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АНОТАЦІЯ 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʯʘʩ ʪʝʭʥʦʣʦʛʽʷ ʚʠʨʦʙʥʠʮʪʚʘ ʚʝʨʤʠʢʦʤʧʦʩʪʫ ʚ ʋʢʨʘʾʥʽ ʚʞʝ ʜʦʩʪʘʪʥʴʦ ʚʽʜʧʨʘʮʴʦʚʘʥʘ, 

ʦʜʥʘʢ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʪʘ ʩʢʣʘʜʫ ʢʦʤʧʦʩʪʫ ʤʦʞʝ ʜʝʱʦ ʚʽʜʨʽʟʥʷʪʠʩʷ. ʂʨʽʤ ʪʦʛʦ ʚʘʞʣʠʚʝ 

ʟʥʘʯʝʥʥʷ ʤʘʻ ʽ ʚʠʜ ʚʝʨʤʠʙʽʦʪʠʯʥʦʾ ʤʘʩʠ, ʟʦʢʨʝʤʘ ʚ ʜʘʥʽʡ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʪʘʢʽ ʚʠʜʠ ʯʝʨʚôʷʢʽʚ: ɼʝʥʜʨʦʙʝʥʘ 

ʘʙʦ ʯʝʨʚôʷʢ ɭʚʨʦʧʝʡʩʴʢʠʡ, ʂʘʣʽʬʦʨʥʽʡʩʴʢʠʡ ʪʘ ʉʪʘʨʘʪʝʣʴ, ʢʦʞʥʠʡ ʟ ʥʠʭ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʚʦʾʭ ʙʽʦʣʦʛʽʯʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʘ ʩʧʦʩʦʙʽʚ ʞʠʚʣʝʥʥʷ ʤʦʞʝ ʰʪʫʯʥʦ ʢʫʣʴʪʠʚʫʚʘʪʠʩʷ ʚ ʧʨʦʤʠʩʣʦʚʠʭ ʤʘʩʰʪʘʙʘʭ. 

ɺ ʩʪʘʪʪʽ ʚʠʢʣʘʜʝʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ ʧʨʦʮʝʩʫ ʨʦʟʤʥʦʞʝʥʥʷ, ʟʦʢʨʝʤʘ ʚʧʣʠʚʫ ʥʘ ʜʘʥʠʡ ʧʨʦʮʝʩ ʪʝʤ-

ʧʝʨʘʪʫʨʥʠʭ ʨʝʞʠʤʽʚ, ʨʦʩʪʦʚʽ ʧʨʦʮʝʩʠ, ʩʢʣʘʜ ʛʦʪʦʚʦʛʦ ʙʽʦʛʫʤʫʩʫ ʪʘ ʥʘʚʝʜʝʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʧʨʦʧʦʥʦʚʘ-

ʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʨʦʱʫʚʘʥʥʷ ʜʘʥʠʭ ʚʠʜʽʚ ʯʝʨʚôʷʢʽʚ ʢʦʥʪʝʡʥʝʨʥʠʤ ʩʧʦʩʦʙʦʤ. ɼʘʥʠʡ ʤʝʪʦʜ 

ʜʘʻ ʟʤʦʛʫ ʥʘʡʙʽʣʴʰ ʯʽʪʢʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʯʠʩʝʣʴʥʽʩʪʴ ʯʝʨʚôʷʢʽʚ, ʢʽʣʴʢʽʩʪʴ ʚʠʨʦʙʣʝʥʦʛʦ ʥʠʤʠ ʙʽʦʛʫʤʫʩʫ ʽ 

ʧʝʨʽʦʜ ʨʦʟʚʠʪʢʫ ʷʻʮʴ (ʢʦʢʦʥʽʚ) ʪʘ, ʚ ʦʩʥʦʚʥʦʤʫ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʰʪʫʯʥʦʛʦ ʾʭ ʨʦʟʚʝʜʝʥʥʷ ʽ ʩʝʣʝʢʮʽʡ-

ʥʦʾ ʨʦʙʦʪʠ. 

ABSTRACT  

At present, the technology of vermicomposting production in Ukraine is already fulfilled, however depending 

on weather conditions and structure of organic content which is set, the quality of ready biohumus can significantly 

vary. Therefore the kind of vermibiotic matters. We set the purpose to investigate quality of the vermikompost 

when using different types of a vermibiota: Dendrobena (European worm), Californian and Staratel worms. Each 

of them depending on the biological features and ways of nutrition can be cultivated on an industrial scale. 

The article states the technology aspects of reproduction process, in particular, the influence of temperature 

conditions on this process. Growth processes, structure of a ready biohumus are also analyzed. The efficiency of 

the offered technology of cultivation process of these worm species is given in the container way. The specified 

method allows completing an effective control of the number of worms, quantity of the biohumus made by them 

and the period of development of eggs (cocoons). The method is generally used for an artificial cultivation of a 

vermibiota and also for a selection work. 

Ключові слова: ʯʝʨʚôʷʢʠ ɼʝʥʜʨʦʙʝʥʘ, ʂʘʣʽʬʦʨʥʽʡʩʴʢʠʡ, ʉʪʘʨʘʪʝʣʴ, ʚʝʨʤʠʢʦʤʧʦʩʪ, ʚʝʨʤʠʙʽʦʪʘ, ʙʽʦ-

ʛʫʤʫʩ, ʦʨʛʘʥʽʯʥʘ ʪʝʭʥʦʣʦʛʽʷ. 

Keywords: Dendrobena, Californian worms, Staratel worms, vermicompost, vermibiota, biohumus, organic 

technology. 
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Постановка проблеми. ʋ ʩʫʯʘʩʥʠʭ ʩʚʽʪʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʫ ʛʘʣʫʟʽ ʝʢʦʣʦʛʽʾ ʪʘ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦ-

ʜʘʨʩʪʚʘ ʟʥʘʯʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʧʨʦʙʣʝʤʘʤ ʧʝʨʝ-

ʨʦʙʢʠ ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ ʽ ʾʭ ʨʘʮʽʦʥʘʣʴʥʦʤʫ ʚʠʢʦ-

ʨʠʩʪʘʥʥʶ ʚ ʷʢʦʩʪʽ ʮʽʥʥʦʛʦ ʙʽʦʣʦʛʽʯʥʦʛʦ ʨʝʩʫʨʩʫ. 

ʇʨʦʪʝ, ʦʩʥʦʚʥʘ ʩʢʣʘʜʥʽʩʪʴ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝ-

ʤʘʪʠʢʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʽʩʥʫʶʯʠʭ ʪʝʭ-

ʥʦʣʦʛʽʡ ʧʦʪʨʝʙʫʶʪʴ ʟʥʘʯʥʠʭ ʝʥʝʨʛʦʟʘʪʨʘʪ ʽ ʥʝ ʻ ʙʝʟ-

ʚʽʜʭʦʜʥʠʤʠ ʡ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʤʠ. ʗʢʽʩʪʴ ʙʽʣʴ-

ʰʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʟ ʧʦʙʫʪʦʚʠʭ, ʪʚʘʨʠʥʥʠʭ ʪʘ 

ʨʦʩʣʠʥʥʠʭ ʚʽʜʭʦʜʽʚ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ ʥʝ ʚʽʜʧʦʚʽ-

ʜʘʻ ʘʛʨʦʪʝʭʥʽʯʥʠʤ ʽ ʝʢʦʣʦʛʽʯʥʠʤ ʚʠʤʦʛʘʤ ʯʝʨʝʟ ʥʘ-

ʷʚʥʽʩʪʴ ʰʢʽʜʣʠʚʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʞʠʪʪʻʟʜʘʪʥʦʛʦ 

ʥʘʩʽʥʥʷ ʙʫʨôʷʥʽʚ, ʧʝʨʝʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʚʘʞʢʠʭ ʤʝʪʘ-

ʣʽʚ, ʱʦ ʥʝ ʚʠʢʣʶʯʘʻ ʡʤʦʚʽʨʥʦʩʪʽ ʟʘʙʨʫʜʥʝʥʥʷ ʥʠʤʠ 

ʧʦʚʽʪʨʷ, ˇʨʫʥʪʫ ʽ ˇʨʫʥʪʦʚʠʭ ʚʦʜ [2, 3, 4]. ʅʘʧʨʠʢʽʥʮʽ 

ʍʍ ʩʪʦʣʽʪʪʷ ʫ ʉʐɸ, ɿʘʭʽʜʥʽʡ ɭʚʨʦʧʽ, ʗʧʦʥʽʾ ʪʘ ʨʷʜʽ 

ʽʥʰʠʭ ʢʨʘʾʥ ʩʚʽʪʫ ʧʦʯʘʣʠ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʪʘ ʝʬʝʢʪʠ-

ʚʥʦ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʨʦʙʢʠ ʦʨʛʘʥʽʯ-

ʥʠʭ ʚʽʜʭʦʜʽʚ, ʷʢʽ ʚʠʨʽʰʫʚʘʣʠ ʮʽ ʧʨʦʙʣʝʤʠ, ʟʦʢʨʝʤʘ, 

ʤʝʪʦʜʦʤ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ. ʎʝʡ ʤʝʪʦʜ ʙʘʟʫʻʪʴʩʷ 

ʥʘ ʰʪʫʯʥʦʤʫ ʨʦʟʚʝʜʝʥʥʽ ʯʝʨʚôʷʢʽʚ ʜʣʷ ʧʦʜʘʣʴʰʦʾ 

ʧʝʨʝʨʦʙʢʠ ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ ʫ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠ-

ʚʥʝ, ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʝ ʜʦʙʨʠʚʦ ï ʚʝʨʤʠʢʦʤʧʦʩʪ. 

ʊʦʤʫ ʥʘ ʙʘʟʽ ɾʠʪʦʤʠʨʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʘʛʨʦʝ-

ʢʦʣʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʫ 2019 ʨʦʮʽ ʙʫʚ ʟʘʢʣʘʜʝ-

ʥʠʡ ʩʪʘʮʽʦʥʘʨʥʠʡ ʜʦʩʣʽʜ ʱʦʜʦ ʚʠʚʯʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ 

ʨʦʟʚʝʜʝʥʥʷ ʪʘ ʦʪʨʠʤʘʥʥʷ ʢʦʤʧʦʩʪʫ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷ ʧʝʚʥʠʭ ʚʠʜʽʚ ʜʦʱʦʚʠʭ ʯʝʨʚôʷʢʽʚ.  

Аналіз останніх досліджень та публікацій. 

ʇʨʦʙʣʝʤʦʶ ʧʨʘʢʪʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʱʦʚʠʭ 

ʯʝʨʚôʷʢʽʚ ʣʶʜʩʪʚʦ ʮʽʢʘʚʠʪʴʩʷ ʜʦʚʦʣʽ ʜʘʚʥʦ. ʆʜʥʠʤ 

ʟ ʧʝʨʰʠʭ ʜʦʩʣʽʜʥʠʢʽʚ, ʭʪʦ ʧʦʯʘʚ ʚʠʚʯʘʪʠ ʚʝʨʤʠʢʫ-

ʣʴʪʫʨʫ, ʙʫʚ ʚʽʜʦʤʠʡ ʟʦʦʣʦʛ ʏʘʨʣʴʟ ɼʘʨʚʽʥ, ʷʢʠʡ ʾʭ 

ʦʧʠʩʘʚ ʱʝ ʫ 1837 ʨʦʮʽ. ɿ ʪʦʛʦ ʯʘʩʫ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ 

ʤʘʡʞʝ ʜʚʘ ʩʪʦʣʽʪʪʷ ʧʦʰʫʢʽʚ, ʮʷ ʧʨʦʙʣʝʤʘ ʡ ʜʦʩʽ ʻ 

ʘʢʪʫʘʣʴʥʦʶ ʪʘ ʥʘʙʫʚʘʻ ʚʩʝ ʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ. 

ɼʝʱʦ ʧʽʟʥʽʰʝ, ʈʝʡʥʦʣʴʜʩʦʤ ʽ ɺʝʪʮʝʣʦʤ ʦʧʠʩʘʥʦ ʨʽʜ 

ʦʣʽʛʦʭʝʪʽʚ, ʷʢʠʡ ʥʘʨʘʭʦʚʫʻ ʙʣʠʟʴʢʦ 8300 ʚʠʜʽʚ, ʟ 

ʷʢʠʭ ʤʘʡʞʝ ʧʦʣʦʚʠʥʘ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʯʝʨʚôʷʢʽʚ. ʆʜ-

ʥʘʢ, ʚʘʨʪʦ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʥʝ ʚʩʽ ʚʠʜʠ ʤʦʞʫʪʴ ʰʪʫ-

ʯʥʦ ʢʫʣʴʪʠʚʫʚʘʪʠʩʷ ʪʘ ʤʘʶʪʴ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʚ 

ʧʨʦʮʝʩʽ ʚʝʨʤʠʢʦʤʧʦʩʪʫʚʘʥʥʷ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʪʠʧʫ ʞʠʚʣʝʥʥʷ ʾʭ ʢʣʘʩʠʬʽʢʫʶʪʴ ʥʘ ʘʥʝʮʠʢʠ, ʝʥʜʨʦ-

ʛʝʾʢʠ ʪʘ ʝʧʽʛʝʾʢʠ [1, 2, 3]. ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʫ ʚʝ-

ʨʤʠʢʦʤʧʦʩʪʫʚʘʥʥʽ ʚʽʜʽʛʨʘʻ ʯʝʨʚôʷʢʠ ʛʨʫʧʠ ʝʧʽʛʝʾ-

ʢʽʚ. ɺ ʋʢʨʘʾʥʽ ʫ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ, ʧʨʘʢʪʠʯʥʦʛʦ ʟʥʘ-

ʯʝʥʥʷ ʥʘʙʫʣʠ ʪʘ ʰʠʨʦʢʦ ʢʫʣʴʪʠʚʫʶʪʴʩʷ ʪʨʠ ʚʠʜʠ: 

ʂʘʣʽʬʦʨʥʽʡʩʴʢʠʡ, ɼʝʥʜʨʦʙʝʥʘ ʪʘ ʯʝʨʚôʷʢ ʉʪʘʨʘ-

ʪʝʣʴ. 

ɺʠʚʯʝʥʥʷʤ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚʠʨʦʱʫ-

ʚʘʥʥʷ ʯʝʨʚôʷʢʽʚ ʪʘ ʟʥʘʯʝʥʥʽ ʾʭ ʚ ʘʛʨʦʮʝʥʦʟʽ ʟʘʡʤʘ-

ʣʠʩʷ ʚʠʜʘʪʥʽ ˇʨʫʥʪʦʟʥʘʚʮʽ ī ɻ. ɺʠʩʦʮʴʢʠʡ, ʉ. ʂʨʘʚ-

ʮʦʚ, ʅ. ɼʽʤʦ ʪʘ ʽʥ. ʆʜʥʘʢ, ʧʨʦʤʠʩʣʦʚʫ ʪʝʭʥʦʣʦʛʽʶ 

ʚʠʨʦʱʫʚʘʥʥʷ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ ʜʦʱʦʚʠʭ ʯʝʨʚʦʥʠʭ 

ʯʝʨʚôʷʢʽʚ ʧʝʨʰʠʤ ʨʦʟʨʦʙʠʚ ʪʘ ʟʘʧʨʦʧʦʥʫʚʘʚ ʘʤʝʨʠ-

ʢʘʥʩʴʢʠʡ ʚʯʝʥʠʡ ʂʘʨʣ ɹʘʨʨʝʪ, ʷʢʠʡ ʫ 1959 ʨʦʮʽ 

ʦʪʨʠʤʘʚ ʧʘʪʝʥʪ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ 

ʯʝʨʚôʷʢʽʚ çʯʝʨʚʦʥʠʡ ʛʽʙʨʠʜè, ʘʙʦ, ʷʢ ʡʦʛʦ ʯʘʩʪʦ ʥʘ-

ʟʠʚʘʶʪʴ, çʯʝʨʚʦʥʠʡ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʡè. ɺ ʪʦʡ ʞʝ ʯʘʩ 

ʫ ʉʐɸ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʨʷʜ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ ʫ ʚʝʣʠ-

ʢʠʭ ʦʙʩʷʛʘʭ ʧʝʨʝʨʦʙʣʷʣʠ ʨʽʟʥʽ ʦʨʛʘʥʽʯʥʽ ʚʽʜʭʦʜʠ ʪʘ 

ʤʘʩʦʚʦ ʧʨʦʜʘʚʘʣʠ ʜʦʱʦʚʠʭ ʯʝʨʚôʷʢʽʚ ʽ ʚʝʨʤʠʢʦʤʧʦ-

ʩʪʠ. ʅʠʥʽ ʨʦʟʚʝʜʝʥʥʷʤ ʯʝʨʚôʷʢʽʚ ʪʘʤ ʟʘʡʤʘʶʪʴʩʷ ʷʢ 

ʦʢʨʝʤʽ ʬʝʨʤʝʨʠ, ʟʘʮʽʢʘʚʣʝʥʽ ʚ ʣʽʢʚʽʜʘʮʽʾ ʩʪʚʦʨʝʥʠʭ 

ʫ ʧʨʦʮʝʩʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʨʦ-

ʩʣʠʥʥʠʭ ʨʝʰʪʦʢ ʽ ʪʚʘʨʠʥʥʠʭ ʚʽʜʭʦʜʽʚ, ʪʘʢ ʽ ʬʝʨ-

ʤʝʨʠ, ʛʦʩʧʦʜʘʨʩʪʚʘ ʷʢʠʭ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʥʘ ʫʪʠʣʽ-

ʟʘʮʽʾ ʧʨʦʤʠʩʣʦʚʠʭ ʚʽʜʭʦʜʽʚ ʟʘ ʟʘʧʘʪʝʥʪʦʚʘʥʦʶ ʪʝʭ-

ʥʦʣʦʛʽʻʶ. ʋ ʥʘʰʽʡ ʢʨʘʾʥʽ ʚʝʨʤʠʙʽʦʪʦʶ ʟʘʡʤʘʣʠʩʷ 

ʫʢʨʘʾʥʩʴʢʽ ʚʯʝʥʽ ʟ ʘʩʦʮʽʘʮʽʾ çɹʽʦʢʦʥʚʝʨʩʽʷè (ʤ. 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ) [7, 8, 9]. 

ɯʟ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 4400 ʚʽʜʦʤʠʭ ʽ ʦʧʠʩʘʥʠʭ 

ʜʦ ʪʝʧʝʨʽʰʥʴʦʛʦ ʯʘʩʫ ʚʠʜʽʚ ʟʝʤʣʷʥʠʭ ʘʙʦ ʜʦʱʦʚʠʭ 

ʯʝʨʚôʷʢʽʚ, ʜʝʪʘʣʴʥʦ ʙʫʣʠ ʜʦʩʣʽʜʞʝʥʥʽ ʙʣʠʟʴʢʦ 20 

ʚʠʜʽʚ [1]. ʇʨʦʪʝ, ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʚʝʨ-

ʤʠʢʫʣʴʪʫʨʽ ʣʠʰʝ 10-12 ʚʠʜʽʚ ʯʝʨʚôʷʢʽʚ, ʱʦ ʤʘʶʪʴ 

ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ. ɻʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʮʝ ʯʝʨʚôʷʢʠ, 

ʷʢʽ ʞʠʚʫʪʴ ʫ ʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʘʭ ˇʨʫʥʪʫ ī ʯʝʨʚôʷʢʠ-

ʝʧʽʛʝʾʢʠ [4, 5]. ɼʣʷ ʾʭ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫ-

ʻʪʴʩʷ ʧʨʦʜʫʢʪʠʚʥʘ ʧʦʧʫʣʷʮʽʷ, ʚʠʚʝʜʝʥʘ ʩʝʣʝʢʮʽʡ-

ʥʠʤ ʰʣʷʭʦʤ ʣʽʥʽʾ ʛʥʽʡʥʦʛʦ ʯʝʨʚôʷʢʘ, ʷʢʘ ʚʽʜʨʽʟʥʷ-

ʻʪʴʩʷ ʟʥʘʯʥʦʶ ʧʣʦʜʶʯʽʩʪʶ, ʚʪʨʘʪʦʶ ʽʥʩʪʠʥʢʪʫ ʟʘ-

ʣʠʰʝʥʥʷ ʩʚʦʛʦ ʤʽʩʮʷ ʧʝʨʝʙʫʚʘʥʥʷ ʧʨʠ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚʘʭ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʚʠʩʦʢʦʶ ʘʜʘʧʮʽʡʥʦʶ ʟʜʘʪʥʽʩʪʶ ʜʦ 

ʧʝʨʝʨʦʙʢʠ ʩʧʝʮʠʬʽʯʥʠʭ ʚʠʜʽʚ ʚʽʜʭʦʜʽʚ. ʇʨʠʨʦʜʘ 

ʥʘʜ̔ʣʠʣʘ ʜʦʱʦʚʠʭ ʯʝʨʚôʷʢʽʚ ʫʥʽʢʘʣʴʥʠʤʠ ʟʘʭʠʩ-

ʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ɿʘʚʜʷʢʠ ʧʦʪʫʞʥʦʤʫ ʢʦʤʧʣʝ-

ʢʩʫ ʬʝʨʤʝʥʪʽʚ ʚʦʥʠ ʟʘ ʢʦʨʦʪʢʠʡ ʧʝʨʽʦʜ ʟʜʘʪʥʽ ʜʦ-

ʩʠʪʴ ʰʚʠʜʢʦ ʧʝʨʝʨʦʙʣʷʪʠ ʨʽʟʥʽ ʚʠʜʠ ʦʨʛʘʥʽʯʥʠʭ ʚʽ-

ʜʭʦʜʽʚ[4, 5, 6].  

ɺ ʥʘʰʽʡ ʢʨʘʾʥʽ ʟʥʘʯʥʦʾ ʧʦʧʫʣʷʨʥʦʩʪʽ ʪʘ ʧʨʘʢ-

ʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʣʠ ʪʨʠ ʚʠʜʠ: ʂʘʣʽʬʦʨʥʽʡʩʴ-

ʢʠʡ, ɼʝʥʜʨʦʙʝʥʘ ʪʘ ʯʝʨʚô̫ ʢ ʉʪʘʨʘʪʝʣʴ. 

Виділення невирішених раніше частин зага-

льної проблеми. ʅʘʤʠ ʚʧʝʨʰʝ ʙʫʣʦ ʟʨʦʙʣʝʥʦ ʧʦʨʽ-

ʚʥʷʥʥʷ ʪʨʴʦʭ ʚʠʜʽʚ ʯʝʨʚôʷʢʽʚ, ʷʢʽ ʚʠʨʦʱʫʚʘʣʠʩʷ ʥʘ 

ʦʜʥʘʢʦʚʦʤʫ ʪʨʴʦʭʢʦʤʧʦʥʝʥʪʥʦʤʫ ʩʫʙʩʪʨʘʪʽ. ʇʨʠ 

ʮʴʦʤʫ, ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʧʨʦʮʝʩ ʾʭ ʨʦʟʚʠʪʢʫ ʪʘ 

ʨʦʟʤʥʦʞʝʥʥʷ, ʨʦʟʢʣʘʜ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʽ, ʷʢ ʥʘ-

ʩʣʽʜʦʢ, ïʘʛʨʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʦʪʨʠʤʘʥʦʾ ʧʨʦʜʫʢ-

ʮʽʾ ʚʝʨʤʠʢʦʤʧʦʩʪʫ. ʊʘʢʦʞ ʥʘʤʠ ʙʫʣʦ ʘʜʘʧʪʦʚʘʥʦ 

ʧʨʦʮʝʩ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʢʦʥʪʝʡʥʝʨʥʠʤ ʩʧʦʩʦ-

ʙʦʤ ʟʘ ʫʤʦʚ ʧʨʠʨʦʜʥʦʛʦ ʾʭ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʧʝʨʝʟʠʤʽ-

ʚʣʽ ʚ ʫʤʦʚʘʭ ɾʠʪʦʤʠʨʩʴʢʦʛʦ ʇʦʣʽʩʩʷ.  

Метою наших досліджень ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʫ-

ʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʩʧʦʩʦʙʫ ʚʠʨʦʱʫ-

ʚʘʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʚʝʨʤʠʙʽʦʪʠ, ʟʦʢʨʝʤʘ ʂʘʣʽʬʦʨ-

ʥʽʡʩʴʢʦʛʦ ʯʝʨʚôʷʢʘ, ɼʝʥʜʨʦʙʝʥʠ ʪʘ ʯʝʨʚôʷʢʘ ʉʪʘʨʘ-

ʪʝʣʷ. ʂʨʽʤ ʪʦʛʦ, ʚʘʞʣʠʚʦ ʙʫʣʦ ʜʦʩʣʽʜʠʪʠ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʾʭ ʚʠʨʦʱʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ 

ʪʝʤʧʝʨʘʪʫʨʥʽ ʨʝʞʠʤʠ, ʨʝʞʠʤʠ ʟʚʦʣʦʞʝʥʥʷ, ʩʢʣʘʜ 

ʢʦʤʧʦʩʪʫ ʪʘ ʧʨʦʮʝʩʠ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʜʦʨʦʩʣʠʭ 

ʦʩʦʙʠʥ, ʨʦʟʚʠʪʦʢ ʷʻʮʴ (ʢʦʢʦʥʽʚ) ʚ ʫʤʦʚʘʭ ʇʦʣʽʩʴ-

ʢʦʛʦ ʨʝʛʽʦʥʫ. 

Методика досліджень. ʅʘ ʙʘʟʽ ɾʅɸɽʋ ʫ 2019 

ʨʦʮʽ ʙʫʚ ʟʘʢʣʘʜʝʥʠʡ ʩʪʘʮʽʦʥʘʨʥʠʡ ʜʦʩʣʽʜ ʟʘ ʪʝʤʦʶ: 

çʈʦʟʨʦʙʢʘ ʝʬʝʢʪʠʚʥʠʭ ʩʧʦʩʦʙʽʚ ʧʨʠʛʦʪʫʚʘʥʥʷ ʢʦʤ-

ʧʦʩʪʽʚ ʚ ʦʨʛʘʥʽʯʥʦʤʫ ʪʘ ʙʽʦʜʠʥʘʤʽʯʥʦʤʫ ʟʝʤʣʝʨʦʙ-

ʩʪʚʽè (ʥʦʤʝʨ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0118U004349). ɿʛʽʜʥʦ 

ʩʭʝʤʠ ʜʦʩʣʽʜʫ ʫ ʢʦʥʪʝʡʥʝʨʠ ʨʦʟʤʽʨʦʤ 2Ĭ1Ĭ1 ʤ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ 2 ʤ3, ʟʘʢʣʘʜʘʚʩʷ ʢʦʤʧʦʩʪ ʦʙôʻʤʦʤ 1 ʤ3. 

ɿʘʢʣʘʜʢʘ ʧʨʦʚʦʜʠʣʘʩʷ ʧʦʰʘʨʦʚʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
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ʪʨʴʦʭʢʦʤʧʦʥʝʥʪʥʦʾ ʩʫʤʽʰʽ: ʢʽʥʩʴʢʦʛʦ ʛʥʦʶ, ʪʠʨʩʠ, 

ʣʠʩʪʷ (ʫ ʨʽʚʥʠʭ ʯʘʩʪʠʥʘʭ). 

ʇʽʩʣʷ ʜʦʩʷʛʥʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʝ-

ʤʧʝʨʘʪʫʨʥʦʛʦ ʪʘ ʚʦʜʥʦ-ʧʦʚʽʪʨʷʥʦʛʦ ʨʝʞʠʤʫ ʚ ʢʦʤ-

ʧʦʩʪʽ ʧʨʦʚʦʜʠʣʦʩʴ ʟʘʩʝʣʝʥʥʷ ʢʦʥʪʝʡʥʝʨʽʚ ʚʝʨʤʠʙʽ-

ʦʪʦʶ, ʟ ʨʦʟʨʘʭʫʥʢʫ 2 ʩʽʤôʾ ʥʘ 1 ʢʦʥʪʝʡʥʝʨ (ʚʘʛʘ 1 

ʩʽʤôʾ ʩʪʘʥʦʚʠʣʘ 1 ʢʛ). ʋ ʢʦʞʥʠʡ ʟ ʢʦʥʪʝʡʥʝʨʽʚ (ʢʨʽʤ 

ʢʦʥʪʨʦʣʴʥʦʛʦ) ʙʫʣʠ ʟʘʩʝʣʝʥʥʽ ʨʽʟʥʽ ʚʠʜʠ ʯʝʨʚôʷʢʘ: 

ʂʘʣʽʬʦʨʥʽʡʩʴʢʠʡ, ɼʝʥʜʨʦʙʝʥʘ, ʉʪʘʨʘʪʝʣʴ. ɿʘʢʣʘʜʢʘ 

ʢʦʤʧʦʩʪʫ ʟʘ ʩʝʟʦʥ ʧʨʦʚʦʜʠʣʘʩʷ ʜʚʽʯʽ (ʧʦʰʘʨʦʚʦ). 

ʊʘʢ, ʧʝʨʰʝ ʟʘʢʣʘʜʘʥʥʷ ʚʽʜʙʫʣʦʩʷ ʚ ʢʚʽʪʥʽ ʪʘ ʟʘʢʽʥʯʠ-

ʣʦʩʷ ʫ ʯʝʨʚʥʽ (ʪʨʠʚʘʣʽʩʪʴ ï ʪʨʠ ʤʽʩʷʮʽ), ʜʨʫʛʘ ʟʘʢʣʘ-

ʜʢʘ ʧʦʯʠʥʘʣʘʩʴ ʫ ʣʠʧʥʽ ʪʘ ʟʘʢʽʥʯʫʚʘʣʘʩʴ ʫ ʚʝʨʝʩʥʽ 

(ʪʨʠʚʘʣʽʩʪʴ ï ʪʨʠ ʤʽʩʷʮʽ). ɼʣʷ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ 

ʩʪʘʥʫ ʚʝʨʤʠʙʽʦʪʠ, ʘʛʨʦʬʽʟʠʯʥʠʭ ʽ ʘʛʨʦʭʽʤʽʯʥʠʭ ʧʦ-

ʢʘʟʥʠʢʽʚ ʛʦʪʦʚʦʛʦ ʙʽʦʛʫʤʫʩʫ ʚʽʜʙʽʨ ʟʨʘʟʢʽʚ ʚʠʢʦʥʫ-

ʚʘʣʠ ʥʘ ʟʘʚʝʨʰʘʣʴʥʽʡ ʩʪʘʜʽʾ ʢʦʤʧʦʩʪʫʚʘʥʥʷ.  

ʉʪʘʥʜʘʨʪʥʘ ʢʦʤʧʦʩʪʥʘ ʩʢʣʘʜʦʚʘ: 

1. ʉʦʣʦʤʘ, 33 %. 2. ɿʝʣʝʥʘ ʤʘʩʘ, 33 %. 3. ɻʥʽʡ, 

33 % 

ɺʘʨʽʘʥʪʠ ʚʝʨʤʠʙʽʦʪʠ: 

1. ʂʦʥʪʨʦʣʴ. 2. ʉʪʘʨʘʪʝʣʴ. 3. ɼʝʥʜʨʦʙʝʥʘ. 4. ʂʘ-

ʣʽʬʦʨʥʽʡʩʴʢʠʡ ʯʝʨʚôʷʢ. 

Результати досліджень.  

ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʦʪʨʠʤʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦ-

ʢʘʟʘʚ, ʱʦ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʚʽʜʢʣʘʜʝʥʠʭ ʷʻʮʴ 

ʙʫʣʘ ʟʘʬʽʢʩʦʚʘʥʘ ʟʘ ʚʠʨʦʱʫʚʘʥʥʷ Dendrobaena ve-

neta. ʇʨʠ ʮʴʦʤʫ, ʥʘ ʦʜʥʦʛʦ ʯʝʨʚôʷʢʘ ʨʝʧʨʦʜʫʢʪʠʚ-

ʥʦʛʦ ʚʽʢʫ ʧʨʠʧʘʜʘʣʦ ʚ ʩʝʨʝʜʥʴʦʤʫ 25,3 ʷʡʮʷ ʘʙʦ ʢʦ-

ʢʦʥʠ (ʨʠʩ. 1). ʅʘʡʙʽʣʴʰʠʡ ʧʦʢʘʟʥʠʢ ʙʫʚ ʟʘʬʽʢʩʦʚʘ-

ʥʠʡ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʝʨʚôʷʢʘ ʉʪʘʨʘʪʝʣʴ ï 11,5 ʷʻʮʴ 

ʥʘ ʦʜʥʫ ʨʝʧʨʦʜʫʢʪʠʚʥʫ ʦʩʦʙʠʥʫ. ʆʜʥʘʢ, ʨʦʟʚʠʪʦʢ ʽ 

ʚʠʭʽʜ ʯʝʨʚô̫ ʢʽʚ ʥʝ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʽʢʫ (ʤʦʣʦʜʦʛʦ 

ʯʝʨʚô̫ ʢʘ) ʪʘʢʦʞ ʙʫʚ ʟʘʬʽʢʩʦʚʘʥʠʡ ʥʘ ʚʘʨʽʘʥʪʽ, ʜʝ ʚʠ-

ʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʉʪʘʨʘʪʝʣʴ. 

 

 
ʈʠʩ. 1.  

ʉʪʘʜʽʾ ʨʦʟʚʠʪʢʫ ʨʽʟʥʠʭ ʚʠʜʽʚ ʯʝʨʚôʷʢʽʚ ʥʘ ʟʘʚʝʨʰʘʣʴʥʦʤʫ ʝʪʘʧʽ ʢʦʤʧʦʩʪʫʚʘʥʥʷ, ʰʪ./ʢʛ ʩʫʙʩʪʨʘʪʫ 

 

ɸʥʘʣʽʟʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ (ʨʠʩ. 2) ʱʦʜʦ ʙʽʦʤʘʩʠ 

ʯʝʨʚôʷʢʘ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʥʘʡʙʽʣʴʰʘ 

ʚʘʛʘ ʙʫʣʘ ʟʘʬʽʢʩʦʚʘʥʘ ʥʘ ʚʘʨʽʘʥʪʽ, ʜʝ ʚʠʢʦʨʠʩʪʦʚʫ-

ʚʘʚʩʷ ʉʪʘʨʘʪʝʣʴ, ï 22,8 ʛ/ʢʛ ʢʦʤʧʦʩʪʫ, ʘ ʥʘʡʥʠʞʯʘ ï 

ʂʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚôʷʢʘ, ʜʝ ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦ-

ʚʠʚ 17,4 ʛ/ʢʛ ʢʦʤʧʦʩʪʫ. 

 

 
ʈʠʩ. 2. ɺʘʛʘ ʚʝʨʤʠʙʽʦʪʠ ʥʘ ʟʘʚʝʨʰʘʣʴʥʽʡ ʩʪʘʜʽʾ ʢʦʤʧʦʩʪʫʚʘʥʥʷ, ʛ/ʢʛ ʩʫʙʩʪʨʘʪʫ 
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ɸʥʘʣʽʟ ʚʦʜʥʦ-ʬʽʟʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʢʦʤ-

ʧʦʩʪʫ ʧʦʢʘʟʘʚ, ʱʦ ʥʘʡʚʠʱʘ ʚʦʣʦʛʽʩʪʴ ʢʦʤʧʦʩʪʫ 

ʩʬʦʨʤʫʚʘʣʘʩʴ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʝʨʚôʷʢʘ ʉʪʘʨʘʪʝʣʴ 

ʽ ʩʢʣʘʜʘʣʘ 51,8 %, ʱʦ ʥʘ 3,8 % ʚʠʱʝ ʟʘ ʢʦʥʪʨʦʣʴʥʠʡ 

ʚʘʨʽʘʥʪ (ʨʠʩ. 3). ʅʘʡʥʠʞʯʘ ʚʦʣʦʛʽʩʪʴ ʙʫʣʘ ʟʘʬʽʢʩʦ-

ʚʘʥʘ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʂʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚôʷʢʘ ï 

49,3 %. 

 

 
ʈʠʩ. 3. ɺʤʽʩʪ ʚʦʣʦʛʦʩʪʽ ʚ ʢʦʤʧʦʩʪʘʭ, ʦʪʨʠʤʘʥʦʛʦ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʨʽʟʥʠʭ ʚʠʜʽʚ ʯʝʨʚô̫ ʢʽʚ, % 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʢʠʩʣʦʪʥʦʩʪʽ ʛʦʪʦʚʦʛʦ ʢʦʤ-

ʧʦʩʪʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ ʪʘ 

ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʂʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚôʷʢʘ ʩʬʦʨ-

ʤʫʚʘʣʘʩʴ ʥʝʡʪʨʘʣʴʥʘ ʨʝʘʢʮʽʷ ʩʝʨʝʜʦʚʠʱʘ (ʨʅ = 

7,4). ɺ ʪʦʡ ʞʝ ʯʘʩ, ʢʦʤʧʦʩʪ ʦʪʨʠʤʘʥʠʡ ʚʽʜ ɼʝʥʜʨʦ-

ʙʝʥʠ ʪʘ ʯʝʨʚôʷʢʘ ʉʪʘʨʘʪʝʣʴ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʩʣʘ-

ʙʦʣʫʞʥʦʶ ʨʝʘʢʮʽʻʶ (ʨʅ = 8,1) (ʨʠʩ. 4).  

 

 
ʈʠʩ. 4 ɺʤʽʩʪ ʨʅ ʩʦʣʴʦʚʝ ʚ ʢʦʤʧʦʩʪʽ, ʦʪʨʠʤʘʥʦʛʦ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʨʽʟʥʠʭ ʚʠʜʽʚ ʯʝʨʚôʷʢʽʚ 

 

ɸʥʘʣʽʟʫʶʯʠ ʘʛʨʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʫ ʦʪʨʠʤʘ-

ʥʦʤʫ ʢʦʤʧʦʩʪʽ ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘʡʚʠʱʠʡ ʚʤʽʩʪ 

ʘʟʦʪʫ ʟʘʬʽʢʩʦʚʘʥʠʡ ʚ ʢʦʤʧʦʩʪʽ ʂʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ 

ʯʝʨʚôʷʢʘ ʪʘ ʉʪʘʨʘʪʝʣʷ (2,6 %). ʇʦ ʬʦʩʬʦʨʫ ʥʘʡʚʠ-

ʱʠʡ ʧʦʢʘʟʥʠʢ ʙʫʚ ʟʘʬʽʢʩʦʚʘʥʠʡ ʟ ʢʦʤʧʦʩʪʫ ʧʽʩʣʷ 

ʧʝʨʝʨʦʙʢʠ ʯʝʨʚôʷʢʦʤ ʉʪʘʨʘʪʝʣʝʤ, ʜʝ ʡʦʛʦ ʚʤʽʩʪ 

ʩʢʣʘʚ 2 %. ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ, ʥʘ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘ-

ʥʪʽ ʚʤʽʩʪ ʬʦʩʬʦʨʫ ʩʪʘʥʦʚʠʚ 1,1 %. ɺʤʽʩʪ ʢʘʣʽʶ ʪʘ-

ʢʦʞ ʙʫʚ ʥʘʡʚʠʱʠʤ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʝʨʚôʷʢʘ ʉʪʘ-

ʨʘʪʝʣʴ.  
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ʈʠʩ. 4 ɺʤʽʩʪ ʘʟʦʪʫ, ʬʦʩʬʦʨʫ, ʢʘʣʽʶ ʚ ʢʦʤʧʦʩʪʽ, ʦʪʨʠʤʘʥʦʛʦ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʨʽʟʥʠʭ ʚʠʜʽʚ ʯʝʨʚôʷʢʽʚ, % 

 

 
ʈʠʩ. 5. ɺʤʽʩʪ ʛʫʤʫʩʫ ʚ ʢʦʤʧʦʩʪʽ, ʦʪʨʠʤʘʥʦʛʦ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʨʽʟʥʠʭ ʚʠʜʽʚ ʯʝʨʚôʷʢʽʚ, % 

 

ʅʘʡʚʠʱʠʡ ʚʤʽʩʪ ʛʫʤʫʩʫ ʙʫʚ ʟʘʬʽʢʩʦʚʘʥʠʡ ʧʨʠ 

ʧʝʨʝʨʦʙʮʽ ʦʨʛʘʥʽʯʥʦʾ ʤʘʩʠ ʢʦʤʧʦʩʪʫ ʯʝʨʚôʷʢʦʤ 

ʉʪʘʨʘʪʝʣʴ, ʘ ʥʘʡʥʠʞʯʠʡ ï ʟʘ ʫʤʦʚʠ ʧʝʨʝʨʦʙʢʠ ʩʫʙ-

ʩʪʨʘʪʫ ʂʘʣʽʬʦʨʥʽʡʩʴʢʠʤ ʯʝʨʚôʷʢʦʤ ï 11,0%, ʱʦ ʥʘ 

1,9% (ʘʙʩʦʣʶʪʥʠʭ) ʙʫʣʦ ʚʠʱʠʤ ʟʘ ʢʦʥʪʨʦʣʴ. 

Висновок. ɺ ʫʤʦʚʘʭ ʜʦʩʣʽʜʫ ʥʘʡʚʠʱʘ ʨʝʧʨʦ-

ʜʫʢʪʠʚʥʘ ʟʜʘʪʥʽʩʪʴ ʟʘ 6ʪʠïʤʽʩʷʯʥʦʛʦ ʢʦʤʧʦʩʪʫ-

ʚʘʥʥʷ ʪʨʴʦʭʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʙʫʣʘ ʟʘʬʽʢʩʦ-

ʚʘʥʘ ʫ ʯʝʨʚô̫ ʢʘ ɼʝʥʜʨʦʙʝʥʘ. ʅʘʡʙʽʣʴʰʘ ʤʘʩʘ 

ʯʝʨʚôʷʢʘ ʙʫʣʘ ʟʘʬʽʢʩʦʚʘʥʘ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʯʝʨʚôʷʢʘ ʉʪʘʨʘʪʝʣʴ. ɸʥʘʣʽʟ ʷʢʽʩʥʠʭ (ʘʛʨʦʭʽʤʽʯʥʠʭ) 

ʧʦʢʘʟʥʠʢʽʚ ʧʦʢʘʟʘʚ, ʱʦ ʚʤʽʩʪ ʘʟʦʪʫ, ʬʦʩʬʦʨʫ ʪʘ ʢʘ-

ʣʽʶ ʙʫʚ ʥʘʡʚʠʱʠʤ ʟʘ ʫʤʦʚʠ ʧʝʨʝʨʦʙʢʠ ʢʦʤʧʦʩʪʫ 

ʯʝʨʚôʷʢʦʤ ʉʪʘʨʘʪʝʣʴ. 
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ABSTRACT 

In the conditions of soil pollution by the moving forms of heavy metals Pb ï 1 MPC, Cd ï 1 MPC, Cu ï 2.3 

MPC, there were researched the features of growth and development in sowing of six species of legume perennial 

grasses: Medicinal sativa I., Trifolium pratense L., Onobrychis arenaria Kit., Melilotus albus L., Lotus corniculatus 

L. and Galega orientalis Lam. It is founded that leguminous perennial herbs have differences in morphological 

features and processes of growth and development; Lotus corniculatus L., Onobrychis arenaria Kit.), Medicago 

sativa I., Trifolium pratense L. develop in the spring type; Galega orientalis Lam. and Melilotus albus L. develop 

in the winter type; the earliest Lotus corniculatus L. reaches flowering phase ï on the 60 th day after sowing and 

till the end of the growing season forms 2 more mowing in the beginning of flowering phase; later Trifolium 

pratense L. begins to bloom meadow ï in 23 days after Lotus corniculatus L.; the most competitive with weeds 

are Melunotus albus L. and Onobrychis arenaria Kit. and, to say the least are Galega orientalis Lam. and Trifolium 

pratense L. 

Keywords: Leguminous perennial herbs , growth, development, heavy metals, pollution, soil. 

 

Formulation of the problem. In recent decades 

in Ukraine, as a result of the increasing the use of min-

eral fertilizers and pesticides the potential threat to soils 

may be their pollution with heavy metals. Heavy metals 

include chemical elements with an atomic mass greater 

than 40 and a density exceeding 5 g/cm3, which have 

the properties of metals [1]. The notion of çheavy met-

alsè is conditional, because this group includes copper, 

zinc and other elements that have a positive biological 

value, they are called microelements, but when they ac-

cumulate above the limit they can be toxic and to acti-

vate or vice versa to block biochemical processes in liv-

ing organisms. Particular attention is drawn to heavy 

metals such as Zn, Cu, Pb and Cd [2, 3]. 

Researches of many scientists have found that 

phytotoxicity of heavy metals depends on such factors 

as: chemical properties, soil and climatic conditions 

and species features of plants and their resistance to 

pollution [4]. 

Analysis of recent research and publications. 

Grass-fed fodder is one of the factors that can stabilize 

the degradation processes occurring in the soil. Large 

phytomeliorative role of leguminous perennial herbs on 

plowland , optimal ratio of plowed land, hayfields and 

pastures would be able to eliminate destructive pro-

cesses occurring in agricultural landscapes, to reduce 

erosion and to increase soil fertility and crop yields [5]. 

Leguminous perennial herbs improve soil fertility, 

protect it from wind and water erosion, leave in the soil 

dry roots and crop residues. Their root system contains 

from 2.5-3% to 4% nitrogen. After it dies and decom-

poses, nitrogen reserves in the soil increase by 150-200, 

sometimes 300 kg / ha. Nitrogen which is accumulated 

in the root system and the crop residues of leguminous 

perennial herbs after their decomposition in the soil is 

well absorbed by other crop rotation cultures [6]. 

Separation of previously unresolved parts of a 

common problem. In recent years, the positive impact 

of the cultivation of leguminous perennial herbs on re-

ducing soil pollution by heavy metals has been con-

firmed. Therefore, under such conditions, there will be 

an increase in their acreage on lands polluted with 

heavy metals. In turn, heavy metals, such as toxic sub-

stances, can inhibit leguminous perennial herbs and af-

fect their growth and development. It is the study of 

these parameters that is the task of our research. 

Purpose of the article. Field researches was con-

ducted during 2013ï2019 at Research farm ñAhro-

nomichneò of Vinnytsia National Agrarian University 

(Ukraine), where intensive technologies of agricultural 

chemistry are used for cultivation of crops. laboratory 

researches were carried out in the laboratories of the 

department of radioecology in the agrosphere of the In-

stitute of Agroecology and Environmental Manage-

ment of the National Academy of Agrarian Sciences of 

Ukraine and the Department of Ecology and Environ-

mental Protection of Vinnitsa National Agricultural 

University. 

Field of research of the Research farm "Ahro-

nomichne", where field researches were conducted, is 

located in the central part of Vinnitsa region in the Cen-

tral Forest-Steppe of Ukraine. The territory of the farm 

has a flat terrain which is characterized by a slight ele-

vation and a weak division of the territory. The absolute 
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altitudes reach 298 m above sea level. The height dif-

ference between the highest part of the watersheds and 

the decrease of the beams is 25-30 m. 

Field experimental area has a wide undulating ter-

rain , flat land dominated by slopes. The surface of the 

watershed plateau is leveled, its slope does not exceed 

2ï3 Á, so the surface runoff of atmospheric and melt 

water is slow and soil washout is almost absent. Soil 

moisture is due to precipitation, the groundwater level 

is at a depth of 10-15 m. 

Soil on the experimental site is grey podzolic me-

dium-loam. The agrochemical composition of the soil 

of the study area is characterized by the following indi-

cators: content of humus ï 2.0%, nitrogen of hydro-

lyzed (according to Cornfild) ï 133 mg/kg of soil - low, 

mobile forms of phosphorus (according to Chirikov) ï 

390 mg/kg of soil - veryhigh, mobile forms of potas-

sium (according to Chirikov) ï 64 mg/kg of soil - me-

dium, calcium ï 130 mg/kg of soil - sufficient, acidity 

hydrolytic ï 2.53 mg-eq/100 g of soil - increased, reac-

tion of soil solution of pHNol. 5.0 ï medium acid. 

The researches were envisaged the effect of in-

creased concentration of mowing heavy metals in soil 

on the growth and development of leguminous peren-

nial herbs 6 species of leguminous perennial herbs were 

grown: Medicago sativa I., Trifolium pratense L., On-

obrychis arenaria Kit., Melilotus albus L., Littus cor-

niculatus L. and Galega orientalis Lam. There were 

studied the influence on the features of growth and de-

velopment of such heavy metals: lead (Pb), cadmium 

(Cd), zinc (Zn), copper (Cu). 

The researches were repeated four times. The ac-

counting area of field experience is 50 m2, the total area 

of the site is 70 m2. The variants in the research are sys-

tematically arranged in 6 blocks. 

There were conducted the following observations, 

records and measurements: 

- Determination of soil pollution by moving 

forms of heavy metals was carried out in certified and 

accredited laboratories: the Test Center of Vinnytsia 

Branch of the State Institution of the State Soil Protec-

tion Department of the Ministry of Agrarian Policy and 

Food of Ukraine and the Scientific and Measuring Ag-

rochemical Laboratory of the Department of Ecology 

and Environmental Protection of Vinnitsa National 

Agrarian University 

- soil samples were taken from the 0-20 cm layer 

according to DSTU ISO 10381-1: 2004 [7]; 

- determination of the content of the gross metals 

(after extraction of 1.0 n HCl) and moving forms (after 

removal of acetate-ammonium by buffer solution pH 

4.8) of heavy metals in soil: lead, cadmium, copper and 

zinc - by atomic absorption spectrophotometry accord-

ing to DSTU 4362: 2004, DSTU 4770 (2, 3, 9): 2007 

[8]. 

- phenological observations - approximately 

based on visual observations of the onset of phases of 

plant development [9]. 

Statement of the main material. In the condi-

tions of intensive agriculture of the Central Forest-

Steppe of Ukraine, the content of mobile forms of lead 

and cadmium is responsible for the high level of chem-

icalisation in crop production when growing the main 

field crops on grey podzolic medium-loam soils MPC 

and midi ï 2.3 MPC (Table.1). 

Table 1. 

Content of moving forms of heavy metals in soil during intensive agriculture 

Heavy metals Actual content, mg /kg MPC, hg/kg Pollution assessment 

Pb 5.9 6.0 1.0 MPC 

Cd 0.6 0.7 0.9 MPC 

Cu 6.8 3.0 2.3 MPC 

Zn 9.1 23.0 0.4 MPC 

 

Such a level of content of moving forms of lead 

and cadmium in the soil defines as a moderately dan-

gerous degree of soil contamination. The area of such 

lands in Ukraine according to Grabak N.H. (2014) is 

789,000 ha [10]. The level of content of moving copper 

forms in the soil is a highly dangerous degree of soil 

contamination. The area of such soils in Ukraine is 

285000 ha (Table 2). 

Table 2 

Distribution and areas of soils of Ukraine by degree of contamination with heavy metals  

(according to Hrabak N. A, 2014) 

The degree of contamination Degree criterion Distribution Area in Ukraine, ha 

 Extremely dangerous More than 2.5 MPC 57000 

Highly dangerous 1.5ï2.5 MPC 285000 

Moderately dangerous 0.5ï1.5 MPC 789000 

 

Leguminous perennial herbs which are grown on 

soils polluted with lead, cadmium and copper in the 

year of sowing develop very slowly, often lagging be-

hind in growth, losing rivalry to weeds. This signifi-

cantly reduces their positive agri-environment role both 

in the crop as a whole and in the improvement of the 

soil condition in particular. Therefore, our researches 

will be able to to form herbaceous leguminous peren-

nial herbs in a non-covering method. Under these con-

ditions, plants can develop much faster, but they need 

more intensive protection against adverse abiotic and 

biotic factors. 

Germination of leguminous perennial herbs began 

almost simultaneously ï on the 7-8 th day after sowing 

at an average daily temperature of 16ÜC and the accu-

mulation of the sum of active temperatures of 112-128 

Üʉ. Complete seedlings of all leguminous perennial 
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herbs appeared on the 11th day with the accumulation 

of sows sum of active temperatures of 179 Üʉ and aver-

age daily temperature of 17.3 ÜC (Tables 3, 4). 

Table 3 

The passage of the growth and development phases in the sowing year 

Leguminous perennial herbs  Depending on the phase of growth and development 
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Medicago sativa I. 7 11 16 24 35 64 70 6 51 - 

Trifolium pratense L. 7 11 18 26 36 80 83 4 49 - 

Onobrychis arenaria Kit. 8 11 16 24 35 60 62 8 46 - 

Melilotus albus L. 7 11 21 24 35 - - 8 - - 

Lotus corniculatus L. 8 11 16 22 35 49 60 8 21 57 

Galega orientalis Lam. 8 11 21 32 43 - - - - - 

 

The first simple leaf is formed by Onobrychis are-

naria Kit., Trifolium pratense L., Melilotus albus L. and 

Gal®ga orientalis Lam. While Lotus corniculatus L. and 

Medicago sativa I. form the first complex leaf at once. 

At this time, the crops of leguminous perennial herbs 

develop pests such as Sitona lineatus Germ., and the 

weed is clogged with Setaria glauca L. The most Sitona 

lineatus Germ. occur on Medicago sativa I., slightly 

less ï on Trifolium pratense L. and Melilotus albus L. 

The rest of the herbs are not observed. 

The first trigeminal leaf appeared on the 16th day 

after sowing in Medicago sativa I., Onobrychis arenaria 

Kit. and Lotus corniculatus L. with an accumulation of 

active temperatures by sowing 272 ÜC on 2 days later ï 

in Trifolium pratense L. and for 5 days ï in Melilotus 

albus L. and Galega orientalis Lam. 

The third trigeminal leaf was formed on the 22nd 

day after sowing in Lotus corniculatus L. with accumu-

lation of the sum of active temperatures by sowing 384 

Üʉ and on the 24th day ï in Medicago sativa I., On-

obrychis arenaria Kit. Melilotus albus L. with the accu-

mulation of active temperatures by their crops of 421 

Üʉ. Trifolium pratense L. the third trigeminal leaf was 

formed on 2 days later than in Medicago sativa I., and 

Galega orientalis Lam. ï on 8 days later. Lotus cornic-

ulatus L. was developing the fastest at this time. 

 

Table 4 

Accumulation of active temperatures by crops of leguminous perennial herbs depending on the phases of growth 

and development 

Leguminous perennial 

herbs  

The sum of active temperatures, ʉ depending on the phase of growth and devel-

opment 
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Medicago sativa I. 112 179 272 421 612 1142 1267 118 989 - 

Trifolium pratense L. 112 179 309 459 627 1464 1519 73 918 - 

Onobrychis arenaria Kit. 128 179 272 421 612 1059 1101 166 901 - 

Melilotus albus L. 112 179 365 421 612 - - - - - 

Lotus corniculatus L. 128 179 272 384 612 843 1059 166 423 1030 

Galega orientalis Lam. 128 179 365 565 740 - - - - - 

 

Branching of leguminous perennial herbs began 

simultaneously on the 35th - 36th day after sowing with 

the accumulation of the sum of active temperatures by 

crops of 612ÜC, with the exception of Galega orientalis 

Lam., where this process began on 8 days later at accu-

mulation of the sum of active temperatures by its sow-

ing 740 Üʉ. 
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At this time morphological changes are observed 

in the studied herbs. In particular, Onobrychis arenaria 

Kit. is formed after the formation of the 5th leaf from 

the head on the root neck, which includes 6-12 leaves. 

Trifolium pratense L. develops similarly, but the num-

ber of leaves which are growing out of the head are 5 

pieces. Gradually, the number of stems in the bushes of 

these herbs increases to 20. On 46 days after sowing, 

Onobrychis arenaria Kit. is separated from the sand as-

paragus which is created flower. 

Branching in Lotus corniculatus L. begins with the 

formation of 5 leaves. At formation of 8 leaves it is ob-

served growth of stems from underground kidneys on a 

stalk. 

Branching of white Melilotus albus L begins with 

the formation of 6 leaves. The branches in it are placed 

perpendicular to the main stem. 

When it is forming a 7th leaf of Medicago sativa 

I. a branch of buds which is located on the underground 

stem grows. After 15 days the branches grow from the 

lower nodes of the aboveground part of the stem. 

The sprouting of branches from the buds of the un-

derground stem of Galʝga orientʘlis Lam. also begins 

when the 5th leaf is formed. From the budding phase of 

leguminous perennial herbs it is observed differences 

in the timing of its occurrence. in particular, in plants 

of Trifolium pratense L., the budding phase occurs 42 

days after the branching phase, and in Lotus cornicula-

tus L. after 12 days. 

Phases of budding and flowering in the year of 

sowing of leguminous perennial herbs are not typical 

for all species. In particular, the start of flowering phase 

in Lotus corniculatus L. began 60 days after sowing 

with the accumulation of the active temperatures by 

sowing 1059 Üʉ, and in Onobrychis arenaria Kit. on 2 

days later. Medicago sativa I. began to bloom on 10 

days after Lotus corniculatus L., and Trifolium pratense 

L. ï after 23 days with the accumulation of the sum of 

active temperatures by crops of 1519 ÜC. Galega orien-

talis Lam. and Melilotus albus L. did not bloom in the 

year of sowing. The absence of flowering of Melilotus 

albus L. is compensated for by large above-ground veg-

etative growth, and in Galega orientalis Lam., above-

ground growth per year is minimal. 

During the flowering phase, the plants of Lotus 

corniculatus L. form a bush of 20ï25 stems. 7 complex 

leaves are formed on each stem. Complex trigeminal 

leaves have 2 stipules. Simple leaves are oblong-

rounded, and stipules ï pointed. Branches are formed 

at the basis of the 2nd and subsequent complex leaves. 

Each branch bears 1ï3 complex leaflets with stipules. 

A flower develops at the base of the 4-7th complex 

leaves from the branches. 

Bush of Onobrychis arenaria Kit. includes up to 17 

stems. Eight complex leaves are formed on each stem. 

Each complex leaf contains 13ï17 simple leaflets. 

Leaves are odd-feathery lanceolate. At the base of the 

complex leaves is a small branch with 10ï12 simple 

leaves that are unpaired. A flower develops at the base 

of the 5th and subsequent complex leaves. 

Bush of Medicago sativa I. consists of 4 stems. 

Each stem includes 8 branches. Each branch bears 5-8 

complex leaves. Almost every bush stem forms a 

flower. 

Thus, in the year of sowing, Lotus corniculatus L., 

Onobrychis arenaria Kit., Medicago sativa I. and Trifo-

lium pratense L. develop in early summer sowing with-

out covertype of development, and the white-rumped 

Melilotus albus L. and Galega orientalis Lam. ï in win-

ter. Under unfavorable conditions of coverless sowing 

(pollution of soil with heavy metals above standard 

content, clogging of weeds, suppression of herbicide, 

acidic soil, insufficient supply of moisture and nutri-

ents) development of leguminous perennial herbs are 

delayed and can pass by winter type. 

Regrowth of leguminous perennial grasses after 

mowing occurs in 4-8 days, which depends on the pres-

ence of moisture in the soil and the accumulation of ac-

tive temperatures by crops of 73-166 Üʉ. Lotus cornic-

ulatus L. grows from the uncut part of the stem from 

the above-ground buds and buds located on the under-

ground part of the stem. Medicago sativa I. grows from 

buds located at the ground level, as well as from buds 

on the not cut part of the stem. Onobrychis arenaria Kit. 

and Trifolium pratense L. grow out of the buds located 

at ground level. Melilotus albus L. grows from the buds 

located on the unmixed part of the stem, but the initial 

growth is very slow. The buds develop small leaves, but 

their linear growth is almost absent. 

When the leguminous perennial herbs are sown 

and because of their very slow growth and develop-

ment, they are often overgrown with weeds. This re-

quires the use of herbicides. However, often in humid 

weather, single crop spraying is not enough. This is in-

fluenced by the linear growth of the herbs and the for-

mation of a leaf surface. Due to the intense growth and 

high abundance of Onobrychis arenaria Kit. and Meli-

lotus albus L., they protect themselves from the second 

wave of weeds and have a small grass weed percentage. 

Lotus corniculatus L. and Medicago sativa I. are more 

weedy but competitive with weeds. 

On the coverless crops of the listed herbs, only one 

herbicide treatment is sufficient, and in some wet years 

additional cultivation of the herbs requires Medicago 

sativa I. and Lotus corniculatus L. The least competi-

tive with weeds is the Trifolium pratense L., and espe-

cially Gal®ga orientalis Lam. These grasses, when cov-

ered with sowing, require two times the application of 

herbicides, and Galega orientalis Lam., under certain 

conditions, and three times. 

In competition with weeds, leguminous perennial 

herbs are arranged in the following order (from larger 

to smaller): Melilotus albus L., Onobrychis arenaria 

Kit., Medicago sativa I., Lotus corniculatus L., Trifo-

lium pratense L., Galega orientalis Lam. 

In the second mowing among leguminous peren-

nial herbs grow best in the sowing year of Lotus cor-

niculatus L., which already 21 days after mowing, with 

the accumulation of the sum of active temperatures of 

423 Üʉ, reaches the beginning of flowering phase. On-

obrychis arenaria Kit., Trifolium pratense L. and Medi-

cago sativa I. formed a second mowing in the early 

flowering phase, 46ï51 days after mowing, with the ac-

cumulation of the sum of active temperature scrops 

901ï989Üʉ. 



12 Sciences of Europe # 48, (2020) 

The bush of Onobrychis arenaria Kit. in the second 

mowing consists of 13 stems, each of which averages 8 

complex leaves. The flower is at the base of the 6th and 

following leaves. 3 flowers are formed on the central 

stem. Compared with the plants of Onobrychis arenaria 

Kit. In the first mowing , the second decreases the num-

ber of stems in the bush by 4, and the flower develops 

1 leaf higher. 

Medicago sativa I. has 4ï7 stems with 18 complex 

leaves on a single stem and 26 flowers. The flowers are 

placed on the first branch at the base of the 5th and sub-

sequent leaves. Compared to the first mowing, the sec-

ond one shows an increase in the number of stems in 

Medicago sativa I. by 3 stems. 

The bush of Trifolium pratense L. forms 22 stems, 

of which only 3 form a flower. As a rule, in the second 

mowing, flowering reaches those stems that did not 

flowering in the first mowing, so flowering is thinner, 

so a liquid bush of Trifolium pratense L. with many root 

leaves is formed. 

Melilotus albus L. in the second mowing forms 

only vegetative shoots. Initially, the regrowth begins 

very slowly with the buds on the not cut part of the 

stem. At a cutting height of 20 cm, 4 buds remain un-

damaged. the lower height ï 1 cm from the soil surface, 

the next ï 3 cm from the previous, the third ï 5 cm and 

the fourth ï 8 cm from the previous one. At the edges 

of the area around the perimeter, it grows more inten-

sively (up to 1 m from the edge of the site), which is 

due to more light coming into the plants growing at the 

edges of the site. This pattern is confirmed by re-

searches. However, 20 to 25 days after mowing, the 

plants of Melilotus albus L. also begin to grow out of 

the buds located at ground level. Melilotus albus L. 

plants that were not cut in the first mowing, in the first 

half of August, that is, 110 days after sowing, begin to 

dry out and do not reach the budding and flowering 

phases. 

Plants of Galega orientalis Lam. were growing un-

til late autumn. Like Melilotus albus L., their drying 

was observed 110 days after sowing. 130 days after 

sowing, the plants of Galega orientalis Lam. grazing 

plant are observed ï in late August ï early September. 

After the 2nd mowing of the grasses, Onobrychis 

arenaria Kit. grows out of the buds located on the not 

cut part of the stem, and also partly from the buds at the 

soil level. Medicago sativa I. grows from the buds at 

the soil level. 

The third sowing among leguminous perennial 

herbs in the year of sowing reaches only Lotus cornic-

ulatus L. in 57 days after mowing the 2nd sowing with 

the accumulation of the sum of active temperatures by 

its crops 1030Üʉ. 

Conclusions and offers. Summarizing the results 

of researches on the growth and development of legu-

minous perennial herbs in the year of sowing with high 

content in the soil of the moving forms of heavy metals 

of lead, cadmium and copper, it should be noted: legu-

minous perennial herbs have differences in both mor-

phological features and processes of growth and devel-

opment; According to the spring type, Lotus cornicula-

tus L., Onobrychis arenaria Kit., Medicago sativa I., 

Trifolium pratense L.in winter ï Galega orientalis Lam 

and Melilotus albus L.; the earliest reaches the flower-

ing onset of Lotus corniculatus L. in the 60th day after 

sowing and until the end of the growing season forms 2 

more mowing in the flowering start phase. Later Trifo-

lium pratense L. begins to bloom on 23 days after Lotus 

corniculatus L. glacier the third thrice. leaf. Most com-

petitive with weeds are Melunotus albus L. and On-

obrychis arenaria Kit. and, to say the least, Galega ori-

entalis Lam. and Trifolium pratense L. 
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АНОТАЦІЯ 

ʋ ʩʪʘʪʪʽ ʥʘʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ɦ ʦʜʦ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʪʠʤʫʣʷʪʦʨʽʚ ʨʦʩʪʫ, ʭʽʤʽʯʥʠʭ  ̔ʙʽʦʣʦʛʽʯʥʠʭ ʬʫʥʛʽʮʠʜʽʚ 

ʧʨʦʪʠ ʘʣʴʪʝʨʥʘʨʽʦʟʫ ʪʘ ʬʽʪʦʬʪʦʨʦʟʫ ʢʘʨʪʦʧʣʽ. ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ɦ ʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘ ʩʦʨʪʘʭ ʢʘʨʪʦʧʣʽ ʨʽʟʥʠʭ ʟʘ 

ʩʪʽʡʢʽʩʪʶ ʜʦ ʭʚʦʨʦʙ ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ ʟʥʠʞʫʻ ʨʦʟʚʠʪʦʢ ʧʘʪʦʛʝʥʽʚ ʘʣʴʪʝʨʥʘʨʽʦʟʫ ʥʘ 8,3ï47,0%, ʬʽʪʦʬʪʦʨʦʟʫ ï 

3,0ï55,7%; ʭʽʤʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ï ʥʘ 6,5-23,0% ʘʣʴʪʝʨʥʘʨʽʦʟʫ ʪʘ 1,5-25,3% ʬʽʪʦʬʪʦʨʦʟʫ; ʙʽʦʧʨʝʧʘʨʘʪʽʚ ï ʥʘ 7,7-

35,1% ʘʣʴʪʝʨʥʘʨʽʦʟʫ ʪʘ 3,5-33,5% ʬʽʪʦʬʪʦʨʦʟʫ. ɺʠʷʚʣʝʥʦ, ɦ ʦ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʙʫʣʠ ʪʘʢʽ ʭʽʤʽʯʥʽ ʧʨʝʧʘ-

ʨʘʪʠ, ʷʢ ɸʢʨʦʙʘʪ ʄʎ ʪʘ ɸʥʪʨʘʢʦʣ 70 WP, ʘ ʟ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ï ʌʽʪʦʩʧʦʨʠʥ-ʄ., ʪʘ ʟ ʨʝʛʫʣʷʪʦʨʽʚ 

ʨʦʩʪʫ ï ɻʫʤʽʩʦʣ. 

ABSTRACT 

The article is devoted to studying efficiency of growth-regulating chemicals, chemical and biological fungicidal 

agents against early blight and late blight of potato. It was established that usage of growth-regulating chemicals de-

creases evolution of pathogenic agents on breeds with different tolerance to early blight by 8,3 ï 47,0%, to late blight by 

3,0 ï 55,7%; using agrochemicals ï by 6,5 ï 23,0% for early blight and 1,5 - 25,3% for late blight; biological preparations 

ï by 7,7 ï 35,1% for early blight and 3,5 ï 33,5% for late blight. On the basis of the conducted study it was revealed that 

the most efficient agrochemicals were Akrobat MTs, Antrakol 70 WP, among biological preparations these were 

Fitosporyn-M, and among growth-regulating chemicals it was Gumisol. 

Ключові слова: ʢʘʨʪʦʧʣʷ, ʩʦʨʪ, Alternaria Solani, Phytophthora infestans, ʨʝʛʫʣʷʪʦʨʠ ʨʦʩʪʫ, ʬʫʥʛʽʮʠʜʠ, 

ʙʽʦʣʦʛʽʯʥʽ ʧʨʝʧʘʨʘʪʠ. 

