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ɸʅʅʆʊɸʎʀʗ 

ɺ ʩʪʘʪʴʝ ʜʘʝʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʦʨʥʦ-ʣʝʩʥʳʭ ʢʦʨʠʯʥʝʚʳʭ ʦʩʪʝʧʥʝʥʥʳʭ ʠ ʛʦʨʥʦ-ʢʦʨʠʯʥʝʚʳʭ ʦʢʫʣʴ-

ʪʫʨʝʥʥʳʭ ʧʦʯʚ, ʧʨʠʚʦʜʷʪʩʷ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʣʦʜʦʨʦʜʠʷ, ʢʘʢ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ, ʚʘʣʦʚʦʛʦ ʘʟʦʪʘ, ʚʘʣʦʚʦʛʦ 

ʬʦʩʬʦʨʘ, ʩʫʤʤʳ ʦʙʤʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʠ ʨʝʘʢʮʠʠ ʩʨʝʜʳ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʛʦʨʥʦ-ʢʦʨʠʯʥʝʚʳʝ ʦʢʫʣʴʪʫʨʝʥʥʳʝ 

ʧʦʯʚʳ ʠʤʝʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʣʦʜʦʨʦʜʠʷ, ʯʝʤ ʛʦʨʥʦ-ʣʝʩʥʳʝ ʢʦʨʠʯʥʝʚʳʝ ʦʩʪʝʧʥʝʥʥʳʝ 

ʧʦʯʚʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʥʠʭ ʚʳʰʝ ʥʘ 0,41%. ʕʪʦ ʧʦʢʘʟʳʚʘʝʪ ʠʭ ʧʨʘʚʠʣʴʥʦʝ ʠ 

ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʘʛʨʘʨʥʦʡ ʦʙʣʘʩʪʠ.  

ABSTRACT 

The article gives a comparative description of mountain forest brown steppe and mountain-brown cultivated 

soils, fertility parameters such as humus, gross nitrogen, gross phosphorus, the sum of exchange bases and the 

reaction of the medium are given. It has been revealed that mountain-brown cultivated soils have relatively better 

fertility indices than mountain-forest brown steppe soils, in particular, the average humus content in them is higher 

by 0.41%. This shows their correct and rational use in the agricultural area. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʨʘʤʝʪʨʳ ʧʣʦʜʦʨʦʜʠʷ; ʧʨʦʮʝʩʩʳ ʦʩʪʝʧʥʝʥʠʷ; ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ; ʨʘʮʠʦ-

ʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

Keywords: fertility parameters; processes of steppe; anthropogenic impact; rational use 

 

ʉʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ ʍʍ ʚʝʢʘ ʜʝʛʨʘʜʘʮʠʷ ʧʦʯ-

ʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʧʨʦʠʩʭʦʜʠʣʘ ʦʯʝʥʴ 

ʠʥʪʝʥʩʠʚʥʦ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʪʘ-

ʢʠʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʢʘʢ ʵʨʦʟʠʷ, ʟʘʩʦ-

ʣʝʥʠʝ, ʩʦʣʦʥʮʝʚʘʪʦʩʪʴ, ʟʘʙʦʣʘʯʠʚʘʥʠʝ, ʦʧʫʩʪʳʥʠ-

ʚʘʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ. ʉʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝ-

ʥʠʷ ʧʦʪʝʨʧʝʣʠ ʣʝʩʥʳʝ ʣʘʥʜʰʘʬʪʳ ʢʘʢ ʥʘ ʨʘʚʥʠʥʘʭ, 

ʪʘʢ ʠ ʛʦʨʥʳʭ ʦʙʣʘʩʪʷʭ. ɸʥʪʨʦʧʦʛʝʥʥʘʷ ʪʨʘʥʩʬʦʨ-

ʤʘʮʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ, ʦʩʦʙʝʥʥʦ ʣʝʩʥʳʭ ʣʘʥʜʰʘʬʪʦʚ 

ʧʨʠʦʙʨʝʣʘ ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʷ ʦʩʦʙʳʡ ʨʘʟʤʘʭ 

[2]. ɸ ʵʪʦ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʣ-

ʥʦʤʫ ʦʙʝʟʣʝʩʝʥʠʶ ʛʦʨʥʳʭ ʦʙʣʘʩʪʝʡ, ʫʚʝʣʠʯʝʥʠʶ 

ʩʢʣʦʥʦʚʳʭ ʠ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɺʩʝ ʵʪʦ ʦʪʥʦ-

ʩʠʪʩʷ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʢ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤʫ ʩʢʣʦʥʫ 

ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ, ʛʜʝ ʨʝʛʫʣʷʨʥʦ ʚʳʨʫʙʘʶʪʩʷ ʛʦʨ-

ʥʳʝ ʣʝʩʘ [3]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʩʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ 

ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʨʦʮʝʩʩʦʚ ʦʩʪʝʧʥʝʥʠʷ. ʅʝʤʘʣʘʷ ʯʘʩʪʴ 

ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʥʳʭ ʣʝʩʦʚ ʟʘʥʷʪʘ ʧʦʜ ʩʘʜʦʚʳʝ ʢʫʣʴ-

ʪʫʨʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʟʜʝʩʴ ʩʬʦʨʤʠ-

ʨʦʚʘʣʠʩʴ ʛʦʨʥʦ-ʣʝʩʥʳʝ ʢʦʨʠʯʥʝʚʳʝ ʦʩʪʝʧʥʝʥʥʳʝ ʠ 

ʛʦʨʥʦ-ʢʦʨʠʯʥʝʚʳʝ ʦʢʫʣʴʪʫʨʝʥʥʳʝ ʧʦʯʚʳ [1, 4]. ʄʳ 

ʧʦʩʯʠʪʘʣʠ ʠʥʪʝʨʝʩʥʳʤ ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʝʥʠʝ ʤʝʞʜʫ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʣʦʜʦʨʦʜʠʷ ʵʪʠʭ ʧʦʯʚ. ʅʠʞʝ ʧʨʠʚʦ-

ʜʠʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʦʯʚ. 
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ɻʦʨʥʦ-ʣʝʩʥʳʝ ʢʦʨʠʯʥʝʚʳʝ ʦʩʪʝʧʥʝʥʥʳʝ ʧʦʯʚʳ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʦʙʣʘ-

ʩʪʠ ʩʨʝʜʥʠʭ ʠ ʥʠʟʢʠʭ ʛʦʨ. ʆʥʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʣʝʩ-

ʥʳʤ ʧʦʣʷʥʘʤ ʠʣʠ ʦʪʜʝʣʴʥʳʤʠ ʧʷʪʥʘʤʠ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʳ ʥʘ ʦʪʢʨʳʪʳʭ ʫʯʘʩʪʢʘʭ ʩʨʝʜʠ ʠʟʨʝʞʝʥʥʳʭ ʣʝ-

ʩʦʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʟʘʨʦʩʣʝʡ. ʇʨʦʮʝʩʩʳ 

ʦʩʪʝʧʥʝʥʠʷ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʩʤʝʥʝ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴ-

ʥʦʩʪʠ ʩʪʝʧʥʳʤʠ ʬʦʨʤʘʮʠʷʤʠ ʠ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʜʝʨ-

ʥʦʚʦʛʦ ʩʣʦʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ. ʅʘʠʙʦʣʝʝ ʤʦʱ-

ʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʤ ʨʘʟʚʠʪʠʝ ʧʨʦ-

ʮʝʩʩʘ ʦʩʪʝʧʥʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʭʦʟʷʡʩʪʚʝʥʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ. ʆʩʪʝʧʥʝʥʥʳʝ ʢʦʨʠʯʥʝʚʳʝ 

ʣʝʩʥʳʝ ʧʦʯʚʳ ʧʨʠʦʙʨʝʣʠ ʥʝʢʦʪʦʨʳʝ ʧʨʠʟʥʘʢʠ ʩʪʝʧ-

ʥʦʛʦ ʪʠʧʘ ʠ ʩʦʭʨʘʥʷʶʪ ʦʪʜʝʣʴʥʳʝ ʧʨʠʟʥʘʢʠ ʙʳʚ-

ʰʝʛʦ ʣʝʩʥʦʛʦ ʪʠʧʘ ʧʦʯʚ, ʧʦʵʪʦʤʫ ʠʭ ʤʦʞʥʦ ʦʪʥʝʩʪʠ 

ʢ ʣʝʩʦʩʪʝʧʥʦʤʫ ʪʠʧʫ. ʇʦʜ ʚʣʠʷʥʠʝʤ ʜʣʠʪʝʣʴʥʦʡ ʦʙ-

ʨʘʙʦʪʢʠ ʚʝʨʭʥʠʝ ʛʦʨʠʟʦʥʪʳ ʵʪʠʭ ʧʦʯʚ ʨʝʟʢʦ ʠʟʤʝ-

ʥʠʣʠʩʴ ʠ ʙʣʠʟʢʠ ʢ ʩʪʝʧʥʦʤʫ ʪʠʧʫ. ɼʣʠʪʝʣʴʥʦʝ ʨʘʟ-

ʚʠʪʠʝ ʪʨʘʚʷʥʠʩʪʦʡ (ʟʣʘʢʦʚʦʝ ʨʘʟʥʦʪʨʘʚʴʝ) ʨʘʩʪʠ-

ʪʝʣʴʥʦʩʪʠ ʠ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʦʙʨʘʟʦʚʘʥʠʶ ʟʝʨʥʠʩʪʦ-ʢʦʤʢʦʚʘʪʦʡ ʩʪʨʫʢʪʫʨʳ, ʚ 

ʥʠʞʥʠʭ ʞʝ ʛʦʨʠʟʦʥʪʘʭ ʢʘʢ ʧʨʠʟʥʘʢ ʣʝʩʥʦʛʦ ʪʠʧʘ 

ʝʱʝ ʩʦʭʨʘʥʷʝʪʩʷ ʦʨʝʭʦʚʘʪʘʷ ʩʪʨʫʢʪʫʨʘ. ʅʘ ʤʘʩʩʠ-

ʚʘʭ ʦʩʪʝʧʥʝʥʥʳʭ ʧʦʯʚ ʤʝʩʪʘʤʠ ʦʩʪʘʣʠʩʴ ʝʜʠʥʠʯ-

ʥʳʝ ʵʢʟʝʤʧʣʷʨʳ ʜʫʙʘ, ʣʦʭʦʣʠʩʪʥʦʡ ʠ ʠʚʦʣʠʩʪʥʦʡ 

ʛʨʫʰ, ʛʨʝʮʢʦʛʦ ʦʨʝʭʘ. ʂʦʛʜʘ ʵʪʠ ʤʘʩʩʠʚʳ ʜʣʠʪʝʣʴ-

ʥʳʡ ʧʝʨʠʦʜ ʥʝ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ, ʪʘʤ ʧʦʷʚʣʷʶʪʩʷ, 

ʢʫʩʪʘʨʥʠʢʠ ð ʜʝʨʞʠ-ʜʝʨʝʚʦ, ʝʞʝʚʠʢʘ ʠ ʜʨ.  

ʂʦʣʠʯʝʩʪʚʦ ʛʫʤʫʩʘ ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ ʦʩʪʝʧʥʝʥ-

ʥʳʭ ʛʦʨʥʦ-ʣʝʩʥʳʭ ʢʦʨʠʯʥʝʚʳʭ ʧʦʯʚ ʩʦʩʪʘʚʣʷʝʪ 

2,58-3,95%. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʛʫʤʫʩʫ ʢʦʣʠʯʝʩʪʚʦ ʚʘ-

ʣʦʚʦʛʦ ʘʟʦʪʘ ʚ ʵʪʦʤ ʞʝ ʛʦʨʠʟʦʥʪʝ 0,17-0,24%. ʉʦ-

ʜʝʨʞʘʥʠʝ ʚʘʣʦʚʦʛʦ ʬʦʩʬʦʨʘ ʚ ʩʣʦʝ 0-20 ʩʤ ʚ ʩʨʝʜ-

ʥʝʤ 0,14 %. ʉʫʤʤʘ ʦʙʤʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʚ ʚʝʨʭʥʝʤ 

ʛʦʨʠʟʦʥʪʝ ʵʪʠʭ ʧʦʯʚ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 20,75 ʦʪ 30,22 

ʤʛ-ʵʢʚ/100 ʛ ʧʦʯʚʳ. ʈʝʘʢʮʠʷ ʩʨʝʜʳ ʚʝʨʭʥʝʛʦ ʛʦʨʠ-

ʟʦʥʪʘ ʥʝʡʪʨʘʣʴʥʘʷ ʠʣʠ ʩʣʘʙʦʱʝʣʦʯʥʘʷ. ɺʥʠʟ ʧʦ 

ʧʨʦʬʠʣʶ ʨʝʘʢʮʠʷ ʧʦʚʳʰʘʝʪʩʷ ʜʦ 7,0-7,8, ʯʪʦ ʧʦʢʘ-

ʟʳʚʘʝʪ ʠʟʤʝʥʝʥʠʝ ʨʝʘʢʮʠʠ ʩʨʝʜʳ ʚ ʩʪʦʨʦʥʫ ʱʝʣʦʯ-

ʥʦʩʪʠ. ʀʟʤʝʥʝʥʠʝ ʨʝʘʢʮʠʠ ʩʨʝʜʳ ʩʚʷʟʘʥʦ ʩ ʧʨʦʮʝʩ-

ʩʘʤʠ ʦʩʪʝʧʥʝʥʠʷ ʠ ʚʣʠʷʥʠʝʤ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ. 

ɻʦʨʥʦ-ʢʦʨʠʯʥʝʚʳʝ ʦʢʫʣʴʪʫʨʝʥʥʳʝ ʧʦʯʚʳ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʯʘʩʪʠ ʥʠʟ-

ʢʠʭ ʛʦʨ ʠ ʧʨʝʜʛʦʨʠʡ. ʕʪʠ ʧʦʯʚʳ ʚ ʧʨʦʰʣʦʤ ʙʳʣʠ 

ʟʘʥʷʪʳ ʣʝʩʘʤʠ ʠ ʢʫʩʪʘʨʥʠʢʘʤʠ, ʘ ʚʧʦʩʣʝʜʩʪʚʠʠ 

ʨʝʟʢʦ ʠʟʤʝʥʠʣʠʩʴ ʧʦʜ ʜʣʠʪʝʣʴʥʳʤ ʘʥʪʨʦʧʦʛʝʥʥʳʤ 

ʚʦʟʜʝʡʩʪʚʠʝʤ. ʇʝʨʠʦʜʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ, ʫʜʦʙʨʝ-

ʥʠʷ ʠ ʤʝʩʪʘʤʠ ʧʦʣʠʚʳ ʨʝʟʢʦ ʚʣʠʷʶʪ ʥʘ ʧʨʦʮʝʩʩ 

ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ.  

 ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʦʟʜʝʣʳʚʘʥʠʷ ʤʦʨ-

ʬʦʛʝʥʝʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʵʪʠʭ ʧʦʯʚ ʚʦ ʤʥʦʛʦʤ ʠʟ-

ʤʝʥʠʣʠʩʴ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʭ ʥʘʟʳʚʘʪʴ ʦʢʫʣʴʪʫʨʝʥ-

ʥʳʤʠ. ʊʘʢ ʢʘʢ ʜʘʥʥʳʝ ʧʦʯʚʳ ʟʘʥʷʪʳ ʚ ʦʩʥʦʚʥʦʤ 

ʬʨʫʢʪʦʚʳʤʠ ʩʘʜʘʤʠ, ʠʭ ʠʥʦʛʜʘ ʥʘʟʳʚʘʶʪ ʢʦʨʠʯʥʝ-

ʚʳʤʠ ʩʘʜʦʚʳʤʠ. ʈʘʟʥʦʚʠʜʥʦʩʪʠ ʛʦʨʥʦ-ʢʦʨʠʯʥʝʚʳʭ 

ʦʢʫʣʴʪʫʨʝʥʥʳʭ ʧʦʯʚ ʦʪʣʠʯʘʶʪʩʷ ʤʦʱʥʦʩʪʴʶ ʧʨʦ-

ʬʠʣʷ, ʥʘʩʳʱʝʥʥʦʩʪʴʶ, ʢʘʨʙʦʥʘʪʥʦʩʪʳʦ, ʚʳʱʝʣʦ-

ʯʝʥʥʦʩʪʳʦ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʨʘʟʚʠʪʠʝʤ ʩʘʜʦʚʦʜ-

ʩʪʚʘ ʥʘ ʵʪʠʭ ʧʦʯʚʘʭ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʢʫʣʴʪʫʨʝʥʥʳʝ ʛʦʨʥʦ-

ʢʦʨʠʯʥʝʚʳʝ ʧʦʯʚʳ ʚ ʚʝʨʭʥʝʤ ʛʦʨʠʟʦʥʪʝ ʩʦʜʝʨʞʘʪ 

ʛʫʤʫʩʘ 2,97-4,38%, ʚʘʣʦʚʦʛʦ ʘʟʦʪʘ 0,20-0,25%. ʉʦ-

ʜʝʨʞʘʥʠʝ ʚʘʣʦʚʦʛʦ ʬʦʩʬʦʨʘ ʩʦʩʪʘʚʣʷʝʪ 0,14-0,20%. 

ʉʫʤʤʘ ʦʙʤʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʩʦʩʪʘʚʣʷʝʪ ʚ ʛʫʤʫ-

ʩʦʚʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʦʤ ʛʦʨʠʟʦʥʪʝ 22,37-33,10 ʤʛ-ʵʢʚ 

/ 100 ʛ ʧʦʯʚʳ. ʈʝʘʢʮʠʷ ʩʨʝʜʳ ʚ ʚʝʨʭʥʝʤ ʛʦʨʠʟʦʥʪʝ 

ʥʝʡʪʨʘʣʴʥʘʷ ʠ ʩʣʘʙʦ ʱʝʣʦʯʥʘʷ, ʚʦʜʥʘʷ ʩʫʩʧʝʥʟʠʷ 

ʨʅ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 7,0 ʜʦ 7,6. ɺʥʠʟ ʧʦ ʧʨʦʬʠʣʶ ʨʝ-

ʘʢʮʠʷ ʩʨʝʜʳ ʥʝʩʢʦʣʴʢʦ ʧʦʚʳʰʘʝʪʩʷ (7,5-8,0). ʉʚʷ-

ʟʘʥʦ ʵʪʦ ʩ ʢʘʨʙʦʥʘʪʥʦʩʪʠʴʶ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʭ ʧʦ-

ʨʦʜ ʠ ʘʨʠʜʠʟʘʮʠʝʡ ʢʣʠʤʘʪʘ. ʇʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝ-

ʩʢʦʤʫ ʩʦʩʪʘʚʫ ʛʦʨʥʦ-ʢʦʨʠʯʥʝʚʳʝ ʦʢʫʣʴʪʫʨʝʥʥʳʝ 

ʧʦʯʚʳ ʚ ʦʩʥʦʚʥʦʤ ʣʝʛʢʠʝ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʦʥʠ ʭʦ-

ʨʦʦh ʦʙʨʘʙʦʪʘʥʳ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʘʨʘʤʝʪʨʦʚ ʧʣʦʜʦʨʦ-

ʜʠʷ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʧʦʯʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʛʦʨʥʦ-ʢʦ-

ʨʠʯʥʝʚʳʝ ʦʢʫʣʴʪʫʨʝʥʥʳʝ ʧʦʯʚʳ ʦʙʣʘʜʘʶʪ ʥʝ-

ʩʢʦʣʴʢʦ ʣʫʯʰʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʊʘʢ, ʩʨʝʜʥʝʝ ʩʦʜʝʨ-

ʞʘʥʠʝ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʣʦʜʦʨʦʜʠʷ - 

ʛʫʤʫʩʘ - ʚʳʰʝ ʫ ʛʦʨʥʦ-ʢʦʨʠʯʥʝʚʳʭ ʦʢʫʣʴʪʫʨʝʥʥʳʭ 

ʧʦʯʚ ʥʘ 0,41%, ʩʫʤʤʳ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʧʦ-

ʯʪʠ ʥʘ 10 %. ʕʪʦ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʚʠʣʴʥʦʝ ʠ ʨʘʮʠʦ-

ʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʧʦʯʚ ʚ ʘʛʨʘʨʥʦʡ ʦʙ-

ʣʘʩʪʠ (ʦʙʨʘʙʦʪʢʘ, ʧʦʣʠʚ, ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʷ, ʧʨʦ-

ʪʠʚʦʵʨʦʟʠʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʠ ʪ.ʜ.). 
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ɸʅʅʆʊɸʎʀʗ 

ʇʦʩʪʘʚʣʝʥʳ ʤʦʜʝʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ ʛʝʪʝʨʦʪʨʦʬʥʳʭ ʜʝʥʠʪʨʠʬʠʮʠʨʫʶʱʠʭ ʤʠʢ-

ʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʙʘʢʪʝʨʠʘʣʴʥʦ-ʛʨʠʙʥʦʡ ʘʩʩʦʮʠʘʮʠʠ ʥʘ ʩʪʝʧʝʥʴ ʢʦʨʨʦʟʠʠ ʩʪʘʣʠ-3. ʋʙʳʣʴ ʤʝʪʘʣʣʘ ʦʮʝʥʠʚʘʣʠ 

ʚʝʩʦʚʳʤ ʤʝʪʦʜʦʤ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʘʩʩʦʮʠʘʮʠʡ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ ʩʨʝʜʝ ɻʠʣʴʪʘʷ ʠ ʘʮʝʪʘʪʥʦʡ ʩʨʝʜʝ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʙʘʢʪʝʨʠʘʣʴʥʦ-ʛʨʠʙʥʘʷ ʤʠʢʨʦʬʣʦʨʘ ʩʧʦʩʦʙʥʘ ʚʳʟʳʚʘʪʴ ʢʦʨ-

ʨʦʟʠʶ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʛʝʪʝʨʦʪʨʦʬʥʳʭ ʜʝʥʠʪʨʠʬʠʮʠʨʫʶʱʠʭ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʦʚ ʪʘʢʞʝ ʧʨʦʪʝʢʘʶʪ ʢʦʨʨʦʟʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʦʜʥʘʢʦ ʦʥʠ ʥʝʩʢʦʣʴʢʦ ʟʘʤʝʜʣʝʥʳ ʟʘ ʩʯʝʪ ʦʙʨʘʟʦʚʘʥʠʷ 

ʙʠʦʧʣʝʥʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʘʣʣʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʨʨʦʟʠʷ, ʛʝʪʝʨʦʪʨʦʬʥʳʝ ʜʝʥʠʪʨʠʬʠʮʠʨʫʶʱʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʙʘʢʪʝʨʠʘʣʴʥʦ-

ʛʨʠʙʥʘʷ ʤʠʢʨʦʬʣʦʨʘ, ʙʠʦʧʣʝʥʢʘ 

ABSTRACT 

Model experiments were performed to evaluate the effect of heterotrophic denitrifying microorganisms and 

the bacterial-fungal association on the degree of corrosion of steel-3. The metal loss was evaluated by the weight 

method after exposure to associations of microorganisms on the Giltay medium and the acetate medium. It was 

found that under favorable conditions a bacterial-fungal microflora is capable of causing corrosion of metallic 

surfaces. Corrosion processes also occur under the influence of heterotrophic denitrifying microorganisms, but 

they are somewhat slowed by the formation of biofilms on the surface of the metal. 

Key words: corrosion, heterotrophic denitrifying microorganisms, bacterial-fungal microflora, biofilm 

 

ʄʠʢʨʦʙʥʘʷ ʢʦʨʨʦʟʠʷ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʘʢʪʫ-

ʘʣʴʥʝʡʰʝʡ ʧʨʦʙʣʝʤʳ ʙʠʦʧʦʚʨʝʞʜʝʥʠʡ. ɼʝʷʪʝʣʴ-

ʥʦʩʪʴʶ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʧʦ ʤʥʝʥʠʶ ʨʷʜʘ ʘʚʪʦʨʦʚ, 

ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʦʪ 50 ʜʦ 80% ʢʦʨʨʦʟʠʦʥ-

ʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ [1, 2]. 

ɼʝʡʩʪʚʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ ʤʝʪʘʣʣʳ ʤʦʞʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʨʘʟʣʠʯʥʦ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʢʦʨʨʦʟʠʶ ʤʝ-

ʪʘʣʣʦʚ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʘʛʨʝʩʩʠʚʥʳʝ ʤʝʪʘʙʦʣʠʪʳ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ: ʤʠʥʝʨʘʣʴʥʳʝ ʠ ʦʨʛʘʥʠʯʝʩʢʠʝ 

ʢʠʩʣʦʪʳ ʠ ʦʩʥʦʚʘʥʠʷ, ʬʝʨʤʝʥʪʳ ʠ ʜʨʫʛʠʝ. ʂʦʣʦʥʠʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʤʝʪʘʣʣʦʚ ʥʘʨʦʩʪʳ ʠ ʧʣʝʥʢʠ ʤʠʮʝʣʠʷ ʠʣʠ ʩʣʠʟʠ, ʧʦʜ 

ʢʦʪʦʨʳʤʠ ʤʦʞʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʷʟʚʝʥʥʘʷ (ʧʠʪʪʠʥʛʦ-

ʚʘʷ) ʢʦʨʨʦʟʠʷ [3, 4 ,5]. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʘʩʩʦʮʠʘʮʠʡ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚʳʜʝ-

ʣʝʥʥʳʭ ʠʟ ʧʦʚʨʝʞʜʝʥʥʳʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥ-

ʩʪʨʫʢʮʠʡ ʥʘ ʩʪʝʧʝʥʴ ʢʦʨʨʦʟʠʠ ʤʝʪʘʣʣʘ. 

ʇʦʩʪʘʚʣʝʥʳ ʤʦʜʝʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ 

ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ ʛʝʪʝʨʦʪʨʦʬʥʳʭ ʜʝʥʠʪʨʠʬʠʮʠʨʫʶ-

ʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʙʘʢʪʝʨʠʘʣʴʥʦ-ʛʨʠʙʥʦʡ ʘʩ-

ʩʦʮʠʘʮʠʠ ʥʘ ʩʪʝʧʝʥʴ ʢʦʨʨʦʟʠʠ ʩʪʘʣʠ-3. 
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ɼʣʷ ʧʦʩʪʘʥʦʚʢʠ ʤʦʜʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠ ʦʙʨʘʟʮʳ ʧʦʚʨʝʞʜʝʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, 

ʠʟ ʢʦʪʦʨʳʭ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 2 ʘʩʩʦʮʠʘʮʠʠ ʜʝʥʠʪʨʠ-

ʬʠʮʠʨʫʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ 2 ʙʘʢʪʝʨʠʘʣʴʥʦ-

ʛʨʠʙʥʳʝ ʘʩʩʦʮʠʘʮʠʠ. ʉʪʘʣʴʥʳʝ ʧʣʘʩʪʠʥʳ ʧʦʤʝ-

ʱʘʣʠ ʚ ʩʨʝʜʫ ɻʠʣʴʪʘʷ, ʚ ʢʦʪʦʨʦʡ ʨʘʟʚʠʚʘʝʪʩʷ ʜʝʥʠʪ-

ʨʠʬʠʮʠʨʫʶʱʘʷ ʤʠʢʨʦʬʣʦʨʘ, ʠ ʚ ʘʮʝʪʘʪʥʫʶ ʩʨʝʜʫ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʫʶ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʙʘʢʪʝʨʠ-

ʘʣʴʥʦ-ʛʨʠʙʥʳʭ ʘʩʩʦʮʠʘʮʠʡ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʦʩʪʘʚʠʣʘ 6 ʤʝʩʷʮʝʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʯʝʨʝʟ 1 

ʤʝʩʷʮ ʠʥʢʫʙʘʮʠʠ ʘʩʩʦʮʠʘʮʠʡ 1 ʠ 2 ʥʘ ʩʨʝʜʝ ɻʠʣʴʪʘʷ 

ʫʙʳʣʴ ʚʝʩʘ ʧʣʘʩʪʠʥ ʩʦʩʪʘʚʠʣʘ 1,1% ʠ 2,5% ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ (ʨʠʩʫʥʦʢ 1). ɺ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʙʝʟ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʦʪʝʨʷ ʚʝʩʘ ʧʣʘʩʪʠʥ ʙʳʣʘ 4,2%. 

ʏʝʨʝʟ 2 ʤʝʩʷʮʘ ʚʝʩ ʧʣʘʩʪʠʥ ʚ ʦʧʳʪʥʳʭ ʚʘʨʠʘʥʪʘʭ 

ʫʤʝʥʴʰʠʣʩʷ ʥʘ 1,3% ʠ 3,0%, ʪʦʛʜʘ ʢʘʢ ʚ ʢʦʥʪʨʦʣʝ ï 

ʥʘ 4,4%. ʏʝʨʝʟ 3 ʤʝʩʷʮʘ ʫʙʳʣʴ ʚʝʩʘ ʧʣʘʩʪʠʥ ʧʨʠ ʠʥ-

ʢʫʙʘʮʠʠ ʘʩʩʦʮʠʘʮʠʠ 1 ʩʦʩʪʘʚʠʣʘ 1,9%, ʘʩʩʦʮʠʘʮʠʠ 

2 ï 3,7%. ɺ ʢʦʥʪʨʦʣʝ ʚʝʩ ʧʣʘʩʪʠʥ ʩʥʠʟʠʣʩʷ ʥʘ 4,9%. 

ʏʝʨʝʟ 6 ʤʝʩʷʮʝʚ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʘʷ ʫʙʳʣʴ 

ʚʝʩʘ ʤʝʪʘʣʣʘ ʧʨʦʠʟʦʰʣʘ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ï 

ʥʘ 9,1%, ʪʦʛʜʘ ʢʘʢ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʘʩʩʦʮʠʘʮʠʡ 1 

ʠ 2 ʪʦʣʴʢʦ ʥʘ 2,1% ʠ 4,3% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʢʦʥ-

ʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʢʦʨʨʦʟʠʷ ʤʝʪʘʣʣʘ ʧʨʦʪʝʢʘʝʪ ʟʘ 

ʩʯʝʪ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʦʧʳʪʥʳʭ ʚʘ-

ʨʠʘʥʪʘʭ ʧʨʦʮʝʩʩ ʢʦʨʨʦʟʠʠ ʥʝʩʢʦʣʴʢʦ ʟʘʤʝʜʣʝʥ. 

ʆʯʝʚʠʜʥʦ, ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʦʙʨʘʟʦʚʘʥʠʷ ʟʘ-

ʱʠʪʥʦʡ ʙʠʦʧʣʝʥʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʘʣʣʘ. 

 

 
ʈʠʩʫʥʦʢ 1. ʋʙʳʣʴ ʚʝʩʘ ʩʪʘʣʴʥʳʭ ʧʣʘʩʪʠʥ ʧʨʠ ʠʥʢʫʙʘʮʠʠ ʘʩʩʦʮʠʘʮʠʡ ʥʘ ʩʨʝʜʝ ɻʠʣʴʪʝʷ 

 

ʇʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʙʘʢʪʝʨʠʘʣʴʥʦ-ʛʨʠʙʥʳʭ 

ʘʩʩʦʮʠʘʮʠʡ ʥʘ ʘʮʝʪʘʪʥʦʡ ʩʨʝʜʝ ʫʙʳʣʴ ʚʝʩʘ ʧʣʘʩʪʠʥ 

ʯʝʨʝʟ 1 ʤʝʩʷʮ ʚ ʦʧʳʪʥʳʭ ʚʘʨʠʘʥʪʘʭ ʩʦʩʪʘʚʠʣʘ 0,9%, 

ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ï 1,5% (ʨʠʩʫʥʦʢ 2). ʏʝʨʝʟ 

2 ʤʝʩʷʮʘ ʠʥʢʫʙʘʮʠʠ ʘʩʩʦʮʠʘʮʠʠ 3 ʚʝʩ ʧʣʘʩʪʠʥ ʩʥʠ-

ʟʠʣʩʷ ʥʘ 1,5%, ʘ ʘʩʩʦʮʠʘʮʠʠ 4 ï ʥʘ 2,4%. ɺ ʢʦʥʪʨʦʣʝ 

ʫʙʳʣʴ ʙʳʣʘ 2,1%. ʏʝʨʝʟ 3 ʤʝʩʷʮʘ ʧʦʪʝʨʷ ʚʝʩʘ ʧʣʘ-

ʩʪʠʥ ʜʣʷ ʘʩʩʦʮʠʘʮʠʠ 3 ʩʦʩʪʘʚʠʣʘ 2,1%, ʜʣʷ ʘʩʩʦʮʠ-

ʘʮʠʠ 4 ï 3,0%. ɺ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʚʝʩ ʫʤʝʥʴ-

ʰʠʣʩʷ ʥʘ 2,4%. ʏʝʨʝʟ 6 ʤʝʩʷʮʝʚ ʫʙʳʣʴ ʚʝʩʘ ʤʝʪʘʣʣʘ 

ʙʳʣʘ ʙʦʣʴʰʝ ʚ ʦʧʳʪʥʳʭ ʚʘʨʠʘʥʪʘʭ ʠ ʩʦʩʪʘʚʠʣʘ 6,5-

7,6%, ʪʦʛʜʘ ʢʘʢ ʚ ʢʦʥʪʨʦʣʝ ï 5,0%. 

 

 
ʈʠʩʫʥʦʢ 2. ʋʙʳʣʴ ʚʝʩʘ ʩʪʘʣʴʥʳʭ ʧʣʘʩʪʠʥ ʧʨʠ ʠʥʢʫʙʘʮʠʠ ʘʩʩʦʮʠʘʮʠʡ ʥʘ ʘʮʝʪʘʪʥʦʡ ʩʨʝʜʝ 

 

ɺ ʦʧʳʪʥʳʭ ʚʘʨʠʘʥʪʘʭ ʧʨʠ ʨʘʟʚʠʪʠʠ ʙʘʢʪʝʨʠʡ ʠ 

ʤʠʮʝʣʠʘʣʴʥʳʭ ʛʨʠʙʦʚ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜʢʠʩʣʝʥʠʝ 

ʩʨʝʜʳ ʟʘ ʩʯʝʪ ʚʳʜʝʣʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʤʝʪʘʙʦʣʠʟʤʘ, 

ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʳʟʳʚʘʝʪ ʢʦʨʨʦʟʠʶ ʤʝʪʘʣʣʘ. ɺ 

ʧʨʦʙʝ, ʠʟ ʢʦʪʦʨʦʡ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʘʩʩʦʮʠʘʮʠʷ 4, ʠʟ-

ʥʘʯʘʣʴʥʦ ʚʳʜʝʣʷʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠ-

ʮʝʣʠʘʣʴʥʳʭ ʛʨʠʙʦʚ, ʧʦʵʪʦʤʫ ʧʨʦʮʝʩʩ ʢʦʨʨʦʟʠʠ 

ʧʨʦʪʝʢʘʣ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʩʩʦʮʠ-

ʘʮʠʝʡ 1. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ-

ʢʘʟʘʣʠ, ʯʪʦ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʙʘʢʪʝʨʠ-

ʘʣʴʥʦ-ʛʨʠʙʥʘʷ ʤʠʢʨʦʬʣʦʨʘ ʩʧʦʩʦʙʥʘ ʚʳʟʳʚʘʪʴ ʢʦʨ-

ʨʦʟʠʶ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. ʇʦʜ ʚʦʟʜʝʡ-

ʩʪʚʠʝʤ ʛʝʪʝʨʦʪʨʦʬʥʳʭ ʜʝʥʠʪʨʠʬʠʮʠʨʫʶʱʠʭ 
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ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʪʘʢʞʝ ʧʨʦʪʝʢʘʶʪ ʢʦʨʨʦʟʠʦʥʥʳʝ 

ʧʨʦʮʝʩʩʳ, ʦʜʥʘʢʦ ʦʥʠ ʥʝʩʢʦʣʴʢʦ ʟʘʤʝʜʣʝʥʳ ʟʘ ʩʯʝʪ 

ʦʙʨʘʟʦʚʘʥʠʷ ʙʠʦʧʣʝʥʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʘʣʣʘ. 
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ɸʅʅʆʊɸʎʀʗ 

ɺ ʩʪʘʪʴʝ ʜʘʥ ʠʩʪʦʨʠʦʛʨʘʬʠʯʝʩʢʠʡ ʦʙʟʦʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʊʨʠʝʩʪʩʢʦʛʦ ʢʦʥ-

ʬʣʠʢʪʘ, ʚʨʝʤʷ, ʢʦʛʜʘ ʚ ʧʝʨʚʳʝ ʧʦʩʣʝʚʦʝʥʥʳʝ ʛʦʜʳ ʚ ʢʦʥʬʣʠʢʪʘ ʚ ʥʝʛʦ ʙʳʣʠ ʚʪʷʥʫʪʳ ʉʐɸ, ʀʪʘʣʠʷ, ʉʉʉʈ 

ʠ ʖʛʦʩʣʘʚʠʷ. ɸʚʪʦʨʦʤ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʧʨʦʩʣʝʜʠʪʴ ʦʩʥʦʚʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʠʟʫʯʝʥʠʠ ʜʘʥʥʦʡ 

ʧʨʦʙʣʝʤʳ, ʦʙʱʠʡ ʭʘʨʘʢʪʝʨ ʨʘʙʦʪ, ʧʦʩʚʷʱʝʥʥʳʭ ʜʠʧʣʦʤʘʪʠʯʝʩʢʦʡ ʪʝʤʘʪʠʢʝ, ʘ ʪʘʢʞʝ ʚʳʜʝʣʠʪʴ ʭʘʨʘʢʪʝʨ-

ʥʳʝ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦ ʜʘʥʥʦʡ ʪʝʤʝ. 

ABSTRACT 

The article provides a historiographical overview of historical research in the field of the Trieste conflict, a 

time when in the first post-war years the United States, Italy, the USSR and Yugoslavia were drawn into the 

conflict. The author made an attempt to trace the main regularities in the study of this problem, the general nature 

of the works devoted to diplomatic subjects, and also to highlight the characteristic points of view on this topic. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʀʪʘʣʠʷ; ʊʨʠʝʩʪʩʢʠʡ ʢʦʥʬʣʠʢʪ; ʆʟʠʤʩʢʠʝ ʩʦʛʣʘʰʝʥʠʷ; ʠʩʪʦʨʠʦʛʨʘʬʠʷ. 

Key words: Italy; Triest conflict; Ozim agreements; historiography. 

 

ʆʪʜʝʣʴʥʳʝ ʘʩʧʝʢʪʳ ʊʨʠʝʩʪʩʢʦʡ ʧʨʦʙʣʝʤʳ ʧʦ-

ʣʫʯʠʣʠ ʩʚʦʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʚ ʤʦʥʦʛʨʘʬʠʷʭ ʠ ʩʪʘ-

ʪʴʷʭ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ, ʙʦʣʴ-

ʰʠʥʩʪʚʦ ʠʟ ʢʦʪʦʨʳʭ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʧʝʨʝʚʝʜʝʥʦ ʥʘ 

ʨʫʩʩʢʠʡ ʷʟʳʢ. ʆʜʥʘʢʦ ʚ ʮʝʣʦʤ ʧʝʨʠʦʜ 1945 ï 1954 

ʛʛ. ʧʦʢʘ ʝʱʝ ʥʝ ʩʪʘʣ ʦʙʲʝʢʪʦʤ ʥʘʫʯʥʳʭ ʠʟʳʩʢʘʥʠʡ.  

ʅʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʩʦʙʳʪʠʷ ʚʦʢʨʫʛ ʊʨʠʝʩʪʘ 

ʩʨʘʟʫ ʧʨʠʚʣʝʢʣʠ ʚʥʠʤʘʥʠʝ ʚ ʠʩʪʦʨʠʦʛʨʘʬʠʠ, ʦʩʦ-

ʙʝʥʥʦ ʟʘʧʘʜʥʦʡ, ʶʛʦʩʣʘʚʩʢʦʡ ʠ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝ-

ʧʝʥʠ ʠʪʘʣʴʷʥʩʢʦʡ. ɺ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠʩʪʦʨʠʯʝʩʢʦʡ 

ʣʠʪʝʨʘʪʫʨʝ ʚ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʣʝʪ ʊʨʠʝʩʪʩʢʠʡ ʚʦ-

ʧʨʦʩ ʫʧʦʤʠʥʘʣʩʷ ʚ ʦʙʱʠʭ ʨʘʙʦʪʘʭ, ʧʦʩʚʷʱʝʥʥʳʭ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʦʪʥʦʰʝʥʠʷʤ ʧʦʩʣʝ II  ʤʠʨʦʚʦʡ 

ʚʦʡʥʳ.  

ʆʩʥʦʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʧʦ ʜʘʥʥʦʤʫ ʚʦʧʨʦʩʫ ʤʦ-

ʛʫʪ ʙʳʪʴ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

- ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʜʠʧʣʦʤʘʪʠʯʝʩʢʠʝ ʜʦʢʫ-

ʤʝʥʪʳ (ʤʠʨʥʳʡ ʜʦʛʦʚʦʨ ʩ ʀʪʘʣʠʝʡ [1], ʆʟʠʤʩʢʠʝ 

ʩʦʛʣʘʰʝʥʠʷ [2], ʩʙʦʨʥʠʢʠ ʜʦʢʫʤʝʥʪʦʚ ʦ ʠʪʘʣʦ-ʩʦ-

ʚʝʪʩʢʦʡ ʧʦʣʠʪʠʢʝ ʠ ʜʠʧʣʦʤʘʪʠʠ ʚ ʤʝʞʚʦʝʥʥʦʝ 

ʚʨʝʤʷ ʧʦʜ ʨʝʜʘʢʮʠʝʡ ɻ.ʅ. ʉʝʚʦʩʪʴʷʥʦʚʘ [3]);  

- ʧʘʨʪʠʡʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʝ ʜʦʢʫʤʝʥʪʳ (ʩʪʘʪʴʠ ʠ 

ʨʝʯʠ ʧʦ ʚʦʧʨʦʩʘʤ ʚʥʝʰʥʝʡ ʧʦʣʠʪʠʢʠ ʀʪʘʣʠʠ ɻʝʥʝ-

ʨʘʣʴʥʦʛʦ ʩʝʢʨʝʪʘʨʷ ʀʉʇ ʇ. ʅʝʥʥʠ [4], ʠʟʙʨʘʥʥʳʝ 

ʩʪʘʪʴʠ ʠ ʨʝʯʠ ɻʝʥʝʨʘʣʴʥʦʛʦ ʩʝʢʨʝʪʘʨʷ ʀʂʇ ʇ. ʊʦ-

ʣʴʷʪʪʠ [5]); 

- ʤʝʤʫʘʨʥʘʷ ʣʠʪʝʨʘʪʫʨʘ (ʚ ʯʘʩʪʥʦʩʪʠ, ʜʥʝʚʥʠʢ 

ʣʠʜʝʨʘ ʙʦʣʛʘʨʩʢʦʛʦ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʢʦʤʤʫʥʠ-

ʩʪʠʯʝʩʢʦʛʦ ʜʚʠʞʝʥʠʷ ɻ.ʄ. ɼʠʤʠʪʨʦʚʘ [6], ʜʥʝʚʥʠʢ 

ʤʠʥʠʩʪʨʘ ʠʥʦʩʪʨʘʥʥʳʭ ʜʝʣ ʠ ʟʷʪʷ ɹ. ʄʫʩʩʦʣʠʥʠ ɻ. 

ʏʠʘʥʦ [7], ʚʦʩʧʦʤʠʥʘʥʠʷ ʯʣʝʥʘ ʇʘʨʪʠʠ ʜʝʡʩʪʚʠʷ, 

ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʞʫʨʥʘʣʠʩʪʘ ʚʨʝʤʝʥ ʧʨʠʭʦʜʘ ʢ ʚʣʘ-

ʩʪʠ ɹ. ʄʫʩʩʦʣʠʥʠ ʃ. ʉʘʣʚʘʪʦʨʝʣʣʠ [8]).  

ʆʪʝʯʝʩʪʚʝʥʥʘʷ ʠʩʪʦʨʠʦʛʨʘʬʠʷ, ʨʘʩʩʤʘʪʨʠʚʘʣʘ 

ʜʘʥʥʫʶ ʧʨʦʙʣʝʤʫ, ʦʧʠʨʘʷʩʴ ʥʘ ʢʣʘʩʩʦʚʫʶ ʪʝʦʨʠʶ.  

ʇʨʝʞʜʝ ʚʩʝʛʦ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʨʘʙʦʪʳ ʦʙ-

ʱʝʛʦ ʭʘʨʘʢʪʝʨʘ. ɺ 1960-1970 ʛʛ. ʙʳʣʠ ʠʟʜʘʥʳ ʬʫʥ-

ʜʘʤʝʥʪʘʣʴʥʳʝ ʪʨʫʜʳ ʧʦ ʠʩʪʦʨʠʠ ʜʠʧʣʦʤʘʪʠʠ ʠ ʧʨʦ-

ʙʣʝʤʘʤ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʪʥʦʰʝʥʠʡ ʧʦʩʣʝ II  ʤʠʨʦ-

ʚʦʡ ʚʦʡʥʳ [9], ʚ ʢʦʪʦʨʳʭ ʧʦʜʨʦʙʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʊʨʠʝʩʪʩʢʘʷ ʧʨʦʙʣʝʤʘ ʚ ʢʦʥʪʝʢʩʪʝ 

ʩʪʘʥʦʚʣʝʥʠʷ ʙʠʧʦʣʷʨʥʦʡ ʩʠʩʪʝʤʳ. ʆʩʦʙʦʝ ʚʥʠʤʘ-

ʥʠʝ ʩʦʚʝʪʩʢʘʷ ʠʩʪʦʨʠʦʛʨʘʬʠʷ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ XX 

ʚ. ʫʜʝʣʷʣʘ ʧʦʟʠʮʠʠ ʖʛʦʩʣʘʚʠʠ, ʨʦʣʠ ʉʦʚʝʪʩʢʦʛʦ 

ʉʦʟʁʘ ʠ ʣʠʯʥʦ ʉʪʘʣʠʥʘ ʚ ʨʝʰʝʥʠʠ ʊʨʠʝʩʪʩʢʦʛʦ 

ʢʦʥʬʣʠʢʪʘ [10]. ʆʪʜʝʣʴʥʳʝ ʪʨʫʜʳ ʧʦʩʚʷʱʝʥʳ ʧʨʦ-

ʙʣʝʤʘʤ ʠʪʘʣʦ-ʙʘʣʢʘʥʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ 

ʤʝʞʚʦʝʥʥʳʝ ʛʦʜʳ. ʅʘʧʨʠʤʝʨ, ʤʦʥʦʛʨʘʬʠʠ ʅ.ɼ. 

ʉʤʠʨʥʦʚʦʡ [11].  

ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʠʟʫʯʝʥʠʠ ʊʨʠʝʩʪʩʢʦʛʦ ʢʦʥ-

ʬʣʠʢʪʘ ʚ ʢʦʥʮʝ II  ʤʠʨʦʚʦʡ ʚʦʡʥʳ, ʨʦʣʠ ʉʪʘʣʠʥʘ, 

ʊʦʣʴʷʪʪʠ, ʤʘʡʩʢʦʤʫ ʢʨʠʟʠʩʫ 1945 ʛ. ʠ ʜʨʫʛʠʤ ʘʩ-

ʧʝʢʪʘʤ ʧʦʩʚʷʱʝʥʳ ʮʝʣʳʡ ʨʷʜ ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ ʃ.ʗ. 

ɻʠʙʠʘʥʩʢʦʛʦ [12], ʯʘʩʪʴ ʠʟ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʝʥʳ ʚ 

ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʨʦʝʢʪʘ, ʧʦʜʜʝʨʞʘʥ-

ʥʦʛʦ ʈʦʩʩʠʡʩʢʠʤ ʛʫʤʘʥʠʪʘʨʥʳʤ ʥʘʫʯʥʳʤ ʬʦʥʜʦʤ. 

ɺ ʟʘʨʫʙʝʞʥʦʡ ʠʩʪʦʨʠʦʛʨʘʬʠʠ, ʚ ʧʝʨʚʫʶ ʦʯʝ-

ʨʝʜʴ ʠʪʘʣʴʷʥʩʢʦʡ, ʧʨʦʙʣʝʤʝ ʠʪʘʣʦ-ʩʣʦʚʝʥʩʢʦʛʦ ʚʟʘ-

ʠʤʦʜʝʡʩʪʚʠʷ ʚʨʝʤʝʥ ʈʠʩʦʨʜʞʠʤʝʥʪʦ, ʩʦʚʤʝʩʪʥʦʡ 

ʙʦʨʴʙʝ ʟʘ ʦʙʨʘʟʦʚʘʥʠʝ ʥʘʮʠʦʥʘʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚ, ʘ 

ʪʘʢʞʝ ʧʦʷʚʣʝʥʠʶ ʪʝʯʝʥʠʷ ʠʨʨʝʜʝʥʪʠʟʤʘ ʧʦʩʚʷʱʝʥʘ 

ʨʘʙʦʪʘ ʜʠʨʝʢʪʦʨʘ ʠʥʩʪʠʪʫʪʘ ʠʩʪʦʨʠʠ çʆʙʲʝʜʠʥʝ-

ʥʠʷè ʄ. ʇʘʢʦʨʘ çʀʪʘʣʠʷ ʠ ɹʘʣʢʘʥʳ: ʦʪ ʈʠʩʦʨʜʞʠ-

ʤʝʥʪʦ ʜʦ ʚʨʝʤʝʥ ʚʦʡʥʳ ʟʘ ʦʩʚʦʙʦʞʜʝʥʠʝè [13]. 

ɺʥʝʰʥʝʡ ʧʦʣʠʪʠʢʝ ʀʪʘʣʠʠ ʚ ʦʪʥʦʰʝʥʠʠ ʩʪʨʘʥ ɹʘʣ-
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ʢʘʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʚ ʤʝʞʚʦʝʥʥʳʡ ʧʝʨʠʦʜ ʧʦʩʚʷ-

ʱʝʥʳ ʨʘʙʦʪʳ ʠʪʘʣʴʷʥʩʢʠʭ ʘʚʪʦʨʦʚ ɸ. ɹʦʨʤʝ [14], ɽ. 

ɼʠ ʅʦʣʬʦ [15], ɻ. ʂʘʨʦʯʯʠ [16] ʠ ʜʨ.  

ʊʨʠʝʩʪʩʢʠʡ ʢʦʥʬʣʠʢʪ ʟʘʥʠʤʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʯʘʩʪʴ ʨʘʙʦʪʳ ʧʨʦʬʝʩʩʦʨʘ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ʇʝʨʫʜʞʠ 

ɺ. ʂʦʨʘʣʣʫʮʮʦ[17]. ɸʚʪʦʨ ʘʥʘʣʠʟʠʨʫʝʪ ʚʘʨʠʘʥʪʳ 

ʩʪʨʘʪʝʛʠʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʊʨʠʝʩʪ-

ʩʢʦʛʦ ʢʨʠʟʠʩʘ, ʚʳʷʩʥʷʷ, ʢʘʢʦʡ ʠʟ ʥʠʭ ʤʦʞʝʪ ʙʳʪʴ 

ʦʧʪʠʤʘʣʴʥʳʤ ʜʣʷ ʀʪʘʣʠʠ, ʠ ʜʝʣʘʝʪ ʚʳʚʦʜ ʦ ʧʨʝ-

ʠʤʫʱʝʩʪʚʝ ʢʦʤʧʨʦʤʠʩʩʥʳʭ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʫʯʠ-

ʪʳʚʘʣʠ ʙʳ ʤʥʝʥʠʷ ʚʩʝʭ ʩʪʦʨʦʥ ʢʦʥʬʣʠʢʪʘ. 

ʊʝʤʘ ʫʯʘʩʪʠʷ ʉʐɸ ʚ ʨʘʟʨʝʰʝʥʠʠ ʊʨʠʝʩʪʩʢʦʡ 

ʧʨʦʙʣʝʤʳ, ʧʨʦʚʘʣ ʘʤʝʨʠʢʘʥʩʢʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʢ-

ʪʷʙʨʝ 1953 ʛ., ʢʣʶʯʝʚʘʷ ʨʦʣʴ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʧʦʩʣʘ 

ʚ ʀʪʘʣʠʠ ʂ. ʃʫʯʝ ʧʦʜʨʦʙʥʦ ʦʩʚʝʱʝʥʘ ʚ ʨʘʙʦʪʝ ʧʨʦ-

ʬʝʩʩʦʨʘ ʅʴʶʬʘʫʥʜʣʝʥʜʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʂʘ-

ʥʘʜʘ), ʠʪʘʣʴʷʥʮʘ ʧʦ ʥʘʮʠʦʥʘʣʴʥʦʩʪʠ, ʆʩʚʘʣʴʜʦ 

ʂʨʦʯʠ[18]. ɸʚʪʦʨ ʘʥʘʣʠʟʠʨʫʝʪ ʧʨʦʙʣʝʤʥʳʝ ʬʘʢ-

ʪʦʨʳ ʠ ʪʝʥʜʝʥʮʠʠ, ʥʘʙʣʶʜʘʝʤʳʝ ʚ ʛʝʥʝʟʠʩʝ ʘʤʙʠ-

ʮʠʦʟʥʳʭ ʚʥʝʰʥʝʧʦʣʠʪʠʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ ʘʤʝʨʠʢʘʥ-

ʩʢʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ. 

ʉʨʝʜʠ ʨʘʙʦʪ, ʧʦʩʚʷʱʝʥʥʳʭ ʵʪʦʡ ʧʨʦʙʣʝʤʘʪʠʢʝ 

ʚ ʉʐɸ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ɹ. ʅʦʚʘʢʘ 

[19]. ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʢʦʣʝʙʘʥʠʷ ʚ ʭʘ-

ʨʘʢʪʝʨʝ ʠʪʘʣʴʷʥʩʢʦʡ ʜʠʧʣʦʤʘʪʠʠ, ʢʦʪʦʨʳʝ ʦʙʲʷʩ-

ʥʷʝʪ ʧʨʝʚʘʣʠʨʦʚʘʥʠʝʤ ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʧʦʣʠʪʠʯʝ-

ʩʢʠʭ (ʚ ʪʦʤ ʯʠʩʣʝ ʚʥʫʪʨʝʥʥʠʭ) ʨʘʩʯʝʪʦʚ ʠ ʦʪʩʫʪ-

ʩʪʚʠʝʤ ʜʦʣʛʦʩʨʦʯʥʳʭ ʠ ʫʩʪʦʷʚʰʠʭʩʷ ʧʦʣʠʪʠʯʝʩʢʠʭ 

ʩʪʨʘʪʝʛʠʡ.  

ɸʥʘʣʠʟ ʠʩʪʦʨʠʦʛʨʘʬʠʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʪ-

ʩʫʪʩʪʚʠʠ ʮʝʣʦʩʪʥʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ ʊʨʠʝʩʪʩʢʦʡ 

ʧʨʦʙʣʝʤʳ ʩ 1945 ʛ. ʧʦ 1954 ʛ. ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠʩ-

ʪʦʨʠʦʛʨʘʬʠʠ. ɼʝʬʠʮʠʪ ʧʝʨʝʚʝʜʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ 

ʣʠʪʝʨʘʪʫʨʳ, ʘ ʪʘʢ ʞʝ ʦʛʨʘʥʠʯʝʥʥʳʡ ʜʦʩʪʫʧ ʢ ʶʛʦ-

ʩʣʘʚʩʢʠʤ ʠ ʠʪʘʣʴʷʥʩʢʠʤ ʘʨʭʠʚʘʤ ʜʦʣʛʦʝ ʚʨʝʤʷ ʧʨʝ-

ʧʷʪʩʪʚʦʚʫʝʪ ʠʟʫʯʝʥʠʶ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ.  
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ɸʅʅʆʊɸʎʀʗ 
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ʢʦʥʬʨʦʥʪʘʮʠʠ ʤʝʞʜʫ ʈʦʩʩʠʝʡ ʠ ʊʫʨʮʠʝʡ. ʌʦʨʧʦʩʪ ɸʥʘʧʘ ʦʢʘʟʘʣʩʷ ʚ ʵʧʠʮʝʥʪʨʝ ʚʦʝʥʥʳʭ ʜʝʡʩʪʚʠʡ.  

ABSTRACT 

The entry in 1783 part of the Russian Empire on the right Bank of the Kuban contributed to the strengthening 

of confrontation between Russia and Turkey. Outpost Anapa was in the midst of hostilities. 
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ɸʥʘʧʘ ï ʩʪʘʨʝʡʰʠʡ ʛʦʨʦʜ ʈʦʩʩʠʠ ʥʘ ʚʦʩʪʦʯʥʦʤ 

ʧʦʙʝʨʝʞʴʝ ʏʝʨʥʦʛʦ ʤʦʨʷ, ʥʘ ʩʪʳʢʝ ʧʦʣʫʦʩʪʨʦʚʘ ʊʘ-

ʤʘʥʩʢʦʛʦ ʠ ɸʙʨʘʫ, ʫ ʤʝʣʢʦʡ (ʉʠʥʜʩʢʦʡ) ʛʘʚʘʥʠ, ʫ 

ʫʩʪʴʷ ʨʝʢʠ ɸʥʘʧʢʘ (ɹʫʛʫʨ). ʅʘ ʝʸ ʤʝʩʪʝ ʠʣʠ ʚʦʟʣʝ 

ʥʝʸ ʟʘ ʪʳʩʷʯʝʣʝʪʠʷ ʙʳʣʦ ʥʝʩʢʦʣʴʢʦ ʛʦʨʦʜʦʚ. ʇʦʨʪ 

ʉʠʥʜʩʢʘʷ ʛʘʚʘʥʴ ʠ ʩʪʦʣʠʮʘ ʉʠʥʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ 

ï ʉʠʥʜʠʢʘ (ʉʠʥʜʠʢ, ʉʠʥʜʦʥ). ʉ VI-IV ʚʚ. ʜʦ ʥ.ʵ. ʧʦ 

III  ʚ. ʥ.ʵ. ʟʜʝʩʴ, ʥʘʨʷʜʫ ʩ ʩʠʥʜʘʤʠ, ʧʨʦʞʠʚʘʣʠ ʠ 

ʛʨʝʢʠ, ʘ ʛʦʨʦʜ ʥʘʟʳʚʘʣʩʷ ɻʦʨʛʠʧʧʠʝʡ. ʇʦ ʦʜʥʦʡ 

ʚʝʨʩʠʠ, ʦʥ ʙʳʣ ʥʘʟʚʘʥ ʧʦ ʠʤʝʥʠ ʥʘʤʝʩʪʥʠʢʘ 

ʙʦʩʧʦʨʩʢʦʛʦ ʮʘʨʷ ʃʝʚʢʦʥʘ Iɻʦʨʛʠʧʧʘ (ʠʣʠ ʠʤʝʥʠ 

ʙʦʩʧʦʨʩʢʦʛʦ ʮʘʨʷ ʉʘʪʠʨʘ I). ʇʦ ʜʨʫʛʦʡ ʚʝʨʩʠʠ, ʦʪ 

çʛʦʨʛè - çʛʨʦʟʥʳʡ, ʩʪʨʘʰʥʳʡè ʠ çʠʧʧʦʩè - çʣʦ-

ʰʘʜʴè. ɺ XIII  ʚʝʢʝ ʛʝʥʫʵʟʩʢʠʝ ʢʫʧʮʳ-ʤʦʨʝʭʦʜʳ ʥʘ 

ʨʘʟʚʘʣʠʥʘʭ ɻʦʨʛʠʧʧʠʠ ʧʦʩʪʨʦʠʣʠ ʢʨʝʧʦʩʪʴ ï ʪʦʨʛʦ-

ʚʫʶ ʬʘʢʪʦʨʠʶ ʄʘʧʫ (ʄʘʧʘʨʠʦ), ʯʪʦ ʦʟʥʘʯʘʝʪ çʫ 

ʚʦʜʳè, ʦʪʤʝʯʝʥʥʫʶ ʥʘ ʢʘʨʪʘʭ ʤʠʨʘ ʇʴʝʪʨʦ ɺʝʩ-

ʢʦʥʪʠ 1318 ʛ., ʂʘʪʘʣʘʥʩʢʦʡ ʠ ʜʨʫʛʠʭ. ʀ ʚ ʛʝʥʫʵʟʩʢʠʭ 

ʜʦʢʫʤʝʥʪʘʭ ʵʪʦ ʫʢʨʝʧʣʝʥʠʝ ʥʘʟʳʚʘʝʪʩʷ ʪʘʢʞʝ 

çMapaè ʠʣʠ çMapariumè. ʊʘʤ ʨʝʩʧʫʙʣʠʢʘ ʩʚʷʪʦʛʦ 

ɻʝʦʨʛʠʷ ʠʤʝʣʘ ʩʚʦʝʛʦ ʢʦʤʝʥʜʘʥʪʘ ʠʣʠ ʧʨʝʟʠʜʝʥʪʘ. 

