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ɸʅʅʆʊɸʎʀʗ 
ɸʥʪʨʦʧʦʛʝʥʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠʚʝʣʠ ʢ ʛʣʦʙʘʣʴʥʦʤʫ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʢʨʠʟʠʩʫ ʥʘ ʧʣʘʥʝʪʝ. ʅʦ, ʥʘʭʦ-

ʜʷʩʴ ʚ ʟʘʛʨʷʟʥʝʥʥʦʡ ʩʨʝʜʝ ʛʦʨʦʜʦʚ, ʯʝʣʦʚʝʢ ʚʩʝʛʜʘ ʤʝʯʪʘʣ ʦ ʯʠʩʪʳʭ ʠ ʢʨʘʩʠʚʳʭ ʛʦʨʦʜʘ - ʩʘʜʘʭ. ɺ ʩʚʷʟʠ ʩ 

ʦʙʦʩʪʨʝʥʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ, ʧʦʚʳʩʠʣʩʷ ʠʥʪʝʨʝʩ ʢ ʚʦʟʚʝʜʝʥʠʶ ʙʠʦʧʦʟʠʪʠʚʥʳʭ (ʵʢʦʣʦʛʠʯʝʩʢʠʭ) 

ʛʦʨʦʜʦʚ, ʧʨʠʟʚʘʥʥʳʭ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʢʨʠʟʠʩʫ, ʙʳʪʴ ʚ ʨʘʚʥʦʚʝʩʠʠ ʩ ʧʨʠʨʦʜʦʡ ʠ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʧʦʪʨʝʙʥʦʩʪʠ 

ʞʠʪʝʣʝʡ (ʵʪʦ - ɻ ʢʦʩʠʪʠ (ecological city); ʛʦʨʦʜ - ʩʘʜ (garden city); ʟʝʣʝʥʳʡ ʛʦʨʦʜ (green city); ʟʜʦʨʦʚʳʡ ʛʦʨʦʜ 

(healthy city); ʵʢʦʧʦʩʝʣʝʥʠʝ (ecovillage); ʵʢʦʧʦʣʠʩ (ecopolice)). ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʢ ʥʠʤ ʜʦʙʘʚʠʣʩʷ ʠʥʪʝʣ-

ʣʝʢʪʫʘʣʴʥʳʡ ʛʦʨʦʜ (smart-city). ʅʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʚʝʜʝʥʠʷ ʧʝʨʚʳʭ ʧʦʟʠʪʠʚʥʳʭ ʛʦʨʦʜʦʚ ʥʝ ʙʳʣʠ ʜʦʩʪʠʛ-

ʥʫʪʳ ʚʩʝ ʫʢʘʟʘʥʥʳʝ ʚʳʰʝ ʮʝʣʠ. ʕʪʦ ʷʚʠʣʦʩʴ ʩʣʝʜʩʪʚʠʝʤ ʩʣʦʞʥʦʩʪʝʡ ʨʝʘʣʠʟʘʮʠʠ ʠʜʝʡ ʵʢʦʩʠʪʠ (ʦʪʩʫʪʩʪʚʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʝʛʵʥʪʨʦʧʠʡʥʳʭ ʪʝʭʥʦʣʦʛʠʡ), ʫʧʨʦʱʝʥʥʦʛʦ ʤʳʰʣʝʥʠʷ ʯʝʣʦʚʝʢʘ, ʜʝʡʩʪʚʠʷ ʟʘʢʦʥʘ ʙʠ-

ʥʘʨʥʦʡ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʠ). ʆʰʠʙʢʦʡ ʙʳʣʦ ʩʦʟʜʘʥʠʝ ʫʨʙʘʥʠʩʪʠʯʝʩʢʠ ʥʝʧʦʣʥʦʮʝʥʥʳʭ ʵʢʦ-ʛʦʨʦʜʦʚ, ʙʝʟ 

ʙʦʣʴʰʠʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʩʦʟʜʘʶʱʠʭ ʨʘʙʦʯʠʝ ʤʝʩʪʘ ʜʣʷ ʞʠʪʝʣʝʡ. ʆʰʠʙʢʦʡ ʙʳʣʦ ʦʪʩʫʪʩʪʚʠʝ 

ʫʯʝʪʘ ʚʠʟʫʘʣʴʥʦʡ ʵʢʦʣʦʛʠʠ, ʠʩʢʣʶʯʘʶʱʝʡ ʩʠʥʜʨʦʤ "ʛʨʫʩʪʠ ʥʦʚʳʭ ʛʦʨʦʜʦʚ". ʆʰʠʙʢʦʡ ʙʳʣʦ ʩʦʟʜʘʥʠʝ 

"ʠʜʝʘʣʴʥʦʛʦ" ʢʦʤʬʦʨʪʘ ʚ ʫʤʥʳʭ ʜʦʤʘʭ, ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʘʶʱʝʛʦ ʫʤʩʪʚʝʥʥʳʝ ʠ ʬʠʟʠʯʝʩʢʠʝ ʫʩʠʣʠʷ ʞʠ-

ʪʝʣʝʡ [6]. ʇʨʘʢʪʠʯʝʩʢʠ ʥʝʨʘʟʨʝʰʠʤʦʡ ʧʨʦʙʣʝʤʦʡ ʩʪʘʣʠ ʩʣʦʞʥʦʩʪʠ ʦʙʲʝʜʠʥʝʥʠʷ ʚ ʵʢʦʩʠʪʠ ʞʠʪʝʣʝʡ ʩ ʨʘʟ-

ʥʳʤ ʫʨʦʚʥʝʤ ʜʦʭʦʜʦʚ. ʀʜʝʦʣʦʛʠ ʠ ʧʨʘʢʪʠʢʠ ʩʦʟʜʘʥʠʷ ʵʢʦʩʠʪʠ ʜʦʣʞʥʳ ʧʦʥʷʪʴ ʯʪʦ ʠʜʝʘʣʴʥʳʝ ʙʝʩʧʨʦʙʣʝʤ-

ʥʳʝ ʵʢʦʩʠʪʠ ʥʝʚʦʟʤʦʞʥʳ, ʵʪʦ - ʫʪʦʧʠʠ (ʢʘʢ ʤʝʜʘʣʴ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʦʡ), ʦʥʠ ʥʘʨʫʰʘʶʪ ʚʩʝʦʙʱʠʡ ʟʘʢʦʥ 

ʙʠʥʘʨʥʦʡ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʠ. ʉʦʟʜʘʥʠʝ ʧʦʣʥʦʩʪʴʶ ʧʨʠʨʦʜʦʧʦʜʦʙʥʳʭ ʵʢʦʩʠʪʠ, ʥʝ ʚʥʦʩʷʱʠʭ ʟʘʛʨʷʟʥʝʥʠʡ ʚ 

ʩʨʝʜʫ, ʠ ʠʩʧʦʣʴʟʫʶʱʠʭ ʪʦʣʴʢʦ ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʨʝʩʫʨʩʳ, ʥʝʚʦʟʤʦʞʥʦ. ʅʦ ʚʦʟʤʦʞʥʳ ʨʝʘʣʴʥʳʝ ʙʠʦʧʦʟʠ-

ʪʠʚʥʳʝ ʛʦʨʦʜʘ, ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʧʨʠʨʦʜʫ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʚʳʩʦʢʦʝ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʙʫ-

ʩʣʦʚʣʝʥʥʦʝ, ʢʘʯʝʩʪʚʦ ʩʨʝʜʳ ʞʠʟʥʠ (ʩ ʟʘʪʨʘʪʘʤʠ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʨʝʩʫʨʩʦʚ). ʇʫʪʴ ʢ ʧʦʟʠʪʠʚʥʳʤ ʛʦʨʦʜʘʤ, 

ʥʘʭʦʜʷʱʠʤʩʷ ʚ ʛʘʨʤʦʥʠʠ ʩ ʧʨʠʨʦʜʦʡ ʠ ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʤ ʦʙʦʩʥʦʚʘʥʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʞʠʪʝʣʝʡ, ʦʢʘʟʘʣʩʷ 

ʜʦʣʛʠʤ; ʦʥʠ ʦʩʪʘʶʪʩʷ ʥʝʩʙʳʪʦʯʥʦʡ ʤʝʯʪʦʡ ʯʝʣʦʚʝʯʝʩʪʚʘ. ʄʦʞʝʪ ʙʳʪʴ, ʚ ʦʯʝʥʴ ʜʘʣʝʢʦʤ ʙʫʜʫʱʝʤ, ʦʥʠ ʙʫ-

ʜʫʪ ʩʦʟʜʘʥʳ. 

ABSTRACT  

Anthropogenic impacts have led to a global environmental crisis on the planet. But, being in the polluted 

environment of cities, a person has always dreamed of clean and beautiful cities - gardens. Due to the worsening 

environmental crisis, there has been an increased interest in the construction of biopositive (environmental) cities 

designed to withstand the crisis, to be in balance with nature and to meet the needs of residents (there are ecocity 

(ecological city); city - garden green city, healthy city, ecovillage, ecopolice). In recent years, they have added a 

smart-city. As the environmental crisis worsens, there has been an increased interest in building bio-positive eco-

logical cities designed to withstand the crisis, to be in balance with nature and to meet the needs of residents. But 

the results of the construction of ecocity have not achieved the above goals. This was a consequence of the diffi-

culties of implementing the ideas of ecocity (the lack of appropriate negentropy technologies), simplified human 

thinking, the law of plurality. It was a mistake to create urbanly inferior eco-cities, without large industrial facili-

ties, creating jobs for residents. The mistake was the lack of consideration of visual ecology, which excludes the 

syndrome of "sadness of new cities". The mistake was to create "perfect" comfort in smart homes, completely 

excluding the mental and physical efforts of residents. Almost unsolved problem became the difficulty of combin-

ing in ecocity residents with different levels of income. Ideologists and practices of creating ecocity must under-

stand that ideal problem-free ecocity is impossible, it is utopia (as a medal with one side), they violate the universal 

law of binary plurality. It is not possible to create a fully environmental-like ecocity that does not pollute the 

environment and uses only renewable resources. But there are real biopositive cities that support nature as much 

as possible and provide high, environmentally driven, quality of life (with the cost of renewable resources). The 

path to the ideal positive cities in harmony with nature and meeting the well-founded needs of the inhabitants, has 

proved to be very long; they are still a pipe dream of mankind. Maybe in the very distant future, they will be 

created. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʦʧʦʟʠʪʠʚʥʳʡ ʛʦʨʦʜ, ʛʘʨʤʦʥʠʷ ʩ ʧʨʠʨʦʜʦʡ, ʩʪʨʦʠʪʝʣʴʥʘʷ ʵʢʦʣʦʛʠʷ, ʛʦʨʦʜ ʜʣʷ ʯʝ-

ʣʦʚʝʢʘ, ʫʤʥʳʡ ʛʦʨʦʜ. 
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ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʜʥʠʤ ʠʟ ʜʚʠʞʫʱʠʭ ʬʘʢʪʦ-

ʨʦʚ ʘʥʪʨʦʧʦʛʝʥʝʟʘ ï ʩʪʘʜʥʳʤ ʦʙʨʘʟʦʤ ʞʠʟʥʠ, ʩʦʟʜʘ-

ʶʱʠʤ ʫʩʣʦʚʠʷ ʜʣʷ ʢʦʣʣʝʢʪʠʚʥʦʡ ʟʘʱʠʪʳ ʠ ʦʭʦʪʳ, 

ʦʙʫʯʝʥʠʷ ʠ ʧʝʨʝʜʘʯʠ ʦʧʳʪʘ, ʟʘʙʦʪʳ ʦ ʥʝʟʘʱʠʱʝʥ-

ʥʳʭ ʯʣʝʥʘʭ ʛʨʫʧʧ, ʫʜʝʨʞʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ï ʯʝʣʦʚʝʢ 

ʞʠʣ ʠ ʩʪʨʝʤʠʪʩʷ ʞʠʪʴ ʚ ʧʦʩʝʣʝʥʠʷʭ. ɺʩʝ ʙʦʣʴʰʝʝ 

ʯʠʩʣʦ ʣʶʜʝʡ ʥʘ ɿʝʤʣʝ ʞʠʚʝʪ ʚ ʛʦʨʦʜʘʭ. ʂʘʯʝʩʪʚʦ 

ʞʠʟʥʠ ʚ ʜʨʝʚʥʠʭ ʛʦʨʦʜʘʭ ʙʳʣʦ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʠʟ-

ʢʠʤ, ʠ ʯʝʣʦʚʝʢ ʤʝʯʪʘʣ ʦ ʩʦʟʜʘʥʠʠ ʢʨʘʩʠʚʳʭ, ʯʠʩʪʳʭ 

ʟʝʣʝʥʳʭ ʛʦʨʦʜʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʛʘʨʤʦʥʠʠ ʩ ʧʨʠʨʦ-

ʜʦʡ. ʉʪʨʘʜʘʷ ʦʪ ʛʨʷʟʠ ʠ ʚʠʟʫʘʣʴʥʦʡ ʥʝʵʢʦʣʦʛʠʯʥʦ-

ʩʪʠ, ʠ ʩʪʨʝʤʷʩʴ ʚʝʨʥʫʪʴ ʞʠʪʝʣʝʡ ʢ ʧʨʠʨʦʜʝ, ʤʥʦʛʠʝ 

ʘʨʭʠʪʝʢʪʦʨʳ ʜʨʝʚʥʦʩʪʠ ʠ ʩʦʚʨʝʤʝʥʥʦʩʪʠ ʨʘʟʚʠʚʘʣʠ 

ʦʜʥʫ ʠ ʪʫ ʞʝ ʠʜʝʶ ʦ çʛʦʨʦʜʝ ï ʩʘʜʝè ʠʣʠ çʠʜʝʘʣʴ-

ʥʦʤ ʛʦʨʦʜʝè, ʚ ʢʦʪʦʨʦʤ ʞʠʣʠʱʘ ʙʳʣʠ ʚʧʠʩʘʥʳ ʚ 

ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ. ʊ. ʂʘʤʧʘʥʝʣʣʘ (1602 ʛ.) ʨʘʟʨʘʙʦ-

ʪʘʣ çʛʦʨʦʜ ʉʦʣʥʮʘè; ʄʦʨʝʣʣʠ (1755ʛ.) ʧʨʝʜʣʦʞʠʣ 

ʛʦʨʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ çʂʦʜʝʢʩʝ ʧʨʠʨʦʜʳè; ʈ. ʆʫʵʥ 

(1841 ʛ.) ʩʦʟʜʘʣ ʧʨʦʝʢʪ ʟʝʣʝʥʦʛʦ ʛʦʨʦʜʘ, ʠ ʪ.ʜ. ʀʜʝʷ 

ʛʦʨʦʜʘ - ʩʘʜʘ ʚʩʝʛʜʘ ʩʯʠʪʘʣʘʩʴ ʫʪʦʧʠʯʝʩʢʦʡ, ʥʝʚʳ-

ʧʦʣʥʠʤʦʡ, ʭʦʪʷ ʢ ʥʝʡ ʧʦʩʪʦʷʥʥʦ ʚʦʟʚʨʘʱʘʣʠʩʴ. ʇʦ-

ʥʷʪʥʘ ʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ï ʵʚʦ-

ʣʶʮʠʦʥʥʦ ʯʝʣʦʚʝʢʫ ʥʫʞʥʘ ʧʨʠʨʦʜʥʘʷ ʩʨʝʜʘ ʚ ʤʝʩʪʝ 

ʝʛʦ ʞʠʟʥʠ. ʇʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʩʪʨʫʢʪʫʨʘ çʠʜʝ-

ʘʣʴʥʦʛʦ ʛʦʨʦʜʘè, ʩʦʜʝʨʞʘʱʘʷ ʩʣʝʜʫʶʱʠʝ ʧʦʚʪʦʨʷ-

ʶʱʠʝʩʷ, ʥʦ ʥʝʚʳʧʦʣʥʠʤʳʝ ʵʣʝʤʝʥʪʳ: ʛʦʨʦʜ ʨʘʩʧʦ-

ʣʘʛʘʣʩʷ ʩʨʝʜʠ ʥʝʥʘʨʫʰʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʣʘʥʜ-

ʰʘʬʪʘ; ʦʥ ʙʳʣ ʥʝʙʦʣʴʰʠʤ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʨʦʩ; 

ʯʘʩʪʦ ʙʳʣ ʩʠʤʤʝʪʨʠʯʝʥ; ʚ ʥʝʤ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʦʩʴ 

ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʩʝʣʠʪʴʙʳ ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʟʦʥʳ; 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʙʳʣʘ ʦʟʝʣʝʥʝʥʘ. 

ʕʪʠ ʪʝʨʨʠʪʦʨʠʠ ʩʦʝʜʠʥʷʣʠʩʴ ʤʝʞʜʫ ʩʦʙʦʡ; ʥʝ ʙʳʣʦ 

ʩʦʮʠʘʣʴʥʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ ʚ ʞʠʣʠʱʘʭ; ʧʨʝʜʫʩʤʘʪʨʠ-

ʚʘʣʘʩʴ ʯʝʪʢʘʷ ʩʭʝʤʘ ʪʨʘʥʩʧʦʨʪʘ; ʛʦʨʦʜ ʙʳʣ ʦʢʨʫʞʝʥ 

ʟʝʣʝʥʦʡ ʟʦʥʦʡ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡ-

ʩʪʚʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʘʥʘʣʠʟʠʨʦʚʘʣʘʩʴ ʧʨʦʙʣʝʤʘ ʨʦ-

ʩʪʘ ʛʦʨʦʜʘ. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʛʘʨʤʦʥʠʯʥʳʭ ʛʦʨʦʜʦʚ ʚʦ ʤʥʦʛʦʤ 

ʧʦ-ʧʨʝʞʥʝʤʫ ʠʜʝʘʣʠʟʠʨʦʚʘʥʳ, ʫʪʦʧʠʯʥʳ, ʪʘʢ ʢʘʢ 

ʦʪʩʫʪʩʪʚʫʶʪ ʥʝʦʙʭʦʜʠʤʳʝ ʥʝʛʵʥʪʨʦʧʠʡʥʳʝ ʪʝʭʥʦ-

ʣʦʛʠʠ, ʠ ʥʝ ʚʦʩʧʠʪʘʥʳ ʵʢʦʣʦʛʠʯʝʩʢʠ ʤʳʩʣʷʱʠʝ ʞʠ-

ʪʝʣʠ, ʢʦʪʦʨʳʝ ʧʦʜʜʝʨʞʠʚʘʣʠ ʙʳ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ 

ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ.  

ʄʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʠ ʨʘʟʨʘʙʦʪʯʠʢʠ ʩʦʚʨʝ-

ʤʝʥʥʦʩʪʠ ʩʬʦʨʤʫʣʠʨʦʚʘʣʠ ʠʜʝʘʣʠʟʠʨʦʚʘʥʥʳʝ, 

ʪʦʣʴʢʦ ʯʘʩʪʠʯʥʦ ʨʝʘʣʠʟʦʚʘʥʥʳʝ, ʧʨʠʥʮʠʧʳ ʩʦʟʜʘ-

ʥʠʷ ʵʢʦʩʠʪʠ [5]. ʊʘʢ, ʘʨʭʠʪʝʢʪʦʨ ʠʟ ɸʚʩʪʨʘʣʠʠ ʇ. 

ɼʘʫʥʪʦʥ ʨʘʟʜʝʣʠʣ ʧʨʠʥʮʠʧʳ ʨʘʟʚʠʪʠʷ ʵʢʦʩʠʪʠ ʥʘ 

ʜʚʝ ʛʨʫʧʧʳ. ʇʨʠʥʮʠʧʳ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʥʘʧʨʘʚʣʝʥʳ 

ʥʘ ʤʠʥʠʤʠʟʘʮʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʣʝʜʘ: 1. ɺʦʩʩʪʘ-

ʥʦʚʠʪʴ ʜʝʛʨʘʜʠʨʦʚʘʚʰʫʶ ʟʝʤʣʶ. 2. ʉʦʟʜʘʚʘʪʴ ʧʦʩʝ-

ʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʘ-

ʨʘʤʝʪʨʘʤ ʨʝʛʠʦʥʘ, ʣʘʥʜʰʘʬʪʫ, ʧʦʜʜʝʨʞʠʚʘʶʪ ʝʩʪʝ-

ʩʪʚʝʥʥʳʡ ʢʨʫʛʦʚʦʨʦʪ ʚʝʱʝʩʪʚ. 3. ʇʦʜʜʝʨʞʠʚʘʪʴ 

ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ, ʩʦʠʟʤʝʨʷʪʴ ʨʘʟʚʠʪʠʝ ʩ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʝʤʢʦʩʪʴʶ ʪʝʨʨʠʪʦʨʠʠ. 4. ʉʦʟʜʘʚʘʪʴ 

ʢʦʤʧʘʢʪʥʳʝ ʛʦʨʦʜʘ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ ʧʣʦʪ-

ʥʦʩʪʴʶ ʚ ʧʨʝʜʝʣʘʭ ʥʝʧʨʠʢʦʩʥʦʚʝʥʥʳʭ ʟʝʣʝʥʳʭ ʧʦ-

ʷʩʦʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠʣʠ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ ʫʩʪʦʡʯʠ-

ʚʳʭ ʣʘʥʜʰʘʬʪʦʚ. ʉʦʟʜʘʚʘʪʴ ʛʦʨʦʜʘ ʩ ʧʝʰʝʭʦʜʥʳʤ 

ʜʦʩʪʫʧʦʤ ʠ ʩ ʥʝʤʦʪʦʨʠʟʦʚʘʥʥʳʤʠ ʬʦʨʤʘʤʠ ʪʨʘʥʩ-

ʧʦʨʪʘ. 6. ʇʦʜʜʝʨʞʠʚʘʪʴ ʠ ʨʘʟʚʠʚʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠ ʠ 

ʩʦʮʠʘʣʴʥʦ ʦʪʚʝʪʩʪʚʝʥʥʫʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ. 7. ʆʙʝʩʧʝʯʠʚʘʪʴ ʟʜʦʨʦʚʳʝ ʠ ʙʝʟʦʧʘʩʥʳʝ 

ʦʢʨʫʞʘʶʱʠʝ ʩʨʝʜʳ ʜʣʷ ʚʩʝʭ ʣʶʜʝʡ. 8. ʉʦʟʜʘʚʘʪʴ 

ʛʦʨʦʜʘ ʩ ʚʦʚʣʝʯʝʥʠʝʤ ʛʨʘʞʜʘʥ ʚ ʧʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ. 

9. ʆʙʝʩʧʝʯʠʚʘʪʴ ʨʘʚʥʳʝ ʧʨʘʚʘ ʠ ʜʦʩʪʫʧ ʢ ʫʩʣʫʛʘʤ, 

ʩʨʝʜʩʪʚʘʤ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʠʥʬʦʨʤʘʮʠʠ. 10. ʆʙʦʛʘ-

ʱʘʪʴ ʠʩʪʦʨʠʶ ʠ ʢʫʣʴʪʫʨʫ, ʫʚʘʞʘʪʴ ʧʨʦʰʣʦʝ. ʇʦʦʱ-

ʨʷʪʴ ʵʢʦ-ʚʦʩʧʠʪʘʥʠʝ ʢʘʢ ʯʘʩʪʴ ʢʫʣʴʪʫʨʥʦʛʦ ʨʘʟʚʠ-

ʪʠʷ. 

ɻʦʣʣʘʥʜʩʢʠʡ ʘʨʭʠʪʝʢʪʦʨ-ʵʢʦʣʦʛ ʊ. ɼʝʝʣʩʪʨʘ 

ʜʘʣ ʧʝʨʝʯʝʥʴ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʟʜʘʥʠʷ ʟʜʦʨʦʚʦʡ ʛʦ-

ʨʦʜʩʢʦʡ ʩʨʝʜʳ: ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ï ʫʨʙʦʵʢʦʣʦʛʠʷ, ʜʘ-

ʣʝʝ ï ʪʨʘʥʩʧʦʨʪ, ʠʥʬʦʨʤʘʮʠʷ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʫʨʙʦ - ʨʝʛʝʥʝʨʘʮʠʷ (ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ). ɺ 

ʢʨʫʛ ʦʙʲʝʢʪʦʚ ʵʢʦʩʠʪʠ ʠʤ ʧʨʝʜʣʦʞʝʥʳ: ʣʘʥʜʰʘʬʪ, 

ʩʳʨʴʝ, ʚʦʜʘ, ʪʨʘʥʩʧʦʨʪ, ʧʨʠʨʦʜʘ, ʵʥʝʨʛʠʷ, ʦʪʭʦʜʳ. 

ɼʣʷ ʢʘʞʜʦʛʦ ʦʙʲʝʢʪʘ ʜʘʥʳ ʧʨʠʥʮʠʧʳ ʨʘʟʚʠʪʠʷ: -

ʃʘʥʜʰʘʬʪ: ʦʙʲʝʜʠʥʝʥʠʝ, ʫʢʨʫʧʥʝʥʠʝ ʩʫʱʝʩʪʚʫʶ-

ʱʠʭ ʣʘʥʜʰʘʬʪʦʚ; ʩʣʠʷʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʵʣʝʤʝʥ-

ʪʦʚ ʣʘʥʜʰʘʬʪʘ. -ʉʳʨʴʝ: ʚʳʙʦʨʦʯʥʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʥʝʚʦʟʦʙʥʦʚʠʤʳʭ ʨʝʩʫʨʩʦʚ ʩ ʰʠʨʦʢʠʤ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʚʦʟʦʙʥʦʚʠʤʳʭ ʨʝʩʫʨʩʦʚ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʧʨʠ-

ʝʤʣʝʤʳʭ ʦʪʭʦʜʦʚ; ʩʜʝʨʞʠʚʘʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

(ʜʦʨʦʛ, ʤʦʩʪʦʚ, ʩʪʦʷʥʦʢ, ʠ ʧʨ.); ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʤʘ-

ʪʝʨʠʘʣʳ ʙʫʜʫʱʝʛʦ. -ɺʦʜʘ: ʫʩʪʦʡʯʠʚʦʝ ʫʧʨʘʚʣʝʥʠʝ 

ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝʤ (ʩ ʫʯʝʪʦʤ ʢʦʣʠʯʝʩʪʚʘ ʠ ʢʘʯʝʩʪʚʘ 

ʚʦʜʳ); ʩʦʟʜʘʥʠʝ ʟʘʢʨʳʪʳʭ ʩʠʩʪʝʤ ʩʙʦʨʘ ʜʦʞʜʝʚʦʡ 

ʚʦʜʳ; ʩʦʢʨʘʱʝʥʠʝ ʧʣʦʱʘʜʠ ʪʚʝʨʜʳʭ ʚʦʜʦʥʝʧʨʦʥʠ-

ʮʘʝʤʳʭ ʧʦʢʨʳʪʠʡ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʦʧʨʦʥʠʮʘʝ-

ʤʳʭ ʧʦʢʨʳʪʠʡ; ʩʦʟʜʘʥʠʝ ʦʯʠʩʪʥʳʭ çʙʦʣʦʪè ʜʣʷ ʟʘ-

ʛʨʷʟʥʝʥʥʦʡ ʚʦʜʳ; ʦʙʝʩʧʝʯʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘʤʠ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʞʜʝʚʦʡ, ʛʨʫʥʪʦʚʦʡ ʠ ʧʦʚʝʨʭʥʦʩʪ-

ʥʦʡ ʚʦʜʳ. -ʊʨʘʥʩʧʦʨʪ: ʩʦʢʨʘʱʝʥʠʝ ʧʦʣʴʟʦʚʘʥʠʷ ʘʚ-

ʪʦʤʦʙʠʣʷʤʠ; ʧʦʜʜʝʨʞʢʘ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩ-

ʧʦʨʪʘ; ʧʦʜʜʝʨʞʢʘ ʤʝʜʣʝʥʥʦʛʦ ʜʚʠʞʝʥʠʷ; ʢʦʥʮʝʥ-

ʪʨʘʮʠʷ ʤʝʩʪ ʩʪʦʷʥʦʢ; ʟʘʢʨʳʪʳʝ ʩʝʪʠ ʜʦʨʦʛ ʜʣʷ 

ʤʝʜʣʝʥʥʦʛʦ ʜʚʠʞʝʥʠʷ; ʨʘʩʧʦʣʦʞʝʥʠʝ ʨʘʟʥʦʛʦ ʨʦʜʘ 

ʫʜʦʙʩʪʚ ʫ ʜʦʨʦʛ ʩ ʤʝʜʣʝʥʥʳʤ ʜʚʠʞʝʥʠʝʤ; ʚʦʟʚʝʜʝ-

ʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʜʦʨʦʛ ʠ ʩʪʦʷʥʦʢ ʜʣʷ ʚʝʣʦʩʠʧʝʜʦʚ; 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʙʱʝʛʦʨʦʜʩʢʠʭ ʦʙʲʝʢʪʦʚ ʫ ʦʩʪʘʥʦ-

ʚʦʢ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ; ʫʩʪʨʦʡʩʪʚʦ ʨʘʜʠ-

ʘʣʴʥʳʭ ʜʦʨʦʛ ʜʣʷ ʤʝʜʣʝʥʥʦʛʦ ʜʚʠʞʝʥʠʷ. -ʇʨʠʨʦʜʘ: 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʨʠʨʦʜʥʳʭ ʵʣʝʤʝʥʪʦʚ; ʟʦʥʠʨʦʚʘʥʠʝ 

ʟʝʣʝʥʳʭ ʪʝʨʨʠʪʦʨʠʡ; ʩʦʟʜʘʥʠʝ ʟʝʣʝʥʳʭ ʘʨʪʝʨʠʡ ʚ 

ʩʪʨʫʢʪʫʨʝ ʛʦʨʦʜʘ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʳ ʛʦʨʦʜʘ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʦʜʫʢʮʠʠ, ʦʪʜʳʭʘ ʠ ʦʙʫʯʝʥʠʷ; 

ʫʣʫʯʰʝʥʠʝ ʢʣʠʤʘʪʘ ʠ ʟʘʱʠʪʘ ʦʪ ʚʝʪʨʘ; ʩʦʟʜʘʥʠʝ 

ʤʝʩʪ ʦʙʠʪʘʥʠʷ ʬʘʫʥʳ. -ʕʥʝʨʛʠʷ: ʦʨʠʝʥʪʠʨʦʚʘʥʠʝ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʩʦʣʥʮʝ; ʢʦʤʧʘʢʪʥʦʝ ʠ 

ʥʝʚʳʩʦʢʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʦʙʥʦ-

ʚʠʤʦʡ ʵʥʝʨʛʠʠ; ʧʨʠʤʝʥʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ 

ʩʠʩʪʝʤ; ʵʬʬʝʢʪʠʚʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʥʝʨʛʠʠ. -ʆʪ-

ʭʦʜʳ: ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʦʪʭʦʜʦʚ ʠ ʩʠ-

ʩʪʝʤʳ ʩʜʘʯʠ; ʧʦʜʜʝʨʞʢʘ ʨʘʟʜʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ ʦʪ-

ʭʦʜʦʚ. 

ʀʥʪʝʨʝʩʥʳ, ʭʦʪʷ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʠʜʝʘʣʠʟʠʨʦ-

ʚʘʥʳ, ʨʘʟʨʘʙʦʪʢʠ ʦʜʥʦʛʦ ʠʟ ʦʩʥʦʚʥʳʭ ʠʜʝʦʣʦʛʦʚ 

ʵʢʦʩʠʪʠ ʈ. ʈʝʜʞʠʩʪʝʨʘ (ʉʐɸ) [3]: ʛʦʨʦʜ ʠ ʧʨʠʨʦʜʘ 

- ʵʪʦ ʩʠʩʪʝʤʘ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 
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ʅʫʞʥʦ ʠʟʤʝʥʠʪʴ ʛʦʨʦʜʘ ʜʣʷ çʜʦʩʪʫʧʘ ʙʣʠʟʦʩʪʴʶè 

ʚʤʝʩʪʦ ʜʦʩʪʫʧʘ ʤʦʪʦʨʠʟʦʚʘʥʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ: 

ʩʪʨʦʠʪʴ ʛʦʨʦʜʘ ʪʘʢ, ʯʪʦʙʳ ʟʘʤʝʥʠʪʴ ʠʭ ʨʘʩʧʦʣʟʘʥʠʝ 

ʢʦʤʧʘʢʪʥʳʤ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʥʘ ʣʦʢʘʣʴʥʳʝ ʮʝʥ-

ʪʨʳ ʨʘʟʚʠʪʠʝʤ. ʉʪʨʦʠʪʴ, ʯʪʦʙʳ ʚʦʟʚʨʘʪʠʪʴ ʚ ʛʦʨʦʜʘ 

ʝʩʪʝʩʪʚʝʥʥʫʶ ʧʨʠʨʦʜʫ. ʏ. ʂʠʙʝʨʪ (ʉʐɸ) [1] ʧʨʝʜ-

ʣʦʞʠʣ ʫʯʠʪʳʚʘʪʴ ʧʦʣʦʞʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʦʡ ʵʢʦʣʦ-

ʛʠʠ: çʆʙʲʝʜʠʥʠʪʝ ʧʨʦʤʳʰʣʝʥʥʫʶ ʠ ʩʪʨʦʠʪʝʣʴʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʩ ʬʫʥʢʮʠʷʤʠ ʵʢʦʩʠʩʪʝʤ, ʯʪʦʙʳ ʫʚʝʣʠ-

ʯʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʙʱʝʩʪʚʘ ʠ ʧʨʠʨʦʜʳ. ʉʦʝʜʠ-

ʥʷʡʪʝ ʟʜʘʥʠʷ ʩ ʧʨʠʨʦʜʦʡ. ʈʘʩʩʤʦʪʨʠʪʝ ʚʦʟʜʝʡʩʪʚʠʷ 

ʮʠʢʣʘ ʞʠʟʥʠ ʤʘʪʝʨʠʘʣʦʚ ʠ ʟʜʘʥʠʡ ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʝ 

ʩʠʩʪʝʤʳ. ʕʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʟʚʠʪʠʝ ʵʢʦʣʦʛʠʠ ʩʪʨʦ-

ʠʪʝʣʴʩʪʚʘ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʧʨʠʨʦʜʝ ʠ ʝʝ ʟʘʢʦʥʘʭ. 

ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʠʤʝʥʝʥʦ 

ʜʣʷ ʚʩʝʭ ʨʝʰʝʥʠʡ. ʀʩʧʦʣʴʟʫʡʪʝ ʪʦʣʴʢʦ ʚʦʟʦʙʥʦʚʣʷ-

ʝʤʳʝ, ʨʘʟʣʘʛʘʝʤʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʤʘʪʝʨʠʘʣʳ 

ʠʣʠ ʠʭ ʵʢʚʠʚʘʣʝʥʪʳ, ʪʠʧʘ ʛʦʜʥʳʭ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʄʘʪʝ-

ʨʠʘʣʳ, ʩʦʟʜʘʚʘʝʤʳʝ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ, ʜʦʣʞʥʳ 

ʚʳʧʫʩʢʘʪʴʩʷ ʪʦʣʴʢʦ ʚ ʧʨʝʜʝʣʘʭ ʘʩʩʠʤʠʣʠʨʫʶʱʝʡ 

ʚʤʝʩʪʠʤʦʩʪʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʋʩʪʨʘʥʠʪʝ ʤʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʝ ʚʳʜʝʣʷʶʪ ʷʜʦʚʠʪʳʝ 

ʢʦʤʧʦʥʝʥʪʳ ʧʨʠ ʠʭ ʠʟʚʣʝʯʝʥʠʠ, ʧʨʦʠʟʚʦʜʩʪʚʝ, ʠʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ʄʠʥʠʤʠʟʠʨʫʡʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ 

ʩʣʦʞʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʡ, ʠ ʯʠʩʣʦ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠ-

ʘʣʦʚ ʚ ʟʜʘʥʠʠ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʦʙʨʘʟʮʦʚʳʭ ʟʜʘʥʠʡ 

ʜʦʣʞʥʦ ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʘ ʧʨʠʨʦʜʥʳʭ ʧʨʠʥʮʠʧʘʭ. ɼʝ-

ʣʘʡʪʝ ʩʦʦʨʫʞʝʥʠʷ ʯʘʩʪʴʶ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʝʡʟʘʞʘ. 

ɿʜʘʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʘʜʘʧʪʠʨʫʝʤʳʤʠ ʠ ʨʘʟʙʠʨʘʝ-

ʤʳʤʠ ʩ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʢʦʪʦʨʳʝ ʧʨʠʛʦʜʥʳ ʜʣʷ ʤʥʦ-

ʛʦʢʨʘʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʉʦʢʨʘʱʝʥʠʝ ʧʦʪʨʝʙʣʝ-

ʥʠʷ ʙʦʣʝʝ ʚʘʞʥʦ, ʯʝʤ ʫʚʝʣʠʯʠʚʘʶʱʘʷʩʷ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʅʫʞʥʦ ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ çʟʝʣʝʥʳʭè ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘ-

ʣʦʚ. ɸʨʭʠʪʝʢʪʦʨʳ ʜʦʣʞʥʳ ʠʤʝʪʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ 

ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝè. 

ʉʦʚʨʝʤʝʥʥʳʡ ʘʥʛʣʠʡʩʢʠʡ ʘʨʭʠʪʝʢʪʦʨ ï ʵʢʦʣʦʛ 

ʈ. ʈʦʜʞʝʨʩ ʧʨʠʚʝʣ ʧʘʨʘʤʝʪʨʳ ʠʜʝʘʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʵʢʦʩʠʪʠ [4]. ʆʥ ʧʦʣʘʛʘʝʪ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʡ ʠʜʝʘʣʴ-

ʥʳʡ ʛʦʨʦʜ ï ʵʪʦ: -ʩʧʨʘʚʝʜʣʠʚʳʡ ʛʦʨʦʜ, ʛʜʝ ʟʘʢʦʥ-

ʥʦʩʪʴ, ʧʠʱʘ, ʟʘʱʠʪʘ, ʦʙʨʘʟʦʚʘʥʠʝ, ʟʜʦʨʦʚʴʝ ʠ 

ʥʘʜʝʞʜʘ ʦʙʲʝʢʪʠʚʥʦ ʨʘʩʧʨʝʜʝʣʝʥʳ ʠ ʛʜʝ ʚʩʝ ʣʶʜʠ 

ʫʯʘʩʪʚʫʶʪ ʚ ʫʧʨʘʚʣʝʥʠʠ; -ʢʨʘʩʠʚʳʡ ʛʦʨʦʜ, ʛʜʝ ʠʩ-

ʢʫʩʩʪʚʦ, ʘʨʭʠʪʝʢʪʫʨʘ, ʣʘʥʜʰʘʬʪʳ ʚʦʦʜʫʰʝʚʣʷʶʪ 

ʞʠʪʝʣʝʡ, ʩʦʟʜʘʶʪ ʯʫʚʩʪʚʦ ʢʨʘʩʦʪʳ; -ʪʚʦʨʯʝʩʢʠʡ ʛʦ-

ʨʦʜ, ʛʜʝ ʣʶʜʠ ʤʦʛʫʪ ʨʝʘʣʠʟʦʚʘʪʴ ʩʚʦʡ ʪʚʦʨʯʝʩʢʠʡ 

ʧʦʪʝʥʮʠʘʣ; ʛʦʨʦʜ, ʙʳʩʪʨʦ ʦʪʢʣʠʢʘʶʱʠʡʩʷ ʥʘ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʴ ʥʘʟʨʝʚʰʠʭ ʠʟʤʝʥʝʥʠʡ; -ʵʢʦʣʦʛʠʯʝʩʢʠʡ 

ʛʦʨʦʜ, ʛʜʝ ʧʨʠʨʦʜʘ ʠ ʛʦʨʦʜ ʥʘʭʦʜʷʪʩʷ ʚ ʨʘʚʥʦʚʝʩʠʠ, 

ʛʜʝ ʟʜʘʥʠʷ, ʩʦʦʨʫʞʝʥʠʷ ʠ ʚʩʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʵʢʦ-

ʣʦʛʠʯʥʳ ʠ ʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʳ; -ʛʦʨʦʜ ʣʝʛʢʠʭ ʢʦʥ-

ʪʘʢʪʦʚ ʠ ʤʦʙʠʣʴʥʦʩʪʠ, ʩ ʧʦʦʱʨʝʥʠʝʤ ʢʦʥʪʘʢʪʦʚ 

ʤʝʞʜʫ ʣʶʜʴʤʠ ʠ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ; -ʢʦʤʧʘʢʪ-

ʥʳʡ ʠ ʧʦʣʠʮʝʥʪʨʠʯʥʳʡ ʛʦʨʦʜ, ʢʦʪʦʨʳʡ ʟʘʱʠʱʘʝʪ 

ʩʝʣʴʩʢʫʶ ʤʝʩʪʥʦʩʪʴ ʠ ʦʙʲʝʜʠʥʷʝʪ ʩʦʩʝʜʝʡ ʚ ʩʚʦʠʭ 

ʧʨʝʜʝʣʘʭ; -ʤʥʦʛʦʦʙʨʘʟʥʳʡ ʛʦʨʦʜ, ʛʜʝ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʚʦ ʚʩʝʤ (ʚ ʘʨʭʠʪʝʢʪʫʨʝ, ʚ ʣʘʥʜʰʘʬʪʘʭ ʠ ʧʨ.) ʩʦʟʜʘʝʪ 

ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʩʨʝʜʫ. ʕʪʦʪ ʧʝʨʝʯʝʥʴ ʦʩʥʦʚʘʥ ʥʘ 

ʠʜʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʩʦʟʜʘʥʠʷ ʛʘʨʤʦʥʠʯʥʦʛʦ ʛʦ-

ʨʦʜʘ.  

ɺ ʂʠʪʘʝ ʜʝʡʩʪʚʫʝʪ ʧʨʦʛʨʘʤʤʘ ʧʦ ʩʦʟʜʘʥʠʶ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʛʦʨʦʜʦʚ ʥʘ ʦʩʥʦʚʝ ʧʦʵʪʘʧʥʦʡ ʨʝʢʦʥ-

ʩʪʨʫʢʮʠʠ ʩʪʘʨʳʭ ʛʦʨʦʜʦʚ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʦʚʳʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʛʦʨʦʜʦʚ. ʇʫʪʴ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʨʝʢʦʥ-

ʩʪʨʫʢʮʠʠ ʨʝʘʣʝʥ ʜʣʷ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ ʩ ʧʦʩʪʝʧʝʥ-

ʥʳʤ ʨʝʰʝʥʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. ʕʢʦʣʦʛ ɺ. 

ʈʫʩʦʥʛ (ʂʅʈ) ʧʨʝʜʣʦʞʠʣ ʚ ʦʩʥʦʚʫ ʨʘʟʚʠʪʠʷ ʵʢʦʩʠʪʠ 

ʚʚʝʩʪʠ ʪʨʠ ʦʩʥʦʚʥʳʝ ʯʘʩʪʠ ʵʢʦʣʦʛʠʟʘʮʠʠ: ʵʢʦ - 

ʣʘʥʜʰʘʬʪ (ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ: ʩʦʭʨʘʥʝʥʠʝ ʟʝʤʣʠ, 

ʩʙʝʨʝʞʝʥʠʝ ʧʨʠʨʦʜʳ, ʦʟʝʣʝʥʝʥʠʝ, ʣʘʥʜʰʘʬʪʳ), ʵʢʦ 

- ʠʥʜʫʩʪʨʠʷ (ʧʨʦʤʳʰʣʝʥʥʘʷ ʵʚʦʣʶʮʠʷ, ʠʥʜʫʩʪʨʠ-

ʘʣʴʥʳʝ ʧʘʨʢʠ, ʵʢʦ - ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʘʨʭʠʪʝʢʪʫʨʘ, 

ʵʢʦ - ʧʦʩʝʣʝʥʠʷ, ʪʨʘʥʩʧʦʨʪ, ʵʥʝʨʛʠʷ, ʩʥʘʙʞʝʥʠʝ ʚʦ-

ʜʦʡ, ʦʪʭʦʜʳ, ʥʦʚʘʷ ʵʢʦ - ʪʝʭʥʠʢʘ, ʧʣʘʥʠʨʦʚʘʥʠʝ, 

ʫʧʨʘʚʣʝʥʠʝ), ʵʢʦ - ʦʙʱʝʩʪʚʦ (ʵʢʦ - ʢʫʣʴʪʫʨʘ, ʩʦʮʠ-

ʘʣʴʥʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ ʥʘʩʝʣʝʥʠʷ ʠ ʟʘʥʷʪʦʩʪʴ). ɺʘʥ 

ʈʫʩʦʥʛ ʦʧʨʝʜʝʣʷʝʪ ʵʢʦʩʠʪʠ ʢʘʢ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʫʶ 

ʝʜʠʥʠʮʫ, ʠʤʝʶʱʫʶ ʵʢʦʥʦʤʠʯʝʩʢʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴ-

ʥʫʶ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʫʶ ʧʨʦʤʳʰʣʝʥ-

ʥʦʩʪʴ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʦʪʚʝʪʩʪʚʝʥʥʫʶ ʠ ʩʦʮʠʘʣʴʥʦ 

ʛʘʨʤʦʥʠʯʥʫʶ ʢʫʣʴʪʫʨʫ, ʠ ʬʠʟʠʯʝʩʢʠ ʢʨʘʩʠʚʳʡ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʦʞʠʚʣʷʝʤʳʡ ʣʘʥʜʰʘʬʪ. ʎʝʣʴ ʨʘʟ-

ʚʠʪʠʷ ʵʢʦʩʠʪʠ, ʧʦ ʝʛʦ ʤʥʝʥʠʶ, ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ 

ʧʣʘʥʠʨʦʚʘʪʴ, ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠ ʩʪʨʦʠʪʴ ʩʪʨʫʢʪʫʨʥʦ 

ʝʜʠʥʳʡ ʛʦʨʦʜ, ʫʯʠʪʳʚʘʷ ʧʨʦʮʝʩʩ ʝʛʦ ʤʝʪʘʙʦʣʠʟʤʘ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʫʪʝʤ ʢʫʣʴʪʠʚʠʨʦ-

ʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʣʘʥʜʰʘʬʪʘ, ʵʢʦʣʦʛʠʯʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʵʢʦʣʦʛʠʯʥʦʡ ʢʫʣʴʪʫʨʳ. ʄʥʦʛʠʝ 

ʵʪʠ ʥʘʧʨʘʚʣʝʥʠʷ ʫʪʦʧʠʯʥʳ, ʪʘʢ ʢʘʢ ʧʦʢʘ ʥʝʪ ʥʝʛʵʥ-

ʪʨʦʧʠʡʥʳʭ (ʧʨʠʨʦʜʦʧʦʜʦʙʥʳʭ) ʪʝʭʥʦʣʦʛʠʡ, ʠ ʥʘʩʝ-

ʣʝʥʠʝ ʥʝ ʠʤʝʝʪ ʛʣʫʙʦʢʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘ-

ʥʠʷ, ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʤʳʰʣʝʥʠʷ. 

ʏʝʨʝʟ ʤʥʦʛʦ ʣʝʪ ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʧʝʨʚʳʭ ʠʜʝʡ 

ʦ çʛʦʨʦʜʝ - ʩʘʜʝè, ʚ ʛʨʷʟʥʦʤ, ʩʢʫʯʝʥʥʦʤ ʠ ʧʝʨʝʫʧ-

ʣʦʪʥʝʥʥʦʤ, ʣʠʰʝʥʥʦʤ ʟʝʣʝʥʠ ʠ ʯʠʩʪʦʛʦ ʚʦʟʜʫʭʘ 

ʃʦʥʜʦʥʝ ʚ 1898ʛ. ʕ. ɻʦʚʘʨʜ ʥʘʧʠʩʘʣ ʢʥʠʛʫ çɿʘʚʪʨʘè 

(ʚ 1903 ʛ. ʦʥʘ ʙʳʣʘ ʧʝʨʝʠʟʜʘʥʘ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çɻʦ-

ʨʦʜʘ-ʩʘʜʳ ʙʫʜʫʱʝʛʦè), ʚ ʢʦʪʦʨʦʡ ʧʨʝʜʣʦʞʠʣ ʩʦ-

ʟʜʘʪʴ ʛʦʨʦʜʘ - ʩʘʜʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʦʙʱʠʥʳ, ʩ ʤʝʩʪʥʦʡ ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʴʶ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʥʷʪʦʩʪʠ 

ʞʠʪʝʣʝʡ, ʩ ʧʦʩʪʦʷʥʥʳʤ ʥʘʩʝʣʝʥʠʝʤ ʠ ʩ ʦʛʨʘʥʠʯʝ-

ʥʠʝʤ ʝʛʦ ʧʣʦʪʥʦʩʪʠ ʠ ʯʠʩʣʝʥʥʦʩʪʠ, ʩ ʟʝʣʝʥʳʤ ʧʦʷ-

ʩʦʤ, ʥʝʧʨʠʢʦʩʥʦʚʝʥʥʳʤ ʜʣʷ ʟʘʩʪʨʦʡʢʠ ʠ ʦʛʨʘʥʠʯʠ-

ʚʘʶʱʠʤ ʨʘʟʨʘʩʪʘʥʠʝ ʛʦʨʦʜʘ. ʅʘʙʣʶʜʘʷ ʨʘʟʨʦʩ-

ʰʠʡʩʷ ʠ ʟʘʜʳʭʘʶʱʠʡʩʷ ʦʪ ʟʘʛʨʷʟʥʝʥʠʡ ʃʦʥʜʦʥ, ʦʥ 

ʧʨʝʜʣʦʞʠʣ ʩʦʢʨʘʪʠʪʴ ʨʘʟʤʝʨʳ çʛʦʨʦʜʦʚ-ʩʘʜʦʚè, ʘ 

ʣʶʜʝʡ ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ ʧʝʨʩʧʝʢʪʠʚʦʡ ʞʠʟʥʠ ʚ ʯʠ-

ʩʪʦʤ ʛʦʨʦʜʢʝ ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʘʙʦʪʳ (ʪʦ ʝʩʪʴ ʩʦʚ-

ʤʝʩʪʠʪʴ ʣʫʯʰʠʝ ʩʪʦʨʦʥʳ ʞʠʟʥʠ ʚ ʜʝʨʝʚʥʝ ʠ ʚ ʛʦ-

ʨʦʜʝ) (ʨʠʩ. 1). 
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ʈʠʩ. 1 ɻʦʨʦʜ-ʩʘʜ ɺʝʣʚʠʥ - ʧʣʘʥ (ʩʣʝʚʘ) ʠ ʨʝʘʣʴʥʳʡ ʛʦʨʦʜ (ʩʧʨʘʚʘ) 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʯʘʪʦʡ ʵʢʦʣʦʛʠʟʘʮʠʠ ʃʦʥʜʦʥʘ ʠ 

ʙʦʨʴʙʳ ʩ ʟʘʛʨʷʟʥʝʥʠʷʤʠ ʟʥʘʤʝʥʠʪʳʡ ʣʦʥʜʦʥʩʢʠʡ 

ʩʤʦʛ ʠʩʯʝʟ. ɻʦʨʦʜ ʩʪʘʣ ʯʠʱʝ, ʞʠʪʝʣʠ ʧʦʜʜʝʨʞʠ-

ʚʘʶʪ ʦʟʝʣʝʥʝʥʠʝ ʥʝʙʦʣʴʰʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʘ ʚ ʟʥʘʤʝ-

ʥʠʪʳʭ ʧʘʨʢʘʭ ʃʦʥʜʦʥʘ ʧʦʩʝʪʠʪʝʣʠ ʤʦʛʫʪ ʣʝʞʘʪʴ ʥʘ 

ʫʩʪʦʡʯʠʚʳʭ ʢ ʚʳʪʘʧʪʳʚʘʥʠʶ ʛʘʟʦʥʘʭ ʠ ʢʦʨʤʠʪʴ ʙʝ-

ʣʦʢ. ʕ. ɻʦʚʘʨʜ ʧʨʝʜʣʘʛʘʣ ʧʦʩʪʨʦʠʪʴ ʚʦʢʨʫʛ ʃʦʥ-

ʜʦʥʘ ʙʦʣʝʝ 20 ʪʘʢʠʭ ʛʦʨʦʜʦʚ - ʩʧʫʪʥʠʢʦʚ ʥʘ 32000 

ʞʠʪʝʣʝʡ ʢʘʞʜʳʡ. ɿʘ ʧʝʨʚʳʝ 20 ʣʝʪ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ 

2 ʛʦʨʦʜʢʘ - ʃʝʯʚʦʨʪ ʠ ɺʝʣʚʠʥ. ʉʝʡʯʘʩ ʚ ɺʝʣʚʠʥʝ 

ʫʞʝ ʦʢʦʣʦ 100 000 ʞʠʪʝʣʝʡ, ʠ ʝʛʦ ʛʝʥʝʨʘʣʴʥʳʡ ʧʣʘʥ 

ʥʝ ʧʦʭʦʞ ʥʘ ʠʜʝʘʣʴʥʳʡ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ɻʦʚʘʨʜʦʤ. 

ʕʪʦ ï ʥʝʠʟʙʝʞʥʦʝ ʷʚʣʝʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʭʘʦʪʠʯʝ-

ʩʢʠʤ ʨʦʩʪʦʤ ʙʝʜʥʳʭ ʦʢʨʘʠʥ ʩʦʚʨʝʤʝʥʥʳʭ ʛʦʨʦʜʦʚ. 

ʂʘʢ ʦʪʤʝʯʘʝʪ ʩʦʚʨʝʤʝʥʥʳʡ ʘʥʛʣʠʡʩʢʠʡ ʘʨʭʠʪʝʢʪʦʨ 

ɻ. ɾʠʨʘʨʜʝ, ɺʝʣʚʠʥ - ʵʪʦ ʛʦʨʦʜ ï ʩʘʜ ʧʦ ʬʦʨʤʝ, ʥʦ 

ʥʝ ʧʦ ʬʫʥʢʮʠʠ. ɺ XX ʚʝʢʝ ʚ ʨʷʜʝ ʩʪʨʘʥ ʤʠʨʘ ʧʦʷʚʠ-

ʣʠʩʴ ʧʝʨʚʳʝ ʵʢʦʧʦʩʝʣʝʥʠʷ ʩ ʥʝʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʞʠ-

ʪʝʣʝʡ [1-5]. ʆʧʳʪ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʙʳʣ ʠʥʪʝʨʝʩʝʥ, 

ʥʦ ʥʝ ʧʦʣʫʯʠʣ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʚʠʜʫ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʣʦʞʥʦʩʪʝʡ. ʂʦʥʮʝʧʮʠʷ ʠʜʝʘʣʴ-

ʥʦʛʦ ʛʦʨʦʜʘ "ʤʝʯʪʳ" ʠʥʦʛʜʘ ʧʨʦʥʠʢʘʣʘ ʠ ʥʘ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʡ ʫʨʦʚʝʥʴ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʩʦʟʜʘʥʠʠ ʥʦ-

ʚʦʡ ʩʪʦʣʠʮʳ ɹʨʘʟʠʣʠʠ. ʆʪʩʫʪʩʪʚʠʝ ʫʯʝʪʘ ʢʦʤ-

ʧʣʝʢʩʘ ʬʘʢʪʦʨʦʚ (ʩʦʮʠʘʣʴʥʳʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʠ 

ʧʨ.) ʧʨʠʚʝʣʦ ʢ ʥʝʫʜʘʯʥʳʤ ʨʝʰʝʥʠʷʤ. ʉʦʟʜʘʥʥʘʷ 

ʚʳʜʘʶʱʠʤʠʩʷ ʘʨʭʠʪʝʢʪʦʨʘʤʠ ʆ. ʅʠʤʝʡʝʨʦʤ ʠ ʃ. 

ʂʦʩʪʘ (50-ʭ ʛʦʜʘ XX ʚʝʢʘ) ʥʦʚʘʷ ʩʪʦʣʠʮʘ ɹʨʘʟʠʣʠʠ 

ʧʦʩʣʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʨʘʟʜʝʣʠʣʘʩʴ ʥʘ: ʛʦʨʦʜ ʧʨʘʚʠ-

ʪʝʣʴʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ, ʠ ʛʦʨʦʜ ʣʘʯʫʛ (ʨʠʩ. 2).  

 

 
ʈʠʩ. 2 ʇʘʨʘʣʣʝʣʝʧʠʧʝʜʳ ɹʨʘʟʠʣʠʘ, ʜʘʣʝʢʠʝ ʦʪ ʪʨʝʙʦʚʘʥʠʡ ʚʠʟʫʘʣʴʥʦʡ ʵʢʦʣʦʛʠʠ, ʧʨʠʨʦʜʦʧʦʜʦʙʠʷ, ʠʥʠʮʠʠ-

ʨʫʶʱʠʝ ʩʠʥʜʨʦʤ "ʛʨʫʩʪʠ ʥʦʚʳʭ ʛʦʨʦʜʦʚ" 

 

ʊʨʫʱʦʙʥʦʝ ʧʦʩʝʣʝʥʠʝ - ʩʧʫʪʥʠʢ ʩʪʦʣʠʮʳ - ʙʨʘ-

ʟʠʣʴʮʳ ʥʘʟʳʚʘʶʪ ʘʥʪʠ-ɹʨʘʟʠʣʠʘ, ʧʨʠ ʵʪʦʤ ʯʠʩʣʦ 

ʦʙʠʪʘʪʝʣʝʡ ʪʨʫʱʦʙ ʨʘʩʪʝʪ. ʇʦ ʚʳʭʦʜʥʳʤ ʜʥʷʤ ʩʪʦ-

ʣʠʮʘ ʧʫʩʪʝʝʪ: ʯʠʥʦʚʥʠʢʠ, ʧʨʠʚʣʝʯʝʥʥʳʝ ʧʦʚʳʰʝʥ-

ʥʳʤʠ ʦʢʣʘʜʘʤʠ, ʫʣʝʪʘʶʪ ʚ ʈʠʦ-ʜʝ-ɾʘʥʝʡʨʦ, ʧʨʝʜ-

ʧʦʯʠʪʘʷ ʝʛʦ ʤʥʦʛʦʣʶʜʥʳʝ ʧʣʷʞʠ ʤʘʣʦʣʶʜʥʦʤʫ ʠʩ-

ʢʫʩʩʪʚʝʥʥʦʤʫ ʛʦʨʦʜʫ-ʩʪʦʣʠʮʝ. ʀʭ ʛʦʥʠʪ ʠʟ ʥʦʚʦʛʦ 

ʛʦʨʦʜʘ ʩʠʥʜʨʦʤ "ʛʨʫʩʪʠ ʥʦʚʳʭ ʛʦʨʦʜʦʚ [5]. 

ɺ ʂʠʪʘʝ, ʥʝʜʘʣʝʢʦ ʦʪ ʛ. ʏʫʥʮʠʥʘ, ʟʘʧʨʦʝʢʪʠʨʦ-

ʚʘʥ ʵʢʦʩʠʪʠ ʥʘ 500 ʪʳʩ. ʞʠʪʝʣʝʡ. ʕʪʦ ʛʦʨʦʜ ʩ ʤʘʢ-

ʩʠʤʘʣʴʥʳʤ ʩʦʭʨʘʥʝʥʠʝʤ ʣʘʥʜʰʘʬʪʘ, ʩʦʟʜʘʥʠʝʤ ʟʝ-

ʣʝʥʦʛʦ ʧʦʷʩʘ, ʵʢʦʣʦʛʠʟʘʮʠʝʡ ʟʜʘʥʠʡ. ɻʦʨʦʜ ʨʘʩʧʦ-

ʣʦʞʝʥ ʤʝʞʜʫ ʜʚʫʭ ʢʨʫʧʥʳʭ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʨʘʩʩʯʠʪʘʥʦ ʥʘ 20 ʣʝʪ. ʅʦ ʚ ʧʨʦʝʢʪʝ 

ʵʪʦʛʦ ʫʥʠʢʘʣʴʥʦʛʦ ʛʦʨʦʜʘ ʥʘ ʙʝʨʝʛʫ ʨʝʢʠ ʤʥʦʛʦ ʥʝ-

ʜʦʩʪʘʪʢʦʚ. ɸʚʪʦʨ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʫʯʘʩʪʚʦʚʘʣ ʚ ʦʙ-

ʩʫʞʜʝʥʠʠ ʧʨʦʝʢʪʘ ʚ ʂʅʈ, ʠ ʦʙʨʘʪʠʣ ʚʥʠʤʘʥʠʝ ʢʠ-

ʪʘʡʩʢʠʭ ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʚ ʨʷʜʝ 

ʢʦʥʩʪʨʫʢʮʠʡ ʚʦʟʤʦʞʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ: 

ʪʘʢ, ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʞʠʣʳʝ ʜʦʤʘ - ʙʣʠʟʢʦ ʩʪʦʷʱʠʝ 

ʚʳʩʦʢʠʝ ʦʜʥʦʪʠʧʥʳʝ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʳ ʙʘʰʝʥʥʦʛʦ 

ʪʠʧʘ (ʥʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʨʠʚʦʣʠʥʝʡʥʳʝ ʬʦʨʤʳ ʦʙʦ-

ʣʦʯʝʢ, ʤʘʣʦʵʪʘʞʥʦʝ ʠ ʥʘʜʟʝʤʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ); ʥʝ 
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ʧʨʠʤʝʥʝʥʦ ʦʟʝʣʝʥʝʥʠʝ ʩʪʝʥ ʠ ʢʨʳʰ; ʥʝ ʠʩʧʦʣʴʟʦ-

ʚʘʥʳ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʠʥʞʝʥʝʨʥʳʭ ʩʦʦʨʫ-

ʞʝʥʠʡ - ʧʦʜʧʦʨʥʳʭ ʩʪʝʥ ʠ ʙʝʨʝʛʦʫʢʨʝʧʣʝʥʠʷ; ʥʝ ʠʩ-

ʧʦʣʴʟʦʚʘʥʦ ʧʦʜʟʝʤʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʩʦʭʨʘʥʝ-

ʥʠʷ ʧʦʯʚʝʥʥʦ - ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʣʦʷ, ʥʝ ʩʦʟʜʘʥ 

ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʢʘʨʢʘʩ, ʠ ʧʨ. ʂʘʢ ʥʝʪ ʠ ʢʨʫʧʥʳʭ ʟʘ-

ʚʦʜʦʚ. 

ɺʦʟʚʦʜʠʤʳʡ ʚ ʆɸʕ ʵʢʦʛʦʨʦʜ ʄʘʩʜʘʨ ʜʦʣʞʝʥ 

ʦʙʝʩʧʝʯʠʪʴ ʩʝʙʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʝʡ ʧʨʠ ʧʦʤʦʱʠ ʚʦʟ-

ʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʠʤʝʝʪ ʫʩʪʦʡʯʠʚʫʶ ʵʢʦ-

ʣʦʛʠʯʝʩʢʫʶ ʩʨʝʜʫ ʠ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ ʧʝ-

ʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ. ʆʥ ʨʘʩʩʯʠʪʘʥ ʥʘ 50 ʪʳʩ. ʞʠʪʝ-

ʣʝʡ (ʨʠʩ. 3). ʕʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ïʥʝ ʛʦʨʦʜ, ʘ 

ʛʦʨʦʜʩʢʦʡ ʢʚʘʨʪʘʣ ʨʘʟʤʝʨʘʤʠ ~1ʭ1 ʢʤ, ʚ ʥʝʤ ʧʨʠ-

ʤʝʥʝʥ ʨʷʜ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. ɹʦʣʝʝ 90% 

ʵʥʝʨʛʠʠ ʧʣʘʥʠʨʫʝʪʩʷ ʧʦʣʫʯʘʪʴ ʟʘ ʩʯʝʪ ʝʩʪʝʩʪʚʝʥ-

ʥʳʭ ʠʩʪʦʯʥʠʢʦʚ - ʩʦʣʥʮʘ ʠ ʚʝʪʨʘ. ɺ ʧʨʝʜʝʣʘʭ ʄʘʩ-

ʜʘʨʘ ʟʘʧʨʝʪʷʪ ʧʝʨʝʜʚʠʛʘʪʴʩʷ ʥʘ ʘʚʪʦʤʦʙʠʣʷʭ, ʙʫʜʫʪ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʚʝʣʦʩʠʧʝʜʳ, ʜʨʫʛʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʯʠʩʪʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ. ɸʨʭʠʪʝʢʪʫʨʘ ʄʘʩ-

ʜʘʨʘ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʚʠʟʫʘʣʴʥʦʡ ʵʢʦ-

ʣʦʛʠʠ, ʛʦʨʦʜ ʟʘʧʦʣʥʝʥ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘʤʠ ʟʜʘʥʠʡ, 

ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʜʦʣʝʡ ʦʟʝʣʝʥʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

ɺʤʝʩʪʦ ʟʝʣʝʥʳʭ ʧʦʷʩʦʚ ʚʦʟʚʦʜʠʪʩʷ ʩʪʝʥʘ ʜʣʷ ʟʘ-

ʱʠʪʳ ʦʪ ʛʦʨʷʯʝʛʦ ʧʫʩʪʳʥʥʦʛʦ ʚʦʟʜʫʭʘ. ʇʨʠ ʵʪʦʤ 

ʦʪʩʫʪʩʪʚʫʶʪ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʟʦʥʳ (ʟʝʣʝʥʳʝ ʧʦʷʩʘ), 

ʚʦʢʨʫʛ ʄʘʩʜʘʨʘ, ʫ ʥʝʛʦ ʥʝʪ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ. 

 

 
ʈʠʩ. 3 ʆʙʱʠʡ ʚʠʜ ʧʣʦʪʥʦ ʟʘʩʪʨʦʝʥʥʦʛʦ ʛʦʨʦʜʘ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʣʦʞʝʥʠʷʤ ʩʪʨʦʠʪʝʣʴʥʦʡ ʵʢʦʣʦʛʠʠ; 

ʵʪʦ - "ʠʜʝʘʣʴʥʳʡ" ʛʝʥʝʨʘʪʦʨ ʩʠʥʜʨʦʤʘ "ʛʨʫʩʪʠ ʥʦʚʳʭ ʛʦʨʦʜʦʚ": ʩʧʣʦʰʥʳʝ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʳ, ʧʣʦʪʥʘʷ 

ʟʘʩʪʨʦʡʢʘ. ʃʶʜʠ ʙʫʜʫʪ ʫʝʟʞʘʪʴ ʦʪʩʶʜʘ 

 

ʇʦʤʠʤʦ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʜʦʤʘ ʚ ʄʘʩ-

ʜʘʨʝ ʩʤʦʛʫʪ ʩʦʢʨʘʪʠʪʴ ʧʦʪʨʝʙʣʝʥʠʝ ʚʦʜʳ ʥʘ 35% ʠ 

ʫʤʝʥʴʰʠʪʴ ʚʳʙʨʦʩʳ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚ ʘʪʤʦʩʬʝʨʫ 

ʜʦ 63 ʪʦʥʥ ʚ ʛʦʜ. ʅʦ ʜʘʣʝʢʦ ʥʝ ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʵʢʦʣʦ-

ʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʧʨʠʤʝʥʝʥʳ ʚ ʄʘʩʜʘʨʝ: ʥʝʪ ʩʦ-

ʭʨʘʥʝʥʠʷ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʣʦʷ ʧʨʠ ʧʦ-

ʤʦʱʠ ʥʘʜʟʝʤʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʥʝʪ ʧʨʠʤʝʥʝʥʠʷ 

ʢʦʥʮʝʧʮʠʡ ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʳʭ, ʥʫʣʝʚʳʭ ʠ ʠʥ-

ʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʟʜʘʥʠʡ, ʩʝʥʩʦʨʥʦʡ ʵʢʦʣʦʛʠʯʥʦʩʪʠ, 

ʥʝʪ ʟʝʣʝʥʳʭ ʟʦʥ ʚʦʢʨʫʛ ʛʦʨʦʜʘ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʘʨʢʘʩʘ ʛʦʨʦʜʘ, ʠ ʧʨ. ʂʘʢ ʥʝʪ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʪʨʫʜʦʚʳʭ ʧʦʪʨʝʙ-

ʥʦʩʪʝʡ. ʕʪʦ ï ʫʨʙʘʥʠʩʪʠʯʝʩʢʠ ʥʝʧʦʣʥʳʡ ʛʦʨʦʜ, ʠ 

ʧʦʪʦʤʫ ʦʥ ʥʝʞʠʟʥʝʩʧʦʩʦʙʝʥ. 