Keywords: potato, breed, Alternaria Solani, Phytophthora infestans, early blight, late blight, evolution, 

growth-regulating chemicals, fungicidal agents, biological preparations.  
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Постановка проблеми 
ʅʘ ʩʴʦʛʦʜʥʽ ʚ ʋʢʨʘʾʥʽ ʙʣʠʟʴʢʦ 98% ʧʣʦʱ ʥʘʩʘ-

ʜʞʝʥʴ ʢʘʨʪʦʧʣʽ ʚʠʨʦʱʫʶʪʴ ʥʘ ʧʨʠʚʘʪʥʠʭ ʧʨʠʩʘʜʠ-
ʙʥʠʭ ʜʽʣʷʥʢʘʭ, ʘ ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʽʟʢʦʛʦ ʟʙʽʣʴ-
ʰʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʭʚʦʨʦʙ ʨʽʟʥʦʛʦ ʧʘʪʦʣʦʛʽʯʥʦʛʦ 
ʧʦʭʦʜʞʝʥʥʷ. ʈʦʟʤʽʨ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʻ ʥʝʟʥʘ-
ʯʥʠʤ, ʥʝʷʢʽʩʥʠʡ ʩʘʜʠʚʥʠʡ ʤʘʪʝʨʽʘʣ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ 
ʜʦʪʨʠʤʘʥʥʷ ʩʽʚʦʟʤʽʥ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʘʢʦʧʠʯʝʥʥʷ ʽ 
ʧʦʰʠʨʝʥʥʷ ʪʘʢʠʭ ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ, ʷʢ Alternaria 
Solani ʪʘ Phytophthora infestans, ̫ ʢʽ ʙʝʟ ʟʘʩʪʦʩʫ-
ʚʘʥʥʷ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʤʦʞʫʪʴ ʟʥʠʞʫʚʘʪʠ ʫʨʦ-
ʞʘʡʥʽʩʪʴ ʚ ʤʝʞʘʭ 60 % ʽ ʙʽʣʴʰʝ [1, 8].  
Аналіз останніх досліджень та публікацій 
ɻʦʣʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʫ ʟʘʭʠʩʪʽ ʢʘʨʪʦʧʣʽ ʚʽʜ 

ʭʚʦʨʦʙ ʻ ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʨʝʟʠʩʪʝʥʪʥʠʭ ʩʦʨʪʽʚ ʢʘʨ-
ʪʦʧʣʽ. ɸʣʝ ʥʘʞʘʣʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʽʡʢʠʭ ʩʦʨʪʽʚ ʥʝ 
ʜʘʻ ʧʦʚʥʽʩʪʶ ʟʘʭʠʩʪʠʪʠ ʥʘʩʘʜʞʝʥʥʷ ʢʘʨʪʦʧʣʽ ʚʽʜ 
ʨʽʟʥʦʾ ʽʥʬʝʢʮʽʾ, ʘ ʮʝ ʚʠʤʘʛʘʻ ʜʦʜʘʪʢʦʚʠʭ ʟʘʩʦʙʽʚ ʟʘ-
ʭʠʩʪʫ ʨʦʩʣʠʥ. ʉʪʽʡʢʽʩʪʴ ʜʦ Alternaria ʪʘ 
Phytophthora ʩʦʨʪʽʚ ʢʘʨʪʦʧʣʽ ʟ ʯʘʩʦʤ ʚʪʨʘʯʘʻʪʴʩʷ, ʘ 
ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʠʭ ʚʪʨʘʪ ʚʨʦʞʘʶ ʢʘʨʪʦʧʣʽ. 
ʅʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʯʝʥʠʭ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʩʫ-
ʯʘʩʥʠʡ ʽʥʪʝʛʨʦʚʘʥʠʡ ʟʘʭʠʩʪ ʨʦʩʣʠʥ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 
ʚʧʨʦʚʘʜʞʝʥʥʽ ʽʥʥʦʚʘʮʽʡʥʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘ-
ʨʘʪʽʚ, ʩʪʚʦʨʝʥʠʭ ʥʘ ʦʩʥʦʚʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʚʨʘ-
ʞʘʶʪʴ ʰʢʽʜʥʠʢʠ ʨʦʩʣʠʥ, ʟʙʫʜʥʠʢʠ ʭʚʦʨʦʙ ʽ ʙʫʨ'ʷʥʠ 
[10]. ɿʘ ʫʤʦʚ ʪʘʢʠʭ ʦʨʛʘʥʽʟʤʽʚ ʩʪʚʦʨʝʥʘ ʮʽʣʘ ʩʝʨʽʷ 
ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʷʢʽ ʚʦʣʦʜʽʶʪʴ ʰʠʨʦ-
ʢʠʤ ʩʧʝʢʪʨʦʤ ʟʘʭʠʩʥʦʾ ʜʽʾ, ʪʘ ʟʘ ʟʘʢʦʥʦʤ ʙʽʦʣʦʛʽʯʥʦʾ 
ʙʫʬʝʨʥʦʩʪʽ ʥʝ ʤʦʞʫʪʴ ʥʘʢʦʧʠʯʫʚʘʪʠʩʷ ʚ ʧʨʠʨʦʜ-
ʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʪʘ ʧʨʦʜʫʢʪʘʭ [8]. 
ʊʦʤʫ ʥʘ ʩʴʦʛʦʜʥʽ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚ-

ʥʠʭ ʟʘʭʦʜʽʚ ʫ ʟʘʭʠʩʪʽ ʨʦʩʣʠʥ ʚʽʜ ʭʚʦʨʦʙ ʻ ʟʘʩʪʦʩʫ-
ʚʘʥʥʷ ʬʫʥʛʽʮʠʜʽʚ. ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʫ ʙʦʨʦʪʴʙʽ ʟ ʘʣʴ-
ʪʝʨʥʘʨʽʦʟʦʤ ʪʘ ʬʽʪʦʬʪʦʨʦʟʦʤ ʻ ʚʩʝ ʞ ʪʘʢʠ ʚʠʢʦʨʠ-
ʩʪʘʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʢʦʥʪʘʢʪʥʦʾ ʪʘ ʢʦʤʙʽʥʦʚʘʥʦʾ ʜʽʾ 
[2]. 
ɺʽʪʯʠʟʥʷʥʽ ʚʯʝʥʽ ʫ ʩʚʦʾʭ ʧʨʘʮʷʭ [7] ʚʽʜʤʽʯʘʶʪʴ, 

ʱʦ ʟʘʭʠʩʪ ʙʘʜʠʣʣʷ ʧʦʪʨʽʙʥʦ ʧʦʯʠʥʘʪʠ ʚʽʜ ʤʦʤʝʥʪʫ 
ʧʦʷʚʠ ʟʘʭʚʦʨʶʚʘʥʴ (ʫʨʘʞʝʥʽʩʪʴ ʙʘʜʠʣʣʷ 3ï5%), ʱʦ 
ʟʥʘʯʥʦ ʟʤʝʥʰʫʚʘʪʠʤʝ ʚʪʨʘʪʠ ʫʨʦʞʘʶ.  
ʋ ʜʝʷʢʠʭ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ ʩʝʨʝʜʥʽʤ ʯʠʩʣʦʤ 

ʦʙʨʦʙʦʢ ʥʘʩʘʜʞʝʥʴ ʢʘʨʪʦʧʣʽ ʩʷʛʘʻ 8ï10 ʨʘʟʽʚ ʟʘ ʩʝ-
ʟʦʥ. ɯ ʙʘʛʘʪʦ ʚʯʝʥʠʭ, ʧʨʠʡʰʣʠ ʜʦ ʚʠʩʥʦʚʢʫ, ʱʦ ʙʦ-
ʨʦʪʴʙʘ ʟ ʨʘʥʥʴʦʶ ʪʘ ʧʽʟʥʴʦʶ ʧʣʷʤʠʩʪʦʩʪʷʤʠ 
ʣʠʩʪʢʽʚ ʧʦʚʠʥʥʘ ʙʫʪʠ ʽʥʪʝʛʨʦʚʘʥʘ ʚ ʻʜʠʥʫ ʩʭʝʤʫ. 
ʅʝʚʽʜôʻʤʥʫ ʨʦʣʴ ʫ ʜʘʥʦʤʫ ʥʘʧʨʷʤʽ ʚʩʝ ʞ ʪʘʢʠ 
ʚʽʜʽʛʨʘʻ ʩʪʫʧʽʥʴ ʩʪʽʡʢʦʩʪʽ ʩʦʨʪʽʚ ʢʘʨʪʦʧʣʽ ʜʦ ʬʽʪʦ-
ʧʘʪʦʛʝʥʽʚ. ʊʦʤʫ, ʫʚʘʛʫ ʧʦʪʨʽʙʥʦ ʥʘʜʘʚʘʪʠ ʩʦʨʪʘʤ 
ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʠʤ (ʥʘ ʨʽʚʥʽ 7ï
8 ʙʘʣʽʚ) ʩʪʫʧʝʥʝʤ ʧʦʣʴʦʚʦʾ ʩʪʽʡʢʦʩʪʽ, ʘʜʞʝ ʾʭ ʚʠʨʦ-
ʱʫʚʘʥʥʷ ʜʦʟʚʦʣʠʪʴ ʟʥʠʟʠʪʠ ʟʘʪʨʘʪʠ ʥʘ ʟʘʩʪʦʩʫ-
ʚʘʥʥʷ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʪʘ ʧʽʜʚʠʱʠʪʠ ʚʨʦʞʘʡʥʽʩʪʴ 
ʙʫʣʴʙ [3, 9 ]. 
ɹʘʛʘʪʦ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ, ʱʦ ʩʘʤʝ 

ʩʪʠʤʫʣʷʪʦʨʠ ʨʦʩʪʫ ʪʘ ʙʽʦʧʨʝʧʘʨʘʪʠ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘ-
ʶʪʴ ʥʘ ʧʦʰʠʨʝʥʥʷ ʽ ʨʦʟʚʠʪʦʢ ʧʣʷʤʠʩʪʦʩʪʝʡ ʣʠʩʪʷ 
ʢʘʨʪʦʧʣʽ [5]. ʊʘʢʽ ʘʚʪʦʨʠ, ʷʢ ɺ.ʇ ɹʦʨʦʚʘ ʪʘ ɻ.ʉ. ɯʚʘ-
ʥʦʚʘ [4], ʚʚʘʞʘʶʪʴ, ʱʦ ʦʙʨʦʙʢʘ ʙʽʦʧʨʝʧʘʨʘʪʘʤʠ ʥʝ 
ʪʽʣʴʢʠ ʧʽʜʚʠʱʫʚʘʣʘ ʩʪʽʡʢʽʩʪʴ ʧʨʦʪʠ ʭʚʦʨʦʙ, ʘ ʡ 
ʩʧʨʠʷʣʘ ʚ ʦʪʨʠʤʘʥʥʽ ʙʽʣʴʰ ʨʘʥʥʽʭ ʩʭʦʜʽʚ ʢʘʨʪʦʧʣʽ 
(ʥʘ 5ï7 ʜʥʽʚ) ʪʘ ʚʠʩʦʢʫ ʫʨʦʞʘʡʥʽʩʪʴ ʜʦ 570 ʮ/ʛʘ. 
Мета досліджень ʧʦʣʷʛʘʣʘ ʫ ʚʠʚʯʝʥʥʽ ʝʬʝʢ-

ʪʠʚʥʦʩʪʽ ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ, ʭʽʤʽʯʥʠʭ ʽ ʙʽʦʣʦʛʽʯʥʠʭ 
ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʨʽʟʥʠʭ ʟʘ ʩʪʽʡʢʽʩʪʶ ʩʦʨʪʘʭ ʢʘʨʪʦʧʣʽ 

ʧʨʦʪʠ ʘʣʴʪʝʨʥʘʨʽʦʟʫ ʪʘ ʬʽʪʦʬʪʦʨʦʟʫ ʚ ʧʦʣʴʦʚʠʭ 
ʫʤʦʚʘʭ. 
Методика досліджень  
ʅʘʫʢʦʚʦ-ʧʦʣʴʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʫ 

2013-2015 ʨʦʢʘʭ ʥʘ ʜʦʩʣʽʜʥʦʤʫ ʧʦʣʽ ɾʠʪʦʤʠʨʩʴ-
ʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʘʛʨʦʝʢʦʣʦʛʽʯʥʦʛʦ ʋʥʽʚʝʨʩʠʪʝʪʫ 
ʫ ʩ. ɺʝʣʠʢʘ ɻʦʨʙʘʰʘ ʏʝʨʥʷʭʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ɾʠʪʦ-
ʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɻʨʫʥʪ ʷʩʥʦ-ʩʽʨʠʡ ʣʽʩʦʚʠʡ ʦʧʽʜʟʦ-
ʣʝʥʠʡ. ɻʨʫʥʪʦʚʘ ʩʫʤʽʰ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʷ ʪʘʢʠʤʠ 
ʧʦʢʘʟʥʠʢʘʤʠ:  
ʨʅ ï 5,8; ʚʤʽʩʪ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ 19,05%; 

ʘʟʦʪʫ (N ) ï 1,14%; ʬʦʩʬʦʨʫ (P2 O5) ʧʦ ʂʽʨʩʘʥʦʚʫ ï 
160,0 ʤʛ/100 ʛ ˇʨʫʥʪʫ; ʚʤʽʩʪ ʦʙʤʽʥʥʦʛʦ ʢʘʣʽʶ (ʂ2 ʆ) 
ʧʦ ʂʽʨʩʘʥʦʚʫ ï 6,0 ʤʛ/ 100 ʛ ˇʨʫʥʪʫ. 
ʅʘʤʠ ʚʠʚʯʘʣʦʩʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʨʽʟʥʠʭ ʟʘ ʩʪʽʡʢʽʩʪʶ ʜʦ ʭʚʦʨʦʙ ʩʦʨʪʘʭ 
ʢʘʨʪʦʧʣʽ: ɹʦʥʫʩ (ʚʽʜʥʦʩʥʦʩʪʽʡʢʠʡ), ɺʝʜʨʫʟʢʘ (ʩʝ-
ʨʝʜʥʴʦʩʪʽʡʢʠʡ) ʪʘ ɻʣʘʟʫʨʥʘ (ʩʧʨʠʡʥʷʪʣʠʚʠʡ).  
ʅʘ ʜʦʩʣʽʜʥʦʤʫ ʧʦʣʽ ʜʽʣʷʥʢʠ ʨʦʟʪʘʰʦʚʫʚʘʣʠ 

ʤʝʪʦʜʦʤ ʨʝʥʜʦʤʽʟʘʮʽʾ ʟʘ ʤʝʪʦʜʠʢʦʶ ɹ. ɸ. ɼʦʩʧʝ-
ʭʦʚʘ [6] ʫ ʯʦʪʠʨʴʦʭʢʨʘʪʥʽʡ ʧʦʚʪʦʨʥʦʩʪʽ. 
ʌʫʥʛʽʮʠʜʥʘ ʦʙʨʦʙʢʘ ʨʦʩʣʠʥ, ʷʢʘ ʙʫʣʘ ʧʝʨʰʦʶ - 
ʧʨʦʚʦʜʠʣʠ ʟʘ ʧʦʷʚʠ ʧʦʯʘʪʢʦʚʠʭ ʩʠʤʧʪʦʤʽʚ ʭʚʦʨʦʙ, 
ʘ ʜʨʫʛʫ - ʥʘ 14 ʜʦʙʫ ʧʽʩʣʷ ʧʝʨʰʦʾ.  
ɺʩʽ ʦʙʣʽʢʠ ʨʦʩʣʠʥ ʧʨʦʚʦʜʠʣʠʩʴ ʟʘ ʬʘʟʘʤʠ ʨʦ-

ʟʚʠʪʢʫ ʨʦʩʣʠʥ: ʩʭʦʜʠ, ʙʫʪʦʥʽʟʘʮʽʷ, ʮʚʽʪʽʥʥʷ ʽ ʟʘ ʟʘ-
ʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ ʤʝʪʦʜʠʢʘʤʠ. 
ɹʫʣʴʙʠ ʧʝʨʝʜ ʩʘʜʽʥʥʷʤ ʦʙʨʦʙʣʷʣʠ ʨʝʛʫʣʷʪʦ-

ʨʘʤʠ ʨʦʩʪʫ (ʇʦʪʝʡʪʽʥ, ʚ.ʨ., ɻʫʤʽʩʦʣ, ʨ., ɹʽʦʣʘʥ, 
ʚ.ʩ.ʨ.). ʇʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ ʥʘʩʘʜʞʝʥʥʷ ʨʦʩʣʠʥ ʚʢʣʶ-
ʯʘʚ ʦʙʧʨʠʩʢʫʚʘʥʥʷ: ʂʦʥʩʝʥʪʦ 450 Sʉ, ʢ.ʩ., ɸʢʨʦʙʘʪ 
ʄʎ ʚ.ʛ., ɸʥʪʨʘʢʦʣ 70 WP, ʟ.ʧ. ʪʘ ʇʩʝʚʜʦʙʘʢʪʝʨʽʥ-2, 
ʚ.ʨ., ʊʨʠʭʦʬʽʪ, ʨ. ʽ ʌʽʪʦʩʧʦʨʠʥ ï ʄ, ʧ. ʟʛʽʜʥʦ ʨʝʢʦ-
ʤʝʥʜʦʚʘʥʠʭ ʥʦʨʤ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ. 
Результати досліджень 
ʈʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʚʧʣʠʚ ʧʨʝʧʘʨʘʪʽʚ ʨʽʟʥʦʛʦ 
ʧʦʭʦʜʞʝʥʥʷ ʥʘ ʨʦʟʚʠʪʦʢ ʘʣʴʪʝʨʥʘʨʽʦʟʫ ʢʘʨʪʦʧʣʽ. 
ɿʙʫʜʥʠʢʠ ʘʣʴʪʝʨʥʘʨʽʦʟʫ ʽ ʬʽʪʦʬʪʦʨʦʟʫ ʩʫʤʽʩʥʦ ʧʘ-
ʨʘʟʠʪʫʶʪʴ ʥʘ ʨʦʩʣʠʥʘʭ ʢʘʨʪʦʧʣʽ, ʦʩʦʙʣʠʚʦ, ʥʘ ʩʦʨ-
ʪʘʭ ʟ ʥʠʟʴʢʦʶ ʩʪʽʡʢʽʩʪʶ. ʇʦʷʚʘ ʨʘʥʥʽʭ ʩʠʤʧʪʦʤʽʚ 
ʩʫʭʦʾ ʧʣʷʤʠʩʪʦʩʪʽ ʢʘʨʪʦʧʣʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʜʘʣʴ-
ʰʠʡ ʨʦʟʚʠʪʦʢ ʬʽʪʦʬʪʦʨʦʟʫ. ʄʠ ʚʠʷʚʠʣʠ, ʱʦ ʘʣʴʪʝʨ-
ʥʘʨʽʦʟ ʧʦʯʘʚ ʜʝʱʦ ʨʘʥʽʰʝ ʧʨʦʷʚʣʷʪʠʩʴ ʟʘ ʬʽʪʦʬʪʦ-
ʨʦʟ. ɯ, ʫ ʬʘʟʫ ʩʭʦʜʽʚ ʫʨʘʞʝʥʥʷ Alternaria solani ʙʫʣʦ 
ʚʞʝ ʙʽʣʴʰʠʤ, ʥʽʞ Phytophthora infestans. ʈʦʟʚʠʪʦʢ 
ʭʚʦʨʦʙʠ ʫ ʢʦʥʪʨʦʣʽ ʥʘ ʩʦʨʪʽ ɹʦʥʫʩ, ʷʢʠʡ ʻ ʚʽʜʥʦʩʥʦ 
ʩʪʽʡʢʠʤ, ʩʷʛʘʚ 3,5% (ʪʘʙʣ. 1). 
ʋ ʬʘʟʫ ʙʫʪʦʥʽʟʘʮʽʾ ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʚ 

5,7%, ʘ ʧʽʜ ʯʘʩ ʮʚʽʪʽʥʥʷ ï 9,5%. ʉʦʨʪ ɻʣʘʟʫʨʥʘ, ʷʢʠʡ 
ʻ ʩʧʨʠʡʥʷʪʣʠʚʠʤ ʤʘʚ ʧʦʢʘʟʥʠʢʠ, ʚʽʜʧʦʚʽʜʥʦ, 18,1%, 
35,5% ʪʘ 50,0% . 
ʇʦʢʘʟʥʠʢʠ ʫʨʘʞʝʥʥʷ, ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝ-

ʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ ʽʩʪʦʪʥʦ ʥʝ ʟʤʽʥʠʣʠʩʷ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 
ʢʦʥʪʨʦʣʝʤ. ʈʦʟʚʠʪʦʢ ʭʚʦʨʦʙʠ ʩʢʣʘʜʘʚ 2,7ï47,0% ʽ 
ʟʘʣʝʞʘʚ ʚʽʜ ʬʘʟʠ ʧʨʦʚʝʜʝʥʥʷ ʦʙʣʽʢʫ ʪʘ ʚʠʧʨʦʙʦ-
ʚʫʚʘʥʦʛʦ ʧʨʝʧʘʨʘʪʫ. 
ɿʘʩʪʦʩʫʚʘʥʥʷ ʬʫʥʛʽʮʠʜʽʚ, ʩʫʪʪʻʚʦ ʟʥʠʟʠʣʦ ʨʦ-

ʟʚʠʪʦʢ ʘʣʴʪʝʨʥʘʨʽʦʟʫ. ɯ, ʧʽʜ ʯʘʩ ʮʚʽʪʽʥʥʷ ʧʦʢʘʟʥʠʢ 
ʫʨʘʞʝʥʥʷ ʩʧʨʠʡʥʷʪʣʠʚʦʛʦ ʩʦʨʪʫ ɻʣʘʟʫʨʥʘ ʟʥʠʟʠʚʩʷ 
ʤʘʡʞʝ ʥʘ 60,0% ʽ ʩʪʘʥʦʚʠʚ 21,5ï23,0%, ʟʘʣʝʞʥʦ ʚʽʜ 
ʟʘʩʪʦʩʦʚʫʚʘʥʦʛʦ ʧʨʝʧʘʨʘʪʫ. ʆʪʞʝ ʝʬʝʢʪʠʚʥʽʩʪʴ 
ʬʫʥʛʽʮʠʜʽʚ ʥʘʡʢʨʘʱʝ ʧʨʦʷʚʠʣʘʩʷ ʥʘ ʥʝʩʪʽʡʢʦʤʫ 
ʩʦʨʪʽ, ʽ ʨʽʟʥʠʮʷ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʨʦʟʚʠʪʢʫ ʚ ʢʦʥʪʨʦʣʽ 
ʪʘ ʜʦʩʣʽʜʥʦʤʫ ʚʘʨʽʘʥʪʽ ʙʫʣʘ ʥʘʡʙʽʣʴʰʦʶ. 
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ʑʦʜʦ ʙʽʦʧʨʝʧʘʨʘʪʽʚ, ʪʦ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ 
ʫ ʩʠʩʪʝʤʽ ʟʘʭʠʩʪʫ ʢʘʨʪʦʧʣʽ ʚʽʜ ʘʣʴʪʝʨʥʘʨʽʦʟʫ ʚʠ-
ʷʚʠʚʩʷ ʌʽʪʦʩʧʦʨʠʥ-ʄ. ɯ ʫʨʘʞʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʥʷʤ 

ʩʪʽʡʢʦʛʦ ʩʦʨʪʫ ɹʦʥʫʩ ʩʪʘʥʦʚʠʣʦ 2,9ï7,9%, ʩʝʨʝʜʥʴ-
ʦʩʪʽʡʢʦʛʦ ʩʦʨʪʫ ɺʝʜʨʫʟʢʘ ï 8,7ï22,1%, ʘ ʩʧʨʠʡʥʷʪ-
ʣʠʚʦʛʦ ʩʦʨʪʫ ɻʣʘʟʫʨʥʘ ï 12,7ï34,0%, ʟʘʣʝʞʥʦ ʚʽʜ 
ʧʝʨʽʦʜʫ ʧʨʦʚʝʜʝʥʥʷ ʦʙʣʽʢʽʚ. 

ʊʘʙʣʠʮʷ 1 

ɺʧʣʠʚ ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ, ʭʽʤʽʯʥʠʭ ʪʘ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʫʨʘʞʝʥʥʷ ʘʣʴʪʝʨʥʘʨʽʦʟʦʤ ʨʽʟʥʠʭ ʟʘ 

ʩʪʽʡʢʽʩʪʶ ʩʦʨʪʽʚ (ʩʝʨʝʜʥʻ ʟʘ 2013ï2015 ʨʨ.). 

ɺʘʨʽʘʥʪ ʜʦʩʣʽʜʫ 

ʈʦʟʚʠʪʦʢ ʘʣʴʪʝʨʥʘʨʽʦʟʫ ʥʘ ʨʦʩʣʠʥʘʭ ʩʦʨʪʫ, % 

ɹʦʥʫʩ  

(ʚʽʜʥʦʩʥʦʩʪʽʡʢʠʡ) 

ɺʝʜʨʫʩʢʘ 

(ʩʝʨʝʜʥʴʦʩʪʽʡʢʠʡ) 

ɻʣʘʟʫʨʥʘ 

(ʩʧʨʠʡʥʷʪʣʠʚʠʡ) 

ʩʭ. ʙ. ʮ. ʩʭ. ʙ. ʮ. ʩʭ. ʙ. ʮ. 

ʂʦʥʪʨʦʣʴ (ʙʝʟ ʦʙʨʦʙʢʠ) 3,5 5,7 9,5 10,5 17,3 25,7 18,1 35,5 50,0 

ʈʝʛʫʣʷʪʦʨʠ ʨʦʩʪʫ 

ʇʦʪʝʡʪʽʥ, ʚ.ʨ. (200 ʤʛ/ʪ) 3,0 5,0 8,3 9,7 14,7 24,1 17,0 33,7 47,0 

ɻʫʤʽʩʦʣ, ʨ. (2 ʣ/ʪ) 2,7 5,1 9,0 9,5 14,0 22,5 16,5 30,0 40,3 

ɹʽʦʣʘʥ, ʚ.ʩ.ʨ. (2,5 ʤʣ/ʪ) 2,9 5,7 8,7 9,5 14,3 24,5 16,7 31,5 45,5 

ʅɯʈ05, %   0,5   1,7   2,9 

ʍʽʤʽʯʥʽ ʧʨʝʧʘʨʘʪʠ 

ʂʦʥʩʝʥʪʦ 450 Sʉ, ʢ.ʩ. (2,0 ʣ/ʛʘ) 2,7 4,5 6,7 7,1 10,5 15,5 5,1 15,8 21,5 

ɸʢʨʦʙʘʪ ʄʎ, ʚ.ʛ. (2,0 ʢʛ/ʛʘ) 2,7 4,3 6,5 7,0 10,3 15,0 5,5 16,0 22,7 

ɸʥʪʨʘʢʦʣ, ʟ.ʧ. (1,5 ʢʛ/ʛʘ) 2,9 4,7 6,5 7,3 12,5 16,1 6,0 17,5 23,0 

ʅɯʈ05, %   0,3   0,7   1,1 

ɹʽʦʧʨʝʧʘʨʘʪʠ 

ʇʩʝʚʜʦʙʘʢʪʝʨʽʥ-2, ʚ.ʨ. (1,0 ʣ/ʪ) 2,9 4,9 8,1 8,9 12,7 20,5 12,5 21,7 34,4 

ʊʨʠʭʦʬʽʪ,ʨ. (5,0 ʣ/ʛʘ) 3,0 5,0 7,7 8,5 12,5 19,5 13,0 23,5 35,1 

ʌʽʪʦʩʧʦʨʠʥ ï ʄ, ʧ. (3,0 ʢʛ/ʛʘ) 2,9 4,8 7,9 8,7 14,1 22,1 12,7 22,7 34,0 

ʅɯʈ05, %   0,4   1.2   2,4 

ʇʨʠʤʽʪʢʘ: ʩʭ. ï ʩʭʦʜʠ, ʙ. ï ʙʫʪʦʥʽʟʘʮʽʷ, ʮ. ï ʮʚʽʪʽʥʥʷ 

 

ɺʩʝ ʞ ʪʘʢʠ, ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʨʦʟʚʠʪʦʢ ʘʣʴ-

ʪʝʨʥʘʨʽʦʟʫ ʚʽʜʤʽʯʝʥʠʡ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʭʽʤʽʯʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʙʽʦʣʦʛʽʯʥʠʤʠ ʽ ʦʩʦʙʣʠʚʦ 

ʟ ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʫ. 

ʇʨʠ ʟʜʽʡʩʥʝʥʥʽ ʦʙʣʽʢʽʚ ʫ ʬʘʟʫ ʩʭʦʜʽʚ ʢʘʨʪʦʧʣʽ 

ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʤʘʩʦʚʦʛʦ ʧʨʦʷʚʫ ʬʽʪʦʬʪʦʨʦʟʫ ʥʘ 

ʨʦʩʣʠʥʘʭ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʩʪʽʡʢʦʩʪʽ ʩʦʨʪʫ ʪʘ ʟʘʩʪʦʩʦ-

ʚʫʚʘʥʦʛʦ ʧʨʝʧʘʨʘʪʫ. ɿʘʭʚʦʨʶʚʘʥʥʷ ʚ ʩʝʨʝʜʥʴʦʤʫ 

ʩʪʘʥʦʚʠʣʦ 0,3ï10,3% ʫ ʢʦʥʪʨʦʣʽ ʪʘ 0,3ï7,5% ʫ 

ʚʘʨʽʘʥʪʘʭ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ 

(ʪʘʙʣ. 2).

ʊʘʙʣʠʮʷ 2 

ɺʧʣʠʚ ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ, ʭʽʤʽʯʥʠʭ ʪʘ ʙʽʦʧʨʝʧʘʨʘʪʽʚ ʥʘ ʫʨʘʞʝʥʥʷ ʬʽʪʦʬʪʦʨʦʟʦʤ ʨʽʟʥʠʭ ʟʘ ʩʪʽʡʢʽʩʪʶ ʩʦʨʪʽʚ 

ʢʘʨʪʦʧʣʽ (ʩʝʨʝʜʥʻ ʟʘ 2013ï2015 ʨʨ.) 

ɺʘʨʽʘʥʪ ʜʦʩʣʽʜʫ 

ʈʦʟʚʠʪʦʢ ʬʽʪʦʬʪʦʨʦʟʫ ʥʘ ʨʦʩʣʠʥʘʭ ʩʦʨʪʫ, % 

ɹʦʥʫʩ 

(ʚʽʜʥʦʩʥʦʩʪʽʡʢʠʡ) 

ɺʝʜʨʫʩʢʘ 

(ʩʝʨʝʜʥʴʦʩʪʽʡʢʠʡ) 

ɻʣʘʟʫʨʥʘ 

(ʩʧʨʠʡʥʷʪʣʠʚʠʡ) 

ʩʭ. ʙ. ʮ. ʩʭ. ʙ. ʮ. ʩʭ. ʙ. ʮ. 

ʂʦʥʪʨʦʣʴ (ʙʝʟ ʦʙʨʦʙʢʠ) 0,3 1,7 3,5 3,9 15,3 25,5 10,3 45,6 75,0 

ʈʝʛʫʣʷʪʦʨʠ ʨʦʩʪʫ 

ʇʦʪʝʡʪʽʥ, ʚ.ʨ. (200 ʤʛ/ʪ) 0,5 2,0 3,7 3,7 14,5 20,3 5,7 33,4 55,7 

ɻʫʤʽʩʦʣ, ʨ. (2 ʣ/ʪ) 0,3 1,5 3,5 3,5 14,0 17,7 5,0 23,2 41,5 

ɹʽʦʣʘʥ, ʚ.ʩ.ʨ. (2,5 ʤʣ/ʪ) 0,3 1,3 3,0 3,5 15,0 17,0 6,1 27,9 45,5 

ʅɯʈ05, %   0,2   1,2   3,3 

ʍʽʤʽʯʥʽ ʧʨʝʧʘʨʘʪʠ 

ʂʦʥʩʝʥʪʦ 450 Sʉ, ʢ.ʩ. 

(2,0 ʣ/ʛʘ) 
0,5 1,0 1,7 3,5 7,1 10,3 4,3 20,5 25,3 

ɸʢʨʦʙʘʪ ʄʎ, ʚ.ʛ. (2,0 ʢʛ/ʛʘ) 0,3 1,1 1,5 3,0 7,0 10,0 4,5 21,0 24,5 

ɸʥʪʨʘʢʦʣ, ʟ.ʧ. (1,5 ʢʛ/ʛʘ) 0,3 1,1 2,0 3,3 7,5 11,5 4,0 20,7 25,0 

ʅɯʈ05, %   0,8   1,3   2,5 

ɹʽʦʧʨʝʧʘʨʘʪʠ 

 

ʇʩʝʚʜʦʙʘʢʪʝʨʽʥ-2, ʚ.ʨ. (1,0 ʣ/ʪ) 0,5 1,7 3,5 4,0 9,5 15,3 5,5 21,1 30,7 

ʊʨʠʭʦʬʽʪ,ʨ. (5,0 ʣ/ʛʘ) 0,3 1,5 3,7 4,3 9,7 16,7 6,7 25,5 33,5 

ʌʽʪʦʩʧʦʨʠʥ ï ʄ, ʧ. (3,0 ʢʛ/ʛʘ) 0,3 1,5 3,7 4,5 9,0 16,7 7,5 25,3 31,5 

ʅɯʈ05, %   0,3   1,4   2,7 
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ʋ ʢʦʥʪʨʦʣʽ ʧʽʜ ʯʘʩ ʙʫʪʦʥʽʟʘʮʽʾ ʫʨʘʞʝʥʥʷ 

ʬʽʪʦʬʪʦʨʦʟʦʤ ʜʝʱʦ ʟʨʦʩʣʦ, ʦʩʦʙʣʠʚʦ ʫ ʩʧʨʠʡʥʷʪ-

ʣʠʚʦʛʦ ʜʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʦʨʪʫ ɻʣʘʟʫʨʥʘ ʽ ʩʪʘʥʦ-

ʚʠʣʦ 15,3%. ɹʫʣʘ ʚʽʜʤʽʯʝʥʘ ʪʝʥʜʝʥʮʽʷ ʱʦʜʦ ʟʥʠ-

ʞʝʥʥʷ ʨʦʟʚʠʪʢʫ ʬʽʪʦʬʪʦʨʦʟʫ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʨʝ-

ʧʘʨʘʪʽʚ. ɯ ʚʩʝ ʞ ʪʘʢʠ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʫ 

ʮʴʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʚʠʷʚʠʣʘʩʴ ʛʨʫʧʘ ʭʽʤʽʯʥʠʭ ʧʨʝʧʘ-

ʨʘʪʽʚ. ɰʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʤʝʥʰʠʣʦ ʤʘʡʞʝ ʥʘ 50,0% 

ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ (7,0ï7,5%) ʫʨʘʞʝʥʥʷ ʟʘʭʚʦ-

ʨʶʚʘʥʥʷʤ. ɯʥʪʝʥʩʠʚʥʦʩʪʽ ʥʘʙʫʚ ʬʽʪʦʬʪʦʨʦʟ ʢʘʨ-

ʪʦʧʣʽ ʫ ʬʘʟʫ ʮʚʽʪʽʥʥʷ ʽ ʜʦʩʷʛʘʚ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʦ-

ʟʚʠʪʢʫ. ʋ ʢʦʥʪʨʦʣʽ, ʜʝ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʞʦʜʥʦʛʦ 

ʟ ʧʨʝʧʘʨʘʪʽʚ, ʙʫʚ ʥʘʡʙʽʣʴʰʠʤ ʨʦʟʚʠʪʦʢ ʭʚʦʨʦʙʠ.  

ʆʪʞʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ, 

ʭʽʤʽʯʥʠʭ ʪʘ ʙʽʦʬʫʥʛʽʮʠʜʽʚ ʜʦʟʚʦʣʠʣʦ ʩʫʪʪʻʚʦ ʟʤʝʥ-

ʰʠʪʠ ʨʽʚʝʥʴ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ. ʅʘʡʤʝʥʰʘ ʝʬʝʢ-

ʪʠʚʥʽʩʪʴ ʫ ʩʠʩʪʝʤʽ ʟʘʭʠʩʪʫ ʧʨʦʪʠ ʬʽʪʦʬʪʦʨʦʟʫ ʙʫʣʘ 

ʟʘ ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʫ. ɺʧʣʠʚ ʾʭ ʥʘ ʟʙʫʜʥʠʢʘ ʻ ʥʝ 

ʧʨʷʤʠʤ, ʘ ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʤ. ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚ 

ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ ʥʘ ʨʦʩʣʠʥʠ ʧʦʣʷʛʘʻ ʫ ʧʦʢʨʘʱʝʥʥʽ 

ʾʭ ʨʦʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ ʽ ʧʽʜʚʠʱʝʥʥʽ ʽʤʫʥʽʪʝʪʫ ʜʦ ʭʚʦ-

ʨʦʙ. ɸ ʫ ʚʘʨʽʘʥʪʘʭ, ʜʝ ʙʫʣʴʙʠ ʧʝʨʝʜ ʩʘʜʽʥʥʷʤ 

ʦʙʨʦʙʣʷʣʠ ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʫ, ʨʦʟʚʠʪʦʢ ʬʽʪʦʬʪʦ-

ʨʦʟʫ ʧʽʜ ʯʘʩ ʮʚʽʪʽʥʥʷ ʩʪʘʥʦʚʠʚ 41,5% (ɻʫʤʽʩʦʣ) ʪʘ 

55,7% (ʇʦʪʝʡʪʽʥ).  

ʌʫʥʛʽʮʠʜʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʟʚʦʣʠʣʦ ʩʫʪʪʻʚʦ 

ʟʤʝʥʰʠʪʠ ʨʦʟʚʠʪʦʢ ʬʽʪʦʬʪʦʨʦʟʫ. ʊʘʢʽ ʧʨʝʧʘʨʘʪʠ, 

ʷʢ ʂʦʥʩʝʥʪʦ 450 Sʉ, ɸʢʨʦʙʘʪ ʄʎ ʪʘ ɸʥʪʨʘʢʦʣ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʜʽʶʯʦʶ ʨʝʯʦʚʠʥʦʶ ʪʘ ʤʝʭʘʥʽʟʤʦʤ 

ʜʽʾ ʥʘ ʟʙʫʜʥʠʢʘ. ʇʝʨʰʠʡ ʧʨʝʧʘʨʘʪ ʻ ʪʨʘʥ-

ʩʣʘʤʽʥʘʨʥʦ-ʩʠʩʪʝʤʥʠʤ, ʜʨʫʛʠʡ ï ʩʠʩʪʝʤʥʠʤ ʽ 

ʪʨʝʪʽʡ ï ʢʦʥʪʘʢʪʥʠʤ. ʎʽ ʬʫʥʛʽʮʠʜʠ ʙʫʣʠ ʜʦʩʠʪʴ 

ʝʬʝʢʪʠʚʥʠʤʠ ʱʦʜʦ ʟʥʠʞʝʥʥʷ ʨʦʟʚʠʪʢʫ ʭʚʦʨʦʙʠ ʥʘ 

ʨʽʟʥʠʭ ʟʘ ʩʪʽʡʢʽʩʪʶ ʩʦʨʪʘʭ ʢʘʨʪʦʧʣʽ. ʇʦʢʘʟʥʠʢ ʫʨʘ-

ʞʝʥʥʷ ʫ ʩʧʨʠʡʥʷʪʣʠʚʦʛʦ ʜʦ ʬʽʪʦʬʪʦʨʦʟʫ ʩʦʨʪʫ ɻʣʘ-

ʟʫʨʥʘ ʧʽʜ ʯʘʩ ʮʚʽʪʽʥʥʷ ʟʥʠʟʠʚʩʷ ʚʽʜ 75,0% ʜʦ 24,5% 

(ɸʢʨʦʙʘʪ ʄʎ), ʘ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʂʦʥʩʝʥʪʦ 450 Sʉ 

ʪʘ ɸʥʪʨʘʢʦʣʫ ʨʦʟʚʠʪʦʢ ʭʚʦʨʦʙʠ ʥʘ ʮʴʦʤʫ ʩʦʨʪʽ ʢʘʨ-

ʪʦʧʣʽ ʩʪʘʥʦʚʠʚ 25,3% ʪʘ 25,0%, ʚʽʜʧʦʚʽʜʥʦ. 

ɸ ʦʪ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʧʨʝʧʘʨʘʪʽʚ, 

ʙʫʣʘ ʜʝʱʦ ʥʠʞʯʦʶ, ʥʽʞ ʫ ʬʫʥʛʽʮʠʜʽʚ. ʈʦʟʚʠʪʦʢ ʭʚʦ-

ʨʦʙʠ ʩʢʣʘʜʘʚ 30,7ï33,5%. ɼʽʷ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘ-

ʨʘʪʽʚ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʘʭ ʤʽʞ ʟʙʫʜʥʠʢʦʤ 

ʬʽʪʦʬʪʦʨʦʟʫ ʪʘ ʙʘʢʪʝʨʽʷʤʠ ʽ ʛʨʠʙʘʤʠ, ʷʢʽ ʻ ʜʽʶʯʠʤʠ 

ʨʝʯʦʚʠʥʘʤʠ ʚʠʱʝ ʚʢʘʟʘʥʠʭ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ.  

ʋ ʬʘʟʫ ʩʭʦʜʽʚ ʨʦʟʚʠʪʦʢ ʬʽʪʦʬʪʦʨʦʟʫ, ʥʝ 

ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʢʦʥʪʨʦʣʶ ʽ ʩʪʘʥʦʚʠʚ 2,9ï3,0% ʫ 

ʚʽʜʥʦʩʥʦʩʪʽʡʢʦʛʦ ʩʦʨʪʫ ɹʦʥʫʩ, ʫ ʩʝʨʝʜʥʴʦʩʪʽʡʢʦʛʦ 

ɺʝʜʨʫʟʢʘï8,5ï8,9%, ʽ ʫ ʩʧʨʠʡʥʷʪʣʠʚʦʛʦ ɻʣʘʟʫʨʥʘ ï 

12,5ï13,0%. ʂʦʣʠ ʛʨʠʙ Phytophthora infestans ʟʘʚʜʘʻ 

ʥʘʡʙʽʣʴʰʦʾ ʰʢʦʜʠ ʨʦʩʣʠʥʘʤ ʢʘʨʪʦʧʣ ̔ ʮʝ ʚʽʜʙʫ-

ʚʘʻʪʴʩʷ ʧʽʜ ʯʘʩ ʙʫʪʦʥʽʟʘʮʽʾ ʪʘ ʮʚʽʪʽʥʥʷ, ʩʘʤʝ ʟʘ-

ʩʪʦʩʫʚʘʥʥʷ ʙʽʦʧʨʝʧʘʨʘʪʽʚ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʽʩʪʦʪʥʦ 

ʧʨʠʟʫʧʠʥʠʪʠ ʨʦʟʚʠʪʦʢ ʭʚʦʨʦʙʠ. ʋ ʥʘʰʠʭ ʜʦ-

ʩʣʽʜʞʝʥʥʷʭ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʙʫʚ ʌʽʪʦʩʧʦʨʠʥ 

ï ʄ, ʧ. ʜʝ ʫʨʘʞʝʥʥʷ ʨʦʩʣʠʥ ʟʥʠʟʠʣʦʩʴ ʜʦ 34,0% 

(ʩʦʨʪ ɻʣʘʟʫʨʥʘ) ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. 

Висновки. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʚʧʣʠʚʫ ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ, ʭʽʤʽʯʥʠʭ ʪʘ ʙʽʦʧʨʝʧʘ-

ʨʘʪʽʚ ʜʣʷ ʩʧʨʠʡʥʷʪʣʠʚʦʛʦ ʟʘ ʩʪʽʡʢʽʩʪʶ ʩʦʨʪʫ ʢʘʨ-

ʪʦʧʣʽ ɻʣʘʟʫʨʥʘ ʥʘ ʫʨʘʞʝʥʥʷ ʘʣʴʪʝʨʥʘʨʽʦʟʦʤ ʽ 

ʬʽʪʦʬʪʦʨʦʟʦʤ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʙʫʣʠ 

ʬʫʥʛʽʮʠʜʠ, ʟʦʢʨʝʤʘ, ɸʥʪʨʘʢʦʣ, ʂʦʥʩʝʥʪʦ 450 Sʉ ʪʘ 

ɸʢʨʦʙʘʪ ʄʎ. ʋ ʬʘʟʫ ʮʚʽʪʽʥʥʷ ʨʦʩʣʠʥ ʨʦʟʚʠʪʦʢ ʘʣʴ-

ʪʝʨʥʘʨʽʦʟʫ ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʫʥʛʽʮʠʜʽʚ ʟʤʝʥʰʠʚʩʷ 

ʟ 50% (ʫ ʢʦʥʪʨʦʣʽ) ʜʦ 54,0-58,0%, ʘ ʬʽʪʦʬʪʦʨʦʟʫ ʟ 

75% (ʫ ʢʦʥʪʨʦʣʽ) ʜʦ 67,0-68,4%. ʈʦʟʚʠʪʦʢ ʘʣʴʪʝʨ-

ʥʘʨʽʦʟʫ ʟʤʝʥʰʠʚʩʷ 50% ʜʦ 32,0%, ʬʽʪʦʬʪʦʨʦʟʫ ʟ 

75% ʜʦ 38,0%. ʅʘʡʢʨʘʱʠʤ ʙʽʦʧʨʝʧʘʨʘʪʦʤ ʻ ʌʽʪʦ-

ʩʧʦʨʠʥ-ʄ. ɸ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ 

ʥʘʡʢʨʘʱʝ ʧʨʦʷʚʠʚ ʩʝʙʝ ɻʫʤʽʩʦʣ - ʨʦʟʚʠʪʦʢ ʘʣʴʪʝʨ-

ʥʘʨʽʦʟʫ ʟʤʝʥʰʠʚʩʷ ʟ 50% ʜʦ 19,4%, ʬʽʪʦʬʪʦʨʦʟʫ 

75% ʜʦ 44,7%.  
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ABSTRACT  

In this article, the author investigates some theater current trends in Kazakhstan, and identify the search for 

Directors in mastering modern topics. In addition, one of the best for several seasons was B. Abdurazzakovôs 
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Introduction  

The stage of modern drama for any theater group 

demonstrates not only the research, but also the 

possibilities of the theater. Every year, most of the 

countryôs theaters take part in the repertoire of works 

by contemporary authors. Various trends appear in the 

interpretation of these works, and the theatrical process 

is enriched. This, in turn, concerns not only the variety 

of performances forms and genres, but also changes in 

the content, the emergence of topical productions on 

family issues that illuminate global worlds. One of 

these performances is T.Slobodzianeksô ñClassmates. 

Life Lessonsò at the B. Omarovaôs ñZhas Sakhnaò the-

atre is included in the repertoire.  

In June 1941, residents of the town of Edvabne in 

Poland set fire to hundreds of Jews who grew up and 

studied with them, lived in the neighborhood and 

played together. After the war, there were legal cases, 

and everything went wrong, the truth did not remain 

hidden. Based on these events, playwright Tadeusz 

Slobodzianek performed the song ñOdnoklassniki. 

History in the XIV lessonsò published a play. It was 

first staged in Israel at the Gabima Theater, one year 

later at the National Theater in London, and in 2010 at 

the Theater on Vale in Warsaw. In the same year, Nikke 

was awarded the largest literary prize in Poland. And 

five years later, in our country, Tajik director Barzu 

Abdurazzakov has presented to a wide audience a 

performance ñOdnoklassniki. Lessons of lifeò.  

Main Part 

Poles and Jews who attended the same class to-

gether, at each lesson, we saw that they had a versatile 

disclosure of character and a gap from each other, re-

spectively, all those classes would continue, the prob-

lems became more complicated. In the center of the 

small stage were ten chairs set in succession, as if wait-

ing for their owner, and on the edge was an old piano. 

In addition, we did not see any decorations, everything 

was done conditionally, chairs turn into a Desk, house 

and transport. The stage space, where silence reigns, 

disturbed by the voice of children making noise. They 

brought with them the atmosphere of childhood and 

school. Children who couldnôt argue and worry with 

each other suddenly told each other about what profes-

sions they wanted to become a master. This was how 

the first lesson began. One of them-a teacher, one of the 

doctors, a pilot, a tailor, even children who aspired to 

be a movie actress, saw themselves only around that 

town. That lesson of life was filled with hope, hope and 

faith in the future. 

ñClassmates. Life Lessonsò 

The second lesson showed that the childrenôs first 

feelings were awakened. Polish guy Rysek (V. 

Kupriyanov) wrote a letter to the most beautiful daugh-

ter in the class Dora (N. Alpysbayeva) and sent heartfelt 

poems. However, no one knew how these feelings 

would end, the beginning of which began sweetly. And 

in the third scene, they began to realize that they did not 

look like each other, that each was Polish and Jewish. 

The Jewish guy Abram (M. Sarybay) also said that he 

would like to study in America on the stage, and now-

adays one person will have an aggravated class, and in 

subsequent classes they would openly demonstrate dif-

ferences with each other. 

Then a small concert was organized on the stage 

dedicated to the opening of the cinema ñAuroraò, where 

V. Mayakovskyôs poem ñGood attitude to horsesò 

would be read by Zoska (A.Oryntai) in the image of a 

horse symbolizes Poland and emphasizes how many 

difficulties, no matter how many, but the knight in the 

open ñDown with the zhidokommunu! Long live 

Poland!ò leave the stage. Actress A. Oryntay tried to 

convey her love for her soul to her native people as 

reliably as possible. And the Rysekôs role played an ac-

tor V. Kupriyanov we can see a change in the 

psychology of the character, an assessment of what was 

happening. After such events, the Poles openly 

demonstrate that they have begun to defend themselves. 
In the sixth scene, the boys began to take 

important steps in their life, and Abram informed them 
that in his letter he got married, Zoska got married, and 
Dora was married to the Jewish Menachem (B. 
Baiserke), who was a dream of all girls, not Lynx. Four 
Polish Knights, Zygmunt (V. Izimov), Vladek (A. 
Akhmetov) and Henek (N. Kuanyshbayuly) in the class 
were trying to create a hidden organization and defend 
their interests. Thus, many Poles tried to get rid of the 
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Jews and acted well, first of all, in order to implement 
it with the arrival of the Germans. 

From the seventh scene, the performance becomes 
more complicated. Yakub Katz (D. Aripov), who was 
informed by Menachem about the pressure on the Jews, 
did not run anywhere and did not run to death. I didnôt 
suspect anything, because he was clean in front of 
himself, in front of his classmates, but Knyazek, 
Sigmund, Vladek, and Henek didnôt think so. Katz 
believed that they were indicated and wrote a statement. 
On the street where I met the class leader Yakub Katz, 
they beat him without sparing, he broke the gate boards 
and alternately hit Yakub, unable to stand the place, hit 
with his nails, tried to damage the ground and move. 
Noticing this, Rysek throws a stone at the head of a 
classmate in ten-fifteen kg, Katz, whose brain was scat-
tered at the entrance to his house, thus said goodbye to 
life. Actor D. Aripov very subtly brought the inner 
wave of the character, kept the characterôs role and fea-
tures from the beginning to the end of the performance. 
This is an exception ï to yield, but only forward, to 
strive for the best. This is what shows that the Actor has 
repeatedly sought a place on the last stage, but with dif-
ficulty and carefree singing, when he happily stretched 
out on his feet. And the actor who played the Men-
achemôs role showed that the conductor loves himself 
more harshly than a woman, and even a child. This in-
dicates that its scenes that want to show themselves. 

It was on this stage that Abram was sent a letter 
from America, where he wrote that he was the victim 
of the very first in his life, and only then was a real Jew, 
and the Poles, escaped into slavery as a Jew, left the 
impression that he was a real Polish. In their opinion, it 
was the only way to preserve the integrity of the nation. 
The actors, who clearly understood the stage of the task 
issued by the Director B. Abbruzzakov, passed the big 
exam in this view. All the events that were happening 
were done very rationally, because all the events that 
were happening in themselves, and then you feel, do 
not give in to noise, and in some cases only by facial 
expressions. 

Rysek, Sigmund, Henek, seeking the next victim, 
went to Menahemôs house, but they saw that in the 
house was only his wife, Dora, and their son. Initially, 
they did not touch Dora, but theywere interested after 
looking at a beautiful womanôs legs and neck in a robe 
only to be raped after she had a look at them. All three 
together realized their intentions. Since childhood, 
Rysek fell in love with a Jewish daughter, studied 
together with him and Sigmund, and despite the fact 
that Dora was not huge, Henek, who saw everything, 
thus committed another crime. The director also 
invented memorable scenes on this stage. The three 
actors looked at the audience and conditionally showed 
that they were performing their own actions with the 
help of one hand. Although the actions of the characters 
could make the person feel disgusted, the actions 
performed by the directorôs work, in fact, an artistic one 
that has been found to be very effective for the theater. 

On the next scene, N. Alpysbayeva, who played 
Doraôs role, hugging her child, burned along with thou-
sands of Jews. ñAnd is this my whole life?ò when I 
asked if we really have a plan for the future, I think this 
is the first beauty of the class who dreams of becoming 
an actress. Actress N. Alpysbayeva deeply understood 
the herosô inner psychology, expressing the ñpictureò 
of these events, assured the audience. But, despite the 

fact that she is dying, she showed the image of a person 
who wants to live. 

In the same ninth scene of the play, the director 
wanted to show who could step in for his love. Despite 
being ordered to kill all the Jews, Vladek saved his 
beloved from his childhood Jewish girl, Rakhelka (J. 
Sergazina) and hid her in his house, and Zoska hid 
Menahem from the government punishers, who had 
been dreaming of all the girls, in her backyard. Thus, 
the two Poles survived because of the love they had for 
the two Jews, who had become enemies of the people 
at that time and because they wanted to survive, even if 
they did not live with them. 

In the tenth lesson, Poles revealed their true colors 
more real. All Vladek and Rakhelka's classmates came 
to the wedding party, Rysek, Sigmund, Henek, Zoska, 
and Yakub, Kats and Dora, were watching for their 
lifeôs passing, also Abram and Menahem in America 
whoôs heard from Zoska, all of them were atbthe stage. 
When the newlyweds began to get gifts, poles demon-
strated silver products and gave them to just married 
couples, then the Jews ñWhose?ò, ñMyò, ñGod!ò, 
ñYour mother!òsay replicas, then Vladek said ñThank 
You!òand Rachelka said ñBeautiful!ò resumed. Among 
the Jews arose a question ñWhose?ò. When these ques-
tions found their answers, the word sounded like a note 
of orchestra musicians performing a Symphony. ñCon-
ductorò B. Abdurazzakov carefully made sure that each 
note was not repeated. On this stage, the actors D. 
Aripov, N. Alpysbayeva, M. Sarybay, etc. asked one 
question, one was the Respondent, not only through 
replicas, but also with facial expressions, as they cre-
ated a picture of one artist. 

In the next scene, Rysek, who tried to kill 
Rakhelka, fears that he would be dissatisfied or would 
tell the story of how much Jewish blood he had to death, 
at the hands of his close friend Vladek. As a result, the 
class lost another student. The author has again made a 
choice for the heroes, whether itôs love, or a friend who 
is cruel, a crumbling homeland, or even an injustice. 
We have to compare again, the decision that Rysek 
could not make, Vladek did. In addition, after every-
thing calms down, Rachelka managed to convince that 
the war is over, and now she did not keep it, can volun-
tarily leave. Once hearing about the wedding, Rachel, 
who did not hide her admiration, understood that after 
this event, she did not regret the choice. And Zoska did 
not regret that he saved Menachem, but in the twelfth 
lesson Zoska forced to go to America because of how 
many of them tried to create a happy family.  

For the entire class, Abramôs letters from a distant 
continent, where both poles and Jews wanted to live, 
played an important role. All the letters with Abram, 
when they come out to the world, were crammed into 
America, where all the classmates were not filled with 
dreams. For others, it was just a dream, for Zosya it was 
an opportunity to just find a soul and start a new life. 
Director B.Abdurazzakov especially decorated all the 
scenes that during the receiving a letter from Abram, 
when he began to read the head of the letter by one of 
the characters on the stage, from the audience ran M. 
Sarybay who played Abramôs role. Every time I came 
to the Americaôs atmosphere. This is also one of the 
most Directorôs rational decisions. 

Not only the Polish daughter who started a new 
life, but also Menachem, who remained in Poland on 
the thirteenth stage, begins to deal with the case of those 
who in the first years of the war killed Jews innocently. 
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In the course of investigating their classmates, 
Sigmund, Henek and the owners became convinced 
that they had killed Jakub Katz, Dora and Son, and 
thousands of other Jews. Over the course of several 
years, gaining revenge and anger, Menachem was una-
ble to withstand himself, captured the scream, three in 
turn under attack. Actor B.Bayserik aspired to the real 
manifestation of the character that arose in the heroôs 
inner soul of the conductor, realizing that everything 
that happens on the stage is not an attempt, but the re-
sult of skill in the embodiment of images. 

Fun and painless lesson began. Over the course of 
thirteen sessions, events such as changes in the 
charactersô lives are nearing their end. The aggression 
that took place on the stage at the moment of opening 
the face of truth, from the hatred Jews to poles, leads to 
the last and decisive lessons. 

In the fourteenth presentation, ten students take 
their turn and report from the date of birth to the day of 
death. In addition, each of them says that the dreams 
expressed in the first lesson were not fulfilled, will tell 
about what fates occurred after this event, where, from 
what to death. Here the Director B. Abdurazzakov 
reduced the network of events, and only reported, 
rationally solving the last scene. As a result, we can see 
that the performance is not only simplified,but also its 
dramatic scene is growing. 

Conclusion  
The performance caused a resonance in the theater 

world in 2015 and caused a lot of controversy in the 
society. Famous theater critic Saniya Kabdiyeva in the 
Republican Theatrical Literary and Artistic Magazine 
ñTheater.kzò in an article titled: ñLife Lessonsò ñOd-
noklassnikiò has mentioned the next: ñB. Abdurazza-
kovôs performance raises the main society problems in 
fact, the class which we see in the play is a humanity 
portrait, officially asserting tolerance and political cor-
rectness, and in real life exploding wars based on reli-
gious, racial intolerance, nationalism and ordinary ha-
tredò[1. P. 33]ò. Indeed, the play is about human mo-
rality. At the same time, both the author and the 
Director, who became the goal to show history, to show 
the interests of one nation, and not the remorse of one 
nation. The horrific tensions between the Jews and the 
Poles do not leave anyone indifferent, however, both 
the author and the director aim to show the story, to 
show the gentle world of human destiny, not in the in-
terests of one nation or to repent of one nation. . No one 
knows that classmates at one party and their seemingly 
unbelievable close friends will go on their way from 
year to year, ending in enemieships, violence, and mur-
der. Russian correspondent Yana Chichina in her article 
has emphasized ñChildrenôs questionò, ñWhy?ò it 
doesnôt stop appearing during charactersô life. Why did 
the lives of these young people change, some being ap-
pointed victims and others as executioners? In the final 
scene, the characters ask this question quietly, in a 
whisper. But this barely audible question, after all the 
experience in the play, is deafening, like thunderò, [2. 
P. 38] has noted the importance of the last scene. 

In addition, the director paid close attention to the 
opening of each character as an individual, and as a re-
sult, the result of the acting game gave birth to different 

characters. ñThe actor is self-appointed characters have 
drawn by themselves, and in due time, without the di-
rection of the director, may be able to complete the sce-
nic figure in the field of a half-life spectacleò, says a 
prominent teacher, theater theorist, director A. Popov 
[3. P.316]. When each actor works in his own way in 
the performance, the fullness, the set-up of the ensem-
ble is obvious. Realizing this, director Abdurazzakov 
sought to make the characters as open as possible and 
to the fullest extent possible the actors taking into ac-
count the peculiarities of the video production. The di-
rector skillfully demonstrated the charactersô, actorsô 
growth and the complexity of the events from the first 
stage of the performance to the last. The playôs perfor-
mance during this period, as thousands of refugees 
leave their homeland and seek refuge in Europe, is a 
response to the director, actors and theaterôs instability 
in the world. Through the play, we have seen that it is 
easy to get an inter-ethnic conflict from a small matter. 
Therefore, this production has become one of the most 
modern performances to date. 

Marina Dmitrevskaya, a theatre critic, took part in 
several festivals and mentioned about the performance, 
which received a positive assessment from theater crit-
ics ñThe fact that the story about poles and Jews is 
played by the Kazakhs of the ñformer USSRò with their 
ñslanting and greedy eyesò, with Asian grace and child-
ish naivety, gives the story a third dimension. And this 
is what is striking: there are four young Kazakhs and 
you believe that they are Jewsò [4. P. 78]; also famous 
theatre critic Eugenia Troppsô opinion that ñKazakh ac-
tors-beautiful, extraordinarily alive, with clean bright 
faces, clearly broadcast their own horror of what they 
discovered in their heroes to the audienceò, [5. P. 68].  

Various novelties, including genres and forms, 
appear in the modern theatrical process. Unfortunately, 
due to the fact that most young Directors pay attention 
to the external form of the play, their artistic level is 
reduced, and after several seasons they are removed 
from the theaterôs repertoire. Theater Directors who 
support traditional theater art and have extensive 
experience in the theater field do not master the above-
mentioned trends, but show performances that can be 
performed in foreign theater festivals. We are sure that 
the Directors of this silver performance believe that this 
is the second problem that arises in the world process, 
only if they attach importance to the structure and 
importance of the production. 
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АНОТАЦІЯ 

ɺ ʩʪʘʪʪʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʧʦʧʝʨʝʜʥʠʢʘ ʩʠʥʪʝʟʫ ʦʢʩʠʜʫ ʘʟʦʪʫ (NO) L-ʘʨʛʽʥʽʥʫ 

ʪʘ ʽʥʛʽʙʽʪʦʨʘ ʽʥʜʫʮʠʙʝʣʴʥʦʾ NO-ʩʠʥʪʘʟʠ ʘʤʽʥʦʛʫʘʥʽʜʠʥʫ ʥʘ ʩʪʘʥ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʦʢʩʠʜʘʥʪʥʦ-ʘʥʪʠʦʢʩʠʜʘʥʪ-

ʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʝʣʝʢʪʨʦʥʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʣʘʥʮʶʛʘ ʤʽʪʦʭʦʥʜʨʽʡ ʫ ʤʦʟʦʯʢʫ ʪʘ ʚʝʣʠʢʠʭ ʧʽʚʢʫʣʷʭ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ ʧʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʘʥʪʠʬʦʩʬʦʣʽʧʽʜʥʦʤʫ ʩʠʥʜʨʦʤʽ (ɸʌʉ). ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ 50 ʤʠ-

ʰʘʭ-ʩʘʤʢʘʭ ʣʽʥʽʾ BALB/ʩ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʤʦʟʦʯʢʫ ʪʘ ʚʝʣʠʢʠʭ ʧʽʚʢʫʣʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʤʠʰʝʡ ʟ ɸʌʉ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʦʟʚʠʪʦʢ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ. ʅʘ ʬʦʥʽ ʚʚʝʜʝʥʥʷ L-ʘʨʛʽʥʽʥʫ ʪʚʘʨʠʥʘʤ ʟ ɸʌʉ ʫ ʤʦʟʦʯʢʫ ʧʦ-

ʩʠʣʶʻʪʴʩʷ ʜʠʩʙʘʣʘʥʩ ʫ ʩʠʩʪʝʤʽ ʧʨʦʦʢʩʠʜʘʥʪʠ-ʘʥʪʠʦʢʩʠʜʘʥʪʠ ʪʘ ʟʥʠʞʫʻʪʴʩʷ ʘʢʪʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʽʚ ʝʣʝʢʪ-

ʨʦʥʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʣʘʥʮʶʛʘ ʤʽʪʦʭʦʥʜʨʽʡ. ʋ ʚʝʣʠʢʠʭ ʧʽʚʢʫʣʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʥʘ ʬʦʥʽ ʚʚʝʜʝʥʥʷ L-

ʘʨʛʽʥʽʥʫ ʫ ʤʠʰʝʡ ʟ ɸʌʉ ʚʩʪʘʥʦʚʣʝʥʦ ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʧʝʨʦʢʩʠʜʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ, ʧʽʜ-

ʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʚʤʽʩʪʫ ʢʦʤʧʦʥʝʥʪʽʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ. ʅʝʡʨʦʧʨʦʪʝʢʪʦʨʥʠʡ ʚʧʣʠʚ ʘʤʽʥʦʛʫ-

ʘʥʽʜʠʥʫ ʧʨʠ ɸʌʉ ʧʨʦʷʚʣʷʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷʤ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʫ ʤʦʟʦʯʢʫ ʪʘ ʚʝʣʠʢʠʭ ʧʽʚʢʫʣʷʭ ʛʦʣʦʚ-

ʥʦʛʦ ʤʦʟʢʫ. 

ABSTRACT 

The study results on the influence of L-arginine, the precursor of nitric oxide (NO) synthesis, and aminoguan-

idine, the inhibitor of inducible NO synthase, on the prooxidant-antioxidant system and the electron transport chain 

of mitochondria in the cerebellum and large cerebral hemispheres in experimental antiphospholipid syndrome 

(APS) is presented in the research paper. The studies were performed on 50 BALB/c female mice. It was estab-

lished that oxidative stress developed in the cerebellum and cerebral hemispheres of mice with APS. With intro-

duction of L-arginine into the animals with APS the imbalance in the prooxidant-antioxidant system enhances in 

the cerebellum as well as activity of the enzymes of mitochondrial electron transport chain decreases. In the cere-

bral hemispheres, a decrease in the activity of lipid peroxidation processes, an increase in the activity and content 

of the antioxidant system components were evidenced in cases of L-arginine administration into the APS mice. 

The neuroprotective effect of aminoguanidine in APS is manifested by a decrease in oxidative stress in the cere-

bellum and the cerebral hemispheres. 

Ключові слова: ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ, ʦʢʩʠʜ ʘʟʦʪʫ, ʘʥʪʠʬʦʩʬʦʣʽʧʽʜʥʠʡ ʩʠʥʜʨʦʤ, ʤʦʟʦʯʦʢ, ʚʝʣʠʢʽ ʧʽʚ-

ʢʫʣʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ.  

Keywords: oxidative stress, nitric oxide, antiphospholipid syndrome, cerebellum, cerebral hemispheres. 

 

ɸʥʪʠʬʦʩʬʦʣʽʧʽʜʥʠʡ ʩʠʥʜʨʦʤ (ɸʌʉ) ï ʮʝ ʩʠʩ-

ʪʝʤʥʝ ʘʚʪʦʽʤʫʥʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫ-

ʻʪʴʩʷ ʚʝʥʦʟʥʠʤʠ ʪʘ/ʘʙʦ ʘʨʪʝʨʽʘʣʴʥʠʤʠ ʪʨʦʤʙʦʟʘʤʠ 

ʪʘ ʥʝʚʠʥʦʰʫʚʘʥʥʷʤ ʚʘʛʽʪʥʦʩʪʽ [15, 21]. ɸʨʪʝʨʽʘʣʴʥʽ 

ʪʨʦʤʙʦʟʠ ʫ ʭʚʦʨʠʭ ʟ ʘʥʪʠʪʽʣʘʤʠ ʜʦ ʬʦʩʬʦʣʽʧʽʜʽʚ ʨʦ-

ʟʚʠʚʘʶʪʴʩʷ ʚ ʨʽʟʥʠʭ ʦʨʛʘʥʘʭ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʚ ʘʨʪʝ-

ʨʽʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ [23, 25, 28]. ɸʌʉ ʻ ʦʜʥʽʻʶ ʟ 

ʧʨʠʯʠʥ ʨʦʟʚʠʪʢʫ ʽʥʩʫʣʴʪʽʚ ʫ ʤʦʣʦʜʦʤʫ ʚʽʮʽ [32].  

ʅʝʚʨʦʣʦʛʽʯʥʘ ʜʠʩʬʫʥʢʮʽʷ ʤʦʞʝ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʘ 

ʟ ʙʝʟʣʽʯʯʶ ʽʤʫʥʥʦʦʧʦʩʝʨʝʜʢʦʚʘʥʠʭ ʩʫʜʠʥʥʠʭ, ʟʘ-

ʧʘʣʴʥʠʭ ʪʘ ʧʨʷʤʠʭ ʥʝʡʨʦʥʥʠʭ ʝʬʝʢʪʽʚ. ɸʥʪʠʬʦʩ-

ʬʦʣʽʧʽʜʥʽ ʘʥʪʠʪʽʣʘ (aPL) ʤʦʞʫʪʴ ʘʢʪʠʚʫʚʘʪʠ ʝʥʜʦ-

ʪʝʣʽʘʣʴʥʽ ʢʣʽʪʠʥʠ, ʪʨʦʤʙʦʮʠʪʠ ʪʘ ʢʘʩʢʘʜʠ ʟʩʽʜʘʥʥʷ 

ʢʨʦʚʽ. ɿʦʢʨʝʤʘ, ʘPL ʽʥʜʫʢʫʶʪʴ ʧʨʦʟʘʧʘʣʴʥ ̔ʪʘ ʧʨʦ-

ʢʦʘʛʫʣʷʥʪʥ ̔ ʧʨʦʮʝʩʠ ʚ ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ 

ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʤʦʟʢʫ [21]. ʋ ʙʘʛʘʪʴʦʭ 
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ʭʚʦʨʠʭ ʟ ɸʌʉ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʥʝʚʨʦʣʦʛʽʯʥʽ ʧʦʨʫ-

ʰʝʥʥʷ, ʟʫʤʦʚʣʝʥʽ ʧʦʰʢʦʜʞʝʥʥʷʤ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

(ʝʧʽʣʝʧʪʠʯʥʽ ʥʘʧʘʜʠ, ʭʦʨʝʷ, ʨʦʟʩʽʷʥʠʡ ʩʢʣʝʨʦʟ, ʥʝʚ-

ʨʦʧʘʪʽʾ) [8, 25, 26, 28]. ɿʚ'ʷʟʫʚʘʥʥʷ aPL ʟ ɓ2-ʛʣʽʢʦʧ-

ʨʦʪʝʾʥʦʤ I (ɓ2GPI) ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʨʠʛʥʽʯʝʥʥʷʤ 

ʮʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʦʛʦ ʘʪʝʨʦʛʝʥʝʟʫ. ɺ ʝʢʩʧʝʨʠʤʝʥʪʘ-

ʣʴʥʠʭ ʤʦʜʝʣʷʭ ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʰʢʦʜʞʝʥʥʷ 

ʤʝʤʙʨʘʥ ʥʝʡʨʦʥʽʚ ʪʘ ʘʩʪʨʦʮʠʪʽʚ ʪʘ ʟʥʠʞʫʻ ʞʠʪʪʻ-

ʟʜʘʪʥʽʩʪʴ ʢʣʽʪʠʥ. aPL ʪʘʢʦʞ ʜʝʧʦʣʷʨʠʟʫʶʪʴ ʩʠʥʘʧ-

ʪʠʯʥʽ ʝʢʩʪʨʘʢʪʠ ʤʦʟʢʫ ʱʫʨʽʚ, ʟʜʽʡʩʥʶʶʪʴ ʥʝʡʨʦʪʦ-

ʢʩʠʯʥʠʡ ʚʧʣʠʚ ʥʘ ʢʣʽʪʠʥʠ ʯʝʨʝʟ ʧʝʨʝʥʘʧʨʫʞʝʥʥʷ 

ʨʝʮʝʧʪʦʨʽʚ ʛʣʫʪʘʤʘʪʫ ʘʙʦ ʰʣʷʭʦʤ ʧʨʷʤʦʾ ʨʝʘʢʮʽʾ ʟ 

ʣʽʧʽʜʘʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ [21].  

ɺʘʞʣʠʚʫ ʨʦʣʴ ʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʥʝʡʨʦʥʽʚ, ʛʣʽʾ 

ʽ ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥ ʚʽʜʽʛʨʘʻ ʦʢʩʠʜ ʘʟʦʪʫ (NO) ʷʢ 

ʽʥʪʝʛʨʫʶʯʠʡ ʬʘʢʪʦʨ [17]. ʇʨʠ ʧʦʨʫʰʝʥʥʽ ʙʘʣʘʥʩʫ 

ʘʢʪʠʚʥʠʭ ʬʦʨʤ ʅʽʪʨʦʛʝʥʫ ʽ ʆʢʩʠʛʝʥʫ NO ʽ O2
Å- ʚʟʘ-

ʻʤʦʜʽʶʪʴ ʤʽʞ ʩʦʙʦʶ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʫʪʚʦʨʶʻʪʴʩʷ ʧʝ-

ʨʦʢʩʠʥʽʪʨʠʪ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʰʢʦʜʞʝʥʥʷ ʩʫ-

ʜʠʥ ʚ ʤʦʟʢʫ [17]. ɿʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ, ʧʨʠ ɸʌʉ 

ʧʦʨʫʰʫʻʪʴʩʷ ʩʠʥʪʝʟ ʪʘ ʙʽʦʜʦʩʪʫʧʥʽʩʪʴ ʦʢʩʠʜʫ ʘʟʦʪʫ 

(NO), ʷʢʠʡ ʙʝʨʝ ʫʯʘʩʪʴ ʚ ʨʝʛʫʣʷʮʽʾ ʩʫʜʠʥʥʦʛʦ ʪʦ-

ʥʫʩʫ ʽ ʢʦʘʛʫʣʷʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʨʦʚʽ [18, 20].  

ɿʘʢʦʥʦʤʽʨʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ʦʢʩʠʜʘʪʠʚʥʦʛʦ 

ʩʪʨʝʩʫ ʫ ʛʦʣʦʚʥʦʤʫ ʤʦʟʢʫ ʪʘ ʟʤʽʥʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʧʨʦʦʢʩʠʜʘʥʪʠ/ʘʥʪʠʦʢʩʠʜʘʥʪʠ ʧʽʜ ʚʧʣʠʚʦʤ ʤʦʜʫʣʷ-

ʪʦʨʽʚ ʩʠʩʪʝʤʠ NO ʟʘ ʫʤʦʚ ɸʌʉ ʥʘ ʩʴʦʛʦʜʥʽ ʟʘʣʠʰʘ-

ʶʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʠʤʠ. 

Мета дослідження ï ʦʮʽʥʠʪʠ ʚʧʣʠʚ ʧʦʧʝʨʝʜ-

ʥʠʢʘ ʩʠʥʪʝʟʫ ʦʢʩʠʜʫ ʘʟʦʪʫ L-ʘʨʛʽʥʽʥʫ ʪʘ ʽʥʛʽʙʽʪʦʨʘ 

ʽʥʜʫʮʠʙʝʣʴʥʦʾ NO-ʩʠʥʪʘʟʠ ʘʤʽʥʦʛʫʘʥʽʜʠʥʫ ʥʘ ʩʪʘʥ 

ʧʦʢʘʟʥʠʢʽʚ ʩʠʩʪʝʤʠ ʧʨʦʦʢʩʠʜʘʥʪʠ-ʘʥʪʠʦʢʩʠʜʘʥʪʠ ʫ 

ʤʦʟʦʯʢʫ ʪʘ ʚʝʣʠʢʠʭ ʧʽʚʢʫʣʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʧʨʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ɸʌʉ. 

ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʅʗ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦ-

ʚʦʜʠʣʠ ʥʘ 50 ʤʠʰʘʭ-ʩʘʤʢʘʭ ʣʽʥʽʾ BALB/ʩ, ʷʢʠʭ ʫʪ-

ʨʠʤʫʚʘʣʠ ʥʘ ʩʪʘʥʜʘʨʪʥʦʤʫ ʨʘʮʽʦʥʽ ʚʽʚʘʨʽʶ. ɺʩʽ 

ʤʘʥʽʧʫʣʷʮʽʾ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʪʚʘʨʠʥʘʤʠ ʧʨʦ-

ʚʦʜʠʣʠ ʽʟ ʜʦʪʨʠʤʘʥʥʷʤ ʧʨʘʚʠʣ ʚʽʜʧʦʚʽʜʥʦ ʜʦ çɭʚ-

ʨʦʧʝʡʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ ʧʨʦ ʟʘʭʠʩʪ ʭʨʝʙʝʪʥʠʭ ʪʚʘʨʠʥ, 

ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʜʦʩʣʽʜʥʠʭ ʪʘ ʽʥʰʠʭ ʥʘʫ-

ʢʦʚʠʭ ʮʽʣʝʡè [24] ʪʘ çʅʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʨʝʢʦ-

ʤʝʥʜʘʮʽʡ ʟ ʫʪʨʠʤʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʚʘʨʠʥ ʪʘ ʨʦ-

ʙʦʪʠ ʟ ʥʠʤʠè [16]. 

ɸʌʉ ʤʦʜʝʣʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʨʜʽʦʣʽʧʽʥʫ 

(Sigma, ʉʐɸ), ʷʢʠʡ ʚʚʦʜʠʣʠ ʚʥʫʪʨʽʰʥʴʦʤôʷʟʦʚʦ, 

ʯʦʪʠʨʠ ʨʘʟʠ (30 ʤʢʛ ʥʘ 1 ʽʥôʻʢʮʽʶ, ʧʨʦʤʽʞʢʠ ʤʽʞ 

ʽʥôʻʢʮʽʷʤʠ ʩʪʘʥʦʚʠʣʠ 14 ʜʽʙ) [14]. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʢʘʨʜʽʦʣʽʧʽʥ ʝʤʫʣʴ-

ʛʫʚʘʣʠ ʚ 75 ʤʢʣ ʧʦʚʥʦʛʦ ʘʜôʶʚʘʥʪʫ ʌʨʝʡʥʜʘ (ʧʝʨʰʘ 

ʽʥôʻʢʮʽʷ), ʥʘʩʪʫʧʥʽ ʽʥôʻʢʮʽʾ ʧʨʦʚʦʜʠʣʠ ʟ ʥʝʧʦʚʥʠʤ 

ʘʜôʁʚʘʥʪʦʤ ʌʨʝʡʥʜʘ. ɸʌʉ ʬʦʨʤʫʚʘʚʩʷ ʯʝʨʝʟ 2 ʪʠ-

ʞʥʽ ʧʽʩʣʷ ʦʩʪʘʥʥʴʦʾ ʽʥôʻʢʮʽʾ ʢʘʨʜʽʦʣʽʧʽʥʫ.  

ʇʽʜʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ ʨʦʟʜʽʣʠʣʠ ʥʘ 4 ʛʨʫʧʠ: 1-

ʰʘ (ʢʦʥʪʨʦʣʴ) ï ʽʥʪʘʢʪʥʽ ʪʚʘʨʠʥʠ; 2-ʛʘ ï ʪʚʘʨʠʥʠ ʟ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ɸʌʉ, 3-ʪʷ ï ʪʚʘʨʠʥʠ ʟ ɸʌʉ, 

ʷʢʠʤ ʚʚʦʜʠʣʠ L-ʘʨʛʽʥʽʥʫ ʛʽʜʨʦʭʣʦʨʠʜ (ñSigmaò, 

USA, 25 ʤʛ/ʢʛ), 4-ʪʘ ï ʪʚʘʨʠʥʠ ʟ ɸʌʉ, ʷʢʠʤ ʚʚʦʜʠʣʠ 

ʘʤʽʥʦʛʫʘʥʽʜʠʥ (ñʍʠʤʣʘʙʦʨʘʪʦʨʨʝʘʢʪʠʚò, ʋʢʨʘʾʥʘ, 

10 ʤʛ/ʢʛ). L-ʘʨʛʽʥʽʥ ʪʘ ʘʤʽʥʦʛʫʘʥʽʜʠʥ ʚʚʦʜʠʣʠ ʚʥʫʪ-

ʨʽʰʥʴʦʦʯʝʨʝʚʠʥʥʦ ʦʜʠʥ ʨʘʟ ʥʘ ʜʝʥʴ, ʫʧʨʦʜʦʚʞ 10 

ʜʽʙ ʧʽʩʣʷ ʬʦʨʤʫʚʘʥʥʷ ɸʌʉ. ʊʚʘʨʠʥʠ ʢʦʥʪʨʦʣʴʥʦʾ 

ʛʨʫʧʠ ʦʪʨʠʤʫʚʘʣʠ ʚʥʫʪʨʽʰʥʴʦʦʯʝʨʝʚʠʥʥʦ ʽʜʝʥʪʠ-

ʯʥʽ ʦʙôʻʤʠ ʨʦʟʯʠʥʥʠʢʘ. ʏʝʨʝʟ 10 ʜʽʙ ʧʽʩʣʷ ʧʦʯʘʪʢʫ 

ʪʝʨʘʧʽʾ ʪʚʘʨʠʥ ʚʠʚʦʜʠʣʠ ʟ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚ ʫʤʦʚʘʭ 

ʪʽʦʧʝʥʪʘʣ-ʥʘʪʨʽʻʚʦʛʦ ʥʘʨʢʦʟʫ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʛʦʤʦʛʝʥʘʪʠ 

ʤʦʟʦʯʢʫ ʪʘ ʚʝʣʠʢʠʭ ʧʽʚʢʫʣʴ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. ʋ ʛʦ-

ʤʦʛʝʥʘʪʘʭ ʚʠʟʥʘʯʘʣʠ: ʨʽʚʝʥʴ ʚʽʣʴʥʦʨʘʜʠʢʘʣʴʥʦʛʦ 

ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ ʟʘ ʚʤʽʩʪʦʤ ʛʽʜʨʦʧʝʨʦʢʩʠʜʽʚ 

ʣʽʧʽʜʽʚ (ɻʇʃ) [5] ʪʘ ʊɹʂ-ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ (ʊɹʂ-

ɸʇ) [2], ʘʢʪʠʚʥʽʩʪʴ ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʠ (ʉʆɼ, 

ʂʌ 1.15.1.1) [19] ʪʘ ʢʘʪʘʣʘʟʠ (ʂɸʊ, ʂʌ 1.11.1.6) 

[12], ʚʤʽʩʪ ʚʽʜʥʦʚʣʝʥʦʛʦ ʛʣʫʪʘʪʽʦʥʫ (G-SH) [22], ʘʢ-

ʪʠʚʥʽʩʪʴ ʩʫʢʮʠʥʘʪʜʝʛʽʜʨʦʛʝʥʘʟʠ (ʉɼɻ, ʂʌ 1.3.99.1) 

[7] ʪʘ ʮʠʪʦʭʨʦʤʦʢʩʠʜʘʟʠ (ʎʍʆ, ʂʌ 1.9.3.1) [10].  

ʉʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʜʘʥʠʭ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ STATISTICA 10. ʇʦʨʽʚʥʷʥʥʷ 

ʦʪʨʠʤʘʥʠʭ ʚʝʣʠʯʠʥ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ U-

ʢʨʠʪʝʨʽʶ ʄʘʥʥʘ-ʋʽʪʥʽ, ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʧʦʧʨʘʚʢʠ 

ɹʦʥʬʝʨʨʦʥʽ ʧʨʠ ʦʮʽʥʮʽ ʟʥʘʯʝʥʴ ʨ. ɿʤʽʥʠ ʚʚʘʞʘʣʠ 

ʜʦʩʪʦʚʽʨʥʠʤʠ ʧʨʠ pÒ0,05. 

Результати та обговорення. ɺʽʜʦʤʦ, ʱʦ ʦʢʩʠ-

ʜʘʪʠʚʥʠʡ ʩʪʨʝʩ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʧʘʪʦʙʽʦʭʽʤʽʯʥʠʭ ʤʝʭʘ-

ʥʽʟʤʘʭ ʨʦʟʚʠʪʢʫ ɸʌʉ [20, 29]. ʇʝʨʝʢʠʩʥʝ ʦʢʠʩ-

ʥʝʥʥʷ ʣʽʧʽʜʽʚ ʻ ʦʜʥʠʤ ʟ ʬʘʢʪʦʨʽʚ ʨʦʟʚʠʪʢʫ ʝʥʜʦʪʝʣʽ-

ʘʣʴʥʦʾ ʜʠʩʬʫʥʢʮʽʾ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɸʌʉ [33].  

ʋ ʨʝʟʫʣʴʪʘʪʽ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʽʜʜʽʣʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ (ʤʦ-

ʟʦʯʢʫ ʪʘ ʚʝʣʠʢʠʭ ʧʽʚʢʫʣʷʭ) ʤʠʰʝʡ ʣʽʥʽʾ BALB/ʩ ʟ 

ɸʌʉ ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʢʪʠʚʘʮʽʷ ʚʽʣʴʥʦʨʘʜʠʢʘʣʴʥʠʭ 

ʧʨʦʮʝʩʽʚ (ʪʘʙʣ. 1, 2).  

ɺʩʪʘʥʦʚʣʝʥʦ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ɻʇʃ ʥʘ 96 % ʫ 

ʤʦʟʦʯʢʫ ʤʠʰʝʡ ʟ ɸʌʉ, ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ (ʪʘʙʣ. 

