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ʚʳʷʚʣʝʥʠʷ ʛʘʧʣʦʠʜʦʚ. ʆʧʠʩʘʥʘ ʵʬʬʝʢʪʠʚʥʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ʧʨʦʩʪʦʛʦ ʤʝʪʦʜʘ 

ʘʮʝʪʦʢʘʨʤʠʥʦʚʦʛʦ ʦʢʨʘʰʠʚʘʥʠʷ ʮʠʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ. ʉʫʱʝʩʪʚʝʥʥʳʤ ʧʦʣʫʯʝʥʥʳʤ 

ʨʝʟʫʣʴʪʘʪʦʤ ʷʚʣʷʝʪʩʷ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʦʙʥʘʨʫʞʝʥʠʝ ʦʯʝʥʴ ʢʨʘʪʢʦʛʦ ʤʦʤʝʥʪʘ ʚ ʩʦʩʪʦʷʥʠʠ 

ʭʨʦʤʦʩʦʤ ʚ ʜʝʣʷʱʝʡʩʷ ʢʣʝʪʢʝ ʛʘʧʣʦʠʜʥʦʛʦ ʨʘʩʪʝʥʠʷ ʢʫʢʫʨʫʟʳ. ʕʪʦʪ ʤʦʤʝʥʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʪʝʤ, ʯʪʦ ʭʨʦʤʘʪʠʜʳ ʫʞʝ ʨʘʟʜʝʣʠʣʠʩʴ ʠ ʧʨʝʚʨʘʪʠʣʠʩʴ ʚ ʥʝʟʘʚʠʩʠʤʳʝ ʭʨʦʤʦʩʦʤʳ, ʥʦ ʝʱʝ ʥʝ 

ʥʘʯʘʣʠ ʩʚʦʝʛʦ ʜʚʠʞʝʥʠʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʢʠʥʝʪʦʭʦʨʥʳʭ ʤʠʢʨʦʪʨʫʙʦʯʝʢ. ʀʤʝʥʥʦ ʵʪʘ 

ʦʩʦʙʝʥʥʦʩʪʴ ʧʦʟʚʦʣʠʣʘ ʦʙʦʟʥʘʯʠʪʴ ʜʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʢʘʢ ʧʦʟʜʥʷʷ ʧʨʦʬʘʟʘ ï ʨʘʥʥʷʷ 

ʧʨʦʤʝʪʘʬʘʟʘ ʤʠʪʦʟʘ. ʅʝ ʤʝʥʝʝ ʚʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʦʙʥʘʨʫʞʝʥʥʦʛʦ ʤʦʤʝʥʪʘ ʷʚʣʷʝʪʩʷ 

ʥʝʦʙʳʯʥʦʝ ʫʧʦʨʷʜʦʯʝʥʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʭʨʦʤʦʩʦʤ, ʢʦʪʦʨʳʝ ʣʝʞʘʪ ʧʘʨʘʣʣʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʫ 

ʚʧʣʦʪʥʫʶ ʧʦ ʚʩʝʡ ʩʚʦʝʡ ʜʣʠʥʝ ʩ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʮʝʥʪʨʦʤʝʨ ʥʘ ʦʜʥʦʡ ʣʠʥʠʠ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʵʢʚʘʪʦʨ ʚʝʨʝʪʝʥʘ ʜʝʣʝʥʠʷ. ɺʳʷʚʣʝʥʥʳʡ ʬʘʢʪ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 

ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʪʘʢʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʭʨʦʤʦʩʦʤ ʠʛʨʘʝʪ ʩʚʷʟʴ ʭʨʦʤʦʩʦʤ ʩ 

ʵʢʚʘʪʦʨʦʤ ʷʜʝʨʥʦʡ ʤʝʤʙʨʘʥʳ ʠ ʠʭ ʧʦʩʣʝʜʫʶʱʘʷ ʩʚʷʟʴ ʩ ʵʢʚʘʪʦʨʦʤ ʚʝʨʝʪʝʥʘ ʜʝʣʝʥʠʷ. 

 

Abstract. Despite the huge amount of works devoted to the study of mitotic division, there is 

still a lot of unclear in its mechanisms. For example, insufficient attention has been paid to 
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the processes of cell division in plant forms of different ploidy levels. The literature contains only 

fragmentary data on haploids in lower plants. This does not allow making any generalizations 

regarding mitosis in haploids of higher plants. This article presents the results of a cytological study 

of mitotically dividing cells of haploid maize plants. The article demonstrates the effectiveness of 

the well-known Chase method, based on the use of genetic markers and the ig mutation 

(indeterminate gametophyte) for obtaining and detecting haploids. An effective modification of 

a simple method of acetocarmine staining of cytological preparations is described. An essential 

result obtained is, in our opinion, the detection of a very brief moment in the state of chromosomes 

in a dividing cell of a haploid maize plant. This moment is characterized by the fact that the 

chromatids have already separated and turned into independent chromosomes, but have not yet 

begun their movement under the action of kinetochore microtubules. It is this feature that made it 

possible to designate this state as late prophase ï early prometaphase of mitosis. An equally 

important feature of the detected moment is the unusual ordered arrangement of chromosomes, 

which lie parallel to each other close to each other along their entire length with the centromeres 

located on one line, which can be considered the equator of the fission spindle. The revealed fact 

allows us to assume that an essential role in the formation of such an arrangement of chromosomes 

is played by the bond of chromosomes with the equator of the nuclear membrane and their 

subsequent connection with the equator of the fission spindle. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʪʦʟ, ʛʘʧʣʦʠʜʳ ʢʫʢʫʨʫʟʳ, ʫʧʦʨʷʜʦʯʝʥʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʭʨʦʤʦʩʦʤ. 

 

Keywords: mitosis, maize haploids, orderly arrangement of chromosomes. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʢʦʧʣʝʥʦ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʜʘʥʥʳʭ ʦ ʤʝʭʘʥʠʟʤʘʭ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʨʦʭʦʞʜʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʬʘʟ ʤʠʪʦʟʘ [1]. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʩʪʘʜʠʠ ʤʠʪʦʟʘ ʚʘʨʴʠʨʫʝʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ, ʦʪ 

ʪʠʧʘ ʪʢʘʥʠ ʠ ʚʣʠʷʥʠʷ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ. ʆʪʢʨʳʪʠʝ ʥʦʚʳʭ ʜʘʥʥʳʭ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʧʝʨʝʭʦʜʘ 

ʤʠʪʦʟʘ ʠʟ ʦʜʥʦʡ ʩʪʘʜʠʠ ʚ ʜʨʫʛʫʶ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʥʘʟʚʘʥʠʡ (çʧʦʟʜʥʠʡè ʠʣʠ çʨʘʥʥʠʡè) ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʵʪʘʧʦʚ ʤʠʪʦʪʠʯʝʩʢʦʛʦ 

ʜʝʣʝʥʠʷ [1]. ɿʥʘʯʠʪʝʣʴʥʳʝ ʫʩʧʝʭʠ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʠʪʦʟʘ ʦʙʫʩʣʦʚʣʝʥʳ ʢʦʤʧʣʝʢʩʥʳʤ 

ʧʦʜʭʦʜʦʤ, ʩʦʯʝʪʘʶʱʠʤ ʚ ʩʝʙʝ ʤʦʣʝʢʫʣʷʨʥʳʡ ʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʡ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ. 

ʕʬʬʝʢʪʠʚʥʳʤ ʧʫʪʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʠʪʦʟʘ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʫʪʘʥʪʦʚ, ʥʘʨʫʰʘʶʱʠʭ 

ʭʦʜ ʦʪʜʝʣʴʥʳʭ ʵʪʘʧʦʚ ʵʪʦʛʦ ʩʣʦʞʥʦʛʦ ʧʨʦʮʝʩʩʘ [2ï3]. 

ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʭʦʜ ʤʠʪʦʟʘ, ʥʝ ʨʘʟʚʠʪ 

ʪʘʢʦʡ ʘʩʧʝʢʪ ʢʘʢ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʫʨʦʚʥʷ ʧʣʦʠʜʥʦʩʪʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʢʨʘʡʥʝ ʤʘʣʦ 

ʩʚʝʜʝʥʠʡ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʧʨʦʭʦʞʜʝʥʠʷ ʤʠʪʦʟʘ ʫ ʛʘʧʣʦʠʜʥʳʭ ʨʘʩʪʝʥʠʡ. ɽʩʪʴ, ʥʘʧʨʠʤʝʨ, 

ʧʝʨʚʳʝ ʨʘʙʦʪʳ ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʤʠʪʦʟʘ ʫ ʛʘʧʣʦʠʜʥʳʭ ʠ ʜʠʧʣʦʠʜʥʳʭ ʚʦʜʦʨʦʩʣʝʡ 

Rhizoclonium hieroglyphicum [4ï5]. ɺ ʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʙʱʝʝ ʦʧʠʩʘʥʠʝ ʩʪʘʜʠʡ ʤʠʪʦʟʘ ʫ ʵʪʦʛʦ 

ʚʠʜʘ, ʜʘʥʦ ʯʠʩʣʦ ʠ ʨʘʟʤʝʨʳ ʭʨʦʤʦʩʦʤ, ʠ ʩʦʧʦʩʪʘʚʣʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʨʠʦʪʠʧʦʚ ʫ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Rhizoclonium. ʕʪʠ ʟʥʘʥʠʷ ʧʦʣʝʟʥʳ, ʦʜʥʘʢʦ ʜʣʷ ʙʦʣʴʰʝʡ ʧʦʣʥʦʪʳ 

ʢʘʨʪʠʥʳ ʥʝʦʙʭʦʜʠʤʳ ʩʚʝʜʝʥʠʷ ʦ ʭʦʜʝ ʤʠʪʦʟʘ ʫ ʛʘʧʣʦʠʜʦʚ ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ. 

ʅʘ ʚʦʟʤʦʞʥʦʝ ʚʣʠʷʥʠʝ ʜʦʟʳ ʛʝʥʦʤʘ ʥʘ ʨʘʩʧʦʣʦʞʝʥʠʝ ʭʨʦʤʦʩʦʤ ʚ ʜʝʣʷʱʠʭʩʷ ʢʣʝʪʢʘʭ 

ʫʢʘʟʳʚʘʶʪ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʘʨʘʙʠʜʦʧʩʠʩʝ: ʚ ʷʜʨʘʭ ʜʠʧʣʦʠʜʥʳʭ ʢʣʝʪʦʢ 

ʮʝʥʪʨʦʤʝʨʳ ʭʨʦʤʦʩʦʤ ʟʘʥʠʤʘʶʪ ʧʝʨʠʬʝʨʠʡʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʘ ʚ ʢʣʝʪʢʘʭ ʩ 

ʵʥʜʦʨʝʜʫʧʣʠʮʠʨʦʚʘʥʥʳʤʠ ʭʨʦʤʦʩʦʤʘʤʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʮʝʥʪʨʦʤʝʨ ʠʥʦʝ; ʦʥʦ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ 
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ʪʢʘʥʠ: ʚ ʵʧʠʜʝʨʤʘʣʴʥʳʭ ʢʣʝʪʢʘʭ ʢʦʨʥʷ ʩʝʩʪʨʠʥʩʢʠʝ ʮʝʥʪʨʦʤʝʨʳ ʢʣʘʩʪʝʨʠʟʫʶʪʩʷ, ʘ ʚ 

ʵʧʠʜʝʨʤʘʣʴʥʳʭ ʢʣʝʪʢʘʭ ʣʠʩʪʘ ʦʥʠ ʜʠʩʧʝʨʛʠʨʫʶʪ [6]. 

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ ʮʝʣʴ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ð ʧʨʠʚʝʩʪʠ ʜʘʥʥʳʝ ʦ ʤʠʪʦʟʝ ʫ 

ʛʘʧʣʦʠʜʥʳʭ ʨʘʩʪʝʥʠʡ ʢʫʢʫʨʫʟʳ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʠ ʚʟʷʪʳ ʛʘʧʣʦʠʜʥʳʝ ʨʘʩʪʝʥʠʷ ʢʫʢʫʨʫʟʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʤʝʪʦʜʫ 

ʏʝʡʟʘ [7ï8] ʧʫʪʝʤ ʩʢʨʝʱʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʪʝʩʪʝʨʥʦʡ ʣʠʥʠʠ ʢʫʢʫʨʫʟʳ ʊ ʩ ʠʥʙʨʝʜʥʦʡ ʣʠʥʠʝʡ 

ʢʫʢʫʨʫʟʳ W155. ʊʝʩʪʝʨʥʘʷ ʣʠʥʠʷ ʊ ʙʳʣʘ ʛʦʤʦʟʠʛʦʪʥʘ ʧʦ ʜʦʤʠʥʘʥʪʥʳʤ ʛʝʥʘʤ A, C, R-nj, 

ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʤ ʧʫʨʧʫʨʥʫʶ ʦʢʨʘʩʢʫ ʘʣʝʡʨʦʥʦʚʦʛʦ ʩʣʦʷ ʵʥʜʦʩʧʝʨʤʘ, ʱʠʪʢʘ ʠ ʟʘʨʦʜʳʰʘ [7ï

8], ʘ ʠʥʙʨʝʜʥʘʷ ʣʠʥʠʷ W155 ʥʝ ʠʤʝʣʘ ʦʢʨʘʩʢʠ. ʇʨʠ ʥʦʨʤʘʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʚ 

ʛʠʙʨʠʜʥʳʭ ʟʝʨʥʦʚʢʘʭ ʧʨʦʷʚʣʷʣʘʩʴ ʦʢʨʘʩʢʘ ʵʥʜʦʩʧʝʨʤʘ, ʱʠʪʢʘ ʠ ʟʘʨʦʜʳʰʘ. ʆʜʥʘʢʦ 

ʦʩʦʙʝʥʥʦʩʪʴ ʜʘʥʥʦʡ ʪʝʩʪʝʨʥʦʡ ʣʠʥʠʠ ʟʘʢʣʶʯʘʣʘʩʴ ʪʘʢʞʝ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʥʝʩʣʘ ʚ ʛʦʤʦʟʠʛʦʪʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʨʝʮʝʩʩʠʚʥʳʡ ʛʝʥ ig (indeterminate gametophyte), ʧʨʠʚʦʜʷʱʠʡ ʢ ʨʘʟʣʠʯʥʳʤ 

ʥʘʨʫʰʝʥʠʷʤ ʚ ʨʘʟʚʠʪʠʠ ʟʝʨʥʦʚʢʠ. ʂ ʪʘʢʠʤ ʥʘʨʫʰʝʥʠʷʤ ʦʪʥʦʩʠʪʩʷ ʛʠʙʝʣʴ ʣʠʙʦ ʷʡʮʝʢʣʝʪʢʠ, 

ʣʠʙʦ ʧʨʠʚʥʝʩʝʥʥʦʛʦ ʩʧʝʨʤʠʷ. ʀʤʝʥʥʦ ʵʪʦ ʧʦʟʚʦʣʷʣʦ ʚʳʷʚʣʷʪʴ ʛʘʧʣʦʠʜʳ. ɻʘʧʣʦʠʜʳ ʚʳʷʚʣʷʣʠ 

ʚ ʪʝʭ ʟʝʨʥʦʚʢʘʭ, ʫ ʢʦʪʦʨʳʭ ʙʳʣ ʦʢʨʘʰʝʥ ʵʥʜʦʩʧʝʨʤ, ʥʦ ʦʪʩʫʪʩʪʚʦʚʘʣʘ ʦʢʨʘʩʢʘ ʟʘʨʦʜʳʰʘ. 

ʆʢʨʘʰʝʥʥʳʡ ʵʥʜʦʩʧʝʨʤ ʫʢʘʟʳʚʘʣ ʥʘ ʪʦ, ʯʪʦ ʦʧʳʣʝʥʠʝ ʧʨʦʠʟʦʰʣʦ ʥʦʨʤʘʣʴʥʦ, ʘ ʦʪʩʫʪʩʪʚʠʝ 

ʦʢʨʘʩʢʠ ʟʘʨʦʜʳʰʘ ʫʢʘʟʳʚʘʣʦ ʥʘ ʪʦ, ʯʪʦ ʟʘʨʦʜʳʰ ʥʝʩʝʪ ʚ ʩʝʙʝ ʛʝʥʦʤ ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʨʦʜʠʪʝʣʷ. 

ʉʢʨʝʱʠʚʘʥʠʝ ǀʊ ʭ ǁ W155 ʧʦʟʚʦʣʷʣʦ ʚʳʷʚʣʷʪʴ ʧʘʪʨʦʢʣʠʥʥʳʝ (ʘʥʜʨʦʛʝʥʥʳʝ) ʛʘʧʣʦʠʜʳ, 

ʨʘʟʚʠʚʰʠʝʩʷ ʠʟ ʩʧʝʨʤʠʷ, ʧʦʣʫʯʝʥʥʦʛʦ ʦʪ ʣʠʥʠʠ W155. 

ʆʪʦʙʨʘʥʥʳʝ ʟʝʨʥʦʚʢʠ ʩ ʥʝʦʢʨʘʰʝʥʥʳʤ ʟʘʨʦʜʳʰʝʤ ʚʳʩʝʚʘʣʠ ʚ ʤʘʣʝʥʴʢʠʝ ʩʪʘʢʘʥʯʠʢʠ, ʘ 

ʟʘʪʝʤ ʥʘ ʩʪʘʜʠʠ ʯʝʪʳʨʝʭ ʣʠʩʪʴʝʚ ʧʝʨʝʩʘʞʠʚʘʣʠ ʚ ʛʨʫʥʪ. ʎʠʪʦʣʦʛʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʧʨʦʚʦʜʠʣʠ 

ʥʘ ʩʪʘʜʠʠ ʧʨʦʨʦʩʪʢʦʚ, ʘʥʘʣʠʟʠʨʫʷ ʪʦʯʢʠ ʨʦʩʪʘ ʢʦʨʝʰʢʦʚ, ʘ ʪʘʢʞʝ ʥʘ ʩʪʘʜʠʠ 3-ʤʝʩʷʯʥʳʭ 

ʨʘʩʪʝʥʠʡ, ʘʥʘʣʠʟʠʨʫʷ ʪʦʯʢʠ ʨʦʩʪʘ ʚʦʟʜʫʰʥʳʭ ʢʦʨʥʝʡ. ɺʟʷʪʳʝ ʦʙʨʘʟʮʳ ʪʢʘʥʝʡ ʬʠʢʩʠʨʦʚʘʣʠ ʚ 

ʩʤʝʩʠ ʩʧʠʨʪ: ʣʝʜʷʥʘʷ ʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ (3:1) [9]. ʆʢʨʘʰʠʚʘʥʠʝ ʮʠʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ 

ʧʨʦʚʦʜʠʣʠ, ʧʦʤʝʱʘʷ ʦʙʨʘʟʝʮ ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʪʢʘʥʠ ʥʘ ʧʨʝʜʤʝʪʥʦʝ ʩʪʝʢʣʦ ʚ ʢʘʧʣʶ ʨʘʩʪʚʦʨʘ 

ʂʘʨʤʠʥʘ [9]. ɺʩʝ ʥʘʢʨʳʚʘʣʠ ʧʦʢʨʦʚʥʳʤ ʩʪʝʢʣʦʤ ʧʦʯʪʠ ʙʝʟ ʥʘʜʘʚʣʠʚʘʥʠʷ, ʯʪʦʙʳ ʥʝ ʥʘʨʫʰʠʪʴ 

ʩʪʨʫʢʪʫʨʫ ʜʝʣʷʱʠʭʩʷ ʢʣʝʪʦʢ, ʠ ʧʨʦʩʤʘʪʨʠʚʘʣʠ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦ ʤʝʪʦʜʫ ʏʝʡʟʘ ʦʢʨʘʩʢʠ ʘʣʝʡʨʦʥʘ ʠ ʟʘʨʦʜʳʰʘ ʚ ʢʘʯʝʩʪʚʝ ʤʘʨʢʝʨʥʳʭ 

ʧʨʠʟʥʘʢʦʚ ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʥʦ. ʅʘ ʈʠʩʫʥʢʝ1 ʧʦʢʘʟʘʥʳ ʟʝʨʥʦʚʢʠ ʢʫʢʫʨʫʟʳ ʠʩʭʦʜʥʳʭ ʬʦʨʤ, ʘ 

ʪʘʢʞʝ ʟʝʨʥʦʚʢʘ ʩ ʧʨʝʜʧʦʣʘʛʘʝʤʳʤ ʛʘʧʣʦʠʜʦʤ. ʏʘʩʪʦʪʘ ʚʳʷʚʣʷʝʤʳʭ ʛʘʧʣʦʠʜʦʚ ʩʦʩʪʘʚʣʷʣʘ 

ʧʦʨʷʜʢʘ 1:300, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʯʘʩʪʦʪʝ, ʚʳʷʚʣʝʥʥʦʡ ʚ ʨʘʙʦʪʝ ʂʘʤʘʡʢʣʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʪʝʩʪʝʨʥʦʡ ʬʦʨʤʳ ʪʘʢʦʛʦ ʞʝ ʛʝʥʦʪʠʧʘ [8]. ɺ ʥʘʰʝʡ ʨʘʙʦʪʝ ʦʙʥʘʨʫʞʝʥʳ ʟʝʨʥʦʚʢʠ ʩ 

ʙʣʠʟʥʝʮʦʚʳʤʠ ʟʘʨʦʜʳʰʘʤʠ (ʈʠʩʫʥʦʢ 1). ʕʪʦ ʪʘʢʞʝ ʩʦʚʧʘʜʘʝʪ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ 

ʨʘʥʝʝ ʚ ʨʘʙʦʪʝ ʂʘʤʘʡʢʣʘ [8]. 

ʎʠʪʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʢʣʝʪʢʘʭ ʨʘʩʪʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʩʢʨʝʱʠʚʘʥʠʷ 

ǀʊ ʭ ǁ W155 ʠ ʦʪʦʙʨʘʥʥʳʭ ʧʦ ʬʝʥʦʪʠʧʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʟʝʨʥʦʚʢʠ, ʩʦʜʝʨʞʠʪʩʷ ʧʦ 10 

ʭʨʦʤʦʩʦʤ (ʈʠʩʫʥʢʠ 2ï3). ʕʪʠ ʛʘʧʣʦʠʜʳ ʷʚʣʷʶʪʩʷ ʧʘʪʨʦʢʣʠʥʥʳʤʠ, ʧʦʩʢʦʣʴʢʫ ʠʭ ʭʨʦʤʦʩʦʤʳ 

ʧʦʣʫʯʝʥʳ ʦʪ ʦʪʮʦʚʩʢʦʛʦ ʨʘʩʪʝʥʠʷ ʣʠʥʠʠ W155. 
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1 2 3 4 5 

 

ʈʠʩʫʥʦʢ 1. ʇʦʣʫʯʝʥʠʝ ʧʘʪʨʦʢʣʠʥʥʳʭ ʛʘʧʣʦʠʜʦʚ ʢʫʢʫʨʫʟʳ. 1ð ʣʠʥʠʷ ʪʝʩʪʝʨʘ ʊ; 2 ð ʛʠʙʨʠʜ ǀʊ 

Ĭ ǁ W155; 3 ð ʣʠʥʠʷ W155; 4 ð ʧʨʝʜʧʦʣʘʛʘʝʤʳʡ ʧʘʪʨʦʢʣʠʥʥʳʡ ʛʘʧʣʦʠʜ; 5 ð ʛʠʙʨʠʜʥʦʝ ʟʝʨʥʦ ʩ 

ʜʚʫʤʷ ʟʘʨʦʜʳʰʘʤʠ. 

 

ɺ ʢʦʨʝʰʢʘʭ ʧʨʦʨʦʩʪʢʦʚ ʫ ʛʘʧʣʦʠʜʦʚ ʚʩʪʨʝʯʘʝʪʩʷ ʤʠʢʩʦʧʣʦʠʜʠʷ ð ʥʘʣʠʯʠʝ ʚ ʪʢʘʥʠ 

ʥʘʨʷʜʫ ʩ ʛʘʧʣʦʠʜʥʳʤʠ ʢʣʝʪʢʘʤʠ ʧʨʠʤʝʩʠ ʜʠʧʣʦʠʜʥʳʭ. ʌʦʪʦʛʨʘʬʠʷ ʵʪʠʭ ʢʣʝʪʦʢ ʥʘ ʩʪʘʜʠʠ 

ʤʝʪʘʬʘʟʥʳʭ ʧʣʘʩʪʠʥʦʢ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʈʠʩʫʥʢʝ 2.  

 

  
 

ʈʠʩʫʥʦʢ 2. ʄʠʢʩʦʧʣʦʠʜʠʷ ʚ ʢʦʨʝʰʢʝ ʛʘʧʣʦʠʜʥʦʛʦ ʨʘʩʪʝʥʠʷ ʢʫʢʫʨʫʟʳ ð ʥʘʣʠʯʠʝ ʜʠʧʣʦʠʜʥʦʡ ʠ 

ʛʘʧʣʦʠʜʥʦʡ ʢʣʝʪʦʢ. 

 

ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʭʨʦʤʦʩʦʤ ʚ ʤʠʪʦʪʠʯʝʩʢʠʭ ʢʣʝʪʢʘʭ. ʄʦʞʥʦ 

ʚʠʜʝʪʴ, ʯʪʦ ʢʦʥʜʝʥʩʠʨʫʶʱʠʝʩʷ ʭʨʦʤʦʩʦʤʳ, ʚʳʷʚʣʷʝʤʳʝ ʚ ʢʦʨʝʰʢʘʭ ʧʨʦʨʦʩʪʢʦʚ, 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦ ʧʝʨʠʬʝʨʠʠ ʷʜʨʘ (ʈʠʩʫʥʦʢ 3). ʕʪʦ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ 

ʠʟʚʝʩʪʥʳʤʠ ʜʘʥʥʳʤʠ ʦ ʨʘʩʧʦʣʦʞʝʥʠʠ ʭʨʦʤʘʪʠʥʘ ʥʘ ʧʝʨʠʬʝʨʠʠ ʷʜʨʘ [10ï12]. ɻʘʧʣʦʠʜʥʳʝ 

ʢʣʝʪʢʠ, ʠʟʦʙʨʘʞʝʥʥʳʝ ʥʘ ʵʪʦʤ ʨʠʩʫʥʢʝ, ʥʘʭʦʜʷʪʩʷ ʚ ʩʪʘʜʠʠ ʧʨʦʬʘʟʳ ʠ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ 

ʩʪʝʧʝʥʠ ʢʦʥʜʝʥʩʘʮʠʠ ʭʨʦʤʘʪʠʥʘ. 
 

 

 

 

 

 
ʘ  ʙ  ʚ 

 

ʈʠʩʫʥʦʢ 3. ʂʦʥʜʝʥʩʠʨʫʶʱʠʝʩʷ ʭʨʦʤʦʩʦʤʳ ʚ ʧʨʦʬʘʟʝ ʤʠʪʦʟʘ ʚ ʢʦʨʝʰʢʘʭ ʛʘʧʣʦʠʜʥʳʭ 

ʧʨʦʨʦʩʪʢʦʚ ʢʫʢʫʨʫʟʳ: ʥʘʯʘʣʴʥʘʷ (ʘ), ʩʨʝʜʥʷʷ (ʙ) ʠ ʧʦʟʜʥʷʷ (ʚ) ʩʪʘʜʠʠ ʢʦʥʜʝʥʩʘʮʠʠ. 
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ʀʥʪʝʨʝʩʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʭʨʦʤʦʩʦʤ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʧʨʠ ʘʥʘʣʠʟʝ ʤʠʪʦʪʠʯʝʩʢʦʛʦ 

ʜʝʣʝʥʠʷ ʚ ʜʝʣʷʱʠʭʩʷ ʢʣʝʪʢʘʭ ʚʦʟʜʫʰʥʳʭ ʢʦʨʥʝʡ ʛʘʧʣʦʠʜʥʦʛʦ ʨʘʩʪʝʥʠʷ ʢʫʢʫʨʫʟʳ. ʇʨʝʧʘʨʘʪ 

ʙʳʣ ʧʦʣʫʯʝʥ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʥʘʜʘʚʣʠʚʘʥʠʷ ʥʘ ʧʦʢʨʦʚʥʦʝ ʩʪʝʢʣʦ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʦʭʨʘʥʠʪʴ ʥʘʪʠʚʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʭʨʦʤʦʩʦʤ ʚ ʜʝʣʷʱʝʡʩʷ ʢʣʝʪʢʝ 

(ʈʠʩʫʥʦʢ 4). ʍʨʦʤʦʩʦʤʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʪʝʩʥʦ ʙʦʢ ʦ ʙʦʢ ʧʘʨʘʣʣʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʫ, ʢʦʣʠʥʝʘʨʥʦ, 

ʦʙʨʘʟʫʷ ʢʘʢ ʙʳ ʣʝʥʪʫ, ʥʘ ʩʨʝʜʥʝʡ ʣʠʥʠʠ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʮʝʥʪʨʦʤʝʨʳ (ʈʠʩʫʥʦʢ 4). 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʯʝʥʴ ʱʘʜʷʱʠʝ ʫʩʣʦʚʠʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʨʝʧʘʨʘʪʘ, ʣʝʥʪʘ ʠʟ ʭʨʦʤʦʩʦʤ ʨʘʩʧʘʣʘʩʴ 

ʥʘ ʦʪʜʝʣʴʥʳʝ ʬʨʘʛʤʝʥʪʳ, ʦʜʥʘʢʦ ʚ ʢʘʞʜʦʤ ʬʨʘʛʤʝʥʪʝ ʥʘʙʣʶʜʘʝʪʩʷ ʦʜʥʘ ʠ ʪʘ ʞʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʮʝʥʪʨʦʤʝʨʳ 

ʭʨʦʤʦʩʦʤ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʦ ʵʢʚʘʪʦʨʫ ʷʜʨʘ (ʚʦʟʤʦʞʥʦ ʚʝʨʝʪʝʥʘ ʜʝʣʝʥʠʷ), ʘ ʩʘʤʠ ʭʨʦʤʦʩʦʤʳ 

ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʧʦ ʤʝʨʠʜʠʘʥʘʤ ʷʜʨʘ. ɸʥʘʣʠʟʠʨʫʷ ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʬʦʪʦʛʨʘʬʠʶ ʧʨʝʧʘʨʘʪʘ 

ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʪʘʢʞʝ ʩʣʝʜʫʶʱʝʝ.  
 

 
 

ʈʠʩʫʥʦʢ 4. ʈʘʩʧʦʣʦʞʝʥʠʝ ʭʨʦʤʦʩʦʤ ʚ ʧʦʟʜʥʝʡ ʧʨʦʬʘʟʝ ð ʨʘʥʥʝʡ ʧʨʦʤʝʪʘʬʘʟʝ ʤʠʪʦʟʘ ʚ ʪʦʯʢʝ 

ʨʦʩʪʘ ʚʦʟʜʫʰʥʦʛʦ ʢʦʨʥʷ ʛʘʧʣʦʠʜʥʦʛʦ ʨʘʩʪʝʥʠʷ ʢʫʢʫʨʫʟʳ. 

 

1. ɼʘʥʥʘʷ ʩʪʘʜʠʷ ʤʦʞʝʪ ʙʳʪʴ ʦʙʦʟʥʘʯʝʥʘ ʢʘʢ ʧʦʟʜʥʷʷ ʧʨʦʬʘʟʘ ð ʨʘʥʥʷʷ ʧʨʦʤʝʪʘʬʘʟʘ. 

2. ʅʘ ʵʪʦʡ ʩʪʘʜʠʠ ʚ ʢʘʞʜʦʡ ʭʨʦʤʦʩʦʤʝ ʛʘʧʣʦʠʜʘ ʭʨʦʤʘʪʠʜʳ ʥʝ ʪʦʣʴʢʦ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ, 

ʥʦ ʠ ʦʪʜʝʣʠʣʠʩʴ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʧʨʝʚʨʘʪʠʚʰʠʩʴ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʭʨʦʤʦʩʦʤʳ, ʣʝʞʘʱʠʝ ʙʦʢ ʦ 

ʙʦʢ ʠ ʥʝ ʥʘʯʘʚʰʠʝ ʩʚʦʝ ʜʚʠʞʝʥʠʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʤʠʢʨʦʪʨʫʙʦʯʝʢ ʚʝʨʝʪʝʥʘ ʜʝʣʝʥʠʷ. 

3. ʈʘʩʧʦʣʦʞʝʥʠʝ ʭʨʦʤʦʩʦʤ ʥʘ ʜʘʥʥʦʡ ʩʪʘʜʠʠ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʠʭ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦ ʵʢʚʘʪʦʨʫ ʷʜʨʘ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʨʘʩʧʦʣʦʞʝʥʠʝ ʭʨʦʤʦʩʦʤ ʚ ʨʘʟʣʠʯʥʳʝ ʧʝʨʠʦʜʳ ʢʣʝʪʦʯʥʦʛʦ ʮʠʢʣʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʣʦʞʝʥʠʝʤ ʮʝʥʪʨʦʤʝʨ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʩʚʷʟʷʤʠ ʭʨʦʤʘʪʠʥʘ ʩ ʷʜʝʨʥʦʡ 

ʤʝʤʙʨʘʥʦʡ [1ï2]. ɺʳʷʚʣʝʥʥʦʝ ʚ ʢʦʨʝʰʢʘʭ ʛʘʧʣʦʠʜʦʚ ʨʘʩʧʦʣʦʞʝʥʠʝ ʭʨʦʤʦʩʦʤ ʧʦ ʧʝʨʠʬʝʨʠʠ 

ʷʜʨʘ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʠʟʚʝʩʪʥʳʤʠ ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ ʦ ʪʦʤ, ʯʪʦ ʚ 

ʠʥʪʝʨʬʘʟʝ ʮʝʥʪʨʦʤʝʨʳ ʭʨʦʤʦʩʦʤ ʥʝ ʪʦʣʴʢʦ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚʙʣʠʟʠ ʷʜʝʨʥʦʡ ʤʝʤʙʨʘʥʳ [6], ʥʦ 

ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʳ ʩ ʥʝʡ [2]. ʕʪʦʪ ʢʦʥʪʘʢʪ ʦʯʝʥʴ ʚʘʞʝʥ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʝʥʦʤʘ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʦʢʘʟʘʥʦ, ʯʪʦ ʤʫʪʘʮʠʠ, ʥʘʨʫʰʘʶʱʠʝ ʩʚʷʟʴ 

ʮʝʥʪʨʦʤʝʨ ʩ ʷʜʝʨʥʦʡ ʤʝʤʙʨʘʥʦʡ, ʚʳʟʳʚʘʶʪ ʧʦʪʝʨʶ ʭʨʦʤʦʩʦʤ, ʥʘʨʫʰʝʥʠʷ ʠ ʟʘʜʝʨʞʢʫ 
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ʤʠʪʦʟʘ, ʥʘʨʫʰʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʤʠʢʨʦʪʨʫʙʦʯʢʘʤʠ ʠ ʢʠʥʝʪʦʭʦʨʘʤʠ [2]. 

ʉʫʱʝʩʪʚʫʶʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʩʚʷʟʠ ʤʝʞʜʫ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ 

ʫʯʘʩʪʢʘʤʠ ʭʨʦʤʦʩʦʤ ʠ ʷʜʝʨʥʦʡ ʤʝʤʙʨʘʥʦʡ [10ï12]. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʚʳʷʚʣʝʥʥʦʝ ʚ 

ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʯʝʪʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʭʨʦʤʦʩʦʤ ʚ ʤʠʪʦʪʠʯʝʩʢʠ ʜʝʣʷʱʠʭʩʷ ʢʣʝʪʢʘʭ 

ʛʘʧʣʦʠʜʥʦʛʦ ʨʘʩʪʝʥʠʷ ʢʫʢʫʨʫʟʳ ð ʥʝʩʣʫʯʘʡʥʦ. 

ʋʯʠʪʳʚʘʷ ʵʪʠ ʬʘʢʪʳ ʨʘʩʩʤʦʪʨʠʤ ʠʟʦʙʨʘʞʝʥʥʫʶ ʥʘ ʈʠʩʫʥʢʝ 4 ʬʘʟʫ ʤʠʪʦʟʘ ʙʦʣʝʝ 

ʜʝʪʘʣʴʥʦ. ʆʪʥʝʩʝʥʠʝ ʤʦʤʝʥʪʘ ʜʘʥʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʭʨʦʤʦʩʦʤ ʢ ʧʦʟʜʥʝʡ ʧʨʦʬʘʟʝ ð ʨʘʥʥʝʡ 

ʧʨʦʤʝʪʘʬʘʟʝ ʚʳʙʨʘʥʦ ʤʝʪʦʜʦʤ ʠʩʢʣʶʯʝʥʠʷ. ʅʘ ʜʘʥʥʦʤ ʧʨʝʧʘʨʘʪʝ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʪʦ 

ʩʦʩʪʦʷʥʠʝ, ʢʦʛʜʘ ʧʦʣʥʦʩʪʴʶ ʟʘʚʝʨʰʝʥʘ ʢʦʥʜʝʥʩʘʮʠʷ ʭʨʦʤʦʩʦʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʥʦ 

ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʜʘʥʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʭʨʦʤʦʩʦʤ ʤʦʞʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʢʦʥʮʫ 

ʧʨʦʬʘʟʳ [1]. ʆʪʩʫʪʩʪʚʠʝ ʷʜʝʨʥʦʡ ʤʝʤʙʨʘʥʳ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʵʪʦ ʧʨʦʤʝʪʘʬʘʟʘ. ʉ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʟʜʝʩʴ ʥʝʪ ʧʦʢʘ ʝʱʝ ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʧʨʦʤʝʪʘʬʘʟʳ ʙʝʩʧʦʨʷʜʦʯʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʭʨʦʤʦʩʦʤ, ʢʦʪʦʨʦʝ ʚʦʟʥʠʢʘʝʪ ʚʩʣʝʜʩʪʚʠʝ ʥʝʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʢʠʥʝʪʦʭʦʨʥʳʭ 

ʤʠʢʨʦʪʨʫʙʦʯʝʢ ʢ ʢʠʥʝʪʦʭʦʨʘʤ ʩʝʩʪʨʠʥʩʢʠʭ ʭʨʦʤʘʪʠʜ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʦʜʥʦʚʨʝʤʝʥʥʦʛʦ 

ʜʚʠʞʝʥʠʷ ʭʨʦʤʦʩʦʤ [1]. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʦʣʫʯʝʥʘ ʬʦʪʦʛʨʘʬʠʷ ʦʯʝʥʴ 

ʢʨʘʪʢʦʛʦ ʤʦʤʝʥʪʘ, ʢʦʛʜʘ ʟʘʚʝʨʰʠʚʰʠʝ ʢʦʥʜʝʥʩʘʮʠʶ ʭʨʦʤʦʩʦʤʳ ʝʱʝ ʥʝ ʥʘʯʘʣʠ ʩʚʦʝʛʦ 

ʜʚʠʞʝʥʠʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʢʠʥʝʪʦʭʦʨʥʳʭ ʪʨʫʙʦʯʝʢ. 

ɺ ʩʪʘʜʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʈʠʩʫʥʢʝ 4, ʩʝʩʪʨʠʥʩʢʠʝ ʭʨʦʤʘʪʠʜʳ ʫʞʝ ʧʦʣʥʦʩʪʴʶ 

ʠʟʦʣʠʨʦʚʘʥʳ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʪ.ʝ. ʦʥʠ ʧʨʝʚʨʘʪʠʣʠʩʴ ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʭʨʦʤʦʩʦʤʳ. ʆʥʠ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʚʠʜʝ ʨʘʩʧʘʚʰʝʡʩʷ ʣʝʥʪʳ, ʚ ʢʦʪʦʨʦʡ ʮʝʥʪʨʦʤʝʨʳ ʭʨʦʤʦʩʦʤ (ʭʨʦʤʘʪʠʜ) 

ʥʘʭʦʜʷʪʩʷ ʥʘ ʦʜʥʦʡ ʣʠʥʠʠ, ʧʦʣʦʞʝʥʠʝ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʩ ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʥʘ ʵʢʚʘʪʦʨʝ ʷʜʨʘ. ʇʨʠʥʠʤʘʷ ʵʪʦ 

ʜʦʧʫʱʝʥʠʝ, ʨʘʩʧʦʣʦʞʝʥʠʝ ʨʘʟʜʝʣʠʚʰʠʭʩʷ ʩʝʩʪʨʠʥʩʢʠʭ ʭʨʦʤʘʪʠʜ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʦʝ ʢʘʢ 

ʢʦʣʠʥʝʘʨʥʦʝ, ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʧʦ ʤʝʨʠʜʠʘʥʘʤ ʷʜʨʘ (ʈʠʩʫʥʦʢ 4). 

ʕʪʦ ʨʘʩʧʦʣʦʞʝʥʠʝ ʥʝʦʙʳʯʥʦ, ʧʦʩʢʦʣʴʢʫ ʚ ʠʟʚʝʩʪʥʳʭ ʥʘʤ ʧʫʙʣʠʢʘʮʠʷʭ ʦʪʤʝʯʘʝʪʩʷ ʣʠʰʴ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʮʝʥʪʨʦʤʝʨ ʠʣʠ ʧʨʦʩʪʦ ʭʨʦʤʦʩʦʤ ʧʦ ɻʢʚʘʪʦʨʫ ʚʝʨʝʪʝʥʘ ʜʝʣʝʥʠʷ. ɺ ʥʘʠʙʦʣʝʝ 

ʚʧʝʯʘʪʣʷʶʱʝʡ ʩʪʘʪʴʝ, ʧʦʩʚʷʱʝʥʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ ʧʦʣʦʞʝʥʠʶ ʭʨʦʤʦʩʦʤ ʚ ʧʨʦʤʝʪʘʬʘʟʝ 

ʤʠʪʦʪʠʯʝʩʢʠ ʜʝʣʷʱʝʡʩʷ ʢʣʝʪʢʠ ʯʝʣʦʚʝʢʘ, ʧʦʢʘʟʘʥʦ ʨʘʩʧʦʣʦʞʝʥʠʝ ʮʝʥʪʨʦʤʝʨ ʧʦ ʵʢʚʘʪʦʨʫ 

ʚʝʨʝʪʝʥʘ ʜʝʣʝʥʠʷ, ʥʦ ʧʨʠ ʘʙʩʦʣʶʪʥʦ ʩʚʦʙʦʜʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʧʣʝʯ ʭʨʦʤʦʩʦʤ [13]. ɺ 

ʤʠʪʦʪʠʯʝʩʢʠ ʜʝʣʷʱʝʡʩʷ ʢʣʝʪʢʝ ʛʘʧʣʦʠʜʥʦʛʦ ʨʘʩʪʝʥʠʷ ʢʫʢʫʨʫʟʳ ʚʳʷʚʣʝʥʦ ʝʱʝ ʙʦʣʝʝ 

ʫʧʦʨʷʜʦʯʝʥʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʭʨʦʤʦʩʦʤ (ʈʠʩʫʥʦʢ 4). ʕʪʦʪ ʬʝʥʦʤʝʥ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ 

ʠʟʫʯʝʥʠʷ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʳʷʚʣʝʥʥʳʡ ʤʦʤʝʥʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʦʚʤʝʱʝʥʠʝʤ ʯʝʨʪ, 

ʧʨʠʩʫʱʠʭ ʩʘʤʳʤ ʨʘʟʥʳʤ ʬʘʟʘʤ ʤʠʪʦʟʘ. ʅʘʧʨʠʤʝʨ, ʧʦ ʨʷʜʫ ʧʨʠʟʥʘʢʦʚ ʤʳ ʦʧʨʝʜʝʣʠʣʠ, ʯʪʦ 

ʚʳʷʚʣʝʥʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʭʨʦʤʦʩʦʤ ʧʨʠʩʫʱʝ ʧʦʟʜʥʝʡ ʧʨʦʬʘʟʝ ð ʨʘʥʥʝʡ ʧʨʦʤʝʪʘʬʘʟʝ 

ʤʠʪʦʟʘ, ʭʦʪʷ ʯʝʪʢʦʝ ʦʙʦʩʦʙʣʝʥʠʝ ʩʝʩʪʨʠʥʩʢʠʭ ʭʨʦʤʘʪʠʜ ʠ ʜʘʞʝ ʠʭ ʮʝʥʪʨʦʤʝʨ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ 

ʙʦʣʝʝ ʧʦʟʜʥʝʡ ʩʪʘʜʠʠ ð ʤʝʪʘʬʘʟʳ. 

ɺʳʷʚʣʝʥʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʭʨʦʤʦʩʦʤ ʥʝ ʦʙʥʘʨʫʞʝʥʦ ʚ ʢʦʨʝʰʢʘʭ ʧʨʦʨʦʩʪʢʦʚ ʢʫʢʫʨʫʟʳ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ ʝʛʦ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʴ ʩʧʝʮʠʬʠʢʦʡ ʩʦʩʪʦʷʥʠʷ ʛʝʥʦʤʘ ʢʣʝʪʦʢ 

ʚʦʟʜʫʰʥʦʛʦ ʢʦʨʥʷ. ʆʮʝʥʠʪʴ ʚʦʟʤʦʞʥʫʶ ʩʚʷʟʴ ʪʘʢʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʭʨʦʤʦʩʦʤ ʩ ʛʘʧʣʦʠʜʠʝʡ 

ʤʦʞʥʦ ʙʫʜʝʪ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʤʠʪʦʟʘ ʚ ʚʦʟʜʫʰʥʳʭ ʢʦʨʥʷʭ ʜʠʧʣʦʠʜʥʳʭ ʠ ʛʘʧʣʦʠʜʥʳʭ ʨʘʩʪʝʥʠʡ 

ʢʫʢʫʨʫʟʳ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʚʳʷʚʣʝʥʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʭʨʦʤʦʩʦʤ ʷʚʣʷʝʪʩʷ 

ʨʝʟʫʣʴʪʘʪʦʤ ʩʦʯʝʪʘʥʠʷ ʩʨʘʟʫ ʜʚʫʭ ʬʘʢʪʦʨʦʚ: ʠ ʛʘʧʣʦʠʜʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʛʝʥʦʤʘ, ʠ ʪʢʘʥʝʚʳʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʦʨʛʘʥʠʟʘʮʠʠ ʛʝʥʦʤʘ ʚ ʢʣʝʪʢʘʭ ʚʦʟʜʫʰʥʳʭ ʢʦʨʥʝʡ. ɽʱʝ ʦʜʥʠʤ ʚʦʟʤʦʞʥʳʤ 

ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʠʚʰʠʤ ʜʘʥʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʭʨʦʤʦʩʦʤ, ʤʦʞʝʪ ʙʳʪʴ ʚʣʠʷʥʠʝ ʤʘʪʝʨʠʥʩʢʦʡ 

ʮʠʪʦʧʣʘʟʤʳ ʪʝʩʪʝʨʥʦʡ ʣʠʥʠʠ ʢʫʢʫʨʫʟʳ, ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʛʘʧʣʦʠʜʦʚ ʠ ʥʝʩʫʱʝʡ 
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ʛʝʥ ig, ʚʳʟʳʚʘʶʱʠʡ ʨʘʟʣʠʯʥʳʝ ʥʘʨʫʰʝʥʠʷ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʛʝʥʦʤʘ. ʈʘʩʩʤʦʪʨʝʥʠʝ 

ʚʦʟʤʦʞʥʦʛʦ ʚʣʠʷʥʠʷ ʛʝʥʘ ig ʥʘ ʚʳʷʚʣʝʥʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʭʨʦʤʦʩʦʤ ʩʪʘʚʠʪ ʚʦʧʨʦʩ ʦ ʪʦʤ, 

ʷʚʣʷʝʪʩʷ ʣʠ ʪʘʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʥʦʨʤʦʡ ʠʣʠ ʷʚʣʷʝʪʩʷ ʦʪʨʘʞʝʥʠʝʤ ʢʘʢʠʭ-ʣʠʙʦ ʥʘʨʫʰʝʥʠʡ ʚ 

ʭʦʜʝ ʤʠʪʦʟʘ? ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʘʥʘʣʠʟ ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʧʦʟʚʦʣʠʪ ʚʳʷʩʥʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʦʣʴ ʩʣʦʞʥʦʛʦ ʷʚʣʝʥʠʷ, ʢʘʢʠʤ ʷʚʣʷʝʪʩʷ ʤʠʪʦʪʠʯʝʩʢʦʝ ʜʝʣʝʥʠʝ ʢʣʝʪʢʠ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʅʝʦʙʳʯʥʦʩʪʴ ʚʳʷʚʣʝʥʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʭʨʦʤʦʩʦʤ ʚ ʧʦʟʜʥʝʡ ʧʨʦʬʘʟʝ ïʨʘʥʥʝʡ 

ʧʨʦʤʝʪʘʬʘʟʝ ʤʠʪʦʟʘ ʭʦʨʦʰʦ ʜʦʧʦʣʥʷʝʪ ʠʟʚʝʩʪʥʳʝ ʜʘʥʥʳʝ ʦ ʙʝʩʯʠʩʣʝʥʥʳʭ ʚʘʨʠʘʮʠʷʭ ʚʩʝʭ 

ʩʪʘʜʠʡ ʜʝʣʝʥʠʷ ʢʣʝʪʦʢ ʚ ʨʘʟʣʠʯʥʳʭ ʪʢʘʥʷʭ ʫ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ [1]. ɺʩʝ ʵʪʦ ʝʱʝ ʨʘʟ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʢʣʝʪʦʯʥʦʝ ʜʝʣʝʥʠʝ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʝ ʢʘʢ ʧʨʦʩʪʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʤʝʞʜʫ ʜʦʯʝʨʥʠʤʠ ʢʣʝʪʢʘʤʠ, ʘ ʢʘʢ ʩʧʝʮʠʬʠʯʥʳʡ ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ 

ʵʪʘʧ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʛʝʥʦʤʘ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʤʝʞʜʫ ʜʦʯʝʨʥʠʤʠ ʢʣʝʪʢʘʤʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʤʠʪʦʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ, ʧʨʠʟʚʘʥʥʳʭ ʦʙʝʩʧʝʯʠʪʴ 

ʩʦʭʨʘʥʝʥʠʝ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʥʘʙʦʨʘ ʘʢʪʠʚʥʳʭ ʠ ʥʝʘʢʪʠʚʥʳʭ ʛʝʥʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʪʦʛʦ ʠʣʠ 

ʠʥʦʛʦ ʪʠʧʘ ʜʝʣʷʱʠʭʩʷ ʢʣʝʪʦʢ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʙʦʩʥʦʚʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʫʯʝʥʠʷ ʨʘʟʚʠʪʠʷ ʦʜʥʦʣʝʪʥʠʭ 

ʯʝʨʝʥʢʦʚʳʭ ʩʘʞʝʥʮʝʚ ʠʚʳ ʪʨʝʭʪʳʯʠʥʢʦʚʦʡ (Salix triandra). ʎʝʣʴ: ʚʳʷʚʣʝʥʠʝ ʠ ʘʥʘʣʠʟ 

ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʧʦʙʝʛʦʚ ʚ ʢʣʦʥʘʭ S. triandra ʥʘ ʬʦʥʝ ʠʟʙʳʪʦʯʥʦʛʦ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʚ ʚʠʜʝ ʪʨʝʭ ʣʠʚʥʝʡ ʚ 2020 ʛ. ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ. ʄʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ: ʩʝʣʝʢʮʠʦʥʥʳʝ, ʩʪʨʫʢʪʫʨʥʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ, ʭʨʦʥʦʙʠʦʣʦʛʠʯʝʩʢʠʝ. ʆʙʲʝʢʪ: 

ʤʦʜʝʣʴʥʘʷ ʠʥʙʨʝʜʥʦ-ʢʣʦʥʦʚʘʷ ʧʦʧʫʣʷʮʠʷ S. triandra ʧʝʨʚʦʛʦ ʛʦʜʘ ʞʠʟʥʠ. ʏʠʩʣʦ ʢʣʦʥʦʚ 7, 

ʧʦʚʪʦʨʥʦʩʪʴ ʰʝʩʪʠʢʨʘʪʥʘʷ. ʄʘʪʝʨʠʘʣ: ʨʘʩʪʫʱʠʝ ʦʜʥʦʣʝʪʥʠʝ ʧʦʙʝʛʠ ʥʘ ʦʜʥʦʣʝʪʥʠʭ 

ʯʝʨʝʥʢʦʚʳʭ ʩʘʞʝʥʮʘʭ; ʢʘʞʜʳʡ ʩʘʞʝʥʝʮ ʬʦʨʤʠʨʦʚʘʣʩʷ ʚ ʦʜʠʥ ʧʦʙʝʛ. ʈʝʟʫʣʴʪʘʪʳ. ɺ ʫʩʣʦʚʠʷʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʫʢʦʨʝʥʷʝʤʦʩʪʴ ʯʝʨʝʥʢʦʚ ʩʦʩʪʘʚʠʣʘ 100%. ʅʘ ʤʘʪʝʨʠʥʩʢʠʭ ʯʝʨʝʥʢʘʭ 

ʚʳʢʦʧʘʥʥʳʭ ʩʘʞʝʥʮʝʚ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʜʠʤʦʨʬʥʳʝ ʢʦʨʥʝʚʳʝ ʩʠʩʪʝʤʳ. ɻʦʜʠʯʥʳʡ ʧʨʠʨʦʩʪ 

ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʳʭ ʧʦʙʝʛʦʚ ʩʦʩʪʘʚʠʣ 175é215 ʩʤ. ʉʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʧʦʙʝʛʦʚ ʜʦʩʪʠʛ ʧʠʢʦʚʳʭ 

ʟʥʘʯʝʥʠʡ ʢ 10 ʠʶʥʷ: ʩʨʝʜʥʠʡ ʧʨʠʨʦʩʪ ʩʦʩʪʘʚʠʣ 3,6 ʩʤ/ʩʫʪ, ʤʘʢʩʠʤʘʣʴʥʳʡ ð 4,4 é 4,9 ʩʤ/ʩʫʪ. 

ʇʦʩʣʝ 10 ʠʶʥʷ ʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʥʝʨʘʚʥʦʤʝʨʥʦ ʩʥʠʞʘʣʩʷ ʜʦ ʟʘʚʝʨʰʝʥʠʷ ʚʝʛʝʪʘʮʠʠ. ʏʘʩʪʴ 

ʧʦʙʝʛʦʚ ʟʘʚʝʨʰʠʣʘ ʨʦʩʪ ʜʦ ʥʘʯʘʣʘ ʘʚʛʫʩʪʘ, ʯʘʩʪʴ ʧʨʦʜʦʣʞʠʣʘ ʨʦʩʪ ʜʦ ʩʝʨʝʜʠʥʳ ʘʚʛʫʩʪʘ. 

ʋʩʪʘʥʦʚʣʝʥʘ ʮʠʢʣʠʯʥʦʩʪʴ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʚ ʚʠʜʝ ʪʨʝʭ ʧʠʢʦʚ, 

ʨʘʟʜʝʣʝʥʥʳʭ ʜʚʫʤʷ ʧʨʦʚʘʣʘʤʠ. ʊʨʝʪʠʡ ʧʠʢ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʩʣʝ ʪʨʝʪʴʝʛʦ ʣʠʚʥʷ. ʆʙʩʫʞʜʝʥʠʝ ʠ 

ʚʳʚʦʜʳ. ʎʠʢʣʠʯʥʦʩʪʴ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʧʦʙʝʛʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ. ɺʝʨʦʷʪʥʦ, ʥʘ ʚʩʝ ʧʦʙʝʛʠ ʜʝʡʩʪʚʫʝʪ 

ʥʝʢʦʪʦʨʳʡ ʤʦʱʥʳʡ ʠʤʧʫʣʴʩʥʳʡ ʩʠʥʭʨʦʥʠʟʘʪʦʨ ʥʝʠʟʚʝʩʪʥʦʡ ʧʨʠʨʦʜʳ. ʅʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ 

ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʣʠʚʥʠ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʤʦʜʠʬʠʮʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʤʝʭʘʥʠʟʤʳ, 

ʨʝʛʫʣʠʨʫʶʱʠʝ ʨʦʩʪʦʚʳʝ ʧʨʦʮʝʩʩʳ. ɺʨʝʤʝʥʥʘʷ ʜʠʩʢʨʝʪʥʦʩʪʴ ʤʦʨʬʦʛʝʥʝʟʘ ʧʦʙʝʛʦʚ 

ʦʙʫʩʣʦʚʣʝʥʘ ʧʦʣʥʦʡ ʠʣʠ ʯʘʩʪʠʯʥʦʡ ʨʝʘʣʠʟʘʮʠʝʡ ʩʝʟʦʥʥʦʛʦ ʮʠʢʣʘ ʨʘʟʚʠʪʠʷ ʧʦʙʝʛʦʚ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʦʩʪʘ ʦʙʫʩʣʦʚʣʝʥʘ ʤʝʞʢʣʦʥʦʚʳʤʠ ʠ ʚʥʫʪʨʠʢʣʦʥʦʚʳʤʠ ʨʘʟʣʠʯʠʷʤʠ. 

ɺʝʨʦʷʪʥʦ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʤʦʨʬʦʛʝʥʝʟʘ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʢʘʢ ʛʝʥʝʪʠʯʝʩʢʠʤʠ, ʪʘʢ ʠ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ. 

 

Abstract. The article substantiates the need to study the development of one-year saplings 

from cuttings of almond willow (Salix triandra). Purpose of research: identification and analysis of 

seasonal dynamics of daily growth of shoots in S. triandra clones against the background of 

excessive atmospheric moisture in the form of three showers in 2020. Material and methods. 

Research methods: selection, structural-morphological, chronobiological. Object of research: model 
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inbred-clone one-year population of S. triandra. The number of clones is 7; the recurrence is 6-fold. 

Material: growing annual shoots on one-year saplings; each sapling was formed into a single shoot. 

Results. Under experimental conditions, the rooting capacity of cuttings was 100%. Dimorphic root 

systems were formed on the mother cuttings of the excavated seedlings. The annual growth of the 

strongest shoots was 175 ... 215 cm. The daily growth in shoots reached peak values by June 10: the 

average daily growth was 3.6 cm/day, the maximum ð 4.4 ... 4.9 cm/day. After June 10, the daily 

growth rate decreased unevenly until the end of the growing season. Some shoots completed growth 

before the beginning of August, and some continued growth until the middle of August. The 

cyclical nature of the seasonal dynamics of daily growth in the form of three peaks separated by two 

dips is established. The third peak is formed after the third rainstorm. Discussion and conclusions. 

Cyclical seasonal dynamics of daily growth of shoots is characterized by a high degree of 

synchronization of growth processes. Probably, all the shoots are affected by some powerful pulse 

synchronizer of unknown nature. It is possible that periodic showers may have a modifying effect 

on the mechanisms that regulate growth processes. The temporal discreteness of shoot 

morphogenesis is due to the full or partial realization of the seasonal cycle of shoot development. 

The duration of growth is due to interclonal and intraclonal differences. Probably, the duration of 

morphogenesis is controlled by both genetic and epigenetic factors. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʚʘ ʪʨʝʭʪʳʯʠʥʢʦʚʘʷ, Salix triandra, ʯʝʨʝʥʢʦʚʳʝ ʩʘʞʝʥʮʳ, ʨʠʟʦʛʝʥʝʟ, 

ʦʜʥʦʣʝʪʥʠʝ ʧʦʙʝʛʠ, ʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ, ʩʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ, ʧʦʣʠʚʘʨʠʘʥʪʥʦʩʪʴ ʦʥʪʦʛʝʥʝʟʘ, 

ʜʠʩʢʨʝʪʥʦʩʪʴ ʦʥʪʦʛʝʥʝʟʘ. 

 

Keyword: almond willow, Salix triandra, saplings from cuttings, rhizogenesis, annual shoots, 

daily growth, seasonal dynamics, polyvariance of ontogenesis, discreteness of ontogenesis. 

 

ʀʚʘ ʪʨʝʭʪʳʯʠʥʢʦʚʘʷ (Salix triandra L., 1753) ð h ʠʨʦʢʦ ʠʟʚʝʩʪʥʳʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʨʦʜʘ 

Salix L., 1753 (Salicaceae Mirb., 1815, Malpighiales Juss. ex Bercht. & J. Presl, 1820) [1ï2]. 

ʊʨʘʜʠʮʠʦʥʥʦ ʦʪʥʦʩʠʪʩʷ ʢ ʩʝʢʮʠʠ Amygdalinae Koch, 1837 (Triandrae Dumort., 1825) ʧʦʜʨʦʜʘ 

Salix Nas., 1936 (Amerina Dumort., 1862) (s. l.) [1]. ʆʜʥʘʢʦ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʘʢʩʦʥ Triandrae ʟʘʩʣʫʞʠʚʘʝʪ ʩʪʘʪʫʩʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʧʦʜʨʦʜʘ 

[3ï4]. ʉ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, S. triandra  ð ʜʠʧʣʦʠʜ (2n = 2x = 38) [5]. ʅʝ 

ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʚ ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʵʪʦʛʦ ʚʠʜʘ ʩʫʱʝʩʪʚʫʝʪ ʘʥʝʫʧʣʦʠʜʠʷ [6]. ɺʩʣʝʜʩʪʚʠʝ 

ʥʝʙʦʣʴʰʦʛʦ ʛʝʥʦʤʘ S. triandra ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʤʦʜʝʣʴʥʳʡ ʦʙʲʝʢʪ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʦʚʦʡ 

ʮʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ [7]. 

ʉ ʧʨʘʢʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, S. triandra ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʝʥʥʳʡ ʨʘʩʪʠʪʝʣʴʥʳʡ 

ʨʝʩʫʨʩ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʣʘʥʪʘʮʠʡ ʥʘ ʧʘʭʦʪʥʳʭ ʧʦʯʚʘʭ ʤʘʣʦʧʨʠʛʦʜʥʘ, 

ʧʦʩʢʦʣʴʢʫ ʝʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ, ʯʝʤ ʫ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ 

ʚʠʜʦʚ ʠ ʛʠʙʨʠʜʦʚ ʩʝʢʮʠʠ Vimen [8]. ʆʜʥʘʢʦ ʚʩʣʝʜʩʪʚʠʝ ʩʚʦʝʡ ʚʳʩʦʢʦʡ ʥʝʧʨʠʭʦʪʣʠʚʦʩʪʠ 

ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʥʘ ʤʘʣʦʧʣʦʜʦʨʦʜʥʳʭ ʧʦʯʚʘʭ [9]. ʀʩʧʦʣʴʟʫʝʪʩʷ ʚ ʟʘʱʠʪʥʦʤ 

ʣʝʩʦʨʘʟʚʝʜʝʥʠʠ ʜʣʷ ʫʢʨʝʧʣʝʥʠʷ ʙʝʨʝʛʦʚ ʚʦʜʦʝʤʦʚ [9], ʘ ʪʘʢʞʝ ʜʣʷ ʬʠʪʦʨʝʤʝʜʠʘʮʠʦʥʥʦʡ 

ʦʯʠʩʪʢʠ ʧʦʯʚ, ʟʘʛʨʷʟʥʝʥʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʘʤʠ [10]. ɹʣʘʛʦʜʘʨʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʤʫ ʦʙʠʣʴʥʦʤʫ 

ʮʚʝʪʝʥʠʶ, ʷʚʣʷʝʪʩʷ ʮʝʥʥʳʤ ʤʝʜʦʥʦʩʦʤ [11]. ʇʝʨʩʧʝʢʪʠʚʥʳʡ ʠʩʪʦʯʥʠʢ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ 

[12]. ɻʣʘʚʥʦʝ ʜʦʩʪʦʠʥʩʪʚʦ S. triandra ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʜʘʝʪ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʡ ʟʝʣʝʥʳʡ ʠ 

ʙʝʣʳʡ ʧʨʫʪ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʧʣʝʪʝʥʠʷ [9, 13]. 

ʂʫʣʴʪʫʨʳ S. triandra, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʟʜʘʶʪ ʧʫʪʝʤ ʧʦʩʘʜʢʠ ʦʜʨʝʚʝʩʥʝʚʰʠʭ 

ʥʝʫʢʦʨʝʥʝʥʥʳʭ ʯʝʨʝʥʢʦʚ ʥʘ ʧʦʩʪʦʷʥʥʦʝ ʤʝʩʪʦ [9]. ʇʨʘʚʠʣʘʤ ʧʦʜʛʦʪʦʚʢʠ ʧʦʩʘʜʦʯʥʳʭ ʤʝʩʪ, 
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ʟʘʛʦʪʦʚʢʠ ʠ ʧʦʩʘʜʢʠ ʯʝʨʝʥʢʦʚ, ʘ ʪʘʢʞʝ ʜʘʣʴʥʝʡʰʝʤʫ ʫʭʦʜʫ ʟʘ ʯʝʨʝʥʢʦʚʳʤʠ ʩʘʞʝʥʮʘʤʠ 

ʧʦʩʚʷʱʝʥ ʨʷʜ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [14ï15]. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʠʟʦʛʝʥʝʟʘ ð 

ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠʜʘʪʦʯʥʳʭ ʢʦʨʥʝʡ ʥʘ ʯʝʨʝʥʢʘʭ ð ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʝʪ 

ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʯʝʨʝʥʢʦʚ. ʋʞʝ ʥʘ ʚʪʦʨʦʡ ʛʦʜ ʧʦʩʣʝ ʧʦʩʘʜʢʠ ʨʘʟʚʠʚʘʝʪʩʷ ʤʦʱʥʘʷ, ʛʣʫʙʦʢʦ 

ʠʜʫʱʘʷ ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ [16]. ʍʦʨʦʰʦ 

ʨʘʟʚʠʪʘʷ ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʚ ʚʠʜʝ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʠ ʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ [17]. ʈʠʟʦʛʝʥʝʟ ʥʘ ʚʳʩʘʞʝʥʥʳʭ 

ʯʝʨʝʥʢʘʭ ʧʨʦʠʩʭʦʜʠʪ ʢʘʢ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʯʝʨʝʥʢʦʚ (ʠʟ ʢʦʨʥʝʚʳʭ ʟʘʯʘʪʢʦʚ ʧʦʜ 

ʯʝʯʝʚʠʯʢʘʤʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʚʙʣʠʟʠ ʫʟʣʦʚ), ʪʘʢ ʠ ʥʘ ʩʨʝʟʘʭ [9]. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʚ ʨʷʜʝ 

ʩʣʫʯʘʝʚ ʬʦʨʤʠʨʫʶʪʩʷ ʜʠʤʦʨʬʥʳʝ ʢʦʨʥʝʚʳʝ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ 

ʚʣʘʛʫ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʭ ʜʦʞʜʝʡ, ʪʘʢ ʠ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʩʪʦʷʥʥʳʤ ʫʨʦʚʥʝʤ 

[18]. ʅʘʙʣʶʜʘʝʤʳʝ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʧʨʠʚʦʜʷʪ ʢ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʩʪʠ ʦʩʘʜʢʦʚ ʚ 

ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ [19]. ʇʨʠ ʠʟʙʳʪʢʝ ʚʣʘʛʠ ʩʥʠʞʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʢʠʩʣʦʨʦʜʘ ʚ ʧʦʯʚʝ, ʠ 

ʨʦʩʪ ʢʦʨʥʝʡ ʫʛʥʝʪʘʝʪʩʷ [20].  

ʆʜʥʦ ʠʟ ʚʘʞʥʝʡʰʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʫʣʴʪʫʨʘʤ ʠʚʳ ð ʠʭ ʚʳʩʦʢʘʷ ʠ ʩʪʘʙʠʣʴʥʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʞʝʩʪʚʘ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʬʘʢʪʦʨʦʚ [21]. ʆʢʨʫʞʘʶʱʘʷ 

ʩʨʝʜʘ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʦʢʘʟʳʚʘʪʴ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ  ʚʠʜʦʚ 

Salix ʙʦʣʝʝ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ, ʯʝʤ ʛʝʥʦʪʠʧ [22]. ɺ ʯʘʩʪʥʦʩʪʠ, ʬʘʢʪʦʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʢʦʥʪʨʦʣʠʨʫʶʪ ʧʨʠʤʝʨʥʦ 60% ʠʟʤʝʥʯʠʚʦʩʪʠ ʫʨʦʞʘʷ ʙʠʦʤʘʩʩʳ; ʧʨʠʤʝʨʥʦ 10% ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʛʝʥʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ; ʦʩʪʘʣʴʥʳʝ 30% ʠʟʤʝʥʯʠʚʦʩʪʠ ʦʙʫʩʣʦʚʣʝʥʳ ʚʣʠʷʥʠʝʤ 

ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʬʘʢʪʦʨʦʚ [23]. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʚʣʠʷʥʠʷ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʬʘʢʪʦʨʦʚ ʥʘ 

ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʠʚ ʥʝʦʙʭʦʜʠʤʦ ʚʳʚʠʪʴ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʢʣʦʥʦʚʦʡ ʠ ʚʥʫʪʨʠʢʣʦʥʦʚʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ. ʀʟʤʝʥʯʠʚʦʩʪʠ ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʚ 

ʢʣʦʥʘʭ ʠʚ ʧʦʩʚʷʱʝʥ ʨʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ [21, 24ï25].  

ʀʟʤʝʥʯʠʚʦʩʪʴ ʤʦʨʬʦʛʝʥʝʟʘ ʧʦʙʝʛʦʚ ʝʩʪʴ ʧʨʦʷʚʣʝʥʠʝ ʧʦʣʠʚʘʨʠʘʥʪʥʦʩʪʠ ʦʥʪʦʛʝʥʝʟʘ. 

ʆʥʪʦʛʝʥʝʟ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʮʝʣʦʩʪʥʦʩʪʴʶ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʜʠʩʢʨʝʪʥʦʩʪʴʶ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ 

ʩʤʝʥʘʤʠ ʵʪʘʧʦʚ ʨʘʟʚʠʪʠʷ [26ï27]. ɺ ʪʨʘʜʠʮʠʦʥʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ [28], ʧʦʣʠʚʘʨʠʘʥʪʥʦʩʪʴ 

ʦʥʪʦʛʝʥʝʟʘ ʦʙʫʩʣʦʚʣʝʥʘ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʘʜʘʧʪʠʚʥʳʭ ʨʝʘʢʮʠʡ ʚ ʛʝʥʝʪʠʯʝʩʢʠ ʛʝʪʝʨʦʛʝʥʥʳʭ 

ʧʦʧʫʣʷʮʠʷʭ. ʇʦʣʠʚʘʨʠʘʥʪʥʦʩʪʴ ʦʥʪʦʛʝʥʝʟʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʛʝʥʝʪʠʯʝʩʢʠʤʠ, ʥʦ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤʠ ʤʝʭʘʥʠʟʤʘʤʠ, ʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʥʳ ʥʝʜʦʩʪʘʪʦʯʥʦ [29]. ʉʚʝʜʝʥʠʷ ʦ 

ʧʦʣʠʚʘʨʠʘʥʪʥʦʩʪʠ ʤʦʨʬʦʛʝʥʝʟʘ ʥʘʨʘʩʪʘʶʱʠʭ ʧʦʙʝʛʦʚ ʚ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʢʣʦʥʘʭ S. triandra ʚ 

ʜʦʩʪʫʧʥʦʡ ʥʘʤ ʣʠʪʝʨʘʪʫʨʝ ʥʝ ʦʙʥʘʨʫʞʝʥʳ.  

ʎʝʣʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚʳʷʚʠʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʩʝʟʦʥʥʦʡ 

ʜʠʥʘʤʠʢʠ ʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʧʦʙʝʛʦʚ ʚ ʢʣʦʥʘʭ S. triandra ʥʘ ʬʦʥʝ ʠʟʙʳʪʦʯʥʦʛʦ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʚ ʚʠʜʝ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʣʠʚʥʝʚʳʭ ʦʩʘʜʢʦʚ.  

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʘʣʠʮʝʪʫʤʝ ɹʨʷʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

(N53.273096, E34.353077). ʊʠʧ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ (ʊʃʋ): D3. ʊʠʧ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ: 

ʦʧʫʰʢʘ ʜʫʙʨʘʚʳ ʣʝʱʠʥʦ-ʩʥʳʪʝʚʦʡ (Quercetum coryloso-aegopodiosum). ʊʠʧ ʧʦʯʚ: ʩʝʨʳʝ 

ʣʝʩʥʳʝ ʥʘ ʣʝʩʩʦʚʠʜʥʦʤ ʩʫʛʣʠʥʢʝ ʩ ʤʝʣʦʚʳʤʠ ʧʦʜʩʪʠʣʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ.  

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʤʦʜʝʣʴʥʘʷ ʠʥʙʨʝʜʥʦ-ʢʣʦʥʦʚʘʷ ʧʦʧʫʣʷʮʠʷ S. triandra, ʩʦʟʜʘʥʥʘʷ 

ʚʝʩʥʦʡ 2020 ʛ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʴʥʦʡ ʧʦʧʫʣʷʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʥʘʤʠ ʩʭʝʤʘ 

ʧʦʧʫʣʷʮʠʦʥʥʦ-ʢʣʦʥʦʚʦʡ ʩʝʣʝʢʮʠʠ [30].  

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʝʤʝʥʘ, ʩʦʙʨʘʥʥʳʝ ʚ 

2000 ʛ. ʩ ʞʝʥʩʢʦʡ ʦʩʦʙʠ S. triandra ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʠʚʥʷʢʝ ʟʝʣʝʥʦʡ ʟʦʥʳ ʛ. ɹʨʷʥʩʢʘ 
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(N53.201025, E34.507728; Alno-Salicetum cinereae (Kobenza 1950) Pass. 1956). ʀʟ ʵʪʠʭ ʩʝʤʷʥ 

ʙʳʣʘ ʚʳʨʘʱʝʥʘ ʩʝʤʴʷ F 0. ɺ 2010 ʛ. ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʚʦʙʦʜʥʦʛʦ ʚʥʫʪʨʠʩʝʤʝʡʥʦʛʦ ʦʧʳʣʝʥʠʷ ʦʜʥʘ 

ʠʟ ʞʝʥʩʢʠʭ ʦʩʦʙʝʡ F 0 ʜʘʣʘ ʩʝʤʝʥʘ, ʠʟ ʢʦʪʦʨʳʭ ʙʳʣʘ ʚʳʨʘʱʝʥʘ ʚʪʦʨʘʷ ʩʝʤʝʥʥʘʷ ʛʝʥʝʨʘʮʠʷ 

F 1. ɺ 2017 ʛ. ʚ ʫʩʣʦʚʠʷʭ ʙʝʩʧʳʣʴʮʝʚʦʛʦ ʨʝʞʠʤʘ ʦʜʥʘ ʠʟ ʞʝʥʩʢʠʭ ʦʩʦʙʝʡ F 1 ʜʘʣʘ ʩʝʤʝʥʘ, ʠʟ 

ʢʦʪʦʨʳʭ ʙʳʣʘ ʚʳʨʘʱʝʥʘ ʪʨʝʪʴʷ ʩʝʤʝʥʥʘʷ ʛʝʥʝʨʘʮʠʷ F 2. ʇʦʜʨʦʙʥʦ ʠʩʪʦʨʠʷ ʩʦʟʜʘʥʠʷ ʜʘʥʥʦʡ 

ʩʝʤʴʠ ʦʧʠʩʘʥʘ ʥʘʤʠ ʨʘʥʝʝ [31].  

ɼʣʷ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʴʥʦʡ ʧʦʧʫʣʷʮʠʠ ʚ ʢʘʯʝʩʪʚʝ ʨʦʜʦʥʘʯʘʣʴʥʠʢʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʢʣʦʥʦʚ E ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʝʷʥʮʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʝʤʴʠ. ɿʘ ʛʦʜ ʜʦ ʯʝʨʝʥʢʦʚʘʥʠʷ (ʚʝʩʥʦʡ 

2019 ʛ.) ʤʘʪʦʯʥʳʝ ʦʩʦʙʠ ʙʳʣʠ ʢʦʨʦʪʢʦ ʦʙʨʝʟʘʥʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʧʦʨʦʩʣʝʚʳʭ ʧʦʙʝʛʦʚ. ʀʟ ʥʠʞʥʠʭ ʠ ʩʨʝʜʥʠʭ ʯʘʩʪʝʡ ʵʪʠʭ ʧʦʙʝʛʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ 

ʧʦʩʘʜʢʦʡ ʥʘʨʝʟʘʣʠʩʴ ʯʝʨʝʥʢʠ ʜʣʠʥʦʡ 25 é 30 ʩʤ ʧʨʠ ʜʠʘʤʝʪʨʝ 0,8 é 1,0 ʩʤ. 

ʉʚʝʞʝʩʨʝʟʘʥʥʳʝ ʯʝʨʝʥʢʠ ʙʝʟ ʢʘʢʦʡ-ʣʠʙʦ ʦʙʨʘʙʦʪʢʠ ʙʳʣʠ ʚʳʩʘʞʝʥʳ ʚ ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʩ 

ʦʩʝʥʠ ʧʦʩʘʜʦʯʥʳʝ ʷʤʳ ʨʘʟʤʝʨʦʤ 40Ĭ40Ĭ40 ʩʤ. ʉʭʝʤʘ ʨʘʟʤʝʱʝʥʠʷ ʪʨʠʛʦʥʘʣʴʥʘʷ, ʩ 

ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʧʦʩʘʜʦʯʥʳʤʠ ʤʝʩʪʘʤʠ 1 ʤ. ɼʘʪʘ ʧʦʩʘʜʢʠ 10.04.2020. ʇʦʩʘʜʢʘ 

ʚʝʨʪʠʢʘʣʴʥʘʷ ʩ ʟʘʛʣʫʙʣʝʥʠʝʤ ʯʝʨʝʥʢʦʚ ʜʦ ʦʜʥʦʡ ʧʦʯʢʠ ʥʘ ʫʨʦʚʥʝ ʧʦʯʚʳ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʚʩʝ 

ʯʝʨʝʥʢʦʚʳʝ ʩʘʞʝʥʮʳ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʦʜʠʥ ʧʦʙʝʛ (ʧʦ ʧʨʠʥʮʠʧʫ çʦʜʠʥ ʩʘʞʝʥʝʮ ð ʦʜʠʥ 

ʧʦʙʝʛè). ʂʦʣʠʯʝʩʪʚʦ ʟʘʣʦʞʝʥʥʳʭ ʢʣʦʥʦʚ ð 7, ʧʦʚʪʦʨʥʦʩʪʴ ð 6-ʢʨʘʪʥʘʷ, ʦʙʱʝʝ ʯʠʩʣʦ 

ʯʝʨʝʥʢʦʚʳʭ ʩʘʞʝʥʮʝʚ ð 42.  

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʢʦʥʪʨʦʣʷ K ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʡ ʢʣʦʥ 

S. triandra, ʚʳʜʝʣʝʥʥʳʡ ʥʘʤʠ ʠʟ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠʚʥʷʢʘ (N53.256240, E34.383236; Salicetum 

triandro-viminalis (Tx. 1931) Lohm. 1952) ʟʝʣʝʥʦʡ ʟʦʥʳ ʛ. ɹʨʷʥʩʢʘ ʚ 2009 ʛ. ʏʝʨʝʥʢʠ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʢʣʦʥʘ K ʥʘʨʝʟʘʣʠʩʴ ʠ ʚʳʩʘʞʠʚʘʣʠʩʴ ʪʘʢ ʞʝ, ʢʘʢ ʯʝʨʝʥʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʢʣʦʥʦʚ E. ʇʦʚʪʦʨʥʦʩʪʴ ð 3-ʢʨʘʪʥʘʷ. ɺ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ S 

ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ 4 ʯʝʪʳʨʝʭʣʝʪʥʠʭ ʩʝʷʥʮʘ (ʦʨʪʝʪʘ) ʪʦʡ ʞʝ ʩʝʤʴʠ, ʯʪʦ ʠ ʨʦʜʦʥʘʯʘʣʴʥʠʢʠ 

ʢʣʦʥʦʚ. ɺʝʩʥʦʡ 2020 ʛ. ʵʪʠ ʩʝʷʥʮʳ ʙʳʣʠ ʦʙʨʝʟʘʥʳ ʥʘ ʧʝʥʴ, ʢʫʩʪʳ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʜʚʘ 

ʧʦʙʝʛʘ.  

ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 2020 ʛ. ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʠʟʙʳʪʦʯʥʳʤ ʥʝʨʘʚʥʦʤʝʨʥʳʤ 

ʘʪʤʦʩʬʝʨʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ [32]. ɺ ʘʧʨʝʣʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʠʣʦ 13 ʤʤ (31% ʦʪ 

ʥʦʨʤʳ), ʚ ʤʘʝ 138 ʤʤ (242% ʦʪ ʥʦʨʤʳ), ʚ ʠʶʥʝ 141 ʤʤ (177% ʦʪ ʥʦʨʤʳ), ʚ ʠʶʣʝ 76 ʤʤ (92% 

ʦʪ ʥʦʨʤʳ), ʚ ʘʚʛʫʩʪʝ 44 ʤʤ (64% ʦʪ ʥʦʨʤʳ). ʀʟʙʳʪʦʯʥʦʝ ʫʚʣʘʞʥʝʥʠʝ ʙʳʣʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʪʨʝʤʷ ʣʠʚʥʝʚʳʤʠ ʜʦʞʜʷʤʠ: 29.05 é 02.06 (95 ʤʤ), 19.06 é 23.06 (94 ʤʤ), 14.07 é 15.07 

(56 ʤʤ). ɺʨʝʤʝʥʥrӢʝ ʠʥʪʝʨʚʘʣr ʤʝʞʜʫ ʜʥ̫ʤʠ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ 

ʩʦʩʪʘʚʠʣʠ 22 ʠ 24 ʩʫʪ. ɺ ʵʪʠʭ ʧʨʦʤʝʞʫʪʢʘʭ ʤʝʞʜʫ ʣʠʚʥʷʤʠ ʚʳʧʘʜʘʣʦ ʚʩʝʛʦ 22 ʠ 8 ʤʤ 

ʦʩʘʜʢʦʚ.  

ɺ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʯʝʪʳʨʝ ʩʘʞʝʥʮʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʢʣʦʥʦʚ ʚʳʢʦʧʘʣʠ ʜʣʷ 

ʢʦʥʪʨʦʣʷ ʟʘ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʢʦʨʥʝʚʳʭ ʩʠʩʪʝʤ. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 

14 ʩʘʞʝʥʮʝʚ ʪʨʝʭ ʢʣʦʥʦʚ ʚʳʢʦʧʘʣʠ ʜʣʷ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʦʧʠʩʘʥʠʷ ʢʦʨʥʝʚʳʭ ʩʠʩʪʝʤ.  

ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʨʘʟʚʠʪʠʝʤ ʧʦʙʝʛʦʚ ʧʨʦʚʦʜʠʣʠ ʩ 09.05 ʧʦ 29.08. ʂʘʞʜʳʝ 4 ʩʫʪ ʟʘʤʝʨʷʣʠ 

ʜʣʠʥʫ ʧʦʙʝʛʦʚ: L, ʩʤ (ʚʳʧʦʣʥʝʥʦ 1217 ʠʟʤʝʨʝʥʠʡ ʜʣʷ 29 ʜʥʝʡ ʥʘʙʣʶʜʝʥʠʡ). ɺʩʝ ʜʘʪʳ, ʚ 

ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘʙʣʶʜʝʥʠʷ, ʧʨʦʥʫʤʝʨʦʚʘʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʥʷʤʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 

ʧʝʨʠʦʜʘ (1, 5, 9 é ti). ɿʘ ʜʘʪʫ ʥʘʯʘʣʘ ʚʝʛʝʪʘʮʠʠ (t = 1) ʚʳʙʨʘʣʠ 01.05 (ʩʨʝʜʥʷʷ ʤʥʦʛʦʣʝʪʥʷʷ 

ʜʘʪʘ ʧʝʨʝʭʦʜʘ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʯʝʨʝʟ +10 Áʉ). ɺ ʠʪʦʛʝ ʧʦʣʫʯʠʣʠ ʵʤʧʠʨʠʯʝʩʢʠʝ 

ʨʷʜʳ ʪʨʘʝʢʪʦʨʠʡ ʨʦʩʪʘ ʧʦʙʝʛʦʚ ð L(t), ʩʤ.  

ɼʣʷ ʘʥʘʣʠʟʘ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʧʦʙʝʛʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʘʣʛʦʨʠʪʤ, 

ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʥʳʡ ʨʘʥʝʝ [31]. ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʷʜʦʚ L(t) ʜʣʷ ʢʘʞʜʦʡ ʜʘʪʳ ʚʳʯʠʩʣʠʣʠ ʨʷʜʳ 

ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʧʦʙʝʛʦʚ ȹL(t), ʩʤ/ʩʫʪ, ʚʳʨʦʚʥʝʥʥʳʝ ʤʝʪʦʜʦʤ 
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ʩʢʦʣʴʟʷʱʝʛʦ ʠʥʪʝʨʚʘʣʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 8 ʩʫʪ ʩ ʰʘʛʦʤ 4 ʩʫʪ (ʚʳʯʠʩʣʝʥʦ 1117 ʟʥʘʯʝʥʠʡ 

ȹL ʜʣʷ 25 ʨʘʩʯʝʪʥʳʭ ʜʥʝʡ). ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʷʜʦʚ ȹL(t) ʧʦʩʪʨʦʠʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʛʨʘʬʠʢʠ, 

ʦʪʨʘʞʘʶʱʠʝ ʟʘʚʠʩʠʤʦʩʪʴ ʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʧʦʙʝʛʦʚ ȹL, ʩʤ/ʩʫʪ ʦʪ ʧʦʨʷʜʢʦʚʦʛʦ ʜʥʷ t 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ɻʨʫʧʧʠʨʦʚʢʫ ʧʦʙʝʛʦʚ ʧʨʦʠʟʚʦʜʠʣʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘ ʢʦʥʬʠʛʫʨʘʮʠʠ ʛʨʘʬʠʢʦʚ ȹL(t). ɼʣʷ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʨʘʩʩʯʠʪʘʣʠ ʠ ʚʠʟʫʘʣʠʟʠʨʦʚʘʣʠ 

ʩʨʝʜʥʠʝ (average) ʨʷʜʳ ʜʠʥʘʤʠʢʠ ȹL(t) av. 

 

ʈʝʟʫʣʴʪʘʪʳ 

ɺʦ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʢʣʦʥʘʭ S. triandra ʫʢʦʨʝʥʷʝʤʦʩʪʴ ʯʝʨʝʥʢʦʚ ʩʦʩʪʘʚʠʣʘ 100%. ʅʘ 

ʤʘʪʝʨʠʥʩʢʠʭ ʯʝʨʝʥʢʘʭ ʚʳʢʦʧʘʥʥʳʭ ʩʘʞʝʥʮʝʚ ʦʙʨʘʟʦʚʘʣʦʩʴ ʜʚʘ ʪʠʧʘ ʢʦʨʥʝʡ: ʪʦʥʢʠʝ ʠ 

ʩʢʝʣʝʪʥʳʝ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʪʦʥʢʠʝ ʢʦʨʥʠ (ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʪʦʣʱʠʥʦʡ ʧʦʨʷʜʢʘ 1 é 2 ʤʤ ʠ 

ʜʣʠʥʦʡ ʧʦʨʷʜʢʘ 5 é 10 ʩʤ) ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʤʘʷ. ʕʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʢʦʨʥʠ ʜʦʩʪʘʪʦʯʥʦ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʚʩʝʡ ʧʦʜʟʝʤʥʦʡ ʯʘʩʪʠ 

ʯʝʨʝʥʢʦʚ, ʚʳʨʘʞʝʥʥʦʡ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʢ ʫʟʣʘʤ ʥʝ ʚʳʷʚʣʝʥʦ. ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʢʝʣʝʪʥʳʝ 

ʢʦʨʥʠ (ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʪʦʣʱʠʥʦʡ ʧʦʨʷʜʢʘ 5 ʤʤ ʠ ʜʣʠʥʦʡ ʩʚʳʰʝ 15 ʩʤ) ʥʘʯʘʣʠ ʬʦʨʤʠʨʦʚʘʪʴʩʷ 

ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʠʶʥʷ. ʕʪʠ ʢʦʨʥʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʚʥʠʟ ʠ ʚʙʦʢ, ʦʙʨʘʟʦʚʘʣʠʩʴ ʥʘ ʥʠʞʥʠʭ ʩʨʝʟʘʭ 

ʯʝʨʝʥʢʦʚ (ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʝʜʠʥʠʯʥʳʝ ʩʢʝʣʝʪʥʳʝ ʢʦʨʥʠ ʦʙʨʘʟʦʚʘʣʠʩʴ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ 

ʯʝʨʝʥʢʘ). ʅʘ 14 ʩʘʞʝʥʮʘʭ ʪʨʝʭ ʢʣʦʥʦʚ, ʚʳʢʦʧʘʥʥʳʭ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 

ʧʝʨʠʦʜʘ, ʨʘʟʣʠʯʠʷ ʚ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʟʚʠʪʦʩʪʠ ʢʦʨʥʝʚʳʭ ʩʠʩʪʝʤ ʥʝ ʦʙʥʘʨʫʞʝʥʳ.  

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʨʬʦʛʝʥʝʟʘ ʚ ɻ ʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʢʣʦʥʘʭ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ 

38 ʩʘʞʝʥʮʝʚ. ʅʘ ʯʝʪʳʨʝʭ ʠʟ ʥʠʭ ʨʦʩʪ ʧʦʙʝʛʦʚ ʟʘʚʝʨʰʠʣʩʷ ʢ 20.07, ʥʘ ʦʩʪʘʣʴʥʳʭ ʟʘʚʝʨʰʝʥʠʝ 

ʨʦʩʪʘ ʧʦʙʝʛʦʚ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʠʥʪʝʨʚʘʣʝ ʩ 24.07 ʧʦ 25.08. ʇʦ ʜʣʠʥʝ ʚʳʟʨʝʚʰʠʭ ʧʦʙʝʛʦʚ 

ʚʳʜʝʣʝʥʦ ʜʚʝ ʛʨʫʧʧʳ ʩʘʞʝʥʮʝʚ: ʩ ʧʦʙʝʛʘʤʠ ʜʣʠʥʦʡ 133 é 163 ʩʤ ʠ ʩ ʧʦʙʝʛʘʤʠ ʜʣʠʥʦʡ 

175 é 215 ʩʤ. ʅʘ ʪʨʝʭ ʩʘʞʝʥʮʘʭ ʜʣʠʥʘ ʧʦʙʝʛʦʚ ʩʦʩʪʘʚʠʣʘ 125 ʩʤ, ʘ ʥʘ ʦʜʥʦʤ ð 288 ʩʤ; ʵʪʠ 

ʩʘʞʝʥʮʳ ʙʳʣʠ ʠʩʢʣʶʯʝʥʳ ʠʟ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ. ʄʝʞʜʫ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʨʦʩʪʘ 

ʧʦʙʝʛʦʚ ʠ ʠʭ ʜʣʠʥʦʡ ʫʩʪʘʥʦʚʣʝʥʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ: r = 0,774 

(P < 0,01). ʅʘ ʦʜʥʦʣʝʪʥʠʭ ʯʝʨʝʥʢʦʚʳʭ ʩʘʞʝʥʮʘʭ ʢʦʥʪʨʦʣʴʥʦʛʦ ʢʣʦʥʘ K ʜʣʠʥʘ ʧʦʙʝʛʦʚ 

ʩʦʩʪʘʚʠʣʘ 198 é 273 ʩʤ, ʘ ʥʘ ʯʝʪʳʨʝʭʣʝʪʥʠʭ ʢʦʥʪʨʦʣʴʥʳʭ ʩʝʷʥʮʘʭ ð 278 é 330 ʩʤ.  

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʷʜʦʚ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʧʦʙʝʛʦʚ ð ȹL(t) 

ð ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʢʣʦʥʘʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʘʞʝʥʮʳ, ʧʨʦʜʦʣʞʠʚʰʠʝ ʨʦʩʪ ʧʦʩʣʝ 20.07, 

ʦʙʨʘʟʫʶʪ ʜʚʝ ʛʨʫʧʧʳ: ʩ ʧʦʙʝʛʘʤʠ, ʟʘʢʦʥʯʠʚʰʠʤʠ ʨʦʩʪ ʜʦ 01.08 (ʛʨʫʧʧʘ E1), ʠ ʩ ʧʦʙʝʛʘʤʠ, 

ʧʨʦʜʦʣʞʠʚʰʠʤʠ ʩʚʦʡ ʨʦʩʪ ʧʦʩʣʝ 01.08 (ʛʨʫʧʧʘ E2). ʉʘʞʝʥʮʳ ʜʚʫʭ ʢʣʦʥʦʚ ʚʦʰʣʠ ʪʦʣʴʢʦ ʚ 

ʧʝʨʚʫʶ ʛʨʫʧʧʫ, ʩʘʞʝʥʮʳ ʝʱʝ ʜʚʫʭ ʢʣʦʥʦʚ ð ʪʦʣʴʢʦ ʚʦ ʚʪʦʨʫʶ ʛʨʫʧʧʫ, ʘ ʩʘʞʝʥʮʳ ʪʨʝʭ 

ʢʣʦʥʦʚ ʨʘʩʧʨʝʜʝʣʠʣʠʩʴ ʧʦ ʜʚʫʤ ʛʨʫʧʧʘʤ. ɼʣʷ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ð ɽ1 ʠ ɽ2 ð ʙʳʣʠ ʚʳʯʠʩʣʝʥʳ 

ʩʨʝʜʥʠʝ ʪʨʘʝʢʪʦʨʠʠ ʜʠʥʘʤʠʢʠ ʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ð ȹL(t) av. ʉʨʝʜʥʠʝ ʪʨʘʝʢʪʦʨʠʠ ʙʳʣʠ 

ʚʳʯʠʩʣʝʥʳ ʪʘʢʞʝ ʜʣʷ ʩʘʞʝʥʮʝʚ ʢʦʥʪʨʦʣʴʥʦʛʦ ʢʣʦʥʘ K ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʩʝʷʥʮʝʚ S.  

ɺʠʟʫʘʣʠʟʠʨʦʚʘʥʥʳʝ ʵʤʧʠʨʠʯʝʩʢʠʝ ʠ ʩʨʝʜʥʠʝ ʚʳʯʠʩʣʝʥʥʳʝ ʨʷʜʳ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ 

ʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʚʩʝʭ ʧʦʙʝʛʦʚ ʧʦʢʘʟʘʥʳ ʥʘ ʈʠʩʫʥʢʝ 1.  

ɺʩʝ ʨʷʜʳ ȹL(t) ʩʭʦʜʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʨʘʟʣʠʯʘʷʩʴ, ʚ ʦʩʥʦʚʥʦʤ, ʣʠʰʴ ʧʦ 

ʨʘʟʤʘʭʫ ʠʟʤʝʥʯʠʚʦʩʪʠ ȹL. ʈʝʢʦʨʜʥʳʝ ʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ ð 6,1 é 6,8 ʩʤ/ʩʫʪ ð ʚʳʷʚʣʝʥʳ ʥʘ 

ʧʦʙʝʛʘʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʯʝʪʳʨʝʭʣʝʪʥʠʭ ʩʝʷʥʮʝʚ. ʅʘ ʧʦʙʝʛʘʭ ʦʜʥʦʣʝʪʥʠʭ ʯʝʨʝʥʢʦʚʳʭ 

ʩʘʞʝʥʮʝʚ ʤʘʢʩʠʤʘʣʴʥʳʡ ʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʩʦʩʪʘʚʠʣ 2,4 é 4,3 ʩʤ/ʩʫʪ (ʥʘ ʦʪʜʝʣʴʥʳʭ ʧʦʙʝʛʘʭ 

ʜʦ 4,4 é 4,9 ʩʤ/ʩʫʪ).  
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ʈʠʩʫʥʦʢ 1. ʉʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ ʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʦʙʝʛʦʚ. ʇʦ ʦʩʠ 

ʘʙʩʮʠʩʩ ð ʧʦʨʷʜʢʦʚʳʝ ʜʥʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ ð ʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʧʦʙʝʛʦʚ, 

ʩʤ/ʩʫʪ. ɻʨʫʧʧʳ ʧʦʙʝʛʦʚ ʦʙʦʟʥʘʯʝʥʳ ʨʘʟʥʳʤʠ ʮʚʝʪʘʤʠ: E1 ð ʩʠʥʠʡ, E2 ð ʢʨʘʩʥʳʡ, K ð ʯʝʨʥʳʡ, S ð 

ʟʝʣʝʥʳʡ. ʉʨʝʜʥʠʝ ʨʷʜʳ ʧʦʢʘʟʘʥʳ ʫʚʝʣʠʯʝʥʥʳʤʠ ʤʘʨʢʝʨʘʤʠ ʠ ʧʦʜʧʠʩʘʥʳ. ɺʝʨʪʠʢʘʣʴʥʳʤʠ ʣʠʥʠʷʤʠ 

ʧʦʢʘʟʘʥʳ ʜʥʠ ʩ ʤʘʢʩʠʤʫʤʘʤʠ ʣʠʚʥʝʚʳʭ ʦʩʘʜʢʦʚ. 

 

ɺʠʟʫʘʣʠʟʠʨʦʚʘʥʥʳʝ ʵʤʧʠʨʠʯʝʩʢʠʝ ʠ ʩʨʝʜʥʠʝ ʚʳʯʠʩʣʝʥʥʳʝ ʨʷʜʳ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ 

ʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʧʦʙʝʛʦʚ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʢʣʦʥʘʭ ʧʦʢʘʟʘʥʳ ʥʘ ʈʠʩʫʥʢʝ 2.  

 
ʈʠʩʫʥʦʢ 2. ʉʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ ʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʧʦʙʝʛʦʚ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʢʣʦʥʘʭ. ʇʦ 

ʦʩʠ ʘʙʩʮʠʩʩ ð ʧʦʨʷʜʢʦʚʳʝ ʜʥʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ ð ʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ 

ʧʦʙʝʛʦʚ, ʩʤ/ʩʫʪ. ʆʙʦʟʥʘʯʝʥʠʷ ʪʝ ʞʝ, ʯʪʦ ʥʘ ʈʠʩʫʥʢʝ 1. 

 

ɺ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ð ȹL, ʩʤ/ʩʫʪ ð ʚʩʝʭ ʧʦʙʝʛʦʚ 

ʚʦʟʨʘʩʪʘʣ ʩ ʥʝʢʦʪʦʨʦʡ ʟʘʜʝʨʞʢʦʡ ʧʨʠʨʦʩʪʘ ʚ ʢʦʥʮʝ ʤʘʷ ï ʥʘʯʘʣʝ ʠʶʥʷ (ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
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ʧʝʨʚʦʤʫ ʣʠʚʥʶ) [32]. ʄʘʢʩʠʤʘʣʴʥʳʡ ʧʨʠʨʦʩʪ ð 4,4 é 4,9 ʩʤ/ʩʫʪ ð ʟʘʬʠʢʩʠʨʦʚʘʥ 10.06. ɺ 

ʵʪʦʪ ʤʦʤʝʥʪ ʩʨʝʜʥʠʡ ʧʨʠʨʦʩʪ ʙʳʣ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ ʚ ʛʨʫʧʧʝ E2. ɼʘʣʝʝ ȹL ʥʝʨʘʚʥʦʤʝʨʥʦ 

ʩʥʠʞʘʣʩʷ. ɺ ʧʝʨʠʦʜ ʩ 14.06 ʧʦ 30.06 ʜʠʥʘʤʠʢʘ ȹL ʜʝʩʪʘʙʠʣʠʟʠʨʦʚʘʣʘʩʴ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʤʝʞʛʨʫʧʧʦʚʳʭ ʨʘʟʣʠʯʠʡ; ʦʜʥʦʟʥʘʯʥʘʷ ʩʚʷʟʴ ʜʠʥʘʤʠʢʠ ȹL ʩ ʚʪʦʨʳʤ ʣʠʚʥʝʤ ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ. ɺ 

ʢʦʥʮʝ ʠʶʥʷ ï ʥʘʯʘʣʝ ʠʶʣʷ ȹL ʥʝʩʢʦʣʴʢʦ ʫʚʝʣʠʯʠʣʩʷ. ɺ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʠʶʣʷ ȹL ʩʥʠʟʠʣʩʷ, 

ʧʨʠʯʝʤ ȹL ʩʥʠʞʘʣʩʷ ʙʳʩʪʨʝʝ ʚ ʛʨʫʧʧʝ E1. ʇʦʩʣʝ 16.07 (ʯʪʦ ʩʦʚʧʘʜʘʝʪ ʩ ʜʘʪʦʡ ʪʨʝʪʴʝʛʦ 

ʣʠʚʥʷ) ȹL ʫʚʝʣʠʯʠʣʩʷ, ʥʦ ʚ ʛʨʫʧʧʝ E1 ʩʨʘʟʫ ʞʝ ʩʪʘʣ ʩʥʠʞʘʪʴʩʷ ʚʧʣʦʪʴ ʜʦ ʦʢʦʥʯʘʥʠʷ ʨʦʩʪʘ 

ʧʦʙʝʛʦʚ ʚ ʢʦʥʮʝ ʠʶʣʷ. ɺ ʛʨʫʧʧʝ E2 ȹL ʚʦʟʨʘʩʪʘʣ ʜʦ ʢʦʥʮʘ ʠʶʣʷ ʠ ʪʦʣʴʢʦ ʟʘʪʝʤ ʩʪʘʣ 

ʩʥʠʞʘʪʴʩʷ ʜʦ ʦʢʦʥʯʘʥʠʷ ʨʦʩʪʘ ʧʦʙʝʛʦʚ ʚ ʢʦʥʮʝ ʘʚʛʫʩʪʘ.  

ɺʠʟʫʘʣʠʟʠʨʦʚʘʥʥʳʝ ʩʨʝʜʥʠʝ ʨʷʜʳ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʧʦʙʝʛʦʚ ð 

ȹL(t) av ï ʚ ʜʚʫʭ ʛʨʫʧʧʘʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʢʣʦʥʦʚ ɽ1 ʠ ɽ2, ʢʦʥʪʨʦʣʴʥʦʛʦ ʢʣʦʥʘ K ʠ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʩʝʷʥʮʝʚ S ʧʦʢʘʟʘʥʳ ʥʘ ʈʠʩʫʥʢʝ 3.  

 
ʈʠʩʫʥʦʢ 3. ʉʨʝʜʥʷʷ ʜʠʥʘʤʠʢʘ ʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʧʦʙʝʛʦʚ. ʇʦ ʦʩʠ ʘʙʩʮʠʩʩ ð ʧʦʨʷʜʢʦʚʳʝ ʜʥʠ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ ð ʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʧʦʙʝʛʦʚ, ʩʤ/ʩʫʪ. ʆʙʦʟʥʘʯʝʥʠʷ ʪʝ ʞʝ, 

ʯʪʦ ʥʘ ʈʠʩʫʥʢʝ 1 ʠ ʈʠʩʫʥʢʝ 2.  

 

ɺ ʮʝʣʦʤ ʩʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ ʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʧʦʙʝʛʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʷʨʢʦ 

ʚʳʨʘʞʝʥʥʦʡ ʮʠʢʣʠʯʥʦʩʪʴʶ, ʢʦʪʦʨʘʷ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʧʨʘʚʠʣʴʥʦʛʦ ʯʝʨʝʜʦʚʘʥʠʷ ʧʠʢʦʚ ʠ 

ʧʨʦʚʘʣʦʚ ȹL. ɺʩʝ ʩʨʝʜʥʠʝ ʨʷʜʳ ȹL(t) av ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ, ʨʘʟʣʠʯʘʷʩʴ ʣʠʰʴ ʧʦ 

ʨʘʟʤʘʭʫ ʠʟʤʝʥʯʠʚʦʩʪʠ ȹL. ʅʘʠʙʦʣʝʝ ʦʪʯʝʪʣʠʚʦ ʚʳʨʘʞʝʥʳ ʛʣʘʚʥʳʡ ʧʠʢ (10.06) ʠ ʛʣʘʚʥʳʡ 

ʧʨʦʚʘʣ (16.07). ʅʘ ʧʦʙʝʛʘʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʩʝʷʥʮʝʚ S ʚʳʷʚʣʝʥʦ 4 ʧʠʢʘ ȹL (ʚʪʦʨʦʡ ʧʠʢ 

ʩʣʘʙʦ ʚʳʨʘʞʝʥ), ʥʘ ʧʦʙʝʛʘʭ ʢʦʥʪʨʦʣʴʥʦʛʦ ʢʣʦʥʘ K ð 3 ʦʪʯʝʪʣʠʚʳʭ ʧʠʢʘ ȹL, ʥʘ ʧʦʙʝʛʘʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ ɽ2 ʪʘʢʞʝ 3 ʧʠʢʘ ȹL (ʚʪʦʨʦʡ ʧʠʢ ʩʣʘʙʦ ʚʳʨʘʞʝʥ), ʥʘ ʧʦʙʝʛʘʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ ɽ1 ð 2 ʦʩʥʦʚʥʳʭ ʧʠʢʘ ȹL (ʚʪʦʨʦʡ ʧʠʢ ʩʣʘʙʦ ʚʳʨʘʞʝʥ) ʠ ʦʯʝʥʴ 

ʩʣʘʙʳʡ ʪʨʝʪʠʡ ʧʠʢ.  

ɺʨʝʤʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʤʝʞʜʫ 1, 2 ʠ 3 ʧʠʢʘʤʠ ȹL ʩʦʩʪʘʚʠʣʠ 24 ʩʫʪ, ʯʪʦ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ 

ʩʦʚʧʘʜʘʝʪ ʩ ʠʥʪʝʨʚʘʣʘʤʠ ʤʝʞʜʫ ʣʠʚʥʷʤʠ (22 ʠ 24 ʩʫʪ). ʆʜʥʦʟʥʘʯʥʘʷ ʨʝʘʢʮʠʷ ʩʫʪʦʯʥʦʛʦ 

ʧʨʠʨʦʩʪʘ ʥʘ ʧʝʨʚʳʡ ʣʠʚʝʥʴ ʥʝ ʚʳʷʚʣʝʥʘ ʥʠ ʚ ʦʜʥʦʡ ʠʟ ʛʨʫʧʧ ʧʦʙʝʛʦʚ. ɺʦʟʤʦʞʥʦʝ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ (çʦʤʦʣʘʞʠʚʘʶʱʝʝè) ʜʝʡʩʪʚʠʝ ʪʨʝʪʴʝʛʦ ʣʠʚʥʷ ʚʳʷʚʣʝʥʦ ʜʣʷ ʚʩʝʭ ʧʦʙʝʛʦʚ. 

ʊʘʢʦʝ ʞʝ ʜʝʡʩʪʚʠʝ ʚʪʦʨʦʛʦ ʣʠʚʥʷ ʚʳʷʚʣʝʥʦ ʪʦʣʴʢʦ ʜʣʷ ʧʦʙʝʛʦʚ ʥʘ ʯʝʨʝʥʢʦʚʳʭ ʩʘʞʝʥʮʘʭ 
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ʢʦʥʪʨʦʣʴʥʦʛʦ ʢʣʦʥʘ K. ʅʘ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʧʦʙʝʛʘʭ ʦʪʯʝʪʣʠʚʘʷ ʨʝʘʢʮʠʷ ʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʥʘ 

ʚʪʦʨʦʡ ʣʠʚʝʥʴ ʥʝ ʚʳʷʚʣʝʥʘ.  

 

ʆʙʩʫʞʜʝʥʠʝ ʠ ʚʳʚʦʜʳ  

ʈʦʜʦʥʘʯʘʣʴʥʠʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʢʣʦʥʦʚ S. triandra, ʢʘʢ ʠ ʩʝʷʥʮʳ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ S, ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʫʪʝʤ ʨʝʛʫʣʷʨʥʦʛʦ ʠʥʙʨʠʜʠʥʛʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʪʨʝʭ ʩʝʤʝʥʥʳʭ 

ʛʝʥʝʨʘʮʠʡ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʯʘʩʪʠʯʥʦ ʛʦʤʦʟʠʛʦʪʠʟʠʨʦʚʘʪʴ ʠʩʭʦʜʥʳʡ ʛʝʥʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ. ʅʝ 

ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʩʝʤʝʥʘ ʪʨʝʪʴʝʡ ʛʝʥʝʨʘʮʠʠ ʦʙʨʘʟʦʚʘʣʠʩʴ ʧʫʪʝʤ ʥʝʨʝʛʫʣʷʨʥʦʛʦ ʛʘʤʝʪʦʬʠʪʥʦʛʦ 

ʘʧʦʤʠʢʩʠʩʘ ʚ ʬʦʨʤʝ ʨʝʜʫʮʠʨʦʚʘʥʥʦʛʦ ʧʘʨʪʝʥʦʛʝʥʝʟʘ. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʜʠʧʣʦʠʜʥʦʩʪʠ ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʚʦʟʤʦʞʥʦ ʟʘ ʩʯʝʪ ʧʨʦʧʫʩʢʘ ʚʪʦʨʦʛʦ ʤʝʡʦʪʠʯʝʩʢʦʛʦ ʜʝʣʝʥʠʷ ʠʣʠ ʧʫʪʝʤ 

ʧʦʩʪʟʠʛʦʪʠʯʝʩʢʦʡ ʜʠʛʘʧʣʦʠʜʠʟʘʮʠʠ. ʊʘʢʦʡ ʤʝʭʘʥʠʟʤ ʘʧʦʤʠʢʩʠʩʘ ʫ ʜʠʧʣʦʠʜʦʚ ʪʘʢʞʝ 

ʧʦʟʚʦʣʷʝʪ ʛʦʤʦʟʠʛʦʪʠʟʠʨʦʚʘʪʴ ʧʦʧʫʣʷʮʠʶ [33ï34]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʤʝʞʢʣʦʥʦʚʳʝ ʨʘʟʣʠʯʠʷ ʦʙʫʩʣʦʚʣʝʥʳ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʳʨʦʚʥʝʥʥʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ.  

ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʦʜʥʦʣʝʪʥʠʝ ʯʝʨʝʥʢʦʚʳʝ ʩʘʞʝʥʮʳ ʩʬʦʨʤʠʨʦʚʘʣʠ ʜʠʤʦʨʬʥʳʝ ʢʦʨʥʝʚʳʝ 

ʩʠʩʪʝʤʳ. ʈʘʥʥʠʝ ʪʦʥʢʠʝ (ʵʬʝʤʝʨʥʳʝ) ʢʦʨʥʠ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʯʝʨʝʥʢʘ, 

ʚʝʨʦʷʪʥʦ, ʦʙʨʘʟʦʚʘʣʠʩʴ ʠʟ ʫʞʝ ʠʤʝʶʱʠʭʩʷ ʢʦʨʥʝʚʳʭ ʟʘʯʘʪʢʦʚ. ʆʯʝʚʠʜʥʦ, ʵʪʠ ʢʦʨʥʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʯʝʨʝʥʢʦʚʳʭ ʩʘʞʝʥʮʝʚ ʚʝʩʥʦʡ ʠ ʚ ʥʘʯʘʣʝ ʣʝʪʘ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦʤ 

ʫʚʣʘʞʥʝʥʠʠ ʭʦʨʦʰʦ ʘʵʨʠʨʫʝʤʳʭ ʚʝʨʭʥʠʭ ʩʣʦʝʚ ʧʦʯʚʳ. ʇʦʟʜʥʠʝ ʩʢʝʣʝʪʥʳʝ (ʪʦʣʩʪʳʝ, ʛʨʫʙʳʝ, 

ʛʣʫʙʦʢʠʝ) ʥʘ ʥʠʞʥʠʭ ʩʨʝʟʘʭ ʯʝʨʝʥʢʦʚ, ʚʝʨʦʷʪʥʦ, ʦʙʨʘʟʦʚʘʣʠʩʴ ʯʝʨʝʟ ʢʘʣʣʫʩ de novo. 

ʆʯʝʚʠʜʥʦ, ʵʪʠ ʢʦʨʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʯʝʨʝʥʢʦʚʳʭ ʩʘʞʝʥʮʝʚ ʚ ʣʝʪʥʠʝ ʤʝʩʷʮʳ, 

ʧʦʛʣʦʱʘʷ ʚʣʘʛʫ ʠʟ ʛʣʫʙʦʢʠʭ ʩʣʦʝʚ ʧʦʯʚʳ. ʆʥʠ ʞʝ ʩʣʫʞʘʪ ʦʩʥʦʚʦʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʤʥʦʛʦʣʝʪʥʝʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ. ʈʦʩʪ ʛʣʫʙʦʢʠʭ ʢʦʨʥʝʡ ʤʦʞʝʪ ʦʛʨʘʥʠʯʠʚʘʪʴʩʷ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʩʫʙʘʥʘʵʨʦʙʥʳʭ ʫʩʣʦʚʠʡ ð ʥʝʭʚʘʪʢʦʡ ʢʠʩʣʦʨʦʜʘ ʧʨʠ ʠʟʙʳʪʦʯʥʦʤ 

ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʠ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʦʧʠʩʘʥʥʳʡ ʤʝʭʘʥʠʟʤ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʜʠʤʦʨʬʥʳʭ ʢʦʨʥʝʚʳʭ ʩʠʩʪʝʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʯʝʨʝʥʢʦʚʳʭ ʩʘʞʝʥʮʝʚ S. triandra ʢ 

ʥʝʨʘʚʥʦʤʝʨʥʦʤʫ ʫʚʣʘʞʥʝʥʠʶ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʦʛʦ ʛʦʜʘ ʞʠʟʥʠ.  

ɺʳʷʚʣʝʥʥʘʷ ʮʠʢʣʠʯʥʦʩʪʴ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʧʦʙʝʛʦʚ ȹL(t), 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ (ʦʩʦʙʝʥʥʦ 

ʩʠʥʬʘʟʥʳʤ ʫʩʠʣʝʥʠʝʤ ȹL 10.06 ʠ ʩʠʥʬʘʟʥʳʤ ʦʩʣʘʙʣʝʥʠʝʤ ȹL 16.07, ʨʘʟʜʝʣʝʥʥʳʤʠ 

ʠʥʪʝʨʚʘʣʦʤ ʚ 36 ʩʫʪ) ʥʘ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʦʙʝʛʘʭ. ɺʝʨʦʷʪʥʦ, ʥʘ ʚʩʝ ʧʦʙʝʛʠ ʜʝʡʩʪʚʫʝʪ 

ʥʝʢʦʪʦʨʳʡ ʤʦʱʥʳʡ ʠʤʧʫʣʴʩʥʳʡ ʩʠʥʭʨʦʥʠʟʘʪʦʨ ʥʝʠʟʚʝʩʪʥʦʡ ʧʨʠʨʦʜʳ.  

ʏʝʨʝʜʦʚʘʥʠʝ ʧʠʢʦʚ ʠ ʧʨʦʚʘʣʦʚ ȹL ʩ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ 24 ʩʫʪ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, 

ʯʪʦ ʥʘ ʨʠʪʤʠʢʫ ʨʘʟʚʠʪʠʷ ʧʦʙʝʛʦʚ ʚʣʠʷʶʪ ʚʥʝʰʥʠʝ ʬʘʢʪʦʨʳ ʚ ʚʠʜʝ ʣʠʚʥʝʚʳʭ ʦʩʘʜʢʦʚ ʩ 

ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ 22 é 24 ʩʫʪ. ʆʜʥʘʢʦ ʵʪʘ ʛʠʧʦʪʝʟʘ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʣʠʰʴ ʯʘʩʪʠʯʥʦ. ʄʦʞʥʦ 

ʜʦʧʫʩʪʠʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʝ (çʦʤʦʣʘʞʠʚʘʶʱʝʝè) ʜʝʡʩʪʚʠʝ ʪʨʝʪʴʝʛʦ ʣʠʚʥʷ (ʚ ʩʝʨʝʜʠʥʝ ʠʶʣʷ), 

ʢʦʪʦʨʦʝ ʩʦʚʧʘʜʘʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʦʙʝʛʦʚ. 

çʃʠʚʥʝʚʘʷè ʛʠʧʦʪʝʟʘ ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʙʲʷʩʥʠʪʴ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʚ 

ʧʨʦʤʝʞʫʪʢʘʭ ʤʝʞʜʫ ʣʠʚʥʝʚʳʤʠ ʜʦʞʜʷʤʠ. ʅʝʣʴʟʷ ʦʪʨʠʮʘʪʴ ʚʣʠʷʥʠʝ ʣʠʚʥʝʚʳʭ ʦʩʘʜʢʦʚ ʥʘ 

ʜʠʥʘʤʠʢʫ ʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʧʦʙʝʛʦʚ. ʆʜʥʘʢʦ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʣʠʚʥʠ ʦʢʘʟʳʚʘʶʪ 

ʤʦʜʠʬʠʮʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʤʝʭʘʥʠʟʤʳ, ʨʝʛʫʣʠʨʫʶʱʠʝ ʨʦʩʪʦʚʳʝ ʧʨʦʮʝʩʩʳ.  

ʇʦʣʥʳʡ ʩʝʟʦʥʥʳʡ (ʪʦʯʥʝʝ, ʩʫʙʩʝʟʦʥʥʳʡ, ʠʣʠ ʩʫʙʘʥʥʫʘʣʴʥʳʡ) ʮʠʢʣ ʨʘʟʚʠʪʠʷ ʧʦʙʝʛʦʚ ʚ 

ʣʝʪʥʠʝ ʤʝʩʷʮʳ (ʠʶʥʴ ð ʧʝʨʚʘʷ ʧʦʣʦʚʠʥʘ ʘʚʛʫʩʪʘ) ʚʢʣʶʯʘʝʪ ʯʝʪʳʨʝ ʤʥʦʛʦʜʥʝʚʥʳʭ 

(ʠʥʬʨʘʜʠʘʥʥʳʭ) ʮʠʢʣʘ ʢʦʣʝʙʘʥʠʡ ʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ. ɺ ʧʦʣʥʦʡ ʤʝʨʝ ʩʝʟʦʥʥʳʡ ʮʠʢʣ 

ʨʝʘʣʠʟʦʚʘʥ ʥʘ ʧʦʙʝʛʘʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʩʝʷʥʮʝʚ S. ʅʘ ʧʦʟʜʥʦ ʟʘʚʝʨʰʠʚʰʠʭ ʨʦʩʪ ʧʦʙʝʛʘʭ 

ʯʝʨʝʥʢʦʚʳʭ ʩʘʞʝʥʮʝʚ (ʢʦʥʪʨʦʣʴʥʳʡ ʢʣʦʥ K ʠ ʛʨʫʧʧʘ E2 ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʢʣʦʥʦʚ) 
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ʨʝʘʣʠʟʦʚʘʥʦ ʪʨʠ ʠʥʬʨʘʜʠʘʥʥʳʭ ʮʠʢʣʘ. ʅʘ ʨʘʥʦ ʟʘʚʝʨʰʠʚʰʠʭ ʨʦʩʪ ʧʦʙʝʛʘʭ ʯʝʨʝʥʢʦʚʳʭ 

ʩʘʞʝʥʮʝʚ (ʛʨʫʧʧʘ E1 ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʢʣʦʥʦʚ) ʧʦʣʥʦʩʪʴʶ ʨʝʘʣʠʟʦʚʘʥʦ ʣʠʰʴ ʜʚʘ 

ʠʥʬʨʘʜʠʘʥʥrʭ ʮʠʢʣʘ ʢʦʣʝʙʘʥʠʡ ʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚʣʝʥʘ ʚʨʝʤʝʥʥʘӢ̫ 

ʜʠʩʢʨʝʪʥʦʩʪʴ ʤʦʨʬʦʛʝʥʝʟʘ ʧʦʙʝʛʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʧʦʣʥʦʡ ʠʣʠ ʯʘʩʪʠʯʥʦʡ ʨʝʘʣʠʟʘʮʠʝʡ 

ʩʝʟʦʥʥʦʛʦ ʮʠʢʣʘ ʨʘʟʚʠʪʠʷ ʧʦʙʝʛʦʚ.  

ɼʣʷ ʧʦʣʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʩʝʟʦʥʥʦʛʦ ʮʠʢʣʘ ʨʘʟʚʠʪʠʷ ʧʦʙʝʛʦʚ ʥʝʦʙʭʦʜʠʤ ʜʦʩʪʘʪʦʯʥʳʡ 

ʦʙʲʝʤ ʩʪʨʫʢʪʫʨʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʩʘʞʝʥʮʝʚ ð ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʠʩʪʝʤ: ʚʦʜʦʩʥʘʙʞʘʶʱʠʭ ʢʦʨʥʝʚʳʭ ʠ ʬʦʪʦʩʠʥʪʝʟʠʨʫʶʱʠʭ ʧʦʙʝʛʦʚʳʭ. 

ɺr ʚ̫ʣʝʥʥʘ̫ ʚʨʝʤʝʥʥʘӢ̫ ʜʠʩʢʨʝʪʥʦʩʪʴ ʤʦʨʬʦʛʝʥʝʟʘ ʧʦʙʝʛʦʚ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʘ 

ʥʝʭʚʘʪʢʦʡ ʩʪʨʫʢʪʫʨʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʚʳʭʦʜʘ ʠʟ ʧʨʦʚʘʣʦʚ ȹL ʥʘ 

ʚʦʩʭʦʜʷʱʠʝ ʚʝʪʚʠ ʧʦʩʣʝʜʫʶʱʠʭ ʠʥʬʨʘʜʠʘʥʥʳʭ ʮʠʢʣʦʚ. ʆʙʨʘʟʥʦ ʛʦʚʦʨʷ, ʯʝʨʝʥʢʦʚʳʤ 

ʩʘʞʝʥʮʘʤ ʛʨʫʧʧʳ E2 çʥʝ ʭʚʘʪʠʣʦ ʩʠʣè ʜʣʷ ʚʳʭʦʜʘ ʥʘ ʪʨʝʪʠʡ ʮʠʢʣ, ʘ ʚʩʝʤ ʦʩʪʘʣʴʥʳʤ 

ʯʝʨʝʥʢʦʚʳʤ ʩʘʞʝʥʮʘʤ çʥʝ ʭʚʘʪʠʣʦ ʩʠʣè ʜʣʷ ʚʳʭʦʜʘ ʥʘ ʚʪʦʨʦʡ ʮʠʢʣ. ɺ ʧʦʣʴʟʫ ʵʪʦʡ ʛʠʧʦʪʝʟʳ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʩʝʷʥʮʝʚ S ʩ 4-ʣʝʪʥʝʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ 

ʧʦʣʥʦʩʪʴʶ ʨʝʘʣʠʟʦʚʘʥ ʩʝʟʦʥʥʳʡ ʮʠʢʣ ʨʘʟʚʠʪʠʷ ʧʦʙʝʛʦʚ, ʚʢʣʶʯʘʶʱʠʡ ʯʝʪʳʨʝ ʠʥʬʨʘʜʠʘʥʥʳʭ 

ʮʠʢʣʘ.  

ʅʘ ʨʘʥʦ ʟʘʚʝʨʰʠʚʰʠʭ ʨʦʩʪ ʧʦʙʝʛʘʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʢʣʦʥʦʚ ʥʝʭʚʘʪʢʘ ʩʪʨʫʢʪʫʨʥʦ-

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʢʘʢ ʤʝʞʢʣʦʥʦʚʳʤʠ, ʪʘʢ ʠ 

ʚʥʫʪʨʠʢʣʦʥʦʚʳʤʠ ʨʘʟʣʠʯʠʷʤʠ. ɺʝʨʦʷʪʥʦ, ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʤʦʨʬʦʛʝʥʝʟʘ 

ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʘ ʚʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ð ɻ ʧʠʛʝʥʝʪʠʯʝʩʢʠʤʠ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʧʨʦʮʝʩʩʘʤʠ ʨʠʟʦʛʝʥʝʟʘ.  

ɼʣʷ ʚʝʨʠʬʠʢʘʮʠʠ ʚʳʜʚʠʥʫʪʳʭ ʛʠʧʦʪʝʟ ʥʘʤʠ ʨʘʟʨʘʙʦʪʘʥʳ ʩʭʝʤʳ ʜʚʫʭ ʧʦʧʫʣʷʮʠʦʥʥʦ-

ʢʣʦʥʦʚʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ: ʧʦ ʩʨʘʚʥʝʥʠʶ ʤʦʨʬʦʛʝʥʝʟʘ ʧʦʙʝʛʦʚ S. triandra ʚ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ 

ʧʦʩʘʜʢʘʭ ʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʤʦʨʬʦʛʝʥʝʟʘ ʧʦʙʝʛʦʚ ʥʘ ʦʜʥʦʚʦʟʨʘʩʪʥʳʭ ʩʘʞʝʥʮʘʭ, ʚʳʨʘʱʝʥʥʳʭ ʠʟ 

ʯʝʨʝʥʢʦʚ, ʟʘʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʨʘʟʥʳʭ ʯʘʩʪʝʡ ʧʦʨʦʩʣʝʚʳʭ ʧʦʙʝʛʦʚ. ɺʳʧʦʣʥʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

ʟʘʧʣʘʥʠʨʦʚʘʥʦ ʥʘ 2021 ʛ.  
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ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴ ʨʘʙʦʪʳ ð ʚʳʷʩʥʠʪʴ, ʚʦʟʤʦʞʥʘ ʣʠ ʬʠʪʦʠʥʜʠʢʘʮʠʷ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ 

ʜʝʨʝʚʴʷʤʠ ʠ ʨʘʩʪʝʥʠʷʤʠ. ʀʟʫʯʝʥʳ ʪʝʨʨʠʪʦʨʠʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ: ʟʘʧʦʚʝʜʥʠʢ çɺʠʰʝʨʩʢʠʡè ʠ 

ʣʝʩʘ ʛ. ʇʝʨʤʴ. ʄʝʪʦʜʠʢʘ ʚʢʣʶʯʘʣʘ ʣʠʥʝʘʤʝʥʪʥʳʡ ʠ ʛʝʦʩʪʨʫʢʪʫʨʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʢʦʩʤʦʩʥʠʤʢʦʚ ʠ ʢʘʨʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʪʢʨʳʪʳʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʖ. ʀ. ʌʠʚʝʥʩʢʠʤ 

ʢʦʣʴʮʝʚʳʭ ʩʪʨʫʢʪʫʨ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʳ ʬʠʪʦ- ʠ ʙʠʦʠʥʜʠʢʘʮʠʠ ʤʘʣʳʭ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʣʝʩʘʭ ʛ. ʇʝʨʤʴ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦʷʩʘ ʪʘʢʠʭ ʤʘʣʳʭ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ 

ʟʘʥʠʤʘʶʪ 1,4% ʪʝʨʨʠʪʦʨʠʠ ʠ ʚ ʠʭ ʧʨʝʜʝʣʘʭ ʩʦʭʨʘʥʥʦʩʪʴ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ (Pinus 

sylvestris L.) ʚ 29ï42 ʨʘʟʘ ʚʳʰʝ. ʌʠʪʦʠʥʜʠʢʘʮʠʷ ʤʘʣʳʭ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ ʨʘʟʤʝʨʦʤ 1,0 ʠ 3,0 ʤ 

ʩʦʩʥʦʡ ʧʨʦʷʚʠʣʘʩʴ ʚ ʧʦʷʩʘʭ ʚʣʠʷʥʠʷ ʵʪʠʭ ʟʦʥ: 0ï18 ʩʤ ð ʨʘʜʠʫʩ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʩ 

ʦʪʩʫʪʩʪʚʠʝʤ ʜʝʨʝʚʴʝʚ; 19ï29 ʩʤ ð ʧʦʷʩ ʜʝʧʨʝʩʩʠʠ ʩ ʜʝʨʝʚʴʷʤʠ ʤʘʣʳʭ ʨʘʟʤʝʨʦʚ; 30ï48 ʩʤ ð

 ʧʦʷʩ ʢʦʤʬʦʨʪʘ ʩʦ ʩʨʝʜʥʠʤʠ ʠ ʢʨʫʧʥʳʤʠ ʜʝʨʝʚʴʷʤʠ. ʇʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʩʝʪʝʡ ʩ ʨʘʟʤʝʨʘʤʠ 

ʟʦʥ 1,0 ʠ 8,0 ʤ ʚʙʣʠʟʠ ʛ. ʇʝʨʤʴ (ʥʘ ʨʘʚʥʠʥʝ) ʠ ʚ ʟʘʧʦʚʝʜʥʠʢʝ (ʚ ʛʦʨʘʭ). ɺ ʛʦʨʘʭ ʩʝʪʠ ʙʳʣʠ 

ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʘ ʥʘ ʨʘʚʥʠʥʝ ʠʭ ʦʨʠʝʥʪʘʮʠʷ ʙʳʣʘ ʨʘʩʩʦʛʣʘʩʦʚʘʥʘ ʥʘ 

30Á. ɺ ʟʘʧʦʚʝʜʥʠʢʝ ʢʨʫʧʥʳʝ ʜʝʨʝʚʴʷ ʝʣʠ ʩʠʙʠʨʩʢʦʡ (Picea obovata Ledeb.) ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʥʘ 

ʤʘʣʳʭ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥʘʭ ʨʘʟʤʝʨʦʤ 1,0 ʠ 8,0 ʤ, ʘ ʜʝʨʝʚʴʷ ʩʦʩʥʳ ʢʝʜʨʦʚʦʡ ʩʠʙʠʨʩʢʦʡ (Pinus 

sibirica Du Tour) ð ʥʘ ʟʦʥʘʭ 1,0 ʠ 3,0 ʤ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʟʦʥʘʤʠ 16, 32 ʠ 55 ʤ. ɺ ʧʦʜʛʦʣʴʮʦʚʦʤ 

ʧʦʷʩʝ ʥʘ ʥʠʭ ʦʙʥʘʨʫʞʝʥʳ ʢʦʣʴʮʝʚʳʝ ʩʪʨʫʢʪʫʨʳ ʤʥʦʛʦʣʝʪʥʠʭ ʨʘʩʪʝʥʠʡ. ʇʦ ʢʨʘʷʤ ʙʦʣʦʪ 

ʥʘʡʜʝʥʳ ʮʝʧʦʯʢʠ ʜʝʨʝʚʴʝʚ, ʩʦʚʧʘʜʘʶʱʠʝ ʩ ʢʦʣʴʮʝʚʳʤʠ ʨʘʟʣʦʤʘʤʠ, ʘ ʩʘʤʠ ʮʝʧʦʯʢʠ ʧʦʜʦʙʥʳ 

ʩʪʨʫʢʪʫʨʝ ʩʝʪʝʡ ʤʘʣʳʭ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ. ʕʪʘ ʬʨʘʢʪʘʣʴʥʦʩʪʴ ʪʨʝʙʫʝʪ ʧʦʣʝʚʦʡ ʟʘʚʝʨʢʠ. 

ʇʨʝʜʣʦʞʝʥʘ ʛʠʧʦʪʝʟʘ ʧʦʜʧʠʪʢʠ ʨʘʩʪʝʥʠʡ ʛʝʦʘʢʪʠʚʥʳʤʠ ʟʦʥʘʤʠ, ʦʙʲʷʩʥʷʶʱʘʷ ʪʘʢʞʝ 

ʫʩʧʝʰʥʳʡ ʨʦʩʪ ʜʝʨʝʚʴʝʚ ʥʘ ʩʢʘʣʘʭ, ʛʜʝ ʦʙʝ̡ʤ ʜʦʩʪʫʧʥʦʡ ʧʦʯʚʳ ʤʠʥʠʤʘʣʝʥ. 

 

Abstract. The purpose of the work is to find out how plants react to such zones and whether 

their phytoindication is possible. Two territories of the Perm territory were studied: the Vishersky 

Nature Reserve and forests near Perm. The research methodology included lineament and 

geostructurometric analysis of space images and special maps using ring structures discovered on 

the Earthôs surface by Yu. I. Fivenskii, as well as phyto- and bioindication of small geoactive zones. 

It was found that in the forests near Perm favorable zones of such zones occupy 1.44% of 
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the territory and within their limits the safety of common pine (Pinus sylvestris L.) is 29ï42 times 

higher. Phytoindication of small geoactive zones of 1.0 and 3.0 m by common pine was shown in 

the zones of influence of these zones: 0ï18 cm ð the radius of inhibition with the absence of trees; 

19ï29 cm ð the depression zone with small trees; 30ï48 cm ð the comfort zone with medium and 

large trees. Two types of networks formed by zones of 1.0 and 8.0 m in size near Perm (on 

the plain) and in the reserve (in the mountains) were compared. In the mountains, with high 

geodynamic activity of territories, the networks are oriented in one direction, while on the plain 

their orientation is misaligned by 30Á. In the reserve, large trees of Siberian spruce (Picea obovata 

Ledeb.) were located on small geoactive zones of 1.0 and 8.0 m, and trees of Siberian pine (Pinus 

sibirica Du Tour) ð on zones 1.0 and 3.0 m in combination with zones 16, 32 and 55 m. In 

the subgolets zone, ring structures of perennial plants were also found on the first two types of 

zones. In addition, along the edges of the swamps, chains of trees were found whose direction 

coincides with ring faults, and the chains themselves are similar to the structure of small geoactive 

zones networks, and this fractality requires field verification. The hypothesis recharge of plants 

within geoactive zones is proposed, which also explains the successful growth of trees on rocks, 

where the amount of available soil is minimal. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʦʪʝʢʪʦʥʠʢʘ, ʛʝʦʘʢʪʠʚʥʳʝ ʟʦʥʳ, ʜʨʝʚʦʩʪʦʡ, ʥʘʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ, 

ʩʪʨʫʢʪʫʨʘ ʬʠʪʦʮʝʥʦʟʘ. 

 

Keywords: neotectonics, geoactive zones, stand, plants, structure of phytocenosis. 

 

ɺʚʝʜʝʥʠʝ 

ʀʟʫʯʝʥʠʝ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ ʤʝʪʦʜʘʤʠ ʢʦʩʤʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʠʪʦʠʥʜʠʢʘʮʠʠ, ʢʦʪʦʨʘʷ ʦʪʨʘʞʘʝʪ ʢʦʤʧʣʝʢʩʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʛʣʫʙʠʥʥʳʭ 

ʵʥʝʨʛʠʡ ɿʝʤʣʠ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ, ʧʦʟʚʦʣʠʣʦ ʫʩʪʘʥʦʚʠʪʴ ʮʝʣʳʡ ʨʷʜ ʥʦʚʳʭ ʷʚʣʝʥʠʡ, 

ʧʨʠʦʪʢʨʳʚʘʶʱʠʭ ʩʣʦʞʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʥʝʦʪʝʢʪʦʥʠʢʦʡ ʠ ʩʪʨʫʢʪʫʨʦʡ ʣʝʩʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ [1ï3]. ʅʝʦʪʝʢʪʦʥʠʢʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʘʢʪʠʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʣʘʥʜʰʘʬʪʘ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʘʢʪʠʚʥʳʝ ʟʦʥʳ, ʚʳʜʝʣʷʝʤʳʝ ʧʦ ʩʪʝʧʝʥʠ ʧʣʦʪʥʦʩʪʠ ʣʠʥʝʘʤʝʥʪʦʚ ʠ 

ʠʤʝʶʱʠʭ ʨʘʟʤʝʨʳ ʚ ʩʦʪʥʠ ʠ ʧʝʨʚʳʝ ʪʳʩʷʯʠ ʤʝʪʨʦʚ [4]. ʆʙʰʠʨʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʦʪʣʠʯʘʶʪʩʷ 

ʧʦ ʩʪʝʧʝʥʠ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʢʦʪʦʨʘʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʧʨʝʜʝʣʷʝʪ ʘʢʪʠʚʥʦʩʪʴ ʠ 

ʤʠʛʨʘʮʠʶ ʤʘʣʳʭ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ (ʄɻɸ-ʟʦʥ) ʩ ʨʘʟʤʝʨʘʤʠ ʤʝʪʨʳ ï ʧʝʨʚʳʝ ʜʝʩʷʪʢʠ ʤʝʪʨʦʚ. 

ʕʪʠ ʟʦʥʳ, ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʳʝ ʥʘʤʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʧʦ 5 ʪʠʧʘʤ, ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʧʦ ʠʭ 

ʚʣʠʷʥʠʶ ʥʘ ʜʝʨʝʚʴʷ ʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʠ ʧʘʪʦʛʝʥʥʳʝ. ʀ ʝʩʣʠ ʧʦʩʣʝʜʥʠʝ 

ʠʟʚʝʩʪʥʳ ʢʘʢ ʫʟʣʳ ʩʝʪʝʡ ʍʘʨʪʤʘʥʘ ʠ ʂʫʨʨʠ, ʪʦ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʟʦʥʳ ʤʳ ʦʧʠʩʘʣʠ ʚʧʝʨʚʳʝ [1]. 

ʅʘ ʥʠʭ ʬʦʨʤʠʨʫʶʪʩʷ ʢʨʫʧʥʳʝ ʜʝʨʝʚʴʷ ʙʦʣʴʰʠʥʩʪʚʘ ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ, ʠ ʦʥʠ 

ʚʳʩʪʫʧʘʶʪ ʢʘʢ ʦʙʲʝʢʪʠʚʥʳʝ ʬʠʪʦʠʥʜʠʢʘʪʦʨʳ ʪʘʢʠʭ ʟʦʥ. 

ʆʧʠʩʳʚʘʝʤʳʝ ʥʠʞʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʭʦʜʷʪʩʷ ʥʘ ʩʪʳʢʝ ʛʝʦʣʦʛʠʠ ʠ ʙʠʦʣʦʛʠʠ, ʯʪʦ 

ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʥʦʚʠʟʥʫ ʨʝʟʫʣʴʪʘʪʦʚ. ɺ ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ [1ï3] ʠʟʫʯʘʣʠʩʴ ʪʨʠ ʪʠʧʘ ʄɻɸ-ʟʦʥ ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʚʣʠʷʥʠʝʤ ʥʘ 

ʙʠʦʪʫ ʠ ʜʚʘ ʪʠʧʘ ð ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ. ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʧʘʪʦʛʝʥʥʳʭ ʟʦʥ ʍʘʨʪʤʘʥʘ ʩʝʡʯʘʩ 

ʦʧʨʝʜʝʣʷʶʪ ʫʞʝ ʥʝ ʪʦʣʴʢʦ ʙʠʦʣʦʢʘʮʠʝʡ, ʥʦ ʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʢʦʥʪʨʦʣʷ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʥʘʣʦʞʝʥʠʝʤ ʥʘ ʩʝʪʴ ʍʘʨʪʤʘʥʘ ʬʦʪʦʤʘʪʝʨʠʘʣʦʚ ʠ ʧʦʣʫʯʝʥʠʝʤ ʯʝʪʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʧʦʣʦʩ ʵʪʦʡ 

ʩʝʪʠ ʠ ʝʝ ʫʟʣʦʚ [4].  

ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʟʘʧʦʚʝʜʥʠʢʝ çɺʠʰʝʨʩʢʠʡè ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ ʪʠʧ ʄɻɸ-ʟʦʥ ð ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʟʦʥʳ ʜʠʘʤʝʪʨʦʤ 1,0 ʤ ʠ 8,0 ʤ ʠ ʵʣʝʤʝʥʪʳ 
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ʠʭ ʩʝʪʝʡ ʩʦʧʨʷʞʝʥʳ ʩ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʨʘʟʣʠʯʥʦʛʦ ʛʝʥʝʟʠʩʘ ʚ 75ï85% 

ʩʣʫʯʘʝʚ [5], ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʯʠʪʘʪʴ ʨʘʩʧʦʣʦʞʝʥʠʝ ʤʘʣʳʭ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ ʟʘʚʠʩʠʤʳʤ ʦʪ 

ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ɿʝʤʣʠ. 

ʆʜʥʘʢʦ ʧʨʝʞʜʝ ʯʝʤ ʧʨʦʜʦʣʞʘʪʴ ʩ ʥʠʤʠ ʨʘʙʦʪʫ, ʥʘʤ ʧʨʠʰʣʦʩʴ ʜʝʪʘʣʴʥʦ ʠʩʩʣʝʜʦʚʘʪʴ 

ʩʪʨʫʢʪʫʨʫ ʜʨʝʚʦʩʪʦʝʚ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ. ʀ ʟʜʝʩʴ ʬʘʢʪʦʨʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ 

ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʠ ʪʨʘʜʠʮʠʦʥʥʦ ʠʟʫʯʘʝʤʳʝ ʣʝʩʦʚʝʜʝʥʠʝʤ, ʦʢʘʟʘʣʠʩʴ ʚʝʩʴʤʘ ʠ 

ʚʝʩʴʤʘ ʩʣʘʙʳʤʠ.  ɺ ʧʦʩʚʷʱʝʥʥʦʡ ʵʪʠʤ ʚʦʧʨʦʩʘʤ ʤʦʥʦʛʨʘʬʠʠ [6] ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ 

ʥʘʩʘʞʜʝʥʠʷ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ (Pinus sylvestris L.) ʚ ʚʦʟʨʘʩʪʝ 184 ʛʦʜʘ, ʢʦʪʦʨʳʡ 

ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʢʝʨʥʘʤ ʜʨʝʚʝʩʠʥʳ, ʩ ʧʦʣʥʦʪʦʡ 0,80ï1,01 ʥʘ ʧʣʦʱʘʜʠ 2,2 ʛʘ ʩʦ ʩʧʣʦʰʥʳʤ 

ʢʘʨʪʠʨʦʚʘʥʠʝʤ 735 ʜʝʨʝʚʴʝʚ, ʛʜʝ ʦʙʥʘʨʫʞʠʣʩʷ ʨʷʜ ʥʦʚʳʭ ʷʚʣʝʥʠʡ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ 40% 

ʜʝʨʝʚʴʝʚ ʟʜʝʩʴ ʨʘʩʪʫʪ ʚ ʙʠʦʛʨʫʧʧʘʭ, ʛʜʝ ʩʨʝʜʥʠʝ ʜʠʘʤʝʪʨʳ ʜʝʨʝʚʴʝʚ ʜʦʩʪʦʚʝʨʥʦ ʥʝ 

ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʪʘʢʦʚʳʭ ʧʦ ʥʘʩʘʞʜʝʥʠʶ. ɿʘʪʝʤ ʚ ʚʳʙʦʨʢʝ ʠʟ ʚʩʝʭ ʩʦʩʝʜʩʪʚʫʶʱʠʭ ʜʝʨʝʚʴʝʚ ʧʨʠ 

ʦʪʥʝʩʝʥʠʠ ʩʝʯʝʥʠ̫ ʩʪʚʦʣʘ ʙʦӢʣɹ ʝhʛʦ ʜʝʨʝʚʘ ʢ ʤʝʥɹ ʝhʤʫ ʙrʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʧʨʦ̫ʚʣʝʥʠʝ ʟʘʢʦʥʘ 

çɿʦʣʦʪʦʡ ʧʨʦʧʦʨʮʠʠè ʚ ʚʠʜʝ ʦʪʥʦʰʝʥʠʷ 1,618, ʘ ʪʘʢʞʝ ʜʦʩʪʦʚʝʨʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʜʠʘʤʝʪʨʦʚ 

ʩʦʩʝʜʩʪʚʫʶʱʠʭ ʜʝʨʝʚʴʝʚ, ʨʘʚʥʘʷ r = 0,52Ñ0,037. ʇʨʠ ʵʪʦʤ ʚʦʟʥʠʢʘʣ ʵʬʬʝʢʪ ʧʘʨʪʥʝʨʩʪʚʘ 

ʜʝʨʝʚʴʝʚ ʠ ʝʛʦ ʤʦʱʥʦʩʪʴ ʜʦʩʪʠʛʘʣʘ 28%, ʠ ʵʪʦ ʦʢʘʟʘʣʦʩʴ ʚ 10 ʨʘʟ ʩʠʣʴʥʝʝ, ʯʝʤ ʩʠʣʘ 

ʢʦʥʢʫʨʝʥʮʠʠ ʤʝʞʜʫ ʜʝʨʝʚʴʷʤʠ, ʨʘʚʥʘʷ ʚʩʝʛʦ ʣʠʰʴ 2,2ï2,8%. ɺʩʝ ʵʪʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʜʦʩʪʦʚʝʨʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʦ ʜʝʡʩʪʚʠʠ ʥʝʢʦʝʛʦ çʬʘʢʪʦʨʘ 

ʤʝʩʪʘè, ʪ.ʝ. ʥʘʣʠʯʠʷ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʠʣʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʤʝʩʪ ʚ ʙʠʦʪʦʧʝ, ʛʜʝ ʨʘʟʤʝʨʳ 

ʜʝʨʝʚʴʝʚ ʩʠʥʭʨʦʥʥʦ ʣʠʙʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ, ʣʠʙʦ ʫʤʝʥʴʰʘʶʪʩʷ. 