ɸʜʳʛʠ ʥʘʟʳʚʘʣʠ ʛʦʨʦʜ ɹʫʛʫʨ-ʢʘʣʝ (ɹʳʛʲʫʨʢʲʘʣ) ï 

çʢʨʝʧʦʩʪʴ ʥʘ ʨʝʢʝ ɹʳʛʫʨè ʠ ʜʘʞʝ ʏʲʳʭʲʫʨʘʡ ï 

çʂʨʫʛʣʘʷ ʟʝʤʣʷè [5]. ɺ XV ʚʝʢʝ ʪʫʨʢʠ-ʦʩʤʘʥʳ ʥʘ 

ʨʘʟʚʘʣʠʥʘʭ ɹʫʛʫʨ-ʢʘʣʝ ʧʦʩʪʨʦʠʣʠ ʩʥʘʯʘʣʘ ʫʢʨʝʧʣʝ-

ʥʠʝ, ʘ ʧʦʪʦʤ ʤʦʱʥʫʶ ʢʨʝʧʦʩʪʴ ɸʥʘʧʘ. ɺʦʟʤʦʞʥʦ, 

ʪʫʨʢʠ ʧʝʨʝʠʥʘʯʠʣʠ ʄʘʧʘ ï ʅʘʧʘ ï ɸʥʘʧʘ ʠʣʠ ʦʪ 

çʘʥè - çʦʢʦʣʦè ʄʘʧʳ. ʉ ʘʜʳʛʦ-ʘʙʭʘʟʩʢʦʛʦ çʘʥʘʧʘʡè 

- çʛʘʚʘʥʴè ʠ çʫʩʪʴʝ ʨʝʢʠ ɸʥʳè [3]. ʅʦ ʝʱʸ ʨʘʥʴʰʝ 

ʟʜʝʩʴ ʙʳʣ ʙʦʛʘʪʳʡ ʜʚʦʨʝʮ ɸʥʘʧʘʡ-ɻʝʚʭʘʨʘʡ ï çʩʦ-

ʢʨʦʚʠʱʥʠʮʘ ʤʠʨʘè. ʕʚʣʠʷ ʏʝʣʝʙʠ ʩʯʠʪʘʣ, ʯʪʦ ʛʦ-

ʨʦʜ ʜʦ IV ʚʝʢʘ ʥʘʟʳʚʘʣʩʷ ɻʝʚʭʘʨʧʘʡ (ɻʝʚʭʝʨʛʘʥ) ï 

çʩʦʢʨʦʚʠʱʥʠʮʘ ʞʝʤʯʫʛʘè. ɽʩʪʴ ʝʱʝ ʧʝʨʝʚʦʜ, ʛʜʝ çʘ 

(ʘʥʝ)è - çʯʝʨʢʝʩʩʢʠʡ ʩʪʦʣʠʢè ʠ çʧʧʝè - çʥʦʩ, ʢʦ-

ʥʝʮè, ʪʦ ʝʩʪʴ çʢʨʘʡ ʩʪʦʣʘ ʠʣʠ ʥʦʩè, ʘ ʩ ʘʨʤʷʥʩʢʦʛʦ 

ʤʦʞʥʦ ʧʝʨʝʚʝʩʪʠ ʢʘʢ çʘʥ-ʘʧè - çʪʦʪ ʙʝʨʝʛè.  

ʅʘʠʙʦʣʝʝ ʚʝʨʥʳʡ ʧʝʨʝʚʦʜ ʩʣʦʚʘ çɸʥʘʧʘè - 

çʚʳʩʦʢʠʡ ʤʳʩ, ʚʳʩʦʢʠʡ ʙʝʨʝʛè, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʝʸ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʤʝʩʪʦʧʦʣʦʞʝʥʠʶ. ɻʦʨʦʜ ʯʘʩʪʦ 

ʥʘʟʳʚʘʣʠ ɸʥʘʧ (ʉʘʥʘʧ), ʛʜʝ çʩʘʥʘ ʠʣʠ ʘʥʘè ʚʦʩʭʦ-

ʜʠʪ ʢ ʥʘʟʚʘʥʠʶ ʘʜʳʛʝʡʩʢʦʛʦ ʧʣʝʤʝʥʠ çʩʦʥʥʳ, ʩʦ-

ʥʠʯ, ʟʘʥʝ, ʞʘʥʵè, ʘ çʧ-ʧʘè - çʤʝʩʪʦè, ʪʦ ʝʩʪʴ ɸʥʘʧʘ 

ï çʤʝʩʪʦ ʩʘʥʦʚè, ʠʣʠ ʞʘʥʝʝʚʮʝʚ. ɺ ʩʚʦʝ ʚʨʝʤʷ 

ʠʤʝʥʥʦ ʞʘʥʝʝʚʩʢʠʡ ʢʥʷʟʴ ɿʘʥʦʢʦ ʧʨʦʜʘʣ ʨʘʟʚʘʣʠʥʳ 

ʄʘʧʳ ʪʫʨʢʘʤ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢʨʝʧʦʩʪʠ [6]. 

ʉ 1790 ʧʦ 1828 ʛʦʜʳ ʫ ʩʪʝʥ ʪʫʨʝʮʢʦʡ ɸʥʘʧʳ 

ʨʫʩʩʢʠʝ ʚʦʡʩʢʘ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʨʦʩʣʘʚʣʷʣʠ ʦʨʫʞʠʝ 

ʚ ʙʦʨʴʙʝ ʩ ʚʨʘʛʘʤʠ. ʅʝ ʩʣʫʯʘʡʥʦ ʝʸ ʥʘʟʳʚʘʣʠ çʂʘʚ-

ʢʘʟʩʢʠʤ ʀʟʤʘʠʣʦʤè. ʇʦ ʦʢʦʥʯʘʥʠʶ 2-ʛʦ ʦʯʝʥʴ 

ʪʨʫʜʥʦʛʦ ʧʦʭʦʜʘ ʚʩʝ ʩʦʣʜʘʪʳ ʙʳʣʠ ʥʘʛʨʘʞʜʝʥʳ 

ʩʧʝʮʠʘʣʴʥʦ ʦʪʯʝʢʘʥʝʥʥʦʡ ʤʝʜʘʣʴʶ çɿʘ ʚʝʨʥʦʩʪʴè. 

ʅʳʥʝ ʚ ʛʦʨʦʜʝ-ʢʫʨʦʨʪʝ ɸʥʘʧʘ ʧʨʦʞʠʚʘʝʪ ʦʢʦʣʦ 182 

ʪʳʩʷʯ ʯʝʣʦʚʝʢ 88 ʥʘʮʠʦʥʘʣʴʥʦʩʪʝʡ [1]. 

ʋ ɺʘʩʠʣʠʷ ʇʦʪʪʦ ʚ 1-ʤ ʪʦʤʝ çʂʘʚʢʘʟʩʢʦʡ 

ʚʦʡʥʳè ʚ ʛʣʘʚʝ çɹʝʜʩʪʚʝʥʥʳʡ ʧʦʭʦʜ ɹʠʙʠʢʦʚʘ ʥʘ 

ɸʥʘʧʫè ʥʘʭʦʜʠʤ ʝʱʝ ʦʜʥʫ ʚʝʨʩʠʶ: çʉʘʤʦʝ ʩʣʦʚʦ 

çʘʥʘʧʘè ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʜʚʫʭ ʪʘʪʘʨʩʢʠʭ ʩʣʦʚ: çʘʥʘè 

- ʤʘʪʴ ʠ çʧʘʡè - ʯʘʩʪʴ, ʜʦʣʷ. ɺ ʧʝʨʚʦʝ ʚʨʝʤʷ ʩʫʱʝ-

ʩʪʚʦʚʘʥʠʷ ʢʨʝʧʦʩʪʠ ʝʸ ʠʥʘʯʝ ʠ ʥʝ ʥʘʟʳʚʘʣʠ, ʢʘʢ 

ɸʥʘʧʘʡ ï çʤʘʪʝʨʠʥʩʢʘʷ ʯʘʩʪʴè ʠʣʠ çʤʘʪʝʨʠʥʩʢʘʷ 

ʜʦʣʷè. ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʵʪʦʛʦ ʥʘʟʚʘʥʠʷ ʦʙʲʷʩʥʷʶʪ 

ʦʙʳʯʥʦ ʪʝʤ, ʯʪʦ ʪʫʨʢʠ, ʩʪʘʨʘʷʩʴ ʦʙʣʝʛʯʠʪʴ ʫʯʘʩʪʴ 

ʩʚʦʠʭ ʝʜʠʥʦʚʝʨʮʝʚ, ʠʟʛʥʘʥʥʳʭ ʠʟ ʂʨʳʤʘ, ʦʪʚʝʣʠ ʠʤ 

ʤʝʩʪʦ ʥʘ ʂʫʙʘʥʠ ʠʤʝʥʥʦ ʧʦʜ ʟʘʱʠʪʦʡ ʵʪʦʡ ʢʨʝʧʦ-

ʩʪʠ; ʚ ʩʚʦʸ ʚʨʝʤʷ ʪʘʪʘʨʳ ʚʳʩʦʢʦ ʮʝʥʠʣʠ ʪʘʢʦʝ ʧʦ-

ʢʨʦʚʠʪʝʣʴʩʪʚʦ ʠ ʚʳʨʘʟʠʣʠ ʩʚʦʶ ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴ ʚ 

ʩʘʤʦʤ ʥʘʟʚʘʥʠʠ ɸʥʘʧʳ, ʢʦʪʦʨʘʷ, ʢʘʢ ʟʘʙʦʪʣʠʚʘʷ 

ʤʘʪʴ, ʧʨʠʶʪʠʣʘ ʫ ʩʝʙʷ ʥʝʩʯʘʩʪʥʳʭ ʠʟʛʥʘʥʥʠʢʦʚè 

[2]. 

ʇʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫ ʪʫʨʝʮʢʦʛʦ ʧʠʩʘʪʝʣʷ XVII  

ʚʝʢʘ ʕʚʣʠʷ ʏʝʣʝʙʠ, ɸʥʘʧʘ ʧʝʨʝʰʣʘ ʚʦ ʚʣʘʩʪʴ ʪʫʨʦʢ 

ʚ ʮʘʨʩʪʚʦʚʘʥʠʝ ʩʫʣʪʘʥʘ ʄʫʭʘʤʤʝʜʘ II, ʚʦ ʚʨʝʤʷ ʧʦ-

ʭʦʜʘ ʥʘ ʂʘʬʫ, ʪʦ ʝʩʪʴ ʚ 1475 ʛʦʜʫ, ʢʦʛʜʘ ʢʦʤʘʥʜʦ-

ʚʘʚʰʠʡ ʵʪʦʡ ʵʢʩʧʝʜʠʮʠʝʡ ʂʝʜʫʢ ɸʭʤʝʜ-ʧʘʰʘ ʚʟʷʣ 

ʧʦʧʫʪʥʦ ɸʥʘʧʩʢʠʡ ʟʘʤʦʢ ʠ ʦʩʪʘʚʠʣ ʚ ʥʝʤ ʪʫʨʝʮʢʠʡ 

ʛʘʨʥʠʟʦʥ. ʊʫʨʢʠ ʪʦʛʜʘ ʩʪʨʝʤʠʣʠʩʴ ʠʟʛʥʘʪʴ ʛʝʥʫʵʟ-

ʮʝʚ ʠʟ ʏʝʨʥʦʛʦ ʠ ɸʟʦʚʩʢʠʭ ʤʦʨʝʡ [7]. 

ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʨʫʩʩʢʦ-ʪʫʨʝʮʢʦʡ ʚʦʡʥʳ 

1768ï1774 ʛʛ. ʧʨʦʪʠʚʦʩʪʦʷʥʠʝ ʊʫʨʮʠʠ ʠ ʈʦʩʩʠʠ ʥʝ 
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ʧʨʝʢʨʘʪʠʣʦʩʴ, ʥʦ ʧʝʨʝʰʣʦ ʥʘ ʜʠʧʣʦʤʘʪʠʯʝʩʢʠʡ 

ʬʨʦʥʪ. ʋʤʝʣʳʝ ʫʩʠʣʠʷ ʨʫʩʩʢʠʭ ʜʠʧʣʦʤʘʪʦʚ ʧʨʠ-

ʚʝʣʠ ʢ ʪʦʤʫ, ʯʪʦ ʚ 1783 ʛ. ʢʨʳʤʩʢʠʡ ʭʘʥ ʐʘʛʠʥ-ɻʠ-

ʨʝʡ ʦʪʢʘʟʘʣʩʷ ʦʪ ʧʨʝʩʪʦʣʘ ʠ ʧʝʨʝʜʘʣ ʂʨʳʤ ʧʦʜ ʨʫʢʫ 

ʨʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʘʪʨʠʮʳ ɽʢʘʪʝʨʠʥʳ II. ʕʪʦ ʠʟʚʝ-

ʩʪʠʝ ʙʳʣʦ ʩ ʥʝʛʦʜʦʚʘʥʠʝʤ ʚʩʪʨʝʯʝʥʦ ʚ ʊʫʨʮʠʠ, ʢʦ-

ʪʦʨʘʷ ʥʘʯʘʣʘ ʛʦʪʦʚʠʪʴʩʷ ʢ ʥʦʚʦʡ ʚʦʡʥʝ. ʊʫʨʢʠ, ʚʦʩ-

ʧʦʣʴʟʦʚʘʚʰʠʩʴ ʧʦʤʦʱʴʶ ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʠʭ ʠʥ-

ʩʪʨʫʢʪʦʨʦʚ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʠʣʠʣʠ ʤʦʱʴ ʦʩʥʦʚʥʳʭ 

ʢʨʝʧʦʩʪʝʡ, ʚʦʩʩʦʟʜʘʣʠ ʩʠʣʴʥʳʡ ʬʣʦʪ, ʨʝʦʨʛʘʥʠʟʦ-

ʚʘʣʠ ʠ ʟʘʥʦʚʦ ʦʙʫʯʠʣʠ ʘʨʤʠʶ. 

ʈʫʩʩʢʦ-ʪʫʨʝʮʢʘʷ ʚʦʡʥʘ 1787ð1791 ʛʛ. ʙʳʣʘ 

ʨʘʟʚʷʟʘʥʘ ʊʫʨʮʠʝʡ ʚ ʮʝʣʷʭ ʚʦʟʚʨʘʱʝʥʠʷ ʂʨʳʤʘ. 

ʆʧʠʨʘʷʩʴ ʥʘ ʜʠʧʣʦʤʘʪʠʯʝʩʢʫʶ ʠ ʚʦʝʥʥʫʶ ʧʦʜ-

ʜʝʨʞʢʫ ʌʨʘʥʮʠʠ, ɸʥʛʣʠʠ ʠ ʐʚʝʮʠʠ, ʪʫʨʝʮʢʠʡ ʩʫʣ-

ʪʘʥ ʉʝʣʠʤ III ʩʪʘʣ ʪʨʝʙʦʚʘʪʴ ʚʦʟʚʨʘʱʝʥʠʷ ʂʨʳʤʘ, 

ʧʨʠʟʥʘʥʠʷ ɻʨʫʟʠʠ ʩʚʦʠʤ ʚʘʩʩʘʣʦʤ, ʜʦʩʤʦʪʨʘ ʨʦʩ-

ʩʠʡʩʢʠʭ ʪʦʨʛʦʚʳʭ ʩʫʜʦʚ, ʧʨʦʭʦʜʷʱʠʭ ʯʝʨʝʟ ʯʝʨʥʦ-

ʤʦʨʩʢʠʝ ʧʨʦʣʠʚʳ. ʇʦʣʫʯʠʚ ʦʪʢʘʟ, 13 ʘʚʛʫʩʪʘ 1787 

ʛ. ʦʥ ʦʙʲʷʚʠʣ ʚʦʡʥʫ ʈʦʩʩʠʠ. 21 ʘʚʛʫʩʪʘ 1787 ʛ., ʝʱʝ 

ʜʦ ʧʦʣʫʯʝʥʠʷ ʚ ʇʝʪʝʨʙʫʨʛʝ ʠʟʚʝʩʪʠʷ ʦʙ ʦʙʲʷʚʣʝʥʠʠ 

ʚʦʡʥʳ, ʪʫʨʝʮʢʠʡ ʬʣʦʪ ʥʘʧʘʣ ʥʘ ʨʫʩʩʢʠʝ ʩʪʦʨʦʞʝ-

ʚʳʝ ʢʦʨʘʙʣʠ ʫ ʂʠʥʙʫʨʥʘ. 1 ʦʢʪʷʙʨʷ 1787 ʛ. ʪʫʨʝʮ-

ʢʠʡ ʜʝʩʘʥʪ ʚʳʩʘʜʠʣʩʷ ʥʘ ʂʠʥʙʫʨʥʩʢʦʡ ʢʦʩʝ, ʥʦ ʙʳʣ 

ʘʪʘʢʦʚʘʥ ʠ ʫʥʠʯʪʦʞʝʥ ʢʦʨʧʫʩʦʤ ɸ.ɺ. ʉʫʚʦʨʦʚʘ. 

ɺʦʝʥʥʳʝ ʜʝʡʩʪʚʠʷ ʨʫʩʩʢʠʭ ʚʦʡʩʢ ʧʨʦʪʠʚ 

ɸʥʘʧʳ ʙʳʣʠ ʦʪʢʨʳʪʳ ʚʩʢʦʨʝ ʞʝ ʧʦʩʣʝ ʚʦʟʚʝʜʝʥʠʷ 

ʝʸ ʫʢʨʝʧʣʝʥʠʡ. ʀʤʝʥʥʦ ʚʦ ʚʨʝʤʷ ʚʪʦʨʦʡ ʪʫʨʝʮʢʦʡ 

ʚʦʡʥʳ ʚ ʮʘʨʩʪʚʦʚʘʥʠʝ ɽʢʘʪʝʨʠʥʳ II, ʢʦʛʜʘ ʛʣʘʚʥʦ-

ʢʦʤʘʥʜʫʶʱʠʡ ʨʫʩʩʢʦʡ ʘʨʤʠʝʡ ʢʥʷʟʴ ʇʦʪʝʤʢʠʥ, 

ʦʧʘʩʘʷʩʴ ʧʦʧʳʪʦʢ ʊʫʨʮʠʠ ʢ ʚʦʟʚʨʘʱʝʥʠʶ ʂʨʳʤʘ ʠ 

ʞʝʣʘʷ ʦʪʚʣʝʯʴ ʚʥʠʤʘʥʠʝ ʪʫʨʦʢ ʚ ʜʨʫʛʫʶ ʩʪʦʨʦʥʫ, 

ʧʨʝʜʧʠʩʘʣ ʚ ʘʧʨʝʣʝ 1788 ʛ. ʢʦʤʘʥʜʦʚʘʚʰʝʤʫ ʨʫʩ-

ʩʢʠʤʠ ʦʪʨʷʜʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʤʝʞʜʫ ɸʟʦʚ-

ʩʢʠʤʠ ʠ ʂʘʩʧʠʡʩʢʠʤʠ ʤʦʨʷʤʠ, ʛʝʥʝʨʘʣ-ʘʥʰʝʬʫ 

ʅ.ɸ.ʊʝʢʝʣʣʠ, ʨʦʜʦʤ ʩʝʨʙʫ, ʚʳʩʪʫʧʠʪʴ ʧʨʦʪʠʚ 

ʉʫʜʞʫʢ-ʢʘʣʝ ʠʣʠ ɸʥʘʧʳ. 

ʕʢʩʧʝʜʠʮʠʷ ʠʟ ɻʝʦʨʛʠʝʚʩʢʘ, ʛʜʝ ʥʘʭʦʜʠʣʘʩʴ ʚ 

ʪʦ ʚʨʝʤʷ ʛʣʘʚʥʘʷ ʢʚʘʨʪʠʨʘ, ʤʦʛʣʘ ʥʘʯʘʪʴʩʷ ʪʦʣʴʢʦ ʚ 

ʩʝʥʪʷʙʨʝ. ʊʝʢʝʣʣʠ ʧʝʨʝʧʨʘʚʠʣʩʷ 19 ʯʠʩʣʘ ʯʝʨʝʟ ʂʫ-

ʙʘʥʴ ʥʠʞʝ ʋʩʪʴ-ʃʘʙʠʥʩʢʦʡ ʢʨʝʧʦʩʪʠ, ʯʪʦʙʳ ʥʘʧʨʘ-

ʚʠʪʴʩʷ ʥʘ ʟʘʧʘʜ. 

ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʩʪʫʧʘʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ 

ʚʦʡʩʢʘ ʙʳʣʠ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʜʚʫʭ ʧʫʥʢʪʘʭ: ʫ 

ɸʜʞʠ-ʢʘʣʘ ʨʘʩʧʦʣʦʞʠʣʩʷ ʊʝʢʝʣʣʠ ʩ ʚʦʡʩʢʘʤʠ ʢʘʚ-

ʢʘʟʩʢʦʛʦ ʢʦʨʧʫʩʘ, ʫ ʊʝʤʠʰʙʝʢʘ ï ʘʪʘʤʘʥ ʀʣʦʚʘʡ-

ʩʢʠʡ ʩ ʜʦʥʩʢʠʤʠ ʧʦʣʢʘʤʠ; ʥʘ ʩʦʝʜʠʥʝʥʠʝ ʩ ʧʦʩʣʝʜ-

ʥʠʤʠ ʰʝʣ ʠʟ ɽʡʩʢʦʛʦ ʫʢʨʝʧʣʝʥʠʷ ʚʝʩʴ ʢʫʙʘʥʩʢʠʡ 

ʢʦʨʧʫʩ ʛʝʥʝʨʘʣʘ ʈʦʟʝʥʘ, ʩʦʩʪʦʷʚʰʝʛʦ ʠʟ ʥʝʩʢʦʣʴʢʠʭ 

ʝʛʝʨʩʢʠʭ ʙʘʪʘʣʴʦʥʦʚ ʠ ʜʚʫʭ ʜʨʘʛʫʥʩʢʠʭ ʧʦʣʢʦʚ ï 

ɺʣʘʜʠʤʠʨʩʢʦʛʦ ʠ ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ. ʆʙʘ ʦʪʨʷʜʘ ʦʜ-

ʥʦʚʨʝʤʝʥʥʦ, 13 ʦʢʪʷʙʨʷ, ʧʦʷʚʠʣʠʩʴ ʟʘ ʂʫʙʘʥʴʶ, 

ʧʨʠʯʝʤ ʊʝʢʝʣʣʠ ʧʨʠʰʣʦʩʴ ʠʤʝʪʴ ʥʝʩʢʦʣʴʢʦ ʩʪʳʯʝʢ 

ʩ ʛʦʨʮʘʤʠ. 

ɺ ɸʥʘʧʝ ʥʘʭʦʜʠʣʩʷ ʩʠʣʴʥʳʡ ʛʘʨʥʠʟʦʥ, ʚʦʦʜʫ-

ʰʝʚʣʷʝʤʳʡ ʧʦʧʫʣʷʨʥʳʤ ʥʘ ʩʝʚʝʨʥʦʤ ʂʘʚʢʘʟʝ ʰʝʡ-

ʭʦʤ ʄʘʥʩʫʨʦʤ. 14 ʦʢʪʷʙʨʷ ʧʦʣʢʦʚʥʠʢʫ ɻʝʨʤʘʥʫ ʩ 

ʜʚʫʤʷ ʙʘʪʘʣʴʦʥʘʤʠ ʝʛʝʨʝʡ ʙʳʣʦ ʧʦʨʫʯʝʥʦ ʧʨʦʠʟʚʝ-

ʩʪʠ ʨʝʢʦʛʥʦʩʮʠʨʦʚʢʫ ʢʨʝʧʦʩʪʠ. ʀʭ ʧʦʜʜʝʨʞʠʚʘʣʘ 

ʜʨʘʛʫʥʩʢʘʷ ʙʨʠʛʘʜʘ ʂʫʙʘʥʩʢʦʛʦ ʢʦʨʧʫʩʘ, ʘ 1-ʡ ʠ 8-

ʡ ʵʩʢʘʜʨʦʥʳ ʥʠʞʝʛʦʨʦʜʮʝʚ ʙʳʣʠ ʚʳʩʣʘʥʳ ʚʧʝʨʝʜ 

ʜʣʷ ʦʩʚʝʱʝʥʠʷ ʤʝʩʪʥʦʩʪʠ. ʊʫʨʢʠ ʧʦʜʧʫʩʪʠʣʠ ʜʨʘ-

ʛʫʥ ʙʣʠʟʢʦ ʢ ʢʨʝʧʦʩʪʠ ʠ ʦʪʢʨʳʣʠ ʧʦ ʥʠʤ ʢʘʨʪʝʯʥʳʡ 

ʦʛʦʥʴ, ʘ ʩ ʬʣʘʥʛʘ ʧʦʷʚʠʣʠʩʴ ʛʦʨʮʳ, ʠ ʨʫʩʩʢʠʝ ʦʯʫ-

ʪʠʣʠʩʴ ʧʦʜ ʧʝʨʝʢʨʝʩʪʥʳʤ ʦʛʥʝʤ. ʇʦʜʦʩʧʝʚʰʠʝ 

ʝʛʝʨʷ ʠ ʦʪʨʷʜ ʛʝʥʝʨʘʣʘ-ʤʘʡʦʨʘ ʢʥʷʟʷ ʈʘʪʠʝʚʘ ʧʦ-

ʤʦʛʣʠ ʜʨʘʛʫʥʘʤ ʚʳʙʨʘʪʴʩʷ ʠʟ ʢʨʠʪʠʯʝʩʢʦʛʦ ʧʦʣʦ-

ʞʝʥʠʷ. ʅʘʩʪʫʧʠʚʰʘʷ ʥʦʯʴ ʧʨʝʢʨʘʪʠʣʘ ʩʨʘʞʝʥʠʝ, 

ʢʦʪʦʨʦʝ ʫʙʝʜʠʣʦ ʛʝʥʝʨʘʣʘ ʊʝʢʝʣʣʠ, ʯʪʦ ʰʪʫʨʤʦʚʘʪʴ 

ɸʥʘʧʫ ʩ ʠʤʝʶʱʠʤʠʩʷ ʫ ʥʝʛʦ ʩʠʣʘʤʠ - ʜʝʣʦ ʢʨʘʡʥʝ 

ʨʠʩʢʦʚʘʥʥʦʝ, ʥʘ ʢʦʪʦʨʦʝ ʦʥ ʠ ʥʝ ʨʝʰʠʣʩʷ. ʅʦ ʯʪʦʙʳ 

ʥʝʫʜʘʯʘ ʥʝ ʠʤʝʣʘ ʚʠʜʘ ʧʦʨʘʞʝʥʠʷ, ʊʝʢʝʣʣʠ ʧʨʦ-

ʩʪʦʷʣ ʧʦʜ ɸʥʘʧʦʡ ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ, ʢʦʛʜʘ ʧʦʩʳ-

ʣʘʣ ʥʝʙʦʣʴʰʠʝ ʦʪʨʷʜʳ ʚ ʛʦʨʳ ʞʝʯʴ ʘʫʣʳ ʠ ʦʪʙʠʚʘʪʴ 

ʩʢʦʪ, ʧʦʩʣʝ ʯʝʛʦ ʧʦʰʝʣ ʦʙʨʘʪʥʦ ʥʘ ʣʠʥʠʶ, ʛʜʝ ʨʘʩ-

ʧʦʣʦʞʠʣʩʷ ʥʘ ʟʠʤʥʠʭ ʢʚʘʨʪʠʨʘʭ. ɺʝʩʴ ʧʦʭʦʜ ʧʨʦ-

ʜʦʣʞʘʣʩʷ ʜʚʘ ʤʝʩʷʮʘ [2].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʝʨʚʳʡ ʧʦ-

ʭʦʜ ʥʘ ɸʥʘʧʫ ʙʳʣ ʥʝʫʜʘʯʥʳʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʟʘ-

ʭʚʘʪʘ ʢʨʝʧʦʩʪʠ, ʥʦ ʦʩʥʦʚʥʫʶ ʩʚʦʶ çʩʪʨʘʪʝʛʠʯʝ-

ʩʢʫʶ ʮʝʣʴè ʚʳʧʦʣʥʠʣ ï ʟʘʥʷʪʘʷ ʦʙʦʨʦʥʦʡ ʂʘʚʢʘʟʘ 

ʊʫʨʮʠʷ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʥʠʯʝʛʦ ʥʝ ʧʨʝʜʧʨʠʥʠʤʘʣʘ ʚ 

ʂʨʳʤʫ. ɺʪʦʨʘʷ çʪʘʢʪʠʯʝʩʢʘʷ ʮʝʣʴè ʪʘʢ ʞʝ ʙʳʣʘ ʜʦ-

ʩʪʠʛʥʫʪʘ, ʪʝʧʝʨʴ ʈʦʩʩʠʷ ʤʥʦʛʦ ʙʦʣʴʰʝ ʟʥʘʣʘ ʦ ʩʠ-

ʣʘʭ ʊʫʨʮʠʠ ʥʘ ʂʘʚʢʘʟʝ ʠ ʙʳʣʠ ʨʘʟʚʝʜʘʥʳ ʜʦʨʦʛʠ ʢ 

ɸʥʘʧʝ ʠ ʤʝʩʪʥʦʩʪʴ ʚʦʢʨʫʛ ʥʝʸ. ʉʫʱʝʩʪʚʝʥʥʳʤ ʤʠ-

ʥʫʩʦʤ ʵʪʦʛʦ ʧʦʭʦʜʘ ʩʪʘʣ ʥʦʚʳʡ ʚʩʧʣʝʩʢ ʙʦʨʴʙʳ ʛʦʨ-

ʮʝʚ ʩ ʈʦʩʩʠʝʡ, ʧʦʩʣʝ ʪʦʛʦ ʢʘʢ ʪʫʨʝʮʢʠʡ ʩʫʣʪʘʥ ʧʨʠ-

ʟʚʘʣ ʠʭ ʧʦʜʥʷʪʴʩʷ ʜʣʷ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʠʟʛʥʘʥʠʷ 

ʨʫʩʩʢʠʭ ʩ ʂʘʚʢʘʟʘ [4]. 
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ȸȱȰȴɂȴȹȽȶȴȱ ȹȬȿȶȴ 

ȺȽȺȭȱȹȹȺȽȾȴ ȻȼȺȾȱȳȴȼȺȮȬȹȴɋ ȸȱȾȬȷȷȺȶȱȼȬȸȴȶȺȵ Ȼȼȴ 

ȳȬȭȺȷȱȮȬȹȴɋɁ ȻȬȼȺȰȺȹȾȬ 

ʍʘʣʠʣʦʚʘ ɽʢʘʪʝʨʠʥʘ ɸʣʝʢʩʝʝʚʥʘ 

ʌʠʣʠʘʣ ʯʘʩʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʄʝʜʠʮʠʥʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ çʈʝʘʚʠʟè ʚ ʛʦʨʦʜʝ ʉʘʨʘʪʦʚ (ʉʘʨʘʪʦʚʩʢʠʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çʈʝʘʚʠʟè) 

ʄʠʜʣʦʚʝʮ ʖʣʠʷ ʃʝʦʥʠʜʦʚʥʘ 

ʌʠʣʠʘʣ ʯʘʩʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʄʝʜʠʮʠʥʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ çʈʝʘʚʠʟè ʚ ʛʦʨʦʜʝ ʉʘʨʘʪʦʚ (ʉʘʨʘʪʦʚʩʢʠʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çʈʝʘʚʠʟè) 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʨʦʜʦʥʪʠʪ; ʤʝʪʘʣʣʦʢʝʨʘʤʠʢʘ 

 

ʆʨʪʦʧʝʜʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʣʝʯʝ-

ʥʠʠ ʨʘʟʥʳʭ ʚʠʜʦʚ ʧʘʨʦʜʦʥʪʠʪʘ ʧʦʟʚʦʣʷʝʪ ʚʝʨʥʫʪʴ 

ʮʝʣʦʩʪʥʦʩʪʴ ʟʫʙʥʦʛʦ ʨʷʜʘ, ʩʦʭʨʘʥʠʪʴ ʧʦʜʚʠʞʥʳʝ 

ʟʫʙʳ, ʧʝʨʝʨʘʩʧʨʝʜʝʣʠʪʴ ʞʝʚʘʪʝʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʥʘ 

ʜʠʩʪʘʣʴʥʳʝ ʦʧʦʨʥʳʝ ʟʫʙʳ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ. ʆʧʪʠʤʘʣʴʥʫʶ ʬʠʢʩʘ-

ʮʠʶ ʟʫʙʦʚ ʛʘʨʘʥʪʠʨʫʶʪ ʮʝʣʴʥʦʣʠʪʳʝ ʥʝʩʲʝʤʥʳʝ 

ʧʨʦʪʝʟʳ. ʉʝʡʯʘʩ ʧʨʠʤʝʥʷʶʪʩʷ ʤʝʪʘʣʣʦʢʝʨʘʤʠʯʝ-

ʩʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʩʦʯʝʪʘʶʱʠʝ ʚ ʩʝʙʝ ʧʣʶʩʳ ʥʝ 

ʪʦʣʴʢʦ ʮʝʣʴʥʦʣʠʪʳʭ ʧʨʦʪʝʟʦʚ, ʥʦ ʠ ʬʘʨʬʦʨʦʚʳʭ ʢʦ-

ʨʦʥʦʢ. ʇʨʠʤʝʥʝʥʠʝ ʵʪʦʛʦ ʚʠʜʘ ʧʨʦʪʝʟʦʚ ʚʦʟʤʦʞʥʦ 

ʧʨʠ ʧʘʨʦʜʦʥʪʠʪʝ ʣʝʛʢʦʡ ʠ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʝʡ. ʇʦʣʦ-

ʞʠʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʵʪʠʭ ʧʨʦʪʝʟʦʚ: ʫʜʦʚʣʝʪʚʦʨʠ-

ʪʝʣʴʥʘʷ ʵʩʪʝʪʠʢʘ; ʙʠʦʠʥʝʨʪʥʦʩʪʴ ʢʝʨʘʤʠʢʠ; ʫʩʣʦ-

ʚʠʷ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʶʱʠʝ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ 

ʙʣʷʰʢʠ. ʇʨʠ ʣʝʯʝʥʠʠ ʧʘʨʦʜʦʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝ-

ʪʘʣʣʦʢʝʨʘʤʠʯʝʩʢʠʭ ʧʨʦʪʝʟʦʚ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦ-

ʩʪʠ. ʕʪʠ ʧʨʦʪʝʟʳ ʧʨʠʤʝʥʷʶʪ ʧʨʠ ʚʢʣʶʯʝʥʥʳʭ ʜʝ-

ʬʝʢʪʘʭ ʥʝ ʙʦʣʝʝ ʜʚʫʭ ʟʫʙʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʠʪʴ 

ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʧʦʨʥʳʭ ʟʫʙʦʚ, ʯʝʤ ʧʨʠ ʦʨʪʦ-

ʜʦʥʪʠʯʝʩʢʦʤ ʣʝʯʝʥʠʠ ʣʠʮ ʩʦ ʟʜʦʨʦʚʳʤ ʧʘʨʦʜʦʥ-

ʪʦʤ. ɼʣʠʥʘ ʮʝʣʴʥʦʣʠʪʦʡ ʢʦʨʦʥʢʦʚʦʡ ʥʝʩʲʝʤʥʦʡ 

ʰʠʥʳ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʙʦʣʝʝ 8 ʝʜʠʥʠʮ. ʂʨʘʡ ʢʦ-

ʨʦʥʢʠ ʜʦʣʞʝʥ ʥʘʭʦʜʠʪʴʩʷ ʥʘ ʫʨʦʚʥʝ ʢʨʘʷ ʜʝʩʥʳ, ʪʘ-

ʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʯʠʪʘʝʪʩʷ ʤʝʥʝʝ ʪʨʘʚʤʘʪʠʯʥʳʤ. 

ʇʨʠ ʟʘʙʦʣʝʚʘʥʠʠ ʧʘʨʦʜʦʥʪʘ ʥʝ ʦʪʪʷʛʠʚʘʝʪʩʷ ʢʨʘʡ 

ʜʝʩʥʳ, ʪʘʢ ʢʘʢ ʵʪʦ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʢʨʦʚʦʪʝʯʝʥʠʝ, ʘ 

ʜʘʣʝʝ ʚʳʟʚʘʪʴ ʦʙʦʩʪʨʝʥʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ. ɿʘʧʦʣʥʝʥʠʝ ʧʘʨʦʜʦʥʪʘʣʴʥʦʛʦ ʢʘʨʤʘʥʘ ʢʨʦ-

ʚʴʶ ʠ ʵʢʩʩʫʜʘʪʦʤ ʫʭʫʜʰʘʝʪ ʢʘʯʝʩʪʚʦ ʦʪʪʠʩʢʦʚ. 

ʏʪʦʙʳ ʥʝ ʙʳʣʦ ʪʨʘʚʤʘʪʠʯʝʩʢʦʡ ʧʝʨʝʛʨʫʟʢʠ ʧʘʨʦ-

ʜʦʥʪʘ ʥʝ ʥʫʞʥʦ ʩʦʟʜʘʚʘʪʴ ʛʣʫʙʦʢʦʝ ʨʝʟʮʦʚʦʝ ʧʝʨʝ-

ʢʨʳʪʠʝ, ʨʝʟʫʣʴʪʘʪʦʤ ʯʝʛʦ ʤʦʞʝʪ ʙʳʪʴ ʦʪʢʦʣ ʢʝʨʘ-

ʤʠʯʝʩʢʦʡ ʦʙʣʠʮʦʚʢʠ. ʌʦʨʤʠʨʫʝʪʩʷ ʮʠʨʢʫʣʷʨʥʳʡ 

ʫʩʪʫʧ ʧʦ ʪʠʧʫ ʞʝʣʦʙʘ ʠʣʠ ʫʩʪʫʧ ʧʦʜ ʧʨʷʤʳʤ ʫʛʣʦʤ, 

ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʚʝʩʪʠʙʫʣʷʨʥʦʡ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʥʘ 1 ʤʤ ʥʠʞʝ ʫʨʦʚʥʷ ʜʝʩʥʳ, ʘ ʥʘ ʢʦʥʪʘʢʪʥʳʭ 

ʠ ʦʨʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʷʭ ʥʘ ʫʨʦʚʥʝ ʠʣʠ ʚʳʰʝ ʤʘʨ-

ʛʠʥʘʣʴʥʦʡ ʜʝʩʥʳ. ʕʪʦ ʜʝʣʘʝʪʩʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʩ-

ʪʝʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʦ ʬʨʦʥʪʘʣʴʥʦʡ ʦʙʣʘʩʪʠ. ʀʟ 

ʚʩʝʛʦ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʦʪʝʟʠʨʦʚʘʥʠʝ 

ʤʝʪʘʣʣʦʢʝʨʘʤʠʢʦʡ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ ʧʘʨʦʜʦʥʪʘ ʷʚ-

ʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. ʀ ʯʪʦʙʳ 

ʧʦʣʫʯʠʪʴ ʢʘʯʝʩʪʚʝʥʥʳʡ ʤʝʪʘʣʣʦʢʝʨʘʤʠʯʝʩʢʠʡ ʧʨʦ-

ʪʝʟ ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ ʥʶʘʥʩʳ ʧʨʠ ʝʛʦ ʠʟʛʦʪʦʚʣʝ-

ʥʠʠ. 
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ȻȱȰȬȯȺȯȴɃȱȽȶȴȱ ȹȬȿȶȴ 

ȸȺȰȱȷɈ Ȼȼȴȸȱȹȱȹȴɋ ȮȴȼȾȿȬȷɈȹɇɁ ȴȹɀȺȼȸȬɂȴȺȹȹɇɁ 

ȿɃȱȭȹɇɁ ȻȺȽȺȭȴȵ. 
 ʃ.ʂ. ɹʦʩʪʘʥʦʚʘ ʢ.ʧ.ʥ., 

 ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ñʀʥʬʦʨʤʘʪʠʢʘ ʠ ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠò. 

ɼ.ɸ.ʂʫʙʘʥʦʚʘ, ɸ.ʈ. ɹʦʪʘʰʝʚʘ, 

 4 ʢʫʨʩ, ñʀʥʬʦʨʤʘʪʠʢʘ ʠ ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠò. 

 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ 

ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʢʦʤʧʴʶʪʝʨʥʦʤʫ ʩʦ-

ʧʨʦʚʦʞʜʝʥʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʦʙʫʯʘʶʱʠʭ ʠ ʪʝʩʪʠʨʫʶʱʠʭ ʧʨʦʛʨʘʤʤ 

ʧʦ ʨʘʟʣʠʯʥʳʤ ʜʠʩʮʠʧʣʠʥʘʤ (ʚ ʨʘʤʢʘʭ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʢʫʨʩʦʚ) ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʧʦʟʚʦʣʠʣʦ ʧʦʚʳʩʠʪʴ ʥʝ ʪʦʣʴʢʦ ʠʥ-

ʪʝʨʝʩ ʢ ʙʫʜʫʱʝʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ, ʥʦ ʠ ʫʩʧʝʚʘʝʤʦʩʪʴ 

ʧʦ ʜʘʥʥʦʡ ʜʠʩʮʠʧʣʠʥʝ. ɹʦʣʴʰʠʥʩʪʚʦ ʫʯʘʱʠʭʩʷ 

ʩʪʫʜʝʥʪʦʚ ʚʦʩʧʨʠʥʠʤʘʶʪ ʣʫʯʰʝ ʠʥʬʦʨʤʘʮʠʶ ʟʨʠ-

ʪʝʣʴʥʦ, ʪʝʤ ʙʦʣʝʝ, ʝʩʣʠ ʦʥʘ ʢʘʯʝʩʪʚʝʥʥʦ ʦʬʦʨʤ-

ʣʝʥʘ. 

ʉʦʛʣʘʩʥʦ ʩʪʘʪʴʝ 16 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʈʌ 

ˉ273-ʌɿ çʆʙ ʦʙʨʘʟʦʚʘʥʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-

ʮʠʠè [2], ʢʘʞʜʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʠʤʝʝʪ ʧʨʘʚʦ ʧʨʠʤʝʥʷʪʴ ʵʣʝʢʪʨʦʥʥʦʝ ʠ ʜʠʩʪʘʥʮʠʦʥ-

ʥʦʝ ʦʙʫʯʝʥʠʝ. ɺ ʩʪʘʪʴʝ 18 ʟʘʢʦʥʘ ʛʦʚʦʨʠʪʩʷ ʦ ʪʦʤ, 

ʯʪʦ ʙʠʙʣʠʦʪʝʢʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ 

ʜʦʣʞʥʳ ʙʳʪʴ ʫʢʦʤʧʣʝʢʪʦʚʘʥʳ ʧʝʯʘʪʥʳʤʠ ʠ (ʠʣʠ) 

ʵʣʝʢʪʨʦʥʥʳʤʠ ʫʯʝʙʥʳʤʠ ʠʟʜʘʥʠʷʤʠ ʧʦ ʚʩʝʤ ʫʯʝʙ-

ʥʳʤ ʧʨʝʜʤʝʪʘʤ ʦʩʥʦʚʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦ-

ʛʨʘʤʤʳ. ɺʩʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʷ-

ʟʘʥʳ ʧʦʣʴʟʦʚʘʪʴʩʷ ʫʯʝʙʥʠʢʘʤʠ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʝʥʳ 

ʚ ʌʝʜʝʨʘʣʴʥʳʡ ʧʝʨʝʯʝʥʴ, ʘ ʢʘʞʜʳʡ ʫʯʝʙʥʠʢ, ʚʢʣʶ-

ʯʝʥʥʳʡ ʚ ʵʪʦʪ ʧʝʨʝʯʝʥʴ, ʜʦʣʞʝʥ ʠʤʝʪʴ ʵʣʝʢʪʨʦʥ-

ʥʫʶ ʬʦʨʤʫ (ʕʌʋ).  

ɺ ʭʦʜʝ ʦʧʳʪʥʦ-ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʨʘʙʦʪʳ ʤʳ 

ʩʪʘʚʠʣʠ ʧʝʨʝʜ ʩʦʙʦʡ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

Å ʠʟʫʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ ʩʫʱʝ-

ʩʪʚʫʶʱʠʭ ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ, ʫʯʝʙʥʦ-

ʤʝʪʦʜʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʉʝʚʂʘʚɻɻʊɸ; 

Å ʠʟʫʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ, ʤʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘ-

ʟʘʥʠʡ ʢ ʣʘʙʦʨʘʪʦʨʥʳʤ ʠ ʧʨʘʢʪʠʯʝʩʢʠʤ ʟʘʥʷʪʠʷʤ ʚ 

ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ; 

Å ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ 

ʚʥʝʜʨʝʥʠʶ ʠ ʧʨʠʤʝʥʝʥʠʶ ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʳʭ 

ʧʦʩʦʙʠʡ ʧʦ ʫʯʝʙʥʳʤ ʜʠʩʮʠʧʣʠʥʘʤ ʥʘʧʨʘʚʣʝʥʠʡ 

ʧʦʜʛʦʪʦʚʢʠ ç09.03.03 ï ʇʨʠʢʣʘʜʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘ ʚ 

ʶʨʠʩʧʨʫʜʝʥʮʠʠè. 

 ʕʣʝʢʪʨʦʥʥʳʝ ʠʟʜʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʥʝʥʳ 

ʥʘ ʣʶʙʦʤ ʵʣʝʢʪʨʦʥʥʦʤ ʥʦʩʠʪʝʣʝ - ʤʘʛʥʠʪʥʦʤ (ʤʘʛ-

ʥʠʪʥʘʷ ʣʝʥʪʘ, ʤʘʛʥʠʪʥʳʡ ʜʠʩʢ ʠ ʜʨ.), ʬʣʵʰʢʘ, ʦʧʪʠ-

ʯʝʩʢʦʤ (CD-ROM, DVD, CD-R, CD-1, ʉD+ ʠ ʜʨ.), ʘ 

ʪʘʢʞʝ ʦʧʫʙʣʠʢʦʚʘʥʦ ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʩʝʪʠ. 

ʕʣʝʢʪʨʦʥʥʘʷ ʬʦʨʤʘ ʫʯʝʙʥʦʛʦ ʧʦʩʦʙʠʷ ʧʦʟʚʦ-

ʣʷʝʪ ʢʘʞʜʦʤʫ ʩʪʫʜʝʥʪʫ ʨʘʙʦʪʘʪʴ ʚ ʢʦʤʬʦʨʪʥʦʤ ʜʣʷ 

ʩʝʙʷ ʪʝʤʧʝ, ʟʘʢʨʝʧʣʷʪʴ ʤʘʪʝʨʠʘʣ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʘ-

ʤʦʧʨʦʚʝʨʢʫ. ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʧʦʣʫʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʪʴ ʥʘ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʷʭ ʪʝʭʥʦʣʦ-

ʛʠʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʦʙʫʯʝʥʠʷ ʧʨʦʙʣʝʤʥʦʛʦ 

ʦʙʫʯʝʥʠʷ, ʛʨʫʧʧʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʝʡʩ-ʪʝʭʥʦ-

ʣʦʛʠʶ ʠ.ʪ.ʜ. ʇʨʦʮʝʩʩ ʧʨʦʭʦʞʜʝʥʠʷ ʩʪʫʜʝʥʪʦʤ ʤʘʪʝ-

ʨʠʘʣʘ ʥʝ ʤʦʞʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴʩʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ 

ʙʝʟ ʩʠʩʪʝʤʳ, ʩʚʷʟʳʚʘʶʱʝʡ ʵʣʝʢʪʨʦʥʥʳʝ ʫʩʪʨʦʡ-

ʩʪʚʘ ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʩʠ-

ʩʪʝʤʳ ʠʥʪʝʛʨʘʮʠʠ ʩʪʘʪʠʩʪʠʢʠ ʧʨʦʭʦʞʜʝʥʠʷ ʤʘʪʝ-

ʨʠʘʣʘ ʩʪʫʜʝʥʪʦʤ ʵʣʝʢʪʨʦʥʥʳʡ ʞʫʨʥʘʣ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʨʠʢʘʟʦʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙ-

ʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʌ ˉ1559 ʦʪ 8 ʜʝʢʘʙʨʷ 2014 ʛʦʜʘ 

[1], ʵʣʝʢʪʨʦʥʥʘʷ ʬʦʨʤʘ ʫʯʝʙʥʦʛʦ ʧʦʩʦʙʠʷ ʦʧʨʝʜʝʣʷ-

ʝʪʩʷ ʢʘʢ ʵʣʝʢʪʨʦʥʥʦʝ ʠʟʜʘʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʧʦ 

ʩʪʨʫʢʪʫʨʝ, ʩʦʜʝʨʞʘʥʠʶ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʫʶ ʦʬʦʨʤ-

ʣʝʥʠʶ ʧʝʯʘʪʥʦʡ ʬʦʨʤʝ ʫʯʝʙʥʦʛʦ ʧʦʩʦʙʠʷ, ʜʦʧʦʣʥʷ-

ʶʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʫʯʝʙʥʠʢʘ ʧʝʜʘʛʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦ-

ʚʘʥʥʳʤ ʜʣʷ ʫʩʚʦʝʥʠʝ ʤʘʪʝʨʠʘʣʘ. ɺ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʕʌʋ ʤʫʣʴʪʠʤʝʜʠʠ ʠ ʠʥʪʝʨʘʢʪʠʚ-

ʥʦʛʦ ʢʦʥʪʝʥʪʘ ʷʚʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʅʦ ʝʩʣʠ ʵʪʠ ʤʘ-

ʪʝʨʠʘʣʳ ʠ ʝʩʪʴ ʚ ʕʌʋ, ʪʦ ʯʘʩʪʴ ʥʘʭʦʜʷʪʩʷ ʥʝ ʚ ʩʘ-

ʤʦʤ ʵʣʝʢʪʨʦʥʦʤ ʫʯʝʙʥʦʤ ʧʦʩʦʙʠʠ, ʘ ʚ ʠʥʪʝʨʥʝʪʝ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʠ ʥʘ ʜʘʥ-

ʥʦʤ ʵʪʘʧʝ ʥʝ ʦʙʣʘʜʘʶʪ ʰʠʨʦʢʠʤʠ ʜʦʩʪʫʧʘ ʢ ʠʥʪʝʨ-

ʥʝʪʫ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʫʧ ʚ ʩʝʪʴ ʙʦʣʴ-

ʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʫʩʪʨʦʡʩʪʚ ʚʨʝʤʝʥʥʦ ʩ ʜʦʩʪʘʪʦʯ-

ʥʦʡ ʩʢʦʨʦʩʪʴʶ. 

ʂʨʦʤʝ ʵʣʝʢʪʨʦʥʥʳʭ ʬʦʨʤ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʠ ʚ 

ʠʥʩʪʠʪʫʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʫʯʝʙʥʳʝ ʧʦʩʦʙʠʷ ʠ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ 1ʉ: ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ç1ʉ:ʆʙʨʘʟʦʚʘʥʠʝè. ʀʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ 

ʬʠʨʤʳ ç1ʉè ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʠʥʩʪʨʫʢʪʦʨʦʤ ʜʣʷ 

ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ: ʬʦʨʤʠʨʫʝʪ ʥʘʚʳʢʠ ʩʘʤʦʩʪʦ-

ʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩ ʠʥʬʦʨʤʘʮʠʝʡ, ʠ ʦʪʙʦʨʘ ʠʥʬʦʨ-

ʤʘʮʠʠ, ʧʦʩʪʨʦʝʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʩʮʝʥʘʨʠʝʚ ʦʙʫʯʝ-

ʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʚʣʝʯʝʥʠʝ ʚ ʘʢʪʠʚʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʧʦʥʠʤʘʥʠʝ ʠʤʠ ʩʣʦʞʥʳʭ ʤʘʪʝʨʠʘ-

ʣʦʚ, ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʦʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴ-

ʥʫʶ, ʛʨʫʧʧʦʚʫʶ: ʩ ʵʣʝʢʪʨʦʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʮʝʥ-

ʪʨʘʣʠʟʦʚʘʥʥʳʡ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʫʯʝʙʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ.  

ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ ʬʠʨʤʳ ʨʘʟʣʠʯ-

ʥʳʤ ʧʨʝʜʤʝʪʘʤ ʩʦʜʝʨʞʘʪ ʤʥʦʛʦ ʠ ʠʥʳʭ ʟʘʜʘʥʠʡ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʥʘʚʳʢʦʚ, ʟʘʜʘʥʠʷ ʜʣʷ 

ʧʨʦʚʝʨʢʠ ʠ ʩʘʤʦʦʙʫʯʝʥʠʷ ʤʘʪʝʨʠʘʣʘ. ʂʨʦʤʝ ʪʦʛʦ, 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʬʠʨʤʳ 1ʉ. ʧʦʟʚʦʣʷʶʪ 

ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʠʥʮʠʧ ʦʪʢʨʳʪʦʩʪʠ. ʆʪʢʨʳʪʦʩʪʴ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝ 

ʪʦʣʴʢʦ ʨʝʩʫʨʩʦʚ ʋʄʂ, ʠ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʝʜʠʥʦʡ, ʥʦ 

ʮʠʬʨʦʚʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʩʦʟʜʘʚʘʝʤʳʭ 
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ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʠ ʫʯʘʱʠʤʠʩʷ, ʚ ʥʘʩʪʨʦʡʢʠ ʩʫʱʝ-

ʩʪʚʫʶʱʠʭ ʢʫʨʩʦʚ ʧʦʜ ʩʚʦʠ ʥʫʞʜʳ, ʧʦʟʚʦʣʷʝʪ ʧʨʝ-

ʧʦʜʘʚʘʪʝʣʶ ʚʳʩʪʨʘʠʚʘʪʴ ʥʦʚʳʝ ʪʨʘʝʢʪʦʨʠʠ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʷ ʤʘʪʝʨʠʘʣʘ. 

ʈʝʩʫʨʩʳ ʜʣʷ ʥʘʯʘʣʴʥʦʡ ʥʘʛʣʷʜʥʦʩʪʠ, ʦʧʪʠʤʠ-

ʟʘʮʠʠ ʩʦʯʝʪʘʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʠ ʘʢʮʝʥʪʠʨʦ-

ʚʘʥʳ ʥʘ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʝʦʨʝ-

ʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʠʟʣʘʛʘʝʪʩʷ ʚ ʬʦʨʤʝ ʘʫʜʠʦʚʠʟʫ-

ʘʣʴʥʳʭ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʜʝʤʦʥʩʪʨʘʮʠʡ, ʯʪʦ 

ʧʦʚʳʰʘʝʪ ʤʦʪʠʚʘʮʠʶ ʦʙʫʯʝʥʠʷ, ʧʦʜʜʝʨʞʠʚʘʝʪ ʠʥ-

ʪʝʨʝʩ ʫʯʘʱʠʭʩʷ ʢ ʠʟʫʯʘʝʤʦʤʫ ʧʨʝʜʤʝʪʫ, ʠʭ ʘʢʪʠʚ-

ʥʦʩʪʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʟʘʥʷʪʠʷ. ɺ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʘʭ ʧʦ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʳʤ ʧʨʝʜ-

ʤʝʪʘʤ ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʥʦʛʦ ʠʥʪʝʨʘʢʪʠʚʥʳʭ 

ʪʨʝʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ, ʚʠʨʪʫʘʣʴʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʨʘʙʦʪ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʠʟʫʯʘʝʤʳʝ 

ʧʨʦʮʝʩʩʳ. ʇʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʣʝʢʩʳ ʧʦʟʚʦʣʷʶʪ 

ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʚʳʙʠʨʘʪʴ ʪʝ ʨʝʩʫʨʩʳ, ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʳ ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʟʘʥʷʪʠʠ, ʬʦʨʤʠʨʦʚʘʪʴ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʠʣʠ ʛʨʫʧʧʦʚʦʡ ʤʘʨʰʨʫʪ ʠʟʫʯʝʥʠʷ 

ʪʝʤʳ. ʊʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʨʦ-

ʮʝʩʩʝ ʧʨʦʭʦʞʜʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʟʘʥʷʪʠʠ (ʚʨʝʤʷ ʚʳ-

ʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡ, ʢʦʣʠʯʝʩʪʚʦ ʧʦʧʳʪʦʢ, ʨʝʟʫʣʴʪʘʪ). 

ɻʨʘʤʦʪʥʳʡ ʧʦʜʭʦʜ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʵʣʝʢʪʨʦʥ-

ʥʳʭ ʧʦʩʦʙʠʠ ʠ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝ-

ʩʫʨʩʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʧʪʠʤʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ ʚ ʨʘʤʢʘʭ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʠ ʛʨʫʧʧʦʚʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ, ʬʨʦʥʪʘʣʴʥʦʡ ʨʘʙʦʪʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʣʘʥʰʝʪʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ  

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. ʄʘʪʳʢʠʥ, ɺ. ʖ. ʉʦʟʜʘʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ. 

2. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 29 ʜʝʢʘʙʨʷ 2012 ʛʦʜʘ 

273-ʌɿ (ʨʝʜ. ʦʪ 02.03.2016) çʆʙ ʦʙʨʘʟʦʚʘʥʠʠ ʚ ʈʦʩ-

ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè.  

3. ʕʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʠʢʠ: ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʨʘʟʨʘʙʦʪʢʝ, ʚʥʝʜʨʝʥʠʶ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠʥʪʝʨʘʢ-

ʪʠʚʥʳʭ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʠʢʦʚ 

ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʜʣʷ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʙʘʟʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʄ.:ʌʀʈʆ, 

2012ʛ. 
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ʃ.ʂ.ɹʦʩʪʘʥʦʚʘ ʢ.ʧ.ʥ.,  

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ç ʀʥʬʦʨʤʘʪʠʢʘ ʠ ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠè. 

ɸ.ʈ. ɹʦʪʘʰʝʚʘ, ɼ.ɸ. ʂʫʙʘʥʦʚʘ  
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 ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝðʵʪʦ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʫʯʘʱʠʭʩʷ ʠ ʫʯʠʪʝʣʷ ʤʝʞʜʫ 

ʩʦʙʦʡ ʥʘ ʨʘʩʩʪʦʷʥʠʠ (ʜʠʩʪʘʥʮʠʦʥʥʦ), ʧʨʠ ʵʪʦʤ ʪʘ-

ʢʦʝ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʦʪʨʘʞʘʝʪ ʧʦʯʪʠ ʚʩʝ 

ʧʨʠʩʫʱʠʝ ʫʯʝʙʥʦʤʫ ʧʨʦʮʝʩʩʫ ʢʦʤʧʦʥʝʥʪʳ. 

ʂ ʦʩʥʦʚʥʳʤ ʜʠʩʪʘʥʮʠʦʥʥʦ ʦʙʫʯʘʶʱʠʤ ʪʝʭʥʦ-

ʣʦʛʠʷʤ ʦʪʥʦʩʷʪʩʷ: 

1) ʂʝʡʩʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ; 

2) ʀʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʷ; 

3) ʊʝʣʝʚʠʟʠʦʥʥʦ-ʩʧʫʪʥʠʢʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ; 

4) ʉʦʯʝʪʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʧʨʘʚʣʝʥʠʝ ʦʙʫʯʝʥʠʝʤ, ʜʠ-

ʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʦʙʫʯʝʥʠʝ 

ʚʥʝ ʟʘʥʷʪʠʡ. 

ʄʦʞʥʦ ʩʤʝʣʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʪʷʞʝʣʦ ʚʩʶ 

ʞʠʟʥʴ ʧʨʦʚʝʩʪʠ ʟʘ ʧʘʨʪʦʡ ʟʘ ʠʟʫʯʝʥʠʝʤ ʤʘʪʝʨʠʘʣʘ. 

ʇʦʥʷʪʠʝ çʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝè ʦʟʥʘ-

ʯʘʝʪ ʤʥʦʞʝʩʪʚʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʤʦʜʝʣʝʡ, ʦʙʱʠʤ 

ʜʣʷ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʙʫʯʘʝʤʳʝ ʠ ʧʝʜʘʛʦʛʠ 

ʦʪʜʘʣʝʥʳ ʧʨʦʩʪʨʘʥʩʪʚʦʤ. ʈʘʟʣʠʯʥʳʝ ʤʦʜʝʣʠ ʜʠ-

ʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʬʦʨʤʠʨʫʶʪʩʷ ʥʘ ʛʣʘʚ-

ʥʳʭ ʢʦʤʧʦʥʝʥʪʘʭ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ: 

-ʦʛʣʘʰʝʥʠʝ ʧʨʝʜʤʝʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ; 

-ʠʟʫʯʝʥʠʝ ʠ ʚʳʧʦʣʥʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʥʠʡ 

ʫ ʩʝʙʷ ʜʦʤʘ; 

- ʦʙʱʝʥʠʝ ʠ ʢʦʥʪʘʢʪ ʦʙʫʯʘʶʱʝʛʦʩʷ ʩ ʧʨʝʧʦʜʘ-

ʚʘʪʝʣʷʤʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʫʜʦʙʥʳʤ. 

ʄʦʜʝʣʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʪʨʘʞʘ-

ʶʱʠʝ ʜʚʘ ʢʨʘʡʥʠʭ ʩʣʫʯʘʷ ʠ ʩʝʨʝʜʠʥʫ ʥʘ ʢʦʥʪʠʥʫ-

ʫʤʝ ʦʪ ʫʧʨʘʚʣʝʥʠʷ ʦʙʫʯʝʥʠʝʤ ʧʝʜʘʛʦʛʦʤ ʢ ʫʧʨʘʚʣʝ-

ʥʠʶ ʩʘʤʠʤ ʫʯʘʱʠʤʩʷ, ʧʨʠʚʝʜʝʥʳ ʥʠʞʝ: 

ʘ) ʄʦʜʝʣʴ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʢʣʘʩʩʘ ʠʩʧʦʣʴʟʫʶʪ 

ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʠʥʪʝʨʘʢ-

ʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪ ʢʫʨʩ, ʨʘʩʩʯʠ-

ʪʘʥʥʳʡ ʥʘ ʦʜʠʥ ʣʠʰʴ ʢʣʘʩʩ ʦʙʫʯʘʶʱʠʭʩʷ, ʢʦʪʦʨʳʝ 

ʥʘʭʦʜʷʪʩʷ ʚ ʨʘʟʥʳʭ ʤʝʩʪʘʭ. 