1). ʇʝʨʚʠʥʥʽ ʧʨʦʜʫʢʪʠ ʧʝʨʦʢʩʠʜʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽ-

ʧʽʜʽʚ ʥʝʩʪʽʡʢʽ ʽ ʰʚʠʜʢʦ ʨʦʟʢʣʘʜʘʶʪʴʩʷ ʟ ʫʪʚʦʨʝʥʥʷʤ 

ʚʪʦʨʠʥʥʠʭ ʧʨʦʜʫʢʪʽʚ: ʘʣʴʜʝʛʽʜʽʚ, ʢʝʪʦʥʽʚ, ʩʧʠʨʪʽʚ 

[9, 27]. ʋ ʥʘʰʠʭ ʜʦʩʣʽʜʘʭ ʚʽʜʤʽʯʝʥʦ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽ-

ʩʪʫ ʊɹʂ-ɸʇ ï ʥʘ 56 % ʫ ʤʦʟʦʯʢʫ ʪʚʘʨʠʥ ʟ ɸʌʉ ʚʽ-

ʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ (ʪʘʙʣ. 1). ʆʩʥʦʚʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ 

ʊɹʂ-ɸʇ ʻ ʤʘʣʦʥʦʚʠʡ ʜʽʘʣʴʜʝʛʽʜ, ʷʢʠʡ ʧʨʠ ʚʟʘʻʤʦʜʽʾ 

ʟ SH- ʪʘ CH3-ʛʨʫʧʘʤʠ ʙʽʣʢʽʚ ʧʨʠʛʥʽʯʫʻ ʘʢʪʠʚʥʽʩʪʴ 

ʬʝʨʤʝʥʪʽʚ, ʩʧʨʠʷʻ ʮʠʪʦʣʽʟʫ, ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ 

ʪʘ ʟʤʝʥʰʝʥʥʶ ʩʠʥʪʝʟʫ ʧʨʦʩʪʘʛʣʘʥʜʠʥʽʚ [9]. 
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ʊʘʙʣʠʮʷ 1. 

ʇʦʢʘʟʥʠʢʠ ʩʠʩʪʝʤʠ ʧʨʦʦʢʩʠʜʘʥʪʠ-ʘʥʪʠʦʢʩʠʜʘʥʪʠ ʪʘ ʘʢʪʠʚʥʦʩʪʽ ʬʝʨʤʝʥʪʽʚ ʪʢʘʥʠʥʥʦʛʦ ʜʠʭʘʥʥʷ ʫ ʤʦʟʦʯʢʫ 

ʤʠʰʝʡ ʣʽʥʽʾ BALB/c ʟʘ ʫʤʦʚ ʘʥʪʠʬʦʩʬʦʣʽʧʽʜʥʦʛʦ ʩʠʥʜʨʦʤʫ ʪʘ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ L-ʘʨʛʽʥʽʥʫ ʽ ʘʤʽʥʦʛʫʘʥʽ-

ʜʠʥʫ (MÑm, n=10) 

ʇʦʢʘʟʥʠʢ 
ɻʨʫʧʘ ʪʚʘʨʠʥ 

ʢʦʥʪʨʦʣʴ ɸʌʉ ɸʌʉ L-ʘʨʛʽʥʽʥ ɸʌʉ + ʘʤʽʥʦʛʫʘʥʽʜʠʥ 

ɻʇʃ, 

ʫ.ʦ./ʛ ʪʢʘʥʠʥʠ 
8,04Ñ0,56 15,76Ñ0,54 p<0,001 19,21Ñ0,58 p1<0,005 10,01Ñ0,57 p1<0,001 

ʊɹʂ-ɸʇ, 

ʥʤʦʣʴ/ʛ ʪʘʢʘʥʠʥʠ 
4,28Ñ0,12 6,78Ñ0,22 p<0,001 7,56Ñ0,19 p1<0,05 5,87Ñ0,22 p1<0,05 

ʉʆɼ, 

ʫ.ʦ./ʤʛ ʙʽʣʢʘ 
2,41Ñ0,08 1,09Ñ0,08 p<0,001 0,65Ñ0,03 p1<0,005 1,90Ñ0,07 p1<0,001 

ʂɸʊ,  

ʥʤʦʣʴ/ʭʚ ʥʘ 1 ʤʛ ʙʽʣʢʘ 
4,42Ñ0,27 1,79Ñ0,09 p<0,001 1,26Ñ0,07 p1<0,005 3,44Ñ0,19 p1<0,001 

G-SH, 

ʤʢʤʦʣʴ/ʛ ʪʢʘʥʠʥʠ 
7,14Ñ0,22 5,65Ñ0,06 p<0,001 4,42Ñ0,13 p1<0,001 6,27Ñ0,10 p1<0,005 

ɸʢʪʠʚʥʽʩʪʴ ʉɼɻ, 

ʥʤʦʣʴ/ʭʚĿʤʛ ʙʽʣʢʘ 
5,85Ñ0,05 4,36Ñ0,07 p<0,001 3,82Ñ0,08 p1<0,005 5,39Ñ0,07 p1<0,001 

ɸʢʪʠʚʥʽʩʪʴ ʎʍʆ, 

ʤʢʤʦʣʴ/ʭʚĿʤʛ ʙʽʣʢʘ 
8,24Ñ0,45 3,16Ñ0,07 p<0,001 2,58Ñ0,07 p1<0,001 4,55Ñ0,06 p1<0,001 

ʇʨʠʤʽʪʢʠ: ʊʫʪ ʽ ʫ ʪʘʙʣ. 2: ʨ ï ʜʦʩʪʦʚʽʨʥʦ ʚʽʜʤʽʥʥʝ ʚʽʜ ʚʽʜʧʦʚʽʜʥʠʭ ʟʥʘʯʝʥʴ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ; ʨ1 ï 

ʜʦʩʪʦʚʽʨʥʦ ʚʽʜʤʽʥʥʝ ʚʽʜ ʚʽʜʧʦʚʽʜʥʠʭ ʟʥʘʯʝʥʴ ʫ ʛʨʫʧʽ ʪʚʘʨʠʥ ʟ ɸʌʉ. 

 

ɺʽʜʦʤʦ, ʱʦ ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʚʽʣʴʥʦʨʘʜʠʢʘʣʴ-

ʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʜʠʩʢʦʦʨʜʠʥʘʮʽʻʶ ʚ 

ʩʠʩʪʝʤʽ ʧʨʦʦʢʩʠʜʘʥʪʠ-ʘʥʪʠʦʢʩʠʜʘʥʪʠ [1, 6]. ʇʦʨʫ-

ʰʝʥʥʷ ʙʘʣʘʥʩʫ ʤʽʞ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ɸʌʂ ʪʘ ɸʆʉ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ, ʦʢʠʩʥʦʛʦ ʧʦ-

ʰʢʦʜʞʝʥʥʷ ɼʅʂ, ʙʽʣʢʽʚ ʪʘ ʣʽʧʽʜʽʚ [30]. ɺʩʪʘʥʦʚ-

ʣʝʥʦ ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʉʆɼ ʥʘ 55 % ʪʘ ʂɸʊ ʥʘ 

60 %, ʫ ʤʦʟʦʯʢʫ ʤʠʰʝʡ ʟʘ ʫʤʦʚ ɸʌʉ, ʧʦʨʽʚʥʷʥʦ ʽʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ (ʪʘʙʣ. 1). ʌʫʥʢʮʽʦ-

ʥʘʣʴʥʦʶ ʦʩʥʦʚʦʶ ʩʠʩʪʝʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠ-

ʩʪʫ ʻ ʛʣʫʪʘʪʽʦʥʦʚʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʙʝʨʝ ʫʯʘʩʪʴ ʚ ʽʥʘʢ-

ʪʠʚʘʮʽʾ ʧʝʨʦʢʩʠʜʫ ʚʦʜʥʶ ʪʘ ʣʽʧʦʧʝʨʦʢʩʠʜʽʚ, ʚʠʢʦ-

ʥʫʻ ʟʘʭʠʩʥʫ ʬʫʥʢʮʽʶ ʜʣʷ SH-ʛʨʫʧ ʤʝʤʙʨʘʥʥʠʭ 

ʧʨʦʪʝʾʥʽʚ [4, 31]. ʋ ʤʦʟʦʯʢʫ ʤʠʰʝʡ ʟ ɸʌʉ ʚʩʪʘʥʦʚ-

ʣʝʥʦ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ G-SH ʥʘ 21 %, ʧʦʨʽʚʥʷʥʦ 

ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ. ɿʥʠʞʝʥʥʷ ʨʽʚʥʷ G-SH ʚ ʦʨ-

ʛʘʥʘʭ ʽ ʪʢʘʥʠʥʘʭ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʦʢʩʠʜʘʪʠʚʥʦʛʦ 

ʩʪʨʝʩʫ [13]. 

ʅʘʛʨʦʤʘʜʞʝʥʥʷ ʧʨʦʜʫʢʪʽʚ ʇʆʃ ʩʫʧʨʦʚʦʜʞʫ-

ʻʪʴʩʷ ʧʦʰʢʦʜʞʝʥʥʷʤ ʛʝʥʝʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʢʣʽʪʠʥ, 

ʛʘʣʴʤʫʚʘʥʥʷʤ ʢʣʽʪʠʥʥʦʛʦ ʧʦʜʽʣʫ, ʧʨʠʛʥʽʯʝʥʥʷʤ 

ʦʢʠʩʥʦʛʦ ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ [4, 29]. ɼʞʝʨʝʣʦʤ ʝʣʝʢ-

ʪʨʦʥʽʚ ʜʣʷ ʦʜʥʦʝʣʝʢʪʨʦʥʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʤʦʣʝʢʫ-

ʣʷʨʥʦʛʦ ʢʠʩʥʶ ʟ ʫʪʚʦʨʝʥʥʷʤ ʘʢʪʠʚʥʠʭ ʬʦʨʤ ʢʠʩʥʶ 

(ʩʫʧʝʨʦʢʩʠʜʥʦʛʦ ʘʥʽʦʥ-ʨʘʜʠʢʘʣʫ, ʧʝʨʦʢʩʠʜʫ ʚʦʜʥʶ 

ʽ ʛʽʜʨʦʢʩʠʣʴʥʦʛʦ ʨʘʜʠʢʘʣʫ) ʥʘʡʯʘʩʪʽʰʝ ʚʠʩʪʫʧʘʶʪʴ 

ʜʠʭʘʣʴʥʠʡ ʣʘʥʮʶʛ ʤʽʪʦʭʦʥʜʨʽʡ ʽ ʤʽʢʨʦʩʦʤʘʣʴʥʘ ʩʠ-

ʩʪʝʤʘ [13]. ʋ ʨʝʟʫʣʴʪʘʪʽ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʤʦʟʦ-

ʯʢʫ ʪʚʘʨʠʥ ʟ ɸʌʉ ʚʠʷʚʣʝʥʦ ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʦʥʫ-

ʚʘʥʥʷ ʝʥʟʠʤʽʚ ʜʠʭʘʣʴʥʦʛʦ ʣʘʥʮʶʛʘ ʤʽʪʦʭʦʥʜʨʽʡ, 

ʧʨʦ ʱʦ ʩʚʽʜʯʠʣʦ ʟʤʝʥʰʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʉɼɻ ʥʘ 25 

% ʽ ʎʍʆ ʥʘ 62 % ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ (ʪʘʙʣ. 1).  

ʋ ʚʝʣʠʢʠʭ ʧʽʚʢʫʣʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʤʠʰʝʡ ʟʘ 

ʫʤʦʚ ɸʌʉ ʚʤʽʩʪ ɻʇʃ ʟʨʦʩʪʘʚ ʥʘ 75 %, ʘ ʢʽʣʴʢʽʩʪʴ 

ʊɹʂ-ɸʇ ʟʙʽʣʴʰʫʚʘʣʘʩʷ ʥʘ 44 %, ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ 

(ʪʘʙʣ. 2). ɺʦʜʥʦʯʘʩ, ʘʢʪʠʚʥʽʩʪʴ ʉʆɼ ʟʤʝʥʰʫʚʘʣʘʩʴ 

ʥʘ 48 %, ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʂɸʊ ʟʥʠʞʫʚʘʣʘʩʴ 

ʥʘ 56 %. ɿʨʦʩʪʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʫʪʚʦʨʝʥʥʷ ʧʝʨʦʢʩʠʜʫ 

ʚʦʜʥʶ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʩʥʘʞʝʥʥʷ ʨʝʟʝʨʚʽʚ ʢʘʪʘʣʘʟʠ 

[3]. ɺ ʪʦʡ ʞʝ ʯʘʩ ʚʽʜʙʫʚʘʣʦʩʴ ʚʠʩʥʘʞʝʥʥʷ ʧʫʣʫ G-

SH, ʢʽʣʴʢʽʩʪʴ ʷʢʦʛʦ ʟʤʝʥʰʫʚʘʣʘʩʴ ʫ ʚʝʣʠʢʠʭ ʧʽʚʢʫ-

ʣʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʥʘ 39 %, ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦ-

ʣʴʥʦʶ ʛʨʫʧʦʶ. G-SH ʙʝʨʝ ʙʝʟʧʦʩʝʨʝʜʥʶ ʫʯʘʩʪʴ ʫ 

ʟʥʝʰʢʦʜʞʝʥʥʽ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ ʪʘ ʾʭ ʪʦʢʩʠʯʥʠʭ 

ʧʨʦʜʫʢʪʽʚ, ʘ ʪʘʢʦʞ ʫ ʚʽʜʥʦʚʣʝʥʥʽ ʩʫʣʴʬʛʽʜʨʠʣʴʥʠʭ 

ʛʨʫʧ ʝʥʟʠʤʽʚ [3]. ɿʥʠʞʝʥʥʷ ʚʤʽʩʪʫ G-SH ʤʦʞʝ ʙʫʪʠ 

ʧʦʚôʷʟʘʥʦ ʷʢ ʟ ʽʥʪʝʥʩʠʬʽʢʘʮʽʻʶʾ ʧʨʦʮʝʩʽʚ ʇʆʃ ʚ 

ʫʨʘʞʝʥʦʤʫ ʦʨʛʘʥʽ, ʪʘʢ ʽ ʧʽʜʩʠʣʝʥʥʷʤ ʢʘʪʘʙʦʣʽʟʤʫ 

ʛʣʫʪʘʪʽʦʥʫ [13]. 

ɺʽʜʦʤʦ, ʱʦ ʧʨʠ ʘʢʪʠʚʘʮʽʾ ʧʨʦʮʝʩʽʚ ʧʝʨʝʦʢʠʩ-

ʥʝʥʥʷ ʤʝʤʙʨʘʥʥʠʭ ʣʽʧʽʜʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ, ʟʥʠʞʫʻʪʴʩʷ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʢʣʽʪʠʥ ʚʥʘʩʣʽʜʦʢ ʨʦʟôʻʜʥʘʥʥʷ 

ʜʠʭʘʥʥʷ ʽ ʦʢʠʩʥʦʛʦ ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ ʚ ʤʽʪʦʭʦʥʜ-

ʨʽʷʭ ʪʘ ʨʦʟʚʠʪʢʫ ʾʭ ʜʠʩʬʫʥʢʮʽʾ [11]. ʋ ʨʝʟʫʣʴʪʘʪʽ ʥʘ-

ʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠ ɸʌʉ ʚʠʷʚʣʝʥʦ ʧʦʨʫʰʝʥʥʷ ʬʫ-

ʥʢʮʽʦʥʫʚʘʥʥʷ ʤʽʪʦʭʦʥʜʨʽʡ ʫ ʚʝʣʠʢʠʭ ʧʽʚʢʫʣʷʭ ʛʦʣʦ-

ʚʥʦʛʦ ʤʦʟʢʫ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʣʦ ʟʤʝʥʰʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ʉɼɻ ʥʘ 18 % ʪʘ ʎʍʆ ʥʘ 52 %, ʚʽʜʥʦʩʥʦ 

ʧʦʢʘʟʥʠʢʽʚ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ (ʜʠʚ. ʪʘʙʣ. 2).  
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ʊʘʙʣʠʮʷ 2. 

ʇʦʢʘʟʥʠʢʠ ʩʠʩʪʝʤʠ ʧʨʦʦʢʩʠʜʘʥʪʠ-ʘʥʪʠʦʢʩʠʜʘʥʪʠ ʪʘ ʘʢʪʠʚʥʦʩʪʽ ʬʝʨʤʝʥʪʽʚ ʪʢʘʥʠʥʥʦʛʦ ʜʠʭʘʥʥʷ ʫ ʚʝʣʠ-

ʢʠʭ ʧʽʚʢʫʣʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʤʠʰʝʡ ʣʽʥʽʾ BALB/c ʟʘ ʫʤʦʚ ʘʥʪʠʬʦʩʬʦʣʽʧʽʜʥʦʛʦ ʩʠʥʜʨʦʤʫ ʪʘ ʧʨʠ ʟʘʩʪʦʩʫ-

ʚʘʥʥʽ L-ʘʨʛʽʥʽʥʫ ʽ ʘʤʽʥʦʛʫʘʥʽʜʠʥʫ (MÑm, n=10) 

ʇʦʢʘʟʥʠʢ 
ɻʨʫʧʘ ʪʚʘʨʠʥ 

ʢʦʥʪʨʦʣʴ ɸʌʉ ɸʌʉ L-ʘʨʛʽʥʽʥ ɸʌʉ + ʘʤʽʥʦʛʫʘʥʽʜʠʥ 

ɻʇʃ, 

ʫ.ʦ./ʛ ʪʢʘʥʠʥʠ 
7,57Ñ0,27 13,27Ñ0,28 p<0,001 9,37Ñ0,44 p1<0,001 9,28Ñ0,62 p1<0,01 

ʊɹʂ-ɸʇ, 

ʥʤʦʣʴ/ʛ ʪʘʢʘʥʠʥʠ 
3,88Ñ0,15 5,59Ñ0,23 p<0,001 4,92Ñ0,13 p1<0,05 4,58Ñ0,15 p1<0,05 

ʉʆɼ, 

ʫ.ʦ./ʤʛ ʙʽʣʢʘ 
4,08Ñ0,29 2,11Ñ0,14 p<0,001 2,77Ñ0,17 p1<0,05 2,98Ñ0,07 p1<0,005 

ʂɸʊ, 

ʥʤʦʣʴ/ʭʚ ʥʘ 1 ʤʛ ʙʽʣʢʘ 
6,07Ñ0,13 2,67Ñ0,21 p<0,001 4,35Ñ0,28 p1<0,005 4,89Ñ0,26 p1<0,001 

G-SH, 

ʤʢʤʦʣʴ/ʛ ʪʢʘʥʠʥʠ 
6,85Ñ0,31 4,19Ñ0,10 p<0,001 4,42Ñ0,12 p1>0,05 4,81Ñ0,17 p1<0,05 

ɸʢʪʠʚʥʽʩʪʴ ʉɼɻ, 

ʥʤʦʣʴ/ʭʚĿʤʛ ʙʽʣʢʘ 
5,64Ñ0,09 4,64Ñ0,08 p<0,001 5,41Ñ0,17 p1<0,01 4,96Ñ0,14 p1>0,05 

ɸʢʪʠʚʥʽʩʪʴ ʎʍʆ, 

ʤʢʤʦʣʴ/ʭʚĿʤʛ ʙʽʣʢʘ 
7,44Ñ0,29 3,60Ñ0,11 p<0,001 3,88Ñ0,16 p1>0,05 4,79Ñ0,10 p1<0,001 

 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ ʬʦʥʽ ʟʘʩʪʦʩʫʚʘʥʥʷ L-

ʘʨʛʽʥʽʥʫ ʫ ʤʦʟʦʯʢʫ ʤʠʰʝʡ ʟ ɸʌʉ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʙʽ-

ʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ɻʇʃ ʥʘ 22 % ʪʘ ʊɹʂ-ɸʇ ʥʘ 11 %, 

ʧʦʨʽʚʥʷʥʦ ʽʟ ʧʦʢʘʟʥʠʢʘʤʠ 2-ʾ ʛʨʫʧʠ ʪʚʘʨʠʥ ʟ ɸʌʉ 

(ʪʘʙʣ.). ɺʩʪʘʥʦʚʣʝʥʦ ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʉʆɼ ʥʘ 

41 % ʪʘ ʂɸʊ ʥʘ 30 %, ʚʤʽʩʪʫ G-SH ʥʘ 22 % ʪʘ ʘʢʪʠ-

ʚʥʦʩʪʽ ʬʝʨʤʝʥʪʽʚ ʝʣʝʢʪʨʦʥʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʣʘʥʮʶʛʘ 

ʤʽʪʦʭʦʥʜʨʽʡ ʉɼɻ ʥʘ 12 % ʪʘ ʎʍʆ ʥʘ 18 %, ʧʦʨʽʚ-

ʥʷʥʦ ʽʟ ʧʦʢʘʟʥʠʢʘʤʠ ʛʨʫʧʠ ʪʚʘʨʠʥ ʟ ɸʌʉ (ʜʠʚ. ʪʘʙʣ. 

1).  

ʇʨʠ ʚʚʝʜʝʥʥʽ ʘʤʽʥʦʛʫʘʥʽʜʠʥʫ ʚʩʪʘʥʦʚʣʝʥʦ ʧʦ-

ʩʣʘʙʣʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩ-

ʥʝʥʥʷ ʤʝʤʙʨʘʥʥʠʭ ʣʽʧʽʜʽʚ ʫ ʤʦʟʦʯʢʫ ʤʠʰʝʡ ʟ ɸʌʉ: 

ʟʥʠʞʫʚʘʚʩʷ ʚʤʽʩʪ ɻʇʃ ʥʘ 37 % ʽ ʊɹʂ-ɸʇ ʥʘ 14 %, 

ʚʽʜʥʦʩʥʦ ʧʦʢʘʟʥʠʢʽʚ ʛʨʫʧʠ ʪʚʘʨʠʥ ʟ ɸʌʉ. ʇʨʦ ʘʢ-

ʪʠʚʘʮʽʶ ʩʠʩʪʝʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ ʥʘ ʬʦʥʽ 

ʘʤʽʥʦʛʫʘʥʽʜʠʥʫ ʩʚʽʜʯʠʣʦ ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ 

ʉʆɼ ʥʘ 74 % ̔  ʂɸʊ ʥʘ 92 %, ʟʨʦʩʪʘʚ ʚʤʽʩʪ G-SH ʥʘ 

11 %, ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʧʘʪʦʣʦʛʽʻʶ. ɺʩʪʘ-

ʥʦʚʣʝʥʦ ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʉɼɻ ʥʘ 23 % ʪʘ 

ʎʍʆ ʥʘ 44 % (ʜʠʚ. ʪʘʙʣ. 1). 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʚʚʝʜʝʥʥʽ L-ʘʨʛʽʥʽʥʫ ʫ ʚʝ-

ʣʠʢʠʭ ʧʽʚʢʫʣʷʭ ʪʚʘʨʠʥ ʟ ɸʌʉ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʠ-

ʞʝʥʥʷ ʚʤʽʩʪʫ ɻʇʃ ʥʘ 29 % ʪʘ ʊɹʂ-ɸʇ ʥʘ 12 %, ʧʦ-

ʨʽʚʥʷʥʦ ʽʟ ʧʦʢʘʟʥʠʢʘʤʠ 2-ʾ ʛʨʫʧʠ ʪʚʘʨʠʥ ʟ ɸʌʉ. ɺʦ-

ʜʥʦʯʘʩ ʚʩʪʘʥʦʚʣʝʥʦ ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʉʆɼ ʥʘ 

31 % ʪʘ ʂɸʊ ʥʘ 63 %, ʉɼɻ ʥʘ 17 %, ʧʦʨʽʚʥʷʥʦ ʽʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʛʨʫʧʠ ʪʚʘʨʠʥ ʟ ɸʌʉ (ʜʠʚ. ʪʘʙʣ. 2).  

ʇʨʠ ʚʚʝʜʝʥʥʽ ʘʤʽʥʦʛʫʘʥʽʜʠʥʫ ʫ ʚʝʣʠʢʠʭ ʧʽʚʢʫ-

ʣʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʚʩʪʘʥʦʚʣʝʥʦ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ 

ɻʇʃ ʥʘ 30 % ʽ ʊɹʂ-ɸʇ ʥʘ 18 %. ʇʨʦ ʘʢʪʠʚʘʮʽʶ ʩʠ-

ʩʪʝʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ ʥʘ ʬʦʥʽ ʘʤʽʥʦʛʫʘ-

ʥʽʜʠʥʫ ʩʚʽʜʯʠʣʦ ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʉʆɼ ʥʘ 41 

% ʽ ʂɸʊ ʥʘ 83 %, ʚʽʜʥʦʩʥʦ ʧʦʢʘʟʥʠʢʽʚ ʛʨʫʧʠ ʪʚʘʨʠʥ 

ʟ ɸʌʉ. ɺʦʜʥʦʯʘʩ ʟʨʦʩʪʘʚ ʚʤʽʩʪ G-SH ʥʘ 15 %. ɺʚʝ-

ʜʝʥʥʷ ʘʤʽʥʦʛʫʘʥʽʜʠʥʫ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʧʽʜʚʠ-

ʱʝʥʥʷʤ ʘʢʪʠʚʥʦʩʪʽ ʎʍʆ ʥʘ 33 %, ʧʦʨʽʚʥʷʥʦ ʽʟ ʧʦ-

ʢʘʟʥʠʢʘʤʠ ʛʨʫʧʠ ʪʚʘʨʠʥ ʟ ɸʌʉ (ʜʠʚ. ʪʘʙʣ. 2). 

Висновки. ʆʪʞʝ, ʟʘ ʫʤʦʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ɸʌʉ ʫ ʪʢʘʥʠʥʽ ʤʦʟʦʯʢʘ ʪʘ ʚʝʣʠʢʠʭ ʧʽʚʢʫʣʴ ʛʦʣʦʚ-

ʥʦʛʦ ʤʦʟʢʫ ʤʠʰʝʡ ʣʽʥʽʾ BALB/c ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʦʟʚʠ-

ʪʦʢ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʜʠʩʙʘʣʘʥʩʦʤ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʦʢʩʠʜʘʥʪʥʦ-ʘʥʪʠʦʢʩʠ-

ʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʝʣʝʢʪʨʦʥʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʣʘʥ-

ʮʶʛʘ ʤʽʪʦʭʦʥʜʨʽʡ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʚʝʜʝʥʥʷ L-

ʘʨʛʽʥʽʥʫ ʪʚʘʨʠʥʘʤ ʟ ɸʌʉ ʫ ʤʦʟʦʯʢʫ ʩʫʧʨʦʚʦʜʞʫʚʘ-

ʣʦʩʷ ʧʦʛʣʠʙʣʝʥʥʷʤ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ. ʇʨʦʪʝ ʫ 

ʚʝʣʠʢʠʭ ʧʽʚʢʫʣʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʥʘ ʬʦʥʽ ʚʚʝ-

ʜʝʥʥʷ L-ʘʨʛʽʥʽʥʫ ʫ ʤʠʰʝʡ ʟ ɸʌʉ ʚʩʪʘʥʦʚʣʝʥʦ ʟʥʠ-

ʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʧʝʨʦʢʩʠʜʥʦʛʦ ʦʢʠʩ-

ʥʝʥʥʷ ʣʽʧʽʜʽʚ, ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʚʤʽʩʪʫ 

ʢʦʤʧʦʥʝʥʪʽʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ. ʅʝʡʨʦʧʨʦ-

ʪʝʢʪʦʨʥʠʡ ʚʧʣʠʚ ʘʤʽʥʦʛʫʘʥʽʜʠʥʫ ʧʨʠ ɸʌʉ ʧʨʦʷʚ-

ʣʷʚʩʷ ʟʤʝʥʰʝʥʥʷʤ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʫ ʤʦʟʦʯʢʫ 

ʪʘ ʚʝʣʠʢʠʭ ʧʽʚʢʫʣʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. 
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ABSTRACT 

The necessity of using an accounting engineering concept for satisfying the information requests from enter-

prise management has been proved based on changes that the fourth industrial revolution has brought to the modern 

world. The data-driven approach for developing the enterprise strategic decision-making system, as one of the 

fourth industrial revolution representatives, was used as a foundation for management accounting organizing. The 

article made an emphasis on expanding the analytical and predictive capabilities of strategic management account-

ing. Given this, the sequence for strategic management accounting organizing has been substantiated. The me-

thodical approach based on accounting engineering technic for creating a list of accounting nomenclatures, which 

is expended by fixing nonfinancial information, has been substantiated.  

Keywords: accounting engineering, information system, data-driven approach, decision-making system, 

strategic management accounting. 

 

Introduction . Many pieces of research in the field 

of accounting are dedicated to the crucial problem of 

describing and understanding the future of the account-

ing profession within the digitalization context. It be-

comes completely obvious to everyone that the future 

of accounting is in involving the new technics, which 

could help not only with gathering more considerable 

amounts of information but also with making a predic-

tion based on using the special analytical tools for pro-

cessing the data. The modern accountant must have the 

ability to analytical thinking, build a relationship, es-

tablish effective communication, and understand the 

role of accounting information in the implementation of 

the enterprise strategy. It is only possible if the account-

ing department and accounting process get the right 

place within the enterprise architecture. Unfortunately, 

getting such a place is still a big problem for individual 

enterprises. Despite the tremendous amount of research 

about increasing the managers' confidence in account-

ing information, a lot of them do not reach practical im-

plementation and remain on paper. It is becoming in-

creasingly difficult to ignore the digitalization of every 

aspect of enterprise life. That is why accounting devel-

opment must establish links between the main manage-

ment decision and a massive amount of data gathering 

within the accounting system. This is possible only if 

accounting stop avoiding the digitalization and imple-

ment the methods of predictive analytics for using it as 

a part of the accounting process. Here should be con-

sidered that changes in the accounting profession and 

the requirements for accounting information have led 

to the many new tools involvement in the accounting 

process. 

When digitalization and big data have emerged, it 

opens new fields of accounting development, which 

can only be achieved by inventing a new approach of 

different data gathering. These dates must describe not 

only the financial aspects of the enterprise life but give 

the qualitative assessment of its development parame-

ters. Such data-driven approach creates new opportuni-

ties for the accounting development. Therefore, the ar-

ticle is oriented on searching the way to simultaneously 

solving the two described problems. These problems 

are getting the right place for accounting within the en-

terprise architecture and improving the accounting pro-

cess based on the enterprise's digital transformation. 

Literature review and problem statement. Cur-

rent economic conditions and facing the challenges of 

the fourth industrial revolution require economic enti-

ties improving their strategic management and deci-

sion-making system. The main problem here is colossal 

increasing the amount of data, which enterprise man-

agement has to process to make the right decision. Such 

a situation has resulted in the emergence of a data-

driven approach to enterprise management. In this case, 

data-driven means, that the enterprise management 

makes a decision based not on the intuition or personal 

experience but the data aggregation. It is clear, that a 

significant increase in economic data causes that the 

data-driven approach has spread on the research in the 

field of accounting. The B. Ballou, D.L. Heitger, and 

D. Stoel [1] research could be considered as an excel-

lent example of the mentioned spreading of a data-

driven approach to accounting. Unfortunately, these au-

thors emphasize only the necessity of changing the cur-

riculum of accounting education. However, we have to 

agree with the statement [1] about changing the main 

competitive advantages of accounting from providing 

the relevant information to performing data analytics. 

The same problem could be noticed according to ʄ.T. 

Hora, J. Bouwma-Gearhart, and H.J. Park [2] research, 

where also data-driven approach was considered as a 

necessary improvement in accounting education.  

Another exciting research, which connected the 

colossal amount of open data with public accountabil-

ity, is R.P. Loureno, S. Piotrowski, and A. Ingrams [3] 

work. Although this research explores the particulari-

ties of open data-driven public accountability, it not 

covered the enterpriseô accounting process. Mentioned 

research is more about using some data for creating a 

transparent environment. The main idea here is to get 

the possibility of gathering all the necessary data within 

the enterprise architecture. This is exactly what A. Top-

chyanôs [4] research is aimed at. The mentioned article 
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[4] reveals the idea of data gathering from the point of 

view of different stakeholders. Taking into account the 

interests of such stakeholders as the IT department, 

Data Scientists, and Business Department clarified the 

requirements of data-driven architecture within the en-

terprise Data Vault Architecture. What the A. Top-

chyanôs [4] lives behind is the quality and reliability of 

the information collected in Data Vault. If the enter-

prisesô ability to obtain the required information not 

considering and the relations with the accounting sys-

tem is not established, we could not claim that enter-

prise uses a data-driven approach in its decision-mak-

ing system. Therefore, providing a data-driven ap-

proach in the enterprise decision-making system 

requires some improvement it accounting organization, 

which existed researches and accounting practice not 

provided. 

The aim and objectives of the study. The purpose 

of the article is to develop the connection between the en-

terprise accounting system and requirements from busi-

ness users of accounting information based on using the 

data-driven approach to making the decision. The authorôs 

hypothesis is to use an engineering approach for develop-

ing the accounting informationô gathering system.  

Methods. The methodological base of the research 

is an enterprise architecture approach, which is considered 

as a connector for accounting and decision-making sys-

tems. The enterprise architecture, which has many rele-

vant methods for its disclosure like TOGAF [5] or 

BIZBOK [6], could be used as a tool for establishing the 

connection. Defining the most important aspects of enter-

prise life within the architectural description makes it pos-

sible to understand what data business users require from 

the accounting system. Given this, the Event-Driven Pro-

cess Chain (EPC) Diagram has been used for representing 

the process of integrated accounting with the main areas 

for making the decision. Besides, for presenting the inter-

connection between an accounting and management sys-

tem, we will make a particular mind map. 

Main results. Achieving the article goal is only 

possible if the enterprise provides cooperation between 

the accounting process and all the data stores. We have 

to agree with I. Tekbas [7] that çdigital accounting in-

volves more than the ability to use a digital systemè. If 

an enterprise wants to face the fourth industrial revolu-

tion challenges successfully, it has to use new achieve-

ments such as artificial intelligence, robotic process au-

tomation (RPA), predictive analytics, etc. Although 

many accountants and researchers mentioned these 

modern instruments, the main emphasis of this article 

is that digital accounting requires appropriate infra-

structure. Only getting an understanding of how the en-

terprise could combine accounting and digitalization 

will improve enterprise decision-making system. Only 

establishing the right place of accounting information 

within the enterprise architecture will allow completely 

using the advantages of a data-driven approach. 

Based on the A. Sidornya [8], M.V. Shumeyko [9], 

and some other researchers' works, we could insist that 

the accounting engendering have to be considered as 

the primary tool for entanglement the data-driven ap-

proach to the decision-making system of real enter-

prises. Only getting the enterprise architecture defini-

tion makes it possible to connect accounting infor-

mation with the main companies' management deci-

sion. Thus, using the engineering approach towards ac-

counting allows developing a data-driven decision-

making system. Therefore, from the authorôs opinion it 

is impossible to implement data-driven approach in 

terms of existence understanding of accounting engi-

neering concept. It has to be expanded with modern 

system engineering achievements represented, for ex-

ample, in Systems Engineering Body of Knowledge 

(SEBOK) [10] and other system engineering standards 

(ISO 15288, ISO 42010, ISO 15926, ISO 15944, etc.).  

A detailed study of existing research proves a 

given statement about the necessity of the system engi-

neering standards' involvement in the accounting or-

ganization. It has to be noticed that A. Sidornya [8] 

gives a useful review of the possibility of using ac-

counting engineering for the enterprisesô sustainable 

development maintenance. Her research is based on 

çzero derivative balance statementsè, which allow esti-

mating enterprise value after excluding the influence of 

existed property. It seems that this approach is oriented 

only on limited stakeholder interests. Therefore, it re-

quires reorientation on a wide variety of the enterprise 

management decision. Besides, it requires using the 

management statement or just the derivative balance in-

stead of çzero derivative balance statementsè. M.V. 

Shumeyko, with co-author [9] have described the 

mechanisms of accounting engineering with disclosure 

of the particularities of how different instruments and 

methods are used. Despite the comprehensive list of the 

tools that could be used in accounting engineering, the 

combination of cash and liabilities still considered as 

the main instrument for the decision-making system. L. 

Popescu [11] has offered the concept çmanagement of 

resultè and has presented accounting engineering as in-

formation support of the management of results. The 

main idea here is also to combine accounting data 

within different equations. The engineering reduction 

only to usage, even the significant amount of the rela-

tionship between accounting statements and indicators, 

cannot be accepted. In author understanding, account-

ing engineering has to give a holistic view of the enter-

prise activity, which is impossible only on the base of 

data combination. Achieving a comprehensive look at 

enterprise could require adding new information 

sources or additional data slices. Providing accounting 

engineering must lead to change the way of accounting 

organizing to get a closer connection between account-

ing information and information request of enterprise 

stakeholders. So, only I. Tekbas [7] research empha-

sizes that the central point of accounting engineering is 

enabling usage of different digital systems that expand-

ing the accounting information system to data-driven 

knowledge management. 

Based on given analyses of existed researches, the 

accounting engineering domain schema is offered and 

represented in Figure 1. The particularities of the au-

thor's proposal are in displaying the place of accounting 

engineering in business architecture. Figure 1 also de-

scribes accounting relations with the primary type of 

strategic enterprise decision. 
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Enterprise business architecture

a system of methods, 
techniques, methods and 
tools for implementing 

accounting policies

Accounting engineering

System engineering

Information 
support of the 

appropriate level 
of enterprise 
management

the results of the 
information request 

satisfying 

Management accounting policy  

Data-driven approach

makes strategic 
decisions based on 
data analysis and 

interpretation

Strategic management requirements 

an information system used 
to support determinations, 
judgments, and courses of 

action in a company

Decision-making system 

design and manage complex 
systems over their life 

cycles, by enduring that all 
main aspects are condidered  

comprehensive company model 
linked to the strategic, structural, 
informational, technological, and 

operational aspects of a corporation

 the specific principles and procedures 
implemented for preparing financial 
statements, management reports, and 

derivative balances

transforming the understanding of the 
enterprise place in the environment 

and enterprise capabilities into the set 
of key performing indicators 

limiting the ability 
to make intuitive 

decisions

determines 
the features 

of the 
formation

determines the 
benchmarks for 
implementation

justifies the list of 
tools and transmits 
a complete business 

model

defines 
decision 
areas

 

Fig. 1 The accounting engineering concept understanding and its relations with enterprisesô business architec-

ture elements mapping 

 

The main advantage of accounting engineering 

implementation is expanding the number of instru-

ments from other disciplines that an accountant could 

use in his work. Moreover, the additional tool due to 

the engineering process takes the proper place within 

the decision-making system. The whole bunch of extra 

instruments is represented in Figure 2. 
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Accounting 
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Methods, 
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operations of the enterprise

ʉenters of 
responsibility 

(centers of 
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process management
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International financial 
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accounting information 
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Financial 
reporting 
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engineering 
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The strategic management accounting tools 

Balanced 
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Target costing  

Management 
reporting 
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Throughput 
accounting and 
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nection 
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making 
system

Operational 
management of the 

enterprise and making 
current decisions
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management 
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cost management, 
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Theory of 
Constraints 

(TOC)

Specific types of 
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security, innovation 

management, 
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on the stakeholders 

Zero derivative balance 
statements

ʉreative accoun-
ting tools

Estimated probability of 
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The traditional 
(presented in 
the literature) 

tools of 
accounting 
engineering

The stakeholdersô 
interests estimating

The predictive analytics 
instruments 

OMG Essence as a 
tools for tracking 
the accounting 

organization project 
implementation 

ISO 15288 and ISO 42010 
for structuring accounting 

according to enterprise 
activity practice 

The tools that 
have to be 

considered as 
an accounting 
engineering 
instruments

Systemic principle and 
its components

Architectural principles 
of structuring a complex 

and comprehensive 
economic system

Mission 
and 

Strategic 
decision

ʉorrective entries 
and hypothetical 

processes

 

Fig. 2 The representation of accounting engineering theoretical groundings and practical implementation in in-

tellectual map (maid-map) form 
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Concerning Figure 2, it should be noted that it was 

made using the intellectual map methodology. Each 

branch from Figure 2 described one of the essential as-

pects of the accounting engineering process given in the 

authorôs understanding. Some of these branches trans-

form understanding accounting engineering from mak-

ing derivative balance statements to the accounting or-

ganizing process. Existed researches, as has already 

mentioned, require from accounting engineering mak-

ing the deferent transformation with financial report 

statement. Making enterprise model with system engi-

neering approach allow expanding the number of deriv-

ative balance statement with a vast amount of manage-

ment report. It becomes possible to organize strategic 

accounting in connection with a crucial management 

decision, which was holding inside the enterprise archi-

tecture. Figure 3 represented the way how the enterprise 

architecture mapping to the accounting system during 

the process of accounting organizing. For doing this, 

the Event-Driven Process Chain (EPC) Diagram has 

been used. EPC diagram describes the workflow that 

establishes a connection between the data-driven ware-

house and different accounting reports. The existence 

of a data-driven warehouse gives the possibility to per-

form accounting forecasting of the enterprise activity 

results. Moreover, the presence of the enterprise archi-

tecture model provides collecting in a data-driven 

warehouse only the information, which is necessary for 

the design-management system. 

Conclusion. This paper has shown that using the 

accounting engineering concept gives the possibility to 

face the fourth industrial revolution challenges success-

fully. The accounting engineering aimed to satisfy the 

information requests from enterprise management and 

strategic decision-making system. Also, accounting en-

gineering allows combining accounting with the data-

driven approach for gathering information from differ-

ent sources. Such a combination in the article presented 

as a foundation for management accounting organizing. 

The data-driven approach application made an empha-

sis on expanding the analytical and predictive capabili-

ties of strategic management accounting. Given this, 

the sequence for strategic management accounting or-

ganizing has been substantiated through presenting the 

Event-Driven Process Chain (EPC) Model.  
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reaction 
scenarios

The organizational (administrative) 
regulations 

Economic and information 
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Establishing the connection 
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of accounting reports 

Making (engineering) the 
requirement to enterprise 

and its entities functioning 

Implementing the results
of accounting and system 

engineering 

AND

Going through reports 
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Estimating the accounting 
system maturity level (start of 

reengineering)

Strategic 
management 
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of the capital 

Information 
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Management 
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Fig. 3 The process of data-driven decision-making system implementation through the accounting engineering 

process 
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Using the EPC diagram described the methodical 

approach for creating a list of accounting nomencla-

tures, which is expended by fixing nonfinancial infor-

mation. The list of accounting nomenclatures (key per-

formance indicators, balance statements, managerial 

reports, etc.) existence could give the enterprise man-

agement a useful tool for decision-making only in case 

of these nomenclatures integration with the predictive 

analytics software (Microsoft Power BI, Tableau, etc.). 

Although such integration only mentioned in the arti-

cle, its development will be the prospect of further re-

search by the author. 
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АНОТАЦІЯ  

ɺʠʩʚʽʪʣʝʥʦ ʩʪʨʫʢʪʫʨʫ ʬʽʥʘʥʩʦʚʦʾ ʧʦʣʽʪʠʢʠ ʋʢʨʘʾʥʠ. ɺʠʟʥʘʯʝʥʦ ʤʽʩʮʝ ʬʽʥʘʥʩʦʚʦʾ ʧʦʣʽʪʠʢʠ ʨʦʟʚʠʪʢʫ 

ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʽʡ ʬʽʥʘʥʩʦʚʽʡ ʧʦʣʽʪʠʮʽ. ɺʩʪʘʥʦʚʣʝʥʦ ʟʚôʷʟʢʠ ʤʽʞ ʝʣʝʤʝʥ-

ʪʘʤʠ ʟʘʛʘʣʴʥʦʾ ʬʽʥʘʥʩʦʚʦʾ ʧʦʣʽʪʠʢʠ ʋʢʨʘʾʥʠ ʪʘ ʢʦʤʧʦʥʝʥʪʘʤʠ ʬʽʥʘʥʩʦʚʦʾ ʧʦʣʽʪʠʢʠ ʚ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʤʫ 

ʢʦʤʧʣʝʢʩʽ. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʙʶʜʞʝʪʥʫ ʧʦʣʽʪʠʢʫ ʨʦʟʚʠʪʢʫ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʋʢʨʘʾʥʽ. 

ʇʨʝʜʩʪʘʚʣʝʥʦ ʩʪʨʫʢʪʫʨʫ ʧʦʜʘʪʢʦʚʦʾ ʧʽʜʪʨʠʤʢʠ ʘʛʨʦʧʨʦʤʠʩʣʦʚʠʭ ʩʫʙôʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ. ɺʠʟʥʘʯʝʥʦ 

ʚʟʘʻʤʦʟʚôʷʟʦʢ ʙʶʜʞʝʪʥʦʾ ʽ ʧʦʜʘʪʢʦʚʦʾ ʧʦʣʽʪʠʢʠ ʨʦʟʚʠʪʢʫ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ. ʇʨʝʜʩʪʘʚʣʝʥʦ 

ʩʪʨʫʢʪʫʨʫ ʜʝʨʞʘʚʥʦʾ ʬʽʥʘʥʩʦʚʦʾ ʧʽʜʪʨʠʤʢʠ ʨʦʟʚʠʪʢʫ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʷʢ ʯʘʩʪʠʥʠ ʙʶʜʞʝʪ-

ʥʦʾ ʧʦʣʽʪʠʢʠ ʨʦʟʚʠʪʢʫ ʮʽʻʾ ʩʬʝʨʠ ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ. ʇʨʝʜʩʪʘʚʣʝʥʦ ʽʥʩʪʨʫʤʝʥʪʠ ʽ ʩʫʙôʻʢʪʠ ʧʦʜʘʪʢʦʚʦʾ 

ʧʽʜʪʨʠʤʢʠ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʜʝʨʞʘʚʥʫ ʬʽʥʘʥʩʦʚʫ ʧʽʜʪʨʠʤʢʫ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠ-

ʩʣʦʚʦʩʪʽ, ʷʢʘ ʧʦʣʷʛʘʻ ʚ ʥʘʜʘʥʥʽ ʜʝʨʞʘʚʦʶ ʙʶʜʞʝʪʥʦʛʦ ʬʽʥʘʥʩʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʮʽʻʾ ʛʘʣʫʟʽ ʝʢʦʥʦʤʽʢʠ 

ʟʘ ʫʤʦʚʠ ʟʘʣʫʯʝʥʥʷ ʥʠʤʠ ʧʝʚʥʦʛʦ ʦʙʩʷʛʫ ʚʘʣʦʚʠʭ ʢʘʧʽʪʘʣʴʥʠʭ ʽʥʚʝʩʪʠʮʽʡ. ʅʘʛʦʣʦʰʝʥʦ ʥʘ ʪʦʤʫ, ʱʦ ʩʧʣʘʪʘ 

ʜʦ ʜʝʨʞʘʚʥʦʛʦ ʙʶʜʞʝʪʫ ʽ ʜʦ ʤʽʩʮʝʚʠʭ ʙʶʜʞʝʪʽʚ ʧʦʜʘʪʢʽʚ ʟʙʽʣʴʰʠʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʰʪʘʙʽʚ 

ʜʽʷʣʴʥʦʩʪʽ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʽ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. 

ABSTRACT 

The structure of financial policy of Ukraine is elucidated. The place of financial policy of the development 

of agro-industrial complex in nationwide financial policy is determined. Connections between the elements of 

general financial policy of Ukraine and with components financial policy in agro-industrial complex of Ukraine 

are established. Budget policy of the development of agro-industrial manufacture in Ukraine is characterized. The 

structure of tax support of agro-industrial economic entities is presented. Interconnection budgetary and tax policy 

of the development of agro-industrial complex is determined. The structure of state financial support of the devel-

opment of agro-industrial manufacture as part of budgetary policy of the development this sphere of the economics 
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of Ukraine is presented. The instruments and the subjects of tax support of agro-industrial complex are presented. 

It is proposed state financial support food industry which was consisting in granting by state of budgetary financing 

to enterprises this branch of economics per condition attracting by they certain amount gross capital investments. 

It is emphasized on that that payment to state budget and to local budgets taxes will increase as a result of the 

increasing of the scales of the activities of food industry and of agriculture.  

Ключові слова: ʬʽʥʘʥʩʦʚʘ ʧʦʣʽʪʠʢʘ, ʘʛʨʦʧʨʦʤʠʩʣʦʚʠʡ ʢʦʤʧʣʝʢʩ, ʬʽʥʘʥʩʦʚʽ ʨʝʩʫʨʩʠ, ʜʝʨʞʘʚʥʘ ʬʽʥʘʥ-

ʩʦʚʘ ʧʽʜʪʨʠʤʢʘ, ʧʦʜʘʪʢʦʚʘ ʧʦʣʽʪʠʢʘ, ʤʠʪʥʘ ʧʦʣʽʪʠʢʘ, ʙʶʜʞʝʪʥʘ ʧʦʣʽʪʠʢʘ, ̔ ʥʚʝʩʪʠʮʽʡʥʘ ʧʦʣʽʪʠʢʘ. 

Keywords: financial policy, agro-industrial complex, financial resources, state financial support, tax policy, 

customs policy, budget policy, investment policy. 

 

Постановка проблеми. ʌʽʥʘʥʩʦʚʘ ʧʦʣʽʪʠʢʘ 

ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʝʢʦʥʦʤʽʢʠ, ʪʦʤʫ ʱʦ ʟʘ 

ʜʦʧʦʤʦʛʦ ʥʝʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʨʛʘʥʽʟʦʚʘʥʝ ʚʠʪʨʘʯʘʥʥʷ 

ʜʝʨʞʘʚʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʨʝʩʫʨʩʽʚ, ʘ ʪʘʢʦʞ ʾʭ ʦʪʨʠ-

ʤʘʥʥʷ ʜʝʨʞʘʚʦʶ ʫ ʚʠʛʣʷʜʽ ʜʦʭʦʜʽʚ. ʌʦʨʤʫʚʘʥʥʷ 

ʝʬʝʢʪʠʚʥʦʾ ʤʦʜʝʣʽ ʬʽʥʘʥʩʦʚʠʭ ʚʽʜʥʦʩʠʥ ʚ ʜʝʨʞʘʚʽ 

ʟʫʤʦʚʠʪʴ ʝʢʦʥʦʤʽʯʥʝ ʟʨʦʩʪʘʥʥʷ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʜʦ-

ʭʦʜʽʚ ʜʝʨʞʘʚʥʦʛʦ ʙʶʜʞʝʪʫ ʽ ʤʽʩʮʝʚʠʭ ʙʶʜʞʝʪʽʚ. 

ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʽ ʫʟʘʛʘʣʴʥʠʪʠ 

ʽʩʥʫʶʯʫ ʬʽʥʘʥʩʦʚʫ ʧʦʣʽʪʠʢʫ ʪʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ 

ʰʣʷʭʠ ʾʾ ʚʜʦʩʢʦʥʘʣʝʥʥʷ. ʋ ʮʽʡ ʨʦʙʦʪʽ ʙʫʜʝ ʟʨʦʙʣʝʥʦ 

ʘʢʮʝʥʪ ʥʘ ʚʠʟʥʘʯʝʥʥʽ ʩʪʨʫʢʪʫʨʠ ʬʽʥʘʥʩʦʚʦʾ 

ʧʦʣʽʪʠʢʠ ʋʢʨʘʾʥʠ ʪʘ ʾ ʾ ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʟ ʤʝʪʦʶ ʟʙʽʣʴ-

ʰʝʥʥʷ ʤʘʩʰʪʘʙʽʚ ʜʽʷʣʴʥʦʩʪʽ ʚ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʤʫ 

ʢʦʤʧʣʝʢʩʽ ʪʘ ʜʦʭʦʜʽʚ ʤʽʩʮʝʚʠʭ ʙʶʜʞʝʪʽʚ ʽ ʜʝʨʞʘʚ-

ʥʦʛʦ ʙʶʜʞʝʪʫ. 

Аналіз останніх досліджень і публікації. 

ʇʨʦʙʣʝʤʘʤ ʬʽʥʘʥʩʦʚʦʾ ʧʦʣʽʪʠʢʠ ʋʢʨʘʾʥʠ, ʟʦʢʨʝʤʘ 

ʬʽʥʘʥʩʦʚʦʾ ʧʦʣʽʪʠʢʠ ʚ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʤʫ ʢʦʤ-

ʧʣʝʢʩʽ ʟʘʟʚʠʯʘʡ ʧʨʠʜʽʣʷʻʪʴʩʷ ʟʥʘʯʥʘ ʫʚʘʛʘ. ɼʦ-

ʮʽʣʴʥʦ ʚʠʦʢʨʝʤʠʪʠ ʧʣʽʜʥʫ ʧʨʘʮʶ ʪʘʢʠʭ ʫʢʨʘʾʥʩʴ-

ʢʠʭ ʚʯʝʥʠʭ ʚ ʛʘʣʫʟʽ ʝʢʦʥʦʤʽʢʠ, ʷʢ ɻʨʠʛʦʨôʻʚʘ ʍ. ɸ., 

ʧʦʨʫʰʫʚʘʚ ʧʠʪʘʥʥʷ ʧʨʦ ʜʝʨʞʘʚʥʫ ʧʽʜʪʨʠʤʢʫ ʦʧʪʦ-

ʚʠʭ ʨʠʥʢʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ. ʉʠʜʦʨ 

ɯ.ʇ. ʜʦʩʣʽʜʞʫʚʘʚ ʩʚʽʪʦʚʠʡ ʜʦʩʚʽʜ ʜʝʨʞʘʚʥʦʛʦ ʨʝʛʫ-

ʣʶʚʘʥʥʷ ʮʽʥ ʥʘ ʧʨʦʜʫʢʪʠ ʭʘʨʯʫʚʘʥʥʷ. ʂʦʥʻʚʘ ɯ. ɯ. 

ʚʠʚʯʘʣʘ ʜʝʨʞʘʚʥʫ ʬʽʥʘʥʩʦʚʫ ʧʽʜʪʨʠʤʢʫ 

ʧʽʜʧʨʠʻʤʩʪʚ ɸʇʂ. ʌʽʥʘʥʩʦʚʘ ʧʦʣʽʪʠʢʘ ʻ ʰʠʨʦʢʠʤ 

ʧʦʥʷʪʪʷʤ, ʷʢʝ ʧʦʪʨʽʙʥʦ ʚʽʜʦʙʨʘʟʠʪʠ ʫ ʚʠʛʣʷʜʽ 

ʩʪʨʫʢʪʫʨʠ, ʷʢʫ ʧʦʪʨʽʙʥʦ ʙʫʜʝ ʚʜʦʩʢʦʥʘʣʠʪʠ. 

Виділення невирішених раніше частин за-

гальної проблеми. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʰʠʨʦʢʝ ʜʦ-

ʩʣʽʜʞʝʥʥʷ ʬʽʥʘʥʩʦʚʦʾ ʧʦʣʽʪʠʢʠ ʚ ʋʢʨʘʾʥʽ, ʟʘʨʘʟ 

ʽʩʥʫʻ ʧʦʪʨʝʙʘ ʚ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʽ 

ʬʽʥʘʥʩʦʚʦʾ ʧʦʣʽʪʠʢʠ ʟ ʤʝʪʦʶ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʦʜʝʣʽ 

ʬʽʥʘʥʩʦʚʠʭ ʚʽʜʥʦʩʠʥ ʚ ʜʝʨʞʘʚʽ, ʢʦʪʨʽ ʙ ʟʘʙʝʟʧʝʯʠʣʠ 

ʟʨʦʩʪʘʥʥʷ ʤʘʩʰʪʘʙʽʚ ʜʽʷʣʴʥʦʩʪʽ ʚ ʘʛʨʦʧʨʦʤʠʩʣʦ-

ʚʦʤʫ ʢʦʤʧʣʝʢʩʽ ʪʘ ʜʦʭʦʜʽʚ ʜʝʨʞʘʚʥʦʛʦ ʽ ʤʽʩʮʝʚʠʭ 

ʙʶʜʞʝʪʽʚ.  

Мета статті. ʄʝʪʦʶ ʮʽʻʾ ʨʦʙʦʪʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ 

ʬʽʥʘʥʩʦʚʦʾ ʧʦʣʽʪʠʢʠ ʚ ʋʢʨʘʾʥʽ ʚʽʜʦʙʨʘʞʝʥʥʷ ʾʾ 

ʩʪʨʫʢʪʫʨʠ, ʚʠʟʥʘʯʝʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʩʢʣʘʜʦ-

ʚʠʤʠ ʬʽʥʘʥʩʦʚʦʾ ʧʦʣʽʪʠʢʠ ʨʦʟʚʠʪʢʫ ʘʛʨʦʧʨʦʤʠʩʣʦ-

ʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʪʘ ʝʣʝʤʝʥʪʘʤʠ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʾ 

ʬʽʥʘʥʩʦʚʦʾ ʧʦʣʽʪʠʢʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʪʘʢʦʾ ʤʦʜʝʣʽ 

ʬʽʥʘʥʩʦʚʦʾ ʧʦʣʽʪʢʠ ʚ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʤʫ ʢʦʤʧʣʝʢʩʽ, 

ʢʦʪʨʘ ʙ ʟʘʙʝʟʧʝʯʠʣʘ ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʰʪʘʙʽʚ ʜʽʷʣʴ-

ʥʦʩʪʽ ʡʦʛʦ ʩʫʙôʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʪʘ ʜʦʭʦʜʽʚ 

ʜʝʨʞʘʚʥʦʛʦ ʙʶʜʞʝʪʫ ʽ ʤʽʩʮʝʚʠʭ ʙʶʜʞʝʪʽʚ.  

Виклад основного матеріалу. ʌʽʥʘʥʩʦʚʘ 

ʧʦʣʽʪʠʢʘ ʜʝʨʞʘʚʠ ʻ ʩʫʢʫʧʥʽʩʪʶ ʜʝʨʞʘʚʥʠʭ ʬʽʥʘʥʩʦ-

ʚʠʭ ʟʘʭʦʜʽʚ ʚ ʩʬʝʨʽ ʬʽʥʘʥʩʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʽ 

ʥʘʧʨʘʚʣʝʥʽ ʥʘ ʤʦʙʽʣʽʟʘʮʽʶ ʬʽʥʘʥʩʦʚʠʭ ʨʝʩʫʨʩʽʚ, ʾʭ 

ʨʦʟʧʦʜʽʣ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʜʝʨʞʘʚʦʶ 

ʩʚʦʾʭ ʬʫʥʢʮʽʡ [28]. ʌʽʥʘʥʩʦʚʘ ʧʦʣʽʪʠʢʘ ʋʢʨʘʾʥʠ 

ʦʭʦʧʣʶʻ ʙʶʜʞʝʪʥʫ, ʙʦʨʛʦʚʫ, ʧʦʜʘʪʢʦʚʫ, ʽʥʚʝ-

ʩʪʠʮʽʡʥʫ, ʙʶʜʞʝʪʥʫ, ʛʨʦʰʦʚʦ-ʢʨʝʜʠʪʥʫ, ʤʠʪʥʫ ʪʘ 

ʽʥʚʝʩʪʠʮʽʡʥʫ ʧʦʣʽʪʠʢʫ. ɼʦ ʩʢʣʘʜʫ ʬʽʥʘʥʩʦʚʦʾ 

ʧʦʣʽʪʠʢʠ ʋʢʨʘʾʥʠ ʪʘʢʦʞ ʚʭʦʜʠʪʴ ʬʽʥʘʥʩʦʚʘ 

ʧʦʣʽʪʠʢʘ ʚ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʤʫ ʢʦʤʧʣʝʢʩʽ, ʷʢʘ ʚʢʣʶ-

ʯʘʻ ʙʶʜʞʝʪʥʫ, ʧʦʜʘʪʢʦʚʫ ʪʘ ʽʥʚʝʩʪʠʮʽʡʥʫ ʧʦʣʽʪʠʢʫ. 

ʇʦʜʘʪʢʦʚʘ ʧʦʣʽʪʠʢʘ ʚ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʤʫ ʢʦʤʧʣʝʢʩʽ 

ʦʭʦʧʣʶʻ ʩʧʨʦʱʝʥʫ ʩʠʩʪʝʤʫ ʦʧʦʜʘʪʢʫʚʘʥʥʷ ʯʝʪʚʝʨ-

ʪʦʾ ʢʘʪʝʛʦʨʽʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʚʠʨʦʙʥʠʢʽʚ ʽ 

ʤʠʪʥʫ ʧʦʣʽʪʢʫ, ʷʢʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʧʽʜʪʨʠʤʢʫ ʛʘʣʫʟʽ 

ʪʚʘʨʠʥʥʠʮʪʚʘ. ɼʦ ʯʝʪʚʝʨʪʦʾ ʢʘʪʝʛʦʨʽʾ ʩʽʣʴʩʴʢʦʛʦʩ-

ʧʦʜʘʨʩʴʢʠʭ ʚʠʨʦʙʥʠʢʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʩʫʙôʻʢʪʠ ʛʦʩʧʦ-

ʜʘʨʶʚʘʥʥʷ, ʢʦʪʨʽ ʤʘʶʪʴ ʯʘʩʪʢʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦ-

ʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʟʘ ʧʦʧʝʨʝʜʥʽʡ ʟʚʽʪʥʠʡ ʨʽʢ ʥʝ 

ʤʝʥʰʝ 75%. ɹʶʜʞʝʪʥʘ ʧʦʣʽʪʠʢʘ ʨʦʟʚʠʪʢʫ ʘʛʨʦʧʨʦ-

ʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚʢʣʶʯʘʻ ʜʝʨʞʘʚʥʫ ʬʽʥʘʥʩʦʚʫ 

ʧʽʜʪʨʠʤʢʫ ʽ ʬʽʥʘʥʩʫʚʘʥʥʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʥʘʫʢʦ-

ʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʋ ʩʚʦʶ ʯʝʨʛʫ ʜʝʨʞʘʚʥʘ ʬʽʥʘʥʩʦʚʘ 

ʧʽʜʪʨʠʤʢʘ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʦʭʦʧʣʶʻ 

ʬʽʥʘʥʩʦʚʫ ʧʽʜʪʨʠʤʢʫ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʛʘ-

ʣʫʟʽ ʨʦʩʣʠʥʥʠʮʪʚʘ, ʛʘʣʫʟʽ ʪʚʘʨʠʥʥʠʮʪʚʘ, ʨʠʙʥʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ, ʬʝʨʤʝʨʩʴʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚ, 

ʩʪʨʘʭʫʚʘʥʥʷ ʧʨʦʜʫʢʮʽʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ, ʦʧʪʦʚʠʭ ʨʠʥʢʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴ-

ʢʦʾ ʧʨʦʜʫʢʮʽʾ, ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʦʙʩʣʫʛʦʚʫʶ-

ʯʠʭ ʢʦʦʧʝʨʘʪʠʚʽʚ, ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʦʨʘʜʯʦʾ 

ʜʽʷʣʴʥʦʩʪʽ [28; 5].  

ʇʦʜʘʪʢʦʚʘ ʧʦʣʽʪʠʢʘ ʷʚʣʷʻʪʴʩʷ ʜʽʷʣʴʥʽʩʪʶ ʜʝʨ-

ʞʘʚʠ ʚ ʩʬʝʨʘʭ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʘʚʦʚʦʾ ʨʝʛʣʘʤʝʥʪʘ-

ʮʽʾ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʩʧʣʘʪʠ ʧʦʜʘʪʢʽʚ ʽ ʧʦʜʘʪʢʦʚʠʭ ʧʣʘ-

ʪʝʞʽʚ ʜʦ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ ʬʦʥʜʽʚ ʜʝʨʞʘʚʠ. ɿʤʽʥʘ 

ʬʦʨʤ ʧʦʜʘʪʢʦʚʠʭ ʩʪʘʚʦʢ ʪʘ ʦʧʦʜʘʪʢʫʚʘʥʥʷ ʚʧʣʠʚʘʻ 

ʥʘ ʩʪʘʥ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʢʦʥôʶʥʢʪʫʨʠ. ʇʽʜ ʯʘʩ ʝʢʦ-

ʥʦʤʽʯʥʦʾ ʢʨʠʟʠ ʜʝʨʞʘʚʘ ʟ ʮʽʣʣʶ ʟʥʠʞʝʥʥʷ ʧʦʜʘʪʢʦ-

ʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʦʞʝ ʟʤʝʥʰʫʚʘʪʠ ʩʪʘʚʢʠ ʦʧʦ-

ʜʘʪʢʫʚʘʥʥʷ, ʽ ʥʘʚʧʘʢʠ, ʧʽʜʚʠʱʫʚʘʪʠ ʾʭ ʚ ʧʨʦʮʝʩʽ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʧʽʜʥʝʩʝʥʥʷ, ʟ ʮʽʣʣʶ ʧʽʜʪʨʠʤʢʠ ʧʨʦ-

ʧʦʨʮʽʡʥʦʩʪʽ ʫ ʨʦʟʚʠʪʢʫ ʧʨʦʜʫʢʪʠʚʥʠʭ ʩʠʣ ʪʘ ʫʪʨʠ-

ʤʘʥʥʷ ʪʝʤʧʽʚ ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ [5]. 

ɻʨʦʰʦʚʦ-ʢʨʝʜʠʪʥʘ ʧʦʣʽʪʠʢʘ ï ʩʫʢʫʧʥʽʩʪʴ ʟʘ-

ʭʦʜʽʚ ʪʘ ʜʽʡ ʜʝʨʞʘʚʠ ʩʪʦʩʦʚʥʦ ʨʝʛʫʣʶʚʘʥʥʷ ʢʨʝʜʠʪ-

ʥʦʛʦ ʪʘ ʛʨʦʰʦʚʦʛʦ ʨʠʥʢʽʚ. ʈʦʟʨʦʙʣʝʥʥʷ ʽ ʨʝʘʣʽʟʘʮʽʶ 

ʤʦʥʝʪʘʨʥʦʾ ʧʦʣʽʪʠʢʠ ʧʦʢʣʘʜʝʥʦ ʥʘ ʅʘʮʽʦʥʘʣʴʥʠʡ 

ʙʘʥʢ ʋʢʨʘʾʥʠ. ʆʩʥʦʚʥʘ ʤʝʪʘ ʛʨʦʰʦʚʦ-ʢʨʝʜʠʪʥʦʾ 

ʧʦʣʽʪʠʢʠ ʧʦʣʷʛʘʻ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʩʪʘʙʽʣʴʥʦʛʦ ʨʽʚʥʷ 

ʮʽʥ, ʧʦʚʥʦʾ ʟʘʡʥʷʪʦʩʪʽ ʽ ʟʙʽʣʴʰʝʥʥʷ ʨʝʘʣʴʥʦʛʦ ʦʙ-

ʩʷʛʫ ʚʘʣʦʚʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʨʦʜʫʢʪʫ [28].  

ʄʠʪʥʘ ʧʦʣʽʪʠʢʘ ʮʝ ʩʠʩʪʝʤʘ ʥʘʧʨʷʤʽʚ ʪʘ ʧʨʠʥ-

ʮʠʧʽʚ ʜʽʷʣʴʥʦʩʪʽ ʜʝʨʞʘʚʠ ʫ ʩʬʝʨʽ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʚʦʾʭ ʝʢʦʥʦʤʽʯʥʠʭ ʽʥʪʝʨʝʩʽʚ ʪʘ ʙʝʟʧʝʢʠ ʟʘ ʜʦʧʦʤʦ-
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ʛʦʶ ʥʝʪʘʨʠʬʥʠʭ ʪʘ ʤʠʪʥʦ-ʪʘʨʠʬʥʠʭ ʟʘʭʦʜʽʚ ʨʝʛʫ-

ʣʶʚʘʥʥʷ ʟʦʚʥʽʰʥʴʦʾ ʪʦʨʛʽʚʣʽ. ʄʝʪʦʶ ʤʠʪʥʦʾ 

ʧʦʣʽʪʠʢʠ ʷʚʣʷʻʪʴʩʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʮʽʦʥʘʣʴʥʠʭ 

ʤʠʪʥʠʭ ʽʥʪʝʨʝʩʽʚ ʜʝʨʞʘʚʠ ʽ ʾʾ ʙʝʟʧʝʢʠ. ʄʠʪʥʘ 

ʧʦʣʽʪʠʢʘ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʚ ʬʦʨʤʽ ʧʨʦ-

ʪʝʢʮʽʦʥʽʟʤʫ (ʧʦʣʽʪʠʢʠ, ʢʦʪʨʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʟʘʭʠʩʪ 

ʪʘ ʩʪʠʤʫʣʶʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦ-

ʥʦʤʽʢʠ) ʽ ʚʽʣʴʥʦʾ ʪʦʨʛʽʚʣʽ (ʧʦʣʽʪʠʢʠ, ʷʢʘ ʥʘʧʨʘʚʣʝʥʘ 

ʥʘ ʣʽʢʚʽʜʘʮʽʶ ʦʙʤʝʞʝʥʴ ʚ ʛʘʣʫʟʽ ʟʦʚʥʽʰʥʴʦʝʢʦ-

ʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ) ̔ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʘʨʠʬʥʠʭ ʽʥ-

ʩʪʨʫʤʝʥʪʽʚ ʨʝʛʫʣʶʚʘʥʥʷ [28].  

ɯʥʚʝʩʪʠʮʽʡʥʘ ʧʦʣʽʪʠʢʘ ʧʦʚôʷʟʘʥʘ ʽʟ ʧʨʠʚʘʪʥʠʤʠ 

ʽ ʜʝʨʞʘʚʥʠʤʠ ʽʥʚʝʩʪʠʮʽʷʤʠ ʫ ʨʦʟʚʠʪʦʢ ʪʘʢʠʭ ʛʘʣʫ-

ʟʝʡ ʽ ʦʢʨʝʤʠʭ ʩʫʙôʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʢʦʪʨʽ ʩʪʘ-

ʥʦʚʣʷʪʴ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʪʘ ʚʠʟʥʘʯʘʶʪʴ 

ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʧʨʦʛʨʝʩ. ɻʦʣʦʚʥʝ ʟʘʚʜʘʥʥʷ ʽʥʚʝ-

ʩʪʠʮʽʡʥʦʾ ʧʦʣʽʪʠʢʠ ʧʦʣʷʛʘʻ ʚ ʬʦʨʤʫʚʘʥʥʷ ʧʨʠʚʘʙ-

ʣʠʚʦʛʦ ʽʥʚʝʩʪʠʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʧʦʞʚʘʚ-

ʣʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʽ ʥʘʨʦʱʫʚʘʥʥʷ ʦʙ-

ʩʷʛʽʚ ʽʥʚʝʩʪʠʮʽʡ ʚ ʥʘʮʽʦʥʘʣʴʥʫ ʝʢʦʥʦʤʽʢʫ. ɿʘ ʫʤʦʚ 

ʘʢʪʠʚʥʦʾ ʽʥʚʝʩʪʠʮʽʡʥʦʾ ʧʦʣʽʪʠʢʠ ʜʝʨʞʘʚʘ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʚʩʽ ʤʦʞʣʠʚʽ ʧʨʷʤʽ ʤʝʪʦʜʠ ʨʝʛʫʣʶ-

ʚʘʥʥʷ ʪʘ ʯʘʩʪʦ ʩʘʤʘ ʩʪʘʻ ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʽʥʚʝʩʪʦʨʦʤ. 

ɿʘ ʨʝʘʣʽʟʘʮʽʾ ʧʘʩʠʚʥʦʾ ʽʥʚʝʩʪʠʮʽʡʥʦʾ ʧʦʣʽʪʠʢʠ ʤʘʢ-

ʩʠʤʘʣʴʥʘ ʩʘʤʦʩʪʽʡʥʽʩʪʴ ʪʘ ʩʚʦʙʦʜʘ ʬʽʨʤ ʚ ʧʨʦʮʝʩʽ 

ʚʣʘʩʥʦʾ ʽʥʚʝʩʪʠʮʽʡʥʦʾ ʧʦʣʽʪʠʢʠ ʣʽʤʽʪʫʻʪʴʩʷ ʜʝʨʞʘ-

ʚʦʶ ʯʝʨʝʟ ʧʦʜʘʪʢʦʚʫ, ʘʤʦʨʪʠʟʘʮʽʡʥʫ, ʛʨʦʰʦʚʦ-ʢʨʝ-

ʜʠʪʥʫ ʧʦʣʽʪʠʢʫ, ʩʠʩʪʝʤʫ ʩʘʥʢʮʽʡ ʪʘ ʧʽʣʴʛ, ʷʢʽ ʤʘʶʪʴ 

ʙʫʪʠ ʘʜʝʢʚʘʪʥʠʤʠ ʽʥʚʝʩʪʠʮʽʡʥʽʡ ʧʦʣʽʪʠʮʽ [28]. 

ɹʦʨʛʦʚʘ ʧʦʣʽʪʠʢʘ ʻ ʩʠʩʪʝʤʦʶ ʟʘʭʦʜʽʚ ʽ ʜʽʡ ʩʪʦ-

ʩʦʚʥʦ ʚʨʝʛʫʣʶʚʘʥʥʷ ʽ ʫʥʠʢʥʝʥʥʷ ʙʦʨʛʦʚʠʭ ʧʨʦʙʣʝʤ 

ʜʝʨʞʘʚʠ, ʚʽʜʥʦʚʣʝʥʥʷ ʯʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʾ ʧʣʘʪʦʩ-

ʧʨʦʤʦʞʥʦʩʪʽ ʽ ʦʪʨʠʤʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʝʬʝʢʪʫ 

ʚʽʜ ʬʽʥʘʥʩʫʚʘʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʟʘʧʦʟʠʯʝʥʠʭ ʬʽʥʘʥʩʦ-

ʚʠʭ ʨʝʩʫʨʩʽʚ. ɹʦʨʛʦʚʘ ʧʦʣʽʪʠʢʘ ʚʩʪʘʥʦʚʣʶʻ ʫʤʦʚʠ ʽ 

ʤʝʞʽ ʜʝʨʞʘʚʥʦʛʦ ʟʘʧʦʟʠʯʝʥʥʷ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ 

ʡʦʛʦ ʬʦʨʤʘʤʠ, ʢʨʝʜʠʪʦʨʘʤʠ, ʘ ʪʘʢʦʞ ʤʝʭʘʥʽʟʤ ʪʘ 

ʧʦʨʷʜʦʢ ʧʦʛʘʰʝʥʥʷ ʙʦʨʛʫ [28].  

ʅʘ ʨʠʩʫʥʢʫ 1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʪʨʫʢʪʫʨʫ ʬʽʥʘʥʩʦ-

ʚʦʾ ʧʦʣʽʪʠʢʠ ʋʢʨʘʾʥʠ.  
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ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʘ ʬʽʥʘʥʩʦʚʦʾ ʧʦʣʽʪʠʢʠ ʋʢʨʘʾʥʠ 

ɼʞʝʨʝʣʦ: ʧʦʙʫʜʦʚʘʥʦ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʽ [5; 6; 8; 9; 10; 11; 12; 13; 14; 15; 17; 19; 20; 22; 28] 

 

ɹʶʜʞʝʪʥʘ ʧʦʣʽʪʠʢʘ ï ʮʝ ʢʦʤʧʣʝʢʩ ʟʘʭʦʜʽʚ, ʷʢʽ 

ʥʘʧʨʘʚʣʝʥʽ ʥʘ ʟʘʣʫʯʝʥʥʷ, ʨʦʟʧʦʜʽʣ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʙʶʜʞʝʪʥʠʭ ʢʦʰʪʽʚ. ɹʶʜʞʝʪʥʘ ʧʦʣʽʪʠʢʘ ʚʠʷʚ-

ʣʷʻʪʴʩʷ ʫ ʤʝʪʦʜʘʭ ʪʘ ʬʦʨʤʘʭ ʤʦʙʽʣʽʟʘʮʽʾ ʜʝʨʞʘʚʥʠʭ 

ʢʦʰʪʽʚ ʽ ʾʭ ʚʠʪʨʘʯʘʥʥʽ ʥʘ ʨʽʟʥʽ ʧʦʪʨʝʙʠ, ʚʠʟʥʘʯʝʥʥʽ 

ʜʞʝʨʝʣ ʬʽʥʘʥʩʫʚʘʥʥʷ ʙʶʜʞʝʪʥʦʛʦ ʜʝʬʽʮʠʪʫ, ʧʨʠʥ-

ʮʠʧʽʚ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥ ʤʽʞ ʦʢʨʝʤʠʤʠ ʣʘʥʢʘʤʠ ʙʶʜ-

ʞʝʪʥʦʾ ʩʠʩʪʝʤʠ [28]. 

