝ 1 ʨʘʟʘ ʚ ʛʦʜ ʧʨʦʚʦʜʠʪʴ ʧʨʦʬʠʣʘʢʪʠ-

ʯʝʩʢʠʡ ʢʫʨʩ ʣʝʯʝʥʠʷ ʚʝʥʦ ʪʦʥʠʯʝʩʢʠʤʠ ʧʨʝʧʘʨʘ-

ʪʘʤʠ (ʜʝʪʨʘʣʝʢʩ, ʬʣʝʙʦʜʠʷ 600, ʘʥʪʠʩʪʘʢʩ, ʚʝʥʦʨʫ-

ʪʦʥ ʠ ʜʨ.) ʆʩʦʙʝʥʥʦ ʞʝʣʘʪʝʣʴʥʦ ʧʨʠʥʠʤʘʪʴ ʚʝʥʦʪʦ-

ʥʠʢʠ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʪʨʫʜʥʦ ʥʦʩʠʪʴ 

ʢʦʤʧʨʝʩʩʠʦʥʥʳʡ ʪʨʠʢʦʪʘʞ. 

 ʉʦʙʣʶʜʝʥʠʝ ʜʘʥʥʳʭ ʥʝʩʣʦʞʥʳʭ ʨʝʢʦʤʝʥʜʘ-

ʮʠʡ ʧʦʟʚʦʣʷʝʪ ʦʩʪʘʥʦʚʠʪʴ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʚʘʨʠ-

ʢʦʟʥʦʡ ʙʦʣʝʟʥʠ ʠ ʧʦʣʫʯʠʪʴ ʦʪʣʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʣʝʯʝʥʠʷ. 
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CORRECTION OF PATHOPHYSIOLOGICAL HEMODYNAMICS IN PATIENTS WITH POST -

THROMBOPHLEBITIC DISEASE OF THE LOWER LIMBS IN THE STAGE OF TROPHIC 

DISORDERS. 

 

ɸʥʥʦʪʘʮʠʷ. 

ʍʠʨʫʨʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ ʙʦʣʴʥʳʭ ʧʦʩʪʪʨʦʤʙʦʬʣʝʙʠʪʠʯʝʩʢʦʡ ʙʦʣʝʟʥʴʶ (ʇʊɹɹ) ʧʨʠ ʚʳʨʘʞʝʥʥʳʭ ʦʪʝ-

ʢʘʭ ʥʘ ʢʦʥʝʯʥʦʩʪʷʭ ʥʝ ʚʩʝʛʜʘ ʧʨʠʚʦʜʷʪ ʢ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ, ʦʩʪʘʝʪʩʷ ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ ʧʦ-

ʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ. ʋʯʠʪʳʚʘʷ ʪʝʩʥʫʶ ʚʟʘʠʤʦʩʚʷʟʴ ʚʝʥʦʟʥʦʡ ʠ ʣʠʤʬʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤ ʢʦʥʝʯ-

ʥʦʩʪʝʡ ʚ ʛʝʤʦʜʠʥʘʤʠʢʝ, ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʧʦʠʩʢ ʦʧʝʨʘʪʠʚʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʠʭ ʢʦʨʨʝʢʮʠʶ ʠ ʩʦʭʨʘʥʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʬʫʥʢʮʠʠ ʣʠʤʬʘʪʠʯʝʩʢʦʛʦ ʜʨʝʥʘʞʘ.  

ɸnnotation. 

Surgical treatment of patients with postthrombophlebitic disease (PTBB) with pronounced edema on the ex-

tremities does not always lead to positive results, there remains a high frequency of postoperative complications. 

Given the close relationship of the venous and lymphatic systems of the extremities in hemodynamics, it becomes 

expedient to search for surgical interventions aimed at correcting them and preserving the integrity and function 

of lymphatic drainage. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇʦʩʪʪʨʦʤʙʦʬʣʝʙʠʪʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ, ʪʨʦʬʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʣʠʤʬʦʩʪʘʟ, 

ʣʠʤʬʝʜʝʤʘ, ʘʫʪʦʚʝʥʘ, ʬʣʝʙʵʢʪʦʤʠʷ. 

Keywords: Postthrombophlebitic disease, trophic disorders, lymphostasis, lymphedema, autovena, phlebect-

omy. 

 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʦʧʨʝʜʝʣʝʥʠʝ ʪʘʢʪʠʢʠ ʠ ʚʳ-

ʙʦʨʘ ʤʝʪʦʜʘ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ 

ʇʊʌɹ ʩ ʚʪʦʨʠʯʥʦʡ ʣʠʤʬʝʜʝʤʦʡ ʢʦʥʝʯʥʦʩʪʝʡ. 

ʆʧʝʨʘʪʠʚʥʦʝ ʣʝʯʝʥʠʝ ʧʨʦʚʝʜʝʥʦ 160 ʙʦʣʴʥʳʤ 

ʇʊʌɹ. ʋ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʥʘʨʷʜʫ ʩ ʦʪʝʯʥʳʤ ʩʠʥʜʨʦ-

ʤʦʤ ʠʤʝʣʠʩʴ ʠ ʚʳʨʘʞʝʥʥʳʝ ʪʨʦʬʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡ-

ʩʪʚʘ ʥʘ ʛʦʣʝʥʠ ʠ ʩʪʦʧʝ. ɺ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʦʡ ʧʦʜʛʦ-

ʪʦʚʢʝ ʚ ʘʤʙʫʣʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʜʣʷ ʩʥʷʪʠʷ ʦʪʝʢʘ 
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ʚʳʧʦʣʥʷʣʠ ʧʥʝʚʤʦʤʘʩʩʘʞ ʢʦʥʝʯʥʦʩʪʝʡ ʘʧʧʘʨʘʪʦʤ 

ɸʇʂʋ-5 ʚ ʨʝʞʠʤʝ çʥʘʨʘʩʪʘʶʱʝʡè ʚʦʣʥʳ ʩ ʢʦʤ-

ʧʨʝʩʩʠʝʡ ʦʪ 60 ʜʦ 100 ʤʤ. ʨʪ. ʩʪ., ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʦʪ 

30 ʤʠʥʫʪ ʜʦ 1 ʯʘʩʘ, ʢʫʨʩʦʤ ï 10-14 ʩʝʘʥʩʦʚ. 

ɺʩʝʤ ʧʘʮʠʝʥʪʘʤ ʚʳʧʦʣʥʝʥʦ ʫʣʴʪʨʘʟʚʫʢʦʚʦʝ 

ʜʫʧʣʝʢʩʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ ʜʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʪʝʣʴ-

ʥʦʩʪʠ ʢʣʘʧʘʥʥʦʛʦ ʘʧʧʘʨʘʪʘ ʩʪʚʦʣʦʚʳʭ ʠ ʧʝʨʬʦ-

ʨʘʥʪʥʳʭ ʚʝʥ. ʋ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʚʳʷʚʣʝʥʳ ʧʨʠʟʥʘʢʠ 

ʣʠʤʬʦʩʪʘʟʘ ʚ ʧʦʜʢʦʞʥʦʡ ʢʣʝʪʯʘʪʢʝ.  

ʂʦʨʨʝʢʮʠʶ ʠʟʚʨʘʱʝʥʥʦʛʦ ʚʝʥʦʟʥʦʛʦ ʢʨʦʚʦ-

ʪʦʢʘ ʧʨʦʚʦʜʠʣʠ ʤʘʣʦʪʨʘʚʤʘʪʠʯʥʦ ʩ ʩʦʭʨʘʥʝʥʠʝʤ 

ʣʠʤʬʘʪʠʯʝʩʢʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʥʘ ʛʦʣʝʥʠ ʠ ʙʝʜʨʝ. ʇʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʢʨʦʩʩʵʢʪʦʤʠʠ ʩʪʨʝʤʠʣʠʩʴ ʥʝ ʧʦʚʨʝ-

ʞʜʘʪʴ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ. ʉʪʨʠʧʧʠʥʛ ʙʦʣʴʰʦʡ 

ʧʦʜʢʦʞʥʦʡ ʚʝʥʳ ʥʘ ʙʝʜʨʝ ʧʨʦʚʦʜʠʣʠ ʠʥʚʘʛʠʥʘʮʠ-

ʦʥʥʳʤ ʤʝʪʦʜʦʤ. ʅʝʩʦʩʪʦʷʪʝʣʴʥʫʶ ʙʦʣʴʰʫʶ ʧʦʜ-

ʢʦʞʥʫʶ ʚʝʥʫ (ɹʇɺ) ʥʘ ʛʦʣʝʥʠ ʦʢʢʣʶʟʠʨʦʚʘʣʠ ʘʫʪʦ-

ʚʝʥʦʡ ʚʟʷʪʦʡ ʩ ʙʝʜʨʘ. ɺʘʨʠʢʦʟʥʳʝ ʧʨʠʪʦʢʠ ɹʇɺ 

ʫʜʘʣʷʣʠ ʠʟ ʤʠʥʠʜʦʩʪʫʧʦʚ. ɻʦʨʠʟʦʥʪʘʣʴʥʳʡ ʨʝ-

ʬʣʶʢʩ ʥʘ ʛʦʣʝʥʠ ʫʩʪʨʘʥʷʣʠ ʜʠʩʪʘʮʠʦʥʥʦʡ ʧʝʨʝʚʷʟ-

ʢʦʡ ʢʦʤʤʫʥʠʢʘʥʪʥʳʭ ʚʝʥ ʧʦ ɸ.ʅ. ɺʚʝʜʝʥʩʢʦʤʫ ʠʣʠ 

ʧʝʨʬʦʨʘʥʪʥʳʝ ʚʝʥʳ, ʤʘʨʢʠʨʦʚʘʥʥʳʝ ʧʨʠ ʫʣʴʪʨʘ-

ʟʚʫʢʦʚʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʧʝʨʝʚʷʟʳʚʘʣʠ ʥʘʜʬʘʩʮʠ-

ʘʣʴʥʦ ʠʟ ʥʝʙʦʣʴʰʠʭ ʨʘʟʨʝʟʦʚ ʜʦ 1-2 ʩʤ. 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʥʦʡ ʢʦʨʨʝʢʮʠʠ ʦʪʝʯʥʦʛʦ ʩʠʥ-

ʜʨʦʤʘ ʫ ʙʦʣʴʥʳʭ ʇʊʌɹ ʧʨʠ ʧʦʤʦʱʠ ʧʥʝʚʤʦʤʘʩ-

ʩʘʞʘ ʢʦʥʝʯʥʦʩʪʠ ʫʜʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʳʤ ʦʙʨʘʟʦʤ 

ʫʤʝʥʴʰʠʪʴ ʦʪʝʢ ʫ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘ-

ʣʦʩʴ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤʠ ʤʝʪʦʜʘʤʠ: ʫʤʝʥʴʰʠʣʩʷ 

ʢʘʧʠʣʣʷʨʥʳʡ ʠʥʬʠʣʴʪʨʘʪ ʩ 8,17Ñ0,5 ʜʦ 2,35Ñ0,28 

ʤʣ, ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʊʩʈʆ2 ʚ ʪʢʘʥʷʭ ʛʦʣʝʥʠ ʥʘ 28%, ʘ 

ʚʝʥʦʟʥʳʡ ʪʦʥʫʩ ʛʣʫʙʦʢʠʭ ʚʝʥ ï ʥʘ 30%. ʕʪʦ ʧʦʟʚʦ-

ʣʠʣʦ ʧʨʦʚʝʩʪʠ ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ ʥʘ ʬʦʥʝ 

ʩʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʛʦ ʣʠʤʬʘʪʠʯʝʩʢʦʛʦ ʜʨʝʥʘʞʘ. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʢʢʣʶʟʠʠ ɹʇɺ ʥʘ ʛʦʣʝʥʠ ʠ ʥʝʩʦ-

ʩʪʦʷʪʝʣʴʥʳʭ ʟʘʜʥʝʙʝʨʮʦʚʳʭ ʚʝʥʘʭ ʧʦʣʫʯʝʥʳ ʭʦʨʦ-

ʰʠʝ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʋ ʚʩʝʭ ʧʘʮʠ-

ʝʥʪʦʚ ʟʘʞʠʚʣʝʥʠʝ ʨʘʥ ʙʳʣʦ ʧʝʨʚʠʯʥʳʤ ʥʘʪʷʞʝ-

ʥʠʝʤ, ʦʩʣʦʞʥʝʥʠʡ ʧʦʣʫʯʘʝʤʳʭ ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʬʣʝʙʵʢʪʦʤʠʠ ʧʦ ɹʝʙʢʦʢʢʫ ʥʝ ʦʪʤʝʯʘʣʦʩʴ. ɺ ʨʘʥʥʝʤ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʙʦʣʴʥʳʝ ʧʦʣʫʯʘʣʠ 

ʧʨʝʧʘʨʘʪʳ, ʫʩʢʦʨʷʶʱʠʝ ʚʝʥʦʟʥʳʡ ʠ ʣʠʤʬʘʪʠʯʝ-

ʩʢʠʡ ʦʪʪʦʢ (ʜʝʪʨʘʣʝʢʩ, ʬʣʝʙʦʜʠʘ-600, ʘʥʪʠʩʪʘʢʩ). 

ɺʩʝʤ ʥʘʟʥʘʯʘʣʘʩʴ ʧʦʩʪʦʷʥʥʘʷ ʢʦʤʧʨʝʩʩʠʷ ʪʨʠʢʦʪʘ-

ʞʝʤ ( ʙʠʥʪʳ, ʯʫʣʢʠ). 

ɺ ʩʨʦʢʠ ʦʪ 3 ʜʦ 10 ʣʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴ-

ʪʘʪʳ ʥʘʙʣʶʜʘʣʠʩʴ ʫ 97% ʙʦʣʴʥʳʭ. ʋ ʧʷʪʠ ʧʘʮʠʝʥ-

ʪʦʚ ʦʪʤʝʯʘʣʦʩʴ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʙʦʣʝʟʥʠ: ʫ ʪʨʦʠʭ 

ʦʪʤʝʯʘʣʠʩʴ ʚʝʥʦʟʥʳʝ ʷʟʚʳ, ʫ ʜʚʦʠʭ ʦʩʪʘʚʘʣʩʷ ʩʪʦʡ-

ʢʠʡ ʦʪʝʢ ʛʦʣʝʥʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʩʦʯʝʪʘʥʥʦʡ ʚʝʥʦʟʥʦʡ ʠ 

ʣʠʤʬʘʪʠʯʝʩʢʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦ-

ʩʪʝʡ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʷʚʣʷʝʪʩʷ ʢʦʨʨʝʢʮʠʷ ʥʝ ʪʦʣʴʢʦ 

ʚʝʥʦʟʥʦʛʦ, ʥʦ ʠ ʣʠʤʬʘʪʠʯʝʩʢʦʛʦ ʦʪʪʦʢʘ. ʄʠʥʠʠʥʚʘ-

ʟʠʚʥʘʷ ʬʣʝʙʵʢʪʦʤʠʷ ʧʦʟʚʦʣʷʝʪ ʢ ʙʦʣʴʰʠʥʩʪʚʘ 

ʙʦʣʴʥʳʭ ʩ ʭʨʦʥʠʯʝʩʢʦʡ ʣʠʤʬʦʚʝʥʦʟʥʦʡ ʥʝʜʦʩʪʘ-

ʪʦʯʥʦʩʪʴʶ ʜʦʙʠʪʴʩʷ ʭʦʨʦʰʠʭ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʩʦʟʜʘʚʘʷ ʫʩʣʦʚʠʷ ʠ ʜʣʷ ʙʦʣʝʝ ʘʢʪʠʚ-

ʥʦʛʦ ʣʝʯʝʥʠʷ ʚ ʜʘʣʴʥʝʡʰʝʤ. 
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DIABETIC NEUROPATHY AS A COMPLICATION CURRENT DIABETES MELLITUS  

TYPE 1 AND 2 

 

ɸʥʥʦʪʘʮʠʷ. 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʟʣʠʯʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʧʨʦʚʝʜʝʥʥʦʤʫ ʕʅʄɻ ʫ ʙʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ ʜʠʘ-

ʙʝʪʦʤ 1 ʠ 2 ʪʠʧʦʚ. ɺʳʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʤʳʝ ʥʘʨʫʰʝʥʠʷ ʚ ʥʝʨʚʥʦ-ʤʳʰʝʯʥʦʡ ʧʝʨʝʜʘʯʝ: 

ʉʈɺ ʧʦ ʤʦʪʦʨʥʳʤ ʠ ʩʝʥʩʦʨʥʳʤ ʚʦʣʦʢʥʘʤ. ʉʪʘʪʴʷ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʰʠʨʦʢʠʡ ʢʨʫʛ ʯʠʪʘʪʝʣʝʡ. 

Abstract. 

The article deals with the differences in the performance of ENMG in patients with diabetes mellitus types 1 

and 2. Identify the most frequent disturbances in neuromuscular transmission: the conduction velocity for motor 

and sensory fibers. The article is aimed at a wide range of readers 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʥʫʪʨʝʥʥʠʝ ʙʦʣʝʟʥʠ, ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, ʧʦʣʠʥʝʡʨʦʧʘʪʠʷ, ʥʝʨʚʥʳʝ ʚʦʣʦʢʥʘ, ʤʦʪʦʨ-

ʥʘʷ ʬʫʥʢʮʠʷ, ʩʝʥʩʦʨʥʘʷ ʬʫʥʢʮʠʷ 

Keywords: internal diseases, diabetes, polyneuropathy, nerve fibers, motor function, sensory function 

 

ʎʝʣʴ: ʫʩʪʘʥʦʚʣʝʥʠʝ ʕʅʄɻ - ʧʨʠʟʥʘʢʦʚ ʧʦʨʘ-

ʞʝʥʠʷ ʇʅʉ, ʭʘʨʘʢʪʝʨʘ ʠʟʤʝʥʝʥʠʡ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ 

ʠ ʜʚʠʛʘʪʝʣʴʥʳʭ ʥʝʨʚʥʳʭ ʚʦʣʦʢʦʥ ʫ ʙʦʣʴʥʳʭ ʩ ʉɼ 1 

ʠ 2 ʪʠʧʘ ʙʝʟ ʦʙʲʝʢʪʠʚʥʦʡ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʡ ʩʠʤʧʪʦ-

ʤʘʪʠʢʠ, ʚʳʷʚʣʝʥʠʝ ʩʫʙʢʣʠʥʠʯʝʩʢʦʡ ʠʣʠ ʥʘʯʘʣʴʥʦʡ 

ʩʪʘʜʠʠ ʧʦʣʠʥʝʡʨʦʧʘʪʠʠ. 

ɿʘʜʘʯʠ:  

1. ʋʟʥʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʧʦʣʠ-

ʥʝʡʨʦʧʘʪʠʠ 

2. ʇʦʣʫʯʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʦʙʩʣʝʜʦʚʘʥʠʷ ʕʅʄɻ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦ-

ʚʘʪʴ ʠʭ 

 3. ʉʦʩʪʘʚʠʪʴ ʩʚʦʜʥʳʝ ʪʘʙʣʠʮʳ 

4. ʇʨʦʚʝʩʪʠ ʦʧʠʩʘʪʝʣʴʥʫʶ ʩʪʘʪʠʩʪʠʢʫ 

5. ʉʜʝʣʘʪʴ ʚʳʚʦʜʳ 

ʆʩʣʦʞʥʝʥʠʷ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ (ʉɼ) - ʘʢʪʫʘʣʴ-

ʥʘʷ ʧʨʦʙʣʝʤʘ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʳ. ɼʠʘʙʝʪʠʯʝ-

ʩʢʘʷ ʧʦʣʠʥʝʡʨʦʧʘʪʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʝʛʦ ʦʩʣʦʞ-

ʥʝʥʠʡ. ʇʨʠ ʝʝ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʧʦʨʘʞʘʝʪʩʷ ʥʝʨʚʥʘʷ 

ʩʠʩʪʝʤʘ. ʂʣʠʥʠʯʝʩʢʠ ʥʝʡʨʦʧʘʪʠʷ ʧʨʦʷʚʣʷʝʪʩʷ ʚ 

ʚʠʜʝ ʛʠʧʝʨʝʩʪʝʟʠʠ, ʧʘʨʝʩʪʝʟʠʠ ʠ ʛʠʧʝʩʪʝʟʠʠ. 

ʕʣʝʢʪʨʦʥʝʡʨʦʤʠʦʛʨʘʬʠʷ (ʕʅʄɻ) ï ʵʪʦ ʤʝʪʦʜ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦ-

ʨʦʛʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʢʨʘʪʠʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʤʳ-

ʰʝʯʥʳʭ ʚʦʣʦʢʦʥ ʠ ʩʦʩʪʦʷʥʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ:  

ɺ ʦʩʥʦʚʫ ʨʘʙʦʪʳ ʧʦʣʦʞʝʥ ʘʥʘʣʠʟ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʥʝʨʚʦʚ 44 

ʙʦʣʴʥʳʭ ʉɼ 1 ʠ 2 ʪʠʧʘ, ʠʤʝʶʱʠʭ ʵʣʝʢʪʨʦʬʠʟʠʦʣʦ-

ʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʧʦʣʠʥʝʡʨʦʧʘʪʠʠ ʥʠʞʥʠʭ ʢʦʥʝʯ-

ʥʦʩʪʝʡ. ɼʠʘʛʥʦʟ ʉɼ ʙʳʣ ʧʦʩʪʘʚʣʝʥ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʜʘʥʥʳʭ ʠ ʭʘʨʘʢʪʝʨʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ 

ʩʠʤʧʪʦʤʘʪʠʢʠ. ʉɼ 1 ʪʠʧʘ ʚʳʷʚʣʝʥ ʫ 17 ʙʦʣʴʥʳʭ, 

ʉɼ 2 ʪʠʧʘ - ʫ 27 ʙʦʣʴʥʳʭ. 