ʊʘʢʞʝ ʚ ʵʪʦʤ ʥʘʩʘʞʜʝʥʠʠ ʙʳʣʦ ʥʘʥʝʩʝʥʦ ʥʘ ʧʣʘʥ 77 ʦʢʦʥ ʠ ʧʨʦʛʘʣʠʥ, ʟʘʥʠʤʘʶʱʠʭ 40% 

ʧʣʦʱʘʜʠ. ɸʥʘʣʠʟ ʨʘʟʤʝʱʝʥʠʷ ʦʪʧʘʚʰʠʭ ʜʝʨʝʚʴʝʚ ʚ ʵʪʠʭ ʦʢʥʘʭ ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʄɻɸ-ʟʦʥ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʦʢʦʥ ʚ 94% ʩʣʫʯʘʝʚ ʚʳʟʳʚʘʣʠ ʪʨʠ ʬʘʢʪʦʨʘ: ʦʪʩʫʪʩʪʚʠʝ ʚʙʣʠʟʠ 

ʮʝʥʪʨʘ ʙʫʜʫʱʝʛʦ ʦʢʥʘ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ (47% ʚʣʠʷʥʠʷ), ʥʘʣʠʯʠʝ ʚʙʣʠʟʠ 

ʮʝʥʪʨʘ ʦʢʥʘ ʧʘʪʦʛʝʥʥʳʭ ʟʦʥ (44% ʚʣʠʷʥʠʷ) ʠ ʝʩʪʝʩʪʚʝʥʥʳʡ ʦʪʧʘʜ ʜʝʨʝʚʴʝʚ ʧʦ ʧʨʠʯʠʥʝ ʠʭ 

ʩʣʘʙʦʛʦ ʨʘʟʚʠʪʠʷ (3% ʚʣʠʷʥʠʷ). ʅʘ ʥʝʫʩʪʘʥʦʚʣʝʥʥʳʝ ʬʘʢʪʦʨʳ ʧʨʠʭʦʜʠʣʦʩʴ ʪʦʣʴʢʦ 6% 

ʩʣʫʯʘʝʚ ʦʙʨʘʟʦʚʘʥʠʷ ʦʢʦʥ, ʚʳʟʚʘʥʥʳʭ, ʚʝʨʦʷʪʥʦ, ʧʨʦʩʪʦ ʦʪʩʫʪʩʪʚʠʝʤ ʚ ʵʪʠʭ ʤʝʩʪʘʭ ʩʘʤʦʩʝʚʘ 

ʩʦʩʥʳ. ʀʩʭʦʜʷ ʠʟ ʵʪʠʭ ʜʘʥʥʳʭ, ʦʢʥʘ ʠ ʧʨʦʛʘʣʠʥʳ ʦʢʘʟʘʣʠʩʴ ʚʝʩʴʤʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ 

ʧʦʩʝʣʝʥʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʣʝʩʘ [7]. 

ɺ ʪʦʤ ʞʝ ʣʝʩʥʦʤ ʤʘʩʩʠʚʝ ʠʟʫʯʘʣʠ ʝʛʦ ʩʪʨʫʢʪʫʨʫ ʥʘ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ ʨʘʟʤʝʨʦʤ ʦʪ 

0,01 ʛʘ (ʤʠʢʨʦʮʝʥʦʟʳ) ʠ ʜʦ 0,12 ʛʘ (ʤʘʢʨʦʮʝʥʦʟʳ). ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʝʩʪʝʩʪʚʝʥʥʳʝ 

ʬʣʫʢʪʫʘʮʠʠ ʩʨʝʜʥʝʡ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʜʝʨʝʚʘ ʚ ʤʘʢʨʦʮʝʥʦʟʘʭ ʚ ʚʦʟʨʘʩʪʝ 120 ʠ 170 ʣʝʪ 

ʚʣʠʷʣʠ ʥʘ ʜʠʘʤʝʪʨ ʩʦʩʥʳ ʩ ʩʠʣʦʡ 43ï53%. ʆʜʥʘʢʦ ʚ ʤʠʢʨʦʮʝʥʦʟʘʭ ʨʘʩʩʯʠʪʘʥʥʦʝ ʪʨʝʤʷ 

ʤʝʪʦʜʘʤʠ ʚʣʠʷʥʠʝ ʠʭ ʛʫʩʪʦʪʳ ʥʘ ʨʘʟʤʝʨ ʜʝʨʝʚʴʝʚ ʙʳʣʦ ʩʣʘʙʝʝ ʚ 6 ʨʘʟ ʠ ʥʝ ʧʨʝʚʳʰʘʣʦ 10%. ɺ 

ʪʘʢʦʤ ʩʣʫʯʘʝ, ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʚʣʠʷʥʠʝʤ ʛʝʥʦʪʠʧʘ, ʢʦʪʦʨʦʝ ʧʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʠʩʪʦʯʥʠʢʘʤ 

ʨʘʚʥʦ ʧʨʠʤʝʨʥʦ 30%, ʩʦʚʤʝʩʪʥʦʝ ʚʣʠʷʥʠʝ ʛʫʩʪʦʪʳ ʤʠʢʨʦʮʝʥʦʟʘ ʠ ʛʝʥʦʪʠʧʘ ʦʙʫʩʣʦʚʣʠʚʘʶʪ 

ʨʘʟʤʝʨ ʜʝʨʝʚʘ ʧʨʠʤʝʨʥʦ ʥʘ 40%. ʀʟ ʚʩʝʛʦ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʥʘʤ ʦʩʪʘʪʁʩʷ ʥʝʠʟʚʝʩʪʥʳʤʠ 60% 

ʬʘʢʪʦʨʦʚ, ʬʦʨʤʠʨʫʶʱʠʭ ʠ ʦʧʨʝʜʝʣʷʶʱʠʭ ʨʘʟʤʝʨ ʜʝʨʝʚʘ ʚ ʢʦʥʢʨʝʪʥʦʤ ʜʨʝʚʦʩʪʦʝ. ʀ ʵʪʦ 

ʢʘʨʜʠʥʘʣʴʥʦ ʤʝʥʷʝʪ ʚʩʶ ʧʘʨʘʜʠʛʤʫ ʣʝʩʦʚʝʜʝʥʠʷ ʠ ʣʝʩʦʚʦʜʩʪʚʘ [6]. 

ɺ ʣʠʪʝʨʘʪʫʨʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʨʦʩʪʘ ʜʝʨʝʚʴʝʚ ʤʝʩʪʘ ʧʨʝʜʣʦʞʝʥʦ ʥʘʟʳʚʘʪʴ 

çʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʟʦʥʘʤʠè [8]. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʚʩʝ ʙʦʣʝʝ ʩʢʣʦʥʷʶʪʩʷ ʢ ʪʦʤʫ, ʯʪʦ 

ʨʘʟʤʝʨʳ ʜʝʨʝʚʴʝʚ ʟʘʚʠʩʷʪ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʥʝ ʦʪ ʚʥʫʪʨʠʚʠʜʦʚʦʡ ʢʦʥʢʫʨʝʥʮʠʠ, ʘ ʦʪ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʙʠʦʪʦʧʘ ʠ ʥʘʣʠʯʠʷ ʚ ʥʝʤ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʤʝʩʪ [9]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʣʝʜʫʝʪ ʧʨʠʚʝʪʩʪʚʦʚʘʪʴ ʣʶʙʳʝ ʫʩʠʣʠʷ ʧʦ ʚʳʷʩʥʝʥʠʶ ʚʣʠʷʥʠʷ 

ʥʝʠʟʚʝʩʪʥʳʭ ʠ ʧʦʢʘ ʪʨʫʜʥʦ ʧʦʜʜʘʶʱʠʭʩʷ ʠʩʩʣʝʜʦʚʘʥʠʶ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʣʠʪʦʣʦʛʠʷ, ʘ 

ʪʘʢʞʝ ʚʣʠʷʥʠʝ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ ʨʘʟʥʳʭ ʪʠʧʦʚ. ɺ ʮʝʣʦʤ ʤʦʞʥʦ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʧʦ ʥʘʰʠʤ 
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ʠʩʩʣʝʜʦʚʘʥʠʷʤ,  ʚ ʩʪʨʫʢʪʫʨʝ ʜʨʝʚʦʩʪʦʝʚ ʙʣʘʛʦʜʘʨʷ ʚʣʠʷʥʠʶ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ ʧʦʯʪʠ ʥʝ 

ʦʩʪʘʝʪʩʷ ʤʝʩʪʘ ʩʣʫʯʘʡʥʦʤʫ ʨʘʟʤʝʱʝʥʠʶ ʜʝʨʝʚʴʝʚ, ʘ ʠʭ ʜʦʣʛʦʣʝʪʠʝ, ʥʘʩʣʝʜʫʝʤʦʩʪʴ ʨʦʩʪʘ ʠ 

ʨʝʟʢʠʝ ʠʟʤʝʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʥʘʩʣʝʜʫʝʤʦʩʪʠ, ʧʨʠʯʝʤ ʦʪ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʜʦ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ, ʪ. ʝ. ʧʨʦʷʚʣʝʥʠʷ ʵʧʠʛʝʥʦʤʘ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ çʛʝʥʦʪʠʧïʩʨʝʜʘè, 

ʩʚʷʟʘʥʳ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʨʦʜʠʪʝʣʝʡ ʥʘ ʄɻɸ-ʟʦʥʘʭ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʪʠʧʘ [1, 5].  

ʀʩʧʦʣʴʟʫʷ ʙʠʦʣʦʢʘʮʠʦʥʥʳʡ ʤʝʪʦʜ, ʯʝʣʦʚʝʢ ʥʘʯʠʥʘʝʪ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʦʙʣʘʜʘʝʪ ʤʦʱʥʳʤ 

ʣʠʯʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʦʣʫʯʝʥʠʷ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʆʙʲʷʩʥʠʪʴ, ʢʘʢ ʠʤ ʧʦʣʴʟʦʚʘʪʴʩʷ 

ʪʨʫʜʥʦ, ʥʦ ʤʦʞʥʦ ʧʦʧʳʪʘʪʴʩʷ. ɺʦ-ʧʝʨʚʳʭ, ʦʙʲʝʢʪʠʚʥʳʤ ʬʠʪʦʠʥʜʠʢʘʪʦʨʦʤ ʚʦʟʜʝʡʩʪʚʠʷ ʄɻɸ-

ʟʦʥ ʥʘ ʙʠʦʦʙʲʝʢʪʳ ʩʣʫʞʘʪ ʜʝʨʝʚʴʷ. ɺʦ-ʚʪʦʨʳʭ, ʧʨʠ ʦʙʫʯʝʥʠʠ ʤʝʪʦʜʫ ʥʫʞʥʘ ʚʝʨʠʬʠʢʘʮʠʷ 

ʦʱʫʱʝʥʠʡ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʯʝʣʦʚʝʢ ʧʨʦʩʪʦ ʥʝ ʧʦʥʠʤʘʝʪ, ʯʪʦ ʦʥ ʯʫʚʩʪʚʫʝʪ, ʧʦʧʘʜʘʷ ʚ ʵʪʠ 

ʟʦʥʳ. ʇʨʘʢʪʠʯʝʩʢʠ, ʦʥ ʥʝ ʯʫʚʩʪʚʫʝʪ ʥʠʯʝʛʦ. ʊʦʣʴʢʦ ʯʝʨʝʟ ʨʝʘʢʮʠʶ ʩʚʦʝʡ ʨʫʢʠ (ʪʦʯʥʝʝ, ʚʩʝʛʦ 

ʪʝʣʘ), ʚ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ ʨʘʤʢʘ, ʤʘʷʪʥʠʢ ʠʣʠ ʩʝʥʩʦʨ, ʦʙʳʯʥʳʡ ʯʝʣʦʚʝʢ ʤʦʞʝʪ 

ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʩʚʦʝ ʧʝʨʝʩʝʯʝʥʠʝ ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʮʝʥʪʨ ʦʩʦʙʦʡ ʛʝʦʘʢʪʠʚʥʦʡ ʟʦʥʳ. ʇʨʠ 

ʵʪʦʤ ʤʘʨʢʝʨʦʤ ʠʣʠ ʬʠʪʦʠʥʜʠʢʘʪʦʨʦʤ ʧʦʧʘʜʘʥʠʷ ʚ ʙʣʘʛʦʧʨʠʷʪʥʫʶ (ʠʣʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʫʶ) 

ʟʦʥʫ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʚʟʨʦʩʣʳʝ ʜʝʨʝʚʴʷ. ɼʣʷ ʧʝʨʚʠʯʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʙʠʦʧʨʠʙʦʨʘ ʧʦʜ 

ʥʘʟʚʘʥʠʝʤ çʏʝʣʦʚʝʢè ʠ ʝʛʦ ʥʘʩʪʨʦʡʢʠ ʚ ʣʝʩʫ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʢʦʥʪʨʘʩʪʥʳʝ ʬʝʥʦʪʠʧʳ ʜʝʨʝʚʴʝʚ. 

ʅʘʩʪʨʦʡʢʫ ʥʘ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʟʦʥʳ ʧʨʦʚʦʜʷʪ ʚʙʣʠʟʠ ʩʘʤʳʭ ʢʨʫʧʥʳʭ ʜʝʨʝʚʴʝʚ, ʢʦʪʦʨʳʝ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʠʭ ʙʝʟʦʰʠʙʦʯʥʦ. ɼʣʷ ʥʘʩʪʨʦʡʢʠ ʥʘ ʧʘʪʦʛʝʥʥʳʝ ʟʦʥʳ ʚʳʙʠʨʘʶʪ ʜʝʨʝʚʴʷ ʩ 

ʜʝʧʨʝʩʩʠʝʡ ʚ ʨʦʩʪʝ [1]. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ð ʦʧʨʝʜʝʣʠʪʴ ʚʦʟʤʦʞʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʩʪʨʫʢʪʫʨʦʡ ʩʝʪʝʡ 

ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʙʳʣʠ ʚʳʙʨʘʥʳ ʜʚʝ ʪʝʨʨʠʪʦʨʠʠ: ʣʝʩʘ ʟʘʧʦʚʝʜʥʠʢʘ çɺʠʰʝʨʩʢʠʡè ʠ ʣʝʩʘ 

ʚʙʣʠʟʠ ʛ. ʇʝʨʤʴ. (ʈʠʩʫʥʦʢ 1).  
 

 
 

ʈʠʩʫʥʦʢ 1. ʈʘʡʦʥʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʢʘʨʪʝ ʈʦʩʩʠʠ (1) ʠ ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ (2). ɾʝʣʪʘʷ ʪʦʯʢʘ ð 

ʩʦʩʥʦʚʳʡ ʣʝʩ ʚʙʣʠʟʠ ʛ. ʇʝʨʤʴ, ʢʨʘʩʥʘʷ ʪʦʯʢʘ ð ʣʝʩʘ ʟʘʧʦʚʝʜʥʠʢʘ çɺʠʰʝʨʩʢʠʡè. 

 

ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʟʘʧʦʚʝʜʥʠʢʝ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʥʘ ʩʢʣʦʥʘʭ ʛʦʨʳ ʄʫʥʠʥ-ʊʫʤʧ, ʚ 

ʜʦʣʠʥʝ ʨʝʢʠ ɺʠʰʝʨʘ ʠ ʝʝ ʧʨʠʪʦʢʦʚ, ʘ ʥʘ ʚʪʦʨʦʡ ʪʝʨʨʠʪʦʨʠʠ ð ʚ ʣʝʩʘʭ ʟʘʧʘʜʥʝʝ ʛ. ʇʝʨʤʴ. 
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ɼʦ ʥʘʯʘʣʘ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ 

ʨʘʟʨʝʰʝʥʠʷ ʠ ʚ ʨʘʟʥʳʭ ʩʧʝʢʪʨʘʣʴʥʳʭ ʢʘʥʘʣʘʭ. ɹʳʣʠ ʚʳʷʚʣʝʥʳ ʩʠʩʪʝʤʳ ʨʘʟʨʳʚʥʳʭ 

ʥʘʨʫʰʝʥʠʡ ʚ ʚʠʜʝ ʧʨʷʤʦʣʠʥʝʡʥʳʭ ʠ ʜʫʛʦʦʙʨʘʟʥʳʭ ʣʠʥʝʘʤʝʥʪʦʚ ʨʘʟʥʦʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ, 

ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪ ʪʨʝʱʠʥʥʦ-ʨʘʟʨʳʚʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ, ʦʙʨʘʟʳ ʢʦʪʦʨʳʭ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʥʝʡʥʦ ʚʳʪʷʥʫʪʳʤʠ ʬʦʨʤʘʤʠ ʨʝʣʴʝʬʘ: 

ʧʨʷʤʦʣʠʥʝʡʥʳʤʠ ʦʪʨʝʟʢʘʤʠ ʫʩʪʫʧʦʚ ʠ ʧʝʨʝʛʠʙʦʚ ʥʘ ʩʢʣʦʥʘʭ, ʚʦʜʦʨʘʟʜʝʣʴʥʳʤʠ ʣʠʥʠʷʤʠ. 

ʊʘʢʞʝ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥʳ ʧʦ ʵʣʝʤʝʥʪʘʤ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʠ ʚ ʚʠʜʝ 

ʩʧʨʷʤʣʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʨʝʯʥʳʭ ʜʦʣʠʥ ʠ ʦʚʨʘʛʦʚ, ʧʦ ʘʥʦʤʘʣʠʷʤ ʩʪʨʫʢʪʫʨʥʦʛʦ ʨʠʩʫʥʢʘ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʧʦ ʢʦʥʪʫʨʘʤ ʙʦʣʦʪ ʠ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʨʝʣʴʝʬʘ [10ï14]. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠ 

ʚʳʜʝʣʝʥʠʝ ʣʠʥʝʘʤʝʥʪʦʚ ʚʳʧʦʣʥʷʣʦʩ ɹʧʫʪʝʤ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ Landsat. 

ʈʘʩʯʝʪ ʧʣʦʪʥʦʩʪʠ ʣʠʥʝʘʤʝʥʪʦʚ ʙʳʣ ʚʳʧʦʣʥʝʥ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ ArcGIS ʠ ʤʦʜʫʣʷ 

Spatial Analyst ʬʠʨʤʳ ESRI. ʇʨʠ ʛʝʦʩʪʨʫʢʪʫʨʦʤʝʪʨʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʥʦʚʝʡʰʠʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʢʦʩʤʦʠʟʦʙʨʘʞʝʥʠʡ ʩ ʚʳʷʚʣʝʥʠʝʤ  çʤʘʣʳʭ ʢʦʣʴʮʝʚʳʭ ʩʪʨʫʢʪʫʨ 

ʨʳʭʣʳʭ ʦʪʣʦʞʝʥʠʡ ʟʝʤʥʦʡ ʢʦʨʳè, ʦʪʢʨʳʪʳʭ ʚ 2002 ʛ. ʖ. ʀ. ʌʠʚʝʥʩʢʠʤ [15ï16]. ʅʘ ʦʩʥʦʚʝ 

ʵʪʦʛʦ ʘʥʘʣʠʟʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʚʫʣʢʘʥʦʪʝʢʪʦʥʠʯʝʩʢʠʝ ʩʧʠʨʘʣʴʥʦ-ʢʦʣʴʮʝʚʳʝ 

ʩʪʨʫʢʪʫʨʳ ʤʘʥʪʠʡʥʦʛʦ ʟʘʣʦʞʝʥʠʷ [5].  

ʇʨʠ ʬʠʪʦ- ʠ ʙʠʦʠʥʜʠʢʘʮʠʠ ʄɻɸ-ʟʦʥ ʠʩʧʦʣʴʟʦʚʘʣʠ ʙʠʦʣʦʢʘʮʠʦʥʥʳʡ ʤʝʪʦʜ ʩ 

ʢʘʨʪʠʨʦʚʘʥʠʝʤ ʟʦʥ ʧʦ ʤʝʪʦʜʠʢʝ, ʦʧʠʩʘʥʥʦʡ ʚ ʤʦʥʦʛʨʘʬʠʠ [1] ʠ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʧʨʠʚʷʟʢʦʡ 

ʥʘʯʘʣʴʥʦʡ ʠ ʢʦʥʝʯʥʦʡ ʪʦʯʢʠ ʤʘʨʰʨʫʪʘ (ʪʨʝʢʘ) ʢ ʦʧʦʟʥʘʚʘʝʤʳʤ ʥʘ ʢʦʩʤʦʩʥʠʤʢʘʭ ʦʙʲʝʢʪʘʤ: 

ʠʟʛʠʙʘʤ ʨʝʢ, ʧʦʣʷʥʘʤ ʩʨʝʜʠ ʣʝʩʘ ʠ ʦʪʜʝʣʴʥʳʤ ʜʝʨʝʚʴʷʤ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʙʫʩʩʦʣʴ ʠ 

ʤʝʨʥʫʶ ʣʝʥʪʫ, ʪʘʢ ʢʘʢ GPS-ʥʘʚʠʛʘʪʦʨ ʜʘʞʝ ʥʘ ʙʦʣʴʰʠʭ ʧʨʦʛʘʣʠʥʘʭ ʜʘʚʘʣ ʩʤʝʱʝʥʠʝ 

ʢʦʦʨʜʠʥʘʪ ʜʦ 10 ʤ. ʊʘʢʦʡ ʜʚʦʡʥʦʡ ʢʦʥʪʨʦʣʴ ʧʦʟʚʦʣʷʣ ʥʘʥʝʩʪʠ ʤʘʨʰʨʫʪ ʥʘ ʧʣʘʥ ʩ ʪʦʯʥʦʩʪʴʶ 

Ñ2,0ï3,0 ʤ. ɼʣʠʥʘ ʦʩʥʦʚʥʦʛʦ ʪʨʝʢʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʄɻɸ-ʟʦʥ ʨʘʟʤʝʨʦʤ 8,0 ʤ, ʩʦʩʪʘʚʣʷʣʘ ʚ 

ʟʘʧʦʚʝʜʥʠʢʝ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʨʘʙʦʪ 95ï124 ʤ. ʇʨʦʤʝʞʫʪʦʯʥʳʝ ʪʦʯʢʠ ʥʘ ʪʨʝʢʝ ʥʘʥʦʩʠʣʠ ʧʫʪʝʤ 

ʧʨʦʤʝʨʘ ʣʠʥʠʡ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʠʭ ʘʟʠʤʫʪʘ ʚ ʛʨʘʜʫʩʘʭ; ʄɻɸ-ʟʦʥʳ, ʜʝʨʝʚʴʷ ʠ ʜʨʫʛʫʶ 

ʩʠʪʫʘʮʠʶ ʥʘʥʦʩʠʣʠ ʧʦ ʣʠʥʝʡʥʳʤ ʟʘʩʝʯʢʘʤ ʩ ʪʦʯʥʦʩʪʴʶ Ñ0,1 ʤ. ʇʦʩʣʝ ʧʦʣʝʚʳʭ ʨʘʙʦʪ 

ʩʦʩʪʘʚʣʷʣʠ ʘʙʨʠʩʳ-ʧʣʘʥʳ ʠ ʜʦʙʘʚʣʷʣʠ ʠʭ ʚ ʧʨʦʝʢʪ ArcGIS ʚ ʚʠʜʝ ʨʘʩʪʨʘ. ɼʘʣʝʝ ʧʨʦʚʝʨʷʣʠ 

ʧʨʠʚʷʟʢʠ ʠ ʜʝʣʘʣʠ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʪʨʝʢʘ ʧʦ ʜʝʪʘʣʴʥʦʤʫ ʢʦʩʤʦʩʥʠʤʢʫ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ 

ʨʘʟʨʝʰʝʥʠʝʤ 50ï60 ʩʤ. 

ɺ ʣʝʩʘʭ ʛ. ʇʝʨʤʴ ʢʘʨʪʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʙʳʣʦ ʙʦʣʝʝ ʜʝʪʘʣʴʥʳʤ. ʅʘ ʧʣʘʥ, 

ʦʭʚʘʪʳʚʘʶʱʠʡ ʧʣʦʱʘʜʴ 2,2 ʛʘ, ʥʘʥʝʩʣʠ ʜʝʨʝʚʴʷ ʩʦʩʥʳ: 735 ʰʪ. ʞʠʚʳʭ, 54 ʰʪ. ʚʳʚʘʣʝʥʥʳʭ 

ʚʝʪʨʦʤ ʠ 342 ʰʪ. ʦʪʧʘʚʰʠʭ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ 60 ʣʝʪ, ʢʦʪʦʨʳʝ ʫʙʠʨʘʣʠ ʠʟ ʜʨʝʚʦʩʪʦʷ 

ʨʫʙʢʘʤʠ. ʄʝʩʪʘ ʦʪʧʘʚʰʠʭ ʜʝʨʝʚʴʝʚ ʦʧʦʟʥʘʚʘʣʠ ʧʦ ʩʣʝʜʘʤ ʩʪʘʨʳʭ ʧʥʝʡ. ɿʘʪʝʤ ʥʘʥʝʩʣʠ ʥʘ 

ʧʣʘʥ 1147 ʄɻɸ-ʟʦʥ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʚʦʩʴʤʠ ʪʠʧʘʤ ʠ ʧʦʩʪʨʦʠʣʠ ʠʭ ʩʝʪʠ. ʄʘʩʩʠʚ ʣʝʩʘ 

ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʚʪʦʨʦʡ ʥʘʜʧʦʡʤʝʥʥʦʡ ʧʝʩʯʘʥʦʡ ʪʝʨʨʘʩʝ ʨ. ʂʘʤʘ (ʢʦʦʨʜʠʥʘʪʳ ʮʝʥʪʨʘ ʫʯʘʩʪʢʘ 

N58Á00ᾳ45ᾴ ʠ ɽ55Á52ᾳ44ᾴ). ʈʘʙʦʪʳ ʧʨʦʜʦʣʞʘʣʠʩʴ ʪʨʠ ʛʦʜʘ, ʚʩʝ ʜʘʥʥʳʝ ʙʳʣʠ ʚʥʝʩʝʥʳ ʚ ʧʨʦʝʢʪ 

ArcGIS ʠ ʧʦ ʠʭ ʨʝʟʫʣʴʪʘʪʘʤ ʙʳʣʘ ʥʘʧʠʩʘʥʘ ʢʥʠʛʘ, ʚʳʚʦʜʳ ʠʟ ʢʦʪʦʨʦʡ ʧʨʠʚʦʜʠʣʠʩʴ ʚʳʰʝ. ɺ 

ʜʘʥʥʦʡ ʞʝ ʨʘʙʦʪʝ ʤʳ ʧʦʢʘʞʝʤ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʠʪʦʠʥʜʠʢʘʮʠʠ 

ʄɻɸ-ʟʦʥ ʩʦʩʥʦʡ ʦʙʳʢʥʦʚʝʥʥʦʡ (Pinus sylvestris L.), ʘ ʚ ʣʝʩʘʭ ʟʘʧʦʚʝʜʥʠʢʘ ð ʠʥʜʠʢʘʮʠʝʡ 

ʝʣʴʶ ʩʠʙʠʨʩʢʦʡ (Picea obovata Ledeb.) ʠ ʩʦʩʥʦʡ ʢʝʜʨʦʚʦʡ ʩʠʙʠʨʩʢʦʡ (Pinus sibirica Du Tour) 

ʠ ʥʝʢʦʪʦʨʳʤʠ ʤʥʦʛʦʣʝʪʥʠʤʠ ʨʘʩʪʝʥʠʷʤʠ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʥʘʯʘʣʝ ʨʘʩʩʤʦʪʨʠʤ ʚʣʠʷʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʄɻɸ-ʟʦʥ ʨʘʟʤʝʨʦʤ 1,0 ʠ 3,0 ʤ ʥʘ ʨʦʩʪ 

ʜʝʨʝʚʴʝʚ ʩʦʩʥʳ. ɺ ʣʝʩʘʭ ʛ. ʇʝʨʤʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 2,2 ʛʘ ʪʘʢʠʭ ʟʦʥ ʤʳ ʥʘʥʝʩʣʠ ʥʘ ʧʣʘʥ 508 ʰʪ. 

ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ ʚʦʧʨʦʩʳ:  

http://www.bulletennauki.com/
https://ru.wikipedia.org/w/index.php?title=Du_Tour&action=edit&redlink=1
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ïʩʢʦʣʴʢʦ ʪʘʢʠʭ ʟʦʥ ʙʳʣʦ ʟʘʥʷʪʦ ʜʝʨʝʚʴʷʤʠ; 

ïʥʘ ʢʘʢʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʮʝʥʪʨʘ ʟʦʥʳ ʩʦʩʥʘ ʨʝʘʛʠʨʦʚʘʣʘ ʥʘ ʠʭ ʜʝʡʩʪʚʠʝ ʣʫʯʰʝʡ 

ʩʦʭʨʘʥʥʦʩʪʴʶ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʜʠʘʤʝʪʨʘ.  

ɺʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʩʦʩʥʘ ʟʘʥʠʤʘʣʘ ʟʦʥʳ ʨʘʟʤʝʨʦʤ 1,0 ʠ 3,0 ʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ 88,5 ʠ 

ʥʘ 91,2% (ʊʘʙʣʠʮʘ 1).   

 

ʊʘʙʣʠʮʘ 1.  

ɿɸʅʗʊʆʉʊʔ ɹʃɸɻʆʇʈʀʗʊʅʓʍ ɿʆʅ ɼʀɸʄɽʊʈʆʄ 1,0 ʠ 3,0 ʤ ɼɽʈɽɺʔʗʄʀ ʉʆʉʅʓ,  

ɸ ʊɸʂɾɽ ɼɽʈɽɺʔʗʄʀ ɽʃʀ, ʇʆɼʈʆʉʊʆʄ ʀ ʇʆɼʃɽʉʂʆʄ  
 

ɼʝʨʝʚʴʷ ʚ ʨʘʜʠʫʩʝ 50 ʩʤ ʦʪ ʮʝʥʪʨʘ ʟʦʥʳ 
ɿʦʥʳ ʜʠʘʤʝʪʨʦʤ 1,0 ʤ ɿʦʥʳ ʜʠʘʤʝʪʨʦʤ 3,0 ʤ 

ʰʪ. % ʰʪ. % 

ʇʝʨʚʳʡ ʷʨʫʩ (ʩʦʩʥʘ) 

ɾʠʚʳʝ ʜʝʨʝʚʴʷ ʚʦʟʨʘʩʪʦʤ 184 ʛʦʜʘ 225 83,3  195 81,9  

ɺʪʦʨʦʝ ʜʝʨʝʚʦ ʥʘ ʟʦʥʝ (ʙʠʦʛʨʫʧʧʘ) (2)  (22)  

ɺʳʚʘʣʝʥʥʳʝ ʚʝʪʨʦʤ ʚ 2003 ʛ. ʜʝʨʝʚʴʷ  6 2.2 9 3.8 

ʀʪʦʛʦ: ʞʠʚʳʝ ʜʝʨʝʚʴʷ ʜʦ 2003 ʛ.  231 85,6 204 85,7 

ʆʪʧʘʚʰʠʝ ʟʘ 60 ʣʝʪ ʜʝʨʝʚʴʷ ʩʦʩʥʳ ʥʘ ʟʦʥʘʭ 8 3,0 13 5,5 

ɺʩʝʛʦ ʩʦʩʥʘ ʟʘʥʠʤʘʣʘ ʟʦʥʳ ʚ ʚʦʟʨʘʩʪʝ å120 ʣʝʪ 239 88,5 217 91,2 

ɺʪʦʨʦʡ ʷʨʫʩ (ʝʣʴ), ʧʦʜʨʦʩʪ ʠ ʧʦʜʣʝʩʦʢ 

ɽʣʴ ʚ ʚʦʟʨʘʩʪʝ 100ï140 ʣʝʪ  3 1,1 2 0,8 

ʇʦʜʨʦʩʪ ʝʣʠ ʚ ʚʦʟʨʘʩʪʝ 35 ʣʝʪ  5 1,9 4 1,7 

ʇʦʜʣʝʩʦʢ ʙʝʨʝʟʳ ʜʠʘʤʝʪʨʦʤ 5ï14 ʩʤ  8 3,0 3 1,3 

ʅʝʪ ʜʝʨʝʚʴʝʚ   15 5,6 12 5,0 

ɺʩʝʛʦ ʟʦʥ ʥʘ ʧʣʦʱʘʜʠ 2,2 ʛʘ 270 100,0 238 100,0 

  

ɼʘʣʝʝ ʥʘ ʦʮʠʬʨʦʚʘʥʥʦʡ ʢʘʨʪʝ ʦʧʨʝʜʝʣʷʣʠ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʮʝʥʪʨʦʤ ʦʩʥʦʚʘʥʠʷ ʩʪʚʦʣʘ 

ʩʦʩʥʳ ʠ ʮʝʥʪʨʦʤ ʙʣʠʞʥʝʡ ʄɻɸ-ʟʦʥʳ, ʥʘʟʚʘʥʥʦʝ ʥʘʤʠ çʨʘʩʩʪʦʷʥʠʝ ʜʦ ʟʦʥʳè. ʊʘʢʠʭ 

ʨʘʩʩʪʦʷʥʠʡ ʥʘʡʜʝʥʦ 386 ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʜʠʘʤʝʪʨ ʜʝʨʝʚʘ. ʀ ʟʜʝʩʴ ʫʜʘʣʦʩʴ 

ʧʦʥʷʪʴ, ʢʘʢ çʩʘʤʘ ʩʦʩʥʘè, ʢʘʢ ʬʠʪʦʠʥʜʠʢʘʪʦʨ, ʦʧʨʝʜʝʣʷʝʪ ʛʨʘʥʠʮʳ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʜʝʡʩʪʚʠʷ 

ʵʪʠʭ ʟʦʥ. ɼʣʷ ʟʦʥ ʨʘʟʤʝʨʦʤ 1,0 ʤ ʩʚʷʟʴ ʤʝʞʜʫ ʨʘʩʩʪʦʷʥʠʝʤ ʜʦ ʟʦʥʳ ʠ ʜʠʘʤʝʪʨʦʤ ʩʪʚʦʣʘ 

ʩʦʩʥʳ ʠʤʝʝʪ ʧʦʢʘʟʘʪʝʣʴ ʘʧʧʨʦʢʩʠʤʘʮʠʠ R2 = 0,84, ʜʣʷ ʟʦʥ ʨʘʟʤʝʨʦʤ 3,0 ʤ ʦʥ ʨʘʚʝʥ R2 = 0,73, 

ʘ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʚʣʠʷʥʠʠ ʵʪʠʭ ʜʚʫʭ ʟʦʥ R2 = 0,84 (ʈʠʩʫʥʦʢ 2). 

ɼʝʨʝʚʴʷ, ʥʘʭʦʜʠʚʰʠʝʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʠ ʚ ʧʘʪʦʛʝʥʥʦʡ ʟʦʥʘʭ, 

ʦʙʨʘʟʫʶʪ ʭʦʨʦʰʦ ʚʠʜʠʤʳʡ ʢʣʘʩʪʝʨ ʥʠʞʝ ʦʩʥʦʚʥʦʛʦ ʦʙʣʘʢʘ ʪʦʯʝʢ, ʠ ʠʟ ʥʠʭ ʩʬʦʨʤʠʨʦʚʘʣʠ 

ʦʪʜʝʣʴʥʳʡ ʨʷʜ. ʀʩʢʣʶʯʘʷ ʵʪʦʪ ʨʷʜ ʠ ʠʩʧʦʣʴʟʫʷ ʙʣʠʟʢʠʝ ʪʨʝʥʜʳ ʪʨʝʭ ʜʨʫʛʠʭ ʚʳʙʦʨʦʢ, ʙʳʣʠ 

ʚʳʜʝʣʝʥʳ ʦʙʱʠʝ ʜʣʷ ʠʟʫʯʘʝʤʳʭ ʜʚʫʭ ʪʠʧʦʚ ʟʦʥ ʨʘʜʠʫʩʳ ʠ ʧʦʷʩʘ ʠʭ ʚʣʠʷʥʠʷ: 

0ï18 ʩʤ ð ʨʘʜʠʫʩ ʠʥʛʠʙʠʨʦʚʘʥʠʷ, ʛʜʝ ʥʝʪ ʞʠʚʳʭ ʜʝʨʝʚʴʝʚ; 

19ï29 ʩʤ ð ʧʦʷʩ ʜʝʧʨʝʩʩʠʠ, ʩ ʜʝʨʝʚʴʷʤʠ ʤʝʥʝʝ ʩʨʝʜʥʠʭ ʨʘʟʤʝʨʦʚ; 

30ï48 ʩʤ ð ʧʦʷʩ ʢʦʤʬʦʨʪʘ ʩʦ ʩʨʝʜʥʠʤʠ ʠ ʢʨʫʧʥʳʤʠ ʜʝʨʝʚʴʷʤʠ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʚ ʧʨʝʜʝʣʘʭ ʧʦʩʣʝʜʥʝʛʦ ʧʦʷʩʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʧʦʷʩ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʢʦʤʬʦʨʪʘ (34ï48 ʩʤ), ʛʜʝ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʜʝʨʝʚʴʷ. 

ɼʝʨʝʚʴʷ ʚ ʧʦʷʩʘʭ ʢʦʤʬʦʨʪʘ ʄɻɸ-ʟʦʥ, ʚʢʣʶʯʘʷ ʜʝʨʝʚʴʷ ʥʘ ʧʘʪʦʛʝʥʥʳʭ ʟʦʥʘʭ, 

ʜʦʩʪʦʚʝʨʥʦ (t = 8,2 > t0,01 = 2,6) ʧʨʝʚʳʰʘʣʠ ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʥʘ 17% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʚʳʙʦʨʢʦʡ ʠʟ ʜʝʨʝʚʴʝʚ ʥʘ ʥʝʡʪʨʘʣʴʥʳʭ ʤʝʩʪʘʭ ʪʝʨʨʠʪʦʨʠʠ, ʨʘʩʧʦʣʘʛʘʚʰʠʭʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 

51ï450 ʩʤ ʦʪ ʮʝʥʪʨʦʚ ʵʪʠʭ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʟʦʥ. ʇʨʠ ʵʪʦʤ ʚ ʚʳʙʦʨʢʝ ʠʟ 28 ʜʝʨʝʚʴʝʚ, 

ʨʘʩʧʦʣʘʛʘʚʰʠʭʩʷ ʩʨʘʟʫ ʥʘ ʜʚʫʭ ʪʘʢʠʭ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʟʦʥʘʭ, ʧʨʝʚʳʰʝʥʠʝ ʧʦ ʜʠʘʤʝʪʨʫ ʠ ʧʦ 

ʧʣʦʱʘʜʠ ʩʝʯʝʥʠʷ ʩʪʚʦʣʘ ʩʦʩʪʘʚʠʣʦ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 26 ʠ 60% ʧʨʠ t = 6,3 > t0,01 = 2,6. 
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ʈʠʩʫʥʦʢ 2. ɺʣʠʷʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʟʦʥ ʨʘʟʤʝʨʦʤ 1,0 ʠ 3,0 ʤ ʥʘ ʜʠʘʤʝʪʨ ʩʪʚʦʣʦʚ ʩʦʩʥʳ. 

 

ɺ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ ʩʦʩʥʘ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ, çʩʘʤʘ ʫʢʘʟʳʚʘʝʪè ʥʘʤ ʥʘ 

ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʜʣʷ ʥʝʝ ʪʝʨʨʠʪʦʨʠʶ ʚ ʧʨʝʜʝʣʘʭ ʵʪʠʭ ʟʦʥ, ʦʛʨʘʥʠʯʝʥʥʫʶ ʨʘʜʠʫʩʦʤ 0,48 ʤ, 

ʧʦʵʪʦʤʫ ʝʝ ʜʝʨʝʚʴʷ ʷʚʣʷʶʪʩʷ ʭʦʨʦʰʠʤʠ ʬʠʪʦʠʥʜʠʢʘʪʦʨʘʤʠ ʪʘʢʠʭ ʟʦʥ.  ɽʩʣʠ ʧʣʦʱʘʜʴ ʢʘʞʜʦʡ 

ʠʟ ʜʚʫʭ ɻ ʪʠʭ ʟʦʥ ʦʛʨʘʥʠʯʠʪʴ ʨʘʜʠʫʩʦʤ ʢʦʤʬʦʨʪʘ 48 ʩʤ ʠ ʚʳʯʝʩʪʴ ʠʟ ʥʝʝ ʧʣʦʱʘʜʴ 

ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʨʘʜʠʫʩʦʤ 18 ʩʤ, ʪʦ ʙʣʘʛʦʧʨʠʷʪʥʘʷ ʜʣʷ ʩʦʩʥʳ ʧʣʦʱʘʜʴ ʛʝʦʘʢʪʠʚʥʦʡ ʟʦʥʳ 

ʩʦʩʪʘʚʠʪ 0,622 ʤ2. ɺʩʝʛʦ ʥʘ ʫʯʘʩʪʢʝ ʦʙʥʘʨʫʞʝʥʦ 508 ʟʦʥ ʨʘʟʤʝʨʦʤ 1,0 ʠ 3,0 ʤ, ʠ ʚ ʮʝʣʦʤ ʠʭ 

ʙʣʘʛʦʧʨʠʷʪʥʘʷ ʧʣʦʱʘʜʴ ʩʦʩʪʘʚʠʪ 0,622Ĭ508 = 316 ʤ2 ʠʣʠ 1,4% ʚʩʝʡ ʧʣʦʱʘʜʠ ʫʯʘʩʪʢʘ, ʛʜʝ 

ʥʳʥʝ ʨʘʩʪʝʪ 735 ʜʝʨʝʚʴʝʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ 1,44% ʧʣʦʱʘʜʠ ʪʝʦʨʝʪʠʯʝʩʢʠ ʜʦʣʞʥʦ ʙʳʣʦ ʙʳ 

ʥʘʭʦʜʠʪʴʩʷ 735Ĭ0,0144 å 10,6 ʜʝʨʝʚʘ. ʆʜʥʘʢʦ ʥʘ ʵʪʦʡ ʧʣʦʱʘʜʠ (ʥʘ ʟʦʥʘʭ ʜʠʘʤʝʪʨʦʤ 1,0 ʠ 

3,0 ʤ) ʩʝʡʯʘʩ ʨʘʩʪʝʪ 442 ʜʝʨʝʚʘ ʠʣʠ ʚ 42 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʪʝʦʨʝʪʠʯʝʩʢʠ ʧʦʟʚʦʣʷʣʘ ʠʭ 

ʨʘʟʤʝʩʪʠʪʴ ʙʣʘʛʦʧʨʠʷʪʥʘʷ ʧʣʦʱʘʜʴ ʵʪʠʭ ʟʦʥ, ʨʘʚʥʘʷ 1,44%. ʈʝʪʨʦʩʧʝʢʪʠʚʥʳʝ ʨʘʩʯʝʪʳ ʜʣʷ 

ʚʦʟʨʘʩʪʘ ʧʨʠʤʝʨʥʦ 120 ʣʝʪ ʜʘʶʪ ʯʠʩʣʦ ʜʝʨʝʚʴʝʚ ʚ ʪʦ ʚʨʝʤʷ 1132 ʰʪ., ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ 1,44% 

ʧʣʦɦʘʜʠ ʠʟʫʯʘʝʤʳʭ ʟʦʥ ʜʦʣʞʥʦ ʙʳʣʦ ʥʘʭʦʜʠʪʴʩʷ ʪʦʛʜʘ å 16,3 ʰʪ. ʜʝʨʝʚʴʝʚ; ʚ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʞʝ ʠʭ ʙʳʣʦ 478 ʰʪ., ʠʣʠ ʚ 29 ʨʘʟ ʙʦʣʴʰʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʟʦʥʘʭ ʜʠʘʤʝʪʨʦʤ 1,0 ʠ 3,0 ʤ ʩʦʭʨʘʥʥʦʩʪʴ ʩʦʩʥʳ ʚ ʚʦʟʨʘʩʪʝ 120ï170 ʣʝʪ ʚ 29ï

42 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʚ ʩʨʝʜʥʝʤ ʧʦ ʫʯʘʩʪʢʫ (ʤʳ ʦʧʫʩʢʘʝʤ ʟʜʝʩʴ ʨʘʩʯʝʪʳ ʨʘʟʜʝʣʴʥʦ ʧʦ ʧʦʷʩʘʤ 

ʵʪʠʭ ʟʦʥ, ʢʦʪʦʨʳʝ ʜʣʷ ʧʦʷʩʦʚ ʢʦʤʬʦʨʪʘ ʜʘʶʪ ʝʱʝ ʙʦʣʴʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʩʦʭʨʘʥʥʦʩʪʠ ʩʦʩʥʳ). 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʛʣʘʚʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʢʨʫʧʥʳʝ ʜʝʨʝʚʴʷ, ʜʘʶʱʠʝ 

ʦʩʥʦʚʥʦʡ ʫʨʦʞʘʡ ʩʝʤʷʥ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʵʚʦʣʶʮʠʶ ʧʦʧʫʣʷʮʠʠ. ɸʥʘʣʠʟ ʨʘʩʧʦʣʦʞʝʥʠʷ 1/3 

ʢʨʫʧʥʳʭ ʜʝʨʝʚʴʝʚ ʩʦʩʥʳ ʧʦʢʘʟʘʣ, ʯʪʦ 74% ʠʟ ʥʠʭ ʨʘʟʤʝʱʘʣʠʩʴ ʥʘ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʟʦʥʘʭ 1,0 ʠ 

3,0 ʤ. ɽʩʣʠ ʞʝ ʧʨʦʚʝʩʪʠ ʚʳʜʝʣʝʥʠʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʧʣʶʩʦʚʳʭ ʜʝʨʝʚʴʝʚè ʩ ʧʨʝʚʳʰʝʥʠʝʤ ʧʦ 

ʜʠʘʤʝʪʨʫ ʥʘ 30%, ʪʦ 95% ʪʘʢʠʭ ʜʝʨʝʚʴʝʚ ʚ ʜʘʥʥʦʤ ʤʘʩʩʠʚʝ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʠʤʝʥʥʦ ʥʘ ʪʘʢʠʭ 

ʟʦʥʘʭ. ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʛʝʦʘʢʪʠʚʥʳʝ ʟʦʥʳ ʠʥʠʮʠʠʨʫʶʪ 

ʧʦʩʝʣʝʥʠʝ, ʣʫʯʰʠʡ ʨʦʩʪ ʠ ʩʦʭʨʘʥʥʦʩʪʴ ʜʝʨʝʚʴʝʚ, ʬʦʨʤʠʨʫʶʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ 

y = 1,35x + 0,21
wч Ґ лΣуп

y = 1,46x - 2,01
wч Ґ лΣуп

y = 1,30x + 1,94
wч Ґ лΣто

y = 0,62x + 13,51
wч Ґ лΣнс
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ʈʘʩʩʪʦʷʥʠʝ  ʦʪ  ʮʝʥʪʨʦʚ  ʟʦʥ  1.0  ʠ 3.0 ʤ  ʜʦ ʮʝʥʪʨʘ   ʜʝʨʝʚʘ,  ʩʤ

ʥʘ ʟʦʥʝ 1.0 ʤ

ʥʘ ʜʚʫʭ ʟʦʥʘʭ 1.0 ʠ 3.0 ʤ

ʥʘ ʟʦʥʝ 3.0 ʤ

ʥʘ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʠ ʥʘ ʧʘʪʦʛʝʥʥʳʭ 

ʟʦʥʘʭ
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ʥʘʩʘʞʜʝʥʠʡ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʥʘʧʨʘʚʣʷʶʪ ʠ ʦʧʨʝʜʝʣʷʶʪ ʵʚʦʣʶʮʠʶ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ 

ʢʘʢ ʚʠʜʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʢʦʤʧʦʥʝʥʪʳ ʚ ʩʨʝʜʝ ʝʝ ʦʙʠʪʘʥʠʷ ʚ ʢʦʥʢʨʝʪʥʦʤ 

ʤʝʩʪʝ ʙʠʦʪʦʧʘ. 

ɺ ʣʝʩʘʭ ʛ. ʇʝʨʤʴ ʤʳ ʠʟʫʯʘʣʠ ʪʘʢʞʝ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʄɻɸ-ʟʦʥʳ ʩ ʨʘʟʤʝʨʘʤʠ 8, 16, 32 ʠ 

55 ʤ ʠ ʠʭ ʩʝʪʠ. ʆʥʠ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʧʦʚʣʠʷʣʠ ʥʘ ʨʘʟʤʝʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʪʚʦʣʦʚ ʩʦʩʥʳ, 

ʦʜʥʘʢʦ ʠʥʛʠʙʠʨʦʚʘʣʠ ʝʝ ʨʦʩʪ ʚ ʨʘʜʠʫʩʝ 30ï110 ʩʤ ʦʪ ʮʝʥʪʨʦʚ ʵʪʠʭ ʟʦʥ.  

ɺ ʣʝʩʘʭ ʟʘʧʦʚʝʜʥʠʢʘ ɺʠʰʝʨʩʢʠʡ ʠʟʫʯʘʣʠʩʴ ʠ ʜʨʫʛʠʝ ʚʠʜʳ ʜʝʨʝʚʴʝʚ ð ʝʣʴ ʩʠʙʠʨʩʢʘʷ ʠ 

ʢʝʜʨ ʩʠʙʠʨʩʢʠʡ, ʠ ʪʘʤ ʪʦʯʥʦ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʫ ʩʦʩʥʳ, ʢʨʫʧʥʳʝ ʜʝʨʝʚʴʷ ʵʪʠʭ ʚʠʜʦʚ ʙʳʣʠ 

ʣʦʢʘʣʠʟʦʚʘʥʳ ʥʘ ʤʘʣʳʭ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥʘʭ. ʇʨʝʜʩʪʦʷʣʦ ʩʨʘʚʥʠʪʴ ʭʘʨʘʢʪʝʨ ʠ ʩʪʨʫʢʪʫʨʫ ʩʝʪʝʡ 

ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ ʚ ʩʪʦʣʴ ʨʘʟʥʳʭ ʨʘʡʦʥʘʭ (ʥʘ ʨʘʚʥʠʥʝ ʠ ʚ ʛʦʨʘʭ). ɺ ʩʚʷʟʠ ʩ ʦʛʨʘʥʠʯʝʥʠʝʤ 

ʚʨʝʤʝʥʠ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʨʘʙʦʪ ʚ ʟʘʧʦʚʝʜʥʠʢʝ ʤʳ ʚʳʩʪʨʘʠʚʘʣʠ ʥʝ ʚʩʶ ʩʝʪʴ, ʩʦʩʪʦʷʱʫʶ ʠʟ 

ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʪʠʧʘ ʄɻɸ-ʟʦʥ, ʘ ʪʦʣʴʢʦ ʬʨʘʛʤʝʥʪʳ ʩʝʪʠ ʚ ʚʠʜʝ ʤʘʨʰʨʫʪʦʚ (ʪʨʝʢʦʚ), 

ʧʨʦʢʣʘʜʳʚʘʝʤʳʭ ʚ ʚʠʜʝ ʣʦʤʘʥʦʡ ʣʠʥʠʠ ʧʦ ʟʦʥʘʤ ʨʘʟʤʝʨʦʤ 8,0 ʤ ʠ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʵʪʠʤʠ 

ʟʦʥʘʤʠ ʦʪ 4 ʜʦ 20 ʤ. ɼʣʷ ʘʜʝʢʚʘʪʥʦʛʦ ʩʨʘʚʥʝʥʠʷ ʚ ʣʝʩʘʭ ʇʝʨʤʠ ʩʝʪʠ ʠʟ ʟʦʥ ʨʘʟʤʝʨʦʤ 8,0 ʤ 

ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʠʣʠ ʥʘ ʨʠʩʫʥʢʝ ʢʘʢ ʥʝʢʠʝ çʪʨʝʢʠè, ʩʦʝʜʠʥʷʷ ʟʦʥʳ ʚ ʤʝʨʠʜʠʦʥʘʣʴʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʙʦʣʝʝ ʪʦʣʩʪʳʤʠ ʣʠʥʠʷʤʠ (ʈʠʩʫʥʦʢ 3).  
 

 
ʈʠʩʫʥʦʢ 3. ʊʨʝʢʠ ʠʟ ʟʦʥ ʨʘʟʤʝʨʦʤ 8,0 ʤ (ʪʦʣʩʪʳʝ  ʣʠʥʠʠ ʠ ʙʦʣʴʰʠʝ ʢʨʫʛʠ) ʠ ʮʝʧʠ ʠʟ ʟʦʥ 

ʨʘʟʤʝʨʦʤ 1,0 ʤ (ʤʘʣʳʝ ʢʨʫʛʠ ʠ ʪʦʥʢʠʝ ʣʠʥʠʠ). ʌʨʘʛʤʝʥʪ ʫʯʘʩʪʢʘ ʚ ʩʦʩʥʦʚʦʤ ʣʝʩʫ ʟʘʧʘʜʥʝʝ 

ʛʦʨʦʜʘ ʇʝʨʤʴ; ʢʦʦʨʜʠʥʘʪʳ N58Á00ᾳ45ᾴ; ɽ55Á52ᾳ44ᾴ. 
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ʉʝʪʠ, ʦʙʨʘʟʫʝʤʳʝ ʟʦʥʘʤʠ ʨʘʟʤʝʨʦʤ 1,0 ʤ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʮʝʧʠ ʠʟ ʧʦʧʘʨʥʦ 

ʩʦʝʜʠʥʝʥʥʳʭ ʟʦʥ, ʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʨʝʢʘʤ ʠʟ ʟʦʥ ʨʘʟʤʝʨʦʤ 8,0 ʤ ʵʪʠ ʮʝʧʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʚ 

ʣʝʩʘʭ ʛ. ʇʝʨʤʴ ʚ ʜʨʫʛʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʄʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʟʜʝʩʴ ʧʷʪʴ ʮʝʧʝʡ ʠʟ ʟʦʥ 1,0 ʤ ʠ 

ʩʝʤʴ ʪʨʝʢʦʚ ʠʟ ʟʦʥ 8,0 ʤ (ʜʝʨʝʚʴʷ, ʘ ʪʘʢʞʝ ʜʨʫʛʘʷ ʩʠʪʫʘʮʠʷ ʥʘ ʨʠʩʫʥʢʝ 3 ʥʝ ʧʦʢʘʟʘʥʳ). ʎʝʧʠ 

ʠʤʝʶʪ ʟʜʝʩʴ ʩʝʚʝʨʥʦʝ-ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʘ ʪʨʝʢʠ ʠʟ ʟʦʥ 8,0 ʤ ð 

ʩʝʚʝʨʥʦʝ-ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʝ. ʇʨʠ ʵʪʦʤ ʪʨʝʢʠ ʠʟ ʟʦʥ 8,0 ʤ ʧʝʨʝʩʝʢʘʣʠ ʮʝʧʠ ʠʟ ʟʦʥ 1,0 ʤ ʧʦ 4ï6 

ʨʘʟ. ʈʘʟʣʠʯʠʷ ʚ ʠʭ ʦʙʱʝʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʠ ʧʨʠʤʝʨʥʦ 30.̄  

ɺ ʟʘʧʦʚʝʜʥʠʢʝ ʬʨʘʛʤʝʥʪʳ ʩʝʪʝʡ ʚ ʚʠʜʝ ʤʘʨʰʨʫʪʦʚ (ʪʨʝʢʦʚ), ʧʨʦʢʣʘʜʳʚʘʝʤʳʭ ʧʦ ʟʦʥʘʤ 

ʨʘʟʤʝʨʦʤ 8,0 ʤ ʚ ʚʠʜʝ ʣʦʤʘʥʳʭ ʣʠʥʠʡ ʥʘʦʙʦʨʦʪ, ʦʢʘʟʘʣʠʩʴ ʪʝʩʥʦ ʩʦʧʨʷʞʝʥʳ ʠ 

ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩ ʮʝʧʷʤʠ ʠʟ ʟʦʥ ʨʘʟʤʝʨʦʤ 1,0 ʤ (ʈʠʩʫʥʦʢ 4).  

ʅʘ ʈʠʩʫʥʢʝ 4 ʧʦʢʘʟʘʥ ʪʦʣʴʢʦ ʦʜʠʥ ʠʟ ʪʨʝʭ ʪʨʝʢʦʚ, ʧʨʠʯʝʤ ʥʝ ʩʘʤʳʡ ʜʣʠʥʥʳʡ, ʚ 

ʢʦʪʦʨʦʤ ʮʝʧʴ ʠʟ ʧʦʧʘʨʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʟʦʥ ʨʘʟʤʝʨʦʤ 1,0 ʤ ʢʘʢ ʙʳ ʦʙʚʠʚʘʝʪ ʣʦʤʘʥʫʶ ʣʠʥʠʶ, 

ʩʦʝʜʠʥʷʶʱʫʶ ʟʦʥʳ ʨʘʟʤʝʨʦʤ 8,0 ʤ, ʜʣʷ ʢʨʘʪʢʦʩʪʠ ʥʘʟʳʚʘʝʤʫʶ ʪʨʝʢʦʤ ʠ ʩʯʠʪʘʚʰʝʡʩʷ 

ʦʩʥʦʚʦʡ ʤʘʨʰʨʫʪʘ ʧʨʠ ʠʟʫʯʝʥʠʠ ʄɻɸ-ʟʦʥ. ɺ ʧʝʨʚʳʡ ʛʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 2018 ʛ. ʪʘʢʠʭ 

çʧʘʨʥʳʭè ʪʨʝʢʦʚ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʜʚʫʭ ʪʠʧʦʚ ʟʦʥ, ʤʳ ʟʘʣʦʞʠʣʠ ʜʚʘ, ʥʘ ʩʣʝʜʫʶʱʠʡ ʛʦʜ ð ʝʝɦ 

ʦʜʠʥ, ʠ ʢʘʨʪʠʥʘ çʦʙʚʠʚʘʥʠʷè ʠ ʩʦʛʣʘʩʦʚʘʥʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʵʪʠʭ ʩʝʪʝʡ ʙʳʣʘ ʦʯʝʥʴ ʧʦʭʦʞʘ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʠʟʤʝʥʝʥʠʝ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʣʠʥʠʠ ʦʜʥʦʛʦ ʠʟ ʪʨʝʢʦʚ ʜʦ 90Ü ʧʨʠ ʝʛʦ ʟʘʚʝʨʰʝʥʠʠ ʫ 

ʥʝʙʦʣʴʰʦʛʦ ʙʝʟʳʤʷʥʥʦʛʦ ʦʟʝʨʘ. 
 

 
 

ʈʠʩʫʥʦʢ 4. ʊʨʝʢ ˉ5 ʠʟ ʟʦʥ ʨʘʟʤʝʨʦʤ 8,0 ʤ (ʪʦʣʩʪʳʝ ʧʦʣʦʩʳ ʠ ʙʦʣʴʰʠʝ ʢʨʫʛʠ) ʠ ʮʝʧʴ ʠʟ ʟʦʥ 

1,0 ʤ (ʤʘʣʳʝ ʢʨʫʛʠ ʠ ʪʦʥʢʠʝ ʣʠʥʠʠ); ʜʣʷ ʜʝʨʝʚʴʝʚ ʫʢʘʟʘʥʳ ʜʠʘʤʝʪʨʳ ʩʪʚʦʣʦʚ. ʈʘʡʦʥ ʨʫʯʴʷ ʄʫʨʘʚʝʡ ʚ 

ʟʘʧʦʚʝʜʥʠʢʝ ɺʠʰʝʨʩʢʠʡ; ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ 501: N 61Á20ᾳ45ᾴ E 58Á55ᾳ26ᾴ. 

 

ʆʙʱʝʝ ʥʘʧʨʘʚʣʝʥʠʝ ʪʨʝʢʘ 5, ʘ ʪʘʢʞʝ ʪʨʝʢʘ 4 ʚ ʟʘʧʦʚʝʜʥʠʢʝ ɺʠʰʝʨʩʢʠʡ ʦʢʘʟʘʣʦʩʴ 

ʧʦʯʪʠ ʠʜʝʘʣʴʥʦ ʩʦʧʨʷʞʝʥʦ ʩ ʨʘʟʣʦʤʘʤʠ ʨʘʟʨʳʚʥʦʡ ʪʝʢʪʦʥʠʢʠ, ʧʦ ʢʦʪʦʨʳʤ ʬʦʨʤʠʨʫʝʪ 

ʦʩʥʦʚʥʦʝ ʨʫʩʣʦ ʨʝʢʘ ɺʠʰʝʨʘ (ʈʠʩʫʥʦʢ 5).  
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ʈʠʩʫʥʦʢ 5. ʊʨʝʢʠ 4 ʠ 5 ʚʙʣʠʟʠ ʨʫʯʴʷ ʄʫʨʘʚʝʡ ʚ ʟʘʧʦʚʝʜʥʠʢʝ ɺʠʰʝʨʩʢʠʡ ʠ ʨʘʟʣʦʤʳ ʨʘʟʨʳʚʥʦʡ 

ʪʝʢʪʦʥʠʢʠ (ʩʚʝʪʣʳʝ ʣʠʥʠʠ), ʧʦ ʢʦʪʦʨʳʤ ʬʦʨʤʠʨʫʝʪ ʨʫʩʣʦ ʨ. ɺʠʰʝʨʘ. ʂʦʦʨʜʠʥʘʪʳ ʫʩʪʴʷ ʨʫʯʴʷ 

ʄʫʨʘʚʝʡ: N61Á20ᾳ45ᾴ E58Á55ᾳ24ᾴ. 

 

ʈʘʟʙʦʨʫ ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʚ ʟʘʧʦʚʝʜʥʠʢʝ ʥʘ ʟʘʣʦʞʝʥʥʳʭ ʪʨʝʢʘʭ ʠʟ ʄɻɸ-ʟʦʥ ʤʳ ʧʦʩʚʷʪʠʣʠ 

ʩʧʝʮʠʘʣʴʥʫʶ ʤʦʥʦʛʨʘʬʠʶ [5], ʛʜʝ ʥʘ ʦʩʥʦʚʝ ʛʝʦʩʪʨʫʢʪʫʨʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʢʦʩʤʦʩʥʠʤʢʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʪʢʨʳʪʠʷ ʖ. ʀ. ʌʠʚʝʥʩʢʦʛʦ [15ï16], ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʜʚʝ 

ʚʫʣʢʘʥʦʪʝʢʪʦʥʠʯʝʩʢʠʝ ʩʧʠʨʘʣʴʥʦ-ʢʦʣʴʮʝʚʳʝ ʩʪʨʫʢʪʫʨʳ, ʩ ʚʥʝʰʥʠʤʠ ʨʘʜʠʫʩʘʤʠ ʜʦ 1,7 ʢʤ, 

ʦʩʣʦʞʥʝʥʳʝ ʘʥʘʣʦʛʠʯʥʳʤʠ ʤʝʣʢʠʤʠ ʩʧʠʨʘʣʴʥʳʤʠ ʬʦʨʤʘʤʠ ʩ ʨʘʜʠʫʩʘʤʠ 40ï120 ʤ. 

ʉʪʨʫʢʪʫʨʳ ʵʪʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʢʘʟʘʣʠʩʴ ʜʦʯʝʨʥʠʤʠ ʢ ʦʛʨʦʤʥʦʡ ʃʳʧʴʠʥʩʢʦʡ 

ʬʣʶʠʜʠʟʘʪʥʦ-ʵʢʩʧʣʦʟʠʚʥʦʡ ʩʪʨʫʢʪʫʨʝ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʠʟ ʩʝʙʷ ʩʧʠʨʘʣʴʥʦ-ʢʦʣʴʮʝʚʦʡ ʤʝʛʘ-

ʰʪʦʢʚʝʨʢ ʠʥʪʨʫʟʠʚʥʳʭ ʧʠʨʦʢʣʘʩʪʠʪʦʚ ʨʘʟʤʝʨʦʤ 210Ĭ105 ʢʤ, ʢʦʥʪʫʨʳ ʢʦʪʦʨʦʛʦ ʚʳʭʦʜʷʪ ʟʘ 

ʧʨʝʜʝʣʳ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʠ ʘʥʘʣʠʟʫ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʧʦʩʚʷʱʝʥʘ ʦʪʜʝʣʴʥʘʷ ʩʪʘʪʴʷ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʪʨʝʢʦʚ ʠʟ ʄɻɸ-ʟʦʥ ʩ ʣʠʥʝʡʥʳʤʠ ʠ ʢʦʣʴʮʝʚʳʤʠ ʨʘʟʣʦʤʘʤʠ ʚ 75ï85 % 

ʩʣʫʯʘʝʚ ʚʳʷʚʠʣ ʫʩʪʦʡʯʠʚʦʝ ʩʦʚʧʘʜʝʥʠʝ ʠʭ ʧʨʦʩʪʠʨʘʥʠʡ, ʦʩʦʙʝʥʥʦ ʩʦ ʩʧʠʨʘʣʴʥʦ-ʢʦʣʴʮʝʚʳʤʠ 

ʩʠʩʪʝʤʘʤʠ ʨʘʟʣʦʤʦʚ, ʠʤʝʶʱʠʭ ʤʘʥʪʠʡʥʦʝ ʟʘʣʦʞʝʥʠʝ ʠ ʪʨʘʥʩʣʠʨʫʶʱʠʭ ʩʫʤʤʘʨʥʳʡ 

ʛʣʫʙʠʥʥʳʡ ʵʥʝʨʛʦʧʦʪʦʢ, ʚʳʷʚʣʝʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʢʦʪʦʨʦʛʦ ʪʨʝʙʫʝʪ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʠʟʫʯʝʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʚʳʜʚʠʥʫʪʴ ʛʠʧʦʪʝʟʫ, ʯʪʦ ʩʪʨʫʢʪʫʨʘ ʣʝʩʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ ʦʧʦʩʨʝʜʦʚʘʥʥʦ, ʯʝʨʝʟ ʤʘʣʳʝ ʛʝʦʘʢʪʠʚʥʳʝ ʟʦʥʳ, ʧʦʜʯʠʥʝʥʘ ʤʦʱʥʳʤ ʬʘʢʪʦʨʘʤ 

ʥʝʦʪʝʢʪʦʥʠʢʠ, ʧʨʦʷʚʣʷʶʱʠʭ ʩʝʙʷ ʠ ʚʳʜʝʣʷʝʤʳʭ ʢʘʢ ʣʠʥʝʘʤʝʥʪʳ ʨʘʟʥʦʡ ʬʦʨʤʳ ʠ 

ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʧʨʠ ʛʝʦʩʪʨʫʢʪʫʨʦʤʝʪʨʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʢʦʩʤʦʩʥʠʤʢʦʚ. 

ʏʝʤ ʚʳʟʚʘʥʦ ʥʝʩʦʚʧʘʜʝʥʠʝ ʦʨʠʝʥʪʘʮʠʡ ʪʨʝʢʦʚ ʠ ʮʝʧʝʡ ʠʟ ʟʦʥ ʨʘʟʤʝʨʦʤ 1,0 ʤ ʥʘ 

ʨʘʚʥʠʥʝ ʠ ʚ ʛʦʨʘʭ ʧʦʢʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʷʩʥʦ. ɺʧʦʣʥʝ ʚʦʟʤʦʞʥʦ, ʯʪʦ ʨʘʟʣʠʯʠʷ ʚ ʠʭ ʦʨʠʝʥʪʘʮʠʠ 

ʦʙʫʩʣʦʚʣʝʥʳ ʤʦʟʘʠʯʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʣʷ ʠ ʚʣʠʷʥʠʝʤ ʣʠʥʝʘʤʝʥʪʦʚ ʨʘʟʥʦʛʦ 

ʛʝʥʝʟʠʩʘ. ɺ ʟʘʧʦʚʝʜʥʠʢʝ ʛʣʘʚʥʳʤʠ ʷʚʣʷʶʪʩʷ ʨʝʛʠʦʥʘʣʴʥʳʝ ʣʠʥʝʘʤʝʥʪʳ ʠ ʦʥʠ ʠʤʝʶʪ 

ʤʝʨʠʜʠʦʥʘʣʴʥʦʝ (çʫʨʘʣʴʩʢʦʝè) ʥʘʧʨʘʚʣʝʥʠʝ, ʘ ʟʦʥʘʣʴʥʳʝ ʥʘʧʨʘʚʣʝʥʳ ʧʦ ʜʠʘʛʦʥʘʣʠ ʢ ʥʠʤ. 

ʆʜʥʘʢʦ ʚʙʣʠʟʠ ʛ. ʇʝʨʤʴ (ʦʩʦʙʝʥʥʦ ʥʘ ʟʘʧʘʜʝ) ð ʥʘʦʙʦʨʦʪ, ʛʣʘʚʥʦʡ ʷʚʣʷʝʪʩʷ ʜʠʘʛʦʥʘʣʴʥʘʷ 

ʩʠʩʪʝʤʘ [13]. ʂʨʦʤʝ ʪʦʛʦ, ʚʘʞʥʫʶ ʨʦʣʴ ʤʦʞʝʪ ʠʛʨʘʪʴ ʤʦʱʥʦʩʪʴ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ. ɺ 

ʟʘʧʦʚʝʜʥʠʢʝ ʨʘʟʤʘʭ ʵʥʝʨʛʠʠ ʨʝʣʴʝʬʘ ʚʳʰʝ ʠ, ʯʪʦ ʝʱʝ ʚʘʞʥʝʝ, ʟʘʧʦʚʝʜʥʠʢ ð ɻ ʪʦ ʛʦʨʥʘʷ 
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ʩʪʨʘʥʘ, ʛʜʝ ʩʣʦʡ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʫʪʦʥʯʝʥ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʙʣʠʟʦʩʪʴ ʢ ʢʦʨʝʥʥʳʤ ʛʦʨʥʳʤ 

ʧʦʨʦʜʘʤ ʚ ʟʘʧʦʚʝʜʥʠʢʝ ʚ ʤʝʩʪʘʭ ʩ ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʛʜʝ ʤʳ 

ʥʘʯʘʣʠ ʧʨʦʚʦʜʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʘʢ ʨʘʟ ʠ ʚʳʟʳʚʘʝʪ ʩʦʛʣʘʩʦʚʘʥʥʦʝ  ʧʦʚʝʜʝʥʠʝ ʩʝʪʝʡ ʠʟ ʄɻɸ-

ʟʦʥ, ʢʦʛʜʘ ʮʝʧʠ ʠʟ ʟʦʥ 1,0 ʤ çʦʙʚʠʚʘʶʪè ʪʨʝʢ ʠʟ ʟʦʥ ʨʘʟʤʝʨʦʤ 8,0 ʤ ʠ ʦʙʝ ʵʪʠ ʩʝʪʠ ʩʠʥʭʨʦʥʥʦ 

ʤʝʥʷʶʪ ʩʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ.  

ʈʘʡʦʥ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ʛ. ʇʝʨʤʴ ʚ ʧʨʝʜʝʣʘʭ ʰʠʨʦʢʦʡ ʤʝʘʥʜʨʳ ʨʝʢʠ ʂʘʤʘ ʦʪʥʦʩʠʪʩʷ ʢ 

ʙʦʣʝʝ ʩʧʦʢʦʡʥʦʡ ʚ ʪʝʢʪʦʥʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʪʝʨʨʠʪʦʨʠʠ, ʯʝʤ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʦʚʝʜʥʠʢʘ [13]. 

ɿʜʝʩʴ ʩʣʦʡ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʪʦʣʱʝ, ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʨʘʟʣʦʤʦʚ  ʛʣʫʙʞʝ, ʘ ʠʭ 

ʧʨʦʷʚʣʝʥʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʣʘʙʝʝ, ʯʪʦ ʠ ʧʨʠʚʦʜʠʪ, ʚʝʨʦʷʪʥʦ, ʢ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʶ ʚ ʧʦʚʝʜʝʥʠʠ 

ʩʝʪʝʡ ʠʟ ʄɻɸ-ʟʦʥ, ʦʪʤʝʯʝʥʥʦʤʫ ʥʘ ʈʠʩʫʥʢʝ 3. 

ɺ ʣʝʩʘʭ ʟʘʧʦʚʝʜʥʠʢʘ ʚ 2019 ʛ. ʤʳ ʦʙʥʘʨʫʞʠʣʠ ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʚʳʩʦʢʠʭ ʜʝʨʝʚʴʝʚ ʥʘ ʝʛʦ 

ʪʝʨʨʠʪʦʨʠʠ ð ʝʣʴ ʩʠʙʠʨʩʢʫʶ (Picea obovata Ledeb.). ʆʥʘ ʨʘʩʪʝʪ ʥʘ ʚʦʩʪʦʯʥʦʤ ʩʢʣʦʥʝ 

ʄʦʡʚʠʥʩʢʦʛʦ ʢʨʷʞʘ ʢʨʫʪʠʟʥʦʡ 13Á, ʢʦʪʦʨʳʡ ʥʠʞʝ ʧʝʨʝʭʦʜʠʪ ʚ ʙʦʣʝʝ ʢʨʫʪʦʡ ʩʢʣʦʥ 20ï25Á ʩ 

ʤʘʣʦʤʦʱʥʦʡ ʢʘʤʝʥʠʩʪʦʡ ʧʦʯʚʦʡ. ʈʘʟʤʝʨʳ ʵʪʦʡ ʝʣʠ (ʜʠʘʤʝʪʨ 66 ʩʤ ʧʨʠ ʚʳʩʦʪʝ 34 ʤ) ʥʝ 

ʫʩʪʫʧʘʶʪ ʩʘʤʳʤ ʢʨʫʧʥʳʤ ʝʣʷʤ ʚ ʜʦʣʠʥʝ ʨ. ɺʠʰʝʨʘ; ʙʦʣʝʝ ʪʦʛʦ, ʪʘʢʘʷ ʚʳʩʦʪʘ ʝʣʠ ʷʚʣʷʝʪʩʷ 

ʨʝʢʦʨʜʥʦʡ ʠ ʚ ʁʞʥʳʭ ʣʝʩʘʭ ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪ 2019 ʛ. 9 ʩʘʤʳʭ ʢʨʫʧʥʳʭ 

ʜʝʨʝʚʴʝʚ ʝʣʠ ʙʳʣʠ ʣʦʢʘʣʠʟʦʚʘʥʳ ʥʘ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʟʦʥʘʭ ʨʘʟʤʝʨʦʤ 1,0 ʠ 8,0 ʤ, ʘ ʩʘʤʳʝ 

ʢʨʫʧʥʳʝ 8 ʜʝʨʝʚʴʝʚ ʢʝʜʨʘ ʩʠʙʠʨʩʢʦʛʦ (Pinus sibirica Du Tour) ð ʥʘ ʟʦʥʘʭ ʨʘʟʤʝʨʦʤ 1,0 ʠ 3,0 ʤ 

ʧʨʠ ʠʭ ʩʦʯʝʪʘʥʠʠ ʩ ʟʦʥʘʤʠ ʨʘʟʤʝʨʦʤ 16, 32 ʠ 55 ʤ. ʊʘʢʦʝ ʞʝ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʝ ʤʳ 

ʬʠʢʩʠʨʦʚʘʣʠ ʠ ʚ ʧʨʝʜʳʜʫʱʠʭ ʵʢʩʧʝʜʠʮʠʷʭ.  

ʌʘʢʪ ʫʩʧʝʰʥʦʛʦ ʠ ʜʘʞʝ ʬʝʥʦʤʝʥʘʣʴʥʦʛʦ ʨʦʩʪʘ ʜʝʨʝʚʴʝʚ ʥʘ ʩʢʘʣʴʥʳʭ ʦʙʥʘʞʝʥʠʷʭ ʠ 

ʧʣʦʩʢʠʭ ʚʝʨʰʠʥʘʭ ʢʘʤʥʝʡ-ʦʩʪʘʥʮʝʚ ʚʭʦʜʠʪ ʚ ʷʚʥʦʝ ʧʨʦʪʠʚʦʨʝʯʠʝ ʩ ʨʝʟʢʠʤ ʫʤʝʥʴʰʝʥʠʝʤ 

ʤʦʱʥʦʩʪʠ ʧʦʯʚʳ ʚ ʵʪʠʭ ʤʝʩʪʘʭ. ʀ ʛʠʧʦʪʝʟʘ ʧʦʜʧʠʪʢʠ ʜʝʨʝʚʴʝʚ ʵʥʝʨʛʠʝʡ ʄɻɸ-ʟʦʥ ʚʧʦʣʥʝ 

ʦʙʲʷʩʥʷʝʪ ʧʨʠʯʠʥʳ ʠʭ ʫʩʧʝʰʥʦʛʦ ʨʦʩʪʘ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʦʙʲʝʤʝ ʧʦʯʚʳ. ʊʦʛʜʘ ʵʪʦʪ 

ʬʝʥʦʤʝʥ, ʢʦʪʦʨʳʡ ʧʦʯʚʦʚʝʜʳ ʦʙʲʷʩʥʠʪʴ ʥʝ ʤʦʛʫʪ, ʥʘʭʦʜʠʪ ʩʚʦʝ ʦʙʲʷʩʥʝʥʠʝ ʩ ʧʦʟʠʮʠʡ ʙʦʣʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʚ ʨʘʜʠʫʩʝ ʜʝʡʩʪʚʠʷ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ 

(ʈʠʩʫʥʦʢ 6). 

 

  
 

ʈʠʩʫʥʦʢ 6. ʋʩʧʝʰʥʳʡ ʨʦʩʪ ʜʝʨʝʚʴʝʚ ʥʘ ʩʢʘʣʘʭ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʦʙʲʝʤʝ ʧʦʯʚʳ: 1 ð ʭʨʝʙʝʪ 

ʃʦʧʴʠʥʩʢʠʡ ʂʘʤʝʥʴ; 2 ð ʩʢʘʣʳ ʥʘ ʨ. ɺʠʰʝʨʘ. 

  

ʅʘ ʧʦʣʦʛʠʭ ʫʯʘʩʪʢʘʭ ʪʝʨʨʠʪʦʨʠʠ ʚ ʜʦʣʠʥʝ ʨ. ɺʠʰʝʨʘ ʥʘʤʠ ʙʳʣ ʦʪʤʝʯʝʥ ʝʱʝ ʦʜʠʥ 

ʬʝʥʦʤʝʥ ð ʨʝʛʫʣʷʨʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʜʝʨʝʚʴʝʚ ʚ ʚʠʜʝ ʮʝʧʦʯʝʢ ʚ ʨʘʟʨʝʞʝʥʥʳʭ ʜʨʝʚʦʩʪʦʷʭ ʧʦ 

ʢʨʘʷʤ ʙʦʣʦʪ, ʛʜʝ ʩʪʘʥʦʚʷʪʩʷ ʚʠʜʥʳ ʦʪʜʝʣʴʥʦ ʩʪʦʷʱʠʝ ʜʝʨʝʚʴʷ (ʈʠʩʫʥʦʢ 7).  

ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʝʨʝʚʴʷʤʠ ʚ ʪʘʢʠʭ ʮʝʧʦʯʢʘʭ ʩʦʩʪʘʚʣʷʝʪ 4ï14 ʤ, ʠ ʦʥʠ ʠʜʫʪ ʧʦʯʪʠ 

ʧʘʨʘʣʣʝʣʴʥʦ ʨʘʟʣʦʤʘʤ ʃʳʧʴʠʥʩʢʦʡ ʬʣʶʠʜʠʟʘʪʥʦ-ʵʢʩʧʣʦʟʠʚʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʦ ʢʦʪʦʨʦʡ ʰʣʘ 

ʨʝʯʴ ʚʳʰʝ. ʈʷʜʦʤ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʠ ʜʨʫʛʠʝ ʮʝʧʦʯʢʠ ʧʦ ʪʝʥʷʤ ʦʪ ʢʨʦʥ ʜʝʨʝʚʴʝʚ. 
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ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʜʝʨʝʚʴʷ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʤʘʣʳʭ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥʘʭ ʨʘʟʤʝʨʦʤ 1,0 ʤ. 

ʉʚʦʡʩʪʚʝʥʥʦʝ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʤʝʛʘʩʪʨʫʢʪʫʨʘʤ ʦʙʨʘʟʦʚʘʥʠʝ ʩʠʩʪʝʤ ʛʣʫʙʠʥʥʳʭ 

ʩʧʠʨʘʣʴʥʦ-ʢʦʣʴʮʝʚʳʭ ʨʘʟʣʦʤʦʚ ʩ ʰʘʛʦʤ ʟʘʣʦʞʝʥʠʷ ʦʪ 160ï600 ʤ ʜʦ 1,5ï2,5 ʢʤ ʚʳʨʘʞʘʣʦʩʴ ʚ 

ʜʘʥʥʦʤ ʨʘʡʦʥʝ ʟʘʧʦʚʝʜʥʠʢʘ ʚ ʚʳʩʦʢʦʘʤʧʣʠʪʫʜʥʦʤ (0,5ï1,5 ʢʤ) ʢʫʧʦʣʦʚʠʜʥʦʤ ʚʦʟʜʳʤʘʥʠʠ 

ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʛʦʨʥʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ, ʧʨʠʯʝʤ ʩ ʯʝʨʝʜʦʚʘʥʠʝʤ ʪʘʢʠʭ ʚʦʟʜʳʤʘʥʠʡ ʚ 

ʚʠʜʝ çʢʣʘʚʠʰ ʧʠʘʥʠʥʦè, ʛʜʝ ʦʜʥʘ ʢʣʘʚʠʰʘ ʧʦʜʥʷʪʘ, ʘ ʜʨʫʛʘʷ (ʩʘʤ ʨʘʟʣʦʤ ʠ ʝʛʦ ʧʨʦʷʚʣʝʥʠʝ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ) ʦʧʫʱʝʥʘ. ʅʦ ʟʜʝʩʴ, ʚ ʜʦʣʠʥʝ ʨ. ɺʠʰʝʨʘ, ʪʘʢʦʝ ʚʦʟʜʳʤʘʥʠʝ ʙʳʣʦ ʥʘ ʧʦʨʷʜʢʠ 

ʤʝʥʴʰʝ ʠ, ʚʝʨʦʷʪʥʦ, ʥʘ ʦʜʥʦʤ ʪʘʢʦʤ ʧʦʜʥʷʪʠʠ, ʥʝʙʦʣʴʰʦʤ, ʥʦ ʜʦʩʪʘʪʦʯʥʦʤ ʜʣʷ ʫʣʫʯʰʝʥʠʷ 

ʜʨʝʥʘʞʘ, ʢʘʢ ʨʘʟ ʠ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʙʦʣʝʝ ʧʣʦʪʥʳʡ ʜʨʝʚʦʩʪʦʡ, ʚʠʜʠʤʳʡ ʧʦ ʙʦʣʝʝ ʧʣʦʪʥʦʤʫ 

ʬʦʪʦʪʦʥʫ ʤʝʞʜʫ ʧʦʢʘʟʘʥʥʳʤʠ ʥʘ ʈʠʩʫʥʢʝ 7 ʮʝʧʦʯʢʘʤʠ ʠʟ ʜʝʨʝʚʴʝʚ. ʅʘ ʵʪʦʤ ʜʨʝʥʠʨʦʚʘʥʥʦʤ 

ʤʝʩʪʝ ʜʝʨʝʚʴʷ ʩʝʣʷʪʩʷ ʫʞʝ ʥʝ ʪʦʣʴʢʦ ʥʘ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʟʦʥʘʭ, ʥʦ ʠ ʥʘ ʥʝʡʪʨʘʣʴʥʳʭ ʤʝʩʪʘʭ, 

ʪʘʢʩʘʮʠʦʥʥʘʷ ʧʦʣʥʦʪʘ ʜʨʝʚʦʩʪʦʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʠ ʧʦʵʪʦʤʫ ʮʝʧʦʯʢʠ ʜʝʨʝʚʴʝʚ ʩʪʘʥʦʚʷʪʩʷ ʥʝ 

ʪʘʢ ʟʘʤʝʪʥʳ. 

 

 
 

ʈʠʩʫʥʦʢ 7. ʌʨʘʛʤʝʥʪ ʢʦʩʤʦʩʥʠʤʢʘ ʚ 0,5 ʢʤ ʥʘ ʚʦʩʪʦʢ ʦʪ ʫʩʪʴʷ ʨʫʯʴʷ ʄʫʨʘʚʝʡ. ʎʝʧʦʯʢʠ ʠʟ 

ʜʝʨʝʚʴʝʚ (ʢʨʘʩʥʳʝ ʣʠʥʠʠ) ʚ ʝʣʴʥʠʢʝ ʩʬʘʛʥʦʚʦʤ ʩ ʧʨʠʤʝʩʴʶ ʩʦʩʥʳ. ʊʝʤʥʳʝ ʣʠʥʠʠ ð ʢʦʣʴʮʝʚʳʝ 

ʨʘʟʣʦʤʳ ʃʳʧʴʠʥʩʢʦʡ ʬʣʶʠʜʠʟʘʪʥʦ-ʵʢʩʧʣʦʟʠʚʥʦʡ ʩʪʨʫʢʪʫʨʳ. ʂʦʦʨʜʠʥʘʪʳ N 61Á20ᾳ42ᾴ, E 58Á55ᾳ58ᾴ. 

 

ʇʦ-ʚʠʜʠʤʦʤʫ, ʚ ʫʩʣʦʚʠʷʭ ʜʝʬʠʮʠʪʘ ʪʝʧʣʘ ʠ ʧʝʨʝʫʚʣʘʞʥʝʥʠʷ ʚ ʟʘʙʦʣʦʯʝʥʥʳʭ ʣʝʩʘʭ ʜʣʷ 

ʨʘʩʪʝʥʠʡ ʥʘʠʙʦʣʝʝ ʚʘʞʥʦʡ ʩʪʘʥʦʚʠʪʩʷ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʩʨʝʜʳ ʠʭ ʦʙʠʪʘʥʠʷ ʠ 

ʧʨʠ ʘʥʘʣʠʟʝ ʢʦʩʤʦʩʥʠʤʢʦʚ ʥʘʤ, ʚʝʨʦʷʪʥʦ, ʫʜʘʣʦʩʴ ʥʘʧʨʷʤʫʶ ʫʚʠʜʝʪʴ ʧʨʦʷʚʣʝʥʠʷ ʵʥʝʨʛʠʠ 

ɿʝʤʣʠ ʥʘ ʩʪʨʫʢʪʫʨʫ ʵʪʠʭ ʟʘʙʦʣʦʯʝʥʥʳʭ ʜʨʝʚʦʩʪʦʝʚ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʮʝʧʦʯʢʠ ʠʟ ʜʝʨʝʚʴʝʚ 

ʘʜʝʢʚʘʪʥʳ ʩʪʨʫʢʪʫʨʝ ʩʝʪʠ ʠʟ ʟʦʥ ʨʘʟʤʝʨʦʤ 1,0 ʤ, ʛʜʝ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʟʦʥʘʤʠ ʢʦʣʝʙʣʶʪʩʷ ʚ 

ʪʘʢʠʭ ʞʝ ʧʨʝʜʝʣʘʭ ð ʦʪ 4 ʜʦ 14 ʤ ʠ ʨʝʜʢʦ ʜʦ 18ï20 ʤ. ʅʘʧʦʤʥʠʤ, ʯʪʦ ʜʘʞʝ ʚ ʚʝʩʴʤʘ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʣʝʩʘʭ ʚʙʣʠʟʠ ʛ. ʇʝʨʤʴ ʜʝʨʝʚʴʷ ʩʦʩʥʳ ʩʦʭʨʘʥʷʣʠʩʴ ʥʘ ʪʘʢʠʭ ʟʦʥʘʭ ʚ 

29ï42 ʨʘʟʘ ʯʘʱʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʴʶ ʠʭ ʧʦʩʝʣʝʥʠʷ ʚ ʧʦʧʫʣʷʮʠʠ. ʇʦʵʪʦʤʫ 
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ʚʧʦʣʥʝ ʦʙʦʩʥʦʚʘʥʘ ʛʠʧʦʪʝʟʘ ʦ ʪʦʤ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʜʝʬʠʮʠʪʘ ʪʝʧʣʘ ʥʘ ʩʳʨʳʭ ʧʦʯʚʘʭ, ʘ ʪʘʢʞʝ 

ʥʘ ʩʢʘʣʘʭ ʧʨʠ ʝʝ ʜʝʬʠʮʠʪʝ ʜʝʨʝʚʴʷ ʪʘʢʞʝ ʙʫʜʫʪ ʩʝʣʠʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚ ʧʨʝʜʝʣʘʭ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ, ʠ ʙʫʜʫʪ ʷʚʣʷʪʴʩʷ ʠʭ ʬʠʪʦʠʥʜʠʢʘʪʦʨʘʤʠ, ʪ.ʝ. ʤʘʨʢʝʨʘʤʠ ʤʝʩʪ 

ʩ ʪʘʢʠʤʠ ʟʦʥʘʤʠ. 

ʅʘ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥʘʭ ʚ ʟʘʧʦʚʝʜʥʠʢʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʥʝ ʪʦʣʴʢʦ 

ʢʨʫʧʥʳʝ ʜʝʨʝʚʴʷ, ʥʦ ʠ ʬʝʥʦʤʝʥʳ ʫ ʤʥʦʛʦʣʝʪʥʠʭ ʨʘʩʪʝʥʠʡ. ɺ ʣʠʪʝʨʘʪʫʨʝ ʠ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʦ 

ʪʘʢʠʭ ʢʦʣʴʮʝʚʳʭ ʩʪʨʫʢʪʫʨʘʭ ʫ ʤʥʦʛʦʣʝʪʥʠʭ ʨʘʩʪʝʥʠʡ ʩʚʝʜʝʥʠʷ ʦʪʩʫʪʩʪʚʫʶʪ (ʈʠʩʫʥʦʢ 8). 

 

  
 

ʈʠʩʫʥʦʢ 8. ʂʦʣʴʮʝʚʳʝ ʩʪʨʫʢʪʫʨʳ ʠʟ ʤʥʦʛʦʣʝʪʥʠʭ ʨʘʩʪʝʥʠʡ ʥʘ ʤʘʣʦʡ ʛʝʦʘʢʪʠʚʥʦʡ ʟʦʥʝ 

ʨʘʟʤʝʨʦʤ 1,0 ʤ: 1 ð  ʧʘʧʦʨʦʪʥʠʢ ʱʠʪʦʚʥʠʢ ʤʫʞʩʢʦʡ (Dryopteris filix-mas (L.) Schott); 2 ð ʯʝʤʝʨʠʮʘ 

ʃʦʙʝʣʷ (Veratrum lobelianum Bernh.). ʇʦʷʩ ʨʝʜʢʦʣʝʩʴʷ ʛ. ʄʫʥʠʥ-ʊʫʤʧ, ʥʘ ʣʠʥʝʡʥʦʤ ʠ ʢʦʣʴʮʝʚʦʤ 

ʨʘʟʣʦʤʘʭ. 

 

ɺ ʜʦʣʠʥʘʭ ʨʝʢ ʠ ʥʘ ʨʘʚʥʠʥʝ, ʛʜʝ ʧʦʯʚʳ ʙʦʣʝʝ ʙʦʛʘʪʳʝ, ʪʘʢʠʭ ʢʦʣʴʮʝʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʤʳ 

ʥʝ ʥʘʰʣʠ; ʩʢʦʨʝʝ ʚʩʝʛʦ, ʦʥʠ ʚʩʪʨʝʯʘʶʪʩʷ ʪʦʣʴʢʦ ʚ ʧʦʷʩʝ ʨʝʜʢʦʣʝʩʴʷ ʧʨʠ ʜʝʬʠʮʠʪʝ ʪʝʧʣʘ ʠ ʥʘ 

ʤʘʣʦʤʦʱʥʳʭ ʱʝʙʥʠʩʪʳʭ ʧʦʯʚʘʭ, ʛʜʝ ʵʪʠ ʨʘʩʪʝʥʠʷ ʧʦʜʧʠʪʳʚʘʶʪʩʷ ʵʥʝʨʛʠʝʡ ʚ ʧʦʷʩʝ ʢʦʤʬʦʨʪʘ 

ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ ʪʦʯʥʦ ʪʘʢʞʝ, ʢʘʢ ʵʪʦ ʜʝʣʘʶʪ ʜʝʨʝʚʴʷ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʦʜʚʦʜʷ ʠʪʦʛʠ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʫʢʚʘʣʴʥʦ ʢʘʞʜʳʡ ʜʝʥʴ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʜʝʠ ʬʨʘʢʪʘʣʴʥʦʩʪʠ ʛʝʦ- ʠ ʬʠʪʦʩʪʨʫʢʪʫʨ ʠ ʛʠʧʦʪʝʟʳ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʧʦʜʧʠʪʢʠ ʨʘʩʪʝʥʠʡ ʛʣʫʙʠʥʥʳʤʠ ʠʟʣʫʯʝʥʠʷʤʠ ɿʝʤʣʠ ʯʝʨʝʟ ʤʘʣʳʝ ʛʝʦʘʢʪʠʚʥʳʝ ʟʦʥʳ ʧʨʠʥʦʩʠʪ 

ʚʩʝ ʥʦʚʳʝ ʠ ʥʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ. ɺʥʠʤʘʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʣʝʚʳʭ ʜʘʥʥʳʭ, ʛʜʝ ʥʝ ʚʩʝ ʦʯʝʚʠʜʥʦ ʠ 

ʦʩʣʦʞʥʝʥʦ ʧʝʨʝʢʨʝʩʪʥʳʤ ʚʣʠʷʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʝʩʴʤʘ ʥʝʧʨʦʩʪ, ʠ ʥʝ ʚʩʝʛʜʘ ʩʨʘʟʫ 

ʧʦʣʫʯʘʝʪʩʷ ʧʦʜʪʚʝʨʜʠʪʴ ʪʫ ʠʣʠ ʠʥʫʶ ʛʠʧʦʪʝʟʫ. ʆʜʥʘʢʦ ʯʝʤ ʙʦʣʴʰʝ ʩʜʝʣʘʥʦ ʚ ʢʘʨʪʠʨʦʚʘʥʠʠ 

ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʘʤʳʭ ʨʘʟʥʳʭ ʤʝʪʦʜʦʚ, ʚʢʣʶʯʘʷ ʬʠʪʦ- ʠ ʙʠʦʠʥʜʠʢʘʮʠʶ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʚʳʯʣʝʥʠʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ, ʠ 

ʢʦʪʦʨʘʷ ʚʳʭʦʜʠʪ ʧʨʠ ʵʪʦʤ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʧʦ ʩʠʣʝ ʚʣʠʷʥʠʷ ʥʘ ʬʠʪʦʮʝʥʦʟʳ, ʪʝʤ ʙʦʣʴʰʝ 

ʧʦʷʚʣʷʝʪʩʷ ʥʦʚʳʭ, ʧʨʝʞʜʝ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʚʦʟʥʠʢʘʚʰʠʭ ʚʦʧʨʦʩʦʚ. ʄʘʣʫʶ ʠʭ ʯʘʩʪʴ ʤʳ 

ʦʙʦʟʥʘʯʠʣʠ ʢʘʢ ʨʘʙʦʯʠʝ ʛʠʧʦʪʝʟʳ, ʪʨʝʙʫʶʱʠʝ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʇʨʠʤʝʥʝʥʠʝ ʢʦʩʤʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʬʠʪʦ- ʠ ʙʠʦʠʥʜʠʢʘʮʠʠ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ ʚ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ ʥʘ ʤʘʣʦ ʥʘʨʫʰʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʧʦʟʚʦʣʠʣʦ 

ʦʧʨʝʜʝʣʠʪʴ ʚʘʞʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʩʪʨʫʢʪʫʨʦʡ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ, ʠʭ ʪʠʧʘʤʠ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʩʪʨʫʢʪʫʨʦʡ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ð ʜʨʝʚʦʩʪʦʝʚ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ, ʝʣʠ ʩʠʙʠʨʩʢʦʡ, 

ʩʦʩʥʳ ʢʝʜʨʦʚʦʡ ʩʠʙʠʨʩʢʦʡ ʠ ʬʠʪʦʩʪʨʫʢʪʫʨʘʤʠ ʥʝʢʦʪʦʨʳʭ ʨʘʩʪʝʥʠʡ ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ. 

ʌʠʪʦʠʥʜʠʢʘʮʠʷ ʤʘʣʳʭ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ ʩʦʩʥʦʡ ʧʦʟʚʦʣʠʣʘ ʦʧʨʝʜʝʣʠʪʴ ʚʥʫʪʨʝʥʥʶʶ 
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ʩʪʨʫʢʪʫʨʫ ʵʪʠʭ ʟʦʥ, ʚʥʫʪʨʠ ʢʦʪʦʨʳʭ ʝʩʪʴ ʨʘʜʠʫʩ ʠʥʛʠʙʠʨʦʚʘʥʠʷ, ʧʦʷʩ ʜʝʧʨʝʩʩʠʠ ʠ ʧʦʷʩ 

ʢʦʤʬʦʨʪʘ. ʊʨʠ ʪʠʧʘ ʟʦʥ ʩ ʨʘʟʤʝʨʦʤ 1,0, 3,0 ʠ 8,0 ʤ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ ʙʣʘʛʦʧʨʠʷʪʥʳʤ. ʆʥʠ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʨʘʚʥʦʤʝʨʥʦ ʚ ʢʦʣʠʯʝʩʪʚʝ 200ï300 hʪ./ʛʘ ʚ ʚʠʜʝ ʮʝʧʝʡ ʠ ʩʦʩʥʘ 

ʟʘʥʠʤʘʝʪ ʠʭ ʥʘ 88ï91%, ʬʦʨʤʠʨʫʷ 74% ʜʝʨʝʚʴʝʚ-ʣʠʜʝʨʦʚ ʩ ʨʘʟʤʝʨʘʤʠ ʩʪʚʦʣʦʚ, ʥʘ 30% 

ʧʨʝʚʳʰʘʶʱʠʭ ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʜʨʝʚʦʩʪʦʷ. ɺ ʛʦʨʘʭ ʧʨʠ ʚʳʩʦʢʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʡ ʵʪʠ ʩʝʪʠ  ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʘ ʥʘ ʨʘʚʥʠʥʝ ʠʭ 

ʦʨʠʝʥʪʘʮʠʷ ʨʘʩʩʦʛʣʘʩʦʚʘʥʘ ʥʘ 30Á. ɸʥʘʣʠʟ ʪʨʝʢʦʚ ʧʦ ʵʪʠʤ ʟʦʥʘʤ ʚʳʷʚʠʣ ʫʩʪʦʡʯʠʚʦʝ 

ʩʦʚʧʘʜʝʥʠʝ ʠʭ ʧʨʦʩʪʠʨʘʥʠʡ ʩ ʣʠʥʝʡʥʳʤʠ ʠ ʢʦʣʴʮʝʚʳʤʠ ʨʘʟʣʦʤʘʤʠ ʚ 75ï85% ʩʣʫʯʘʝʚ, 

ʦʩʦʙʝʥʥʦ ʩʦ ʩʧʠʨʘʣʴʥʦ-ʢʦʣʴʮʝʚʳʤʠ ʩʠʩʪʝʤʘʤʠ ʨʘʟʣʦʤʦʚ, ʠʤʝʶʱʠʭ ʤʘʥʪʠʡʥʦʝ ʟʘʣʦʞʝʥʠʝ.  

ʅʘ ʥʝʢʦʪʦʨʳʭ ʢʦʩʤʦʩʥʠʤʢʘʭ ʚʧʝʨʚʳʝ ʦʙʥʘʨʫʞʝʥʦ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʦʝ ʷʚʣʝʥʠʝ ï   

ʮʝʧʦʯʢʠ ʜʝʨʝʚʴʝʚ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʥʘ ʤʘʣʳʭ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥʘʭ 

ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʪʠʧʘ ʠ ʥʫʞʥʘ ʧʨʦʚʝʨʢʘ ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ. ʇʨʝʜʣʦʞʝʥʘ 

ʛʠʧʦʪʝʟʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʧʦʜʧʠʪʢʠ ʨʘʩʪʝʥʠʡ ʤʘʣʳʤʠ ʛʝʦʘʢʪʠʚʥʳʤʠ ʟʦʥʘʤʠ, ʦʙʲʷʩʥʷʶʱʘʷ 

ʦʙʨʘʟʦʚʘʥʠʝ ʢʦʣʴʮʝʚʳʭ ʩʪʨʫʢʪʫʨ ʫ ʨʘʩʪʝʥʠʡ, ʚʳʩʪʨʘʠʚʘʥʠʝ ʜʝʨʝʚʴʝʚ ʚ ʮʝʧʦʯʢʠ ʧʦ ʢʨʘʷʤ 

ʙʦʣʦʪ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʳʜʘʶʱʠʭʩʷ ʧʦ ʨʘʟʤʝʨʘʤ ʜʝʨʝʚʴʝʚ ʚ ʨʘʟʥʳʭ ʵʢʦʪʦʧʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʫʩʧʝʰʥʳʡ ʨʦʩʪ ʜʝʨʝʚʴʝʚ ʥʘ ʩʢʘʣʘʭ, ʛʜʝ ʦʙʲʝʤ ʜʦʩʪʫʧʥʦʡ ʜʝʨʝʚʴʷʤ ʧʦʯʚʳ ʤʠʥʠʤʘʣʝʥ. 

 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ɸʚʪʦʨʳ ʙʣʘʛʦʜʘʨʷʪ ʜʠʨʝʢʪʦʨʘ ʟʘʧʦʚʝʜʥʠʢʘ çɺʠʰʝʨʩʢʠʡè ʇʘʚʣʘ ʅʠʢʦʣʘʝʚʠʯʘ ɹʘʭʘʨʝʚʘ 

ʟʘ ʧʦʤʦʱʴ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʝʦʮʝʥʠʤʫʶ ʪʝʭʥʠʯʝʩʢʫʶ ʧʦʤʦʱʴ ʧʦ 

ʢʘʨʪʠʨʦʚʘʥʠʶ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʦʣʝʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʦʢʘʟʘʣʠ ʩʦʪʨʫʜʥʠʢʠ ʣʘʙʦʨʘʪʦʨʠʠ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʥʦʟʘ ɽʅʀ ʇɻʅʀʋ ʜ-ʨ ʛʝʦʣ.-ʤʠʥʝʨʘʣ. ʥʘʫʢ ʧʨʦʬ. ʀʛʦʨʴ 

ʉʝʨʛʝʝʚʠʯ ʂʦʧʳʣʦʚ ʠ ʢʘʥʜ. ʛʝʦʣ.-ʤʠʥʝʨʘʣ. ʥʘʫʢ ʜʦʮʝʥʪ ʇʘʚʝʣ ɸʥʘʪʦʣʴʝʚʠʯ ʂʨʘʩʠʣʴʥʠʢʦʚ.  
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Abstract. Absheron National Park was established based on Absheron State Nature Lowland 

in 783 hectares of the territory of Khazar district of Baku city by the decree of the president of 

the country on February 08, 2005; the main purpose is to provide the protection of environment, 

efficient use, protection of endangered rare plant species, the development of ecotourism, 

organization of the tourism and recreation zones and environmental enlightenment. For this 

purpose, the geobotanical research of the psammophyte-desert vegetation formed in the ecosystem 

(biogeocenosis) of Absheron National Park which located in the part of Suiti cape and Shahdili of 

the Caspian Sea in Absheron peninsular were executed by the method of ñrouteò on May-June of 

2018ï2019 and the following were identified. As it can be seen from ñThe classification of 

the vegetation of Northern and southern Caspian coastò made up by us for the first time, 

2 formation classes, 4 formation groups and 7 associations have been determined in 

the psammophyte-desert vegetation that formed in the territory of Absheron National Park. 

 

ɸʥʥʦʪʘʮʠʷ. ɸʧh ʝʨʦʥʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ ʩʦʟʜʘʥ ʥʘ ʙʘʟʝ ɸʧh ʝʨʦʥʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ʥʘ 783 ʛʘ ʪʝʨʨʠʪʦʨʠʠ ʍʘʟʘʨʩʢʦʛʦ ʨʘʡʦʥʘ ʛ. ɹʘʢʫ 

ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʦʪ 8 ʬʝʚʨʘʣʷ 2005 ʛʦʜʘ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ: 

ʦʙʝʩʧʝʯʝʥʠʝ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʟʘʱʠʪʘ ʨʝʜʢʠʭ ʚʠʜʦʚ 

ʨʘʩʪʝʥʠʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ, ʨʘʟʚʠʪʠʝ ʵʢʦʪʫʨʠʟʤʘ, ʦʨʛʘʥʠʟʘʮʠʷ 

ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʟʦʥ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʩʚʝʱʝʥʠʝ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʚ ʤʘʝ-ʠʁ ʥʝ 2018ï

2019 ʛʛ. ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʩʘʤʤʦʬʠʪʥʦ-ʧʫʩʪʳʥʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʩʬʦʨʤʠʨʦʚʘʚʰʝʡʩʷ ʚ ʵʢʦʩʠʩʪʝʤʝ (ʙʠʦʛʝʦʮʝʥʦʟʝ) ɸʧh ʝʨʦʥʩʢʦʛʦ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ ʥʘ ʤʳʩʝ ʉʫʠʪʠ ʠ ʐʘʭʜʠʣʠ ʤʝʪʦʜʦʤ çʤʘʨʰʨʫʪʦʚè. ʂʘʢ ʚʠʜʥʦ ʠʟ 

ʩʦʩʪʘʚʣʝʥʥʦʡ ʥʘʤʠ ʚʧʝʨʚʳʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʩʝʚʝʨʥʦʛʦ ʠ ʶʞʥʦʛʦ ʧʦʙʝʨʝʞʴʷ 

ʂʘʩʧʠʷ, ʚ ʧʩʘʤʤʦʬʠʪʥʦ-ʧʫʩʪʳʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʩʬʦʨʤʠʨʦʚʘʚʰʝʡʩʷ ʚ 2015 ʛ., ʚʳʜʝʣʝʥʦ 

2 ʢʣʘʩʩʘ ʬʦʨʤʘʮʠʡ, 4 ʛʨʫʧʧʳ ʬʦʨʤʘʮʠʡ ʠ 7 ʘʩʩʦʮʠʘʮʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʧh ʝʨʦʥʩʢʦʛʦ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ. 

 

Keywords: biocenoses, phytocenoses, formation, association, dominant, subdominant. 
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Introduction 

Geobotanical research of psammophyte-desert vegetation formed in the ecosystem of 

Absheron National Park located in Shahdili and Suite cape of the Caspian Sea in Absheron 

peninsula [1] were carried out by ñrouteò method in MayïJune 2018ï2019. 

To make efficient use of the natural ecosystem, the phytocenological structure of the region 

was studied by conducting geobotanical studies on the Caspian coast, as well as an ecological-

geobotanical map was compiled (Figure). 

 
Figure. Ecological-geobotanical map. 

 

During the field research, the species composition of vegetation, modern phytocenological 

classification of plants, endemic, rare, endangered and included in the ñRed Bookò [2], as well as 

dominant and subdominant species distributed in the National Park vegetation It is reflected in the 

electronic map and recommendations on sand protection measures have been prepared. 

 

Materials and methodology 

It was recorded in the coastal psammophyte-desert phytocenosis of the Caspian coastal strip 

of Absheron National Park [3], as well as geobotanical parameters of ivy-argusion 

(ConvolvuletumïArgusiosum) formations selected as ñobject of studyò [4] were studied according 

to the methodologies. 

Numerous herbariums collected from the vegetation of the National Park in the chamber stage 

[5] in accordance with systematic taxa [6] ñSynopsis of the flora of Azerbaijanò [7], ñNatural 

monuments of the Absheron Peninsulaò [8], based on ñgeobotanical descriptionsò. 

In the Absheron peninsula [9], 29 endemic species from the Caucasus and Azerbaijan are 

found in the species composition of phytocenoses with more than 500 plant species; 5 of them are 

endemic plants of Absheron. 

The climatic conditions of the National Park are of the dry desert and dry steppe type in 

summer; The average annual temperature varies between 10ï14 ÁC and the amount of precipitation 

reaches 130ï140 mm. The climatic conditions of the area have a direct negative impact on the 
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structure and productivity of plants. Here formed on weakly saline gray-brown and sandy soils [10] 

psammophyte and littoral vegetation are distributed at altitudes of ī26 to +60 meters above sea 

level. The sands were formed as a result of sediments and abrasions of the sea [11] Factors that 

directly affect vegetation in the sand dunes depending on the environment and relief are wind 

erosion or deflation and sea transgression. 

According to the results of the scientific research, in the territory of the National Park, it was 

observed that the annual grass was left under the sand and dried due to the wind. However, wind-

resistant shrubs and semi-shrubs complete their vegetation on the sand. Here, coastal psammophyte 

groups are formed in a wider area than the phytocenoses of meadows and swamps [12], which are 

characteristic of intrazonal vegetation [6]. 
 

Results and its discussion 

For the first time, we have identified 2 formation classes, 4 formation groups and 

7 associations in the psammophyte-desert plant formed in the territory of Absheron National Park. 

Also, based on the results of the research, a ñMap of the Middle Part of the Caspian Coastò was 

compiled at a scale of 1: 5,000 (Figure 1). 

The phytocenological classification of the studied coastal-psammophyte desert vegetation is 

given below: 

I. Type PsammophyteïDesert 

I. Formation class PsammophyteïLittoral 

A. form. gr. ð ArtemisietumïAstracomthosum   

A.-1.-a) ass. ð Artemisietum arenaria ï Astracanthosum igniarius   

A.-2.- a) ass. ð  Artemisietum scoparia ï Asrtacanntosum caspica 

B. form. gr. ð JuncusetumïArtemisiosum 

B.-1.-a) ass. ð Juncusetum acutus ï Artemisiosum arenaria 

C. form. gr. ð AlhagietumïArtemisiosum  

C.-1.-a) ass. ð Alhagietum pseudoalhagi ï Artemisieosum scoparia 

C.-2.-a) ass. ð Alhagietum pseudoalhagi ï Artemisiosum arenaria 

II. Formation class LittoralïArgusiosum 

D. form. gr.ð ConvolvuletumïArgusiosum  

D.-1.-a) ass. ð Convolvuletum arvense ï Argusiosum sogdiana 

D.-2.- a) ass. ð Convolvuletum persica ï Argsiosum 

The species composition and structure of the vegetation cover is noted in the Absheron 

National Park, as well as in the Pirallahi Island, taking into account the prevalence of the ivy-

argusia formation in the widest dry and moist sands. 

There are 19 species of higher plants in the species composition of the Convolvuletum-

Argusiosum formation (Table). 

As can be seen from the geobotanical description, out of 19 recorded plant species, 4 species 

(21,0%) are shrubs, 10 species (52,6%) are perennial grasses, 1 species (5,3%) are biennial grasses 

and 4 species (21,0%) are annual grasses. According to ecological groups, 9 species (47,4%) are 

psammophytes, 3 species (15,8%) are xerophytes, 2 species (10,5%) are mesophytes, 2 species 

(10,5%) are mesoxerophytes, 2 types (10,5%) are hydrophytes and 1 type (5,3%) are halophytes.  

The dominance of the formation is Argusia sogdiana (Bunge) Czer. The abundance is 3ï4 

points, and the subdominant is Convolvuletum persicus L., which is estimated at 2ï3 points. 

Due to its structure, Tamarix ramosissima, Calligonium aphyllum, Ephedra distachya shrubs 

are found on the first floor or tier of the phytocenosis, the average height of these shrubs reaches 

100ï200 cm. 
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Table. 

ConvolvuletumïArgusiosum FORMATION OF ABSHERON NATIONAL PARK WITH 

Argusia sogdiana (Bunge) Czer. DOMINANCE 
 

 ̄ Biomorph species Ecological 

groups 

Abundance 

(with points) 

Surface floor 

and height 

Phenological 

phases 

Hands 

1 Tamarix ramossisima Lebed. mesoxerophyte 1ï2 I flow. 

2 Calligonum aphyllum (Pall.) psammophyte 1ï2 I veg. 

3 Ephedra distachia L. xerophyte 1 I veg. 

4 Astragalus igniarius Popov psammophyte  1 II  veg. 

Perennial grasses 

5 Argusia sogdiana (Bunge) Czer.  psammophyte 1 III  flow. 

6 Convolvulus persicus L. psammophyte 3ï4 III  flow. 

7 Juncus littoralis C. A. Mey  1ï2 I veg. 

8 Artemisia arenaria DC. psammophyte 1ï2 II  veg. 

9 Glycyrrhiza glabra L. mesophyte  1ï2 II  flow. 

10 Phragmites austroslis (Cav.) Trin. 

ex Steud. 

hydrophyte  1 I veg. 

11 Alhagi pseudalhagi (Biab.) Fisch. mesoxerophyte 1 II  veg. 

12 Melilotus polonicus (L.) Pall psammophyte 1 II  flow. 

13 Xanthium strumarium L. xerophyte 1 II  flow. 

14 Aeluropus reflexaristata (Nevski) 

Nevski 

mesophyte  1 III  veg. 

Biennial grasses 

15 Tripholium vulgare (L.) psammophyte  1ï2 III (20) flow. 

Unity horses 

16 Lolium rigidum Gaudin. xerophyte 1ï2 III (25) flow. 

17 Petrosimonia brachiata Pall. halophyte  1ï2 III (15) veg. 

18 Ammochloa palaestina Boiss. psammophyte 1 III (10) flow. 

19 Plantago arenaria Waldst. et Kit. psammophyte 1 III (5) flow. 

 

On the second floor of the vegetation there are Astragalus igniarius Popov, Artemisia 

scoparia and others. The abundance of species is 1ï2 points, the height corresponds to 80ï30 cm. 

On the third floor there are Argusia sogdiana, Convolvuletum persica (considered the 

dominant and subdominant of the formation), Lolium rigidum, etc. the average height of the species 

varies between 30ï10 cm; Ammochloa palaestina, an endemic plant of Azerbaijan, is spread on this 

floor one by one (1 point) and its height is 10 cm [7, 12]. 

The average height of grass cover is 20ï40 cm, and the total project cover is 60ï80%. 

Discussion of results. According to the results of scientific research, due to the intensification 

of anthropogenic and man-made impacts of the coastal psammophyte-desert vegetation of the 

Absheron National Park, the species composition of the phytocenosis has weakened, its structure 

has become sparse and secondary vegetation has formed there. Therefore, psammophytes spread in 

the absorbed sandy areas. 

It is recommended to implement the following comprehensive protection measures to prevent 

the possible environmental hazards caused by wind erosion and vegetation degradation on the 

Caspian Sea coast in the territory of the National Park: 

ïSalix caspica, Elaeagnus angustifolia, Tamarix ramosissima, Juncus littoralis, Phragmites 
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australis, Artemisia scoparia, etc., depending on the degree of salinity of groundwater in the 

consolidation of coastal sands (phytomeliorative works). Creation of a forest strip using 

psammophyte species. 

ïRegular phytocenological research in ñsemi-stationaryò conditions by studying the 

bioecological characteristics of psammophyte plants in the area. 

ïCreation of a buffer zone between the Zira administrative-territorial district on the border of 

the park, as well as the elimination of the prohibition of grazing, anthropogenic and man-made 

impacts. 

ïApplication of the above-mentioned recommendations on measures for the protection of 

psammophyte-desert vegetation on a scientific and practical basis will create a basis for the 

protection of phytocenoses and purification of the ecosystem of the Absheron National Park. 
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SEED PROPAGATION OF Juniperus foetidissima Willd. IN ABSHERON 

 

ÉRzaeva A., Institute of Dendrology of Azerbaijan NAS; Baku Engineering University, Baku, 

Azerbaijan, afrzayeva@beu.edu.az 

 

ʉɽʄɽʅʅʆɽ ʈɸɿʄʅʆɾɽʅʀɽ Juniperus foetidissima Willd. ʅɸ ɸʇʐɽʈʆʅɽ 

 

Éʈʟʘʝʚʘ ɸ. ɸ., ʀʥʩʪʠʪʫʪ ʜʝʥʜʨʦʣʦʛʠʠ ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ; ɹʘʢʠʥʩʢʠʡ ʠʥʞʝʥʝʨʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ, afrzayeva@beu.edu.az 

 

Abstract. The bioecological characteristics of the genus Juniperus L. on the Absheron 

Peninsula and its resistance to environmental factors are considered. The juniper, which occupies 

a very important place in the forests of Azerbaijan, is less demanding on environmental factors. At 

the Institute of Dendrology of Azerbaijan NAS, research on seed reproduction was carried out. 

Despite the fact that seed propagation is the only way to create new hybrid forms, the structure of 

the seeds and the growth characteristics of conifers make it difficult to use this propagation method. 

In the presented work, the influence of various factors on seed reproduction is considered and 

a model for the complex application of stratification and scarification for seed germination is 

proposed. 

 

ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʦʜʘ Juniperus L. ʥʘ 

ɸʧʰʝʨʦʥʩʢʦʤ ʧʦʣʫʦʩʪʨʦʚʝ ʠ ʝʛʦ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʬʘʢʪʦʨʘʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʄʦʞʞʝʚʝʣʴʥʠʢ, ʟʘʥʠʤʘʶʱʠʡ ʦʯʝʥʴ ʚʘʞʥʦʝ ʤʝʩʪʦ ʚ ʣʝʩʘʭ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʤʝʥʝʝ ʪʨʝʙʦʚʘʪʝʣʝʥ 

ʢ ʬʘʢʪʦʨʘʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺ ʀʥʩʪʠʪʫʪʝ ʜʝʥʜʨʦʣʦʛʠʠ ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʝʤʝʥʥʦʤʫ ʨʘʟʤʥʦʞʝʥʠʶ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʝʤʝʥʥʦʝ 

ʨʘʟʤʥʦʞʝʥʠʝ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʛʠʙʨʠʜʥʳʭ ʬʦʨʤ, ʩʪʨʫʢʪʫʨʘ 

ʩʝʤʷʥ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʦʩʪʘ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʟʘʪʨʫʜʥʷʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʛʦ ʤʝʪʦʜʘ 

ʨʘʟʤʥʦʞʝʥʠʷ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʦ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ 

ʨʘʟʤʥʦʞʝʥʠʝ ʩʝʤʝʥʘʤʠ ʠ ʧʨʝʜʣʦʞʝʥʘ ʤʦʜʝʣʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʠ 

ʩʢʘʨʠʬʠʢʘʮʠʠ ʜʣʷ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ. 

 

Keywords: Absheron, seed germination, Juniperus foetidissima, stratification. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɸʧʰʝʨʦʥ, ʧʨʦʨʘʩʪʘʥʠʝ ʩʝʤʷʥ, Juniperus foetidissima, ʩʪʨʘʪʠʬʠʢʘʮʠʷ. 

 

Absheron Peninsula is characterized by a semi-desert and arid steppe climate. The Institute of 

Dendrology with a total area of 12 ha is located in the north-east of Absheron, 3.2 km from 

the Caspian Sea and 40 km from Baku. The area is 8.2 m above sea level, the average annual 

temperature is 13ï15 ÁC, humidity is 8.0ï8.2% in winter and 35ï40% in summer. Annual 

precipitation is 120ï270 mm, the soil is alkaline (PH = 8ï9), belongs to the type of gray clay and 

sandy soils. The average annual temperature in the area varies between 13.5ï14.6. The temperature 

of warm months is very high (23.0ï25.5). In a relatively warm winter, the temperature does not fall 

below 2.6ï3.6 ÁC. Active temperatures range from 4,200 to 4,500. Most of the precipitation falls in 

the early spring and autumn months, and the annual amount varies between 110ï232 mm. Annual 
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evaporation (947ï1210 mm) is several times higher than the annual precipitation. Humidity 

coefficient is equal to 0.25ï0.09. The amount of organic matter in the soil is low, 0.3ï0.8%, and 

the amount of nitrogen, phosphorus and potassium is correspondingly small. The amount of 

carbonates varies widely from 3 to 29%. 

Taking into account both scientific and practical importance of studying the bioecological 

features of the genus Juniperus (Juniperus L.) in the Absheron Peninsula and its tolerance to 

environmental factors, a number of scientific researches were carried out at the Institute of 

Dendrology of ANAS [1].  

 

Objects and methods of research 

Juniperus foetidissima Willd. which occupies a very important place among the arid forests of 

Azerbaijan, plays an important role in enrichment of air with oxygen, as well as being tolerated to 

environmental factors. It is a tree with a 1.5 m, sometimes up to 16 m high crown. The bark is gray 

in adults, brownish-red on young trees. Leaves are dark green, ovoid or scissor-shaped, sometimes 

oblong-rhombic, 2ï10 mm long. It smells bad when you crush its leaves. It is a dicotyledonous 

plant. Cones are 7ï13 mm in diameter, ovoid or yellowish, dark red in color. Seeds are 1ï2, 

sometimes 3, oval or ovate, light brown. The cones are fully ripe in OctoberïDecember of 

the second year. Pollination is anemophilic. Resistant to soil drought and heat. 

J. foetidissima Willd has a strong root system and is widespread in both near-surface and deep 

layers of soil. It uses both atmospheric sediments and groundwater to supply water. According to 

the literature, the average life expectancy is 300ï400 years [2ï3].  

Although juniper is mainly propagated by seedlings and saplings, the issue of its propagation 

by seeds has always been in the center of attention. At present, juniper seed germination is not 

considered efficient, as juniper seeds have a low germination rate. This is due to the fact that 

the seed coat is very thick and strong. Although seed reproduction is the only way to create new 

hybrid forms, the seed structure and growth characteristics of conifers make it difficult to use this 

method of reproduction. The economic and decorative significance of the ordinary succession 

requires the improvement of its seed propagation methods and the current research is devoted to 

the solution of this problem [4]. 

 

Results and discussion: 

On the territory of the Institute of Dendrology of ANAS, 400 seeds obtained from berry-like 

cones randomly collected in Juniperus foetidisima trees were divided into 16 groups with 25 seeds 

each. The first 4 groups were stratified for 5, 4, 12, 16 weeks at 5 ÁC (Table) and then germinated in 

a laboratory environment. The first signs of germination began to be observed after 28 days. While 

no germination was observed in the first control group that was not stratified at 5 ÁC, 13% 

germination was recorded in the group followed by germination after 12 weeks of stratification. 

The cover of seeds was thinned before each of the next four groups was stratified at 5 ÁC. In nature, 

juniper seeds undergo natural scarification when they pass through the digestive tract of animals fed 

on these cons. In the laboratory, scarification was performed using the method proposed by Loutfy 

ð 98% sulfuric acid. 4 groups of 25 seeds each ð a total of 100 seeds were stored in a solution of 

sulfuric acid for 10 minutes. After the seeds peel, the second stage, stratification, begins. Only 2% 

germination was recorded in the non-stratified, only scarified group. It should be noted that 

the highest result in the experiment ð 35%, was obtained after scarification and stratification at 

5 ÁC for 12 weeks. 

Only four of the following groups underwent stratification, and the other four groups 
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underwent stratification and scarification. No germination was recorded in the first control group, 

where germination was observed without stratification. This indicates that germination is not 

recorded in groups that have not been stratified. While 9% germination was recorded as a result of 

12 weeks of stratification at 10 ÁC, stratification yielded 24% germination at the same time after 

scarification. Chemical scarification of seed coat with sulfuric acid increases germination by 15% 

after 12 weeks of stratification at 10 ÁC and by 22% at 12 ÁC after 12 weeks of stratification. 

 

Table. 

GERMINATION RATE OF Juniperus foetidissima Willd. SEED COLLECTED FROM THE TERRITORY 

OF INSTITUTE OF DENDROLOGY 

 

Taken measures 5 ÁC stratification 5 ÁC stratification 

and scarification 

10 ÁC 

stratification 

 

10 ÁC stratification 

and scarification 

Stratification 

duration (in weeks)  

0 4 12 16 0 4 12 16 0 4 12 16 0 4 12 16 

Germination   

percentage (in %) 

0 5 13 9 2 11 35 23 0 4 9 2 0 11 24 19 

 

 

Conclusion 

The results of current study shows that the most effective way to increase germination rate of 

Juniperus foetidissima Willd. Seeds is 12-week stratification at 5 ÁC, after scarification with sulfuric 

acid solution. As can be seen from diagram 1.35% germination has been archived after application 

of this method. 
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ɸʥʥʦʪʘʮʠʷ. ʅʦʚʳʡ ʩʦʚʨʝʤʝʥʥʳʡ ʤʠʨ ʚʩʪʫʧʠʣ ʚ ʩʣʦʞʥʳʡ ʩʦʮʠʫʤ. ʇʨʠʨʦʜʘ ð ʥʦʚʳʡ 

ʤʘʪʝʨʠʘʣʴʥʳʡ ʤʠʨ ɺʩʝʣʝʥʥʦʡ ʠ ʝʩʪʝʩʪʚʝʥʥʘʷ ʩʨʝʜʘ ʦʙʠʪʘʥʠʷ, ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ 

ʠʟʤʝʥʯʠʚʳʤʠ, ʟʘ ʙʦʣʝʝ ʢʦʨʦʪʢʠ ʧʝʨʠʦʜʳ ʚʨʝʤʝʥʠ. ʉʠʩʪʝʤʘ ʧʨʠʨʦʜʘïʦʙʱʝʩʪʚʦïʯʝʣʦʚʝʢ: 

ʮʝʣʦʩʪʥʘʷ, ʜʠʥʘʤʠʯʝʩʢʘʷ, ʚʦʣʥʦʚʘʷ, ʦʪʢʨʳʪʘʷ, ʫʩʪʦʡʯʠʚʦ ʥʝʨʘʚʥʦʚʝʩʥʘʷ ʩʠʩʪʝʤʘ, ʩ 

ʚʳʜʝʣʝʥʠʝʤ ʥʝ ʪʦʣʴʢʦ ʚʥʫʪʨʝʥʥʠʭ ʩʚʷʟʝʡ, ʥʦ ʠ ʚʥʝʰʥʠʭ ð ʩ ʢʦʩʤʠʯʝʩʢʦʡ ʩʨʝʜʦʡ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʥʘʫʢʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʯʝʣʦʚʝʢʘ, ʯʝʣʦʚʝʯʝʩʪʚʦ ʠ ʙʠʦʩʬʝʨʫ ʢʘʢ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ, ʩ 

ʨʘʩʪʫʱʠʤʠ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʤʠ, ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʤʠ ʠ ʤʝʜʠʮʠʥʩʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ. ʄʦʟʛ 

ʯʝʣʦʚʝʢʘ ð ʵʪʦ ʙʠʦʣʦʛʠʯʝʩʢʠʝ, ʙʠʦʬʠʟʠʯʝʩʢʠʝ, ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʤʝʜʠʢʦ-

ʩʦʮʠʘʣʴʥʳʝ ʧʘʨʘʜʠʛʤʳ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ. ʉʦʚʨʝʤʝʥʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ ð ʵʪʦ 

ʤʥʦʛʦʫʨʦʚʥʝʚʳʝ, ʤʫʣʴʪʠʧʘʨʘʜʠʛʤʘʣʴʥʳʝ ʠ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʤʦʜʝʣʠ ʦʙʤʝʥʘ 

ʠʥʬʦʨʤʘʮʠʝʡ. ʅʦʚʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʦʵʥʜʦʢʨʠʥʦʣʦʛʠʷ ʠ 

ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʦʣʦʛʠʷ ʠʛʨʘʶʪ ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ ʨʦʣʴ ʚ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʥʘʫʢʝ ʠ 

ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ. ɺʥʝʜʨʝʥʠʷ ʤʥʦʛʦʚʝʢʪʦʨʥʳʭ 

ʥʝʡʨʦʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʧʨʠʥʮʠʧʦʚ ʮʠʬʨʦʚʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʙʫʜʫʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʥʝʡʨʦʙʳʪʘ ʠ ʥʝʡʨʦʤʘʨʢʝʪʠʥʛʘ. ɺʥʝʜʨʝʥʠʝ 

ʙʠʦʢʦʤʧʴʶʪʝʨʥʳʭ ʥʘʥʦʧʣʘʪʬʦʨʤ ʠ ʤʦʜʫʣʝʡ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʥʝʙʦʣʴʰʠʭ ʤʦʣʝʢʫʣ, ʧʦʣʠʤʝʨʦʚ, 

ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ ʠʣʠ ʙʝʣʢʦʚ/ʧʝʧʪʠʜʦʚ, ʥʘʥʦʧʣʘʪʬʦʨʤʳ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʳ ʥʘ 

ʦʙʥʘʨʫʞʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʫ ʚʥʝʰʥʠʭ ʩʪʠʤʫʣʦʚ, ʪʘʢʠʭ ʢʘʢ ʤʘʛʥʠʪʥʳʝ ʧʦʣʷ ʠʣʠ ʩʚʝʪ, ʠʣʠ 

ʚʥʫʪʨʝʥʥʠʭ ʩʪʠʤʫʣʦʚ, ʪʘʢʠʭ ʢʘʢ ʥʫʢʣʝʠʥʦʚʳʝ ʢʠʩʣʦʪʳ, ʬʝʨʤʝʥʪʳ ʠʣʠ pH, ʩ ʧʦʤʦʱʴʶ ʪʨʝʭ 

ʨʘʟʣʠʯʥʳʭ ʤʝʭʘʥʠʟʤʦʚ: ʩʙʦʨʢʘ ʩʠʩʪʝʤʳ, ʨʘʟʙʦʨʢʘ ʩʠʩʪʝʤʳ ʠʣʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʩʠʩʪʝʤʳ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʙʠʦʢʦʤʧʴʶʪʝʨʥʳʝ ʥʘʥʦʧʣʘʪʬʦʨʤʳ ʥʝʦʮʝʥʠʤʳʤ ʜʣʷ ʤʥʦʞʝʩʪʚʘ ʧʨʠʤʝʥʝʥʠʡ, 

ʚʢʣʶʯʘʷ ʤʝʜʠʮʠʥʩʢʫʶ ʜʠʘʛʥʦʩʪʠʢʫ, ʙʠʦʤʝʜʠʮʠʥʩʢʫʶ ʚʠʟʫʘʣʠʟʘʮʠʶ, ʤʦʥʠʪʦʨʠʥʛ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʜʦʩʪʘʚʢʫ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʢ ʮʝʣʝʚʳʤ ʢʣʝʪʦʯʥʳʤ 

ʧʦʧʫʣʷʮʠʷʤ. ʀʥʪʝʛʨʘʮʠʷ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ ʧʦʟʚʦʣʠʪ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ 

ʧʦʣʫʯʠʪʴ ʥʦʚʫʶ ʮʝʣʦʩʪʥʫʶ ʢʘʨʪʠʥʫ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʦʪʦʨʘʷ 

ʙʫʜʝʪ ʦʭʚʘʪʳʚʘʪʴ ʦʪ ʤʦʣʝʢʫʣʷʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʜʦ ʢʦʛʥʠʪʠʚʥʳʭ ʧʨʦʷʚʣʝʥʠʡ. ʂʦʛʥʠʪʠʚʥʘʷ 
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ʧʘʤʷʪʴ ð ʥʝʧʨʝʨʳʚʥʳʡ ʘʢʪ ʪʚʦʨʝʥʠʷ, ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʙʦʣʴʰʠʭ ʠ ʝʤʢʠʭ ʧʦʥʷʪʠʡ, ʢʦʪʦʨʦʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʩʥʦʚʥʫʶ ʬʫʥʢʮʠʶ ʧʘʤʷʪʠ ʚʦʦʙʱʝ. ɿʥʘʥʠʷ, ʢʦʪʦʨʳʝ ʯʝʣʦʚʝʢ ʧʦʣʫʯʘʝʪ ʧʨʠ 

ʦʙʫʯʝʥʠʠ, ʩʥʘʯʘʣʘ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʢʘʢ ʥʝʯʪʦ ʚʥʝʰʥʝʝ, ʥʦ ʟʘʪʝʤ ʧʦʩʪʝʧʝʥʥʦ ʦʥʠ 

ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʦʧʳʪ ʠ ʫʙʝʞʜʝʥʠʷ. ʂʦʛʥʠʪʠʚʥʘʷ ʧʘʤʷʪʴ ʩʦʭʨʘʥʷʝʪ ʚ ʩʝʙʝ ʚʩʝ ʧʦʣʫʯʝʥʥʳʝ 

ʟʥʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʷ ʩʦʙʦʡ ʩʚʦʝʛʦ ʨʦʜʘ çʙʠʙʣʠʦʪʝʢʫè, ʧʨʠʯʝʤ ʧʨʦʮʝʩʩ ʫʩʚʘʠʚʘʥʠʷ ʠ 

ʩʦʭʨʘʥʝʥʠʷ ʫʩʣʦʞʥʷʝʪʩʷ ʧʦ ʤʝʨʝ ʫʩʣʦʞʥʝʥʠʷ ʧʦʣʫʯʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

 

Abstract. The new modern world has entered a complex society. Nature its new material 

world of the Universe and its natural habitat, become more variable, over shorter periods of time. 

The system of natureïsocietyïhuman is a holistic, dynamic, wave, open, steadily non-equilibrium 

system, with the isolation not only of internal ties, but also of external ones - with the space 

environment. Modern science views man, humanity and the biosphere as a single system, with 

growing demographic, food and medical problems. Human brains are biological, biophysical, 

neurophysiological and medico-social paradigms of information exchange. Modern 

communications are multilevel, multi-paradigm and interdisciplinary models of information 

exchange. The new competencies of psychoneuroimmunoendocrinology and 

psychoneuroimmunology play a strategic role in interdisciplinary science and interdisciplinary 

planning and decision-making. The introduction of multi-vector neurotechnologies of artificial 

intelligence and the principles of digital health care will contribute to the development of modern 

neuroscience and neuromarketing. The introduction of biocomputer nanoplatforms and modules 

consisting of small molecules, polymers, nucleic acids or proteins/peptides, nanoplatforms are 

programmed to detect and process external stimuli, such as magnetic fields or light, or internal 

stimuli, such as nucleic acids, enzymes or pH, using three different mechanisms: system assembly, 

system disassembly or system transformation. Current biocomputer nanoplatforms are invaluable 

for many applications, including medical diagnostics, biomedical imaging, environmental 

monitoring, and delivery of therapeutic drugs to target cell populations. Integration of different 

sources of information will allow researchers to obtain a new holistic picture of the 

pathophysiological process of the disease, which will cover from molecular changes to cognitive 

manifestations. Cognitive memory is a continuous act of creation, one of the largest and most 

capacious concepts that represents the main function of memory in general. The knowledge that a 

person receives during training is first perceived as something external, but then gradually they turn 

into experience and beliefs. Cognitive memory retains all the knowledge gained, representing a kind 

of ñlibraryò, and the process of assimilation and preservation becomes more complicated as 

the information received becomes more complex. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʟʛ Homo sapiens, ʙʠʦʣʦʛʠʷ, ʙʠʦʬʠʟʠʢʘ, ʙʠʦʠʥʬʦʨʤʘʪʠʢʘ, 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʷ, ʥʝʡʨʦʩʝʪʠ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʥʘʥʦʤʝʜʠʮʠʥʘ, ʢʦʛʥʠʪʠʚʥʘʷ ʧʘʤʷʪʴ, 

ʢʦʛʥʠʪʠʚʥʦʝ ʜʦʣʛʦʣʝʪʠʝ. 

 

Keywords: Homo sapiens brain, biology, biophysics, bioinformatics, neurophysiology, neural 

networks, artificial intelligence, nanomedicine, cognitive memory, cognitive longevity. 

 

ɺʚʝʜʝʥʠʝ 

ʀʩʩʣʝʜʦʚʘʥʠʝ çʈʘʥʥʷʷ ʜʠʘʛʥʦʩʪʠʢʘ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡè ʧʦʩʚʷʱʝʥʦ ʘʢʪʫʘʣʴʥʦʡ 

ʟʘʜʘʯʝ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʳ ð ʨʘʥʥʝʤʫ ʨʘʩʧʦʟʥʘʚʘʥʠʶ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ. 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʦʜʭʦʜʳ ʢ ʜʠʘʛʥʦʩʪʠʢʝ, ʦʙʩʫʞʜʘʶʪʩʷ ʚʦʧʨʦʩʳ ʧʘʪʦʛʝʥʝʟʘ ʠ ʩʠʩʪʝʤʘʪʠʢʠ 
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ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʧʩʠʭʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʧʘʪʦʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ 

ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʧʦʜʭʦʜʳ ʢ ʢʦʤʧʣʝʢʩʥʦʤʫ ʧʩʠʭʦʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʤʫ ʣʝʯʝʥʠʶ ʠ 

ʧʨʦʬʠʣʘʢʪʠʢʝ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ. ʈʝʟʫʣʴʪʘʪʳ ʦʨʠʝʥʪʠʨʫʶʪ ʚʨʘʯʘ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʦʥʠʤʘʥʠʶ ʧʨʦʙʣʝʤʳ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʡ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʚʝʜʝʥʠʷ ʪʘʢʠʭ ʧʘʮʠʝʥʪʦʚ [1].  

ʅʘʣʠʯʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ ʢʘʢ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʩʣʝʜʫʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ 

ʠ ʢʦʨʨʝʣʠʨʦʚʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʙʠʦʠʥʬʦʨʤʘʪʠʢʠ, ʧʦʟʚʦʣʷʶʪ ʛʣʫʙʞʝ ʠʩʩʣʝʜʦʚʘʪʴ 

ʧʝʨʝʢʨʝʩʪʥʳʝ ʥʝʡʨʦʩʝʪʝʚʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʤʠʢʨʦʙʠʦʪʦʡ ʠ ʠʤʤʫʥʥʳʤʠ ʨʝʘʢʮʠʷʤʠ 

ʯʝʣʦʚʝʢʘ. ʀʤʤʫʥʥʳʡ ʛʦʤʝʦʩʪʘʟ ð ʵʪʦ ʙʘʣʘʥʩ ʤʝʞʜʫ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʪʦʣʝʨʘʥʪʥʦʩʪʴʶ ʠ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʠʤʤʫʥʥʳʤʠ ʨʝʘʢʮʠʷʤʠ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʚ ʠʩʭʦʜʝ 

ʟʜʦʨʦʚʴʷ ʠʣʠ ʙʦʣʝʟʥʠ. ɿʜʦʨʦʚʘʷ ʤʠʢʨʦʙʠʦʪʘ ð ʵʪʦ ʢʘʯʝʩʪʚʝʥʥʦʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ 

ʩʦʦʪʥʦʰʝʥʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʤʠʢʨʦʙʦʚ ʦʪʜʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ, ʧʦʜʜʝʨʞʠʚʘʶʱʝʝ 

ʙʠʦʭʠʤʠʯʝʩʢʦʝ, ʤʝʪʘʙʦʣʠʯʝʩʢʦʝ ʠ ʠʤʤʫʥʥʦʝ ʨʘʚʥʦʚʝʩʠʝ ʤʘʢʨʦʦʨʛʘʥʠʟʤʘ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ 

ʩʦʭʨʘʥʝʥʠʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ [2].  

ʅʦʚʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, 

ʧʨʠʚʦʜʷʪ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʩʦʩʪʘʚʫ ʠ ʙʦʛʘʪʩʪʚʫ ʤʠʢʨʦʙʠʦʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʨʘʟʥʦʦʙʨʘʟʠʪʴ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʦʪʚʝʪ ʥʘ ʧʨʠʚʠʚʢʠ. ɺʘʨʠʘʮʠʠ ʚ ʤʠʢʨʦʙʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʤʦʛʫʪ ʦʙʲʷʩʥʠʪʴ 

ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʘʢʮʠʥʘʮʠʠ [2].  

ʍʨʦʥʠʯʝʩʢʠʡ ʩʪʨʝʩʩ ʠ ʮʠʨʢʘʜʠʘʥʥʦʝ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʝ ʟʘʧʫʩʢʘʶʪ ʢʘʩʢʘʜ ʩʙʦʝʚ ʚ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ, ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʭ ʠ ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ. ʎʠʨʢʘʜʥʘʷ ʩʠʩʪʝʤʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʚʦʣʶʮʠʦʥʥʳʡ 

ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ð ʤʦʟʛ Homo sapiens, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤ, ʜʣʷ ʚʳʞʠʚʘʥʠʷ ʠ 

ʧʦʜʛʦʪʦʚʢʠ ʦʨʛʘʥʠʟʤʘ ʢ ʦʞʠʜʘʝʤʳʤ ʮʠʢʣʠʯʝʩʢʠʤ ʚʳʟʦʚʘʤ, ʨʘʟʣʠʯʥʦʡ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. ʎʠʨʢʘʜʠʘʥʥʳʡ ʩʪʨʝʩʩ ʦʢʘʟʳʚʘʝʪ ʧʘʪʦʣʦʛʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ ʥʘ ʯʝʣʦʚʝʢʘ, ʚʦ 

ʚʩʝ ʝʛʦ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ [2]. 

ʍʨʦʥʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʠ ʧʩʠʭʦʭʨʦʥʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ʠ ʢʘʪʝʛʦʨʠʠ ʥʘʩʝʣʝʥʠʷ, 

ʧʦʟʚʦʣʷʶʪ ʟʘʙʣʦʢʠʨʦʚʘʪʴ ʧʝʨʝʭʦʜ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʚ ʢʦʛʥʠʪʠʚʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʩʧʦʩʦʙʥʳ ʥʘ ʤʥʦʛʦʝ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʢʦʛʥʠʪʠʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʠ ʢʦʛʥʠʪʠʚʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʩ ʧʦʤʦʱʴʶ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʠ ʛʠʙʨʠʜʥʦʡ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ, ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʠ ʜʨ., 

ʩ ʮʝʣʴʶ ʥʘʯʘʣʘ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʤʦʟʛʘ H. sapiens [2]. 

ʅʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʝ ʠ ʚʦʟʨʘʩʪ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʭʨʦʥʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʨʠ 

ʢʦʪʦʨʳʭ ʠʤʝʶʪ ʤʝʩʪʦ ʪʘʢʠʝ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʢʘʢ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʛʝʥʦʤʘ ʠ 

ʵʧʠʛʝʥʦʤʘ, ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ, ʭʨʦʥʠʯʝʩʢʦʝ ʚʦʩʧʘʣʝʥʠʝ, ʫʢʦʨʦʯʝʥʠʝ ʪʝʣʦʤʝʨ, ʫʪʨʘʪʘ 

ʧʨʦʪʝʦʩʪʘʟʠʩʘ, ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʝ ʜʠʩʬʫʥʢʮʠʠ, ʢʣʝʪʦʯʥʦʝ ʩʪʘʨʝʥʠʝ, ʠʩʪʦʱʝʥʠʝ  ʩʪʚʦʣʦʚʳʭ 

ʢʣʝʪʦʢ ʠ ʥʘʨʫʰʝʥʠʝ ʤʝʞʢʣʝʪʦʯʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʥʠʮʠʠʨʫʶʪʩʷ 

ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ ʧʠʪʘʥʠʝʤ ʠ ʜʠʩʙʘʣʘʥʩʦʤ ʩʠʤʙʠʦʪʠʯʝʩʢʦʡ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʳ [3]. 

ʉʫʤʤʘʨʥʳʡ ʛʝʥʦʤ ʥʦʨʤʘʣʴʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʩʦʜʝʨʞʠʪ ʚ 100 ʨʘʟ ʙʦʣʴʰʝ ʛʝʥʦʚ, ʯʝʤ 

ʛʝʥʦʤ ʯʝʣʦʚʝʢʘ. ɺ ʤʠʢʨʦʙʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʥʦʨʤʘʣʴʥʦʡ ʤʠʢʨʦʬʣʦʨʝ 

ʯʝʣʦʚʝʢʘ, ʵʚʦʣʶʮʠʦʥʥʦ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʤʝʞʢʣʝʪʦʯʥʳʝ ʩʝʪʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʠʩʪʝʤʫ 

ʪʨʦʬʠʯʝʩʢʠʭ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʚʥʫʪʨʠ ʢʠʰʝʯʥʦʛʦ ʤʠʢʨʦʙʠʦʮʝʥʦʟʘ. ʋʯʠʪʳʚʘ,̫ 

ʯʪʦ 90% ʵʥʝʨʛʠʠ ʜʣʷ ʢʣʝʪʦʢ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʠʰʝʯʥʳʤʠ ʙʘʢʪʝʨʠʷʤʠ ʠ 

ʠʤʝʥʥʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʷʚʣʷʶʪʩʷ  ʢʣʶʯʝʚʳʤ ʟʚʝʥʦʤ, ʩʪʘʨʪʝʨʘʤʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʘ ʟʘʪʝʤ 

ʵʚʦʣʶʮʠʠ ʠ ʵʧʠʛʝʥʝʪʠʢʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʞʠʟʥʠ, ʚʢʣʶʯʘʷ ʯʝʣʦʚʝʢʘ, ʥʘ ʥʘʰʝʡ ʧʣʘʥʝʪʝ ð 

ʥʝʦʙʭʦʜʠʤʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʫʧʨʘʚʣʝʥʠʝ ʙʠʦʵʥʝʨʛʠʝʡ [3]. 

ʄʦʣʝʢʫʣʷʨʥʳʤʠ, ʢʣʝʪʦʯʥʳʤʠ ʠ ʩʨʝʜʦʚʳʤʠ ʦʩʥʦʚʘʤʠ ʟʜʦʨʦʚʴʷ ʠ ʜʦʣʛʦʣʝʪʠʷ ʷʚʣʷʶʪʩʷ 
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ʤʝʪʘʛʝʥʦʤ ʠ ʵʧʠʛʝʥʦʤ ʯʝʣʦʚʝʢʘ, ʘ ʧʦʣʥʦʮʝʥʥʦʩʪʴ ʠʭ ʨʝʘʣʠʟʘʮʠʠ ʚ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ H. sapiens ð ̫ ʚʣʷʶʪʩʷ ʤʥʦʛʦʤʘʩʰʪʘʙʥʳʝ ʤʝʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ [3]. 