ʙ) ʤʦʜʝʣʴ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʟʚʦ-

ʣʷʝʪ ʢʦʥʪʘʢʪʠʨʦʚʘʪʴ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʩ ʫʯʘʱʠʤʩʷ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʨʝʤʝʥʠ ʠ ʤʝʩʪʦ ʥʘʭʦʞʜʝʥʠʷ.  

ʚ) çʆʪʢʨʳʪʦʝ ʦʙʫʯʝʥʠʝè - ʤʦʜʝʣʴ, ʚʢʣʶʯʘʶ-

ʱʘʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʯʘʪʥʦʛʦ ʠʟʣʦʞʝʥʠʷ ʢʫʨʩʘ ʠ 

ʜʨʫʛʠʭ ʩʨʝʜʩʪʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʙʫʯʘʝʤʦʤʫ ʠʟʫʯʠʪʴ 

ʢʫʨʩ ʠʟ ʜʨʫʛʠʭ ʩʨʝʜʩʪʚ (ʵʣʝʢʪʨʦʥʥʳʭ ʥʦʩʠʪʝʣʝʡ  

ʇʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭ-

ʥʦʣʦʛʠʡ ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʦʙʫʯʝʥʠʠ 

ʕʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ ʦʪʥʦʩʠʪʩʷ ʢ ʩʨʝʜʩʪʚʘʤ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʜʦʩʪʫʧʘ. ʕʇʉ ʝʝ ʧʦʤʦʱʴʶ ʤʦʞʥʦ 

ʦʙʤʝʥʠʚʘʪʴʩʷ ʛʨʘʬʠʯʝʩʢʠʤʠ ʠ ʜʨʫʛʠʤʠ ʩʦʦʙʱʝʥʠ-

ʷʤʠ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʦʩʪʘʚʢʫ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʦʧʝʨʘʪʠʚʥʦʝ ʦʙʱʝʥʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ 

ʩʪʫʜʝʥʪʦʚ. 

ɺʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ ʧʦʟʚʦʣʷʝʪ ʚ ʨʝʞʠʤʝ ʨʝ-

ʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʝʨʝʜʘʚʘʪʴ ʚʩʝʤ ʫʯʘʩʪʥʠʢʘʤ ʚʠ-

ʜʝʦʢʦʥʬʝʨʝʥʮʠʠ ʟʚʫʢ ʠ ʠʟʦʙʨʘʞʝʥʠʝ, ʘ ʪʘʢʞʝ ʨʘʟ-

ʣʠʯʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʚʢʣʶʯʘʶʱʠʝ ʪʝʢʩʪ, ʛʨʘʬʠʢʠ, 

ʘʥʠʤʘʮʠʶ, ʚʠʜʝʦʤʘʪʝʨʠʘʣʳ.  

ʊʝʣʝʢʦʥʬʝʨʝʥʮʩʚʷʟʴ ʠ ʚʠʜʝʦʪʝʣʝʬʦʥ. ʕʪʠ 

ʩʨʝʜʩʪʚʘ ʅʀʊ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʚʫʭʩʪʦ-

ʨʦʥʥʝʡ ʩʚʷʟʠ ʤʝʞʜʫ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʠ ʫʯʘʱʠʤʩʷ. 

 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʬʦʨʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʠ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ. ʉʧʝʮʠʬʠʢʘ ʠʭ 

ʧʨʠʤʝʥʝʥʠʷ:  

1) ʃʝʢʮʠʷ; 

2) ʉʝʤʠʥʘʨʳ; 

3) ʇʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘ-
ʙʦʪʳ; 
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4) ʇʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ ʚ ʫʯʝʙʥʦ-ʪʨʝʥʠʨʦ-

ʚʦʯʥʦʤ ʢʦʤʧʣʝʢʩʝ; 

5) ɺʠʨʪʫʘʣʴʥʳʡ ʣʘʙʦʨʘʪʦʨʥʳʡ ʧʨʘʢʪʠʢʫʤ; 

6) ʇʝʜʘʛʦʛʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ; 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

- ʩʦʜʝʨʞʘʪʝʣʴʥʘʷ ʯʘʩʪʴ ʢʫʨʩʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʘ 

ʩʯʝʪ ʧʝʯʘʪʥʳʭ ʠʟʜʘʥʠʡ, ʵʣʝʢʪʨʦʥʥʳʭ ʥʦʩʠʪʝʣʝʡ, 

ʢʦʪʦʨʳʝ ʩʪʫʜʝʥʪʳ ʤʦʛʫʪ ʠʤʝʶʪ ʧʨʘʚʦ ʠʟʫʯʘʪʴ ʚ ʣʶ-

ʙʦʝ ʧʦʜʭʦʜʷʱʝʝ ʚʨʝʤʷ ʚ ʛʨʫʧʧʝ ʠʣʠ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʦ; 

- ʤʘʪʝʨʠʘʣʳ ʢʫʨʩʘ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʜʣʷ ʢʘʞʜʦʛʦ 

ʧʝʜʘʛʦʛʘ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʦʣʝʝ ʦʜʥʦʛʦ ʩʝʤʝʩʪʨʘ 

(ʧʨʠʤʝʨ: ʚʠʜʝʦʟʘʧʠʩʴ ʝʛʦ ʣʝʢʮʠʡ); 

- ʦʙʫʯʘʝʤʳʝ ʨʝʛʫʣʷʨʥʦ ʚʩʪʨʝʯʘʶʪʩʷ ʜʣʷ ʦʙ-

ʩʫʞʜʝʥʠʷ ʠ ʧʨʦʚʝʜʝʥʠʷ ʟʘʥʷʪʠʡ ʩ ʫʯʘʩʪʠʝʤ ʧʝʜʘ-

ʛʦʛʘ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

( ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʦʜʝʣʴʶ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ 

ʢʣʘʩʩʘ); 

- ʟʘʥʷʪʠʷ ʚ ʢʣʘʩʩʝ ʧʨʦʚʦʜʷʪʩʷ ʜʣʷ ʦʙʩʫʞʜʝʥʠʷ 

ʩʪʫʜʝʥʪʘʤʠ ʠ ʫʪʦʯʥʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʦʥʷʪʠʡ, ʧʦʣʫ-

ʯʝʥʠʷ ʥʘʚʳʢʦʚ ʚʳʧʦʣʥʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ, 

ʛʨʫʧʧʦʚʦʡ ʨʘʙʦʪʳ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

ʠ ʜʨʫʛʠʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ. 

ɻʣʘʚʥʳʤ ʬʘʢʪʦʨʦʤ ʪʠʧʦʣʦʛʠʠ ʜʠʩʪʘʥʮʠʦʥʥʳʭ 

ʦʙʫʯʝʥʠʠ ʷʚʣʷʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 

ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠ ʩʧʦʩʦ-

ʙʦʚ. ʉʝʛʦʜʥʷ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʭʘʨʘʢʪʝʨʠ-

ʟʫʝʪʩʷ ʧʨʦʮʝʩʩʦʤ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ, ʛʣʦʙʘʣʴʥʦʛʦ ʩʦ-

ʮʠʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʦʩʦʙʝʥʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʩʦʩʪʦʠʪ 

ʚ ʪʦʤ, ʯʪʦ ʛʣʘʚʥʳʤ ʚʠʜʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʢʨʫʛʫ ʦʙ-

ʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʭʨʘʥʝʥʠʝ, ʦʙ-

ʨʘʙʦʪʢʘ, ʩʙʦʨ, ʘ ʪʘʢʞʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʤʝʥ. 

ɺʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʨʦʮʝʩʩʘ ʠʥʬʦʨʤʘʪʠ-

ʟʘʮʠʠ ʦʙʱʝʩʪʚʘ ʷʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʪʠʟʘʮʠʷ ʦʙʨʘʟʦ-

ʚʘʥʠʷ ï ʚʥʝʜʨʝʥʠʝ ʩʨʝʜʩʪʚ ʥʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʠʩʪʝʤʫ ʦʙʨʘʟʦʚʘʥʠʷ. ʕʪʦ ʩʜʝʣʘʝʪ 

ʚʦʟʤʦʞʥʳʤ: 

- ʫʣʫʯʰʝʥʠʝ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʦʡ ʦʙʨʘʟʦʚʘ-

ʥʠʷ ʩ ʧʦʤʦʱʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʙʘʥʢʦʚ ʜʘʥ-

ʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʝʪʝʡ, ʘ ʪʘʢʞʝ ʥʘʫʯʥʦ-ʧʝʜʘʛʦ-

ʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ; 

- ʫʣʫʯʰʝʥʠʝ ʤʝʪʦʜʦʣʦʛʠʠ ʠ ʩʪʨʘʪʝʛʠʠ ʦʪʙʦʨʘ 

ʤʝʪʦʜʦʚ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʬʦʨʤ ʦʙʫʯʝʥʠʷ, ʩʦʜʝʨ-

ʞʘʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʘʜʘʯʘʤ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦ-

ʩʪʠ ʦʙʫʯʘʝʤʦʛʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠʥʬʦʨʤʘ-

ʪʠʟʘʮʠʠ ʩʦʮʠʫʤʘ; 

- ʚʳʨʘʙʘʪʳʚʘʥʠʝ ʩʧʦʩʦʙʥʦʩʪʝʡ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦ ʧʦʣʫʯʘʪʴ ʠ ʥʘʢʘʧʣʠʚʘʪʴ ʟʥʘʥʠʷ, ʦʩʫʱʝʩʪʚ-

ʣʷʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ, ʨʘʟʥʦ-

ʦʙʨʘʟʥʳʝ ʚʠʜʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ 

ʦʙʨʘʙʦʪʢʝ ʠʥʬʦʨʤʘʮʠʠ; 

- ʩʦʟʜʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʜʠʘʛʥʦʩʪʠʨʫʶʱʠʭ, 

ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʠ ʦʮʝʥʠʚʘʶʱʠʭ, ʪʝʩʪʠʨʫʶʱʠʭ, 

ʩʠʩʪʝʤ. 
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ɺ ʧʝʨʠʦʜ ʧʝʨʝʭʦʜʘ ʥʘ ʥʦʚʫʶ ʜʚʫʭʫʨʦʚʥʝʚʫʶ 

ʩʠʩʪʝʤʫ ʧʦʜʛʦʪʦʚʢʠ ʠ ʦʩʚʦʝʥʠʷ ʩʪʘʥʜʘʨʪʦʚ ʧʦʩʣʝʜ-

ʥʝʛʦ ʧʦʢʦʣʝʥʠʷ ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʨʘʟʨʘʙʦʪʢʦʡ ʩʪʨʫʢʪʫʨʳ ʨʘʙʦʯʠʭ ʧʨʦʛʨʘʤʤ ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʦʪʚʝʯʘʪʴ 

ʪʨʝʙʦʚʘʥʠʷʤ ʚʨʝʤʝʥʠ ʠ ʩʦʚʨʝʤʝʥʥʳʤ ʟʘʧʨʦʩʘʤ ʧʦ-

ʪʨʝʙʠʪʝʣʝʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ 

ʧʨʦʮʝʩʩʝ ʠʭ ʩʦʟʜʘʥʠʷ ʥʝ ʚʩʝʛʜʘ ʫʯʠʪʳʚʘʶʪʩʷ ʦʩʦ-

ʙʝʥʥʦʩʪʠ ʧʨʦʬʠʣʷ ʧʦʜʛʦʪʦʚʢʠ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ 

ʩʧʝʮʠʬʠʢʘ ʩʘʤʠʭ ʜʠʩʮʠʧʣʠʥ ʢʘʢ ʥʘʫʯʥʳʭ ʦʙʣʘʩʪʝʡ 

ï ʩ ʜʨʫʛʦʡ [4]. 

ɸʥʘʣʠʟʠʨʫʷ ʫʯʝʙʥʳʝ ʧʣʘʥʳ ʨʘʟʣʠʯʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʜʛʦʪʦʚʢʠ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʢʫʨʩʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ ʦʪʥʦʩʷʪʩʷ ʢ ʙʘ-

ʟʦʚʳʤ ʯʘʩʪʷʤ ʫʯʝʙʥʳʭ ʧʣʘʥʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʚʫʟʘ ʠ ʯʪʦ, ʤʘʪʝʤʘʪʠʢʘ ʷʚʣʷʝʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʦʡ, 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʦʩʣʝʜʫʶ-

ʱʠʭ ʜʠʩʮʠʧʣʠʥ, ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʘʟʚʠʪʠʝ 

ʦʙʱʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤ-

ʧʝʪʝʥʮʠʡ. ʉʦʛʣʘʩʥʦ ʌɻʆʉ ɺʆ, ʫʪʚʝʨʞʜʸʥʥʦʛʦ ʧʨʠ-

ʢʘʟʦʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʦʩʩʠʡ-

ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ ˉ193 ʦʪ 11.03.2015, ʧʦ ʥʘʧʨʘʚ-

ʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ 19.03.01 ï çɹʠʦʪʝʭʥʦʣʦʛʠʷè 

ʙʘʢʘʣʘʚʨʘʤʠ ʠʟʫʯʘʝʪʩʷ ʜʠʩʮʠʧʣʠʥʘ ɹ1.ɹ11 çʄʘʪʝ-

ʤʘʪʠʢʘè, ʢʦʪʦʨʘʷ ʦʪʥʦʩʠʪʩʷ ʢ ʙʣʦʢʫ ɹ1 ʦʩʥʦʚʥʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʧʦʜ-

ʛʦʪʦʚʢʘ ʙʘʢʘʣʘʚʨʦʚ ʥʘʧʨʘʚʣʝʥʠʷ çɹʠʦʪʝʭʥʦʣʦʛʠʷè 

ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ ʪʨʝʭ ʩʝʤʝʩʪʨʦʚ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʜʠʩʮʠʧʣʠʥʳ çʄʘʪʝʤʘʪʠʢʘè, ʠ ʧʦʩʣʝʜʫʶ-

ʱʝʛʦ ʠʟʫʯʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʧʦʥʷʪʠʡ ʠ ʤʝʪʦʜʦʚ ʚ ʢʫʨʩʘʭ ʩʧʝʮʠʘʣʴʥʳʭ ʜʠʩʮʠ-

ʧʣʠʥ, ʥʘʧʨʠʤʝʨ, çʄʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʦʧʪʠʤʠʟʘʮʠʷ 

ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚè, ʢʦʪʦʨʘʷ ʠʟʫʯʘ-

ʝʪʩʷ ʚ 6 ʩʝʤʝʩʪʨʝ.  

ʇʨʠ ʦʙʫʯʝʥʠʠ ʤʘʪʝʤʘʪʠʢʝ ʙʘʢʘʣʘʚʨʦʚ ʨʘʟʣʠʯ-

ʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʜʛʦʪʦʚʢʠ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʩʪʘʣ-

ʢʠʚʘʝʪʩʷ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʨʦʚʝʜʝʥʠʷ ʮʝʣʝʥʘ-

ʧʨʘʚʣʝʥʥʦʡ ʨʘʙʦʪʳ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ [1], ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ çɹʠʦʪʝʭʥʦʣʦʛʠʷè ï ʵʪʦ 

çʚʣʘʜʝʥʠʝ ʧʣʘʥʠʨʦʚʘʥʠʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʦʙʨʘ-

ʙʦʪʢʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

(ʇʂ-10)è, ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʤʝʪʦʜʠʯʝ-

ʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʆʜʥʠʤ ʠʟ ʨʘʟʜʝʣʦʚ ʜʠʩʮʠʧʣʠʥʳ çʄʘʪʝʤʘʪʠʢʘè 

ʷʚʣʷʝʪʩʷ ʨʘʟʜʝʣ çɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷè, 

ʠʟʫʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʩʚʦʜʠʪʩʷ ʢ ʠʟʫʯʝʥʠʶ ʪʠʧʦʚ ʜʠʬ-

ʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʠ ʤʝʪʦʜʦʚ ʠʭ ʨʝʰʝʥʠʷ. 

ʈʝʰʝʥʠʝ ʧʨʠʢʣʘʜʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʥʘ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ ʧʦ ʜʘʥʥʦʤʫ ʨʘʟʜʝʣʫ ʘʥʘʣʠ-

ʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʪʨʝʙʫʝʪ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʜʝʡʩʪʚʠʡ ʠ ʟʘʥʠʤʘʝʪ ʤʥʦʛʦ ʚʨʝ-

ʤʝʥʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʨʘʬʠʯʝʩʢʠʭ ʠ ʯʠʩʣʝʥʥʳʭ ʤʝ-

ʪʦʜʦʚ ʟʘʪʨʫʜʥʝʥʦ ʠʟ-ʟʘ ʦʛʨʦʤʥʦʛʦ ʦʙʲʝʤʘ ʚʳʯʠʩʣʝ-

ʥʠʡ. ʇʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʧʨʠʢʣʘʜʥʘʷ ʥʘʧʨʘʚʣʝʥ-

ʥʦʩʪʴ ʢʫʨʩʘ ʥʝʦʩʫʱʝʩʪʚʠʤʘ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ, 

ʤʝʞʧʨʝʜʤʝʪʥʳʝ ʩʚʷʟʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʦʯʝʥʴ 

ʩʣʘʙʦ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʫ ʩʪʫʜʝʥʪʦʚ ʥʝ ʚʦʟʥʠʢʘʝʪ 

ʧʦʣʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʚʘʞʥʦʩʪʠ ʜʘʥʥʦʛʦ ʨʘʟʜʝʣʘ 

ʤʘʪʝʤʘʪʠʢʠ, ʧʦʥʠʤʘʥʠʷ ʩʫʱʥʦʩʪʠ ʜʘʥʥʦʡ ʪʝʦʨʠʠ. 

ʄʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʯʝʙʥʦʝ 

ʚʨʝʤʷ ʧʦʟʚʦʣʷʶʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥ-

ʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʧʨʠʢʣʘʜʥʦʡ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʡ ʟʘʜʘʯʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʣʦʞʝʥʘ ʩʪʫ-

ʜʝʥʪʘʤ ʥʘ ʧʨʘʢʪʠʯʝʩʢʦʤ ʟʘʥʷʪʠʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʩʠ-

ʩʪʝʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ.  

ɿʘʜʘʯʘ. ɺ ʟʘʧʦʚʝʜʥʠʢ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʞʠʚʦʡ 

ʧʨʠʨʦʜʳ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʧʦʩʝʣʠʣʠ 150 ʣʠʩ ʠ 300 

ʢʨʦʣʠʢʦʚ. ʏʠʩʣʝʥʥʦʩʪʴ ʣʠʩ ʠ ʢʨʦʣʠʢʦʚ ʤʦʜʝʣʠʨʫ-

ʝʪʩʷ ʩʣʝʜʫʶʱʝʡ ʩʠʩʪʝʤʦʡ ʥʝʣʠʥʝʡʥʳʭ ʜʠʬʬʝʨʝʥ-

ʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ [2]. 
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ʈʝʰʝʥʠʝ ʩʠʩʪʝʤ ʥʝʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ 

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʪʦʣʴʢʦ ʧʨʠʙʣʠʞʝʥʥʳʤʠ, ʠʪʝʨʘʮʠ-

ʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ. ʅʘʧʨʠʤʝʨ, ʧʨʠʤʝʥʠʤ ʤʝʪʦʜ 

ʈʫʥʛʝ-ʂʫʪʪʳ 4-ʛʦ ʧʦʨʷʜʢʘ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʣʫʯʝʥʥʦʡ 

ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ. ʉʦʛʣʘʩʥʦ ʤʝʪʦʜʫ ʟʥʘʯʝʥʠʷ ʥʝ-

ʠʟʚʝʩʪʥʳʭ x ʠ y ʚʳʯʠʩʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ: 

( )32101 22
6

1
xxxxii kkkkxx ++++=+ , ( )32101 22

6

1
yyyyii kkkkyy ++++=+

 

ɼʣʷ ʨʘʩʯʝʪʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 0xk , 0yk , 1xk , 1yk , 2xk , 2yk , 3xk , 3yk ʠʩʧʦʣʴʟʫʶʪ ʩʣʝʜʫʶʱʠʝ ʬʦʨ-

ʤʫʣʳ: 

( )iiix yxxhk ÖÖ-ÖÖ= 0003,005,00 , ( )iiiy yyxhk Ö-ÖÖÖ= 07,00008,00  
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( ) ( )( )( )2223 0003,005,0 yixixix kykxkxhk +Ö+Ö-+ÖÖ=  

( )( ) ( )( )2223 07,00008,0 yiyixiy kykykxhk +Ö-+Ö+ÖÖ= , ʛʜʝ h ï ʚʝʣʠʯʠʥʘ ʰʘʛʘ ʧʦ ʚʨʝʤʝʥʠ.  

 

ɺʳʯʠʩʣʝʥʠʷ ʤʦʞʥʦ, ʥʘʧʨʠʤʝʨ, ʧʨʦʚʝʩʪʠ ʚ MS 

EXCEL [3]. ʌʨʘʛʤʝʥʪ ʨʘʩʯʝʪʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ xik , 
yik ʠ ʥʝʠʟʚʝʩʪʥʳʭ x ʠ y ʚ MS EXCEL ʧʦʢʘʟʘʥ ʥʘ ʨʠ-

ʩʫʥʢʝ 1. 

 
ʈʠʩʫʥʦʢ 1. ʌʨʘʛʤʝʥʪ ʨʘʩʯʝʪʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠ ʥʝʠʟʚʝʩʪʥʳʭ ʚ MS EXCEL. 

 

ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʩʪʘʮʠʦʥʘʨʥʦʡ 

ʪʦʯʢʦʡ ʩʠʩʪʝʤʳ ʥʝʣʠʥʝʡʥʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ 

ʫʨʘʚʥʝʥʠʡ ʷʚʣʷʝʪʩʷ ʪʦʯʢʘ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ: 

167
0003,0

05,0
,88

0008,0

07,0
º=º= yx . ɺ ʦʢʨʝʩʪʥʦʩʪʠ 

ʵʪʦʡ ʪʦʯʢʠ ʧʨʦʠʩʭʦʜʷʪ ʢʦʣʝʙʘʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ 

ʦʙʝʠʭ ʧʦʧʫʣʷʮʠʡ. ɸʥʘʣʠʟ ʢʨʠʚʦʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʧʠʢ ʧʦʧʫʣʷʮʠʠ ʭʠʱʥʠʢʦʚ ï 178 ʦʩʦʙʝʡ, ʘ ʧʠʢ ʧʦʧʫ-

ʣʷʮʠʠ ʞʝʨʪʚ ï 380 ʦʩʦʙʝʡ. 

ʇʨʠʤʝʥʝʥʠʝ MS EXCEL ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʩʪʠʪʴ ʧʨʦʮʝʩʩ ʨʝʰʝʥʠʷ ʜʠʬʬʝ-

ʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʠ ʠʭ ʩʠʩʪʝʤ, ʠʩʧʦʣʴʟʫʷ ʧʨʠ 

ʵʪʦʤ ʛʨʘʬʠʯʝʩʢʠʝ ʠ ʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ. ʊʘʢʠʤ ʦʙ-

ʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʀʂʊ, ʚ ʯʘʩʪʥʦʩʪʠ MS EXCEL, 

ʧʦʟʚʦʣʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʥʦʦʙʨʘʟʠʪʴ ʪʠʧʳ ʨʝʰʘʝ-

ʤʳʭ ʟʘʜʘʯ ʠ ʨʘʩʰʠʨʠʪʴ ʟʥʘʥʠʷ ʙʘʢʘʣʘʚʨʦʚ ʥʘʧʨʘʚ-

ʣʝʥʠʷ çɹʠʦʪʝʭʥʦʣʦʛʠʷè ʥʝ ʪʦʣʴʢʦ ʚ ʦʙʣʘʩʪʠ ʜʘʥ-

ʥʦʛʦ ʢʫʨʩʘ, ʥʦ ʠ ʚ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥrʭ ʪʝʭʥʦʣʦʛʠʡ. 
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ɸʅʅʆʊɸʎʀʗ 

ʎʝʣʴʶ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʧʦʧʳʪʢʘ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʫʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ ʧʦʣʥʦ-

ʩʪʴʶ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʛʦ ʩʧʝʮʠʬʠʢʦʡ ʣʫʯhʠʭ ʠ ʦʙʲʝʢʪʠʚʥʳʤʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤʠ, ʚʦʟʤʦʞʥʦʩʪ̫ʭ ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ ʪʝʣɹʥʦʩʪɹ ʧʨʦʠʩʭʦʜʠʪ 

ʦʙʫʯʝʥʠʝ. ʆʚʣʘʜʝʥʠʝ ʷʟʳʢʦʤ ʤʫ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʟʥʘʯʠʤrʤʠ ʯʝʤ ʜʨʫʛʠʤ ʪɻʘʧʝ ʧʨʝʜʤʝʪʦʤ, ʪʨʝʙʫʝʪ ʩʦʩʪʘʚʣ̫ʪɹ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʜ-

ʭʦʜʘ, ʧʨʦʚʝʜʝʥʠʝʤ ʪʘʢ ʢʘʢ ʢʦʪʦʨrʝ ʦʙʲʝʢʪʦʤ ʫʩʚʦʝʥʠʷ ʪʠʧʦʣʦʛʠ̫ ̫ ʚʣʷʝʪʩʷ ʨʝʯʴ. ʇʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʫʯʠʪʝʣʴ ʘʢʪʠʚʠʟʠʨʫʝʪ ʨʦʣʴ ʫʯʘʱʝʛʦʩʷ 

ʥʘ ʫʨʦʢʝ, ʜʦʧʫʩʢʘʝʪ ʝʛʦ ʫʯʘʩʪʠʝ ʚ ʧʣʘʥʠʨʦʚʘʥʠʠ, ʜʝʣʘʝʪ ʘʢʮʝʥʪ ʥʘ ʪʚʦʨʯʝʩʢʦʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʚʩʝʭ ʫʯʘʩʪ-

ʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʨʝʜʣʘʛʘʝʪ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʫʯʝʥʠʠ.  

ABSTRACT 

 The purpose of the article is an attempt to show that the effectiveness of teaching English is completely 

determined by the specific character of the studies. 

Language acquisition more than other subjects requires the individual approach because speech is the object. 

It makes the studentôs role active, involves him in lesson planning, stimulates cooperative group work and discov-

ery techniques. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʫʯʝʥʠʝ ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ, ʘʢʪʠʚʥʘʷ ʨʦʣʴ ʫʯʘʱʝʛʦʩʷ, ʘʢʮʝʥʪ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʧʦʪʨʝʙʥʦʩʪʠ ʫʯʘʱʠʭʩʷ. 

Keywords: cooperative group work, active pupil role, accent on individual studentsô abilities and needs 

 

ʉʧʝʮʠʬʠʢʘ ʧʨʘʢʪʠʯʝʩʢʦʡ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ ʠʥʦʩʪʨʘʥʥrʡ ʢʘʢ ʫʯʝʙʥʦʡ ʧʦʩʢʦʣɹʢʫ 

ʜʠʩʮʠʧʣʠʥʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʮʝʣʳʤ ʨʷʜʦʤ ʠʟʜʘʥʠʡ ʦʪʣʠʯʠ-

ʪʝʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʠʟʜʘʥʠʡ ʩʚʷʟʘʥʥʳʭ ʩ ʝʛʦ ʚʦʩʧʠʪʘʪʝʣɹʥʘ̫ ʦʚʣʘʜʝ-

ʥʠʝʤ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʠʨʦʚʘʥʠʝ ʠ ʩ ʦʙʫʯʝʥʠʝʤ ʵʪʦʤʫ ʚʣʘʜʝʥʠʝ ʧʨʝʜ-

ʤʝʪʫ. 

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʯʪʦʙr ɻ ʪʦ ʢʘʩʘʝʪʩʷ ʚrʧʦʣʥ̫ʝʪʩ̫ ʪʦʛʦ ʬʘʢʪʘ, ̫ʟrʯʥʦʡ ʯʪʦ ʦʙʲ-

ʝʢʪʦʤ ʦʙʨʘʟ ʦʙʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʢʦʤʧʝʥʩʘʪʦʨʥʘ̫ ʥʝ ʫʩʚʦʝʥʠʝ ʦʧʨʝʜʝʣʝʥ-

ʥʦʛʦ ʙʦʪʫʥʘʜ ʦʙʲʝʤʘ ʟʥʘʥʠʡ, ʥʠʢʘ ʢʘʢ ʵʪʦ have ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʤʦʞʝʪ ʜʨʫʛʠʭ 

ʫʯʝʙʥʳʭ ʦʜʥʦʡ ʧʨʝʜʤʝʪʦʚ, ʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʚʝʪʘ ʨʝʯʝʚʳʭ ʫʤʝ-

ʥʠʡ, ʪʦʨʘ̫ ʦʚʣʘʜʝʥʠʝ ʚʠʜʘʤʠ ʧʨʝʧʦʜʘʚʘʥʠʝ ʠʥʦʷʟʳʯʥʦʡ ʨʝʯʝʚʦʡ ʧʦʟʥʘʚʘʪʝʣɹʥʘ̫ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ (ʛʦʚʦʨʝʥʠʝʤ, ʘʫʜʠʨʦʚʘʥʠʝʤ, ʥʝʥʠʝʤ ʯʪʝʥʠʝʤ ʠ 

ʧʠʩʴʤʦʤ), ʥʘʡʪʠ ʘ ʪʘʢʞʝ ʷʟʳʢʦʚʳʭ ʧʨʠʦʙʨʝʪʝʥʠʝ ʥʘʚʳʢʦʚ (ʬʦʥʝʪʠʯʝ-

ʩʢʠʭ, ʜʦʩʪʠʞʝʥʠ̫ ʣʝʢʩʠʯʝʩʢʠʭ, ʛʨʘʤʤʘʪʠʯʝʩʢʠʭ). 

ɺ ʠʩʧʦʣɹʟʦʚʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʫʤʝʥʠʝ ʪʝʦʨʠʝʡ ʜʝ-

ʷʪʝʣʴʥʦʩʪʠ ʪɻʘʧʝ ʦʙʫʯʝʥʠʝ ʣʶʙʦʤʫ ʦʧʨʝʜʝʣʝʥʥʦʡ ʚʠʜʫ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʝʥʝʞʥʦʡ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʨʦʮʝʩʩʝ ʛʦʧʦʜʭʦʜʘ ʝʝ ʚʳʧʦʣʥʝʥʠʷ. ʉʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʜʝʣʝʥʠʠ ʜʣʷ ʦʙʫʯʝʥʠʷ ʜʠʩʢʫʩʩ ʫʯʘʱʠʭʩʷ ʨʘʟʣʠʯʥʳʤ ʤʝʜʠʘʩʨʝʜʩʪʚʘ ʚʠʜʘʤ 

ʨʝʯʝʚʦʡ ʩʪʫʜʝʥʪʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ, ʠʩʢʘʪɹ ʯʪʦʙʳ ʢʘʞʜʦʤʫ ʫʯʝʙʥʦʤ 

ʠʟ ʥʠʭ ʙʳʣʘ ʣʠhɹʫʧʨʘʚʣ̫ʝʪ ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʜʦʩʪʘʪʦʯʥʘʷ ʜʝ̫ʪʝʣ ʧʨʘʢʪʠʢʘ ʚ 

ʪʦʤ ʣʝʥʠʝʤ ʚʠʜʝ ʠʥʦʷʟʳʯʥʦʡ ʢhʦʣɹʥʠʢʠ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʤ ʧʨʦʠʟʚʦʜʠʤrʭ ʦʥʠ 

ʦʚʣʘʜʝʚʘʝʪ ʦʧʠʨʘ̫ʩɹ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ. ʍʦʪʷ ʤʝʪʦʜʠʯʝʩʢʠ ʦʙʫʯʝʥʠʝ ʨʘʟ-

ʣʠʯʥʳʤ ʘʫʜʠʪʦʨʥrʝ ʚʠʜʘʤ ʨʝʯʠ ʩʧʦʩʦʙʘʤʠ ʜʦʣʞʥʦ ʩʪʨʦʠʪʴʩʷ ʧʨʦʝʢ ʧʦ-ʨʘʟʥʦʤʫ, 

ʝʩʪʴ ʩʘʤʦʥʘʙʣʁʜʝʥʠ̫ ʦʧʨʝʜʝʣʝʥʥʘʷ ʤʝʞʜʫ ʪʝʭʥʠʢʝ ʥʠʤʠ ʩʚʷʟʴ. ʇʨʦʮʝʩʩʳ 

ʘʫʜʠʨʦʚʘʥʠʷ, ʤʘʥʠʝ ʛʦʚʦʨʝʥʠʷ, ʯʪʝʥʠʷ ʜʦʢʣʘʜ ʠ ʧʠʩʴʤʘ ʩʚʷʟʘʥʳ ʥʝʬʦʨʤʘʣ 

ʩ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ʚʥʫʪʨʝʥʥʝʡ ʦʧʨʝʜʝʣʝʥʥʦʡ ʨʝʯʠ, ʦʪʣʠʯʘʶ-

ʱʝʡʩʷ ʧʦʣʫʯʝʥʥrʝ ʧʨʦʛʦʚʘʨʠʚʘʥʠʝʤ ʩ ʨʘʟʥʦʡ ʜʘʥʥrʤʠ ʤʝʨʦʡ ʩʚʝʨʥʫʪʦ-

ʩʪʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʥʜʠʚʠʜʫʘʣɹʥrʝ ʧʨʠ ʦʙʫʯʝʥʠʠ ʚʘʨʠʘʥʪ ʣʶʙʦʤʫ ʚʠʜʫ ʯʝʩʢʠʡ ʨʝ-

ʯʝʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʬʦʨʤʠʨʦʚʘʪʴ ʩʣʫ-

ʭʦʤʦʪʦʨʥʳʝ ʦʙʨʘʟʳ ʧʨʠʤʝʥʝʥʠʝʤ ʷʟʳʢʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʚrʜʝʣʝʥr ʯʪʦ 

ʦʟʥʘʯʘʝʪ ʢhʦʣ ʦʙʷʟʘʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʩʪʝʡ ʫʯʘʱʠʤʠʩʷ 

ʫʩʪʥʳʭ ʩʪʝʡ ʫʧʨʘʞʥʝʥʠʡ, ʠ ʯʪʦ ʚʘʞʥrʭ ʝʱʝ ʚʘʞʥʝʝ, ʨʘʤʢʘʭ ʧʨʝʜʦʩʪʘʚ-

ʣʝʥʠʠ ʫʩʪʥʦʡ ʦʙʩʫʞʜʘʝʤʦʡ ʧʨʘʢʪʠʢʠ ʢʘʞʜʦʤʫ ʦʙʫʯʘʝʤʦʤʫ. ʅʦ ʙʝʩʮʝʥʥʦʝ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʫʯʘʱʠʭʩʷ, ʦʩʦʙʝʥʥʦ ɻʪʘʧʝ 

ʥʘ ʵʪʘʧʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʁɦʠʡ ʥʘʚʳʢʘ, ʥʫʞʜʘʝʪʩʷ ʥʦʚʦʛʦ ʚ ʨʝʛʫ-

ʣʠʨʦʚʘʥʠʠ, ʦʙʨʘʪʥʦʡ ʠʩʢʘʪɹ ʩʚʷʟʠ. ʅʘ ʵʪʦʤ ʯʝʩʪʚʝ ɻ ʪʘʧʝ ʫʯʝʙʥʳʡ ʦʙɦʘʪɹʩ̫ 

ʧʨʦʮʝʩʩ ʜʦʣʞʝʥ ʩʪʨʘʪ ʙʳʪʴ ʧʦʩʪʨʦʝʥ ʨʘʟʚʠʪʠʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʫʥʠʢʘʮʠʦʥʥrʝ 

ʯʪʦʙʳ ʚ ʦʪʥʦʰʝʥʠʠ ʥʝʬʦʨʤʘʣ ʠʟʫʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʤʝʪʦʜ ʦʩʫ-

ʱʝʩʪʚʣʷʣʘʩʴ ʧʦʦʧʝʨʘʮʠʦʥʥʘʷ ʩʘʣɹʥʫʁ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ, ʧʣʘʥ ʦʙʝʩ-

ʧʝʯʠʚʘʶʱʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʪʝʪʨʘʜʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʢʦʥ-

ʪʨʦʣʷ, common ʦʮʝʥʠʚʘʥʠʷ ʠ ʢʦʨʨʝʢʪʠʚ ʪʫʨʥʦʛʦ ʩʦ ʩʪʦʨʦʥʳ ʫʯʠ-

ʪʝʣʷ, ʛʣʠʡʩʢʦʤ̫ʟrʢʝ ʘ ʪʘʢʞʝ ʚʟʘʠʤʦ- ʠ ʩʘʤʦʢʦʥʪʨʦʣʷ ʨʝʯʝʚrʭ ʩʦ ʩʪʦʨʦʥʳ 

ʫʯʘʱʠʭʩʷ. ʅʘ ʫʯʘɦʠʝʩ̫ ɻ ʪʘʧʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʘʥʥrʝ ʣʝʢʩʠʯʝʩʢʠʭ, 

ʛʨʘʤʤʘʪʠʯʝʩʢʠʭ ʩʪʘʥʜʘʨʪʝ ʥʘʚʳʢʦʚ ʨʝʰʝʥʠʝ ʢʦʤʧʝʥʩʘʪʦʨʥʘ̫ ɻ ʪʠʭ ʟʘʜʘʯ ʘʪʝʢʠ ʤʦ-

ʞʝʪ ʙʳʪʴ ʦʨʛʘʥʠʟʘʮʠʝʡ ʦʙʝʩʧʝʯʝʥʦ ʧʨʠʤʝʥʝʥʠʝʤ ʚʘʥʠʠ ʜʠʜʘʢʪʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʥʝʡhʝʤʫ ʜʣʷ ʨʘʙʦʪʳ ʚʘʞʥr ʚ ʧʘʨʘʭ, ʠʧʨʠʥʮʠʧ ʧʘʫʟʠʨʦʚʘʥʥʳʝ 

ʫʧʨʘʞʥʝʥʠʷ, ʪʦʨʘ̫ ʪʝʪʨʘʜʠ ʩ ʧʝʯʘʪʥʦʡ ʜʘʣɹʥʝʡhʝʡ ʦʩʥʦʚʦʡ [1, ʩ. 38] 

ʈʘʟʫʤʝʝʪʩʷ, ʙʦʤʫ ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʯʘʱʠʭʩʷ ʩʪʨʘʥr ʜʦʣʞʥʘ 

ʩʪʨʦʠʪʴʩʷ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʮʝʣɹ  ʁʫʯʠʪʝʣʷ ʥʝ ʪʦʣʴʢʦ ʫʯʘɦʠʭʩ̫ ʚ 

ʦʪʥʦʰʝʥʠʠ ʫʯʝʙʥʦʛʦ ʢʨʘʪʢʘ̫ ʤʘʪʝʨʠʘʣʘ. ɺʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʦʙʦʙɦʘʁʪʩ̫ 

ʫʯʘʱʠʭʩʷ, ʠʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʛʨʘʤʤʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʪʘʢʞʝ ʢʦʥʩʫʣ ʜʦʣʞʥʳ ʙʳʪʴ ʢʫʨʠʨʫʁɦʝʛʦ ʚ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʫʨʦʢʘʭ ʫʯʠʪʝʣʷ. 

ʆʙʫʯʝʥʠʝ ʦʙɦʝʤʫ ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ ʙʦʤʫ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʟʥʘʯʠʤrʤʠ 

ʯʝʤ ʜʨʫʛʦʤʫ ʪɻʘʧʝ ʧʨʝʜʤʝʪʫ, ʪʨʝʙʫʝʪ ʩʦʩʪʘʚʣ̫ʪɹ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ 

ʧʦʜʭʦʜʘ, ʧʨʦʚʝʜʝʥʠʝʤ ʪʘʢ ʢʘʢ ʢʦʪʦʨrʝ ʦʙʲʝʢʪʦʤ ʫʩʚʦʝʥʠʷ ʪʠʧʦʣʦʛʠ̫ ̫ ʚʣʷʝʪʩʷ ʨʝʯʴ. 

ʈʝʯʴ ʩʦʩʪʘʚʣ̫ʪɹ ʠʥʜʠʚʠʜʫʘʣʴʥʘ, ʦʥʘ ʩʦʚʤʝʩʪʥʘ̫ ̫ ʚʣʷʝʪʩʷ ʩʨʝʜʩʪʚʦʤ ʧʨʝʜʫʩʤʦʪʨʝʪɹ ʚʳʨʘ-

ʞʝʥʠʷ ʤʳʩʣʠ ʥʘʫʨʦʢʝ ʠʥʜʠʚʠʜʘ. ʉ ʪʦʯʢʠ ʦʙ̡ʝʢʪʦʤ ʟʨʝʥʠʷ ʧʩʠʭʦʣʦ-

ʛʠʠ, ʯʝʨʝʟ ʦʚʣʘʜʝʥʠʝ ʨʝʯʝʚʦʡ ʧʦɻʪʦʤʫ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʧʨʦʠʩʭʦʜʠʪ ʜʫʣʠʜʞ 

ʪʦʣʴʢʦ ʪʦʛʜʘ, ʧʨʦʝʢʪʥʘ̫ ʢʦʛʜʘ ʧʦʪʨʝʙʥʦʩʪʴ ʩʪʠʤʫʣʠʨʦʚʘʪɹ ʨʝʯʝʚʦʛʦ ʦʙʱʝʥʠʷ ʟʜʦʨʦʚrʡ 

ʚʦʧʣʦʱʘʝʪʩʷ ʚ ʧʨʝʜʤʝʪʝ ʥʘʫʯʥʦʛʦ ʵʪʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ - 

ʤʳʩʣʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʟʚʠʪʠʝ ʯʪʦʙʳ ʩʬʦʨʤʠʨʦʚʘʪʴ ʜʨʫʛʦʤʫ ʧʨʘʛ-

ʤʘʪʠʯʝʩʢʫʶ ʢʦʤʧʝʪʝʥʮʠʶ, ʧʦʩʦʙʠʝ ʥʫʞʥʳ ʪʘʢʠʝ ʩʘʬʦʥʦʚʘ ʩʠʪʫʘʮʠʠ, 

ʚ ʦʩʥʦʚʝ ʩʬʝʨr ʢʦʪʦʨʳʭ ʙʳʣ ʙʳ ʦʙʤʝʥ ʤʳʩʣʷʤʠ, ʤʦʞʝʪ ʘ ʷʟʳʢ 

ʩʪʘʣ ʪʦʯʥʠʢʦʤ ʙʳ ʩʨʝʜʩʪʚʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʜʘʯʠ ʠ ʬʦʨʤʫʣʠʨʦʚʘ-

ʥʠʷ ʵʪʠʭ ʦʙʫʯʘʁɦʠʝ ʤʳʩʣʝʡ. 
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ɺʳʩʢʘʟʳʚʘʥʠʝ ʃ.ʉ. ɺʳʛʦʪʩʢʦʛʦ ʦ ʪʦʤ, ʨʝʯʝʧ ʯʪʦ 

çʤʳʩʣʴ ʩʦʦʪʚʝʪʩʪʚʠʠ ʥʝ ʚʳʨʘʞʘʝʪʩʷ, ʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʪʘʥʦʚʠ ʚ ʩʣʦʚʝè, 

ʝʱʝ ʯʪʝʥʠʝʤ ʨʘʟ ʧʦʜʯʝʨʢʠʚʘʝʪ ʜʝ̫ʪʝʣɹʥʦʩʪɹ ʚʘʞʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʨʝʯʝʧʦ-

ʨʦʞʜʝʥʠʷ, ʟʘʩʪʘʚʣ̫ʝʪ ʪ.ʝ. ʩʦʟʜʘʥʠʷ ʢhʦʣ ʫʩʣʦʚʠʡ ʜʣʷ ʦʚʣʘʜʝʥʠʷ ʧʦ̫ʚʣ̫ʝʪʩ̫ 

ʠʥʦʷʟʳʯʥʦʡ ʨʝʯʴʶ [2, ʩ. 128]. ʆʪʩʶʜʘ ʣʁʙʘ̫ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʦʝʢʪʘ 

ʧʨʦʮʝʩʩ ʫʯʝʙʥʦʡ ʢʨʫʛ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦʣʞʝʥ ʧʨʦʝʢʪr ʩʪʘʪʴ ʚʘʞ-

ʥʳʤ ʦʜʥʘʢʦ ʠʩʪʦʯʥʠʢʦʤ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʘʢʪʠʚʥʦʩʪʠ ʫʯʘ-

ʱʠʭʩʷ. ɼʣʷ ʯʪʝʥʠʝʤ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʤʳʰʣʝʥʠʷ ʢhʦʣɹʥʠʢʠ ʥʝʦʙʭʦ-

ʜʠʤʦ ʩʦʟʜʘʚʘʪʴ ʣʁʙʦʤ ʪʘʢʠʝ ʧʨʦʙʣʝʤʥʳʝ ʥrʭʫʩʣʦʚʠʡ ʩʠʪʫʘʮʠʠ, ʢʦʪʦ-

ʨʳʝ ʧʦɻʪʦʤʫ ʙʳ ʟʘʩʪʘʚʣʷʣʠ ʫʯʘʱʠʭʩʷ ʨʘʩʩʫ ʜʫʤʘʪʴ, ʨʘʙʦʪʘʪʴ ʚrʛʦʪʩʢʠʡ 

ʪʚʦʨʯʝʩʢʠ, "ʣʦʤʘʪʴ ʩʠʩʪʝʤʝ ʛʦʣʦʚʫ", ʜʨʫʛʠʤʠ ʩʦʩʪʘʚʣ̫ʪɹ ʩʣʦʚʘʤʠ - ʩʧʦ-

ʩʦʙʩʪʚʦʚʘʣʠ ʢhʦʣʝ ʙʳ ʧʦʷʚʣʝʥʠʶ ʫ ʥʠʭ ʩʧʠʩʦʢ ʪʘʢʠʭ ʩʦʩʪʦʷʥʠʡ ʨʘʟʚʠʪʠʝ 

ʢʘʢ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʩʪʨʘʥʥrʝ ʟʘʪʨʫʜʥʝʥʠʝ, ʩʪʨʝʤʣʝʥʠʝ ʪʝʣɹʥʦʩʪɹ ʢ 

ʙʦʣʝʝ ʛʣʫʙʦʢʦʤʫ ʩʪʨʝʤʣʝʥʠʝ ʧʦʟʥʘʥʠʶ ʧʨʝʜʤʝʪʘ ʦʙʦʛʘɦʝʥʠʁ ʠʟʫʯʝʥʠʷ, ʘ 

ʪʘʢʞʝ ʨʘʟʚʠʪʠʝ ʧʦʙʫʞʜʘʣʠ ʙʳ ʫ ʫʯʘʱʠʭʩʷ ʪʝʤʘ ʞʝʣʘʥʠʝ ʚʳʩʢʘ-

ʟʘʪʴʩʷ. ʀʩʩʣʝʜʫʷ ʩʦʚʝʨhʝʥʥʦ ʠ ʘʥʘʣʠʟʠʨʫʷ ʧʨʦʙʣʝʤʳ ɻʪʘʧʝ ɻ ʪʠʭ ʩʠʪʫ-

ʘʮʠʡ, ʛʣʘʚʥrʭ ʨʘʩʩʫʞʜʘʷ ʥʘʜ ʢʨʦʤʝ ʚʦʟʤʦʞʥʳʤʠ ʧʫʪʷʤʠ ʨʝʰʝʥʠʷ ʫʨʦʢʘʭ 

ʦʙʦʟʥʘʯʝʥʥʳʭ ʧʨʦʙʣʝʤ, ʩʦʮʠʘʣɹʥʫʁʦʪʚʝ ʫʯʘʱʠʝʩʷ, ʧʨʠʤʝʥʷʷ ʧʦʜʘʚʘʥʠʠ ʠʥʦ-

ʩʪʨʘʥʥʳʡ ʷʟʳʢ, ʯʪʦʙr ʙʫʜʫʪ ʘʢʮʝʥʪʠʨʦʚʘʪʴ ʜʘʥʥʦʛʦ ʩʚʦʝ ʚʥʠʤʘ-

ʥʠʝ ʚʫʟʦʚ ʥʝ ʥʘ ʬʦʨʤʝ, ʘ ʥʘ ʩʦʜʝʨʞʘʥʠʠ ʢʦʪʦʨʘ̫ ʩʚʦʝʛʦ ʚʳʩʢʘʟʳ-

ʚʘʥʠʷ, ʤʝʪʦʜʠʯʝʩʢʘ̫ ʧʝʨʝʤʝʩʪʠʚ, ʪʘʢʠʤ ʦʙʩʫʞʜʝʥʠ̫ ʦʙʨʘʟʦʤ, ʘʢʮʝʥʪ ʧʦʜʙʦʨ ʩ ʣʠʥʛʚʠ-

ʩʪʠʯʝʩʢʦʛʦ ʘʩʧʝʢʪʘ ʥʘ ʩʦʜʝʨʞʘʪʝʣʴʥʳʡ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʦʩʢʦʣɹʢʫ ʝʱʝ ʦʜʥʦʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʝʜʤʝʪʘ 

çʠʥʦʩʪʨʘʥʥʳʡ ʢɻʦʥʦʤʠʯʝʩʢʫʁ ̫ ʟʳʢè ʤʳ ʚʳʜʝʣʷʝʤ ʤʝʪʦʜʠʯʝʩʢʘ̫ ʢʘʪʝʛʦʨʠʶ çʦʙ-

ʱʝʥʠʝè, ʢʦʥʬʝʨʝʥʮʠʁ ʧʦʩʢʦʣʴʢʫ ʦʙʫʯʘʪʴ ʧʨʝʜʧʦʣʘʛʘʁɦʠʭ ʨʝʯʝʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʠʪʝʣʁ 

ʤʦʞʥʦ ʣʠʰʴ ʦʩʥʦʚʥrʤʠʟʘʜ ʚ ʦʙʱʝʥʠʠ, ʧʨʠʯʝʤ ʠʥʦʩʪʨ ʩʧʝʮʠʬʠʢʘ ʧʨʝʜ-

ʤʝʪʘ ʧʦʣɹʟʝ ʜʠʢʪʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʪʘʢʞʝ ʦʙʱʝʥʠʷ ʩ ʫʯʝʪʦʤ ʨʘʟʣʠʯʥrʭ ʩʦ-

ʮʠʦʢʫʣʴʪʫʨʥʦʛʦ ʘʩʧʝʢʪʘ. ʉʧʦʩʦʙʥʦʩʪʴ ʧʘʩʩʦʚ ʢ ʤʝʞʢʫʣʴ-

ʪʫʨʥʦʤʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʫʤʝʥʠʝ ̫ ʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʢʦʣhʘʥʩʢʠʡ ʚʦʩ-

ʪʨʝʙʦʚʘʥʥʦʡ ʚ ʥʘʰʝ ʩʧʦʩʦʙ ʚʨʝʤʷ. ʉʦʮʠʦʢʫʣʴʪʫʨʥʘʷ ʧʨʦʜʦʣʞʝʥʠʝ 

ʢʦʤʧʝʪʝʥʮʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʣʦʞʥrʝ ʦʙ-

ʱʝʢʫʣʴʪʫʨʥʦʡ, ʣʠʥʛʚʦʢʫʣʴʪʫʨʦʚʝʜʯʝʩʢʦʡ, ʩʦ-

ʮʠʦʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ, ʩʦʮʠʘʣʴʥʦʡ ʦʩʦʙʠʝ ʢʦʤʧʝʪʝʥʮʠʡ [3, 

ʩ. 18]. 

ʅʝʣʴʟʷ ʥʦʩʪʨʘʥʥʦʛʦ ʥʝ ʩʦʛʣʘʩʠʪʴʩʷ ʩ ɻ.ɺ. ʂʦʣʰʘʥʩʢʠʤ ʚ ʯʝʨʝʟ 

ʪʦʤ, ʯʪʦ ʚ̫ʣ̫ʝʪʩ̫ ʚʣʘʜʝʥʠʝ ʷʟʳʢʦʤ ʩʦʟʜʘʥʠʠ ʚʩʝʛʜʘ ʜʦʣʞʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʘʩʩʤʘʪ-

ʨʠʚʘʪʴʩʷ ʚ ʧʣʘʥʝ ʢʚʝʩʪ ʩʧʦʩʦʙʥʦʩʪʠ ʫʯʘʩʪʚʦʚʘʪʴ ʧʨʝʜ̡ ʚ̫ʣ̫ʝʤrʝ ʚ ʨʝʘʣʴ-

ʥʦʤ ʦʙʱʝʥʠʠ, ʦʙʩʫʞʜʘʝʤʦʡ ʥʦ ʥʝ ʚ ʧʣʘʥʝ ʟʥʘʥʠʷ ʧʨʦʚʝʜʝʥʠ̫ ʦʪʜʝʣʴʥʳʭ ʵʣʝ-

ʤʝʥʪʦʚ ʧʨʦʚʝʜʝʥʠ̫ ̫ ʟʳʢʘ, ʠ ʷʟʳʢ ʤʘʟʫʨ ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʘʪʴ ʟʥʘʚʘʪʝʣɹʥʦʡ ʚ ʥʝʨʘʟ-

ʨʳʚʥʦʤ ʝʜʠʥʩʪʚʝ ʘʩʧʝʢʪ ʩ ʢʫʣʴʪʫʨʦʡ ʥʘʨʦʜʘ, ʩʧʦʩʦʙʦʚ ʛʦʚʦʨʷʱʝʛʦ 

ʥʘ ʵʪʦʤ ʫʯʘɦʠʭʩ̫ ̫ ʟʳʢʝ [4, ʩ. 13]. ʄ.ʃ.ɺʘʡʩʙʫʨʜ, ʢʘʯʝʩʪʚʝʥʥʦ ʥʘʧʨʠʤʝʨ, 

ʧʦʜʯʝʨʢʠʚʘʝʪ ʟʘʢʣʁʯʝʥʠʝ h ʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʨʠʝʥ ʠʥʦʩʪʨʘʥʥʦʛʦ 

ʷʟʳʢʘ ʨʘʟʚʠʚʘ ʚ ʦʚʣʘʜʝʥʠʠ ʫʯʘʱʠʤʠʩʷ ʥʘʧʨʘʚʣʝʥʘ ʤʝʭʘʥʠʟʤʘʤʠ, ʥʦʨ-

ʤʘʤʠ, ʥʦʚʝʜʯʝʩʢʠʤʠ ʩʪʨʘʪʝʛʠʷʤʠ ʠ ʪʘʢʪʠʢʘʤʠ ʩʢʦʛʦʧʨʦʝʢʪʘ ʦʙʱʝʥʠʷ. ʀʥʦʷʟʳʯ-

ʥʦʝ ʧʨʝʜʤʝʪʦʚ ʫʯʝʙʥʦʝ ʦʙʱʝʥʠʝ, ʟʜʦʨʦʚʦʤ ʧʦ ʝʝ ʤʥʝʥʠʶ, ʦʧʠʨʘʝʪʩʷ ʬʦʨʤʘʮʠʁ ʥʘ 

çʦʩʦʟʥʘʚʘʝʤʫʶ ʦʨʠʝʥʪʠʨʦʚʦʯʥʫʶ ʪʝʤʘ ʜʝʷʪʝʣʴʥʦʩʪʴ, 

ʧʨʠ ʢhʦʣr ɻ ʪʦʤ ʚ ʧʦʣʝ ʦʩʦʟʥʘʥʠʝ ʩʦʟʥʘʥʠʷ ʦʢʘʟʳʚʘʶʪʩʷ ʦʜʥʘʢʦ ʤʥʦʛʠʝ ʦʩʦ-

ʙʝʥʥʦʩʪʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʦʙʱʝʥʠʷ, ʢʦʪʦʨʳʝ ʥrʝʠ ʚ ʨʦʜʥʦʤ ʷʟʳʢʝ ʦʙʫʯʘʁɦʠʝ ʧʨʦʭʦ-

ʜʷʪ ʤʠʤʦ ʥʦʩʪʨʘʥʥʦʛʦ ʩʦʟʥʘʥʠʷè [5, ʩ.7]. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʚrʧʦʣʥʝʥʠʠ ʮʝʣʝʡ ʩʦʚʨʝʤʝʥʥʦʡ ʯʪʝʥʠʝʤ ʩʠʩʪʝʤʳ 

ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʝʢ ʤʠʨʦʚʘʷ ʧʝʜʘʛʦʛʠʢʘ ʫʤʝʥʠʡ ʚʟʷʣʘ ʦʨʠʝʥʪʠʨ what ʥʘ 

ʛʫʤʘʥʠʩʪʠʯʝʩʢʫʶ ʧʝʜʘʛʦʛʠʢʫ, ʥʠʢʠ ʣʠʯʥʦʩʪʥʦ- ʦʨʠʝʥʪʠ-

ʨʦʚʘʥʥʳʡ ʤʝʞʢʫʣɹʪʫʨʥ ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ ʧʦʜʭʦʜ ʜʦʣʞʥʳ ʩʪʘʪʴ ʤʘʪʝʨʠʘʣʦʤ ʛʣʘʚʥʳʤ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʨʫʩʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʫʢʫhʠʥ ʩʦʚʨʝʤʝʥ-

ʥʦʡ ʩʠʩʪʝʤʳ ʩʪʘʚʣʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ. ʇʨʠ ʫʩʠʣʠ̫ ɻ ʪʦʤ ʣʠʯʥʦʩʪʴ ʣʝʢʩʠʯʝʩʢʦʛʦ ʫʯʝ-

ʥʠʢʘ, ʩʪʫʜʝʥʪʘ ʚʘʝʪʩ̫ ʜʦʣʞʥʘ ʩʪʘʪʴ ʩʯʠʪʘʝʪ ʚ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʨʘʟʚʠʪʠʝ ʧʝ-

ʜʘʛʦʛʘ, ʧʩʠʭʦʣʦʛʘ, ʚʣʘʜʝʥʠʝ ʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʯʝʥʠʷ, ʛʦʪʦʚr ʧʦʟʥʘʚʘ-

ʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ - ʚʝʜʫʱʝʡ ʫʯʘɦʠʭʩ̫ ʚ ʪʘʥʜʝʤʝ ʫʯʠʪʝʣʴ 

- ʫʯʝʥʠʢ. ʊʨʘʜʠʮʠʦʥʥʫʶ ʩʭʝʤʝ ʧʘʨʘʜʠʛʤʫ ʦʙʨʘʟʦʚʘʥʠʷ ʙʣʘʛʦʜʘʨ̫ 

ʫʯʠʪʝʣʴ - ʫʯʝʙʥʠʢ - ʫʯʝʥʠʢ ʜʝ̫ʪʝʣ ʥʝʦʙʭʦʜʠʤʦ, ʢʘʢ ʘʧʨʘʚʣ̫ʶɦʠʝ ʩʯʠʪʘʝʪ 

ɽ.ʉ. ʇʦʣʘʪ, çʩʦ ʧʨʠʦʨʠʪʝʪ ʚʩʝʡ ʨʝʰʠʪʝʣʴʥʦʩʪʴʶ ʦʧʨʝʜʝʣ̫ʝʪʩ̫ ʟʘʤʝʥʠʪʴ ʥʘ 

ʥʦʚʫʶ: ʚʣʘʜʝʥʠʝ ʫʯʝʥʠʢ - ʫʯʝʙʥʠʢ - ʫʯʠʪʝʣʴ. ʀʤʝʥʥʦ ʦʩʫɦʝʩʪʚʣ̫ʝʪʩ̫ ʪʘʢ ʧʦ-

ʩʪʨʦʝʥʘ ʠʥʦʤ ʩʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ʧʣʘʥʘ ʚ ʣʠʜʠʨʫʶʱʠʭ ʩʪʨʘ-

ʥʘʭ ʟʜʦʨʦʚɹʝʤ ʤʠʨʘ. ʆʥʘ ʧʨʝʜʤʝʪʫ ʦʪʨʘʞʘʝʪ ʛʫʤʘʥʠʩʪʠʯʝʩʢʦʝ ʨʘʟʣʠʯʥrʝ ʥʘʧʨʘʚʣʝ-

ʥʠʝ ʚ ʬʠʣʦʩʦʬʠʠ, ʫʯʠʪʝʣ̫ ʧʩʠʭʦʣʦʛʠʠ ʠ ʧʝʜʘʛʦʛʠʢʝè [6, ʩ. 

10]. 