ɺʩʝʤ ʙʦʣʴʥʳʤ ʧʨʦʚʦʜʠʣʦʩʴ ʕʅʄɻ ï ʠʩʩʣʝʜʦ-

ʚʘʥʠʝ. ʀʩʩʣʝʜʦʚʘʣʠ ʤʘʣʦʙʝʨʮʦʚʳʝ, ʙʦʣʴʰʝʙʝʨʮʦ-

ʚʳʝ, ʠʢʨʦʥʦʞʥʳʝ ʥʝʨʚʳ ʧʦʦʯʝʨʝʜʥʦ ʩ ʧʨʘʚʦʡ ʠ ʣʝ-

ʚʦʡ ʩʪʦʨʦʥʳ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ. ʉ ʧʦʤʦʱʴʶ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ ʕʅʄɻ- ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʦʧʨʝʜʝʣʷʣʠ ʘʤʧʣʠʪʫʜʳ ʤʦʪʦʨʥʳʭ(ʄ) ʠ ʩʝʥʩʦʨ-

ʥʳʭ(S) ʦʪʚʝʪʦʚ ʥʝʨʚʦʚ, ʧʦʢʘʟʘʪʝʣʠ ʨʝʟʠʜʫʘʣʴʥʦʡ 

ʣʘʪʝʥʪʥʦʩʪʠ(ʈʃ), ʩʢʦʨʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʟ-

ʙʫʞʜʝʥʠʷ(ʉʈɺ) ʧʦ ʤʦʪʦʨʥʳʤ ʠ ʜʠʩʪʘʣʴʥʳʤ ʩʝʥ-

ʩʦʨʥʳʤ ʚʦʣʦʢʥʘʤ ʥʝʨʚʦʚ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ.  

ʇʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʕʅʄɻ-

ʧʘʨʘʤʝʪʨʦʚ ʩʯʠʪʘʣʠ ʩʥʠʞʝʥʠʝ ʉʈɺ ʧʦ ʜʚʠʛʘʪʝʣʴ-

ʥʳʤ ʚʦʣʦʢʥʘʤ ʤʘʣʦʙʝʨʮʦʚʦʛʦ ʠ ʙʦʣʴʰʝʙʝʨʮʦʚʦʛʦ 

ʥʝʨʚʦʚ < 40 ʤ/ʩ, ʧʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʚʦʣʦʢʥʘʤ ʠʢ-

ʨʦʥʦʞʥʦʛʦ ʥʝʨʚʘ < 40 ʤ/ʩ, ʩʥʠʞʝʥʠʝ ʘʤʧʣʠʪʫʜʳ ʄ-

ʦʪʚʝʪʘ ʤʘʣʦʙʝʨʮʦʚʦʛʦ ʠ ʙʦʣʴʰʝʙʝʨʮʦʚʦʛʦ ʥʝʨʚʦʚ < 

3,5 ʤɺ, ʩʥʠʞʝʥʠʝ ʘʤʧʣʠʪʫʜʳ S-ʦʪʚʝʪʘ ʠʢʨʦʥʦʞ-

ʥʦʛʦ ʥʝʨʚʘ < 5 ʤɺ, ʫʜʣʠʥʝʥʠʝ ʈʃ ʤʘʣʦʙʝʨʮʦʚʦʛʦ ʠ 

ʙʦʣʴʰʝʙʝʨʮʦʚʦʛʦ ʥʝʨʚʦʚ > 3 ʤʩ. 

ʈʝʟʫʣʴʪʘʪʳ:  

 ʀʟ 17 ʙʦʣʴʥʳʭ ʉɼ 1 ʪʠʧʘ ʧʨʠʟʥʘʢʠ ɼʇʅʇ ʚʳ-

ʷʚʣʝʥʳ ʫ 15 ʯʝʣʦʚʝʢ. ʉʝʥʩʦʨʥʘʷ ʥʝʡʨʦʧʘʪʠʷ ʧʨʠ-

ʩʫʪʩʪʚʫʝʪ ʫ 7 ʙʦʣʴʥʳʭ, ʫ 5-ʤʦʪʦʨʥʘʷ, ʫ 3 ʧʘʮʠʝʥʪʦʚ-

ʩʝʥʩʦʨʦ-ʤʦʪʦʨʥʘʷ ʧʦʣʠʥʝʡʨʦʧʘʪʠʷ, ʫ 2 ʯʝʣʦʚʝʢ 

ʥʝʡʨʦʧʘʪʠʷ ʥʝ ʦʙʥʘʨʫʞʝʥʘ. 

 ʀʟ 27 ʙʦʣʴʥʳʭ ʉɼ 2 ʪʠʧʘ ʧʨʠʟʥʘʢʠ ɼʇʅʇ ʚʳ-

ʷʚʣʝʥʳ ʫ 22 ʯʝʣʦʚʝʢ. ʉʝʥʩʦʨʥʘʷ ʥʝʡʨʦʧʘʪʠʷ ʧʨʠ-

ʩʫʪʩʪʚʫʝʪ ʫ 6 ʙʦʣʴʥʳʭ, ʫ 2-ʤʦʪʦʨʥʘʷ, ʫ 14 ʧʘʮʠʝʥ-

ʪʦʚ-ʩʝʥʩʦʨʦ-ʤʦʪʦʨʥʘʷ ʧʦʣʠʥʝʡʨʦʧʘʪʠʷ, ʫ 5 ʯʝʣʦʚʝʢ 

ʥʝʡʨʦʧʘʪʠʷ ʥʝ ʦʙʥʘʨʫʞʝʥʘ. 

ʇʦ ʜʘʥʥʳʤ ʕʅʄɻ ʫ ʙʦʣʴʥʳʭ ʉɼ 1 ʪʠʧʘ: 

1) ʉʈɺ ʤʦʪʦʨʥʘʷ  

-ʧʨ., Extensor digitorum brevis, Peroneus, I4 l5 

S1, ʪʦʯʢʘ ʩʪʠʤʫʣʷʮʠʠ-ʧʦʜʢʦʣʝʥʥʘʷ ʷʤʢʘ, ʣʘʪʝʥʪ-

ʥʦʩʪʴ-12,7 ʤʩ, ʘʤʧʣʠʪʫʜʘ-5,08 ʤɺ, ʜʣʠʪʝʣʴʥʦʩʪʴ-

7,575 ʤʩ, ʧʣʦʱʘʜʴ-20,35 ʤɺ*ʤʩ, ʩʪʠʤ.-50 ʤɸ, 

ʩʪʠʤ.-0,2 ʤʩ, ʨʘʩʩʪʦʷʥʠʝ-87,5 ʤʤ, ʚʨʝʤʷ-1,825 ʤʩ, 

ʩʢʦʨʦʩʪʴ-48,9 ʤ/ʩ (ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ).  
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-ʣʝʚ., Extensor digitorum brevis, Peroneus, I4, L5, 

S1, ʪʦʯʢʘ ʩʪʠʤʫʣʷʮʠʠ-ʧʦʜʢʦʣʝʥʥʘʷ ʷʤʢʘ, ʣʘʪʝʥʪ-

ʥʦʩʪʴ-13,05 ʤʩ, ʘʤʧʣʠʪʫʜʘ-4,65 ʤɺ, ʜʣʠʪʝʣʴʥʦʩʪʴ-

7,535 ʤʩ, ʧʣʦʱʘʜʴ-21,05 ʤɺ*ʤʩ, ʩʪʠʤ.-54 ʤɸ, 

ʩʪʠʤ.-0,2 ʤʩ, ʨʘʩʩʪʦʷʥʠʝ-100 ʤʤ, ʚʨʝʤʷ-2,085 ʤʩ, 

ʩʢʦʨʦʩʪʴ-48,65 ʤ/ʩ (ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ).  

-ʧʨ., Abductor hallucis, Tibialis, L4 L5 s1, ʪʦʯʢʘ 

ʩʪʠʤʫʣʷʮʠʠ- ʧʦʜʢʦʣʝʥʥʘʷ ʷʤʢʘ, ʣʘʪʝʥʪʥʦʩʪʴ-12,4 

ʤʩ, ʘʤʧʣʠʪʫʜʘ-9,15 ʤɺ, ʜʣʠʪʝʣʴʥʦʩʪʴ-8,5 ʤʩ, ʧʣʦ-

ʱʘʜʴ-30 ʤɺ*ʤʩ, ʩʪʠʤ.-77 ʤɸ, ʩʪʠʤ.-0,2 ʤʩ, ʨʘʩʩʪʦ-

ʷʥʠʝ-420 ʤʤ, ʚʨʝʤʷ-9,1 ʤʩ, ʩʢʦʨʦʩʪʴ-47,3 ʤ/ʩ (ʩʨʝʜ-

ʥʠʝ ʟʥʘʯʝʥʠʷ).  

-ʣʝʚ., Abductor hallucis, Tibialis, L4 L5 s1, ʪʦʯʢʘ 

ʩʪʠʤʫʣʷʮʠʠ-ʧʦʜʢʦʣʝʥʥʘʷ ʷʤʢʘ, ʣʘʪʝʥʪʥʦʩʪʴ-12,3 

ʤʩ, ʘʤʧʣʠʪʫʜʘ-10 ʤɺ, ʜʣʠʪʝʣʴʥʦʩʪʴ-8,71 ʤʩ, ʧʣʦ-

ʱʘʜʴ-34,9 ʤɺ*ʤʩ, ʩʪʠʤ.-72 ʤɸ, ʩʪʠʤ.-0,2 ʤʩ, ʨʘʩ-

ʩʪʦʷʥʠʝ-420 ʤʤ, ʚʨʝʤʷ-9,47 ʤʩ, ʩʢʦʨʦʩʪʴ-44,4 ʤ/ʩ 

(ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ).  

2) ʉʈɺ ʩʝʥʩʦʨʥʘʷ  

-ʧʨ., n. Suralis, S1-S2, ʪʦʯʢʘ ʩʪʠʤʫʣʷʮʠʠ-ʧʦʜʢʦ-

ʣʝʥʥʘʷ ʷʤʢʘ, ʣʘʪʝʥʪʥʦʩʪʴ-2,2 ʤʩ, ʘʤʧʣʠʪʫʜʘ- 15 ʤɺ, 

ʜʣʠʪʝʣʴʥʦʩʪʴ- 2,2 ʤʩ, ʧʣʦʱʘʜʴ- 15,7 ʤɺ*ʤʩ, ʩʪʠʤ.- 

19 ʤɸ, ʩʪʠʤ.- 0,1 ʤʩ, ʨʘʩʩʪʦʷʥʠʝ- 100 ʤʤ, ʚʨʝʤʷ- 2,2 

ʤʩ, ʩʢʦʨʦʩʪʴ- 44,5 ʤ/ʩ (ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ).  

-ʣʝʚ., n. Suralis, S1-S2, ʪʦʯʢʘ ʩʪʠʤʫʣʷʮʠʠ-ʧʦʜ-

ʢʦʣʝʥʥʘʷ ʷʤʢʘ, ʣʘʪʝʥʪʥʦʩʪʴ-2,07 ʤʩ, ʘʤʧʣʠʪʫʜʘ- 

15,9 ʤɺ, ʜʣʠʪʝʣʴʥʦʩʪʴ- 2,23 ʤʩ, ʧʣʦʱʘʜʴ- 18,7 

ʤɺ*ʤʩ, ʩʪʠʤ.- 20 ʤɸ, ʩʪʠʤ.- 0,1 ʤʩ, ʨʘʩʩʪʦʷʥʠʝ- 95 

ʤʤ, ʚʨʝʤʷ- 2,07 ʤʩ, ʩʢʦʨʦʩʪʴ- 44,7 ʤ/ʩ (ʩʨʝʜʥʠʝ ʟʥʘ-

ʯʝʥʠʷ).  

-ʣʝʚ., n. Peroneus superficialis, L4-S1, ʪʦʯʢʘ ʩʪʠ-

ʤʫʣʷʮʠʠ- ʩʨʝʜʥʷʷ ʪʨʝʪʴ ʛʦʣʝʥʠ, ʣʘʪʝʥʪʥʦʩʪʴ-2,2 ʤʩ, 

ʘʤʧʣʠʪʫʜʘ- 8,65 ʤɺ, ʜʣʠʪʝʣʴʥʦʩʪʴ- 1,925 ʤʩ, ʧʣʦ-

ʱʘʜʴ- 11,25 ʤɺ*ʤʩ, ʩʪʠʤ.- 20 ʤɸ, ʩʪʠʤ.- 0,1 ʤʩ, ʨʘʩ-

ʩʪʦʷʥʠʝ- 100 ʤʤ, ʚʨʝʤʷ- 2,2 ʤʩ, ʩʢʦʨʦʩʪʴ- 48,55 ʤ/ʩ 

(ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ). 

-ʧʨ.,n. Peroneus superficialis, L5-S1, ʪʦʯʢʘ ʩʪʠ-

ʤʫʣʷʮʠʠ-ʩʨʝʜʥʷʷ ʪʨʝʪʴ ʛʦʣʝʥʠ, ʣʘʪʝʥʪʥʦʩʪʴ-1,95 

ʤʩ, ʘʤʧʣʠʪʫʜʘ- 9,45 ʤɺ, ʜʣʠʪʝʣʴʥʦʩʪʴ- 2 ʤʩ, ʧʣʦ-

ʱʘʜʴ- 9,7 ʤɺ*ʤʩ, ʩʪʠʤ.- 20 ʤɸ, ʩʪʠʤ.- 0,1 ʤʩ, ʨʘʩ-

ʩʪʦʷʥʠʝ- 90 ʤʤ, ʚʨʝʤʷ- 1,95 ʤʩ, ʩʢʦʨʦʩʪʴ- 49,1 ʤ/ʩ 

(ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ). 

ʇʦʣʫʯʝʥʥʳʝ ʧʨʠ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʦʙ-

ʩʣʝʜʦʚʘʥʠʠ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʧʘʪʦʛʝ-

ʥʝʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʨʘʞʝʥʠʷ ʧʝʨʠʬʝʨʠʯʝ-

ʩʢʠʭ ʥʝʨʚʦʚ. ɼʝʤʠʝʣʠʥʠʟʠʨʫʶʱʠʡ ʪʠʧ ʧʦʨʘʞʝʥʠʷ 

ʥʝʨʚʥʳʭ ʚʦʣʦʢʦʥ ʧʨʦʷʚʣʷʣʩʷ ʩʥʠʞʝʥʠʝʤ ʉʈɺ ʧʦ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʠ ʜʚʠʛʘʪʝʣʴʥʳʤ ʚʦʣʦʢʥʘʤ, ʘʢʩʦ-

ʥʘʣʴʥʳʡ- ʩʥʠʞʝʥʠʝʤ ʘʤʧʣʠʪʫʜ ʚ ʩʝʥʩʦʨʥʳʭ ʚʦʣʦʢ-

ʥʘʭ (S-ʦʪʚʝʪ) ʠ ʧʦʪʝʥʮʠʘʣʘ ʜʝʡʩʪʚʠʷ ʤʦʪʦʨʥʦʛʦ ʥʝ-

ʨʚʘ (ʄ-ʦʪʚʝʪ). ʀʟ 15 ʯʝʣʦʚʝʢ ʫ 10 ʚʳʷʚʣʝʥ ʜʝʤʠʝʣʠ-

ʥʠʟʠʨʫʶʱʠʡ ʪʠʧ ʧʦʨʘʞʝʥʠʷ ʥʝʨʚʥʳʭ ʚʦʣʦʢʦʥ, ʫ 5- 

ʩʤʝʰʘʥʥʳʡ. 

ʇʦ ʜʘʥʥʳʤ ʕʅʄɻ ʫ ʙʦʣʴʥʳʭ ʉɼ 2 ʪʠʧʘ: 

-ʧʨ., Extensor digitorum brevis, Peroneus, I4 l5 

S1, ʪʦʯʢʘ ʩʪʠʤʫʣʷʮʠʠ-ʧʦʜʢʦʣʝʥʥʘʷ ʷʤʢʘ, ʣʘʪʝʥʪ-

ʥʦʩʪʴ-13,1 ʤʩ, ʘʤʧʣʠʪʫʜʘ-3,64ʤɺ, ʜʣʠʪʝʣʴʥʦʩʪʴ-

7,65 ʤʩ, ʧʣʦʱʘʜʴ-14,5 ʤɺ*ʤʩ, ʩʪʠʤ.-62 ʤɸ, ʩʪʠʤ.-

0,2 ʤʩ, ʨʘʩʩʪʦʷʥʠʝ-95 ʤʤ, ʚʨʝʤʷ-1,92 ʤʩ, ʩʢʦʨʦʩʪʴ-

46,9 ʤ/ʩ (ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ).  

-ʣʝʚ., Extensor digitorum brevis, Peroneus, I4, L5, 

S1, ʪʦʯʢʘ ʩʪʠʤʫʣʷʮʠʠ-ʧʦʜʢʦʣʝʥʥʘʷ ʷʤʢʘ, ʣʘʪʝʥʪ-

ʥʦʩʪʴ-12,9 ʤʩ, ʘʤʧʣʠʪʫʜʘ-3,24 ʤɺ, ʜʣʠʪʝʣʴʥʦʩʪʴ-

7,15 ʤʩ, ʧʣʦʱʘʜʴ-12,3 ʤɺ*ʤʩ, ʩʪʠʤ.-63 ʤɸ, ʩʪʠʤ.-

0,2 ʤʩ, ʨʘʩʩʪʦʷʥʠʝ-104 ʤʤ, ʚʨʝʤʷ-2,08 ʤʩ, ʩʢʦʨʦʩʪʴ-

48,6 ʤ/ʩ (ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ).  

-ʧʨ., Abductor hallucis, Tibialis, L4 L5 s1, ʪʦʯʢʘ 

ʩʪʠʤʫʣʷʮʠʠ- ʧʦʜʢʦʣʝʥʥʘʷ ʷʤʢʘ, ʣʘʪʝʥʪʥʦʩʪʴ-13,2 

ʤʩ, ʘʤʧʣʠʪʫʜʘ-6,41 ʤɺ, ʜʣʠʪʝʣʴʥʦʩʪʴ-8,2 ʤʩ, ʧʣʦ-

ʱʘʜʴ-19,7 ʤɺ*ʤʩ, ʩʪʠʤ.-100 ʤɸ, ʩʪʠʤ.-0,3 ʤʩ, ʨʘʩ-

ʩʪʦʷʥʠʝ-430 ʤʤ, ʚʨʝʤʷ-9,91 ʤʩ, ʩʢʦʨʦʩʪʴ-43,9 ʤ/ʩ 

(ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ).  

-ʣʝʚ., Abductor hallucis, Tibialis, L4 L5 s1, ʪʦʯʢʘ 

ʩʪʠʤʫʣʷʮʠʠ-ʧʦʜʢʦʣʝʥʥʘʷ ʷʤʢʘ, ʣʘʪʝʥʪʥʦʩʪʴ-13 ʤʩ, 

ʘʤʧʣʠʪʫʜʘ-8,17 ʤɺ, ʜʣʠʪʝʣʴʥʦʩʪʴ-7,87 ʤʩ, ʧʣʦ-

ʱʘʜʴ-22,9 ʤɺ*ʤʩ, ʩʪʠʤ.-93 ʤɸ, ʩʪʠʤ.-0,3 ʤʩ, ʨʘʩ-

ʩʪʦʷʥʠʝ-420 ʤʤ, ʚʨʝʤʷ-9,81 ʤʩ, ʩʢʦʨʦʩʪʴ-43 ʤ/ʩ 

(ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ).  

2) ʉʈɺ ʩʝʥʩʦʨʥʘʷ  

-ʧʨ., n. Suralis, S1-S2, ʪʦʯʢʘ ʩʪʠʤʫʣʷʮʠʠ-ʧʦʜʢʦ-

ʣʝʥʥʘʷ ʷʤʢʘ, ʣʘʪʝʥʪʥʦʩʪʴ-2,15 ʤʩ, ʘʤʧʣʠʪʫʜʘ- 9,7 

ʤɺ, ʜʣʠʪʝʣʴʥʦʩʪʴ- 2,03 ʤʩ, ʧʣʦʱʘʜʴ- 10,1 ʤɺ*ʤʩ, 

ʩʪʠʤ.- 20 ʤɸ, ʩʪʠʤ.- 0,1 ʤʩ, ʨʘʩʩʪʦʷʥʠʝ- 95 ʤʤ, 

ʚʨʝʤʷ- 2,15 ʤʩ, ʩʢʦʨʦʩʪʴ- 45,1 ʤ/ʩ (ʩʨʝʜʥʠʝ ʟʥʘʯʝ-

ʥʠʷ).  

-ʣʝʚ., n. Suralis, S1-S2, ʪʦʯʢʘ ʩʪʠʤʫʣʷʮʠʠ-ʧʦʜ-

ʢʦʣʝʥʥʘʷ ʷʤʢʘ, ʣʘʪʝʥʪʥʦʩʪʴ-2,05 ʤʩ, ʘʤʧʣʠʪʫʜʘ- 8,7 

ʤɺ, ʜʣʠʪʝʣʴʥʦʩʪʴ- 2 ʤʩ, ʧʣʦʱʘʜʴ- 8,95 ʤɺ*ʤʩ, 

ʩʪʠʤ.- 20 ʤɸ, ʩʪʠʤ.- 0,1 ʤʩ, ʨʘʩʩʪʦʷʥʠʝ- 95,2 ʤʤ, 

ʚʨʝʤʷ- 2,05 ʤʩ, ʩʢʦʨʦʩʪʴ- 44,7 ʤ/ʩ (ʩʨʝʜʥʠʝ ʟʥʘʯʝ-

ʥʠʷ).  

-ʣʝʚ., n. Peroneus superficialis, L4-S1, ʪʦʯʢʘ ʩʪʠ-

ʤʫʣʷʮʠʠ- ʩʨʝʜʥʷʷ ʪʨʝʪʴ ʛʦʣʝʥʠ, ʣʘʪʝʥʪʥʦʩʪʴ-2,075 

ʤʩ, ʘʤʧʣʠʪʫʜʘ- 7,75 ʤɺ, ʜʣʠʪʝʣʴʥʦʩʪʴ- 1,975 ʤʩ, 

ʧʣʦʱʘʜʴ- 9 ʤɺ*ʤʩ, ʩʪʠʤ.- 21 ʤɸ, ʩʪʠʤ.- 0,1 ʤʩ, ʨʘʩ-

ʩʪʦʷʥʠʝ- 97,5 ʤʤ, ʚʨʝʤʷ- 2,075 ʤʩ, ʩʢʦʨʦʩʪʴ- 46,2 

ʤ/ʩ (ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ). 