ɼʝʧʨʝʩʩʠʷ ð ɻ ʪʦ ʨʘʟʨʫʰʠʪʝʣʴʥʳʡ ʩʠʥʜʨʦʤ, ʩ ʘʣʣʦʩʪʘʪʠʯʝʩʢʦʡ ʧʝʨʝʛʨʫʟʢʦʡ ʠ 

ʪʨʘʥʟʠʪʦʨʥʦʡ ʜʠʩʨʝʛʫʣʷʮʠʝʡ ʬʫʥʢʮʠʡ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦ, ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʠ 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ, ʘ ʪʘʢʞʝ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝʤ ʚ ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-

ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ ʦʩʠ. ɼʝʧʨʝʩʩʠʷ ʚʳʟʳʚʘʝʪ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʝʢʨʝʮʠʠ ʠ ʤʦʪʦʨʠʢʝ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʘ ʩʙʦʡ ʚ ʨʘʙʦʪʝ ʜʚʫʥʘʧʨʘʚʣʝʥʥʳʭ ʢʠʰʝʯʥʦ-ʤʦʟʛʦʚʳʭ ʩʚʷʟʝʡ 

ʤʦʜʠʬʠʮʠʨʫʶʪ ʤʠʢʨʦʙʠʦʪʫ ʢʠʰʝʯʥʠʢʘ. ʍʨʦʥʠʯʝʩʢʘʷ ʜʝʧʨʝʩʩʠʷ ʜʝʩʪʘʙʠʣʠʟʠʨʫʝʪ ʨʘʙʦʪʫ 

çʢʦʛʥʠʪʠʚʥʦʛʦ ʠ ʚʠʩʮʝʨʘʣʴʥʦʛʦ ʤʦʟʛʘè [4].  

ʉʦʭʨʘʥʝʥʠʝ ʢʦʛʥʠʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʤʦʟʛʘ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʝʛʦ ʥʝʧʨʝʨʳʚʥʦʡ 

ʪʨʝʥʠʨʦʚʢʝ ʪʚʦʨʯʝʩʢʦ-ʤʳʩʣʠʪʝʣʴʥʦʡ ʨʘʙʦʪʦʡ. ɸʢʪʠʚʥʦʝ ʠ ʢʦʛʥʠʪʠʚʥʦʝ ʜʦʣʛʦʣʝʪʠʝ ʯʝʣʦʚʝʢʘ 

ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʧʫʪʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʠʦʬʠʟʠʢʠ ʛʝʥʦʤʘ, ʥʫʪʨʠʛʝʥʦʤʠʢʠ, 

ʥʫʪʨʠʛʝʥʝʪʠʢʠ, ʨʝʚʠʪʘʣʠʟʘʮʠʠ, ʮʠʨʢʘʜʠʘʥʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʝʡʨʦʦʩʠ çʤʦʟʛï

ʢʠʰʝʯʥʠʢè ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʧʠʪʘʥʠʝʤ çʤʦʟʛʘè ʠ çʤʠʢʨʦʙʠʦʪʳè ʩ ʧʦʤʦʱʴʶ ʝʞʝʜʥʝʚʥʦʛʦ 

ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʜʠʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʥʫʪʨʠʛʝʥʝʪʠʢʘ ʠ ʥʫʪʨʠʛʝʥʦʤʠʢʘ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʣʠ ʛʝʥʝʪʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʚ 

ʥʫʪʨʠʮʠʪʦʣʦʛʠʠ. ʈʘʟʨʘʙʦʪʘʥʳ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʠ/ʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ 

ʘʢʪʠʚʠʨʫʶʪ ʧʨʦʮʝʩʩʳ ʥʝʡʨʦʛʝʥʝʟʘ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ ʠ ʝʛʦ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ [4]. 

ɺʩʝʛʦ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ ʧʨʠʤʝʨʥʦ 1011 (ʩʪʦ ʤʠʣʣʠʘʨʜʦʚ) ʥʝʡʨʦʥʦʚ. ɺ ʢʦʨʝ ʙʦʣʴʰʠʭ 

ʧʦʣʫʰʘʨʠʡ 0,14Ĭ1011 ʥʝʡʨʦʥʦʚ. ʎʅʎ ʩʦʩʪʦʠʪ ʠʟ 2ï3 ʥʝʡʨʦʥʦʚ. ʇʦʵʪʦʤʫ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ 

ʤʦʞʝʪ ʙʳʪʴ ʜʦ 5Ĭ109 ʎʅʎ. ʆʙʨʘʟʦʚʘʥʥʳʡ ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʦʧʝʨʠʨʦʚʘʪʴ (ʧʦʤʥʠʪʴ) ʧʨʠʤʝʨʥʦ 

105 ʧʦʥʷʪʠʡ (ʩʣʦʚ). ɼʣʷ ʢʘʞʜʦʛʦ ʧʦʥʷʪʠʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʝʦʙʭʦʜʠʤʦ ʜʦ 10 ʎʅʎ: ʩʘʤʦ 

ʧʦʥʷʪʠʝ, ʝʛʦ ʟʘʧʠʩʴ, ʧʨʠʥʮʠʧʳ ʩʚʷʟʠ ʩ ʜʨʫʛʠʤʠ ʧʦʥʷʪʠʷʤʠ ʠ ʪ. ʜ. ʇʦʵʪʦʤʫ, ʜʣʷ ʨʘʙʦʪʳ ʩ 

ʧʦʥʷʪʠʷʤʠ ʥʫʞʥʦ ʧʨʠʤʝʨʥʦ 106 ʎʅʎ. ɽʩʣʠ ʯʝʣʦʚʝʢ ʟʥʘʝʪ ʜʚʘ ʷʟʳʢʘ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʝʱʝ 106ï

107 ʎʅʎ. ʅʫʞʥʦ ʥʝ ʪʦʣʴʢʦ ʧʦʤʥʠʪʴ ʩʣʦʚʘ ʜʨʫʛʦʛʦ ʷʟʳʢʘ, ʥʦ ʠ ʦʪʦʞʜʝʩʪʚʠʪʴ ʩʣʦʚʘ ʚ ʜʚʫʭ 

ʷʟʳʢʘʭ [5]. 

ʆʩʪʘʚʰʠʝʩʷ ʎʅʎ, ʬʘʢʪʠʯʝʩʢʠ ʪʝ ʞʝ 5Ĭ109 ʩʣʫʞʘʪ ʜʣʷ ʟʘʧʦʤʠʥʘʥʠʷ ʜʨʫʛʠʭ ʬʘʢʪʦʚ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ: ʧʘʨʪʥʝʨʦʚ, ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʩʪʘʥʜʘʨʪʥʳʭ ʥʘʙʦʨʦʚ 

ʧʦʚʝʜʝʥʠʷ, ʨʘʙʦʯʠʭ ʥʘʚʳʢʦʚ ʠ ʪ. ʜ. ʄʦʟʛ ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʦʛʨʘʥʠʯʝʥʥʳʝ ʨʝʩʫʨʩʳ 

ʧʘʤʷʪʠ. ʕʪʠ ʨʝʩʫʨʩʳ ʧʘʤʷʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʘʣʝʢʦ ʥʝ ʧʦʣʥʦʩʪʴʶ. ʉʠʥʘʧʪʠʯʝʩʢʘʷ 

ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ ʠ ʩʦʚʨʝʤʝʥʥʘʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʟʘʱʠʪʘ, ʛʘʨʘʥʪʠʨʫʶʪ ʜʦʣʛʦʚʨʝʤʝʥʥʦʝ 

ʟʘʧʦʤʠʥʘʥʠʝ ʠ  ʚʢʣʶʯʝʥʠʝ ʚ ʥʦʚʦʦʙʨʘʟʦʚʘʥʥʫʶ ʩʝʪʴ ʫʯʘʩʪʢʦʚ ʩ ʩʦʚʝʨʰʝʥʥʦ ʥʝ 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʤʠ, ʥʦʚʦʦʙʨʘʟʦʚʘʥʥʳʤʠ ʢʦʥʪʘʢʪʘʤʠ ʤʝʞʜʫ ʢʣʝʪʢʘʤʠ. ʏʝʤ ʙʦʣʴʰʝ ʥʦʚʳʭ 

ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʢʦʥʪʘʢʪʦʚ ʫʯʘʩʪʚʫʝʪ ʚ ʩʝʪʠ ʧʝʨʚʠʯʥʦʡ (ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ) ʧʘʤʷʪʠ, ʪʝʤ ʙʦʣʴʰʝ 

ʫ ʵʪʦʡ ʩʝʪʠ ʰʘʥʩʦʚ ʩʦʭʨʘʥʠʪʴʩʷ ʥʘʜʦʣʛʦ ʷʟʳʢʘʭ [5]. 

ɹʠʦʵʣʝʢʪʨʦʤʘʛʥʠʪʠʟʤ ʩʚʝʪʘ ʠ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʤʦʟʛʘ, ʮʠʨʢʘʜʥʳʝ ʥʘʨʫʰʝʥʠʷ ʩʥʘ-

ʙʦʜʨʩʪʚʦʚʘʥʠʷ ʠ ʭʨʦʥʠʯʝʩʢʦʝ ʮʠʨʢʘʜʠʘʥʥʦʝ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʝ, ʯʘʩʪʦ ʥʘʙʣʶʜʘʝʤʳʝ ʧʨʠ 

ʧʩʠʭʠʘʪʨʠʯʝʩʢʠʭ ʠ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ, ʤʦʛʫʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʳʤʠ ʚ 

ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ ʜʝʧʨʝʩʩʠʠ [6]. 

ɹʣʘʛʦʪʚʦʨʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʮʠʨʢʘʜʠʘʥʥʫʶ ʩʠʥʭʨʦʥʠʟʘʮʠʶ, ʢʘʯʝʩʪʚʘ ʩʥʘ, ʥʘʩʪʨʦʝʥʠʝ ʠ 

ʢʦʛʥʠʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘʚʠʩʠʪ ʦʪ ʚʨʝʤʝʥʠ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ 

ʩʚʝʪʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʄʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʝ ʠ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚ ʪʨʠʘʜʝ 

çʤʦʟʛïʛʣʘʟʘïʩʦʩʫʜʳè ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʨʘʥʥʠʝ ʙʠʦʤʘʨʢʝʨʳ ʢʘʢ ʦʙʱʝʛʦ ʫʩʢʦʨʝʥʥʦʛʦ ʠ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʨʝʥʠʷ, ʪʘʢ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʶ, ʠ 

ʧʨʦʚʝʩʪʠ ʵʬʬʝʢʪʠʚʥʫʶ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʶ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ. ʂʦʥʪʨʦʣʴ ʠ ʣʝʯʝʥʠʝ 
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ʩʦʩʫʜʠʩʪʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʠ ʵʥʜʦʢʨʠʥʥʳʭ ʥʘʨʫʰʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʜʣʠʪʝʣʴʥʦʡ ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ [6].  

ʎʠʨʢʘʜʠʘʥʥʳʡ ʩʪʨʝʩʩ ʚʳʟʳʚʘʝʪ ʜʠʩʨʝʛʫʣʷʮʠʶ çʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷè ʤʦʟʛʘ 

H. sapiens, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʥʘʨʫʰʝʥʠʝʤ ʨʘʙʦʪʳ çʢʦʛʥʠʪʠʚʥʦʛʦè ʠ çʚʠʩʮʝʨʘʣʴʥʦʛʦè ʤʦʟʛʘ. 

ʎʠʨʢʘʜʥʳʝ ʨʠʪʤʳ ʦʨʛʘʥʠʟʤʘ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʳ ʩʠʩʪʝʤʦʡ ʮʠʨʢʘʜʥʳʭ ʛʝʥʦʚ. ʎʠʨʢʘʜʠʘʥʥʳʝ 

ʯʘʩʳ ʠ ʮʠʨʢʘʜʥʘʷ ʩʠʩʪʝʤʘ ð ̫ ʚʣʷʶʪʩʷ ʙʠʦʬʠʟʠʯʝʩʢʠʤ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʤ ʨʝʛʫʣʷʪʦʨ 

ʠʤʤʫʥʥʦʡ ʟʘʱʠʪʳ. ʎʠʨʢʘʜʥʘʷ ʩʠʩʪʝʤʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʚʦʣʶʮʠʦʥʥʳʡ 

ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ çʙʠʦʢʦʤʧʴʶʪʝʨʘè ʜʣʷ ʚʳʞʠʚʘʥʠʷ ʠ ʧʦʜʛʦʪʦʚʢʠ ʦʨʛʘʥʠʟʤʘ ʢ 

ʦʞʠʜʘʝʤʳʤ ʮʠʢʣʠʯʝʩʢʠʤ ʚʳʟʦʚʘʤ, ʨʘʟʣʠʯʥʦʡ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ [6]. 

 

ʕʥʝʨʛʝʪʠʯʝʩʢʠʡ ʣʘʥʜʰʘʬʪ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʠ ʤʦʟʛʘ 

ʉʦʚʨʝʤʝʥʥʘʷ ʧʨʦʙʣʝʤʘ ʥʝʡʨʦʙʠʦʣʦʛʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʪʦʛʦ, ʢʘʢ 

ʘʥʘʪʦʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʚʣʠʷʝʪ ʥʘ ʩʣʦʞʥʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʜʠʥʘʤʠʢʫ ʤʦʟʛʘ. ʂʘʢ 

ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʩʭʝʤʳ ʤʦʟʛʘ ʦʛʨʘʥʠʯʠʚʘʶʪ ʩʦʩʪʦʷʥʠʷ ʥʝʡʨʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʧʝʨʝʭʦʜʳ 

ʤʝʞʜʫ ʵʪʠʤʠ ʩʦʩʪʦʷʥʠʷʤʠ? ʕʥʪʨʦʧʠʡʥʘʷ ʤʦʜʝʣʴ ʜʠʥʘʤʠʢʠ ʤʦʟʛʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʪʨʘʢʪʦʛʨʘʬʠʠ ʙʝʣʦʛʦ ʚʝʱʝʩʪʚʘ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʝ ʩʦʩʪʦʷʥʠʷ ʤʦʟʛʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʤʠʥʠʤʘʣʴʥʦʡ ʵʥʝʨʛʠʝʡ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʦʙʱʠʝ ʧʨʦʬʠʣʠ ʘʢʪʠʚʘʮʠʠ ʚ 

ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ ʤʦʟʛʘ: ʣʦʢʘʣʴʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʥʝʧʨʝʨʳʚʥʳʝ ʥʘʙʦʨʳ ʦʙʣʘʩʪʝʡ ʤʦʟʛʘ, 

ʥʘʧʦʤʠʥʘʶʱʠʝ ʢʦʛʥʠʪʠʚʥʳʝ ʩʠʩʪʝʤʳ, ʯʘʩʪʦ ʘʢʪʠʚʠʨʫʶʪʩʷ ʩʦʚʤʝʩʪʥʦ. ʇʨʦʛʥʦʟʠʨʫʝʤʘʷ 

ʩʢʦʨʦʩʪʴ ʘʢʪʠʚʘʮʠʠ ʵʪʠʭ ʩʠʩʪʝʤ ʩʠʣʴʥʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʥʘʙʣʶʜʘʝʤʦʡ ʩʢʦʨʦʩʪʴʶ ʘʢʪʠʚʘʮʠʠ, 

ʠʟʤʝʨʝʥʥʦʡ ʚ ʦʪʜʝʣʴʥʦʤ ʥʘʙʦʨʝ ʜʘʥʥʳʭ ʬʄʈʊ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʧʦʣʝʟʥʦʩʪʴ ʤʦʜʝʣʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʥʪʨʦʧʠʠ ʜʣʷ ʦʧʠʩʘʥʠʷ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʜʠʥʘʤʠʢʠ. 

ɺʥʫʪʨʠʩʠʩʪʝʤʥʳʝ ʠ ʤʝʞʩʠʩʪʝʤʥʳʝ ʵʥʝʨʛʠʠ ʯʝʪʢʦ ʨʘʟʜʝʣʷʶʪ ʢʦʛʥʠʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ʥʘ 

ʦʪʜʝʣʴʥʳʝ ʢʘʪʝʛʦʨʠʠ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ ʩʪʨʫʢʪʫʨʥʳʭ 

ʦʛʨʘʥʠʯʝʥʠʡ ʜʠʥʘʤʠʢʠ ʤʦʟʛʘ, ʧʨʝʜʣʘʛʘʷ ʧʦʥʠʤʘʥʠʝ ʨʦʣʠ, ʢʦʪʦʨʫʶ ʢʦʛʥʠʪʠʚʥʳʝ ʩʠʩʪʝʤʳ 

ʠʛʨʘʶʪ ʚ ʫʧʨʘʚʣʝʥʠʠ ʧʘʪʪʝʨʥʘʤʠ ʘʢʪʠʚʘʮʠʠ ʚʩʝʛʦ ʤʦʟʛʘ [7]. 

ʉ ʬʠʣʦʩʦʬʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʤʘʷ ʨʘʟʜʝʣʠʤʦʩʪʴ ʠ ʘʜʜʠʪʠʚʥʦʩʪʴ ʩʦʩʪʦʷʥʠʡ 

ʤʦʟʛʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʩʠʣʴʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʧʘʪʪʝʨʥʳ ʘʢʪʠʚʘʮʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʙʳʪʴ ʚʳʟʚʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ ʯʝʣʦʚʝʢʘ. ɼʚʫʤʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʪʠʧʘʤʠ 

ʦʛʨʘʥʠʯʝʥʠʡ, ʠʟʫʯʝʥʥʳʤʠ ʚ ʣʠʪʝʨʘʪʫʨʝ, ʷʚʣʷʶʪʩʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʠ 

ʩʪʨʫʢʪʫʨʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ. ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ 

ʦʛʨʘʥʠʯʝʥʠʷʤ ʥʘ ʵʚʦʣʶʮʠʶ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʡʨʦʥʥʳʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ 

ʟʘʪʨʘʪʳ ʥʘ ʫʩʪʘʥʦʚʣʝʥʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʘʥʘʪʦʤʠʯʝʩʢʠ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʥʝʡʨʦʥʘʤʠ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʩʫʱʝʩʪʚʫʶʪ ʥʘ 

ʫʨʦʚʥʝ ɸʊʌ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʟʘʧʫʩʢʘ ʧʦʪʝʥʮʠʘʣʘ ʜʝʡʩʪʚʠ,̫ ʦʥʠ ʪʘʢʞʝ ʩʫʱʝʩʪʚʫʶʪ ʚ 

ʙʦʣʴʰʝʤ ʤʘʩʰʪʘʙʝ ʠ ʙʦʣʝʝ ʤʝʜʣʝʥʥʦʡ ʯʘʩʪʦʪʝ, ʛʜʝ ʦʥʠ, ʢʘʢ ʧʦʣʘʛʘʶʪ, ʥʘʩʪʨʘʠʚʘʶʪ 

ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʩʦʩʪʦʷʥʠʷ ʤʦʟʛʘ ʯʝʨʝʟ ʣʘʥʜʰʘʬʪ ʜʠʥʘʤʠʯʝʩʢʠʭ ʘʪʪʨʘʢʪʦʨʦʚ.  

ʀʩʩʣʝʜʦʚʘʥʦ [7] ʢʘʢ ʵʥʝʨʛʠʷ ʠ ʘʥʘʪʦʤʠʷ ʬʦʨʤʠʨʫʶʪ ʢʨʠʪʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ 

ʜʠʥʘʤʠʢʫ ʤʦʟʛʘ, ʦʥʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʠʟʫʯʘʣʠʩʴ ʠʟʦʣʠʨʦʚʘʥʥʦ, ʟʘʪʨʫʜʥʷʷ ʧʦʥʠʤʘʥʠʝ 

ʠʭ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ. ʇʨʝʜʣʦʞʝʥʘ ʥʦʚʘʷ ʩʪʨʫʢʪʫʨʘ, ʢʦʪʦʨʘʷ ʩʦʯʝʪʘʝʪ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʠ 

ʩʪʨʫʢʪʫʨʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʜʠʥʘʤʠʢʫ ʩʦʩʪʦʷʥʠʷ ʤʦʟʛʘ ʚ ʤʦʜʝʣʠ ʩʚʦʙʦʜʥʦʡ ʵʥʝʨʛʠʠ, ʷʚʥʦ 

ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʵʤʧʠʨʠʯʝʩʢʠ ʠʟʤʝʨʝʥʥʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʩʚʷʟʥʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ 

ʠʩʧʦʣʴʟʫʝʤ ʤʦʜʝʣʴ ʩʚʦʙʦʜʥʦʡ ʵʥʝʨʛʠʠ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠ ʧʨʝʜʩʢʘʟʘʥʥʦʛʦ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʣʘʥʜʰʘʬʪʘ ʩʦʩʪʦʷʥʠʡ ʤʦʟʛʘ, ʚʳʷʚʣʝʥʠʷ ʣʦʢʘʣʴʥʳʭ ʤʠʥʠʤʫʤʦʚ ʚ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʣʘʥʜʰʘʬʪʝ ʠ ʠʟʫʯʝʥʠʷ ʧʨʦʬʠʣʷ ʧʘʪʪʝʨʥʦʚ ʘʢʪʠʚʘʮʠʠ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ 

ʵʪʠʭ ʤʠʥʠʤʫʤʘʭ.  
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ʀʩʩʣʝʜʦʚʘʥʠʷ [7] ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʝ ʪʨʝʭ ʢʦʥʢʨʝʪʥʳʭ ʛʠʧʦʪʝʟ: ʚʦ-ʧʝʨʚʳʭ, 

ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʘʷ ʢʘʨʪʠʥʘ ʪʨʘʢʪʦʚ ʙʝʣʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʯʝʣʦʚʝʯʝʩʢʦʤ ʤʦʟʛʝ ʧʨʝʜʩʢʘʟʳʚʘʝʪ 

ʢʦʥʝʯʥʦʝ ʯʠʩʣʦ ʤʠʥʠʤʘʣʴʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʦʙʣʘʩʪʠ ʤʦʟʛʘ, 

ʚʳʧʦʣʥʷʶʱʠʝ ʦʙʱʠʝ ʬʫʥʢʮʠʠ, ʙʫʜʫʪ ʠʤʝʪʴ ʪʝʥʜʝʥʮʠʶ ʢ ʩʦʚʤʝʩʪʥʦʡ ʘʢʪʠʚʘʮʠʠ. ʕʪʘ 

ʛʠʧʦʪʝʟʘ ʦʩʥʦʚʘʥʘ ʥʘ ʠʥʪʫʠʮʠʠ, ʯʪʦ ʦʙʣʘʩʪʠ, ʚʳʧʦʣʥʷʶʱʠʝ ʩʭʦʜʥʳʝ ʬʫʥʢʮʠʠ, ʚʝʨʦʷʪʥʦ, 

ʙʫʜʫʪ ʩʪʨʫʢʪʫʨʥʦ ʩʚʷʟʘʥʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʫʜʫʪ ʘʥʘʣʦʛʠʯʥʦ ʘʢʪʠʚʠʨʦʚʘʥʳ ʚ 

ʩʪʨʫʢʪʫʨʥʦ ʧʨʝʜʩʢʘʟʘʥʥʳʭ ʥʠʟʢʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʷʭ; ʚʦ-ʚʪʦʨʳʭ, ʚ ʩʠʩʪʝʤʝ ʨʝʞʠʤʘ ʧʦ 

ʫʤʦʣʯʘʥʠʶ, ʫʯʠʪʳʚʘʷ ʠʭ ʨʦʣʴ ʚ ʙʘʟʦʚʦʡ ʠʣʠ ʚʥʫʪʨʝʥʥʝʡ ʜʠʥʘʤʠʢʝ, ʘʢʪʠʚʠʨʫʝʪʩʷ ʯʘʱʝ ʚ 

ʩʦʩʪʦʷʥʠʷʭ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʵʥʝʨʛʠʝʡ, ʯʝʤ ʚ ʦʙʣʘʩʪʷʭ ʧʝʨʚʠʯʥʳʭ ʩʝʥʩʦʤʦʪʦʨʥʳʭ ʩʠʩʪʝʤ; ʚ-

ʪʨʝʪʴʠʭ, ʵʥʝʨʛʠʷ ʨʘʩʭʦʜʫʝʪʩʷ ʧʦ-ʨʘʟʥʦʤʫ ʧʨʠ ʚʥʫʪʨʠʩʠʩʪʝʤʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʤʝʞʩʠʩʪʝʤʥʳʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤʠ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʥʘʙʣʶʜʝʥʠʠ, ʯʪʦ 

ʢʦʛʥʠʪʠʚʥʳʝ ʫʩʠʣʠʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʤʝʞʩʠʩʪʝʤʥʳʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʈʠʩʫʥʦʢ 1). 

 

 
 

ʈʠʩʫʥʦʢ 1. ʕʥʝʨʛʝʪʠʯʝʩʢʠʡ ʣʘʥʜʰʘʬʪ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʠ ʤʦʟʛʘ: ɸ) ʚʟʚʝʰʝʥʥʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʩʝʪʴ 

ʤʦʟʛʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʯʠʩʣʦ ʣʠʥʠʡ ʙʝʣʦʛʦ ʚʝʱʝʩʪʚʘ, ʩʦʝʜʠʥʷʶʱʠʭ ʦʙʣʘʩʪʠ ʤʦʟʛʘ; 

B) ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʜʠʥʘʤʠʢʘ ʩʦʟʜʘʝʪ ʙʦʛʘʪʳʝ ʚʨʝʤʝʥʥʳʝ ʨʷʜʳ ʥʝʧʨʝʨʳʚʥʦ ʦʮʝʥʠʚʘʝʤʳʭ 

ʚʝʣʠʯʠʥ ʘʢʪʠʚʥʦʩʪʠ, ʫʧʨʦʱʝʥʥʘʷ  ʤʦʜʝʣʴ, ʚ ʢʦʪʦʨʦʡ ʢʘʞʜʘʷ ʦʙʣʘʩʪʴ ʤʦʟʛʘ ʷʚʣʷʝʪʩʷ ʙʠʥʘʨʥʳʤ 

ʦʙʲʝʢʪʦʤ, ʙʫʜʫʯʠ ʣʠʙʦ ʘʢʪʠʚʥʦʡ, ʣʠʙʦ ʥʝʘʢʪʠʚʥʦʡ; ʉ) ʩʭʝʤʘ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʠʥʪʫʠʮʠʶ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʠʨʦʜʳ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʣʘʥʜʰʘʬʪʘ ʜʣʷ ʙʦʣʝʝ ʦʙʱʝʛʦ ʩʣʫʯʘʷ ʥʝʧʨʝʨʳʚʥʦ 

ʦʮʝʥʠʚʘʝʤʳʭ ʩʦʩʪʦʷʥʠʡ ʤʦʟʛʘ [7]. 

 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ [7], ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʦʜʝʣʴ ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʥʪʨʦʧʠʠ, ʯʪʦʙʳ ʚʳʚʝʩʪʠ 
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ʣʘʥʜʰʘʬʪ ʧʨʝʜʩʢʘʟʘʥʥʳʭ (ʙʠʥʘʨʥʳʭ) ʧʘʪʪʝʨʥʦʚ ʘʢʪʠʚʥʦʩʪʠ ð ʚʝʢʪʦʨʦʚ, ʫʢʘʟʳʚʘʶʱʠʭ 

ʦʙʣʘʩʪʠ, ʢʦʪʦʨʳʝ ʘʢʪʠʚʥʳ, ʠ ʦʙʣʘʩʪʠ, ʢʦʪʦʨʳʝ ʥʝ ʘʢʪʠʚʥʳ, ʘ ʪʘʢʞʝ ʵʥʝʨʛʠʶ ʢʘʞʜʦʛʦ ʧʘʪʪʝʨʥʘ 

(ʠʣʠ ʩʦʩʪʦʷʥʠʷ). ʇʨʠʤʝʥʷʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʠ ʠʟʫʯʝʥʠʷ 

ʣʦʢʘʣʴʥʳʭ ʤʠʥʠʤʫʤʦʚ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʣʘʥʜʰʘʬʪʝ: ʩʦʩʪʦʷʥʠʡ, ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʘʟʦʚʦʛʦ ʨʝʧʝʨʪʫʘʨʘ ʬʫʥʢʮʠʡ ʤʦʟʛʘ. ɺʘʞʥʦ, ʯʪʦ ʵʪʦʪ ʥʦʚʳʡ ʧʦʜʭʦʜ ʦʪʣʠʯʘʝʪʩʷ 

ʦʪ ʧʨʝʜʳʜʫʱʠʭ ʧʨʠʤʝʥʝʥʠʡ ʢ ʜʘʥʥʳʤ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ ʧʨʝʜʩʢʘʟʘʥʠʝʤ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ 

ʘʢʪʠʚʥʦʩʪʠ ʧʦ ʩʪʨʫʢʪʫʨʥʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤ, ʘ ʥʝ ʚʳʚʦʜʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʠʟ ʚʨʝʤʝʥʥʳʭ 

ʨʷʜʦʚ ʘʢʪʠʚʥʦʩʪʠ. ɺ ʙʦʣʝʝ ʦʙʱʝʤ ʧʣʘʥʝ ʥʘʰ ʧʦʜʭʦʜ ʧʨʝʜʣʘʛʘʝʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʧʦʥʠʤʘʥʠʝ 

ʦʩʦʙʦʡ ʨʦʣʠ, ʢʦʪʦʨʫʶ ʠʛʨʘʶʪ ʦʙʣʘʩʪʠ ʤʦʟʛʘ ʠ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʢʦʛʥʠʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ʚ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʵʥʝʨʛʠʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʛʥʠʪʠʚʥʦʡ ʬʫʥʢʮʠʠ. ʈʝʟʫʣʴʪʘʪʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʚʘʞʥʫʶ ʦʩʥʦʚʫ ʜʣʷ ʠʟʫʯʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʣʘʥʜʰʘʬʪʦʚ ʧʨʠ ʧʩʠʭʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʠ 

ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚʘʭ, ʛʜʝ ʧʝʨʝʭʦʜʳ ʩʦʩʪʦʷʥʠʡ ʤʦʟʛʘ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʢʨʠʪʠʯʝʩʢʠ 

ʠʟʤʝʥʷʶʪʩʷ, ʥʦ ʤʝʭʘʥʠʟʤʳ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʵʪʠʤ ʠʟʤʝʥʝʥʠʷʤ, ʦʩʪʘʶʪʩʷ ʜʘʣʝʢʠ ʦʪ ʧʦʥʠʤʘʥʠʷ. 

 

ʄʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ H. sapiens çʤʦʟʛïʤʦʟʛè 

ʇʨʷʤʳʝ ʠʥʪʝʨʬʝʡʩʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ ð ɻʪʦ ʠʥʪʝʨʬʝʡʩʳ, ʢʦʪʦʨʳʝ ʦʙʲʝʜʠʥʷʶʪ 

ʤʝʪʦʜʳ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʥʝʡʨʦʩʪʠʤʫʣʷʮʠʠ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ 

ʤʝʞʜʫ ʤʦʟʛʘʤʠ, ʧʦʟʚʦʣʷʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʷʤʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʩʠʩʪʝʤʦʡ çʤʦʟʛïʤʦʟʛè. ʇʨʷʤʳʝ 

ʠʥʪʝʨʬʝʡʩʳ çʤʦʟʛïʤʦʟʛè ʠʟʚʣʝʢʘʝʪ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʢʦʥʪʝʥʪ ʠʟ ʥʝʡʨʦʥʥʳʭ ʩʠʛʥʘʣʦʚ ʤʦʟʛʘ 

çʦʪʧʨʘʚʠʪʝʣʷè, ʦʮʠʬʨʦʚʳʚʘʝʪ ʝʛʦ ʠ ʧʝʨʝʜʘʝʪ ʚ ʤʦʟʛ çʧʦʣʫʯʘʪʝʣʷè. ʀʟ ʩʦʦʙʨʘʞʝʥʠʡ ʵʪʠʢʠ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʷʤʳʝ ʠʥʪʝʨʬʝʡʩʳ çʤʦʟʛïʤʦʟʛè ʯʝʣʦʚʝʢʘ ʧʦʣʘʛʘʶʪʩʷ ʥʘ 

ʥʝʠʥʚʘʟʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʦʙʳʯʥʦ ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʬʠʶ (ʕʕɻ), ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ 

ʥʝʡʨʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʪʨʘʥʩʢʨʘʥʠʘʣʴʥʦʡ ʤʘʛʥʠʪʥʦʡ ʩʪʠʤʫʣʷʮʠʠ (ʊʄʉ) ʜʣʷ ʜʦʩʪʘʚʢʠ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʤʦʟʛ.  

ʄʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ çʤʦʟʛïʤʦʟʛè ʜʣʷ ʧʨʷʤʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ 

ʛʦʣʦʚʥʳʤ ʤʦʟʛʦʤ ʯʝʣʦʚʝʢʘ (ʈʠʩʫʥʦʢ 2) [8] ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʪʘʢ, ʯʪʦʙʳ ʧʨʷʤʳʝ ʠʥʪʝʨʬʝʡʩʳ 

çʤʦʟʛ-ʤʦʟʛè ʬʫʥʢʮʠʦʥʠʨʦʚʘʣʠ ʜʣʷ ʙʦʣʝʝ ʯʝʤ ʜʚʫʭ ʯʝʣʦʚʝʯʝʩʢʠʭ ʩʫʙʲʝʢʪʦʚ; ʝʛʦ ʪʝʢʫʱʘʷ 

ʨʝʘʣʠʟʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʜʚʫʤ ʦʪʧʨʘʚʠʪʝʣʷʤ ʠ ʦʜʥʦʤʫ ʧʦʣʫʯʘʪʝʣʶ ʦʙʱʘʪʴʩʷ, ʥʦ ʝʛʦ ʤʦʞʥʦ 

ʣʝʛʢʦ ʤʘʩʰʪʘʙʠʨʦʚʘʪʴ, ʯʪʦʙʳ ʚʢʣʶʯʠʪʴ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʪʧʨʘʚʠʪʝʣʝʡ. ʆʪʧʨʘʚʠʪʝʣʠ 

ʠʤʝʶʪ ʪʘʢʫʶ ʞʝ ʨʦʣʴ ʚ ʥʘʙʣʶʜʝʥʠʠ ʟʘ ʪʝʢʫʱʠʤ ʩʦʩʪʦʷʥʠʝʤ ʟʘʜʘʯʠ ʠ ʧʝʨʝʜʘʯʝ ʩʚʦʠʭ 

ʨʝʰʝʥʠʡ ʧʦʣʫʯʘʪʝʣʶ. ʇʦʣʫʯʘʪʝʣʴ ʠʤʝʝʪ ʨʦʣʴ ʠʥʪʝʛʨʘʮʠʠ ʵʪʠʭ ʥʝʟʘʚʠʩʠʤʳʭ ʨʝʰʝʥʠʡ ʠ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦ ʢʫʨʩʝ ʜʝʡʩʪʚʠʡ. ʂʦʥʩʪʨʫʢʮʠʷ BrainNet ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʪʦʨʦʡ ʨʘʫʥʜ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʦʪʧʨʘʚʠʪʝʣʷʤʠ ʠ ʧʦʣʫʯʘʪʝʣʝʤ, ʪʘʢ ʯʪʦ ʜʝʡʩʪʚʠʝ ʧʦʣʫʯʘʪʝʣʷ ʚ ʧʝʨʚʦʤ 

ʨʘʫʥʜʝ ʤʦʞʝʪ ʙʳʪʴ ʚʦʩʧʨʠʥʷʪʦ ʦʪʧʨʘʚʠʪʝʣʷʤʠ, ʜʘʚʘʷ ʠʤ ʚʪʦʨʦʡ ʰʘʥʩ ʧʝʨʝʜʘʪʴ 

(ʧʦʪʝʥʮʠʘʣʴʥʦ ʢʦʨʨʝʢʪʠʨʫʶʱʠʝ) ʨʝʰʝʥʠʷ ʧʦʣʫʯʘʪʝʣʶ. ʇʨʠʝʤʥʠʢ ʦʩʥʘʱʝʥ ʢʘʢ ʊʄʉ (ʜʣʷ 

ʧʨʠʝʤʘ ʨʝʰʝʥʠʡ ʦʪʧʨʘʚʠʪʝʣʝʡ), ʪʘʢ ʠ ʕʕɻ (ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʜʝʡʩʪʚʠʷ ʚ ʟʘʜʘʥʠʠ), ʯʪʦ 

ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʢʠʭ-ʣʠʙʦ ʬʠʟʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʜʣʷ 

ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ [8]. 

BrainNet ð ̫ ʚʣʷʝʪʩʷ ʧʝʨʚʳʤ ʤʥʦʛʦʮʝʣʝʚʳʤ ʥʝʠʥʚʘʟʠʚʥʳʤ ʧʨʷʤʳʤ ʠʥʪʝʨʬʝʡʩʦʤ ʤʦʟʛ-

ʤʦʟʛ ʜʣʷ ʩʦʚʤʝʩʪʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ. ʀʥʪʝʨʬʝʡʩ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʕʕɻ ʜʣʷ ʟʘʧʠʩʠ ʩʠʛʥʘʣʦʚ 

ʤʦʟʛʘ ʠ ʊʄʉ ʜʣʷ ʜʦʩʪʘʚʢʠ ʠʥʬʦʨʤʘʮʠʠ ʥʝʠʥʚʘʟʠʚʥʦ ʚ ʤʦʟʛ. ʀʥʪʝʨʬʝʡʩ ʧʦʟʚʦʣʷʝʪ ʪʨʝʤ 

ʯʝʣʦʚʝʯʝʩʢʠʤ ʩʫʙʲʝʢʪʘʤ ʩʦʪʨʫʜʥʠʯʘʪʴ ʠ ʨʝʰʘʪʴ ʟʘʜʘʯʫ, ʠʩʧʦʣʴʟʫʷ ʧʨʷʤʫʶ ʩʚʷʟʴ ʤʝʞʜʫ 

ʤʦʟʛʦʤ ʠ ʤʦʟʛʦʤ. ɼʚʘ ʠʟ ʪʨʝʭ ʠʩʧʳʪʫʝʤʳʭ ʦʙʦʟʥʘʯʝʥʳ ʢʘʢ çʦʪʧʨʘʚʠʪʝʣʠè, ʯʴʠ ʤʦʟʛʦʚʳʝ 

ʩʠʛʥʘʣʳ ʜʝʢʦʜʠʨʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʕʕɻ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ʇʨʦʮʝʩʩ 

ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʠʟʚʣʝʢʘʝʪ ʨʝʰʝʥʠʝ ʢʘʞʜʦʛʦ ʦʪʧʨʘʚʠʪʝʣʷ ʦ ʪʦʤ, ʩʣʝʜʫʝʪ ʣʠ ʚʨʘʱʘʪʴ ʙʣʦʢ ʚ 

ʠʛʨʝ, ʧʦʭʦʞʝʡ ʥʘ ʊʝʪʨʠʩ, ʧʨʝʞʜʝ ʯʝʤ ʦʥ ʙʫʜʝʪ ʦʪʙʨʦʰʝʥ, ʯʪʦʙʳ ʟʘʧʦʣʥʠʪʴ ʣʠʥʠʶ. ʈʝʰʝʥʠʷ 
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ʦʪʧʨʘʚʠʪʝʣʝʡ ʧʝʨʝʜʘʶʪʩʷ ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ ʚ ʤʦʟʛ ʪʨʝʪʴʝʛʦ ʩʫʙʲʝʢʪʘ, çʧʦʣʫʯʘʪʝʣʷè, ʢʦʪʦʨʳʡ ʥʝ 

ʤʦʞʝʪ ʚʠʜʝʪʴ ʠʛʨʦʚʦʡ ʵʢʨʘʥ. ʈʝʰʝʥʠʷ ʦʪʧʨʘʚʠʪʝʣʝʡ ʧʝʨʝʜʘʶʪʩʷ ʚ ʤʦʟʛ ʧʦʣʫʯʘʪʝʣʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʤʘʛʥʠʪʥʦʡ ʩʪʠʤʫʣʷʮʠʠ ʟʘʪʳʣʦʯʥʦʡ ʢʦʨʳ. ʇʨʠʝʤʥʠʢ ʠʥʪʝʛʨʠʨʫʝʪ ʠʥʬʦʨʤʘʮʠʶ, 

ʧʦʣʫʯʝʥʥʫʶ ʦʪ ʜʚʫʭ ʦʪʧʨʘʚʠʪʝʣʝʡ, ʠ ʠʩʧʦʣʴʟʫʝʪ ʠʥʪʝʨʬʝʡʩ ʕʕɻ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦ 

ʧʦʚʦʨʦʪʝ ʙʣʦʢʘ ʠʣʠ ʩʦʭʨʘʥʝʥʠʠ ʝʛʦ ʚ ʪʦʡ ʞʝ ʦʨʠʝʥʪʘʮʠʠ. ɺʪʦʨʦʡ ʨʘʫʥʜ ʠʛʨʳ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʧʨʘʚʠʪʝʣʷʤ ʦʮʝʥʠʪʴ ʨʝʰʝʥʠʝ ʧʦʣʫʯʘʪʝʣʷ ʠ ʦʪʧʨʘʚʠʪʴ 

ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʚ ʤʦʟʛ ʧʦʣʫʯʘʪʝʣʷ, ʘ ʧʦʣʫʯʘʪʝʣʶ ʠʩʧʨʘʚʠʪʴ ʚʦʟʤʦʞʥʦʝ ʥʝʧʨʘʚʠʣʴʥʦʝ 

ʨʝʰʝʥʠʝ, ʧʨʠʥʷʪʦʝ ʚ ʧʝʨʚʦʤ ʨʘʫʥʜʝ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʤʦʟʛʦʚʦʡ ʩʝʪʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ (1) ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʥʘ ʫʨʦʚʥʝ 

ʛʨʫʧʧʳ ʚʦ ʚʨʝʤʷ ʠʛʨʳ, (2) ʠʩʪʠʥʥʳʭ/ʣʦʞʥʦʧʦʣʦʞʠʪʝʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʰʝʥʠʡ ʩʫʙʲʝʢʪʦʚ ʠ 

(3) ʚʟʘʠʤʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʤʝʞʜʫ ʩʫʙʲʝʢʪʘʤʠ. ʀʟʤʝʥʷʷ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʥʘʜʝʞʥʦʩʪʴ 

ʦʪʧʨʘʚʠʪʝʣʝʡ ʧʫʪʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʚʚʝʜʝʥʠʷ ʧʦʤʝʭ ʚ ʩʠʛʥʘʣ ʦʜʥʦʛʦ ʦʪʧʨʘʚʠʪʝʣʷ,  

ʠʩʩʣʝʜʦʚʘʣʠ [8], ʢʘʢ ʧʨʠʝʤʥʠʢ ʫʯʠʪʩʷ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʰʫʤʦʚʳʝ ʩʠʛʥʘʣʳ, ʯʪʦʙʳ ʧʨʠʥʷʪʴ 

ʧʨʘʚʠʣʴʥʦʝ ʨʝʰʝʥʠʝ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʘʢ ʠ ʦʙʳʯʥʳʝ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ, BrainNet ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʫʯʘʪʝʣʷʤ ʥʘʫʯʠʪʴʩʷ ʜʦʚʝʨʷʪʴ ʦʪʧʨʘʚʠʪʝʣʶ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʥʘʜʝʞʥʳʤ, ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ, ʦʩʥʦʚʳʚʘʷʩʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʠʥʬʦʨʤʘʮʠʠ, ʧʝʨʝʜʘʚʘʝʤʦʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʠʭ 

ʤʦʟʛ. ʈʝʟʫʣʴʪʘʪʳ ʫʢʘʟʳʚʘʶʪ ʧʫʪʴ ʢ ʙʫʜʫʱʠʤ ʠʥʪʝʨʬʝʡʩʘʤ çʤʦʟʛïʤʦʟʛè, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʣʶʜʷʤ ʩʦʚʤʝʩʪʥʦ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʳ, ʠʩʧʦʣʴʟʫʷ çʩʦʮʠʘʣʴʥʫʶ ʩʝʪʴè ʧʦʜʢʣʶʯʝʥʥʳʭ brains 

H. sapiens. 

 

 
 

ʈʠʩʫʥʦʢ 2. BrainNet: ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ çʤʦʟʛïʤʦʟʛè ʜʣʷ ʧʨʷʤʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʛʦʣʦʚʥʳʤ ʤʦʟʛʦʤ ʯʝʣʦʚʝʢʘ [8]. 

 

ɸʨʭʠʪʝʢʪʫʨʘ ʤʦʟʛʦʚʦʡ ʩʝʪʠ (ʈʠʩʫʥʦʢ 2) [8]. ɼʚʘ ʫʯʘʩʪʥʠʢʘ (çʦʪʧʨʘʚʠʪʝʣʴ 1è ʠ 

çʦʪʧʨʘʚʠʪʝʣʴ 2è) ʠʩʧʦʣʴʟʫʶʪ ʠʥʪʝʨʬʝʡʩ ʤʦʟʛïʢʦʤʧʴʶʪʝʨ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʕʕɻ, ʯʪʦʙʳ 

ʧʝʨʝʜʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʚʤʝʩʪʥʦʡ ʟʘʜʘʯʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʤʦʟʛ ʪʨʝʪʴʝʛʦ ʫʯʘʩʪʥʠʢʘ 

(çʧʨʠʝʤʥʠʢè). ʀʥʬʦʨʤʘʮʠʷ ʦʪ ʢʘʞʜʦʛʦ ʦʪʧʨʘʚʠʪʝʣʷ ʧʝʨʝʜʘʝʪʩʷ ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ ʚ ʤʦʟʛ 

ʧʦʣʫʯʘʪʝʣʷ ʯʝʨʝʟ ʢʦʤʧʴʶʪʝʨʥʦ-ʤʦʟʛʦʚʦʡ ʠʥʪʝʨʬʝʡʩ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ TMʉ. ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ 

ʜʚʫʭ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʦʪ ʦʪʧʨʘʚʠʪʝʣʝʡ, ʧʦʣʫʯʘʪʝʣʴ ʠʩʧʦʣʴʟʫʝʪ ʧʨʷʤʳʝ ʠʥʪʝʨʬʝʡʩʳ çʤʦʟʛï

ʤʦʟʛè  ʥʘ ʦʩʥʦʚʝ ʕʕɻ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʜʝʡʩʪʚʠʷ ʚ ʟʘʜʘʯʝ. ʆʪʧʨʘʚʠʪʝʣʠ ʚʠʜʷʪ ʨʝʟʫʣʴʪʘʪ ʵʪʦʛʦ 

ʜʝʡʩʪʚʠʷ ʥʘ ʩʚʦʠʭ ʵʢʨʘʥʘʭ (ʦʜʥʦ ʠ ʪʦ ʞʝ ʦʙʥʦʚʣʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠʛʨʳ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʦʙʦʠʭ 

ʵʢʨʘʥʘʭ, ʢʘʢ ʫʢʘʟʘʥʦ ʢʨʘʩʥʦʡ ʩʪʨʝʣʢʦʡ ʦʪ ʵʢʨʘʥʘ ʦʜʥʦʛʦ ʦʪʧʨʘʚʠʪʝʣʷ ʢ ʵʢʨʘʥʫ ʜʨʫʛʦʛʦ). ɿʘʪʝʤ 

ʦʪʧʨʘʚʠʪʝʣʠ ʧʦʣʫʯʘʶʪ ʝʱʝ ʦʜʥʫ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʪʴ ʚ ʤʦʟʛ ʧʦʣʫʯʘʪʝʣʷ ʥʦʚʫʶ 

ʠʥʬʦʨʤʘʮʠʶ, ʯʪʦʙʳ ʧʦʪʝʥʮʠʘʣʴʥʦ ʠʩʧʨʘʚʠʪʴ ʥʝʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʚ ʧʝʨʚʦʤ ʨʘʫʥʜʝ. ʇʷʪʴ 

ʛʨʫʧʧ, ʚ ʢʘʞʜʦʡ ʠʟ ʢʦʪʦʨʳʭ ʙʳʣʦ ʧʦ ʪʨʠ ʯʝʣʦʚʝʢʘ, ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʦʟʛʦʚʫʶ ʩʝʪʴ ʜʣʷ 
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ʚʳʧʦʣʥʝʥʠʷ ʩʦʚʤʝʩʪʥʦʡ ʟʘʜʘʯʠ ʩʦ ʩʨʝʜʥʝʡ ʪʦʯʥʦʩʪʴʶ 81,25% [8]. 

ʀʥʪʝʨʬʝʡʩ çʤʦʟʛïʤʦʟʛè  ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʨʷʤʦʝ ʠʥʜʫʮʠʨʦʚʘʥʠʝ ʜʚʫʭ ʨʘʟʣʠʯʥʳʭ 

ʤʦʟʛʦʚ H. sapiens ʦʙʱʘʪʴʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ [9]. ʉʠʩʪʝʤʘ ʠʥʪʝʨʬʝʡʩ çʤʦʟʛïʤʦʟʛè 

ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʨʝʘʣʠʟʦʚʘʥʳ ʥʘ H. sapiens (ʈʠʩʫʥʦʢ 3) [10] ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʠʥʚʘʟʠʚʥʳʭ 

ʟʘʧʠʩʝʡ ʠ ʩʪʠʤʫʣʷʮʠʠ ʤʦʟʛʘ. ʀʥʬʦʨʤʘʮʠʷ ʙʳʣʘ ʧʝʨʝʥʝʩʝʥʘ ʠʟ ʩʝʥʩʦʤʦʪʦʨʥʦʡ ʢʦʨʳ ʦʜʥʦʛʦ 

ʫʯʘʩʪʥʠʢʘ (ʟʘʧʠʩʘʥʦ ʯʝʨʝʟ ʕʕɻ) ʚ ʚʠʟʫʘʣʴʥʳʡ [10] ʠʣʠ ʤʦʪʦʨʥʳʡ [11] ʢʦʨʘ ʚʪʦʨʦʛʦ ʫʯʘʩʪʥʠʢʘ 

(ʩ ʧʦʤʦʱʴʶ TMʉ). ɿʥʘʥʠʷ ʯʝʣʦʚʝʢʘ ʦʮʠʬʨʦʚʳʚʘʶʪʩʷ ʩ ʫʩʢʦʨʝʥʠʝʤ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ 

ʪʝʤʧʘ ʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʦʙʣʘʢʝ. ʂʦʛʥʠʪʠʚʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ H. sapiens ʠ 

ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʨʘʟʫʤʘ ʢ ʙʦʣʝʝ ʙʳʩʪʨʦʡ ʛʝʥʝʨʘʮʠʠ ʯʝʣʦʚʝʯʝʩʢʠʭ ʟʥʘʥʠʡ, 

ʪʨʝʙʫʶʪ ʙʝʟʦʧʘʩʥʦʡ, ʥʘʜʝʞʥʦʡ, ʩʪʘʙʠʣʴʥʦʡ ʠ ʥʝʧʨʝʨʳʚʥʦʡ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʠʥʪʝʨʬʝʡʩʘ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʯʝʣʦʚʝʯʝʩʢʠʤ ʤʦʟʛʦʤ ʠ ʩʠʩʪʝʤʦʡ ʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 

ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʦʙʣʘʢʝ. ʅʝʚʨʘʣʥʘʥʦʨʦʙʦʪʠʢʠ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʤʘʩʰʪʘʙʝ, ʩ ʧʦʜʭʦʜʷʱʠʤ ʫʨʦʚʥʝʤ ʩʣʦʞʥʦʩʪʠ ʜʣʷ ʥʘʜʝʞʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʤʦʟʛʘ ʩ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʭʨʘʥʷʪʩʷ ʠ 

ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʦʙʣʘʢʝ [12]. 

ʀʥʪʝʨʥʝʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʫʶ ʛʣʦʙʘʣʴʥʫʶ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ 

ʩʣʫʞʠʪ ʯʝʣʦʚʝʯʝʩʪʚʫ ʜʣʷ ʩʦʟʜʘʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʢʦʪʦʨʳʭ 

ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʙʳʩʪʨʦ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʦʙʣʘʢʘ. ʉʪʘʙʠʣʴʥʘʷ, ʙʝʟʦʧʘʩʥʘʷ ʩʠʩʪʝʤʘ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ  ʦʙʣʘʢʘ ʩ ʯʝʣʦʚʝʯʝʩʢʠʤ ʤʦʟʛʦʤ. ʇʝʨʩʧʝʢʪʠʚʥʘʷ 

ʩʪʨʘʪʝʛʠʷ ʩʦʟʜʘʥʠʷ ʪʘʢʦʡ ʩʠʩʪʝʤʳ, ʦʙʦʟʥʘʯʝʥʥʘʷ ʢʘʢ çʠʥʪʝʨʬʝʡʩ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʤʦʟʛʘ/ʦʙʣʘʢʘè (çB/CIè), ʙʫʜʝʪ ʦʩʥʦʚʘʥʘ ʥʘ ʪʝʭʥʦʣʦʛʠʷʭ çʥʝʚʨʘʣʥʘʥʦʨʦʙʦʪʠʢʠè [12].  

 

 
 

ʈʠʩʫʥʦʢ 3. ʀʥʪʝʨʬʝʡʩ çʤʦʟʛïʤʦʟʛè ʜʣʷ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʤʝʞʜʫ H. sapiens [10, 12]. 

 

ʉʫʙʲʝʢʪ-ʠʟʣʫʯʘʪʝʣʴ ʧʦʢʘʟʘʥ ʩʣʝʚʘ, ʛʜʝ ʩʝʥʩʦʤʦʪʦʨʥʘʷ ʢʦʨʘ ʘʢʪʠʚʥʦʩʪʴ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʕʕɻ ʵʣʝʢʪʨʦʜʦʚ. ʀʟʣʫʯʘʪʝʣʴ ʚʳʧʦʣʥʷʣ ʜʚʦʠʯʥʫʶ ʜʚʠʛʘʪʝʣʴʥʫʶ ʟʘʜʘʯʫ ʥʘ 

ʦʩʥʦʚʝ ʠʟʦʙʨʘʞʝʥʠʡ: ʠʟʦʙʨʘʞʝʥʠʝ ʥʦʛ (ʙʠʪʦʚʦʝ ʟʥʘʯʝʥʠʝ 0) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ 
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ʨʫʢ (ʙʠʪʦʚʦʝ ʟʥʘʯʝʥʠʝ 1). ʊʝʤʘ ʧʦʣʫʯʘʪʝʣʷ ʧʦʢʘʟʘʥʘ ʩʧʨʘʚʘ. ʂʘʪʫʰʢʘ TMʉ ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʧʦ-

ʨʘʟʥʦʤʫ ʥʘʜ ʟʨʠʪʝʣʴʥʦʡ ʢʦʨʦʡ ʜʣʷ 1 ʠ 0 ʙʠʪʦʚʳʭ ʟʥʘʯʝʥʠʡ ʠ ʚʳʟʳʚʘʣʠʩʴ ʠʣʠ ʥʝ ʚʳʟʳʚʘʣʠʩʴ 

ʚʩʧʳʰʢʠ ʩʚʝʪʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʣʷ ʩʚʷʟʠ ʤʦʟʛʘ ʩ ʤʦʟʛʦʤ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʠʥʪʝʨʥʝʪ-

ʩʚʷʟʴ [12]. 

ɹʫʜʫʱʠʝ ʪʝʭʥʦʣʦʛʠʠ ʥʝʚʨʘʣʥʘʥʦʨʦʙʦʪʠʢʠ [12] ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʚʳʰʝʥʠʝ ʪʦʯʥʦʩʪʠ ʠ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʜʠʘʛʥʦʟʦʚ ʠ ʚʦʟʤʦʞʥʦʛʦ ʣʝʯʝʥʠʷ Ḑ400 ʩʦʩʪʦʷʥʠʡ ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʤʦʟʛ 

ʯʝʣʦʚʝʢʘ. ʅʝʚʨʘʣʥʘʥʦʨʦʙʦʪʠʢʠ ʤʦʛʫʪ ʪʘʢʞʝ ʜʘʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ B/CI ʩ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ 

ʩʚʷʟʴʶ ʤʝʞʜʫ ʥʝʡʨʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʠ ʚʥʝʰʥʠʤ ʭʨʘʥʝʥʠʝʤ ʠ ʦʙʨʘʙʦʪʢʦʡ ʜʘʥʥʳʭ, ʯʝʨʝʟ 

ʧʨʷʤʦʡ ʤʦʥʠʪʦʨʠʥʛ ʥʝʡʨʦʥʦʚ ʤʦʟʛʘ Ḑ86Ĭ109 ʠ ʩʠʥʘʧʩʦʚ Ḑ2Ĭ1014. ʇʦʩʣʝ ʥʘʚʠʛʘʮʠʠ ʧʦ 

ʩʦʩʫʜʠʩʪʦʡ ʩʝʪʠ ʯʝʣʦʚʝʢʘ ʪʨʠ ʚʠʜʘ ʥʝʚʨʘʣʥʘʥʦʨʦʙʦʪʦʚ (ʵʥʜʦʥʝʚʨʦʙʦʪʳ, ʛʣʠʘʙʦʪʳ ʠ 

ʩʠʥʘʧʪʦʙʦʪʳ) ʧʨʦʭʦʜʷʪ ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʠʡ ʙʘʨʴʝʨ, ʚʭʦʜʷʪ ʚ ʧʘʨʝʥʭʠʤʫ ʤʦʟʛʘ, ʧʦʧʘʜʘʶʪ ʚ 

ʦʪʜʝʣʴʥʳʝ ʢʣʝʪʢʠ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ ʠ ʩʘʤʦʦʧʦʟʠʮʠʷ ʥʘ ʥʘʯʘʣʴʥʳʭ ʩʝʛʤʝʥʪʘʭ ʘʢʩʦʥʦʚ ʥʝʡʨʦʥʦʚ 

(ʵʥʜʦʥʝʚʨʦʙʦʪʦʚ), ʚ ʧʨʝʜʝʣʘʭ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ (ʛʣʠʘʙʦʪʳ), ʠ ʚ ʙʣʠʟʦʩʪʠ ʢ ʩʠʥʘʧʩʘʤ 

(ʩʠʥʘʧʪʦʙʦʪʘʤ). ɹʝʩʧʨʦʚʦʜʥʘʷ ʧʝʨʝʜʘʯʘ ʜʦ Ḑ6Ĭ1016 ʙʠʪ ʚ ʩʝʢʫʥʜʫ ʩʠʥʘʧʪʠʯʝʩʢʠ 

ʦʙʨʘʙʦʪʘʥʥʫʶ ʠ ʢʦʜʠʨʦʚʘʥʥʫʶ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʯʝʣʦʚʝʢʘïʤʦʟʛʘ ʯʝʨʝʟ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ ʥʘʥʦʨʦʙʦʪʠʯʝʩʢʫʶ ʚʦʣʦʢʦʥʥʫʶ ʦʧʪʠʢʫ (30 ʩʤ3) ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʙʨʘʙʦʪʢʠ 

ʜʦ 1018 ʙʠʪ/ʩ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʙʳʩʪʨʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʥʘ ʦʙʣʘʯʥʳʡ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨ ʜʣʷ 

ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʤʦʟʛʘ ʠ ʟʘʢʣʶʯʝʥʠʷ (ʚʳʚʦʜʦʚ) ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ [12]. 

 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʟʛʦʚʘʷ ʩʝʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʄʈʊ 

ʏʝʣʦʚʝʯʝʩʢʠʡ ʤʦʟʛ ʩʦʩʪʦʠʪ ʠʟ Ḑ86 ʤʠʣʣʠʘʨʜʦʚ ʥʝʡʨʦʥʦʚ ʧʦʜʢʣʶʯʝʥ ʯʝʨʝʟ 

Ḑ150 ʪʨʠʣʣʠʦʥʦʚ ʩʠʥʘʧʩʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʯʝʨʝʟ ʥʝʡʨʦʥʳ ʧʝʨʝʜʘʚʘʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʠʣʠ 

ʭʠʤʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ ʜʨʫʛʠʤ ʥʝʡʨʦʥʘʤ [13]. 

ʇʦʩʪʨʦʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʦʟʛʦʚʦʡ ʩʝʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʄʈʊ, ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ 

(A, B, C, D, H, G, F, E) (ʈʠʩʫʥʦʢ 4) [13],  ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʨʘʙʦʪʳ ʢʦʤʧʣʝʢʩʥʦʡ ʩʝʪʠ ʩ ʄʈʊ ʚ 

ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʛʨʘʬʘ. ʕʪʘʧʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʚʢʣʶʯʘʷ ʩʠʥʭʨʦʥʠʟʘʮʠʶ 

ʩʨʝʟʘ, ʢʦʨʨʝʢʮʠʶ, ʧʝʨʝʩʪʨʦʡʢʫ, ʩʦʚʤʝʩʪʥʫʶ ʨʝʛʠʩʪʨʘʮʠʶ ʠʟʦʙʨʘʞʝʥʠʷ, ʥʦʨʤʘʣʠʟʘʮʠʶ ʥʘ 

ʦʩʥʦʚʝ ʩʝʛʤʝʥʪʘʮʠʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʩʛʣʘʞʠʚʘʥʠʷ ʥʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʄʈʊ. 

ʄʘʩʰʪʘʙʥʘʷ ʩʝʪʴ ʤʦʟʛʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʩʭʝʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʣʦʢʦʚ, ʦʪ ʜʠʘʛʥʦʩʪʠʢʠ ʠ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʜʦ ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʘʪʣʘʩʘ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʤʘʨʢʠʨʦʚʢʦʡ 

ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʝʜʠʥʠʮ [13]. 

ʉʭʝʤʘʪʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʦʩʪʨʦʝʥʠʷ ʩʝʪʠ ʤʦʟʛʘ ʠ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʛʨʘʬʠʢʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʄʈʊ. ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ (ɺ) ʥʝʦʙʨʘʙʦʪʘʥʥʳʝ ʜʘʥʥʳʝ ʄʈʊ 

(ɸ) ʠ ʜʝʣʝʥʠʝ ʤʦʟʛʘ ʥʘ ʨʘʟʣʠʯʥʳʝ ʫʯʘʩʪʢʠ (C), ʠʟ ʢʘʞʜʦʡ ʦʙʣʘʩʪʠ (D) ʠʟʚʣʝʢʘʶʪ ʥʝʩʢʦʣʴʢʦ 

ʚʨʝʤʝʥʥʳʭ ʢʫʨʩʦʚ, ʯʪʦʙʳ ʦʥʠ ʤʦʛʣʠ ʩʦʟʜʘʪʴ ʢʦʨʨʝʣʷʮʠʦʥʥʫʶ ʤʘʪʨʠʮʫ (E). ʏʪʦʙʳ ʫʤʝʥʴʰʠʪʴ 

ʩʣʦʞʥʦʩʪʴ ʠ ʫʣʫʯʰʝʥʠʝ ʚʠʟʫʘʣʴʥʦʛʦ ʧʦʥʠʤʘʥʠʷ, ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʘ ʜʚʦʠʯʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ 

ʤʘʪʨʠʮʘ (F) ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʟʛʦʚʘʷ ʩʝʪʴ (G) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ 

ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʚʘʷ ʥʘʙʦʨ ʪʦʧʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʚʳʧʦʣʥʷʝʪʩʷ 

ʘʥʘʣʠʟ ʛʨʘʬʦʚ ʚ ʩʝʪʠ ʩʚʷʟʠ ʤʦʟʛʘ (H). 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ [13] ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʜʣʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʩʚʷʟʠ ʚ ʤʦʟʛʦʚʦʡ ʩʝʪʠ ʯʝʣʦʚʝʢʘ ʩ ʧʦʤʦʱʴʶ ʄʈʊ.  

ɻʨʘʬʠʯʝʩʢʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʤʝʪʨʠʢʠ, ʪʘʢʠʝ ʢʘʢ ʩʪʝʧʝʥʴ ʫʟʣʘ, ʢʦʵʬʬʠʮʠʝʥʪ 

ʢʣʘʩʪʝʨʠʟʘʮʠʠ, ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʧʫʪʠ, ʢʦʥʮʝʥʪʨʘʪʦʨʳ, ʮʝʥʪʨʘʣʴʥʦʩʪʴ, ʤʦʜʫʣʴʥʦʩʪʴ, 

ʥʘʜʝʞʥʦʩʪʴ ʠ ʘʩʩʦʨʪʘʪʠʚʥʦʩʪʴ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʪʦʧʦʣʦʛʠʯʝʩʢʠʭ 

ʧʘʪʪʝʨʥʦʚ ʤʦʟʛʦʚʳʭ ʩʝʪʝʡ. 
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ʈʠʩʫʥʦʢ 4. ʉʭʝʤʘʪʠʯʝʩʢʦʝ ʧʦʩʪʨʦʝʥʠʷ ʩʝʪʠ ʤʦʟʛʘ ʠ ʘʥʘʣʠʟ ʛʨʘʬʠʢʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ 

ʄʈʊ [13]. 

 

ʂʦʛʥʠʪʠʚʥʘʷ ʧʘʤʷʪʴ 

ʉʫʱʝʩʪʚʫʝʪ ʪʨʠ ʦʩʥʦʚʥʳʝ ʬʦʨʤʳ ʧʘʤʷʪʠ: ʩʝʥʩʦʨʥʘʷ ʧʘʤʷʪʴ, ʢʨʘʪʢʦʚʨʝʤʝʥʥʘʷ ʧʘʤʷʪʴ ʠ 

ʜʦʣʛʦʚʨʝʤʝʥʥʘʷ ʧʘʤʷʪʴ (ʈʠʩʫʥʦʢ 5) [14].  

 
ʈʠʩʫʥʦʢ 5. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʘʤʷʪʠ [14]. 
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ʉʝʥʩʦʨʥʘʷ ʧʘʤʷʪʴ ʦʪʥʦʩʠʪʩʷ ʢ ʩʦʭʨʘʥʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʩʪʫʧʘʶʱʝʡ ʦʪ ʦʨʛʘʥʦʚ 

ʯʫʚʩʪʚ. ʂʨʘʪʢʦʚʨʝʤʝʥʥʘʷ ʧʘʤʷʪʴ ð ɻ ʪʦ ʠʥʬʦʨʤʘʮʠʷ, ʦʙʨʘʙʦʪʘʥʥʘʷ ʟʘ ʢʦʨʦʪʢʠʡ ʧʨʦʤʝʞʫʪʦʢ 

ʚʨʝʤʝʥʠ. ʈʘʙʦʯʘʷ ʧʘʤʷʪʴ ʚʳʧʦʣʥʷʝʪ ʵʪʫ ʦʙʨʘʙʦʪʢʫ. ʈʘʙʦʯʘʷ ʧʘʤʷʪʴ ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʝʭ 

ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʦʙʨʘʙʘʪʳʚʘʶʪ ʠʥʬʦʨʤʘʮʠʶ: ʎʝʥʪʨʘʣʴʥʳʡ ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ ʦʨʛʘʥ 

(ʫʧʨʘʚʣʝʥʠʝ ʚʥʠʤʘʥʠʝʤ), ʚʠʟʫʘʣʴʥʳʡ ʙʣʦʢʥʦʪ (ʩʦʟʜʘʝʪ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪ ʚʠʟʫʘʣʴʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ), ʬʦʥʦʣʦʛʠʯʝʩʢʠʡ ʙʫʬʝʨ (ʭʨʘʥʠʪ ʠ ʦʙʲʝʜʠʥʷʝʪ ʥʦʚʳʝ ʩʣʦʚʘ) ʠ ʵʧʠʟʦʜʠʯʝʩʢʠʡ 

ʙʫʬʝʨ (ʭʨʘʥʠʪ ʠ ʠʥʪʝʛʨʠʨʫʝʪ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ). ɼʦʣʛʦʚʨʝʤʝʥʥʘʷ 

ʧʘʤʷʪʴ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʭʨʘʥʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ. ʕʪʘ 

ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʠʟʚʣʝʯʝʥʘ ʩʦʟʥʘʪʝʣʴʥʦ (ʷʚʥʘʷ ʧʘʤʷʪʴ) ʠʣʠ ʙʝʩʩʦʟʥʘʪʝʣʴʥʦ (ʥʝʷʚʥʘʷ 

ʧʘʤʷʪʴ). ʕʢʩʧʣʠʮʠʪʥʘʷ ʧʘʤʷʪʴ ʩʦʩʪʦʠʪ ʠʟ ʵʧʠʟʦʜʠʯʝʩʢʦʡ ʧʘʤʷʪʠ (ʩʦʙʳʪʠʷ, ʩʚʷʟʘʥʥʳʝ ʩʦ 

ʚʨʝʤʝʥʝʤ) ʠ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʧʘʤʷʪʠ (ʧʦʥʷʪʠʷ ʠ ʟʥʘʯʝʥʠʷ). ʀʤʧʣʠʮʠʪʥʘʷ ʧʘʤʷʪʴ ʠʤʝʝʪ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʧʨʦʮʝʜʫʨʥʫʶ ʧʘʤʷʪʴ (ʤʦʪʦʨʥʳʝ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʥʘʚʳʢʠ), ʘʩʩʦʮʠʘʪʠʚʥʫʶ ʧʘʤʷʪʴ 

(ʢʣʘʩʩʠʯʝʩʢʦʝ ʠ ʦʧʝʨʘʥʪʥʦʝ ʦʙʫʩʣʦʚʣʠʚʘʥʠʝ), ʥʝ ʘʩʩʦʮʠʘʪʠʚʥʫʶ ʧʘʤʷʪʴ (ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ ʠ 

ʧʨʠʚʳʢʘʥʠʝ) ʠ ʧʨʘʡʤʠʥʛ (ʧʝʨʚʠʯʥʳʡ ʩʪʠʤʫʣ, ʚʣʠʷʶʱʠʡ ʥʘ ʚʪʦʨʠʯʥʳʡ). 

ʅʦʚʳʝ ʥʝʡʨʦʘʥʘʪʦʤʠʯʝʩʢʠʝ, ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʧʘʤʷʪʠ 

ð ɻ ʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʤʦʜʝʣʠ ʠ ʠʭ ʠʩʪʦʢʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʥʘʤ ʫʯʠʪʴʩʷ ʠ ʦʩʤʳʩʣʠʚʘʪʴ ʩʚʦʶ 

ʞʠʟʥʴ, ʧʨʦʚʦʜʠʪʴ ʧʨʦʬʠʣʘʢʪʠʢʫ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʨʘʩʩʪʨʦʡʩʪʚ. 

 

ʄʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʩʦʥ ʠ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ 

ʉʦʥ ̫ ʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʠ ʤʝʭʘʥʠʟʤʦʤ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʦʛʥʠʪʠʚʥʦʡ 

ʧʘʤʷʪʠ, ʝʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʠ ʢʘʯʝʩʪʚʝʥʥʦʤ ʦʙʲʝʤʝ, ʠʥʪʝʛʨʘʮʠʠ ʧʝʨʝʭʦʜʘ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦ 

ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʩʘʤʦʨʘʟʚʠʪʠʷ ʠ ʩʘʤʦʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʡ ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʡ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ çʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʡ ʨʘʟʫʤè. H. sapiens 21 ʚʝʢʘ ʙʫʜʝʪ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʥʠʤʘʪʴ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʘʪʪʝʨʥʳ ʩʥʘ, ʫʧʨʘʚʣʷʪʴ ʠ ʠʟʤʝʥʷʪʴ 

ʩʚʦʠ ʧʨʠʚʳʯʢʠ ʩʥʘ. ʆʮʠʬʨʦʚʢʘ ʩʥʘ ð ʙʫʜʫʱʝʝ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʥʘʫʢʠ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʟʜʦʨʦʚʴʷ. 

ʄʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʩʦʥ ð ɻ ʧʠʛʝʥʝʪʠʯʝʩʢʠʡ ʜʘʨ ʯʝʣʦʚʝʢʫ ʩ ʙʦʣʴʰʠʤ ʠʥʪʝʣʣʝʢʪʦʤ, 

ʥʦʚʳʤʠ ʢʚʘʥʪʦʚʳʤʠ ʠʜʝʷʤʠ (ʢʘʞʜʳʡ ʤʘʪʝʨʠʘʣʴʥʳʡ ʦʙʲʝʢʪ ʠʤʝʝʪ ʢʚʘʥʪʦʚʳʝ ʩʦʩʪʦʷʥʠʷ ʠ 

ʧʘʨʘʣʣʝʣʴʥʳʝ ʤʠʨʳ) ʠ ʙʫʜʫʱʠʤʠ ʠʟʦʙʨʝʪʝʥʠʷʤʠ (ʦʪʢʨʳʪʠʷʤʠ). ʎʠʨʢʘʜʠʘʥʥʘʷ ʩʠʩʪʝʤʘ 

H. sapiens ʠ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʯʘʩʳ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʳ 

ʛʝʥʝʪʠʯʝʩʢʠ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠ. ɾʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ H. sapiens ð ɻ ʪʦ ʚʦʣʥʦʦʙʨʘʟʥʳʝ 

ʮʠʢʣʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʡ ʧʨʦʮʝʩʩʦʚ ʮʠʨʢʘʜʠʘʥʥʦʛʦ ʩʪʨʝʩʩʘ. 

ʄʥʦʛʦʦʩʮʠʣʣʷʪʦʨʥʘʷ ʩʠʩʪʝʤʘ, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʵʚʦʣʶʮʠʦʥʥʳʝ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʮʝʥʪʨʘʣʴʥʳʝ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʠʝ ʚʦʜʠʪʝʣʠ ʨʠʪʤʘ, ʧʝʨʚʠʯʥʳʝ ʠ ʚʪʦʨʠʯʥʳʝ ʧʝʡʩʤʝʢʝʨʳ. ʊʨʠ 

ʩʘʤʭr ʤʦʱʥʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʚʦʜʠʪʝʣʝʡ ʨʠʪʤʘ ʜʣʷ ʯʝʣʦʚʝʢʘ: ʧʝʨʚʳʡ ð ʩʚʝʪ, ʚʪʦʨʦʡ ʧʦ 

ʤʦʱʥʦʩʪʠ ʚʦʜʠʪʝʣʴ ʨʠʪʤʘ ð ʧʠʪʘʥʠʝ, ʪʨʝʪʠʡ ð ɻ ʧʠʛʝʥʝʪʠʯʝʩʢʠʡ, ʚ ʪ. ʯ. ʩʦʮʠʘʣʴʥʳʝ 

ʬʘʢʪʦʨʳ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʦʮʠʘʣʴʥʳʡ ʩʪʘʪʫʩ ʠ ʩʘʤʦʘʢʪʫʘʣʠʟʘʮʠʷ ʣʠʯʥʦʩʪʠ. 

ɻʣʘʚʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʟʥʘʯʠʤʦʩʪʴʶ ʚʠʩʮʝʨʘʣʴʥʦʛʦ ʤʦʟʛʘ ʷʚʣʷʝʪʩʷ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʤʦʮʠʡ. ɺʠʩʮʝʨʘʣʴʥʳʡ ʤʦʟʛ ʫʯʘʩʪʚʫʝʪ ʚ ʨʝʛʫʣʷʮʠʠ ʬʫʥʢʮʠʡ ʚʥʫʪʨʝʥʥʠʭ 

ʦʨʛʘʥʦʚ, ʦʙʦʥʷʥʠʷ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʨʝʛʫʣʷʮʠʠ, ʵʤʦʮʠʡ, ʧʘʤʷʪʠ, ʩʥʘ, ʙʦʜʨʩʪʚʦʚʘʥʠʷ ʠ ʜʨ. 

ɺʠʩʮʝʨʘʣʴʥʳʡ ʤʦʟʛ ʦʧʨʝʜʝʣʷʝʪ ʚʳʙʦʨ ʠ ʨʝʘʣʠʟʘʮʠʶ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʬʦʨʤ ʧʦʚʝʜʝʥʠʷ, 

ʜʠʥʘʤʠʢʫ ʚʨʦʞʜʝʥʥʳʭ ʬʦʨʤ ʧʦʚʝʜʝʥʠʷ, ʧʦʜʜʝʨʞʘʥʠʝ ʛʦʤʝʦʩʪʘʟʘ, ʛʝʥʝʨʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʆʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʦʨʤʦʥʘʣʴʥʫʶ ʩʪʠʤʫʣʷʮʠʶ ʦʨʛʘʥʠʟʤʘ, ʩʦʟʜʘʥʠʝ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʬʦʥʘ, 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʮʝʩʩʦʚ ʚʳʩʰʝʡ ʥʝʨʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉʥʦʚʠʜʝʥʠʷ 

ʞʠʟʥʝʥʥʦ ʚʘʞʥʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʤʦʯʴ ʥʘʰʝʤʫ ʤʦʟʛʫ ʦʙʨʘʙʘʪʳʚʘʪʴ ʵʤʦʮʠʠ ʠ ʢʦʜʠʨʦʚʘʪʴ 
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ʥʦʚʳʝ ʟʥʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʰʝ ʟʜʦʨʦʚʴʝ ʥʘ 90% ʟʘʚʠʩʠʪ ʦʪ ʩʥʘ. ʉʦʥ ʫʣʫʯʰʘʝʪ ʠʤʤʫʥʠʪʝʪ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʦʥ ʨʝʛʫʣʠʨʫʝʪʩʷ ʪʨʝʤʷ ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ: ʮʠʨʢʘʜʥʳʤʠ ʨʠʪʤʘʤʠ, 

ʛʦʤʝʦʩʪʘʟʦʤ ʩʦʥïʙʦʜʨʩʪʚʦʚʘʥʠʝ ʠ ʢʦʛʥʠʪʠʚʥʦ-ʧʦʚʝʜʝʥʯʝʩʢʠʤʠ ʚʣʠʷʥʠʷʤʠ. ɺʦ ʩʥʝ 

ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ 70% ʩʫʪʦʯʥʦʛʦ ʤʝʣʘʪʦʥʠʥʘ. ʉʦʥ ð ɻ ʪʦ ʤʦʣʦʜʦʩʪʴ ʢʦʞʠ. ʉʦʥ ð ɻ ʪʦ 

ʨʝʘʙʠʣʠʪʘʮʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʛʦʨʤʦʥʘʣʴʥʦʛʦ (ʧʦʣʦʚʦʛʦ) ʧʦʪʝʥʮʠʘʣʘ. 

ɺʦ ʚʨʝʤʷ ʩʥʘ ʥʘʰ ʫʤ (ʨʘʟʫʤ) ʥʝ ʪʦʣʴʢʦ ʧʨʦʜʦʣʞʘʝʪ ʨʘʙʦʪʘʪʴ, ʥʦ ʠ ʜʝʡʩʪʚʫʝʪ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦ ʤʳ ʥʝʠʟʙʝʞʥʦ ʚʪʷʛʠʚʘʝʤʩʷ ʚ ʨʘʟʣʠʯʥʳʝ ʚʠʨʪʫʘʣʴʥʳʝ ʩʮʝʥʘʨʠʠ. ʆʙʨʘʙʦʪʢʘ 

ʩʦʜʝʨʞʘʥʠʷ ʩʥʦʚʠʜʝʥʠʡ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʚʘʨʠʘʮʠʡ ʩʮʝʥʘʨʠʝʚ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ 

ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ, ʚ ʢʦʪʦʨʳʭ ʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʤ ʩ ʬʠʟʠʯʝʩʢʠʤ ʠ ʩʦʮʠʘʣʴʥʳʤ ʤʠʨʦʤ, 

ʥʝʠʟʙʝʞʥʦ ʚʣʠʷʝʪ ʥʘ ʥʘʰʠ ʢʦʛʥʠʪʠʚʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʧʦʩʣʝʜʫʶʱʫʶ ʦʮʝʥʢʫ ʩʦʜʝʨʞʘʥʠʷ 

ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ, ʧʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʣʘʩʪʠ ʢʦʛʥʠʪʠʚʥʦʡ ʥʝʡʨʦʙʠʦʣʦʛʠʠ. 

ʇʩʠʭʠʯʝʩʢʠʝ ʠ ʬʠʟʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʜʥʦʡ ʥʦʯʴʶ ʧʣʦʭʦʛʦ ʩʥʘ, ʤʦʛʫʪ 

ʧʝʨʝʚʝʰʠʚʘʪʴ ʪʝ, ʢʦʪʦʨʳʝ ʚʳʟʚʘʥʳ ʵʢʚʠʚʘʣʝʥʪʥʳʤ ʦʪʩʫʪʩʪʚʠʝʤ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʠʣʠ 

ʧʠʱʠ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʦʮʠʬʨʦʚʢʠ ʩʥʘ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʜʣʷ  

ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʦʙʨʘʟʫ ʞʠʟʥʠ. ʆʙʲʝʢʪʠʚʥʳʡ ʧʦʚʩʝʤʝʩʪʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʮʠʢʣʦʚ ʩʦʥ-

ʙʦʜʨʩʪʚʦʚʘʥʠʝ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʤʠ ʚʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ, ʦʪʨʘʞʘʶʱʠʤʠ 

ʧʨʦʬʠʣʴ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʧʠʪʘʥʠʝ, ʯʘʩʪʦʪʫ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʚ 

ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʜʥʷ ʠ ʛʝʥʝʪʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʘʪʴ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʫʶ 

ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʟʜʦʨʦʚʴʝʤ, ʙʣʘʛʦʧʦʣʫʯʠʝʤ ʠ ʜʦʩʪʘʪʦʯʥʳʤ ʢʦʛʥʠʪʠʚʥʳʤ 

ʧʦʪʝʥʮʠʘʣʦʤ. 

ɺʦ ʚʨʝʤʷ ʩʥʘ ʯʝʨʝʟ ʥʝʡʨʦʩʝʪʠ ʤʦʟʛʘ ð ʚʟʘʠʤʦʩʚʷʟʘʥʥʫʶ ʩʝʪʴ ʦʙʣʘʩʪʝʡ ʤʦʟʛʘ ð 

ʧʨʦʭʦʜʷʪ ʨʘʟʣʠʯʥʳʝ ʚʦʩʧʦʤʠʥʘʥʠʷ ʠ ʠʜʝʠ. ɺʦ ʚʨʝʤʷ ʩʥʘ ʥʘʰʠ ʣʦʙʥʘʷ ʢʦʨʘ ð ʦʪʚʝʪʩʪʚʝʥʥʘʷ 

ʟʘ ʣʦʛʠʢʫ ʠ ʚʥʠʤʘʥʠʝ ð ʝʱʝ ʤʝʥʝʝ ʘʢʪʠʚʥʘ, ʪ. ʝ. ʩʥʦʚʠʜʝʥʠʝ ʤʦʞʥʦ ʧʦʥʠʤʘʪʴ ʢʘʢ 

çʫʩʠʣʝʥʥʫʶè ʥʝʡʨʦʩʝʪʝʚʫʶ ʚʝʨʩʠʶ ʙʦʜʨʩʪʚʫʶʱʝʛʦ ʙʣʫʞʜʘʥʠʷ ʫʤʘ (ʨʘʟʫʤʘ). 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ɻ ʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʬʠʠ, ʵʣʝʢʪʨʦʦʢʫʣʦʛʨʘʬʠʠ ʠ ʵʣʝʢʪʨʦʤʠʦʛʨʘʬʠʠ  

ʜʦʢʘʟʘʣʦ ʩʚʦʶ ʧʦʣʝʟʥʦʩʪʴ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʩʦʩʪʦʷʥʠʡ ʚʦʟʙʫʞʜʝʥʠʷ ʚʦ ʚʨʝʤʷ ʩʥʘ, ʠʟʤʝʨʷʷ 

ʤʦʟʛʦʚʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʜʚʠʞʝʥʠʷ ʛʣʘʟ ʠ ʤʳʰʝʯʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʦʛʜʘ ʤʳ 

ʩʧʠʤ, ʥʘʰ ʤʦʟʛ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʨʘʟʣʠʯʥʳʝ ʩʪʘʜʠʠ ʚ ʮʠʢʣʠʯʝʩʢʦʤ ʧʦʨʷʜʢʝ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ 

ʩʪʘʜʠʡ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʤʝʜʣʝʥʥʦʡ ʤʦʟʛʦʚʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʘ ʜʨʫʛʠʝ ʩʪʘʜʠʠ ʧʨʦʪʝʢʘʶʪ ʪʘʢ, 

ʯʪʦ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʤʦʟʛʘ ʠʤʠʪʠʨʫʝʪ ʙʦʜʨʩʪʚʫʶʱʠʡ ʤʦʟʛ ʠ ʜʘʞʝ ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ 

ʛʠʧʝʨʘʢʪʠʚʥʦʡ.  

ʅʦʚʳʝ ʘʢʪʫʘʣʴʥʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʩʥʘ ʠ ʩʥʦʚʠʜʝʥʠʡ: 

ïʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʥʘ ʠ ʩʥʦʚʠʜʝʥʠʡ; 

ïʤʦʜʝʣʠ ʩʦʭʨʘʥʝʥʠʷ ʧʘʤʷʪʠ ʚʦ ʚʨʝʤʷ ʟʜʦʨʦʚʦʛʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʥʘ; 

ïʧʘʤʷʪʴ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ; 

ïʚʦʟʨʘʩʪʥʳʝ ʤʝʭʘʥʠʟʤʳ ʥʘʨʫʰʝʥʠʷ ʠ ʧʦʪʝʨʠ ʦʙʲʝʤʦʚ ʧʘʤʷʪʠ; 

ïʪʝʭʥʦʣʦʛʠʠ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʩʦʭʨʘʥʝʥʠʷ ʧʘʤʷʪʠ ʠ ʢʦʛʥʠʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ; 

ïʨʦʣʴ ʢʦʛʥʠʪʠʚʥʦʛʦ ʤʦʟʛʘ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʤ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʠ ʙʠʟʥʝʩ-ʫʩʧʝʭʝ; 

ïʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʷʯʝʝʢ ʧʘʤʷʪʠ ð çʙʠʙʣʠʦʪʝʢʠè 

ʧʘʤʷʪʠ ʚ ʛʠʧʧʦʢʘʤʧʝ; 

ïɻ ʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʟʘʱʠʪʘ ʛʠʧʧʦʢʘʤʧʘ ð ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʘ ʤʦʟʛʘ ð 

ʥʝʡʨʦʢʦʤʤʫʥʠʢʘʮʠʠ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ. 

ɹʠʦʬʠʟʠʯʝʩʢʠʝ ʥʘʥʦʧʣʘʪʬʦʨʤʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʠʥʪʝʛʨʘʮʠʠ 

ʦʜʠʥʦʯʥʳʭ ʠʣʠ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʚʭʦʜʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʘʣʛʦʨʠʪʤʘʤʠ, 
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ʪʘʢʠʤʠ ʢʘʢ ʣʦʛʠʯʝʩʢʠʝ  ʵʣʝʤʝʥʪʳ, ʠ ʛʝʥʝʨʠʨʦʚʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʧʦʣʝʟʥʳʭ ʚʳʭʦʜʦʚ, ʪʘʢʠʭ 

ʢʘʢ ʜʦʩʪʘʚʢʘ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʠʣʠ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʦʧʪʠʯʝʩʢʠ ʦʙʥʘʨʫʞʠʚʘʝʤʳʭ 

ʩʠʛʥʘʣʦʚ. ʀʩʧʦʣʴʟʫʷ ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʤʦʜʫʣʠ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʥʝʙʦʣʴʰʠʭ ʤʦʣʝʢʫʣ, ʧʦʣʠʤʝʨʦʚ, 

ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ ʠʣʠ ʙʝʣʢʦʚ/ʧʝʧʪʠʜʦʚ, ʥʘʥʦʧʣʘʪʬʦʨʤʳ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʳ ʥʘ 

ʦʙʥʘʨʫʞʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʫ ʚʥʝʰʥʠʭ ʩʪʠʤʫʣʦʚ, ʪʘʢʠʭ ʢʘʢ ʤʘʛʥʠʪʥʳʝ ʧʦʣʷ ʠʣʠ ʩʚʝʪ, ʠʣʠ 

ʚʥʫʪʨʝʥʥʠʭ ʩʪʠʤʫʣʦʚ, ʪʘʢʠʭ ʢʘʢ ʥʫʢʣʝʠʥʦʚʳʝ ʢʠʩʣʦʪʳ, ʬʝʨʤʝʥʪʳ ʠʣʠ ʨʅ, ʩ ʧʦʤʦʱʴʶ ʪʨʝʭ 

ʨʘʟʣʠʯʥʳʭ ʤʝʭʘʥʠʟʤʦʚ: ʩʙʦʨʢʘ ʩʠʩʪʝʤʳ, ʨʘʟʙʦʨʢʘ ʩʠʩʪʝʤʳ ʠʣʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʩʠʩʪʝʤʳ [15].  

ʉʦʚʨʝʤʝʥʥʦʝ ʧʦʥʠʤʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʝʥʦʤʘ, ʵʧʠʛʝʥʦʤʘ, ʠʭ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩ ʬʘʢʪʦʨʘʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʦʚʳʰʘʝʪ ʪʦʯʥʦʩʪʴ ʜʠʘʛʥʦʩʪʠʢʠ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʜʠʝʪʳ ʠ 

ʚʳʷʚʣʷʪʴ ʩʨʝʜʠ ʠʟʚʝʩʪʥʳʭ ʠʣʠ ʚʥʦʚʴ ʩʦʟʜʘʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʪʝ, ʢʦʪʦʨʳʝ  ʠʤʝʶʪ 

ʵʧʠʛʝʥʦʤʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ. 

ʇʦʥʠʤʘʥʠʝ ʫʧʨʘʚʣʝʥʠʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ ʨʝʛʫʣʷʮʠʝʡ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʜʣʷ 

ʦʙʲʷʩʥʝʥʠʷ ʠ ʤʦʜʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʘ ʩʪʘʨʝʥʠʷ ʠ ʘʢʪʠʚʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ ʢʘʢ ʦʨʛʘʥʠʟʤʘ 

ʯʝʣʦʚʝʢʘ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚ ʯʘʩʪʥʦʩʪʠ [16]. 

ʕʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʠ ʘʣʣʦʩʪʘʪʠʯʝʩʢʘʷ ʧʝʨʝʛʨʫʟʢʘ ʩʥʠʞʘʝʪ ʢʘʢ ʦʙʱʫʶ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ, ʪʘʢ ʠ ʝʛʦ ʬʠʟʠʯʝʩʢʫʶ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʠ ʢʦʛʥʠʪʠʚʥʫʶ 

ʩʦʩʪʘʚʣʷʶʱʠʝ. ʎʠʨʢʘʜʠʘʥʥʳʡ ʩʪʨʝʩʩ ʦʢʘʟʳʚʘʝʪ ʧʘʪʦʣʦʛʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ ʥʘ ʯʝʣʦʚʝʢʘ, ʚʦ ʚʩʝ 

ʝʛʦ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʟʘʱʠʪʘ ʤʦʟʛʘ H. sapiens ʧʦʟʚʦʣʠʪ ʩ ʧʦʤʦʱʴʶ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʩʪʘʨʝʥʠʷ ʫʧʨʘʚʣʷʪʴ ʟʜʦʨʦʚʳʤ ʜʦʣʛʦʣʝʪʠʝʤ, 

ʧʦʩʨʝʜʩʪʚʦʤ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ [16]: 

ïʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʠ ʛʠʙʨʠʜʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʣʘʩʪʝʨʘ ʚ ʜʠʘʛʥʦʩʪʠʢʝ, ʣʝʯʝʥʠʠ, 

ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ; 

ïʨʝʛʫʣʷʮʠʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʯʘʩʦʚ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ 

ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ H. sapiens; 

ïɻ ʧʠʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʛʦ ʩʪʘʨʝʥʠʷ ʜʣʷ ʟʘʤʝʜʣʝʥʠʷ 

ʨʘʟʚʠʪʠʷ ʩʦʩʫʜʠʩʪʦʡ ʜʝʤʝʥʮʠʠ ʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ; 

ïʧʨʦʬʠʣʘʢʪʠʢʠ ʧʦʣʠʧʨʘʛʤʘʟʠʠ ʯʝʨʝʟ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʠʪʘʪʝʣʴʥʦʡ 

ʵʧʠʛʝʥʝʪʠʢʠ ʠ ʬʘʨʤʵʧʠʛʝʥʝʪʠʢʠ; 

ïʥʫʪʨʠʛʝʥʝʪʠʢʠ ʠ ʥʫʪʨʠʛʝʥʦʤʠʢʠ ð ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʠʪʘʥʠʷ çʤʦʟʛʘ ʠ 

ʤʠʢʨʦʙʠʦʪʳè ð ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʧʘʮʠʝʥʪʘ; 

ïʙʠʦʯʠʧʠʨʦʚʘʥʠʷ, ʥʝʡʨʦʥʥʳʭ ʠ ʤʦʟʛʦʚʳʭ ʯʠʧʦʚ, ʪʝʭʥʦʣʦʛʠʡ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ 

ʩʣʝʜʫʶʱʝʛʦ (ʥʦʚʦʛʦ) ʧʦʢʦʣʝʥʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʙʠʦʤʘʨʢʝʨʦʚ; 

ïʥʦʚʦʡ ʵʧʠʛʝʥʝʪʠʢʠ H. sapiens ʠ ʤʦʟʛʘ H. sapiens. 

ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʢʦʤʧʴʶʪʝʨʳ, ʠʣʠ ʙʠʦʢʦʤʧʴʶʪʝʨʳ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʙʫʜʫʱʝʝ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ ʙʠʦʣʦʛʠʠ. ɹʠʦʢʦʤʧʴʶʪʝʨʳ ð ɻ ʪʦ ʢʦʤʧʴʶʪʝʨʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ 

ʙʝʣʢʦʚ, ʛʝʥʦʚ ʠ ʢʣʝʪʦʢ ʠ ʩʧʦʩʦʙʥʳʝ ʚʳʧʦʣʥʷʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ. ʅʘʧʨʠʤʝʨ, 

ʙʘʢʪʝʨʠʠ ʤʦʛʫʪ ʙʳʪʴ ʤʦʜʠʬʠʮʠʨʦʚʘʥʳ, ʧʨʝʚʨʘʱʘʷʩʴ ʚ ʙʠʦʢʦʤʧʴʶʪʝʨʳ, ʩʧʦʩʦʙʥʳʝ 

ʦʙʥʘʨʫʞʠʚʘʪʴ ʠ ʣʝʯʠʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʟʘʙʦʣʝʚʘʥʠʷ 

ʢʠʰʝʯʥʠʢʘ. ʇʦʩʢʦʣʴʢʫ ʫʯʝʥʳʝ ʧʦʩʚʷʱʘʶʪ ʚʨʝʤʷ ʠ ʫʩʠʣʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʚ ʥʦʚʦʡ ʦʙʣʘʩʪʠ 

ʙʠʦʢʦʤʧʴʶʪʠʥʛʘ, ʵʪʠ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʝʜʫʪ ʨʝʚʦʣʶʮʠʶ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʦʙʣʘʩʪʠ: ʚ 

ʙʫʜʫʱʝʤ ʙʠʦʢʦʤʧʴʶʪʠʥʛ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʣʝʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ [17]. 

ɹʠʦʠʥʬʦʨʤʘʪʠʢʘ ʠ ʥʝʡʨʦʪʝʭʥʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʧʦʟʚʦʣʷʶʪ ʫʧʨʘʚʣʷʪʴ 

ʤʘʩʩʠʚʥʳʤʠ ʦʙʲʝʤʘʤʠ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʠ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʜʣʷ 
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ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʦʜʜʝʨʞʢʠ (ʩʦʧʨʦʚʦʞʜʝʥʠʷ) ʠ ʨʝʘʣʠʟʘʮʠʠ ʥʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ ʚʦ 

ʚʩʝʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʠ ʫʩʣʦʚʠʠ ʧʦʣʥʦʛʦ ʠ ʘʜʝʢʚʘʪʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʠʩʭʦʜʷʱʠʭ 

ʧʨʦʮʝʩʩʦʚ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ H. sapiens, ʩ ʨʘʩʪʫʱʠʤʠ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʤʠ, ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʤʠ ʠ ʤʝʜʠʮʠʥʩʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʦʚʳʭ ʤʝʜʠʘ, ʪʘʢʠʭ ʢʘʢ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ, ʧʨʠʚʝʣʦ ʢ ʙʦʣʝʝ ʪʝʩʥʦʤʫ 

ʩʦʝʜʠʥʝʥʠʶ ʢʫʣʴʪʫʨʳ ʠ ʨʝʘʣʴʥʦʩʪʠ, ʘ ʛʣʘʚʥʦʝ ð ʢ ʥʘʨʫʰʝʥʠʶ ʮʠʨʢʘʜʠʘʥʥʦʛʦ ʩʥʘ ʠ 

ʩʫʪʦʯʥʳʭ ʮʠʢʣʦʚ çʜʝʥʴïʥʦʯʴè. ʍʦʪʷ ʢʘʞʝʪʩʷ, ʯʪʦ ʯʝʣʦʚʝʢ ʧʦʣʥʦʩʪʴʶ ʨʘʩʧʦʨʷʞʘʝʪʩʷ ʩʚʦʝʡ 

ʩʪʨʘʥʠʮʝʡ ʠ ʯʫʚʩʪʚʫʝʪ ʩʝʙʷ ʟʘʱʠʱʝʥʦ, ʥʦ ʵʪʦ ʜʘʣʝʢʦ ʥʝ ʪʘʢ. ʀʥʪʝʨʠʦʨʠʟʘʮʠʠ ʧʨʘʚʠʣ ʤʝʜʠʘ-

ʜʠʩʢʫʨʩʘ ʚʝʜʝʪ ʢ ʧʦʣʥʦʤʫ ʧʦʜʯʠʥʝʥʠʶ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʦʞʠʜʘʥʠʷʤ ʦʙʱʝʩʪʚʘ. ʆʜʥʘʢʦ 

ʚʳʨʘʚʥʠʚʘʥʠʝ ʢʣʘʩʩʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʚ ʤʠʨʝ ʠʥʪʝʨʥʝʪʘ ʟʘʩʪʘʚʣʷʝʪ ʣʶʜʝʡ, ʣʠʰʝʥʥʳʭ ʚʣʘʩʪʠ ʚ 

ʨʝʘʣʴʥʦʤ ʤʠʨʝ, ʙʦʣʴʰʝ ʮʝʥʠʪʴ ʩʚʦʶ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ. ʉʦʮʠʫʤ ʧʨʝʜʧʦʣʘʛʘʝʪ 

çʧʝʨʝʦʪʢʨʳʪʠʝè ʚʨʝʤʝʥʠ. ʇʝʨʝʦʪʢʨʳʪʠʝ ʚʨʝʤʝʥʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʪʢʘʟ ʦʪ ʧʨʦʩʪʦʛʦ ʣʠʥʝʡʥʦʛʦ 

ʜʚʠʞʝʥʠʷ ʦʪ ʧʨʦʰʣʦʛʦ ʢ ʥʘʩʪʦʷʱʝʤʫ ʠ ʙʫʜʫʱʝʤʫ, ʟʘʤʝʥʘ ʝʛʦ ʩʣʦʞʥʳʤʠ ʥʝʣʠʥʝʡʥʳʤʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤʠ. ɺʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ð ʚʘʞʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʩʣʦʞʥʦʛʦ ʩʦʮʠʫʤʘ. 

ʉʣʦʞʥʦʩʪʴ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʪʠʨʘʶʪʩʷ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 

ʨʝʘʣʴʥʳʤ ʠ ʚʦʦʙʨʘʞʘʝʤʳʤ. ʀʥʪʝʛʨʘʮʠʷ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʣʦʞʥʳʭ 

ʩʦʮʠʘʣʴʥʳʭ ʨʝʘʣʠʡ, ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʤʠʨ ʚʩʪʫʧʠʣ ʚ ʩʣʦʞʥʳʡ ʩʦʮʠʫʤ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʢʦʛʥʠʪʠʚʥʦʝ ʟʜʦʨʦʚʴʝ ʠ ʜʦʣʛʦʣʝʪʠʝ ʚʦʟʤʦʞʥʦ ʧʨʠ ʛʦʪʦʚʥʦʩʪʠ ʩʦʮʠʫʤʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʠ çʩʦʪʨʫʜʥʠʯʘʪʴè ʩ ʥʦʚʦʡ çʀʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʘʥʜʝʤʠʝʡè. 

 

ɺʳʚʦʜʳ: 

1. ʂʦʛʥʠʪʠʚʥʦʝ ʟʜʦʨʦʚʴʝ ʠ ʜʦʣʛʦʣʝʪʠʝ H. sapiens ð ɻ ʪʦ ʨʘʩʰʠʨʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʫʭʦʚʥʦʛʦ ʠ ʥʨʘʚʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʢʘ. 

2. ʄʦʟʛ ʯʝʣʦʚʝʢʘ ð ɻ ʪʦ ʙʠʦʣʦʛʠʯʝʩʢʠʝ, ʙʠʦʬʠʟʠʯʝʩʢʠʝ, ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʳʝ ʧʘʨʘʜʠʛʤʳ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ.  

3. ʉʦʚʨʝʤʝʥʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ ð ɻ ʪʦ ʤʥʦʛʦʫʨʦʚʥʝʚʳʝ, ʤʫʣʴʪʠʧʘʨʘʜʠʛʤʘʣʴʥʳʝ ʠ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʤʦʜʝʣʠ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ. 

4. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʦʚʳʭ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʢʘʪʝʛʦʨʠʡ çɿʜʦʨʦʚʴʝè ʠ 

çɼʦʣʛʦʣʝʪʠʝè ʜʦʩʪʠʛʘʶʪʩʷ ʧʨʠ ʦʙʤʝʥʝ ʮʝʣʝʚʦʡ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʯʝʨʝʟ ʚʩʶ 

ʞʠʟʥʴ.  

5. ʕʚʦʣʶʮʠʦʥʥʘʷ ʛʝʥʝʪʠʢʘ ʠ ʵʧʠʛʝʥʝʪʠʢʘ 21 ʚʝʢʘ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ 

ʠʥʪʝʣʣʝʢʪ ʠ ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, ʩ ʜʨʫʛʦʡ, ʧʦʟʚʦʣʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʩʦʥ, ʜʣʷ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ ʚʠʩʮʝʨʘʣʴʥʦʛʦ ʠ ʢʦʛʥʠʪʠʚʥʦʛʦ ʤʦʟʛʘ. 

6. ɺʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʦʵʥʜʦʢʨʠʥʦʣʦʛʠʷ ʠ 

ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʦʣʦʛʠʷ ʠʛʨʘʶʪ ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ ʨʦʣʴ ʚ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʥʘʫʢʝ ʠ 

ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ. ɺʥʝʜʨʝʥʠʷ ʤʥʦʛʦʚʝʢʪʦʨʥʳʭ 

ʥʝʡʨʦʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʧʨʠʥʮʠʧʦʚ ʮʠʬʨʦʚʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʙʫʜʫʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʥʝʡʨʦʙʳʪʘ ʠ ʥʝʡʨʦʤʘʨʢʝʪʠʥʛʘ. 

7. çʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʘʥʜʝʤʠʷè ð ʵʪʦ ʥʦʚʳʡ ʚʳʟʦʚ ʩʦʮʠʫʤʫ, ʝʛʦ ʛʦʪʦʚʥʦʩʪʴ 

çʩʦʪʨʫʜʥʠʯʘʪʴè ʚ ʙʣʠʞʘʡʰʝʡ ʠ ʦʪʜʘʣʝʥʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ. 
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ʘʢʪʠʚʥʦʤʫ ʟʜʦʨʦʚʦʤʫ ʜʦʣʛʦʣʝʪʠʶ // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2020. ʊ. 6. ˉ12. ʉ. 155-

175. https://doi.org/10.33619/2414-2948/61/16 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʤʝʭʘʥʠʟʤʳ ʨʘʟʚʠʪʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʚ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥʝ ʠ ʚ ʟʦʥʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ ð ʇʨʠʘʨʘʣʴʝ, 

ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʵʢʦʠʥʥʦʚʘʮʠʦʥʥʦʝ ʩʪʘʥʦʚʣʝʥʠʝ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʚ ʇʨʠʘʨʘʣʴʝ. ʏʝʨʝʟ 

ʧʨʠʟʤʫ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʝʛʠʦʥʘ ʘʥʘʣʠʟʠʨʫʶʪʩʷ 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʤʝʭʘʥʠʟʤʳ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ, ʚʳʷʚʣʷʶʪʩʷ 

ʧʨʦʙʣʝʤʥʳʝ ʥʝʜʦʩʪʘʪʢʠ, ʠʤʝʶʱʠʝ ʤʝʩʪʦ ʚ ʧʨʦʮʝʩʩʝ ʨʝʘʣʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʨʦʛʨʘʤʤ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʧʦʩʣʝʜʩʪʚʠʡ ʚʳʩʳʭʘʥʠʷ ɸʨʘʣʴʩʢʦʛʦ 

ʤʦʨʷ-ʦʟʝʨʘ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʟʦʥʘʭ, ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʥʝʤʫ, ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʪʫʨʠʟʤʘ. ɸʥʘʣʠʟ ʥʳʥʝʰʥʝʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ ɻ ʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʠ ʝʛʦ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʦʟʚʦʣʠʣ ʘʚʪʦʨʫ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʢʦʥʢʨʝʪʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ 

ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʥʝʜʦʩʪʘʪʢʦʚ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʨʘʟʚʠʪʠʷ 

ʵʢʦʪʫʨʠʟʤʘ ʚ ʨʝʛʠʦʥʝ.  

 

Abstract. The article discusses innovative mechanisms for the development of ecological 

tourism in Karakalpakstan and in the zone of the ecological crisis ð the Aral Sea region, analyzes 

the current state and prospects of eco-innovative formation of the tourism industry in the Aral Sea 

region. Through the prism of the possibilities of using the tourism potential of the region, 

innovative mechanisms for implementing the regional development strategy are analyzed, 

problematic shortcomings are identified that occur in the process of implementing state and 

international programs aimed at eliminating the consequences of the drying up of the Aral Sea and 

the effective organization of ecological tourism in the areas adjacent to it. Analysis of the current 

state and prospects for the development of ecological tourism and its innovative component allowed 

the author to formulate specific recommendations for eliminating the shortcomings and improving 

the innovative mechanisms for the development of ecotourism in the region. 
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ʇʨʠʘʨʘʣʴʝ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʢʘʪʘʩʪʨʦʬʘ, ɸʨʘʣʴʩʢʦʝ ʤʦʨʝ. 
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ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ ʫʯʝʥʳʭ, ʵʢʦ-ʠʥʥʦʚʘʮʠʷʤʠ ʷʚʣʷʶʪʩʷ ʣʶʙʳʝ ʠʥʥʦʚʘʮʠʠ, ʢʦʪʦʨʳʝ ʇʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʫʯʝʥʳʭ, ʵʢʦ-ʠʥʥʦʚʘʮʠʷʤʠ ʷʚʣʷʶʪʩʷ ʣʶʙʳʝ ʠʥʥʦʚʘʮʠʠ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ 

ʧʨʠʚʝʩʪʠ ʢ ʫʤʝʥʴʰʝʥʠʶ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ: ʵʪʦ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʪʦʚʘʨʦʚ, 

ʧʨʦʮʝʩʩʦʚ ʠ ʩʠʩʪʝʤ ʩ ʥʘʠʤʝʥʴʰʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʨʦʜʥʳʭ ʨʝʟʝʨʚʦʚ ʠ ʤʠʥʠʤʘʣʴʥʳʤʠ 

ʚʳʙʨʦʩʘʤʠ ʷʜʦʚʠʪʳʭ ʚʝʱʝʩʪʚ [1]. ʂ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʠʥʥʦʚʘʮʠʷʤ ʦʥʠ ʦʪʥʦʩʷʪ ʨʘʟʨʘʙʦʪʢʫ ʠ 

ʧʨʠʤʝʥʝʥʠʝ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʦʟʜʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʧʨʦʜʫʢʪʦʚ, 

ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʩʧʦʩʦʙʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʘʢʠʭ ʢʘʢ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʝʥʝʜʞʤʝʥʪ, 

ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʘʨʢʝʪʠʥʛ ʠ ʜʨ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʠʥʥʦʚʘʮʠʡ ʚ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʠ 

ʦʥʠ ʧʦ ʧʨʘʚʫ ʚʠʜʷʪ ʚ ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ ʠ ʧʨʦʯʠʭ ʵʬʬʝʢʪʘʭ [2]. 

ʆʩʥʦʚʥʳʤʠ ʦʪʨʘʩʣʷʤʠ, ʦʪʥʦʩʷʱʠʤʠʩʷ ʢ ʩʝʢʪʦʨʫ ʯʠʩʪʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʵʬʬʝʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʫʶʱʠʤʠ ʵʢʦʠʥʦʚʘʮʠʠ, ʷʚʣʷʶʪʩʷ ʟʝʣʝʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ; ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʪʨʘʥʩʧʦʨʪ ʠ 

ʣʦʛʠʩʪʠʢʘ; ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʵʥʝʨʛʝʪʠʢʘ, ʵʥʝʨʛʦ-ʵʬʬʝʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʠ ʫʤʥʳʝ ʩʝʪʠ; 

ʫʧʨʘʚʣʝʥʠʝ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠ ʦʪʭʦʜʘʤʠ. 

ɺ ʵʢʦʤʠʯʝʩʢʦʡ ʥʘʫʢʝ ʧʨʦʙʣʝʤʘʤʠ çʟʝʣʝʥʦʡè ʵʢʦʥʦʤʠʢʠ, ʵʢʦʣʦʛʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ ʠ 

ʵʢʦʥʦʤʠʟʘʮʠʠ ʵʢʦʣʦʛʠʠ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʢʦʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʟʘʥʠʤʘʶʪʩʷ 

ʃ. ʄ. ɹʫʣʛʘʢʦʚʘ, ʈ. ʅ. ʇʣʦʪʥʠʢʦʚʘ ʠ C.  Antonelli [3ï4].  

ɺʦʧʨʦʩʳ ʨʘʟʚʠʪʠʷ ʵʢʦʪʫʨʟʤʘ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʵʢʦʪʫʨʠʟʤʘ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʠ 

ʂʘʨʘʢʘʣʧʘʢʩʪʘʥʝ ʠʩʩʣʝʜʫʶʪʩʷ ʪʘʢʠʤʠ ʫʯʝʥʳʤʠ, ʢʘʢ ʅ. ɻ. ʄʫʤʠʥʦʚ [5], ʉ. ʉ. ɻʫʣʷʤʦʚ [6], 

ʀ. ʂ. ɸʠʤʙʝʪʦʚ [7], ɸ. ʂ. ɸʣʠʤʦʚ [8], ɸ. ʅʠʛʤʘʪʦʚ, ʅ. ʊ. ʐʦʤʫʨʘʪʦʚʘ [9] ʠ ʜʨ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʘʢʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʵʢʦʥʦʠʥʥʦʚʘʮʠʡ ʚ ʟʦʥʝ ʇʨʠʘʨʘʣʴʷ ʦʙʫʩʣʦʚʣʝʥʦ 

ʪʝʤ, ʯʪʦ ʪʨʘʛʝʜʠʷ ʠʩʯʝʟʘʶʱʝʛʦ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʛʣʦʙʘʣʴʥʳʭ 

ʧʨʦʙʣʝʤ ʠ ʙʦʣʴʰʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʢʘʪʘʩʪʨʦʬ ʥʘʰʝʡ ʩʦʚʨʝʤʝʥʥʦʩʪʠ. ɽʝ ʵʢʦʣʦʛʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʝ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʛʫʤʘʥʠʪʘʨʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʝʨʴʝʟʥʫʶ ʫʛʨʦʟʫ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ ʨʝʛʠʦʥʘ, ʟʜʦʨʦʚʴʶ, ʛʝʥʦʬʦʥʜʫ ʠ ʙʫʜʫʱʝʤʫ 

ʧʨʦʞʠʚʘʶʱʝʛʦ 62-ʤʠʣʣʠʦʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. ɺʣʠʷʥʠʶ ʵʪʦʡ ʤʘʩʰʪʘʙʥʦʡ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʘʪʘʩʪʨʦʬʳ ʚʳʩʳʭʘʶʱʝʛʦ ɸʨʘʣʘ, ʩʦ ʜʥʘ ʢʦʪʦʨʦʛʦ ʟʘ ʛʦʜ ʧʦʜʥʠʤʘʝʪʩʷ ʜʦ 75ï80 

ʪ ʩʦʣʝʥʦʡ ʧʳʣʠ, ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʜʚʝʨʞʝʥʘ ʈʝʩʧʫʙʣʠʢʘ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ, 

ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʋʟʙʝʢʠʩʪʘʥʘ. ʊʘʢ, ʤʦʱʥʘʷ ʧʳʣʝʚʘʷ ʙʫʨʷ ʚ ʜʝʢʘʙʨʝ 2018 ʛ. ʠ ʚ 

ʠʶʥʝ 2019 ʛ. ʥʘʢʨʳʣʘ ʩʪʦʣʠʮʫ ʘʚʪʦʥʦʤʠʠ ʛ. ʅʫʢʫʩ. ʊʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʵʪʦʤ ʨʝʛʠʦʥʝ 

ʨʝʟʢʦ ʧʦʥʠʟʠʣʘʩʴ ʚ ʩʠʣʫ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʩʦʣʥʝʯʥʦʤʫ ʩʚʝʪʫ ʧʨʦʙʠʪʴʩʷ ʯʝʨʝʟ ʧʣʦʪʥʳʡ ʧʦʪʦʢ 

ʩʦʣʠ ʠ ʧʝʩʢʘ. 

ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʋʟʙʝʢʠʩʪʘʥʘ ʧʨʠʣʘʛʘʶʪʩʷ ʦʛʨʦʤʥʳʝ ʫʩʠʣʠʷ ʢ ʙʦʨʴʙʝ ʩ ʥʝʛʘʪʠʚʥʳʤʠ 

ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʚʳʩʳʭʘʥʠʷ ɸʨʘʣʘ ʠ ʝʛʦ ʧʘʛʫʙʥʳʤ ʚʣʠʷʥʠʝʤ  ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ 

ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ. ʊʘʢ, 29 ʘʚʛʫʩʪʘ 2015 ʛ. ʢʘʙʠʥʝʪʦʤ ʤʠʥʠʩʪʨʦʚ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ 

ʧʨʠʥʷʪʦ ʇʦʩʪʘʥʦʚʣʝʥʠʝ çʆ ʢʦʤʧʣʝʢʩʥʦʡ ʧʨʦʛʨʘʤʤʝ ʤʝʨ ʧʦ ʩʤʷʛʯʝʥʠʶ ʧʦʩʣʝʜʩʪʚʠʡ 

ɸʨʘʣʴʩʢʦʡ ʢʘʪʘʩʪʨʦʬʳ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ ʨʝʛʠʦʥʘ 

ʇʨʠʘʨʘʣʴʷ ʥʘ 2015ï2018 ʛʦʜʳè, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʛʦ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʝʢʪʦʚ ʦʙʱʝʡ 

ʩʪʦʠʤʦʩʪʴʶ 3,9 ʤʣʨʜ ʜʦʣʣ. ʉʐɸ; ʚ ʷʥʚʘʨʝ 2017 ʛ. ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ 

ʋʟʙʝʢʠʩʪʘʥ çʆ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʧʦ ʨʘʟʚʠʪʠʶ ʇʨʠʘʨʘʣʴʷ ʥʘ 2017ï2021 ʛʦʜʳè ʙʳʣʘ  

ʫʪʚʝʨʞʜʝʥʘ ʇʨʦʛʨʘʤʤʘ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ 

ʨʝʛʠʦʥʘ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʘʷ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʝʢʪʦʚ ʦʙʱʝʡ ʩʪʦʠʤʦʩʪʴʶ 8,422 ʪʨʣʥ ʩʫʤʦʚ. 

ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ çʆ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʨʘʭ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ ʠ 

ʦʙʝʩʧʝʯʝʥʠʶ ʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʄʫʡʥʘʢʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʚ ʧʝʨʠʦʜ 

2017ï2018 ʛʦʜʳè ʦʪ 28.02.2017 ʛ. ʚ ʮʝʣʷʭ ʩʦʟʜʘʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʰʠʨʦʢʦʛʦ 

ʦʟʥʘʢʦʤʣʝʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʪʫʨʠʩʪʦʚ ʩ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʳʤ ʥʘʩʣʝʜʠʝʤ 

ʨʝʛʠʦʥʘ ʟʘ ʩʯʝʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʚʳʭ ʪʫʨʠʩʪʩʢʠʭ ʤʘʨʰʨʫʪʦʚ ʠ ʨʘʟʚʠʪʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 
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ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʨʝʜʫʩʤʦʪʨʝʥʦ  ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʄʫʡʥʘʢʩʢʦʛʦ ʨʘʡʦʥʘ ʚ ʦʜʠʥ ʠʟ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ ʪʫʨʠʟʤʘ ʋʟʙʝʢʠʩʪʘʥʘ, ʫʯʠʪʳʚʘʷ ʫʥʠʢʘʣʴʥʫʶ ʠʩʪʦʨʠʶ ʨʝʛʠʦʥʘ ʠ 

ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʫʜʝʣʷʝʤʦʝ ʤʠʨʦʚʳʤ ʩʦʦʙʱʝʩʪʚʦʤ ʧʨʦʙʣʝʤʘʤ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ. 

ʂʦʤʧʣʝʢʩʥʘʷ ʇʨʦʛʨʘʤʤʘ ʨʘʟʚʠʪʠʷ ʄʫʡʥʘʢʩʢʦʛʦ ʨʘʡʦʥʘ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥʘ ʥʘ 2017ï2018 

ʛʦʜʳ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʘ ʩʦʟʜʘʥʠʝ ʚ ʄʫʡʥʘʢʩʢʦʤ ʨʘʡʦʥʝ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʢʣʘʩʪʝʨʘ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʤʘʩʰʪʘʙʘ, ʢʦʪʦʨʳʡ ʢʘʧʠʪʘʣʠʟʠʨʫʝʪ ʪʨʘʛʠʯʝʩʢʫʶ ʠʩʪʦʨʠʶ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ 

ʠ ʧʨʝʚʨʘʱʘʝʪ ɸʨʘʣʴʩʢʦʝ ʤʦʨʝ ʚ ʦʜʠʥ ʙʦʣʴʰʦʡ ʪʫʨʠʩʪʠʯʝʩʢʠʡ ʦʙʲʝʢʪ. 

ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʪʫʨʠʟʤ ʧʨʠʤʝʯʘʪʝʣʝʥ ʪʝʤ, ʯʪʦ ʦʥ çʩʦʟʜʘʝʪ ʪʘʢʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ, ʢʦʛʜʘ ʦʭʨʘʥʘ ʧʨʠʨʦʜʳ ʩʪʘʥʦʚʠʪʩʷ ʚʳʛʦʜʥʦʡ ʤʝʩʪʥʦʤʫ ʥʘʩʝʣʝʥʠʶ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, 

çʵʢʦʪʫʨʠʟʤ ð ɻ ʪʦ ʫʩʪʦʡʯʠʚʳʡ ʠ ʧʨʠʨʦʜʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʪʫʨʠʟʤ ʠ ʨʝʢʨʝʘʮʠʷè [9]. 

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʨʘʟʚʠʪʠʝ ʵʢʦʪʫʨʠʟʤʘ ʚ ʣʶʙʦʤ ʨʝʛʠʦʥʝ, ʪʝʤ ʙʦʣʝʝ, ʚ ʟʦʥʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʨʠʟʠʩʘ ð ʚʳʛʦʜʥʦʝ ʨʝʰʝʥʠʝ ʠ ʜʣʷ ʥʘʩʝʣʝʥʠʷ, ʠ ʜʣʷ ʨʝʛʠʦʥʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ. ʈʘʟʚʠʚʘʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚʦ ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʤʳ ʩʦʟʜʘʝʤ 

ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʜʣʷ ʩʝʙʷ, ʠ ʪʦʣʴʢʦ ʧʦʪʦʤ ð ʜʣʷ ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʘ. 

ʅʦ ʢʘʢ ʵʬʬʝʢʪʠʚʥʦ ʨʘʟʚʠʚʘʪʴ ʪʫʨʠʟʤ ʚ ʟʦʥʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ? 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʣʦʞʥʦʩʪʴ  ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ, ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ, 

ʦʩʦʙʝʥʥʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ, ʚ ʟʦʥʝ ʇʨʠʘʨʘʣʴʷ ʦʯʝʥʴ ʙʦʣʴʰʠʝ [9]. ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ 

ʨʘʩʧʦʣʘʛʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʤ ʬʦʥʜʦʤ ʦʙʲʝʢʪʦʚ ʧʨʠʨʦʜʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʵʢʦʪʫʨʠʟʤʘ: ʧʣʘʪʦ ʋʩʪʶʨʪ, ʧʫʩʪʳʥʷ ʂʳʟʳʣʢʫʤ, ʜʦʣʠʥʳ ʠ ʜʝʣʴʪʳ ʨʝʢʠ 

ɸʤʫʜʘʨʴʠ, ʅʠʞʥʝ-ʘʤʫʜʘʨʴʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʙʠʦʩʬʝʨʥʳʡ ʨʝʟʝʨʚʘʪ (ʙʳʚʰʠʡ 

ɿʘʧʦʚʝʜʥʠʢ ɹʘʜʘʡ ʪʫʛʘʡ, ʛʜʝ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʵʢʟʦʪʠʯʝʩʢʠʭ ʞʠʚʦʪʥʳʭ ð ʛʠʝʥ, ʜʠʢʠʭ ʙʘʨʘʥʦʚ, 

ʣʳʩʦʛʦ ʙʘʨʩʫʢʘ, ʜʠʢʦʙʨʘʟʘ, ʘ ʪʘʢʞʝ ʨʝʜʢʠʭ ʧʪʠʮ: ʝʛʠʧʝʪʩʢʦʛʦ ʩʪʝʨʚʷʪʥʠʢʘ, ʙʝʣʦʛʦʣʦʚʫʶ 

ʩʦʚʫ), ʦʟʝʨʦ ʉʫʜʦʯʴʝ (ʤʝʩʪʦ ʦʩʪʘʥʦʚʢʠ ʧʝʨʝʣʝʪʥʳʭ ʧʪʠʮ), ʦʟʝʨʦ ʍʫʜʞʘʢʫʣ, ʦʩʪʨʦʚ ʃʘʟʘʨʝʚʘ (ʩ 

ʢʘʨʴʝʨʦʤ ʨʝʜʢʦʛʦ ʨʦʟʦʚʦʛʦ ʠʟʚʝʩʪʥʷʢʘ), ʩʦʣʝʥʦʝ ʙʦʣʦʪʦ ʂʘʨʘʫʤʙʦʪ. ʋʥʠʢʘʣʴʥʳʤ ʧʘʤʷʪʥʠʢʦʤ, 

ʢʦʪʦʨʳʡ ʤʦʛ ʙʳ ʧʨʠʚʣʝʢʘʪʴ ʪʫʨʠʩʪʦʚ, ʷʚʣʷʝʪʩʷ ʢʣʘʜʙʠʱʝ ʢʦʨʘʙʣʝʡ ʚ ʛʦʨʦʜʝ ʄʫʡʥʘʢʝ. 

ʆʜʥʘʢʦ ʪʫʨʠʩʪʦʚ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʨʠʚʣʝʢʘʶʪ ʧʦʩʣʝʜʩʪʚʠʷ ʩʘʤʦʡ ʢʘʪʘʩʪʨʦʬʳ: ʧʝʩʯʘʥʦ-

ʩʦʣʦʥʯʘʢʦʚʘʷ ʧʫʩʪʳʥʷ, ʦʙʨʘʟʦʚʘʥʥʘʷ ʥʘ ʜʥʝ ʚʳʩʦʭʰʝʛʦ ʫʯʘʩʪʢʘ ʚʦʜʦʝʤʘ, ʥʘʟʳʚʘʶʱʘʷʩʷ 

ɸʨʘʣʢʫʤ, ʜʨʝʚʥʠʝ ʩʘʢʩʢʠʝ ʤʦʛʠʣʴʥʠʢʠ ʫ ʧʦʩʝʣʢʘ ʋʨʛʘ, ʙʝʟʞʠʟʥʝʥʥʦʝ ʧʣʘʪʦ ʋʩʪʶʨʪ, ʦʩʪʨʦʚ 

ɹʦʨʩʘʢʝʣʴʤʝʩ (ʦʩʪʨʦʚ, çʦʪʢʫʜʘ ʥʝʪ ʚʦʟʚʨʘʪʘè). ʊʫʨʠʩʪʳ, ʧʦʩʝʪʠʚʰʠʝ ʵʪʠ ʤʝʩʪʘ, ʩʯʠʪʘʶʪ 

ʟʜʝʰʥʠʝ ʧʝʡʟʘʞʠ ʧʦʠʩʪʠʥʝ ʘʧʦʢʘʣʠʧʪʠʯʝʩʢʠʤʠ, ʙʦʣʴʰʝ ʧʦʭʦʜʷʱʠʤʠ ʥʘ ʜʝʢʦʨʘʮʠʠ ʢ 

ʬʠʣʴʤʘʤ. ʅʘ ʠʩʯʝʟʘʶʱʠʡ ɸʨʘʣ ʩʚʦʡ ʧʨʠʩʪʘʣʴʥʳʡ ʚʟʦʨ ʫʩʪʨʝʤʣʷʶʪ ʩʪʦʨʦʥʥʠʢʠ ʞʠʚʦʡ 

ʧʣʘʥʝʪʳ, ʯʣʝʥʳ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ, ʪʘʢʠʭ ʢʘʢ ɻʨʠʥʧʠʩ, 

ɽʚʨʦʧʝʡʩʢʦʝ ʘʛʝʥʪʩʪʚʦ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʟʝʣʝʥʳʡ ʢʨʝʩʪ ʠ ʜʨ.  

ʄʝʞʜʫ ʪʝʤ ʩʘʤʦ ʦʟʝʨʦ, ʦʙʣʘʜʘʶʱʝʝ ʥʝʟʝʤʥʳʤ ʙʠʨʶʟʦʚʳʤ ʮʚʝʪʦʤ ʠ ʤʘʥʷʱʝʝ  

ʠʩʢʫʧʘʪʴʩʷ ʚ ʥʝʤ, ʞʠʚʦʧʠʩʥʳʝ ʨʘʟʣʠʚʳ ʦʟʝʨʘ ʉʫʜʦʯʴʝ ʩ ʥʝʚʝʨʦʷʪʥʳʤ ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʧʪʠʮ, 

ʤʫʟʝʡ ʠʩʢʫʩʩʪʚ ʚ ʅʫʢʫʩʝ, ʛʜʝ ʚʳʩʪʘʚʣʝʥʳ ʦʙʨʘʟʮʳ ʧʨʠʢʣʘʜʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʢʫʣʴʪʫʨ 

ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʤʘʚʟʦʣʝʠ ʐʘʤʫʥ ʥʘʙʠ, ʅʘʟʣʫʤʭʘʥ ʉʫʣʫ ʠ ʘʥʪʠʯʥʘʷ ʢʨʝʧʦʩʪʴ ʚʨʝʤʝʥ 

ʏʠʥʛʠʩʭʘʥʘ ʪʘʢ ʞʝ ʚʝʩʴʤʘ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳ ʜʣʷ ʪʫʨʠʩʪʦʚ ʠ ʧʦʣʴʟʫʶʪʩʷ ʧʦʧʫʣʷʨʥʦʩʪʴʶ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʚ ʧʦʣʴʟʫ ʨʘʟʚʠʪʠʷ ʚ ʵʪʠʭ ʤʝʩʪʘʭ ʥʦʚʳʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʵʢʩʪʨʝʤʘʣʴʥʦʛʦ ʪʫʨʠʟʤʘ, ʢ ʧʨʠʤʝʨʫ, ʢʘʪʘʥʠʷ ʥʘ 

ʢʚʘʜʨʦʮʠʢʣʘʭ ʧʦ ʜʥʫ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ, ʧʦʣʝʪʳ ʥʘ ʚʦʟʜʫʰʥʳʭ ʰʘʨʘʭ ʥʘʜ ʚʳʩʦʭʰʠʤ 

ʚʦʜʦʝʤʦʤ, ʜʝʣʪɹʘʧʣʘʥʝʨʠʟʤ, ʧʦʣʝʪ ʥʘ ʧʘʨʘʧʣʘʥʝ ʩ ʤʦʪʦʨʦʤ, ʙʝʨʜʚʦʪʯʠʥʛ (ʥʘʙʣʶʜʝʥʠʝ ʟʘ 

ʧʪʠʮʘʤʠ) ʠ ʜʨ.  

ʇʦʷʚʣʝʥʠʝ ʚ ʪʝʢʫʱʝʤ ʛʦʜʫ ʚ ʂʫʥʛʨʘʜʩʢʦʤ ʨʘʡʦʥʝ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥʘ ʅʘʮʠʦʥʘʣʴʥʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʘ çʖʞʥʳʡ ʋʩʪʶʨʪè ʧʣʦʱʘʜʴʶ 1447143 ʛʘ, ʩʦʟʜʘʥʥʦʛʦ ʚ ʬʦʨʤʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ, ʘ ʪʘʢʞʝ  ʚʳʜʝʣʝʥʠʝ ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ 
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ʨʷʜʘ ʪʘʢʠʭ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʢʘʢ çʎʝʥʪʨʘʣʴʥʳʡ ʂʳʟʳʣʢʫʤè ʧʣʦʱʘʜʴʶ 1,1 ʤʣʣʠʦʥʘ ʛʘ, 

ʢʦʤʧʣʝʢʩ çɿʘʢʘʟʥʠʢʠ ʇʨʠʘʨʘʣʴʷè ʠ ʟʘʢʘʟʥʠʢ çʂʫʣʴʜʞʫʢʪʘʫè ʤʦʞʝʪ ʩʧʘʩʪʠ ʧʦʧʫʣʷʮʠʶ ʨʝʜʢʠʭ 

ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ ʵʪʠʭ ʤʝʩʪ [10]: ʩʘʡʛʘʢʦʚ, ʙʘʨʩʦʚ, ʪʠʛʨʦʚ, ʪʫʨʢʝʩʪʘʥʩʢʦʛʦ ʯʝʨʥʦʛʦ ʘʠʩʪʘ, 

ʢʘʨʘʚʝʡʢʠ, ʙʝʣʦʛʣʘʟʦʛʦ ʥʳʨʢʘ, ʢʨʘʩʥʦʟʦʙʦʡ ʢʘʟʘʨʢʠ ʠ ʜʨ., ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʜʦʣʞʥʳ 

ʧʨʠʚʣʝʯʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʫʨʠʩʪʦʚ, ʥʘʫʯʥʳʭ ʵʢʩʧʝʨʪʦʚ, ʵʢʦʣʦʛʦʚ, ʩʪʦʨʦʥʥʠʢʦʚ ʜʚʠʞʝʥʠʡ 

çʟʝʣʝʥʘʷè ʧʣʘʥʝʪʘ, çʞʠʚʘʷ ʧʨʠʨʦʜʘè ʠ ʪ. ʧ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʧʝʰʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ çʉʪʨʘʪʝʛʠʠ ʧʦ ʧʝʨʝʭʦʜʫ 

ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʥʘ çʟʝʣʝʥʫʶè ʵʢʦʥʦʤʠʢʫ ʥʘ ʧʝʨʠʦʜ 2019ï2030 ʛʦʜʦʚè 

(https://lex.uz/ru/docs/4539506) ʥʝʚʦʟʤʦʞʥʘ ʙʝʟ ʵʬʬʝʢʪʠʚʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʧʨʠʥʠʤʘʶʱʝʡ ʚʦ ʚʩʝʤ ʤʠʨʝ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʵʢʦʣʦʛʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ ʠ ʵʢʦʥʦʤʠʟʘʮʠʠ 

ʵʢʦʣʦʛʠʠ. ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦ ʠʥʥʦʚʘʮʠʠ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʚʘʞʥʫʶ 

ʩʦʩʪʘʚʣʷʶʱʫʶ ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʝʨʝʭʦʜʘ ʥʘ çʟʝʣʝʥʫʶè ʵʢʦʥʦʤʠʢʫ ʠ ʵʬʬʝʢʪʠʚʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪ ʝʝ ʨʝʘʣʠʟʘʮʠʠ. 

ʋʯʠʪʳʚʘʷ ʪʫʨʠʩʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʟʦʥʳ ʇʨʠʘʨʘʣʴʷ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʠ 

ʧʨʠʥʷʪʴ ʂʦʥʮʝʧʮʠʶ ʵʢʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʇʨʠʘʨʘʣʴʷ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʣʘ ʙʳ 

ʠʥʪʝʛʨʘʣʴʥʳʡ ʘʣʛʦʨʠʪʤ  ʤʝʭʘʥʠʟʤʦʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʨʘʟʨʘʙʦʪʢʠ, ʚʥʝʜʨʝʥʠʷ, ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʩʪʘʥʦʚʣʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʚ 

ʨʝʛʠʦʥʝ, ʘ ʪʘʢʞʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʠ ʤʝʭʘʥʠʟʤʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʬʦʨʤʠʨʫʶʱʠʭ ʠ ʨʘʟʚʠʚʘʶʱʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʡ, ʘ ʥʘʨʷʜʫ ʩ ʥʠʤ 

ʵʪʥʦʛʨʘʬʠʯʝʩʢʠʡ, ʩʝʤʝʡʥʳʡ, ʵʢʩʪʨʠʤʘʣʴʥʳʡ, ʘʢʪʠʚʥʳʡ ʪʫʨʠʟʤ (ʞʠʟʥʴ ʚ ʶʨʪʘʭ ʚ ʧʫʩʪʳʥʝ, 

ʧʫʪʝʰʝʩʪʚʠʷ ʧʦ ʧʫʩʪʳʥʝ, ʦʟʝʨʘʤ ʠ ʧʨ.). 

ʊʨʝʙʫʝʪ ʩʦʚʝʨʰʝʥʩʪʚʘ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʤʝʭʘʥʠʟʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʘʨʢʝʪʠʥʛʘ 

(ʢʦʥʪʝʥʪ-ʤʘʨʢʝʪʠʥʛʘ), ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʧʦʧʫʣʷʨʠʟʘʮʠʶ ʢʫʣʴʪʫʨʥʳʭ ʜʦʩʪʠʞʝʥʠʡ 

ʂʘʨʘʢʘʣʧʘʢʩʪʘʥʘ, ʧʨʠʚʣʝʯʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʣʠʝʥʪʦʚ ʠ  ʟʘʚʦʝʚʘʥʠʝ ʠʭ ʜʦʚʝʨʠʷ ʧʫʪʝʤ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʣʝʟʥʦʡ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʩʪʦʨʠʯʝʩʢʦʤ 

ʥʘʩʣʝʜʠʠ ʩʪʨʘʥʳ ʧʦʩʝʱʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʥʦ-ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʥʦʚʘʮʠʡ. 

ʇʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʪʘʥʦʚʣʝʥʠʠ ʪʫʨʠʟʤʘ ʚ ʨʝʛʠʦʥʝ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ VR- ʠ 

AR-ʪʝʭʥʦʣʦʛʠʠ (https://rb.ru/story/vsyo-o-vr-ar/) ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʶʪʩʷ ʚʦ ʤʥʦʛʠʝ ʦʪʨʘʩʣʠ 

ʵʢʦʥʦʤʠʢʠ ʠ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ  ʋʟʙʝʢʠʩʪʘʥʘ ð ʚ ʦʙʨʘʟʦʚʘʥʠʝ, ʤʝʜʠʮʠʥʫ, ʩʦʮʠʘʣʴʥʳʝ 

ʩʝʪʠ, ʪʦʨʛʦʚʣʶ ʠ ʥʝʜʚʠʞʠʤʦʩʪʴ, ʤʘʨʢʝʪʠʥʛ. ʇʨʠʤʝʥʷʶʪʩʷ ʦʥʠ ʠ ʚ ʩʬʝʨʝ ʪʫʨʠʟʤʘ. ʊʘʢ,  ʚ 

2019 ʛ. ʢʦʤʧʘʥʠʷ Smartchain ʦʩʥʘʩʪʠʣʘ 20 ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ ʠ ʤʫʟʝʝʚ ʚ ʉʘʤʘʨʢʘʥʜʝ, 

ɹʫʭʘʨʝ, ʍʠʚʝ ʠ ʊʘʰʢʝʥʪʝ ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. 

ɿʘʧʫʱʝʥʦ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ Nazzar.uz, ʩʧʦʩʦʙʥʦʝ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʚ ʣʶʙʳʝ 

ʤʘʪʝʨʠʘʣʴʥʳʝ ʥʦʩʠʪʝʣʠ ʵʣʝʤʝʥʪʳ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. ɹʝʩʧʣʘʪʥʦʝ ʧʨʠʣʦʞʝʥʠʝ NazzAR 

Museum ð ɻ ʪʦ ɻ ʢʩʢʫʨʩʠʠ ʩ ʪʝʭʥʦʣʦʛʠʝʡ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. 3D-ʪʫʨ ʚ ʬʦʨʤʘʪʝ 

ʚʠʨʪʫʘʣʴʥʦʛʦ ʪʫʨʘ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʦʩʤʦʪʨ ʨʘʟʣʠʯʥʳʭ ʤʫʟʝʝʚ ʠ ʦʙʲʝʢʪʦʚ ʠʩʪʦʨʠʢʦ-

ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʚ ʨʝʞʠʤʝ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ (https://nazzar.uz/location/). 

ʅʝʤʘʣʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʪʫʨʠʩʪʦʚ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʘʤʦʙʳʪʥʘʷ ʢʫʣʴʪʫʨʘ ʢʘʨʘʢʘʣʧʘʢʦʚ 

ð ʪʨʘʜʠʮʠʦʥʥʳʝ ʘʫʣʳ, ʥʘʮʠʦʥʘʣʴʥʳʝ ʨʝʤʝʩʣʘ, ʬʦʣʴʢʣʦʨʥʳʝ ʧʨʘʟʜʥʠʢʠ, ʬʝʩʪʠʚʘʣʠ ʠ ʪ. ʧ. 

ɺʝʩʴʤʘ ʧʨʦʩʣʘʚʣʝʥʦ  ʨʫʢʦʜʝʣʴʥʦʝ ʠʩʢʫʩʩʪʚʦ ʢʘʨʘʢʘʣʧʘʢʦʚ: ʚʷʟʘʥʠʝ ʢʦʚʨʦʚ, ʪʠʩʥʝʥʠʝ ʧʦ ʢʦʞʝ, 

ʧʣʝʪʝʥʠʝ, ʚʳʰʠʚʘʥʠʝ, ʨʝʟʴʙʘ ʧʦ ʜʝʨʝʚʫ, ʚʳʢʣʘʜʳʚʘʥʠʝ ʤʦʟʘʠʢʠ ʠʟ ʩʣʦʥʦʚʦʡ ʢʦʩʪʠ, ʪʢʘʯʝʩʪʚʦ 

ʠ ʜʨ. ɺ 2014 ʛ. ʥʘ ʙʘʟʝ ʂʘʨʘʢʘʣʧʘʢʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ɸʢʘʜʝʤʠʠ ʭʫʜʦʞʝʩʪʚ ʋʟʙʝʢʠʩʪʘʥʘ ʙʳʣ 

ʦʪʢʨʳʪ ʎʝʥʪʨ ʨʘʟʚʠʪʠʷ ʨʝʤʝʩʝʣ, ʟʘʜʘʯʘʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʧʦʜʜʝʨʞʢʘ ʨʝʤʝʩʣʝʥʥʠʢʦʚ, 

ʨʘʟʚʠʪʠʝ ʠ ʧʦʧʫʣʷʨʠʟʘʮʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʨʝʤʝʩʝʣ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥʘ. ʕʪʥʠʯʝʩʢʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥʘ ʚʥʦʩʠʪ ʙʦʣʴʰʦʡ ʚʢʣʘʜ ʚ 
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ɸʥʥʦʪʘʮʠʷ. ʈʘʟʨʘʙʦʪʘʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʨʦʩʪʘ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ 

ʘʛʨʘʨʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʦʭʚʘʪʳʚʘʶʱʘʷ 17 ʚʝʢʦʚ ʥ. ʵ. ɺ ʤʦʜʝʣʠ ʫʯʠʪʳʚʘʶʪʩʷ ʜʚʘ ʚʠʜʘ 

ʨʝʩʫʨʩʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ, ʠ ʚʣʠʷʥʠʝ ʫʧʨʘʚʣʷʶʱʠʭ ʩʪʨʫʢʪʫʨ ʥʘ ʨʦʩʪ 

ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ ʩ ʦʮʝʥʦʯʥʳʤʠ ʜʘʥʥʳʤʠ 

ʠʩʪʦʨʠʢʦʚ ʠ ʵʢʦʥʦʤʠʩʪʦʚ ʦ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʤʠʨʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

ʧʦʜʭʦʜʘ ʧʨʝʜʣʦʞʝʥʘ ʤʦʜʝʣʴ ʦʮʝʥʢʠ ʚʦʟʤʦʞʥʦʡ ʜʠʥʘʤʠʢʠ ʨʦʩʪʘ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. 

 

Abstract. The paper develops a mathematical model of population growth in an agricultural 

community, covering the 17th century ad. The model takes into account two types of resources that 

provided life, and the influence of management structures on population growth. The analytical 

results are compared with the estimated data of historians and economists on the world population. 

Based on the statistical approach, a model for estimating the possible dynamics of population 

growth is proposed. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʚʳʞʠʚʘʝʤʦʩʪʴ, ʨʝʩʫʨʩ, ʫʩʪʦʡʯʠʚʦʩʪʴ, 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ. 
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ɺʚʝʜʝʥʠʝ 

ʉʦʮʠʘʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʤʥʦʛʦʬʘʢʪʦʨʥʘʷ, ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʘʷ, ʠʤʝʝʪ ʦʯʝʥʴ ʩʣʦʞʥʳʝ 

ʚʥʫʪʨʝʥʥʠʝ ʩʚʷʟʠ, ʩ ʪʨʫʜʦʤ ʧʦʜʜʘʝʪʩʷ ʬʦʨʤʘʣʠʟʘʮʠʠ. ʆʙʨʘʱʝʥʠʝ ʢ ʠʩʪʦʨʠʯʝʩʢʦʤʫ ʧʨʦʰʣʦʤʫ 

ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʮʠʘʣʴʥʦʛʦ ʦʙʱʝʩʪʚʘ. 

ɺʦʩʧʨʠʷʪʠʝ ʠʩʪʦʨʠʠ ʢʘʢ ʯʝʨʝʜʫ ʢʘʢʠʭ-ʪʦ ʬʘʢʪʦʚ, ʩʚʦʜʠʪ ʘʥʘʣʠʟ ʠʩʪʦʨʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ 

ʢ ʦʧʠʩʘʥʠʶ ʦʪʜʝʣʴʥʳʭ ʩʦʙʳʪʠʡ ʠ ʜʝʷʥʠʡ ʦʪʜʝʣʴʥʳʭ ʣʠʯʥʦʩʪʝʡ ʠ ʩʦʮʠʘʣʴʥʦ ʘʢʪʠʚʥʳʭ ʛʨʫʧʧ. 

ʀʥʪʝʛʨʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʘʭ ʥʝ ʦʪʨʘʞʘʶʪʩʷ. ʊʦ ʝʩʪʴ ʟʘʢʦʥʦʤʝʨʥʳʡ 

ʧʨʦʮʝʩʩ ʚʟʣʝʪʘ ʠ ʧʘʜʝʥʠʷ ʮʠʚʠʣʠʟʘʮʠʡ, ʩʦʮʠʘʣʴʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʬʦʨʤʘʮʠʡ ʥʝ ʚʩʝʛʜʘ 

ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʟʘʢʦʥʦʤʝʨʥʳʡ ʧʨʦʮʝʩʩ. ʏʝʣʦʚʝʢ ʥʘʭʦʜʠʪʩʷ ʥʘ ʣʦʢʘʣʴʥʦʤ ʤʠʢʨʦʫʨʦʚʥʝ 

ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʠʩʪʝʤʝ, ʠ ʪʝʢʫʱʝʝ ʤʘʢʨʦʩʦʩʪʦʷʥʠʝ ʦʩʦʟʥʘʪʴ ʥʝ ʧʨʦʩʪʦ. ʋʩʠʣʠʷʤʠ ʤʥʦʛʠʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʫʜʘʣʦʩʴ ʫʩʪʘʥʦʚʠʪʴ ʦʪʜʝʣʴʥʳʝ ʠʩʪʦʨʠʯʝʩʢʠʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ [1]. ʆʜʥʦʡ ʠʟ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʷʚʣʷʝʪʩʷ ʮʠʢʣʠʯʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ 

ʚʳʟʚʘʥʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʚʥʫʪʨʝʥʥʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʩʦʮʠʘʣʴʥʦʡ 

ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʦʙʱʝʩʪʚʘ, ʚʥʝʰʥʠʤ ʚʣʠʷʥʠʝʤ ʩʦ ʩʪʦʨʦʥʳ ʠʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʦʙʱʝʩʪʚ, 

ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ [2ï3]. 

ʆʙʲʝʜʠʥʝʥʠʝ ʣʶʜʝʡ ʚ ʩʦʮʠʘʣʴʥʳʝ ʦʙʱʝʩʪʚʦ ʥʘʯʘʣʦʩʴ ʦʢʦʣʦ 150 000 ʣʝʪ ʪʦʤʫ ʥʘʟʘʜ. 

ʉʘʤʦʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʠʩʭʦʜʠʣʘ ʚ ʧʨʦʮʝʩʩʝ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʇʨʠ ʵʪʦʤ ʠ ʩʨʝʜʘ ʦʙʠʪʘʥʠʷ ʦʢʘʟʳʚʘʣʘ ʚʣʠʷʥʠʝ ʥʘ ʯʝʣʦʚʝʢʘ [4]. ɺ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʧʣʘʥʝ 

ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʣʶʜʝʡ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʦʙʱʝʩʪʚʘ ʦʭʦʪʥʠʢʦʚ, ʨʳʙʦʣʦʚʦʚ ʠ 

ʩʦʙʠʨʘʪʝʣʝʡ ʧʣʦʜʦʚ ʧʨʠʨʦʜʳ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʚʳʞʠʚʘʥʠʷ. ʇʦ ʨʘʟʥʳʤ ʦʮʝʥʢʘʤ ʦʢʦʣʦ 

100 000 ʥʘʟʘʜ ʯʝʣʦʚʝʢ ʠʤʝʣ ʧʨʠʤʠʪʠʚʥʳʝ ʦʨʫʜʠʷ ʪʨʫʜʘ [4]. ʇʦʩʝʣʝʥʠʷ, ʢʘʢ ʤʝʩʪʦ 

ʧʦʩʪʦʷʥʥʦʛʦ ʧʨʦʞʠʚʘʥʠʷ, ʚʦʟʥʠʢʣʠ ʦʢʦʣʦ 50 000 ʣʝʪ ʥʘʟʘʜ [3]. ʅʘʩʪʫʧʠʚʰʝʝ ʦʢʦʣʦ 30 000 ʣʝʪ 

ʥʘʟʘʜ ʧʦʭʦʣʦʜʘʥʠʝ ʟʘʪʦʨʤʦʟʠʣʦ ʢʫʣʴʪʫʨʥʦʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʩʦʦʙʱʝʩʪʚʘ ʣʶʜʝʡ. 

ʊʳʩʷʯʝʣʝʪʥʝʝ ʜʘʚʣʝʥʠʝ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠ ʚʥʫʪʨʝʥʥʠʝ ʧʨʦʪʠʚʦʨʝʯʠʷ ʚ ʩʦʮʠʫʤʝ 

ʚ ʧʦʩʣʝʣʝʜʥʠʢʦʚʳʡ ʧʝʨʠʦʜ ʧʦʜʚʝʣʠ ʯʝʣʦʚʝʢʫ ʢ ʩʦʟʜʘʥʠʶ ʘʛʨʘʨʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʢʦʪʦʨʦʝ 

ʩʪʘʣʦ ʙʳʩʪʨʦ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʦʢʦʣʦ 10 000 ʣʝʪ ʥʘʟʘʜ. ɺ ʦʩʥʦʚʝ ʦʙʱʝʩʪʚʘ ʣʝʞʘʣʦ ʨʘʟʚʝʜʝʥʠʝ 

ʩʢʦʪʘ ʠ ʚʳʨʘʱʠʚʘʥʠʝ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. ʇʦʩʪʝʧʝʥʥʦ ʰʣʦ ʠ ʨʘʟʚʠʪʠʝ ʨʝʤʝʩʝʣ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʘʛʨʘʨʠʝʚ ʠ ʞʠʚʦʪʥʦʚʦʜʦʚ ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ 

ʠʟʜʝʣʠʷʤʠ, ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʠ ʦʨʫʜʠʷʤʠ ʪʨʫʜʘ. ʇʦ ʤʝʨʝ ʨʦʩʪʘ ʥʘʩʝʣʝʥʠʷ ʧʨʦʠʩʭʦʜʠʣʦ ʠ 

ʨʘʩʰʠʨʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʘ ʩʯʝʪ ʚʥʫʪʨʝʥʥʠʭ ʨʝʩʫʨʩʦʚ ʠ ʦʩʚʦʝʥʠʷ ʥʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

ʈʘʟʚʠʚʘʶʱʘʷʩʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʥʘ ʢʘʢʦʤ-ʪʦ ʵʪʘʧʝ ʧʦʪʨʝʙʦʚʘʣʘ ʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ. ɺʦʟʥʠʢʰʘʷ ʦʢʦʣʦ 6 000 ʣʝʪ ʥʘʟʘʜ ʧʠʩʴʤʝʥʥʦʩʪʴ ʧʨʠʚʝʣʘ ʢ ʩʦʟʜʘʥʠʶ ʩʠʩʪʝʤʳ 

ʦʙʫʯʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ-ʫʧʨʘʚʣʝʥʮʝʚ ʜʣʷ ʚʩʝʭ ʫʨʦʚʥʝʡ ʘʛʨʘʨʥʦʛʦ ʦʙʱʝʩʪʚʘ [5]. 

ʉ ʦʨʛʘʥʠʟʘʮʠʝʡ ʚ XVI ʚʝʢʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʯʠʥʘʝʪʩʷ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ 

ʥʘ ʙʘʟʝ ʘʛʨʘʨʥʦʛʦ ʦʙʱʝʩʪʚʘ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. 

ʈʦʩʪ ʥʘʨʦʜʦʥʘʩʝʣʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪ ʠ ʨʘʟʚʠʪʠʝ ʩʦʦʙʱʝʩʪʚʘ ʣʶʜʝʡ, ʝʛʦ ʫʨʦʚʝʥʴ 

ʢʫʣʴʪʫʨʥʦʛʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ, ʥʦ ʠ ʚ ʜʘʣʝʢʦʤ 

ʙʫʜʫʱʝʤ. ʋʩʪʦʡʯʠʚʦʝ ʫʤʝʥʴʰʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʝʨʚʳʭ 

ʧʨʠʟʥʘʢʦʚ ʥʘʯʘʣʘ ʝʝ ʛʠʙʝʣʠ. ʕʪʦʪ ʧʨʠʟʥʘʢ ʦʧʨʝʜʝʣʷʝʪ ʠ ʥʘʯʘʣʦ ʨʘʩʧʘʜʘ ʠʣʠ ʛʠʙʝʣʠ ʣʶʙʳʭ 

ʦʙʲʝʜʠʥʝʥʠʡ ʣʶʜʝʡ: ʢʫʣʴʪʫʨʥʳʭ, ʵʪʥʠʯʝʩʢʠʭ, ʦʙʱʝʩʪʚʝʥʥʳʭ [1]. 
 

ʄʦʜʝʣʠ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʤʠʨʘ 

ʆʜʥʠʤ ʠʟ ʧʝʨʚʳʭ, ʢʪʦ ʦʙʨʘʪʠʣ ʚʥʠʤʘʥʠʝ ʥʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʦʩʪʘ ʥʘʨʦʜʦʥʘʩʝʣʝʥʠʷ, 

ʙʳʣ ʄʘʣʴʪʫʩ. ɺ ʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʠ ʨʘʩʪʝʪ 

ʚ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʧʨʦʛʨʝʩʩʠʠ [6]. ʊʦ ʝʩʪʴ ʛʦʜʦʚʦʡ ʧʨʠʨʦʩʪ ʥʘʩʝʣʝʥʠʷ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ 

ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ɺ ʨʘʤʢʘʭ ʘʧʧʘʨʘʪʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ 

ʤʦʜʝʣʴ ʜʠʥʘʤʠʢʠ ʥʘʩʝʣʝʥʠʷ ʠʤʝʝʪ ʚʠʜ [7ï8]: 
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, 

ʛʜʝ  ð ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ,  ð ʫʜʝʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʯʠʩʣʝʥʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʢʘʢ ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʨʦʞʜʘʝʤʦʩʪʴʶ ʠ ʩʤʝʨʪʥʦʩʪʴʶ. ʇʘʨʘʤʝʪʨ ð 

ʟʘʚʠʩʠʪ ʦʪ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʞʝʥʩʢʦʡ ʦʩʦʙʠ, ʚʨʝʤʝʥʠ ʚʳʥʘʰʠʚʘʥʠʷ ʧʣʦʜʘ, 

ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʩʤʝʨʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ɼʣʷ ʜʚʫʧʦʣʦʡ ʧʦʧʫʣʷʮʠʠ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ 

ʨʘʟʥʳʝ ʟʥʘʯʝʥʠʷ, ʥʦ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʴʰʝ İ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʠʟʤʝʥʷʝʪʩʷ ʚʦ ʚʨʝʤʝʥʠ, 

ʧʦʩʢʦʣʴʢʫ ʠʟʤʝʥʷʶʪʩʷ ʢʫʣʴʪʫʨʥʘʷ ʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʠʝ ʦʙʱʝʩʪʚʘ. ʅʘʧʨʠʤʝʨ, 

ʚ ʈʦʩʩʠʠ ʚ XIX ʚʝʢʝ ʫʜʝʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʙʳʣʘ ʦʢʦʣʦ 0,02, ʘ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 

XX ʦʧʫʩʪʠʣʘʩʴ ʜʦ 0,005.  

ɺ ʩʝʨʝʜʠʥʝ XX ʚʝʢʘ ʵʢʦʥʦʤʠʩʪʳ ʧʨʝʜʣʦʞʠʣʠ ʦʧʠʩʳʚʘʪʴ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ 

ʤʠʨʘ ʬʫʥʢʮʠʝʡ [2]: 
 

 

(1) 

 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ: 
 

 

(2) 

 

ɸ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʠʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʢʚʘʜʨʘʪʫ 

ʯʠʩʣʝʥʥʦʩʪʠ. ʊʦ ʝʩʪʴ ʫ ʢʘʞʜʦʛʦ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʨʦʞʜʘʝʤʦʩʪʴ ʫ ʢʘʞʜʦʡ ʧʘʨʳ ʦʩʦʙʝʡ 

ʜʦʣʞʥʘ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʚ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʧʨʦʛʨʝʩʩʠʠ. ʊʦ ʝʩʪʴ, ʝʩʣʠ, ʥʘʧʨʠʤʝʨ, ʫ ʧʝʨʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ ʙʳʣʦ ʜʚʦʝ ʜʝʪʝʡ, ʪʦ ʠʭ ʜʝʪʠ ʜʦʣʞʥʳ ʧʨʠʥʝʩʪʠ ʯʝʪʚʝʨʳʭ ʜʝʪʝʡ, ʠʭ ʚʥʫʢʠ ð 16, 

ʧʨʘʚʥʫʢʠ ð 64. ʕʪʦ ʥʝ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʯʠʩʣʝʥʥʦʩʪʠ ʣʶʙʦʡ 

ʧʦʧʫʣʷʮʠʠ. ʇʦʵʪʦʤʫ ʫʨʘʚʥʝʥʠʝ (2) ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʚ ʣʫʯʰʝʤ ʩʣʫʯʘʝ, ʜʣʷ ʦʧʠʩʘʥʠʷ 

ʨʦʩʪʘ ʥʘʩʝʣʝʥʠʷ ʥʘ ʦʪʜʝʣʴʥʳʭ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʘʭ ʜʣʷ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ. 

ʋʯʝʪ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʥ ʠ ʨʝʛʠʦʥʦʚ ʧʨʦʠʩʭʦʜʠʣ ʚ ʛʣʫʙʦʢʦʡ 

ʜʨʝʚʥʦʩʪʠ. ʆʜʥʘʢʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦ ʧʝʨʝʧʠʩʷʭ IIIïI ʪʳʩʷʯʝʣʝʪʠʡ ʜʦ ʥ. ʵ. ʜʦ ʥʘʩ 

ʥʝ ʜʦʰʣʠ. ʆʪʜʝʣʴʥʳʝ ʬʨʘʛʤʝʥʪʳ ʠʟʚʝʩʪʥʳ ʠʟ ʜʘʥʥʳʭ ʮʝʥʟʦʚ, ʧʨʦʚʦʜʠʚʰʠʭʩʷ ʚ ʈʠʤʩʢʦʡ 

ʠʤʧʝʨʠʠ [2]. ɺ ʩʨʝʜʥʠʝ ʚʝʢʘ ʧʨʠ ʨʝʛʠʩʪʨʘʮʠʠ ʨʦʜʠʚʰʠʭ ʜʝʪʝʡ ʜʝʣʘʣʠʩʴ ʟʘʧʠʩʠ ʚ ʮʝʨʢʦʚʥʳʭ 

ʢʥʠʛʘʭ. ʇʦ ʵʪʠʤ ʘʨʭʠʚʥʳʤ ʜʘʥʥʳʤ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʜʠʥʘʤʠʢʫ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ 

ʦʪʜʝʣʴʥʳʭ ʛʦʨʦʜʦʚ ʥʘ ʦʪʜʝʣʴʥʳʭ ʚʨʝʤʝʥʥʳʭ ʧʨʦʤʝʞʫʪʢʘʭ. ʇʦʩʣʝʜʫʶʱʘʷ ʘʧʧʨʦʢʩʠʤʘʮʠʠ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʥʘ ʙʦʣʝʝ ʦʙʰʠʨʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʠ ʯʠʩʣʝʥʥʦʩʪʴ 

ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ. ʆʜʥʘʢʦ ʪʦʯʥʦʩʪʴ ʪʘʢʠʭ ʜʘʥʥʳʭ ʙʫʜʝʪ ʥʝ ʦʯʝʥʴ ʚʳʩʦʢʦʡ. ʇʦʣʥʳʝ ʧʝʨʝʧʠʩʠ 

ʥʘʩʝʣʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʥ ʩʪʘʣʠ ʧʨʦʚʦʜʠʪʴʩʷ ʪʦʣʴʢʦ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ XVIII ʚʝʢʘ. 

ɺ ʈʦʩʩʠʠ ʪʘʢʘʷ ʧʝʨʚʘʷ ʧʝʨʝʧʠʩʴ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʚ ʢʦʥʮʝ XIX ʚʝʢʘ, ʘ ʚ ʩʪʨʘʥʘʭ ɸʟʠʠ ʥʘʯʘʣʦ 

ʧʦʣʥʳʤ ʧʝʨʝʧʠʩʷʤ ʙʳʣʦ ʧʦʣʦʞʝʥʦ ʫʞʝ ʚ XX ʚʝʢʝ. ʇʦʵʪʦʤʫ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʤʠʨʘ 

ʩ I ʧʦ XIX ʚʚ. ʥʦʩʠʪ ʦʮʝʥʦʯʥʳʡ ʭʘʨʘʢʪʝʨ, ʠ ʯʝʤ ʜʘʣʴʰʝ ʚ ʛʣʫʙʠʥʫ ʚʝʢʦʚ, ʪʝʤ ʥʠʞʝ ʪʦʯʥʦʩʪʴ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʪʨʘʢʪʦʚʢʘ ʛʠʧʝʨʙʦʣʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʥʘʩʝʣʝʥʠʷ (1) ʧʨʠʚʦʜʠʪ 

ʢ ʙʝʩʢʦʥʝʯʥʦ ʙʦʣʴʰʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʢ ʤʦʤʝʥʪʫ ʚʨʝʤʝʥʠ t0. ʅʦ ʵʪʦ ʥʝʚʦʟʤʦʞʥʦ 

ʚ ʩʠʣʫ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʨʝʩʫʨʩʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ. 

ɺ ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʥʦʡ ʢʦʥʮʝʧʮʠʠ ʛʠʧʝʨʙʦʣʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʥʘʩʝʣʝʥʠʷ ʤʠʨʘ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʉ. ʇ. ʂʘʧʠʮʝʡ [9], ʫʨʘʚʥʝʥʠʝ (2) ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʚʘʨʠʘʥʪ ʦʧʠʩʘʥʠʷ çʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ 
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ʚʟʨʳʚʘè. ʅʦ ʚ ʨʘʤʢʘʭ ʧʦʜʭʦʜʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ 

ʧʦʧʫʣʷʮʠʡ [7ï8, 10], ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʪʝʤʧʘʤʠ 

ʚ ʜʦʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʧʝʨʠʦʜ, ʯʝʤ ʧʨʝʜʩʢʘʟʳʚʘʝʪ ʤʦʜʝʣʴ (2), ʤʦʞʥʦ ʦʧʠʩʘʪʴ, ʫʯʠʪʳʚʘʷ ʝʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

 

ʄʦʜʝʣʴ ʦʙʱʝʩʪʚʘ ʦʭʦʪʥʠʢʦʚ-ʩʦʙʠʨʘʪʝʣʝʡ 

ʆʙʱʝʩʪʚʦ ʦʭʦʪʥʠʢʦʚ ʠ ʩʦʙʠʨʘʪʝʣʝʡ ʦʩʥʦʚʳʚʘʣʦʩʴ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʦʪʦʚʳʭ ʧʨʦʜʫʢʪʦʚ 

ʧʠʪʘʥʠʷ ʠ ʧʨʦʩʪʝʡʰʠʭ ʦʨʫʜʠʡ ʪʨʫʜʘ, ʚʟʷʪʳʭ ʫ ʧʨʠʨʦʜʳ. ʇʦ ʤʝʨʝ ʨʦʩʪʘ ʯʠʩʣʝʥʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʥʝʦʙʭʦʜʠʤʳʭ ʨʝʩʫʨʩʦʚ ʧʨʦʠʩʭʦʜʠʣʦ ʟʘ ʩʯʝʪ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ ʦʭʦʪʳ ʠ ʩʙʦʨʘ ʧʣʦʜʦʚ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ 

ʪʝʨʨʠʪʦʨʠʷ ʧʨʦʞʠʚʘʥʠʷ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʤʦʛʣʘ ʦʙʝʩʧʝʯʠʪʴ ʚʳʞʠʚʘʥʠʝ 

ʦʛʨʘʥʠʯʝʥʥʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʫʯʘʩʪʥʠʢʦʚ ʩʦʦʙʱʝʩʪʚʘ. ʇʦʩʢʦʣʴʢʫ ʢʦʥʢʫʨʝʥʪʳ ʚ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ 

ʯʝʣʦʚʝʢʘ ʦʪʩʫʪʩʪʚʦʚʘʣʠ, ʪʦ ʤʦʜʝʣʴ ʪʘʢʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʤʦʜʝʣʴʶ 

ʦʜʠʥʦʯʥʦʡ ʧʦʧʫʣʷʮʠʠ ʩ ʣʠʤʠʪʠʨʦʚʘʥʥʳʤ ʨʦʩʪʦʤ [7ï8]: 
 

 

(3) 

 

ʛʜʝ  ð ʜʦʩʪʫʧʥʳʝ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʫʚʝʣʠʯʝʥʠʝ 

ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʘ ʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ 

ʨʘʩʭʦʜʫʝʪʩʷ S* ð ʨʝʩʫʨʩʦʚ; K* ð ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʘʷ ʝʤʢʦʩʪʴ ʩʨʝʜʳ, ʜʘʥʥʘʷ 

ʦʪ ʧʨʠʨʦʜʳ, (ʤʘʢʩʠʤʘʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʧʨʦʞʠʚʘʪʴ ʥʘ ʨʝʩʫʨʩʘʭ 

ʩʨʝʜʳ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʠʰʝ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʨʘʟʤʝʨʘ); ð ʫʜʝʣʴʥʘʷ 

ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʧʨʠ ʠʟʦʙʠʣʠʠ ʨʝʩʫʨʩʦʚ (ʧʨʠ ).  

ʀʟ ʫʨʘʚʥʝʥʠʷ (3) ʩʣʝʜʫʝʪ, ʯʪʦ ʙʝʟ ʦʩʚʦʝʥʠʷ ʥʦʚʳʭ ʨʝʩʫʨʩʦʚ ʤʘʢʩʠʤʘʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ 

ʥʘʩʝʣʝʥʠʷ ʧʦʜʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʦʮʠʘʣʴʥʳʭ ʦʙʲʝʜʠʥʝʥʠʡ ʣʶʜʝʡ ʧʨʦʠʟʦʰʣʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʢʘʢ 

ʝʩʪʝʩʪʚʝʥʥʳʡ ʦʪʚʝʪ ʥʘ ʚʥʝʰʥʠʝ ʫʛʨʦʟʳ ʩʫʱʝʩʪʚʦʚʘʥʠʶ ʯʝʣʦʚʝʢʘ. ʂʦʣʣʝʢʪʠʚʥʦʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʠ ʠʟʤʝʥʝʥʠʝʤ ʩʘʤʦʛʦ ʯʝʣʦʚʝʢʘ [4, 11]. 

ʅʘʢʘʧʣʠʚʘʝʤʳʝ ʪʳʩʷʯʠ ʣʝʪ ʦʧʳʪ ʠ ʟʥʘʥʠʷ ʧʨʠʚʝʣʠ ʢ ʦʩʦʟʥʘʥʠʶ ʠ ʫʤʝʥʠʶ ʩʦʟʜʘʚʘʪʴ 

ʩʦʙʩʪʚʝʥʥʳʡ ʧʨʦʜʫʢʪ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ð ʚʳʨʘʱʠʚʘʪʴ ʫʨʦʞʘʡ 

ʠ ʨʘʟʚʦʜʠʪʴ ʩʢʦʪ [4]. 

ʇʨʠʤʝʤ, ʯʪʦ ʥʘʩʝʣʝʥʠʝ ʦʙʱʝʩʪʚʘ ʦʭʦʪʥʠʢʦʚ-ʩʦʙʠʨʘʪʝʣʝʡ ʧʦʩʪʝʧʝʥʥʦ ʩʪʘʣʦ 

ʧʨʦʠʟʚʦʜʠʪʴ ʧʨʦʜʫʢʪ S. ʄʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʪʦʛʦ ʧʨʦʜʫʢʪʘ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ 

ʧʨʦʠʟʚʝʩʪʠ ʧʨʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʷʭ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʚʥʦ SÐ. ʇʨʠʤʝʤ, ʯʪʦ 

ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʧʨʦʜʫʢʪʘ ʦʧʠʩʳʚʘʝʪʩʷ ʩʠʩʪʝʤʦʡ 

ʫʨʘʚʥʝʥʠʡ: 
 

 

(4) 
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ʛʜʝ  ð ʧʘʨʘʤʝʪʨ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʧʨʦʠʟʚʝʜʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʧʨʠ ʤʘʣʳʭ ʟʥʘʯʝʥʠʷʭ S ð ʩʢʦʨʦʩʪʴ ʝʛʦ ʨʦʩʪʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ S2, 

ʧʦʩʢʦʣʴʢʫ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʨʝʩʫʨʩ ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ ʩʘʤʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ. N / N +bs ð ʜʦʣʷ 

ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝ ʵʪʦʛʦ ʨʝʩʫʨʩʘ. SÐ ð ʦʙʲʝʤ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʦʚʦʢʫʧʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʟʚʝʜʝʥ ʧʨʠ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʪʝʭʥʦʣʦʛʠʷʭ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ.  

ɺ ʤʦʜʝʣʠ (4) ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚ ʩʪʘʮʠʦʥʘʨʥʦʡ ʪʦʯʢʝ ʙʫʜʝʪ ʣʝʞʘʪʴ ʚ ʜʠʘʧʘʟʦʥʝ 
 

. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ K* ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ . ʊʦ ʝʩʪʴ ʧʨʠ ʧʦʣʥʦʤ 

ʦʩʚʦʝʥʠʠ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʥʝ ʧʨʝʚʳʩʠʪ ʟʥʘʯʝʥʠʝ K*. 

 

ʄʦʜʝʣʴ ʘʛʨʘʨʥʦʛʦ ʦʙʱʝʩʪʚʘ 

ɺ ʘʛʨʘʨʥʦʤ ʦʙʱʝʩʪʚʝ ʦʩʚʘʠʚʘʣʠʩʴ ʥʦʚʳʝ ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʫʨʦʞʘʷ, 

ʚʳʨʘʱʠʚʘʣʠʩʴ ʥʦʚʳʝ ʢʫʣʴʪʫʨʳ, ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʩʝʣʝʢʮʠʷ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʧʨʦʠʩʭʦʜʠʣʦ ʠ ʦʩʚʦʝʥʠʝ ʥʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʢʘʢ ʤʠʨʥʳʤ ʧʫʪʝʤ, ʪʘʢ 

ʠ ʚʦʝʥʥʳʤ. ɺʦʧʨʦʩ ʦ ʚʨʝʤʝʥʠ ʥʘʯʘʣʘ ʚʦʦʨʫʞʝʥʥʳʭ ʢʦʥʬʣʠʢʪʦʚ ʦʩʪʘʝʪʩʷ ʦʪʢʨʳʪʳʤ [12]. 

ʅʦ ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʛʨʘʨʥʦʛʦ ʦʙʱʝʩʪʚʘ ʛʦʩʫʜʘʨʩʪʚʘ ʫʞʝ ʠʤʝʣʠ ʘʨʤʠʠ ʜʣʷ 

ʟʘʱʠʪʳ ʩʚʦʝʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʟʘʚʦʝʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ʩʦʧʨʝʜʝʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚ [13]. ʇʦʙʝʜʳ 

ʚ ʚʦʦʨʫʞʝʥʥʳʭ ʢʦʥʬʣʠʢʪʘʭ ʦʜʝʨʞʠʚʘʣʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʪʨʘʥʳ ʩ ʙʦʣʝʝ ʨʘʟʚʠʪʦʡ ʵʢʦʥʦʤʠʢʦʡ. 

ʊʦ ʝʩʪʴ, ʥʘ ʟʘʚʦʝʚʘʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʥʦʩʠʣʠʩʴ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʚʝʜʝʥʠʷ 

ʭʦʟʷʡʩʪʚʘ. ʇʦʵʪʦʤʫ ʚʦʝʥʥʳʡ ʬʘʢʪʦʨ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʚʘʨʠʘʥʪ ʫʚʝʣʠʯʝʥʠʷ ʨʝʩʫʨʩʘ . 

ʇʨʠʤʝʤ, ʯʪʦ ʥʘʩʝʣʝʥʠʝ ʦʩʚʘʠʚʘʝʪ ʠ ʥʦʚʳʝ ʪʨʦʬʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ (ʪʝʨʨʠʪʦʨʠʠ), 

ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʢʦʪʦʨʳʭ ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ: 
 

 

(5) 

 

ʛʜʝ ð ʧʘʨʘʤʝʪʨ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ çʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʣʦʱʘʜʝʡè. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʧʨʠ ʤʘʣʳʭ ʟʥʘʯʝʥʠʷʭ K ð ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ K2, 

ʧʦʩʢʦʣʴʢʫ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʦʩʚʦʝʥʥʳʡ ʥʦʚʳʡ ʨʝʩʫʨʩ ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ ʩʘʤʦ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ, ʘ ʦʩʚʘʠʚʘʝʪʩʷ ʤʝʜʣʝʥʥʦ. N / N + bK ð ʜʦʣʷ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ, 

ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝ ʵʪʦʛʦ ʨʝʩʫʨʩʘ. KÐ ð ʦʙʲʝʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʦʚʦʢʫʧʥʦʛʦ 

ʧʨʦʜʫʢʪʘ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʟʚʝʜʝʥ ʧʨʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʷʭ ʝʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʉ ʫʯʝʪʦʤ (4)ï(5) ʤʦʜʝʣʴ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʧʨʠʥʠʤʘʝʪ ʚʠʜ: 
 

 

(6) 
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ʇʨʠ S = 0 ʤʦʜʝʣʴ (6) ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʤʦʜʝʣʴ ʦʙʱʝʩʪʚʘ ʦʭʦʪʥʠʢʦʚ-ʩʦʙʠʨʘʪʝʣʝʡ, 

ʨʘʩʰʠʨʷʶʱʠʭ ʪʝʨʨʠʪʦʨʠʶ ʩʚʦʝʛʦ ʦʙʠʪʘʥʠʷ. ʉʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ (6) ʠʤʝʝʪ ʪʨʠʚʠʘʣʴʥʫʶ 

ʩʪʘʮʠʦʥʘʨʥʫʶ ʪʦʯʢʫ: N = 0, S = 0, K = 0. 

ɺ ʵʪʦʡ ʪʦʯʢʝ ʤʘʪʨʠʮʘ ʗʢʦʙʠ ʧʨʘʚʦʡ ʯʘʩʪʠ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ (6) ʠʤʝʝʪ ʦʜʥʦ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʩʦʙʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ:  

 
ʠ ʜʚʘ ʨʘʚʥʳʭ ʥʫʣʶ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʦʩʪ ʬʫʥʢʮʠʠ N(t). ʊʦʛʜʘ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ 

ʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʷʭ N ʩʢʦʣʴ ʫʛʦʜʥʦ ʤʘʣʦʝ ʚʦʟʤʫʱʝʥʠʝ ʬʫʥʢʮʠʠ S ʠ K, ʢʘʢ ʵʪʦ ʩʣʝʜʫʝʪ 

ʠʟ ʚʪʦʨʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʫʨʘʚʥʝʥʠʡ ʚ (6), ʧʨʠʚʝʜʝʪ ʢ ʠʭ ʨʦʩʪʫ. ʕʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʜʘʥʥʳʤʠ 

ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʨʦʩʪʘ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʤʠʨʘ ð ʧʝʨʠʦʜ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʦʙʱʝʩʪʚʘ ʦʭʦʪʥʠʢʦʚ-ʩʦʙʠʨʘʪʝʣʝʡ ʜʣʠʣʩʷ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʪʳʩʷʯ ʣʝʪ, ʧʨʝʞʜʝ ʯʝʤ ʙʳʣʦ 

ʧʦʣʦʞʝʥʦ ʥʘʯʘʣʦ ʩʝʣʴʩʢʦʤʫ ʭʦʟʷʡʩʪʚʫ. 

ʅʝʪʨʠʚʠʘʣʴʥʘʷ ʩʪʘʮʠʦʥʘʨʥʘʷ ʪʦʯʢʘ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ (6) ʥʘʭʦʜʠʪʩʷ ʠʟ ʨʝʰʝʥʠʷ 

ʩʠʩʪʝʤʳ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ: 
 

 

(7) 

 

ʃʝʚʘʷ ʯʘʩʪʴ ʪʨʝʪʴʝʛʦ ʫʨʘʚʥʝʥʠʷ ʚ (7) ʧʨʠ N = 0 ʧʨʠʥʠʤʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, 

ʘ ʧʨʠ N = K* + KÐ ð ʦʪʨʠʮʘʪʝʣʴʥʦʝ. ʇʦʵʪʦʤʫ ʵʪʘ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ ʠʤʝʝʪ ʭʦʪʷ ʙʳ ʦʜʠʥ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʢʦʨʝʥʴ. 

ʆʩʚʦʝʥʠʝ ʥʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ ʪʨʝʙʫʝʪ ʦʨʛʘʥʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ. ʊʦ ʝʩʪʴ ʯʘʩʪʴ ʥʘʩʝʣʝʥʠʷ 

ʩʪʘʥʦʚʠʪʩʷ ʫʧʨʘʚʣʝʥʮʘʤʠ. ʋʧʨʘʚʣʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʫʩʢʦʨʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ S 

ʠ ʦʩʚʦʠʪʴ ʥʦʚʳʝ ʪʝʨʨʠʪʦʨʠʠ K. ʇʨʠ ʵʪʦʤ ʚ ʨʝʘʣʴʥʦʤ ʘʛʨʘʨʥʦʤ ʦʙʱʝʩʪʚʝ ʫʧʨʘʚʣʝʥʮʳ 

ʧʦʩʪʝʧʝʥʥʦ ʩʪʘʣʠ ʧʨʝʚʨʘʱʘʪʴʩʷ ʚ ʢʨʫʧʥʳʭ ʟʝʤʣʝʚʣʘʜʝʣʴʮʝʚ, ʧʨʠʩʚʘʠʚʘʷ ʩʝʙʝ ʯʘʩʪʴ 

ʪʝʨʨʠʪʦʨʠʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʠʩʪʝʤʦʡ ʫʨʘʚʥʝʥʠʡ: 
 

 

(8) 

ʛʜʝ  ð ʜʦʣʷ ʥʘʩʝʣʝʥʠʷ, ʫʯʘʩʪʚʫʶʱʘʷ ʚ ʫʧʨʘʚʣʝʥʠʠ, , , , , ,  ð 

ʧʘʨʘʤʝʪʨʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʩʢʦʨʦʩʪʠ ʧʨʦʮʝʩʩʦʚ. 

 

ɺ ʯʝʪʚʝʨʪʦʤ ʫʨʘʚʥʝʥʠʠ ʚ (8) ʩʣʘʛʘʝʤʦʝ N / N + bE ð ʜʦʣʷ ʥʘʩʝʣʝʥʠʷ, ʫʯʘʩʪʚʫʶʱʘʷ 

ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʚ ʦʩʚʦʝʥʠʠ ʥʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʇʦʩʢʦʣʴʢʫ ʘʛʨʘʨʥʦʝ ʦʙʱʝʩʪʚʦ 
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ʢʦʥʩʝʨʚʘʪʠʚʥʦ, ʪʦ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʤʘʣʦ ʠʟʤʝʥʷʝʤʘʷ, ʪʝʭʥʦʣʦʛʠʠ 

ʫʧʨʘʚʣʝʥʠʷ ʥʝ ʩʪʘʨʝʶʪ. 

ʉʣʘʛʘʝʤʦʝ  ʚ (8) ʩʢʦʨʦʩʪʴ çʠʟʲʷʪʠʷè ʪʝʨʨʠʪʦʨʠʡ ʫʧʨʘʚʣʝʥʮʘʤʠ ʜʣʷ ʩʦʙʩʪʚʝʥʥʳʭ 

ʥʫʞʜ. ʇʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʴ ʵʪʦʡ ʩʢʦʨʦʩʪʠ ʧʝʨʚʳʤ ʩʪʝʧʝʥʷʤ K ʠ E ʦʟʥʘʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

çʠʟʲʷʪʠʷè ʫʧʨʘʚʣʝʥʮʘʤʠ ʚʩʝʭ ʥʦʚʳʭ ʨʝʩʫʨʩʦʚ. ɺ ʨʝʘʣʴʥʦʤ ʵʚʦʣʶʮʠʦʥʥʦʤ ʧʨʦʮʝʩʩʝ 

ʘʛʨʘʨʥʦʛʦ ʦʙʱʝʩʪʚʘ ʵʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʢʨʫʧʥʳʭ ʟʝʤʣʝʚʣʘʜʝʣʴʮʝʚ.  

ʉʣʘʛʘʝʤʦʝ  ʚʦ ʚʪʦʨʦʤ ʫʨʘʚʥʝʥʠʠ ʚ (8)  ʚʢʣʘʜ ʫʧʨʘʚʣʝʥʮʝʚ ʚ ʩʦʟʜʘʥʠʝ ʧʨʦʜʫʢʪʘ 

S, ʘ ʩʣʘʛʘʝʤʦʝ  ʚ ʯʝʪʚʝʨʪʦʤ ʫʨʘʚʥʝʥʠʠ  ʚʢʣʘʜ ʚ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʧʣʦʱʘʜʝʡ. ʃʦʢʘʣʴʥʘʷ 

ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʯʠʩʣʝʥʥʦʩʪʠ ʫʧʨʘʚʣʝʥʮʝʚ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ . ʊʦ ʝʩʪʴ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ 

ʯʠʩʣʘ ʫʧʨʘʚʣʝʥʮʝʚ ʪʝʤ ʙʦʣʴʰʝ, ʯʝʤ ʙʦʣʴʰʝ çʝʤʢʦʩʪʴè ʥʦʚʦʡ ʩʨʝʜʳ. 

 

ʄʦʜʝʣʴ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʤʠʨʘ 

ʏʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʝ ʤʠʨʘ ʦʮʝʥʠʚʘʝʪʩʷ ʥʘ 10 000 ʛʦʜ ʜʦ ʥ. ʵ. ʦʪ 1 ʜʦ 10 ʤʣʥ ʯʝʣʦʚʝʢ. 

ɽʩʣʠ ʩʯʠʪʘʪʴ, ʯʪʦ ʧʝʨʚʦʝ ʦʨʛʘʥʠʟʦʚʘʥʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʣʶʜʝʡ ʠʤʝʣʦ ʦʢʦʣʦ 1000 ʯʝʣʦʚʝʢ 

ʠ ʟʘ 100 000 ʣʝʪ ʚʳʨʦʩʣʦ ʜʦ 10 ʤʣʥ [2], ʪʦ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʦʙʱʝʩʪʚʘ ʦʭʦʪʥʠʢʦʚ-ʩʦʙʠʨʘʪʝʣʝʡ 

ʦʮʝʥʠʚʘʝʪʩʷ ʚ 0,0001ï0,0002 1/ ʛʦʜ. ʂ 1 ʛʦʜʫ ʥ. ʵ. ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʤʠʨʘ ʩʦʩʪʘʚʣʷʣʘ 

ʦʢʦʣʦ 150ï300 ʤʣʥ [2, 14]. ʉ ʫʯʝʪʦʤ ʵʪʦʛʦ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʙʳʣʘ ʦʢʦʣʦ 0,0005 1/ ʛʦʜ. 

ʉʦʮʠʘʣʴʥʦʝ ʦʙʱʝʩʪʚʦ ʥʘʯʘʣʘ ʥʘʰʝʡ ʵʨʳ ʩʦʩʪʦʷʣʦ ʠʟ ʥʝʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʙʦʛʘʪʳʭ ʣʶʜʝʡ, 

ʩʚʦʙʦʜʥʳʭ ʛʨʘʞʜʘʥ ʠ ʨʘʙʦʚ. ɺʝʩʴ ʧʨʦʠʟʚʝʜʝʥʥʳʡ ʧʨʦʜʫʢʪ ʨʘʩʧʨʝʜʝʣʷʣʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦ. 

ɽʩʣʠ ʩʯʠʪʘʪʴ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʤʘʩʩʝ ʩʚʦʙʦʜʥʳʭ ʛʨʘʞʜʘʥ ʠ ʨʘʙʦʚ ʜʦʩʪʘʚʘʣʘʩʴ 1/10 ʦʙʱʝʛʦ 

ʧʨʦʜʫʢʪʘ, ʪʦ ʫʜʝʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ  ʙʳʣʘ ʦʢʦʣʦ 0,005.  

ʊʝʤʧʳ ʦʩʚʦʝʥʠʷ ʥʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ ʤʦʞʥʦ ʩʦʧʦʩʪʘʚʠʪʴ ʩ ʪʝʤʧʘʤʠ ʨʦʩʪʘ ʯʠʩʣʘ ʚʦʡʥ. 

ʀʟ ʜʘʥʥʳʭ ʊ. ʍʘʨʙʦʪʣʘ [15] ʩʣʝʜʫʝʪ, ʯʪʦ ʟʘ 500 ʣʝʪ, ʥʘʯʠʥʘʷ ʩ VI ʚʝʢʘ ʜʦ ʥ. ʵ. ʠ ʜʦ I ʚʝʢʘ ʥ. ʵ., 

ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʚ 20 ʨʘʟ (ʦʮʝʥʦʯʥʦʝ ʟʥʘʯʝʥʠʝ). ʕʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʥʘʯʝʥʠʷʤ 

ʧʘʨʘʤʝʪʨʦʚ  ʠ  ʚ 5ï10 ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ .  

ɺ ʩʠʩʪʝʤʝ ʫʨʘʚʥʝʥʠʡ (8) ʤʦʞʥʦ ʧʨʠʥʷʪʴ, ʯʪʦ S* = 1 ʠ K* = 1. ʊʦʛʜʘ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ 

(8) ʙʫʜʝʪ ʦʧʠʩʳʚʘʪʴ ʜʠʥʘʤʠʢʫ ʥʝ ʘʙʩʦʣʶʪʥʳʭ ʟʥʘʯʝʥʠʡ N(t), S(t) ʠ K(t), ʘ ʠʭ ʠʟʤʝʥʝʥʠʡ 

ʦʪʥʦʩʠʪʝʣʴʥʦ S*(N(t) ʠ S(t) ʠ K*(K(t)). ʉ ʫʯʝʪʦʤ ʵʪʦʛʦ ʚ (8) ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ: 

 

 

(9) 

 

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠʚʝʜʝʥʳ ʥʘ ʈʠʩʫʥʢʘʭ 1ï3. ɿʘ ʥʘʯʘʣʦ ʦʪʩʯʝʪʘ 

ʧʨʠʥʷʪ 1 ʛ. ʥ. ʵ. ʅʘ ʈʠʩʫʥʢʝ 1 ʧʨʠʚʝʜʝʥʦ ʠʟʤʝʥʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʤʠʨʘ 

(ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦʪʤʝʯʝʥʳ ʩʠʤʚʦʣʦʤ ç*è), ʠʟʤʝʥʝʥʠʝ ʯʠʩʣʘ ʚʦʦʨʫʞʝʥʥʳʭ ʢʦʥʬʣʠʢʪʦʚ 

(ʫʯʪʝʥʦ 835 ʚʦʡʥ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦʪʤʝʯʝʥʳ ʩʠʤʚʦʣʦʤ çʦè), ʨʘʩʯʝʪʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ 

(ʧʫʥʢʪʠʨʥʘʷ ʣʠʥʠʠ). ʆʜʥʘ ʠʟ ʨʘʩʯʝʪʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʧʦʣʫʯʝʥʥʘʷ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʚ (8) 

, ʦʪʤʝʯʝʥʘ ʢʘʢ çʙʝʟ ʫʧʨʘʚʣʝʥʠʷè. ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʤʦʜʝʣʴ 
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ʦʙʲʷʩʥʷʝʪ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʤʠʨʘ ʢ 1700 ʛʦʜʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 1 ʛ. ʥ. ʵ. 

ʚ ʯʝʪʳʨʝ ʨʘʟʘ. ʇʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʕ. ʄʵʜʜʠʩʦʥʘ [14] ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʨʘʚʝʥ 3.  

ʅʘ ʈʠʩʫʥʢʝ 2 ʧʨʠʚʝʜʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ S(t) ʠ K(t). ʇʫʥʢʪʠʨʥʳʝ ʣʠʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʨʝʰʝʥʠʶ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ (8) ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ E = 0. ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʟʘʤʝʪʥʦʝ ʚʣʠʷʥʠʝ çʫʧʨʘʚʣʝʥʮʝʚè ʥʘ ʨʦʩʪ S(t) ʠ K(t) ʫʭʦʜʠʪ ʦʢʦʣʦ 

1/3 ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʧʝʨʠʦʜʘ. ʅʘʣʠʯʠʝ çʫʧʨʘʚʣʝʥʠʷè, ʢʘʢ ʩʣʝʜʫʝʪ ʠʟ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʫʚʝʣʠʯʠʚʘʝʪ ʪʝʤʧʳ ʨʦʩʪʘ ʠ ʥʘʩʝʣʝʥʠʷ (ʈʠʩʫʥʦʢ 1) ʠ ʨʝʩʫʨʩʦʚ S ʠ K (ʈʠʩʫʥʦʢ 2). 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ çʘʣʴʪʝʨʥʘʪʠʚʥʳʭè ʚʘʨʠʘʥʪʦʚ ʨʦʩʪʘ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʅʘ ʵʚʦʣʶʮʠʦʥʥʦʡ ʧʨʦʮʝʩʩ ʨʦʩʪʘ ʯʠʩʣʝʥʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ʤʠʨʘ ʥʘʢʣʘʜʳʚʘʣʦʩʴ ʤʥʦʞʝʩʪʚʦ ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ: ʵʧʠʜʝʤʠʠ, ʢʘʪʘʩʪʨʦʬʳ, 

ʚʥʫʪʨʝʥʥʠʝ ʧʨʦʪʠʚʦʨʝʯʠʷ, ʚʳʟʚʘʚʰʠʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʣʶʜʩʢʠʝ ʧʦʪʝʨʠ. ɺ ʨʘʤʢʘʭ ʤʦʜʝʣʠ (8) 

ʧʨʠʥʠʤʘʝʪʩʷ, ʯʪʦ ʥʘ 1 ʛ. ʥ. ʵ. ʧʘʨʘʤʝʪʨʳ ʵʪʦʡ ʩʠʩʪʝʤʳ ʤʦʛʣʠ ʦʪʣʠʯʘʪʴʩʷ ʥʘ 50% 

ʦʪ ʧʘʨʘʤʝʪʨʦʚ (9). ʇʨʠ ʵʪʦʤ ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʡ (8) ʜʣʷ 

50 000 ʚʘʨʠʘʥʪʦʚ ʧʘʨʘʤʝʪʨʦʚ, ʚʳʙʨʘʥʥʳʭ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ. ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʧʨʠʚʝʜʝʥʳ ʥʘ ʈʠʩʫʥʢʝ 3. ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʨʦʩʪʘ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ð ʫʚʝʣʠʯʝʥʠʝ ʟʘ 1700 ʣʝʪ ʚ 4 ʨʘʟʘ. ɺʤʝʩʪʝ ʩ ʵʪʠʤ ʪʝʤʧʳ ʨʦʩʪʘ 

ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʤʦʛʣʠ ʙʳʪʴ ʠ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ (ʈʠʩʫʥʦʢ 3). 
 

  
ʈʠʩʫʥʦʢ 1. ʇʨʠʨʦʩʪ ʥʘʩʝʣʝʥʠʷ 

(ʧʫʥʢʪʠʨʥʳʝ ʣʠʥʠʠ), ʥʘʩʝʣʝʥʠʷ ʤʠʨʘ (*), 

ʤʠʨʦʚʳʭ ʚʦʡʥ (ʦ). 

ʈʠʩʫʥʦʢ 2. ʇʨʠʨʦʩʪ  ʠ  ʟʘ 1700 ʣʝʪ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ 1 ʛ. ʇʫʥʢʪʠʨʥʳʝ ʣʠʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʟʘʚʠʩʠʤʦʩʪʷʤ ʚ ʦʪʩʫʪʩʪʚʠʝ ʫʧʨʘʚʣʝʥʠʷ. 
  

 
 

ʈʠʩʫʥʦʢ 3. ʇʨʠʨʦʩʪ ʥʘʩʝʣʝʥʠʷ ʢ 1700 ʛ. (ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʚʘʨʠʘʥʪʳ). 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʏʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʨʝʛʠʦʥʦʚ ʠ ʩʪʨʘʥ ʤʠʨʘ ʦʪ ʜʦʠʩʪʦʨʠʯʝʩʢʠʭ ʚʨʝʤʝʥ ʜʦ ʥʘʯʘʣʘ 

ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʦʮʝʥʝʥʘ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʩ ʥʝʤʘʣʦʡ ʧʦʛʨʝʰʥʦʩʪʴʶ. ʅʘ ʞʠʟʥʴ 

ʣʶʜʝʡ ʥʘʢʣʘʜʳʚʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʚʥʝʰʥʠʝ ʠ ʚʥʫʪʨʝʥʥʠʝ ʧʨʠʯʠʥʳ, ʧʨʠʚʦʜʠʚʰʠʝ ʢ ʙʦʣʴʰʠʤ 
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ʯʝʣʦʚʝʯʝʩʢʠʤ ʞʝʨʪʚʘʤ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʮʝʣʦʤ, ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʤʠʨʘ ʧʨʦʠʩʭʦʜʠʣ 

ʙʳʩʪʨʝʝ, ʯʝʤ ʚ ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʧʨʦʛʨʝʩʩʠʠ. ʕʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʫʭʦʜʦʤ 

ʩʦʦʙʱʝʩʪʚʘ ʣʶʜʝʡ ʠʟ ʟʦʥʳ ʙʦʨʴʙʳ ʟʘ ʚʳʞʠʚʘʥʠʝ ʟʘ ʩʯʝʪ ʩʦʟʜʘʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʨʘʩʰʠʨʝʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ. ʊʳʢʚʘ ʦʪʥʦʩʠʪʩʷ ʢ ʩʝʤʝʡʩʪʚʫ Cucurbitaceae. ɺ ʥʘʰʝʤ ʨʝʛʠʦʥʝ 

ʢʫʣʴʪʠʚʠʨʫʶʪʩʷ 3 ʚʠʜʘ: ʪʚʝʨʜʦʢʦʨʘʷ, ʢʨʫʧʥʦʧʣʦʜʥʘʷ ʠ ʤʫʩʢʘʪʥʘʷ. ʇʣʦʜ rʪʳʢʚʳ ʦʙʣʘʜʘʶʪ 

ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʮʝʥʥʳʭ ʩʚʦʡʩʪʚ. ɺ ʤʷʢʦʪʠ ʩʦʜʝʨʞʘʪʩʷ ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, 

ʚʠʪʘʤʠʥʳ, ʢʨʘʭʤʘʣ, ʩʘʭʘʨ. ʇʨʝʜʫʩʤʦʪʨʝʥʦ ʙʳʣʦ ʚʳʷʚʠʪʴ ʩʦʨʪʦʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʪʳʢʚʳ, 

ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʚʳʭʦʜ ʩʝʤʷʥ ʚ ʫʩʣʦʚʠʷʭ ɸʨʘʨʘʪʩʢʦʡ ʨʘʚʥʠʥʳ. ʅʘʤʠ ʠʟʫʯʝʥʳ 6 ʩʦʨʪʦʦʙʨʘʟʮʦʚ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʳʢʚ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʤʘʩʣʠʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʤʷʥ. ɺʩʭʦʞʝʩʪʴ 

ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʩʦʩʪʘʚʠʣʘ 91ï96% ʠ ʫ ʦʜʥʠʭ ʦʥʠ ʧʦʷʚʠʣʠʩʴ ʜʨʫʞʥʦ, ʘ ʫ ʜʨʫʛʠʭ 

ʧʦʩʪʝʧʝʥʥʦ. ʅʘʠʙʦʣʝʝ ʨʘʥʥʠʤ ʮʚʝʪʝʥʠʝʤ ʠ ʧʣʦʜʦʥʦʰʝʥʠʝʤ ʦʪʤʝʯʝʥʳ ʩʦʨʪʘ ʪʚʝʨʜʦʢʦʨʳʭ 

ʪʳʢʚ ʤʘʨʪʫʥʠʥʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʠ ʉʝʤ, ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʠʣ 103 ʠ 105 

ʜʥʝʡ. ʀʟʫʯʝʥʥʳʝ ʩʦʨʪʦʦʙʨʘʟʮʳ ʨʘʟʣʠʯʘʣʠʩʴ ʧʦ ʬʦʨʤʝ ʠ ʤʘʩʩʝ ʧʣʦʜʘ. ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ 

ʧʣʦʜʳ ʦʪʤʝʯʝʥʳ ʫ ʢʨʫʧʥʦʧʣʦʜʥʳʭ ʪʳʢʚ (5,2ï5,5 ʢʛ). ʋʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʦʦʙʨʘʟʮʦʚ 

ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʧʨʝʜʝʣʘʭ 29,7ï40,1 ʪ/ʛʘ. ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʠʟʫʯʝʥʠʝ 

ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʳʢʚ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʤʘʩʣʠʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʤʷʥ. 

ʉʨʝʜʠ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʪʳʢʚʳ ʚʳʩʦʢʠʤ ʧʨʦʮʝʥʪʦʤ ʚʳʭʦʜʘ ʩʝʤʷʥ ʦʪʣʠʯʠʣʠʩʴ 

ʩʦʨʪʘ ʤʘʨʪʫʥʠʥʩʢʦʡ ʧʦʧʫʣʷʮʠʠ, ɸʨʘʨʘʪʠ ʚʘʨʜʘʛʫʡʥ ʠ ʉʝʤ (1,22, 0,95, 0,92% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʅʘʠʙʦʣʴʰʠʡ ʫʨʦʞʘʡ ʩʝʤʷʥ ʩ ʦʜʥʦʛʦ ʛʝʢʪʘʨʘ ʙʳʣ ʧʦʣʫʯʝʥ ʫ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʤʘʨʪʫʥʠʥʩʢʦʡ 

ʧʦʧʫʣʷʮʠʠ, ɹʝʨʢʘʥʫʰ, ɸʨʘʨʘʪʠ ʚʘʨʜʘʛʫʡʥ, ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʠʣ 379,4, 341,9 ʠ 339,0 ʢʛ/ʛʘ. ʉʨʝʜʠ 

ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʨʪʦʚ ʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʨʪʘ ʤʘʨʪʫʥʠʥʩʢʦʡ ʧʦʧʫʣʷʮʠʠ, 

ɸʨʘʨʘʪʠ ʚʘʨʜʘʛʫʡʥ, ʉʝʤ ʠ ɹʝʨʢʘʥʫʰ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ ʠ ʚʳʭʦʜʦʤ 

ʩʝʤʷʥ. ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʘʩʣʘ ʷʚʣʷʝʪʩʷ ʩʦʨʪʦʦʙʨʘʟʝʮ ʉʝʤ. 
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Abstract. Pumpkin belongs to the Cucurbitaceae family. In Ararat valley we are cultivating 

mainly 3 species: Cucurbita pepo, C. maxima, and C. moschata. Its fruits have many valuable 

properties. Pumpkin pulp contains minerals, vitamins, starch, sugar. It was envisaged to identify 

the varietal characteristics of pumpkin, fruit and seed yield in the conditions of the Ararat valley. We 

studied 6 samples of different types of pumpkins to identify oil productivity of their seeds. 

Germination of the studied accessions was 91ï96%. Some of them germinated friendly, while 

others gradually. Martuni population and Sem variety from the C. pepo have been marked as the 

earliest flowering and fruiting with vegetation period 103 and 105 days accordingly. The studied 

varieties differed in the shape and weight of the fruit. The largest fruits were observed in maxima 

pumpkins (5.5ï5.2 kg). The yield of varieties varied from 29.7 to 40.1 t/ha. The purpose of our 

research was to study varieties of different types of pumpkins for detecting oil productivity of their 

seeds. Among the pumpkin varieties studied, the varieties Martuni population, Ararati Vardaguin 

and Sem (1.22, 0.95, 0.92%, respectively) were distinguished by a high quantity of seeds. The 

largest yield of seeds per hectare was obtained from the Martuni population, Berkanush, Ararati 

Vardaguin, which amounted to 379.4, 341.9 and 339.0 kg/ha. Among the varieties under study, the 

Martuni population, Ararati Vardaguin, Sem and Berkanush, which are characterized by high 

productivity and seed yield, are of great interest. The most promising for obtaining oil is a variety 

Sem. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʳʢʚʘ ʪʚʝʨʜʦʢʦʨʘʷ, ʪʳʢʚʘ ʢʨʫʧʥʦʧʣʦʜʥʘʷ, ʪʳʢʚʘ ʤʫʩʢʘʪʥʘʷ, ʤʘʩʣʠʯʥʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʫʨʦʞʘʡʥʦʩʪʴ, ʩʝʤʝʥʘ. 

 

Keywords: Cucurbita pepo, Cucurbita maxima, Cucurbita moschata, oil productivity, crop 

yield, seeds. 

 

ɺʚʝʜʝʥʠʝ 

ʊʳʢʚʘ ʦʪʥʦʩʠʪʩʷ ʢ ʩʝʤʝʡʩʪʚʫ Cucurbitaceae ʠ ʚ ʥʘʰʝʤ ʨʝʛʠʦʥʝ ʢʫʣʴʪʠʚʠʨʫʶʪʩʷ 3 ʚʠʜʘ: 

ʪʚʝʨʜʦʢʦʨʘʷ, ʢʨʫʧʥʦʧʣʦʜʥʘʷ ʠ ʤʫʩʢʘʪʥʘʷ. ɽʝ ʧʣʦʜʳ ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʮʝʥʥʳʭ 

ʩʚʦʡʩʪʚ. ɺ ʤʷʢʦʪʠ ʪʳʢʚʳ ʩʦʜʝʨʞʘʪʩʷ ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʚʠʪʘʤʠʥʳ, ʢʨʘʭʤʘʣ, ʩʘʭʘʨ. 

ʊʳʢʚʘ ʷʚʣʷʝʪʩʷ ʠʩʢʦʥʥʳʤ ʜʠʝʪʠʯʝʩʢʠʤ ʧʨʦʜʫʢʪʦʤ [1]. 

ɽʱʝ ʚ ʩʨʝʜʥʠʝ ʚʝʢʘ ʩʪʘʣʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʩʝʤʝʥʘ ʥʝ ʤʝʥʝʝ ʧʦʣʝʟʥʳ, ʯʝʤ ʤʷʢʦʪʴ ʪʳʢʚʳ,  

ʩʦʜʝʨʞʘʱʠʝ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʜʦ 40% ʤʘʩʣʘ. ʊʳʢʚʝʥʥʦʝ ʤʘʩʣʦ ʩʦʜʝʨʞʠʪ:  ʚʠʪʘʤʠʥʳ A, B1, B2, 

B6, C, E, K, P, PP; ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ ð ʬʦʩʬʦʣʠʧʠʜʳ, ʪʦʢʦʬʝʨʦʣʳ, 

ʬʣʘʬʦʥʦʠʜʳ; ʤʠʥʝʨʘʣʳ, ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ: ʞʝʣʝʟʦ, ʤʘʛʥʠʡ, ʮʠʥʢ, ʩʝʣʝʥ, ʢʘʣʠʡ, 

ʢʘʣʴʮʠʡ ʠ ʜʨ. ʆʜʥʦ ʠʟ ʜʦʩʪʦʠʥʩʪʚ ʪʳʢʚʝʥʥʦʛʦ ʤʘʩʣʘ ð ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʩʦʩʪʘʚʝ ʢʦʤʧʣʝʢʩʘ 

ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ: ʚʠʪʘʤʠʥ F, ʆʤʝʛʘ-3 ʠ ʆʤʝʛʘ-6 [1ï2]. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʳʢʚ ʜʣʷ 

ʚʳʷʚʣʝʥʠʷ ʠʭ ʤʘʩʣʠʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʤʷʥ.  

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʄʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʣʠ 6 ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʪʳʢʚʳ. ʆʧʳʪʳ ʧʨʦʚʝʜʝʥʳ ʥʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʫʯʘʩʪʢʝ ʅʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʦʚʦʱʝʙʘʭʯʝʚʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʚ 

ʫʩʣʦʚʠʷʭ ɸʨʘʨʘʪʩʢʦʡ ʨʘʚʥʠʥʳ (2016ï2019 ʛʛ.). 

ʇʦʩʝʚ ʩʝʤʷʥ ʧʨʦʚʝʜʝʥ ʚ ʦʪʢʨʳʪʦʤ ʛʨʫʥʪʝ ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʤʘʷ. ʉʭʝʤʘ ʧʦʩʝʚʘ ʜʣʷ ʪʳʢʚʳ 

200+80/2Ĭ70 ʩʤ. ʆʙʨʘʟʮʳ ʠʟʫʯʘʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ [3]. ɺ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ ʧʨʦʚʝʜʝʥʳ ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ 
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ʥʘʙʣʶʜʝʥʠʷ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʧʠʩʘʥʠʷ ʨʘʩʪʝʥʠʡ, ʫʯʝʪ ʪʦʚʘʨʥʦʛʦ ʠ ʦʙʱʝʛʦ ʫʨʦʞʘʷ. 

ɸʛʨʦʪʝʭʥʠʢʘ ʚʦʟʜʝʣʳʚʘʥʠʷ ʙʳʣʘ ʦʙʱʝʧʨʠʥʷʪʦʡ ʜʣʷ ʪʳʢʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ ʫʩʣʦʚʠʷʭ 

ɸʨʘʨʘʪʩʢʦʡ ʨʘʚʥʠʥʳ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʪʳʢʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʪʘʢʦʚʳ, ʯʪʦ ʣʶʙʳʝ ʠʟʤʝʥʝʥʠʷ ʠʣʠ 

ʥʘʨʫʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʢʦʥʝʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʫʨʦʞʘʡʥʦʩʪʠ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʤʷʥ. ɺʚʠʜʫ ʚʳʩʦʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʧʨʠʟʥʘʢʦʚ ʪʳʢʚʳ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʳ ʠ 

ʨʘʟʤʝʨʦʚ ʧʣʦʜʘ, ʘ ʪʘʢʞʝ ʧʝʨʝʦʧʳʣʷʝʤʦʩʪʠ ʢʫʣʴʪʫʨʳ, ʚʘʞʥʦ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʤʝʪʦʜʠʯʝʩʢʠʤ 

ʫʢʘʟʘʥʠʷʤ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʪʳʢʚʝʥʥʳʭ ʢʫʣʴʪʫʨ [4]. 

ɺ ʦʪʜʝʣʝ ʩʝʣʝʢʮʠʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʪʳʢʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠʟʫʯʝʥʠʝ 

ʩʦʨʪʦʦʙʨʘʟʮʦʚ  ʪʳʢʚʳ  ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʩʪʦʡʢʦʩʪʠ ʩʦʨʪʘ ʠ 

ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʢʘʯʝʩʪʚʝʥʥʳʭ ʩʝʤʷʥ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʩʦʨʪʦʦʙʨʘʟʮʘʭ ʤʘʨʪʫʥʠʥʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʠ ʉʝʤ 

(ʪʚʝʨʜʦʢʦʨʘʷ), ɸʨʘʨʘʪʠ ʚʘʨʜʘʛʫʡʥ ʠ Atlantic Giant (ʢʨʫʧʥʦʧʣʦʜʥʘʷ), ɹʝʨʢʘʥʫʰ ʠ ʄʝʛʨʘʜʜʫʤ 

(ʤʫʩʢʘʪʥʘʷ). ʕʪʠ ʩʦʨʪʦʦʙʨʘʟʮʳ ʨʘʟʣʠʯʘʣʠʩʴ ʧʦ ʚʩʭʦʞʝʩʪʠ, ʵʥʝʨʛʠʠ ʧʨʦʨʘʩʪʘʥʠʷ, ʤʘʩʩʝ ʧʣʦʜʘ, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ ʠ ʫʨʦʞʘʡʥʦʩʪʠ. 

ʇʨʠ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ ʩʝʤʝʥʘ ʪʳʢʚʳ ʥʘʯʠʥʘʶʪ ʧʨʦʨʘʩʪʘʪʴ  ʥʝ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʫ ʦʜʥʠʭ 

ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʚʩʭʦʜʳ ʧʦʷʚʣʷʶʪʩʷ ʜʨʫʞʥʦ, ʘ ʫ ʜʨʫʛʠʭ ʧʦʩʪʝʧʝʥʥʦ. ɼʣʷ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ ʠ 

ʧʦʷʚʣʝʥʠʷ ʚʩʭʦʜʦʚ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʚʣʘʛʠ ʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ.  

ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʥʘʯʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

12ï15 Áʉ, ʦʧʪʠʤʘʣʴʥʘ 25ï30 Áʉ. ʉ ʧʦʥʠʞʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʧʝʨʠʦʜʘ ʧʦʩʝʚïʚʩʭʦʜʳ ʫʜʣʠʥʷʝʪʩʷ. ɺ ʩʨʝʜʥʝʤ ʜʣʷ ʧʨʦʭʦʞʜʝʥʠʷ ʧʝʨʠʦʜʘ ʬʝʥʦʬʘʟ ʨʘʟʚʠʪʠʷ 

ʨʘʩʪʝʥʠʡ ʥʝʦʙʭʦʜʠʤʘʷ ʩʫʤʤʘ ʪʝʤʧʝʨʘʪʫʨ ʩʦʩʪʘʚʣʷʝʪ 170ï200 Áʉ. ɺ ʫʩʣʦʚʠʷʭ ɸʨʘʨʘʪʩʢʦʡ 

ʨʘʚʥʠʥʳ ʦʥʘ ʙʳʣʘ ʥʘʤʥʦʛʦ ʚʳʰʝ ʠ ʩʦʩʪʘʚʠʣʘ 450ï480 Áʉ [5]. 

ʉʝʤʝʥʘ, ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʦʡ ʵʥʝʨʛʠʝʡ ʧʨʦʨʘʩʪʘʥʠʷ ʥʝ ʪʦʣʴʢʦ ʜʘʶʪ ʙʦʣʝʝ ʨʘʥʥʠʝ ʠ 

ʜʨʫʞʥʳʝ ʚʩʭʦʜʳ, ʥʦ ʠ ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʴʰʝʡ ʤʦʱʥʦʩʪʴʶ ʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴʶ ʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʨʝʚʦʩʭʦʜʷʪ ʦʩʪʘʣʴʥʳʭ ʧʦ ʩʠʣʝ ʨʦʩʪʘ, ʩʨʦʢʦʤ ʩʦʟʨʝʚʘʥʠʷ ʠ ʧʣʦʜʦʥʦʰʝʥʠʷ. 

ʂʘʢ ʚʠʜʥʦ ʚ ʊʘʙʣʠʮʝ 1 ʚʩʭʦʞʝʩʪʴ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʩʦʩʪʘʚʠʣʘ 91ï96% ʠ ʫ 

ʦʜʥʠʭ ʦʥʠ ʧʦʷʚʠʣʠʩʴ ʜʨʫʞʥʦ, ʘ ʫ ʜʨʫʛʠʭ ʧʦʩʪʝʧʝʥʥʦ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʚʩʭʦʞʝʩʪʠ 

ʦʪʤʝʯʝʥ  ʫ ʢʨʫʧʥʦʧʣʦʜʥʳʭ ʩʦʨʪʦʚ 96%. ʇʨʠ ʜʨʫʞʥʳʭ ʚʩʭʦʜʘʭ ʩʝʤʝʥʘ ʪʳʢʚʳ ʠʤʝʣʠ ʙʦʣʴʰʫʶ 

ʵʥʝʨʛʠʶ ʧʨʦʨʘʩʪʘʥʠʷ (88ï90%), ʯʝʤ ʧʨʠ ʧʦʩʪʝʧʝʥʥʦʤ ό82ï86%ύ.  

ɺ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʨʘʟʥʠʮʘ ʚ ʬʝʥʦʬʘʟʘʭ ʙʳʣʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ, ʬʘʟʘ ʚʩʭʦʜʳ ð 

ʮʚʝʪʝʥʠʝ ʩʦʩʪʘʚʠʣʘ 35ï40 ʜʥʝʡ, ʮʚʝʪʝʥʠʝ ð ʧʣʦʜʦʥʦʰʝʥʠʝ 48ï53 ʜʥʷ, ʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ 

ʧʝʨʠʦʜ ʩʦʩʪʘʚʠʣ 103ï115 ʜʥʝʡ. ʅʘʠʙʦʣʝʝ ʨʘʥʥʠʤ ʮʚʝʪʝʥʠʝʤ ʠ ʧʣʦʜʦʥʦʰʝʥʠʝʤ ʦʪʤʝʯʝʥʳ 

ʩʦʨʪʘ ʪʚʝʨʜʦʢʦʨʳʭ ʪʳʢʚ ʤʘʨʪʫʥʠʥʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʠ ʉʝʤ, ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʢʦʪʦʨʳʭ 

ʩʦʩʪʘʚʠʣ 103 ʠ 105 ʜʥʝʡ. 

ʋʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʧʨʝʜʝʣʘʭ 29,7ï40,1 ʪ/ʛʘ. ʀʟʫʯʝʥʥʳʝ 

ʩʦʨʪʦʦʙʨʘʟʮʳ ʨʘʟʣʠʯʘʣʠʩʴ ʧʦ ʬʦʨʤʝ ʠ ʤʘʩʩʝ ʧʣʦʜʘ. ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʧʣʦʜʳ ʦʪʤʝʯʝʥʳ ʫ 

ʢʨʫʧʥʦʧʣʦʜʥʳʭ ʪʳʢʚ (5,5ï5,2 ʢʛ). ʃʫʯʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʘ ʜʚʘ ʛʦʜʘ ʠʩʧʳʪʘʥʠʡ ʙʳʣʘ ʧʦʣʫʯʝʥʘ 

ʫ ʩʦʨʪʘ ɸʨʘʨʘʪʠ ʚʘʨʜʘʛʫʡʥ ð 40,1 ʪ/ʛʘ, ɹʝʨʢʘʥʫʰ ð 39,9 ʪ/ʛʘ ʠ ʉʝʤ ð 38,8 ʪ/ʛʘ. 

ʉʨʝʜʠ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʪʳʢʚʳ ʙʦʣʴʰʝʡ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ 

ʦʪʣʠʯʠʣʠʩʴ ʤʘʨʪʫʥʠʥʩʢʘʷ ʧʦʧʫʣʷʮʠʷ, ɸʨʘʨʘʪʠ ʚʘʨʜʘʛʫʡʥ ʠ ʉʝʤ, ʧʨʦʮʝʥʪ ʚʳʭʦʜʘ ʩʝʤʷʥ 

ʩʦʩʪʘʚʠʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 1,22%, 0,95%, 0,92%. ʅʘʠʙʦʣʴʰʠʡ ʫʨʦʞʘʡ ʩʝʤʷʥ ʧʦʣʫʯʝʥ ʫ 

ʩʦʨʪʦʦʙʨʘʟʮʦʚ: ʤʘʨʪʫʥʠʥʩʢʘʷ ʧʦʧʫʣʷʮʠʷ, ɹʝʨʢʘʥʫʰ, ɸʨʘʨʘʪʠ ʚʘʨʜʘʛʫʡʥ, ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 
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ʩʦʩʪʘʚʠʣ: 379,4, 341,9 ʠ 339,0 ʢʛ/ʛʘ ʩʝʤʷʥ (ʊʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 1. 

ʇʆʉɽɺʅʓɽ ʂɸʏɽʉʊɺɸ ʀ ʋʈʆɾɸʁʅʆʉʊʔ ʉʆʈʊʆʆɹʈɸɿʎʆɺ ʊʓʂɺ 
 

ɺʠʜ ʠ 

ʩʦʨʪʦʦʙʨʘʟʮʳ 

ʕʥʝʨʛʠ ̫

ʧʨʦʨʘʩʪʘʥʠʷ, 

% 

ɺʩʭʦʞʝʩʪʴ, 

% 

ʇʝʨʠʦʜ 

ʚʝʛʝʪʘʮʠʠ, 

ʜʥʠ 

ʄʘʩʩʘ 

ʧʣʦʜʘ, ʢʛ 

ʋʨʦʞʘʡʥʦʩʪʴ, 

ʪ/ʛʘ 

ʄʘʨʪʫʥʠʥʩʢʘʷ 

ʧʦʧʫʣʷʮʠʷ 

82 93 103 3,5 31,1 

ʉʝʤ 85 91 105 3,8 38,8 

ɸʨʘʨʘʪʠ ʚʘʨʜʘʛʫʡʥ 90 96 110 5,5 40,1 

Atlantic Giant 88 96 110 5,2 33,9 

ɹʝʨʢʘʥʫʰ 86 95 113 4,8 39,3 

ʄʝʛʨʘʜʜʫʤ 84 93 115 3,2 29,7 

 

ʊʘʙʣʠʮʘ 2. 

ʉɽʄɽʅʅɸʗ ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ ʉʆʈʊʆʆɹʈɸɿʎʆɺ ʊʓʂɺ 

 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʩʣʠʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʪʳʢʚʳ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʠʟʫʯʝʥʠʷ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʜʚʘ ʩʦʨʪʘ: ʤʘʨʪʫʥʠʥʩʢʘʷ ʧʦʧʫʣʷʮʠʷ ʠ ʉʝʤ. ʄʘʨʪʫʥʠʥʩʢʘʷ 

ʧʦʧʫʣʷʮʠʷ ʚʳʜʝʣʠʣʘʩʴ ʧʦ ʦʩʥʦʚʥʳʤ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ, ʘ ʉʝʤ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ 

ʪʝʭʥʦʣʦʛʠʯʥʳʤ ʙʣʘʛʦʜʘʨʷ ʦʪʩʫʪʩʪʚʠʷ ʧʣʦʪʥʦʡ ʩʝʤʝʥʥʦʡ ʦʙʦʣʦʯʢʠ ʠ ʦʪʣʠʯʠʣʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʚʳʩʦʢʠʤ ʚʳʭʦʜʦʤ ʤʘʩʣʘ. ʄʘʩʣʦ, ʧʦʣʫʯʝʥʥʦʝ ʠʟ ʩʝʤʷʥ ʪʳʢʚʳ ʠʤʝʝʪ ʪʝʤʥʳʡ ʩ ʦʪʪʝʥʢʘʤʠ 

ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ, ʩ ʭʦʨʦʰʠʤ ʚʢʫʩʦʤ ʠ ʧʨʠʷʪʥʳʤ ʘʨʦʤʘʪʦʤ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʉʨʝʜʠ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʨʪʦʚ ʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʤʘʨʪʫʥʠʥʩʢʘʷ ʧʦʧʫʣʷʮʠʷ, 

ɸʨʘʨʘʪʠ ʚʘʨʜʘʛʫʡʥ, ʉʝʤ ʠ ɹʝʨʢʘʥʫʰ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ ʠ ʚʳʭʦʜʦʤ 

ʩʝʤʷʥ. ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʘʩʣʘ ʷʚʣʷʝʪʩʷ ʩʦʨʪʦʦʙʨʘʟʝʮ ʉʝʤ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
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ʫʩʣʦʚʠʷʭ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ // ʀʟʚʝʩʪʠʷ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ. 2012. ̄27. C. 34-37. 

ɺʠʜ ʠ 

ʩʦʨʪʦʦʙʨʘʟʮʳ 

ʂʦʣʠʯʝʩʪʚʦ ʩʝʤʷʥ 

ʦʜʥʦʛʦ ʧʣʦʜʘ, ʰʪ. 

ɺʝʩ 1000 ʰʪ. 

ʩʝʤʷʥ, ʛ 

ʋʨʦʞʘʡʥʦʩʪʴ ʩʝʤʷʥ, 

ʢʛ/ʛʘ 

ɺʳʭʦʜ ʩʝʤʷʥ, 

% 

ʊʚʝʨʜʦʢʦʨʘʷ  

ʄʘʨʪʫʥʠʥʩʢʘʷ 

ʧʦʧʫʣʷʮʠʷ 

305 148 379,4 1,22 

ʉʝʤ 296 110 261,7 0,92 

ʂʨʫʧʥʦʧʣʦʜʥʘʷ 

ɸʨʘʨʘʪʠ ʚʘʨʜʘʛʫʡʥ 242 245 339,0 0,95 

Atlantic Giant 207 230 294,9 0,87 

ʄʫʩʢʘʪʥʘʷ 

ɹʝʨʢʘʥʫʰ 314 130 341,9 0,87 

ʄʝʛʨʘʜʜʫʤ 184 123 243,5 0,81 
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ENERGY AND ECONOMIC EFFICIENCY OF CULTIVATION OF LEGUMES 

 

ÉMammadova Sh., Institute of Soil Science and Agrochemistry of the Azerbaijan NAS,  

Baku, Azerbaijan 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʨʠʘʣʳ  ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʥʦʨʤ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʚʦʱʥʳʭ 

ʙʦʙʦʚ. ʉʨʘʚʥʝʥʠʝ ʠʟʫʯʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʦʚʦʱʥʳʭ ʙʦʙʦʚ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦ ʚ ʚʘʨʠʘʥʪʝ N30P30K30. ʀʥʪʝʥʩʠʚʥʘʷ ʪʝʭʥʦʣʦʛʠʷ 

ʚʳʨʘʱʠʚʘʥʠʷ ʦʚʦʱʥʳʭ ʙʦʙʦʚ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʘ, ʪʘʢ ʢʘʢ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʝ ʚʩʝʭ ʚʘʨʠʘʥʪʦʚ 

ʚʥʝʩʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ ʦʜʥʦʡ ʝʜʠʥʠʮʳ. 

 

Abstract. The article presents materials of the influence of various norms of organic and 

inorganic fertilizers on the bioenergetic and economic efficiency of vegetable beans. Comparison of 

the studied options shows that the bioenergetic efficiency of vegetable beans is the most rational in 

the N30P30K30 option. The intensive technology of growing vegetable beans is energy efficient, since 

the energy supply of all options for applying organic and inorganic fertilizers is more than one unit. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʚʦʱʥʳʝ ʙʦʙʳ, ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʫʨʦʞʘʡʥʦʩʪʴ. 

 

Keywords: vegetable beans, inorganic fertilizers, bioenergy and economic efficiency, crop 

yield. 

 

ɺʚʝʜʝʥʠʝ 

ɼʣ ̫ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʨʠ 

ʚʳʨʘʱʠʚʘʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ 

ʘʛʨʦʥʦʤʠʯʝʩʢʦʡ, ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ ʘʛʨʦʥʦʤʠʯʝʩʢʦʡ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ 

ʚʳʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʚʳʛʦʜʥʳʝ ʚʘʨʠʘʥʪʳ ʩʠʩʪʝʤʳ ʫʜʦʙʨʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ [1], ʇʦʵʪʦʤʫ ʜʣʷ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ 

ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʤʠ, ʥʠʟʢʦʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʚʘʞʥʦ ʧʨʦʚʝʩʪʠ 

ʢʦʤʧʣʝʢʩʥʫʶ ʦʮʝʥʢʫ ʩ ʫʯʝʪʦʤ ʧʦʢʘʟʘʪʝʣʝʡ ʘʛʨʦʥʦʤʠʯʝʩʢʦʡ, ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ [1ï2], ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʢʘʯʝʩʪʚʦ ʩʠʩʪʝʤʳ ʫʜʦʙʨʝʥʠʷ [3]. 

ɼʘʣʴʥʝʡʰʘʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʨʦʩʪ ʫʨʦʞʘʡʥʦʩʪʠ 

ʢʫʣʴʪʫʨ ʙʫʜʫʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʟʘʪʨʘʪ ʥʝ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ɻ ʥʝʨʛʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʟʘ ʩʯʝʪ ʚʦʟʨʘʩʪʘʶʱʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ. ʇʦʵʪʦʤʫ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʚʘʞʥʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ 

ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʥʝʨʛʦʧʨʦʪʠʚʦʟʘʪʨʘʪʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʠ ʢʦʪʦʨʳʭ ʤʝʥʴʰʝ 
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ʟʘʪʨʘʯʠʚʘʝʪʩʷ ʵʥʝʨʛʠʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ɸ ʵʪʦ ʪʨʝʙʫʝʪ ʦʪ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʟʥʘʥʠʷ ʦʩʥʦʚ ʨʘʩʯʝʪʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʚ 

ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ [4]. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʫʜʦʙʨʝʥʠʷ ʩʝʚʦʦʙʦʨʦʪʘ 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʯʠʪʘʪʴ ʵʥʝʨʛʠʶ, ʥʘʢʦʧʣʝʥʥʫʶ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʢʦʪʦʨʘʷ 

ʦʮʝʥʠʚʘʝʪʩʷ ʚ ʤʠʣʣʠʦʥʘʭ ʜʞʦʫʣʝʡ (ʄɼʞ) [5].  

ʂ ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʘʛʨʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʧʨʠʙʘʚʢʫ 

ʫʨʦʞʘʡʥʦʩʪʠ, ʦʢʫʧʘʝʤʦʩʪʴ ʫʜʦʙʨʝʥʠʡ ʫʨʦʞʘʝʤ, ʘ ʪʘʢʞʝ ʢʘʯʝʩʪʚʦ ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʂ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪʥʦʩʷʪ ʧʨʝʞʜʝ ʚʩʝʛʦ ʫʜʝʣʴʥʳʝ ʵʥʝʨʛʦʟʘʪʨʘʪʳ 

(ʢʦʣʠʯʝʩʪʚʦ ʟʘʪʨʘʯʝʥʥʦʡ ʵʥʝʨʛʠʠ ʥʘ ʝʜʠʥʠʮʫ ʫʨʦʞʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ) ʠ 

ʵʥʝʨʛʦʦʪʜʘʯʫ (ʦʪʥʦʰʝʥʠʝ ʵʥʝʨʛʠʠ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʢʦʥʝʯʥʦʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ 

ʧʨʦʜʫʢʪʝ, ʢ ʵʥʝʨʛʠʠ, ʟʘʪʨʘʯʝʥʥʦʡ ʥʘ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʦ). ʉʨʝʜʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʜʝʣʷʶʪ ʯʠʩʪʳʡ ʜʦʭʦʜ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ (ʦʪʥʦʰʝʥʠʝ ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ ʢ 

ʟʘʪʨʘʪʘʤ) [1, 3]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʠʥʝʨʘʣʴʥʳʭ  ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʫʜʦʙʨʝʥʠʡ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʥʘ ʘʛʨʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʪ. ʝ. ʥʘ ʩʘʤʦʦʢʫʧʘʝʤʦʩʪʴ 

NPK ʠ ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʨʦʞʘʝʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ [6]. 

ʇʨʠ ʧʦʩʪʦʷʥʥʦ ʚʦʟʨʘʩʪʘʶʱʝʡ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ ʫʤʝʥʴʰʘʝʪʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʩʦʟʜʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ (ʚʳʭʦʜ ʧʨʦʜʫʢʮʠʠ ʥʘ ʝʜʠʥʠʮʫ ʟʘʪʨʘʯʝʥʥʦʡ 

ʵʥʝʨʛʠʠ), ʥʝʩʤʦʪʨʷ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʦʚ ʧʦʣʫʯʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. ʇʨʠ ʵʪʦʤ ʩʥʠʞʘʝʪʩʷ 

ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ (ʂʇɼ), ʢʦʪʦʨʳʡ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ 

ʦʪʥʦʰʝʥʠʝ ʵʥʝʨʛʠʠ ʧʦʣʫʯʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʢ ʩʦʚʦʢʫʧʥʦʡ ʵʥʝʨʛʠʠ, ʟʘʪʨʘʯʝʥʥʦʡ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʦʜ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʧʦʥʠʤʘʶʪ ʩʦʦʪʥʦʰʝʥʠʝ ʥʘʢʦʧʣʝʥʥʦʡ 

ʚ ʫʨʦʞʘʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʠ ʟʘʪʨʘʪ ʪʝʭʥʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʥʘ ʝʛʦ ʚʳʨʘʱʠʚʘʥʠʝ, ʫʙʦʨʢʫ, 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʠ ʧʝʨʝʨʘʙʦʪʢʫ [7].  

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʦʧʨʝʜʝʣʝʥʠʝ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʨʘʱʠʚʘʥʠʷ ʦʚʦʱʥʳʭ ʙʦʙʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. 

 

ʆʙʲʝʢʪ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʦʨʦʰʘʝʤʳʝ ʩʝʨʦ-ʙʫʨʳʝ ʧʦʯʚʳ ʦʧʦʨʥʦʡ ʙʘʟʳ 

ʀʥʩʪʠʪʫʪʘ ʦʚʦʝɦʚʦʜʩʪʚʘ ʄʉʍ ɸʈ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ɸʧh ʝʨʦʥʩʢʦʡ ʧʦʣʫʦʩʪʨʦʚʝ, ʧʦʜ 

ʦʚʦʱʥʦʡ ʬʘʩʦʣʠ ʩʦʨʪʘ ɿʫʣʘʣ.  

ʆʧʳʪʥʳʡ ʫʯʘʩʪʦʢ ʜʣʷ ʧʦʩʝʚʘ ʬʘʩʦʣʠ ʚʩʧʘʭʠʚʘʣʠ ʦʩʝʥʴʶ ʠ ʚʥʝʩʣʠ ʥʘʚʦʟ ʠ ʤʠʥʝʨʘʣʴʥʳʝ 

ʫʜʦʙʨʝʥʠʷ ʧʦʜ ʦʩʥʦʚʥʫʶ ʚʩʧʘʰʢʫ (ʧʦʣʦʚʠʥʫ ʥʦʨʤʳ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ), ʦʩʪʘʚʰʫʶʩʷ 

ʯʘʩʪʴ ʫʜʦʙʨʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʚʠʜʝ ʧʦʜʢʦʨʤʢʠ. ʈʘʥʥʝʡ ʚʝʩʥʦʡ ʧʨʦʚʝʣʠ ʙʦʨʦʥʦʚʘʥʠʝ ʠ 

ʙʦʨʦʟʜʦʚʘʥʠʝ. ʅʦʨʤʘ ʚʳʩʝʚʘ ʩʝʤʷʥ ʬʘʩʦʣʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʚʩʭʦʞʝʩʪʠ ʩʦʩʪʘʚʠʣʘ 60ï80 

ʢʛ/ʛʘ ʥʘ ʛʝʢʪʘʨ (ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 350ï400 ʪʳʩ ʩʝʤʷʥ).  

ʆʧʳʪʳ ʧʨʦʚʦʜʠʣʠ ʚ 4ʭ-ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ ʩʦʛʣʘʩʥʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ [7]. 

ʇʣʦʱʘʜʴ ʦʜʥʦʡ ʜʝʣʷʥʢʠ ʩʦʩʪʘʚʣʷʣʘ 5Ĭ6=30 ʤ2. ʉʭʝʤʘ ʦʧʳʪʘ: I ʚʘʨʠʘʥʪ ð ʢʦʥʪʨʦʣʴ (ʙʝʟ 

ʫʜʦʙʨʝʥʠʡ), II ʚʘʨʠʘʥʪ ð ʦʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ (10 ʪ/ʛʘ), III ʚʘʨʠʘʥʪ ð N30P30K30, 

IV ʚʘʨʠʘʥʪ ð N60P60K30, V ʚʘʨʠʘʥʪ ð N90P60K60. ʇʨʠ ʟʘʢʣʘʜʢʝ ʦʧʳʪʘ ʢʘʢ ʘʟʦʪʥʦʛʦ ʫʜʦʙʨʝʥʠʷ 

ʠʩʧʦʣʴʟʦʚʘʣʠ NH4NO3 (ʜ. ʚ. 34%),  ʬʦʩʬʦʨʥʦʛʦ ð Ca(H2PO4 (ʜ. ʚ. 20%), ʢʘʣʠʡʥʦʛʦ ð K2SO4 

(ʜ. ʚ. 45%). ɸʛʨʦʪʝʭʥʠʢʘ ʚʦʟʜʝʣʳʚʘʥʠʷ ʦʚʦʱʥʦʡ ʬʘʩʦʣʠ ð ʦʙʱʝʧʨʠʥʷʪʘʷ ʟʦʥʘʣʴʥʘʷ ʜʣʷ 

ʩʝʨʦ-ʙʫʨʳʭ ʧʦʯʚ ɸʧh ʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ. ʋʯʝʪ ʫʨʦʞʘʷ ʩʧʣʦʰʥʦʡ ʧʦʜʝʣʷʥʦʯʥʳʡ. ʉʨʦʢʠ 

ʫʙʦʨʢʠ ʫʨʦʞʘʷ ð 3 ʜʝʢʘʜʘ ʠʶʣʷ. 
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ. ʅʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ 

ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʮʝʥʢʠ ʚʦʟʜʝʡʩʪʚʠʷ 

ʫʜʦʙʨʝʥʠʡ. ɺ ʩʚʷʟʠ ʩ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴʶ ʮʝʥʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʳʭ 

ʦʪʥʦʰʝʥʠʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʝʥ ʧʨʠ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ [8]. 

ɹʠʦʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʨʘʱʠʚʘʥʠʷ ʬʘʩʦʣʠ. ʈʘʩʯʝʪ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʜʦʙʨʝʥʠʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʦʧʨʝʜʝʣʝʥʠʷ 

ʦʧʪʠʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʫʜʦʙʨʝʥʠʷ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʦʚʦʱʥʳʭ ʙʦʙʦʚ ʥʘ ʦʨʦʰʘʝʤʳʭ ʩʝʨʦ-

ʙʫʨʳʭ ʧʦʯʚʘʭ ɸʧh ʝʨʦʥʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʫʯʠʪʴ ʠ ʚʳʷʚʠʪʴ 

ʩʪʨʫʢʪʫʨʥʳʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʪʴ ʜʠʥʘʤʠʢʫ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʥʘ 

ʧʦʚʝʜʝʥʠʝ ʘʛʨʦʵʢʦʩʠʩʪʝʤ [9].  

ʕʥʝʨʛʠʷ, ʥʘʢʦʧʣʝʥʥʘʷ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʦʮʝʥʠʚʘʝʪʩʷ ʚ ʤʝʛʘʜʞʦʫʣʷʭ 

(ʄɼʞ) ʠ ʫʯʠʪʳʚʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʚ ʦʙʱʝʤ ʫʨʦʞʘʝ ʩ ʫʯʝʪʦʤ ʧʦʙʦʯʥʦʡ 

ʧʨʦʜʫʢʮʠʠ. ʂʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ, ʥʘʢʦʧʣʝʥʥʦʡ ʚ ʦʩʥʦʚʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʧʦʣʫʯʝʥʥʦʡ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ:  

 
 

 

V0f ð ʩʦʜʝʨʞʘʥʠʝ ʵʥʝʨʛʠʠ ʚ ʦʩʥʦʚʥʦʡ (ʭʦʟʷʡʩʪʚʝʥʥʦ ʮʝʥʥʦʡ ʯʘʩʪʠ) ʧʨʦʜʫʢʮʠʠ; Ri ð 

ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʚʦʜʘ ʝʜʠʥʠʮʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ; L ð 

ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʡ ʵʥʝʨʛʠʠ ʚ 1 ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʦʩʥʦʚʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʄɼʞ; 100 ð 

ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʚʦʜʘ ʮ ʚ ʢʛ [1, 5, 7, 10]. 

ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ (ɸʦ) ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ:  

 

ɸ0 = (ʅN Ö ʘN) + (ʅʈ Ö ʘʈ) + (ʅʢ Ö ʘʢ) ʄɼʞ, 

 

ʛʜʝ ʅN, ʅʈ, ʅʢ ð ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʬʘʢʪʠʯʝʩʢʘʷ ʜʦʟʘ ʚʥʝʩʝʥʠʷ ʘʟʦʪʥʳʭ, ʬʦʩʬʦʨʥʳʭ ʠ 

ʢʘʣʠʡʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʢʛ/ʛʘ ʜ. ʚ.; ʘN ʘʨ, ʘʢ ð ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ ʚ ʨʘʩʯʝʪʝ ʥʘ 1 ʢʛ ʜ. ʚ. 

ʘʟʦʪʥʳʭ, ʬʦʩʬʦʨʥʳʭ ʠ ʢʘʣʠʡʥʳʭ ʫʜʦʙʨʝʥʠʡ [4, 11]. 

 

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ (ʵʥʝʨʛʦʦʪʜʘʯʘ ʠʣʠ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʂʇɼ) 

ʧʨʠʤʝʥʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ (h)  ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

 

 

 

ʛʜʝ h ð ɻ ʥʝʨʛʝʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ (ʵʥʝʨʛʦʦʪʜʘʯʘ) ʠʣʠ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʂʇɼ, 

ʝʜ.; V0f ð ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʚ ʧʨʠʙʘʚʢʝ ʦʩʥʦʚʥʦʡ ʧʨʦʜʫʢʮʠʠ ʦʪ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ, ʄɼʞ; ɸ0 ð ɻʥʝʨʛʦʟʘʪʨʘʪʳ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʫʜʦʙʨʝʥʠʡ, ʄɼʞ.  

 

ʕʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
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ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ɼʝʥʝʞʥʘʷ ʦʮʝʥʢʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʥʝʘʜʝʢʚʘʪʥʦ ʦʪʨʘʞʘʝʪ ʠʭ 

ʨʝʘʣʴʥʫʶ ʩʪʦʠʤʦʩʪʴ, ʧʦʩʢʦʣʴʢʫ ʥʝ ʫʯʠʪʳʚʘʝʪ ʚʢʣʘʜ ʥʘʢʦʧʣʝʥʠʡ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ 

ʠʩʪʦʯʥʠʢʦʚ [9]. ʕʥʝʨʛʦʟʘʪʨʘʪʳ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ 1 ʮ ʧʨʠʙʘʚʢʠ ʫʨʦʞʘʷ ʦʩʥʦʚʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʫʣʴʪʫʨʳ ʩʦʩʪʘʚʣʷʣʠ ʦʪ 805 (ʢʫʢʫʨʫʟʘ ʥʘ ʟʝʨʥʦ) ʜʦ 2478 ʄɼʞ 

(ʣʴʥʦʚʦʣʦʢʥʦ) [2, 4, 7]. 

ʕʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʘʨʠʘʥʪʦʚ ʨʘʩʩʯʠʪʘʥʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʘʙʦʪ ʘʚʪʦʨʦʚ [6, 12] ʠ 

ʦʪʨʘʞʝʥʘ ʚ ʊʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1. 

ɹʀʆʕʅɽʈɻɽʊʀʏɽʉʂɸʗ ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʋɼʆɹʈɽʅʀʁ,  

ɺʅʆʉʀʄʓʍ ʇʆɼ  ʆɺʆʑʅʓɽ ɹʆɹʓ 
 

ɺʘʨʠʘʥʪʳ ʋʨʦʞʘʡʥʦʩʪʴ ʟʘ 

ʩʯʝʪ ʫʜʦʙʨʝʥʠʡ, 

ʮ/ʛʘ 

ʆʙʱʠʡ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ 

ʧʨʠʨʦʩʪ ʚ ʫʨʦʞʘʷ ʟʘ 

ʩʯʝʪ ʫʜʦʙʨʝʥʠʡ, 

ʄɼʞ/ʛʘ Vf
0 

ʈʘʩʭʦʜ ʵʥʝʨʛʠʠ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ 

ʚʥʝʩʝʥʠʝ 

ʫʜʦʙʨʝʥʠʡ, 

ʄɼʞ/ʛʘ A0 

ɹʠʦʵʥʝʨʛʝʪʠʯʝʩʢʠʡ 

ʢʦʵʬʬʠʮʠʝʥʪ 

 

ʂʦʥʪʨʦʣʴ ð ð ð ð 

10 t ʥʘʚʦʟ 3,3 5867,4 4200,0 1,40 

N30P30K30 9,6 17068,8 3231,0 5,28 

N60P60K30 12,1 22047,2 6213,0 3,55 

N90P60K60 11,1 19735,8 9066,0 2,18 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʜʦʟ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʨʠ 

ʚʳʨʘʱʠʚʘʥʠʠ ʦʚʦʱʥʳʭ ʙʦʙʦʚ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʘʨʴʠʨʦʚʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 1,40ï5,28 ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʧʮʠʡ. ɹʳʣʦ 1,40 ʝʜʠʥʠʮ ʚ ʚʘʨʠʘʥʪʝ ʥʘʚʦʟʘ 10 ʪ, 5,28 ʝʜʠʥʠʮʳ ʚ ʚʘʨʠʘʥʪʝ 

N30P30K30, 3,55 ʝʜʠʥʠʮʳ ʚ ʚʘʨʠʘʥʪʝ N60P60K30 ʠ 2,18 ʝʜʠʥʠʮʳ ʚ ʚʘʨʠʘʥʪʝ N90P60K60. ʇʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʚʘʨʠʘʥʪʦʤ N30P30K30 ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʳʣʘ ʚʳʰʝ. ɺ ʮʝʣʦʤ ʚʳʨʘʱʠʚʘʥʠʝ 

ʦʚʦʱʥʳʭ ʙʦʙʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʪʝʥʩʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʳʛʦʜʥʦ ʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦ, 

ʧʦʩʢʦʣʴʢʫ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʝ ʚʩʝʭ ʚʘʨʠʘʥʪʦʚ ʚʥʝʩʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ ʦʜʥʦʡ ʝʜʠʥʠʮʳ. 

ʅʘʚʦʟ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʦʨʛʘʥʠʯʝʩʢʠʤ ʫʜʦʙʨʝʥʠʝʤ, ʚʘʞʥʦʩʪʴ ʥʘʚʦʟʘ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝ 

ʪʦʣʴʢʦ ʥʘʣʠʯʠʝʤ ʚ ʥʝʤ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʥʦ ʠ 

ʪʝʤ, ʯʪʦ ʦʥ ʜʝʰʝʚ ʠ ʠʤʝʝʪ ʜʦʣʛʦʩʨʦʯʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʦʯʚʫ [6]. 

ʕʥʝʨʛʦʟʘʪʨʘʪʳ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ 1 ʮ ʧʨʠʙʘʚʢʠ ʫʨʦʞʘʷ ʦʩʥʦʚʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʫʣʴʪʫʨʳ ʩʦʩʪʘʚʣʷʣʠ ʦʪ 805 (ʢʫʢʫʨʫʟʘ ʥʘ ʟʝʨʥʦ) ʜʦ 2478 ʄɼʞ (ʣʴʥʦʚʦʣʦʢʥʦ) 

[11]. ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʫʜʦʙʨʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʧʦʜʩʪʠʣʦʯʥʦʛʦ ʢʫʨʠʥʦʛʦ ʧʦʤʝʪʘ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʧʨʠ 

ʚʦʟʜʝʣʳʚʘʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʙʠʦʂʇɼ ʧʨʠʤʝʥʝʥʠʷ ʧʦʤʝʪʥʳʭ ʫʜʦʙʨʝʥʠʡ 

ʠʟʤʝʥʷʣʩʷ ʦʪ 1,39 ʜʦ 9,03 [13]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʚʷʟʘʥʘ ʩ ʨʦʩʪʦʤ 

ʟʘʪʨʘʪ ʥʝ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ɻ ʥʝʨʛʠʠ. ɹʠʦʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʧʦʟʚʦʣʷʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦ 

ʦʮʝʥʠʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʩʪʦʠʤʦʩʪʴ ʧʦʣʫʯʝʥʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʷʚʣʷʝʪʩʷ 

ʫʩʣʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ [9].  

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʨʘʱʠʚʘʥʠʷ ʬʘʩʦʣʠ. ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 

ʥʘʩʝʣʝʥʠʷ ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ ʠʛʨʘʝʪ ʜʠʥʘʤʠʯʥʦʝ ʨʘʟʚʠʪʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʜʣʷ ʯʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴʥʳʭ, 

ʪʨʫʜʦʚʳʭ, ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʦʩʥʦʚʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ 
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ʧʨʦʠʟʚʦʜʩʪʚʘ, ʠ ʫʯʠʪʳʚʘʪʴ ʚʣʠʷʥʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ [12]. 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʜʦʙʨʝʥʠʡ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʤʝʨʘ ʠ ʩʪʦʠʤʦʩʪʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʦʪ ʟʘʪʨʘʪ ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʫʜʦʙʨʝʥʠʡ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʪʦʛʦ ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʦʡ. ʇʨʠ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʘʛʨʦʪʝʭʥʠʢʠ ʠ 

ʧʨʘʚʠʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʜʦʙʨʝʥʠʡ ʩʪʦʠʤʦʩʪʴ ʧʨʠʙʘʚʢʠ ʫʨʦʞʘʷ ʚʩʝʛʜʘ ʧʨʝʚʳʰʘʝʪ 

ʨʘʩʭʦʜʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʫʜʦʙʨʝʥʠʡ [13ï14]. 

ʉʪʦʠʤʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʟʘ ʩʯʝʪ ʫʜʦʙʨʝʥʠʡ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʮʝʥʘʤ ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʚʨʝʤʷ ʨʘʩʯʝʪʘ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʫʜʦʙʨʝʥʠʡ ʚʢʣʶʯʘʶʪ ʨʘʩʭʦʜʳ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʠ ʜʦʩʪʘʚʢʫ ʚ ʭʦʟʷʡʩʪʚʦ, ʧʦʛʨʫʟʢʫ ʠ ʨʘʟʛʨʫʟʢʫ, 

ʧʝʨʝʚʦʟʢʫ ʚ ʧʦʣʝ ʠ ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ. ʕʪʠ ʟʘʪʨʘʪʳ ʜʦʧʦʣʥʷʶʪʩʷ ʨʘʩʭʦʜʘʤʠ ʥʘ ʫʙʦʨʢʫ, 

ʜʦʨʘʙʦʪʢʫ ʠ ʨʝʘʣʠʟʘʮʠʶ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ (ʧʨʠʙʘʚʢʠ), ʧʦʣʫʯʝʥʥʦʡ ʟʘ ʩʯʝʪ 

ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ [3, 11].  

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʜʦʙʨʝʥʠʡ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʤʝʨʘ ʠ ʩʪʦʠʤʦʩʪʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʦʪ ʟʘʪʨʘʪ ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʫʜʦʙʨʝʥʠʡ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʪʦʛʦ ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʦʡ. ʇʨʠ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʘʛʨʦʪʝʭʥʠʢʠ ʠ 

ʧʨʘʚʠʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʜʦʙʨʝʥʠʡ ʩʪʦʠʤʦʩʪʴ ʧʨʠʙʘʚʢʠ ʫʨʦʞʘʷ ʚʩʝʛʜʘ ʧʨʝʚʳʰʘʝʪ 

ʨʘʩʭʦʜʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʫʜʦʙʨʝʥʠʡ [13]. ʏʨʝʟʤʝʨʥʦʝ ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʥʝ 

ʩʯʠʪʘʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʠʣʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʤ [15]. 

ʉʪʦʠʤʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʟʘ ʩʯʝʪ ʫʜʦʙʨʝʥʠʡ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʮʝʥʘʤ ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʚʨʝʤʷ ʨʘʩʯʝʪʘ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʫʜʦʙʨʝʥʠʡ ʚʢʣʶʯʘʶʪ ʨʘʩʭʦʜʳ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʠ ʜʦʩʪʘʚʢʫ ʚ ʭʦʟʷʡʩʪʚʦ, ʧʦʛʨʫʟʢʫ ʠ ʨʘʟʛʨʫʟʢʫ, 

ʧʝʨʝʚʦʟʢʫ ʚ ʧʦʣʝ ʠ ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ. ʕʪʠ ʟʘʪʨʘʪʳ ʜʦʧʦʣʥʷʶʪʩʷ ʨʘʩʭʦʜʘʤʠ ʥʘ ʫʙʦʨʢʫ, 

ʜʦʨʘʙʦʪʢʫ ʠ ʨʝʘʣʠʟʘʮʠʶ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ (ʧʨʠʙʘʚʢʠ), ʧʦʣʫʯʝʥʥʦʡ ʟʘ ʩʯʝʪ 

ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ [14].  

ʅʘʫʯʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʠ ʧʨʘʢʪʠʢʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʦʢʘʟʘʥʦ, 

ʯʪʦ ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʦʟʠʤʳʭ ʢʫʣʴʪʫʨ ʩ ʭʦʨʦʰʠʤ ʢʘʯʝʩʪʚʦʤ ʪʦʚʘʨʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʇʦʵʪʦʤʫ ʚʘʞʥʦ ʟʥʘʪʴ ʥʝ ʪʦʣʴʢʦ 

ʢʘʢ ʨʘʟʣʠʯʥʳʝ ʘʟʦʪʥʳʝ ʧʦʜʢʦʨʤʢʠ ʚʣʠʷʶʪ ʥʘ ʚʝʣʠʯʠʥʫ ʫʨʦʞʘʷ, ʥʦ ʠ ʢʘʢʦʚʘ ʵʢʦʥʦʤʠʯʝʩʢʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʧʨʠʤʝʥʝʥʠʷ [16].  

ʆʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʦʚʳʰʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʟʘʱʠʪʘ ʨʝʩʫʨʩʦʚ ʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ [17]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪʥʦʰʝʥʠʝʤ ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ ʠ ʟʘʪʨʘʪ ʥʘ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʇʦʩʢʦʣʴʢʫ ʮʝʥʳ ʥʘ 

ʪʦʚʘʨʳ ʠ ʫʩʣʫʛʠ ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʥʝ ʨʝʛʫʣʠʨʫʶʪʩʷ ʛʦʩʫʜʘʨʩʪʚʦʤ, 

ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʴ ʤʝʞʦʪʨʘʩʣʝʚʦʛʦ ʦʙʤʝʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʧʘʨʠʪʝʪʦʤ ʮʝʥ ʥʘ 

ʧʨʦʜʫʢʮʠʶ, ʨʝʘʣʠʟʫʝʤʫʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ, ʠ ʥʘ 

ʧʨʠʦʙʨʝʪʘʝʤʳʝ ʠʤʠ ʪʦʚʘʨʳ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʫʩʣʫʛʠ [10].  

ʄʘʪʝʨʠʘʣʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʧʦʢʨʳʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʪʨʘʪ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ 

ʦʚʦʱʥʳʭ ʙʦʙʦʚ (ʩʝʤʝʥʘ, ʫʜʦʙʨʝʥʠʷ, ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ, ʛʦʨʶʯʝ-ʩʤʘʟʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ), 

ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ, ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʠ ʪ. ʜ. ʩʪʦʠʤʦʩʪʴ ʫʩʣʫʛ ʚʢʣʶʯʝʥʘ. ɺʩʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʟʘʪʨʘʪʳ ʨʘʩʩʯʠʪʘʥʳ ʠʩʭʦʜʷ ʠʟ ʮʝʥ 2020 ʛʦʜʘ. 

ʇʨʠʯʠʥʘ, ʧʦ ʢʦʪʦʨʦʡ ʦʚʦʱʥʳʝ ʙʦʙʳ ʥʝ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʠʭ ʩʦʙʠʨʘʶʪ ʚʨʫʯʥʫʶ, ʘ 80% ʟʘʪʨʘʪ ʥʘ ʚʳʨʘʱʠʚʘʥʠʝ ʧʦʢʨʳʚʘʝʪʩʷ 

ʚʨʫʯʥʫʶ [18]. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ 2018ï2020 ʛʦʜʘʭ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʥʦʨʤʳ 

ʫʜʦʙʨʝʥʠʡ, ʧʨʠʤʝʥʷʝʤʳʭ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʦʚʦʱʥʳʭ ʙʦʙʦʚ, ʟʘʪʨʘʪʳ ʫʚʝʣʠʯʠʣʠʩʴ ʥʘ 
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2118 ʯʝʣ/ʛʘ ʚ ʚʘʨʠʘʥʪʝ ʢʦʥʪʨʦʣʷ, ʥʘ 2368 ʯʝʣ/ʛʘ ʚ ʚʘʨʠʘʥʪʝ ʥʘʚʦʟʘ 10 ʪ, ʥʘ 2697 ʯʝʣ/ʛʘ ʚ 

ʚʘʨʠʘʥʪʝ N30P30K30, ʥʘ 2726 ʯʝʣʦʚʝʢ ʚ ʚʘʨʠʘʥʪʝ N60P60K30, ʘ ʚ ʚʘʨʠʘʥʪʝ N90P60K60 ð 2975 

ʯʝʣ/ʛʘ (ʊʘʙʣʠʮʘ 2). 

ʇʨʠʨʦʩʪ ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʚʘʨʠʘʥʪʝ 10 ʪ ʥʘʚʦʟʘ ʜʣʷ ʦʚʦʱʥʳʭ ʙʦʙʦʚ ʩʦʩʪʘʚʠʣ 24,6 ʮ/ʛʘ, ʚ 

ʚʘʨʠʘʥʪʝ N30P30K30 ð 58,1 ʮ/ʛʘ, ʚ ʚʘʨʠʘʥʪʝ N60P60K30 ð 67,8 ʮ/ʛʘ ʠ ʚ ʚʘʨʠʘʥʪʝ N90P60K60 ð 

63,6 ʮ/ʛʘ. 

ʉʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʚʦʱʥʦʡ ʬʘʩʦʣʠ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 12,20 ʜʦ 13,60 ʤʘʥʘʪʘ ʟʘ 1 ʩʝʢ 

ʧʨʦʜʫʢʪʘ. ʉʪʦʠʤʦʩʪʴ ʦʚʦʱʥʳʭ ʙʦʙʦʚ ʙʳʣʘ ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ, ʩʘʤʦʡ 

ʥʠʟʢʦʡ ð ʚ ʚʘʨʠʘʥʪʝ N60P60K30. 

ɺʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʥʘ ʦʨʦʰʘʝʤʳʭ ʩʝʨʦ-ʙʫʨʳʭ ʧʦʯʚʘʭ ʚ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʨʘʙʦʪʝ ʦʙʝʩʧʝʯʠʣʦ ʚʳʩʦʢʫʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʦʭʦʜʘ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʦʚʦʱʥʳʭ 

ʙʦʙʦʚ (3890ï5585 ʯʝʣ/ʛʘ). ʇʨʠʤʝʥʝʥʠʝ ʫʜʦʙʨʝʥʠʷ N60P60K30 ʧʨʠʚʝʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʯʠʩʪʦʡ 

ʧʨʠʙʳʣʠ (5585 ʯʝʣ/ʛʘ) ʦʪ ʚʳʨʘʱʠʚʘʥʠʷ ʦʚʦʱʥʳʭ ʙʦʙʦʚ. 

ʅʘ ʮʝʥʫ ʨʝʘʣʠʟʘʮʠʠ ʬʘʩʦʣʠ ʦʚʦʱʥʦʡ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʩʨʦʢ ʧʦʣʫʯʝʥʠʷ ʧʨʦʜʫʢʮʠʠ. 

ʊʘʢ, ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʨʘʩʩʘʜʥʳʤ ʩʧʦʩʦʙʦʤ ʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʨʝʤʝʥʥʳʭ ʫʢʨʳʪʠʡ ʧʝʨʚʳʡ 

ʩʙʦʨ ʙʦʙʦʚ ʧʨʦʠʩʭʦʜʠʣ ʚ ʠʶʥʝ, ʚ ʵʪʦ ʚʨʝʤʷ ʧʨʦʜʫʢʮʠʷ ʥʘʠʙʦʣʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʘ, ʝʝ 

ʩʪʦʠʤʦʩʪʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ [19]. 

 

ʊʘʙʣʠʮʘ 2. 

ʕʂʆʅʆʄʀʏɽʉʂɸʗ ʕʌʌɽʂʊʀɺʅʆʉʊʔ ɺʅɽʉɽʅʀʗ ʆʈɻɸʅʀʏɽʉʂʀʍ  

ʀ ʄʀʅɽʈɸʃʔʅʓʍ ʋɼʆɹʈɽʅʀʁ ʇʆɼ ʆɺʆʑʅʋʖ ʌɸʉʆʃʔ (ɻʆʃʋɹʋʖ ʌɸʉʆʃʔ)  

ʟʘ 2018ï2020 ʛʛ. 
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ʋʨʦʞʘʡʥʦʩʪʴ  ʪ/ʛʘ 155,6 180,2 213,7 223,4 219,2 

ʇʨʠʨʦʩʪ ʫʨʦʞʘʷ  ʪ/ʛʘ ð 24,6 58,1 67,8 63,6 

ʈʘʩʭʦʜʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ  ʤʘʥ/ʛʘ 2118 2398 2697 2726 2975 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ, 1 ʮ ʫʨʦʞʘʷ  ʤʘʥʘʪ 13,60 13,30 12,60 12,20 13,60 

ʎʝʥʘ ʨʝʘʣʠʟʘʮʠʠ ʫʨʦʞʘʷ  ʤʘʥ/ʛʘ 3890 4505 5343 5585 5480 

ʋʩʣʦʚʥʘʷ ʯʠʩʪʘʷ ʧʨʠʙʳʣʴ  ʤʘʥ/ʛʘ 1772 2107 2646 2859 2505 

ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ  % 83,7 87,9 98,1 104,9 84,2 

 

ʋʩʣʦʚʥʳʡ ʯʠʩʪʳʡ ʜʦʭʦʜ ʦʪ ʚʳʨʘʱʠʚʘʥʠʷ ʦʚʦʱʥʳʭ ʙʦʙʦʚ ʚʘʨʴʠʨʦʚʘʣ ʚ ʧʨʝʜʝʣʘʭ 1772ï

2859 ʯʝʣ/ʛʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʘʨʠʘʥʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʘʤʳʤ ʥʠʟʢʠʤ 

ʫʩʣʦʚʥʳʤ ʯʠʩʪʳʤ ʜʦʭʦʜʦʤ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ (1772 ʯʝʣ/ʛʘ) ʠ ʩʘʤʳʤ ʚʳʩʦʢʠʤ ʚ 

ʚʘʨʠʘʥʪʝ N60P60K30 (2859 ʯʝʣ/ʛʘ). ʍʦʪʷ ʚʘʨʠʘʥʪ N90P60K60 ʠʤʝʝʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʥʦʨʤʫ 

ʫʜʦʙʨʝʥʠʷ, ʯʝʤ ʜʨʫʛʠʝ ʚʘʨʠʘʥʪʳ, ʦʥ ʥʝ ʙʳʣ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʧʨʘʚʜʘʥ. 

ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʳʭ ʙʦʙʦʚ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʦʚʦʱʥʳʭ ʙʦʙʦʚ ʚʘʨʴʠʨʦʚʘʣʘ ʧʦ 

ʚʘʨʠʘʥʪʘʤ ʠ ʩʦʩʪʘʚʣʷʣʘ ʦʪ 83,7% ʜʦ 104,9%. ʆʮʝʥʢʘ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʚʳʰʝ ʚ ʚʘʨʠʘʥʪʝ N60P60K30 (104,9%) ʠ ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʚ ʪʦʡ ʞʝ ʜʦʟʝ 

ʙʳʣʦ ʦʧʨʘʚʜʘʥʥʳʤ. ɺ ʚʘʨʠʘʥʪʝ N90P60K60 ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 84,2%, ʘ ʟʘʪʨʘʪʳ, 

ʧʦʥʝʩʝʥʥʳʝ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʥʦʨʤʳ ʫʜʦʙʨʝʥʠʷ, ʙʳʣʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʚʳʛʦʜʥʳʤʠ. ɸʥʘʣʠʟ 

ʧʦʢʘʟʘʪʝʣʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʚʦʱʥʳʭ ʙʦʙʦʚ ʧʦ ʚʘʨʠʘʥʪʘʤ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʚʥʝʩʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʜʦʟ ʫʜʦʙʨʝʥʠʡ ʧʦʜ ʦʚʦʱʥʳʝ ʙʦʙʳ ʥʘ ʦʨʦʰʘʝʤʳʭ ʩʝʨʦ-ʙʫʨʳʭ ʧʦʯʚʘʭ 
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ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ. 

ɺʳʨʘʱʠʚʘʥʠʝ ʦʚʦʱʥʳʭ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʧʨʘʚʜʘʥʦ, ʪʘʢ ʢʘʢ ʦʥʠ 

ʧʨʝʚʦʩʭʦʜʷʪ ʜʨʫʛʠʝ ʦʚʦʱʠ ʧʦ ʧʠʱʝʚʳʤ ʢʘʯʝʩʪʚʘʤ ʙʣʘʛʦʜʘʨʷ ʦʧʪʠʤʘʣʴʥʦʤʫ ʩʦʯʝʪʘʥʠʶ 

ʙʝʣʢʘ, ʚʠʪʘʤʠʥʦʚ, ʤʠʥʝʨʘʣʴʥʳʭ ʩʦʣʝʡ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʠ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ, 

ʷʚʣʷʶʪʩʷ ʥʘʠʤʝʥʝʝ ʪʨʫʜʦʝʤʢʠʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ 

ʚ ʟʝʤʣʝʜʝʣʠʠ ʙʣʘʛʦʜʘʨʷ ʘʟʦʪʬʠʢʩʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ, ʘ ʥʘʜʟʝʤʥʘʷ 

ʨʘʩʪʠʪʝʣʴʥʘʷ ʤʘʩʩʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʝʥʥʳʡ ʙʝʣʢʦʚʳʡ ʢʦʨʤ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʞʠʚʦʪʥʳʭ. ɺʳʨʘʱʠʚʘʥʠʝ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʧʨʘʚʜʘʥʦ [1]. 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʙʠʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʝʤʳʭ ʨʘʩʪʝʥʠʡ ʠ 

ʧʨʠʤʝʥʷʝʤʦʛʦ ʫʜʦʙʨʝʥʠʷ. 

  

ɺr ʚʦʜʳ 

ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʨʘʱʠʚʘʥʠʷ ʦʚʦʱʥʳʭ ʙʦʙʦʚ. 

ɹʠʦʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʚʦʱʥʳʭ ʙʦʙʦʚ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 1,40 ʜʦ 5,28 ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʘʨʠʘʥʪʦʚ, ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʤ ʟʥʘʯʝʥʠʝʤ ʚ ʚʘʨʠʘʥʪʝ N30P30K30. 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʥʝʩʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ 

ʦʚʦʱʥʳʝ ʙʦʙʳ (ʛʦʣʫʙʳʝ ʙʦʙʳ) ʨʘʟʣʠʯʘʣʘʩʴ ʧʦ ʚʘʨʠʘʥʪʘʤ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʘʨʠʘʥʪʦʤ 

N60P60K30 ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳʤ. 

ɺʥʝʩʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦʜ ʦʨʦʰʘʝʤʳʝ ʩʝʨʦ-ʙʫʨʳʝ ʧʦʯʚʳ 

ʧʦʜ ʦʚʦʱʥʫʶ ʬʘʩʦʣʴ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʧʨʘʚʜʘʥʦ ʢʘʢ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ, ʪʘʢ ʠ 

ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʦʩʪʘ ʫʨʦʞʘʷ. 
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ISSUES, SOLUTIONS, PROSPECTS OF POND FISH CULTURE IN UZBEKISTAN 

 

ÉKarimov N., Ph.D., Research Institute of Livestock, Poultry and Fish Farming of Uzbekistan, 

Tashkent, Uzbekistan, mutabarchik@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʨʘʩʢʨʳʚʘʝʪ ʧʨʦʙʣʝʤʳ, ʨʝʰʝʥʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʧʨʫʜʦʚʦʛʦ 

ʨʳʙʦʚʦʜʩʪʚʘ ʚ ʈʝʩʧʫʙʣʠʢʝ ʋʟʙʝʢʠʩʪʘʥ ʩ ʫʯʝʪʦʤ. ʤʠʨʦʚʦʛʦ ʦʧʳʪʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʝʨʝʜ 

ʨʳʙʦʚʦʜʩʪʚʦʤ ʩʪʨʘʥʳ ʩʪʦʠʪ ʧʨʦʙʣʝʤʘ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʝʶʱʠʭʩʷ ʚʦʜʥʳʭ ʠ 

ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʫʜʦʚʳʭ ʭʦʟʷʡʩʪʚ. ʈʳʙʭʦʟʳ ʋʟʙʝʢʠʩʪʘʥʘ ʥʘʯʠʥʘʶʪ ʥʘʨʘʱʠʚʘʪʴ ʚʳʧʫʩʢ 

ʧʨʦʜʫʢʮʠʠ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʜʦʣʠ ʢʘʨʧʘ ʜʦ 10ï15%. ʅʘ ʨʳʥʢʝ ʥʫʞʝʥ ʨʘʟʥʦʦʙʨʘʟʥʳʡ 

ʨʳʙʥʳʡ ʘʩʩʦʨʪʠʤʝʥʪ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʝʜʦʨʦʛʘ ̫ʨʳʙʘ (ʪʦʣʩʪʦʣʦʙʠʢ, ʙʝʣʳʡ ʘʤʫʨ ʠ ʢʘʨʧ), 

ʢʦʪʦʨʘ ̫ʧʨʦʠʟʚʦʜʠʪʩ ̫ʪʦʣʴʢʦ ʚ ʧʨʫʜʦʚʳʭ ʭʦʟʷʡʩʪʚʘʭ.  

 

Abstract. The article reveals the problems, solutions, prospects of pond fish culture in 

the Republic of Uzbekistan. As well as issues on the features of fishponds and world experience. At 

present, the fish culture of the country faces the problem of rational use of the available water and 

land resources of pond farms. Fish farms in Uzbekistan are starting to increase supplementary 

feeding, which increases the proportion of carp to 10ï15%. The market needs a diverse range of 

fish, including inexpensive fish such as silver carp, grass carp and carp, which are produced only by 

pond farms. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʳʙʥʳʡ ʧʨʦʤʳʩʝʣ, ʤʠʨʦʚʦʡ ʦʧʳʪ, ʩʝʢʪʦʨ ʙʳʩʪʨʦʛʦ ʨʦʩʪʘ, ʤʠʨʦʚʘʷ 

ʵʢʦʥʦʤʠʢʘ, ʧʠʪʘʥʠʝ. 

 

Keywords: fishery, world experience, fast-growing sector, world economy, nutrition. 

 

ʄʠʨʦʚʦʡ ʦʢʝʘʥ ʥʝ ʷʚʣʷʝʪʩʷ ʥʝʠʩʯʝʨʧʘʝʤʳʤ ʨʝʟʝʨʚʫʘʨʦʤ ʩ ʙʝʟʛʨʘʥʠʯʥʳʤʠ ʟʘʧʘʩʘʤʠ 

ʨʳʙʳ. ɺ ʥʝʤ ʩʫʱʝʩʪʚʫʶʪ ʦʛʨʦʤʥʳʝ ʨʘʡʦʥʳ, ʷʚʣʷʶʱʠʝʩʷ ʢʘʢ ʙʳ ʚʦʜʥʳʤʠ ʧʫʩʪʳʥʷʤʠ, ʛʜʝ 

ʥʝʪ ʧʦʜʭʦʜʷʱʠʭ ʫʩʣʦʚʠʡ ʜʣʷ ʦʙʠʪʘʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʦʨʩʢʠʭ ʦʨʛʘʥʠʟʤʦʚ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ, ʭʘʨʘʢʪʝʨ ʜʥʘ, ʛʣʫʙʠʥʳ ʠ ʤʦʨʩʢʠʝ ʪʝʯʝʥʠʷ ʚʣʠʷʶʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʛʦʜʥʦʡ ʜʣʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʤʦʨʩʢʦʡ ʬʘʫʥʳ ʧʠʱʠ, ʯʝʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʭ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ, ʠ ʧʦʵʪʦʤʫ ʚʦ ʤʥʦʛʠʭ ʘʢʚʘʪʦʨʠʷʭ ʯʠʩʣʝʥʥʦʩʪʴ ʨʳʙ ʠ 

ʧʨʦʯʠʭ ʤʦʨʩʢʠʭ ʦʨʛʘʥʠʟʤʦʚ ʚʝʩʴʤʘ ʦʛʨʘʥʠʯʝʥʥʘ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʨʳʙ ʦʙʠʪʘʝʪ ʚ ʚʦʜʘʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʰʝʣʴʬʘ ð ʧʦʜʚʦʜʥʦʛʦ ʧʣʘʪʦ, 

ʢʦʪʦʨʦʝ ʦʢʨʫʞʘʝʪ ʟʝʤʥʫʶ ʩʫʰʫ ʚʩʝʭ ʢʦʥʪʠʥʝʥʪʦʚ. ʆʙʳʯʥʦ ʰʝʣʴʬʦʤ ʩʯʠʪʘʝʪʩʷ ʧʣʦʩʢʦʛʦʨʴʝ 

ʤʘʪʝʨʠʢʦʚʦʡ ʦʪʤʝʣʠ ʜʦ ʛʣʫʙʠʥʳ ʦʢʦʣʦ 180 ʤ [1]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚʘ ʩʝʣʴʜʝʚʳʭ ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ 

ʤʠʨʦʚʦʛʦ ʫʣʦʚʘ. ʉʝʣʴʜʴ ð ʩʪʘʡʥʘʷ ʨʳʙʘ; ʦʥʘ ʭʦʜʠʪ ʙʦʣʴʰʠʤʠ ʢʦʩʷʢʘʤʠ, ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ 

http://www.bulletennauki.com/
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ʫʜʦʙʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʜʝʰʝʚʳʭ ʧʠʱʝʚʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ. ʃʦʚ ʩʝʣʴʜʠ ʚʩʝʛʜʘ 

ʩʦʩʪʘʚʣʷʣ ʦʩʥʦʚʥʫʶ ʜʦʣʶ ʚ ʨʳʙʦʣʦʚʩʪʚʝ ʀʩʣʘʥʜʠʠ, ʅʠʜʝʨʣʘʥʜʦʚ, ʇʦʣʴʰʠ, ʩʢʘʥʜʠʥʘʚʩʢʠʭ 

ʩʪʨʘʥ ʠ ʈʦʩʩʠʠ. ʂ ʜʨʫʛʠʤ ʩʝʣʴʜʝʦʙʨʘʟʥʳʤ, ʠʤʝʶʱʠʤ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʭʦʟʷʡʩʪʚʝʥʥʦʝ 

ʟʥʘʯʝʥʠʝ, ʦʪʥʦʩʷʪʩʷ ʘʥʯʦʫʩ, ʩʘʨʜʠʥʘ ʠ ʤʝʥʭʵʜʝʥ. ɻʦʜʦʚʘʷ ʜʦʙʳʯʘ ʩʝʣʴʜʝʦʙʨʘʟʥʳʭ ʚʩʝʤʠ 

ʩʪʨʘʥʘʤʠ ʤʠʨʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 15 ʤʣʥ ʪʦʥʥ. 

ʀʟ ʨʳʙ, ʠʤʝʶʱʠʭ ʥʘʠʙʦʣʴʰʝʝ ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʪʨʝʩʢʫ, ʣʦʚ 

ʢʦʪʦʨʦʡ ʩ ʜʨʝʚʥʝʡʰʠʭ ʚʨʝʤʝʥ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʳʙʦʣʦʚʩʪʚʘ ʚ ʉʝʚʝʨʥʦʡ 

ɸʪʣʘʥʪʠʢʝ. ʅʝʢʦʛʜʘ ʛʦʜʦʚʦʡ ʫʣʦʚ ʪʨʝʩʢʠ ʪʦʣʴʢʦ ʚ ʨʘʡʦʥʝ ɹʦʣʴʰʦʡ ʅʴʶʬʘʫʥʜʣʝʥʜʩʢʦʡ 

ʙʘʥʢʠ (ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʦʢʝʘʥʘ) ʜʦʭʦʜʠʣ ʜʦ 1 ʤʣʥ ʪ, ʥʦ ʫʞʝ ʚ ʥʘʯʘʣʝ 

1990-ʭ ʛʦʜʦʚ ʫʧʘʣ ʙʦʣʝʝ ʯʝʤ ʥʘ 70%. ʊʨʝʩʢʘ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʨʳʙʳ, ʜʦʙʳʚʘʝʤʦʡ 

ʨʳʙʦʧʨʦʤʳʩʣʦʚʳʤʠ ʬʣʦʪʘʤʠ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʠ ʀʩʣʘʥʜʠʠ; ʝʝ ʫʣʦʚʳ ʠʤʝʣʠ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʙʳʚʰʝʛʦ ʉʉʉʈ, ʘ ʜʣʷ ʅʦʨʚʝʛʠʠ ʪʘʢ ʞʝ ʚʘʞʥʳ ʠ ʪʝʧʝʨʴ [2]. 

ʀʟ ʧʨʦʭʦʜʥʳʭ ʨʳʙ, ʥʝʨʝʩʪʷʱʠʭʩʷ ʚ ʨʝʢʘʭ, ʥʘʠʙʦʣʴʰʝʝ ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ 

ʧʨʠʥʘʜʣʝʞʠʪ ʣʦʩʦʩʶ. ɼʦʙʳʚʘʶʪ ʝʛʦ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ ʰʪʘʪʘʭ ɺʘʰʠʥʛʪʦʥ, ʆʨʝʛʦʥ, ɸʣʷʩʢʘ 

ʠ ʂʘʣʠʬʦʨʥʠʷ, ʘ ʪʘʢʞʝ ʚ ɹʨʠʪʘʥʩʢʦʡ ʂʦʣʫʤʙʠʠ, ʥʘ ʨʦʩʩʠʡʩʢʦʤ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ʠ ʚ ʗʧʦʥʠʠ. 

ʃʦʚʷʪ ʣʦʩʦʩʷ ʪʘʢʞʝ ʚ ʏʠʣʠ, ɸʚʩʪʨʘʣʠʠ ʠ ʅʦʚʦʡ ɿʝʣʘʥʜʠʠ, ʢʫʜʘ ʙʳʣʠ ʚ ʩʚʦʝ ʚʨʝʤʷ ʟʘʚʝʟʝʥʳ 

ʥʝʢʦʪʦʨʳʝ ʝʛʦ ʚʠʜʳ. ʈʦʩʪ ʧʨʦʜʫʢʮʠʠ ʠʟ ʩʝʤʛʠ ʥʘʯʘʣʩʷ ʙʣʘʛʦʜʘʨʷ ʨʘʟʚʠʪʠʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʤʘʨʠʢʫʣʴʪʫʨʳ, ʠ ʵʪʘ ʧʨʦʜʫʢʮʠʷ ʩʪʘʣʘ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʪʦʨʛʦʚʣʠ. ʈʝʢʦʨʜʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʦʡ ʩʝʤʛʠ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʚ 1936 ð 9 ʤʣʥ 

ʷʱʠʢʦʚ, ʦʙʱʝʝ ʥʝʪʪʦ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʠʣʦ 238 ʪʳʩ ʪ. ʉ ʨʘʟʚʠʪʠʝʤ ʨʳʥʢʘ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ 

ʥʝʤ ʩʪʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʠ ʤʝʥʝʝ ʪʨʘʜʠʮʠʦʥʥʳʝ ʠʟʜʝʣʠʷ ʠʟ ʨʳʙ ʦʪʨʷʜʦʚ ʦʢʫʥʝʦʙʨʘʟʥʳʭ ʠ 

ʢʘʨʧʦʦʙʨʘʟʥʳʭ. ʃʦʚʦʤ ʪʫʥʮʦʚ ʚ ʉʨʝʜʠʟʝʤʥʦʤ ʤʦʨʝ ʠ ʫ ʙʝʨʝʛʦʚ ʗʧʦʥʠʠ ʣʶʜʠ ʟʘʥʠʤʘʣʠʩʴ 

ʠʟʜʘʚʥʘ. ʆʜʥʘʢʦ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ ʠʟ ʵʪʦʛʦ ʨʦʜʘ ʨʳʙ ʙʳʣʠ 

ʩʦʟʜʘʥʳ ʣʠʰʴ ʚ ʥʘʯʘʣʝ 20 ʚ. ʚ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʶ 

ʪʫʥʮʦʚʦʛʦ ʤʷʩʘ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʦʙʨʘʟʦʚʘʣʩʷ ʥʦʚʳʡ ʨʳʥʦʢ ʩʙʳʪʘ ʵʪʠʭ ʨʳʙ ʚ ʤʠʨʦʚʦʤ 

ʤʘʩʰʪʘʙʝ [3]. 

ɺ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ ʨʳʙʦʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʙʳʩʪʨʦʨʘʩʪʫʱʠʤ ʩʝʢʪʦʨʦʤ ʠʟ ʯʠʩʣʘ 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʠʪʘʥʠʝ. ʇʦʷʚʠʚʰʠʩʴ ʚ 1950-ʭ, ʘʢʚʘʢʫʣʴʪʫʨʘ (ʨʳʙʦʚʦʜʩʪʚʦ) ʫʞʝ ʩ ʩʝʨʝʜʠʥʳ 

2000-ʭ ʩʪʘʣʘ ʩʘʤʳʤ ʙʦʣʴʰʠʤ ʧʦʩʪʘʚʱʠʢʦʤ ʙʝʣʢʦʚ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʥʘ ʩʪʦʣ 

ʯʝʣʦʚʝʯʝʩʪʚʘ, ʦʙʦʛʥʘʚ ʚ ʵʪʦʤ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ ʠ ʧʪʠʮʝʚʦʜʩʪʚʦ. 

ʀ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʨʳʙʥʘʷ ʦʪʨʘʩʣʴ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʵʢʦʥʦʤʠʢʝ ʋʟʙʝʢʠʩʪʘʥʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʦʙʰʠʨʥʳʭ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ (ʧʨʫʜʳ, ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʦʟʝʨʘ, ʨʝʢʠ, ʢʘʥʘʣʳ ʠ ʪ. ʜ.), ʧʨʦʠʟʚʦʜʩʪʚʦ ʨʳʙʳ ʠ   

ʚʥʝʜʨʝʥʠʝ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʧʦ ʨʳʙʦʚʦʜʩʪʚʫ ʰʣʦ ʤʝʜʣʝʥʥʦ [4]. 

ɺ ʮʝʣʷʭ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʨʳʙʦʚʦʜʩʪʚʘ, ʥʘʨʘʱʠʚʘʥʠʷ ʦʙʲʝʤʦʚ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ,  ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʠ ʫʯʠʪʳʚʘʷ ʚʘʞʥʦʩʪʴ ʨʳʙʥʦʡ ʦʪʨʘʩʣʠ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʥʘʩʝʣʝʥʠʷ ʚʳʩʦʢʦʙʝʣʢʦʚʳʤʠ 

ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ, ʚ ʩʪʨʘʥʝ ʧʨʠʥʷʪ ʨʷʜ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʘʢʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʇʦʩʪʘʥʦʚʣʝʥʠʷ 

ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ̄ ʇʇ-2939 ʦʪ 1 ʤʘʷ 2017 ʛʦʜʘ çʆ ʤʝʨʘʭ ʧʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʨʳʙʥʦʡ ʦʪʨʘʩʣʴʶè ʠ  ˉ ʇʇ-4005 ʦʪ 6 ʥʦʷʙʨʷ 2018 

ʛʦʜʘ çʆ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʨʘʭ ʧʦ ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʟʚʠʪʠʶ ʨʳʙʦʚʦʜʯʝʩʢʦʡ ʦʪʨʘʩʣʠè [5]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʦʩʴ ʯʠʩʣʦ ʬʝʨʤʝʨʦʚ, ʨʝʰʠʚʰʠʭ ʟʘʥʷʪʴʩʷ 

ʚʳʨʘʱʠʚʘʥʠʝʤ ʨʳʙʳ. ʇʝʨʚʳʝ ʵʪʘʧʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʩʝʢʪʦʨʘ 

ʋʟʙʝʢʠʩʪʘʥʘ ʤʦʞʥʦ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʧʦʣʫʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʧʨʫʜʦʚʦʛʦ ʨʳʙʦʚʦʜʩʪʚʘ. 

ʈʝʘʙʠʣʠʪʠʨʦʚʘʥʳ ʤʦʱʥʦʩʪʠ ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ ʩʦ ʚʨʝʤʝʥ ʧʣʘʥʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʨʳʙʭʦʟʦʚ 

ʩʦʟʜʘʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ (ʙʦʣʝʝ 2000) ʥʦʚʳʭ ʤʘʣʳʭ ʬʝʨʤʝʨʩʢʠʭ ʨʳʙʭʦʟʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ1. 2021 

https://doi.org/10.33619/2414-2948/62 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 109 

 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʨʳʙʳ ʚ ʨʝʩʧʫʙʣʠʢʝ ʚʦʟʨʦʩʣʦ ʩ ʪʳʩʷʯ ʪʦʥʥ ʚ 2006 ʛ. ʜʦ 94 ʪʳʩ ʪ ʚ ʛʦʜ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ (ʜʦ 83,9 ʪʳʩ ʪ ʚ 2017 ʛ., ʚ 2019 ʛ. ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ 201 ʪʳʩ ʪ.) [6]. 

ɸʢʚʘʢʫʣʴʪʫʨʘ  ʠʤʝʝʪ ʨʷʜ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦʤ 

ʠ ʧʪʠʮʝʚʦʜʩʪʚʦʤ: ʨʘʟʥʦʦʙʨʘʟʠʝ ʪʝʭʥʦʣʦʛʠʡ (ʝʩʪʴ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʣʶʙʦʛʦ ʪʠʧʘ ʚʦʜʦʝʤʦʚ) ʠ 

ʦʙʲʝʢʪʦʚ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ (ʚʳʨʘʱʠʚʘʶʪ ʙʦʣʝʝ 100 ʚʠʜʦʚ). ʀʤʝʥʥʦ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʢʘʢ 

ʧʦʢʘʟʳʚʘʝʪ ʦʧʳʪ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ  ʨʘʟʚʠʚʘʪʴ ʘʢʚʘʢʫʣʴʪʫʨʫ ʠ ʚ ʋʟʙʝʢʠʩʪʘʥʝ. 

ʉʘʤʦʡ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʘʢʚʘʢʫʣʴʪʫʨʳ ʩʪʘʥʦʚʠʪʩʷ ʘʥʘʣʠʟ 

ʜʦʩʪʠʛʥʫʪʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʨʘʟʨʘʙʦʪʢʘ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ. ʇʨʠ ʵʪʦʤ 

ʩʣʝʜʫʝʪ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʪʘʢʠʝ ʦʙʲʝʢʪʠʚʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ, ʢʘʢ: 1) ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʦʙʲʝʢʪʦʚ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ; 2) ʜʝʬʠʮʠʪ ʚʦʜʥʳʭ ʠ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʚ 

ʋʟʙʝʢʠʩʪʘʥʝ [7]. 

ʈʳʙʦʚʦʜʥʳʝ ʧʨʫʜʳ ð ʵʪʦ ʮʝʣʝʚʳʝ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʚʦʜʦʝʤʳ, ʩʦʟʜʘʥʥʳʝ ʜʣʷ ʨʳʙʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ. ɺʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʪʠʧʘʭ ʚʦʜʦʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʨʳʙʳ ʷʚʣʷʝʪʩʷ ʜʦʙʘʚʦʯʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʨʘʜʠ ʢʦʪʦʨʦʡ ʥʠʢʘʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʚʦʜʦʝʤʦʚ ʥʝ 

ʧʨʦʠʟʚʦʜʠʪʩʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʳʙʦʚʦʜʥʳʝ ʧʨʫʜʳ ʠʤʝʶʪ ʦʩʦʙʝʥʥʫʶ ʮʝʥʥʦʩʪʴ ʜʣʷ 

ʘʢʚʘʢʫʣʴʪʫʨʳ, ʪʦʣʴʢʦ ʚ ʥʠʭ ʩʦʟʜʘʶʪʩʷ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʳʙ [8]. 

ʆʩʦʙʝʥʥʦʩʪʴ ʧʨʫʜʦʚ ʚ ʪʦʤ, ʯʪʦ ʠʭ ʟʘʣʠʚʘʶʪ ʨʘʥʥʝʡ ʚʝʩʥʦʡ, ʧʨʦʚʦʜʷʪ ʟʘʨʳʙʣʝʥʠʝ, ʚ 

ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʩʝʟʦʥʘ ʫʜʦʙʨʷʶʪ, ʨʳʙ ʢʦʨʤʷʪ ʠ ʧʦʩʪʦʷʥʥʦ ʜʦʙʘʚʣʷʶʪ ʚʦʜʫ ʜʣʷ 

ʧʦʜʜʝʨʞʘʥʠʷ ʫʨʦʚʥʷ. ʆʩʝʥʴʶ ʨʳʙʘ ʧʦʣʥʦʩʪʴʶ ʚʳʣʘʚʣʠʚʘʝʪʩʷ ʠ ʧʨʫʜʳ ʦʩʫʰʘʶʪ. ʀʥʘʯʝ 

ʛʦʚʦʨʷ, ʚʦʜʘ ʜʝʨʞʠʪʩʷ ʚ ʧʨʫʜʘʭ ʚʝʩʴ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʩʝʟʦʥ ʠ ʩʙʨʘʩʳʚʘʝʪʩʷ ʦʩʝʥʴʶ.  

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫ ʥʘʩ ʚ ʨʝʩʧʫʙʣʠʢʝ, ʛʜʝ ʚ ʙʳʣʳʝ ʚʨʝʤʝʥʘ ʨʳʙʥʘʷ ʦʪʨʘʩʣʴ 

ʟʘʥʠʤʘʣʘ ʚʪʦʨʦʝ ʤʝʩʪʦ ʚ ʉʉʉʈ, ʧʨʠ ʥʘʣʠʯʠʠ ʮʝʣʦʛʦ ʨʷʜʘ ʥʘʫʯʥʳʭ ʨʘʟʨʘʙʦʪʦʢ, ʨʘʥʝʝ ʥʝ 

ʫʜʝʣʷʣʦʩʴ ʜʦʣʞʥʦʛʦ ʚʥʠʤʘʥʠʷ ʵʢʦʥʦʤʠʠ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʦʣʠʯʝʩʪʚʦ ʨʳʙʦʚʦʜʥʳʭ ʧʨʫʜʦʚ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʩʫʱʝʩʪʚʝʥʥʦ ʠ 

ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʝʪ, ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʩʦʩʪʘʚʣʷʝʪ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʙʦʣʝʝ 20 ʪʳʩ ʛʘ. ʇʨʠ ʵʪʦʤ ʠʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʨʘʟʣʠʯʘʝʪʩʷ ʢʘʢ ʧʦ ʢʘʯʝʩʪʚʫ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʦʙʫʩʪʨʦʡʩʪʚʘ, ʪʘʢ ʠ 

ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʨʳʙʳ. ɺ ʨʷʜʝ ʭʦʟʷʡʩʪʚ ʫʩʪʨʦʡʩʪʚʦ ʧʨʫʜʦʚ ʩʘʤʦʝ  ʧʨʠʤʠʪʠʚʥʦʝ, 

ʥʝ ʧʦʟʚʦʣʷʶʱʝʝ ʭʦʨʦʰʦ ʟʘʣʠʚʘʪʴ ʠ ʦʩʫʰʘʪʴ ʠʭ. ɺ ʜʨʫʛʠʭ ʭʦʟʷʡʩʪʚʘʭ ʨʳʙʦʚʦʜʳ ʠʩʧʦʣʴʟʫʶʪ 

ʦʯʝʥʴ ʫʩʪʘʨʝʚʰʫʶ ʠ ʥʝʵʬʬʝʢʪʠʚʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʚʳʨʘʱʠʚʘʥʠʷ ʨʳʙʳ. ʅʦ ʧʨʠʙʳʣʴ, ʧʫʩʪʴ ʠ 

ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ, ʧʨʠ ʵʪʦʤ ʬʝʨʤʝʨʳ ʧʦʣʫʯʘʶʪ, ʠ ʠʭ ʪʘʢʦʡ ʫʨʦʚʝʥʴ, ʢ ʩʦʞʘʣʝʥʠʶ, ʫʩʪʨʘʠʚʘʝʪ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʦ ʤʥʦʛʠʭ ʨʳʙʭʦʟʘʭ ʨʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʯʝʥʴ ʥʠʟʢʘʷ ð 5ï7 ʮ/ʛʘ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʪʘʢʠʝ ʥʝʜʦʩʪʘʪʢʠ, ʋʟʙʝʢʠʩʪʘʥ, ʚ ʢʦʪʦʨʦʤ ʦʨʦʰʘʝʤʳʝ ʟʝʤʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʮʝʥʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ (ʭʣʦʧʦʢ, ʨʠʩ, ʧʰʝʥʠʮʘ ʠ ʪ. ʜ.), ʚʩʝ 

ʞʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʬʝʨʤʝʨʘʤ ʟʝʤʣʠ ʠ ʜʣʷ ʨʳʙʦʚʦʜʩʪʚʘ. ʇʦʵʪʦʤʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʝʨʝʜ 

ʨʳʙʦʚʦʜʩʪʚʦʤ ʩʪʨʘʥʳ ʩʪʦʠʪ ʧʨʦʙʣʝʤʘ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʝʶʱʠʭʩʷ ʚʦʜʥʳʭ ʠ 

ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʫʜʦʚʳʭ ʭʦʟʷʡʩʪʚ. ʆʥʘ ʠʤʝʝʪ ʜʚʘ ʚʘʞʥʝʡʰʠʭ ʘʩʧʝʢʪʘ:  

ïʬʝʨʤʝʨʩʢʠʤ ʭʦʟʷʡʩʪʚʘʤ ʠ ʛʦʩʫʜʘʨʩʪʚʫ ʞʝʣʘʪʝʣʴʥʦ ʨʘʟʚʠʚʘʪʴ ʠʩʧʦʣʴʟʫʝʤʫʶ 

ʪʝʭʥʦʣʦʛʠʶ ʧʨʫʜʦʚʦʛʦ ʨʳʙʦʚʦʜʩʪʚʘ, ʧʨʠʯʝʤ ʜʣʷ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ, ʯʪʦʙʳ ʩ 

ʧʨʫʜʦʚ ʧʦʣʫʯʘʪʴ ʙʦʣʴʰʝ ʧʨʦʜʫʢʮʠʠ; 

ïʛʦʩʫʜʘʨʩʪʚʫ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʤʠʥʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʨʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʨʳʙʳ ʜʣʷ ʨʘʟʥʳʭ ʨʝʛʠʦʥʦʚ ʨʝʩʧʫʙʣʠʢʠ, ʠ ʧʨʠ ʵʪʦʤ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʭʦʟʷʡʩʪʚʘ, 

ʠʤʝʶʱʠʝ ʨʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʥʠʞʝ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʦʨʤʳ, ʦʙʣʘʛʘʶʪʩʷ ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʤ 

ʥʘʣʦʛʦʤ (ʧʦ ʧʨʠʤʝʨʫ ʂʅʈ). 