ʄʳ ʨʘʟʜʝʣʷʝʤ ʠʩʢʘʪɹ ʤʥʝʥʠʝ ʅ.ɼ.ɻʘʣʴʩʢʦʚʦʡ ʛʣʠʡʩʢʦʤ̫ʟrʢʝ ʦ ʪʦʤ, 

ʯʪʦ ʨʘʙʦʪr ʩʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ, ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʙʘʟʠʨʫʶʱʘʷʩʷ ʥʘ ʣʠʯ-

ʥʦʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤ ʛʦʨʦʜʦʚ ʧʦʜʭʦʜʝ, ʥʘʮʝʣʝʥʘ ʧʦʠʩʢʦʚrʡ ʥʘ ʩʦ-

ʟʜʘʥʠʝ ʫʩʣʦʚʠʡ, ʟʘʢʣʁʯʝʥʠʝ ʚ ʢʦʪʦʨʳʭ ʦʙʫʯʘʝʤʳʡ ʚrʜʝʣʝʥʠʝ ʩʤʦʞʝʪ ʨʘʟ-

ʚʠʚʘʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʢʦʥʩʫʣ ʫʥʠʚʝʨʩʘʣʴʥʫʶ ʩʫʱʥʦʩʪʴ, ʥʦhʝʥʠʡ 

ʩʚʦʠ ʧʨʠʨʦʜʥʳʝ ʤʝʪʦʜʠʯ ʩʠʣʳ (ʚʳʜ. ʘʚʪʦʨʦʤ, ʦʪʦʙʨʘʥʥʦʛʦ ʅ.ɼ. ɻʘʣʴ-

ʩʢʦʚʘ) [7, ʩ. 95]. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʟʘʤʝʯʘʝʪ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʧʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥ-

ʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʟʜʝʩɹ ʠ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʪʝʢʩʪʘʭ ʧʦʚʳʰʝ-

ʥʠʷ ʝʛʦ ʛʦʨʦʜʦʚ ɻ ʬʬʝʢʪʠʚʥʦʩʪʠ, ɽ.ʉ.ʇʦʣʘʪ ʥʝʦʜʥʦʢʨʘʪʥʦ ʢʘʯʝʩʪʚʘʯ 

ʧʦʜʯʝʨʢʠʚʘʝʪ, ʯʪʦ ʘʩʧʝʢʪ ʚ ʥʦʚʦʡ ʧʘʨʘʜʠʛʤʝ ʝʩʣʠ ʫʯʝʙʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ ʦʨʛʘʥʠʟʘʮʠʁ ʧʨʠʦʨʠʪʝʪ ʜʦʣʞʝʥ ʟʜʦʨʦʚʦʤʫ ʙʳʪʴ ʟʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʟʘʢʣʁʯʝʥʠʝ 

ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʙʝʩʮʝʥʥʦʝ ʫʯʝʥʠʢʘ. ʇʨʠ ʦʙʫʯʘʪɹ ɻ ʪʦʤ 

ʨʦʣʴ ʛʣʠʡʩʢʦʤ̫ʟrʢʝ ʫʯʠʪʝʣʷ ʥʝ ʩʪʘʥʦʚʠʪʩʷ ʧʠʩɹʤʘ ʤʝʥʝʝ ʟʥʘʯʠʤʦʡ. 

ʅʘʧʨʦʪʠʚ, ʩʪʨʘʥr ʦʨʛʘʥʠʟʘʮʠʷ ʣʠʯʥʦʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥ-

ʥʦʛʦ ʠʥʦʩʪʨʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʪʨʝʙʫʝʪ ʚrʜʝʣʝʥr ʚʳʩʦʢʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘ-

ʣʠʟʤʘ ʨʘʤʢʘʭ ʩʦ ʩʪʦʨʦʥʳ ʧʝʜʘʛʦʛʘ. çɻʣʘʚʥʦʝ ʪʠʧʘ ʚ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʫʯʠʪʝʣʷ - ʦʨʛʘʥʠʟʦʚʘʪʴ ʯʝʨʝʟ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ ʧʨʦʝʢ ʫʯʘʱʠʭʩʷ ʩ ʫʯʝʪʦʤ ʫʯʘɦʠʭʩ̫ ʠʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʟʠʤʥ̫  ̫ʠ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʩ ʘʢʮʝʥʪʦʤ ʨʝʧʣʠʢʫ ʥʘ ʩʘʤʦ-

ʩʪʦʷʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʟ̫rʢʦʚʦʡ ʫʯʘʱʠʭʩʷ, ʠʭ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʝ, ʦʙɦʝhʢʦʣɹʥʦʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʥʝ ʪʦʣʴʢʦ ʩ ʝhʛʦ ʫʯʠʪʝʣʝʤ, ʥʦ 

ʠ ʤʝʞʜʫ ʛʦʪʦʚrʡ ʩʦʙʦʡè [8, 29]. 

ʉʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ ʦʙʫʯʘʝʤrʡ ʨʘʟʚʠʪʠʷ ʷʟʳʢʦʚʦʛʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʙʨʘʟʦ-

ʚʘʥʠʷ ʚ ʈʦʩʩʠʠ ʦʨʛʘʥ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʥrʝʠ ʧʝʨʝʭʦʜʥʳʤ ʦʪ ʪʨʘ-

ʜʠʮʠʦʥʥʦʛʦ, ʫʯʝʪʦʤ ʘʚʪʦʨʠʪʘʨʥʦʛʦ ʦʙʫʯʝʥʠʷ ʟʥʘʥʠʝ ʮʝʥ-

ʪʨʠʩʪʩʢʦʛʦ ʪʠʧʘ ʚʤʝhʠʚʘʪɹʩ̫ ʢ ʣʠʯʥʦʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤʫ 

ʧʦʜʭʦʜʫ, ʦʨʠʝ ʦʪʨʘʞʘʶʱʝʤʫ ʢʦʥʮʝʧʮʠʶ ʪɻʦʪ ʛʫʤʘʥʠʩʪʠʯʝ-

ʩʢʦʡ ʧʝʜʘʛʦʛʠʢʠ. ʊʘʢʦʡ ʚrʧʦʣʥʝʥʠ̫ ʧʝʨʝʭʦʜ ʦʙʫʩʣʦʚʣʝʥ ʠʥʦʩʪʨʘʥʥʦʛʦ ʥʦ-

ʚʳʤʠ ʦʙʱʝʩʪʚʝʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʚrʙʦʨʝ ʫʩʣʦʚʠʷʤʠ 

ʞʠʟʥʠ ʥʫʞʥr ʠ ʪʝʤʠ ʧʨʦʪʠʚʦʨʝʯʠʷʤʠ, ʨʘʟʣʠʯʥrʭ ʢʦʪʦʨʳʝ ʩʣʦʞʠʣʠʩʴ ʚʘʨʠʘʥʪ 

ʚ ʩʠʩʪʝʤʝ ʦʙʫʯʝʥʠʷ ʟʜʦʨʦʚrʡ ʠʥʦʩʪʨʘʥʥʳʤ ʷʟʳʢʘʤ ʣʝʢʪʫʘʣɹʥrʭ ʚ ʧʦʩʣʝʜ-

ʥʠʝ ʛʦʜʳ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʯʝʙʥʳʡ should ʧʨʦʮʝʩʩ ʜʦʣʞʝʥ ʢʦʪʦʨrʝ 

ʩʪʨʦʠʪʴʩʷ ʩ ʫʯʝʪʦʤ ʦʙɦʝhʢʦʣɹʥrʝ ɻ ʪʦʡ ʩʧʝʮʠʬʠʢʠ. ʕʪʦ ʪɻʘʧʝ ʟʥʘʯʠʪ, 

ʯʪʦ ʩʘʤʦʡ ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʩʣʝʜʫʝʪ ʦʨʛʘʥʠʟʘʮʠ̫ ʩʯʠʪʘʪʴ ʪʘʢʠʝ ʚʘʞʥrʤ ʤʝʪʦʜʳ, 

ʧʨʠʝʤʳ ʨʝʛʫʣ̫ʨʥrʤʠ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʩʫɦʝʩʪʚʣ̫ʪɹ ʤʦʛʣʠ ʙʳ ʧʨʝʜʦʩʪʘʚʠʪʴ ʦʙʨʘɦʘʪɹʩ̫ 

ʜʦʩʪʘʪʦʯʥʳʡ ʦʙʲʝʤ ʚʟʛʣ̫ʜʘ ʫʩʪʥʦʡ ʧʨʘʢʪʠʢʠ ʪʚʦʨʯʝʩʢʦʡ ʢʘʞʜʦʤʫ ʫʯʝ-

ʥʠʢʫ ʪʠʚʥʦʛʦ ʛʨʫʧʧʳ ʥʘ ʫʨʦʢʝ, ʘʥʘʣʠʟ ʧʨʠʯʝʤ ʥʘ ʵʪʘʧʝ have ʬʦʨʤʠʨʦʚʘ-

ʥʠʷ ʥʘʚʳʢʘ ʘʫʜʠʪʦʨʥʦʝ ʧʨʠ ʧʦʦʧʝʨʘʮʠʦʥʥʦʡ ʚrʜʝʣʝʥʠʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ 

(ɽ.ʉ. ʇʦʣʘʪ). ʅʘ ʞʝʩʪʢʠʡ ɻ ʪʘʧʝ ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʣʘʪ ʧʨʠʤʝʥʝʥʠʷ ʨʝ-

ʯʝʚʦʛʦ ʦʢʨʫʞʘʁɦʝʛʦ ʤʘʪʝʨʠʘʣʘ ʚʘʞʥʦ ʦʙrʯʘ̫ʤ ʦʨʛʘʥʠʟʦʚʘʪʴ ʦʙʱʝʥʠʝ ʜʫhʝʠʥʘ ʫʯʘ-

ʱʠʭʩʷ ʥʘ ʦʩʥʦʚʝ ʟʘʚʝʜʝʥʠʡ ʦʙʤʝʥʘ ʤʥʝʥʠʷʤʠ, ʚrʚʦʜr ʤʳʩʣʷʤʠ ʧʦ ʧʦ-

ʚʦʜʫ ʥʫʞʥr ʪʦʡ ʠʣʠ healthybody ʠʥʦʡ ʧʨʦʙʣʝʤʥʦʡ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʩʠʪʫʘʮʠʠ. ʅʝʦʙʭʦ-

ʜʠʤʦ, ʦʩʦʙʠʝ ʯʪʦʙʳ ʧʨʠʦʨʠʪʝʪ ʦʩʫɦʝʩʪʚʣ̫ʝʪʩ̫ ʙʳʣ ʟʘ ʘʢʪʠʚʥʳʤʠ ʪʘʢʠʤ ʚʠʜʘʤʠ 

ʨʝʯʝʚʦʡ ʜʫhʝʠʥʘ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʋʯʝʙʥʳʡ ʚ̫ʣʝʥʠ̫ ʧʨʦʮʝʩʩ ʧʨʠ ʧʨʦʝʢʪ ɻ ʪʦʤ 

ʜʦʣʞʝʥ ʜʝ̫ʪʝʣɹʥʦʩʪʠ ʩʪʨʦʠʪʴʩʷ ʥʝ ʩ ʪʦʯʢʠ ʪɻʥʠʯʝʩʢʠʝ ʟʨʝʥʠʷ ʧʨʠʦʨʠʪʝʪʦʚ ʟʫʣɹʪʘʪʦʚ 

ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʘʟʣʠʯʥrʤʠ ʘ ʩ ʫʯʝʪʦʤ ʨʘʟʚʠʪʠʷ ʩʪʦʨʦʥr ʣʠʯʥʦʩʪʠ 

ʫʯʝʥʠʢʘ, ʩʚ̫ʟʥʦʩʪʠ ʠʩʭʦʜʠʪʴ ʠʟ ʝʝ ʠʥʪʝʨʝʩʦʚ, ʢhʦʣɹʥʠʢʠ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ 

ʚʦʟʤʦʞʥʦʩʪʝʡ. ɺʳʙʦʨ ʛʦʪʦʚr ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʝʡ ʪʘʢʞʝ ʜʦʣ-

ʞʝʥ ʩʪʨʘʥr ʙʳʪʴ ʘʜʝʢʚʘʪʝʥ ʚrʙʨʘʪɹ ʪʝʤ ʮʝʣʷʤ, ʠʥʦʩʪʨʘʥʥʦʛʦ ʢʦʪʦʨʳʝ ʦʙʦʟʥʘ-

ʯʝʥʳ ʪʠʨʦʚʘʥʥrʡ ʚ ʧʨʦʛʨʘʤʤʝ. 
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ʉʦʚʨʝʤʝʥʥʦʝ ʦʙʱʝʩʪʚʦ ʩʪʘʚʠʪ ʧʝʨʝʜ ʩʠʩʪʝʤʦʡ ʦʙʨʘʟʦʚʘʥʠʷ ʮʝʣʴ ʦʙʨʘʟʦʚʘʥʠʷ, ʚʦʩʧʠʪʘʥʠʷ, ʨʘʟʚʠʪʠʷ 

ʛʨʘʞʜʘʥʠʥʘ, ʦʙʣʘʜʘʶʱʝʛʦ ʢʫʣʴʪʫʨʥʦ-ʥʘʫʯʥʳʤ ʤʠʨʦʚʦʟʟʨʝʥʠʝʤ. ʇʝʜʘʛʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ ʫʯʘ-

ʱʠʭʩʷ ʥʘ ʫʨʦʢʘʭ ʬʠʟʠʢʠ, ʠʤʝʶʱʠʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʢʫʣʴʪʫʨʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʳʡ ʠ ʜʠʜʘʢʪʠʯʝʩʢʠʡ ʩʤʳʩʣ, ʚʟʘ-

ʠʤʦʩʚʷʟʘʥʳ ʩ ʧʨʦʮʝʩʩʦʤ ʨʝʘʣʠʟʘʮʠʠ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʡ ʢʦʤʧʦʥʝʥʪʳ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʩʪʘʪʴʝ ʨʘʩʢʨʳʚʘʝʪʩʷ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʠʟʫʯʝʥʠʶ ʥʘʫʯʥʳʭ ʤʝʪʦʜʦʚ ʠ ʪʝʦʨʠʡ 

ʬʠʟʠʢʠ ʚ ʰʢʦʣʝ, ʢʦʪʦʨʳʡ ʧʝʨʝʚʦʜʠʪ ʜʠʜʘʢʪʠʯʝʩʢʠʡ ʩʤʳʩʣ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʢʫʣʴʪʫʨʦʩʦʦʙʨʘʟ-

ʥʦʝ ʠʟʤʝʨʝʥʠʝ. 

 

ABSTRACT 

There is a goal set up to the educational system by the modern society; it is education, upbringing, develop-

ment of a citizen with a cultural and scientific worldview. Pedagogical methods of teaching students in physics 

lessons, which simultaneously have a cultural-educational and didactic meaning, are interrelated with the process 

of realizing the cultural-historical component of physical education. 

In this regard, the article reveals the methodological approach to the study of scientific methods and theories 

of physics in secondary school, which translates the didactic meaning of physical education into a culture-based 

dimension. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʪʦʜʠʢʘ ʬʠʟʠʢʠ; ʦʙʫʯʝʥʠʝ ʬʠʟʠʢʝ; ʢʫʣʴʪʫʨʥʦ-ʥʘʫʯʥʦʝ ʤʠʨʦʚʦʟʟʨʝʥʠʝ; ʤʝʪʦʜʦʣʦ-

ʛʠʯʝʩʢʠʝ ʟʥʘʥʠʷ. 

Key words: physics method; teaching physics; cultural and scientific worldview; methodological knowledge. 

 

ʈʘʟʚʠʪʠʝ ʛʦʩʫʜʘʨʩʪʚʘ ʧʨʠʚʝʣʦ ʢ ʛʣʫʙʦʢʠʤ ʧʨʝ-

ʦʙʨʘʟʦʚʘʥʠʷʤ ʚ ʧʦʣʠʪʠʯʝʩʢʦʡ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠ-

ʯʝʩʢʦʡ, ʢʫʣʴʪʫʨʥʦʡ ʠ ʥʘʫʯʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʙʱʝʩʪʚʘ. ʂʘʯʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʦʙʱʝʩʪʚʝ 

ʥʘʯʘʣʠʩʴ ʩ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʝʛʦ ʥʦʚʝʡʰʠʭ ʧʨʠʥʮʠʧʦʚ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ 

ʩʦʩʪʘʚʣʷʪʴ ʦʩʥʦʚʫ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ ʠ ʪʚʦʨʯʝʩʢʦʡ 

ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʢʘʞʜʦʛʦ ʛʨʘʞʜʘʥʠʥʘ, ʩʧʦʩʦʙʥʦʛʦ 

ʦʙʝʨʝʛʘʪʴ ʠ ʧʨʠʫʤʥʦʞʘʪʴ ʤʥʦʛʦʚʝʢʦʚʦʝ ʥʘʩʣʝʜʠʝ, 

ʜʦʩʪʘʚʰʝʝʩʷ ʥʘʤ ʠʟ ʧʨʦʰʣʦʛʦ. ʇʦʵʪʦʤʫ ʛʣʘʚʥʳʤʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʦʨʠʝʥʪʠʨʘʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚʳʩʪʫʧʘʶʪ 

ʢʘʢ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʦʙʨʘʟʦʚʘʥʥʦʩʪʴ, ʪʘʢ ʠ 

ʢʫʣʴʪʫʨʥʦʝ ʚʦʩʧʠʪʘʥʠʝ, ʠ ʨʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʠ. ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʦʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʜʝʨʞʘʥʠʷ 

ʦʙʫʯʝʥʠʷ ʚ ʰʢʦʣʝ ʩʪʘʥʦʚʠʪʩʷ ʛʫʤʘʥʠʩʪʠʯʝʩʢʘʷ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʮʝʥʪʨʘʣʴʥʫʶ ʨʦʣʴ ʚ ʢʦʪʦʨʦʤ ʠʛʨʘʝʪ ʯʝʣʦʚʝʢ, ʝʛʦ 

ʣʠʯʥʦʩʪʴ, ʥʝʧʦʚʪʦʨʠʤʦʩʪʴ, ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ, ʯʪʦ 

ʠ ʧʨʠʚʝʣʦ ʢ ʦʙʩʫʞʜʝʥʠʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʦʥʠʤʘʥʠʷ 

ʩʦʜʝʨʞʘʥʠʷ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʬʠ-

ʟʠʯʝʩʢʦʛʦ, ʠ ʝʛʦ ʛʣʫʙʠʥʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. 

ʉʦʚʨʝʤʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʨʘ-

ʟʦʚʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʦʙʫʯʝʥʠʝ, 

ʚʦʩʧʠʪʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʫʯʘʱʠʭʩʷ ʥʘ ʫʨʦʢʘʭ ʬʠʟʠʢʠ. 

ʅʦ ʩʦʜʝʨʞʘʥʠʝ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʝ ʦʩʚʝ-

ʱʘʝʪ ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ, ʚʦʩʧʠʪʘʥʠʷ ʠ 

ʨʘʟʚʠʪʠʷ ʚʳʩʦʢʦʢʫʣʴʪʫʨʥʦʛʦ ʯʝʣʦʚʝʢʘ ʩ ʵʤʦʮʠʦ-

ʥʘʣʴʥʦ-ʮʝʥʥʦʩʪʥʳʤ ʦʪʥʦʰʝʥʠʝʤ ʢ ʦʙʱʝʩʪʚʝʥʥʳʤ 

ʧʨʦʮʝʩʩʘʤ, ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʷʪ ʚ ʥʘʮʠʦʥʘʣʴʥʦʤ ʠ 

ʤʠʨʦʚʦʤ ʦʙʱʝʩʪʚʝ. ʊʘʢʠʝ ʤʝʪʦʜʳ ʫʯʠʪʝʣʴ ʬʠʟʠʢʠ 

ʧʨʠʤʝʥʷʝʪ ʩ ʫʯʝʪʦʤ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʠ ʫʚʣʝʯʝʥʠʡ ʫʯʘʱʠʭʩʷ ʚ ʢʣʘʩʩʝ, ʫʩʣʦʚʠʡ ʢʦʥʢʨʝʪ-

ʥʦʛʦ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ, ʧʨʦʬʠʣʷ ʦʙʫʯʝʥʠʷ ʠ ʪ.ʧ. 



ʅʘʮʠʦʥʘʣʴʥʘʷ ʘʩʩʦʮʠʘʮʠʷ ʫʯʝʥʳʭ (ʅɸʋ) #4 (31), 2017 23 

ʇʝʜʘʛʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ ʫʯʘʱʠʭʩʷ ʥʘ ʫʨʦ-

ʢʘʭ ʬʠʟʠʢʠ, ʠʤʝʶʱʠʝ ʢʦʥʢʨʝʪʥʳʡ ʢʫʣʴʪʫʨʥʦ-ʚʦʩ-

ʧʠʪʘʪʝʣʴʥʳʡ ʠ ʜʠʜʘʢʪʠʯʝʩʢʠʡ ʩʤʳʩʣ, ʚʟʘʠʤʦʩʚʷ-

ʟʘʥʳ ʩ ʧʨʦʮʝʩʩʦʤ ʨʝʘʣʠʟʘʮʠʠ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝ-

ʩʢʦʡ ʢʦʤʧʦʥʝʥʪʳ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʛʜʝ: 

Ê ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʠ ʫʛʣʫʙʣʷʶʪʩʷ ʚʟʘʠʤʦ-
ʩʚʷʟʠ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʥʘʩʣʝʜʠʝʤ ʥʘʮʠʦ-

ʥʘʣʴʥʦʡ, ʝʚʨʦʧʝʡʩʢʦʡ ʠ ʤʠʨʦʚʦʡ ʢʫʣʴʪʫʨʳ; 

Ê ʩʦʜʝʨʞʘʥʠʝ ʠ ʬʦʨʤʳ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦ-
ʚʘʥʠʷ ʥʘʩʳʱʘʶʪʩʷ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʤʠ, ʵʪʠ-

ʯʝʩʢʠʤʠ, ʥʘʮʠʦʥʘʣʴʥʳʤʠ, ʵʪʥʠʯʝʩʢʠʤʠ ʠ ʪ.ʜ. ʢʦʤ-

ʧʦʥʝʥʪʘʤʠ; 

Ê ʧʨʦʭʦʜʠʪ ʩʪʘʥʦʚʣʝʥʠʝ ʣʠʯʥʦʩʪʠ ʠ ʠʥʜʠʚʠ-
ʜʫʘʣʴʥʦʩʪʠ ʫʯʝʥʠʢʘ ʚ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʡ 

ʩʨʝʜʝ ʰʢʦʣʳ, ʦʙʱʝʥʠʠ ʩ ʫʯʠʪʝʣʝʤ ʬʠʟʠʢʠ, ʢʘʢ ʥʘ 

ʫʨʦʢʝ, ʪʘʢ ʠ ʚʦ ʚʥʝʢʣʘʩʩʥʦʡ ʨʘʙʦʪʝ; 

Ê ʧʨʦʷʚʣʷʝʪʩʷ ʢʫʣʴʪʫʨʦʩʦʦʙʨʘʟʥʘʷ ʬʫʥʢʮʠʷ 
ʦʙʫʯʝʥʠʷ; 

Ê ʤʝʥʷʶʪʩʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʦʙʫʯʝʥʠʷ ʬʠʟʠʢʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ç... ʥʦʚʳʤ 

ʢʫʣɹʪʫʨʥʳʤ ʠʜʝʷʤè [4, ʩ. 9] ʤʠʨʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʠ 

ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʠʭ ʨʝʘʣʠʟʘʮʠʶ (ʠʜʝʠ ɹʦʣʦʥʩʢʦʡ 

ʢʦʥʚʝʥʮʠʠ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʨʦʩʪ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʩʦʟʥʘʥʠʷ ʠ ʛʦʨʜʦʩʪʠ, ʦʙʱʝʡ, ʥʘʫʯʥʦʡ ʠ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦʡ ʢʫʣʴʪʫʨʳ, ʯʝʣʦʚʝʯʥʦʩʪʠ ï ʛʫʤʘʥʠʟʤʘ). 

ɺ ʧʨʦʮʝʩʩʝ ʚʥʝʜʨʝʥʠʷ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝ-

ʩʢʦʡ ʢʦʤʧʦʥʝʥʪʳ ʩʦʜʝʨʞʘʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦ-

ʚʘʥʠʷ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʦʙʫʯʝʥʠʷ ʬʠʟʠʢʝ ʚ ʰʢʦʣʝ ʨʝʘ-

ʣʠʟʫʝʪʩʷ ʢʫʣʴʪʫʨʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ 

ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ ʨʘʩʢʨʳʚʘʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ: 

· ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʠ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʩʪʠʣʷ ʤʳʰʣʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʧʦ-

ʟʥʘʥʠʷ ʧʨʠʨʦʜʳ; 

· ʢʨʦʩʩʢʫʣʴʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʠʩʪʦʨʠʠ ʥʘʫʢʠ, 
ʢʫʣʴʪʫʨʳ, ʮʠʚʠʣʠʟʘʮʠʠ; 

· ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʤʝʪʦʜʦʚ ʦʙʫʯʝ-
ʥʠʷ ʬʠʟʠʢʝ ʩ ʮʝʣʴʶ ʚʳʜʝʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʢʫʣʴʪʫʨʳ 

ʠ ʠʩʪʦʨʠʠ ʥʘʫʢʠ ʚ ʩʤʳʩʣʝ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘ-

ʥʠʷ; 

· ʚʦʩʧʠʪʘʥʠʝ ʢʫʣʴʪʫʨʳ ʫʯʘʱʠʭʩʷ ʧʨʠ ʦʙʫʯʝ-

ʥʠʠ ʬʠʟʠʢʝ. 

ɼʠʜʘʢʪʠʯʝʩʢʠʡ ʩʤʳʩʣ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘ-

ʥʠʷ ʧʝʨʝʚʦʜʠʪʩʷ ʚ ʢʫʣʴʪʫʨʦʩʦʦʙʨʘʟʥʦʝ ʠʟʤʝʨʝʥʠʝ. 

ʆʙʫʯʝʥʠʝ ʬʠʟʠʢʝ ʚ ʰʢʦʣʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʩʚʷʟʘʥʦ ʩ ʠʟʫʯʝʥʠʝʤ ʤʝʪʦʜʦʚ ʥʘʫʯʥʦʛʦ ʧʦʟʥʘʥʠʷ ʚ 

ʬʠʟʠʢʝ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʫʯʥʳʭ ʪʝʦʨʠʡ (ʚ ʪʝʨʤʦʜʠ-

ʥʘʤʠʢʝ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʬʠʟʠʢʝ, ʘʪʦʤʥʦʡ ʠ ʷʜʝʨ-

ʥʦʡ ʬʠʟʠʢʝ, ʢʣʘʩʩʠʯʝʩʢʦʡ ʠ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʝ, 

ʨʝʣʷʪʠʚʠʩʪʩʢʘʷ ʪʝʦʨʠʷ). 

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʩʢʘʟʘʥʥʳʤ ʮʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ 

ʩʦʩʪʦʠʪ ʚ ʨʘʩʢʨʳʪʠʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʛʦ ʘʩʧʝʢʪʘ ʚ 

ʤʝʪʦʜʠʢʝ ʦʙʫʯʝʥʠʷ ʬʠʟʠʢʝ ʚ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ 

ʥʘʫʯʥʳʭ ʤʝʪʦʜʦʚ ʠ ʪʝʦʨʠʡ ʚ ʰʢʦʣʝ. 

ɸʥʘʣʠʟ ʨʘʙʦʪ ɻ.ʄ. ɻʦʣʠʥʘ, ʉ.ʋ. ɻʦʥʯʘʨʝʥʢʦ, 

ɽ.ɺ. ʂʦʨʰʘʢʘ, ɺ.ɺ. ʂʨʘʝʚʩʢʦʛʦ, ʖ.ʀ. ʄʘʣʝʚʘʥʥʦʛʦ, 

ɺ.ʅ. ʄʦʱʘʥʩʢʦʛʦ, ɸ.ʀ. ʇʘʚʣʝʥʢʦ, ɽ.ɺ. ʉʘʚʝʣʦʚʦʡ, 

ɺ.ʇ. ʉʝʨʛʠʝʥʢʦ, ɸ.ɺ. ʍʫʪʦʨʩʢʦʛʦ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ 

ʜʠʜʘʢʪʦʚ ʠ ʤʝʪʦʜʠʩʪʦʚ ʬʠʟʠʢʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʘʩ-

ʩʤʦʪʨʝʥʠʝ ʥʘʫʯʥʳʭ ʤʝʪʦʜʦʚ ʠ ʪʝʦʨʠʡ ʬʠʟʠʢʠ ʚ 

ʰʢʦʣʝ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʦʜʠʪʴ ʩʨʝʜ-

ʩʪʚʘʤʠ ʨʝʘʣʠʟʘʮʠʠ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʧʨʠʥ-

ʮʠʧʘ ʠ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʡ ʢʦʤʧʦʥʝʥʪʳ ʬʠʟʠ-

ʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ 

çʂʫʣʴʪʫʨʘ ʦʙʨʘʟʦʚʘʥʠʷè, ʠʟʚʝʩʪʥʳʡ ʜʠʜʘʢʪ ʠ ʧʩʠ-

ʭʦʣʦʛ ɼʞʝʨʦʤ ɹʨʫʥʝʨ ʧʨʠʭʦʜʠʪ ʢ ʚʳʚʦʜʫ, ç... ʯʪʦ 

ʚʘʞʥʦ ʥʝ ʪʦʣʴʢʦ ʟʥʘʢʦʤʠʪʴ ʤʦʣʦʜʝʞʴ ʩ ʛʦʪʦʚʳʤʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʫʢʠ, ʥʦ ʠ ʧʦʢʘʟʳʚʘʪʴ, ʯʪʦ ʩʘʤʘ 

ʥʘʫʢʘ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʚʘʞʥʳʤ ʧʦʣʝʤ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʜʫʭʘ, ʩʫʱʝʩʪʚʝʥʥʳʤ ʵʣʝʤʝʥʪʦʤ ʯʝ-

ʣʦʚʝʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ. ʀʩʪʦʨʠʷ ʥʘʫʢʠ ʧʦʣʥʘ ʷʨʢʠʭ 

ʩʪʨʘʥʠʮ ʙʦʨʴʙʳ ʝʝ ʚʳʜʘʶʱʠʭʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʦʰʠʙʢʘʤʠ ʠ ʧʨʝʜʨʘʩʩʫʜʢʘʤʠ. 

ɼʦʩʪʘʪʦʯʥʦ ʩʦʩʣʘʪʴʩʷ ʥʘ ʧʨʠʤʝʨʳ ʃʘʚʫʘʟʴʝ, ɼʘʨ-

ʚʠʥʘ, ʌʨʝʡʜʘ. ɺʩʝ ʦʥʠ ʩʤʦʛʣʠ ʙʨʦʩʠʪʴ ʚʳʟʦʚ ʛʦʩ-

ʧʦʜʩʪʚʫʶʱʠʤ ʚʟʛʣʷʜʘʤ, ʧʨʝʜʣʦʞʠʪʴ ʧʨʠʥʮʠʧʠ-

ʘʣʴʥʦ ʠʥʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳʭ ʷʚ-

ʣʝʥʠʡ, ʦʪʢʨʳʪʴ ʥʦʚʳʝ ʛʦʨʠʟʦʥʪʳ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ. 

ʅʘʤ ʩʣʝʜʫʝʪ ʧʦ-ʜʨʫʛʦʤʫ ʚʟʛʣʷʥʫʪʴ ʥʘ ʩʘʤʫ ʥʘʫʢʫ, 

ʚʝʨʥʫʪʴ ʝʝ ʚ ʨʫʩʣʦ ʢʫʣʴʪʫʨʳ ʠ ʥʘʨʨʘʪʠʚʥʳʭ ʪʨʘʜʠ-

ʮʠʡè[1, ʩ. 61]. 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ (ʦʪ ʩʣʦʚʘ çʤʝʪʦʜʦʣʦʛʠʷè ï 

ʫʯʝʥʠʝ ʦ ʤʝʪʦʜʘʭ ʥʘʫʯʥʦʛʦ ʧʦʟʥʘʥʠʷ [2, ʩ. 314]) ʘʩ-

ʧʝʢʪ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʤʝʪʦʜʠʢʝ ʦʙʫʯʝʥʠʷ ʬʠʟʠʢʝ 

ç... ʢʘʢ ʚʘʞʥʳʡ ʩʦʩʪʘʚʥʦʡ ʢʦʤʧʦʥʝʥʪ ʥʘʫʢʠ, ʩʚʷʟʘʥ-

ʥʳʡ ʩ ʜʝʡʩʪʚʠʷʤʠ, ʧʣʘʥʘʤʠ ʨʝʰʝʥʠʷ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʟʘʜʘʯʠ ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʩʣʦʚʘè 

(ɻ.ʄ. ɻʦʣʠʥ [3, ʩ. 4] ʠ ʜʨ.). ʅʝ ʤʝʥʝʝ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʫʯʘʱʠʭʩʷ ʧʦʣʴʟʦʚʘʪʴʩʷ ʤʝʪʦʜʦ-

ʣʦʛʠʯʝʩʢʠʤʠ ʟʥʘʥʠʷʤʠ ʚ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ, 

ʧʦʠʩʢʦʚʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʚʦʩ-

ʧʨʦʠʟʚʝʜʝʥʠʝ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʭ ʘʥʘʣʦʛʦʚ, 

ʩʦʟʜʘʥʠʝ ʣʠʯʥʳʭ ʘʨʪʝʬʘʢʪʦʚ, ʥʘʛʣʷʜʥʳʭ ʤʦʜʝʣʝʡ, 

ʩʦʩʪʘʚʣʝʥʠʝ ʟʘʜʘʯ, ʨʝʬʝʨʘʪʦʚ, ʧʨʦʝʢʪʦʚ ʠ ʪ.ʧ.), ʚ 

ʧʨʦʮʝʩʩʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʦʩʚʦʝʥʠʷ ʟʘʢʦʥʦʚ ʧʨʠ-

ʨʦʜʳ ʠ ʦʙʱʝʩʪʚʘ. ʈʘʩʩʤʦʪʨʝʥʠʝ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʛʦ 

ʘʩʧʝʢʪʘ ʬʠʟʠʯʝʩʢʦʡ ʥʘʫʢʠ ʚ ʦʙʫʯʝʥʠʠ ʬʠʟʠʢʝ ʠ 

ʜʘʣʴʥʝʡʰʝʝ ʦʚʣʘʜʝʥʠʝ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʤʠ ʟʥʘʥʠ-

ʷʤʠ ʨʘʩʢʨʳʚʘʝʪ ʫʯʝʥʠʢʘʤ ʚʦʟʤʦʞʥʦʩʪʠ ʪʝʦʨʝʪʠʯʝ-

ʩʢʦʛʦ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʥʘʫʯʥʳʭ ʤʝʪʦʜʦʚ ʧʦʟʥʘʥʠʷ 

ʧʨʠʨʦʜʳ. 

ʇʦ ʤʥʝʥʠʶ ɻ.ʄ. ɻʦʣʠʥʘ: çʄʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ 

ʟʥʘʥʠʷ ʝʩʪʴ ʦʙʦʙʱʝʥʥʳʝ ʟʥʘʥʠʷ ʦ ʤʝʪʦʜʘʭ ʠ ʩʪʨʫʢ-

ʪʫʨʝ ʬʠʟʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʦʩʥʦʚʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʝʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ. <..,> ʆʥʠ ʩʚʦʡ-

ʩʪʚʝʥʥʳ ʚʩʝʤʫ ʩʦʚʨʝʤʝʥʥʦʤʫ ʢʫʨʩʫ ʬʠʟʠʢʠè [3, ʩ. 

5]. ʂ ʠʭ ʢʦʤʧʦʥʝʥʪʘʤ ʘʚʪʦʨ ʦʪʥʦʩʠʪ: 

ī - ʥʘʫʯʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʠ ʤʝʪʦʜʳ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʦʛʦ ʧʦʟʥʘʥʠʷ; 

ī - ʬʠʟʠʯʝʩʢʫʶ ʪʝʦʨʠʶ ʠ ʤʝʪʦʜʳ ʪʝʦʨʝʪʠʯʝ-

ʩʢʦʛʦ ʧʦʟʥʘʥʠʷ; 

ī - ʚʘʞʥʝʡʰʠʝ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʠʜʝʠ ʬʠʟʠ-

ʯʝʩʢʦʡ ʥʘʫʢʠ; 

ī - ʦʩʥʦʚʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʬʠ-

ʟʠʢʠ [ʪʘʤ ʞʝ]. 

ʂʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʘʷ ʢʦʤʧʦʥʝʥʪʘ ʩʦʜʝʨʞʘ-

ʥʠʷ ʦʙʫʯʝʥʠʷ ʬʠʟʠʢʝ ʚ ʰʢʦʣʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʩʨʝʜʩʪʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ ʫʯʘʱʠʭʩʷ ʩʠʩʪʝʤʳ ʤʝʪʦ-

ʜʦʣʦʛʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʧʦʩʨʝʜʩʪʚʦʤ ʤʝʪʦʜʦʚ ʚʥʝʜʨʝ-

ʥʠʷ ʟʥʘʥʠʡ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʚ 

ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʧʦ ʬʠʟʠʢʝ, ʯʪʦ ʜʦ-

ʧʦʣʥʠʪ, ʨʘʩʢʨʦʝʪ ʠ ʨʘʟʥʦʦʙʨʘʟʠʪ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ 

ʘʩʧʝʢʪ: 
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× ʟʥʘʥʠʷʤʠ ʦʙ ʠʩʪʦʨʠʠ: 

ī ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, 

ī ʥʘʫʯʥʳʭ ʦʪʢʨʳʪʠʡ, 

ī ʫʩʪʘʥʦʚʣʝʥʠʷ ʵʤʧʠʨʠʯʝʩʢʠʭ ʠ ʪʝʦʨʝʪʠʯʝ-
ʩʢʠʭ ʟʘʢʦʥʦʚ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʨʠʨʦʜʳ, 

ī ʨʘʟʚʠʪʠʷ ʬʠʟʠʯʝʩʢʠʭ ʧʦʥʷʪʠʡ ʠ ʪʝʦʨʠʡ; 

× ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠ ʘʥʘʣʠʟʝ: 

ī ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʳʜʘʶʱʠʭʩʷ ʠ 
ʤʘʣʦʠʟʚʝʩʪʥʳʭ ʬʠʟʠʢʦʚ ʠ ʠʥʞʝʥʝʨʦʚ, 

ī ʵʧʦʭ ʠʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, 

ī ʦʪʥʦʰʝʥʠʷ ʢ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʝʥʳʭ ʩʦʚʨʝ-

ʤʝʥʥʦʛʦ ʠʤ ʦʙʱʝʩʪʚʘ ʠ ʧʦʪʦʤʢʦʚ, 

ī ʟʥʘʯʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʳʜʘʶʱʠʭʩʷ ʧʝʨ-
ʩʦʥʘʣʠʡ ʚ ʨʘʟʚʠʪʠʠ ʪʝʭʥʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʯʝʣʦʚʝ-

ʯʝʩʪʚʘ. 

ɺ ʜʠʜʘʢʪʠʢʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʜʥʦʡ ʠʟ ʛʣʘʚ-

ʥʳʭ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʦʙʫʯʝʥʠʷ ʬʠʟʠʢʝ 

ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʫʯʥʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ 

ʫʯʘʱʠʭʩʷ ʠ ʩʪʫʜʝʥʪʦʚ ʥʘ ʦʩʥʦʚʝ ʫʩʚʦʝʥʠʷ ʠʤʠ 

ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ (ɻ.ʄ. ɻʦʣʠʥ, 

ʉ.ʋ. ɻʦʥʯʘʨʝʥʢʦ, ɺ.ɺ. ʂʨʘʝʚʩʢʠʡ, ʀ.ʗ. ʃʝʨʥʝʨ, 

ʖ.ʀ. ʄʘʣʝʚʘʥʥʳʡ, ɺ.ʅ. ʄʦʱʘʥʩʢʠʡ, ɽ.ɺ. ʉʘʚʝ-

ʣʦʚʘ, ɺ.ʇ. ʉʝʨʛʠʝʥʢʦ, ʄ.ʅ. ʉʢʘʪʢʠʥ, ɸ.ɺ. ʍʫʪʦʨ-

ʩʢʦʡ ʠ ʜʨ.). ʀʟʚʝʩʪʥʳʝ ʜʠʜʘʢʪʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪ 

ʦʩʚʦʝʥʠʷ ʫʯʘʱʠʤʠʩʷ ʜʦʩʪʠʞʝʥʠʡ ʯʝʣʦʚʝʯʝʩʢʦʡ 

ʢʫʣʴʪʫʨʳ ʢʘʢ ʦʜʠʥ ʠʟ ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʦʚ ʬʦʨʤʠʨʦ-

ʚʘʥʠʷ ʥʘʫʯʥʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʤʦʣʦ-

ʜʝʞʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷ, 

ʩʦʟʜʘʥʥʳʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢʫʣʴ-

ʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʜʝʣʘʶʪ ʚʦʟ-

ʤʦʞʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʨʤʠʥʘ çʢʫʣʴʪʫʨʥʦ-ʥʘʫʯ-

ʥʦʝ ʤʠʨʦʚʦʟʟʨʝʥʠʝè. 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʢʫʣʴʪʫʨʥʦ-ʥʘʫʯʥʦʝ ʤʠʨʦ-

ʚʦʟʟʨʝʥʠʝ ʣʠʯʥʦʩʪʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʩʠʩʪʝʤʫ 

ʝʝ ʚʟʛʣʷʜʦʚ, ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʢʦ-

ʪʦʨʦʡ ʷʚʣʷʶʪʩʷ ʢʫʣʴʪʫʨʥʦ-ʥʘʫʯʥʳʡ ʩʪʠʣʴ ʤʳʰʣʝ-

ʥʠʷ, ʤʠʨʦʧʦʥʠʤʘʥʠʝ ʠ ʤʠʨʦʚʦʩʧʨʠʷʪʠʝ ʥʘʫʯʥʳʭ 

ʟʥʘʥʠʡ ʢʘʢ ʯʘʩʪʠ ʢʫʣʴʪʫʨʥʦʛʦ ʦʧʳʪʘ ʵʚʦʣʶʮʠʠ ʯʝ-

ʣʦʚʝʯʝʩʢʦʡ ʮʠʚʠʣʠʟʘʮʠʠ, ʦʩʦʟʥʘʥʥʦʝ ʵʤʦʮʠʦʥʘʣʴʥʦ-

ʮʝʥʥʦʩʪʥʦʛʦ ʦʪʥʦʰʝʥʠʝ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʘʫʯʥʦʛʦ 

ʟʥʘʥʠʷ ʠ ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʭ ʬʝʥʦʤʝʥʦʚ ʩʦʚʨʝʤʝʥʥʦ-

ʩʪʠ. 

ʂʫʣʴʪʫʨʥʦ-ʥʘʫʯʥʦʝ ʤʠʨʦʚʦʟʟʨʝʥʠʝ ʷʚʣʷʝʪʩʷ 

ʬʦʨʤʦʡ ʣʠʯʥʦʩʪʥʦʛʦ ʩʦʟʥʘʥʠʷ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦ-

ʨʦʛʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʙʩʪʚʝʥʥʘʷ ʧʦʟʠʮʠʷ ʯʝʣʦʚʝʢʘ 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʤ ʩʦʙʳʪʠʷʤ, ʥʘʫʯ-

ʥʳʭ ʷʚʣʝʥʠʡ ʧʨʦʰʣʦʛʦ, ʥʘʩʪʦʷʱʝʛʦ ʠ ʙʫʜʫʱʝʛʦ. ɸ 

ʥʘ ʦʩʥʦʚʝ ʫʞʝ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʢʫʣʴʪʫʨʥʦ-ʥʘʫʯ-

ʥʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ ʬʦʨʤʠʨʫʶʪʩʷ ʣʠʯʥʳʝ ʚʟʛʣʷʜʳ 

ʠ ʫʩʪʘʥʦʚʢʠ ʮʝʥʥʦʩʪʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʠ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ. 

ʄʳ ʥʝ ʫʪʚʝʨʞʜʘʝʤ ʦʜʥʦʟʥʘʯʥʦʩʪʴ ʥʘʰʝʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ. ʂʘʢ ʣʶʙʳʝ ʥʦʚʦʚʚʝʜʝʥʠʷ ʦʥʦ ʤʦʞʝʪ 

ʚʳʟʳʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʚʦʧʨʦʩʳ ʠ ʜʦʧʦʣʥʝʥʠʷ. ʇʦ-

ʵʪʦʤʫ ʦʧʨʝʜʝʣʝʥʠʝ çʢʫʣʴʪʫʨʥʦ-ʥʘʫʯʥʦʛʦ ʤʠʨʦʚʦʟ-

ʟʨʝʥʠʷè ʷʚʣʷʝʪʩʷ ʦʪʢʨʳʪʳʤ ʜʣʷ ʦʙʩʫʞʜʝʥʠʷ ʠ ʜʠ-

ʜʘʢʪʠʯʝʩʢʦʛʦ ʧʦʠʩʢʘ. 

ʂʫʣʴʪʫʨʥʦ-ʥʘʫʯʥʦʝ ʤʠʨʦʚʦʟʟʨʝʥʠʝ ʬʦʨʤʠʨʫ-

ʝʪʩʷ: 

Ì ʧʨʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤ ʦʩʚʦʝʥʠʠ ʫʯʘʱʠʤʠʩʷ 

ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ʠ ʟʥʘʥʠʡ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʡ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʠ ʠʭ ʛʣʫʙʦʢʦʤ ʦʩʦʟʥʘʥʠʠ; 

Ì ʧʨʠ ʦʙʷʟʘʪʝʣʴʥʦʤ ʚʳʧʦʣʥʝʥʠʠ ʧʨʠʥʮʠʧʘ 
ʝʜʠʥʩʪʚʘ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ 

(ʥʘʙʣʶʜʝʥʠʝ, ʵʢʩʧʝʨʠʤʝʥʪ, ʠʟʫʯʝʥʠʝ ʪʝʦʨʝʪʠʯʝ-

ʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʩʦʩʪʘʚʣʝʥʠʝ ʠ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʩ ʧʦ-

ʩʣʝʜʫʶʱʠʤ ʧʝʨʝʭʦʜʦʤ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʚʦʩ-

ʧʨʦʠʟʚʝʜʝʥʠʶ ʬʠʟʠʯʝʩʢʦʛʦ ʦʧʳʪʘ, ʚʳʧʦʣʥʝʥʠʝ ʣʘ-

ʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ, ʨʝʰʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʟʘʜʘʯ ʠ 

ʪ.ʧ.); 

Ì ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʫʧʨʘʚʣʷʶʱʝʡ ʜʝʷʪʝʣʴʥʦ-
ʩʪʠ ʫʯʠʪʝʣʷ ʬʠʟʠʢʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʘʢʪʫʘʣʠʟʘ-

ʮʠʶ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʟʥʘʥʠʡ (ʠʟʫʯʝʥʠʝ ʥʘʫʯʥʳʭ 

ʠʜʝʡ, ʪʝʦʨʠʡ, ʠʩʪʦʨʠʠ ʠʭ ʨʘʟʚʠʪʠʷ ʠ ʧʨʦʪʠʚʦʨʝʯʠʡ, 

ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʣʠ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʩʪʘʥʦʚʣʝʥʠʷ, ʚʦʩ-

ʧʨʦʠʟʚʝʜʝʥʠʷ ʠʩʪʦʨʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʦʧʳʪʦʚ ʠ 

ʪ.ʜ.), ʠ ʧʨʠʚʣʝʯʝʥʠʝ ʫʯʝʥʠʢʦʚ ʢ ʧʦʠʩʢʫ ʤʘʪʝʨʠʘʣʘ, 

ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ, 

ʠ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ (ʘʥʘʣʠʟ ʚʣʠʷ-

ʥʠʷ ʵʚʦʣʶʮʠʠ ʯʝʣʦʚʝʯʝʩʪʚʘ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʯʝ-

ʥʳʭ, ʠʥʞʝʥʝʨʦʚ, ʠʭ ʤʳʩʣʝʡ, ʥʘ ʩʪʘʥʦʚʣʝʥʠʝ ʪʝʦʨʠʡ 

ʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʟʚʠʪʠʠ ʪʝʭʥʠʯʝʩʢʦʡ ʢʫʣʴ-

ʪʫʨʳ ʠ ʪ.ʜ.). 

ʇʦʢʘʟʘʪʝʣʝʤ ʫʨʦʚʥʷ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʢʫʣʴ-

ʪʫʨʥʦ-ʥʘʫʯʥʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ ʫʯʘʱʝʛʦʩʷ ʠ ʦʜʥʦ-

ʚʨʝʤʝʥʥʦ ç... ʨʝʟʝʨʚʦʤ ʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ <...> 

ʝʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʪʠʣʴ ʤʳʰʣʝʥʠʷè [3, ʩ. 11], 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʤʠʨʦʧʦʥʠʤʘ-

ʥʠʝ ʠ ʤʠʨʦʦʱʫʱʝʥʠʝ ʯʝʨʝʟ ʩʧʦʩʦʙʥʦʩʪʴ ʣʠʯʥʦʩʪʠ 

ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʧʦʟʥʘʥʠʶ ʧʨʠʨʦʜʳ, ʝʝ ʩʦʭʨʘ-

ʥʝʥʠʝ ʚ ʩʣʦʞʥʳʭ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʩʪʠ ʠ ʫʣʫʯ-

ʰʝʥʠʝ ʫʩʣʦʚʠʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. ʂʫʣʴʪʫʨʥʦ-

ʥʘʫʯʥʳʡ ʩʪʠʣʴ ʤʳʰʣʝʥʠʷ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʫʯʝʙʥʦ-

ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʢʦʪʦʨʦʡ ʫʯʝʥʠʢ 

ʯʫʚʩʪʚʫʝʪ ʣʠʯʥʫʶ ʤʦʪʠʚʘʮʠʶ ʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥ-

ʥʦʩʪʴ. 

ɼʠʜʘʢʪʳ ʠ ʤʝʪʦʜʠʩʪʳ ʬʠʟʠʢʠ ʇ.ʉ. ɸʪʘʤʘʥʯʫʢ, 

ɻ.ʄ. ɻʦʣʠʥ, ʀ.ʗ. ʃʘʥʠʥʘ, ɸ.ʀ. ʇʘʚʣʝʥʢʦ, ɸ.ɺ. ʉʝʨ-

ʛʝʝʚ, ʄ.ɺ. ʉʝʢʘʯ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʧʨʠʟʥʘʶʪ, ʯʪʦ ʥʝ 

ʤʝʥʝʝ ʚʘʞʥʦʡ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʬʫʥʢʮʠʝʡ ʦʙʫʯʝ-

ʥʠʷ ʬʠʟʠʢʝ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴ-

ʥʦʡ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʢ ʠʟʫʯʝʥʠʶ ʬʠ-

ʟʠʢʠ. ʊʘʢʦʡ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʝʘ-

ʣʠʟʘʮʠʷ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʡ ʢʦʤʧʦʥʝʥʪʳ 

ʩʦʜʝʨʞʘʥʠʷ ʦʙʫʯʝʥʠʷ. ɺʤʝʩʪʝ ʩ ʧʦʣʫʯʝʥʥʳʤʠ ʟʥʘ-

ʥʠʷʤʠ ʨʝʟʫʣʴʪʘʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʫʯʝʥʠʷ ʬʠʟʠʢʝ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ 

ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʫʯʘʱʠʭʩʷ ʧʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ 

ʘʥʘʣʠʟʫ, ʦʙʦʙʱʝʥʠʶ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ, ʞʝʣʘʥʠʝ 

ʢ ʧʦʟʥʘʥʠʶ ʥʦʚʦʛʦ ʚ ʣʠʯʥʦʡ ʪʚʦʨʯʝʩʢʦʡ ʧʦʠʩʢʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʘʢʦʝ ʦʚʣʘʜʝʥʠʝ ʩʠ-

ʩʪʝʤʦʡ çʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ ʚ 

ʰʢʦʣʴʥʦʤ ʢʫʨʩʝ ʬʠʟʠʢʠè [3, ʩ. 28] ʩʧʦʩʦʙʩʪʚʫʝʪ ʜʦ-

ʩʪʠʞʝʥʠʶ ʫʯʘʱʠʤʠʩʷ ʚʳʩʦʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʝ-

ʥʠʷ. 

ʆʟʥʘʢʦʤʣʝʥʠʝ ʫʯʘʱʠʭʩʷ ʩ ʤʝʪʦʜʘʤʠ ʵʤʧʠʨʠ-

ʯʝʩʢʦʛʦ (ʦʪ ʛʨ. empirikos ï ʪʦ, ʯʪʦ ʦʧʠʨʘʝʪʩʷ ʪʦʣʴʢʦ 

ʥʘ ʦʧʳʪ [2, ʩ. 610]) ʧʦʟʥʘʥʠʷ ʧʨʠ ʦʙʫʯʝʥʠʠ ʬʠʟʠʢʠ 

ʤʝʪʦʜʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʥʘʯʠʥʘʪʴ ʩ ʢʫʣʴʪʫʨʥʦ-

ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʨʠʤʝʨʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ ʤʝʪʦ-

ʜʦʚ ʚ ʩʪʘʥʦʚʣʝʥʠʠ ʬʠʟʠʢʠ ʚ ʬʦʨʤʝ ʥʘʨʨʘʪʠʚʘ (ʦʪ 

ʬʨ. narrative, ʦʪ ʣʘʪ. narrativus ï ʧʦʚʝʩʪʚʦʚʘʪʝʣʴ-

ʥʳʡ [ʪʘʤ ʞʝ, ʩ. 334]). 
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ʀʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʣʦʩʴ ʪʘʢ, ʯʪʦ ʬʠʟʠʢʘ, ʢʘʢ 

ʥʘʫʢʘ, ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʚ ʧʨʦʮʝʩʩʝ ʥʘʙʣʶʜʝʥʠʡ ʠ 

ʵʤʧʠʨʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʉʨʝʜʥʠʝ ʚʝʢʘ 

ʈ. ɹʵʢʦʥ (1214-1294), ʈ. ɻʨʦʩʩʝʪʝʩʪ (1168/1175-

1253), ʚ ʵʧʦʭʫ ɺʦʟʨʦʞʜʝʥʠʷ ʃʝʦʥʘʨʜʦ ʜʘ ɺʠʥʯʠ 

(1452-1519) ʤʥʦʛʦ ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʣʠ ʵʢʩʧʝʨʠʤʝʥʪʫ 

ʠ ʥʘʙʣʶʜʝʥʠʶ ʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʆʥʠ 

ʩʪʘʣʠ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʝ-

ʪʦʜʘ. ʆʢʦʥʯʘʪʝʣʴʥʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʤʝʪʦʜ ʟʘ-

ʥʷʣ ʦʜʥʦ ʠʟ ʛʣʘʚʥʳʭ ʤʝʩʪ ʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ɻʘʣʠʣʝʦ ɻʘʣʠʣʝʷ (1564-1642), ʢʦʪʦʨʦʛʦ ʠ ʩʯʠʪʘʶʪ 

ʝʛʦ ʦʩʥʦʚʘʪʝʣʝʤ. ɻ. ɻʘʣʠʣʝʡ ʧʨʠʟʥʘʚʘʣ, ʯʪʦ ʪʦʣʴʢʦ 

ʨʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ, ʘ ʟʘʪʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʨʘʩʯʝʪʳ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʫʯʝʥʦʛʦ ʢ ʠʩʪʠʥʝ. 

ʉ ʧʦʷʚʣʝʥʠʝʤ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʧʦʷʚʠ-

ʣʠʩʴ ʬʠʟʠʯʝʩʢʠʝ ʟʥʘʥʠʷ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʝʩʷ ʵʢʩʧʝ-

ʨʠʤʝʥʪʦʤ. ʊʘʢ ʚʦʟʥʠʢʣʘ ʬʠʟʠʯʝʩʢʘʷ ʥʘʫʢʘ ʠ ʧʦ-

ʵʪʦʤʫ ɻ. ɻʘʣʠʣʝʡ ʩʯʠʪʘʝʪʩʷ ʠ ʝʝ ʦʩʥʦʚʘʪʝʣʝʤ. ʆʥ 

ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʧʨʠʥʮʠʧʳ ʧʦʩʪʦʷʥʩʪʚʘ ʫʩʢʦʨʝʥʠʷ 

ʩʠʣʳ ʪʷʞʝʩʪʠ, ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʜʣʷ ʧʨʷʤʦʣʠʥʝʡ-

ʥʦʛʦ ʨʘʚʥʦʤʝʨʥʦʛʦ ʜʚʠʞʝʥʠʷ. ʋʩʪʘʥʦʚʠʣ ʟʘʢʦʥ 

ʠʥʝʨʮʠʠ, ʟʘʢʦʥʳ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ, ʜʚʠʞʝʥʠʷ 

ʪʝʣʘ ʧʦ ʥʘʢʣʦʥʥʦʡ ʧʣʦʩʢʦʩʪʠ ʠ ʙʨʦʰʝʥʥʦʛʦ ʧʦʜ ʫʛ-

ʣʦʤ ʢ ʛʦʨʠʟʦʥʪʫ, ʦʪʢʨʳʣ ʟʘʢʦʥʳ ʩʣʦʞʝʥʠʷ ʜʚʠʞʝ-

ʥʠʡ ʠ ʧʦʩʪʦʷʥʩʪʚʘ ʧʝʨʠʦʜʘ ʢʦʣʝʙʘʥʠʡ ʤʘʷʪʥʠʢʘ, 

ʩʢʦʥʩʪʨʫʠʨʦʚʘʣ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʝ ʚʝʩʳ, ʠʟʦʙʨʝʣ 

ʪʝʨʤʦʩʢʦʧ (ʧʨʦʦʙʨʘʟ ʪʝʨʤʦʤʝʪʨʘ), ʦʧʨʝʜʝʣʠʣ 

ʫʜʝʣʴʥʳʡ ʚʝʩ ʚʦʟʜʫʭʘ [5, ʩ. 8]. 

ɻ. ɻʘʣʠʣʝʡ ʩʳʛʨʘʣ ʙʦʣʴʰʫʶ ʨʦʣʴ ʥʝ ʪʦʣʴʢʦ ʚ 

ʨʘʟʚʠʪʠʠ ʬʠʟʠʢʠ, ʥʦ ʠ ʘʩʪʨʦʥʦʤʠʠ. ʆʥ ʩʦʚʝʨʰʠʣ 

ʨʝʚʦʣʶʮʠʦʥʥʳʡ ʥʘʫʯʥʳʡ ʧʝʨʝʚʦʨʦʪ ʚ ʘʩʪʨʦʥʦʤʠ-

ʯʝʩʢʦʡ ʥʘʫʢʝ ʧʦʩʣʝ ʧʦʩʪʨʦʝʥʠʷ ʠʤ ʚ 1609 ʛʦʜʫ ʟʨʠ-

ʪʝʣʴʥʦʡ ʪʨʫʙʳ. ɿʨʠʪʝʣʴʥʘʷ ʪʨʫʙʘ ɻʘʣʠʣʝʷ ʙʳʣʘ 

ʥʘʟʚʘʥʘ ʪʝʣʝʩʢʦʧʦʤ. 

ɺ 2009 ʛʦʜʫ ʠʩʧʦʣʥʠʣʦʩʴ 400 ʣʝʪ ʧʦʩʪʨʦʝʥʠʷ 

ɻ. ɻʘʣʠʣʝʝʤ ʧʝʨʚʦʛʦ ʪʝʣʝʩʢʦʧʘ ʠ 445 ʣʝʪ ʩʦ ʜʥʷ 

ʨʦʞʜʝʥʠʷ ʚʳʜʘʶʱʝʛʦʩʷ ʠʪʘʣʴʷʥʮʘ. ɺ ʯʝʩʪʴ ʵʪʠʭ ʩʦ-

ʙʳʪʠʡ 62-ʷ ɻʝʥʝʨʘʣʴʥʘʷ ɸʩʩʘʤʙʣʝʷ ʆʆʅ ʧʨʦʚʦʟ-

ʛʣʘʩʠʣʘ 2009 ʛʦʜ ʄʝʞʜʫʥʘʨʦʜʥʳʤ ʛʦʜʦʤ ʘʩʪʨʦʥʦ-

ʤʠʠ, ʦʧʨʝʜʝʣʷʷ ʚʘʞʥʦʩʪʴ ʥʘʫʯʥʦʛʦ ʥʘʩʣʝʜʠʷ ɻ. ɻʘ-

ʣʠʣʝʷ ʚ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʠ ʵʚʦʣʶʮʠʠ ʥʘʰʝʡ 

ʮʠʚʠʣʠʟʘʮʠʠ.  

çɺʩʪʨʝʯʘʷʩʴè ʩ ʠʩʪʦʨʠʝʡ ʨʦʞʜʝʥʠʷ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʦʡ ʥʘʫʢʠ, ʫʯʝʥʠʢʠ ʦʩʦʟʥʘʶʪ ʟʥʘʯʝʥʠʝ ʵʤ-

ʧʠʨʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʩʪʘʥʦʚʣʝʥʠʠ ʬʠʟʠʢʠ ʠ 

ʚ ʧʨʦʮʝʩʩʝ ʥʘʫʯʥʦʛʦ ʧʦʟʥʘʥʠʷ. ʕʢʩʧʝʨʠʤʝʥʪ ʠ 

ʥʘʙʣʶʜʝʥʠʝ ʷʚʣʷʶʪʩʷ ʥʘʫʯʥʳʤʠ ʤʝʪʦʜʘʤʠ ʧʦʟʥʘ-

ʥʠʷ ʪʘʡʥ ʧʨʠʨʦʜʳ. ʇʦʵʪʦʤʫ, ʚʘʞʥʳʤʠ ʜʣʷ ʫʯʘ-

ʱʠʭʩʷ ʷʚʣʷʶʪʩʷ ʥʘʚʳʢʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʥʘʙʣʶ-

ʜʝʥʠʷ ʠ ʧʦʩʪʘʥʦʚʢʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʋʯʠʪʴ ʥʘʙʣʶ-

ʜʘʪʴ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʩ ʪʦʛʦ, ʯʪʦ ʥʘʩ ʦʢʨʫʞʘʝʪ. 