-ʧʨ.,n. Peroneus superficialis, L5-S1, ʪʦʯʢʘ ʩʪʠ-

ʤʫʣʷʮʠʠ-ʩʨʝʜʥʷʷ ʪʨʝʪʴ ʛʦʣʝʥʠ, ʣʘʪʝʥʪʥʦʩʪʴ-1,9 ʤʩ, 

ʘʤʧʣʠʪʫʜʘ- 9 ʤɺ, ʜʣʠʪʝʣʴʥʦʩʪʴ- 2,2 ʤʩ, ʧʣʦʱʘʜʴ- 9 

ʤɺ*ʤʩ, ʩʪʠʤ.- 20 ʤɸ, ʩʪʠʤ.- 0,1 ʤʩ, ʨʘʩʩʪʦʷʥʠʝ- 90 

ʤʤ, ʚʨʝʤʷ- 1,9 ʤʩ, ʩʢʦʨʦʩʪʴ- 46,4 ʤ/ʩ (ʩʨʝʜʥʠʝ ʟʥʘ-

ʯʝʥʠʷ). 

ʇʦʣʫʯʝʥʥʳʝ ʧʨʠ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʦʙ-

ʩʣʝʜʦʚʘʥʠʠ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʧʘʪʦʛʝ-

ʥʝʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʨʘʞʝʥʠʷ ʧʝʨʠʬʝʨʠʯʝ-

ʩʢʠʭ ʥʝʨʚʦʚ. ɼʝʤʠʝʣʠʥʠʟʠʨʫʶʱʠʡ ʪʠʧ ʧʦʨʘʞʝʥʠʷ 

ʥʝʨʚʥʳʭ ʚʦʣʦʢʦʥ ʧʨʦʷʚʣʷʣʩʷ ʩʥʠʞʝʥʠʝʤ ʉʈɺ ʧʦ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʠ ʜʚʠʛʘʪʝʣʴʥʳʤ ʚʦʣʦʢʥʘʤ, ʘʢʩʦ-

ʥʘʣʴʥʳʡ- ʩʥʠʞʝʥʠʝʤ ʘʤʧʣʠʪʫʜ ʚ ʩʝʥʩʦʨʥʳʭ ʚʦʣʦʢ-

ʥʘʭ (S-ʦʪʚʝʪ) ʠ ʧʦʪʝʥʮʠʘʣʘ ʜʝʡʩʪʚʠʷ ʤʦʪʦʨʥʦʛʦ ʥʝ-

ʨʚʘ (ʄ-ʦʪʚʝʪ). ʀʟ 22 ʯʝʣʦʚʝʢ ʫ 14 ʚʳʷʚʣʝʥ ʜʝʤʠʝʣʠ-

ʥʠʟʠʨʫʶʱʠʡ ʪʠʧ ʧʦʨʘʞʝʥʠʷ ʥʝʨʚʥʳʭ ʚʦʣʦʢʦʥ, ʫ 8- 

ʩʤʝʰʘʥʥʳʡ. 

ɺʳʚʦʜʳ:  

1. ʇʨʠ ʩʘʭʘʨʥʦʤ ʜʠʘʙʝʪʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 
ɼʇʅʇ ʩʦʩʪʘʚʠʣʘ 82%, ʠʟ ʥʠʭ ʫ ʙʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ 

ʜʠʘʙʝʪʦʤ 1 ʪʠʧʘ ɼʇʅʇ -34% ,ʫ ʙʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ 

ʜʠʘʙʝʪʦʤ 2 ʪʠʧʘ ɼʇʅʇ-48%. 

2. ʆʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʚʳʨʘʞʝʥʥʦʩʪʠ 

ɼʇʅʇ ʷʚʣʷʝʪʩʷ ʥʝʛʘʪʠʚʥʘʷ, ʘ ʥʝ ʧʦʟʠʪʠʚʥʘʷ ʥʝʡʨʦ-

ʧʘʪʠʯʝʩʢʘʷ ʩʠʤʧʪʦʤʘʪʠʢʘ. 

3. ʇʨʠ ʉɼ 2 ʪʠʧʘ ʦʪʤʝʯʘʝʪʩʷ ʙʦʣʝʝ ʚʳʨʘʞʝʥ-
ʥʦʝ ʩʥʠʞʝʥʠʝ ʉʈɺ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʉɼ 1 ʪʠʧʘ. ɹʦʣʝʝ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʉʈɺ ʫ ʙʦʣʴʥʳʭ ʉɼ 2 ʪʠʧʘ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʦʣʴʥʳʤʠ ʉɼ 1 ʪʠʧʘ, ʚʦʟʤʦʞʥʦ, 
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ʩʚʷʟʘʥʦ ʩ ʙʦʣʝʝ ʧʦʟʜʥʠʤ ʚʦʟʨʘʩʪʦʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʉɼ 2 ʪʠʧʘ ʠ ʜʣʠʪʝʣʴʥʳʤ ʣʘʪʝʥʪʥʳʤ ʥʝ ʜʠʘʛʥʦʩʪʠ-

ʨʦʚʘʥʥʳʤ ʪʝʯʝʥʠʝʤ ʉɼ 2 ʪʠʧʘ, ʢʦʪʦʨʦʝ ʧʦʨʘʞʘʝʪ 

ʧʝʨʠʬʝʨʠʯʝʩʢʠʝ ʥʝʨʚʥʳʝ ʚʦʣʦʢʥʘ ʝʱʝ ʜʦ ʤʦʤʝʥʪʘ 

ʚʳʷʚʣʝʥʠʷ ʉɼ. 

4. ʇʨʠ ʉɼ 1 ʩʝʥʩʦʨʥʘʷ ɼʇʅʇ ʥʘʙʣʶʜʘʝʪʩʷ ʫ 
47% ʙʦʣʴʥʳʭ, ʤʦʪʦʨʥʘʷ ʫ 33%, ʩʝʥʩʦʨʦ-ʤʦʪʦʨʥʘʷ ʫ 

20%. 

5. ʇʨʠ ʉɼ 2 ʩʝʥʩʦʨʥʘʷ ɼʇʅʇ ʥʘʙʣʶʜʘʝʪʩʷ ʫ 
27% ʙʦʣʴʥʳʭ, ʤʦʪʦʨʥʘʷ ʫ 9%, ʩʝʥʩʦʨʦ-ʤʦʪʦʨʥʘʷ ʫ 

64%. 

6. ʇʨʠ ʉɼ 1 ʫ 67% ʙʦʣʴʥʳʭ ʚʳʷʚʣʝʥ ʜʝʤʠʝ-
ʥʠʣʠʟʠʨʫʶʱʠʡ ʪʠʧ ʧʦʨʘʞʝʥʠʷ ʥʝʨʚʥʳʭ ʚʦʣʦʢʦʥ, ʫ 

33%- ʩʤʝʰʘʥʥʳʡ. 

7. ʇʨʠ ʉɼ 2 ʫ 64% ʙʦʣʴʥʳʭ ʚʳʷʚʣʝʥ ʜʝʤʠʝ-
ʥʠʣʠʟʠʨʫʶʱʠʡ ʪʠʧ ʧʦʨʘʞʝʥʠʷ ʥʝʨʚʥʳʭ ʚʦʣʦʢʦʥ, ʫ 

36%- ʩʤʝʰʘʥʥʳʡ. 
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HIGH -FREQUENCY CHEST WALL OSCILLATION MODES IN THE TREATMENT OF CHILDREN 

SUFFERING FROM THE COMMUNITY -ACQUIRED PNEUMONIA  
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ʈɽɾʀʄʀ ɺʀʉʆʂʆʏɸʉʊʆʊʅʆɰ ʆʉʎʀʃʗʎɯɰ ɻʈʋɼʅʆɰ ʂʃɯʊʂʀ ɼʃʗ ɼɯʊɽʁ ɿ 

ʇʆɿɸʃɯʂɸʈʅʗʅʆʖ ʇʅɽɺʄʆʅɯɭʖ 

 

Abstract. 
New possibilities for improvement of airway clearance are associated with the use of a modern method of 

drainage of the bronchial tree ï high-frequency chest wall oscillation (HFCWO), the mechanism of action of which 

is based on the parameters of oscillation. These parameters form oscillation modes that play an important role in 

the implementation of the HFCWO procedures in the integrated complex therapy (CT) of children with community-

acquired pneumonia (CAP). There are modes of HFCWO, which differed due to oscillation parameters - vibration 

frequency, pressure and duration of the procedure. Six HFCWO modes have been developed based on the above 

criteria, of which modes 1-3 have been developed for asthenic body children and with reduced BMI.  

ʈʝʟʶʤʝ. 

ʅʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʧʦʢʨʘʱʝʥʥʷ ʢʣʽʨʝʥʩʫ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ ʧʦʚôʷʟʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʦʛʦ ʤʝʪʦʜʫ 

ʜʨʝʥʘʞʫ ʙʨʦʥʭʽʘʣʴʥʦʛʦ ʜʝʨʝʚʘ ï ʚʠʩʦʢʦʯʘʩʪʦʪʥʦʾ ʦʩʮʠʣʷʮʽʾ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ (ɺʏʆɻʂ), ʤʝʭʘʥʽʟʤ ʜʽʾ ʷʢʦʾ 

ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʧʘʨʘʤʝʪʨʘʭ ʦʩʮʠʣʷʮʽʾ. ɼʘʥʽ ʧʘʨʘʤʝʪʨʠ ʬʦʨʤʫʶʪʴ ʨʝʞʠʤʠ ʦʩʮʠʣʷʮʽʾ, ʷʢʽ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞ-

ʣʠʚʫ ʨʦʣʴ ʚ ʧʨʦʚʝʜʝʥʥʽ ʧʨʦʮʝʜʫʨ ɺʏʆɻʂ ʚ ʢʦʤʧʣʝʢʩʥʽʡ ʪʝʨʘʧʽʾ ʜʽʪʝʡ ʟ ʧʦʟʘʣʽʢʘʨʥʷʥʦʶ ʧʥʝʚʤʦʥʽʻʶ (ʇʇ). 

ɿʘʩʪʦʩʦʚʘʥʦ ʨʝʞʠʤʠ ɺʏʆɻʂ, ʷʢʽ ʚʽʜʨʽʟʥʷʣʠʩʴ ʤʽʞ ʩʦʙʦʶ ʟʘ ʨʘʭʫʥʦʢ ʧʘʨʘʤʝʪʨʽʚ ʦʩʮʠʣʷʮʽʾ ï ʯʘʩʪʦʪʘ 

ʚʽʙʨʘʮʽʾ, ʪʠʩʢ ʚʧʣʠʚʫ ʪʘ ʪʨʠʚʘʣʽʩʪʴ ʧʨʦʮʝʜʫʨʠ. ʐʽʩʪʴ ʨʝʞʠʤʽʚ ɺʏʆɻʂ ʨʦʟʨʦʙʣʝʥʽ ʥʘ ʦʩʥʦʚʽ ʚʠʱʝ ʟʘʟʥʘ-

ʯʝʥʠʭ ʢʨʠʪʝʨʽʾʚ, ʟ ʷʢʠʭ ʨʝʞʠʤʠ 1-3 ʨʦʟʨʦʙʣʝʥʽ ʜʣʷ ʜʽʪʝʡ ʘʩʪʝʥʽʯʥʦʾ ʪʽʣʦʙʫʜʦʚʠ ʪʘ ʟʽ ʟʥʠʞʝʥʠʤ ɯʄʊ.  
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ʢʘʨʥʷʥʘ ʧʥʝʚʤʦʥʽʷ, ʜʽʪʠ. 

 

Diseases of the respiratory system occupy one of 

the leading places in the diseases of children of all age 

groups [12]. One of the common forms of respiratory 

tract affection is pneumonia, which is the leading cause 

of death worldwide. The urgency of coverage of the 

problem of community-acquired pneumonia (CAP) 

among the pediatric population is confirmed by the data 

of the leading organizations, in particular UNICEF and 

WHO. According to the UN Children's Fund 

(UNICEF), nearly 3 million children worldwide die of 

pneumonia annually, which affects the structure of chil-

dren mortality [15]. 

Mucociliary clearance (MCC), as a component of 

mucociliary transport system (MCTS) and cough reflex 

protect the respiratory system by improving lung clear-

ance and preventing airway obstruction. Many factors 

complicate the mobilization and evacuation of excre-

tions from the distal lung divisions to the central respir-

atory tract, in particular the disturbance of the rheolog-

ical properties of mucus, abnormal ciliary activity and 

loss of ciliary cells [10, 13]. 

The emergence of most clinical manifestations in 

patients with CAP is associated with the cleansing and 

barrier dysfunction of MCC due to accumulation of 

pathological secretion in the respiratory tract. To re-

store the structures of the MCC, it is necessary to adjust 

the drainage function of the bronchial glands [2, 13, 

10]. 

Basic medication treatment is not always effective 

in case of disturbance of the protective mechanism - 

MCC in children with CAP. Important is the search and 

development of new therapies that potentiate the pro-

cess of cleaning the bronchial tree from sputum, in turn 

restoring the main protective mechanisms of the respir-

atory tract. 

One of these directions is ʘirway clearance therapy 

(ACT). ACT is designed to facilitate secretion mobili-

zation and expulsion, as well as to facilitate complica-

tions associated with secretion delay. ACT uses physi-

cal or mechanical means to create oscillatory airflow in 

the respiratory tract, to mobilize pathological excre-

tions, and to facilitate their evacuation by expectorating 

[11]. 

The purpose of ACT is to prevent secretion, which 

helps to maintain airway patency, increase secretion 

clearance and maximize gas exchange. Among the 

large spectrum of ACT for use at present, the theoreti-

cal foundations and mechanisms of action vary greatly 

[8]. 

There are a large number of different ACT such as 

active breathing cycle, autogenic drainage, PEP (posi-

tive expiratory pressure) systems, vibration PEP sys-

tem, intrapulmonary percussion ventilation, aimed at 

restoring the drainage function of the bronchial tree, in-

cluding the hardware facilities, the mechanism of ac-

tion of which is aimed at restoring airway clearance, 

disruption of the ventilation function of the lungs and 

gas exchange [1]. 

The bronchial tree drainage method with using 

high-frequency chest wall oscillation (HFCWO) be-

came widespread [17]. Among the high-tech and mod-

ern devices of mechanical influence by the method of 

high-frequency vibration on the chest "The Vest Air-

way Clearance System", Hill -Rom Inc. (USA) should 

be noted (Fig.1). 

 
Fig. 1. The Vest Airway Clearance System, model 105 

 

According to the literature, there was established 

improvement of airway clearance in the group of pa-

tients with cystic fibrosis (CF) [9]. In foreign studies, 

there was shown the feasibility and efficacy of the use 

of HFCWO in chronic obstructive pulmonary disease 

(COPD), bronchiectasis, neurological diseases (cere-

bral palsy), diseases accompanied by the motor neu-

ronal affection, muscular dystrophy [3, 4, 13, 18]. 

Oscillation parameters, i.e. frequency of vibration, 

pressure and duration form the modes of HFCWO, 

which, in turn, play a major role in the implementation 

of procedures for HFCWO in the treatment of children 

with CAP. 

Therefore, we consider the selection of the above 

the indicated values of the parameters of oscillation to 

be effective, on the basis of which the modes of 

HFCWO are formed. 

It is important to take into account the criteria, in 

particular the state of the patient, the type of constitu-

tion, the body mass index (BMI), the nature and extent 

of the broncho-pulmonary process affection, and the 

existing complications for the formation of oscillation 

modes based on the parameters of HFCWO. 

The division of children into groups according to 

the age was based on the use of the childhood periodi-

zation scheme, developed by S.M. Grombach, based on 

the classification of childhood periods, proposed by the 

professor M.P. Gundobin following the anatomical, 

histological and physiological features of the child's 

body, which make up the key to understanding the orig-

inality of diseases in childhood [16]. 

The course of any disease, its prognosis and treat-

ment depend not only on the nature and strength of the 

pathogenic agent, but also on the individual character-

istics of the organism [7]. The type of constitution and 

BMI affects children's health, its adaptive capability, 

predisposition to various diseases, in particular respira-

tory tract diseases [14].  
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The purpose of the study: to determine the 

modes of HFCWO for each age group of children with 

CAP, depending on the type of constitution. 

Material and methods. The study included chil-

dren aged 6 to 17 years with a confirmed diagnosis of 

CAP. All children were divided into groups depending 

on the modes of the HFCWO. These modes were 

formed on the basis of the following criteria: age, type 

of constitution, body mass index. The average number 

of procedures for HFCWO was 10. 

In total, there were 8 modes of HFCWO, which 

differed from each other by the oscillation parameters - 

vibration frequency (Hz), pressure (Bar) and duration 

of the procedure (min). Modes 7 and 8 are described 

depending on the age of the children and the underlying 

disease [1] (Tab. 1). 

ʊʘble1. 

Modes HFCWO 

Age groups of children Modes Frequency, Hz Pressure, Bar Duration, min 

4 to 7 years 7 6-9 1-2 10-12 

8 to 17 years 8 6-12 2 10-15 

*Note. Parameters of oscillations depending on the age of children and the underlying disease. 

 

Six modes of HFCWO were developed on the basis of the above criteria, from which modes 1,3 and 5 were 

developed for children of the asthenic body structure and with reduced BMI (Tab. 2).  

ʊʘble 2. 

Modes HFCWO 

Parameters of oscillation for children of the asthenic type of constitution  

and with reduced BMI 

Age of the children Modes Procedures of oscillation 
Frequency, 

Hz 

Pressure, 

Bar 

Duration,  

min 

6 to 7 years 1 

The 1st 

procedure 

8 1 5 

7 2 5 

The 2nd 

procedure 

8 1 8 

7 2 7 

The 3rd 

procedure 

9 1 5 

8 2 5 

The following 

procedures 

9 1 8 

8 2 7 

girls aged 7 to 11 years old  

boys aged 7 to 12 years old 
3 

The 1st 

procedure 

9 1 5 

8 2 5 

The 2nd 

procedure 

9 1 8 

8 2 7 

The 3rd 

procedure 

10 1 8 

9 2 7 

The following 

procedures 

10 1 10 

9 2 10 

girls aged 12 to 17 years old  

boys aged 13 to 17 years old 
5 

The 1st 

procedure 

10 1 5 

9 2 5 

The 2nd 

procedure 

10 1 8 

9 2 7 

The 3rd 

procedure 

11 2 8 

10 3 7 

The following 

procedures 

11 2 10 

10 3 10 

Parameters of oscillation for children of the normosthenic type of constitution  

6 to 7 years 2 

The 1st 

procedure 

9 1 5 

8 2 5 

The 2nd 

procedure 

9 1 8 

8 2 7 

The 3rd 

procedure 

10 1 5 

9 2 5 

The following 

procedures 

10 1 8 

9 2 7 
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girls aged 7 to 11 years old  

boys aged 7 to 12 years old 
4 

The 1st 

procedure 

10 1 5 

9 2 5 

The 2nd 

procedure 

10 1 8 

9 2 7 

The 3rd 

procedure 

11 2 8 

10 3 7 

The following 

procedures 

11 2 10 

10 3 10 

girls aged 12 to 17 years old  

boys aged 13 to 17 years old 
6 

The 1st 

procedure 

11 2 5 

10 3 5 

The 2nd 

procedure 

11 2 8 

10 3 7 

The 3rd 

procedure 

12 3 8 

11 4 7 

The following 

procedures 

12 3 10 

11 4 10 

Oscillation modes 1-6 have a combined mecha-

nism of action on the respiratory tract. The first part of 

the procedure, due to the predominance of the parame-

ter-oscillation frequency (Hz), creates high-frequency 

low-amplitude oscillations that are transmitted to the 

bronchial wall and contribute to the separation of spu-

tum from smaller-bore caliber and its mobilization in 

the larger-bore caliber of the bronchial tubes, where it 

is easily removed by expectorating and facilitates the 

evacuation process. By increasing the frequency of os-

cillations (Hz), each procedure of HFCWO improves 

the rheological properties of sputum, which also facili-

tates the process of mobilizing and its expectorating [9, 

11].  

High-frequency oscillation therapy generates fluc-

tuations in the air flow, sufficient to create a cough re-

flex, which reduces the discharge viscosity [6]. These 

effects help patients mobilize pathological excretions 

from the peripheral to the central respiratory tract, 

where they can be easily removed by expectoration or 

coughing [8]. Repetitive coughing movements after the 

influence of HFCWO induce a more significant in-

crease in clearance of mucus than one cough motion.  

The second part of the procedure of HFCWO due 

to the prevalence of the influence parameter ï pressure 

(Bar), has a compressive effect under the influence of 

positive pressure on the chest, improves the mobility of 

the chest and the elastic properties of the lungs, its elon-

gation of the respiratory area [5]. Improvement of these 

indices positively affects the functional and volumetric 

parameters of the lungs, which in turn leads to im-

proved ventilation function of the lungs.  

 The vibration compression therapy for the chest 

was performed using the "The Vest Airway Clearance 

System", Model 105 (Hill-Rom Services, Inc., USA). 

The system of high-frequency oscillation of the chest 

consists of a special, pneumatic vest, which tightly co-

vers the entire chest, connected by two tubes with a re-

mote impulse generator of air pressure. The air pressure 

generator quickly puts the flow of impulses into the vest 

with the help of air, inflates and blows it down, com-

pressing the chest with a fixed frequency and given 

pressure. The resulting impulses cause the pressure in-

side the vest to oscillate, creating the effect of high-fre-

quency oscillations of the chest. The device has three 

working settings: pulse frequency (in the range of 1 to 

20 Hz), pulse pressure (in the range of 1 to 10 Bar) and 

the procedure time (1 to 60 minutes) [3, 4, 13, 18]. 

The procedures were carried out in a sitting posi-

tion, with a straight back, the area of influence - the 

chest, in the first half of the day, 30 minutes after eating 

once a day for 8-10 days, depending on the length of in-

hospital stay of the patient. Relaxed breathing was rec-

ommended, after completing the procedure, children 

were asked to cough to remove sputum residues. 