ʆʙʝ ʵʪʠ ʟʘʜʘʯʠ ʪʨʝʙʫʶʪ ʚʳʧʦʣʥʝʥʠʷ ʦʩʦʙʦʛʦ ʧʨʠʢʣʘʜʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʝʣʦ ʚ ʪʦʤ, 

ʯʪʦ ʵʢʩʪʝʥʩʠʚʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʫʜʦʚʦʛʦ ʨʳʙʦʚʦʜʩʪʚʘ (ʧʨʠ ʢʦʪʦʨʦʡ ʨʳʙʘ ʧʠʪʘʝʪʩʷ 

ʦʨʛʘʥʠʟʤʘʤʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʨʳʙʦʚʦʜʥʦʛʦ ʚʦʜʦʝʤʘ, ʨʳʙʦʚʦʜ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴ 
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ʫʜʦʙʨʝʥʠʷ ʜʣʷ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʝʝ ʨʘʟʚʠʪʠʷ), ʠʩʧʦʣʴʟʫʝʤʘʷ  ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʚ 1970ï90-ʭ ʛʦʜʘʭ,  

ʙʳʣʘ ʩʦʟʜʘʥʘ ʜʣʷ ʧʣʘʥʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʘ ʠʤʝʥʥʦ ð ʜʣʷ ʫʩʣʦʚʠʡ ʢʨʝʜʠʪʦʚʘʥʠʷ ʠ ʜʦʪʘʮʠʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʨʳʙʭʦʟʦʚ. ʅʦʨʤʘʪʠʚʥʳʤ ʙʳʣ ʫʨʦʚʝʥʴ 27 ʮ/ʛʘ, ʥʦ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʚ ʩʨʝʜʥʝʤ 

ʜʦʙʠʚʘʣʠʩʴ 23 ʮ/ʛʘ ʩ ʧʣʘʥʠʨʦʚʘʥʠʝʤ ʚʥʝʩʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʫʜʦʙʨʝʥʠʡ ʠ 

ʢʦʤʙʠʢʦʨʤʦʚ. ɼʦʣʷ ʢʘʨʧʘ ʩʦʩʪʘʚʣʷʣʘ ʧʦʯʪʠ 50ï60% ʚ ʫʨʦʞʘʝ. ʂʘʨʧ ð ʙʦʣʝʝ ʮʝʥʥʘʷ ʨʳʙʘ, 

ʯʝʤ ʪʦʣʩʪʦʣʦʙʠʢʠ ʠ ʙʝʣʳʡ ʘʤʫʨ. ɼʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʢʘʨʧʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʦʙʨʝʪʘʪʴ ʜʦʨʦʛʠʝ 

ʢʦʤʙʠʢʦʨʤʘ, ʧʨʠ ʵʪʦʤ ʝʛʦ ʨʝʘʣʠʟʘʮʠʷ ʤʦʞʝʪ ʠ ʥʝ ʧʨʠʥʦʩʠʪʴ ʧʨʠʙʳʣʴ. ʕʪʦ ʭʘʨʘʢʪʝʨʥʦ ʠ ʜʣʷ 

ʨʳʙʭʦʟʦʚ ʩ ʩʘʤʦʡ ʛʨʘʤʦʪʥʦ ʚʳʩʪʨʦʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʧʣʘʥʦʚʦʡ ʵʢʦʥʦʤʠʢʝ 

ʨʝʘʣʠʟʘʮʠʷ ʢʘʨʧʘ ʥʝ ʙʳʣʘ ʧʨʦʙʣʝʤʦʡ ʨʳʙʭʦʟʦʚ, ʵʪʠʤ ʟʘʥʠʤʘʣʠʩʴ ʧʨʝʜʧʨʠʷʪʠʷ ʩʙʳʪʘ [8]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ,  ʨʳʙʭʦʟʳ ʜʘʚʘʣʠ ʧʨʠʙʳʣʴ ʟʘ ʩʯʝʪ ʚʳʨʘʱʠʚʘʥʠʷ ʪʦʣʩʪʦʣʦʙʠʢʦʚ ʠ ʙʝʣʦʛʦ 

ʘʤʫʨʘ, ʢʦʪʦʨʳʝ ʢʦʤʧʝʥʩʠʨʦʚʘʣʠ ʧʦʪʝʨʠ ʦʪ ʚʳʨʘʱʠʚʘʥʠʷ ʢʘʨʧʘ. ɺʳʨʘʱʠʚʘʥʠʝ 

ʨʘʩʪʠʪʝʣʴʥʦʷʜʥʳʭ ʪʦʣʩʪʦʣʦʙʠʢʦʚ ʠ ʙʝʣʦʛʦ ʘʤʫʨʘ ʚʳʩʦʢʦʧʨʠʙʳʣʴʥʦ, ʪʘʢ ʢʘʢ ʥʫʞʥʳ ʪʦʣʴʢʦ 

ʤʦʣʦʜʴ ʨʳʙ ʠ ʫʜʦʙʨʝʥʠʷ, ʩʪʠʤʫʣʠʨʫʶʱʠʝ ʨʘʟʚʠʪʠʝ ʢʦʨʤʦʚʦʡ ʙʘʟʳ. ʇʨʠ ʧʝʨʝʭʦʜʝ ʥʘ 

ʨʳʥʦʯʥʳʝ ʦʪʥʦʰʝʥʠʷ ʚʳʨʘʱʠʚʘʥʠʝ ʢʘʨʧʘ ʟʘ ʩʯʝʪ ʢʦʨʤʣʝʥʠʷ ʢʦʤʙʠʢʦʨʤʘʤʠ ʚ ʪʘʢʦʤ 

ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʩʪʘʣʦ ʨʠʩʢʦʚʘʥʥʳʤ ʠ ʜʘʞʝ ʫʙʳʪʦʯʥʳʤ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʨʳʙʭʦʟʳ 

ʩʪʠʭʠʡʥʦ ʦʪ ʢʘʨʧʘ ʦʪʢʘʟʘʣʠʩʴ. ʊʦʯʥʝʝ, ʨʘʟʚʠʪʠʝ ʝʩʪʝʩʪʚʝʥʥʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʟʘ ʩʯʝʪ 

ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ, ʧʦʟʚʦʣʷʝʪ ʪʘʢʞʝ ʚʳʨʘʱʠʚʘʪʴ ʜʝʰʝʚʦ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʨʧʘ ʙʝʟ 

ʢʦʨʤʣʝʥʠʷ, ʥʦ ʜʦʣʷ ʢʘʨʧʘ ʚ ʦʙʱʝʡ ʤʘʩʩʝ ʨʝʟʢʦ ʩʦʢʨʘʱʘʝʪʩʷ. ʆʩʥʦʚʥʳʤ ʦʙʲʝʢʪʦʤ ʩʪʘʥʦʚʠʪʩʷ 

ʙʝʣʳʡ ʪʦʣʩʪʦʣʦʙʠʢ, ʜʦʣʷ ʢʦʪʦʨʦʛʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 75ï85% [9]. 

ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʳʙʳ ʠ ʚʥʠʤʘʥʠʝ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʢ ʨʘʟʚʠʪʠʶ ʨʳʙʦʚʦʜʩʪʚʘ 

ʚʳʟʳʚʘʝʪ ʫʩʠʣʝʥʠʝ ʢʦʥʢʫʨʝʥʮʠʠ ʤʝʞʜʫ ʨʳʙʭʦʟʘʤʠ ʠ ʨʘʟʚʠʚʘʝʪ ʪʝʥʜʝʥʮʠʠ ʫʚʝʣʠʯʝʥʠʷ ʙʦʣʝʝ 

ʮʝʥʥʳʭ ʚʠʜʦʚ ʨʳʙ, ʚ ʯʘʩʪʥʦʩʪʠ ð ʢʘʨʧʘ. ʇʦʵʪʦʤʫ ʥʝʢʦʪʦʨʳʝ ʨʳʙʭʦʟʳ ʥʘʯʠʥʘʶʪ ʥʘʨʘʱʠʚʘʪʴ 

ʜʦʙʘʚʦʯʥʦʝ ʢʦʨʤʣʝʥʠʝ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʜʦʣʶ ʢʘʨʧʘ ʜʦ 10ï15% [10]. 

ʂʨʦʤʝ ʪʦʛʦ, ʤʝʩʪʥʳʝ ʧʦʪʨʝʙʠʪʝʣʠ ʪʨʝʙʫʶʪ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʙʦʣʝʝ ʢʨʫʧʥʳʭ ʧʦ ʚʝʩʫ 

ʨʘʩʪʠʪʝʣʴʥʦʷʜʥʳʭ ʨʳʙ. ɺʩʝ ʵʪʦ ʜʝʣʘʝʪ  ʥʝʦʙʭʦʜʠʤʳʤ ʦʙʝʩʧʝʯʝʥʠʝ ʭʦʟʷʡʩʪʚ ʙʦʣʝʝ ʢʨʫʧʥʳʤ 

ʨʳʙʦʧʦʩʘʜʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʘʟʦʡ ʜʣʷ ʪʝʭʥʦʣʦʛʠʠ 

ʚʳʨʘʱʠʚʘʥʠʷ ʨʳʙʳ ʚ  ʧʦʣʠʢʫʣʴʪʫʨʝ [11]. 

ʕʪʦ ʩʪʘʣʦ ʣʠʤʠʪʠʨʫʶʱʠʤ ʬʘʢʪʦʨʦʤ ʚ ʨʘʟʚʠʪʠʠ ʘʢʚʘʢʫʣʴʪʫʨʳ, ʥʘʯʠʥʘʷ ʩ 2013ï2018 

ʛʦʜʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʤʳ ʠʤʝʝʤ ʚ ʥʘʣʠʯʠʠ ʨʳʙʭʦʟʳ ʩ  ʨʘʟʥʳʤ ʫʨʦʚʥʝʤ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʫʜʦʚʦʡ ʧʦʣʠʢʫʣʴʪʫʨʳ, ʠ ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ 

ʧʦ ʩʦʩʪʘʚʣʝʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʨʳʙʦʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ 

ʪʦʚʘʨʥʦʡ ʨʳʙʳ ʚ  ʧʨʫʜʦʚʳʭ ʭʦʟʷʡʩʪʚʘʭ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ [12]. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʘʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʠʟʤʝʥʠʪʩʷ ʜʘʞʝ ʧʨʠ ʩʫʱʝʩʪʚʝʥʥʦʤ 

ʨʘʟʚʠʪʠʠ ʠʥʪʝʥʩʠʚʥʦʡ ʘʢʚʘʢʫʣʴʪʫʨʳ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʜʣʷ ʠʥʪʝʥʩʠʚʥʦʡ ʘʢʚʘʢʫʣʴʪʫʨʳ 

ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʥʫʞʥʘ ʝʩʪʝʩʪʚʝʥʥʘʷ ʢʦʨʤʦʚʘʷ ʙʘʟʘ, ʨʳʙʳ ʨʘʩʪʫʪ ʧʦʣʥʦʩʪʴʶ ʟʘ ʩʯʝʪ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʢʦʨʤʣʝʥʠʷ. ʅʦ ʪʘʢ ʨʘʟʚʦʜʷʪ ʚ ʦʩʥʦʚʥʦʤ ʭʠʱʥʠʢʦʚ, ʘ ʵʪʦ ʜʦʨʦʛʦʩʪʦʷʱʠʝ 

ʚʠʜʳ ʨʳʙʳ. ɸ ʥʘ ʨʳʥʢʝ ʣʶʙʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʥʫʞʝʥ ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʨʳʙʥʳʡ ʘʩʩʦʨʪʠʤʝʥʪ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʥʝʜʦʨʦʛʠʝ ʨʳʙʳ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʪʦʣʩʪʦʣʦʙʠʢ, ʙʝʣʳʡ ʘʤʫʨ ʠ ʢʘʨʧ, ʢʦʪʦʨʳʭ 

ʧʨʦʠʟʚʦʜʷʪ ʪʦʣʴʢʦ ʧʨʫʜʦʚʳʝ ʭʦʟʷʡʩʪʚʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʫʜʦʚʦʝ ʨʳʙʦʚʦʜʩʪʚʦ ʠ ʠʥʪʝʥʩʠʚʥʘʷ ʘʢʚʘʢʫʣʴʪʫʨʘ ʥʝ ʧʝʨʝʩʝʢʘʶʪʩʷ ʧʦ 

ʦʙʲʝʢʪʘʤ, ʦʥʠ ʜʦʧʦʣʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ, ʠ ʠʤʝʥʥʦ ʚ ʵʪʦʤ ʙʫʜʝʪ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʚʦʜʥʳʭ ʠ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ.  
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ʟʘʙʦʣʝʚʘʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʩʪʚ ʬʠʟʠʦʪʝʨʘʧʠʠ ʠ ʣʝʯʝʙʥʦʡ ʬʠʟʢʫʣʴʪʫʨʳ. ɺ ʭʦʜʝ 

ʧʨʦʚʦʜʠʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʯʘʩʪʦʪʳ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʨʝʜʠ ʜʝʪʝʡ ʜʘʥʥʦʡ 

ʛʨʫʧʧʳ.  

 

Abstract. The article provides data from studies conducted on the basis of the Saratov State 

Medical University on the prevention of respiratory diseases using physiotherapy and exercise 

therapy. In the course of the measures taken, a decrease in the incidence rate among children of this 

group was noted. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʩʪʨʳʝ ʨʝʩʧʠʨʘʪʦʨʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʆʈɿ, ʣʝʯʝʙʥʘʷ ʛʠʤʥʘʩʪʠʢʘ, 

ʬʠʟʠʦʪʝʨʘʧʠʷ, ʯʘʩʪʦ ʙʦʣʝʶʱʠʝ ʜʝʪʠ. 

 

Keywords: acute respiratory diseases, ARI, remedial gymnastics, physiotherapy, frequently ill 

children. 

 

ʏʘʩʪʦ ʙʦʣʝʶʱʠʝ ʜʝʪʠ ð ʜʝʪʠ, ʧʝʨʝʥʝʩʰʠʝ ʦʩʪʨʳʝ ʨʝʩʧʠʨʘʪʦʨʥʳʝ ʠʥʬʝʢʮʠʠ, ʙʦʣʝʶʪ 

ʯʘʱʝ, ʯʝʤ ʫʩʣʦʚʥʦ ʟʜʦʨʦʚʳʝ  (ʪ. ʝ. ʙʦʣʝʝ 4-6 ʨʘʟ ʟʘ ʛʦʜ). ʅʘ ʜʦʣʶ ʯʘʩʪʦ ʙʦʣʝʶʱʠʭ ʜʝʪʝʡ 

ʧʨʠʭʦʜʠʪʩʷ ʦʪ 67 ʜʦ 75% ʚʩʝʭ ʩʣʫʯʘʝʚ ʆʈɿ. ʆʈɿ ʦʪʥʦʩʷʪʩʷ ʢ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ 

ʟʘʙʦʣʝʚʘʥʠʷʤ ʫ ʜʝʪʝʡ, ʩʧʦʩʦʙʩʪʚʫʷ ʬʦʨʤʠʨʦʚʘʥʠʶ ʭʨʦʥʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ [1]. 

ʇʦ ʤʥʝʥʠʶ ɿ. ʉ. ʄʘʢʘʨʦʚʦʡ (2004), ʯʘʩʪʦʪʘ ʙʦʣʝʶʱʠʭ ʜʝʪʝʡ ʦʪ 15% ʜʦ 75% ʚ ʜʝʪʩʢʦʡ 

ʧʦʧʫʣʷʮʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ [2]. ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʜʝʪʝʡ ʩ ʆʈɿ ʚʳʷʚʣʷʝʪʩʷ ʚ 

ʨʘʥʥʝʤ ʠ ʜʦʰʢʦʣʴʥʦʤ ʚʦʟʨʘʩʪʝ. ɺ. ʂ. ʊʘʪʦʯʝʥʢʦ ʩʯʠʪʘʝʪ, ʯʪʦ ʜʦʣʷ ʯʘʩʪʦ ʙʦʣʝʶʱʠʭ ʜʝʪʝʡ 

ʩʦʩʪʘʚʣʷʝʪ ʦʪ 1/7 ʜʦ 1/3  ʚʩʝʛʦ ʯʠʩʣʝʥʥʦʛʦ ʩʦʩʪʘʚʘ. 

ʆʙʠʣʠʝ ʠ ʩʪʨʦʛʘʷ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʚʠʨʫʩʦʚ, ʥʝʟʨʝʣʦʩʪʴ ʩʠʩʪʝʤʳ 

ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ, ʩʥʠʞʝʥʠʝ ʠʤʤʫʥʥʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʝʪʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ ʢ 

http://www.bulletennauki.com/
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ʤʝʥʷʶʱʠʤʩʷ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ, ʧʨʠʚʦʜʠʪ ʚ ʠʪʦʛʝ ʢ ʧʦʚʪʦʨʥʦʡ ʨʝʩʧʠʨʘʪʦʨʥʦʡ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʜʝʪʝʡ. 

ɽʞʝʛʦʜʥʦ ʆʈɿ ʙʦʣʝʶʪ ʜʝʩʷʪʢʠ ʤʠʣʣʠʦʥʦʚ ʯʝʣʦʚʝʢ. ʉʫʱʝʩʪʚʫʶʪ ʩʦʦʙʨʘʞʝʥʠʷ ʦ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʚʘʢʮʠʥ ʜʣʷ ʨʷʜʘ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʚʳʟʳʚʘʝʤʳʭ 

ʘʜʝʥʦʚʠʨʫʩʘʤʠ, ʧʘʨʘʤʠʢʩʦʚʠʨʫʩʘʤʠ, ʥʦ ʚ ʮʝʣʦʤ, ʜʣʷ ʛʨʫʧʧʳ ʆʈɿ, ʚʘʢʮʠʥʦʧʨʦʬʠʣʘʢʪʠʢʘ ʠ 

ʭʠʤʠʦʧʨʦʬʠʣʘʢʪʠʢʘ ʤʘʣʦʧʝʨʩʧʝʢʪʠʚʥʳ, ʪʘʢ ʢʘʢ ʚʚʝʜʝʥʠʝ ʙʦʣʝʝ ʩʦʪʥʠ ʚʘʢʮʠʥ ʠ ʧʨʠʤʝʥʝʥʠʝ 

ʜʝʩʷʪʢʦʚ ʭʠʤʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ɺʘʨʠʘʥʪʦʤ ʥʦʚʦʛʦ 

ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʠʟʘʮʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʩ ʧʦʤʦʱʴʶ ʠʥʜʫʢʪʦʨʦʚ 

ʠʥʪʝʨʬʝʨʦʥʘ ʠ ʠʤʤʫʥʦʤʦʜʫʣʷʪʦʨʦʚ [3ï4]. ʇʦʩʣʝʜʥʠʝ ʧʨʠʦʙʨʝʪʘʶʪ ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʚ 

ʟʘʱʠʪʝ ʦʪ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʠ ʜʣʠʪʝʣʴʥʦ ʧʨʦʪʝʢʘʶʱʠʭ ʠʤʤʫʥʦʜʝʬʠʮʠʪʦʚ ʩ ʨʝʟʢʠʤ ʩʥʠʞʝʥʠʝʤ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʝʥʝʝ ʯʝʪʚʝʨʪʠ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʨʠʭʦʜʠʪʩʷ 

ʥʘ ʛʨʠʧʧ (15,7ï16,4%), ʘ ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʆʈɿ ʩʦʩʪʘʚʣʷʶʪ ʨʝʩʧʠʨʘʪʦʨʥʳʝ ʚʠʨʫʩʥʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ (ʜʦ 33,0%) ʥʝʛʨʠʧʧʦʟʥʦʡ ʵʪʠʦʣʦʛʠʠ. 

ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʆʈɿ ʫ ʜʝʪʝʡ: ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʨʠʥʠʪ, ʢʘʪʘʨʘʣʴʥʳʝ 

ʷʚʣʝʥʠʷ ʚ ʨʦʪʦʛʣʦʪʢʝ. ɺ ʮʝʣʦʤ ʦʥʠ ʟʘʚʠʩʷʪ ʦʪ ʚʦʟʙʫʜʠʪʝʣʷ, ʢʦʪʦʨʳʡ ʚʳʟʚʘʣ ʦʯʝʨʝʜʥʦʡ ʵʧʠʟʦʜ 

ʆʈɿ. 

ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ ʆʈɿ ʫ ʜʝʪʝʡ, ʢʘʢ ʩʯʠʪʘʝʪ ɺ. ɺ. ɹʝʨʝʞʥʦʡ (2005), 

ʩʣʝʜʫʝʪ ʫʜʝʣʷʪʴ ʚʦʧʨʦʩʘʤ ʵʥʜʦʛʝʥʥʦʡ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʨʝʙʝʥʢʘ, ʠʤʤʫʥʥʦʡ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ. ʂʘʢ ʠʥʬʝʢʮʠʦʥʥʳʝ ʘʛʝʥʪʳ, ʪʘʢ ʠ ʬʦʨʤʳ ʟʘʙʦʣʝʚʘʥʠʡ ʤʦʛʫʪ 

ʙʳʪʴ ʨʘʟʣʠʯʥʳʤʠ. ʜʝʪʠ ʧʝʨʝʥʦʩʷʪ ʥʝ ʪʦʣʴʢʦ ʠʥʬʝʢʮʠʠ ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ (ʨʠʥʠʪ, 

ʥʘʟʦʬʘʨʠʥʛʠʪ, ʣʘʨʠʥʛʠʪ, ʪʨʘʭʝʠʪ, ʙʨʦʥʭʠʪ), ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʶ, ʥʦ ʪʘʢʞʝ ʠ 

ʚʠʨʫʩʥʦʙʘʢʪʝʨʠʘʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʃʆʈ-ʦʨʛʘʥʦʚ (ʦʪʠʪ, ʩʠʥʫʩʠʪʳ, ʘʜʝʥʦʠʜʠʪ, ʪʦʥʟʠʣʣʠʪ) [5]. 

ʇʘʪʦʛʝʥʝʪʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʯʘʩʪʳʭ ʆʈɿ ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʠʤʤʫʥʥʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ 

ʦʨʛʘʥʠʟʤʘ ʩ ʫʛʥʝʪʝʥʠʝʤ ʤʝʩʪʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʥʘ ʬʦʥʝ ʜʠʩʙʘʣʘʥʩʘ ʢʣʝʪʦʯʥʦʛʦ ʠ 

ʛʫʤʦʨʘʣʴʥʦʛʦ ʟʚʝʥʴʝʚ, ʯʪʦ ʠ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʩʥʠʞʝʥʠʷ ʧʨʦʪʠʚʦʠʥʬʝʢʮʠʦʥʥʦʡ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ, ʚ ʦʟʜʦʨʦʚʣʝʥʠʠ ʜʝʪʝʡ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʧʨʦʚʝʜʝʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʣʝʯʝʙʥʦʡ ʬʠʟʢʫʣʴʪʫʨʳ, ʥʘʧʨʘʚʣʝʥʥʳʭ 

ʥʘ ʫʣʫʯʰʝʥʠʝ ʜʨʝʥʘʞʥʦʡ ʬʫʥʢʮʠʠ ʙʨʦʥʭʦʚ ʠ ʧʦʚʳʰʝʥʠʝ ʪʦʥʫʩʘ ʜʳʭʘʪʝʣʴʥʦʡ ʤʫʩʢʫʣʘʪʫʨʳ 

(ʦʩʦʙʝʥʥʦ ʜʠʘʬʨʘʛʤʳ) [6]. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ 

ʅʘ ʙʘʟʝ ʦʪʜʝʣʝʥʠʷ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʅʄʄʃ ʂɹ ʠʤ. ʉ. ʈ. ʄʠʨʦʪʚʦʨʮʝʚʘ ʉɻʄʋ 

ʧʨʦʚʦʜʠʣʠʩʴ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʛʨʫʧʧʝ ʠʟ 36 ʜʝʪʝʡ 

ʚ ʚʦʟʨʘʩʪʝ ʦʪ 3 ʜʦ 11 ʣʝʪ: ʬʠʟʠʦʪʝʨʘʧʠʷ ʠ ʣʝʯʝʙʥʘʷ ʬʠʟʢʫʣʴʪʫʨʘ. ʂʨʘʪʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ð 

2 ʨʘʟʘ ʚ ʛʦʜ (ʚʝʩʝʥʥʝ-ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ).  

ʄʳ ʧʨʠʤʝʥʷʣʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ ʤʠʣʣʠʤʝʪʨʦʚʦʛʦ ʜʠʘʧʘʟʦʥʘ ʢʨʘʡʥʝ 

ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ (ʘʧʧʘʨʘʪ çʗʚʴ-1è) ʥʘ ʦʙʣʘʩʪʴ ʧʨʦʝʢʮʠʠ ʪʠʤʫʩʘ ʜʣʠʥʦʡ ʚʦʣʥʳ 7,1 ʤʤ ʧʦ 

20 ʤʠʥʫʪ, ʝʞʝʜʥʝʚʥʦ, ʢʫʨʩ ð10 ʧʨʦʮʝʜʫʨ.  

ʊʘʢʞʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʧʨʦʩʪʫʜʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʜʝʪʝʡ 

ʷʚʣʷʶʪʩʷ ʬʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ ʩ ʵʣʝʤʝʥʪʘʤʠ ʜʳʭʘʪʝʣʴʥʦʡ ʛʠʤʥʘʩʪʠʢʠ. ʉʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, 

ʯʪʦ ʦʜʥʠʤ ʠʟ ʥʝʧʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʡ ʟʘʥʷʪʠʡ ʷʚʣʷʝʪʩʷ ʩʚʦʙʦʜʥʦʝ ʥʦʩʦʚʦʝ ʜʳʭʘʥʠʝ. ʅʘʯʠʥʘʪʴ 

ʟʘʥʷʪʠʷ ʥʘʜʦ 5-7 ʤʠʥʫʪ, ʫʚʝʣʠʯʠʚʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʟʘʥʷʪʠʡ ʜʦ 15ï20 ʤʠʥʫʪ. 

ɼʳʭʘʪʝʣʴʥʳʝ ʫʧʨʘʞʥʝʥʠʷ ʣʫʯʰʝ ʚʩʝʛʦ ʧʨʦʚʦʜʠʪʴ ʚ ʠʛʨʦʚʦʡ ʬʦʨʤʝ. 
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ʂʦʤʧʣʝʢʩ ʣʝʯʝʙʥʦʡ ʛʠʤʥʘʩʪʠʢʠ 

1. ʍʦʜʴʙʘ ʥʘ ʥʦʩʢʘʭ, ʥʘ ʧʷʪʢʘʭ ʩ ʚʳʩʦʢʠʤ ʧʦʜʥʠʤʘʥʠʝʤ ʢʦʣʝʥʝʡ, ʧʦʜʩʢʦʢʠ, ʭʦʜʴʙʘ 

çʩʦʣʜʘʪʩʢʠʤ ʰʘʛʦʤè. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʪ 1 ʜʦ 3 ʤʠʥʫʪ. ɼʳʭʘʥʠʝ ʧʨʦʠʟʚʦʣʴʥʦʝ. 

2. ʈʫʢʠ ʥʘ ʧʦʷʩʝ, ʥʦʛʠ ʥʘ ʰʠʨʠʥʝ ʧʣʝʯ. ʇʨʠ ʥʘʢʣʦʥʝ ʪʫʣʦʚʠʱʘ ʚʧʨʘʚʦ ʧʨʦʠʟʥʦʩʠʪʩʷ 

ʟʚʫʢ çʪʠʢè, ʧʨʠ ʥʘʢʣʦʥʝ ʚʣʝʚʦ ï çʪʘʢè. ʂʦʣʠʯʝʩʪʚʦ ʫʧʨʘʞʥʝʥʠʡ ʦʪ 2 ʜʦ 6. 

3. ʇʦʜʥʠʤʘʷʩʴ ʥʘ ʥʦʩʢʠ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʜʥʷʪʴ ʛʠʤʥʘʩʪʠʯʝʩʢʫʶ ʧʘʣʢʫ ʥʘʜ ʛʦʣʦʚʦʡ ʠ 

ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʥʝʝ, ʤʝʜʣʝʥʥʦ ʧʨʠʩʝʩʪʴ ʩ ʧʨʷʤʦʡ ʩʧʠʥʦʡ, ʢʦʣʝʥʠ ʨʘʟʚʝʜʝʥʳ ʚ ʩʪʦʨʦʥʳ, 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʧʫʩʢʘʷ ʛʠʤʥʘʩʪʠʯʝʩʢʫʶ ʧʘʣʢʫ ʧʝʨʝʜ ʩʦʙʦʡ ʥʘ ʫʨʦʚʥʝ ʛʨʫʜʠ ʠ ʧʨʦʠʟʥʦʩʷ ʟʚʫʢ 

ç -h -hʰè. ʇʦʚʪʦʨʠʪʴ 1ï6 ʨʘʟ. 

4. ʈʫʢʠ ʥʘʜ ʛʦʣʦʚʦʡ ʩʮʝʧʣʝʥʳ ʚ ʟʘʤʦʢ, ʥʦʛʠ ʥʘ ʰʠʨʠʥʝ ʧʣʝʯ. ɻʣʫʙʦʢʠʡ ʚʜʦʭ ʥʘ ʚʳʜʦʭʝ 

ʥʘʢʣʦʥ ʪʫʣʦʚʠʱʘ ʚʧʝʨʝʜ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʦʧʫʩʢʘʥʠʝʤ ʨʫʢ ʠ ʧʨʦʠʟʥʦʰʝʥʠʷ ʟʚʫʢʘ çʋʍè. 

ʇʦʚʪʦʨʠʪʴ 2ï5 ʨʘʟ. 

5. ɹʝʛ ʥʘ ʤʝʩʪʝ ʩ ʧʝʨʝʭʦʜʦʤ ʚ ʭʦʜʴʙʫ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʪ 30 ʩʝʢ ʜʦ 2 ʤʠʥ.  

6. ʉʠʜʷ ʥʘ ʩʪʫʣʝ. ɻʣʫʙʦʢʠʡ ʚʜʦʭ, ʥʘ ʚʳʜʦʭʝ ʧʨʦʠʟʥʦʩʷʪʩʷ ʟʚʫʢʦʚʳʝ ʫʧʨʘʞʥʝʥʠʷ: 

ïʜʫʝʪ ʚʝʪʝʨ çʫ-ʫ-ʫè /ʪʠʭʦ, ʩʠʣʴʥʦ, ʪʠʭʦ/ 

ïʢʨʠʯʠʪ ʚʦʨʦʥʘ çʢʘʨ-ʢʘʨ-ʢʘʨè 

ïʣʘʝʪ ʩʦʙʘʢʘ çʛʘʚ-ʛʘʚ-ʛʘʚè 

7. ʃʝʞʘ ʥʘ ʩʧʠʥʝ ʨʫʢʠ ʚʜʦʣʴ ʪʫʣʦʚʠʱʘ. ʇʦʦʯʝʨʝʜʥʦʝ ʩʛʠʙʘʥʠʝ ʠ ʨʘʟʛʠʙʘʥʠʝ ʥʦʛ ʚ 

ʢʦʣʝʥʷʭ ʠ ʪʘʟʦʙʝʜʨʝʥʥʳʭ ʩʫʩʪʘʚʘʭ. ʇʦʚʪʦʨʠʪʴ 2ï6 ʨʘʟ. 

8. ʀʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ: ʩʠʜʷ ʥʘ ʩʢʘʤʝʡʢʝ, ʨʫʢʠ ʥʘ ʧʦʷʩʝ. ʉʜʝʣʘʪʴ ʚʜʦʭ, ʧʦʚʝʨʥʫʪʴ 

ʪʫʣʦʚʠʱʝ ʥʘʧʨʘʚʦ, ʧʨʘʚʫʶ ʨʫʢʫ ʦʪʚʝʩʪʠ ʚ ʩʪʦʨʦʥʫ ʠ ʥʘʟʘʜ ð ʚʳʜʦʭ. ʅʘ ʚʳʜʦʭʝ ʧʦʜʨʘʞʘʥʠʝ 

ʟʚʫʢʫ ʣʝʪʷʱʝʛʦ ʞʫʢʘ ɾ-ɾ-ɾ, ʚʝʨʥʫʪʴʩʷ ʚ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ. ʉʜʝʣʘʪʴ ʚʜʦʭ ʠ ʪʦ ʞʝ 

ʜʚʠʞʝʥʠʝ ʧʦʚʪʦʨʠʪʴ ʚ ʣʝʚʫʶ ʩʪʦʨʦʥʫ ʩ ʧʦʜʥʷʪʠʝʤ ʣʝʚʦʡ ʨʫʢʠ ʚ ʩʪʦʨʦʥʫ ʠ ʥʘʟʘʜ ʜʦ ʦʪʢʘʟʘ ʩ 

ʧʨʦʠʟʥʦʰʝʥʠʝʤ ʟʚʫʢʘ ɾ-ɾ-ɾ. 

9. ʇʦʚʪʦʨʠʪʴ 3-4 ʨʘʟʘ ʚ ʢʘʞʜʫʶ ʩʪʦʨʦʥʫ. 

10. ʀʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ: ʩʪʦʷ ð ʥʦʛʠ ʚʤʝʩʪʝ. ʇʦʜʥʷʪʴ ʨʫʢʠ ʚ ʩʪʦʨʦʥʳ ð ʚʜʦʭ, ʦʜʥʫ 

ʥʦʛʫ ʧʨʠʧʦʜʥʷʪʴ ʠ ʩʦʛʥʫʪʴ. ʄʝʜʣʝʥʥʦ ʦʧʫʩʪʠʪʴ ʨʫʢʠ ʠ ʥʦʛʫ ð ʚʳʜʦʭ. ʅʘ ʚʳʜʦʭʝ ʧʨʦʪʷʞʥʦ 

ʧʨʦʠʟʥʝʩʪʠ ʟʚʫʢ ʐ-ʐ-ʐ. ʇʦʚʪʦʨʠʪʴ 4ï5 ʨʘʟ. 

11. ʀʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ: ʩʪʦʷ ʥʦʛʠ ʚʤʝʩʪʝ, ʨʫʢʠ ʚʥʠʟ. ʇʦʜʥʷʪʴ ʨʫʢʠ ʚ ʩʪʦʨʦʥʳ ʠ 

ʩʦʛʥʫʪʴ. ʄʝʜʣʝʥʥʦ ʦʧʫʩʪʠʪʴ ʨʫʢʠ ʠ ʥʦʛʫ ð ʚʳʜʦʭ. ʅʘ ʚʳʜʦʭʝ ʛʨʦʤʢʦ ʧʨʦʠʟʥʦʩʠʪʴ ʟʚʫʢ ʋ-ʋ-

ʋ-ʈ-ʈ. ʇʦʚʪʦʨʠʪʴ 3ï4 ʨʘʟʘ. 

12. ʀʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ: ʩʪʦʷ, ʥʦʛʠ ʨʘʩʩʪʘʚʣʝʥʳ ʚ ʩʪʦʨʦʥʳ. 

13. ɹʦʣʴʰʦʡ ʨʝʟʠʥʦʚʳʡ ʤʷʯ ʜʝʨʞʘʪʴ ʜʚʫʤʷ ʣʘʜʦʥʷʤʠ ʥʘ ʛʨʫʜʠ. ʉʜʝʣʘʪʴ ʚʜʦʭ. ɹʨʦʩʠʪʴ 

ʤʷʯ ʦʪ ʛʨʫʜʠ ʚʧʝʨʝʜ ð ʚʳʜʦʭ. ʅʘ ʚʳʜʦʭʝ ʧʨʦʠʟʥʦʩʠʪʴ ʟʚʫʢ ɹ-ʋ-ʍ-ʍ. 

14. ʉʪʦʷ ð ʥʘʜʫʚʘʥʠʝ ʤʷʛʢʠʭ ʨʝʟʠʥʦʚʳʭ ʠʛʨʫʰʝʢ / ʤʷʯʠ, ʰʘʨʳ ʠ ʜʨ. /. ʥʘʯʠʥʘʪʴ ʩ 

5 ʚʳʜʦʭʦʚ ʩ ʧʦʩʪʝʧʝʥʥʳʤ ʠʭ ʫʜʣʠʥʝʥʠʝʤ. 

15. ʉʧʦʢʦʡʥʘʷ ʭʦʜʴʙʘ ʥʘ ʤʝʩʪʝ 30ï40 ʩʝʢʫʥʜ. 

16. ʀʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ: ʩʪʦʷ, ʥʦʛʠ ʚʤʝʩʪʝ. ʇʦʜʥʷʪʴ ʨʫʢʠ ʚʚʝʨʭ ð ʭʦʨʦʰʦ 

ʧʦʜʪʷʥʫʪʴʩʷ, ʧʦʜʥʷʪʴʩʷ ʥʘ ʥʦʩʢʠ ð ʚʜʦʭ, ʦʧʫʩʪʠʪʴ ʨʫʢʠ ʚʥʠʟ, ʦʧʫʩʪʠʪʴʩʷ ʥʘ ʚʩʶ ʩʪʫʧʥʶ ð 

ʚʳʜʦʭ. ʅʘ ʚʳʜʦʭʝ ʧʨʦʠʟʥʦʩʠʪʴ ʟʚʫʢ ʋ-ʍ-ʍ-ʍ. ʇʦʚʪʦʨʠʪʴ 4ï5 ʨʘʟ. 

17. ʀʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ: ʩʪʦʷ, ʥʦʛʠ ʚʤʝʩʪʝ. ʆʜʥʘ ʨʫʢʘ ʧʦʜʥʷʪʘ ʚʚʝʨʭ, ʜʨʫʛʘʷ ʦʪʚʝʜʝʥʘ ʚ 

ʩʪʦʨʦʥʫ. ʉʜʝʣʘʪʴ ʚʜʦʭ, ʟʘʪʝʤ ʧʦʤʝʥʷʪʴ ʧʦʣʦʞʝʥʠʝ ʨʫʢ ʩ ʫʜʣʠʥʝʥʥʳʤ ʚʳʜʦʭʦʤ ʠ 

ʧʨʦʠʟʥʦʰʝʥʠʝʤ ʟʚʫʢʘ ʈ-ʈ-ʈ. ʇʦʚʪʦʨʠʪʴ 4ï5 ʨʘʟ. 
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18. ʀʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ: ʩʪʦʷ, ʥʦʛʠ ʨʘʩʩʪʘʚʣʝʥʳ ʚ ʩʪʦʨʦʥʳ. ɺ ʨʫʢʘʭ ʛʠʤʥʘʩʪʠʯʝʩʢʘʷ 

ʧʘʣʢʘ /ʜʝʨʞʘʪʴ ʢʘʢ ʢʦʩʫ/. ʇʦʚʦʨʦʪʳ ʪʫʣʦʚʠʱʘ ʚʧʨʘʚʦ ʠ ʚʣʝʚʦ /ʜʚʠʞʝʥʠʝ ʢʦʩʮʘ/. ʇʨʠ ʧʦʚʦʨʦʪʝ 

ʚ ʦʜʥʫ ʩʪʦʨʦʥʫ ð ʚʜʦʭ, ʚ ʜʨʫʛʫʶ ð ʚʳʜʦʭ. ɼʚʠʞʝʥʠʷ ʧʣʘʚʥʳʝ. ʅʘ ʚʳʜʦʭʝ ʛʨʦʤʢʦ 

ʧʨʦʠʟʥʦʩʠʪʴ ʟʚʫʢ ʐ-ʐ-ʐ. ʇʦʚʪʦʨʠʪʴ 5ï6 ʨʘʟ. 

19. ʀʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ: ʩʪʦʷ, ʥʦʛʠ ʚʤʝʩʪʝ. ɺ ʦʙʝʠʭ ʨʫʢʘʭ ʧʝʨʝʜ ʩʦʙʦʡ ʜʝʨʞʘʪʴ 

ʛʠʤʥʘʩʪʠʯʝʩʢʫʶ ʧʘʣʢʫ. ʇʦʜʥʷʪʴ ʧʘʣʢʫ ʚʚʝʨʭ, ʧʦʜʥʷʪʴʩʷ ʥʘ ʥʦʩʢʠ ð ʚʜʦʭ, ʧʘʣʢʫ ʦʧʫʩʪʠʪʴ 

ʥʘʟʘʜ ʥʘ ʣʦʧʘʪʢʠ ð ʚʳʜʦʭ. ɺʳʜʦʭ ʫʜʣʠʥʝʥʥʳʡ ʩ ʧʨʦʠʟʥʦʰʝʥʠʝʤ ʟʚʫʢʘ ʌ-ʌ-ʌ. ʇʦʚʪʦʨʠʪʴ 5ï

6 ʨʘʟ. 

20. ʀʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ: ʩʪʦʷ, ʥʦʛʠ ʨʘʩʩʪʘʚʣʝʥʳ ʚ ʩʪʦʨʦʥʳ. ɺʟʷʪʴ ʚ ʦʙʝ ʨʫʢʠ ʙʦʣʴʰʦʡ 

ʨʝʟʠʥʦʚʳʡ ʤʷʯ, ʧʦʜʥʷʪʴ ʝʛʦ ʥʘʜ ʛʦʣʦʚʦʡ ð ʚʜʦʭ, ʦʧʫʩʪʠʪʴ ʚʥʠʟ ʠ ʧʦʢʘʪʠʪʴ ʚʧʝʨʝʜ ʧʦ ʧʦʣʫ, 

ʩʪʘʨʘʷʩʴ ʩʙʠʪʴ ʩʪʦʷʱʫʶ ʥʘ ʜʨʫʛʦʤ ʢʦʥʮʝ ʢʦʤʥʘʪʳ ʢʝʛʣʶ ð ʚʳʜʦʭ. ʅʘ ʚʳʜʦʭʝ ʛʨʦʤʢʦ 

ʧʨʦʠʟʥʦʩʠʪʴ ʟʚʫʢ ɹ-ɸ-ʍ-ʍ. ʇʦʚʪʦʨʠʪʴ 8ï10 ʨʘʟ. 

21. ʀʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ: ʩʪʦʷ, ʥʦʛʠ ʨʘʩʩʪʘʚʣʝʥʳ ʚ ʩʪʦʨʦʥʳ. ʆʜʥʘ ʨʫʢʘ ʩʦʛʥʫʪʘ ʚ 

ʣʦʢʪʝʚʦʤ ʩʫʩʪʘʚʝ, ʧʘʣʴʮʳ ʩʦʙʨʘʥʳ ʚ ʢʫʣʘʢ. ɼʚʠʞʝʥʠʝ ʥʘʟʘʜ ð ʚʜʦʭ, ʚʧʝʨʝʜ ð ʚʳʜʦʭ. ʅʘ 

ʚʳʜʦʭʝ ʛʨʦʤʢʦ ʧʨʦʠʟʥʦʩʠʪʴ ʠ ʧʨʦʪʷʞʥʦ ʟʚʫʢ ʉ-ʉ-ʉ. ʇʦʚʪʦʨʠʪʴ 5ï6 ʜʚʠʞʝʥʠʡ. 

 

ɺ ʭʦʜʝ ʧʨʦʚʦʜʠʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʩʨʝʜʠ ʜʝʪʝʡ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʯʘʩʪʦʪʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʩʥʠʟʠʣʘʩʴ ʩ 4ï6 ʜʦ 1ï2 ʨʘʟ ʚ ʛʦʜ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʥʘʤ ʧʝʨʝʚʝʩʪʠ ʠʭ ʠʟ ʛʨʫʧʧʳ ʙʦʣʝʶʱʠʭ ʆʈɿ, 

ʜʝʪʝʡ, ʚ ʛʨʫʧʧʫ ʫʩʣʦʚʥʦ ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʫʢʘʟʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʠʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ ʯʘʩʪʦʪʳ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʆʈɿ ʩʨʝʜʠ ʜʝʪʝʡ ʜʘʥʥʦʡ ʛʨʫʧʧʳ.  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʦʛʥʦʟ ʟʘʙʦʣʝʚʘʥʠʷ ʙʦʣʝʟʥʝʡ ʫʭʘ ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ 

ʦʪʨʦʩʪʢʘ ʫ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʧʦʜʨʦʩʪʢʦʚ ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʧʦ ʜʘʥʥʳʤ ʅʘʮʠʦʥʘʣʴʥʦʛʦ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʢʦʤʠʪʝʪʘ. ɼʣʷ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʛʦ ʪʨʝʥʜʘ ʚʳʙʨʘʥʘ ʣʦʛʘʨʠʬʤʠʯʝʩʢʘʷ ʣʠʥʠʷ, 

ʢʘʢ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʘʷ. 

 

Abstract. The article presents the prognosis of ear disease and mastoid disease in the adult 

population and adolescents in the Kyrgyzstan according to the National Statistical Committee. For 

the predictive trend, the logarithmic trend line was chosen as the most appropriate. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʦʣʝʟʥʠ ʫʭʘ ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ, ʧʦʜʨʦʩʪʢʠ, ʚʟʨʦʩʣʦʝ ʥʘʩʝʣʝʥʠʝ, 

ʧʨʦʛʥʦʟ. 

 

Keywords: ear and mastoid diseases, adolescents, adults, prognosis. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʇʘʪʦʣʦʛʠʷ ʃʆʈ ʦʨʛʘʥʦʚ ʠʤʝʝʪ ʚʘʞʥʦʝ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʠ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ ʧʝʨʠʦʜʘ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. 

ʆʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʨʦʩʪʘ ʃʆʈ-ʟʘʙʦʣʝʚʘʥʠʡ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʧʦʟʜʥʷʷ 

ʦʙʨʘʱʘʝʤʦʩʪʴ ʟʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ, ʥʠʟʢʦʝ ʢʘʯʝʩʪʚʦ 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʃʆʈ-ʫʩʣʫʛ ʚ ʧʝʨʚʠʯʥʦʤ ʟʚʝʥʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʥʠʟʢʘʷ ʜʦʩʪʫʧʥʦʩʪʴ 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʡ ʦʪʦʣʘʨʠʥʛʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ [1]. 

ʇʦ ʩʪʝʧʝʥʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ, ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʡ ʟʥʘʯʠʤʦʩʪʠ, ʚʣʠʷʥʠʶ ʥʘ ʟʜʦʨʦʚʴʝ 

ʠ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ ʧʨʦʙʣʝʤʘ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫʭʘ ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ 

ʦʪʨʦʩʪʢʘ ʧʨʠʟʥʘʥʘ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʘʢʪʫʘʣʴʥʳʭ ʚ ʦʪʦʨʠʥʦʣʘʨʠʥʛʦʣʦʛʠʠ. ʂ ʪʘʢʠʤ 

ʟʘʙʦʣʝʚʘʥʠʷʤ, ʯʘʱʝ ʚʩʝʛʦ ʦʪʥʦʩʷʪʩʷ: ʦʪʠʪʳ, ʤʘʩʪʦʠʜʠʪʳ, ʭʦʣʝʩʪʝʘʪʦʤʳ ʠ ʪ. ʜ. ʀʤ 

ʧʦʜʚʝʨʞʝʥʳ ʚʩʝ ʚʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʳ, ʦʜʥʘʢʦ ʚʨʦʞʜʝʥʥʳʝ ʬʦʨʤʳ ʟʘʙʦʣʝʚʘʥʠʡ ʠʤʝʶʪ ʦʩʦʙʫʶ 

ʟʥʘʯʠʤʦʩʪʴ ʚʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʦʥʠ ʚʣʝʢʫʪ ʟʘ ʩʦʙʦʡ ʥʘʨʫʰʝʥʠʷ ʧʩʠʭʠʯʝʩʢʦʛʦ ʠ ʨʝʯʝʚʦʛʦ 

ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ [2]. ʏʘʩʪʦʪʘ ʥʘʨʫʰʝʥʠʡ ʩʣʫʭʘ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʦʩʪʘʚʣʷʝʪ 3 ʥʘ 1000 ʜʝʪʝʡ, 

ʯʪʦ ʚ 2 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʯʘʩʪʦʪʘ ʩʠʥʜʨʦʤʘ ɼʘʫʥʘ ʠ ʚ 10 ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʯʘʩʪʦʪʘ 

ʬʝʥʠʣʢʝʪʦʥʫʨʠʠ [3]. 

ʆʪʦʨʠʥʦʣʘʨʠʥʛʦʣʦʛʠʯʝʩʢʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʨʦʙʣʝʤ 

ʥʝ ʪʦʣʴʢʦ ʚ ʤʠʨʝ, ʥʦ ʠ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ, ʠ ʦʪʥʦʩʠʪʩʷ ʢ ʥʘʠʙʦʣʝʝ ʧʨʠʦʨʠʪʝʪʥʳʤ 
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ʧʨʦʙʣʝʤʘʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ [4]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʤʠʨʝ ʭʨʦʥʠʯʝʩʢʠʤʠ 

ʛʥʦʡʥʳʤʠ ʩʨʝʜʥʠʤʠ ʦʪʠʪʘʤʠ (ʍɻʉʆ) ʩʪʨʘʜʘʝʪ ʦʪ 1% ʜʦ 4% ʥʘʩʝʣʝʥʠʷ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 

65 ʜʦ 330 ʤʣʥ ʯʝʣ [5]. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʩʣʝʜʩʪʚʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʫʭʘ ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ 

ʦʪʨʦʩʪʢʘ ʫ ʜʝʪʝʡ ʧʨʠʚʦʜʷʪ ʢ ʥʘʨʫʰʝʥʠʶ ʩʝʥʩʦʨʥʦʡ ʬʫʥʢʮʠʠ (ʩʣʫʭʘ), ʷʟʳʢʦʚʳʭ ʠ ʨʝʯʝʚʳʭ 

ʬʫʥʢʮʠʡ [6]. 

ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʦʪʯʝʪʘʤ ʃʆʈ ʩʪʘʮʠʦʥʘʨʦʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʚ 2001 ʛ. ʯʘʩʪʦʪʘ 

ʨʘʟʚʠʪʠʷ ʤʘʩʪʦʠʜʠʪʘ ʩʦʩʪʘʚʣʷʣʘ 8,2 ʩʣʫʯʘʷ ʥʘ 100000 ʧʦʧʫʣʷʮʠʠ [7]. ʉʦʛʣʘʩʥʦ 

ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʜʘʥʥʳʤ, ʯʘʩʪʦʪʘ ʘʥʪʨʠʪʦʚ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʠ ʛʨʫʜʥʳʭ ʜʝʪʝʡ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 

14% ʜʦ 40% ʠ ʚʦʟʨʘʩʪʘʝʪ ʧʨʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʩʦʤʘʪʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ: ʜʠʟʝʥʪʝʨʠʠ (ʜʦ 

46%), ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʠ (ʜʦ 55%), ʪʦʢʩʠʯʝʩʢʦʡ ʜʠʩʧʝʧʩʠʠ (ʜʦ 80%) [8]. ʄʘʩʪʦʠʜʠʪ ʦʪʥʦʩʠʪʩʷ 

ʢ ʠʥʪʨʘʪʝʤʧʦʨʘʣʴʥʳʤ ʦʩʣʦʞʥʝʥʠʷʤ ʩʨʝʜʥʠʭ ʦʪʠʪʦʚ. ʊʝʨʤʠʥ ʤʘʩʪʦʠʜʠʪ ʙʳʣ ʚʧʝʨʚʳʝ 

ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʠʥʬʝʢʮʠʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʯʘʩʪʠ ʠʣʠ ʚʩʝʭ ʚʦʟʜʫʭʦʥʦʩʥʳʭ 

ʢʣʝʪʦʢ ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ ʩ ʥʘʣʠʯʠʝʤ ʠʣʠ ʙʝʟ ʜʝʩʪʨʫʢʮʠʠ ʢʦʩʪʠ ʠ ʪʨʦʤʙʦʬʣʝʙʠʪʘ [9]. ʇʦ 

ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ, ʤʘʩʪʦʠʜʠʪ ʦʩʣʦʞʥʷʝʪ ʪʝʯʝʥʠʝ ʩʨʝʜʥʠʭ ʦʪʠʪʦʚ ʥʝ ʙʦʣʝʝ ʯʝʤ ʚ 0,15ï1,00% 

ʩʣʫʯʘʝʚ [10]. ʏʘʩʪʦʪʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʘʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʤʘʩʪʦʠʜʠʪʘ, ʢʘʢ ʩʫʙʧʝʨʠʦʩʪʘʣʴʥʳʡ 

ʘʙʩʮʝʩʩ, ʣʘʙʠʨʠʥʪʠʪ ʠ ʧʘʨʝʟ ʣʠʮʝʚʦʛʦ ʥʝʨʚʘ ʩʦʩʪʘʚʣʷʝʪ 7%, 15% ʠ 32% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʈʘʟʚʠʪʠʝ ʤʘʩʪʦʠʜʠʪʘ ʚ ʦʩʪʝʦʤʠʝʣʠʪ ʚʠʩʦʯʥʦʡ ʢʦʩʪʠ ʦʪʤʝʯʘʝʪʩʷ 34% ʥʘʙʣʶʜʝʥʠʡ. ʆʩʪʨʳʡ 

ʩʨʝʜʥʠʡ ʦʪʠʪ ʠ ʤʘʩʪʦʠʜʠʪ ʤʦʛʫʪ ʙʳʪʴ ʦʩʣʦʞʥʝʥʠʷʤʠ ʢʦʭʣʝʘʨʥʦʡ ʠʤʧʣʘʥʪʘʮʠʠ (ʚ 2006 ʛ. ʜʦ 

5% ʧʦ ʜʘʥʥʳʤ L. Migirov et al.) [11ï12].  

ʈʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʚ ʨʘʟʚʠʪʠʠ ʢ ʪʝʯʝʥʠʠ ʘʥʪʨʠʪʘ ʠ ʤʘʩʪʦʠʜʠʪʘ ʠʤʝʶʪ ʨʝʘʢʪʠʚʥʦʩʪʴ 

ʦʨʛʘʥʠʟʤʘ (ʩʥʠʞʝʥʠʝ ʤʝʩʪʥʦʛʦ ʠ ʦʙʱʝʛʦ ʠʤʤʫʥʠʪʝʪʘ), ʠʥʬʝʢʮʠʦʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʧʝʨʠʥʘʪʘʣʴʥʘʷ ʧʘʪʦʣʦʛʠʷ, ʨʘʩʩʪʨʦʡʩʪʚʦ ʧʠʪʘʥʠʷ (ʛʠʧʦ- ʠ ʧʘʨʘʪʨʦʬʠʠ), 

ʛʘʩʪʨʦʵʥʪʝʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʵʥʜʦʢʨʠʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʘʣʠʤʝʥʪʘʨʥʘʷ ʜʠʩʪʨʦʬʠʷ, 

ʛʠʧʦʚʠʪʘʤʠʥʦʟ, ʨʘʭʠʪ, ʵʢʩʩʫʜʘʪʠʚʥʳʡ ʜʠʘʪʝʟ [13]. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʯʘʩʪʦʪʘ ʨʘʟʚʠʪʠʷ ʤʘʩʪʦʠʜʠʪʘ 

ʥʘ ʬʦʥʝ ʦʩʪʨʦʛʦ ʩʨʝʜʥʝʛʦ ʦʪʠʪʘ ʟʘʚʠʩʠʪ ʦʪ ʧʨʠʯʠʥʥʦʡ ʬʣʦʨʳ. ʊʘʢ, Haemophilus influenzae 

ʚʳʟʳʚʘʝʪ ʤʘʩʪʦʠʜʠʪ ʩ ʯʘʩʪʦʪʦʡ 0,3 ʩʣʫʯʘʷ ʥʘ 1000 ʧʘʮʠʝʥʪʦʚ; Moraxella catarrhalis ð 1,4 ʥʘ 

1000, Streptococcus pneumoniae ð ʜʦ 29,3 ʵʧʠʟʦʜʦʚ ʥʘ 1000 ʥʘʙʣʶʜʝʥʠʡ ʦʩʪʨʦʛʦ ʩʨʝʜʥʝʛʦ 

ʦʪʠʪʘ [14]. ʍʘʨʘʢʪʝʨ ʪʝʯʝʥʠʷ ʤʘʩʪʦʠʜʠʪʘ ʟʘʚʠʩʠʪ ʦʪ ʩʣʝʜʫʶʱʠʭ ʬʘʢʪʦʨʦʚ: ʚʠʜ ʠ 

ʚʠʨʫʣʝʥʪʥʦʩʪʴ ʤʠʢʨʦʬʣʦʨʳ ʠ ʩʦʩʪʦʷʥʠʝ ʠʤʤʫʥʠʪʝʪʘ, ʠʤʝʶʱʠʝʩʷ ʚ ʫʭʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʥʝʩʝʥʥʳʭ ʨʘʥʝʝ ʟʘʙʦʣʝʚʘʥʠʡ, ʩʦʩʪʦʷʥʠʝ ʥʦʩʘ ʠ ʥʦʩʦʛʣʦʪʢʠ [15ï17]. 

ʎʝʣʴ ð ʧʨʝʜʩʪʘʚʠʪʴ ʧʨʦʛʥʦʟ ʫʨʦʚʥʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʙʦʣʝʟʥʝʡ ʫʭʘ ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ 

ʦʪʨʦʩʪʢʘ ʫ ʧʦʜʨʦʩʪʢʦʚ ʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʫ ʢʦʪʦʨʳʭ ʩʫʱʝʩʪʚʫʝʪ ʫʛʨʦʟʘ ʪʷʞʝʣʦʛʦ ʠ 

ʦʩʣʦʞʥʝʥʥʦʛʦ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʜʣʷ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʫʧʨʘʚʣʷʝʤʳʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʢʦʤʠʪʝʪʘ ʂʠʨʛʠʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ. ʇʦʣʫʯʝʥʥʳʝ ʜʠʥʘʤʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʙʳʣʠ ʚʳʚʝʨʝʥʳ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ 

SSPS-16; ʣʦʛʘʨʠʬʤʠʯʝʩʢʘʷ ʣʠʥʠʷ ʪʨʝʥʜʘ ʜʣʷ ʟʘʙʦʣʝʚʘʥʠʷ ʙʳʣʘ ʚʳʙʨʘʥʘ ʢʘʢ ʥʘʠʙʦʣʝʝ 

ʮʝʣʝʩʦʦʙʨʘʟʥʘʷ. ʇʨʦʚʝʜʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ 

ʘʥʘʣʠʟʘ, ʧʦʟʚʦʣʠʚʰʝʝ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʝʨʦʷʪʥʳʡ ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʙʦʣʝʟʥʝʡ ʫʭʘ ʠ 

ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ ʫ ʧʦʜʨʦʩʪʢʦʚ ʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ. ʇʨʠ 

ʧʦʩʪʨʦʝʥʠʠ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʣʠʥʝʡʥʫʶ ʘʧʧʨʦʢʩʠʤʘʮʠʶ, ʪʘʢ ʢʘʢ 

ʧʦʢʘʟʘʪʝʣʴ ʠʟʤʝʨʷʝʪʩʷ ʩ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ. ʇʨʠ ʟʥʘʯʝʥʠʷʭ R2, ʨʘʚʥʳʭ 0,60 ʠ ʤʝʥʴʰʝʡ 

ʜʦʣʠ ʦʙʲʷʩʥʝʥʥʦʡ ʜʠʩʧʝʨʩʠʠ ʧʨʠʟʥʘʚʘʣʠ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʧʨʠʟʥʘʥʠʷ ʧʦʩʪʨʦʝʥʥʦʡ 

ʤʦʜʝʣʠ. ʍ ð ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʥʝʦʙʭʦʜʠʤ ʧʨʦʛʥʦʟ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ; R2 ð 

ʩʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʘʧʧʨʦʢʩʠʤʘʮʠʠ. 
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʈʠʩʫʥʢʘ 1, ʚ 2015 ʛ. ʚʧʝʨʚʳʝ ʚ ʞʠʟʥʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʙʦʣʝʟʥʠ ʫʭʘ ʠ 

ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ ʚ 919,9 ʩʣʫʯʘʝʚ ʫ ʚʟʨʦʩʣʳʭ ʠ ʧʦʜʨʦʩʪʢʦʚ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʥʘ 

100 ʪʳʩ ʥʘʩʝʣʝʥʠʷ. ʉ 2016 ʛ. ʙʳʣʦ ʟʘʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʢʘʢ ʫ ʚʟʨʦʩʣʦʛʦ 

ʥʘʩʝʣʝʥʠʷ, ʪʘʢ ʠ ʫ ʧʦʜʨʦʩʪʢʦʚ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ. ʅʘ 2019 ʛ. ʦʪʤʝʯʘʣʦʩʴ ʩʥʠʞʝʥʠʝ 

ʙʦʣʝʟʥʝʡ ʫʭʘ ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ ʚ 1,4 ʨʘʟʘ ʩʨʝʜʠ ʚʟʨʦʩʣʳʭ ʠ ʧʦʜʨʦʩʪʢʦʚ ʚ ʩʪʨʘʥʝ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ ʣʠʥʠʠ ʪʨʝʥʜʘ ʩʦʩʪʘʚʠʣʠ ʫ=64,54ʭ+868,82; ʧʨʠ RĮ = 0,5446. 

ʇʦʩʪʨʦʝʥʥʘʷ ʤʦʜʝʣʴ ʧʨʦʛʥʦʟʘ ʧʦ ʨʝʩʧʫʙʣʠʢʝ ʧʦ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚʟʨʦʩʣʳʭ ʠ ʧʦʜʨʦʩʪʢʦʚ ʧʦ 

ʙʦʣʝʟʥʷʤ ʫʭʘ ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ ʧʨʠʟʥʘʥʘ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ. ʉ 2020 ʛ. ʧʦ 2027 ʛ. 

ʦʪʤʝʯʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʜʦ 50 ʪʳʩ ʠ ʤʝʥʝʝ ʥʘ 100 ʪʳʩ ʥʘʩʝʣʝʥʠʷ. 
 

 
 

ʈʠʩʫʥʦʢ 1. ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʙʦʣʝʟʥʝʡ ʫʭʘ ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚʧʝʨʚʳʝ ʚ 

ʞʠʟʥʠ ʫ ʚʟʨʦʩʣʳʭ ʠ ʧʦʜʨʦʩʪʢʦʚ, ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ (ʂʠʨʛʠʟʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ). 

 

ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʙʦʣʝʟʥʝʡ ʫʭʘ ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚʧʝʨʚʳʝ ʚ 

ʞʠʟʥʠ ʚ ʛ. ɹʠʰʢʝʢ. ɺ 2015 ʛ. ʚʳʷʚʣʝʥʦ 1483,7 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ ʚʟʨʦʩʣʳʭ ʠ ʧʦʜʨʦʩʪʢʦʚ, ʘ ʚ 

ʛ. ʆʰʝ ʚ 2015 ʛ. ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚʳʷʚʣʝʥ ʚ 1885 ʩʣʫʯʘʷʭ, ʪ. ʝ. ʚ 1,2 ʨʘʟʘ ʙʦʣʴʰʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʦʣʠʮʝʡ (ʈʠʩʫʥʦʢ 2).  

ɺ 2019 ʛ. ʚ ʛ. ɹʠʰʢʝʢ ʚʧʝʨʚʳʝ ʚʳʷʚʣʝʥʦ ʫ 1571,1 ʚʟʨʦʩʣʳʭ ʠ ʧʦʜʨʦʩʪʢʦʚ ʥʘ 100 ʪʳʩ 

ʥʘʩʝʣʝʥʠʷ ʙʦʣʝʟʥʝʡ ʫʭʘ ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ. ɸ ʚ ʛ. ʆʰʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʫ 589,8 

ʚʟʨʦʩʣʳʭ ʠ ʧʦʜʨʦʩʪʢʦʚ ʥʘ 100 ʪʳʩ ʥʘʩʝʣʝʥʠʷ ʙʦʣʝʟʥʝʡ ʫʭʘ ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ , ʪ.ʝ ʚ 2,6 

ʨʘʟʘ ʤʝʥʴʰʝ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʛ. ɹʠʰʢʝʢ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ ʣʠʥʠʡ ʪʨʝʥʜʘ ʩʦʩʪʘʚʠʣʠ ʚ 

ʛ. ɹʠʰʢʝʢ ʫ=ī2,33ʭ+1525,4; ʧʨʠ RĮ = 0,0056 ʠ ʚ ʛ. ʆʰ ʫ=-341,48ʭ+2023,5; ʧʨʠ RĮ = 0,7329. 

ʇʦʩʪʨʦʝʥʥʘʷ ʟʘʙʦʣʝʚʘʥʠʡ ʙʦʣʝʟʥʠ ʫʭʘ ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ ʤʦʜʝʣʴ ʧʨʦʛʥʦʟʘ ʙʳʣʘ 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʜʣʷ ʛ. ʆʰ. ʉʥʠʞʝʥʠʝ ʚʳʷʚʣʷʝʤʦʩʪʠ ʙʦʣʝʟʥʝʡ ʫʭʘ ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ 

ʦʪʨʦʩʪʢʘ ʚ ʛ. ʆʰ, ʚʦʟʤʦʞʥʦ ʩʚʷʟʘʥʦ ʩ ʫʭʫʜʰʝʥʠʝʤ ʜʠʘʛʥʦʩʪʠʢʠ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʪ. ʝ. ʥʝʭʚʘʪʢʦʡ ʦʪʦʨʠʥʦʣʘʨʠʥʛʦʣʦʛʦʚ ʚ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ ʨʝʩʧʫʙʣʠʢʠ. 

ɸ ʧʨʦʛʥʦʟ ʜʣʷ ʛ. ɹʠʰʢʝʢ ʧʦ ʜʘʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʜʦ 2030 ʛ. ʚʝʨʦʷʪʝʥ ʧʦ ʩʪʘʙʠʣʴʥʦʤʫ 

ʩʮʝʥʘʨʠʶ. ʀʥʝʨʮʠʦʥʥʳʡ ʩʮʝʥʘʨʠʡ ʧʨʦʛʥʦʟʘ ʛ. ɹʠʰʢʝʢ ʠ ʛ. ʆʰ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʟʜʘʥʠʝ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ 
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ʢʦʣʠʯʝʩʪʚʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʦʪʦʨʠʥʦʣʘʨʠʥʛʦʣʦʛʦʚ ʚ ʨʝʛʠʦʥʳ.  
 

 
ʈʠʩʫʥʦʢ 2. ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʙʦʣʝʟʥʝʡ ʫʭʘ ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚʧʝʨʚʳʝ ʚ 

ʞʠʟʥʠ ʫ ʚʟʨʦʩʣʳʭ ʠ ʧʦʜʨʦʩʪʢʦʚ, ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ (ʚʟʨʦʩʣʳʝ ʠ ʧʦʜʨʦʩʪʢʠ). 
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʟʘʙʦʣʝʚʘʥʠʷ ʙʦʣʝʟʥʠ ʫʭʘ ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ ʚ 

ʮʝʣʦʤ ʧʦ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ, ʧʦʢʘʟʘʣ ʚʦʣʥʦʦʙʨʘʟʥʳʡ ʭʘʨʘʢʪʝʨ ʩ ʧʝʨʠʦʜʦʤ ʩʧʘʜʦʚ ʚ 2016 

ʠ 2018 ʛʛ. ʠ ʩ ʧʝʨʠʦʜʦʤ ʧʦʚʳʰʝʥʠʷ ʚ 2019 ʛ. ʇʨʦʛʥʦʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʧʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʜʦ 2027 ʛ. ʧʦ ʚʩʝʡ ʨʝʩʧʫʙʣʠʢʝ. ɺ ʛ. ʆʰ 

ʟʘʙʦʣʝʚʘʥʠʷ ʙʦʣʝʟʥʠ ʫʭʘ ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ ʠʤʝʣʦ ʤʝʩʪʦ ʩʧʘʜʘ ʩ 2015 ʛ., ʚʦʟʤʦʞʥʦ 

ʩʚʷʟʘʥʥʦʝ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʘʥʥʦʛʦ ʧʨʦʬʠʣʷ ʠ ʛʠʧʦʜʠʘʛʥʦʩʪʠʢʦʡ ʟʘʙʦʣʝʚʘʥʠʷ. ɸ 

ʧʦ ʜʘʥʥʳʤ ʧʦʣʫʯʝʥʥʦʛʦ ʧʨʦʛʥʦʟʘ ʚ ʛ. ɹʠʰʢʝʢ ʜʦ 2030 ʛ. ʚʝʨʦʷʪʝʥ ʩʪʘʙʠʣʴʥʳʡ ʧʨʦʛʥʦʟ ʜʘʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ. ʉ ʥʘʰʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʧʨʦʛʥʦʟ ʟʘʙʦʣʝʚʘʥʠʷ ʙʦʣʝʟʥʠ ʫʭʘ ʠ 

ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ ʫ ʧʦʜʨʦʩʪʢʦʚ ʠ ʚʟʨʦʩʣʳʭ ʩʚʷʟʘʥ ʩ ʛʠʧʦʜʠʘʛʥʦʩʪʠʢʦʡ ʟʘʙʦʣʝʚʘʥʠʷ ʥʘ 

ʧʝʨʚʠʯʥʦʤ ʵʪʘʧʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʊʘʢʞʝ, ʝʩʪʴ ʩʚʷʟʴ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʦʪʦʨʠʥʦʣʘʨʠʥʛʦʣʦʛʦʚ ʚ ʨʝʛʠʦʥʘʭ, ʦʩʦʙʝʥʥʦ ʚ ʦʪʜʝʣʴʥʳʭ ʩʝʣʴʩʢʠʭ ʤʝʩʪʥʦʩʪʷʭ. ʅʦ ʜʣʷ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʦ ʨʘʥʥʝʝ ʚʳʷʚʣʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʩ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʫʭʘ ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ, ʫ ʢʦʪʦʨʳʭ ʝʩʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʦʩʣʦʞʥʝʥʠʷ 

ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʧʦʩʣʝʜʫʶʱʝʤ, ʧʨʠ ʥʝ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʣʝʯʝʥʠʠ.  
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ɸʥʥʦʪʘʮʠʷ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʟʘ ʧʝʨʠʦʜ 2010ï2019 ʛʛ., ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ 

ʅʘʮʠʦʥʘʣʴʥʳʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʢʦʤʠʪʝʪʦʤ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʦʙʱʝʡ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʨʠʥʠʪʦʤ ʫ ʜʝʪʩʢʦʛʦ ʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ. ɼʣʷ ʦʙʱʝʡ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʫ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 0 ʜʦ 14-ʪʠ ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ 

ʣʦʛʘʨʠʬʤʠʯʝʩʢʘʷ ʣʠʥʠʷ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʛʦ ʪʨʝʥʜʘ. 

 

Abstract. Based on static data for the period 2010-2019. Submitted by the National Statistical 

Committee of the Kyrgyz Republic, an analysis of the overall incidence of allergic rhinitis in the 

child and adult population of the Kyrgyz Republic was carried out. A logarithmic prognostic trend 

line was drawn for general morbidity and children aged 0 to 14 years. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʨʠʥʠʪ, ʜʝʪʠ, ʥʘʩʝʣʝʥʠʝ, ʧʨʦʛʥʦʟ. 

 

Keywords: allergic rhinitis, children, population, prognosis. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ɸʣʣʝʨʛʠʯʝʩʢʠʡ ʨʠʥʠʪ, ʷʚʣʷʷʩʴ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʫʶ ʧʨʦʙʣʝʤʫ ʚʦ 

ʚʩʝʤ ʤʠʨʝ [1]. ʇʦ ʜʘʥʥʳʤ ʨʘʟʥʳʭ ʘʚʪʦʨʦʚ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ɸʈ ʚ ʩʪʨʘʥʘʭ ʤʠʨʘ ʚʘʨʴʠʨʫʝʪ 

ʦʪ 4% ʜʦ 32%, ʘ ʚ ʈʦʩʩʠʠ ð ʦʪ 10% ʜʦ 24% [2ï11].  

ɺ ʦʙʟʦʨʝ Mastrorilli et al. ʩʦʦʙʱʘʝʪʩʷ, ʯʪʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ɸʈ ʚ 

ʩʪʨʘʥʘʭ ɿʘʧʘʜʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘʯʠʥʘʷ ʩ 1960-ʭ ʛʦʜʦʚ. ʅʝʩʢʦʣʴʢʦ ʧʦʟʞʝ ʩʭʦʞʘʷ ʪʝʥʜʝʥʮʠʷ 

ʩʪʘʣʘ ʦʪʤʝʯʘʪʴʩʷ ʠ ʚ ʩʪʨʘʥʘʭ ʩʦ ʩʨʝʜʥʠʤ ʫʨʦʚʥʝʤ ʜʦʭʦʜʘ. ʅʘʧʨʠʤʝʨ, ʥʘ ɹʣʠʞʥʝʤ ɺʦʩʪʦʢʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ɸʈ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 9% ʜʦ 38%, ʚʝʨʦʷʪʥʦ, ʠʟ-ʟʘ 

ʧʨʦʜʦʣʞʘʶʱʝʛʦʩʷ ʧʝʨʝʭʦʜʘ ʢ çʟʘʧʘʜʥʦʤʫè ʦʙʨʘʟʫ ʞʠʟʥʠ [12].  

ʀʩʩʣʝʜʦʚʘʥʠʝ ISAAC (International Study of Asthma and Allergies in Childhood) ʧʦʢʘʟʘʣʦ, 

ʯʪʦ ʚ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ 8,3% ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 6 ʜʦ 7 ʣʝʪ ʩʪʨʘʜʘʶʪ ɸʈ, ʚ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ 

ð 8,8%, ʘ ʚ ʖʞʥʦʡ ɸʤʝʨʠʢʝ ð 13,1% [13].  

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʫʣʫʯʰʝʥʠʝ ʧʦʥʠʤʘʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ɸʈ ʩʨʝʜʠ ʜʝʪʝʡ 

ʚ ʚʦʟʨʘʩʪʝ ʩʪʘʨʰʝ 6 ʣʝʪ (ʚʦ ʤʥʦʛʦʤ, ʙʣʘʛʦʜʘʨʷ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ISAAC), 

ʜʘʥʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʝʪʝʡ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʥʝʜʦʩʪʘʪʦʯʥʦ [14]. 

ʆʙʱʝʥʘʮʠʦʥʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʦʚʝʜʝʥʥʦʝ ʚ ʇʦʨʪʫʛʘʣʠʠ, ʫʩʪʘʥʦʚʠʣʦ, ʯʪʦ 43,4% 

ʜʝʪʝʡ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩʪʨʘʜʘʶʪ ʨʠʥʠʪʦʤ [15]. 
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ɸʈ ð ʦʜʥʦ ʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʜʝʪʝʡ, 

ʨʘʟʚʠʚʘʶʱʝʝʩʷ ʥʘ ʨʘʥʥʝʤ ʵʪʘʧʝ ʞʠʟʥʠ ʩ ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 3 ʜʦ 

10 ʣʝʪ [16]. ʌʠʟʠʯʝʩʢʠʡ ʜʠʩʢʦʤʬʦʨʪ, ʚʳʟʚʘʥʥʳʡ ʦʩʥʦʚʥʳʤʠ ʩʠʤʧʪʦʤʘʤʠ ɸʈ ʠ 

ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʦʢʘʟʳʚʘʝʪ ʥʝʞʝʣʘʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ 

ʩʦʩʪʦʷʥʠʝ ʠ ʩʦʮʠʘʣʴʥʫʶ ʞʠʟʥʴ ʣʶʜʝʡ, ʦʛʨʘʥʠʯʠʚʘʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʯʝʣʦʚʝʢʘ ʠ ʫʭʫʜʰʘʷ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ. ɻʦʣʦʚʥʘʷ ʙʦʣʴ, ʧʦʚʳʰʝʥʥʘʷ ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʴ ʠ 

ʫʪʦʤʣʷʝʤʦʩʪʴ, ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʥʠʤʘʥʠʷ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝ ʦʩʥʦʚʥʳʝ ʩʠʤʧʪʦʤʳ ɸʈ, 

ʧʨʠʚʦʜʷʪ ʢ ʩʥʠʞʝʥʠʶ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʦʙʫʯʝʥʠʶ ʫ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ [17ï20]. ɹʦʣʝʝ 

ʧʦʣʦʚʠʥʳ ʙʦʣʴʥʳʭ ʩʦ ʚʨʝʤʝʥʝʤ (ʚ ʩʨʝʜʥʝʤ ʯʝʨʝʟ 7ï11 ʣʝʪ) ʦʪʤʝʪʠʣʠ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʝ 

ʫʭʫʜʰʝʥʠʝ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ: ʩʠʤʧʪʦʤʳ ʥʦʩʠʣʠ ʥʝ ʵʧʠʟʦʜʠʯʝʩʢʠʡ, ʘ ʧʦʩʪʦʷʥʥʳʡ 

ʭʘʨʘʢʪʝʨ, ʧʨʦʷʚʣʝʥʠʷ ʩʪʘʣʠ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤʠ, ʘ ʪʝʨʘʧʠʷ ð ʤʘʣʦʵʬʬʝʢʪʠʚʥʦʡ. ʇʦʯʪʠ 30% 

ʙʦʣʴʥʳʭ ɸʈ ʚ ʩʨʝʜʥʝʤ ʯʝʨʝʟ 7ï10 ʣʝʪ ʦʪʤʝʪʠʣʠ ʧʨʠʩʦʝʜʠʥʝʥʠʝ ʪʘʢʠʭ ʩʠʤʧʪʦʤʦʚ, ʢʘʢ ʢʘʰʝʣʴ 

ʠ ʫʜʫʰʴʝ, ʠ ʚ 25% ʩʣʫʯʘʝʚ ʧʘʮʠʝʥʪʘʤ ʚʧʦʩʣʝʜʩʪʚʠʠ ʙʳʣ ʧʦʩʪʘʚʣʝʥ ʜʠʘʛʥʦʟ çʙʨʦʥʭʠʘʣʴʥʘʷ 

ʘʩʪʤʘè [19ï20]. ɺ ʩʚʷʟʠ ʩ ʟʘʛʨʷʟʥʝʥʠʝʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʚʳʙʨʦʩʘʤʠ, 

ʚʳʭʣʦʧʥʳʤʠ ʛʘʟʘʤʠ, ʛʦʩʧʦʜʩʪʚʫʶʱʠʤ ʩʪʝʨʝʦʪʠʧʦʤ ʜʦʤʘʰʥʝʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ, 

ʙʝʩʢʦʥʪʨʦʣʴʥʳʤ ʧʨʠʝʤʦʤ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʤʠʨʝ, ʠ ʚ 

ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʵʢʦʥʦʤʠʯʝʩʢʠ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ, ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʝʛʦ ʪʨʠʜʮʘʪʠʣʝʪʠʷ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʨʠʥʠʪʦʤ ʥʝʫʢʣʦʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ [21ï22]. ʇʦ ʜʘʥʥʳʤ ʨʷʜʘ 

ʘʚʪʦʨʦʚ, ʪʦʣʴʢʦ 18% ʧʘʮʠʝʥʪʦʚ ʩ ɸʈ ʦʙʨʘʱʘʝʪʩʷ ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʦʛʦ 

ʛʦʜʘ ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʧʝʨʚʳʭ ʩʠʤʧʪʦʤʦʚ ʟʘʙʦʣʝʚʘʥʠʷ, ʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʜʘʥʥʳʡ 

ʠʥʪʝʨʚʘʣ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 8,1 ʛʦʜʘ. ʇʨʠ ʵʪʦʤ ʧʦ ʨʘʟʥʳʤ ʧʨʠʯʠʥʘʤ ʧʨʠʤʝʨʥʦ 53% 

ʧʘʮʠʝʥʪʦʚ ʩ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʳʤ ɸʈ ʣʝʯʝʥʠʝ ʥʝ ʧʦʣʫʯʘʶʪ [23]. 

ʆʩʥʦʚʥʳʤʠ ʨʘʥʥʠʤʠ ʩʠʤʧʪʦʤʘʤʠ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʨʠʥʠʪʘ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʷʚʣʷʶʪʩʷ: ʟʫʜ ʚ 

ʥʦʩʫ ʠ ʛʣʘʟʘʭ, ʯʠʭʘʥʠʝ, ʟʘʣʦʞʝʥʥʦʩʪʴ ʥʦʩʘ, ʨʠʥʦʨʝʷ, ʩʥʠʞʝʥʠʝ ʦʙʦʥʷʥʠʷ, ʞʞʝʥʠʝ ʠ 

ʧʦʢʨʘʩʥʝʥʠʝ ʛʣʘʟ, ʩʣʝʟʦʪʝʯʝʥʠʝ, ʩʪʝʢʘʥʠʝ ʥʘʟʘʣʴʥʦʛʦ ʩʦʜʝʨʞʠʤʦʛʦ ʧʦ ʟʘʜʥʝʡ ʩʪʝʥʢʝ ʛʣʦʪʢʠ 

[2]. ʂ ʙʦʣʝʝ ʧʦʟʜʥʠʤ ʩʠʤʧʪʦʤʘʤ ʦʪʥʦʩʷʪʩʷ: ʩʥʠʞʝʥʠʝ ʩʣʫʭʘ, ʦʪʘʣʛʠʷ, ʦʪʝʯʥʦʩʪʴ ʚʝʢ, ʛʦʣʦʚʥʘʷ 

ʙʦʣʴ, ʫʩʪʘʣʦʩʪʴ ʠ ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʴ [24]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʨʠʥʠʪ (ɸʈ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʝʨʴʝʟʥʫʶ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʧʨʦʙʣʝʤʫ, ʩʦʧʦʩʪʘʚʠʤʫʶ ʩ ʧʨʦʙʣʝʤʦʡ ʪʘʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʢʘʢ 

ʙʨʦʥʭʠʘʣʴʥʘʷ ʘʩʪʤʘ, ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ ʠʣʠ ʙʦʣʝʟʥʠ ʩʝʨʜʮʘ. ʇʦ ʜʘʥʥʳʤ ɺʆɿ, ʚ ʪʝʯʝʥʠʝ XXI ʚ. 

ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦ ʩʚʦʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʟʘʡʤʫʪ ʚʪʦʨʦʝ ʤʝʩʪʦ ʚ ʤʠʨʦʚʦʡ 

ʧʦʧʫʣʷʮʠʠ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʥʝ ʚʩʝ ʧʘʮʠʝʥʪʳ ʦʙʨʘʱʘʶʪʩʷ ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦʱʴʶ, ʧʨʠʙʝʛʘʷ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʣʝʯʝʥʠʶ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ɸʈ ʥʝʩʚʦʝʚʨʝʤʝʥʥʦ 

ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʥʘ ʘʤʙʫʣʘʪʦʨʥʦʤ ʧʨʠʝʤʝ [25]. 

 ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʦʙʣʝʤʘ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʨʠʥʠʪʘ ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʝ ʙʦʣʴʰʝʝ 

ʢʣʠʥʠʯʝʩʢʦʝ ʠ ʩʦʮʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʩʚʷʟʠ ʩ ʦʙʱʠʤ ʨʦʩʪʦʤ ʯʠʩʣʘ ʘʣʣʝʨʛʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ. ʊʘʢ, ʧʦ ʜʘʥʥʳʤ ɺʆɿ, ʙʦʣʝʝ 40% ʥʘʩʝʣʝʥʠʷ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ʠʤʝʶʪ ʧʨʠʟʥʘʢʠ ʪ. ʥ. 

ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʛʦʪʦʚʥʦʩʪʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʯʘʩʪʦʪʘ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʨʠʥʠʪʘ ʚ ʦʙʱʝʡ 

ʧʦʧʫʣʷʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 10ï20%. ʇʨʠ ʵʪʦʤ ʥʘʫʯʥʳʝ ʧʨʦʛʥʦʟʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʜʘʣʴʥʝʡʰʝʤ 

ʨʦʩʪʝ ʫʨʦʚʥʷ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ [26]. 

ʎʝʣʴ ð  ʧʨʝʜʩʪʘʚʠʪʴ ʧʨʦʛʥʦʟ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʨʠʥʠʪʦʤ ʫ ʜʝʪʩʢʦʛʦ ʠ 

ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʜʣʷ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʫʧʨʘʚʣʷʝʤʳʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʫ ʜʘʥʥʦʛʦ ʢʦʥʪʠʥʛʝʥʪʘ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʢʦʤʠʪʝʪʘ ʂʠʨʛʠʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 
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ʦʙʨʘʙʦʪʢʝ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ SSPS-16. ʇʨʦʚʝʜʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʧʦʟʚʦʣʠʚʰʝʝ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʝʨʦʷʪʥʳʡ ʫʨʦʚʝʥʴ 

ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʨʠʥʠʪʘ ʢʘʢ ʫ ʜʝʪʩʢʦʛʦ, ʪʘʢ ʠ ʫ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ. 

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʣʠʥʝʡʥʫʶ ʘʧʧʨʦʢʩʠʤʘʮʠʶ, ʪʘʢ ʢʘʢ 

ʧʦʢʘʟʘʪʝʣʴ ʠʟʤʝʨʷʝʪʩʷ ʩ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ. ʇʨʠ ʟʥʘʯʝʥʠʷʭ R2, ʨʘʚʥʳʭ 0,60 ʠ ʤʝʥʴʰʝʡ 

ʜʦʣʠ ʦʙʲʷʩʥʝʥʥʦʡ ʜʠʩʧʝʨʩʠʠ ʧʨʠʟʥʘʚʘʣʠ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʧʨʠʟʥʘʥʠʷ ʧʦʩʪʨʦʝʥʥʦʡ 

ʤʦʜʝʣʠ. ʍ ð ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʜʣʷ ʢʦʪʦʨʦʛʦ ʥʝʦʙʭʦʜʠʤ ʧʨʦʛʥʦʟ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ; RĮ ð ʩʪʝʧʝʥʴ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʘʧʧʨʦʢʩʠʤʘʮʠʠ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʷ 

ʇʨʦʚʝʜʝʥ ʧʨʦʛʥʦʟ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʨʠʥʠʪʦʤ, ʢʘʢ ʫ ʚʟʨʦʩʣʦʛʦ, ʪʘʢ ʠ ʫ 

ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʚʳʷʚʣʝʥʥʳʭ ʚʧʝʨʚʳʝ ʚ ʞʠʟʥʠ. 

ʂʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 1, ʚ 2010 ʛ. ʫ 187 ʜʝʪʝʡ ʚʧʝʨʚʳʝ ʙʳʣ ʚʳʷʚʣʝʥ ʘʣʣʝʨʛʠʯʝʩʢʠʡ 

ʨʠʥʠʪ. ʉ 2015 ʛ. ð ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʨʠʥʠʪ ʙʳʣ ʚʳʷʚʣʝʥ ʚʧʝʨʚʳʝ ʫ 298 ʜʝʪʝʡ ʠ ʩ ʜʘʥʥʦʛʦ 

ʤʦʤʝʥʪʘ ʦʪʤʝʯʘʝʪʩʷ ʨʦʩʪ ʟʘʙʦʣʝʚʘʥʠʷ.  

ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʦʛʦ ʣʠʥʝʡʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʩ 2010 ʛ. ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʧʨʦʛʥʦʟʘ ʫ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 1 ʜʦ 4 ʣʝʪ ʜʦ 2030 ʛ ʦʪʤʝʯʘʝʪʩʷ ʨʦʩʪ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʫ ʜʝʪʝʡ 

ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ. ʈʦʩʪ ʧʦ ʜʘʥʥʳʤ ʧʨʦʛʥʦʟʘ ʚ 2030 ʛ ʫ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 1 ʜʦ 4 ʣʝʪ 

ʫʚʝʣʠʯʠʪʩʷ ʚ 1,7 ʨʘʟ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 2019 ʛ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ ʣʠʥʠʠ ʪʨʝʥʜʘ ʩʦʩʪʘʚʠʣ ʫ=44,921ʭ+178,13; ʧʨʠ RĮ = 0,7982. 

ʀʥʝʨʮʠʦʥʥʳʡ ʩʮʝʥʘʨʠʡ ʧʨʦʛʥʦʟʘ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʨʠʥʠʪʘ ʫ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 1 ʜʦ 4 ʣʝʪ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʟʜʘʥʠʝ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʧʨʦʬʠʣʘʢʪʠʢʠ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʥʘ 

ʧʝʨʚʠʯʥʦʤ ʫʨʦʚʥʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ (ʈʠʩʫʥʦʢ 1). 

 
ʈʠʩʫʥʦʢ 1. ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʠ ʧʨʦʛʥʦʟ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʨʠʥʠʪʦʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ 

ʚʧʝʨʚʳʝ ʚ ʞʠʟʥʠ, ʜʝʪʠ 1ï4 ʛʦʜʘ (ʘʙʩ. ʯ.). 

ʇʨʠʤʝʯʘʥʠʝ: * ʚ ʜʘʥʥʳʝ ʛʦʜr ʧʨʦʛʥʦʟ ʧʨʦʚʦʜʠʣʩʷ ʠʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʦʛʦ ʣʠʥʝʡʥʦʛʦ ʫʨʘʚʥʝʥʠʷ. 

 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʥʘʣʠʟʘ ʧʦ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʨʠʥʠʪʘ ʫ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ 

ʦʪ 0 ʜʦ 14 ʣʝʪ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ. ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʠʤʝʣʦ ʤʝʩʪʦ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʜʝʪʝʡ ʩ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʝʡ ʩ 2010 ʛʦʜʘ (1076)  ʧʦ 2019 ʛʦʜʳ (2571). ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʛʥʦʟʘ ʩ 

2020 ʧʦ 2030 ʛʦʜʳ ʠʤʝʝʪ ʤʝʩʪʦ ʨʦʩʪʘ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʩʨʝʜʠ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 0 ʜʦ 14-

ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ (ʈʠʩʫʥʦʢ 2).  
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ʈʠʩʫʥʦʢ 2. ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʠ ʧʨʦʛʥʦʟ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʨʠʥʠʪʦʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ 

ʚʧʝʨʚʳʝ ʚ ʞʠʟʥʠ, ʜʝʪʠ 0ï14 ʣʝʪ (ʘʙʩ. ʯ.). 

ʇʨʠʤʝʯʘʥʠʝ: * ʚ ʜʘʥʥʳʭ ʛʦʜʘʭ ʧʨʦʛʥʦʟ ʧʨʦʚʦʜʠʣʩʷ ʠʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʦʛʦ ʣʠʥʝʡʥʦʛʦ ʫʨʘʚʥʝʥʠʷ. 

 

ʋʚʝʣʠʯʝʥʠʝ ʙʫʜʝʪ ʚ 1,6 ʨʘʟ ʚ 2030 ʛʦʜʫ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ 2019 ʛʦʜʘ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ ʣʠʥʠʠ ʪʨʝʥʜʘ ʫ ʜʝʪʝʡ ʩ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʨʠʥʠʪʦʤ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 

0 ʜʦ 14 ʣʝʪ ʩʦʩʪʘʚʠʣ ʫ=172,52ʭ+913,93; ʧʨʠ RĮ = 0,8363 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦʩʪʨʦʝʥʥʘʷ ʜʣʷ 

ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 0 ʜʦ 14 ʣʝʪ ʩ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʨʠʥʠʪʦʤ ʤʦʜʝʣʴ ʧʨʦʛʥʦʟʘ ʧʨʠʟʥʘʥʘ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ. ʊʘʢʞʝ ʠʤʝʝʪ ʤʝʩʪʦ ʩʦʟʜʘʥʠʝ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʩʪʨʘʥʝ. 

ʊʘʢʞʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʨʠʥʠʪʦʤ ʫ ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ 

ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʩ 2010 ʛ. (ʈʠʩʫʥʦʢ 3). 

 
 

ʈʠʩʫʥʦʢ 3. ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʠ ʧʨʦʛʥʦʟ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʨʠʥʠʪʦʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ 

ʚʧʝʨʚʳʝ ʚ ʞʠʟʥʠ, ʚʩʝ ʥʘʩʝʣʝʥʠʝ (ʘʙʩ. ʯ.). 

ʇʨʠʤʝʯʘʥʠʝ: * ʚ ʜʘʥʥʳʭ ʛʦʜʘʭ ʧʨʦʛʥʦʟ ʧʨʦʚʦʜʠʣʩʷ ʠʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʦʛʦ ʣʠʥʝʡʥʦʛʦ ʫʨʘʚʥʝʥʠʷ. 

 

ɺ 2010 ʛ. ʫ 4461 ʣʶʜʝʡ ʚʧʝʨʚʳʝ ʙʳʣ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʨʠʥʠʪ. ʉ ʜʘʥʥʦʛʦ 
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ɿʘʙʦʣʝʚʘʥʠʝ ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷʃʠʥʝʡʥʘʷ (ɿʘʙʦʣʝʚʘʥʠʝ ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ)
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ʛʦʜʘ ʦʪʤʝʯʘʝʪʩʷ ʨʦʩʪ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ. ɺ 2019 ʛʦʜʫ ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʨʠʥʠʪ 

ʚʧʝʨʚʳʝ ʙʳʣ ʚʳʷʚʣʝʥ ʫ 7571 ʣʶʜʝʡ. ʇʦ ʧʨʦʛʥʦʟʫ ʩ 2020 ʛʦʜʘ ʧʦ 2030 ʛʦʜʳ ʦʪʤʝʯʘʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʨʠʥʠʪʘ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ.  

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʣʠʥʠʷ ʪʨʝʥʜʘ ʚʳʨʘʞʘʝʪ ʫʨʘʚʥʝʥʠʝ ʫ=282,02ʭ+4370,6; ʧʨʠ RĮ = 0,8181. 

ʅʘ 2030 ʛ. ʧʦ ʧʨʦʚʝʜʝʥʥʦʤʫ ʧʨʦʛʥʦʟʫ ʠʤʝʝʪ ʤʝʩʪʦ ʫʚʝʣʠʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʚ 1,4 ʨʘʟʘ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ 2019 ʛ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʟʘʙʦʣʝʚʘʥʠʷ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʨʠʥʠʪʦʤ ʫ ʜʝʪʩʢʦʛʦ ʠ 

ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʦʜʲʝʤ ʟʘʙʦʣʝʚʘʥʠʷ. ʈʦʩʪ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʦ-ʚʠʜʠʤʦʤʫ ʩʚʷʟʘʥ ʩ ʫʣʫʯʰʝʥʠʝʤ ʫʨʦʚʥʷ ʜʠʘʛʥʦʩʪʠʢʠ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʩʪʨʘʥʳ. ʀʥʝʨʮʠʦʥʥʳʡ ʩʮʝʥʘʨʠʡ ʧʨʦʛʥʦʟʘ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʨʠʥʠʪʘ, ʢʘʢ ʫ 

ʜʝʪʩʢʦʛʦ, ʪʘʢ ʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʨʝʩʧʫʙʣʠʢʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʟʜʘʥʠʝ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ 

ʩʠʩʪʝʤʳ ʧʨʦʬʠʣʘʢʪʠʢʠ ʥʘ ʧʝʨʚʠʯʥʦʤ ʫʨʦʚʥʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. 
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ʩʝʨʜʮʝʤ ʠ ʪʨʦʤʙʦʟʦʤ ʧʨʘʚʦʛʦ ʞʝʣʫʜʦʯʢʘ. ʇʨʦʚʝʜʝʥʳ ʣʘʙʦʨʘʪʦʨʥʳʝ (ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʢʨʝʘʪʠʥʠʥʘ, ʮʠʩʪʘʪʠʥʘ ʉ, ʬʘʢʪʦʨʘ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ-ʘʣʴʬʘ (TNF-Ŭ) ʠ ʠʥʪʝʨʣʝʡʢʠʥʘ (IL) -10) ʠ 
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ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ (ʵʭʦʢʘʨʜʠʦʛʨʘʬʠʷ ʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ ʢʘʨʦʪʠʜʥʳʭ ʘʨʪʝʨʠʡ) 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʭʦʜʥʦ ʠ ʚ ʜʠʥʘʤʠʢʝ ʣʝʯʝʥʠʷ ʢʦʤʙʠʥʘʮʠʝʡ çʨʠʚʘʨʦʢʩʘʙʘʥ + 

ʘʮʝʪʠʣʩʘʣʠʮʠʣʦʚʘʷ ʢʠʩʣʦʪʘ (ɸʉʂ)è. ɺ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʷ ʧʘʮʠʝʥʪ ʧʨʠʥʠʤʘʣ 

ʨʠʚʘʨʦʢʩʘʙʘʥ 20 ʤʛ, ɸʉʂ 100 ʤʛ, ʣʠʟʠʥʦʧʨʠʣ 5 ʤʛ, ʙʠʩʦʧʨʦʣʦʣ 2,5 ʤʛ ʚ ʩʫʪʢʠ ʠ 

ʦʢʩʠʛʝʥʦʪʝʨʘʧʠʶ ʚ ʘʤʙʫʣʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. ʈʝʟʫʣʴʪʘʪʳ. ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʪʝʨʘʧʠʷ 

çʨʠʚʘʨʦʢʩʘʙʘʥ 20 ʤʛ + ʘʮʝʪʠʣʩʘʣʠʮʠʣʦʚʘʷ ʢʠʩʣʦʪʘ 100 ʤʛè ʚ ʩʫʪʢʠ ʧʨʠʚʝʣʘ ʢ ʨʘʩʪʚʦʨʝʥʠʶ 

ʪʨʦʤʙʘ ʫ ʜʘʥʥʦʛʦ ʧʘʮʠʝʥʪʘ. ɺ ʜʠʥʘʤʠʢʝ ʥʘʙʣʶʜʝʥʠʷ ʦʪʤʝʯʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʝ 

ʮʠʩʪʘʪʠʥʘ ʉ (1,10 ʤʛ/ʣ ʧʨʦʪʠʚ ʠ 1,13 ʤʛ/ʣ) ʠ ʫʚʝʣʠʯʝʥʠʝ (72,0 ʤʣ/ʤʠʥ ʧʨʦʪʠʚ 66,7 ʤʣ/ʤʠʥ) 

ʨʘʩʯʝʪʥʦʡ ʩʢʦʨʦʩʪʠ ʢʣʫʙʦʯʢʦʚʦʡ ʬʠʣʴʪʨʘʮʠʠ. ɺʳʨʦʩʣʘ ʢʦʥʮʝʥʪʨʘʮʠʷ IL-10 ʧʣʘʟʤʳ ʢʨʦʚʠ 

(ʠʩʭʦʜʥʦ 8,904 ʧʛ/ʤʣ ʧʨʦʪʠʚ 16,216 ʧʛ/ʤʣ ʚ ʜʠʥʘʤʠʢʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʩʥʠʟʠʣʩʷ ʫʨʦʚʝʥʴ 

TNF-Ŭ (ʠʩʭʦʜʥʦ 3,750 ʧʛ/ʤʣ ʧʨʦʪʠʚ 1,957 ʧʛ/ʤʣ ʚ ʜʠʥʘʤʠʢʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɺ ʧʨʦʮʝʩʩʝ 

ʣʝʯʝʥʠʷ ʚʳʷʚʣʝʥʦ ʫʤʝʥʴʰʝʥʠʝ ʧʦʣʦʩʪʠ ʧʨʘʚʦʛʦ ʞʝʣʫʜʦʯʢʘ (3,2 ʩʤ ʧʨʦʪʠʚ 3,5 ʩʤ), ʜʠʘʤʝʪʨʘ 

ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ (3,1 ʩʤ ʧʨʦʪʠʚ 3,5 ʩʤ), ʜʘʚʣʝʥʠʷ ʚ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ (63 ʤʤ ʨʪ. ʩʪ. ʧʨʦʪʠʚ 

74 ʤʤ ʨʪ. ʩʪ.) ʠ ʧʨʠʨʦʩʪ ʚʝʣʠʯʠʥʳ ʩʠʩʪʦʣʠʯʝʩʢʦʡ ʵʢʩʢʫʨʩʠʠ ʢʦʣʴʮʘ ʪʨʝʭʩʪʚʦʨʯʘʪʦʛʦ ʢʣʘʧʘʥʘ 

(2,1 ʩʤ ʧʨʦʪʠʚ 2,0 ʩʤ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ. ɿʘʢʣʶʯʝʥʠʝ. ʇʨʠʤʝʥʝʥʠʝ 

ʨʠʚʘʨʦʢʩʘʙʘʥʘ ʚ ʜʦʟʝ 20 ʤʛ ʠ ʘʮʝʪʠʣʩʘʣʠʮʠʣʦʚʦʡ ʢʠʩʣʦʪʳ 100 ʤʛ ʚ ʩʫʪʢʠ ʫ ʧʘʮʠʝʥʪʘ ʩ 

ʪʨʦʤʙʦʟʦʤ ʧʨʘʚʦʛʦ ʞʝʣʫʜʦʯʢʘ ʚʩʣʝʜʩʪʚʠʝ ʠʜʠʦʧʘʪʠʯʝʩʢʦʛʦ ʣʝʛʦʯʥʦʛʦ ʬʠʙʨʦʟʘ, ʦʩʣʦʞʥʝʥʥʦʛʦ 

ʭʨʦʥʠʯʝʩʢʦʡ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʙʝʟʦʧʘʩʥʳʤ ʚ 

ʦʪʥʦʰʝʥʠʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʩʠʩʪʝʤʥʦʡ ʵʤʙʦʣʠʠ ʮʝʨʝʙʨʘʣʴʥʦʛʦ ʠʥʩʫʣʴʪʘ. ʂʦʤʙʠʥʘʮʠʷ 

ʨʠʚʘʨʦʢʩʘʙʘʥ + ʥʠʟʢʠʝ ʜʦʟʳ ʘʮʝʪʠʣʩʘʣʠʮʠʣʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʩʦʩʪʘʚʝ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʨʘʧʠʠ 

ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʢʘʨʜʠʦ-ʠ ʥʝʬʨʦʧʨʦʪʝʢʪʠʚʥʳʡ ʵʬʬʝʢʪ.  

 

Abstract. Purpose of the study. To study effectiveness of rivaroxaban therapy, dynamics of 

renal function and cytokine status in a patient with idiopathic pulmonary fibrosis and right 

ventricular thrombosis. Material and methods. A clinical case of patient B., 49, suffering from 

slowly progressing idiopathic pulmonary fibrosis (IPF) complicated by chronic respiratory failure, 

secondary pulmonary arterial hypertension, pulmonary heart and right ventricular thrombosis, is 

analyzed. Laboratory (determination of creatinine, cystatin C, TNF-Ŭ and IL-10) and instrumental 

(echocardiography and ultrasound scanning of carotid arteries) examinations were performed 

initially and in the dynamics of treatment with the combination of rivaroxaban and acetylsalicylic 

acid (ASA). Throughout the follow-up period, the patient took rivaroxaban 20 mg, ASA 100 mg, 

lisinopril 5 mg, bisoprolol 2.5 mg per day and oxygen therapy on an outpatient basis. Results. 

Combination therapy of rivaroxaban 20 mg and acetylsalicylic acid 100 mg per day led to 

dissolution of the thrombus in this patient. In the dynamics of the observation, a decrease of cystatin 

C (1.10 mg/L vs. 1.13 mg/L) and an increase (72 ml/min versus 66,7 ml/min) of the estimated 

glomerular filtration rate were noted. The concentration IL-10 concentration increased (initially 

8.904 pg/ml versus 16.216 pg/ml in dynamics, respectively), TNF-Ŭ level decreased (initially 3.750 

pg/ml versus 1.957 pg/ml in dynamics, respectively). During the treatment, a decrease in the right 

ventricular cavity (3.2 cm vs. 3.5 cm), pulmonary artery diameter (3.1 cm vs. 3.5 cm), pulmonary 

artery pressure (63 mm Hg vs. 74 mm Hg) and an increase in the size of the systolic excursion of 

the tricuspid valve ring (2.1 cm vs. 2.0 cm) was found compared with the baseline data. Conclusion. 

Use of rivaroxaban at a dose of 20 mg and acetylsalicylic acid of 100 mg per day in a patient with 

right ventricular thrombosis as a result of idiopathic pulmonary fibrosis complicated by chronic 

heart failure is effective and safe for the prevention of systemic embolism of cerebral stroke. The 

combination of rivaroxaban and low doses of acetylsalicylic acid in the traditional therapy has a 

positive cardio and nephroprotective effect. 
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ɺʚʝʜʝʥʠʝ 

ʇʨʦʙʣʝʤʘ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʛʦ ʣʝʛʦʯʥʦʛʦ ʬʠʙʨʦʟʘ (ʀʃʌ) ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤ 

ʢʘʨʜʠʦʨʝʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʚ ʩʚʷʟʠ ʩ ʪʷʞʝʣʳʤ ʪʝʯʝʥʠʝʤ [1ï2] ʠ 

ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩ ʚʦʟʨʘʩʪʦʤ [3ï4]. ɺ ʩʨʝʜʥʝʤ ʟʘʙʦʣʝʚʘʥʠʝ ʯʘʱʝ 

ʚʩʝʛʦ ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʧʘʮʠʝʥʪʦʚ ʚ ʚʦʟʨʘʩʪʝ ʩʪʘʨʰʝ 50 ʣʝʪ. ɺ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʧʘʮʠʝʥʪʳ ʩ ʀʃʌ, ʢʘʢ ʧʨʘʚʠʣʦ, ʢʫʨʠʣʴʱʠʢʠ ʠʣʠ ʢʫʨʠʣʠ ʚ ʘʥʘʤʥʝʟʝ [5]. 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʩʫʙʩʪʨʘʪʦʤ ʀʃʌ ʷʚʣʷʝʪʩʷ ʧʦʩʪʝʧʝʥʥʘʷ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ 

ʧʝʨʝʩʪʨʦʡʢʘ ʣʝʛʦʯʥʦʡ ʪʢʘʥʠ, ʥʘʨʘʩʪʘʶʱʝʝ ʬʠʙʨʦʪʠʯʝʩʢʦʝ ʧʦʚʨʝʞʜʝʥʠʝ, ʥʘʯʠʥʘʶʱʝʝʩʷ ʩ 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʩʫʙʧʣʝʚʨʘʣʴʥʳʭ ʬʠʙʨʦʙʣʘʩʪʠʯʝʩʢʠʭ ʬʦʢʫʩʦʚ, ʧʦʩʪʝʧʝʥʥʦ 

ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʝʝʩʷ ʧʦ ʣʝʛʦʯʥʦʡ ʪʢʘʥʠ ʚ ʚʠʜʝ ʬʠʙʨʦʟʘ ʠ ʟʘʢʘʥʯʠʚʘʶʱʝʝʩʷ 

ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ, ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʩʦʪʦʚʦʛʦ ʣʝʛʢʦʛʦ [6]. 

ʇʨʦʛʨʝʩʩʠʨʫʶʱʠʡ ʣʝʛʦʯʥʦʡ ʬʠʙʨʦʟ ʷʚʣʷʝʪʩʷ ʧʘʪʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʠ 

ʦʙʲʝʢʪʠʚʥʦʛʦ ʫʭʫʜʰʝʥʠʷ ʢʣʠʥʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʧʘʮʠʝʥʪʘ ʚʧʣʦʪʴ ʜʦ ʣʝʪʘʣʴʥʦʛʦ ʠʩʭʦʜʘ, 

ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʜʳʭʘʪʝʣʴʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ (ɼʅ) ʠʣʠ ʜʨʫʛʠʤʠ ʦʩʣʦʞʥʝʥʠʷʤʠ ʀʃʌ. 

ɺʳʜʝʣʷʶʪ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʪʝʯʝʥʠʷ ʀʃʌ [7]. ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʤ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ 

ʤʝʜʣʝʥʥʦʝ, ʧʦʩʪʝʧʝʥʥʦʝ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʙʦʣʝʟʥʠ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ. ʋ ʥʝʙʦʣʴʰʦʡ 

ʯʘʩʪʠ ʙʦʣʴʥʳʭ ʩʦʩʪʦʷʥʠʝ ʦʩʪʘʝʪʩʷ ʩʪʘʙʠʣʴʥʳʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʪʝʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ, ʠ, ʥʘʢʦʥʝʮ, ʥʘʠʤʝʥʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʚʘʨʠʘʥʪ ʀʃʌ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʳʩʪʨʳʤ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝʤ ʟʘʙʦʣʝʚʘʥʠʷ [8ï9]. ʂʣʠʥʠʯʝʩʢʠʤ ʵʢʚʠʚʘʣʝʥʪʦʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʪʝʯʝʥʠʷ 

ʀʃʌ ʷʚʣʷʝʪʩʷ ʥʘʨʘʩʪʘʥʠʝ ʦʜʳʰʢʠ ʠ ʢʘʰʣʷ, ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʬʫʥʢʮʠʠ, 

ʫʚʝʣʠʯʝʥʠʝ ʬʠʙʨʦʟʥʳʭ ʠʟʤʝʥʝʥʠʡ ʥʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ 

(ʂʊɺʈ), ʨʘʟʚʠʪʠʝ ʦʩʪʨʦʡ ɼʅ ʠ ʥʘʩʪʫʧʣʝʥʠʝ ʩʤʝʨʪʠ [10]. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠʯʠʥʘʤʠ ʣʝʪʘʣʴʥʳʭ 

ʠʩʭʦʜʦʚ ʪʘʢʠʭ ʙʦʣʴʥʳʭ ʤʦʛʫʪ ʙʳʪʴ ʪʨʦʤʙʦʟʳ ʠ ʪʨʦʤʙʦʵʤʙʦʣʠʠ [11ï13]. ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ, 

ʥʘʤ ʭʦʪʝʣʦʩʴ ʙʳ ʝʱʝ ʨʘʟ ʧʨʠʚʣʝʯʴ ʚʥʠʤʘʥʠʝ ʢʣʠʥʠʮʠʩʪʦʚ ʢ ʧʨʦʙʣʝʤʝ ʀʃʌ ʩ ʧʦʟʠʮʠʠ 

ʨʘʩʩʤʦʪʨʝʥʠʷ ʝʛʦ ʢʘʢ ʧʨʠʯʠʥʳ ʪʨʦʤʙʦʟʦʚ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʟʫʯʠʪʴ ʜʠʥʘʤʠʢʫ ʧʦʢʘʟʘʪʝʣʝʡ 

ʬʫʥʢʮʠʠ ʧʦʯʝʢ ʠ ʮʠʪʦʢʠʥʦʚʦʛʦ ʩʪʘʪʫʩʘ ʫ ʧʘʮʠʝʥʪʘ ʩ ʠʜʠʦʧʘʪʠʯʝʩʢʠʤ ʣʝʛʦʯʥʳʤ ʬʠʙʨʦʟʦʤ ʠ 

ʪʨʦʤʙʦʟʦʤ ʧʨʘʚʦʛʦ ʞʝʣʫʜʦʯʢʘ ʧʨʠ ʣʝʯʝʥʠʠ ʝʛʦ ʨʠʚʘʨʦʢʩʘʙʘʥʦʤ. ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʧʨʦʚʝʜʝʥ  ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʨʠʚʘʨʦʢʩʘʙʘʥʘ ʫ ʣʠʮ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʩ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ʪʨʦʤʙʦʟʦʚ ʠ ʵʤʙʦʣʠʠ ʠ ʦʧʠʩʘʥ ʢʣʠʥʠʯʝʩʢʠʡ 

ʩʣʫʯʘʡ ʣʝʯʝʥʠʷ ʨʠʚʘʨʦʢʩʘʙʘʥʦʤ ʧʘʮʠʝʥʪʘ ʩ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʳʤ ʣʝʛʦʯʥʳʤ ʬʠʙʨʦʟʦʤ ʠ 

ʭʨʦʥʠʯʝʩʢʦʡ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ, ʦʩʣʦʞʥʝʥʥʦʡ ʪʨʦʤʙʦʟʦʤ ʧʨʘʚʦʛʦ ʞʝʣʫʜʦʯʢʘ. 

ʇʨʠʚʦʜʠʤ ʥʘʰʝ ʥʘʙʣʶʜʝʥʠʝ. ʇʘʮʠʝʥʪ ɹ. 49 ʣʝʪ, ʧʦʩʪʫʧʠʣ ʚ ʢʣʠʥʠʢʫ 27.06.2018 ʛ. ʩ ʞʘʣʦʙʘʤʠ 

ʥʘ ʢʘʰʝʣʴ ʩ ʪʨʫʜʥʦʦʪʜʝʣʷʝʤʦʡ ʤʦʢʨʦʪʦʡ, ʦʜʳʰʢʫ, ʢʦʪʦʨʘʷ ʫʩʠʣʠʚʘʣʘʩʴ ʧʨʠ ʤʘʣʝʡʰʝʡ 

ʙʳʪʦʚʦʡ ʥʘʛʨʫʟʢʝ, ʤʳʰʝʯʥʫʶ ʩʣʘʙʦʩʪʴ. ɸʥʘʤʥʝʟ ʟʘʙʦʣʝʚʘʥʠʷ. ɺʧʝʨʚʳʝ ʪʘʢʠʝ ʩʠʤʧʪʦʤʳ ʢʘʢ 

ʢʘʰʝʣʴ ʠ ʦʜʳʰʢʘ ʥʘʯʘʣʠ ʙʝʩʧʦʢʦʠʪʴ ʚ 2005 ʛ. ʃʝʯʠʣʩʷ ʧʦ ʤʝʩʪʫ ʞʠʪʝʣʴʩʪʚʘ ʧʦ ʧʦʚʦʜʫ 

ʭʨʦʥʠʯʝʩʢʦʡ ʦʙʩʪʨʫʢʪʠʚʥʦʡ ʙʦʣʝʟʥʠ ʣʝʛʢʠʭ. ʇʨʠʥʠʤʘʣ ʵʧʠʟʦʜʠʯʝʩʢʠ ʤʝʪʠʣʢʩʘʥʪʠʥʳ 

(ʵʫʬʠʣʣʠʥ) ʠ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʳ (ʜʝʢʩʘʤʝʪʘʟʦʥ) ʧʝʨʦʨʘʣʴʥʦ. ʀʟ ʘʥʘʤʥʝʟʘ 

ʪʘʢʞʝ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʘʮʠʝʥʪ ʥʝ ʢʫʨʠʪ, ʚʨʝʤʝʥʘʤʠ ʦʪʤʝʯʘʣ ʧʦʜʲʝʤʳ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ 

(ɸɼ). ɺ 2016 ʛ., ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʫʥʢʮʠʠ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ (ʌɺɼ), 

ʬʠʙʨʦʙʨʦʥʭʦʩʢʦʧʠʠ ʠ ʂʊɺʈ ʣʝʛʢʦʛʦ, ʙʳʣ ʧʦʩʪʘʚʣʝʥ ʜʠʘʛʥʦʟ ʀʃʌ. ʈʝʢʦʤʝʥʜʦʚʘʥʥʳʝ 
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ʙʘʟʠʩʥʳʝ ʧʨʝʧʘʨʘʪʳ ʧʨʠʥʠʤʘʣ ʥʝʨʝʛʫʣʷʨʥʦ. ʇʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʢʣʠʥʠʢʫ (ʦʪʜʝʣʝʥʠʝ 

ʧʫʣʴʤʦʥʦʣʦʛʠʠ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʛʦʩʧʠʪʘʣʷ ʧʨʠ ʄɿ ʂʈ) ʩʦʩʪʦʷʥʠʝ ʨʘʩʮʝʥʝʥʦ ʢʘʢ ʪʷʞʝʣʦʝ: 

ʩʦʟʥʘʥʠʝ ʷʩʥʦʝ, ʥʘ ʚʦʧʨʦʩʳ ʦʪʚʝʯʘʝʪ ʘʜʝʢʚʘʪʥʦ, ʥʦ ʩ ʥʝʢʦʪʦʨʳʤ ʟʘʧʦʟʜʘʥʠʝʤ, ʧʦʣʦʞʝʥʠʝ 

ʦʨʪʦʧʥʦʝ, ʢʦʞʘ ʠ ʚʠʜʠʤʳʝ ʩʣʠʟʠʩʪʳʝ ʩʠʥʶʰʥʦʡ ʦʢʨʘʩʢʠ (ʜʠʬʬʫʟʥʳʡ ʮʠʘʥʦʟ), 

ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ (ʚʠʜʠʤʳʭ) ʦʪʝʢʦʚ ʥʝʪ, ʰʝʡʥʳʝ ʚʝʥʳ ʥʝ ʥʘʙʫʭʰʠʝ, ʧʝʨʠʬʝʨʠʯʝʩʢʠʝ 

ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ ʥʝ ʫʚʝʣʠʯʝʥʳ. ʊʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ ð 36,4 Áʉ. ʆʪʤʝʯʘʣʠʩʴ ʠʟʤʝʥʝʥʠʷ 

ʢʦʥʮʝʚʳʭ ʬʘʣʘʥʛ ʧʘʣʴʮʝʚ ʧʦ ʪʠʧʫ çʙʘʨʘʙʘʥʥʳʭ ʧʘʣʦʯʝʢè, ʯʠʩʣʦ ʜʳʭʘʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ 

26 ʚ/ʤʠʥ, SaO2 (ʚ ʧʦʢʦʝ) 82%, ʢʦʪʦʨʳʡ ʧʨʠ ʜʚʠʞʝʥʠʠ ʩʥʠʞʘʣʩʷ ʜʦ 76ï78%. ɻʨʫʜʥʘʷ ʢʣʝʪʢʘ 

ʦʙʳʯʥʦʡ ʬʦʨʤʳ, ʨʠʛʠʜʥʘʷ. ʇʨʠ ʘʫʩʢʫʣʴʪʘʮʠʠ ʣʝʛʢʠʭ ʚʳʩʣʫʰʠʚʘʣʦʩʴ ʦʩʣʘʙʣʝʥʥʦʝ ʜʳʭʘʥʠʝ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʥʠʞʥʠʭ ʦʪʜʝʣʘʭ, ʥʘʜ ʚʩʝʤʠ ʫʯʘʩʪʢʘʤʠ ʣʝʛʦʯʥʳʭ ʧʦʣʝʡ ð ʛʨʫʙʘʷ 

ʠʥʩʧʠʨʘʪʦʨʥʘʷ ʢʨʝʧʠʪʘʮʠʷ. ʊʦʥʳ ʩʝʨʜʮʘ ʦʩʣʘʙʣʝʥʳ, ʨʠʪʤ ʧʨʘʚʠʣʴʥʳʡ, ɸɼ 120/70 ʤʤ ʨʪ. ʩʪ., 

ʯʠʩʣʦ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ (ʏʉʉ) 100 ʫʜ/ʤʠʥ. ʅʘ ɻʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʤʤʝ ʩʠʥʫʩʦʚʘʷ 

ʪʘʭʠʢʘʨʜʠʷ, ʏʉʉ 117 ʫʜ/ʤʠʥ, ʧʦʚʦʨʦʪ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʦʩʠ ʩʝʨʜʮʘ ʚʣʝʚʦ, ʧʝʨʝʛʨʫʟʢʘ 

ʧʨʝʜʩʝʨʜʠʡ, S ʪʠʧ ʛʠʧʝʨʪʨʦʬʠʠ ʧʨʘʚʦʛʦ ʞʝʣʫʜʦʯʢʘ (ʇɾ). ɼʠʬʬʫʟʥʦʝ ʥʘʨʫʰʝʥʠʝ ʧʨʦʮʝʩʩʦʚ 

ʨʝʧʦʣʷʨʠʟʘʮʠʠ. ʇʨʠ ʵʟʦʬʘʛʦʛʘʩʪʨʦʜʫʦʜʝʥʦʩʢʦʧʠʠ  ʧʠʱʝʚʦʜ ʧʨʦʭʦʜʠʤ, ʩʣʠʟʠʩʪʘʷ ʙʣʝʜʥʦ-

ʨʦʟʦʚʘʷ, ʚ ʧʨʦʩʚʝʪʝ ʞʝʣʫʜʢʘ ʩʣʠʟʴ, ʩʣʠʟʠʩʪʘʷ ʞʝʣʫʜʢʘ ʨʘʟʜʨʘʞʝʥʘ, ʜʠʬʬʫʟʥʦ 

ʛʠʧʝʨʝʤʠʨʦʚʘʥʘ, ʧʨʠʚʨʘʪʥʠʢ ʧʨʦʭʦʜʠʤ. ʃʫʢʦʚʠʮʘ ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʠ ʙʝʟ 

ʦʩʦʙʝʥʥʦʩʪʝʡ. ʇʝʨʠʩʪʘʣʴʪʠʢʘ ʞʠʚʘʷ. ɿʘʢʣʶʯʝʥʠʝ: ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʛʘʩʪʨʠʪ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʬʫʥʢʮʠʠ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʚʳʜʦʭʘ 45%, ʦʙʲʝʤ 

ʬʦʨʩʠʨʦʚʘʥʥʦʛʦ ʚʳʜʦʭʘ ʟʘ ʧʝʨʚʫʶ ʩʝʢʫʥʜʫ (ʆʌɺ1) 48%, ʞʠʟʥʝʥʥʘʷ ʝʤʢʦʩʪʴ ʣʝʛʢʠʭ (ɾɽʃ) 

45%, ʠʥʜʝʢʩ ʊʠʬʬʥʦ 110,9%, ʦʙʲʝʤʥʘʷ ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʚʦʟʜʫʭʘ ʚ ʩʝʨʝʜʠʥʝ ʠ ʢʦʥʮʝ ʚʳʜʦʭʘ 

(ʄʆʉ 50% ʠ ʄʆʉ 75%) ʩʦʩʪʘʚʠʣʘ 58,4% ʠ 42,8%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦʢʘʟʘʪʝʣʠ ɾɽʃ 

ʩʥʠʞʝʥʳ ʨʝʟʢʦ. ʇʦʢʘʟʘʪʝʣʴ ʆʌɺ1 ʩʥʠʞʝʥ ʢʨʘʡʥʝ ʨʝʟʢʦ. ʇʨʠ  ʧʨʦʚʝʜʝʥʠʠ ʵʭʦʢʘʨʜʠʦʛʨʘʬʠʠ 

(ʕʭʦʂɻ) ʥʘ ʘʧʧʘʨʘʪʝ Vivid Q (ʉʐɸ, 2014) ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ [14] ʦʪʤʝʯʝʥʦ 

ʨʘʩʰʠʨʝʥʠʝ ʜʠʘʤʝʪʨʘ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ (3,5 ʩʤ) ʠ ʧʦʣʦʩʪʠ ʇɾ (3,5 ʩʤ). ɿʥʘʯʝʥʠʝ TAPSE 

(ʩʠʩʪʦʣʠʯʝʩʢʦʡ ʵʢʩʢʫʨʩʠʠ ʢʦʣʴʮʘ ʪʨʝʭʩʪʚʦʨʯʘʪʦʛʦ ʢʣʘʧʘʥʘ) 2,0 ʩʤ. ʉʠʩʪʦʣʠʯʝʩʢʦʝ ʣʝʛʦʯʥʦʝ 

ɸɼ ʩʦʩʪʘʚʠʣʦ 74 ʤʤ ʨʪ. ʩʪ. ɻʣʦʙʘʣʴʥʘʷ ʩʦʢʨʘʪʠʪʝʣʴʥʘʷ ʬʫʥʢʮʠʷ ʤʠʦʢʘʨʜʘ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ 

(ʃɾ) ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ. ɺ ʦʙʣʘʩʪʠ ʚʝʨʭʫʰʢʠ ʇɾ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʷʛʢʠʡ ʧʨʠʩʪʝʥʦʯʥʳʡ 

ʪʨʦʤʙ ʨʘʟʤʝʨʦʤ 2,0Ĭ2,0 ʩʤ, ʥʝʦʜʥʦʨʦʜʥʦʡ ʵʭʦʛʝʥʥʦʩʪʠ, ʥʘʧʦʣʥʷʶʱʠʡ ʚʩʶ ʧʦʣʦʩʪʴ ʚʝʨʭʫʰʢʠ 

ʩ ʬʣʦʪʠʨʫʶʱʠʤ ʢʨʘʝʤ (ʈʠʩʫʥʦʢ 1), ʠ ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʠʟʥʘʢʠ ʩʧʦʥʪʘʥʥʦʛʦ 

ʵʭʦʢʦʥʪʨʘʩʪʠʨʦʚʘʥʠʷ ʚ ʇɾ. ʅʘ ʫʣʴʪʨʘʟʚʫʢʦʚʦʤ ʩʢʘʥʠʨʦʚʘʥʠʠ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ ʩʨʝʜʥʷʷ 

ʪʦʣʱʠʥʘ ʢʦʤʧʣʝʢʩʘ ʠʥʪʠʤʘ-ʤʝʜʠʘ ʩʦʩʪʘʚʠʣʘ 0,8 ʤʤ.  

ʂʣʠʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʨʦʚʠ: ʛʝʤʦʛʣʦʙʠʥ (Hb) 153 ʛ/ʣ, ʵʨʠʪʨʦʮʠʪʳ 5,0Ĭ1012/ʣ, 

ʪʨʦʤʙʦʮʠʪʳ 174Ĭ109/ʣ, ʩʢʦʨʦʩʪʴ ʦʩʝʜʘʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ ð 3 ʤʤ/ʯʘʩ. ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʢʨʦʚʠ: ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʦʯʝʚʠʥʳ 4,7 ʤʤʦʣʴ/ʣ, ʦʩʪʘʪʦʯʥʦʛʦ ʘʟʦʪʘ 16,8 ʤʤʦʣʴ/ʣ, ʢʨʝʘʪʠʥʠʥʘ 

80,0 ʤʢʤʦʣʴ/ʣ, ʨʘʩʯʝʪʥʘʷ ʩʢʦʨʦʩʪʴ ʢʣʫʙʦʯʢʦʚʦʡ ʬʠʣʴʪʨʘʮʠʠ (ʨʉʂʌ) 99 ʤʣ/ʤʠʥ ʧʦ CKD-EPI 

(Chronic Kidney Disease Epidemiology Collaboration) [15]. ʋʨʦʚʝʥʴ ʮʠʩʪʘʪʠʥʘ ʉ ʧʣʘʟʤʳ ʢʨʦʚʠ 

ʩʦʩʪʘʚʠʣ 1,13 ʤʛ/ʣ, ʘ ʨʉʂʌ ʧʦ ʬʦʨʤʫʣʝ F. J. Hoek et al. (2003) [16] ð 66,7 ʤʣ/ʤʠʥ. ʃʠʧʠʜʥʳʡ 

ʧʨʦʬʠʣʴ: ʦʙʱʠʡ ʭʦʣʝʩʪʝʨʠʥ (ʍʉ) 3,37 ʤʤʦʣʴ/ʣ, ʍʉ ʣʠʧʦʧʨʦʪʝʠʥʦʚ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ 

1,11 ʤʤʦʣʴ/ʣ, ʍʉ ʣʠʧʦʧʨʦʪʝʠʥʦʚ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ 1,88 ʤʤʦʣʴ/ʣ, ʪʨʠʛʣʠʮʝʨʠʜʳ 

0,99 ʤʤʦʣʴ/ʣ. ɼ-ʜʠʤʝʨ (ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ) 536 ʥʛ/ʤʣ (ʥʦʨʤʘ ʜʦ 500). ʕʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ 

ʢʨʦʚʠ: ʤʘʛʥʠʡ 0,82 ʤʤʦʣʴ/ʣ, ʢʘʣʴʮʠʡ 2,16 ʤʤʦʣʴ/ʣ, ʬʦʩʬʦʨ ʥʝʦʨʛʘʥʠʯʝʩʢʠʡ 1,41 ʤʤʦʣʴ/ʣ, 

ʥʘʪʨʠʡ 144 ʤʤʦʣʴ/ʣ, ʢʘʣʠʡ 4,0 ʤʤʦʣʴ/ʣ. ʄʦʯʝʚʘʷ ʢʠʩʣʦʪʘ 0,45 ʤʤʦʣʴ/ʣ. ʎʠʪʦʢʠʥʦʚʳʡ ʩʪʘʪʫʩ: 

ʬʘʢʪʦʨ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ-ʘʣʴʬʘ (TNF-Ŭ) 3,750 ʧʛ/ʤʣ (ʥʦʨʤʘ ʜʦ 6 ʧʛ/ʤʣ), ʠʥʪʝʨʣʝʡʢʠʥ (IL) 

10 ð 8,904 ʧʛ/ʤʣ (ʥʦʨʤʘ ʜʦ 31 ʧʛ/ʤʣ).  
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ʈʠʩʫʥʦʢ 1. ʊʨʦʤʙ ʚ ʧʦʣʦʩʪʠ ʧʨʘʚʦʛʦ ʞʝʣʫʜʦʯʢʘ (ʠʩʭʦʜʥʦ). 

 

ʈʝʥʪʛʝʥʦʛʨʘʬʠʷ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ: ʜʠʬʬʫʟʥʳʡ ʧʥʝʚʤʦʩʢʣʝʨʦʟ, ʙʦʣʴʰʝ ʚʳʨʘʞʝʥʥʳʡ ʚ 

ʥʠʞʥʠʭ ʠ ʩʨʝʜʥʠʭ ʦʪʜʝʣʘʭ; ʨʘʩʩʝʷʥʥʳʝ ʦʯʘʛʦʚʳʝ ʪʝʥʠ, ʤʝʩʪʘʤʠ ʩʣʠʚʘʶʱʠʝʩʷ ʤʝʞʜʫ ʩʦʙʦʡ. 

ʂʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʘʨʪʠʥʝ ʦʙʳʯʥʦʡ 

ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʡ ʧʥʝʚʤʦʥʠʠ ð ʠʟʤʝʥʝʥʠʷ ʧʦ ʪʠʧʫ çʩʦʪʦʚʦʛʦ ʣʝʛʢʦʛʦè, ʥʝʨʝʛʫʣʷʨʥʳʝ 

ʣʠʥʝʡʥʳʝ ʪʝʥʠ, ʫʪʦʣʱʝʥʠʝ ʤʝʞʜʦʣʴʢʦʚʳʭ ʧʝʨʝʛʦʨʦʜʦʢ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʞʘʣʦʙ, ʘʥʘʤʥʝʟʘ, ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʩʣʝʜʦʚʘʥʠʷ 

ʧʘʮʠʝʥʪʫ ʙʳʣ ʧʦʩʪʘʚʣʝʥ ʢʣʠʥʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ [17]: çʀʜʠʦʧʘʪʠʯʝʩʢʠʡ ʣʝʛʦʯʥʳʡ ʬʠʙʨʦʟ, 

ʤʝʜʣʝʥʥʦ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʝ ʪʝʯʝʥʠʝ. ʍʨʦʥʠʯʝʩʢʘʷ ʜʳʭʘʪʝʣʴʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ II  ʩʪʝʧʝʥʠ. 

ɺʪʦʨʠʯʥʘʷ ʣʝʛʦʯʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ. ʍʨʦʥʠʯʝʩʢʦʝ ʣʝʛʦʯʥʦʝ ʩʝʨʜʮʝ, ʢʦʤʧʝʥʩʘʮʠʷ. ʉʝʨʜʝʯʥʘʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʢʣʘʩʩ II NYHA  (New York Heart Association) Functional 

Classification. ʊʨʦʤʙʦʟ ʧʨʘʚʦʛʦ ʞʝʣʫʜʦʯʢʘ. ʍʨʦʥʠʯʝʩʢʠʡ ʥʝʘʪʨʦʬʠʯʝʩʢʠʡ ʛʘʩʪʨʠʪ. 

ʍʨʦʥʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʧʦʯʝʢ, 2 ʩʪʘʜʠʷ. ɺʳʩʦʢʠʡ (ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ) ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʡ ʠ 

ʮʝʨʝʙʨʘʣʴʥʳʡ ʨʠʩʢ.  

ʅʘʨʷʜʫ ʩ ʦʢʩʠʛʝʥʦʪʝʨʘʧʠʝʡ (4 ʣ/ʤʠʥ), ʧʘʮʠʝʥʪʫ ʙʳʣʠ ʥʘʟʥʘʯʝʥʳ: ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʳ 

(ʧʨʝʜʥʠʟʘʣʦʥ 90 ʤʛ ʚʥʫʪʨʠʚʝʥʥʦ ʢʘʧʝʣʴʥʦ), ʮʝʬʘʣʦʩʧʦʨʠʥʳ (ʮʝʬʪʨʠʘʢʩʦʥ 1 ʛ ʚʥʫʪʨʠʚʝʥʥʦ), 

ʦʪʭʘʨʢʠʚʘʶʱʠʝ (ʘʤʙʨʦʢʩʦʣ 90 ʤʛ ʚ ʩʫʪʢʠ), ʠʥʛʠʙʠʪʦʨʳ ʧʨʦʪʦʥʦʚʦʡ ʧʦʤʧʳ (ʦʤʝʧʨʘʟʦʣ 40 ʤʛ 

ʚ ʩʫʪʢʠ), ʠʥʛʠʙʠʪʦʨʳ ʘʥʛʠʦʪʝʥʟʠʥ-ʧʨʝʚʨʘʱʘʶʱʝʛʦ ʬʝʨʤʝʥʪʘ (ʠɸʇʌ) (ʣʠʟʠʥʦʧʨʠʣ 10 ʤʛ ʚ 

ʩʫʪʢʠ), ʘʥʪʠʘʛʨʝʛʘʥʪʳ (ʘʮʝʪʠʣʩʘʣʠʮʠʣʦʚʘʷ ʢʠʩʣʦʪʘ (ɸʉʂ) 100 ʤʛ ʚ ʩʫʪʢʠ), 

ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʛʝʧʘʨʠʥʳ (ʵʥʦʢʩʘʧʘʨʠʥ ʥʘʪʨʠʷ 40 ʤʛ ʚ ʩʫʪʢʠ, ʩʪʨʦʛʦ ʚ ʧʦʣʦʞʝʥʠʠ 

ʧʘʮʠʝʥʪʘ ʣʝʞʘ ʛʣʫʙʦʢʦ, ʧʦʜʢʦʞʥʦ). ɼʘʣʝʝ, ʫʯʠʪʳʚʘʷ ʦʪʩʫʪʩʪʚʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʫ ʧʘʮʠʝʥʪʘ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʢʠ ʢʦʥʪʨʦʣʷ ʚʥʝʰʥʝʛʦ ʩʦʩʪʦʷʥʠʷ ʩʚʝʨʪʳʚʘʶʱʝʡ ʩʠʩʪʝʤʳ ʢʨʦʚʠ 

(ʧʨʦʪʨʦʤʙʠʥʦʚʦʝ ʚʨʝʤʷ (ʇʊɺ), ʧʨʦʪʨʦʤʙʠʥʦʚʳʡ ʠʥʜʝʢʩ (ʇʊʀ) ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʝ 

ʥʦʨʤʘʣʠʟʦʚʘʥʥʦʝ ʦʪʥʦʰʝʥʠʝ (ʄʅʆ)) ʧʦ ʤʝʩʪʫ ʞʠʪʝʣʴʩʪʚʘ, ʝʤʫ ʥʘʟʥʘʯʝʥ ʧʨʠʝʤ 

ʨʠʚʘʨʦʢʩʘʙʘʥʘ ʚ ʩʫʪʦʯʥʦʡ ʜʦʟʝ 20 ʤʛ. ʇʨʠ ʚʳʧʠʩʢʝ ʠʟ ʢʣʠʥʠʢʠ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʨʦʚʝʜʝʥʠʝ 

ʢʦʥʪʨʦʣʴʥʦʡ ʕʭʦʂɻ ʯʝʨʝʟ ʜʚʘ ʤʝʩʷʮʘ ʥʘ ʬʦʥʝ ʪʝʨʘʧʠʠ ʨʠʚʘʨʦʢʩʘʙʘʥʦʤ ʠ ɸʉʂ 100 ʤʛ ʚ ʩʫʪʢʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʘʮʠʝʥʪʫ ʪʘʢʞʝ ʙʳʣʘ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʢʩʠʛʝʥʦʪʝʨʘʧʠʷ ʚ 

ʘʤʙʫʣʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʧʨʠʝʤ ʠɸʇʌ 5 ʤʛ ʠ ʙʠʩʦʧʨʦʣʦʣʘ 2,5 ʤʛ ʚ ʩʫʪʢʠ. ɺ ʜʠʥʘʤʠʢʝ ʯʝʨʝʟ 

ʜʚʘ ʤʝʩʷʮʘ ʧʘʮʠʝʥʪ ʧʦʚʪʦʨʥʦ ʧʨʦʰʝʣ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʠ ʢʦʥʪʨʦʣʴʥʫʶ 

ʕʭʦʂɻ. ʊʘʢ, ʯʠʩʣʦ ʪʨʦʤʙʦʮʠʪʦʚ ʠ ʵʨʠʪʨʦʮʠʪʦʚ, ʘ ʪʘʢʞʝ ʢʦʥʮʝʥʪʨʘʮʠʷ Hb ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ 
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ʢʨʦʚʠ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʠʟʤʝʥʠʣʠʩʴ. ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʨʦʚʠ: ʘʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʘ 

35 ʝʜ./ʣ, ʘʣʘʥʠʥʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʘ 38 ʝʜ./ʣ, ʢʘʣʠʡ ʧʣʘʟʤʳ ʢʨʦʚʠ 4,6 ʤʤʦʣʴ/ʣ, ʉ-ʨʝʘʢʪʠʚʥʳʡ 

ʙʝʣʦʢ (ʉʈɹ) 15 ʄɽ/ʣ, ʇʊʀ 66,5%, ʇʊɺ 13,3 ʩʝʢ., ʬʠʙʨʠʥʦʛʝʥ 2,6 ʛ/ʣ. ʇʦʢʘʟʘʪʝʣʠ 

ʘʟʦʪʦʚʳʜʝʣʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ ʧʦʯʝʢ: ʢʨʝʘʪʠʥʠʥ 61,7 ʤʢʤʦʣʴ/ʣ, ʨʉʂʌ 111 ʤʣ/ʤʠʥ ʧʦ CKD-

EPI [15], ʮʠʩʪʘʪʠʥ ʉ ð 1,10 ʤʛ/ʣ, ʨʉʂʌ ʧʦ ʬʦʨʤʫʣʝ F. J. Hoek et al. (2003) [16] 72 ʤʣ/ʤʠʥ. 

ʎʠʪʦʢʠʥʳ ʮʝʥʪʨʘʣʴʥʦʡ ʢʨʦʚʠ: TNF-Ŭ ð 1,957 ʧʛ/ʤʣ (ʥʦʨʤʘ ʜʦ 6 ʧʛ/ʤʣ), IL-10 ð 

16,216 ʧʛ/ʤʣ (ʥʦʨʤʘ ʜʦ 31 ʧʛ/ʤʣ). ʂʦʥʮʝʥʪʨʘʮʠʷ ɼ-ʜʠʤʝʨʘ ʩʦʩʪʘʚʠʣʘ 486 ʥʛ/ʤʣ, ʬʠʙʨʠʥʦʛʝʥʘ 

ð 3,6 ʛ/ʣ. 

ɺ ʘʥʘʣʠʟʘʭ ʤʦʯʠ ʥʝʠʟʤʝʥʝʥʥʳʝ ʵʨʠʪʨʦʮʠʪʳ ʦʪʩʫʪʩʪʚʫʶʪ, ʘ ʠʟʤʝʥʝʥʥʳʝ ʵʨʠʪʨʦʮʠʪʳ ï 

ʝʜʠʥʠʯʥʳʝ ʚ ʧʦʣʝ ʟʨʝʥʠʷ. ʇʨʦʪʝʠʥʫʨʠʷ 0,34 ʛ/ʣ. ʕʭʦʂɻ, ʧʨʦʚʝʜʝʥʥʘʷ ʚ ʜʠʥʘʤʠʢʝ ʯʝʨʝʟ ʜʚʘ 

ʤʝʩʷʮʘ, ʚʳʷʚʠʣʘ ʥʝʢʦʪʦʨʦʝ ʩʦʢʨʘʱʝʥʠʝ ʜʠʘʤʝʪʨʘ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ (3,1 ʩʤ) ʠ ʧʦʣʦʩʪʠ ʇɾ 

(3,2 ʩʤ), ʧʨʠʨʦʩʪ ʚʝʣʠʯʠʥʳ ʩʠʩʪʦʣʠʯʝʩʢʦʡ ʵʢʩʢʫʨʩʠʠ ʢʦʣʴʮʘ ʪʨʝʭʩʪʚʦʨʯʘʪʦʛʦ ʢʣʘʧʘʥʘ (2,1 ʩʤ) 

ʠ ʩʥʠʞʝʥʠʝ ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ʣʝʛʦʯʥʦʛʦ ɸɼ (63 ʤʤ ʨʪ. ʩʪ.). ʇʨʠʟʥʘʢʦʚ ʪʨʦʤʙʦʟʘ ʇɾ 

(ʈʠʩʫʥʦʢ 2) ʥʝ  ʚʳʷʚʣʝʥʦ. 

 

 
 

ʈʠʩʫʥʦʢ 2. ʇʦʣʦʩʪʴ ʧʨʘʚʦʛʦ ʞʝʣʫʜʦʯʢʘ (ʚ ʜʠʥʘʤʠʢʝ). 