ʉʧʨʦʱʝʥʘ ʩʠʩʪʝʤʘ ʦʧʦʜʘʪʢʫʚʘʥʥʷ ʦʙʣʽʢʫ ʪʘ 

ʟʚʽʪʥʦʩʪʽ ʷʚʣʷʻʪʴʩʷ ʦʩʦʙʣʠʚʠʤ ʤʝʭʘʥʽʟʤʦʤ ʩʧʨʘʚʣʷ-

ʥʥʷ ʟʙʦʨʽʚ ʪʘ ʧʦʜʘʪʢʽʚ, ʷʢʘ ʚʩʪʘʥʦʚʣʶʻ ʟʘʤʽʥʫ 

ʩʧʣʘʪʠ ʦʢʨʝʤʠʭ ʟʙʦʨʽʚ ʪʘ ʧʦʜʘʪʢʽʚ ʥʘ ʩʧʣʘʪʫ 

ʻʜʠʥʦʛʦ ʧʦʜʘʪʢʫ ʽʟ ʦʜʥʦʯʘʩʥʠʤ ʚʝʜʝʥʥʷʤ ʩʧʨʦʱʝ-

ʥʦʛʦ ʟʚʽʪʥʦʩʪʽ ʽ ʦʙʣʽʢʫ [6].  

ɺʘʞʣʠʚʝ ʤʽʩʮʝ ʚ ʩʠʩʪʝʤʽ ʜʝʨʞʘʚʥʠʭ ʬʽʥʘʥʩʽʚ 

ʟʘʡʤʘʶʪʴ ʜʝʨʞʘʚʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʢʦʪʨʽ ʫʪʚʦʨʶ-

ʶʪʴʩʷ ʟ ʮʽʣʣʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʝʡ, ʷʢʽ ʻ 

ʚʘʞʣʠʚʽ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʩʫʩʧʽʣʴʥʠʭ ʧʦʪʨʝʙ. ɼʝʨ-

ʞʘʚʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʬʫʥʢʮʽʦʥʫʶʪʴ ʚ ʪʠʭ ʩʬʝʨʘ, ʨʦ-

ʟʚʠʪʦʢ ʢʦʪʨʠʭ ʻ ʥʝʤʦʞʣʠʚʠʤ ʯʠ ʥʝʜʦʮʽʣʴʥʠʤ ʟ ʚʠ-

ʢʦʨʠʩʪʘʥʥʷʤ ʧʨʠʚʘʪʥʦʛʦ ʢʘʧʽʪʘʣʫ. ɼʦ ʧʝʨʝʣʽʢʫ ʪʘ-

ʢʠʭ ʛʘʣʫʟʝʡ ʚʭʦʜʠʪʴ ʧʨʦʚʝʜʝʥʥʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ [2].  

ɺ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʘʛʨʦʧʨʦʤʠʩʣʦʚʠʡ ʢʦʤʧʣʝʢʩ 

ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʛʘʣʫʟʝʡ ʝʢʦʥʦʤʽʢʠ. 

ʉʪʘʙʽʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʘʛʨʘʨʥʠʭ ʩʫʙôʻʢʪʽʚ ʛʦʩʧʦʜʘ-

ʨʶʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʜʦʚʦʣʴʯʫ ʙʝʟʧʝʢʫ ʢʨʘʾʥʠ, 

ʩʪʚʦʨʶʻ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʘʛʨʘʨʥʦʛʦ 

ʌʽʥʘʥʩʦʚʘ ʧʦʣʽʪʠʢʘ ʨʦʟʚʠʪʢʫ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ɹʶʜʞʝʪʥʘ ʧʦʣʽʪʠʢʘ  ʇʦʜʘʪʢʦʚʘ ʧʦʣʽʪʠʢʘ 
ɯʥʚʝʩʪʠʮʽʡʥʘ 

ʧʦʣʽʪʠʢʘ 

ɼʝʨʞʘʚʥʘ ʬʽʥʘʥʩʦʚʘ ʧʽʜʪʨʠʤʢʘ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʄʠʪʥʘ ʧʦʣʽʪʠʢʘ ʉʧʨʦʱʝʥʘ ʩʠʩʪʝʤʘ ʦʧʦʜʘʪʢʫ-

ʚʘʥʥʷ ʯʝʪʚʝʨʪʦʾ ʢʘʪʝʛʦʨʽʾ ʩʽʣʴʩʴ-

ʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʚʠʨʦʙʥʠʢʽʚ ʇʽʜʪʨʠʤʢʘ ʛʘʣʫʟʽ 

ʪʚʘʨʠʥʥʠʮʪʚʘ  

ʌʽʥʘʥʩʦʚʘ 

ʧʽʜʪʨʠʤʢʘ ʛʘ-

ʣʫʟʽ ʨʦʩʣʠʥ-

ʥʠʮʪʚʘ  

ʌʽʥʘʥʩʦʚʘ 

ʧʽʜʪʨʠʤʢʘ 

ʨʠʙʥʦʛʦ ʛʦʩ-

ʧʦʜʘʨʩʪʚʘ  

ʌʽʥʘʥʩʦʚʘ ʧʽʜʪʨʠʤʢʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʦʙʩʣʫʛʦʚʫʶʯʠʭ ʢʦʦʧʝʨʘʪʠʚʽʚ 

ʌʽʥʘʥʩʦʚʘ ʧʽʜʪʨʠʤʢʘ 

ʩʪʨʘʭʫʚʘʥʥʷ ʧʨʦʜʫʢʮʽʾ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ  

ʌʽʥʘʥʩʦʚʘ 

ʧʽʜʪʨʠʤʢʘ ʬʝʨ-

ʤʝʨʩʴʢʠʭ ʛʦʩʧʦ-

ʜʘʨʩʪʚ  

ʌʽʥʘʥʩʦʚʘ ʧʽʜʪʨʠʤʢʘ 

ʦʧʪʦʚʠʭ ʨʠʥʢʽʚ ʩʽʣʴʩʴ-

ʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦ-

ʜʫʢʮʽʾ  

ʌʽʥʘʥʩʦʚʘ 

ʧʽʜʪʨʠʤʢʘ ʛʘ-

ʣʫʟʽ ʪʚʘʨʠʥʥʠ-

ʮʪʚʘ 

ʌʽʥʘʥʩʦʚʘ 

ʧʽʜʪʨʠʤʢʘ 

ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨ-

ʩʪʚʘ 

ʌʽʥʘʥʩʦʚʘ ʧʽʜʪʨʠʤʢʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʦʨʘʜʯʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʌʽʥʘʥʩʫʚʘʥʥʷ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ 

ʥʘʫʢʦʚʠʭ ʜʦ-

ʩʣʽʜʞʝʥʴ 

ʌʽʥʘʥʩʦʚʘ ʧʦʣʽʪʠʢʘ ʋʢʨʘʾʥʠ 

ɻʨʦʰʦʚʦ-ʢʨʝʜʠʪʥʘ ʧʦʣʽʪʠʢʘ 

ɹʦʨʛʦʚʘ ʧʦʣʽʪʠʢʘ 

ʇʦʜʘʪʢʦʚʘ ʧʦʣʽʪʠʢʘ 

ɹʶʜʞʝʪʥʘ ʧʦʣʽʪʠʢʘ 

ɯʥʚʝʩʪʠʮʽʡʥʘ ʧʦʣʽʪʠʢʘ 

ʄʠʪʥʘ ʧʦʣʽʪʠʢʘ 

ɼʝʨʞʘʚʥʽ ʚʠʩʪʘʚʢʦʚʽ ʟʘʭʦʜʠ ʚ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʤʫ ʢʦʤʧʣʝʢʩʽ 
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ʩʝʢʪʦʨʫ ʥʘ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʡ ʽ ʚʠʩʦʢʦʝʬʝʢ-

ʪʠʚʥʠʡ ʩʝʢʪʦʨ ʝʢʦʥʦʤʽʢʠ ʥʘ ʟʦʚʥʽʰʥʴʦʤʫ ʽ 

ʚʥʫʪʨʽʰʥʴʦʤʫ ʨʠʥʢʘʭ [3, ʩ. 802]. 

ɼʝʨʞʘʚʥʘ ʧʽʜʪʨʠʤʢʘ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤ-

ʧʣʝʢʩʫ ʻ ʩʚʽʜʦʤʠʤ ʩʪʚʦʨʝʥʥʷʤ ʩʧʨʠʷʪʣʠʚʠʭ ʝʢʦ-

ʥʦʤʽʯʥʠʭ, ʧʨʘʚʦʚʠʭ, ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʪʘ ʽʥʰʠʭ ʫʤʦʚ 

ʨʦʟʚʠʪʢʫ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʟʘʙʝʟʧʝ-

ʯʝʥʦʛʦ ʤʘʪʝʨʽʘʣʴʥʠʤʠ ʪʘ ʬʽʥʘʥʩʦʚʠʤʠ ʨʝʩʫʨʩʘʤʠ. 

ʊʘʢʘ ʧʽʜʪʨʠʤʢʘ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʥʝʧʨʷʤʽʡ ʽ ʧʨʷʤʽʡ ʬʦʨʤʽ. ʇʨʷʤʘ 

ʬʦʨʤʘ ʜʝʨʞʘʚʥʦʾ ʧʽʜʪʨʠʤʢʠ ʧʦʣʷʛʘʻ ʚ ʥʘʜʘʥʥʽ ʙʶʜ-

ʞʝʪʥʠʭ ʘʩʠʛʥʫʚʘʥʴ ʽ ʙʶʜʞʝʪʥʠʭ ʧʦʟʠʢ. ʇʨʠ ʥʝʧʨʷ-

ʤʽʡ ʜʝʨʞʘʚʥʽʡ ʧʽʜʪʨʠʤʮʽ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤ-

ʧʣʝʢʩʫ ʥʘʜʘʶʪʴʩʷ ʧʦʜʘʪʢʦʚʽ ʧʽʣʴʛʠ. ʄʝʪʘ ʩʫʯʘʩʥʦʾ 

ʘʛʨʘʨʥʦʾ ʧʦʣʽʪʠʢʠ ʋʢʨʘʾʥʠ ʧʦʣʷʛʘʻ ʚ ʛʘʨʘʥʪʫʚʘʥʥʽ 

ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ ʜʝʨʞʘʚʠ, ʫʪʚʝʨʜʞʝʥʥʽ 

ʧʨʽʦʨʠʪʝʪʥʦʛʦ ʨʦʟʚʠʪʢʫ ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʘʛʨʦʧʨʦʤʠ-

ʩʣʦʚʦʤʫ ʢʦʤʧʣʝʢʩʽ, ʬʦʨʤʫʚʘʥʥʽ ʩʫʯʘʩʥʦʛʦ ʢʦʥʢʫ-

ʨʝʥʪʦʩʧʨʦʤʦʞʥʦʛʦ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʚʽʜʪʚʦʨʝʥʥʷ 

ʪʘ ʚʠʭʦʜʽ ʥʘ ʩʚʽʪʦʚʠʡ ʘʛʨʦʧʨʦʤʠʩʣʦʚʠʡ ʨʠʥʦʢ [3, ʩ. 

802 - 803].  

ʅʘ ʨʠʩʫʥʢʫ 2 ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʪʨʫʢʪʫʨʫ ʜʝʨʞʘʚ-

ʥʦʾ ʧʽʜʪʨʠʤʢʠ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. 

 
ʈʠʩ. 2. ʉʪʨʫʢʪʫʨʘ ʜʝʨʞʘʚʥʦʾ ʬʽʥʘʥʩʦʚʦʾ ʧʽʜʪʨʠʤʢʠ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʋʢʨʘʾʥʠ 

ɼʞʝʨʝʣʦ: ʧʦʙʫʜʦʚʘʥʦ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʽ [7; 8; 9; 10; 11; 12; 13; 15; 17; 19; 20; 22] 

 

ɿʘʩʪʘʚʥʠʤʠ ʟʘʢʫʧʽʚʣʷʤʠ ʻ ʟʘʨʘʭʫʚʘʥʥʷ ʜʦ ʜʝʨ-

ʞʘʚʥʦʛʦ ʽʥʪʝʨʚʝʥʮʽʡʥʦʛʦ ʬʦʥʜʫ ʦʙôʻʢʪʘ ʜʝʨʞʘʚ-

ʥʦʛʦ ʮʽʥʦʚʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ, ʢʦʣʠ ʙʶʜʞʝʪʥʘ ʧʦʟʠʢʘ 

ʘʙʦ ʧʣʘʪʘ ʟʘ ʾʾ ʢʦʨʠʩʪʫʚʘʥʥʷ ʥʝ ʙʫʣʠ ʧʦʛʘʰʝʥʽ ʚ 

ʪʝʨʤʽʥ, ʢʦʪʨʠʡ ʧʝʨʝʜʙʘʯʝʥʠʡ ʚ ʢʦʥʪʨʘʢʪʽ. ɼʝʨʞʘʚʥʽ 

ʬʦʨʚʘʨʜʥʽ ʟʘʢʫʧʽʚʣʽ ʟʝʨʥʘ ʧʝʨʝʜʙʘʯʘʶʪʴ ʢʫʧʽʚʣʶ 

ʟʝʨʥʘ ʤʘʡʙʫʪʥʴʦʛʦ ʚʨʦʞʘʶ ʫ ʩʽʣʴʛʦʩʧʧʽʜʧʨʠʻʤ-

ʩʪʚʘʭ ʥʘ ʫʤʦʚʘʭ ʘʚʘʥʩʦʚʦʛʦ ʧʣʘʪʝʞʫ ʚ ʨʦʟʤʽʨʽ 50% 

ɼʝʨʞʘʚʥʘ ʬʽʥʘʥʩʦʚʘ ʧʽʜʪʨʠʤʢʘ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ 
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ʂʦʤʧʝʥʩʘʮʽʷ ʪʘ ʚʽʜʰʢʦʜʫʚʘʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʜʝʨʞʘʚʥʠʭ ʢʦʰʪʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦ-

ʜʘʨʩʴʢʠʤ ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʚʘʨʪʦʩʪʽ ʧʦʙʫʜʦʚʘʥʠʭ ʫ ʩʽʣʴʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ 

ʩʦʮʽʘʣʴʥʦ-ʧʦʙʫʪʦʚʠʭ ʦʙôʻʢʪʽʚ (ʞʠʪʣʦʚʠʭ ʦʙôʻʢʪʽʚ, ʛʫʨʪʦʞʠʪʢʽʚ, ʜʠʪʷʯʠʭ ʩʘʜʢʽʚ ʽ 

ʷʩʝʣ, ʰʢʽʣ, ʤʝʜʠʯʥʠʭ ʧʫʥʢʪʽʚ), ʽʥʞʝʥʝʨʥʦ-ʪʝʭʥʽʯʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ (ʜʦʨʽʛ, ʚʦʜʦ-

ʧʨʦʚʽʜʥʠʭ, ʢʘʥʘʣʽʟʘʮʽʡʥʠʭ, ʛʘʟʦʚʠʭ ʤʝʨʝʞ ʽ ʤʝʨʝʞ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯʽ, ʘʣʴʪʝʨʥʘ-

ʪʠʚʥʠʭ ʚʠʜʽʚ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ ʽ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ, ʧʨʠ ʫʤʦʚʽ ʱʦ ʚʦʥʠ ʟʘʙʝʟʧʝ-

ʯʘʪʴ ʨʦʙʦʪʫ ʮʠʭ ʩʦʮʽʘʣʴʥʦ-ʧʦʙʫʪʦʚʠʭ ʦʙôʻʢʪʽʚ 

 

ʇʽʜʪʨʠʤʢʘ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʧʦʩʣʫʛ ʽ ʧʨʦʩʫʚʘʥʥʷ ʧʨʦʜʫʢʮʽʾ ʥʘ ʨʠʥʦʢ (ʩʪʚʦʨʝʥʥʷ ʪʘ ʧʽʜʪʨʠʤʢʘ ʨʦ-

ʟʚʠʪʢʫ ʦʧʪʦʚʠʭ ʨʠʥʢʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ, ʜʝʨʞʘʚʥʦʾ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʘʛʨʘʨ-

ʥʦʛʦ ʨʠʥʢʫ, ʙʽʨʞʦʚʦʾ ʪʦʨʛʽʚʣʽ ʪʦʚʘʨʥʠʤʠ ʜʝʨʠʚʘʪʠʚʘʤʠ ʪʘ ʧʨʦʜʫʢʮʽʻʶ, ʟʘʛʦʪʽʚʝʣʴʥʦ-ʟʙʫʪʦʚʠʭ, ʧʦ-

ʩʪʘʯʘʣʴʥʠʮʴʢʠʭ ʪʘ ʽʥʰʠʭ ʦʙʩʣʫʛʦʚʫʶʯʠʭ ʩʫʙôʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʽ ʦʨʛʘʥʽʟʘʮʽʡ ʚ ʛʘʣʫʟʽ ʘʛʨʦʧʨʦ-

ʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʦʨʛʘʥʽʟʘʮʽʷ ʚʠʩʪʘʚʢʦʚʠʭ ʟʘʭʦʜʽʚ ʪʘ ʚʠʩʪʘʚʦʢ) 

ʇʽʜʪʨʠʤʢʘ ʟʘʭʦʜʽʚ, ʱʦ ʧʦʚôʷʟʘʥʽ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʙʝʟʧʝʢʠ ʽ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ 

ʇʽʜʪʨʠʤʢʘ ʚʥʦʛʨʘʜʘʩʪʚʘ, ʩʘʜʽʚʥʠʮʪʚʘ ʽ ʭʤʝʣʷʨʩʪʚʘ 

ʏʘʩʪʢʦʚʘ ʢʦʤʧʝʥʩʘʮʽʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ ʽ ʦʙʣʘʜʥʘʥʥʷ ʚʽʪʯʠʟʥʷʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ  
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ʚʘʨʪʦʩʪʽ ʟʝʨʥʘ, ʢʦʪʨʘ ʚʠʟʥʘʯʝʥʘ ʥʘ ʦʩʥʦʚʽ ʤʽʥʽʤʘʣʴ-

ʥʦʾ ʽʥʪʝʨʚʝʥʮʽʡʥʦʾ ʮʽʥʠ ʥʘ ʤʦʤʝʥʪ ʫʢʣʘʜʝʥʥʷ ʬʦʨ-

ʚʘʨʜʥʦʛʦ ʙʽʨʞʦʚʦʛʦ ʢʦʥʪʨʘʢʪʫ. ɺʽʜʰʢʦʜʫʚʘʥʥʷ 

ʣʽʟʠʥʛʦʚʠʭ ʧʣʘʪʝʞʽʚ ʧʦʣʷʛʘʻ ʚ ʯʘʩʪʢʦʚʽʡ ʢʦʤʧʝʥʩʘ-

ʮʽʾ ʩʧʣʘʯʝʥʠʭ ʘʛʨʦʧʨʦʤʠʩʣʦʚʠʤʠ ʢʦʤʧʘʥʽʷʤʠ 

ʣʽʟʠʥʛʦʚʠʭ ʧʣʘʪʝʞʽʚ ʟʘ ʧʨʠʜʙʘʥʽ ʪʝʭʥʽʢʫ ʯʠ ʦʙʣʘʜ-

ʥʘʥʥʷ ʜʣʷ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʥʘ ʫʤʦʚʘʭ 

ʬʽʥʘʥʩʦʚʦʛʦ ʣʽʟʠʥʛʫ [8]. 

ʇʽʜʪʨʠʤʢʘ ʘʛʨʦʬʽʨʤ, ʷʢʽ ʚʠʨʦʙʣʷʶʪʴ ʧʨʦ-

ʜʫʢʮʽʶ ʪʚʘʨʠʥʥʠʮʪʚʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʣʷʭʦʤ ʟʥʠ-

ʞʝʥʥʷ ʚʘʨʪʦʩʪʽ ʟʘʩʦʙʽʚ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʽ ʨʝʻʩʪʨʘʮʽʾ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ. ɼʝʨʞʘʚʘ ʚʽʜʰʢʦʜʦ-

ʚʫʻ ʚʘʨʪʽʩʪʴ ʟʙʫʜʦʚʘʥʠʭ ʚ ʩʽʣʴʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ 

ʩʦʮʽʘʣʴʥʦ-ʧʦʙʫʪʦʚʠʭ ʙʫʜʽʚʝʣʴ, ʽʥʞʝʥʝʨʥʦ-ʪʝʭ-

ʥʽʯʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ. ɿʙʫʜʦʚʘʥʽ ʦʙôʻʢʪʠ, ʥʘ ʷʢʽ ʧʽʰʣʘ 

ʜʝʨʞʘʚʥʘ ʢʦʤʧʝʥʩʘʮʽʷ, ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʦʜʘʥʽ ʽ 

ʧʦʚʠʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʟʘ ʮʽʣʴʦʚʠʤ ʧʨʠʟʥʘʯʝʥ-

ʥʷʤ. ɼʝʨʞʘʚʥʘ ʧʽʜʪʨʠʤʢʘ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʚ ʯʘʩʪʠʥʽ 

ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʽʟ ʤʘʨʢʝʪʠʥʛʫ ʽ ʧʨʦʩʫʚʘʥʥʷ ʪʦʚʘʨʽʚ 

ʥʘ ʨʠʥʦʢ (ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʧʽʜʪʨʠʤʢʘ ʦʧʪʦʚʠʭ ʨʠʥʢʽʚ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ, ʜʝʨʞʘʚʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʘʛʨʘʨʥʦʛʦ ʨʠʥʢʫ, ʙʽʨʞʦʚʦʾ ʪʦʨʛʽʚʣʷ ʪʦ-

ʚʘʨʥʠʤʠ ʜʝʨʠʚʘʪʠʚʘʤʠ ʪʘ ʪʦʚʘʨʘʤʠ, ʧʦʩʪʘʯʘʣʴ-

ʥʠʮʴʢʠʭ, ʟʙʫʪʦʚʠʭ, ʟʘʛʦʪʽʚʝʣʴʥʠʭ ʬʽʨʤ ʪʘ ʦʨ-

ʛʘʥʽʟʘʮʽʡ ʚ ʩʬʝʨʽ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ ʝʢʦʥʦʤʽʢʠ, ʦʨ-

ʛʘʥʽʟʘʮʽʷ ʚʠʩʪʘʚʦʢ ʪʘ ʚʠʩʪʘʚʢʦʚʠʭ ʟʘʭʦʜʽʚ). 

ɼʝʨʞʘʚʥʘ ʜʦʧʦʤʦʛʘ ʪʘʢʦʞ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʥʘ 

ʧʽʜʪʨʠʤʢʫ ʟʘʭʦʜʽʚ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ ʢʦʥʪʨʦʣʝʤ ʷʢʦʩʪʽ 

ʽ ʙʝʟʧʝʢʠ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ [8].  

ɼʝʨʞʘʚʘ ʩʧʨʷʤʦʚʫʻ ʙʶʜʞʝʪʥʽ ʢʦʰʪʠ ʜʣʷ 

ʧʽʜʪʨʠʤʢʠ ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ ʪʚʘʨʠʥʥʠʮʪʚʘ, 

ʩʪʘʙʽʣʽʟʘʮʽʾ ʧʦʛʦʣʽʚôʷ ʭʫʜʦʙʠ ʽ ʧʦʢʨʘʱʝʥʥʷ ʾʾ ʛʝʥʝ-

ʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʩʪʠʤʫʣʶʚʘʥʥʷ ʟʙʽʣʴʰʝʥʥʷ ʚʠ-

ʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ ʪʚʘʨʠʥʥʠʮʪʚʘ, ʘʢʚʘʢʫʣʴʪʫʨʠ 

(ʨʠʙʥʠʮʪʚʘ), ʘ ʪʘʢʦʞ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʨʦʩʪʘʥʥʷ 

ʧʦʪʫʞʥʦʩʪʝʡ ʽʟ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʧʝʨʝʨʦʙʣʝʥʥʷ ʩʽʣʴʛʦʩ-

ʧʧʨʦʜʫʢʮʽʾ [13]. 

ʅʘ ʨʠʩʫʥʢʫ 3 ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘʧʨʷʤʠ ʜʝʨʞʘʚʥʦʾ 

ʧʽʜʪʨʠʤʢʠ ʛʘʣʫʟʽ ʪʚʘʨʠʥʥʠʮʪʚʘ 
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ʏʘʩʪʢʦʚʘ ʢʦʤʧʝʥʩʘʮʽʷ ʚʘʨʪʦʩʪʽ ʙʫʜʽʚʥʠʮʪʚʘ ʽ ʨʝ-

ʢʦʥʩʪʨʫʢʮʽʾ ʪʚʘʨʠʥʥʠʮʴʢʠʭ ʬʝʨʤ ʪʘ ʢʦʤʧʣʝʢʩʽʚ, 

ʜʦʾʣʴʥʠʭ ʟʘʣʽʚ, ʧʽʜʧʨʠʻʤʩʪʚ ʽʟ ʧʝʨʝʨʦʙʣʝʥʥʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ 

ʉʧʝʮʽʘʣʴʥʘ ʙʶʜʞʝʪʥʘ ʜʦʪʘʮʽʷ ʜʣʷ ʚʠ-

ʨʦʱʫʚʘʥʥʷ ʤʦʣʦʜʥʷʢʘ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ 

ʭʫʜʦʙʠ, ʢʦʪʨʠʡ ʥʘʨʦʜʠʚʩʷ ʫ ʛʦʩʧʦʜʘʨ-

ʩʪʚʘʭ ʬʽʟʠʯʥʠʭ ʦʩʽʙ 

ʉʧʝʮʽʘʣʴʥʘ ʙʶʜʞʝʪʥʘ ʜʦʪʘʮʽʷ ʜʣʷ ʚʠ-

ʨʦʱʫʚʘʥʥʷ ʤʦʣʦʜʥʷʢʘ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ 

ʭʫʜʦʙʠ, ʢʦʪʨʠʡ ʥʘʨʦʜʠʚʩʷ ʫ ʛʦʩʧʦʜʘʨ-

ʩʪʚʘʭ ʬʽʟʠʯʥʠʭ ʦʩʽʙ 

ɹʶʜʞʝʪʥʘ 

ʜʦʪʘʮʽʷ 

ɿʜʝʝhʚʣʝʥʥʷ ʚʘʨʪʦʩʪʽ ʟʘ-

ʩʦʙʽʚ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ 

ʨʝʻʩʪʨʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦ-

ʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ 
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ɼʦʪʘʮʽʷ ʟʘ ʤʦʣʦʜʥʷʢ ʥʘʜʘʻʪʴʩʷ ʥʘ ʙʝʟʧʦʚʦʨʦʪ-

ʥʠʭ ʟʘʩʘʜʘʭ ʬʽʟʠʯʥʠʤ ʦʩʦʙʘʤ ʟʘ ʫʪʨʠʤʘʥʥʷ ʟʘ-

ʨʝʻʩʪʨʦʚʘʥʦʛʦ ʽ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦʛʦ ʚ ʫʩʪʘʥʦʚʣʝʥʦʤʫ 

ʧʦʨʷʜʢʫ ʤʦʣʦʜʥʷʢʘ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ ʜʦ 13-ʪʠ 

ʤʽʩʷʯʥʦʛʦ ʚʽʢʫ, ʢʦʪʨʠʡ ʥʘʨʦʜʠʚʩʷ ʚ ʛʦʩʧʦʜʘʨʩʪʚʘʭ 

ʬʽʟʠʯʥʠʭ ʦʩʽʙ ʽ ʥʘʙʫʪʠʡ ʰʣʷʭʦʤ ʡʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ 

ʚʽʜ ʽʥʰʠʭ ʚʣʘʩʥʠʢʽʚ. ɼʦʪʘʮʽʷ ʟʘ ʤʦʣʦʜʥʷʢ, ʢʦʪʨʠʡ 

ʥʘʨʦʜʠʚʩʷ ʚ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʬʽʟʠʯʥʠʭ ʦʩʽʙ, 

ʥʘʜʘʻʪʴʩʷ ʟʘ ʢʦʞʥʽ 4 ʤʽʩʷʮʽ ʡʦʛʦ ʫʪʨʠʤʘʥʥʷ ʥʘʨʦ-

ʩʪʘʶʯʠʤ ʧʽʜʩʫʤʢʦʤ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʚʽʢʫ ʤʦʣʦʜʥʷʢʘ 

ʚ ʦʙʩʷʟʽ: 1) ʚ ʧʝʨʽʦʜ ʫʪʨʠʤʘʥʥʷ ʤʦʣʦʜʥʷʢʘ ʚʽʢʦʤ ʚʽʜ 

1-ʛʦ ʜʦ 5-ʪʠ ʤʽʩʷʮʽʚ ï 300 ʛʨʥ. ʟʘ ʛʦʣʦʚʫ; 2) ʚ ʧʝʨʽʦʜ 

ʫʪʨʠʤʘʥʥʷ ʤʦʣʦʜʥʷʢʘ ʚʽʢʦʤ ʚʽʜ 5-ʪʠ ʜʦ 9-ʪʠ ʤʽʩʷʮʽʚ 

ï 700 ʛʨʥ. ʟʘ ʛʦʣʦʚʫ; ʚ ʧʝʨʽʦʜ ʫʪʨʠʤʘʥʥʷ ʤʦʣʦʜʥʷʢʘ 

ʚʽʢʦʤ ʚʽʜ 9-ʪʠ ʜʦ 13-ʪʠ ʤʽʩʷʮʽʚ ï 1500 ʛʨʥ. ʟʘ ʛʦʣʦʚʫ 

[13]. 

ɼʦʪʘʮʽʷ ʟʘ ʤʦʣʦʜʥʷʢ, ʢʦʪʨʠʡ ʥʘʙʫʪʠʡ ʰʣʷʭʦʤ 

ʡʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʚʽʜ ʽʥʰʠʭ ʚʣʘʩʥʠʢʽʚ, ʥʘʜʘʻʪʴʩʷ ʟʘ 

ʢʦʞʥʽ ʧʦʚʥʽ 4 ʤʽʩʷʮʽ ʡʦʛʦ ʫʪʨʠʤʘʥʥʷ ʫ ʪʘʢʦʤʫ ʛʦʩ-

ʧʦʜʘʨʩʪʚʽ ʚʽʜ ʜʘʪʠ ʧʝʨʝʤʽʱʝʥʥʷ ʜʦ ʜʦʩʷʛʥʝʥʥʷ ʥʠʤ 

13-ʪʠ ʤʽʩʷʯʥʦʛʦ ʚʽʢʫ ʚ ʦʙʩʷʟʽ: 1) ʟʘ ʧʝʨʰʽ 4 ʤʽʩʷʮʽ 

ʫʪʨʠʤʘʥʥʷ ʤʦʣʦʜʥʷʢʘ ï 300 ʛʨʥ. ʟʘ ʛʦʣʦʚʫ; 2) ʟʘ 

ʥʘʩʪʫʧʥʽ 4 ʤʽʩʷʮʽ ʫʪʨʠʤʘʥʥʷ ʤʦʣʦʜʥʷʢʘ ï 700 ʛʨʥ. 

ʟʘ ʛʦʣʦʚʫ; 3) ʟʘ ʥʘʩʪʫʧʥʽ 4 ʤʽʩʷʮʽ ʫʪʨʠʤʘʥʥʷ ʤʦʣʦʜ-

ʥʷʢʘ ï 1500 ʛʨʥ. ʟʘ ʛʦʣʦʚʫ [13]. 

ɿʘʛʘʣʴʥʠʡ ʨʦʟʤʽʨ ʜʦʪʘʮʽʾ ʟʘ ʤʦʣʦʜʥʷʢ ʥʝ ʤʦʞʝ 

ʙʫʪʠ ʙʽʣʴʰʠʤ ʟʘ 2500 ʛʨʥ. ʟ ʨʦʟʨʘʭʫʥʢʫ ʥʘ 1-ʥʫ ʛʦ-

ʣʦʚʫ ʤʦʣʦʜʥʷʢʘ [13].  

ʏʘʩʪʢʦʚʘ ʢʦʤʧʝʥʩʘʮʽʷ ʚʘʨʪʦʩʪʽ ʧʣʝʤʽʥʥʠʭ ʪʚʘ-

ʨʠʥ, ʝʤʙʨʽʦʥʽʚ ʽ ʩʧʝʨʤʠ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʙʝʟʧʦʚʦʨʦʪ-

ʥʠʭ ʟʘʩʘʜʘʭ ʧʽʜʧʨʠʻʤʩʪʚʘʤ, ʢʦʪʨʽ ʻ ʶʨʠʜʠʯʥʠʤʠ 

ʦʩʦʙʘʤʠ, ʟʘ ʧʨʠʜʙʘʥʽ ʥʠʤʠ ʧʣʝʤʽʥʥʽ (ʛʝʥʝʪʠʯʥʽ) ʨʝ-

ʩʫʨʩʠ ʟʘ ʧʝʨʽʦʜ ʟ 1-ʛʦ ʞʦʚʪʥʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʦʢʫ ʜʦ 

30-ʛʦ ʚʝʨʝʩʥʷ ʧʦʪʦʯʥʦʛʦ ʨʦʢʫ, ʚ ʦʙʩʷʟʽ ʜʦ 50% ʚʘʨ-

ʪʦʩʪʽ (ʙʝʟ ʇɼɺ), ʧʨʦʪʝ ʥʝ ʙʽʣʴʰ ʷʢ: 1) ʟʘ ʧʨʠʜʙʘʥʽ ʚ 

ʋʢʨʘʾʥʽ ʧʣʝʤʽʥʥʽ ʪʝʣʠʮʽ, ʥʝʪʝʣʽ, ʢʦʨʦʚʠ ʤʦʣʦʯʥʦʛʦ, 

ʤôʷʩʥʦʛʦ ʪʘ ʤʦʣʦʯʥʦ-ʤôʷʩʥʦʛʦ ʥʘʧʨʷʤʢʫ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʽ ʚʽʪʯʠʟʥʷʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʽʟ ʧʣʝʤʽʥʥʠʭ ʟʘ-

ʚʦʜʽʚ ʽ ʧʣʝʤʽʥʥʠʭ ʨʝʧʨʦʜʫʢʪʦʨʽʚ ʯʠ ʟʘ ʚʚʝʟʝʥʽ ʫ ʨʝ-

ʞʠʤʽ ʽʤʧʦʨʪʫ ï 24000 ʛʨʥ. ʟʘ ʦʜʥʫ ʛʦʣʦʚʫ; 2) ʟʘ ʧʨʠ-

ʜʙʘʥʽ ʚ ʋʢʨʘʾʥʽ ʧʣʝʤʽʥʥʽ ʩʚʠʥʢʠ ʽ ʢʥʫʨʮʽ ʽʟ 

ʧʣʝʤʽʥʥʠʭ ʟʘʚʦʜʽʚ ʽ ʧʣʝʤʽʥʥʠʭ ʨʝʧʨʦʜʫʢʪʦʨʽʚ ʯʠ 

ʚʚʝʟʝʥʽ ʫ ʨʝʞʠʤʽ ʽʤʧʦʨʪʫ ï 5000 ʛʨʥ. ʟʘ ʦʜʥʫ ʛʦʣʦʚʫ; 

3) ʟʘ ʧʨʠʜʙʘʥʽ ʚ ʋʢʨʘʾʥʽ ʧʣʝʤʽʥʥʽ ʚʽʚʮʝʤʘʪʢʠ, ʙʘ-

ʨʘʥʠ, ʷʨʢʠ ʽʟ ʧʣʝʤʽʥʥʠʭ ʟʘʚʦʜʽʚ ʽ ʧʣʝʤʽʥʥʠʭ ʨʝʧʨʦ-

ʜʫʢʪʦʨʽʚ ʯʠ ʟʘ ʚʚʝʟʝʥʽ ʫ ʨʝʞʠʤʽ ʽʤʧʦʨʪʫ ï 4000 ʛʨʥ. 

ʟʘ ʦʜʥʫ ʛʦʣʦʚʫ; 4) ʟʘ ʧʨʠʜʙʘʥʫ ʚ ʋʢʨʘʾʥʽ ʽʜʝʥʪʠʬʽʢʦ-

ʚʘʥʫ ʩʧʝʨʤʫ ʙʫʛʘʾʚ ʯʠ ʟʘ ʚʚʝʟʝʥʫ ʫ ʨʝʞʠʤʽ ʽʤʧʦʨʪʫ, 

ʧʨʠ ʫʤʦʚʽ ʚʥʝʩʝʥʥʷ ʧʣʽʜʥʠʢʽʚ ʜʦ ʂʘʜʘʩʪʨʫ ʙʫʛʘʾʚ 

ʤʦʣʦʯʥʠʭ, ʤʦʣʦʯʥʦ-ʤôʷʩʥʠʭ ʧʦʨʽʜ/ ʂʘʪʘʣʦʛʫ ʙʫʛʘʾʚ 

ʤôʷʩʥʠʭ ʧʦʨʽʜ ʽ ʪʠʧʽʚ ʟ ʚʠʟʥʘʯʝʥʦʛʦ ʧʣʝʤʽʥʥʦʶ 

ʮʽʥʥʽʩʪʶ, - 100 ʛʨʥ. ʟʘ ʦʜʥʫ ʜʦʟʫ ʚ ʨʦʟʨʘʭʫʥʢʫ ʥʝ 

ʙʽʣʴʰʝ 3-ʴʦʭ ʜʦʟ ʥʘ ʦʜʥʫ ʛʦʣʦʚʫ ʚʣʘʩʥʦʛʦ ʤʦʣʦʯ-

ʥʦʛʦ ʧʦʛʦʣʽʚôʷ; 5) ʟʘ ʝʤʙʨʽʦʥʠ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫ-

ʜʦʙʠ ï 500 ʛʨʥ. ʟʘ ʦʜʥʫ ʰʪʫʢʫ [13].  

ʏʘʩʪʢʦʚʘ ʢʦʤʧʝʥʩʘʮʽʷ ʚʘʨʪʦʩʪʽ ʪʚʘʨʠʥʥʠʮʴʢʠʭ 

ʦʙôʻʢʪʽʚ ʥʘʜʘʻʪʴʩʷ ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʥʘ ʙʝʟʧʦʚʦʨʦʪ-

ʥʠʭ ʟʘʩʘʜʘʭ ʟʘ ʟʘʚʝʨʰʝʥʽ ʚ ʛʨʫʜʥʽ ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʨʦʢʫ ʪʘ ʧʦʪʦʯʥʦʤʫ ʨʦʮʽ ʝʪʘʧʠ ʙʫʜʽʚʥʠʮʪʚʘ ʽ ʨʝʢʦʥ-

ʩʪʨʫʢʮʽʾ ʪʚʘʨʠʥʥʠʮʴʢʠʭ ʬʝʨʤ ʪʘ ʢʦʤʧʣʝʢʩʽʚ ʜʣʷ ʫʪ-

ʨʠʤʘʥʥʷ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ, ʩʚʠʥʝʡ, ʧʪʠʮʽ 

(ʚʢʣʶʯʘʶʯʠ ʚʦʜʦʧʣʘʚʥʦʾ ʪʘ ʽʥʜʠʢʽʚ), ʜʦʾʣʴʥʠʭ 

ʟʘʣʽʚ, ʬʽʨʤ ʽʟ ʧʝʨʝʨʦʙʣʝʥʥʷ ʩʽʣʴʛʦʩʧʧʨʦʜʫʢʮʽʾ (ʤʦ-

ʣʦʢʘ ʽ ʤôʷʩʘ) ʪʘ/ʘʙʦ ʧʦʙʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʪʚʘʨʠʥʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ, ʢʦʪʨʽ ʥʘʣʝʞʘʪʴ ʜʦ II  ʽ III  ʢʘʪʝʛʦʨʽʡ, ʚ 

ʪʦʤʫ ʯʠʩʣʽ ʚʘʨʪʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦ-

ʝʢʪʥʦ-ʢʦʰʪʦʨʠʩʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʚ ʦʙʩʷʟʽ: 1) ʜʣʷ 

ʪʚʘʨʠʥʥʠʮʴʢʠʭ ʦʙôʻʢʪʽʚ ʚʘʨʪʽʩʪʶ ʜʦ 500 ʤʣʥ. ʛʨʥ. 

(ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʇɼɺ) ï 30% ʚʘʨʪʦʩʪʽ; 2) ʜʣʷ ʪʚʘ-

ʨʠʥʥʠʮʴʢʠʭ ʦʙôʻʢʪʽʚ ʚʘʨʪʽʩʪʶ ʙʽʣʴʰ ʷʢ 500 ʤʣʥ. 

ʛʨʥ. (ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʇɼɺ) ï 30% ʚʽʜ 500 ʤʣʥ. ʛʨʥ.; 

ʜʣʷ ʪʚʘʨʠʥʥʠʮʴʢʠʭ ʦʙôʻʢʪʽʚ, ʢʦʪʨʽ ʩʪʚʦʨʶʶʪʴ 500 

ʪʘ ʙʽʣʴʰʝ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʚ ʥʝʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʾʭ ʚʘʨ-

ʪʦʩʪʽ (ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʇɼɺ) ï 30% ʚʘʨʪʦʩʪʽ [13]. 

ʇʨʦʙʣʝʤʘ ʧʨʦʜʘʞʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦ-

ʜʫʢʮʽʾ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʦʶ. ʎʝ ʟʫʤʦʚʣʝʥʦ ʪʠʤ, 

ʱʦ ʩʠʩʪʝʤʘ ʨʝʘʣʽʟʘʮʽʾ ʘʛʨʘʨʥʦʛʦ ʪʦʚʘʨʫ ʧʝʨʝʜʘʥʘ 

ʢʦʤʝʨʮʽʡʥʠʤ ʧʦʩʝʨʝʜʥʠʮʴʢʠʤ ʩʪʨʫʢʪʫʨʘʤ, ʢʦʪʨʽ 

ʜʝʩʪʨʫʢʪʠʚʥʦ ʟʜʽʡʩʥʶʶʪʴ ʚʧʣʠʚ ʥʘ ʮʽʥʠ. ɺʦʥʠ 

ʟʤʝʥʰʫʶʪʴ ʾʭ ʚ ʧʨʦʮʝʩʽ ʟʘʢʫʧʽʚʣʽ ʽ ʟʘʚʠʱʫʶʪʴ ʧʽʜ 

ʯʘʩ ʨʝʘʣʽʟʘʮʽʾ. ɺʽʜʩʫʪʥʽʩʪʴ ʟʚʘʞʝʥʦʛʦ ʜʝʨʞʘʚʥʦʛʦ 

ʨʝʛʫʣʶʚʘʥʥʷ ʚ ʜʘʥʽʡ ʩʬʝʨʽ ʟʫʤʦʚʣʶʻ ʩʢʣʘʜʥʽ ʨʠʥ-

ʢʦʚʽ ʟʨʫʰʝʥʥʷ, ʷʢʽ ʤʘʶʪʴ ʚʘʛʦʤʽ ʩʪʨʘʪʝʛʽʯʥʽ 

ʥʘʩʣʽʜʢʠ. ʎʷ ʧʨʦʙʣʝʤʘ ʥʝ ʻ ʫʥʽʢʘʣʴʥʦʶ ʜʣʷ 

ʋʢʨʘʾʥʠ, ʚʦʥʘ ʚʠʥʠʢʘʻ ʽ ʚ ʽʥʰʠʭ ʢʨʘʾʥʘʭ, ʜʝ ʾʾ 

ʚʠʨʽʰʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ. 

ʉʚʽʪʦʚʘ ʧʨʘʢʪʠʢʘ ʘʢʫʤʫʣʶʚʘʣʘ ʙʘʛʘʪʠʡ ʜʦʩʚʽʜ ʩʪʦ-

ʩʦʚʥʦ ʩʧʦʩʦʙʽʚ ʜʝʨʞʘʚʥʦʾ ʧʽʜʪʨʠʤʢʠ ʩʪʘʥʦʚʣʝʥʥʷ ʽ 

ʨʦʟʚʠʪʢʫ ʦʧʪʦʚʠʭ ʨʠʥʢʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʧʨʦʜʫʢʮʽʾ. ʋ ʪʘʙʣʠʮʽ 1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʠʜʠ ʜʝʨʞʘʚ-

ʥʦʾ ʧʽʜʪʨʠʤʢʠ ʦʧʪʦʚʠʭ ʨʠʥʢʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴ-

ʢʦʾ ʧʨʦʜʫʢʮʽʾ ʚ ʋʢʨʘʾʥʽ [1, ʩ. 133 ï 134]. ʋ ʪʘʙʣʠʮʽ 1 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʠʜʠ ʙʶʜʞʝʪʥʦʛʦ ʬʽʥʘʥʩʫʚʘʥʥʷ ʨʦ-

ʟʚʠʪʢʫ ʦʧʪʦʚʠʭ ʨʠʥʢʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦ-

ʜʫʢʮʽʾ ʚ ʋʢʨʘʾʥʽ. 

  



38 Sciences of Europe # 48, (2020) 

ʊʘʙʣʠʮʷ 1 

ɺʠʜʠ ʜʝʨʞʘʚʥʦʾ ʧʽʜʪʨʠʤʢʠ ʦʧʪʦʚʠʭ ʨʠʥʢʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʚ ʋʢʨʘʾʥʽ 

 ̄ ɺʠʜʠ ʜʝʨʞʘʚʥʦʾ ʧʽʜʪʨʠʤʢʠ ʦʧʪʦʚʠʭ ʨʠʥʢʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ  

1 ʉʧʨʠʷʥʥʷ ʩʪʚʦʨʝʥʥʶ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʝʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽ ʜʽʷʣʴʥʦʩʪʽ ʦʧʪʦʚʠʭ ʨʠʥʢʽʚ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ 

2 ʇʨʘʚʦʚʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʦʪʠ ʦʧʪʦʚʠʭ ʨʠʥʢʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʷʢ ʘʛ-

ʨʦʧʨʦʤʠʩʣʦʚʠʭ ʩʫʙôʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʷʢʽ ʧʨʦʜʦʚʞʫʶʪʴ ʚʠʨʦʙʥʠʮʪʚʦ ʩʽʣʴʛʦʩʧʧʨʦʜʫʢʮʽʾ, 

ʟʜʽʡʩʥʶʶʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽʥʰʠʭ ʚʠʨʦʙʥʠʢʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʰʣʷʭʦʤ ʟʘʙʝʟʧʝ-

ʯʝʥʥʷ ʦʙʦʨʦʪʫ ʮʽʻʾ ʧʨʦʜʫʢʮʽʾ 

3 ʅʘʜʘʥʥʷ ʙʶʜʞʝʪʥʦʾ ʧʽʜʪʨʠʤʢʠ ʦʧʪʦʚʠʤ ʨʠʥʢʘʤ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʚ ʧʝʨʽʦʜ ʾʭ ʩʪʘ-

ʥʦʚʣʝʥʥʷ 

4 ʌʽʥʘʥʩʦʚʘ ʫʯʘʩʪʴ ʜʝʨʞʘʚʠ ʚ ʩʪʚʦʨʝʥʥʽ ʦʧʪʦʚʠʭ ʨʠʥʢʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʪʘ ʽʥʬʨʘ-

ʩʪʨʫʢʪʫʨʠ ʦʧʪʦʚʠʭ ʨʠʥʢʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ, ʢʦʪʨʘ ʻ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʾʭ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

5 ʉʪʚʦʨʝʥʥʷ ʽ ʧʽʜʪʨʠʤʢʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʪʦʚʠʭ ʨʠʥʢʽʚ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ 

6 ʏʘʩʪʢʦʚʘ ʯʠ ʧʦʚʥʘ ʢʦʤʧʝʥʩʘʮʽʷ ʚʽʪʯʠʟʥʷʥʠʤ ʪʦʚʘʨʦʚʠʨʦʙʥʠʢʘʤ ʚʠʪʨʘʪ ʥʘ ʩʢʣʘʜʫʚʘʥʥʷ ʪʘ 

ʟʙʝʨʽʛʘʥʥʷ ʧʨʦʜʫʢʮʽʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʚʧʨʦʜʦʚʞ ʧʝʨʽʦʜʫ ʩʪʘʥʦʚʣʝʥʥʷ ʦʧʪʦʚʠʭ 

ʨʠʥʢʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʟʘ ʨʘʭʫʥʦʢ ʜʝʨʞʘʚʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʨʝʩʫʨʩʽʚ 

7 ɿʘʩʪʦʩʫʚʘʥʥʷ ʜʦ ʦʧʪʦʚʠʭ ʨʠʥʢʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʤʝʭʘʥʽʟʤʽʚ ʙʶʜʞʝʪʥʦʾ ʧʽʜʪʨʠʤʢʠ 

ʽ ʜʦʧʦʤʦʛʠ ʘʛʨʦʧʨʦʤʠʩʣʦʚʠʤ ʧʽʜʧʨʠʻʤʥʠʮʴʢʠʤ ʩʪʨʫʢʪʫʨʘʤ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʢʨʝʜʠʪʥʽʡ ʩʧʽʣʮʽ 

8 ʅʘʜʘʥʥʷ ʦʧʪʦʚʠʤ ʨʠʥʢʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʟ ʟʝʤʝʣʴ ʢʦʤʫʥʘʣʴʥʦʾ 

ʘʙʦ/ʪʘ ʜʝʨʞʘʚʥʦʾ ʚʣʘʩʥʦʩʪʽ ʜʣʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʧʪʦʚʠʭ ʨʠʥʢʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ 

9 ɺʠʣʫʯʝʥʥʷ (ʚʠʢʫʧʫ) ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʜʣʷ ʩʫʩʧʽʣʴʥʠʭ ʧʦʪʨʝʙ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʦʪʠ ʦʧʪʦʚʠʭ 

ʨʠʥʢʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ 

10 ʉʪʚʦʨʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʦʧʪʦʚʠʭ ʨʠʥʢʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʽʟ ʟʥʘʯʥʦʶ ʢʽʣʴʢʽʩʪʶ 

ʟʦʚʥʽʰʥʴʦʝʢʦʥʦʤʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʤʠʪʥʠʭ ʧʦʩʪʽʚ 

11 ʋʯʘʩʪʴ ʜʝʨʞʘʚʠ ʫ ʙʫʜʽʚʥʠʮʪʚʽ ʧʽʜôʾʟʥʠʭ ʰʣʷʭʽʚ ʪʝʨʠʪʦʨʽʡ ʦʧʪʦʚʠʭ ʨʠʥʢʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʧʨʦʜʫʢʮʽʾ, ʤʝʨʝʞ ʚʦʜʦ ï ʪʘ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʽʥʰʠʭ ʢʦʤʫʥʽʢʘʮʽʡ ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 

12 ɺʥʝʩʝʥʥʷ ʜʦ ʤʽʩʮʝʚʠʭ ʧʨʦʛʨʘʤ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʟʘʭʦʜʽʚ ʟʽ ʩʪʚʦʨʝʥʥʷ ʽ ʟʘʙʝʟʧʝ-

ʯʝʥʥʷ ʨʦʙʦʪʠ ʦʧʪʦʚʠʭ ʨʠʥʢʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ 

13 ʇʽʜʛʦʪʦʚʢʘ ʽ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʢʘʜʨʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʦʪʠ ʦʧʪʦʚʠʭ ʨʠʥʢʽʚ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ 

14 ʇʦʧʫʣʷʨʠʟʘʮʽʷ ʧʝʨʝʚʘʛ ʨʝʘʣʽʟʘʮʽʾ ʩʽʣʴʛʦʩʧʧʨʦʜʫʢʮʽʾ ʧʘʨʪʽʷʤʠ 

15 ʉʧʨʠʷʥʥʷ ʢʦʦʧʝʨʘʮʽʾ ʚʠʨʦʙʥʠʢʽʚ ʩʽʣʴʛʦʩʧʧʨʦʜʫʢʮʽʾ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʮʽʻʾ ʧʨʦʜʫʢʮʽʾ ʥʘ ʨʠʥʢʫ ʽ ʩʪʚʦ-

ʨʝʥʥʶ ʢʦʦʧʝʨʘʪʠʚʥʠʭ ʦʧʪʦʚʠʭ ʨʠʥʢʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ 

ɼʞʝʨʝʣʦ: ʧʦʙʫʜʦʚʘʥʦ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʽ [23] 

 

ɼʝʨʞʘʚʘ ʚʠʜʽʣʷʻ ʜʦ 5% ʢʦʰʪʽʚ ʥʘ ʨʦʟʚʠʪʦʢ ʚʠ-

ʥʦʛʨʘʜʘʨʩʪʚʘ, ʩʘʜʽʚʥʠʮʪʚʘ ʽ ʭʤʝʣʷʨʩʪʚʘ, ʱʦ ʥʘʧʨʘʚ-

ʣʷʶʪʴʩʷ ʥʘ ʧʦʢʨʠʪʪʷ ʚʠʪʨʘʪ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʥʘʫ-

ʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʨʦʙʦʢ 

ʫ ʮʠʭ ʛʘʣʫʟʷʭ, ʥʘ ʬʽʥʘʥʩʫʚʘʥʥʷ ʚʠʪʨʘʪ, ʢʦʪʨʽ 

ʧʦʚôʷʟʘʥʽ ʟ ʧʦʩʠʣʝʥʥʷ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʾ ʙʘʟʠ 

ʛʘʣʫʟʝʚʠʭ ʥʘʫʢʦʚʠʭ ʟʘʢʣʘʜʽʚ ʪʘ ʾʭ ʜʦʩʣʽʜʥʠʭ ʛʦʩʧʦ-

ʜʘʨʩʪʚ, ʘ ʪʘʢʦʞ ʚʠʪʨʘʪ, ʢʦʪʨʽ ʧʦʚôʷʟʘʥʽ ʟ ʫʯʘʩʪʶ 

ʋʢʨʘʾʥʠ ʫ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʨʦʙʦʪʽ ʄʽʞʥʘʨʦʜʥʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʽ ʚʠʥʦʨʦʙʩʪʚʘ ʚ ʧʦ-

ʨʷʜʢʫ, ʢʦʪʨʠʡ ʚʠʟʥʘʯʝʥʠʡ ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʝʥʝʨʛʝ-

ʪʠʢʠ ʪʘ ʚʫʛʽʣʴʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʋʢʨʘʾʥʠ [24].  

ʅʘ ʨʠʩʫʥʢʫ 4 ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘʧʨʷʤʠ ʜʝʨʞʘʚʥʦʾ 

ʧʽʜʪʨʠʤʢʠ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ, ʩʘʜʽʚʥʠʮʪʚʘ ʽ ʭʤʝʣʷʨ-

ʩʪʚʘ. 
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ʈʠʩ. 4. ɼʝʨʞʘʚʥʘ ʬʽʥʘʥʩʦʚʘ ʧʽʜʪʨʠʤʢʘ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ, ʩʘʜʽʚʥʠʮʪʚʘ ʪʘ ʭʤʝʣʷʨʩʪʚʘ 

ɼʞʝʨʝʣʦ: ʧʦʙʫʜʦʚʘʥʦ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʽ [24] 

 

ʌʽʥʘʥʩʦʚʘ ʧʽʜʪʨʠʤʢʘ ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ ʨʦʩʣʠʥ-

ʥʠʮʪʚʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʟʜʝʰʝʚʣʝʥʥʷ ʚʘʨʪʦʩʪʽ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʣʠʚʫ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʥʘ ʟʨʦʰʫʚʘʥʠʭ ʟʝʤ-

ʣʷʭ ʽ ʧʽʜʪʨʠʤʢʠ ʩʝʣʝʢʮʽʾ ʚ ʨʦʩʣʠʥʥʠʮʪʚʽ [7; 17]. 

ʋ ʪʘʙʣʠʮʽ 2 ʥʘʚʝʜʝʥʦ ʥʘʧʨʷʤʠ ʜʝʨʞʘʚʥʦʾ 

ʬʽʥʘʥʩʦʚʦʾ ʧʽʜʪʨʠʤʢʠ ʛʘʣʫʟʽ ʨʦʩʣʠʥʥʠʮʪʚʘ, ʩʽʣʴʩʴ-

ʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʦʙʩʣʫʛʦʚʫʶʯʠʭ ʢʦʦʧʝʨʘʪʠʚʽʚ ʪʘ 

ʩʪʨʘʭʫʚʘʥʥʷ ʧʨʦʜʫʢʮʽʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ.  
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ɿʜʽʡʩʥʝʥʥʷ ʨʦʙʽʪ ʽʟ ʟʘʢʣʘʜʝʥʥʷ ʥʘʩʘʜʞʝʥʴ ʽ ʜʦʛʣʷʜʫ ʟʘ ʥʠʤʠ ʜʦ ʚʩʪʫʧʫ ʚ ʧʣʦ-

ʜʦʥʦʰʝʥʥʷ (ʧʨʦʝʢʪʥʽ ʨʦʙʦʪʠ, ʧʽʜʛʦʪʦʚʢʘ ˇʨʫʥʪʫ ʽ ʧʦʩʘʜʢʘ ʜʦʛʣʷʜ ʟʘ ʥʘʩʘʜʞʝʥ-

ʥʷʤʠ, ʙʫʜʽʚʥʠʮʪʚʦ ʰʧʘʣʝʨʠ, ʫʩʪʘʥʦʚʣʝʥʥʷ ʩʠʩʪʝʤ ʢʨʘʧʣʠʥʥʦʛʦ ʟʨʦʰʝʥʥʷ) ʽ 

ʢʫʧʽʚʣʷ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʪʘʢʠʭ ʨʦʙʽʪ, - ʚ ʤʝʞʘʭ, ʱʦ 

ʟʘʪʚʝʨʜʞʝʥʽ ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʢʠ, ʪʦʨʛʽʚʣʽ ʪʘ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦ-

ʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ ʥʦʨʤʘʪʠʚʽʚ ʚʠʪʨʘʪ ʥʘ 1 ʛʘ, ʢʦʪʨʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟ ʚʨʘʭʫʚʘʥʥʷʤ 

ʪʝʨʠʪʦʨʽʾ ʟʘʢʣʘʜʝʥʥʷ ʥʘʩʘʜʞʝʥʴ, ʩʭʝʤʠ ʧʦʩʘʜʦʢ ʯʠ ʽʥʰʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʽ ʚʠʪʨʘʪʠ ʟ ʚʠʢʦʥʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʨʦʙʽʪ  

ʇʨʠʜʙʘʥʥʷ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʣʦʜʦʚʦ-ʷʛʽʜʥʠʭ ʢʫʣʴʪʫʨ, ʭʤʝʣʶ ʽ ʚʠʥʦʛʨʘʜʫ 

(ʜʦ 80% ʟʜʽʡʩʥʝʥʠʭ ʚ ʧʦʧʝʨʝʜʥʴʦʤʫ ʪʘ ʚ ʧʦʪʦʯʥʦʤʫ ʙʶʜʞʝʪʥʠʭ ʨʦʢʘʭ ʚʠʪʨʘʪ 

ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʇɼɺ), ʘʣʝ ʥʝ ʚʠʱʝ ʚʩʪʘʥʦʚʣʝʥʠʭ ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʨʦʟʚʠʪʢʫ ʝʢʦ-

ʥʦʤʽʢʠ, ʪʦʨʛʽʚʣʽ ʪʘ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ ʥʦʨʤʘʪʠʚʽʚ ʟʘ ʫʤʦʚʠ ʟʘ-

ʢʣʘʜʝʥʥʷ ʥʘʩʘʜʞʝʥʴ ʫ ʧʦʪʦʯʥʦʤʫ ʨʦʮʽ 

ʉʧʦʨʫʜʞʝʥʥʷ ʭʦʣʦʜʠʣʴʥʠʢʽʚ ʟ ʻʤʥʽʩʪʶ ʚʽʜ 500 ʪʦʥʥ ʟ ʨʝʛʫʣʴʦʚʘʥʠʤ ʛʘʟʦʚʠʤ 

ʩʝʨʝʜʦʚʠʱʝʤ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʩʪʦʣʦʚʠʭ ʩʦʨʪʽʚ ʚʠʥʦʛʨʘʜʫ ʪʘ ʧʣʦʜʽʚ ʚʣʘʩʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʢʫʧʽʚʣʷ ʣʽʥʽʡ ʪʦʚʘʨʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʧʣʦʜʽʚ ï ʫ ʤʝʞʘʭ ʚʩʪʘʥʦʚ-

ʣʝʥʠʭ ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʢʠ, ʪʦʨʛʽʚʣʽ ʪʘ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʋʢʨʘʾʥʠ ʥʦʨʤʘʪʠʚʘʤʠ 

ʉʧʦʨʫʜʞʝʥʥʷ ʨʦʟʩʘʜʥʠʮʴʢʠʤʠ ʛʦʩʧʦʜʘʨʩʪʚʘʤʠ ʣʘʙʦʨʘʪʦʨʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʜʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʙʝʟʚʽʨʫʩʥʦʛʦ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʚ ʨʘʤʢʘʭ ʚʩʪʘʥʦʚʣʝʥʠʭ 

ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʢʠ, ʪʦʨʛʽʚʣʽ ʪʘ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʋʢʨʘʾʥʠ ʥʦʨʤʘʪʠʚʽʚ ï ʦʙôʻʢʪʘ ʟ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʧʣʦʜʦʚʦ-ʷʛʽʜʥʦʾ ʧʨʦʜʫʢʮʽʾ ʚʠ-

ʨʦʙʥʠʢʘʤʠ ʮʽʻʾ ʧʨʦʜʫʢʮʽʾ 

ʇʨʠʜʙʘʥʥʷ ʪʝʭʥʽʢʠ ʪʘ ʤʝʭʘʥʽʟʤʽʚ (ʫ ʪʦʤʫ ʯʠʩʣʽ ʽʥʦʟʝʤʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʷʢʘ 

ʥʝ ʚʠʨʦʙʣʷʻʪʴʩʷ ʚ ʋʢʨʘʾʥʽ) ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʫ ʚʠʥʦʛʨʘ-

ʜʘʨʩʪʚʽ, ʭʤʝʣʷʨʩʪʚʽ ʽ ʩʘʜʽʚʥʠʮʪʚʽ ʪʘ ʥʦʚʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ ʜʣʷ ʚʠʩʫʰʫʚʘʥʥʷ 

ʬʨʫʢʪʽʚ; ʤʦʜʝʨʥʽʟʘʮʽʾ ʭʦʣʦʜʠʣʴʥʦʛʦ ʪʘ ʛʘʟʦʚʦʛʦ ʨʝʞʠʤʽʚ ʟʙʝʨʽʛʘʥʥʷ ʫ ʨʝʢʦʥ-

ʩʪʨʫʡʦʚʘʥʠʭ ʭʦʣʦʜʠʣʴʥʠʢʘʭ ʽʟ ʻʤʥʽʩʪʶ ʚʽʜ 500 ʪʦʥʥ (ʟʘ ʫʤʦʚʠ ʚʣʘʩʥʦʛʦ ʚʠʨʦ-

ʙʥʠʮʪʚʘ ʩʪʦʣʦʚʠʭ ʩʦʨʪʽʚ ʚʠʥʦʛʨʘʜʫ ʪʘ ʧʣʦʜʽʚ ʚ ʦʙʩʷʟʽ ʥʝ ʤʝʥʰʦʤʫ ʻʤʥʦʩʪʽ 

ʮʴʦʛʦ ʭʦʣʦʜʠʣʴʥʠʢʘ) ʟʛʽʜʥʦ ʚʠʟʥʘʯʝʥʠʤ ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʢʠ, 

ʪʦʨʛʽʚʣʽ ʪʘ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ ʧʝʨʝʣʽʢʦʤ 
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ɺʠʜʠ ʜʝʨʞʘʚʥʦʾ ʧʽʜʪʨʠʤʢʠ ʛʘʣʫʟʽ ʨʦʩʣʠʥʥʠʮʪʚʘ, ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʦʙʩʣʫʛʦʚʫʶʯʠʭ ʢʦʦʧʝʨʘʪʠʚʽʚ ʽ 

ʩʪʨʘʭʫʚʘʥʥʷ ʧʨʦʜʫʢʮʽʾ ʩʽʣʴʛʦʩʧʧʽʜʧʨʠʻʤʩʪʚ 

ʅʘʧʨʷʤ ʜʝʨʞʘʚʥʦʾ ʧʽʜʪʨʠʤʢʠ ɺʠʜ ʜʝʨʞʘʚʥʦʾ ʧʽʜʪʨʠʤʢʠ 

ɻʘʣʫʟʴ ʨʦʩʣʠʥʥʠʮʪʚʘ 

ʏʘʩʪʢʦʚʝ ʚʽʜʰʢʦʜʫʚʘʥʥʷ ʩʝʣʝʢʮʽʾ ʚ ʨʦʩʣʠʥʥʠʮʪʚʽ 

ʏʘʩʪʢʦʚʘ ʢʦʤʧʝʥʩʘʮʽʷ ʚʘʨʪʦʩʪʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʢʦʪʨʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʜʣʷ ʧʦʣʠʚʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʥʘ ʟʨʦʰʫʚʘʥʠʭ ʟʝʤʣʷʭ 

ʉʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʦʙʩʣʫ-

ʛʦʚʫʶʯʽ ʢʦʦʧʝʨʘʪʠʚʠ 

ʏʘʩʪʢʦʚʘ ʢʦʤʧʝʥʩʘʮʽʷ ʚʘʨʪʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ ʪʘ 

ʦʙʣʘʜʥʘʥʥʷ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʧʦʜʘʪʢʫ ʥʘ ʜʦʜʘʥʫ ʚʘʨʪʽʩʪʴ ʟʘ ʫʤʦʚʠ ʧʦʧʝ-

ʨʝʜʥʴʦʾ ʩʧʣʘʪʠ ʮʠʤ ʛʦʩʧʦʜʘʨʶʶʯʠʤ ʩʫʙôʻʢʪʦʤ ʧʦʩʪʘʯʘʣʴʥʠʢʫ ʪʝʭʥʽʢʠ 

10% ʾʾ ʚʘʨʪʦʩʪʽ ʡ ʫʢʣʘʜʝʥʥʷ ʟ ʫʧʨʘʚʣʽʥʥʷʤ ʚʽʜʧʦʚʽʜʥʦʾ ʫʛʦʜʠ 

ʉʪʨʘʭʫʚʘʥʥʷ ʧʨʦʜʫʢʮʽʾ ʩʽʣʴʩʴ-

ʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ 

ʂʦʤʧʝʥʩʘʮʽʷ ʯʘʩʪʠʥʠ ʩʪʨʘʭʦʚʠʭ ʧʣʘʪʝʞʽʚ, 

ʷʢʘ ʬʘʢʪʠʯʥʦ ʚʽʜʰʢʦʜʦʚʘʥʘ ʟʘ ʜʦʛʦʚʦʨʘʤʠ ʩʪʨʘʭʫʚʘʥʥʷ 

ʩʽʣʴʛʦʩʧʚʠʨʦʙʥʠʢʽʚ  

ɼʞʝʨʝʣʦ: ʧʦʙʫʜʦʚʘʥʦ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʽ [7; 9; 17; 22; 25; 26] 

 

ʆʩʥʦʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ 

ʧʽʜʪʨʠʤʢʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʦʙʩʣʫʛʦʚʫʶʯʠʭ 

ʢʦʦʧʝʨʘʪʠʚʽʚ ʻ ʬʦʨʤʫʚʘʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʜʣʷ 

ʾʭ ʩʪʚʦʨʝʥʥʷ, ʩʪʘʥʦʚʣʝʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʰʣʷʭʦʤ ʫʪʚʦ-

ʨʝʥʥʷ ʩʧʨʠʷʪʣʠʚʦʾ ʧʦʜʘʪʢʦʚʦʾ, ʽʥʚʝʩʪʠʮʽʡʥʦʾ ʽ 

ʬʽʥʘʥʩʦʚʦ-ʢʨʝʜʠʪʥʦʾ ʧʦʣʽʪʠʢʠ ʱʦʜʦ ʜʽʷʣʴʥʦʩʪʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʦʙʩʣʫʛʦʚʫʶʯʠʭ ʢʦʦʧʝʨʘ-

ʪʠʚʽʚ ʪʘ ʾʭ ʯʣʝʥʽʚ, ʘ ʪʘʢʦʞ ʬʦʨʤʫʚʘʥʥʷ ʤʝʭʘʥʽʟʤʫ ʾʭ 

ʜʝʨʞʘʚʥʦʾ ʧʽʜʪʨʠʤʢʠ [9].  

ɼʝʨʞʘʚʥʘ ʧʽʜʪʨʠʤʢʘ ʩʪʨʘʭʫʚʘʥʥʷ ʧʨʦʜʫʢʮʽʾ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʧʦʣʷʛʘʻ ʚ 

ʥʘʜʘʥʥʽ ʽʟ ʜʝʨʞʘʚʥʦʛʦ ʙʶʜʞʝʪʫ ʩʽʣʴʛʦʩʧʚʠʨʦʙʥʠ-

ʢʘʤ ʛʨʦʰʦʚʠʭ ʢʦʰʪʽʚ ʫ ʚʠʛʣʷʜʽ ʩʫʙʩʠʜʽʡ ʥʘ ʚʽʜʰʢʦ-

ʜʫʚʘʥʥʷ ʯʘʩʪʠʥʠ ʩʪʨʘʭʦʚʦʛʦ ʧʣʘʪʝʞʫ (ʩʪʨʘʭʦʚʦʾ 

ʧʨʝʤʽʾ), ʬʘʢʪʠʯʥʦ ʩʧʣʘʯʝʥʦʛʦ ʥʠʤʠ ʟʘ ʫʛʦʜʘʤʠ 

ʩʪʨʘʭʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ [22]. 

ʆʩʥʦʚʥʽ ʟʘʩʘʜʠ ʧʨʽʦʨʠʪʝʪʥʦʛʦ ʨʦʟʚʠʪʢʫ ʨʠʙ-

ʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʧʝʨʝʜʙʘʯʘʶʪʴ: 1) ʬʦʨʤʫʚʘʥʥʷ 

ʢʨʝʜʠʪʥʦʛʦ ʽ ʮʽʥʦʚʦʛʦ ʤʝʭʘʥʽʟʤʫ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʩʧʝʮʠʬʽʢʠ ʨʠʙʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʷʢ ʛʘʣʫʟʽ ʟ 

ʫʧʦʚʽʣʴʥʝʥʠʤ ʦʙʦʨʦʪʦʤ ʢʘʧʽʪʘʣʫ ʪʘ ʥʠʟʴʢʦʶ ʥʦʨ-

ʤʦʶ ʧʨʠʙʫʪʢʫ; 2) ʩʧʨʠʷʥʥʷ ʙʫʜʽʚʥʠʮʪʚʫ ʪʘ ʤʦ-

ʜʝʨʥʽʟʘʮʽʾ ʩʫʜʝʥ ʬʣʦʪʫ ʨʠʙʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʬʽʨʤ 

ʨʠʙʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʯʝʨʝʟ ʚʢʣʶʯʝʥʥʷ ʜʦ ʧʣʘʥʽʚ 

ʜʝʨʞʘʚʥʦʛʦ ʟʘʤʦʚʣʝʥʥʷ ʙʫʜʽʚʥʠʮʪʚʘ ʢʦʨʘʙʣʽʚ ʜʣʷ 

ʬʣʦʪʫ ʨʠʙʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʽ ʨʠʙʥʠʮʴʢʠʭ ʟʘʚʦʜʽʚ ʟ 

ʚʠʨʦʱʫʚʘʥʥʷ ʮʽʥʥʠʭ ʚʠʜʽʚ ʨʠʙʠ ʜʣʷ ʟʘʨʠʙʣʝʥʥʷ ʨʠ-

ʙʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚ-

ʥʦʛʦ ʟʥʘʯʝʥʥʷ; 3) ʚʠʟʥʘʥʥʷ ʩʫʙôʻʢʪʽʚ ʨʠʙʦʛʦʩʧʦ-

ʜʘʨʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʜʽʷʣʴʥʽʩʪʴ ʷʢʠʭ ʧʦʚôʷʟʘʥʘ ʽʟ 

ʧʨʦʤʠʩʣʦʚʠʤ ʚʠʣʦʚʦʤ ʚʦʜʥʠʭ ʙʽʦʨʝʩʫʨʩʽʚ ʥʘ ʚʦʜ-

ʥʠʭ ʦʙôʻʢʪʘʭ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʨʦʟʚʝ-

ʜʝʥʥʷʤ, ʚʠʨʦʱʫʚʘʥʥʷʤ ʪʘ ʧʝʨʝʨʦʙʢʦʶ ʚʣʘʩʥʦʾ ʧʨʦ-

ʜʫʢʮʽʾ ʪʦʚʘʨʦʚʠʨʦʙʥʠʢʘʤʠ ʩʽʣʴʛʦʩʧʧʨʦʜʫʢʮʽʾ; 4) 

ʧʨʽʦʨʠʪʝʪʥʝ ʥʘʜʘʥʥʷ ʚ ʦʨʝʥʜʫ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ (ʾʭ 

ʯʘʩʪʠʥ) ʟ ʥʝʚʝʣʠʢʦʶ ʨʠʙʦʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʢʦʤ-

ʧʘʥʽʷʤ, ʢʦʪʨʽ ʟʘʡʤʘʶʪʴʩʷ ʚʠʨʦʱʫʚʘʥʥʷʤ ʚʦʜʥʠʭ 

ʙʽʦʨʝʩʫʨʩʽʚ. ʋ ʪʘʙʣʠʮʽ ʥʘʚʝʜʝʥʦ ʥʘʧʨʷʤʠ ʜʝʨʞʘʚʥʦʾ 

ʬʽʥʘʥʩʦʚʦʾ ʧʽʜʪʨʠʤʢʠ ʨʠʙʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ [16]. 

ʅʘ ʨʠʩʫʥʢʫ 5 ʥʘʚʝʜʝʥʦ ʩʪʨʫʢʪʫʨʫ ʜʝʨʞʘʚʥʦʾ 

ʧʽʜʪʨʠʤʢʠ ʨʠʙʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ.  

 
ʈʠʩ. 5. ʉʪʨʫʢʪʫʨʘ ʜʝʨʞʘʚʥʦʾ ʬʽʥʘʥʩʦʚʦʾ ʧʽʜʪʨʠʤʢʠ ʨʠʙʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ɼʞʝʨʝʣʦ: ʧʦʙʫʜʦʚʘʥʦ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʽ [15] 

 

ʆʪʨʠʤʫʚʘʯʘʤʠ ʜʝʨʞʘʚʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʨʝ-

ʩʫʨʩʽʚ ʻ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʩʫʙôʻʢʪʠ ʧʣʝʤʽʥʥʦʾ ʩʧʨʘʚʠ, 

ʢʦʪʨʽ ʩʪʘʣʠ ʙʘʥʢʨʫʪʘʤʠ, ʧʨʦʪʠ ʷʢʠʭ ʚʝʜʝʪʴʩʷ ʩʧʨʘʚʘ 

ʧʨʦ ʙʘʥʢʨʫʪʩʪʚʦ ʪʘ ʢʦʪʨʽ ʧʝʨʝʙʫʚʘʶʪʴ ʥʘ ʝʪʘʧʽ 

ʣʽʢʚʽʜʘʮʽʾ ʯʠ ʤʘʶʪʴ ʧʨʦʩʪʨʦʯʝʥʫ ʚʧʨʦʜʦʚʞ ʙʽʣʴʰ 

ʷʢ ʰʽʩʪʴ ʤʽʩʷʮʽʚ ʟʘʙʦʨʛʦʚʘʥʽʩʪʴ ʧʝʨʝʜ ʜʝʨʞʘʚʥʠʤ ʪʘ 

ʤʽʩʮʝʚʠʤʠ ʙʶʜʞʝʪʘʤʠ ʽ ʇʝʥʩʽʡʥʠʤ ʬʦʥʜʦʤ 

ʋʢʨʘʾʥʠ [15]. 