ʉʣʝʜʫʶʱʝʡ ʟʘʜʘʯʝʡ ʫʯʠʪʝʣʷ ʙʫʜʝʪ ʥʘʫʯʠʪʴ ʚʦʩʩʪʘ-

ʥʦʚʠʪʴ ʥʘʙʣʶʜʘʝʤʦʝ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. ʕʪʘ 

ʟʘʜʘʯʘ ʙʦʣʝʝ ʩʣʦʞʥʘʷ. ʋʤʝʥʠʝ ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʧʨʠ-

ʨʦʜʥʳʡ ʧʨʦʮʝʩʩ ʚ ʬʠʟʠʯʝʩʢʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʷʚʣʷ-

ʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʫʨʦʚʥʷ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʟʥʘʥʠʡ 

ʰʢʦʣʴʥʠʢʦʚ. 

ʂʘʢʠʤ ʙʳ ʠʥʪʝʨʝʩʥʳʤ ʠ ʚʩʝʦʙʲʝʤʣʶʱʠʤ ʥʝ 

ʙʳʣ ʧʦʩʪʘʥʦʚʣʝʥʠʡ ʬʠʟʠʯʝʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪ, ʝʛʦ 

ʨʝʟʫʣʴʪʘʪʳ ʜʦʣʞʥʳ ʧʦʣʫʯʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʠ ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʫʶ ʬʦʨʤʫ. ʋʯʠʪʝʣʴ ʫʯʠʪ ʫʯʝʥʠʢʦʚ ʫʤʝ-

ʥʠʶ ʦʙʲʷʩʥʷʪʴ ʥʘʙʣʶʜʘʝʤʳʝ ʷʚʣʝʥʠʷ, ʘʥʘʣʠʟʠʨʦ-

ʚʘʪʴ ʠʭ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʠʝ ʟʥʘʥʠʷ, ʦʙʦʙʱʘʪʴ ʠʭ, ʜʝʣʘʪʴ ʚʳʚʦʜʳ. 

ʆʙʲʷʩʥʠʪʴ ʠ ʦʙʲʝʜʠʥʠʪʴ ʚ ʪʝʦʨʠʶ ʧʦʣʫʯʝʥʥʳʝ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ï ʟʥʘʯʠʪ ʦʩʚʦʠʪʴ ʪʝʦ-

ʨʝʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʥʘʫʯʥʦʛʦ ʧʦʟʥʘʥʠʷ. 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʘʩʧʝʢʪ ʚ ʦʙʫʯʝʥʠʠ ʬʠʟʠʢʠ 

ʚʳʧʦʣʥʷʝʪ ʝʱʝ ʦʜʥʫ ʬʫʥʢʮʠʶ ï ʦʚʣʘʜʝʥʠʝ ʤʝʪʦ-

ʜʘʤʠ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʧʦʟʥʘʥʠʷ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʰʝʩʢʘʟʘʥʥʳʤ ʤʦʞʥʦ ʩʜʝ-

ʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ. ʀʩʧʦʣʴʟʫʷ ʤʝʪʦʜʦʣʦʛʠʯʝ-

ʩʢʠʡ ʧʦʜʭʦʜ ʚ ʤʝʪʦʜʠʢʝ ʦʙʫʯʝʥʠʷ ʬʠʟʠʢʝ ʚ ʧʨʦ-

ʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʥʘʫʯʥʳʭ ʤʝʪʦʜʦʚ ʠ ʪʝʦʨʠʡ ʚ ʰʢʦʣʝ, 

ʫʯʠʪʝʣʴ ʜʦʙʠʚʘʝʪʩʷ ʙ·ʣʴʰʝʛʦ, ʯʝʤ ʧʨʦʩʪʦ ʫʯʠʪ ʜʝ-

ʪʝʡ ʬʠʟʠʢʝ. ʇʨʠʦʙʨʝʪʝʥʥʳʝ ʰʢʦʣʴʥʠʢʘʤʠ ʥʘʚʳʢʠ 

ʥʘʙʣʶʜʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ï ʵʪʦ ʫʞʝ ʥʘʚʳʢʠ 

çʚʠʜʝʪʴ ʬʠʟʠʢʫè ʚ ʦʢʨʫʞʘʶʱʝʤ ʤʠʨʝ. ʋʤʝʥʠʷ ʚʦʩ-

ʩʪʘʥʦʚʠʪʴ ʫʚʠʜʝʥʥʦʝ ʥʘ ʦʧʳʪʝ ï ʵʪʦ ʫʤʝʥʠʷ ʤʦʜʝ-

ʣʠʨʦʚʘʪʴ ʬʠʟʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. ʋʤʝʥʠʷ ʦʙʲʷʩʥʷʪʴ 

ʫʚʠʜʝʥʥʦʝ ʩ ʥʘʫʯʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ï ʵʪʦ ʫʞʝ ʫʨʦ-

ʚʝʥʴ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʧʦʟʥʘʥʠʷ ʟʘʢʦʥʦʚ ʧʨʠʨʦʜʳ. 

ʈʝʘʣʠʟʫʷ ʧʨʦʛʨʘʤʤʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦ ʬʠʟʠʢʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷ-

ʶʱʝʡ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ, ʫʯʠʪʝʣʴ ʥʝ ʪʦʣʴʢʦ ʟʘʠʥʪʝʨʝ-

ʩʦʚrʚʘʝʪ ʫʯʝʥʠʢʦʚ ʚ ʠʟʫʯʝʥʠʠ ʬʠʟʠʢʠ, ʘ ʠ ʫʯʠʪ ʤʝ-

ʪʦʜʘʤ ʥʘʫʯʥʦʛʦ ʧʦʟʥʘʥʠʷ, ʘ ʵʪʦ ʫʞʝ ʤʝʪʦʜʦʣʦʛʠʯʝ-

ʩʢʠʡ ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʢʫʣʴʪʫʨʥʦ-ʥʘʫʯʥʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ ʰʢʦʣʴʥʠʢʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ ʬʠʟʠʢʝ, ʠʤʝʶʱʠʝ 

ʢʦʥʢʨʝʪʥʳʝ ʢʫʣʴʪʫʨʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʳʝ ʠ ʜʠʜʘʢʪʠ-

ʯʝʩʢʠʝ ʮʝʣʠ, ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʩ ʧʨʦʮʝʩʩʦʤ ʨʝʘʣʠʟʘ-

ʮʠʠ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʡ ʢʦʤʧʦʥʝʥʪʳ ʩʦʜʝʨʞʘ-

ʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 
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ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ 
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ɸʅʅʆʊɸʎʀʗ 
ʄʦʜʝʨʥʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʬʝʨʳ, ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʤʦʜʝʨʥʠʟʘʮʠʶ ʨʦʣʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. ɺ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʪʘʢʦʛʦ ʨʦʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʜʥʦʡ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʯʝʥʠʠ ʩʪʘʥʦʚʠʪʩʷ ʢʝʡʩ-ʪʝʭʥʦ-

ʣʦʛʠʷ. ʆʥʘ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ, ʜʘʶʱʠʡ ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʤʳʩʣʠʪʴ ʩʣʦʞʠʚʰʫ-

ʶʩʷ ʩʠʪʫʘʮʠʶ, ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʩʬʝʨʝ. ʂʘʢ ʠʥʪʝʨʘʢ-

ʪʠʚʥʳʡ ʤʝʪʦʜ, ʢʝʡʩ-ʪʝʭʥʦʣʦʛʠʷ ʚʳʟʳʚʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʵʤʦʮʠʠ ʩʦ ʩʪʦʨʦʥʳ 

ʩʪʫʜʝʥʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʷ ʠʤ ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʚʦʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʠ ʦʚʣʘʜʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʤʠ 

ʥʘʚʳʢʘʤʠ. 

ABSTRACT  
Modernization of the educational sphere, entails the upgrading of the role of the teacher. In the organization 

of such activities one of the most promising technologies, the training becomes a case technology. She is an infor-

mation process that gives the opportunity to reflect on the situation, makes it impossible to conduct research in the 

professional field. As an interactive method, case-technology is mainly positive emotions from the students, giving 

them the possibility of learning theoretical knowledge and master practical skills. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʝʡʩ-ʪʝʭʥʦʣʦʛʠʷ, ʥʘʚʳʢʠ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʬʝʨʘ, ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ, ʫʯʝʙʥʦ-

ʤʝʪʦʜʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʢʘʯʝʩʪʚʦ ʦʙʫʯʝʥʠʷ, ʤʝʪʦʜ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʮʝʣʠ. 

Keywords: case-technology, skills, education, learning technologies, teaching materials, teaching quality, 

method, educational objectives. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʷʪ ʢʘʨʜʠʥʘʣʴʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ: ʠʟʤʝʥʷʝʪʩʷ ʟʘʢʦʥʦ-

ʜʘʪʝʣʴʩʪʚʦ, ʢʦʨʨʝʢʪʠʨʫʶʪʩʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ. ɺʩʸ ʵʪʦ ʥʝʠʟʙʝʞʥʦ ʧʨʠ-

ʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʩʪʠʣʷ ʠ ʬʦʨʤ ʦʙʫʯʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʥʝʜʨʷʪʴ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ. ʊʘʢʘʷ ʤʦʜʝʨʥʠʟʘʮʠʷ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʦʡ ʩʬʝʨʳ, ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʤʦʜʝʨʥʠʟʘʮʠʶ 

ʨʦʣʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. 

ɽʛʦ ʟʘʜʘʯʝʡ ʩʪʘʥʦʚʠʪʩʷ ʤʦʪʠʚʠʨʦʚʘʪʴ ʦʙʫʯʘʶ-

ʱʠʭʩʷ ʥʘ ʧʨʦʷʚʣʝʥʠʝ ʠʥʠʮʠʘʪʠʚʳ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴ-

ʥʦʩʪʠ. [2] ʌʘʢʪʠʯʝʩʢʠ ʦʥ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ, ʢʦʪʦʨʳʝ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʳʨʘʙʦʪʢʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʦʤʧʝʪʝʥ-

ʮʠʡ, ʚ ʧʨʦʮʝʩʩʝ ʨʝʘʣʠʟʘʮʠʠ ʠʤ ʩʚʦʠʭ ʠʥʪʝʨʝʩʦʚ ʠ 

ʞʝʣʘʥʠʡ, ʧʨʠʣʦʞʝʥʥʳʭ ʫʩʠʣʠʡ, ʚʟʷʪʠʷ ʥʘ ʩʝʙʷ ʦʪ-

ʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʝʡʩʪʚʠʡ ʚ ʥʘʧʨʘʚ-

ʣʝʥʠʠ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ. ɺ ʦʨʛʘʥʠʟʘʮʠʠ ʪʘʢʦʛʦ 

ʨʦʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʜʥʦʡ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ ʦʙʫʯʝʥʠʠ ʩʪʘʥʦʚʠʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʢʝʡʩ-

ʪʝʭʥʦʣʦʛʠʷ. [3] 

 ɺ ʦʩʥʦʚʝ ʥʘʟʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʤʝʪʦʜʘ 

ʣʝʞʠʪ ʣʘʪʠʥʩʢʠʡ ʪʝʨʤʠʥ çʢʘʟʫʩè. ʆʥ ʧʝʨʝʚʦʜʠʪʩʷ 

ʢʘʢ ʥʝʦʙʳʯʥʳʡ, ʟʘʧʫʪʘʥʥʳʡ ʩʣʫʯʘʡ. ʇʦ ʜʨʫʛʦʡ ʚʝʨ-

ʩʠʠ, ʵʪʦ ʥʘʟʚʘʥʠʝ ʦʙʨʘʟʦʚʘʥʦ ʦʪ ʘʥʛʣʠʡʩʢʦʛʦ case ï 

ʧʦʨʪʬʝʣʴ, ʯʝʤʦʜʘʥʯʠʢ.  

ʊʝʨʤʠʥ çʢʝʡʩ-ʤʝʪʦʜè, çʢʝʡʩ-ʪʝʭʥʦʣʦʛʠʷè ʚ ʧʝ-

ʨʝʚʦʜʝ ʩ ʘʥʛʣʠʡʩʢʦʛʦ ʢʘʢ ʧʦʥʷʪʠʝ çcaseè ʦʟʥʘʯʘʝʪ: 

[1] 

1 - ʦʧʠʩʘʥʠʝ ʢʦʥʢʨʝʪʥʦʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʩʠʪʫʘ-

ʮʠʠ, ʤʝʪʦʜʠʯʝʩʢʠʡ ʧʨʠʝʤ ʦʙʫʯʝʥʠʷ ʧʦ ʧʨʠʥʮʠʧʫ 

çʦʪ ʪʠʧʠʯʥʳʭ ʩʠʪʫʘʮʠʡ, ʧʨʠʤʝʨʦʚ ï ʢ ʧʨʘʚʠʣʫ, ʘ ʥʝ 

ʥʘʦʙʦʨʦʪè, ʧʨʝʜʧʦʣʘʛʘʝʪ ʘʢʪʠʚʥʳʡ ʤʝʪʦʜ ʦʙʫʯʝ-

ʥʠʷ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʠ ʢʦʥʢʨʝʪʥʳʭ (ʨʝ-

ʘʣʴʥʳʭ) ʩʠʪʫʘʮʠʡ ʠʟ ʧʨʘʢʪʠʢʠ ʙʫʜʫʱʝʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ, ʪ.ʝ. ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʠʢʠ ʩʠ-

ʪʫʘʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ çcase ï studyè; [1, 5] 

2 ï ʥʘʙʦʨ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʫʯʝʙʥʦ-

ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʨʘʟʣʠʯʥʳʭ ʥʦʩʠʪʝʣʷʭ 

(ʧʝʯʘʪʥʳʭ, ʘʫʜʠʦ-, ʚʠʜʝʦ- ʠ ʵʣʝʢʪʨʦʥʥʳʝ ʤʘʪʝʨʠ-

ʘʣʳ), ʚʳʜʘʚʘʝʤʳʭ ʫʯʘʱʠʤʩʷ (ʩʪʫʜʝʥʪʘʤ) ʜʣʷ ʩʘʤʦ-

ʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ. [1, 5] 

ʂʝʡʩ-ʪʝʭʥʦʣʦʛʠʷ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ï ɻ ʪʦ ʨʷʜ ʦʧʨʝ-

ʜʝʣʝʥʥʳʭ ʫʯʝʙʥʳʭ ʩʠʪʫʘʮʠʡ, ʢʦʪʦʨʳʝ ʩʧʝʮʠʘʣʴʥʦ 

ʨʘʟʨʘʙʦʪʘʥʳ ʥʘ ʙʘʟʝ ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʠʭ ʨʘʟʙʦʨʘ ʚ ʨʘʤʢʘʭ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ. 
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ʇʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ, ʜʘ-

ʶʱʠʡ ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʤʳʩʣʠʪʴ ʩʣʦʞʠʚʰʫʶʩʷ ʩʠʪʫ-

ʘʮʠʶ [1], ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʩʬʝʨʝ. ʇʨʠʥʷʪʦ ʩʯʠ-

ʪʘʪʴ, ʯʪʦ ʢʝʡʩ ʦʙʷʟʘʥ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʨʷʜʫ 

ʪʨʝʙʦʚʘʥʠʡ: 

¶ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʮʝʣʠ ʩʦʟʜʘʥʠʷ; 

¶ ʠʣʣʶʩʪʨʠʨʦʚʘʪʴ ʨʷʜ ʘʩʧʝʢʪʦʚ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

¶ ʙʳʪʴ ʘʢʪʫʘʣʴʥʳʤ; 

¶ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʠ 
ʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ; 

¶ ʦʙʝʩʧʝʯʠʚʘʪʴ ʨʘʟʥʳʝ ʫʨʦʚʥʠ ʪʨʫʜʥʦʩʪʠ; 

¶ ʦʪʦʙʨʘʞʘʪʴ ʪʠʧʠʯʥʳʝ ʩʠʪʫʘʮʠʠ; 

¶ ʧʨʠʚʦʜʠʪʴ ʢ ʜʠʩʢʫʩʩʠʠ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʤʝʪʦʜ ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ 

ʪʝʭʥʦʣʦʛʠʠ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʝʝ 

ʚʘʞʥʝʡʰʠʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʷʚʣʷʝʪʩʷ ʛʨʫʧʧʦʚʘʷ 

ʨʘʙʦʪʘ ʠ ʚʟʘʠʤʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʤʝʥ. 

ʈʦʜʠʥʦʡ ʤʝʪʦʜʘ ʷʚʣʷʶʪʩʷ ʉʦʝʜʠʥʝʥʥʳʝ 

ʐʪʘʪʳ ɸʤʝʨʠʢʠ, ʘ ʠʤʝʥʥʦ ʐʢʦʣʘ ʙʠʟʥʝʩʘ 

ɻʘʨʚʘʨʜʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɺ 1910 ʛʦʜʫ ʜʝʢʘʥ 

ɻʘʨʚʘʨʜʩʢʦʡ ʰʢʦʣʳ ʙʠʟʥʝʩʘ ʧʦʩʦʚʝʪʦʚʘʣ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʚʚʝʩʪʠ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʧʦʤʠʤʦ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʫʨʦʢʦʚ ð ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ, 

ʧʨʦʚʦʜʠʤʳʝ ʚ ʬʦʨʤʝ ʜʠʩʢʫʩʩʠʠ ʩʦ ʩʪʫʜʝʥʪʘʤʠ. [4]  

ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʢʝʡʩʦʚ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʦʯʝʪʘʪʴ ʪʝʦʨʠʶ ʠ ʧʨʘʢʪʠʢʫ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʚʘʞʥʳʤ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʘ. ʄʝʪʦʜ ʢʝʡʩʦʚ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʫʤʝʥʠʷ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʠ-

ʪʫʘʮʠʠ, ʦʮʝʥʠʚʘʪʴ ʘʣʴʪʝʨʥʘʪʠʚʳ, ʚʳʙʠʨʘʪʴ ʦʧʪʠ-

ʤʘʣʴʥʳʡ ʚʘʨʠʘʥʪ ʠ ʧʣʘʥʠʨʦʚʘʪʴ ʝʛʦ ʦʩʫʱʝʩʪʚʣʝ-

ʥʠʝ.2 ɼʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʝʥʳ ʪʘ-

ʢʠʤ ʚʠʜʘʤ ʨʘʙʦʪʳ, ʢʘʢ ʧʦʚʪʦʨʝʥʠʝ, ʫʩʪʥʳʝ ʦʪʚʝʪʳ 

ʥʘ ʚʦʧʨʦʩʳ, ʧʝʨʝʩʢʘʟ ʪʝʢʩʪʘ ʠ ʪ.ʧ. 

ɺ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʨʝ-

ʘʣʴʥʦʡ ʩʠʪʫʘʮʠʠ (ʢʘʢʠʭ-ʪʦ ʚʚʦʜʥʳʭ ʜʘʥʥʳʭ) ʦʧʠʩʘ-

ʥʠʝ ʢʦʪʦʨʦʡ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʪʨʘʞʘʝʪ ʥʝ ʪʦʣʴʢʦ ʢʘ-

ʢʫ-ʁʣʠʙʦ ʧʨʘʢʪʠʯʝʩʢʫʶ ʧʨʦʙʣʝʤʫ, ʥʦ ʠ ʘʢʪʫʘʣʠʟʠ-

ʨʫʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʟʥʘʥʠʡ, ʢʦʪʦʨʳʡ 

ʥʝʦʙʭʦʜʠʤʦ ʫʩʚʦʠʪʴ ʧʨʠ ʨʘʟʨʝʰʝʥʠʠ ʜʘʥʥʦʡ ʧʨʦ-

ʙʣʝʤʳ, ʘ ʪʘʢʞʝ ʧʦʤʦʛʘʶʪ ʧʦʚʳʩʠʪʴ ʠʥʪʝʨʝʩ ʢ ʠʟʫ-

ʯʘʝʤʦʤʫ ʧʨʝʜʤʝʪʫ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʧʠʩʳʚʘʝʤʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʨʦʠʩʭʦʜʠʪ: 

¶ ʈʘʟʚʠʪʠʝ ʥʘʚʳʢʦʚ ʘʥʘʣʠʟʘ ʠ ʢʨʠʪʠʯʝʩʢʦʛʦ 
ʤʳʰʣʝʥʠʷ 

¶ ʉʦʝʜʠʥʝʥʠʝ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ 

¶ ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʧʨʠʤʝʨʦʚ ʧʨʠʥʠʤʘʝʤʳʭ 

ʨʝʰʝʥʠʡ 

¶ ɼʝʤʦʥʩʪʨʘʮʠʷ ʨʘʟʣʠʯʥʳʭ ʧʦʟʠʮʠʡ ʠ ʪʦʯʝʢ 
ʟʨʝʥʠʷ 

¶ ʌʦʨʤʠʨʦʚʘʥʠʝ ʥʘʚʳʢʦʚ ʦʮʝʥʢʠ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚ ʫʩʣʦʚʠʷʭ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ 

ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʧʨʘʢ-

ʪʠʢʝ ʥʝʦʙʭʦʜʠʤʦ ʩʦʩʪʘʚʣʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ 

ʧʣʘʥʘ ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ 

ʧʘʢʝʪ ʧʨʘʚʠʣ, ʫʯʝʙʥʳʭ ʢʘʨʪ, ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʦʟʥʘ-

ʢʦʤʣʝʥʠʶ ʩ ʫʯʝʙʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʘ ʪʘʢʞʝ ʢʦʥ-

ʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ, ʪʝʩʪʳ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ, ʪʚʦʨ-

ʯʝʩʢʠʝ, ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʥʠʷ. ɺ ʭʦʜʝ ʠʟʫʯʝʥʠʷ ʤʘ-

ʪʝʨʠʘʣʘ, ʦʙʫʯʘʶʱʠʡʩʷ ʤʦʞʝʪ ʟʘʧʨʦʩʠʪʴ ʢʦʥʩʫʣʴʪʘ-

ʮʠʶ ʧʝʜʘʛʦʛʘ. 

ʆʙʳʯʥʦ ʢʝʡʩʳ ʛʦʪʦʚʷʪʩʷ ʚ ʧʘʢʝʪʝ, 

ʚʢʣʶʯʘʶʱʝʤ ʚ ʩʝʙʷ: 

¶ ʚʚʦʜʥʳʡ ʢʝʡʩ (ʩʚʝʜʝʥʠʷ ʦ ʥʘʣʠʯʠʠ 

ʧʨʦʙʣʝʤʳ, ʩʠʪʫʘʮʠʠ, ʷʚʣʝʥʠʷ; ʦʧʠʩʘʥʠʝ ʛʨʘʥʠʮ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʷʚʣʝʥʠʷ); 

¶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʢʝʡʩ (ʦʙʲʝʤ ʟʥʘʥʠʡ ʧʦ 
ʢʘʢʦʡ-ʣʠʙʦ ʪʝʤʝ (ʧʨʦʙʣʝʤʝ), ʠʟʣʦʞʝʥʥʳʡ ʩ ʪʦʡ ʠʣʠ 

ʠʥʦʡ ʩʪʝʧʝʥʴʶ ʜʝʪʘʣʴʥʦʩʪʠ); 

¶ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʢʝʡʩ (ʨʘʟʚʠʪʠʝ ʫʤʝʥʠʷ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʨʝʜʫ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ 

ʠ ʨʝʰʘʪʴ ʢʦʤʧʣʝʢʩʥʳʝ ʧʨʦʙʣʝʤʳ ʩʦ ʩʢʨʳʪʳʤʠ 

ʜʝʪʝʨʤʠʥʘʥʪʘʤʠ); 

¶ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʢʝʡʩ (ʘʥʘʣʦʛʠʯʝʥ 

ʛʨʫʧʧʦʚʳʤ ʠʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʧʨʦʝʢʪʘʤ ð 

ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʥʝʢʦʪʦʨʦʡ ʩʠʪʫʘʮʠʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʬʦʨʤʝ ʠʟʣʦʞʝʥʠʷ); 

¶ ʪʨʝʥʠʥʛʦʚʳʡ ʢʝʡʩ (ʥʘʧʨʘʚʣʝʥ ʥʘ ʫʧʨʦʯʝʥʠʝ 
ʠ ʙʦʣʝʝ ʧʦʣʥʦʝ ʦʩʚʦʝʥʠʝ ʫʞʝ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʨʘʥʝʝ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʥʘʚʳʢʦʚ - ʣʦʛʠʯʝʩʢʠʭ ʠ ʪ.ʧ.). 

ʊʝʭʥʦʣʦʛʠʷ ʨʘʙʦʪʳ ʩ ʢʝʡʩʦʤ ʚ ʫʯʝʙʥʦʤ 

ʧʨʦʮʝʩʩʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʧʨʦʩʪʘ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

¶ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ; 

¶ ʨʘʙʦʪʘ ʚ ʛʨʫʧʧʘʭ ; 

¶ ʧʨʝʟʝʥʪʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʦʙʱʝʡ 

ʜʠʩʢʫʩʩʠʠ. 

ʇʝʨʝʜ ʧʨʦʚʝʜʝʥʠʝʤ ʟʘʥʷʪʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʝʡʩ-ʪʝʭʥʦʣʦʛʠʡ ʩ ʦʙʫʯʘʶʱʠʤʠʩʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʥʝʩʢʦʣʴʢʦ ʟʘʥʷʪʠʡ ʩ ʯʘʩʪʠʯʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. ʅʘʧʨʠʤʝʨ, ʧʨʦʚʝʨʢʘ ʜʦʤʘʰ-

ʥʝʛʦ ʟʘʜʘʥʠʷ ʚ ʚʠʜʝ ʜʠʩʢʫʩʩʠʠ ʜʚʫʭ ʤʘʣʳʭ ʛʨʫʧʧ, 

ʧʦ ʬʦʨʤʝ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʧʦʤʠʥʘʶʱʠʡ ʩʫʜʝʙʥʦʝ ʟʘ-

ʩʝʜʘʥʠʝ. ʇʦ ʧʨʝʜʣʦʞʝʥʥʦʡ ʧʨʦʙʣʝʤʝ ʦʜʥʘ ʛʨʫʧʧʘ 

ʧʨʝʜʩʪʘʚʣʷʣʘ ʘʜʚʦʢʘʪʦʚ, ʜʨʫʛʘʷ ʧʨʦʢʫʨʦʨʦʚ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʤʠ ʙʳʣʠ ʚʳ-

ʙʨʘʥʳ ʜʚʝ ʛʨʫʧʧʳ. ʋʯʘʩʪʥʠʢʠ ʛʨʫʧʧʳ ɸ, ʦʙʫʯʘʣʠʩʴ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʝʡʩ-ʪʝʭʥʦʣʦʛʠʡ, ʫʯʘʩʪʥʠʢʠ 

ʛʨʫʧʧʳ ɹ, ʦʙʫʯʘʣʠʩʴ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʝʡʩ-ʪʝʭʥʦ-

ʣʦʛʠʡ. ɹʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩʝʨʠʷ ʟʘʥʷʪʠʡ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʪʝʤʳ çʉʧʨʘʚʦʯʥʦ-ʧʨʘʚʦʚʳʝ ʩʠʩʪʝʤʳè ʚ ʢʫʨʩʝ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʳʭ ʩʠʩʪʝʤ. ʆʜʥʦ ʟʘʥʷʪʠʝ ï 

ʠʟʫʯʝʥʠʝ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʦʙʩʫʞʜʝʥʠʝ ʚʦʟʤʦʞ-

ʥʦʩʪʝʡ ʩʧʨʘʚʦʯʥʦ-ʧʨʘʚʦʚʳʭ ʩʠʩʪʝʤ ʚ ʶʨʠʜʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺʪʦʨʦʝ ʟʘʥʷʪʠʝ ï ʫʨʦʢ ʧʦʚʪʦʨʝʥʠʷ ʠ 

ʦʙʦʙʱʝʥʠʷ ʤʘʪʝʨʠʘʣʘ, ʪʨʝʪʴʝ ï ʨʝʰʝʥʠʝ ʧʨʘʢʪʠʯʝ-

ʩʢʠʭ ʟʘʜʘʯ. 

ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʮʝʣʠ: ʧʦʣʫʯʝʥʠʝ ʟʥʘʥʠʡ ʦ 

ʩʧʨʘʚʦʯʥʦ-ʧʨʘʚʦʚʳʭ ʩʠʩʪʝʤʘʭ, ʦʙ ʠʭ ʩʪʨʫʢʪʫʨʝ ʠ 

ʚʦʟʤʦʞʥʦʩʪʷʭ. 

ʈʘʟʚʠʚʘʶʱʠʝ ʮʝʣʠ: ʬʦʨʤʠʨʦʚʘʥʠʠ ʟʥʘʥʠʡ ʦ 

ʩʧʨʘʚʦʯʥʦ-ʧʨʘʚʦʚʳʭ ʩʠʩʪʝʤʘʭ, ʧʨʠʝʤʘʭ ʨʘʙʦʪʳ ʩ 

ʨʘʟʥʳʤʠ ʚʠʜʘʤʠ ʧʦʠʩʢʘ. 

ɺʦʩʧʠʪʘʪʝʣʴʥʘʷ ʮʝʣʴ: ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʫʯʥʦʛʦ 

ʤʠʨʦʚʦʟʟʨʝʥʠʷ. 

ʈʘʟʜʘʪʦʯʥʳʡ ʤʘʪʝʨʠʘʣ: ʢʝʡʩ ʩ ʤʘʪʝʨʠʘʣʦʤ ʧʦ 

ʪʝʦʨʠʠ ʩʧʨʘʚʦʯʥʦ-ʧʨʘʚʦʚʳʭ ʩʠʩʪʝʤ; ʥʘʙʦʨ ʟʘʜʘʥʠʡ 

ʩ ʪʨʝʤʷ ʫʨʦʚʥʷʤʠ ʩʣʦʞʥʦʩʪʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʨʝʘʣʴʥʳʭ ʩʠʪʫʘʮʠʷʭ; ʢʘʨʪʦʯʢʠ ʜʣʷ ʚʳʜʘʯʠ ʛʨʫʧʧʘʤ 

ʟʘ ʨʝʰʸʥʥʳʝ ʟʘʜʘʯʠ. 



28 ʅʘʮʠʦʥʘʣʴʥʘʷ ʘʩʩʦʮʠʘʮʠʷ ʫʯʝʥʳʭ (ʅɸʋ) # 5(32), 2017 

ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ: 

1 ʩʪʫʧʝʥʴ ï ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ 

ʩʚʝʜʝʥʠʷʤʠ, ʚʚʝʜʝʥʠʝ ʚ ʟʘʜʘʯʫ 

2 ʩʪʫʧʝʥʴ ï ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʟʘʜʘʯʝ 

3 ʩʪʫʧʝʥʴ ï ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ 

4 ʩʪʫʧʝʥʴ ï ʨʘʩʩʤʦʪʨʝʥʠʝ ʚʦʟʤʦʞʥʳʭ 

ʘʣʴʪʝʨʥʘʪʠʚ 

5 ʩʪʫʧʝʥʴ ï ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 

6 ʩʪʫʧʝʥʴ ï ʧʨʝʟʝʥʪʘʮʠʷ ʨʝʰʝʥʠʡ ʠ ʦʙʱʘʷ 

ʜʠʩʢʫʩʩʠʷ. 

ʈʘʙʦʪʘ ʧʦ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʜʚʘ 

ʵʪʘʧʘ: ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʠ ʵʪʘʧ ʧʨʦʚʝʜʝʥʠʷ. 

ʇʝʨʚʳʡ ʵʪʘʧ ï ɻʪʦ ʵʪʘʧ ʧʦʜʛʦʪʦʚʢʠ ʢʝʡʩʘ. ɿʜʝʩʴ 

ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʟʘʜʘʥʠʝ, ʪʦ ʝʩʪʴ, ʟʘʧʠʩʳʚʘʝʪʩʷ ʩʘʤʘ 

ʫʯʝʙʥʘʷ ʩʠʪʫʘʮʠʷ. ɿʘʪʝʤ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʦʧʨʦʩʳ, ʥʘ 

ʢʦʪʦʨʳʝ, ʧʦʩʣʝ ʘʥʘʣʠʟʘ ʚʩʝʭ ʤʘʪʝʨʠʘʣʦʚ, ʥʘʜʦ ʙʫʜʝʪ 

ʜʘʪʴ ʦʪʚʝʪ. 

ɺʪʦʨʦʡ ʵʪʘʧ ï ʨʘʙʦʪʘ ʩ ʢʝʡʩʦʤ. 

ʊʘʙʣʠʮʘ 1. 

ʉʨʘʚʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʛʨʫʧʧ, ʦʙʫʯʘʚʰʠʭʩʷ ʧʦ ʢʝʡʩ-ʪʝʭʥʦʣʦʛʠʠ ʠ ʪʨʘʜʠʮʠʦʥʥʦ. 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ ɸ, % ʦʪ ʦʙʱʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʩʪʫʜʝʥʪʦʚ 

ɻʨʫʧʧʘ ɹ,% ʦʪ ʦʙʱʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʩʪʫʜʝʥʪʦʚ 

ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ 68 49 

ʇʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ 73 54 

ʊʚʦʨʯʝʩʢʠʝ ʥʘʚʳʢʠ 65 60 

ʂʦʤʤʫʥʠʢʘʪʠʚʥʳʝ ʥʘʚʳʢʠ. 74 51 

ʉʦʮʠʘʣʴʥʳʝ ʥʘʚʳʢʠ. 59 52 

ʅʘʚʳʢʠ ʩʘʤʦʘʥʘʣʠʟʘ. 67 46 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ ʦ ʨʘʟʚʠʪʠʠ 

ʥʘʚʳʢʦʚ ʫ ʩʪʫʜʝʥʪʦʚ: 

1. ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ. ʂ ʥʠʤ ʤʦʞʥʦ ʦʪʥʝ-

ʩʪʠ: ʫʤʝʥʠʝ ʦʪʣʠʯʘʪʴ ʜʘʥʥʳʝ ʦʪ ʠʥʬʦʨʤʘʮʠʠ, ʢʣʘʩ-

ʩʠʬʠʮʠʨʦʚʘʪʴ, ʚʳʜʝʣʷʪʴ ʩʫʱʝʩʪʚʝʥʥʫʶ ʠ ʥʝʩʫʱʝ-

ʩʪʚʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ, ʧʨʝʜʩʪʘʚ-

ʣʷʪʴ ʠ ʜʦʙʳʚʘʪʴ ʝʝ, ʥʘʭʦʜʠʪʴ ʧʨʦʧʫʩʢʠ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʫʤʝʪʴ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʠʭ. ʄʳʩʣʠʪʴ 

ʷʩʥʦ ʠ ʣʦʛʠʯʥʦ. 

2. ʇʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ. ʌʦʨʤʠʨʫʝʪ ʫʤʝʥʠʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠ-

ʨʦʚʘʥʠʶ ʥʘ ʧʨʘʢʪʠʢʝ ʥʘʚʳʢʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʦ-

ʨʠʠ, ʤʝʪʦʜʦʚ ʠ ʧʨʠʥʮʠʧʦʚ. 

3. ʊʚʦʨʯʝʩʢʠʝ ʥʘʚʳʢʠ. ʌʦʨʤʠʨʫʶʪʩʷ ʥʘʚʳʢʠ 

ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ, ʯʪʦ ʚʘʞʥʦ ʧʨʠ ʛʝʥʝʨʘʮʠʠ ʘʣʴ-

ʪʝʨʥʘʪʠʚʥʳʭ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʥʝʣʴʟʷ ʥʘʡʪʠ ʣʦʛʠ-

ʯʝʩʢʠʤ ʧʫʪʝʤ. 

4. ʂʦʤʤʫʥʠʢʘʪʠʚʥʳʝ ʥʘʚʳʢʠ. ʋʤʝʥʠʝ ʚʝʩʪʠ 

ʜʠʩʢʫʩʩʠʶ, ʫʙʝʞʜʘʪʴ ʦʢʨʫʞʘʶʱʠʭ. ʀʩʧʦʣʴʟʦʚʘʪʴ 

ʥʘʛʣʷʜʥʳʡ ʤʘʪʝʨʠʘʣ ʠ ʜʨʫʛʠʝ ʤʝʜʠʘïʩʨʝʜʩʪʚʘ, ʟʘ-

ʱʠʱʘʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʪʦʯʢʫ ʟʨʝʥʠʷ, ʫʙʝʞʜʘʪʴ ʦʧʧʦ-

ʥʝʥʪʦʚ, ʩʦʩʪʘʚʣʷʪʴ ʢʨʘʪʢʠʡ, ʫʙʝʜʠʪʝʣʴʥʳʡ ʦʪʯʝʪ. 

5. ʉʦʮʠʘʣʴʥʳʝ ʥʘʚʳʢʠ. ɺ ʭʦʜʝ ʦʙʩʫʞʜʝʥʠʷ ʚʳ-

ʨʘʙʘʪʳʚʘʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʦʮʠʘʣʴʥʳʝ ʥʘʚʳʢʠ: 

ʦʮʝʥʢʘ ʧʦʚʝʜʝʥʠʷ ʣʶʜʝʡ, ʫʤʝʥʠʝ ʩʣʫʰʘʪʴ, ʧʦʜʜʝʨ-

ʞʠʚʘʪʴ ʚ ʜʠʩʢʫʩʩʠʠ ʠʣʠ ʘʨʛʫʤʝʥʪʠʨʦʚʘʪʴ ʧʨʦʪʠʚʦ-

ʧʦʣʦʞʥʦʝ ʤʥʝʥʠʝ, ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʝʙʷ ʠ ʪ.ʜ. 

6. ʅʘʚʳʢʠ ʩʘʤʦʘʥʘʣʠʟʘ. ʅʝʩʦʛʣʘʩʠʝ ʚ ʜʠʩʢʫʩ-

ʩʠʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʩʦʟʥʘʥʠʶ ʠ ʘʥʘʣʠʟʫ ʤʥʝʥʠʷ ʜʨʫ-

ʛʠʭ ʠ ʩʚʦʝʛʦ ʩʦʙʩʪʚʝʥʥʦʛʦ, ʢʨʠʪʠʯʝʩʢʦʤʫ ʦʩʤʳʩʣʝ-

ʥʠʶ ʚʳʜʚʠʛʘʝʤʳʭ ʘʨʛʫʤʝʥʪʦʚ. 

ʉʪʫʜʝʥʪʳ ʥʘʯʠʥʘʶʪ ʤʳʩʣʠʪʴ ʙʳʩʪʨʝʝ (ʨʘʟʚʠ-

ʚʘʝʪʩʷ ʬʦʨʤʘʣʴʥʦ-ʣʦʛʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ), ʩ ʨʘʜʦ-

ʩʪʴʶ ʚʦʩʧʨʠʥʠʤʘʶʪ ʟʘʜʘʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʥʫʞʥʦ ʧʦ-

ʨʘʟʤʳʰʣʷʪʴ, ʧʦʩʧʦʨʠʪʴ, ʧʨʠʜʫʤʘʪʴ ʨʘʟʣʠʯʥʳʝ ʚʘ-

ʨʠʘʥʪʳ ʨʝʰʝʥʠʷ. ʄʝʪʦʜʠʢʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ 

ʨʘʟʣʠʯʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ. 

ʂʘʢ ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʤʝʪʦʜ, ʢʝʡʩ-ʪʝʭʥʦʣʦʛʠʷ 

ʚʳʟʳʚʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʵʤʦ-

ʮʠʠ ʩʦ ʩʪʦʨʦʥʳ ʩʪʫʜʝʥʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʷ ʠʤ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʦʩʚʦʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʠ ʦʚʣʘʜʝʥʠʷ 

ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʥʘʚʳʢʘʤʠ. ʆʥ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ 

ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʘʮʠʶ ʦʙʫʯʘʶʱʠʭʩʷ, ʩʧʦʩʦʙʩʪʚʫʷ 

ʠʭ ʚʟʨʦʩʣʝʥʠʶ, ʬʦʨʤʠʨʦʚʘʥʠʶ ʠʥʪʝʨʝʩʘ, ʧʦʟʠʪʠʚ-

ʥʦʡ ʤʦʪʠʚʘʮʠʠ ʢ ʫʯʝʙʝ. 

ʆʜʥʘʢʦ ʵʪʠ ʪʝʭʥʦʣʦʛʠʠ ʤʦʛʫʪ ʙʳʪʴ ʚʥʝʜʨʝʥʳ 

ʪʦʣʴʢʦ ʩ ʫʯʝʪʦʤ ʫʯʝʙʥʳʭ ʮʝʣʝʡ ʠ ʟʘʜʘʯ, 

ʦʩʦʙʝʥʥʦʩʪʝʡ, ʠʥʪʝʨʝʩʦʚ ʠ ʧʦʪʨʝʙʥʦʩʪʝʡ 

ʦʙʫʯʘʶʱʠʭʩʷ, ʫʨʦʚʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʧʝʜʘʛʦʛʘ ʠ 

ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ. 
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ȴȽȾȺȼȴȺȯȼȬɀȴɋ ɀȺȼȸȴȼȺȮȬȹȴɋ ȽȺɂȴȬȷɈȹȺȵ 

ȺȾȮȱȾȽȾȮȱȹȹȺȽȾȴ ȿ ȶȿȼȽȬȹȾȺȮ ȮȺȱȹȹɇɁ ȮȿȳȺȮ 

ʇʝʜʴʢʦ ʄʠʭʘʠʣ ɸʥʜʨʝʝʚʠʯ 

ʧʨʝʧʦʜʘʚʘʪʝʣʴ 5 ʢʘʬʝʜʨʳ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʌʠʣʠʘʣ ʚʦʝʥʥʦʛʦ ʫʯʝʙʥʦ-ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ɺʦʝʥʥʦ-ʚʦʟʜʫʰʥʳʭ ʩʠʣ 

çɺʦʝʥʥʦ-ʚʦʟʜʫʰʥʘʷ ʘʢʘʜʝʤʠʷè ʚ ʛ. ʏʝʣʷʙʠʥʩʢʝ 

ʊʝʨʝʱʝʥʢʦ ɽʚʛʝʥʠʡ ʉʝʨʛʝʝʚʠʯ 

ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʘʢʘʜʝʤʠʠ ʚʦʝʥʥʳʭ ʥʘʫʢ,  

ʧʨʦʬʝʩʩʦʨ ʘʢʘʜʝʤʠʠ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ, 

ʜʦʮʝʥʪ 3 ʢʘʬʝʜʨʳ ʪʘʢʪʠʢʠ ʠ ʦʙʱʝʚʦʝʥʥʳʭ ʜʠʩʮʠʧʣʠʥ 

ʌʠʣʠʘʣ ʚʦʝʥʥʦʛʦ ʫʯʝʙʥʦ-ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ɺʦʝʥʥʦ-ʚʦʟʜʫʰʥʳʭ ʩʠʣ 

çɺʦʝʥʥʦ-ʚʦʟʜʫʰʥʘʷ ʘʢʘʜʝʤʠʷè ʚ ʛ. ʏʝʣʷʙʠʥʩʢʝ 

ʂʘʜʳʨʦʚ ɸʥʜʨʝʡ ʈʘʤʠʩʦʚʠʯ 

ʢʫʨʩʘʥʪ 2 ʬʘʢʫʣʴʪʝʪʘ ʙʦʝʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʌʠʣʠʘʣ ʚʦʝʥʥʦʛʦ ʫʯʝʙʥʦ-ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ɺʦʝʥʥʦ-ʚʦʟʜʫʰʥʳʭ ʩʠʣ 

çɺʦʝʥʥʦ-ʚʦʟʜʫʰʥʘʷ ʘʢʘʜʝʤʠʷè ʚ ʛ. ʏʝʣʷʙʠʥʩʢʝ 
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ɸʅʅʆʊɸʎʀʗ 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʘʩʩʤʦʪʨʝʥʠʝ ʧʨʦʙʣʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʢʫʨʩʘʥ-

ʪʦʚ ʚʦʝʥʥʳʭ ʚʫʟʦʚ. ʇʦʢʘʟʘʥ ʝʸ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʚ ʚʠʜʝ ʦʧʠʩʘʥʠʷ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʩʪʘʥʦʚ-

ʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ. ʇʨʝʜʣʦʞʝʥʘ ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʩʫʱʥʦʩʪʴ ʩʦʮʠʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʟʘʢʣʶʯʘʶʱʘʷʩʷ ʚ 

ʝʝ ʚʘʞʥʦʩʪʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʛʫʤʘʥʠʩʪʠʯʝʩʢʠʭ ʠ ʜʫʭʦʚʥʦ- ʥʨʘʚʩʪʚʝʥʥʳʭ ʢʘʯʝʩʪʚ ʣʠʯʥʦʩʪʠ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ 

ʢʫʨʩʘʥʪʦʚ ʦʩʦʟʥʘʥʥʦʩʪʠ ʠ ʧʦʥʠʤʘʥʠʷ ʣʠʯʥʦʡ ʮʝʥʥʦʩʪʠ ʩʦʮʠʘʣʴʥʦʛʦ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʧʦʚʝʜʝʥʠʷ. 

ABSTRACT 

In article consideration of a problem of formation of social responsibility of cadets of military high schools 

is presented. Its system analysis in the form of the description of an origin, occurrence, formation and development 

is shown. The pedagogical essence of social responsibility consisting in its importance for development of human-

istic and spiritually - moral qualities of the person, formation at cadets of sensibleness and understanding of per-

sonal value of social responsible behaviour is offered. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʮʠʘʣʴʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʢʫʨʩʘʥʪ, ʠʩʪʦʨʠʦʛʨʘʬʠʷ, ʧʨʦʙʣʝʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʙʣʝʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʩʦʮʠʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʫ ʢʫʨʩʘʥʪʦʚ ʚʦʝʥʥʳʭ 

ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʘʢ-

ʪʫʘʣʴʥʦʡ. ɼʣʷ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʠ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʣʶʙʦʛʦ ʬʝʥʦʤʝʥʘ, ʝʛʦ ʥʘʫʯʥʦʝ ʧʦʥʠʤʘ-

ʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʥʘʯʠʥʘʪʴ ʩ ʨʘʩʩʤʦʪʨʝʥʠʷ ʠʩʪʦʨʠ-

ʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ. ʀʤʝʥʥʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʠʩʪʦʨʠʦʛʨʘʬʠʠ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʜʝʪʘʣʠ ʟʘʨʦʞʜʝ-

ʥʠʷ ʧʨʦʙʣʝʤʳ, ʦʩʤʳʩʣʠʪʴ ʩʫʱʝʩʪʚʫʶʱʠʡ ʦʧʳʪ, ʠ 

ʥʘʡʪʠ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʝʝ ʨʝʰʝʥʠʷ. ʉʠʩʪʝʤʥʳʡ 

ʘʥʘʣʠʟ ʧʨʦʙʣʝʤʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʝʝ ʦʧʠʩʘʥʠʝ ʧʨʦʠʩ-

ʭʦʞʜʝʥʠʷ, ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ. 

ʆʙʦʙʱʘʷ ʬʠʣʦʩʦʬʩʢʠʝ ʚʟʛʣʷʜʳ ʩʦʚʨʝʤʝʥʥʳʭ 

ʘʚʪʦʨʦʚ ʥʘ ʪʝʨʤʠʥ çʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴè ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʚ ʬʠʣʦʩʦʬʩʢʦʤ ʩʣʦʚʘʨʝ: çʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ï 

ʢʘʪʝʛʦʨʠʷ ʵʪʠʢʠ ʠ ʧʨʘʚʘ, ʦʪʨʘʞʘʶʱʘʷ ʦʩʦʙʦʝ ʩʦʮʠ-

ʘʣʴʥʦʝ ʠ ʤʦʨʘʣʴʥʦ-ʧʨʘʚʦʚʦʝ ʦʪʥʦʰʝʥʠʝ ʣʠʯʥʦʩʪʠ ʢ 

ʦʙʱʝʩʪʚʫ, ʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝʤ 

ʩʚʦʝʛʦ ʥʨʘʚʩʪʚʝʥʥʦʛʦ ʜʦʣʛʘ ʠ ʧʨʘʚʦʚʳʭ ʥʦʨʤè.  

ɺ ʵʪʦʤ ʦʧʨʝʜʝʣʝʥʠʠ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʦʪʨʘ-

ʞʘʝʪ ʥʝ ʪʦʣʴʢʦ ʥʨʘʚʩʪʚʝʥʥʫʶ ʩʪʦʨʦʥʫ ʦʪʥʦʰʝʥʠʡ 

ʣʠʯʥʦʩʪʠ, ʥʦ ʠ ʧʦʢʘʟʳʚʘʝʪ ʝʝ ʩʦʮʠʘʣʴʥʦ-ʧʨʘʚʦʚʫʶ 

ʩʦʩʪʘʚʣʷʶʱʫʶ [4, 6]. 



30 ʅʘʮʠʦʥʘʣʴʥʘʷ ʘʩʩʦʮʠʘʮʠʷ ʫʯʝʥʳʭ (ʅɸʋ) # 5(32), 2017 

ʈʘʩʩʤʦʪʨʝʥʠʝ ʠʩʪʦʨʠʠ ʧʨʦʙʣʝʤʳ ʬʦʨʤʠʨʦʚʘ-

ʥʠʷ ʩʦʮʠʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʢʫʨʩʘʥʪʦʚ ʚʦʝʥ-

ʥʳʭ ʚʫʟʦʚ ʤʦʞʥʦ ʥʘʯʘʪʴ ʩ ʥʘʯʘʣʘ VI ʚʝʢʘ, ʪʘʢ ʢʘʢ 

ʠʤʝʥʥʦ ʜʨʫʞʠʥʥʦʝ ʚʦʡʩʢʦ ʚʳʧʦʣʥʷʣʦ ʮʝʣʳʡ ʨʷʜ 

ʟʘʜʘʯ ʜʣʷ ʟʘʱʠʪʳ ʠ ʫʢʨʝʧʣʝʥʠʷ ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ 

ʛʦʩʫʜʘʨʩʪʚʘ. ʕʪʦʪ ʬʘʢʪ ʠ ʦʧʨʝʜʝʣʷʝʪ ʥʘʯʘʣʦ ʧʝʨ-

ʚʦʛʦ ʧʝʨʠʦʜʘ (ʩ ʥʘʯʘʣʘ VI ʚʝʢʘ ʜʦ ʩʝʨʝʜʠʥʳ XVII 

ʚʝʢʘ). 

ɼʨʫʞʠʥʘ ʩʦʩʪʘʚʣʷʣʘ ʦʩʥʦʚʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʘʧʧʘʨʘʪʘ ʠ ʚʦʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʘ. ɼʨʫ-

ʞʠʥʥʦʝ ʚʦʡʩʢʦ ʢʥʷʟʴʷ ʬʦʨʤʠʨʦʚʘʣʠ ʥʘ ʦʩʥʦʚʝ 

ʩʚʦʠʭ ʠ ʙʦʷʨʩʢʠʭ ʜʨʫʞʠʥ. ʇʨʠ ʨʝʰʝʥʠʠ ʨʷʜʘ ʚʥʝʰ-

ʥʝʧʦʣʠʪʠʯʝʩʢʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʟʘʜʘʯ ʜʨʫʞʠʥʥʳʝ 

ʚʦʡʩʢʘ ʟʝʤʝʣʴ ʦʙʲʝʜʠʥʷʣʠʩʴ ʧʦʜ ʥʘʯʘʣʦʤ ʩʪʘʨʰʝʛʦ 

ʢʥʷʟʷ ʠ ʦʙʨʘʟʦʚʳʚʘʣʠ ʦʙʱʝʨʫʩʩʢʦʝ ʚʦʡʩʢʦ. 

ɼʨʫʞʠʥʘ ʩʫʱʝʩʪʚʦʚʘʣʘ ʟʘ ʩʯʝʪ ʚʦʝʥʥʳʭ ʪʨʦ-

ʬʝʝʚ ʠ ʦʪʯʠʩʣʝʥʠʡ ʦʪ ʩʫʜʝʙʥʳʭ ʩʙʦʨʦʚ ʠ ʜʘʥʠ. 

ʉʪʘʨʰʠʝ ʜʨʫʞʠʥʥʠʢʠ ʦʙʟʘʚʦʜʠʣʠʩʴ ʟʝʤʣʝʡ, ʩʦʙ-

ʩʪʚʝʥʥʳʤ ʭʦʟʷʡʩʪʚʦʤ, ʯʪʦ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ 

ʦʪʜʘʣʷʣʦ ʠʭ ʦʪ ʢʥʷʟʷ. ʄʣʘʜʰʘʷ ʜʨʫʞʠʥʘ ʧʦʩʪʦʷʥʥʦ 

ʥʘʭʦʜʠʣʘʩʴ ʧʨʠ ʢʥʷʞʝʩʢʦʤ ʜʚʦʨʝ ʠ ʚʳʧʦʣʥʷʣʘ ʘʜ-

ʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʬʫʥʢʮʠʠ. 

ʆʩʦʙʝʥʥʦʩʪʴ ʜʨʫʞʠʥʥʦʡ ʩʠʩʪʝʤʳ ʟʘʢʣʶʯʘʣʘʩʴ 

ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʚʦʡʩʢʘ ʥʘ ʙʘʟʝ ʦʪʨʦʯʝʩʪʚʘ. ʕʪʦ 

ʩʬʦʨʤʠʨʦʚʘʣʦ ʤʝʭʘʥʠʟʤ ʢʥʷʞʝʩʢʦ-ʙʦʷʨʩʢʦʡ ʩʦ-

ʧʦʜʯʠʥʝʥʥʦʩʪʠ, ʩʧʦʩʦʙʩʪʚʦʚʘʚʰʝʡ ʚʦʟʥʠʢʥʦʚʝʥʠʶ 

ʮʝʣrʭ ʨʦʜʦʚ ʚʳʩʰʠʭ ʚʦʝʥʥʳʭ ʩʘʥʦʚʥʠʢʦʚ ï ʚʦʝʚʦʜ, 

ʧʨʠʚʝʜʰʠʡ ʚʧʦʩʣʝʜʩʪʚʠʠ ʢ ʩʪʘʥʦʚʣʝʥʠʶ ʜʚʦʨʷʥ-

ʩʪʚʘ. ʉ ʢʦʥʮʘ 17 ʚʝʢʘ ʥʘ ʩʤʝʥʫ ʜʨʫʞʠʥʥʦʡ ʦʨʛʘʥʠ-

ʟʘʮʠʠ ʧʨʠʭʦʜʠʪ ʜʚʦʨ (ʢʥʷʞʝʩʢʠʡ ʜʚʦʨ, ʛʦʩʫʜʘʨʝʚ 

ʜʚʦʨ), ʠ ʥʘʯʠʥʘʝʪʩʷ ʧʨʦʮʝʩʩ ʦʙʨʘʟʦʚʘʥʠʷ ʜʚʦʨʷʥ-

ʩʪʚʘ. [1, 4, 5, 6] 

ʆʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʦʙʦʨʦʥʫ ʛʦʩʫʜʘʨʩʪʚʘ, ʝʛʦ 

ʚʦʝʥʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʣʝʞʘʣʘ ʥʘ ʢʥʷʟʝ-ʧʨʘʚʠʪʝʣʝ. 

ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʨʫʩʩʢʦʛʦ ʚʦʡʩʢʘ 

ʢʥʷʞʝʩʢʠʝ ʜʨʫʞʠʥʳ ʷʚʣʷʣʠʩʴ ʚ ʨʘʤʢʘʭ ʦʙʱʝʨʫʩ-

ʩʢʦʡ ʜʨʫʞʠʥʥʦʡ ʩʠʩʪʝʤʳ ʷʜʨʦʤ ʚʩʝʡ ʚʦʝʥʥʦʡ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʨʫʩʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. ʂ ʧʨʠʤʝʨʫ, ʅʦʚʛʦ-

ʨʦʜʩʢʦʝ ʬʝʦʜʘʣʴʥʦʝ ʚʦʡʩʢʦ ʬʦʨʤʠʨʦʚʘʣʦʩʴ ʚʦʢʨʫʛ 

ʩʪʘʨʰʝʡ ʜʨʫʞʠʥʳ ʥʦʚʛʦʨʦʜʩʢʦʛʦ ʢʥʷʟʷ [3, 5, 6]. 

ɺ ʮʝʣʦʤ ʞʝ ʜʨʫʞʠʥʥʘʷ ʩʠʩʪʝʤʘ ʥʘ ʈʫʩʠ ʧʨʝʜ-

ʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʢʨʫʧʥʫʶ, ʚʣʠʷʪʝʣʴʥʫʶ, ʩʪʨʦʡʥʫʶ ʠ 

ʧʦʩʪʦʷʥʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʚʦʦʨʫʞʸʥʥʳʭ ʣʶʜʝʡ ʩ 

ʰʠʨʦʢʠʤʠ ʧʦʣʥʦʤʦʯʠʷʤʠ ʠ ʬʫʥʢʮʠʷʤʠ ʧʦ ʦʩʫ-

ʱʝʩʪʚʣʝʥʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠ ʚʦʝʥʥʦʛʦ ʫʧʨʘʚʣʝ-

ʥʠʷ: ʦʙʝʩʧʝʯʝʥʠʶ ʦʙʦʨʦʥʦʩʧʦʩʦʙʥʦʩʪʠ, ʤʦʙʠʣʠʟʘ-

ʮʠʦʥʥʦʡ, ʩʫʜʝʙʥʦʡ ʠ ʤʠʣʠʮʝʡʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʧʦʛʨʘʥʠʯʥʦʡ, ʪʘʤʦʞʝʥʥʦʡ ʠ ʥʘʣʦʛʦʚʦʡ ʩʣʫʞʙ. ɼʨʫ-

ʞʠʥʥʳʝ ʦʪʨʷʜʳ ʷʚʣʷʣʠʩʴ ʟʘʢʦʥʥʳʤʠ ʚʦʦʨʫʞʝʥ-

ʥʳʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷʤʠ ʛʦʩʫʜʘʨʩʪʚʘ, ʘ ʢʘʞʜʘʷ ʦʪ-

ʜʝʣʴʥʦ ʚʟʷʪʘʷ ʜʨʫʞʠʥʘ ʙʳʣʘ ʢʫʟʥʠʮʝʡ ʢʘʜʨʦʚ ʜʣʷ 

ʨʫʩʩʢʠʭ ʚʦʝʥʘʯʘʣʴʥʠʢʦʚ, ʯʪʦ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʩʦʦʪ-

ʥʦʩʠʪʴ ʜʨʫʞʠʥʫ ʩ ʦʬʠʮʝʨʩʢʠʤ ʢʦʨʧʫʩʦʤ ʙʦʣʝʝ 

ʧʦʟʜʥʝʡ ʵʧʦʭʠ. ʇʨʠ ʵʪʦʤ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʩʪʘʨʰʫʶ ʜʨʫʞʠʥʫ ʢʘʢ ʚʳʩʰʠʭ ʦʬʠʮʝʨʦʚ, ʩʨʝʜʥʝʝ 

ʟʚʝʥʦ ʢʥʷʞʝʩʢʠʭ ʜʨʫʞʠʥʥʠʢʦʚ ï ʚ ʢʘʯʝʩʪʚʝ ʩʪʘʨ-

ʰʝʛʦ ʦʬʠʮʝʨʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʘ ʤʣʘʜʰʝʝ ʩʯʠʪʘʪʴ 

ʤʣʘʜʰʠʤʠ ʦʬʠʮʝʨʘʤʠ. 

ʂʘʞʜʳʡ ʠʟ ʢʥʷʟʝʡ ʠʤʝʣ ʧʨʠ ʩʝʙʝ ʥʝʩʢʦʣʴʢʦ 

ʨʘʪʥʳʭ ʚʦʝʚʦʜ, ʘ ʪʘʢʞʝ ʫʧʨʘʚʣʷʣ ʠʥʩʪʠʪʫʪʦʤ 

ʥʘʤʝʩʪʥʠʢʦʚ ʠ ʧʦʩʘʜʥʠʢʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ 

ʛʦʨʦʜʩʢʠʭ ʚʦʝʚʦʜ. ʅʘʤʝʩʪʥʠʢ ʠʣʠ ʧʦʩʘʜʥʠʢ ʨʝ-

ʘʣʴʥʦ ʚʳʧʦʣʥʷʣ ʬʫʥʢʮʠʠ ʥʘʯʘʣʴʥʠʢʘ ʛʘʨʥʠʟʦʥʘ, 

ʩʣʫʞʘ ʚʦʝʚʦʜʦʡ ʢʥʷʟʶ ʚ ʢʦʥʢʨʝʪʥʦʤ ʨʝʛʠʦʥʝ ʠʣʠ 

ʛʦʨʦʜʝ, ʢʫʜʘ ʦʥ ʥʘʟʥʘʯʘʣʩʷ ʢʥʷʟʝʤ. ʀ ʪʘʢ ʧʦ ʚʩʝʤ 

ʩʦʮʠʘʣʴʥʳʤ ʩʪʫʧʝʥʷʤ ʚʧʣʦʪʴ ʜʦ ʤʣʘʜʰʝʛʦ ʜʨʫʞʠʥ-

ʥʠʢʘ, ʥʘʭʦʜʠʚʰʝʛʦʩʷ ʥʘ ʧʦʣʥʦʤ ʢʥʷʞʝʩʢʦʤ ʠʣʠ ʙʦ-

ʷʨʩʢʦʤ ʦʙʝʩʧʝʯʝʥʠʠ. 