 

ʆʙʩʫʞʜʝʥʠʝ 

ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʪʨʦʤʙʦʟʘ ʠʛʨʘʝʪ ʪʨʦʤʙʠʥ, ʚʘʞʥʝʡʰʠʡ ʢʦʤʧʦʥʝʥʪ ʩʠʩʪʝʤʳ 

ʩʚʝʨʪʳʚʘʥʠʷ ʢʨʦʚʠ [18]. ʊʨʦʤʙʠʥ ʦʪʥʦʩʠʪʩʷ ʢ ʬʝʨʤʝʥʪʘʤ ʢʣʘʩʩʘ ʛʠʜʨʦʣʘʟ ʠ ʦʙʨʘʟʫʝʪʩʷ ʧʨʠ 

ʵʥʟʠʤʘʪʠʯʝʩʢʦʤ ʦʪʱʝʧʣʝʥʠʠ ʜʚʫʭ ʫʯʘʩʪʢʦʚ ʦʪ ʧʨʦʪʨʦʤʙʠʥʘ ʘʢʪʠʚʠʨʦʚʘʥʥʳʤ ʬʘʢʪʦʨʦʤ X 

(Xa) [19]. ɸʢʪʠʚʥʦʩʪʴ ʬʘʢʪʦʨʘ Xa ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪʩʷ ʧʨʠ ʝʛʦ ʩʚʷʟʳʚʘʥʠʠ ʩ 

ʘʢʪʠʚʠʨʦʚʘʥʥʳʤ ʬʘʢʪʦʨʦʤ V(Va), ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʧʨʦʪʨʦʤʙʠʥʘʟʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʨʦʤʙʠʥ ʩʯʠʪʘʝʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʩʚʝʨʪʳʚʘʥʠʷ ʢʨʦʚʠ, ʧʨʝʚʨʘʱʘʶʱʠʤ 

ʨʘʩʪʚʦʨʠʤʳʡ ʬʠʙʨʠʥʦʛʝʥ ʚ ʬʠʙʨʠʥ, ʘ Xa-ʬʘʢʪʦʨ ʷʚʣʷʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʘʢʪʠʚʘʪʦʨʦʤ 

ʪʨʦʤʙʠʥʘ [20]. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʪʨʦʤʙʠʥ ʠ Xa-ʬʘʢʪʦʨ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʩʧʝʮʠʬʠʯʝʩʢʠʝ PAR-

ʨʝʮʝʧʪʦʨʳ (protease activated receptors), ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʷʭ ʵʥʜʦʪʝʣʠʦʮʠʪʦʚ, 

ʣʝʡʢʦʮʠʪʦʚ ʠ ʪʨʦʤʙʦʮʠʪʦʚ, ʢʦʪʦʨʳʝ ʧʦʜʜʝʨʞʠʚʘʶʪ ʧʨʦʮʝʩʩʳ ʧʦʚʨʝʞʜʝʥʠʷ ʵʥʜʦʪʝʣʠʷ ʠ 

ʘʛʨʝʛʘʮʠʠ ʪʨʦʤʙʦʮʠʪʦʚ [21ï22]. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ, 

ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʪʨʦʤʙʠʥʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʨʝʟʤʝʨʥʦʛʦ ʜʝʡʩʪʚʠʷ Xa-ʬʘʢʪʦʨʘ, 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʶ ʩʦʩʫʜʠʩʪʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʶ ʪʨʦʤʙʦʚ [23ï24]. 
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ʈʦʣʴ ʬʠʙʨʠʥʦʛʝʥʘ ʚ ʨʘʟʚʠʪʠʠ ʢʘʨʜʠʦʚʘʩʢʫʣʷʨʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, 

ʯʪʦ ʦʥ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪ ʚʷʟʢʦʩʪʴ ʧʣʘʟʤʳ, ʫʯʘʩʪʚʫʝʪ  ʚ  ʘʜʛʝʟʠʠ  ʢʣʝʪʦʢ,  

ʘʛʨʝʛʘʮʠʠ ʪʨʦʤʙʦʮʠʪʦʚ, ʧʨʦʥʠʢʘʝʪ ʚ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʝ ʙʣʷʰʢʠ (ɸʉɹ), ʛʜʝ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ 

ʬʠʙʨʠʥ, ʩʚʷʟʳʚʘʶʱʠʡ ʪʨʦʤʙʠʥ ʠ ʩʪʠʤʫʣʠʨʫʶʱʠʡ ʤʠʛʨʘʮʠʶ ʠ ʧʨʦʣʠʬʝʨʘʮʠʶ 

ʛʣʘʜʢʦʤʳʰʝʯʥʳʭ ʢʣʝʪʦʢ ʠ ʤʦʥʦʮʠʪʦʚ [25]. ʊʨʘʜʠʮʠʦʥʥʦ ʘʨʪʝʨʠʘʣʴʥʳʝ ʪʨʦʤʙʳ ʦʙʨʘʟʫʶʪʩʷ 

ʦʙʳʯʥʦ ʚ ʦʙʣʘʩʪʠ ʧʦʚʨʝʞʜʝʥʥʳʭ ɸʉɹ ʠ ʩʦʩʪʦʷʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟ ʘʛʨʝʛʘʪʦʚ ʪʨʦʤʙʦʮʠʪʦʚ, 

ʩʢʨʝʧʣʝʥʥʳʭ ʥʠʪʷʤʠ ʬʠʙʨʠʥʘ [26]. ɺ ʦʪʣʠʯʠʝ ʦʪ ʘʨʪʝʨʠʘʣʴʥʳʭ ʪʨʦʤʙʦʚ, ʚʝʥʦʟʥʳʝ ʪʨʦʤʙʳ 

ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʚ ʫʯʘʩʪʢʘʭ ʙʝʟ ʚʠʜʠʤʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʩʪʝʥʢʠ ʩʦʩʫʜʘ, ʥʦ ʩ ʟʘʤʝʜʣʝʥʥʦʡ 

ʩʢʦʨʦʩʪʴʶ ʪʦʢʘ ʢʨʦʚʠ ʠ ʩʦʩʪʦʷʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟ ʬʠʙʨʠʥʘ, ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʥʝʙʦʣʴʰʦʛʦ 

ʯʠʩʣʘ ʪʨʦʤʙʦʮʠʪʦʚ [27]. ʂʘʢ ʫʩʪʘʥʦʚʣʝʥʦ, ʚʳʩʦʢʠʡ ʨʠʩʢ ʪʨʦʤʙʦʟʦʚ ʠ ʪʨʦʤʙʦʵʤʙʦʣʠʠ 

ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʣʠʮ ʩ ʀʃʌ. ʊʨʦʤʙʦʦʙʨʘʟʦʚʘʥʠʝ ʚ ʧʦʣʦʩʪʠ ʩʝʨʜʮʘ ʧʨʠ ʀʃʌ ʦʙʫʩʣʦʚʣʝʥʦ 

ʣʦʢʘʣʴʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʚʥʫʪʨʠʩʝʨʜʝʯʥʦʡ ʛʝʤʦʜʠʥʘʤʠʢʠ, ʘʢʪʠʚʘʮʠʝʡ ʩʚʝʨʪʳʚʘʶʱʝʡ 

ʩʠʩʪʝʤʳ ʢʨʦʚʠ, ʪʨʦʤʙʦʮʠʪʦʚ, ʩʥʠʞʝʥʠʝʤ ʬʠʙʨʠʥʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʧʦʚʳʰʝʥʠʝʤ 

ʚʷʟʢʦʩʪʠ ʢʨʦʚʠ ʠ ʜʠʩʬʫʥʢʮʠʝʡ ʵʥʜʦʪʝʣʠʷ [28ï29]. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʠʟʣʦʞʝʥʥʳʝ 

ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʩʜʚʠʛʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ʭʨʦʥʠʯʝʩʢʦʡ ɼʅ, ʩʝʨʜʝʯʥʦʡ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ, ʣʝʛʦʯʥʦʡ ʛʠʧʝʨʪʝʥʟʠʝʡ ʠ ʦʛʨʘʥʠʯʝʥʠʝʤ ʜʚʠʞʝʥʠʷ, ʠʤʝʣʠ ʤʝʩʪʦ ʠ ʫ 

ʥʘʰʝʛʦ ʧʘʮʠʝʥʪʘ. ɼ-ʜʠʤʝʨ ð ʵʪʦ ʦʙʱʝʧʨʠʟʥʘʥʥʳʡ ʣʘʙʦʨʘʪʦʨʥʳʡ ʤʘʨʢʝʨ 

ʬʠʙʨʠʥʦʦʙʨʘʟʦʚʘʥʠʷ,  ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʢʦʪʦʨʦʛʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʘʢʪʠʚʘʮʠʠ ʢʘʩʢʘʜʘ 

ʢʦʘʛʫʣʷʮʠʠ [30ï31], ʯʪʦ ʠ ʥʘʙʣʶʜʘʣʦʩʴ ʫ ʥʘʰʝʛʦ ʧʘʮʠʝʥʪʘ ʩ ʪʨʦʤʙʦʟʦʤ ʇɾ. ʕʪʦʪ ʬʘʢʪ ʝʱʝ 

ʨʘʟ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʧʨʠ ʧʦʜʦʟʨʝʥʠʠ ʥʘ ʥʘʣʠʯʠʝ ʪʨʦʤʙʦʟʦʚ ʠ ʵʤʙʦʣʠʠ 

ʠʟʤʝʨʝʥʠʝ ʩʦʜʝʨʞʘʥʠʝ ɼ-ʜʠʤʝʨʘ ʜʘʝʪ ʚʝʩʴʤʘ ʮʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʪʘʢ ʢʘʢ ɼ-ʜʠʤʝʨ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʝʡʰʠʤ ʣʘʙʦʨʘʪʦʨʥʳʤ ʪʝʩʪʦʤ, ʦʙʣʘʜʘʶʱʠʤ ʚʝʩʴʤʘ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʠ 

ʩʨʝʜʥʝʡ ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʦʡ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʴʶ 

[32]. ɸ ʧʨʠ ʨʝʬʝʨʝʥʩʥʳʭ ʟʥʘʯʝʥʠʷʭ, ɼ-ʜʠʤʝʨ ʢʨʦʚʠ ʧʦʟʚʦʣʷʝʪ ʥʘʜʝʞʥʦ  ʠʩʢʣʶʯʠʪʴ  ʪʨʦʤʙʦʟ 

ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 98% [33]. ɹʳʣʦ  ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ɼ-ʜʠʤʝʨʘ, ʠʟʤʝʨʝʥʥʳʡ 

ʯʝʨʝʟ 3ï4 ʥʝʜʝʣʠ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ʣʝʯʝʥʠʷ ʘʥʪʠʢʦʘʛʫʣʷʥʪʘʤʠ, ʩʦʦʪʥʦʩʠʪʩʷ ʩ ʧʦʚʳʰʝʥʥʳʤ 

ʨʠʩʢʦʤ ʨʝʮʠʜʠʚʘ ʪʨʦʤʙʦʵʤʣʦʣʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ [34]. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʷʚʠʣʦʩʴ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ɼ-ʜʠʤʝʨʘ ʤʦʞʝʪ ʧʦʤʦʯʴ ʚ ʦʧʪʠʤʠʟʘʮʠʠ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʦʡ 

ʪʝʨʘʧʠʠ ʫ ʙʦʣʴʥʳʭ ʩ ʪʨʦʤʙʦʟʦʤ [34]. ʀʟʤʝʨʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ɼ-ʜʠʤʝʨʘ ʚ ʜʠʥʘʤʠʢʝ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ 18 ʤʝʩʷʮʝʚ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʘ ʬʦʥʝ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʦʡ  ʪʝʨʘʧʠʠ ʫ ʙʦʣʴʰʠʥʩʪʚʘ 

ʧʘʮʠʝʥʪʦʚ ʝʛʦ ʫʨʦʚʝʥʴ ʩʥʠʞʘʝʪʩʷ ʜʦ ʥʦʨʤʳ ʫʞʝ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʦʛʦ ʤʝʩʷʮʘ ʣʝʯʝʥʠʷ. 

ʉʦʭʨʘʥʝʥʠʝ ʧʦʚʳʰʝʥʥʦʛʦ ʫʨʦʚʥʷ ɼ-ʜʠʤʝʨʘ ʯʝʨʝʟ 1 ʤʝʩʷʮ ʣʝʯʝʥʠʷ ʦʢʘʟʘʣʦʩʴ ʦʜʥʠʤ ʠʟ ʜʚʫʭ 

ʥʝʟʘʚʠʩʠʤʳʭ ʧʨʝʜʠʢʪʦʨʦʚ ʨʝʮʠʜʠʚʘ ʪʨʦʤʙʦʟʦʚ ʚ ʪʝʯʝʥʠʝ 18 ʤʝʩʷʮʝʚ [35]. ʂʘʢ ʫʞʝ ʩʢʘʟʘʥʦ 

ʚʳʰʝ, ʣʘʙʦʨʘʪʦʨʥʦ ʫ ʥʘʰʝʛʦ ʧʘʮʠʝʥʪʘ ʚʳʷʚʣʝʥʦ ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ɼ-ʜʠʤʝʨʘ.  

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʨʠʚʘʨʦʢʩʘʙʘʥ, ʜʝʡʩʪʚʫʷ ʯʝʨʝʟ ʍʘ-ʬʘʢʪʦʨ ʩʚʝʨʪʳʚʘʝʤʦʩʪʠ ʢʨʦʚʠ, ʟʘ 

ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʦʤʙʠʥʘ [36] ʥʘʨʫʰʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʨʦʤʙʘ ʠ ʜʝʣʘʝʪ ʝʛʦ ʙʦʣʝʝ 

ʚʦʩʧʨʠʠʤʯʠʚʳʤ ʢ ʜʝʡʩʪʚʠʶ  ʬʠʙʨʠʥʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ [37]. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʪʨʦʤʙʦʵʤʙʦʣʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ  ʘʥʪʠʘʛʨʝʛʘʥʪʦʚ ʠ, ʜʘʞʝ 

ʜʚʦʡʥʦʡ ʘʥʪʠʘʛʨʝʛʘʥʪʥʦʡ ʪʝʨʘʧʠʠ (ɸʉʂ + ʢʣʦʧʠʜʦʛʨʝʣʴ), ʜʘʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʫʣʫʯʰʝʥʠʝ 

ʧʨʦʛʥʦʟʘ ʠ ʤʦʞʝʪ  ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʦʣʴʢʦ  ʧʨʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʚ 

[38ï39]. ʅʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʠʛʥʫʪʳʝ ʦʧʨʝʜʝʣʝʥʥʳʝ ʫʩʧʝʭʠ ʚ ʢʘʨʜʠʦʣʦʛʠʠ ʠ ʘʥʛʠʦʣʦʛʠʠ, 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʨ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʧʦʷʚʣʝʥʠʷ ʪʨʦʤʙʦʟʦʚ ʚʩʝ ʝʱʝ ʦʩʪʘʝʪʩʷ ʜʘʣʝʢʦʡ ʦʪ 

ʩʦʚʝʨʰʝʥʩʪʚʘ [40]. ʊʘʢ, ʜʦ 10% ʣʠʮ ʩ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʝʞʝʛʦʜʥʦ 

ʧʝʨʝʥʦʩʷʪ ʪʷʞʝʣʳʝ ʦʙʦʩʪʨʝʥʠʷ ʠʣʠ ʧʦʛʠʙʘʶʪ [41], ʧʨʠʯʝʤ ʜʚʦʡʥʘʷ ʘʥʪʠʪʨʦʤʙʦʮʠʪʘʨʥʘʷ 

ʪʝʨʘʧʠʷ, ʚʝʩʴ ʢʦʤʧʣʝʢʩ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨ ʚ ʪʦʤ ʯʠʩʣʝ, ʥʝ ʚʧʦʣʥʝ ʘʜʝʢʚʘʪʥʦ ʟʘʱʠʱʘʶʪ 

ʦʪ ʪʨʦʤʙʦʪʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ [42]. ʇʦʣʫʯʝʥʥʳʝ ʥʘ ʩʝʛʦʜʥʷ ʨʝʟʫʣʴʪʘʪʳ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 
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ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʠʣʠ ʵʢʩʧʝʨʪʘʤ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʥʦʚʳʝ ʧʝʨʦʨʘʣʴʥʳʝ ʘʥʪʠʢʦʘʛʫʣʷʥʪʳ 

(ʅʆɸʂ), ʪʘʢʠʝ ʢʘʢ ʜʘʙʠʛʘʪʨʘʥ [43], ʘʧʠʢʩʘʙʘʥ [44] ʠ ʨʠʚʘʨʦʢʩʘʙʘʥ [45] ʜʣʷ ʣʝʯʝʥʠʷ ʦʩʪʨʦʛʦ 

ʵʧʠʟʦʜʘ ʚʝʥʦʟʥʦʡ ʪʨʦʤʙʦʵʤʙʦʣʠʠ [46ï47]. ʊʘʢ, ʩ ʧʦʷʚʣʝʥʠʝʤ ʥʘ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʤ ʨʳʥʢʝ 

ʧʨʷʤʳʭ ʅʆɸʂ ʚʩʝ ʯʘʱʝ ʩʪʘʣ ʧʨʠʤʝʥʷʪʴʩʷ ʨʠʚʘʨʦʢʩʘʙʘʥ [48ï51]. ɹʝʟʫʩʣʦʚʥʦ, ʵʪʦʤʫ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʚʳʩʦʢʘʷ ʪʝʨʘʧʝʚʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʙʝʟʦʧʘʩʥʳʡ ʧʨʦʬʠʣʴ, ʧʨʦʩʪʦʪʘ 

ʨʝʞʠʤʘ ʪʠʪʨʦʚʘʥʠʷ ʠ ʤʝʞʣʝʢʘʨʩʪʚʝʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʫʢʘʟʘʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ [52]. ʂ ʪʦʤʫ 

ʞʝ, ʯʘʩʪʦ ʮʠʪʠʨʫʝʤʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ  ROCKET-AF (Rivaroxaban Once Daily, Oral, Direct Factor 

Xa Inhibition Compared With Vitamin K Antagonism for Prevention of Stroke and Embolism Trial 

in Atrial Fibrillation) ʧʦʢʘʟʘʣʦ, ʯʪʦ ʨʠʚʘʨʦʢʩʘʙʘʥ ʩʧʦʩʦʙʝʥ  ʧʨʝʜʦʪʚʨʘʱʘʪʴ  ʪʨʦʤʙʦʟʳ ʠ 

ʵʤʙʦʣʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʬʠʙʨʠʣʣʷʮʠʝʡ ʧʨʝʜʩʝʨʜʠʡ (ʌʇ) ʥʝ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʦ, ʯʝʤ ʚʘʨʬʘʨʠʥ  

[53ï54]. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʨʠʚʘʨʦʢʩʘʙʘʥʫ ʩʚʦʡʩʪʚʝʥʥʦ ʙʳʩʪʨʦʝ ʥʘʯʘʣʦ ʜʝʡʩʪʚʠʷ, 

ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʥʠʪʦʨʠʥʛʘ ʧʘʨʘʤʝʪʨʦʚ ʛʝʤʦʩʪʘʟʘ ʚ ʧʨʦʮʝʩʩʝ ʣʝʯʝʥʠʷ, ʚʳʩʦʢʘʷ 

ʙʠʦʜʦʩʪʫʧʥʦʩʪʴ ʠ ʥʠʟʢʠʡ ʧʦʯʝʯʥʳʡ ʢʣʠʨʝʥʩ [52, 55ï56]. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʧʨʝʧʘʨʘʪʘ 

ʤʝʪʘʙʦʣʠʟʠʨʫʝʪʩʷ ʧʝʯʝʥʴʶ, ʚʳʚʦʜʠʪʩʷ ʚ ʥʝʘʢʪʠʚʥʦʤ ʚʠʜʝ ʧʦʯʢʘʤʠ [52, 57ï58], ʧʝʨʠʦʜ 

ʧʦʣʫʚʳʚʝʜʝʥʠʷ ʨʠʚʘʨʦʢʩʘʙʘʥʘ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 7ï11 ʯʘʩʦʚ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʜʦʩʪʠʛʘʝʪʩʷ ʯʝʨʝʟ 2ï4 ʯ ʧʦʩʣʝ ʧʨʠʝʤʘ ʚʥʫʪʨʴ [52]. 

ʉʣʝʜʫʶʱʝʡ ʧʨʠʯʠʥʦʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʰʠʨʦʢʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʅʆɸʂ ʚ ʢʣʠʥʠʯʝʩʢʦʡ 

ʧʨʘʢʪʠʢʝ, ʷʚʠʣʠʩʴ  ʨʝʢʦʤʝʥʜʘʮʠʠ ʵʢʩʧʝʨʪʦʚ ʈʦʩʩʠʡʩʢʦʛʦ ʢʘʨʜʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ (ʈʂʆ), 

ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʦʙʱʝʩʪʚʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʢʣʠʥʠʯʝʩʢʦʡ ʵʣʝʢʪʨʦʬʠʟʠʦʣʦʛʠʠ, 

ʘʨʠʪʤʦʣʦʛʠʠ ʠ ʢʘʨʜʠʦʩʪʠʤʫʣʷʮʠʠ (ɺʅʆɸ) ʠ ɸʩʩʦʮʠʘʮʠʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʭʠʨʫʨʛʦʚ 

(ɸʉʉʍ) ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʜʘʙʠʛʘʪʨʘʥʘ ʠ ʨʠʚʘʨʦʢʩʘʙʘʥʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʥʝʢʣʘʧʘʥʥʦʡ ʌʇ ʠ 

ʩʨʝʜʥʠʤ ʠʣʠ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ ʠʰʝʤʠʯʝʩʢʦʛʦ ʠʥʩʫʣʴʪʘ [59ï60].  

ʊʘʢ, ɸ. ʖ. ʈʳʯʢʦʚ ʠ ʩʦʘʚʪ. (2014) ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠʝʤ ʨʠʚʘʨʦʢʩʘʙʘʥʘ ʚ ʩʫʪʦʯʥʦʡ ʜʦʟʝ 

20 ʤʛ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʪʨʝʭ ʤʝʩʷʮʝʚ ʧʨʠʚʦʜʠʪ ʢ ʨʘʩʪʚʦʨʝʥʠʶ ʪʨʦʤʙʘ ʚ ʫʰʢʝ ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ 

(ʃʇ) ʫ ʧʘʮʠʝʥʪʘ ʩ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʝʡ ʠ ʧʘʨʦʢʩʠʟʤʘʣʴʥʦʡ ʬʦʨʤʦʡ ʌʇ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʢʘʪʝʪʝʨʥʦʡ ʘʙʣʘʮʠʠ [61]. ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʜʘʥʥʦʝ ʢʣʠʥʠʯʝʩʢʦʝ ʥʘʙʣʶʜʝʥʠʝ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʦʛʦ ʧʝʨʦʨʘʣʴʥʦʛʦ ʘʥʪʠʢʦʘʛʫʣʷʥʪʘ ʨʠʚʘʨʦʢʩʘʙʘʥʘ 

ʧʨʠ ʪʨʦʤʙʦʟʝ  ʫʰʢʘ ʃʇ  ʫ  ʧʘʮʠʝʥʪʢʠ ʩ  ʧʘʨʦʢʩʠʟʤʘʣʴʥʦʡ ʬʦʨʤʦʡ ʌʇ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʠ 

ʧʨʦʚʝʜʝʥʠʠ ʦʧʝʨʘʮʠʠ ʢʘʪʝʪʝʨʥʦʡ ʘʙʣʘʮʠʠ [61]. ʆʪʨʘʜʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʣʫʯʘʠ ʫʩʧʝʰʥʦʛʦ 

ʨʘʩʪʚʦʨʝʥʠʷ ʪʨʦʤʙʘ ʃɾ ʧʨʠ ʧʨʠʝʤʝ ʨʠʚʘʨʦʢʩʘʙʘʥʘ 20 ʤʛ ʚ ʩʫʪʢʠ ʫ ʧʘʮʠʝʥʪʘ ʩ 

ʧʦʩʪʠʥʬʘʨʢʪʥʳʤ ʢʘʨʜʠʦʩʢʣʝʨʦʟʦʤ (ʇʂ), ʪʨʦʤʙʦʟʘʤʠ ʩʪʝʥʪʦʚ, ʩ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ ʢ ʪʝʨʘʧʠʠ 

ʢʣʦʧʠʜʦʛʨʝʣʦʤ ʠ ʧʨʘʩʫʛʨʝʣʦʤ, ʦʧʠʩʘʥʳ ʚ ʥʘʙʣʶʜʝʥʠʠ ʉ. ɺ. ʐʝʢʦʷʥ ʠ ʩʦʘʚʪ. (2016) [62]. ɺ 

ʵʪʦʤ ʢʣʠʥʠʯʝʩʢʦʤ ʥʘʙʣʶʜʝʥʠʠ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥ ʣʠʟʠʩ ʪʨʦʤʙʘ ʃɾ ʧʨʠ ʧʨʠʝʤʝ 

ʨʠʚʘʨʦʢʩʘʙʘʥʘ ʫ ʙʦʣʴʥʦʛʦ ʩ ʇʂ, ʪʨʦʤʙʦʟʘʤʠ ʩʪʝʥʪʦʚ, ʩ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ ʢ ʪʝʨʘʧʠʠ 

ʢʣʦʧʠʜʦʛʨʝʣʦʤ ʠ ʧʨʘʩʫʛʨʝʣʦʤ [62]. ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ  ʜʨʫʛʦʡ ʢʣʠʥʠʯʝʩʢʠʡ ʩʣʫʯʘʡ, 

ʦʧʠʩʘʥʥʳʡ ɼ. ɸ. ʀʪʢʠʥ ʠ ʩʦʘʚʪ. (2015), ʛʜʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʅʆɸʂ ʜʘʞʝ ʚ ʩʪʦʣʴ 

ʧʦʞʠʣʦʤ ʚʦʟʨʘʩʪʝ ʠ ʧʨʠ ʥʘʣʠʯʠʠ ʚʳʩʦʢʦʛʦ ʢʘʨʜʠʦʚʘʩʢʫʣʷʨʥʦʛʦ ʨʠʩʢʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʙʦʣʝʝ 

ʧʷʪʠ ʣʝʪ, ʵʬʬʝʢʪʠʚʥʦ ʠ ʙʝʟʦʧʘʩʥʦ ʧʨʝʜʫʧʨʝʞʜʘʝʪ ʨʘʟʚʠʪʠʝ ʪʨʦʤʙʦʵʤʙʦʣʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ 

[63]. ɺ ʜʨʫʛʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʅ. ɻ. ʃʦʞʢʠʥʘ ʠ ʩʦʘʚʪ. (2015) ʧʦʢʘʟʘʣʠ, ʯʪʦ  ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʨʠʚʘʨʦʢʩʘʙʘʥʘ ʚ ʜʦʟʝ 20 ʤʛ ʠ 15 ʤʛ ʚ ʩʫʪʢʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʭʨʦʥʠʯʝʩʢʦʡ ʠ ʧʝʨʤʘʥʝʥʪʥʦʡ 

ʬʦʨʤʦʡ ʌʇ ʥʝʢʣʘʧʘʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩ ʩʦʧʫʪʩʪʚʫʶʱʝʡ  ʭʨʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʴʶ ʧʦʯʝʢ 2ï

3 ʩʪʘʜʠʠ, ʵʬʬʝʢʪʠʚʥʦ ʠ ʙʝʟʦʧʘʩʥʦ ʚ ʦʪʥʦʰʝʥʠʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʮʝʨʝʙʨʘʣʴʥʦʛʦ ʠʥʩʫʣʴʪʘ ʠ 

ʩʠʩʪʝʤʥʦʡ ʵʤʙʦʣʠʠ [64].  

ɺʘʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʥʠ ʦʜʠʥ ʠʟ ʠʟʫʯʝʥʥʳʭ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʨʝʞʠʤʦʚ 

ʘʥʪʠʪʨʦʤʙʦʮʠʪʘʨʥʦʡ ʪʝʨʘʧʠʠ (ʢʣʦʧʠʜʦʛʨʝʣ ʧʨʦʪʠʚ ɸʉʂ, ʢʦʤʙʠʥʘʮʠʷ ʢʣʦʧʠʜʦʛʨʝʣʘ ʠ ɸʉʂ 

ʧʨʦʪʠʚ ɸʉʂ, ʪʠʢʘʛʨʝʣʦʨ ʧʨʦʪʠʚ ʢʣʦʧʠʜʦʛʨʝʣʘ, ʢʦʤʙʠʥʘʮʠʷ ʪʠʢʘʛʨʝʣʦʨʘ ʠ ɸʉʂ ʧʨʦʪʠʚ ɸʉʂ) 
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ʫ ʩʪʘʙʠʣʴʥʳʭ ʧʘʮʠʝʥʪʦʚ ʥʘ ʢʣʠʥʠʯʝʩʢʦʡ ʩʪʘʜʠʠ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʩ ʨʘʟʣʠʯʥʦʡ ʣʦʢʘʣʠʟʘʮʠʝʡ 

ʧʦʨʘʞʝʥʠʷ ʘʨʪʝʨʠʡ  ʥʝ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʜʦʩʪʦʚʝʨʥʦʛʦ ʩʥʠʞʝʥʠʷ ʩʤʝʨʪʥʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʨʝʞʠʤʦʤ ʦʙʳʯʥʦʡ ʪʝʨʘʧʠʠ [65ï66]. ʂ ʪʦʤʫ ʞʝ ʜʦʙʘʚʣʝʥʠʝ ʚʦʨʘʧʘʢʩʘʨʘ ʢ ʤʦʥʦ- ʠʣʠ ʜʚʦʡʥʦʡ 

ʘʥʪʠʪʨʦʤʙʦʮʠʪʘʨʥʦʡ ʪʝʨʘʧʠʠ ʥʝ ʜʘʚʘʣʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʚ ʦʪʥʦʰʝʥʠʠ 

ʩʥʠʞʝʥʠʷ ʩʤʝʨʪʥʦʩʪʠ [67]. ʈʘʥʝʝ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʚʘʨʬʘʨʠʥ ʚ ʢʘʯʝʩʪʚʝ ʤʦʥʦʪʝʨʘʧʠʠ ʠʣʠ 

ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ɸʉʂ ʵʬʬʝʢʪʠʚʥʝʝ ʧʦʩʣʝʜʥʝʛʦ, ʦʜʥʘʢʦ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ 

ʢʨʦʚʦʪʝʯʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ð ʚʥʫʪʨʠʯʝʨʝʧʥʳʭ [68]. ʂʨʦʤʝ ʪʦʛʦ, ʚʘʨʬʘʨʠʥ ʥʝ ʠʤʝʣ 

ʧʨʝʠʤʫʱʝʩʪʚ ʧʝʨʝʜ ɸʉʂ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʝʨʠʬʝʨʠʯʝʩʢʠʤ ʘʪʝʨʦʩʢʣʝʨʦʟʦʤ ʘʨʪʝʨʠʡ.  

ɺ ʠʟʚʝʩʪʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ II ʬʘʟʳ ATLAS ACS-TIMI 46 (Anti-Xa Therapy to Lower 

cardiovascular events in addition to Aspirin with or without thienopyridine therapy in Subjects with 

Acute Coronary Syndrome ð Thrombolysis In Myocardial Infarction 46) ʧʨʦʚʦʜʠʣʘʩʴ ʦʮʝʥʢʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʠʥʛʠʙʠʪʦʨʘ ʍʘ-ʬʘʢʪʦʨʘ ʨʠʚʘʨʦʢʩʘʙʘʥʘ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʦʩʪʨʳʤ ʢʦʨʦʥʘʨʥʳʤ ʩʠʥʜʨʦʤʦʤ, ʧʨʠʥʠʤʘʚʰʠʭ ʪʦʣʴʢʦ ɸʉʂ ʠʣʠ ɸʉʂ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʢʣʦʧʠʜʦʛʨʝʣʦʤ [69]. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʨʠʚʘʨʦʢʩʘʙʘʥʘ ʚ ʪʝʯʝʥʠʝ 

ʰʝʩʪʠ ʤʝʩʷʮʝʚ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʥʝ ʪʦʣʴʢʦ ʩʥʠʞʝʥʠʶ ʨʠʩʢʘ ʘʪʝʨʦʪʨʦʤʙʦʪʠʯʝʩʢʠʭ  ʩʦʙʳʪʠʡ, ʥʦ 

ʠ ʜʦʩʪʦʚʝʨʥʦ ʫʤʝʥʴʰʘʣʦ ʯʘʩʪʦʪʫ ʚʪʦʨʠʯʥʦʡ ʢʦʥʝʯʥʦʡ ʪʦʯʢʠ [69].  

ɺ ʥʘʰʝʤ ʢʣʠʥʠʯʝʩʢʦʤ ʩʣʫʯʘʝ ʧʘʮʠʝʥʪ ɹ., ʥʘʭʦʜʠʣʩʷ ʚ ʩʪʘʮʠʦʥʘʨʝ ʚ ʨʝʞʠʤʝ 

ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʦʡ ʪʝʨʘʧʠʠ ʠʥʲʝʢʮʠʦʥʥʳʤ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʤ ʛʝʧʘʨʠʥʦʤ (ʅʄɻ). ʇʦ ʜʘʥʥʳʤ 

ʅ. ʄ. ɺʦʨʦʙʝɹʚʦʡ ʠ ʩʦʘʚʪ. (2015), ʧʨʝʠʤʫʱʝʩʪʚʘ ʵʥʦʢʩʘʧʘʨʠʥʘ ʥʘʜ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʨʘʧʠʝʡ 

ʅʌɻ ʩʚʷʟʘʥʳ ʩ ʙʦʣʝʝ ʙʳʩʪʨʳʤ ʩʦʟʜʘʥʠʝʤ ʘʜʝʢʚʘʪʥʦʡ ʘʥʪʠʢʦʘʛʫʣʷʮʠʠ [70]. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʵʪʠ 

ʞʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʩʦʙʩʪʚʝʥʥʦʤ ʦʧʳʪʝ ʧʝʨʝʚʦʜʘ ʙʦʣʴʥʳʭ ʩ ʵʥʦʢʩʘʧʘʨʠʥʘ ʥʘ 

ʚʘʨʬʘʨʠʥ ʚ ʘʤʙʫʣʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʣʷ ʧʦʜʙʦʨʘ ʘʜʝʢʚʘʪʥʦʡ ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ 

ʜʦʟʳ ʚʘʨʬʘʨʠʥʘ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʧʘʮʠʝʥʪʦʚ ʪʨʝʙʫʝʪʩʷ ʦʢʦʣʦ 10 ʜʥʝʡ [71].  

ʈʷʜʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʳʩʦʢʠʝ ʜʦʟʳ ʨʠʚʘʨʦʢʩʘʙʘʥʘ ʥʝ ʫʩʪʫʧʘʶʪ ʧʦ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʅʄɻ [72]. ʇʦʣʘʛʘʶʪ, ʯʪʦ ʨʠʚʘʨʦʢʩʘʙʘʥ ʚ ʚʳʩʦʢʦʡ ʜʦʟʝ ʤʦʞʝʪ ʙʳʪʴ 

ʢʦʥʢʫʨʝʥʪʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʅʄɻ ʫ ʧʘʮʠʝʥʪʦʚ, ʥʫʞʜʘʶʱʠʭʩʷ ʚ çʧʝʨʝʭʦʜʥʦʡè ʪʝʨʘʧʠʠ [73]. 

ɺ ʢʣʠʥʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ EINSTEIN-DVT ʙʳʣʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ, ʯʪʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʦʩʪʨʳʤ ʩʠʤʧʪʦʤʥʳʤ ʪʨʦʤʙʦʟʦʤ ʛʣʫʙʦʢʠʭ ʚʝʥ ʨʠʚʘʨʦʢʩʘʙʘʥ ʦʙʣʘʜʘʝʪ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʪʘʢʦʡ 

ʞʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ ʨʝʮʠʜʠʚʦʚ ʪʨʦʤʙʦʵʤʙʦʣʠʠ, ʢʘʢ ʠ ʩʪʘʥʜʘʨʪʥʘʷ ʪʝʨʘʧʠʷ 

ʠʥʲʝʢʮʠʦʥʥʳʤ ʵʥʦʢʩʘʧʘʨʠʥʦʤ ʩ ʧʝʨʝʭʦʜʦʤ ʥʘ ʚʘʨʬʘʨʠʥ, ʧʨʠ ʩʦʧʦʩʪʘʚʠʤʦʤ ʧʨʦʬʠʣʝ 

ʙʝʟʦʧʘʩʥʦʩʪʠ [74]. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ EINSTEIN-Extension ʧʘʮʠʝʥʪʳ ʙʳʣʠ 

ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʳ ʥʘ 3 ʛʨʫʧʧʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʢʘʟʘʪʝʣʷ ʤʘʩʩʳ ʪʝʣʘ [75]. ʇʨʠ ʵʪʦʤ 

ʦʪʤʝʯʘʣʘʩʴ ʦʜʠʥʘʢʦʚʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʠʚʘʨʦʢʩʘʙʘʥʘ  ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʯʝʛʦ 

ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʬʠʢʩʠʨʦʚʘʥʥʘʷ ʜʦʟʘ ʨʠʚʘʨʦʢʩʘʙʘʥʘ 20 ʤʛ 1 ʨʘʟ ʚ ʩʫʪʢʠ ʷʚʣʷʝʪʩʷ 

ʦʧʪʠʤʘʣʴʥʦʡ ʠ ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʠʟʙʳʪʦʯʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ. ʆʙʩʫʞʜʘʷ ʧʨʦʬʠʣʴ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʧʘʨʘʪʘ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʯʘʩʪʦʪʘ ʤʘʩʩʠʚʥʳʭ ʢʨʦʚʦʪʝʯʝʥʠʡ ʥʘ ʬʦʥʝ 

ʪʝʨʘʧʠʠ ʨʠʚʘʨʦʢʩʘʙʘʥʦʤ ʚ ʜʦʟʝ 20 ʤʛ ʦʜʠʥ ʨʘʟ ʚ ʩʫʪʢʠ ʙʳʣʘ ʥʠʟʢʦʡ. ʂʨʦʤʝ ʪʦʛʦ, ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ EINSTEIN-Extension ʥʝ ʧʦʢʘʟʘʣʠ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʨʠʚʘʨʦʢʩʘʙʘʥʘ 

ʥʘ ʬʫʥʢʮʠʶ ʧʝʯʝʥʠ ʠ ʧʦʯʝʢ ð ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʩʣʫʯʘʝʚ ʧʦʚʳʰʝʥʠʷ ʤʝʤʙʨʘʥʥʳʭ 

ʬʝʨʤʝʥʪʦʚ ʙʦʣʝʝ ʯʝʤ ʚ ʪʨʠ ʨʘʟʘ ʦʪ ʥʦʨʤʳ ʠ ʙʠʣʠʨʫʙʠʥʘ ʙʦʣʝʝ ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ, ʘ ʪʘʢʞʝ ʢʘʢʠʭ-ʣʠʙʦ ʩʝʨʴʝʟʥʳʭ ʥʘʨʫʰʝʥʠʡ ʬʫʥʢʮʠʡ ʧʝʯʝʥʠ. ʉʫʱʝʩʪʚʫʶʱʝʝ 

ʤʥʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʥʦʩʦʚʳʝ ʢʨʦʚʦʪʝʯʝʥʠʷ ʠ ʛʝʤʘʪʫʨʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʯʘʱʝ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʫ 

ʣʝʯʠʚʰʠʭʩʷ ʨʠʚʘʨʦʢʩʘʙʘʥʦʤ, ʥʦʩʠʪ ʧʨʦʪʠʚʦʨʝʯʠʚʳʡ ʭʘʨʘʢʪʝʨ. ʊʘʢ, ʚʩʪʨʝʯʘʝʤʦʩʪʴ 

ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʥʘ ʬʦʥʝ ʪʝʨʘʧʠʠ ʅʆɸʂ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ɸ. ɸ. ʉʦʢʦʣʦʚʦʡ ʠ ʩʦʘʚʪ. (2015). ʇʨʠ ʵʪʦʤ ʧʘʮʠʝʥʪʳ, ʚʦʰʝʜʰʠʝ ʚ ʜʘʥʥʳʡ ʨʝʛʠʩʪʨ, ʙʳʣʠ 

ʧʦʜʨʘʟʜʝʣʝʥʳ ʥʘ ʪʨʠ ʧʦʜʛʨʫʧʧʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʪʝʨʘʧʠʠ ʧʝʨʦʨʘʣʴʥʳʤʠ 
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ʘʥʪʠʢʦʘʛʫʣʷʥʪʘʤʠ [76]. ɺ ʢʦʛʦʨʪʝ ʣʠʮ, ʥʘʭʦʜʠʚʰʠʭʩʷ ʥʘ ʪʝʨʘʧʠʠ ʨʠʚʘʨʦʢʩʘʙʘʥʦʤ, ʯʘʩʪʦʪʘ 

ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʙʳʣʘ ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʧʠʢʩʘʙʘʥʦʤ ʠ ʚʘʨʬʘʨʠʥʦʤ. ɸʚʪʦʨʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʦʙʱʘʶʪ, ʯʪʦ ʥʠ ʦʜʥʦʛʦ ʩʣʫʯʘʷ ʚʥʫʪʨʠʯʝʨʝʧʥʦʛʦ ʢʨʦʚʦʠʟʣʠʷʥʠʷ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʦʩʧʝʢʪʠʚʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʦʪʤʝʯʝʥʦ ʥʝ ʙʳʣʦ [76]. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʚ ʦʧʠʩʘʥʥʦʤ ʥʘʤʠ 

ʩʣʫʯʘʝ ʚ ʧʨʦʮʝʩʩʝ ʪʝʨʘʧʠʠ ʨʠʚʘʨʦʢʩʘʙʘʥʦʤ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ɸʉʂ ʢʘʢʠʭ-ʣʠʙʦ 

ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʫ ʧʘʮʠʝʥʪʘ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ.  

ɺʦʧʨʦʩʳ, ʢʘʩʘʶʱʠʝʩʷ ʢʦʤʙʠʥʘʮʠʠ ʥʠʟʢʠʭ ʜʦʟ ɸʉʂ ʠ ʨʠʚʘʨʦʢʩʘʙʘʥʘ ʧʦʣʥʦʩʪʴʶ 

ʦʪʨʘʞʝʥʳ ʚ ʨʷʜʝ ʧʨʦʩʧʝʢʪʠʚʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚʘʭ. ʊʘʢ,  ʧʦ ʜʘʥʥʳʤ J. W. Eikelboom et al. 

(2017) ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ COMPASS (Cardiovascular Outcomes for People Using Anticoagulation 

Strategies Trial), ʚ ʢʦʪʦʨʦʤ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ 27395 ʧʘʮʠʝʥʪʦʚ (ʧʦʜʛʨʫʧʧʘ ʨʠʚʘʨʦʢʩʘʙʘʥ + 

ɸʉʂ, ʧʦʜʛʨʫʧʧʘ ʨʠʚʘʨʦʢʩʘʙʘʥ, ʠ ʧʦʜʛʨʫʧʧʘ ɸʉʂ), ʯʘʩʪʦʪʘ ʧʝʨʚʠʯʥʦʡ ʢʦʥʝʯʥʦʡ ʪʦʯʢʠ 

(ʢʘʨʜʠʦʚʘʩʢʫʣʷʨʥʘʷ ʩʤʝʨʪʴ, ʠʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ, ʮʝʨʝʙʨʘʣʴʥʳʡ ʠʥʩʫʣʴʪ) ʙʳʣʘ ʥʘʠʤʝʥʴʰʝʡ ʚ 

ʛʨʫʧʧʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʪʝʨʘʧʠʠ çʨʠʚʘʨʦʢʩʘʙʘʥ + ɸʉʂè ʠ ʜʦʩʪʦʚʝʨʥʦ ʦʪʣʠʯʘʣʘʩʴ ʦʪ 

ʪʘʢʦʚʦʡ ʚ ʛʨʫʧʧʝ ʩʪʘʥʜʘʨʪʥʦʡ ʪʝʨʘʧʠʠ ɸʉʂ [77]. ʕʪʦʪ ʬʘʢʪ ʥʘʰʝʣ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʠ ʚ ʥʘʰʝʤ 

ʥʘʙʣʶʜʝʥʠʠ, ʪ. ʝ. ʧʘʮʠʝʥʪʫ, ʢʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, ʙʳʣ ʥʘʟʥʘʯʝʥ ʨʝʞʠʤ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ 

ʪʝʨʘʧʠʠ çʨʠʚʘʨʦʢʩʘʙʘʥ + ʥʠʟʢʠʝ ʜʦʟʳ ɸʉʂè. ʇʨʠ ʵʪʦʤ, ʩʝʨʴʝʟʥʳʭ ʵʧʠʟʦʜʦʚ ʢʨʦʚʦʪʝʯʝʥʠʷ 

ʠʣʠ ʦʪʢʣʦʥʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ, ʯʪʦ ʝʱʝ ʨʘʟ 

ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʩʧʝʢʪʠʚʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ COMPASS, ʛʜʝ ʦʪʤʝʯʝʥʦ, ʯʪʦ 

ʨʝʞʠʤ ʪʝʨʘʧʠʠ ʨʠʚʘʨʦʢʩʘʙʘʥ + ʥʠʟʢʠʝ ʜʦʟʳ ɸʉʂ ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʝʡ ʩʫʤʤʘʨʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ.  

ʍʦʯʝʪʩʷ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʜʠʥʘʤʠʢʝ ʣʝʯʝʥʠʷ ʨʠʚʘʨʦʢʩʘʙʘʥʦʤ, ʠɸʇʌ, ʙʝʪʘ-ʙʣʦʢʘʪʦʨʘʤʠ ʠ 

ʘʥʪʠʘʛʨʝʛʘʥʪʦʤ ʫ ʧʘʮʠʝʥʪʘ ɹ. ʟʘʤʝʪʥʦ ʚʳʨʦʩʣʘ ʘʟʦʪʦʚʳʜʝʣʠʪʝʣʴʥʘʷ ʬʫʥʢʮʠʷ ʧʦʯʝʢ. ʊʘʢ, ʚ 

ʜʠʥʘʤʠʢʝ, ʧʨʦʠʟʦʰʣʦ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʮʠʩʪʘʪʠʥʘ ʉ ʧʣʘʟʤʳ ʢʨʦʚʠ ʠ ʧʦʚʳʰʝʥʠʝ 

ʚʝʣʠʯʠʥʳ ʉʂʌ. ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ ʚʧʦʣʥʝ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʨʫʛʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʛʜʝ ʪʝʨʘʧʠʷ ʅʆɸʂ ʫ ʣʠʮ ʩ ʚʳʩʦʢʠʤ ʥʝʬʨʦʮʝʨʝʙʨʘʣʴʥʳʤ ʨʠʩʢʦʤ ʥʝ 

ʩʦʧʨʦʚʦʞʜʘʣʘʩʴ ʪʦʨʤʦʞʝʥʠʝʤ ʉʂʌ [78ï79]. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʮʠʩʪʘʪʠʥʘ ʉ 

ʧʣʘʟʤʳ ʢʨʦʚʠ ʠʤʝʝʪ ʜʚʦʷʢʦʝ ʢʣʠʥʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ: ʚʦ-ʧʝʨʚʳʭ ð ʥʝʬʨʦʧʨʦʪʝʢʮʠʷ, ʚʦ-

ʚʪʦʨʳʭ, ʨʝʜʫʢʮʠʷ ʢʘʨʜʠʦʮʝʨʝʙʨʘʣʴʥʦʛʦ ʨʠʩʢʘ. ʈʦʣʴ ʮʠʩʪʘʪʠʥʘ ʉ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʝʬʨʦ- ʠ 

ʢʘʨʜʠʦʮʝʨʝʙʨʘʣʴʥʦʛʦ ʨʠʩʢʘ ʦʧʠʩʘʥʳ ʥʘʤʠ ʚ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [80].  

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʥʝʬʨʦʧʨʦʪʝʢʪʠʚʥʳʡ ʧʦʪʝʥʮʠʘʣ ʅʆɸʂ ʩʚʷʟʘʥ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ 

ʫʣʫʯʰʝʥʠʝʤ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʚ ʧʦʯʝʯʥʦʡ ʧʘʨʝʥʭʠʤʝ, ʩʥʠʞʝʥʠʝʤ  ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʚʦʩʧʘʣʝʥʠʷ [78]. ʇʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʅʆɸʂ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʚ ʥʝʜʘʚʥʦ 

ʧʨʦʚʝʜʝʥʥʳʭ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [81ï84]. ʈʷʜ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʦʩʥʦʚʳʚʘʷʩʴ  ʥʘ 

ʥʘʫʯʥʳʭ ʬʘʢʪʘʭ ʦ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʟʙʠʨʘʪʝʣʴʥʦʛʦ ʧʦʜʘʚʣʝʥʠʷ ʍʘ-ʬʘʢʪʦʨʘ ʚ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʘʪʝʨʦʪʨʦʤʙʦʟʘ, ʚʳʜʚʠʛʘʶʪ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ 

ʨʠʚʘʨʦʢʩʘʙʘʥʘ ʤʦʞʝʪ ʦʙʣʘʜʘʪʴ ʘʥʪʠʘʪʝʨʦʛʝʥʥʳʤ ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʜʝʡʩʪʚʠʝʤ [40].  

ʆʜʥʘʢʦ, ʚ ʜʦʩʪʫʧʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʤʳ ʥʝ ʥʘʰʣʠ ʨʘʙʦʪ, ʛʜʝ ʦʮʝʥʠʚʘʣʠʩʴ ʙʳ ʧʦʢʘʟʘʪʝʣʠ 

TNF-Ŭ ʠ IL-10 ʧʣʘʟʤʳ ʢʨʦʚʠ ʥʘ ʬʦʥʝ ʪʝʨʘʧʠʠ ʨʠʚʘʨʦʢʩʘʙʘʥʦʤ. ʂʘʢ ʦʪʤʝʯʝʥʦ, ʚ ʥʘʰʝʤ 

ʢʣʠʥʠʯʝʩʢʦʤ ʩʣʫʯʘʝ ʪʝʨʘʧʠʷ ʨʠʚʘʨʦʢʩʘʙʘʥʦʤ + ɸʉʂ ʧʨʠʚʝʣʘ ʢ ʩʥʠʞʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʮʠʪʦʢʠʥʘ (TNF-Ŭ ʠʩʭʦʜʥʦ 3,750 ʧʛ/ʤʣ ʧʨʦʪʠʚ 1,957 ʧʛ/ʤʣ ʚ ʜʠʥʘʤʠʢʝ). 

ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʮʠʪʦʢʠʥʘ IL-10, ʪʦ ʝʛʦ ʫʨʦʚʝʥʴ ʚ ʜʠʥʘʤʠʢʝ ʪʝʨʘʧʠʠ 

ʨʠʚʘʨʦʢʩʘʙʘʥʦʤ + ɸʉʂ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʣʩʷ (16,216 ʧʛ/ʤʣ ʧʨʦʪʠʚ 8,904 ʧʛ/ʤʣ). ɼʘʥʥʳʡ 

ʬʘʢʪ ʥʘʚʦʜʠʪ ʥʘ ʤʳʩʣʴ ʦ ʚʦʟʤʦʞʥʦʤ ʦʙʦʩʪʨʝʥʠʠ ʀʃʌ ʫ ʥʘʰʝʛʦ ʧʘʮʠʝʥʪʘ, ʪʘʢ ʢʘʢ ʧʦ 

ʩʦʚʨʝʤʝʥʥʳʤ ʜʘʥʥʳʤ, ʮʠʪʦʢʠʥʳ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʠ 

ʧʨʠʩʦʝʜʠʥʝʥʠʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʦʩʣʦʞʥʝʥʠʡ [85ï86]. ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʧʦʷʚʣʝʥʠʷ 

ʧʨʦʪʝʠʥʫʨʠʠ ʫ ʥʘʰʝʛʦ ʧʘʮʠʝʥʪʘ (ʯʝʛʦ ʥʝ ʦʪʤʝʯʘʣʦʩʴ ʚ ʥʘʯʘʣʝ ʪʝʨʘʧʠʠ), ʪʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 
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ʦʥʘ ʷʚʣʷʝʪʩʷ ʣʠʙʦ ʧʨʦʷʚʣʝʥʠʝʤ ʩʠʩʪʝʤʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʚ ʨʘʤʢʘʭ ʦʙʦʩʪʨʝʥʠʷ ʀʃʌ, ʣʠʙʦ 

ʠʥʜʫʮʠʨʦʚʘʥʘ ʨʠʚʘʨʦʢʩʘʙʘʥ-ʪʝʨʘʧʠʝʡ. ʇʦʣʘʛʘʝʤ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʧʨʦʪʝʠʥʫʨʠʠ ʦʪʯʘʩʪʠ ʤʦʞʝʪ 

ʦʙʲʷʩʥʷʪʴʩʷ ʫʣʫʯʰʝʥʠʝʤ ʢʣʫʙʦʯʢʦʚʦʡ ʬʠʣʴʪʨʘʮʠʠ ʠ ʢʨʦʚʦʪʦʢʘ ʚ ʧʘʨʝʥʭʠʤʝ ʧʦʯʢʘʭ, ʘ 

ʩʣʫʱʠʚʘʶʱʠʡʩʷ ʵʧʠʪʝʣʠʡ ʚ ʢʘʥʘʣʴʮʘʭ, ʚʦʟʤʦʞʥʦ, ʩʣʫʞʠʪ ʠʩʪʦʯʥʠʢʦʤ ʦʙʨʘʟʦʚʘʥʠʷ ʙʝʣʢʘ ʚ 

ʢʦʥʝʯʥʦʤ ʧʨʦʜʫʢʪʝ ʧʦʯʝʢ. ɺʝʩʴʤʘ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʤʦʤʝʥʪʦʤ ʚ ʥʘʰʝʤ ʢʣʠʥʠʯʝʩʢʦʤ ʩʣʫʯʘʝ 

ʷʚʣʷʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʫʤʝʥʴʰʝʥʠʷ ʧʦʣʦʩʪʠ ʇɾ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʩʥʠʞʝʥʠʝʤ ʜʘʚʣʝʥʠʷ ʚ ʤʘʣʦʤ 

ʢʨʫʛʝ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʥʘ ʬʦʥʝ ʪʝʨʘʧʠʠ ʨʠʚʘʨʦʢʩʘʙʘʥʦʤ ʠ ɸʉʂ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʠɸʇʌ ʠ ʙʝʪʘ-

ʙʣʦʢʘʪʦʨʘʤʠ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ 

ʅʆɸʂ, ʚ ʯʘʩʪʥʦʩʪʠ ʨʠʚʘʨʦʢʩʘʙʘʥʫ, ʩʚʦʡʩʪʚʝʥʝʥ ʠ ʢʘʨʜʠʦʧʨʦʪʝʢʪʠʚʥʳʡ ʵʬʬʝʢʪ.  

ɺ ʥʘʰʠ ʜʥʠ ʚʦʧʨʦʩ ʧʨʦʜʣʝʥʠʷ ʨʘʟʥʳʭ ʨʝʞʠʤʦʚ ʪʝʨʘʧʠʠ ʅʆɸʂ ʦʪʜʝʣʴʥʳʤ ʢʘʪʝʛʦʨʠʷʤ 

ʣʠʮ ʦʩʪʘʝʪʩʷ ʜʠʩʢʫʪʘʙʝʣʴʥʳʤ, ʭʦʪʷ ʠ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʘʤʝʨʠʢʘʥʩʢʠʝ, ʝʚʨʦʧʝʡʩʢʠʝ ʠ ʨʦʩʩʠʡʩʢʠʝ 

ʵʢʩʧʝʨʪʳ ʩʭʦʜʷʪʩʷ ʚʦ ʤʥʝʥʠʠ ʦ ʪʦʤ, ʯʪʦ ʤʠʥʠʤʘʣʴʥʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʦʡ 

ʪʝʨʘʧʠʠ ʫ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʪʨʦʤʙʦʟʦʤ ʠ ʵʤʙʦʣʠʝʡ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ ʪʨʠ ʤʝʩʷʮʘ [87ï89]. ɽʩʪʴ 

ʜʘʥʥʳʝ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʨʦʣʦʥʛʠʨʦʚʘʥʠʷ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʦʡ 

ʪʝʨʘʧʠʠ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʦʩʥʦʚʥʦʛʦ ʢʫʨʩʘ ʣʝʯʝʥʠʷ ʅʆɸʂ. ʅʘ ʵʪʦ ʫʢʘʟʳʚʘʶʪ ʨʝʟʫʣʴʪʘʪʳ 

ʜʚʫʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʅʆɸʂ ð EINSTEIN-Extension ʩ ʨʠʚʘʨʦʢʩʘʙʘʥʦʤ ʠ AMPLIFY-EXT ʩ 

ʘʧʠʢʩʘʙʘʥʦʤ [90ï91]. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ AMPLIFY-EXT [90] ʩʨʘʚʥʠʣʠ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʩ ʧʣʘʮʝʙʦ 

ʣʝʯʝʙʥʫʶ  (5 ʤʛ 2 ʨʘʟʘ ʚ ʜʝʥʴ) ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʫʶ (2,5 ʤʛ 2 ʨʘʟʘ ʚ ʜʝʥʴ) ʜʦʟʳ ʘʧʠʢʩʘʙʘʥʘ. ɺ 

EINSTEIN-Extension [91] ʨʠʚʘʨʦʢʩʘʙʘʥ  (20 ʤʛ 1 ʨʘʟ ʚ ʜʝʥʴ) ʪʘʢʞʝ ʩʨʘʚʥʠʣʠ ʩ ʧʣʘʮʝʙʦ. 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʪʝʨʘʧʠʠ ʨʘʚʥʷʣʘʩʴ 6 ʠʣʠ 12 ʤʝʩʷʮʘʤ ʚ EINSTEIN-Extension ʠ 12 ʤʝʩʷʮʝʚ ð ʚ 

AMPLIFY-EXT. ʆʙʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʨʦʜʣʝʥʠʷ 

ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʦʡ ʪʝʨʘʧʠʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʣʘʮʝʙʦ. ʇʨʦʛʥʦʩʪʠʯʝʩʢʘʷ ʨʦʣʴ ɼ-ʜʠʤʝʨʘ ʠ 

ʩʚʷʟʘʥʥʦʝ ʩ ʥʠʤ ʦʧʨʝʜʝʣʝʥʠʝ ʚʨʝʤʝʥʠ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʦʡ ʪʝʨʘʧʠʠ ʩʪʘʥʦʚʠʪʩʷ ʢʨʘʝʫʛʦʣʴʥʳʤ 

ʢʘʤʥʝʤ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʝ.  

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʦʧʠʩʘʥʥʦʤ ʥʘʤʠ ʢʣʠʥʠʯʝʩʢʦʤ ʩʣʫʯʘʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ɼ-ʜʠʤʝʨʘ ʚ 

ʜʠʥʘʤʠʢʝ ʪʝʨʘʧʠʠ ʨʠʚʘʨʦʢʩʘʙʘʥʦʤ + ɸʉʂ ʩʦʩʪʘʚʠʣʘ 486 ʥʛ/ʤʣ ʧʨʦʪʠʚ 536 ʥʛ/ʤʣ (ʠʩʭʦʜʥʦ), 

ʪ. ʝ. ʧʨʦʠʟʦʰʝʣ ʩʧʘʜ ʝʛʦ ʫʨʦʚʥʷ. 

ʊʘʢ, ʫʨʦʚʝʥʴ ɼ-ʜʠʤʝʨʘ ʷʚʣʷʝʪʩʷ ʧʨʝʜʠʢʪʦʨʦʤ ʦʩʣʦʞʥʝʥʥʦʛʦ ʪʝʯʝʥʠʷ ʤʥʦʛʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ [32]. ʋ ʙʦʣʴʥʳʭ, ʧʝʨʝʥʝʩʰʠʭ ʪʨʦʤʙʦʵʤʙʦʣʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ, ʧʦʚʳʰʝʥʥʳʡ 

ʫʨʦʚʝʥʴ ɼ-ʜʠʤʝʨʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʤ ʨʠʩʢʝ ʨʝʮʠʜʠʚʘ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ 

ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʦʡ ʪʝʨʘʧʠʠ [92ï93]. ɺ ʧʨʦʩʧʝʢʪʠʚʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ɼ-ʜʠʤʝʨ 

ʧʨʦʷʚʠʣ ʩʝʙʷ ʢʘʢ ʬʘʢʪʦʨ ʨʠʩʢʘ ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʩʝʨʜʮʘ, ʠʥʩʫʣʴʪʘ ʠ ʩʤʝʨʪʠ [94].  

ɺ ʟʘʢʣʶʯʝʥʠʝ ʭʦʪʝʣʦʩʴ ʙʳ ʦʩʪʘʥʦʚʠʪʴʩʷ ʥʘ ʥʝʢʦʪʦʨʳʭ ʬʘʨʤʘʢʦʵʢʦʥʦʤʠʯʝʩʢʠʭ ʘʩʧʝʢʪʘʭ 

ʧʨʠʤʝʥʝʥʠʷ ʅʆɸʂ. ʊʘʢ, ʥʝʜʘʚʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ  ʧʦʜʪʚʝʨʜʠʣʠ, ʯʪʦ ʧʨʠ ʚʳʙʦʨʝ ʩʪʨʘʪʝʛʠʠ 

ʬʘʨʤʘʢʦʪʝʨʘʧʠʠ ʩ ʮʝʣʴʶ  ʧʨʦʬʠʣʘʢʪʠʢʠ ʠʥʩʫʣʴʪʦʚ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʥʝʢʣʘʧʘʥʥʦʡ ʌʇ 

ʧʨʠʤʝʥʝʥʠʝ ʨʠʚʘʨʦʢʩʘʙʘʥʘ ʩ ʢʣʠʥʠʯʝʩʢʦʡ ʠ ʬʘʨʤʘʢʦʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʝʢ ʟʨʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʚʳʛʦʜʥʳʤ, ʯʝʤ ʧʨʠʤʝʥʝʥʠʝ ʘʧʠʢʩʘʙʘʥʘ [95]. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʧʦʣʥʝʥʥʦʛʦ ʬʘʨʤʘʢʦʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʪʨʘʪʝʛʠʷ 

ʧʨʠʤʝʥʝʥʠʷ ʨʠʚʘʨʦʢʩʘʙʘʥʘ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʤʦʟʛʦʚʦʛʦ ʠʥʩʫʣʴʪʘ ʫ ʣʠʮ ʩ ʥʝʢʣʘʧʘʥʥʦʡ ʌʇ 

ʷʚʣʷʝʪʩʷ ʤʝʥʝʝ ʟʘʪʨʘʪʥʦʡ (49558,43 ʨʫʙ./ʛʦʜ ʧʨʦʪʠʚ 50027,57 ʨʫʙ./ʛʦʜ)  ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʣʝʯʝʥʠʝʤ ʘʧʠʢʩʘʙʘʥʦʤ. ʉʭʦʜʥʳʝ ʜʘʥʥʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ  ʚ ʨʘʙʦʪʝ [96]. ʉʪʦʠʤʦʩʪʴ ʛʦʜʦʚʦʛʦ 

ʢʫʨʩʘ ʧʨʠʝʤʘ ʜʘʙʠʛʘʪʨʘʥʘ ʙʳʣʘ ʥʘ 0,7% ʚʳʰʝ ʪʘʢʦʚʦʡ ʨʠʚʘʨʦʢʩʘʙʘʥʘ: 36 524 ʨʫʙ. ʠ 36 254 

ʨʫʙ., ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʈʝʟʶʤʠʨʫʷ ʥʘʰʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʪʤʝʪʠʤ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʠʚʘʨʦʢʩʘʙʘʥ ʷʚʣʷʝʪʩʷ 

ʝʜʠʥʩʪʚʝʥʥʳʤ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʤ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʅʆɸʂ, ʢʦʪʦʨʳʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʅʘʮʠʦʥʘʣʴʥʳʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ çʉʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʡ ʨʠʩʢ ʠ ʭʨʦʥʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʧʦʯʝʢ: 
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ʩʪʨʘʪʝʛʠʠ ʢʘʨʜʠʦ-ʥʝʬʨʦʧʨʦʪʝʢʮʠʠè ʤʦʞʝʪ ʥʘʟʥʘʯʘʪʴʩʷ ʧʘʮʠʝʥʪʘʤ ʩʦ ʉʂʌ ʦʪ 15 ʜʦ 

29 ʤʣ/ʤʠʥ/1,73 ʤ2, ʧʨʠ ʵʪʦʤ ʜʦʟʘ ʩʦʩʪʘʚʣʷʝʪ 15 ʤʛ ʦʜʠʥ ʨʘʟ ʚ ʜʝʥʴ [97]. ɿʜʝʩʴ ʚʘʞʥʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉʂʌ <15 ʤʣ/ʤʠʥ/1,73 ʤ2 ʧʨʠʝʤ ʨʠʚʘʨʦʢʩʘʙʘʥʘ ʥʝ ʧʦʢʘʟʘʥ ʠʣʠ 

ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʠʦʩʪʘʥʦʚʣʝʥ [98ï99]. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʠʩʘʥʠʷ ʢʣʠʥʠʯʝʩʢʦʛʦ ʩʣʫʯʘʷ ʠ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʶʪ 

ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ:  

1. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʠʚʘʨʦʢʩʘʙʘʥʘ ʚ ʜʦʟʝ 20 ʤʛ + ʘʮʝʪʠʣʩʘʣʠʮʠʣʦʚʘʷ ʢʠʩʣʦʪʘ 100 ʤʛ ʚ 

ʩʫʪʢʠ ʫ ʧʘʮʠʝʥʪʘ ʩ ʪʨʦʤʙʦʟʦʤ ʧʨʘʚʦʛʦ ʞʝʣʫʜʦʯʢʘ ʚʩʣʝʜʩʪʚʠʝ ʠʜʠʦʧʘʪʠʯʝʩʢʦʛʦ ʣʝʛʦʯʥʦʛʦ 

ʬʠʙʨʦʟʘ, ʦʩʣʦʞʥʝʥʥʦʛʦ ʭʨʦʥʠʯʝʩʢʦʡ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ, ʵʬʬʝʢʪʠʚʥʦ ʠ ʙʝʟʦʧʘʩʥʦ 

ʚ ʦʪʥʦʰʝʥʠʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʩʠʩʪʝʤʥʦʡ ʵʤʙʦʣʠʠ ʠʥʩʫʣʴʪʘ.  

2. ʂʦʤʙʠʥʘʮʠʷ ʨʠʚʘʨʦʢʩʘʙʘʥ + ʥʠʟʢʠʝ ʜʦʟʳ ɸʉʂ ʚ ʩʦʩʪʘʚʝ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʨʘʧʠʠ 

ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʢʘʨʜʠʦ- ʠ ʥʝʬʨʦʧʨʦʪʝʢʪʠʚʥʳʡ ɻʬʬʝʢʪ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʦʚʦʜʠʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʠʟʤʝʥʝʥʠʡ ʫʨʦʚʥʷ 

ʩʦʤʘʪʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʘ ʠ ʢʦʨʪʠʟʦʣʘ ʢʨʦʚʠ ʫ ʧʦʜʨʦʩʪʢʦʚ ʧʨʠ ʨʘʟʚʠʪʠʠ ʤʝʥʠʥʛʠʪʦʚ 

ʨʘʟʣʠʯʥʦʡ ʵʪʠʦʣʦʛʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ   ʧʨʦʚʦʜʠʣʦʩʴ ʚ 2019 ʛʦʜʫ ʥʘ 48 ʧʘʮʠʝʥʪʘʭ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 

10 ʜʦ 19 ʣʝʪ. ɺ ʩʨʘʚʥʝʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʨʫʧʧʳ ʙʦʣʴʥʳʭ ʦʩʪʨʳʤʠ ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʠ 

ʩʝʨʦʟʥʳʤʠ ʤʝʥʠʥʛʠʪʘʤʠ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʤʦʛʘʶʪ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʠʝ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʧʦ ʵʪʠʦʣʦʛʠʯʝʩʢʦʤʫ ʘʛʝʥʪʫ 

ʤʝʥʠʥʛʠʪʘʭ, ʯʪʦ ʦʪʷʛʦʱʘʝʪ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʦʩʣʦʞʥʝʥʠʡ ʠ 

ʣʝʪʘʣʴʥʦʛʦ ʠʩʭʦʜʘ, ʘ ʪʘʢʞʝ ʚʳʩʪʨʦʠʪʴ ʪʘʢʪʠʢʫ ʣʝʯʝʥʠʷ ʠ ʚʝʜʝʥʠʷ ʪʘʢʠʭ ʙʦʣʴʥʳʭ. ʆʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʨʘʟʚʠʪʠʶ ʩʪʨʝʩʩʦʚʦʡ ʛʠʧʝʨʛʣʠʢʝʤʠʠ ð ʩʦʩʪʦʷʥʠʶ, ʢʦʪʦʨʦʝ ʟʥʘʯʠʪʝʣʴʥʦ 

ʦʪʷʛʦʱʘʝʪ ʪʝʯʝʥʠʝ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʛʦ ʠʥʬʝʢʮʠʦʥʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʧʦʚʳʰʘʝʪ 

ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʩʣʦʞʥʝʥʠʡ ʩʦ ʩʪʦʨʦʥʳ ʤʥʦʛʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ. 

 

Abstract. This article provides a comparative description of changes in the level of growth 

hormone and blood cortisol in adolescents with the development of meningitis of various etiologies. 

The study was conducted in 2019 on 48 patients aged 10 to 19 years. In comparison, the groups of 

patients with acute bacterial and serous meningitis are presented. The results of the study help to 

determine what metabolic disorders can occur with meningitis of various etiological agents, which 

aggravates the course of the disease, increases the risk of complications and death, as well as to 

build a tactics of treatment and management of such patients. Particular attention is paid to the 

development of stress hyperglycemia ð a condition that significantly aggravates the course of a 

generalized infectious and inflammatory process and increases the risk of complications from many 

body systems. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʥʠʥʛʠʪ, ʧʦʜʨʦʩʪʢʠ, ʩʦʤʘʪʦʪʨʦʧʥʳʡ ʛʦʨʤʦʥ, ʢʦʨʪʠʟʦʣ, ʩʪʨʝʩʩʦʚʘʷ 

ʛʠʧʝʨʛʣʠʢʝʤʠʷ. 

 

Keywords: meningitis, adolescents, growth hormone, cortisol, stress hyperglycemia. 
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ɺʚʝʜʝʥʠʝ 

ʆʩʪʨʳʝ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʤʝʥʠʥʛʠʪʳ (ʆɹʄ) ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʪʷʞʝʣʳʤʠ ʠʥʬʝʢʮʠʷʤʠ, 

ʢʦʪʦʨʳʝ ʧʦʨʘʞʘʶʪ ʮʝʥʪʨʘʣʴʥʫʶ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ (ʎʅʉ). ʇʦ ʯʘʩʪʦʪʝ ʠ ʚʳʨʘʞʝʥʥʦʩʪʠ 

ʧʦʩʣʝʜʩʪʚʠʡ ʠ ʣʝʪʘʣʴʥʳʭ ʠʩʭʦʜʦʚ ʦʥʠ ʟʘʥʠʤʘʶʪ ʧʝʨʚʦʝ ʤʝʩʪʦ ʚ ʜʝʪʩʢʦʡ ʠ ʧʦʜʨʦʩʪʢʦʚʦʡ 

ʠʥʬʝʢʪʦʣʦʛʠʠ [1]. ʇʨʠ ʵʪʦʤ ʩʘʤʳʝ ʪʷʞʝʣʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʦʪʤʝʯʘʶʪʩʷ ʫ ʜʝʪʝʡ ʧʝʨʚʳʭ ʣʝʪ 

ʞʠʟʥʠ, ʯʪʦ ʩʚʷʟʘʥʦ ʢʘʢ ʩ ʘʥʘʪʦʤʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʜʝʪʝʡ 

ʵʪʦʛʦ ʚʦʟʨʘʩʪʘ, ʪʘʢ ʠ ʩ ʥʝʩʦʚʝʨʰʝʥʩʪʚʦʤ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʧʨʠʚʦʜʷʱʝʛʦ ʢ ʜʠʩʩʝʤʠʥʘʮʠʠ 

ʠʥʬʝʢʮʠʠ. ɺʪʦʨʦʡ ʧʦ ʯʘʩʪʦʪʝ ʦʩʣʦʞʥʝʥʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʡ ʠʩʭʦʜ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʦʡ ʨʠʩʢʘ ʷʚʣʷʶʪʩʷ ʧʦʜʨʦʩʪʢʠ (ʧʘʮʠʝʥʪʳ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 10 ʜʦ 19 

ʣʝʪ) [2]. ʋʷʟʚʠʤʦʩʪʴ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʜʘʥʥʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ ʦʙʫʩʣʦʚʣʝʥʘ ʨʘʟʚʠʪʠʝʤ ʠ 

ʩʪʘʥʦʚʣʝʥʠʝʤ ʤʥʦʛʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʦʚ ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʥʜʦʢʨʠʥʥʦʡ. 

ʈʝʘʢʪʠʚʥʦʩʪʴ ʠʥʜʠʚʠʜʦʚ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʦʚ ʥʝʦʜʠʥʘʢʦʚʘ ʠ ʟʘʚʠʩʠʪ ʦʪ 

ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʜʝʪʝʨʤʠʥʘʮʠʡ. ɺ ʦʧʨʝʜʝʣʝʥʥʦʤ ʚʦʟʨʘʩʪʝ ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʠʤʝʪʴ ʙʦʣʝʝ 

ʚʳʩʦʢʫʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʜʥʠʤ ʬʘʢʪʦʨʘʤ ʠ ʤʝʥʴʰʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ð ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʜʨʫʛʠʤ [3]. 

ɼʣʷ ʣʠʮ ʚʦʟʨʘʩʪʦʤ ʦʪ 10 ʜʦ 19 ʣʝʪ ʭʘʨʘʢʪʝʨʝʥ çʧʫʙʝʨʪʘʪʥʳʡ ʩʢʘʯʦʢè (çʨʦʩʪʦʚʦʡ 

ʚʟʨʳʚè), ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʧʝʨʝʭʦʜʥʦʤ ʦʨʛʘʥʠʟʤʝ 

ʧʦʜʨʦʩʪʢʦʚ (ʢʨʠʪʠʯʝʩʢʘʷ ʤʘʩʩʘ ʜʣʷ ʜʝʚʦʯʝʢ, ʩʪʝʨʦʠʜʦʛʝʥʝʟ ʫ ʤʘʣʴʯʠʢʦʚ ʠ ʜʨ.) [4ï6]. ɺ ʵʪʦʪ 

ʧʝʨʠʦʜ ʦʢʦʥʯʘʪʝʣʴʥʦ ʬʦʨʤʠʨʫʶʪʩʷ ʚʪʦʨʠʯʥʳʝ ʧʦʣʦʚʳʝ ʧʨʠʟʥʘʢʠ ʠ ʥʦʨʤʘʣʴʥʦʝ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʬʝʨʳ [7]. ʇʨʠ ʵʪʦʤ ʫʩʪʦʡʯʠʚʦʩʪʴ ʛʠʧʦʪʘʣʘʤʦ-

ʛʠʧʦʬʠʟʘʨʥʦʛʦ ʥʝʡʨʦʩʝʢʨʝʪʦʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʢ ʩʪʨʝʩʩʫ (ʚ ʪʦʤ ʯʠʩʣʝ 

ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʤ ʠʥʬʝʢʮʠʦʥʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ) ʫ ʧʦʜʨʦʩʪʢʦʚ ʥʠʞʝ, ʯʝʤ ʫ 

ʟʨʝʣʳʭ ʠʥʜʠʚʠʜʦʚ [3]. 

ɻʝʥʝʪʠʯʝʩʢʠʝ ʠ ʚʥʝʰʥʠʝ ʬʘʢʪʦʨʳ ð ʚ ʯʘʩʪʥʦʩʪʠ, ʠʜʫʱʠʝ ʚ ʦʨʛʘʥʠʟʤʝ ʙʫʨʥʳʝ 

ʬʦʨʤʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʩʦʮʠʘʣʴʥʦʝ ʚʩʪʨʘʠʚʘʥʠʝ ʥʦʚʦʛʦ ʘʢʪʠʚʥʦʛʦ ʠʥʜʠʚʠʜʘ ʚʦ 

ʚʟʨʦʩʣʳʡ ʤʠʨ ð ʧʨʝʜʩʪʘʚʣʷʶʪ ʚ ʶʚʝʥʠʣʴʥʦʤ ʧʝʨʠʦʜʝ ʩʝʨʴʝʟʥʦʝ ʠʩʧʳʪʘʥʠʝ ʜʣʷ 

ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ. ʕʪʦ ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʤʥʦʛʠʭ 

ʵʥʜʦʢʨʠʥʦʧʘʪʠʡ. 

ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʚ ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʠʥʬʝʢʮʠʦʥʥʦ-

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ, ʠʛʨʘʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʩʪʨʝʩʩʦʚʦʡ ʛʠʧʝʨʛʣʠʢʝʤʠʠ (ʉɻɻ). 

ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʷʚʣʷʝʪʩʷ ʘʜʘʧʪʠʚʥʦʡ ʨʝʘʢʮʠʝʡ ʜʣʷ ʣʫʯʰʝʛʦ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʢʣʝʪʦʢ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʚʦʩʧʘʣʝʥʠʠ. 

ʉʦʛʣʘʩʥʦ ʦʧʨʝʜʝʣʝʥʠʶ ʀ. ʂ. ɹʠʣʦʜʠʜʘ, ʩʪʨʝʩʩʦʚʘʷ ʛʠʧʝʨʛʣʠʢʝʤʠʷ ð ʩʠʥʜʨʦʤ 

ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʫ ʣʠʮ ʙʝʟ ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ (ʉɼ) ʚ 

ʩʨʝʜʥʝʤ ʜʦ 7,8ï16,7 ʤʤʦʣʴ/ʣ (ʚʦʟʤʦʞʥʦ ʜʦ 28 ʤʤʦʣʴ/ʣ) ʚ ʪʝʯʝʥʠʝ ʜʥʷ [8]. 

ʉʠʩʪʝʤʥʳʝ ʚʣʠʷʥʠʷ ʉɻɻ ʚʢʣʶʯʘʶʪ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʠʤʤʫʥʥʫʶ, ʥʝʨʚʥʫʶ, ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʫʶ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʥʘ ʩʠʩʪʝʤʫ ʩʚʝʨʪʳʚʘʥʠʷ ʢʨʦʚʠ ʠ ʧʨʦʷʚʣʝʥʠʷ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ 

ʩʪʨʝʩʩʘ. ʉʦ ʩʪʦʨʦʥʳ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʦʪʤʝʯʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʣʠʤʬʦʮʠʪʦʚ, 

ʥʘʨʫʰʝʥʠʝ ʬʫʥʢʮʠʠ ʥʝʡʪʨʦʬʠʣʦʚ ʠ ʤʘʢʨʦʬʘʛʦʚ, ʧʦʚʳʰʝʥʠʝ ʘʜʛʝʟʠʠ ʛʨʘʥʫʣʦʮʠʪʦʚ, 

ʥʘʨʫʰʝʥʠʝ ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʘʢʪʠʚʥʦʩʪʠ ʢʦʤʧʣʝʤʝʥʪʘ, ʘ ʪʘʢʞʝ ʭʝʤʦʪʘʢʩʠʩʘ. 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʧʨʠʚʦʜʷʪ ʢ ʩʥʠʞʝʥʠʶ ʙʘʢʪʝʨʠʮʠʜʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʨʦʚʠ ʠ 

ʘʢʪʠʚʘʮʠʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ. 

ɺʣʠʷʥʠʝ ʉɻɻ ʥʘ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʠ ʩʪʝʧʝʥʴʶ 

ʛʠʧʝʨʛʣʠʢʝʤʠʠ. ʉɻɻ, ʢʘʢ ʠ ʛʠʧʦʛʣʠʢʝʤʠʷ, ʩʧʦʩʦʙʩʪʚʫʝʪ: ʨʘʟʚʠʪʠʶ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʥʘʢʦʧʣʝʥʠʝʤ ʣʘʢʪʘʪʘ ð ʧʨʦʜʫʢʪʘ 

ʘʥʘʵʨʦʙʥʦʛʦ ʨʘʩʧʘʜʘ ʛʣʶʢʦʟʳ ʧʨʠ ʠʰʝʤʠʠ, ʯʪʦ ʫʩʠʣʠʚʘʝʪ ʘʮʠʜʦʟ ʠ ʧʨʠʚʦʜʠʪ ʢ ʜʠʩʙʘʣʘʥʩʫ 
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ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʛʦ ʛʦʤʝʦʩʪʘʟʘ; ʨʘʟʚʠʪʠʶ ʜʠʩʙʘʣʘʥʩʘ ʛʣʠʢʦʣʠʟʘ, ʩʠʥʪʝʟʘ ʙʝʣʢʘ, ʛʦʤʝʦʩʪʘʟʘ 

ʠʦʥʦʚ, ʬʫʥʢʮʠʠ ʥʝʡʨʦʪʨʘʥʩʤʠʪʪʝʨʦʚ, ʬʝʨʤʝʥʪʦʚ, ʩʚʦʙʦʜʥʦʨʘʜʠʢʘʣʴʥʦʛʦ ʦʢʠʩʣʝʥʠʷ, 

ʪʨʘʥʩʧʦʨʪʘ ʛʣʫʪʘʤʠʥʘ ʠ ʜʨ.  

ʉʦ ʩʪʦʨʦʥʳ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʥʘʙʣʶʜʘʶʪʩʷ ʥʘʨʫʰʝʥʠʷ ʫʪʠʣʠʟʘʮʠʠ 

ʛʣʶʢʦʟʳ ʤʠʦʢʘʨʜʦʤ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʧʨʠ ʨʘʟʚʠʪʠʠ ʉɻɻ ʢ ʥʘʨʫʰʝʥʠʶ ʧʦʪʨʝʙʣʝʥʠʷ ʛʣʶʢʦʟʳ 

ʤʠʦʢʘʨʜʦʤ ʠ ʜʝʬʠʮʠʪʫ ʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʫʙʩʪʨʘʪʘ ʚʩʣʝʜʩʪʚʠʝ ʥʝʚʦʟʤʦʞʥʦʩʪʠ 

ʘʜʝʢʚʘʪʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʛʣʶʢʦʟʳ. 

ʇʨʠ ʦʮʝʥʢʝ ʠʟʤʝʥʝʥʠʡ ʩʚʝʨʪʳʚʘʶʱʝʡ ʩʠʩʪʝʤʳ ʢʨʦʚʠ ʜʦʢʘʟʘʥʳ ʘʢʪʠʚʘʮʠʷ ʪʨʦʤʙʦʮʠʪʦʚ, 

ʧʦʚʳʰʝʥʠʝ ʠʭ ʘʛʨʝʛʘʮʠʠ, ʫʚʝʣʠʯʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʬʘʢʪʦʨʘ ɺʠʣʣʝʙʨʘʥʜʘ ʠ ʧʨʦʜʫʢʮʠʠ 

ʪʨʦʤʙʦʢʩʘʥʘ ɸ2, ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʠʙʨʠʥʦʛʝʥʘ, ʧʨʦʪʨʦʤʙʠʥʘ, ʫʤʝʥʴʰʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʘʢʪʠʚʘʪʦʨʘ ʪʢʘʥʝʚʦʛʦ ʧʣʘʟʤʠʥʦʛʝʥʘ ʠ ʬʠʙʨʠʥʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʣʘʟʤʳ, 

ʫʜʣʠʥʝʥʠʝ ʧʝʨʠʦʜʘ ʧʦʣʫʨʘʩʧʘʜʘ ʬʠʙʨʠʥʦʛʝʥʘ ʠ ʜʨ. 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʜʠʣʠ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʉɻɻ ʥʘ ʠʩʭʦʜʳ 

ʣʝʯʝʥʠʷ ʦʩʥʦʚʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ, ʫʚʝʣʠʯʝʥʠʝ ʨʠʩʢʘ ʛʦʩʧʠʪʘʣʴʥʦʡ ʣʝʪʘʣʴʥʦʩʪʠ ʠ ʧʦʪʨʝʙʥʦʩʪʠ 

ʧʨʝʙʳʚʘʥʠʷ ʚ ʦʪʜʝʣʝʥʠʠ ʨʝʘʥʠʤʘʮʠʠ ʠ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʨʘʧʠʠ [8]. 

ʂʦʨʨʝʢʮʠʶ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚ 

ʩʪʨʝʩʩʦʚʳʭ ʩʠʪʫʘʮʠʷʭ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʩʫʱʝʩʪʚʣʷʶʪ ʉʊɻ ʠ ʢʦʨʪʠʟʦʣ. ʇʦʵʪʦʤʫ ʫʯʝʪ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʬʦʥʘ ʬʦʨʤʠʨʫʶʱʝʛʦʩʷ ʦʨʛʘʥʠʟʤʘ ʧʦʜʨʦʩʪʢʦʚ, ʥʝʦʙʭʦʜʠʤ ʜʣʷ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʪʝʯʝʥʠʷ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʠʥʬʝʢʮʠʦʥʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʚ 

ʪʦʤ ʯʠʩʣʝ ʆɹʄ) ʩ ʚʦʟʤʦʞʥʳʤ ʨʘʟʚʠʪʠʝʤ ʢʘʢ ʦʩʪʨʳʭ, ʪʘʢ ʠ ʦʪʩʨʦʯʝʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ, ʘ 

ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʷ ʪʘʢʪʠʢʠ ʪʝʨʘʧʠʠ ʪʘʢʠʭ ʙʦʣʴʥʳʭ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʮʝʥʢʘ ʫʨʦʚʥʷ ʩʦʤʘʪʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʘ, ʢʦʨʪʠʟʦʣʘ ʠ ʛʣʶʢʦʟʳ ʢʨʦʚʠ 

ʫ ʧʦʜʨʦʩʪʢʦʚ, ʢʦʪʦʨʳʝ ʧʝʨʝʥʦʩʷʪ ʤʝʥʠʥʛʠʪʳ ʨʘʟʣʠʯʥʦʡ ʵʪʠʦʣʦʛʠʠ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʪʘʢʪʠʢʠ ʣʝʯʝʥʠʷ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ 48 ʧʦʜʨʦʩʪʢʘʤ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʤ 

ʣʝʯʝʥʠʠ ʚ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʠʥʬʝʢʮʠʦʥʥʦʡ ʙʦʣʴʥʠʮʝ (ʈʂʀɹ) ʛʦʨʦʜʘ ɹʠʰʢʝʢ ʚ 

2019 ʛʦʜʫ. ʇʝʨʚʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʠʣʠ 25 ʙʦʣʴʥʳʭ ʆɹʄ. 16 ʠʟ ʥʠʭ ʙʳʣ ʚʳʩʪʘʚʣʝʥ 

ʢʣʠʥʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ çʦʩʪʨʳʡ ʙʘʢʪʝʨʠʘʣʴʥʳʡ ʤʝʥʠʥʛʠʪ ʥʝʫʪʦʯʥʝʥʥʦʡ ʵʪʠʦʣʦʛʠʠè, 

6 ʙʦʣʴʥʳʭ ʧʝʨʝʥʦʩʠʣʠ ʤʝʥʠʥʛʦʢʦʢʢʦʚʳʡ ʤʝʥʠʥʛʠʪ ʠ 3 ð ʧʥʝʚʤʦʢʦʢʢʦʚʳʡ. ɽʱʝ 23 ʧʦʜʨʦʩʪʢʘ 

ʧʝʨʝʥʦʩʠʣʠ ʩʝʨʦʟʥʳʝ ʤʝʥʠʥʛʠʪʳ (ʉʄ), ʠʟ ʢʦʪʦʨʳʭ 20 ʙʳʣʠ ʚʠʨʫʩʥʦʡ ʵʪʠʦʣʦʛʠʠ ʠ 3 ð 

ʪʫʙʝʨʢʫʣʝʟʥʦʡ, ʠ ʩʦʩʪʘʚʠʣʠ ʚʪʦʨʫʶ ʛʨʫʧʧʫ ʙʦʣʴʥʳʭ. ʂʦʥʪʨʦʣʴʥʦʡ ʪʨʝʪʴʝʡ ʛʨʫʧʧʦʡ ʷʚʠʣʠʩʴ 

25 ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʜʦʨʦʚʳʭ ʧʦʜʨʦʩʪʢʦʚ. ʈʘʩʯʝʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʩʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ SPSS, ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʷʣʠʩʴ ʩʣʝʜʫʶʱʠʝ 

ʧʦʢʘʟʘʪʝʣʠ: ʩʦʦʪʚʝʪʩʪʚʠʝ ʟʘʢʦʥʫ ɻʘʫʩʩʘ, ʦʧʠʩʘʪʝʣʴʥʘʷ ʩʪʘʪʠʩʪʠʢʘ, ʩʨʝʜʥʠʝ ʚʝʣʠʯʠʥʳ, ʩʚʷʟʠ 

ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʦʧʨʘʚʢʘ ɹʦʥʬʝʨʦʥʠ, ʯʠʩʣʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʧʨʠʚʦʜʷʱʠʝʩʷ 

ʚ ʩʪʘʪʴʝ ʚ ʚʠʜʝ ʤʝʜʠʘʥʳ ʠ ʤʝʞʢʚʘʨʪʝʣʴʥʦʛʦ ʨʘʟʤʘʭʘ. 

ʇʦ ʜʘʥʥʳʤ ʘʥʘʤʥʝʟʘ, ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʧʘʮʠʝʥʪʦʚ (62,4%) ʟʘʙʦʣʝʚʘʥʠʝ ʧʨʦʪʝʢʘʣʦ ʥʘ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʤ ʧʨʝʤʦʨʙʠʜʥʦʤ ʬʦʥʝ (ʧʝʨʚʠʯʥʳʝ ʛʥʦʡʥʦ-ʩʝʧʪʠʯʝʩʢʠʝ ʦʯʘʛʠ ʃʆʈ-ʦʨʛʘʥʦʚ, 

ʧʝʨʝʥʝʩʝʥʥʳʝ ʨʘʥʥʝʝ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʥʝʡʨʦʠʥʬʝʢʮʠʠ, ʯʝʨʝʧʥʦ-ʤʦʟʛʦʚʳʝ ʪʨʘʚʤʳ, 

ʩʫʜʦʨʦʞʥʳʡ ʠ ʛʠʧʝʨʪʝʥʟʠʦʥʥʦ-ʛʠʜʨʦʮʝʬʘʣʴʥʳʡ ʩʠʥʜʨʦʤ ʚ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ). ʇʨʘʢʪʠʯʝʩʢʠ 

ʚʩʝ ʙʦʣʴʥʳʝ ʧʦʩʪʫʧʘʣʠ ʚ ʩʪʘʮʠʦʥʘʨ ʚ ʧʦʟʜʥʠʝ ʩʨʦʢʠ ʙʦʣʝʟʥʠ ð 2 (2; 3) ʩʫʪʢʠ. ɺ ʢʣʠʥʠʯʝʩʢʦʡ 

ʢʘʨʪʠʥʝ ʦʪʤʝʯʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ 39,0 (38,5;39,5) Áʉ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 

3 (3; 5) ʜʥʝʡ, ʦʙʱʝʤʦʟʛʦʚʘʷ ʩʠʤʧʪʦʤʘʪʠʢʘ (ʨʚʦʪʘ ʮʝʥʪʨʘʣʴʥʦʛʦ ʛʝʥʝʟʘ, ʛʠʧʝʨʝʩʪʝʟʠʷ, 

ʜʠʬʬʫʟʥʘʷ ʛʦʣʦʚʥʘʷ ʙʦʣʴ) ʠ ʤʝʥʠʥʛʝʘʣʴʥʳʝ ʟʥʘʢʠ, ʢʦʪʦʨʳʝ ʢʫʧʠʨʦʚʘʣʠʩʴ ʢ 7 (5,25; 9) ʜʥʶ. 
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ʇʨʠ ʘʥʘʣʠʟʝ ʩʧʠʥʥʦʤʦʟʛʦʚʦʡ ʞʠʜʢʦʩʪʠ ʫ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʮʠʪʦʟ ʥʦʩʠʣ ʥʝʡʪʨʦʬʠʣʴʥʳʡ 

ʭʘʨʘʢʪʝʨ ð 95% (83,3; 100), ʫʨʦʚʝʥʴ ʙʝʣʢʘ ʩʦʩʪʘʚʠʣ 1,26 ʛ/ʣ (0,7; 1,87). ʉʨʦʢʠ ʩʘʥʘʮʠʠ 

ʣʠʢʚʦʨʘ ʩʦʩʪʘʚʠʣʠ 11 ʜʥʝʡ (10; 12). ʅʘʙʣʶʜʘʝʤʳʝ ʥʘʤʠ ʧʦʜʨʦʩʪʢʠ ʧʦʣʫʯʘʣʠ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʫʶ ʪʝʨʘʧʠʶ, ʥʘʨʷʜʫ ʩ ʠʥʬʫʟʠʦʥʥʦʡ ʠ ʩʠʥʜʨʦʤʘʣʴʥʦʡ, ʧʨʠ ʵʪʦʤ ʢʘʞʜʦʤʫ 

ʧʷʪʦʤʫ ʧʘʮʠʝʥʪʫ ʧʨʦʚʦʜʠʣʘʩʴ ʩʤʝʥʘ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠʣʠ ʠʭ ʢʦʤʙʠʥʠʨʦʚʘʥʠʝ.  

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʬʦʥʘ ʧʦʜʨʦʩʪʢʦʚ ʚ ʦʩʪʨʳʡ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ ʆɹʄ, 

ʥʘʤʠ ʧʨʦʚʦʜʠʣʩʷ ʘʥʘʣʠʟ ʩʦʤʘʪʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʘ ʠ ʢʦʨʪʠʟʦʣʘ. 

ɻʦʨʤʦʥ ʨʦʩʪʘ, ʩʦʤʘʪʦʪʨʦʧʠʥ ʠʣʠ ʩʦʤʘʪʦʪʨʦʧʥʳʡ ʛʦʨʤʦʥ (ʉʊɻ), ʨʝʛʫʣʠʨʫʝʪ ʨʦʩʪʦʚʳʝ ʠ 

ʘʥʘʙʦʣʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. ʉʊɻ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʛʦʨʤʦʥʦʤ ʛʠʧʦʪʘʣʘʤʦ-

ʛʠʧʦʬʠʟʘʨʥʦʛʦ ʥʝʡʨʦʩʝʢʨʝʪʦʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʥʝ ʪʦʣʴʢʦ ʨʦʩʪ, ʥʦ ʠ 

ʨʝʛʫʣʠʨʫʶʱʠʡ ʦʙʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʬʦʨʤʠʨʫʶʱʝʛʦʩʷ ʦʨʛʘʥʠʟʤʘ ʧʦʜʨʦʩʪʢʦʚ. ʉʊɻ 

ʩʪʠʤʫʣʠʨʫʝʪ ʫʪʠʣʠʟʘʮʠʶ ʘʤʠʥʦʢʠʩʣʦʪ ʠʟ ʢʨʦʚʠ ʠ ʩʠʥʪʝʟ ʙʝʣʢʘ, ʜʝʡʩʪʚʫʷ ʯʝʨʝʟ 

ʠʥʩʫʣʠʥʦʧʦʜʦʙʥʳʝ ʬʘʢʪʦʨʳ ʨʦʩʪʘ ð ʀʌʈ-I (ʩʦʤʘʪʦʤʝʜʠʥ ʉ) ʠ ʀʌʈ-ʇ (ʩʦʤʘʪʦʤʝʜʠʥ ɸ), 

ʧʨʦʜʫʮʠʨʫʶʱʠʝʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚ ʧʝʯʝʥʠ ʠ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʝ ʢʘʢ ʘʫʪʦ- ʠ ʧʘʨʘʢʨʠʥʥʳʝ 

ʛʦʨʤʦʥʳ. ʏʝʨʝʟ ʩʦʤʘʪʦʤʝʜʠʥʳ ʠ ʠʥʩʫʣʠʥ ʉʊɻ ʚʳʟʳʚʘʝʪ ʩʣʝʜʫʶʱʠʝ ʵʬʬʝʢʪʳ: ʫʩʠʣʝʥʠʝ 

ʚʢʣʶʯʝʥʠʷ ʘʤʠʥʦʢʠʩʣʦʪ, ʫʨʠʜʠʥʘ, ʪʠʤʠʜʠʥʘ ʠ ʩʫʣʴʬʘʪʘ ʚ ʢʣʝʪʢʠ ʭʨʷʱʘ ʫʩʢʦʨʝʥʠʝ ʩʠʥʪʝʟʘ 

ʙʝʣʢʘ, ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ ʠ ʧʨʦʣʠʬʝʨʘʮʠʠ ʭʦʥʜʨʦʮʠʪʦʚ ʠ ʢʣʝʪʦʢ ʚʩʝʭ ʜʨʫʛʠʭ ʪʢʘʥʝʡ; 

ʠʥʜʫʢʮʠʷ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʘʟʦʪʠʩʪʦʛʦ ʙʘʣʘʥʩʘ; ʩʥʠʞʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʯʝʚʠʥʳ; ʫʩʠʣʝʥʠʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʠʧʠʜʦʚ; ʧʦʥʠʞʝʥʠʝ ʠ ʧʦʩʣʝʜʫʶʱʘʷ ʥʦʨʤʘʣʠʟʘʮʠʷ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ, 

ʩʚʦʙʦʜʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʠ ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʢʨʦʚʠ; ʫʚʝʣʠʯʝʥʠʝ ʩʠʥʪʝʟʘ ʛʣʠʢʦʛʝʥʘ ʚ ʤʳʰʮʘʭ ʠ 

ʧʝʯʝʥʠ. ʋʨʦʚʝʥʴ ʉʊɻ ʚʘʨʴʠʨʫʝʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʠ ʧʦʣʘ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʧʨʠʚʝʜʝʥʳ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʨʝʬʝʨʝʥʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʧʦʜʨʦʩʪʢʦʚ ʤʫʞʩʢʦʛʦ ʠ ʞʝʥʩʢʦʛʦ 

ʧʦʣʘ. ɼʝʬʠʮʠʪ ʉʊɻ ʫ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʚʳʟʳʚʘʝʪ ʩʥʠʞʝʥʠʝ ʨʦʩʪʦʚʳʭ ʪʝʤʧʦʚ, 

ʛʠʧʦʧʣʘʩʪʠʯʝʩʢʦʡ ʘʥʝʤʠʝʡ (ʚʦʟʤʦʞʥʦ, ʠ ʠʟ-ʟʘ ʥʝʭʚʘʪʢʠ ʛʠʧʦʬʠʟʘʨʥʦʛʦ ʵʨʠʪʨʦʧʦʵʪʠʥʘ), 

ʘʪʨʦʬʠʝʡ ʤʳʰʮ ʠ ʜʨʫʛʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʤʘ [9]. 

ʂʦʨʪʠʟʦʣ ð ʦʩʥʦʚʥʦʡ ʠ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʡ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜ, ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʚ 

ʧʫʯʢʦʚʦʡ ʟʦʥʝ ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ. ʆʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʫʥʢʮʠʡ ʢʦʨʪʠʟʦʣʘ ð ʨʝʛʫʣʷʮʠʷ 

ʤʝʪʘʙʦʣʠʟʤʘ ʚ ʫʩʣʦʚʠʷʭ ʩʪʨʝʩʩʘ, ʧʦʜʜʝʨʞʘʥʠʝ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ; ʦʥ ʥʝʦʙʭʦʜʠʤ ʪʘʢʞʝ 

ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʬʫʥʢʮʠʠ ʎʅʉ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, ʧʦʯʝʢ ʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ. 

ʂʦʨʪʠʟʦʣ ʦʙʣʘʜʘʝʪ ʚʳʨʘʞʝʥʥʳʤ ʧʨʦʪʠʚʦʰʦʢʦʚʳʤ ʜʝʡʩʪʚʠʝʤ, ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʘʝʪ 

ʤʝʩʪʥʳʝ ʠ ʦʙʱʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʠ ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ, ʦʢʘʟʳʚʘʝʪ ʤʦʱʥʦʝ 

ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʚʥʦʝ ʜʝʡʩʪʚʠʝ. ʋʨʦʚʝʥʴ ʢʦʨʪʠʟʦʣʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʧʦʣʘ ʠ 

ʚʦʟʨʘʩʪʘ, ʥʦ ʟʘʚʠʩʠʪ ʦʪ ʚʨʝʤʝʥʠ ʚʟʷʪʠʷ ʢʨʦʚʠ: ʚ 8:00 ʦʥ ʩʦʩʪʘʚʣʷʝʪ 70ï250 ʥʛ/ʤʣ, ʚ 20:00 ð 

20ï90 ʥʛ/ʤʣ [9]. 

ʆʩʪʨʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʬʫʥʢʮʠʠ ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʥʠʞʝʥʥʳʡ 

ʫʨʦʚʝʥʴ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʢʦʨʪʠʟʦʣʘ, ð ʦʧʘʩʥʦʝ ʠ ʫʛʨʦʞʘʶʱʝʝ ʞʠʟʥʠ ʩʦʩʪʦʷʥʠʝ, ʢʦʪʦʨʦʝ 

ʪʨʝʙʫʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʨʘʧʠʠ. 

ʊʘʢʞʝ ʚ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʤʠ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʫʨʦʚʥʠ ʛʣʶʢʦʟʳ ʢʨʦʚʠ ʚ 

ʩʨʘʚʥʠʚʘʝʤʳʭ ʛʨʫʧʧʘʭ, ʫʯʠʪʳʚʘʷ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʉɻɻ, ʫʩʫʛʫʙʣʷʶʱʝʡ ʪʝʯʝʥʠʝ ʠʥʬʝʢʮʠʦʥʥʦ-

ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʘʩʴ ʢʨʦʚʴ, ʟʘʙʦʨ ʢʦʪʦʨʦʡ ʧʨʦʠʟʚʦʜʠʣʩʷ ʚ 8:00 

ʯʘʩʦʚ, ʥʘʪʦʱʘʢ ʧʨʠ ʧʝʨʚʠʯʥʦʤ ʦʩʤʦʪʨʝ ʧʘʮʠʝʥʪʦʚ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʧʠʩʘʪʝʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʚʳʷʚʠʪʴ, 

ʠʤʝʶʪʩʷ ʣʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʧʦʜʨʦʩʪʢʦʚ ʧʦ ʧʦʣʦʚʦʤʫ 
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ʧʨʠʟʥʘʢʫ (ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1. 

ʉʈɸɺʅʀʊɽʃʔʅɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʇʆɼʈʆʉʊʂʆɺ ʇʆ ʇʆʃʆɺʆʄʋ ʇʈʀɿʅɸʂʋ 
 

ʇʦʢʘʟʘʪʝʣʴ ʇʦʣ p 

ʄʫʞʩʢʦʡ ɾʝʥʩʢʠʡ 

1 ʛʨʫʧʧʘ 

ʉʊɻ (ʥʛ/ʤʣ) 0,47Ñ0,06 0,44Ñ0,07 =0,75 

ʂʦʨʪʠʟʦʣ (ʤʢʛ/ʜʣ) 2,51Ñ0,43 2,77Ñ0,32 =0,64 

ɻʣʶʢʦʟʘ (ʤʤʦʣʴ/ʣ) 7,88Ñ1,16 10,06Ñ1,53 =0,27 

n 12 13  

2 ʛʨʫʧʧʘ 

ʉʊɻ (ʥʛ/ʤʣ) 3,03Ñ0,41 3,79Ñ0,41 =0,21 

ʂʦʨʪʠʟʦʣ (ʤʢʛ/ʜʣ) 14,05Ñ0,66 12,73Ñ1,03 =0,29 

ɻʣʶʢʦʟʘ (ʤʤʦʣʴ/ʣ) 4,68Ñ0,33 5,3Ñ0,48 =0,3 

n 12 11  

ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ 

ʉʊɻ (ʥʛ/ʤʣ) 3,9Ñ0,5 3,48Ñ0,46 =0,54 

ʂʦʨʪʠʟʦʣ (ʤʢʛ/ʜʣ) 9,62Ñ0,86 8,98Ñ0,98 =0,63 

ɻʣʶʢʦʟʘ (ʤʤʦʣʴ/ʣ) 4,02Ñ0,21 3,82Ñ0,11 =0,42 

n 13 12  

 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫʨʦʚʥʷ ʉʊɻ, ʢʦʨʪʠʟʦʣʘ ʠ ʛʣʶʢʦʟʳ ʢʨʦʚʠ ʫ ʧʦʜʨʦʩʪʢʦʚ ʤʫʞʩʢʦʛʦ ʠ 

ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʚ ʩʨʘʚʥʠʚʘʝʤʳʭ ʛʨʫʧʧʘʭ, ʜʦʩʪʦʚʝʨʥʦ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ 

(ʨ>0,05). ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʝʣʝʥʠʝ ʧʦ ʜʘʥʥʦʤʫ ʧʨʠʟʥʘʢʫ ʥʝ ʚʣʠʷʝʪ ʥʘ ʠʩʭʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺʦʟʨʘʩʪ ʧʦʜʨʦʩʪʢʦʚ ʪʘʢʞʝ ʥʝ ʙʳʣ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʳʤ. ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʫʨʦʚʝʥʴ 

ʉʊɻ ʚʭʦʜʠʣ ʚ ʛʨʘʥʠʮʳ ʨʝʬʝʨʝʥʪʥʳʭ ʟʥʘʯʝʥʠʡ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʚʳʚʝʩʪʠ ʩʨʝʜʥʠʝ 

ʟʥʘʯʝʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʜʣʷ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ (ʊʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2.  

ʇʆʂɸɿɸʊɽʃʀ ʉʈɽɼʅʀʍ ɿʅɸʏɽʅʀʁ ʋʈʆɺʅʗ ʉʊɻ, ʂʆʈʊʀɿʆʃɸ ʀ ɻʃʖʂʆɿʓ ʂʈʆɺʀ  

ɼʃʗ ʇɸʎʀɽʅʊʆɺ ʈɸɿʃʀʏʅʓʍ ɻʈʋʇʇ. 
 

ʇʦʢʘʟʘʪʝʣʴ ʈʝʬʝʨʝʥʪʥʳʝ 

ʟʥʘʯʝʥʠʷ 

1 ʛʨʫʧʧʘ n 2 ʛʨʫʧʧʘ n ʂʦʥʪʨʦʣʴʥʘʷ 

ʛʨʫʧʧʘ 

n 

ʉʊɻ (ʥʛ/ʤʣ) Ò7,0 0,45Ñ0,23 25 3,39Ñ1,4 23 3,7Ñ1,69 25 

ʂʦʨʪʠʟʦʣ (ʤʢʛ/ʜʣ) 5,0-25,0 2,65Ñ1,29 25 13,42Ñ2,9 23 9,31Ñ3,2 25 

ɻʣʶʢʦʟʘ (ʤʤʦʣʴ/ʣ) 3,5-5,5 9,02Ñ4,87 25 4,98Ñ1,37 23 3,92Ñ0,59 25 

 

ɺʪʦʨʳʤ ʵʪʘʧʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʩʨʘʚʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʫʨʦʚʥʝʡ ʛʦʨʤʦʥʦʚ ʠ 

ʛʣʶʢʦʟʳ ʢʨʦʚʠ ʫ ʧʦʜʨʦʩʪʢʦʚ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʤʝʞʜʫ ʩʦʙʦʡ (ʊʘʙʣʠʮʘ 3). 

 

ʊʘʙʣʠʮʘ 3. 

ʉʈɸɺʅʀʊɽʃʔʅɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʀʉʉʃɽɼʋɽʄʓʍ ʇɸʈɸʄɽʊʈʆɺ  

ɺ 1 ʀ 2 ɻʈʋʇʇɸʍ ɹʆʃʔʅʓʍ 
 

ʇʦʢʘʟʘʪʝʣʴ 1 ʛʨʫʧʧʘ 2 ʛʨʫʧʧʘ p 

ʉʊɻ (ʥʛ/ʤʣ) 0,45Ñ0,23 3,39Ñ1,4 =0,000 

ʂʦʨʪʠʟʦʣ (ʤʢʛ/ʜʣ) 2,65Ñ1,29 13,42Ñ2,9 =0,000 

ɻʣʶʢʦʟʘ (ʤʤʦʣʴ/ʣ) 9,02Ñ4,87 4,98Ñ1,37 =0,000 

n 25 23  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ1. 2021 

https://doi.org/10.33619/2414-2948/62 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 163 

 

 

ɹʳʣʠ ʚʳʷʚʣʝʥʳ ʜʦʩʪʦʚʝʨʥʦ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʚʩʝʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʫ ʧʘʮʠʝʥʪʦʚ 

1 ʠ 2 ʛʨʫʧʧ. ʊʘʢ, ʫʨʦʚʝʥʴ ʉʊɻ ʜʣʷ ʙʦʣʴʥʳʭ ʢʘʢ ʆɹʄ, ʪʘʢ ʠ ʉʄ ʚʭʦʜʠʣ ʚ ʨʝʬʝʨʝʥʪʥʳʝ 

ʟʥʘʯʝʥʠʷ. ʆʜʥʘʢʦ ʚ 1 ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʝʛʦ ʫʨʦʚʝʥʴ ʙʳʣ ʢʨʘʡʥʝ ʥʠʟʢʠʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʪʘʢʦʚʳʤ ʫ ʙʦʣʴʥʳʭ 2 ʛʨʫʧʧʳ (ʨ=0,000). ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʬʫʥʢʮʠʷ ʛʠʧʦʪʘʣʘʤʦ-

ʛʠʧʦʬʠʟʘʨʥʦʛʦ ʥʝʡʨʦʩʝʢʨʝʪʦʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʠ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʤ ʙʘʢʪʝʨʠʘʣʴʥʦʤ 

ʚʦʩʧʘʣʝʥʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʥʘʨʫʰʝʥʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʙʤʝʥʥʳʤ ʥʘʨʫʰʝʥʠʷʤ. ʆʪʤʝʯʘʣʘʩʴ 

ʪʘʢʞʝ ʜʠʩʬʫʥʢʮʠʷ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʠ ʚʳʨʘʙʦʪʢʘ ʢʦʨʪʠʟʦʣʘ ʚ 1 ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ. ʕʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʚʦ 2 ʛʨʫʧʧʝ ʚʭʦʜʠʣ ʚ ʥʦʨʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ, ʯʪʦ ʪʘʢʞʝ ʷʚʠʣʦʩʴ ʜʦʩʪʦʚʝʨʥʦ 

ʟʥʘʯʠʤʦ (ʨ=0,000). 

ʈʝʟʫʣʴʪʘʪʦʤ ʜʠʩʬʫʥʢʮʠʠ ʵʥʜʦʢʨʠʥʥʳʭ ʦʨʛʘʥʦʚ ʷʚʠʣʘʩʴ ʥʘʨʫʰʝʥʥʘʷ ʨʝʛʫʣʷʮʠʷ 

ʤʝʪʘʙʦʣʠʟʤʘ ʚ ʫʩʣʦʚʠʷʭ ʩʪʨʝʩʩʘ ʩ ʨʘʟʚʠʪʠʝʤ ʟʥʘʯʠʪʝʣʴʥʦʡ ʉɻɻ. ʊʘʢ ʚ 1 ʛʨʫʧʧʝ ʫʨʦʚʝʥʴ 

ʛʣʶʢʦʟʳ ʢʨʦʚʠ ʩʦʩʪʘʚʠʣ 9,02Ñ4,87 ʤʤʦʣʴ/ʣ, ʘ ʚʦ ʚʪʦʨʦʡ ð ʚʭʦʜʠʣ ʚ ʥʦʨʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

(ʨ=0,000). ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʦʜʥʦʟʥʘʯʥʦ ʫʩʫʛʫʙʠʣʠ ʪʝʯʝʥʠʝ ʤʝʥʠʥʛʠʪʘ, ʧʨʠʯʠʥʥʳʤ ʬʘʢʪʦʨʦʤ 

ʢʦʪʦʨʦʛʦ ʷʚʠʣʠʩʴ ʙʘʢʪʝʨʠʠ. 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚ 1 ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʘʭ, ʫʨʦʚʥʠ ʛʦʨʤʦʥʦʚ ʠ 

ʛʣʶʢʦʟʳ ʪʘʢʞʝ ʥʦʩʠʣʠ ʜʦʩʪʦʚʝʨʥʦ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ (ʨ=0,000) (ʊʘʙʣʠʮʘ 4). 

 

ʊʘʙʣʠʮʘ 4.  

ʉʈɸɺʅʀʊɽʃʔʅɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʀʉʉʃɽɼʋɽʄʓʍ ʇɸʈɸʄɽʊʈʆɺ  

ɺ 1 ʀ ʂʆʅʊʈʆʃʔʅʆʁ ɻʈʋʇʇɸʍ ɹʆʃʔʅʓʍ 
 

ʇʦʢʘʟʘʪʝʣʴ 1 ʛʨʫʧʧʘ ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ p 

ʉʊɻ (ʥʛ/ʤʣ) 0,45Ñ0,23 3,7Ñ1,69 =0,000 

ʂʦʨʪʠʟʦʣ (ʤʢʛ/ʜʣ) 2,65Ñ1,29 9,31Ñ3,2 =0,000 

ɻʣʶʢʦʟʘ (ʤʤʦʣʴ/ʣ) 9,02Ñ4,87 3,92Ñ0,59 =0,000 

n 25 25  

 

ʀʥʪʝʨʝʩʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʧʦʜʨʦʩʪʢʦʚ, ʙʦʣʴʥʳʭ ʉʄ, ʠ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ (ʊʘʙʣʠʮʘ 5). 

 

ʊʘʙʣʠʮʘ 5. 

ʉʈɸɺʅʀʊɽʃʔʅɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʀʉʉʃɽɼʋɽʄʓʍ ʇɸʈɸʄɽʊʈʆɺ  

ɺʆ 2 ʀ ʂʆʅʊʈʆʃʔʅʆʁ ɻʈʋʇʇɸʍ ɹʆʃʔʅʓʍ 
 

ʇʦʢʘʟʘʪʝʣʴ 2 ʛʨʫʧʧʘ ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ p 

ʉʊɻ (ʥʛ/ʤʣ) 3,39Ñ1,4 3,7Ñ1,69 =0,506 

ʂʦʨʪʠʟʦʣ (ʤʢʛ/ʜʣ) 13,42Ñ2,9 9,31Ñ3,2 =0,000 

ɻʣʶʢʦʟʘ (ʤʤʦʣʴ/ʣ) 4,98Ñ1,37 3,92Ñ0,59 =0,001 

n 23 25  

 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʚʦ 2 ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʘʭ ʧʦʜʨʦʩʪʢʦʚ ʫʨʦʚʥʷ ʉʊɻ ʜʦʩʪʦʚʝʨʥʦ 

ʟʥʘʯʠʤʳʭ ʦʪʣʠʯʠʡ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʙʳʣʦ (ʨ=0,506). ʆʜʥʘʢʦ ʫʨʦʚʝʥʴ ʢʦʨʪʠʟʦʣʘ ʜʦʩʪʦʚʝʨʥʦ 

ʦʪʣʠʯʘʣʩʷ (ʨ=0,000). ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʫ ʙʦʣʴʥʳʭ ʉʄ ʫʨʦʚʝʥʴ ʵʪʦʛʦ ʛʦʨʤʦʥʘ ʚʭʦʜʠʣ ʚ 

ʨʝʬʝʨʝʥʪʥʳʝ ʟʥʘʯʝʥʠʷ, ʦʥ ʙʳʣ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʜʦʨʦʚʳʭ 

ʧʦʜʨʦʩʪʢʦʚ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʘʟʚʠʪʠʠ ʘʜʝʢʚʘʪʥʦʡ ʨʝʘʢʮʠʠ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘ 

ʩʪʨʝʩʩ ʠ ʢʦʨʨʝʢʮʠʶ ʤʝʪʘʙʦʣʠʟʤʘ. ʇʨʠ ʵʪʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʉɻɻ ʥʝ ʦʪʤʝʯʘʣʦʩʴ ʠ ʫʨʦʚʝʥʴ 

ʛʣʶʢʦʟʳ ʢʨʦʚʠ ʧʦʜʜʘʚʘʣʩʷ ʢʦʨʨʝʢʮʠʠ. ʊʘʢ ʧʦʢʘʟʘʪʝʣʴ ʛʣʶʢʦʟʳ ʢʨʦʚʠ ʙʦʣʴʥʳʭ 2 ʛʨʫʧʧʳ ʙʳʣ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʦʨʤʘʣʴʥʳʤ (4,98Ñ1,37 ʤʤʦʣʴ/ʣ), ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʜʦʩʪʦʚʝʨʥʦ ʦʪʣʠʯʘʣʩʷ ʦʪ 
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ʪʘʢʦʚʦʛʦ ʫ ʧʦʜʨʦʩʪʢʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ʨ=0,001). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʫ ʙʦʣʴʥʳʭ ʆɹʄ ʦʪʤʝʯʘʝʪʩʷ 

ʥʘʨʫʰʝʥʥʘʷ ʬʫʥʢʮʠʷ ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦʛʦ ʥʝʡʨʦʩʝʢʨʝʪʦʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ 

ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʩʦ ʩʥʠʞʝʥʥʦʡ ʩʝʢʨʝʮʠʝʡ ʦʩʥʦʚʥʳʭ ʛʦʨʤʦʥʦʚ (ʉʊɻ ʠ ʢʦʨʪʠʟʦʣʘ). ʕʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʝ ʪʷʞʝʣʦʤʫ ʪʝʯʝʥʠʶ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʥʘʨʫʰʘʶʪʩʷ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ 

ʨʝʘʢʮʠʠ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʩʠʩʪʝʤ ʦʨʛʘʥʦʚ, ʚʢʣʶʯʘʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʫʶ, ʠʤʤʫʥʥʫʶ, 

ʥʝʨʚʥʫʶ. ʇʨʠ ʵʪʦʤ ʨʘʟʚʠʚʘʝʪʩʷ ʉɻɻ, ʢʦʪʦʨʘʷ ʫʩʫʛʫʙʣʷʝʪ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʡ ʠʥʬʝʢʮʠʦʥʥʦ-

ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʩʣʦʞʥʝʥʠʡ ʠ ʣʝʪʘʣʴʥʦʛʦ ʠʩʭʦʜʘ. 

ʕʪʦ ʥʘʙʣʶʜʝʥʠʝ ʦʙʦʩʥʦʚʳʚʘʝʪ ʧʨʦʚʝʜʝʥʠʝ ʪʝʨʘʧʠʠ ʛʣʶʢʦʢʦʨʪʠʢʦʩʪʝʨʦʠʜʘʤʠ. ʋ ʙʦʣʴʥʳʭ ʉʄ 

ʧʦʚʳʰʝʥʥʳʝ ʫʨʦʚʥʠ ʉʊɻ ʠ ʢʦʨʪʠʟʦʣʘ ʩʧʦʩʦʙʥʳ ʢʦʨʨʠʛʠʨʦʚʘʪʴ ʵʪʠ ʥʘʨʫʰʝʥʠʷ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʝʝ ʣʝʛʢʦʤ ʪʝʯʝʥʠʠ ʤʝʥʠʥʛʠʪʦʚ, ʚʳʟʚʘʥʥʳʭ ʥʝ ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ 

ʘʛʝʥʪʘʤʠ. 
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ɸʥʥʦʪʘʮʠʷ. ʎʠʪʦʢʠʥʳ ʩʝʤʝʡʩʪʚʘ ʠʥʪʝʨʣʝʢʠʥʘ-1 (IL-1) ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʨʝʛʫʣʷʮʠʠ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘ ʩʯʝʪ ʠʥʜʫʢʮʠʠ ʩʠʥʪʝʟʘ ʜʨʫʛʠʭ ʮʠʪʦʢʠʥʦʚ, 

ʭʝʤʦʢʠʥʦʚ ʠ ʤʘʪʨʠʢʩʥʳʭ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟ. ɺʩʝ ʢʦʤʧʦʥʝʥʪʳ IL-1 ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʚ 

ʵʥʜʦʤʝʪʨʠʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʘ. ʉʪʠʤʫʣʷʮʠʠ ʬʘʢʪʦʨʘʤʠ ʵʥʜʦʤʝʪʨʠʷ 

ʩʝʢʨʝʮʠʠ ʵʤʙʨʠʦʥʦʤ IL-1 ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʨʘʟʦʚʘʥʠʶ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʤʘʪʝʨʠʥʩʢʠʤ 

ʵʥʜʦʤʝʪʨʠʝʤ ʠ ʵʤʙʨʠʦʥʦʤ ʧʝʨʝʜ ʠʤʧʣʘʥʪʘʮʠʝʡ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ 

ʩʦʚʨʝʤʝʥʥʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʧʦʩʚʷʱʝʥʥʳʭ ʨʦʣʠ IL-1Ŭ, IL-1ɓ, IL-1Rʘ ʚ ʧʨʦʮʝʩʩʝ 

ʠʤʧʣʘʥʪʘʮʠʠ ʠ ʨʘʟʚʠʪʠʠ ʩʧʦʥʪʘʥʥʦʡ ʠ ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ ʙʝʨʝʤʝʥʥʦʩʪʠ.  

 

Abstract. Cytokines of the interlekin-1 (IL-1) family play an important role in the regulation 

of the immune response, including by inducing the synthesis of other cytokines, chemokines, and 

matrix metalloproteinases. All components of IL-1 are found in the endometrium throughout the 

entire menstrual cycle. endometrial factors Stimulate the secretion of IL-1 by the embryo, which 

contributes to the formation of the relationship between the mother's endometrium and the embryo 

before implantation. The article presents the results of an analysis of modern literature sources 

devoted to the role of IL-1Ŭ, IL-1ɓ, IL-1Rʘ in the process of implantation and the development of 

spontaneous and induced pregnancy. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: IL-1, ʵʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʦʝ ʦʧʣʦʜʦʪʚʦʨʝʥʠʝ, ʠʤʧʣʘʥʪʘʮʠʷ, 

ʙʝʨʝʤʝʥʥʦʩʪʴ.  

 

Keywords: IL-1, in vitro fertilization, implantation, pregnancy. 

 

ʉʝʤʝʡʩʪʚʦ IL-1 ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʜʠʥʥʘʜʮʘʪʴ ʤʦʣʝʢʫʣ: IL-1Ŭ, IL-1ɓ, IL-18, IL-33, ʯʝʪʳʨʝ 

ʠʟʦʬʦʨʤʳ IL-36 (IL-36Ŭ, IL-36ɓ, IL-36ɔ, IL-36Rʘ), IL-37, IL-38, ʨʝʮʝʧʪʦʨʳ IL-1 ʧʝʨʚʦʛʦ (IL-

1R1) ʠ ʚʪʦʨʦʛʦ (IL-1R2) ʪʠʧʦʚ, ʨʝʮʝʧʪʦʨʥʳʡ ʘʥʪʘʛʦʥʠʩʪ IL-1(IL-1Rʘ) ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ 

ʙʝʣʦʢ ʨʝʮʝʧʪʦʨʘ IL-1 (IL1Rɸʈ) [1ï2]. 

ɸʢʪʠʚʠʨʦʚʘʥʥʳʝ ʤʦʥʦʮʠʪʳ ʠ ʤʘʢʨʦʬʘʛʠ, ʥʝʡʪʨʦʬʠʣʳ, ʣʠʤʬʦʮʠʪʳ, ʢʝʨʘʪʠʥʦʮʠʪʳ, 

ʬʠʙʨʦʙʣʘʩʪʳ, ʵʥʜʦʪʝʣʠʘʣʴʥʳʝ ʠ ʵʧʠʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʩʧʦʩʦʙʥʳ ʧʨʦʜʫʮʠʨʦʚʘʪʴ IL-1Ŭ ʠ IL-

1ɓ ʚ ʚʠʜʝ ʥʝʘʢʪʠʚʥʳʭ ʙʝʣʢʦʚ-ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ (ʧʨʦ-IL-1a ʠ ʧʨʦ-IL-1b), ʢʦʪʦʨʳʝ ʧʦʜ 
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ʜʝʡʩʪʚʠʝʤ ʧʨʦʪʝʘʟʳ ʢʘʩʧʘʟʳ-1 ʠʣʠ IL-1-ʢʦʥʚʝʨʪʠʨʫʶʱʝʛʦ ʵʥʟʠʤʘ (ICE) ʪʨʘʥʩʬʦʨʤʠʨʫʶʪʩʷ ʚ 

ʘʢʪʠʚʥʳʝ ʬʦʨʤʳ ʮʠʪʦʢʠʥʦʚ ʠ ʩʝʢʨʝʪʠʨʫʶʪʩʷ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʄʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ 

ʦʙʝʠʭ ʙʝʣʢʦʚ ʧʨʠʤʝʨʥʦ 18ʢɼʘ. IL-1ɓ ̫ʚʣʷʝʪʩʷ ʜʦʤʠʥʠʨʫʶʱʝʡ ʬʦʨʤʦʡ [3]. 

IL-1Ŭ ʠ IL-1ɓ ʛʦʤʦʣʦʛʠʯʥʳ ʠ ʠʤʝʶʪ ʩʭʦʜʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʦʥʠ 

ʨʝʘʣʠʟʫʶʪ ʘʫʪʦʢʨʠʥʥʳʤ ʠ ʧʘʨʘʢʨʠʥʥʳʤ ʧʫʪʝʤ. ɼʘʥʥʳʝ ʮʠʪʦʢʠʥʳ ʩʚʷʟʳʚʘʶʪʩʷ ʩ 

ʚʥʝʢʣʝʪʦʯʥʦʡ ʯʘʩʪʴʶ IL-1R1 ʠ ʠʥʠʮʠʠʨʫʶʪ ʧʨʠʩʦʝʜʠʥʝʥʠʝ ʚʪʦʨʦʡ ʮʝʧʠ ʨʝʮʝʧʪʦʨʘ IL1RAP 

[4]. ʆʙʨʘʟʦʚʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʧʨʠʚʣʝʢʘʝʪ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʝ ʘʜʘʧʪʝʨʥʳʝ ʤʦʣʝʢʫʣʳ (MYD88, 

IRAK, TRɸF6) ʜʣʷ ʘʢʪʠʚʘʮʠʠ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʦʚ ʯʝʨʝʟ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʡ ʬʘʢʪʦʨ NF-əB ʠ 

ʤʦʜʫʣʷʮʠʠ ʪʨʘʥʩʢʨʠʧʮʠʠ ʛʝʥʘ-ʤʠʰʝʥʠ [5]. 

ɼʘʣʝʝ IL-1R1 ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ ʧʨʦʮʝʩʩʘʭ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚʥʫʪʨʠ ʢʣʝʪʢʠ, ʘ IL-1R2 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʬʫʥʢʮʠʶ çʣʦʚʫʰʢʠè ʜʣʷ IL-1 [6]. IL-1R2, ʥʘʭʦʜʷʱʠʡʩʷ ʥʘ ʢʣʝʪʦʯʥʦʡ 

ʤʝʤʙʨʘʥʝ, ʩʧʦʩʦʙʝʥ ʬʦʨʤʠʨʦʚʘʪʴ ʥʝʘʢʪʠʚʥʳʝ ʢʦʤʧʣʝʢʩʳ ʩ IL-1 ʠ IL-1Rɸʈ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʦʥ 

ʦʢʘʟʳʚʘʝʪ ʧʨʝʦʙʣʘʜʘʶʱʝʝ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʝʨʝʜʘʯʫ ʩʠʛʥʘʣʦʚ. ʈʘʩʪʚʦʨʠʤʘʷ ʬʦʨʤʘ 

ʜʘʥʥʦʛʦ ʨʝʮʝʧʪʦʨʘ (sIL-1R2) ʩʧʦʩʦʙʥʘ ʩ ʣʝʛʢʦʩʪʴʶ ʚʳʩʚʦʙʦʞʜʘʪʴʩʷ ʠʟ ʢʣʝʪʢʠ, ʛʜʝ 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʦʥʘ ʩʚʷʞʝʪʩʷ ʩ IL-1. ʇʨʦʜʦʣʞʠʪʝʣʴʥʘʷ ʜʠʩʩʦʮʠʘʮʠʷ (ʙʦʣʝʝ ʜʚʫʭ ʯʘʩʦʚ) ʛʦʚʦʨʠʪ 

ʦ ʪʦʤ, ʯʪʦ ʢʦʤʧʣʝʢʩ IL-1ɓ ʠ sIL-1R2 ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʦʙʨʘʪʠʤ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʘʩʪʚʦʨʠʤʳʡ ʠ 

ʩʚʷʟʘʥʥʳʡ ʩ ʤʝʤʙʨʘʥʦʡ IL-1R2 ʩʧʦʩʦʙʥʳ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʚʦʠ ʬʫʥʢʮʠʠ ʚ ʢʘʯʝʩʪʚʝ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʠʥʛʠʙʠʪʦʨʦʚ IL-1 [6]. 

IL-1Rʘ ʩʚʷʟʳʚʘʝʪʩʷ ʩ IL-1R1 ʠ IL-1R2 ʩ ʪʦʡ ʞʝ ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ, ʢʘʢ ʠ IL-1, ʥʦ ʥʝ 

ʚʣʠʷʝʪ ʥʘ ʧʦʩʣʝʜʫʶʱʝʝ ʧʨʦʚʝʜʝʥʠʝ ʩʠʛʥʘʣʘ [7ï8]. ʕʪʦʪ ʤʦʥʦʤʝʨʥʳʡ ʛʣʠʢʦʟʠʣʠʨʦʚʘʥʥʳʡ 

ʙʝʣʦʢ, ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ 25 ʢɼʘ, ʚʳʨʘʙʘʪʳʚʘʝʤʳʡ ʤʦʥʦʮʠʪʘʤʠ ʠ ʜʨʫʛʠʤʠ ʢʣʝʪʢʘʤʠ, 

ʠʛʨʘʝʪ ʨʦʣʴ ʠʥʛʠʙʠʪʦʨʘ ʠ ʚʘʞʥʦʛʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʛʫʣʷʪʦʨʘ ʵʢʩʧʨʝʩʩʠʠ IL-1. IL-1Rʘ 

ʧʨʦʜʫʮʠʨʫʝʪʩʷ ʚ ʚʠʜʝ ʯʝʪʳʨʝʭ ʨʘʟʣʠʯʥʳʭ ʠʟʦʬʦʨʤ, ʧʨʠʯʝʤ ʩʝʢʨʝʪʠʨʫʝʪʩʷ ʪʦʣʴʢʦ ʦʜʥʘ ʠʟ 

ʥʠʭ, ʘ ʦʩʪʘʣʴʥʳʝ ʠʤʝʶʪ ʚʥʫʪʨʠʢʣʝʪʦʯʥʫʶ ʣʦʢʘʣʠʟʘʮʠʶ.  

ɺʩʝ ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ IL-1 ʚʳʷʚʣʷʝʪʩʷ ʚ ʵʥʜʦʤʝʪʨʠʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ 

ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʘ. IL-1 ɻʢʩʧʨʝʩʩʠʨʫʝʪʩʷ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʚ ʩʪʨʦʤʘʣʴʥʳʭ ʢʣʝʪʢʘʭ 

ʵʥʜʦʤʝʪʨʠʷ, ʤʘʢʨʦʬʘʛʘʭ ʠ ʢʣʝʪʢʘʭ ʵʥʜʦʪʝʣʠʷ ʚ ʧʦʟʜʥʶʶ ʣʶʪʝʠʥʦʚʫʶ ʬʘʟʫ [9ï10], ʨʝʮʝʧʪʦʨʳ 

ʢ ʥʝʤʫ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʮʠʢʣʘ ʚ ʞʝʣʝʟʠʩʪʦʤ ʵʧʠʪʝʣʠʠ [10] ʠ ʚ ʩʪʨʦʤʝ ð ʚ 

ʣʶʪʝʠʥʦʚʫʶ ʬʘʟʫ [11]. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʚʘʞʥʫʶ ʨʦʣʴ IL-1 ʚʦ ʚʨʝʤʷ ʠʤʧʣʘʥʪʘʮʠʠ ʵʤʙʨʠʦʥʘ ʠ ʜʝʮʠʜʫʘʣʠʟʘʮʠʠ 

ʟʘ ʩʯʝʪ ʩʦʟʜʘʥʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʦ-ʧʦʜʦʙʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʧʨʠ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʠ ʪʢʘʥʝʡ 

[12ï13]. ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʘʚʪʦʨʦʚ, ʧʨʠ ʜʝʮʠʜʫʘʣʠʟʘʮʠʠ IL-1 ʦʢʘʟʳʚʘʝʪ 

ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʵʢʩʧʨʝʩʩʠʶ ʬʘʢʪʦʨʦʚ ʨʦʩʪʘ, ʮʠʪʦʢʠʥʦʚ ʠ ʤʦʣʝʢʫʣ ʘʜʛʝʟʠʠ [14]. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʜʝʮʠʜʫʘ ʥʘʪʫʨʘʣʴʥʳʝ ʢʠʣʣʝʨʳ uNK ʩʧʦʩʦʙʥʳ ʧʦʚʳʰʘʪʴ 

ʧʨʦʜʫʢʮʠʶ ʛʨʘʥʫʣʦʮʠʪʘʨʥʦ-ʤʘʢʨʦʬʘʛʘʣʴʥʦʛʦ ʢʦʣʦʥʠʝʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʬʘʢʪʦʨʘ (GM-CSF) ʚ 

ʦʪʚʝʪ ʥʘ IL-1 [15]. IL-1ɓ ʪʘʢʞʝ ʩʧʦʩʦʙʝʥ ʢ ʩʪʠʤʫʣʷʮʠʠ ʵʥʜʦʪʝʣʠʥʘ ʚ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ 

ʩʪʨʦʤʘʣʴʥʳʭ ʢʣʝʪʢʘʭ ʵʥʜʦʤʝʪʨʠʷ [16], ʯʪʦ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʤʝʩʪʥʫʶ ʨʝʛʫʣʷʮʠʶ 

ʢʣʝʪʦʯʥʦʡ ʧʨʦʣʠʬʝʨʘʮʠʠ ʠ ʩʦʩʫʜʠʩʪʦʛʦ ʪʦʥʫʩʘ.  

IL-1 ʩʦʚʤʝʩʪʥʦ ʩʦ ʩʪʝʨʦʠʜʥʳʤʠ ʛʦʨʤʦʥʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪ ʨʝʛʫʣʷʮʠʶ ʵʢʩʧʨʝʩʩʠʠ 

ʵʥʜʦʤʝʪʨʠʝʤ ʤʘʪʨʠʢʩʥʳʭ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟ (ʄʄʈ) ʚʦ ʚʨʝʤʷ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʘ [17ï18]. 

IL-1Ŭ ʘʢʪʠʚʠʨʫʝʪ ʄʄʈ1,2,3,7 ʠ 9, ʘ IL-1ɓ ð ʄʄʈ3 ʯʝʨʝʟ ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʝ ɽRʂ ʠ ʨ38 

ʄɸʈ-ʢʠʥʘʟʳ [19ï20]. ɼʝʡʩʪʚʠʝ ʄʄʈ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʦʙʱʠʨʥʦʝ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ (ECM) ʧʨʠ ʤʝʥʩʪʨʫʘʮʠʠ ʠ ʜʝʮʠʜʫʘʣʠʟʘʮʠʠ.  

ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʘʚʪʦʨʦʚ [21] ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʄʄʈ12 (ʤʝʪʘʣʣʦʵʣʘʩʪʘʟʳ) 

ʠ ʄʄʈ1 (ʢʦʣʣʘʛʝʥʘʟʳ) ʠ ʩʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʄʄʈ11 (ʩʪʨʦʤʝʣʠʟʠʥʘ-3) ʠʥʜʫʮʠʨʦʚʘʥʦ IL-

1ɓ. ʕʪʦʪ ʠʩʢʣʶʯʠʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʵʢʩʧʨʝʩʩʠʠ ʤʦʞʝʪ ʧʨʝʜʧʦʣʘʛʘʪʴ ʨʘʟʨʫʰʝʥʠʝ ʵʣʘʩʪʠʥʘ ʠ 
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ʢʦʣʣʘʛʝʥʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʵʬʬʝʢʪʳ MMP11 ʧʦʜʚʝʨʛʘʶʪʩʷ ʦʙʩʫʞʜʝʥʠʶ. ɸʚʪʦʨʳ ʚʳʜʚʠʥʫʣʠ 

ʩʣʝʜʫʶʱʝʝ ʦʙʲʷʩʥʝʥʠʝ: ʜʝʮʠʜʫʘʣʠʟʘʮʠʠ ʩʦʧʫʪʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʝ ʦʪʣʦʞʝʥʠʷ ʣʘʤʠʥʠʥʘ ʠ 

ʬʠʙʨʦʥʝʢʪʠʥʘ, ʘ ʧʦʩʢʦʣʴʢʫ MMP11 ʦʙʣʘʜʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʨʘʟʨʫʰʘʪʴ ʠʭ ʢʦʤʧʦʥʝʥʪʳ ʚ 

ɽʉʄ, ʪʦ ʵʪʦ ʠ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʩʥʠʞʝʥʠʝ ʝʛʦ ʘʢʪʠʚʥʦʩʪʠ.  

ʌʝʨʤʝʥʪ ʘʣʴʜʦʟʦʨʝʜʫʢʪʘʟʘ AKR1B1 ʚ ʵʥʜʦʤʝʪʨʠʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ IL-1ɓ ʤʦʞʝʪ ʟʘʱʠʪʠʪʴ 

ʢʣʝʪʢʠ ʦʪ ʨʝʘʢʪʠʚʥʳʭ ʨʘʜʠʢʘʣʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʪʦʢʩʠʯʥʦʝ ʜʝʡʩʪʚʠʝ, ʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ 

[22], ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʦʢʘʟʳʚʘʪʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʧʨʠʢʨʝʧʣʝʥʠʝ, ʠʤʧʣʘʥʪʘʮʠʶ 

ʠ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʵʤʙʨʠʦʥʘ [23] ʠ ʦʙʝʩʧʝʯʠʪʴ ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʩʨʝʜʫ ʜʣʷ 

ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʷʡʮʝʢʣʝʪʢʠ.  

ʂʦʤʧʦʥʝʥʪʳ ʩʝʤʝʡʩʪʚʘ IL-1 (IL-1ɓ, IL-1Rʘ, IL-1R1) ʠʤʝʶʪ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʣʝʧʪʠʥʘ ʚ 

ʢʫʣʴʪʫʨʝ ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʠ ʩʪʨʦʤʘʣʴʥʳʭ ʢʣʝʪʦʢ [24]. ʃʝʧʪʠʥ ð ʛʣʘʚʥʳʡ ʨʝʛʫʣʷʪʦʨ ʩʠʩʪʝʤʳ 

IL-1 ʚ ʵʥʜʦʤʝʪʨʠʠ in vivo. ʂʨʦʤʝ ʪʦʛʦ, ʩʘʤ IL-1ɓ ʦʢʘʟʳʚʘʝʪ ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ 

ʩʝʢʨʝʮʠʶ ʣʝʧʪʠʥʘ ʠ ʧʦʚʳʰʘʝʪ ʵʢʩʧʨʝʩʩʠʶ ʝʛʦ ʨʝʮʝʧʪʦʨʘ ʆb-R ʥʘ ʢʣʝʪʢʘʭ ʵʧʠʪʝʣʠʷ ʚ 

ʵʥʜʦʤʝʪʨʠʠ [25], ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʣʝʧʪʠʥ ʩʠʣʴʥʝʝ ʚʣʠʷʝʪ ʥʘ ʵʢʩʧʨʝʩʩʠʶ ʠʥʪʝʛʨʠʥʘ ɓ3, ʯʝʤ IL-

1 ʧʨʠ ʧʦʜʦʙʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ. C. Simon ʠ ʩʦʘʚʪʦʨʘʤʠ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʫʙʲʝʜʠʥʠʮʳ 

ʠʥʪʝʛʨʠʥʘ ʚ ʢʫʣʴʪʫʨʝ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʵʥʜʦʤʝʪʨʠʷ ʦʪʤʝʪʠʣʠ, ʯʪʦ ʦʥʘ ʨʝʛʫʣʠʨʫʝʪʩʷ 

ʜʚʫʤʷ ʧʫʪʷʤʠ ð ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ IL-1 ʚ ʢʫʣʴʪʫʨʘʣʴʥʫʶ ʩʨʝʜʫ ʠʣʠ ʧʫʪʝʤ ʩʦʚʤʝʩʪʥʦʛʦ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʩ ʵʤʙʨʠʦʥʘʤʠ ʧʝʨʝʜ ʠʤʧʣʘʥʪʘʮʠʝʡ [12].  

ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ IL-1ɓ in vitro [13, 26]. 

ʆʩʚʦʙʦʞʜʝʥʠʝ IL-1ɓ ʢʫʣʴʪʠʚʠʨʫʝʤʳʤʠ ʢʣʝʪʢʘʤʠ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ 

ʠʭ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʠʥʚʘʟʠʠ [9]. S. Karmakar ʩ ʩʦʘʚʪʦʨʘʤʠ [27] ʦʪʤʝʪʠʣʠ, ʯʪʦ IL-1ɓ ʧʦʚʳʰʘʝʪ 

ʚʳʨʘʙʦʪʢʫ MMP2 ʠ ʄʄʈ9 ʢʣʝʪʢʘʤʠ ʪʨʦʬʦʙʣʘʩʪʘ in vitro. ɺ ʥʝʩʢʦʣʴʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʧʨʠʚʦʜʠʣʠʩʴ ʜʘʥʥʳʝ, ʯʪʦ IL-1ɓ ʩʧʦʩʦʙʝʥ ʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ ʠʥʛʠʙʠʨʦʚʘʥʠʶ 

ʜʝʮʠʜʫʘʣʠʟʘʮʠʠ ʩʪʨʦʤʘʣʴʥʳʭ ʢʣʝʪʦʢ ʵʥʜʦʤʝʪʨʠʷ ʯʝʣʦʚʝʢʘ in vitro [13, 28], ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ  

ʦʪ ʩʪʠʤʫʣʘ ʜʝʮʠʜʫʘʣʠʟʘʮʠʠ (ʧʨʦʛʝʩʪʝʨʦʥ ʠʣʠ ʮɸʄʌ), ʯʝʨʝʟ ʄɸʈ-ʢʠʥʘʟʳ ERʂ 1/2 ʠ 

p38 [13, 29]. ɹʦʣʝʝ ʪʦʛʦ, ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ O. Yoshino ʩ ʩʦʘʚʪʦʨʘʤʠ [26] ʦʪʤʝʯʘʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʢ 

ʩʥʠʞʝʥʠʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʵʢʟʦʛʝʥʥʦʤʫ IL-1ɓ ʚ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ ʚ ʧʨʦʮʝʩʩʝ 

ʜʝʮʠʜʫʘʣʠʟʘʮʠʠ.  

ʇʦʣʘʛʘʶʪ, ʯʪʦ IL-1ɓ ʚʟʘʠʤʦʩʚʷʟʘʥ ʩ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴʶ ʵʥʜʦʤʝʪʨʠʷ [30]. ʅʝʢʦʪʦʨʳʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʯʠʪʘʶʪ, ʯʪʦ IL-1ɓ ʫʚʝʣʠʯʠʚʘʝʪ ʘʜʛʝʟʠʶ ʙʣʘʩʪʦʮʠʩʪʳ ʢ ʵʧʠʪʝʣʠʶ ʟʘ ʩʯʝʪ 

ʫʚʝʣʠʯʝʥʠʷ ʵʢʩʧʨʝʩʩʠʠ ʤʦʣʝʢʫʣ ʘʜʛʝʟʠʠ ʵʧʠʪʝʣʠʘʣʴʥʳʤʠ ʢʣʝʪʢʘʤʠ, ʪʝʤ ʩʘʤʳʤ ʨʝʛʫʣʠʨʫʷ 

ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʵʥʜʦʤʝʪʨʠʷ [31].  ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ IL-1ɓ ʘʢʪʠʚʠʨʫʝʪʩʷ ʥʘ 7ï9 ʜʥʠ ʧʦʩʣʝ 

ʦʚʫʣʷʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʜʠʝʡ çʦʢʥʦ ʠʤʧʣʘʥʪʘʮʠʠè.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʘ ʘʜʛʝʟʠʶ ʪʨʦʬʦʙʣʘʩʪʘ ʢ ʢʣʝʪʢʘʤ ʵʥʜʦʤʝʪʨʠʷ ʯʝʣʦʚʝʢʘ IL-1Rʘ ʦʢʘʟʳʚʘʝʪ 

ʧʦʜʘʚʣʷʶʱʝʝ ʜʝʡʩʪʚʠʝ [32]. ɸʚʪʦʨʘʤʠ ʙʳʣʦ ʚʳʜʚʠʥʫʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʙʣʦʢʠʨʦʚʘʥʠʝ ʠ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ MARK ʧʫʪʠ ʝʛʦ ʠʥʛʠʙʠʪʦʨʘʤʠ ʚʧʦʣʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʢʘʢ ʩʨʝʜʩʪʚʦ, 

ʧʨʝʜʫʧʨʝʞʜʘʶʱʝʝ ʥʝʫʜʘʯʥʳʝ ʠʩʭʦʜʳ ʧʨʠ ʕʂʆ. ʂʨʠʪʠʯʝʩʢʫʶ ʨʦʣʴ IL-1 ʚ ʨʘʥʥʝʡ 

ʠʤʧʣʘʥʪʘʮʠʠ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ ʬʘʢʪʦʤ, ʯʪʦ IL-1Rʘ ʚʦ ʚʨʝʤʷ ʠʤʧʣʘʥʪʘʮʠʠ ʩʧʦʩʦʙʝʥ 

ʙʣʦʢʠʨʦʚʘʪʴ ʦʪʚʝʪʥʫʶ ʨʝʘʢʮʠʶ ʵʥʜʦʤʝʪʨʠʷ ʥʘ ʍɻʏ [19]. ɺʥʫʪʨʠʙʨʶʰʠʥʥʘʷ ʠʥʲʝʢʮʠʷ IL-

1Ra ʩʧʨʦʚʦʮʠʨʦʚʘʣʘ ʰʪʘʤʤ-ʩʧʝʮʠʬʠʯʝʩʢʫʶ ʙʣʦʢʠʨʦʚʢʫ ʠʤʧʣʘʥʪʘʮʠʠ, ʵʪʦ ʩʚʷʟʘʥʦ ʩʦ 

ʩʥʠʞʝʥʠʝʤ ʨʝʛʫʣʷʮʠʠ ʢʨʠʪʠʯʝʩʢʠʭ ʠʥʪʝʛʨʠʥʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʵʧʠʪʝʣʠʷ ʫ ʦʙʝʟʴʷʥ [33]. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʝʞʜʫ ʵʥʜʦʤʝʪʨʠʝʤ ʠ ʧʨʝʠʤʧʣʘʥʪʘʮʠʦʥʥʳʤ ʵʤʙʨʠʦʥʦʤ ʠʤʝʝʪʩʷ 

ʯʝʪʢʘʷ ʩʚʷʟʴ, ʟʘʢʣʶʯʘʶʱʘʷʩʷ ʚ ʪʦʤ, ʯʪʦ ʬʘʢʪʦʨʳ ʵʥʜʦʤʝʪʨʠʷ ʩʪʠʤʫʣʠʨʫʶʪ ʩʝʢʨʝʮʠʶ 

ʵʤʙʨʠʦʥʦʤ IL-1. ɺ ʝʜʠʥʠʯʥʳʭ ʧʨʝʠʤʧʣʘʥʪʘʮʠʦʥʥʳʭ ʵʤʙʨʠʦʥʘʭ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʦʩʥʦʚʥʳʝ 

ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʠʩʪʝʤʳ IL-1 ï IL-1Ŭ, IL-1ɓ, IL-1Rʘ ʠ IL-1R1 [34ï35].  

ʅʦ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʥʘʧʨʘʚʣʝʥʥʦʤ ʥʘ ʠʟʫʯʝʥʠʝ ʦʜʠʥʦʯʥʳʭ ʙʣʘʩʪʦʤʝʨʦʚ, ʤʈʅʂ IL-1ɓ, 
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IL-1R1 ʠ IL-1Ra ʦʙʥʘʨʫʞʠʚʘʣʘʩʴ ʣʠʰʴ ʚ ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ. ʅʝ ʤʝʥʝʝ ʚʘʞʥʦ ʪʦ, ʯʪʦ 

ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʝʠʤʧʣʘʥʪʘʮʠʦʥʥʳʭ ʵʤʙʨʠʦʥʦʚ, ʢʦʪʦʨʳʝ ʵʢʩʧʨʝʩʩʠʨʦʚʘʣʠ IL-1Ra, ʧʨʝʢʨʘʪʠʣʠ 

ʩʚʦʝ ʨʘʟʚʠʪʠʝ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ [36]. ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʠʩʩʣʝʜʦʚʘʥʠʷ  G. Chaouat ʩ ʩʦʘʚʪʦʨʘʤʠ 

[37] ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʘʤʘ ʙʣʘʩʪʦʮʠʩʪʘ ʩʧʦʩʦʙʥʘ ʢ ʵʢʩʧʨʝʩʩʠʠ ʨʝʮʝʧʪʦʨʦʚ IL-1Ŭ, ʩʪʠʤʫʣʷʮʠʷ 

ʢʦʪʦʨʳʭ ʧʨʠʚʦʜʠʪ ʢ ʚʳʨʘʙʦʪʢʝ ʍɻʏ, ʪʨʝʙʫʶʱʝʛʦʩʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʦʣʝʨʘʥʪʥʦʩʪʠ 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʤʝʞʜʫ ʤʘʪʝʨʴʶ ʠ ʧʣʦʜʦʤ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʧʦʩʚʷʱʝʥʥʳʭ ʨʦʣʠ IL-1ʚ ʧʨʦʛʨʘʤʤʘʭ ʕʂʆ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʮʠʪʦʢʠʥ 

ʤʦʞʝʪ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʨʦʩʪʝ, ʨʘʟʚʠʪʠʠ, ʩʦʟʨʝʚʘʥʠʠ ʬʦʣʣʠʢʫʣʦʚ ʠ ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ ʦʚʫʣʷʮʠʠ, 

ʯʪʦ ʤʦʞʝʪ ʫʣʫʯʰʠʪʴ ʩʢʦʨʦʩʪʴ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʠ ʢʘʯʝʩʪʚʦ ʵʤʙʨʠʦʥʘ, ʪʝʤ ʩʘʤʳʤ ʫʣʫʯʰʘʷ 

ʩʢʦʨʦʩʪʴ ʠʤʧʣʘʥʪʘʮʠʠ. IL-1ɓ ʫʯʘʩʪʚʫʝʪ ʚ ʤʝʭʘʥʠʟʤʘʭ ʠʤʤʫʥʥʦʡ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʧʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʣʘʮʝʥʪʳ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʦʩʪʫ ʵʤʙʨʠʦʥʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʨʝʛʫʣʷʮʠʠ 

ʵʢʩʧʨʝʩʩʠʠ NF-kB [38]. ʂʨʦʤʝ ʪʦʛʦ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ IL-1ɓ ʤʦʞʝʪ ʟʘʧʫʩʢʘʪʴ 

ʘʥʛʠʦʛʝʥʝʟ, ʩʧʦʩʦʙʩʪʚʫʷ ʪʝʤ ʩʘʤʳʤ ʨʦʩʪʫ ʵʤʙʨʠʦʥʦʚ, ʚʣʠʷʷ ʥʘ ʵʢʩʧʨʝʩʩʠʶ ʍɻʏ [39]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ K. Sequeira ʩ ʩʦʘʚʪʦʨʘʤʠ [40] ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʠʩʪʝʤʥʘʷ ʧʨʦʜʫʢʮʠʷ IL-1ɓ ʤʦʞʝʪ 

ʙʳʪʴ ʚʳʟʚʘʥʘ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʛʠʧʝʨʩʪʠʤʫʣʷʮʠʝʡ ʷʠʯʥʠʢʦʚ ʚ ʮʠʢʣʘʭ ʕʂʆ. ɼʘʥʥʳʝ ʨʘʙʦʪʳ 

Karagouni ʩ ʩʦʘʚʪʦʨʘʤʠ [41] ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ ʞʝʥʱʠʥ, ʧʨʦʭʦʜʷʱʠʭ ʕʂʆ, ʚʚʝʜʝʥʠʝ ʧʨʝʧʘʨʘʪʦʚ 

ʍɻʏ ʚʣʝʢʣʦ ʟʘ ʩʦʙʦʡ ʫʚʝʣʠʯʝʥʠʝ ʩʳʚʦʨʦʪʦʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ IL-1. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʫ 

ʞʝʥʱʠʥ, ʧʨʦʭʦʜʷʱʠʭ ʧʨʦʮʝʜʫʨʫ ʕʂʆ, ʥʘ ʬʦʥʝ ʧʨʠʚʳʯʥʦʛʦ ʚʳʢʠʜʳʰʘ, ʦʪʤʝʯʘʝʪʩʷ 

ʧʦʚʳʰʝʥʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ IL-1ɓ ʠ TNF-Ŭ [42]. 