ʅʘ ʨʠʩʫʥʢʫ 6 ʚʠʩʚʽʪʣʝʥʦ ʩʪʨʫʢʪʫʨʫ ʙʶʜʞʝʪʥʦʾ 

ʧʽʜʪʨʠʤʢʠ ʧʨʦʚʝʜʝʥʥʷ ʩʝʣʝʢʮʽʾ ʚ ʨʠʙʥʦʤʫ ʛʦʩʧʦ-

ʜʘʨʩʪʚʽ.  
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ɹʶʜʞʝʪʥʘ ʧʽʜʪʨʠʤʢʘ ʧʨʦʚʝʜʝʥʥʷ ʩʝʣʝʢʮʽʾ ʚ ʨʠʙʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ 

ɼʝʨʞʘʚʥʘ ʧʽʜʪʨʠʤʢʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʟʘʭʦʜʽʚ ʽʟ ʚʽʜʪʚʦʨʝʥʥʷ ʚʦʜʥʠʭ 

ʞʠʚʠʭ ʨʝʩʫʨʩʽʚ ʫ ʚʥʫʪʨʽʰʥʽʭ ʚʦʜʦʡʤʘʭ ʽ ɸʟʦʚʦ-ʏʦʨʥʦʤʦʨʩʴʢʦʤʫ ʙʘ-

ʩʝʡʥ ̔

ɿʘʭʦʜʠ, ʱʦ ʯʘʩʪʢʦʚʦ ʬʽʥʘʥʩʫʶʪʴʩʷ ʟʘʭʦʜʠ ʚ ʦʙʩʷʛʘʭ, ʢʦʪʨʽ ʟʘʪʚʝʨ-

ʜʞʝʥʽ ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʝʥʝʨʛʝʪʠʢʠ ʪʘ ʚʫʛʽʣʴʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʋʢʨʘʾʥʠ 

ʟʘ ʧʦʛʦʜʞʝʥʥʷʤ ʟ ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʬʽʥʘʥʩʽʚ ʋʢʨʘʾʥʠ 
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ʈʠʩ. 6. ʅʘʧʨʷʤʠ ʙʶʜʞʝʪʥʦʾ ʧʽʜʪʨʠʤʢʠ ʧʨʦʚʝʜʝʥʥʷ ʩʝʣʝʢʮʽʾ ʚ ʨʠʙʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ 

ɼʞʝʨʝʣʦ: ʧʦʙʫʜʦʚʘʥʦ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʽ [15] 

 

ɼʝʨʞʘʚʥʽ ʢʦʰʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʨʦʚʝ-

ʜʝʥʥʷ ʟʘʭʦʜʽʚ ʽʟ ʩʝʣʝʢʮʽʡʥʦ-ʧʣʝʤʽʥʥʦʛʦ ʨʠʙʥʠʮʪʚʘ. 

ʇʣʘʥ ʪʘʢʠʭ ʟʘʭʦʜʽʚ, ʚ ʷʢʦʤʫ ʥʘʚʦʜʷʪʴʩʷ ʚʽʜʦʤʦʩʪʽ 

ʧʨʦ ʚʠʜʠ, ʨʦʟʤʽʨʠ ʽ ʚʘʨʪʽʩʪʴ ʨʦʙʽʪ ʽʟ ʨʦʟʚʠʪʢʫ ʩʝʣʝʢ-

ʮʽʡʥʦ-ʧʣʝʤʽʥʥʦʛʦ ʨʠʙʥʠʮʪʚʘ, ʷʢʽʩʥʽ ʪʘ ʢʽʣʴʢʽʩʥʽ ʧʦ-

ʢʘʟʥʠʢʠ, ʦʯʽʢʫʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʽ ʨʦʟʤʽʨʠ ʧʨʦʜʘʞʫ 

(ʧʨʠʜʙʘʥʥʷ) ʧʣʝʤʽʥʥʠʭ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ 

ʩʫʙôʻʢʪʘʤʠ ʧʣʝʤʽʥʥʦʾ ʩʧʨʘʚʠ ʟʘʪʚʝʨʜʞʫʻʪʴʩʷ 

ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʝʥʝʨʛʝʪʠʢʠ ʪʘ ʚʫʛʽʣʴʥʦʾ ʧʨʦʤʠʩʣʦ-

ʚʦʩʪʽ ʟʘ ʧʦʛʦʜʞʝʥʥʷʤ ʽʟ ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʬʽʥʘʥʩʽʚ ʽ 

ʚʫʛʽʣʴʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚ ʤʝʞʘʭ ʜʝʨʞʘʚʥʠʭ ʢʦʰʪʽʚ 

[15]. 

ʅʘ ʨʠʩʫʥʢʫ 7 ʥʘʚʝʜʝʥʦ ʟʘʭʦʜʠ, ʱʦ ʯʘʩʪʢʦʚʦ 

ʬʽʥʘʥʩʫʶʪʴʩʷ ʚ ʦʙʩʷʛʘʭ, ʱʦ ʟʘʪʚʝʨʜʞʝʥʽ ʄʽʥʽʩʪʝʨ-

ʩʪʚʦʤ ʝʥʝʨʛʝʪʠʢʠ ʪʘ ʚʫʛʽʣʴʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 

ʋʢʨʘʾʥʠ ʧʦʛʦʜʞʝʥʥʷʤ ʟ ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʬʽʥʘʥʩʽʚ 

ʋʢʨʘʾʥʠ ʚ ʨʠʙʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ. 
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ɿʘʢʫʧʽʚʣʷ ʧʣʝʤʽʥʥʠʭ ʨʝʩʫʨʩʽʚ ʦʩʦʙʣʠʚʦ ʚʠʩʦʢʦʾ ʧʣʝʤʽʥʥʦʾ ʮʽʥʥʦʩʪʽ ʟʘʢʦʨ-

ʜʦʥʥʦʾ ʩʝʣʝʢʮʽʾ ʟ ʮʽʣʣʶ ʨʦʟʚʠʪʢʫ ʧʣʝʤʽʥʥʦʾ ʙʘʟʠ ʧʨʦʚʽʜʥʠʭ ʚʠʜʽʚ ʪʘ ʧʦʨʽʜ 

ʨʠʙʠ 

ʇʨʠʜʙʘʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʣʦʢʘʣʴʥʠʭ ʽ ʪʘʢʠʭ, ʢʦʪʨʽ ʟʥʠʢʘʶʪʴ ʧʦʨʽʜ ʪʘ 

ʮʽʥʥʠʭ ʚʠʜʽʚ ʨʠʙʠ ʟ ʤʝʪʦʶ ʬʦʨʤʫʚʘʥʥʷ ʛʝʥʦʬʦʥʜʦʚʠʭ ʩʪʘʜ 

ɿʘʢʫʧʽʚʣʷ ʧʣʝʤʽʥʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ 

ʟʜʽʡʩʥʝʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʨʠʙʠ ʟʘ ʚʣʘʩ-

ʥʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʘʙʦ ʷʢʽʩʪʶ ʧʦʪʦʤʩʪʚʘ ʽ ʧʨʦʜʦʚʠʧʨʦʙʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ 

ʧʨʦʚʝʜʝʥʥʷ ʮʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʦʮʽʥʶʚʘʥʥʷ  

ɺʠʨʦʙʥʠʮʪʚʦ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʛʝʥʦʬʦʥʜʫ ʽʩʥʫʶʯʠʭ ʣʦʢʘʣʴʥʠʭ ʽ ʪʘʢʠʭ, ʢʦʪʨʽ 

ʟʥʠʢʘʶʪʴ, ʚʠʜʽʚ ʪʘ ʧʦʨʽʜ ʨʠʙʠ ʫ ʩʧʝʨʤʦʙʘʥʢʘʭ 

ʇʨʠʜʙʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʽ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʩʝ-

ʣʝʢʮʽʡʥʦʾ ʨʦʙʦʪʠ 

ʈʝʢʦʥʩʪʨʫʢʮʽʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʩʘʜʢʽʚ, ʙʘʩʝʡʥʽʚ ʪʘ ʽʥʢʫʙʘʮʽʡʥʠʭ 

ʮʝʭʽʚ ʛʦʩʧʦʜʘʨʶʶʯʠʭ ʩʫʙôʻʢʪʽʚ ʜʝʨʞʘʚʥʦʾ ʬʦʨʤʠ ʚʣʘʩʥʦʩʪʽ 

ʌʦʨʤʫʚʘʥʥʷ ʧʨʦʛʨʘʤ ʩʝʣʝʢʮʽʡʥʦ-ʧʣʝʤʽʥʥʦʾ ʨʦʙʦʪʠ ʟʘ ʧʦʨʦʜʘʤʠ ʪʘ ʚʠʜʘʤʠ 

ʨʠʙʠ 

ʇ̔ ʜʛʦʪʦʚʢʘ ʽ ʚʠʜʘʥʥʷ ʤʝʪʦʜʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʪʘ ʥʦʨʤʘʪʠʚʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʟ 

ʚʝʜʝʥʥʷ ʧʣʝʤʽʥʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʨʠʙʥʠʮʪʚʽ, ʘ ʪʘʢʦʞ ʙʣʘʥʢʽʚ ʧʣʝʤʽʥʥʦʾ ʟʚʽʪ-

ʥʦʩʪʽ ʽ ʦʙʣʽʢʫ 

ʌʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʨʝʤʦʥʪʥʦ-ʤʘʪʦʯʥʦʛʦ ʧʦʛʦʣʽʚôʷ ʽ ʧʨʠʜ-

ʙʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

ɿʘʢʫʧʽʚʣʷ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʽ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝ-

ʯʝʥʥʷ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʚʝʜʝʥʥʷ ʧʣʝʤʽʥʥʦʛʦ ʦʙʣʽʢʫ 

ʆʨʛʘʥʽʟʘʮʽʷ ʪʘ ʚʝʜʝʥʥʷ ʦʙʣʽʢʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʟʘ ʧʦʨʦ-

ʜʘʤʠ ʪʘ ʚʠʜʘʤʠ ʨʠʙʠ 
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ʈʠʩ. 7. ɿʘʭʦʜʠ, ʷʢʽ ʯʘʩʪʢʦʚʦ ʬʽʥʘʥʩʫʶʪʴʩʷ ʚ ʦʙʩʷʛʘʭ, ʱʦ ʟʘʪʚʝʨʜʞʝʥʽ ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʝʥʝʨʛʝʪʠʢʠ ʪʘ 

ʚʫʛʽʣʴʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʋʢʨʘʾʥʠ ʟʘ ʧʦʛʦʜʞʝʥʥʷʤ ʟ ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʬʽʥʘʥʩʽʚ ʋʢʨʘʾʥʠ  

ʚ ʨʠʙʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ 

ɼʞʝʨʝʣʦ: ʧʦʙʫʜʦʚʘʥʦ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʽ [15] 

 

ɼʝʨʞʘʚʘ ʥʘʜʘʻ ʬʽʥʘʥʩʦʚʫ ʧʽʜʪʨʠʤʢʫ ʥʦʚʦʩʪʚʦ-

ʨʝʥʠʤ ʬʝʨʤʝʨʩʴʢʠʤ ʛʦʩʧʦʜʘʨʩʪʚʘʤ ʚ ʧʝʨʽʦʜ ʾʭ ʬʦʨ-

ʤʫʚʘʥʥʷ (ʧʝʨʰʽ 3 ʨʦʢʠ ʧʽʩʣʷ ʾʭ ʩʪʚʦʨʝʥʥʷ, ʘ ʚ ʪʨʫ-

ʜʦʥʝʜʦʩʪʘʪʥʽʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ  5 ʨʦʢʽʚ); ʬʝʨ-

ʤʝʨʩʴʢʠʤ ʛʦʩʧʦʜʘʨʩʪʚʘʤ ʽʟ ʚʽʜʦʢʨʝʤʣʝʥʠʤʠ 

ʬʝʨʤʝʨʩʴʢʠʤʠ ʩʘʜʠʙʘʤʠ; ʬʝʨʤʝʨʩʴʢʠʤ ʛʦʩʧʦʜʘʨ-

ʩʪʚʘʤ, ʱʦ ʟʜʽʡʩʥʶʶʪʴ ʛʦʩʧʦʜʘʨʩʴʢʫ ʜʽʷʣʴʥʽʩʪʴ ʽ 

ʨʦʟʤʽʱʝʥʽ ʚ ʛʽʨʩʴʢʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ, ʥʘ ʧʦʣʽʩʴ-

ʢʠʭ ʪʝʨʠʪʦʨʽʷʭ; ʽʥʰʠʤ ʬʝʨʤʝʨʩʴʢʠʤ ʛʦʩʧʦʜʘʨʩʪʚʘʤ 

ʟʘ ʨʘʭʫʥʦʢ ʜʝʨʞʘʚʥʦʛʦ ʪʘ ʤʽʩʮʝʚʦʛʦ ʙʶʜʞʝʪʽʚ. 

ʉʧʨʷʤʫʚʘʥʥʷ ʢʦʰʪʽʚ ɼʝʨʞʘʚʥʦʛʦ ʙʶʜʞʝʪʫ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʤʝʣʽʦʨʘʮʽʶ ʟʝʤʝʣʴ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʾʭ 

ʟʨʦʰʝʥʥʷ ʽ ʦʩʫʰʝʥʥʷ, ʘ ʪʘʢʦʞ ʥʘ ʢʦʥʩʝʨʚʘʮʽʶ ʽ ʨʝ-

ʢʫʣʴʪʠʚʘʮʽʶ ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦ-

ʜʘʨʩʴʢʠʭ ʫʛʽʜʴ; ʥʘ ʢʫʧʽʚʣʶ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʪʝʭʥʽʢʠ. ɿ ʤʽʩʮʝʚʠʭ ʙʶʜʞʝʪʽʚ ʬʝʨʤʝʨʩʴʢʽ ʛʦʩʧʦʜʘʨ-

ʩʪʚʘ ʤʦʞʫʪʴ ʦʜʝʨʞʫʚʘʪʠ ʜʦʧʦʤʦʛʫ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ 

ʦʙôʻʢʪʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʪʘ ʥʝʚʠʨʦʙʥʠʯʦʛʦ ʧʨʠʟʥʘ-

ʯʝʥʥʷ, ʞʠʪʣʘ, ʟʜʽʡʩʥʝʥʥʷ ʟʘʭʦʜʽʚ ʩʪʦʩʦʚʥʦ ʟʝʤʣʝ-

ʫʩʪʨʦʶ [10]. 

ʅʘ ʨʠʩʫʥʢʫ 8 ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘʧʨʷʤʠ ʜʝʨʞʘʚʥʦʾ 

ʬʽʥʘʥʩʦʚʦʾ ʧʽʜʪʨʠʤʢʠ ʬʝʨʤʝʨʩʴʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚ. 
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ɺʠʨʦʱʫʚʘʥʥʷ, ʫʪʨʠʤʫʚʘʥʥʷ ʽ ʟʙʝʨʝʞʝʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʚʽʪʯʠʟʥʷʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ, ʨʦʟʰʠʨʝʥʥʷ, ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ 

ʚʽʜʪʚʦʨʝʥʥʷ ʧʣʝʤʽʥʥʠʭ ʪʘ ʛʝʥʦʬʦʥʜʦʚʠʭ ʩʪʘʜ, ʣʦʢʘʣʴʥʠʭ ʪʘ ʪʘʢʠʭ, ʢʦʪʨʽ ʟʥʠʢʘ-

ʶʪʴ ʧʦʨʽʜ ʪʘ ʚʠʜʽʚ ʨʠʙʠ 

ɿʘʢʫʧʽʚʣʷ ʩʫʙôʻʢʪʘʤʠ ʧʣʝʤʽʥʥʦʾ ʩʧʨʘʚʠ ʫ ʨʠʙʥʠʮʪʚʽ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʚʽʪ-

ʯʠʟʥʷʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚ ʦʙʩʷʛʘʭ, ʢʦʪʨʽ ʧʝʨʝʜʙʘʯʝʥʽ ʚ ʧʨʦʛʨʘʤʘʭ ʩʝʣʝʢʮʽʡʥʦ-

ʧʣʝʤʽʥʥʦʾ ʨʦʙʦʪʠ ʟʘ ʧʦʨʦʜʘʤʠ ʪʘ ʚʠʜʘʤʠ ʨʠʙʠ 

ʂʫʧʽʚʣʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʥʦʬʦʥʜʫ ʽʩʥʫʶʯʠʭ, ʣʦʢʘʣʴʥʠʭ ʪʘ ʪʘʢʠʭ, ʢʦʪʨʽ ʟʥʠ-

ʢʘʶʪʴ ʧʦʨʽʜ ʪʘ ʚʠʜʽʚ ʨʠʙʠ ʫ ʩʧʝʨʤʦʙʘʥʢʘʭ 
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ʈʠʩ. 8. ʅʘʧʨʷʤʠ ʜʝʨʞʘʚʥʦʾ ʬʽʥʘʥʩʦʚʦʾ ʧʽʜʪʨʠʤʢʠ ʬʝʨʤʝʨʩʴʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚ 

ɼʞʝʨʝʣʦ: ʧʦʙʫʜʦʚʘʥʦ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʽ [20] 

 

ɼʝʨʞʘʚʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʮʽʥ ʚ ʜʝʨʞʘʚʘʭ ʽʟ ʨʠʥ-

ʢʦʚʦʶ ʝʢʦʥʦʤʽʢʦʶ ʻ ʩʧʨʦʙʦʶ ʦʨʛʘʥʽʚ ʚʣʘʜʠ ʯʝʨʝʟ 

ʟʘʢʦʥʦʜʘʚʯʽ, ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʪʘ ʙʶʜʞʝʪʥʦ-ʬʽʥʘʥ-

ʩʦʚʽ ʟʘʭʦʜʠ ʚʧʣʠʚʘʪʠ ʥʘ ʮʽʥʫ ʟ ʮʽʣʣʶ ʩʧʨʠʷʥʥʷ 

ʩʪʘʙʽʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʩʪʝʤʠ ʚ 

ʮʽʣʦʤʫ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʜʝʷʢʦʾ ʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʢʦʥôʶʥʢʪʫʨʠ ʨʝʛʫʣʶʚʘʥʥʷ ʮʽʥ ʤʘʻ ʘʥʪʠʽʥʬʣʷʮʽʡ-

ʥʠʡ ʽ ʘʥʪʠʢʨʠʟʦʚʠʡ ʭʘʨʘʢʪʝʨ [27, ʩ. 275]. ʋʢʨʘʾʥʘ 

ʟʜʽʡʩʥʶʻ ʨʝʛʫʣʶʚʘʥʥʷ ʛʫʨʪʦʚʠʭ ʮʽʥ ʦʢʨʝʤʠʭ ʚʠʜʽʚ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʰʣʷʭʦʤ ʚʩʪʘʥʦʚ-

ʣʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʠʭ ʪʘ ʤʽʥʽʤʘʣʴʥʠʭ ʽʥʪʝʨʚʝʥʮʽʡ-

ʥʠʭ ʮʽʥ. ʉʘʤ ʟʤʽʩʪ ʜʝʨʞʘʚʥʦʛʦ ʮʽʥʦʚʦʛʦ ʨʝʛʫʣʶ-

ʚʘʥʥʷ ʧʦʣʷʛʘʻ ʫ ʟʜʽʡʩʥʝʥʥʽ ɸʛʨʘʨʥʠʤ ʬʦʥʜʦʤ ʜʝʨ-

ʞʘʚʥʠʭ ʽʥʪʝʨʚʝʥʮʽʡ ʚ ʨʦʟʤʽʨʘʭ, ʢʦʪʨʽ ʜʘʶʪʴ ʤʦʞ-

ʣʠʚʽʩʪʴ ʚʩʪʘʥʦʚʠʪʠ ʮʽʥʫ ʨʽʚʥʦʚʘʛʠ ʥʘ ʨʽʚʥʽ, ʥʝ 

ʤʝʥʰʦʤʫ ʟʘ ʤʽʥʽʤʘʣʴʥʫ ʽʥʪʝʨʚʝʥʮʽʡʥʫ ʮʽʥʫ ʪʘ ʥʝ 

ʙʽʣʴʰʦʤʫ ʟʘ ʤʘʢʩʠʤʘʣʴʥʫ ʽʥʪʝʨʚʝʥʮʽʡʥʫ ʮʽʥʫ. ɼʝʨ-

ʞʘʚʘ ʥʝ ʟʜʽʡʩʥʶʻ ʮʽʥʦʚʝ ʨʝʛʫʣʶʚʘʥʥʷ ʟʘ ʤʝʞʘʤʠ 

ʦʨʛʘʥʽʟʦʚʘʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʨʠʥʢʫ [8]. ʅʘ ʨʠʩʫʥʢʫ 9 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʝʨʞʘʚʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʮʽʥ ʦʢʨʝʤʠʭ 

ʚʠʜʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ. 

ɼʦʜʘʪʢʦʚʘ ʙʶʜʞʝʪʥʘ ʧʽʜʪʨʠʤʢʘ ʬʝʨʤʝʨʩʴʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚ, ʷʢʽ ʤʘʶʪʴ 

ʩʪʘʪʫʩ ʩʽʤʝʡʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚ ʯʝʨʝʟ ʤʝʭʘʥʽʟʤ ʜʦʧʣʘʪʠ ʥʘ ʢʦʨʠʩʪʴ ʟʘʩʪʨʘ-

ʭʦʚʘʥʠʭ ʦʩʽʙ - ʯʣʝʥʽʚ/ʛʦʣʦʚʠ ʩʽʤʝʡʥʦʛʦ ʬʝʨʤʝʨʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʻʜʠʥʦʛʦ ʚʥʝʩʢʫ ʥʘ ʟʘʛʘʣʴʥʦʦʙʦʚôʷʟʢʦʚʝ ʜʝʨʞʘʚʥʝ ʩʦʮʽʘʣʴʥʝ ʩʪʨʘʭʫʚʘʥʥʷ 

ɿʜʝʰʝʚʣʝʥʥʷ ʢʨʝʜʠʪʽʚ 
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ʏʘʩʪʢʦʚʝ ʚʽʜʰʢʦʜʫʚʘʥʥʷ ʚʘʨʪʦʩʪʽ ʥʘʩʽʥʥʷ ʚʽʜ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʨʦʩʣʠʥ ʚʽʪʯʠʟʥʷʥʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʧʨʠʜʙʘʥʦʛʦ ʫ ʬʽʟʠʯʥʠʭ ʦʩʽʙ-

ʧʽʜʧʨʠʻʤʮʽʚ, ʢʦʪʨʽ ʡʦʛʦ ʚʨʦʙʣʷʶʪʴ ʯʠ ʧʨʦʜʘʶʪʴ 

ʏʘʩʪʢʦʚʝ ʚʽʜʰʢʦʜʫʚʘʥʥʷ ʚʠʪʨʘʪ, ʱʦ ʧʦʚôʷʟʘʥʽ ʽʟ ʥʘʜʘʥʠʤʠ ʩʽʣʴʩʴʢʦʛʦʩ-

ʧʦʜʘʨʩʴʢʠʤʠ ʜʦʨʘʜʯʠʤʠ ʧʦʩʣʫʛʘʤʠ 

ʏʘʩʪʢʦʚʝ ʚʽʜʰʢʦʜʫʚʘʥʥʷ ʚʘʨʪʦʩʪʽ ʢʫʧʣʝʥʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭ-

ʥʽʢʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʚʽʪʯʠʟʥʷʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

ɹʶʜʞʝʪʥʘ ʩʫʙʩʠʜʽʷ ʥʘ ʦʜʠʥʠʮʶ ʦʙʨʦʙʣʶʚʘʥʠʭ ʫʛʽʜʴ (1 ʛʘ) ï ʥʦʚʦʫʪʚʦ-

ʨʝʥʠʤ ʬʝʨʤʝʨʩʴʢʠʤ ʛʦʩʧʦʜʘʨʩʪʚʘʤ 

ɹʶʜʞʝʪʥʘ ʩʫʙʩʠʜʽʷ ʥʘ ʦʜʠʥʠʮʶ ʦʙʨʦʙʣʶʚʘʥʠʭ ʫʛʽʜʴ (1 ʛʘ) ïʜʣʷ ʬʝʨʤʝʨ-

ʩʴʢʠʤ ʛʦʩʧʦʜʘʨʩʪʚʘʤ (ʢʨʽʤ ʥʦʚʦʫʪʚʦʨʝʥʠʭ) 
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ʈʠʩ. 9. ɼʝʨʞʘʚʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʮʽʥ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ 

ɼʞʝʨʝʣʦ: ʧʦʙʫʜʦʚʘʥʦ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʽ [8] 

 

ɼʝʨʞʘʚʘ ʧʨʦʚʦʜʠʪʴ ʨʝʛʫʣʶʚʘʥʥʷ ʛʫʨʪʦʚʠʭ ʮʽʥ 

ʥʘ ʦʢʨʝʤʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʪʦʚʘʨʠ ʯʝʨʝʟ ʚʩʪʘ-

ʥʦʚʣʝʥʥʷ ʤʽʥʽʤʘʣʴʥʦʾ ʪʘ ʤʘʢʩʠʤʘʣʴʥʦʾ ʽʥʪʝʨʚʝʥ-

ʮʽʡʥʦʾ ʮʽʥʠ. ʉʘʤ ʟʤʽʩʪ ʮʽʥʦʚʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʟ ʙʦʢʫ 

ʜʝʨʞʘʚʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ɸʛʨʘʨʥʠʡ ʬʦʥʜ 

ʟʜʽʡʩʥʶʻ ʜʝʨʞʘʚʥʽ ʽʥʪʝʨʚʝʥʮʽʾ ʚ ʦʙʩʷʛʘʭ, ʷʢʽ ʜʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʚʩʪʘʥʦʚʠʪʠ ʨʽʚʥʦʚʘʞʥʫ ʮʽʥʫ, ʢʦʪʨʘ ʻ ʥʝ 

ʚʠʱʦʶ ʟʘ ʤʘʢʩʠʤʘʣʴʥʫ ʽʥʪʝʨʚʝʥʮʽʡʥʫ ʮʽʥʫ ʪʘ ʻ ʥʝ 

ʥʠʞʯʦʶ ʟʘ ʤʽʥʽʤʘʣʴʥʫ ʽʥʪʝʨʚʝʥʮʽʡʥʫ ʮʽʥʫ. ɼʝʨʞʘʚʘ 

ʥʝ ʟʜʽʡʩʥʶʻ ʨʝʛʫʣʶʚʘʥʥʷ ʮʽʥ ʟʘ ʤʝʞʘʤʠ ʦʨʛʘʥʽʟʦ-

ʚʘʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʨʠʥʢʫ. ʄʽʥʽʤʘʣʴʥʘ ʽʥʪʝʨʚʝʥʮʽʡʥʘ 

ʮʽʥʘ ʷʚʣʷʻʪʴʩʷ ʮʽʥʦʶ ʦʜʠʥʠʮʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴ-

ʢʦʛʦ ʪʦʚʘʨʫ, ʱʦ ʧʽʜʧʘʜʘʻ ʧʽʜ ʜʝʨʞʘʚʥʝ ʮʽʥʦʚʝ ʨʝʛʫ-

ʣʶʚʘʥʥʷ. ɼʘʥʘ ʮʽʥʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʧʣʘʥʫʚʘʥʥʷ 

ʜʦʭʦʜʽʚ ʧʨʦʜʘʚʮʽʚ ʪʘʢʦʾ ʧʨʦʜʫʢʮʽʾ ʪʘ ʻ ʦʩʥʦʚʦʶ ʜʣʷ 

ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʩʪʦʩʦʚʥʦ ʧʨʦʚʝ-

ʜʝʥʥʷ ʬʽʥʘʥʩʦʚʦʾ ʽʥʪʝʨʚʝʥʮʽʾ. ʄʘʢʩʠʤʘʣʴʥʦʶ ʽʥ-

ʪʝʨʚʝʥʮʽʡʥʦʶ ʮʽʥʦʶ ʚʠʩʪʫʧʘʻ ʮʽʥʘ ʦʜʠʥʠʮʽ ʩʽʣʴʩʴ-

ʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʪʦʚʘʨʫ, ʷʢʠʡ ʻ ʦʙôʻʢʪʦʤ ʜʝʨʞʘʚ-

ʥʦʛʦ ʮʽʥʦʚʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ. ɺʽʜʧʦʚʽʜʥʘ ʮʽʥʘ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʧʣʘʥʫʚʘʥʥʷ ʚʠʪʨʘʪ ʧʦʢʫʧʮʽʚ ʪʘ-

ʢʦʾ ʧʨʦʜʫʢʮʽʾ ʽ ʻ ʧʽʜʩʪʘʚʦʶ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥ-

ʩʴʢʠʭ ʨʽʰʝʥʴ ʱʦʜʦ ʧʨʦʚʝʜʝʥʥʷ ʪʦʚʘʨʥʦʾ ʽʥʪʝʨʚʝʥʮʽʾ 

[8]. ʅʘ ʨʠʩʫʥʢʫ 9 ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʝʨʞʘʚʥʝ ʨʝʛʫʣʶ-

ʚʘʥʥʷ ʮʽʥ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʧʨʦʜʫʢʮʽʾ [8].  

ʇʦʜʘʪʢʦʚʘ ʧʽʜʪʨʠʤʢʘ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤ-

ʧʣʝʢʩʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦ ʪʘʢʠʭ ʽʥʩʪʨʫ-

ʤʝʥʪʽʚ, ʷʢ-ʦʪ ʥʫʣʴʦʚʘ ʩʪʘʚʢʘ ʚʚʽʟʥʦʛʦ ʤʠʪʘ ʜʣʷ ʪʝʭ-

ʥʽʢʠ ʽ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʩʽʣʴʩʴʢʦʤʫ 

ʛʦʩʧʦʜʘʨʩʪʚʽ, ʘʥʘʣʦʛʠ ʷʢʠʭ ʥʝ ʚʨʦʙʣʷʶʪʴʩʷ ʚ 

ʋʢʨʘʾʥʽ ʽ ʢʦʪʨʽ ʟʘʚʦʟʷʪʴʩʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ 

ʪʦʚʘʨʦʚʠʨʦʙʥʠʢʘʤʠ ʜʣʷ ʚʣʘʩʥʠʭ ʧʦʪʨʝʙ; ʚʩʪʘʥʦʚ-

ʣʝʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʦʙʤʝʞʝʥʴ (ʢʚʦʪ) ʥʘ ʚʚʝʟʝʥʥʷ ʧʨʦ-

ʜʫʢʮʽʾ, ʱʦ ʧʽʜʧʘʜʘʻ ʧʽʜ ʚʠʟʥʘʯʝʥʥʷ 1 ʪʘ 2 ʛʨʫʧ 

ʋʢʨʘʾʥʩʴʢʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʦʚʘʨʽʚ ʟʦʚʥʽʰʥʴʦʝʢʦ-

ʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; ʩʧʨʦʱʝʥʘ ʩʠʩʪʝʤʘ ʦʧʦʜʘʪʢʫ-

ʚʘʥʥʷ ʯʝʪʚʝʨʪʦʾ ʢʘʪʝʛʦʨʽʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʚʠʨʦʙʥʠʢʽʚ [4; 6; 8; 18; 21]. 

ʊʘʨʠʬʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʽʤʧʦʨʪʫ ʩʽʣʴʛʦʩʧʧʨʦ-

ʜʫʢʮʽʾ ʦʭʦʧʣʶʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʦʚʥʠʭ ʩʪʘʚʦʢ 

ʚʚʽʟʥʦʛʦ ʤʠʪʘ ʪʘ ʩʝʟʦʥʥʠʭ ʤʠʪ. ʇʦʚʥʽ ʩʪʘʚʢʠ 

ʚʚʽʟʥʦʛʦ ʤʠʪʘ ʥʘ ʪʦʚʘʨʠ 1 ʪʘ 2 ʛʨʫʧʠ (ʦʢʨʽʤ ʧʽʜʘʢ-

ʮʠʟʥʠʭ) ʋʢʨʘʾʥʩʴʢʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʦʚʘʨʽʚ ʟʦʚʥʽʰʥʴ-

ʦʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʫ 

ʧʦʜʚʽʡʥʦʤʫ ʨʦʟʤʽʨʽ ʜʦ ʚʝʣʠʯʠʥʠ ʧʽʣʴʛʦʚʠʭ ʩʪʘʚʦʢ 

ʽʤʧʦʨʪʥʦʛʦ ʤʠʪʘ. ʇʦʚʥʽ ʩʪʘʚʢʠ ʚʚʽʟʥʦʛʦ ʤʠʪʘ ʥʘ ʪʦ-

ʚʘʨʠ ʚʽʜ 3 ʜʦ 24 ʛʨʫʧ ʋʢʨʘʾʥʩʴʢʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʦ-

ʚʘʨʽʚ ʟʦʚʥʽʰʥʴʦʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʽʟ ʫʨʘʭʫʚʘʥ-

ʥʷʤ ʧʽʜʘʢʮʠʟʥʠʭ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘ ʨʽʚʥʽ ʧʽʣʴʛʦ-

ʚʠʭ ʩʪʘʚʦʢ. ʉʝʟʦʥʥʽ ʽʤʧʦʨʪʥʽ ʤʠʪʘ 

ʟʘʧʨʦʚʘʜʞʫʶʪʴʩʷ ʢʦʞʥʦʛʦ ʨʦʢʫ ʫ ʧʦʜʚʽʡʥʦʤʫ ʨʦʟ-

ʤʽʨʽ ʜʦ ʚʝʣʠʯʠʥʠ ʧʽʣʴʛʦʚʠʭ ʩʪʘʚʦʢ ʽʤʧʦʨʪʥʦʛʦ ʤʠʪʘ 

ʥʘ ʩʽʣʴʛʦʩʧʧʨʦʜʫʢʮʽʶ. ʎʽ ʤʠʪʘ ʻ ʚʠʥʷʪʢʦʤ ʟ ʧʨʝʬʝ-

ʨʝʥʮʽʡʥʠʭ ʘʙʦ ʧʽʣʴʛʦʚʠʭ ʨʝʞʠʤʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟ ʜʦ-

ʛʦʚʦʨʽʚ ʧʨʦ ʚʽʣʴʥʫ ʪʦʨʛʽʚʣʶ, ʤʠʪʥʽ ʩʦʶʟʠ, ʚʠʨʦʙ-

ʥʠʯʫ ʢʦʦʧʝʨʘʮʽʶ ʽ ʽʥʰʠʭ ʤʽʞʥʘʨʦʜʥʠʭ ʜʦʛʦʚʦʨʽʚ. 

ʉʝʟʦʥʥʽ ʤʠʪʘ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘ ʩʪʨʦʢ, ʢʦʪʨʠʡ ʥʝ 

ʤʦʞʝ ʙʫʪʠ ʤʝʥʰʠʤ ʟʘ 60 ʪʘ ʙʽʣʴʰʠʤ ʟʘ 120 

ʧʦʩʣʽʜʦʚʥʠʭ ʢʘʣʝʥʜʘʨʥʠʭ ʜʥʽʚ [21]. ʅʘ ʨʠʩʫʥʢʫ 10 

ʥʘʚʝʜʝʥʦ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʩʫʙôʻʢʪʽʚ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʧʦʜʘʪʢʦʚʦʛʦ ʩʪʠʤʫʣʶʚʘʥʥʷ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠ-

ʨʦʙʥʠʮʪʚʘ. 

ɼʝʨʞʘʚʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʮʽʥ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ 

ʊʦʚʘʨʥʽ ʽʥ-

ʪʝʨʚʝʥʮʽʾ 
ʌʽʥʘʥʩʦʚʽ 

ʽʥʪʝʨʚʝʥʮʽʾ 

ɼʦʩʷʛʥʝʥʥʷ 

ʨʽʚʥʦʚʘʞʥʦʾ 

ʮʽʥʠ, ʷʢʘ ʥʝ ʧʝ-

ʨʝʚʠʱʫʻ ʟʥʘ-

ʯʝʥʥʷ ʤʘʢʩʠ-

ʤʘʣʴʥʦʾ ʽʥʪʝʨ-

ʚʝʥʮʽʡʥʦʾ ʮʽʥʠ 

ʊʠʤʯʘʩʦʚʝ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʝ 

ʨʝʛʫʣʶʚʘʥʥʷ ʮʽʥ 

ʊʠʤʯʘ-

ʩʦʚʘ ʙʶʜ-

ʞʝʪʥʘ ʜʦ-

ʪʘʮʽʷ 

ɼʦʩʷʛʥʝʥʥʷ 

ʨʽʚʥʦʚʘʞʥʦʾ 

ʮʽʥʠ, ʷʢʘ ʥʝ ʻ 

ʤʝʥʰʘ ʟʘ 

ʤʽʥʽʤʘʣʴʥʫ 

ʽʥʪʝʨʚʝʥ-

ʮʽʡʥʫ ʮʽʥʫ 

ʆʙʤʝʞʝʥʥʷ ʚʝʣʠʯʠʥʠ ʪʦʨʛʦʚʦʾ ʥʘʮʽʥʢʠ ʯʠ ʟʥʠʞʢʠ ʥʘ ʨʦʟʜʨʽʙʥʦʤʫ ʘʙʦ ʛʫʨʪʦ-

ʚʦʤʫ ʨʠʥʢʫ ʚʠʟʥʘʯʝʥʦʛʦ ʦʙôʻʢʪʘ ʜʝʨʞʘʚʥʦʛʦ ʮʽʥʦʚʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ 

ʌʦʨʤʫʚʘʥʥʷ ʛʨʘʥʠʯʥʠʭ ʨʦʟʤʽʨʽʚ ʨʝʥ-

ʪʘʙʝʣʴʥʦʩʪʽ ʜʦ ʚʠʪʨʘʪ: ʧʝʨʝʨʦʙʥʠʢʽʚ 

ʧʨʦʜʫʢʮʽʾ, ʢʦʣʠ ʚʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʧʝʨʝ-

ʨʦʙʣʝʥʥʷ ʚʠʨʦʙʣʷʻʪʴʩʷ ʦʙôʻʢʪ ʜʝʨʞʘʚ-

ʥʦʛʦ ʮʽʥʦʚʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ; ʦʩʽʙ, ʷʢʽ 

ʥʘʜʘʶʪʴ ʧʦʩʣʫʛʠ ʽʟ ʟʙʝʨʽʛʘʥʥʷ ʦʙôʻʢʪʽʚ 

ʜʝʨʞʘʚʥʦʛʦ ʮʽʥʦʚʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ 

ɺʩʪʘʥʦʚʣʝʥʥʷ ʛʨʘʥʠʯʥʠʭ ʮʽʥ ʧʨʦʜʘʞʫ ʦʙôʻʢʪʽʚ ʜʝʨʞʘʚʥʦʛʦ ʮʽʥʦʚʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ 

ʥʘ ʨʽʚʥʽ ʤʘʢʩʠʤʘʣʴʥʦʾ ʽʥʪʝʨʚʝʥʮʽʡʥʦʾ ʮʽʥʠ ʘʙʦ ʡʦʛʦ ʧʨʠʜʙʘʥʥʷ ʥʘ ʨʽʚʥʽ ʤʽʥʽʤʘʣʴʥʦʾ 

ʽʥʪʝʨʚʝʥʮʽʡʥʦʾ ʮʽʥʠ 
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ʈʠʩ. 10. ɯʥʩʪʨʫʤʝʥʪʠ ʽ ʩʫʙôʻʢʪʠ ʧʦʜʘʪʢʦʚʦʛʦ ʩʪʠʤʫʣʶʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ɼʞʝʨʝʣʦ: ʧʦʙʫʜʦʚʘʥʦ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʽ [4; 6; 8; 18; 21] 

 

ʋ ʨʘʤʢʘʭ ʧʽʜʪʨʠʤʢʠ ʚʽʪʯʠʟʥʷʥʠʭ ʪʦʚʘʨʦʚʠʨʦʙ-

ʥʠʢʽʚ ʧʨʦʜʫʢʮʽʾ ʪʚʘʨʠʥʥʠʮʪʚʘ ʫʨʷʜ ʢʦʞʥʦʛʦ ʨʦʢʫ 

ʚʩʪʘʥʦʚʣʶʻ ʢʽʣʴʢʽʩʥʽ ʦʙʤʝʞʝʥʥʷ (ʢʚʦʪʠ) ʥʘ ʽʤʧʦʨʪ 

ʧʨʦʜʫʢʮʽʾ, ʢʦʪʨʘ ʧʽʜʧʘʜʘʻ ʧʽʜ ʚʠʟʥʘʯʝʥʥʷ 1 ʽ 2 ʛʨʫʧ 

ʋʢʨʘʾʥʩʴʢʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʦʚʘʨʽʚ ʟʦʚʥʽʰʥʴʦʝʢʦ-

ʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʎʷ ʧʨʦʜʫʢʮʽʷ ʦʧʦʜʘʪʢʦʚʫʻʪʴʩʷ 

ʟʘ ʤʠʪʦʤ ʟʘ ʧʽʣʴʛʦʚʦʶ ʩʪʘʚʢʦʶ, ʢʦʪʨʘ ʧʝʨʝʚʠʱʫʻ 

ʘʙʦ ʜʦʨʽʚʥʶʻ 30%. ɺʝʣʠʯʠʥʘ ʢʚʦʪʠ ʩʪʦʩʦʚʥʦ ʦʢʨʝ-

ʤʦʛʦ ʚʠʜʫ ʧʨʦʜʫʢʮʽʾ ʪʚʘʨʠʥʥʠʮʪʚʘ ʥʝ ʤʦʞʝ ʧʝʨʝʚʠ-

ʱʫʚʘʪʠ 10% ʚʽʜ ʦʙʩʷʛʫ ʚʠʨʦʙʥʠʮʪʚʘ ʘʥʘʣʦʛʽʯʥʦʾ 

ʧʨʦʜʫʢʮʽʾ ʚ ʋʢʨʘʾʥʽ, ʢʦʪʨʠʡ ʧʝʨʝʜʫʻ ʧʦʪʦʯʥʦʤʫ. 

ʂʦʥʢʨʝʪʥʘ ʚʝʣʠʯʠʥʘ ʢʚʦʪʠ ʚ ʤʝʞʘʭ ʟʘʟʥʘʯʝʥʠʭ 10% 

ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʫʨʷʜʦʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʙʩʷʛʽʚ ʚʽʪ-

ʯʠʟʥʷʥʦʛʦ ʪʦʚʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʦʢʨʝʤʦʛʦ ʚʠʜʫ 

ʧʨʦʜʫʢʮʽʾ ʪʚʘʨʠʥʥʠʮʪʚʘ ʪʘ ʨʦʟʤʽʨʽʚ ʾʾ ʩʧʦʞʠʚʘʥʥʷ 

(ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʽʤʧʦʨʪʦʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ) ʚ ʨʦʮʽ, 

ʢʦʪʨʠʡ ʧʝʨʝʜʫʻ ʧʦʪʦʯʥʦʤʫ. ʂʽʣʴʢʽʩʥʽ ʦʙʤʝʞʝʥʥʷ ʥʘ 

ʚʚʝʟʝʥʥʷ ʪʦʚʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ ʻ ʽʥʩʪʨʫʤʝʥʪʦʤ ʥʝʪʘ-

ʨʠʬʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʧʨʦʜʫʢʮʽʾ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦ-

ʜʘʨʩʪʚʘ [21].  

ɿʘ ʥʫʣʴʦʚʦʶ ʩʪʘʚʢʦʶ ʚʚʽʟʥʦʛʦ ʤʠʪʘ ʦʧʦʜʘʪʢʦ-

ʚʫʻʪʴʩʷ ʯʘʩʪʠʥʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʨʘʥʩʧʦʨʪ-

ʥʠʭ ʟʘʩʦʙʽʚ, ʘ ʩʘʤʝ: ʪʨʘʢʪʦʨʠ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦ-

ʜʘʨʩʴʢʠʭ ʨʦʙʽʪ, ʟʘ ʚʠʥʷʪʢʦʤ ʪʠʭ, ʷʢʽ ʢʝʨʫʶʪʴʩʷ 

ʚʦʜʽʻʤ, ʱʦ ʡʜʝ ʧʦʨʷʜ; ʪʨʘʢʪʦʨʠ ʜʣʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦ-

ʜʘʨʩʪʚʘ. ʇʽʣʴʛʦʚʝ ʦʧʦʜʘʪʢʫʚʘʥʥʷ ʧʨʠʧʘʜʘʻ ʥʘ ʮʽ 

ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ, ʷʢʽ ʤʘʶʪʴ ʪʘʢʫ ʧʦʪʫʞʥʽʩʪʴ: ʥʝ 

ʙʽʣʴʰʝ ʷʢ 18 ʢɺʪ; ʧʦʥʘʜ 25 ʢɺʪ, ʘʣʝ ʥʝ ʙʽʣʴʰʝ ʷʢ 37 

ʢɺʪ; ʧʦʥʘʜ 75 ʢɺʪ, ʘʣʝ ʥʝ ʙʽʣʴʰʝ 90 ʢɺʪ. ʇʨʦʪʝ ʤʠ-

ʪʦʤ ʦʧʦʜʘʪʢʦʚʫʶʪʴʩʷ ʧʨʝʩʠ, ʜʨʦʙʘʨʢʠ ʪʘ ʽʥʰʽ ʘʥʘ-

ʣʦʛʽʯʥʽ ʤʘʰʠʥʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʩʠʜʨʫ, ʬʨʫʢʪʦʚʠʭ 

ʩʦʢʽʚ ʘʙʦ ʘʥʘʣʦʛʽʯʥʠʭ ʥʘʧʦʾʚ; ʦʙʣʘʜʥʘʥʥʷ ʢʣʽʪʢʦʚʝ 

ʘʙʦ ʧʽʜʣʦʛʦʚʝ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʽ ʫʪʨʠʤʫʚʘʥʥʷ 

ʧʪʠʮʽ; ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʦʙʫʣʦʯʥʠʭ 

ʚʠʨʦʙʽʚ; ʫʩʪʘʪʢʫʚʘʥʥʷ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʤʘʢʘʨʦʥʽʚ, 

ʩʧʘʛʝʪʽ ʘʙʦ ʧʦʜʽʙʥʠʭ ʚʠʨʦʙʽʚ; ʫʩʪʘʪʢʫʚʘʥʥʷ ʜʣʷ ʧʠ-

ʚʦʚʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ; ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʝʨʝʨʦʙʢʠ 

ʤôʷʩʘ ʘʙʦ ʧʪʠʮʽ; ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʝʨʝʨʦʙʢʠ 

ʬʨʫʢʪʽʚ; ʦʚʦʯʽʚ, ʘʙʦ ʛʦʨʽʭʽʚ; ʫʩʪʘʪʢʫʚʘʥʥʷ ʜʣʷ ʧʝʨʝ-

ʨʦʙʢʠ ʯʘʶ ʘʙʦ ʢʘʚʠ; ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʘʙʦ ʧʨʠʛʦʪʫʚʘʥʥʷ ʥʘʧʦʾʚ [18]. 

ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʜʝʨʞʘʚʘ ʤʘʻ ʟʜʽʡʩʥʶʚʘʪʠ 

ʬʽʥʘʥʩʦʚʫ ʧʽʜʪʨʠʤʢʫ ʧʽʜʧʨʠʻʤʩʪʚ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠ-

ʩʣʦʚʦʩʪʽ ʟʘ ʫʤʦʚʠ ʟʘʣʫʯʝʥʥʷ ʥʠʤʠ ʫ ʩʚʦʶ ʜʽʷʣʴʥʽʩʪʴ 

ʧʝʚʥʦʛʦ ʦʙʩʷʛʫ ʚʘʣʦʚʠʭ ʢʘʧʽʪʘʣʴʥʠʭ ʽʥʚʝʩʪʠʮʽʡ. 

ɼʝʨʞʘʚʥʽ ʚʠʜʘʪʢʠ ʥʘ ʮʶ ʧʽʜʪʨʠʤʢʠ ʯʘʩʪʢʦʚʦ ʢʦʤ-

ʧʝʥʩʫʶʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʟʙʽʣʴʰʝʥʥʷ ʧʦʜʘʪʢʦʚʠʭ ʧʣʘ-

ʪʝʞʽʚ ʜʦ ʜʝʨʞʘʚʥʦʛʦ ʙʶʜʞʝʪʫ ʽ ʜʦ ʤʽʩʮʝʚʠʭ ʙʶʜ-

ʞʝʪʽʚ ʚʥʘʩʣʽʜʦʢ ʟʙʽʣʴʰʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʨʝ-

ʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʮʽʾ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʧʨʠ 

ʟʘʣʫʯʝʥʥʽ ʜʦʜʘʪʢʦʚʦʛʦ ʦʙʩʷʛʫ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʨʝ-

ʩʫʨʩʽʚ ʢʦʤʧʘʥʽʷʤʠ ʚ ʮʽʡ ʛʘʣʫʟʽ ʝʢʦʥʦʤʽʢʠ. ʊʘʢʦʞ 

ʩʧʨʘʚʣʷʥʥʷ ʧʦʜʘʪʢʽʚ ʜʦ ʜʝʨʞʘʚʥʦʛʦ ʙʶʜʞʝʪʫ ʽ ʜʦ 

ʤʽʩʮʝʚʠʭ ʙʶʜʞʝʪʽʚ ʟʙʽʣʴʰʠʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʟʙʽʣʴ-

ʰʝʥʥʷ ʩʧʣʘʪʠ ʜʦ ʜʝʨʞʘʚʥʦʛʦ ʙʶʜʞʝʪʫ ʽ ʜʦ ʤʽʩʮʝʚʠʭ 

ʙʶʜʞʝʪʽʚ ʜʦʜʘʪʢʦʚʠʭ ʧʦʜʘʪʢʽʚ ʚʥʘʩʣʽʜʦʢ ʟʨʦʩʪʘʥʥʷ 

ʦʙʩʷʛʫ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʧʨʦʜʘʞʫ ʧʨʦʜʫʢʮʽʾ ʩʽʣʴʩʴʢʦ-

ʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ, ʱʦ ʟʫʤʦʚʣʝʥʦ 

ʟʙʽʣʴʰʝʥʥʷʤ ʤʘʩʰʪʘʙʽʚ ʜʽʷʣʴʥʦʩʪʽ ʩʫʙôʻʢʪʽʚ ʛʦʩʧʦ-

ʜʘʨʶʚʘʥʥʷ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ɺʠʭʦʜʷʯʠ ʟ 

ʫʤʦʚ ʙʶʜʞʝʪʥʦʾ ʧʽʜʪʨʠʤʢʠ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦ-

ʚʦʩʪʽ, ʜʝʨʞʘʚʘ ʤʘʪʠʤʝ ʤʦʞʣʠʚʽʩʪʴ ʯʘʩʪʢʦʚʦ ʧʦʢʨʠ-

ʚʘʪʠ ʚʠʜʘʪʢʠ ʥʘ ʮʶ ʧʽʜʪʨʠʤʢʫ ʘʙʦ ʦʪʨʠʤʫʚʘʪʠ ʜʦ-

ʅʫʣʴʦʚʘ ʩʪʘʚʢʘ ʚʚʽʟʥʦʛʦ ʤʠʪʘ ʜʣʷ ʪʝʭʥʽʢʠ ʪʘ 

ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙ-

ʥʠʮʪʚʘ, ʘʥʘʣʦʛʠ ʢʦʪʨʠʭ ʥʝ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʚ 

ʋʢʨʘʾʥʽ ʽ ʷʢʽ ʚʚʦʟʷʪʴʩʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ 

ʚʠʨʦʙʥʠʢʘʤʠ ʜʣʷ ʚʣʘʩʥʠʭ ʧʦʪʨʝʙ  

ʉʧʨʦʱʝʥʘ ʩʠʩʪʝʤʘ 

ʦʧʦʜʘʪʢʫʚʘʥʥʷ 

ɺʩʪʘʥʦʚʣʝʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʦʙʤʝʞʝʥʴ (ʢʚʦʪ) 

ʥʘ ʚʚʝʟʝʥʥʷ ʧʨʦʜʫʢʮʽʾ, ʢʦʪʨʘ ʧʽʜʧʘʜʘʻ ʧʽʜ 

ʚʠʟʥʘʯʝʥʥʷ 1 ʽ 2 ʛʨʫʧ ʋʢʨʘʾʥʩʴʢʦʾ ʢʣʘ-

ʩʠʬʽʢʘʮʽʾ ʪʦʚʘʨʽʚ ʟʦʚʥʽʰʥʴʦʝʢʦʥʦʤʽʯʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ  

ɯʥʩʪʨʫʤʝʥʪʠ ʧʦʜʘʪʢʦʚʦʾ 

ʧʽʜʪʨʠʤʢʠ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ 
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ʜʘʪʢʦʚʽ ʜʦʭʦʜʠ, ʱʦ ʟʘʣʝʞʘʪʠʤʝ ʚʽʜ ʧʨʦʧʦʨʮʽʾ ʙʶʜ-

ʞʝʪʥʦʛʦ ʬʽʥʘʥʩʫʚʘʥʥʷ ʽ ʚʘʣʦʚʠʭ ʢʘʧʽʪʘʣʴʥʠʭ ʽʥʚʝ-

ʩʪʠʮʽʡ ʚ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

Висновки і пропозиції. ʌʽʥʘʥʩʦʚʘ ʧʦʣʽʪʠʢʘ 

ʋʢʨʘʾʥʠ ʦʭʦʧʣʶʻ ʙʶʜʞʝʪʥʫ, ʧʦʜʘʪʢʦʚʫ, ʙʦʨʛʦʚʫ, 

ʛʨʦʰʦʚʦ-ʢʨʝʜʠʪʥʫ, ʤʠʪʥʫ ʪʘ ʽʥʚʝʩʪʠʮʽʡʥʫ 

ʧʦʣʽʪʠʢʫ. ɹʶʜʞʝʪʥʘ ʧʦʣʽʪʠʢʘ ʚʢʣʶʯʘʻ ʬʽʥʘʥʩʫ-

ʚʘʥʥʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʜʝʨ-

ʞʘʚʥʫ ʬʽʥʘʥʩʦʚʫ ʧʽʜʪʨʠʤʢʫ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʫ. ɹʶʜʞʝʪʥʝ ʬʽʥʘʥʩʫʚʘʥʥʷ ʘʛʨʦʧʨʦʤʠʩʣʦ-

ʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʦʭʦʧʣʶʻ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, 

ʨʦʩʣʠʥʥʠʮʪʚʦ, ʪʚʘʨʠʥʥʠʮʪʚʦ, ʨʠʙʥʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, 

ʬʝʨʤʝʨʩʴʢʽ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʩʪʨʘʭʫʚʘʥʥʷ ʧʨʦʜʫʢʮʽʾ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʦʧʪʦʚʽ ʨʠʥʢʠ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ, ʩʽʣʴʩʴʢʦʛʦʩʧʦ-

ʜʘʨʩʴʢʽ ʦʙʩʣʫʛʦʚʫʶʯʽ ʢʦʦʧʝʨʘʪʠʚʠ, ʩʽʣʴʩʴʢʦʛʦʩʧʦ-

ʜʘʨʩʴʢʫ ʜʦʨʘʜʯʫ ʜʽʷʣʴʥʽʩʪʴ, ʚʠʩʪʘʚʢʦʚʽ ʟʘʭʦʜʠ ʚ ʘʛ-

ʨʦʧʨʦʤʠʩʣʦʚʦʤʫ ʢʦʤʧʣʝʢʩʽ. ʇʦʜʘʪʢʦʚʘ ʧʽʜʪʨʠʤʢʘ 

ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚʢʣʶʯʘʻ ʥʫʣʴʦʚʫ 

ʩʪʘʚʢʫ ʚʚʽʟʥʦʛʦ ʤʠʪʘ ʜʣʷ ʪʝʭʥʽʢʠ ʽ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ 

ʩ̔ ʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʘʥʘʣʦʛʠ ʷʢʠʭ 

ʥʝ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʚ ʋʢʨʘʾʥʽ ʽ ʢʦʪʨʽ ʚʚʦʟʷʪʴʩʷ ʪʦʚʘ-

ʨʦʚʠʨʦʙʥʠʢʘʤʠ ʜʣʷ ʚʣʘʩʥʠʭ ʧʦʪʨʝʙ; ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʢʽʣʴʢʽʩʥʠʭ ʦʙʤʝʞʝʥʴ (ʢʚʦʪ) ʥʘ ʚʚʝʟʝʥʥʷ ʧʨʦʜʫʢʮʽʾ, 

ʢʦʪʨʘ ʧʽʜʧʘʜʘʻ ʧʽʜ ʚʠʟʥʘʯʝʥʥʷ 1 ʽ 2 ʛʨʫʧ ʋʢʨʘʾʥʩʴ-

ʢʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʦʚʘʨʽʚ ʟʦʚʥʽʰʥʴʦʝʢʦʥʦʤʽʯʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ; ʩʧʨʦʱʝʥʫ ʩʠʩʪʝʤʫ ʦʧʦʜʘʪʢʫʚʘʥʥʷ ʯʝʪ-

ʚʝʨʪʦʾ ʢʘʪʝʛʦʨʽʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʚʠʨʦʙʥʠʢʽʚ.  

ɼʝʨʞʘʚʘ ʤʘʻ ʧʨʦʚʦʜʠʪʠ ʬʽʥʘʥʩʦʚʫ ʧʽʜʪʨʠʤʢʫ 

ʬʽʨʤ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʟʘ ʫʤʦʚʠ ʟʘʣʫʯʝʥʥʷ 

ʥʠʤʠ ʧʝʚʥʦʛʦ ʦʙʩʷʛʫ ʚʘʣʦʚʠʭ ʢʘʧʽʪʘʣʴʥʠʭ ʽʥʚʝ-

ʩʪʠʮʽʡ. ʎʝ ʟʫʤʦʚʠʪʴ ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʫ ʚʠʨʦʙ-

ʥʠʮʪʚʘ ʷʢ ʚ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘʢʽ ʚ ʩʽʣʴʩʴ-

ʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, ʪʦʤʫ ʱʦ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ 

ʧʨʦʜʫʢʮʽʷ ʻ ʩʠʨʦʚʠʥʦʶ ʜʣʷ ʢʦʤʧʘʥʽʡ ʭʘʨʯʦʚʦʾ ʧʨʦ-

ʤʠʩʣʦʚʦʩʪʽ. ɺʠʜʘʪʢʠ ʜʝʨʞʘʚʠ ʥʘ ʪʘʢʫ ʧʽʜʪʨʠʤʢʫ 

ʯʘʩʪʢʦʚʦ ʢʦʤʧʝʥʩʫʶʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʟʙʽʣʴʰʝʥʥʷ 

ʩʧʨʘʚʣʷʥʥʷ ʧʦʜʘʪʢʽʚ ʜʦ ʜʝʨʞʘʚʥʦʛʦ ʙʶʜʞʝʪʫ ʽ ʜʦ 

ʤʽʩʮʝʚʠʭ ʙʶʜʞʝʪʽʚ ʚʽʜ ʟʙʽʣʴʰʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʽ 

ʧʨʦʜʘʞʫ ʧʨʦʜʫʢʮʽʾ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʽ ʩʽʣʴʩʴ-

ʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ɼʝʨʞʘʚʘ ʤʘʪʠʤʝ ʤʦʞʣʠʚʽʩʪʴ ʦʪ-

ʨʠʤʫʚʘʪʠ ʜʦʭʦʜʠ ʚʽʜ ʜʘʥʦʾ ʧʽʜʪʨʠʤʢʠ ʘʙʦ ʯʘʩʪʢʦʚʦ 

ʚʽʜʰʢʦʜʦʚʫʚʘʪʠ ʚʠʜʘʪʢʠ ʥʘ ʮʶ ʧʽʜʪʨʠʤʢʫ. ʎʝ ʙʫʜʝ 

ʟʘʣʝʞʘʪʠ ʚʽʜ ʧʨʦʧʦʨʮʽʡ ʙʶʜʞʝʪʥʦʛʦ ʬʽʥʘʥʩʫʚʘʥʥʷ 

ʪʘ ʚʘʣʦʚʠʭ ʢʘʧʽʪʘʣʴʥʠʭ ʽʥʚʝʩʪʠʮʽʡ ʚ ʭʘʨʯʦʚʽʡ ʧʨʦ-

ʤʠʩʣʦʚʦʩʪʽ. 

ʇʝʨʩʧʝʢʪʠʚʘʤʠ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʨʦ-

ʟʨʘʭʫʥʦʢ ʧʨʦʧʦʨʮʽʾ ʚʘʣʦʚʠʭ ʢʘʧʽʪʘʣʴʥʠʭ ʽʥʚʝʩʪʠʮʽʡ 

ʚ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʽ ʜʝʨʞʘʚʥʦʾ ʬʽʥʘʥʩʦʚʦʾ 

ʧʽʜʪʨʠʤʢʠ, ʷʢʘ ʟʘʙʝʟʧʝʯʠʪʴ ʯʘʩʪʢʦʚʝ ʧʦʢʨʠʪʪʷ ʚʠ-

ʜʘʪʢʽʚ ʜʝʨʞʘʚʠ ʥʘ ʙʶʜʞʝʪʥʝ ʬʽʥʘʥʩʫʚʘʥʥʷ ʭʘʨʯʦ-

ʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʘ ʪʘʢʦʞ ʨʦʟʨʘʭʫʥʦʢ ʧʨʦʧʦʨʮʽʾ 

ʙʶʜʞʝʪʥʦʾ ʧʽʜʪʨʠʤʢʠ ʽ ʚʘʣʦʚʠʭ ʢʘʧʽʪʘʣʴʥʠʭ ʽʥʚʝ-

ʩʪʠʮʽʡ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʧʦʢʨʠʪʪʷ ʚʠʜʘʪʢʽʚ ʥʘ ʜʝʨ-

ʞʘʚʥʫ ʧʽʜʪʨʠʤʢʫ ʽ ʜʦʜʘʪʢʦʚʽ ʜʦʭʦʜʠ ʜʝʨʞʘʚʥʦʛʦ 

ʙʶʜʞʝʪʫ ʽ ʤʽʩʮʝʚʠʭ ʙʶʜʞʝʪʽʚ.  
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АНОТАЦІЯ 

ɺ ʩʪʘʪʪʽ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʚʧʣʠʚʫ ʦʢʨʝʤʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ ʧʰʝʥʠʮʽ ʚ ʦʨʛʘʥʽʯʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ; ʨʦʟʨʘʭʦʚʘʥʘ ʟʘʣʝʞʥʽʩʪʴ ʨʽʚʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʚʽʜ ʚʝʣʠʯʠʥʠ ʚʠʪʨʘʪ ʥʘ 1 ʛʘ ʧʦʩʽʚʥʠʭ ʧʣʦʱ ʚ 

ʦʨʛʘʥʽʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʋʢʨʘʾʥʠ. ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʤʠ ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʥʦʞʠʥ-

ʥʠʡ ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ ʥʘ ʧʨʠʢʣʘʜʽ ʦʨʛʘʥʽʯʥʠʭ ʽ ʟʚʠʯʘʡʥʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʋʢʨʘʾʥʠ. 

ʇʦʪʽʤ ʥʘʰʠʤ ʥʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʘʥʘʣʽʟʫ ʙʫʣʦ ʧʦʚôʷʟʘʥʦ ʟ ʦʮʽʥʢʦʶ ʨʽʚʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʝʣʴ ʚ ʦʨʛʘʥʽʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ. ʇʽʩʣʷ ʪʘʢʦʛʦ ʘʥʘʣʽʟʫ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʤʦ-

ʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʯʽʪʢʫ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʨʽʚʥʝʤ ʪʦʚʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ ʥʘ ʦʜʠʥʠʮʶ ʟʝʤʝʣʴʥʦʾ ʧʣʦʱʽ ʪʘ ʚʝʣʠʯʠ-

ʥʦʶ ʚʠʪʨʘʪ. ɼʣʷ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʤʦʜʝʣʴ ʤʥʦʞʠʥʥʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ. 

ABSTRACT 

The article analyzes the influence of individual factors on the level of wheat yield in organic enterprises; the 

dependence of the yield level on the cost of 1 ha of acreage in organic enterprises of Ukraine is calculated. For the 

research we decided to use multiple regression analysis on the example of organic and conventional agricultural 

enterprises of Ukraine. 

Then, our next stage of analysis was related to assessing the efficiency of use of agricultural land in organic 

enterprises. After such an analysis, it was determined that a clear relationship could be observed between the level 

of commodity output per unit of land area and the value of costs. A multiple regression analysis model was used 

for our research. 

Ключові слова: ɸʥʘʣʽʟ ʚʠʨʦʙʥʠʮʪʚʘ, ʦʨʛʘʥʽʯʥʘ ʧʨʦʜʫʢʮʽʷ, ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ, ʨʽʚʝʥʴ ʚʠʪʨʘʪ, ʝʢʦʥʦ-

ʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʨʽʚʝʥʴ ʚʠʪʨʘʪ, ʤʫʣʴʪʠʢʦʣʽʥʝʘʨʥʽʩʪʴ, ʢʦʨʝʣʷʮʽʡʥʘ ʤʘʪʨʠʮʷ, ʤʥʦʞʠʥʥʠʡ ʨʝʛʨʝʩʽʡʥʠʡ 

ʘʥʘʣʽʟ. 

Keywords: Production analysis, organic products, yield level, cost level, economic efficiency, 

multicollinearity, correlation matrix, multiple regression analysis. 

 

Постановка проблеми. ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ 

ʋʢʨʘʾʥʘ ʩʪʘʣʘ ʚʘʞʣʠʚʠʤ ʧʦʩʪʘʯʘʣʴʥʠʢʦʤ ʦʨʛʘʥʽʯ-

ʥʦʾ ʧʨʦʜʫʢʮʽʾ ʥʘ ʟʘʭʽʜʥʽ ʨʠʥʢʠ. ʁʜʝʪʴʩʷ ʧʝʨʝʚʘʞʥʦ 

ʧʨʦ ʝʢʩʧʦʨʪ ʦʨʛʘʥʽʯʥʦʾ ʩʠʨʦʚʠʥʠ ï ʟʝʨʥʘ, ʦʣʽʡʥʠʭ 

ʪʘ ʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ, ʜʠʢʦʨʦʩʣʠʭ ʷʛʽʜ, ʛʨʠʙʽʚ, 

ʛʦʨʽʭʽʚ ʪʘ ʣʽʢʘʨʩʴʢʠʭ ʪʨʘʚ. ʈʽʜʰʝ ʥʘ ʧʦʣʠʮʷʭ ʻʚʨʦ-

ʧʝʡʩʴʢʠʭ ʢʨʘʤʥʠʮʴ ʤʦʞʥʘ ʟʫʩʪʨʽʪʠ ʛʦʪʦʚʫ ʫʢʨʘʾʥ-

ʩʴʢʫ ʧʨʦʜʫʢʮʽʶ. ʆʜʥʘʢ ʪʨʝʥʜ çʦʨʛʘʥʽʢè ʥʘʙʫʚʘʻ ʚʩʝ 

ʙʽʣʴʰʦʾ ʧʦʧʫʣʷʨʥʦʩʪʽ: ʥʝʚʝʣʠʢʽ ʡ ʩʝʨʝʜʥʽ ʚʠʨʦʙ-

ʥʠʢʠ ʚ ʋʢʨʘʾʥʽ ʘʢʪʠʚʥʽʰʝ ʙʝʨʫʪʴʩʷ ʟʘ ʚʠʨʦʱʫʚʘʥʥʷ 

ʪʘʢʦʾ ʧʨʦʜʫʢʮʽʾ, ʘ ʪʦʨʛʦʚʽ ʤʝʨʝʞʽ ʚʠʜʽʣʷʶʪʴ ʮʽʣʽ ʧʦ-

ʣʠʮʽ ʽ ʚʽʜʢʨʠʚʘʶʪʴ çʦʨʛʘʥʽʯʥʽè ʚʽʜʜʽʣʠ. 

ʆʨʛʘʥʽʯʥʝ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʝ ʚʠʨʦʙʥʠʮʪʚʘ 

ʻ ʜʦʩʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ ʘʛʘʨʥʦʛʦ ʛʦʩʧʦ-

ʜʘʨʶʚʘʥʥʷ ʚ ʋʢʨʘʾʥʽ, ʷʢʘ ʤʘʻ ʯʦʪʠʨʠ ʥʝʚʝʣʠʢʽ ʨʝʛʽ-

ʦʥʠ, ʜʝ ˇʨʫʥʪʠ ʱʝ ʥʝ ʟʘʙʨʫʜʥʝʥʽ ʜʦ ʥʝʙʝʟʧʝʯʥʠʭ 

ʤʝʞ, ʽ ʜʝ ʤʦʞʣʠʚʝ ʚʠʨʦʱʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʦʾ 

ʧʨʦʜʫʢʮʽʾ ʥʘ ʨʽʚʥʽ ʥʘʡʩʫʚʦʨʽʰʠʭ ʩʚʽʪʦʚʠʭ ʩʪʘʥʜʘʨ-

ʪʽʚ. ʎʝ ʇʽʚʥʽʯʥʦ-ʇʦʣʪʘʚʩʴʢʠʡ ʨʝʛʽʦʥ (ʦʭʦʧʣʶʻ ʙʽ-

ʣʴʰʫ ʯʘʩʪʠʥʫ ʇʦʣʪʘʚʱʠʥʠ, ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽ ʨʘʡ-

ʦʥʠ ʍʘʨʢʽʚʱʠʥʠ, ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʽ ʨʘʡʦʥʠ ʉʫʤ-

ʱʠʥʠ, ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽ ʨʘʡʦʥʠ ʏʝʨʥʽʛʽʚʱʠʥʠ ʪʘ 

ʩʭʽʜʥʽ ʨʘʡʦʥʠ ʂʠʾʚʱʠʥʠ ʽ ʏʝʨʢʘʱʠʥʠ), ɺʽʥʥʠʮʴʢʦ-

ʇʨʠʢʘʨʧʘʪʩʴʢʠʡ (ʪʷʛʥʝʪʴʩʷ ʰʠʨʦʢʦʶ ʩʤʫʛʦʶ ʙʣʠ-

ʟʴʢʦ 100 ʢʤ ʚʽʜ ʤ. ʇʦʧʽʣʴʥʷ ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ʪʘ ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʜʦ ʧʽʚʥʦʯʽ ɺʽʥʥʠʮʴʢʦʾ, ʍʤʝʣʴʥʠ-

ʮʴʢʦʾ ʪʘ ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ ʫ ʥʘʧʨʷʤʢʫ ʜʦ ʤ. ʃʴʚʦʚʘ), 

ʇʽʚʜʝʥʥʦ-ʇʦʜʽʣʴʩʴʢʠʡ (ʚʢʣʶʯʘʻ ʥʝʚʝʣʠʢʫ ʧʽʚ-

ʜʝʥʥʦ-ʩʭʽʜʥʫ ʯʘʩʪʠʥʫ ɺʽʥʥʠʯʯʠʥʠ, ʧʽʚʜʝʥʥʦ-ʟʘ-

ʭʽʜʥʫ ʯʘʩʪʠʥʫ ʂʽʨʦʚʦʛʨʘʜʱʠʥʠ, ʧʽʚʥʽʯ ʄʠʢʦʣʘʾʚ-

ʱʠʥʠ ʽ ʧʽʚʥʽʯʥʫ ʧʦʣʦʚʠʥʫ ʆʜʝʱʠʥʠ). 

Аналіз останніх досліджень і публікацій. ʉʝ-

ʨʝʜ ʥʘʡʙʽʣʴʰ ʚʽʜʦʤʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦ ʚʠʨʦʙʥʠʮʪʚʫ 

ʦʨʛʘʥʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧ-

ʨʠʻʤʩʪʚʘʭ ʚʠʜʽʣʷʶʪʴʩʷ ʪʘʢʽ ʫʢʨʘʾʥʩʴʢʽ ʥʘʫʢʦʚʮʽ: 

ɺ.ɯ. ɸʨʪʠʰ [1], ɺ.ɯ. ɺʦʚʢ [2], ʊ.ʇ. ɻʘʣʫʰʢʽʥʘ [3], 

ʅ.ʄ. ɻʦʣʦʚʯʝʥʢʦ [4], ɺ.ʆ. ɻʨʝʢʦʚ [5], ʆ.ɺ. ʂʦʚʘ-

ʣʴʦʚʘ [6], ɺ.ɸ. ʉʦʣʦʤʘʭʘ [7], ʆ.ɯ ʐʢʫʨʘʪʦʚ [8] ʪʘ 

ʽʥ.. 

Виділення невирішених раніше частин зага-

льної проблеми. ɸʥʘʣʽʟ ʪʘ ʦʮʽʥʢʘ ʨʽʚʥʷ ʝʬʝʢʪʠʚʥʦ-

ʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʝʣʴ ʚ 

ʦʨʛʘʥʽʯʥʠʭ ʽ ʟʚʠʯʘʡʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʋʢʨʘʾʥʠ. 

Мета статті – ʘʥʘʣʽʟ ʚʠʨʦʙʥʠʮʪʚʘ ʦʨʛʘʥʽʯʥʦʾ 

ʧʨʦʜʫʢʮʽʾ ʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ 
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ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʢʨʝʤʠʭ ʬʘʢʪʦʨʽʚ ʚʧʣʠʚʫ ʥʘ ʨʽ-

ʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ ʧʰʝʥʠʮʽ, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʦʜʝʣʽ ʤʥʦʞʠʥʥʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ. 

Виклад основного матеріалу. ʇʨʠ ʘʥʘʣʽʟʽ ʚʠ-

ʢʦʥʘʥʥʷ ʧʣʘʥʫ ʟ ʫʨʦʞʘʡʥʦʩʪʽ ʢʫʣʴʪʫʨ ʧʦʪʨʽʙʥʦ 

ʥʘʩʘʤʧʝʨʝʜ ʦʮʽʥʠʪʠ ʾʾ ʨʽʚʝʥʴ ʧʦ ʛʦʩʧʦʜʘʨʩʪʚʫ ʚ 

ʮʽʣʦʤʫ ʪʘ ʡʦʛʦ ʧʽʜʨʦʟʜʽʣʘʭ (ʚʽʜʜʽʣʢʘʭ, ʙʨʠʛʘʜʘʭ, 

ʣʘʥʢʘʭ). ɼʣʷ ʮʴʦʛʦ ʧʦ ʢʦʞʥʽʡ ʢʫʣʴʪʫʨʽ ʧʦʨʽʚʥʶʶʪʴ 

ʬʘʢʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʫʨʦʞʘʡʥʦʩʪʽ ʟ ʧʣʘʥʦʚʠʤʠ, ʘ ʪʘ-

ʢʦʞ ʧʦʢʘʟʥʠʢʠ ʦʢʨʝʤʠʭ ʚʥʫʪʨʽʰʥʴʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʧʽʜʨʦʟʜʽʣʽʚ ʤʽʞ ʩʦʙʦʶ ʽ ʽʟ ʟʘʛʘʣʴʥʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ. ɹʽʣʴʰ ʜʝʪʘʣʴʥʦ ʘʥʘʣʽʟ ʚʧʣʠʚʫ ʦʢʨʝ-

ʤʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ ʧʰʝʥʠʮʽ ʚ ʦʨ-

ʛʘʥʽʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʧʨʦʘʥʘʣʽʟʫʻʤʦ ʧʦ ʜʘʥʠʤ 

ʥʘʚʝʜʝʥʠʤ ʚ ʪʘʙʣʠʮʽ 1. ɺʠʙʽʨ ʩʘʤʝ ʧʰʝʥʠʮʽ ʙʫʚ ʦʙʫ-

ʤʦʚʣʝʥʠʡ ʪʠʤ, ʱʦ ʮʷ ʢʫʣʴʪʫʨʘ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʘ 

ʪʘ ʟʘʡʤʘʻ ʥʘʡʙʽʣʴʰʫ ʧʠʪʦʤʫ ʚʘʛʫ ʚ ʩʪʨʫʢʪʫʨʽ ʧʦʩʽʚ-

ʥʠʭ ʧʣʦʱ.  

ʊʘʙʣʠʮʷ 1. 