At the beginning of the course of treatment, an in-

troductory lesson was given, in which an informative 

conversation with the child and his parents was con-

ducted to prevent negative emotions regarding the ther-

apy of HFCWO, to explain the principle of its action, 

desired effects, possible subjective feelings. In the 

opening session, in order to select a safe and efficient 

oscillation mode, a test procedure on the Vest was per-

formed for 10 minutes on a "step-by-step" basis, start-

ing with for example a vibration frequency of 9 Hz and 

a pressure of 1 bar and ending with a vibration fre-

quency of 8 Hz and a pressure 2 Bar for children aged 

6 to 7 (mode 2) with an increase of the above parame-

ters of high-frequency oscillation in the following pro-

cedures (Tab. 2). 

Contraindications to conducting HFCWO are: fe-

ver over 38ÁC, severe intoxication, complicated course 

of the underlying disease, expressed eczema and puru-

lent-inflammatory skin diseases. 

Results and discussion. In the course of the study, 

the optimal modes of HFCWO were determined based 

on the oscillation parameters, taking into account the 

criteria of choice, namely age, type of the constitution, 

body mass index. For the category of children of the 

asthenic type of the constitution and the lowered BMI, 

separate modes of 1, 3 and 5 HFCWO are given. These 

modes form the procedures of HFCWO, which are an 

integral part of the comprehensive therapy of commu-

nity-acquired pneumonia in children. 
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The "drainage" position for example "sitting on a 

chair bending the body to the side", "sitting on a chair 

bending the body forward", "standing bending the body 

to the side" of the body played an important role in the 

procedure of HFCWO. Oscillation with a constant 

change in drainage positions significantly increased the 

mobilization and facilitated the discharge of sputum in 

children.  

In the process of conducting the procedures using 

The Vest we have noted that a positive psychological 

impact on the child is played by the previous presence 

and communication with friends during the procedures 

of HFCWO before the first procedure. All this contrib-

uted significantly to the overall positive result of ther-

apy and allowed the child to adapt quickly to a new 

treatment. 

Conclusions. To improve the ACT, which in-

volves HFCWO, it is necessary to select the individual 

mode of oscillation procedures that play a key role in 

the complex treatment of CAP. 

 The Vest Airway Clearance System is a modern 

and easily made method for drainage of the bronchial 

tree, which enhances airway clearance, improving the 

functioning of the respiratory system. 

The HFCWO using the The Vest device should be 

included in the daily complex therapy of CAP, taking 

into account the simplicity and safety of the method, the 

absence of oral contact with the parts of the device, the 

relatively passive participation of children in proce-

dures and the lack of a labor-intensive phase of training. 

Abbreviations. ACT: Airway Clearance Therapy; 

HFCWO: High frequency chest wall oscillation; CAP: 

Community-acquired pneumonia; BMI: Body Mass In-

dex; MCTS: Mucociliary transport system; CT: Com-

plex therapy; WHO: World Health Organization; UN: 

United nations organization, United nations; MCC: 

Mucociliary clearance; USA: The United States of 

America; CF: Cystic fibrosis; PEP: Positive Expiratory 

Pressure; CCT: conventional chest physiotherapy; 

COPD: chronic obstructive pulmonary disease; PF: 

pulmonary function. 
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ɼʣʷ ʤʥʦʛʠʭ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʩʪʘʣʦ ʦʯʝʚʠʜʥʳʤ, 

ʯʪʦ ʧʝʨʩʦʥʘʣ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ, ʬʦʨʤʠ-

ʨʫʶʱʠʭ ʫʩʧʝʭ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠʭ ʙʠʟ-

ʥʝʩʘ. ʀ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʨʷʜʘ ʦʨʛʘʥʠʟʘʮʠʡ ʚʦ-

ʧʨʦʩ ʜʝʬʠʮʠʪʘ ʢʦʤʧʝʪʝʥʪʥʳʭ ʢʘʜʨʦʚ ʷʚʣʷʝʪʩʷ ʛʣʘ-

ʚʝʥʩʪʚʫʶʱʠʤ. ʈʝʰʝʥʠʝ ʵʪʦʛʦ ʚʦʧʨʦʩʘ ʚʦ ʤʥʦʛʦʤ 

ʟʘʚʠʩʠʪ ʦʪ ʵʬʬʝʢʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʜʫʨʳ 

ʧʦʜʙʦʨʘ ʧʝʨʩʦʥʘʣʘ, ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦ 

ʧʦʜʦʙʨʘʥʥʳʭ ʤʝʪʦʜʦʚ ʚʳʷʚʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʢʚʘʣʠ-

ʬʠʮʠʨʦʚʘʥʥʳʭ, ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ, ʩʧʦ-

ʩʦʙʥʳʭ ʚʥʝʩʪʠ ʩʚʦʡ ʚʢʣʘʜ ʚ ʜʦʩʪʠʞʝʥʠʝ ʢʦʥʢʨʝʪ-

ʥʳʭ ʮʝʣʝʡ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʤʥʦʛʠʭ ʫʯʝʥʳʭ ʨʘʟʥʳʭ 

ʩʪʨʘʥ ʟʘʠʥʪʝʨʝʩʦʚʘʣʘ ʵʥʜʦʢʨʠʥʦʣʦʛʠʷ ʠ ʥʝʡʨʦʙʠʦ-

ʣʦʛʠʷ, ʠ ʪʦ ʢʘʢ ʛʦʨʤʦʥʳ ʚʣʠʷʶʪ ʥʘ ʭʘʨʘʢʪʝʨ ʠ ʧʦʚʝ-

ʜʝʥʠʝ ʯʝʣʦʚʝʢʘ. ʃʠʯʥʦʩʪʴ ʦʧʨʝʜʝʣʷʶʪ ʜʚʘ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʫʶʱʠʭ ʬʘʢʪʦʨʘ: ʢʫʣʴʪʫʨʘ (ʧʨʠʚʥʝʩʝʥʥʳʝ 

ʚʦʩʧʠʪʘʥʠʝʤ ʥʦʨʤʳ) ʠ ʪʝʤʧʝʨʘʤʝʥʪ (ʦʧʨʝʜʝʣʷʝʤʳʡ 

ʛʝʥʘʤʠ, ʛʦʨʤʦʥʘʤʠ ʠ ʥʝʡʨʦʤʝʜʠʘʪʦʨʘʤʠ).  

ɺ ʈʦʩʩʠʠ ʵʪʫ ʪʝʤʫ ʥʘʯʘʣ ʨʘʟʚʠʚʘʪʴ ʠ ʚʥʝʜʨʷʪʴ 

ʚʨʘʯ ʠ ʫʯʝʥʳʡ ʂʦʥʩʪʘʥʪʠʥ ʐʘʜʨʠʥ. ʇʦʩʣʝ ʛʣʫʙʦ-

ʢʦʛʦ ʠʟʫʯʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʘ ʪʦʪ ʤʦʤʝʥʪ ʤʠʨʦ-

ʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦ ʚʣʠʷʥʠʠ ʛʦʨʤʦʥʦʚ ʥʘ ʤʦʟʛ (ʨʘ-

ʙʦʪʳ ɸʚʩʪʨʘʣʠʡʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʘʥʪʨʦʧʦʣʦʛʘ, ʍʝʣʝʥ ʌʠʰʝʨ) ʂʦʥ-

ʩʪʘʥʪʠʥ ʩʬʦʨʤʠʨʦʚʘʣ ʢʦʤʧʣʝʢʩʥʫʶ ʥʘʫʢʫ - ʥʘʫʢʫ - 

ʉʦʤʘʪʠʧʦʣʦʛʠʶ (çʉʦʤʘè ð ʪʝʣʦ, çʪʠʧè ð 

ʬʦʨʤʘ, çʣʦʛʠʷè ð ʥʘʫʢʘ)1, ʦʙʲʝʜʠʥʠʚ ʠʤʝʶʱʠʝʩʷ 

ʟʥʘʥʠʷ ʩ ʪʠʧʘʤʠ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ ʠ 

ʥʘʡʜʷ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʩʘʤʳʤ ʘʢʪʠʚʥʳʤ ʛʦʨʤʦ-

ʥʦʤ, ʩʪʨʦʝʥʠʝʤ ʪʝʣʘ ʠ ʣʠʯʥʦʩʪʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʢʘʤʠ ʯʝʣʦʚʝʢʘ. ʉʦʤʘʪʠʧʦʣʦʛʠʷ ʦʙʲʝʢʪʠʚʥʘ, ʪʦʯʥʘ ʠ 

                                                           
1 ʐʘʜʨʠʥ ʂ.ɸ. ʇʨʦʬʨʝʘʣʠʟʘʮʠʠʷ. ɺʳʙʦʨ ʜʝʣʘ ʧʦ 

ʜʫʰʝ. ï ʄ.: ʀʟʜ-ʚʦ çʕʢʩʤʦè, 2015. 

ʢʦʥʢʨʝʪʥʘ, ʪʘʢ ʢʘʢ ʦʥʘ ʚʳʷʚʣʷʝʪ ʪʝʥʜʝʥʮʠʠ, ʢʦʪʦ-

ʨʳʝ ʧʨʦʜʠʢʪʦʚʘʥʳ ʥʝ ʧʩʠʭʠʢʦʡ, ʘ ʠʤʝʥʥʦ ʬʠʟʠʦʣʦ-

ʛʠʝʡ. ʅʦʚʳʡ ʥʝʪʨʘʜʠʮʠʦʥʥʳʡ ʤʝʪʦʜ ʦʪʙʦʨʘ ʧʝʨʩʦ-

ʥʘʣʘ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʨʦʚʦʜʠʪʴ ʦʮʝʥʢʫ ʧʝʨʩʦʥʘʣʘ ʠ 

ʛʨʘʤʦʪʥʦ ʧʨʠʥʠʤʘʪʴ ʣʶʜʝʡ ʥʘ ʚʘʢʘʥʪʥʫʶ ʜʦʣʞ-

ʥʦʩʪʴ.  

ʉʦʤʘʪʠʧʦʣʦʛʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʣʘʩʩʠʬʠ-

ʢʘʮʠʶ, ʩʦʩʪʦʷʱʘʷ ʠʟ 7 ʩʦʪʠʧʦʚ: ʘʜʨʝʥʘʣʠʥʦʚʳʡ, 

ʠʥʩʫʣʠʥʦʚʳʡ, ʤʝʣʘʪʦʥʠʥʦʚʳʡ, ʪʠʨʝʦʠʜʥʳʡ, ʩʦʤʘ-

ʪʦʪʨʦʧʥʳʡ, ʄʉɻ-ʩʦʤʘʪʠʧ ʠ ʦʢʩʠʪʦʮʠʥʦʚʳʡ. ɺ ʢʘʞ-

ʜʦʤ ʥʘʟʚʘʥʠʠ ʩʦʤʘʪʠʧʘ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʠʥʬʦʨʤʘ-

ʮʠʷ ʦ ʪʦʤ, ʢʘʢʦʡ ʛʦʨʤʦʥ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʝʥ. ʉʤʝ-

ʰʘʥʥʳʭ ʩʦʤʘʪʠʧʦʚ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʧʦʵʪʦʤʫ ʧʦ 

ʚʥʝʰʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʦʙʳʯʥʦ ʤʦʞʥʦ ʦʜʥʦʟʥʘʯʥʦ 

ʦʧʨʝʜʝʣʠʪʴ, ʢ ʢʘʢʦʤʫ ʪʠʧʫ ʦʥ ʦʪʥʦʩʠʪʩʷ.  

ʊʠʧ 1. ɸʜʨʝʥʘʣʠʥʦʚʳʡ ʩʦʤʘʪʠʧ. ʂʦʨʝʥʘ-

ʩʪʳʡ ʯʝʣʦʚʝʢ ʩ ʛʦʣʦʚʦʡ ʩʨʝʜʥʠʭ ʨʘʟʤʝʨʦʚ ï ʨʫʢʦ-

ʚʦʜʠʪʝʣʴ-ʢʦʥʪʨʦʣʝʨ 

ʀʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʘʜʨʝʥʘʣʠʥʦʚʦʛʦ 

ʪʠʧʘ ʦʙʫʩʣʦʚʣʝʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʥʘʜʧʦʯʝʯʥʠʢʦʚ - 

ʵʪʦ ʵʥʜʦʢʨʠʥʥʳʝ ʞʝʣʝʟʳ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ 

ʥʘʜ ʚʝʨʭʥʠʤ ʧʦʣʶʩʦʤ ʢʘʞʜʦʡ ʧʦʯʢʠ. ʆʩʥʦʚʥʦʡ 

ʛʦʨʤʦʥ ʵʪʦʛʦ ʪʠʧʘ ï ʘʜʨʝʥʘʣʠʥ. 

ɸʜʨʝʥʘʣʠʥ ʤʦʙʠʣʠʟʫʝʪ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝ-

ʩʫʨʩʳ ʦʨʛʘʥʠʟʤʘ. ɽʛʦ ʩʝʢʨʝʮʠʷ ʨʝʟʢʦ ʧʦʚʳʰʘʝʪʩʷ ʚ 

ʩʪʨʝʩʩʦʚʳʭ ʩʦʩʪʦʷʥʠʷʭ, ʚ ʤʦʤʝʥʪʳ ʦʧʘʩʥʦʩʪʠ, ʧʨʠ 

ʪʨʝʚʦʛʝ, ʩʪʨʘʭʝ, ʪʨʘʚʤʘʭ, ʦʞʦʛʘʭ ʠ ʚ ʰʦʢʦʚʳʭ ʩʦ-

ʩʪʦʷʥʠʷʭ. ʆʥ ʧʦʚʳʰʘʝʪ ʫʨʦʚʝʥʴ ʙʦʜʨʩʪʚʦʚʘʥʠʷ, 

ʧʩʠʭʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʠ ʘʢʪʠʚʥʦʩʪʴ, ʚʳʟʳʚʘʝʪ ʧʩʠ-

ʭʠʯʝʩʢʫʶ ʤʦʙʠʣʠʟʘʮʠʶ, ʨʝʘʢʮʠʶ ʦʨʠʝʥʪʠʨʦʚʢʠ ʠ 

ʦʱʫʱʝʥʠʝ ʪʨʝʚʦʛʠ, ʙʝʩʧʦʢʦʡʩʪʚʘ ʠʣʠ ʥʘʧʨʷʞʝʥʠʷ. 

ʇʦʵʪʦʤʫ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʵʪʦʛʦ ʩʦʤʘʪʠʧʘ ʜʠʥʘʤʠʯʝʥ, 
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ʨʚʝʪʩʷ ʚ ʙʦʡ. ʆʜʥʘʢʦ ʯʘʩʪʦ ʙʳʚʘʝʪ ʯʝʨʝʩʯʫʨ ʠʤ-

ʧʫʣʴʩʠʚʝʥ, ʩʧʦʩʦʙʝʥ ʩʦʚʝʨʰʠʪʴ ʦʧʨʦʤʝʪʯʠʚʳʡ ʧʦ-

ʩʪʫʧʦʢ.  

ɽʱʸ ʦʜʥʘ çʫʩʠʣʝʥʥʘʷè ʩʠʩʪʝʤʘ ʫ ʣʶʜʝʡ ʵʪʦʛʦ 

ʪʠʧʘ ï ʧʦʣʦʚʘʷ. ɺ ʢʨʦʚʠ ʘʜʨʝʥʘʣʠʥʦʚʳʭ ʣʶʜʝʡ ʧʦ-

ʚʳʰʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʘʥʜʨʦʛʝʥʦʚ. ʆʥʠ ʫʚʝʣʠʯʠʚʘʶʪ 

ʤʳʰʝʯʥʫʶ ʤʘʩʩʫ ʠ ʩʠʣʫ. ʕʪʠ ʛʦʨʤʦʥʳ ʩʧʦʩʦʙ-

ʩʪʚʫʶʪ ʩʥʠʞʝʥʠʶ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʜʢʦʞʥʦʛʦ 

ʞʠʨʘ ʠ ʫʤʝʥʴʰʝʥʠʶ ʞʠʨʦʚʦʡ ʤʘʩʩʳ ʧʦ ʦʪʥʦʰʝʥʠʶ 

ʢ ʤʳʰʝʯʥʦʡ ʤʘʩʩʝ, ʥʦ ʤʦʛʫʪ ʫʚʝʣʠʯʠʪʴ ʦʪʣʦʞʝʥʠʷ 

ʞʠʨʘ ʧʦ ʤʫʞʩʢʦʤʫ ʪʠʧʫ (ʥʘ ʞʠʚʦʪʝ) ʧʨʠ ʦʜʥʦʚʨʝ-

ʤʝʥʥʦʤ ʫʤʝʥʴʰʝʥʠʠ ʦʪʣʦʞʝʥʠʡ ʞʠʨʘ ʚ ʪʠʧʠʯʥʦ 

ʞʝʥʩʢʠʭ ʤʝʩʪʘʭ (ʷʛʦʜʠʮʳ, ʙʝʜʨʘ, ʛʨʫʜʴ). 

ɸʜʨʝʥʘʣʠʥʦʚʳʡ ʪʠʧ ï ʧʣʦʭʦʡ ʜʠʧʣʦʤʘʪ, ʧʦ-

ʪʦʤʫ ʯʪʦ ʦʥ ʦʙʳʯʥʦ ʛʦʚʦʨʠʪ ʪʦ, ʯʪʦ ʜʫʤʘʝʪ. ʅʦ ʫ 

ʥʝʛʦ ʩʠʣʴʥʦ ʨʘʟʚʠʪʳ ʣʠʜʝʨʩʢʠʝ ʢʘʯʝʩʪʚʘ: ʦʥ ʦʪʚʝʪ-

ʩʪʚʝʥʝʥ, ʨʝʰʠʪʝʣʝʥ, ʩʪʨʝʤʠʪʩʷ ʚʦ ʚʩʝʤ ʙʳʪʴ ʧʝʨ-

ʚʳʤ. ʇʨʝʜʩʪʘʚʠʪʝʣʴ ʵʪʦʛʦ ʪʠʧʘ ï ʵʬʬʝʢʪʠʚʥʳʡ 

ʫʧʨʘʚʣʝʥʝʮ ʩʨʝʜʥʝʛʦ ʠʣʠ ʚʳʩʰʝʛʦ ʟʚʝʥʘ. ʇʦʜʨʦʙ-

ʥʝʝ ʦ ʩʠʣʴʥʳʭ ʠ ʩʣʘʙʳʭ ʩʪʦʨʦʥʘʭ ʩʦʤʘʪʠʧʘ ï ʚ ʪʘʙ-

ʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1. 

ɸʜʨʝʥʘʣʠʥʦʚʳʡ ʩʦʤʘʪʠʧ: ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʆʩʦʙʝʥʥʦʩʪʠ 

ʬʠʛʫʨʳ 

ʃʠʯʥʦʩʪʥʳʝ ʢʘʯʝʩʪʚʘ ʇʦʜʭʦʜʷ-

ʱʘʷ 

ʜʦʣʞʥʦʩʪʴ 

ʂʘʢ ʣʫʯʰʝ 

ʤʦʪʠʚʠʨʦʚʘʪʴ ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʆʪʨʠʮʘʪʝʣʴʥʳʝ 

- ʉʨʝʜʥʝʛʦ 

ʨʦʩʪʘ; 

- ʇʣʦʪʥʦʝ, 

ʬʠʟʠʯʝʩʢʠ 

ʨʘʟʚʠʪʦʝ 

ʪʝʣʦ; 

- ʂʨʫʛʣʘʷ, 

ʩʨʝʜʥʠʭ ʨʘʟ-

ʤʝʨʦʚ ʛʦʣʦʚʘ; 

- ʂʦʞʘ ʙʣʝʜ-

ʥʘʷ; 

- ʉʚʝʪʣʳʝ ʚʦ-

ʣʦʩʳ 

- ʉʤʝʣʳʡ; 

- ʈʝʰʠʪʝʣʴʥʳʡ; 

- ʇʨʷʤʦʣʠʥʝʝʥ,  

ʥʝ ʚʨʝʪ; 

-ʆʪʚʝʪʩʪʚʝʥʥʳʡ; 

- ʅʝ ʙʦʠʪʩʷ ʪʨʫʜʥʦʩʪʝʡ, 

ʩʯʠʪʘʝʪ ʠʭ ʟʘʣʦʛʦʤ 

ʫʩʧʝʭʘ; 

- ɺʩʝʛʜʘ ʠʜʝʪ ʥʘʧʨʦ-

ʣʦʤ, ʧʦʪʦʤʫ ʯʪʦ ʜʣʷ 

ʥʝʛʦ ʵʪʦ ʩʘʤʳʡ ʣʝʛʢʠʡ 

ʧʫʪʴ. 

- ʋʧʦʨʥʦ ʦʪʩʪʘʠ-

ʚʘʝʪ ʩʚʦʶ ʪʦʯʢʫ 

ʟʨʝʥʠʷ; 

- ʇʣʦʭʦʡ ʜʠʧʣʦ-

ʤʘʪ, ʦʙʦʩʪʨʷʝʪ 

ʨʘʟʥʦʛʣʘʩʠʷ; 

-ʎʝʣʝʫʩʪʨʝʤʣʝʥ-

ʥʳʡ; 

- ɹʳʚʘʝʪ ʙʝʩʪʘʢ-

ʪʝʥ; 

- ʅʝ ʫʤʝʝʪ ʢʦʥ-

ʪʨʦʣʠʨʦʚʘʪʴ 

ʵʤʦʮʠʠ. 

- ɹʨʠʛʘʜʠʨ 

- ʉʪʘʨʰʠʡ 

ʤʝʥʝʜʞʝʨ 

-ʈʫʢʦʚʦʜʠ-

ʪʝʣʴ ʧʨʦʝʢ-

ʪʦʚ 

- ʅʘʯʘʣʴʥʠʢ 

ʫʯʘʩʪʢʘ. 

ɼʘʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳ-

ʧʫʩʢʘʪʴ ʧʘʨ ʠ ʧʨʦʷʚʣʷʪʴ 

ʠʤʧʫʣʴʩʠʚʥʦʩʪʴ ʠ ʞʘʞʜʫ 

ʧʦʙʝʜʳ. 

ɼʝʣʘʪʴ ʩʧʠʢʝʨʦʤ ʥʘ ʩʦʙʨʘ-

ʥʠʠ. 

ʅʝ ʩʪʦʠʪ ʩʪʘʚʠʪʴ ʚ ʧʨʷʤʦʝ 

ʧʦʜʯʠʥʝʥʠʝ ʢʦʤʫ-ʪʦ. 