ʇʣʦʱʘʜʴ ʩʪʨʦʷʱʝʛʦʩʷ ʵʢʦʩʠʪʠ, ʨʘʩʧʦʣʦʞʝʥ-

ʥʦʛʦ ʚ 40 ʢʤ ʦʪ ʢʨʫʧʥʦʛʦ ʢʠʪʘʡʩʢʦʛʦ ʛʦʨʦʜʘ 

ʊʷʥʴʮʟʠʥʴ ʠ ʚ 150 ʢʤ ʦʪ ʇʝʢʠʥʘ, ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 

30 ʢʤ2, ʥʘ ʢʦʪʦʨʳʭ ʧʣʘʥʠʨʫʝʪʩʷ ʧʦʩʝʣʠʪʴ 350 ʪʳʩ. 

ʞʠʪʝʣʝʡ \(ʨʠʩ. 4). ɺ ʥʝʤ ʥʘʤʝʯʝʥʦ: 1. ʀʩʧʦʣʴʟʦʚʘ-

ʥʠʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ: ʩʦʣʥʮʘ ʠ 

ʟʝʤʣʠ. 2. ɺʩʝ ʟʜʘʥʠʷ ʚ ʛʦʨʦʜʝ ʙʫʜʫʪ ʩʧʨʦʝʢʪʠʨʦ-

ʚʘʥʳ ʩ ʫʯʝʪʦʤ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ. 3. ɺʩʝ ʩʨʝʜʩʪʚʘ 

ʧʝʨʝʜʚʠʞʝʥʠʷ ʧʨʠʚʝʜʫʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʞʝʩʪʢʠʤʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ; ʧʣʘʥʠʨʫʝʪʩʷ ʧʨʦʧʘ-

ʛʘʥʜʠʨʦʚʘʪʴ ʧʝʨʝʜʚʠʞʝʥʠʝ ʧʝʰʢʦʤ ʠ ʥʘ ʚʝʣʦʩʠʧʝ-

ʜʘʭ, ʠ ʦʙʱʝʩʪʚʝʥʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ï çʣʝʛʢʠʤè 

ʤʝʪʨʦ ʥʘʜ ʛʦʨʦʜʦʤ, ʠ ʤʦʥʦʨʝʣʴʩʦʚʳʤ ʵʣʝʢʪʨʠʯʝ-

ʩʢʠʤ ʪʨʘʤʚʘʝʤ. 4. ʉʦʭʨʘʥʝʥʠʝ ʥʝʪʨʦʥʫʪʦʡ ʧʨʠʨʦʜʳ 

ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʛʦʨʦʜʘ ʠ ʩʦʟʜʘʥʠʝ ʥʝʩʢʦʣʴʢʦ ʧʘʨ-

ʢʦʚ. 5. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʙʫʜʝʪ ʫʜʝʣʝʥʦ ʚʦʜʦʩʥʘʙ-

ʞʝʥʠʶ. ɻʦʨʦʜ ʩʪʘʥʝʪ ʧʠʪʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʠʟ ʙʣʠʟʣʝ-

ʞʘʱʠʭ ʚʦʜʦʝʤʦʚ, ʚ ʥʝʤ ʥʘʡʜʫʪ ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʝʡ-

ʰʠʝ ʨʘʟʨʘʙʦʪʢʠ ʚ ʩʬʝʨʝ ʦʧʨʝʩʥʝʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ 

ʩʪʦʯʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʚʦʜ. 6. ʈʝʛʝʥʝʨʘʮʠʷ ʦʪ-

ʭʦʜʦʚ: ʦʨʛʘʥʠʯʝʩʢʠʡ ʤʫʩʦʨ ʧʝʨʝʨʘʙʦʪʘʶʪ, ʘ ʥʝʦʨ-

ʛʘʥʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʦʙʨʘʙʦʪʘʶʪ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦʙʳ ʧʦʪʦʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʠʦʤʘʩʩʫ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʵʥʝʨʛʠʠ. 7. ʕʢʦʩʠʪʠ ʜʦʣʞʝʥ ʚʳʩʪʫʧʘʪʴ ʚ ʨʦʣʠ ʧʣʦ-

ʱʘʜʢʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʟʥʦʛʦ ʨʦʜʘ ʧʨʠʨʦʜʦʦʭʨʘʥ-

ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʧʝʮʠʘʣʠʟʠʨʫʷʩʴ ʥʘ ʩʬʝʨʝ 

ʫʩʣʫʛ. 8. ʇʦʩʝʣʝʥʠʝ ʟʘʜʫʤʳʚʘʝʪʩʷ ʢʘʢ ʦʙʨʘʟʝʮ ʛʘʨ-

ʤʦʥʠʯʥʦʛʦ ʩʦʩʫʱʝʩʪʚʦʚʘʥʠʷ ʨʘʟʥʳʭ ʩʣʦʝʚ ʥʘʩʝʣʝ-

ʥʠʷ, ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ, ʩ ʥʝ-

ʦʜʠʥʘʢʦʚʳʤ ʫʨʦʚʥʝʤ ʜʦʭʦʜʦʚ. ɺ ʵʪʠʭ ʮʝʣʷʭ ʧʣʘʥʠ-

ʨʫʝʪʩʷ ʚʦʟʚʝʩʪʠ ʟʜʝʩʴ ʩʦʚʨʝʤʝʥʥʫʶ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʫʶ ʧʦʪʨʝʙʥʦʩʪʷʤ 

ʩʘʤʳʭ ʚʟʳʩʢʘʪʝʣʴʥʳʭ ʛʦʨʦʞʘʥ. ɻʦʨʦʜ ʧʣʘʥʠʨʫʶʪ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʩʝʤʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʝʢʪʦʨʦʚ ʩ ʦʨʠ-

ʛʠʥʘʣʴʥʦʡ ʘʨʭʠʪʝʢʪʫʨʦʡ: ʩʝʢʪʦʨ ʞʠʟʥʠ, ʵʢʦ-ʜʦ-

ʣʠʥʘ, ʩʝʢʪʦʨ ʚʝʪʨʘ, ʩʝʢʪʦʨ ʉʦʣʥʮʘ, ʩʝʢʪʦʨ ɿʝʤʣʠ, 

ʛʦʨʦʜʩʢʦʡ ʩʝʢʪʦʨ ʠ ʵʢʦ-ʢʦʨʠʜʦʨʳ.  



8 Sciences of Europe # 48, (2020) 

 
ʈʠʩ. 4 ɺʠʜ ʵʢʦʩʠʪʠ ʫ ʊʷʥʴʮʟʠʥʷ.  

 

ʆʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʤʥʦʞʝʩʪʚʦ ʚʳʩʦʢʠʭ ʟʜʘʥʠʡ - ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʦʚ: ʥʝ ʫʯʪʝʥʘ ʚʠʟʫʘʣʴʥʘʷ ʵʢʦʣʦʛʠʷ 

ɺʥʝʰʥʝ ʵʪʦ - ʦʙʳʯʥʳʡ ʛʦʨʦʜ, ʜʘʣʝʢʠʡ ʦʪ ʦʙʨʘʟʘ ʵʢʦʩʠʪʠ (ʨʠʩ. 5). 

 

 
ʈʠʩ. 5 ʋʥʳʣʳʡ ʚʠʜ ʤʥʦʞʝʩʪʚʘ ʚʳʩʦʪʥʳʭ ʟʜʘʥʠʡ, ʟʘʧʦʣʥʷʶʱʠʭ ʛʦʨʦʜ 

 

ʉʪʫʧʝʥʯʘʪʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʩ ʪʝʨʨʘʩʘʤʠ ʧʦʟʚʦ-

ʣʷʝʪ ʥʘʧʦʣʥʠʪʴ ʧʨʦʩʪʨʘʥʩʪʚʦ ʟʝʣʝʥʴʶ, ʥʦ ʦʪʥʠʤʘʝʪ 

ʝʛʦ ʫ ʞʠʪʝʣʝʡ (ʨʠʩ. 6). ɼʝʣʦʚʦʡ ʮʝʥʪʨ ʛʦʨʦʜʘ ʩ ʢʦʤ-

ʧʘʢʪʥʳʤʠ ʚʳʩʦʪʥʳʤʠ ʟʜʘʥʠʷʤʠ, ʩʚʷʟʘʥʥʳʤʠ 

ʤʝʞʜʫ ʩʦʙʦʡ ʚʦʟʜʫʰʥʳʤʠ ʤʦʩʪʘʤʠ. ʄʦʩʪʳ ʟʘʧʦʣ-

ʥʷʶʪ ʥʘʜʟʝʤʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʥʝʦʙʭʦʜʠʤʦʝ ʞʠʪʝ-

ʣʷʤ. ʉʝʢʪʦʨ ɿʝʤʣʠ ï ɻ ʪʦ ʞʠʣʘʷ ʟʦʥʘ: ʩʦʭʨʘʥʝʥʘ ʩʪʘ-

ʨʘʷ ʜʝʨʝʚʫʰʢʘ ʩ ʥʝʙʦʣʴʰʠʤ ʦʟʝʨʦʤ ʠ ʦʜʥʦʵʪʘʞ-

ʥʳʤʠ ʟʜʘʥʠʷʤʠ. ʏʝʪʳʨʝ ʵʢʦ-ʢʦʨʠʜʦʨʘ, ʧʨʦʭʦʜʷʱʠʝ 

ʯʝʨʝʟ ʛʦʨʦʜ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʘʚʪʦʥʦʤʥʳʝ ʟʦʥʳ, 

ʛʜʝ ʨʘʩʪʝʥʠʷ ʠ ʞʠʚʦʪʥʳʝ ʤʦʛʫʪ ʞʠʪʴ ʙʝʟ ʯʝʣʦʚʝʯʝ-

ʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. ʂʘʞʜʳʡ ʢʦʨʠʜʦʨ ʙʫʜʝʪ ʦʪʦʙ-

ʨʘʞʘʪʴ ʧʨʠʨʦʜʫ ʦʜʥʦʛʦ ʠʟ ʯʝʪʳʨʝʭ ʚʨʝʤʝʥ ʛʦʜʘ. 

 

 
ʈʠʩ. 6 ʊʝʨʨʘʩʳ ʜʣʷ ʦʟʝʣʝʥʝʥʠʷ ʟʘʥʠʤʘʶʪ ʥʘʜʟʝʤʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

 

ʀʥʪʝʨʝʩʝʥ ʥʦʚʳʡ ʵʢʦʩʠʪʠ ʉʦʥʛʜʦ ʚ ʖʞʥʦʡ 

ʂʦʨʝʝ (ʨʠʩ. 7). ʇʣʘʥʠʨʫʝʤʘʷ ʧʣʦʱʘʜʴ ʛʦʨʦʜʘ ï85 

ʢʤ2. ʈʘʥʴʰʝ ʵʪʘ ʪʝʨʨʠʪʦʨʠʷ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʙʦ-

ʣʦʪʦ. ʂʦʨʝʡʮʳ ʦʩʫʰʠʣʠ ʝʛʦ ʠ ʚʦʟʚʝʣʠ "ʛʦʨʦʜ 

ʤʝʯʪʳ".. 
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ʈʠʩ. 7 ʆʙʱʠʡ ʚʠʜ ʉʦʥʛʜʦ. ʆʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʦʪʩʫʪʩʪʚʠʝ ʧʨʠʟʥʘʢʦʚ ʵʢʦʩʠʪʠ, ʧʨʝʦʙʣʘʜʘʥʠʝ ʦʙʳʯʥʦʡ 

ʫʥʳʣʦʡ ʚʳʩʦʪʥʦʡ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ 

 

ɿʜʝʩʴ ʨʘʩʧʦʣʦʞʝʥʦ ʩʘʤʦʝ ʚʳʩʦʢʦʝ ʟʜʘʥʠʝ ʖʞ-

ʥʦʡ ʂʦʨʝʠ ï ʥʝʙʦʩʢʨʝʙ NEATT; ʞʠʣʳʝ ʢʚʘʨʪʘʣʳ 

ʉʦʥʛʜʦ ï ʵʪʦ ʩʪʘʥʜʘʨʪʥʳʝ ʟʜʘʥʠʷ, ʢʦʪʦʨʳʝ ʦʩʥʘ-

ʱʝʥʳ çʫʤʥʳʤʠè ʩʠʩʪʝʤʘʤʠ (ʨʠʩ. 8). ɺ ʢʚʘʨʪʠʨʳ 

ʚʩʝʭ ʜʦʤʦʚ ʛʦʨʦʜʘ ʚʥʝʜʨʝʥʳ ʩʠʩʪʝʤʳ, ʦʙʝʩʧʝʯʠʚʘ-

ʶʱʠʝ ʞʠʣʴʮʘʤ ʚʳʩʰʠʡ ʫʨʦʚʝʥʴ ʢʦʤʬʦʨʪʘ. 

 

 
ʈʠʩ. 8 ʇʘʨʘʣʣʝʣʝʧʠʧʝʜʳ ʉʦʥʛʜʦ, ʩʧʣʦʰʥʘʷ "ʛʨʫʩʪʴ ʥʦʚʳʭ ʛʦʨʦʜʦʚ" 

 

ʉʦʦʨʫʞʝʥʠʷ ʠʥʬʨʘʩʪʫʢʪʫʨʳ ʟʘʥʠʤʘʶʪ ʞʠʟʥʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʛʦʨʦʞʘʥ (ʨʠʩ. 9). 

 

 
ʈʠʩ. 9 ʅʘʜʟʝʤʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʉʦʥʛʜʦ, ʭʘʦʪʠʯʥʦ ʟʘʥʠʤʘʶʱʠʝ ʞʠʟʥʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

 

ʋʧʨʘʚʣʷʪʴ ʣʶʙʳʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ 

- ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʝʤ ʚʦʟʜʫʭʘ, ʦʩʚʝʱʝʥʠʝʤ ʢʦʤ-

ʥʘʪ ʠ ʪ.ʧ., ʤʦʞʥʦ ʥʘʞʘʪʠʝʤ ʦʜʥʦʡ ʢʥʦʧʢʠ. ʕʥʝʨʛʦ-

ʧʦʪʨʝʙʣʝʥʠʝ ʧʣʘʥʠʨʫʝʪʩʷ ʩʥʠʟʠʪʴ ʥʘ 30% ʧʦ ʩʨʘʚ-

ʥʝʥʠʶ ʩ ʢʦʨʝʡʩʢʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ, ʩ ʧʦʤʦʱʴʶ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʚʝʪʨʘ ʠ ʩʦʣʥʮʘ, ʩʚʝʪʦʜʠʦʜʦʚ 

ʜʣʷ ʦʩʚʝʱʝʥʠʷ, ʫʩʪʘʥʦʚʢʠ ʦʩʦʙʳʭ ʦʢʦʥʥʳʭ ʩʪʝʢʦʣ. 

ɺʘʞʥʦʡ ʜʣʷ ʛʦʨʦʜʘ ʷʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʦʨʪʠ-

ʨʦʚʢʘ ʠ ʧʝʨʝʨʘʙʦʪʢʘ ʤʫʩʦʨʘ, ʩʙʦʨ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʜʦʞʜʝʚʦʡ ʚʦʜʳ ʠ ʦʯʠʩʪʢʘ ʩʪʦʯʥʦʡ ʚʦʜʳ. ɺʩʝ ʟʜʘʥʠʷ 

ʉʦʥʛʜʦ ʨʘʩʧʦʣʦʞʝʥʳ ʚʦʢʨʫʛ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʘʨʢʘ 

ʧʣʦʱʘʜʴʶ > 40 ʛʘ. ɺʦʜʥʳʝ ʢʘʥʘʣʳ ʚ ʛʦʨʦʜʝ ʩʜʝʣʘʥʳ 

ʧʦ ʪʠʧʫ ʚʝʥʝʮʠʘʥʩʢʠʭ ʠ ʥʘʧʦʣʥʝʥʳ ʤʦʨʩʢʦʡ ʚʦʜʦʡ, 

ʢʦʪʦʨʘʷ, ʧʨʦʭʦʜʷ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʬʠʣʴʪʨʦʚ, ʦʯʠʱʘ-

ʝʪʩʷ. ɺ ʣʶʙʦʝ ʤʝʩʪʦ ʉʦʥʛʜʦ ʤʦʞʥʦ ʜʦʡʪʠ ʧʝʰʢʦʤ 

ʟʘ 15 ʤʠʥʫʪ, ʧʦʵʪʦʤʫ ʣʠʯʥʳʝ ʘʚʪʦʤʦʙʠʣʠ ʥʝ 

ʥʫʞʥʳ. ɹʣʘʛʦʜʘʨʷ ʠʭ ʦʪʩʫʪʩʪʚʠʶ ʚ ʉʦʥʛʜʦ ʯʠʩʪʳʡ 

https://fishki.net/3060678-songdo-gorod-buduwego-stavshij-gorodom-prizrakom.html/gallery-6914894/
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ʚʦʟʜʫʭ, ʘ ʯʠʩʣʦ ʞʝʨʪʚ ɼʊʇ ʩʪʨʝʤʠʪʩʷ ʢ ʥʫʣʶ. ʇʨʠ 

ʞʝʣʘʥʠʠ ʞʠʪʝʣʠ ʧʦʣʴʟʫʶʪʩʷ ʵʣʝʢʪʨʦʤʦʙʠʣʷʤʠ.  

ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʚ ʉʦʥʛʜʦ ʞʠʪʝʣʠ ʚʧʣʦʪʥʫʶ 

ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʧʨʦʙʣʝʤʦʡ "ʛʨʫʩʪʠ ʥʦʚʳʭ ʛʦʨʦʜʦʚ" 

[7], ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʜʥʦʪʠʧʥʦʩʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠ 

ʧʨʘʚʠʣʴʥʳʭ ʩʪʨʦʝʥʠʡ (ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʦʚ), ʤʦʥʦ-

ʪʦʥʥʦʩʪʴ, ʛʠʛʘʥʪʠʟʤ ï ʛʣʘʚʥʘʷ ʧʨʠʯʠʥʘ ʪʘʢʦʛʦ ʷʚʣʝ-

ʥʠʷ ʢʘʢ "ʛʨʫʩʪʴ ʥʦʚʳʭ ʛʦʨʦʜʦʚ" - ʧʣʦʭʦʝ ʩʘʤʦʯʫʚ-

ʩʪʚʠʝ, ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʩʨʝʜʦʡ ʧʨʦʞʠʚʘʥʠʷ, 

ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʞʠʪʝʣʝʡ ʥʦʚʳʭ (ʯʘʱʝ ʚʩʝʛʦ ʤʥʦ-

ʛʦʵʪʘʞʥʳʭ) ʢʚʘʨʪʘʣʦʚ ʠ ʛʦʨʦʜʦʚ [7]. ɽʱʝ ʠ çʩʪʝʢ-

ʣʦʤʘʥʠʷè ʜʝʣʘʝʪ ʚʠʟʫʘʣʴʥʫʶ ʩʨʝʜʫ ʦʜʥʦʦʙʨʘʟʥʦʡ, 

ʤʦʥʦʪʦʥʥʦʡ ʜʣʷ ʛʣʘʟ. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚ-

ʣʝʥʦ, ʯʪʦ ʝʩʣʠ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʧʦʧʘʜʘʝʪ ʙʦʣʝʝ 10ï13 

ʦʜʠʥʘʢʦʚʳʭ ʵʣʝʤʝʥʪʦʚ, ʪʦ ʯʝʣʦʚʝʢ ʫʞʝ ʚʥʫʪʨʝʥʥʝ 

ʛʦʪʦʚ ʢ ʨʘʟʜʨʘʞʝʥʠʶ. ɺʠʟʫʘʣʴʥʘʷ ʵʢʦʣʦʛʠʷ ʨʝʢʦ-

ʤʝʥʜʫʝʪ ʘʨʭʠʪʝʢʪʫʨʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʬʦʨʤ, ʠ ʢʨʘʩʦʢ, ʠ ʦʪʢʘʟ ʦʪ ʤʦʥʦʪʦʥʥʳʭ ʙʦʣʴʰʠʭ 

ʧʣʦʩʢʦʩʪʝʡ, ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʦʚ, ʠ ʚ ʦʙʱʝʤ - ʦʪ ʛʝʦ-

ʤʝʪʨʠʠ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʦʚ.  

ʇʦʵʪʦʤʫ ʦʯʝʥʴ ʠʥʪʝʨʝʩʥʘ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʛʦ-

ʨʦʜʩʢʦʡ ʩʨʝʜʳ ʞʠʪʝʣʷʤʠ ʉʦʥʛʜʦ: ʅʝʢʦʪʦʨʳʝ ʠʟ 

ʥʠʭ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʉʦʥʛʜʦ - ʛʦʨʦʜ-ʧʨʠʟʨʘʢ. ʃʶʜʠ 

ʫʞʝ ʥʘʯʠʥʘʶʪ ʫʝʟʞʘʪʴ ʠʟ ʛʦʨʦʜʘ. ʂ ʪʦʤʫ ʞʝ ʚʩʝ 

ʦʯʝʥʴ ʜʦʨʦʛʦ. ʅʘʜʦ ʩʜʝʣʘʪʴ ʞʠʟʥʴ ʟʜʝʩʴ ʜʝʰʝʚʣʝ. 

ʆʜʠʥ ʞʠʪʝʣʴ ʛʦʨʦʜʘ ʦʧʠʩʳʚʘʝʪ ʞʠʟʥʴ ʚ ʉʦʥʛʜʦ ʢʘʢ 

çʧʨʝʙʳʚʘʥʠʝ ʚ ʟʘʙʨʦʰʝʥʥʦʡ ʪʶʨʴʤʝè. ʋʣʠʮʳ, ʪʨʦ-

ʪʫʘʨʳ ʠ ʚʝʣʦʩʠʧʝʜʥʳʝ ʜʦʨʦʞʢʠ ʚʳʛʣʷʜʷʪ ʧʫʩʪʳʤʠ 

ʜʣʷ ʛʦʨʦʜʘ ʪʘʢʠʭ ʨʘʟʤʝʨʦʚ. ɿʘʤʝʪʥʘ ʥʝʭʚʘʪʢʘ ʤʫ-

ʟʝʝʚ, ʪʝʘʪʨʦʚ ʠ ʢʠʥʦʪʝʘʪʨʦʚ. ʇʣʦʭʦ ʠ ʪʦ, ʯʪʦ ʉʦʥʛʜʦ 

ʨʘʩʧʦʣʦʞʝʥ ʚ ʜʚʫʭ ʯʘʩʘʭ ʝʟʜʳ ʦʪ ʉʝʫʣʘ, ʩʪʦʣʠʮʳ 

ʩʪʨʘʥʳ. ʀ. ɼʞʝʡʤʩ, ʘʚʪʦʨ "Korea Expose", ʥʘʟʚʘʣ ʚ 

ʩʚʦʸʡ ʧʫʙʣʠʢʘʮʠʠ ʛʦʨʦʜ çʧʫʩʪʳʤ, ʢʘʢ ʏʝʨʥʦʙʳʣʴè. 

"ʉʦʥʛʜʦ - ʥʦʚʳʡ ʪʠʧ ʛʦʨʦʜʘ: ʧʦʣʥʦʩʪʴʶ ʠʩʢʫʩ-

ʩʪʚʝʥʥʳʡ, ʪʱʘʪʝʣʴʥʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʡ, ʙʝʟ ʪʝʥʠ 

ʙʝʜʥʦʩʪʠ. ʀ ʧʦʯʪʠ ʧʫʩʪʦʡ. ʕʪʦ ʯʝʣʦʚʝʯʝʩʢʘʷ ʧʫ-

ʩʪʳʥʷ... ɿʜʝʩʴ ʝʩʪʴ ʜʘʚʷʱʘʷ, ʧʦʯʪʠ ʯʝʨʥʦʙʳʣʴʩʢʘʷ 

ʧʫʩʪʦʪʘ. ʇʦʯʪʠ ʯʫʚʩʪʚʫʝʰʴ, ʯʪʦ ʝʱʸ ʧʘʨʘ ʣʝʪ - ʠ ʚ 

ʵʪʠʭ ʦʛʨʦʤʥʳʭ ʟʜʘʥʠʷʭ ʥʠʢʦʛʦ ʥʝ ʦʩʪʘʥʝʪʩʷ". ʕʪʦ - 

ʥʝ ʧʨʠʛʦʚʦʨ, ʥʦ ʧʦʚʦʜ ʜʣʷ ʨʘʟʜʫʤʠʡ. 

ʀ ʧʦʩʣʝʜʥʠʡ ʠʟ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʩʤʘʨʪ- ʠ ʵʢʦ-

ʩʠʪʠ - "ʩʘʤʳʡ ʩʢʫʯʥʳʡ ʛʦʨʦʜ ɸʥʛʣʠʠ" (ʧʦ ʤʥʝʥʠʶ 

ʘʥʛʣʠʡʩʢʦʛʦ ʠʟʜʘʥʠʷ Futurist) - ʙʨʠʪʘʥʩʢʠʡ ʄʠʣ-

ʪʦʥ-ʂʠʥʩ (ʨʠʩ. 10). 

 

 
ʈʠʩ. 10 ʆʙʱʠʡ ʚʠʜ ʧʣʦʩʢʦʩʪʥʦʛʦ ʛʦʨʦʜʘ ʙʝʟ ʚʳʩʦʢʠʭ ʟʜʘʥʠʡ, ʙʝʟ ʢʨʫʧʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʥʦ ʩ ʫʤʥʳʤʠ ʩʠ-

ʩʪʝʤʘʤʠ ɾʂʍ, ʩ ʘʚʪʦʤʘʪʠʟʘʮʠʝʡ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠ ʧʨ. 

 

ɺ ɸʥʛʣʠʠ ʨʝʰʠʣʠ ʧʨʦʙʣʝʤʫ ʧʝʨʝʥʘʩʝʣʝʥʠʷ 

ʦʢʨʘʠʥʳ ʃʦʥʜʦʥʘ ʠʟ-ʟʘ ʭʘʦʪʠʯʥʦʡ ʟʘʩʪʨʦʡʢʠ ʠ ʨʘʩ-

ʪʫʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʞʠʪʝʣʝʡ: ʩʦʟʜʘʚ ʥʦʚʳʡ ʛʦʨʦʜ 

ʨʷʜʦʤ ʩ ʃʦʥʜʦʥʦʤ. ɻʦʨʦʜ ʨʘʟʜʝʣʝʥ ʥʘ ʢʚʘʜʨʘʪʥʳʝ 

ʨʘʡʦʥʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʦʜʠʥʘʢʦʚʳʭ ʨʘʩʩʪʦʷ-

ʥʠʷʭ ʠ ʩʦʝʜʠʥʝʥʥʳʝ ʰʦʩʩʝʡʥʳʤʠ ʜʦʨʦʛʘʤʠ (ʨʠʩ. 

11). ʈʘʟʜʝʣʝʥʳ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʪʨʘʩʩʳ, ʪʨʦʪʫʘʨʳ ʠ 

ʚʝʣʦʜʦʨʦʞʢʠ. ʄʠʣʪʦʥ-ʂʠʥʩ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʨʘʩʰʠ-

ʨʷʣʠ. ɺʥʝʜʨʝʥʳ ʩʚʝʪʦʬʦʨʳ ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʡ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ʆʥʠ ʙʫʜʫʪ ʘʥʘʣʠʟʠʨʦ-

ʚʘʪʴ ʟʘʛʨʫʞʝʥʥʦʩʪʴ ʜʦʨʦʛ ʠ ʫʧʨʘʚʣʷʪʴ ʜʚʠʞʝʥʠʝʤ. 

ʊʝʭʥʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʥʪʝʣʣʝʢʪʘ ʩʦʟʜʘʶʪ ʩʠ-

ʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʘʥʘʣʠʟʠʨʫʝʪ ʩʠʪʫʘʮʠʶ ʦ ʜʚʠʞʝʥʠʠ 

ʙʝʟ ʫʯʘʩʪʠʷ ʯʝʣʦʚʝʢʘ. ʕʪʦ ʩʥʠʞʘʝʪ ʟʘʪʨʘʪʳ ʠ ʫʤʝʥʴ-

ʰʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ. 

ʄʠʣʪʦʥ-ʂʠʥʩ ʧʦʩʪʨʦʝʥ ʪʘʢ, ʯʪʦ ʢʘʞʜʳʡ ʝʛʦ 

ʨʘʡʦʥ ʦʜʠʥʘʢʦʚʦ ʫʜʦʙʝʥ, ʜʦʩʪʫʧʝʥ ʠ ʨʘʟʚʠʪ. ɺ ʄʠ-

ʣʪʦʥ-ʂʠʥʩʝ ʝʩʪʴ ʩʚʦʡ ʮʝʥʪʨ, ʛʜʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ 

ʦʬʠʩʳ ʠ ʩʘʤʳʡ ʜʣʠʥʥʳʡ ʚ ɽʚʨʦʧʝ ʪʦʨʛʦʚʳʡ ʮʝʥʪʨ 

(4,8 ʢʤ). 

ɺ ʛʦʨʦʜʝ ʤʥʦʛʦ ʟʝʣʸʥʳʭ ʟʦʥ, ʠʤʝʶʪʩʷ ʧʘʨʢʠ, 

ʦʟʝʨʘ; ɼʝʩʷʪʴ ʣʝʪ ʥʘʟʘʜ ʚ ʄʠʣʪʦʥ-ʂʠʥʩ ʙʳʣʦ ʟʘʧʨʝ-

ʱʝʥʦ ʩʪʨʦʠʪʴ ʩʦʦʨʫʞʝʥʠʷ ʚʳʰʝ ʩʘʤʦʛʦ ʚʳʩʦʢʦʛʦ 

ʜʝʨʝʚʘ. ʆʪʣʠʯʥʦʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʥʝ-

ʩʢʦʣʴʢʦ ʨʘʟ ʥʘʨʫʰʠʣʠ ʜʣʷ ʥʦʚʳʭ ʦʬʠʩʥʳʭ ʮʝʥʪʨʦʚ. 

ʇʦʯʪʠ ʚʝʩʴ ʛʦʨʦʜ ʚʳʛʣʷʜʠʪ ʦʜʠʥʘʢʦʚʦ: ʪʨʘʩʩʳ, ʧʝ-

ʰʝʭʦʜʥʘʷ ʟʦʥʘ, ʨʷʜʳ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʧʘʨʢʦʚʢʘʭ, 

ʜʦʤʘ ʚ ʜʚʘ-ʪʨʠ ʵʪʘʞʘ (ʨʠʩ. 12) ʠ ʘʣʣʝʠ ʜʝʨʝʚʴʝʚ ʩ 

ʨʦʚʥʳʤʠ ʢʨʦʥʘʤʠ. ʆʱʫʱʝʥʠʝ ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʦʡ 

ʩʨʝʜʳ - ʵʪʦ ʦʪʣʠʯʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʛʦʨʦʜʘ ʦʪ ʪʝʭ, 

ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʣʠ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ. ʕʢʩ-ʧʨʝ-

ʟʠʜʝʥʪ ʂʦʨʦʣʝʚʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʛʦʨʦʜʩʢʦʛʦ ʧʣʘʥʠ-

ʨʦʚʘʥʠʷ ʌ. ʊʠʙʙʘʣʴʜʩ ʟʘʷʚʠʣ, ʯʪʦ ʄʠʣʪʦʥ-ʂʠʥʩ - 

"ʥʝʧʦʜʚʠʞʥʦʝ, ʩʪʝʨʠʣʴʥʦʝ ʠ ʢʘʪʝʛʦʨʠʯʝʩʢʠ ʩʢʫʯ-

ʥʦʝ ʤʝʩʪʦ". 

ʄʠʣʪʦʥ-ʂʠʥʩ - ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʙʳʩʪʨʦʨʘʩʪʫ-

ʱʠʭ ʛʦʨʦʜʦʚ ɸʥʛʣʠʠ. ɽʛʦ ʯʘʩʪʦ ʚʳʙʠʨʘʶʪ ʜʣʷ 

ʩʚʦʠʭ ʰʪʘʙ-ʢʚʘʨʪʠʨ ʢʨʫʧʥʳʝ ʢʦʤʧʘʥʠʠ (ʥʦ ʥʝ ʟʘ-

ʚʦʜʳ). ɺ ʄʠʣʪʦʥ-ʂʠʥʩʝ ʙʳʩʪʨʝʝ, ʯʝʤ ʛʜʝ-ʣʠʙʦ ʚ 

ɸʥʛʣʠʠ, ʧʦʷʚʣʷʶʪʩʷ ʨʘʙʦʯʠʝ ʤʝʩʪʘ ʠ ʟʘʧʫʩʢʘʶʪʩʷ 

ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. 

https://www.koreaexpose.com/songdo-no-mans-city/
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ʈʠʩ. 11 ʊʠʧʠʯʥʳʝ ʘʥʛʣʠʡʩʢʠʝ ʣʝʥʪʳ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʞʠʣʳʭ ʜʦʤʦʚ ʚ 2-3 ʵʪʘʞʘ 

 

ɺ ʛʦʨʦʜ ʧʨʠʭʦʜʷʪ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʢʦʤʧʘʥʠʠ, 

ʤʝʩʪʥʳʝ ʚʣʘʩʪʠ ʨʘʟʚʠʚʘʶʪ ʧʨʦʛʨʘʤʤʳ ʦʪ ʯʘʩʪʥʳʭ 

ʜʦ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ. ʅʘʩʝʣʝʥʠʝ ʄʠʣʪʦʥ-

ʂʠʥʩʘ ʛʦʪʦʚʦ ʢ ʧʝʨʝʤʝʥʘʤ. ʆʧʨʦʩʳ ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʙʝʩʧʠʣʦʪʥʳʭ ʘʚʪʦʤʦʙʠʣʷʭ ʥʘ ʜʦʨʦ-

ʛʘʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʜʚʝ ʪʨʝʪʠ ʨʝʩʧʦʥʜʝʥʪʦʚ - ʵʪʦ ʚ 

ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʦʩʪʘʣʴʥʳʭ ʯʘʩʪʷʭ ʩʪʨʘʥʳ. 

ɹʝʩʧʠʣʦʪʥʳʡ ʪʨʘʥʩʧʦʨʪ - ʚʘʞʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʜʣʷ 

ʙʨʠʪʘʥʩʢʦʡ ʵʢʦʥʦʤʠʢʠ. ʉʨʝʜʠ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʨʘ-

ʙʦʪʢʠ ʝʩʪʴ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪ-

ʥʳʭ ʤʘʨʰʨʫʪʦʚ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʱʘʪʴ ʠʟ-

ʜʝʨʞʢʠ ʠ ʵʢʦʥʦʤʠʪʴ ʪʦʧʣʠʚʦ. ɺ ʣʘʙʦʨʘʪʦʨʠʠ ʄʠʣ-

ʪʦʥ-ʂʠʥʩʘ ʪʘʢʞʝ ʩʦʟʜʘʶʪ ʘʣʛʦʨʠʪʤʳ, ʯʪʦʙʳ 

ʠʟʫʯʘʪʴ ʥʘʩʪʨʦʝʥʠʝ ʧʘʩʩʘʞʠʨʦʚ ʧʦʝʟʜʦʚ. 

ɺ 2016 ʛʦʜʫ ʄʠʣʪʦʥ-ʂʠʥʩ ʧʨʠʩʦʝʜʠʥʠʣʩʷ ʢ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʝ Go Ultra Low Cities. ʆʥ 

ʩʪʘʣ ʦʜʥʠʤ ʠʟ ʚʦʩʴʤʠ ʛʦʨʦʜʦʚ, ʢʦʪʦʨʳʤ ʚʳʜʝʣʠʣʠ 

ʩʨʝʜʩʪʚʘ ʥʘ ʨʘʟʚʠʪʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ ʵʣʝʢʪʨʦ-

ʤʦʙʠʣʝʡ. ʎʝʣʴ - ʚʳʚʝʩʪʠ ʥʘ ʜʦʨʦʛʠ ɺʝʣʠʢʦʙʨʠʪʘ-

ʥʠʠ 100 ʪʳʩʷʯ ʵʣʝʢʪʨʦʢʘʨʦʚ. ɼʝʥʴʛʠ ʧʦʡʜʫʪ ʥʘ ʩʦ-

ʟʜʘʥʠʝ ʚ ʛʦʨʦʜʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ, ʛʜʝ ʞʠʪʝ-

ʣʷʤ ʨʘʩʩʢʘʞʫʪ, ʧʦʯʝʤʫ ʥʫʞʥʦ ʩʥʠʞʘʪʴ ʚʳʙʨʦʩʳ 

ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ. ɻʣʘʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʷ 

ʄʠʣʪʦʥ-ʂʠʥʩʘ - ʧʨʦʛʨʘʤʤʘ MK:Smart. ʕʪʦ ʧʨʦʝʢʪ 

ʧʦ ʩʙʦʨʫ ʜʘʥʥʳʭ ʦ ʨʘʙʦʪʝ ʦʩʥʦʚʥʳʭ ʛʦʨʦʜʩʢʠʭ ʩʠ-

ʩʪʝʤ (ʧʦʚʝʜʝʥʠʝ ʛʨʘʞʜʘʥ, ʪʨʘʥʩʧʦʨʪ, ʚʦʜʦʧʨʦʚʦʜ, 

ʵʥʝʨʛʝʪʠʢʘ, ʨʘʟʚʣʝʯʝʥʠʷ ʠ ʜʨʫʛʠʝ). ɻʦʨʦʜ ʠʩʧʦʣʴ-

ʟʫʝʪ ʜʘʪʯʠʢʠ, ʧʦʢʘʟʘʥʠʷ ʩʧʫʪʥʠʢʦʚ, ʟʘʧʠʩʠ ʩ ʢʘʤʝʨ 

ʥʘʙʣʶʜʝʥʠʷ, ʩʦʮʠʦʣʦʛʠʯʝʩʢʫʶ ʩʪʘʪʠʩʪʠʢʫ. ɺʣʘʩʪʠ 

ʄʠʣʪʦʥ-ʂʠʥʩʘ ʭʦʪʷʪ ʧʨʝʜʦʩʪʘʚʠʪʴ ʜʦʩʪʫʧ ʢ ʵʪʠʤ 

ʜʘʥʥʳʤ ʢʘʞʜʦʤʫ ʞʠʪʝʣʶ: ʚʦʜʠʪʝʣʠ ʫʟʥʘʶʪ, ʛʜʝ ʚ 

ʨʘʜʠʫʩʝ 500 ʤʝʪʨʦʚ ʝʩʪʴ ʩʚʦʙʦʜʥʳʝ ʧʘʨʢʦʚʦʯʥʳʝ 

ʤʝʩʪʘ; ʚʣʘʜʝʣʴʮʳ ʢʚʘʨʪʠʨ ʧʦʡʤʫʪ, ʢʘʢ ʚʳʛʦʜʥʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʠ ʦʪʦʧʣʝʥʠʝ ʩʚʦʝʛʦ 

ʜʦʤʘ; ʙʠʟʥʝʩʤʝʥʳ ʧʦʣʫʯʘʪ ʦʪʯʸʪ ʦ ʪʦʤ, ʯʪʦ ʞʠʪʝʣʠ 

ʯʘʱʝ ʚʳʙʠʨʘʶʪ ʚ ʢʘʬʝ, ʩʫʧʝʨʤʘʨʢʝʪʘʭ ʠʣʠ ʧʘʨʢʘʭ 

ʨʘʟʚʣʝʯʝʥʠʡ. ɼʣʷ ʢʦʥʪʨʦʣʷ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ 

ʧʦʯʚʳ ʠ ʚʦʜʳ ʚ ʧʨʫʜʘʭ, ʥʘ ʤʫʩʦʨʥʳʭ ʢʦʥʪʝʡʥʝʨʘʭ, 

ʥʘ ʤʝʩʪʘʭ ʜʣʷ ʧʘʨʢʦʚʢʠ ʠ ʚ ʛʦʨʦʜʩʢʠʭ ʧʘʨʢʘʭ, ʫʩʪʘ-

ʥʦʚʣʝʥʳ ʜʘʪʯʠʢʠ. ɼʘʥʥʳʝ ʦ ʚʦʜʦʩʥʘʙʞʝʥʠʠ, ʵʥʝʨ-

ʛʝʪʠʢʝ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ ʛʦʨʦʜʘ ʠʩʧʦʣʴʟʫʶʪ ʚ 

ʧʨʦʛʨʘʤʤʘʭ ʧʦ ʢʦʥʪʨʦʣʶ ʨʝʢ, ʤʫʩʦʨʘ, ʪʨʘʥʩʧʦʨʪʘ ʠ 

ʦʙʨʘʟʦʚʘʥʠʷ. çʄʳ ʥʝ ʩʪʨʦʠʤ ʜʦʤʘ, ʤʳ ʩʪʨʦʠʤ ʩʦ-

ʦʙʱʝʩʪʚʦè, - ʩʢʘʟʘʣ ʦʙ ʵʪʦʤ ʦʜʠʥ ʠʟ ʯʣʝʥʦʚ ʛʦʨʦʜ-

ʩʢʦʛʦ ʩʦʚʝʪʘ.  

ʇʦʜʚʦʜʷ ʠʪʦʛ ʢʨʘʪʢʦʤʫ ʘʥʘʣʠʟʫ ʧʨʦʙʣʝʤ ʠ ʨʝ-

ʰʝʥʠʡ ʚʦʟʚʝʜʝʥʠʷ ʙʠʦʧʦʟʠʪʠʚʥʳʭ (ʵʢʦʣʦʛʠʯʝʩʢʠʭ) 

ʛʦʨʦʜʦʚ, ʤʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʚʦ ʤʥʦʛʠʭ ʦʙʲʝʢʪʘʭ 

ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʦʜʥʠ ʠ ʪʝ ʞʝ ʧʨʦʚʝʨʝʥʥʳʝ ʨʝ-

ʰʝʥʠʷ - ʵʥʝʨʛʦʘʢʪʠʚʥʳʝ ʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʝ ʟʜʘ-

ʥʠʷ, ʨʘʚʥʦʚʝʩʠʝ ʩ ʧʨʠʨʦʜʦʡ, ʦʟʝʣʝʥʝʥʠʝ, ʟʝʣʝʥʳʝ 

ʢʦʨʠʜʦʨʳ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʠʩʪʝʤʳ, ʦʪʢʘʟ ʦʪ ʘʚ-

ʪʦʤʦʙʠʣʝʡ ʩ ɼɺʉ, ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ 

ʵʥʝʨʛʠʠ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʫʪʠʣʠʟʘʮʠʷ ʦʪʭʦʜʦʚ, ʧʦʜ-

ʜʝʨʞʢʘ ʚʝʣʦʪʨʘʥʩʧʦʨʪʘ ʠ ʧʝʰʝʭʦʜʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʠ 

ʧʨ. ʅʦ ʦʧʳʪ ʚʦʟʚʝʜʝʥʠʷ ʵʢʦʩʠʪʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʦʟ-

ʥʠʢʣʠ ʠ ʥʦʚʳʝ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ ʥʫʞʜʘʶʪʩʷ ʚ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷʭ ʠ ʨʝʰʝʥʠʠ: 

1. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʫʯʝʪʘ ʧʦʣʦʞʝʥʠʡ ʩʝʥʩʦʨʥʦʡ 

ʵʢʦʣʦʛʠʠ ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʩʠʥʜʨʦʤʘ "ʛʨʫʩʪʠ ʥʦʚʳʭ 

ʛʦʨʦʜʦʚ", ʧʦʜʜʝʨʞʠʚʘʝʤʦʛʦ ʥʦʚʦʡ ʯʨʝʟʤʝʨʥʦ ʫʧʦ-

ʨʷʜʦʯʝʥʥʦʡ ʤʦʥʦʪʦʥʥʦʡ ʩʨʝʜʦʡ ʩ ʛʠʛʘʥʪʠʟʤʦʤ ʦʙʲ-

ʝʢʪʦʚ, ʙʦʣʴʰʠʤʠ ʧʣʦʩʢʦʩʪʷʤʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʦ-

ʦʨʫʞʝʥʠʡ, ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘʤʠ ʟʜʘʥʠʡ, ʯʨʝʟʤʝʨ-

ʥʳʤ ʦʩʪʝʢʣʝʥʠʝʤ. ʅʝʦʙʭʦʜʠʤ ʫʯʝʪ ʩʝʥʩʦʨʥʦʡ 

ʵʢʦʣʦʛʠʠ - ʨʘʟʥʦʦʙʨʘʟʠʝ ʬʦʨʤ, ʮʚʝʪʘ ʟʜʘʥʠʡ ʠ ʩʦ-

ʦʨʫʞʝʥʠʡ. ʕʢʦʩʠʪʠ ʜʦʣʞʝʥ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠ-

ʯʘʪʴʩʷ ʘʨʭʠʪʝʢʪʫʨʥʦ - ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʨʝʰʝʥʠ-

ʷʤʠ ʦʪ ʦʙʳʯʥʳʭ ʛʦʨʦʜʦʚ 

2. ʅʝʦʙʭʦʜʠʤʦ ʚʩʷʯʝʩʢʠ ʠʟʙʝʛʘʪʴ ʚʦʟʚʝʜʝʥʠʷ 

ʦʙʲʝʢʪʦʚ ʛʦʨʦʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʥʘʜʟʝʤʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ (ʤʦʩʪʳ, ʨʘʟʚʷʟʢʠ, ʪʝʨʨʘʩʳ, ʥʘʜʟʝʤ-

ʥʳʡ ʪʨʘʥʩʧʦʨʪ ʠ ʧʨ.), ʨʘʟʤʝʱʘʷ ʥʝʦʙʭʦʜʠʤʳʝ ʦʙʲ-

ʝʢʪʳ ʚ ʧʦʜʟʝʤʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʇʨʦʩʪʨʘʥʩʪʚʦ ʥʘʜ 

ʟʝʤʣʝʡ ʜʦʣʞʥʦ ʩʣʫʞʠʪʴ ʧʨʠʨʦʜʝ ʠ ʞʠʪʝʣʷʤ, ʠ ʙʳʪʴ 

ʩʚʦʙʦʜʥʳʤ ʦʪ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʜʚʠʞʝʥʠʷ. 

3. ʅʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ ʫʨʙʘʥʠʩʪʠʯʝʩʢʠ ʧʦʣ-

ʥʦʮʝʥʥʳʭ ʧʦʟʠʪʠʚʥʳʭ ʛʦʨʦʜʦʚ, ʩ ʢʨʫʧʥʦʡ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʦʡ, ʢʫʣʴʪʫʨʥʦʡ ʠ ʜʨʫʛʠʤʠ ʥʝʦʙʭʦʜʠ-

ʤʳʤʠ ʟʦʥʘʤʠ, ʠʟʙʝʛʘʷ ʫʨʙʘʥʠʩʪʠʯʝʩʢʠ ʥʝʧʦʣʥʦʮʝʥ-

ʥʳʭ ʛʦʨʦʜʦʚ, ʚʳʧʦʣʥʷʶʱʠʭ ʪʦʣʴʢʦ ʦʛʨʘʥʠʯʝʥʥʳʝ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ, ʞʠʣʳʝ ʠ ʜʨ. ʬʫʥʢʮʠʠ. 

4. ʆʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʪʨʝʙʫʝʪ ʨʝʰʝʥʠʝ ʧʨʦ-

ʙʣʝʤʳ ʧʦʩʝʣʝʥʠʷ ʚ ʵʢʦʩʠʪʠ ʞʠʪʝʣʝʡ ʩ ʨʘʟʥʳʤ ʫʨʦʚ-

ʥʝʤ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ, ʜʦʭʦʜʦʚ. ʅʝʦʙʭʦʜʠʤʦ ʪʱʘ-

ʪʝʣʴʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʧʨʦʙʣʝʤʫ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʵʢʦ-

ʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʚʦʦʙʱʝ 

ʧʦʪʨʝʙʥʦʩʪʝʡ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʩʪʨʝʤʣʝʥʠʝ ʢ ʫʜʦʚʣʝ-

ʪʚʦʨʝʥʠʶ ʧʦʪʨʝʙʥʦʩʪʝʡ - ʜʚʠʞʫʱʘʷ ʩʠʣʘ ʵʚʦʣʶʮʠʠ 

ʯʝʣʦʚʝʢʘ, ʪʦ ʝʩʪʴ, ʵʪʦ - ʦʯʝʥʴ ʤʦʱʥʘʷ ʩʠʣʘ. ʇʦʵʪʦʤʫ 

ʦʙʳʯʥʦ ʯʝʣʦʚʝʢʫ ʪʨʝʙʫʝʪʩʷ ʧʦʩʪʦʷʥʥʦʝ ʫʜʦʚʣʝʪʚʦ-

ʨʝʥʠʝ ʨʘʩʪʫʱʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ. ʇʦʵʪʦʤʫ ʚ ʵʢʦʩʠʪʠ 

ʧʦʷʚʷʪʩʷ ʙʦʛʘʪʳʝ ʣʶʜʠ, ʟʘʪʝʤ - ʯʨʝʟʤʝʨʥʦ ʙʦʛʘʪʳʝ, 
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ʢʦʪʦʨʳʤ ʧʦʪʨʝʙʫʶʪʩʷ ʙʦʣʴʰʠʝ ʢʦʪʪʝʜʞʠ, ʩʘʤʦ-

ʣʝʪʳ, ʷʭʪʳ ʠ ʧʨ. ʅʦ ʙʫʜʫʪ ʠ ʙʝʜʥʳʝ ʞʠʪʝʣʠ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʤ ʙʠʥʘʨʥʦʡ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʠ [8]. 

ʀʭ ʩʦʚʤʝʩʪʥʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʠʩʢʣʶʯʝʥʦ. ʄʦʞʥʦ 

ʣʠ ʪʘʢ ʚʦʩʧʠʪʘʪʴ ʣʶʜʝʡ, ʯʪʦʙʳ ʦʥʠ ʥʝ ʩʪʨʝʤʠʣʠʩʴ ʢ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʶ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʫʱʠʭ ʧʦʪʨʝʙʥʦ-

ʩʪʝʡ ʠ ʢ ʙʦʛʘʪʩʪʚʫ? ʕʪʦ ʥʝ ʫʜʘʩʪʩʷ ʩʜʝʣʘʪʴ ʙʳʩʪʨʦ: 

ʤʥʦʛʦ ʚʝʢʦʚ ʯʝʣʦʚʝʯʝʩʪʚʦ ʙʝʟʫʩʧʝʰʥʦ ʧʳʪʘʝʪʩʷ ʨʝ-

ʰʠʪʴ ʧʨʦʙʣʝʤʫ ʨʘʚʝʥʩʪʚʘ. 

5. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʚ ʵʢʦʩʠʪʠ ʜʦʣʞʥʦ ʙʳʪʴ 

ʫʜʝʣʝʥʦ ʧʦʣʥʦʤʫ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤʳ ʩʙʦʨʘ, ʨʘʟʜʝ-

ʣʝʥʠʷ ʠ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ, ʙʝʟ ʠʭ ʩʞʠʛʘʥʠʷ. 

ɿʜʝʩʴ ʥʝʦʙʭʦʜʠʤʦ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʙʠʦʪʝʭʥʦ-

ʣʦʛʠʡ ("ʞʠʚʳʝ ʤʘʰʠʥʳ" ʠ ʧʨ.). 

6. ʊʨʝʙʫʝʪ ʚʥʠʤʘʥʠʷ ʚʦʧʨʦʩ ʚʳʩʦʢʦʡ ʢʦʤʬʦʨʪ-

ʥʦʩʪʠ, ʢ ʢʦʪʦʨʦʡ ʩʪʨʝʤʷʪʩʷ ʩʦʟʜʘʪʝʣʠ ʵʢʦʩʠʪʠ. ɺ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ ʩʨʝʜʳ ʵʢʦ-

ʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʡ ʩʪʝʧʝʥʠ ʢʦʤʬʦʨʪʥʦʩʪʠ, 

ʪʨʝʙʫʶʱʝʡ ʦʪ ʯʝʣʦʚʝʢʘ ʧʦʜʜʝʨʞʘʥʠʷ ʭʦʨʦʰʝʛʦ ʬʠ-

ʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʨʛʘʥʠʟʤʘ 

ʥʝʛʘʪʠʚʥʳʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ, ʦʪʩʫʪʩʪʚʠʷ ʩʪʨʝʤʣʝ-

ʥʠ̫ ʢ ʧʦʩʪʦʷʥʥʦʤʫ ʧʦʢʦʶ. 

7. ɻʣʦʙʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʦʩʪʘʝʪʩʷ ʩʦʟʜʘʥʠʝ ʚʦ 

ʚʩʝʭ ʪʝʭʥʦʣʦʛʠʷʭ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʥʝʛʵʥʪʨʦʧʠʡʥʳʭ ʧʨʠʨʦʜʦʧʦʜʦʙʥʳʭ ʨʝʰʝʥʠʡ, ʥʝ 

ʚʥʦʩʷʱʠʭ ʟʘʛʨʷʟʥʝʥʠʡ ʠ ʜʝʟʦʨʛʘʥʠʟʘʮʠʠ ʚ ʦʢʨʫʞʘ-

ʶʱʫʶ ʩʨʝʜʫ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʪʦʣʴʢʦ ʚʦʟʦʙʥʦʚʣʷʝ-

ʤʳʝ ʨʝʩʫʨʩʳ. 

ɺ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʛʦʨʦʜʦʚ ʙʫʜʫʪ ʚʩʝ-

ʛʜʘ ʚʤʝʰʠʚʘʪʴʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʫʧʨʦʱʝʥʥʦʛʦ ʤʳʰ-

ʣʝʥʠʷ ʯʝʣʦʚʝʢʘ, ʫʥʘʩʣʝʜʦʚʘʥʥʳʝ ʦʪ ʚʳʩʰʠʭ ʞʠʚʦʪ-

ʥʳʭ, ʠ ʟʘʢʦʥ ʙʠʥʘʨʥʦʡ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʠ [8]. ʋʧʨʦ-

ʱʝʥʥʦʝ ʤʳʰʣʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʘʛʘʪʴ ʥʘʣʠʯʠʝ 

ʠʜʝʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʵʢʦʩʠʪʠ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʥʝʜʦ-

ʩʪʘʪʢʦʚ. ʄʦʟʛ ʯʝʣʦʚʝʢʘ ʚʢʣʶʯʘʝʪ ʜʨʝʚʥʝʡʰʠʝ, 

ʜʨʝʚʥʠʝ ʠ ʙʦʣʝʝ ʥʦʚʳʝ ʩʣʦʠ, ʢʦʪʦʨʳʝ ʥʝʩʫʪ ʚ ʩʝʙʝ 

ʠʩʪʦʨʠʶ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʢʘ ʠ ʚʩʝʭ ʝʛʦ ʧʨʝʜʢʦʚ ʚ 

ʧʦʣʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʙʦʨʘ. ɼʨʝʚʥʠʝ ʩʪʨʫʢʪʫʨʳ 

ʫʯʘʩʪʚʫʶʪ ʚ ʨʘʙʦʪʝ ʥʦʚʦʡ ʢʦʨʳ;ʵʪʦʤʫ ʘʢʪʠʚʥʦ ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʨʝʪʠʢʫʣʷʨʥʘʷ ʬʦʨʤʘʮʠʷ, ʨʘʩʪʫʱʘʷ ʠʟ ʥʠʭ 

ʠ ʧʦʢʨʳʚʘʶʱʘʷ ʩʝʪʴʶ ʥʦʚʫʶ ʢʦʨʫ. ʅʦʚʳʝ ʧʦʪʨʝʙ-

ʥʦʩʪʠ ʟʘʢʨʝʧʣʝʥʳ ʚ ʜʨʝʚʥʠʭ ʩʪʨʫʢʪʫʨʘʭ ʤʦʟʛʘ, ʧʦʜ-

ʜʝʨʞʠʚʘʶʱʠʭ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʧʝʨʚʦʦʯʝʨʝʜʥʳʭ ʧʦ-

ʪʨʝʙʥʦʩʪʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʬʠʟʠʦʣʦ-

ʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʠ ʦʙʝʩʧʝʯʝʥʠʝʤ ʥʦʨʤʘʣʴʥʦʡ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ. ʇʦʵʪʦʤʫ ʨʘʟʫʤ, ʣʦ-

ʛʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʩʣʘʙʦ ʫʯʘʩʪʚʫʶʪ ʚ ʦʧʨʝʜʝʣʝ-

ʥʠʠ ʧʫʪʝʡ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʨʠʨʦ-

ʜʦʡ ʠ ʤʝʞʜʫ ʣʶʜʴʤʠ, ʠʭ ʤʝʩʪʦ ʟʘʥʷʣʠ ʫʧʨʦʱʝʥʥʦʝ 

ʤʳʰʣʝʥʠʝ ʠ çʞʠʚʦʪʥʳʝè ʵʤʦʮʠʠ. ɺ ʦʩʥʦʚʝ ʵʪʦʛʦ, 

ʚʠʜʠʤʦ, ʣʝʞʘʪ ʩʪʨʫʢʪʫʨʘ ʠ ʩʚʦʡʩʪʚʘ ʤʦʟʛʘ, ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʫʧʨʦʱʝʥʥʦʝ ʤʳʰʣʝʥʠʝ, ʢʘʢ ʩʣʝʜ-

ʩʪʚʠʝ ʩʪʨʝʤʣʝʥʠʷ ʢ ʚʳʞʠʚʘʥʠʶ. ɿʘʢʦʥ ʙʠʥʘʨʥʦʡ 

ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʠ ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʜʥʦʩʪʦʨʦʥʥʝʝ ʨʘʟ-

ʚʠʪʠʝ, ʥʘʧʨʠʤʝʨ, ʩʦʟʜʘʥʠʝ ʘʙʩʦʣʶʪʥʦ ʠʜʝʘʣʴʥʦʛʦ 

ʵʢʦʩʠʪʠ. ɺ ʣʶʙʦʤ ʨʝʰʝʥʠʠ ʵʢʦʩʠʪʠ ʙʫʜʫʪ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʪʝ ʠʣʠ ʠʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʥʝʜʦʩʪʘʪʢʠ, ʢʦ-

ʪʦʨʳʝ ʦʙʫʩʣʦʚʣʝʥʳ ʧʨʠʨʦʜʦʡ ʤʳʰʣʝʥʠʷ ʯʝʣʦʚʝʢʘ 

ʠ ʦʙʲʝʢʪʠʚʥʳʤʠ ʟʘʢʦʥʘʤʠ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʵʚʦʣʶ-

ʮʠʠ, ʦʪʩʫʪʩʪʚʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʝʛʵʥʪʨʦʧʠʡ-

ʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ (ʚ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴ-

ʩʪʚʝ, ʘʨʭʠʪʝʢʪʫʨʝ, ʢʦʥʩʪʨʫʢʮʠʷʭ, ʤʘʪʝʨʠʘʣʘʭ, ʵʥʝʨ-

ʛʠʠ, ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ, ʠ ʧʨ. [8]. 

ʉʝʡʯʘʩ ʬʦʨʤʠʨʫʝʪʩʷ ʪʝʦʨʠʷ ʩʦʟʜʘʥʠʷ ʧʦʟʠʪʠʚ-

ʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʛʦʨʦʜʘ ʥʘ ʦʩʥʦʚʝ ʵʢʦʣʦʛʠʠ ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ - ɻ ʢʦʩʠʪʠʣʦʛʠʷ. ʀʩʭʦʜʷ ʠʟ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʠ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʩʦʭʨʘʥʝʥʠʷ ʧʨʠʨʦʜʳ ʠ ʦʙʝʩ-

ʧʝʯʝʥʠʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʨʘʩʪʫʱʝʛʦ 

ʥʘʩʝʣʝʥʠʷ, ʩʦʟʜʘʥʠʝ ʵʢʦʩʠʪʠ ʧʨʠ ʫʨʙʘʥʠʟʘʮʠʠ ʧʣʘ-

ʥʝʪʳ ʜʦʣʞʥʦ ʙʳʪʴ ʫʧʨʘʚʣʷʝʤʳʤ, ʯʪʦʙʳ ʨʦʩʪ ʛʦʨʦ-

ʜʦʚ, ʠʭ ʣʦʢʘʣʴʥʳʝ, ʨʝʛʠʦʥʘʣʴʥʳʝ ʠ ʛʣʦʙʘʣʴʥʳʝ ʚʦʟ-

ʜʝʡʩʪʚʠʷ ʥʘ ʧʨʠʨʦʜʫ ʥʝ ʧʨʠʚʝʣʠ ʢ ʝʝ ʦʪʩʪʫʧʣʝʥʠʶ. 

ʆʯʝʚʠʜʥʦ, ʚ ʢʘʞʜʦʡ ʩʪʨʘʥʝ ʝʩʪʴ ʤʥʦʞʝʩʪʚʦ ʚʟʘʠʤʦ-

ʩʚʷʟʘʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʦʟʜʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʩʝʣʝʥʠʡ (ʥʘ ʦʩʥʦʚʝ ʨʝ-

ʢʦʥʩʪʨʫʢʮʠʠ, ʠʣʠ ʥʦʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ). ʀʭ ʥʝʦʙ-

ʭʦʜʠʤʦ ʪʱʘʪʝʣʴʥʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ. ɼʚʠʞʝʥʠʝ ʢ ʵʢʦ-

ʩʠʪʠ ʠ ʠʭ ʩʪʨʫʢʪʫʨʘ, ʚʝʨʦʷʪʥʦ, ʙʫʜʫʪ ʨʘʟʥʦʦʙʨʘʟʥʳ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʣʘʥʜʰʘʬʪʦʚ, ʢʣʠ-

ʤʘʪʘ, ʩʦʮʠʘʣʴʥʦ - ɻ ʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʦ - ɻ ʢʦ-

ʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʵʪʥʠʯʝʩʢʠʭ ʧʨʝʜʧʦʯʪʝʥʠʡ, ʠ 

ʧʨ.  

ʏʪʦ ʞʝ ʪʘʢʦʝ ʵʢʦʩʠʪʠ, ʟʘʯʝʤ ʦʥʠ ʥʫʞʥʳ? ʆʜʥʦ 

ʠʟ ʦʧʨʝʜʝʣʝʥʠʡ ʧʨʠʥʘʜʣʝʞʠʪ ʘʚʪʦʨʫ [8]: ʵʪʦ ï ʛʦ-

ʨʦʜ, ʧʦʩʪʨʦʝʥʥʳʡ ʥʘ ʧʨʠʥʮʠʧʘʭ ʵʢʦʣʦʛʠʟʘʮʠʠ, 

ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʨʘʚʥʦʚʝʩʠʠ ʩ ʧʨʠʨʦ-

ʜʦʡ ʠ ʥʝ ʦʪʪʦʨʛʘʝʤʳʡ ʧʨʠʨʦʜʦʡ, ʥʝ ʟʘʛʨʷʟʥʷʶʱʠʡ 

ʧʨʠʨʦʜʫ, ʩ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʢʘʨʢʘʩʦʤ ʠ ʟʝʣʝʥʳʤʠ ʢʦ-

ʨʠʜʦʨʘʤʠ, ʩ ʥʠʰʘʤʠ ʜʣʷ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ, ʩ ʵʢʦʣʦ-

ʛʠʯʥʳʤʠ ʟʜʘʥʠʷʤʠ ʠ ʵʢʦʣʦʛʠʟʘʮʠʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʣʶʜʝʡ; ʛʦʨʦʜ ʩ ʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ ʞʠʟʥʠ, ʩʠʩʪʝ-

ʤʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʚʦʩʧʠʪʘʥʠʷ ʠ ʚʦ-

ʚʣʝʯʝʥʠʷ ʚʩʝʭ ʞʠʪʝʣʝʡ ʚ ʧʨʦʮʝʩʩ ʵʢʦʣʦʛʠʟʘʮʠʠ. ʅʦ 

ʥʘ ʧʣʘʥʝʪʝ ʩʦʭʨʘʥʷʝʪʩʷ ʚʦʧʠʶʱʝʝ ʥʝʨʘʚʝʥʩʪʚʦ, ʚ ʪ. 

ʯ. ʵʢʦʣʦʛʠʯʝʩʢʦʝ (ʨʠʩ. 12). 

 
ʈʠʩ. 12 ʅʝʨʘʚʝʥʩʪʚʦ ʩʨʝʜʳ ʞʠʟʥʠ (ʩʥʠʤʦʢ ʠʟ ʀʥʪʝʨʥʝʪ, ʛ. ʄʫʤʙʘʡ, ʀʥʜʠʷ).  

ʉʣʝʚʘ - ʪʨʫʱʦʙʳ, ʩʧʨʘʚʘ ʯʝʨʝʟ ʜʦʨʦʛʫ - ʢʚʘʨʪʘʣʳ ʙʦʛʘʪʳʭ ʞʠʪʝʣʝʡ 
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ɹʠʦʧʦʟʠʪʠʚʥʳʝ ʛʦʨʦʜʘ ʥʫʞʥʳ, ʠʭ ʥʘʜʦ ʚʩʷʯʝ-

ʩʢʠ ʧʦʜʜʝʨʞʠʚʘʪʴ. ʅʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʨʘ-

ʙʦʪʘʥʥʦʡ ʘʚʪʦʨʦʤ ʥʦʚʦʡ ʥʘʫʢʠ - ʵʢʦʣʦʛʠʠ ʚ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʝ - ʧʨʝʜʣʘʛʘʶʪʩʷ ʦʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʵʢʦʣʦ-

ʛʠʯʝʩʢʦʤʫ ʛʦʨʦʜʫ [8]:  

1. ʉʦʟʜʘʥʠʝ ʟʜʦʨʦʚʦʡ ʚʥʝʰʥʝʡ ʠ ʚʥʫʪʨʝʥʥʝʡ 

ʩʨʝʜ ʞʠʟʥʠ. -ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʩʨʝʜʘ ʞʠʟʥʠ, ʯʠʩʪʳʡ 

ʚʦʟʜʫʭ, ʚʦʜʘ, ʧʦʯʚʘ, ʦʟʝʣʝʥʝʥʠʝ. -ʉʝʥʩʦʨʥʘʷ ʵʢʦʣʦ-

ʛʠʯʥʦʩʪʴ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʢʨʘʩʦʪʘ ʟʜʘʥʠʷ ʠ ʫʯʘʩʪʢʘ. 

-ɹʣʠʟʢʘʷ ʢ ʧʨʠʨʦʜʥʦʡ ʟʚʫʢʦʚʘʷ ʩʨʝʜʘ ʚ ʟʜʘʥʠʠ ʠ ʨʷ-

ʜʦʤ ʩ ʥʠʤ. -ɹʣʠʟʢʘʷ ʢ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʘ ʟʘʧʘʭʦʚ. -

ʉʦʟʜʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʦʙʲʝʤʘ 

ʚʥʫʪʨʝʥʥʝʡ ʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʥʘ ʦʜʥʦʛʦ ʞʠʪʝʣʷ (ʠʥ-

ʜʠʚʠʜʫʘʣʴʥʦʛʦ çʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʣʝʜʘè). - çʋʤ-

ʥʳʝè ʩʠʩʪʝʤʳ ʚ ʟʜʘʥʠʠ ʠ ʚʥʝ ʟʜʘʥʠʷ ʜʣʷ ʢʦʥʪʨʦʣʷ 

ʢʘʯʝʩʪʚʘ ʩʨʝʜʳ. -çʋʤʥʳʝè ʩʠʩʪʝʤʳ ʜʣʷ ʢʦʥʪʨʦʣʷ 

ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʞʠʪʝʣʝʡ. - ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥ-

ʪʝʣʣʝʢʪ ʜʣʷ ʢʦʥʪʨʦʣʷ ʚʩʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʛʦʨʦʜʝ 

(ʪʨʘʥʩʧʦʨʪ, ɾʂʍ, ʠ ʧʨ.) ʙʝʟ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʯʝʣʦ-

ʚʝʢʘ, ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʘʢʪʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ ʠ ʞʠʪʝʣʷʤ. - ʇʦ-

ʩʪʝʧʝʥʥʦʝ ʩʦʟʜʘʥʠʝ ʥʝʛʵʥʪʨʦʧʠʡʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʭ ʨʝʰʝʥʠʡ (ʚ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʘʨʭʠʪʝʢʪʫʨʝ, 

ʢʦʥʩʪʨʫʢʮʠʷʭ, ʤʘʪʝʨʠʘʣʘʭ, ʵʥʝʨʛʠʠ, ʫʪʠʣʠʟʘʮʠʠ ʦʪ-

ʭʦʜʦʚ, ʠ ʧʨ.). - ʇʨʠʤʝʥʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʪʝʭ-

ʥʦʣʦʛʠʡ. 