ɺʧʣʠʚ ʦʢʨʝʤʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ ʧʰʝʥʠʮʽ ʚ ʦʨʛʘʥʽʯʥʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩ-

ʪʚʘʭ ʚ ʋʢʨʘʾʥʽ ʫ 2018 ʨʦʮʽ. 
ɻʨʫʧʠ ʧʽʜʧ-

ʨʠʻʤʩʪʚ ʟʘ 

ʨʽʚʥʝʤ ʫʨʦ-

ʞʘʡʥʦʩʪʽ 

ʂʽʣʴʢʽʩʪʴ 

ʧʽʜʧʨʠʻʤʩʪʚ 

ʋʨʦʞʘʡʥʽʩʪʴ, 

ʮ/ʛʘ 

ɺʠʪʨʘʪʠ 

ʥʘ 1 ʛʘ, 

ʛʨʥ 

ʇʦʩʽʚʥʘ 

ʧʣʦʱʘ, 

ʛʘ 

ɸʤʦʨʪʠʟʘʮʽʷ 

ʥʘ 1 ʛʘ , ʛʨʥ 

ʇʨʠʙʫʪʦʢ 

ʥʘ 1 ʛʘ, 

ʛʨʥ 

ʈʝʥʪʘʙʝʣʴʥʽʩʪʴ, 

% 

ɺʠʪʨʘʪʠ 

ʥʘ ʥʘ-

ʩʽʥʥʷ ʥʘ 

1 ʛʘ, ʛʨʥ 

ʜʦ 30 15 21,2 4348,1 483,9 393,1 1596,2 36,4 360,1 

30,1-40 19 35,4 6898,3 1065,1 299,7 3369,9 48,4 593,5 

40,1-50 13 43,7 7014,5 954,9 453,2 9077,9 144,3 571,1 

50,1-60 18 52,9 8640,6 587,9 399,9 3640,9 32,2 570,4 

ʙʽʣʴʰ 60 7 69,3 12796,2 318,1 587,1 2786,6 17,7 542,4 

ɺʩʴʦʛʦ 72 40,4 7173,4 732,2 380,9 4407,6 56,9 549,3 

ɼʞʝʨʝʣʦ: ʈʦʟʨʘʭʦʚʘʥʦ ʘʚʪʦʨʘʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʽʯʥʦʾ ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʚʽʪʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʧʨʦʪʷʛʦʤ 

2018 ʨʦʢʫ 

 

ɺ ʧʝʨʰʫ ʯʝʨʛʫ ʩʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʪʽʩʥʫ ʟʘ-

ʣʝʞʥʽʩʪʴ ʤʽʞ ʨʽʚʥʝʤ ʫʨʦʞʘʡʥʦʩʪʽ ʧʰʝʥʠʮʽ ʚ ʦʨʛʘʥʽ-

ʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʪʘ ʨʽʚʥʝʤ ʚʠʪʨʘʪ ʥʘ 1 ʛʘ ʧʦʩʽʚ-

ʥʦʾ ʧʣʦʱʽ. ɺ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʟ ʨʽʚʥʝʤ ʚʠʪʨʘʪ ʜʦ 30 

ʮ/ʛʘ ʚʝʣʠʯʠʥʘ ʚʠʪʨʘʪ ʜʦʨʽʚʥʶʚʘʣʘ 4348,1 ʛʨʥ/ʛʘ, ʚ 

ʛʨʫʧʽ ʟ ʫʨʦʞʘʡʥʽʩʪʶ 40,1-50 ï 7014,5 ʛʨʥ/ʛʘ, ʚ ʛʨʫʧʽ 

ʟ ʨʽʚʥʝʤ ʫʨʦʞʘʡʥʦʩʪʽ ʧʦʥʘʜ 60 ʮ/ʛʘ ï 12796,2 ʛʨʥ/ʛʘ. 

ʎʷ ʟʘʣʝʞʥʽʩʪʴ ʥʦʩʠʪʴ ʤʘʡʞʝ ʧʨʷʤʦʣʽʥʽʡʥʠʡ ʭʘʨʘʢ-

ʪʝʨ (ʨʠʩ. 1). 

 

Scatterplot (3 ʨʦʟʜʽʣ.sta 159v*150c)
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ʅʝʦʙʭʽʜʥʦ ʪʘʢʦʞ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʥʝʧʨʷʤʫ 

ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʨʽʚʥʝʤ ʚʠʪʨʘʪ ʪʘ ʚʝʣʠʯʠʥʦʶ ʧʨʠʙʫ-

ʪʢʫ, ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ. ʄʘʢʩʠʤʫʤ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʙʫʚ 

ʚʽʜʤʽʯʝʥʠʡ ʚ ʛʨʫʧʽ ʟ ʨʽʚʥʝʤ ʫʨʦʞʘʡʥʦʩʪʽ - 40,1-50 

ʮ/ʛʘ. ʌʘʢʪʠʯʥʦ ʚ ʩʴʦʛʦʜʥʽʰʥʽʭ ʫʤʦʚʘʭ ʧʦʜʘʣʴʰʝ 

ʟʙʽʣʴʰʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ, ʘ ʚʽʜʧʦʚʽʜʥʦ ʽ ʨʽʚʥʷ ʚʠ-

ʪʨʘʪ ʥʘ ʠʪ1 ʛʘ ʧʦʩʽʚʥʦʾ ʧʣʦʱʽ ʥʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜ-

https://soft.mydiv.net/win/download-STATISTICA.html
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ʚʠʱʠʪʠ ʧʨʠʙʫʪʢʦʚʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʧʰʝʥʠʮʽ. ɻʨʘ-

ʬʽʯʥʦ ʨʽʚʝʥʴ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʜʘʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʥʘʚʝʜʝ ʥʘ ʨʠʩ. 2. ɻʨʘʬʽʢʠ ʧʦʙʫʜʦʚʘʥʽ ʥʘ ʧʽʜʩʪʘʚʽ ʧʝ-

ʨʚʠʥʥʠʭ ʘ ʥʝ ʟʛʨʫʧʦʚʘʥʠʭ ʜʘʥʠʭ. ʅʝʣʽʥʽʡʥʠʡ ʭʘʨʘ-

ʢʪʝʨ ʟʘʣʝʞʥʦʩʪʽ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʪʘʢʦʞ ʚʠʟʥʘʯʠʪʠ 

ʤʘʢʩʠʤʫʤ ʬʫʥʢʮʽʾ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʟʥʘʡʪʠ ʧʦ-

ʭʽʜʥʫ ʬʫʥʢʮʽʾ ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ ʍ. 

ʅʘʤʠ ʟʜʽʡʩʥʝʥʽ ʚʽʜʧʦʚʽʜʥʽ ʨʦʟʨʘʭʫʥʢʠ, ʚʠʟʥʘʯʝʥʦ 

ʤʘʢʩʠʤʘʣʴʥʘ ʚʝʣʠʯʠʥʘ ʧʨʠʙʫʪʢʫ ʤʘʣʘ ʤʽʩʮʝ ʧʨʠ ʨʽ-

ʚʥʽ ʫʨʦʞʘʡʥʦʩʪʽ 45,2 ʮ/ʛʘ, ʘ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ 44,2 

ʮ/ʛʘ. ʊʘʢʠʤ ʯʠʥʦʤ, ʮʽ ʟʥʘʯʝʥʥʷ ʬʘʢʪʠʯʥʦ ʜʘʶʪʴ ʤʦ-

ʞʣʠʚʽʩʪʴ ʦʢʨʝʩʣʠʪʠ ʛʨʘʥʠʯʥʫ ʤʝʞʫ ʝʢʦʥʦʤʽʯʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʧʰʝʥʠʮʽ. ɺʠʭʦʜʷʯʠ ʟ 

ʪʦʛʦ, ʱʦ ʥʘʤʠ ʙʫʣʦ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʦ ʟʘʣʝʞʥʽʩʪʴ 

ʤʽʞ ʚʝʣʠʯʥʦʶ ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ ʚʠʪʨʘʪ (ʨʠʩ. 1.) ʤʦ-

ʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʷʢʦʤʫ ʨʽʚʥʶ ʚʠʪʨʘʪ ʚʽʜʧʦʚʽʜʘʻ ʜʘʥʘ 

ʫʨʦʞʘʡʥʽʩʪʴ. 

 

Scatterplot (3 ʨʦʟʜʽʣ.sta 159v*150c)
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Scatterplot (3 ʨʦʟʜʽʣ.sta 159v*150c)
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ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ 

ʙʫʣʘ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʘ ʚʝʣʠʯʠʥʘ ʧʨʠ-

ʙʫʪʢʫ ʙʫʜʝ ʤʘʪʠ ʤʽʩʮʝ ʧʨʠ ʚʝʣʠʯʠʥʽ ʚʠʪʨʘʪ 8359,4 

ʛʨʥ/ʛʘ, ʘ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ - 8109,7 ʛʨʥ/ʛʘ. 

ʇʨʠ ʘʥʘʣʽʟ ʜʘʥʠʭ ʪʘʙʣʠʮʽ 1. ʥʝʦʙʭʽʜʥʦ ʪʘʢʦʞ 

ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ, ʱʦ ʥʘʡʙʽʣʴʰʽ ʧʣʦʱʽ ʧʦʩʽʚʫ ʧʰʝ-

ʥʠʮʽ ʙʫʣʠ ʫ ʧʽʜʧʨʠʻʤʩʪʚ ʟ ʨʽʚʥʝʤ ʫʨʦʞʘʡʥʦʩʪʽ 30,1-

40 ʮ/ʛʘ, ʘ ʚ ʧʦʜʘʣʴʰʦʤʫ ʚʦʥʠ ʟʤʝʥʰʫʚʘʣʠʩʴ. ʋ ʧʽʜ-

ʧʨʠʻʤʩʪʚ ʟ ʨʽʚʥʝʤ ʫʨʦʞʘʡʥʦʩʪʽ ʙʽʣʴʰʝ 60 ʮ/ʛʘ 

ʧʣʦʱʘ ʧʦʩʽʚʫ ʚʞʝ ʜʦʨʽʚʥʶʚʘʣʘ 318,1 ʛʘ. ʑʦ ʩʪʦʩʫ-

ʻʪʴʩʷ ʚʠʪʨʘʪ ʥʘ ʘʤʦʨʪʠʟʘʮʽʶ ʪʘ ʥʘʩʽʥʥʷ, ʪʦ ʚʦʥʠ ʬʘ-

ʢʪʠʯʥʦ ʥʦʩʠʣʠ ʚʠʧʘʜʢʦʚʠʡ ʭʘʨʘʢʪʝʨ ʽ ʯʽʪʢʠʭ ʟʘʣʝʞ-

ʥʦʩʪʝʡ ʚʩʪʘʥʦʚʠʪʠ ʥʝ ʚʜʘʣʦʩʴ.  

ɿ ʤʝʪʦʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʠʷʚ-

ʣʝʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʨʝ-

ʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ ʤʦʜʝʣʽ. ɺ ʷʢʦʩʪʽ ʟʘʣʝʞʥʦʛʦ ʧʦʢʘʟ-

ʥʠʢʘ ʦʙʨʘʥʦ ʫʨʦʞʘʡʥʽʩʪʴ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ, ʘ ʚ ʷʢʦʩʪʽ 

ʬʘʢʪʦʨʽʚ: 

ʚʠʪʨʘʪʠ ʥʘ 1 ʛʘ ʧʦʩʽʚʥʦʾ ʧʣʦʱʽ, ʛʨʥ/ʛʘ; 

ʧʦʩʽʚʥʘ ʧʣʦʱʘ, ʛʘ; 

ʚʠʪʨʘʪʠ ʥʘ ʥʘʩʽʥʥʷ ʥʘ 1 ʛʘ ʧʦʩʽʚʥʦʾ ʧʣʦʱʽ, 

ʛʨʥ/ʛʘ. 

ɺʠʙʽʨ ʮʠʭ ʬʘʢʪʦʨʽʚ ʙʫʚ ʦʙʫʤʦʚʣʝʥʠʡ ʪʠʤ, ʱʦ 

ʨʽʚʝʥʴ ʾʭ ʥʘʜʽʡʥʦʩʪʽ ʚʠʷʚʠʩʷ ʚʠʩʦʢʠʤ, ʚ ʪʦʡ ʞʝ ʩʘʤʝ 

ʯʘʩ, ʷʢ ʽʥʰʠʭ ï ʥʠʟʴʢʠʤ. ʇʦʧʝʨʝʜʥʴʦ ʤʦʜʝʣʴ ʙʫʣʘ 

ʧʝʨʝʚʽʨʝʥʘ ʥʘ ʥʘʷʚʥʽʩʪʴ ʤʫʣʴʪʠʢʦʣʝʥʘʨʥʦʩʪʽ ʧʦ ʦʙ-

ʨʘʥʠʤ ʬʘʢʪʦʨʘʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʨʝʣʷʮʽʡʥʦʾ ʤʘʪ-

ʨʠʮʽ.  

ʊʘʙʣʠʮʷ 2. 

ʂʦʨʝʣʷʮʽʡʥʘ ʤʘʪʨʠʮʷ ʚʟʘʻʤʦʟʘʣʝʞʥʦʩʪʽ ʦʢʨʝʤʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʧʰʝʥʠʮʽ ʫ ʦʨʛʘʥʽʯʥʠʭ ʩʽʣʴʩʴʢʦ-

ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʋʢʨʘʾʥʠ ʫ 2018 ʨʦʮʽ 

ʇʦʢʘʟʥʠʢʠ ɺʠʪʨʘʪʠ ʥʘ 1 ʛʘ, 

ʛʨʥ/ʛʘ; 

ʇʦʩʽʚʥʘ ʧʣʦʱʘ, 

ʛʘ. 

ɺʠʪʨʘʪʠ ʥʘ ʥʘʩʽʥʥʷ 1 ʛʘ, 

ʛʨʥ/ʛʘ; 

ɺʠʪʨʘʪʠ ʥʘ 1 ʛʘ, ʛʨʥ/ʛʘ 1,000 -0,033 0,546 

ʇʦʩʽʚʥʘ ʧʣʦʱʘ, ʛʘ. -0,033 1,000 -0,170 

ɺʠʪʨʘʪʠ ʥʘ ʥʘʩʽʥʥʷ 1 ʛʘ, 

ʛʨʥ/ʛʘ 
0,546 -0,170 1,000 

ɼʞʝʨʝʣʦ: ʈʦʟʨʘʭʦʚʘʥʦ ʘʚʪʦʨʘʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʽʯʥʦʾ ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʚʽʪʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʧʨʦʪʷʛʦʤ 

2018 ʨʦʢʫ 

 

ʂʦʨʝʣʷʮʽʡʥʘ ʤʘʪʨʠʮʷ ʟʘʩʚʽʜʯʠʣʘ ʚʽʜʩʫʪʥʽʩʪʴ 

ʩʫʪʪʻʚʠʭ ʟʘʚôʷʟʢʽʚ ʤʽʞ ʦʙʨʘʥʠʤʠ ʬʘʢʪʦʨʘʤʠ. ɺʩʽ 

ʚʦʥʠ ʚʠʷʚʠʣʠʩʴ ʘʙʦ ʩʝʨʝʜʥʽʤʠ ʘʙʦ ʩʣʘʙʢʠʤʠ. ʎʝ ʜʘʻ 

ʧʽʜʩʪʘʚʠ ʩʪʚʝʨʜʞʫʚʘʪʠ: ʨʝʛʨʝʩʽʡʥʘ ʤʦʜʝʣʴ ʧʦʟʙʘʚ-

ʣʝʥʘ ʤʫʣʴʪʠʢʦʣʝʥʘʨʥʦʩʪʽ. 

ʂʽʥʮʝʚʘ ʤʦʜʝʣʴ ʤʥʦʞʠʥʥʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘ-

ʣʽʟʫ ʷʢʘ ʙʫʣʘ ʦʪʨʠʤʘʥʘ ʤʘʣʘ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ:  

ʋx123 = 0,004ʍ1 -0,0004ʍ2- 0,006ʍ3 +17,914 (1) 

ʜʝ ʋx123 ï ʫʨʦʞʘʡʥʽʩʪʴ, ʮ/ʛʘ, ʛʨʥ; 

ʍ1 ï ʚʠʪʨʘʪʠ ʥʘ 1 ʛʘ, ʛʨʥ/ʛʘ; 

ʍ2 ï ʧʦʩʽʚʥʘ ʧʣʦʱʘ, ʛʘ; 

ʍ3 ï ʚʠʪʨʘʪʠ ʥʘ ʥʘʩʽʥʥʷ 1 ʛʘ, ʛʨʥ/ʛʘ. 

ʈʝʟʫʣʴʪʘʪʠ ʤʥʦʞʠʥʥʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

ʩʚʽʜʯʘʪʴ, ʱʦ ʟʘʣʝʞʥʦʩʪʽ ʚʝʣʠʯʠʥʠ ʫʨʦʞʘʡʥʦʩʪʽ 

ʧʰʝʥʠʮʽ ʚ ʦʨʛʘʥʽʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʤʘʻ ʥʘʩʪʫʧ-

ʥʠʡ ʭʘʨʘʢʪʝʨ: ʢʦʝʬʽʮʽʻʥʪ ʨʝʛʨʝʩʽʾ ʍ1= 0,004ʍ1 ʧʦʢʘ-

ʟʫʻ, ʱʦ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʚʝʣʠʯʠʥʠ ʚʠʪʨʘʪ ʥʘ 1 ʛʘ ʥʘ 

1 ʛʨʥ, ʟʘ ʫʤʦʚʠ ʥʝʟʤʽʥʥʦʩʪʽ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ 

ʚʢʣʶʯʝʥʽ ʚ ʢʦʨʝʣʷʮʽʡʥʫ ʤʦʜʝʣʴ, ʟʙʽʣʴʰʫʻ ʨʽʚʝʥʴ 

ʫʨʦʞʘʡʥʦʩʪʽ ʥʘ 0,004 ʮ. ɿʙʽʣʴʰʝʥʥʷ ʧʦʩʽʚʥʦʾ ʧʣʦʱʽ 

ʥʘ 1 ʛʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʨʽʚʥʷ ʫʨʦʞʘʡʥʦʩʪʽ 

ʥʘ 0,0004 ʮ.. ɿʨʦʩʪʘʥʥʷ ʚʝʣʠʯʠʥʠ ʚʠʪʨʘʪ ʥʘ ʥʘʩʽʥʥʷ 

ʥʘ 1 ʛʘ ʥʘ 1 ʛʨʥ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʨʽʚʥʷ 

ʫʨʦʞʘʡʥʦʩʪʽ ʥʘ 0,006 ʮ. 

ʂʦʝʬʽʮʽʻʥʪ ʩʫʢʫʧʥʦʾ ʢʦʨʝʣʷʮʽʾ ʤʥʦʞʠʥʥʦʾ ʨʝ-

ʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ ʩʪʘʥʦʚʠʪʴ 0,708, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʱʽʣʴʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʦʟʥʘʢʘʤʠ. 

ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʤʥʦʞʠʥʥʦʾ ʜʝʪʝʨʤʽʥʘʮʽʾ R2 = 

0,502 ʧʦʢʘʟʫʻ, ʱʦ ʥʘ ʯʘʩʪʢʫ ʩʠʩʪʝʤʘʪʠʯʥʦʾ ʚʘʨʽʘʮʽʾ 

ʟʘʣʝʞʥʦʾ ʚʝʣʠʯʠʥʠ, ʟʫʤʦʚʣʝʥʘ ʚʧʣʠʚʦʤ ʬʘʢʪʦʨʽʚ, 

ʚʢʣʶʯʝʥʠʭ ʜʦ ʢʦʨʝʣʷʮʽʡʥʦʾ ʤʦʜʝʣʽ, ʧʨʠʭʦʜʠʪʴʩʷ 

50,2 %. ʌʘʢʪʠʯʥʘ ʚʝʣʠʯʠʥʘ ʢʨʠʪʝʨʽʶ ʌʽʰʝʨʘ (F) 

ʜʦʨʽʚʥʶʚʘʣʘ 22,5, ʱʦ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʡʦʛʦ ʪʘʙ-

ʣʠʯʥʫ ʚʝʣʠʯʠʥʫ (3,67). ʎʝ ʜʘʻ ʧʽʜʩʪʘʚʠ ʩʪʚʝʨʜʞʫ-

ʚʘʪʠ, ʱʦ ʦʪʨʠʤʘʥʽ ʟʘʣʝʞʥʦʩʪʽ ʥʦʩʷʪʴ ʥʘʜʽʡʥʠʡ ʭʘ-

ʨʘʢʪʝʨ. 

ɹʫʣʦ ʚʠʨʽʰʝʥʦ ʟʜʽʡʩʥʠʪʠ ʧʦʜʽʙʥʠʡ ʨʝʛʨʝʩʽʡ-

ʥʠʡ ʘʥʘʣʽʟ ʽʟ ʟʙʝʨʝʞʝʥʥʷʤ ʧʦʢʘʟʥʠʢʘ ʟʘʣʝʞʥʦʾ ʚʝ-

ʣʠʯʠʥʠ ʪʘ ʬʘʢʪʦʨʽʚ ʥʘ ʧʨʠʢʣʘʜʽ ʚʩʽʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦ-

ʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʋʢʨʘʾʥʠ. ɼʘʥʘ ʩʫʢʫʧʥʽʩʪʴ ʥʘ-

ʣʽʯʫʚʘʣʘ 6921 ʧʽʜʧʨʠʻʤʩʪʚʦ. ʗʢ ʽ ʚ ʧʦʧʝʨʝʜʥʴʦʤʫ 

ʚʠʧʘʜʢʫ ʚʘʨʽʘʥʪʫ ʨʦʟʧʦʯʘʣʠ ʘʥʘʣʽʟ ʟ ʧʦʧʝʨʝʜʥʴʦʾ 

ʧʝʨʝʚʽʨʢʠ ʜʘʥʠʭ ʥʘ ʥʘʷʚʥʽʩʪʴ ʤʫʣʴʪʠʢʦʣʽʥʘʨʥʦʩʪʽ 

ʧʦ ʦʙʨʘʥʠʤ ʬʘʢʪʦʨʘʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʨʝʣʷʮʽʡʥʦʾ 

ʤʘʪʨʠʮʽ (ʪʘʙʣ. 3.).  

ʊʘʙʣʠʮʷ 3. 

ʂʦʨʝʣʷʮʽʡʥʘ ʤʘʪʨʠʮʷ ʚʟʘʻʤʦʟʘʣʝʞʥʦʩʪʽ ʦʢʨʝʤʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʧʰʝʥʠʮʽ ʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴ-

ʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʋʢʨʘʾʥʠ ʫ 2018 ʨʦʮʽ 

ʇʦʢʘʟʥʠʢʠ ɺʠʪʨʘʪʠ ʥʘ 1 ʛʘ, ʛʨʥ/ʛʘ; ʇʦʩʽʚʥʘ ʧʣʦʱʘ, ʛʘ. 
ɺʠʪʨʘʪʠ ʥʘ ʥʘʩʽʥʥʷ 

1 ʛʘ, ʛʨʥ/ʛʘ; 

ɺʠʪʨʘʪʠ ʥʘ 1 ʛʘ, ʛʨʥ/ʛʘ 1,000 0,071 0,388 

ʇʦʩʽʚʥʘ ʧʣʦʱʘ, ʛʘ. 0,071 1,000 -0,048 

ɺʠʪʨʘʪʠ ʥʘ ʥʘʩʽʥʥʷ 1 ʛʘ, 

ʛʨʥ/ʛʘ 
0,388 -0,048 1,000 

ɼʞʝʨʝʣʦ: ʈʦʟʨʘʭʦʚʘʥʦ ʘʚʪʦʨʘʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʽʯʥʦʾ ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʚʽʪʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʧʨʦʪʷʛʦʤ 
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ʂʦʨʝʣʷʮʽʡʥʘ ʤʘʪʨʠʮʷ ʟʘʩʚʽʜʯʠʣʘ ʚʽʜʩʫʪʥʽʩʪʴ 

ʩʫʪʪʻʚʠʭ ʟʘʚôʷʟʢʽʚ ʤʽʞ ʦʙʨʘʥʠʤʠ ʬʘʢʪʦʨʘʤʠ. ɺʦʥʠ 

ʚʠʷʚʠʣʠʩʴ ʩʣʘʙʢʠʤʠ. ʎʝ ʜʘʻ ʧʽʜʩʪʘʚʠ ʩʪʚʝʨʜʞʫ-

ʚʘʪʠ: ʨʝʛʨʝʩʽʡʥʘ ʤʦʜʝʣʴ ʧʦʟʙʘʚʣʝʥʘ ʤʫʣʴʪʠʢʦʣʽʥʘ-

ʨʥʦʩʪʽ. 

ɺ ʥʘʩʣʽʜʦʢ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʙʫʣʘ ʦʪʨʠʤʘʥʘ ʤʦ-

ʜʝʣʴ ʤʥʦʞʠʥʥʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ:  

ʋx123 = 0,003ʍ1+ 0,001ʍ2- 0,003ʍ3 +16,683 (2) 

ʜʝ ʋx123 ï ʫʨʦʞʘʡʥʽʩʪʴ, ʮ/ʛʘ, ʛʨʥ; 

ʍ1 ï ʚʠʪʨʘʪʠ ʥʘ 1 ʛʘ, ʛʨʥ/ʛʘ; 

ʍ2 ï ʧʦʩʽʚʥʘ ʧʣʦʱʘ, ʛʘ; 

ʍ3 ï ʚʠʪʨʘʪʠ ʥʘ ʥʘʩʽʥʥʷ 1 ʛʘ, ʛʨʥ/ʛʘ. 

ʈʝʟʫʣʴʪʘʪʠ ʤʥʦʞʠʥʥʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

ʩʚ̔ʜʯʘʪʴ, ʱʦ ʟʘʣʝʞʥʦʩʪʽ ʚʝʣʠʯʠʥʠ ʫʨʦʞʘʡʥʦʩʪʽ 

ʧʰʝʥʠʮʽ ʚ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʋʢʨʘʾʥʠ ʤʘʻ ʥʘʩʪʫʧʥʠʡ 

ʭʘʨʘʢʪʝʨ: ʢʦʝʬʽʮʽʻʥʪ ʨʝʛʨʝʩʽʾ ʍ1= 0,003ʍ1 ʧʦʢʘʟʫʻ, 

ʱʦ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʚʝʣʠʯʠʥʠ ʚʠʪʨʘʪ ʥʘ 1 ʛʘ ʥʘ 1 ʛʨʥ, 

ʟʘ ʫʤʦʚʠ ʥʝʟʤʽʥʥʦʩʪʽ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʢʣʶʯʝʥʽ 

ʚ ʢʦʨʝʣʷʮʽʡʥʫ ʤʦʜʝʣʴ, ʟʙʽʣʴʰʫʻ ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ 

ʥʘ 0,003 ʮ. ɿʙʽʣʴʰʝʥʥʷ ʧʦʩʽʚʥʦʾ ʧʣʦʱʽ ʥʘ 1 ʛʘ ʧʨʠʟ-

ʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʥʘ 0,001 

ʮ.. ɿʨʦʩʪʘʥʥʷ ʚʝʣʠʯʠʥʠ ʚʠʪʨʘʪ ʥʘ ʥʘʩʽʥʥʷ ʥʘ 1 ʛʘ ʥʘ 

1 ʛʨʥ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʨʽʚʥʷ ʫʨʦʞʘʡʥʦʩʪʽ 

ʥʘ 0,003 ʮ. 

ʂʦʝʬʽʮʽʻʥʪ ʩʫʢʫʧʥʦʾ ʢʦʨʝʣʷʮʽʾ ʤʥʦʞʠʥʥʦʾ ʨʝ-

ʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ ʩʪʘʥʦʚʠʪʴ 0,701, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʱʽʣʴʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʦʟʥʘʢʘʤʠ. 

ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʤʥʦʞʠʥʥʦʾ ʜʝʪʝʨʤʽʥʘʮʽʾ R2 = 

0,491 ʧʦʢʘʟʫʻ, ʱʦ ʥʘ ʯʘʩʪʢʫ ʩʠʩʪʝʤʘʪʠʯʥʦʾ ʚʘʨʽʘʮʽʾ 

ʟʘʣʝʞʥʦʾ ʚʝʣʠʯʠʥʠ, ʟʫʤʦʚʣʝʥʘ ʚʧʣʠʚʦʤ ʬʘʢʪʦʨʽʚ, 

ʚʢʣʶʯʝʥʠʭ ʜʦ ʢʦʨʝʣʷʮʽʡʥʦʾ ʤʦʜʝʣʽ, ʧʨʠʭʦʜʠʪʴʩʷ 

49,1 %. ʌʘʢʪʠʯʥʘ ʚʝʣʠʯʠʥʘ ʢʨʠʪʝʨʽʶ ʌʽʰʝʨʘ (F) 

ʜʦʨʽʚʥʶʚʘʣʘ 2225,4, ʱʦ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʡʦʛʦ 

ʪʘʙʣʠʯʥʫ ʚʝʣʠʯʠʥʫ (3,69). ʎʝ ʜʘʻ ʧʽʜʩʪʘʚʠ ʩʪʚʝʨ-

ʜʞʫʚʘʪʠ, ʱʦ ʦʪʨʠʤʘʥʽ ʟʘʣʝʞʥʦʩʪʽ ʥʦʩʷʪʴ ʥʘʜʽʡʥʠʡ 

ʭʘʨʘʢʪʝʨ. 

ʇʦʨʽʚʥʶʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ ʚ 

ʦʨʛʘʥʽʯʥʠʭ ʪʘ ʟʚʠʯʘʡʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʥʝʦʙʭʽʜʥʦ 

ʚʽʜʤʽʪʠʪʠ ʦʢʨʝʤʽ ʨʽʟʥʠʮʽ. ʇʦ-ʧʝʨʰʝ ʚ ʦʨʛʘʥʽʯʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʧʨʠʨʽʟ ʨʽʚʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʚʽʜ 1 ʛʨʥ 

ʜʦʜʘʪʢʦʚʦ ʚʢʣʘʜʝʥʠʭ ʚʠʪʨʘʪ ʙʫʚ ʙʽʣʴʰʠʤ ʥʽʞ ʚ ʟʚʠ-

ʯʘʡʥʠʭ (0,004 ʮ/ʛʘ ʧʨʦʪʠ 0,003 ʮ/ʛʘ). ɺ ʦʨʛʘʥʽʯʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʚʧʣʠʚ ʚʝʣʠʯʠʥʠ ʧʦʩʽʚʥʦʾ ʧʣʦʱʽ ʤʘʚ 

ʚʽʜôʻʤʥʝ ʟʥʘʯʝʥʥʷ ʥʘ ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ, ʪʦʜʽ ʷʢ ʚ 

ʟʚʠʯʘʡʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ï ʧʦʟʠʪʠʚʥʝ. ʅʘʨʝʰʪʽ, ʚ 

ʦʨʛʘʥʽʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʚʧʣʠʚʫ ʚʝʣʠʯʠʥʠ ʚʠʪʨʘʪ 

ʥʘ ʥʘʩʽʥʥʷ ʙʫʚ ʙʽʣʴʰ ʟʥʘʯʥʠʤ ʥʽʞ ʚ ʟʚʠʯʘʡʥʠʭ.  

ʅʘʩʪʫʧʥʠʡ ʝʪʘʧ ʘʥʘʣʽʟʫ ʙʫʚ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʦʮʽʥ-

ʢʦʶ ʨʽʚʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩ-

ʧʦʜʘʨʩʴʢʠʭ ʟʝʤʝʣʴ ʚ ʦʨʛʘʥʽʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ. ɿ 

ʮʽʻʶ ʤʝʪʦʶ ʥʘʤʠ ʚ ʷʢʦʩʪʽ ʫʟʘʛʘʣʴʥʶʶʯʦʛʦ ʧʦʢʘʟ-

ʥʠʢʘ ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʚʝʣʠʯʠʥʫ ʪʦʚʘʨ-

ʥʦʾ ʧʨʦʜʫʢʮʽʾ ʥʘ 1 ʛʘ ʨʽʣʣʷ. ɺ ʷʢʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʷʢʽ 

ʤʦʞʫʪʴ ʦʙʫʤʦʚʣʶʚʘʪʠ ʪʘ ʚʧʣʠʚʘʪʠ ʥʘ ʨʽʚʝʥʴ ʝʢʦʥʦ-

ʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʝʤʣʽ ʙʫʣʠ ʚʟʷʪʽ ʥʘʩʪʫʧʥʽ ʧʦʢʘ-

ʟʥʠʢʠ: ʚʠʪʨʘʪʠ ʥʘ 1 ʛʘ ʨʽʣʣʽ, ʛʨʥ, ʧʨʠʙʫʪʦʢ ʥʘ 1 ʛʘ 

ʨʽʣʣʽ, ʛʨʥ, ʧʨʠʙʫʪʦʢ ʨʦʩʣʠʥʥʠʮʪʚʘ ʥʘ 1 ʛʘ ʨʽʣʣʽ, ʛʨʥ, 

ʧʠʪʦʤʘ ʚʘʛʘ ʪʚʘʨʠʥʥʠʮʪʚʘ ʚ ʪʦʚʘʨʥʽʡ ʧʨʦʜʫʢʮʽʾ, %, 

ʚʝʣʠʯʠʥʘ ʪʦʚʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ ʥʘ 1 ʩʝʨʝʜʥʴʦʨʽʯʥʦʛʦ 

ʧʨʘʮʽʚʥʠʢʘ, ʛʨʥ (ʪʘʙʣ. 4). 

ʅʘʚʝʜʝʥʽ ʜʘʥʽ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʢʦʥʩʪʘʪʫʚʘʪʠ 

ʯʽʪʢʫ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʨʽʚʥʝʤ ʪʦʚʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ ʥʘ 

ʦʜʠʥʮʶ ʟʝʤʝʣʴʥʦʾ ʧʣʦʱʽ ʪʘ ʚʝʣʠʯʠʥʦʶ ʚʠʪʨʘʪ. ɺ 

ʫʩʽʭ ʛʨʫʧʘʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʝʪʘʧʥʝ ʟʨʦʩʪʘʥʥʷ ʮʠʭ 

ʜʚʦʭ ʧʦʢʘʟʥʠʢʽʚ. ɺʦʜʥʦʯʘʩ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʤʘʡʞʝ 

ʧʨʷʤʦʣʽʥʽʡʥʘ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʚʝʣʠʯʠʥʦʶ ʛʫʨʪʫʶ-

ʯʦʛʦ ʧʦʢʘʟʥʠʢʘ ʪʘ ʧʨʠʙʫʪʢʫ ʥʘ 1 ʨʽʣʣʽ. ɺ ʛʨʫʧʽ ʟ ʚʝ-

ʣʠʯʠʥʦʶ ʪʦʚʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ ʜʦ 5000 ʛʨʥ/ʛʘ ʚʝʣʠ-

ʯʠʥʘ ʧʨʠʙʫʪʢʫ ʜʦʨʽʚʥʶʚʘʣʘ 684,6 ʛʨʥ, ʚ ʛʨʫʧʽ ʟ ʚʝ-

ʣʠʯʠʥʦʶ ʪʦʚʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ 15000,1-20000 ʛʨʥ/ʛʘ ï 

5245,9 ʛʨʥ/ʛʘ, ʘ ʦʩʪʘʥʥʽʡ ʛʨʫʧʽ ʟ ʚʝʣʠʯʠʥʦʶ ʪʦʚʘʨ-

ʥʦʾ ʧʨʦʜʫʢʮʽʾ ï ʧʦʥʘʜ 30000 ʛʨʥ/ʛʘ ï 14260,5 ʛʨʥ/ʛʘ. 

ʎʷ ʟʘʣʝʞʥʽʩʪʴ ʧʦ ʜʘʥʠʤ ʧʽʜʧʨʠʻʤʩʪʚ ʥʘʚʝʜʝʥʘ ʥʘ 

ʨʠʩ. 3.17. 

ʊʘʙʣʠʮʷ 4. 

ɺʧʣʠʚ ʦʢʨʝʤʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʨʽʚʝʥʴ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʣʣʽ ʚ ʦʨʛʘʥʽʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʋʢʨʘʾʥʠ 

ʫ 2018 ʨʦʮʽ 

ʊʦʚʘʨʥʘ 

ʧʨʦʜʫʢʮʽʷ 

ʥʘ 1 ʛʘ, ʛʨʥ 

ʂʽʣʴʢʽʩʪʴ 

ʧʽʜʧʨʠʻʤʩʪʚ 

ʊʦʚʘʨʥʘ 

ʧʨʦʜʫʢʮʽʷ 

ʥʘ 1 ʛʘ 

ʨʽʣʣʷ, ʛʨʥ 

ɺʠʪʨʘʪʠ 

ʥʘ 1 ʛʘ 

ʨʽʣʣʽ, 

ʛʨʥ, 

ʇʨʠʙʫ-

ʪʦʢ ʥʘ 

1 ʛʘ ʨʽʣʣʽ, 

ʛʨʥ, 

ʇʨʠʙʫ-ʪʦʢ ʨʦʩ-

ʣʠʥʥʠʮʪʚʘ ʥʘ 1 

ʛʘ ʨʽʣʣʽ, ʛʨʥ, 

ʇʠʪʦʤʘ ʚʘʛʘ 

ʪʚʘʨʠʥʥʠʮʪʚʘ ʚ 

ʪʦʚʘʨʥʽʡ ʧʨʦʜʫ-

ʢʮʽʾ, %, 

ʊʦʚʘʨʥʘ ʧʨʦʜʫʢ-

ʮ̔ ʷ ʥʘ 1 ʩʝʨʝʜʥʴʦ-

ʨʽʯʥʦ-ʛʦ ʧʨʘʮʽʚ-

ʥʠʢʘ, ʛʨʥ. 

ʜʦ 5000 9 3122,3 3201,7 684,6 698,6 6,3 195024,1 

5000,1-

10000 17 7923,4 6880,7 2467,1 2483,6 3,1 387478,6 

10000,1-

15000 24 12871,5 10543,8 4574,2 4357,9 18,0 503095,1 

15000,1-

20000 10 17369,7 10761,1 5245,9 5107,3 6,8 866577,3 

20000,1-

30000 9 24032,1 13881,9 7926,6 7312,0 11,4 908083,3 

ʙʽʣʴʰ 

30000 8 38116,9 15431,9 14260,5 13482,6 2,1 850565,9 

ʋʢʨʘʾʥʘ 77 16364,8 10513,3 5544,0 5271,0 9,7 650261,0 

ɼʞʝʨʝʣʦ: ʈʦʟʨʘʭʦʚʘʥʦ ʘʚʪʦʨʘʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʽʯʥʦʾ ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʚʽʪʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʧʨʦʪʷʛʦʤ 

2018 ʨʦʢʫ 
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Scatterplot (3 ʨʦʟʜʽʣ.sta 159v*8021c)

ʊʦʚʘʨʥʘ ʧʨʦʜʫʢʮʽʷ ʥʘ 1 ʛʘ ʨʽʣʣʷ, ʛʨʥ = 6653,3302+1,7291*x
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ʈʠʩ. 3. ɿʘʣʝʞʥʽʩʪʴ ʚʝʣʠʯʠʥʠ ʪʦʚʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ ʪʘ ʧʨʠʙʫʪʢʫ ʥʘ 1 ʛʘ ʨʽʣʣʽ ʚ ʦʨʛʘʥʽʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ 

ʋʢʨʘʾʥʠ ʫ 2018 ʨʦʮʽ 

ɼʞʝʨʝʣʦ: ʨʦʟʨʘʭʦʚʘʥʦ ʘʚʪʦʨʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ STATISTICA 

 

ɺʘʞʣʠʚʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʟʘʛʘʣʴʥʘ ʚʝʣʠʯʠʥʘ ʧʨʠ-

ʙʫʪʢʫ ʚ ʦʨʛʘʥʽʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʡʦʛʦ ʚʝʣʠʯʠʥʦʶ ʚ ʛʘʣʫʟʟʽ ʨʦʩʣʠʥʥʠʮ-

ʪʚʘ. ʍʦʯʘ ʚ ʛʨʫʧʽ ʟ ʚʝʣʠʯʠʥʦʶ ʪʦʚʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ 

10000,1-15000 ʛʨʥ/ʛʘ ʧʠʪʦʤʘ ʚʘʛʘ ʛʘʣʫʟʟʽ ʨʦʩʣʠʥʥʠ-

ʮʪʚʘ ʜʦʨʽʚʥʶʚʘʣʘ 18,0%. ʆʢʨʝʤʦ ʩʣʽʜ ʧʽʜʢʨʝʩʣʠʪʠ 

ʯʽʪʢʫ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʚʝʣʠʯʠʥʦʶ ʪʦʚʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ 

ʪʘ ʧʨʠʙʫʪʢʫ ʥʘ ʦʜʥʦʛʦ ʩʝʨʝʜʥʴʦʨʽʯʥʦʛʦ ʧʨʘʮʽʚʥʠʢʘ. 

ɼʣʷ ʙʽʣʴʰ ʯʽʪʢʦʶ ʢʦʥʩʪʘʪʘʮʽʾ ʜʘʥʠʭ ʟʘʣʝʞʥʦʩ-

ʪʝʡ ʧʨʦʚʝʜʝʤʦ ʾʭ ʘʥʘʣʽʟ ʟ ʜʦʧʦʤʦʛʦʶ ʢʦʨʝʣʷʮʽʡʥʦʛʦ 

ʤʝʪʦʜʫ. ɺ ʷʢʦʩʪʽ ʟʘʣʝʞʥʦʾ ʚʝʣʠʯʠʥʠ ʚʽʜʧʦʚʽʜʥʦ 

ʙʫʜʝ ʚʠʩʪʫʧʘʪʠ ʚʝʣʠʯʠʥʘ ʪʦʚʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ ʥʘ 1 

ʧʦʩʽʚʥʦʾ ʧʣʦʱʽ. ɺ ʷʢʦʩʪʽ ʬʘʢʪʦʨʽʚ ʧʦʢʘʟʥʠʢʠ ʷʢʽ 

ʙʫʣʠ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 4. ʇʝʨʰʠʡ ʝʪʘʧ ʮʴʦʛʦ ʘʥʘ-

ʣʽʟʫ ʙʫʚ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʧʝʨʝʚʽʨʢʦʶ ʜʘʥʠʭ ʥʘ ʥʘʷʚʥʽʩʪʴ 

ʤʫʣʴʪʠʢʦʣʝʥʘʨʥʦʩʪʽ ʟ ʜʦʧʦʤʦʛʦʶ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʨʘ-

ʥʦʾ ʢʦʨʝʣʷʮʽʾ (ʪʘʙʣ. 5). 

ʂʦʨʝʣʷʮʽʡʥʘ ʤʘʪʨʠʮʷ ʟʘʩʚʽʜʯʠʣʘ ʚʽʜʩʫʪʥʽʩʪʴ 

ʩʫʪʪʻʚʠʭ ʟʘʚôʷʟʢʽʚ ʤʽʞ ʦʙʨʘʥʠʤʠ ʬʘʢʪʦʨʘʤʠ. ɺʦʥʠ 

ʚʠʷʚʠʣʠʩʴ ʩʣʘʙʢʠʤʠ ʘʙʦ ʩʝʨʝʜʥʽʤʠ. ʎʝ ʜʘʻ ʧʽʜʩʪʘʚʠ 

ʢʦʥʩʪʘʪʫʚʘʪʠ: ʨʝʛʨʝʩʽʡʥʘ ʤʦʜʝʣʴ ʧʦʟʙʘʚʣʝʥʘ ʤʫʣʴ-

ʪʠʢʦʣʽʥʘʨʥʦʩʪʽ. 

ʊʘʙʣʠʮʷ 5. 

ʂʦʨʝʣʷʮʽʡʥʘ ʤʘʪʨʠʮʷ ʚʟʘʻʤʦʟʘʣʝʞʥʦʩʪʽ ʦʢʨʝʤʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʋʢʨʘ-

ʾʥʠ ʫ 2018 ʨʦʮʽ 

ʇʦʢʘʟʥʠʢʠ 
ɺʠʪʨʘʪʠ ʥʘ 1 

ʛʘ ʨʽʣʣʽ, ʛʨʥ, 

ʇʠʪʦʤʘ ʚʘʛʘ ʪʚʘʨʠʥʥʠʮʪʚʘ 

ʚ ʪʦʚʘʨʥʽʡ ʧʨʦʜʫʢʮʽʾ, % 

ʊʦʚʘʨʥʘ ʧʨʦʜʫʢʮʽʷ ʥʘ 1 ʩʝʨʝʜ-

ʥʴʦʨʽʯʥʦʛʦ ʧʨʘʮʽʚʥʠʢʘ, ʛʨʥ. 

ɺʠʪʨʘʪʠ ʥʘ 1 ʛʘ ʨʽʣʣʽ, ʛʨʥ, 1,000 0,245 0,020 

ʇʠʪʦʤʘ ʚʘʛʘ ʪʚʘʨʠʥʥʠʮʪʚʘ ʚ 

ʪʦʚʘʨʥʽʡ ʧʨʦʜʫʢʮʽʾ, % 
0,245 1,000 -0,220 

ʊʦʚʘʨʥʘ ʧʨʦʜʫʢʮʽʷ ʥʘ 1 ʩʝʨʝʜ-

ʥʴʦʨʽʯʥʦʛʦ ʧʨʘʮʽʚʥʠʢʘ, ʛʨʥ. 
0,020 -0,220 1,000 

ɼʞʝʨʝʣʦ: ʈʦʟʨʘʭʦʚʘʥʦ ʘʚʪʦʨʘʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʽʯʥʦʾ ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʚʽʪʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʧʨʦʪʷʛʦʤ 

2018 ʨʦʢʫ 

 

ɺ ʥʘʩʣʽʜʦʢ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʙʫʣʘ ʦʪʨʠʤʘʥʘ ʤʦ-

ʜʝʣʴ ʤʥʦʞʠʥʥʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ:  

ʋx123 = 0,837ʍ1 - 92,7ʍ2 +0,002ʍ3+5335,8 (3) 

ʜʝ ʋx123 ï ʪʦʚʘʨʥʘ ʧʨʦʜʫʢʮʽʷ ʥʘ 1 ʛʘ ʨʽʣʣʽ, ʛʨʥ; 

ʍ1 ï ʚʠʪʨʘʪʠ ʥʘ 1 ʛʘ ʨʽʣʣʽ, ʛʨʥ/ʛʘ; 

ʍ2 ï ʧʠʪʦʤʘ ʚʘʛʘ ʪʚʘʨʠʥʥʠʮʪʚʘ ʚ ʪʦʚʘʨʥʽʡ ʧʨʦ-

ʜʫʢʮʽʾ, %; 

ʍ3 - ʚʝʣʠʯʠʥʘ ʪʦʚʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ ʥʘ 1 ʩʝʨʝʜ-

ʥʴʦʨʽʯʥʦʛʦ ʧʨʘʮʽʚʥʠʢʘ, ʛʨʥ. 

ʈʝʟʫʣʴʪʘʪʠ ʤʥʦʞʠʥʥʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

ʩʚʽʜʯʘʪʴ, ʱʦ ʟʘʣʝʞʥʦʩʪʽ ʚʝʣʠʯʠʥʠ ʪʦʚʘʨʥʦʾ ʧʨʦʜʫʢ-

ʮʽʾ ʚ ʦʨʛʘʥʽʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʋʢʨʘʾʥʠ ʤʘʻ ʥʘʩʪʫ-

ʧʥʠʡ ʭʘʨʘʢʪʝʨ: ʢʦʝʬʽʮʽʻʥʪ ʨʝʛʨʝʩʽʾ ʍ1= 0,837 ʧʦʢʘ-

ʟʫʻ, ʱʦ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʚʝʣʠʯʠʥʠ ʚʠʪʨʘʪ ʥʘ 1 ʛʘ ʥʘ 

1 ʛʨʥ, ʟʘ ʫʤʦʚʠ ʥʝʟʤʽʥʥʦʩʪʽ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ 

ʚʢʣʶʯʝʥʽ ʚ ʢʦʨʝʣʷʮʽʡʥʫ ʤʦʜʝʣʴ, ʚʽʜʙʫʜʝʪʴʩʷ ʟʙʽʣʴ-

ʰʝʥʥʷ ʚʝʣʠʯʠʥʠ ʪʦʚʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ ʥʘ 0,837 ʛʨʥ/ʛʘ. 

ɿʙʽʣʴʰʝʥʥʷ ʧʠʪʦʤʦʾ ʚʘʛʠ ʪʚʘʨʠʥʥʠʮʪʚʘ ʥʘ 1 % ʧʨʠ-

ʟʚʝʜʝ ʜʦ ʚʝʣʠʯʠʥʠ ʪʦʚʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ ʥʘ 1 ʛʘ 92,7 

ʛʨʥ.  

ʂʦʝʬʽʮʽʻʥʪ ʩʫʢʫʧʥʦʾ ʢʦʨʝʣʷʮʽʾ ʤʥʦʞʠʥʥʦʾ ʨʝ-

ʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ ʩʪʘʥʦʚʠʪʴ 0,662, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʩʝʨʝʜʥʽʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʦʟʥʘʢʘʤʠ. 

https://soft.mydiv.net/win/download-STATISTICA.html
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ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʤʥʦʞʠʥʥʦʾ ʜʝʪʝʨʤʽʥʘʮʽʾ R2 = 

0,438 ʧʦʢʘʟʫʻ, ʱʦ ʥʘ ʯʘʩʪʢʫ ʩʠʩʪʝʤʘʪʠʯʥʦʾ ʚʘʨʽʘʮʽʾ 

ʟʘʣʝʞʥʦʾ ʚʝʣʠʯʠʥʠ, ʟʫʤʦʚʣʝʥʘ ʚʧʣʠʚʦʤ ʬʘʢʪʦʨʽʚ, 

ʚʢʣʶʯʝʥʠʭ ʜʦ ʢʦʨʝʣʷʮʽʡʥʦʾ ʤʦʜʝʣʽ, ʧʨʠʭʦʜʠʪʴʩʷ 

43,8 %. ʌʘʢʪʠʯʥʘ ʚʝʣʠʯʠʥʘ ʢʨʠʪʝʨʽʶ ʌʽʰʝʨʘ (F) 

ʜʦʨʽʚʥʶʚʘʣʘ 18,45, ʱʦ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʡʦʛʦ ʪʘʙ-

ʣʠʯʥʫ ʚʝʣʠʯʠʥʫ (3,71). ʎʝ ʜʘʻ ʧʽʜʩʪʘʚʠ ʩʪʚʝʨʜʞʫ-

ʚʘʪʠ, ʱʦ ʦʪʨʠʤʘʥʽ ʟʘʣʝʞʥʦʩʪʽ ʥʦʩʷʪʴ ʥʘʜʽʡʥʠʡ ʭʘ-

ʨʘʢʪʝʨ. 

ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʭʘʨʘʢʪʝʨʫ ʟʘʣʝʞʥʦʩʪʽ ʚ ʦʨʛʘʥʽ-

ʯʥʠʭ ʪʘ ʟʚʠʯʘʡʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʙʫʣʘ ʧʦʙʫʜʦʚʘʥʘ 

ʘʥʘʣʦʛʽʯʥʘ ʨʝʛʨʝʩʽʡʥʘ ʤʦʜʝʣʴ ʥʘ ʧʨʠʢʣʘʜʽ ʚʩʽʭ ʧʽʜ-

ʧʨʠʻʤʩʪʚ ʋʢʨʘʾʥʠ. ɰʭ ʩʫʢʫʧʥʽʩʪʴ ʩʢʣʘʣʘ 7913. ɼʘʥʘ 

ʤʦʜʝʣʴ ʤʘʣʘ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 

ʋx123 = 0,856ʍ1 +689.6ʍ2 +0,002ʍ3+4641.2 (4) 

ʜʝ ʋx123 ï ʪʦʚʘʨʥʘ ʧʨʦʜʫʢʮʽʷ ʥʘ 1 ʛʘ ʨʽʣʣʽ, ʛʨʥ; 

ʍ1 ï ʚʠʪʨʘʪʠ ʥʘ 1 ʛʘ ʨʽʣʣʽ, ʛʨʥ/ʛʘ; 

ʍ2 ï ʧʠʪʦʤʘ ʚʘʛʘ ʪʚʘʨʠʥʥʠʮʪʚʘ ʚ ʪʦʚʘʨʥʽʡ ʧʨʦ-

ʜʫʢʮʽʾ, %; 

ʍ3 - ʚʝʣʠʯʠʥʘ ʪʦʚʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ ʥʘ 1 ʩʝʨʝʜ-

ʥʴʦʨʽʯʥʦʛʦ ʧʨʘʮʽʚʥʠʢʘ, ʛʨʥ. 

ʂʦʝʬʽʮʽʻʥʪ ʩʫʢʫʧʥʦʾ ʢʦʨʝʣʷʮʽʾ ʤʥʦʞʠʥʥʦʾ ʨʝ-

ʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ ʩʪʘʥʦʚʠʪʴ 0,851, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʪʽʩʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʦʟʥʘʢʘʤʠ. ɿʥʘ-

ʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʤʥʦʞʠʥʥʦʾ ʜʝʪʝʨʤʽʥʘʮʽʾ R2 = 

0,723 ʧʦʢʘʟʫʻ, ʱʦ ʥʘ ʯʘʩʪʢʫ ʩʠʩʪʝʤʘʪʠʯʥʦʾ ʚʘʨʽʘʮʽʾ 

ʟʘʣʝʞʥʦʾ ʚʝʣʠʯʠʥʠ, ʟʫʤʦʚʣʝʥʘ ʚʧʣʠʚʦʤ ʬʘʢʪʦʨʽʚ, 

ʚʢʣʶʯʝʥʠʭ ʜʦ ʢʦʨʝʣʷʮʽʡʥʦʾ ʤʦʜʝʣʽ, ʧʨʠʭʦʜʠʪʴʩʷ 

72,3 %. ʌʘʢʪʠʯʥʘ ʚʝʣʠʯʠʥʘ ʢʨʠʪʝʨʽʶ ʌʽʰʝʨʘ (F) 

ʜʦʨʽʚʥʶʚʘʣʘ 6901,7, ʱʦ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʡʦʛʦ 

ʪʘʙʣʠʯʥʫ ʚʝʣʠʯʠʥʫ (3,79). ʎʝ ʜʘʻ ʧʽʜʩʪʘʚʠ ʩʪʚʝʨ-

ʜʞʫʚʘʪʠ, ʱʦ ʦʪʨʠʤʘʥʽ ʟʘʣʝʞʥʦʩʪʽ ʥʦʩʷʪʴ ʥʘʜʽʡʥʠʡ 

ʭʘʨʘʢʪʝʨ. 

Висновки і пропозиції. ɸʥʘʣ̔ʟ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʨʝʛʨʝʩʽʾ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʚʽʜʯʠʪʠ, ʱʦ ʛʦʣʦʚʥʘ ʚʽʜ-

ʤʽʪʥʽʩʪʴ ʚ ʭʘʨʘʢʪʝʨʫ ʟʚôʷʟʢʫ ʬʘʢʪʦʨʽʚ ʟ ʚʝʣʠʯʠʥʦʶ 

ʪʦʚʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ ʥʘ 1 ʛʘ ʧʦʚôʷʟʘʥʘ ʩʘʤʝ ʟ ʚʧʣʠʚʦʤ 

ʧʠʪʦʤʦʾ ʚʘʛʠ ʪʚʘʨʠʥʥʠʮʪʚʘ . ʗʢʱʦ ʚ ʦʨʛʘʥʽʯʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʾʾ ʚʧʣʠʚ ʙʫʚ ʚʽʜôʻʤʥʠʤ, ʪʦ ʚ ʟʚʠʯʘʡ-

ʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘ ï ʧʦʟʠʪʠʚʥʠʤ. ʎʝ ʚ ʩʚʦʶ ʯʝʨʛʫ 

ʩʪʘʚʠʪʴ ʧʠʪʘʥʥʷ ʧʨʦ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʨʦʟʚʠʪʦʢ ʛʘʣʫʟʽ 

ʪʚʘʨʠʥʥʠʮʪʚʘ ʚ ʦʨʛʘʥʽʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʾʾ ʥʠ-

ʟʴʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ.  

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʜʘʚ ʤʦʞʣʠʚʽʩʪʴ ʚʩʪʘʥʦʚʠʪʠ, 

ʱʦ ʤʘʢʩʠʤʫʤ ʧʦʢʘʟʥʠʢʽʚ ʧʨʠʙʫʪʢʫ ʪʘ ʨʝʥʪʘʙʝʣʴʥʦ-

ʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʧʰʝʥʠʮʽ ʙʫʚ ʚʽʜʤʽʯʝʥʠʡ ʚ ʛʨʫʧʽ ʟ 

ʨʽʚʥʝʤ ʫʨʦʞʘʡʥʦʩʪʽ - 40,1-50 ʮ/ʛʘ. ʇʨʦʚʝʜʝʥʽ ʨʦʟʨʘ-

ʭʫʥʢʠ ʧʦ ʜʘʥʠʤ ʦʪʨʠʤʘʥʠʭ ʬʫʥʢʮʽʡ ʜʦʟʦʣʠʣʠ ʚʩʪʘ-

ʥʦʚʠʪʠ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʘ ʚʝʣʠʯʠʥʘ ʧʨʠʙʫʪʢʫ ʤʘʣʘ 

ʤʽʩʮʝ ʧʨʠ ʨʽʚʥʽ ʫʨʦʞʘʡʥʦʩʪʽ 45,2 ʮ/ʛʘ, ʘ ʨʝʥʪʘʙʝʣʴ-

ʥʦʩʪʽ 44,2 ʮ/ʛʘ. ʎʽ ʟʥʘʯʝʥʥʷ ʬʘʢʪʠʯʥʦ ʜʘʶʪʴ ʤʦʞ-

ʣʠʚʽʩʪʴ ʦʢʨʝʩʣʠʪʠ ʛʨʘʥʠʯʥʫ ʤʝʞʫ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝ-

ʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʧʰʝʥʠʮʽ. 

ʇʦʨʽʚʥʶʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

ʤʦʜʝʣʽ ʚ ʦʨʛʘʥʽʯʥʠʭ ʪʘ ʟʚʠʯʘʡʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ 

ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʦʢʨʝʤʽ ʨʽʟʥʠʮʽ. ʇʦ-ʧʝʨʰʝ, ʚ ʦʨʛʘ-

ʥ̔ ʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʧʨʠʨʽʩʪ ʨʽʚʥʷ ʫʨʦʞʘʡʥʦʩʪʽ 

ʚʽʜ 1 ʛʨʥ ʜʦʜʘʪʢʦʚʦ ʚʢʣʘʜʝʥʠʭ ʚʠʪʨʘʪ ʙʫʚ ʙʽʣʴʰʠʤ 

ʥʽʞ ʚ ʟʚʠʯʘʡʥʠʭ (0,004 ʮ/ʛʘ ʧʨʦʪʠ 0,003 ʮ/ʛʘ). ɺ ʦʨ-

ʛʘʥʽʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʚʧʣʠʚ ʚʝʣʠʯʠʥʠ ʧʦʩʽʚʥʦʾ 

ʧʣʦʱʽ ʤʘʚ ʚʽʜôʻʤʥʝ ʟʥʘʯʝʥʥʷ ʥʘ ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦ-

ʩʪʽ, ʪʦʜʽ ʷʢ ʚ ʟʚʠʯʘʡʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ï ʧʦʟʠʪʠʚʥʝ. 

ʅʘʨʝʰʪʽ, ʚ ʦʨʛʘʥʽʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʚʧʣʠʚʫ ʚʝʣʠ-

ʯʠʥʠ ʚʠʪʨʘʪ ʥʘ ʥʘʩʽʥʥʷ ʙʫʚ ʙʽʣʴʰ ʟʥʘʯʥʠʤ ʥʽʞ ʚ 

ʟʚʠʯʘʡʥʠʭ. 
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ABSTRACT 

The article substantiates the importance of innovative economic development for the Russian Federation, 

which necessitates a more in-depth study of the properties and features of the functioning of its subsystems, the 

content and forms of their interaction, as well as the search for ways to improve the effectiveness of management 

systems. Given that investment and construction activities make a significant contribution to the growth of mac-

roeconomic indicators of the Russian Federation, it is studied without a detailed understanding of the inherent 

properties and patterns of development as a complex self-regulatory system. A study of the functioning and scien-

tific approaches to ensuring a balanced innovative development of economic systems, taking into account the basic 

principles of system theories, self-organization and synergetics, allowed us to formulate a conceptual vision and 

methodological basis for the construction complex of the Russian Federation and briefly present it in this paper. 
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vations, balanced development, management system. 

 

Introduction  

Construction, being a priority area of the national 

economy, actively influences it and largely determines 

the trend of functioning, as well as the quality of life of 

people. Acting as a locomotive of socio-economic de-

velopment of the country and possessing high cumula-

tive potential, construction is associated with almost all 

industries and related spheres of economic activity. The 

strategic guidelines for the development of the con-

struction complex are objectified by the demands of 

consumers not only in a safe, but also in a comfortable 

living environment with high environmental character-

istics and aesthetic requirements. Satisfaction of such 

requirements is possible under the condition of large-

scale modernization of the construction industry with 

the use of breakthrough scientific and technical solu-

tions in all segments of human activity. 

All this gives the basis for the conclusion that a 

fundamental change in the approach to the study of the 

properties, features and factors of the development of 

the construction complex is necessary, which provokes 

the modernization of the management system to ensure 

a balanced innovation trend and high standards of qual-

ity of life of people. Important factors in the develop-

ment of the construction industry are fair competition, 

freedom of economic activity, the development of mar-

ket mechanisms, corporate culture and moral values. 

At present, the Russian economy is in dire need of 

creating a competitive CC that creates a comfortable 

environment for human life and activity that meets high 

standards of quality and efficiency based on modern 

management systems and organizational and economic 

mechanisms aimed at improving programs and projects 

for socio-economic development [1], strengthening na-

tional security, innovative and spatial development of 

the Russian Federation. In order to formulate the con-

cept of balanced innovative development of the most 

important subsystem of the national economy, we will 

consider CC from the perspective of systems theories 

and dissipative structures. 

The stability and balance of socio-economic de-

velopment is determined by methods of combining 

forms and methods of organizational influence in the 

management system, the nature of the interaction of so-

cioeconomic institutions, value ideas and patterns of 

behavior of business entities, economic interests and 

needs of society [2]. 

An essential characteristic of the development 

trend of CC in the context of a complex and multiplica-

tive subsystem of the economy is time, because it is 

characterized by high inertia, stochasticity and hystere-

sis processes [3]. This necessitates accurate synchro-

nous and multi-position control. Moreover, the direc-

tion of organizational changes depends on the specifics 

of construction activities, geography, economic well-

being of the territory, the legal field, the nature of social 

relations and other exogenous and endogenous varia-

bles. 

The modern stage of scientific research is caused 

by a high degree of detail of similar socio-economic 

systems, the study of processes of self-regulation and 

self-organization, as well as factors determining the na-

ture and direction of the development trend [4]. In this 

regard, this work is focused on the identification of con-

trol parameters and mechanisms confirming the valid-

ity of the conceptual vision to ensure the sustainability 

of the most important subsystem of the national econ-

omy. It is strategically important to build variations of 

models of its balanced innovative development that can 

expand the instrumental base of research and ensure 

high efficiency of the management system. 

Main t ext 
The study of the economic situation, development 

trends of the CC and the external environment under-

going systemic transformations gives rise to the inevi-

tability of dynamics in the organizationôs system and a 
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new level of requirements and management ap-

proaches. We highlight the key factors of the economy 

and society that actualize the modernization of the ex-

isting management system of the CC: scientific and 

technological progress and the formation of an intellec-

tually-creative, innovative type of economy; globaliza-

tion as an objective process of creating a unified world 

economic system and social relations; limited and de-

graded resources, focusing on the need for a transition 

to energy-resource-efficient processes and technologies 

(self-sustaining development); hypercompetition in the 

world market and high speed of updating product as-

sortments, individualization of products, where market-

ing and service functions make the greatest contribu-

tion to creating new value and value; a high level of 

system consistency and an exponential increase in the 

amount of information necessary for the analysis and 

adoption of constructive management decisions; sys-

temic transformations, the complexity of the business 

environment and processes in terms of technical im-

provement of production, labor organization and man-

agement [5]. 

These factors are interrelated and have a signifi-

cant impact on the strategic orientations of business en-

tities of the CC. In such conditions, managers find that 

their fundamental theories are becoming ineffective, 

traditional models that allow predicting and controlling 

the business require replacement with more organic 

judgments and non-linear thinking. Studies of endoge-

nous patterns, sensitivity zones, and the influence of 

structural dynamics on the development trend of the CC 

are being updated. Many managers possess synergetic 

thinking and consider the CC as a living system capable 

of self-development and self-organization [6]. Such an 

understanding sooner or later comes to all researchers 

of complex systems, in whatever area of knowledge 

they work. Professor G. Haken is sure that ñthe time for 

synergetic education has comeò [7]. 

The management system of the CC should be 

aimed at creating a synergistic potential that provides 

sensitivity and an adequate response of the components 

of the CC to synchronous, multi-position management 

influences for the development of a unified vector of 

the goal system. It is important to take into account that 

the dynamics of the pace of development increases as 

the movement from global to local - the smaller the 

scale of the object and the scope of activity already con-

sidered, the greater the fluctuations in the pace of their 

innovative development. Accelerating innovative de-

velopment leads to an adequate growth of synergetic 

potential, which acts as the basis for the modernization 

process. 

The balanced innovation development manage-

ment system is aimed at achieving self-regulation and 

self-organization of the CC. It is assumed that the deci-

sive role is given to the state, which is called upon to 

create a favorable environment for innovative develop-

ment: institutional conditions, i.e. establishes norms 

and rules that promote either the rise or paralysis and 

decline of the synergetic potential of the system. In re-

lation to the CC, the state acts as the subject of manage-

ment, defines the goals and objectives of development 

and is designed to ensure their achievement and solu-

tion. In this role, it decisively determines the direction, 

pace, organizational, economic and financial support 

for innovative development. The completeness of the 

conditions of the latter is ensured, on the one hand, by 

deep historical, cultural, technological and managerial 

experience, and, on the other hand, by an effective state, 

which liberates the creative potential of the CC as much 

as possible. 

Given that the intellectual environment is the main 

source of innovation, the impact on the subjects of the 

CC is possible by introducing negentropy into the sys-

tem (tools are used) and implementing the principles of 

balanced development. Its peculiarity lies in the maxi-

mum consideration of the inherent properties of the CC, 

which is revealed in the process of monitoring the en-

vironment; structure and level of heterogeneity for the 

implementation of reflective control; the degree of in-

fluence of the control parameters on the order parame-

ters, which is revealed by approximating their values in 

dynamics in the process of economic and mathematical 

modeling to form a synergetic potential of the system. 

It is necessary to increase the level of activity of the CC, 

achieve a bifurcation state in order to regulate the de-

velopment of SES and achieve synergistic effects [8]. 

Theory and calculation  

Effective management systems (Fig. 1) are formed 

taking into account the characteristics of the country 

and territory, the state of the national economy, specific 

goals and objectives to be solved at certain periods of 

time, resources and industry specifics. 
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Fig. 1 The proposed structure of the management system of the Russian Federation Construction Complex 

 

In this regard, a detailed understanding of the gen-

eral laws and features of the development of CC and its 

subjects is of great importance. The structure of the 

control system should include the main components 

and the interacting subsystems: organizational, infor-

mational, industrial and intellectual. They are sensitive 

to the perception of production by end users, whose re-

action is taken into account in the system in accordance 

with its content. Based on the set of characteristics of 

the state of the vehicle and the processes occurring in 

it, a decision on transformation is formed in the control 

system. 

As part of the management system, it is advisable 

to create specialized tools and subsystems that provide 

real-time monitoring of the status of ongoing processes, 

their analysis and identification of prerequisites for in-

novative development. 

The subsystem "Information" provides the collec-

tion and streamlining of primary data about CC, rank-

ing, assessment of their significance, usefulness and 

scope. This subsystem is a basic technological platform 

that provides all other functions and processes with the 

necessary data. The subsystem "Organization" reflects 

the interaction structure of elements of the CC both in 

composition and in power, fixed in the form of struc-

ture-forming relationships and documents. Its techno-

logical basis is network information technology, with-

out which modern management processes are not effec-

tive. The "Intellect" subsystem is a combination of 

computer tools elements for knowledge engineering 

(artificial intelligence) and professional knowledge and 

experience of personnel. Based on its intellectual prop-

erties, this subsystem is crucial in the areas of: innova-

tive solutions, quality of control processes, identifica-

tion of signs of fluctuations, bifurcations, and other 

synergetic effects. Since information technologies play 

a decisive role in all subsystems, self-organization pro-

cesses for the most part are information management 

tasks. All subsystems are inextricably linked and can-

not be configured and autonomously formed: each ver-

sion of one of the subsystems most effectively corre-

sponds to certain versions of the others; a change in one 

of the subsystems requires reconfiguration of the oth-

ers, otherwise the control system of the CC will be in-

effective. When formulating the tasks of self-organiza-

tion, the relationships between the subsystems and the 

nature of their interdependence should be fully taken 

into account. Modification of the state of any (any) el-

ement violates the settings of the entire system and re-

quires managerial influence aimed at the formation of a 

new harmonious reconciliation (combination) of ele-

ments. The magnitude of the quantitative transfor-

mations of the system elements (subsystems) and the 

relationships between them, provided that they are har-

moniously combined, can be a prerequisite for a syner-

gistic effect. If the dynamics is in the direction of dete-

rioration and exceeds a certain acceptable threshold, 

then the properties of the system change fundamentally, 

the previous settings no longer solve the problem, and 

a decision must be made on changing the composition, 

structure and organization of the components of the 

control system. 

Balanced management of the CC changes the na-

ture of management: from forcing the control object to 

a new state to creating favorable conditions for achiev-

ing its natural, targeted order. The methodology of bal-

anced innovative development of CC consists in the co-

ordination of specific principles, approaches, patterns, 

tools and properties. It is important to consider that im-
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balances can destroy the system: with extreme nonlin-

earity, hard resonance breaks the system, while unlim-

ited openness dissolves in the external environment. It 

is important to consider the law of entropy equilibrium; 

when nonlinearity is mitigated, feedback is weakened, 

and its excessive isolation leads to an increase in en-

tropy. 

Efforts should be directed not only at managing 

the system, but also at creating the conditions under 

which it will embark on an innovative trend. It is logical 

that during the discussion of any modernization project, 

the focus is always on the questions of where to start 

and what should be the priority modernization steps. In 

the absence of a clearly defined algorithm for obtaining 

synergistic effects, many researchers propose a trial and 

error method based on extrapolating tendencies, fore-

casting, experience and synergistic thinking of a leader 

who sets rational goals for the organization. Therefore, 

the fundamental is the process of comprehending stra-

tegic goals and objectives for the CC, striving for self-

organization, sustainability and innovation. 

The primary task of management structures is to 

model and predict trends in the development of CC, 

forming positive feedbacks, creating the prerequisites 

for the transition of this economic system to a new qual-

ity that meets the requirements and image of the ñfu-

tureò. It is important to note that the trajectory of the 

CC development can be set by systems of differential 

equations in order to predict and scientifically substan-

tiate the programs being developed, since they must be 

realistic and feasible [9]. 

Short-term advantages (for example, welfare and 

high profits from production activities) in the future can 

lead to a deterioration in the functioning of such sys-

tems. The global problems of climate change, the de-

pletion of oil resources, the exponential growth of pop-

ulation, the degradation of agricultural land, the short-

age of fresh water and their consequences have already 

been manifested or will appear within the next few dec-

ades. ñThe human pressure on the environment contin-

ues to grow, despite the development of technology and 

the efforts of public organizations. Humanity has al-

ready gone beyond and is in an unstable area. However, 

the understanding of this problem in the world is weak. 

To reduce the environmental impact and return to an 

acceptable level, it is necessary to change personal and 

social values, which will take a lot of timeò [10]. 

Conclusion 
According to the concept of sustainable develop-

ment, the main problem is to ensure a balanced devel-

opment of CC with the imperative of avoiding disaster 

and the orientation of society towards self-mainte-

nance, which requires completely different models and 

approaches to management. Technological progress, 

innovation, competitiveness formation, marketing 

management and market adaptability are necessary, but 

insufficient, as the development trend is the result of 

non-linear interactions. 

The methodological provisions of the balanced 

management system of the CC are as follows: 

ǒ a heterogeneous structure, covering diverse ele-

ments: technology, organization, ecology, mentality, 

psychology, politics, security, as well as all kinds of re-

sources and the links between them; 

ǒ orientation to a positive synergistic effect, 

through the principles and impact on the control param-

eters of the CC with the imperative of analyzing the 

phase space and identifying the inherent inherent devel-

opment paths; 

ǒ a unique architecture, due to the lack of a stand-

ard algorithm and focus on a creative approach with a 

set of elements for development: investment, intellec-

tual, technological, productive resources that form a 

synergetic potential. 

Synergetic potential is a systemic property that is 

formed as a result of intersubjective interactions and 

structural and institutional dynamics mainly due to in-

tangible assets, complementary effects and is accompa-

nied by an increase in the activity and entropy of the 

system. It provides sensitivity and an adequate response 

of its subjects and relationships to small exogenous 

(mainly managerial) influences and endogenous trans-

formations for the development of a single system of 

goals and achieving the desired state. 

From the perspective of the concept of balanced 

innovative development of CC, conservative ap-

proaches that do not take into account the natural evo-

lutionary paths (attractors) inherent in a managed sys-

tem are ineffective. According to V.D. Ayurov: ñit is 

not reasonable to subjectively control dissipative sys-

tems, since controlling influences upon imposing on a 

dissipative system modes of operation not characteris-

tic of it only harm it and are always rejectedò [11]. 

Findings 

1. The management system for balanced innova-

tive development of the CC is a concept, methodologi-

cal aspects and a mechanism for balanced innovative 

development to increase the effectiveness of manage-

rial influences, ensure integrity, homeostasis and syn-

ergistic potential. The system should include the main 

interacting subsystems: organizational, informational, 

industrial and intellectual. 

2. To increase the organization, regulation and 

predictability of the CC, an understanding of the prin-

ciples of balanced innovative development, which pro-

ceed from the characteristics of the system under study, 

management rules, sustainable and investment-innova-

tive development, is necessary. 

3. The dynamics of the development trajectory of 

the CC is determined by three key factors: the existence 

of limits, the constant desire for growth and the delay 

between approaching the limit and hysteresis. The 

structural component of development is affected by 

economic waves of various durations, but this influ-

ence, as practice shows, is interdependent. 

4. For the progressive development of the CC, it is 

advisable to direct management activities to combat en-

tropy so that its decline in the CC is higher than the 

growth rate in the national economy, introducing and 

increasing the level of negentropy (information, 

knowledge and innovation, morality, corporate culture) 

forming intangible assets. Otherwise, you will have to 

constantly increase the degree of openness of the CC. 
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5. For the CC, generalized order parameters are 

important, expressed in: a) coherence of values, reflect-

ing the presence of a motion vector of subjects in a het-

erogeneous environment; b) information interaction, 

reflecting the ability of subjects to borrow, use and gen-

erate new information based on existing knowledge; c) 

concentration of the diversity of subjects characterizing 

the presence in the system of heterogeneous structures 

and the inevitability of their interaction; g) the concen-

tration of similarity of subjects, demonstrating the pos-

sibility of their interchangeability. 
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АНОТАЦІЯ 

ʋ ʩʪʘʪʪʽ ʨʦʟʢʨʠʪʦ ʪʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʤʝʭʘʥʽʟʤʫ ʘʥʪʠʢʨʠʟʦʚʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ. ʅʘ ʦʩʥʦʚʽ 

ʥʘʫʢʦʚʠʭ ʧʦʛʣʷʜʽʚ ʨʦʟʢʨʠʪʦ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʦʬʽʮʽʡʥʦʾ ʤʝʨʝʞʽ ʙʝʟʧʝʢʠ ʬʽʥʘʥʩʦʚʦʾ ʩʠʩʪʝʤʠ ʢʨʘʾʥʠ ʪʘ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʘʣʛʦʨʠʪʤ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ ʢʨʠʟʦʚʠʭ ʩʠʪʫʘʮʽʡ ʥʘ ʬʽʥʘʥʩʦʚʦʤʫ ʨʠʥʢʫ. 

ABSTRACT 

The article reveals the theoretical bases of crisis regulationôs mechanism formation. On the basis of scientific 

views the process of forming the official network of the financial system security of the country is described and 

the algorithm of decision making in case of crisis situations on the financial market is proposed. 

Ключові слова: ʬʽʥʘʥʩʦʚʘ ʩʠʩʪʝʤʘ, ʘʥʪʠʢʨʠʟʦʚʠʡ ʤʝʭʘʥʽʟʤ, ʩʪʘʙʽʣʴʥʽʩʪʴ, ʙʝʟʧʝʢʘ ʬʽʥʘʥʩʦʚʦʾ ʩʠʩ-

ʪʝʤʠ. 

Keywords: financial system, crisis mechanism, stability, security of the financial system. 