ʊʠʧ 2. ʀʥʩʫʣʠʥʦʚʳʡ ʩʦʤʘʪʠʧ. ʇʣʘʩʪʠʯʥʘʷ ʠ 

ʤʷʛʢʘʷ ʬʠʛʫʨʘ ï ʜʠʧʣʦʤʘʪ 

ʃʶʜʠ ʠʥʩʫʣʠʥʦʚʦʛʦ ʪʠʧʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʛʘʨʤʦ-

ʥʠʯʥʳ ʠ ʢʨʘʩʠʚʳ, ʩʧʦʢʦʡʥʳ ʠ ʥʝʪʦʨʦʧʣʠʚʳ, ʩʦ-

ʟʜʘʥʳ, ʯʪʦʙʳ ʥʝʩʪʠ ʚ ʵʪʦʪ ʤʠʨ ʣʶʙʦʚʴ, ʜʦʙʨʦʪʫ ʠ 

ʢʨʘʩʦʪʫ. ʆʥʠ ʦʙʣʝʛʯʘʶʪ ʞʠʟʥʴ, ʩʤʷʛʯʘʷ ʩʫʨʦʚʦʩʪʴ 

ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ.  

ʋ ʵʪʦʛʦ ʪʠʧʘ ʧʨʝʦʙʣʘʜʘʝʪ ʨʘʙʦʪʘ ʷʠʯʥʠʢʦʚ ʠ 

ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ. 

ʕʥʜʦʢʨʠʥʥʫʶ ʬʫʥʢʮʠʶ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝ-

ʣʝʟʳ ʚʳʧʦʣʥʷʶʪ ʦʩʪʨʦʚʢʠ ʃʘʥʛʝʨʛʘʥʩʘ, ʩʦʩʪʦʷʱʠʭ 

ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʚʠʜʦʚ ʢʣʝʪʦʢ: ɸ-ʢʣʝʪʢʠ ʚʳʨʘʙʘʪʳ-

ʚʘʶʪ ʛʣʶʢʘʛʦʥ, ɺ-ʢʣʝʪʢʠ ï ʠʥʩʫʣʠʥ, D-ʢʣʝʪʢʠ ï ʩʦ-

ʤʘʪʦʪʨʦʧʠʥ. ʋ ʠʥʩʫʣʠʥʦʚʦʛʦ ʪʠʧʘ ʚ ʧʦʜʞʝʣʫʜʦʯ-

ʥʦʡ ʞʝʣʝʟʝ ʧʨʦʮʝʥʪ ɺ-ʢʣʝʪʦʢ ʩʦʩʪʘʚʣʷʝʪ ʦʩʥʦʚʥʫʶ 

ʤʘʩʩʫ. 

ɺ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ ʩʝʢʨʝʮʠʷ ʠʥʩʫʣʠʥʘ ʧʨʝʦʙ-

ʣʘʜʘʝʪ ʥʘʜ ʩʝʢʨʝʮʠʝʡ ʩʦʤʘʪʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʘ, ʢʦ-

ʪʦʨʳʡ ʫʩʠʣʠʚʘʝʪ ʩʠʥʪʝʟ ʙʝʣʢʦʚ. ʇʦʵʪʦʤʫ ʫʛʣʝʚʦʜʳ 

ʧʦʤʠʤʦ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʮʝʣʝʡ ʠʜʫʪ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ 

ʞʠʨʦʚʦʡ ʪʢʘʥʠ. ʀʟ-ʟʘ ʵʪʦʛʦ ʙʦʣʴʰʠʥʩʪʚʦ ʣʶʜʝʡ 

ʜʘʥʥʦʛʦ ʩʦʤʘʪʠʧʘ ʠʤʝʶʪ ʧʦʚʳʰʝʥʥʳʡ ʚʝʩ, ʦʪʣʦʞʝ-

ʥʠʷ ʥʘ ʙʝʜʨʘʭ ʠ ʞʠʚʦʪʝ.  

ʋ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʠʥʩʫʣʠʥʦʚʦʛʦ ʪʠʧʘ ʧʦʚʳ-

ʰʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʪʘʢʠʭ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ, ʢʘʢ ʵʩʪ-

ʨʦʛʝʥ ʠ ʧʨʦʛʝʩʪʝʨʦʥ. ʕʩʪʨʦʛʝʥ ï ʩʘʤʳʡ ʠʟʚʝʩʪʥʳʡ 

ʞʝʥʩʢʠʡ ʧʦʣʦʚʦʡ ʛʦʨʤʦʥ, ʢʦʪʦʨʳʡ ʜʝʣʘʝʪ ʞʝʥʱʠʥʫ 

ʞʝʥʱʠʥʦʡ. ɹʣʘʛʦʜʘʨʷ ʵʩʪʨʦʛʝʥʫ ʞʝʥʩʢʘʷ ʬʠʛʫʨʘ 

ʧʨʠʦʙʨʝʪʘʝʪ ʧʨʝʣʝʩʪʥʳʝ ʞʝʥʩʪʚʝʥʥʳʝ ʦʢʨʫʛʣʦʩʪʠ, 

ʘ ʭʘʨʘʢʪʝʨ ï ʫʩʪʫʧʯʠʚʦʩʪʴ ʠ ʤʷʛʢʦʩʪʴ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʤʫʞʯʠʥ ʜʘʥʥʦʛʦ ʪʠʧʘ ʪʦʞʝ ʠʤʝʶʪ ʤʷʛʢʠʝ ʦʢʨʫʛʣʳʝ 

ʬʦʨʤʳ. ʀʟ-ʟʘ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʵʩʪʨʦʛʝʥʘ ʫ ʣʶʜʝʡ 

ʵʪʦʛʦ ʩʦʤʘʪʠʧʘ ʦʯʝʥʴ ʢʨʘʩʠʚʘʷ, ʤʘʪʦʚʘʷ, ʛʣʘʜʢʘʷ 

ʢʦʞʘ, ʢʦʪʦʨʦʡ ʥʝ ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʝ ʥʠ ʦʜʠʥ ʪʠʧ. 

ʄʦʨʱʠʥʳ ʫ ʥʠʭ ʧʦʷʚʣʷʶʪʩʷ ʦʯʝʥʴ ʧʦʟʜʥʦ. 

ʕʩʪʨʦʛʝʥʳ ʫ ʤʫʞʯʠʥ ʦʪʚʝʯʘʶʪ ʟʘ ʨʘʙʦʪʫ ʛʦ-

ʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʧʘʤʷʪʴ. ʀʤʝʥʥʦ ʵʩʪʨʦʛʝʥʳ ʜʘʶʪ 

ʵʪʦʤʫ ʪʠʧʫ ʪʚʦʨʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ.  

ʍʘʨʘʢʪʝʨ ʵʪʦʛʦ ʪʠʧʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʝʣʦʩʣʦʞʝ-

ʥʠʶ: ʦʥ ʫʩʪʫʧʯʠʚʳʡ ʠ ʥʝʢʦʥʬʣʠʢʪʥʳʡ, ʯʘʩʪʦ ʣʝ-

ʥʠʪʩʷ, ʩʪʨʝʤʠʪʩʷ ʢ ʢʦʤʬʦʨʪʫ. ʀʥʩʫʣʠʥʦʚʳʡ ʪʠʧ ʜʝ-

ʣʘʝʪ ʪʦʣʴʢʦ ʪʦ, ʯʪʦ ʣʶʙʠʪ. ʃʫʯʰʠʡ ʤʦʪʠʚʘʪʦʨ ʜʣʷ 

ʥʝʛʦ ï ʚʥʝʰʥʠʝ ʩʪʠʤʫʣʳ: ʨʘʟʚʣʝʯʝʥʠʷ, ʝʜʘ, ʦʪʜʳʭ, 

ʧʨʠʷʪʥʳʝ ʚʝʱʠ, ʦʙʱʝʥʠʝ. ʇʨʝʜʩʪʘʚʠʪʝʣʴ ʵʪʦʛʦ 

ʪʠʧʘ ʭʦʨʦʰʦ ʧʦʥʠʤʘʝʪ ʯʫʚʩʪʚʘ ʠ ʵʤʦʮʠʠ ʦʢʨʫʞʘʶ-

ʱʠʭ, ʧʦʵʪʦʤʫ ʫʤʝʝʪ ʜʦʛʦʚʘʨʠʚʘʪʴʩʷ. ʆʥ ʧʨʦʬʝʩʩʠ-

ʦʥʘʣʴʥʦ ʟʘʚʦʝʚʳʚʘʝʪ ʜʦʚʝʨʠʝ: ʝʛʦ ʩʦʙʝʩʝʜʥʠʢʠ ʥʝ 

ʚʝʨʷʪ, ʯʪʦ ʪʘʢʦʡ ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʠʭ ʦʙʤʘʥʫʪʴ. ɺ ʪʘʙ-

ʣʠʮʝ ʥʠʞʝ ʧʝʨʝʯʠʩʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʠʥʩʫʣʠʥʦʚʦʛʦ 

ʪʠʧʘ. 
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ʊʘʙʣʠʮʘ 2. 

ʆʩʦʙʝʥʥʦʩʪʠ ʪʝʣʦʩʣʦʞʝʥʠʷ ʠ ʣʠʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʆʩʦʙʝʥʥʦʩʪʠ 

ʬʠʛʫʨʳ 

ʃʠʯʥʦʩʪʥʳʝ ʢʘʯʝʩʪʚʘ ʇʦʜʭʦʜʷʱʘʷ 

ʜʦʣʞʥʦʩʪʴ 

ʂʘʢ ʣʫʯʰʝ 

ʤʦʪʠʚʠʨʦʚʘʪʴ ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʆʪʨʠʮʘʪʝʣʴʥʳʝ 

- ʉʨʝʜʥʝʛʦ ʨʦ-

ʩʪʘ; 

- ʊʦʥʢʘʷ ʪʘʣʠʷ 

ʠ ʰʠʨʦʢʠʝ 

ʙʝʜʨʘ; 

- ʌʠʛʫʨʘ ʞʝʥ-

ʩʪʚʝʥʥʘʷ ʠ ʧʣʘ-

ʩʪʠʯʥʘʷ, ʜʘʞʝ ʫ 

ʤʫʞʯʠʥ;  

- ʉʢʣʦʥʥʳʡ ʢ 

ʧʦʣʥʦʪʝ; 

- ɾʠʨʦʚʳʝ ʦʪ-

ʣʦʞʝʥʠʷ ʥʘ ʞʠ-

ʚʦʪʝ; 

- ʂʦʥʪʫʨ ʣʠʮʘ 

ʧʨʘʚʠʣʴʥʳʡ; 

- ʂʦʞʘ ʙʘʨʭʘʪ-

ʥʘʷ; 

- ɻʣʘʟʘ ʢʨʫʛʣʦʡ 

ʠʣʠ ʤʠʥʜʘʣʝ-

ʚʠʜʥʦʡ ʬʦʨʤʳ. 

- ʇʨʠʚʣʝʢʘʝʪ ʩʚʦʠʤ 

ʦʙʘʷʥʠʝʤ; 

- ɼʦʙʨʳʡ; 

- ʇʦʥʠʤʘʶʱʠʡ; 

- ʄʷʛʢʠʡ; 

-ʋʨʘʚʥʦʚʝʰʝʥʥʳʡ;  

- ʇʨʝʜʘʥʥʳʡ; 

- ɺʩʝʛʜʘ ʛʦʪʦʚ 

ʧʨʠʡʪʠ ʥʘ ʧʦʤʦʱʴ 

ʦʢʨʫʞʘʶʱʠʤ; 

-ʏʫʚʩʪʚʝʥʥʳʡ, ʣʘʩ-

ʢʦʚʳʡ; 

- ʇʦʚʳʰʝʥʥʦʝ 

ʩʪʨʝʤʣʝʥʠʝ ʢ ʢʦʤ-

ʬʦʨʪʫ; 

- ʇʨʦʷʚʣʷʝʪ ʪʚʦʨ-

ʯʝʩʢʠʡ ʧʦʜʭʦʜ, 

ʥʘʭʦʜʠʪ ʥʝʩʪʘʥ-

ʜʘʨʪʥʦʝ ʨʝʰʝʥʠʝ 

ʟʘʜʘʯʠ. 

- ʃʝʥʠʚ, ʧʘʩʩʠ-

ʚʝʥ, ʯʨʝʟʤʝʨʥʦ 

ʩʪʨʝʤʠʪʩʷ ʢ 

ʢʦʤʬʦʨʪʫ; 

- ɼʝʣʘʝʪ ʪʦʣʴʢʦ 

ʪʦ, ʯʪʦ ʝʤʫ ʧʨʠ-

ʥʦʩʠʪ ʫʜʦʚʦʣʴ-

ʩʪʚʠʝ; 

- ʇʦʪʘʢʘʝʪ 

ʩʚʦʠʤ ʩʣʘʙʦ-

ʩʪʷʤ; 

- ʉʣʦʞʥʦ ʧʨʦʷʚ-

ʣʷʪʴ ʵʤʦʮʠʠ; 

- ɺʘʞʥʘ ʩʪʘ-

ʙʠʣʴʥʦʩʪʴ 

- ɼʠʟʘʡʥʝʨ; 

- ʍʫʜʦʞʥʠʢ; 

- ʇʠʩʘʪʝʣʴ; 

- ʄʫʟʳʢʘʥʪ; 

- ɸʨʪʠʩʪ; 

- ʕʩʪʝʪʠʢʘ ʠ 

ʜʠʟʘʡʥ; 

- ɸʨʭʠʪʝʢ-

ʪʦʨ; 

- ɻʦʩʪʠʥʠʯ-

ʥʳʡ ʙʠʟʥʝʩ; 

-ʉʪʨʦʠʪʝʣʴ-

ʩʪʚʦ 

- ʉʝʢʨʝʪʘʨʴ; 

- ʉʧʝʮʠʘ-

ʣʠʩʪ ʚ ʩʬʝʨʝ 

IT. 

ʀʩʧʦʣʴʟʦʚʘʪʴ ʚʥʝʰʥʠʝ ʩʪʠ-

ʤʫʣʳ. ʇʝʨʝʢʣʶʯʘʪʴ ʫʜʦ-

ʚʦʣʴʩʪʚʠʝ ʦʪ ʧʨʦʮʝʩʩʘ ʥʘ 

ʫʜʦʚʦʣʴʩʪʚʠʝ ʦʪ ʜʦʩʪʠʞʝʥʠʷ 

ʮʝʣʠ.  

ɼʘʚʘʪʴ ʚʳʩʢʘʟʳʚʘʪʴ ʠʜʝʠ, 

ʢʘʢ ʫʣʫʯʰʠʪʴ ʧʨʦʮʝʩʩ ʠʣʠ 

ʙʳʩʪʨʝʝ ʨʝʰʠʪʴ ʟʘʜʘʯʫ, ʧʨʠ-

ʩʣʫʰʠʚʘʪʴʩʷ ʢ ʥʠʤ ʠ ʜʘʚʘʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʧʣʦʱʘʪʴ ʟʘ-

ʜʫʤʘʥʥʦʝ. 

ʊʠʧ 3. ʄʝʣʘʪʦʥʠʥʦʚʳʡ ʩʦʤʘʪʠʧ. ʉʦʠʩʢʘ-

ʪʝʣʴ ʩ ʛʨʫʰʝʚʠʜʥʦʡ ʬʠʛʫʨʦʡ ʠ ʧʣʦʭʦʡ ʦʩʘʥʢʦʡ ï 

ʭʦʨʦʰʠʡ ʧʦʤʦʱʥʠʢ ʠ ʠʩʧʦʣʥʠʪʝʣʴ. 
ɼʦʤʠʥʠʨʫʶʱʠʡ ʛʦʨʤʦʥ ʵʪʦʛʦ ʪʠʧʘ ï ʤʝʣʘʪʦ-

ʥʠʥ, ʦʥ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʵʧʠʬʠʟʝ ʤʦʟʛʘ. ʆʜʥʦʡ ʠʟ 

ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ ʤʝʣʘʪʦʥʠʥʘ ʷʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴ 

ʩʣʝʜʦʚʘʥʠʷ ʩʫʪʦʯʥʳʤ ʠ ʩʝʟʦʥʥʳʤ ʨʠʪʤʘʤ. ʂʨʦʤʝ 

ʪʦʛʦ, ʤʝʣʘʪʦʥʠʥ ʧʦʜʘʚʣʷʝʪ ʧʠʛʤʝʥʪʥʳʡ ʦʙʤʝʥ, ʥʦ 

ʩʪʠʤʫʣʠʨʫʝʪ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʦʙʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ. 

ʇʦʵʪʦʤʫ ʫ ʣʶʜʝʡ ʤʝʣʘʪʦʥʠʥʦʚʦʛʦ ʪʠʧʘ ʪʘʢʘʷ ʙʝʣʘʷ 

ʢʦʞʘ. ɺ ʪʝʯʝʥʠʝ ʥʦʯʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʵʪʦʛʦ ʛʦʨʤʦʥʘ 

ʚ ʢʨʦʚʠ ʚʳʩʦʢʘ, ʘ ʚ ʪʝʯʝʥʠʝ ʜʥʷ ʩʥʠʞʘʝʪʩʷ. 

ʄʝʣʘʪʦʥʠʥ ï ʘʥʪʠʧʦʜ ʩʝʨʦʪʦʥʠʥʘ (çʛʦʨʤʦʥʘ 

ʭʦʨʦʰʝʛʦ ʥʘʩʪʨʦʝʥʠʷè), ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚʦʟ-

ʥʠʢʥʦʚʝʥʠʶ ʜʝʧʨʝʩʩʠʠ. ʀʟ-ʟʘ ʵʪʦʛʦ ʛʦʨʤʦʥʘ ʣʶʜʷʤ 

ʪʘʢʦʛʦ ʪʠʧʘ ʩʚʦʡʩʪʚʝʥʥʘ ʛʨʫʩʪʴ ʠ ʧʦʜʘʚʣʝʥʥʦʩʪʴ. 

ʄʝʣʘʪʦʥʠʥ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʪʸʤʥʦʝ ʚʨʝʤʷ 

ʩʫʪʦʢ, ʪʦʛʜʘ ʢʘʢ ʩʝʨʦʪʦʥʠʥ ï ʚ ʩʚʝʪʣʦʝ. ɺ ʵʪʦʤ ʩʦ-

ʩʪʦʷʥʠʠ (ʝʛʦ ʥʘʟʳʚʘʶʪ ʝʱʝ ʩʝʨʦʪʦʥʠʥʦʚʳʤ ʛʦʣʦʜʘ-

ʥʠʝʤ) ʤʥʦʛʠʝ ʩʪʨʘʜʘʶʪ ʙʝʩʩʦʥʥʠʮʝʡ, ʧʦʵʪʦʤʫ 

ʣʶʜʠ ʵʪʦʛʦ ʩʦʤʘʪʠʧʘ ʘʢʪʠʚʥʳ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ.  

ɺ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʤʝʣʘʪʦʥʠʥ ʩʧʦʩʦʙʝʥ 

ʩʥʠʞʘʪʴ ʘʢʪʠʚʥʦʩʪʴ ʢʦʨʳ ʠ ʧʦʜʢʦʨʢʦʚʳʭ ʩʪʨʫʢʪʫʨ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʚʳʟʳʚʘʷ ʵʪʠʤ ʫʩʧʦʢʘʠʚʘʶʱʝʝ ʠ 

ʛʘʣʣʶʮʠʥʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. ʀʟ-ʟʘ ʵʪʦʛʦ ʛʦʨʤʦʥʘ 

ʤʝʣʘʪʦʥʠʥʦʚʳʝ ʣʶʜʠ ʯʘʩʪʦ ʠʤʝʶʪ ʦʪʩʫʪʩʪʚʫʶʱʠʡ 

ʚʠʜ, ʙʫʜʪʦ ʥʘʭʦʜʷʪʩʷ ʛʜʝ-ʪʦ ʚ ʜʨʫʛʠʭ ʤʠʨʘʭ. 

ʋ ʵʪʦʛʦ ʩʦʤʘʪʠʧʘ ʥʘʩʪʨʦʝʥʠʝ ʦʯʝʥʴ ʧʝʨʝʤʝʥ-

ʯʠʚʦʝ: ʦʥ ʪʦ ʨʘʜʫʝʪʩʷ, ʪʦ ʚ ʦʪʯʘʷʥʠʠ, ʪʦ ʨʝʰʠʪʝʣʝʥ, 

ʪʦ ʫʛʥʝʪʝʥ. ʄʝʣʘʪʦʥʠʥʦʚʳʡ ʪʠʧ ʪʦʥʢʦ ʯʫʚʩʪʚʫʝʪ 

ʜʨʫʛʠʭ ʣʶʜʝʡ, ʥʦ ʵʪʦ, ʩʢʦʨʝʝ, ʤʝʰʘʝʪ ʝʤʫ. ʇʦʵʪʦʤʫ 

ʯʝʣʦʚʝʢ ʧʨʝʜʧʦʯʠʪʘʝʪ ʨʘʙʦʪʘʪʴ ʚ ʦʜʠʥʦʯʢʫ. ɻʣʘʚ-

ʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʵʪʦʛʦ ʪʠʧʘ ʚ ʪʦʤ, 

ʯʪʦ ʦʥ ʫʤʝʝʪ ʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʜʝʪʘʣʷʭ, ʥʝ ʙʦ-

ʠʪʩʷ ʨʫʪʠʥʳ. ʇʦʜʨʦʙʥʝʝ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʤʝʣʘʪʦ-

ʥʠʥʦʚʦʛʦ ʪʠʧʘ ʠ ʦ ʪʦʤ, ʢʘʢʠʝ ʜʦʣʞʥʦʩʪʠ ʝʤʫ ʧʦʜʦʡ-

ʜʫʪ, ï ʨʘʩʩʤʦʪʨʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.  