2. ʉʦʭʨʘʥʝʥʠʝ ʠ ʧʦʜʜʝʨʞʢʘ ʧʨʠʨʦʜʳ, ʩʦʢʨʘʱʝ-

ʥʠʝ ʧʣʦʱʘʜʠ ʟʘʩʪʨʦʡʢʠ. -ʆʟʝʣʝʥʝʥʠʝ ʚʝʨʪʠʢʘʣʴʥʳʭ 

ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. -ʉʦʟʜʘʥʠʝ ʛʨʫʥʪʦ-

ʟʘʧʦʣʥʝʥʥʳʭ ʦʙʲʝʤʦʚ ʚ ʟʜʘʥʠʷʭ ʠ ʠʥʞʝʥʝʨʥʳʭ ʩʦ-

ʦʨʫʞʝʥʠʷʭ ʩ ʠʭ ʦʟʝʣʝʥʝʥʠʝʤ. -ɿʜʘʥʠʷ, ʧʦʜʥʷʪʳʝ 

ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʛʨʫʥʪʘ ʥʘ ʚʳʩʦʪʫ ʵʪʘʞʘ, ʩ ʦʟʝʣʝ-

ʥʝʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʜ ʥʠʤʠ; ʥʘʜʟʝʤʥʦ ï ʧʦʜʟʝʤ-

ʥʳʝ ʟʜʘʥʠʷ. -ʆʙʚʘʣʦʚʘʥʥʳʝ ʟʜʘʥʠʷ ʩ ʦʟʝʣʝʥʝʥʠʝʤ 

ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʜ ʥʠʤʠ. -ɿʜʘʥʠʷ ʥʘ ʥʝʫʜʦʙʲʷʭ (ʥʘ 

ʩʢʣʦʥʘʭ, ʚ ʣʦʱʠʥʘʭ, ʠ ʧʨ.). -ʉʦʟʜʘʥʠʝ ʫʢʨʳʪʠʡ ʜʣʷ 

ʧʪʠʮ ʠ ʤʝʣʢʠʭ ʞʠʚʦʪʥʳʭ. -ʇʝʨʤʘʢʫʣʴʪʫʨʘ, ʧʨʦʠʟ-

ʚʦʜʩʪʚʦ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʙʠʦʧʨʦʜʫʢʮʠʠ ʥʘ ʦʟʝ-

ʣʝʥʝʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʟʜʘʥʠʡ ʠ ʛʦʨʦʜʘ. - ʇʨʠʤʝ-

ʥʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

3. ʕʢʦʣʦʛʠʯʝʩʢʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʩʙʘʣʘʥʩʠʨʦ-

ʚʘʥʥʳʡ ʚʳʙʦʨ ʩʪʨʦʡʤʘʪʝʨʠʘʣʦʚ. -ɺʦʟʦʙʥʦʚʣʷʝʤʳʝ 

ʤʘʪʝʨʠʘʣʳ. -ʈʝʮʠʢʣʠʨʫʝʤʳʝ ʤʘʪʝʨʠʘʣʳ; ʢʦʥʩʪʨʫʢ-

ʮʠʠ, ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʝ ʢ ʨʘʟʙʦʨʢʝ. -ʄʘʪʝʨʠʘʣʳ, ʥʝ 

ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʦʟʜʫʭ, ʚʦʜʫ ʠ ʧʦʯʚʫ ʚ ʪʝʯʝʥʠʝ 

ʞʠʟʥʠ. -ʄʘʪʝʨʠʘʣʳ, ʫʣʫʯʰʘʶʱʠʝ ʩʦʩʪʘʚ ʚʦʟʜʫʭʘ. -

ʄʝʩʪʥʳʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ. -ʄʘʪʝʨʠʘʣʳ, 

ʪʨʝʙʫʶʱʠʝ ʤʠʥʠʤʫʤʘ ʵʥʝʨʛʠʠ ʜʣʷ ʠʭ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ. - ʇʨʠʤʝʥʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

4. ʈʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ 

ʚʥʝʰʥʠʭ ʩʝʪʝʡ. ʘ. ʕʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʚʦʟʦʙʥʦ-

ʚʠʤʘʷ ʵʥʝʨʛʠʷ. -ʆʨʠʝʥʪʘʮʠʷ ʟʜʘʥʠʷ ʜʣʷ ʣʫʯʰʝʡ ʠʥ-

ʩʦʣʷʮʠʠ, ʟʘʪʝʥʝʥʠʷ, ʠ ʫʣʫʯʰʝʥʥʦʛʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʦʩʚʝʱʝʥʠʷ. ʉʠʩʪʝʤʳ ʫʣʫʯʰʝʥʥʦʛʦ ʚʚʦʜʘ ʜʥʝʚʥʦʛʦ 

ʩʚʝʪʘ. -ʕʬʬʝʢʪʠʚʥʳʡ ʤʠʢʨʦʢʣʠʤʘʪ ʚ ʟʜʘʥʠʠ. -ʕʬ-

ʬʝʢʪʠʚʥʳʝ ʪʝʧʣʦʟʘʱʠʪʥʳʝ ʩʚʦʡʩʪʚʘ ʦʛʨʘʞʜʘʶʱʠʭ 

ʢʦʥʩʪʨʫʢʮʠʡ. -ɽʩʪʝʩʪʚʝʥʥʳʝ ʩʠʩʪʝʤʳ ʥʘʛʨʝʚʘ, ʧʨʦ-

ʚʝʪʨʠʚʘʥʠʷ, ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ. -ɸʣʴʪʝʨʥʘʪʠʚʥʳʝ 

ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ. ʇʘʩʩʠʚʥʳʝ ʩʠʩʪʝʤʳ. -ʄʠʥʠʤʠ-

ʟʘʮʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʦʪ ʦʩʚʝʱʝʥʠʷ, ʦʙʦʨʫ-

ʜʦʚʘʥʠʷ. -ʀʩʢʣʶʯʝʥʠʝ ʥʝʛʘʪʠʚʥʳʭ ʵʬʬʝʢʪʦʚ, ʫʭʫʜ-

ʰʘʶʱʠʭ ʵʢʩʧʣʫʘʪʘʮʠʶ (çʪʝʧʣʳʝ ʦʩʪʨʦʚʘè, çʢʘʥʴ-

ʦʥʳè ʫʣʠʮ, çʢʦʣʦʜʮʳè ʜʚʦʨʦʚ, ʠ ʧʨ.). ʙ. ʕʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʠ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. -ʉʙʦʨ, 

ʭʨʘʥʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ çʩʝʨʦʡè ʚʦʜʳ. -ʄʠʥʠʤʠ-

ʟʘʮʠʷ ʟʘʪʨʘʪ ʥʘ ʩʘʥʠʪʘʨʥʫʶ ʦʙʨʘʙʦʪʢʫ ʚʦʜʳ ʧʫʪʝʤ 

ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ çʩʝʨʦʡè ʚʦʜʳ ʠ ʵʢʦʥʦ-

ʤʷʱʠʭ ʚʦʜʫ ʫʩʪʨʦʡʩʪʚ. -ʉʠʩʪʝʤʘ ʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘ-

ʙʦʪʢʠ ʚʦʜʳ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʷ. -ʀʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ ʟʘ-

ʛʨʷʟʥʝʥʥʳʭ ʩʪʦʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ çʞʠʚʳʭ ʤʘʰʠʥè 

(çʙʦʣʦʪè ʩ ʛʫʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ), ʙʝʟ ʦʪʚʦʜʘ 

ʩʪʦʢʦʚ ʚʦ ʚʥʝʰʥʠʝ ʩʝʪʠ. -ʆʙʱʠʝ ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ 

ʟʜʘʥʠʡ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʠ ʧʦʚʳʰʝʥʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ 

ʚʦʜʳ (ʦʙʱʠʝ ʧʨʘʯʝʯʥʳʝ, ʧʣʘʚʘʪʝʣʴʥʳʝ ʙʘʩʩʝʡʥʳ ʠ 

ʧʨ.). ʚ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʨʝʮʠʨʢʫʣʷ-

ʮʠʠ ʤʘʪʝʨʠʘʣʦʚ. -ʇʨʠʤʝʥʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʠ ʵʢʦ-

ʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. -ʄʘʪʝʨʠʘʣʦ-

ʩʙʝʨʝʛʘʶʱʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ (ʦʙʦʣʦʯʢʠ, 

ʩʪʨʫʢʪʫʨʳ, ʤʝʤʙʨʘʥʳ, ʢʦʤʧʦʟʠʪʳ ʠ ʧʨ.). -ʈʝʰʝʥʠʷ, 

ʧʨʠʛʦʜʥʳʝ ʜʣʷ ʨʘʟʙʦʨʢʠ ʠ ʜʝʤʦʥʪʘʞʘ ʧʨʠ ʤʠʥʠ-

ʤʫʤʝ ʧʦʪʝʨʴ. -ʇʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʙʦʨʥʳʭ 

ʯʘʩʪʝʡ ʟʜʘʥʠʷ, ʦʙʦʨʫʜʦʚʘʥʠʷ. -ʄʠʥʠʤʠʟʘʮʠʷ ʨʘʩ-

ʭʦʜʘ ʤʘʪʝʨʠʘʣʦʚ ʧʫʪʝʤ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

-ʄʘʪʝʨʠʘʣʳ, ʪʨʝʙʫʶʱʠʝ ʤʠʥʠʤʫʤʘ ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ 

ʠ ʪʨʫʜʘ ʧʨʠ ʨʘʟʙʦʨʢʝ, ʤʘʢʩʠʤʘʣʴʥʦ ʩʦʭʨʘʥʷʶʱʠʝ 

ʢʘʯʝʩʪʚʘ ʨʘʟʙʠʨʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ. - ʇʨʠʤʝʥʝʥʠʝ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

5. ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʟʜʘʥʠʡ. ʆʪʭʦʜʳ. 

-ʉʠʩʪʝʤʘ ʫʪʠʣʠʟʘʮʠʠ ʚʩʝʭ ʦʪʭʦʜʦʚ. çɾʠʚʳʝ ʤʘ-

ʰʠʥʳè. -ʀʩʢʣʶʯʝʥʠʝ ʥʝʛʘʪʠʚʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʧʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʨʘʟʙʦʨʢʝ. -ʉʦʭʨʘʥʝ-

ʥʠʝ ʣʘʥʜʰʘʬʪʥʦʡ ʮʝʣʦʩʪʥʦʩʪʠ ʫʯʘʩʪʢʘ ʠ ʨʘʩʪʠʪʝʣʴ-

ʥʦʩʪʠ. -ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʩʪʥʳʭ ʨʘʩʪʝʥʠʡ ʜʣʷ ʢʫʣʴ-

ʪʫʨʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. -ʀʩʢʣʶʯʝʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʤʝ-

ʪʦʜʦʚ ʙʦʨʴʙʳ ʩ ʚʨʝʜʠʪʝʣʷʤʠ. -ʇʦʜʜʝʨʞʢʘ çʟʝʣʝʥʳʭ 

ʢʦʨʠʜʦʨʦʚè. - ʇʨʠʤʝʥʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʪʝʭ-

ʥʦʣʦʛʠʡ. 

6. ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʢʘʯʝʩʪʚʦ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ. 

-ʉʦʢʨʘʱʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚʨʝʜʥʳʭ ʣʝʪʫʯʠʭ ʚʝ-

ʱʝʩʪʚ. -ʄʠʥʠʤʠʟʘʮʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʦʩʪʘ ʤʠʢ-

ʨʦʙʦʚ. -ʂʦʥʪʨʦʣʴ ʧʦʩʪʫʧʣʝʥʠʷ ʩʚʝʞʝʛʦ ʚʦʟʜʫʭʘ. -

ʂʦʥʪʨʦʣʴ ʩʦʜʝʨʞʘʥʠʷ ʣʝʪʫʯʠʭ ʚʝʱʝʩʪʚ ʚ ʤʘʪʝʨʠʘ-

ʣʘʭ. -ʄʠʥʠʤʠʟʘʮʠʷ ʟʘʛʨʷʟʥʝʥʠʡ ʦʪ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʞʠʪʝʣʝʡ. -ɸʢʫʩʪʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ. -ɼʦʩʪʫʧ ʢ ʜʥʝʚ-

ʥʦʤʫ ʩʚʝʪʫ, ʢ ʦʙʱʝʩʪʚʝʥʥʳʤ ʫʜʦʙʩʪʚʘʤ. ʇʨʠʤʝʥʝ-

ʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

7. ʈʝʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʧʨʦʙʣʝʤ 

ʢʦʤʧʣʝʢʩʘ. ʋʩʪʦʡʯʠʚʦʩʪʴ, ʚ ʪʦʤ ʯʠʩʣʝ ʢ ʢʘʪʘʩʪʨʦ-

ʬʘʤ. -ʉʦʟʜʘʥʠʝ ʦʙʱʠʭ ʩʠʩʪʝʤ ʜʣʷ ʢʦʤʧʣʝʢʩʘ ʟʜʘ-

ʥʠʡ (ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʩʙʦʨʘ ʩʝʨʦʡ ʚʦʜʳ, ʩʦʣʥʝʯ-

ʥʳʭ ʙʘʪʘʨʝʡ, ʚʝʪʨʦʘʛʨʝʛʘʪʦʚ, ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ 

ʠ ʧʨ.). -ʉʦʟʜʘʥʠʝ ʝʜʠʥʦʛʦ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʣʘʥʜ-

ʰʘʬʪʥʦʛʦ ʘʥʩʘʤʙʣʷ. -ʆʙʝʩʧʝʯʝʥʠʝ ʣʝʛʢʦʛʦ ʜʦʩʪʫʧʘ 

ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʪʨʘʥʩʧʦʨʪʘ, ʧʝʰʝʭʦʜʥʦʛʦ ʜʚʠ-

ʞʝʥʠʷ, ʚʝʣʦʩʠʧʝʜʘ. -ʋʯʝʪ ʢʫʣʴʪʫʨʳ ʠ ʠʩʪʦʨʠʠ ʩʦʦʙ-

ʱʝʩʪʚʘ. -ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʚʣʠʷʶ-

ʱʠʝ ʥʘ ʧʨʦʝʢʪ ʟʜʘʥʠʡ ʠ ʥʘ ʚʳʙʦʨ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘ-

ʪʝʨʠʘʣʦʚ. -ʄʝʩʪʥʳʝ ʩʪʠʤʫʣʳ, ʧʦʣʠʪʠʢʘ, 

ʠʥʩʪʨʫʢʮʠʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ çʟʝʣʝʥʦʤʫ ʧʨʦʝʢʪʠ-

ʨʦʚʘʥʠʶè ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʨʝʜʳ ʛʦʨʦʜʘ. -ʀʥʬʨʘ-

ʩʪʨʫʢʪʫʨʘ ʜʣʷ ʨʝʮʠʨʢʫʣʷʮʠʠ ʧʦʩʣʝ ʨʘʟʨʫʰʝʥʠʷ. -

ʈʝʛʠʦʥʘʣʴʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʧʨʠʛʦʜʥʦʩʪʴ ʠʟʜʝʣʠʡ. 
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-ʋʩʪʦʡʯʠʚʦʩʪʴ ʟʜʘʥʠʡ ʢ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʤ ʚʦʟʜʝʡ-

ʩʪʚʠʷʤ. - ʇʨʠʤʝʥʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ. 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʚʝʜʝʥʠʷ ʧʝʨʚʳʭ 

ʙʠʦʧʦʟʠʪʠʚʥʳʭ (ʵʢʦʣʦʛʠʯʝʩʢʠʭ) ʛʦʨʦʜʦʚ, ʧʨʠʟʚʘʥ-

ʥʳʭ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʢʨʠʟʠʩʫ, ʙʳʪʴ ʚ 

ʨʘʚʥʦʚʝʩʠʠ ʩ ʧʨʠʨʦʜʦʡ ʠ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʵʢʦʣʦʛʠʯʝ-

ʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʞʠʪʝʣʝʡ, ʥʝ ʙʳʣʠ 

ʧʦʣʥʦʩʪʴʶ ʜʦʩʪʠʛʥʫʪʳ ʵʪʠ ʮʝʣʠ,. ʕʪʦ ʷʚʠʣʦʩʴ ʩʣʝʜ-

ʩʪʚʠʝʤ ʩʣʦʞʥʦʩʪʝʡ ʧʦʣʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʠʜʝʡ ʵʢʦ-

ʩʠʪʠ, ʦʪʩʫʪʩʪʚʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʝʛʵʥʪʨʦʧʠʡ-

ʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʪʩʫʪʩʪʚʠʷ ʫʯʝʪʘ ʚʠʟʫʘʣʴʥʦʡ ʵʢʦ-

ʣʦʛʠʠ, ʜʝʡʩʪʚʠʷ ʚʩʝʦʙʱʝʛʦ ʟʘʢʦʥʘ 

ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʠ [8], ʠ ʫʧʨʦʱʝʥʥʦʛʦ ʤʳʰʣʝʥʠʷ 

ʯʝʣʦʚʝʢʘ [9]. ʏʝʣʦʚʝʢ ʩʪʨʝʤʠʣʩʷ ʢ ʠʜʝʘʣʴʥʳʤ ʛʦʨʦ-

ʜʘʤ, ʢʦʪʦʨʳʭ ʥʝ ʤʦʞʝʪ ʙʳʪʴ, ʪʘʢ ʢʘʢ ʚ ʥʠʭ ʧʨʝʜʧʦ-

ʣʘʛʘʝʪʩʷ ʦʜʥʦʩʪʦʨʦʥʥʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ 

ʚʩʝʭ ʧʨʦʙʣʝʤ. ʆʜʥʦʩʪʦʨʦʥʥʝ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʰʝ-

ʥʠʡ ʥʝ ʤʦʞʝʪ ʙʳʪʴ, ʢʘʢ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʤʝʜʘʣʝʡ ʩ 

ʦʜʥʦʡ ʩʪʦʨʦʥʦʡ. ʄʠʨ ʤʥʦʞʝʩʪʚʝʥ.  

ʆʰʠʙʢʦʡ ʙʳʣʦ ʩʦʟʜʘʥʠʝ ʫʨʙʘʥʠʩʪʠʯʝʩʢʠ 

ʥʝʧʦʣʥʦʮʝʥʥʳʭ ʵʢʦ-ʛʦʨʦʜʦʚ, ʙʝʟ ʙʦʣʴʰʠʭ ʧʨʦ-

ʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʩʦʟʜʘʶʱʠʭ ʨʘʙʦʯʠʝ ʤʝʩʪʘ 

ʜʣʷ ʞʠʪʝʣʝʡ, ʙʝʟ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ ʠ 

ʢʘʨʢʘʩʘ. ʆʰʠʙʢʦʡ ʙʳʣʦ ʦʪʩʫʪʩʪʚʠʝ ʫʯʝʪʘ ʚʠʟʫʘʣʴ-

ʥʦʡ ʵʢʦʣʦʛʠʠ, ʠʩʢʣʶʯʘʶʱʝʡ ʩʠʥʜʨʦʤ "ʛʨʫʩʪʠ ʥʦ-

ʚʳʭ ʛʦʨʦʜʦʚ".  

ʆʯʝʥʴ ʚʘʞʥʦ ʧʦʥʠʤʘʪʴ ʯʪʦ ʠʜʝʘʣʴʥʳʝ ʙʝʩʧʨʦ-

ʙʣʝʤʥʳʝ ʵʢʦʩʠʪʠ ʥʝʚʦʟʤʦʞʥʳ, ʵʪʦ - ʫʪʦʧʠʠ, ʦʥʠ 

ʥʘʨʫʰʘʶʪ ʚʩʝʦʙʱʠʡ ʟʘʢʦʥ ʙʠʥʘʨʥʦʡ ʤʥʦʞʝʩʪʚʝʥ-

ʥʦʩʪʠ [8]. ʅʦ ʚʦʟʤʦʞʥʳ ʵʢʦʩʠʪʠ, ʤʘʢʩʠʤʘʣʴʥʦ 

ʙʣʠʟʢʠʝ ʢ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʨʘʚʥʦʚʝʩʠʶ ʩ ʧʨʠʨʦʜʦʡ 

ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʦʙʦʩʥʦʚʘʥʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʞʠʪʝʣʝʡ, ʧʦʩʪʦʷʥʥʦ ʨʝ-

ʰʘʶʱʠʝ ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʦʙʣʝʤʳ ʠʭ ʩʫʱʝʩʪʚʦʚʘ-

ʥʠʷ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʨʝʘʣʠʟʘʮʠʶ ʥʝʛʵʥʪʨʦʧʠʡʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ). 

ʏʝʣʦʚʝʯʝʩʪʚʦ ʤʝʜʣʝʥʥʦ ʧʨʦʭʦʜʠʪ ʜʣʠʥʥʳʡ ʠ 

ʩʣʦʞʥʳʡ ʧʫʪʴ ʦʩʦʟʥʘʥʠʷ ʫʪʦʧʠʯʥʦʩʪʠ ʠʜʝʘʣʴʥʳʭ 

ʛʦʨʦʜʦʚ-ʩʘʜʦʚ, ʛʦʨʦʜʦʚ ʉʦʣʥʮʘ. ʆʥʦ ʜʚʠʞʝʪʩʷ ʢ ʨʝ-

ʘʣʴʥʳʤ, ʥʝ ʠʜʝʘʣʴʥʳʤ, ʧʦʟʠʪʠʚʥʳʤ ʛʦʨʦʜʘʤ, ʥʘʭʦ-

ʜʷʱʠʤʩʷ ʚ ʜʦʩʪʠʞʠʤʦʡ ʛʘʨʤʦʥʠʠ ʩ ʧʨʠʨʦʜʦʡ ʠ ʫʜʦ-

ʚʣʝʪʚʦʨʷʶʱʠʤ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʝ ʧʦ-

ʪʨʝʙʥʦʩʪʠ ʞʠʪʝʣʝʡ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʨʘʟʚʦʨʘʯʠʚʘʝʪʩʷ 

ʚ ʫʩʣʦʚʠʷʭ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʠ ʠʜʝʦʣʦʛʠʡ ʠ ʫʯʝʥʠʡ (ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʜʝʢʣʘʨʠʨʫʶʱʠʭ ʨʘʟʣʠʯʥʦʝ ʦʪʥʦʰʝʥʠʝ 

ʢ ʧʨʠʨʦʜʝ), ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʡ (ʚ ʪʦʤ 

ʯʠʩʣʝ ʧʦʟʠʪʠʚʥʳʭ ʠ ʥʝʛʘʪʠʚʥʳʭ ʜʣʷ ʧʨʠʨʦʜʳ ʠ ʯʝ-

ʣʦʚʝʢʘ), ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʠ ʧʦʩʝʣʝʥʠʡ, ʤʥʦʞʝʩʪʚʝʥ-

ʥʦʩʪʠ ʢʘʯʝʩʪʚ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʛʣʦʙʘʣʴʥʦʛʦ ʵʢʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ. ʏʝʣʦʚʝʯʝʩʪʚʦ ʧʦʢʘ ʥʝ ʩʤʦʛʣʦ ʨʝ-

ʰʠʪʴ ʤʥʦʞʝʩʪʚʦ ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʙʣʝʤ, 

ʩʫʱʝʩʪʚʝʥʥʦ ʦʩʣʦʞʥʷʶʱʠʭ ʝʛʦ ʜʚʠʞʝʥʠʝ ʢ ʙʠʦʧʦ-

ʟʠʪʠʚʥʳʤ ʛʦʨʦʜʘʤ: ʵʪʦ - ʧʦʩʪʦʷʥʥʳʝ ʚʦʡʥʳ, ʯʨʝʟ-

ʤʝʨʥʳʡ ʨʦʩʪ ʚʦʦʨʫʞʝʥʠʡ, ʙʘʣʘʥʩʠʨʦʚʘʥʠʝ ʥʘ ʛʨʘʥʠ 

ʤʠʨʦʚʦʡ ʚʦʡʥʳ, ʥʝʭʚʘʪʢʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, 

ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʨʝʩʫʨʩʦʚ ʧʣʘʥʝʪʳ, ʥʝʜʦʧʫʩʪʠʤʳʡ 

ʨʦʩʪ ʫʜʦʚʣʝʪʚʦʨʷʝʤʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʥʝʜʦʧʫʩʪʠ-

ʤʳʡ ʨʦʩʪ "ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʣʝʜʘ" ʛʦʨʦʜʦʚ, ʩʪʨʘʥ ʠ 

ʚʩʝʛʦ ʯʝʣʦʚʝʯʝʩʪʚʘ), ʦʪʩʫʪʩʪʚʠʝ ʧʨʠʨʦʜʦʧʦʜʦʙʥʳʭ 

ʥʝʛʵʥʪʨʦʧʠʡʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʥʘʧʨʘʚʣʝʥʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʠ ʧʨ.  
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ABSTRACT 

The article highlights the main directions of qualitative education in higher medical institutions of Ukraine 

and presents ways to improve the professional skills of interns in the specialty "Psychiatry". 

The course of psychiatry and medical psychology has developed a methodology for submitting and processing 

material in accordance with the work curriculum. In his activity, the teacher uses a rather pragmatic presentation 

of the material in a practical perspective in order to develop practical skills.  

This approach will, on the one hand, stimulate the teacher to constantly improve pedagogical skills, and on 

the other hand, will promote the effective activity of interns in the training process in order to successfully develop 

professional skills.  

Keywords: interns, types of control of the educational process, professional skill, quality of education. 

 

Formulation of the problem. There are a lot of 

medical institutions in Ukraine, but nowadays there are 

serious problems not only in quality assurance both of 

education and skills, which is provided by the universi-

ties, but also in creating positive conditions for training 

with the acquisition of professional attainment by mak-

ing students competitive for homeground and global la-

bour market. 

Analysis of recent research and publications. In 

modern socio-economic conditions of Ukraine, the 

problem of raising the level of professional training of 

future medical specialists, capable of thinking 

creatively and actively, modeling the educational 

process, independently introducing new ideas and 

technologies of teaching and upbringing is very urgent. 

A special criterion that characterizes the level of 

professional and pedagogical training of future 

specialists is its professional competence [3,ʩ.22]. An 

important component of the quality assurance system 

of specialists is a clear, well-thought-out control system 

that allows for timely adjustments to the educational 

process [2,ʩ.6]. Essential elements of such a system are 

constant supervision by the teacher and self-control by 

the interns, which promotes the development of their 

theoretical knowledge and, most importantly, practical 

skills to act effectively in the process of achieving the 

goal and thereby improve their professional skills 

[1,ʩ.197]. 

The most successful option for higher medical 

education became the introduction in our country of 

continuity and systematic assessment of educational 

activities for students, interns and doctors of any 

specialty [4,ʩ.8].  

The purpose of the article is to improve the 

professional skills of interns in the discipline of 

Psychiatry by acquiring professional practical skills 

and forming clinical thinking. 

Highlighting previously unresolved issues. The 

problem of modern medical education is in creating the 

conditions for the formation of a professionally 

competent and morally-spiritual personality of the 

doctor. An important condition for ensuring the quality 

of professional training of specialists, and, 

consequently, improving the efficiency of the 

educational process in a higher education institution is 

the systematic receipt of objective information about 

the results of the activities of interns. Relevant data can 

be obtained in the process of pedagogical control, 

namely: assessment of knowledge in seminars and 

practical classes with the rating of (satisfactory, good, 

excellent) five-point system. It is believed that day-to-

day monitoring and rating remain an important and 

necessary component of the learning process.  

Pedagogical control involves assessment as a 

process and assessment as a result of testing. Control is 

an integral and important component of the educational 

process, which involves the systematic observation of 

the teacher in the learning process at all its stages, 

taking into account all types of work performed 

(lectures, practical classes, seminars, individual and 

independent work, microcurrent patients, six-year, six-

year, final year final control, training, scientific and 

production practices or other activities) related to the 

assessment. Such a system provides an objective 

evaluation of the educational attainment of interns, 

which in some way makes it impossible for the teacher 

to be subjective to them and thus increases their 

motivation for acquiring professional knowledge and 

skills that are of high priority.  

Presenting main material. According to the 

work curriculum for postgraduate education for interns 



16 Sciences of Europe # 48, (2020) 

in the specialty "Psychiatry" provides for the study of 

organizational issues of the psychiatric service, the 

functioning of its units, rules for providing assistance 

to patients (ambulatory, inpatient), hospitalization to 

psychiatric hospitals (because the patient allowed it, or 

because of socially unsafe actions of the patient, etc.), 

dispensary observation, which is amended every year, 

according to the orders of the Ministry of Health of 

Ukraine on psychiatric care since 2000.  

On a course of psychiatry, according to education 

programs and taking into consideration interest with 

learning process, with focusing intern doctors attention 

in learning process by gaining practical skills, for-

mation ability of lateral thinking, analysis, summarize 

and generalize received information to solve real prac-

tical taks with using unusual method. The discussion 

differential games traine logical approach to make di-

agnosis, developing clinical thinking for becaming 

proffessional qualification both to lector and intern 

The independent and scientific activity of students 

such as researching work, generalized results in scien-

tific work which is appropriate to participate in the 

competitions of the conference of interns and young 

scientists which are held annually in Higher State Edu-

cational Establishment of Ukraine ç Bukovinian State 

Medical Universityè. 

The main emphasis of postgraduate education in 

psychiatry is on the study of general psychopathology, 

mastering the ability to identify psychopathological 

syndrome, conduct differential diagnosis with similar 

conditions and clinical diagnosis. 

Important of the most effective mechanisms for 

meeting such requirements for theoretical knowledge 

assessment are oral questioning and testing of academic 

achievement. The widespread introduction of testing 

(tests and clinical tasks 1 and 2 levels of complexity) 

accelerates the survey, which is achieved by 

independence and gives the opportunity to provide each 

intern at the idea of his training (through self-control 

and self-assessment).  

At the Higher State Educational Institution of 

Ukraine "Bukovyna State Medical University" in the 

course of psychiatry and medical psychology, all 

interns are also involved in distance learning, which 

helps them in the preparation for practical classes. The 

test tasks are distributed according to the thematic plan 

of practical classes so that they can complete the tests 

and situational tasks before each lesson.  

The test form of distance learning with skillful use 

allows to use the time of practical training more 

rationally, helps to cover more volume of theoretical 

and practical material, more effectively to estimate the 

level of mastering of the material, to reveal insufficient 

knowledge and skills and to make in them timely 

appropriate adjustments. 

The course of psychiatry and medical psychology 

has developed a methodology for submitting and 

processing material in accordance with the work 

curriculum. In his activity, the teacher uses a rather 

pragmatic presentation of the material in a practical 

perspective in order to develop practical skills. 

An important step in the assessment of knowledge 

is the microcurrents of patients under the guidance of a 

teacher, which gives the opportunity to form in clinical 

interns clinical thinking and assist them in adjusting 

practical knowledge, skills and abilities. When working 

with a patient during microcurrent, together with the 

teacher, he creates a certain psychological situation in 

which all doctors participate, focusing on the dynamics 

of cooperation with the patient. In the future, each 

medical intern conducts supervision with an individual 

patient in order to develop practical skills, namely: 

collecting anamnesis of life, illness, complaints of the 

patient; description of mental status, differential 

diagnosis, preliminary diagnosis and treatment. It is 

advisable to have microcurrents for interns for 1 year of 

study on the subject under the supervision of the 

teacher, taking into account the mental states in which 

the patients are, namely, the mentally ill, who are in 

psychotic states with impaired consciousness and those 

who are impulsive, aggressive and unpredictable 

patients are in psycho-motor excitement. 

The presence at the microcurrent of the teacher, 

who is mostly familiar with the patient and his / her 

professional approach to communicating with the 

excited patient, arouses his / her confidence and enables 

him / her to interview the interns. In the process of 

communicating with patients, clinical thinking is 

formed, which makes it possible to correctly diagnose 

the disease and to prescribe adequate treatment. 

At the same time, in order to work out the clinical 

and psychopathological method of research, which is 

the main one in making a psychiatric diagnosis, interns 

are given the opportunity to improve their ontological 

knowledge in communicating with patients; to observe 

the modes of observation of patients with certain 

psychopathological conditions (arousal, suicidal 

tendencies, aggressive manifestations, etc.); apply the 

legal aspects of providing psychiatric care to the 

population of Ukraine in future professional activity. 

Given that psychiatry interns are trained in a 1.5-

year internship, seminar, practical and self-study topics 

are allocated according to the work curriculum and are 

assessed according to the level of knowledge acquired 

at each stage, using appropriate controls. 

Diagnostic control (at the beginning of 1 year of 

internship) checks the level of previously acquired 

knowledge and skills in psychiatry and stimulates the 

learning process.  

Ongoing monitoring is carried out at each practical 

or seminar session 1 and 2 years of study and allows 

you to test and evaluate local knowledge and skills on 

specific topics. 

The attestation control allows to check and 

evaluate the integrity and durability of mastering the 

educational material of a certain stage of training (six-

year, one-year) with the assimilation of the necessary 

sections, which are recommended by the working 

training program. Also, this control ends with the 

writing of a research paper with its presentation at a 

conference of interns, which is held annually at the 

Higher State Educational Institution of Ukraine 

"Bukovyna State Medical University". 

Final or final control is carried out at the end of 2 

years of study and allows to reveal the degree of 

mastering by the doctors-interns of the system of 
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knowledge and skills in the whole discipline. This 

control is carried out in 3 stages: computer test control 

(evaluated for the level of knowledge for obtaining a 

specialist certificate); assessment of practical skills 

(recommended by the work program) and oral answer 

to 5 questions approved by the examining board 

(assessment of theoretical knowledge) and solving a 

situational clinical problem (examination of practical 

knowledge). At the final stage, an overall rating is 

presented. The knowledge gained by the interns is 

evaluated by an approved commission consisting of 

faculty members of the department (chairman and 

members of the commission) and representatives of 

practical medicine (head of the correspondence cycle, 

chief doctor). 

Conclusions and offers. Thus, the system of 

pedagogical control of knowledge of physicians-interns 

allows to apply step-by-step integrated control, which 

provides a check of the formation of knowledge and 

skills throughout the period of study in the internship, 

and at the final stage to clearly identify knowledge of 

mastering professional skills and professional skills.  

By applying the system of pedagogical quality 

control of knowledge with assessment, it is possible to 

speak with a high probability of increasing the 

effectiveness of learning through the change of the 

training strategy aimed at the objective dynamics of 

assimilation of solid knowledge throughout the 

internship period. This approach will, on the one hand, 

stimulate the teacher to constantly improve pedagogical 

skills, and on the other hand, will promote the effective 

activity of interns in the training process in order to 

successfully develop professional skills.  

Therefore, the results of a modern effective form 

of assessment of the knowledge and skills of interns 

should become an object of their own interests, an 

indicator of their success and the promotion to the end 

goal - the acquisition of professional skill.  

The system of training and assessment of 

knowledge in the internship should also solve the 

important social importance, namely: to develop 

interns the ability to self-control, introspection, fruitful 

work in the mode of independent work, to improve 

creative and scientific opportunities, critical self-

esteem, the ability to possess their own evaluative skills 

the results of their own activities and the ability to find 

mistakes and identify ways to correct them. 
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ɸʅʅʆʊɸʎʀʗ 

ʂʨʦʚʦʭʘʨʢʘʥʴʝ ï ʩʠʤʧʪʦʤ, ʢʦʪʦʨʳʡ ʚʩʪʨʝʯʘʝʪʩʷ ʧʨʠ ʤʥʦʛʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʠ ʚʩʝʛʜʘ ʪʨʝʙʫʝʪ ʦʩʦʙʦʛʦ 

ʚʥʠʤʘʥʠʷ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʙʦʣʝʟʥʠ, ʢʦʪʦʨʘʷ ʚʳʟʚʘʣʘ ʜʘʥʥʳʡ ʩʠʤʧʪʦʤ. ʂʨʦ-

ʚʦʭʘʨʢʘʥʴʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʧʨʠ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʣʝʛʢʠʭ, ʪʫʙʝʨʢʫʣʝʟʝ, ʊʕʃɸ, ʘ ʪʘʢʞʝ ʨʝʜ-

ʢʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʪʘʢʠʭ ʢʘʢ ʧʝʨʚʠʯʥʘʷ ʣʝʛʦʯʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ ʠ ʵʢʟʦʛʝʥʳʝ ʘʣʴʚʝʦʣʠʪʳ. 

ABSTRACT  

Hemoptysis - a symptom that occurs in many diseases and always requires special attention and a differential 

approach to determining the disease that caused this symptom. Hemoptysis is common in lung cancer, tuberculosis, 

pulmonary embolism, as well as rare diseases such as primary lung hypertension and exogenous alveolitis. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʨʦʚʦʭʘʨʢʘʥʴʝ, ʠʜʠʦʧʘʪʠʯʝʩʢʘʷ ʣʝʛʦʯʥʘʷ ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ, ʵʢʟʦʛʝʥʥʳʡ 

ʘʣʴʚʝʦʣʷʨʥʳʡ ʘʣʴʚʝʦʣʠʪ. 

Keywords: hemoptisis, diopathic pulmonary arterial hypertension, exogenous allergic alveolitis. 

 

ʃʝʛʦʯʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ - ʵʪʦ ʧʘʪʦʣʦʛʠʷ ʚ ʩʠ-

ʩʪʝʤʝ ʤʘʣʦʛʦ ʢʨʫʛʘ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʩʨʝʜʥʝʝ ʜʘʚʣʝʥʠʝ ʚ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ ʚ ʧʦʢʦʝ ʧʨʝ-

ʚʳʰʘʝʪ 25 mm/Hg. ʉʫʱʝʩʪʚʫʝʪ 5 ʛʨʫʧʧ ʃɻ, ʦʩʥʦ-

ʚʘʥʥʳʭ ʥʘ ʨʘʟʥʳʭ ʧʨʠʯʠʥʘʭ [ʆʰʠʙʢʘ! ʀʩʪʦʯʥʠʢ 

ʩʩʳʣʢʠ ʥʝ ʥʘʡʜʝʥ., ʩʪ.908] 
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ʀʜʠʦʧʘʪʠʯʝʩʢʘʷ ʣʝʛʦʯʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ ï ʨʝʜ-

ʢʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʥʝʠʟʚʝʩʪʥʦʡ ʵʪʠʦʣʦʛʠʠ, (ʵʧʠʜʝ-

ʤʠʦʣʦʛʠʯʝʩʢʠ - 5,9 ʩʣʫʯʘʝʚ ʥʘ ʤʠʣʣʠʦʥ ʚʟʨʦʩʣʦʛʦ 

ʥʘʩʝʣʝʥʠʷ), ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝʤ 

ʣʝʛʦʯʥʳʭ ʘʨʪʝʨʠʡ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ï ʚʳʨʘʞʝʥʥʦʡ 

ʧʨʘʚʦʞʝʣʫʜʦʯʢʦʚʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʠ ʩʤʝʨʪʠ ʧʘ-

ʮʠʝʥʪʘ. 

ʕʢʟʦʛʝʥʥʳʡ ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʘʣʴʚʝʦʣʠʪ ð 

ʛʨʫʧʧʘ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʧʥʝʚʤʦʧʘʪʠʡ, ʢʦʪʦʨʳʝ ʚʦʟ-

ʥʠʢʘʶʪ ʚʩʣʝʜʩʪʚʠʝ ʠʥʪʝʥʩʠʚʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ 

ʠʥʛʘʣʷʮʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʘʥʪʠʛʝʥʦʚ ʠ ʥʝʦʨʛʘʥʠʯʝ-

ʩʢʦʡ ʧʳʣʠ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʠʬʬʫʟʥʳʡ ʛʨʘʥʫ-

ʣʝʤʘʪʦʟʥʳʡ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʘʣʴʚʝʦʣ ʠ ʠʥ-

ʪʝʨʩʪʠʮʠʘʣʴʥʦʡ ʪʢʘʥʠ ʣʝʛʢʠʭ. [0, ʩʪ.70] 

ɼʘʥʥʳʝ ʜʠʘʛʥʦʟʳ ï ʜʠʘʛʥʦʟʳ ʠʩʢʣʶʯʝʥʠʷ, ʩ 

ʢʦʪʦʨʳʤʠ ʥʫʞʥʦ ʧʨʦʚʦʜʠʪʴ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʫʶ 

ʜʠʘʛʥʦʩʪʠʢʫ, ʢʦʛʜʘ ʜʨʫʛʠʝ ʧʨʠʯʠʥʳ ʢʨʦʚʦʭʘʨʢʘʥʴʷ 

ʠʩʢʣʶʯʝʥʳ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʝʜʩʪʘʚʣʷʝʤ ʢʣʠʥʠʯʝ-

ʩʢʠʡ ʩʣʫʯʘʡ: 

ɹʦʣʴʥʦʡ ʉ., 42 ʣʝʪ, ʙʳʣ ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥ ʚ 

ɺɸʀʊ 31.01.2020, ʩ ʞʘʣʦʙʘʤʠ ʥʘ ʚʳʨʘʞʝʥʥʫʶ ʦʙ-

ʱʫʶ ʩʣʘʙʦʩʪʴ, ʦʜʳʰʢʫ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ, ʦʱʫʱʝ-

ʥʠʝ ʩʝʨʜʮʝʙʠʝʥʠʷ ʠ ʢʨʦʚʦʭʘʨʢʘʥʴʝ. 

ʅʘ ʤʦʤʝʥʪ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʧʨʦʚʝʜʝʥʦ ʕʂɻ 

(ʪʨʝʧʝʪʘʥʠʝ ʧʨʝʜʩʝʨʜʠʡ (1:1) ʩ ʥʝʧʦʣʥʦʡ ʙʣʦʢʘʜʦʡ 

ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʥʦʞʢʠ ʧʫʯʢʘ ɻʠʩʘ, ʦʪʢʣʦʥʝʥʠʝ ʵʣʝʢ-

ʪʨʠʯʝʩʢʦʡ ʦʩʠ ʩʝʨʜʮʘ ʚʧʨʘʚʦ), ʋɿʀ ʚʝʥ ʥʠʞʥʠʭ ʢʦ-

ʥʝʯʥʦʩʪʝʡ (ʪʨʦʤʙʦʟʘ ʚʝʥ ʥʝ ʦʙʥʘʨʫʞʝʥʦ). 

 

 
ʈʠʩ. 1,2 ʕʂɻ ʥʘ ʤʦʤʝʥʪ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ 

 

ʀʟ ʘʥʘʤʥʝʟʘ ʟʘʙʦʣʝʚʘʥʠʷ: ʞʘʣʦʙʳ ʧʦʷʚʠʣʠʩʴ 

ʦʢʦʣʦ ʪʨʝʭ ʥʝʜʝʣʴ ʥʘʟʘʜ, ʢʦʛʜʘ ʚʧʝʨʚʳʝ ʚʦʟʥʠʢʣʦ 

ʢʨʦʚʦʭʘʨʢʘʥʴʝ. ʇʦʩʣʝ ʯʝʛʦ ʙʦʣʴʥʦʡ ʙʳʣ ʦʙʩʣʝʜʦ-

ʚʘʥ ʚ ʧʨʦʪʠʚʦʪʫʙʝʨʢʫʣʝʟʥʦʤ ʜʠʩʧʘʥʩʝʨʝ (ʨʝʟʫʣʴ-

ʪʘʪʳ ʙʘʢʪʝʨʠʦʩʢʦʧʠʠ ʤʦʢʨʦʪʳ ï ʦʪʨʠʮʘʪʝʣʴʥʳʝ 

(mycobacterium tuberculosis ʥʝ ʦʙʥʘʨʫʞʝʥʦ) ʵʢʩ-

ʧʨʝʩʩ-ʪʝʩʪ ʥʘ ɺʀʏ (ʦʪʨʠʮʘʪʝʣʴʥʳʡ). ʈʝʥʪʛʝʥʦʣʦʛʠ-

ʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʪ 17.01.2020 ï ʧʦʜʦʟʨʝʥʠʝ ʥʘ 

ʚʪʦʨʠʯʥʦʝ ʛʝʤʘʪʦʛʝʥʥʦʝ ʦʙʩʝʤʝʥʝʥʠʝ ʣʝʛʢʠʭ ʩ 

ʦʙʝʠʭ ʩʪʦʨʦʥ. ʆʪ 27.01.2020 - ʚʪʦʨʠʯʥʦʝ ʛʝʤʘʪʦʛʝʥ-

ʥʦʝ ʦʙʩʝʤʝʥʝʥʠʝ ʣʝʛʢʠʭ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ. ʇʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʦʙʩʣʝʜʦʚʘʥʠʝʤ ʦʪ 17.07.2020 ï ʜʠʥʘʤʠʢʘ ʟʥʘ-

ʯʠʪʝʣʴʥʦ ʫʭʫʜʰʠʣʘʩʴ. 
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ʈʠʩ.3 ʩʧʨʘʚʘ ï 17.01.2020, ʩʣʝʚʘ ï 27.01.2020 

 

ʄʈʊ ʦʪ 30.01.2020 ï ʧʘʨʝʥʭʠʤʘʪʦʟʥʳʡ ʦʪʝʢ ʣʝʛʢʠʭ. ɺʳʨʘʞʝʥʳ ʧʨʠʟʥʘʢʠ ʣʝʛʦʯʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ.  

 

 
ʈʠʩ.4 ʄʈʊ ʦʪ 30.01.2020 

 

ʀʟ ʘʥʘʤʥʝʟʘ ʞʠʟʥʠ: ʛʠʧʝʨʪʦʥʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ 

II  ʩʪ.,1 ʩʪ. ʌʂ I. ʇʨʠʥʠʤʘʝʪ ʘʤʣʦʜʠʧʠʥ 5 ʤʛ, ʥʝʙʠ-

ʚʘʣ 5 ʤʛ ʧʦ 1 ʨʘʟʫ ʚ ʩʫʪʢʠ. ʋ ʨʦʜʠʪʝʣʝʡ ʠ ʨʦʜʥʳʭ 

ʙʨʘʪʴʝʚ ï ʪʦʞʝ ʛʠʧʝʨʪʦʥʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ. 

ʇʨʠ ʦʩʤʦʪʨʝ: ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ï ʩʨʝʜʥʝʡ ʪʷʞʝ-

ʩʪʠ, ʩʦʟʥʘʥʠʝ ï ʷʩʥʦʝ, ʢʦʥʪʘʢʪʫ ʜʦʩʪʫʧʝʥ. ɿʨʘʯʢʠ 

D=S, ʬʦʪʦʨʝʘʢʮʠʷ ʩʦʭʨʘʥʝʥʘ, ʤʝʥʠʥʛʝʘʣʴʥʳʝ 

ʩʠʤʧʪʦʤʳ ʦʪʨʠʮʘʪʝʣʴʥʳʝ, ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʡ ʜʝʬʠ-

ʮʠʪ ʦʪʩʫʪʩʪʚʫʝʪ. ʂʦʞʘ ʯʠʩʪʘʷ, ʪʝʣʝʩʥʦʛʦ ʮʚʝʪʘ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ ï 36,6 Ü ʉ. 

ɻʝʤʦʜʠʥʘʤʠʢʘ: ʪʦʥʳ ʩʝʨʜʮʘ ʛʨʦʤʢʠʝ, ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ ʨʠʪʤʠʯʥʘʷ, ʘʢʮʝʥʪ II  ʪʦʥʘ ʥʘʜ ʣʝʛʦʯʥʦʡ ʘʨʪʝ-

ʨʠʝʡ, ɸɼ ï 130mm/Hg, Ps ï 149/ʤʠʥ, ʫʜʦʚʣʝʪʚʦʨʠ-

ʪʝʣʴʥʦʛʦ ʥʘʧʦʣʥʝʥʠʷ. 
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ɼr ʭʘʥʠʝ ʩʧʦʥʪʘʥʥʦʝ, ʘʜʝʢʚʘʪʥʦʝ ʧʦ ʯʘʩʪʦʪʝ ʠ 

ʛʣʫʙʠʥʝ. ʏɼ ï 18/ʤʠʥ, SpO2 ï 98%. ɸʫʩʢʫʣʴʪʘ-

ʪʠʚʥʦ: ʚʣʘʞʥʳʝ ʭʨʠʧʳ ʚ ʥʠʞʥʝ-ʙʘʟʘʣʴʥʳʭ ʦʪʜʝʣʝ-

ʥʠʷʭ ʣʝʛʢʠʭ . 

ɾʠʚʦʪ ʩʠʤʤʝʪʨʠʯʥʳʡ, ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ 

ʘʢʪʝ ʜʳʭʘʥʠʷ. ʇʘʣʴʧʘʪʦʨʥʦ ï ʤʷʛʢʠʡ, ʙʝʟʙʦʣʝʟʥʝʥ-

ʥʳʡ. ʇʝʨʠʩʪʘʣʴʪʠʢʘ ʘʢʪʠʚʥʘʷ. 

ʆʪʝʯʥʦʩʪʴ ʥʝ ʚʠʟʫʘʣʠʟʠʨʫʝʪʩʷ, ʙʦʣʝʟʥʝʥʥʦʩʪʴ 

ʧʦ ʭʦʜʫ ʚʝʥ ʥʘ ʢʦʥʝʯʥʦʩʪʷʭ ʥʝ ʦʪʤʝʯʘʝʪʩʷ. 

ʆʮʝʥʢʘ ʢʣʠʥʠʯʝʩʢʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʊʕʃɸ ʧʦ 

ʰʢʘʣʝ Wells ( ʫʧʨʦʱʝʥʥʘʷ ʚʝʨʩʠʷ ) ï 2 ʙʘʣʣʘ - 

ʊʕʃɸ ʚʝʨʦʷʪʥʘ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʜʠʘʛʥʦʟ ï ʊʕʃɸ, ʛʝʤʦʜʠ-

ʥʘʤʠʯʝʩʢʠ ʥʝʟʥʘʯʠʤʘʷ. 

ɺ ʧʨʦʮʝʩʩʝ ʣʝʯʝʥʠʷ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʨʷʜ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʦ : 

-ʟʘʢʣʶʯʝʥʠʝ ʵʭʦ-ʂɻ : ʜʠʣʘʪʘʮʠʷ ʧʨʘʚʳʭ ʦʪʜʝ-

ʣʦʚ ʠ ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ. ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʪʨʠ-

ʢʫʩʧʠʜʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ʚʳʨʘʞʝʥʥʘʷ, ʤʠʪʨʘʣʴʥʦʛʦ 

ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ. ɺʳʩʦʢʘʷ ʣʝʛʦʯʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ (78 

mm/Hg); 

-ʆɸʂ, ʙʠʦʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʨʦʚʠ ï 

ʙʝʟ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʠʟʤʝʥʝʥʠʡ; 

-ʵʢʩʧʨʝʩʩ-ʦʧʨʝʜʝʣʝʥʠʝ D-ʜʠʤʝʨʘ (ʦʪʨʠʮʘʪʝʣʴ-

ʥʳʡ ʨʝʟʫʣʴʪʘʪ ï 120ng/mL); 

- ʂʊ-ʘʥʛʠʦʛʨʘʬʠʷ ʩ ʢʦʥʪʨʘʩʪʠʨʦʚʘʥʠʝʤ (ʚʳʨʘ-

ʞʝʥʥʘʷ ʣʝʛʦʯʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ, ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʳʡ 

ʦʪʝʢ ʣʝʛʦʯʥʦʡ ʪʢʘʥʠ). 

 

 
 ʕʂɻ-ʜʠʥʘʤʠʢʘ 
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ɿʘʢʣʶʯʠʪʝʣʴʥʳʡ ʜʠʘʛʥʦʟ: ʠʜʠʦʧʘʪʠʯʝʩʢʘʷ 

ʣʝʛʦʯʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ III  ʩʪ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʥʝʜʦ-

ʩʪʘʪʦʯʥʦʩʪʴ ʪʨʠʢʫʩʧʠʜʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ III ʩʪʝʧʝʥʠ. 

ʍʨʦʥʠʯʝʩʢʦʝ ʣʝʛʦʯʥʦʝ ʩʝʨʜʮʝ, ʩʪʘʜʠʷ ʢʦʤʧʝʥʩʘ-

ʮʠʠ. ʇɹʇʅʇɻ, ʇɹʃʅʇɻ. ʉʅ II ɸ ʩ ʩʦʭʨʘʥʝʥʥʦʡ ʩʠ-

ʩʪʦʣʠʯʝʩʢʦʡ ʬʫʥʢʮʠʝʡ (ʌɺ 50%), NYHA II  ʩʪ. ɻʠ-

ʧʝʨʪʦʥʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ II ʩʪʘʜʠʷ, 3 ʩʪʝʧʝʥʴ, ʨʠʩʢ 

ʦʯʝʥʴ ʚʳʩʦʢʠʡ. 

ɸʣʴʪʝʨʥʘʪʠʚʥʳʤ ʜʠʘʛʥʦʟʦʤ ʫ ʧʘʮʠʝʥʪʘ ʤʦʞʥʦ 

ʧʨʝʜʧʦʣʘʛʘʪʴ ʵʢʟʦʛʝʥʥʳʡ ʘʣʴʚʝʦʣʠʪ (ʨʘʙʦʪʘʝʪ ʩʚʘʨ-

ʱʠʢʦʤ). 
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ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʙʦʣʴʥʦʡ 

ʥʘʧʨʘʚʣʝʥ ʚ ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ ʬʪʠʟʠʘʪʨʠʠ ʠ 

ʧʫʣʴʤʦʥʦʣʦʛʠʠ. 

 

ʃʠʪʝʨʘʪʫʨʘ 

1. 2015 ESC/ERS Guidelines for the diagnosis 

and treatment of pulmonary hypertension 
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ABSTRACT  

Coronary heart disease (CHD) is the leading cause of mortality amongst the working-age population. Devel-

opment of heart failure in patients with CHD, is significantly accelerated as a result of maladaptive changes in the 

structural and functional parameters of the heart that manifested by myocardial infarction (MI). It was recently 

discovered that toll-like receptors (TLR) play an important role in the mechanisms of myocardial hypertrophy and 

cardiac fibrosis. The study of the association between TLR levels and features of post-infarction myocardial re-

modeling in CHD remains relevant. 

The aim is to study the relationship between TLR2 and TLR4 receptor levels with features of left ventricle 

(LV) myocardial remodeling in men with post-infarction cardiosclerosis. 

Materials and methods 

164 men with stable CHD and post-infarction cardiosclerosis (53.0 Ñ 9.14 (M Ñ ů) years) were examined. 

The content of TLR2 and TLR4 in the serum was determined by ELISA (Cloud-Clone Corp., USA). Echocardi-

ography was performed using a standard technique, the type of LV geometry was determined according to Ganau. 

The study was conducted in compliance with bioethical standards. Statistical processing of the results was per-

formed using SPSS Statistics 22 package. 

Results 

Men with post-infarction cardiosclerosis showed higher levels of TLR2 and TLR4 (in 1.8 - 2.2 times, p 

<0.001) in their serum than those of the control group. Increased levels of TLR2 and TLR4 were accompanied by 

impaired systolic and diastolic function of the LV and increased LV hypertrophy. High TLR4 levels are associated 

with an increased incidence of maladaptive LV remodeling by eccentric type of hypertrophy (OR 6.03, p <0.001), 

while high TLR2 levels are more strongly associated with concentric LV hypertrophy (OR 2.91, p <0.005). 

Conclusions 

In men with post-infarction cardiosclerosis, elevated TLR2 and TLR4 levels are associated with an increase 

in LV hypertrophy and an impairment of LV systolic and diastolic function. Decrease of ejection fraction and 

eccentric hypertrophy of LV is associated with an increase of TLR4 than of TLR2. Imbalances in the circulating 

TLR system should be considered an additional factor in maladaptive cardiac remodeling in patients with CHD. 

Keywords: coronary heart disease, myocardial remodeling, toll-like receptors. 

 

Introduction  

Coronary heart disease (CHD) remains the leading 

medical and social problem of recent times due to its 

high prevalence, rapid disability and high mortality of 

those of working age. In 2018, 34 cases of primary dis-

ability and 694.5 deaths per 100, 000 among the able-

bodied population were linked to CHD in Ukraine [1]. 

The consequence of CHD is heart failure (HF), 

which occurs as a result of maladaptive changes in the 

structural and functional parameters of the heart. Typi-

cally, HF is diagnosed with clinical symptoms, but sim-

ultaneously for a long time asymptomatic changes oc-

cur in the myocardium and vessels of organic and / or 

functional genesis. [2]. The development of HF in pa-

tients with CHD manifested by myocardial infarction 

(MI) is significantly accelerated. Therefore, the estab-

lishment of factors that can modify the course of post-

infarction cardiac remodeling remains relevant. 

More and more data is being accumulated, that 

proves the primary role in the mechanisms of develop-

ment of cardiovascular pathology is played by toll-like 

receptors (TLR). They provide innate immunity and are 

involved in the recognition of numerous exogenous and 

endogenous ligands [3]. In experimental studies, TLR2 

and TLR4 have been implicated in the development of 

myocardial hypertrophy and cardiac fibrosis [4; 5;6]. 

https://www.ersnet.org/
https://phassociation.org/
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For example, removal of TLR2 and TLR4 genes pre-

vented cardiac hypertrophy in mice by experimental is-

chemia / reperfusion [5]. Blocking TLR4, reduced the 

signs of systolic and diastolic dysfunction, and also pre-

vented an increase in the production of pro-inflamma-

tory cytokines, development of interstitial fibrosis and 

cardiac hypertrophy after MI in animals [4]. Antibodies 

to TLR2 inhibit the activation of nuclear transcription 

factor kB (NF-kB) and reduce cardiac fibrosis [7]. The 

relationship between expression of TLR2, TLR4 and 

features of post-infarction cardiac remodeling in pa-

tients with CHD has not yet been established. 

The aim is to study the relationship between 

TLR2 and TLR4 receptor levels with features of left 

ventricle (LV) myocardial remodeling in men with 

post-infarction cardiosclerosis. 

Materials and methods 

164 patients with stable CHD with post-infarction 

cardiosclerosis, at the age of 53.0 Ñ 9.14 years and total 

disease duration 42.0 [14; 99] months were examined. 

All patients were treated at the cardiology and outpa-

tient departments of Vinnytsia Regional Clinical Hos-

pital named after Pirogov within the years of 2013-

2018. The study was conducted in compliance with bi-

oethical principles according to the Helsinki Declara-

tion "Ethical Principles for Medical Research Involving 

Human Subjects" with subsequent revisions, European 

Convention of Human Rights and Biomedicine. 

The diagnosis of stable CHD was established ac-

cording to the recommendations of the AHA / ACC 

(2014) and ESC (2013). The criteria for inclusion of pa-

tients in the study were as follows: male; age > 25 

years; verified post-infarction cardiosclerosis; duration 

of the disease from 3 months or more after the last MI; 

presence of patient's consent to participate in the study. 

Exclusion criteria were the following: female, acute 

coronary syndrome, uncontrolled arterial hypertension, 

hemodynamic unstable arrhythmias, type 1 and 2 dia-

betes mellitus in decompensated stages. 

The study included 123 (75%) patients who under-

went Q-MI and 41 (25%) patients who underwent non-

Q-MI, including 17 (10.4%) patients who had recurrent 

MI (Table I). Comorbid conditions were found in 143 

(87.2%) patients, the most common being arterial hy-

pertension (AH) (85.4%) and abdominal obesity 

(50.6%). The control group consisted of 48 men aged 

52.1 Ñ 8.69 years and corresponded to the main group 

by clinical and demographic parameters. 

ʊʘble 1 

Clinical and demographic features of CHD group and control group 

 Patients with CHD, n=164 Control, n=48  p value  

Age, years (MÑů) 53.0Ñ9.14 52.1Ñ8.69 0.860 

Body mass index, kg / m2 (MÑů) 29.9Ñ3.74 29.2Ñ2.68 0.141 

Waist circumference, sm (MÑů) 102.9Ñ9.0 100.5Ñ9.9 0.110 

SBP, mm Hg (MÑů) 138.4Ñ15.5 134.7Ñ12.5 0.261 

DBP, mm Hg. (MÑů) 86.9Ñ10.1 85.6Ñ10.2 0.592 

Smoking, n (%) 67 (40.9 %) 15 (31.3 %) 0.243 

Notes: systolic blood pressure (SBP), diastolic blood pressure (DBP) 

 

Blood for the studies was obtained under standard 

conditions, in the morning on an empty stomach after a 

night of fasting. The serum was stored in Eppendorf mi-

cro-tubes at ï 20oC until the study. The determination 

of TLR2 and TLR4 was performed by ELISA using the 

Enzyme-linked Immunosorbent Assay Kit For Toll 

Like Receptor 2 (TLR2) (SEA663Hu, Cloud-Clone 

Corp.) and Enzyme-linked Immunosorbent Assay Kit 

For Toll Like Receptor 4 (TLR42) (SEA753Hu, Cloud-

Clone Corp.). Concentrations of standard solutions for 

the construction of calibration curves - 0.0; 0.312; 

0.625; 1.25; 2.5; 5; 10 and 20 ng / ml. The determina-

tion was performed on a STAT-FAX 303+ analyzer 

(USA) at a wavelength of 450 nm (differential filter - 

630 nm). The sensitivity of the method for TLR2 Ò 

0.112 ng / ml, for TLR4 Ò 0.118 ng / ml, the coefficient 

of variation < 10%. 

Echocardiography in M-, B- and D-modes was 

performed by the standard method. End-diastolic vol-

ume (EDV) and end-systolic volume (ESV); end-dias-

tolic volume index (EDVI) and end-systolic volume in-

dex (ESVI); end-diastolic diameter (EDD) and end-sys-

tolic diameter (ESD); LV posterior wall thickness in 

diastole (LVPWTd); intraventricle septal thickness in 

diastole (IVSTd); relative wall thickness (RWT) of LV 

was determined by the equation RWT = (LVPWTd + 

IVSTd) / EDD; LV mass (LVM) by the equation ASE; 

LV mass indexed (LVMI); ejection fraction (EF) were 

evaluated. LV hypertrophy in men was diagnosed with 

LVMI > 115 g / m2 [8]. LVMI 115.1 - 131.9 g / m2 was 

regarded as a mild LV hypertrophy (LVH), LVMI 132 

- 148.9 g / m2 as a moderate, LVMI Ó 149 g / m2 as a 

severe LVH. 

The type of structural-geometric remodeling of the 

LV was determined by the Ganau principle: normal ge-

ometry of LV (NG LV): LVMI Ò 115 g / m2, RWT Ò 

0.42; concentric remodeling of LV (CR LV): LVMI Ò 

115 g / m2, RWT > 0.42; concentric hypertrophy of LV 

(CH LV): LVMI > 115 g / m2, RWT > 0.42; eccentric 

hypertrophy of LV (EH LV) LVMI > 115 g / m2, RWT 

Ò 0.42. 

Statistical processing was performed using SPSS 

Statistics 22.0. Student's t-test was used to estimate the 

difference between groups in the normal distribution, 

and Mann-Whitney U-test was used for the distribution 

which differed from the norm. The normality of the dis-

tribution was checked using Kolmogorov-Smirnov and 

Shapiro-Wilk criteria. Pearson correlation analysis was 

used to determine relationships between indicators, us-

ing Fisher's exact method when comparing the fre-

quency of changes. The odds ratio (OR), confidence in-

tervals (95% CI) were evaluated. The difference at p < 

0.05 was considered significant. 

Results 

It was found (Table 2) that TLR2 level in control 

group was 0.21 Ñ 0.10 ng / ml with fluctuations from 
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0.0 to 0.38 ng / ml (95% CI). The level of TLR4 in the 

control group was 0.32 Ñ 0.16 ng / ml with fluctuations 

from 0 to 0.55 ng / ml (95% CI). TLR2 and TLR4 levels 

above the 95th percentile values (> 0.38 and 0.55 ng / 

ml, respectively) were considered high. In patients with 

CHD, TLR2 and TLR4 levels were significantly 2.2 

and 1.8 times higher, respectively, then in the control 

group. Among patients with CHD there were 59.8% 

and 52.4% of persons with high levels of TLR2 and 

TLR4, while in the control group - 6.3% and 8.3% (p 

<0.001), respectively. It was found that the control 

group and the group of patients with CHD differ not 

only in absolute values of levels TLR2 and TLR4, but 

also in their ratio. Thus, in patients with CHD, the ratio 

of TLR2 / TLR4 was 1.33 times higher than in the con-

trol group. 

ʊʘble 2 

Levels of TLR 2 and 4 in patients with CHD depending on the severity of LVH 

Group TLR2, ng / ml TLR4, ng / ml TLR2 / TLR4 

ʉontrol group, n=48 0.21Ñ0.10 0.32Ñ0.16 0.63Ñ0.24 

Patients with CHD, n=164 0.46Ñ0.17 0.58Ñ0.21 0.84Ñ0.46 

ʨ <0.001 <0.001 <0.01 

No LVH, n=89 0.42Ñ0.16 0.52Ñ0.19 0.79Ñ0.19 

LVH, n=75 0.51Ñ0.18 0.64Ñ0.21 0.82Ñ0.20 

p 1 < 0.01 < 0.01 > 0.05 

Distribution by the severity of LVH 

Mild LVH, n=52 0.47Ñ0.16 0.61Ñ0.21 0.80Ñ0.20 

p 1 < 0.05 < 0.05 > 0.05 

Moderate LVH, n=13 0.55Ñ0.14 0.66Ñ0,21 0.86Ñ0.16 

p 1 < 0.01 < 0.05 > 0.05 

ʨ 2 > 0.05 > 0.05 > 0.05 

Severe LVH, n=10 0.69Ñ0.20 0.74Ñ0.19 0.94Ñ0.17 

p 1 < 0.001 < 0.01 < 0.05 

ʨ 2 < 0.01 > 0.05 < 0.05 

Notes: the results are given as MÑů; ʨ1 ï authenticity about çNo LVHè, ʨ2 ï authenticity about çMild LVHè. 

 

Patients with CHD with LVH (LVMI > 115 g / m2) 

showed significantly higher levels of TLR2 and TLR4 

(21.4% and 23.1%, respectively) than in patients with-

out LVH. The increase of LVH was accompanied by a 

statistically significant rise of TLR2 and TLR4, with a 

tendency to increase the ratio of TLR2 / TLR4. TLR2, 

TLR4 and TLR2 / TLR4 ratio were significantly higher 

in patients with severe LVH by 46.8%, 21.3%, and 

17.5%, respectively, than in patients with mild LVH. 

An association was found between an increase levels of 

TLR and a decrease LV EF (Table 3): in patients with 

LV EF < 40%, the TLR 4 level was significantly 

(22.2%) higher than in patients with LV EF Ó 50%. 

Also there was a trend toward an increase in TLR2 lev-

els with impaired LV systolic function.  

ʊʘble 3 

Levels of TLR 2 and 4 in patients with CHD with normal and reduced ejection fraction (EF) 

Group TLR2, ng / ml TLR4, ng / ml TLR2 / TLR4 

EF Ó 50%, n=91 0.45Ñ0.17 0.56Ñ0.18 0.81Ñ0.17 

EF 40 ï 49,9 %, n=57 0.47Ñ0.15 0.60Ñ0.23 0.79Ñ0.20 

ʨ 1 > 0.05 > 0.05 > 0.05 

EF < 40 %, n=16 0.55Ñ0.05 0.71Ñ0.22 0.81Ñ0.26 

ʨ 1 > 0.05 < 0.05 > 0.05 

ʨ 2 > 0.05 > 0.05 > 0.05 

Notes: the results are given as MÑů; ʨ1 ï authenticity about çEF Ó 50%è, ʨ2 ï authenticity about çEF 40 ï 

49.9 %è. 

 

Increased expression of TLR2 and TLR4 in men 

with post-infarction cardiosclerosis was associated 

with the development of maladaptive myocardial re-

modeling (Table 4): levels of these receptors were sig-

nificantly higher in patients with CR LV (38.2% and 

34.9%, respectively), CH LV (50.0% and 44.1%, re-

spectively) and EH LV (55.9% and 60%, respectively) 

than in patients with NG LV. Also, in patients with CH 

LV the TLR2 / TLR4 ratio was significantly higher by 

10.4% than in patients with NG LV.  
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ʊʘble 4 

Levels of TLR 2 and 4 in patients with CHD depending on the type of LV remodeling 

Group TLR2, ng / ml TLR4, ng / ml TLR2 / TLR4 

NG LV, n=36 0.34Ñ0.12 0.43Ñ0.17 0.77Ñ0.12 

CR LV, n=53 0.47Ñ0.15 0.58Ñ0.18 0.80Ñ0.21 

ʨ 1 < 0.01 < 0.01 > 0.05 

CH LV, n=53 0.51Ñ0.18 0.62Ñ0.23 0.85Ñ0.16 

ʨ 1 < 0.001 < 0.01 < 0.01 

ʨ 2 > 0.05 > 0.05 > 0.05 

EH LV, n=22 0.53Ñ0.16 0.69Ñ0.17 0.79Ñ0.24 

ʨ 1 < 0.01 < 0.001 > 0.05 

ʨ 2 < 0.01 < 0.05 > 0.05 

ʨ 3 > 0.05 > 0.05 > 0.05 

Notes: the results are given as MÑů; ʨ1 ï authenticity about çNG LVè, ʨ2 ï authenticity about çCR LVè, ʨ3 ï 

authenticity about çCH LVè. 