60 Sciences of Europe # 48, (2020) 

Постановка проблеми. ɽʢʦʥʦʤʽʯʥʠʡ ʩʧʘʜ, ʱʦ 

ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ ʢʽʥʮʽ ʍʍʩʪ. ʫ ʙʽʣʴʰʦʩʪʽ ʢʨʘʾʥʘʭ 

ʩʚʽʪʫ, ʷʢ ʥʘʩʣʽʜʦʢ ʩʚʽʪʦʚʦʾ ʬʽʥʘʥʩʦʚʦʾ ʢʨʠʟʠ, ʫ ʩʫʢʫ-

ʧʥʦʩʪʽ ʟʽ ʩʪʨʫʢʪʫʨʥʦʶ ʜʠʩʧʨʦʧʦʨʮʽʦʥʘʣʴʥʽʩʪʶ ʩʚʽ-

ʪʦʚʦʾ ʝʢʦʥʦʤʽʢʠ, ʚʠʷʚʣʝʥʦʶ ʚ ʜʠʩʙʘʣʘʥʩʽ ʨʦʟʚʠʪʢʫ 

ʷʢ ʦʢʨʝʤʠʭ ʢʨʘʾʥ, ʪʘʢ ʽ ʩʬʝʨ ʝʢʦʥʦʤʽʢʠ, ʪʘʢ ʽ ʩʴʦʛʦ-

ʜʥʽʰʥʽ ʚʠʢʣʠʢʠ ʝʢʦʥʦʤʽʯʥʦʤʫ ʟʨʦʩʪʘʥʥʶ, ʷʢʽ ʩʧʨʠ-

ʯʠʥʝʥʽ ʧʦʰʠʨʝʥʥʷʤ ʚʽʨʫʩʫ COVID-19, ʩʚʽʜʯʘʪʴ ʧʨʦ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʙʽʣʴʰ ʘʢʪʠʚʥʦʾ ʫʯʘʩʪʽ ʜʝʨʞʘʚ ʪʘ ʤʽʞ-

ʥʘʨʦʜʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʚ ʦʟʜʦʨʦʚʣʝʥʥʽ ʝʢʦʥʦʤʽʢʠ ʪʘ 

ʧʦʧʝʨʝʜʞʝʥʥʽ ʢʨʠʟʦʚʠʭ ʷʚʠʱ ʥʘ ʦʩʥʦʚʽ ʨʦʟʨʦʙʢʠ ʡ 

ʨʝʘʣʽʟʘʮʽʾ ʟʘʭʦʜʽʚ ʘʥʪʠʢʨʠʟʦʚʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʷʢ 

ʝʢʦʥʦʤʽʢʠ, ʪʘʢ ʽ ʬʽʥʘʥʩʦʚʦʛʦ ʩʝʢʪʦʨʫ. ʄʝʭʘʥʽʯʥʝ 

ʧʝʨʝʥʝʩʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʤʦʜʝʣʽ ʟ ʤʠʥʫʣʠʭ ʧʝʨʽʦʜʽʚ 

ʥʝʤʦʞʣʠʚʝ, ʦʩʢʽʣʴʢʠ ʝʢʦʥʦʤʽʢʘ ʩʫʯʘʩʥʦʩʪʽ ʩʫʪʪʻʚʦ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʝʢʦʥʦʤʽʢʠ ʢʽʥʮʷ ʤʠʥʫʣʦʛʦ ʩʪʦ-

ʣʽʪʪʷ, ʥʘʩʘʤʧʝʨʝʜ ʟʨʦʩʪʘʶʯʦʶ ʚʟʘʻʤʦʟʘʣʝʞʥʽʩʪʶ 

ʢʨʘʾʥ ʪʘ ʨʠʥʢʽʚ. ʊʦʤʫ ʥʝʦʙʭʽʜʥʝ ʬʦʨʤʫʚʘʥʥʷ ʪʝʦʨʝ-

ʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʚʠʤʦʛ ʜʦ ʘʥʪʠʢʨʠʟʦʚʦʛʦ ʨʝʛʫ-

ʣʶʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʩʚʽʪʦʚʠʭ ʬʽʥʘʥʩʦʚʠʭ ʢʨʠʟ ʟ 

ʦʛʣʷʜʫ ʥʘ ʦʩʥʦʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʝʢʦʥʦʤʽʯʥʦʾ ʪʘ ʬʽ-

ʥʘʥʩʦʚʦʾ ʩʠʩʪʝʤ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʷʢʠʭ ʥʘ ʧʨʘʢʪʠʮʽ 

ʩʪʘʥʝ ʤʦʞʣʠʚʠʤ ʩʪʚʦʨʝʥʥʷ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ 

ʘʥʪʠʢʨʠʟʦʚʠʭ ʧʨʦʛʨʘʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʽʡʢʦʩʪʽ 

ʬʽʥʘʥʩʦʚʦʾ ʩʠʩʪʝʤʠ ʢʨʘʾʥ.  

Аналіз останніх досліджень і публікацій. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʜʦʩʣʽʜʞʝʥʥʶ ʧʨʦʙʣʝʤ ʘʥʪʠʢʨʠʟʦ-

ʚʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʧʨʠʩʚʷʯʝʥʦ ʨʷʜ ʧʨʘʮʴ ʧʨʦʚʽʜʥʠʭ 

ʝʢʦʥʦʤʽʩʪʽʚ, ʷʢ ʫʢʨʘʾʥʩʴʢʠʭ ʪʘʢ ʽ ʟʘʨʫʙʽʞʥʠʭ. ʊʘʢ, 

ʇʣʽʢʫʩ ɯ.ʁ. ʦʙˇʨʫʥʪʦʚʫʻ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʽ ʟʘ-

ʩʘʜʠ ʪʘ ʥʘʜʘʻ ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʨʦʟʨʦʙ-

ʣʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʘʥʪʠʢʨʠʟʦʚʦʛʦ ʬʽʥʘʥʩʦʚʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʬʘʢʪʦʨʫ ʯʘʩʫ ʡ ʧʨʦʚʝ-

ʜʝʥʥʷ ʧʨʝʚʝʥʪʠʚʥʠʭ ʘʥʪʠʢʨʠʟʦʚʠʭ ʟʘʭʦʜʽʚ ʟʘ ʚʝʢʪʦ-

ʨʦʤ ʧʦʟʠʮʽʶʚʘʥʥʷ ʧʨʽʦʨʠʪʝʪʥʠʭ ʮʽʣʝʡ ʟ ʧʦʟʠʮʽʾ ʨʝ-

ʩʫʨʩʥʝ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ [1]. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʅʦʩʘʥʴ ʅ. ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʧʘ-

ʨʘʜʠʛʤʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʽʥʘʥʩʦʚʦʾ ʙʝʟ-

ʧʝʢʠ ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ [2]. ʈʝʢʫʥʝʥʢʦ ɯ. ɯ., ɹʦʯ-

ʢʘʨʴʦʚʘ ʊ. ʆ. ʪʘ ʂʦʥʦʥʝʥʢʦ ʉ. ɺ. ʦʮʽʥʶʶʪʴ ʪʘ 

ʘʥʘʣʽʟʫʶʪʴ ʩʪʘʥ ʬʽʥʘʥʩʦʚʦʾ ʙʝʟʧʝʢʠ ʋʢʨʘʾʥʠ [3]. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʨʽʟʥʽ ʘʩʧʝʢʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘ-

ʙʽʣʴʥʦʩʪʽ ʬʽʥʘʥʩʦʚʦʾ ʩʠʩʪʝʤʠ ʪʘ ʘʥʪʠʢʨʠʟʦʚʦʛʦ ʨʝ-

ʛʫʣʶʚʘʥʥʷ, ʥʝʜʦʩʪʘʪʥʴʦ ʨʦʟʢʨʠʪʠʤ ʟʘʣʠʰʘʻʪʴʩʷ 

ʥʘʧʨʷʤʦʢ ʽʥʩʪʠʪʫʮʽʦʥʘʣʽʟʘʮʽʾ ʤʝʨʝʞʽ ʙʝʟʧʝʢʠ ʬʽ-

ʥʘʥʩʦʚʦʾ ʩʠʩʪʝʤʠ ʢʨʘʾʥʠ ʪʘ ʚʠʨʦʙʣʝʥʥʷ ʘʣʛʦʨʠʪʤʫ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ ʢʨʠʟʦʚʠʭ ʩʠʪʫʘ-

ʮʽʡ ʥʘ ʬʽʥʘʥʩʦʚʦʤʫ ʨʠʥʢʫ. 

Цілі статті. ʅʘ ʦʩʥʦʚʽ ʚʠʢʣʘʜʝʥʦʛʦ ʤʦʞʥʘ ʩʬʦ-

ʨʤʫʣʶʚʘʪʠ ʥʘʩʪʫʧʥʽ ʮʽʣʽ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ: 

¶ ʨʦʟʢʨʠʪʠ ʪʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ ʬʦʨʤʫʚʘʥʥʷ 

ʦʬʽʮʽʡʥʦʾ ʤʝʨʝʞʽ ʙʝʟʧʝʢʠ ʬʽʥʘʥʩʦʚʦʾ ʩʠʩʪʝʤʠ ʢʨʘ-

ʾʥʠ; 

¶ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʘʣʛʦʨʠʪʤ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ 

ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ ʢʨʠʟʦʚʠʭ ʩʠʪʫʘʮʽʡ ʥʘ ʬʽʥʘʥʩʦʚʦʤʫ 

ʨʠʥʢʫ. 

Основний зміст та обґрунтування отрима-

них наукових результатів. ɺʠʭʦʜʷʯʠ ʟ ʧʦʟʠʮʽʡ ʩʠ-

ʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦ ʡ 

ʢʦʥʢʨʝʪʠʟʦʚʘʥʦ ʨʦʟʢʨʠʪʠ ʩʫʪʥʽʩʪʴ ʷʚʠʱ ʽ ʧʨʦʮʝʩʽʚ, 

ʚʠʟʥʘʯʠʤʦ ʘʥʪʠʢʨʠʟʦʚʠʡ ʤʝʭʘʥʽʟʤ ʷʢ ʩʠʩʪʝʤʫ ʮʽʣʝ-

ʩʧʨʷʤʦʚʘʥʠʭ ʟʘʢʦʥʦʜʘʚʯʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ, ʩʦʮʽʘʣʴ-

ʥʠʭ ʪʘ ʢʨʝʜʠʪʥʦ-ʬʽʥʘʥʩʦʚʠʭ ʟʘʭʦʜʽʚ ʜʝʨʞʘʚʠ ʽ ʥʘʜ-

ʥʘʮʽʦʥʘʣʴʥʠʭ ʽʥʩʪʠʪʫʪʽʚ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʛʣʠʙʠʥʠ 

ʮʠʢʣʽʯʥʠʭ ʢʦʣʠʚʘʥʴ ʢʦʥôʶʥʢʪʫʨʠ ʬʽʥʘʥʩʦʚʠʭ ʨʠʥ-

ʢʽʚ, ʾʾ ʩʪʘʙʽʣʽʟʘʮʽʾ ʪʘ ʥʝʜʦʧʫʱʝʥʥʷ ʛʣʠʙʦʢʦʛʦ ʩʪʨʫʢ-

ʪʫʨʥʦʛʦ ʨʦʟʙʘʣʘʥʩʫʚʘʥʥʷ ʬʽʥʘʥʩʦʚʦʾ ʩʬʝʨʠ.  

ʋ ʟʘʧʨʦʧʦʥʦʚʘʥʦʤʫ ʚʠʟʥʘʯʝʥʥʽ ʯʽʪʢʦ ʧʨʦʩʪʝ-

ʞʫʻʪʴʩʷ ʧʨʦʘʢʪʠʚʥʠʡ ʭʘʨʘʢʪʝʨ ʘʥʪʠʢʨʠʟʦʚʦʛʦ ʤʝ-

ʭʘʥʽʟʤʫ ʚ ʩʪʨʫʢʪʫʨʽ ʥʦʚʦʛʦ ʩʚʽʪʦʚʦʛʦ ʬʽʥʘʥʩʦʚʦʛʦ 

ʧʦʨʷʜʢʫ. ʇʝʨʰʦʯʝʨʛʦʚʠʤ ʝʪʘʧʦʤ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʮʴʦʛʦ ʤʝʭʘʥʽʟʤʫ ʻ ʧʨʦʮʝʩ ʜʦʢʨʠʟʦʚʦʛʦ ʘʥʘʣʽʟʫ ʩʠ-

ʪʫʘʮʽʾ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʦʚʥʠʡ ʥʘʙʽʨ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʜʝʨʞʘʚʥʦʛʦ ʡ ʥʘʜʥʘʮʽʦʥʘʣʴʥʦʛʦ ʥʘʛʣʷʜʫ, ʘ ʪʘʢʦʞ 

ʘʢʪʠʚʽʟʘʮʽʷ ʩʧʽʚʧʨʘʮʽ ʟ ʧʨʠʚʘʪʥʠʤ ʩʝʢʪʦʨʦʤ ʝʢʦ-

ʥʦʤʽʢʠ. 

ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʘʩʧʝʢʪʽʚ ʫ ʮʴʦʤʫ ʧʨʦʮʝʩʽ ʻ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʥʮʝʧʮʽʾ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʩʦʮʽʘʣʴʥʦʾ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʟʦʢʨʝʤʘ ʡ ʜʦ ʬʽʥʘʥʩʦʚʦʾ ʩʬʝʨʠ, 

ʷʢʘ ʧʦʣʷʛʘʻ ʚ ʜʦʙʨʦʚʽʣʴʥʦʤʫ ʜʦʪʨʠʤʘʥʥʽ ʥʝ ʣʠʰʝ 

ʚʩʪʘʥʦʚʣʝʥʠʭ ʜʝʨʞʘʚʦʶ ʡ ʤʽʞʥʘʨʦʜʥʠʤʠ ʥʦʨʤʘ-

ʪʠʚʥʦ-ʧʨʘʚʦʚʠʤʠ ʘʢʪʠʚʘʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʬʽʥʘʥʩʦ-

ʚʦʾ ʪʘ ʙʫʭʛʘʣʪʝʨʩʴʢʦʾ ʟʚʽʪʥʦʩʪʽ, ʘʣʝ ʡ ʘʢʪʠʚʥʠʡ 

ʚʥʫʪʨʽʰʥʽʡ ʤʦʥʽʪʦʨʠʥʛ ʧʨʦʮʝʩʽʚ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʩʧʝʮʠʬʽʯʥʠʭ ʜʣʷ ʚʽʜʧʦʚʽʜʥʠʭ ʩʫʙôʻʢʪʽʚ ʛʦʩʧʦʜʘʨʩʴ-

ʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʦʨʦʛʦʚʠʭ ʟʥʘʯʝʥʴ ʬʽʥʘʥʩʦʚʦ-ʝʢʦ-

ʥʦʤʽʯʥʠʭ ʽʥʜʠʢʘʪʦʨʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷ-

ʪʠʩʷ ʚʽʜ ʧʨʠʡʥʷʪʠʭ ʫ ʩʝʨʝʜʥʴʦʤʫ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ 

ʚʠʜʫ ʜʽʷʣʴʥʦʩʪʽ [4]. 

ɿʘʭʦʜʠ, ʷʢʽ ʨʦʟʧʦʯʠʥʘʶʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ, 

ʧʽʜ ʯʘʩ ʨʦʟʛʦʨʪʘʥʥʷ ʢʨʠʟʦʚʠʭ ʧʨʦʮʝʩʽʚ, ʫ ʩʚʦʾʡ ʩʫʪ-

ʥʦʩʪʽ ʧʦʚʠʥʥʽ ʤʽʩʪʠʪʠ ʝʣʝʤʝʥʪʠ ʪʨʘʥʩʬʦʨ-

ʤʘʮʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʥʝ ʣʠʰʝ ʢʦʥʮʝʥʪʨʫʶʯʠʩʴ ʥʘ 

ʫʩʫʥʝʥʥʽ ʷʚʥʠʭ ʜʠʩʙʘʣʘʥʩʽʚ ʽ ʤʽʥʽʤʽʟʘʮʽʾ ʚʪʨʘʪ ʥʘʩʝ-

ʣʝʥʥʷ, ʛʦʩʧʦʜʘʨʶʶʯʠʭ ʩʫʙôʻʢʪʽʚ, ʥʘʮʽʦʥʘʣʴʥʠʭ, 

ʨʝʛʽʦʥʘʣʴʥʠʭ ʽ ʛʣʦʙʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢ, ʘʣʝ ʡ ʬʦʨʤʫ-

ʶʯʠ ʧʽʜʚʘʣʠʥʠ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʜʽʙʥʠʭ ʘʙʦ ʤʦ-

ʜʠʬʽʢʦʚʘʥʠʭ ʢʨʠʟ ʫ ʤʘʡʙʫʪʥʴʦʤʫ, ʦʜʥʦʯʘʩʥʦ ʧʨʦ-

ʚʦʜʷʯʠ ʘʥʘʣʽʟ ʷʢ ʧʨʠʯʠʥ, ʪʘʢ ʽ ʥʘʩʣʽʜʢʽʚ ʘʥʪʠʢʨʠʟʦ-

ʚʠʭ ʜʽʡ ʫ ʧʨʦʮʝʩʽ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ.  

ʅʘʨʝʰʪʽ, ʫ ʧʦʩʪʢʨʠʟʦʚʠʡ ʧʝʨʽʦʜ ʧʝʨʝʜʙʘ-

ʯʘ̒ʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʝ ʧʦʩʠʣʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʽ 

ʩʘʤʦʨʝʛʫʣʶʚʥʠʭ ʬʫʥʢʮʽʡ, ʧʝʨʰ ʟʘ ʚʩʝ ʥʘ ʨʽʚʥʽ ʛʦʩ-

ʧʦʜʘʨʶʶʯʠʭ ʩʫʙôʻʢʪʽʚ. ʈʦʟʛʣʷʥʝʤʦ ʜʝʪʘʣʴʥʽʰʝ ʟʘ-

ʩʪʦʩʫʚʘʥʥʷ ʘʥʪʠʢʨʠʟʦʚʦʛʦ ʤʝʭʘʥʽʟʤʫ ʜʣʷ ʚʽʜʥʦʚ-

ʣʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʬʽʥʘʥʩʦʚʦʾ ʩʠʩʪʝʤʠ ʢʨʘʾʥʠ ʽ, 

ʚʽʜʧʦʚʽʜʥʦ, ʚʠʙʫʜʦʚʠ ʝʬʝʢʪʠʚʥʦʾ ʤʝʨʝʞʽ ʙʝʟʧʝʢʠ 

ʬʽʥʘʥʩʦʚʦʾ ʩʠʩʪʝʤʠ. ʊʘʢ, ʨʝʛʫʣʶʚʘʥʥʷ ʽ ʥʘʛʣʷʜ ʟʘ 

ʜʽʷʣʴʥʽʩʪʶ ʙʘʥʢʽʚ, ʟʘʦʭʦʯʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʪʘʥʜʘʨʪʽʚ ʟʜʦʨʦʚʦʾ ʜʽʣʦʚʦʾ ʪʘ ʬʽʥʘʥʩʦʚʦʾ ʧʨʘʢʪʠʢʠ, 

ʜʽʾ ʮʝʥʪʨʘʣʴʥʠʭ ʙʘʥʢʽʚ, ʷʚʥʠʡ ʟʘʭʠʩʪ ʜʝʧʦʟʠʪʽʚ ʪʘ 

ʝʬʝʢʪʠʚʥʠʡ ʤʝʭʘʥʽʟʤ ʟʘʢʨʠʪʪʷ ʙʘʥʢʽʚ ʜʦʧʦʤʘʛʘʶʪʴ 

ʟʤʝʥʰʠʪʠ ʥʝʩʧʨʠʷʪʣʠʚʽ ʥʘʩʣʽʜʢʠ ʬʽʥʘʥʩʦʚʦʾ ʢʨʠʟʠ. 

ɿʨʦʟʫʤʽʣʦ, ʱʦ ʙʘʥʢʠ, ʷʢ ʽ ʽʥʰʽ ʬʽʨʤʠ, ʟʘʟʥʘʶʪʴ 

ʥʝʚʜʘʯ, ʽ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʮʝ ʩʪʘʥʝʪʴʩʷ ʻ 

ʚʠʱʦʶ, ʢʦʣʠ ʨʠʟʠʢʠ ʫ ʢʦʥʢʨʝʪʥʦʤʫ ʙʘʥʢʽʚʩʴʢʦʤʫ 

ʢʦʥʮʝʨʥʽ ʥʝ ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ ʫʧʨʘʚʣʷʶʪʴʩʷ, ʙʫʣʴ-

ʙʘʰʢʠ ʥʘ ʜʝʷʢʠʭ ʨʠʥʢʘʭ ʣʦʧʥʫʣʠ ʘʙʦ ʬʽʥʘʥʩʦʚʽ 

ʨʠʥʢʠ ʻ ʜʫʞʝ ʢʨʠʭʢʠʤʠ ʯʝʨʝʟ ʚʥʫʪʨʽʰʥʽ ʯʠ 

ʟʦʚʥʽʰʥʽ ʧʨʠʯʠʥʠ.  

ʄʘʡʞʝ ʚ ʫʩʽʭ ʚʠʧʘʜʢʘʭ ʨʽʰʝʥʥʷ ʧʨʠʚʘʪʥʠʭ 

ʫʩʪʘʥʦʚ, ʥʘʧʨʠʢʣʘʜ, ʧʠʪʘʥʥʷ ʧʨʦ ʧʨʘʚʘ ʘʙʦ ʟʣʠʪʪʷ 

ʢʦʤʧʘʥʽʡ, ʧʦʚʠʥʥʽ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʽ, ʧʝʨʰ ʟʘ ʚʩʝ, ʥʘ 

ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʙʘʥʢʽʚ, ʦʩʢʽʣʴʢʠ ʚ ʙʽʣʴʰʦʩʪʽ 

ʚʠʧʘʜʢʽʚ ʚʦʥʠ ʤʦʞʫʪʴ ʦʙʤʝʞʫʚʘʪʠ ʪʠʩʢ ʥʘ ʙʝʟʧʝʢʫ 
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ʤʝʨʝʞʽ ʬʽʥʘʥʩʦʚʦʾ ʩʠʩʪʝʤʠ. ʆʜʥʘʢ, ʢʦʣʠ ʧʨʦʙʣʝʤʠ 

ʩʪʘʶʪʴ ʩʠʩʪʝʤʥʠʤʠ, ʫʨʷʜʠ, ʷʢ ʧʨʘʚʠʣʦ, ʚʽʜʽʛʨʘʶʪʴ 

ʟʥʘʯʥʦ ʙʽʣʴʰ ʘʢʪʠʚʥʫ ʨʦʣʴ ʽ ʟʘʢʣʠʢʘʶʪʴ ʫʩʪʘʥʦʚʠ, 

ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʤʝʨʝʞʫ ʬʽʥʘʥʩʦʚʦʾ ʩʠʩʪʝʤʠ, 

ʟʜʽʡʩʥʶʚʘʪʠ ʥʘʜʟʚʠʯʘʡʥʽ ʟʘʭʦʜʠ. ɺʪʨʫʯʘʥʥʷ ʤʦʞʝ 

ʤʘʪʠ ʨʽʟʥʽ ʬʦʨʤʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʽʩʥʫʻ ʛʦʩʪʨʘ ʥʝʦʙ-

ʭʽʜʥʽʩʪʴ ʪʦʛʦ, ʱʦʙ ʯʠʥʦʚʥʠʢʠ ʟʜʽʡʩʥʶʚʘʣʠ ʫʟʛʦʜ-

ʞʝʥʝ ʧʣʘʥʫʚʘʥʥʷ ʥʘ ʚʠʧʘʜʦʢ ʥʘʜʟʚʠʯʘʡʥʠʭ ʦʙʩʪʘ-

ʚʠʥ, ʦʮʽʥʢʫ ʬʽʥʘʥʩʦʚʠʭ ʨʠʟʠʢʽʚ ʪʘ ʘʥʪʠʢʨʠʟʦʚʝ 

ʫʧʨʘʚʣʽʥʥʷ. 

ʌʽʥʘʥʩʦʚʘ ʢʨʠʟʘ 2008-2010 ʨʨ. ʧʨʦʜʝʤʦʥʩʪʨʫ-

ʚʘʣʘ ʩʝʨʡʦʟʥʽ ʩʣʘʙʢʽ ʤʽʩʮʷ ʚ ʤʝʨʝʞʽ ʙʝʟʧʝʢʠ ʬʽʥʘʥ-

ʩʦʚʦʾ ʩʠʩʪʝʤʠ. ʍʦʯʘ ʥʝʜʦʣʽʢʠ ʙʫʣʠ ʦʯʝʚʠʜʥʠʤʠ 

ʧʨʘʢʪʠʯʥʦ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ, ʥʘʡʙʽʣʴʰ ʩʝʨʡʦʟʥʽ ʧʨʦ-

ʙʣʝʤʠ ʧʨʦʷʚʣʷʣʠʩʷ, ʚ ʦʩʥʦʚʥʦʤʫ, ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ 

ʢʦʦʨʜʠʥʘʮʽʾ, ʢʦʥʩʫʣʴʪʘʮʽʡ ʪʘ ʨʦʟʨʦʙʮʽ ʫʟʛʦʜʞʝʥʠʭ 

ʩʪʨʘʪʝʛʽʡ ʚʨʝʛʫʣʶʚʘʥʥʷ ʢʨʠʟʠ. ɿ ʮʠʭ ʧʨʠʯʠʥ ʚʘʞ-

ʣʠʚʦ ʟʥʘʪʠ ʟ ʩʘʤʦʛʦ ʧʦʯʘʪʢʫ, ʷʢʽ ʦʨʛʘʥʽʟʘʮʽʾ ʩʣʽʜ 

ʚʢʣʶʯʘʪʠ ʜʦ ʦʬʽʮʽʡʥʦʾ ʤʝʨʝʞʽ ʙʝʟʧʝʢʠ ʬʽʥʘʥʩʦʚʦʾ 

ʩʠʩʪʝʤʠ, ʚʠʟʥʘʯʘʶʯʠ ʾʭ ʨʦʣʴ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ, ʽ 

ʯʦʤʫ ʽʥʪʝʨʝʩʠ ʽʥʰʠʭ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ ʪʘʢʦʞ ʻ 

ʜʦʩʠʪʴ ʚʘʞʣʠʚʠʤʠ. ʎʝ ʥʝʦʙʭʽʜʥʦ, ʦʩʢʽʣʴʢʠ ʧʽʜ ʯʘʩ 

ʢʨʠʟʠ ʧʦʪʨʽʙʝʥ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʢʦʥʩʫʣʴʪʘʮʽʡ, ʢʦʦʨ-

ʜʠʥʘʮʽʾ ʪʘ ʩʧʽʚʧʨʘʮʽ ʤʽʞ ʨʽʟʥʠʤʠ ʟʘʮʽʢʘʚʣʝʥʠʤʠ 

ʩʪʦʨʦʥʘʤʠ. ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʽ ʦʬʽʮʽʡʥʽ ʛʨʘʚʮʽ 

ʤʝʨʝʞʽ ʙʝʟʧʝʢʠ ʬʽʥʘʥʩʦʚʦʾ ʩʠʩʪʝʤʠ ʟ ʚʢʘʟʘʥʥʷʤ ʾʭ 

ʚʧʣʠʚʫ ʥʘ ʧʨʦʮʝʩ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʪʘ ʫʧʨʘʚʣʽʥʥʷ 

ʧʠʪʘʥʥʷʤʠ ʚ ʧʝʨʽʦʜ ʜʦ ʢʨʠʟʠ, ʧʽʜʯʘʩ ʢʨʠʟʠ ʪʘ ʧʽʩʣʷ 

ʢʨʠʟʠ.  
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ʈʠʩ. 1. ɻʨʘʚʮʽ ʦʬʽʮʽʡʥʦʾ ʤʝʨʝʞʽ ʙʝʟʧʝʢʠ ʬʽʥʘʥʩʦʚʦʾ ʩʠʩʪʝʤʠ:  

ʘ) ʩʠʪʫʘʮʽʷ ʜʦ ʢʨʠʟʠ, ʙ) ʩʠʪʫʘʮʽʷ ʧʽʜʯʘʩ ʢʨʠʟʠ, ʚ) ʩʠʪʫʘʮʽʷ ʧʽʩʣʷ ʢʨʠʟʠ*  

*ʧʦʙʫʜʦʚʘʥʦ ʘʚʪʦʨʦʤ 

 

ʊʘʢ, ʤʝʨʝʞʘ ʙʝʟʧʝʢʠ ʬʽʥʘʥʩʦʚʦʾ ʩʠʩʪʝʤʠ ʪʨʘ-

ʜʠʮʽʡʥʦ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʢʨʝʜʠʪʦʨʘ ʦʩʪʘʥʥʴʦʾ ʽʥʩʪʘ-

ʥʮʽʾ (ʮʝʥʪʨʘʣʴʥʠʡ ʙʘʥʢ), ʫʩʪʘʥʦʚʫ ʧʨʫʜʝʥʮʽʡʥʦʛʦ 

ʨʝʛʫʣʶʚʘʥʥʷ (ʥʘʛʣʷʜʘʯ ʟʘ ʙʘʥʢʦʤ), ʫʨʷʜʦʚʘ ʫʩʪʘ-

ʥʦʚʘ (ʤʽʥʽʩʪʝʨʩʪʚʦ ʬʽʥʘʥʩʽʚ ʘʙʦ ʢʘʟʥʘʯʝʡʩʪʚʦ) ʪʘ ʟʘ-

ʭʠʩʪ ʜʝʧʦʟʠʪʽʚ (ʩʪʨʘʭʫʚʘʥʥʷ ʯʠ ʽʥʰʘ ʬʦʨʤʘ ʦʙʤʝ-

ʞʝʥʦʾ ʛʘʨʘʥʪʽʾ) [5]. ɸʣʝ ʥʝʱʦʜʘʚʥʷ ʬʽʥʘʥʩʦʚʘ ʢʨʠʟʘ 

ʧʽʜʢʨʝʩʣʠʣʘ, ʱʦ ʛʨʫʧʘ ʦʬʽʮʽʡʥʠʭ ʛʨʘʚʮʽʚ ʩʪʘʣʘ 

ʜʝʱʦ ʙʽʣʴʰ ʝʣʘʩʪʠʯʥʦʶ. ʅʝʦʙʭʽʜʥʦ ʨʦʟʛʣʷʜʘʪʠ ʪʘ-

ʢʦʞ ʬʫʥʢʮʽʾ ʟʘʢʦʥʦʜʘʚʯʦʛʦ ʦʨʛʘʥʫ, ʥʝʙʘʥʢʽʚʩʴʢʠʭ 

ʨʝʛʫʣʷʪʦʨʽʚ, ʪʘʢʠʭ ʷʢ ʢʦʤʽʩʽʾ ʟ ʮʽʥʥʠʭ ʧʘʧʝʨʽʚ, ʞʠʪ-

ʣʦʚʽ ʘʛʝʥʪʩʪʚʘ ʪʘ ʨʝʛʫʣʷʪʦʨʠ ʩʪʨʘʭʦʚʠʭ ʢʦʤʧʘʥʽʡ, 

ʦʩʢʽʣʴʢʠ ʧʨʠʡʥʷʪʽ ʥʠʤʠ ʨʽʰʝʥʥʷ ʤʦʞʫʪʴ ʤʘʪʠ ʚʘʞ-

ʣʠʚʠʡ ʚʧʣʠʚ ʪʘ ʟʘʛʨʦʞʫʚʘʪʠ ʩʪʘʙʽʣʴʥʦʩʪʽ ʬʽʥʘʥʩʦ-

ʚʦʾ ʩʠʩʪʝʤʠ. ʂʨʽʤ ʪʦʛʦ, ʽʩʥʫʶʪʴ ʧʝʨʝʢʦʥʣʠʚʽ ʧʽʜʩ-
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ʪʘʚʠ ʜʣʷ ʨʦʟʛʣʷʜʫ ʽʥʰʠʭ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ ʪʘ ʟʘ-

ʣʫʯʝʥʥʷ ʾʭ ʜʦ ʜʽʘʣʦʛʫ, ʜʣʷ ʪʦʛʦ, ʱʦʙ ʙʽʣʴʰ ʝʬʝʢʪʠ-

ʚʥʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʩʪʘʙʽʣʴʥʽʩʪʴ ʬʽʥʘʥʩʦʚʦʾ ʩʠʩʪʝʤʠ. 

ʈʦʣʴ ʘʢʮʽʦʥʝʨʽʚ, ʟʦʚʥʽʰʥʽʭ ʘʫʜʠʪʦʨʽʚ, ʩʫʜʽʚ ʪʘ ʢʨʝ-

ʜʠʪʥʦ-ʨʝʡʪʠʥʛʦʚʠʭ ʘʛʝʥʪʩʪʚ ʧʦʪʨʝʙʫʻ ʢʨʘʱʦʛʦ ʨʦ-

ʟʫʤʽʥʥʷ ʪʘ ʨʦʟʫʤʽʥʥʷ ʫ ʜʦʩʷʛʥʝʥʥʽ ʩʪʘʙʽʣʴʥʦʩʪʽ ʬʽ-

ʥʘʥʩʦʚʦʾ ʩʠʩʪʝʤʠ, ʦʩʢʽʣʴʢʠ ʟʦʚʥʽʰʥʽ ʨʽʰʝʥʥʷ ʮʠʭ 

ʩʪʦʨʽʥ ʤʦʞʫʪʴ ʤʘʪʠ ʧʨʷʤʠʡ ʚʧʣʠʚ ʥʘ ʩʠʩʪʝʤʠ ʟ ʩʪʘ-

ʙʽʣʴʥʦʩʪʽ.  

ʂʨʠʟʦʚʽ ʩʠʪʫʘʮʽʾ ʥʘ ʬʽʥʘʥʩʦʚʦʤʫ ʨʠʥʢʫ ʚʽʜʙʫ-

ʚʘʶʪʴʩʷ ʨʝʛʫʣʷʨʥʦ, ʦʜʥʘʢ ʥʝʱʦʜʘʚʥʽʡ ʜʦʩʚʽʜ ʧʦʢʘ-

ʟʫʻ, ʱʦ ʜʫʞʝ ʤʘʣʦ ʫʚʘʛʠ ʧʨʠʜʽʣʝʥʦ ʪʦʤʫ, ʷʢ ʢʨʘʱʝ 

ʢʝʨʫʚʘʪʠ ʥʠʤʠ. ʆʜʥʠʤ ʽʟ ʧʦʷʩʥʝʥʴ ʤʦʞʝ ʙʫʪʠ ʪʝ, 

ʱʦ ʦʜʥʘ ʢʨʠʟʘ, ʟʜʘʻʪʴʩʷ, ʚʝʜʝ ʜʦ ʽʥʰʦʾ, ʪʦʤʫ ʚʘʞʢʦ 

ʚʠʟʥʘʯʠʪʠ ʢʽʥʮʝʚʽ ʪʦʯʢʠ. ɯʥʰʠʤ ʧʦʷʩʥʝʥʥʷʤ ʤʦʞʝ 

ʙʫʪʠ ʪʝ, ʱʦ ʫʧʨʘʚʣʽʥʥʷ ʢʨʠʟʦʶ ʧʦʪʨʝʙʫʻ ʙʽʣʴʰʦʾ 

ʫʚʘʛʠ, ʱʦʙ ʦʪʨʠʤʘʥʽ ʫʨʦʢʠ ʤʦʛʣʠ ʙʫʪʠ ʚʢʣʶʯʝʥʽ ʚ 

ʚʜʦʩʢʦʥʘʣʝʥʽ ʤʝʪʦʜʠʢʠ, ʱʦʙ ʤʽʥʽʤʽʟʫʚʘʪʠ ʥʘʩʣʽʜʢʠ 

ʢʘʪʘʩʪʨʦʬʽʯʥʠʭ ʧʦʜʽʡ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ 

ʟʥʘʥʥʷ ʧʨʦ ʫʧʨʘʚʣʽʥʥʷ ʢʨʠʟʦʶ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʚʽʜ 

ʤʠʥʫʣʦʛʦ ʜʦʩʚʽʜʫ, ʫʨʦʢʠ ʟ ʤʠʥʫʣʦʛʦ, ʟʜʘʻʪʴʩʷ, ʥʝ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʝʨʩʧʝʢʪʠʚʘʤ ʤʘʡʙʫʪʥʴʦʛʦ, ʪʦʤʫ ʚʠ-

ʥʠʢʘʻ ʨʠʟʠʢ ʧʦʚʪʦʨʝʥʥʷ ʧʦʤʠʣʦʢ.  

ɼʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʚʠʥʠʢʥʝʥʥʷ ʮʴʦʛʦ ʚʘʨʽʘʥʪʫ, ʧʦ-

ʜʘʤʦ ʤʦʞʣʠʚʠʡ ʘʥʪʠʢʨʠʟʦʚʠʡ ʤʝʭʘʥʽʟʤ ʪʘ ʦʧʠ-

ʰʝʤʦ ʧʨʦʮʝʩ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ 

ʢʨʠʟʦʚʠʭ ʩʠʪʫʘʮʽʡ ʥʘ ʬʽʥʘʥʩʦʚʦʤʫ ʨʠʥʢʫ. 

ʇʽʜ ʯʘʩ ʬʽʥʘʥʩʦʚʦʾ ʢʨʠʟʠ ʨʦʙʦʪʘ ʟ ʬʽʥʘʥʩʦʚʦʶ 

ʫʩʪʘʥʦʚʦʶ, ʷʢʘ ʩʪʘʻ ʟʙʠʪʢʦʚʦʶ ʯʠ ʻ ʥʘ ʤʝʞʽ ʻ ʩʢʣʘ-

ʜʥʠʤ ʧʨʦʮʝʩʦʤ ʽ ʤʦʞʝ ʧʦʪʨʝʙʫʚʘʪʠ ʟʘʣʫʯʝʥʥʷ ʯʠʩ-

ʣʝʥʥʠʭ ʦʬʽʮʽʡʥʠʭ ʛʨʘʚʮʽʚ ʪʘ ʟʘʮʽʢʘʚʣʝʥʠʭ ʦʩʽʙ. 

ʆʧʠʰʝʤʦ ʘʣʛʦʨʠʪʤ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʷʢʠʡ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʬʽʥʘʥʩʦʚʠʤʠ ʢʨʠʟʘʤʠ. 

ʂʦʣʠ ʚʠʥʠʢʘʻ ʢʨʠʟʘ (ʝʪʘʧ 1), ʦʩʦʙʣʠʚʦ ʷʢʱʦ ʮʝ 

ʩʧʨʠʯʠʥʷʻ ʙʘʥʢʨʫʪʩʪʚʦ ʫʩʪʘʥʦʚʠ, ʷʢʝ ʩʪʘʻ ʬʦʢʫʩʦʤ 

ʫʚʘʛʠ ɿʄɯ, ʚʘʞʣʠʚʦ ʚʠʟʥʘʯʠʪʠ, ʯʠ ʮʝ ʽʩʪʦʪʥʘ ʧʦʜʽʷ 

(ʝʪʘʧ 2). ʗʢʱʦ ʮʝ ʥʝ ʪʘʢ, ʪʦ, ʤʦʞʣʠʚʦ, ʥʝ ʧʦʪʨʽʙʥʦ 

ʚʞʠʚʘʪʠ ʞʦʜʥʠʭ ʜʽʡ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʚʝʣʠʢʘ ʥʝʩʧʨʦ-

ʤʦʞʥʽʩʪʴ ʙʘʥʢʫ ʘʙʦ ʜʝʢʽʣʴʢʘ ʤʘʣʠʭ ʘʙʦ ʩʝʨʝʜʥʽʭ ʙʘ-

ʥʢʽʚ, ʷʢʽ ʟʘʟʥʘʶʪʴ ʥʝʚʜʘʯʽ ʧʨʦʪʷʛʦʤ ʢʦʨʦʪʢʦʛʦ ʧʝʨʽ-

ʦʜʫ ʯʘʩʫ, ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʦʙʣʝʤʘʪʠʯʥʠʤʠ ʪʘ ʧʨʠʟʚʝ-

ʩʪʠ ʜʦ ʩʠʩʪʝʤʥʦʾ ʧʦʜʽʾ, ʷʢʘ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʨʷʜ 

ʧʦʜʘʣʴʰʠʭ ʢʨʦʢʽʚ. ʇʽʩʣʷ ʚʠʷʚʣʝʥʥʷ ʽʩʪʦʪʥʦʾ ʧʦʜʽʾ 

ʨʝʛʫʣʷʪʦʨ ʚʠʤʘʛʘʪʠʤʝ ʽʥʽʮʽʶʚʘʥʥʷ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚ-

ʥʦʛʦ ʥʘʛʣʷʜʫ ʜʦʧʦʢʠ ʧʠʪʘʥʥʷ ʥʝ ʙʫʜʝ ʚʠʨʽʰʝʥʦ (ʧʝ-

ʨʝʭʽʜ ʜʦ ʝʪʘʧʫ 7). ʄʦʞʥʘ ʪʘʢʦʞ ʩʧʦʜʽʚʘʪʠʩʷ, ʱʦ 

ʧʨʦʙʣʝʤʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ, ʰʚʠʜʢʦ ʚʠʷʚʣʷʪʠʤʫʪʴʩʷ 

ʯʝʨʝʟ ʬʦʨʤʘʣʴʥʫ ʩʠʩʪʝʤʫ ʨʘʥʥʴʦʛʦ ʚʪʨʫʯʘʥʥʷ, ʷʢʘ 

ʤʦʞʝ ʟʤʝʥʰʠʪʠ ʩʦʮʽʘʣʴʥʽ ʪʘ ʝʢʦʥʦʤʽʯʥʽ ʚʪʨʘʪʠ [6]. 

ʆʢʨʽʤ ʮʠʭ ʝʪʘʧʽʚ, ʧʦʩʘʜʦʚʽ ʦʩʦʙʠ ʧʦʚʠʥʥʽ ʽʥʽʮʽʶ-

ʚʘʪʠ ʜʽʘʣʦʛ ʽʟ ʟʘʨʫʙʽʞʥʠʤʠ ʧʘʨʪʥʝʨʘʤʠ, ʜʝ ʫʩʪʘʥʦʚʘ 

ʤʘʻ ʤʘʪʝʨʽʘʣʴʥʽ ʘʢʪʠʚʠ ʪʘ ʽʥʪʝʨʝʩʠ, ʱʦʙ ʢʦʦʨʜʠʥʫ-

ʚʘʪʠ ʙʫʜʴ-ʷʢʽ ʧʦʜʘʣʴʰʽ ʜʽʾ [7]. ʆʜʥʽʻʶ ʟ ʧʝʨʰʠʭ ʽʥʽ-

ʮʽʘʪʠʚ ʧʦʚʠʥʥʦ ʙʫʪʠ ʩʪʚʦʨʝʥʥʷ ʢʝʨʽʚʥʦʾ ʛʨʫʧʠ, ʤʦ-

ʞʣʠʚʦ, ʥʘ ʦʩʥʦʚʽ ʂʦʤʽʪʝʪʫ ʬʽʥʘʥʩʦʚʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ, 

ʷʢʘ ʙʫʜʝ ʢʦʥʪʨʦʣʶʚʘʪʠ ʫʧʨʘʚʣʽʥʥʷ ʥʘʩʪʫʧʥʠʤʠ ʧʦ-

ʜʽʷʤʠ (ʝʪʘʧ 3). ɺʘʨʪʦ ʩʪʚʦʨʠʪʠ ʜʚʘ ʦʢʨʝʤʠʭ ʢʦʤʽ-

ʪʝʪʠ: ʦʜʠʥ ʟ ʥʠʭ ʧʦʚʠʥʝʥ ʫʟʛʦʜʠʪʠ ʢʦʤʫʥʽʢʘʮʽʡʥʠʡ 

ʧʣʘʥ, ʘ ʽʥʰʠʡ ï ʨʦʟʨʦʙʣʷʪʠ ʟʘʢʦʥʦʜʘʚʯʽ ʽʥʽʮʽʘʪʠʚʠ, 

ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʥʘ ʧʽʟʥʽʭ ʝʪʘʧʘʭ 

ʢʨʠʟʠ. ʇʽʜ ʯʘʩ ʪʨʝʪʴʦʛʦ ʝʪʘʧʫ ʟʘʢʦʥʦʪʚʦʨʯʠʡ ʦʨʛʘʥ 

ʧʦʚʠʥʝʥ ʙʫʪʠ ʧʦʩʪʽʡʥʦ ʧʦʽʥʬʦʨʤʦʚʘʥʠʡ ʪʘ ʚʠʤʘ-

ʛʘʪʠ, ʢʦʣʠ ʮʝ ʥʝʦʙʭʽʜʥʦ, ʥʘʜʘʚʘʪʠ ʦʬʽʮʽʡʥʠʤ ʛʨʘʚ-

ʮʷʤ ʤʝʨʝʞʽ ʬʽʥʘʥʩʦʚʦʾ ʙʝʟʧʝʢʠ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʫʩ-

ʫʥʝʥʥʷ ʢʨʠʟʠ ʯʝʨʝʟ ʟʘʢʦʥʦʜʘʚʯʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʟ ʪʠʤ 

ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʛʨʦʤʘʜʩʴʢʠʡ ʽʥʪʝʨʝʩ. ʎʝ ʜʦʩʠʪʴ 

ʩʫʧʝʨʝʯʣʠʚʦ, ʦʩʢʽʣʴʢʠ ʩʪʨʠʤʫʚʘʥʥʷ ʢʨʠʟʠ ʤʦʞʝ 

ʚʧʣʠʥʫʪʠ ʥʘ ʧʨʘʚʘ ʚʣʘʩʥʦʩʪʽ. 

ʂʦʣʠ ʫ ʙʘʥʢʘ ʚʠʥʠʢʘʶʪʴ ʬʽʥʘʥʩʦʚʽ ʧʨʦʙʣʝʤʠ, 

ʯʘʩʪʦ ʚʘʞʢʦ ʚʠʟʥʘʯʠʪʠ ʪʝ, ʯʠ ʻ ʙʘʥʢ ʞʠʪʪʻʟʜʘʪʥʠʤ 

(ʝʪʘʧ 4). ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʝʩʪʫ ʥʘ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʻ 

ʚʘʞʣʠʚʠʤ, ʦʩʢʽʣʴʢʠ ʮʝʡ ʽʥʜʠʢʘʪʦʨ ʻ ʟʥʘʯʠʤʽʰʠʤ, 

ʥʽʞ ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ ï ʦʩʪʘʥʥʽʡ ʝʪʘʧ, ʢʦʣʠ ʜʣʷ ʧʽʜʪ-

ʨʠʤʢʠ ʙʘʥʢʫ ʥʝ ʽʩʥʫʻ ʢʘʧʽʪʘʣʫ (ʝʪʘʧʠ 5-6). ɯʩʥʫʻ 

ʟʘʚʞʜʠ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʫ ʩʧʨʦʙʽ çʦʞʠʚʠʪʠè ʙʘʥʢ, ʱʦ 

ʙʘʥʢʨʫʪʫʻ (ʝʪʘʧ 6), ʦʩʢʽʣʴʢʠ ʪʘʢʘ ʢʨʠʟʘ ʤʦʞʝ ʚʧʣʠ-

ʥʫʪʠ ʥʘ ʽʥʰʽ ʙʘʥʢʠ, ʘ ʦʪʞʝ, ʧʦʛʣʠʙʠʪʠ ʬʽʥʘʥʩʦʚʫ 

ʢʨʠʟʫ ʟʘʛʘʣʦʤ. ʇʦʣʽʪʠʯʥʽ ʚʽʜʧʦʚʽʜʽ ʤʦʞʫʪʴ ʚʢʣʶ-

ʯʘʪʠ ʪʘʢʽ ʟʘʭʦʜʠ, ʷʢ ʟʙʽʣʴʰʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʢʘʧʽ-

ʪʘʣʫ ʙʘʥʢʫ, ʧʦʩʠʣʝʥʥʷ ʷʢʦʩʪʽ ʪʘ ʜʞʝʨʝʣ ʙʘʥʢʽʚʩʴ-

ʢʦʛʦ ʢʘʧʽʪʘʣʫ, ʦʮʽʥʶʚʘʥʥʷ ʧʣʘʥʽʚ ʣʽʢʚʽʜʥʦʩʪʽ ʙʘʥʢʫ 

ʥʘ ʦʩʥʦʚʽ ʤʘʡʙʫʪʥʽʭ ʛʨʦʰʦʚʠʭ ʧʦʪʦʢʽʚ, ʧʽʜʚʠʱʝʥʥʷ 

ʢʨʝʜʠʪʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʧʨʦʚʝʜʝʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ 

ʽʩʧʠʪʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʧʨʠʰʚʠ-

ʜʰʝʥʥʷ ʚʠʧʣʘʪʠ ʚʢʣʘʜʥʠʢʘʤ ʪʘ ʧʨʠʩʢʦʨʝʥʥʷ ʧʦʚʝ-

ʨʥʝʥʥʷ ʘʢʪʠʚʽʚ. 

ɯʩʥʫʻ ʱʝ ʦʜʠʥ ʘʩʧʝʢʪ ʮʽʻʾ ʧʨʦʙʣʝʤʠ: ʨʠʥʢʦʚʘ 

ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ, ʷʢʘ ʧʦʪʨʝʙʫʻ ʽʥʰʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟʘ-

ʭʦʜʽʚ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ 

ʽʥʩʪʨʫʤʝʥʪʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʻ ʨʠʥʢʦʚʠʤʠ 

ʦʙôʻʢʪʘʤʠ. ʋʩʢʣʘʜʥʝʥʥʷʤ ʧʨʦʙʣʝʤʠ ʤʦʞʝ ʩʪʘʪʠ ʚʽ-

ʜʩʫʪʥʽʩʪʴ ʣʽʢʚʽʜʥʦʩʪʽ, ʱʦ ʤʦʞʝ ʧʦʪʨʝʙʫʚʘʪʠ ʙʽʣʴʰ 

ʧʠʣʴʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʫʜʝʥʮʽʡʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ 

ʪʘ, ʤʦʞʣʠʚʦ, ʧʨʦʜʦʚʞʝʥʥʷ ʜʝʨʞʘʚʥʦʾ ʛʘʨʘʥʪʽʾ. ʍʦ-

ʨʦʰʠʤ ʧʨʠʢʣʘʜʦʤ ʮʴʦʛʦ ʤʦʞʝ ʩʪʘʪʠ ʨʠʥʦʢ ʧʦʟʘʙʽʨ-

ʞʦʚʠʭ ʧʦʭʽʜʥʠʭ ʜʝʨʠʚʘʪʠʚʽʚ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʠ-

ʟʠʢʫ ʚ ʧʦʨʽʚʥʷʥʦ ʥʝʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʙʨʦʢʝʨʩʴʢʠʭ 

ʜʠʣʝʨʽʚ. ʗʢʱʦ ʫʩʪʘʥʦʚʘ ʻ ʞʠʪʪʻʟʜʘʪʥʦʶ, ʽʩʥʫʻ ʜʝʢʽ-

ʣʴʢʘ ʜʦʩʪʫʧʥʠʭ ʚʘʨʽʘʥʪʽʚ ï "ʭʦʨʦʰʽ" (ʟʘʩʪʘʚʥʽ) ʤʦ-

ʞʫʪʴ ʙʫʪʠ ʧʨʦʜʘʥʽ ʷʢ ʯʘʩʪʠʥʘ ʨʠʥʢʦʚʦʛʦ ʨʽʰʝʥʥʷ, ʘ 

ʯʘʩʪʠʥʘ ʙʘʥʢʫ ï "ʧʦʛʘʥʽ" (ʥʝʚʠʢʦʥʘʥʽ ʧʦʟʠʢʠ) ʤʦʞʝ 

ʙʫʪʠ ʨʝʢʘʧʽʪʘʣʽʟʦʚʘʥʘ ʯʝʨʝʟ ʜʝʨʞʘʚʥʽ ʢʦʰʪʠ. ʋ 

ʮʴʦʤʫ ʧʣʘʥʽ ʤʦʞʝ ʙʫʪʠ ʩʪʚʦʨʝʥʠʡ ʧʝʚʥʠʡ ʙʘʥʢ, 

ʷʢʠʡ ʙʠ ʜʦʧʦʤʽʛ ʧʝʨʝʭʦʜʫ ʯʘʩʪʠʥ ʙʽʟʥʝʩʫ ʙʘʥʢʫ, 

ʱʦʙ ʟʙʝʨʝʛʪʠ ʧʝʚʥʽ ʚʘʞʣʠʚʽ ʬʫʥʢʮʽʾ [8]. 

ɼʝʷʢʽ ʯʘʩʪʠʥʠ ʘʢʪʠʚʽʚ ʙʘʥʢʫ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʦ-

ʩʪʦ "ʭʦʨʦʰʠʤʠ" (ʥʝʚʠʢʦʥʘʥʽ ʯʝʨʝʟ ʪʨʠ ʤʽʩʷʮʽ ʘʙʦ 

ʧʨʦʩʪʦ ʤʦʞʫʪʴ ʙʫʪʠ ʩʧʠʩʘʥʠʤʠ), ʘʣʝ ʟ ʨʝʪʝʣʴʥʦʶ 

ʫʚʘʛʦʶ ʘʛʝʥʪʩʪʚʘ ʟ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʙʘʥʢʽʚ ʤʦ-

ʞʫʪʴ ʙʫʪʠ ʚʨʷʪʦʚʘʥʽ.  

ɯʩʥʫʻ ʙʘʛʘʪʦ ʩʧʦʩʦʙʽʚ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʙʘ-

ʥʢʫ, ʱʦ ʙʘʥʢʨʫʪʫʻ (ʧʦʢʘʟʘʥʽ ʚ ʝʪʘʧʘʭ 7-9), ʽ ʮʽ ʤʝ-

ʪʦʜʠ, ʤʦʞʥʘ ʟʛʨʫʧʫʚʘʪʠ ʟʘ ʪʨʴʦʤʘ ʥʘʧʨʷʤʢʘʤʠ: ʣʽ-

ʢʚʽʜʘʮʽʷ ʪʘ ʚʽʜʰʢʦʜʫʚʘʥʥʷ ʚʠʤʦʛ ʚʢʣʘʜʥʠʢʽʚ; ʦʧʝ-

ʨʘʮʽʾ ʢʫʧʽʚʣʽ-ʧʨʦʜʘʞʫ; ʚʽʜʢʨʠʪʘ ʙʘʥʢʽʚʩʴʢʘ 

ʬʽʥʘʥʩʦʚʘ ʜʦʧʦʤʦʛʘ.  

ʇʦʪʝʥʮʽʡʥʠʡ ʟʙʽʡ ʨʷʜʫ ʙʘʥʢʽʚ ʧʨʦʪʷʛʦʤ ʢʦʨʦʪ-

ʢʦʛʦ ʧʝʨʽʦʜʫ ʤʦʞʝ ʧʦʩʪʘʚʠʪʠ ʧʽʜ ʟʘʛʨʦʟʫ ʩʪʘʙʽʣʴ-

ʥʽʩʪʴ ʨʠʥʢʽʚ. ʅʘ ʝʪʘʧʽ 7 ʨʦʟʛʣʷʥʫʪʦ ʨʽʟʥʽ ʚʘʨʽʘʥʪʠ ʪʘ 

ʩʪʨʘʪʝʛʽʾ ʤʽʥʽʤʽʟʘʮʽʾ ʚʪʨʘʪ. ʇʝʨʰʘ ʛʨʫʧʘ ʧʦʢʘʟʫʻ 

ʨʦʣʴ ʢʨʝʜʠʪʦʨʘ ʦʩʪʘʥʥʴʦʾ ʽʥʩʪʘʥʮʽʾ ʜʣʷ ʫʩʪʘʥʦʚ, ʷʢʽ 

ʟʘʟʥʘʶʪʴ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʭ ʧʨʦʙʣʝʤ ʣʽʢʚʽʜʥʦʩʪʽ. 

ʅʘʩʪʫʧʥʠʡ ʥʘʙʽʨ ʚʘʨʽʘʥʪʽʚ ʜʣʷ ʫʩʪʘʥʦʚ, ʷʢʽ ʚ ʧʝʨʰʫ 

ʯʝʨʛʫ ʟʘʟʥʘʶʪʴ ʧʨʦʙʣʝʤʠ ʟ ʥʝʧʣʘʪʦʩʧʨʦʤʦʞʥʽʩʪʶ 
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ʨʽʟʥʠʭ ʩʪʫʧʝʥʽʚ. ʊʘʢʦʞ ʧʨʦʧʦʥʫʶʪʴʩʷ ʚʘʨʽʘʥʪʠ ʨʝ-

ʢʘʧʽʪʘʣʽʟʘʮʽʾ. ʋ ʩʠʪʫʘʮʽʷʭ, ʢʦʣʠ ʙʘʥʢ, ʤʦʞʣʠʚʦ, ʟʘ-

ʥʘʜʪʦ ʚʝʣʠʢʠʡ ʜʣʷ ʧʦʨʷʪʫʥʢʫ, ʂʦʤʽʪʝʪ ʟ ʬʽʥʘʥʩʦʚʦʾ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʤʦʞʝ ʚʠʨʽʰʠʪʠ, ʱʦ ʥʘʡʢʨʘʱʠʤ ʚʘʨʽʘ-

ʥʪʦʤ ʻ ʥʘʮʽʦʥʘʣʽʟʘʮʽʷ. ʇʝʨʚʠʥʥʝ ʟʘʚʜʘʥʥʷ ʟʘ ʮʠʤʠ 

ʚʘʨʽʘʥʪʘʤʠ ï ʮʝ ʟʘʙʝʟʧʝʯʠʪʠ ʟʘʭʠʩʪ ʢʨʠʪʠʯʥʠʭ ʬʫ-

ʥʢʮʽʡ [9]. ʅʘʩʪʫʧʥʝ ï ʥʘʜʘʥʥʷ ʛʘʨʘʥʪʽʡ ʥʘ ʨʠʥʦʢ, ʱʦ 

ʧʦʨʦʜʞʫʻ ʥʝʧʝʨʝʜʙʘʯʝʥʽ ʟʦʙʦʚôʷʟʘʥʥʷ, ʷʢʽ ʧʦʪʨʝʙʫ-

ʶʪʴ ʨʝʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʶ. ʅʘʨʝʰʪʽ, ʝʪʘʧ 9: ʤʝʨʝʞʽ 

ʬʽʥʘʥʩʦʚʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʩʣʽʜ ʚʟʷʪʠ ʜʦ ʫʚʘʛʠ ʚʩʽ ʟʘʮʽ-

ʢʘʚʣʝʥʽ ʩʪʦʨʦʥʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʤʦʞʫʪʴ ʤʘʪʠ ʟʥʘʯ-

ʥʠʡ ʚʧʣʠʚ ʥʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

ʌʽʥʘʥʩʦʚʘ ʢʨʠʟʘ 2008 ʨ. ʩʧʨʦʚʦʢʫʚʘʣʘ ʰʠʨʦʢʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʤʝʪʦʜʽʚ, ʷʢ ʛʘʨʘʥʪʽʾ ʧʦʟʠʢʠ, ʢʘ-

ʧʽʪʘʣʴʥʽ ʽʥôʻʢʮʽʾ ʪʘ ʨʝʘʣʽʟʘʮʽʷ ʘʢʪʠʚʽʚ, ʙʘʥʢʽʚ ʘʙʦ ʾʭ 

ʯʘʩʪʠʥ (ʝʪʘʧ 7) [10]. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʜʦʜʘʪʢʦʚʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʚʠʤʘʛʘʻ ʩʪʚʦʨʝʥʥʷ ʥʝʟʘʣʝʞʥʦʛʦ ʦʨ-

ʛʘʥʫ (ʝʪʘʧ 8), ʷʢʠʡ ʟʜʽʡʩʥʶʚʘʚ ʙʠ ʥʘʛʣʷʜ ʟʘ ʽʥʪʝʨʝ-

ʩʘʤʠ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʱʦʜʦ ʜʝʨʞʘʚʥʦʾ ʜʦʧʦʤʦʛʠ ʧʨʠ-

ʚʘʪʥʠʤ ʙʘʥʢʘʤ. ʗʢ ʧʦʢʘʟʫʻ ʧʨʘʢʪʠʢʘ, ʥʠʟʢʘ ʢʨʘʾʥ 

ʟʘʧʨʦʚʘʜʠʣʠ ʨʽʟʥʽ ʪʠʧʠ ʥʝʟʘʣʝʞʥʠʭ ʥʘʛʣʷʜʦʚʠʭ ʦʨ-

ʛʘʥʽʚ, ʪʘʢʠʭ ʷʢ ʢʦʤʧʘʥʽʾ ʟ ʫʧʨʘʚʣʽʥʥʷ ʘʢʪʠʚʘʤʠ ʘʙʦ 

ʧʨʦʩʪʦ ʩʫʙôʻʢʪ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜ-

ʥʦʩʠʥʘʤʠ ʤʽʞ ʫʨʷʜʦʤ ʪʘ ʙʘʥʢʘʤʠ ʟ ʨʝʢʘʧʽʪʘʣʽʟʘ-

ʮʽʻʶ. ɯ, ʥʘʨʝʰʪʽ, ʥʘ ʦʩʪʘʥʥʴʦʤʫ ʝʪʘʧʽ (ʝʪʘʧ 9) ʥʝʦʙ-

ʭʽʜʥʽʩʪʴ ʪʦʛʦ, ʱʦʙ ʛʨʘʚʮʽ ʤʝʨʝʞʽ ʙʝʟʧʝʢʠ ʬʽʥʘʥʩʦ-

ʚʦʾ ʩʠʩʪʝʤʠ ʙʨʘʣʠ ʜʦ ʫʚʘʛʠ ʨʽʰʝʥʥʷ, ʧʨʠʡʥʷʪʽ 

ʢʣʶʯʦʚʠʤʠ ʟʘʮʽʢʘʚʣʝʥʠʤʠ ʩʪʦʨʦʥʘʤʠ, ʘ ʩʘʤʝ ʢʨʝ-

ʜʠʪʥʦ-ʨʝʡʪʠʥʛʦʚʠʤʠ ʘʛʝʥʪʩʪʚʘʤʠ ʪʘ ʟʦʚʥʽʰʥʽʤʠ 

ʘʫʜʠʪʦʨʘʤʠ, ʷʢʽ ʥʘʟʠʚʘʶʪʴ "ʥʘʛʣʷʜʘʶʯʠʤʠ ʚʦʨʦʪʘ-

ʨʷʤʠ" [11]. ʅʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʚʣʘʜʫ ʘʢʮʽʦʥʝ-

ʨʽʚ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʘʙʦ ʧʦʪʝʥʮʽʡʥʦ 

ʙʣʦʢʫʚʘʪʠ ʙʫʜʴ-ʷʢʝ ʫʟʛʦʜʞʝʥʥʷ ʧʦʛʣʠʥʘʥʥʷ ʧʨʦʪʷ-

ʛʦʤ ʪʘʢʠʭ ʧʝʨʽʦʜʽʚ.  

ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʢʨʘʾʥʠ ʟʘʟʥʘʣʠ ʩʠʪʫʘʮʽʾ, 

ʢʦʣʠ ʪʨʫʜʥʦʱʽ ʟ ʜʦʩʪʫʧʦʤ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ ʬʽʥʘʥ-

ʩʦʚʠʭ ʨʠʥʢʽʚ ʧʨʠʟʚʝʣʠ ʜʦ ʪʦʛʦ, ʱʦ ʜʝʨʞʘʚʘ ʤʘʣʘ 

ʘʙʦ ʟʚʝʨʥʫʪʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʦ ʄɺʌ (ʥʘʧʨʠʢʣʘʜ, 

ʋʛʦʨʱʠʥʘ), ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʦ ʢʣʶʯʦʚʠʭ ʨʝʛʽʦ-

ʥʘʣʴʥʠʭ ʛʨʘʚʮʽʚ (ʥʘʧʨʠʢʣʘʜ, ɯʩʣʘʥʜʽʷ ʜʦ ʜʝʷʢʠʭ 

ʢʨʘʾʥ ʇʽʚʥʽʯʥʦʾ ɭʚʨʦʧʠ). ʊʘʢʦʞ, ʢʦʣʠ ʧʨʦʙʣʝʤʠ ʚ 

ɯʨʣʘʥʜʽʾ ʩʪʘʣʠ ʙʽʣʴʰʠʤʠ, ɺʝʣʠʢʘ ɹʨʠʪʘʥʽʷ ʥʘʜʘʣʘ 

ʜʦʧʦʤʦʛʫ ʩʚʦʻʤʫ ʩʫʩʽʜʦʚʽ. ɯʩʣʘʥʜʽʷ ʪʘ ɯʨʣʘʥʜʽʷ ʟʛʦ-

ʜʦʤ ʦʪʨʠʤʘʣʠ ʱʝ ʡ ʜʦʧʦʤʦʛʫ ʚʽʜ ʄɺʌ. 

Висновки та перспективи подальших розві-

док у даному напрямку. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʠʩʪʝʤʘ 

ʛʣʦʙʘʣʴʥʦʛʦ ʘʥʪʠʢʨʠʟʦʚʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʤʘʻ ʙʫʪʠ 

ʟʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʨʦʟʨʦʙʢʫ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʛʦʩʧʦ-

ʜʘʨʩʴʢʫ ʧʨʘʢʪʠʢʫ ʩʧʝʮʽʘʣʴʥʠʭ ʘʥʪʠʢʨʠʟʦʚʠʭ ʩʪʨʘ-

ʪʝʛʽʡ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʩʠʩʪʝʤʫ ʟʘʭʦʜʽʚ ʡ ʽʥʩʪʨʫʤʝʥ-

ʪʽʚ ʧʝʨʝʜʢʨʠʟʦʚʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʦ-

ʮʝʩʽʚ, ʨʝʛʫʣʶʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʢʨʠʟʠ, ʨʝʛʫʣʶʚʘʥʥʷ 

ʧʨʦʮʝʩʽʚ ʚʠʭʦʜʫ ʝʢʦʥʦʤʽʢʠ ʟ ʢʨʠʟʦʚʦʛʦ ʩʪʘʥʫ, ʩʪʘ-

ʙʽʣʽʟʘʮʽʶ ʥʝʩʪʽʡʢʠʭ ʩʠʪʫʘʮʽʡ, ʘ ʪʘʢʦʞ ʤʽʥʽʤʽʟʘʮʽʶ 

ʚʪʨʘʪ ʡ ʚʪʨʘʯʝʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ ʩʚʦʻʯʘʩʥʝ ʫʭʚʘ-

ʣʝʥʥʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. ʅʘ ʜʘʥʠʡ ʯʘʩ ʥʝ ʽʩʥʫʻ 

ʞʦʜʥʦʛʦ ʝʬʝʢʪʠʚʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘ-

ʙʽʣʴʥʦʩʪʽ ʬʽʥʘʥʩʦʚʦʾ ʩʠʩʪʝʤʠ, ʪʦʤʫ ʮʷ ʪʝʤʘ ʻ ʘʢʪʫ-

ʘʣʴʥʦʶ ʽ ʤʘʪʠʤʝ ʧʽʜʩʪʘʚʠ ʜʣʷ ʾʾ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽ-

ʜʞʝʥʥʷ. 

 

Література 

1. ʇʣʽʢʫʩ, ɯ.ʁ ɸʥʪʠʢʨʠʟʦʚʝ ʫʧʨʘʚʣʽʥʥʷ ʚ ʟʘʙʝʟ-
ʧʝʯʝʥʥʽ ʬʽʥʘʥʩʦʚʦʾ ʙʝʟʧʝʢʠ ʙʽʟʥʝʩʫ ʟ ʧʦʟʠʮʽʾ ʩʪʨʘ-

ʪʝʛʽʯʥʦʛʦ ʪʘ ʨʝʩʫʨʩʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʦʟʠʮʽʡʥʦʛʦ 

ʧʽʜʭʦʜʫ. ʊʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʟʘʩʘʜʠ ʨʦʟʚʠʪʢʫ 

ʬʽʥʘʥʩʦʚʦʾ ʩʠʩʪʝʤʠ ʋʢʨʘʾʥʠ ʥʘ ʦʩʥʦʚʽ ʽʥʥʦʚʘʮʽʡʥʦ-

ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʩʪʨʘʪʝʛʽʡ: ʤʦʥʦʛʨʘʬʽʷ. ʂʨʠʚʠʡ ʈʽʛ: 

ɼʦʥʅʋɽʊ, 2019. ʉ. 228-237. 

2. ʅʦʩʘʥʴ, ʅ.ʉ. ʇʘʨʘʜʠʛʤʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʟʘʙʝʟ-
ʧʝʯʝʥʥʷ ʬʽʥʘʥʩʦʚʦʾ ʙʝʟʧʝʢʠ ʜʝʨʞʘʚʠ: ʚʽʪʯʠʟʥʷʥʠʡ 

ʪʘ ʩʚʽʪʦʚʠʡ ʜʦʩʚʽʜ. ʇʨʦʙʣʝʤʠ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʚ 

ʝʢʦʥʦʤʽʮʽ, 2019, 4 (2): 41-46. 

3. ʈʝʢʫʥʝʥʢʦ, ɯ.ɯ., ɹʦʯʢʘʨʴʦʚʘ, ʊ.ʆ., ʂʦʥʦʥʝʥʢʦ, 
ʉ.ɺ. ʆʮʽʥʢʘ ʨʽʚʥʷ ʬʽʥʘʥʩʦʚʦʾ ʙʝʟʧʝʢʠ ʋʢʨʘʾʥʠ. 

ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʽ ʝʢʦʥʦʤʽʯʥʽ ʩʪʫʜʽʾ, 2019. 40. 211-

216. 

4. ʂʦʣʽʥʝʮʴ, ʃ.ɹ. ɸʩʧʝʢʪʠ ʘʥʪʠʢʨʠʟʦʚʦʛʦ ʨʝʛʫ-

ʣʶʚʘʥʥʷ ʚ ʋʢʨʘʾʥʽ ʚ ʫʤʦʚʘʭ ʩʚʽʪʦʚʦʾ ʬʽʥʘʥʩʦʚʦʾ ʥʝ-

ʩʪʘʙʽʣʴʥʦʩʪʽ: ʨʦʣʴ ʄɺʌ. ʅʘʫʢʦʚʠʡ ʚʽʩʥʠʢ ʍʝʨʩʦʥ-

ʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. 2018. 13. 46. 

5. Financial Stability Forum. Working Group on 

Deposit Insurance. BIS. Basel, Switzerland, 2001. Sep-

tember. 

6. Krimminger M., Lastra R. Early Intervention. 

Cross Border bank Insolvency. Oxford University 

Press, 2011. 532 p. 

7. Mayes D.G. Banking Crisis Resolution Policy ï 

Lessons from Recent Experience. Which Elements are 

Needed for Robust and Efficient Crisis Resolution? 

CESifo Working Paper. No. 2823. 2009, October. 47p. 

URL: https://www.econstor.eu/dspace/bit-

stream/10419/30692/1/611989395.pdf. 

8. Mayes D.G. Bridge Banks and Too Big to Fail: 

Systemic Risk Exemption. International Financial In-

stability: Global Banking and National Regulation, 

Hackensack: World Scientific. 2007. 30p. 

9. Hupkes E. Too Big to Save ï Towards a Func-

tional Approach to Resolving Crises in Global Finan-

cial Institutionsớ, Systemic Financial Crises: Resolving 

Large Bank Insolvencies /ed. Evanoff D., G. Kaufman 

Hackensack: World Scientific, 2005. 

10. Singh D. UK Approach to Financial Crisis 

Management, Transnational Law and Contemporary 

Problems, Winter, 2011. 872p. 

11. Singh D. Banking and the Role of the External 

Auditor: A Supervisory Gate Keeper? The International 

Lawyer. 2013.Vol. 47. No. 1. P. 65-97. 

 

  



64 Sciences of Europe # 48, (2020) 

МІЖНАРОДНИЙ ДОСВІД ГРОШОВО-КРЕДИТНОГО РЕГУЛЮВАННЯ ЕКОНОМІЧНЕ 

ЗРОСТАННЯ 

 

ʃʽʱʝʥʢʦ ɺ.ɸ. 

ɸʩʧʽʨʘʥʪ, ʋʥʽʚʝʨʩʠʪʝʪ ɼʌʉ ʋʢʨʘʾʥʠ, ɯʨʧʽʥʴ, ʋʢʨʘʾʥʘ 

 

INTERNATIONAL MONETARY POLICY EXPERIENCE ECONOMIC GROWTH  

 

Lishchenko V. 

PhD student, DFS University of Ukraine, Irpin, Ukraine 

 

АНОТАЦІЯ 

ʋ ʩʪʘʪʪʽ ʜʦʩʣʽʜʞʝʥʦ ʄʽʞʥʘʨʦʜʥʠʡ ʜʦʩʚʽʜ ʛʨʦʰʦʚʦ-ʢʨʝʜʠʪʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʷʢ ʚʧʣʠʚʘʻ ʥʘ ʝʢʦʥʦʤʽʯʥʝ 

ʟʨʦʩʪʘʥʥʷ ʚ ʮʽʣʦʤʫ. ɺʠʟʥʘʯʝʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʛʨʦʰʦʚʦ-ʢʨʝʜʠʪʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ 

ʚ ʫʤʦʚʘʭ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʢʠ. ʉʚʽʪʦʚʠʤ ʜʦʩʚʽʜʦʤ ʥʘʧʨʘʮʴʦʚʘʥʦ ʜʚʽ ʙʘʟʦʚʠʭ ʩʪʨʘʪʝʛʽʾ ʛʨʦʰʦʚʦ-ʢʨʝʜʠʪʥʦʛʦ 

ʨʝʛʫʣʶʚʘʥʥʷ, ʘ ʩʘʤʝ ï ʝʢʩʧʘʥʩʠʚʥʫ ʪʘ ʨʝʩʪʨʠʢʪʠʚʥʫ, ʘ ʽʥʦʜʽ ʱʝ ʚʠʦʢʨʝʤʣʶʪʴ ʦʜʥʫ ʩʪʨʘʪʝʛʽʶ ï ʟʤʽʰʘʥʫ. 

ʋʟʘʛʘʣʴʥʝʥʥʷ ʩʚʽʪʦʚʦʛʦ ʜʦʩʚʽʜʫ ʨʝʘʣʽʟʘʮʽʾ ʛʨʦʰʦʚʦ-ʢʨʝʜʠʪʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ,ʪʘʢʦʞ ʫ ʤʦʞʣʠʚʦʩʪʽ ʢʦʤʧʣʝ-

ʢʩʥʦʛʦ ʦʩʤʠʩʣʝʥʥʷ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʙʽʣʴʰ ʩʠʩʪʝʤʥʦʾ ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ ʨʝʛʫʣʶʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʽ ʧʽʜʪʨʠʤʢʠ 

ʛʨʦʰʦʚʦ-ʢʨʝʜʠʪʥʦʛʦ ʩʝʢʪʦʨʫ ʚ ʩʠʩʪʝʤʽ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʢʠ ʜʝʨʞʘʚʠ, ʘ ʪʘʢʦʞ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʦʨʽʻʥʪʠʨʘʤʠ 

ʚʽʜʥʦʩʥʦ ʦʮʽʥʶʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʦʣʽʪʠʢʠ ʚ ʘʥʘʣʽʟʦʚʘʥʽʡ ʩʬʝʨʽ, ʷʢʫ ʨʝʘʣʽʟʫʻ ʜʝʨʞʘʚʘ.. 

ABSTRACT  

The article examines the international experience of monetary regulation as affecting overall economic 

growth. The expediency of using the instruments of monetary regulation in the conditions of economic 

development is determined. Two basic monetary management strategies have been developed in the world, namely 

expansive and restrictive strategies, and sometimes they will single out one strategy - a mixed one. Generalization 

of the world experience in implementing monetary regulation, also in the possibility of comprehensive 

understanding and formation of a more systematic state policy of regulating the development and support of the 

monetary sector in the system of development of the national economy, and can also serve as a guide for evaluating 

the effectiveness of policy in the analyzed sphere, which is being implemented . 

Ключові слова: ʄʽʞʥʘʨʦʜʥʠʡ ʜʦʩʚʽʜ, ʛʨʦʰʦʚʦ-ʢʨʝʜʠʪʥʝ ʨʝʛʫʣʶʚʘʥʥʷ, ʤʦʥʝʪʘʨʥʘ ʧʦʣʽʪʠʢʘ, ʮʝʥʪʨʘ-

ʣʴʥʠʡ ʙʘʥʢ, ʝʢʦʥʦʤʽʯʥʝ ʟʨʦʩʪʘʥʥʷ. 