ʏʝʣʦʚʝʢ ʵʪʦʛʦ ʩʦʤʘʪʠʧʘ ʧʦʣʥʳʡ, ʦʩʦʙʝʥʥʦ ʚ 

ʦʙʣʘʩʪʠ ʙʝʜʝʨ. ɼʘʞʝ ʬʠʛʫʨʘ ʜʦʩʪʘʪʦʯʥʦ ʩʪʨʦʡʥʦʛʦ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʤʝʣʘʪʦʥʠʥʦʚʦʛʦ ʪʠʧʘ ʙʫʜʝʪ ʨʘʟʤʳ-

ʪʦʡ. ʆʥ ʧʦʩʪʦʷʥʥʦ ʩʫʪʫʣʠʪʩʷ, ʩʣʦʚʥʦ ʧʳʪʘʝʪʩʷ ʥʝ 

ʚʳʜʝʣʷʪʴʩʷ. ʋ ʥʝʛʦ ʙʣʝʜʥʘʷ ʢʦʞʘ, ʦʪʝʯʥʦʝ ʣʠʮʦ, 

ʩʚʝʪʣʳʝ ʛʣʘʟʘ. 
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ʊʘʙʣʠʮʘ 3. 

ʆʩʦʙʝʥʥʦʩʪʠ ʪʝʣʦʩʣʦʞʝʥʠʷ ʠ ʣʠʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʆʩʦʙʝʥʥʦʩʪʠ 

ʬʠʛʫʨʳ 

ʃʠʯʥʦʩʪʥʳʝ ʢʘʯʝʩʪʚʘ ʇʦʜʭʦʜʷʱʘʷ 

ʜʦʣʞʥʦʩʪʴ 

ʂʘʢ ʣʫʯʰʝ 

ʤʦʪʠʚʠʨʦʚʘʪʴ ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʆʪʨʠʮʘʪʝʣʴʥʳʝ 

- ʉʢʣʦʥʥʳʡ ʢ 

ʧʦʣʥʦʪʝ; 

- ʈʘʟʤʳʪʳʝ 

ʢʦʥʪʫʨʳ ʪʝʣʘ; 

- ʉʚʝʪʣʘʷ, 

ʙʣʝʜʥʘʷ ʢʦʞʘ, 

ʣʠʮʦ ʦʜʫʪʣʦ-

ʚʘʪʦʝ; 

- ʂʨʫʛʣʘʷ ʛʦ-

ʣʦʚʘ; 

- ɹʦʣʴʰʠʝ, 

ʚʳʧʫʢʣʳʝ 

ʛʣʘʟʘ; 

- ʇʣʦʭʘʷ 

ʦʩʘʥʢʘ, ʧʦʩʪʦ-

ʷʥʥʦ ʩʫʪʫ-

ʣʠʪʩʷ; 

- ʈʦʩʪ ʥʠʞʝ 

ʩʨʝʜʥʝʛʦ. 

- ɺʳʩʦʢʦ ʨʘʟʚʠʪ 

ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʠʥ-

ʪʝʣʣʝʢʪ;  

- ʈʘʟʚʠʪʘʷ ʠʥʪʫʠ-

ʮʠʷ; 

-ɺʥʠʤʘʪʝʣʝʥ; 

- ʋʤʝʝʪ ʢʦʥʮʝʥʪʨʠ-

ʨʦʚʘʪʴʩʷ ʥʘ ʜʝʪʘ-

ʣʷʭ, ʣʝʛʢʦ ʩʦʩʨʝʜʦ-

ʪʘʯʠʚʘʝʪʩʷ ʥʘ ʨʘ-

ʙʦʪʝ; 

- ʋʧʦʨʩʪʚʦ ʚ ʜʦʩʪʠ-

ʞʝʥʠʠ ʮʝʣʠ; 

- ʉʧʦʩʦʙʥʦʩʪʴ ʧʦʜ-

ʥʠʤʘʪʴʩʷ ʧʦʩʣʝ ʧʘ-

ʜʝʥʠʡ; 

- ɺʦʣʷ ʢ ʞʠʟʥʠ. 

- ʉʢʣʦʥʥʦʩʪʴ ʢ 

ʧʝʯʘʣʠ ʠ ʧʝʨʝ-

ʞʠʚʘʥʠʷ ʧʦ ʣʶ-

ʙʦʤʫ ʧʦʚʦʜʫ; 

- ʇʘʩʩʠʚʝʥ; 

- ɿʘʚʠʩʠʪ ʦʪ 

ʥʘʩʪʨʦʝʥʠʷ, ʢʦ-

ʪʦʨʦʝ ʯʘʩʪʦ ʤʝ-

ʥʷʝʪʩʷ; 

- ʅʝ ʫʚʝʨʝʥ ʚ 

ʩʝʙʝ; 

- ʃʶʙʠʪ ʨʘʙʦ-

ʪʘʪʴ ʚ ʫʝʜʠʥʝ-

ʥʠʠ;  

- ʄʝʜʣʠʪʝʣʝʥ; 

- ɿʘʤʳʢʘʝʪʩʷ ʚ 

ʩʝʙʝ; 

- ʅʝ ʩʦʙʨʘʥ; 

- ɼʦʚʝʨʯʠʚ; 

- ʋʧʨʷʤ; 

- ɹʫʭʛʘʣʪʝʨ; 

- ʇʦʚʘʨ; 

- ɸʨʭʠʚʠʩʪ; 

- ʅʘʫʯʥʳʡ ʩʦ-

ʪʨʫʜʥʠʢ; 

- ʇʨʦʛʨʘʤ-

ʤʠʩʪ; 

-ɼʝʣʦʧʨʦʠʟʚʦ-

ʜʠʪʝʣʴ; 

-ʄʝʜʩʝʩʪʨʘ; 

ʉʧʝʮʠʘʣʠʩʪ ʧʦ 

ʜʦʢʫʤʝʥ- 

ʪʦʦʙʦʨʦʪʫ; 

-ɺʳʩʦʢʦʪʦʯ-

ʥʦʝ ʧʨʦʠʟʚʦ 

ʜʩʪʚʦ; 

- ʉʘʜʦʚʥʠʢ; 

- ʇʦʵʪ, ʨʦʤʘ-

ʥʠʩʪ. 

ʉʪʦʠʪ ʞʝʩʪʢʦ ʢʦʥʪʨʦʣʠʨʦ-

ʚʘʪʴ, ʥʘʜʦ ʜʘʚʘʪʴ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʝʤʫ ʩʘʤʦʤʫ ʨʘʟʦ-

ʙʨʘʪʴʩʷ ʩ ʟʘʜʘʯʘʤʠ, ʢʦʪʦ-

ʨʳʝ ʥʫʞʥʦ ʨʝʰʠʪʴ, ʚ ʩʚʦʝʤ 

ʪʝʤʧʝ. 

ʃʫʯʰʝ ʥʝ ʧʨʠʥʫʞʜʘʪʴ 

ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʢʦʤʘʥʜʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʷʭ. 

ʊʠʧ 4. ʊʠʨʝʦʠʜʥʳʡ ʩʦʤʘʪʠʧ. ʅʝʚʳʩʦʢʠʡ ʩʫʙ-

ʪʠʣʴʥʳʡ ʯʝʣʦʚʝʢ ï ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʧʝʨʝʛʦʚʦʨ-

ʱʠʢ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʪʠʨʝʦʠʜʥʦʛʦ ʪʠʧʘ ʩʚʷʟʘʥʳ ʩʦ ʱʠ-

ʪʦʚʠʜʥʦʡ ʞʝʣʝʟʦʡ, ʢʦʪʦʨʘʷ ʚʳʨʘʙʘʪʳʚʘʝʪ ʛʦʨʤʦʥʳ 

(ʪʨʠʡʦʜʪʠʨʦʥʠʥ ʠ ʪʠʨʦʢʩʠʥ), ʦʥʠ ʷʚʣʷʶʪʩʷ ʛʣʘʚ-

ʥʳʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʛʦʨʤʦʥʘʤʠ, ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʶʱʠʤʠ ʥʘ ʦʙʤʝʥ ʚʝʱʝʩʪʚ (ʤʝʪʘ-

ʙʦʣʠʟʤ), ʥʝʩʫʱʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʝʨʛʠʠ ʢʘʞʜʦʡ ʢʣʝʪʢʦʡ ʠ ʪʢʘʥʴʶ 

ʥʘʰʝʛʦ ʦʨʛʘʥʠʟʤʘ.  

ɹʣʘʛʦʜʘʨʷ ʜʝʡʩʪʚʠʶ ʛʦʨʤʦʥʦʚ ʘʢʪʠʚʠʟʠʨʫʝʪʩʷ 

ʨʘʙʦʪʘ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʦʩʦʙʝʥʥʦ ʛʦ-

ʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʣʶʜʠ ʪʠʨʝʦʠʜʥʦʛʦ ʩʦʤʘʪʠʧʘ, ʣʝʛʢʦ 

ʚʦʟʙʫʜʠʤʳ ʠ ʚʝʩʴʤʘ ʩʦʦʙʨʘʟʠʪʝʣʴʥʳ. 

ʋ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʵʪʦʛʦ ʩʦʤʘʪʠʧʘ ʤʝʪʘʙʦʣʠʟʤ 

ʫʩʢʦʨʝʥ, ʫʛʣʝʚʦʜʳ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ʵʥʝʨʛʠʠ ʜʣʷ ʦʨʛʘʥʠʟʤʘ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʝʜʩʪʘʚʠ-

ʪʝʣʠ ʜʘʥʥʦʛʦ ʪʠʧʘ ʨʘʩʭʦʜʫʶʪ ʵʥʝʨʛʠʶ ʘʢʪʠʚʥʝʝ 

ʦʩʪʘʣʴʥʳʭ. ʋ ʥʝʛʦ ʪʦʥʢʠʝ ʯʝʨʪʳ ʣʠʮʘ, ʧʦ ʢʦʪʦʨʳʤ 

ʪʨʫʜʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʩʢʦʣʴʢʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʯʝʣʦʚʝʢʫ 

ʣʝʪ ï ʦʥ ʚʩʝʛʜʘ ʚʳʛʣʷʜʠʪ ʤʦʣʦʜʦ, ʧʦʜʪʷʥʫʪʦ, ʢʘʢ 

ʧʨʘʚʠʣʦ ʥʝʚʳʩʦʢʦʛʦ ʨʦʩʪʘ, ʭʫʜʦʱʘʚ, ʪʘʢʞʝ ʩʣʘ-

ʚʷʪʩʷ ʚʦʣʝʡ ʠ ʚʳʥʦʩʣʠʚʦʩʪʴʶ. 

ɼʦʤʠʥʠʨʫʶʱʠʝ ʛʦʨʤʦʥʳ ʩʢʘʟʳʚʘʝʪʩʷ ʠ ʥʘ ʭʘ-

ʨʘʢʪʝʨʝ ʪʠʨʝʦʠʜʥʦʛʦ ʪʠʧʘ. ʆʥ ʚʩʝ ʜʝʣʘʝʪ ʙʳʩʪʨʦ: 

ʜʚʠʛʘʝʪʩʷ, ʜʫʤʘʝʪ, ʛʦʚʦʨʠʪ. ʊʘʢʦʡ ʯʝʣʦʚʝʢ ʟʘ ʩʪʦ-

ʣʦʤ ʧʝʨʝʛʦʚʦʨʦʚ ʧʝʨʚʳʤ ʧʦʡʤʝʪ ʧʦʪʨʝʙʥʦʩʪʠ ʢʘʞ-

ʜʦʡ ʩʪʦʨʦʥʳ. ʇʦʵʪʦʤʫ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʵʪʦʛʦ ʩʦʤʘ-

ʪʠʧʘ ʙʫʜʝʪ ʭʦʨʦʰʠʤʠ ʢʦʤʤʝʨʯʝʩʢʠʤʠ ʜʠʨʝʢʪʦ-

ʨʘʤʠ. ʅʦ ʠʟ-ʟʘ ʞʝʣʘʥʠʷ ʚʩʝ ʜʝʣʘʪʴ ʙʳʩʪʨʦ, ʦʥʠ 

ʙʳʚʘʶʪ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ, ʤʦʛʫʪ ʙʨʘʪʴʩʷ ʟʘ ʥʝ-

ʩʢʦʣʴʢʦ ʜʝʣ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʥʝ ʜʦʚʦʜʠʪʴ ʜʦ ʢʦʥʮʘ 

ʥʠ ʦʜʥʦʛʦ. ɺ ʪʘʙʣʠʮʝ ʥʠʞʝ ʧʝʨʝʯʠʩʣʝʥʳ ʦʩʦʙʝʥʥʦ-

ʩʪʠ ʪʠʨʝʦʠʜʥʦʛʦ ʪʠʧʘ. 

ʊʘʙʣʠʮʘ 4. 

ʆʩʦʙʝʥʥʦʩʪʠ ʪʝʣʦʩʣʦʞʝʥʠʷ ʠ ʣʠʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʆʩʦʙʝʥʥʦʩʪʠ ʬʠ-

ʛʫʨʳ 

ʃʠʯʥʦʩʪʥʳʝ ʢʘʯʝʩʪʚʘ ʇʦʜʭʦʜʷʱʘʷ 

ʜʦʣʞʥʦʩʪʴ 

ʂʘʢ ʣʫʯʰʝ 

ʤʦʪʠʚʠʨʦʚʘʪʴ ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʆʪʨʠʮʘʪʝʣʴʥʳʝ 

- ʈʦʩʪ ʥʠʞʝ ʩʨʝʜ-

ʥʝʛʦ ʠʣʠ ʩʨʝʜ-

ʥʠʡ; 

-ʍʫʜʦʱʘʚʳʡ; 

- ʏʝʨʪʳ ʣʠʮʘ ʟʘ-

ʦʩʪʨʝʥʥʳʝ; 

- ɹʳʩʪʨʳʝ ʞʠʚʳʝ 

ʛʣʘʟʘ; 

-ɺʳʛʣʷʜʠʪ ʤʦʣʦ-

ʞʘʚʦ; 

- ɻʦʣʦʚʘ ʥʝʙʦʣʴ-

ʰʠʭ ʨʘʟʤʝʨʦʚ. 

- ɻʫʙʳ ʪʦʥʢʠʝ, 

ʨʦʚʥʳʝ. 

 

- ʉʪʨʝʤʠʪʩʷ ʫʟʥʘ-

ʚʘʪʴ ʥʦʚʦʝ ʠ ʙʳʪʴ ʚ 

ʢʫʨʩʝ ʧʦʩʣʝʜʥʠʭ 

ʩʦʙʳʪʠʡ; 

-ɺʦʩʧʨʠʠʤʯʠʚ ʠ 

ʥʘʙʣʶʜʘʪʝʣʝʥ; 

- ɼʫʤʘʝʪ ʠ ʜʝʡ-

ʩʪʚʫʝʪ ʙʳʩʪʨʦ; 

- ʅʘʭʦʜʯʠʚ; 

- ʕʨʫʜʠʨʦʚʘʥ ʠ ʭʦ-

ʨʦʰʦ ʦʙʨʘʟʦʚʘʥ; 

-ʇʨʝʜʫʩʤʦʪʨʠ-

ʪʝʣʴʥʦʩʪʴ. 

- ʀʟʣʠʰʥʝʝ ʙʝʩʧʦ-

ʢʦʡʩʪʚʦ; 

-ʈʘʟʙʨʦʩʘʥ- 

ʥʦʩʪʴ; 

-ʇʦʚʝʨʭʥʦʩʪʥʦ ʦʪ-

ʥʦʩʠʪʩʷ ʢ ʚʘʞʥʳʤ 

ʜʝʣʘʤ; 

- ʅʝ ʤʦʞʝʪ ʫʩʠʜʝʪʴ 

ʥʘ ʤʝʩʪʝ, ʨʫʪʠʥʘ ʝʛʦ 

ʫʛʥʝʪʘʝʪ; 

- ɹʝʨʝʪʩʷ ʟʘ ʜʝʣʦ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʧʦʨʳʚʘ; 

- ʉʫʝʪʣʠʚʦʩʪʴ. 

- ʃʠʯʥʳʡ ʧʦʤʦʱ-

ʥʠʢ; 

- ʄʝʥʝʜʞʝʨ ʧʦ ʨʘ-

ʙʦʪʝ ʩ ʢʣʠʝʥʪʘʤʠ; 

-ʇʝʨʝʚʦʜʯʠʢ; 

- ɾʫʨʥʘʣʠʩʪ; 

- ʈʝʧʦʨʪʝʨ; 

-ʂʦʤʤʝʨʯʝʩʢʠʡ 

ʜʠʨʝʢʪʦʨ; 

- ɼʝʷʪʝʣʴʥʦʩʪʴ, 

ʩʚʷʟʘʥʥʘʷ ʩ ʢʦʤʤʫ-

ʥʠʢʘʮʠʷʤʠ; 

-ʂʦʥʩʫʣʴʪʘʥʪ 

 

ʀʩʧʦʣʴʟʦʚʘʪʴ 

ʝʛʦ ʫʤʝʥʠʝ ʚʩʝ-

ʛʜʘ ʙʳʪʴ ʚ ʢʫʨʩʝ 

ʚʩʝʛʦ. ʇʦʨʫʯʘʪʴ 

ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʪ ʝʤʫ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦ-

ʚʘʪʴ ʩ ʣʶʜʴʤʠ. 

ʅʝ ʜʘʚʘʪʴ ʨʫʪʠʥ-

ʥʫʶ ʨʘʙʦʪʫ. 

ɺʢʣʶʯʘʪʴ ʚ ʧʨʦ-

ʝʢʪʥʳʝ ʢʦʤʘʥʜʳ.  
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ʊʠʧ 5. ʉʦʤʘʪʦʪʨʦʧʥʳʡ ʩʦʤʘʪʠʧ. ʂʘʥʜʠʜʘʪ 

ʚʳʩʦʢʠʡ ʠ ʞʠʣʠʩʪʳʡ, ʩ ʚʳʪʷʥʫʪʳʤ ʣʠʮʦʤ. ʍʦ-

ʨʦʰʦ ʩʦʩʪʘʚʣʷʝʪ ʧʣʘʥʳ ʠ ʢʦʥʪʨʦʣʠʨʫʝʪ ʜʨʫʛʠʭ. 

ʋ ʩʦʤʘʪʦʪʨʦʧʥʦʛʦ ʩʦʤʘʪʠʧʘ ʚʳʨʘʞʝʥʘ ʧʝʨʝʜ-

ʥʷʷ ʜʦʣʷ ʛʠʧʦʬʠʟʘ. ʆʥʘ ʚʳʜʝʣʷʝʪ ʛʦʨʤʦʥ ʨʦʩʪʘ ʩʦ-

ʤʘʪʦʪʨʦʧʠʥ ʠ ʨʷʜ ʜʨʫʛʠʭ ʛʦʨʤʦʥʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ 

ʚʘʞʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʝʩʴ ʦʨʛʘʥʠʟʤ. ʉʦʤʘʪʦʪʨʦʧʠʥ 

ʪʦʨʤʦʟʠʪ ʧʝʨʝʭʦʜ ʫʛʣʝʚʦʜʦʚ ʚ ʞʠʨʳ. ʀʟ-ʟʘ ʵʪʦʛʦ ʯʝ-

ʣʦʚʝʢ ʜʘʥʥʦʛʦ ʪʠʧʘ ʩʣʦʚʥʦ ʚʳʪʷʥʫʪʳʡ: ʚʳʩʦʢʠʡ, 

ʭʫʜʦʱʘʚʳʡ, ʩ ʜʣʠʥʥʳʤʠ ʢʦʥʝʯʥʦʩʪʷʤʠ ʠ ʧʨʦʜʦʣʛʦ-

ʚʘʪʳʤ ʣʠʮʦʤ.  

ɽʱʝ ʦʜʠʥ ʛʦʨʤʦʥ ʵʪʦʛʦ ʪʠʧʘ ï ɸʂʊɻ (ʘʜʨʝʥʦ-

ʢʦʨʪʠʢʦʪʨʦʧʥʳʡ ʛʦʨʤʦʥ), ʦʥ ʚʣʠʷʝʪ ʥʘ ʢʦʨʫ ʥʘʜʧʦ-

ʯʝʯʥʠʢʦʚ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʯʘʩʪʴ 

ʤʦʣʝʢʫʣʳ ɸʂʊɻ ʤʦʞʝʪ ʧʨʦʥʠʢʘʪʴ ʚ ʤʦʟʛ ʠ ʚʣʠʷʪʴ 

ʥʘ ʥʝʛʦ. ʕʪʦʪ ʛʦʨʤʦʥ ʩʧʦʩʦʙʝʥ ʫʩʠʣʠʚʘʪʴ ʬʫʥʢʮʠʶ 

ʚʥʠʤʘʥʠʷ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʯʘʩʪʠ ɸʂʊɻ ʩʪʠʤʫʣʠʨʫ-

ʝʪʩʷ ʠʟʙʠʨʘʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ, ʠ ʯʝʣʦʚʝʢ ʥʝ ʦʪʚʣʝ-

ʢʘʝʪʩʷ ʥʘ ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ ʨʘʟʜʨʘʞʠʪʝʣʠ. ʀʤʝʥʥʦ 

ʙʣʘʛʦʜʘʨʷ ɸʂʊɻ ʣʶʜʠ ʵʪʦʛʦ ʪʠʧʘ ʦʙʣʘʜʘʶʪ ʚʳʩʦ-

ʢʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʢʦʥʮʝʥʪʨʘʮʠʠ. ʂʨʦʤʝ ʚʩʝʛʦ 

ʧʨʦʯʝʛʦ, ɸʂʊɻ ʩʪʠʤʫʣʠʨʫʝʪ ʟʘʧʦʤʠʥʘʥʠʝ, ʘ ʟʥʘʯʠʪ, 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʠ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ. ʂ ʪʦʤʫ ʞʝ ʵʪʦʪ 

ʛʦʨʤʦʥ ʦʙʣʘʜʘʝʪ ʘʥʪʠʩʪʨʝʩʩʦʚʳʤ ʩʚʦʡʩʪʚʦʤ, ʯʝʤ 

ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʥʝʚʦʟʤʫʪʠʤʦʩʪʴ ʣʶʜʝʡ ʵʪʦʛʦ 

ʪʠʧʘ. 