 

The analysis of OR (Table 5) showed, that in the 

presence of high levels of TLR2 (above 0.38 ng / ml) 

and TLR4 (above 0.55 ng / ml) the chances of for-

mation of LVH significantly increase (OR 2.89 and 

2.90 , p = 0.001). It should be noted that the increase in 

TLR2 level was more closely associated with CH LV 

(OR 2.61, p = 0.005), and the increase in TLR4 level - 

with EH LV (OR 2.23, p = 0.0001).  

ʊʘble 5 

Odds ratio of LV remodeling type in men with CHD with post-infarction cardiosclerosis depending on levels 

TLR 2 and 4 

Group 
Levels of TLR, n (%) 

OR (95% CI) ʨ 
High Normal 

TLR2 

No LVH  43 (48.3 %) 46 (51.7 %) 1  

LVH  55 (73.3 %) 20 (26.7 %) 2.89 (1.51ï 5.57) 0.001 

CH LV  39 (73.6 %) 14 (26.4 %) 2,91 (1.40 ï 6.04) < 0.005 

EH LV  16 (72.7 %) 6 (27.3 %) 2.71 (1.00 ï 7.36) 0.056 

TLR4 

No LVH  36 (39.3 %) 53 (60.7 %) 1  

LVH  50 (77.3 %) 25 (22.7 %) 2.90 (1.54 ï 5.48) 0.001 

CH LV  32 (83.0 %) 21 (17.0 %) 2.22 (1.11 ï 4.41) 0.025 

EH LV  18 (63.6 %) 4 (36.4 %) 6.03 (1.98 ï 18.3) < 0.001 

Correlation analysis (Table 6) confirmed the pres-

ence of statistically significant relationships between 

the mass index and thickness of the LV myocardium 

(LVM, LVMI, LVPWTd, IVSTd) and TLR2, TLR4 

levels (r > 0.3, p < 0.0001), and reliable correlation of 

EDD, EDV and EDVI with TLR4 (r = 0.20-0.22, p < 

0.01). 

ʊʘble 6 

Pearson correlation coefficients between LV echocardiographic parameters and TLR 2 and 4 levels (n = 164) 

 
TLR2 TLR4 

r ʨ r ʨ 

ESD 0.176 0.025 0.240 0.002 

ESV 0.151 0.054 0.229 0.003 

ESVI 0.139 0.075 0.218 0.005 

EDD 0.145 0.063 0.203 0.009 

EDV 0.148 0.058 0.211 0.007 

EDVI 0.131 0.095 0.200 0.010 

LVPWTd 0.271 < 0.0001 0.279 < 0.0001 

IVSTd 0.308 < 0.0001 0.268 0.001 

LVM  0.306 < 0.0001 0.295 < 0.0001 

LVMI  0.295 < 0.0001 0.296 < 0.0001 

EF LV -0.133 0.090 -0.179 0.021 

Notes: The Pearson correlation coefficients ( rxy ) and their significance (p). 

 

Discussion 

According to the results of this study, increases of 

TLR2 and TLR4 levels in men with post-infarction car-

diosclerosis are consistent with previous findings. For 

example, Gurses K.M. and al. (2015) showed that pa-

tients with various forms of CHD have increased ex-

pression of TLR2 and TLR4, with the highest rates in 

patients who underwent acute coronary syndrome [9]. 
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In patients with CHD, an increase in TLR4 expression 

in monocytes and tissue of the heart was associated 

with LV dysfunction, and after surgical coronary circu-

lation recovery, TLR4 expression decreased [10]. 

TLR2 and TLR4 have been found to be expressed di-

rectly in the vessels [11] and were associated with hy-

pertension [12], which plays a key role in CR and LVH.  

Thus, increased expression of toll-like receptors 

(TLR2 and TLR4) should be considered as additional 

pathogenetic factors for the maladaptation of LV re-

modeling and LVH in men with post-infarction cardio-

sclerosis. 

Conclusions 

In men with post-infarction cardiosclerosis, there 

is a rise in TLR2 and TLR4 levels, which is associated 

with an increase in the severity of LVH, impaired LV 

systolic and diastolic function. Decreased EF and EH 

LV are more closely associated with an increase in 

TLR4 than TLR2. Imbalances in the circulating TLR 

system should be considered as an additional factor in 

maladaptive cardiac remodeling and accelerated devel-

opment of HF in patients with CHD with post-infarc-

tion cardiosclerosis. 
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ɸʅʆʊɸʎɯʗ 

ʋ ʨʦʙʦʪʽ ʚʠʚʯʝʥʦ ʘʢʪʠʚʥʽʩʪʴ ʦʢʠʩʥʶʚʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʽʥʜʫʢʦʚʘʥʦʛʦ ʜʠʤʝʪʠʣʛʽʜʨʘʟʠ-

ʥʦʚʦʛʦ ʢʘʥʮʝʨʦʛʝʥʝʟʫ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʪʦʩʪʘʪʠʯʥʦʾ ʪʝʨʘʧʽʾ. ʇʦʢʘʟʘʥʦ, ʱʦ ʧʨʦʪʷʛʦʤ ʩʝʤʠ ʤʽʩʷʮʽʚ ʫ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʪʘ ʧʝʯʽʥʮʽ ʱʫʨʽʚ, ʫʨʘʞʝʥʠʭ ʢʘʥʮʝʨʦʛʝʥʦʤ, ʘʢʪʠʚʫʶʪʴʩʷ ʧʨʦʮʝʩʠ ʣʽʧʦʧʝʨʦʢʩʠʜʘʮʽʾ ʪʘ ʫ 

ʧʝʨʰʽ ʪʨʠ ʤʽʩʷʮʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʚʠʱʫʻʪʴʩʷ ʘʢʪʠʚʥʽʩʪʴ ʟʘʭʠʩʥʠʭ ʩʠʩʪʝʤ, ʷʢʘ ʫ ʥʘʩʪʫʧʥʽ ʪʝʨʤʽʥʠ (ʜʦ ʩʝʤʠ 

ʤʽʩʷʮʽʚ) ʟʘʟʥʘʻ ʧʨʠʛʥʽʯʝʥʥʷ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʮʠʪʦʩʪʘʪʠʢʘ ʂʩʝʣʦʜʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʱʝ ʙʽʣʴʰʦʾ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ 

ʚʽʣʴʥʦʨʘʜʠʢʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʧʨʠʛʥʽʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ ʝʥʟʠʤʽʚ ʫ ʧʝʯʽʥʮʽ, ʱʦ ʟʫʤʦʚʠʣʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘ ʜʘʥʠʭ ʫʤʦʚ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʘ ʛʣʫʪʘʨʛʽʥʫ. ɼʦʚʝʜʝʥʦ, ʱʦ 21-ʜʝʥʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʣʫʪʘʨʛʽʥʫ 

ʫʩʫʚʘʻ ʧʦʙʽʯʥʫ ʜʽʶ ʮʠʪʦʩʪʘʪʠʢʘ ʥʘ ʧʝʯʽʥʢʫ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʧʨʠʛʥʽʯʝʥʥʷʤ ʘʢʪʠʚʥʦʩʪʽ ʦʢʠʩʥʶʚʘʣʴʥʠʭ 

ʧʨʦʮʝʩʽʚ ʚ ʦʨʛʘʥʽʟʤʽ. 

ABSTRACT 

The activity of oxidative processes in rats under the condition of induced dimethylhydrazine carcinogenesis 

after cytostatic therapy was studied. It has been shown that lipoperoxidation processes are activated in the serum 

and liver of rats infected with carcinogen within seven months and during the first three months of the study the 

activity of the protective systems is increased, which in the next period (up to seven months) is suppressed. The 

use of cytostatic Xeloda leads to an even greater intensification of free radical processes and inhibition of the 

activity of antioxidant enzymes in the liver, which led to the use under these conditions of hepatoprotective glu-

targin. It is proved that the 21-day administration of glutargin eliminates the side effect of cytostatic on the liver, 

which is manifested by inhibition of the activity of oxidative processes in the body. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʘʥʮʝʨʦʛʝʥʝʟ, ʦʢʠʩʥʶʚʘʣʴʥʽ ʧʨʦʮʝʩʠ, ʮʠʪʦʩʪʘʪʠʯʥʘ ʪʝʨʘʧʽʷ, ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʠ, ʙʽʣʽ 

ʱʫʨʠ. 

Keywords: carcinogenesis, oxidation processes, cytostatic therapy, hepatoprotectors, white rats. 

 

ɺʩʪʫʧ 

ʂʦʣʦʨʝʢʪʘʣʴʥʠʡ ʨʘʢ ð ʦʜʥʘ ʟ ʥʘʡʧʦʰʠ-

ʨʝʥʽʰʠʭ ʟʣʦʷʢʽʩʥʠʭ ʧʫʭʣʠʥ, ʱʦ ʫ ʟʘʭʽʜʥʽʡ ɭʚʨʦʧʽ 

ʟʘʡʤʘʻ 3 ʤʽʩʮʝ ʟʘ ʯʘʩʪʦʪʦʶ ʧʽʩʣʷ ʨʘʢʫ ʣʝʛʝʥʴ, ʧʨʦ-

ʩʪʘʪʠ ʘʙʦ ʨʘʢʫ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ. ʈʘʢ ʻ ʦʜʥʽʻʶ ʟ 

ʧʨʦʚʽʜʥʠʭ ʧʨʠʯʠʥ ʩʤʝʨʪʽ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ, ʱʦ ʩʪʘʥʦ-

ʚʠʪʴ ʧʨʠʙʣʠʟʥʦ 9,6 ʤʽʣʴʡʦʥʽʚ ʩʤʝʨʪʝʡ ʫ 2018 ʨʦʮʽ. 

ʂʽʣʴʢʽʩʪʴ ʟʘʬʽʢʩʦʚʘʥʠʭ ʚʠʧʘʜʢʽʚ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ 

ʨʘʢʫ ʫ ʩʚʽʪʽ ʩʪʘʥʦʚʠʪʴ 1,8 ʤʽʣʴʡʦʥʽʚ ʚʠʧʘʜʢʽʚ, ʟ ʥʠʭ 

862 000 ʩʤʝʨʪʝʡ. ɺ ʋʢʨʘʾʥʽ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʢʦʣʦ-

ʨʝʢʪʘʣʴʥʠʤ ʨʘʢʦʤ ʩʪʘʥʦʚʠʪʴ ʧʨʠʙʣʠʟʥʦ 37 ʥʦʚʠʭ 

ʚʠʧʘʜʢʽʚ ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ ʥʘ ʨʽʢ, ʱʦ ʟʘ ʜʘʥʠʤʠ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ Cancer-ʨʝʻʩʪʨʫ ʚʽʜʧʦʚʽʜʘʻ 3 ʤʽʩʮʶ ʟʘ 

ʯʘʩʪʦʪʦʶ ʟʣʦʷʢʽʩʥʠʭ ʧʫʭʣʠʥ [1,2]. 

ʐʪʫʯʥʦ ʽʥʜʫʢʦʚʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʝʚʥʠʭ ʢʘʥ-

ʮʝʨʦʛʝʥʽʚ ʧʫʭʣʠʥʠ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʚʘʨʠʥ ʩʪʚʦʨʶ-

ʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʟʥʠʭ ʘʩʧʝʢʪʽʚ 

ʢʘʥʮʝʨʦʛʝʥʝʟʫ, ʷʢʽ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʝʬʝʢʪʠʚʥʦ ʚʠʚ-

ʯʝʥʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʣʶʜʩʴʢʦʤʫ ʦʨʛʘʥʽʟʤʽ [3,4]. ʋ 

ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʥʘ ʩʴʦʛʦʜʥʽ ʨʦʟʨʦʙʣʝʥʦ ʟʥʘʯʥʫ ʢʽʣʴ-

ʢʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʤʦʜʝʣʝʡ ʽʥʽʮʽʘʮʽʾ ʧʫʭʣʠʥ-

ʥʦʛʦ ʨʦʩʪʫ ʚ ʨʽʟʥʠʭ ʦʨʛʘʥʘʭ [5,6]. 

ɼʣʷ ʦʮiʥʢʠ ʛiʩʪʦʣʦʛiʯʥʠʭ ʪʘ ʙiʦʭiʤiʯʥʠʭ ʦʩʦʙ-

ʣʠʚʦʩʪʝʡ ʨʦʟʚʠʪʢʫ ʧʫʭʣʠʥ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦ-

ʚʫʻʪʴʩʷ ʤʦʜʝʣʴ ʨʘʢʫ ʢʠʰʝʯʥʠʢʘ ʱʫʨiʚ, iʥʜʫʢʦʚʘ-

ʥʦʛʦ 1,2-ʜʠʤʝʪʠʣʛiʜʨʘʟʠʥʦʤ (ɼʄɻ), ʱʦ ʟʫʤʦʚʣʝʥʦ 

ʡʦʛʦ ʤʦʨʬʦʣʦʛiʯʥʦʶ ʧʦʜiʙʥiʩʪʶ ʜʦ ʢʦʣʦʨʝʢʪʘʣʴ-

ʥʦʛʦ ʨʘʢʫ ʣʶʜʠʥʠ [4]. ʄʝʪʘʙʦʣʽʟʤ ɼʄɻ, ʷʢ ʽ ʙʫʜʴ-

ʷʢʠʭ ʽʥʰʠʭ ʢʩʝʥʦʙʽʦʪʠʢʽʚ, ʧʨʦʭʦʜʠʪʴ ʫ ʧʝʯʽʥʮʽ ʪʘ 

ʩʪʘʥʦʚʠʪʴ ʩʦʙʦʶ ʣʘʥʮʶʛ ʧʦʩʣʽʜʦʚʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝ-

ʘʢʮʽʡ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʷʢʠʭ ʫʪʚʦʨʶʻʪʴʩʷ ʥʠʟʢʘ 

ʧʨʦʤʽʞʥʠʭ ʧʨʦʜʫʢʪʽʚ (ʘʟʦʤʝʪʘʥ, ʘʟʦʢʩʠʤʝʪʘʥ, ʤʝ-

ʪʠʣʘʟʦʢʩʠʤʝʪʘʥʦʣ) ʽ ʢʽʥʮʝʚʠʡ ʚʠʩʦʢʦʘʢʪʠʚʥʠʡ ʢʘʥ-

ʮʝʨʦʛʝʥʥʠʡ ʤʝʪʘʙʦʣʽʪ ð ʤʝʪʠʣʜʽʘʟʦʥʽʫʤʽʦʥ [7]. 

ʄʝʪʠʣʘʟʦʢʩʠʤʝʪʘʥʦʣ ʝʢʩʢʨʝʪʫʻʪʴʩʷ ʚ ʞʦʚʯ ʽ ʟ ʥʝʶ 

ʧʦʪʨʘʧʣʷʻ ʚ ʢʠʰʝʯʥʠʢ. ɺʽʥ ʟʫʤʦʚʣʶʻ ʤʦʜʠʬiʢʘʮiʶ 

ɼʅʂ, ʛiʩʪʦʥiʚ, ɼʅʂ-ʟʚôʷʟʫʶʯʠʭ ʧʨʦʪʝʾʥʽʚ ʢʣiʪʠʥ-

ʤiʰʝʥʝʡ [5]. ʈʦʟʚʠʪʦʢ ʟʣʦʷʢiʩʥʠʭ ʧʫʭʣʠʥ, ʚ ʪʦʤʫ 

ʯʠʩʣi ʢʦʣʦʨʝʢʪʘʣʴʥʠʭ, ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʦʢʩʠʜʘʪʠʚ-

ʥʠʤ ʩʪʨʝʩʦʤ ʚʥʘʩʣiʜʦʢ ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʚʝʣʠʢʦʾ 

ʢiʣʴʢʦʩʪi ʘʢʪʠʚʥʠʭ ʬʦʨʤ ʦʢʩʠʛʝʥʫ [9], ʷʢi ʩʪʠʤʫʣʶ-

ʶʪʴ ʧʨʦʮʝʩʠ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʥʝʥʥʷ i ʧʦʨʫʰʫʶʪʴ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥi ʟʘʭʠʩʥi ʩʠʩʪʝʤʠ ʢʣiʪʠʥʠ, ʱʦ ʧʨʠʟ-

ʚʦʜʠʪʴ ʜʦ ʧʦʰʢʦʜʞʝʥʥʷ ʧʨʦʪʝʾʥʽʚ, ʣiʧiʜiʚ ʪʘ ʷʜʝʨ-

ʥʠʭ i ʤiʪʦʭʦʥʜʨiʘʣʴʥʠʭ ɼʅʂ. 

ɿʘ ʫʤʦʚ ʘʢʪʠʚʘʮʽʾ ʧʨʦʮʝʩʽʚ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩ-

ʥʝʥʥʷ ʣʽʧʽʜʽʚ (ʇʆʃ), ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʬʫʥʢʮʽʦ-

ʥʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʟʘʭʠʩʥʠʭ 

ʩʠʩʪʝʤ, ʜʦ ʷʢʠʭ, ʫ ʧʝʨʰʫ ʯʝʨʛʫ, ʥʘʣʝʞʠʪʴ ʩʠʩʪʝʤʘ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʦʤʧʣʝʢ-

ʩʦʤ ʥʝʝʥʟʠʤʥʠʭ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ ʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ 

ʝʥʟʠʤʽʚ- ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ. ʎʷ ʩʠʩʪʝʤʘ ʟʘʧʦʙʽʛʘʻ 
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ʨʫʡʥʽʚʥʽʡ ʜʽʾ ʧʨʦʜʫʢʪʽʚ ʇʆʃ ʥʘ ʤʝʤʙʨʘʥʠ ʪʘ ʽʥʰʽ 

ʩʪʨʫʢʪʫʨʥʽ ʝʣʝʤʝʥʪʠ ʢʣʽʪʠʥ [10].  

ʇʨʠ ʚʠʚʯʝʥʥʽ ʚʧʣʠʚʫ ʩʧʦʣʫʢ ð ʧʦʪʝʥʮʽʡʥʠʭ 

ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʥʘ ʟʤʦʜʝʣʴʦʚʘʥʫ ʧʘʪʦʣʦʛʽʶ 

ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʜʽʶ ʨʝʯʦʚʠʥʠ, ʷʢʘ ʚʠʢʦʨʠ-

ʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʜʘʥʦʾ ʧʘʪʦʣʦʛʽʾ, ʥʝ 

ʣʠʰʝ ʥʘ ʦʨʛʘʥʠ-ʤʽʰʝʥʽ, ʘ ʡ ʥʘ ʦʨʛʘʥʠ, ʷʢʽ ʙʝʨʫʪʴ ʘʢ-

ʪʠʚʥʫ ʫʯʘʩʪʴ ʫ ʧʨʦʮʝʩʘʭ ʤʝʪʘʙʦʣʽʟʤʫ ʜʘʥʦʾ ʨʝʯʦ-

ʚʠʥʠ (ʧʝʯʽʥʢʘ, ʥʠʨʢʠ, ʧʽʜʰʣʫʥʢʦʚʘ ʟʘʣʦʟʘ ʽ ʪ.ʜ.).  

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʚʯʠʪʠ ʝʬʝʢ-

ʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʘ ʛʣʫʪʘʨʛʽʥʫ 

ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʱʫʨʘʤ ʟ ʢʦʣʦʨʝʢʪʘʣʴʥʠʤ ʨʘʢʦʤ ʮʠ-

ʪʦʩʪʘʪʠʢʘ ʢʩʝʣʦʜʠ.  

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ 72 ʥʝʣʽʥʽʡʥʠʭ 

ʙʽʣʠʭ ʱʫʨʘʭ-ʩʘʤʮʷʭ, ʚʽʢʦʤ 6 ʤʽʩʷʮʽʚ ʟ ʧʦʯʘʪʢʦʚʦʶ 

ʤʘʩʦʶ 180-190 ʛ. ʑʫʨʽʚ ʫʪʨʠʤʫʚʘʣʠ ʚ ʫʤʦʚʘʭ 

ʚʽʚʘʨʽʶ ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʥʘ ʩʪʘʥʜʘʨʪʥʦʤʫ ʭʘʨʯʦʚʦʤʫ ʨʘʮʽʦʥʽ 

ʧʨʠ ʥʦʨʤʘʣʴʥʦʤʫ ʩʚʽʪʣʦʚʦʤʫ ʜʥʽ. ɺʩʽ ʤʘʥʽʧʫʣʷʮʽʾ ʟ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʪʚʘʨʠʥʘʤʠ ʟʜʽʡʩʥʶʚʘʣʠ ʽʟ ʜʦ-

ʪʨʠʤʘʥʥʷʤ ʧʨʘʚʠʣ çɭʚʨʦʧʝʡʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ ʧʨʦ ʟʘ-

ʭʠʩʪ ʭʨʝʙʝʪʥʠʭ ʪʚʘʨʠʥ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʜʦʩʣʽʜʥʠʭ ʪʘ ʽʥʰʠʭ ʥʘʫʢʦʚʠʭ ʮʽʣʝʡè [11].  

ʇʽʜʜʦʩʣʽʜʥʽ ʪʚʘʨʠʥʠ ʙʫʣʠ ʨʦʟʜʽʣʝʥʽ ʥʘ ʪʘʢʽ 

ʛʨʫʧʠ: ʢʦʥʪʨʦʣʴʥʽ ï 6 ʪʚʘʨʠʥ; ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ 

ʛʨʫʧʘ ʪʚʘʨʠʥ, ʫʨʘʞʝʥʠʭ ʜʠʤʝʪʠʣʛʽʜʨʘʟʠʥʦʤ (ʟ ʥʠʭ: 

ʚʠʚʝʜʝʥʽ ʟ ʝʢʩʧʝʨʠʤʝʥʪʫ ʯʝʨʝʟ 1 ʤʽʩʷʮʴ ï 6 ʦʩʦʙʠʥ; 

ʚʠʚʝʜʝʥʽ ʟ ʝʢʩʧʝʨʠʤʝʥʪʫ ʯʝʨʝʟ 2 ʤʽʩʷʮʽ ï 6 ʦʩʦʙʠʥ; 

ʚʠʚʝʜʝʥʽ ʟ ʝʢʩʧʝʨʠʤʝʥʪʫ ʯʝʨʝʟ 3 ʤʽʩʷʮʽ ï 6 ʦʩʦʙʠʥ; 

4, 5, 6, 7 ʤʽʩʷʮʽʚ ï 24 ʦʩʦʙʠʥʠ); ʛʨʫʧʘ ʪʚʘʨʠʥ, ʫʨʘ-

ʞʝʥʠʭ ʜʠʤʝʪʠʣʛʽʜʨʘʟʠʥʦʤ, ʷʢʠʤ ʚʚʦʜʠʣʠ ʢʦʤʧʦ-

ʥʝʥʪʠ ʮʠʪʦʩʪʘʪʠʯʥʦʾ ʪʝʨʘʧʽʾ ï 12 ʱʫʨʽʚ (ʽʟ ʥʠʭ 6 ʱʫ-

ʨʽʚ ʦʪʨʠʤʫʚʘʣʠ ʂʩʝʣʦʜʫ ʧʨʦʪʷʛʦʤ 14 ʜʥʽʚ, 6 ʪʚʘʨʠʥ 

ï ʧʨʦʪʷʛʦʤ 21 ʜʥʷ). ʑʝ ʜʚʽ ʛʨʫʧʠ ʪʚʘʨʠʥ, ʫʨʘʞʝʥʠʭ 

ɼʄɻ ʪʘ, ʷʢʽ ʧʽʜʜʘʚʘʣʠʩʴ ʜʽʾ ʂʩʝʣʦʜʠ, ʦʪʨʠʤʫʚʘʣʠ 

ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨ ʛʣʫʪʘʨʛʽʥ (6 ʪʚʘʨʠʥ ʧʨʦʪʷʛʦʤ 14 

ʜʥʽʚ, 6 ï ʧʨʦʪʷʛʦʤ 21 ʜʥʷ). 

1,2-ʜʠʤʝʪʠʣʛʽʜʨʘʟʠʥʫ ʛʽʜʨʦʭʣʦʨʠʜ (ɼʄɻ) 

(ʬʽʨʤʠ SIGMA-ALDRICH CHEMIE ʚʠʨʦʙʥʠʮʪʚʦ 

ʗʧʦʥʽʷ ʩʝʨʽʷ D161802) ʚʚʦʜʠʣʠ, ʧʦʧʝʨʝʜʥʴʦ ʨʦ-

ʟʚʽʚʰʠ ʽʟʦʪʦʥʽʯʥʠʤ ʨʦʟʯʠʥʦʤ ʥʘʪʨʽʶ ʭʣʦʨʠʜʫ. ʂʘʥ-

ʮʝʨʦʛʝʥ ʚʚʦʜʠʣʠ ʧʽʜʰʢʽʨʥʦ ʚ ʤʽʞʣʦʧʘʪʢʦʚʫ ʦʙʣʘʩʪʴ 

ʚ ʜʦʟʽ 7,2 ʤʛ/ʢʛ (ʚ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʜʽʶʯʫ ʨʝʯʦʚʠʥʫ) 1 

ʨʘʟ ʥʘ ʪʠʞʜʝʥʴ ʚʧʨʦʜʦʚʞ 30 ʪʠʞʥʽʚ, ʯʽʪʢʦ ʧʦ ʤʘʩʽ 

ʪʚʘʨʠʥʠ [12]. ʂʦʥʪʨʦʣʝʤ ʜʣʷ ʛʨʫʧʠ ʪʚʘʨʠʥ ʟ ʚʚʝʜʝʥ-

ʥʷʤ ɼʄɻ ʙʫʣʠ ʱʫʨʠ, ʷʢʠʤ ʚ ʘʥʘʣʦʛʽʯʥʫ ʜʽʣʷʥʢʫ 

ʪʽʣʘ ʱʦʪʠʞʥʷ ʧʽʜʰʢʽʨʥʦ ʚʚʦʜʠʣʠ 0,1 ʤʣ ʬʽʟʽʦʣʦʛʽʯ-

ʥʦʛʦ ʨʦʟʯʠʥʫ ʥʘ 100 ʛʨʘʤ ʤʘʩʠ ʪʽʣʘ.  

ʗʢ ʢʦʤʧʦʥʝʥʪ ʮʠʪʦʩʪʘʪʠʯʥʦʾ ʪʝʨʘʧʽʾ ʚʠʢʦʨʠ-

ʩʪʦʚʫʚʘʣʠ ʧʨʝʧʘʨʘʪ ʂʩʝʣʦʜʘ. ɺʨʘʭʦʚʫʶʯʠ ʰʣʷʭ ʟʘ-

ʩʪʦʩʫʚʘʥʥʷ ʧʨʝʧʘʨʘʪʫ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʦʥʢʦʭʚʦʨʠʭ, 

ʂʩʝʣʦʜʫ ʚʚʦʜʠʣʠ ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʢʦʚʦ ʱʦʜʝʥʥʦ ʚ 

ʜʦʟʽ 134 ʤʛ/ʢʛ ʤʘʩʠ ʪʽʣʘ ʪʚʘʨʠʥʠ ʧʨʦʪʷʛʦʤ 21 ʜʥʷ, 

ʧʦʯʠʥʘʶʯʠ ʚʽʜʨʘʟʫ ʧʽʩʣʷ 7-ʤʽʩʷʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʦʥʢʦʧʨʦʮʝʩʫ. ɼʦʟʫ ʮʠʪʦʩʪʘʪʠʢʘ ʧʽʜʙʠʨʘʣʠ, ʢʦʨʠ-

ʩʪʫʶʯʠʩʴ ʽʥʩʪʨʫʢʮʽʻʶ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʝʧʘʨʘʪʫ 

ʪʘ, ʚʨʘʭʦʚʫʶʯʠ ʚʠʜʦʚʫ ʯʫʪʣʠʚʽʩʪʴ ʪʚʘʨʠʥ (ʧʝʨʝʨʘ-

ʭʫʥʦʢ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʖ.ʈ. ʈʠʙʦʣʦʚʣʻʚʠʤ) [13]. 

ɼʣʷ ʫʩʫʥʝʥʥʷ ʧʦʙʽʯʥʦʾ ʜʽʾ ʮʠʪʦʩʪʘʪʠʢʘ ʥʘ ʧʝʯʽʥʢʫ 

ʚʚʦʜʠʣʠ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨ ʛʣʫʪʘʨʛʽʥ (ʽʥʪʨʘʛʘ-

ʩʪʨʘʣʴʥʦ ʫ ʜʦʟʽ 130 ʤʛ/ʢʛ) ʧʨʦʪʷʛʦʤ 21 ʜʥʷ ʧʽʩʣʷ ʤʦ-

ʜʝʣʶʚʘʥʥʷ ʦʥʢʦʧʨʦʮʝʩʫ ʪʘ ʜʽʾ ʂʩʝʣʦʜʠ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʟʘʙʽʨ ʢʨʦʚʽ 

ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʟʜʽʡʩʥʶʚʘʣʠ ʚ ʦʜʠʥ ʯʘʩ ʜʦʙʠ 

(10.00ï12.00 ʛʦʜ) ʫ ʩʧʝʮʽʘʣʴʥʦʤʫ ʧʨʠʤʽʱʝʥʥʽ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ ʧʦʚʽʪʨʷ 18-20ʦʉ. 

ʋ ʩʠʨoʚaʪʮʽ ʢʨoʚʽ ʪa ʛoʤoʛʝʥaʪʽ ʧʝʯʽʥʢʠ 

ʜoʩʣʽʜʞʫʚaʣʠ ʚʤʽʩʪ ʊɹʂ-aʢʪʠʚʥʠʭ ʧʨoʜʫʢʪʽʚ (ʊɹʂ-

ɸʇ) [14], ʢʘʪʘʣʘʟʥʫ (ʂʘʪ) ʘʢʪʠʚʥʽʩʪʴ [15]; ʚʤʽʩʪ 

ʚʽʜʥʦʚʣʝʥʦʛʦ ʛʣʫʪʘʪʽʦʥʫ (ɺɻ) [16]; ʫ ʩʠʨʦʚʘʪʮʽ 

ʢʨʦʚʽ ʚʤʽʩʪ ʮʝʨʫʣʦʧʣʘʟʤʽʥʫ (ʎʇ) [17] ʪʘ ʫ ʧʝʯʽʥʮʽ ï 

ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʥʫ (ʉʆɼ) ʘʢʪʠʚʥʽʩʪʴ [16]. 

ʆʙʨʦʙʢʘ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʚʠʢʦʥʫʚʘʣʘʩʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʘʢʝʪʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

SPSS-22 [18]. ʆʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʤʘʣʠ ʧʘʨʘʤʝʪʨʠʯ-

ʥʠʡ ʨʦʟʧʦʜʽʣ, ʪʦʤʫ ʨʽʟʥʠʮʷ ʤʽʞ ʛʨʫʧʘʤʠ ʙʫʣʘ ʧʨʦ-

ʘʥʘʣʽʟʦʚʘʥʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ t-ʢʨʠʪʝʨʽʶ ʉʪʴʶʜʝʥʪʘ ʪʘ 

ʥʝʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʢʨʠʪʝʨʽʶ ɺʽʣʢʦʢʩʦʥʘ ʜʣʷ ʟʚôʷʟʘ-

ʥʠʭ ʚʠʙʽʨʦʢ. ʂʨʠʪʝʨʽʡ ɢ2 ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ 

ʦʮʽʥʢʠ ʨʽʟʥʠʮʽ ʤʽʞ ʢʘʪʝʛʦʨʽʘʣʴʥʠʤʠ ʜʘʥʠʤʠ. ʈʽʟ-

ʥʠʮʷ ʟʥʘʯʝʥʴ ʡʤʦʚʽʨʥʦʩʪʽ ʙʫʣʘ p Ó 0,95 (ʨʽʚʝʥʴ ʟʥʘ-

ʯʠʤʦʩʪʽ P). ʈʦʟʙʽʞʥʦʩʪʽ ʚʚʘʞʘʣʠʩʷ ʚʽʨʦʛʽʜʥʠʤʠ ʧʨʠ 

p Ò 0,05. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ 

 ʈʦʟʚʠʪʦʢ ʟʣʦʷʢʽʩʥʠʭ ʧʫʭʣʠʥ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʢʦ-

ʣʦʨʝʢʪʘʣʴʥʠʭ, ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʦʢʩʠʜʘʪʠʚʥʠʤ 

ʩʪʨʝʩʦʤ ʚʥʘʩʣʽʜʦʢ ʥʘʢʦʧʠʯʝʥʥʷ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʘʢʪʠʚʥʠʭ ʬʦʨʤ ʦʢʩʠʛʝʥʫ, ʷʢʽ ʩʪʠʤʫʣʶʶʪʴ ʧʨʦʮʝʩʠ 

ʇʆʃ ʽ ʧʦʨʫʰʫʶʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʘʥʪʠʦʢʩʠʜʘʥʪ-

ʥʠʭ ʟʘʭʠʩʥʠʭ ʩʠʩʪʝʤ ʢʣʽʪʠʥʠ [19]. ʇʨʦʭʦʜʞʝʥʥʷ ʨʝ-

ʘʢʮʽʡ ʚʽʣʴʥʦʨʘʜʠʢʘʣʴʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʚ ʣʽʧʽʜʥʦʤʫ 

ʩʫʙʩʪʨʘʪʽ ʩʧʨʠʷʻ ʫʪʚʦʨʝʥʥʶ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʨʦ-

ʜʫʢʪʽʚ ʇʆʃ, ʷʢʽ ʟʜʘʪʥʽ ʛʘʣʴʤʫʚʘʪʠ ʧʨʦʣʽʬʝʨʘʪʠʚʥʫ 

ʘʢʪʠʚʥʽʩʪʴ ʢʣʽʪʠʥ.  

ʆʜʥʠʤʠ ʽʟ ʧʨʦʤʽʞʥʠʭ ʧʨʦʜʫʢʪʽʚ ʇʆʃ ʻ ʧʨʦ-

ʜʫʢʪʠ, ʷʢʽ ʨʝʘʛʫʶʪʴ ʟ ʪʽʦʙʘʨʙʽʪʫʨʦʚʦʶ ʢʠʩʣʦʪʦʶ, 

ʟʤʽʥʠ ʾʭ ʚʤʽʩʪʫ ʚ ʢʨʦʚʽ ʻ ʤʘʨʢʝʨʘʤʠ ʘʢʪʠʚʥʦʩʪʽ ʧʨʦ-

ʮʝʩʽʚ ʣʽʧʦʧʝʨʦʢʩʠʜʘʮʽʾ.  

ɿʘ ʫʤʦʚ ɼʄɻ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʢʘʥʮʝʨʦʛʝʥʝʟʫ 

ʚʽʜʤʽʯʘʣʦʩʴ ʚʽʨʦʛʽʜʥʝ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʊɹʂ-ɸʇ 

ʷʢ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ, ʪʘʢ ʽ ʚ ʧʝʯʽʥʮʽ ʱʫʨʽʚ ʧʨʦʪʷʛʦʤ 

7 ʤʽʩʷʮʽʚ ʜʦʩʣʽʜʞʝʥʥʷ (ʪʘʙʣ.1). ɼʦ ʢʽʥʮʷ ʝʢʩʧʝʨʠ-

ʤʝʥʪʫ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʧʝʨʝʚʠ-

ʱʫʚʘʚ ʨʽʚʝʥʴ ʪʚʘʨʠʥ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʚ 3,5 ʨʘʟʘ. 

ʇʽʩʣʷ 14 ʜʥʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʪʦʩʪʘʪʠʢʘ ʂʩʝʣʦʜʠ 

ʚʤʽʩʪ ʊɹʂ-ɸʇ ʧʽʜʚʠʱʠʚʩʷ ʱʝ ʥʘ 13 % ʱʦʜʦ ʨʽʚʥʷ 

ʫʨʘʞʝʥʠʭ ɼʄɻ ʪʚʘʨʠʥ, ʯʝʨʝʟ 21 ʜʝʥʴ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʮʠʪʦʩʪʘʪʠʯʥʦʾ ʪʝʨʘʧʽʾ ʚʽʥ ʙʫʚ ʥʘʡʚʠʱʠʤ ʽ ʩʪʘʥʦʚʠʚ 

375 % ʧʦʨʽʚʥʷʥʦ ʟ 353 % ʫ ʱʫʨʽʚ, ʷʢʽ ʥʝ ʦʪʨʠʤʫʚʘʣʠ 

ʂʩʝʣʦʜʫ.  

ʋ ʧʝʯʽʥʮʽ ʪʚʘʨʠʥ ʽʟ ʢʦʣʦʨʝʢʪʘʣʴʥʠʤ ʨʘʢʦʤ 

ʚʤʽʩʪ ʊɹʂ-ɸʇ ʧʽʜʚʠʱʠʚʩʷ ʜʦ ʢʽʥʮʷ 7-ʦʛʦ ʤʽʩʷʮʷ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʚ 2,6 ʨʘʟʘ ʧʦʨʽʚʥʷʥʦ ʟ ʛʨʫʧʦʶ ʢʦʥ-

ʪʨʦʣʴʥʠʭ ʱʫʨʽʚ. ʇʽʩʣʷ 14-ʜʝʥʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʂʩʝʣʦʜʠ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʧʽʜʚʠʱʠʚʩʷ ʥʘ 11 %, ʧʽʩʣʷ 

21-ʜʝʥʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ï ʥʘ 15 % ʱʦʜʦ ʨʽʚʥʷ ʫʨʘ-

ʞʝʥʠʭ ʪʚʘʨʠʥ. 

  



Sciences of Europe # 48, (2020)  29 

ʊaʙʣʠʮʷ 1 

ɺʤʽʩʪ ʊɹʂ-Aʇ ʫ ʩʠʨoʚaʪʮʽ ʢʨoʚʽ ʪa ʧʝʯʽʥʮʽ ʱʫʨʽʚ ʧʨʠ ʜʠʤʝʪʠʣʛʽʜʨaʟʠʥoʚoʤʫ ʫʨaʞʝʥʥʽ ʪa ʧʽʩʣʷ 

ʟaʩʪoʩʫʚaʥʥʷ ʛʣʫʪʘʨʛʽʥʫ ʥʘ ʪʣʽ ʮʠʪʦʩʪʘʪʠʯʥʦʾ ʪʝʨʘʧʽʾ (ʄÑm; n=72) 

ɻʨʫʧʠ ʪʚʘʨʠʥ / ʪʝʨʤʽʥʠ ʫʨʘʞʝʥʥʷ ʜʠʤʝʪʠʣʛʽʜʨʘʟʠ-

ʥʦʤ 

ʉʠʨʦʚʘʪʢʘ 

ʢʨʦʚʽ(ʤʢʤʦʣʴ/ʣ) 

ʇʝʯʽʥʢʘ 

(ʤʢʤʦʣʴ/ʢʛ) 

ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ 2,60Ñ0,20 10,33Ñ0,34 

1 ʤʽʩʷʮʴ ʫʨʘʞʝʥʥʷ 4,41Ñ0,10* 12,47Ñ0,33* 

2 ʤʽʩʷʮʽ ʫʨʘʞʝʥʥʷ 5,11Ñ0,09* 13,55Ñ0,24* 

3 ʤʽʩʷʮʽ ʫʨʘʞʝʥʥʷ 5,88Ñ0,11* 16,55Ñ0,35* 

4 ʤʽʩʷʮʽ ʫʨʘʞʝʥʥʷ 6,35Ñ0,17* 18,32Ñ0,41* 

5 ʤʽʩʷʮʽʚ ʫʨʘʞʝʥʥʷ 7,52Ñ0,12* 19,54Ñ0,38* 

6 ʤʽʩʷʮʽʚ ʫʨʘʞʝʥʥʷ 8,66Ñ0,12* 25,28Ñ0,71* 

7 ʤʽʩʷʮʽʚ ʫʨʘʞʝʥʥʷ 9,18Ñ0,11* 27,19Ñ0,80* 

7 ʤʽʩ ʫʨʘʞʝʥʥʷ + ʂʩʝʣʦʜʘ (14 ʜʥʽʚ) 9,53Ñ0,10 28,27Ñ0,14 

7 ʤʽʩ ʫʨʘʞʝʥʥʷ +ʂʩʝʣʦʜʘ+ʛʣʫʪʘʨʛʽʥ (14 ʜʥʽʚ) 8,21Ñ0,33# 19,35Ñ0,81# 

7 ʤʽʩ ʫʨʘʞʝʥʥʷ + ʂʩʝʣʦʜʘ (21 ʜʝʥʴ) 9,75Ñ0,10** 28,75Ñ0,43 

7 ʤʽʩ ʫʨʘʞʝʥʥʷ+ʂʩʝʣʦʜʘ+ʛʣʫʪʘʨʛʽʥ (21 ʜʝʥʴ) 5,34Ñ0,15# 15,90Ñ0,75# 

ʇʨʠʤʽʪʢʘ: * - ʚʽʨʦʛʽʜʥʽ ʟʤʽʥʠ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʪʚʘʨʠʥ ʢʦʥʪʨʦʣʶ ʪʘ ʫʨʘʞʝʥʠʤʠ ʜʠʤʝʪʠʣʛʽʜʨʘʟʠʥʦʤ; 

** - ʚʽʨʦʛʽʜʥʽ ʟʤʽʥʠ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʫʨʘʞʝʥʠʭ ʪʚʘʨʠʥ ʽ ʪʚʘʨʠʥʘʤʠ, ʷʢʽ ʧʽʩʣʷ ʫʨʘʞʝʥʥʷ ʢʘʥʮʝʨʦʛʝʥʦʤ ʧʽʜ-

ʜʘʚʘʣʠʩʴ ʜʽʾ ʮʠʪʦʩʪʘʪʠʢʘ ʂʩʝʣʦʜʠ; # - ʚʽʨʦʛʽʜʥʽ ʟʤʽʥʠ ʤʽʞ ʫʨʘʞʝʥʠʤʠ ʢʘʥʮʝʨʦʛʝʥʦʤ ʪʚʘʨʠʥʘʤʠ, ʷʢʽ ʦʪʨʠ-

ʤʫʚʘʣʠ ʂʩʝʣʦʜʫ ʪʘ ʪʚʘʨʠʥʘʤʠ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʦʜʥʦʯʘʩʥʦ ʂʩʝʣʦʜʫ ʪʘ ʛʣʫʪʘʨʛʽʥ 

 

ʆʪʞʝ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʂʩʝʣʦʜʠ ʧʨʠʟʚʝʣʦ ʜʦ ʱʝ 

ʙʽʣʴʰʦʾ ʘʢʪʠʚʘʮʽʾ ʦʢʠʩʥʶʚʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʪʚʘ-

ʨʠʥ, ʷʢʠʤ ʽʥʜʫʢʫʚʘʣʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʢʘʥʮʝʨʦ-

ʛʝʥʝʟ. ʆʯʝʚʠʜʥʦ, ʮʝ ʻ ʧʨʦʷʚʦʤ ʧʦʙʽʯʥʦʾ ʜʽʾ ʥʘ 

ʧʝʯʽʥʢʫ ʟʘʩʪʦʩʦʚʘʥʦʛʦ ʥʘʤʠ ʮʠʪʦʩʪʘʪʠʢʘ, ʱʦ ʽ ʨʦ-

ʙʠʪʴ ʜʦʮʽʣʴʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘ ʜʘʥʠʭ ʫʤʦʚ ʛʝʧʘ-

ʪʦʧʨʦʪʝʢʪʦʨʽʚ. 

ʋ ʱʫʨʽʚ ʟ ʽʥʜʫʢʦʚʘʥʠʤ ʢʘʥʮʝʨʦʛʝʥʝʟʦʤ, ʷʢʠʤ 

ʥʘ ʪʣʽ ʮʠʪʦʩʪʘʪʠʯʥʦʾ ʪʝʨʘʧʽʾ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʛʝʧʘʪʦ-

ʧʨʦʪʝʢʪʦʨ ʛʣʫʪʘʨʛʽʥ, ʚʤʽʩʪ ʧʨʦʜʫʢʪʽʚ ʣʽʧʦʧʝʨʦʢʩʠ-

ʜʘʮʽʾ ʚʽʨʦʛʽʜʥʦ (ʨÒ0,05) ʟʥʠʞʫʚʘʚʩʷ ʫ ʩʠʨʦʚʘʪʮʽ 

ʢʨʦʚʽ ʪʘ ʧʝʯʽʥʮʽ. ʇʽʩʣʷ 21 ʜʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʣʫ-

ʪʘʨʛʽʥʫ ʧʦʢʘʟʥʠʢ ʟʥʠʟʠʚʩʷ ʚ 1,8 ʨʘʟʘ ʚ ʦʙʠʜʚʦʭ ʜʦ-

ʩʣʽʜʞʫʚʘʥʠʭ ʪʢʘʥʠʥʘʭ ʧʦʨʽʚʥʷʥʦ ʟ ʪʚʘʨʠʥʘʤʠ, ʷʢʽ 

ʜʘʥʠʡ ʧʨʝʧʘʨʘʪ ʥʝ ʦʪʨʠʤʫʚʘʣʠ.  

ɿʘʛʘʣʴʥʦʚiʜʦʤʦ, ʱʦ ʙʫʜʴ-ʷʢʠʡ ʧʘʪʦʣʦʛiʯʥʠʡ 

ʧʨʦʮʝʩ ʚiʜʙʫʚʘʻʪʴʩʷ ʥʘ ʪʣʽ ʫʪʚʦʨʝʥʥʷ ʘʢʪʠʚʥʠʭ 

ʬʦʨʤ ʦʢʩʠʛʝʥʫ ʪʘ iʥʪʝʥʩʠʬiʢʘʮiʾ ʚiʣʴʥʦʨʘʜʠʢʘʣʴ-

ʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʙiʦʩʫʙʩʪʨʘʪiʚ. ɿ iʥʪʝʥʩʠʚʥiʩʪʶ ʧʨʦ-

ʮʝʩʽʚ ʇʆʃ i ʥʘʛʨʦʤʘʜʞʝʥʥʷʤ ʪʦʢʩʠʯʥʠʭ ʧʝʨʝʢʠ-

ʩʥʠʭ ʧʨʦʜʫʢʪiʚ (ʧʝʨʝʢʠʩʠ ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʘʣʴ-

ʜʝʛiʜiʚ, ʢʝʪʦʥiʚ ʪʦʱʦ), ʷʢi ʚʠʢʣʠʢʘʶʪʴ ʟʥʠʞʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪi ʟʘʭʠʩʥʠʭ ʩʠʣ ʦʨʛʘʥʽʟʤʫ, ʧʦʚôʷʟʘʥʘ ʘʢ-

ʪʠʚʥiʩʪʴ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ ʝʥʟʠʤʽʚ [20].  

ʉʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʘ ï ʝʥʟʠʤ, ʷʢʠʡ ʧʽʜʪʨʠʤʫʻ 

ʪʘ ʢʦʥʪʨʦʣʶʻ ʨʽʚʝʥʴ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ ʫ ʢʨʦʚʽ ʽ, ʪʘ-

ʢʠʤ ʯʠʥʦʤ, ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʥʦʨʤʘʣʴʥʦʛʦ ʚʠʢʦʨʠ-

ʩʪʘʥʥʷ ʢʠʩʥʝʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʦʨʛʘʥʽʟʤʫ. ʆʢʨʽʤ 

ʪʦʛʦ, ʉʆɼ ʫʩʧʽʰʥʦ ʜʝʘʢʪʠʚʫʻ ʦʜʠʥ ʟ ʥʘʡʥʝʙʝʟ-

ʧʝʯʥʽʰʠʭ ʜʣʷ ʢʣʽʪʠʥ ʪʦʢʩʠʥʽʚ ï ʘʢʪʠʚʥʽ ʬʦʨʤʠ ʦʢ-

ʩʠʛʝʥʫ (ɸʌʆ). ʇʽʩʣʷ ʨʦʟʧʘʜʫ ɸʌʆ ʫʪʚʦʨʶʻʪʴʩʷ 

ʛʽʜʨʦʛʝʥʫ ʧʝʨʦʢʩʠʜ, ʷʢʠʡ ʟʜʘʪʥʠʡ ʧʦʰʢʦʜʠʪʠ ʩʫʧʝ-

ʨʦʢʩʠʜʜʠʩʤʫʪʘʟʫ. ɿ ʮʽʻʾ ʧʨʠʯʠʥʠ ʉʆɼ ʟʘʚʞʜʠ 

ʬʫʥʢʮʽʦʥʫʻ ʨʘʟʦʤ ʽʟ ʢʘʪʘʣʘʟʦʶ. ʂʘʪʘʣʘʟʘ ʜʦʩʠʪʴ 

ʰʚʠʜʢʦ ʨʦʟʱʝʧʣʶʻ ʰʢʽʜʣʠʚʠʡ ʜʣʷ ʉʆɼ ʛʽʜʨʦʛʝʥʫ 

ʧʝʨʦʢʩʠʜ ʥʘ ʚʦʜʫ ʽ ʢʠʩʝʥʴ [20]. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʠ-

ʩʦʢʫ ʩʧʝʮʠʬʽʯʥʽʩʪʴ, ʫ ʧʝʚʥʠʭ ʫʤʦʚʘʭ ʉʆɼ ʤʦʞʝ 

ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʛʽʜʨʦʛʝʥʫ ʧʝʨʦʢʩʠʜʦʤ ʽ ʚʠʩʪʫʧʘʪʠ ʷʢ 

ʧʨʦʦʢʩʠʜʘʥʪ, ʽʥʽʮʽʶʶʯʠ ʫʪʚʦʨʝʥʥʷ ʩʫʧʝʨʦʢʩʠʜʥʦʛʦ 

ʘʥʽʦʥʫ ʪʘ ʛʽʜʨʦʢʩʠʣʴʥʦʛʦ ʨʘʜʠʢʘʣʫ. ɺʘʞʣʠʚʦ ʚʽʜ-

ʟʥʘʯʠʪʠ, ʱʦ ʷʢ ʟʥʠʞʝʥʥʷ, ʪʘʢ ʽ ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚ-

ʥʦʩʪʽ ʉʆɼ ʻ ʧʨʠʯʠʥʦʶ ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦ-

ʮʝʩʽʚ. ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʚʥʘʩʣʽʜʦʢ ʥʝʜʦʩʪʘʪʥʴʦʛʦ 

ʟʘʭʠʩʪʫ ʚʽʜ ɸʌʆ, ʫ ʜʨʫʛʦʤʫ ï ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʦʩʠ-

ʣʝʥʥʷ ʮʠʪʦʪʦʢʩʠʯʥʦʾ ʜʽʾ ʛʽʜʨʦʛʝʥʫ ʧʝʨʦʢʩʠʜʫ, ʱʦ 

ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʨʝʘʢʮʽʾ ʜʠʩʤʫʪʘʮʽʾ ʩʫʧʝʨʦʢʩʠʜʫ [20]. 

ɿʘ ʫʤʦʚ ɼʄɻ- ʽʥʜʫʢʦʚʘʥʦʛʦ ʢʘʥʮʝʨʦʛʝʥʝʟʫ 

ʚʽʜʤʽʯʝʥʦ ʧʽʜʚʠʱʝʥʥʷ ʉʆɼ ʘʢʪʠʚʥʦʩʪʽ ʥʘ ʧʦʯʘʪʢʦ-

ʚʠʭ ʪʝʨʤʽʥʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʨʽʟʢʝ ʟʥʠʞʝʥʥʷ ʾʾ ʜʦ 

ʢʽʥʮʷ ʝʢʩʧʝʨʠʤʝʥʪʫ (ʪʘʙʣ.2). 
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ʊʘʙʣʠʮʷ 2 

ɼʠʥʘʤʽʢʘ ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫ ʧʝʯʽʥʮʽ ʱʫʨʽʚ ʧʨʠ ʜʠʤʝʪʠʣʛʽʜʨaʟʠʥoʚoʤʫ ʫʨaʞʝʥʥʽ ʪa 

ʧʽʩʣʷ ʟaʩʪoʩʫʚaʥʥʷ ʛʣʫʪʘʨʛʽʥʫ ʥʘ ʪʣʽ ʮʠʪʦʩʪʘʪʠʯʥʦʾ ʪʝʨʘʧʽʾ (ʄÑm; n=72) 

ɻʨʫʧʠ ʪʚʘʨʠʥ / ʪʝʨʤʽʥʠ ʫʨʘʞʝʥʥʷ ʜʠʤʝʪʠʣʛʽʜʨʘʟʠʥʦʤ ʇʝʯʽʥʢʘ (ʫʤ.ʦʜ. /ʤʛ) 

ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ 0,45Ñ0,01 

1 ʤʽʩʷʮʴ ʫʨʘʞʝʥʥʷ 0,64Ñ0,05* 

2 ʤʽʩʷʮʽ ʫʨʘʞʝʥʥʷ 0,97Ñ0,02* 

3 ʤʽʩʷʮʽ ʫʨʘʞʝʥʥʷ 1,10Ñ0,01* 

4 ʤʽʩʷʮʽ ʫʨʘʞʝʥʥʷ 0,62Ñ0,04* 

5 ʤʽʩʷʮʽʚ ʫʨʘʞʝʥʥʷ 0,50Ñ0,01* 

6 ʤʽʩʷʮʽʚ ʫʨʘʞʝʥʥʷ 0,39Ñ0,01* 

7 ʤʽʩʷʮʽʚ ʫʨʘʞʝʥʥʷ 0,21Ñ0,006* 

7 ʤʽʩ ʫʨʘʞʝʥʥʷ + ʂʩʝʣʦʜʘ (14 ʜʥʽʚ) 0,15Ñ0,01** 

7 ʤʽʩ ʫʨʘʞʝʥʥʷ +ʂʩʝʣʦʜʘ+ʛʣʫʪʘʨʛʽʥ (14 ʜʥʽʚ) 0,24Ñ0,02# 

7 ʤʽʩ ʫʨʘʞʝʥʥʷ + ʂʩʝʣʦʜʘ (21 ʜʝʥʴ) 0,14Ñ0,01** 

7 ʤʽʩ ʫʨʘʞʝʥʥʷ+ʂʩʝʣʦʜʘ+ʛʣʫʪʘʨʛʽʥ (21 ʜʝʥʴ) 0,32Ñ0,03# 

ʇʨʠʤʽʪʢʘ: * - ʚʽʨʦʛʽʜʥʽ ʟʤʽʥʠ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʪʚʘʨʠʥ ʢʦʥʪʨʦʣʶ ʪʘ ʫʨʘʞʝʥʠʤʠ ʜʠʤʝʪʠʣʛʽʜʨʘʟʠʥʦʤ; 

** - ʚʽʨʦʛʽʜʥʽ ʟʤʽʥʠ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʫʨʘʞʝʥʠʭ ʪʚʘʨʠʥ ʽ ʪʚʘʨʠʥʘʤʠ, ʷʢʽ ʧʽʩʣʷ ʫʨʘʞʝʥʥʷ ʢʘʥʮʝʨʦʛʝʥʦʤ ʧʽʜ-

ʜʘʚʘʣʠʩʴ ʜʽʾ ʮʠʪʦʩʪʘʪʠʢʘ ʂʩʝʣʦʜʠ; # - ʚʽʨʦʛʽʜʥʽ ʟʤʽʥʠ ʤʽʞ ʫʨʘʞʝʥʠʤʠ ʢʘʥʮʝʨʦʛʝʥʦʤ ʪʚʘʨʠʥʘʤʠ, ʷʢʽ ʦʪʨʠ-

ʤʫʚʘʣʠ ʂʩʝʣʦʜʫ ʪʘ ʪʚʘʨʠʥʘʤʠ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʦʜʥʦʯʘʩʥʦ ʂʩʝʣʦʜʫ ʪʘ ʛʣʫʪʘʨʛʽʥ 

 

ʅʘʡʚʠʱʦʶ ʉʆɼ ʘʢʪʠʚʥʽʩʪʴ ʚʠʷʚʠʣʘʩʴ ʯʝʨʝʟ 3 

ʤʽʩʷʮʽ ʚʽʜ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ (ʚ 2,4 ʨʘʟʘ ʧʝʨʝʚʠ-

ʱʫʚʘʣʘ ʨʽʚʝʥʴ ʱʫʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ). ʇʦʯʠʥʘ-

ʶʯʠ ʟ 4-ʛʦ ʤʽʩʷʮʷ ʜʦʩʣʽʜʞʝʥʥʷ ʘʢʪʠʚʥʽʩʪʴ ʝʥʟʠʤʫ 

ʧʦʯʘʣʘ ʟʥʠʞʫʚʘʪʠʩʴ ʽ ʥʘ 7-ʦʤʫ ʤʽʩʷʮʽ ʨʦʟʚʠʪʢʫ ʧʫʭ-

ʣʠʥʠ ʙʫʣʘ ʚ 2,1 ʨʘʟʘ ʥʠʞʯʝ ʥʦʨʤʠ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʮʠʪʦʩʪʘʪʠʯʥʦʾ ʪʝʨʘʧʽʾ ʚʧʨʦʜʦʚʞ 

14 ʪʘ 21 ʜʥʷ ʧʨʠʟʚʝʣʦ ʜʦ ʱʝ ʙʽʣʴʰʦʛʦ ʟʥʠʞʝʥʥʷ 

ʉʆɼ ʘʢʪʠʚʥʦʩʪʽ (ʚ 1,4 ʪʘ 1,5 ʨʘʟʘ ʚʽʜʧʦʚʽʜʥʦ), 

ʧʦʨʽʚʥʷʥʦ ʟ ʛʨʫʧʦʶ ʪʚʘʨʠʥ ʟ ɼʄɻ- ʫʨʘʞʝʥʥʷʤ (7 

ʤʽʩʷʮʴ ʜʦʩʣʽʜʞʝʥʥʷ). ʊʘʢʝ ʟʥʠʞʝʥʥʷ ʉʆɼ ʘʢʪʠʚ-

ʥʦʩʪʽ ʫ ʢʽʥʮʝʚʽ ʪʝʨʤʽʥʠ ʝʢʩʧʝʨʠʤʝʥʪʫ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʚʠʩʥʘʞʝʥʥʷ ʢʦʤʧʝʥʩʘʪʦʨʥʦ-ʟʘʭʠʩʥʠʭ ʩʠʩʪʝʤ ʦʨ-

ʛʘʥʽʟʤʫ ʜʦ ʢʽʥʮʷ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʧʽʜʪʚʝʨʜʞʫʻ ʫʨʘ-

ʞʝʥʥʷ ʧʝʯʽʥʢʠ, ʷʢʘ ʥʝʩʧʨʦʤʦʞʥʘ ʩʠʥʪʝʟʫʚʘʪʠ de 

novo ʝʥʟʠʤʠ, ʘʢʪʠʚʥʽʩʪʴ ʷʢʠʭ ʚʽʨʦʛʽʜʥʦ ʟʥʠʟʠʣʘʩʴ 

(ʨ Ò 0,05). 

ɿʘʩʪʦʩʦʚʘʥʠʡ ʥʘʤʠ ʛʝʧʘʪʦʧʨʦʪʝʪʦʨ ʛʣʫʪʘʨʛʽʥ 

ʧʨʦʷʚʠʚ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ. ʋʞʝ 

ʧʨʦʪʷʛʦʤ 14 ʜʥʽʚ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʩʣʽʜʞʫʚʘ-

ʥʠʡ ʧʦʢʘʟʥʠʢ ʚʽʨʦʛʽʜʥʦ (ʨÒ0,05) ʧʽʜʚʠʱʠʚʩʷ ʪʘ ʚ 1,6 

ʨʘʟʘ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʪʘʢʦʛʦ ʫ ʧʝʯʽʥʮʽ ʫʨʘʞʝʥʠʭ ɼʄɻ 

ʱʫʨʽʚ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʮʠʪʦʩʪʘʪʠʯʥʫ ʪʝʨʘʧʽʶ. ʋ 

ʢʽʥʮʝʚʦʤʫ ʪʝʨʤʽʥʽ ʝʢʩʧʝʨʠʤʝʥʪʫ (7 ʤʽʩʷʮʽʚ ʫʨʘ-

ʞʝʥʥʷ ɼʄɻ ʪʘ 21 ʜʝʥʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʂʩʝʣʦʜʠ ʪʘ ʛʝ-

ʧʘʪʦʧʨʦʪʝʢʪʦʨʘ ʛʣʫʪʘʨʛʽʥʫ) ʉʆɼ ʘʢʪʠʚʥʽʩʪʴ ʧʽʜʚʠ-

ʱʠʣʘʩʴ ʫ 2,3 ʨʘʟʘ ʱʦʜʦ ʪʚʘʨʠʥ ʟ ʢʦʣʦʨʝʢʪʘʣʴʥʠʤ 

ʨʘʢʦʤ ʪʘ ʣʽʢʦʚʘʥʠʭ ʮʠʪʦʩʪʘʪʠʢʦʤ. 

ɼʦʩʣʽʜʞʫʚʘʥʠʡ ʥʘʤʠ ʝʥʟʠʤ (ʉʆɼ) ʙʝʨʝ ʫʯʘʩʪʴ 

ʫ ʟʥʝʰʢʦʜʞʝʥʥʽ ʘʢʪʠʚʥʠʭ ʬʦʨʤ ʦʢʩʠʛʝʥʫ ʥʘ ʧʦʯʘʪ-

ʢʦʚʠʭ ʝʪʘʧʘʭ ʨʦʟʚʠʪʢʫ ʚʽʣʴʥʦʨʘʜʠʢʘʣʴʥʦʾ ʧʘʪʦʣʦʛʽʾ. 

ʄʠ ʜʦʩʣʽʜʠʣʠ ʢʘʪʘʣʘʟʥʫ ʘʢʪʠʚʥʽʩʪʴ ʚ ʫʤʦʚʘʭ ʝʢʩʧʝ-

ʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʥʢʦʛʝʥʝʟʫ, ʪʘʢ ʷʢ ʜʘʥʠʡ ʝʥʟʠʤ ʙʝʨʝ 

ʫʯʘʩʪʴ ʫ ʟʥʝʰʢʦʜʞʝʥʥʽ ʧʝʨʦʢʩʠʜʫ ʚʦʜʥʶ ʫ 

ʪʝʨʤʽʥʘʣʴʥʽʡ ʩʪʘʜʽʾ ʧʨʦʮʝʩʫ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʦʪʷʛʦʤ 7 ʤʽʩʷʮʽʚ ʨʦʟʚʠʪʢʫ 

ʦʥʢʦʧʘʪʦʣʦʛʽʾ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʧʨʦʛʨʝʩʫʶʯʝ 

ʟʥʠʞʫʻʪʴʩʷ ʢʘʪʘʣʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ (ʪʘʙʣ.3). ɺ ʦʩʪʘʥ-

ʥʽʡ ʪʝʨʤʽʥ ʜʦʩʣʽʜʞʝʥʥʷ ʚʦʥʘ ʚ 2,3 ʨʘʟʘ ʥʠʞʯʘ ʨʽʚʥʷ 

ʛʨʫʧʠ ʢʦʥʪʨʦʣʶ. ʇʽʩʣʷ 14-ʪʠ ʪʘ 21-ʪʠ ʜʝʥʥʦʛʦ ʟʘ-

ʩʪʦʩʫʚʘʥʥʷ ʂʩʝʣʦʜʠ ʘʢʪʠʚʥʽʩʪʴ ʝʥʟʠʤʫ ʱʝ ʙʽʣʴʰʝ 

ʟʥʠʟʠʣʘʩʴ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ 

ʛʝʧʘʪʦʪʦʢʩʠʯʥʠʡ ʚʧʣʠʚ ʟʘʩʪʦʩʦʚʘʥʦʛʦ ʥʘʤʠ ʮʠʪʦ-

ʩʪʘʪʠʢʘ ʥʘ ʧʝʯʽʥʢʫ, ʪʘʢ ʷʢ ʩʘʤʝ ʚ ʮʴʦʤʫ ʦʨʛʘʥʽ ʧʨʦ-

ʭʦʜʠʪʴ ʩʠʥʪʝʟ ʝʥʟʠʤʫ ʪʘ ʦʩʥʦʚʥʘ ʡʦʛʦ ʤʘʩʘ ʣʦ-

ʢʘʣʽʟʫʻʪʴʩʷ ʩʘʤʝ ʚ ʛʝʧʘʪʦʮʠʪʘʭ. ʋ ʧʝʯʽʥʮʽ ʩʧʦ-

ʩʪʝʨʽʛʘʣʠʩʴ ʘʥʘʣʦʛʽʯʥʽ ʟʤʽʥʠ ʝʥʟʠʤʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, 

ʷʢʘ ʜʦ ʢʽʥʮʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟʥʠʟʠʣʘʩʴ ʫ 2,9 ʨʘʟʘ 

ʱʦʜʦ ʥʦʨʤʠ. 
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ʊʘʙʣʠʮʷ 3 

ɼʠʥʘʤʽʢʘ ʢʘʪʘʣʘʟʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʪʘ ʧʝʯʽʥʮʽ ʱʫʨʽʚ ʧʨʠ ʜʠʤʝʪʠʣʛʽʜʨaʟʠʥoʚoʤʫ ʫʨaʞʝʥʥʽ 

ʪa ʧʽʩʣʷ ʟaʩʪoʩʫʚaʥʥʷ ʛʣʫʪʘʨʛʽʥʫ ʥʘ ʪʣʽ ʮʠʪʦʩʪʘʪʠʯʥʦʾ ʪʝʨʘʧʽʾ (ʄÑm; n=72) 

ɻʨʫʧʠ ʪʚʘʨʠʥ / ʪʝʨʤʽʥʠ ʫʨʘʞʝʥʥʷ ʜʠʤʝʪʠʣʛʽʜʨʘʟʠ-

ʥʦʤ 

ʉʠʨʦʚʘʪʢʘ ʢʨʦʚʽ 

(ʤʢʤʦʣʴ/ʣ) 

ʇʝʯʽʥʢʘ 

(ʤʢʤʦʣʴ/ʢʛ) 

ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ 1,41Ñ0,02 2,03Ñ0,04 

1 ʤʽʩʷʮʴ ʫʨʘʞʝʥʥʷ 1,30Ñ0,01* 1,52Ñ0,02* 

2 ʤʽʩʷʮʽ ʫʨʘʞʝʥʥʷ 1,24Ñ0,02* 1,34Ñ0,01* 

3 ʤʽʩʷʮʽ ʫʨʘʞʝʥʥʷ 0,59Ñ0,02* 1,05Ñ0,01* 

4 ʤʽʩʷʮʽ ʫʨʘʞʝʥʥʷ 0,48Ñ0,03* 0,93Ñ0,02* 

5 ʤʽʩʷʮʽʚ ʫʨʘʞʝʥʥʷ 0,60Ñ0,02* 0,81Ñ0,02* 

6 ʤʽʩʷʮʽʚ ʫʨʘʞʝʥʥʷ 0,59Ñ0,02* 0,49Ñ0,01* 

7 ʤʽʩʷʮʽʚ ʫʨʘʞʝʥʥʷ 0,62Ñ0,04* 0,69Ñ0,02* 

7 ʤʽʩ ʫʨʘʞʝʥʥʷ + ʂʩʝʣʦʜʘ (14 ʜʥʽʚ) 0,45Ñ0,02** 0,62Ñ0,03 

7 ʤʽʩ ʫʨʘʞʝʥʥʷ +ʂʩʝʣʦʜʘ+ʛʣʫʪʘʨʛʽʥ (14 ʜʥʽʚ) 0,60Ñ0,03# 0,90Ñ0,05# 

7 ʤʽʩ ʫʨʘʞʝʥʥʷ + ʂʩʝʣʦʜʘ (21 ʜʝʥʴ) 0,45Ñ0,02** 0,51Ñ0,03** 

7 ʤʽʩ ʫʨʘʞʝʥʥʷ+ʂʩʝʣʦʜʘ+ʛʣʫʪʘʨʛʽʥ (21 ʜʝʥʴ) 0,76Ñ0,04# 1,10Ñ0,04# 

ʇʨʠʤʽʪʢʘ: * - ʚʽʨʦʛʽʜʥʽ ʟʤʽʥʠ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʪʚʘʨʠʥ ʢʦʥʪʨʦʣʶ ʪʘ ʫʨʘʞʝʥʠʤʠ ʜʠʤʝʪʠʣʛʽʜʨʘʟʠʥʦʤ; 

** - ʚʽʨʦʛʽʜʥʽ ʟʤʽʥʠ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʫʨʘʞʝʥʠʭ ʪʚʘʨʠʥ ʽ ʪʚʘʨʠʥʘʤʠ, ʷʢʽ ʧʽʩʣʷ ʫʨʘʞʝʥʥʷ ʢʘʥʮʝʨʦʛʝʥʦʤ ʧʽʜ-

ʜʘʚʘʣʠʩʴ ʜʽʾ ʮʠʪʦʩʪʘʪʠʢʘ ʂʩʝʣʦʜʠ; # - ʚʽʨʦʛʽʜʥʽ ʟʤʽʥʠ ʤʽʞ ʫʨʘʞʝʥʠʤʠ ʢʘʥʮʝʨʦʛʝʥʦʤ ʪʚʘʨʠʥʘʤʠ, ʷʢʽ ʦʪʨʠ-

ʤʫʚʘʣʠ ʂʩʝʣʦʜʫ ʪʘ ʪʚʘʨʠʥʘʤʠ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʦʜʥʦʯʘʩʥʦ ʂʩʝʣʦʜʫ ʪʘ ʛʣʫʪʘʨʛʽʥ 

 

ʊʘʢʘ ʚʠʷʚʣʝʥʘ ʛʝʧʘʪʦʪʦʢʩʠʯʥʽʩʪʴ ʮʠʪʦʩʪʘʪʠʯ-

ʥʦʾ ʪʝʨʘʧʽʾ ʟʫʤʦʚʠʣʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʝʧʘʪʦʧʨʦʪʝʢ-

ʪʦʨʥʠʭ ʟʘʩʦʙʽʚ ʟʘ ʜʘʥʦʾ ʧʘʪʦʣʦʛʽʾ. ɺʽʜʤʽʯʝʥʦ ʧʽʜʚʠ-

ʱʝʥʥʷ ʢʘʪʘʣʘʟʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫ-

ʨʽʚ ʫ 1,7 ʨʘʟʘ, ʫ ʧʝʯʽʥʮʽ ï ʚ 2,2 ʨʘʟʘ ʱʦʜʦ ʛʨʫʧʠ 

ʪʚʘʨʠʥ, ʫ ʷʢʠʭ ʟʤʦʜʝʣʴʦʚʘʥʠʡ ʢʘʥʮʝʨʦʛʝʥʝʟ ʥʘ ʪʣʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʪʦʩʪʘʪʠʢʘ ʂʩʝʣʦʜʠ. 