ʊʘʢʞʝ ʧʦʢʘʟʘʥʳ ʩʚʷʟʠ ʤʝʞʜʫ ʫʩʧʝʭʦʤ ʕʂʆ ʠ IL-1. ɸʚʪʦʨʘʤʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʚʳʩʦʢʦ-ʥʦʨʤʘʣʴʥʳʝ ʫʨʦʚʥʠ IL-1Ŭ ʚ ʩʳʚʦʨʦʪʢʝ ʦʙʣʘʜʘʶʪ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʴʶ ʠ 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʨʘʥʥʠʭ ʤʘʨʢʝʨʦʚ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʠʩʭʦʜʘ ʧʨʦʛʨʘʤʤʳ 

ʕʂʆ ʫ ʞʝʥʱʠʥ ʩ ʪʨʫʙʥʦ-ʧʝʨʠʪʦʥʝʘʣʴʥʳʤ ʙʝʩʧʣʦʜʠʝʤ [43]. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʞʝʥʱʠʥʳ ʩ 

ʫʩʧʝʰʥʦʡ ʠʤʧʣʘʥʪʘʮʠʝʡ ʠʤʝʣʠ ʫʨʦʚʝʥʴ IL-1ɓ ʚ ʬʦʣʣʠʢʫʣʷʨʥʦʡ ʞʠʜʢʦʩʪʠ ʚʳʰʝ, ʯʝʤ 

ʞʝʥʱʠʥʳ ʙʝʟ ʠʤʧʣʘʥʪʘʮʠʠ [34, 41]. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʪ ʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

ʉʦʦʙʱʘʝʪʩʷ, ʯʪʦ ʧʦʚʳʰʝʥʥʘʷ ʧʨʦʜʫʢʮʠʷ IL-1ɓ ʚʟʘʠʤʦʩʚʷʟʘʥʘ ʩ ʨʘʥʥʠʤʠ ʨʝʧʨʦʜʫʢʪʠʚʥʳʤʠ 

ʧʦʪʝʨʷʤʠ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʕʂʆ [44]. ɸʚʪʦʨʳ ʯʘʩʪʠʯʥʦ ʦʙʲʷʩʥʷʶʪ ʵʪʦ ʪʝʤ, ʯʪʦ IL-1ɓ 

ʠʥʜʫʮʠʨʫʝʪ ʯʨʝʟʤʝʨʥʫʶ ʘʢʪʠʚʘʮʠʶ ʤʘʪʨʠʢʩʥʳʭ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟ MMP-2, 9, ʢʦʪʦʨʳʝ 

ʫʯʘʩʪʚʫʶʪ ʚ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʠ ɽʄʉ ʠ ʧʨʠʚʦʜʷʪ ʢ ʯʨʝʟʤʝʨʥʦ ʘʛʨʝʩʩʠʚʥʦʡ ʠʥʚʘʟʠʠ 

ʪʨʦʬʦʙʣʘʩʪʘ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʧʨʝʜʠʢʪʦʨʥʦʡ ʨʦʣʠ IL-1Rʘ ʧʨʠ ʕʂʆ ʜʦʩʪʘʪʦʯʥʦ 

ʧʨʦʪʠʚʦʨʝʯʠʚʳʝ. J. S. Kr¿ssel ʩ ʩʦʘʚʪʦʨʘʤʠ [45] ʦʪʤʝʪʠʣʠ ʫ ʵʤʙʨʠʦʥʦʚ, ʵʢʩʧʨʝʩʩʠʨʫʶʱʠʭ 

ʤʈʅʂ IL-1Rʘ in vitro, ʦʪʩʫʪʩʪʚʠʝ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ. ʆʜʥʘʢʦ ʝʩʪʴ ʥʝʩʢʦʣʴʢʦ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦʣʘʛʘʶʱʠʭ, ʯʪʦ IL-1Rʘ ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ ʠ ʨʘʟʚʠʪʠʝ ʵʤʙʨʠʦʥʘ [27, 46]. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʨʘʙʦʪʝ H.-Y. Huang ʩ ʩʦʘʚʪʦʨʘʤʠ [9], ʧʦʚʳʰʝʥʠʝ 

ʫʨʦʚʥʷ IL-1Rʘ ʤʦʞʝʪ ʘʢʪʠʚʠʨʦʚʘʪʴ ʤʝʭʘʥʠʟʤ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʠʟʣʠʰʥʠʭ ʵʬʬʝʢʪʦʚ ʚʦ ʚʨʝʤʷ 

ʘʢʪʠʚʥʦʡ ʜʝʮʠʜʫʘʣʠʟʘʮʠʠ in vivo, ʥʦ in vitro ʦʪʥʦʰʝʥʠʝ IL-1ɓ ʢ IL-1Ra ʤʈʅʂ ʥʝʠʟʤʝʥʥʦ. ɺ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ɸ. Lekovich ʩ ʩʦʘʚʪʦʨʘʤʠ [47] ʦʧʠʩʳʚʘʣʦʩʴ ʟʘʱʠʪʥʦʝ ʜʝʡʩʪʚʠʝ IL-1Rʘ ʚ ʨʘʤʢʘʭ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʘʟʚʠʪʠʷ ʵʢʪʦʧʠʯʝʩʢʦʡ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʠʟ-ʟʘ ʚʣʠʷʥʠʷ ʥʘ ʵʧʠʪʝʣʠʡ ʤʘʪʦʯʥʳʭ 

ʪʨʫʙ, ʠ ʨʦʞʜʝʥʠʝ ʜʦʥʦʰʝʥʥʦʛʦ ʠ ʟʜʦʨʦʚʦʛʦ ʨʝʙʝʥʢʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʕʂʆ.  

ɺ ʩʚʦʝʡ ʨʘʙʦʪʝ M. De los Sʘntos ʩ ʩʦʘʚʪʦʨʘʤʠ [27] ʧʦʢʘʟʘʣʠ, ʯʪʦ ʘʥʪʘʛʦʥʠʟʤ ʩʠʩʪʝʤʳ IL-

1 (IL-1Ŭ+IL-1ɓ/IL-1Ra) ʩʪʘʥʦʚʠʪʩʷ ʤʝʥʴʰʝ ʧʦ ʤʝʨʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʤʙʨʠʦʥʘ ʦʪ ʯʝʪʳʨʝʭ 

ʢʣʝʪʦʢ ʜʦ ʙʣʘʩʪʦʮʠʩʪʳ. ɸʚʪʦʨʳ ʪʘʢʞʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ, ʯʪʦ ʜʣʷ ʩʠʥʪʝʟʘ ʮʠʪʦʢʠʥʦʚ IL-1 

ʪʨʝʙʫʝʪʩʷ ʥʘʣʠʯʠʝ ʢʦʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʩ ʵʧʠʪʝʣʠʝʤ ʵʥʜʦʤʝʪʨʠʷ, ʯʪʦ ʜʦʢʘʟʳʚʘʝʪ ʨʦʣʴ 

ʧʦʩʣʝʜʥʝʛʦ ʚ ʨʝʛʫʣʷʮʠʠ ʩʠʥʪʝʟʘ ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ IL-1. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʠʪʦʢʠʥʳ ʩʠʩʪʝʤʘ IL-1 ʦʙʣʘʜʘʶʪ ʧʣʝʡʦʪʨʦʧʥʳʤʠ ʵʬʬʝʢʪʘʤʠ ʠ ʠʛʨʘʶʪ 

ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʘʭ ʠʤʧʣʘʥʪʘʮʠʠ ʵʤʙʨʠʦʥʘ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʜʝʮʠʜʫʘʣʠʟʘʮʠʠ ʧʫʪʝʤ 

ʘʢʪʠʚʘʮʠʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦ-ʧʦʜʦʙʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʧʨʠ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʠ ʪʢʘʥʝʡ. ʂʨʦʤʝ 

ʪʦʛʦ, IL-1 ʩʧʦʩʦʙʝʥ ʧʨʝʜʫʧʨʝʞʜʘʪʴ ʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʨʝʘʢʪʠʚʥʳʭ ʨʘʜʠʢʘʣʦʚ ʠ ʪʷʞʝʣʳʭ 

ʤʝʪʘʣʣʦʚ, ʯʪʦ ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʩʨʝʜʫ ʜʣʷ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ. ʎʠʪʦʢʠʥʳ ʩʝʤʝʡʩʪʚʘ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʤʘʪʝʨʠʥʩʢʠʤ ʵʥʜʦʤʝʪʨʠʝʤ ʠ ʵʤʙʨʠʦʥʦʤ. ʆʜʥʘʢʦ ʜʘʥʥʳʝ ʦ 

ʨʦʣʠ ʵʪʠʭ ʮʠʪʦʢʠʥʦʚ ʚ ʨʘʟʚʠʪʠʠ ʕʂʆ-ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ ʙʝʨʝʤʝʥʥʦʩʪʠ ʥʝʦʜʥʦʟʥʘʯʥʳʝ.  
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ɸʥʥʦʪʘʮʠʷ. ɻʝʥʝʨʘʣʴʥʘʷ ɸʩʩʘʤʙʣʝʷ ʆʆʅ ʚ 2012 ʛ. ʥʘ 66-ʡ ʩʝʩʩʠʠ ʧʨʠʟʥʘʣʘ, ʯʪʦ ʙʦʣʝʟʥʠ 

ʧʦʣʦʩʪʠ ʨʪʘ ʩʦʟʜʘʶʪ ʩʝʨʴʝʟʥʫʶ ʧʨʦʙʣʝʤʫ ʜʣʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʤʥʦʛʠʭ ʩʪʨʘʥ. ɽʚʨʦʧʝʡʩʢʘʷ 

ʂʦʤʠʩʩʠʷ ʧʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʶ ʧʨʝʜʣʦʞʠʣʘ 40 ʠʥʜʠʢʘʪʦʨʦʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʦʮʝʥʠʪʴ ʦʩʥʦʚʥʳʝ ʢʨʠʪʝʨʠʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ, ʜʦʩʪʠʞʝʥʠʷ ʚ 

ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʚʦʟʤʦʞʥʳʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʂʘʨʠʝʩ ʟʫʙʦʚ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʜʝʪʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ ʥʝ ʪʦʣʴʢʦ ʚ ʤʠʨʝ, ʥʦ ʠ 

ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ. ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʢʘʨʠʝʩʦʤ ʩʪʘʙʠʣʴʥʦ 

ʩʦʭʨʘʥʷʝʪʩʷ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ. ɸʢʪʫʘʣʴʥʳʤ ʠ ʚʘʞʥʳʤ ʤʦʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ ʠ 

ʧʨʠʤʝʥʝʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʠ ʧʦʜʭʦʜʦʚ ʢ ʜʠʘʛʥʦʩʪʠʢʝ ʨʘʥʥʠʭ ʧʨʦʷʚʣʝʥʠʡ ʢʘʨʠʝʩʘ ʫ 

ʜʝʪʝʡ. ʇʦʵʪʦʤʫ ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʢʘʨʠʝʩʘ ʚ ʚʦʟʨʘʩʪʝ 6ï7 ʣʝʪ ʧʨʝʜʫʧʨʝʞʜʘʝʪ 

ʧʝʨʝʭʦʜ ʥʘʯʘʣʴʥʳʭ ʬʦʨʤ ʢʘʨʠʝʩʘ ʚ ʢʘʨʠʦʟʥʳʝ ʜʝʬʝʢʪʳ, ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʩʢʣʶʯʘʝʪ 

ʧʨʠʤʝʥʝʥʠʝ ʠʥʚʘʟʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʣʝʯʝʥʠʷ. ʈʝʛʫʣʷʨʥʘʷ 

ʦʮʝʥʢʘ ʚʦʟʤʦʞʥʦʛʦ ʚʣʠʷʥʠʷ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʘʨʠʝʩʘ ʟʫʙʦʚ ʫ 

ʜʝʪʝʡ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʜʦʣʞʥʘ ʙʳʪʴ ʦʙʷʟʘʪʝʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʤʦʥʠʪʦʨʠʥʛʘ 

ʤʝʜʠʮʠʥʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʛʨʘʤʤ ʧʨʦʬʠʣʘʢʪʠʢʠ. ɹʣʘʛʦʜʘʨʷ ʧʨʦʛʨʘʤʤʘʤ ʧʝʨʚʠʯʥʦʡ ʠ 

ʚʪʦʨʠʯʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʢʘʨʠʝʩʘ ʟʫʙʦʚ ʫ ʜʝʪʝʡ, ʚʦʟʤʦʞʥʦ, ʧʨʠʙʣʠʟʠʪʴʩʷ ʢ ʣʫʯʰʠʤ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʢʘʯʝʩʪʚʘ ʦʢʘʟʘʥʠʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʜʝʪʩʢʦʤʫ 

ʥʘʩʝʣʝʥʠʶ. ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʚʳʩʦʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʢʘʨʠʝʩʦʤ ʟʫʙʦʚ ʫ ʜʝʪʝʡ ʚʦʟʤʦʞʥʦ 

ʣʠʰʴ ʧʨʠ ʫʩʣʦʚʠʠ ʧʨʠʦʨʠʪʝʪʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ h ʢʦʣʴʥʦʡ 

ʩʪʦʤʘʪʦʣʦʛʠʠ, ʟʘʢʣʶʯʘʶʱʝʝʩʷ ʚ ʛʠʛʠʝʥʠʯʝʩʢʦʤ ʦʙʫʯʝʥʠʠ ʠ ʚʦʩʧʠʪʘʥʠʠ ʰʢʦʣʴʥʠʢʦʚ. 

ɺʘʞʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤ ʜʝʪʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʧʦʚʳʰʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʚʨʘʯʘ-ʩʪʦʤʘʪʦʣʦʛʘ ʠ ʢʘʯʝʩʪʚʘ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ. 

 

Abstract. The United Nations General Assembly in 2012, at its 66th session, recognized that 

oral diseases pose a serious health problem for many countries. The European Health Commission 

has proposed 40 dental health indicators to assess the main criteria for dental status, achievements 

in prevention and possible risk factors for dental diseases. Dental caries are one of the most pressing 

problems of pediatric dentistry not only in the world, but also in the Kyrgyz Republic. 

Unfortunately, in Kyrgyzstan, the incidence of caries remains stable at a high level. Finding and 

applying effective methods and approaches to the diagnosis of early manifestations of caries in 

children is a relevant and important point. Therefore, timely diagnosis of caries at the age of 6ï7 
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years prevents the transition of initial forms of caries to carious defects, and in the future eliminates 

the use of invasive methods of surgical restorative treatment. Regular assessment of the possible 

impact of behavioral risk factors for dental caries in school-aged children should be a mandatory 

component of monitoring the medical effectiveness of prevention programs. Through primary and 

secondary dental caries prevention programs in children, it is possible to approach the best 

international standards for the quality of dental care for children. The solution to the problem of 

high incidence of dental caries in children is possible only if the preventive focus of school 

dentistry, consisting in hygienic education and education of schoolchildren, is prioritized. The 

importance of a comprehensive approach in solving the problems of pediatric dentistry lies in 

improving the effectiveness of the dentist and the quality of services provided. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʟʫʙʦʚ, ʠʥʜʠʢʘʪʦʨ, ʢʘʨʠʝʩ, ʧʨʦʬʠʣʘʢʪʠʢʘ, ʧʦʣʦʩʪʴ ʨʪʘ, 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ, ʬʘʢʪʦʨ ʨʠʩʢʘ, ʰʢʦʣʴʥʳʡ ʚʦʟʨʘʩʪ.  

 

Keywords: dental morbidity, indicator, caries, prevention, oral cavity, dental health, risk 

factor, school age. 

 

ɺʚʝʜʝʥʠʝ 

ɻʝʥʝʨʘʣʴʥʘʷ ɸʩʩʘʤʙʣʝʷ ʆʆʅ ʚ 2012 ʛ. ʥʘ 66-ʡ ʩʝʩʩʠʠ ʧʨʠʟʥʘʣʘ, ʯʪʦ ʙʦʣʝʟʥʠ ʧʦʣʦʩʪʠ 

ʨʪʘ ʩʦʟʜʘʶʪ ʩʝʨʴʝʟʥʫʶ ʧʨʦʙʣʝʤʫ ʜʣʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʤʥʦʛʠʭ ʩʪʨʘʥ ʠ ʯʪʦ ʜʣʷ ʵʪʠʭ 

ʙʦʣʝʟʥʝʡ ʭʘʨʘʢʪʝʨʥʳ ʦʜʥʠ ʠ ʪʝ ʞʝ ʪʠʧʠʯʥʳʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ, ʘ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʥʠʤ ʦʙʱʠʝ ʤʝʨʳ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʥʝʠʥʬʝʢʮʠʦʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ [1]. 

ʈʝʢʦʤʝʥʜʦʚʘʥʥʳʝ ɽʚʨʦʧʝʡʩʢʦʡ ʂʦʤʠʩʩʠʝʡ ʧʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʶ 40 ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʭ 

ʠʥʜʠʢʘʪʦʨʦʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʦʩʥʦʚʥʳʝ ʢʨʠʪʝʨʠʠ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ, ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʪʴ, 

ʢʘʢ ʜʦʩʪʠʞʝʥʠʷ ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ, ʪʘʢ ʠ ʚʦʟʤʦʞʥʳʝ ʧʨʦʙʣʝʤʳ, ʦʩʦʙʝʥʥʦ ʬʘʢʪʦʨʳ ʨʠʩʢʘ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʩʥʦʚʥʳʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʢʘʨʠʝʩʘ ʟʫʙʦʚ ʠ ʙʦʣʝʟʥʝʡ 

ʧʝʨʠʦʜʦʥʪʘ [2, ʩ. 50]. ʅʘʠʙʦʣʝʝ ʚʘʞʥʦʡ ʧʨʦʙʣʝʤʦʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʪʝʥʜʝʥʮʠʷ 

ʨʦʩʪʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʢʘʨʠʝʩʦʤ ʟʫʙʦʚ ʫ ʜʝʪʝʡ. ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʜʝʪʝʡ ʢʘʨʠʦʟʥʳʝ ʟʫʙʳ 

ʦʩʪʘʶʪʩʷ ʥʝʚʳʣʝʯʝʥʥʳʤʠ, ʯʪʦ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʦʩʣʦʞʥʝʥʠʡ ʠ 

ʚʣʠʷʝʪ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʜʝʪʝʡ, ʧʨʠʚʦʜʠʪ ʢ ʫʭʫʜʰʝʥʠʶ ʦʙʱʝʛʦ ʟʜʦʨʦʚʴʷ ʠ ʩʥʠʞʝʥʠʶ 

ʢʘʯʝʩʪʚʘ ʠʭ ʞʠʟʥʠ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʘ ʨʘʟʨʘʙʦʪʢʘ ʝʜʠʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʧʨʦʬʠʣʘʢʪʠʢʝ 

ʢʘʨʠʝʩʘ ʟʫʙʦʚ ʫ ʜʝʪʝʡ ʠ ʧʨʠʦʨʠʪʝʪʥʦʝ ʨʘʟʚʠʪʠʝ ʰʢʦʣʴʥʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɺ 2002 ʛʦʜʫ ɽʚʨʦʧʝʡʩʢʘʷ ʂʦʤʠʩʩʠʷ (ɽʉ) ʠʥʠʮʠʠʨʦʚʘʣʘ 

ʩʦʟʜʘʥʠʝ ʧʨʦʝʢʪʘ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ð 

çɽʚʨʦʧʝʡʩʢʦʛʦ ʛʣʦʙʘʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʜʠʢʘʪʦʨʦʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷè I 

(EGOHID I). ʇʨʦʝʢʪ ʥʘʧʨʘʚʣʝʥ ʥʘ ʧʦʜʜʝʨʞʢʫ ʝʚʨʦʧʝʡʩʢʠʭ ʛʦʩʫʜʘʨʩʪʚ, ʯʣʝʥʦʚ ɽʉ, ʚ ʠʭ 

ʫʩʠʣʠʷʭ ʧʦ ʩʦʢʨʘʱʝʥʠʶ ʧʦʪʝʨʴ ʦʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠʟ-ʟʘ ʧʨʦʙʣʝʤ ʠ ʟʘʙʦʣʝʚʘʥʠʡ ʧʦʣʦʩʪʠ ʨʪʘ. 

ʎʝʣʴʶ ʧʨʦʝʢʪʘ ʩʪʘʣʘ ʨʘʟʨʘʙʦʪʢʘ ʥʘʙʦʨʘ ʠʥʜʠʢʘʪʦʨʦʚ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʦʧʠʩʘʥʠʷ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʘʭ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ɽʚʨʦʧʳ. 

ɿʘʜʘʯʘ ʙʳʣʘ ʦʧʨʝʜʝʣʠʪʴ ʧʦʢʘʟʘʪʝʣʠ (ʠʥʜʠʢʘʪʦʨʳ), ʢʦʪʦʨʳʝ ʦʭʚʘʪʳʚʘʶʪ ʦʩʥʦʚʥʳʝ ʚʦʧʨʦʩʳ 

ʟʜʦʨʦʚʴʷ ʧʦʣʦʩʪʠ ʨʪʘ ʠ ʙʫʜʫʪ ʠʤʝʪʴ ʦʙʱʠʡ ʩʤʳʩʣ ʚʦ ʚʩʝʭ ʝʚʨʦʧʝʡʩʢʠʭ ʩʠʩʪʝʤʘʭ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʈʝʟʫʣʴʪʘʪʦʤ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʦʡ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ EGOHID I hʠʨʦʢʦʡ 

ʛʨʫʧʧʳ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ ʩʪʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʙʦʨʘ ʠʟ 40 ʤʠʥʠʤʘʣʴʥʦ 

ʥʝʦʙʭʦʜʠʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʇʦʢʘʟʘʪʝʣʠ ʟʜʦʨʦʚʴʷ ʧʦʣʦʩʪʠ ʨʪʘ ʙʳʣʠ ʦʧʠʩʘʥʳ ʚ ʯʝʪʳʨʝʭ 

ʦʩʥʦʚʥʳʭ ʢʘʪʝʛʦʨʠʷʭ: ʠʥʜʠʢʘʪʦʨʳ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʧʦʣʦʩʪʠ ʨʪʘ ʜʝʪʝʡ ʠ 
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ʧʦʜʨʦʩʪʢʦʚ; ʠʥʜʠʢʘʪʦʨʳ ʤʦʥʠʪʦʨʠʥʛʘ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʚ ʮʝʣʦʤ; 

ʠʥʜʠʢʘʪʦʨʳ ʤʦʥʠʪʦʨʠʥʛʘ ʩʠʩʪʝʤ ʦʭʨʘʥʳ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ; ʠʥʜʠʢʘʪʦʨʳ 

ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʧʦʣʦʩʪʠ ʨʪʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ. ʕʪʘ ʨʘʙʦʪʘ 

ʧʦʩʣʫʞʠʣʘ ʦʩʥʦʚʦʡ ʜʣʷ ʚʪʦʨʦʡ ʬʘʟʳ ʧʨʦʝʢʪʘ ð EGOHID II ð ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʱʠʭ 

ʧʦʜʭʦʜʦʚ ʚʣʠʷʥʠʷ ʥʘ ʟʜʦʨʦʚʴʝ ʧʦʣʦʩʪʠ ʨʪʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʠʥʪʝʨʚʴʶ, ʦʧʨʦʩʘʭ ʠ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʢʣʠʥʠʯʝʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʷʭ. ʆʧʨʦʩʥʠʢʠ ʙʳʣʠ ʧʝʨʝʚʝʜʝʥʳ ʥʘ 

ʥʝʩʢʦʣʴʢʦ ʝʚʨʦʧʝʡʩʢʠʭ ʷʟʳʢʦʚ ʠ ʠʩʧʳʪʘʥʳ ʚ ʭʦʜʝ ʧʠʣʦʪʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ 

ʛʦʩʫʜʘʨʩʪʚʘʤ ʯʣʝʥʘʤ ɽʉ ʦʮʝʥʠʪʴ ʩʚʦʶ ʩʧʦʩʦʙʥʦʩʪʴ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ 

ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ [3, ʩ. 5; 4, ʩ. 51]. ʆʢʦʥʯʘʪʝʣʴʥʳʡ ʚʘʨʠʘʥʪ ʩʦʜʝʨʞʠʪ 23 ʚʦʧʨʦʩʘ ʠ ʢʘʨʪʫ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʨʝʩʧʦʥʜʝʥʪʘ. ʈʝʟʫʣʴʪʘʪʦʤ ɽʚʨʦʧʝʡʩʢʦʛʦ ʧʨʦʝʢʪʘ EGOHID I ʠ 

EGOHID II ʩʪʘʣʦ ʦʧʫʙʣʠʢʦʚʘʥʥʦʝ ʚ 2010 ʛʦʜʫ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʧʨʘʚʠʣʘʤ ʠʥʪʝʨʚʴʶʠʨʦʚʘʥʠʷ 

ʨʝʩʧʦʥʜʝʥʪʦʚ ʧʦ ʚʦʧʨʦʩʘʤ ʟʜʦʨʦʚʴʷ ʧʦʣʦʩʪʠ ʨʪʘ ʠ ʢʘʨʪʘ ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ 

ʧʘʮʠʝʥʪʘ [5]. ʇʨʝʜʣʦʞʝʥʥʳʡ ʩʧʦʩʦʙ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ɽʚʨʦʧʳ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʨʛʘʥʘʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʩʪʨʘʥʘʤ ʯʣʝʥʘʤ ɽʉ 

ʤʘʢʩʠʤʘʣʴʥʦ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʪʴ ʬʘʢʪʳ, ʜʦʩʪʠʞʝʥʠʷ ʠ ʧʨʦʙʣʝʤʳ ʚ ʩʪʦʤʘʪʦʣʦʛʠʠ ɽʉ, 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʨʠʥʷʪʠʷ ʧʨʘʚʠʣʴʥʦʛʦ ʨʝʰʝʥʠʷ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʢʘʨʠʝʩʘ ʧʦʩʪʦʷʥʥʳʭ ʟʫʙʦʚ 

ʫ ʜʝʪʝʡ ʜʚʫʭ ʢʣʶʯʝʚʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ 12 (n=100) ʠ 15 ʣʝʪ (n=100) ʚ ɹʝʣʘʨʫʩʠ, ʂʘʟʘʭʩʪʘʥʝ 

ʠ ʈʦʩʩʠʠ, ʥʘ ʦʩʥʦʚʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʩʤʦʪʨʘ ʠ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʢʘʨʠʝʩʘ ʧʦʩʪʦʷʥʥʳʭ ʟʫʙʦʚ ʧʦ ʠʥʜʝʢʩʫ ʂʇʋ ʫ 12-ʣʝʪʥʠʭ ʜʝʪʝʡ ʟʘ ʧʦʩʣʝʜʥʠʝ 

35-45 ʣʝʪ ʚ ɹʝʣʘʨʫʩʠ ʫʤʝʥʴʰʠʣʘʩʴ c 3.5 ʜʦ 2.4, ʚ ʂʘʟʘʭʩʪʘʥʝ - ʫʚʝʣʠʯʠʣʘʩʴ ʩ 2.4 ʜʦ 3.3, ʚ 

ʈʦʩʩʠʠ - ʩʪʘʙʠʣʠʟʠʨʦʚʘʣʘʩʴ ʥʘ ʫʨʦʚʥʝ 3.2. ʈʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʂʇʋ ʚ ʩʪʨʘʥʘʭ 

ʩʦʚʧʘʜʘʶʪ ʩ ʨʘʟʣʠʯʠʷʤʠ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʠʥʜʠʢʘʪʦʨʦʚ ʨʠʩʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʘʨʠʝʩʘ 

ʟʫʙʦʚ. ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʬʘʢʪʦʨʦʤ ʟʘʱʠʪʳ ʟʫʙʦʚ ʦʪ ʢʘʨʠʝʩʘ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʜʝʪʴʤʠ ʬʪʦʨʩʦʜʝʨʞʘʱʠʭ ʟʫʙʥʳʭ ʧʘʩʪ. ʆʯʝʚʠʜʥʳʤ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʷʚʣʷʝʪʩʷ ʯʘʩʪʦʝ 

ʫʧʦʪʨʝʙʣʝʥʠʝ ʩʣʘʜʢʠʭ ʥʘʧʠʪʢʦʚ. ɼʚʫʭʨʘʟʦʚʘʷ ʯʠʩʪʢʘ ʟʫʙʦʚ ʥʝ ʧʦʢʘʟʳʚʘʝʪ ʯʝʪʢʠʭ 

ʚʟʘʠʤʦʩʚʷʟʝʡ ʩ ʫʨʦʚʥʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʢʘʨʠʝʩʘ. ɺʳʷʚʣʝʥʠʝ ʬʘʢʪʦʨʦʚ ʠ ʠʥʜʠʢʘʪʦʨʦʚ ʨʠʩʢʘ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʘʨʠʝʩʘ ʟʫʙʦʚ ʠʤʝʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤ ʧʨʦʬʠʣʘʢʪʠʢʠ [6, ʩ. 10]. 

ʊʘʢ, ʜʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʣʝʯʝʥʠʷ ʢʘʨʠʝʩʘ ʧʨʝʜʣʦʞʝʥ ʦʯʝʥʴ ʧʨʦʩʪʦʡ ʠ ʣʝʛʢʦ 

ʦʧʨʝʜʝʣʷʝʤʳʡ ʦʙʲʝʢʪʠʚʥʳʡ ʢʨʠʪʝʨʠʡ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ð ʜʦʣʷ ʢʦʤʧʦʥʝʥʪʘ çʂè 

ð ʥʝʣʝʯʝʥʦʛʦ ʢʘʨʠʝʩʘ ʚ ʠʥʜʝʢʩʝ ʂʇʋ ʟʫʙʦʚ (ʠʥʜʠʢʘʪʦʨ ɺ-9). ʋ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 12-ʣʝʪʥʠʭ 

ʜʝʪʝʡ ʢʦʤʧʦʥʝʥʪ çʂè ʚ 2015 ʛ. ʙʳʣ 2,3 (69% ʦʪ ʩʨʝʜʥʝʛʦ ʂʇʋ), ʘ ʯʝʨʝʟ 3 ʛʦʜʘ ʦʥ ʫʤʝʥʴʰʠʣʩʷ 

ʜʦ ʧʦʢʘʟʘʪʝʣʝʡ 1,5 (60%). ʄʘʢʩʠʤʘʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʧʨʦʧʦʨʮʠʠ ʥʝʣʝʯʝʥʦʛʦ ʢʘʨʠʝʩʘ ð ʦʜʥʘ 

ʠʟ ʛʣʦʙʘʣʴʥʳʭ ʮʝʣʝʡ ɺʆɿ ʠ ʦʥʘ ʜʦʩʪʠʛʥʫʪʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʪʨʘʥ ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʦʶʟʘ. ɺ 

ʢʦʥʢʨʝʪʥʦʤ ʚʳʨʘʞʝʥʠʠ ʢʦʤʧʦʥʝʥʪ çʂè ʚ ʤʦʤʝʥʪ ʦʯʝʨʝʜʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʥʝ ʜʦʣʞʝʥ 

ʧʨʝʚʳʰʘʪʴ ʝʞʝʛʦʜʥʦʛʦ ʧʨʠʨʦʩʪʘ ʢʘʨʠʝʩʘ. ʋ 12-ʣʝʪʥʠʭ ʜʝʪʝʡ ʛ. ʆʤʩʢ ʨʘʩʯʝʪʥʳʡ ʧʨʠʨʦʩʪ 

ʢʘʨʠʝʩʘ ʩʦʩʪʘʚʣʷʣ 0,55 ʝʜ. (ʠʥʜʝʢʩ ʋʀʂ) ʠ ʚ ʥʘʯʘʣʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʥʘʨʫʞʝʥʦ 2,3 ʢʘʨʠʦʟʥʳʭ 

ʟʫʙʘ, ʯʪʦ ʚ 4 ʨʘʟʘ ʙʦʣʴʰʝ çʫʩʣʦʚʥʦʡ ʥʦʨʤʳè. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʨʝʙʝʥʦʢ ʥʘ ʤʦʤʝʥʪ 

ʦʙʩʣʝʜʦʚʘʥʠʷ ʠʣʠ ʥʝ ʙʳʣ ʦʭʚʘʯʝʥ ʩʘʥʘʮʠʝʡ ʦʢʦʣʦ 3 ʣʝʪ, ʠʣʠ ʝʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ 

ʥʝʵʬʬʝʢʪʠʚʥʳʤʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʥʜʠʢʘʪʦʨ ɺ-9 ð ʧʨʦʮʝʥʪ ʥʝʣʝʯʝʥʦʛʦ ʢʘʨʠʝʩʘ ð ʤʦʞʝʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ [7, ʩ. 80]. 

ɻ. ʉ. ʏʦʣʦʢʦʚʦʡ ʩ ʩʦʘʚʪ. ʦʧʨʝʜʝʣʝʥʘ ʚʳʩʦʢʘʷ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʠ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ 

ɽʚʨʦʧʝʡʩʢʠʭ ʠʥʜʠʢʘʪʦʨʦʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚ 

ʚʳʷʚʣʝʥʠʠ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʘʨʠʝʩʘ ʟʫʙʦʚ ʠ ʙʦʣʝʟʥʝʡ 

ʧʝʨʠʦʜʦʥʪʘ (ʢʨʦʚʦʪʦʯʠʚʦʩʪʠ ʜʝʩʝʥ), ʘ ʪʘʢʞʝ ʚ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ 
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ʜʝʪʩʢʦʤʫ ʥʘʩʝʣʝʥʠʶ, ʧʦ ʧʨʦʮʝʥʪʥʦʤʫ ʦʪʥʦʰʝʥʠʶ ʥʝʣʝʯʝʥʥʦʛʦ ʢʘʨʠʝʩʘ, ʢʦʣʠʯʝʩʪʚʫ 

ʫʜʘʣʝʥʥʳʭ ʧʦʩʪʦʷʥʥʳʭ ʟʫʙʦʚ ʠ ʚʳʩʦʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʙʦʣʝʟʥʝʡ ʧʝʨʠʦʜʦʥʪʘ [8, ʩ. 90]. 

ʂʘʨʠʝʩ ʟʫʙʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʜʝʪʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ ʥʝ 

ʪʦʣʴʢʦ ʚ ʤʠʨʝ, ʥʦ ʠ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ. ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ 

ʢʘʨʠʝʩʦʤ ʩʪʘʙʠʣʴʥʦ ʩʦʭʨʘʥʷʝʪʩʷ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ [9, ʩ. 152]. 

ɽʩʣʠ ʫ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʨʘʞʝʥʠʝ ʢʘʨʠʝʩʦʤ ʤʦʣʦʯʥʳʭ 

ʟʫʙʦʚ, ʪʦ ʫ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ ʦʪʤʝʯʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʢʘʨʠʦʟʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʧʦʩʪʦʷʥʥʳʭ ʟʫʙʦʚ [10, ʩ. 35]. ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʤ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʧʘʨʦʜʦʥʪʘ ʫ 

ʰʢʦʣʴʥʠʢʦʚ ʷʚʣʷʝʪʩʷ ʢʘʨʠʝʩ ʟʫʙʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʝʨʴʝʟʥʫʶ ʫʛʨʦʟʫ ʩʦʩʪʦʷʥʠʶ ʟʜʦʨʦʚʴʷ 

ʥʘʩʝʣʝʥʠʷ [11, ʩ. 6; 12, ʩ. 27]. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʦʣʫʯʝʥʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʝʢʦʪʦʨʳʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ʊʘʢ, ʧʨʠ ʢʣʠʥʠʯʝʩʢʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʰʢʦʣʴʥʠʢʦʚ, ʠʟ ʦʙʱʝʛʦ ʯʠʩʣʘ ʜʝʪʝʡ ʩ 

ʟʫʙʦʯʝʣʶʩʪʥʳʤʠ ʘʥʦʤʘʣʠʷʤʠ, ʫ 76,8% ʥʘʙʣʶʜʘʣʩʷ ʢʘʨʠʝʩ ʟʫʙʦʚ [13, ʩ. 41]. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ɸ. ɻ. ɿʳʢʠʥʦʡ (2014) ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʢʘʨʠʝʩʘ ʩʨʝʜʠ ʰʢʦʣʴʥʠʢʦʚ ʩʦʩʪʘʚʠʣʘ 67,8% [14, ʩ. 

56]. 

ʇʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʫʯʝʥʳʭ, ʦʢʦʣʦ 98% ʣʶʜʝʡ ʠʤʝʶʪ ʢʘʨʠʦʟʥʳʝ ʧʦʨʘʞʝʥʠʷ. ɺ ʜʝʪʩʢʦʤ 

ʚʦʟʨʘʩʪʝ, ʚʚʠʜʫ ʘʥʘʪʦʤʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʨʝʤʝʥʥʳʭ ʟʫʙʦʚ, ʢʘʨʠʝʩ 

ʨʘʟʚʠʚʘʝʪʩʷ ʙʳʩʪʨʦ ʠ ʩʪʨʝʤʠʪʝʣʴʥʦ, ʢʦʛʜʘ ʦʨʛʘʥʠʟʤ ʠʤʝʝʪ ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʘʢʪʦʨʦʚ, 

ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʭ ʢʘʨʠʝʩʨʝʟʠʩʪʝʥʪʥʦʩʪʴ, ʘ ʜʝʥʪʠʥʥʳʝ ʢʘʥʘʣʴʮʳ ʰʠʨʦʢʠʝ ʠ ʢʦʨʦʪʢʠʝ, ʯʪʦ 

ʪʦʣʴʢʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʢʦʨʦʤʫ ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʠʥʬʝʢʮʠʦʥʥʳʭ ʘʛʝʥʪʦʚ ʚ ʧʦʣʦʩʪʴ ʟʫʙʘ. ʅʘʫʯʥʦ 

ʜʦʢʘʟʘʥʦ, ʯʪʦ ʦʪ ʠʥʪʘʢʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʨʝʤʝʥʥʳʭ ʟʫʙʦʚ ʟʘʚʠʩʠʪ ʩʦʩʪʦʷʥʠʝ ʠ ʧʦʩʪʦʷʥʥʦʛʦ 

ʟʫʙʥʦʛʦ ʨʷʜʘ. ʇʦʵʪʦʤʫ ʚʘʞʥʦ ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʝ ʤʝʪʦʜʠʢʠ ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʢʘʨʠʝʩʘ ʫ 

ʜʝʪʝʡ ʚ ʧʝʨʠʦʜ ʚʨʝʤʝʥʥʦʛʦ ʧʨʠʢʫʩʘ [15, ʩ. 8; 16, ʩ. 18]. 

ʋʨʦʚʝʥʴ ʛʠʛʠʝʥʳ ʧʦʣʦʩʪʠ ʨʪʘ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʰʢʦʣʴʥʠʢʦʚ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ [12, ʩ. 

27; 13, ʩ. 42; 14, ʩ. 55; 17, ʩ. 132]. ʊ. ʅ. ʊʝʨʝʭʦʚʦʡ ʠ ʩʦʘʚʪ. ʪʘʢʞʝ ʚ ʛʨʫʧʧʝ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʜʝʪʝʡ 6ï7 ʣʝʪ ʦʪʤʝʯʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʟʥʘʯʝʥʠʡ ʠʥʜʝʢʩʘ ʛʠʛʠʝʥʳ ʧʦʣʦʩʪʠ ʨʪʘ OHI-S 

[18, ʩ. 214]. 

ʇʦ ʜʘʥʥʳʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʵʧʠʜʝʤʠʦʣʦʛʠʠ 

ʢʘʨʠʝʩʘ ʧʦʩʪʦʷʥʥʳʭ ʟʫʙʦʚ ʫ ʜʝʪʝʡ ʜʚʫʭ ʢʣʶʯʝʚʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ 12 ʠ 15 ʣʝʪ ʚ ɹʝʣʘʨʫʩʠ, 

ʂʘʟʘʭʩʪʘʥʝ ʠ ʈʦʩʩʠʠ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ʨʝʘʣʠʟʘʮʠʠ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʥʘʫʯʥʦʛʦ ʧʨʦʝʢʪʘ 

ʧʦ ʩʠʩʪʝʤʝ EGOHID, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ ʟʘʱʠʪʳ ʟʫʙʦʚ ʦʪ 

ʢʘʨʠʝʩʘ ʷʚʣʷʝʪʩʷ ʨʝʛʫʣʷʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʪʦʨʩʦʜʝʨʞʘʱʠʭ ʟʫʙʥʳʭ ʧʘʩʪ, ʜʦʩʪʘʪʦʯʥʦ 

ʠʥʬʦʨʤʘʪʠʚʥʳʤ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʘʨʠʝʩʘ - ʝʞʝʜʥʝʚʥʦʝ ʫʧʦʪʨʝʙʣʝʥʠʝ ʩʣʘʜʢʠʭ 

ʥʘʧʠʪʢʦʚ, ʩʦʙʣʶʜʝʥʠʝ ʰʢʦʣʴʥʠʢʘʤʠ ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʛʦ ʨʝʞʠʤʘ ʯʠʩʪʢʠ ʟʫʙʦʚ 2 ʨʘʟʘ ʚ ʜʝʥʴ ʥʝ 

ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʬʘʢʪʦʨ ʟʘʱʠʪʳ ʦʪ ʢʘʨʠʝʩʘ ʚ ʦʪʨʳʚʝ ʦʪ ʦʮʝʥʦʢ ʚʣʠʷʥʠʷ ʜʨʫʛʠʭ 

ʠʥʜʠʢʘʪʦʨʦʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ [19, ʩ. 136]. 

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʩʦʮʠʘʣʴʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʠ 

ʨʘʟʚʠʪʠʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʫʩʪʘʥʦʚʠʣ ʖ. ɸ. ʋʪʦʯʢʠʥ ʩ ʩʦʘʚʪ. (2010). ʊʘʢ, 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʢʘʨʠʝʩʘ ʟʫʙʦʚ ʫ 12-ʣʝʪʥʠʭ ʰʢʦʣʴʥʠʢʦʚ, 

ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ, ʦʢʘʟʳʚʘʶʪ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: ʩʦʩʪʘʚ ʩʝʤʴʠ; 

ʭʨʦʥʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʰʢʦʣʴʥʠʢʘ; ʯʘʩʪʦʪʘ ʫʧʦʪʨʝʙʣʝʥʠʷ ʰʢʦʣʴʥʠʢʦʤ ʩʳʨʳʭ ʦʚʦʱʝʡ, 

ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʨʳʙʳ [20, ʩ. 32]. 

ʏʝʪʢʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʚʦʟʨʘʩʪʘʶʱʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʂʇʋ ʟʫʙʦʚ ʠ ʥʝʣʝʯʝʥʦʛʦ ʢʘʨʠʝʩʘ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤʠ ʦʩʣʦʞʥʝʥʠʷʤʠ ʠ ʯʘʩʪʠʯʥʦʡ ʠʣʠ ʧʦʣʥʦʡ ʫʪʝʨʝʡ ʟʫʙʦʚ ʚʳʷʚʣʝʥʳ ʇ. ɸ. ʃʝʫʩʦʤ 

[21, ʩ. 9].  

ɺʘʞʥʳʤ ʤʦʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ ʠ ʧʨʠʤʝʥʝʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʠ ʧʦʜʭʦʜʦʚ ʢ 

ʜʠʘʛʥʦʩʪʠʢʝ ʨʘʥʥʠʭ ʧʨʦʷʚʣʝʥʠʡ ʢʘʨʠʝʩʘ ʫ ʜʝʪʝʡ. ʇʦʵʪʦʤʫ ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ 
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ʢʘʨʠʝʩʘ ʚ ʚʦʟʨʘʩʪʝ 6-7 ʣʝʪ ʧʨʝʜʫʧʨʝʞʜʘʝʪ ʧʝʨʝʭʦʜ ʥʘʯʘʣʴʥʳʭ ʬʦʨʤ ʢʘʨʠʝʩʘ ʚ ʢʘʨʠʦʟʥʳʝ 

ʜʝʬʝʢʪʳ, ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʩʢʣʶʯʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʠʥʚʘʟʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʣʝʯʝʥʠʷ [22, ʩ. 13; 23, ʩ. 230]. 

ʆ. ɻ. ɸʚʨʘʘʤʦʚʘ ʩ ʩʦʘʚʪ. (2020) ʚ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʝ ʚʳʜʝʣʷʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʘʧʧʘʨʘʪʥʦʛʦ ʤʝʪʦʜʘ ʚ ʛʨʫʧʧʝ ʜʝʪʝʡ ʩ ʂʇʋ=0, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʠʣʘ 40,9% ʚ ʩʨʘʚʥʝʥʠʠ 

ʩ ʚʠʟʫʘʣʴʥʳʤ ʤʝʪʦʜʦʤ ʠ 36,4% ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʚʠʪʘʣʴʥʳʤ ʦʢʨʘʰʠʚʘʥʠʝʤ; ʧʨʠ ʂʇʋ=1ï2 ð 

35,4% ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ, ʧʨʠ ʂʇʋÓ3 ð 43,3% ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʚʠʟʫʘʣʴʥʳʤ ʠ 

40% ð ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʚʠʪʘʣʴʥʳʤ [23, ʩ. 233].  

ɺ. ʃʠ (2019) ʩ ʩʦʘʚʪ. ʚʳʷʚʠʣʠ, ʯʪʦ ʫ ʜʝʪʝʡ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ, ʦʙʨʘʪʠʚʰʠʭʩʷ ʟʘ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʴʶ, ʦʙʥʘʨʫʞʝʥʘ ʚʳʩʦʢʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʚʨʝʤʝʥʥʳʭ ʟʫʙʦʚ. ʇʨʠ 

ʵʪʦʤ, ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʠʥʜʝʢʩʦʚ ICDAS-ʅ ʠ CAST ʚ ʦʪʣʠʯʠʝ ʦʪ ʠʥʜʝʢʩʘ ʂʇʋ 

ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʚʳʷʚʠʪʴ ʨʘʥʥʠʝ ʬʦʨʤʳ ʢʘʨʠʝʩʘ, ʥʦ ʠ ʦʮʝʥʠʪʴ ʙʦʣʝʝ ʛʣʫʙʦʢʠʝ ʧʦʨʘʞʝʥʠʷ 

ʟʫʙʦʚ, ʩʦʧʨʦʚʦʞʜʘʶʰʠʝʩʷ ʚʦʚʣʝʯʝʥʠʝʤ ʧʫʣʴʧʳ ʟʫʙʘ ʚ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʯʪʦ ʚʘʞʥʦ 

ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʦʨʛʘʥʠʟʘʮʠʠ ʦʢʘʟʘʥʠʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʜʝʪʷʤ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ 

[24, ʩ. 19]. 

ɺʳʷʚʣʝʥʦ ʠʟʤʝʥʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʢʘʨʠʝʩʘ ʩʨʝʜʠ ʰʢʦʣʴʥʠʢʦʚ 

ʥʘ ʬʦʥʝ ʥʘʣʠʯʠʷ ʠ ʦʪʩʫʪʩʪʚʠʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʙʠʥʝʪʘ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʫʯʨʝʞʜʝʥʠʠ 

[10, ʩ. 31; 25, ʩ. 80]. ʈʝʛʫʣʷʨʥʘʷ ʦʮʝʥʢʘ ʚʦʟʤʦʞʥʦʛʦ ʚʣʠʷʥʠʷ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ 

ʢʘʨʠʝʩʘ ʟʫʙʦʚ ʫ ʜʝʪʝʡ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʜʦʣʞʥʘ ʙʳʪʴ ʦʙʷʟʘʪʝʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʤʦʥʠʪʦʨʠʥʛʘ ʤʝʜʠʮʠʥʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʛʨʘʤʤ ʧʨʦʬʠʣʘʢʪʠʢʠ [19, ʩ. 142]. 

ɹʣʘʛʦʜʘʨʷ ʧʨʦʛʨʘʤʤʘʤ ʧʝʨʚʠʯʥʦʡ ʠ ʚʪʦʨʠʯʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʢʘʨʠʝʩʘ ʟʫʙʦʚ ʫ ʜʝʪʝʡ, 

ʚʦʟʤʦʞʥʦ, ʧʨʠʙʣʠʟʠʪʴʩʷ ʢ ʣʫʯʰʠʤ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʢʘʯʝʩʪʚʘ ʦʢʘʟʘʥʠʷ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʜʝʪʩʢʦʤʫ ʥʘʩʝʣʝʥʠʶ. ɼʦʩʪʠʞʝʥʠʝ ʦʙʦʟʥʘʯʝʥʥʳʭ ʮʝʣʝʡ 

ʚʪʦʨʠʯʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʚʦʟʤʦʞʥʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʣʝʜʫʶʱʠʭ ʤʝʪʦʜʦʚ: ʤʦʪʠʚʘʮʠʷ 

ʨʝʛʫʣʷʨʥʦʛʦ ʧʦʩʝʱʝʥʠʷ ʚʨʘʯʘ-ʩʪʦʤʘʪʦʣʦʛʘ ʩ ʮʝʣʴʶ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʦʩʤʦʪʨʘ ʠ ʨʘʥʥʝʛʦ 

ʣʝʯʝʥʠʷ ʢʘʨʠʝʩʘ, ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ, ʥʝ ʨʝʞʝ 1 ʨʘʟʘ ʚ ʛʦʜ; ʠʩʢʣʶʯʝʥʠʝ ʦʰʠʙʦʢ ʧʨʠ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʢʘʨʠʝʩʘ ʟʫʙʦʚ ʠ ʝʛʦ ʦʩʣʦʞʥʝʥʠʡ (ʛʠʧʝʨʝʤʠʠ ʧʫʣʴʧʳ, 

ʭʨʦʥʠʯʝʩʢʠʭ ʧʫʣʴʧʠʪʦʚ ʠ ʭʨʦʥʠʯʝʩʢʠʭ ʧʝʨʠʦʜʦʥʪʠʪʦʚ); ʧʣʦʤʙʠʨʦʚʘʥʠʝ ʢʘʨʠʦʟʥʳʭ ʧʦʣʦʩʪʝʡ 

ʜʦʣʛʦʚʝʯʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʩʦʚʨʝʤʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ; 

ʵʥʜʦʜʦʥʪʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ ʧʫʣʴʧʠʪʦʚ ʠ ʘʧʠʢʘʣʴʥʳʭ ʧʝʨʠʦʜʦʥʪʠʪʦʚ ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʥʪʛʝʥʦʛʨʘʬʠʠ ʥʘ ʵʪʘʧʘʭ ʜʠʘʛʥʦʩʪʠʢʠ, ʧʣʦʤʙʠʨʦʚʘʥʠʷ ʢʘʥʘʣʦʚ ʢʦʨʥʝʡ ʟʫʙʘ 

ʠ ʢʦʥʪʨʦʣʷ ʨʝʟʫʣʴʪʘʪʦʚ; ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʣʝʯʝʥʠʷ ʢʘʨʠʝʩʘ ʟʫʙʦʚ ʠ ʝʛʦ ʦʩʣʦʞʥʝʥʠʡ [21, ʩ. 9]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʝʱʝ ʨʘʟ ʜʦʢʘʟʘʣʦ, ʯʪʦ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʚʳʩʦʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʢʘʨʠʝʩʦʤ ʟʫʙʦʚ ʫ ʜʝʪʝʡ ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʧʨʠ ʫʩʣʦʚʠʠ ʧʨʠʦʨʠʪʝʪʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʡ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʚ ʨʝʛʠʦʥʘʭ 

[7, ʩ. 77]. 

ʇʨʠʦʨʠʪʝʪʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʡ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʚ ʨʝʛʠʦʥʘʭ [25, ʩ. 82; 26, ʩ. 64], ʦʩʦʙʝʥʥʦ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ 

ʨʘʙʦʪʳ ʰʢʦʣʴʥʦʡ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ [25, ʩ. 81]. 

ʂʦʥʪʨʦʣʠʨʫʝʤʘʷ ʛʠʛʠʝʥʘ ʧʦʣʦʩʪʠ ʨʪʘ ʫ ʧʝʨʚʦʢʣʘʩʩʥʠʢʦʚ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʨʦʛʨʘʤʤʳ ʧʨʦʬʠʣʘʢʪʠʢʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʚ 

ʦʪʜʘʣʝʥʥʳʝ ʩʨʦʢʠ ʥʘʙʣʶʜʝʥʠʡ. ʊʘʢ, ʩʨʝʜʥʠʡ ʂʇʋ ʧʦʩʪʦʷʥʥʳʭ ʟʫʙʦʚ ʫ 12-ʣʝʪʥʠʭ ʜʝʪʝʡ, 

ʧʨʠʥʷʚʰʠʭ ʫʯʘʩʪʠʝ ʚ ʜʚʫʭʣʝʪʥʝʡ ʧʨʦʛʨʘʤʤʝ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʯʠʩʪʢʠ ʟʫʙʦʚ, ʙʳʣ 1,72 ʝʜ., ʯʪʦ 

ʥʘ 14% ʤʝʥʴʰʝ, ʯʝʤ ʚ ʘʥʘʣʦʛʠʯʥʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ ʩʨʘʚʥʝʥʠʷ [27, ʩ. 50]. 

ɺ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʤʦʪʠʚʘʮʠʠ ʜʝʪʝʡ ʥʘ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ʥʝʦʙʭʦʜʠʤʦ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʛʠʛʠʝʥʳ ʨʪʘ. ʕʪʦ ʫʢʘʟʘʥʦ ʚ ʨʘʙʦʪʝ ʃ. ʇ. ʂʠʩʝʣʴʥʠʢʦʚʦʡ 

ʩ ʩʦʘʚʪ. (2018), ʚ ʢʦʪʦʨʦʡ ʚʳʷʚʣʝʥ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʟʫʙʥʳʭ ʱʝʪʦʢ ʩ 

ʠʥʪʝʨʘʢʪʠʚʥʳʤ ʧʨʠʣʦʞʝʥʠʝʤ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʦʪʠʚʘʮʠʠ ʢ ʯʠʩʪʢʝ ʟʫʙʦʚ ʠ ʫʣʫʯʰʝʥʠʝ 

ʛʠʛʠʝʥʳ ʧʦʣʦʩʪʠ ʨʪʘ ʫ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ 6ï12 ʣʝʪ [6, ʩ. 4]. 

ʅ. ɸ. ʆʨʣʦʚʘ (2018) ʫʢʘʟʳʚʘʝʪ ʚʘʞʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤ 

ʜʝʪʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ, ʟʘʢʣʶʯʘʶʱʝʡʩʷ ʚ ʧʦʚʳʰʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʚʨʘʯʘ-

ʩʪʦʤʘʪʦʣʦʛʘ ʩ ʜʝʪʴʤʠ ʤʣʘʜʰʝʛʦ ʚʦʟʨʘʩʪʘ, ʨʝʰʝʥʠʠ ʚʦʧʨʦʩʘ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ, ʦʙʣʝʛʯʝʥʠʠ ʨʘʙʦʪʳ ʜʝʪʩʢʠʭ ʚʨʘʯʝʡ-ʩʪʦʤʘʪʦʣʦʛʦʚ ʠ ʧʦʚʳʰʝʥʠʠ 

ʧʨʠʙʳʣʴʥʦʩʪʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʢʣʠʥʠʢ [28, ʩ. 41]. 

ʈʘʟʨʘʙʦʪʢʘ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ ʦʩʥʦʚʥʳʭ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʦʟʚʦʣʠʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʫ ʜʝʪʝʡ [20, ʩ. 32]. 

ʆʩʥʦʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʝʪʩʷ ʛʠʛʠʝʥʠʯʝʩʢʦʝ 

ʦʙʫʯʝʥʠʝ ʠ ʚʦʩʧʠʪʘʥʠʝ ʰʢʦʣʴʥʠʢʦʚ,  ʢʦʪʦʨʦʝ ʥʫʞʥʦ ʧʨʦʚʦʜʠʪʴ ʢʘʢ ʤʦʞʥʦ ʨʘʥʴʰʝ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʥʘʠʙʦʣʴʰʝʛʦ ʵʬʬʝʢʪʘ. ɻʠʛʠʝʥʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝ ʥʘʩʝʣʝʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʝ 

ʚʥʝʜʨʝʥʠʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʚ ʰʢʦʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʠʛʨʘʝʪ 

ʦʛʨʦʤʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʫ ʯʝʣʦʚʝʢʘ [29, ʩ. 148]. 

ʅʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʣʘʥʦʚʳʝ ʦʩʤʦʪʨʳ ʚ ʰʢʦʣʘʭ ʩ ʮʝʣʴʶ ʧʨʦʚʝʜʝʥʠʷ 

ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʙʦʣʝʝ ʘʢʪʠʚʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ, ʢʦʪʦʨʳʝ 

ʥʫʞʜʘʶʪʩʷ ʚ ʣʝʯʝʥʠʠ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪ ʧʘʪʦʣʦʛʠʠ ʙʦʣʝʝ ʪʷʞʝʣʳʭ ʬʦʨʤ. ɺʘʞʥʦ 

ʧʨʦʚʦʜʠʪʴ ʘʢʪʠʚʥʫʶ ʩʘʥʠʪʘʨʥʦ-ʧʨʦʩʚʝʪʠʪʝʣʴʥʫʶ ʨʘʙʦʪʫ ʧʦ ʫʣʫʯʰʝʥʠʶ ʛʠʛʠʝʥʳ ʧʦʣʦʩʪʠ ʨʪʘ 

ʠ ʦʙʫʯʝʥʠʶ ʰʢʦʣʴʥʠʢʦʚ ʤʝʪʦʜʘʤ ʯʠʩʪʢʠ ʟʫʙʦʚ [17, ʩ. 132]. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʢʣʠʥʠʢʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʪʠʣʝʡ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʟʘʱʠʪ ʫ 30 ʧʘʮʠʝʥʪʦʚ ʩ 

ʢʣʠʥʠʯʝʩʢʠ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʜʠʘʛʥʦʟʦʤ ʩʠʬʠʣʠʩʘ. ʀʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʦʜʠʢʠ 

ʧʩʠʭʦʜʠʘʛʥʦʩʪʠʢʠ: ʦʧʨʦʩʥʠʢ çʀʥʜʝʢʩ ʞʠʟʥʝʥʥʦʛʦ ʩʪʠʣʷè ʇʣʫʪʯʠʢʘ, ʂʝʣʣʝʨʤʘʥʘ, ʂʦʥʪʝ; 

ʦʧʨʦʩʥʠʢ çʉʪʠʣʠ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷè ɺ. ʄ. ɹʳʟʦʚʦʡ, ɸ. ɽ. ʃʦʚʷʛʠʥʦʡ, ɽ. ʀ. 

ʇʝʨʠʢʦʚʦʡ, çʀʥʜʠʚʠʜʫʘʣʴʥʦ ʪʠʧʦʣʦʛʠʯʝʩʢʠʡ ʦʧʨʦʩʥʠʢè ʃ. ʅ. ʉʦʙʯʠʢ, ʧʨʦʝʢʪʠʚʥʘʷ 

ʤʝʪʦʜʠʢʘ çʈʠʩʫʥʦʢ ʯʝʣʦʚʝʢʘè. ʋ ʧʘʮʠʝʥʪʦʚ ʚʳʙʦʨʢʠ ʚʳʷʚʣʝʥʦ ʧʨʝʦʙʣʘʜʘʥʠʝ ʢʦʛʥʠʪʠʚʥʦʛʦ ʠ 

ʧʦʚʝʜʝʥʯʝʩʢʦʛʦ ʩʪʠʣʝʡ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʠ ʪʘʢʠʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʟʘʱʠʪʳ ʢʘʢ 

ʧʨʦʝʢʮʠʷ, ʦʪʨʠʮʘʥʠʝ, ʨʘʮʠʦʥʘʣʠʟʘʮʠʷ. ʆʧʨʝʜʝʣʝʥʘ ʧʨʷʤʘʷ ʩʚʷʟʴ ʢʦʛʥʠʪʠʚʥʦʛʦ (r=0,317, 

P <0,05) ʠ ʧʦʚʝʜʝʥʯʝʩʢʦʛʦ (r=0,657, P <0,01) ʩʪʠʣʝʡ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʩ 

ʨʘʮʠʦʥʘʣʠʟʘʮʠʝʡ; ʫʤʝʨʝʥʥʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʩʚʷʟʴ ʧʦʚʝʜʝʥʯʝʩʢʦʛʦ ʩʪʠʣʷ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ 

ʧʦʚʝʜʝʥʠʷ ʩ ʚʳʪʝʩʥʝʥʠʝʤ (r=0,380, P <0,05) ʠ ʨʝʛʨʝʩʩʠʝʡ (r=0,398, P <0,05); ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ 

(r= ī0,327, P<0,05) ʤʝʞʜʫ ʵʤʦʮʠʦʥʘʣʴʥʳʤ ʩʪʠʣʝʤ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʠ 

ʟʘʤʝʱʝʥʠʝʤ. 
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Abstract. The article presents the results of the clinical and psychological study of the styles 

of psychosomatic behavior and psychological defenses. Patients with confirmed diagnosis of 

syphilis (30 people) took part in the research. The following methods were used: questionnaire 

ñLifestyle indexò by R. Plutchik, H. Kellerman and H. R. Conte; questionnaire of psychosomatic 

behavior styles by V. ʄ. Byzova, A. E. Loviagina, E. I. Perikova; ñIndividually typological 

questionnaireò by L. N. Sobchik; the projective technique ñDrawing of a Manò. The patients of the 

selected group demonstrate the predominance of cognitive and behavioral styles of psychosomatic 

behavior and such psychological defenses as projection, denial, rationalization. Types of 

connections that were determined between styles of psychosomatic behavior and psychological 

defenses: the direct connection of the cognitive (r=0.317, P<0.05) and behavioral (r=0.657, P<0.01) 

styles of psychosomatic response with rationalization; moderate positive connection between the 

behavioral style of psychosomatic behavior and repression (r=0.380, P<0.05) as well as regression 

(r=0.398, P<0.05); reverse connection (r= ī0.327, P<0.05) between the emotional style of 

psychosomatic behavior and displacement. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʀʇʇʇ, ʚʝʥʝʨʦʣʦʛʠʷ, ʩʠʬʠʣʠʩ, ʤʝʭʘʥʠʟʤʳ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ, 

ʩʪʠʣʴ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʧʩʠʭʦʩʦʤʘʪʠʢʘ, ʩʦʚʣʘʜʘʶʱʝʝ ʧʦʚʝʜʝʥʠʝ.  

 

Keywords: STIs, venereology, syphilis, mechanisms of psychological defense, style of 

psychosomatic behavior, psychosomatics, coping behavior. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʩʠʭʦʣʦʛʠʠ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʷʚʣʷʝʪʩʷ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʤ, ʪʨʝʙʫʶʱʠʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʙʦʣʝʟʥʴ ʚ ʨʘʤʢʘʭ ʙʠʦʧʩʠʭʦʩʦʮʠʘʣʴʥʦʡ ʤʦʜʝʣʠ 

ʩ ʫʯʝʪʦʤ ʝʛʦ ʢʣʠʥʠʯʝʩʢʠ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʤʥʝʟʘ [1ï2]. ɺʳʷʚʣʝʥʠʝ ʩʚʦʡʩʪʚʝʥʥʦʛʦ 

ʧʘʮʠʝʥʪʫ ʩʪʠʣʷ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʩʫʜʠʪʴ ʦ ʢʘʯʝʩʪʚʝ, ʩʪʝʧʝʥʠ 

ʦʩʦʟʥʘʥʥʦʩʪʠ, ʧʨʠʯʠʥʥʦʩʪʠ ʠ ʩʪʨʘʪʝʛʠʠ ʣʝʯʝʙʥʦʛʦ ʢʫʨʩʘ ʙʦʣʴʥʦʛʦ [3]. 

ʖ. ʄ. ɻʫʙʘʯʝʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʪʘʥʦʚʣʝʥʠʝ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠʥʜʠʚʠʜʘ 

ʧʨʦʠʩʭʦʜʠʪ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʩʠʭʦʩʦʮʠʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʨʛʘʥʠʟʫʶʱʠʭ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʠʢʨʦʩʦʮʠʘʣʴʥʦʡ ʩʨʝʜʳ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʧʘʪʪʝʨʥʳ ʠ ʤʳʩʣʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ, 

ʦʙʝʩʧʝʯʠʚʘʝʤʳʝ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʧʝʮʠʬʠʢʦʡ ʤʝʪʘʙʦʣʠʟʤʘ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʝʡ ʚʦʟʥʠʢʥʦʚʝʥʠʝ 

ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ [4]. 

ɺ. ɺ. ʅʠʢʦʣʘʝʚʘ ʠ ʩʦʘʚʪ., ɸ. ɹ. ʍʦʣʤʦʛʦʨʦʚʘ ʠ ʩʦʘʚʪ. ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʥʦʛʦʦʙʨʘʟʠʝ 

ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʭ ʬʝʥʦʤʝʥʦʚ ʦʪʨʘʞʘʝʪʩʷ ʚ ʢʦʤʧʣʝʢʩʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʚʥʫʪʨʝʥʥʝʡ ʢʘʨʪʠʥʳ 

ʙʦʣʝʟʥʠ, ʘ ʪʘʢʞʝ ʩʪʨʘʪʝʛʠʡ ʩʦʚʣʘʜʘʶʱʝʛʦ ʧʦʚʝʜʝʥʠʷ ʩ ʚʦʟʥʠʢʰʠʤ ʩʪʨʝʩʩʦʤ ʙʦʣʝʟʥʠ ʠ 

ʢʦʤʧʣʘʝʥʪʥʦʩʪʠ ʧʨʠ ʨʘʮʠʦʥʘʣʴʥʦʡ ʩʘʤʦʨʝʛʫʣʷʮʠʠ ʙʦʣʝʟʥʠ [2ï3]. 

Z. J. Lipowski ʫʜʝʣʷʣ ʚʥʠʤʘʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʨʝʘʛʠʨʦʚʘʥʠʷ ʧʘʮʠʝʥʪʘ 

ʥʘ ʬʘʢʪ ʦ ʥʘʣʠʯʠʠ ʙʦʣʝʟʥʠ. ʇʨʠ ʚʦʩʧʨʠʷʪʠʠ ʙʦʣʝʟʥʠ, ʢʘʢ ʫʛʨʦʟʳ, ʚʢʣʶʯʘʝʪʩʷ ʧʘʪʪʝʨʥ ʜʘʚʘʪʴ 

ʙʦʣʝʟʥʠ ʧʨʷʤʦʡ ʦʩʦʟʥʘʥʥʳʡ ʦʪʧʦʨ, ʚʝʩʪʠ ʙʦʨʴʙʫ ʩ ʥʝʜʫʛʦʤ, ʣʠʙʦ ʜʠʩʪʘʥʮʠʨʦʚʘʪʴʩʷ, ʫʙʝʛʘʪʴ 

ʦʪ ʚʦʟʥʠʢʰʝʡ ʚʠʪʘʣʴʥʦʡ ʫʛʨʦʟʳ. ɼʨʫʛʦʡ ʩʧʦʩʦʙ ʚʦʩʧʨʠʥʠʤʘʪʴ ʙʦʣʝʟʥʴ ʢʘʢ ʫʪʨʘʪʫ, ʛʜʝ ʩʪʠʣʴ 

ʧʝʨʝʨʘʙʦʪʢʠ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʭ ʧʝʨʮʝʧʮʠʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʥʠʞʝʥʥʳʤ ʥʘʩʪʨʦʝʥʠʝʤ 

ʚʧʣʦʪʴ ʜʦ ʩʠʤʧʪʦʤʘʪʠʢʠ ʜʝʧʨʝʩʩʠʚʥʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʠʧʦʭʦʥʜʨʠʯʝʩʢʠʤʠ ʪʝʥʜʝʥʮʠʷʤʠ, 

ʧʝʨʝʞʠʚʘʥʠʝʤ ʦʧʫʩʪʦʰʝʥʥʦʩʪʠ ʠ ʛʦʨʷ, ʤʘʥʠʧʫʣʷʪʠʚʥʳʤʠ ʧʦʧʳʪʢʘʤʠ ʧʨʠʚʣʝʯʝʥʠʝ ʚʥʠʤʘʥʠʝ 

ʢ ʩʚʦʝʡ ʧʦʩʪʨʘʜʘʚʰʝʡ ʧʝʨʩʦʥʝ. ʊʨʝʪʠʡ ʩʧʦʩʦʙ ʢʨʠʩʪʘʣʣʠʟʦʚʘʪʴ ʙʦʣʝʟʥʴ ð ʚʳʨʘʟʠʪʴ ʝʝ ʢʘʢ 

ʩʦʙʩʪʚʝʥʥʦʝ ʥʘʢʘʟʘʥʠʝ ð ʠʩʧʳʪʘʥʠʝ ʯʫʚʩʪʚʘ ʫʛʥʝʪʝʥʥʦʩʪʠ, ʩʪʳʜʘ, ʙʝʩʩʠʣʴʥʦʛʦ ʧʝʨʝʜ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤʠ ʛʥʝʚʘ. ʀ, ʥʘʢʦʥʝʮ, ʙʦʣʝʟʥʴ ʢʘʢ ʠʟʙʘʚʣʝʥʠʝ, ʛʜʝ ʛʣʘʚʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʨʝʘʢʮʠʠ ʙʦʣʴʥʦʛʦ ʷʚʣʷʝʪʩʷ ʙʝʟʨʘʟʣʠʯʠʝ ʢ ʜʦʩʪʘʚʣʷʶʱʠʤ ʙʦʣʴ ʩʠʤʧʪʦʤʘʤ, ʵʢʟʘʣʴʪʠʨʦʚʘʥʥʘʷ 
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ʞʠʟʥʝʨʘʜʦʩʪʥʦʩʪʴ, ʧʦʚʳʰʝʥʥʘʷ ʚʨʘʞʜʝʙʥʦʩʪʴ, ʚʳʟʚʘʥʥʘʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʨʝʘʢʪʠʚʥʳʤʠ 

ʧʝʨʝʞʠʚʘʥʠʷʤʠ, ʧʦʨʦʡ ʟʘʭʚʘʪʳʚʘʶʱʠʤʠ ʙʦʣʴʥʦʛʦ ʧʦʤʠʤʦ ʝʛʦ ʚʦʣʝʚʳʭ ʫʩʠʣʠʡ. ɺʳʙʨʘʥʥʳʡ 

ʯʘʱʝ ʚʩʝʛʦ ʥʝʩʦʟʥʘʪʝʣʴʥʦ ʚʘʨʠʘʥʪ ʚʦʩʧʨʠʷʪʠʷ ʙʦʣʝʟʥʠ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʚ ʩʝʙʝ 

ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʨʝʘʛʠʨʦʚʘʥʠʝ (ʧʦʚʳʰʝʥʠʝ ʪʨʝʚʦʞʥʦʩʪʠ, ʧʝʨʝʞʠʚʘʥʠʝ ʛʦʨʷ, ʜʝʬʝʢʪʠʚʥʦʩʪʠ, 

ʨʘʟʚʠʪʠʝ ʜʝʧʨʝʩʩʠʠ ʩ ʯʫʚʩʪʚʦʤ ʚʠʥʳ) ʠ ʜʘʣʴʥʝʡʰʫʶ ʨʝʘʢʮʠʶ ʧʨʝʦʜʦʣʝʥʠʷ ʙʦʣʝʟʥʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʝʮʠʬʠʢʠ ʢʦʛʥʠʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ. ɿʜʝʩʴ ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʣʠʙʦ ʘʛʛʨʘʚʠʨʦʚʘʪʴ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʠʤʧʪʦʤʳ ʙʦʣʝʟʥʠ ʠʣʠ ʥʘʦʙʦʨʦʪ, ʦʙʝʩʮʝʥʠʚʘʪʴ ʠ ʧʨʝʫʤʝʥʴʰʘʪʴ ʩʤʳʩʣ 

ʧʨʦʷʚʣʷʶʱʠʭʩʷ ʩʦʤʘʪʦʚʝʛʝʪʘʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ. ʉʪʠʣʴ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ 

ʤʦʞʝʪ ʜʝʣʠʪʴʩʷ ʥʘ ʙʦʨʴʙʫ ʠ ʠʥʠʮʠʘʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʣʠʙʦ ʧʦʨʘʞʝʥʠʝ ʧʝʨʝʜ ʙʦʣʝʟʥʴʶ, 

ʣʠʙʦ ʧʦʧʳʪʢʠ çʠʟʙʝʛʘʥʠʷè [5].  

ʅ. ɸ. ʂʨʘʚʮʦʚʘ ʚ ʩʚʦʠʭ ʨʘʙʦʪʘʭ ʚʳʜʝʣʷʝʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʩʠʭʦʩʦʮʠʘʣʴʥʳʝ 

ʬʘʢʪʦʨʳ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʝ ʧʘʪʦʛʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʬʝʥʦʪʠʧʘ ʯʝʣʦʚʝʢʘ, ʠ, 

ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʠ ʜʠʩʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʭ 

ʩʪʠʣʝʡ ʧʦʚʝʜʝʥʠʷ [6ï8]. 

ɺ. ʄ. ɹʳʟʦʚʘ ʩ ʩʦʘʚʪ. ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʣʠ ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʠʣʝʡ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ 

ʧʦʚʝʜʝʥʠʷ ʠ ʚʳʜʝʣʠʣʠ ʧʷʪʴ ʩʪʠʣʝʡ ʚ ʩʪʨʫʢʪʫʨʝ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ð 

ʢʦʛʥʠʪʠʚʥʳʡ, ʵʤʦʮʠʦʥʘʣʴʥʳʡ, ʧʦʚʝʜʝʥʯʝʩʢʠʡ, ʧʩʠʭʦʬʠʟʠʯʝʩʢʠʡ ʠ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʡ 

[1, 9ï10]. 

ʆʧʠʨʘʷʩʴ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ɺ. ʄ. ɹʳʟʦʚʦʡ ʠ ʩʦʘʚʪ., ʧʦʜ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʤ ʩʪʠʣʝʤ 

ʧʦʚʝʜʝʥʠʷ ʤʳ ʧʦʥʠʤʘʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʩʪʘʙʠʣʴʥʳʝ ʤʦʜʝʣʠ ʚʦʩʧʨʠʷʪʠʷ ʠ 

ʩʦʟʥʘʪʝʣʴʥʦʡ/ʙʝʩʩʦʟʥʘʪʝʣʴʥʦʡ ʧʨʠʯʠʥʥʦʩʪʠ ʠʟʤʝʥʝʥʠʡ ʩʚʦʝʛʦ ʩʦʤʘʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʛʜʝ 

ʛʣʘʚʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʷʚʣʷʝʪʩʷ ʜʦʤʠʥʠʨʫʶʱʘʷ ʩʬʝʨʘ ʧʩʠʭʠʯʝʩʢʦʛʦ ʦʪʨʘʞʝʥʠʷ 

ʩʘʤʦʯʫʚʩʪʚʠʷ ʠ ʪʝʣʝʩʥʦʛʦ ʜʠʩʢʦʤʬʦʨʪʘ ð ʧʝʨʚʠʯʥʦʩʪʴ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠʣʠ ʢʦʛʥʠʪʠʚʥʦʛʦ, 

ʧʦʚʝʜʝʥʯʝʩʢʦʛʦ, ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʣʠ ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. ʇʦʜʦʙʥʘʷ 

ʨʘʟʥʠʮʘ ʚ ʦʮʝʥʢʝ ʙʦʣʝʟʥʠ ʧʨʦʚʦʮʠʨʫʝʪ ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʤʘʪʠʯʝʩʢʦʡ ʩʘʤʦʨʝʛʫʣʷʮʠʠ ʯʝʣʦʚʝʢʘ ʠ 

ʩʪʨʘʪʝʛʠʡ ʝʛʦ ʩʦʚʣʘʜʘʶʱʝʛʦ ʧʦʚʝʜʝʥʠʷ. ʇʘʮʠʝʥʪ ʚʦʩʧʨʠʥʠʤʘʝʪ ʩʚʦʝ ʙʦʣʝʟʥʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʣʠʙʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʘʬʬʝʢʪʠʚʥʳʭ ʧʝʨʝʞʠʚʘʥʠʡ, ʚʳʨʘʞʘʷ ʜʠʩʢʦʤʬʦʨʪ ʯʫʚʩʪʚʝʥʥʳʤʠ 

ʧʨʦʷʚʣʝʥʠʷʤʠ; ʣʠʙʦ ʩʪʘʨʘʝʪʩʷ ʨʘʮʠʦʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʰʝʡ ʥʦʟʦʣʦʛʠʠ. ɼʨʫʛʠʤʠ 

ʚʘʨʠʘʥʪʘʤʠ ʷʚʣʷʶʪʩʷ ʧʩʠʭʦʬʠʟʠʯʝʩʢʠʡ ʩʪʠʣʴ ʩ ʦʨʠʝʥʪʘʮʠʝʡ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʪʝʣʝʩʥʳʝ 

ʦʱʫʱʝʥʠʷ (ʠʧʦʭʦʥʜʨʠʯʝʩʢʠʝ ʪʝʥʜʝʥʮʠʠ), ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʡ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʡ ʩʪʠʣʴ, 

ʢʦʪʦʨʳʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʪ ʯʝʣʦʚʝʢʘ ʨʘʟʙʦʨ ʩʦʙʩʪʚʝʥʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʩʝʙʝ, ʩʚʦʝʤʫ ʟʜʦʨʦʚʴʶ ʠ 

ʩʣʝʜʦʚʘʥʠʝ ʦʙʱʝʧʨʠʥʷʪʳʤ ʩʦʚʝʪʘʤ ʚʳʟʜʦʨʦʚʣʝʥʠʷ. ʆʪ ʚʳʙʨʘʥʥʦʛʦ ʦʙʨʘʟʘ ʧʩʠʭʠʯʝʩʢʦʛʦ 

ʦʪʨʘʞʝʥʠʷ ʙʦʣʝʟʥʠ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʢʦʤʬʦʨʪʘʙʝʣʴʥʦʩʪʴ ʠ ʩʪʝʧʝʥʴ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʩ ʣʝʯʝʥʠʝʤ 

ʚʨʘʯʘ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʨʝʘʙʠʣʠʪʘʮʠʠ, ʥʦ ʠ ʫʩʪʨʘʥʝʥʠʷ ʠʣʠ ʩʚʝʜʝʥʠʷ ʢ 

ʤʠʥʠʤʫʤʫ ʠʤʝʶʱʠʭʩʷ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʘʜʘʥʠʡ ʯʝʣʦʚʝʢʘ. ʇʨʠ ʨʘʩʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ 

ʞʘʣʦʙ ʧʘʮʠʝʥʪʘ, ʝʛʦ ʩʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʩʫʨʩʘ ʠ ʤʦʜʝʣʠ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ 

ʚʦʟʥʠʢʘʝʪ ʜʘʣʴʥʝʡʰʝʝ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʝ ʫʭʫʜʰʝʥʠʶ 

ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʘʞʥʦʩʪʴ ʠʟʫʯʝʥʠʷ ʩʪʠʣʝʡ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ 

ʧʦʚʝʜʝʥʠʷ ʩʦʤʘʪʠʯʝʩʢʠʭ ʧʘʮʠʝʥʪʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʙʦʣʴʥʳʭ ʩʠʬʠʣʠʩʦʤ [1, 10]. 

ɽ. ʇ. ɹʝʣʠʥʩʢʘʷ ʥʘ ʦʩʥʦʚʝ ʤʘʩʰʪʘʙʥʦʛʦ ʘʥʘʣʠʟʘ ʟʘʨʫʙʝʞʥʳʭ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʨʝʜʝʣʠʣʘ, ʯʪʦ ʚ ʩʦʩʪʘʚ ʩʦʚʣʘʜʘʶʱʝʛʦ ʧʦʚʝʜʝʥʠʷ (ʢ ʢʦʪʦʨʦʤʫ ʪʘʢʞʝ 

ʦʪʥʦʩʠʪʩʷ ʚʳʙʨʘʥʥʳʡ ʠ ʫʩʚʦʝʥʥʳʡ ʧʘʮʠʝʥʪʦʤ ʩʪʠʣʴ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ) 

ʚʢʣʶʯʘʝʪʩʷ ʦʙʲʝʤʥʳʡ ʚʳʙʦʨ ʠʥʠʮʠʘʪʠʚʥʳʭ ʥʘʯʘʣ ʯʝʣʦʚʝʢʘ ï ʦʪ ʙʝʩʩʦʟʥʘʪʝʣʴʥʳʭ ʟʘʱʠʪʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ ʜʦ ʦʙʜʫʤʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʩʧʨʘʚʠʪʴʩʷ ʧʨʠ ʧʦʤʦʱʠ ʣʠʯʥʦʩʪʥʦʛʦ ʨʝʩʫʨʩʘ ʚ 

ʧʨʦʙʣʝʤʥʦʡ ʩʠʪʫʘʮʠʠ, ʛʜʝ ʨʝʛʫʣʷʮʠʷ ʧʨʦʠʩʭʦʜʠʪ ʩʦʟʥʘʪʝʣʴʥʦ [11]. ʀ. ʈ. ɸʙʠʪʦʚ ʩʦʛʣʘʰʘʝʪʩʷ, 

ʯʪʦ ʙʦʣʝʝ ʨʘʟʚʝʨʥʫʪʳʤ, ʚʙʠʨʘʶʱʠʤ ʚ ʩʝʙʷ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʜʠʘʧʘʟʦʥ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ 
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ʠʥʜʠʢʘʪʦʨʦʚ, ʪʝʨʤʠʥʦʤ ʷʚʣʷʝʪʩʷ ʩʦʚʣʘʜʘʶʱʝʝ ʧʦʚʝʜʝʥʠʝ, ʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʟʘʱʠʪʘ ʤʦʞʝʪ 

ʙʳʪʴ ʧʦʜʚʝʨʛʥʫʪʘ ʜʠʩʢʫʩʩʠʠ ʢʘʢ ʦʜʥʘ ʠʟ ʝʛʦ ʥʝʦʙʭʦʜʠʤʳʭ ʩʦʩʪʘʚʥʳʭ ʵʣʝʤʝʥʪʦʚ [12]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʢʘʯʝʩʪʚʝ ʚʘʞʥʝʡʰʝʛʦ ʨʘʟʣʠʯʠʷ ʟʘʱʠʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʦʪ 

ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʭ ʩʪʠʣʝʡ ʧʦʚʝʜʝʥʠʷ ʚ ʩʠʪʫʘʮʠʠ ʫʛʨʦʟʳ ʟʜʦʨʦʚʴʶ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʙʝʩʩʦʟʥʘʪʝʣʴʥʳʡ, ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʟʘʧʫʩʢ ʧʝʨʚʳʭ ʠ ʘʢʪʠʚʥʦʩʪʴ ʧʩʠʭʠʯʝʩʢʦʡ ʤʦʪʦʨʠʢʠ ʧʨʠ 

ʦʪʚʝʪʥʦʡ ʨʝʘʢʮʠʠ (ʧʨʠ ʨʘʟʣʠʯʠʷʭ ʚ ʩʧʦʩʦʙʘʭ ʧʨʝʦʜʦʣʝʥʠʷ ʙʦʣʝʟʥʠ ʫ ʢʘʞʜʦʛʦ ʩʪʠʣʷ). ɺ 

ʦʪʣʠʯʠʝ ʦʪ ʟʘʱʠʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʩʪʠʣʠ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʥʘʧʨʘʚʣʝʥʥʳ ʥʘ 

ʜʠʥʘʤʠʯʝʩʢʦʝ, ʠʥʠʮʠʘʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʠʤʝʶʱʝʡʩʷ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ, 

ʪʨʝʙʫʷ ʦʪ ʯʝʣʦʚʝʢʘ ʙʦʣʴʰʝʡ, ʯʝʤ ʩʪʘʪʠʯʝʩʢʠʝ ʟʘʱʠʪʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʟʘʪʨʘʪʳ ʧʩʠʭʠʯʝʩʢʦʛʦ 

ʨʝʩʫʨʩʘ, ʘʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʚʢʣʶʯʝʥʠʷ ʢʦʛʥʠʪʠʚʥʳʭ, ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʠʣʠ 

ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ, ʩʪʨʝʤʣʝʥʠʷ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʧʘʤʷʪʠ, 

ʧʨʝʜʳʜʫʱʝʛʦ ʦʧʳʪʘ, ʪʦʪʘʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʝʚʘʣʠʨʫʶʱʫʶ ʩʬʝʨʫ ʩʦʚʣʘʜʘʥʠʷ ʩ 

ʙʦʣʝʟʥʴʶ (ʯʫʚʩʪʚʝʥʥʫʶ, ʢʦʛʥʠʪʠʚʥʫʶ, ʧʦʚʝʜʝʥʯʝʩʢʫʶ, ʧʩʠʭʦʬʠʟʠʯʝʩʢʫʶ ʠ ʪ. ʜ.). ʄʝʭʘʥʠʟʤʳ 

ʟʘʱʠʪʳ ʩʢʣʦʥʥʳ ʢ ʙʦʣʝʝ ʙʳʩʪʨʦʤʫ, ʵʢʩʧʨʝʩʩ-ʫʤʝʥʴʰʝʥʠʶ ʧʩʠʭʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʠ 

ʪʨʝʚʦʛʠ, ʨʘʙʦʪʘʷ ʧʦ ʧʨʠʥʮʠʧʫ çʟʜʝʩʴ ʠ ʩʝʡʯʘʩè. 

ʄʝʭʘʥʠʟʤʳ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʦʥʪʦʛʝʥʝʟʝ ʢʘʢ ʩʨʝʜʩʪʚʘ ʘʜʘʧʪʘʮʠʠ 

ʠ ʨʘʟʨʝʰʝʥʠʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʢʦʥʬʣʠʢʪʦʚ, ʯʪʦ ʩʚʷʟʳʚʘʝʪ ʜʘʥʥʳʝ ʧʦʜʩʦʟʥʘʪʝʣʴʥʳʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʩʦ ʩʪʠʣʷʤʠ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ð ʫʩʪʦʡʯʠʚʳʤʠ ʤʦʜʝʣʷʤʠ 

ʚʦʩʧʨʠʷʪʠʷ ʠ ʩʧʦʩʦʙʘ ʨʝʛʫʣʷʮʠʠ ʪʝʣʝʩʥʳʭ ʧʨʦʷʚʣʝʥʠʡ, ʧʨʦʷʚʣʷʶʱʠʭʩʷ ʧʨʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʜʠʩʬʫʥʢʮʠʷʭ ʦʨʛʘʥʠʟʤʘ. ɹʫʜʫʯʠ ʚ ʧʨʠʦʨʠʪʝʪʝ, ʘ, ʟʥʘʯʠʪ, ʥʦʩʷʱʠʝ ʚʳʩʦʢʫʶ ʩʪʨʝʩʩʦʛʝʥʥʫʶ 

ʤɻʦʮʠʦʥʘʣʴʥʫʶ ʦʢʨʘʩʢʫ, ʩʣʦʞʠʚʰʠʝʩʷ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʞʠʟʥʠ ʧʨʠ ʥʝʘʜʘʧʪʠʚʥʳʭ ʠ 

ʜʝʟʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʩʪʠʣʷʭ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʠ ʩʣʘʙʦʩʪʠ/ʨʠʛʠʜʥʦʩʪʠ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʟʘʱʠʪ ʩʧʦʩʦʙʥʳ ʧʨʠʚʝʩʪʠ ʢ ʫʭʫʜʰʝʥʠʶ ʩʦʤʘʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ï 

ʨʘʟʚʠʪʠʶ ʨʘʩʩʪʨʦʡʩʪʚʘ ʢʘʢ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ, ʪʘʢ ʠ ʧʩʠʭʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʚʳʙʦʨ ʥʘʠʙʦʣʝʝ ʚʝʨʥʦʛʦ ʚ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʠ ʠ ʩʦʭʨʘʥʥʦʛʦ ʜʣʷ ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʣʠʯʥʦʩʪʥʦʛʦ 

ʙʣʘʛʦʧʦʣʫʯʠʷ ʩʪʠʣʷ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚ ʩʠʪʫʘʮʠʠ ʙʦʣʝʟʥʠ ʟʘʚʠʩʠʪ ʦʪ 

ʟʘʢʣʘʜʳʚʘʶʱʝʡʩʷ ʫ ʨʝʙʝʥʢʘ ʤʦʜʝʣʠ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʠʣʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʩʪʨʘʪʝʛʠʠ 

ʩʦʚʣʘʜʘʥʠʷ ʩ ʩʠʪʫʘʮʠʝʡ ʬʨʫʩʪʨʘʮʠʠ ʚ ʜʝʪʩʪʚʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʝʦʜʦʣʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʨʠ 

ʩʦʶʟʝ ʩ ʨʦʜʠʪʝʣʷʤʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʧʝʨʚʠʯʥʳʤʠ ʘʛʝʥʪʘʤʠ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʡ 

ʩʦʮʠʘʣʠʟʘʮʠʠ ʨʝʙʝʥʢʘ [3, 8]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʬʝʢʮʠʠ, ʧʝʨʝʜʘʶʱʠʝʩʷ ʧʦʣʦʚʳʤ ʧʫʪʝʤ (ʀʇʇʇ), ʷʚʣʷʶʪʩʷ 

ʚʩʝʦʙʱʝʡ ʧʨʦʙʣʝʤʦʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ ʤʠʨʝ. ʋʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʠʬʠʣʠʩʦʤ ʚ ʈʦʩʩʠʠ 

ʦʩʪʘʝʪʩʷ ʚʳʩʦʢʠʤ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʦʪʤʝʯʘʝʪʩʷ ʥʘʨʘʩʪʘʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ 

ʩʢʨʳʪʳʭ, ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠ ʦʧʘʩʥʳʭ ʬʦʨʤ, ʩʧʦʩʦʙʥʳʭ ʧʨʠʚʝʩʪʠ ʢ ʥʦʚʦʤʫ ʧʦʜʲʝʤʫ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ [13]. ʆʪʥʦʰʝʥʠʝ ʢ ʚʝʥʝʨʠʯʝʩʢʠʤ ʙʦʣʝʟʥʷʤ, ʦʩʦʙʝʥʥʦ ʢ ʩʠʬʠʣʠʩʫ ʥʦʩʠʪ 

ʧʘʥʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. ɹʦʣʝʟʥʝʥʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʟʘʙʦʣʝʚʘʥʠʶ ʩʦ ʩʪʦʨʦʥʳ ʧʘʮʠʝʥʪʘ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʨʘʩʩʪʨʦʡʩʪʚʘʤ ʩʦ ʩʪʦʨʦʥʳ ʧʩʠʭʠʢʠ ʯʝʣʦʚʝʢʘ, ʘ ʪʘʢʞʝ ʢ ʨʘʟʚʠʪʠʶ 

ʜʝʧʨʝʩʩʠʠ ʠ ʥʝʚʨʘʩʪʝʥʠʠ [14]. ʏʝʣʦʚʝʢʫ, ʩʪʦʣʢʥʫʚʰʝʤʫʩʷ ʩ ʪʘʢʦʡ ʩʝʨʴʝʟʥʦʡ ʧʘʪʦʣʦʛʠʝʡ, 

ʥʝʦʙʭʦʜʠʤʘ ʤʠʥʠʤʠʟʘʮʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʘʬʬʝʢʪʘ ʦʪ ʦʩʦʟʥʘʥʠʷ ʩʝʨʴʝʟʥʦʩʪʠ 

ʧʦʩʣʝʜʩʪʚʠʡ ʩʠʬʠʣʠʩʘ ð ʚʢʣʶʯʘʝʪʩʷ ʧʨʦʮʝʩʩ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʟʘʱʠʪ.   

ʈʘʩʩʤʘʪʨʠʚʘʷ ʩʧʝʮʠʬʠʢʫ ʟʘʱʠʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʫ ʙʦʣʴʥʳʭ ʩ ʩʠʬʠʣʠʩʦʤ, ʀ. ʈ. ɸʙʠʪʦʚ 

[15] ʚʳʷʚʠʣ, ʯʪʦ ʧʦʜʦʙʥʳʝ ʧʘʮʠʝʥʪʳ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ 

ʟʘʱʠʪʳ çʧʨʦʝʢʮʠʷè, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʪʘʢʠʭ ʯʝʨʪ ʣʠʯʥʦʩʪʠ, ʢʘʢ ʧʦʜʦʟʨʠʪʝʣʴʥʦʩʪʴ ʠ ʚʳʩʦʢʘʷ 

ʢʨʠʪʠʯʥʦʩʪʴ, ʢʦʪʦʨʳʝ ʧʨʠ ʩʦʶʟʝ ʜʝʤʦʥʩʪʨʠʨʫʝʤʦʛʦ ʤʝʭʘʥʠʟʤʘ çʧʨʦʝʢʮʠʷè, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʵʪʠ 

ʩʚʦʡʩʪʚʘ ʦʪʨʠʮʘʶʪʩʷ ʠʤʠ ʫ ʩʝʙʷ ʠ ʧʨʠʧʠʩʳʚʘʶʪʩʷ ʧʦʩʪʦʨʦʥʥʠʤ ʣʶʜʷʤ, ʯʪʦ ʧʨʦʚʦʮʠʨʫʝʪ ʫ 

ʙʦʣʴʥʳʭ ʩʠʬʠʣʠʩʦʤ ʫʙʝʞʜʝʥʠʝ, ʯʪʦ ʢ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʩ ʧʨʝʥʝʙʨʝʞʝʥʠʝʤ ʠ ʧʦʚʳʰʝʥʥʦʡ 
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ʦʩʪʦʨʦʞʥʦʩʪʴʶ. ɸ. ɺ. ʐʪʨʘʭʦʚʘ [16] ʟʘʤʝʯʘʝʪ, ʯʪʦ ʫ ʚʩʝʭ ʙʦʣʴʥʳʭ ʢʦʞʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ 

ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʠʙʦʣʴʰʘʷ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʧʦ ʪʠʧʫ ʦʪʨʠʮʘʥʠʷ, 

ʜʝʡʩʪʚʠʝ ʢʦʪʦʨʦʡ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʩʪʨʝʩʩʦʛʝʥʥʳʝ ʵʬʬʝʢʪʳ ʢʦʩʤʝʪʠʯʝʩʢʦʛʦ ʜʝʬʝʢʪʘ, 

ʩʬʦʨʤʠʨʦʚʘʚʰʝʛʦʩʷ ʚʩʣʝʜʩʪʚʠʝ ʢʦʞʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ʉ. ɺ. ɸʥʜʨʝʝʚ [17] ʚ ʩʚʦʝʡ ʥʘʫʯʥʦʡ 

ʨʘʙʦʪʝ ʧʦʢʘʟʳʚʘʝʪ ʨʘʟʥʦʨʦʜʥʦʝ ʚʣʠʷʥʠʝ ʩʠʬʠʣʠʩʘ ʥʘ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʘʜʠʠ ʥʦʟʦʣʦʛʠʠ. ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʧʝʨʚʠʯʥʳʤ ʩʠʬʠʣʠʩʦʤ ʥʘʙʣʶʜʘʣʦʩʴ 

ʧʨʝʦʙʣʘʜʘʥʠʝ ʚʣʠʷʥʠʷ ʥʘ ʬʠʟʠʯʝʩʢʠʡ ʢʦʤʧʦʥʝʥʪ ʟʜʦʨʦʚʴʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʠ ʩʠʬʠʣʠʩʝ 

ʩʢʨʳʪʦʤ ʨʘʥʥʝʤ ʠ ʧʦʟʜʥʝʤ, ʚʪʦʨʠʯʥʦʤ ʩʠʬʠʣʠʩʝ ð ʥʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʢʦʤʧʦʥʝʥʪ ʟʜʦʨʦʚʴʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʦʨʤʘ ʠ ʩʪʝʧʝʥʴ ʨʘʟʚʠʪʠʷ ʩʠʬʠʣʠʩʘ ʚʣʠʷʝʪ ʥʘ ʚʳʙʦʨ ʩʪʨʘʪʝʛʠʡ ʟʘʱʠʪʥʦʛʦ 

ʧʦʚʝʜʝʥʠʷ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʧʨʦʪʝʢʮʠʠ ʧʩʠʭʠʢʠ ʙʦʣʴʥʦʛʦ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ɼ. ɻ. ʐʘʣʘʛʠʥʦʡ, ʅ. ɸ. ʂʨʘʚʮʦʚʦʡ ʧʦʟʚʦʣʠʣʦ ʦʧʠʩʘʪʴ ʣʠʯʥʦʩʪʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ ʩ ʩʠʬʠʣʠʩʦʤ. ʊʘʢʠʤ ʧʘʮʠʝʥʪʘʤ ʩʚʦʡʩʪʚʝʥʥʦ ʠʟʙʝʛʘʥʠʝ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʩʢʣʦʥʥʦʩʪʴ ʢ ʫʭʦʜʫ ʚ ʤʠʨ ʬʘʥʪʘʟʠʡ, ʧʘʩʩʠʚʥʦʩʪʴ, ʢʦʥʬʦʨʤʥʦʩʪʴ ʠ 

ʪʝʥʜʝʥʮʠʷ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʝʙʷ ʚ ʩʦʮʠʘʣʴʥʦ ʦʜʦʙʨʷʝʤʦʤ ʚʠʜʝ. ɼʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʩʠʬʠʣʠʩʦʤ 

ʭʘʨʘʢʪʝʨʥʳ ʧʦʚʳʰʝʥʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ, ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʩʘʤʦʦʮʝʥʢʠ, ʟʘʚʠʩʷʱʘʷ ʦʪ ʤʥʝʥʠʷ 

ʦʢʨʫʞʘʶʱʠʭ, ʵʤʦʮʠʦʥʘʣʴʥʘʷ ʣʘʙʠʣʴʥʦʩʪʴ ʠ ʠʤʧʫʣʴʩʠʚʥʦʩʪʴ. ɺ ʩʬʝʨʝ ʤʝʞʣʠʯʥʦʩʪʥʳʭ 

ʦʪʥʦʰʝʥʠʡ ʜʘʥʥʳʝ ʧʘʮʠʝʥʪʳ ʧʨʦʷʚʣʷʶʪ ʙʝʟʨʘʟʣʠʯʠʝ ʢ ʯʫʚʩʪʚʘʤ ʦʢʨʫʞʘʶʱʠʭ, ʫʙʝʞʜʝʥʥʦʩʪʴ 

ʚ ʧʨʘʚʠʣʴʥʦʩʪʠ ʩʚʦʠʭ ʫʩʪʘʥʦʚʦʢ ʠ ʥʝʛʦʪʦʚʥʦʩʪʴ ʧʦʜʚʝʨʛʥʫʪʴ ʢʨʠʪʠʢʝ ʩʦʙʩʪʚʝʥʥʦʝ ʤʥʝʥʠʝ, 

ʚʩʣʝʜʩʪʚʠʝ ɻ ʪʦʛʦ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʪʨʫʜʥʦʩʪʠ ʚ ʫʩʪʘʥʦʚʣʝʥʠʠ ʜʦʚʝʨʠʪʝʣʴʥʳʭ ʟʨʝʣʳʭ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ [18]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ɺ. ʅ. ʏʫʤʘʢʦʚʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ ʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʩʠʬʠʣʠʩʦʤ 

ʫʩʪʘʥʦʚʣʝʥʘ ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ ʧʩʠʭʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʨʘʩʩʪʨʦʡʩʪʚʘ 

ʘʜʘʧʪʘʮʠʠ, ʥʘʣʠʯʠʝʤ ʘʣʢʦʛʦʣʴʥʳʭ ʠ ʥʘʨʢʦʪʠʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʥʠʟʢʦʤ 

ʫʨʦʚʥʝ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʘʜʘʧʪʠʚʥʳʭ ʩʪʨʘʪʝʛʠʡ ʩʦʚʣʘʜʘʶʱʝʛʦ ʧʦʚʝʜʝʥʠʷ, ʧʨʠʤʠʪʠʚʥʳʭ 

ʟʘʱʠʪʥʳʭ ʤʝʭʘʥʠʟʤʘʭ [19]. ʅ. ɺ. ʂʫʭʪʦʚʦʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʦʣʴʥʳʤʠ 

ʚʝʥʝʨʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʫ ʙʦʣʴʥʳʭ ʢʦʞʥʳʤʠ ʚʳʨʘʞʝʥʦ ʩʦʩʨʝʜʦʪʦʯʝʥʠʝ ʥʘ 

ʩʫʙʲʝʢʪʠʚʥʳʭ ʙʦʣʝʟʥʝʥʥʳʭ ʠ ʠʥʳʭ ʥʝʧʨʠʷʪʥʳʭ ʦʱʫʱʝʥʠʷʭ, ʩʪʨʝʤʣʝʥʠʝ ʧʦʩʪʦʷʥʥʦ 

ʨʘʩʩʢʘʟʳʚʘʪʴ ʦ ʥʠʭ ʦʢʨʫʞʘʶʱʠʤ. ʅʘ ʵʪʦʡ ʦʩʥʦʚʝ ʫ ʧʘʮʠʝʥʪʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʝʫʚʝʣʠʯʝʥʠʝ 

ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʠ ʚʳʠʩʢʠʚʘʥʠʝ ʥʝʩʫʱʝʩʪʚʫʶʱʠʭ ʙʦʣʝʟʥʝʡ ʠ ʩʪʨʘʜʘʥʠʡ. ʋ ʣʶʜʝʡ ʩ 

ʚʝʥʝʨʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʞʥʳʤʠ) ʧʨʦʷʚʣʷʝʪʩʷ ʥʝʦʙʦʩʥʦʚʘʥʥʦ 

ʧʦʚʳʰʝʥʥʦʝ ʥʘʩʪʨʦʝʥʠʝ, ʥʝʨʝʜʢʦ ʥʘʠʛʨʘʥʥʦʝ, ʧʨʝʥʝʙʨʝʞʝʥʠʝ, ʣʝʛʢʦʤʳʩʣʝʥʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ 

ʙʦʣʝʟʥʠ ʠ ʣʝʯʝʥʠʶ. ʅʘʜʝʞʜʘ ʥʘ ʪʦ, ʯʪʦ çʩʘʤʦ ʚʩʝ ʦʙʦʡʜʝʪʩʷè, ʞʝʣʘʥʠʝ ʧʦʣʫʯʘʪʴ ʦʪ ʞʠʟʥʠ 

ʚʩʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʙʦʣʝʟʥʴ. ʃʝʛʢʦʩʪʴ ʥʘʨʫʰʝʥʠʡ ʨʝʞʠʤʘ, ʭʦʪʷ ʵʪʠ ʥʘʨʫʰʝʥʠʷ ʤʦʛʫʪ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʟʳʚʘʪʴʩʷ ʥʘ ʪʝʯʝʥʠʠ ʙʦʣʝʟʥʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʦʧʠʩʳʚʘʝʪ ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʩʧʨʠʷʪʠʷ ʩʠʬʠʣʠʩʘ, ʟʘʢʣʶʯʘʶʱʝʝʩʷ ʚ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤ çʫʭʦʜʝ ʦʪ 

ʙʦʣʝʟʥʠè ʠ ʪʘʢʠʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʟʘʱʠʪʳ, ʢʘʢ ʦʪʨʠʮʘʥʠʝ ʠ ʨʝʛʨʝʩʩʠʷ [20]. 

ʎʝʣʴ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʦʧʨʝʜʝʣʠʪʴ ʚʝʜʫʱʠʡ ʩʪʠʣʴ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ 

ʧʦʚʝʜʝʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʢʣʠʥʠʯʝʩʢʠ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʜʠʘʛʥʦʟʦʤ ʩʠʬʠʣʠʩʘ ʚ ʩʚʷʟʠ ʩ 

ʧʨʠʩʫʱʠʤʠ ʠʤ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤʠ ʟʘʱʠʪʘʤʠ. 

ɻʠʧʦʪʝʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʩʪʠʣʴ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʫ ʙʦʣʴʥʳʭ ʩʠʬʠʣʠʩʦʤ 

ʩʚʷʟʘʥ ʩ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʠʤʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤʠ ʟʘʱʠʪʘʤʠ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʂʨʠʪʝʨʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʳʙʦʨʢʠ: ʢʣʠʥʠʯʝʩʢʠ ʧʦʜʪʚʝʨʞʜʝʥʥʳʡ ʜʠʘʛʥʦʟ ʭʨʦʥʠʯʝʩʢʦʛʦ 

ʩʠʩʪʝʤʥʦʛʦ ʚʝʥʝʨʠʯʝʩʢʦʛʦ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʩ ʧʦʨʘʞʝʥʠʝʤ ʢʦʞʠ, ʩʣʠʟʠʩʪʳʭ 

ʦʙʦʣʦʯʝʢ, ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ, ʢʦʩʪʝʡ, ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʩʤʝʥʦʡ ʩʪʘʜʠʡ 
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ʙʦʣʝʟʥʠ, ʚʳʟʳʚʘʝʤʦʝ ʙʘʢʪʝʨʠʷʤʠ ʚʠʜʘ Treponema pallidum ʧʦʜʚʠʜʘ pallidum, ʦʪʥʦʩʷʱʠʤʩʷ ʢ 

ʨʦʜʫ ʪʨʝʧʦʥʝʤ ʧʦʨʷʜʢʘ ʉʧʠʨʦʭʝʪʳ (Spirochaetales). 

ɺʳʙʦʨʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣʘ 30 ʧʘʮʠʝʥʪʦʚ ɻɸʋɿ çʂʨʘʝʚʦʛʦ ʢʣʠʥʠʯʝʩʢʦʛʦ ʢʦʞʥʦ-

ʚʝʥʝʨʦʣʦʛʠʯʝʩʢʦʛʦ ʜʠʩʧʘʥʩʝʨʘè ʛ. ɺʣʘʜʠʚʦʩʪʦʢʘ. ʇʩʠʭʦʜʠʘʛʥʦʩʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʨʦʚʦʜʠʣʦʩʴ ʦʜʥʦʢʨʘʪʥʦ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʬʦʨʤʝ. 

ʄʝʪʦʜʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ: ʦʧʨʦʩʥʠʢ çʀʥʜʝʢʩ ʞʠʟʥʝʥʥʦʛʦ ʩʪʠʣʷè ʇʣʫʪʯʠʢʘ ʂʝʣʣʝʨʤʘʥʘ 

ʂʦʥʪʝ; ʦʧʨʦʩʥʠʢ çʉʪʠʣʠ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷè ɺ. ʄ. ɹʳʟʦʚʦʡ, ɸ. ɽ. ʃʦʚʷʛʠʥʦʡ, ɽ. 

ʀ. ʇʝʨʠʢʦʚʦʡ, çʀʥʜʠʚʠʜʫʘʣʴʥʦ ʪʠʧʦʣʦʛʠʯʝʩʢʠʡ ʦʧʨʦʩʥʠʢè ʃ. ʅ. ʉʦʙʯʠʢ, ʧʨʦʝʢʪʠʚʥʘʷ 

ʤʝʪʦʜʠʢʘ çʈʠʩʫʥʦʢ ʯʝʣʦʚʝʢʘè. ɺ ʨʘʙʦʪʝ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʢʨʠʪʝʨʠʡ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʥʛʦʚʦʡ ʢʦʨʨʝʣʷʮʠʠ ʏ. ʉʧʠʨʤʝʥʘ, ʢʦʪʦʨʳʡ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʷʚʣʝʥʠʷ ʠ 

ʦʮʝʥʢʠ ʪʝʩʥʦʪʳ ʩʚʷʟʠ ʤʝʞʜʫ ʜʚʫʤʷ ʨʷʜʘʤʠ ʩʦʧʦʩʪʘʚʣʷʝʤʳʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫ ʙʦʣʴʥʳʭ ʩʠʬʠʣʠʩʦʤ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 

ʧʨʝʦʙʣʘʜʘʥʠʝ ʜʚʫʭ ʩʪʠʣʝʡ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ, ð ʢʦʛʥʠʪʠʚʥʳʡ (30) ʠ 

ʧʦʚʝʜʝʥʯʝʩʢʠʡ (29) (ʈʠʩʫʥʦʢ 1).  

 
 

ʈʠʩʫʥʦʢ 1. ɺʳʨʘʞʝʥʥʦʩʪʴ ʩʪʠʣʝʡ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ. 

 

ʕʪʠʤ ʧʘʮʠʝʥʪʘʤ ʩʚʦʡʩʪʚʝʥʥʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʠʯʠʥʳ ʫʭʫʜʰʝʥʠʷ ʩʘʤʦʯʫʚʩʪʚʠʷ, 

ʥʘʭʦʜʠʪʴ ʣʦʛʠʯʝʩʢʦʝ ʦʙʲʷʩʥʝʥʠʝ ʥʘʨʫʰʝʥʠʷʤ ʟʜʦʨʦʚʴʷ. ɺʦʣʝʚʘʷ ʩʬʝʨʘ ʦʢʘʟʳʚʘʝʪʩʷ ʨʘʟʚʠʪʦʡ, 

ʪʦʛʜʘ ʢʘʢ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʠʥʪʝʣʣʝʢʪ ʨʘʟʚʠʪ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʀʤ ʧʨʠʩʫʱʝ ʟʘʪʨʫʜʥʝʥʠʝ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ʵʤʦʮʠʡ ʠ ʪʝʣʝʩʥʳʭ ʦʱʫʱʝʥʠʡ, ʘ ʪʘʢʞʝ ʪʨʫʜʥʦʩʪʠ ʚ ʚʝʨʙʘʣʠʟʘʮʠʠ ʯʫʚʩʪʚ, ʠʭ 

ʯʨʝʟʤʝʨʥʦʡ ʩʜʝʨʞʘʥʥʦʩʪʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʜʦʙʥʦʝ ʧʦʜʘʚʣʝʥʠʝ ʵʤʦʮʠʡ, ʥʝʫʤʝʥʠʝ ʠʭ 

ʨʘʩʧʦʟʥʘʚʘʪʴ ʤʦʛʫʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ. ʊʘʢʞʝ ʜʣʷ ʥʠʭ 

ʭʘʨʘʢʪʝʨʥʘ ʟʘʤʢʥʫʪʦʩʪʴ, ʧʨʦʪʠʚʦʨʝʯʠʝ ʤʦʪʠʚʦʚ ʠ ʩʜʝʨʞʘʥʥʦʩʪʴ ʚ ʧʨʦʷʚʣʝʥʠʠ ʯʫʚʩʪʚ, çʫʭʦʜ ʚ 

ʙʦʣʝʟʥʴè. ɺʩʣʝʜʩʪʚʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʥʫʪʨʠʣʠʯʥʦʩʪʥʦʛʦ ʢʦʥʬʣʠʢʪʘ ʤʦʛʫʪ ʧʨʦʷʚʣʷʪʴʩʷ 

ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ. 

ʇʦ ʰʢʘʣʝ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʪʠʣʷ ʧʦʚʝʜʝʥʠʷ ʫ 26 ʠʟ 30 ʦʧʨʦʰʝʥʥʳʭ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ 

ʚʳʨʘʞʝʥʥʦʩʪʠ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʜʘʥʥʳʝ ʠʩʩʣʝʜʫʝʤʳʝ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʶʪ ʧʨʠʝʤʳ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʪʠʣʷ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʜʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʦ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʩʚʦʠʭ ʧʝʨʝʞʠʚʘʥʠʷʭ ʚʩʣʝʜʩʪʚʠʝ ʫʭʫʜʰʝʥʠʷ ʟʜʦʨʦʚʴʷ, ʘ ʪʘʢʞʝ ʤʦʞʥʦ 

ʛʦʚʦʨʠʪʴ ʦ ʧʨʝʦʙʣʘʜʘʥʠʠ ʫ ʥʠʭ ʧʝʩʩʠʤʠʩʪʠʯʝʩʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʚʳʟʜʦʨʦʚʣʝʥʠʶ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫ ʥʠʭ ʚʦʟʤʦʞʥʳ ʨʝʘʢʮʠʠ ʥʝʚʨʦʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʧʦʚʳʰʝʥʥʘʷ 

ʪʨʝʚʦʞʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʩʢʣʦʥʥʦʩʪʴ ʢ ʠʧʦʭʦʥʜʨʠʠ. 
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ʇʦ ʰʢʘʣʝ ʧʩʠʭʦʬʠʟʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʩʪʠʣʷ ʥʝʪ ʠʩʩʣʝʜʫʝʤʳʭ ʩ 

ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʚʳʨʘʞʝʥʥʦʩʪʠ ʜʘʥʥʳʭ ʩʪʠʣʝʡ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʳʤ 

ʜʘʥʥʦʡ ʚʳʙʦʨʢʠ ʪʷʞʝʣʝʝ ʬʦʨʤʠʨʦʚʘʪʴ ʫ ʩʝʙʷ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ ʢ ʚʳʟʜʦʨʦʚʣʝʥʠʶ, ʘ 

ʠʭ ʚʥʠʤʘʥʠʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʙʨʘʱʝʥʦ ʥʘ ʪʝʣʦ ʠ ʥʘ ʦʩʦʟʥʘʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʧʩʠʭʠʯʝʩʢʦʡ ʠ 

ʩʦʤʘʪʠʯʝʩʢʦʡ ʩʬʝʨ. 

ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʫ ʜʘʥʥʦʡ ʚʳʙʦʨʢʠ 

ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʮʠʷ (ʈʠʩʫʥʦʢ 2). ɺ ʦʩʥʦʚʝ ʧʨʦʝʢʮʠʠ ʣʝʞʠʪ ʧʨʦʮʝʩʩ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʦʛʦ 

ʥʝʦʩʦʟʥʘʚʘʝʤʳʝ ʠ ʥʝʧʨʠʝʤʣʝʤʳʝ ʜʣʷ ʣʠʯʥʦʩʪʠ ʯʫʚʩʪʚʘ ʠ ʤʳʩʣʠ ʧʨʠʧʠʩʳʚʘʶʪʩʷ ʜʨʫʛʠʤ 

ʣʶʜʷʤ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʩʪʘʥʦʚʷʪʩʷ ʢʘʢ ʙʳ ʚʪʦʨʠʯʥʳʤʠ. ʇʨʦʝʢʮʠʷ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʥʷʪʴ ʩ 

ʩʝʙʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʩʦʙʩʪʚʝʥʥʳʝ ʯʝʨʪʳ ʭʘʨʘʢʪʝʨʘ, ʞʝʣʘʥʠʷ ʠʣʠ ʧʦʩʪʫʧʢʠ, ʢʦʪʦʨʳʝ 

ʢʘʞʫʪʩʷ ʘʤʦʨʘʣʴʥʳʤʠ. 

 
ʈʠʩʫʥʦʢ 2. ɺʳʨʘʞʝʥʥʦʩʪʴ ʤʝʭʘʥʠʟʤʦʚ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʟʘʱʠʪ. 

 

ʊʘʢʞʝ ʚ ʦʜʠʥʘʢʦʚʦʡ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʳ ʙʳʣʠ ʪʘʢʠʝ ʤʝʭʘʥʠʟʤʳ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʟʘʱʠʪ, 

ʢʘʢ ʦʪʨʠʮʘʥʠʝ ʠ ʨʘʮʠʦʥʘʣʠʟʘʮʠʷ. ʇʨʠ ʦʪʨʠʮʘʥʠʠ ʥʝʢʦʪʦʨʳʝ ʬʨʫʩʪʨʠʨʫʶʱʠʝ, ʚʳʟʳʚʘʶʱʠʝ 

ʪʨʝʚʦʛʫ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ, ʦʪʨʠʮʘʶʪʩʷ, ʣʠʙʦ ʢʘʢʦʡ-ʣʠʙʦ ʚʥʫʪʨʝʥʥʠʡ ʠʤʧʫʣʴʩ ʠʣʠ ʩʪʦʨʦʥʘ 

ʦʪʨʠʮʘʝʪ ʩʘʤʠ ʩʝʙʷ. ʕʪʦ ʧʦʣʥʳʡ ʦʪʢʘʟ ʦʪ ʥʝʧʨʠʷʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʟʘʱʠʱʘʶʱʠʡ ʧʩʠʭʠʢʫ ʦʪ 

ʪʨʘʚʤʘʪʠʟʘʮʠʠ. ʇʨʠ ʨʘʮʠʦʥʘʣʠʟʘʮʠʠ ʣʠʯʥʦʩʪʴ ʩʦʟʜʘʝʪ ʣʦʛʠʯʝʩʢʠʝ ʠ ʙʣʘʛʦʚʠʜʥʳʝ 

ʦʙʦʩʥʦʚʘʥʠʷ ʩʚʦʝʛʦ ʠʣʠ ʯʫʞʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʜʝʡʩʪʚʠʡ ʠʣʠ ʧʝʨʝʞʠʚʘʥʠʡ, ʚʳʟʚʘʥʥʳʭ 

ʧʨʠʯʠʥʘʤʠ, ʢʦʪʦʨʳʝ ʣʠʯʥʦʩʪʴ ʥʝ ʤʦʞʝʪ ʧʨʠʟʥʘʪʴ ʠʟ-ʟʘ ʫʛʨʦʟʳ ʧʦʪʝʨʠ ʩʘʤʦʫʚʘʞʝʥʠʷ. ʇʨʠ 

ʵʪʦʤ ʩʧʦʩʦʙʝ ʟʘʱʠʪʳ ʥʝʨʝʜʢʦ ʥʘʙʣʶʜʘʶʪʩʷ ʦʯʝʚʠʜʥʳʝ ʧʦʧʳʪʢʠ ʦʙʝʩʮʝʥʠʪʴ ʟʥʘʯʠʤʦʩʪʴ 

ʢʘʢʦʛʦ-ʣʠʙʦ ʦʧʳʪʘ.  

ʀʥʜʠʚʠʜʫʘʣʴʥʦ-ʪʠʧʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʘʮʠʝʥʪʦʚ ʚʳʙʦʨʢʠ ʷʚʣʷʶʪʩʷ 

ʠʥʪʨʦʚʝʨʩʠʷ ʠ ʪʨʝʚʦʞʥʦʩʪʴ (ʈʠʩʫʥʦʢ 3). ʇʨʝʦʙʣʘʜʘʥʠʝ ʠʥʪʨʦʚʝʨʩʠʠ ʤʦʞʝʪ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦʙ ʘʢʮʝʥʪʫʠʨʦʚʘʥʥʦʡ ʯʝʨʪʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʜʘʥʥʳʭ ʠʩʩʣʝʜʫʝʤʳʭ 

ʭʘʨʘʢʪʝʨʥʳ ʦʙʨʘʱʝʥʥʦʩʪʴ ʚʦ ʚʥʫʪʨʝʥʥʠʡ ʤʠʨ ʩʚʦʠʭ ʧʝʨʝʞʠʚʘʥʠʡ, ʩʧʦʢʦʡʩʪʚʠʝ 

ʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʴ. ɺʳʨʘʞʝʥʥʘʷ ʰʢʘʣʘ ʪʨʝʚʦʞʥʦʩʪʠ ʤʦʞʝʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʜʘʥʥʳʭ 

ʧʘʮʠʝʥʪʦʚ ʢʘʢ ʦʩʪʦʨʦʞʥʳʭ ʚ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ ʣʶʜʝʡ, ʤʥʠʪʝʣʴʥʳʭ ʠ ʙʦʷʟʣʠʚʳʭ, ʘ ʚʳʩʦʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʜʘʥʥʦʡ ʰʢʘʣʝ ʦʪʨʘʞʘʶʪ ʩʢʣʦʥʥʦʩʪʴ ʢ ʥʘʚʷʟʯʠʚʳʤ ʩʪʨʘʭʘʤ ʠ ʧʘʥʠʯʝʩʢʠʤ 

ʨʝʘʢʮʠʷʤ.  

ʇʨʝʦʙʣʘʜʘʥʠʝ ʢʦʤʧʨʦʤʠʩʩʥʦʩʪʠ, ʟʘʚʠʩʠʤʦʩʪʠ ʠ ʢʦʥʬʦʨʤʥʦʩʪʠ (ʈʠʩʫʥʦʢ 4) ʫ 

ʨʝʩʧʦʥʜʝʥʪʦʚ ʜʘʥʥʦʡ ʚʳʙʦʨʢʠ ʤʦʞʝʪ ʛʦʚʦʨʠʪʴ ʦʙ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʠ ʥʘ ʦʙʱʝʧʨʠʥʷʪʳʝ 
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ʥʦʨʤʳ ʧʦʚʝʜʝʥʠʷ, ʧʨʠʥʷʪʠʝ ʤʥʝʥʠʷ ʙʦʣʴʰʠʥʩʪʚʘ. ʊʘʢʞʝ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʫ 

ʨʝʩʧʦʥʜʝʥʪʦʚ ʜʘʥʥʦʡ ʚʳʙʦʨʢʠ ʚʳʨʘʞʝʥʘ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʛʣʫʙʦʢʦʡ ʠ ʧʦʩʪʦʷʥʥʦʡ 

ʧʨʠʚʷʟʘʥʥʦʩʪʠ ʠ ʚ ʟʘʱʠʪʝ ʙʦʣʝʝ ʩʠʣʴʥʦʡ ʣʠʯʥʦʩʪʠ. 

 

 
ʈʠʩʫʥʦʢ 3. ɺʳʨʘʞʝʥʥʦʩʪʴ ʰʢʘʣ ʧʦ ʤʝʪʦʜʠʢʝ ʀʊʆ. 

 

 
 

ʈʠʩʫʥʦʢ 4. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʰʢʘʣ ʦʧʨʦʩʥʠʢʘ ʀʊʆ. 

 

ʇʨʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʦʙʨʘʪʥʘʷ ʫʤʝʨʝʥʥʘʷ ʩʚʷʟʴ, ʧʨʠ ʫʨʦʚʥʝ 

ʟʥʘʯʠʤʦʩʪʠ ʤʝʥʴʰʝ 0,05, ʤʝʞʜʫ ʵʤʦʮʠʦʥʘʣʴʥʳʤ ʩʪʠʣʝʤ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʠ 

ʪʘʢʠʤ ʚʠʜʦʤ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ, ʢʘʢ ʟʘʤʝʱʝʥʠʝ (r=ī0,327). ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, 

ʯʪʦ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʪʠʣʷ, ʚʳʨʘʞʝʥʥʦʩʪʴ ʟʘʤʝʱʝʥʠʷ ʙʫʜʝʪ 

ʫʚʝʣʠʯʠʚʘʪʴʩʷ. ɿʘʤʝʱʝʥʠʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʧʝʨʝʥʦʩʝ ʨʝʘʢʮʠʠ ʩ ʥʝʜʦʩʪʫʧʥʦʛʦ ʦʙʲʝʢʪʘ ʥʘ 

ʜʦʩʪʫʧʥʳʡ ʠʣʠ ʟʘʤʝʥʝ ʥʝʧʨʠʝʤʣʝʤʦʛʦ ʜʝʡʩʪʚʠʷ ʧʨʠʝʤʣʝʤʳʤ. ɿʘ ʩʯʝʪ ʪʘʢʦʛʦ ʧʝʨʝʥʦʩʘ 

ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʷʜʢʘ ʥʘʧʨʷʞʝʥʠʷ, ʩʦʟʜʘʥʥʦʛʦ ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʥʦʡ ʧʦʪʨʝʙʥʦʩʪʴʶ. ɼʣʷ 

ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʪʠʣʷ ʭʘʨʘʢʪʝʨʥʳ ʥʝʚʨʦʪʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʠ ʧʦʚʳʰʝʥʠʝ ʙʝʩʧʦʢʦʡʩʪʚʘ ʧʨʠ 

ʥʠʟʢʦʤ ʩʦʟʥʘʪʝʣʴʥʦʤ ʢʦʥʪʨʦʣʝ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʦʙʨʘʪʥʫʶ ʢʦʨʨʝʣʷʮʠʶ, 

ʪʘʢ ʢʘʢ ʚʩʣʝʜʩʪʚʠʝ ʚʳʨʘʞʝʥʥʦʩʪʠ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʪʠʣʷ ʜʣʷ ʠʩʩʣʝʜʫʝʤʳʭ ʙʫʜʝʪ ʭʘʨʘʢʪʝʨʥʦ 

ʚʳʨʘʞʝʥʠʝ ʩʚʦʝʛʦ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ çʟʜʝʩʴ ʠ ʩʝʡʯʘʩè, ʪʦʛʜʘ ʢʘʢ ʟʘʤʝʱʝʥʠʝ 
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ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʨʝʤʝʥʥʳʤ ʩʜʝʨʞʠʚʘʥʠʝʤ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʠʤʧʫʣʴʩʦʚ ʠ ʧʝʨʝʥʦʩʦʤ ʨʝʘʢʮʠʠ 

ʥʘ ʦʙʲʝʢʪ ʠʣʠ ʜʝʡʩʪʚʠʝ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʯʠʩʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʫʤʝʨʝʥʥʘʷ 

ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʩʚʷʟʴ ʨʘʮʠʦʥʘʣʠʟʘʮʠʠ ʩ ʢʦʛʥʠʪʠʚʥʳʤ (r=0,317 ʧʨʠ P<0,05) ʠ ʧʦʚʝʜʝʥʯʝʩʢʠʤ 

(r=0,657 ʧʨʠ P<0,01) ʩʪʠʣʷʤʠ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ 

ʧʨʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʢʦʛʥʠʪʠʚʥʦʛʦ ʠ ʧʦʚʝʜʝʥʯʝʩʢʦʛʦ ʩʪʠʣʷ ʨʘʮʠʦʥʘʣʠʟʘʮʠʷ ʪʘʢ ʞʝ ʙʫʜʝʪ 

ʚʳʨʘʞʝʥʘ ʩʠʣʴʥʝʝ. ʋ ʧʘʮʠʝʥʪʦʚ ʚʳʙʦʨʢʠ ʧʨʝʦʙʣʘʜʘʶʪ ʢʦʛʥʠʪʠʚʥʳʡ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠʡ ʩʪʠʣʠ 

ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʠʩʩʣʝʜʫʝʤʳʭ ʙʫʜʝʪ ʭʘʨʘʢʪʝʨʥʘ 

ʧʦʚʳʰʝʥʥʘʷ ʨʘʮʠʦʥʘʣʠʟʘʮʠʷ. ɼʣʷ ʜʘʥʥʳʭ ʩʪʠʣʝʡ ʧʦʚʝʜʝʥʠʷ ʭʘʨʘʢʪʝʨʥʦ ʩʪʨʝʤʣʝʥʠʝ ʢ 

ʠʥʪʝʣʣʝʢʪʫʘʣʠʟʘʮʠʠ ʯʫʚʩʪʚ ʠ ʥʝʫʤʝʥʠʝ ʠʭ ʨʘʩʧʦʟʥʘʚʘʪʴ, ʧʦʵʪʦʤʫ ʫ ʙʦʣʴʥʳʭ ʥʘʙʣʶʜʘʶʪʩʷ 

ʪʨʫʜʥʦʩʪʠ ʚ ʠʭ ʚʳʨʘʞʝʥʠʠ ʠ ʦʩʦʟʥʘʥʠʠ, ʦʥʠ ʩʪʨʝʤʷʪʩʷ ʩʜʝʨʞʠʚʘʪʴ ʠʣʠ ʚʳʪʝʩʥʷʪʴ ʵʤʦʮʠʠ.  

ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʫʤʝʨʝʥʥʫʶ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ 

ʧʦʚʝʜʝʥʯʝʩʢʠʤ ʩʪʠʣʝʤ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʠ ʪʘʢʠʤʠ ʚʠʜʘʤʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ 

ʟʘʱʠʪʳ, ʢʘʢ ʚʳʪʝʩʥʝʥʠʝ (r=0,380 ʧʨʠ P<0,05) ʠ ʨʝʛʨʝʩʩʠʷ (r=0,398 ʧʨʠ P<0,05). ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʧʨʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʧʦʚʝʜʝʥʯʝʩʢʦʛʦ ʩʪʠʣʷ ʚʳʪʝʩʥʝʥʠʝ ʠ 

ʨʝʛʨʝʩʩʠʷ ʪʘʢʞʝ ʙʫʜʫʪ ʚʳʨʘʞʝʥʳ ʩʠʣʴʥʝʝ. ɺʳʪʝʩʥʝʥʠʝ ʧʨʦʷʚʣʷʝʪʩʷ ʫʜʘʣʝʥʠʝʤ ʧʨʦʙʣʝʤʳ ʠʟ 

ʦʙʣʘʩʪʠ ʩʦʟʥʘʥʠʷ ʚ ʦʙʣʘʩʪʴ ʙʝʩʩʦʟʥʘʪʝʣʴʥʦʛʦ, ʥʦ ʥʝ ʫʜʘʣʝʥʠʝʤ ʝʝ ʠʟ ʧʩʠʭʠʢʠ ʯʝʣʦʚʝʢʘ, ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʵʤʦʮʠʦʥʘʣʴʥʘʷ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʠ ʪʨʘʚʤʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʧʨʦʙʣʝʤʳ ʥʘ ʦʨʛʘʥʠʟʤ 

ʩʦʭʨʘʥʷʝʪʩʷ. ʇʨʠ ʜʝʡʩʪʚʠʠ ʨʝʛʨʝʩʩʠʠ ʤʦʞʥʦ ʚʠʜʝʪʴ, ʢʘʢ ʠʥʜʠʚʠʜ ʚʳʙʠʨʘʝʪ ʧʨʠ ʧʩʠʭʠʯʝʩʢʦʡ 

ʘʜʘʧʪʘʮʠʠ ʫʭʦʜ ʚ ʜʝʪʩʪʚʦ. ʆʪʣʠʯʠʪʝʣʴʥʳʤ ʧʨʠʟʥʘʢʦʤ ʤʝʭʘʥʠʟʤʘ ʨʝʛʨʝʩʩʠʠ ʷʚʣʷʝʪʩʷ 

ʩʪʨʝʤʣʝʥʠʝ ʢ ʦʜʥʦʤʫ, ʦʯʝʥʴ ʚʘʞʥʦʤʫ ʤʦʪʠʚʫ: ʦʯʝʥʴ ʩʠʣʴʥʦ ʫʧʨʦʩʪʠʪʴ ʤʠʨ, ʩʜʝʣʘʪʴ ʝʛʦ 

ʧʦʥʷʪʥʳʤ. ɺ ʩʠʪʫʘʮʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʜʠʩʪʨʝʩʩʘ ʦʜʥʠʤ ʠʟ ʧʨʦʷʚʣʝʥʠʡ ʨʝʛʨʝʩʩʠʠ ʤʦʛʫʪ ʩʪʘʪʴ 

ʫʧʨʦʱʝʥʠʝ ʬʦʨʤʳ ʧʦʚʝʜʝʥʠʷ, ʩʪʨʝʤʣʝʥʠʝ ʩʥʷʪʴ ʩ ʩʝʙʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ. ɼʣʷ ʧʦʚʝʜʝʥʯʝʩʢʦʛʦ 

ʩʪʠʣʷ ʭʘʨʘʢʪʝʨʥʦ ʢʫʧʠʨʦʚʘʥʠʝ ʬʨʫʩʪʨʘʮʠʦʥʥʦʡ ʩʠʪʫʘʮʠʠ ʩʦʤʘʪʦʛʝʥʥʦʛʦ ʩʪʨʝʩʩʘ 

ʧʦʚʝʜʝʥʯʝʩʢʠ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʧʨʷʤʫʶ ʢʦʨʨʝʣʷʮʠʶ, ʪʘʢ ʢʘʢ ʚʩʣʝʜʩʪʚʠʝ 

ʚʳʨʘʞʝʥʥʦʩʪʠ ʧʦʚʝʜʝʥʯʝʩʢʦʛʦ ʩʪʠʣʷ ʜʣʷ ʠʩʩʣʝʜʫʝʤʳʭ ʙʫʜʝʪ ʭʘʨʘʢʪʝʨʥʦ ʚʳʪʝʩʥʠʪʴ 

ʥʝʧʨʠʝʤʣʝʤʳʝ ʧʝʨʝʞʠʚʘʥʠʷ ʠ ʫʧʨʦʩʪʠʪʴ ʩʝʙʝ ʞʠʟʥʴ. 
 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʙʦʣʴʥʳʭ ʩʠʬʠʣʠʩʦʤ ʥʘʠʙʦʣʝʝ ʩʚʦʡʩʪʚʝʥʥʳ ʜʚʘ ʩʪʠʣʷ 

ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ð ʢʦʛʥʠʪʠʚʥʳʡ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠʡ. ʇʘʮʠʝʥʪʘʤ ʩ 

ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʢʦʛʥʠʪʠʚʥʳʤ ʩʪʠʣʝʤ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʩʚʦʡʩʪʚʝʥʥʦ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʠʯʠʥʳ ʫʭʫʜʰʝʥʠʷ ʩʘʤʦʯʫʚʩʪʚʠʷ, ʥʘʭʦʜʠʪʴ ʣʦʛʠʯʝʩʢʦʝ ʦʙʲʷʩʥʝʥʠʝ 

ʥʘʨʫʰʝʥʠʷʤ ʟʜʦʨʦʚʴʷ. ʊʘʢʞʝ ʠʤ ʧʨʠʩʫʱʝ ʟʘʪʨʫʜʥʝʥʠʝ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʵʤʦʮʠʡ ʠ ʪʝʣʝʩʥʳʭ 

ʦʱʫʱʝʥʠʡ, ʪʨʫʜʥʦʩʪʠ ʚ ʚʝʨʙʘʣʠʟʘʮʠʠ ʯʫʚʩʪʚ, ʠʭ ʯʨʝʟʤʝʨʥʦʡ ʩʜʝʨʞʘʥʥʦʩʪʠ. ɼʣʷ ʧʘʮʠʝʥʪʦʚ ʩ 

ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʧʦʚʝʜʝʥʯʝʩʢʠʤ ʩʪʠʣʝʤ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʭʘʨʘʢʪʝʨʥʘ 

ʟʘʤʢʥʫʪʦʩʪʴ, ʧʨʦʪʠʚʦʨʝʯʠʝ ʤʦʪʠʚʦʚ ʠ ʩʜʝʨʞʘʥʥʦʩʪʴ ʚ ʧʨʦʷʚʣʝʥʠʠ ʯʫʚʩʪʚ, ʘ ʪʘʢʞʝ 

ʚʳʪʝʩʥʝʥʠʝ ʤʳʩʣʝʡ ʦ ʧʣʦʭʦʤ ʩʘʤʦʯʫʚʩʪʚʠʠ ʠʣʠ çʫʭʦʜ ʚ ʙʦʣʝʟʥʴè.  

ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʫ ʧʘʮʠʝʥʪʦʚ ʚʳʙʦʨʢʠ 

ʷʚʣʷʶʪʩʷ ʧʨʦʝʢʮʠʷ, ʦʪʨʠʮʘʥʠʝ ʠ ʨʘʮʠʦʥʘʣʠʟʘʮʠʷ. ʇʨʦʝʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʩʥʷʪʴ ʩ ʩʝʙʷ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʥʝʧʨʠʝʤʣʝʤʳʝ ʜʣʷ ʣʠʯʥʦʩʪʠ ʯʝʨʪʳ ʭʘʨʘʢʪʝʨʘ, ʞʝʣʘʥʠʷ ʠʣʠ ʧʦʩʪʫʧʢʠ. 

ʆʪʨʠʮʘʥʠʝ ʜʘʝʪ ʟʘʱʠʪʫ ʧʩʠʭʠʢʝ ʦʪ ʪʨʘʚʤʘʪʠʟʘʮʠʠ ʥʝʧʨʠʷʪʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʘ ʧʨʠ 

ʨʘʮʠʦʥʘʣʠʟʘʮʠʠ ʣʠʯʥʦʩʪʴ ʩʦʟʜʘʝʪ ʣʦʛʠʯʝʩʢʠʝ ʠ ʧʨʠʝʤʣʝʤʳʝ ʦʙʦʩʥʦʚʘʥʠʷ ʩʚʦʝʛʦ ʠʣʠ ʯʫʞʦʛʦ 

ʧʦʚʝʜʝʥʠʷ, ʜʝʡʩʪʚʠʡ ʠʣʠ ʧʝʨʝʞʠʚʘʥʠʡ, ʚʳʟʚʘʥʥʳʭ ʧʨʠʯʠʥʘʤʠ, ʢʦʪʦʨʳʝ ʣʠʯʥʦʩʪʴ ʥʝ ʤʦʞʝʪ 

ʧʨʠʟʥʘʪʴ ʠʟ-ʟʘ ʫʛʨʦʟʳ ʧʦʪʝʨʠ ʩʘʤʦʫʚʘʞʝʥʠʷ. ʀʥʜʠʚʠʜʫʘʣʴʥʦ-ʪʠʧʦʣʦʛʠʯʝʩʢʠʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʙʦʣʴʥʳʭ ʩʠʬʠʣʠʩʦʤ ʷʚʣʷʶʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝ ʠʥʪʨʦʚʝʨʩʠʠ ʠ ʪʨʝʚʦʞʥʦʩʪʠ, ʯʪʦ 

ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʟʘʤʢʥʫʪʦʩʪʠ ʠ ʦʩʪʦʨʦʞʥʦʩʪʠ ʚ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ. ʇʨʝʦʙʣʘʜʘʥʠʝ 
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ʢʦʤʧʨʦʤʠʩʩʥʦʩʪʠ, ʟʘʚʠʩʠʤʦʩʪʠ ʠ ʢʦʥʬʦʨʤʥʦʩʪʠ ʫ ʧʘʮʠʝʥʪʦʚ ʚʳʙʦʨʢʠ ʤʦʛʫʪ ʛʦʚʦʨʠʪʴ ʦʙ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʠ ʥʘ ʦʙʱʝʧʨʠʥʷʪʳʝ ʥʦʨʤʳ ʧʦʚʝʜʝʥʠʷ, ʩʣʝʜʦʚʘʥʠʝ ʤʥʝʥʠʶ ʙʦʣʴʰʠʥʩʪʚʘ.  

ɻʠʧʦʪʝʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʜʠʣʘʩʴ ð ʩʪʠʣʴ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʫ 

ʙʦʣʴʥʳʭ ʩʠʬʠʣʠʩʦʤ ʩʚʷʟʘʥ ʩ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʠʤʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤʠ ʟʘʱʠʪʘʤʠ. ʆʜʥʘʢʦ 

ʧʦʣʫʯʝʥʥʳʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʷʚʣʷʶʪʩʷ ʫʤʝʨʝʥʥʳʤʠ. ʈʘʩʰʠʨʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʚʳʙʦʨʢʠ 

ʠ ʫʚʝʣʠʯʝʥʠʝ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʣʫʯʝʥʠʶ ʙʦʣʝʝ 

ʥʘʜʝʞʥʳʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʜʘʥʥʳʭ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʘ ʧʩʠʭʦʛʠʛʠʝʥʳ 

ʠ ʧʩʠʭʦʧʨʦʬʠʣʘʢʪʠʢʠ, ʩʦʩʪʘʚʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʚʨʘʯʘʤ 

ʧʦ ʨʘʙʦʪʝ ʩ ʧʘʮʠʝʥʪʘʤʠ ʩ ʩʠʬʠʣʠʩʦʤ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʈʦʤʘʥʯʫʢ ʅ. ʇ. ʦʪ ʠʟʦʙʨʝʪʝʥʠʷ ʚ 2010 ʛʦʜʫ (ʉʧʦʩʦʙ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʜʣʷ ʧʠʱʝʚʦʛʦ ʧʨʦʜʫʢʪʘ ʙʳʩʪʨʦʛʦ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʠ 

ʩʧʦʩʦʙ ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʱʝʚʦʛʦ ʧʨʦʜʫʢʪʘ ʙʳʩʪʨʦʛʦ ʧʨʠʛʦʪʦʚʣʝʥʠʷ. ʇʘʪʝʥʪ 

ʈʌ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ ˉ2423873, ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ ʧʦʚʳʰʝʥʠʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʟʘ ʩʯʝʪ ʚʚʝʜʝʥʠʷ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʧʠʱʝʚʳʭ ʚʝʱʝʩʪʚ ʚ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʪ ʜʣʷ ʧʦʜʘʚʣʝʥʠʷ ʩʚʦʙʦʜʥʦʨʘʜʠʢʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, 

ʠʥʚʘʟʠʚʥʦʡ ʜʝʪʦʢʩʠʢʘʮʠʠ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, ʦʧʪʠʤʠʟʘʮʠʠ ʥʝʡʨʦʛʝʥʥʦʡ ʨʝʛʫʣʷʮʠʠ 

ʩʦʩʫʜʠʩʪʦʛʦ ʪʦʥʫʩʘ ʧʨʠ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʦʥʠʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ 

ʬʫʥʢʮʠʡ ʫ ʣʠʮ ʤʫʞʩʢʦʛʦ ʠ ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʧʫʪʝʤ ʦʧʪʠʤʠʟʘʮʠʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʦʜʫʢʪʘ), ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ (https://doi.org/10.33619/2414-2948/58/14) 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʦʚʘʷ ʫʧʨʘʚʣʷʝʤʘʷ ʟʜʦʨʦʚʘʷ ʙʠʦʤʠʢʨʦʙʠʦʪʘ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ çʤʦʟʛʘ ʠ ʤʠʢʨʦʙʠʦʪʳè ð ɻ ʪʦ ʜʦʣʛʦʚʨʝʤʝʥʥʘʷ 

ʤʝʜʠʮʠʥʩʢʘʷ ʧʨʦʛʨʘʤʤʘ ʧʘʮʠʝʥʪʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ 

ʧʠʪʘʪʝʣʴʥʦʡ ʵʧʠʛʝʥʝʪʠʢʠ ʠ ʬʘʨʤʵʧʠʛʝʥʝʪʠʢʠ, ʘ ʛʣʘʚʥʦʝ  ʧʨʦʚʝʜʝʥʠʶ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʧʦʣʠʧʨʘʛʤʘʟʠʠ. ɻʣʘʚʥʳʡ ʜʚʠʛʘʪʝʣʴ ʜʦʣʛʦʣʝʪʠʷ ʯʝʣʦʚʝʢʘ ð ɻ ʪʦ, ʢʦʛʜʘ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ 

ʧʘʤʷʪʴ ʦʩʪʘʝʪʩʷ ʩʪʘʙʠʣʴʥʦʡ, ʘ ʨʘʮʠʦʥ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ (ʟʜʦʨʦʚʦʛʦ) ʜʠʝʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ ʠ 

ʩʪʨʫʢʪʫʨʘ ʟʜʦʨʦʚʦʡ ʙʠʦʤʠʢʨʦʙʠʦʪʳ ð ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʧʦʯʪʠ ʥʝʠʟʤʝʥʥʳʤʠ. ʄʠʢʨʦʙʠʦʤ 

ʯʝʣʦʚʝʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ ʤʠʢʨʦʙʦʚ, ʥʘʩʝʣʷʶʱʠʭ ʦʨʛʘʥʠʟʤ. 