ɻʣʘʚʥʘʷ ʯʝʨʪʘ ʩʦʤʘʪʦʪʨʦʧʥʦʛʦ ʪʠʧʘ ïʩʜʝʨʞʘʥ-

ʥʦʩʪʴ. ʆʥ ʫʚʝʨʝʥ, ʯʪʦ ʚʩʝ ʚ ʝʛʦ ʤʠʨʝ ʜʦʣʞʥʦ ʙʳʪʴ 

ʧʨʝʜʩʢʘʟʫʝʤʦ, ʧʦʵʪʦʤʫ ʧʳʪʘʝʪʩʷ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 

ʧʨʦʠʩʭʦʜʷʱʝʝ, ʧʨʦʜʫʤʳʚʘʪʴ ʚʩʝ ʜʦ ʤʝʣʦʯʝʡ. ʀʟ-ʟʘ 

ʵʪʦʛʦ ʩ ʪʨʫʜʦʤ ʧʨʠʩʧʦʩʘʙʣʠʚʘʝʪʩʷ ʢ ʥʦʚʦʤʫ. ʕʪʦ ʥʝ 

ʢʦʤʤʫʥʠʢʘʙʝʣʴʥʳʡ ʯʝʣʦʚʝʢ, ʧʨʝʜʧʦʯʠʪʘʶʱʠʡ ʧʦ-

ʟʠʮʠʶ ʥʘʙʣʶʜʘʶʱʝʛʦ. ʆʥ ʧʨʝʜʧʦʯʠʪʘʝʪ ʨʘʙʦʪʘʪʴ ʚ 

ʦʜʠʥʦʯʝʩʪʚʝ ï ʚʝʜʴ ʵʪʦ ʧʦʟʚʦʣʠʪ ʝʤʫ ʫʡʪʠ ʩ ʛʦʣʦʚʦʡ 

ʚ ʟʘʜʘʯʫ ʠ ʥʘʡʪʠ ʥʝʪʨʠʚʠʘʣʴʥʦʝ ʨʝʰʝʥʠʝ. ɼʣʷ ʧʨʝʜ-

ʩʪʘʚʠʪʝʣʷ ʩʦʤʘʪʦʪʨʦʧʥʦʛʦ ʪʠʧʘ ʧʦʜʭʦʜʠʪ ʨʘʙʦʪʘ ʩ 

ʪʘʙʣʠʮʘʤʠ, ʧʣʘʥʘʤʠ, ʦʪʯʝʪʘʤʠ, ʘʥʘʣʠʪʠʢʦʡ. ʆʥʘ 

ʧʦʟʚʦʣʠʪ ʝʤʫ ʧʨʦʷʚʠʪʴ ʨʘʮʠʦʥʘʣʠʟʤ, ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʣʦʛʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ. 

ʊʘʙʣʠʮʘ 5. 

ʉʦʤʘʪʦʪʨʦʧʥʳʡ ʩʦʤʘʪʠʧ: ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʆʩʦʙʝʥʥʦʩʪʠ 

ʬʠʛʫʨʳ 

ʃʠʯʥʦʩʪʥʳʝ ʢʘʯʝʩʪʚʘ ʇʦʜʭʦʜʷ-

ʱʘʷ 

ʜʦʣʞʥʦʩʪʴ 

ʂʘʢ ʣʫʯʰʝ 

ʤʦʪʠʚʠʨʦʚʘʪʴ ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʆʪʨʠʮʘʪʝʣʴʥʳʝ 

- ɺʳʩʦʢʠʡ 

ʨʦʩʪ, ʪʝʣʦ, 

ʩʣʦʚʥʦ ʚʳʪʷ-

ʥʫʪʦʝ; 

-ɾʠʣʠʩʪʳʡ; 

- ɼʣʠʥʥʳʝ ʢʦ-

ʥʝʯʥʦʩʪʠ; 

- ʐʝʷ ʪʦʥʢʘʷ; 

- ʃʠʮʦ ʫʜʣʠ-

ʥʝʥʥʦʝ ʩ ʙʣʘ-

ʛʦʨʦʜ- 

ʥʳʤʠ ʯʝʨ-

ʪʘʤʠ; 

- ʂʦʞʘ ʙʣʝʜ-

ʥʘʷ, ʩʢʣʦʥʥʘʷ 

ʢ ʩʫʭʦʩʪʠ; 

-ʉʢʦʚʘʥʥʳ-

ʝʜʚʠʞʝʥʠʷ. 

- ʅʝʟʘʚʠʩʠʤ ʚ ʩʫʞʜʝ-

ʥʠʷʭ, ʥʘ ʥʝʛʦ ʥʝ ʚʣʠ-

ʷʝʪ ʤʥʝʥʠʝ ʦʢʨʫʞʘʶ-

ʱʠʭ; 

- ʉʜʝʨʞʘʥ ʠ ʫʤʝʨʝʥ; 

-ʂʦʥʮʝʥʪʨʘʮʠʷ; 

- ʇʫʥʢʪʫʘʣʝʥ ʠ ʧʝ-

ʜʘʥʪʠʯʝʥ; 

- ʊʨʫʜʦʣʶʙʠʚʳ ʠ 

ʦʙʷʟʘʪʝʣʴʥʳ; 

- ʋʤʝʣʦ ʧʣʘʥʠʨʫʝʪ 

ʜʝʣʘ; 

- ʆʪʣʠʯʥʦʝ ʣʦʛʠʯʝ-

ʩʢʦʝ ʠ ʩʪʨʘʪʝʛʠʯʝ-

ʩʢʦʝ ʤʳʰʣʝʥʠʝ ʠ 

ʘʥʘʣʠʟ. 

- ʉʢʫʧ ʥʘ ʵʤʦʮʠʠ, 

ʵʪʦ ʟʘʪʨʫʜʥʷʝʪ ʦʙ-

ʱʝʥʠʝ ʩ ʜʨʫʛʠʤʠ 

ʣʶʜʴʤʠ; 

-ʇʨʠʚʝʨʞʝʥʝʮ ʣʦ-

ʛʠʢʠ; 

-ʇʨʠʞʠʤʠʩ- 

ʪʦʩʪʴ; 

- ʅʝ ʛʦʪʦʚ ʢ ʚʥʝʰʪʘʪ-

ʥʳʤ ʩʠʪʫʘʮʠʷʤ; 

- ʋʟʢʦʩʪʴ ʢʨʫʛʦʟʦʨʘ; 

- ʄʨʘʯʥʦʩʪʴ; 

-ʇʦʜʦʟʨʠʪʝʣʴʥʳʡ; 

- ʇʝʩʩʠʤʠʟʤ. 

 

- ɹʫʭʛʘʣ-

ʪʝʨ; 

-ʕʢʦʥʦ-

ʤʠʩʪ; 

-ʊʘʙʝʣʴ-

ʱʠʢ, ʭʨʦ-

ʥʦʤʝʪ-

ʨʠʩʪ; 

- ʉʫʜʴʷ, 

ʯʠʥʦʚʥʠʢ; 

- ʋʯʝʥʳʡ; 

- ʉʪʨʘʪʝʛ; 

- ʌʠʣʦʩʦʬ; 

- ɸʫʜʠʪʦʨ; 

- ɺ ʩʬʝʨʝ 

ʩʪʨʦʠʪʝʣʴ- 

ʩʪʚʘ 

ʇʦʟʚʦʣʠʪʴ ʝʤʫ ʜʝʨʞʘʪʴ 

ʚʩʝ ʧʦʜ ʢʦʥʪʨʦʣʝʤ. ɼʘ-

ʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦ-

ʪʘʪʴ ʚ ʦʜʠʥʦʯʝʩʪʚʝ.  

ʅʝ ʩʪʘʚʠʪʴ ʟʘʜʘʯʠ, ʨʝ-

ʰʠʪʴ ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʟʘ 

ʦʛʨʘʥʠʯʝʥʥʳʡ ʧʝʨʠʦʜ 

ʚʨʝʤʝʥʠ. 

ʊʠʧ 6. ʄʉɻ-ʩʦʤʘʪʠʧ. ʉʪʨʦʡʥʳʡ ʯʝʣʦʚʝʢ ʩ 

ʧʨʘʚʠʣʴʥʳʤʠ ʯʝʨʪʘʤʠ ʣʠʮʘ. ʕʬʬʝʢʪʠʚʝʥ ʚ ʧʫʙ-

ʣʠʯʥʳʭ ʩʬʝʨʘʭ ʠ PR 

ʐʝʩʪʦʡ ʪʠʧ ï ʄʉɻ ï ʢʦʥʪʨʦʣʠʨʫʝʪ ʤʝʣʘʥʦʮ-

ʠʪʩʪʠʤʫʣʠʨʫʶʱʠʡ ʛʦʨʤʦʥ ʩʨʝʜʥʝʡ ʜʦʣʠ ʛʠʧʦʬʠʟʘ.  

ʈʘʙʦʪʫ ʵʪʦʛʦ ʛʦʨʤʦʥʘ ʘʢʪʠʚʠʟʠʨʫʝʪ ʩʧʝʮʠʘʣʴ-

ʥʳʡ ʬʘʢʪʦʨ, ʢʦʪʦʨʳʡ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʛʠʧʦʪʘʣʘ-

ʤʫʩʝ ï ʛʦʨʤʦʥ ʤʝʣʘʥʦʩʪʘʪʠʥ. ʇʦʤʠʤʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʥʘ ʩʘʤ ʛʠʧʦʬʠʟ, ʤʝʣʘʥʦʩʪʘʪʠʥ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ 

ʛʦʣʦʚʥʦʡ ʤʦʟʛ ʠ ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʘʢʪʠʚʘʪʦʨʦʤ 

ʵʤʦʮʠʦʥʘʣʴʥʦʩʪʠ ʠ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɺʦʪ 

ʧʦʯʝʤʫ ʣʶʜʠ ʄʉɻ-ʪʠʧʘ ʪʘʢʠʝ ʘʢʪʠʚʥʳʝ, ʧʦʟʠʪʠʚ-

ʥʳʝ ʠ ʵʤʦʮʠʦʥʘʣʴʥʳʝ.  

ɻʦʨʤʦʥ ʄʉɻ ʠ ʝʛʦ ʬʨʘʛʤʝʥʪʳ ʩʧʦʩʦʙʥʳ ʩʪʠ-

ʤʫʣʠʨʦʚʘʪʴ ʚʥʠʤʘʥʠʝ ʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʫʶ ʧʘʤʷʪʴ, 

ʫʩʠʣʠʚʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʵʤʦʮʠʠ. ɹʣʘʛʦʜʘʨʷ 

ʵʪʦʤʫ, ʣʶʜʠ ʄʉɻ-ʪʠʧʘ ʩʢʣʦʥʥʳ ʩʭʚʘʪʳʚʘʪʴ ʠʥʬʦʨ-

ʤʘʮʠʶ ʥʘ ʣʝʪʫ, ʙʳʩʪʨʦ ʨʘʟʙʠʨʘʶʪʩʷ ʚ ʥʶʘʥʩʘʭ ʜʝʣʘ 

ʠ ʩ ʵʥʪʫʟʠʘʟʤʦʤ ʙʝʨʫʪʩʷ ʟʘ ʝʛʦ ʠʩʧʦʣʥʝʥʠʝ.  

ʆʥ ʭʦʯʝʪ, ʯʪʦʙʳ ʝʛʦ ʟʘʤʝʯʘʣʠ, ʩʪʨʝʤʠʪʩʷ ʢ ʩʦ-

ʚʝʨʰʝʥʩʪʚʫ, ʧʦʵʪʦʤʫ ʠ ʩʚʦʶ ʨʘʙʦʪʫ ʦʙʳʯʥʦ ʚʳʧʦʣ-

ʥʷʝʪ ʢʘʯʝʩʪʚʝʥʥʦ. ʋ ʯʝʣʦʚʝʢʘ ʄʉɻ-ʩʦʤʘʪʠʧʘ ʥʝʪ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʨʦʣʠ: ʦʥ ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʳʤ ʚ 

ʣʶʙʳʭ ʩʬʝʨʘʭ. ʇʨʝʜʩʪʘʚʠʪʝʣʴ ʵʪʦʛʦ ʪʠʧʘ, ʙʣʘʛʦ-

ʜʘʨʷ ʩʚʦʝʡ ʭʘʨʠʟʤʝ, ʫʤʝʝʪ ʚʝʩʪʠ ʟʘ ʩʦʙʦʡ ʣʶʜʝʡ. ʆʥ 

ʟʥʘʝʪ, ʢʘʢ ʧʨʠʚʣʝʯʴ ʚʥʠʤʘʥʠʝ ʧʫʙʣʠʢʠ, ʧʦʵʪʦʤʫ ʙʫ-

ʜʝʪ ʭʦʨʦʰʠʤ ʩʧʠʢʝʨʦʤ ʠʣʠ ʙʠʟʥʝʩ-ʪʨʝʥʝʨʦʤ. ɼʨʫ-

ʛʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʄʉɻ-ʪʠʧʘ ʠ ʧʦʜʭʦʜʷʱʠʝ ʝʤʫ 

ʜʦʣʞʥʦʩʪʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 6. 

ʐʝʩʪʦʡ ʩʦʤʘʪʠʧ ʚʩʪʨʝʯʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʨʝʜʢʦ. ʆʜʥʘʢʦ ʝʛʦ ʚʩʝʛʜʘ ʣʝʛʢʦ ʟʘʤʝʪʠʪʴ: ʦʪ ʥʝʛʦ 

ʩʣʦʚʥʦ ʠʩʭʦʜʠʪ ʩʦʣʥʝʯʥʳʡ ʩʚʝʪ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ 

ʄʉɻ-ʪʠʧʘ ï ʭʦʨʦʰʦ ʩʣʦʞʝʥʥʳʝ ʩʪʨʦʡʥʳʝ ʣʶʜʠ, ʩ 

ʧʨʘʚʠʣʴʥʳʤʠ ʧʨʦʧʦʨʮʠʷʤʠ ʪʝʣʘ ʠ ʯʝʨʪʘʤʠ ʣʠʮʘ. 

ʆʙʳʯʥʦ ʫ ʥʠʭ ʰʠʨʦʢʠʝ ʧʣʝʯʠ ʠ ʢʨʫʛʣʦʡ ʬʦʨʤʳ ʛʦ-

ʣʦʚʘ. 
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ʊʘʙʣʠʮʘ 6. 

ʄʉɻ-ʩʦʤʘʪʠʧ: ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʣʠʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʆʩʦʙʝʥʥʦʩʪʠ 

ʬʠʛʫʨʳ 

ʃʠʯʥʦʩʪʥʳʝ ʢʘʯʝʩʪʚʘ ʇʦʜʭʦʜʷʱʘʷ 

ʜʦʣʞʥʦʩʪʴ 

ʂʘʢ ʣʫʯʰʝ 

ʤʦʪʠʚʠʨʦʚʘʪʴ ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʆʪʨʠʮʘʪʝʣʴʥʳʝ 

- ɼʦʩʪʘʪʦʯʥʦ 

ʚʳʩʦʢʠʡ 

ʨʦʩʪ; 

 

- ʂʨʘʩʠʚʘʷ 

ʧʨʦʧʦʨʮʠʦ-

ʥʘʣʴʥʘʷ ʬʠ-

ʛʫʨʘ; 

- ʃʠʮʦ ʢʨʫʛ-

ʣʦʝ, ʫʪʦʥʯʝʥ-

ʥʦʝ; 

-ɺʳʩʪʫʧʘʶ-

ʱʠʝ ʩʢʫʣʳ; 

- ɹʦʣʴʰʠʝ, 

ʥʝʤʥʦʛʦ ʨʘʩ-

ʢʦʩʳʝ ʛʣʘʟʘ; 

- ɺʴʶʱʠʝʩʷ 

ʚʦʣʦʩʳ; 

- ʐʠʨʦʢʠʝ 

ʧʣʝʯʠ. 

- ʄʥʦʛʦ ʵʥʝʨʛʠʠ; 

- ʃʝʛʢʦ ʛʝʥʝʨʠ-

ʨʫʝʪ ʪʚʦʨʯʝʩʢʠʝ 

ʠʜʝʠ; 

- ɺʩʝʛʜʘ ʦʧʪʠʤʠ-

ʩʪʠʯʝʥ, ʛʦʪʦʚ 

ʜʝʡʩʪʚʦʚʘʪʴ; 

- ʇʦʩʪʦʷʥʥʦ ʩʪʘ-

ʨʘʝʪʩʷ ʨʘʟʚʠ-

ʚʘʪʴʩʷ ʠ ʫʟʥʘʚʘʪʴ 

ʯʪʦ-ʪʦ ʥʦʚʦʝ; 

- ʉʠʣʘ ʜʫʭʘ; 

-ʉʘʤʦʜʦʩʪʘʪʦʯ-

ʥʦʩʪʴ;  

- ɺʥʫʪʨʝʥʥʷʷ ʩʚʦ-

ʙʦʜʘ ʠ ʥʝʟʘʚʠʩʠ-

ʤʦʩʪʴ 

- ɻʦʨʜʳʥʷ; 

- ɿʘʚʠʩʠʤʦʩʪʴ ʦʪ 

ʤʥʝʥʠʷ ʜʨʫʛʠʭ; 

- ɸʚʪʦʨʠʪʘʨ- 

ʥʦʩʪʴ; 

-ʕʛʦʮʝʥʪʨʠʟʤ; 

- ʂʘʧʨʠʟʥʦʩʪʴ; 

- ʇʝʨʬʝʢʮʠʦ- 

ʥʠʟʤ; 

- ʃʝʥʠʚ, ʝʩʣʠ ʨʘ-

ʙʦʪʘ ʥʝ ʠʥʪʝʨʝʩʥʘ; 

- ʄʦʞʝʪ ʧʦʩʪʫ-

ʧʠʪʴʩʷ ʠʥʪʝʨʝʩʘʤʠ 

ʢʦʤʘʥʜʳ ʨʘʜʠ ʩʦʙ-

ʩʪʚʝʥʥʦʡ ʚʳʛʦʜʳ. 

- ʉʚʷʟʠ ʩ ʦʙ-

ʱʝʩʪʚʝʥʥʦ-

ʩʪʴʶ; 

- ɸʢʪʝʨ; 

- ʈʝʞʠʩʩʸʨ; 

-ʅʘʯʘʣʴʥʠʢ, 

ʧʨʝʟʠʜʝʥʪ, 

ʜʝʧʫʪʘʪ; 

- ʇʨʝʩʩ- 

ʩʝʢʨʝʪʘʨʴ; 

- ɹʠʟʥʝʩ- 

ʪʨʝʥʝʨ; 

-ʉʧʦʨʪʩʤʝʥ; 

-ɾʫʨʥʘʣʠʩʪ. 

ʅʝʦʙʭʦʜʠʤʦ ʧʦʨʫʯʘʪʴ ʟʘ-

ʜʘʯʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʝʤʫ 

ʙʳʪʴ ʚ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʠ ʧʦ-

ʢʘʟʳʚʘʪʴ ʩʚʦʠ ʩʠʣʴʥʳʝ ʩʪʦ-

ʨʦʥʳ. 

ʇʦ ʚʦʟʤʦʞʥʦʩʪʠ ʜʘʪʴ ʩʚʦ-

ʙʦʜʫ, ʢ ʧʨʠʤʝʨʫ, ʛʠʙʢʠʡ ʛʨʘ-

ʬʠʢ ʨʘʙʦʪʳ. 

 

ʊʠʧ 7. ʆʢʩʠʪʦʮʠʥʦʚʳʡ ʩʦʤʘʪʠʧ. ʉʦʠʩʢʘ-

ʪʝʣʴ ʤʦʱʥʳʡ ʩ ʰʠʨʦʢʦʡ ʛʨʫʜʥʦʡ ʢʣʝʪʢʦʡ ʠ ʙʦʣʴ-

ʰʦʡ ʛʦʣʦʚʦʡ ï ʠʜʝʘʣʴʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʚʳʩʰʝʛʦ 

ʟʚʝʥʘ 

ʆʩʥʦʚʥʦʡ ʛʦʨʤʦʥ ʵʪʦʛʦ ʪʠʧʘ ï ʦʢʩʠʪʦʮʠʥ, ʦʥ 

ʚʳʜʝʣʷʝʪʩʷ ʚ ʟʘʜʥʠʭ ʜʦʣʷʭ ʛʠʧʦʬʠʟʘ, ʷʚʣʷʝʪʩʷ ʛʦʨ-

ʤʦʥʦʤ ʥʝʞʥʦʡ, ʜʦʣʛʦʡ ʧʨʠʚʷʟʘʥʥʦʩʪʠ ʠ ʟʘʙʦʪʳ. ʆʥ 

ʦʢʘʟʳʚʘʝʪ ʢʦʤʧʣʝʢʩʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʝʩʴ ʦʨʛʘ-

ʥʠʟʤ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʣʶʜʷʤ ʵʪʦʛʦ ʪʠʧʘ ʩʚʦʡʩʪʚʝʥʝʥ 

ʥʝʜʦʩʪʘʪʦʢ ʛʦʨʤʦʥʦʚ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʩʧʦʩʦʙ-

ʩʪʚʫʶʱʠʡ ʫʚʝʣʠʯʝʥʠʶ ʚʝʩʘ, ʢʦʪʦʨʳʡ ʥʝ ʩʥʠʞʘʝʪʩʷ 

ʥʠ ʜʠʝʪʦʡ, ʥʠ ʬʠʟʠʯʝʩʢʠʤʠ ʫʧʨʘʞʥʝʥʠʷʤʠ. ʋ ʪʘʢʠʭ 

ʣʶʜʝʡ ʤʘʩʩʠʚʥʘʷ ʛʨʫʜʥʘʷ ʢʣʝʪʢʘ ʚʢʫʧʝ ʩ ʰʠʨʦʢʠʤʠ 

ʧʣʝʯʘʤʠ, ʠʟ-ʟʘ ʵʪʦʛʦ ʬʠʛʫʨʘ ʯʝʣʦʚʝʢʘ ʦʢʩʠʪʦʮʠʥʦ-

ʚʦʛʦ ʩʦʤʘʪʠʧʘ ʧʦʭʦʞʘ ʥʘ ʷʙʣʦʢʦ.  