ʆʢʨʽʤ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ ʝʥʟʠʤʽʚ ʫ ʟʘʭʠʩʪʽ 

ʢʣʽʪʠʥ ʚʽʜ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ ʙʝʨʝ ʫʯʘʩʪʴ ʥʝʝʥʟʠʤʥʘ 

ʣʘʥʢʘ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ, ʦʜʥʽʻʶ ʟ ʷʢʠʭ ʻ ʛʣʫʪʘʪʽʦʥʦʚʘ 

ʩʠʩʪʝʤʘ. ɼʦ ʾʾ ʩʢʣʘʜʫ ʚʭʦʜʠʪʴ ʚʣʘʩʥʝ ʛʣʫʪʘʪʽʦʥ ʽ ʝʥ-

ʟʠʤʠ, ʱʦ ʢʘʪʘʣʽʟʫʶʪʴ ʨʝʘʢʮʽʾ ʡʦʛʦ ʟʚʦʨʦʪʥʴʦʛʦ ʧʝ-

ʨʝʪʚʦʨʝʥʥʷ (ʦʢʠʩʥʝʥʥʷ ʘʙʦ ʚʽʜʥʦʚʣʝʥʥʷ). ʋʯʘʩʪʴ 

ʛʣʫʪʘʪʽʦʥʫ ʪʘ ʧʦʚôʷʟʘʥʠʭ ʽʟ ʥʠʤ ʩʠʩʪʝʤ ʫ ʧʨʦʮʝʩʘʭ 

ʙʽʦʪʨʘʥʩʬʦʨʤʘʮʽʾ ʪʘ ʜʝʪʦʢʩʠʢʘʮʽʾ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ 

ʷʢ ʦʜʠʥ ʽʟ ʟʘʛʘʣʴʥʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ 

ʩʪʽʡʢʽʩʪʴ ʦʨʛʘʥʽʟʤʫ ʜʦ ʥʝʛʘʪʠʚʥʦʾ ʜʽʾ ʪʦʢʩʠʥʫ. 

ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʨʽʚʥʽ ɺɻ, ʘʢ-

ʪʠʚʥʦʩʪʽ ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʠ ʪʘ ʛʣʫʪʘʪʽʦʥʨʝʜʫʢ-

ʪʘʟʠ (ʝʥʟʠʤʽʚ ʩʠʥʪʝʟʫ ʪʘ ʢʘʪʘʙʦʣʽʟʤʫ ɺɻ) ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʷʢ ʢʨʠʪʝʨʽʾ ʦʮʽʥʢʠ ʥʝʛʘʪʠʚʥʦʾ 

ʜʽʾ ʪʦʢʩʠʥʽʚ ʨʽʟʥʦʾ ʭʽʤʽʯʥʦʾ ʧʨʠʨʦʜʠ [21]. ɻʣʫʪʘʪʽʦʥ 

ʚʠʢʦʥʫʻ ʚ ʦʨʛʘʥʽʟʤʽ ʪʚʘʨʠʥ ʙʘʛʘʪʦʛʨʘʥʥʽ ʪʘ ʜʫʞʝ 

ʚʘʞʣʠʚʽ ʬʫʥʢʮʽʾ: ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʟʥʝʰʢʦʜʞʝʥʥʽ ʢʩʝ-

ʥʦʙʽʦʪʠʢʽʚ; ʟʘʭʠʱʘʻ ʚʽʜ ʘʢʪʠʚʥʠʭ ʢʠʩʥʝʚʠʭ ʩʧʦʣʫʢ; 

ʧʽʜʚʠʱʫʻ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʢʣʽʪʠʥ ʜʦ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʧʣʠʚʫ ʩʪʨʝʩʬʘʢʪʦʨʽʚ; ʚʽʜʥʦʚʣʶʻ ʪʘ ʽʟʦʤʝʨʠʟʫʻ ʜʠ-

ʩʫʣʴʬʽʜʥʽ ʟʚôʷʟʢʠ; ʚʠʢʦʥʫʻ ʢʦʝʥʟʠʤʥʽ ʬʫʥʢʮʽʾ [22]. 

ɺ ʫʤʦʚʘʭ ɼʄɻ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴ-

ʥʦʛʦ ʦʥʢʦʛʝʥʝʟʫ ʧʨʦʪʷʛʦʤ 3-ʴʦʭ ʤʽʩʷʮʽʚ ʩʧʦʩʪʝʨʽʛʘ-

ʣʦʩʴ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ɺɻ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ. 

ɼʦ ʢʽʥʮʷ 3-ʦʛʦ ʤʽʩʷʮʷ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʥʘ 22 % ʧʝ-

ʨʝʚʠʱʫʚʘʚ ʨʽʚʝʥʴ ʢʦʥʪʨʦʣʶ. ʅʘʜʘʣʽ ʜʦ ʢʽʥʮʷ ʝʢʩʧʝ-

ʨʠʤʝʥʪʫ ʚʤʽʩʪ ɺɻ ʧʨʦʛʨʝʩʫʶʯʝ ʟʥʠʞʫʚʘʚʩʷ ʽ ʜʦ 

ʢʽʥʮʷ ʝʢʩʧʝʨʠʤʝʥʪʫ (7 ʤʽʩʷʮʽʚ) ʙʫʚ ʥʠʞʯʝ ʥʦʨʤʠ ʥʘ 

46 % (ʨʠʩ.1). 

 

 
ʈʠʩ.1 ɺʤʽʩʪ ʚʽʜʥʦʚʣʝʥʦʛʦ ʛʣʫʪʘʪʽʦʥʫ (%) ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʟʘ ɼʄɻ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʢʘʥʮʝʨʦʛʝʥʝʟʫ 

ʧʨʦʪʷʛʦʤ 7 ʤʽʩʷʮʽʚ, ʣʽʢʦʚʘʥʠʭ ʛʣʫʪʘʨʛʽʥʦʤ ʥʘ ʪʣʽ ʮʠʪʦʩʪʘʪʠʯʥʦʾ ʪʝʨʘʧʽʾ 
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ʽʥʪʘʢʪʥʠʡ ʢʦʥʪʨʦʣʴ1 ʤʽʩ ɼʄɻ 2 ʤʽʩ ɼʄɻ 3 ʤʽʩ ɼʄɻ

4 ʤʽʩ ɼʄɻ 5 ʤʽʩ ɼʄɻ 6 ʤʽʩ ɼʄɻ 7ʤʽʩ ɼʄɻ

7 ʤʽʩɼʄɻ+14ʂʉ7ʤʽʩɼʄɻ+14ʂʉ+ɻʃ7ʤʽʩɼʄɻ+21ʂʉ7ʤʽʩɼʄɻ+21ʂʉ+ɻʃ
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ʇʨʠʤʽʪʢʘ: * - ʚʽʨʦʛʽʜʥʽ ʟʤʽʥʠ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ 

ʪʚʘʨʠʥ ʢʦʥʪʨʦʣʶ ʪʘ ʫʨʘʞʝʥʠʤʠ ʜʠʤʝʪʠʣʛʽʜʨʘʟʠ-

ʥʦʤ; ** - ʚʽʨʦʛʽʜʥʽ ʟʤʽʥʠ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʫʨʘʞʝ-

ʥʠʭ ʪʚʘʨʠʥ ʽ ʪʚʘʨʠʥʘʤʠ, ʷʢʽ ʧʽʩʣʷ ʫʨʘʞʝʥʥʷ ʢʘʥʮʝ-

ʨʦʛʝʥʦʤ ʧʽʜʜʘʚʘʣʠʩʴ ʜʽʾ ʮʠʪʦʩʪʘʪʠʢʘ ʂʩʝʣʦʜʠ; # - 

ʚʽʨʦʛʽʜʥʽ ʟʤʽʥʠ ʤʽʞ ʫʨʘʞʝʥʠʤʠ ʢʘʥʮʝʨʦʛʝʥʦʤ ʪʚʘ-

ʨʠʥʘʤʠ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʂʩʝʣʦʜʫ ʪʘ ʪʚʘʨʠʥʘʤʠ, ʷʢʽ 

ʦʪʨʠʤʫʚʘʣʠ ʦʜʥʦʯʘʩʥʦ ʂʩʝʣʦʜʫ ʪʘ ʛʣʫʪʘʨʛʽʥ 

ɿ ʤʝʪʦʶ ʧʨʦʚʝʜʝʥʥʷ ʮʠʪʦʩʪʘʪʠʯʥʦʾ ʪʝʨʘʧʽʾ ʚʠ-

ʢʦʨʠʩʪʘʥʠʡ ʥʘʤʠ ʧʨʝʧʘʨʘʪ ʂʩʝʣʦʜʘ ʧʨʠʟʚʽʚ ʜʦ ʱʝ 

ʙʽʣʴʰʦʛʦ ʟʥʠʞʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʥʝʝʥʟʠʤʥʦʾ ʣʘʥʢʠ 

ʛʣʫʪʘʪʽʦʥʦʚʦʾ ʩʠʩʪʝʤʠ. ɺʚʝʜʝʥʥʷ ʜʘʥʦʛʦ ʟʘʩʦʙʫ 

ʧʨʦʪʷʛʦʤ 14 ʪʘ 21 ʜʥʷ ʱʫʨʘʤ ʟ ʦʥʢʦʧʨʦʮʝʩʦʤ 

ʚʠʢʣʠʢʘʣʦ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ɺɻ ʜʦ 48 %.  

ɺʽʜʦʤʦ, ʱʦ ʩʠʥʪʝʟ ʢʦʤʧʦʥʝʥʪʽʚ ʛʣʫʪʘʪʽʦʥʦʚʦʾ 

ʩʠʩʪʝʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʧʝʯʽʥʮʽ, ʪʦ ʟʥʠʞʝʥʥʷ ʦʜʥʦʛʦ 

ʟ ʾʾ ʢʦʤʧʦʥʝʥʪʽʚ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʛʣʠʙʦʢʽ ʧʦʨʫ-

ʰʝʥʥʷ ʩʠʥʪʝʟʫʚʘʣʴʥʦʾ ʬʫʥʢʮʽʾ ʜʘʥʦʛʦ ʦʨʛʘʥʘ ʽ ʙʫʪʠ 

ʧʨʦʷʚʦʤ ʧʦʙʽʯʥʦʾ ʜʽʾ ʟʘʩʪʦʩʦʚʘʥʦʛʦ ʮʠʪʦʩʪʘʪʠʢʘ 

[22]. 

ɿ ʤʝʪʦʶ ʫʩʫʥʝʥʥʷ ʧʦʙʽʯʥʦʾ ʜʽʾ ʮʠʪʦʩʪʘʪʠʯʥʦʾ 

ʪʝʨʘʧʽʾ ʥʘ ʧʝʯʽʥʢʫ ʥʘʤʠ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʛʝʧʘʪʦ-

ʧʨʦʪʝʢʪʦʨ ʛʣʫʪʘʨʛʽʥ. ɺʠʷʚʠʣʦʩʴ, ʱʦ ʜʘʥʠʡ ʟʘʩʽʙ ʧʦ-

ʟʠʪʠʚʥʦ ʚʧʣʠʚʘʚ ʥʘ ʚʤʽʩʪ ɺɻ, ʟʙʽʣʴʰʫʶʯʠ ʡʦʛʦ ʥʘ 

14 % ʧʽʩʣʷ 14-ʜʝʥʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽ ʥʘ 30 % - ʧʽʩʣʷ 

21-ʜʝʥʥʦʛʦ ʚʚʝʜʝʥʥʷ ʚ ʫʨʘʞʝʥʠʡ ʦʨʛʘʥʽʟʤ. 

ɸʥʘʣʦʛʽʯʥʽ ʟʤʽʥʠ ʚʽʜʤʽʯʝʥʦ ʚ ʧʝʯʽʥʮʽ ʱʫʨʽʚ, 

ʫʨʘʞʝʥʠʭ ʧʨʦʪʷʛʦʤ 7 ʤʽʩʷʮʽʚ ɼʄɻ. ʇʨʦʪʷʛʦʤ ʧʝʨ-

ʰʠʭ ʪʨʴʦʭ ʤʽʩʷʮʽʚ ʚʤʽʩʪ ɺɻ ʫ ʧʝʯʽʥʮʽ ʧʽʜʚʠʱʫʚʘʚʩʷ, 

ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʘʢʪʠʚʥʝ ʚʢʣʶʯʝʥʥʷ ʜʘʥʦʛʦ 

ʘʥʪʠʦʢʩʠʜʘʥʪʘ ʫ ʧʨʦʮʝʩ ʟʥʝʰʢʦʜʞʝʥʥʷ ʚʽʣʴʥʠʭ ʨʘ-

ʜʠʢʘʣʽʚ, ʱʦ ʫʪʚʦʨʠʣʠʩʷ ʚ ʫʨʘʞʝʥʦʤʫ ʢʘʥʮʝʨʦʛʝʥʦʤ 

ʦʨʛʘʥʽʟʤʽ. ʋ ʥʘʩʪʫʧʥʽ ʪʝʨʤʽʥʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʥʠʡ 

ʧʦʢʘʟʥʠʢ ʚʽʨʦʛʽʜʥʦ (ʨÒ0,05) ʟʥʠʞʫʚʘʚʩʷ ʽ ʜʦʩʷʛ 

ʨʽʚʥʷ 49 % ʱʦʜʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʨʽʚʥʷ ʥʘ 7-ʠʡ ʤʽʩʷʮʴ 

ʝʢʩʧʝʨʠʤʝʥʪʫ (ʨʠʩ.2).  

 
ʈʠʩ.2 ɺʤʽʩʪ ʚʽʜʥʦʚʣʝʥʦʛʦ ʛʣʫʪʘʪʽʦʥʫ (%) ʚ ʧʝʯʽʥʮʽ ʱʫʨʽʚ ʟʘ ɼʄɻ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʢʘʥʮʝʨʦʛʝʥʝʟʫ ʧʨʦʪʷʛʦʤ 7 

ʤʽʩʷʮʽʚ, ʣʽʢʦʚʘʥʠʭ ʛʣʫʪʘʨʛʽʥʦʤ ʥʘ ʪʣʽ ʮʠʪʦʩʪʘʪʠʯʥʦʾ ʪʝʨʘʧʽʾ 

 

ʇʨʠʤʽʪʢʘ: * - ʚʽʨʦʛʽʜʥʽ ʟʤʽʥʠ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ 

ʪʚʘʨʠʥ ʢʦʥʪʨʦʣʶ ʪʘ ʫʨʘʞʝʥʠʤʠ ʜʠʤʝʪʠʣʛʽʜʨʘʟʠ-

ʥʦʤ; ** - ʚʽʨʦʛʽʜʥʽ ʟʤʽʥʠ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʫʨʘʞʝ-

ʥʠʭ ʪʚʘʨʠʥ ʽ ʪʚʘʨʠʥʘʤʠ, ʷʢʽ ʧʽʩʣʷ ʫʨʘʞʝʥʥʷ ʢʘʥʮʝ-

ʨʦʛʝʥʦʤ ʧʽʜʜʘʚʘʣʠʩʴ ʜʽʾ ʮʠʪʦʩʪʘʪʠʢʘ ʂʩʝʣʦʜʠ; # - 

ʚʽʨʦʛʽʜʥʽ ʟʤʽʥʠ ʤʽʞ ʫʨʘʞʝʥʠʤʠ ʢʘʥʮʝʨʦʛʝʥʦʤ ʪʚʘ-

ʨʠʥʘʤʠ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʂʩʝʣʦʜʫ ʪʘ ʪʚʘʨʠʥʘʤʠ, ʷʢʽ 

ʦʪʨʠʤʫʚʘʣʠ ʦʜʥʦʯʘʩʥʦ ʂʩʝʣʦʜʫ ʪʘ ʛʣʫʪʘʨʛʽʥ 

ɿʘʩʪʦʩʦʚʘʥʠʡ ʮʠʪʦʩʪʘʪʠʢ ʧʨʠʟʚʽʚ ʜʦ ʱʝ ʙʽʣʴʰ 

ʚʠʨʘʞʝʥʦʛʦ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ɺɻ (ʯʝʨʝʟ 21 ʜʝʥʴ ʚʽʜ 

ʧʦʯʘʪʢʫ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʢʘʟʥʠʢ ʟʥʠʟʠʚʩʷ ʜʦ 

42 %) ʫ ʧʝʯʽʥʮʽ ʪʚʘʨʠʥ ʟ ʽʥʜʫʢʦʚʘʥʠʤ ɼʄɻ ʢʘʥʮʝ-

ʨʦʛʝʥʝʟʦʤ. 

ʇʽʩʣʷ ʚʚʝʜʝʥʥʷ ʚ ʦʨʛʘʥʽʟʤ ʱʫʨʽʚ ʜʘʥʦʾ ʛʨʫʧʠ 

ʛʣʫʪʘʨʛʽʥʫ, ʯʝʨʝʟ 14 ʜʥʽʚ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʤʽʩʪ 

ɺɻ ʧʽʜʚʠʱʠʚʩʷ ʥʘ 16 %, ʯʝʨʝʟ 21 ʜʝʥʴ ï ʥʘ 35 %. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟ ʚʠʚʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʥʝ-

ʝʥʟʠʤʥʦʾ ʣʘʥʢʠ ʛʣʫʪʘʪʽʦʥʦʚʦʾ ʩʠʩʪʝʤʠ ʩʚʽʜʯʘʪʴ ʧʨʦ 

ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʛʣʫʪʘʨʛʽʥʫ ʥʘ ʩʠʩʪʝʤʫ ʘʥʪʠʦʢʩʠ-

ʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ ʚ ʫʨʘʞʝʥʦʤʫ ʦʨʛʘʥʽʟʤʽ, ʱʦ ʧʨʦʷʚ-

ʣʷʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷʤ ʚʤʽʩʪʫ ʚʽʜʥʦʚʣʝʥʦʛʦ ʛʣʫ-

ʪʘʪʽʦʥʫ ʷʢ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ, ʪʘʢ ʽ ʚ ʧʝʯʽʥʮʽ ʱʫʨʽʚ, 

ʫʨʘʞʝʥʠʭ ʜʠʤʝʪʠʣʛʽʜʨʘʟʠʥʦʤ ʪʘ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʮʠʪʦʩʪʘʪʠʢʘ ʂʩʝʣʦʜʠ. 

ɺʠʩʥʦʚʦʢ 

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʠʣʠ ʨʦʟʚʠʪʦʢ 

ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʚ ʦʨʛʘʥʽʟʤʽ ʱʫʨʽʚ ʟʘ ʫʤʦʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʢʘʥʮʝʨʦʛʝʥʝʟʫ. ʅʘʡʙʽʣʴʰ ʚʠ-

ʨʘʞʝʥʽ ʟʤʽʥʠ ʧʨʦʮʝʩʽʚ ʣʽʧʦʧʝʨʦʢʩʠʜʘʮʽʾ ʪʘ ʫ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ ʦʪʨʠʤʘʥʽ 

ʥʘ ʦʩʪʘʥʥʽʭ ʪʝʨʤʽʥʘʭ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʦʚʝʜʝʥʦ 

ʧʦʙʽʯʥʠʡ ʚʧʣʠʚ ʥʘ ʧʝʯʽʥʢʫ ʮʠʪʦʩʪʘʪʠʯʥʦʾ ʪʝʨʘʧʽʾ, 

ʷʢʘ ʧʨʦʷʚʣʷʻʪʴʩʷ ʱʝ ʙʽʣʴʰ ʚʠʨʘʞʝʥʦʶ ʘʢʪʠʚʘʮʽʻʶ 

ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ ʪʘ ʧʨʠʛʥʽʯʝʥʥʷʤ ʷʢ 

ʝʥʟʠʤʥʦʾ, ʪʘʢ ʽ ʥʝʝʥʟʠʤʥʦʾ ʣʘʥʢʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ 

ʩʠʩʪʝʤʠ. ɿʘʩʪʦʩʦʚʘʥʠʡ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨ ʛʣʫʪʘʨʛʽʥ ʟ 

ʤʝʪʦʶ ʫʩʫʥʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʧʝʯʽʥʢʫ ʮʠ-

ʠʪʦʩʪʘʪʠʢʘ ʂʩʝʣʦʜʠ, ʧʨʦʷʚʠʚ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ 

ʜʦʩʣʽʜʞʫʚʘʥʽ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʢʣʶʯʠʪʠ 

ʡʦʛʦ ʫ ʟʘʛʘʣʴʥʽ ʩʭʝʤʠ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ ʽʟ ʦʥʢʦʧʘ-

ʪʦʣʦʛʽʻʶ. 
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ɸʅʅʆʊɸʎʀʗ 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʫ ʧʦʣʦʚʦʟʨʝʣʳʭ ʞʠʚʦʪʥʳʭ ʩ ʦʩʪʨʳʤ ʪʦʢʩʠʯʝʩʢʦʤ ʛʝʧʘʪʠʪʦʤ ʠʩʩʣʝʜʦʚʘʥʦ ʬʘʨʤʘʢʦʢʠ-

ʥʝʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʘʥʪʠʧʠʨʠʥʘ ʚ ʢʘʯʝʩʪʚʝ ʪʝʩʪ ʧʨʝʧʘʨʘʪʘ ʦʮʝʥʢʠ ʤʦʥʦʦʢʩʠʛʝʥʘʟʥʦʡ ʬʝʨʤʝʥʪʥʦʡ ʩʠ-

ʩʪʝʤʳ (ʄʆʉ) ʛʝʧʘʪʦʮʠʪʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʦʩʪʨʦʤ ʪʦʢʩʠʯʝʩʢʦʤ ʛʝʧʘʪʠʪʝ ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ ʪʝʪʨʘʭ-

ʣʦʨʤʝʪʘʥʦʤ ʦʪʤʝʯʘʝʪʩʷ ʚʳʨʘʞʝʥʥʦʝ ʥʘʨʫʰʝʥʠʝ ʬʘʨʤʘʢʦʢʠʥʝʪʠʢʠ ʘʥʪʠʧʠʨʠʥʘ, ʫʢʘʟʳʚʘʶʱʠʡ ʥʘ ʩʥʠʞʝ-

ʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʄʆʉ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʪʝʨʘʧʠʷ ʜʠʧʩʘʢʦʟʠʜʦʤ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ ʯʝʤ 

ʩʠʣʠʙʦʨ ʫʩʪʨʘʥʷʝʪ ʥʘʨʫʰʝʥʠʝ ʧʦʩʣʝʜʥʝʡ. ʉʯʠʪʘʶʪ, ʯʪʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʄʆʉ 

ʛʝʧʘʪʦʮʠʪʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʦʛʦ ʜʝʡʩʪʚʠʷ ʜʠʧʩʘʢʦʟʠʜʘ. 

ABSTRACT 
In an experiment in mature animals with acute toxic hepatitis, the pharmacokinetic parameters of antipyrine 

as a test drug for evaluating the monooxygenase enzyme system (MOS) of hepatocytes were studied. It was found 

that in acute toxic hepatitis induced by Tetrachloromethane, there is a marked violation of the pharmacokinetics 

of antipyrine, indicating a decrease in the functional activity of MOS. Experimental therapy with dipsacoside to a 

greater extent than silibor eliminates the violation of the latter. It is believed that the restoration of the functional 

activity of MOS of hepatocytes is one of the hepatoprotective effects of dipsacoside. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʥʦʦʢʩʠʛʝʥʘʟʥʘʷ ʩʠʩʪʝʤʘ ʛʝʧʘʪʦʮʠʪʦʚ, ʪʦʢʩʠʯʝʩʢʠʡ ʛʝʧʘʪʠʪ, ʜʠʧʩʘʢʦʟʠʜ, ʩʠʣʠ-

ʙʦʨ. 

Keywords: monooxygenase system of hepatocytes, toxic hepatitis, dipsacoside, silibor. 

 

ɺʚʝʜʝʥʠʝ. / Introductions. 

ʄʦʥʦʦʢʩʠʛʝʥʘʟʥʘʷ ʬʝʨʤʝʥʪʥʘʷ ʩʠʩʪʝʤʘ 

(ʄʆʉ) ʧʝʯʝʥʠ ʚʳʧʦʣʥʷʝʪ ʨʷʜ ʞʠʟʥʝʥʥʦ-ʚʘʞʥʳʭ 

ʬʫʥʢʮʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʭʠʤʠʯʝ-

ʩʢʦʛʦ ʛʦʤʝʦʩʪʘʟʘ. ʇʨʠ ʦʩʪʨʦʤ ʪʦʢʩʠʯʝʩʢʦʤ ʛʝʧʘ-

ʪʠʪʝ ʜʠʧʩʘʢʦʟʠʜ ʧʨʦʷʚʣʷʝʪ ʦʪʯʝʪʣʠʚʦʝ ʛʝʧʘʪʦʧʨʦ-

ʪʝʢʪʦʨʥʦʝ ʠ ʞʝʣʯʝʛʦʥʥʦʝ ʜʝʡʩʪʚʠʝ ʠ ʧʦ ʩʚʦʝʡ ʘʢ-

ʪʠʚʥʦʩʪʠ ʧʨʝʚʦʩʭʦʜʠʪʴ ʠʟʚʝʩʪʥʳʡ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨ 

ʩʠʣʠʤʘʨʠʥ [1,11]. ɽʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ ʧʨʝʚʨʘʱʝʥʠʝ 

ʭʦʣʝʩʪʝʨʠʥʘ ʚ ʞʝʣʯʥʳʝ ʢʠʩʣʦʪʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʬʝʨʤʝʥʪʥʦʡ ʩʠʩʪʝʤʳ ʢʣʝʪʦʢ ʧʝʯʝʥʠ ʧʨʠ ʫʯʘʩʪʠʠ 

ʄʆʉ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪ,ɹ ʯʪʦ ʜʠʧʩʘʢʦʟʠʜ ʦʢʘʟʳ-

ʚʘʝʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʵʪʫ 

ʩʠʩʪʝʤʫ. 

ʆʜʥʘʢʦ ʚʣʠʷʥʠʝ ʜʠʧʩʘʢʦʟʠʜʘ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʄʆʉ ʧʝʯʝʥʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʥʝ 

ʠʩʩʣʝʜʦʚʘʥʦ. 

ʎʝʣʴ. / Aim. ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʜʠʧʩʘʢʦʟʠʜʘ ʥʘ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʄʆʉ ʛʝʧʘʪʦʮʠʪʦʚ ʧʨʠ 

ʦʩʪʨʦʤ ʪʦʢʩʠʯʝʩʢʦʤ ʛʝʧʘʪʠʪʝ. 
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ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. / 

Materials and methods. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠ-

ʣʦʩʴ ʥʘ ʙʝʣʳʭ ʢʨʳʩʘʭ-ʩʘʤʮʘʭ ʩ ʠʩʭʦʜʥʦʡ ʤʘʩʩʦʡ 

ʪʝʣʘ 175-220 ʛ. ɾʠʚʦʪʥʳʭ ʩʦʜʝʨʞʘʣʠ ʚ ʩʪʘʥʜʘʨʪ-

ʥʳʭ ʫʩʣʦʚʠʷʭ ʚʠʚʘʨʠʷ. ʆʧʳʪʳ ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ çʇʨʘʚʠʣʘʤʠ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʩ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭè, ʧʨʠʥʷ-

ʪʳʭ ɽʚʨʦʧʝʡʩʢʦʡ ʢʦʥʚʝʥʮʠʝʡ ʧʦ ʟʘʱʠʪʝ 

ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ, (ETS ˉ123), ʉʪʨʘʩʙʫʨʛ, 

18.03.1986 ʛ. ʤʦʜʝʣʴ ʦʩʪʨʦʛʦ ʪʦʢʩʠʯʝʩʢʦʛʦ ʛʝʧʘʪʠʪʘ 

ʚʦʩʧʨʦʠʟʚʦʜʠʣʠ ʧʫʪʝʤ ʧʦʜʢʦʞʥʦʛʦ ʚʚʝʜʝʥʠʷ 1 ʨʘʟ 

ʚ ʩʫʪʢʠ ʚ ʪʝʯʝʥʠʠ 4-ʭ ʜʥʝʡ ʪʝʪʨʘʭʣʦʨʤʝʪʘʥʘ ʚ ʜʦʟʝ 

0,25 ʤʣ ʥʘ 100 ʛ ʤʘʩʩʳ ʪʝʣʘ ʚ ʚʠʜʝ 50% ʤʘʩʣʷʥʦʛʦ 

ʨʘʩʪʚʦʨʘ. ɼʠʧʩʘʢʦʟʠʜ ʠ ʩʠʣʠʙʦʨ ʢʨʳʩʘʤ ʚʚʦʜʠʣʠ 

ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦ ʚ ʜʦʟʘʭ 50 ʠ 100 ʤʛ/ʢʛ, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ. ʃʝʯʝʥʠʝ ʥʘʯʠʥʘʣʠ ʩʧʫʩʪʷ 24 ʯʘʩʘ ʧʦʩʣʝ 

ʧʦʩʣʝʜʥʝʛʦ ʚʚʝʜʝʥʠʷ ʛʝʧʘʪʦʪʦʢʩʠʥʘ. ʏʝʨʝʟ 10 ʜʥʝʡ 

ʫ ʞʠʚʦʪʥʳʭ ʚʩʝʭ ʛʨʫʧʧ ʧʨʦʚʦʜʠʣʠ ʘʥʪʠʧʠʨʠʥʦʚʫʶ 

ʧʨʦʙʫ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʢʨʳʩʘʤ ʚʚʦʜʠʣʠ ʩʚʝʞʝʧʨʠ-

ʛʦʪʦʚʣʝʥʥʳʡ ʨʘʩʪʚʦʨ ʘʥʪʠʧʠʨʠʥʘ ʚ ʜʦʟʝ 25 ʤʛ/ʢʛ ʠ 

ʯʝʨʝʟ 0,5, 2 ʠ 4 ʯʘʩʘ ʦʧʨʝʜʝʣʷʣʠ ʢʦʥʮʝʥʪʨʘʮʠʶ ʧʨʝ-

ʧʘʨʘʪʘ ʚ ʢʨʦʚʠ [4,7,8]. ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʬʘʨʤʘ-

ʢʦʢʠʥʝʪʠʢʠ (ʌʂ) ʘʥʪʠʧʠʨʠʥʘ ʨʘʩʩʯʠʪʳʚʘʣʠ ʩʦ-

ʛʣʘʩʥʦ ʦʜʥʦʯʘʩʪʝʚʦʡ ʤʦʜʝʣʠ [5]. ʇʦʣʫʯʝʥʥʳʡ ʮʠʬ-

ʨʦʚʦʡ ʤʘʪʝʨʠʘʣ ʦʪʨʘʙʘʪʳʚʘʣʠ ʤʝʪʦʜʦʤ 

ʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. / Results and 

discussion. ʅʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʄʆʉ ʥʝ ʧʦʟʚʦʣʷʝʪ 

ʵʢʩʢʨʝʮʠʠ ʞʝʣʯʠ ʠ ʝʸ ʢʦʤʧʦʥʝʥʪʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʢʦʪʦʨʦʛʦ ʩʥʠʞʘʝʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʞʝʣʯʠ, ʢʘʢ ʭʦ-

ʣʝʩʪʝʨʠʥʘ, ʪʘʢ ʠ ʞʝʣʯʥʳʭ ʢʠʩʣʦʪ. ʅʘʨʫʰʝʥʠʷ 

ʚʥʝʰʥʝʩʝʢʨʝʪʦʨʥʦʡ ʬʫʥʢʮʠʠ ʧʝʯʝʥʠ ʠ ʭʠʤʠʯʝ-

ʩʢʦʛʦ ʩʦʩʪʘʚʘ ʞʝʣʯʠ ʭʦʨʦʰʦ ʥʠʚʝʣʠʨʦʚʘʣʠʩʴ ʧʨʠ 

ʣʝʯʝʙʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʜʠʧʩʘʢʦʟʠʜʘ [1]. ʆʜʥʘʢʦ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʘ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ 

ʵʪʦʛʦ ʧʨʝʧʘʨʘʪʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʪʨʠʪʝʨʧʝ-

ʥʦʚʳʡ ʛʣʠʢʦʟʠʜ, ʦʩʪʘʚʘʣʦʩʴ ʥʝ ʠʟʫʯʝʥʥʳʤ.  

ɸʥʪʠʧʠʨʠʥʦʚʘʷ ʧʨʦʙʘ ʷʚʣʷʝʪʩʷ ʤʘʨʢʝʨʦʤ 

ʦʮʝʥʢʠ ʜʝʪʦʢʩʠʮʠʨʫʶʱʝʡ ʬʫʥʢʮʠʠ ʧʝʯʝʥʠ. ʇʨʠ 

ʵʪʦʤ ʘʥʪʠʧʠʨʠʥʦʚʳʡ ʪʝʩʪ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʨʷʜʝ ʦʙʩʪʦ-

ʷʪʝʣʴʩʪʚ: ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʤ ʤʝʪʘʙʦʣʠʟʤʝ ʘʥʪʠ-

ʧʠʨʠʥʘ ʩʠʩʪʝʤʦʡ ʮʠʪʦʭʨʦʤʘ ʈ-450, ʙʳʩʪʨʦʤ ʠ ʧʦʣ-

ʥʦʤ ʚʩʘʩʳʚʘʥʠʠ ʝʛʦ ʠʟ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ 

ʪʨʘʢʪʘ (ɾʂʊ), ʨʘʚʥʦʤʝʨʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚ ʚʦʜ-

ʥʦʡ ʩʨʝʜʝ ʦʨʛʘʥʠʟʤʘ, ʦʪʩʫʪʩʪʚʠʝʤ ʩʚʷʟʳʚʘʥʠʷ ʩ 

ʙʝʣʢʘʤʠ ʢʨʦʚʠ ʠ ʪʢʘʥʠ, ʦʪʩʫʪʩʪʚʠʝʤ ʧʦʯʝʯʥʦʡ ʵʣʠ-

ʤʠʥʘʮʠʠ ʠ ʵʢʩʢʨʝʮʠʠ ʞʝʣʯʠ [7,8]. 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʥʳʭ ʬʘʨʤʘʢʦʢʠ-

ʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʨʠ ʦʩʪʨʦʤ 

ʪʦʢʩʠʯʝʩʢʦʤ ʛʝʧʘʪʠʪʝ, ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ ʪʝʪʨʘʭʣʦʨ-

ʤʝʪʘʥʦʤ ʦʪʤʝʯʘʝʪʩʷ ʚʳʨʘʞʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʧʘʨʘ-

ʤʝʪʨʦʚ ʘʥʪʠʧʠʨʠʥʘ. ʊʘʢ, ʧʝʨʠʦʜ ʧʦʣʫʵʣʠʤʠʥʘʮʠʠ 

ʧʨʝʧʘʨʘʪʘ (t1/2) ʯʝʨʝʟ 5 ʜʥʝʡ ʦʪ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 2,5 ʨʘʟʘ, ʘ ʯʝʨʝʟ 10 ʜʥʝʡ ʥʘ 77,4%. 

ʇʦʩʢʦʣʴʢʫ ʦʩʥʦʚʥʳʤ ʧʫʪʝʤ ʩʥʠʞʝʥʠʷ ʢʦʥʮʝʥʪʨʘ-

ʮʠʠ ʘʥʪʠʧʠʨʠʥʘ ʚ ʢʨʦʚʠ ʷʚʣʷʝʪʩʷ ʝʛʦ ʙʠʦʪʨʘʥʩʬʦʨ-

ʤʘʮʠʷ [9,10] ʤʦʞʥʦ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʮʠʨʢʫʣʷʮʠʠ ʚ ʢʨʦʚʠ ʥʝʠʟʤʝʥʝʥ-

ʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʦʙʫʩʣʦʚʣʝʥʦ ʥʘʨʫʰʝʥʠʝʤ ʝʛʦ 

ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʢʣʠʨʝʥʩʘ (ʄʉR). ʀ ʜʝʡʩʪʚʠ-

ʪʝʣʴʥʦ, ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʬʘʨʤʘʢʦʢʠʥʝʪʠʢʠ ʧʨʝ-

ʧʘʨʘʪʘ ʚ ʫʢʘʟʘʥʥʳʝ ʩʨʦʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʥʠʞʘʝʪʩʷ 

ʥʘ 50% ʠ 42,3%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 

ʟʥʘʯʝʥʠʷʤʠ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ. ʆʙ ʵʪʦʤ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʝʪ ʠ ʩʥʠʞʝʥʠʷ ʢʦʥʩʪʘʥʪʳ ʵʣʠʤʠʥʘʮʠʠ (kel) 

ʘʥʪʠʧʠʨʠʥʘ ʚ ʫʢʘʟʘʥʥʳʝ ʩʨʦʢʠ ʥʘʙʣʶʜʝʥʠʷ ʥʘ 

59,6% ʠ 43,7%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʚ 

ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʧʨʠʚʦʜʷʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʟʥʘʯʝʥʠʷ 

ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʬʘʨʤʘʢʦʢʠʥʝʪʠʢʠ ʘʥʪʠ-

ʧʠʨʠʥʘ ï ʧʣʦʱʘʜʠ ʧʦʜ ʬʘʨʤʘʢʦʢʠʥʝʪʠʯʝʩʢʦʡ ʢʨʠ-

ʚʦʡ (AUC). ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʬʘʨʤʘʢʦʢʠʥʝʪʠʢʠ 

ʘʥʪʠʧʠʨʠʥʘ, ʢʘʢ ʵʪʦ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ ʯʝʨʝʟ 5 ʠ 10 

ʩʫʪʦʢ ʦʪ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʝʚʳʰʘʣ ʫʨʦʚʝʥʴ 

ʢʦʥʪʨʦʣʷ ʥʘ 76,8% ʠ 32,0%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ 

ʵʪʦʤ ʦʙʲʝʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʧʨʝʪʝʨʧʝʣ 

ʥʘʠʤʝʥʴʰʝʝ ʠʟʤʝʥʝʥʠʷ ʠ ʩʦʩʪʘʚʣʷʣ ʣʠʰʴ 10-20%.  

ɺ ʦʪʣʠʯʠʠ ʦʪ ʵʪʦʛʦ ʫ ʞʠʚʦʪʥʳʭ ʧʦʣʫʯʘʚʰʠʭ 

ʜʠʧʩʘʢʦʟʠʜ ʠ ʩʠʣʠʙʦʨ ʧʘʨʘʤʝʪʨʳ ʬʘʨʤʘʢʦʢʠʥʝʪʠʢʠ 

ʘʥʪʠʧʠʨʠʥʘ ʦʪʯʝʪʣʠʚʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. ʊʘʢ ʢʘʢ, 

ʧʦʩʣʝ ʧʷʪʠʜʥʝʚʥʦʛʦ ʣʝʯʝʥʠʷ ʟʥʘʯʝʥʠʷ t1/2 ʠ AUC ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʥʘ ʩ ʥʝʣʝʯʝʥʥʦʡ ʛʨʫʧʧʦʡ ʩʥʠʞʘʣʠʩʴ 

28,7% ʠ 35,2%, ʘ ʪʘʢʞʝ ʥʘ 12,1% ʠ 22,0%, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ 

ʟʥʘʯʝʥʠʠ MCR ʠ kel, ʥʘ 28,5% ʠ 56,0%, ʘ ʪʘʢʞʝ ʥʘ 

17,2% ʠ 37,4% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʜ ʚʣʠʷʥʠʝʤ ʜʠʧ-

ʩʘʢʦʟʠʜʘ ʠ ʩʠʣʠʙʦʨʘ ʚ ʫʢʘʟʘʥʥʦʤ ʩʨʦʢʝ ʥʘʙʣʶʜʝ-

ʥʠʷ. ʋʚʝʣʠʯʝʥʠʝ ʩʨʦʢʘ ʣʝʯʝʥʠʷ ʧʨʠʚʦʜʠʣʘ ʢ ʫʚʝʣʠ-

ʯʝʥʠʶ ʦʪʤʝʯʝʥʥʦʛʦ ʵʬʬʝʢʪʘ, ʦʩʦʙʝʥʥʦ ʧʦʜ ʚʣʠʷ-

ʥʠʝʤ ʜʠʧʩʘʢʦʟʠʜʘ.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʦʩʪʨʦʤ ʪʦʢʩʠʯʝʩʢʦʤ ʛʝʧʘ-

ʪʠʪʝ ʩʫʜʷ ʧʦ ʜʘʥʥʳʤ ʘʥʪʠʧʠʨʠʥʦʚʦʡ ʧʨʦʙʳ ʜʝʪʦʢ-

ʩʠʮʠʨʫʶʱʘʷ ʬʫʥʢʮʠʷ ʧʝʯʝʥʠ ï ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʤʦʥʦʦʢʩʠʛʝʥʘʟʥʦʡ ʩʠʩʪʝʤʳ ʩʪʘʙʠʣʴʥʦ ʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʛʥʝʪʘʝʪʩʷ, ʘ ʩʠʣʠʙʦʨ, ʠ ʦʩʦʙʝʥʥʦ, ʜʠ-

ʧʩʘʢʦʟʠʜ ʦʪʯʝʪʣʠʚʦ ʫʩʪʨʘʥʷʝʪ ʵʪʠʭ ʥʘʨʫʰʝʥʠʷ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʙʠʦʪʨʘʥʩʬʦʨʤʘʮʠʷ ʘʥʪʠʧʠʨʠʥʘ 

ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʟʘʚʠʩʠʪ ʦʪ ʘʢʪʠʚʥʦʩʪʠ ʤʦʥʦʦʢʩʠʛʝ-

ʥʘʟʥʦʡ ʩʠʩʪʝʤʳ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʤʦʞʥʦ ʫʪʚʝʨ-

ʞʜʘʪʴ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʳ ʦʙʣʘ-

ʜʘʶʪ ʩʚʦʡʩʪʚʦʤ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʧʦʩʣʝʜʥʝʛʦ. ʊʘʢʦʡ ʚʳʚʦʜ ʧʦʜʢʨʝʧʣʷ-

ʝʪʩʷ ʠ ʜʘʥʥʳʤʠ ʧʨʝʜʳʜʫʱʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʢʦʪʦʨʦʤ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʩʪʠʤʫ-

ʣʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʜʠʧʩʘʢʦʟʠʜʘ ʥʘ ʵʢʩʢʨʝʮʠʶ ʭʦ-

ʣʘʪʦʚ ʠ ʙʠʣʠʨʫʙʠʥʘ ʚ ʩʦʩʪʘʚʝ ʞʝʣʯʠ ʧʨʠ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʦʤ ʦʩʪʨʦʤ ʛʝʧʘʪʠʪʝ, ʧʦʩʢʦʣʴʢʫ ʦʙʨʘʟʦʚʘ-

ʥʠʝ ʞʝʣʯʥʳʭ ʢʠʩʣʦʪ ʠʟ ʭʦʣʝʩʪʝʨʠʥʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʤʦʥʦʦʢʩʠʛʝʥʘʟʥʦʡ ʩʠʩʪʝʤʳ ʛʝʧʘʪʦ-

ʮʠʪʦʚ [6]. ʈʝʟʫʣʴʪʘʪʳ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʧʦʟʚʦʣʷʝʪ 

ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʜʠʧʩʘʢʦʟʠʜ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠ-

ʤʝʥʝʥʠʷ ʧʨʠ ʧʘʪʦʣʦʛʠʷʭ ʛʝʧʘʪʦʙʠʣʠʘʨʥʦʡ ʩʠʩʪʝʤʳ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ ʥʘʨʫʰʝʥʠʷʤʠ ʞʝʣʯʝʚʳʜʝʣʠ-

ʪʝʣʴʥʦʡ ʠ ʜʝʪʦʢʩʠʮʠʨʫʶʱʠʡ ʬʫʥʢʮʠʠ ʧʝʯʝʥʠ. 

ɺʳʚʦʜʳ. / Conclusions. 

1. ʇʨʠ ʦʩʪʨʦʤ ʪʦʢʩʠʯʝʩʢʦʤ ʛʝʧʘʪʠʪʝ ʠʥʜʫʮʠ-
ʨʦʚʘʥʥʳʡ ʪʝʪʨʘʭʣʦʨʤʝʪʘʥʦʤ ʟʥʘʯʝʥʠʷ ʬʘʨʤʘʢʦʢʠ-

ʥʝʪʠʢʠ ʘʥʪʠʧʠʨʠʥʘ ʧʨʝʪʝʨʧʝʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟ-

ʤʝʥʝʥʠʷ ʫʢʘʟʳʚʘʶʱʝʝ ʥʘ ʩʥʠʞʝʥʠʝ ʜʝʪʦʢʩʠʮʠʨʫʶ-

ʱʝʡ ʧʦʪʝʥʮʠʠ ʛʝʧʘʪʦʮʠʪʦʚ.  

2. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʪʝʨʘʧʠʷ ʜʠʧʩʘʢʦʟʠʜʦʤ 

ʫ ʞʠʚʦʪʥʳʭ ʩ ʦʩʪʨʳʤ ʪʦʢʩʠʯʝʩʢʠʤ ʛʝʧʘʪʠʪʦʤ ʦʪ-

ʯʝʪʣʠʚʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʜʝʪʦʢʩʠʮʠʨʫʶʱʫʶ ʬʫʥʢ-

ʮʠʶ ʧʝʯʝʥʠ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʧʘ-

ʨʘʤʝʪʨʦʚ ʬʘʨʤʘʢʦʢʠʥʝʪʠʢʠ ʘʥʪʠʧʠʨʠʥʘ.  
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3. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦ-
ʩʪʠ ʤʦʥʦʦʢʩʠʛʝʥʘʟʥʦʡ ʩʠʩʪʝʤʳ ʛʝʧʘʪʦʮʠʪʦʚ ʷʚʣʷ-

ʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʞʝʣʯʝʛʦʥʥʦʛʦ 

ʠ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʦʛʦ ʜʝʡʩʪʚʠʷ ʜʠʧʩʘʢʦʟʠʜʘ.  

 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʄʘʤʘʜʦʚ ʖ.ʄ., ʍʘʢʠʤʦʚ ɿ.ɿ., ʄʫʭʘ-

ʤʝʜʟʠʝʚ ʄ.ʄ. ʠ ʜʨ. ɾʝʣʯʝʛʦʥʥʘʷ ʠ ʛʝʧʘʪʦʧʨʦʪʝʢ-

ʪʦʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʜʠʧʩʘʢʦʟʠʜʘ. // ɾʫʨʥʘʣ ʂʠʤʸ ʚʘ 

ʬʘʨʤʘʮʝʚʪʠʢʘ -1996. ˉ1, ʩ.47-50. 

2. ʍʘʢʠʤʦʚ ɿ.ɿ., ʎʦʡ ʀ.ɺ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴ-
ʥʘʷ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʥʚʘʨʝʥʘ ʚ ʢʦʨʨʝʢʮʠʠ 

ʥʘʨʫʰʝʥʠʡ ʞʝʣʯʝʚʳʜʝʣʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ ʧʝʯʝʥʠ 

ʧʨʠ ʝʛʦ ʦʩʪʨʦʤ ʧʦʨʘʞʝʥʠʠ // ʋʟʙʝʢʩʢʠʡ ʙʠʦʣʦʛʠʯʝ-

ʩʢʠʡ ʞʫʨʥʘʣ, ʊʘʰʢʝʥʪ, 2005, ˉ6, ʩ. 7-13. 

3. ʍʘʢʠʤʦʚ ɿ.ɿ., ɸʢʨʘʤʦʚʘ ʗ.ɿ., ʄʘʭʢʘʤʦʚ 
ʉ.ʉ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʜʫʢʪʦʨʦʚ ʠʥʪʝʨʬʝʨʦʥʘ ʚ 

ʢʦʨʨʝʢʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʝʯʝʥʠ ʧʨʠ 

ʪʦʢʩʠʯʝʩʢʠʭ ʛʝʧʘʪʠʪʘʭ. 2018, LAP LAMBERT, Aca-

demic Publishing RU. C. 118. 

4. ʈʘʭʤʘʪʫʣʣʘʝʚ ʌ.ʍ., ʍʘʢʠʤʦʚ ɿ.ɿ. ɸʢʪʠʚ-
ʥʦʩʪʴ ʤʠʢʨʦʦʢʩʠʛʝʥʘʟʥʦʡ ʩʠʩʪʝʤʳ ʧʝʯʝʥʠ ʧʦʣʦʚʦʟ-

ʨʝʣʳʭ ʢʨʳʩ ʠ ʢʨʦʣʠʢʦʚ ʧʨʠ ʩʠʥʜʨʦʤʝ ʜʣʠʪʝʣʴʥʦʛʦ 

ʩʜʘʚʣʠʚʘʥʠʷ ʠ ʢʦʨʨʝʢʮʠʠ ʝʛʦ ʥʘʨʫʰʝʥʠʡ ʙʝʥʟʦʥʘ-

ʣʦʤ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʠ ʢʣʠʥʠʯʝʩʢʘʷ ʬʘʨʤʘʢʦ-

ʣʦʛʠʷ. 2001, ˉ2 ʩ.69-71. 

5. ʉʦʣʦʚʴʝʚ ɺ.ʅ., ʌʠʨʩʦʚ ɸ.ɸ., ʌʠʣʦʚ ɺ.ɸ. 
ʌʘʨʤʘʢʦʢʠʥʝʪʠʢʘ, ʄʦʩʢʚʘ 1980. 

6. ʄʘʨʘʢʦʚʩʢʠʡ ʖ.ʍ., ʄʘʨʘʢʦʚʩʢʠʡ ʂ.ʖ. ɻʘ-
ʩʪʨʦʵʥʪʝʨʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʦʙʤʝʥʘ ʭʦʣʝʩʪʝ-

ʨʠʥʘ: ʛʝʧʘʪʦʮʠʪʘʨʥʳʝ ʠ ʢʘʥʘʣʠʢʫʣʷʨʥʳʝ ʢʦʤʧʘʨʪ-

ʤʝʥʪʳ ʦʙʤʝʥʘ ʭʦʣʝʩʪʝʨʠʥʘ ʠ ʠʭ ʢʣʠʥʠʢʦ-ʧʘʪʦʬʠ-

ʟʠʦʣʦʛʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʝ. ʈʦʩʩʠʡʩʢʠʡ ʞʫʨʥʘʣ 

ʛʘʩʪʨʦʵʥʪʝʨʦʣʦʛʠʠ, ʛʝʧʘʪʦʣʦʛʠʠ ʠ ʢʦʣʦʧʨʦʢʪʦʣʦ-

ʛʠʠ. 2006, ˉ6 ʩ.41-55. 

7. ʍʘʢʠʤʦʚ ɿ.ɿ., ʈʘʭʤʦʥʦʚ ɸ.ʍ. ʌʘʨʤʘʢʦʢʠ-
ʥʝʪʠʢʘ ʘʥʪʠʧʠʨʠʥʘ ʧʨʠ ʪʨʘʚʤʘʪʠʯʝʩʢʦʤ ʪʦʢʩʠʢʦʟʝ 

ʠ ʢʨʦʣʠʢʦʚ ʧʨʝʜʧʫʙʝʨʪʘʪʥʦʛʦ ʧʝʨʠʦʜʘ. ʀʥʬʝʢʮʠ-

ʦʥʥʘʷ ʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʘʷ ʬʘʨʤʘʢʦʣʦʛʠʷ. 2013, 

ˉ1-2, ʩ.74-78. 

8. ʈʘʭʤʦʥʦʚ ɸ.ʍ., ʍʘʢʠʤʦʚ ɿ.ɿ. ɸʢʙʘʨʦʚ ʋ.ʉ. 
ɸʥʪʠʧʠʨʠʥʦʚʳʡ ʪʝʩʪ ʜʣʷ ʦʮʝʥʢʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʙʠʦ-

ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʝʡ ʬʫʥʢʮʠʠ ʧʝʯʝʥʠ ʧʨʠ ʝʸ ʦʩʪʨʦʤ 

ʧʦʨʘʞʝʥʠʠ ʚ ʧʨʝʜʧʫʙʝʨʪʘʪʥʦʤ ʧʝʨʠʦʜʝ. ʌʘʨʤʘʮʝʚ-

ʪʠʯʝʩʢʠʡ ʚʝʩʪʥʠʢ ʋʟʙʝʢʠʩʪʘʥʘ. 2013, ˉ 3-4, ʩ.58-61 

9. ʏʫʝʥʢʦʚʘ ɽ.ɸ., ɿʠʛʘʥʰʠʥʘ ʃ.ɽ., ʌʝʥʦʪʠʧʠ-
ʨʦʚʘʥʠʝ ʧʘʮʠʝʥʪʦʚ ʧʦ ʩʫʤʤʘʨʥʦʡ ʦʢʠʩʣʠʪʝʣʴʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʧʝʯʝʥʠ ʧʨʠ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʦʡ ʭʦʣʠ-

ʮʠʩʪʵʢʪʦʤʠʠ: ʜʚʝ ʢʘʪʝʛʦʨʠʠ ʧʘʮʠʝʥʪʦʚ ʠ ʧʝʨʠʦʜʳ 

ʧʦʩʪʥʘʨʢʦʟʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʠ 

ʢʣʠʥʠʯʝʩʢʘʷ ʬʘʨʤʘʢʦʣʦʛʠʷ. 2013, ʪʦʤ-76, ˉ7, ʩ. 69-

71 

10. ɸʢʨʘʤʦʚʘ ʗ.ɿ., ʍʘʢʠʤʦʚʘ ɼ.ɿ., ʈʘʭʤʘʥʦʚ 
ɸ.ʍ., ʍʠʢʤʘʪʫʣʣʘʝʚ ʈ.ɿ. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʘʢʪʠʚ-

ʥʦʩʪʴ ʤʦʥʦʦʢʩʠʛʝʥʘʟʥʦʡ ʩʠʩʪʝʤʳ ʧʝʯʝʥʠ ʧʨʠ ʘʥʝ-

ʤʠʠ. Pharmaceutical science and practice: problems, 

achievements, prospects. ʄʘʪʝʨʠʘʣʳ II ʥʘʫʯʥʦ-ʧʨʘʢ-

ʪʠʯʝʩʢʦʡ ʠʥʪʝʨʥʝʪ ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʫʯʘʩʪʠʝʤ. ʍʘʨʴʢʦʚ, 2018. ʩ. 322-323. 

11. ʄʘʤʘʜʦʚ ʖ.ʄ., ʄʫʭʘʤʝʜʟʠʝʚ ʄ.ʄ., ʍʘʢʠ-
ʤʦʚ ɿ.ɿ. ʠ ʜʨ. ɺʝʱʝʩʪʚʦ, ʦʙʣʘʜʘʶʱʝʝ ʞʝʣʯʝʛʦʥʥʦʡ 

ʠ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. // ʇʘʪʝʥʪ 

ˉ2029554 ʈʦʩʩʠʡʩʢʦʡ ʬʝʜʝʨʘʮʠʠ. ʆʪʢʨʳʪʠʝ 1995 

ˉ6, ʩ. 39. 

 

ʕʌʌɽʂʊʀɺʅʆʉʊʔ ɻʃʀʎɽʈɸʄɸ ɺ ʂʆʈʈɽʂʎʀʀ ʅɸʈʋʐɽʅʀʁ 

ɾɽʃʏɽʆɹʈɸɿʆɺɸʊɽʃʔʅʆʁ ʌʋʅʂʎʀʀ ʇɽʏɽʅʀ ʇʈʀ ʆʉʊʈʆʄ ʊʆʂʉʀʏɽʉʂʆʄ 

ɻɽʇɸʊʀʊɽ 

 

ɸʢʨʘʤʦʚʘ ʗ.ɿ. 

ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʬʘʨʤʘʢʦʣʦʛʠʠ ʊʘʰʢʝʥʪʩʢʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʘʢʘʜʝʤʠʠ 

ʄʫʩʪʘʥʦʚ ʊ.ɹ. 

ʢ.ʤ.ʥ. ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʬʘʨʤʘʢʦʣʦʛʠʠ ʊʘʰʢʝʥʪʩʢʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʘʢʘʜʝʤʠʠ 

ʄʘʤʘʜʞʘʥʦʚʘ ʄ.ɸ. 

ʢ.ʤ.ʥ., ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʬʘʨʤʘʢʦʣʦʛʠʠ ʊʘʰʢʝʥʪʩʢʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʘʢʘʜʝʤʠʠ 

ʍʫʜʘʡʙʝʨʜʠʝʚ ʍ.ʀ. 

ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʬʘʨʤʘʢʦʣʦʛʠʠ ʊʘʰʢʝʥʪʩʢʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʘʢʘʜʝʤʠʠ 

ɼʞʘʥʘʝʚ ɻ.ʖ. 

ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʬʘʨʤʘʢʦʣʦʛʠʠ ʊʘʰʢʝʥʪʩʢʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʘʢʘʜʝʤʠʠ 

 

EFFICIENCY OF GLYCERAM IN CORRECTING VIOLATIONS OF BILE -FORMING LIVER 

FUNCTION IN ACUTE TOXIC HE PATITIS  

 

ɸkramova Ya. 

Assistant of the Department of Pharmacology Tashkent Medical Academy 

Mustanov T. 

Ph.D., associated Professor of the Department of Pharmacology Tashkent Medical Academy, 

Mamadzhanova M. 

Ph.D., senior lecturer of the Department of Pharmacology Tashkent Medical Academy, 

Khudaiberdiev Kh. 

Assistant of the Department of Pharmacology Tashkent Medical Academy, 

Janaev G. 

Assistant of the Department of Pharmacology Tashkent Medical Academy, 

 



Sciences of Europe # 48, (2020)  37 

ɸʅʅʆʊɸʎʀʗ 

ɺ ʮʝʣʷʭ ʩʦʟʜʘʥʠʷ ʩʨʝʜʩʪʚ, ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʦʩʪʦʷʥʠʷ ʧʝʯʝʥʠ ʧʨʠ ʝʝ ʧʘʪʦʣʦʛʠʷʭ 

ʧʨʦʚʝʜʝʥ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʣʠʮʝʨʘʤʘ ʚ ʢʦʨʨʝʢʮʠʠ ʭʝʣʘʪʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ ʛʝʧʘʪʦʮʠʪʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʛʣʠʮʝʨʘʤ ʫ ʢʨʳʩ ʩ ʦʩʪʨʳʤ ʪʦʢʩʠʯʝʩʢʠʤ ʛʝʧʘʪʠ-

ʪʦʤ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʪʨʘʥʷʝʪ ʩʪʦʡʢʘʷ ʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʛʥʝʪʝʥʠʝ ʚʥʝʰʥʝʩʝʢʨʝʪʦʨʥʦʡ ʬʫʥʢʮʠʠ ʧʝʯʝʥʠ ʠ ʭʠ-

ʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʞʝʣʯʠ. ʇʦ ʩʚʦʝʡ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʛʣʠʮʝʨʘʤ ʦʪʯʝʪʣʠʚʦ ʧʨʝʚʦʩʭʦʜʠʪ ʛʝ-

ʧʘʪʦʧʨʦʪʝʢʪʦʨ ï ʩʠʣʠʙʦʨ. ʉʯʠʪʘʶʪ, ʯʪʦ ʛʣʠʮʝʨʘʤ ʤʦʞʝʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥ ʚ ʢʘʯʝʩʪʚʝ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʩʨʝʜʩʪʚʘ ʢʦʨʨʝʢʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʝʧʘʪʦʮʠʪʦʚ ʧʨʠ ʧʘʪʦʣʦʛʠʷʭ ʛʝʧʘʪʦʙʠʣʠʘʨʥʦʡ ʩʠʩʪʝʤʳ. 

ABSTRACT 

In order to create tools that restore the functional state of the liver in its pathologies, experimental studies 

were conducted to study the effectiveness of glyceram in correcting the chelating function of hepatocytes. It was 

found that glyceram in rats with acute toxic hepatitis significantly eliminates persistent and significant inhibition 

of the external secretory function of the liver and the chemical composition of bile. By its pharmacological activity, 

glyceram is clearly superior to the hepatoprotector silibor. It is believed that glyceram can be recommended as an 

effective means of correcting the functional state of hepatocytes in pathologies of the hepatobiliary system. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʝʣʯʴ, ʦʩʪʨʳʡ ʛʝʧʘʪʠʪ, ʛʣʠʮʝʨʘʤ. 

Keywords: bile, acute hepatitis, glyceram. 

 

ɺʚʝʜʝʥʠʝ. / Introductions. 
ʐʠʨʦʢʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ, ʥʝʜʦʩʪʘʪʦʯʥʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʷʝʤʳʭ ʵʪʠʦʪʨʦʧʥʳʭ ʠ ʧʘʪʦ-

ʛʝʥʝʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʬʘʨʤʘʢʦʪʝʨʘʧʠʠ ʦʩʪʨʳʭ ʠ 

ʭʨʦʥʠʯʝʩʢʠʭ ʧʘʪʦʣʦʛʠʡ ʛʝʧʘʪʦʙʠʣʠʘʨʥʦʡ ʩʠʩʪʝʤʳ 

ʪʨʝʙʫʝʪ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ ʣʝ-

ʯʝʥʠʷ ʈʘʥʝʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʪʨʠʪʝʨʧʝʥʦʚʳʝ 

ʛʣʠʢʦʟʠʜʳ, ʩʪʠʤʫʣʠʨʫʶʪ ʬʫʥʢʮʠʦʥʘʣʥʴʥʦʝ 

ʩʦʩʪʘʷʥʠʝ ʧʝʯʝʥʠ ʧʨʠ ʝʸ ʧʘʪʦʣʦʛʠʷʭ, ʯʪʦ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʦʪʯʝʪʣʠʚʦʤ ʧʦʚʳʰʝʥʠʠ ʭʝʣʘʪʦʦʙʨʦ-

ʟʘʚʘʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ ʛʝʧʘʪʦʮʠʪʦʚ [1,6].  

ɺ ʧʣʘʥʝ ʩʦʟʜʘʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʩʨʝʜʩʪʚ ʣʝʯʝʥʠʷ ʧʘʪʦʣʦʛʠʠ ʛʝʧʘʪʦʙʠʣʠʘʨʥʦʡ ʩʠ-

ʩʪʝʤʳ ʥʘʰʝ ʚʥʠʤʘʥʠʝ ʧʨʠʚʣʝʢ ʛʣʠʮʝʨʘʤ, ʷʚʣʷʶ-

ʱʝʡʩʷ ʧʨʦʠʟʚʦʜʥʳʤ ʪʨʠʪʝʨʧʝʥʦʠʜʥʳʭ ʨʘʩʪʝʥʠʡ 

ʨʦʜʘ Glycyrhyza L. ɼʘʥʥʳʡ ʧʨʝʧʘʨʘʪ ʦʙʣʘʜʘʝʪ ʨʷ-

ʜʦʤ ʩʚʦʡʩʪʚ: ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ, ʷʟʚʘ ʟʘʞʠʚ-

ʣʷʶʱʠʤ, ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʤ ʠ ʜʨ. [7,8,9,10]. ɹʦʣʝʝ 

ʪʦʛʦ, ʩʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʛʦ ʚʝʱʝʩʪʚʘ 

ʩʥʠʞʘʝʪ ʪʦʢʩʠʯʥʦʩʪʴ ʘʟʠʜʦʪʠʤʠʜʠʥʘ [8].  

ɺ ʜʦʩʪʫʧʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʩʚʝʜʝʥʠʷ ʦ ʚʣʠʷʥʠʠ 

ʛʣʠʮʝʨʘʤʘ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʦʩʪʦʷʥʠʷ ʧʝʯʝʥʠ 

ʧʨʠ ʝʝ ʦʩʪʨʳʭ ʧʦʨʘʞʝʥʠʷʭ ʦʪʩʫʪʩʪʚʫʶʪ.  

ʎʝʣʴ. / Aim. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʣʠʮʝʨʘʤʘ ʚ ʢʦʨʨʝʢʮʠʠ ʥʘʨʫʰʝʥʠʡ 

ʞʝʣʯʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ ʫ ʢʨʳʩ ʩ ʦʩʪʨʳʤ 

ʪʦʢʩʠʯʝʩʢʠʤ ʛʝʧʘʪʠʪʦʤ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. / Mate-

rials and methods. ʆʧʳʪʳ ʧʨʦʚʦʜʠʣʠ ʥʘ 42 ʙʝʣʳʭ 

ʢʨʳʩʘʭ-ʩʘʤʮʘʭ, ʩʤʝʰʘʥʥʦʡ ʧʦʧʫʣʷʮʠʠ ʩ ʠʩʭʦʜʥʦʡ 

ʤʘʩʩʦʡ ʪʝʣʘ 160-180 ʛ. ɾʠʚʦʪʥʳʭ ʩʦʜʝʨʞʘʣʠ ʚ ʩʪʘʥ-

ʜʘʨʪʥʳʭ ʫʩʣʦʚʠʷʭ ʚʠʚʘʨʠʷ. ʆʧʳʪʳ ʧʨʦʚʦʜʠʣʠ ʚ ʩʦ-

ʦʪʚʝʪʩʪʚʠʠ ʩ çʇʨʘʚʠʣʘʤʠ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭè, ʘ 

ʪʘʢʞʝ ʧʨʘʚʠʣ, ʧʨʠʥʷʪʳʭ ɽʚʨʦʧʝʡʩʢʦʡ ʢʦʥʚʝʥʮʠʝʡ 

ʧʦ ʟʘʱʠʪʝ ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʣʠ ʚ ʠʥʳʭ 

ʥʘʫʯʥʳʭ ʮʝʣʷʭ (ETS ˉ123), ʉʪʨʘʩʙʫʨʛ, 18.03.1986 

ʛ.  