ʇʦʩʢʦʣʴʢʫ ʜʨʫʞʠʥʘ (ʢʘʢ ʩʪʘʨʰʘʷ ʝʝ ʯʘʩʪʴ, ʪʘʢ 

ʠ ʤʣʘʜʰʘʷ) ʩʦʩʪʦʷʣʘ ʚʩʝʛʜʘ ʥʘ ʩʣʫʞʙʝ ʫ ʢʥʷʟʷ, 

ʠʤʝʣʘ ʯʝʪʢʫʶ ʩʦʮʠʘʣʴʥʫʶ ʛʨʘʜʘʮʠʶ, ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦ ʚʣʘʜʝʣʘ ʚʦʝʥʥʳʤ ʜʝʣʦʤ, ʙʳʣʘ ʜʦʙʨʦʪʥʦ ʚʦ-

ʦʨʫʞʝʥʘ, ʧʦʣʫʯʘʣʘ ʞʘʣʦʚʘʥʴʝ ʟʘ ʩʚʦʶ ʩʣʫʞʙʫ, ʷʚ-

ʣʷʣʘʩʴ ʧʦʩʪʦʷʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, ʷʜʨʦʤ ʦʙʱʝʨʫʩ-

ʩʢʦʛʦ ʠʣʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʚʦʡʩʢʘ, ʘ ʣʠʯʥʳʡ ʩʦʩʪʘʚ 

ʜʨʫʞʠʥʳ ʦʪʥʦʩʠʣʩʷ ʢ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ 

ʢʘʪʝʛʦʨʠʠ ʣʠʮ, ʪʦ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʜʨʫʞʠʥʥʠʢʦʚ ʢ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʚʦʦʨʫʞʝʥʥʳʤ ʩʣʫʞʘʱʠʤ [5, 6]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʣʝʜʫʝʪ ʦʙʦʩʥʦʚʘʥʥʳʡ ʚʳʚʦʜ, 

ʯʪʦ ʜʨʫʞʠʥʥʘʷ ʩʠʩʪʝʤʘ ʚ ʩʚʦʝʤ ʦʙʱʝʤ ʚʠʜʝ ʷʚʣʷ-

ʣʘʩʴ ʧʦʩʪʦʷʥʥʳʤ ʚʦʦʨʫʞʝʥʥʳʤ ʬʦʨʤʠʨʦʚʘʥʠʝʤ 

ʬʝʦʜʘʣʴʥʦʡ ʈʫʩʠ, ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʤ ʧʦʩʪʦʷʥʥʦʛʦ 

ʚʦʡʩʢʘ ʙʫʜʫʱʝʛʦ ʄʦʩʢʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. ɺ ʵʪʦʤ 

ʧʝʨʠʦʜʝ ʧʦʷʚʣʷʶʪʩʷ ʟʘʜʘʪʢʠ ʩʦʮʠʘʣʴʥʦʡ ʦʪʚʝʪ-

ʩʪʚʝʥʥʦʩʪʠ. 

ʉʪʘʥʦʚʣʝʥʠʝ ʦʬʠʮʝʨʩʢʦʛʦ ʢʦʨʧʫʩʘ, ʘ ʪʘʢʞʝ 

ʚʳʜʚʠʞʝʥʠʝ ʤʥʦʞʝʩʪʚʘ ʛʠʧʦʪʝʟ ʦ ʧʨʝʜʩʪʘʚʣʝʥʠʠ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʦʧʨʝʜʝʣʷʶʪ ʥʘʯʘʣʦ ʚʪʦʨʦʛʦ ʧʝʨʠ-

ʦʜʘ ʠʩʪʦʨʠʦʛʨʘʬʠʠ (ʩ ʩʝʨʝʜʠʥʳ XVIII ʚʝʢʘ ʜʦ 

ʥʘʯʘʣʘ ʍʍ ʚʝʢʘ). 

ɺʪʦʨʘʷ ʧʦʣʦʚʠʥʘ XIX ʚʝʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʨʝʬʦʨʤʘʤʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʛʣʫ-

ʙʦʢʘʷ ʚʦʝʥʥʘʷ ʨʝʬʦʨʤʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʧʨʝʦʜʦʣʝʥʠʝʤ 

ʧʦʩʣʝʜʩʪʚʠʡ ʂʨʳʤʩʢʦʡ ʚʦʡʥʳ, ʦʪʤʝʥʦʡ ʢʨʝʧʦʩʪ-

ʥʦʛʦ ʧʨʘʚʘ. ʕʪʘ ʨʝʬʦʨʤʘ ʪʨʝʙʦʚʘʣʘ ʧʦʣʥʦʡ ʨʝʢʦʥ-

ʩʪʨʫʢʮʠʠ ʚʩʝʡ ʩʠʩʪʝʤʳ ʚʦʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʆʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʣʝʞʘʚʰʘʷ ʥʘ ʘʨʤʠʠ, ʠ 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʘ ʦʬʠʮʝʨʘʭ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʞʝʨʪ-

ʚʝʥʥʦʛʦ ʩʣʫʞʝʥʠʷ ʆʪʝʯʝʩʪʚʫ ʥʝ ʤʦʛʣʠ ʥʝ ʧʦʨʦʜʠʪʴ 

ʦʩʦʙʳʭ ʤʦʨʘʣʴʥʦ-ʥʨʘʚʩʪʚʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʦ-

ʤʘʥʜʥʦʤʫ ʩʦʩʪʘʚʫ. ʇʦʩʪʝʧʝʥʥʦ ʩʣʦʞʠʣʘʩʴ ʩʠʩʪʝʤʘ 

ʵʪʠʯʝʩʢʠʭ ʮʝʥʥʦʩʪʝʡ ʦʬʠʮʝʨʩʪʚʘ. ɻʣʘʚʥʳʤ ʦʙʨʘ-

ʟʦʤ ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʚʦʠʥʩʢʘʷ ʵʪʠʢʘ ʙʳʣ ʧʨʠʩʫʱʘ 

ʢʘʜʨʦʚʦʤʫ ʦʬʠʮʝʨʩʪʚʫ [1, 5, 6]. 

ʉ 1860-ʭ ʛʦʜʦʚ ʥʘʯʘʣʦʩʴ ʧʝʨʝʚʦʦʨʫʞʝʥʠʝ ʨʫʩ-

ʩʢʦʡ ʘʨʤʠʠ, ʘ ʚ 1874 ʛʦʜʫ ɸʣʝʢʩʘʥʜʨ II ʫʪʚʝʨʜʠʣ 

çʋʩʪʘʚ ʚʦʠʥʩʢʦʡ ʧʦʚʠʥʥʦʩʪʠè, ʯʪʦ ʝʱʝ ʨʘʟ ʧʦʜ-

ʪʚʝʨʞʜʘʝʪ ʫʩʠʣʝʥʥʦʝ ʚʥʠʤʘʥʠʝ ʢ ʧʨʦʙʣʝʤʘʤ ʨʫʩ-

ʩʢʦʡ ʘʨʤʠʠ. 

ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʚ ʘʨʤʠʠ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʚʦʟʥʠ-

ʢʘʝʪ ʧʦʥʷʪʠʝ çʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴè, ʢʘʢ ʨʝʘʣʴʥʦʝ ʷʚʣʝ-

ʥʠʝ ʩʦʮʠʘʣʴʥʦʡ ʞʠʟʥʠ ʠ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʜʣʠ-

ʪʝʣʴʥʦʛʦ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʆʜʥʘʢʦ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʢʘʢ ʦʩʦʟʥʘʥʠʝ ʩʚʦʝʡ 

ʨʦʣʠ ʚ ʮʝʧʠ ʷʚʣʝʥʠʡ, ʢʘʢ ʚʣʠʷʥʠʝ ʥʘ ʠʭ ʨʘʟʚʠʪʠʝ, ʚ 

ʵʪʦʪ ʧʝʨʠʦʜ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʢʨʘʡʥʝ ʥʠʟʢʦ, ʣʠʙʦ ʦʪ-

ʭʦʜʠʣ ʥʘ ʚʪʦʨʦʡ ʧʣʘʥ. [1, 3, 6]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʪʦʨʦʡ ʧʝʨʠʦʜ ʭʘʨʘʢʪʝʨʠʟʫ-

ʝʪʩʷ ʤʘʩʰʪʘʙʥʳʤ ʨʝʬʦʨʤʠʨʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ ʚʦʝʥ-

ʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʷʚʣʝʥʠʝʤ ʪʝʨʤʠʥʦʣʦʛʠʠ ʠ ʷʚ-

ʣʝʥʠʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. ɼʣʷ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʭʘʨʘʢ-

ʪʝʨʥʦ ʧʦʷʚʣʝʥʠʝ ʩʦʮʠʘʣʴʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʭ 

ʧʨʝʜʧʦʩʳʣʦʢ ʜʣʷ ʫʯʨʝʞʜʝʥʠʷ ʢʦʜʝʢʩʘ ʦʬʠʮʝʨʘ ʨʦʩ-

ʩʠʡʩʢʦʡ ʘʨʤʠʠ, ʘ ʪʘʢʞʝ ʥʘʫʯʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʧʨʝʜʧʦʩʳʣʦʢ: ʟʘʨʦʞʜʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʧʦʜʭʦʜʦʚ ʢ 

ʧʦʥʷʪʠʶ çʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴè. 
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ʅʘʯʘʣʦ ʪʨʝʪʴʝʛʦ ʧʝʨʠʦʜʘ (ʩ ʥʘʯʘʣʘ 1917 ʛʦʜʘ 

ʜʦ 1991 ʛʦʜʘ) ʩʚʷʟʘʥʦ ʩ ʢʦʨʝʥʥʳʤ ʧʝʨʝʫʩʪʨʦʡʩʪʚʦʤ 

ʘʨʤʠʠ. ʉʪʘʣʠ ʠʩʩʣʝʜʦʚʘʪʴʩʷ ʚʦʧʨʦʩʳ çʦʪʚʝʪʩʪʚʝʥ-

ʥʦʩʪʠè ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ. 

ʇʦʪʝʨʠ ʦʬʠʮʝʨʩʢʦʛʦ ʠ ʨʷʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʚ ʨʫʩ-

ʩʢʦ-ʷʧʦʥʩʢʦʡ ʚʦʡʥʝ ʧʨʠʚʝʣʠ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦ-

ʚʝʜʝʥʠʷ ʤʘʩʰʪʘʙʥʳʭ ʚʦʝʥʥʳʭ ʨʝʬʦʨʤ, ʢʦʪʦʨʳʤ 

ʧʦʟʞʝ ʧʦʤʝʰʘʣʘ ʧʝʨʚʘʷ ʤʠʨʦʚʘʷ ʚʦʡʥʘ, ʘ ʚ ʧʦʩʣʝʜ-

ʩʪʚʠʠ ï ʆʢʪʷʙʨʴʩʢʘʷ ʨʝʚʦʣʶʮʠʷ. 

ɺ ʵʪʦʤ ʧʝʨʠʦʜʝ ʩʦʮʠʘʣʴʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ 

ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʧʘʪʨʠʦʪʠʯʝʩʢʠʤ ʚʦʩʧʠʪʘʥʠʝʤ ʩʦ-

ʚʝʪʩʢʠʭ ʣʶʜʝʡ, ʛʜʝ ʚʘʞʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʣʘ ʧʨʦʧʘ-

ʛʘʥʜʘ ʩʣʘʚʥʳʭ ʙʦʝʚʳʭ ʪʨʘʜʠʮʠʡ ʉʦʚʝʪʩʢʦʡ ɸʨʤʠʠ 

ʠ ɺʦʝʥʥʦ-ʄʦʨʩʢʦʛʦ ʌʣʦʪʘ. ʇʨʦʧʘʛʘʥʜʘ ʙʦʝʚʳʭ ʧʦ-

ʜʚʠʛʦʚ ʩʦʚʝʪʩʢʠʭ ʣʶʜʝʡ ʩʦʯʝʪʘʣʘʩʴ ʩ ʧʦʧʫʣʷʨʠʟʘ-

ʮʠʝʡ ʪʨʫʜʦʚʳʭ ʩʚʝʨʰʝʥʠʡ ʥʦʚʘʪʦʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʩʣʘʚʥʳʭ ʜʝʣ ʣʝʪʯʠʢʦʚ, ʧʦʣʷʨʥʠʢʦʚ ʠ ʜʨʫʛʠʭ ʛʝʨʦʝʚ 

ʤʠʨʥʳʭ ʙʫʜʥʝʡ. 

ʇʝʯʘʪʴ ʰʠʨʦʢʦ ʧʨʦʧʘʛʘʥʜʠʨʦʚʘʣʘ ʤʫʞʝʩʪʚʦ ʠ 

ʩʘʤʦʦʪʚʝʨʞʝʥʥʦʩʪʴ ʩʦʚʝʪʩʢʠʭ ʚʦʠʥʦʚ. ʉ ʩʝʨʝʜʠʥʳ 

1939 ʧʦ 21 ʠʶʥʷ 1941 ʛʦʜ ʚ ʩʨʝʜʩʪʚʘʭ ʤʘʩʩʦʚʦʡ ʠʥ-

ʬʦʨʤʘʮʠʠ ʙʳʣʦ ʦʧʫʙʣʠʢʦʚʘʥʦ ʙʦʣʝʝ 200 ʩʪʘʪʝʡ ʠ 

ʢʦʨʨʝʩʧʦʥʜʝʥʮʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʘʨʤʠʠ ʠ ʬʣʦʪʫ, ʢʦ-

ʪʦʨʳʝ ʫʯʠʣʠ ʤʫʞʝʩʪʚʫ, ʦʪʚʘʛʝ, ʫʤʝʥʠʶ ʧʨʝʦʜʦʣʝ-

ʚʘʪʴ ʪʨʫʜʥʦʩʪʠ ʠ ʦʧʘʩʥʦʩʪʠ, ʚʦʩʧʠʪʳʚʘʣʠ ʫ ʩʦʚʝʪ-

ʩʢʠʭ ʣʶʜʝʡ ʛʦʨʜʦʩʪʴ ʟʘ ʩʚʦʠ ɺʦʦʨʫʞʝʥʥʳʝ ʉʠʣʳ, 

ʚʳʟʳʚʘʣʠ ʫʚʘʞʝʥʠʝ ʢ ʟʘʱʠʪʥʠʢʘʤ ʈʦʜʠʥʳ. 

ɺ ʩʝʨʝʜʠʥʝ XX ʩʪʦʣʝʪʠʷ ʥʘʤʝʪʠʣʦʩʴ ʙʦʣʝʝ ʰʠ-

ʨʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʯʝʤ ʧʨʦʩʪʦ ʨʝ-

ʘʢʮʠʷ ʥʘ ʧʦʩʪʫʧʢʠ, ʧʨʦʪʠʚʦʨʝʯʘʱʠʝ ʦʙʱʝʩʪʚʝʥʥʳʤ 

ʥʦʨʤʘʤ, ʩʪʘʣʠ ʠʩʩʣʝʜʦʚʘʪʴʩʷ ʚʦʧʨʦʩʳ ʦʪʚʝʪʩʪʚʝʥ-

ʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʠ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʩʫʙʲʝʢʪʦʚ, ʧʨʠ ʵʪʦʤ ʚʳʜʝʣʷʣʠʩʴ ʩʦʮʠ-

ʘʣʴʥʘʷ, ʛʨʘʞʜʘʥʩʢʘʷ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʦʪʚʝʪ-

ʩʪʚʝʥʥʦʩʪʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʪʨʝʪʴʝʛʦ ʧʝʨʠʦʜʘ ʭʘʨʘʢ-

ʪʝʨʥʳ ʠʜʝʦʣʦʛʠʯʝʩʢʠʝ ʠ ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʩʠʩʪʝʤʝ ʩʦʮʠʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚʦʝʥʥʦʩʣʫʞʘ-

ʱʝʛʦ, ʨʘʟʜʝʣʝʥʠʝ ʪʝʨʤʠʥʘ çʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴè ʚ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʦʪ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʨʠʪʝʨʠʝʚ. 

ʉ 1992 ʛʦʜʘ ʧʨʦʠʩʭʦʜʠʪ ʨʝʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʧʝ-

ʨʝʩʪʨʦʡʢʘ ɺʦʦʨʫʞʝʥʥʳʭ ʉʠʣ ʚ ʩʚʷʟʠ ʩ ʦʙʨʘʟʦʚʘ-

ʥʠʝʤ ʥʦʚʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʚʳ-

ʩʪʨʦʠʪʴ ʥʦʚʳʝ ʤʦʨʘʣʴʥʦ-ʥʨʘʚʩʪʚʝʥʥʳʝ ʦʨʠʝʥʪʠʨʳ 

ʜʣʷ ʙʫʜʫʱʠʭ ʦʬʠʮʝʨʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʚʳʤ ʛʦʩ-

ʫʜʘʨʩʪʚʝʥʥʳʤ ʩʪʨʦʝʤ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʥʘʯʘʣʦ ʯʝʪ-

ʚʝʨʪʦʛʦ ʧʝʨʠʦʜʘ (ʩ 1992 ʛʦʜʘ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ). 

ʂʦʨʝʥʥʳʝ ʧʦʣʠʪʠʯʝʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʠʟʤʝʥʝ-

ʥʠʷ, ʧʨʝʜʦʧʨʝʜʝʣʠʣʠ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʧʦʥʷʪʠʷ 

çʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴè. ɺʩʣʝʜ ʟʘ ʙʘʟʦʚʳʤʠ ʠʟʤʝʥʝʥʠ-

ʷʤʠ ʚ ʩʠʩʪʝʤʝ ɺʉ ʈʌ ʥʘʯʘʣʘʩʴ ʨʝʦʨʛʘʥʠʟʘʮʠʷ ʠ 

ʚʩʝʡ ʩʠʩʪʝʤʳ ʚʦʝʥʥʦ-ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘ-

ʥʠʷ. 

ʉ 2002 ʛʦʜʘ ʄʠʥʠʩʪʝʨʩʪʚʦ ʦʙʦʨʦʥʳ ʈʌ ʥʘʯʘʣʦ 

ʨʝʬʦʨʤʫ ʚʦʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʫʞʝ-

ʩʪʦʯʝʥʠʶ ʫʩʣʦʚʠʡ ʢʦʥʪʨʘʢʪʦʚ ʜʣʷ ʢʫʨʩʘʥʪʦʚ, ʩʦ-

ʢʨʘʱʝʥʠʶ ʥʘʙʦʨʘ. ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʝʥʥʳʭ 

ʚʫʟʦʚ ʧʦ ʚʩʝʡ ʩʪʨʘʥʝ ʧʦʜʚʝʨʛʣʦʩʴ ʨʘʩʬʦʨʤʠʨʦʚʘ-

ʥʠʶ [4, 5, 6]. 

ʀʟʤʝʥʠʚʰʠʝʩʷ ʧʨʠʦʨʠʪʝʪʳ ʚ ʧʦʣʠʪʠʯʝʩʢʦʤ 

ʫʩʪʨʦʡʩʪʚʝ ʩʪʨʘʥʳ, ʥʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ɺʦʦʨʫʞʝʥ-

ʥʳʤ ʩʠʣʘʤ ʩʪʘʣʠ ʪʦʣʯʢʦʤ ʢ ʩʦʟʜʘʥʠʶ ʥʦʚʦʡ ʥʦʨʤʘ-

ʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ ʚ ʚʦʝʥʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ. 

ʀʤʝʥʥʦ ʚ ʥʦʚʳʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʘʢʪʘʭ 

ʥʘʰʣʠ ʦʪʨʘʞʝʥʠʝ ʩʦʮʠʘʣʴʥʳʡ ʟʘʢʘʟ, ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʦʬʠʮʝʨʫ, ʢ ʢʘʯʝʩʪʚʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʢʫʨʩʘʥʪʦʚ. 

ʇʦʟʞʝ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʢʣʶʯʝʚʳʝ ʧʨʠʥʮʠʧʳ 

ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʚʦʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥ-

ʥʳʝ ʥʘ ʫʢʨʫʧʥʝʥʠʝ ʚʫʟʦʚ, ʩʦʟʜʘʥʠʝ ʚʦʝʥʥʳʭ 

ʫʯʝʙʥʦ-ʥʘʫʯʥʳʭ ʮʝʥʪʨʦʚ, ʨʝʘʣʠʟʫʶʱʠʭ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʝʡ, ʧʨʦʬʠʣʝʡ 

ʠ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ. ɺʩʝ ʵʪʦ ʧʨʠʚʝʣʦ ʢ ʩʫʱʝʩʪʚʝʥʥʳʤ 

ʧʦʩʪʫʧʘʪʝʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚʦʩʧʨʠʷʪʠʷ ʠ ʬʦʨʤʠ-

ʨʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʨʦ-

ʠʩʭʦʜʷʪ ʚ ʩʦʚʨʝʤʝʥʥʳʡ ʧʝʨʠʦʜ ʚ ʩʠʩʪʝʤʝ ʚʦʝʥʥʦ-

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ, ʯʪʦ ʧʝʜʘʛʦʛʠ-

ʯʝʩʢʘʷ ʩʫʱʥʦʩʪʴ ʩʦʮʠʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ-

ʢʣʶʯʘʝʪʩʷ ʚ ʝʝ ʚʘʞʥʦʩʪʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʛʫʤʘʥʠʩʪʠ-

ʯʝʩʢʠʭ ʠ ʜʫʭʦʚʥʦ- ʥʨʘʚʩʪʚʝʥʥʳʭ ʢʘʯʝʩʪʚ ʣʠʯʥʦʩʪʠ, 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ ʢʫʨʩʘʥʪʦʚ ʦʩʦʟʥʘʥʥʦʩʪʠ ʠ ʧʦʥʠʤʘ-

ʥʠʷ ʣʠʯʥʦʡ ʮʝʥʥʦʩʪʠ ʩʦʮʠʘʣʴʥʦʛʦ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ 

ʧʦʚʝʜʝʥʠʷ. ʇʨʦʙʣʝʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʦʡ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʢʫʨʩʘʥʪʦʚ ʚ ʚʦʝʥʥʳʭ ʚʳʩʰʠʭ 

ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʮʝʣʳʤ ʨʷʜʦʤ ʩʦ-

ʮʠʘʣʴʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʭ ʠ ʥʘʫʯʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʧʨʝʜʧʦʩʳʣʦʢ.  

ʃʠʪʝʨʘʪʫʨʘ: 

1. ʂʘʥʢʝ ɺ.ɸ. ʵʪʠʢʘ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. ʪʝʦʨʠʷ 

ʤʦʨʘʣʠ ʙʫʜʫʱʝʛʦ. ï ʄ.: ʃʦʛʦʩ, 2003. ï 352 ʩ. 

2. ʄʘʢʝʝʚ ʉ.ɺ. ʊʝʭʥʦʢʨʘʪʠʷ: ʧʨʠʥʷʪʠʝ ʨʝʰʝ-

ʥʠʡ ʠ ʧʨʦʙʣʝʤʘ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ / ʌʠʣʦʩʦʬʠʷ ʠ ʙʫ-

ʜʫʱʝʝ ʮʠʚʠʣʠʟʘʮʠʠ: ʊʝʟʠʩʳ ʜʦʢʣʘʜʦʚ ʠ ʚʳʩʪʫʧʣʝ-

ʥʠʡ IV ʈʦʩʩʠʡʩʢʦʛʦ ʬʠʣʦʩʦʬʩʢʦʛʦ ʢʦʥʛʨʝʩʩʘ. ï ʄ.: 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʪʨʘʜʠ, 2005. ï 768 ʩ. 

3. ʌʦʢʠʥʘ ʅ.ʀ. ʉʦʮʠʘʣʴʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ: 

ʩʦʮʠʘʣʴʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʡ, ʣʦʛʠʢʦ-ʧʦʥʷʪʠʡʥʳʡ ʠ ʘʢ-

ʩʠʦʣʦʛʠʯʝʩʢʠʡ ʘʩʧʝʢʪʳ / ʌʠʣʦʩʦʬʠʷ ʠ ʙʫʜʫʱʝʝ ʮʠ-

ʚʠʣʠʟʘʮʠʠ: ʊʝʟʠʩʳ ʜʦʢʣʘʜʦʚ ʠ ʚʳʩʪʫʧʣʝʥʠʡ IV ʈʦʩ-

ʩʠʡʩʢʦʛʦ ʬʠʣʦʩʦʬʩʢʦʛʦ ʢʦʥʛʨʝʩʩʘ. ï ʄ.: ʉʦʚʨʝʤʝʥ-

ʥʳʝ ʪʝʪʨʘʜʠ, 2005. ï 768 ʩ. 

4. ʈʳʙʘʢʦʚ ɹ.ɸ. ʂʠʝʚʩʢʘʷ ʈʫʩʩʴ ʠ ʨʫʩʩʢʠʝ ʢʥʷ-

ʞʝʩʪʚʘ XII -XIII  ʚʚ. ï ʄ.: ʅʘʫʢʘ, 1982. ï 345 ʩ. 

5. ʀʚʘʥʦʚ ʄ.ɻ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʦʮʠʘʣʴʥʦʡ ʦʪ-

ʚʝʪʩʪʚʝʥʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʩʨʝʜʩʪʚʘʤʠ ʧʨʘʚʦʚʦʛʦ 

ʚʦʩʧʠʪʘʥʠʷ: ʜʠʩ. ... ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ. ʊʘʤʙʦʚʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɻ.ʈ. ɼʝʨʞʘ-

ʚʠʥʘ, ʊʘʤʙʦʚ, 2005. ï 279 ʩ. 

6. ɺʘʩʠʣʴʝʚ ʉ.ʅ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʦʮʠʘʣʴʥʦʡ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʫ ʢʫʨʩʘʥʪʦʚ ʚʦʝʥʥʦʛʦ ʚʫʟʘ ɺʘʩʠ-

ʣʴʝʚ ʉʝʨʛʝʡ ʅʠʢʦʣʘʝʚʠʯ, ʜʠʩ. ... ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ. ʂʦ-

ʩʪʨʦʤʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ 

ʅ.ɸ. ʅʝʢʨʘʩʦʚʘ, ʂʦʩʪʨʦʤʘ, 2006, ï 214 ʩ. 

 



32 ʅʘʮʠʦʥʘʣʴʥʘʷ ʘʩʩʦʮʠʘʮʠʷ ʫʯʝʥʳʭ (ʅɸʋ) # 5(32), 2017 

ȶ ȮȺȻȼȺȽȿ ȽȺȮȱȼɄȱȹȽȾȮȺȮȬȹȴɋ ȮȺȱȹȹȺȯȺ ȺȭȼȬȳȺȮȬȹȴɋ ȹȬ 

ȺȽȹȺȮȱ ȻȼȺɂȱȰȿȼȹȺ-ȺȻȱȼȬɂȴȺȹȹɇɁ ȸȱɁȬȹȴȳȸȺȮ 

ȺȼȯȬȹȴȳȬɂȴȴ ȽȬȸȺȽȾȺɋȾȱȷɈȹȺȵ ȻȺȳȹȬȮȬȾȱȷɈȹȺȵ 

ȰȱɋȾȱȷɈȹȺȽȾȴ  

ʊʠʤʦʰʝʚʩʢʠʡ ɺʣʘʜʠʤʠʨ ɸʣʝʢʩʝʝʚʠʯ 

ʢʫʨʩʦʚʦʡ ʦʬʠʮʝʨ-ʧʨʝʧʦʜʘʚʘʪʝʣʴ 2 ʬʘʢʫʣʴʪʝʪʘ ʙʦʝʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʌʠʣʠʘʣ ʚʦʝʥʥʦʛʦ ʫʯʝʙʥʦ-ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ɺʦʝʥʥʦ-ʚʦʟʜʫʰʥʳʭ ʩʠʣ 

çɺʦʝʥʥʦ-ʚʦʟʜʫʰʥʘʷ ʘʢʘʜʝʤʠʷè ʚ ʛ. ʏʝʣʷʙʠʥʩʢʝ 

ʊʝʨʝʱʝʥʢʦ ɽʚʛʝʥʠʡ ʉʝʨʛʝʝʚʠʯ 

ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʘʢʘʜʝʤʠʠ ʚʦʝʥʥʳʭ ʥʘʫʢ,  

ʧʨʦʬʝʩʩʦʨ ʘʢʘʜʝʤʠʠ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ, 

ʜʦʮʝʥʪ 3 ʢʘʬʝʜʨʳ ʪʘʢʪʠʢʠ ʠ ʦʙʱʝʚʦʝʥʥʳʭ ʜʠʩʮʠʧʣʠʥ 

ʌʠʣʠʘʣ ʚʦʝʥʥʦʛʦ ʫʯʝʙʥʦ-ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ɺʦʝʥʥʦ-ʚʦʟʜʫʰʥʳʭ ʩʠʣ 

çɺʦʝʥʥʦ-ʚʦʟʜʫʰʥʘʷ ʘʢʘʜʝʤʠʷè ʚ ʛ. ʏʝʣʷʙʠʥʩʢʝ 
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ɸʅʅʆʊɸʎʀʗ 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʩʪʦʨʠʦʛʨʘʬʠʷ ʩʪʘʥʦʚʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʛʦ ʚʦʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʇʦʢʘʟʘʥʳ ʧʨʦ-

ʮʝʜʫʨʥʦ-ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʤʝʭʘʥʠʟʤʳ ʘʥʘʣʠʟʘ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦʡ ʦʩʥʦʚʳ ʜʝʡʩʪʚʠʡ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʚʦʝʥʥʳʭ ʚʫʟʘʭ. ɺʳʷʚʣʝʥ ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʪʨʫʜʦʣʶʙʠʷ ʢʫʨʩʘʥʪʦʚ, ʩ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʛʦʪʦʚʥʦʩʪʴʶ ʢ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʶ. 

ABSTRACT 

In article the historiography of formation of the Russian military education is presented. Protsedurno-organ-

izational mechanisms of the analysis of a rough basis of actions trained in modern military high schools are shown. 

Insufficient level of working capacity and diligence of cadets, with certain readiness for self-education is revealed. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʝʨʠʦʜʳ ʨʘʟʚʠʪʠʷ, ʚʦʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʝ, ʧʦʟʥʘʚʘʪʝʣʴʥʘʷ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ, ʢʫʨʩʘʥʪ 

Keywords: the development seasons, military education, self-education, informative activity, the cadet 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʧʨʦʙʣʝʤʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘ-

ʥʠʷ ʚʦʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘ-

ʪʦʯʥʦ ʘʢʪʫʘʣʴʥʦʡ.  

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʚʦʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʥʘʯʘʣʦʩʴ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʩ ʚʦʝʥʥʳʭ ʨʝʬʦʨʤ ʇʝʪʨʘ I 

ʚ ʩʬʝʨʝ ʚʦʝʥʥʦʛʦ ʜʝʣʘ (ʥʘʯʘʣʘ XVIII ʚ.). ʕʪʦʪ ʧʝ-

ʨʠʦʜ ʩʯʠʪʘʝʪʩʷ ʜʘʪʦʡ ʩʦʟʜʘʥʠʷ ʨʝʛʫʣʷʨʥʦʡ ʘʨʤʠʠ ʚ 

ʈʦʩʩʠʠ ʠʟ ʧʦʩʪʦʷʥʥʦʛʦ ʨʫʩʩʢʦʛʦ ʚʦʡʩʢʘ.  

ɼʣʷ ʧʦʜʛʦʪʦʚʢʠ ʦʬʠʮʝʨʦʚ-ʩʧʝʮʠʘʣʠʩʪʦʚ (ʘʨ-

ʪʠʣʣʝʨʠʩʪʦʚ, ʚʦʝʥʥʳʭ ʠʥʞʝʥʝʨʦʚ, ʤʦʨʩʢʠʭ ʦʬʠʮʝ-

ʨʦʚ) ʦʪʢʨʳʚʘʣʠʩʴ ʩʧʝʮʠʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 

ʟʘʚʝʜʝʥʠʷ. ɺʩʝ ʦʥʠ ʠʤʝʣʠ ʦʜʥʦʦʙʨʘʟʥʫʶ ʤʦʜʝʣʴ 

ʦʙʫʯʝʥʠʷ ʙʫʜʫʱʠʭ ʦʬʠʮʝʨʦʚ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʪʝʦʨʝ-

ʪʠʯʝʩʢʦʡ ʦʪʨʘʙʦʪʢʠ ʫʯʝʙʥʳʭ ʚʦʧʨʦʩʦʚ, ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦʡ ʠʭ ʧʦʜʛʦʪʦʚʢʠ ʢ ʧʨʘʢʪʠʯʝʩʢʠʤ ʟʘʥʷʪʠʷʤ ʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺʘʞ-

ʥʦʝ ʤʝʩʪʦ ʚ ʩʠʩʪʝʤʝ ʦʙʫʯʝʥʠʷ ʚʦʝʥʥʦʛʦ ʩʧʝʮʠʘʣʠ-

ʩʪʘ ʪʦʛʦ ʚʨʝʤʝʥʠ ʟʘʥʠʤʘʣʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʧʦʜʛʦ-

ʪʦʚʢʘ. ʆʥʘ ʧʨʝʜʧʦʣʘʛʘʣʘ ʦʨʛʘʥʠʟʘʮʠʶ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʚ ʩʧʝʮʠʘʣʴʥʦ ʦʪʚʝʜʝʥʥʳʝ ʜʣʷ ʵʪʦʡ 

ʮʝʣʠ ʯʘʩʳ. ʇʨʠ ʵʪʦʤ ʧʦʜʨʘʟʫʤʝʚʘʣʦʩʴ, ʯʪʦ ʙʫʜʫʱʠʝ 

ʦʬʠʮʝʨʳ ʙʫʜʫʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʘʩʰʠʨʷʪʴ ʦʙʲʸʤ 

ʩʚʦʠʭ ʟʥʘʥʠʡ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʩʚʘʠʚʘʷ ʫʯʝʙʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʚʦ ʚʥʝʘʫʜʠʪʦʨʥʦʝ ʚʨʝʤʷ [3].  

ʆʜʥʘʢʦ ʩʢʦʨʦ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʤʘʪʝʨʠʘʣʴʥʘʷ 

ʙʘʟʘ, ʩʪʦʣʴ ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʦʣʞ-

ʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʚʦʝʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʥʝʜʘʚʥʦ 

ʩʦʟʜʘʥʥʳʭ ʚʦʝʥʥʳʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ, ʥʝ ʫʜʦ-

ʚʣʝʪʚʦʨʷʣʘ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʢʘʯʝ-

ʩʪʚʫ ʠʭ ʧʦʜʛʦʪʦʚʢʠ. 

ɺʦʟʥʠʢʘʶʱʠʝ ʧʨʦʪʠʚʦʨʝʯʠʷ ʚ ʚʦʝʥʥʦʤ ʦʙʨʘ-

ʟʦʚʘʥʠʠ ʩʦʭʨʘʥʠʣʠʩʴ ʜʦ ʧʨʘʚʣʝʥʠʷ ɸʣʝʢʩʘʥʜʨʝ II , 

ʢʦʪʦʨʳʡ ʧʨʝʜʧʨʠʥʠʤʘʣ ʧʦʧʳʪʢʠ ʠʩʧʨʘʚʠʪʴ ʩʫʱʝ-

ʩʪʚʫʶʱʝʝ ʥʘ ʪʦʪ ʤʦʤʝʥʪ ʚ ʘʨʤʠʠ ʧʦʣʦʞʝʥʠʝ. ʆʥ 

ʧʦʥʠʤʘʣ, ʯʪʦ ʩʦʟʨʝʣʘ ʦʩʪʨʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʨʦʯʥʦ 

ʤʝʥʷʪʴ ʩʠʩʪʝʤʫ ʦʙʫʯʝʥʠʷ ʙʫʜʫʱʠʭ ʦʬʠʮʝʨʦʚ. ʂ 

ʵʪʦʤʫ ʚʨʝʤʝʥʠ ɼ.ɸ. ʄʠʣʶʪʠʥ ʧʨʦʚʸʣ ʨʷʜ ʟʥʘʯʠʤʳʭ 
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ʨʝʬʦʨʤ ʚ ʩʬʝʨʝ ʚʦʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʩʦ-

ʟʜʘʥʠʷ ʩʠʣʴʥʦʡ ʠ ʦʙʨʘʟʦʚʘʥʥʦʡ ʘʨʤʠʠ. ɺ ʭʦʜʝ ʵʪʠʭ 

ʠʟʤʝʥʝʥʠʡ ʙʳʣʘ ʚ ʢʦʨʥʝ ʧʝʨʝʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʚʦ-

ʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʩʦʟʜʘʥʳ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ ʩ 

ʚʦʝʥʥʳʤ ʫʢʣʦʥʦʤ, ʥʘʧʨʠʤʝʨ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ 

ʛʠʤʥʘʟʠʠ, ʚʳʧʫʩʢʥʠʢʠ ʢʦʪʦʨʳʭ ʠʤʝʣʠ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʧʨʦʜʦʣʞʘʪʴ ʦʙʫʯʝʥʠʝ ʚ ʶʥʢʝʨʩʢʠʭ ʫʯʠʣʠʱʘʭ 

[3]. ʆʬʠʮʝʨʩʢʠʡ ʩʦʩʪʘʚ ʠʤʝʣ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫ-

ʯʘʪʴ ʥʝ ʪʦʣʴʢʦ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʧʦʜʛʦʪʦʚʢʫ, ʥʦ ʠ 

ʧʨʘʢʪʠʯʝʩʢʫʶ, ʪʝʤ ʩʘʤʳʤ ʩʦʚʝʨʰʝʥʩʪʚʫʷ ʚʦʝʥʥʳʝ 

ʫʤʝʥʠʷ. ʕʪʦ ʧʦʩʣʫʞʠʣʦ ʧʦʚʦʜʦʤ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʥʘ ʥʘʫʯʥʳʭ ʧʨʠʥʮʠʧʘʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʧʦ 

ʠʟʫʯʝʥʠʶ ʚʦʝʥʥʦʛʦ ʜʝʣʘ. ʆʩʦʙʦ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝ-

ʪʠʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʩʦʟʜʘʥʠʝ ʶʥʢʝʨʩʢʠʭ ʫʯʠʣʠʱ ʩʪʠ-

ʤʫʣʠʨʦʚʘʣʦ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʫʯʠʣʠʱ ʠ ʚʦʝʥʥʳʭ ʘʢʘ-

ʜʝʤʠʡ. ɺ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʚ ʥʠʭ, ʙʫʜʫʱʠʝ ʚʦʝʥ-

ʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ ʦʩʚʘʠʚʘʣʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʫʤʝʥʠʷ 

ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʪʘʢʪʠʯʝʩʢʠʭ ʤʘʥʸʚʨʦʚ, ʧʨʘʢʪʠʯʝ-

ʩʢʠʭ ʩʪʨʝʣʴʙ, ʘ ʪʘʢ ʞʝ ʜʨʫʛʠʭ ʪʘʢʪʠʯʝʩʢʠʭ ʠ ʩʪʨʘʪʝ-

ʛʠʯʝʩʢʠʭ ʚʦʝʥʥʳʭ ʜʝʡʩʪʚʠʡ. ɺ ʵʪʦ ʚʨʝʤʷ ʫʩʠʣʠʚʘ-

ʝʪʩʷ ʚʥʠʤʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚʘ ʢ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ 

ʜʫʭʦʚʥʦ-ʥʨʘʚʩʪʚʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʦʡʩʢ. 

ʂ ʥʘʯʘʣʫ ʇʝʨʚʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ ʩʠʩʪʝʤʘ ʚʦ-

ʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠ ʧʨʠʥʷʣʘ ʫʧʦʨʷʜʦʯʝʥ-

ʥʫʶ ʩʪʨʫʢʪʫʨʫ. ʆʥʘ ʩʪʘʣʘ ʦʜʥʦʦʙʨʘʟʥʦʡ, ʯʪʦ ʧʦʟʚʦ-

ʣʠʣʦ ʝʡ ʚʳʡʪʠ ʥʘ ʧʝʨʚʦʝ ʤʝʩʪʦ ʚ ʤʠʨʝ ʙʣʘʛʦʜʘʨʷ 

ʩʚʦʝʤʫ ʧʦʪʝʥʮʠʘʣʫ ʚ ʦʙʣʘʩʪʠ ʧʝʜʘʛʦʛʠʢʠ ʥʘʨʷʜʫ ʩ 

ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʧʦʜʛʦʪʦʚʢʠ ʚʦʝʥʥʳʭ ʩʧʝʮʠʘʣʠ-

ʩʪʦʚ.  

ɺʦ ʚʨʝʤʝʥʘ ʉʉʉʈ ʧʝʨʝʜ ʚʦʝʥʥʦ-ʫʯʝʙʥʳʤʠ ʟʘ-

ʚʝʜʝʥʠʷʤʠ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʥʦʚʳʝ, ʙʦʣʝʝ ʘʢʪʫʘʣʴ-

ʥʳʝ ʟʘʜʘʯʠ, ʢ ʢʦʪʦʨʳʤ ʜʦʙʘʚʠʣʦʩʴ ʥʨʘʚʩʪʚʝʥʥʦʝ, 

ʜʫʭʦʚʥʦʝ, ʤʦʨʘʣʴʥʦʝ ʠ ʧʘʪʨʠʦʪʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝ 

ʙʫʜʫʱʠʭ ʦʬʠʮʝʨʦʚ. ɺʳʧʦʣʥʝʥʠʝ ʜʘʥʥʳʭ ʟʘʜʘʯ 

ʥʘʭʦʜʠʣʦʩʴ ʥʘ ʦʩʦʙʦʤ ʢʦʥʪʨʦʣʝ. ʈʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ 

ʚʦʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʨʜʠʥʘʣʴʥʦ ʦʪʣʠʯʘʣʦʩʴ ʦʪ 

ʚʩʝʛʦ, ʯʪʦ ʙʳʣʦ ʧʨʝʞʜʝ, ʦʪ ʯʝʛʦ ʦʥʘ ʥʘʧʨʷʤʫʶ ʙʳʣʘ 

ʟʘʚʠʩʠʤʘ. ɺ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʩʪʘʥʦʚʣʝʥʠʷ ʉʦʚʝʪ-

ʩʢʦʡ ʚʣʘʩʪʠ ʩʪʘʚʠʪʩʷ ʟʘʜʘʯʘ ʢʘʨʜʠʥʘʣʴʥʦʛʦ ʠʟʤʝʥʝ-

ʥʠʷ ʩʠʩʪʝʤʳ ʠ ʩʦʜʝʨʞʘʥʠʷ ʧʦʜʛʦʪʦʚʢʠ ʢʦʤʘʥʜʥʦʛʦ 

ʩʦʩʪʘʚʘ ʥʦʚʦʡ ʘʨʤʠʠ, ʩ ʦʨʠʝʥʪʘʮʠʝʡ ʥʘ ʚʦʝʥʥʦ-ʧʦ-

ʣʠʪʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝ ʦʬʠʮʝʨʩʢʠʭ ʢʘʜʨʦʚ [3]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʤʦʞʥʦ ʚʳ-

ʜʝʣʠʪʴ ʜʚʘ ʧʝʨʠʦʜʘ: ʜʦʨʝʚʦʣʶʮʠʦʥʥʳʡ ʠ ʧʦʩʪʨʝʚʦ-

ʣʶʮʠʦʥʥʳʡ. ʇʨʠʯʸʤ ʧʝʨʠʦʜ ʜʦʨʝʚʦʣʶʮʠʦʥʥʦʡ 

ʈʦʩʩʠʠ ʦʟʥʘʤʝʥʦʚʘʥ ʟʘʢʨʳʪʠʝʤ ʚʩʝʭ ʚʦʝʥʥʦ-ʫʯʝʙ-

ʥʳʭ ʟʘʚʝʜʝʥʠʡ. ʀʤʝʥʥʦ ʙʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʙʳʣʘ ʧʦʣ-

ʥʦʩʪʴʶ ʫʪʨʘʯʝʥʘ ʠʤʝʶʱʘʷʩʷ ʩʠʩʪʝʤʘ ʚʦʝʥʥʦʛʦ ʦʙ-

ʨʘʟʦʚʘʥʠʷ. ɹʳʣʠ ʫʪʨʘʯʝʥʳ ʪʨʘʜʠʮʠʠ ʦʙʫʯʝʥʠʷ ʠ 

ʚʦʩʧʠʪʘʥʠʷ, ʘ ʚʤʝʩʪʝ ʩ ʵʪʠʤ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʧʦʪʝʥ-

ʮʠʘʣ ʠ ʤʘʪʝʨʠʘʣʴʥʘʷ ʙʘʟʘ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʧʨʠ-

ʰʣʦʩʴ ʩʦʟʜʘʚʘʪʴ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʫʶ ʩʠʩʪʝʤʫ ʚʦʝʥ-

ʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʘ ʯʪʦ ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴ-

ʥʦʝ ʚʨʝʤʷ. 

ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʥʝʠʟʙʝʞʥʦ ʧʨʠ-

ʚʦʜʠʪ ʢ ʚʦʟʨʘʩʪʘʥʠʶ ʦʙʲʸʤʘ ʟʥʘʥʠʡ, ʧʦʜʣʝʞʘʱʠʭ 

ʫʩʚʦʝʥʠʶ, ʧʦʚʳʰʝʥʠʶ ʪʨʝʙʦʚʘʥʠʡ ʢ ʫʨʦʚʥʶ ʦʙ-

ʝɦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ XXI  

ʚʝʢʝ ʩʠʩʪʝʤʘ ʚʦʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠ ʧʦʜʥʷ-

ʣʘʩʴ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ. ʇʦ ʢʘʯʝ-

ʩʪʚʫ ʧʦʜʛʦʪʦʚʢʠ ʚʦʝʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʦʥʘ ʥʘʯʠ-

ʥʘʝʪ ʟʘʥʠʤʘʪʴ ʣʠʜʠʨʫʶʱʝʝ ʤʝʩʪʦ ʚ ʤʠʨʝ. ɺ ʚʦʝʥ-

ʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʈʦʩʩʠʠ ʫʯʪʝʥʳ ʫʨʦʢʠ ʠʟ 

ʧʨʦʰʣʦʛʦ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʰʠʙʢʠ, ʜʦʧʫʱʝʥʥʳʝ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʨʝʬʦʨʤ [1, 3].  

ʉʦʚʨʝʤʝʥʥʦʝ ʚʦʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʚʩʝ ʘʩʧʝʢʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʢʫʨʩʘʥʪʫ ʠ ʦʬʠ-

ʮʝʨʫ. ʉʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʧʦʜ-

ʛʦʪʦʚʢʠ ʥʝ ʪʦʣʴʢʦ ʢʫʨʩʘʥʪʦʚ, ʥʦ ʠ ʦʬʠʮʝʨʩʢʦʛʦ 

ʢʦʨʧʫʩʘ, ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʩʧʦʩʦʙʳ ʠ ʩʨʝʜʩʪʚʘ ʦʨ-

ʛʘʥʠʟʘʮʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʥʘ ʥʘʫʯʥʦʡ ʦʩ-

ʥʦʚʝ. ʆʙʫʯʝʥʠʝ ʠʤʝʝʪ ʮʝʣʴʶ ʚʦʦʨʫʞʠʪʴ ʦʙʫʯʘʶ-

ʱʠʭʩʷ ʮʝʣʳʤ ʨʷʜʦʤ ʫʤʝʥʠʡ ʠ ʩʧʦʩʦʙʦʚ ʚʣʘʜʝʥʠʷ 

ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʫʤʝʥʠʷʤʠ. 

ɺ ʩʠʩʪʝʤʫ ʦʙʫʯʝʥʠʷ ʚʚʦʜʷʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ 

ʧʨʝʜʤʝʪʳ, ʠʟʫʯʘʝʪʩʷ ʥʦʚʦʝ ʦʨʫʞʠʝ ʠ ʚʦʝʥʥʘʷ ʪʝʭ-

ʥʠʢʘ, ʯʪʦ ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʢʫʨʩʘʥʪʦʚ. 

ɿʘʢʘʥʯʠʚʘʷ ʫʯʝʙʥʦʝ ʟʘʚʝʜʝʥʠʝ, ʦʥʠ ʧʨʠʦʙʨʝʪʘʶʪ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʫʤʝʥʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʦʩʚʦ-

ʝʥʠʷ ʥʦʚʦʛʦ ʚʦʦʨʫʞʝʥʠʷ, ʠʩʧʦʣʴʟʫʷ ʨʘʟʥʳʝ ʠʩʪʦʯ-

ʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʥʘʧʨʠʤʝʨ ʠʥʪʝʨʥʝʪ ʠ ʜʨʫʛʠʝ 

ʩʨʝʜʩʪʚʘ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʚʦʝʥʥʦʤ ʚʫʟʝ ʧʨʝʜʧʦ-

ʣʘʛʘʝʪ ʦʨʛʘʥʠʟʘʮʠʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʧʦʟʥʘʚʘʪʝʣʴ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʫʨʩʘʥʪʦʚ, ʢʘʢ ʥʘ ʫʯʝʙʥʳʭ ʟʘʥʷ-

ʪʠʷʭ, ʪʘʢ ʠ ʚ ʧʝʨʠʦʜ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ, ʪʦ 

ʝʩʪʴ ʚ ʧʨʦʮʝʩʩʝ ʧʨʠʦʙʨʝʪʝʥʠʷ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ ʥʘ 

ʦʩʥʦʚʝ ʦʩʚʦʝʥʥʳʭ, ʧʨʠʝʤʦʚ ʠ ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ. 

ʇʨʦʮʝʜʫʨʥʦ-ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʦʨʛʘʥʠ-

ʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʫʨʩʘʥʪʦʚ ʚ ʧʨʦʮʝʩʩʝ ʩʘʤʦʩʪʦ-

ʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʤʦʞʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴʩʷ ʢʘʢ ʩʘ-

ʤʠʤ ʢʫʨʩʘʥʪʦʤ, ʪʘʢ ʠ ʢʫʨʩʦʚʳʤ ʦʬʠʮʝʨʦʤ. ʏʪʦʙʳ 

ʝʝ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ, ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʠ ʧʦʥʠʤʘʪʴ, 

ʯʪʦ ʤʝʭʘʥʠʟʤ ʣʶʙʦʛʦ ʜʝʡʩʪʚʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʟʥʘ-

ʚʘʪʝʣʴʥʦʛʦ, ʩʣʘʛʘʝʪʩʷ ʠʟ ʦʧʝʨʘʮʠʡ, ʦʩʚʦʝʥʠʝ ʢʦʪʦ-

ʨʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ 

ʘʥʘʣʠʟʘ ʜʝʡʩʪʚʠʡ [2, 3]. 

ʏʪʦʙʳ ʥʘʫʯʠʪʴ ʢʫʨʩʘʥʪʦʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳ-

ʧʦʣʥʷʪʴ ʣʶʙʳʝ ʫʯʝʙʥʳʝ ʜʝʡʩʪʚʠʷ, ʥʝʦʙʭʦʜʠʤʦ, 

ʯʪʦʙʳ ʦʥʠ ʦʩʚʦʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝ-

ʥʠʷ ʯʝʪʳʨʝʭ ʪʠʧʦʚ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦʡ ʦʩʥʦʚʳ ʜʝʡ-

ʩʪʚʠʡ. ʇʝʨʚʳʡ ʪʠʧ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʧʦʣʥʳʤ ʩʦ-

ʩʪʘʚʦʤ ʦʨʠʝʥʪʠʨʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʜʣʘʛʘʶʪʩʷ ʢʫʨʩʘʥ-

ʪʘʤ, ʧʨʠ ʵʪʦʤ ʨʝʟʫʣʴʪʘʪ ʵʪʠʭ ʜʝʡʩʪʚʠʡ ʠʟʚʝʩʪʝʥ, ʥʦ 

ʫʢʘʟʘʥʠʷ ʢʘʢ ʠʭ ʚʳʧʦʣʥʷʪʴ ʦʪʩʫʪʩʪʚʫʶʪ. 

ʆʨʠʝʥʪʠʨʦʚʦʯʥʘʷ ʦʩʥʦʚʘ ʜʝʡʩʪʚʠʡ ʚʪʦʨʦʛʦ 

ʪʠʧʘ ʩʦʜʝʨʞʠʪ ʦʙʨʘʟʮʳ ʚʳʧʦʣʥʝʥʠʷ ʜʝʡʩʪʚʠʡ ʠ 

ʫʢʘʟʘʥʠʷ ʢʘʢ ʠʭ ʚʳʧʦʣʥʷʪʴ. ʆʨʠʝʥʪʠʨʦʚʦʯʥʘʷ ʦʩ-

ʥʦʚʘ ʜʝʡʩʪʚʠʡ ʪʨʝʪʴʝʛʦ ʪʠʧʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʳʷʚʣʝ-

ʥʠʝ çʦʧʦʨʥʳʭ ʪʦʯʝʢè ʦʧʝʨʘʮʠʡ, ʠʟ ʢʦʪʦʨʳʭ ʩʣʘʛʘ-

ʶʪʩʷ ʟʘʜʘʥʥʳʝ ʫʩʣʦʚʠʷ ʚʳʧʦʣʥʝʥʠʷ ʜʝʡʩʪʚʠʡ. ɼʝʡ-

ʩʪʚʠʷ ʪʨʝʪʴʝʛʦ ʪʠʧʘ ʙʦʣʝʝ ʩʣʦʞʥʳʝ, ʢʫʨʩʘʥʪʳ ʠʭ 

ʤʦʛʫʪ ʚʳʧʦʣʥʠʪʴ, ʝʩʣʠ ʦʩʚʦʷʪ ʦʨʠʝʥʪʠʨʦʚʦʯʥʫʶ 

ʦʩʥʦʚʫ ʜʝʡʩʪʚʠʡ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʪʠʧʦʚ [1, 4]. 

ʏʝʪʚʝʨʪʳʡ ʪʠʧ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦʡ ʦʩʥʦʚʳ ʜʝʡ-

ʩʪʚʠʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʤ, ʯʪʦ ʢʫʨʩʘʥʪʫ ʜʘʝʪʩʷ 

ʧʦʣʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʨʠʝʥʪʠʨʦʚ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝ-

ʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʫʩʧʝʰʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʜʝʡʩʪʚʠʡ, 

ʥʦ ʠ ʩʢʦʨʦʩʪʴ ʠʭ ʚʳʧʦʣʥʝʥʠʷ. ʕʪʠ ʦʨʠʝʥʪʠʨʳ 

ʠʤʝʶʪ ʤʝʩʪʦ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʦʚʦʢʫʧʥʦʩʪʠ ʣʦʛʠ-

ʯʝʩʢʠʭ ʜʝʡʩʪʚʠʡ, ʩ ʢʦʪʦʨʳʤʠ ʦʙʫʯʘʶʱʠʝʩʷ ʠʤʝʶʪ 

ʜʝʣʦ ʥʝ ʯʘʩʪʦ. 
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ɺʩʝ ʯʝʪʳʨʝ ʪʠʧʘ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʭ ʜʝʡʩʪʚʠʡ 

ʚʟʘʠʤʦʩʚʷʟʘʥʳ, ʫʩʧʝʰʥʦʩʪʴ ʠʭ ʦʩʚʦʝʥʠʷ ʦʧʨʝʜʝ-

ʣʷʝʪ ʢʘʯʝʩʪʚʦ ʚʳʧʦʣʥʝʥʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ 

ʚʦ ʚʥʝʫʯʝʙʥʦʝ ʚʨʝʤʷ. 

ʋʩʧʝʰʥʦʝ ʦʩʚʦʝʥʠʝ ʢʫʨʩʘʥʪʘʤʠ ʩʧʦʩʦʙʦʚ ʚʳ-

ʧʦʣʥʝʥʠʷ ʜʝʡʩʪʚʠʡ ʦʩʦʙʝʥʥʦ ʚ ʜʝʡʩʪʚʠʠ ʪʨʝʪʴʝʛʦ 

ʪʠʧʘ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʤʥʦʛʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʣʠʯʥʦʩʪʥʳʤʠ. ʅʘʧʨʠʤʝʨ, ʢʘʯʝʩʪʚʦ ʚʳʧʦʣʥʷ-

ʝʤʳʭ ʜʝʡʩʪʚʠʡ ʠ ʦʧʝʨʘʮʠʡ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʠʭ 

ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʶ, ʦʪ ʠʭ ʪʨʫʜʦʣʶʙʠʷ 

ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. 

ʀʟʫʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʣʠʪʝʨʘʪʫʨʳ, 

ʥʘʙʣʶʜʝʥʠʝ, ʦʧʨʦʩ ʢʫʨʩʘʥʪʦʚ, ʠʟʫʯʝʥʠʝ ʩʫʙʲʝʢʪ-

ʥʳʭ ʢʘʯʝʩʪʚ ʢʫʨʩʘʥʪʦʚ, ʧʦʟʚʦʣʷʪ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʠ 

ʢʫʨʩʦʚʦʤʫ ʦʬʠʮʝʨʫ ʧʣʘʥʠʨʦʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ 

ʨʘʙʦʪʫ ʚ ʧʝʨʠʦʜ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʢʫʨʩʘʥ-

ʪʦʚ. ʂʫʨʩʘʥʪʘʤ ʧʨʝʜʣʦʞʝʥʳ ʜʚʘ ʪʝʩʪʘ, ʧʝʨʚʳʡ ï ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʠʭ ʪʨʫʜʦʣʶʙʠʷ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʚʪʦ-

ʨʦʡ ï ʜʣʷ ʘʥʘʣʠʟʘ ʩʧʦʩʦʙʥʦʩʪʠ ʢʫʨʩʘʥʪʦʚ ʢ ʩʘʤʦʦʙ-

ʨʘʟʦʚʘʥʠʶ ʠ ʩʘʤʦʨʘʟʚʠʪʠʶ. ʅʝ ʠʟʫʯʠʚ ʵʪʠʭ ʢʘʯʝʩʪʚ 

ʣʠʯʥʦʩʪʠ, ʪʨʫʜʥʦ ʧʣʘʥʠʨʦʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴ-

ʥʦʡ ʨʘʙʦʪʳ ʢʫʨʩʘʥʪʦʚ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʭ ʟʘʜʘʥʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʤʷ ʪʠʧʘʤʠ 

ʦʨʠʝʥʪʠʨʦʚʦʯʥʦʡ ʦʩʥʦʚʳ ʜʝʡʩʪʚʠʡ [1, 4]. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘ-

ʟʘʣʠ, ʯʪʦ ʪʦʣʴʢʦ ʦʢʦʣʦ 20 % ʨʝʩʧʦʥʜʝʥʪʦʚ, ʠʟ ʯʠʩʣʘ 

ʦʧʨʦʰʝʥʥʳʭ (100 ʯʝʣʦʚʝʢ) çʥʘʭʦʜʷʪʩʷè ʥʘ ʩʨʝʜʥʝʤ 

ʫʨʦʚʥʝ ʪʨʫʜʦʣʶʙʠʷ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. ʋ ʦʩʪʘʣʴ-

ʥʳʭ ʵʪʦ ʢʘʯʝʩʪʚʦ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝ ʩʧʦʩʦʙʥʦʩʪʴ ʠ 

ʛʦʪʦʚʥʦʩʪʴ ʢʫʨʩʘʥʪʦʚ ʦʩʫʱʝʩʪʚʣʷʪʴ ʫʯʝʙʥʦ-ʧʦʟʥʘ-

ʚʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʚ ʧʦʣʥʦʤ ʦʙʲʸʤʝ ʦʮʝʥʠʚʘ-

ʣʦʩʴ ʢʘʢ ʥʠʟʢʦʝ ʠʣʠ ʦʯʝʥʴ ʥʠʟʢʦʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʦʢʦʣʦ 80 % ʨʝʩʧʦʥʜʝʥʪʦʚ, ʠʟ ʯʠʩʣʘ ʦʧʨʦʰʝʥʥʳʭ, 

ʠʤʝʶʪ ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʪʨʫʜʦʣʶʙʠʷ ʠ ʨʘʙʦ-

ʪʦʩʧʦʩʦʙʥʦʩʪʠ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʟʚʦʣʠʣʠ ʚʳʜʝʣʠʪʴ ʠ ʦʧʨʝʜʝʣʠʪʴ ʧʨʦʮʝʜʫʨʥʦ-ʦʨ-

ʛʘʥʠʟʘʮʠʦʥʥʳʝ ʤʝʭʘʥʠʟʤʳ ʘʥʘʣʠʟʘ ʦʨʠʝʥʪʠʨʦʚʦʯ-

ʥʦʡ ʦʩʥʦʚʳ ʜʝʡʩʪʚʠʡ ʦʙʫʯʘʶʱʠʭʩʷ ʥʘ ʩʦʚʨʝʤʝʥ-

ʥʦʤ ʵʪʘʧʝ, ʦʩʥʦʚʥʳʤʠ ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ: ʤʝʭʘʥʠʟʤ 

ʵʣʠʤʠʥʠʨʦʚʘʥʠʷ, ʛʨʘʬʠʯʝʩʢʠʡ, ʬʫʥʢʮʠʦʥʘʣʴʥʦ-

ʩʪʦʠʤʦʩʪʥʳʡ, ʵʢʦʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ, ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʳʡ, , ʜʠʥʘʤʠʢʦ-ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʡ, ʥʘʙʣʶʜʘʪʝʣʴʥʦ-ʦʮʝʥʦʯʥʳʡ, ʜʝʪʘʣʴʥʦ-

ʦʙʦʙʱʘʶʱʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʠʩʘʥʥʳʝ ʚʳʰʝ ʨʝʟʫʣʴʪʘʪʳ 

ʧʨʦʚʝʜʸʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʫʪʦʯʥʠʪʴ 

ʟʘʜʘʯʠ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʢʫʨ-

ʩʦʚʳʭ ʦʬʠʮʝʨʦʚ ʧʦ ʫʣʫʯʰʝʥʠʶ ʪʘʢʠʭ ʢʘʯʝʩʪʚ ʣʠʯ-

ʥʦʩʪʠ ʢʫʨʩʘʥʪʦʚ, ʢʘʢ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʪʨʫʜʦ-

ʣʶʙʠʝ ʚ ʧʨʦʮʝʩʩʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʧʨʠ ʚʳ-

ʧʦʣʥʝʥʠʠ ʟʘʜʘʥʠʡ. ʇʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʠʟʫʯʝʥʠʝ 

ʤʦʪʠʚʘʮʠʠ ʫʯʝʥʠʷ ʢʫʨʩʘʥʪʦʚ, ʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʳʭ ʠʥʪʝʨʝʩʦʚ, ʧʦʤʦʛʫʪ ʚʳʷʚʠʪʴ ʣʠʯʥʦʩʪʥʳʝ ʧʨʝʜ-

ʧʦʯʪʝʥʠʷ, ʧʦʪʨʝʙʥʦʩʪʠ ʦʙʫʯʘʝʤʳʭ, ʪʝʤ ʩʘʤʳʤ ʧʦ-

ʚʳʩʠʪʴ ʠʭ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʪʨʫʜʦʣʶʙʠʝ. 
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ɸʅʅʆʊɸʎʀʗ 
ʇʨʠʚʦʜʷʪʩʷ ʩʚʝʜʝʥʠʷ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʟʘʧʘʩʦʚ ʜʨʝʚʝʩʠʥʳ ʜʣʷ ʦʩʥʦʚʥʳʭ ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ ʚ 

ʣʝʩʘʭ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ɼʘʥʘ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʜʝʧʦʥʠʨʦʚʘʥʠʷ ʫʛʣʝʨʦʜʘ ʠ ʧʨʦʜʫʮʠʨʦʚʘ-

ʥʠʷ ʢʠʩʣʦʨʦʜʘ ʦʩʥʦʚʥʳʤʠ ʣʝʩʦʦʙʨʘʟʫʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʧʨʝʜʝʣʝʥ ʵʢʦʣʦʛʠʯʝʩʢʠʡ 

ʫʱʝʨʙ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʦʪ ʧʨʷʤʳʭ ʚʳʙʨʦʩʦʚ ʦʪ ʧʨʦʮʝʩʩʦʚ ʛʦʨʝʥʠʷ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. 