ʄʠʢʨʦʙʠʦʤ ʢʠʰʝʯʥʠʢʘ ʯʝʣʦʚʝʢʘ ð ʫʥʠʢʘʣʴʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚʣʠʷʶʱʠʭ 

ʥʘ ʮʝʣʳʡ ʨʷʜ ʚʘʞʥʳʭ ʧʨʦʮʝʩʩʦʚ: ʦʪ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠ ʠʤʤʫʥʥʳʭ ʜʦ ʢʦʛʥʠʪʠʚʥʳʭ, ʘ 

ʦʪʢʣʦʥʝʥʠʝ ʝʛʦ ʩʦʩʪʘʚʘ ʦʪ ʥʦʨʤʳ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʩʦʩʪʦʷʥʠʡ. ɺʨʝʜʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʩʪʘʚʝ ʠʣʠ ʢʦʣʠʯʝʩʪʚʝ ʢʠʰʝʯʥʳʭ ʙʘʢʪʝʨʠʡ, ʦʙʳʯʥʦ 

ʥʘʟʳʚʘʝʤʳʝ ʜʠʩʙʘʢʪʝʨʠʦʟʦʤ ʢʠʰʝʯʥʠʢʘ, ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ ʨʘʟʚʠʪʠʝʤ ʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝʤ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʚʢʣʶʯʘʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ (ʉʉɿ). ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʙʦʣʴʰʠʥʩʪʚʦ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʉʉɿ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʪʘʨʝʥʠʝ, ʦʞʠʨʝʥʠʝ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʨʝʞʠʤʳ 
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ʧʠʪʘʥʠʷ ʠ ʤʘʣʦʧʦʜʚʠʞʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ, ʚʳʟʳʚʘʶʪ ʜʠʩʙʘʢʪʝʨʠʦʟ ʢʠʰʝʯʥʠʢʘ. ɼʠʩʙʘʢʪʝʨʠʦʟ 

ʩʚʷʟʘʥ ʩ ʚʦʩʧʘʣʝʥʠʝʤ ʢʠʰʝʯʥʠʢʘ ʠ ʩʥʠʞʝʥʠʝʤ ʮʝʣʦʩʪʥʦʩʪʠ ʢʠʰʝʯʥʦʛʦ ʙʘʨʴʝʨʘ, ʯʪʦ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʫʚʝʣʠʯʠʚʘʝʪ ʫʨʦʚʥʠ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʙʘʢʪʝʨʠʡ ʠ 

ʤʠʢʨʦʙʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʉʉɿ. ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ 

ʦʙʟʦʨʘ ʷʚʣʷʝʪʩʷ ʦʙʦʙʱʝʥʠʝ ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ ʦ ʨʦʣʠ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ ʚ ʨʝʛʫʣʷʮʠʠ 

ʬʫʥʢʮʠʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʷʤ ʤʠʢʨʦʙʠʦʤʘ, ʩʚʷʟʘʥʥʳʤ ʩ ʧʠʪʘʥʠʝʤ, ʪʘʢʞʝ ʢʣʝʪʦʯʥʳʤ ʤʝʭʘʥʠʟʤʘʤ, ʩ 

ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʠʢʨʦʙʠʦʤ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴ ʨʠʩʢ ʉʉɿ. 

 

Abstract. In studies Romanchuk N. P. from invention in 2010 (A method for producing a 

cereal component for an instant food product and a method for producing a functional instant food 

product. RF patent for invention ˉ2423873, consisting in increasing the preventive effect on the 

human body through the introduction of vital food substances into a functional food product to 

suppress free radical activity, invasive detoxification of the human body, optimizing neurogenic 

regulation of vascular tone in arterial hypertension and restoring reproductive functions in males 

and females by optimizing the quality structure of product components), to the present 

(https://doi.org/10.33619/2414-2948/58/14) it has been shown that a new managed healthy 

biomicrobiota and personalized functional and balanced nutrition of the ñbrain and microbiotaò is a 

long-term medical program of the patient, which allows the combined use of nutritional epigenetics 

and pharmaceuticals, and most importantly the prevention of polypharmacy. The main engine of 

human longevity is when microbiological memory remains stable, and the diet of functional 

(healthy) dietary nutrition and the structure of healthy biomicrobiota function almost unchanged. 

The human microbiome is a collection of all microbes that inhabit the body. The human gut 

microbiome is a unique collection of microorganisms that affect a number of important processes: 

from metabolic and immune to cognitive, and deviation of its composition from the norm leads to 

the development of various pathological conditions. Harmful changes in the composition or number 

of gut bacteria, commonly referred to as intestinal dysbacteriosis, have been associated with the 

development and progression of numerous diseases, including cardiovascular (CVD) diseases. Most 

CVD risk factors, including aging, obesity, certain dietary patterns, and sedentary lifestyles, have 

been shown to cause bowel dysbiosis. Dysbacteriosis is associated with gut inflammation and 

reduced gut barrier integrity, which in turn increases levels of circulating structural components of 

bacteria and microbial metabolites that may contribute to CVD development. The purpose of the 

present review is to summarize available data on the role of the gut microbiome in the regulation of 

cardiovascular function and pathological processes. Particular attention is paid to dietary-related 

microbiome changes, as well as cellular mechanisms by which the microbiome can alter CVD risk. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʘʷ ʩʠʩʪʝʤʘ, ʤʠʢʨʦʙʠʦʪʘ, ʢʠʰʝʯʥʠʢ, ʜʠʩʙʘʢʪʝʨʠʦʟ, 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʟʘʙʦʣʝʚʘʥʠʷ. 

 

Keywords: cardiovascular system, microbiota, intestine, dysbacteriosis, cardiovascular 

diseases. 

 

ɺʚʝʜʝʥʠʝ 

ɺʦ ʚʩʝʤ ʤʠʨʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʟʘʙʦʣʝʚʘʥʠʷ (ʉʉɿ) ʦʙʭʦʜʷʪʩʷ ʧʦʯʪʠ ʚ 1 ʪʨʠʣʣʠʦʥ 

ʜʦʣʣʘʨʦʚ ʚ ʛʦʜ ʠ ʙʦʣʝʝ ʚʝʢʘ ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ ʙʦʣʝʝ ʦʜʥʦʡ ʪʨʝʪʠ ʚʩʝʭ ʩʤʝʨʪʝʡ, ʦʩʪʘʚʘʷʩʴ 

ʚʝʜʫʱʝʡ ʧʨʠʯʠʥʦʡ ʩʤʝʨʪʠ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʉʐɸ. ʅʝʩʤʦʪʨʷ ʥʘ 
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ʟʥʘʯʠʪʝʣʴʥʳʝ ʫʩʧʝʭʠ ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʣʝʯʝʥʠʠ, ʦʞʠʜʘʝʪʩʷ, ʯʪʦ ʩʪʘʨʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʠ ʨʦʩʪ 

ʦʞʠʨʝʥʠʷ ʧʨʠʚʝʜʫʪ ʢ ʪʦʤʫ, ʯʪʦ ʢ 2030 ʛʦʜʫ ʧʦʯʪʠ ʧʦʣʦʚʠʥʘ ʥʘʩʝʣʝʥʠʷ ʉʐɸ ʙʫʜʝʪ ʩʪʨʘʜʘʪʴ 

ʦʪ ʵʪʦʡ ʧʘʪʦʣʦʛʠʠ. ɺ ʩʚʝʪʝ ʵʪʦʡ ʩʪʘʪʠʩʪʠʢʠ ʚʳʷʩʥʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʉʉɿ ʠ ʦʧʨʝʜʝʣʝʥʠʝ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʮʝʣʝʡ ʜʣʷ ʠʭ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʠʤʝʶʪ 

ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʙʠʦʤʝʜʠʮʠʥʩʢʦʝ ʟʥʘʯʝʥʠʝ [1]. 

ɺ ʪʝʣʝ ʯʝʣʦʚʝʢʘ ʦʙʠʪʘʝʪ ʨʘʟʥʦʦʙʨʘʟʥʘʷ ʵʢʦʩʠʩʪʝʤʘ ʠʟ ʪʨʠʣʣʠʦʥʦʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, 

ʚʤʝʩʪʝ ʥʘʟʳʚʘʝʤʳʭ ʤʠʢʨʦʙʠʦʪʦʡ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʙʘʢʪʝʨʠʡ, ʘʨʭʝʡ (ʦʪ ʛʨʝʯʝʩʢʦʛʦ ʘʨʭʝʦʩ ð 

ʩʪʘʨʳʡ ð ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʦʜʥʦʢʣʝʪʦʯʥʳʝ ʙʝʟʲʷʜʝʨʥʳʝ ʦʨʛʘʥʠʟʤʳ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʪ 

ʙʘʢʪʝʨʠʡ ʠ ʵʫʢʘʨʠʦʪʦʚ. ʕʪʦ ʥʘʠʤʝʥʝʝ ʠʟʫʯʝʥʥʘʷ ʠ, ʚʦʟʤʦʞʥʦ, ʜʨʝʚʥʝʡʰʘʷ ʛʨʫʧʧʘ ʢʣʝʪʦʯʥʳʭ 

ʦʨʛʘʥʠʟʤʦʚ), ʛʨʠʙʦʚ, ʚʠʨʫʩʦʚ ʠ ʥʘʩʝʣʷʶʪ ʧʦʯʪʠ ʚʩʝ ʫʯʘʩʪʢʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʪʝʣʘ. ʉʘʤʘʷ 

ʙʦʣʴʰʘʷ ʧʦʧʫʣʷʮʠʷ ʤʠʢʨʦʙʦʚ ʥʘʭʦʜʠʪʩʷ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ, ʛʜʝ ʦʙʠʪʘʶʪ ʜʝʩʷʪʢʠ 

ʪʨʠʣʣʠʦʥʦʚ ʤʠʢʨʦʙʦʚ ʠ ʥʝ ʤʝʥʝʝ 1000 ʚʠʜʦʚ ʙʘʢʪʝʨʠʡ. 

ʄʠʢʨʦʬʣʦʨʘ ʢʠʰʝʯʥʠʢʘ ʠ ʝʛʦ ʢʦʣʣʝʢʪʠʚʥʳʡ ʛʝʥʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʥʘʟʳʚʘʝʤʳʡ 

ʢʠʰʝʯʥʳʡ ʤʠʢʨʦʙʠʦʤ, ʩʦʜʝʨʞʘʪ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʚ 100 ʨʘʟ ʙʦʣʴʰʝ ʛʝʥʦʚ, ʯʝʤ ʥʘʰ 

ʩʦʙʩʪʚʝʥʥʳʡ ʛʝʥʦʤ. ɹʦʣʝʝ ʤʠʣʣʠʘʨʜʘ ʣʝʪ ʩʦʚʤʝʩʪʥʦʡ ʵʚʦʣʶʮʠʠ ʩʦʟʜʘʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ 

ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʣʶʜʴʤʠ ʠ ʠʭ ʤʠʢʨʦʙʥʳʤʠ ʩʠʤʙʠʦʥʪʘʤʠ, ʠ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ 

ʤʠʢʨʦʙʠʦʤ ʢʠʰʝʯʥʠʢʘ ʨʝʛʫʣʠʨʫʝʪ ʤʥʦʛʠʝ ʘʩʧʝʢʪʳ ʬʠʟʠʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘ, ʚʢʣʶʯʘʷ ʨʘʟʚʠʪʠʝ ʠ 

ʨʝʛʫʣʷʮʠʶ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʟʘʱʠʪʫ ʦʪ ʨʘʟʣʠʯʥʳʭ ʧʘʪʦʛʝʥʦʚ, ʫʩʪʨʘʥʝʥʠʝ ʵʢʟʦʛʝʥʥʳʭ 

ʪʦʢʩʠʥʦʚ, ʨʝʛʫʣʷʮʠʶ ʬʫʥʢʮʠʠ ʢʠʰʝʯʥʠʢʘ, ʩʠʥʪʝʟ, ʘʙʩʦʨʙʮʠʶ ʠ ʤʝʪʘʙʦʣʠʟʤ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ [2ï3]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʠʟʥʘʥʥʫʶ ʚʘʞʥʦʩʪʴ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ ʜʣʷ ʬʠʟʠʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘ, 

ʝʛʦ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʘʭ ʙʦʣʝʟʥʠ, ʪʦʣʴʢʦ ʥʘʯʘʣʘ ʧʨʦʷʚʣʷʪʴʩʷ ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ. ʕʪʦʤʫ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʥʦʚʳʝ ʘʥʘʣʠʟʳ, ʩʧʦʩʦʙʥʳʝ ʙʦʣʝʝ ʪʱʘʪʝʣʴʥʦ ʦʙʥʘʨʫʞʠʚʘʪʴ ʠ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʤʠʢʨʦʙʠʦʪʫ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʤʠʢʨʦʙʠʦʤ, ʘ ʪʘʢʞʝ ʥʦʚʘʪʦʨʩʢʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʦʜʝʣʝʡ, ʪʘʢʠʭ ʢʘʢ ʩʪʝʨʠʣʠʟʘʮʠʷ ʤʳʰʝʡ ʙʝʟ ʤʠʢʨʦʙʠʦʪʳ 

(GF) ʠ ʪʨʘʥʩʧʣʘʥʪʘʮʠʷ ʬʝʢʘʣʴʥʦʡ ʤʠʢʨʦʙʠʦʪʳ [4].  

ʇʨʦʚʝʜʝʥʦ ʥʝʩʢʦʣʴʢʦ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʠʩʩʣʝʜʦʚʘʥʠʝ çɽʚʨʦʧʝʡʩʢʘʷ ʤʝʪʘʛʝʥʦʤʠʢʘ ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʯʝʣʦʚʝʢʘè (MetaHIT) ʠ 

ʘʤʝʨʠʢʘʥʩʢʦʝ çʄʠʢʨʦʙʠʦʤ ʯʝʣʦʚʝʢʘè. ʇʨʦʝʢʪ ʙʳʣ ʠʥʠʮʠʠʨʦʚʘʥ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʠʢʨʦʙʠʦʤʘ ʚ ʟʜʦʨʦʚʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ [5ï7]. ʀʟ-ʟʘ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʤʝʞʣʠʯʥʦʩʪʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʩʦʩʪʘʚʝ ʤʠʢʨʦʙʠʦʤʘ ʦʧʨʝʜʝʣʝʥʠʝ çʟʜʦʨʦʚʦʛʦè 

ʤʠʢʨʦʙʠʦʤʘ ʦʢʘʟʘʣʦʩʴ ʪʨʫʜʥʳʤ, ʭʦʪʷ ʦʙʱʝʧʨʠʟʥʘʥʦ, ʯʪʦ ʤʠʢʨʦʙʠʦʤ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤ ʦʙʱʠʤ ʤʠʢʨʦʙʥʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ, ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʚʥʝʰʥʝʤʫ 

ʚʣʠʷʥʠʶ ʠ ʧʨʝʦʙʣʘʜʘʥʠʝʤ Bacteroidetes (ʙʘʢʪʝʨʠʦʠʜʝʪʳ) ʠ Firmicutes (ʬʠʨʤʠʢʫʪʳ) [7ï8]. 

ʅʘʨʫʰʝʥʠʝ ʟʜʦʨʦʚʦʡ ʤʠʢʨʦʙʠʦʪʳ ʠʣʠ ʜʠʩʙʘʢʪʝʨʠʦʟ ʤʦʞʥʦ ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ 

ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʜʠʩʙʘʣʘʥʩ ʤʝʞʜʫ ʟʘʱʠʪʥʳʤʠ ʠ ʚʨʝʜʥʳʤʠ ʙʘʢʪʝʨʠʷʤʠ, ʯʪʦ ʯʘʩʪʦ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝʤ ʤʠʢʨʦʙʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʯʠʩʣʝʥʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʪʠʧʦʚ [7ï9]. Ley R.E. et al (2005) ʙʳʣʠ ʦʜʥʠʤʠ ʠʟ 

ʧʝʨʚʳʭ, ʢʪʦ ʩʚʷʟʘʣ ʜʠʩʙʘʢʪʝʨʠʦʟ ʩ ʦʞʠʨʝʥʠʝʤ, ʩʦʦʙʱʠʚ ʚ ʨʷʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʯʪʦ ʫ ʪʫʯʥʳʭ 

ʤʳʰʝʡ ʠ ʣʶʜʝʡ ʥʘʙʣʶʜʘʝʪʩʷ ʜʠʩʙʘʢʪʝʨʠʦʟ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʩʥʠʞʝʥʠʝʤ Bacteroidetes ʠ 

ʫʚʝʣʠʯʝʥʠʝʤ Firmicutes [10]. ʕʪʠ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʤʳʰʘʭ 

GF, ʢʦʪʦʨʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʤʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʘʢʦʧʣʝʥʠʶ ʞʠʨʘ ʟʘ 

ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʧʦʛʣʦʱʝʥʠʷ ʵʥʝʨʛʠʠ ʠ ʣʠʧʦʛʝʥʝʟʘ de novo ʧʨʠ ʧʦʜʘʚʣʝʥʠʷ ʣʠʧʦʣʠʟʘ 

ʘʜʠʧʦʮʠʪʦʚ [11]. ɹʦʣʝʝ ʧʦʜʨʦʙʥʘʷ ʧʨʠʯʠʥʥʘʷ ʨʦʣʴ ʤʠʢʨʦʙʠʦʤʘ ʚ ʦʞʠʨʝʥʠʠ ʙʳʣʘ ʧʦʟʞʝ 

ʧʨʝʜʩʪʘʚʣʝʥʘ V. K. Ridaura et al. (2013), ʢʦʪʦʨʳʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ, ʯʪʦ ʪʨʘʥʩʧʣʘʥʪʘʮʠʷ 

ʬʝʢʘʣʴʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʦʪ ʯʝʣʦʚʝʯʝʩʢʠʭ ʙʣʠʟʥʝʮʦʚ, ʜʠʩʢʦʨʜʘʥʪʥʳʭ ʧʦ ʦʞʠʨʝʥʠʶ, ʤʳʰʘʤ GF 
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ʧʨʠʚʦʜʠʣʘ ʢ ʠʟʤʝʥʝʥʠʷʤ ʚʝʩʘ ʪʝʣʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʝʥʦʪʠʧʦʤ ʜʦʥʦʨʘ [12].  

ʇʦ ʤʝʨʝ ʥʘʢʦʧʣʝʥʠʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʩʚʷʟʠ ʤʠʢʨʦʙʠʦʤʘ ʩʦ ʩʪʘʪʫʩʦʤ ʦʞʠʨʝʥʠʷ 

ʧʦʩʣʝʜʫʶʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʚʳʷʚʣʝʥʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʜʠʩʙʠʦʟʦʤ ʠ 

ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ ʜʠʩʬʫʥʢʮʠʝʡ, ʩʚʷʟʘʥʥʦʡ ʩ ʦʞʠʨʝʥʠʝʤ. ʅʘʧʨʠʤʝʨ, ʚ ʩʝʨʠʠ ʨʘʙʦʪ Cani P. D. et 

al. (2008) ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ, ʯʪʦ ʜʠʩʙʘʢʪʝʨʠʦʟ ʢʠʰʝʯʥʠʢʘ ʫ ʤʳʰʝʡ ʩ ʛʠʧʝʨʢʘʣʦʨʠʡʥʦʡ 

ʜʠʝʪʦʡ ʠ ʛʝʥʝʪʠʯʝʩʢʠʤ ʦʞʠʨʝʥʠʝʤ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʩʧʘʣʝʥʠʶ, ʦʢʩʠʜʘʪʠʚʥʦʤʫ ʩʪʨʝʩʩʫ, 

ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʠ ʛʣʶʢʦʟʳ ʠ ʩʘʭʘʨʥʦʤʫ ʜʠʘʙʝʪʫ 2 ʪʠʧʘ [13]. ʇʦʩʣʝʜʫʶʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʚʷʟʘʣʠ ʜʠʩʙʘʢʪʝʨʠʦʟ ʢʠʰʝʯʥʠʢʘ ʩ ʤʥʦʞʝʩʪʚʦʤ ʜʨʫʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʞʠʨʝʥʠʝʤ, 

ʚʢʣʶʯʘʷ ʉʉɿ.  

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʨʘʩʪʫʱʝʝ ʯʠʩʣʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʜʠʩʙʘʢʪʝʨʠʦʟ 

ʢʠʰʝʯʥʠʢʘ ʚʳʷʚʣʷʝʪʩʷ ʧʨʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ, ʚʢʣʶʯʘʷ 

ʘʪʝʨʦʩʢʣʝʨʦʟ, ʛʠʧʝʨʪʦʥʠʯʝʩʢʫʶ ʙʦʣʝʟʥʴ ʠ ʩʦʩʫʜʠʩʪʫʶ ʧʘʪʦʣʦʛʠʶ [1, 14]. 

  

ɺʥʝʰʥʠʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʤʠʢʨʦʙʠʦʪʫ ʢʠʰʝʯʥʠʢʘ 

ʅʘ ʩʦʩʪʘʚ ʠ/ʠʣʠ ʬʫʥʢʮʠʶ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ ʚʣʠʷʶʪ ʧʦʯʪʠ ʚʩʝ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ 

ʨʠʩʢʘ ʉʉɿ, ʚʢʣʶʯʘʷ ʩʪʘʨʝʥʠʝ, ʦʞʠʨʝʥʠʝ, ʤʘʣʦʧʦʜʚʠʞʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ ʠ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʨʝʞʠʤʳ ʧʠʪʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʘʚʦʤʝʨʥʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʜʠʩʙʘʢʪʝʨʠʦʟʘ 

ʢʠʰʝʯʥʠʢʘ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʧʦʩʣʝʜʫʶʱʠʡ ʤʝʭʘʥʠʟʤ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʵʪʠ 

ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʉʉɿ. 

 

ʉʪʘʨʝʥʠʝ 

ʏʘʩʪʦʪʘ ʉʉɿ ʧʨʦʛʨʝʩʩʠʚʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʚʦʟʨʘʩʪʦʤ, ʠ ʧʦʯʪʠ ʧʦʣʦʚʠʥʘ ʣʶʜʝʡ, 

ʩʪʨʘʜʘʶʱʠʭ ʵʪʦʡ ʧʘʪʦʣʦʛʠʝʡ, ʥʘʭʦʜʷʪʩʷ ʚ ʚʦʟʨʘʩʪʝ ʩʪʘʨʰʝ 60 ʣʝʪ. ʄʠʢʨʦʙʠʦʤ ʯʝʣʦʚʝʢʘ 

ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʷʝʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. ʍʦʪʷ ʩʘʤʳʝ ʨʘʥʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʙʳʣʠ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʠʟʤʝʥʝʥʠʷʭ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʤʣʘʜʝʥʯʝʩʪʚʝ ʠ ʚʦ ʚʨʝʤʷ ʨʘʥʥʝʛʦ 

ʨʘʟʚʠʪʠʷ [1, 15], ʙʦʣʝʝ ʧʦʟʜʥʠʝ ʨʘʙʦʪʳ ʥʘʯʘʣʠ ʦʮʝʥʠʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʤʠʢʨʦʙʠʦʤʘ ʚ ʙʦʣʝʝ 

ʧʦʟʜʥʝʤ ʚʦʟʨʘʩʪʝ, ʠ ʠʭ ʚʣʠʷʥʠʝ ʢʘʢ ʥʘ ʧʨʦʮʝʩʩ ʩʪʘʨʝʥʠʷ, ʪʘʢ ʠ ʥʘ ʚʦʟʨʘʩʪ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ [1, 16]. ʈʷʜ ʧʦʧʝʨʝʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʤʠʢʨʦʙʠʦʪʘ ʧʦʞʠʣʳʭ 

ʣʶʜʝʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʤʝʥʴʰʝʥʥʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ, ʙʦʣʴʰʝʡ ʤʝʞʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʴʶ, ʩʥʠʞʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ Bifidobacterium ʠ Firmicutes ʠ ʨʦʩʪʦʤ Bacteroidetes ʠ 

Enterobacteriaceae [1, 17]. ɺ ʩʚʝʪʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʩ 

ʚʦʟʨʘʩʪʦʤ, ʪʨʫʜʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʚ ʢʘʢʦʡ ʩʪʝʧʝʥʠ ʩʪʘʨʝʥʠʝ ʩʘʤʦ ʧʦ ʩʝʙʝ ʠʟʤʝʥʷʝʪ ʤʠʢʨʦʙʠʦʪʫ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ. ʅʘʧʨʠʤʝʨ, ʥʘ ʤʠʢʨʦʙʠʦʪʫ ʩʠʣʴʥʦ ʚʣʠʷʶʪ ʥʝ ʪʦʣʴʢʦ ʦʙʱʠʝ 

ʬʘʢʪʦʨʳ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʪʘʢʠʝ ʢʘʢ ʧʠʪʘʥʠʝ ʠ ʬʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ [18], ʥʦ ʪʘʢʞʝ ʦʥʘ 

ʤʝʥʷʝʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʧʦʞʠʣʳʭ ʣʶʜʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʪ 

ʧʨʠʝʤʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʩʪʘʨʯʝʩʢʦʡ ʘʩʪʝʥʠʠ, ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʠ ʜʣʠʪʝʣʴʥʦʛʦ 

ʧʨʝʙʳʚʘʥʠʷ ʚ ʫʯʨʝʞʜʝʥʠʷʭ ʩʦʮʠʣʴʥʦʛʦ ʪʠʧʘ [1, 19ï20]. ʆʜʥʘʢʦ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ 

ʞʠʚʦʪʥʳʭ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʨʝʜʧʦʣʘʛʘʶʪ ʧʨʷʤʦʝ ʚʣʠʷʥʠʝ ʩʪʘʨʝʥʠʷ ʥʘ ʤʠʢʨʦʙʠʦʪʫ 

ʢʠʰʝʯʥʠʢʘ. ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʤʠʢʨʦʙʠʦʪʳ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʚʷʟʘʥʳ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʜʣʷ ʟʜʦʨʦʚʴʷ ʧʦʞʠʣʳʭ ʣʶʜʝʡ [16, 21]. ʉʚʷʟʘʥʳ ʣʠ 

ʭʘʨʘʢʪʝʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʤʠʢʨʦʙʠʦʪʳ ʩ ʚʦʟʨʘʩʪʦʤ, ʩ ʨʠʩʢʦʤ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʝʩʦʤʥʝʥʥʳʡ ʠʥʪʝʨʝʩ. 

 

ʌʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ 

ɹʣʘʛʦʧʨʠʷʪʥʦʝ ʚʣʠʷʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʥʘ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʫʶ ʬʫʥʢʮʠʶ ʠ 

ʧʨʦʬʠʣʘʢʪʠʢʫ ʟʘʙʦʣʝʚʘʥʠʡ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʦ. ʈʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫʧʨʘʞʥʝʥʠʷ 
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ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʶʪ ʤʠʢʨʦʙʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʢʠʰʝʯʥʠʢʘ ʠ ʩʦʢʨʘʱʘʶʪ ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʘʪʦʛʝʥʥʳʭ ʙʘʢʪʝʨʠʡ [1, 22]. ʍʦʪʷ ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ, ʵʪʠ ʜʦʢʣʠʥʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ 

ʧʦʜʪʚʝʨʞʜʝʥʳ ʢʣʠʥʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ [23ï24]. S. F. Clarke et al. (2014) ʦʙʥʘʨʫʞʠʣʠ, 

ʯʪʦ ʫ ʵʣʠʪʥʳʭ ʩʧʦʨʪʩʤʝʥʦʚ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ, ʚʝʜʫʱʝʡ ʤʘʣʦʧʦʜʚʠʞʥʳʡ 

ʦʙʨʘʟ ʞʠʟʥʠ, ʥʘʙʣʶʜʘʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʤʠʢʨʦʙʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʪʘʢʩʦʥʦʚ: Verrucomicrobiaceae (ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʝ ʙʘʢʪʝʨʠʠ, ʫ ʤʥʦʛʠʭ ʠʟ ʢʦʪʦʨʳʭ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠʤʝʶʪʩʷ ʧʨʦʩʪʝʢʠ (ʙʫʛʦʨʢʠ), ʟʘ ʯʪʦ ʪʠʧ ʠ ʧʦʣʫʯʠʣ ʩʚʦʝ ʥʘʟʚʘʥʠʝ), 

Ruminococcaceae (ʩʝʤʝʡʩʪʚʦ ʙʘʢʪʝʨʠʡ ʢʣʘʩʩʘ Clostridia. ɺʩʝ Ruminococcaceae ̫ ʚʣʷʶʪʩʷ 

ʦʙʣʠʛʘʪʥʳʤʠ ʘʥʘʵʨʦʙʘʤʠ. ʆʜʥʘʢʦ ʯʣʝʥʳ ʩʝʤʝʡʩʪʚʘ ʠʤʝʶʪ ʨʘʟʥʦʦʙʨʘʟʥʫʶ ʬʦʨʤʫ, ʧʨʠʯʝʤ 

ʦʜʥʠ ʠʤʝʶʪ ʧʘʣʦʯʢʦʚʠʜʥʫʶ, ʘ ʜʨʫʛʠʝ ʢʦʢʢʦʚʠʜʥʫʶ), Prevotellaceae (ʇʨʝʚʦʪʝʣʣʘ (Prevotella) 

ð ʨʦʜ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʘʥʘʵʨʦʙʥʳʭ ʥʝʩʧʦʨʦʥʦʩʥʳʭ ʧʘʣʦʯʢʦʦʙʨʘʟʥʳʭ ʙʘʢʪʝʨʠʡ ʠ ʪ. ʜ.) 

[25]. ʆʜʥʘʢʦ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʠʢʨʦʙʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʫ ʩʧʦʨʪʩʤʝʥʦʚ ʢʦʨʨʝʣʠʨʦʚʘʣʦ ʩ 

ʧʦʪʨʝʙʣʝʥʠʝʤ ʙʝʣʢʘ ʩ ʧʠʱʝʡ, ʯʪʦ ʧʦʜʥʠʤʘʝʪ ʚʦʧʨʦʩ, ʘʥʘʣʦʛʠʯʥʳʡ ʪʦʤʫ, ʢʦʪʦʨʳʡ ʟʘʜʘʝʪʩʷ 

ʧʨʠ ʩʪʘʨʝʥʠʠ: ʚ ʢʘʢʦʡ ʩʪʝʧʝʥʠ ʫʧʨʘʞʥʝʥʠʷ ʩʘʤʠ ʧʦ ʩʝʙʝ ʠʟʤʝʥʷʶʪ ʤʠʢʨʦʙʠʦʪʫ ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʩʦʧʨʦʚʦʞʜʘʶʪ ʬʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ? 

ʈʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠʟʫʯʘʷ ʥʝʟʘʚʠʩʠʤʳʝ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʵʬʬʝʢʪʳ ʧʠʪʘʥʠʷ ʠ 

ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ, ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ [26ï27], ʥʦ ʥʝ ʚʩʝ [28], ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ 

ʫʧʨʘʞʥʝʥʠʷ ʚʳʟʳʚʘʶʪ ʫʥʠʢʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʤʠʢʨʦʙʠʦʪʳ, ʥʝʟʘʚʠʩʠʤʳʝ ʦʪ ʠʟʤʝʥʝʥʠʡ, 

ʚʳʟʚʘʥʥʳʭ ʧʠʪʘʥʠʝʤ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʠ ʜʘʥʥʳʝ, ʤʥʦʛʠʝ ʚʦʧʨʦʩʳ, ʢʘʩʘʶʱʠʝʩʷ ʩʚʷʟʠ ʤʝʞʜʫ 

ʬʠʟʠʯʝʩʢʠʤʠ ʫʧʨʘʞʥʝʥʠʷʤʠ ʠ ʤʠʢʨʦʙʠʦʪʦʡ ʢʠʰʝʯʥʠʢʘ, ʦʩʪʘʶʪʩʷ ʙʝʟ ʦʪʚʝʪʘ, ʚʢʣʶʯʘʷ 

ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʦʚ ʫʧʨʘʞʥʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʘʨʜʠʦʨʝʩʧʠʨʘʪʦʨʥʳʭ ʪʨʝʥʠʨʦʚʦʢ, 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʵʬʬʝʢʪʳ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʤʦʜʫʣʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ 

ʚʦʟʨʘʩʪʘ ʥʘ ʠʟʤʝʥʝʥʠʷ ʤʠʢʨʦʙʠʦʪʳ, ʚʳʟʚʘʥʥʳʝ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʦʡ. ʅʘʢʦʥʝʮ, ʩʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʚʷʟʴ ʤʝʞʜʫ ʤʠʢʨʦʙʠʦʪʦʡ ʠ ʬʠʟʠʯʝʩʢʠʤʠ ʫʧʨʘʞʥʝʥʠʷʤʠ / ʬʠʪʥʝʩʦʤ ʷʚʣʷʝʪʩʷ 

ʜʚʫʥʘʧʨʘʚʣʝʥʥʦʡ. Y. J. Hsu et al. ʩʦʦʙʱʠʣʠ, ʯʪʦ ʤʳʰʠ GF ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʙʦʣʝʝ ʢʦʨʦʪʢʦʝ 

ʚʨʝʤʷ ʧʣʘʚʘʥʠʷ ʜʦ ʠʩʪʦʱʝʥʠʷ, ʯʝʤ ʦʙʳʯʥʳʝ ʤʳʰʠ [29]; ʪʦʛʜʘ ʢʘʢ Y. M. Chen et al. (2016) 

ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʤʳʰʝʡ ʜʦʟʦʟʘʚʠʩʠʤʦ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʧʨʦʙʠʦʪʠʢʦʤ 

Lactobacillus plantarum [30]. ʂ ʩʦʞʘʣʝʥʠʶ, ʤʝʭʘʥʠʟʤʳ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʠʟʤʝʥʝʥʠʷ 

ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʫʧʨʘʞʥʝʥʠʡ, ʥʝ ʠʟʫʯʘʣʠʩʴ, ʠ ʵʪʦ 

ʥʘʧʨʘʚʣʝʥʠʝ ʜʣʷ ʙʫʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

 

ʆʞʠʨʝʥʠʝ 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʨʘʥʥʠʭ ʨʘʙʦʪ, ʧʦʩʚʷʱʝʥʥʳʭ ʠʟʫʯʝʥʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ 

ʤʠʢʨʦʙʠʦʤʦʤ ʢʠʰʝʯʥʠʢʘ ʠ ʤʝʪʘʙʦʣʠʟʤʦʤ ʯʝʣʦʚʝʢʘ, ʙʳʣʘ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʥʘ ʦʞʠʨʝʥʠʠ. P. J. 

Turnbaugh et al. (2009) ʧʦʢʘʟʘʣʠ ʭʘʨʘʢʪʝʨʥʫʶ ʤʠʢʨʦʙʠʦʪʫ ʫ ʚʟʨʦʩʣʳʭ ʩ ʦʞʠʨʝʥʠʝʤ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʫʶʩʷ ʫʤʝʥʴʰʝʥʠʝʤ ʤʠʢʨʦʙʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ 

Firmicutes: Bacteroidetes [31]. ʇʦʩʣʝʜʫʶʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʜʠʣʠ ʪʝʩʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ 

ʦʞʠʨʝʥʠʝʤ ʠ ʤʠʢʨʦʙʠʦʤʦʤ [29, 32]. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʦʞʠʨʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʤʳʰʠ ob/ob ʩ 

ʜʝʬʠʮʠʪʦʤ ʣʝʧʪʠʥʘ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʩʜʚʠʛ ʚ ʤʠʢʨʦʙʠʦʪʝ ʜʘʞʝ ʚʦ ʚʨʝʤʷ ʢʦʨʤʣʝʥʠʷ 

ʩʪʘʥʜʘʨʪʥʳʤ ʢʦʨʤʦʤ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʩʢʣʶʯʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʦʞʠʨʝʥʠʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʨʘʮʠʦʥʘ ʧʠʪʘʥʠʷ [13]. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʷʜʫ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ ʫʜʘʣʦʩʴ ʚʦʩʧʨʦʠʟʚʝʩʪʠ 

ʭʘʨʘʢʪʝʨʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʞʠʨʝʥʠʝʤ, ʚʧʝʨʚʳʝ ʦʧʠʩʘʥʥʳʝ J. I. Gordon et al. 

(ʥʘʧʨʠʤʝʨ, ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ Firmicutes: Bacteroidetes) [33], ʘ ʪʘʢʞʝ ʥʝʜʘʚʥʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʦʙʥʘʨʫʞʠʣʠ ʠʣʠ ʦʙʥʘʨʫʞʠʣʠ ʩʣʘʙʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʠʥʜʝʢʩʦʤ ʤʘʩʩʳ ʪʝʣʘ ʠ 
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ʤʠʢʨʦʙʥʳʤ ʩʦʩʪʘʚʦʤ [7, 34]. ʈʘʩʭʦʞʜʝʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʤʠ ʨʘʟʣʠʯʠʷʤʠ ʠ/ʠʣʠ ʯʨʝʟʤʝʨʥʳʤ ʚʥʠʤʘʥʠʝʤ ʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ 

ʤʠʢʨʦʙʠʦʪʳ. 

 

ɼʠʝʪʘ 

ʈʝʞʠʤʳ ʧʠʪʘʥʠʷ ʠʤʝʶʪ ʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ, 

ʥʝʞʝʣʠ ʩʫʤʤʘʨʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʢʘʣʦʨʠʡ ʠʣʠ ʩʪʘʪʫʩ ʦʞʠʨʝʥʠʷ ʭʦʟʷʠʥʘ [35] ʠ ʤʦʛʫʪ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʝʜʠʥʩʪʚʝʥʥʳʡ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʡ ʬʘʢʪʦʨ ʩʦʩʪʘʚʘ ʠ ʬʫʥʢʮʠʠ ʢʠʰʝʯʥʦʡ 

ʤʠʢʨʦʙʠʦʪʳ [28, 36]. ʄʦʜʫʣʠʨʫʶʱʠʝ ʵʬʬʝʢʪʳ ʠʟʤʝʥʝʥʠʡ ʧʠʪʘʥʠʷ ʥʘ ʤʠʢʨʦʙʠʦʪʫ 

ʧʨʦʷʚʣʷʶʪʩʷ ʙʳʩʪʨʦ, ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 24 ʯʘʩʦʚ ʧʦʩʣʝ ʥʘʯʘʣʘ, ʠ ʚʦʟʚʨʘʱʘʶʪʩʷ ʢ ʠʩʭʦʜʥʦʤʫ 

ʫʨʦʚʥʶ ʚ ʪʝʯʝʥʠʝ 48 ʯʘʩʦʚ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ʜʠʝʪʠʯʝʩʢʠʭ ʤʘʥʠʧʫʣʷʮʠʡ [37]. ʂʨʦʤʝ ʪʦʛʦ, 

ʜʦʣʛʦʩʨʦʯʥʳʝ ʧʨʠʚʳʯʥʳʝ ʩʭʝʤʳ ʧʠʪʘʥʠʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʶʪ ʤʠʢʨʦʙʥʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ, ʥʘʙʣʶʜʘʝʤʦʝ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʧʦ ʚʩʝʤʫ ʤʠʨʫ [38]. 

ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʢʘʞʜʳʡ ʠʟ ʦʩʥʦʚʥʳʭ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ ʠʟʤʝʥʷʝʪ ʩʦʩʪʘʚ ʤʠʢʨʦʙʠʦʪʳ 

[1]. ʆʜʥʘʢʦ ʠʟʫʯʝʥʠʝ ʵʬʬʝʢʪʦʚ ʦʪʜʝʣʴʥʳʭ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ ʧʨʦʙʣʝʤʘʪʠʯʥʦ, ʫʯʠʪʳʚʘʷ, ʯʪʦ 

ʵʢʩʧʝʨʠʤʝʥʪʳ ʩ ʦʜʥʠʤ ʤʘʢʨʦʵʣʝʤʝʥʪʦʤ ʥʝʠʟʤʝʥʥʦ ʧʨʠʚʦʜʷʪ ʢ ʠʟʤʝʥʝʥʠʷʤ ʚ ʜʨʫʛʠʭ 

ʤʘʢʨʦʵʣʝʤʝʥʪʘʭ. ɹʦʣʝʝ ʪʦʛʦ, ʯʪʦ ʥʝʫʜʠʚʠʪʝʣʴʥʦ, ʨʘʟʥʳʝ ʧʦʜʢʘʪʝʛʦʨʠʠ ʢʘʞʜʦʛʦ 

ʤʘʢʨʦʵʣʝʤʝʥʪʘ ʤʦʛʫʪ ʠʤʝʪʴ ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʥʳʝ ʵʬʬʝʢʪʳ ʢʘʢ ʥʘ ʤʠʢʨʦʙʠʦʪʫ, ʪʘʢ ʠ ʥʘ 

ʙʦʣʴʰʠʥʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ ʟʜʦʨʦʚʴʷ. ʅʘʧʨʠʤʝʨ, ʧʦʪʨʝʙʣʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʙʝʣʢʘ ʙʳʣʦ 

ʩʚʷʟʘʥʦ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ Bacteroides ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ Bifidobacterium ʠ 

Lactobacillus. ɺʩʝ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʵʬʬʝʢʪʘʤʠ ʜʣʷ ʟʜʦʨʦʚʴʷ [39]. ʅʘʧʨʦʪʠʚ, 

ʧʦʪʨʝʙʣʝʥʠʝ ʙʝʣʢʦʚ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʢʘʟʳʚʘʝʪ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʵʪʠ ʢʦʥʢʨʝʪʥʳʝ ʚʠʜʳ ʙʘʢʪʝʨʠʡ ʠ ʩʚʷʟʘʥʦ ʩ ʧʦʚʳʰʝʥʥʳʤ ʫʨʦʚʥʝʤ 

ʮʠʨʢʫʣʠʨʫʶʱʝʛʦ N-ʦʢʩʠʜʘ ʪʨʠʤʝʪʠʣʘʤʠʥʘ (ʊʄɸʆ), ʢʦʪʦʨʳʡ, ʢʘʢ ʦʙʩʫʞʜʘʝʪʩʷ ʥʠʞʝ, ʩʚʷʟʘʥ 

ʩ ʧʦʚʳʰʝʥʥʳʤ ʨʠʩʢʦʤ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [40]. 

ʂʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩ ʠʩʪʦʯʥʠʢʦʤ ʙʝʣʢʘ, ʚʣʠʷʥʠʝ ʧʠʱʝʚʳʭ ʞʠʨʦʚ ʥʘ ʤʠʢʨʦʙʠʦʪʫ ʚʦ ʤʥʦʛʦʤ 

ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʠ ʠʩʪʦʯʥʠʢʘ ʞʠʨʘ. ɼʣʠʥʥʦʮʝʧʦʯʝʯʥʳʝ ʥʘʩʳʱʝʥʥʳʝ ʞʠʨʳ, ʢʦʪʦʨʳʝ, ʢʘʢ 

ʠʟʚʝʩʪʥʦ, ʚʳʟʳʚʘʶʪ ʤʝʪʘʙʦʣʠʯʝʩʢʫʶ ʜʠʩʬʫʥʢʮʠʶ, ʩʚʷʟʘʥʳ ʩ ʧʘʛʫʙʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ 

ʤʠʢʨʦʙʠʦʪʳ, ʚʢʣʶʯʘʷ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ Bacteriodes ʠ Bilophila [37]; ʪʦʛʜʘ ʢʘʢ 

ʧʦʪʨʝʙʣʝʥʠʝ ʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʦʙʳʯʥʦ ʟʘʱʠʱʘʝʪ ʦʪ ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ 

ʜʠʩʬʫʥʢʮʠʠ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʝʟʥʳʭ ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ [41]. 

ɺʣʠʷʥʠʝ ʫʛʣʝʚʦʜʦʚ ʥʘ ʤʠʢʨʦʙʠʦʪʫ ʜʨʘʤʘʪʠʯʥʦ ʠ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʭʠʤʠʯʝʩʢʦʛʦ 

ʢʣʘʩʩʘ. ʋʛʣʝʚʦʜʳ ʤʦʞʥʦ ʚ ʦʙʱʠʭ ʯʝʨʪʘʭ ʨʘʟʜʝʣʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ: ʫʩʚʦʷʝʤʳʝ 

(ʢʨʘʭʤʘʣʳ ʠ ʩʘʭʘʨʘ) ʠ ʥʝʧʝʨʝʚʘʨʠʚʘʝʤʳʝ (ʚʦʣʦʢʥʘ ʠ ʫʩʪʦʡʯʠʚʳʝ ʢʨʘʭʤʘʣʳ). 

ʅʝʧʝʨʝʚʘʨʠʚʘʝʤʳʝ ʫʛʣʝʚʦʜʳ ʧʦʜʚʝʨʛʘʶʪʩʷ ʬʝʨʤʝʥʪʘʮʠʠ ʤʠʢʨʦʙʠʦʪʦʡ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ ʠ 

ʷʚʣʷʶʪ ʩʦʙʦʡ ʧʨʝʙʠʦʪʠʢʠ. ʍʦʪʷ ʥʝʧʝʨʝʚʘʨʠʚʘʝʤʳʝ ʫʛʣʝʚʦʜʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʯʨʝʟʚʳʯʘʡʥʦ ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʭʠʤʠʯʝʩʢʠʡ ʢʣʘʩʩ ʩ ʨʘʟʣʠʯʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʤʠʢʨʦʙʠʦʪʫ 

[42], ʦʥʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʚʷʟʘʥʳ ʩ ʧʦʚʳʰʝʥʥʳʤ ʙʘʢʪʝʨʠʘʣʴʥʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ, ʙʦʛʘʪʩʪʚʦʤ ʠ 

ʠʟʦʙʠʣʠʝʤ ʙʘʢʪʝʨʠʡ, ʧʨʦʜʫʮʠʨʫʶʱʠʭ ʙʫʪʠʨʘʪ; ʪʦʛʜʘ ʢʘʢ ʜʠʝʪʳ ʩ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʥʝʧʝʨʝʚʘʨʠʚʘʝʤʳʭ ʫʛʣʝʚʦʜʦʚ ʩʚʷʟʘʥʳ ʩ ʜʠʩʙʠʦʪʠʯʝʩʢʠʤ ʬʝʥʦʪʠʧʦʤ [43]. 

ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʦʪʜʝʣʴʥʳʭ ʤʘʢʨʦʥʫʪʨʠʝʥʪʦʚ ʥʘ ʟʜʦʨʦʚʴʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ, 

ʪʘʢʞʝ ʢʘʢ ʠ ʢ ʠʟʫʯʝʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʟʜʦʨʦʚʴʝ ʙʦʣʝʝ ʰʠʨʦʢʠʭ, ʮʝʣʦʩʪʥʳʭ ʩʭʝʤ ʧʠʪʘʥʠʷ. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ R. E. Ley et al. (2008) ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʬʝʢʘʣʴʥʫʶ ʤʠʢʨʦʙʠʦʪʫ 60 ʚʠʜʦʚ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʠ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʤʠʢʨʦʙʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʙʳʣʦ ʩʘʤʳʤ ʚʳʩʦʢʠʤ ʩʨʝʜʠ 

ʪʨʘʚʦʷʜʥʳʭ, ʟʘ ʢʦʪʦʨʳʤ ʩʣʝʜʦʚʘʣʠ ʚʩʝʷʜʥʳʝ ʞʠʚʦʪʥʳʝ, ʠ ʩʘʤʳʤ ʥʠʟʢʠʤ ʩʨʝʜʠ ʧʣʦʪʦʷʜʥʳʭ 

ʞʠʚʦʪʥʳʭ [44]. ʕʪʠ ʜʘʥʥʳʝ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʨʷʜʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʢʘʟʘʚʰʠʤ, ʯʪʦ ʧʨʠʚʳʯʥʦʝ 
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ʩʦʙʣʶʜʝʥʠʝ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʡ ʜʠʝʪʳ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʣʝʪʯʘʪʢʠ, ʥʝʥʘʩʳʱʝʥʥʳʭ 

ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʬʨʫʢʪʦʚ ʠ ʦʚʦʱʝʡ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ Prevotella (ʨʦʜ 

ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʘʥʘʵʨʦʙʥʳʭ ʥʝʩʧʦʨʦʥʦʩʥʳʭ ʧʘʣʦʯʢʦʦʙʨʘʟʥʳʭ ʙʘʢʪʝʨʠʡ) ʠ Firmicutes, 

ʪʦʛʜʘ ʢʘʢ ʥʠʟʢʘʷ ʧʨʠʚʝʨʞʝʥʥʦʩʪʴ ʢʦʨʨʝʣʠʨʦʚʘʣʘ ʩ ʧʦʚʳʰʝʥʥʳʤ ʫʨʦʚʥʝʤ ʮʠʨʢʫʣʠʨʫʶʱʝʛʦ 

ʊʄɸʆ [45]. ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʡ ʜʠʝʪʳ, ʟʘʧʘʜʥʳʝ ʜʠʝʪʳ (ʩ ʚʳʩʦʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʚʦʪʥʦʛʦ ʙʝʣʢʘ, ʥʘʩʳʱʝʥʥʳʭ ʞʠʨʦʚ, ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʣʝʪʯʘʪʢʠ, ʢʘʢ 

ʠʟʚʝʩʪʥʦ, ʧʦʚʳʰʘʶʪ ʨʠʩʢ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ) ʨʝʟʢʦ ʩʦʢʨʘʱʘʶʪ ʤʠʢʨʦʙʥʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʧʦʣʝʟʥʳʝ ʚʠʜʳ ʙʘʢʪʝʨʠʡ, ʪʘʢʠʝ ʢʘʢ Bifidobacterium ʠ Eubacterium [46]. P. J. 

Turnbaugh (2017) ʧʦʢʘʟʘʣ, ʯʪʦ ʚʨʝʜʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʟʘʧʘʜʥʦʡ ʜʠʝʪʳ ʥʘ ʤʠʢʨʦʙʠʦʪʫ ʟʘʚʠʩʠʪ ʦʪ 

ʜʦʟʳ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦ ʜʣʷ ʤʥʦʞʝʩʪʚʘ ʣʠʥʠʡ ʤʳʰʝʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʛʝʥʦʪʠʧʘʤʠ; ʪʝʤ ʩʘʤʳʤ 

ʧʦʜʯʝʨʢʠʚʘʷ ʚʘʞʥʫʶ ʨʦʣʴ ʧʠʪʘʥʠʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʩʪʨʫʢʪʫʨʳ ʤʠʢʨʦʙʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ [46]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʉʉɿ ʚʣʠʷʶʪ ʥʘ ʩʦʩʪʘʚ 

ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʵʪʦʪ ʩʦʩʪʘʚ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʢʘʟʳʚʘʝʪ ʩʠʣʴʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʟʜʦʨʦʚʴʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʝʝ ʧʘʪʦʣʦʛʠʠ. 

 

ʄʠʢʨʦʙʠʦʪʘ ʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʟʘʙʦʣʝʚʘʥʠʷ 

ʂ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʤʩʷ ʉʉɿ ʦʪʥʦʩʷʪʩʷ ʠʰʝʤʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʩʝʨʜʮʘ, ʠʥʩʫʣʴʪ, 

ʛʠʧʝʨʪʦʥʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʠ ʩʝʨʜʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ. ʂʣʠʥʠʯʝʩʢʠʤ ʧʨʦʷʚʣʝʥʠʷʤ ʉʉɿ 

ʧʨʝʜʰʝʩʪʚʫʶʪ ʜʦʢʣʠʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ʩʦʩʫʜʦʚ, ʪʘʢʠʝ ʢʘʢ ʵʥʜʦʪʝʣʠʘʣʴʥʘʷ ʜʠʩʬʫʥʢʮʠʷ ʠ 

ʧʦʚʳʰʝʥʥʘʷ ʞʝʩʪʢʦʩʪʴ ʘʨʪʝʨʠʡ. ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʧʦʷʚʠʣʠʩʴ ʫʙʝʜʠʪʝʣʴʥʳʝ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʨʦʣʠ  ʤʠʢʨʦʙʠʦʤʘ ʚ ʨʝʛʫʣʷʮʠʠ ʬʠʟʠʦʣʦʛʠʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʠ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ. 

 

ɸʪʝʨʦʩʢʣʝʨʦʟ 

ʈʘʥʥʠʝ ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʯʘʣʴʥʳʤʠ ʧʦʚʨʝʞʜʝʥʠʷʤʠ 

ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʠ, ʠʥʬʠʣʴʪʨʘʮʠʝʡ ʵʥʜʦʪʝʣʠʷ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʣʠʧʠʜʥʳʤ ʥʘʢʦʧʣʝʥʠʝʤ ʠ 

ʫʯʘʩʪʠʝʤ ʤʘʢʨʦʬʘʛʦʚ ʠ ʜʨʫʛʠʭ ʠʤʤʫʥʥʳʭ ʢʣʝʪʦʢ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ 

ʙʣʷʰʝʢ ʚ ʘʨʪʝʨʠʘʣʴʥʦʡ ʩʪʝʥʢʝ [47]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʪʝʨʦʩʢʣʝʨʦʟ ʠʤʝʝʪ ʢʘʢ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ, 

ʪʘʢ ʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʥʘ ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʚʣʠʷʪʴ ʠʟʤʝʥʝʥʠʷ 

ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ. ɼʦʢʘʟʘʪʝʣʴʩʪʚʘ ʩʚʷʟʠ ʤʠʢʨʦʙʠʦʪʳ ʩ ʘʪʝʨʦʩʢʣʝʨʦʟʦʤ ʙʳʣʠ ʚʧʝʨʚʳʝ 

ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʷʚʣʝʥʠʷ ʚ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʙʣʷʰʢʘʭ, ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʙʘʢʪʝʨʠʘʣʴʥʦʡ ɼʅʂ [1]. O. Koren et al. (2011) ʩʦʦʙʱʠʣʠ, ʯʪʦ Chryseomonas ʧʨʠʩʫʪʩʪʚʦʚʘʣ ʚʦ 

ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʯʝʣʦʚʝʯʝʩʢʠʭ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʙʣʷʰʢʘʭ, ʘ ʪʘʢʞʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʦʙʨʘʟʮʦʚ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ Veillonella ʠ ʩʪʨʝʧʪʦʢʦʢʢ [48]. ʅʝʢʦʪʦʨʳʝ ʙʘʢʪʝʨʠʘʣʴʥʳʝ 

ʬʠʣʦʪʠʧʳ, ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʚ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʙʣʷʰʢʘʭ, ʪʘʢʞʝ ʙʳʣʠ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʚ ʦʙʨʘʟʮʘʭ ʤʠʢʨʦʙʠʦʪʳ ʧʦʣʦʩʪʠ ʨʪʘ ʠ ʢʠʰʝʯʥʠʢʘ ʪʝʭ ʞʝ ʣʶʜʝʡ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʵʪʠ ʫʜʘʣʝʥʥʳʝ ʤʠʢʨʦʙʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʤʦʛʫʪ ʙʳʪʴ 

ʧʝʨʚʦʥʘʯʘʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʙʘʢʪʝʨʠʡ. 

E. E. Ziganshina et al. (2016) ʧʦʜʪʚʝʨʜʠʣʠ ʚʳʩʦʢʦʝ ʙʘʢʪʝʨʠʘʣʴʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ 

ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʙʣʷʰʢʘʭ ʠ ʩʦʦʙʱʠʣʠ, ʯʪʦ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʙʘʢʪʝʨʠʡ ʢʦʨʨʝʣʠʨʦʚʘʣʠ ʩ 

ʢʣʠʥʠʯʝʩʢʠʤʠ ʣʘʙʦʨʘʪʦʨʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʚʢʣʶʯʘʷ ʦʙʱʠʡ ʭʦʣʝʩʪʝʨʠʥ, 

ʘʣʘʥʠʥʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʫ ʠ ʮʠʨʢʫʣʠʨʫʶʱʠʝ ʣʝʡʢʦʮʠʪʳ [49]. ʇʦʤʠʤʦ ʦʙʨʘʟʦʚʘʥʠʷ ʙʣʷʰʝʢ, 

ʨʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʘʢʞʝ ʦʙʥʘʨʫʞʠʣʠ ʩʚʷʟʴ ʤʝʞʜʫ ʤʠʢʨʦʙʠʦʪʦʡ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʙʣʷʰʝʢ [1, 

50]. 

ʕʪʠ ʦʙʩʝʨʚʘʮʠʦʥʥʳʝ ʥʘʙʣʶʜʘʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʝ (ʢʣʠʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ 

ʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʩʦʙʠʨʘʝʪ ʜʘʥʥʳʝ ʧʫʪʝʤ ʧʨʦʩʪʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʩʦʙʳʪʠʡ ʚ ʠʭ 
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ʝʩʪʝʩʪʚʝʥʥʦʤ ʪʝʯʝʥʠʠ, ʥʝ ʚʤʝʰʠʚʘʷʩʴ ʚ ʥʠʭ ʘʢʪʠʚʥʦ) ʥʘ ʣʶʜʷʭ ʙʳʣʠ ʜʦʧʦʣʥʝʥʳ 

ʜʦʢʣʠʥʠʯʝʩʢʠʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʳʰʝʡ GF. Kashara ʂ. 

et al. (2017) ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʤʳʰʠ GF-ApoE, ʧʦʣʫʯʘʚʰʠʝ ʩʪʘʥʜʘʨʪʥʫʶ ʜʠʝʪʫ, 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʤʳʰʘʤʠ ApoE, ʚʳʨʘʱʝʥʥʳʤʠ ʪʨʘʜʠʮʠʦʥʥʳʤ ʩʧʦʩʦʙʦʤ. ɿʘʱʠʪʥʳʡ ʵʬʬʝʢʪ ʥʝ 

ʟʘʚʠʩʝʣ ʦʪ ʛʠʧʝʨʭʦʣʝʩʪʝʨʠʥʝʤʠʠ, ʧʦʩʢʦʣʴʢʫ ʫʨʦʚʥʠ ʮʠʨʢʫʣʠʨʫʶʱʝʛʦ ʭʦʣʝʩʪʝʨʠʥʘ ʙʳʣʠ 

ʥʝʦʞʠʜʘʥʥʦ ʧʦʚʳʰʝʥʳ ʫ ʤʳʰʝʡ GF. ɸʚʪʦʨʳ ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʟʘʱʠʪʘ ʙʳʣʘ ʦʧʦʩʨʝʜʦʚʘʥʘ 

ʦʩʣʘʙʣʝʥʠʝʤ ʚʦʩʧʘʣʝʥʠʷ ʚʳʟʚʘʥʥʳʤ ʣʠʧʦʧʦʣʠʩʘʭʘʨʠʜʦʤ (ʃʇʉ) [51]. R. Stepankova et al. 

(2010) ʪʘʢʞʝ ʩʦʦʙʱʠʣʠ, ʯʪʦ ʫ ApoE - / - ʤʳʰʝʡ, ʚʳʨʘʱʝʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ GF, ʥʦ ʥʝ ʚ ʦʙʳʯʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʨʘʟʚʠʚʘʣʠʩʴ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʝ ʙʣʷʰʢʠ ʧʨʠ ʢʦʨʤʣʝʥʠʠ ʩʪʘʥʜʘʨʪʥʦʡ ʜʠʝʪʦʡ [52]. 

ʀʥʪʝʨʝʩʥʦ, ʯʪʦ, ʢʦʛʜʘ ʤʳʰʝʡ ʢʦʨʤʠʣʠ ʧʠʱʝʡ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʭʦʣʝʩʪʝʨʠʥʘ, ʤʝʞʜʫ 

ʛʨʫʧʧʘʤʠ ʥʘʙʣʶʜʘʣʠʩʴ ʣʠʰʴ ʤʠʥʠʤʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʙʣʷʰʝʢ. ʕʪʦʪ ʚʳʚʦʜ 

ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʜʘʥʥʳʤʠ Wright S.D. et al. (2000), ʩʦʦʙʱʠʚʰʠʤʠ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʨʘʟʣʠʯʠʡ ʚ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʠ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʙʣʷʰʝʢ ʤʝʞʜʫ ʤʳʰʘʤʠ ApoE - / - ʠ GF-ApoE - / -, 

ʧʦʣʫʯʘʚʰʠʤʠ ʟʘʧʘʜʥʫʶ ʜʠʝʪʫ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʭʦʣʝʩʪʝʨʠʥʘ [53]. ʍʦʪʷ ʢʦʥʢʨʝʪʥʳʝ 

ʢʣʝʪʦʯʥʳʝ ʩʦʙʳʪʠʷ, ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ ʨʘʟʣʠʯʥʳʭ ʘʪʝʨʦʛʝʥʥʳʭ ʵʬʬʝʢʪʦʚ ʧʨʠ ʜʠʝʪʘʭ ʩ 

ʥʠʟʢʠʤ ʠ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʭʦʣʝʩʪʝʨʠʥʘ, ʥʝʷʩʥʳ, ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʯʝʨʢʠʚʘʶʪ ʚʘʞʥʳʡ 

ʤʦʜʫʣʠʨʫʶʱʠʡ ʵʬʬʝʢʪ ʧʠʪʘʥʠʷ ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʤʠʢʨʦʙʠʦʪʦʡ ʠ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʳʤʠ ʠʩʭʦʜʘʤʠ. 

Li J. et al. (2016) ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ, ʯʪʦ ʯʠʩʣʝʥʥʦʩʪʴ Akkermansia muciniphila ð 

ʙʘʢʪʝʨʠʡ, ʨʘʟʣʘʛʘʶʱʠʭ ʤʫʮʠʥ, ʢʦʪʦʨʳʝ, ʢʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʤʝʪʘʙʦʣʠʟʤ) ʩʥʠʞʘʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʟʘʧʘʜʥʦʡ ʜʠʝʪʳ ʫ ʤʳʰʝʡ ApoE - / -, ʘ 8 ʥʝʜʝʣʴ 

ʣʝʯʝʥʠʷ A. muciniphila ʩʥʠʞʘʣʠ ʦʙʨʘʟʦʚʘʥʠʝ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʧʦʨʘʞʝʥʠʡ, ʥʝ ʚʣʠʷʷ ʥʘ 

ʛʠʧʝʨʭʦʣʝʩʪʝʨʠʥʝʤʠʶ [54]. ɹʣʘʛʦʧʨʠʷʪʥʳʝ ʵʬʬʝʢʪʳ ʧʦʧʦʣʥʝʥʠʷ ʟʘʧʘʩʦʚ A. muciniphila 

ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʩʥʠʞʝʥʠʝʤ ʢʠʰʝʯʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ, ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʃʇʉ, ʘ ʪʘʢʞʝ 

ʩʦʩʫʜʠʩʪʦʛʦ ʠ ʩʠʩʪʝʤʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ. ɺʢʣʶʯʠʚ ʚ ʢʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʫ ʪʝʨʤʦʫʙʠʪʫʶ A. 

muciniphila, ʘʚʪʦʨʳ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ, ʯʪʦ ʵʬʬʝʢʪʳ ʟʘʚʠʩʝʣʠ ʦʪ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ A. 

muciniphila. ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʵʪʠ ʜʘʥʥʳʝ ʜʘʶʪ ʫʙʝʜʠʪʝʣʴʥʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʪʦʛʦ, ʯʪʦ 

ʤʠʢʨʦʙʠʦʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʠʯʠʥʥʳʡ ʬʘʢʪʦʨ ʘʪʝʨʦʩʢʣʝʨʦʟʘ. ʆʪʥʦʩʠʪʝʣʴʥʳʡ ʚʢʣʘʜ 

ʢʠʰʝʯʥʳʭ ʙʘʢʪʝʨʠʡ, ʜʠʩʪʘʥʮʠʦʥʥʦ ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʘʪʝʨʦʛʝʥʝʟ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʦʧʫʣʷʮʠʷʤʠ ʙʘʢʪʝʨʠʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʧʦʨʘʞʝʥʠʷʭ, ʦʩʪʘʝʪʩʷ ʥʝʷʩʥʳʤ 

ʠ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʦʡ ʜʣʷ ʙʫʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

 

ɻʠʧʝʨʪʦʥʠʷ 

ɻʠʧʝʨʪʦʥʠʷ - ʥʘʠʙʦʣʝʝ ʯʘʩʪʦʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʦʪ ʢʦʪʦʨʦʛʦ ʩʪʨʘʜʘʶʪ 

ʙʦʣʝʝ 1 ʤʠʣʣʠʘʨʜʘ ʯʝʣʦʚʝʢ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʂʘʢ ʠ ʫ ʘʪʝʨʦʩʢʣʝʨʦʟʘ, ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ 

ʛʠʧʝʨʪʦʥʠʠ ʤʥʦʛʦʬʘʢʪʦʨʥʳ, ʠ ʧʨʦʙʝʣʳ ʚ ʥʘʰʝʤ ʧʦʥʠʤʘʥʠʠ ʝʝ ʵʪʠʦʣʦʛʠʠ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʥʝʘʜʝʢʚʘʪʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʥʪʨʦʣʷ. ʋʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ, 

ʛʦʚʦʨʷʱʠʭ ʦ ʪʦʤ, ʯʪʦ ʤʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ ʠʟʤʝʥʷʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʛʠʧʝʨʪʦʥʠʠ ʠ ʤʦʞʝʪ 

ʚʳʟʳʚʘʪʴ ʧʦʚʳʰʝʥʠʝ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ [1]. 

ʇʝʨʚʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʩʚʷʟʠ ʢʠʰʝʯʥʳʭ ʙʘʢʪʝʨʠʡ ʩ ʛʠʧʝʨʪʝʥʟʠʝʡ ʙʳʣʠ ʧʨʝʜʦʩʪʘʚʣʝʥʳ 

Honors J. W. et al., ʚ ʥʘʯʘʣʝ 80-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʚʰʠʭ ʚ ʩʝʨʠʠ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʯʪʦ ʣʝʯʝʥʠʝ ʘʥʪʠʙʠʦʪʠʢʘʤʠ ʩʥʠʞʘʝʪ ʛʠʧʝʨʪʝʥʟʠʶ, ʚʳʟʚʘʥʥʫʶ ʩʪʝʨʦʠʜʘʤʠ, ʫ 

ʢʨʳʩ [55]. ɹʦʣʝʝ ʧʦʟʜʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʜʚʠʥʫʣʠ ʥʘʰʝ ʧʦʥʠʤʘʥʠʝ ʨʦʣʠ ʤʠʢʨʦʙʠʦʤʘ ʚ 

ʨʝʛʫʣʷʮʠʠ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ. ʊʘʢ, Yang ʊ. et al. (2015) ʩʨʘʚʥʠʣʠ ʤʠʢʨʦʙʠʦʪʫ 

ʥʦʨʤʦʪʝʥʟʠʚʥʳʭ ʢʨʳʩ ʣʠʥʠʠ ɺʠʩʪʘʨ-ʂʠʦʪʦ ʠ ʩʧʦʥʪʘʥʥʦ ʛʠʧʝʨʪʝʥʟʠʚʥʳʭ ʢʨʳʩ ʠ 
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ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʛʠʧʝʨʪʝʥʟʠʚʥʳʝ ʢʨʳʩʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʧʦʥʠʞʝʥʥʦʝ ʤʠʢʨʦʙʥʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʨʘʚʥʦʤʝʨʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ Firmicutes: Bacteroidetes 

[56]. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʙʘʢʪʝʨʠʡ, 

ʧʨʦʜʫʮʠʨʫʶʱʠʭ ʘʮʝʪʘʪ ʠ ʙʫʪʠʨʘʪ, ʢʦʪʦʨʳʝ, ʚʦʟʤʦʞʥʦ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʧʦʚʳʰʝʥʠʶ 

ʢʨʦʚʷʥʦʛʦ ʜʘʚʣʝʥʠʷ. M. M. Santisteban et al. (2017) ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʤʳʰʠʥʳʝ ʤʦʜʝʣʠ 

ʛʠʧʝʨʪʦʥʠʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʚʦʩʧʘʣʝʥʠʝʤ ʢʠʰʝʯʥʠʢʘ, ʧʦʚʳʰʝʥʠʝʤ ʝʛʦ ʧʨʦʥʠʮʘʝʤʦʩʪʠ, 

ʜʠʩʙʠʦʟʦʤ ʠ ʫʩʠʣʝʥʠʝʤ ʢʠʰʝʯʥʦ-ʛʠʧʦʪʘʣʘʤʠʯʝʩʢʦʡ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʦʚ, ʧʨʝʜʧʦʣʘʛʘʷ, ʯʪʦ 

ʜʠʩʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʩʠʤʧʘʪʠʯʝʩʢʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʦʡ ʠ ʢʠʰʝʯʥʠʢʦʤ ʠʛʨʘʝʪ 

ʨʦʣʴ ʚ ʧʘʪʦʛʝʥʝʟʝ ʛʠʧʝʨʪʦʥʠʠ [57]. ʂʨʦʤʝ ʪʦʛʦ, Karbach S. H. et al. (2016) ʩʦʦʙʱʠʣʠ, ʯʪʦ 

ʤʳʰʠ GF ʙʳʣʠ ʟʘʱʠʱʝʥʳ ʦʪ ʛʠʧʝʨʪʝʥʟʠʠ, ʚʳʟʚʘʥʥʦʡ ʘʥʛʠʦʪʝʥʟʠʥʦʤ II, ʠ ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ 

ʚʦʩʧʘʣʝʥʠʷ ʩʦʩʫʜʦʚ [58]. ɺ ʩʝʨʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ Wilck N. et al. (2017) ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ, 

ʯʪʦ ʚʳʟʚʘʥʥʦʝ ʩʦʣʴʶ ʧʦʚʳʰʝʥʠʝ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝʤ L. 

murinus ʫ ʤʳʰʝʡ ʠ ʣʶʜʝʡ; ʘ ʧʦʧʦʣʥʝʥʠʝ L. murinus ʧʨʝʜʦʪʚʨʘʱʘʣʦ ʚʳʟʚʘʥʥʫʶ ʩʦʣʴʶ 

ʛʠʧʝʨʪʝʥʟʠʶ ʫ ʤʳʰʝʡ, ʠʥʛʠʙʠʨʫʷ ʠʥʜʫʢʮʠʶ ʢʣʝʪʦʢ ʊ - ʭʝʣʧʝʨʦʚ 17 [59].  

ɺ ʨʷʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʪʨʘʥʩʧʣʘʥʪʘʮʠʷ ʤʠʢʨʦʙʦʚ ʜʣʷ ʠʟʫʯʝʥʠʷ ʩʚʷʟʠ 

ʤʝʞʜʫ ʤʠʢʨʦʙʠʦʪʦʡ ʠ ʨʝʛʫʣʷʮʠʝʡ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ. Durgan D. J. et al. (2016) 

ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʪʨʘʥʩʧʣʘʥʪʘʮʠʷ ʜʠʩʙʠʦʪʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʠʤʦʛʦ ʩʣʝʧʦʡ ʢʠʰʢʠ ʦʪ ʢʨʳʩ ʩ 

ʛʠʧʝʨʪʝʥʟʠʝʡ, ʚʳʟʚʘʥʥʦʡ ʦʙʩʪʨʫʢʪʠʚʥʳʤ ʘʧʥʦʵ ʚʦ ʩʥʝ, ʟʘʤʝʪʥʦ ʧʦʚʳʰʘʣʘ ʘʨʪʝʨʠʘʣʴʥʦʝ 

ʜʘʚʣʝʥʠʝ ʠ ʚʳʟʳʚʘʣʘ ʜʠʩʙʘʢʪʝʨʠʦʟ ʫ ʥʦʨʤʦʪʝʥʟʠʚʥʳʭ ʢʨʳʩ ʫʞʝ ʯʝʨʝʟ 7 ʜʥʝʡ [60]. ɺ 

ʧʦʩʣʝʜʫʶʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʪʘ ʞʝ ʛʨʫʧʧʘ ʫʯʝʥʳʭ ʧʝʨʝʥʦʩʠʣʘ ʩʦʜʝʨʞʠʤʦʝ ʩʣʝʧʦʡ ʢʠʰʢʠ ʦʪ 

ʩʢʣʦʥʥʳʭ ʢ ʠʥʩʫʣʴʪʫ ʢʨʳʩʘ ʩʦ ʩʧʦʥʪʘʥʥʦʡ ʛʠʧʝʨʪʝʥʟʠʝʡ ʢ ʥʦʨʤʦʪʝʥʟʠʚʥʳʤ ʢʨʳʩʘʤ Wystar-

Kyoto. ɹʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʤʠʢʨʦʙʠʦʪʘ ʢʨʳʩ ʩ ʛʠʧʝʨʪʦʥʠʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ 

ʧʦʚʳʰʝʥʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ Firmicutes: Bacteroidetes, ʙʳʣʘ ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʫ ʢʨʳʩ ʩ ʥʦʨʤʘʣʴʥʳʤ ʜʘʚʣʝʥʠʝʤ [60]. ʆʜʥʘʢʦ 

ʧʝʨʝʜʘʯʘ ʥʦʨʤʦʪʝʥʟʠʚʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʛʠʧʝʨʪʝʥʟʠʚʥʳʤ ʢʨʳʩʘʤ ʙʳʣʦ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ 

ʩʥʠʞʝʥʠʷ ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ɸɼ ʠʣʠ ʥʦʨʤʘʣʠʟʘʮʠʠ ʜʠʩʙʘʢʪʝʨʠʦʟʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ ʧʫʪʝʤ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ 

ʟʘʚʠʩʠʪ ʦʪ ʭʦʟʷʠʥʘ [60]. Mell B. et al. (2015) ʠʟʫʯʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʝ ʠ ʜʦʣʛʦʩʨʦʯʥʳʝ 

ʵʬʬʝʢʪʳ ʦʜʥʦʢʨʘʪʥʦʛʦ ʧʝʨʝʥʦʩʘ ʤʠʢʨʦʙʠʦʪʳ ʩʣʝʧʦʡ ʢʠʰʢʠ ʦʪ ʛʠʧʝʨʪʝʥʟʠʚʥʳʭ ʢʨʳʩ, 

ʥʘʭʦʭʦʜʷʱʠʭʩʷ ʥʘ ʠʟʙʳʪʦʯʥʦʤ ʧʦ ʩʦʣʠ ʧʠʪʘʥʠʠ ʥʦʨʤʦʪʝʥʟʠʚʥʳʤ ʢʨʳʩʘʤ. ɸʚʪʦʨʳ ʩʦʦʙʱʠʣʠ, 

ʯʪʦ ʵʪʠ ʜʚʝ ʣʠʥʠʠ ʢʨʳʩ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʤʠʢʨʦʙʠʦʪʝ ʢʠʰʝʯʥʠʢʘ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ 

Bacteroidetes ʠ Veillonellaceae.ʫ ʛʠʧʝʨʪʝʥʟʠʚʥʳʭ ʢʨʳʩ. ʆʜʥʘʢʦ, ʚʦʧʨʝʢʠ ʠʭ ʛʠʧʦʪʝʟʝ, ʧʝʨʝʥʦʩ 

ʤʠʢʨʦʙʠʦʪʳ ʦʪ ʛʠʧʝʨʪʝʥʟʠʚʥʳʭ ʢʨʳʩ ʢ ʥʦʨʤʦʪʝʥʟʠʚʥʳʤ ʥʝ ʫʚʝʣʠʯʠʚʘʣ ʢʨʦʚʷʥʦʝ ʜʘʚʣʝʥʠʝ ʫ 

ʧʦʩʣʝʜʥʠʭ ʞʠʚʦʪʥʳʭ; ʢʨʦʤʝ ʪʦʛʦ, ʧʝʨʝʥʦʩ ʤʠʢʨʦʙʠʦʪʳ ʦʪ ʢʨʳʩ ʩ ʥʦʨʤʘʣʴʥʳʤ ʜʘʚʣʝʥʠʝʤ ʢ 

ʢʨʳʩʘʤ ʩ ʛʠʧʝʨʪʝʥʟʠʝʡ ʥʝʦʞʠʜʘʥʥʦ ʚʳʟʚʘʣ ʥʝʤʝʜʣʝʥʥʦʝ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʫʩʠʣʝʥʠʝ 

ʩʠʩʪʦʣʠʯʝʩʢʦʡ ʛʠʧʝʨʪʝʥʟʠʠ ʠ ʧʨʠʚʝʣ ʢ ʩʦʢʨʘʱʝʥʠʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ [61].  

ʇʨʠʯʠʥʳ ʵʪʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝʠʟʚʝʩʪʥʳ, ʭʦʪʷ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʘʛʫʙʥʳʝ ʵʬʬʝʢʪʳ 

ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ʥʘʙʣʶʜʘʣʠʩʴ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʢʨʳʩʳ ʩʦʜʝʨʞʘʣʠʩʴ ʥʘ ʜʠʝʪʝ ʩ ʚʳʩʦʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʩʦʣʠ. ʕʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʜʠʝʪʳ ʠ ʤʠʢʨʦʙʠʦʪʳ, ʯʪʦ ʩʣʝʜʫʝʪ 

ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ʤʠʢʨʦʙʠʦʪ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. 

 

ʉʦʩʫʜʠʩʪʘʷ ʜʠʩʬʫʥʢʮʠʷ 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʪʝʨʦʩʢʣʝʨʦʟʦʤ ʠ ʛʠʧʝʨʪʦʥʠʝʡ ʜʘʥʥʳʝ ʦ ʪʦʤ, ʯʪʦ ʤʠʢʨʦʙʠʦʤ 

ʢʠʰʝʯʥʠʢʘ ʨʝʛʫʣʠʨʫʝʪ ʩʦʩʫʜʠʩʪʫʶ ʜʠʩʬʫʥʢʮʠʶ, ʦʛʨʘʥʠʯʝʥʳ. ʕʥʜʦʪʝʣʠʘʣʴʥʘʷ ʜʠʩʬʫʥʢʮʠʷ 

ð ʦʜʥʦ ʠʟ ʥʘʠʙʦʣʝʝ ʢʣʠʥʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʧʨʦʷʚʣʝʥʠʡ ʩʦʩʫʜʠʩʪʦʡ ʜʠʩʬʫʥʢʮʠʠ ʠ ʩʠʣʴʥʳʡ 

ʥʝʟʘʚʠʩʠʤʳʡ ʬʘʢʪʦʨ ʨʠʩʢʘ ʙʫʜʫʱʠʭ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʩʤʝʨʪʥʦʩʪʠ [1]. 
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Karbach S.H. et al. (2016) ʦʪʤʝʪʠʣʠ, ʯʪʦ ʢʦʣʦʥʠʟʘʮʠʷ ʤʳʰʝʡ GF ʚʳʟʳʚʘʝʪ ʣʝʛʢʫʶ 

ʵʥʜʦʪʝʣʠʘʣʴʥʫʶ ʜʠʩʬʫʥʢʮʠʶ ʠ ʧʦʚʳʰʝʥʥʫʶ ʵʢʩʧʨʝʩʩʠʶ tbx21 (ʊ-ʙʦʢʩ ʬʘʢʪʦʨ 

ʪʨʘʥʩʢʨʠʧʮʠʠ TBX21), ʢʦʪʦʨʳʡ ʢʦʜʠʨʫʝʪ ʢʣʶʯʝʚʦʡ ʬʘʢʪʦʨ ʪʨʘʥʩʢʨʠʧʮʠʠ ʜʣʷ IFN-(ʆʩʦʙʦʝ 

ʤʝʩʪʦ ʚ ʩʚʝʪʝ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʝʭʘʥʠʟʤʘʭ ʠʤʤʫʥʥʳʭ ʨʝʘʢʮʠʡ 

ʧʨʠʥʘʜʣʝʞʠʪ ʠʥʪʝʨʬʝʨʦʥʫ ʛʘʤʤʘ (ʜʘʣʝʝ ð ʠʥʪʝʨʬʝʨʦʥ-y, IFN-y) ð ʨʝʛʫʣʷʪʦʨʥʦʤʫ ʮʠʪʦʢʠʥʫ 

ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ) [58]. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ GF ʠ ʦʙʳʯʥʳʝ ʤʳʰʠ ʧʨʦʷʚʣʷʣʠ ʩʭʦʜʥʳʝ 

ʩʦʩʫʜʦʩʫʞʠʚʘʶʱʠʝ ʠ ʩʦʩʫʜʦʨʘʩʰʠʨʷʶʱʠʝ ʨʝʘʢʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 

ʧʨʦʮʝʩʩ ʢʦʣʦʥʠʟʘʮʠʠ ʩʘʤ ʧʦ ʩʝʙʝ ʥʘʨʫʰʘʝʪ ʬʫʥʢʮʠʶ ʵʥʜʦʪʝʣʠʷ.  

ʇʦʩʪʧʨʘʥʜʠʘʣʴʥʘʷ ʛʠʧʝʨʣʠʧʠʜʝʤʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʧʠʱʘ ʩ ʚʳʩʦʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʨʘ ʤʦʞʝʪ ʨʝʟʢʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʪʴ ʥʘ ʬʫʥʢʮʠʶ ʵʥʜʦʪʝʣʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʝʜʦʡ ʙʦʛʘʪʦʡ ʫʛʣʝʚʦʜʘʤʠ. Yi P. et al. (2013) ʩʦʦʙʱʠʣʠ, ʯʪʦ ʵʥʜʦʪʝʣʠʘʣʴʥʘʷ ʜʠʩʬʫʥʢʮʠʷ, 

ʚʳʟʚʘʥʥʘʷ ʧʦʩʪʧʨʘʥʜʠʘʣʴʥʦʡ ʛʠʧʝʨʣʠʧʠʜʝʤʠʝʡ, ʫʤʝʥʴʰʘʣʘʩʴ ʫ ʤʳʰʝʡ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʧʦʣʫʯʘʚʰʠʭ ʘʥʪʠʙʠʦʪʠʢʠ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʜʝʡʩʪʚʠʷ [62]. ʉʦʩʫʜʠʩʪʘʷ ʟʘʱʠʪʘ 

ʩʦʧʨʦʚʦʞʜʘʣʘʩʴ ʩʥʠʞʝʥʠʝʤ ʵʢʩʧʨʝʩʩʠʠ ʚ ʢʠʰʝʯʥʠʢʝ TLR4 (ʊʦʣʣ-ʧʦʜʦʙʥʳʝ ʨʝʮʝʧʪʦʨʳ, ʘʥʛʣ. 

Toll-like receptor, TLR; ʦʪ ʥʝʤ. toll ð ʙʦʣʴʰʦʡ, ʚʦʩʭʠʪʠʪʝʣʴʥʳʡ ð ʢʣʘʩʩ ʢʣʝʪʦʯʥʳʭ 

ʨʝʮʝʧʪʦʨʦʚ ʩ ʦʜʥʠʤ ʪʨʘʥʩʤʝʤʙʨʘʥʥʳʤ ʬʨʘʛʤʝʥʪʦʤ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʟʥʘʶʪ ʢʦʥʩʝʨʚʘʪʠʚʥʳʝ 

ʩʪʨʫʢʪʫʨʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʘʢʪʠʚʠʨʫʶʪ ʢʣʝʪʦʯʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ. ʀʛʨʘʶʪ ʢʣʶʯʝʚʫʶ 

ʨʦʣʴ ʚʦ ʚʨʦʞʜʝʥʥʦʤ ʠʤʤʫʥʠʪʝʪʝ. ʅʘʧʨʠʤʝʨ, ʪʦʣʣ-ʧʦʜʦʙʥʳʡ ʨʝʮʝʧʪʦʨ 4 ʫʟʥʘʝʪ ʠ ʩʚʷʟʳʚʘʝʪʩʷ 

ʩ ʢʦʥʩʝʨʚʘʪʠʚʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ ð 

ʣʠʧʦʧʦʣʠʩʘʭʘʨʠʜʦʤ. ʅʘʟʚʘʥʠʝ ʧʦʣʫʯʠʣʠ ʙʣʘʛʦʜʘʨʷ ʩʭʦʜʩʪʚʫ ʩ ʙʝʣʢʦʤ, ʢʦʪʦʨʳʡ ʢʦʜʠʨʫʝʪʩʷ 

ʦʪʢʨʳʪʳʤ ʚ 1985 ʛʦʜʫ ʛʝʥʦʤ Toll ʫ ʜʨʦʟʦʬʠʣʳ. ʠ ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʥʦʛʦ NF-əB ʉʠʛʥʘʣʴʥʳʡ 

ʧʫʪʴ NF-əB ð ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʡ ʩʠʛʥʘʣʴʥʳʡ ʧʫʪʴ, ʮʝʥʪʨʘʣʴʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʢʦʪʦʨʦʛʦ 

ʷʚʣʷʝʪʩʷ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʡ ʬʘʢʪʦʨ NF-əB (ʘʥʛʣ. nuclear factor əB). ʕʪʦʪ ʩʠʛʥʘʣʴʥʳʡ ʧʫʪʴ 

ʘʢʪʠʚʠʨʫʝʪʩʷ ʚ ʦʪʚʝʪ ʥʘ ʪʘʢʠʝ ʚʥʝʰʥʠʝ ʩʪʠʤʫʣʳ, ʢʘʢ ʬʘʢʪʦʨʳ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ, ʠʥʪʝʨʣʝʡʢʠʥ 

1 ʠ ʥʝʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʧʘʪʦʛʝʥʦʚ ʤʦʣʝʢʫʣʳ (ʘʥʛʣ. pathogen-associated molecular 

patterns ʠʣʠ PAMPs). NF-əB ʢʦʥʪʨʦʣʠʨʫʝʪ ʦʯʝʥʴ ʙʦʣʴʰʫʶ ʛʨʫʧʧʫ ʛʝʥʦʚ, ʢʦʪʦʨʳʝ ʦʪʚʝʯʘʶʪ ʟʘ 

ʧʨʦʮʝʩʩ ʚʦʩʧʘʣʝʥʠʷ, ʧʨʦʣʠʬʝʨʘʮʠʶ ʢʣʝʪʦʢ ʠ ʘʧʦʧʪʦʟ. ʉʠʛʥʘʣʴʥʳʡ ʧʫʪʴ NF-əB ̫ʚʣʷʝʪʩʷ 

ʢʦʤʧʦʥʝʥʪʦʤ ʜʨʫʛʠʭ ʧʫʪʝʡ, ʥʘʧʨʠʤʝʨ ʩʠʛʥʘʣʴʥʦʛʦ ʧʫʪʠ TNFŬ ʠ Toll-ʧʦʜʦʙʥʳʭ ʨʝʮʝʧʪʦʨʦʚ ʠ 

ʧʦʚʳʰʝʥʥʦʡ ʵʢʩʧʨʝʩʩʠʝʡ SIRT1ʉʠʨʪʫʠʥʳ (ʘʥʛʣ. sirtuins ʠʣʠ Silent Information Regulator 2 

proteins, SIR2) ð ʩʝʤʝʡʩʪʚʦ ʵʚʦʣʶʮʠʦʥʥʦ ʢʦʥʩʝʨʚʘʪʠʚʥʳʭ ʅɸɼ-ʟʘʚʠʩʠʤʳʭ ʙʝʣʢʦʚ, 

ʦʙʣʘʜʘʶʱʠʭ ʜʝʘʮʝʪʠʣʘʟʥʦʡ ʠʣʠ ɸɼʌ-ʨʠʙʦʟʠʣʪʨʘʥʩʬʝʨʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʅʘʟʚʘʥʠʝ 

ʩʝʤʝʡʩʪʚʫ ʜʘʥʦ ʚ ʯʝʩʪʴ ʦʜʥʦʛʦ ʠʟ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ð ʜʨʦʞʞʝʚʦʛʦ ʙʝʣʢʘ SIR2. ʉʠʨʪʫʠʥʳ 

ʦʙʥʘʨʫʞʝʥʳ ʫ ʤʥʦʛʠʭ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʦʪ ʙʘʢʪʝʨʠʡ ʜʦ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʠ ʚʦʚʣʝʯʝʥʳ ʚ 

ʨʝʛʫʣʷʮʠʶ ʚʘʞʥʳʭ ʢʣʝʪʦʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʫʪʝʡ. Vikram ɸ. et al. (2016) 

ʧʨʝʜʦʩʪʘʚʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʩʚʷʟʠ ʤʝʞʜʫ ʢʦʨʤʣʝʥʠʝʤ ʩ ʚʳʩʦʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʨʦʚ, ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʦʡ, SIRT1 ʠ ʵʥʜʦʪʝʣʠʘʣʴʥʦʡ ʜʠʩʬʫʥʢʮʠʝʡ [63]. ɺ 

ʩʝʨʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ GF, ʦʙʨʘʙʦʪʘʥʥʳʭ ʘʥʪʠʙʠʦʪʠʢʘʤʠ ʠ ʛʝʥʝʪʠʯʝʩʢʠ 

ʠʟʤʝʥʝʥʥʳʭ ʤʳʰʝʡ ʧʦʢʘʟʘʥʦ, ʯʪʦ HFD ʫʭʫʜʰʘʝʪ ʬʫʥʢʮʠʶ ʵʥʜʦʪʝʣʠʷ ʧʫʪʝʤ ʩʥʠʞʝʥʠʷ 

ʨʝʛʫʣʷʮʠʠ SIRT1 ʠ ʩʥʠʞʝʥʠʷ ʙʠʦʜʦʩʪʫʧʥʦʩʪʠ ʦʢʩʠʜʘ ʘʟʦʪʘ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʯʘʩʪʠʯʥʦ ʟʘ ʩʯʝʪ 

ʫʚʝʣʠʯʝʥʠʷ ʩʦʩʫʜʠʩʪʦʛʦ miR-204 (ʄʠʢʨʦʈʅʂ ʫʯʘʩʪʚʫʶʪ ʚ ʨʝʛʫʣʷʮʠʠ ʥʘ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʤ 

ʫʨʦʚʥʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʢʨʠʪʠʯʝʩʢʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ) ʚ ʟʘʚʠʩʠʤʦʤ ʦʪ ʤʠʢʨʦʙʠʦʪʳ 

ʢʠʰʝʯʥʠʢʘ. ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʵʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʥʝʛʘʪʠʚʥʳʝ ʩʠʛʥʘʣʳ, 

ʧʨʦʠʩʭʦʜʷʱʠʝ ʠʟ ʤʠʢʨʦʙʠʦʤʘ, ʚʢʣʶʯʘʷ ʘʢʪʠʚʘʮʠʶ TLR4 ʠ ʩʥʠʞʝʥʠʝ ʩʦʩʫʜʠʩʪʦʛʦ SIRT1, 

ʚʥʦʩʷʪ ʚʢʣʘʜ ʚ ʚʳʟʚʘʥʥʫʶ ʧʠʪʘʥʠʝʤ ʵʥʜʦʪʝʣʠʘʣʴʥʫʶ ʜʠʩʬʫʥʢʮʠʶ. 

ʅʘʨʷʜʫ ʩ ʵʥʜʦʪʝʣʠʘʣʴʥʦʡ ʜʠʩʬʫʥʢʮʠʝʡ ʞʝʩʪʢʦʩʪʴ ʘʨʪʝʨʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ 

ʢʣʠʥʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʬʦʨʤ ʩʦʩʫʜʠʩʪʦʡ ʜʠʩʬʫʥʢʮʠʠ. ɾʝʩʪʢʦʩʪʴ ʢʨʫʧʥʳʭ ʘʨʪʝʨʠʡ, 

http://www.bulletennauki.com/
https://www.sciencedirect.com/topics/medicine-and-dentistry/endothelial-function
https://www.sciencedirect.com/topics/medicine-and-dentistry/hyperlipidemia
https://www.sciencedirect.com/topics/medicine-and-dentistry/broad-spectrum-antibiotic
https://www.sciencedirect.com/topics/medicine-and-dentistry/toll-like-receptor-4
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%BC%D0%B5%D1%86%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B9_%D1%80%D0%B5%D1%86%D0%B5%D0%BF%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BA%D1%80%D0%BE%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC%D1%8B
https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%BC%D1%83%D0%BD%D0%B8%D1%82%D0%B5%D1%82_(%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%92%D1%80%D0%BE%D0%B6%D0%B4%D1%91%D0%BD%D0%BD%D1%8B%D0%B9_%D0%B8%D0%BC%D0%BC%D1%83%D0%BD%D0%B8%D1%82%D0%B5%D1%82
https://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D0%BB%D0%BB-%D0%BF%D0%BE%D0%B4%D0%BE%D0%B1%D0%BD%D1%8B%D0%B9_%D1%80%D0%B5%D1%86%D0%B5%D0%BF%D1%82%D0%BE%D1%80_4
https://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D1%86%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5_%D0%B1%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D0%BF%D0%BE%D0%BF%D0%BE%D0%BB%D0%B8%D1%81%D0%B0%D1%85%D0%B0%D1%80%D0%B8%D0%B4
https://ru.wikipedia.org/wiki/%D0%94%D1%80%D0%BE%D0%B7%D0%BE%D1%84%D0%B8%D0%BB%D0%B0_%D0%BC%D0%B5%D0%BB%D0%B0%D0%BD%D0%BE%D0%B3%D0%B0%D1%81%D1%82%D0%B5%D1%80
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/nf-kappa-b
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%B3%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%BF%D1%83%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%BA%D1%82%D0%BE%D1%80%D1%8B_%D1%82%D1%80%D0%B0%D0%BD%D1%81%D0%BA%D1%80%D0%B8%D0%BF%D1%86%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/NF-%CE%BAB
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%BA%D1%82%D0%BE%D1%80_%D0%BD%D0%B5%D0%BA%D1%80%D0%BE%D0%B7%D0%B0_%D0%BE%D0%BF%D1%83%D1%85%D0%BE%D0%BB%D0%B8
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D1%80%D0%BB%D0%B5%D0%B9%D0%BA%D0%B8%D0%BD_1
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D1%80%D0%BB%D0%B5%D0%B9%D0%BA%D0%B8%D0%BD_1
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%82%D0%BE%D0%B3%D0%B5%D0%BD
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D1%81%D0%BF%D0%B0%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%BB%D0%B8%D1%84%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%90%D0%BF%D0%BE%D0%BF%D1%82%D0%BE%D0%B7
https://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D0%BB%D0%BB-%D0%BF%D0%BE%D0%B4%D0%BE%D0%B1%D0%BD%D1%8B%D0%B5_%D1%80%D0%B5%D1%86%D0%B5%D0%BF%D1%82%D0%BE%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9D%D0%B8%D0%BA%D0%BE%D1%82%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%B4%D0%B0%D0%B4%D0%B5%D0%BD%D0%B8%D0%BD%D0%B4%D0%B8%D0%BD%D1%83%D0%BA%D0%BB%D0%B5%D0%BE%D1%82%D0%B8%D0%B4
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ʦʮʝʥʠʚʘʝʤʘʷ in vivo ʧʦ ʩʢʦʨʦʩʪʠ ʧʫʣʴʩʦʚʦʡ ʚʦʣʥʳ ʫ ʣʁʜʝʡ ʠ ʞʠʚʦʪʥʳʭ, ʷʚʣʷʝʪʩʷ ʥʘʜʝʞʥʳʤ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʤ ʠʥʜʠʢʘʪʦʨʦʤ ʉʉɿ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʧʫʣʷʮʠʷʭ. ʅʘʩʢʦʣʴʢʦ ʥʘʤ ʠʟʚʝʩʪʥʦ, ʧʦʢʘ 

ʥʝʪ ʜʘʥʥʳʭ, ʩʚʷʟʳʚʘʶʱʠʭ ʤʠʢʨʦʙʠʦʪʫ ʢʠʰʝʯʥʠʢʘ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʞʝʩʪʢʦʩʪʠ ʘʨʪʝʨʠʡ [1]. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ [65] ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʝʨʜʝʯʥʦ-ʣʦʜʳʞʝʯʥʳʡ ʩʦʩʫʜʠʩʪʳʡ ʠʥʜʝʢʩ (CAVI 

ð Cardio-Ankle Vascular Index) ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʚʘʪʴ ʞʝʩʪʢʦʩʪʴ ʘʨʪʝʨʠʘʣʴʥʦʡ ʩʪʝʥʢʠ, 

ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʝʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʠ, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, ʩʦʩʫʜʠʩʪʳʤ 

ʪʦʥʫʩʦʤ, ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʤʦʤʝʥʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʪʨʘʞʘʝʪ 

ʠʩʪʠʥʥʫʶ ʞʝʩʪʢʦʩʪʴ ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʠ. ɺ ʪʝʯʝʥʠʝ 2 ʤʝʩʷʮʝʚ, ʥʘ ʦʙʦʠʭ ʚʠʟʠʪʘʭ ʧʘʮʠʝʥʪʘʤ 

(ʯʝʨʝʟ 24 ʥʝʜʝʣʠ) ʧʨʦʚʦʜʠʣʘʩʴ ʦʙʲʝʤʥʘʷ ʩʬʠʛʤʦʧʣʝʪʠʟʤʦʛʨʘʬʠʷ ʥʘ ʘʧʧʘʨʘʪʝ VaSera-1000. 

(FukudaDenshi, ʗʧʦʥʠʷ) ʚ ʧʨʝʮʠʟʠʦʥʥʦʤ ʨʝʞʠʤʝ. ɸʥʘʣʠʟʠʨʦʚʘʣʠ ʩʣʝʜʫʶʱʠʝ 

ʧʘʨʘʤʝʪʨʳ: ʘʨʪʝʨʠʘʣʴʥʦʝ ʩʠʩʪʦʣʠʯʝʩʢʦʝ ʠ ʜʠʘʩʪʦʣʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ (ʉɸɼ ʠ ɼɸɼ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʥʘ ʧʨʘʚʦʡ (RB), ʣʝʚʦʡ (LB) ʚʝʨʭʥʝʡ ʢʦʥʝʯʥʦʩʪʠ ʠ ʥʘ ʧʨʘʚʦʡ (RA), ʣʝʚʦʡ 

(LA) ʥʠʞʥʝʡ ʢʦʥʝʯʥʦʩʪʠ; ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʫʣʴʩʦʚʦʡ ʚʦʣʥʳ (ʉʈʇɺ) ʤʝʞʜʫ 

ʧʨʝʜʧʣʝʯʴʝʤ ʠ ʧʨʘʚʦʡ ʣʦʜʳʞʢʦʡ (R-PWV, ʤ/ʩ) ʠ ʧʨʝʜʧʣʝʯʴʝʤ ʠ ʣʝʚʦʡ ʣʦʜʳʞʢʦʡ (L-PWV, 

ʤ/ʩ); ʠʥʜʝʢʩ ʘʫʛʤʝʥʪʘʮʠʠ (AI) ð ʦʪʥʦʰʝʥʠʝ ʘʤʧʣʠʪʫʜʳ ʚʦʣʥʳ, ʚʦʟʥʠʢʘʶʱʝʡ ʧʨʠ ʩʣʦʞʝʥʠʠ 

ʧʝʨʚʠʯʥʦʡ ʠ ʦʪʨʘʞʝʥʥʦʡ ʚʦʣʥ, ʢ ʘʤʧʣʠʪʫʜʝ ʧʝʨʚʠʯʥʦʡ ʚʦʣʥʳ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʩʠʩʪʦʣʝ 

ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ; ʣʦʜʳʞʝʯʥʦ-ʧʣʝʯʝʚʦʡ ʠʥʜʝʢʩ (R/L-ABI) ʩʧʨʘʚʘ/ʩʣʝʚʘ; ʩʝʨʜʝʯʥʦ-

ʣʦʜʳʞʝʯʥʳʡ ʩʦʩʫʜʠʩʪʳʡ ʠʥʜʝʢʩ (CAVI ð Cardio-Ankle Vascular Index). ʀʤʝʥʥʦ CAVI 

ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʚʘʪʴ ʞʝʩʪʢʦʩʪʴ ʘʨʪʝʨʠʘʣʴʥʦʡ ʩʪʝʥʢʠ, ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʝʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ ʠ, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, ʩʦʩʫʜʠʩʪʳʤ ʪʦʥʫʩʦʤ, ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ 

ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʤʦʤʝʥʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʪʨʘʞʘʝʪ ʠʩʪʠʥʥʫʶ ʞʝʩʪʢʦʩʪʴ ʩʦʩʫʜʠʩʪʦʡ 

ʩʪʝʥʢʠ. ɺʩʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ʄʝʪʦʜʠʢʘ ʠʟʤʝʨʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʢʦʤʝʥʜʘʮʠʷʤ, ʦʪʨʘʞʝʥʥʳʤ ʚ ʠʥʩʪʨʫʢʮʠʠ ʢ ʘʧʧʘʨʘʪʫ VaSera-1000. 

ʉʪʘʨʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʤ ʩʥʠʞʝʥʠʝʤ ʩʪʨʫʢʪʫʨʳ ʠ ʬʫʥʢʮʠʠ ʩʝʨʜʝʯʥʦ- 

ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ. ʅʘʢʦʧʣʝʥʠʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʩʚʷʟʳʚʘʝʪ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʝ ʩʪʘʨʝʥʠʝ ʩ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ, ʚʢʣʶʯʘʶʱʠʤʠ ʩʣʦʞʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʪʠʣʠʨʦʚʘʥʠʷ 

ɼʅʂ, ʧʦʩʪʪʨʘʥʩʣʷʮʠʦʥʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ ʛʠʩʪʦʥʦʚ ʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʟʘʥʷʪʦʩʪʠ ʥʫʢʣʝʦʩʦʤ, 

ʨʝʛʫʣʠʨʫʝʤʦʡ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ. ɼʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʛʝʥʦʤʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʚʝʣʠ ʢ ʛʣʫʙʦʢʦʤʫ ʧʦʥʠʤʘʥʠʶ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʭʨʦʤʘʪʠʥʘ ʢʘʢ ʧʨʠ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʤ ʩʪʘʨʝʥʠʠ, ʪʘʢ ʠ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ. ʆʙʦʙʱʝʥʳ ʧʦʩʣʝʜʥʠʝ ʦʪʢʨʳʪʠʷ ʚ 

ʦʙʣʘʩʪʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʤ ʩʪʘʨʝʥʠʠ ʠ 

ʟʘʙʦʣʝʚʘʥʠʷʭ, ʠ ʦʙʩʫʞʜʘʶʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʩʪʨʘʪʝʛʠʠ ʜʣʷ ʟʘʤʝʜʣʝʥʠʷ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʛʦ ʩʪʘʨʝʥʠʷ ʠ ʙʦʨʴʙʳ ʩ ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʧʫʪʝʤ 

ʦʤʦʣʦʞʝʥʠʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʩʠʛʥʘʪʫʨ ʜʦ ʤʦʣʦʜʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

 

ɹʠʦʢʦʤʧʴʶʪʝʨʳ ʠ ʠʥʥʦʚʘʮʠʠ 

ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʢʦʤʧʴʶʪʝʨʳ, ʠʣʠ ʙʠʦʢʦʤʧʴʶʪʝʨʳ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʙʫʜʫʱʝʝ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ ʙʠʦʣʦʛʠʠ. ɹʠʦʢʦʤʧʴʶʪʝʨʳ ð ɻ ʪʦ ʢʦʤʧʴʶʪʝʨʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ 

ʙʝʣʢʦʚ, ʛʝʥʦʚ ʠ ʢʣʝʪʦʢ ʠ ʩʧʦʩʦʙʥʳʝ ʚʳʧʦʣʥʷʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ. ʅʘʧʨʠʤʝʨ, 

ʙʘʢʪʝʨʠʠ ʤʦʛʫʪ ʙʳʪʴ ʤʦʜʠʬʠʮʠʨʦʚʘʥʳ, ʧʨʝʚʨʘʱʘʷʩʴ ʚ ʙʠʦʢʦʤʧʴʶʪʝʨʳ, ʩʧʦʩʦʙʥʳʝ 

ʦʙʥʘʨʫʞʠʚʘʪʴ ʠ ʣʝʯʠʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʟʘʙʦʣʝʚʘʥʠʷ 

ʢʠʰʝʯʥʠʢʘ. ʇʦʩʢʦʣʴʢʫ ʫʯʝʥʳʝ ʧʦʩʚʷʱʘʶʪ ʚʨʝʤʷ ʠ ʫʩʠʣʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʚ ʥʦʚʦʡ ʦʙʣʘʩʪʠ 

ʙʠʦʢʦʤʧʴʶʪʠʥʛʘ, ɻ ʪʠ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʝʜʫʪ ʨʝʚʦʣʶʮʠʶ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʦʙʣʘʩʪʠ: ʚ 

ʙʫʜʫʱʝʤ ʙʠʦʢʦʤʧʴʶʪʠʥʛ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣ ̫ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʣʝʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ [66]. 

ʈʦʤʘʥʯʫʢ ʇ. ʀ., ʈʦʤʘʥʯʫʢ ʅ. ʇ. ʨʘʟʨʘʙʦʪʘʥ ʠ ʚʥʝʜʨʝʥ [67] ʩʧʦʩʦʙ ʦʮʝʥʢʠ ʚʦʟʨʘʩʪʥʳʭ 
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ʠʟʤʝʥʝʥʠʡ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ʙʠʦʬʠʟʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʚʦʜʷʪ ʕʂɻ ʠ ʕʭʦʂɻ ʩʝʨʜʮʘ, ʠ ʧʦ ʦʪʢʣʦʥʝʥʠʷʤ ʫʢʘʟʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ 

ʧʦʢʘʟʘʥʠʡ ʠʟʤʝʨʝʥʠʡ ʕʂɻ ʠ ʕʭʦʂɻ ʩʝʨʜʮʘ ʩʫʜʷʪ ʦ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʷʭ ʚ ʣʦʢʘʣʴʥʳʭ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʘʭ, ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʦʩʫʜʠʩʪʳʭ 

ʙʘʩʩʝʡʥʘʭ, ʦʪʣʠʯʘʶʱʠʡʩʷ ʪʝʤ, ʯʪʦ ʦʩʫʱʝʩʪʚʣʷʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʠʟʤʝʨʝʥʠʝ ʩʠʩʪʝʤʥʦʛʦ 

ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʣʝʚʦʤ ʠ ʧʨʘʚʦʤ ʧʣʝʯʝ, ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʣʦʜʳʞʢʝ ʜʣ ̫ʦʧʨʝʜʝʣʝʥʠʷ 

ʟʥʘʯʝʥʠʡ ʣʦʜʳʞʝʯʥʦʧʣʝʯʝʚʦʛʦ ʠʥʜʝʢʩʘ ʚ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʧʦʣʦʚʠʥʝ ʪʫʣʦʚʠʱʘ ʠ ʩʢʦʨʦʩʪʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʫʣʴʩʦʚʦʡ ʚʦʣʥʳ ʚ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʧʦʣʦʚʠʥʘʭ ʪʫʣʦʚʠʱʘ, ʘ ʚʦʟʨʘʩʪʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʦʮʝʥʠʚʘʶʪ ʧʦ ʚʝʣʠʯʠʥʝ 

ʣʦʜʳʞʝʯʥʦʧʣʝʯʝʚʦʛʦ ʠʥʜʝʢʩʘ ʠ ʫʢʘʟʘʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʠʟʤʝʨʝʥʠʡ ʚ ʤʦʤʝʥʪ ʨʝʛʠʩʪʨʘʮʠʠ 

ʵʪʦʛʦ ʠʤʧʫʣʴʩʘ, ʘ ʪʘʢʞʝ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʩʦʩʪʦʷʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ 

ʛʝʤʦʜʠʥʘʤʠʢʠ, ʠʟʤʝʥʝʥʠʶ ʛʝʦʤʝʪʨʠʠ ʩʝʨʜʮʘ, ʨʘʙʦʪʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, ʪʝʤʧʫ 

ʚʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʠ [67]. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʅ. ʇ. ʈʦʤʘʥʯʫʢ ʦʪ ʠʟʦʙʨʝʪʝʥʠʷ ʚ 2010 ʛʦʜʫ [68] (ʟʘʢʣʶʯʘʶʱʝʛʦʩʷ ʚ 

ʧʦʚʳʰʝʥʠʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʟʘ ʩʯʝʪ ʚʚʝʜʝʥʠʷ ʞʠʟʥʝʥʥʦ 

ʚʘʞʥʳʭ ʧʠʱʝʚʳʭ ʚʝʱʝʩʪʚ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʪ ʜʣʷ ʧʦʜʘʚʣʝʥʠʷ 

ʩʚʦʙʦʜʥʦʨʘʜʠʢʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʠʥʚʘʟʠʚʥʦʡ ʜʝʪʦʢʩʠʢʘʮʠʠ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, 

ʦʧʪʠʤʠʟʘʮʠʠ ʥʝʡʨʦʛʝʥʥʦʡ ʨʝʛʫʣʷʮʠʠ ʩʦʩʫʜʠʩʪʦʛʦ ʪʦʥʫʩʘ ʧʨʠ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʦʥʠʠ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʫ ʣʠʮ ʤʫʞʩʢʦʛʦ ʠ ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʧʫʪʝʤ 

ʦʧʪʠʤʠʟʘʮʠʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʦʜʫʢʪʘ), ʧʦ ʥʘʩʪʦʷʱʝʝ [69] ʧʦʢʘʟʘʥʦ, 

ʯʪʦ ʥʦʚʘʷ ʫʧʨʘʚʣʷʝʤʘʷ ʟʜʦʨʦʚʘʷ ʙʠʦʤʠʢʨʦʙʠʦʪʘ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ çʤʦʟʛʘ ʠ ʤʠʢʨʦʙʠʦʪʳè ð ɻ ʪʦ ʜʦʣʛʦʚʨʝʤʝʥʥʘʷ ʤʝʜʠʮʠʥʩʢʘʷ 

ʧʨʦʛʨʘʤʤʘ ʧʘʮʠʝʥʪʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʧʠʪʘʪʝʣʴʥʦʡ 

ʵʧʠʛʝʥʝʪʠʢʠ ʠ ʬʘʨʤʵʧʠʛʝʥʝʪʠʢʠ, ʘ ʛʣʘʚʥʦʝ  ʧʨʦʚʝʜʝʥʠʶ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʦʣʠʧʨʘʛʤʘʟʠʠ.  

ɻʣʘʚʥʳʡ ʜʚʠʛʘʪʝʣʴ ʜʦʣʛʦʣʝʪʠʷ ʯʝʣʦʚʝʢʘ ð ɻ ʪʦ, ʢʦʛʜʘ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʧʘʤʷʪʴ 

ʦʩʪʘʝʪʩʷ ʩʪʘʙʠʣʴʥʦʡ, ʘ ʨʘʮʠʦʥ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ (ʟʜʦʨʦʚʦʛʦ) ʜʠʝʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ ʠ 

ʩʪʨʫʢʪʫʨʘ ʟʜʦʨʦʚʦʡ ʙʠʦʤʠʢʨʦʙʠʦʪʳ ï ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʧʦʯʪʠ ʥʝʠʟʤʝʥʥʳʤʠ. ʄʠʢʨʦʙʠʦʤ 

ʯʝʣʦʚʝʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ ʤʠʢʨʦʙʦʚ, ʥʘʩʝʣʷʶʱʠʭ ʦʨʛʘʥʠʟʤ. 

ʄʠʢʨʦʙʠʦʤ ʢʠʰʝʯʥʠʢʘ ʯʝʣʦʚʝʢʘ ð ʫʥʠʢʘʣʴʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚʣʠʷʶʱʠʭ 

ʥʘ ʮʝʣʳʡ ʨʷʜ ʚʘʞʥʳʭ ʧʨʦʮʝʩʩʦʚ: ʦʪ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠ ʠʤʤʫʥʥʳʭ ʜʦ ʢʦʛʥʠʪʠʚʥʳʭ, ʘ 

ʦʪʢʣʦʥʝʥʠʝ ʝʛʦ ʩʦʩʪʘʚʘ ʦʪ ʥʦʨʤʳ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʩʦʩʪʦʷʥʠʡ. 

ʅʘʣʠʯʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ ʢʘʢ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʩʣʝʜʫʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ 

ʠ ʢʦʨʨʝʣʠʨʦʚʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʙʠʦʠʥʬʦʨʤʘʪʠʢʠ, ʧʦʟʚʦʣʷʶʪ ʛʣʫʙʞʝ ʠʩʩʣʝʜʦʚʘʪʴ 

ʧʝʨʝʢʨʝʩʪʥʳʝ ʥʝʡʨʦʩʝʪʝʚʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʤʠʢʨʦʙʠʦʪʦʡ ʠ ʠʤʤʫʥʥʳʤʠ ʨʝʘʢʮʠʷʤʠ 

ʯʝʣʦʚʝʢʘ. ʀʤʤʫʥʥʳʡ ʛʦʤʝʦʩʪʘʟ ð ʵʪʦ ʙʘʣʘʥʩ ʤʝʞʜʫ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʪʦʣʝʨʘʥʪʥʦʩʪʴʶ ʠ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʠʤʤʫʥʥʳʤʠ ʨʝʘʢʮʠʷʤʠ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʚ ʠʩʭʦʜʝ 

ʟʜʦʨʦʚʴʷ ʠʣʠ ʙʦʣʝʟʥʠ. ɿʜʦʨʦʚʘʷ ʤʠʢʨʦʙʠʦʪʘ ð ʵʪʦ ʢʘʯʝʩʪʚʝʥʥʦʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ 

ʩʦʦʪʥʦʰʝʥʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʤʠʢʨʦʙʦʚ ʦʪʜʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ, ʧʦʜʜʝʨʞʠʚʘʶʱʝʝ 

ʙʠʦʭʠʤʠʯʝʩʢʦʝ, ʤʝʪʘʙʦʣʠʯʝʩʢʦʝ ʠ ʠʤʤʫʥʥʦʝ ʨʘʚʥʦʚʝʩʠʝ ʤʘʢʨʦʦʨʛʘʥʠʟʤʘ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ 

ʩʦʭʨʘʥʝʥʠʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ [69]. 

 

ɺʳʚʦʜʳ 

ʄʠʢʨʦʙʠʦʤ ʯʝʣʦʚʝʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʠʢʨʦʙʦʚ, ʢʦʪʦʨʳʝ ʥʘʩʝʣʷʶʪ 

ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʩ ʥʘʠʙʦʣʴʰʝʡ ʣʦʢʘʣʠʟʘʮʠʝʡ ʚ ʢʠʰʝʯʥʠʢʝ. ʂʠʰʝʯʥʳʡ ʤʠʢʨʦʙʠʦʤ 
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ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʥʠʢʘʣʴʥʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʢʦʪʦʨʘʷ ʚʣʠʷʝʪ ʥʘ ʮʝʣʳʡ 

ʨʷʜ ʚʘʞʥʳʭ ʞʠʟʥʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʷʝʪʩʷ ʨʝʛʫʣʷʪʦʨ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʯʝʣʦʚʝʢʘ.  

ɼʠʩʙʘʢʪʝʨʠʦʟ ʢʠʰʝʯʥʠʢʘ ð ʚʨʝʜʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʩʪʘʚʝ ʠʣʠ ʢʦʣʠʯʝʩʪʚʝ ʢʠʰʝʯʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʟʚʠʪʠʝʤ ʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʚʢʣʶʯʘʷ ʉʉɿ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʉʉɿ, 

ʚʢʣʶʯʘʷ ʩʪʘʨʝʥʠʝ, ʦʞʠʨʝʥʠʝ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʨʝʞʠʤʳ ʧʠʪʘʥʠʷ ʠ ʤʘʣʦʧʦʜʚʠʞʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ, 

ʚʳʟʳʚʘʶʪ ʜʠʩʙʘʢʪʝʨʠʦʟ ʢʠʰʝʯʥʠʢʘ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦʙ ʫʯʘʩʪʠʠ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ ʚ ʵʪʠʦʣʦʛʠʠ ʠ ʧʘʪʦʛʝʥʝʟʝ ʉʉɿ 

ʧʦʟʚʦʣʷʪ ʨʘʟʨʘʙʦʪʘʪʴ ʥʦʚʳʝ ʧʦʜʭʦʜʳ ʢ ʠʭ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʣʝʯʝʥʠʶ, ʩʥʠʟʠʪʴ ʩʤʝʨʪʥʦʩʪʴ.  

ɻʣʘʚʥʳʡ ʜʚʠʛʘʪʝʣʴ ʜʦʣʛʦʣʝʪʠʷ ʯʝʣʦʚʝʢʘ ð ɻ ʪʦ, ʢʦʛʜʘ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʧʘʤʷʪʴ 

ʦʩʪʘʝʪʩʷ ʩʪʘʙʠʣʴʥʦʡ, ʘ ʨʘʮʠʦʥ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ (ʟʜʦʨʦʚʦʛʦ) ʜʠʝʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ ʠ 

ʩʪʨʫʢʪʫʨʘ ʟʜʦʨʦʚʦʡ ʙʠʦʤʠʢʨʦʙʠʦʪʳ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʧʦʯʪʠ ʥʝʠʟʤʝʥʥʳʤʠ. ʄʠʢʨʦʙʠʦʤ 

ʯʝʣʦʚʝʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ ʤʠʢʨʦʙʦʚ, ʥʘʩʝʣʷʶʱʠʭ ʦʨʛʘʥʠʟʤ. 

ʄʠʢʨʦʙʠʦʤ ʢʠʰʝʯʥʠʢʘ ʯʝʣʦʚʝʢʘ ð ʫʥʠʢʘʣʴʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, 

ʚʣʠʷʶʱʠʭ ʥʘ ʮʝʣʳʡ ʨʷʜ ʚʘʞʥʳʭ ʧʨʦʮʝʩʩʦʚ: ʦʪ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠ ʠʤʤʫʥʥʳʭ ʜʦ ʢʦʛʥʠʪʠʚʥʳʭ, 

ʘ ʦʪʢʣʦʥʝʥʠʝ ʝʛʦ ʩʦʩʪʘʚʘ ʦʪ ʥʦʨʤʳ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʩʦʩʪʦʷʥʠʡ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʧʠʩʘʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ 

ʩʦʙʦʡ ʵʣʝʢʪʨʦʥʥʫʶ ʚʝʨʩʠʶ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʞʫʨʥʘʣʘ ʭʠʤʠʢʘ-ʩʠʥʪʝʪʠʢʘ. ʇʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ 

ʙʘʟʦʚʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʦʛʨʘʤʤʳ. 

 

Abstract. This article describes the information system, which is an electronic version of 

the laboratory journal of chemist-synthetics. An overview of the basic functionality of the program 

is presented.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʣʘʙʦʨʘʪʦʨʥʳʝ ʩʠʩʪʝʤʳ 

ʫʯʝʪʘ, ʣʘʙʦʨʘʪʦʨʥʳʡ ʞʫʨʥʘʣ, ʦʨʛʘʥʠʯʝʩʢʠʡ ʩʠʥʪʝʟ, ʣʘʙʦʨʘʪʦʨʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ, ʵʣʝʢʪʨʦʥʥʘʷ 

ʣʘʙʦʨʘʪʦʨʥʘʷ ʟʘʧʠʩʥʘʷ ʢʥʠʞʢʘ. 

 

Keywords: research accounting systems, laboratory information systems, laboratory journal, 

organic synthesis, laboratory database, electronic laboratory notebook. 

 

ɺʚʝʜʝʥʠʝ 

ʃʘʙʦʨʘʪʦʨʥʳʡ ʞʫʨʥʘʣ ʭʠʤʠʢʘ-ʩʠʥʪʝʪʠʢʘ ʠʣʠ ʣʘʙʦʨʘʪʦʨʥʘʷ ʟʘʧʠʩʥʘʷ ʢʥʠʞʢʘ ð ɻ ʪʦ 

ʨʫʢʦʧʠʩʥʳʡ ʪʝʢʩʪ ʩ ʭʠʤʠʯʝʩʢʠʤʠ ʬʦʨʤʫʣʘʤʠ, ʩʭʝʤʘʤʠ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, ʭʠʤʠʯʝʩʢʠʤʠ 

ʨʘʩʯʝʪʘʤʠ, ʠʣʣʶʩʪʨʘʮʠʷʤʠ, ʛʨʘʬʠʢʘʤʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʥʘʙʦʨ ʧʨʦʪʦʢʦʣʦʚ ʚʩʝʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʧʦʩʪʘʚʣʝʥʥʳʭ ʘʚʪʦʨʦʤ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʥʝʟʘʚʠʩʠʤʦ. ɿʘʜʘʯʘ 

ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʧʝʨʩʦʥʘʣʴʥʫʶ ʣʘʙʦʨʘʪʦʨʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʜʣʷ 
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ʚʝʜʝʥʠʷ ʪʘʢʦʛʦ ʞʫʨʥʘʣʘ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ. ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʠʪ ʩʦʭʨʘʥʥʦʩʪʴ ʜʘʥʥʳʭ, 

ʧʦʤʦʞʝʪ ʭʠʤʠʢʫ-ʩʠʥʪʝʪʠʢʫ ʬʠʢʩʠʨʦʚʘʪʴ ʢʘʞʜʳʡ ʰʘʛ ʩʚʦʝʡ ʨʘʙʦʪʳ, ʟʘʥʦʩʠʪʴ ʚ ʞʫʨʥʘʣ ʚʩʶ 

ʩʦʧʫʪʩʪʚʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʠʩʧʦʣʴʟʫʝʤʫʶ ʚ ʧʨʦʮʝʩʩʝ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʧʨʦʚʝʜʝʥʠʷ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ (ʨʝʘʢʪʠʚʳ, ʨʘʩʯʝʪʳ ʢʦʣʠʯʝʩʪʚ ʠʩʭʦʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʜʣʷ ʩʠʥʪʝʟʘ, 

ʬʠʟʠʯʝʩʢʠʝ ʢʦʥʩʪʘʥʪʳ, ʬʘʡʣʳ ʩ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ ʠ ʪ. ʜ.), ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʥʘʫʯʥʳʡ 

ʤʘʪʝʨʠʘʣ ʠ ʧʣʘʥʠʨʦʚʘʪʴ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʨʘʙʦʪʫ. ʊʘʢʞʝ ʣʘʙʦʨʘʪʦʨʥʳʡ ʞʫʨʥʘʣ 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʢʘʯʝʩʪʚʝ ʶʨʠʜʠʯʝʩʢʦʛʦ ʜʦʢʫʤʝʥʪʘ ʚ ʩʣʫʯʘʷʭ ʩʫʜʝʙʥʳʭ 

ʨʘʟʙʠʨʘʪʝʣʴʩʪʚ ʚ ʦʪʥʦʰʝʥʠʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʧʨʠ ʧʝʨʝʜʘʯʝ ʥʘ 

ʨʘʩʩʤʦʪʨʝʥʠʝ ʵʢʩʧʝʨʪʘʤ ʧʨʠ ʚʳʜʘʯʝ ʧʘʪʝʥʪʦʚ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚʩʝ ʘʢʪʠʚʥʝʝ ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʚʥʝʜʨʷʶʪʩʷ 

ʚ ʨʘʟʥʳʝ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʦʙʣʘʩʪʴ ʭʠʤʠʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʥʘ ʨʳʥʢʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʫʩʣʫʛ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʙʦʪʳ ʭʠʤʠʢʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʣʘʙʦʨʘʪʦʨʠʡ, ʥʘʧʨʠʤʝʨ, ʃʀʉ ALTEY 

Laboratory (ʅʇʆ çɸʃʊʕʁè, ʈʦʩʩʠʷ), LabWare LIMS (çLabWareè, ʉʐɸ), LabExpert 

(ɸʥʘʣʠʪʠʯʝʩʢʠʡ ʎʝʥʪʨ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʛʦ ʊʌɻʀ), ɸʈʄ/ʃʀʉ/ʃʀʋʉ çʍʠʤʠʢ-ʘʥʘʣʠʪʠʢè 

(çʅʀʀ ɺʅè, ʈʦʩʩʠʷ), Q-DIS\QM LIMS (çWatersè, ʉʐɸ, ʜʦ 2003 ʛ. çCreon Lab Control AGè), 

ʃʀʉ çʕʣʝʢʪʨʦʥʥʳʡ ʤʝʪʨʦʣʦʛè (ʌɻʋʇ çʋʅʀʀʄè, ʈʦʩʩʠʷ) ʠ ʜʨʫʛʠʝ [1]. ʆʙʳʯʥʦ ʩ ʪʘʢʠʤʠ 

ʩʠʩʪʝʤʘʤʠ ʠʥʪʝʛʨʠʨʫʶʪʩʷ ʵʣʝʢʪʨʦʥʥʳʝ ʣʘʙʦʨʘʪʦʨʥʳʝ ʟʘʧʠʩʥʳʝ ʢʥʠʞʢʠ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʨʘʟʨʘʙʦʪʘʥʦ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʦʥʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʟʘʧʠʩʥʳʭ ʢʥʠʞʝʢ, 

ʧʨʝʜʣʘʛʘʶʱʠʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʜʘʥʥʳʭ, 

ʩʨʝʜʠ ʥʠʭ Labstep, LabArchives, Labfolder, Benchling, Mbook, E-NOTEBOOK, sciNote, RSpace, 

eLabJournal, Signals Notebook ʠ ʜʨʫʛʠʝ [2]. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʵʣʝʢʪʨʦʥʥʳʝ ʞʫʨʥʘʣʳ ʫʜʦʙʥʳ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʠʤʝʶʪ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ ʠ ʤʥʦʞʝʩʪʚʦ ʧʦʣʝʟʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ, ʢ ʧʨʠʤʝʨʫ, ʫʧʨʘʚʣʝʥʠʝ ʟʘʧʘʩʘʤʠ ʠʣʠ ʠʥʪʝʛʨʘʮʠʷ ʩ ʜʨʫʛʠʤʠ ʧʨʦʛʨʘʤʤʘʤʠ, 

ʭʨʘʥʝʥʠʝ ʬʘʡʣʦʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ, ʦʙʤʝʥ ʢʦʥʪʝʥʪʦʤ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʪ. ʜ.  

ɺ ʊʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʝ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

 

ʊʘʙʣʠʮʘ 1 . 

ʆʉʅʆɺʅʓɽ ʊʈɽɹʆɺɸʅʀʗ ʂ ʀʅʌʆʈʄɸʎʀʆʅʅʓʄ ʉʀʉʊɽʄɸʄ  

ɼʃʗ ʈɽɻʀʉʊʈɸʎʀʀ ʈɽɿʋʃʔʊɸʊʆɺ ʀʉʉʃɽɼʆɺɸʅʀʁ 

 

ʊʨʝʙʦʚʘʥʠʝ ʎʝʣʴ 

ɹʝʟʦʧʘʩʥʦʩʪʴ ɿʘʱʠʪʘ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ. 

ɻʠʙʢʦʩʪʴ ʀʟʤʝʥʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʣʠ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʙʝʟ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʘʣʴʥʝʡʰʝʡ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʄʦʜʫʣʴʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ  ʄʠʥʠʤʠʟʘʮʠʷ ʟʘʪʨʘʪ ʥʘ ʣʶʙʳʝ ʧʦʩʣʝʜʫʶʱʠʝ ʠʟʤʝʥʝʥʠʷ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʭʨʘʥʝʥʠʷ 

ʜʘʥʥʳʭ 

ɼʘʥʥʳʝ ʚ ʩʠʩʪʝʤʝ ʜʦʣʞʥʳ ʭʨʘʥʠʪʴʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʠ ʙʳʪʴ ʜʦʩʪʫʧʥʳʤʠ 

ʜʣʷ ʧʦʠʩʢʘ. 

ɺʦʟʤʦʞʥʦʩʪʴ 

ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʉʠʩʪʝʤʘ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʚʘʨʠʘʥʪ ʧʣʘʥʠʨʦʚʘʥʠʷ ʩʨʦʢʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʜʨʫʛʠʭ ʧʨʦʮʝʜʫʨ. 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʫʱʝʩʪʚʫʶʱʠʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʟʘʧʠʩʥʳʭ ʢʥʠʞʝʢ, ʠʭ 

ʩʧʦʨʘʜʠʯʝʩʢʦʝ ʚʥʝʜʨʝʥʠʝ ʚʩʝ ʝʝɦ ʦʪʨʘʞʘʝʪ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʧʨʝʜʣʘʛʘʝʤʳʤʠ 

ʨʝʰʝʥʠʷʤʠ, ʨʝʘʣʴʥʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʭʠʤʠʢʦʚ ʠ ʨʝʩʫʨʩʘʤʠ ʭʠʤʠʯʝʩʢʠʭ ʣʘʙʦʨʘʪʦʨʠʡ. 

ʕʣʝʢʪʨʦʥʥʳʝ ʣʘʙʦʨʘʪʦʨʥʳʝ ʞʫʨʥʘʣʳ ʜʦʣʞʥʳ ʙʳʪʴ ʜʦʩʪʫʧʥʳʤʠ, ʫʜʦʙʥʳʤʠ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, 
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ʧʨʦʩʪʳʤʠ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʠ ʤʦʜʫʣʠʨʫʝʤʳʤʠ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ. ʇʦʩʣʝʜʥʷʷ ʬʫʥʢʮʠʷ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʣʦʞʝʥʘ ʪʦʣʴʢʦ ʧʨʦʝʢʪʦʤ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ.  

ʇʨʝʜʣʘʛʘʝʤʘʷ ʥʠʞʝ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʤʦʞʝʪ ʭʠʤʠʢʫ-ʩʠʥʪʝʪʠʢʫ ʫʧʦʨʷʜʦʯʠʪʴ 

ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʧʦ ʢʘʞʜʦʤʫ ʧʨʦʚʦʜʠʤʦʤʫ ʩʠʥʪʝʟʫ ʧʫʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʙʦʯʝʛʦ 

ʞʫʨʥʘʣʘ. ɼʣʷ ʧʦʥʠʤʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʟʜʘʥʠʷ ʪʘʢʦʛʦ ʞʫʨʥʘʣʘ ʨʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ 

ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʣʘʙʦʨʘʪʦʨʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ. ʅʘ ʈʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʘʛʨʘʤʤʘ 

ʧʨʦʮʝʩʩʘ ʨʘʙʦʪʳ ʣʘʙʦʨʘʪʦʨʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ ʠ ʦʪʨʘʞʝʥʳ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʩʠʥʪʝʟʘ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʦʝʜʠʥʝʥʠʷ.  

 
 

ʈʠʩʫʥʦʢ 1. ɼʠʘʛʨʘʤʤʘ ʧʨʦʮʝʩʩʘ ʨʘʙʦʪʳ ʣʘʙʦʨʘʪʦʨʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ. 

 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ1. 2021 

https://doi.org/10.33619/2414-2948/62 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 226 

 

ʅʘʯʘʣʴʥʳʤ ʵʪʘʧʦʤ ʨʘʙʦʪʳ ʭʠʤʠʢʘ-ʩʠʥʪʝʪʠʢʘ ʷʚʣʷʝʪʩʷ ʧʣʘʥʠʨʦʚʘʥʠʝ ʩʠʥʪʝʟʘ ð ʘʥʘʣʠʟ 

ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ ʠ ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʫʪʠ ʩʠʥʪʝʟʘ ʮʝʣʝʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ 

ʠʟ ʢʦʤʤʝʨʯʝʩʢʠ ʜʦʩʪʫʧʥʳʭ ʠʩʭʦʜʥʳʭ ʨʝʘʛʝʥʪʦʚ. ɼʘʣʝʝ ʧʨʦʚʦʜʷʪʩʷ ʨʘʩʯʝʪʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚ ʨʝʘʛʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ ʭʠʤʠʯʝʩʢʦʡ 

ʨʝʘʢʮʠʠ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʫ ʭʠʤʠʢʘ ʧʝʨʝʜ ʛʣʘʟʘʤʠ ʜʦʣʞʥʘ ʙʳʪʴ ʩʭʝʤʘ ʠ ʤʝʪʦʜʠʢʘ ʩʠʥʪʝʟʘ. 

ʈʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʙʫʜʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʘʩʩʯʠʪʳʚʘʪʴ ʤʘʩʩʫ ʠ ʦʙʲʝʤ 

ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʚʩʪʫʧʘʶʱʠʭ ʚ ʨʝʘʢʮʠʶ, ʠʩʭʦʜʷ ʠʟ ʠʭ ʭʠʤʠʯʝʩʢʠʭ ʢʦʣʠʯʝʩʪʚ, ʯʪʦ 

ʧʦʟʚʦʣʠʪ ʠʩʢʣʶʯʠʪʴ ʬʘʢʪʦʨ ʯʝʣʦʚʝʯʝʩʢʦʡ ʦʰʠʙʢʠ ʥʘ ʵʪʘʧʝ ʨʘʩʯʝʪʘ ʩʠʥʪʝʟʘ. ʏʪʦʙʳ ʪʦʯʥʦ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚʥʝʩʝʥʠʝ ʜʘʥʥʳʭ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʨʘʙʦʪʳ ʭʠʤʠʢʘ-ʩʠʥʪʝʪʠʢʘ, ʜʦʣʞʥʘ ʙʳʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʢʘʟʳʚʘʪʴ ʠʣʠ ʩʢʨʳʚʘʪʴ ʦʪʜʝʣʴʥʳʝ ʨʘʟʜʝʣʳ ʩ ʜʘʥʥʳʤʠ. 

ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ ð ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʩʘʤ ʩʠʥʪʝʟ ʮʝʣʝʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ. ɺʨʝʤʷ 

ʧʦʩʪʘʥʦʚʢʠ ʩʠʥʪʝʟʘ, ʧʦʨʷʜʦʢ ʠ ʩʢʦʨʦʩʪʴ ʜʦʙʘʚʣʝʥʠʷ ʨʝʘʛʝʥʪʦʚ, ʪʝʤʧʝʨʘʪʫʨʘ ʨʝʘʢʮʠʦʥʥʦʡ 

ʩʤʝʩʠ - ʚʩʝ ʵʪʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʨʝʘʢʮʠʠ ʭʠʤʠʢ-ʩʠʥʪʝʪʠʢ, ʢʘʢ ʧʨʘʚʠʣʦ, ʟʘʧʠʩʳʚʘʝʪ ʚ 

ʨʘʙʦʯʠʡ ʞʫʨʥʘʣ. ʊʝʧʝʨʴ ʤʦʞʥʦ ʙʫʜʝʪ ʬʠʢʩʠʨʦʚʘʪʴ ʠʭ ʚ ʩʠʩʪʝʤʝ ʩ ʧʦʤʦʱʴʶ ʚʩʪʨʦʝʥʥʦʛʦ 

ʪʝʢʩʪʦʚʦʛʦ ʨʝʜʘʢʪʦʨʘ. ʅʘʡʪʠ ʤʝʪʦʜʠʢʫ ʠ ʨʘʩʯʝʪʳ ʧʦ ʩʠʥʪʝʟʫ, ʢʦʪʦʨʳʡ ʧʨʦʚʦʜʠʣʩʷ ʨʘʥʝʝ, 

ʙʫʜʝʪ ʥʘʤʥʦʛʦ ʧʨʦʱʝ ð ʚʩʝ ʜʘʥʥʳʝ ʙʫʜʫʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʨʘʟʜʝʣʘʭ çʉʠʥʪʝʟʳè ʠ çʂʘʣʝʥʜʘʨʴè. 

ʇʨʦʚʝʜʝʥʠʝ ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ, ʚʳʜʝʣʝʥʠʝ ʠ ʦʯʠʩʪʢʘ ʧʨʦʜʫʢʪʘ ʩʚʷʟʘʥʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʪʠʚʦʚ ʠ ʩʪʝʢʣʷʥʥʦʡ ʧʦʩʫʜʳ. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

ʧʦʟʚʦʣʠʪ ʥʘʩʪʨʦʠʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʩʦ ʩʢʣʘʜʦʤ ʜʣʷ ʦʪʧʨʘʚʢʠ ʵʣʝʢʪʨʦʥʥʳʭ ʟʘʷʚʦʢ ʥʘ ʧʦʣʫʯʝʥʠʝ 

ʧʦʩʫʜʳ ʠ ʨʝʘʢʪʠʚʦʚ, ʘ ʪʘʢʞʝ ʚʝʩʪʠ ʫʯʝʪ ʧʦʩʫʜʳ ʠ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʪʠʚʦʚ ʚ ʣʘʙʦʨʘʪʦʨʠʠ. 

ɼʣʷ ʢʦʥʪʨʦʣʷ ʧʦʣʥʦʪʳ ʧʨʦʪʝʢʘʥʠʷ ʨʝʘʢʮʠʠ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ ʪʦʥʢʦʩʣʦʡʥʫʶ 

ʭʨʦʤʘʪʦʛʨʘʬʠʶ, ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʫʶ ʞʠʜʢʦʩʪʥʫʶ ʭʨʦʤʘʪʦʛʨʘʬʠʶ ʠʣʠ ʛʘʟʦ-ʞʠʜʢʦʩʪʥʫʶ 

ʭʨʦʤʘʪʦʛʨʘʬʠʶ. ʉʦʟʜʘʚʘʝʤʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʤʦʞʝʪ ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʧʣʘʩʪʠʥʢʫ ʩ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʦʥʢʦʩʣʦʡʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʫʜʝʨʞʠʚʘʥʠʷ ʣʠʙʦ ʟʘʛʨʫʟʠʪʴ 

ʠʟʦʙʨʘʞʝʥʠʝ ʩ ʧʣʘʩʪʠʥʢʦʡ, ʘ ʪʘʢʞʝ ʩʦʭʨʘʥʠʪ ʚʨʝʤʷ ʫʜʝʨʞʠʚʘʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʝʜʠʥʝʥʠʷ.  

ʅʘʠʙʦʣʝʝ ʩʣʦʞʥʳʤ ʵʪʘʧʦʤ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʚʳʜʝʣʝʥʠʷ ʧʨʦʜʫʢʪʘ ʨʝʘʢʮʠʠ, 

ʢʦʪʦʨʳʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʪʜʝʣʝʥʠʠ ʮʝʣʝʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʦʪ ʨʘʩʪʚʦʨʠʪʝʣʷ, ʧʦʙʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ 

ʨʝʘʢʮʠʠ, ʦʩʪʘʚʰʠʭʩʷ ʨʝʘʛʝʥʪʦʚ. ʉʥʘʯʘʣʘ ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʦʙʨʘʙʘʪʳʚʘʶʪ, ʵʢʩʪʨʘʛʠʨʫʶʪ ʠ 

ʟʘʪʝʤ ʫʧʘʨʠʚʘʶʪ ʨʘʩʪʚʦʨʠʪʝʣʴ. ɼʘʣʝʝ ʧʨʦʜʫʢʪ ʦʯʠʱʘʶʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʣʝʜʫʶʱʠʡ 

ʤʝʪʦʜʦʚ: ʢʨʠʩʪʘʣʣʠʟʘʮʠʷ, ʧʝʨʝʛʦʥʢʘ, ʭʨʦʤʘʪʦʛʨʘʬʠʷ. ʆʯʠʩʪʢʘ ʧʨʦʜʫʢʪʘ ʦʪ ʧʨʠʤʝʩʝʡ 

ʠʩʭʦʜʥʳʭ ʨʝʘʛʝʥʪʦʚ ʠ ʧʦʙʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʨʝʘʢʮʠʠ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʧʦʣʫʯʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ. ʄʝʪʦʜʳ ʦʯʠʩʪʢʠ ʪʘʢʞʝ ʙʫʜʫʪ ʬʠʢʩʠʨʦʚʘʪʴʩʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʝ ʚʤʝʩʪʝ ʩ ʚʳʭʦʜʘʤʠ ʧʨʦʜʫʢʪʦʚ ʨʝʘʢʮʠʠ. 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʧʦʣʫʯʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ ð ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʚʝʱʝʩʪʚʘ 

ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʭ ʢʦʥʩʪʘʥʪ (ʪʝʤʧʝʨʘʪʫʨʳ 

ʢʠʧʝʥʠʷ, ʧʣʘʚʣʝʥʠʷ, ʧʣʦʪʥʦʩʪʠ, ʧʦʢʘʟʘʪʝʣʷ ʧʨʝʣʦʤʣʝʥʠʷ ʠ ʜʨ.), ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʪʘʢʞʝ 

ʢʨʠʪʝʨʠʷʤʠ ʯʠʩʪʦʪʳ. ʉʪʨʫʢʪʫʨʘ ʥʦʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʧʝʢʪʨʘʣʴʥʳʤʠ 

ʤʝʪʦʜʘʤʠ: ʩʧʝʢʪʨʦʩʢʦʧʠʝʡ ʷʜʝʨʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʨʝʟʦʥʘʥʩʘ, ʠʥʬʨʘʢʨʘʩʥʦʡ, ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ 

ʩʧʝʢʪʨʦʩʢʦʧʠʝʡ, ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʝʡ. ɺ ʧʨʦʛʨʘʤʤʝ ʙʫʜʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʢʨʝʧʣʷʪʴ ʬʘʡʣʳ 

ʣʶʙʳʭ ʪʠʧʦʚ ʠ ʠʟʦʙʨʘʞʝʥʠʷ ʩʦ ʩʧʝʢʪʨʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ, ʟʘʧʠʩʳʚʘʪʴ ʬʠʟʠʯʝʩʢʠʝ ʢʦʥʩʪʘʥʪʳ 

ʠ ʚʳʚʦʜʠʪʴ ʧʨʦʪʦʢʦʣ ʧʦ ʢʘʞʜʦʤʫ ʩʠʥʪʝʟʫ ʥʘ ʧʝʯʘʪʴ. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʠʪ 

ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʨʝʟʫʣʴʪʘʪʦʚ (ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ, ʢʘʯʝʩʪʚʝʥʥʳʝ, ʪʝʢʩʪʦʚʳʝ). 

ɺʥʝʩʝʥʥʳʝ ʚ ʩʠʩʪʝʤʫ ʨʝʟʫʣʴʪʘʪʳ ʩʦʭʨʘʥʷʪʩʷ ʥʘ ʥʝʦʛʨʘʥʠʯʝʥʥʦʝ ʚʨʝʤʷ. 
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ʉʦʟʜʘʥ ʧʨʦʪʦʪʠʧ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʭʠʤʠʢʘ-ʩʠʥʪʝʪʠʢʘ. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʧʦʣʥʦʪʘ ʠ 

ʥʘʛʣʷʜʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʧʦ ʢʦʥʢʨʝʪʥʦʤʫ ʩʠʥʪʝʟʫ. ʅʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝʭʦʜʠʪʴ 

ʥʘ ʦʪʜʝʣʴʥʳʝ ʚʢʣʘʜʢʠ, ʯʪʦʙʳ ʧʨʦʩʤʦʪʨʝʪʴ ʤʝʪʦʜʠʢʫ ʠʣʠ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʠʷ ʩʠʥʪʝʟʘ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ, ʧʨʦʩʪʦʝ 

ʤʝʥʶ ʠ ʜʠʟʘʡʥ, ʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʜʝʣʦʚ, ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʘ. ɺ ʪʦ 

ʞʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʪʨʘʩʪʥʳʭ ʮʚʝʪʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪ ʟʘʜʘʯʫ ʧʦʣʴʟʦʚʘʪʝʣʶ. ʅʘ 

ʈʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʘʧʦʣʥʝʥʥʘʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʠʥʪʝʟʘ ʜʠʛʦʤʦʘʜʘʤʘʥʪʘʥ [4,5-b;4,5-

e]ʧʠʨʘʟʠʥʘ ʚʢʣʘʜʢʘ ʠʥʪʝʨʬʝʡʩʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

 

 
 
ʈʠʩʫʥʦʢ 2. ɺʢʣʘʜʢʘ ʠʥʪʝʨʬʝʡʩʘ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʩʠʥʪʝʟʘ ʜʠʛʦʤʦʘʜʘʤʘʥʪʘʥ[4,5-b;4,5-e]ʧʠʨʘʟʠʥʘ. 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʈʠʩʫʥʢʘ 2, ʚ  ʩʠʩʪʝʤʝ ʧʨʝʜʫʩʤʦʪʨʝʥ ʢʘʣʝʥʜʘʨʴ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʫʢʘʟʳʚʘʪʴ 

ʜʘʪʫ ʧʨʦʚʝʜʝʥʠʷ ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʘʪʴ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʦʪʯʝʪ ʦ ʢʦʣʠʯʝʩʪʚʝ ʚʳʧʦʣʥʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩ ʦʪʜʝʣʴʥʳʤ ʫʢʘʟʘʥʠʝʤ 

ʢʦʣʠʯʝʩʪʚʘ ʠ ʧʨʦʮʝʥʪʥʦʡ ʜʦʣʠ ʥʝʫʜʘʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ.  

ʅʘ ʈʠʩʫʥʢʝ 3 ʠʟʦʙʨʘʞʝʥ ʛʨʘʬʠʢ, ʥʘ ʢʦʪʦʨʦʤ ʚʠʜʥʦ, ʯʪʦ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʬʠʢʩʘʮʠʠ 

ʦʩʥʦʚʥʳʭ ʦʧʝʨʘʮʠʡ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʣʘʙʦʨʘʪʦʨʥʦʤ ʞʫʨʥʘʣʝ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʙʫʤʘʞʥʦʤ.  
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