ʆʩʪʨʳʡ ʪʦʢʩʠʯʝʩʢʠʡ ʛʝʧʘʪʠʪ ʚʦʩʧʨʦʠʟʚʦʜʠʣʠ 

ʧʫʪʝʤ ʝʞʝʜʥʝʚʥʦʛʦ ʚʚʝʜʝʥʠʷ ʚ ʧʦʜ ʢʦʞʫ ʞʠʚʦʪʥʳʭ 

50% ʤʘʩʣʷʥʳʡ ʪʝʪʨʘʭʣʦʨʤʝʪʘʥʘ ʚ ʜʦʟʝ 0,5ʤʣ / 100 ʛ 

ʤʘʩʩʳ ʪʝʣʘ ʚ ʪʝʯʝʥʠʠ 4 ʜʥʝʡ. ʏʝʨʝʟ 24 ʯʘʩʘ ʧʦʩʣʝ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʤʦʜʝʣʠ ʛʝʧʘʪʠʪʘ ʞʠʚʦʪʥʳʭ, ʧʨʦ-

ʚʦʜʠʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʪʝʨʘʧʠʶ ʛʣʠʮʝʨʘʤʦʤ 

(50 ʤʛ/ʢʛ), ʩʠʣʠʙʦʨʦʤ (50ʤʛ/ʢʛ). ʉʧʫʩʪʷ 24 ʯʘʩʘ ʧʦ-

ʩʣʝ ʟʘʢʣʶʯʠʪʝʣʴʥʦʛʦ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ ʫ ʞʠʚʦʪ-

ʥʳʭ ʚʩʝʭ ʛʨʫʧʧ ʠʟʫʯʘʣʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʞʝʣʯʝʚʳʜʝ-

ʣʝʥʠʷ ʠ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʞʝʣʯʠ [2]. ʇʘʨʘʣʣʝʣʴʥʦ 

ʧʨʦʚʦʜʠʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫ 6 ʠʥʪʘʢʪʥʳʭ ʙʝʣʳʭ ʢʨʳʩ 

ʩʘʤʮʦʚ, ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʦ ʚʦʟʨʘʩʪʫ 

ʠ ʤʘʩʩʳ ʪʝʣʘ ʦʪ ʞʠʚʦʪʥʳʭ ʜʨʫʛʠʭ ʛʨʫʧʧ. ɾʝʣʯʴ ʫ 

ʢʨʳʩ ʩʦʙʠʨʘʣʠ ʚ ʪʝʯʝʥʠʠ 4 ʯʘʩʦʚ ʧʦʜ ʵʪʘʤʠʥʘʣʦʚʳʤ 

ʥʘʨʢʦʟʦʤ (40 ʤʛ/ʢʛ, ʚʥʫʪʨʠʙʨʶʰʠʥʥʦ) ʧʨʠ ʧʦʤʦʱʠ 

ʧʦʣʠʵʪʠʣʝʥʦʚʦʡ ʪʨʫʙʦʯʢʠ, ʚʩʪʘʚʣʝʥʥʦʡ ʚ ʦʙʱʠʡ 

ʞʝʣʯʥʳʡ ʧʨʦʪʦʢ. ʋʯʠʪʳʚʘʣʠ ʩʢʦʨʦʩʪʴ ʩʝʢʨʝʮʠʠ 

ʞʝʣʯʠ ʠ ʝʸ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘ ʢʘʞʜʳʡ ʯʘʩ ʠ ʚ 

ʩʫʤʤʝ ʟʘ 4 ʯʘʩʘ ʥʘʙʣʶʜʝʥʠʡ. ɺ ʯʘʩʦʚʳʭ ʧʦʨʮʠʷʭ 

ʞʝʣʯʠ ʦʧʨʝʜʝʣʷʣʠ ʢʦʥʮʝʥʪʨʘʮʠʶ ʞʝʣʯʥʳʭ ʢʠʩʣʦʪ 

ʠ ʭʦʣʝʩʪʝʨʠʥʘ [2].  

ʈʝʟʫʣʴʪʘʪʳ ʧʝʨʝʩʯʠʪʳʚʘʣʠ ʥʘ 100 ʛ ʤʘʩʩʳ ʪʝʣʘ 

ʢʨʳʩ ʠ ʧʦʜʚʝʨʛʘʣʠ ʦʙʨʘʙʦʪʢʝ ʤʝʪʦʜʦʤ ʚʘʨʠʘʮʠʦʥ-

ʥʦʡ ʩʪʘʪʠʩʪʠʢʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. / Results and dis-

cussion. ʈʝʟʫʣʴʪʘʪʳ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʫ ʢʨʳʩ ʩ ʦʩʪʨʳʤ ʛʝʧʘʪʠʪʦʤ ʦʪʤʝʯʘʝʪʩʷ ʩʪʦʡʢʦʝ 

ʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʛʥʝʪʝʥʠʝ ʚʥʝʰʥʝʩʝʢʨʝʪʦʨʥʦʡ 

ʬʫʥʢʮʠʠ ʧʝʯʝʥʠ ʠ ʭʠʤʠʟʤʘ ʞʝʣʯʠ. ʊʘʢ, ʯʝʨʝʟ 6 ʜʥʷ 

ʦʪ ʥʘʯʘʣʘ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʦʩʪʨʦʛʦ ʪʦʢʩʠʯʝʩʢʦʛʦ 

ʛʝʧʘʪʠʪʘ ʵʢʩʢʨʝʮʠʷ ʞʝʣʯʠ ʫ ʦʧʳʪʥʳʭ ʢʨʳʩ ʧʦ ʩʨʘʚ-

ʥʝʥʠʶ ʩʦ ʟʜʦʨʦʚʳʤʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʩʥʠ-

ʞʘʝʪʩʷ ʥʘ 39,0%. ʇʨʠ ʵʪʦʤ ʚʳʷʚʣʷʶʪʩʷ ʦʪʯʝʪʣʠʚʦʝ 

ʠʟʤʝʥʝʥʠʷ ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʞʝʣʯʠ. ʊʘʢ, ʫ 

ʢʨʳʩ ʩ ʛʝʧʘʪʠʪʦʤ ʩʦʜʝʨʞʘʥʠʝ ʞʝʣʯʥʳʭ ʢʠʩʣʦʪ ʠ ʭʦ-

ʣʝʩʪʝʨʠʥʘ ʚ ʞʝʣʯʠ ʩʥʠʞʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 

43,6 ʠ 49%. ʅʘ ʵʪʦʤ ʬʦʥʝ ʦʪʤʝʯʘʝʪʩʷ ʫʛʥʝʪʝʥʠʝ ʵʢʩ-

ʢʨʝʮʠʠ ʙʠʣʠʨʫʙʠʥʘ ʥʘ 51,3%. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ 

ʦʩʪʨʦʤ ʪʦʢʩʠʯʝʩʢʦʤ ʛʝʧʘʪʠʪʝ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʡʩʷ 

ʞʠʨʦʚʦʡ ʜʠʩʪʨʦʬʠʝʡ, ʦʪʤʝʯʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʥʘʨʫʰʝʥʠʷ ʵʢʩʢʨʝʪʦʨʥʦʡ ʬʫʥʢʮʠʠ ʧʝʯʝʥʠ, ʧʨʦʷʚ-

ʣʷʶʱʝʡʩʷ ʚ ʫʤʝʥʴʰʝʥʠʠ ʚʳʚʝʜʝʥʠʷ ʚ ʩʦʩʪʘʚʝ 

ʞʝʣʯʠ ʭʦʣʘʪʦʚ, ʭʦʣʝʩʪʝʨʠʥʘ ʠ ʙʠʣʠʨʫʙʠʥʘ. ʕʪʠ 

ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʪʘʢʞʝ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ 

ʫʛʥʝʪʝʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʝʧʘʪʦʮʠ-

ʪʦʚ, ʧʦʩʢʦʣʴʢʫ ʚʩʝ ʞʝʣʯʥʳʝ ʢʠʩʣʦʪʳ ʩʠʥʪʝʟʠʨʫ-

ʶʪʩʷ ʪʦʣʴʢʦ ʚ ʛʝʧʘʪʦʮʠʪʘʭ ʠʟ ʭʦʣʝʩʪʝʨʠʥʘ [2, 5]. 

ʉʠʥʪʝʟ ʞʝʣʯʥʳʭ ʢʠʩʣʦʪ, ʭʦʣʝʩʪʝʨʠʥʘ ʠ ʢʦʥʲ-

ʶʛʘʮʠʷ ʙʠʣʠʨʫʙʠʥʘ ʩ ʛʣʶʢʫʨʦʥʦʚʦʡ ʢʠʩʣʦʪʦʡ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʫʯʘʩʪʠʠ ʤʦʥʦ-
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ʦʢʩʠʛʝʥʘʟʥʦʡ ʬʝʨʤʝʥʪʥʦʡ ʩʠʩʪʝʤʳ (ʄʆʉ) ʛʝʧʘʪʦ-

ʮʠʪʦʚ [2, 4, 5]. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, 

ʯʪʦ ʦʪʤʝʯʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʵʢʩʢʨʝʪʦʨʥʦʡ ʬʫʥʢʮʠʠ 

ʧʝʯʝʥʠ ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʞʝʣʯʠ ʧʨʠ ʦʩʪʨʦʤ 

ʪʦʢʩʠʯʝʩʢʦʤ ʛʝʧʘʪʠʪʝ ʝʩʪʴ ʨʝʟʫʣʴʪʘʪ ʧʦʨʘʞʝʥʠʷ 

ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʩʝʪʠ ʛʝʧʘʪʦʮʠʪʦʚ ʚ ʢʦʪʦʨʦʡ 

ʣʦʢʘʣʠʟʦʚʘʥʘ ʄʆʉ.  

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʪʝʨʘʧʠʷ ʛʣʠʮʝʨʘʤʦʤ ʧʨʠ-

ʚʦʜʠʣʦ ʦʪʯʝʪʣʠʚʦʤʫ ʫʩʪʨʘʥʝʥʠʶ ʚʳʰʝʫʢʘʟʘʥʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʵʢʩʢʨʝʪʦʨʥʦʡ ʬʫʥʢʮʠʠ ʧʝʯʝʥʠ ʠ ʭʠʤʠ-

ʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʞʝʣʯʠ. ʊʘʢ, ʫ ʣʝʯʝʥʥʳʭ ʢʨʳʩ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʥʝ ʣʝʯʝʥʥʳʤʠ ʢʦʣʠʯʝʩʪʚʦ ʚʳʜʝʣʝʥʥʦʡ 

ʞʝʣʯʠ ʟʘ 4 ʯʘʩʘ ʦʧʳʪʘ ʚʦʟʨʘʩʪʘʝʪ ʥʘ 62%. ʇʨʠʤʝʯʘ-

ʪʝʣʴʥʦ, ʯʪʦ ʦʙʲʝʤ ʚʳʜʝʣʝʥʥʦʡ ʞʝʣʯʠ ʫ ʦʧʳʪʥʳʭ 

ʢʨʳʩ ʧʦʩʣʝ 6 ʜʥʝʚʥʦʛʦ ʣʝʯʝʥʠʷ ʜʦʩʪʠʛʘʝʪ ʫʨʦʚʥʷ 

ʟʜʦʨʦʚʳʭ ʢʨʳʩ. ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʩʜʚʠʛʠ ʧʦʩʣʝ ʧʨʦ-

ʚʝʜʝʥʥʦʛʦ ʣʝʯʝʥʠʷ ʥʘʤʠ ʦʪʤʝʯʝʥʳ ʠ ʚ ʭʠʤʠʯʝʩʢʦʤ 

ʩʦʩʪʘʚʝ ʞʝʣʯʠ. ʊʘʢ, ʩʦʜʝʨʞʘʥʠʝ ʞʝʣʯʥʳʭ ʢʠʩʣʦʪ, 

ʭʦʣʝʩʪʝʨʠʥʘ ʠ ʙʠʣʠʨʫʙʠʥʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 34%, 

57% ʠ 93%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʣʝ-

ʯʝʥʠʷ.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʪʝʨʘʧʠʷ 

ʛʣʠʮʝʨʘʤʦʤ ʧʨʠʚʦʜʠʪ ʢ ʫʩʪʨʘʥʝʥʠʶ ʥʘʨʫʰʝʥʠʡ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʝʯʝʥʠ, ʦʙʫʩʣʦʚʣʝʥ-

ʥʳʝ ʞʠʨʦʚʦʡ ʛʝʧʘʪʦʟʦʤ.  

ʈʝʟʫʣʴʪʘʪʳ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʧʦʢʘʟʳʚʘʶʪ, 

ʯʪʦ ʠʟʚʝʩʪʥʳʡ ʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʡ ʚ ʛʝʧʘʪʦʣʦ-

ʛʠʠ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨ ï ʩʠʣʠʙʦʨ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠ-

ʷʝʪ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʝʯʝʥʠ ʧʨʠ ʝʸ 

ʦʩʪʨʦʤ ʪʦʢʩʠʯʝʩʢʦʤ ʧʦʨʘʞʝʥʠʠ. ʇʦʜ ʚʣʠʷʥʠʝʤ 

ʵʪʦʛʦ ʧʨʝʧʘʨʘʪʘ ʢʦʣʠʯʝʩʪʚʦ ʚʳʜʝʣʝʥʥʦʡ ʞʝʣʯʠ ʥʘ 4 

ʯʘʩʘ ʦʧʳʪʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 13,3%, ʘ ʞʝʣʯʥʳʭ ʢʠʩ-

ʣʦʪ, ʭʦʣʝʩʪʝʨʠʥʘ ʠ ʙʠʣʠʨʫʙʠʥʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 

9%, 35,1% ʠ 14%. ʆʜʥʘʢʦ ʟʥʘʯʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʧʦ-

ʢʘʟʘʪʝʣʝʡ ʥʝ ʜʦʩʪʠʛʘʶʪ ʫʨʦʚʥʷ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪ-

ʥʳʭ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʝʝ ʥʠʟʢʦʡ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʩʠʣʠʙʦʨʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʣʠʮʝʨʘʤʦʤ ʚ ʢʦʨ-

ʨʝʢʮʠʠ ʥʘʨʫʰʝʥʠʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʧʝʯʝʥʠ ʧʨʠ ʝʛʦ ʦʩʪʨʦʤ ʧʦʨʘʞʝʥʠʠ. 

ʅʘ ʥʘʰ ʚʟʛʣʷʜ ʤʝʭʘʥʠʟʤ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʚʣʠʷ-

ʥʠʷ ʛʣʠʮʝʨʘʤʘ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʝ-

ʯʝʥʠ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥ ʩ ʝʛʦ ʩʪʠʤʫʣʠʨʫʶʱʠʤ ʚʣʠʷ-

ʥʠʝʤ ʥʘ ʄʆʉ ʚ ʢʦʪʦʨʦʤ ʧʨʦʪʝʢʘʶʪ ʩʠʥʪʝʟ ʞʝʣʯʥʳʭ 

ʢʠʩʣʦʪ ʠ ʧʨʦʮʝʩʩʳ ʢʦʥʲʶʛʘʮʠʠ ʙʠʣʠʨʫʙʠʥʘ. 

ʋʯʠʪʳʚʘʷ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʪʦʢ-

ʩʠʯʝʩʢʠʭ ʧʦʨʘʞʝʥʠʡ ʧʝʯʝʥʠ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ 

[3,4], ʦʙʣʘʜʘʶʱʠʭ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʝʤ, 

ʧʨʠʚʦʜʷʱʝʝ ʢ ʪʢʘʥʝʚʦʡ ʛʠʧʦʢʩʠʠ, ʥʝʢʨʦʟʫ ʛʝʧʘʪʦ-

ʮʠʪʦʚ ʠ ʩʠʥʜʨʦʤʫ ʵʥʜʦʛʝʥʥʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ, 

ʤʦʞʥʦ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʛʣʠʮʝʨʘʤʫ ʧʨʠʩʫʱʝ ʠ ʘʥʪʠʦʢ-

ʩʠʜʘʥʪʥʦʝ ʩʚʦʡʩʪʚʦ. ʊʘʢʦʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʩʦʛʣʘʩʫ-

ʝʪʩʷ ʩ ʜʘʥʥʳʤʠ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʘʚʰʠʭ ʚʳʩʦʢʫʶ 

ʘʥʪʠʬʣʦʛʦʛʝʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʥʳʤ ʪʨʠʪʝʨ-

ʧʝʥʦʠʜʥʳʭ ʨʘʩʪʝʥʠʡ ʨʦʜʘ Glycyrrhyza L. [7, 8, 9].  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʠ 

ʜʘʥʥʳʭ ʣʠʪʝʨʘʪʫʨʳ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʛʣʠʮʝ-

ʨʘʤ ʚ ʢʘʯʝʩʪʚʝ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ ʚ ʣʝʯʝ-

ʥʠʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦ-ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʝ-

ʯʝʥʠ. 
ɺʳʚʦʜʳ. / Conclusions. 
1. ʇʨʠ ʦʩʪʨʦʤ ʪʦʢʩʠʯʝʩʢʦʤ ʧʦʨʘʞʝʥʠʠ ʧʝ-

ʯʝʥʠ ʦʪʤʝʯʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʛʥʝʪʝʥʠʝ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʝʯʝʥʠ, ʧʨʦʷʚʣʷʶʱʝʡʩʷ ʚ ʩʥʠ-
ʞʝʥʠʠ ʚʳʚʝʜʝʥʠʷ ʞʝʣʯʠ ʠ ʫʤʝʥʴʰʝʥʠʠ ʚ ʥʝʡ ʞʝʣʯ-
ʥʳʭ ʢʠʩʣʦʪ, ʭʦʣʝʩʪʝʨʠʥʘ ʠ ʙʠʣʠʨʫʙʠʥʘ. 

2. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʬʘʨʤʘʢʦʪʝʨʘʧʠʷ 
ʦʩʪʨʦʛʦ ʥʝʢʨʦʪʠʯʝʩʢʦʛʦ ʛʝʧʘʪʠʪʘ ʛʣʠʮʝʨʘʤʦʤ ʚ 
ʙʦʣʴʰʝʡ ʤʝʨʝ ʯʝʤ ʩʠʣʠʙʦʨ, ʫʩʪʨʘʥʷʝʪ ʥʘʨʫʰʝʥʠʷ 
ʵʢʩʢʨʝʪʦʨʥʦʡ ʬʫʥʢʮʠʠ ʧʝʯʝʥʠ ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦ-
ʩʪʘʚʘ ʞʝʣʯʠ. 

3. ɻʣʠʮʝʨʘʤ ʤʦʞʝʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥ ʚ ʢʘ-
ʯʝʩʪʚʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʨʝʜʩʪʚʘ ʢʦʨʨʝʢʮʠʠ ʬʫʥʢʮʠʦ-
ʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʝʧʘʪʦʙʠʣʠʘʨʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠ 
ʝʛʦ ʧʘʪʦʣʦʛʠʷʭ. 
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ABSTRACT 

The use of neuromarketing methods has recently gained significant popularity around the world. The scien-

tific areasô collaboration in the study of psychology, neurobiology, anatomy, neuroeconomics has been success-

fully applied in the development of neuromarketing and its impact on the cognitive functions of the patientôs brain. 

Since this area is relevant, we have analyzed publications from Pubmed and Medline databases (213) and those 

that correspond to the purpose of the study and present the results of the application of neuromarketing methods 

in healthcare and pharmacy have been selected. Based on a logical analysis, we identified positive and negative 

aspects of the impact of neuromarketing in the advertising of medicines for the patient and society as a whole, and 

a SWOT analysis was compiled. In order to interconnect the methods of neuromarketing and patientôs selection in 

the process of health technologies assessment (HTA), a neuromarketing model, as HTA component, has been 

proposed taking into account the decision about technology financing at all three levels. It was revealed that the 

use of neuromarketing methods should be scientifically justified and regulated by the appropriate regulatory frame-

work. 

Keywords: neuromarketing in health and pharmacy, health technology assessment, medicine, medicineôs 

advertising. 

 

INTRODUCTION  

Health reforming is one of the priority policies of 

the leading countries of the world. The development of 

health technologies, especially in the pharmaceutical 

sector, needs to be controlled and regulated in low- and 

middle-income countries [1]. Regulation is necessary 

because every year the market for pharmaceuticals is 

expanded, new treatment technologies are appeared, 

and medical and pharmaceutical services market com-

petition is growing. However, the majority of large 

medical and pharmaceutical holdings forget about the 

ethical, social and legal aspects of healthcare technol-

ogy functioning.  

Recently, neuromarketing has been increasingly 

used in the creation of commercials or slogans for med-

icines [2,3]. However, this direction and its methods 

have not been fully studied in terms of the impact on 

the patient. Despite the rapid development of neuro-

marketing and its methods in pharmacy, the relation-

ship between neuromarketing methods and the conse-

quences of their application in the HTA decisions mak-

ing processes remains unresolved in Ukraine. The pur-

pose of the investigation - is analysis of the neuromar-

keting methods, as HTA component, and their applica-

tion in the pharmaceutical sector. 

MATERIALS AND METHODS  
The scientific articlesô materials from Pubmed, 

Medline, and analytical companiesô reports had been 

used in the research [4,5,6]. 

RESULTS 

The rapid increase in mortality from socially dan-

gerous diseases, the drug market monopolizing by the 

large pharmaceutical companies, as well as increasing 

of the supplying with the generic drugs of various 

groups, are forcing manufacturers to use new techno-

logical and marketing tools to attract potential consum-

ers: doctors, pharmacists and patients to their pharma-

ceutical products. Neuromarketing methods can be 

widely used during innovative technologies enter the 

market and can be used in HTA [7,8]. 
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The development of medical information technol-

ogies and communications entailed the formation of 

new areas of marketing, namely neuromarketing [9]. 

Research on neuromarketing began by scientists in 

1990. However, the term was firstly introduced in 

2002. Neuromarketing is a commercial marketing com-

munication using methods of neuropsychology and bi-

ology [10,11]. In neuromarketing, a number of con-

sumerôs reactions to the proposed product are used, the 

most common of which are: sensorimotor, cognitive 

and affective.  

So, sensorimotor reactions were firstly described 

in the theory of cognitive development of Piaget, which 

is based on the development and reactions of human in-

tellect [12]. The key points of the theory are the pro-

cesses of assimilation and adaptation. Assimilation is 

the perception of new information and its comparison 

with new ideas, and adaptation is the receipt of infor-

mation and its application with old ideas [13,14]. Cog-

nitive reactions are aimed at the process of cognition, 

understanding and comprehension, as well as the pro-

cessing of information receiving [15,16]. Affective re-

actions as analytical categories define behavior associ-

ated with experience, feeling and emotions [17,18].  

That is, neuromarketing is aimed at studying how 

the nervous system and the brain react to various adver-

tising techniques using medical methods and not only. 

In our opinion, the application of neomarketing meth-

ods in HTA can be represented by the model as shown 

in Fig. 1. Thus, in the process of new healthe technol-

ogy assessment after research, it is advisable to apply 

neuromarketing methods to analyze patient responses. 

It is necessary to take into account ethical stand-

ards, social and psychological aspects, as well as an as-

sessment of technology financing. That is, if the state 

or a large pharmaceutical corporation is interested in 

developing of a new health technology, it is necessary 

to justify the level of financing from the state budget 

and include the technology in the reimbursable list. An 

important criterion for the harmonious implementation 

of health technology is feedback, that is, feedback from 

patients who are not self-medicating, but who con-

sciously use the medicines. 

According to the Evaluate Pharma World Preview 

data, the medicines market will increase by an average 

of 6.5% every year and it is forecasted volume in 2022 

will be 1.12 trillion dollars [19,20]. Thus, neuromarket-

ing methods can be used not only to evaluate a new 

technology that is entering the market, but also to create 

the ñcorrectò promotion of medicine advertising and to 

familiarize patients with effective and safe drugs 

[21,22]. It should be noted that the advertising of med-

icines in the countries of the world is strictly regulated. 

So, prescription medicines advertising is provided by 

law not in all countries. For example, a policy of tougt 

advertising in Poland is currently underway. The 

U.S.A. Food and Drug Administration (FDA) has cre-

ated a number of drug advertising requirements. Ac-

cording to established FDA requirements, advertise-

ments for pharmaceutical products must not be false or 

misleading; it should reflect the risk, benefit and all the 

side effects that are described in the annotation when 

using the medicine [23,24]. With regard to medicine 

advertising in the European Union countries (EU), ac-

cording to Directive 92/28 / EU, the advertising of pre-

scription drugs and those containing narcotic or psy-

chotropic substances is prohibited, that complies with 

the definitions of international conventions. It is also 

should be noted that in the EU advertising of medicines 

for the treatment of certain categories of diseases is pro-

hibited, namely: tuberculosis, diabetes, cancer, sex-

ually transmitted diseases, etc. and most of the medi-

cines that are reimbursed by the goverment also. There-

fore, when introducing medicines advertising using 

neuromarketing methods, there are a number of risks, 

not only for pharmaceutical holdings, but also for po-

tential patients.  

To assess the strengths and weaknesses, as well as 

the threats and opportunities for advertising for new 

health technologies using neuromarketing, we have 

conducted a SWOT analysis based on the results of rel-

evant studies [25,26]. 

Table 1  

Neuromarketing in medicines advertising (SWOT analysis) 

Strengths 

- informing the patient about various medicines that 

are already in the market and about those that are en-

tering the market; 

-increasing of competition among producers of the 

same market segment; 

- visualization of the medicine (emphasis on the dos-

age form or convenient packaging). 

Opportunities 

- the development of health technologies using neuro-

marketing methods can be used in the future for the ben-

efit of the patient, taking into account the organization 

of advertised medicines necessary for the treatment or 

prevention of individual diseases 

Weaknesses 

- the intrusiveness and futility of advertising (for ex-

ample, broadcasting on the radio each 10 minutes or 

a constant video clip on television at certain times); 

- lack of information in the advertising of medicines; 

- the absence of an associative range of medicines in 

advertising on the symptoms of diseases; 

- the influence of neuromarketing in the advertising 

of medicines has not been fully studied, therefore, it 

can carry both a positive and a negative result. 

Threats  

- self-medication; 

- unwillingness of the patient to visit a specialized spe-

cialist ïdoctor; 

- the use of neuromarketing methods can adversely af-

fect the patient's psychosomatics and thereby aggravate 

already existing symptoms of the disease; 

- high marketing costs and decreasing of costs for qual-

ity, effectiveness, packaging and design of the drug. 
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It is worth noting that all the points given in the 

SWOT - analysis indicate that there should be a balance 

of advertising taking into account the behavioral 

aspects of potential medicineôs users. 

 
Figure 1. The neuromarketing model as a component of the health technology assessment (shortened scheme) 

 

DISCUSSION 

The influence of marketing techniques, in particu-

lar neuromarketing in medinesô advertising, has been 

described in many scientific papers. So, Mnushko Z.M. 

together with the co-authors had been considered key 

aspects of marketing techniques, in particular, non-tra-

ditional marketing methods in the process of promoting 

pharmaceutical products to the market [27]. 

For example, in the Orzan G., Zara I., Purcarea V. 

paper it is said that neuromarketing methods affect the 

unconscious and conscious choice of the consumer 

[28]. Morin C. had concluded that neuromarketing of-

fers advanced methods for the direct study of human 

brain reactions without requiring the cognitive or con-

scious participation of an individual [29]. ŧurawicki, 

Leon Ziad, F. Gellad had summarized data on the im-

pact of advertising aimed at a wide audience [30,31]. 

The study by Wolbring, G., Diep, L., Yumakulov, S., 

Ball, N., Leopatra, V., Yergens, D. had discussed the 

impact of marketing techniques using various techno-

logical interfaces on healthcare, as well as on consum-

ers with limited capabilities [32]. The authors of the ar-

ticle Javor, A., Koller, M., Lee, N., Chamberlain, L., & 

Ransmayr, G. had drown a connect between neuromar-

keting and neurology, and its effect on the pathophysi-

ological needs of patients with socially important dis-

eases (e.g., Parkinsonôs disease) [33]. Carl Erik Fisher 

in collaboration with co-authors had described the con-

tradictions regarding the involvement of neuromarket-

ing in the practice of medical workers, scientists and 

other entities [34]. From the point of view of the authors 

of Harit Kumar, Priyanka Singh, neuromarketing is a 

branch of psychiatry and can be considered as a study 

of human behavioral factors [35]. In the work of Nico-

lae Al. Pop the role and importance of neuromarketing 

methods in the development of neuroscience, as well as 

in market research had been examined. The study was 

based on an analysis of 67 neuromarketing companies 
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from around the world that are members of the NMSBA 

[36]. 

Andra-Victoria Radu together with a co-author, 

had described the impact of marketing on consumer 

preferences in the pharmaceutical industry [37]. By Un-

guryan L.M. the influence of neuromarketing methods 

on consumers is examined through observations in 

pharmacies inone of the largest industrial centers of 

Ukraine. It has been established that neuromarketing 

methods should be improved in most pharmacies [38]. 

The authors Gromovik B. P., Unguryan L. M. in their 

work had identified the possible advantages and disad-

vantages of the ethical nature of neuromarketing for 

pharmacy, as well as the influence of sensory market-

ing methods on consumer choice [39]. 

The authors of Malyi V., Timanyuk I., Rogulia O. 

had revealed that the use of neuromarketing makes it 

possible to manipulate the minds of buyers and make 

rash purchases [40]. 

CONCLUSIONS 

In general, an analysis of scientific articles on the 

declared topic has shown that the authors did not come 

to a unified point of view regarding the positive or neg-

ative impact of the neuromarketing methods usage in 

the advertising of pharmaceuticals and HTA, therefore 

this direction requires further study and control. How-

ever, despite the many contradictions, of course, neuro-

marketing with the right, controlled application can 

help in HTA in favor of the more appropriate technol-

ogy. 

 

References 

1. How do we improve health around the world? 

(2016) https://bidinitiative.org/blog/how-do-we-im-

prove-health-around-the-world/ Setia, S., Ryan, N.J., 

Nair, P.S., Ching, E., & Subramaniam, K. (2018). 

Evolving role of pharmaceutical physicians in medical 

evidence and education. Advances in medical educa-

tion and practice, 9, 777ï790. 

doi:10.2147/AMEP.S175683 

2. Four neuromarketing strategies for highest 

content impact (2016) https://www.inc.com/adam-heit-

zman/4-neuromarketing-strategies-for-highest-con-

tent-impact.html 

3. Five neuromarketing techniques every mar-

keter should know (2017) https://www.newneuromar-

keting.com/5-neuromarketing-techniques-every-mar-

keter-should-know-about 

4. Pubmed https://www.ncbi.nlm.nih.gov/pub-

med/ 

5. Medline https://www.nlm.nih.gov/pubs/fact-

sheets/medline.html 

6. Analytical marketing companies of the world 

https://clutch.co/it-services/analytics/marketing 

7. Spence, C. (2019). Neuroscience-Inspired De-

sign: From Academic Neuromarketing to Commer-

cially Relevant Research. Organizational Research 

Methods, 22(1), 275ï298. 

8. Wolbring, G., Diep, L., Yumakulov, S., Ball, 

N., Leopatra, V., &Yergens, D. (2013). Emerging 

Therapeutic Enhancement Enabling Health Technolo-

gies and Their Discourses: What Is Discussed within 

the Health Domain? Healthcare (Basel, Switzerland), 

1(1), P. 20ï52. 

9. Senior, C., & Lee, N. (2013). The state of the 

art in organizational cognitive neuroscience: the thera-

peutic gap and possible implications for clinical prac-

tice. Frontiers in human neuroscience, 7, 808. 

doi:10.3389/fnhum.2013.00808 

10. Neuromarketing: Validity and Morality 

http://www.diva-

portal.org/smash/get/diva2:1308683/FULLTEXT01.p

dfʤ  

11. Harmon-Jones, E., Gable, P.A., Price, T.F. 

(August 2013). "Does Negative affect always narrow 

and positive affect always broaden the mind? 

Considering the influence of motivational intensity on 

cognitive scope". Current Directions in Psychological 

Science. 22 (4): P. 301ï307. 

doi:10.1177/0963721413481353. 

12. Piaget's theory of cognitive development 

https://en.wikipedia.org/wiki/Piaget%27s_the-

ory_of_cognitive_development 2018 

13. Assimilation http://ponjatija.ru/taxon-

omy/term/1035  

14. Adaptation http://ap.uu.edu.ua/article/93  

15. Foxall G.R. (2014). Cognitive requirements of 

competing neuro-behavioral decision systems: some 

implications of temporal horizon for managerial behav-

ior in organizations. Frontiers in human neuroscience, 

8, 184. doi:10.3389/fnhum.2014.00184 

16. ʉognition - definition of cognition in English 

from the Oxford dictionary. www.oxforddictionar-

ies.com. Retrieved 2016-02-04. 

17. Kliemann, Dorit; Jacoby, Nir; Anzellotti, 

Stefano; Saxe, Rebecca R. (2016-11-16). "Decoding 

task and stimulus representations in face-responsive 

cortex". Cognitive Neuropsychology. 33 (7ï8): P. 362ï

377. doi:10.1080/02643294.2016.1256873. ISSN 

0264-3294. PMC 5673491. PMID 27978778. 

18. Pharmacy Needs A Neuromarketing Study 

https://georgevanantwerp.com/2012/01/23/pharmacy-

needs-a-neuromarketing-study/  

19. Evaluate Pharma World Preview 

https://www.evaluate.com/thought-leader-

ship/pharma/evaluatepharma-world-preview-2019-

outlook-2024  

20. How is consumer drug advertising regulated in 

the United States? https://www.goodrx.com/blog/pre-

scription-drug-advertising-regulation-united-states/  

21. Ventola C.L. (2011). Direct-to-Consumer 

Pharmaceutical Advertising: Therapeutic or Toxic? A 

peer-reviewed journal for formulary management, 

36(10), P. 669ï684. 

22. Directive 92/28 https://publications.eu-

ropa.eu/en/publication-detail/-/publication/12ffdd7c-

a86c-4cd0-bafc-4e93bcaccde1  

23. Neuromarketing techniques in pharmaceutical 

drugs advertising. A discussion and agenda for future 

research https://medandlife.ro/index.php/issue/133-

2012/137-issue-4/162-general-articles/340-

neuromarketing-techniques-in-pharmaceutical-drugs-

advertising-a-discussion-and-agenda-for-future-

research-pdf  

https://bidinitiative.org/blog/how-do-we-improve-health-around-the-world/
https://bidinitiative.org/blog/how-do-we-improve-health-around-the-world/
https://www.inc.com/adam-heitzman/4-neuromarketing-strategies-for-highest-content-impact.html
https://www.inc.com/adam-heitzman/4-neuromarketing-strategies-for-highest-content-impact.html
https://www.inc.com/adam-heitzman/4-neuromarketing-strategies-for-highest-content-impact.html
https://www.newneuromarketing.com/5-neuromarketing-techniques-every-marketer-should-know-about
https://www.newneuromarketing.com/5-neuromarketing-techniques-every-marketer-should-know-about
https://www.newneuromarketing.com/5-neuromarketing-techniques-every-marketer-should-know-about
https://www.ncbi.nlm.nih.gov/pubmed/
https://www.ncbi.nlm.nih.gov/pubmed/
https://www.nlm.nih.gov/pubs/factsheets/medline.html
https://www.nlm.nih.gov/pubs/factsheets/medline.html
https://clutch.co/it-services/analytics/marketing
http://www.diva-portal.org/smash/get/diva2:1308683/FULLTEXT01.pdfм
http://www.diva-portal.org/smash/get/diva2:1308683/FULLTEXT01.pdfм
http://www.diva-portal.org/smash/get/diva2:1308683/FULLTEXT01.pdfм
https://en.wikipedia.org/wiki/Piaget%27s_theory_of_cognitive_development
https://en.wikipedia.org/wiki/Piaget%27s_theory_of_cognitive_development
https://georgevanantwerp.com/2012/01/23/pharmacy-needs-a-neuromarketing-study/
https://georgevanantwerp.com/2012/01/23/pharmacy-needs-a-neuromarketing-study/
https://www.evaluate.com/thought-leadership/pharma/evaluatepharma-world-preview-2019-outlook-2024
https://www.evaluate.com/thought-leadership/pharma/evaluatepharma-world-preview-2019-outlook-2024
https://www.evaluate.com/thought-leadership/pharma/evaluatepharma-world-preview-2019-outlook-2024
https://www.goodrx.com/blog/prescription-drug-advertising-regulation-united-states/
https://www.goodrx.com/blog/prescription-drug-advertising-regulation-united-states/
https://publications.europa.eu/en/publication-detail/-/publication/12ffdd7c-a86c-4cd0-bafc-4e93bcaccde1
https://publications.europa.eu/en/publication-detail/-/publication/12ffdd7c-a86c-4cd0-bafc-4e93bcaccde1
https://publications.europa.eu/en/publication-detail/-/publication/12ffdd7c-a86c-4cd0-bafc-4e93bcaccde1
https://medandlife.ro/index.php/issue/133-2012/137-issue-4/162-general-articles/340-neuromarketing-techniques-in-pharmaceutical-drugs-advertising-a-discussion-and-agenda-for-future-research-pdf
https://medandlife.ro/index.php/issue/133-2012/137-issue-4/162-general-articles/340-neuromarketing-techniques-in-pharmaceutical-drugs-advertising-a-discussion-and-agenda-for-future-research-pdf
https://medandlife.ro/index.php/issue/133-2012/137-issue-4/162-general-articles/340-neuromarketing-techniques-in-pharmaceutical-drugs-advertising-a-discussion-and-agenda-for-future-research-pdf
https://medandlife.ro/index.php/issue/133-2012/137-issue-4/162-general-articles/340-neuromarketing-techniques-in-pharmaceutical-drugs-advertising-a-discussion-and-agenda-for-future-research-pdf
https://medandlife.ro/index.php/issue/133-2012/137-issue-4/162-general-articles/340-neuromarketing-techniques-in-pharmaceutical-drugs-advertising-a-discussion-and-agenda-for-future-research-pdf


Sciences of Europe # 48, (2020)  43 

24. Neuromarketing: Pharma Threat? 

https://www.neurosciencemarketing.com/blog/articles/

pharmaceutical-neuromarketing.htm#  

25. SWOT analĨza https://cs.wikipe-

dia.org/wiki/SWOT  

26. Belyalov Farid Ismagilievich Efficiency and 

safety of drugs: the role of the pharmaceutical industry 

// RFK. 2015. No4. URL: https://cyberleninka.ru/arti-

cle/n/effektivnost-i-bezopasnost-lekarstv-rol-far-

matsevticheskoy-industrii  

27. Marketing communication policy in phar-

macy: monogram. / Z.M. Mnushko, O.M. Yevtu-

shenko, O.Yu. Rogulya, A.B. Olkhovska, L.P. 

Dorokhova, O.V. Shuvanova, N.V. Sotnikova; Edited 

prof. ZMNushko. NUPH, 2010. - 168 p. 

28. Orzan, G., Zara, I.A., &Purcarea, V.L. (2012). 

Neuromarketing techniques in pharmaceutical drugs 

advertising. A discussion and agenda for future re-

search. Journal of medicine and life. 5(4), P.428ï432. 

29. Morin, C. Soc. (2011) 48: 131. 

https://doi.org/10.1007/s12115-010-9408-1 

30. ŧurawicki, Leon (2010). Neuromarketing: Ex-
ploring the Brain of the Consumer. NewYork: 

Springer-Verlag. ISBN 9789089651877. 

31. Gellad, Z.F., & Lyles, K.W. (2007). Direct-to-

consumer advertising of pharmaceuticals. The Ameri-

can journal of medicine, 120(6), P. 475ï480. 

doi:10.1016/j.amjmed.2006.09.030 

32. Wolbring, G., Diep, L., Yumakulov, S., Ball, 

N., Leopatra, V., & Yergens, D. (2013). Emerging 

Therapeutic Enhancement Enabling Health Technolo-

gies and Their Discourses: What Is Discussed within 

the Health Domain? Healthcare (Basel, Switzerland), 

1(1), P. 20ï52. doi:10.3390/healthcare1010020 

33. Javor, A., Koller, M., Lee, N., Chamberlain, 

L., & Ransmayr, G. (2013). Neuromarketing and con-

sumer neuroscience: contributions to neurology. BMC 

neurology, 13, 13. doi:10.1186/1471-2377-13-13 

34. Fisher C.E., Chin L., & Klitzman, R. (2010). 

Defining neuromarketing: practices and professional 

challenges. Harvard review of psychiatry, 18(4), P. 

230ï237. doi:10.3109/10673229.2010.496623 

35. Harit Kumar, Priyanka Singh (2015) Neuro-

marketing: An Emerging Tool of Market Research In-

ternational Journal of Engineering and Management 

Research Volume-5, Issue-6, P.530-535 

36. Nicolae Al. Pop, Dan-Cristian Dabija, Ana 

Maria Iorga (2014) Ethical responsibility of neuromar-

keting companies in harnessing the market research ï a 

global exploratory approach Amfiteatru Economic. Vol 

XVI ˉ 35 P. 26-40  

37. Andra-Victoria Radu, Irina Iosub (2016). Evo-

lution and development of pharmaceutical marketing 

and health services using it technology. International 

journal of academic research in economics and man-

agement sciences. Vol. 5, No. 4. P. 286-290 

38. Unguryan L.M. (2014) Analysis of the use of 

pharmacy neuromarketing. Medical almanac. No. 5 

(35). https://cyberleninka.ru/article/n/analiz-prime-

neniya-aptechnogo-neyromarketinga 

39. B.P. Gromovik, L.M. Unguryan (2012). Neu-

roeconomics: conceptual issues and importance for 

pharmacy. Odessa medical journal. 1 (129). S. 12-14 

40. Volodymyr Malyi, Iryna Timanyuk, Olga Ro-

gulia (2015). Pharmaceutical Marketing on a subcon-

scious level. Harvard review of psychiatry, Stanford 

University Press 16(2), P. 125ï130.  

  

https://www.neurosciencemarketing.com/blog/articles/pharmaceutical-neuromarketing.htm
https://www.neurosciencemarketing.com/blog/articles/pharmaceutical-neuromarketing.htm
https://cs.wikipedia.org/wiki/SWOT
https://cs.wikipedia.org/wiki/SWOT


44 Sciences of Europe # 48, (2020) 

PHYSICS AND MATHEMATICS  
 

ʅɸɹʃʖɼɽʅʀʗ ʊɺʀʂ-ɸʊʄʆʉʌɽʈʀʂʆɺ, ʇʈʆʀʉʍʆɼʗʑʀʍ ʆʊ ʋɼɸʃɽʅʅʓʍ ɻʈʆɿʆɺʓʍ 

ʆʏɸɻʆɺ 

 

ɻʦʨʠʰʥʷʷ ʖ.ɺ. 

ʅʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

ʀʥʩʪʠʪʫʪ ʨʘʜʠʦʬʠʟʠʢʠ ʠ ʵʣʝʢʪʨʦʥʠʢʠ ʠʤ. ɸ.ʗ. ʋʩʠʢʦʚʘ ʅɸʅ ʋʢʨʘʠʥʳ, ʍʘʨʴʢʦʚ, 

 

OBSERVATIONS OF THE TWEEK -ATMOSPHERICS FROM REMOTE THUNDERSTORMS  

 

Gorishnya Yu. 

Researcher O.Ya. Usikov Institute for Radiophysics and Electronics of the  

National Academy of Sciences of Ukraine, Kharkov, 

 

ɸʅʅʆʊɸʎʀʗ 

ʊʚʠʢ-ʘʪʤʦʩʬʝʨʠʢʠ (ʪʚʠʢʠ), ʥʘʨʷʜʫ ʩ ʨʘʜʠʦʧʨʦʩʚʝʯʠʚʘʥʠʝʤ ʚʦʣʥʘʤʠ ʆʅʏ-ʨʘʜʠʦʩʪʘʥʮʠʡ, ʠʩʧʦʣʴʟʫ-

ʶʪʩʷ ʜʣʷ ʠʟʫʯʝʥʠʷ ʥʠʞʥʝʡ ʠʦʥʦʩʬʝʨʳ. ʆʜʥʦʧʦʟʠʮʠʦʥʥʳʡ ʤʝʪʦʜ ʣʦʢʘʮʠʠ ʤʦʣʥʠʡ ʠ ʦʮʝʥʢʠ ʚʳʩʦʪ ʦʪʨʘʞʝ-

ʥʠʷ ʉʅʏ-ʚʦʣʥ ʚ ʥʠʞʥʝʡ ʠʦʥʦʩʬʝʨʝ ʧʦ ʩʠʛʥʘʣʘʤ ʪʚʠʢʦʚ ʙʳʣ ʚʚʝʜʝʥ ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʘʣʛʦʨʠʪʤ. ʆʥ ʧʨʠ-

ʤʝʥʷʣʩʷ ʜʣʷ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʦʯʘʛʦʚ ʛʨʦʟ ʠ ʦʮʝʥʢʠ ʩʫʪʦʯʥʦʛʦ ʭʦʜʘ ʵʬʬʝʢʪʠʚʥʦʡ ʚʳʩʦʪʳ ʦʪʨʘʞʝʥʠʷ. 

ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʟʘʧʠʩʠ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʪʚʠʢʦʚ, ʩʜʝʣʘʥʥʳʝ ʚ 2019 ʛ. ʥʘ ʘʥʪʘʨʢʪʠʯʝ-

ʩʢʦʡ ʩʪʘʥʮʠʠ çɸʢʘʜʝʤʠʢ ɺʝʨʥʘʜʩʢʠʡè. ʇʦʢʘʟʘʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʟʣʠʯʠʝ ʩʧʝʢʪʨʦʚ ʪʚʠʢʦʚ ʦʪ ʫʜʘʣʝʥʥʳʭ 

ʦʯʘʛʦʚ ʜʣʷ ʚʦʩʪʦʯʥʦʛʦ ʠ ʩʝʚʝʨʥʦʛʦ ʘʟʠʤʫʪʦʚ ʧʨʠʭʦʜʘ, ʧʨʦʮʝʥʪ ʪʚʠʢʦʚ ʩ 2-ʡ ʛʘʨʤʦʥʠʢʦʡ ʩʦʩʪʘʚʣʷʣ 45é85% 

ʜʣʷ ʪʚʠʢʦʚ ʠʟ ʖʞʥʦʡ ɸʬʨʠʢʠ ʠ 0é10% ʜʣʷ ʪʨʘʩʩ ʠʟ ʵʢʚʘʪʦʨʠʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʦʢʝʘʥʘ. 

ʉʜʝʣʘʥʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʵʬʬʝʢʪ ʥʝʚʟʘʠʤʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʉʅʏ-ʆʅʏ ʚʦʣʥ ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ ʚʦ-

ʩʪʦʢ ï ʟʘʧʘʜ ʠ ʟʘʧʘʜ ï ʚʦʩʪʦʢ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʪʘʢʦʤ ʨʘʟʣʠʯʠʠ. 

ABSTRACT 

Tweek-atmospherics (tweeks), along with radio transmission by VLF radio stations, are used to study the 

lower ionosphere. The single position method for lightning location and estimation of the ELF waves reflection 

heights in the lower ionosphere by tweeks has been implemented into the computational algorithm. It has been 

applied to map the foci of thunderstorms and evaluate the diurnal variation of the effective reflection height. The 

large ensemble of experimental records of tweeks, obtained in 2019 at antarctic ñAcademic Vernadskyò station, is 

made use of. A significant difference in the spectra of tweaks from remote foci for the eastern and northern azi-

muths has been shown, the percentage of tweaks with the 2nd harmonic is obtained 45...85% for tweaks from 

South Africa and 0...10% for paths from the equatorial region of the Atlantic Ocean. It has been suggested that the 

effect of east-west and west-east propagation non-reciprocity of ELF-VLF waves is manifested in such differences. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʘʛʥʦʩʪʠʢʘ ʥʠʞʥʝʡ ʠʦʥʦʩʬʝʨʳ, ʉʅʏ ï ʆʅʏ ʨʘʜʠʦʚʦʣʥʳ, ʪʚʠʢ-ʘʪʤʦʩʬʝʨʠʢʠ, ʣʦ-

ʢʘʮʠʷ ʤʦʣʥʠʡ.  

Keywords: lower ionosphere diagnostic, ELF ï VLF radiowaves, tweek-atmospherics, lightning location. 

 

ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʤʧʫʣʴʩʥʦʝ ʠʟʣʫʯʝʥʠʝ, 

ʚʦʟʙʫʞʜʘʝʤʦʝ ʛʨʦʟʦʚʳʤʠ ʨʘʟʨʷʜʘʤʠ, ʠʤʝʝʪ ʤʘʢʩʠ-

ʤʫʤ ʩʧʝʢʪʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʚ ʜʠʘʧʘʟʦʥʘʭ ʩʚʝʨʭ-

ʥʠʟʢʠʭ ʯʘʩʪʦʪ (ʉʅʏ, 3é3000 ɻʮ) ʠ ʦʯʝʥʴ ʥʠʟʢʠʭ 

ʯʘʩʪʦʪ (ʆʅʏ, 3é30 ʢɻʮ). ʇʦʣʦʩʪʴ ɿʝʤʣʷ-ʠʦʥʦ-

ʩʬʝʨʘ ʩʣʫʞʠʪ ʚʦʣʥʦʚʦʜʦʤ ʜʣʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ 

ʚʦʣʥ ʚ ʜʘʥʥʳʭ ʯʘʩʪʦʪʥʳʭ ʜʠʘʧʘʟʦʥʘʭ. ɺ ʥʦʯʥʦʝ 

ʚʨʝʤʷ ʯʘʩʪʦ ʥʘʙʣʶʜʘʶʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʪʚʠʢ-ʘʪ-

ʤʦʩʬʝʨʠʢʠ, ʠʣʠ ʪʚʠʢʠ. ɼʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʘ ʙʦʣʴ-

ʰʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ, ʯʝʤ ʫ ʜʥʝʚʥʳʭ ʘʪʤʦʩʬʝʨʠʢʦʚ, 

ʜʦʩʪʠʛʘʶʱʘʷ 10é100 ʤʩ. ʅʘ ʩʧʝʢʪʨʦʛʨʘʤʤʝ ʪʚʠʢʘ 

ʥʘʯʘʣʴʥʘʷ ʯʘʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʠʥʝʡʥʦ ʧʦʣʷ-

ʨʠʟʦʚʘʥʥʳʡ ʰʠʨʦʢʦʧʦʣʦʩʥʳʡ ʩʠʛʥʘʣ, ʟʘʪʝʤ ʥʘʙʣʶ-

ʜʘʝʪʩʷ ʨʷʜ ʦʪʜʝʣʴʥʳʭ ʛʘʨʤʦʥʠʢ, ʤʛʥʦʚʝʥʥʳʝ ʯʘ-

ʩʪʦʪʳ ʢʦʪʦʨʳʭ ʩʧʘʜʘʶʪ, ʘʩʠʤʧʪʦʪʠʯʝʩʢʠ ʧʨʠʙʣʠ-

ʞʘʷʩʴ ʢ ʧʨʠʤʝʨʥʦ ʢʨʘʪʥʳʤ ʯʘʩʪʦʪʘʤ ʦʪʩʝʯʢʠ 

ʚʦʣʥʦʚʦʜʘ. ʅʘʨʷʜʫ ʩ ʨʘʜʠʦʧʨʦʩʚʝʯʠʚʘʥʠʝʤ ʚʦʣ-

ʥʘʤʠ ʆʅʏ-ʨʘʜʠʦʩʪʘʥʮʠʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʧʨʠ-

ʨʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʧʦʟʚʦʣʷʝʪ ʠʟʫʯʘʪʴ ʦʙʣʘʩʪʴ ʠʦʥʦ-

ʩʬʝʨʳ ʥʘ ʚʳʩʦʪʘʭ 60é90 ʢʤ c ʥʠʟʢʦʡ ʢʦʥʮʝʥʪʨʘ-

ʮʠʝʡ ʵʣʝʢʪʨʦʥʦʚ (106é109 ʤ ï3).  

ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ʦʜʥʦʧʦ-

ʟʠʮʠʦʥʥʦʛʦ (ʪ.ʥ. çʭʘʨʴʢʦʚʩʢʦʛʦè) ʤʝʪʦʜʘ ʜʣʷ ʣʦʢʘ-

ʮʠʠ ʤʦʣʥʠʡ ʠ ʦʮʝʥʢʠ ʚʳʩʦʪʳ ʥʠʞʥʝʡ ʠʦʥʦʩʬʝʨʳ 

ʧʨʠ ʧʦʤʦʱʠ ʪʚʠʢ-ʘʪʤʦʩʬʝʨʠʢʦʚ ʦʧʠʩʘʥʘ ʜʝʪʘʣʴʥʦ 

ʚ ʨʘʙʦʪʘʭ [1, c. 53], [2, c. 40]. ʕʪʘʧʘʤʠ ʤʦʜʠʬʠʮʠʨʦ-

ʚʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʷʚʣʷʶʪʩʷ ï ʚʳʯʠʩʣʝʥʠʝ ʜʠʥʘʤʠ-

ʯʝʩʢʠʭ ʩʧʝʢʪʨʦʚ (ʩʦʥʦʛʨʘʤʤ) ʩʠʛʥʘʣʘ ʧʦ ʝʛʦ ʨʝʘʣʠ-

ʟʘʮʠʷʤ ʧʝʨʝʤʝʥʥʦʡ ʜʣʠʥʳ, ʦʧʨʝʜʝʣʷʝʤʦʡ ʧʦ ʧʨʝʜ-

ʚʘʨʠʪʝʣʴʥʳʤ ʦʮʝʥʢʘʤ ʧʘʨʘʤʝʪʨʦʚ ʪʨʘʩʩʳ ʜʘʥʥʦʛʦ 

ʪʚʠʢʘ; ʚʳʯʣʝʥʝʥʠʝ ʛʘʨʤʦʥʠʢ ʩʠʛʥʘʣʘ ʚ ʩʦʥʦʛʨʘʤʤʝ 

ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʧʦʜʙʦʨ ʧʘʨʘʤʝʪʨʦʚ ʪʚʠʢʘ, ʜʘʶ-

ʱʠʭ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʥʘʙʣʶʜʘ-

ʝʤʳʭ ʛʘʨʤʦʥʠʢ ʪʚʠʢʘ ʜʣʷ ʦʜʥʦʡ ʠʟ ʪʨʝʭ ʢʦʤʧʦʥʝʥʪ 

ʩʠʛʥʘʣʘ. ɸʣʛʦʨʠʪʤ [1, c. 53], [2, c. 40] ʙʳʣ ʧʨʦʪʝʩʪʠ-

ʨʦʚʘʥ ʥʘ ʤʦʜʝʣʴʥʳʭ ʩʠʛʥʘʣʘʭ ʪʚʠʢ-ʘʪʤʦʩʬʝʨʠʢʦʚ, 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚʧʣʦʪʴ ʜʦ ʜʘʣʴʥʦʩʪʝʡ ʜʦ ʠʩʪʦʯʥʠʢʘ 8 

ʄʤ ʦʥ ʜʘʝʪ ʭʦʨʦʰʝʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʦʜʝʣʴʥʳʭ ʠ ʚʳ-

ʯʠʩʣʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʪʨʘʩʩʳ ʪʚʠʢʘ [2, c. 40], [3, c. 

289]. ʆʮʝʥʢʠ ʚʳʩʦʪ ʦʪʨʘʞʝʥʠʷ ʚ ʠʦʥʦʩʬʝʨʝ ʜʣʷ 

ʧʝʨʚʦʡ (ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ) ʠ ʚʳʩʰʠʭ ʛʘʨʤʦʥʠʢ, 

ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ ʧʦʣʷʨʠʟʘʮʠʠ ʩʠʛʥʘʣʘ ʪʚʠʢʘ ʧʨʦ-
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ʠʟʚʦʜʠʣʠʩʴ ʜʘʥʥʳʤ ʤʝʪʦʜʦʤ ʚ ʨʷʜʝ ʨʘʙʦʪ ʥʘ ʤʘʩ-

ʩʠʚʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʟʘʧʠʩʝʡ ʪʚʠʢʦʚ [4, c. 20], 

ʧʦʣʫʯʝʥʥʳʭ ʚ ʪʨʦʧʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ ʚ ʭʦʜʝ ʧʣʘʚʘ-

ʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʩʫʜʥʘ çɸʢʘʜʝʤʠʢ ɺʝʨʥʘʜ-

ʩʢʠʡè ʚ 1991 ʛ. ʆʜʥʘʢʦ ʠʩʪʦʯʥʠʢʠ ʪʚʠʢʦʚ (ʤʦʣʥʠʠ) 

ʦʧʨʝʜʝʣʷʣʠʩʴ ʥʝ ʜʘʣʝʝ 4,5 ʄʤ ʥʘ ʤʘʪʝʨʠʘʣʝ ʵʪʦʛʦ 

ʤʘʩʩʠʚʘ. ʅʘ ʘʥʪʘʨʢʪʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ çɸʢʘʜʝʤʠʢ 

ɺʝʨʥʘʜʩʢʠʡè ʚʝʩʥʦʡ 2019 ʛ. ʥʘʢʦʧʣʝʥʘ [5, ʩ. 182] 

ʙʘʟʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʟʘʧʠʩʝʡ ʪʚʠʢ-ʘʪʤʦʩʬʝʨʠ-

ʢʦʚ ʩ ʜʘʣʴʥʦʩʪʷʤʠ ʜʦ ʠʩʪʦʯʥʠʢʦʚ ʙʦʣʝʝ 3 ʄʤ. 

ʊʚʠʢʠ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʪʝʯʝʥʠʝ ʚʨʝʤʝʥʠ, ʢʦʛʜʘ ʥʘ 

ʩʪʘʥʮʠʠ ʧʨʠʝʤʘ ʣʦʢʘʣʴʥʘʷ ʥʦʯʴ.  

ɺ ʧʨʝʜʝʣʘʭ ʯʘʩʪʦʪ 1,6é20 ʢɻʮ ʫ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣɹʥʳʭ ʟʘʧʠʩʝʡ ʪʚʠʢ-ʘʪʤʦʩʬʝʨʠʢʦʚ ʚʳʷʚʣʷʶʪʩʷ 

ʜʦ 9 ʛʘʨʤʦʥʠʢ. ʅʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʤʘʪʝʨʠʘʣʝ 

ʨʘʥʝʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʨʘʩʩʪʦʷʥʠʷʭ ʜʦ ʠʩʪʦʯʥʠʢʘ 

ʙʦʣʝʝ 1,5 ʄʤ ʪʚʠʢʠ ʠʤʝʶʪ ʚ ʩʦʩʪʘʚʝ ʩʧʝʢʪʨʘ 2é4 

ʛʘʨʤʦʥʠʢʠ [4, c. 20]. ʉʦʦʪʥʦʰʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʦʪ-

ʨʘʞʝʥʠʷ ʠ ʟʘʪʫʭʘʥʠʷ ʚ ʥʠʞʥʝʡ ʠʦʥʦʩʬʝʨʝ, ʘ ʪʘʢʞʝ 

ʫʨʦʚʥʷ ʬʦʥʦʚʦʛʦ ʰʫʤʘ ʧʨʠʚʦʜʷʪ ʢ ʪʦʤʫ, ʯʪʦ ʜʣʷ 

ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʠʩʪʦʯʥʠʢʘ ʜʦ ʧʨʠʝʤʥʠʢʘ ʧʦʨʷʜʢʘ 10 

ʄʤ ʛʘʨʤʦʥʠʢʠ ʪʚʠʢʘ, ʢʨʦʤʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʥʝ ʥʘʙʣʶʜʘʶʪʩʷ. 

ɺ ʮʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʚʭʦʜʠʪ ʤʦʨʬʦʣʦʛʠ-

ʯʝʩʢʠʡ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ ʤʝʪʦʜʘ [1, c. 53] 

ʜʣʷ ʜʘʣʴʥʦʩʪʝʡ ʩʚʳʰʝ 7,5é8 ʄʤ, ʠ ʠʟʫʯʝʥʠʝ ʚʳʷʚ-

ʣʝʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʉʅʏï

ʆʅʏ ʠʟʣʫʯʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʛʨʫʧʧ ʪʚʠʢʦʚ. 

1. ɼʘʥʥʳʝ ʠ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ. ʇʦʣʫʯʠʚ ʜʠ-

ʥʘʤʠʯʝʩʢʠʡ ʩʧʝʢʪʨ (ʩʦʥʦʛʨʘʤʤʫ) ʪʚʠʢ-ʘʪʤʦʩʬʝ-

ʨʠʢʘ ʜʣʷ ʯʘʩʪʦʪ Ò25 ʢɻʮ ʧʦ ʨʝʘʣʠʟʘʮʠʷʤ ʧʝʨʝʤʝʥ-

ʥʦʡ ʜʣʠʥʳ, ʚ ʭʦʜʝ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ ʚʳʯʠʩʣʠ-

ʪʝʣʴʥʳʡ ʘʣʛʦʨʠʪʤ (ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ, ʤʝʥʴʰʝʡ 1) 

ʦʙʥʘʨʫʞʠʚʘʝʪ ʚ ʥʝʤ ʧʝʨʚʫʶ (ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ) 

ʛʘʨʤʦʥʠʢʫ ʠ ʛʘʨʤʦʥʠʢʠ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ, ʚ 

ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʥʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʩʠʛʥʘʣʝ. ɼʣʷ 

ʢʘʞʜʦʛʦ ʪʚʠʢ-ʘʪʤʦʩʬʝʨʠʢʘ ʚʳʯʠʩʣʷʝʪʩʷ ʧʘʨʘ ʟʥʘ-

ʯʝʥʠʡ [h, D], ʦʧʨʝʜʝʣʝʥʥʘʷ ʧʦ ʚʩʝʤ ʜʦʩʪʫʧʥʳʤ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʛʘʨʤʦʥʠʢʘʤ, ʛʜʝ h ï ʩʨʝʜʥʷʷ ʵʬʬʝʢʪʠʚ-

ʥʘʷ ʚʳʩʦʪʘ ʦʪʨʘʞʘʶʱʝʛʦ ʩʣʦʷ ʚ ʥʠʞʥʝʡ ʠʦʥʦʩʬʝʨʝ 

ʚʜʦʣʴ ʪʨʘʩʩʳ ʪʚʠʢʘ, ʠ D ï ʜʘʣʴʥʦʩʪʴ ʜʦ ʠʩʪʦʯʥʠʢʘ 

ʪʚʠʢʘ. ʊʘʢʞʝ ʚʳʯʠʩʣʷʶʪʩʷ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʵʬʬʝʢ-

ʪʠʚʥʳʝ ʚʳʩʦʪʳ ʠ ʜʘʣʴʥʦʩʪʠ ʜʦ ʠʩʪʦʯʥʠʢʘ, ʧʦʧʘʨʥʦ 

ʦʧʨʝʜʝʣʷʝʤʳʝ ʧʦ ʯʘʩʪʦʪʥʦʡ ʜʠʩʧʝʨʩʠʦʥʥʦʡ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʢʘʞʜʦʡ ʛʘʨʤʦʥʠʢʠ ʪʚʠʢʘ. 

ʊʨʝʭʢʦʤʧʦʥʝʥʪʥʳʝ ʟʘʧʠʩʠ ʧʦʣʷ ʪʚʠʢʦʚ ʧʦʣʫ-

ʯʝʥʳ ʢʘʢ ʥʘʙʦʨ ʨʝʘʣʠʟʘʮʠʡ ʜʣʠʥʦʡ 40 ʤʩ. ʀʥʪʝʥ-

ʩʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʛʨʦʟʦʚʳʭ ʦʯʘʛʦʚ ʟʘʯʘʩʪʫʶ ʧʨʠʚʦ-

ʜʠʪ ʢ ʥʘʣʦʞʝʥʠʶ ʩʠʛʥʘʣʦʚ, ʧʦʩʣʝ ʛʨʦʟʦʚʦʛʦ ʨʘʟ-

ʨʷʜʘ, ʠʤʧʫʣʴʩʥʦʝ ʠʟʣʫʯʝʥʠʝ ʦʪ ʢʦʪʦʨʦʛʦ ʧʨʝʚʳʩʠʣʦ 

ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ ʠ ʧʦʩʣʫʞʠʣʦ ʧʨʠʯʠʥʦʡ ʥʘʯʘʣʘ 

ʟʘʧʠʩʠ. ʊʘʢʠʝ ʥʘʣʦʞʝʥʠʷ ʪʚʠʢ-ʘʪʤʦʩʬʝʨʠʢʦʚ ʦʢʘ-

ʟʳʚʘʶʪʩʷ ʧʦʤʝʭʦʚʳʤ ʩʠʛʥʘʣʦʤ ʜʨʫʛ ʜʨʫʛʫ, ʠ ʧʨʝ-

ʧʷʪʩʪʚʫʶʪ ʧʦʣʫʯʝʥʠʶ ʦʮʝʥʦʢ ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʜʘʥ-

ʥʦʡ ʟʘʧʠʩʠ.  

ɸʥʪʘʨʢʪʠʯʝʩʢʘʷ ʩʪʘʥʮʠʷ çɸʢʘʜʝʤʠʢ ɺʝʨʥʘʜ-

ʩʢʠʡè ʨʘʩʧʦʣʦʞʝʥʘ ʦʢʦʣʦ ʧʦʣʷʨʥʦʛʦ ʢʨʫʛʘ, ʥʘ 

65Á14Ë44" ʶ. ʰ., 64Á15Ë28" ʟ. ʜ. (ɻʝʦʤʘʛʥʠʪʥʳʝ ʢʦ-

ʦʨʜʠʥʘʪʳ ʥʘ 2019 ʛ. 55,7ÁS ʠ 6,3ÁE). ɹʣʠʞʘʡʰʠʤ ʢ 

ʥʝʡ ʷʚʣʷʝʪʩʷ ʤʠʨʦʚʦʡ ʛʨʦʟʦʚʦʡ ʮʝʥʪʨ ʚ ʪʨʦʧʠʢʘʭ 

ʖʞʥʦʡ ɸʤʝʨʠʢʠ. ʊʘʢʞʝ ʨʷʜ ʪʨʘʩʩ ʪʚʠʢʦʚ ʧʝʨʝʩʝ-

ʢʘʶʪ ɸʪʣʘʥʪʠʯʝʩʢʠʡ ʦʢʝʘʥ, ʠʤʝʷ ʠʩʪʦʯʥʠʢʠ ʚ ʪʨʦ-

ʧʠʢʘʭ ɸʬʨʠʢʠ ʧʦ ʧʦʙʝʨʝʞʴʶ ɻʚʠʥʝʡʩʢʦʛʦ ʟʘʣʠʚʘ, 

ʣʠʙʦ ʚ ʶʞʥʳʭ ʨʘʡʦʥʘʭ ɸʬʨʠʢʠ ʠ ʄʘʜʘʛʘʩʢʘʨʝ. 

ʇʨʠʸʤ ʪʚʠʢʦʚ ʩ ʟʘʧʘʜʥʳʤʠ ʘʟʠʤʫʪʘʤʠ ʨʝʜʦʢ. 

ʅʘʙʣʶʜʘʶʪʩʷ ʠ ʥʝʨʝʛʫʣʷʨʥʳʝ ʥʦʯʥʳʝ ʛʨʦʟʦʚʳʝ 

ʦʯʘʛʠ ʥʘʜ ɸʪʣʘʥʪʠʯʝʩʢʠʤ ʦʢʝʘʥʦʤ ʤʝʥʴʰʝʡ ʤʦʱ-

ʥʦʩʪʠ ʠ ʥʝʧʦʩʪʦʷʥʥʦʡ ʧʨʠʨʦʜʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʣʦ-

ʢʘʣʴʥʳʤʠ ʧʦʛʦʜʥʳʤʠ ʷʚʣʝʥʠʷʤʠ. 