 

ABSTRACT 

Provides information on the distribution of reserves of timber for major forest tree species in the forests of 

the Rostov region. Gives an environmental-economic evaluation of carbon sequestration and production of oxygen 

the main tree species of the Rostov region. Defined ecological damage to the environment from direct emission 

from combustion processes of forest plantations. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʩʥʳʝ ʥʘʩʘʞʜʝʥʠʷ, ʜʝʧʦʥʠʨʦʚʘʥʠʝ ʫʛʣʝʨʦʜʘ, ʵʤʠʩʩʠʷ ʢʠʩʣʦʨʦʜʘ, ʣʝʩʥʳʝ ʧʦʞʘʨʳ, 

ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʫʱʝʨʙ. 

Keywords: forest plantations, carbon sequestration, emission of oxygen, forest fires, ecological damage 

 

ʃʶʙʦʡ ʧʦʞʘʨ ʦʢʘʟʳʚʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷ-

ʥʠʝ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʠ ʠʟʤʝʥʷʝʪ ʛʨʘʥʠʮʳ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʠʰʠ, 

ʫʩʣʦʚʠʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ. ɼʠʘʧʘ-

ʟʦʥ ʚʣʠʷʥʠʷ ʦʪʜʝʣʴʥʳʭ ʧʦʞʘʨʦʚ ʥʘ ʧʘʨʘʤʝʪʨʳ ʆʉ 

ʦʯʝʥʴ ʰʠʨʦʢ [1,2].  

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʛʣʦʱʝʥʠʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ (ʜʝʧʦ-

ʥʠʨʦʚʘʥʠʝ ʫʛʣʝʨʦʜʘ) ʠ ʚʳʜʝʣʝʥʠʠ ʢʠʩʣʦʨʦʜʘ (ʧʨʦ-

ʜʫʮʠʨʦʚʘʥʠʝ ʆ2). ʆʜʥʘʢʦ ʧʨʠ ʧʦʞʘʨʝ ʣʝʩʥʳʝ 

ʥʘʩʘʞʜʝʥʠʷ ʩʘʤʠ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʟʘʛʨʷʟʥʝ-

ʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʵʤʠʩʩʠʷ ʉʆ2), ʧʦʵʪʦʤʫ 

ʧʨʦʚʝʜʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʣʝʩ-

ʥʳʭ ʧʦʞʘʨʦʚ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʚʠʜʦʤ ʨʘʙʦʪ ʚ 

ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [3-5]. 

ɺ ʪʘʙʣ. 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʚʝʜʝʥʠʷ ʧʦ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʶ ʟʘʧʘʩʦʚ ʜʨʝʚʝʩʠʥʳ ʧʦ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʧʦʨʦ-

ʜʘʤ ʠ ʛʨʫʧʧʘʤ ʚʦʟʨʘʩʪʘ ʚ ʣʝʩʥʠʯʝʩʪʚʘʭ ʈʦʩʪʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ. ɼʣʷ ʨʘʩʯʝʪʘ ʩʫʤʤʘʨʥʦʡ ʙʠʦʤʘʩʩʳ ʚ ʧʝʨʝ-

ʩʯʝʪʝ ʥʘ ʫʛʣʝʨʦʜ (ʜʝʧʦʥʠʨʦʚʘʥʠʝ ʫʛʣʝʨʦʜʘ) ʠ ʩʫʤ-

ʤʘʨʥʫʶ ʙʠʦʤʘʩʩʫ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʢʠʩʣʦʨʦʜ (ʧʨʦʜʫ-

ʮʠʨʦʚʘʥʠʝ ʢʠʩʣʦʨʦʜʘ), ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ ʤʝʪʦʜʠʢʦʡ 

ʄ.ʃ. ɻʠʪʘʨʩʢʦʛʦ [6,7], ʨʘʩʩʯʠʪʘʣʠ ʫʜʝʣʴʥʳʡ ʟʘʧʘʩ 

ʥʘʩʘʞʜʝʥʠʡ, ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʟʘʧʘʩʘ ʥʘʩʘʞʜʝʥʠʡ ʢ 

ʧʣʦʱʘʜʠ, ʧʦʢʨʳʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ.  
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ʊʘʙʣʠʮʘ 1 

ʋʜʝʣʴʥʳʡ ʟʘʧʘʩ ʥʘʩʘʞʜʝʥʠʡ ʜʣʷ ʦʩʥʦʚʥʳʭ ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʤ3/ʛʘ 

ʇʦʨʦʜʘ ʄʦʣʦʜʥʷʢʠ ʉʨʝʜʥʝʚʦʟʨʘʩʪʥʳʝ ʇʨʠʩʧʝʚʘʶʱʠʝ 
ʉʧʝʣʳʝ ʠ ʧʝ-

ʨʝʩʪʦʡʥʳʝ 

ʉʦʩʥʘ  53,35 150,37 - - 

ɼʫʙ ʚʳʩʦʢʦʩʪʚʦʣʴ-

ʥʳʡ 
88,23 101,12 - - 

ɼʫʙ ʥʠʟʢʦʩʪʚʦʣʴʥʳʡ 16,67 75,64 114,54 117,65 

ʗʩʝʥʴ  33,3 93,75 91,89 84,61 

ʇʨʦʯʠʝ ʪʚʝʨʜʦʩʪʚʦʣʴ-

ʥʳʝ 
28 69,6 81,82 98,04 

ʆʩʠʥʘ  50 180 100 120 

ʊʦʧʦʣʴ  7,69 114,28 180 210 

ʇʨʦʯʠʝ ʤʷʛʢʦʩʪʚʦʣʴ-

ʥʳʝ 
26,6 150 162,5 143,64 

 

ʇʨʦʚʝʜʝʥʥʘʷ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʧʦʢʘʟʳ-

ʚʘʝʪ, ʯʪʦ ʣʝʩʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

ʧʦ ʦʩʥʦʚʥʳʤ ʣʝʩʦʦʙʨʘʟʫʶʱʠʤ ʧʦʨʦʜʘʤ ʜʝʧʦʥʠ-

ʨʫʶʪ 1119,76 ʪʦʥʥʳ ʫʛʣʝʨʦʜʘ ʠ ʧʨʦʜʫʮʠʨʫʶʪ 

3163,27 ʪʦʥʥʳ ʢʠʩʣʦʨʦʜʘ (ʪʘʙʣ.2).  

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʜʝʧʦʥʠʨʦʚʘʥʠʷ ʫʛʣʝ-

ʨʦʜʘ ʠ ʧʨʦʜʫʮʠʨʦʚʘʥʠʷ ʢʠʩʣʦʨʦʜʘ ʣʝʩʥʳʤʠ ʥʘʩʘʞ-

ʜʝʥʠʷʤʠ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʚʦʜʠʣʘʩʴ ʤʝʪʦ-

ʜʘʤʠ ʦʮʝʥʢʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʧʨʠʥʮʠʧʘʭ, ʨʝʢʦʤʝʥ-

ʜʦʚʘʥʥʳʭ ʆʆʅ ʠ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʫʩʣʦʚʠʷʤ 

ʈʦʩʩʠʠ. ɺ ʨʘʩʯʸʪʘʭ ʧʨʠʥʠʤʘʣʦʩʴ, ʯʪʦ ʩʪʦʠʤʦʩʪʴ ʜʝ-

ʧʦʥʠʨʦʚʘʥʠʷ ʫʛʣʝʨʦʜʘ ʩʦʩʪʘʚʣʷʝʪ 260 ʨʫʙ./ʪ, ʩʪʦʠ-

ʤʦʩʪʴ ʧʨʦʜʫʮʠʨʦʚʘʥʠʷ ʢʠʩʣʦʨʦʜʘ 3 ʨʫʙ./ʪ [8]. 

ɺ ʪʘʙʣ.3 ʜʘʥʘ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʜʝʧʦʥʠʨʦ-

ʚʘʥʥʦʛʦ ʫʛʣʝʨʦʜʘ ʠ ʧʨʦʜʫʮʠʨʦʚʘʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ 

ʦʩʥʦʚʥʳʤʠ ʣʝʩʦʦʙʨʘʟʫʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ʜʝʨʝʚʴʝʚ 

ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʧʨʠʚʝʜʸʥʥʳʭ 

ʜʘʥʥʳʭ ʦʙʱʘʷ ʩʪʦʠʤʦʩʪʴ ʜʝʧʦʥʠʨʦʚʘʥʥʦʛʦ ʥʘʩʘʞ-

ʜʝʥʠʷʤʠ ʫʛʣʝʨʦʜʘ ï 291,138 ʪʳʩ. ʨʫʙ. ʠ ʧʨʦʜʫʮʠʨʦ-

ʚʘʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ 9489,81 ʨʫʙ.  
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ʊʘʙʣʠʮʘ 2 

ʆʮʝʥʢʘ ʜʝʧʦʥʠʨʦʚʘʥʠʷ ʫʛʣʝʨʦʜʘ ʠ ʧʨʦʜʫʮʠʨʦʚʘʥʠʷ ʢʠʩʣʦʨʦʜʘ ʦʩʥʦʚʥʳʤʠ ʣʝʩʦʦʙʨʘʟʫʶʱʠʤʠ 

ʧʦʨʦʜʘʤʠ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

ʇʦʨʦʜʳ 

ʄʘʩʩʘ, ʪʦʥʥ  

ʋʛʣʝʨʦʜ  ʂʠʩʣʦʨʦʜ  

ʄʦ-

ʣʦʜʥʷ-

ʢʠ  

ʉʨʝʜʥʝ-

ʚʦʟʨʘʩʪ-

ʥʳʝ  

ʇʨʠʩʧʝ-

ʚʘ-ʁʱʠʝ  

ʉʧʝ-

ʣʳʝ ʠ 

ʧʝʨʝ-

ʩʪʦʡ-

ʥʳʝ  

ʄʦ-

ʣʦʜ-

ʥʷʢʠ  

ʉʨʝʜʥʝ-

ʚʦʟʨʘʩʪ-

ʥʳʝ  

ʇʨʠʩʧʝ-

ʚʘʶʱʠʝ  

ʉʧʝ-

ʣʳʝ ʠ 

ʧʝʨʝ-

ʩʪʦʡ-

ʥʳʝ  

ʆʩʥʦʚʥʳʝ ʣʝʩʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ 

ʉʦʩʥʘ 11,60 26,46 - - 31,79 72,50 - - 

ɼʫʙ ʚʳʩʦ-

ʢʦʩʪʚʦʣʴ-

ʥʳʡ 

70,23 51,05 - - 192,43 139,88 - - 

ɼʫʙ ʥʠʟ-

ʢʦʩʪʚʦʣʴ-

ʥʳʡ 

9,131 49,58 69,47 74,82 25,02 135,85 190,34 205,02 

ʗʩʝʥʴ  16,42 43,45 42,08 38,75 42,245 119,06 115,31 106,18 

ʇʨʦʯʠʝ 

ʪʚʝʨʜʦ-

ʩʪʚʦʣʴ-

ʥʳʝ 

17,92 34,76 40,95 51,03 49,10 95,25 112,205 139,82 

ʆʩʠʥʘ  19,175 56,7 34,1 36,3 52,54 155,36 93,43 99,46 

ʊʦʧʦʣʴ  2,95 35,99 61,38 63,525 8,08 98,635 168,18 174,06 

ʇʨʦʯʠʝ 

ʤʷʛʢʦ-

ʩʪʚʦʣʴ-

ʥʳʝ 

10,135 50,25 54,44 48,12 27,77 137,685 149,16 131,85 

ɺʩʝʛʦ  156,561 348,24 302,42 310,545 428,975 1049,28 828,625 856,39 

ʀʪʦʛʦ: 1119,76 3163,27 

 

ʊʘʙʣʠʮʘ 3 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʜʝʧʦʥʠʨʦʚʘʥʠʷ ʫʛʣʝʨʦʜʘ ʠ ʧʨʦʜʫʮʠʨʦʚʘʥʠʷ ʢʠʩʣʦʨʦʜʘ ʣʝʩʘʤʠ ʈʦʩʪʦʚ-

ʩʢʦʡ ʦʙʣʘʩʪʠ 

ʇʦʨʦʜʳ 

ʉʪʦʠʤʦʩʪʴ  

ʋʛʣʝʨʦʜ, ʨʫʙ.  ʂʠʩʣʦʨʦʜ, ʨʫʙ.  

ʄʦʣʦʜ-
ʥʷʢʠ  

ʉʨʝʜʥʝ-
ʚʦʟʨʘʩʪ-
ʥʳʝ  

ʇʨʠʩʧʝ-
ʚʘ-ʁ
ʱʠʝ  

ʉʧʝ-
ʣʳʝ ʠ 
ʧʝʨʝ-
ʩʪʦʡ-
ʥʳʝ  

ʄʦ-
ʣʦʜʥʷ-
ʢʠ  

ʉʨʝʜʥʝ-
ʚʦʟʨʘʩʪ-
ʥʳʝ  

ʇʨʠʩʧʝ-
ʚʘ-ʁ
ʱʠʝ  

ʉʧʝ-
ʣʳʝ ʠ 
ʧʝʨʝ-
ʩʪʦʡ-
ʥʳʝ  

ʆʩʥʦʚʥʳʝ ʣʝʩʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ 

ʉʦʩʥʘ  3016 6879,6 - - 95,37 217,5 - - 

ɼʫʙ ʚʳʩʦ-
ʢʦʩʪʚʦʣʴ-
ʥʳʡ 

18259,8 13273 - - 577,29 419,64 - - 

ɼʫʙ ʥʠʟʢʦ-
ʩʪʚʦʣʴʥʳʡ 

2374,06 12890,8 18062,2 19453,2 75,06 407,55 571,02 615,06 

ʗʩʝʥʴ  4269,2 11297 10940,8 10075 126,74 357,18 345,93 318,54 

ʇʨʦʯʠʝ 
ʪʚʝʨʜʦ-
ʩʪʚʦʣʴʥʳʝ 

4659,2 9037,6 10647 13267,8 147,3 285,75 366,62 419,46 

ʆʩʠʥʘ  4985,5 14742 8866 9438 157,62 466,08 280,29 298,38 

ʊʦʧʦʣʴ  767 9357,4 15958,8 16516,5 24,24 295,91 504,54 522,18 

ʇʨʦʯʠʝ 
ʤʷʛʢʦ-
ʩʪʚʦʣʴʥʳʝ 

2635,1 13065 14154,4 12511,2 83,31 413,06 447,48 395,55 

ʀʪʦʛʦ: 40705,86 90542,4 78629,2 80741,7 1286,925 3147,84 2485,87 2569,17 

ɺʩʝʛʦ: 291137,6 9489,81 
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ʉʨʝʜʥʷʷ ʧʣʦʱʘʜʴ ʧʦʞʘʨʘ ʚ 2015 ʛʦʜʫ ʩʦʩʪʘ-

ʚʠʣʘ 213,3 ʛʘ, ʧʨʠʯʝʤ ʧʣʦʱʘʜʴ, ʧʨʦʡʜʝʥʥʘʷ ʥʠʟʦ-

ʚʳʤ ʧʦʞʘʨʦʤ, ʨʘʚʥʘ 51,5 ʛʘ, ʚʝʨʭʦʚʳʤ ï 160,6 ʛʘ. 

ʆʩʥʦʚʥʘʷ ʚʳʛʦʨʝʚʰʘʷ ʧʦʨʦʜʘ - ʩʦʩʥʘ ʩʨʝʜʥʝʚʦʟ-

ʨʘʩʪʥʘʷ (ʧʦ ʜʘʥʥʳʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʠʨʦʜʥʳʭ ʨʝ-

ʩʫʨʩʦʚ ʠ ʵʢʦʣʦʛʠʠ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ). 

ʄʘʩʩʘ ʩʛʦʨʝʚʰʝʡ ʜʨʝʚʝʩʠʥʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

ʧʨʦʠʟʚʝʜʝʥʠʝ ʟʘʧʘʩʘ ʩʛʦʨʝʚʰʝʡ ʧʦʨʦʜʳ (ʤ3) ʠ ʧʣʦʪ-

ʥʦʩʪʠ ʧʦʨʦʜʳ (ʢʛ/ʤ3). 

ʈʘʩʩʯʠʪʘʝʤ ʤʘʩʩʫ ʩʛʦʨʝʚʰʝʡ ʩʦʩʥʳ:  

27000 ʛʘ ð 4,03Ŀ106 

212,1 ʛʘ ð ʍ, 

ʛʜʝ ʭ ï ʦʙʲʝʤ ʚʳʛʦʨʝʚʰʝʡ ʜʨʝʚʝʩʠʥʳ, ʨʘʚʝʥ 

31657,89 ʤ3. 

ʊʦʛʜʘ ʤʘʩʩʘ ʨʘʚʥʘ 31657,89 ʤ3 Ŀ 520 ʢʛ/ʤ3 = 

16462,1Ŀ103 ʠʣʠ 16462,1 ʪ, 

ʛʜʝ 520 ʢʛ/ʤ3 ï ʧʣʦʪʥʦʩʪʴ ʜʨʝʚʝʩʠʥʳ ʧʦʨʦʜʳ 

ʩʦʩʥʘ. 

ʄʘʩʩʘ ʜʦʩʪʫʧʥʦʡ ʜʣʷ ʛʦʨʝʥʠʷ ʜʨʝʚʝʩʠʥʳ ʨʘʚʥʘ 

16462,1ʪ/212,1ʛʘ = 77,61 ʪ/ʛʘ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʦʩʚʝʥʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ 

ʫʱʝʨʙ ʦʪ ʥʝ ʧʦʛʣʦʱʝʥʥʦʛʦ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠ ʥʝ 

ʚʳʜʝʣʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʦʪ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʩʦʩʪʘ-

ʚʠʣ: 

ʉʉʆ2 = 77,61Ŀ0,352Ŀ0,5 = 13,65 ʪ 

ʉʆ2 = 77,61Ŀ0,352Ŀ1,37 = 37,43 ʪ. 

ʋʱʝʨʙ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜ-

ʥʦʡ ʩʨʝʜʳ ʧʨʦʜʫʢʪʘʤʠ ʛʦʨʝʥʠʷ, ʚʳʜʝʣʷʶʱʠʤʠʩʷ ʚʦ 

ʚʨʝʤʷ ʣʝʩʥʦʛʦ ʧʦʞʘʨʘ, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʩʣʝʜʫʶ-

ʱʠʤ ʯʝʪʳʨʝʤ ʚʠʜʘʤ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʚʳʜʝ-

ʣʷʶʱʠʤʩʷ ʚ ʚʦʟʜʫʭ ʧʨʠ ʛʦʨʝʥʠʠ ʙʠʦʤʘʩʩʳ ʣʝʩʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ: ʦʢʩʠʜʫ ʫʛʣʝʨʦʜʘ; ʫʛʣʝʚʦʜʦʨʦʜʘʤ; ʦʢ-

ʩʠʜʫ ʘʟʦʪʘ; ʚʟʚʝʰʝʥʥʳʤ ʯʘʩʪʠʮʘʤ. 

ɼʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʙʳʣʠ ʦʪ-

ʜʝʣʴʥʦ ʦʮʝʥʝʥʳ ʧʨʷʤʳʝ ʚʳʙʨʦʩʳ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ 

ʦʪ ʧʨʦʮʝʩʩʦʚ ʛʦʨʝʥʠʷ ʙʝʟ ʫʯʝʪʘ ʧʦʩʣʝʧʦʞʘʨʥʳʭ 

ʵʤʠʩʩʠʡ ʉʆ2. ʆʮʝʥʢʫ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ 

ʦʪ ʧʦʞʘʨʘ ʧʨʦʚʦʜʠʣʠ ʧʦ ʬʦʨʤʫʣʝ [8]:  

Lʧʦʞʘʨʘ = A MB Cf Gef 10-3 

ʛʜʝ: Lʧʦʞʘʨʘ = ʢʦʣʠʯʝʩʪʚʦ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ 

ʛʘʟʦʚ ʦʪ ʧʦʞʘʨʘ; ʪʦʥʥ ʢʘʞʜʦʛʦ ʧʘʨʥʠʢʦʚʦʛʦ ʛʘʟʘ, 

ʥʘʧʨʠʤʝʨ, Cʆ2, NO2, ʉʭʅʫ ʠ ʚʟʚʝʰʝʥʥʳʝ ʯʘʩʪʠʮʳ,  

A - ʚʳʞʠʛʘʝʤʘʷ ʧʣʦʱʘʜʴ; ʛʘ. 

MB - ʤʘʩʩʘ ʜʦʩʪʫʧʥʦʛʦ ʜʣʷ ʛʦʨʝʥʠʷ ʪʦʧʣʠʚʘ, 

ʪʦʥʥ/ʛʘ. 

Cf - ʢʦʵʬʬʠʮʠʝʥʪ ʩʛʦʨʘʥʠʷ; ʥʝ ʠʤʝʝʪ ʨʘʟʤʝʨʥʦ-

ʩʪʠ. ʀʩʧʦʣʴʟʦʚʘʥʳ ʟʥʘʯʝʥʠʷ 0,43 ʜʣʷ ʚʝʨʭʦʚʦʛʦ ʧʦ-

ʞʘʨʘ ʠ 0,15 ʜʣʷ ʥʠʟʦʚʦʛʦ ʧʦʞʘʨʘ ʚ ʙʦʨʝʘʣʴʥʳʭ ʣʝ-

ʩʘʭ [8]; 

 Gef - ʢʦʵʬʬʠʮʠʝʥʪ ʚʳʙʨʦʩʦʚ; ʛ/ʢʛ ʩʞʠʛʘʝʤʦʛʦ 

ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ [8]. 

ʉ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʥʠʟʦʚʳʤ ʧʦʞʘʨʦʤ ʦʭʚʘʯʝʥʦ 

24,3 % ʧʣʦʱʘʜʠ, ʘ ʚʝʨʭʦʚʳʤ ï 75,7 %, ʤʘʩʩʘ ʜʦʩʪʫʧ-

ʥʦʡ ʜʣʷ ʛʦʨʝʥʠʷ ʜʨʝʚʝʩʠʥʳ ʧʨʠ ʥʠʟʦʚʦʤ ʧʦʞʘʨʝ 

ʨʘʚʥʘ 18,626 ʪ/ʛʘ, ʧʨʠ ʚʝʨʭʦʚʦʤ ï 58,984 ʪ/ʛʘ. 

ʈʘʩʩʯʠʪʘʝʤ ʢʦʣʠʯʝʩʪʚʦ ʚʳʙʨʦʩʦʚ ʢʘʞʜʦʛʦ ʟʘ-

ʛʨʷʟʥʷʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʦʪ ʣʝʩʥʦʛʦ ʧʦʞʘʨʘ. 

ɼʣʷ ʉʆ2: Lʧʦʞʘʨʘ = 212,1Ŀ(18,626Ŀ0,15Ŀ+ 

58,984Ŀ0,43)Ŀ0,125Ŀ10-3 = 0,745 ʪ 

ɼʣʷ ʉʭʅʫ Lʧʦʞʘʨʘ = 212,1Ŀ(18,626Ŀ0,15Ŀ+ 

58,984Ŀ0,43)Ŀ0,012Ŀ10-3 = 0,0715 ʪ 

ɼʣʷ NO2 Lʧʦʞʘʨʘ = 212,1Ŀ(18,626Ŀ0,15Ŀ+ 

58,984Ŀ0,43)Ŀ0,002Ŀ10-3 = 0,0119 ʪ 

ɼʣ̫ ʚʟʚʝʰ. ʯʘʩʪ. Lʧʦʞʘʨʘ = 212,1Ŀ(18,626Ŀ0,15Ŀ+ 

58,984Ŀ0,43)Ŀ0,022Ŀ10-3 = 0,131 ʪ 

ɺʳʚʦʜʳ. ʕʢʦʣʦʛʠʯʝʩʢʦʡ ʬʫʥʢʮʠʝʡ ʣʝʩʘ ʷʚʣʷ-

ʝʪʩʷ ʜʝʧʦʥʠʨʦʚʘʥʠʝ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠ ʧʨʦʜʫʮʠʨʦ-

ʚʘʥʠʝ ʢʠʩʣʦʨʦʜʘ. ʇʨʦʚʝʜʝʥʥʘʷ ʦʮʝʥʢʘ ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʣʝʩʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʦʩ-

ʥʦʚʥʳʤ ʣʝʩʦʦʙʨʘʟʫʶʱʠʤ ʧʦʨʦʜʘʤ ʜʝʧʦʥʠʨʫʶʪ 

1119,76 ʪʦʥʥʳ ʫʛʣʝʨʦʜʘ ʠ ʧʨʦʜʫʮʠʨʫʶʪ 3163,27 

ʪʦʥʥʳ ʢʠʩʣʦʨʦʜʘ. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʧʦʢʘʟʘʣʘ, 

ʯʪʦ ʦʙʱʘʷ ʩʪʦʠʤʦʩʪʴ ʜʝʧʦʥʠʨʦʚʘʥʥʦʛʦ ʥʘʩʘʞʜʝʥʠ-

ʷʤʠ ʫʛʣʝʨʦʜʘ ï 291,138 ʪʳʩ. ʨʫʙ., ʧʨʦʜʫʮʠʨʦʚʘʥ-

ʥʦʛʦ ʢʠʩʣʦʨʦʜʘ - 9489,81 ʨʫʙ. ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ 

ʦʮʝʥʢʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʧʨʠ ʣʝʩʥʳʭ ʧʦʞʘʨʘʭ, ʢʦʣʠʯʝ-

ʩʪʚʦ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, ʥʝ ʧʦʛʣʦʱʝʥʥʦʛʦ ʣʝʩʥʳʤʠ 

ʥʘʩʘʞʜʝʥʠʷʤʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʭ ʩʛʦʨʘʥʠʷ, ʩʦʩʪʘʚʠʣʦ 

13,65 ʪ, ʢʦʣʠʯʝʩʪʚʦ ʥʝ ʧʨʦʜʫʮʠʨʦʚʘʥʥʦʛʦ ʢʠʩʣʦ-

ʨʦʜʘ ï 37,43 ʪ. 

ʆʮʝʥʢʘ ʧʨʷʤʳʭ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʦʪ 

ʧʨʦʮʝʩʩʦʚ ʛʦʨʝʥʠʷ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2015 ʛʦʜ ʚ ʈʦ-

ʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʧʣʦʱʘʜʴ, ʧʨʦʡʜʝʥ-

ʥʘʷ ʧʦʞʘʨʦʤ, ʩʦʩʪʘʚʠʣʘ 213,3 ʛʘ ʠʟ ʥʠʭ 212,1 ʛʘ ʩ 

ʥʘʩʘʞʜʝʥʠʷʤʠ ʩʦʩʥʳ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʪ ʩʛʦʨʘʥʠʷ 

ʫʢʘʟʘʥʥʦʡ ʧʦʨʦʜʳ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʚʳʜʝʣʠ-

ʣʦʩʴ 0,745 ʪ ʉʆ2, 0,0715 ʪ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, 0,0119 ʪ 

NO2 ʠ 0,131 ʪ ʚʟʚʝʰʝʥʥʳʭ ʯʘʩʪʠʮ. 
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ȻȼȺȰȿȶȾȴȮȹȺȽȾɈ ȴ ȭȱȷȶȺȮȬɋ ȻȴȾȬȾȱȷɈȹȺȽȾɈ ȼȬȳȹɇɁ ɀȺȼȸ 

ȬȸȬȼȬȹȾȬ ȬȰȬȻȾȴȼȺȮȬȹȹɇɁ Ȯ ȿȽȷȺȮȴɋɁ ȬȳȱȼȭȬȵȰȲȬȹȬ 

ʖʩʠʬʦʚ ʅʘʟʠʤ ʄʘʛʘʤʝʜ ʦʛʣʳ 

ɼʦʢʪʦʨ ʩʝʣ/ʭʦʟ.ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ɸɻɸʋ.ʛ. ɻʷʥʜʞʘ 

ɼʘʰʜʝʤʠʨʦʚ ʂʘʤʘʥʜʘʨ ʐʫʢʫʨ ʦʛʣʳ 

ʂʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ɸɻɸʋ.ʛ. ɻʷʥʜʞʘ 

ɸʤʠʨʦʚ ʐʘʭʠʥ ɸʛʘʤʠʨ ʦʛʣʳ 

ʂʘʥʜʠʜʘʪ ʭʠʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ɸɻɸʋ.ʛ. ɻʷʥʜʞʘ 

ɼʦʢʪʦʨʘʥʪ : 

ɸʣʠʟʘʜʝ ʃʘʯʳʥ ʈʘʬʠʛ ʢʳʟʳ. 

ʅʘʮʠʦʥʘʣʴʥʘʷ ɸʢʘʜʝʤʠʷ ʅʘʫʢ ɸʟʝʨʙʘʡʜʞʘʥ ʛʦʨʦʜ ɻʷʥʜʞʘ 
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ɸʅʅʆʊɸʎʀʗ 

ʋʯʠʪʳʚʘʷ ʚʳʩʦʢʫʶ ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ ʘʤʘʨʘʥʪʘ ʠ ʧʨʦʜʫʢʪʦʚ ʠʭ ʧʝʨʝʨʘʙʦʪʢʠ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, 

ʯʪʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʧʠʪʘʥʠʠ ʥʘʩʝʣʝʥʠʷ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʠʟʜʝʣʠʡ ʵʬʬʝʢʪʠʚʥʦ ʫʜʦ-

ʚʣʝʪʚʦʨʷʝʪ ʧʦʪʨʝʙʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʚ ʧʠʱʝʚʳʭ ʚʝʱʝʩʪʚʘʭ ʠ ʵʥʝʨʛʠʠ, ʧʦʟʚʦʣʠʪ ʯʘʩʪʠʯʥʦ ʨʘʟʨʝ-

ʰʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ 

ABSTRACT 

Given the high nutritional value of amaranth and their products can be assumed that their use in the diet of 

the population through the creation of specialized products to effectively meet the needs of the human body for 

nutrients and energy, will partially solve this problem 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʤʘʨʘʥʪ, ʙʝʣʦʢ, ʘʤʠʥʦʢʠʩʣʦʪ, ʩʘʭʘʨ, ʤʘʩʣʘ, ʤʘʢʨʦʵʣʝʤʝʥʪʳ, ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʩʦʨʪ. 

 Key words : amaranth protein amino acid , sugar, oil, macroelements, microelements, grade 

 

ɸʤʘʨʘʥʪ ï ʥʦʚʘʷ ʜʣʷ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʠ ʢʫʣʴ-

ʪʫʨʘ, ʧʨʠʚʣʝʢʘʶʱʘʷ ʢ ʩʝʙʝ ʚʥʠʤʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝ-

ʣʝʡ ʙʦʛʘʪʩʪʚʦʤ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴʶ ʥʝʟʘʤʝʥʠ-

ʤʳʤʠ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ ʙʝʣʢʘ, ʫʜʠʚʠʪʝʣʴʥʦ ʚʳʩʦ-

ʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʚʷʟʠ ʩ 

ʦʞʠʜʘʝʤʳʤʠ ʛʣʦʙʘʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʢʣʠʤʘʪʘ 

ʥʘ ɿʝʤʣʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʤʘʨʘʥʪʘ ʩʪʘʥʦʚʠʪʩʷ ʝʱʝ 

ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ, ʙʣʘʛʦʜʘʨʷ ʝʛʦ ʫʥʠʢʘʣʴʥʦʡ ʩʧʦ-

ʩʦʙʥʦʩʪʠ ʧʨʠʩʧʦʩʘʙʣʠʚʘʪʴʩʷ ʢ ʨʘʟʣʠʯʥʳʤ ʫʩʣʦ-

ʚʠʷʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʪ.ʝ.ʩ ʝʛʦ ʚʳʩʦʢʠʤ ʘʜʘʧʪʘʮʠ-

ʦʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ.(1) 

ɺʦʟʜʝʣʳʚʘʥʠʝ ʘʤʘʨʘʥʪʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʛʦ ʚ 

ʢʘʯʝʩʪʚʝ ʟʝʨʥʦ- ʢʦʨʤʦʚʦʡ ʢʫʣʴʪʫʨʳ ʚ ɸʟʝʨʙʘʡ-

ʜʞʘʥʝ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴ-

ʥʳʤ ʚ ʩʚʷʟʠ ʧʦʠʩʢʦʤ ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʚʳʩʦʢʦʙʝʣʢʦʚʦʛʦ ʧʠʱʝʚʦʛʦ ʩʳʨʴʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ʉʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʘʤʘʨʘʥʪʘ ʢʘʢ ʠʩʪʦʯʥʠʢʘ ʥʘʠʙʦʣʝʝ ʩʙʘʣʘʥʩʠʨʦ-

ʚʘʥʥʦʛʦ ʧʦ ʥʝʟʘʤʝʥʠʤʳʤʠ ʘʤʠʥʦʢʠʩʣʦʪʘʤ ʙʝʣʢʘ 

ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʢʘ, ʞʠʚʦʪʥʳʭ ʠ 

ʧʪʠʮʳ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʦʩʥʦʚ ʠʥʪʨʦʜʫʢʮʠʠ ʥʘʯʘʣʠ 

ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʚʘʪʴʩʷ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ 80- ʳʭ ʛʦ-

ʜʦʚ. 

ʊʦʯʥʝʝ ʘʤʘʨʘʥʪ ʙʳʣ ʟʘʚʝʟʝʥ ʚ ɸʟʝʨʙʘʡʜʞʘʥ ʚ 

1987 ʛʦʜʫ. ʆʥ ʧʨʠʚʣʝʢ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʯʝʥʳʭ 

(ʧʨʦʬ.ʂ.ɹ.ʍʘʣʠʣʦʚ ʠ ʧʨʦʬ. ʅ.ʄ.ʖʩʠʬʦʚ),ɻʜʝ ʠʟʫ-

ʯʘʝʪʩʷ ʠʥʪʨʦʜʫʢʮʠʷ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʵʪʦʡ ʢʫʣʴʪʫʨʳ ʚ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ.(2) 

ʇʦ ʩʙʦʨʫ ʙʝʣʢʘ, ʘʤʠʥʦʢʠʩʣʦʪ, ʚʠʪʘʤʠʥʦʚ, 

ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʜʨʫʛʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʩ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ ʘʤʘʨʘʥʪ- 

ʧʨʝʚʦʩʭʦʜʠʪ ʪʨʘʜʠʮʠʦʥʥʳʝ ʟʝʨʥʦʚʳʝ ʠ ʟʝʨʥʦʙʦʙʦ-

ʚʳʝ ʢʫʣʴʪʫʨʳ. 

ɸʤʘʨʘʥʪ- ʦʙʣʘʜʘʝʪ ʢʦʤʧʣʝʢʩʦʤ ʭʦʟʷʡʩʪʚʝʥʥʦ 

ï ʧʦʣʝʟʥʳʭ ʧʨʠʟʥʘʢʦʚ: ʚʳʩʦʢʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙ-

ʥʦʩʪʴʶ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʴ ʩʢʦʨʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʛʦ ʚ ʧʠʪʘʥʠʠ 

ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ.  

ʂʘʢ ʩʢʘʟʘʥʦ ʚʳʰʝ, ʜʣʷ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʠ ʘʤʘ-

ʨʘʥʪ ʷʚʣʷʝʪʩʷ ʥʦʚʦʡ ʢʫʣʴʪʫʨʦʡ ʠ ʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʩʣʘʙʦ ʠʟʫʯʝʥʥʦʡ.ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦ ʘʤʘʨʘʥʪʫ 

ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʥʘʫʯʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʧʨʠʥʷʪʦ 

ʩʯʠʪʘʪʴ : ʧʦʧʦʣʥʝʥʠʝ ʛʝʥʦʬʦʥʜʘ, ʠʥʪʝʥʩʠʬʠʢʘʮʠʶ 

ʟʝʨʥʦʚʦʜʩʪʚʦ, ʠʟʫʯʝʥʠʝ ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥ-

ʥʦʩʪʝʡ, ʬʠʟʠʦʣʦʛʠʠ ʠ ʙʠʦʭʠʤʠʠ, ʧʠʪʘʪʝʣʴʥʦʡ ʠ ʧʠ-

ʱʝʚʦʡ ʮʝʥʥʦʩʪʠ, ʨʘʟʨʘʙʦʪʢʫ ʟʦʥʘʣʴʥʳʭ ʧʨʠʝʤʦʚ ʘʛ-

ʨʦʪʝʭʥʠʢʠ, ʩʧʦʩʦʙ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʢʦʨʤʦʚ ʠ ʠʭ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ  

ʅʘʤʠ ʨʘʟʨʘʙʦʪʘʥʳ ʩʧʦʩʦʙʳ ʧʝʨʝʨʘʙʦʪʢʠ ʟʝʣʝ-

ʥʦʡ ʤʘʩʩʳ ʠ ʩʝʤʷʥ ʥʘ ʢʦʨʤʦʚʳʝ, ʧʠʱʝʚʳʝ, ʣʝʢʘʨ-
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ʩʪʚʝʥʥʳʝ ʠ ʜʨʫʛʠʝ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘʰʘ ʨʘʙʦʪʘ ʧʦʩʚʷ-

ʱʝʥʘ ʠʟʫʯʝʥʠʶ ʩʪʨʫʢʪʫʨʥʳʭ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʬʠ-

ʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʟʥʳʭ ʬʦʨʤ ʠ ʚʠʜʦʚ ʘʤʘʨʘʥʪʘ ʚ 

ʫʩʣʦʚʠʷʭ ɸʟʝʨʙʘʡʜʞʘʥʘ. 

ʊʘʙʣʠʮʘ 1  
ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʨʘʟʥʳʭ ʩʦʨʪʦʚ ʘʤʘʨʘʥʪʘ, ʚ ʮ/ʛʘ 

ʉʦʨʪ 2012 2013 2014 ʉʨʝʜʥʝʝ 

ʍʘʨʴʢʦʚʩʢʠʡ 36,7 33,8 41,1 37,2 

ʋʣʴʪʨʘ 21,4 18,6 26,7 25,2 

 ʃʝʨʘ 34,2 35,3 41,7 37,1 

 ʉʝʤ 24,4 24,0 32,8 26,6 

ɹʘʛʨʷʥʘʷ 25,9 24,7 35,3 28,6 

 
ʀʥʪʨʦʜʫʢʮʠʦʥʥʦʝ ʠʟʫʯʝʥʠʝ ʦʙʨʘʟʮʦʚ ʘʤʘʨʘʥʪʘ 

ʧʦʢʘʟʘʣʦ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʨʦʜʫʢ-
ʪʠʚʥʦʩʪʠ ʧʦ ʚʠʜʦʤ ʠ ʩʦʨʪʘʤ. 
ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʳʜʝʣʝʥʦ 5 ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʧʨʠʚʝ-
ʟʝʥʥʳʭ ʩ ʋʢʨʘʠʥʳ. 

ɺ ʨʘʙʦʪʝ ʩ ʦʩʥʦʚʥʦʤ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʘʩ-
ʪʝʥʠʷ ʢʫʣʴʪʫʨʥʦʛʦ ʚʠʜʘ ʘʤʘʨʘʥʪʘ ʠ ʥʝʢʦʪʦʨʳʝ 
ʩʦʨʪʘ ʧʨʠʚʝʟʝʥʥʦʛʦ ʠʟ ʋʢʨʘʠʥʳ, ʪʘʢʠʝ ʢʘʢ , çʍʘʨʴ-
ʢʦʚʩʢʠʡè, çʋʣʴʪʨʘè çʃʝʨʘè, çʉʝʤè ʠ çɹʘʛʨʷʥʘʷè [2] 

 ʊʘʙʣʠʮʘ 2 
ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʟʝʣʝʥʥʦʡ ʤʘʩʩʳ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʘʤʘʨʘʥʪʘ (ʚʦʟ.ʩʫʭ.ʤʘʩʩʝ %- ʘʭ) 

ɺʠʜʘ ʘʤʘʨʘʥʪʘ ɹʝʣʦʢ ʉʘʭʘʨ ʄʘʩʣʘ 
ʄʘʢʨʦʵʣʝʤʝʥʪʳ ʄʠʢʨʦʵʣʝʤʝʥʪʳ 

ʂ ʉʘ ʈ Si Mg 

ʍʘʨʴʢʦʚʩʢʘʷ 15,44 18,0 1,39 1,2 2,5 0,2 0,8 1,4 

ɹʘʛʨʷʥʘʷ 15,06 17,0 1,79 1,1 2,3 0,1 0,6 1,0 

 
ɿʝʣʝʥʘʷ ʤʘʩʩʘ ʘʤʘʨʘʥʪʘ, ʫʨʦʞʘʡʥʦʩʪʴ ʢʦʪʦ-

ʨʦʛʦ ʧʨʝʚʳʰʘʝʪ 2000 ʮ/ʛʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʞʠʚʦʪʥʦ-
ʚʦʜʩʪʚʝ ʚ ʩʚʝʞʝʤ ʚʠʜʝ, ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʠʣʦʩʘ, 
ʯʘʱʝ ʜʨʫʛʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʝʣ-
ʢʦʚʦ- ʚʠʪʘʤʠʥʥʦʡ ʤʫʢʠ ʠ ʢʦʥʮʝʥʪʨʘʪʦʚ.  

ʇʦ ʘʤʠʥʦʢʠʩʣʦʪʥʦʤʫ ʙʘʣʘʥʩʫ ʣʠʩʪʴʷ ʘʤʘʨʘʥʪʘ 
ʧʨʠʙʣʠʞʘʶʪʩʷ ʢ ʣʠʩʪʴʷʤ ʣʶʮʝʨʥʳ, ʥʦ ʧʨʝʚʦʩʭʦʜʷʪ 
ʧʦʩʣʝʜʥʠʝ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʣʠʟʠʥʘ. ɹʝʣʦʢ ʣʠʩʪʴʝʚ 
ʘʤʘʨʘʥʪʘ ʧʦ ʩʚʦʝʤʫ ʘʤʠʥʦʢʠʩʣʦʪʥʦʤʫ ʩʦʩʪʘʚʫ ʙʣʠ-
ʟʦʢ ʢ ʠʜʝʘʣʴʥʦʤʫ ʩʦʩʪʘʚʫ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʠʤʝʝʪ ʚʳ-
ʩʦʢʫʶ ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ. [3] 

ʊʘʙʣʠʮʘ 3 
ɸʤʠʥʦʢʠʩʣʦʪʥʦʡ ʩʦʩʪʘʚ ʙʝʣʢʦʚ ʘʤʘʨʘʥʪʘ 

ɸʤʠʥʦʢʠʩʣʦʪ ʄʛ/1000ʛ 

ʀʟʦʣʝʡʩʠʥ 4,8-6,2 

ʃʝʡʩʠʥ 7,5-9,2 

ʃʠʟʠʥ 7,0-9,1 

ʄʝʪʠʦʥʠʥ 5,9-7,5 

ʌʝʥʠʣʘʣʘʥʠʥ 9,6-12,5 

ʊʨʦʥʠʥ 4,0-5,8 

ʊʨʠʧʪʦʬʘʥ 1,4-2,2 

ɺʘʣʠʥ 5,7-7,2 

 
ɸʥʘʣʠʟ ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ ʩʝʤʷʥ ʘʤʘ-

ʨʘʥʪʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦ ʥʘʣʠʯʠʶ ʥʝʟʘʤʝʥʠʤʳʭ 
ʘʤʠʥʦʢʠʩʣʦʪ ʦʯʝʥʴ ʙʣʠʟʢʠ ʢ ʠʜʝʘʣʴʥʦʤʫ ʙʝʣʢʫ. ʂʦ-
ʣʠʯʝʩʪʚʦ ʣʠʟʠʥʘ ʚ ʧʨʦʪʝʠʥʝ ʙʦʣʴʰʠʥʩʪʚʘ ʠʩʩʣʝʜʦ-
ʚʘʥʥʳʭ ʥʘʤʠ ʦʙʨʘʟʮʦʚ ʩʝʤʷʥ ʘʤʘʨʘʥʪʘ ʧʨʠʙʣʠʞʘ-
ʝʪʩʷ ʢ ʝʜʠʥʠʮʝ, ʪ.ʝ. ʙʝʣʦʢ ʘʤʘʨʘʥʪʘ ʦʪʚʝʯʘʝʪ ʧʦ ʜʘʥ-
ʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʠʜʝʘʣʴʥʦʤʫ ʧʨʦʪʝʠʥʫ. 
ɸʥʘʣʠʟ ʦʩʥʦʚʥʳʭ ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʚʠʜʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʴʰʦʡ ʧʝʨʩʧʝʢ-
ʪʠʚʳ ʚʳʨʘʱʠʚʘʥʠʷ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ 
ʘʤʘʨʘʥʪʘ ʘ ɸʟʝʨʙʘʡʜʞʘʥʝ. 
ʇʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʳʩʦʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠ ʧʠʱʝ-
ʚʦʡ ʮʝʥʥʦʩʪʠ ʘʤʘʨʘʥʪʘ. 
ʋʯʠʪʳʚʘʷ ʚʳʩʦʢʫʶ ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ ʘʤʘ-

ʨʘʥʪʘ ʠ ʧʨʦʜʫʢʪʦʚ ʠʭ ʧʝʨʝʨʘʙʦʪʢʠ ʤʦʞʥʦ ʧʨʝʜʧʦ-
ʣʦʞʠʪʴ, ʯʪʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʧʠʪʘʥʠʠ ʥʘʩʝʣʝʥʠʷ 
ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʠʟʜʝʣʠʡ ʵʬ-
ʬʝʢʪʠʚʥʦ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʧʦʪʨʝʙʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ 

ʯʝʣʦʚʝʢʘ ʚ ʧʠʱʝʚʳʭ ʚʝʱʝʩʪʚʘʭ ʠ ʵʥʝʨʛʠʠ, ʧʦʟʚʦʣʠʪ 
ʯʘʩʪʠʯʥʦ ʨʘʟʨʝʰʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ 
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ɸʅʅʆʊɸʎʀʗ 

ʈʘʩʩʤʦʪʨʝʥʘ ʧʨʦʙʣʝʤʘ ʧʦʩʪʨʦʝʥʠʷ ʝʜʠʥʦʡ ʠʝʨʘʨʭʠʠ ʦʥʪʦʣʦʛʠʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʦʙʣʘʩʪʠ, ʦʩʥʦʚʘʥ-

ʥʘʷ ʥʘ ʦʪʙʦʨʝ ʬʦʨʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ. ʇʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʬʦʨʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ ʚ 

ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤʘʭ. ʆʙʦʩʥʦʚʘʥ ʚʳʙʦʨ ʬʦʨʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʤʦ-

ʜʝʣʠ ʦʥʪʦʣʦʛʠʡ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʦʙʱʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʦʥʪʦʣʦʛʠʠ ʜʣʷ ʩʠʩʪʝʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ 

ʪʠʧʘ çʘʢʪʠʚʥʳʡ ʩʣʦʚʘʨʴè. ʆʙʦʩʥʦʚʘʥ ʚʳʙʦʨ ʧʦʜʤʥʦʞʝʩʪʚʘ ʬʦʨʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʥʘ 

ʠʭ ʦʩʥʦʚʝ ʠʝʨʘʨʭʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʦʥʪʦʣʦʛʠʡ. 

ABSTRACT  
The problem of constructing a single hierarchy of ontologies of the professional field, based on the selection 

of forms of knowledge representation, is considered. A comparative analysis of the forms of representation of 

knowledge in expert systems is carried out. The choice of forms of representation of knowledge for construction 

of a hierarchical ontology model is substantiated. A general mathematical model of ontology for knowledge rep-

resentation systems of the "active dictionary" type is presented. The selection of a subset of knowledge represen-

tation forms for building on the basis of professional ontologies hierarchy. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʤʘʥʪʠʢʘ, ʦʥʪʦʣʦʛʠʷ, ʪʝʟʘʫʨʫʩ, ʘʢʩʠʦʤʘʪʠʟʘʮʠʷ 

Keywords: semantics, ontology, thesaurus, axiomatization 

 

ɻʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʫʥʠʬʠʢʘʮʠʷ 

ʦʥʪʦʣʦʛʠʡ, ʢʘʢ ʬʦʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ. ɺ ʥʘʠʙʦʣʝʝ ʦʙʱʝʤ 

ʚʠʜʝ ʦʥʪʦʣʦʛʠʶ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʣʝʜʫʶʱʝʡ 

ʬʦʨʤʘʣʴʥʦʡ ʩʧʝʮʠʬʠʢʘʮʠʝʡ [1]:  

,,, >=< FRXO  

ʛʜʝ X ï ʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʢʦʥʮʝʧʪʦʚ (ʧʦʥʷ-

ʪʠʡ, ʪʝʨʤʠʥʦʚ) ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʢʦʪʦʨʫʶ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʦʥʪʦʣʦʛʠʷ ʆ; R ï ʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʦʪ-

ʥʦʰʝʥʠʡ ʤʝʞʜʫ ʢʦʥʮʝʧʪʘʤʠ (ʧʦʥʷʪʠʷʤʠ, ʪʝʨʤʠ-

ʥʘʤʠ) ʟʘʜʘʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ; F ï ʢʦʥʝʯʥʦʝ 

ʤʥʦʞʝʩʪʚʦ ʬʫʥʢʮʠʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ (ʘʢʩʠʦʤʘʪʠʟʘ-

ʮʠʷ), ʟʘʜʘʥʥʳʭ ʥʘ ʢʦʥʮʝʧʪʘʭ ʠ/ʠʣʠ ʦʪʥʦʰʝʥʠʷʭ ʦʥ-

ʪʦʣʦʛʠʠ ʆ. 

ʇʨʠ ʥʘʣʦʞʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʡ (ʦʛʨʘ-

ʥʠʯʝʥʠʡ) ʥʘ ʢʦʤʧʦʥʝʥʪʳ ʤʦʜʝʣʠ ʦʥʪʦʣʦʛʠʠ ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʯʘʩʪʥʳʝ ʩʣʫʯʘʠ ʬʦʨʤʘʣʴʥʳʭ ʦʧʠʩʘʥʠʡ, 

ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʠʤʝ-

ʥʝʥʠʡ. ʅʘʧʨʠʤʝʨ, ʧʨʠ Å=R  ʠ Å=F , ʦʥʪʦ-

ʣʦʛʠʷ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʚ ʵʣʝʤʝʥʪʘʨʥʳʡ ʩʣʦʚʘʨʴ. 

ɺ ʜʨʫʛʦʤ ʩʣʫʯʘʝ, ʧʨʠ Å=R , ʘ Å̧F , ʦʥʪʦʣʦ-

ʛʠʷ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʩʣʦʚʘʨʴ ʠ ʤʥʦʞʝʩʪʚʦ ʬʫʥʢʮʠʡ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʝʛʦ ʪʝʨʤʠʥʦʚ, ʢʦʛʜʘ ʢʘʞʜʦʤʫ 
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Í ʧʦʩʪʘʚʣʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʬʫʥʢʮʠʷ ʠʥ-
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ʏʝʤ ʙʦʣʴʰʝ ʘʨʛʫʤʝʥʪʦʚ ʫ ʬʫʥʢʮʠʠ f , ʪʝʤ 
ʙʦʣʴʰʫʶ ʩʪʝʧʝʥʴ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʥ-

ʪʦʣʦʛʠʷ.  

ɹʳʣ ʧʨʦʚʝʜʝʥ ʜʝʪʘʣʴʥʳʡ, ʩʝʣʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʬʦʨʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʟʥʘʥʠʡ [2, 3]. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʧʨʦʠʟʚʝʜʸʥ 

ʦʪʙʦʨ ʩʪʨʫʢʪʫʨʥʦ-ʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʷ ʟʥʘʥʠʡ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʠʥʢʦʨʧʦʨʘʮʠʠ ʦʥʪʦʣʦ-

ʛʠʡ: ʘʪʦʤʘʨʥʳʝ ʚʳʩʢʘʟʳʚʘʥʠʷ, ʬʘʢʪʳ, ʩʝʤʘʥʪʠʯʝ-

ʩʢʠʝ ʩʝʪʠ, ʧʨʦʜʫʢʮʠʦʥʥʳʝ ʩʝʪʠ, ʤʝʪʘʟʥʘʥʠʷ (ʤʝ-

ʪʘʦʥʪʦʣʦʛʠʠ). 

ʇʨʦʚʝʜʝʤ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʦʪʦʙʨʘʥʥʳʭ 

ʬʦʨʤ. 
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ɸʪʦʤʘʨʥʦʝ ʚʳʩʢʘʟʳʚʘʥʠʝ. ɺ ʨʘʟʣʠʯʥʳʭ ʨʘʙʦ-

ʪʘʭ ʧʦ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʠʥʪʝʣʣʝʢʪʫ ʠ ʵʢʩʧʝʨʪʥʳʤ 

ʩʠʩʪʝʤʘʤ ʪʝʨʤʠʥ çʘʪʦʤʘʨʥʦʝ ʚʳʩʢʘʟʳʚʘʥʠʝè ʠʤʝʝʪ 

ʨʘʟʣʠʯʥʫʶ ʩʝʤʘʥʪʠʢʫ. ɹʫʜʝʤ ʩʯʠʪʘʪʴ ʚʳʩʢʘʟʳʚʘ-

ʥʠʝ ʵʢʚʠʚʘʣʝʥʪʦʤ ʧʦʪʦʢʘ ʩʠʤʚʦʣʦʚ ʢʦʥʝʯʥʦʡ 

ʜʣʠʥʳ ʥʝʢʦʪʦʨʦʡ ʬʦʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʧʦ ʦʪʥʦʰʝ-

ʥʠʶ ʢ ʢʦʪʦʨʦʤʫ ʟʘʧʨʝʱʝʥʘ ʦʧʝʨʘʮʠʷ ʜʨʦʙʣʝʥʠʷ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʚʳʩʢʘʟʳʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ 

ʜʣʷ ʧʨʦʮʝʜʫʨ, ʨʝʘʣʠʟʫʝʤʳʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʠʤ: 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʧʦʠʩʢʫ ʧʦ ʦʙʨʘʟʮʫ, ʩʨʘʚʥʝʥʠʶ, 

ʩʪʨʫʢʪʫʨʠʟʘʮʠʠ.  

ʌʘʢʪ. ʇʦʜ ʬʘʢʪʘʤʠ, ʢʘʢ ʬʦʨʤʘʤʠ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʷ ʟʥʘʥʠʡ, ʚ ʨʘʟʣʠʯʥʳʭ ʥʘʫʯʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʨʘʙʦʪʘʭ ʧʦ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʠʥʪʝʣʣʝʢʪʫ ʧʦʜʨʘʟʫʤʝ-

ʚʘʶʪʩʷ ʩʪʨʫʢʪʫʨʥʳʝ ʬʦʨʤʘʣʴʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ. ɺ 

ʥʝʢʦʪʦʨʳʭ ʨʘʙʦʪʘʭ ʬʘʢʪʳ ʚʳʩʪʫʧʘʶʪ ʩʠʥʦʥʠʤʘʤʠ 

ʚʳʩʢʘʟʳʚʘʥʠʡ, ʘ ʚ ʜʨʫʛʠʭ ï ʠʤʝʶʪ ʥʝʢʦʪʦʨʫʶ ʩʦ-

ʩʪʘʚʥʫʶ ʠʣʠ ʧʨʝʜʠʢʘʪʠʚʥʫʶ ʬʦʨʤʳ.  

ʉʝʤʘʥʪʠʯʝʩʢʘʷ ʩʝʪʴ (ʉʉ). ʉʝʤʘʥʪʠʯʝʩʢʠʝ ʩʝʪʠ 

ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʦʨʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʟʥʘʥʠʡ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ. ʇʨʠ ʧʦʩʪʨʦ-

ʝʥʠʠ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʩʝʪʝʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʣʘʩʩʠʬʠ-

ʢʘʮʠʷ ʪʠʧʦʚ ʦʙʲʝʢʪʦʚ ʠ ʚʳʜʝʣʝʥʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴ-

ʥʳʭ ʚʠʜʦʚ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ. ʉʝʤʘʥʪʠʢʘ ʦʙʲʝʢʪʦʚ 

ʨʘʩʢʨʳʚʘʝʪʩʷ ʯʝʨʝʟ ʧʦʥʷʪʠʷ, ʩʦʙʳʪʠʷ, ʩʚʦʡʩʪʚʘ, ʘʪ-

ʨʠʙʫʪʳ. ʉʝʤʘʥʪʠʢʘ ʩʚʷʟʝʡ ʨʘʩʢʨʳʚʘʝʪʩʷ ʯʝʨʝʟ 

ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʝ, ʣʦʛʠʯʝʩʢʠʝ, ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʝ-

ʩʪʚʝʥʥʳʝ, ʢʚʘʥʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʦʪʥʦʰʝʥʠʷ.  

ʇʨʦʜʫʢʮʠʷ, ʧʨʦʜʫʢʮʠʦʥʥʘʷ ʩʝʪʴ. ʆʜʥʦʡ ʠʟ ʩʘ-

ʤʳʭ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʝʛʦʜʥʷ ʬʦʨʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʟʥʘʥʠʡ ʷʚʣʷʝʪʩʷ ʧʨʦʜʫʢʮʠʦʥʥʘʷ ʬʦʨʤʘ. ɺʦ ʚʩʝʭ 

ʧʨʦʜʫʢʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʟʥʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ 

ʚʠʜʝ ʢʦʥʩʪʨʫʢʮʠʡ ʪʠʧʘ çɽʉʃʀ ­ ʊʆè. ɼʣʷ ʧʨʦ-

ʜʫʢʮʠʡ ʩʧʨʘʚʝʜʣʠʚʦ: 

ï ʜʣʷ ʧʨʦʜʫʢʮʠʠ ʪʠʧʘ çʀè: 

YXXXX
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; 

ï ʜʣʷ ʧʨʦʜʫʢʮʠʠ ʪʠʧʘ çʀʃʀè: 

YXXXX
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; 

ʇʨʠ ʵʪʦʤ ʯʘʩʪʠ çɽʉʃʀè ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʘʥ-

ʥʳʝ, ʢ ʢʦʪʦʨʳʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʙʨʘʱʝʥʠʝ ʠʟ ʧʨʘ-

ʚʠʣʘ (ʍ1, ʍ2, ʍ3,é, ʍn), ʘ ʯʘʩʪʠ çʊʆè ð ʜʘʥʥʳʝ, 

ʜʦʧʦʣʥʷʝʤʳʝ ʧʨʘʚʠʣʦʤ, ð (Y). ʋʯʠʪʳʚʘʷ, ʯʪʦ 

ʯʘʩʪʴ çʊʆè ʦʜʥʦʛʦ ʧʨʘʚʠʣʘ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʯʘʩʪʴʶ 

çɽʉʃʀè ʜʨʫʛʦʛʦ ʧʨʘʚʠʣʘ, ʚʦʟʥʠʢʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʦʩʪʘʚʠʪʴ ʦʙʱʠʡ ʛʨʘʬ ʪʠʧʘ çʀ/ʀʃʀè ʜʣʷ ʨʝʘʣʠʟʘ-

ʮʠʠ ʧʨʦʮʝʩʩʘ ʚʳʚʦʜʘ. 