ʏʝʣʦʚʝʢ ʦʢʩʠʪʦʮʠʥʦʚʦʛʦ ʪʠʧʘ ï ʩʪʨʘʪʝʛ ʠ ʤʳʩ-

ʣʠʪʝʣʴ, ʪʠʧʠʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ, ʘʤʙʠʮʠʦʟʥʳʡ ʠ 

ʚʣʘʩʪʥʳʡ. ʆʥ ʫʤʝʝʪ ʩʤʦʪʨʝʪʴ ʥʘ ʧʨʦʙʣʝʤʫ ʧʦʜ ʨʘʟ-

ʥʳʤʠ ʫʛʣʘʤʠ, ʚʳʙʠʨʘʝʪ ʣʫʯʰʝʝ ʨʝʰʝʥʠʝ. ʅʦ ʩʘʤ 

ʜʝʡʩʪʚʦʚʘʪʴ ʥʝ ʙʫʜʝʪ ï ʝʤʫ ʣʝʛʯʝ ʧʦʨʫʯʠʪʴ ʵʪʦ 

ʢʦʤʫ-ʪʦ ʜʨʫʛʦʤʫ. ʋʤʝʝʪ ʜʝʣʝʛʠʨʦʚʘʪʴ ʟʘʜʘʯʠ, ʚʜʦʭ-

ʥʦʚʣʷʝʪ ʧʦʜʯʠʥʝʥʥʳʭ ʠ ʢʦʣʣʝʛ. ʏʝʣʦʚʝʢ ʵʪʦʛʦ ʪʠʧʘ 

ʛʦʨʜʠʪʩʷ ʩʚʦʠʤʠ ʜʦʩʪʠʞʝʥʠʷʤʠ, ʥʦ ʠʥʦʛʜʘ ʤʦʞʝʪ 

ʧʝʨʝʭʦʜʠʪʴ ʛʨʘʥʠʮʳ ʠ ʩʪʘʥʦʚʠʪʴʩʷ ʪʱʝʩʣʘʚʥʳʤ. 

ɼʨʫʛʠʝ ʣʠʯʥʦʩʪʥʳʝ ʢʘʯʝʩʪʚʘ ʦʢʩʠʪʦʮʠʥʦʚʦʛʦ ʪʠʧʘ 

ï ʚ ʪʘʙʣʠʮʝ 7. 

ʊʘʙʣʠʮʘ 7. 

ʆʩʦʙʝʥʥʦʩʪʠ ʪʝʣʦʩʣʦʞʝʥʠʷ ʠ ʣʠʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʆʩʦʙʝʥʥʦʩʪʠ ʬʠ-

ʛʫʨʳ 

ʃʠʯʥʦʩʪʥʳʝ ʢʘʯʝʩʪʚʘ ʇʦʜʭʦʜʷʱʘʷ 

ʜʦʣʞʥʦʩʪʴ 

ʂʘʢ ʣʫʯʰʝ 

ʤʦʪʠʚʠʨʦʚʘʪʴ ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʆʪʨʠʮʘʪʝʣʴ-

ʥʳʝ 

- ɺʳʩʦʢʠʡ ʨʦʩʪ; 

- ʂʨʫʧʥʳʡ; 

- ɹʦʣʴʰʘʷ, ʢʨʫʛʣʘʷ 

ʛʦʣʦʚʘ; 

- ʐʠʨʦʢʠʝ ʧʣʝʯʠ, 

ʤʘʩʩʠʚʥʘʷ ʛʨʫʜʥʘʷ 

ʢʣʝʪʢʘ, ʥʦ ʩʪʨʦʡʥʳʝ 

ʥʦʛʠ; 

- ʈʦʪ ʙʦʣʴʰʦʡ; 

- ʆʪʣʦʞʝʥʠʝ ʞʠʨʘ 

ʥʘ ʞʠʚʦʪʝ. 

- ʇʦʟʠʪʠʚʥʳʡ ʚʟʛʣʷʜ ʥʘ 

ʞʠʟʥʴ; 

- ʇʦʣʥʦʩʪʴʶ ʦʪʜʘʝʪʩʷ 

ʜʝʣʫ, ʩʪʘʨʘʝʪʩʷ ʚʳʷʩʥʠʪʴ 

ʚʩʝ ʜʝʪʘʣʠ, ʧʨʝʞʜʝ ʯʝʤ 

ʜʝʡʩʪʚʦʚʘʪʴ; 

- ɺʜʦʭʥʦʚʣʷʝʪ ʦʢʨʫʞʘʶ-

ʱʠʭ; 

- ʑʝʜʨ ʠ ʚʝʣʠʢʦʜʫʰʝʥ, 

ʧʦʤʦʛʘʝʪ ʜʨʫʟʴʷʤ ʠ ʢʦʣ-

ʣʝʛʘʤ. 

- ɻʦʨʜʳʥʷ; 

-ʈʘʩʧʫʱʝʥ-

ʥʦʩʪʴ; 

-ʉʘʤʦʜʦʚʦʣʴ- 

ʩʪʚʦ ʠ ʭʚʘʩʪ-

ʣʠʚʦʩʪʴ; 

- ʇʣʦʭʦʡ ʠʩ-

ʧʦʣʥʠʪʝʣʴ ʠ 

ʢʦʥʪʨʦʣʝʨ; 

-ʉʘʤʦʥʘʜʝʷʥ-

ʥʦʩʪʴ; 

- ʅʝʫʤʝʥʠʝ 

ʦʛʨʘʥʠʯʠʚʘʪʴ 

ʩʝʙʷ ʚ ʝʜʝ ʠ 

ʧʠʪʴʝ; 

-ʄʥʦʛʦʩʣʦʚʠʝ 

- ʇʝʜʘʛʦʛ; 

- ʅʘʫʯʥʳʡ ʜʝ-

ʷʪʝʣʴ; 

- ʌʠʣʦʩʦʬ; 

-ɹʠʟʥʝʩʤʝʥ;- 

ʇʦʣʠʪʠʢ; 

- ɼʠʧʣʦʤʘʪ; 

-ʈʫʢʦʚʦʜʠʪʝʣʴ 

ʩʨʝʜʥʝʛʦ ʠʣʠ 

ʚʳʩʰʝʛʦ 

ʟʚʝʥʘ; 

-ʆʨʛʘʥʠʟʘ- 

ʮʠʦʥʥʘʷ ʩʬʝʨʘ 

ʜʝʷ- 

ʪʝʣʴʥʦʩʪʠ. 

 

ɿʘʢʨʝʧʠʪʴ ʟʘ ʥʠʤ 

ʧʨʘʚʦ ʫʯʠʪʴ ʜʨʫ-

ʛʠʭ ʠ ʟʥʘʪʴ ʚʩʝ 

ʣʫʯʰʝ ʚʩʝʭ. 

ɻʦʚʦʨʠʪʴ ʥʘ ʨʘʚ-

ʥʳʭ. 

ʇʦʩʪʘʚʠʪʴ ʚ ʧʘʨʫ 

ʭʦʨʦʰʝʛʦ ʠʩʧʦʣ-

ʥʠʪʝʣʷ. 

ʅʝ ʦʛʨʘʥʠʯʠʚʘʪʴ ʠ 

ʨʘʟʨʝʰʠʪʴ ʧʨʦʷʚ-

ʣʷʪʴ ʩʝʙʷ. 

ʏʘʱʝ ʭʚʘʣʠʪʴ. 

 

ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʪʦʯʥʳʝ ʚʳʚʦʜʳ ʦ ʩʦʠʩ-

ʢʘʪʝʣʝ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʝʱʝ ʜʚʘ ʧʘʨʘʤʝʪʨʘ. 

ʂʦʥʩʪʘʥʪʠʥ ʐʘʜʨʠʥ, ʩʦʟʜʘʪʝʣʴ ʩʦʤʘʪʠʧʦʣʦʛʠʠ, ʦʪ-

ʤʝʯʘʝʪ: ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʧʦʣʥʳʡ ʧʦʨʪʨʝʪ ʢʘʥʜʠʜʘʪʘ 
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ʠ ʧʦʥʷʪʴ, ʧʦʜʦʡʜʝʪ ʣʠ ʦʥ ʥʘ ʜʦʣʞʥʦʩʪʴ, ʢʨʦʤʝ ʩʦ-

ʤʘʪʠʧʘ ʥʫʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʝʱʝ ʜʚʘ ʧʘʨʘʤʝʪʨʘ. ʕʪʦ 

ʩʠʣʘ ʠ ʧʦʜʩʦʟʥʘʪʝʣʴʥʳʝ ʮʝʥʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ɺʳ-

ʷʚʠʚ ʠʭ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʠʝ ʟʘʜʘʯʠ ʩʦʠʩʢʘ-

ʪʝʣʴ ʙʫʜʝʪ ʨʝʰʘʪʴ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠ ʯʪʦ ʝʛʦ 

ʤʦʪʠʚʠʨʫʝʪ. ɺʘʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʩʦʤʘʪʠʧ, ʩʠʣʫ ʠ 

ʧʦʜʩʦʟʥʘʪʝʣʴʥʳʝ ʮʝʥʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʥʫʞʥʦ ʨʘʩ-

ʩʤʘʪʨʠʚʘʪʴ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ. ɽʩʣʠ ʚʩʝ ʪʨʠ ʧʘʨʘʤʝʪʨʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʨʫʛ ʜʨʫʛʫ, ʢʘʥʜʠʜʘʪ ʙʫʜʝʪ ʦʩʦ-

ʙʝʥʥʦ ʧʨʦʜʫʢʪʠʚʥʳʤ ʥʘ ʪʦʡ ʠʣʠ ʠʥʦʡ ʜʦʣʞʥʦʩʪʠ.  

ʇʦʜʩʦʟʥʘʪʝʣʴʥʳʝ ʮʝʥʥʦʩʪʠ ï ʵʪʦ ʛʣʫʙʠʥʥʳʝ 

ʫʩʪʨʝʤʣʝʥʠʷ ʯʝʣʦʚʝʢʘ, ʪʦ, ʯʪʦ ʥʘʧʦʣʥʷʝʪ ʝʛʦ ʞʠʟʥʴ 

ʩʤʳʩʣʦʤ. ʆʥʠ ʦʧʨʝʜʝʣʷʶʪ ʩʢʣʦʥʥʦʩʪʴ ʢ ʪʦʤʫ ʠʣʠ 

ʠʥʦʤʫ ʚʠʜʫ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺʳʷʩʥʠʪʴ, ʢʘʢʠʤʠ ʮʝʥ-

ʥʦʩʪʷʤʠ ʨʫʢʦʚʦʜʩʪʚʫʝʪʩʷ ʯʝʣʦʚʝʢ, ʤʦʞʥʦ ʧʦʩʨʝʜ-

ʩʪʚʦʤ ʩʠʪʫʘʮʠʦʥʥʳʭ ʪʝʩʪʦʚ ʠ ʥʘʚʦʜʷʱʠʭ ʚʦʧʨʦʩʦʚ.  

ʊʘʙʣʠʮʘ 8. 

ʏʝʪʳʨʝ ʛʨʫʧʧʳ ʧʦʜʩʦʟʥʘʪʝʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ ʠ ʢʘʢ ʠʭ ʤʦʪʠʚʠʨʦʚʘʪʴ. 

ɻʨʫʧʧʘ 

ʮʝʥʥʦ-

ʩʪʝʡ 

ʃʠʯʥʦʩʪʥʳʝ ʢʘʯʝʩʪʚʘ ʄʦʪʠʚʘʮʠʷ 
ʇʦʜʭʦʜʷʱʘʷ ʜʦʣʞ-

ʥʦʩʪʴ 

ʀʥʪʝʣ-

ʣʝʢʪ ʠ ʜʫ-

ʭʦʚʥʦʩʪʴ 

ʉʪʨʝʤʠʪʴʩʷ ʢ ʟʥʘʥʠʷʤ, ʩʪʘʨʘ-

ʝʪʩʷ ʥʘʡʪʠ ʢʨʫʛ ʦʙʱʝʥʠʷ, ʢʦʪʦ-

ʨʳʡ ʪʘʢʞʝ ʙʫʜʝʪ ʨʘʟʜʝʣʷʪʴ ʵʪʫ 

ʮʝʥʥʦʩʪʴ. ɽʛʦ ʫʪʦʤʣʷʝʪ ʨʫʪʠʥʘ. 

ʉʢʣʦʥʝʥ ʢ ʬʠʣʦʩʦʬʩʢʠʤ ʨʘʟ-

ʤʳʰʣʝʥʠʷʤ, ʘ ʥʝ ʜʝʡʩʪʚʠʶ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʫʟʥʘʪʴ ʯʪʦ-ʪʦ ʥʦ-

ʚʦʝ. ʉʪʦʠʪ ʦʪʧʨʘʚʣʷʪʴ ʝʛʦ ʥʘ 

ʪʨʝʥʠʥʛʠ ʠ ʢʫʨʩʳ ʧʦʚʳʰʝʥʠʷ 

ʢʚʘʣʠʬʠʢʘʮʠʠ. 

ʉʪʘʚʠʪʴ ʩʣʦʞʥʳʝ ʠ ʥʝʦʙʳʯʥʳʝ 

ʟʘʜʘʯʠ. ʇʦʟʚʦʣʷʪʴ ʨʘʙʦʪʘʪʴ ʧʦ 

ʫʜʦʙʥʦʤʫ ʜʣʷ ʥʝʛʦ ʨʘʩʧʦʨʷʜʢʫ. 

ʂʦʥʩʫʣʴʪʘʥʪ 

ʇʩʠʭʦʣʦʛ 

ʇʨʝʧʦʜʘʚʘʪʝʣʴ 

ʇʨʦʛʨʘʤʤʠʩʪ 

ʇʠʩʘʪʝʣʴ ʀʩʩʣʝʜʦʚʘ-

ʪʝʣʴ 

ʏʝʩʪʴ ʠ 

ʢʘʨʴʝʨʘ 

ʋʚʘʞʘʝʪ ʟʘʢʦʥ ʠ ʧʦʨʷʜʦʢ. ɼʣʷ 

ʥʝʛʦ ʛʣʘʚʥʦʝ ʩʣʝʜʦʚʘʪʴ ʚʳʩʰʠʤ 

ʠʜʝʘʣʘʤ, ʩʦʙʣʶʜʘʪʴ ʩʧʨʘʚʝʜʣʠ-

ʚʦʩʪʴ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʤʠʨ. 

ʆʙʱʘʝʪʩʷ ʪʦʣʴʢʦ ʩ ʣʶʜʴʤʠ, ʢʦ-

ʪʦʨʳʝ ʪʘʢʞʝ ʨʘʟʜʝʣʷʶʪ ʵʪʫ ʮʝʥ-

ʥʦʩʪʴ. 

ʆʩʥʦʚʥʘʷ ʤʦʪʠʚʘʮʠʷ ï ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʧʨʦʜʚʠʛʘʪʴ ʠʜʝʘʣʳ ʩʧʨʘ-

ʚʝʜʣʠʚʦʩʪʠ.  

ʆʥ ʩʤʦʞʝʪ ʩʜʝʣʘʪʴ ʵʪʦ, ʝʩʣʠ 

ʙʫʜʝʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʘʚʪʦ- 

ʨʠʪʝʪʦʤ ʚ ʢʦʤʧʘʥʠʠ. ʇʨʦʜʚʠ-

ʛʘʪʴ ʝʛʦ ʧʦ ʩʣʫʞʙʝ ʠ ʜʝʣʘʪʴ 

ʥʘʩʪʘʚʥʠʢʦʤ. 

ʇʨʦʜʫʢʪʠʚʝʥ ʥʘ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʡ ʩʣʫʞʙʝ, ʚ 

ʦʙʨʘʟʦʚʘʥʠʠ, ʥʘ ʘʜʤʠ-

ʥʠʩʪʨʘʪʠʚʥʳʭ ʜʦʣʞ-

ʥʦʩʪʷʭ 

ɼʝʥʴʛʠ 

ʋʤʝʝʪ ʜʝʣʘʪʴ ʜʝʥʴʛʠ ʠʟ ʚʦʟʜʫʭʘ. 

ʑʝʜʨʳʡ ʠ ʟʘʙʦʪʣʠʚʳʡ. ʅʘʩʣʘ-

ʞʜʘʝʪʩʷ ʨʦʩʢʦʰʴʶ ʠ ʢʦʤʬʦʨ-

ʪʦʤ. ʇʨʘʢʪʠʯʝʥ, ʚʩʝʛʜʘ ʧʦʤʥʠʪ 

ʦ ʩʚʦʝʡ ʚʳʛʦʜʝ. ʂʨʫʛ ʦʙʱʝʥʠʷ 

ʦʩʥʦʚʘʥ ʧʦ ʜʝʣʦʚʳʤ ʢʘʯʝʩʪʚʘʤ.  

ʃʫʯʰʘʷ ʤʦʪʠʚʘʮʠʷ ï ʤʘʪʝʨʠ-

ʘʣʴʥʳʝ ʩʪʠʤʫʣʳ: ʙʦʥʫʩʳ, ʧʨʝ-

ʤʠʠ, ʧʦʚʳʰʝʥʠʝ ʟʘʨʘʙʦʪʥʦʡ 

ʧʣʘʪʳ. ʂʦʤʬʦʨʪʥʳʝ ʨʘʙʦʯʠʝ 

ʫʩʣʦʚʠʷ. ʇʦʜʯʝʨʢʠʚʘʥʠʝ ʝʛʦ 

ʩʦʣʠʜʥʦʩʪʠ, ʝʛʦ ʦʪʜʝʣʴʥʳʤ ʢʘ-

ʙʠʥʝʪʦʤ.  

ʇʣʦʭʦ ʩʧʨʘʚʣʷʝʪʩʷ ʩ 

ʥʘʝʤʥʦʡ ʨʘʙʦʪʦʡ, ʤʦ-

ʞʝʪ ʥʘʯʘʪʴ ʩʚʦʡ ʙʠʟ-

ʥʝʩ.ʕʬʬʝʢʪʠʚʥʦ ʨʘʙʦ-

ʪʘʝʪ ʟʘ ʧʨʦʮʝʥʪ ʚ ʜʨʫ-

ʛʦʤ ʙʠʟʥʝʩʝ. 

ʄʦʞʝʪ ʙʳʪʴ ʤʘʨʢʝʪʦ-

ʣʦʛʦʤ, sale-ʤʝʥʝʜʞʝ-

ʨʦʤ 

ʊʨʫʜ ʠ 

ʫʤʝʥʠʷ 

ɻʣʘʚʥʦʝ ï ʨʘʙʦʪʘ. 

ʅʘʩʪʦʷʱʠʡ ʪʚʦʨʝʮ, ʢʦʪʦʨʳʡ 

ʫʤʝʝʪ ʪʨʫʜʠʪʴʩʷ.  

ʅʝ ʣʶʙʠʪ ʙʝʟʜʝʣʴʥʠʢʦʚ. ʎʝʥʠʪ 

ʯʫʚʩʪʚʦ ʥʘʜʝʞʥʦʩʪʠ ʠ ʩʪʘʙʠʣʴ-

ʥʦʩʪʠ. 

ʅʦʚʳʝ ʟʘʜʘʯʠ ʠ ʩʣʦʞʥʳʝ ʧʨʦ-

ʝʢʪʳ, ʢʦʪʦʨʳʝ ʦʥ ʥʝ ʨʝʰʘʣ 

ʨʘʥʴʰʝ. ʆʪʤʝʯʘʪʴ ʝʛʦ ʪʨʫʜʦ-

ʣʶʙʠʝ.  

ʀʥʦʛʜʘ ʨʘʙʦʪʘʪʴ ʩ ʩʦʪʨʫʜʥʠ-

ʢʘʤʠ ʠʟ ʜʨʫʛʠʭ ʦʪʜʝʣʦʚ, 

ʫʯʠʪʴʩʷ ʥʦʚʦʤʫ. 

ɺʩʝ ʚʠʜʳ ʨʘʙʦʯʠʭ 

ʧʨʦʬʝʩʩʠʡ, ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʩʦʤʘʪʠʧʘ. 

ʉʠʣʘ ï ɻ ʪʦ ʪʦ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʯʝʣʦʚʝʢʫ ʙʳʪʴ ʧʨʦ-

ʜʫʢʪʠʚʥʳʤ ʚ ʨʘʙʦʪʝ ʠ ʞʠʟʥʠ. ɺʩʝʛʦ ʩʠʣ ʧʷʪʴ, ʦʥʠ 

ʨʘʚʥʦʟʥʘʯʥʳ ʠ ʨʘʟʚʠʪʳ ʫ ʯʝʣʦʚʝʢʘ, ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʩʪʝʧʝʥʠ. ʆʜʥʘ ʠʟ ʩʠʣ ʧʨʝʚʘʣʠʨʫʝʪ ʠ ʧʦʟʚʦʣʷʝʪ ʦʙ-

ʣʘʜʘʪʝʣʶ ʧʦʣʫʯʘʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʦʪ ʚʩʝʭ ʦʩʪʘʣʴ-

ʥʳʭ. ʂ ʧʨʠʤʝʨʫ, ʯʝʣʦʚʝʢ ʠʜʝʡ ʤʦʞʝʪ ʙʣʘʛʦʜʘʨʷ 

ʩʚʦʠʤ ʤʳʩʣʷʤ ʧʨʠʡʪʠ ʚʦ ʚʣʘʩʪʴ, ʟʘʨʘʙʦʪʘʪʴ ʜʝʥʴʛʠ. 

ɽʛʦ ʠʥʪʝʣʣʝʢʪ ʧʨʠʚʣʝʯʝʪ ʦʢʨʫʞʘʶʱʠʭ ʠ ʧʦʤʦʞʝʪ 

ʫʩʪʘʥʦʚʠʪʴ ʩ ʥʠʤʠ ʢʦʥʪʘʢʪʳ. 

ʂʘʢʘʷ ʩʠʣʘ ʜʦʤʠʥʠʨʫʝʪ ʫ ʢʘʥʜʠʜʘʪʘ, ʥʫʞʥʦ 

ʦʧʨʝʜʝʣʷʪʴ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʩʦʤʘʪʠʧ, ʧʦ ʝʛʦ ʚʥʝʰʥʝʤʫ 

ʚʠʜʫ. ʂʘʢʦʝ ʪʝʣʦʩʣʦʞʝʥʠʝ ʠ ʣʠʯʥʦʩʪʥʳʝ ʢʘʯʝʩʪʚʘ 

ʩʚʦʡʩʪʚʝʥʥʳ ʥʦʩʠʪʝʣʶ ʢʘʞʜʦʡ ʩʠʣʳ, ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʚ ʪʘʙʣʠʮʝ 9. 

  