ʆʙʱʝʝ ʯʠʩʣʦ ʧʦʣʫʯʝʥʥʳʭ ʟʘʧʠʩʝʡ ʩʦʩʪʘʚʣʷʝʪ 

ʜʦ 30 000 ʟʘ ʥʦʯʴ. ɼʣʷ ʧʨʠʤʝʨʘ, ʚ ʪʝʯʝʥʠʝ ʯʘʩʘ 

(ʚʨʝʤʷ ʩ 4 ʜʦ 5 ʯʘʩʦʚ ʧʦ ʫʥʠʚʝʨʩʘʣʴʥʦʤʫ ʚʨʝʤʝʥʠ 1 

ʤʘʨʪʘ 2019 ʛ.) ʧʦʣʥʦʝ ʯʠʩʣʦ ʟʘʧʠʩʝʡ ʩʦʩʪʘʚʣʷʣʦ 

1355, ʥʦ ʣʠʰʴ ʦʢʦʣʦ ʪʨʝʪʠ ʠʭ ʦʪʥʦʩʷʪʩʷ ʢ ʪʚʠʢʘʤ, 

ʥʘ ʧʨʦʯʠʭ ʟʘʧʠʩʘʥʳ ʘʪʤʦʩʬʝʨʠʢʠ, ʠʤʝʶʱʠʝ ʩʧʝʢ-

ʪʨʳ ʠʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʙʨʘʥ ʦʪ-

ʨʝʟʦʢ ʚʨʝʤʝʥʠ ʚ ʧʝʨʠʦʜ ʚʙʣʠʟʠ ʨʘʚʥʦʜʝʥʩʪʚʠʷ, ʩ 23 

ʬʝʚʨʘʣʷ ʧʦ 5 ʤʘʨʪʘ 2019 ʛʦʜʘ. ʄʘʛʥʠʪʥʳʝ ʰʪʦʨʤʳ 

ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʦʪʩʫʪʩʪʚʦʚʘʣʠ (ʪʨʝʭʯʘʩʦʚʦʡ ʧʣʘʥʝ-

ʪʘʨʥʳʡ ʠʥʜʝʢʩ Kp < 5). ɼʥʝʤ 27.02.2019 ʥʘʙʣʶʜʘ-

ʣʘʩʴ ʩʣʘʙʘʷ ʩʦʣʥʝʯʥʘʷ ʚʩʧʳʰʢʘ, ʢʦʪʦʨʘʷ ʧʦʩʣʫ-

ʞʠʣʘ ʧʨʠʯʠʥʦʡ ʚʦʟʤʫʱʝʥʥʦʡ ʤʘʛʥʠʪʦʩʬʝʨʳ ʚ ʥʦʯʠ 

ʥʘ 28 ʬʝʚʨʘʣʷ ʠ 1 ʤʘʨʪʘ (ʠʥʜʝʢʩ Kp = 3+é4+, ʦʜʥʦ-

ʢʨʘʪʥʦ ʜʦʩʪʠʛʘʣ 5). ʇʨʠʚʣʝʢʘʷ ʜʘʥʥʳʝ ʟʘ ʵʪʠ ʜʚʦʝ 

ʩʫʪʦʢ ʜʣʷ ʩʨʘʚʥʝʥʠʷ, ʫʢʘʞʝʤ, ʯʪʦ ʧʦʣʥʦʝ ʯʠʩʣʦ 

ʥʘʙʣʶʜʝʥʥʳʭ ʪʚʠʢʦʚ ʟʘ 28.02.2019 ʩʦʩʪʘʚʠʣʦ 452, 

ʪʚʠʢʦʚ ʟʘ ʚʩʶ ʥʦʯʴ ʥʘ 1 ʤʘʨʪʘ ï 1775 ʟʘʧʠʩʝʡ. ɺ 

ʥʦʯʠ ʚ ʫʩʣʦʚʠʷʭ ʩʧʦʢʦʡʥʦʡ ʠ ʩʣʘʙʦʚʦʟʤʫʱʝʥʥʦʡ 

ʤʘʛʥʠʪʦʩʬʝʨʳ ʯʠʩʣʦ ʟʘʧʠʩʘʥʥʳʭ ʪʚʠʢʦʚ ʙʳʣʦ ʦʪ 

Ǖ1500 (23.02.2019, 4.03.2019) ʜʦ 6700 (ʟʘ 

25.02.2019), ʜʣʷ 2.03.2019 ï 2329, ʚ ʦʩʪʘʣʴʥʳʭ ʩʣʫ-

ʯʘʷʭ ʧʦʨʷʜʢʘ 3300é3700 ʟʘ ʥʦʯʴ. 

2. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʀʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʟʘʧʠʩʠ ʪʨʝʭ ʢʦʤʧʦʥʝʥʪ ʧʦʣʷ ʪʚʠʢʦʚ (ʜʚʫʭ 

ʤʘʛʥʠʪʥʳʭ, ɺr ʠ ɺj , ʠ ʦʜʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ɽz) ʧʦʟ-

ʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʠʩʪʠʥʥʳʡ (ʚ ʧʨʝʜʝʣʘʭ 0é.360Á) 

ʘʟʠʤʫʪ ʧʨʠʭʦʜʘ ʪʚʠʢ-ʘʪʤʦʩʬʝʨʠʢʦʚ, ʠ, ʧʦʩʣʝ ʚʳ-

ʯʠʩʣʝʥʠʷ ʜʘʣʴʥʦʩʪʝʡ ʜʦ ʠʩʪʦʯʥʠʢʦʚ ʪʚʠʢʦʚ, ʢʘʨʪʦ-

ʛʨʘʬʠʨʦʚʘʪʴ ʠʭ. ʀʟʫʯʠʚ ʜʘʥʥʳʝ ʟʘ ʢʘʢʦʡ-ʣʠʙʦ ʠʥ-

ʪʝʨʚʘʣ ʚʨʝʤʝʥʠ (ʥʘʧʨʠʤʝʨ, ʯʘʩ, ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ, 

ʠʣʠ ʧʦʣʥʫʶ ʥʦʯʴ), ʚʳʜʝʣʠʤ ʛʨʫʧʧʳ ʪʚʠʢʦʚ, ʧʦʨʦʞ-

ʜʝʥʥʳʭ ʦʙʱʠʤ ʛʨʦʟʦʚʳʤ ʦʯʘʛʦʤ, ʙʣʠʟʢʠʝ ʧʦ ʜʘʣʴ-

ʥʦʩʪʷʤ ʠ ʘʟʠʤʫʪʘʤ. 

ɼʣʷ ʵʪʦʛʦ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʦʮʝʜʫʨʘ ʦʩʥʦʚʘʥʥʦʡ 

ʥʘ ʧʣʦʪʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʜʣʷ 

ʧʨʠʣʦʞʝʥʠʡ ʩ ʰʫʤʘʤʠ (Density-based spatial 

clustering of applications with noise, DBSCAN) [6, c. 

226]. ɸʣʛʦʨʠʪʤ DBSCAN ʧʨʝʜʣʦʞʝʥ ʚ 1996 ʛʦʜʫ 

ʢʘʢ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʨʘʟʙʠʝʥʠʷ (ʠʟʥʘʯʘʣʴʥʦ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʳʭ) ʜʘʥʥʳʭ ʥʘ ʢʣʘʩʪʝʨʳ ʧʨʦʠʟʚʦʣʴʥʦʡ 

ʬʦʨʤʳ. ɹʦʣʴʰʠʥʩʪʚʦ ʘʣʛʦʨʠʪʤʦʚ, ʧʨʦʠʟʚʦʜʷʱʠʭ 

ʧʣʦʩʢʦʝ ʨʘʟʙʠʝʥʠʝ, ʩʦʟʜʘʶʪ ʢʣʘʩʪʝʨʳ, ʧʦ ʬʦʨʤʝ 

ʙʣʠʟʢʠʝ ʢ ʩʬʝʨʠʯʝʩʢʠʤ, ʪʘʢ ʢʘʢ ʤʠʥʠʤʠʟʠʨʫʶʪ ʨʘʩ-

ʩʪʦʷʥʠʝ ʜʦʢʫʤʝʥʪʦʚ ʜʦ ʮʝʥʪʨʘ ʢʣʘʩʪʝʨʘ. ɸʚʪʦʨʳ 

DBSCAN ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʭ ʘʣʛʦ-

ʨʠʪʤ ʩʧʦʩʦʙʝʥ ʨʘʩʧʦʟʥʘʪʴ ʢʣʘʩʪʝʨʳ ʨʘʟʣʠʯʥʦʡ 

ʬʦʨʤʳ. DBSCAN ʪʨʝʙʫʝʪ ʟʘʜʘʥʠʷ ʜʚʫʭ ʧʘʨʘʤʝʪʨʦʚ: 

ʨʘʩʩʪʦʷʥʠʷ Ů ʠ ʤʠʥʠʤʘʣʴʥʦʛʦ ʯʠʩʣʘ ʪʦʯʝʢ N (ʚ ʜʘʥ-

ʥʦʤ ʩʣʫʯʘʝ ʟʘʜʘʥʦ N=7), ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʦʙʨʘʟʦ-

ʚʳʚʘʪʴ ʧʣʦʪʥʫʶ ʦʙʣʘʩʪʴ ʚ Ůïʦʢʨʝʩʪʥʦʩʪʠ ʢʘʞʜʦʡ 

ʪʦʯʢʠ ʢʣʘʩʪʝʨʘ. 

ɼʣʷ ʧʫʥʢʪʘ ʧʨʠʝʤʘ ʚ ɸʥʪʘʨʢʪʠʜʝ ʛʨʦʟʦʚʦʡ 

ʦʯʘʛ ʙʣʠʟ ʙʨʘʟʠʣʴʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ (ʛʜʝ ʥʘʙʣʶʜʘ-

ʶʪʩʷ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʤʘʢʩʠʤʫʤʳ ʛʨʦʟ), ʩʚʷʟʘʥʥʳʡ ʩ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʨʝʣʴʝʬʘ ɹʨʘʟʠʣʴʩʢʦʛʦ ʥʘʛʦʨʴʷ, ʦʢʘ-

ʟʳʚʘʝʪʩʷ ʧʦʣʦʩʦʡ, ʚʳʪʷʥʫʪʦʡ ʚʜʦʣʴ çʣʫʯʘ ʟʨʝʥʠʷè. 
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ɺʘʨʴʠʨʫʷ ʨʘʩʩʪʦʷʥʠʝ Ů, ʠʩʧʦʣʴʟʫʝʤʦʝ ʢʘʢ ʢʨʠʪʝʨʠʡ 

ʢʣʘʩʪʝʨʠʟʘʮʠʠ, ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ 

ʨʘʟʙʠʝʥʠʷ ʛʨʫʧʧ ʪʚʠʢʦʚ. 

ɼʣʷ ʛʨʫʧʧ ʠʟ Ó20 ʵʢʟʝʤʧʣʷʨʦʚ ʜʦʩʪʫʧʥʦ ʚʳ-

ʯʠʩʣʝʥʠʝ ʩʨʝʜʥʠʭ ʧʦ ʦʯʘʛʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʄʦʱ-

ʥʳʝ ʛʨʦʟʦʚʳʝ ʦʯʘʛʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʣʝʜʠʪʴ 

ʚʨʝʤʝʥʥʦʡ ʭʦʜ ʵʬʬʝʢʪʠʚʥʦʡ ʚʳʩʦʪʳ ʦʪʨʘʞʝʥʠʷ 

ʉɺʏ-ʚʦʣʥ ʦʪ ʥʠʞʥʝʡ ʠʦʥʦʩʬʝʨʳ. ʊʘʢʘʷ ʚʝʣʠʯʠʥʘ 

ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʘʣʴʥʦʡ ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʪʨʘʩʩʳ ʪʚʠʢʘ. 

ʅʘ ʈʠʩ. 1 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ, ʢʦʪʦʨʳʡ ʜʝʤʦʥ-

ʩʪʨʠʨʫʝʪ ʨʘʩʧʦʣʦʞʝʥʠʝ ʥʘ ʢʘʨʪʝ ʢʣʘʩʪʝʨʦʚ ʠʩʪʦʯ-

ʥʠʢʦʚ ʪʚʠʢʦʚ (ʤʦʣʥʠʡ), ʚʳʜʝʣʷʝʤʳʭ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʚ ʠʪʦʛʝ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ, ʟʘ 5 ʤʘʨʪʘ 2019 ʛ. (ʢʨʠ-

ʪʝʨʠʡ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ï ʨʘʩʩʪʦʷʥʠʷ ʤʝʥʝʝ 280 ʢʤ ʚ 

ʧʨʝʜʝʣʘʭ ʛʨʫʧʧʳ ʠʩʪʦʯʥʠʢʦʚ). ʎʠʬʨʳ ʫʢʘʟʳʚʘʶʪ 

ʯʠʩʣʦ ʪʚʠʢʦʚ ʦʪ ʦʯʘʛʘ, ʢʨʝʩʪʘʤʠ ʫʢʘʟʘʥʳ ʠʩʪʦʯʥʠʢʠ 

ʪʚʠʢʦʚ. ʇʫʥʢʪʠʨʦʤ ʥʘʥʝʩʝʥʳ ʣʠʥʠʠ ʨʘʚʥʦʛʦ ʘʟʠ-

ʤʫʪʘ ʠ ʨʘʚʥʦʡ ʜʘʣʴʥʦʩʪʠ ʦʪ ʧʫʥʢʪʘ ʧʨʠʝʤʘ.  

ʈʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʤʘʛʥʠʪʥʦʡ ʢʦʤʧʦʥʝʥʪʳ, 

ʧʘʨʘʣʣʝʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʘʜʝʥʠʷ ʠʟʣʫʯʝʥʠʷ (ʦʩ-

ʥʦʚʥʘʷ ʯʘʩʪʴ ʘʣʛʦʨʠʪʤʘ), ʜʘʥʳ ʥʘ ʈʠʩ. 1,ʘ, ʪʦ ʞʝ ʜʣʷ 

ʤʘʛʥʠʪʥʦʡ ʢʦʤʧʦʥʝʥʪʳ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʧʣʦʩ-

ʢʦʩʪʠ ʧʘʜʝʥʠʷ ï ʥʘ ʈʠʩ. 1,ʙ. 

ʅʘ ʙʦʣʝʝ ʯʝʤ 3000 ʵʢʟʝʤʧʣʷʨʦʚ ʟʘʧʠʩʝʡ ʦʧʨʝ-

ʜʝʣʝʥʳ ʪʚʠʢʠ ʩ ʥʘʯʘʣʦʤ ʪʨʘʩʩ ʦʪ ʪʨʦʧʠʢʦʚ ʖʞʥʦʡ 

ɸʤʝʨʠʢʠ ʠ ʵʢʚʘʪʦʨʠʘʣʴʥʦʡ ɸʪʣʘʥʪʠʢʠ. ʃʦʢʘʣʴʥʳʡ 

ʦʯʘʛ ʛʨʦʟʳ ʥʘʙʣʶʜʘʣʩʷ ʚ ɸʪʣʘʥʪʠʢʝ. ʆʯʘʛʠ ʩ ʜʝʩʷʪ-

ʢʘʤʠ ʠʩʪʦʯʥʠʢʦʚ ʚ ʢʣʘʩʪʝʨʝ ʚʳʜʝʣʝʥʳ ʧʦ ɻʚʠʥʝʡ-

ʩʢʦʤʫ ʟʘʣʠʚʫ, ʠ Ǖ200 ʘʪʤʦʩʬʝʨʠʢʦʚ ʜʦʩʪʠʛʣʦ ʪʦʯʢʠ 

ʧʨʠʝʤʘ ʚ ʧʝʨʚʫʶ ʧʦʣʦʚʠʥʫ ʣʦʢʘʣʴʥʦʡ ʥʦʯʠ ʜʣʷ 

ʩʪʘʥʮʠʠ çɸʢʘʜʝʤʠʢ ɺʝʨʥʘʜʩʢʠʡè, ʧʨʦʠʩʭʦʜʷ ʠʟ 

ʖʞʥʦʡ ɸʬʨʠʢʠ. ʀʩʪʦʯʥʠʢʠ ʜʝʩʷʪʢʦʚ ʪʚʠʢʦʚ ʩʧʨʦ-

ʝʮʠʨʦʚʘʥʳ ʥʘ ʘʬʨʠʢʘʥʩʢʫʶ ʦʙʣʘʩʪʴ ʛʨʦʟ, ʦʪ ʧʦʙʝ-

ʨʝʞʠʡ ʀʥʜʠʡʩʢʦʛʦ ʠ ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʦʢʝʘʥʦʚ, ʦʜ-

ʥʘʢʦ ʥʝ ʙʳʣʠ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʚ ʢʣʘʩʪʝʨʳ.  

 

 
ʘ)       ʙ) 

ʈʠʩ. 1. ʀʩʪʦʯʥʠʢʠ ʪʚʠʢ-ʘʪʤʦʩʬʝʨʠʢʦʚ ʚ ʪʝʯʝʥʠʝ ʥʦʯʠ 5 ʤʘʨʪʘ 2019 ʛ. 

 

ʉʫʪʦʯʥʳʡ ʭʦʜ ʵʬʬʝʢʪʠʚʥʦʡ ʚʳʩʦʪʳ ʦʪʨʘʞʝ-

ʥʠʷ ʧʦ ʥʘʣʠʯʥʳʤ ʜʘʥʥʳʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʥʝʝ ʠʟ-

ʚʝʩʪʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ, ʘ ʠʤʝʥʥʦ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ 

ʚʳʩʦʪʳ h ʚ ʥʘʯʘʣʝ ʥʦʯʠ ʥʘ 3é4 ʢʤ, ʠ ʧʦʩʣʝ ʣʦʢʘʣʴ-

ʥʦʡ ʧʦʣʫʥʦʯʠ ʫʤʝʨʝʥʥʳʡ ʩʧʘʜ h ʣʠʙʦ ʧʨʠʤʝʨʥʦ 

ʦʜʠʥʘʢʦʚʳʡ ʫʨʦʚʝʥʴ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʦʡ 

ʦʙʩʪʘʥʦʚʢʠ. ʅʘ ʈʠʩ. 2 ʧʦʢʘʟʘʥʳ ʪʘʢʠʝ ʜʘʥʥʳʝ ʜʣʷ 

ʛʨʫʧʧ ʪʚʠʢʦʚ ʦʪ 5 ʤʘʨʪʘ ʩ ʨʘʩʩʪʦʷʥʠʡ 6,4 ʄʤ, 5 ʄʤ 

ʠ 8 ʄʤ, ʠʤʝʶʱʠʭ ʘʟʠʤʫʪʳ ʧʨʠʭʦʜʘ Ǖ33Á, Ǖ67Á ʠ 

Ǖ100Á ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠʚʝʜʝʥʳ ʦʮʝʥʢʠ ʧʦ 1-ʡ ʠ 

2-ʡ ʛʘʨʤʦʥʠʢʘʤ (ʢʨʝʩʪʳ), ʠ ʦʥʠ ʞʝ, ʫʩʨʝʜʥʝʥʥʳʝ ʟʘ 

15 ʤʠʥ (ʩʧʣʦʰʥʘʷ ʠ ʧʨʝʨʳʚʠʩʪʘʷ ʣʠʥʠʠ). ʇʘʨʘʤʝʪʨ 

ʢʣʘʩʪʝʨʠʟʘʮʠʠ Ů ʙʳʣ ʨʘʚʝʥ 140 ʢʤ, 260 ʢʤ ʠ 260 ʢʤ. 

ɺ ʖʞʥʦʡ ɸʬʨʠʢʝ (ʈʠʩ. 2,ʚ) ʠ ʚ ʨʘʡʦʥʝ ʩʝʚʝʨʥʝʝ 

ʦʩʪʨʦʚʦʚ ʊʨʠʩʪʘʥ-ʜʘ-ʂʫʥʴʷ (ʈʠʩ. 2,ʙ) ʚ ʤʦʤʝʥʪ 

ʦʢʦʣʦ 23:30 UT ʟʘ 4 ʤʘʨʪʘ, ʢʦʛʜʘ ʯʝʨʝʟ ʧʨʠʝʤʥʫʶ 

ʩʪʘʥʮʠʶ ʧʨʦʰʝʣ ʪʝʨʤʠʥʘʪʦʨ ʠ ʚʦʟʥʠʢʣʠ ʫʩʣʦʚʠʷ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʠʝʤ ʪʚʠʢʦʚ, ʣʦʢʘʣʴʥʘʷ ʥʦʯʴ ʫʞʝ 

ʥʘʩʪʫʧʠʣʘ. ʇʦʩʣʝ 3:30 UT 5 ʤʘʨʪʘ ʥʘʩʪʫʧʘʝʪ ʚʦʩʭʦʜ 

ʩʦʣʥʮʘ ʜʣʷ ʘʬʨʠʢʘʥʩʢʦʛʦ ʦʯʘʛʘ, ʘ ʦʢʦʣʦ 6:30 UT ʜʣʷ 

ʨʝʛʠʦʥʘ, ʩʦʦʪʥʝʩʝʥʥʦʛʦ ʩ ʠʩʪʦʯʥʠʢʘʤʠ ʪʚʠʢʦʚ ʜʣʷ 

ʈʠʩ. 2,ʙ. 
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ʘ) 

  
ʙ)        ʚ) 

ʈʠʩ. 2 ɺʘʨʠʘʮʠʠ ʵʬʬʝʢʪʠʚʥʳʭ ʚʳʩʦʪ ʦʪʨʘʞʝʥʠʷ ʧʦ ʦʮʝʥʢʘʤ, ʧʦʣʫʯʝʥʥʳʤ ʦʪ ʪʚʠʢʦʚ ʠʟ ʦʯʘʛʦʚ ʛʨʦʟ ʟʘ 5 

ʤʘʨʪʘ 2019; ʢʦʦʨʜʠʥʘʪʳ ʮʝʥʪʨʦʚ ʢʣʘʩʪʝʨʦʚ ï 10 ʶ.ʰ. 36 ʟ.ʜ. (ʘ), 32 ʶ.ʰ. 15 ʟ.ʜ. (ʙ) ʠ 23 ʶ.ʰ. 27 ʚ.ʜ. (ʚ). 

 

ʆʮʝʥʝʥʥʳʝ ʜʘʣʴʥʦʩʪʠ ʜʦ ʛʨʦʟʦʚʳʭ ʦʯʘʛʦʚ (Ò 8 

ʄʤ) ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʙʣʘʩʪʠ ʥʘʜʝʞʥʦʛʦ ʚʳ-

ʯʠʩʣʝʥʠʷ ʦʮʝʥʦʢ ʜʘʣʴʥʦʩʪʝʡ ʠ ʚʳʩʦʪ ʜʘʥʥʳʤ ʘʣʛʦ-

ʨʠʪʤʦʤ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ 

ʛʨʦʟʦʚʳʤʠ ʨʘʟʨʷʜʘʤʠ, ʠʩʪʦʯʥʠʢʘʤʠ ʩʠʛʥʘʣʘ, ʠ ʧʨʠ-

ʝʤʥʦʡ ʩʪʘʥʮʠʝʡ ʚʥʦʩʷʪ ʩʣʦʞʥʦʩʪʠ ʠʥʦʛʦ ʨʦʜʘ, ʢʦ-

ʛʜʘ ʠʩʪʦʯʥʠʢ ʠ ʧʨʠʝʤʥʠʢ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʨʘʟʥʳʭ ʯʘ-

ʩʦʚʳʭ ʧʦʷʩʘʭ. ʇʨʦʮʝʩʩ ʠʦʥʠʟʘʮʠʠ ʘʪʤʦʩʬʝʨʳ ʥʘ 

ʚʳʩʦʪʘʭ ʦʪʨʘʞʝʥʠʷ ʥʦʯʴʶ ʩʚʷʟʘʥ ʩ ʟʝʥʠʪʥʳʤ ʫʛʣʦʤ 

ʩʦʣʥʮʘ (>90Á), ʥʘ ʚʝʣʠʯʠʥʫ ʢʦʪʦʨʦʛʦ ʩʦʣʥʮʝ ʦʧʫʩ-

ʢʘʝʪʩʷ ʥʠʞʝ ʛʦʨʠʟʦʥʪʘ. ʂ ʧʨʠʤʝʨʫ, ʜʣʷ ʩʠʪʫʘʮʠʠ 

ʈʠʩ. 2,ʚ, ʟʝʥʠʪʥʳʡ ʫʛʦʣ ʨʘʩʪʝʪ ʥʘʜ ʧʨʠʝʤʥʠʢʦʤ ʠ 

ʩʥʠʞʘʝʪʩʷ ʥʘʜ ʠʩʪʦʯʥʠʢʘʤʠ. ʕʪʦʪ ʵʬʬʝʢʪ ʙʳʣ ʙʳ 

ʤʘʢʩʠʤʘʣʴʥʳʤ ʜʣʷ ʪʨʘʩʩ, ʧʨʦʣʝʛʘʶʱʠʭ ʥʘʠʙʦʣʝʝ 

ʙʣʠʟʢʦ ʢ ʧʘʨʘʣʣʝʣʷʤ, ʩ ʘʟʠʤʫʪʦʤ 120é150Á (ʚʦ-

ʩʪʦʯʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ) ʠʣʠ 210é240Á (ʟʘʧʘʜʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ), ʧʨʠ ʜʘʥʥʦʤ ʤʝʩʪʝ ʧʨʠʝʤʘ ʚ ɸʥʪʘʨʢ-

ʪʠʢʝ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚ ʩʝʟʦʥ ʧʨʦʠʟʚʝʜʝʥʠʷ ʟʘʧʠ-

ʩʝʡ, ʙʣʠʟʢʠʡ ʢ ʨʘʚʥʦʜʝʥʩʪʚʠʶ, ʣʠʥʠʷ ʪʝʨʤʠʥʘʪʦʨʘ 

ʧʨʠʤʝʨʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʝʨʠʜʠʘʥʫ. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʜʣʷ ʩʣʫʯʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩ ʩʝʚʝʨʘ ʦʮʝʥʢʠ ʧʦ 

ʪʚʠʢʘʤ ʥʘʠʙʦʣʝʝ ʩʚʦʙʦʜʥʳ ʦʪ ʚʣʠʷʥʠʷ ʨʘʟʥʠʮʳ ʣʦ-

ʢʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʅʘ ʈʠʩ. 2,ʘ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʨʦʩʪ ʵʬʬʝʢʪʠʚʥʳʭ 

ʚʳʩʦʪ, ʠ ʩ 2 ʯ ʜʦ 7 ʯ ʣʦʢʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩʥʠʞʝʥʠʝ 

ʥʘ Ǖ3 ʢʤ, ʥʘ ʈʠʩ. 2,ʙ ʚʠʜʥʦ ʧʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝʥʠʝ 

ʥʘ Ǖ1,5é2 ʢʤ ʩ 2 ʯ ʜʦ 5 ʯ. ʆʙʱʠʡ ʭʦʜ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʚʨʝʤʝʥʠ ʥʘ ʘʟʠʤʫʪʝ 100Á ʪʘʢʞʝ ʫʙʳʚʘʶʱʠʡ (ʈʠʩ. 

2,ʚ), ʥʦ ʚ ʧʨʝʜʝʣʘʭ Ǖ1 ʢʤ.  

ʄʦʞʥʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʦʜʥʦʧʦʟʠʮʠʦʥʥʦʛʦ ʤʝʪʦʜʘ ʣʦʢʘʮʠʠ 

ʤʦʣʥʠʡ ʠ ʦʮʝʥʢʠ ʚʳʩʦʪʳ ʥʠʞʥʝʡ ʠʦʥʦʩʬʝʨʳ ʧʦ 

ʪʚʠʢʘʤ, ʧʨʠ ʚʳʙʦʨʝ ʪʦʯʢʠ ʧʨʠʝʤʘ ʚ ʦʢʦʣʦʧʦʣʷʨʥʦʡ 

ʦʙʣʘʩʪʠ, ʧʦʟʚʦʣʷʝʪ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʭʚʘʪʠʪʴ 

ʤʦʥʠʪʦʨʠʥʛʦʤ ʜʚʘ ʤʠʨʦʚʳʭ ʦʯʘʛʘ (ʠʟ ʪʨʝʭ) ʛʨʦʟʦ-

ʚʦʡ ʘʢʪʠʚʥʦʩʪʠ.  

ʇʨʠ ʜʘʣʴʥʦʩʪʷʭ ʙʦʣʝʝ 8 ʄʤ ʪʦʯʥʦʩʪʴ ʧʦʣʫʯʝʥ-

ʥʳʭ ʦʮʝʥʦʢ ʫʙʳʚʘʝʪ, ʠ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʛʨʘʥʠʯʠʪʴʩʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ 

ʘʥʘʣʠʟʦʤ, ʥʝ ʦʙʨʘʱʘʷʩʴ ʢ ʦʮʝʥʢʘʤ ʵʬʬʝʢʪʠʚʥʳʭ 

ʚʳʩʦʪ ʦʪʨʘʞʝʥʠʷ h. ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ 

[1, c. 53] ʧʨʠʚʦʜʷʪ ʢ ʥʝʩʢʦʣʴʢʦ ʟʘʚʳʰʝʥʥʳʤ ʟʥʘʯʝ-

ʥʠʷʤ h ʠ D ʧʨʠ ʙʦʣʴʰʠʭ ʜʘʣʴʥʦʩʪʷʭ. ʇʨʝʜʧʦʣʦʞʠʚ 

ʧʦʛʨʝʰʥʦʩʪʴ ʦʮʝʥʦʢ ʜʘʣʴʥʦʩʪʝʡ Ñ500 ʢʤ (5é6%) 

[3, c. 289], ʚʝʣʠʯʠʥʫ 7,5 ʄʤ ʚʳʙʝʨʝʤ ʢʘʢ ʥʠʞʥʠʡ 

ʧʨʝʜʝʣ ʨʘʩʩʪʦʷʥʠʷ ʜʦ çʜʘʣʝʢʦʛʦ ʦʯʘʛʘè. 

ʇʦ ʉʅʏ ï ʆʅʏ ʟʘʧʠʩʷʤ ʚ ʢʘʞʜʫʶ ʥʦʯʴ ʥʘʙʣʶ-

ʜʝʥʠʡ ʟʘ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʚʳʷʚʣʷʶʪʩʷ 

ʦʯʘʛʠ ʛʨʦʟ, ʦʮʝʥʢʠ ʜʘʣʴʥʦʩʪʝʡ ʜʦ ʢʦʪʦʨʳʭ ʧʨʝʚʳ-

ʰʘʶʪ 7,5 ʄʤ, ʢʨʦʤʝ ʚʳʰʝʫʧʦʤʷʥʫʪʦʛʦ ʧʝʨʠʦʜʘ 

ʩʦʣʥʝʯʥʦʡ ʚʩʧʳʰʢʠ. 

ɺ ʊʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥ ʩʧʠʩʦʢ çʜʘʣʝʢʠʭè ʦʪ 

ʧʫʥʢʪʘ ʧʨʠʸʤʘ ʢʣʘʩʪʝʨʦʚ ʠʩʪʦʯʥʠʢʦʚ ʪʚʠʢʦʚ ʟʘ ʵʪʦʪ 

ʧʝʨʠʦʜ, ʢʦʦʨʜʠʥʘʪʳ ʮʝʥʪʨʘ ʢʣʘʩʪʝʨʘ ʠ ʜʠʘʧʘʟʦʥ 
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ʘʟʠʤʫʪʦʚ ʜʣʷ ʢʘʞʜʦʛʦ. ʇʨʠʚʝʜʝʥʳ ʪʘʢʞʝ ʯʠʩʣʦ ʪʚʠ-

ʢʦʚ, ʫ ʢʦʪʦʨʳʭ ʧʦʣʫʯʝʥʳ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ 

ʪʨʘʩʩʳ ʧʦ 1-ʡ, ʧʦ 2-ʡ, ʠ ʧʦ 3-ʡ ʛʘʨʤʦʥʠʢʘʤ, ʠ ʧʨʦ-

ʮʝʥʪ ʪʚʠʢʦʚ ʧʦ ʢʣʘʩʪʝʨʫ, ʫ ʢʦʪʦʨʳʭ ʚʳʷʚʣʷʝʪʩʷ 2-ʷ 

ʛʘʨʤʦʥʠʢʘ. ʍʦʪʷ ʨʘʙʦʪʘ ʘʣʛʦʨʠʪʤʘ ʥʝ ʷʚʣʷʝʪʩʷ ʧʦʣ-

ʥʦʩʪʴʶ ʩʪʘʙʠʣʴʥʦʡ, ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʩʦʦʪʥʦʰʝʥʠʝ 

ʥʘʡʜʝʥʥʳʭ ʠ ʥʝ ʥʘʡʜʝʥʥʳʭ ʦʮʝʥʦʢ ʜʣʷ ʧʨʠʤʝʨʥʦ 

ʦʜʠʥʘʢʦʚʳʭ ʨʘʩʩʪʦʷʥʠʡ ʥʝ ʜʦʣʞʥʦ ʟʘʚʠʩʝʪʴ ʦʪ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʠʭʦʜʘ ʪʚʠʢʘ. 

ʊʘʙʣʠʮʘ 1 

ɼʘʪʘ 
ʇʘʨʘʤʝʪʨ ʢʣʘ-

ʩʪʝʨʠʟʘʮʠʠ, ʢʤ 

ʂʦʦʨʜʠʥʘʪʳ ʮʝʥʪʨʘ 

ʢʣʘʩʪʝʨʘ, Á 
ɸʟʠʤʫʪ, Á 

ɼʘʣʴʥʦʩʪʴ ʜʦ 

ʮʝʥʪʨʘ ʦʯʘʛʘ, 

ʄʤ 

ʏʠʩʣʦ ʪʚʠ-

ʢʦʚ (1 ʛʘʨ-

ʤʦʥʠʢʘ) 

ʏʠʩʣʦ ʪʚʠ-

ʢʦʚ (2 ʛʘʨ-

ʤʦʥʠʢʘ) 

ʏʠʩʣʦ ʪʚʠ-

ʢʦʚ (3 ʛʘʨ-

ʤʦʥʠʢʘ) 

2-ʷ ʢ 1-ʡ, 

% 

23/02 220 9 ʩ.ʰ. 21,5 ʟ.ʜ. 40é45 9 67 7 - 10,4 

24/02 280 7 ʩ.ʰ. 25 ʟ.ʜ. 38é41 8,7 39 3 - 7,7 

25/02 380 22 ʶ.ʰ. 29 ʚ.ʜ. 100é104 8 80 37 - 46,2 

25/02 380 18 ʶ.ʰ. 42 ʚ.ʜ. 107é111 8,4 25 14 - 56 

25/02 220 6,5 ʩ.ʰ. 28 ʟ.ʜ. 32é42 8,3 154 11 - 7,1 

27/02 240 23 ʶ.ʰ. 46 ʚ.ʜ. 115é120 8,6 21 8 - 38,1 

27/02 240 28 ʶ.ʰ. 32 ʚ.ʜ. 105é110 7,6 344 293 29 85,2 

27/02 340 11 ʩ.ʰ. 18 ʟ.ʜ. 40é48 9,3 101 0 - 0 

27/02 240 7 ʩ.ʰ. 32 ʟ.ʜ. 30é38 8,5 20 4 - 20 

2/03 360 18 ʩ.ʰ. 90 ʟ.ʜ. 332é335 9,4 30 0 - 0 

3/03 280 9,5 ʩ.ʰ. 21 ʟ.ʜ. 37é50 9 131 0 - 0 

3/03 280 0 ʩ.ʰ. 32 ʟ.ʜ. 30é38 7,6 10 0 - 0 

3/03 280 19 ʶ.ʰ. 29 ʚ.ʜ. 97é105 8,3 158 113 - 71,5 

3/03 400 3 ʩ.ʰ. 12 ʚ.ʜ. 75é78 9,5 12 0 - 0 

4/03 280 5 ʩ.ʰ. 2 ʟ.ʜ. 60é65 9,2 8 0 - 0 

4/03 280 10 ʩ.ʰ. 30 ʟ.ʜ. 35é40 9,3 41 5 - 12,2 

4/03 280 5 ʩ.ʰ. 42,5 ʟ.ʜ. 20é25 8,1 31 0 - 0 

5/03 260 12 ʶ.ʰ. 30 ʚ.ʜ. 97é100 9 11 5 - 45,4 

5/03 260 23 ʶ.ʰ. 27 ʚ.ʜ. 97é105 8 161 124 - 77 

5/03 260 1 ʩ.ʰ. 11 ʚ.ʜ. 75é78 9,5 35 1 - 2,8 

5/03 260 4,5 ʩ.ʰ. 7 ʟ.ʜ. 55é60 9 12 1 - 8,3 

5/03 260 4,5 ʩ.ʰ. 27 ʟ.ʜ. 35é42 8,2 194 10 - 5,1 

 

ɺ ʦʜʥʦʤ ʩʣʫʯʘʝ ʫʜʘʣʝʥʥʳʡ ʦʯʘʛ ʛʨʦʟʳ ʥʘʙʣʶ-

ʜʘʣʩʷ ʚ ʨʘʡʦʥʝ ʧʦʣʫʦʩʪʨʦʚʘ ʖʢʘʪʘʥ (2 ʤʘʨʪʘ), 4 ʥʝ-

ʢʨʫʧʥʳʭ ʧʦ ʦʙʲʝʤʘʤ ʢʣʘʩʪʝʨʘ ʫʜʘʝʪʩʷ ʥʘʡʪʠ ʥʘ ʧʦ-

ʙʝʨʝʞʴʝ ɻʚʠʥʝʡʩʢʦʛʦ ʟʘʣʠʚʘ ʠ ʚ ʵʢʚʘʪʦʨʠʘʣʴʥʦʡ 

ɸʬʨʠʢʝ (3, 4 ʠ 5 ʤʘʨʪʘ). ʉʨʝʜʠ ʦʩʪʘʣʴʥʳʭ 17 ʦʯʘʛʦʚ 

ʛʨʦʟ ʥʘʙʣʶʜʘʶʪʩʷ ʜʚʝ ʯʝʪʢʦ ʦʙʦʩʦʙʣʝʥʥʳʝ ʛʨʫʧʧʳ 

ï ʠʟ ʖʞʥʦʡ ɸʬʨʠʢʠ ʠ ʨʘʡʦʥʘ ʄʘʜʘʛʘʩʢʘʨʘ (7 ʩʣʫ-

ʯʘʝʚ) ʠ ʦʙʣʘʩʪʠ ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʦʢʝʘʥʘ ʩʝʚʝʨʥʝʝ ʵʢ-

ʚʘʪʦʨʘ (10 ʩʣʫʯʘʝʚ). ʅʘ ʈʠʩ. 3 ʧʦʢʘʟʘʥʳ ʟʥʘʯʝʥʠʷ 

ʩʦʜʝʨʞʘʥʠʷ ʪʚʠʢʦʚ ʩʦ 2-ʡ ʛʘʨʤʦʥʠʢʦʡ (ʚ %) ʜʣʷ 

ʩʨʝʜʥʝʛʦ ʘʟʠʤʫʪʘ ʦʯʘʛʘ, ʢʨʫʛʠ ï ʤʦʱʥʳʝ ʦʯʘʛʠ, ʪʨʝ-

ʫʛʦʣʴʥʠʢʠ ï ʢʣʘʩʪʝʨʳ ʠʟ 10é40 ʠʩʪʦʯʥʠʢʦʚ. 

 
ʈʠʩ. 3. ʇʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʪʚʠʢʦʚ ʩʦ 2-ʦʡ ʛʘʨʤʦʥʠʢʦʡ ʚ ʢʣʘʩʪʝʨʘʭ 

 

ɺʩʶʜʫ ʦʪ Ǖ330Á ʜʦ 75Á ʵʪʘ ʚʝʣʠʯʠʥʘ ʩʦʩʪʘʚ-
ʣʷʣʘ 0é10%, ʪʦʛʜʘ ʢʘʢ ʥʘ ʘʟʠʤʫʪʘʭ 100é110Á ʢʘʢ 

ʤʦʱʥʳʝ, ʪʘʢ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʣʘʙʳʝ ʦʯʘʛʠ ʩʦʜʝʨ-

ʞʘʪ >40% ʪʚʠʢʦʚ ʩ ʚʳʩʰʠʤʠ ʛʘʨʤʦʥʠʢʘʤʠ. ʉʨʘʚ-

ʥʠʤ ʦʩʦʙʦ ʠʥʪʝʥʩʠʚʥʳʝ (> 60 ʵʢʟʝʤʧʣʷʨʦʚ) ʦʯʘʛʠ ʟʘ 

25 ʬʝʚʨʘʣʷ, 27 ʬʝʚʨʘʣʷ, 3 ʤʘʨʪʘ ʠ 5 ʤʘʨʪʘ, ʢʦʛʜʘ 

ʢʘʞʜʫʶ ʥʦʯʴ ʥʘʙʣʶʜʘʣʠʩʴ ʧʘʨʳ ʢʣʘʩʪʝʨʦʚ ʠʟ ʖʞ-

ʥʦʡ ɸʬʨʠʢʠ ʠ ʠʟ ʵʢʚʘʪʦʨʠʘʣʴʥʦʡ ɸʪʣʘʥʪʠʢʠ. 

ʄʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʜʣʠʥʳ ʪʨʘʩʩ ʩʠʛʥʘʣʘ ʧʦʯʪʠ 

ʨʘʚʥʳ ʚ 3 ʧʘʨʘʭ ʠʟ 4, ʥʦ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʩʧʝʢʪʨʘʣʴ-

ʥʳʝ ʩʦʩʪʘʚʳ ʚʝʩʴʤʘ ʨʘʟʣʠʯʥʳ. ɼʣʷ ʶʞʥʦʘʬʨʠʢʘʥ-

ʩʢʠʭ ʦʯʘʛʦʚ ʧʨʦʮʝʥʪ ʪʚʠʢʦʚ ʚ ʢʣʘʩʪʝʨʝ, ʠʤʝʶʱʠʭ 

ʦʙʥʘʨʫʞʝʥʥʫʶ 2-ʶ ʛʘʨʤʦʥʠʢʫ, ʩʦʩʪʘʚʠʣ 46,2%, 

85,2%, 71,5% ʠ 77%, ʪʦʛʜʘ ʢʘʢ ʫ ʦʯʘʛʦʚ ʩ ʠʩʪʦʯʥʠ-

ʢʘʤʠ ʚ ʵʢʚʘʪʦʨʠʘʣʴʥʦʡ ɸʪʣʘʥʪʠʢʝ ʵʪʠ ʟʥʘʯʝʥʠʷ 

ʙʳʣʠ 7,1%, 0%, 0% ʠ 5,1%. 

ʇʦ ʧʦʧʝʨʝʯʥʦʡ ʢʦʤʧʦʥʝʥʪʝ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

ʚʳʷʚʣʷʝʪʩʷ ʤʝʥʴʰʝ ʪʚʠʢʦʚ (ʥʘʧʨʠʤʝʨ, ʩʤ. ʈʠʩ. 1,ʘ, 
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ʙ), ʢʘʨʪʠʥʘ ʠʟʤʝʥʝʥʠʡ ʩ ʘʟʠʤʫʪʦʤ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦ-

ʜʝʨʞʘʥʠʷ ʪʚʠʢʦʚ, ʠʤʝʶʱʠʭ ʦʙʥʘʨʫʞʝʥʥʫʶ 2-ʶ 

ʛʘʨʤʦʥʠʢʫ, ʘʥʘʣʦʛʠʯʥʘ. 

ʈʘʟʣʠʯʠʷ ʚ ʩʧʝʢʪʨʘʣʴʥʦʤ ʩʦʩʪʘʚʝ ʤʦʛʫʪ ʙʳʪʴ 

ʚʳʟʚʘʥʳ ʚʣʠʷʥʠʝʤ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ 

ʥʠʞʥʝʡ ʛʨʘʥʠʮʝ ʦʢʦʣʦʟʝʤʥʦʛʦ ʚʦʣʥʦʚʦʜʘ. ɼʣʷ ʜʘʥ-

ʥʳʭ ʧʘʨ ʦʯʘʛʦʚ ʛʨʦʟ ʵʪʦʪ ʵʬʬʝʢʪ ʤʦʞʥʦ ʠʩʢʣʶʯʠʪʴ. 

ʊʨʘʩʩʳ ʪʚʠʢʦʚ ʠʟ ʵʢʚʘʪʦʨʠʘʣʴʥʦʡ ɸʪʣʘʥʪʠʢʠ ʠʜʫʪ 

ʚʦʩʪʦʯʥʝʝ ʧʦʙʝʨʝʞʴʷ ʖʞʥʦʡ ɸʤʝʨʠʢʠ, ʪʨʘʩʩʳ ʶʞ-

ʥʦʘʬʨʠʢʘʥʩʢʠʭ ʪʚʠʢʦʚ ʪʘʢʞʝ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʧʨʦ-

ʣʝʛʘʶʪ ʥʘʜ ʦʢʝʘʥʦʤ.  

ʄʘʛʥʠʪʥʦʝ ʥʘʢʣʦʥʝʥʠʝ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦ 

ʥʘ ʪʨʘʩʩʝ ʢ ʖʞʥʦʡ ɸʬʨʠʢʝ, ʩʦʩʪʘʚʣʷʷ å ï 60Á (ʥʘ 

ʵʧʦʭʫ 2019 ʛ.). ʄʘʛʥʠʪʥʦʝ ʩʢʣʦʥʝʥʠʝ ʤʝʥʷʝʪʩʷ ʦʪ 

15Á ʚ ʧʫʥʢʪʝ ʧʨʠʝʤʘ, ʜʦ ï15Á ʚ ʦʙʣʘʩʪʠ ʦʯʘʛʦʚ ʜʣʷ 

ʦʙʝʠʭ ʛʨʫʧʧ ʤʦʱʥʳʭ ʦʯʘʛʦʚ. ʋʛʦʣ ű ʤʝʞʜʫ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʦʡ ʧʨʦʝʢʮʠʝʡ ʤʘʛʥʠʪʥʳʭ ʩʠʣʦʚʳʭ ʣʠʥʠʡ ʠ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʠʛʥʘʣʘ ʩʦʩʪʘʚʣʷʣ 

ʚʜʦʣʴ ʪʨʘʩʩ ʢ ʖʞʥʦʡ ɸʬʨʠʢʝ [82é105Á] Ñ15Á. ɼʣʷ 

ʜʨʫʛʦʡ ʛʨʫʧʧʳ ű å25ÁÑ15Á, ʤʘʛʥʠʪʥʦʝ ʥʘʢʣʦʥʝʥʠʝ 

ʤʝʥʷʝʪʩʷ ʦʪ å ï 15Á ʥʘʜ ʦʯʘʛʘʤʠ ʚ ɸʪʣʘʥʪʠʢʝ ʢ ï58Á 

ʥʘʜ ʧʫʥʢʪʦʤ ʧʨʠʝʤʘ.  

ɸʪʤʦʩʬʝʨʠʢʠ ʩ ʟʘʧʘʜʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʨʠ-

ʭʦʜʘ ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʵʪʠ ʞʝ ʥʦʯʠ (ʝʜʠʥʠʮʳ ʧʨʦʮʝʥ-

ʪʦʚ ʦʪ ʧʦʣʥʦʛʦ ʯʠʩʣʘ ʟʘʧʠʩʝʡ), ʢʘʢ ʧʨʘʚʠʣʦ ʜʣʠʣʠʩʴ 

Ǖ3 ʤʩ ʠ ʠʤʝʣʠ ʩʧʣʦʰʥʳʝ ʰʠʨʦʢʦʧʦʣʦʩʥʳʝ ʩʧʝʢ-

ʪʨʳ ʚ ʜʠʘʧʘʟʦʥʝ 5é25 ʢɻʮ. ɽʜʠʥʠʯʥʳʝ ʦʙʥʘʨʫʞʝʥ-

ʥʳʝ ʪʚʠʢʠ ʠʟ ʟʘʧʘʜʥʦʛʦ ʩʝʢʪʦʨʘ (ʘʟʠʤʫʪʳ 

240é300Á) ʠʤʝʣʠ ʪʨʘʩʩʳ ʜʣʠʥʦʡ ʚ 2,5é5 ʄʤ ʠ 

ʪʦʣʴʢʦ 1-ʶ ʛʘʨʤʦʥʠʢʫ. ɺʪʦʨʦʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʢʦ-

ʪʦʨʦʝ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʨʝʜʧʦ-

ʯʪʠʪʝʣʴʥʳʤ, ʩʚʷʟʳʚʘʝʪ ʪʘʢʦʝ ʨʘʟʣʠʯʠʝ ʚ ʩʧʝʢʪʨʘʭ ʩ 

ʚʣʠʷʥʠʝʤ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʧʨʦʷʚʣʷʶʱʠʤʩʷ ʢʘʢ 

ʥʝʚʟʘʠʤʥʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʉʅʏïʆʅʏ ʚʦʣʥ 

ʧʨʠ ʥʘʧʨʘʚʣʝʥʠʷʭ ʚʦʩʪʦʢ ï ʟʘʧʘʜ (EW) ʠ ʟʘʧʘʜ ï ʚʦ-

ʩʪʦʢ (WE) ʚ ʦʢʦʣʦʟʝʤʥʦʤ ʚʦʣʥʦʚʦʜʝ.  

ʇʦʩʣʝ ʢʦʨʦʪʢʦʡ (2é3 ʤʩ) ʛʦʣʦʚʥʦʡ ʯʘʩʪʠ 

ʪʚʠʢʘ, ʜʘʣʝʝ ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʣʘʩʪʴ çʩʤʝʰʘʥʥʦʡ ʧʦ-

ʣʷʨʠʟʘʮʠʠè, ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʦʡ ʵʣʣʠʧʪʠʯʝ-

ʩʢʠʭ ʣʝʚʦʧʦʣʷʨʠʟʦʚʘʥʥʳʭ ʢʚʘʟʠ-ʊɽ-ʤʦʜ ʠ ʧʨʘʚʦʧʦ-

ʣʷʨʠʟʦʚʘʥʥʳʭ ʢʚʘʟʠ-ʊʄ-ʤʦʜ ʚʦʣʥʦʚʦʜʘ. ʆʥʘ 

ʜʣʠʪʩʷ 10é15 ʤʩ ʜʣʷ ʜʘʣʴʥʦʩʪʠ ʦʪ ʠʩʪʦʯʥʠʢʘ 3 ʄʤ, 

ʜʣʷ ʪʚʠʢʦʚ ʦʪ çʜʘʣʝʢʠʭ ʦʯʘʛʦʚè ʩ ʨʘʩʩʪʦʷʥʠʷ 8 ʄʤ 

ï 30é50 ʤʩ. ɺ ʦʙʣʘʩʪʠ ʯʘʩʪʦʪ ɤ, ʙʣʠʟʢʠʭ ʢ ʢʨʠʪʠ-

ʯʝʩʢʠʤ ʯʘʩʪʦʪʘʤ ʪʚʠʢʘ ɤk, ʤʦʜʳ ʪʚʠʢʘ ʚʝʨʥʝʝ ʨʘʩ-

ʩʤʘʪʨʠʚʘʪʴ ʢʘʢ L- ʠ R-ʤʦʜʳ (ʣʝʚʦ- ʠ ʧʨʘʚʦʢʨʫʛʦʧʦ-

ʣʷʨʠʟʦʚʘʥʥʳʝ) [7, ʩ. 1185]. ʕʪʫ ʯʘʩʪʴ ʚʨʝʤʝʥʥʦʡ 

ʬʦʨʤʳ ʩʠʛʥʘʣʘ ʥʘʟʳʚʘʶʪ ʭʚʦʩʪʦʤ ʪʚʠʢʘ. ɼʣʷ çʜʘ-

ʣʝʢʠʭè ʪʚʠʢʦʚ ʠ ʜʣʠʥʳ ʟʘʧʠʩʠ ʚ 40 ʤʩ ʦʥʘ ʬʘʢʪʠʯʝ-

ʩʢʠ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. ʂʦʵʬʬʠʮʠʝʥʪʳ ʦʩʣʘʙʣʝʥʠʷ m-

ʦʡ ʤʦʜʳ ʢʚʘʟʠ-ʊʄ-ʤʦʜ Ŭm
qTʄ(EW) > Ŭm

qTʄ(WE), ʦʙ-

ʨʘʪʥʦ ʩʠʪʫʘʮʠʠ ʜʣʷ ʢʚʘʟʠ-ʊɽ-ʤʦʜ ï Ŭm
qTɽ(EW) < 

Ŭm
qTE(WE). ʇʨʠ (ɤ ï ɤk)/ɤk<< 1 ʚʩʶʜʫ Ŭm

qTʄ >> 

Ŭm
qTɽ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʙʣʠʟʢʦʡ ʢ ʣʝʚʦʡ ʢʨʫʛʦʚʦʡ ʧʦ-

ʣʷʨʠʟʘʮʠʠ ʚ ʭʚʦʩʪʝ ʪʚʠʢʘ. ʈʘʥʝʝ ʚ [8, ʩ. 27] ʫʞʝ 

ʙʳʣʦ ʩʜʝʣʘʥʦ ʥʘʙʣʶʜʝʥʠʝ, ʯʪʦ ʜʣʷ ʪʚʠʢʦʚ ʩ ʪʨʘʩ-

ʩʘʤʠ ʩ ʚʦʩʪʦʢʘ ʥʘ ʟʘʧʘʜ ʭʘʨʘʢʪʝʨʥʘ ʧʦʚʳʰʝʥʥʘʷ 

ʜʦʣʷ ʪʚʠʢʦʚ ʩ ʥʘʣʠʯʠʝʤ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ (4-ʡ ï 7-

ʡ) ʛʘʨʤʦʥʠʢ. ʊʘʢʦʝ ʥʘʙʣʶʜʝʥʠʝ ʙʳʣʦ ʩʜʝʣʘʥʦ ʜʣʷ 

ʜʘʣʴʥʦʩʪʝʡ ʜʦ ʠʩʪʦʯʥʠʢʘ ʪʚʠʢʘ > 2 ʄʤ. ʅʝʚʟʘʠʤ-

ʥʦʩʪʴ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʉʅʏ-ʚʦʣʥ ʜʣʷ ʵʪʠʭ ʜʘʥ-

ʥʳʭ ʧʨʦʷʚʣʷʣʘʩʴ ʚ ʧʦʣʷʨʠʟʘʮʠʠ 1-ʡ ʛʘʨʤʦʥʠʢʠ, ʢʘʢ 

ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʊɽ-ʤʦʜʳ ʚ ʥʘʯʘʣʴʥʳʝ 

5é10 ʤʩ ʜʣʷ ʪʚʠʢʦʚ ʠʟ ʚʦʩʪʦʯʥʦʛʦ ʩʝʢʪʦʨʘ ʧʨʠ-

ʭʦʜʘ, ʠ ʊʄ-ʤʦʜʳ ʫ ʪʚʠʢʦʚ ʠʟ ʟʘʧʘʜʥʦʛʦ. ʆʜʥʘʢʦ 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʜʘʣʴʥʦʩʪʠ ʚ ʤʘʩʩʠʚʝ ʜʘʥʥʳʭ, ʠʩʩʣʝ-

ʜʦʚʘʥʥʦʤ ʚ [8, ʩ. 27], ʥʝ ʧʨʝʚʳʰʘʣʠ 4,5 ʄʤ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʣʘʙʦʡ ʘʟʠʤʫʪʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦ-

ʩʪʠ, ʠʤʝʶʱʝʡʩʷ ʙʣʠʟ ʢʨʠʪʠʯʝʩʢʠʭ ʯʘʩʪʦʪ, ʜʣʷ ʪʚʠ-

ʢʦʚ ʦʪ çʜʘʣʝʢʠʭ ʦʯʘʛʦʚè (D > 7,5 ʄʤ) ʟʥʘʯʝʥʠʷ 

Ŭm
qTE ʫ ʪʚʠʢʦʚ ʩ ʠʩʪʦʯʥʠʢʘʤʠ ʢ ʚʦʩʪʦʢʫ ʟʘʤʝʪʥʦ 

ʤʝʥʴʰʝ, ʯʝʤ ʥʘ ʤʝʨʠʜʠʦʥʘʣʴʥʳʭ ʪʨʘʩʩʘʭ (ʫʩʣʦʚʠʝ 

(ɤ ï ɤkm)/ɤkm<< 1 ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ). ʉʣʘʛʘʝʤʦʝ ʚ 

Ŭm
qTE, ʦʪʚʝʯʘʶʱʝʝ ʚ ʤʦʜʝʣʠ ʟʘ ʵʪʫ ʨʘʟʥʦʩʪʴ,  ́ɤ 

sinɗ Ŀ sin ű [7, ʩ. 1185], ʛʜʝ ʫʛʦʣ ɗ ï ʦʪʢʣʦʥʝʥʠʝ ʤʘʛ-

ʥʠʪʥʦʛʦ ʧʦʣʷ ʦʪ ʚʝʨʪʠʢʘʣʠ. ɺʠʜʥʦ, ʯʪʦ ʦʥʦ ʜʦʩʪʠ-

ʛʘʝʪ ʵʢʩʪʨʝʤʫʤʘ ʥʘ ʪʨʘʩʩʘʭ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʧʦʜ 90Á 

(ʩ ʚʦʩʪʦʢʘ) ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʤʘʛʥʠʪʥʦʤʫ ʤʝʨʠʜʠ-

ʘʥʫ, ʠ ʨʘʩʪʝʪ ʩ ʥʦʤʝʨʦʤ ʛʘʨʤʦʥʠʢʠ, ʜʣʷ ʨʘʚʥʳʭ ʤʦ-

ʜʘʣʴʥʳʭ ʫʛʣʦʚ ɠ (cos ɠm= ɤkm/ɤ). ʕʪʘ ʨʘʟʥʦʩʪʴ 1é2 

dB/ʄʤ ʜʣʷ 1-ʡ ʠ 2-ʡ ʛʘʨʤʦʥʠʢ ʠ ʧʨʠʤʝʨʥʦ ʨʘʚʥʘ ʧʦ 

ʤʘʩʰʪʘʙʫ ʩʘʤʠʤ Ŭm
qTɽ. ʇʨʠʨʦʜʘ EW-ʘʩʠʤʤʝʪʨʠʠ ʚ 

ʩʠʛʥʘʣʘʭ ʪʚʠʢʦʚ ʧʦʜʦʙʥʘ ʭʦʨʦʰʦ ʠʟʫʯʝʥʥʦʡ ʘʩʠʤ-

ʤʝʪʨʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʆʅʏ-ʚʦʣʥ ʩ ʯʘʩʪʦʪʘʤʠ 

Ó10 ʢɻʮ (ʩʤ. ʦ ʥʝʡ ʩʦʚʨʝʤʝʥʥʳʡ ʦʙʟʦʨ [9, ʩ. 3]).  

ʈʝʟʢʦ ʫʚʝʣʠʯʝʥʥʘʷ ʜʦʣʷ ʪʚʠʢʦʚ ʩ ʥʘʣʠʯʠʝʤ ʚ 

ʩʧʝʢʪʨʘʭ ʚʳʩʰʠʭ, ʢʨʦʤʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ, ʛʘʨʤʦ-

ʥʠʢ (ʚʧʣʦʪʴ ʜʦ 3-ʝʡ ʛʘʨʤʦʥʠʢʠ), c ʚʦʩʪʦʯʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʨʠʭʦʜʘ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʘ ʩ ʧʨʦʷʚ-

ʣʝʥʠʝʤ ʵʬʬʝʢʪʘ ʥʝʚʟʘʠʤʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ E ï 

W ʠ W ï ɽ. ɼʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦ-

ʣʷʨʠʟʘʮʠʠ ʪʚʠʢʦʚ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʧʨʦʚʝʨʢʠ ʵʪʦʛʦ 

ʧʨʝʜʧʦʣʦʞʝʥʠʷ. ʇʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʪʚʠʢʦʚ ʦʪ 

ʦʯʘʛʦʚ ʛʨʦʟ ʩ ʨʘʩʩʪʦʷʥʠʡ 8é10 ʄʤ, ʠʤʝʶʱʠʭ ʚ ʠʭ 

ʩʧʝʢʪʨʘʭ ʚʳʩʰʠʝ ʛʘʨʤʦʥʠʢʠ, ʜʣʷ ʩʝʚʝʨʥʦʛʦ ʥʘʧʨʘʚ-

ʣʝʥʠʷ ʧʨʠʭʦʜʘ ʣʝʞʘʣʦ ʚ ʧʨʝʜʝʣʘʭ 0é10%.  

ɺʳʚʦʜʳ. ʈʘʩʩʤʦʪʨʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʟʘ-

ʧʠʩʠ ʪʚʠʢ-ʘʪʤʦʩʬʝʨʠʢʦʚ, ʠʤʝʶʱʠʭ ʨʘʩʩʪʦʷʥʠʷ ʜʦ 

ʠʩʪʦʯʥʠʢʦʚ ʩʚʳʰʝ 4 ʄʤ, ʠ ʠʭ ʫʩʨʝʜʥʝʥʥʳʝ ʧʦ ʛʨʦ-

ʟʦʚʦʤʫ ʦʯʘʛʫ ʧʘʨʘʤʝʪʨʳ ʪʨʘʩʩ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʜ-

ʥʦʧʦʟʠʮʠʦʥʥʦʛʦ ʤʝʪʦʜʘ ʣʦʢʘʮʠʠ ʤʦʣʥʠʡ ʠ ʦʮʝʥʢʠ 

ʚʳʩʦʪ ʥʠʞʥʝʡ ʠʦʥʦʩʬʝʨʳ ʧʦ ʪʚʠʢ-ʘʪʤʦʩʬʝʨʠʢʘʤ 

[1, c. 53] ʧʦʟʚʦʣʷʝʪ ʥʘʙʣʶʜʘʪʴ ʩʫʪʦʯʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʳʭ ʚʳʩʦʪ ʥʠʞʥʝʡ ʠʦʥʦʩʬʝʨʳ ʚ ʪʝʯʝʥʠʝ 

ʚʩʝʡ ʥʦʯʠ ʚʜʦʣʴ ʪʨʘʩʩ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʦʪ ʨʘʟʣʠʯʥʳʭ, 

ʜʘʣʝʢʦ ʦʪʩʪʦʷʱʠʭ ʦʜʥʦ ʦʪ ʦʜʥʦʛʦ ʦʯʘʛʦʚ ʛʨʦʟ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʨʘʟʤʝʱʝʥʠʝ ʧʨʠʝʤʥʦʛʦ ʧʫʥʢʪʘ ʚ ɸʥ-

ʪʘʨʢʪʠʜʝ ʚʙʣʠʟʠ ʖʞʥʦʡ ɸʤʝʨʠʢʠ ʧʦʟʚʦʣʠʣʦ ʦʭʚʘ-

ʪʠʪʴ ʦʙʣʘʩʪʴʶ ʥʘʙʣʶʜʝʥʠʡ ʦʙʣʘʩʪʠ ʛʨʦʟʦʚʦʡ ʘʢ-

ʪʠʚʥʦʩʪʠ ʚ ʖʞʥʦʡ ɸʤʝʨʠʢʝ, ʘ ʪʘʢʞʝ ʨʝʛʠʦʥ ʂʘʨʠʙ-

ʩʢʦʛʦ ʤʦʨʷ ʠ ʵʢʚʘʪʦʨʠʘʣʴʥʫʶ ɸʪʣʘʥʪʠʢʫ, ʶʞʥʫʶ 

ʯʘʩʪʴ ɸʬʨʠʢʠ ʠ ʦʙʣʘʩʪʴ ɻʚʠʥʝʡʩʢʦʛʦ ʟʘʣʠʚʘ. ɼʣʷ 

ʜʘʣʴʥʦʩʪʝʡ ʜʦ ʠʩʪʦʯʥʠʢʦʚ ʙʦʣʝʝ 7,5 ʄʤ ʙʳʣʦ ʧʨʦ-

ʠʟʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʧʝʢʪʨʦʚ ʪʚʠʢ-

ʘʪʤʦʩʬʝʨʠʢʦʚ ʦʪ ʧʘʨ ʤʦʱʥʳʭ ʦʯʘʛʦʚ ʛʨʦʟʳ ʥʘ ʘʟʠ-

ʤʫʪʘʭ ʧʨʠʭʦʜʘ Ǖ105Á ʠ Ǖ40Á, ʩ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 

ʦʜʠʥʘʢʦʚʳʭ ʨʘʩʩʪʦʷʥʠʡ, ʥʘʙʣʶʜʘʚʰʠʭʩʷ ʚ ʪʝʯʝʥʠʝ 

ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʥʦʯʠ. ʇʦʢʘʟʘʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʟʣʠ-

ʯʠʝ ʚ ʧʨʦʮʝʥʪʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʪʚʠʢʦʚ ʩ ʦʙʥʘʨʫʞʠ-

ʚʘʝʤʳʤʠ ʚʳʩʰʠʤʠ ʛʘʨʤʦʥʠʢʘʤʠ, ʢʦʪʦʨʦʝ ʩʦʩʪʘʚ-

ʣʷʝʪ 45é85% ʜʣʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚʦʩʪʦʯʥʦʛʦ ʘʟʠ-

ʤʫʪʘ Ǖ105Á, ʠ 0é10% ʜʣʷ ʘʟʠʤʫʪʦʚ ʠʟ ʩʝʚʝʨʥʦʛʦ 

ʩʝʢʪʦʨʘ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʨʝʛʠʩʪʨʘʮʠʠ ʪʚʠʢʦʚ ʩ ʟʘ-

ʧʘʜʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʨʠʭʦʜʘ. ʕʬʬʝʢʪ ʥʝʚʟʘʠʤ-

ʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʉʅʏ-ʚʦʣʥ ʦʪʥʦʩʠʪʝʣʴʥʦ 
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ʤʘʛʥʠʪʥʦʛʦ ʤʝʨʠʜʠʘʥʘ ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ ʚʦʩʪʦʢ-ʟʘ-

ʧʘʜ ʠ ʟʘʧʘʜ-ʚʦʩʪʦʢ ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʪʘʢʠʤ ʦʙʨʘ-

ʟʦʤ ʚ ʩʧʝʢʪʨʘʣʴʥʦʤ ʩʦʩʪʘʚʝ ʪʚʠʢ-ʘʪʤʦʩʬʝʨʠʢʦʚ. 
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ɸʅʅʆʊɸʎʀʗ 

ʇʦʣʫʯʝʥʦ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʩʦʩʪʦʷʥʠʷ ʙʘʨʠʦʥʥʦʛʦ ʛʘʟʘ 

ɺʩʝʣʝʥʥʦʡ, ʘ ʪʘʢʞʝ ʬʦʨʤʫʣʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʝʛʦ ʵʥʪʨʦʧʠʠ. ʇʨʠʚʝʜʝʥʳ ʘʨʛʫʤʝʥʪʳ ʚ ʟʘʱʠʪʫ ʪʝʟʠʩʘ ʦ ʪʦʤ, 

ʯʪʦ ɺʩʝʣʝʥʥʘʷ ʜʦʣʞʥʘ ʚʦʟʥʠʢʥʫʪʴ ʠʟ ʚʝʩʴʤʘ ʫʧʦʨʷʜʦʯʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩ ʦʯʝʥʴ ʥʠʟʢʦʡ ʵʥʪʨʦʧʠʝʡ. 

ABSTRACT 

An analytical expression is obtained for the thermodynamic probability of the state of the baryon gas of the 

Universe, as well as a formula for determining its entropy. Arguments are given in defense of the thesis that the 

universe must arise from a very ordered state with a very low entropy. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʜʝʣʴ ʨʘʩʰʠʨʷʶʱʝʡʩʷ ɺʩʝʣʝʥʥʦʡ, ʨʝʣʠʢʪʦʚʦʝ ʠʟʣʫʯʝʥʠʝ, ʧʣʘʥʢʦʚʩʢʠʝ ʚʝʣʠ-

ʯʠʥʳ, ʬʦʨʤʫʣʘ ɹʦʣʴʮʤʘʥʘ, ʟʘʢʦʥ ʉʪʝʬʘʥʘ ï ɹʦʣʴʮʤʘʥʘ, ʛʘʟ ʬʦʪʦʥʦʚ, ʛʘʟ ʙʘʨʠʦʥʦʚ, ʵʥʪʨʦʧʠʷ, ʚʪʦʨʦʝ 

ʥʘʯʘʣʦ ʪʝʨʤʦʜʠʥʘʤʠʢʠ, ʧʝʨʚʠʯʥʳʡ ʷʜʝʨʥʳʡ ʚʟʨʳʚ. 