Keywords: International experience, monetary regulation, monetary policy, central bank, economic growth. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɻʨʦʰʦʚʦ-ʢʨʝʜʠʪʥʝ ʨʝ-

ʛʫʣʶʚʘʥʥʷ ʥʘ ʩʴʦʛʦʜʝʥʥʷ ʤʘʻ ʚʝʣʠʢʫ ʘʢʪʫʘʣʴʥʽʩʪʴ, 

ʦʩʢʽʣʴʢʠ ʜʦʩʣʽʜʞʫʶʪʴ ʙʘʛʘʪʦ ʷʢ ʟʘʨʫʙʽʞʥʠʭ ʪʘʢ ʽ ʚʽ-

ʪʯʠʟʥʷʥʠʭ ʥʘʫʢʦʚʮʽʚ ʟ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʪʦʨʽʥ, ʘʣʝ 

ʪʘʢ ʷʢ ʥʘʰʘ ʜʝʨʞʘʚʘ ʧʝʨʝʙʫʚʘʻ ʫ ʩʪʘʥʽ ʨʦʟʚʠʪʢʫ, 

ʪʦʤʫ ʧʦʪʨʽʙʥʦ ʜʦʩʣʽʜʠʪʠ ʤʽʞʥʘʨʦʜʥʠʡ ʪʘ ʟʘʧʨʦʧʦ-

ʥʫʚʘʪʠ ʜʝʢʽʣʴʢʘ ʚʘʨʽʘʥʪʽʚ ʧʦʢʨʘʱʝʥʥʷ ʨʦʟʚʠʪʢʫ 

ʝʢʦʥʦʤʽʢʠ ʪʘ ʦʙʨʘʪʠ ʪʘ ʫʜʦʩʢʦʥʘʣʠʪʠ ʧʽʜ ʩʴʦʛʦ-

ʜʝʥʥʷ , ʷʢʝ ʜʘʩʪʴ ʟʤʦʛʫ ʨʦʟʚʠʪʢʫ ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦ-

ʥʦʤʽʢʠ . ɺ ʩʪʘʪʪʽ ʤʠ ʙʫʜʝʤʦ ʨʦʟʢʨʠʚʘʪʠ ʤʽʞʥʘʨʦʜ-

ʥʠʡ ʜʦʩʚʽʜ ʛʨʦʰʦʚʦ-ʢʨʝʜʠʪʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʷʢ 

ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʜʣʷ ʚ ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ.  

ʄʽʞʥʘʨʦʜʥʠʡ ʜʦʩʚʽʜ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥ ʩʚʽʪʫ ʩʚʽʜ-

ʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʝʬʝʢʪʠʚʥʝ ʧʦʻʜʥʘʥʥʷ ʨʽʟʥʠʭ ʽʥʩʪʨʫ-

ʤʝʥʪʽʚ ʜʝʨʞʘʚʥʦʛʦ ʛʨʦʰʦʚʦ-ʢʨʝʜʠʪʥʦʛʦ ʨʝʛʫʣʶ-

ʚʘʥʥʷ ʜʘʻ ʟʤʦʛʫ ʚʠʨʽʰʠʪʠ ʧʨʦʙʣʝʤʫ ʪʠʤʯʘʩʦʚʦʾ ʥʝ-

ʩʪʘʯʽ ʣʽʢʚʽʜʥʦʩʪʽ ʬʽʥʘʥʩʦʚʠʭ ʧʦʩʝʨʝʜʥʠʢʽʚ, 

ʟʘʧʦʙʽʛʪʠ ʾʾ ʧʝʨʝʨʦʩʪʘʥʥʶ ʫ ʢʨʠʟʫ ʧʣʘʪʦʩʧʨʦʤʦʞ-

ʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʦʞʣʠ-

ʚʦʩʪʽ ʜʣʷ ʟʨʦʩʪʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʢʠ ʷʢ 

ʻʜʠʥʦʛʦ ʮʽʣʦʛʦ. 

ɸʥʘʣʽʟ ʧʫʙʣʽʢʘʮʽʡ ʪʘ ʜʦʩʣʽʜʞʝʥʴ. ʇʨʦʘʥʘʣʽʟʫ-

ʚʘʚʰʠ ʝʢʦʥʦʤʽʯʥʫ ʣʽʪʝʨʘʪʫʨʢ ʧʠʪʘʥʥʷ, ʧʦʚôʷʟʘʥʽ ʟ 

ʛʨʦʰʦʚʦ-ʢʨʝʜʠʪʥʠʤ (ʤʦʥʝʪʘʨʥʠʤ) ʨʝʛʫʣʶʚʘʥʥʷʤ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ, ʚʠʩʚʽʪʣʝʥʦ ʫ ʧʨʘʮʷʭ ʙʘʛʘ-

ʪʴʦʭ ʟʘʨʫʙʽʞʥʠʭ ʽ ʚʽʪʯʠʟʥʷʥʠʭ ʝʢʦʥʦʤʽʩʪʽʚ. ʅʘʡʚʘ-

ʛʦʤʽʰʠʡ ʚʢʣʘʜ ʚ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ ʟʨʦʙ-

ʣʝʥʦ ʚ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ: ɻ. ɸʟʘʨʝʥʢʦʚʦʾ, ʆ. ɹʝʨʝʩ-

ʣʘʚʩʴʢʘ, ʊ. ɹʦʛʜʘʥ, ɺ.ʈ. ɺʘʡʪʘ, ʅ. ɻʨʝʙʝʥʠʢ, ɸ. 

ɻʘʣʴʯʠʥʩʴʢʠʡ, ɸ. ɻʨʠʱʝʥʢʦ, ʆ. ɼʟʶʙʣʶʢ ʍ. ʂʘʨʘ-

ʫʥʘ, ʆ. ʂʽʨʻʻʚʘ, ɺ. ʂʦʟʶʢʘ, ɺ. ʄʽʱʝʥʢʘ, ɯ. ʇʦʜʢʦʣʠ-

ʟʽʥʦʾ, ɸ. ʉʦʤʠʢ , ɼʞ. ʂʝʡʥʩ , ɼ. ʉʪʨʦʩʩ-ʂʘʥʘ, ʂ. 

ɹʨʫʥʥʝʨ, ʪʘ ʽʥʰʠʭ. ʏʠʩʣʝʥʥʽ ʥʘʧʨʘʮʶʚʘʥʥʷ ʩʚʽʜ-

ʯʘʪʴ ʧʨʦ ʚʠʩʦʢʫ ʘʢʪʫʘʣʴʥʽʩʪʴ ʜʘʥʦʛʦ ʧʠʪʘʥʥʷ ʪʘ, ʚ 

ʪʦʡ ʞʝ ʯʘʩ, ʦʯʝʚʠʜʥʠʤ ʻ ʬʘʢʪ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʨʦ-

ʟʨʦʙʣʝʥʥʷ ʚ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜ-

ʭʦʜʫ ʜʦ ʚʠʚʯʝʥʥʷ ʤʽʞʥʘʨʦʜʥʦʛʦ ʜʦʩʚʽʜʫ ʛʨʦʰʦʚʦ-

ʢʨʝʜʠʪʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ. 

ʄʝʪʦʶ ʩʪʘʪʪʽ ʻ ʜʦʩʣʽʜʠʪʠ ʤʽʞʥʘʨʦʜʥʠʡ ʜʦʩʚʽʜ 

ʛʨʦʦhʚʦ-ʢʨʝʜʠʪʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʝʢʦʥʦʤʽʯʥʦʛʦ 

ʟʨʦʩʪʘʥʥʷ  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʽʩʣʷ ʧʦʯʘʪʢʫ ʩʚʽʪʦ-

ʚʦʾ ʢʨʠʟʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʧʽʜʪʨʠʤʢʠ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʚ ʋʢʨʘʾʥʽ, ʉʐɸ, ɺʝʣʠʢʦʙ-

ʨʠʪʘʥʽʾ ʪʘ ʗʧʦʥʽʾ, ʘ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫʥʠʢʥʫʪʠ 

ʬʽʥʘʥʩʦʚʦʛʦ ʢʨʘʭʫ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʩʦʶʟʫ (ɭʉ) ʩʧʦ-

ʥʫʢʘʣʘ ʧʨʦʚʽʜʥʽ ʮʝʥʪʨʘʣʴʥʽ ʙʘʥʢʠ ʙʫʪʠ ʙʽʣʴʰ ʚʽʜʚʝ-

ʨʪʠʤʠ ʽ ʧʨʦʚʦʜʠʪʠ ʘʛʨʝʩʠʚʥʫ ʛʨʦʰʦʚʦ-ʢʨʝʜʠʪʥʫ ʧʦ-

ʣʽʪʠʢʫ. 

ʉʚʽʪʦʚʦʶ ʧʨʘʢʪʠʢʦʶ ʥʘʧʨʘʮʴʦʚʘʥʦ ʜʦʚʦʣʽ ʚʘ-

ʛʦʤʠʡ ʜʦʩʚʽʜ ʜʝʨʞʘʚʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʬʫʥʢʮʽʦʥʫ-

ʚʘʥʥʷ ʛʨʦʰʦʚʦ-ʢʨʝʜʠʪʥʦʾ ʩʬʝʨʠ, ʷʢʠʡ ʩʫʪʪʻʚʦ ʜʦ-

ʧʦʚʥʶʻ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʧʦʣʦʞʝʥʥʷ ʝʬʝʢ-

ʪʠʚʥʦʛʦ ʾʾ ʨʦʟʚʠʪʢʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ, 

ʬʫʥʢʮʽʡ ʽ ʟʘʚʜʘʥʴ ʫ ʛʨʦʰʦʚʦ-ʢʨʝʜʠʪʥʦʛʦ ʟʨʦʩʪʘʥʥʷ. 

ɿʚʝʨʥʝʤʦ ʫʚʘʛʫ, ʱʦ ʚ ʤʝʞʘʭ ʛʨʦʰʦʚʦ-ʢʨʝʜʠʪ-

ʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʨʝʘʣʽʟʫʻʪʴʩʷ ʰʠʨʦʢʘ ʛʘʤʤʘ ʟʘ-

ʭʦʜʽʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʘʩʦʙʽʚ. ɿ 

ʚʩʴʦʛʦ ʮʴʦʛʦ ʧʝʨʝʣʽʢʫ ʚʘʨʪʦ ʚʠʜʽʣʠʪʠ ʥʘʡʙʽʣʴʰ 
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ʜʽʻʚʽ ʽ ʜʦʪʠʯʥʽ ʜʦ ʧʦʢʨʘʱʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʝʢʦʥʦʤʽ-

ʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ, ʘ ʪʘʢʦʞ ʟʛʨʫʧʫʚʘʪʠ ʾʭ ʟʘ ʥʘʧʨʷ-

ʤʘʤʠ: ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʦʚʫʚʘʥʦʛʦ ʤʦʥʝʪʘʨʥʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ, ʜʽʻʟʜʘʪʥʽʩʪʴ ʙʘʥʢʽʚʩʴʢʦʾ ʩʠʩʪʝʤʠ, 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʘʣʶʪʥʦʾ ʧʦʣʽʪʠʢʠ. 

ʑʦʜʦ ʛʨʦʰʦʚʦ-ʢʨʝʜʠʪʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ (ʤʦ-

ʥʝʪʘʨʥʦʾ ʧʦʣʽʪʠʢʠ), ʪʦ, ʚʽʜʦʤʦ, ʱʦ ʾʾ ʛʦʣʦʚʥʠʤ ʟʘ-

ʚʜʘʥʥʷʤ ʟ ʙʦʢʫ ʜʝʨʞʘʚʠ (ʯʝʨʝʟ ʅʘʮʽʦʥʘʣʴʥʠʡ ʙʘʥʢ) 

ʦʙʩʷʛʽʚ ʧʦʧʠʪʫ ʪʘ ʧʨʦʧʦʟʠʮʽʾ ʛʨʦʰʝʡ, ʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʪʘʢʠʤ ʯʠʥʦʤ, ʮʽʥʦʚʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ, ʝʢʦʥʦʤʽʯʥʦʛʦ 

ʟʨʦʩʪʘʥʥʷ, ʩʪʨʠʤʫʚʘʥʥʷ ʙʝʟʨʦʙʽʪʪʷ. ʉʚʽʪʦʚʠʤ ʜʦʩ-

ʚʽʜʦʤ ʥʘʧʨʘʮʴʦʚʘʥʦ ʜʚʽ ʙʘʟʦʚʠʭ ʩʪʨʘʪʝʛʽʾ ʛʨʦʰʦʚʦ-

ʢʨʝʜʠʪʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ, ʘ ʩʘʤʝ ï ʝʢʩʧʘʥʩʠʚʥʫ (ʩʫ-

ʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʦʤôʷʢʰʝʥʥʷʤ ʤʦʥʝʪʘʨʥʠʭ ʫʤʦʚ, 

ʟʥʠʞʝʥʥʷʤ ʚʽʜʩʦʪʢʦʚʠʭ ʩʪʘʚʦʢ, ʟʙʽʣʴʰʝʥʥʷʤ ʧʨʦ-

ʧʦʟʠʮʽʾ ʛʨʦʰʝʡ) ʪʘ ʨʝʩʪʨʠʢʪʠʚʥʫ (ʧʝʨʝʜʙʘʯʘʻ ʜʝʩ-

ʪʠʤʫʣʶʶʯʫ ʧʦʣʽʪʠʢʫ, ʫʧʦʚʽʣʴʥʝʥʥʷ ʽʥʬʣʷʮʽʾ, ʩʪʨʠ-

ʤʫʚʘʥʥʷ ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ) [1, c.12]. 

ɽʢʩʧʘʥʩʠʚʥʠʡ ʪʠʧ ʛʨʦʰʦʚʦ-ʢʨʝʜʠʪʥʦʛʦ ʨʝʛʫ-

ʣʶʚʘʥʥʷ ʥʘʙʫʚ ʧʦʰʠʨʝʥʥʷ ʚ ʢʨʘʾʥʘʭ ʇʽʚʥʽʯʥʦʾ 

ɸʤʝʨʠʢʠ, ʜʝ ʚʧʣʠʚ ʧʨʷʤʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʮʝʥʪʨʘʣʴ-

ʥʦʛʦ ʙʘʥʢʫ ʟʚʝʜʝʥʠʡ ʜʦ ʤʽʥʽʤʫʤʫ. ʅʘʪʦʤʽʩʪʴ, ʚ ɭʉ 

ʧʨʦʜʦʚʞʫʻ ʜʦʩʠʪʴ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʨʝ-

ʩʪʨʠʢʪʠʚʥʠʡ ʪʠʧ ʧʦʣʽʪʠʢʠ. 

ɯʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽ ʟʤʽʰʘʥʦʛʦ 

ʧʽʜʭʦʜʫ ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʝʬʝʢʪʠʚʥʦʾ ʜʝʨʞʘʚʥʦʾ ʛʨʦ-

ʰʦʚʦ-ʢʨʝʜʠʪʥʦʾ ʧʦʣʽʪʠʢʠ ʰʣʷʭʦʤ ʢʦʤʙʽʥʫʚʘʥʥʷ 

ʧʨʷʤʠʭ ʽ ʥʝʧʨʷʤʠʭ ʛʨʦʰʦʚʦ-ʢʨʝʜʠʪʥʠʭ ʽʥʩʪʨʫʤʝʥ-

ʪʽʚ, ʘʣʝ ʮʝ ʧʦʪʨʝʙʫʻ ʚʽʜʧʦʚʽʜʥʦʛʦ ʩʪʘʥʦʚʣʝʥʥʷ ʽ ʧʦ-

ʩʪʫʧʫ ʚʥʫʪʨʽʰʥʴʦʛʦ ʨʠʥʢʫ ʮʽʥʥʠʭ ʧʘʧʝʨʽʚ, ʱʦ ʩʪʘ-

ʙʽʣʴʥʦ ʬʫʥʢʮʽʦʥʫʻ. ɸ ʮʝ ʚʞʝ ʚʠʤʘʛʘʻ ʜʦʩʪʘʪʥʴʦʾ ʜʦ-

ʚʽʨʠ ʜʦ ʫʨʷʜʫ ʷʢ ʝʤʽʪʝʥʪʘ ʮʽʥʥʠʭ ʧʘʧʝʨʽʚ ʟ ʙʦʢʫ ʷʢ 

ʚʥʫʪʨʽʰʥʽʭ, ʪʘʢ ʽ ʟʦʚʥʽʰʥʽʭ ʽʥʚʝʩʪʦʨʽʚ. 

ʇʦʧʨʠ ʢʘʨʜʠʥʘʣʴʥʦ ʧʨʦʪʠʣʝʞʥʽ ʩʪʨʘʪʝʛʽʯʥʽ 

ʨʽʰʝʥʥʷ ʚ ʤʝʞʘʭ ʛʨʦʰʦʚʦ-ʢʨʝʜʠʪʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ 

ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʡ ʟʥʘʯʥʦ ʤʝʥʰ, ʥʘ ʧʝʨʰʠʡ 

ʧʦʛʣʷʜ, ʧʦʤʽʪʥʽ ʟʘʭʦʜʠ. ʅʘ ʧʨʠʢʣʘʜʫ, ʫ ʅʽʤʝʯʯʠʥʽ 

ʪʘ ʐʚʝʡʮʘʨʽʾ ʘʢʪʠʚʥʦ ʚʧʨʦʚʘʜʞʫʚʘʣʘʩʷ ʢʦ-

ʤʫʥʽʢʘʮʽʡʥʘ ʩʪʨʘʪʝʛʽʷ ʨʦʙʦʪʠ ʟ ʛʨʦʤʘʜʩʴʢʽʩʪʶ ʽ, 

ʪʠʤ ʩʘʤʠʤ, ʧʽʜʪʨʠʤʢʠ ʧʨʦʟʦʨʦʩʪʽ ʛʨʦʰʦʚʦ-ʢʨʝʜʠʪ-

ʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ, ʱʦ ʽ ʚʧʣʠʥʫʣʦ ʧʦʟʠʪʠʚʥʦ ʥʘ 

ʧʽʜʚʠʱʝʥʥʷ ʨʝʧʫʪʘʮʽʾ ʪʘ ʨʽʚʥʷ ʜʦʚʽʨʠ ʜʦ ʮʝʥʪʨʘʣʴ-

ʥʠʭ ʙʘʥʢʽʚ ʮʠʭ ʢʨʘʾʥ. ʎʽ ʚʘʞʣʠʚʽ ʝʣʝʤʝʥʪʠ ʫʩʧʽʰ-

ʥʦʩʪʽ ʤʦʥʝʪʘʨʥʦʛʦ ʨʝʞʠʤʫ, ʘ ʩʘʤʝ ʜʦʪʨʠʤʘʥʥʷ 

ʧʨʠʥʮʠʧʽʚ ʛʥʫʯʢʦʩʪʽ, ʧʨʦʟʦʨʦʩʪʽ ʪʘ ʧʽʜʟʚʽʪʥʦʩʪʽ, ʦʜ-

ʥʦʯʘʩʥʦ ʩʪʘʣʠ ʡ ʯʠ ʥʝ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤʠ ʝʣʝʤʝʥ-

ʪʘʤʠ ʽ ʨʝʞʠʤʫ ʽʥʬʣʷʮʽʡʥʦʛʦ ʪʘʨʛʝʪʫʚʘʥʥʷ ʷʢ ʦʢʨʝ-

ʤʦʛʦ ʥʦʚʦʛʦ ʥʘʧʨʷʤʫ ʤʦʥʝʪʘʨʥʦʛʦ ʨʝʞʠʤʫ [5, c.67]. 

ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʫ ʢʨʠʟʦʚʠʡ ʪʘ ʧʦʩʪʢʨʠʟʦʚʠʡ 

ʧʝʨʽʦʜ ʚʽʜʙʫʣʘʩʷ ʩʫʪʪʻʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʬʫʥʢʮʽʡ 

ʮʝʥʪʨʘʣʴʥʠʭ ʙʘʥʢʽʚ ʜʝʨʞʘʚ. ʈʦʟʫʤʽʥʥʷ ʟʥʘʯʥʠʭ 

ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ, ʧʨʘʢʪʠʯʥʦʾ ʚʽʜʩʫʪʥʦʩʪʽ ʩʪʨʠ-

ʤʫʚʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʟʥʘʯʥʦʾ ʥʝ ʢʦʥʪʨʦʣʴʦʚʘ-

ʥʦʩʪʽ ʟʘʨʦʜʞʝʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʛʣʦʙʘʣʴʥʠʭ ʬʽʥʘʥʩʦ-

ʚʦʝʢʦʥʦʤʽʯʥʠʭ ʢʨʠʟ, ʫʨʷʜʠ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥ ʟʥʘʯʥʦ 

ʨʦʟʰʠʨʠʣʠ ʬʫʥʢʮʽʾ ʮʝʥʪʨʘʣʴʥʠʭ ʙʘʥʢʽʚ ʪʘ ʟʤʽʩʪʠʣʠ 

ʧʨʽʦʨʠʪʝʪʠ ʾʭ ʜʽʷʣʴʥʦʩʪʽ ʟ ʮʽʥʦʚʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʜʦ 

ʩʧʨʠʷʥʥʷ ʝʢʦʥʦʤʽʯʥʦʤʫ ʟʨʦʩʪʘʥʥʶ ʽ ʟʘʙʝʟʧʝʯʝʥʥʶ 

ʬʽʥʘʥʩʦʚʦʾ ʩʪʽʡʢʦʩʪʽ ʥʘ ʬʦʥʽ ʜʦʩʷʛʥʝʥʥʷ ʧʦʚʥʦʾ ʟʘʡ-

ʥʷʪʦʩʪʽ (ɸʚʩʪʨʘʣʽʷ, ɯʟʨʘʾʣʴ, ʉʐɸ, ʉʣʦʚʘʯʯʠʥʘ, 

ʐʚʝʮʽʷ), ʩʧʨʠʷʥʥʷ ʩʪʽʡʢʦʤʫ ʝʢʦʥʦʤʽʯʥʦʤʫ ʟʨʦʩ-

ʪʘʥʥʶ ʪʘ ʝʢʦʥʦʤʽʯʥʽʡ ʧʦʣʽʪʠʮʽ ʫʨʷʜʫ (ɸʚʩʪʨʘʣʽʷ, 

ɻʨʫʟʽʷ, ɯʟʨʘʾʣʴ, ʐʚʝʡʮʘʨʽʷ, ʐʚʝʮʽʷ, ʉʣʦʚʘʯʯʠʥʘ, 

ʊʫʨʝʯʯʠʥʘ, ʋʛʦʨʱʠʥʘ, ʏʝʭʽʷ, ʋʢʨʘʾʥʘ), ʜʦʩʷʛʥʝʥʥʷ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʙʘʥʢʽʚʩʴʢʦ-ʬʽʥʘʥʩʦʚʦʾ ʩʠʩʪʝʤʠ (ɹʽʣʦ-

ʨʫʩʴ, ɹʨʘʟʠʣʽʷ, ɸʥʛʣʽʷ, ɻʨʫʟʽʷ, ɺʽʨʤʝʥʽʷ, ʇʦʣʴʱʘ, 

ɯʟʨʘʾʣʴ, ɯʩʣʘʥʜʽʷ, ʅʽʤʝʯʯʠʥʘ, ʅʦʨʚʝʛʽʷ, ʈʦʩʽʷ, ʄʝʢ-

ʩʠʢʘ, ʉʐɸ, ʐʚʝʮʽʷ, ʏʝʭʽʷ, ʋʢʨʘʾʥʘ), ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʣʘʪʽʞʥʠʭ ʩʠʩʪʝʤ 

(ɹʽʣʦʨʫʩʴ, ʅʽʤʝʯʯʠʥʘ, ʈʦʩʽʷ, ʉʐɸ, ɺʽʨʤʝʥʽʷ, ʏʠʣʽ, 

ʗʧʦʥʽʷ, ʄʝʢʩʠʢʘ, ʇʦʣʴʱʘ, ʐʚʝʮʽʷ) [2, c.237]. ɿʚʠ-

ʯʘʡʥʦ, ʱʦ ʥʘ ʧʨʘʢʪʠʮʽ ʚ ʧʦʚʥʽʡ ʤʽʨʽ ʟʘʙʝʟʧʝʯʠʪʠ 

ʟʤʽʱʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʽ ʟʘʚʜʘʥʴ ʮʝʥʪʨʦʙʘʥʢʽʚ, ʘ 

ʪʘʢʦʞ ʨʝʘʣʽʟʫʚʘʪʠ ʟʘʟʥʘʯʝʥʽ ʛʣʦʙʘʣʴʥʽ ʬʽʥʘʥʩʦʚʦ-

ʝʢʦʥʦʤʽʯʥʽ ʽʥʪʝʨʝʩʠ ʫ ʨʽʟʥʠʭ ʜʝʨʞʘʚʘʭ ʚʜʘʣʦʩʷ ʚ 

ʦʜʥʘʢʦʚʽʡ ʤʽʨʽ ʥʝ ʚʩʶʜʠ, ʱʦ ʟʘʩʚʽʜʯʫʻ ʟʘʣʝʞʥʽʩʪʴ 

ʛʨʦʰʦʚʦ-ʢʨʝʜʠʪʥʦʾ ʧʦʣʽʪʠʢʠ ʫʨʷʜʫ ʡ ʚʽʜ ʚʧʣʠʚʫ 

ʥʠʟʢʠ ʽʥʰʠʭ ʯʠʥʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʜʽʻʟʜʘʪʥʽʩʪʶ ʘʣʴʪʝʨ-

ʥʘʪʠʚʥʠʭ ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʯʠ, ʥʘʚʧʘʢʠ, ʥʝ ʚʠʢʦʨʠ-

ʩʪʦʚʫʚʘʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ. 

ɻʦʣʦʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʛʨʦʰʦʚʦ-ʢʨʝʜʠʪʥʦʾ 

ʧʦʣʽʪʠʢʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʙʘʥʢʫ ʂʘʥʘʜʠ ʻ ʟʤʽʥʘ ʦʨʽʻ-

ʥʪʠʨʫ ʩʪʘʚʢʠ ʦʚʝʨʥʘʡʪ ï ʩʝʨʝʜʥʴʦʨʠʥʢʦʚʦʾ ʩʪʘʚʢʠ, 

ʟʘ ʷʢʦʾ ʦʩʥʦʚʥʽ ʬʽʥʘʥʩʦʚʽ ʽʥʩʪʠʪʫʪʠ ʡ ʚʝʣʠʢʽ ʢʦʨʧʦ-

ʨʘʮʽʾ ʟʜʽʡʩʥʶʶʪʴ ʤʽʞ ʩʦʙʦʶ ʚʟʘʻʤʥʽ ʧʦʟʠʢʠ ʥʘ ʢʦ-

ʨʦʪʢʦʩʪʨʦʢʦʚʠʡ ʧʝʨʽʦʜ. ɿʤʽʥʠ ʮʴʦʛʦ ʦʨʽʻʥʪʠʨʫ 

ʚʧʣʠʚʘʶʪʴ ʷʢ ʥʘ ʦʙʤʽʥʥʠʡ ʢʫʨʩ ʢʘʥʘʜʩʴʢʦʛʦ ʜʦ-

ʣʘʨʘ, ʪʘʢ ʽ ʥʘ ʽʥʰʽ ʧʨʦʮʝʥʪʥʽ ʩʪʘʚʢʠ, ʨʽʚʝʥʴ ʷʢʠʭ ʚʠ-

ʟʥʘʯʘʻʪʴʩʷ ʤʦʥʝʪʘʨʥʠʤʠ ʫʤʦʚʘʤʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʢʘʥʘʜʩʴʢʦʾ ʝʢʦʥʦʤʽʢʠ. 

ɻʨʦʰʦʚʦ-ʢʨʝʜʠʪʥʫ ʧʦʣʽʪʠʢʫ ʚ ʗʧʦʥʽʾ ʨʦʟʨʦʙ-

ʣʷʻ ʪʘ ʧʨʦʚʦʜʠʪʴ ɹʘʥʢ ʗʧʦʥʽʾ, ʛʦʣʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ 

ʷʢʦʛʦ ʻ ʩʪʠʤʫʣʶʚʘʥʥʷ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʝʢʦʥʦʤʽʢʠ ʰʣʷʭʦʤ ʧʽʜʪʨʠʤʘʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʮʽʥ. 

ɿʘʢʦʥʦʜʘʚʩʪʚʦʤ ʮʽʻʾ ʢʨʘʾʥʠ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʮʝʥʪʨʦ-

ʙʘʥʢ ʨʦʟʨʦʙʣʷʻ ʽ ʧʨʦʚʦʜʠʪʴ ʛʨʦʰʦʚʦ-ʢʨʝʜʠʪʥʫ 

ʧʦʣʽʪʠʢʫ ʷʢ ʥʝʟʘʣʝʞʥʘ ʽʥʩʪʠʪʫʮʽʷ. ɹʘʥʢ ʤʦʥʦ-

ʧʦʣʴʥʦ ʝʤʽʪʫʻ ʙʘʥʢʥʦʪʠ, ʘ ʦʙʩʷʛ ʝʤʽʩʽʾ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʤʽʥʽʩʪʝʨʩʪʚʦʤ ʬʽʥʘʥʩʽʚ ʪʘ ʧʦʛʦʜʞʫʻʪʴʩʷ ʟ ʫʨʷʜʦʤ. 

ʈʝʟʝʨʚʠ ʮʝʥʪʨʘʣʴʥʦʛʦ ʙʘʥʢʫ 157 ʗʧʦʥʽʾ ʩʢʣʘʜʘ-

ʶʪʴʩʷ ʽʟ ʟʦʣʦʪʦʛʦ ʟʘʧʘʩʫ, ʜʝʨʞʘʚʥʠʭ ʮʽʥʥʠʭ ʧʘ-

ʧʝʨʽʚ, ʢʦʤʝʨʮʽʡʥʠʭ ʚʝʢʩʝʣʽʚ ʪʘ ʽʥʦʟʝʤʥʦʾ ʚʘʣʶʪʠ. 

ʗʢ ʬʽʥʘʥʩʦʚʠʡ ʘʛʝʥʪ ʫʨʷʜʫ ʮʷ ʫʧʦʚʥʦʚʘʞʝʥʘ ʽʥʩʪʠ-

ʪʫʮʽʷ ʟʜʽʡʩʥʶʻ ʢʝʨʽʚʥʠʮʪʚʦ ʜʝʨʞʘʚʥʠʤʠ ʬʦʥʜʘʤʠ, 

ʟʘʡʤʘʻʪʴʩʷ ʚʘʣʶʪʥʦʬʽʥʘʥʩʦʚʦʶ ʜʽʷʣʴʥʽʩʪʶ, ʩʧʨʷ-

ʤʦʚʘʥʦʶ ʥʘ ʩʪʘʙʽʣʽʟʘʮʽʶ ʢʫʨʩʫ ʥʘʮʽʦʥʘʣʴʥʦʾ ʚʘ-

ʣʶʪʠ [3, c.87]. 

ɺ ʋʢʨʘʾʥʽ ɻʨʦʰʦʚʦ-ʢʨʝʜʠʪʥʝ ʨʝʛʫʣʶʚʘʥʥʷ, 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʅʘʮʽʦʥʘʣʴʥʠʤ ʙʘʥʢʦʤ ʋʢʨʘʾʥʠ, ʻ ʦʜ-

ʥʠʤ ʟ ʩʢʣʘʜʦʚʠʭ ʝʢʦʥʦʤʽʯʥʦʾ ʧʦʣʽʪʠʢʠ ʜʝʨʞʘʚʠ ʽ 

ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʩʫʢʫʧʥʽʩʪʴ ʟʘʭʦʜʽʚ, ʥʘʧʨʘʚʣʝ-

ʥʠʭ ʥʘ ʟʤʽʥʫ ʨʽʚʥʷ ʚʽʜʩʦʪʢʦʚʠʭ ʩʪʘʚʦʢ, ʛʨʦʰʦʚʦʾ 

ʤʘʩʠ ʚ ʦʙʦʨʦʪʽ, ʦʙʩʷʛʽʚ ʢʨʝʜʠʪʽʚ ʪʘ ʽʥʰʠʭ ʧʦʢʘʟʥʠ-

ʢʽʚ ʛʨʦʰʦʚʦʛʦ ʦʙʽʛʫ ʽ ʨʠʥʢʫ ʧʦʟʠʢʦʚʠʭ ʢʘʧʽʪʘʣʽʚ. 

ɺʦʥʦ ʥʘʧʨʘʚʣʝʥʝ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʩʪʘʙʽʣʴʥʦʛʦ ʝʢʦ-

ʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ, ʙʝʟʨʦʙʽʪʪʷ ʪʘ ʥʠʟʴʢʦʛʦ ʨʽʚʥʷ 

ʽʥʬʣʷʮʽʾ. ɺ ʟʘʢʦʥʘʭ ʧʨʦ ʅʘʮʽʦʥʘʣʴʥʠʡ ʙʘʥʢ ʦʩʦʙ-

ʣʠʚʦ ʧʽʜʢʨʝʩʣʶʻʪʴʩʷ ʾʭ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʩʪʘʙʽʣʴ-

ʥʽʩʪʴ ʛʨʦʰʦʚʦʛʦ ʦʙʦʨʦʪʫ ʽ ʢʫʨʩʫ ʥʘʮʽʦʥʘʣʴʥʦʾ ʚʘ-

ʣʶʪʠ. 

ɺ ɯʪʘʣʽʾ ʦʩʥʦʚʥʠʤ ʝʣʝʤʝʥʪʦʤ ʧʽʜʪʨʠʤʢʠ ʩʽʣʴʩʴ-

ʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʦʚʘʨʦʚʠʨʦʙʥʠʢʽʚ ʩʪʘʣʘ ʩʠʩʪʝʤʘ 

ʢʨʝʜʠʪʥʦʾ ʢʦʦʧʝʨʘʮʽʾ, ʱʦ ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʽ ʨʦʟʚʠʥʝʥʘ 

ʟʘʚʜʷʢʠ ʙʶʜʞʝʪʥʦ-ʬʽʥʘʥʩʦʚʽʡ ʧʽʜʪʨʠʤʮʽ. ʋ ɼʘʥʽʾ 

ʜʝʨʞʘʚʘ ʥʘʜʘʻ ʬʽʥʘʥʩʦʚʦ-ʢʨʝʜʠʪʥʽ ʛʘʨʘʥʪʽʾ ʬʝʨʤʝ-

ʨʘʤ ʥʘ ʾʭʥʽ ʧʦʟʠʢʠ ʪʘ ʧʽʣʴʛʦʚʽ ʢʨʝʜʠʪʠ ʤʦʣʦʜʠʤ 
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ʬʝʨʤʝʨʘʤ, ʱʦ ʧʨʠʜʙʘʣʠ ʚʣʘʩʥʝ ʛʦʩʧʦʜʘʨʩʪʚʦ [4, 

c.241]. 

ɺ ʥʠʟʮʽ ʽʥʰʠʭ ʜʝʨʞʘʚ ʩʪʚʦʨʝʥʽ ʪʘ ʫʩʧʽʰʥʦ 

ʬʫʥʢʮʽʦʥʫʶʪʴ ʨʽʟʥʦʛʦ ʨʦʜʫ ʘʛʝʥʪʩʪʚʘ ʢʨʝʜʠʪʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʩʧʝʮʽʘʣʽʟʘʮʽʻʶ ʷʢʠʭ ʻ ʥʘʜʘʥʥʷ ʧʦ-

ʨʫʢʠ, ʛʘʨʘʥʪʫʚʘʥʥʷ ʚʠʢʦʥʘʥʥʷ ʧʦʟʠʯʘʣʴʥʠʢʘʤʠ ʟʦ-

ʙʦʚôʷʟʘʥʴ ʟʘ ʢʨʝʜʠʪʥʠʤʠ ʽ ʣʽʟʠʥʛʦʚʠʤʠ ʜʦʛʦʚʦʨʘʤʠ 

ʧʨʠ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʥʝʦʙʭʽʜʥʦʛʦ ʟʘʩʪʘʚʥʦʛʦ ʟʘʙʝʟʧʝ-

ʯʝʥʥʷ ʩʫʙôʻʢʪʽʚ ʙʽʟʥʝʩʫ. 

ɺ ʝʢʦʥʦʤʽʯʥʦ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ ʧʨʠ ʨʝʛʫʣʶ-

ʚʘʥʥʽ ʛʨʦʰʦʚʦ-ʢʨʝʜʠʪʥʦʾ ʩʬʝʨʠ ʯʝʨʝʟ ʙʘʥʢʽʚʩʴʢʫ 

ʩʠʩʪʝʤʫ ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʪʘʢʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʷʢ 

ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʩʦʪʢʦʚʦʶ ʩʪʘʚʢʦʶ. ɼʦ ʧʨʠʢʣʘʜʫ, ʚ 

ɸʚʩʪʨʘʣʽʾ ʨʦʟʤʽʨʠ ʧʽʣʴʛʦʚʦʾ ʩʪʘʚʢʠ ʢʨʝʜʠʪʫ ʪʘ ʙʶʜ-

ʞʝʪʥʦʾ ʢʦʤʧʝʥʩʘʮʽʾ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʧʨʷʤʽʡ ʟʘʣʝʞ-

ʥʦʩʪʽ ʚʽʜ ʧʨʦʮʝʥʪʥʦʾ ʩʪʘʚʢʠ ʙʘʥʢʫ, ʫ ʌʨʘʥʮʽʾ ï ʧʽʣʴ-

ʛʦʚʘ ʩʪʘʚʢʘ ʬʽʢʩʦʚʘʥʘ, ʘ ʩʪʘʚʢʘ ʙʘʥʢʫ ʚʧʣʠʚʘʻ ʣʠʰʝ 

ʥʘ ʦʙʩʷʛ ʙʶʜʞʝʪʥʦʾ ʢʦʤʧʝʥʩʘʮʽʾ [2, c. 197]. 

ʋ ʜʽʷʣʴʥʦʩʪʽ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʦʤʝʨʮʽʡʥʠʭ ʙʘʥʢʽʚ 

ʽʩʥʫʻ ʧʨʘʢʪʠʢʘ ʧʦʻʜʥʘʥʥʷ ʢʨʝʜʠʪʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʟ 

ʤʦʞʣʠʚʽʩʪʶ ʚʭʦʜʞʝʥʥʷ ʙʘʥʢʫ ʫ ʚʣʘʩʥʠʡ ʢʘʧʽʪʘʣ 

ʧʽʜʧʨʠʻʤʩʪʚʘ. ɭʚʨʦʧʝʡʩʴʢʽ ʢʦʤʝʨʮʽʡʥʽ ʙʘʥʢʠ ʯʘʩʪʦ 

ʘʜʤʽʥʽʩʪʨʫʶʪʴ ʩʫʙʩʠʜʽʾ ʪʘ ʜʦʪʘʮʽʾ, ʷʢʽ ʥʘʜʘʥʽ ʫʨʷ-

ʜʦʤ ʘʙʦ ʦʨʛʘʥʘʤʠ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ, ʥʘʤʘ-

ʛʘʶʪʴʩʷ ʜʦʜʘʪʠ ʾʭ ʜʦ ʩʚʦʛʦ ʧʘʢʝʪʫ ʧʦʩʣʫʛ. 

ʆʯʝʚʠʜʥʦ, ʱʦ ʪʘʢʦʛʦ ʨʦʜʫ ʟʘʭʦʜʠ, ʦʩʦʙʣʠʚʦ 

ʧʦʚôʷʟʘʥʽ ʟ ʩʧʽʚʬʽʥʘʥʩʫʚʘʥʥʷʤ ʢʘʧʽʪʘʣʫ ʩʫʙôʻʢʪʽʚ 

ʙʽʟʥʝʩʫ, ʧʦʟʠʪʠʚʥʦ ʧʦʟʥʘʯʘʶʪʴʩʷ ʥʘ ʧʘʨʘʤʝʪʨʘʭ ʬʽ-

ʥʘʥʩʦʚʦʾ ʙʝʟʧʝʢʠ ʩʫʙôʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʱʦ ʦʜ-

ʥʦʯʘʩʥʦ ʻ ʜʦʜʘʪʢʦʚʠʤ ʛʘʨʘʥʪʫʚʘʥʥʷʤ ʙʝʟʧʝʢʠ ʨʦʟ-

ʨʘʭʫʥʢʽʚ ʪʘ ʟʦʙʦʚôʷʟʘʥʴ ʟʘ ʧʣʘʪʝʞʘʤʠ. 

ʄʦʞʣʠʚʽʩʪʴ ʫʟʘʛʘʣʴʥʝʥʥʷ ʩʚʽʪʦʚʦʛʦ ʜʦʩʚʽʜʫ 

ʨʝʘʣʽʟʘʮʽʾ ʛʨʦʰʦʚʦ-ʢʨʝʜʠʪʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʧʦʣʷ-

ʛʘʻ ʪʘʢʦʞ ʫ ʤʦʞʣʠʚʦʩʪʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʩʤʠʩʣʝʥʥʷ 

ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʙʽʣʴʰ ʩʠʩʪʝʤʥʦʾ ʜʝʨʞʘʚʥʦʾ ʧʦʣʽ-

ʪʠʢʠ ʨʝʛʫʣʶʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʽ ʧʽʜʪʨʠʤʢʠ ʛʨʦʰʦʚʦ-

ʢʨʝʜʠʪʥʦʛʦ ʩʝʢʪʦʨʫ ʚ ʩʠʩʪʝʤʽ ʬʽʥʘʥʩʦʚʦʾ ʙʝʟʧʝʢʠ 

ʜʝʨʞʘʚʠ, ʘ ʪʘʢʦʞ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʦʨʽʻʥʪʠʨʘʤʠ ʚʽʜ-

ʥʦʩʥʦ ʦʮʽʥʶʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʦʣʽʪʠʢʠ ʚ ʘʥʘʣʽʟʦ-

ʚʘʥʽʡ ʩʬʝʨʽ, ʷʢʫ ʨʝʘʣʽʟʫʻ ʜʝʨʞʘʚʘ. 

ɺʠʩʥʦʚʢʠ. ɼʦʩʣʽʜʠʚʰʠ ʤʽʞʥʘʨʦʜʥʠʡ ʜʦʩʚʽʜ 

ʛʨʦʰʦʚʦ-ʢʨʝʜʠʪʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʤʦʞʥʘ ʟʘʧʦʟʠ-

ʯʠʪʠ ʜʝʷʢʽ ʤʦʤʝʥʪʠ. ɹʽʣʴʰʽʩʪʴ ʢʨʘʾʥ ʪʘ ʾʭ ʮʝʥʪʨʘʣʴ-

ʥʠʭ ʙʘʥʢʽʚ ʢʦʥʮʝʥʪʨʫʶʪʴ ʫʚʘʛʫ ʥʘ ʟʙʝʨʝʞʝʥʥʽ ʩʪʘ-

ʙʽʣʴʥʦʩʪʽ ʛʨʦʰʦʚʦʛʦ ʦʙʽʛʫ, ʥʘ ʧʦʩʠʣʝʥʥʽ ʩʪʠʤʫʣʶ-

ʶʯʦʛʦ ʭʘʨʘʢʪʝʨʫ ʛʨʦʰʦʚʦ-ʢʨʝʜʠʪʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ 

ʰʣʷʭʦʤ ʧʦʻʜʥʘʥʥʷ ʩʪʠʤʫʣʶʶʯʠʭ ʟʘʭʦʜʽʚ (ʥʘʨʦʱʫ-

ʚʘʥʥʷ ʣʽʢʚʽʜʥʦʩʪʽ ʽ ʟʥʠʞʝʥʥʷ ʧʨʦʮʝʥʪʥʠʭ ʩʪʘʚʦʢ) ʽ 

ʦʙʤʝʞʫʶʯʠʭ ʟʘʭʦʜʽʚ (ʢʦʥʪʨʦʣʴ ʝʤʽʩʽʡʥʦʛʦ ʬʽʥʘʥʩʫ-

ʚʘʥʥʷ ʜʝʬʽʮʠʪʫ ʙʶʜʞʝʪʫ, ʨʝʛʫʣʶʚʘʥʥʷ ʧʨʦʧʦʟʠʮʽʾ 

ʙʘʥʢʽʚʩʴʢʠʭ ʛʨʦʰʝʡ, ʧʨʦʚʝʜʝʥʥʷ ʘʥʪʠʽʥʬʣʷʮʽʡʥʦʾ 

ʪʘ ʚʘʣʶʪʥʦ-ʢʫʨʩʦʚʦʾ ʧʦʣʽʪʠʢʠ). 
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АННОТАЦИЯ 

ɺ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʥʳ ʧʨʦʙʣʝʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʝʜʧʨʠʷʪʠʡ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ ʩ ʮʝʣʴʶ ʧʦ-

ʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʚʠʪʠʷ. ʉʜʝʣʘʥʳ ʚʳʚʦʜʳ, ʯʪʦ ʨʝʘʣʠʟʘʮʠʷ ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʝʨ ʙʫʜʝʪ ʩʧʦʩʦʙ-

ʩʪʚʦʚʘʪʴ ʧʦʚʳʰʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʘʢʪʠʚʠʟʘʮʠʠ ʨʝʰʝʥʠʡ ʩʦ-

ʮʠʘʣʴʥʳʭ ʚʦʧʨʦʩʦʚ ʚ ʠʥʪʝʨʝʩʘʭ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ. 
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ABSTRACT 

The work explored the problems of supporting enterprises of the agricultural sector of the economy in order 

to increase the efficiency of development. It has been concluded that the implementation of the proposed measures 

will contribute to increasing the productivity of agricultural enterprises and strengthening solutions to social issues 

for the benefit of the rural population. 

Ключевые слова: ʘʛʨʘʨʥʘʷ ʧʦʣʠʪʠʢʘ, ɸʇʂ, ʛʦʩʫʜʘʨʩʪʚʦ, ʤʘʣʦʝ ʠ ʩʨʝʜʥʝʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ, ʪʝʭ-

ʥʦʣʦʛʠʠ.  

Keywords: agricultural policy, agro-industrial complex, state, small and medium entrepreneurship, technol-

ogies. 

 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʦʩʦ-

ʙʝʥʥʦ ʚʘʞʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʫʩʠʣʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʡ ʧʦʜʜʝʨʞʢʠ ʚ ʨʘʟʚʠʪʠʠ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʧʨʝʜ-

ʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ɸʇʂ, ʘ ʪʘʢʞʝ ʫʩʠʣʝʥʠʝ ʤʝʨ ʜʣʷ 

ʫʥʠʯʪʦʞʝʥʠʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʙʘʨʴʝʨʦʚ ʧʨʠ ʨʝʘ-

ʣʠʟʘʮʠʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɼʦ-

ʩʪʫʧʥʦʩʪʴ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʫ ʥʝ-

ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ. ɺ ʦʩʫʱʝʩʪʚʣʷʝʤʦʡ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʧʦʣʠʪʠʢʝ ʧʦ ʬʠʥʘʥʩʦʚʦʤʫ ʦʟʜʦʨʦʚʣʝʥʠʶ ʩʝʣʴ-

ʭʦʟʧʨʝʜʧʨʠʷʪʠʡ ʥʫʞʥʦ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ 

ʨʘʟʤʝʨʳ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ.  

ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʝʡʰʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚʦ ʚʩʝʭ 

ʨʝʛʠʦʥʘʭ ʜʦʣʞʥʦ ʩʪʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʥʩʫʣʴʪʘ-

ʮʠʦʥʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʪʦ ʝʩʪʴ ʫʩʢʦʨʝʥʠʝ ʨʘʟʚʠʪʠʷ 

ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, 

ʚʚʦʜ ʚ ʜʝʡʩʪʚʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɺʩʝ ʵʪʦ ʧʦʤʦ-

ʞʝʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ ʧʦʣʫ-

ʯʠʪʴ ʥʫʞʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʜʘʥʥʳʝ ʠ ʥʘ ʦʩʥʦʚʝ 

ʵʪʦʛʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʪʨʝʙʣʝʥʠʷ ʨʝʩʫʨ-

ʩʦʚ ʩ ʫʯʝʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʠʥʘʥʩʦʚʳʭ ʠʥʩʪʨʫ-

ʤʝʥʪʦʚ.  

ɻʦʩʫʜʘʨʩʪʚʫ ʚʘʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʥʘ ʜʘʥʥʦʤ 

ʵʪʘʧʝ ʚʟʘʠʤʦʚʳʛʦʜʥʳʡ ʦʙʤʝʥ ʤʝʞʜʫ ɸʇʂ ʠ ʦʪʨʘʩ-

ʣʷʤʠ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʩʨʝʜʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɼʣʷ 

ʵʪʦʛʦ ʚʘʞʥʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʪʘʢʠʝ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʝ ʨʳʯʘʛʠ, ʢʘʢ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʝ ʠ ʢʨʝʜʠʪʦʚʘʥʠʝ. 

ʂʨʝʜʠʪʳ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤʫ ʢʦʤʧʣʝʢʩʫ ʪʨʝʙʫ-

ʶʪʩʷ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡ-

ʩʪʚʝ ʠʤʝʝʪ ʩʝʟʦʥʥʳʡ ʭʘʨʘʢʪʝʨ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʢʨʝ-

ʜʠʪʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʯʠʪʳʚʘʪʴ ʥʘ ʚʝʩʴ ʧʝ-

ʨʠʦʜ ʧʨʦʠʟʚʦʜʩʪʚʘ [1].  

ʆʢʦʣʦ ʧʦʣʦʚʠʥʳ ʩʨʝʜʩʪʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʛʦʩʫ-

ʜʘʨʩʪʚʦʤ ʥʘ ʧʦʜʜʝʨʞʢʫ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʫʭʦ-

ʜʠʪ ʥʘ ʫʧʣʘʪʫ ʧʨʦʮʝʥʪʦʚ ʧʦ ʢʨʝʜʠʪʘʤ, ʢʦʪʦʨʳʝ 

ʚʟʷʪʳ ʚ ʢʦʤʤʝʨʯʝʩʢʠʭ ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ. ɺ 

ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʢʨʝʜʠʪʦʨʩʢʘʷ ʟʘʜʦʣʞʝʥʥʦʩʪʴ ʫʚʝ-

ʣʠʯʠʚʘʝʪʩʷ, ʦʙʲʝʤʳ ʚʳʜʝʣʝʥʥʳʭ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ 

ʪʦʞʝ ʜʦʣʞʥʳ ʨʘʩʪʠ. ʇʣʶʩʦʤ ʢʦ ʚʩʝʤʫ ʚʳʩʪʫʧʘʝʪ 

ʦʯʝʥʴ ʥʠʟʢʘʷ ʜʦʭʦʜʥʦʩʪʴ ʩʝʣʴʭʦʟʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠ-

ʪʝʣʝʡ, ʧʦʥʠʞʝʥʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʢʨʝʜʠʪʦʚ, ʚʳʩʦʢʘʷ 

ʟʘʢʨʝʜʠʪʦʚʘʥʥʦʩʪʴ, ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʜʘʣʴʥʝʡʰʝʝ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʢʨʝʜʠʪʥʦʡ ʩʠʩʪʝʤʳ ʚ ʯʘʩʪʠ 

ʚʚʝʜʝʥʠʷ ʩʧʝʮʠʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʢʨʝʜʠʪʦʚʘʥʠʷ ʩ ʧʦ-

ʥʠʞʝʥʥʦʡ ʧʨʦʮʝʥʪʥʦʡ ʩʪʘʚʢʦʡ ʜʣʷ ʘʛʨʘʨʥʳʭ ʧʨʦʠʟ-

ʚʦʜʠʪʝʣʝʡ ʩ ʮʝʣʴʶ ʫʚʝʣʠʯʝʥʠʷ ʠʭ ʢʦʣʠʯʝʩʪʚʘ. 

ʄʝʨʳ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʦʜʜʝʨʞʢʠ ʚʘʞʥʳ ʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ 

ɸʇʂ. ɺʳʩʦʢʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ, ʥʠʟʢʦʝ ʢʘʯʝʩʪʚʦ, ʥʝ-

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʦʪʩʫʪʩʪʚʠʝ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʡ ʩʣʫʞʙʳ ʤʘʨʢʝʪʠʥʛʘ ʚʳʟʳʚʘʝʪ ʧʨʦʙʣʝʤʳ 

ʧʨʦʜʘʞʠ ʧʨʦʜʫʢʮʠʠ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʪʦ-

ʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 

ʇʨʦʙʣʝʤʘ ʩʙʳʪʘ ʪʘʢʞʝ ʦʩʣʦʞʥʷʝʪʩʷ ʠ ʪʝʤ, ʯʪʦ 

ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʳʡ ʩʧʨʦʩ ʩʦ ʩʪʦʨʦʥʳ ʧʦʪʨʝʙʠʪʝʣʷ 

ʷʚʣʷʝʪʩʷ ʥʝʚʳʩʦʢʠʤ. ʉʝʛʦʜʥʷ ʪʨʝʙʫʝʪʩʷ ʢʦʤʧʣʝʢʩ-

ʥʳʡ ʧʦʜʭʦʜ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ, 

ʛʘʨʘʥʪʠʨʦʚʘʥʠʝ ʠ ʧʨʘʚʦʚʫʶ ʟʘʱʠʪʫ ʜʣʷ ʪʦʚʘʨʦʧʨʦ-

ʠʟʚʦʜʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʝ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ 

ʩʣʫʞʙʳ ʤʘʨʢʝʪʠʥʛʘ ʧʦ ʩʙʳʪʫ ʧʨʦʜʫʢʮʠʠ [2]. 

ʊʘʢʞʝ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʛʦʩʫʜʘʨ-

ʩʪʚʦ ʢʦʩʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʜʦʣʞʥʦ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷ-

ʥʠʝ ʥʘ ʩʧʨʦʩ ʠ ʧʨʝʜʣʦʞʝʥʠʝ ʘʛʨʘʨʥʳʭ ʪʦʚʘʨʦʚ, ʩʧʦ-

ʩʦʙʩʪʚʦʚʘʪʴ ʦʙʤʝʥʫ ʤʝʞʜʫ ʦʪʨʘʩʣʷʤʠ ʘʛʨʦʧʨʦ-

ʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚ ʥʠʭ ʨʘʚʥʳʭ 

ʫʩʣʦʚʠʡ ʧʦ ʧʦʣʫʯʝʥʠʶ ʜʦʭʦʜʦʚ, ʩʣʝʜʠʪʴ ʟʘ ʩʦʮʠ-

ʘʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʟʘʙʦ-

ʪʠʪʴʩʷ ʦʙ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  

ʊʨʝʙʫʝʪʩʷ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʥʫʞʥʦ ʧʦ-

ʵʪʘʧʥʦ ʫʭʦʜʠʪʴ ʦʪ ʫʢʦʨʝʥʠʚʰʝʡʩʷ ʩʠʩʪʝʤʳ ʛʦʩʧʦʜ-

ʜʝʨʞʢʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʢʦʪʦʨʘʷ ʦʨʠʝʥʪʠʨʦ-

ʚʘʥʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʥʘ ʜʦʪʘʮʠʠ ʚ ʧʨʦʠʟʚʦʜ-

ʩʪʚʦ, ʚʦʟʤʝʱʝʥʠʝ ʯʘʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʪʨʘʪ ʠ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʢʨʝʜʠʪʦʚʘʥʠʝ. ʅʫʞʥʦ ʩʦʟʜʘʚʘʪʴ 

ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʫʶ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʜʝʣʘʪʴ 

ʫʧʦʨ ʥʘ ʪʦ, ʯʪʦʙʳ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʩʧʨʦʩ ʥʘʩʝʣʝʥʠʷ 

ʥʘ ʩʝʣʴʭʦʟʧʨʦʜʫʢʮʠʶ ʧʨʦʜʫʢʮʠʶ ʠ ʧʨʦʜʦʚʦʣʴ-

ʩʪʚʠʝ, ʨʘʟʚʠʪʠʝ ʨʳʥʦʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʠʥ-

ʬʦʨʤʘʮʠʠ, ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʫʶ, ʚʳʙʦʨʦʯʥʫʶ ʧʦʜ-

ʜʝʨʞʢʫ ʜʦʭʦʜʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʧʨʦ-

ʠʟʚʦʜʠʪʝʣʝʡ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ 

ʢʨʝʜʠʪʦʚʘʥʠʷ.  

ʆʜʥʠʤʠ ʠʟ ʚʘʞʥʝʡʰʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʦʚʝʨ-

ʰʝʥʩʪʚʦʚʘʥʠʷ ʛʦʩʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡ-

ʩʪʚʘ ʚʳʩʪʫʧʘʶʪ ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʝ ʬʠʥʘʥʩʠʨʦʚʘ-

ʥʠʝ ʠ ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ. ʆʥʠ ʧʦ-

ʤʦʛʘʶʪ ʨʘʩʰʠʨʠʪʴ ʧʨʠʤʝʥʝʥʠʝ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʦʚ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʢʨʝʧʣʝ-

ʥʠʶ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʩʨʝʜʠ 

ʢʦʪʦʨʳʭ ʚʘʞʥʝʡʰʝʝ ʟʥʘʯʝʥʠʝ ʟʘʥʠʤʘʝʪ ʛʦʩʨʝʛʫʣʠ-

ʨʦʚʘʥʠʝ [3]. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʪʨʝʙʫʝʪʩʷ: 

- ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʩʪʠʤʫʣʠʨʫʶʱʫʶ ʨʦʣʴ ʨʝʛʠʦ-

ʥʘʣʴʥʳʭ ʚʣʘʩʪʝʡ; 

- ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʨʦʜʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʛʠ-

ʦʥʘ; 

- ʫʣʫʯʰʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ, ʥʘʫʯʥʦʝ ʠ ʢʘʜʨʦ-

ʚʦʝ ʦʩʥʘʱʝʥʠʝ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ; 

- ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʩʫʨʩʳ; 



68 Sciences of Europe # 48, (2020) 

- ʬʦʨʤʠʨʦʚʘʪʴ ʮʝʥʦʚʫʶ ʧʦʣʠʪʠʢʫ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʩ ʫʯʝʪʦʤ ʠʥʪʝʨʝʩʦʚ ʪʦʚʘ-

ʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʩʝʣʴʭʦʟʧʨʦʜʫʢ-

ʮʠʠ. 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʨʦʣʠ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʘʛʨʘʨ-

ʥʦʡ ʧʦʣʠʪʠʢʝ ʥʘʜʣʝʞʠʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦʜʥʦ ʠʟ 

ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʝʝ ʨʘʟʚʠʪʠʷ ʥʘ ʥʦʚʦʡ ʢʘʯʝ-

ʩʪʚʝʥʥʦʡ ʦʩʥʦʚʝ. ʈʝʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ ʤʝʨ ʙʫʜʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʘʢʪʠʚʠʟʘʮʠʠ ʨʝʰʝʥʠʡ ʩʦʮʠʘʣʴʥʳʭ 

ʚʦʧʨʦʩʦʚ ʚ ʠʥʪʝʨʝʩʘʭ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʨʝʰʝ-

ʥʠʶ ʧʨʦʙʣʝʤ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʋʞʝ ʩʝʛʦʜʥʷ ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝ-

ʨʘʮʠʠ ʩʪʘʚʠʪ ʧʝʨʝʜ ʥʘʤʠ ʥʦʚʳʝ ʩʝʨʴʝʟʥʳʝ ʟʘʜʘʯʠ. 

ʈʝʯʴ ʠʜʝʪ ʦ ʥʘʨʘʱʠʚʘʥʠʠ ʵʢʩʧʦʨʪʘ ʢ 2025 ʛʦʜʫ ʜʦ 

45 ʤʣʨʜ ʜʦʣʣʘʨʦʚ ʉʐɸ ï ɻ ʪʦ ʫʚʝʣʠʯʝʥʠʝ ʙʦʣʝʝ ʯʝʤ 

ʚ ʜʚʘ ʨʘʟʘ ʟʘ 6 ʣʝʪ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʦʙʷʟʘʪʝʣʴʥʳʤ ʩʝʨʴʝʟʥʦ ʧʝʨʝʩʤʦʪʨʝʪʴ ʤʝʨʳ ʧʦ ʧʨʦ-

ʜʚʠʞʝʥʠʶ ʨʦʩʩʠʡʩʢʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦ-

ʜʫʢʮʠʠ ʥʘ ʤʠʨʦʚʦʡ ʨʳʥʦʢ. 

ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʦʩʪʘ ʥʝʦʙʭʦʜʠʤʳ ʧʦʚʳʰʝ-

ʥʠʝ ʢʘʯʝʩʪʚʘ, ʩʪʝʧʝʥʠ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʦʙʲʝʤʘ ʚʳʧʫʩ-

ʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʨʘʩʰʠʨʝʥʠʝ ʬʠʥʘʥʩʦʚʳʭ ʠ ʥʝ-

ʬʠʥʘʥʩʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦʜʜʝʨʞʢʠ, ʘ ʪʘʢʞʝ 

ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʨʳʥʢʦʚ ʠ ʩʦ-

ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ ʚ ʦʙ-

ʣʘʩʪʠ ʚʝʪʝʨʠʥʘʨʠʠ ʠ ʢʦʥʪʨʦʣʴʥʦ-ʥʘʜʟʦʨʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ [4].  

ɺ ʯʘʩʪʥʦʩʪʠ, ʢ ʦʩʥʦʚʥʳʤ ʟʘʜʘʯʘʤ, ʚʳʧʦʣʥʝʥʠʝ 

ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʜʣʷ ʫʩʧʝʰʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ɸʇʂ, 

ʦʪʥʦʩʷʪʩʷ:  

1. ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʘ çʄʦʡ ʙʠʟʥʝʩè.  

ɺʘʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʝʢʪʥʳʡ ʧʦʜʭʦʜ ʧʨʠ ʦʩʫ-

ʱʝʩʪʚʣʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʤʘʣʦʛʦ ʠ 

ʩʨʝʜʥʝʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ.  

2. ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʘ çʄʦʡ ʙʠʟʥʝʩ ï ʧʘʨʢè [5].  

ɼʣʷ ʧʦʜʜʝʨʞʢʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʦʛʦ ʙʠʟʥʝʩʘ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ ʚ ʤʫʥʠʮʠ-

ʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʦʙʣʘʩʪʠ ʥʝʙʦʣʴʰʠʭ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʳʭ ʧʣʦʱʘʜʦʢ, ʦʙʝʩʧʝʯʝʥʥʳʭ ʚʩʝʡ ʥʝʦʙ-

ʭʦʜʠʤʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ (ʵʣʝʢʪʨʦ, ʛʘʟʦ, 

ʚʦʜʦʩʥʘʙʞʝʥʠʝ, ʧʦʜʲʝʟʜʥʳʝ ʧʫʪʠ ʠ ʜʨʫʛʦʝ). 

3. ʇʦʧʫʣʷʨʠʟʘʮʠʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʩʨʝʜʠ ʥʝ ʟʘʜʝʡʩʪʚʦʚʘʥʥʦʛʦ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠ ʘʢʪʠʚʥʦʛʦ ʥʘʩʝʣʝʥʠʷ.  

ʆʩʥʦʚʥʳʤʠ ʮʝʣʝʚʳʤʠ ʛʨʫʧʧʘʤʠ, ʥʘ ʢʦʪʦʨʳʝ 

ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʦʤʧʘ-

ʥʠʷ ʧʦ ʚʦʚʣʝʯʝʥʠʶ ʚ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʫʶ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ, ʷʚʣʷʶʪʩʷ ʤʦʣʦʜʸʞʴ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 30 ʣʝʪ 

(ʚʢʣʶʯʠʪʝʣʴʥʦ), ʘ ʪʘʢʞʝ ʣʶʜʠ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ.  

4. ʉʦʟʜʘʥʠʝ ʠʥʩʪʠʪʫʪʘ ɹʠʟʥʝʩ ï ʛʠʜʘ.  

ʈʝʛʠʦʥʘʣʴʥʳʡ (ʤʫʥʠʮʠʧʘʣʴʥʳʡ) ɹʠʟʥʝʩ ï ʛʠʜ 

ʥʝʩʸʪ ʧʝʨʩʦʥʘʣʴʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʜʦʩʪʠʞʝ-

ʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʟʚʠʪʠʷ ʩʝʢʪʦʨʘ ʤʘʣʦʛʦ ʠ ʩʨʝʜ-

ʥʝʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ. 
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ABSTRACT 

High variability of the content of thermoforms of mercury in the sedimentary thickness due to geochemical 

processes occurring in the zone of modern sulfide ore formation has been revealed. The indicator role of mercury 

associated with a change in the content of its thermoforms in various geochemical conditions has been established. 
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This paper presents the results of studying the dis-

tribution of concentrations of mercury and its ther-

moforms in the zone of underwater hydrothermal sul-

fide ore genesis in the Middle Valley of the Juan de 

Fuca mid-ocean ridge. Sediment samples from the 

cores of two holes were studied (Leg 139 of the cruise 

of the drilling vessel ñJoides Resolutionò of Ocean 

Drilling Program) in Site 858, located above the active 

hydrothermal system, within the ñDead Dogò hydro-

thermal field with a big of heat flux and numerous 

sources with a high water temperature (up to 276ÁC). 

The precipitations is represented by Holocene-Upper 

Pleistocene hemipelagic deposits and turbidites [1]. 

Materials and Methods. We carried out a com-

parative analysis of the mercury content and its ther-

moforms in the cores of the ore-bearing Hole 858B (at 

the depth of 38 m), which is located in the zone of the 

upward hydrothermal flow and the background Hole 

855A (at the depth of 332 m), which was drilled outside 

the hydrothermal system. 

Ore-bearing Hole 858B uncovered a sedimentary 

stratum with a thickness of about 40 m at the top of a 

sulfide hill; it is located directly in the zone of hydro-

thermal fluid rise at a distance of 10 m from the dis-

charge zone of the active vent. In the upper layer of the 

sediments with a WSTP soil probe, a high groundwater 

temperature (196ÁC) was recorded. The temperature of 

the sedimental core sampled here was also high (an av-

erage of about 150ÁC). 

Semi-massive sulfide ores and sulfide-rich brec-

cias were discovered in this well, which were formed at 

relatively shallow depths corresponding to the dis-

charge zones of the active hydrothermal vent. In this 

zone, the level of concentration of total mercury in sul-

fide deposits and in adjacent deposits is very high (up 

to 3-10 ɛg / g). This is 60-200 times higher than the 

value of clarke of mercury in sedimentary rocks (0.045 

ɛg / g) [2].  

Background Hole 858A is located in the area 

with reduced heat flow. The distance from it to the Hole 

858B is about 245 m, and to the mouth of the active 

hydrothermal vent - 100 m [1]. In the deposits of the 

upper part of the Hole 858A, the temperature was 92Áʉ. 

These deposits are turbidites with interlayers of hemi-

pelagic clays. The chemical composition of the silt wa-

ters in of these sediments is similar to the composition 

of sea water. This indicates active penetration of sea 

water into the sedimentary stratum in this area [1]. 

Different thermoforms of mercury found in the 

bottom sediments of this site have the characteristic 

temperature ranges at which peaks of the thermoforms 

appear on the thermograms during gradual heating of 

sediment samples [3; 4]. The thermoforms of the mer-

cury we define include: elemental (SV), chloride (CL), 

physically sorbed (FS), chemically sorbed (CS), sulfide 

(SF) and isomorphic (IS) forms. The temperature 

ranges for the peaks of the individual mercury ther-

moforms were determined by thermal atomic absorp-

tion spectrophotometry. For the elemental (SV) form of 

mercury, the temperature range is 150-160ÁC, for the 

chloride form (CL) - 170-200ÁC, for physically sorbed 

form (FS) - 190-290ÁC, for chemically sorbed form 

(CS) - 250-320ÁC, for sulfide form (SF) - 320-400Áʉ, 

for the isomorphic form (IS) - 400-1000Áʉ [3; 4; 5]. In 

all samples of the sediments in which mercury was an-

alyzed, the content of about 50 chemical elements was 

also determined by X-ray structural analysis and ICP-

MS. 

Results and Discussion. In the 858B well, sulfide 

ores were recorded at the depths of 11ï12 m, 32 m and 

38 m in three mineralized layers, which apparently 

formed in different periods of ore formation. Ore min-

eralization is the richest at the depth of 11-12 m in the 
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1st sulfide layer, in which the mercury content reaches 

10.3 ɛg / g. This layer is significantly enriched with sul-

fide elements (Fe, S, Cu, Zn, Co, Pb, As, Se, Mo, Sb, 

Ag, Te, Au), as well as uranium. In two other sulfide 

layers, the content of most ore elements is also mark-

edly increased (especially Cu and Zn). 

However, the mercury content in the sediments 

these two layers is significantly lower than in the 1st 

sulfide layer: 0.24 ɛg / g in the 2nd sulfide layer and 

0.51 ɛg / g in the 3rd sulfide layer. In the two lower 

sulfide layers the reduced content of the mercury is ap-

parently due to the influence of brecciation and ther-

mometamorphism on sedimentary rocks. As a result of 

the impact of these processes, mercury can intensively 

evaporate from precipitation (figure). 

The sedimentary thickness that was discovered by 

the Hole 858B is a zone of sulfide ore formation. 

Within this sedimentary thickness, we identified sev-

eral geochemical barriers, according to the classifica-

tion developed by A.I. Perelman [6]. These are the re-

duction sulfide hydrogen barrier, the gley reduction 

barrier, the hydrolytic alkaline barrier, the carbonate 

sorption barrier and the evaporation barrier. At these 

geochemical barriers, there is a slowdown in the geo-

chemical migration of mercury and its accumulation as 

a result of changes in its forms of finding. 

The reducing hydrogen sulfide barrier is usually 

formed in those sedimentary layers where the for-

mation of sulfide minerals with a high content of ore 

elements occurs. In the 1st and 3rd sulfide layers, which 

are located at the depths of 11-12 m and 38 m, respec-

tively, the content (52-64%) of the isomorphic form 

(IS) of mercury, which is characteristic of sulfide for-

mation zones, predominates significantly [3]. This al-

lows us to assume that these ore-bearing sedimentary 

layers are isolated from aggressive groundwater con-

taining sea water. 

In the 2nd sulfide layer, which is located at a depth 

of 32 m, the isomorphic form of mercury is completely 

absent, and the dominant forms are chemically sorbed 

(CS; 44%) and sulfide (SF; 26%) forms of mercury. 

The 2nd sulfide layer is located at the depth of 27ï32 

m, within the brecciated rock stratum which is well per-

meable to silt waters and sea water. As a result of this, 

apparently, processes of sulfate reduction and the for-

mation of nitrogen-alkaline waters actively occur in the 

2nd sulfidized sedimentary layer, which contributes to 

the intensive hydrolytic leaching of silicon from the en-

closing rocks [7]. 

A number of anionic elements are intensively car-

ried out from this layer. This in particular uranium 

which intensively accumulates on the reducing gley ge-

ochemical barrier. This barrier is localized in the over-

lying sedimentary layer located above the 2nd sulfide 

layer. 

The alkaline hydrolytic barrier is above the 2nd 

sulfide layer (at the depth of 27-29 m). The formation 

of this barrier is obviously associated with a sharp de-

crease in the alkalinity of nitrogen-alkaline waters, 

which leak out of this layer when mixing them with the 

surrounding silt waters. Anionic elements (V, Cr, Zr, 

Nb, Mo), as well as hydroxides of Fe, Ca, Mg and some 

amount of the uranium are actively deposited on this 

geochemical barrier. In the zone of this barrier, the sul-

fide form of mercury sharply dominates (60-80%) 

which may be due to its active synthesis as a result of 

the bacterial sulfate reduction process [7]. 

 
Figure. Distribution of concentrations of the total mercury and iron in the profile of the Hole 858B. 
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The gley reducing geochemical barrier is at the 

depth of 13-18 m in the contact zone of alkaline and 

acidic gley waters. In this zone, alkaline waters rising 

from below are neutralized, and carbonate salts of a 

number of elements (Fe2+ Ca, Mg, Mn, Cu, Zn, Pb) pre-

cipitate from them, and also uranium is actively precip-

itated (up to 38 ɛg / g). In the contact zone (at the depth 

of 15-18 m) of alkaline waters with acidic gley waters, 

the chemically sorbed form of mercury predominates 

(60-62%). Its formation can be explained by the active 

growth of newly formed crystals of carbonates and, in 

particular, sulfates and phosphates [7]. 

In the acidic environment of the gley barrier and 

intense silicification of the rocks occurs due to 

polymerization and coagulation of the silicic acid to-

gether with the humic acids, the source of which is ni-

trogen-alkaline waters [7]. In the gley barrier zone a 

characteristic feature of the mercury temperature spec-

trum is a significant increase in the proportion (up to 

28ï40%) of the physically sorbed form (FS) of mercury 

and the chloride form (CL) of mercury (up to 17ï22%). 

The increase in the content of these forms of mercury 

can be associated with the active sorption of physically 

sorbed mercury by amorphous silica, as well as with the 

selective capture of undissociated molecules of mer-

cury chloride by amorphous silica. 

Sorption carbonate geochemical barrier is lo-

cated in the upper part of the sedimentary sequence at a 

depth of 6 - 9 m in the area of the "iron hat". Here, at 

present, precipitation of carbonates and oxidation of 

ferrous iron. These substances are supplied by hydro-

thermal solutions that drain the 1st sulfide layer. In the 

zone of this geochemical barrier, the chemically sorbed 

form of mercury sharply dominates (48-65%), appar-

ently due to the formation of energetically unbalanced 

surfaces of newly formed crystals of carbonates. The 

high content (15-35%) of the isomorphic form of mer-

cury is also obviously due to external causes of the iso-

morphism process: temperature, pressure, and concen-

trations of substances that caused the high intensity of 

mineral formation in this zone. 

The evaporative geochemical barrier in bottom 

sediments was recorded at the depth of 0.6 m from the 

surface of the seabed. This barrier was formed due to 

the intense evaporation of hot hydrothermal solutions 

mixed with seawater which are seeped out of the sedi-

ments. The chemically sorbed form of the mercury pre-

vails at this barrier (93%), which is formed due to the 

intensive evaporation of water from silt waters contain-

ing sea water as a result of the separation and crystalli-

zation of salts from them. An increased content of gross 

mercury (3.1 ɛg / g) and gold (0.04 ɛg / g) was recorded 

in this zone, which is typical for zones where hydro-

thermal solutions are boiled for a long time [8]. 

In the core of background Hole 858A, which is lo-

cated in the area with reduced heat flow, all sedimen-

tary thickness available at Site 858 are most fully rep-

resented. These sediments are subject to slight hydro-

thermal changes. Therefore, the sedimentary stratum in 

this region and its elemental composition are a ñback-

groundò stratigraphic record of the features of the hem-

ipelagic and turbidite deposition processes. In sedi-

ments of core of the Hole 858A the average content of 

total mercury is 0.22 Õg / g, which is 5.5 times lower 

than this (1.21 ɛg / g ) in the sediments of the core of 

Hole 858B. However, the content of mercury in core 

sediments of the Hole 858A is almost 5 times higher of 

the clarke of mercury in sedimentary rocks. 

In our opinion, the main source of mercury in sed-

iments of this zone are hemipelagic clays containing 

weathering products of hydrothermally altered basalts, 

which are abnormally enriched in mercury (up to 16ï

23 ɛg / g) in this zone [9]. From these clays the mercury 

can be leached by aggressive solutions containing sea 

water as a result of the water-rock interaction. It was 

established that the levels of mercury in the Hole 858A 

sediments depend on the degree of hydrothermal 

change in the rocks [9].  

Unchanged precipitation is at the depths of 0.1ï34 

m; the mercury content in them is the highest (from 

0.21 to 0.58 ɛg / g). At the depths of 52ï256 m, slightly 

altered lithified sediments are located, in which the av-

erage mercury content is 0.21 ɛg / g. The minimum 

mercury content (0.10 ɛg / g) was in significantly al-

tered silicified sediments located at the depths of 315-

331 m. This, obviously, is associated with the ther-

mometamorphism of sedimentary rocks and the intense 

evaporation of mercury from them. 

The correlation analysis of geochemical data 

showed that in this place mercury has the strongest sig-

nificant bonds with halogens (Cl, Br, J, F) and with the 

association of other elements (Fe3+, Ca, K, P, Cu, Zn, 

Ga, Ge, Rb , Nb, Ba, Th, U), which is closely associated 

with halogens. Based on these data, we concluded that 

mercury accumulates mainly in the CS, CL, FS and SV 

forms in saline sediment thickness that were formed, 

obviously, on the evaporation geochemical barrier at 

different time periods. Therefore, the previously noted 

alternation of sediments layers with a contrasting mer-

cury contents in the sedimentary cover section is simi-

lar to a ñlayered cakeò [9] and, most likely, is the result 

of mercury accumulation in brines and salt deposits. 

Conclusion. Our studies revealed a high variabil-

ity in the concentrations of total mercury and its ther-

moforms in the sulfide deposits of the studied Site 858 

located above the active hydrothermal system, within 

the Dead Dog hydrothermal field the Middle Valley of 

the Juan de Fuca mid-ocean ridge. This high variability 

in the concentrations of mercury and its thermoforms 

depends on the characteristics of the natural geochemi-

cal processes that currently occur at geochemical barri-

ers in the modern sulfide ore formation zone (Hole 

858B) and the adjacent background region (Hole 

858A). Our studies confirm the high indicator proper-

ties of mercury in geological processes, which are 

caused not only by its total content, but also by the high 

variability of the content of its thermoforms. 
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