Keywords: model of the expanding Universe, relic radiation, Planck quantities, Boltzmann formula, Stefan 

ï Boltzmann law, photon gas, baryon gas, entropy, second principle of thermodynamics, the initial nuclear explo-
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ʇʦ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʥʘʙʣʶʜʘʝ-

ʤʘʷ ʩʝʛʦʜʥʷ ɺʩʝʣʝʥʥʘʷ ʚʦʟʥʠʢʣʘ ʧʨʠʤʝʨʥʦ 15 ʤʣʨʜ 

ʣʝʪ ʪʦʤʫ ʥʘʟʘʜ ʠʟ ʥʝʢʦʪʦʨʦʛʦ ʩʚʝʨʭʛʦʨʷʯʝʛʦ ʠ 

ʩʚʝʨʭʧʣʦʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʩ ʪʝʭ ʧʦʨ ʥʝʧʨʝʨʳʚʥʦ 

ʨʘʩʰʠʨʷʝʪʩʷ ʩ ʦʭʣʘʞʜʝʥʠʝʤ. ɺ 1922 ʛʦʜʫ ʤʘʪʝʤʘ-

ʪʠʢ ʠ ʛʝʦʬʠʟʠʢ ɸ.ɸ. ʌʨʠʜʤʘʥ çʧʨʠ ʪʝʦʨʝʪʠʯʝʩʢʦʤ 

ʠʟʫʯʝʥʠʠ ʫʨʘʚʥʝʥʠʷ ɸ. ʕʡʥʰʪʝʡʥʘ ʚ ʢʦʩʤʦʣʦʛʠʯʝ-

ʩʢʦʤ ʘʩʧʝʢʪʝè ʫʩʪʘʥʦʚʠʣ, ʯʪʦ ʨʘʩʰʠʨʝʥʠʝ ɺʩʝʣʝʥ-

ʥʦʡ ï ʵʪʦ ʝʸ ʨʦʜʦʚʦʝ ʩʚʦʡʩʪʚʦ. ʇʦʟʞʝ, ʚ 1929 ʛʦʜʫ 

ʕ. ʍʘʙʙʣ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʙʣʶʜʝʥʠʡ ʧʨʠʰʝʣ ʢ ʚʳ-

ʚʦʜʫ, ʯʪʦ çʫʜʘʣʸʥʥʳʝ ʛʘʣʘʢʪʠʢʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʫʜʘʣʷʶʪʩʷ ʦʪ ʥʘʩ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʢ ʝʩʣʠ ʙʳ ʤʘʪʝ-

ʨʠʷ ʚʦ ɺʩʝʣʝʥʥʦʡ ʙʳʣʘ ʨʝʟʫʣʴʪʘʪʦʤ ʢʘʢʦʛʦ ï ʪʦ ʛʠ-

ʛʘʥʪʩʢʦʛʦ ʚʟʨʳʚʘè [1]. ɺ 1946 ʛʦʜʫ ɻ.ɸ. ɻʘʤʦʚ ʜʦ-

ʧʦʣʥʠʣ ʛʝʦʤʝʪʨʠʶ ʠ ʜʠʥʘʤʠʢʫ ʌʨʠʜʤʘʥʘ ʠʜʝʷʤʠ 

ʷʜʝʨʥʦʡ ʬʠʟʠʢʠ ʠ ʪʝʨʤʦʜʠʥʘʤʠʢʠ [2]. ʕʪʦ ʧʦʟʚʦ-

ʣʠʣʦ ʧʨʝʜʩʢʘʟʘʪʴ ʥʘʣʠʯʠʝ ʚʦ ɺʩʝʣʝʥʥʦʡ ʦʩʪʘʪʦʯ-

ʥʦʛʦ ʬʦʪʦʥʥʦʛʦ 3ʂ - ʠʟʣʫʯʝʥʠʷ. ʀ ʦʥʦ ʜʝʡʩʪʚʠ-

ʪʝʣʴʥʦ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ. ɹʦʣʝʝ ʪʦʛʦ, ʚ 1990 ï 

ʭ ʛʦʜʘʭ ʩ ʧʦʤʦʱʴʶ ʘʧʧʘʨʘʪʫʨʳ ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʧʫʪ-

ʥʠʢʘ ʉʆɺɽ ʙʳʣʦ ʥʘʜʸʞʥʦ ʫʩʪʘʥʦʚʣʝʥʦ: ʩʧʝʢʪʨ ʢʦʩ-

ʤʠʯʝʩʢʦʛʦ ʬʦʪʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʧʝʢʪʨʦʤ 

ʘʙʩʦʣʶʪʥʦ ʯʝʨʥʦʛʦ ʪʝʣʘ. ɸ ʠʤʝʥʥʦ ʜʣʷ ʯʝʨʥʦʪʝʣʴ-

ʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʩʧʨʘʚʝʜʣʠʚ ʟʘʢʦʥ ʉʪʝʬʘʥʘ ï ɹʦʣʴʮ-

ʤʘʥʘ [3]: 

ό  Ὧ
 ̯
4                (1) 

ɿʜʝʩʴ ό ï ʦʙʲʸʤʥʘʷ ʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ ʬʦʪʦʥ-

ʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʧʨʦʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʧʦ ʚʩʝʤʫ 

ʩʧʝʢʪʨʫ, Ὗ ï ʵʥʝʨʛʠʷ ʬʦʪʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, V ï ʟʘ-

ʥʠʤʘʝʤʳʡ ʠʤ ʦʙʲʸʤ, k ï ʧʦʩʪʦʷʥʥʘʷ ɹʦʣʴʮʤʘʥʘ, h ï 

ʧʦʩʪʦʷʥʥʘʷ ʇʣʘʥʢʘ, ʩ ï ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʚ ʚʘʢʫʫʤʝ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ɻʘ-

ʤʦʚʘ ʷʩʥʦ ʜʘʝʪ ʧʦʥʷʪʴ, ʯʪʦ ʧʨʠ ʠʟʫʯʝʥʠʠ ʵʚʦʣʶʮʠʠ 

ɺʩʝʣʝʥʥʦʡ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʝʩʴ ʘʨʩʝʥʘʣ 

ʜʦʩʪʫʧʥʳʭ ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʟʠʢʝ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ. 

ʀʥʪʝʨʝʩ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʠ ʧʨʠʙʣʠʞʝʥʥʳʝ ʤʝ-

ʪʦʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʫʨʘʚʥʝʥʠʷ ʜʘʣʝʢʦ ʥʝʠʜʝʘʣʴʥʦʡ 

ʪʦʯʥʦʩʪʠ (ʥʦ ʜʘʞʝ ʤʝʥʝʝ ʪʦʯʥʳʝ ʜʣʷ ʨʘʩʯʝʪʘ ʤʝ-

ʪʦʜʳ ʟʜʝʩʴ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʧʦʣʝʟʥʳʤʠ). ʇʨʠ ʨʘʩ-

ʰʠʨʝʥʠʠ ɺʩʝʣʝʥʥʦʡ ʝʸ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʥʠʟʠʣʘʩʴ ʦʪ 

ʧʣʘʥʢʦʚʩʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ Ὕ  ̠̐̏̑̅̋́ ρπ+ ʜʦ 

ʚʝʩʴʤʘ ʥʠʟʢʦʡ ʢʨʠʦʛʝʥʥʦʡ (Ὕ  3ʂ), ʢʦʪʦʨʘʷ ʭʘ-
ʨʘʢʪʝʨʥʘ ʜʣʷ ʥʘʰʠʭ ʜʥʝʡ. ʉʧʨʘʚʝʜʣʠʚʳ ʣʠ ʟʘʢʦʥʳ 

ʬʠʟʠʢʠ ʚ ʢʦʩʤʦʣʦʛʠʯʝʩʢʠ ʦʛʨʦʤʥʦʤ ʠʥʪʝʨʚʘʣʝ ʪʝʤ-

ʧʝʨʘʪʫʨʳ: 

Ὕ  = ρπ  ̠> T  Ὕ = 2,725 ʂ ? ʆʪʨʠʮʘʪʝʣʴ-

ʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʜʘʥʥʳʡ ʚʦʧʨʦʩ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʬʠ-

ʟʠʢʝ ʥʝʪ. ʇʦʨʦʡ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʬʠʟʠʯʝʩʢʠʝ ʟʘʢʦʥʳ 

ʫʩʪʘʥʦʚʣʝʥʳ çʧʨʠ ʚʝʩʴʤʘ ʩʢʨʦʤʥʳʭ ʚʝʣʠʯʠʥʘʭ ʧʘ-

ʨʘʤʝʪʨʦʚ ʦʧʳʪʘè. ʆʜʥʘʢʦ ʵʪʦ ʩʢʦʨʝʝ ʜʦʩʪʦʠʥʩʪʚʦ, 

ʯʝʤ ʥʝʜʦʩʪʘʪʦʢ, ʧʦʩʢʦʣʴʢʫ ʙʣʘʛʦʜʘʨʷ ʜʦʩʪʫʧʥʳʤ 

ʫʩʣʦʚʠʷʤ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʩʪʘʣʦ ʚʦʟ-

ʤʦʞʥʳʤ ʫʩʪʘʥʦʚʠʪʴ ʬʠʟʠʯʝʩʢʠʝ ʟʘʢʦʥʳ. ɺ ʠʭ ʯʠʩʣʝ 

ʥʘʩ ʧʨʝʞʜʝ ʚʩʝʛʦ ʠʥʪʝʨʝʩʫʶʪ ʟʘʢʦʥʳ ʬʦʪʦʥʥʦʛʦ ʠʟ-

ʣʫʯʝʥʠʷ (ʢʘʢ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ 

ʚʝʣʠʯʠʥʘʤʠ). ɺʚʠʜʫ ʦʩʦʙʦʡ ʚʘʞʥʦʩʪʠ ʜʘʥʥʦʛʦ ʚʦ-

ʧʨʦʩʘ ʉ. ɺʘʡʥʙʝʨʛ [3] ʪʝʦʨʝʪʠʯʝʩʢʠ ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʟʘʢʦʥ ʉʪʝʬʘʥʘ ï ɹʦʣʴʮʤʘʥʘ ʧʨʠʤʝʥʠʤ ʠ ʜʣʷ ʚʳʩʦ-

ʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʡ ʨʘʥʥʝʡ ɺʩʝʣʝʥʥʦʡ. 

ʄ.ɺ. ʉʘʞʠʥ [4] ʦʪʤʝʯʘʝʪ: çʇʨʘʚʠʣʴʥʦ ʚʳʙʨʘʥ-

ʥʳʝ ʝʜʠʥʠʮʳ ʷʚʣʷʶʪʩʷ ʤʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ 

ʠʟʫʯʝʥʠʠ ʧʨʠʨʦʜʳ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʝʩʪʠ ʨʘʟ-

ʤʝʨʥʳʡ ʘʥʘʣʠʟ ʷʚʣʝʥʠʷ ʠ ʦʮʝʥʠʪʴ ʧʦ ʧʦʨʷʜʢʫ ʚʝʣʠ-

ʯʠʥʳ ʝʛʦ ʤʘʩʰʪʘʙ, ʥʝ ʧʨʦʚʦʜʷ ʪʦʯʥʦʛʦ ʯʠʩʣʝʥʥʦʛʦ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ é ɼʣʷ ʢʦʩʤʦʣʦʛʦʚ, ʦʩʦʙʝʥʥʦ ʨʘʙʦ-

ʪʘʶʱʠʭ ʚ ʦʙʣʘʩʪʠ ʢʦʩʤʦʣʦʛʠʠ ʨʘʥʥʝʡ ɺʩʝʣʝʥʥʦʡ, 

ʧʣʘʥʢʦʚʩʢʠʝ ʝʜʠʥʠʮʳ ʷʚʣʷʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ 

ʝʩʪʝʩʪʚʝʥʥʳʤʠ, ʯʝʤ, ʥʘʧʨʠʤʝʨ, ʉɻʉ ʝʜʠʥʠʮʳ. 

ʄʥʦʛʠʝ ʫʨʘʚʥʝʥʠʷ, ʩ ʢʦʪʦʨʳʤʠ ʢʦʩʤʦʣʦʛʠ ʨʘʙʦ-

ʪʘʶʪ ʧʨʠ ʦʧʠʩʘʥʠʠ ʨʘʥʥʝʡ ɺʩʝʣʝʥʥʦʡ, ʟʘʧʠʩʘʥʳ ʚ 

ʧʣʘʥʢʦʚʩʢʠʭ ʝʜʠʥʠʮʘʭ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪ 

ʟʘʧʠʩʴ ʠ ʧʦʟʚʦʣʷʝʪ ʚʳʯʣʝʥʠʪʴ ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ 

ʟʘʜʘʯʠè.  

ʇʣʘʥʢʦʚʩʢʠʝ ʚʝʣʠʯʠʥʳ ὖ  ʦʧʨʝʜʝʣʷʝʤ ʢʘʢ 

ʢʦʤʙʠʥʘʮʠʠ ʤʠʨʦʚʳʭ ʢʦʥʩʪʘʥʪ ὖ  = ὦὧὋὬὯȟ 

ʛʜʝ G ï ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʧʦʩʪʦʷʥʥʘʷ, ʘ Ŭ, ɓ, ɔ, ŭ, ὦ - 

ʥʝʢʦʪʦʨʳʝ ʯʠʩʣʘ. ɺʳʩʦʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʧʣʘʥʢʦʚʩʢʠʭ 

ʚʝʣʠʯʠʥ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʦʩʪʝʡʰʠʡ ʠʟ ʠʟ-

ʚʝʩʪʥʳʭ ʚʳʭʦʜ ʥʘ ʟʘʢʦʥ ʉʪʝʬʘʥʘ ï ɹʦʣʴʮʤʘʥʘ: 

ʧʦʯʣʝʥʥʦ ʜʝʣʠʤ ό  θὝ  ʥʘ ό  θ Ὕ  ʠ ʧʦʣʫʯʘʝʤ 

ʫʨʘʚʥʝʥʠʝ [5] 

ό =                      (2) 

ʇʦʞʘʣʫʡ, ʝʩʪʴ ʜʦʩʪʘʪʦʯʥʦʝ ʦʩʥʦʚʘʥʠʝ ʧʦʣʘ-

ʛʘʪʴ, ʯʪʦ ʫʨʘʚʥʝʥʠʝ (2) ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʚʳ-

ʨʘʞʝʥʠʝʤ ʟʘʢʦʥʘ ʉʪʝʬʘʥʘ ï ɹʦʣʴʮʤʘʥʘ ʜʣʷ ʬʦʪʦʥ-

ʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʨʘʩʰʠʨʷʶʱʝʡʩʷ ɺʩʝʣʝʥʥʦʡ. ʋʨʘʚ-

ʥʝʥʠʷ (1) ʠ (2) ʨʘʚʥʦʩʠʣʴʥʳ [5]. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, 

ʝʩʣʠ ʚ (2) ʧʣʘʥʢʦʚʩʢʠʝ ʚʝʣʠʯʠʥʳ ʪʝʤʧʝʨʘʪʫʨʳ Ὕȟ 

ʵʥʝʨʛʠʠ ʬʦʪʦʥʦʚ Ὗ  , ʦʙʲʸʤʘ ὠ  ʠ ʦʙʲʸʤʥʦʡ ʧʣʦʪ-

ʥʦʩʪʠ ʵʥʝʨʛʠʠ ʬʦʪʦʥʦʚ ό  ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ 

Ὕ  ὦ
Ⱦ

; Ὗ ὦ
Ⱦ

; ὠ ὦ 
Ⱦ

; ό  = Ὗ /ὠ , 

 

ʪʦ ʠʟ (2) ʩʣʝʜʫʝʪ ʚʳʨʘʞʝʥʠʝ 

 ό  
 
 Ὧ Ὕ , 

ʢʦʪʦʨʦʝ ʧʨʠ ʫʩʣʦʚʠʠ 
  

 =  ͯ ρ ʩ ʪʦʯʥʦ-

ʩʪʴʶ ʜʦ ʦʙʦʟʥʘʯʝʥʠʡ ʩʦʚʧʘʜʘʝʪ ʩ ʦʙʳʯʥʦʡ ʟʘʧʠʩʴʶ 

ʚʠʜʘ (1). 

ʆʩʦʙʝʥʥʦʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ (1) ʠ 

(2), ʧʦʟʚʦʣʷʶʪ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʠ ʩʣʝʜʫʶʱʝʝ ʩʫʞ-

ʜʝʥʠʝ. ɽʩʣʠ ʫʨʘʚʥʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʤʝʪʦʜʘʤʠ ʩʪʘ-

ʪʠʩʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ, ʠʤʝʶʪ ʦʪʥʦʰʝʥʠʝ ʢ ʦʧʠʩʘʥʠʶ 

ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ɺʩʝʣʝʥʥʦʡ, ʪʦ ʦʥʠ, 

ʩʢʦʨʝʝ ʚʩʝʛʦ, ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʟʘʚʠ-

ʩʠʤʦʩʪʝʡ ʤʝʞʜʫ ʙʝʟʨʘʟʤʝʨʥʳʤʠ ʧʣʘʥʢʦʚʩʢʠʤʠ ʚʝ-

ʣʠʯʠʥʘʤʠ . ɹʝʟʨʘʟʤʝʨʥʳʝ ʧʣʘʥʢʦʚʩʢʠʝ ʚʝʣʠ-

ʯʠʥʳ  ʠʤʝʶʪ ʛʣʫʙʠʥʥʳʡ ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ. ʇʦ 

ʵʪʦʡ ʧʨʠʯʠʥʝ ʚʦʟʨʘʩʪʘʝʪ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʫʨʘʚʥʝ-

ʥʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʚʝʩʴʤʘ ʣʶʙʦʧʳʪʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ. 

ʇʨʠʜʝʨʞʠʚʘʝʤʩʷ ʛʘʟʦʚʦʡ ʠʜʝʦʣʦʛʠʠ ʠ ʦʙʨʘ-

ʱʘʝʤ ʚʥʠʤʘʥʠʝ ʥʘ ʪʨʠ ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ. 
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ʆʩʦʙʝʥʥʦʩʪʴ ʧʝʨʚʘʷ, ʢʦʪʦʨʘʷ ʟʘʪʨʘʛʠʚʘʝʪ ʠʟ-

ʚʝʩʪʥʳʝ ʠʟ ʬʠʟʠʢʠ ʫʨʘʚʥʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ 

ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʣʫʯʠʩʪʦʛʦ ʪʝʧʣʦʧʝʨʝʥʦʩʘ. ʈʝʯʴ ʠʜʝʪ 

ʦ ʟʘʢʦʥʝ (ʠʣʠ ʫʨʘʚʥʝʥʠʠ) ʉʪʝʬʘʥʘ ï ɹʦʣʴʮʤʘʥʘ (1), 

ʘ ʪʘʢʞʝ ʦ ʬʦʨʤʫʣʝ ʜʣʷ ʵʥʪʨʦʧʠʠ ʬʦʪʦʥʥʦʛʦ ʠʟʣʫʯʝ-

ʥʠʷ Ὓ ʠ ʬʦʨʤʫʣʝ ɹʦʣʴʮʤʘʥʘ 

Ὓ  Ὧ ὰὲW  (3) 

ʛʜʝ W ï ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ 

ʠʣʠ ʠʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʥʦʛʦʯʘʩʪʠʯʥʦʡ ʩʠʩʪʝʤʳ. 

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢʦ ɺʩʝʣʝʥʥʦʡ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ 

ʫʨʘʚʥʝʥʠʷ [5] ʜʣʷ ʙʝʟʨʘʟʤʝʨʥʳʭ ʧʣʘʥʢʦʚʩʢʠʭ 

- ʦʙʲʸʤʥʦʡ ʧʣʦʪʥʦʩʪʠ ʵʥʝʨʛʠʠ ʬʦʪʦʥʥʦʛʦ 

ʛʘʟʘ ό: 

    =               (4) 

- ʵʥʪʨʦʧʠʠ ʬʦʪʦʥʥʦʛʦ ʛʘʟʘ Ὓ: 

                (5) 

                      (6) 

ʘ ʪʘʢʞʝ ʜʣʷ 

- ʦʙʲʸʤʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʦʪʦʥʦʚ (ʠʣʠ ʯʠʩʣʘ 

ʬʦʪʦʥʦʚ ʚ ʝʜʠʥʠʮʝ ʦʙʲʸʤʘ) ὲ: 

 ὲ                  (7) 

- ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʯʠʩʣʘ ʬʦʪʦʥʦʚ  

 =                 (8) 

- ʥʘʪʫʨʘʣʴʥʦʛʦ ʣʦʛʘʨʠʬʤʘ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʡ 

ʚʝʨʦʷʪʥʦʩʪʠ ʩʦʩʪʦʷʥʠʷ ʬʦʪʦʥʥʦʛʦ ʛʘʟʘ  

ὰὲὡ  =                (9) 

- ʬʦʪʦʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʣʘʥʢʦʚʩʢʦʡ ʵʥʪʨʦ-

ʧʠʠ 

 Ὓ  ὯȢ                    (10) 

ɺ ʧʝʨʠʦʜ ʷʜʝʨʥʳʭ ʨʝʘʢʮʠʡ ʯʠʩʣʦ ʨʝʣʠʢʪʦʚʳʭ 

ʬʦʪʦʥʦʚ ὔ ʠ ʦʙʲʸʤ V ɺʩʝʣʝʥʥʦʡ ʚʦʟʨʘʩʪʘʶʪ, ʘ ʝʸ 

ʪʝʤʧʝʨʘʪʫʨʘ T ʧʦʥʠʞʘʝʪʩʷ. ʂʘʢʦʡ ï ʣʠʙʦ ʦʧʳʪ ʨʘʩ-

ʯʝʪʘ ʩʦʚʤʝʩʪʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ὔ, V ʠ T ʚ ʩʦʛʣʘʩʠʝ 

ʩ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴʶ (8) ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʩʫʪ-

ʩʪʚʫʝʪ. 

 ʋʨʘʚʥʝʥʠʷ (4) - (10) ʚʳʩʪʫʧʘʶʪ ʚ ʝʜʠʥʦʡ 

ʩʚʷʟʢʝ. ʆʙʱʠʤ ʜʣʷ ʥʠʭ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʠ ʫʚʷ-

ʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʯʝʨʝʟ ʙʝʟʨʘʟʤʝʨʥʳʝ ʧʣʘʥʢʦʚʩʢʠʝ 

ʚʝʣʠʯʠʥʳ ὖ ὖϳ , ʢʦʪʦʨʳʝ ʠʟʤʝʥʷʶʪʩʷ ʚ ʝʩʪʝʩʪʚʝʥ-

ʥʳʭ ʧʨʝʜʝʣʘʭ. ʇʦʩʣʝʜʥʝʝ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʠʟʤʝʥ-

ʯʠʚʦʩʪʠ ʵʥʪʨʦʧʠʠ ʬʦʪʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ ʯʠʩʣʘ 

ʬʦʪʦʥʦʚ ʦʙʩʫʞʜʘʝʪʩʷ ʚ ʣʠʪʝʨʘʪʫʨʝ. ʂʘʢ ʠ (2), ʫʨʘʚ-

ʥʝʥʠʷ (5) ʠ (7) ʠʟʚʝʩʪʥʳ ʠʟ ʢʫʨʩʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʬʠʟʠʢʠ (ʚ ʨʘʟʚʝʨʥʫʪʦʡ ʟʘʧʠʩʠ ʯʝʨʝʟ ʤʠʨʦʚʳʝ ʢʦʥ-

ʩʪʘʥʪʳ ʩ , h ʠ k , ʪʦ ʝʩʪʴ ʙʝʟ ʫʯʝʪʘ G). ʄʦʞʥʦ ʟʘʤʝ-

ʪʠʪʴ, ʯʪʦ, ʝʩʣʠ ʩʣʝʜʦʚʘʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʦʤʫ ʢʫʙʫ 

ʪʝʦʨʠʡ ɿʝʣʴʤʘʥʦʚʘ, ʪʦ ʫʨʘʚʥʝʥʠʷ ʚ ʟʘʧʠʩʠ ʯʝʨʝʟ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʧʦʩʪʦʷʥʥʳʝ ʩ, h, k ʠ G ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʢʘʢ ʙʳ 

ʥʘʡʜʝʥʳ ʚ ʩ , G , h , k - ʪʝʦʨʠʠ. 

ʀʟ (6) ʩʣʝʜʫʝʪ, ʯʪʦ ʬʦʪʦʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʵʥ-

ʪʨʦʧʠʠ ɺʩʝʣʝʥʥʦʡ Ὓ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦ ʤʝʨʝ ʥʘʨʘʩ-

ʪʘʥʠʷ ʯʠʩʣʘ ʨʝʣʠʢʪʦʚʳʭ ʬʦʪʦʥʦʚ ὔ ʚʦ ɺʩʝʣʝʥʥʦʡ, 

ʘ ʧʦ ʟʘʚʝʨʰʝʥʠʶ ʧʝʨʠʦʜʘ ʷʜʝʨʥʳʭ ʨʝʘʢʮʠʡ (ʧʨʠ ʜʦ-

ʩʪʠʞʝʥʠʠ ʫʩʣʦʚʠʷ ὔ = const) ʩʦʭʨʘʥʷʝʪ ʩʚʦʶ ʥʝʢʦ-

ʪʦʨʫʶ ʬʠʢʩʠʨʦʚʘʥʥʫʶ ʚʝʣʠʯʠʥʫ. 

ʆʩʦʙʝʥʥʦʩʪʴ ʚʪʦʨʘʷ. ʆʙʲʸʤʥʫʶ ʧʣʦʪʥʦʩʪʴ 

ʵʥʝʨʛʠʠ i ï ʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʤʘʪʝʨʠʠ ɺʩʝʣʝʥʥʦʡ 

(ʪʦ ʝʩʪʴ ʚʝʣʠʯʠʥʫ ό  Ὗ ὠϳ) ʤʦʞʥʦ ʥʘʡʪʠ, ʫʤʥʦ-
ʞʠʚ ʩʨʝʜʥʶʶ ʵʥʝʨʛʠʶ ʝʜʠʥʠʯʥʦʡ i ï ʦʡ ʯʘʩʪʠʮʳ 

Ὗ ʥʘ ʠʭ ʦʙʲʸʤʥʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ὲ: 

ό = Ὗ ὲ                  (11) 

 ʆʧʨʝʜʝʣʷʝʤ ʵʥʝʨʛʠʶ ʝʜʠʥʠʯʥʦʛʦ ʙʘʨʠʦʥʘ 

Ὗ  ʧʦ ʬʦʨʤʫʣʝ ʕʡʥʰʪʝʡʥʘ ʯʝʨʝʟ ʝʛʦ ʤʘʩʩʫ ά  ʢʘʢ  

 Ὗ  = ά ὧ                  (12) 

ʆʙʦʟʥʘʯʘʝʤ ʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ ʬʦʪʦʥʦʚ ὔ ʢ 

ʯʠʩʣʫ ʙʘʨʠʦʥʦʚ ὔ  ʯʝʨʝʟ Ȼ. ʉ ʫʯʝʪʦʤ (7) ʚʳʭʦʜʠʤ 

ʥʘ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʦʙʲʸʤʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʘʨʠʦ-

ʥʦʚ 

ὲ = 
 

 =               (13) 

ʊʦʛʜʘ, ʩʣʝʜʫʷ (11) ï (13), ʠʤʝʝʤ ʘʥʘʣʠʪʠʯʝʩʢʦʝ 

ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʦʙʲʸʤʥʦʡ ʧʣʦʪʥʦʩʪʠ ʵʥʝʨʛʠʠ ʙʘʨʠ-

ʦʥʥʦʛʦ ʛʘʟʘ ɺʩʝʣʝʥʥʦʡ [6] 

ό    
Ͻ

Ͻ
          (14) 

 ʛʜʝ ʢʦʩʤʦʣʦʛʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ Ȼ [6]: 

Ȼ =  = 
Ⱦ

             (15) 

ɺ ʬʦʨʤʫʣʝ (15) ʦʪʨʘʞʝʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ 

ʧʨʦʮʝʩʩʘʤʠ ʩʥʠʞʝʥʠʷ ʤʘʩʩʳ ʙʘʨʠʦʥʦʚ ά  ʠ ʨʦʩʪʘ 

ʯʠʩʣʘ ʬʦʪʦʥʦʚ ὔ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʯʠʩʣʫ ʙʘʨʠʦʥʦʚ 

ὔ, ʯʪʦ, ʢʘʢ ʧʦʣʘʛʘʝʤ, ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʢʘʩʢʘʜʘ ʷʜʝʨ-
ʥʳʭ ʨʝʘʢʮʠʡ. 

ɼʣʷ ʥʘʰʝʡ ʵʧʦʭʠ, ʩʣʝʜʫʷ (15), ʧʨʠ ʯʠʩʣʦʚʳʭ 

ʟʥʘʯʝʥʠʷʭ ʧʣʘʥʢʦʚʩʢʦʡ ʤʘʩʩʳ ά ςȟρψϽρπ ʢʛ 

ʠ ʤʘʩʩʳ ʧʨʦʪʦʥʘ ά ρȟφχϽρπ ʢʛ ʠʤʝʝʤ ʚʝʣʠ-
ʯʠʥʫ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ὤ = 1,8Ͻρπ, ʯʪʦ 
ʩʦʚʧʘʜʘʝʪ ʩ ʜʘʥʥʳʤʠ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ, ʧʦʣʫʯʝʥʥʳʤʠ 

ʠʥʳʤʠ ʤʝʪʦʜʘʤʠ [3, 7 ʠ ʜʨ.]. ɺʳʯʠʩʣʝʥʠʝ ʧʦ ʬʦʨ-

ʤʫʣʝ (14) ʜʘʝʪ ʩʦʚʨʝʤʝʥʥʫʶ ʚʝʣʠʯʠʥʫ ό  
 ρπ  ˑ Ⱦ̇̍ , ʯʪʦ ʪʘʢʞʝ ʧʦ ʧʦʨʷʜʢʫ ʚʝʣʠʯʠʥʳ ʩʦʚ-

ʧʘʜʘʝʪ ʩ ʝʸ ʠʟʚʝʩʪʥʳʤʠ ʦʮʝʥʢʘʤʠ [7]. 

ʆʩʦʙʝʥʥʦʩʪʴ ʪʨʝʪʴʷ. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟ-

ʤʦʞʥʳʤ ʨʘʩʰʠʨʠʪʴ ʛʨʫʧʧʫ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ ʠ ʚʳʡʪʠ ʥʘ ʬʦʨʤʫʣʫ ʜʣʷ 

ʵʥʪʨʦʧʠʠ ʙʘʨʠʦʥʥʦʛʦ ʛʘʟʘ ɺʩʝʣʝʥʥʦʡ. ʉ ʵʪʦʡ ʮʝʣʴʶ 

ʜʝʣʠʤ ʣʝʚʫʶ ʠ ʧʨʘʚʫʶ ʯʘʩʪʴ ʨʘʚʝʥʩʪʚʘ (14) ʥʘ ʘʙ-

ʩʦʣʶʪʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ T ʠ, ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ 

ʚʟʘʠʤʦʩʚʷʟʠ Ὗ  = k Ὕ  ̉ ά  = Ὗ ὧϳ , ʘ ʪʘʢʞʝ 

(15), ʧʨʠʭʦʜʠʤ ʢ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʚʳʨʘʞʝʥʠʷʤ ʜʣʷ 

ʵʥʪʨʦʧʠʠ ʙʘʨʠʦʥʥʦʛʦ ʛʘʟʘ ɺʩʝʣʝʥʥʦʡ Ὓȡ 

Ὓ Ὧ                     (16) 

Ὓ Ὧ
Ⱦ

             (17) 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʦʜʝʣʠʚ (16) ʥʘ (5) ʠ ʟʘʤʝʥʠʚ Ὓ 

ʥʘ (6), ʩ ʫʯʝʪʦʤ (10) ʠʤʝʝʤ 

Ὓ= Ὧ
Ⱦ

              (18) 

ʊʦʛʜʘ, ʝʩʣʠ ʩʣʝʜʦʚʘʪʴ (17) ʠ ʚʪʦʨʦʤʫ ʟʘʢʦʥʫ 

ʪʝʨʤʦʜʠʥʘʤʠʢʠ, ʪʦ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʨʘʩʰʠʨʝʥʠʷ 

ɺʩʝʣʝʥʥʦʡ ʪʝʤʧ ʨʦʩʪʘ ʙʝʟʨʘʟʤʝʨʥʦʛʦ ʧʣʘʥʢʦʚʩʢʦʛʦ 

ʦʙʲʸʤʘ  ɺʩʝʣʝʥʥʦʡ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʳʰʘʝʪ 

ʪʝʤʧ ʩʥʠʞʝʥʠʷ ʚʝʣʠʯʠʥʳ 
Ⱦ

. ʀʟ (18) 
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ʚʠʜʥʦ, ʯʪʦ ʧʦ ʟʘʚʝʨʰʝʥʠʶ ʧʝʨʠʦʜʘ ʷʜʝʨʥʳʭ ʨʝʘʢ-

ʮʠʡ (ʧʨʠ ά  = const ʠ ὔ  = const) ʧʦ ʤʝʨʝ ʧʦʥʠ-

ʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ T ʙʘʨʠʦʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʵʥ-

ʪʨʦʧʠʠ Ὓ ʚʦʟʨʘʩʪʘʝʪ. 

ɽʩʣʠ ʬʦʨʤʫʣʘ (16) ʛʝʥʝʪʠʯʝʩʢʠ ʩʚʷʟʘʥʘ ʩ ʬʦʨ-

ʤʫʣʦʡ ɹʦʣʴʮʤʘʥʘ (3), ʪʦ ʤʦʞʥʦ ʚʳʡʪʠ ʠ ʥʘ ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʥʘʪʫʨʘʣʴʥʦʛʦ ʣʦʛʘʨʠʬʤʘ 

ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʩʦʩʪʦʷʥʠʷ ʙʘʨʠ-

ʦʥʥʦʛʦ ʛʘʟʘ ɺʩʝʣʝʥʥʦʡ 

ὰὲὡ =                   (19) 

ɺ ʮʝʣʷʭ ʦʮʝʥʢʠ ʧʦʨʷʜʢʘ ʚʝʣʠʯʠʥ ʧʨʠʥʠʤʘʝʤ 

ʚʦ ʚʥʠʤʘʥʠʝ ʨʘʜʠʫʩ ʥʘʙʣʶʜʘʝʤʦʡ ʯʘʩʪʠ ɺʩʝʣʝʥʥʦʡ 

Ὑ   ρπʤ ʠ ʧʦʜʩʪʘʚʣʷʝʤ ʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ 
ὠ  ρπ̍ȟὝ  1 K, ῶ  ρπȟὠ 

 ρπ ̍  ̉Ὕ   ρπ ʂ ʚ (9) ʠ (19). ʇʦʣʫʯʘʝʤ ʜʣʷ 

ʛʘʟʦʚ ʨʝʣʠʢʪʦʚʳʭ ʬʦʪʦʥʦʚ ʠ ʙʘʨʠʦʥʦʚ ʢʦʩʤʦʣʦʛʠ-

ʯʝʩʢʠ ʦʛʨʦʤʥʳʝ ʚʝʣʠʯʠʥʳ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʡ ʚʝ-

ʨʦʷʪʥʦʩʪʠ 

ὰὲὡ    = ρπ         (20) 

ὰὲὡ      = ρπ       (21) 

ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʠʭ ʵʥʪʨʦʧʠʠ. ʅʘʧʨʦʪʠʚ, ʜʣʷ 

ʧʣʘʥʢʦʚʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʠʨʘ ʧʨʠ ῶ ρȟ V = 

ὠ  ̉ Ὕ  Ὕ ȟ̒ ̠̌̆̅̔ (9) ʠ (19), ʧʨʠʭʦʜʠʤ ʢ ʨʝʰʝ-

ʥʠ ʁ

ὡ  ὡ  e (22) 

ʛʜʝ e ï ʦʩʥʦʚʘʥʠʝ ʥʘʪʫʨʘʣʴʥʳʭ ʣʦʛʘʨʠʬʤʦʚ, 

ʨʘʚʥʦʝ e = 2,718. ʊʦʛʜʘ ʬʦʪʦʥʥʘʷ Ὓ  ̉ ʙʘʨʠʦʥʥʘʷ 

Ὓ  ʩʦʩʪʘʚʣʷʶʱʠʝ ʧʣʘʥʢʦʚʩʢʦʡ ʵʥʪʨʦʧʠʠ ʦʢʘʟʳʚʘ-

ʶʪʩʷ ʚʝʩʴʤʘ ʤʘʣʳʤʠ ʠ ʨʘʚʥʳʤʠ ʧʦʩʪʦʷʥʥʦʡ ɹʦʣʴʮ-

ʤʘʥʘ k: 

Ὓ  = Ὓ  = k = 1,38Ͻρπ  ɼʞ/K (23) 

ɽʩʣʠ ʚʳʨʘʞʝʥʠʝ (15) ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʚ ʧʦʣʴʟʫ 

ʨʘʚʥʦʛʦ ʠ ʢʦʥʝʯʥʦʛʦ ʯʠʩʣʘ ʢʘʢ ʧʣʘʥʢʦʚʩʢʠʭ ʬʦʪʦ-

ʥʦʚ ὔ , ʪʘʢ ʠ ʧʣʘʥʢʦʚʩʢʠʭ ʙʘʨʠʦʥʦʚ ὔ , ʪʦ ʟʘ-

ʧʠʩʴ ʚʠʜʘ (22) ʛʦʚʦʨʠʪ ʦ ʤʘʣʦʤ (ʠ ʦʜʠʥʘʢʦʚʦʤ ʜʣʷ 

ʧʣʘʥʢʦʚʩʢʠʭ ʬʦʪʦʥʦʚ ʠ ʙʘʨʠʦʥʦʚ) ʯʠʩʣʝ ʩʧʦʩʦʙʦʚ, 

ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʝ ʬʨʘʛʤʝʥʪʳ ʧʣʘʥʢʦʚʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʟʫ-

ʯʘʝʤʦʡ ʬʠʟʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ɸ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʝ-

ʨʝʜ ʥʘʯʘʣʦʤ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ɺʩʝ-

ʣʝʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʘʷ ʝʸ ʵʥʪʨʦʧʠʠ Ὓ  = Ὓ  Ὓ  

ʷʚʣʷʝʪʩʷ ʚʝʣʠʯʠʥʦʡ ʚʝʩʴʤʘ ʤʘʣʦʡ (ʧʦʨʷʜʢʘ ρπ  

ɼʞ/K). ʕʪʦ ʦʪʚʝʯʘʝʪ ʫʙʝʞʜʝʥʠʶ ʈ. ʇʝʥʨʦʫʟʘ ʚ ʪʦʤ, 

ʯʪʦ ʚ ʩʦʛʣʘʩʠʝ ʩʦ ʚʪʦʨʳʤ ʟʘʢʦʥʦʤ ʪʝʨʤʦʜʠʥʘʤʠʢʠ 

çɺʩʝʣʝʥʥʘʷ ʜʦʣʞʥʘ ʙʳʣʘ ʚʦʟʥʠʢʥʫʪʴ ʠʟ ʚʝʩʴʤʘ ʫʧʦ-

ʨʷʜʦʯʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩ ʦʯʝʥʴ ʥʠʟʢʦʡ ʵʥʪʨʦʧʠʝʡè 

[8,1].  

ɺʦʟʤʦʞʥʦ, ʯʪʦ ʧʨʠ ʥʫʣʝʚʦʤ ʚʦʟʨʘʩʪʝ ɺʩʝʣʝʥ-

ʥʦʡ (ʧʨʠ t = 0 ʩ) ʧʨʦʠʟʦʰʝʣ çʦʪʩʢʦʢè ʦʪ ʟʘʚʝʨʰʠʚ-

ʰʝʛʦʩʷ ʧʨʦʮʝʩʩʘ ʩʞʘʪʠʷ. ʋʩʣʦʚʠʷ ʧʦ ʜʦʩʪʠʛʥʫʪʳʤ 

ʜʘʚʣʝʥʠʶ ʠ ʪʝʤʧʝʨʘʪʫʨʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʥʝ ʪʦʣʴʢʦ 

ʨʦʞʜʝʥʠʶ ʚ ʪʝʧʣʦʥʘʧʨʷʞʝʥʥʦʤ ʩʛʫʩʪʢʝ ʤʘʪʝʨʠʠ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ, ʥʦ ʠ ʨʝʘʣʠʟʘʮʠʠ ʚʝʩʴʤʘ ʫʧʦ-

ʨʷʜʦʯʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩ ʚʝʩʴʤʘ ʥʠʟʢʦʡ ʵʥʪʨʦʧʠʝʡ. 

ʅʦ ʵʪʦ ʫʞʝ ʥʝʩʪʘʙʠʣʴʥʳʝ ʦʯʝʥʴ ʨʘʜʠʦʘʢʪʠʚʥʳʝ 

ʘʪʦʤʳ. ʇʨʦʠʩʭʦʜʠʪ ʷʜʝʨʥʳʡ ʚʟʨʳʚ (ʥʘ ʧʣʘʥʢʦʚʩʢʦʝ 

ʤʛʥʦʚʝʥʠʝ ʚʨʝʤʝʥʠ ὸ 
Ⱦ

 ρπ  ̒, ʚʦʟ-

ʥʠʢʘʝʪ ʬʦʪʦʥʥʦʝ ʠʟʣʫʯʝʥʠʝ, ʜʘʣʝʝ ʧʨʦʪʝʢʘʝʪ ʢʘʩʢʘʜ 

ʷʜʝʨʥʳʭ ʨʝʘʢʮʠʡ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʩʥʠʞʘʝʪʩʷ ʤʘʩʩʘ 

ʙʘʨʠʦʥʦʚ, ʘ ʚʦʟʨʘʩʪʘʶʪ ʯʠʩʣʦ ʨʝʣʠʢʪʦʚʳʭ ʬʦʪʦʥʦʚ 

ʠ ʵʥʪʨʦʧʠʷ (çʦʯʝʥʴ ʫʧʨʦʱʝʥʥʦ ï ʩʪʝʧʝʥʴ ʥʝʫʧʦʨʷ-

ʜʦʯʝʥʥʦʩʪʠ ʩʠʩʪʝʤʳè [8]) ɺʩʝʣʝʥʥʦʡ, ʢʦʪʦʨʘʷ ʨʘʩ-

ʰʠʨʷʝʪʩʷ ʩ ʦʭʣʘʞʜʝʥʠʝʤ. 
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ɸʅʅʆʊɸʎʀʗ 
ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʥʷʪʠʷ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʥʘʙʣʶʜʝʥʠʷ ʙʳʣʘ 

ʧʨʘʢʪʠʯʝʩʢʠ ʩʜʝʣʘʥʘ ʝʱʸ ʜʦ ʥʘʩ ʥʘ ʦʩʥʦʚʝ ʠʟʚʝʩʪʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʟʘʢʦʥʦʚ. ʉʣʝʜʩʪʚʠʝʤ ʦʪʢʘʟʘ ʦʪ ʧʨʦʪʠʚʦ-

ʧʦʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʥʘʙʣʶʜʝʥʠʷ ʩʪʘʣʠ ʧʘʨʘʜʦʢʩʳ, ʜʦʧʫʱʝʥʥʳʝ ʧʨʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

ʢʦʥʪʠʥʫʫʤʘ ʠ ʧʘʨʘʜʦʢʩʳ ʚ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʝ ʩ ʥʘʣʠʯʠʝʤ ʪʝʣʝʧʦʨʪʘʮʠʠ ʠ ʧʨʦʯʠʭ ʯʫʜʝʩ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠʟ ʥʠʯʝʛʦ. ʇʦʢʘʟʘʥʘ ʣʦʛʠʢʘ ʚʳʚʦʜʘ ʠʟʚʝʩʪʥʳʭ ʟʘʢʦʥʦʚ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʢʦʥʩʪʘʥʪ ʵʣʝʢʪʨʠ-

ʯʝʩʢʦʡ ʠ ʤʘʛʥʠʪʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʝʡ ʢʘʢ ʨʝʟʫʣʴʪʘʪʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʠʩʢʨʠʚʣʝʥʠʷ ʠʟ-ʟʘ ʜʚʠ-

ʞʝʥʠʷ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʉʊʆ ʠ ʆʊʆ ʕʡʥʰʪʝʡʥʘ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ 

ʧʘʨʘʜʦʢʩʳ ʠ ʦʧʨʝʜʝʣʠʪʴ ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ ʩʚʷʟʠ ʫʨʘʚʥʝʥʠʡ. ɺ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʘ ʬʠʟʠʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʩʠʣʳ ʃʦʨʝʥʮʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʢʦʨʧʫʩʢʫʣʷʨʥʳʭ ʠ ʚʦʣʥʦʚʳʭ ʩʚʦʡʩʪʚ, ʠ ʥʘ ʦʩʥʦʚʝ ʫʩʦʚʝʨ-

ʰʝʥʩʪʚʦʚʘʥʥʳʭ ʫʨʘʚʥʝʥʠʡ ʄʘʢʩʚʝʣʣʘ. ʇʨʠ ʵʪʦʤ ʧʦʢʘʟʘʥʳ ʦʰʠʙʢʠ ʠʥʳʭ ʧʦʜʭʦʜʦʚ, ʥʘʧʨʠʤʝʨ, ʩʜʝʣʘʥʥʳʭ 

ʈ.ʌʝʡʥʤʘʥʦʤ. 

ABSTRACT  

In this paper it is shown that the necessity of adopting an opposite system of observation was practically made 

before us on the basis of known physical laws. The result of the rejection of the opposite system of observation 

were paradoxes admitted in the proof of the electromagnetic continuum and paradoxes in probabilistic quantum 

mechanics with the presence of teleportation and other miracles of arising from nothing. The logic of inference of 

known laws and representation of constants of electric and magnetic permeability as a result of space-time curva-

ture due to motion in the opposite direction according to SRT and GRT of Einstein is shown. This approach allows 

us to solve paradoxes and determine the physical meaning of the connection of equations. The article shows the 

physics of the Lorentz force, based on the interaction of corpuscular and wave properties, and on the basis of 

improved Maxwell equations. The errors of other approaches, for example, made by R. Feynman, are shown. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʠʥʮʠʧ ɻʶʡʛʝʥʩʘ-ʌʨʝʥʝʣʷ, ʧʨʠʥʮʠʧ ʌʝʨʤʘ, ʉʊʆ, ʆʊʆ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʃʦʨʝʥʮʘ 

- ʄʠʥʢʦʚʩʢʦʛʦ, ʚʦʣʥʦʚʦʝ ʫʨʘʚʥʝʥʠʝ, ʫʨʘʚʥʝʥʠʝ ɻʘʤʠʣʴʪʦʥʘ-ʗʢʦʙʠ, ʫʨʘʚʥʝʥʠʷ ʄʘʢʩʚʝʣʣʘ, ʫʩʦʚʝʨʰʝʥʩʪʚʦ-

ʚʘʥʥʳʝ ʫʨʘʚʥʝʥʠʷ ʄʘʢʩʚʝʣʣʘ, ʚʝʢʪʦʨ - ʧʦʪʝʥʮʠʘʣʳ, ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ ɼʠʨʘʢʘ. 

Keywords: Huygens-Fresnel principle, Fermat principle, SRT, GRT Lorentz - Minkowski transformation, 

wave equation, Hamilton-Jacobi equation, Maxwell equations, improved Maxwell equations, vector potentials, 

Dirac equation system. 

 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʚ ʦʩʥʦʚʫ ʉʊʆ ʙʳʣʦ ʧʦʣʦʞʝʥʦ 

ʫʪʚʝʨʞʜʝʥʠʝ ʕʡʥʰʪʝʡʥʘ (ʧʦʩʪʫʣʘʪ) ʦ ʧʦʩʪʦʷʥʩʪʚʝ 

ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʚ ʣʶʙʦʡ ʠʥʝʨʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʦʪ-

ʩʯʸʪʘ (ʧʨʠʥʮʠʧ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ), ʵʪʦ ʬʘʢʪʠʯʝʩʢʠ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʟʘʢʦʥʳ ʬʠʟʠʢʠ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʠʥʝʨʮʠ-

ʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʪʩʯʸʪʘ, ʘ ʣʶʙʦʡ ʬʠʟʠʯʝʩʢʠʡ ʟʘʢʦʥ 

ʩʚʷʟʘʥ ʩ ʟʘʢʦʥʦʤ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ (ʢʦʣʠʯʝʩʪʚʘ), 

ʠʥʘʯʝ ʯʫʜʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠʟ ʥʠʯʝʛʦ. ʊʦ ʝʩʪʴ, ʜʣʷ 

ʥʘʙʣʶʜʘʪʝʣʷ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʧʦʜʚʠʞʥʦʡ ʩʠʩʪʝʤʝ, 

ʟʘʢʦʥʳ ʬʠʟʠʢʠ ʪʦʯʥʦ ʪʘʢʠʝ ʞʝ, ʢʘʢ ʠ ʜʣʷ ʥʘʙʣʶʜʘ-

ʪʝʣʷ ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʜʨʫʛʦʡ ʩʠʩʪʝʤʝ ʦʪʩʯʸʪʘ, ʠ ʚ 

ʵʪʦʤ ʩʣʫʯʘʝ ʥʝ ʷʩʥʦ ʢʘʢʫʶ ʩʠʩʪʝʤʫ ʩʯʠʪʘʪʴ ʧʦ-

ʜʚʠʞʥʦʡ (ʚʩʸ ʦʪʥʦʩʠʪʝʣʴʥʦ), ʘ ʢʘʢʫʶ ʥʝʪ. ʅʘ ʦʩʥʦ-

ʚʘʥʠʠ ʵʪʦʛʦ, ʛʝʦʤʝʪʨʠʷ ʕʚʢʣʠʜʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʥʝʟʘ-

ʚʠʩʠʤʦʩʪʴʶ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʢʦʦʨʜʠʥʘʪ, ʙʳʣʘ ʟʘʤʝ-

ʥʝʥʘ ʥʘ ʛʝʦʤʝʪʨʠʶ ʃʦʙʘʯʝʚʩʢʦʛʦ-ʄʠʥʢʦʚʩʢʦʛʦ 

(ʟʘʤʢʥʫʪʘʷ ʩʠʩʪʝʤʘ, ʚ ʢʦʪʦʨʦʡ ʚʩʝʛʜʘ ʚʳʧʦʣʥʷʝʪʩʷ 

ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ). ʊʘʢʦʡ ʧʦʜʭʦʜ ʦʧʨʝ-
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ʜʝʣʠʣ ʥʘʣʠʯʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʠʩ-

ʢʨʠʚʣʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ. 

ʉʣʝʜʫʶʱʠʤ ʧʦʩʪʫʣʘʪʦʤ ʕʡʥʰʪʝʡʥʘ, ʢʦʪʦʨʳʡ ʙʳʣ 

ʧʦʣʦʞʝʥ ʚ ʦʩʥʦʚʫ ʆʊʆ, ʙʳʣʦ ʫʪʚʝʨʞʜʝʥʠʝ, ʯʪʦ 

ʤʘʩʩʘ ʠʥʝʨʮʠʦʥʥʘʷ ʨʘʚʥʘ ʤʘʩʩʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ. 

ʕʪʦʪ ʚʳʚʦʜ ʕʡʥʰʪʝʡʥ ʦʙʦʩʥʦʚʳʚʘʣ ʪʝʤ ʬʘʢʪʦʤ, 

ʯʪʦ ʥʘʙʣʶʜʘʪʝʣʴ ʚ ʟʘʢʨʳʪʦʤ ʣʠʬʪʝ ʥʝ ʤʦʞʝʪ ʚʳ-

ʷʚʠʪʴ ʨʘʟʥʠʮʫ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʩʢʦʨʝʥʠʷ, ʪʦ ʝʩʪʴ 

ʵʪʦ ʫʩʢʦʨʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʫʩʢʦʨʝ-

ʥʠʝʤ ʧʦʜ ʜʝʡʩʪʚʠʝʤ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ, ʩʠʣ ʪʷʞʝʩʪʠ 

(ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʩʠʣ), ʠʣʠ ʩ ʫʩʢʦʨʝʥʠʝʤ ʦʪ ʧʨʠʣʦ-

ʞʝʥʠʷ ʥʝʢʦʪʦʨʦʡ ʚʥʝʰʥʝʡ ʩʠʣʳ, ʢʦʪʦʨʘʷ ʩʚʷʟʳʚʘ-

ʝʪʩʷ ʩ ʠʥʝʨʮʠʦʥʥʦʡ ʤʘʩʩʦʡ. ʇʦʥʷʪʥʦ, ʯʪʦ ʧʦʥʷʪʠʝ 

ʤʘʩʩʳ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʪʘʢʞʝ ʥʝ ʦʧʨʝʜʝʣʝʥʦ, ʦʪ-

ʩʶʜʘ ʠ ʜʝʣʝʥʠʝ ʤʘʩʩʳ ʥʘ ʛʨʘʚʠʪʘʮʠʦʥʥʫʶ ʠ ʠʥʝʨ-

ʮʠʦʥʥʫʶ. ʆʪʩʶʜʘ ʙʳʣʦ ʚʳʩʢʘʟʘʥʦ ʤʥʝʥʠʝ, ʯʪʦ ʵʪʦ 

ʥʝʯʪʦ ʪʘʢʦʝ ʩʦʜʝʨʞʘʱʝʝʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝ-

ʤʝʥʥʦʤ ʧʦʣʝ. ʆʜʥʘʢʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʚʩʪʘʸʪ ʚʦʧʨʦʩ ʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʵʪʦʛʦ çʥʝʯʪʦè ʚ ʚʠʜʝ ʤʘʩʩʳ ʚ ʵʪʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʤ ʧʦʣʝ, ʪʘʢ ʢʘʢ ʦʪʩʫʪ-

ʩʪʚʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʟʥʘʯʘʝʪ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʠ 

ʦʙʥʘʨʫʞʝʥʠʷ ʵʪʦʛʦ çʥʝʯʪʦè (ʤʘʩʩʳ). ɽʜʠʥʩʪʚʝʥʥʦ 

ʠʟʚʝʩʪʥʳʡ ʩʧʦʩʦʙ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʚʷʟʘʥ ʩ ʦʙʤʝ-

ʥʦʤ, ʘ ʪʦʛʜʘ ʚʦʟʥʠʢʘʶʪ ʚʦʧʨʦʩʳ: çʉ ʯʝʤ ʩʚʷʟʘʥ ʵʪʦʪ 

ʦʙʤʝʥ? ʂʘʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʟʘʠʤʥʦʝ ʧʨʝʚʨʘʱʝʥʠʝ 

ʤʘʩʩʳ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʚʨʝʤʷ, ʠ ʥʘʦʙʦʨʦʪ, ʠ ʢʘʢʦʚʘ 

ʝʛʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ?è ʇʦʥʷʪʥʦ, ʯʪʦ ʨʘʚʝʥʩʪʚʦ ʛʨʘ-

ʚʠʪʘʮʠʦʥʥʳʭ ʠ ʠʥʝʨʮʠʦʥʥʳʭ ʤʘʩʩ ʧʦʟʚʦʣʠʣʦ ʕʡʥ-

ʰʪʝʡʥʫ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʤʘʩʩʫ ʯʝʨʝʟ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʝ ʠʩʢʨʠʚʣʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʩʢʦʨʦ-

ʩʪʠ ʜʚʠʞʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʢʦʪʦʨʦʡ ʦʙʱʝʡ 

ʥʘʯʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʪʩʯʸʪʘ. ʆʜʥʘʢʦ, ʯʪʦ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʵʪʘ ʘʙʩʦʣʶʪʥʘʷ ʩʠʩʪʝʤʘ ʦʪʩʯʸʪʘ, ʠ ʩ ʯʝʤ ʦʥʘ 

ʩʚʷʟʘʥʘ ʬʠʟʠʯʝʩʢʠ, ʝʩʣʠ ʧʦ ʧʝʨʚʦʤʫ ʧʦʩʪʫʣʘʪʫ ʚʩʸ 

ʦʪʥʦʩʠʪʝʣʴʥʦ? ʇʦ ʩʫʪʠ, ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʆʊʆ ʦʧʨʦ-

ʚʝʨʛʘʝʪ ʉʊʆ, ʪʘʢ ʢʘʢ ʆʊʆ ʪʨʝʙʫʝʪ ʝʜʠʥʦʡ ʦʙʱʝʡ 

ʩʠʩʪʝʤʳ ʦʪʩʯʸʪʘ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʪʦʨʦʡ ʥʝʦʙʭʦ-

ʜʠʤʦ ʤʝʨʠʪʴ ʵʣʝʤʝʥʪʘʨʥʳʝ ʩʢʦʨʦʩʪʠ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʦʙʲʝʢʪʦʚ ʜʣʷ ʦʮʝʥʢʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʛʦ 

ʠʩʢʨʠʚʣʝʥʠʷ, ʘ ʚ ʉʊʆ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʧʨʠʥʮʠʧʠ-

ʘʣʴʥʦ ʙʳʪʴ ʥʝ ʤʦʞʝʪ, ʠʥʘʯʝ ʟʘʢʦʥʳ ʬʠʟʠʢʠ ʜʦʣʞʥʳ 

ʙʳʪʴ ʨʘʟʥʳʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʠʩʪʝʤʳ ʦʪʩʯʸʪʘ. ʅʦ 

ʵʪʦ ʝʱʸ ʥʝ ʚʩʝ ʧʘʨʘʜʦʢʩʳ, ʢʦʪʦʨʳʝ ʧʠʪʘʶʪ ʫʤʳ ʩʦ-

ʤʥʝʚʘʶʱʠʭʩʷ ʚ ʉʊʆ ʠ ʆʊʆ ʕʡʥʰʪʝʡʥʘ.  

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʧʦ ʉʊʆ ʜʚʠʞʫʱʝʝʩʷ ʪʝʣʦ ʩʦʢʨʘ-

ʱʘʝʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩʚʦʝʛʦ ʜʚʠʞʝʥʠʷ ʧʦ ʬʦʨʤʫʣʝ 

[1]: 

22
ʜ0 /1 cvll -= . (1) 

ɸʥʘʣʦʛʠʯʥʦ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ, ʦʪʤʝʯʘʝ-

ʤʳʡ ʜʚʠʞʫʱʠʤʠʩʷ ʯʘʩʘʤʠ, ʦʢʘʟʳʚʘʝʪʩʷ ʤʝʥʴʰʠʤ, 

ʪʦ ʝʩʪʴ ʭʦʜ ʯʘʩʦʚ ʟʘʤʝʜʣʷʝʪʩʷ: 

22
ʜ0 /1/ cv-t=t . (2) 

ʇʨʠ ʵʪʦʤ ʧʨʦʠʟʚʝʜʝʥʠʝ: 

const)/1/)(/1( 22
ʜ0

22
ʜ0 =-t-=t cvcvll . (3) 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦ ʉʊʆ ʕʡʥʰʪʝʡʥʘ ʧʦʟʚʦʣʠʣ 

ʧʨʝʜʩʪʘʚʠʪʴ ʥʘʣʠʯʠʝ ʩʠʣʳ ʚ ʚʠʜʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʤʘʣʳʭ ʦʙʲʝʢʪʦʚ (ʪʝʣ) ʩʦ ʩʚʦʠʤʠ ʟʥʘʯʝʥʠʷʤʠ vʜi . 

ʈʘʟʥʠʮʘ ʚ ʚʝʣʠʯʠʥʘʭ ʧʦ ʜʣʠʥʝ ʠ ʚʨʝʤʝʥʠ ʜʘʸʪ ʛʨʘ-

ʜʠʝʥʪ ʬʦʨʤʠʨʫʶʱʠʡ ʥʘʣʠʯʠʝ ʩʠʣʳ. ʆʜʥʘʢʦ, ʟʜʝʩʴ 

ʚʦʟʥʠʢ ʚʦʧʨʦʩ ʦ ʩʠʥʛʫʣʷʨʥʦʩʪʠ (ʨʘʟʨʳʚʦʚ) ʤʝʞʜʫ 

ʵʪʠʤʠ ʤʘʣʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʥʘʨʷʜʫ ʩ ʚʦʧʨʦʩʦʤ ʦ ʚʳ-

ʙʦʨʝ ʘʙʩʦʣʶʪʥʦʡ ʦʙʱʝʡ ʥʘʯʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʪ-

ʩʯʸʪʘ, ʯʪʦʙʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʸ ʚʳʯʠʩʣʷʪʴ ʟʥʘʯʝʥʠʷ 

ʩʢʦʨʦʩʪʝʡ ʤʘʣʳʭ ʦʙʲʝʢʪʦʚ. ɺʦʧʨʦʩ ʠʩʢʣʶʯʝʥʠʷ 

ʩʠʥʛʫʣʷʨʥʦʩʪʝʡ ʤʦʞʥʦ ʨʝʰʠʪʴ ʟʘ ʩʯʸʪ ʵʣʝʢʪʨʦʤʘʛ-

ʥʠʪʥʦʛʦ ʦʙʤʝʥʘ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ, ʥʦ, ʢʘʢ ʦʢʘʟʘ-

ʣʦʩʴ, ʟʜʝʩʴ ʪʨʝʙʫʝʪʩʷ ʩʚʷʟʘʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʠ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʩʠʣʳ ʯʝʨʝʟ ʚʟʘʠʤʥʦʝ ʧʨʝʚʨʘʱʝʥʠʝ 

(ʠʥʘʯʝ ʥʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʪʦʛʜʘ ʧʦʣʥʘʷ ʥʝʟʘʚʠ-

ʩʠʤʦʩʪʴ, ʯʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʠʩʢʨʠʚʣʝʥʠʶ ʧʫʪʠ ʧʨʦ-

ʭʦʞʜʝʥʠʷ ʩʚʝʪʘ ʚ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ ʧʦʣʝ). ʕʪʦ, 

ʢʩʪʘʪʠ, ʠ ʧʳʪʘʣʩʷ ʩʜʝʣʘʪʴ ʕʡʥʰʪʝʡʥ ʥʘ ʧʨʦʪʷʞʝ-

ʥʠʠ ʧʦʩʣʝʜʥʠʭ 30 ʣʝʪ ʝʛʦ ʞʠʟʥʠ, ʥʦ ʙʝʟʫʩʧʝʰʥʦ. ʀ 

ʵʪʘ ʝʛʦ ʥʝʫʜʘʯʘ ʧʨʠʚʝʣʘ ʢ ʪʦʤʫ, ʯʪʦ ʚ ʬʠʟʠʢʝ ʧʦʷʚʠ-

ʣʠʩʴ ʯʫʜʝʩʘ ʪʝʣʝʧʦʨʪʘʮʠʠ, ʷʜʝʨʥʳʝ ʩʠʣʳ ʠ ʵʣʝʢʪʨʦ-

ʤʘʛʥʠʪʥʳʝ ʚʘʢʫʫʤʳ. ɺʦʧʨʦʩ ʚʳʙʦʨʘ ʘʙʩʦʣʶʪʥʦʡ 

ʦʙʱʝʡ ʥʘʯʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʪʩʯʸʪʘ ʪʘʢʞʝ çʧʦʚʠʩʘʣ 

ʚ ʚʦʟʜʫʭʝè, ʪʘʢ ʢʘʢ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʧʨʝʜʧʦʣʦʞʠʪʴ 

ʜʚʠʞʝʥʠʝ ʚʩʝʭ ʦʙʲʝʢʪʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʪʦʡ ʥʘʯʘʣʴ-

ʥʦʡ ʪʦʯʢʠ, ʦʪ ʢʦʪʦʨʦʡ ʠ ʥʘʜʦ ʤʝʨʠʪʴ ʵʪʦ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʝ ʠʩʢʨʠʚʣʝʥʠʝ.  

ʇʦʵʪʦʤʫ, ʯʪʦʙʳ ʫʙʨʘʪʴ ʯʫʜʝʩʘ ʠʟ ʬʠʟʠʢʠ ʥʝʦʙ-

ʭʦʜʠʤʦ ʦʙʦʩʥʦʚʘʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʦʙʱʝʡ ʚʟʘʠʤʦ-

ʩʚʷʟʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʠʩʢʨʠʚʣʝʥʠʷ ʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʩʠʣ, ʘ ʪʘʢʞʝ ʫʢʘʟʘʪʴ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠʥʦʡ ʩʠʩʪʝʤʳ ʠʟʤʝʨʝʥʠʷ 

(ʪʦʯʢʠ ʥʘʙʣʶʜʝʥʠʷ), ʢʦʪʦʨʘʷ ʨʝʰʠʪ ʧʨʦʙʣʝʤʫ 

ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʠ ʦʪʩʯʸʪʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʟʤʝʨʝʥʠʷ 

ʩʢʦʨʦʩʪʝʡ ʜʚʠʞʝʥʠʷ ʵʣʝʤʝʥʪʘʨʥʳʭ ʦʙʲʝʢʪʦʚ, ʬʦʨ-

ʤʠʨʫʶʱʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʝ ʠʩʢʨʠʚʣʝ-

ʥʠʝ.  
ʇʝʨʚʳʝ ʧʦʧʳʪʢʠ ʢ ʫʩʪʘʥʦʚʣʝʥʠʶ ʩʚʷʟʠ ʵʣʝʢ-

ʪʨʦʤʘʛʥʠʪʥʳʭ ʩʠʣ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʤ 
ʠʩʢʨʠʚʣʝʥʠʝʤ (ʧʨʘʚʜʘ, ʙʝʟ ʧʨʠʥʮʠʧʘ ʧʨʝʦʙʨʘʟʦʚʘ-
ʥʠʷ ʦʜʥʦʛʦ ʚ ʜʨʫʛʦʝ ʠ ʥʘʦʙʦʨʦʪ), ʙʳʣʠ ʩʜʝʣʘʥʳ ʥʘ 
ʦʩʥʦʚʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʦʙʱʝʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 
ʢʦʥʪʠʥʫʫʤʘ ʟʘ ʩʯʸʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʠʣʳ ʃʦʨʝʥʮʘ 
ʚ ʩʠʣʫ ʂʫʣʦʥʘ ʥʘ ʦʩʥʦʚʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʃʦʨʝʥʮʘ ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʉʊʆ ʕʡʥʰʪʝʡʥʘ. ʊʦ ʝʩʪʴ ʥʘʣʠʯʠʝ 
ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʢʦʥʪʠʥʫʫʤʘ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ 
ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʣ ʚ ʤʘʛʥʠʪʥʳʝ ʟʘ 
ʩʯʸʪ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ. ʆʪʩʶʜʘ, ʈ. ʌʝʡʥʤʘʥ ʧʠ-
ʰʝʪ [2]: "ʄʘʛʥʝʪʠʟʤ ʠ ʵʣʝʢʪʨʠʯʝʩʪʚʦ  ʥʝ ʥʝʟʘʚʠʩʠ-
ʤʳʝ ʚʝʱʠ, ʦʥʠ ʚʩʝʛʜʘ ʜʦʣʞʥʳ ʙʳʪʴ ʚʟʷʪʳ ʚ ʩʦʚʦ-
ʢʫʧʥʦʩʪʠ ʢʘʢ ʦʜʥʦ ʧʦʣʥʦʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ. 
ʍʦʪʷ ʚ ʩʪʘʪʠʯʝʩʢʦʤ ʩʣʫʯʘʝ ʫʨʘʚʥʝʥʠʷ ʄʘʢʩʚʝʣʣʘ 
ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʜʚʝ ʦʪʜʝʣʴʥʳʝ ʧʘʨʳ: ʦʜʥʘ ʧʘʨʘ ʜʣʷ 
ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʠ ʦʜʥʘ ʧʘʨʘ ʜʣʷ ʤʘʛʥʝʪʠʟʤʘ, ʙʝʟ ʚʠ-
ʜʠʤʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʦʙʦʠʤʠ ʧʦʣʷʤʠ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʚ 
ʩʘʤʦʡ ʧʨʠʨʦʜʝ ʩʫʱʝʩʪʚʫʝʪ ʦʯʝʥʴ ʛʣʫʙʦʢʘʷ ʚʟʘʠʤʦ-
ʩʚʷʟʴ ʤʝʞʜʫ ʥʠʤʠ, ʚʦʟʥʠʢʘʶʱʘʷ ʠʟ ʧʨʠʥʮʠʧʘ ʦʪʥʦ-
ʩʠʪʝʣʴʥʦʩʪʠ." ʇʝʨʝʜ ʈ. ʌʝʡʥʤʘʥʦʤ ʩʪʦʷʣʘ ʟʘʜʘʯʘ  
ʧʦʢʘʟʘʪʴ ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʩʠʣʘ ʂʫʣʦʥʘ 

EF q=ʢ  (4) 

ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʩʠʣʫ ʃʦʨʝʥʮʘ. ʊʦʯʥʝʝ ʚ ʪʫ ʝʸ 

ʯʘʩʪʴ, ʢʦʪʦʨʘʷ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʤʘʛ-

ʥʠʪʥʳʭ ʩʠʣ: 

][ 0ʣ0 BvF q= . (5) 

ɿʜʝʩʴ q  ʟʘʨʷʜ,   ʚʝʢʪʦʨ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝ-

ʥʠʷ ʟʘʨʷʜʘ, E ʠ B  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʝʢʪʦʨʳ ʵʣʝʢ-
ʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʠ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ. 
ʉ ʵʪʦʡ ʮʝʣʴʶ ʌʝʡʥʤʘʥ ʨʘʩʩʤʦʪʨʝʣ ʧʦʜʚʠʞʥʫʶ 

ʠ ʥʝʧʦʜʚʠʞʥʫʶ ʩʠʩʪʝʤʳ (ʨʠʩ. 1). 