ʄʝʪʘʧʨʘʚʠʣʘ (ʤʝʪʘʟʥʘʥʠʷ). ʄʝʪʘʟʥʘʥʠʷ ʧʨʝʜ-

ʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʳʩʰʠʡ ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ. ʆʥʠ ʦʪʣʠ-

ʯʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʴʶ ʘʙʩʪʨʘʢʮʠʠ ʧʦ ʦʪ-

ʥʦʰʝʥʠʶ ʢ ʟʥʘʥʠʷʤ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ʊʘʢʠʤ ʦʙ-

ʨʘʟʦʤ, ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʤʝʪʘʧʨʘʚʠʣʘ ʤʦʛʫʪ 

ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʢʦʪʦʨʳʤ ʧʨʦʜʫʢʮʠʦʥʥʳʤ 

ʬʦʨʤʘʣʠʟʤʦʤ, ʢʦʪʦʨʳʡ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʨʝʘʣʠʟʫ-

ʝʪʩʷ ʯʝʨʝʟ ʩʝʪʝʚʳʝ ʩʪʨʫʢʪʫʨʳ. ɼʣʷ ʤʝʪʘʟʥʘʥʠʡ 

ʩʧʨʘʚʝʜʣʠʚʦ: 

),...,,...,,( 21 NFNFNFNFNFNF ni Í" ï ʤʥʦʞʝ-

ʩʪʚʦ ʩʪʨʫʢʪʫʨʥʳʭ ʬʦʨʤʘʣʠʟʤʦʚ ʟʥʘʥʠʡ (ʬʘʢʪʦʚ, 

ʧʨʦʜʫʢʮʠʡ, ʧʨʝʜʠʢʘʪʦʚ), ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʠʥʪʝʣʣʝʢ-

ʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʝ; SP ï ʧʨʦʮʝʜʫʨʘ ʚʳʙʦʨʘ (ʩʝʣʝʢ-

ʪʦʨ), ʪʘʢʦʡ, ʯʪʦ NFNFNFNFSP ii Í­ ,)( ; NFi 

ï ʨʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʤʝʪʘʧʨʘʚʠʣʘ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʨʠʚʦʜʠʪ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʚ 

ʨʘʟʣʠʯʥʳʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ ʠʩʧʦʣʴʟʫ-

ʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʦ ʠʜʝʦʣʦʛʠʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʬʦʨʤʳ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ. ʇʦʵʪʦʤʫ ʧʨʝʜʣʘʛʘʝʪʩʷ ʝʜʠ-

ʥʦʦʙʨʘʟʥʘʷ ʫʥʠʬʠʢʘʮʠʷ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʷ ʟʥʘʥʠʡ. ʊʘʢʘʷ ʫʥʠʬʠʮʠʨʦʚʘʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ 

ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʘʞʝʥʘ ʯʝʨʝʟ ʠʝʨʘʨʭʠʶ ʦʙʦʙʱʘʶ-

ʱʠʭ ʧʨʦʮʝʜʫʨ, ʨʝʘʣʠʟʦʚʘʥʥʫʶ ʚ ʤʝʭʘʥʠʟʤʝ ʵʚʦʣʶ-

ʮʠʦʥʥʦʛʦ ʥʘʩʣʝʜʦʚʘʥʠʷ ʦʥʪʦʣʦʛʠʡ. 
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ɸʅʅʆʊɸʎʀʗ 

ʇʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʤʳ ʩʪʨʝʣʳ ʘʚʪʦʥʦʤʥʦʡ ʧʫʩʢʦʚʦʡ ʫʩʪʘʥʦʚʢʠ ʚ ʩʠʩʪʝʤʝ 

ANSYS. ʆʧʨʝʜʝʣʝʥʳ ʟʥʘʯʝʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʯʘʩʪʦʪ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʢʦʪʦʨʳʝ ʬʦʨʤʳ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘ-

ʥʠʡ. 

ABSTRACT 

The results of modal analysis of the frame arrows Autonomous launchers in the system ANSYS. The values 

of the natural frequencies, mode shapes. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ANSYS, ʤʦʜʘʣʴʥʳʡ ʘʥʘʣʠʟ, ʨʘʤʘ ʩʪʨʝʣʳ ʧʦʜʲʝʤʘ, ʩʦʙʩʪʚʝʥʥʳʝ ʯʘʩʪʦʪʳ, ʬʦʨʤʳ 

ʢʦʣʝʙʘʥʠʡ. 

Keywords: ANSYS, modal analysis, frame, boom hoist, natural frequencies, mode shapes. 

 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʥʦʛʦ-

ʦʩʥʳʭ ʰʘʩʩʠ ʷʚʣʷʝʪʩʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʢʨʫʧʥʦʛʘ-

ʙʘʨʠʪʥʳʭ ʛʨʫʟʦʚ ʧʦ ʨʘʟʣʠʯʥʳʤ ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʜʦ-

ʨʦʛʘʤ ʠ ʤʝʩʪʥʦʩʪʠ. ɼʝʡʩʪʚʫʶʱʠʝ ʧʨʠ ʵʪʦʤ ʜʠʥʘʤʠ-

ʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʦʧʘʩʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ, ʢʘʢ ʥʘ ʢʦʥʩʪʨʫʢʮʠʶ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʩʨʝʜʩʪʚʘ, ʪʘʢ ʠ ʥʘ ʧʝʨʝʚʦʟʠʤʳʡ ʛʨʫʟ, ʚʦʜʠʪʝʣʷ ʠ 

ʧʘʩʩʘʞʠʨʦʚ. ʋʨʦʚʝʥʴ ʠ ʯʘʩʪʦʪʥʳʡ ʩʧʝʢʪʨ ʚʠʙʨʘ-

ʮʠʡ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʯʝʣʦʚʝʢʘ ʠ ʧʝʨʝʚʦʟʠʤʳʡ 

ʛʨʫʟ, ʟʘʚʠʩʷʪ ʦʪ ʩʦʩʪʦʷʥʠʷ ʜʦʨʦʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʢʦʥʩʪʨʫʢʮʠʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ. 

ʆʮʝʥʢʘ ʦʩʪʘʪʦʯʥʦʛʦ ʨʝʩʫʨʩʘ ʢʦʥʩʪʨʫʢʮʠʠ ʘʚ-

ʪʦʥʦʤʥʦʡ ʧʫʩʢʦʚʦʡ ʫʩʪʘʥʦʚʢʠ ʧʨʠ ʢʠʥʝʤʘʪʠʯʝʩʢʦʤ 

ʚʦʟʜʝʡʩʪʚʠʠ ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ ʪʘʢʞʝ ʚʳʟʳʚʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢ ʥʝʩʫʱʠʭ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ. ʉ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʚʳʷʚʣʝʥʠʷ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʵʢʩʧʣʫʘ-

ʪʘʮʠʦʥʥʫʶ ʧʨʦʯʥʦʩʪʴ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʘʛʨʝ-

ʛʘʪʦʚ, ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʩʩʣʝʜʦ-

ʚʘʥʠʝ ʩʦʙʩʪʚʝʥʥʳʭ ʯʘʩʪʦʪ ʠ ʬʦʨʤ ʢʦʣʝʙʘʥʠʡ ʥʝʩʫ-

ʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ. ʇʨʠ ʵʪʦʤ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ 

ʙʣʠʟʦʩʪʴ ʯʘʩʪʦʪʥʦʛʦ ʩʧʝʢʪʨʘ ʥʘʛʨʫʟʦʢ ʠ ʩʦʙʩʪʚʝʥ-

ʥʳʭ ʯʘʩʪʦʪ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʩʠʣʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʢʦʥ-

ʩʪʨʫʢʮʠʠ ʘʚʪʦʥʦʤʥʦʡ ʧʫʩʢʦʚʦʡ ʫʩʪʘʥʦʚʢʠ ʷʚʣʷʝʪʩʷ 

ʨʘʤʘ ʩʪʨʝʣʳ ʧʦʜʲʝʤʘ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʫʩʢʦʚʦʛʦ ʢʦʥ-

ʪʝʡʥʝʨʘ ʩ ʨʘʢʝʪʦʡ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʩʣʦʞʥʫʶ 

ʩʚʘʨʥʫʶ ʢʦʨʦʙʯʘʪʦ-ʩʪʝʨʞʥʝʚʫʶ ʨʘʤʥʫʶ ʢʦʥʩʪʨʫʢ-

ʮʠʶ. ʇʨʠʤʝʥʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ ʨʘʩʯʝʪʘ ʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦ-

ʜʦʙʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʚʳʟʳʚʘʝʪ ʠʣʠ ʧʨʦʚʝʜʝʥʠʝ 

ʥʘʪʫʨʥʳʭ ʠʩʧʳʪʘʥʠʡ. ʠʟʚʝʩʪʥʳʝ ʪʨʫʜʥʦʩʪʠ. ʅʘʧʨʠ-

ʤʝʨ, ʤʝʪʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʩʯʝʪ-

ʥʦʡ ʩʭʝʤʳ ʢʦʥʩʪʨʫʢʮʠʠ ʚ ʚʠʜʝ ʩʚʷʟʘʥʥʳʭ ʙʘʣʦʢ ʠ 

ʪʦʯʝʯʥʳʭ ʤʘʩʩ [1], ʠʟʙʳʪʦʯʥʦ ʫʧʨʦʱʘʝʪ ʢʦʥʩʪʨʫʢ-

ʮʠʶ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʫʯʠʪʳʚʘʷ ʚʣʠʷʥʠʝ ʧʦʧʝʨʝʯ-

ʥʳʭ ʩʠʣʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʢʦʤ-

ʧʘʥʦʚʢʫ. ʇʦʵʪʦʤʫ ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʨʘʩ-

ʩʤʘʪʨʠʚʘʣʠʩʴ ʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ. ʆʜʥʠʤ ʠʟ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʦ-

ʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠʥʞʝʥʝʨʥʳʭ ʨʘʩʯʝʪʦʚ ʷʚʣʷʝʪʩʷ 

ʤʝʪʦʜ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʘ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʤʦʱʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ 

ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ ʠʥʞʝʥʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ANSYS [2]. 

ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʦʪ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʘʥʘʣʠʟʘ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʩʪʨʝʣʳ ʧʦʜʲ-

ʝʤʘ ʘʛʨʝʛʘʪʘ, ʧʨʦʚʝʜʝʥ ʤʦʜʘʣʴʥʳʡ ʘʥʘʣʠʟ ʚ ʧʘʢʝʪʝ 

ANSYS. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʘʷ 

ʤʦʜʝʣʴ ʨʘʤʳ ʩʪʨʝʣʳ ʧʦʜʲʝʤʘ, ʩʦʟʜʘʥʥʘʷ ʚʩʪʨʦʝʥ-

ʥʳʤʠ ʧʨʦʛʨʘʤʤʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ANSYS 

Workbench, ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1. ʄʦʜʝʣʴ ʨʘʤʳ 

ʩʦʜʝʨʞʠʪ 125757 ʫʟʣʦʚ ʠ 66273 ʵʣʝʤʝʥʪʦʚ ʨʘʟʤʝ-

ʨʦʤ ʥʝ ʙʦʣʝʝ 0,1 ʤ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʚʦʜʠʪʴ ʨʷʜ ʤʝʭʘʥʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʢʦʥʩʪʨʫʢʮʠʡ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʩʪʨʦʝʥʥʦʛʦ ʤʦʜʫʣʷ ANSYS 

Mechanical, ʚ ʪʦʤ ʤʦʜʘʣʴʥʳʡ ʘʥʘʣʠʟ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʠʪʝʨʘʮʠʦʥʥʦʛʦ ʨʝʰʘʪʝʣʷ. 

ʈʘʩʤʘʪʨʠʚʘʣʠʩʴ ʜʚʘ ʭʘʨʘʢʪʝʨʥʳʭ ʨʘʩʯʝʪʥʳʭ 

ʩʣʫʯʘʷ ʨʘʤʳ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ: ʚ ʛʦʨʠʟʦʥʪʘʣʴ-

ʥʦʤ ʧʦʣʦʞʝʥʠʠ ʙʝʟ ʛʨʫʟʘ ʠ ʩ ʛʨʫʟʦʚʦʤ ʢʦʥʪʝʡʥʝ-

ʨʦʤ, ʦʪʣʠʯʘʚʰʠʝʩʷ ʛʨʘʥʠʯʥʳʤʠ ʫʩʣʦʚʠʷʤʠ. ɺ ʧʝʨ-

ʚʦʤ ʩʣʫʯʘʝ ʤʦʜʝʣʴ ʰʘʨʥʠʨʥʦ ʦʧʝʨʘʣʘʩʴ ʧʦ ʮʠʣʠʥ-

ʜʨʠʯʝʩʢʠʤ ʧʦʚʝʨʭʥʦʩʪʷʤ ʟʘʜʥʠʭ ʮʘʧʬ (1) ʠ 

ʫʢʣʶʯʠʥ ʢʨʝʧʣʝʥʠʷ ʩʠʣʦʚʦʛʦ ʛʠʜʨʦʮʠʣʠʥʜʨʘ (2), 

ʞʝʩʪʢʦ ʟʘʢʨʝʧʣʷʣʘʩʴ ʚ ʦʙʣʘʩʪʠ ʧʝʨʝʜʥʝʡ ʦʧʦʨʳ (3). 

ɺʦ ʚʪʦʨʦʤ ʨʘʩʯʝʪʥʦʤ ʩʣʫʯʘʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʥʘʢʣʘ-

ʜʳʚʘʣʠʩʴ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʚʟʘʠʤʥʳʝ ʩʤʝʱʝʥʠʷ 

ʚʦʩʴʤʠ ʧʣʦʱʘʜʦʢ ʢʨʝʧʣʝʥʠʷ ʛʨʫʟʘ (4), ʩʠʤʤʝʪ-

ʨʠʯʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʚʝʨʭʥʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʙʦ-

ʢʦʚʳʭ ʧʘʥʝʣʝʡ ʩʪʨʝʣʳ (ʨʠʩ. 1).  
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ʈʠʩ. 1. ʂʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʘʷ ʤʦʜʝʣʴ ʩʪʨʝʣʳ 

 

ʈʷʜʦʤ ʩʧʝʮʠʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [3] ʫʩʪʘʥʦʚ-

ʣʝʥʦ, ʯʪʦ ʚʥʝʰʥʝʝ ʚʠʙʨʘʮʠʦʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʘʛʨʝʛʘʪʳ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʦʙʣʘʩʪʴʶ 

ʯʘʩʪʦʪ ʜʦ 60 ɻʮ. ʆʙʣʘʩʪʴ ʥʘʠʙʦʣʝʝ ʥʠʟʢʠʭ ʯʘʩʪʦʪ 

ʵʪʦʛʦ ʜʠʘʧʘʟʦʥʘ (ʜʦ 5é6 ɻʮ) ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʣʝʙʘ-

ʥʠʷʤ ʚʦʟʠʤʦʛʦ ʛʨʫʟʘ ʠ ʧʦʜʨʝʩʩʦʨʝʥʥʦʡ ʯʘʩʪʠ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʘʛʨʝʛʘʪʘ ʢʘʢ ʪʚʝʨʜʳʭ ʪʝʣ, ʘ ʚ ʦʙʣʘ-

ʩʪʠ ʩʨʝʜʥʠʭ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʚʳʩʦʢʠʭ ʯʘʩʪʦʪ (6é60 

ɻʮ) ʠʤʝʶʪ ʤʝʩʪʦ ʫʧʨʫʛʠʝ ʢʦʣʝʙʘʥʠʷ ʥʝʩʫʱʠʭ ʢʦʥ-

ʩʪʨʫʢʮʠʡ, ʘ ʪʘʢʞʝ ʢʦʣʝʙʘʥʠʷ ʥʝʧʦʜʨʝʩʩʦʨʝʥʥʳʭ 

ʤʘʩʩ ʢʦʣʝʩ ʠʣʠ ʤʦʩʪʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʙʣʘʩʪʴ ʠʩ-

ʩʣʝʜʫʝʤʳʭ ʯʘʩʪʦʪ ʙʳʣʘ ʦʛʨʘʥʠʯʝʥʘ ʟʥʘʯʝʥʠʝʤ ʚ 60 

ɻʮ.  

ɼʣʷ ʧʝʨʚʦʛʦ ʩʣʫʯʘʷ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʨʘʩʯʝ-

ʪʦʤ ʚ ANSYS ʚ ʫʢʘʟʘʥʥʦʤ ʠʥʪʝʨʚʘʣʝ ʧʦʣʫʯʝʥʳ ʟʥʘ-

ʯʝʥʠʷ ʯʘʩʪʦʪ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ (ʩʤ. ʪʘʙʣ. 1.). 

ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʬʦʨʤʳ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 2é4 (ʜʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʜʝʬʦʨ-

ʤʘʮʠʠ ʫʚʝʣʠʯʝʥʳ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ). ɸʥʘʣʠʟ ʧʦʣʫ-

ʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʢʦʣʝʙʘʥʠʷ 

ʧʨʦʠʩʭʦʜʷʪ ʚ ʦʩʥʦʚʥʦʤ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʠ 

ʠʤʝʶʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʟʘʤʝʪʥʳʝ ʜʝ-

ʬʦʨʤʘʮʠʠ ʥʘʙʣʶʜʘʶʪʩʷ ʢʘʢ ʚ ʧʨʦʜʦʣʴʥʳʭ, ʪʘʢ ʠ ʚ 

ʧʦʧʝʨʝʯʥʳʭ ʵʣʝʤʝʥʪʘʭ ʨʘʤʳ.  

ʊʘʙʣʠʮʘ 1 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʚ ANSYS 

ˉ ʬʦʨʤʳ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʏʘʩʪʦʪʘ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ, ɻʮ 

1 33,152 

2 43,065 

3 44,666 

 

 
ʈʠʩ. 2. ʇʝʨʚʘʷ ʬʦʨʤʘ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʚ ʧʝʨʚʦʤ ʨʘʩʯʝʪʥʦʤ ʩʣʫʯʘʝ (33,15 ɻʮ) 

 

ɼʣʷ ʚʪʦʨʦʛʦ ʨʘʩʯʝʪʥʦʛʦ ʩʣʫʯʘʷ ʚ ʟʘʜʘʥʳʡ ʠʥ-

ʪʝʨʚʘʣ ʧʦʧʘʣʦ ʪʦʣʴʢʦ ʟʥʘʯʝʥʠʝ ʧʝʨʚʦʡ ʯʘʩʪʦʪʳ ʩʦʙ-

ʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʨʘʤʳ, ʩʦʩʪʘʚʠʚʰʝʝ 43,685 ɻʮ. 

ʂʦʣʝʙʘʥʠʷ ʨʘʤʳ ʧʨʠ ʵʪʦʤ ʟʥʘʯʝʥʠʠ ʧʨʦʠʩʭʦʜʷʪ 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ (ʨʠʩ. 

5). 

 

 
ʈʠʩ. 3. ɺʪʦʨʘʷ ʬʦʨʤʘ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʨʘʤʳ ʚ ʧʝʨʚʦʤ ʨʘʩʯʝʪʥʦʤ ʩʣʫʯʘʝ (43,06 ɻʮ) 
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ʈʠʩ. 4. ʊʨʝʪʴʷ ʬʦʨʤʘ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʨʘʤʳ ʚ ʧʝʨʚʦʤ ʨʘʩʯʝʪʥʦʤ ʩʣʫʯʘʝ (44,67 ɻʮ) 

 

 
ʈʠʩ. 5. ʇʝʨʚʘʷ ʬʦʨʤʘ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʨʘʤʳ ʚʦ ʚʪʦʨʦʤ ʨʘʩʯʝʪʥʦʤ ʩʣʫʯʘʝ (43,68 ɻʮ) 

 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʬʦʨʤ ʢʦʣʝʙʘʥʠʡ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʪʨʝʭʤʝʨʥʦʛʦ ʧʦʜʭʦʜʘ 

ʢ ʨʝʰʝʥʠʶ ʧʦʜʦʙʥʳʭ ʟʘʜʘʯ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʣʘʥʠ-

ʨʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʤʦʜʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʤʳ ʩ ʫʯʝ-

ʪʦʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʥʘʛʨʫʞʝʥʠʷ ʛʨʫʟʦʤ ʠ ʩʦʙ-

ʩʪʚʝʥʥʳʤ ʚʝʩʦʤ, ʘ ʪʘʢʞʝ ʩʦʚʤʝʩʪʥʦʛʦ ʜʠʥʘʤʠʯʝ-

ʩʢʦʛʦ ʘʥʘʣʠʟʘ ʨʘʤʳ ʠ ʦʙʦʣʦʯʢʠ ʪʨʘʥʩʧʦʨʪʥʦ-

ʧʫʩʢʦʚʦʛʦ ʢʦʥʪʝʡʥʝʨʘ ʨʘʢʝʪʳ. 
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ɸʅʅʆʊɸʎʀʗ 

ʕʪʘ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʧʨʦʙʣʝʤʝ ʪʝʭʥʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʥʘ ʛʘʟʦʚʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʠ ʪʨʘʥʩʧʦʨʪʝ. ɼʣʷ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʥʝʦʙʭʦʜʠʤ ʧʝʨʝʚʦʜ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʊʉ ʥʘ ʥʝʢʦʪʦʨʫʶ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʩʥʦʚʫ. 
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ʌʦʨʤʘʣʠʟʘʮʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʧʦʩʪʨʦʝʥʠʷ ʬʦʨʤʘʣʴʥʳʭ (ʚʳ-

ʯʠʩʣʠʤʳʭ) ʘʣʛʦʨʠʪʤʦʚ ʜʠʘʛʥʦʩʪʠʢʠ. 

ANNOTATION  

This article is devoted to the problem of technical diagnostics on gas equipment and transport. To solve the 

problem, a qualitative definition of the TS must be translated into a quantitative basis. Formalization of qualitative 

definitions is a necessary condition for constructing formal (computable) diagnostic algorithms. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʚʳʰʝʥʠʝ ʥʘʜʸʞʥʦʩʪʠ, ʩʧʝʢʪʨʘʣʴʥʳʡ ʤʝʪʦʜ, ʢʦʤʧʦʥʝʥʪ, ʧʨʦʮʝʩʩ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʤʝʪʦʜʠʢʘ, ʥʘʨʘʙʦʪʢʘ, ʥʝʠʩʧʨʘʚʥʦʩʪʴ, ʚʦʟʤʦʞʥʳʝ ʩʦʩʪʦʷʥʠʷ. 

Key words: increase of reliability, spectral method, component, conversion process, technique, operating 

time, malfunction, possible states. 

 

ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʤʦʪʦʨʥʦʛʦ ʤʘʩʣʘ: 

- ʋʤʝʥʴʰʝʥʠʝ ʪʨʝʥʠʷ ʠ ʠʟʥʦʩʘ ʜʝʪʘʣʝʡ ʜʚʠʛʘ-

ʪʝʣʷ. ʋʧʣʦʪʥʝʥʠʝ ʥʘʜʧʦʨʰʥʝʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ 

ʤʝʩʪʝ ʢʦʥʪʘʢʪʘ ʧʦʨʰʥʝʚʳʭ ʢʦʣʝʮ ʩʦ ʩʪʝʥʢʘʤʠ ʮʠ-

ʣʠʥʜʨʘ.  

- ʉʦʟʜʘʥʠʝ ʜʘʚʣʝʥʠʷ ʚ ʩʤʘʟʳʚʘʝʤʳʭ ʫʟʣʘʭ ʠ 

ʫʩʪʨʦʡʩʪʚʘʭ, ʠʤʝʶʱʠʭ ʛʠʜʨʦʧʨʠʚʦʜ (ʥʘʪʷʞʠʪʝʣʠ 

ʮʝʧʠ, ʛʠʜʨʦʢʦʤʧʝʥʩʘʪʦʨʳ). ʆʪʚʦʜ ʪʝʧʣʘ ʦʪ ʧʦʨʰ-

ʥʝʡ, ʧʦʜʰʠʧʥʠʢʦʚ ʩʢʦʣʴʞʝʥʠʷ ʠ ʜʨʫʛʠʭ ʜʝʪʘʣʝʡ. 

- ɿʘʱʠʪʘ ʜʚʠʛʘʪʝʣʷ ʦʪ ʢʦʨʨʦʟʠʠ.  

- ʇʨʝʜʦʪʚʨʘʱʝʥʠʝ ʥʘʛʘʨʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʣʘʢʦ-

ʦʙʨʘʟʥʳʭ ʦʪʣʦʞʝʥʠʡ.  

- ʅʝʡʪʨʘʣʠʟʘʮʠʷ ʢʠʩʣʦʪ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʨʠ 

ʦʢʠʩʣʝʥʠʠ ʤʘʩʣʘ ʠ ʩʛʦʨʘʥʠʠ ʪʦʧʣʠʚʘ.  

- ʇʨʝʜʦʪʚʨʘʱʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʦʩʘʜʢʦʚ ʚ ʢʘʨ-

ʪʝʨʝ, ʤʘʩʣʦʧʨʦʚʦʜʘʭ ʠ ʪ.ʜ. 

ʎʝʣʠ ʵʢʩʧʨʝʩʩ-ʢʦʥʪʨʦʣʷ ʠ ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ 

ʧʘʨʘʤʝʪʨʳ ʤʦʪʦʨʥʳʭ ʤʘʩʝʣ 

ʎʝʣʠ ʢʦʥʪʨʦʣʷ: ʚʳʷʚʣʝʥʠʝ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ 

ʥʝʜʦʧʫʩʪʠʤʦʛʦ ʠʟʤʝʥʝʥʠʷ ʚʷʟʢʦʩʪʠ, ʦʙʚʦʜʥʝʥʥʦ-

ʩʪʠ, ʨʘʟʞʠʞʝʥʠʷ ʪʦʧʣʠʚʦʤ, ʟʘʩʦʨʝʥʠʷ ʤʝʭ ʧʨʠʤʝ-

ʩʷʤʠ ʠ ʫʭʫʜʰʝʥʠʷ ʤʦʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʤʘʩʝʣ ʚ ʮʝ-

ʣʷʭ ʫʤʝʥʴʰʝʥʠʷ ʠʟʥʦʩʦʚ ʜʚʩ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʘʚʘʨʠʡ ʠʭ ʢʨʠʚʦʰʠʧʥʦ-ʰʘʪʫʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʠ ʮʠ-

ʣʠʥʜʨʦʧʦʨʰʥʝʚʦʡ ʛʨʫʧʧʳ; ʚʳʷʚʣʝʥʠʝ ʥʝʩʦʦʪʚʝʪ-

ʩʪʚʠʷ ʢʘʯʝʩʪʚʘ ʩʚʝʞʝʛʦ ʤʘʩʣʘ ʧʘʩʧʦʨʪʥʳʤ ʜʘʥʥʳʤ, 

ʝʛʦ ʥʝʜʦʧʫʩʪʠʤʦʡ ʦʙʚʦʜʥʝʥʥʦʩʪʠ ʠ ʟʘʛʨʷʟʥʝʥʥʦ-

ʩʪʠ; ʧʦʜʛʦʪʦʚʢʘ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʵʢʩʧʨʝʩʩ-ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʶ ʚʨʝʤʝʥʥʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʤʦʪʦʨ-

ʥʦʛʦ ʤʘʩʣʘ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʘʚʘʨʠʡʥʦʛʦ ʠʟʥʘʰʠ-

ʚʘʥʠʷ ʜʚʠʛʘʪʝʣʷ ʧʨʠ ʨʘʙʦʪʝ ʙʝʟ ʩʤʝʥʳ ʤʘʩʣʘ. 

ʆʧʠʩʘʥʥʳʡ ʥʠʞʝ ʵʢʩʧʨʝʩʩ-ʢʦʥʪʨʦʣʴ ʥʝ ʪʨʝ-

ʙʫʝʪ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʙʦʣʴʰʠʭ ʪʝ-

ʢʫʱʠʭ ʟʘʪʨʘʪ, ʤʦʞʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʨʘʙʦʪʥʠʢʦʤ ʩʦ 

ʩʨʝʜʥʝʪʝʭʥʠʯʝʩʢʠʤ ʠ ʩʨʝʜʥʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʠ ʧʦʟ-

ʚʦʣʷʝʪ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʦʪʢʘʟʳ ʜʚʠʛʘʪʝʣʝʡ. 

ʆʙʚʦʜʥʝʥʠʝ ʤʘʩʣʘ. ɺʦʜʘ ʥʘʥʦʩʠʪ ʙʦʣʴʰʦʡ 

ʚʨʝʜ ʤʦʪʦʨʥʳʤ ʤʘʩʣʘʤ. ɼʘʞʝ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʚʦʜʳ (0,1...0,2 %), ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ ʧʨʠʩʘʜ-

ʢʘʤʠ ʚ ʤʘʩʣʘʭ, ʙʳʩʪʨʦ (ʟʘ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʧʨʠ ʥʦʨ-

ʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠʣʠ ʟʘ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ ʨʘ-

ʙʦʪʳ ʜʠʟʝʣʷ ʚ ʥʦʤʠʥʘʣʴʥʦʤ ʨʝʞʠʤʝ) ʨʘʟʣʘʛʘʝʪ ʠʭ. 

ʇʦʩʣʝ ʵʪʦʛʦ ʚ ʤʘʩʣʷʥʳʭ ʩʠʩʪʝʤʘʭ ɼɺʉ ʦʙʨʘʟʫʶʪʩʷ 

ʣʠʧʢʠʝ ʦʪʣʦʞʝʥʠʷ, ʟʘʙʠʚʘʶʱʠʝ ʤʘʩʣʦʬʠʣʴʪʨʳ, 

ʪʨʫʙʢʠ ʠ ʢʘʥʘʣʳ, ʤʘʩʣʦʟʘʙʦʨʥʠʢʠ ʠ ʚʳʟʳʚʘʶʱʠʝ 

ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʢʣʘʧʘʥʦʚ ʤʘʩʣʷʥʳʭ ʩʠʩʪʝʤ ʠ ʜʨʫ-

ʛʦʝ. ʆʩʦʙʝʥʥʦ ʙʳʩʪʨʦ ʨʘʟʨʫʰʘʶʪʩʷ ʩʘʤʳʝ ʘʢʪʠʚ-

ʥʳʝ ʧʨʠʩʘʜʢʠ, ʠʤʝʶʱʠʝ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʛʣʦʱʘʪʴ 

ʚʣʘʛʫ ʠʟ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ. ɺʩʣʝʜʩʪʚʠʝ ʪʘʢʦʛʦ 

ʨʘʩʧʘʜʘ ʧʨʠʩʘʜʦʢ ʤʘʩʣʘ ʚʩʧʝʥʠʚʘʶʪʩʷ, ʫʭʫʜʰʘ-

ʶʪʩʷ ʠʭ ʩʤʘʟʳʚʘʶʱʠʝ, ʘʥʪʠʠʟʥʦʩʥʳʝ, ʤʦʶʱʝʝ-

ʜʠʩʧʝʨʛʠʨʫʶʱʠʝ ʠ ʜʨʫʛʠʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘ-

ʪʝʣʠ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʢʦʨʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʣʘʢʦʚ ʠ 

ʥʘʛʘʨʦʚ ʥʘ ʜʝʪʘʣʷʭ ʎʇɻ, ʩʥʠʞʘʝʪʩʷ ʱʝʣʦʯʥʦʝ 

ʯʠʩʣʦ, ʘ ʠʟ-ʟʘ ʚʳʤʳʚʘʥʠʷ ʧʨʠʩʘʜʦʢ, ʦʙʨʘʟʫʶʱʠʭ 

ʟʘʱʠʪʥʳʝ ʧʣʝʥʢʠ, ʧʦʚʳʰʘʝʪʩʷ ʢʦʨʨʦʟʠʦʥʥʦʩʪʴ 

ʤʘʩʣʘ, ʦʩʦʙʝʥʥʦ ʢ ʜʝʪʘʣʷʤ ʠʟ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ. 

ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʧʨʠ ʵʪʦʤ ʠʟʥʦʩ ʪʨʫʱʠʭʩʷ ʜʝʪʘʣʝʡ 

ʜʠʟʝʣʷ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ, ʘ ʥʘʜʝʞʥʦʩʪʴ ʝʛʦ ʨʘʙʦʪʳ, 

ʦʩʦʙʝʥʥʦ ʂʐʄ, ʧʘʜʘʝʪ ʚʧʣʦʪʴ ʜʦ ʘʚʘʨʠʡʥʳʭ ʟʘʜʠ-

ʨʦʚ ʧʦʜʰʠʧʥʠʢʦʚ ʢʦʣʝʥʚʘʣʘ. 
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ɸʅʅʆʊɸʎʀʗ 

 ɹʫʨʦʥʘʙʠʚʥʳʝ ʩʚʘʠ ʩ ʫʰʠʨʝʥʥʦʡ ʧʷʪʦʡ ï ʵʬʬʝʢʪʠʚʥʘʷ ʩʚʘʡʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʨʘʙʦʪʘʶʱʘʷ ʥʘ ʚʳʜʝʨ-

ʛʠʚʘʥʠʝ. ʊʘʢʦʡ ʪʠʧ ʨʘʙʦʪʳ ʰʠʨʦʢʦ ʚʩʪʨʝʯʘʝʪʩʷ ʜʣʷ ʢʦʨʦʪʢʠʭ ʩʚʘʡ ʚ ʫʩʣʦʚʠʷʭ ʙʦʣʴʰʦʡ ʛʣʫʙʠʥʳ ʧʨʦʤʝʨ-

ʟʘʥʠʷ. 

 ʊʝʭʥʦʣʦʛʠʷ ʙʫʨʦʥʘʙʠʚʥʳʭ ʩʚʘʡ ʊʀʉʕ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʟʛʦʪʦʚʣʝʥʠʝ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʚʘʠ ʫʰʠʨʝʥʠʷ ʚ 

ʚʠʜʝ ʧʦʣʫʩʬʝʨʳ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ (ʫʜʝʣʴʥʘʷ ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ) ʧʨʠʤʝʥʝʥʠʷ ʪʘʢʦʛʦ ʫʰʠʨʝʥʠʷ ʙʫʜʝʪ ʥʝ-

ʧʦʩʪʦʷʥʥʘ. ʉ ʨʦʩʪʦʤ ʨʘʜʠʫʩʘ ʧʦʣʫʩʬʝʨʳ R ʚʥʘʯʘʣʝ ʦʥʘ ʨʘʩʪʝʪ, ʘ ʟʘʪʝʤ ʩʥʠʞʘʝʪʩʷ.  

 ɺ ʩʪʘʪʴʝ ʜʘʥʘ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ Rʦʧʪ ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʥʘʠʙʦʣʴʰʫʶ ʫʜʝʣʴʥʫʶ ʥʝʩʫʱʫʶ ʩʧʦʩʦʙ-

ʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʚʘʡʥʳʝ ʬʫʥʜʘʤʝʥʪʳ, ʙʦʣʴʰʘʷ ʛʣʫʙʠʥʘ ʧʨʦʤʝʨʟʘʥʠʷ, ʤʘʣʳʝ ʥʘʛʨʫʟʢʠ, ʙʫʨʦʥʘʙʠʚ-

ʥʳʝ ʩʚʘʠ ʩ ʫʰʠʨʝʥʠʝʤ.  

ABSTRACT 

 Bored piles with a widened heel are an effective pile structure, working on pulling. This type of work is 

widely encountered for short piles in conditions of great depth of freezing. 

 The technology of ʊʀʉʕ bored piles involves the production of a hemisphere broadening in the lower part 

of the pile. The efficiency (specific carrying capacity) of the application of such a broadening will be unstable. As 

the radius of the hemisphere R increases, it first grows and then decreases. 

 In the article the technique of definition Rʦʧʪ providing the greatest specific carrying capacity of a design is 

given. 

 Keywords: pile foundations, conditions of deep freezing, small loads, bored piles with broadening. 

 

 ɺ ʨʘʙʦʪʘʭ [2,3,4,5] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʙʫʨʦʥʘʙʠʚ-

ʥʳʝ ʩʚʘʠ ʩ ʫʰʠʨʝʥʥʦʡ ʧʷʪʦʡ ï ʵʬʬʝʢʪʠʚʥʘʷ ʩʚʘʡ-

ʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʨʘʙʦʪʘʶʱʘʷ ʥʘ ʚʳʜʝʨʛʠʚʘʥʠʝ. ʊʘ-

ʢʦʡ ʪʠʧ ʨʘʙʦʪʳ ʰʠʨʦʢʦ ʚʩʪʨʝʯʘʝʪʩʷ ʜʣʷ ʢʦʨʦʪʢʠʭ 

ʩʚʘʡ ʚ ʫʩʣʦʚʠʷʭ ʙʦʣʴʰʦʡ ʛʣʫʙʠʥʳ ʧʨʦʤʝʨʟʘʥʠʷ df , 

ʪ.ʝ. ʚ ʫʩʣʦʚʠʷʭ ʉʠʙʠʨʠ ʠ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ɽʚʨʦʧʝʡ-

ʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ.  

 ʊʝʭʥʦʣʦʛʠʷ ʩʚʘʡ ʊʀʉʕ [1,7,8] ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʠʟʛʦʪʦʚʣʝʥʠʝ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʚʘʠ ʫʰʠʨʝʥʠʷ ʚ ʚʠʜʝ 

ʧʦʣʫʩʬʝʨʳ (ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʦʞʘ - 

ʧʣʫʛʘ).  

 ʊʘʢ ʢʘʢ ʦʙʲʝʤ (ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ ʩʪʦʠʤʦʩʪʴ) 

ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʯʘʩʪʠ ʩʚʘʠ ʨʘʩʪʝʪ ʧʨʦʧʦʨʮʠʦ-

ʥʘʣʴʥʦ ʢʚʘʜʨʘʪʫ ʨʘʜʠʫʩʘ ʩʢʚʘʞʠʥʳ, ʘ ʫʰʠʨʝʥʠʷ ï 

ʢʫʙʫ ʨʘʜʠʫʩʘ ʧʦʣʫʩʬʝʨʳ R, ʵʬʬʝʢʪʠʚʥʦʩʪʴ (ʫʜʝʣʴ-

ʥʘʷ ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʥʘ ʚʳʜʝʨʛʠʚʘʥʠʝ, ʥʝʩʫ-

ʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʦʪʥʝʩʝʥʥʘʷ ʢ ʦʙʲʝʤʫ ʩʚʘʠ, ʢʅ/ʤ3) 

ʧʨʠʤʝʥʝʥʠʷ ʪʘʢʦʛʦ ʫʰʠʨʝʥʠʷ ʙʫʜʝʪ ʥʝʧʦʩʪʦʷʥʥʘ. 

 ɺʥʘʯʘʣʝ ʦʥʘ ʙʫʜʝʪ ʨʘʩʪʠ, ʜʦʩʪʠʛʘʷ ʤʘʢʩʠʤʫʤʘ, 

ʘ ʟʘʪʝʤ ʩʥʠʞʘʪʴʩʷ, ʧʨʠ ʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʷʭ R. ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʘʢʪʫʘʣʴʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʚʦʧʨʦʩ ʚʳ-

ʙʦʨʘ ʨʘʜʠʫʩʘ R ʧʦʣʫʩʬʝʨʠʯʝʩʢʦʡ ʯʘʩʪʠ ʩʚʘʠ, ʢʦʪʦ-

ʨʳʡ ʦʙʝʩʧʝʯʠʪ ʥʘʠʙʦʣʴʰʫʶ ʫʜʝʣʴʥʫʶ ʥʝʩʫʱʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ. 

 ʆʧʨʝʜʝʣʠʤ ʟʥʘʯʝʥʠʝ Rʦʧʪ (ʚ ʧʨʠʚʝʜʝʥʥʦʤ ʨʘ-

ʥʝʝ ʩʤʳʩʣʝ) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʩʚʘʠ. 

 ʆʙʲʝʤ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʯʘʩʪʠ ʩʚʘʠ Vʮ ʨʘʚʝʥ: 

Vʮ = ˊ r2ǎ, 

ʛʜʝ r - ʨʘʜʠʫʩ ʩʢʚʘʞʠʥʳ;  

 ǎ - ʜʣʠʥʘ ʩʚʘʠ. 

 ʆʙʲʝʤ ʧʦʣʫʩʬʝʨʠʯʝʩʢʦʡ ʯʘʩʪʠ ʩʚʘʠ Vʧ ʦʧʨʝ-

ʜʝʣʠʪʩʷ: 

Vʧ = (4 ˊ R3/3)/2 = 2 ˊ R3/3. 

 ʋʯʠʪʳʚʘʷ, ʯʪʦ ʦʙʲʝʤ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʫʰʠ-

ʨʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʨʘʜʠʫʩʘ r ʠ ʚʳʩʦʪʦʡ h å R ʚʭʦʜʠʪ 

ʚ ʦʙʲʝʤ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʯʘʩʪʠ ʩʚʘʠ Vʮ, ʝʛʦ ʥʫʞʥʦ 

ʚʳʯʝʩʪʴ ʠʟ Vʧ.  

 ʊʦʛʜʘ:  

Vʧ = 2 ˊ R3/3 - ˊ r2R. 

 ʅʝʙʦʣʴʰʘʷ ʧʦʛʨʝʰʥʦʩʪʴ, ʚʦʟʥʠʢʘʶʱʘʷ ʟʘ 

ʩʯʝʪ ʟʘʤʝʥʳ h ʥʘ R, ʥʝ ʧʨʝʚʳʰʘʝʪ 3% ʠ ʥʘ ʪʦʯʥʦʩʪʴ 

ʜʘʣʴʥʝʡʰʠʭ ʨʘʩʯʝʪʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʚʣʠʷʝʪ. 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʲʝʤ ʩʚʘʠ ʩ ʫʰʠʨʝʥʠʝʤ Vʫ  h

ʨʘʚʝʥ: 

Vʫ  h= Vʮ + Vʧ = ˊ r2ǎ + 2 ˊ R3/3 - ˊ r2R. 

 ʆʙʲʝʤ ʩʚʘʠ ʙʝʟ ʫʰʠʨʝʥʠʷ Vʩ ʦʧʨʝʜʝʣʠʪʩʷ: 

Vʩ = Vʮ = ˊ r2ǎ. 

 ʊʘʢ ʢʘʢ ʥʘʩ ʠʥʪʝʨʝʩʫʝʪ ʥʘʩʢʦʣʴʢʦ ʨʘʩʪʝʪ 

ʦʙʲʝʤ ʩʚʘʠ ʟʘ ʩʯʝʪ ʫʰʠʨʝʥʠʷ, ʚʚʝʜʝʤ ʧʦʢʘʟʘʪʝʣʴ m. 

m = Vʫ /hVʩ = (Vʮ + Vʧ)/Vʮ = (ˊ r2ǎ + 2 ˊ R3/3 - ˊ 

r2R)/(ˊ r2ǎ) = 

= 1 + (2 R3/3)/(r2ǎ) ï R/ǎ. 
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 ʇʨʠ ʨʦʩʪʝ R ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʚʘʠ ʥʘ ʚʳ-

ʜʝʨʛʠʚʘʥʠʝ (ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʩʚʘʠ) ʪʘʢʞʝ ʨʘʩʪʝʪ. 

 ʅʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʚʘʠ ʙʝʟ ʫ ʠhʨʝʥʠʷ Fd ʩ 

ʧʦ (7.14) [6] ʙʫʜʝʪ ʨʘʚʥʘ: 

Fd ʩ = ɔc 2 ˊ r ɔcf f ǎ, 

ʛʜʝ f - ʨʘʩʯʝʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʛʨʫʥʪʘ ʧʦ ʙʦ-

ʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʚʦʣʘ ʩʚʘʠ, ʢʇʘ;  

 ʚʚʠʜʫ ʤʘʣʦʡ ʜʣʠʥʳ ʩʚʘʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʥʷʪʦ 

ʧʦʩʪʦʷʥʥʳʤ. 

 ɼʣʷ ʩʚʘʠ ʩ ʫʰʠʨʝʥʠʝʤ ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

Fd ʫ  hʦʧʨʝʜʝʣʠʪʩʷ: 

Fd ʫ  h= ɔc 2 ˊ R ɔcf f ǎ. 

 ɺʚʝʜʝʤ ʧʦʢʘʟʘʪʝʣʴ K, ʨʘʚʥʳʡ ʦʪʥʦʰʝʥʠʶ ʥʝ-

ʩʫʱʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ. 

K = Fd ʫ /h Fd ʩ = ɔc 2 ˊ R ɔcf f ǎ /( ɔc 2 ˊ r ɔcf f ǎ) = 

R/r. 

 ʇʦʢʘʟʘʪʝʣʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʫʰʠʨʝʥʠʷ (ʢʘʢ ʦʪʤʝʯʝʥʦ ʨʘʥʝʝ) ʙʫʜʝʪ ʦʪʥʦʰʝʥʠʝ 

ʫʜʝʣʴʥʦʡ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʚʘʠ ʩ ʫʰʠʨʝʥʠʝʤ 

ʢ ʵʪʦʤʫ ʞʝ ʧʦʢʘʟʘʪʝʣʶ ʜʣʷ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ. ʊʦ 

ʝʩʪʴ ʦʪʥʦʰʝʥʠʝ ʧʨʠʨʦʩʪʘ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ K 

ʧʨʠʨʦʩʪʫ ʦʙʲʝʤʘ ʩʚʘʠ m (ʪ.ʝ. ʩʪʦʠʤʦʩʪʠ). 

 ɺ ʪʘʙʣʠʮʝ ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝʥʠʷ K/m ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʨʘʜʠʫʩʘ ʫʰʠʨʝʥʠʷ R ʧʨʠ ʟʥʘʯʝʥʠʷʭ ǎ = 1,0 

ʤ ʠ r = 0,1 ʤ. 

 

ʊʘʙʣʠʮʘ  

ʋʜʝʣʴʥʘʷ ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʚʘʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʜʠʫʩʘ ʫʰʠʨʝʥʠʷ 

R,ʤ m K K/m 

0,10 0,97 1,0 1,031 

0,15 1,075 1,5 1,395 

0,20 1,33 2,0 1,50 

0,25 1,79 2,5 1,396 

0,30 2,50 3,0 1,20 

0,35 3,50 3,5 1,00 

0,40 4,90 4,0 0,81 

 
 ʀʟ ʨʘʩʩʤʦʪʨʝʥʠʷ ʪʘʙʣʠʮʳ ʤʦʞʥʦ ʚʠʜʝʪʴ ʟʘʚʠ-

ʩʠʤʦʩʪʴ ʧʨʝʜʧʦʣʘʛʘʝʤʫʶ ʨʘʥʝʝ. ʋʜʝʣʴʥʘʷ ʥʝʩʫʱʘʷ 
ʩʧʦʩʦʙʥʦʩʪʴ ʩʚʘʠ ʩ ʫʰʠʨʝʥʠʝʤ ʨʘʩʪʝʪ ʩ ʨʦʩʪʦʤ R ʦʪ 
1,0 ʜʦ 1,50 (ʧʨʠ R = 0,20 ʤ), ʘ ʟʘʪʝʤ ʧʘʜʘʝʪ ʜʦ 1,0 ʠ 
ʤʝʥʝʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʬʦʨʤʦʡ (ʯʪʦ 
ʩʦʚʝʨʰʝʥʥʦ ʥʝʜʦʧʫʩʪʠʤʦ ʥʘ ʧʨʘʢʪʠʢʝ). 

 ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʫʰʠʨʝʥʠʷ 
ʥʝʦʙʭʦʜʠʤʦ ʥʘʟʥʘʯʘʪʴ R, ʜʘʶʱʠʡ ʤʘʢʩʠʤʘʣʴʥʦʝ 
ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ K/m (ʦʪʥʦʰʝʥʠʝ ʫʜʝʣʴʥʳʭ ʥʝ-
ʩʫʱʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʩʚʘʡ ʩ ʫʰʠʨʝʥʠʝʤ ʢ ʮʠʣʠʥʜʨʠ-
ʯʝʩʢʦʡ ).  

 ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ Rʦʧʪ ʥʝʦʙʭʦʜʠʤʦ ʚʟʷʪʴ ʧʨʦ-
ʠʟʚʦʜʥʫʶ ʦʪ K/m ʧʦ R, ʧʨʠʨʘʚʥʷʪʴ ʝʝ ʥʫʣʶ ʠ ʠʟ 
ʵʪʦʛʦ ʚʳʨʘʞʝʥʠʷ ʥʘʡʪʠ R = Rʦʧʪ.  

K/m = (R/r)/(1 + (2 R3/3)/(r2ǎ) ï R/ǎ). (1) 
 ʈʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ ʪʨʝʪʴʝʡ ʩʪʝʧʝʥʠ, ʧʦʣʫʯʝʥ-

ʥʦʛʦ ʧʦʩʣʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ, ʚʝʩʴʤʘ ʛʨʦʤʦʟʜʢʦ. 
ʇʦʵʪʦʤʫ ʥʘʡʜʝʤ Rʦʧʪ ʜʣʷ ʦʙʨʘʪʥʦʡ ʚʝʣʠʯʠʥʳ m/K 
(ʤʠʥʠʤʘʣʴʥʳʡ ʧʨʠʨʦʩʪ ʦʙʲʝʤʘ ʩʚʘʠ ʥʘ 1 ʢʅ ʥʝʩʫ-
ʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ).  

m/K = (1 + (2 R3/3)/(r2ǎ) ï R/ǎ)/(R/r) = r/R + (2 
R2)/(3 r ǎ) - r/ǎ; 

(m/K)  ̊ = (r/R + (2 R2)/(3 r ǎ) - r/ǎ)  ̊ = 4 R/(3 r ǎ) - 
r/R2. 

 ʆʪʩʶʜʘ: 
4 R/(3 r ǎ) - r/R2 = 0; R = Rʦʧʪ = (3 r2ǎ/4)1/3. (2) 

 ɼʣʷ ʟʥʘʯʝʥʠʡ ʧʨʠʚʝʜʝʥʥʳʭ ʢ ʪʘʙʣʠʮʝ Rʦʧʪ 
ʨʘʚʥʦ: 

Rʦʧʪ = (3 0,12 1,0/ 4)1/3 = 0,196 ʤ; 
K/m = (R/r)/(1 + (2 R3/3)/(r2ǎ) ï R/ǎ) = 

= 1,96/(1+ 2 0,1963/(3 0,01 1,0) - 0,196) = 1,508. 
 ʋʜʝʣʴʥʘʷ ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʪʘʢʦʡ ʩʚʘʠ ʥʘ 

ʚʳʜʝʨʛʠʚʘʥʠʝ ʙʫʜʝʪ ʚ 1,508 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʫ ʮʠ-
ʣʠʥʜʨʠʯʝʩʢʦʡ.  

ɺʳʚʦʜʳ: 
 1. ɼʣʷ ʩʚʘʡ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʧʦ ʪʝʭʥʦʣʦʛʠʠ 

ʊʀʉʕ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʚʳʜʝʨʛʠʚʘʥʠʝ, ʨʘʟʤʝʨ ʫʰʠ-
ʨʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪ ʫʜʝʣʴʥʫʶ ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 
ʚʩʝʡ ʢʦʥʩʪʨʫʢʮʠʠ. 

 2. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʫʜʝʣʴʥʦʡ 
ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʚʘʡ ʨʘʜʠʫʩ ʫʰʠʨʝʥʠʷ ʜʦʣ-
ʞʝʥ ʧʨʠʥʠʤʘʪʴʩʷ ʧʦ ʚʳʨʘʞʝʥʠʶ (2). 
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ɸʅʅʆʊɸʎʀʗ 
ʋʩʪʘʥʦʚʣʝʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʝʜʝʣʦʚ ʦʙʥʘʨʫʞʝʥʠʷ Mg, Mn, Pb ʚ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʘʭ 

ʦʪ ʯʘʩʪʦʪʳ ʧʦʚʪʦʨʝʥʠʷ ʬʝʤʪʦʩʝʢʫʥʜʥʳʭ ʣʘʟʝʨʥʳʭ ʠʤʧʫʣʴʩʦʚ ʚ ʤʝʪʦʜʝ ʣʘʟʝʨʥʦ-ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ ʠʩʢʨʦʚʦʡ 

ʩʧʝʢʪʨʦʩʢʦʧʠʠ. ʇʦʣʫʯʝʥʦ ʦʧʪʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʟʘʜʝʨʞʢʠ ʨʝʛʠʩʪʨʘʮʠʠ ʵʤʠʩʩʠʦʥʥʳʭ ʣʠʥʠʡ Mg, Mn, Pb 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʘʟʝʨʥʦʛʦ ʠʤʧʫʣʴʩʘ, ʢʦʪʦʨʦʝ ʩʦʩʪʘʚʠʣʦ 130 ʥʩ. 

ABSTRACT  
Experimental dependence of limits of detection from the following elements: Mg, Mn, Pb on the femtosecond 

laser pulses repetition rate in the method of laser-induced breakdown spectroscopy was determined. The optimal 
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time delay relative to the laser pulse for the Mg, Mn, Pb elements was defined. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʌʝʤʪʦʩʝʢʫʥʜʥʘʷ ʃʀʉ, ʏʘʩʪʦʪʘ ʧʦʚʪʦʨʝʥʠʡ ʣʘʟʝʨʘ, ʇʨʝʜʝʣ ʦʙʥʘʨʫʞʝʥʠʷ 

Keywords: Femto-LIBS, Laser repetition rate, Limits of detection 

 

ʄʝʪʦʜ ʬʝʤʪʦʩʝʢʫʥʜʥʦʡ ʣʘʟʝʨʥʦʡ ʠʩʢʨʦʚʦʡ 

ʩʧʝʢʪʨʦʩʢʦʧʠʠ (ʃʀʉ) ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦ 

ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʜʣʷ ʟʘʜʘʯ ʘʥʘʣʠʟʘ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦ-

ʩʪʘʚʘ ʤʦʨʩʢʦʡ ʚʦʜʳ [6, 10]. ʆʩʥʦʚʥʦʝ ʧʨʝʠʤʫʱʝ-

ʩʪʚʦ ʤʝʪʦʜʘ ʬʝʤʪʦ-ʃʀʉ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʝʛʦ ʩʧʦʩʦʙ-

ʥʦʩʪʠ ʚʳʧʦʣʥʷʪʴ ʵʣʝʤʝʥʪʥʳʡ ʘʥʘʣʠʟ ʧʦʚʝʨʭʥʦʩʪʠ 

ʦʙʨʘʟʮʦʚ ʣʶʙʦʛʦ ʪʠʧʘ ʠ ʥʝ ʪʨʝʙʫʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴ-

ʥʦʡ ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʤʝʪʦʜ ʬʝʤʪʦʩʝʢʫʥʜʥʦʡ ʃʀʉ ʥʘʭʦʜʠʪ ʧʨʠʤʝ-

ʥʝʥʠʝ ʜʣʷ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

[7], ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [5, 11], ʠʩʩʣʝ-

ʜʦʚʘʥʠʠ ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ [4], ʘʨʭʝʦʣʦ-

ʛʠʠ [1] ʠ ʠʟʫʯʝʥʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ [2]. 

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʃʀʉ 

ʜʣʷ ʤʫʣʴʪʠ-ʵʣʝʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ 

in-situ ʢʘʢ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʥʳʭ ʩʨʝʜ, ʪʘʢ ʠ ʚ ʛʣʫ-

ʙʦʢʦʤ ʦʢʝʘʥʝ [3]. ɼʣʷ ʬʝʤʪʦʩʝʢʫʥʜʥʦʡ ʣʘʟʝʨʥʦʡ 

ʠʩʢʨʦʚʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʭʘʨʘʢʪʝʨʥʳ ʥʠʟʢʘʷ ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʴ ʩʧʣʦʰʥʦʛʦ ʩʧʝʢʪʨʘ ʠ ʙʦʣʝʝ ʣʫʯʰʠʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ çʥʘʥʦʩʝʢʫʥʜʥʦʡè ʃʀʉ ʧʨʝʜʝʣʳ ʦʙʥʘ-

ʨʫʞʝʥʠʷ ʧʨʠ ʘʥʘʣʠʟʝ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ. ɺʘʞʥʳʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ ʯʫʚʩʪʚʠ-

ʪʝʣʴʥʦʩʪʴ ʤʝʪʦʜʘ ʃʀʉ ʷʚʣʷʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʣʘʟʝʨʘ: 

ʜʣʠʥʘ ʚʦʣʥʳ ʠʟʣʫʯʝʥʠʷ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʠ ʵʥʝʨʛʠʷ 

ʠʤʧʫʣʴʩʘ, ʯʘʩʪʦʪʘ ʧʦʚʪʦʨʝʥʠʡ [9, 8]. ʈʘʥʝʝ ʙʳʣʦ ʧʦ-

ʢʘʟʘʥʦ [9, 8, 12], ʯʪʦ ʧʨʠ ʚʩʝ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʧʘʨʘ-

ʤʝʪʨʘʭ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠʟʤʝʥʝʥʠʝ ʯʘʩʪʦʪʳ ʧʦʚʪʦʨʝ-

ʥʠʡ ʣʘʟʝʨʥʳʭ ʠʤʧʫʣʴʩʦʚ ʚʣʠʷʝʪ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʵʤʠʩʩʠʦʥʥʳʭ ʣʠʥʠʡ Ca II ʧʨʠ ʘʥʘʣʠʟʝ ʚʦʜʥʳʭ ʨʘʩ-

ʪʚʦʨʦʚ ʢʘʣʴʮʠʷ, ʘ ʠʤʝʥʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʘʩʪʦʪʳ 

ʧʦʚʪʦʨʝʥʠʡ ʣʘʟʝʨʥʳʭ ʠʤʧʫʣʴʩʦʚ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʣʠʥʠʠ Ca II (393,3 ʥʤ) ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ 44 %, ʘ ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʴ ʩʧʣʦʰʥʦʛʦ ʩʧʝʢʪʨʘ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥ-

ʥʦʡ ʚ ʧʨʝʜʝʣʘʭ ʦʰʠʙʢʠ ʠʟʤʝʨʝʥʠʡ. 

ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʘʥ-

ʥʦʡ ʨʘʙʦʪʳ ʧʣʘʟʤʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʥʦʛʦ ʦʙʨʘʟʮʘ 

ʛʝʥʝʨʠʨʦʚʘʣʘʩʴ ʬʝʤʪʦʩʝʢʫʥʜʥʳʤ ʣʘʟʝʨʥʳʤ ʢʦʤ-

ʧʣʝʢʩʦʤ (Spitfire Pro 40F, Spectra-Physics), ʨʘʙʦʪʘʶ-

ʱʠʤ ʥʘ ʮʝʥʪʨʘʣʴʥʦʡ ʜʣʠʥʝ ʚʦʣʥʳ 800 ʥʤ ʩ ʜʣʠʪʝʣʴ-

ʥʦʩʪʴʶ ʠʤʧʫʣʴʩʘ 60 ʬʩ, ʵʥʝʨʛʠʝʡ 1 ʤɼʞ ʠ ʯʘʩʪʦ-

ʪʘʤʠ ʧʦʚʪʦʨʝʥʠʷ ʠʤʧʫʣʴʩʦʚ: 50 ɻʮ, 166 ɻʮ, 250 ɻʮ, 

500 ʠ 1 ʢɻʮ. ʃʘʟʝʨʥʦʝ ʠʟʣʫʯʝʥʠʝ ʥʘʧʨʘʚʣʷʣʦʩʴ ʯʝ-

ʨʝʟ ʩʠʩʪʝʤʫ ʟʝʨʢʘʣ ʠ ʬʦʢʫʩʠʨʦʚʘʣʦʩʴ ʥʘ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ. ʀʟʣʫʯʝʥʠʝ ʧʣʘʟʤʳ ʬʦ-

ʢʫʩʠʨʦʚʘʣʦʩʴ ʩʦʙʠʨʘʶʱʝʡ ʢʚʘʨʮʝʚʦʡ ʣʠʥʟʦʡ ʥʘ 

ʚʭʦʜʥʫʶ ʱʝʣʴ ʩʧʝʢʪʨʦʤʝʪʨʘ (Spectra Pro 2300, 

Princeton Instruments). ɼʣʠʪʝʣʴʥʦʩʪʴ ʠʤʧʫʣʴʩʘ ʢʦʥ-

ʪʨʦʣʠʨʦʚʘʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʘʚʪʦʢʦʨʨʝʣʷʪʦʨʘ 

(PSCOUT PL-SP-LF, Spectra-Physics). ɺʩʝ ʠʟʤʝʨʝ-

ʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʦʧʪʠʯʝʩʢʦʡ ʢʦʥ-

ʬʠʛʫʨʘʮʠʠ ʠ ʧʘʨʘʤʝʪʨʘʭ ʠʟʣʫʯʝʥʠʷ. 

ʇʝʨʝʜ ʧʨʦʚʝʜʝʥʠʝʤ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʚʣʠʷ-

ʥʠʶ ʯʘʩʪʦʪʳ ʧʦʚʪʦʨʝʥʠʷ ʣʘʟʝʨʥʳʭ ʠʤʧʫʣʴʩʦʚ ʙʳʣʠ 

ʥʘʡʜʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʚʨʝʤʝʥʘ ʟʘʜʝʨʞʝʢ ʨʝʛʠʩʪʨʘ-

ʮʠʠ ʩʧʝʢʪʨʦʚ ʧʣʘʟʤʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʘʟʝʨʥʦʛʦ ʣʫʯʘ 

ʜʣʷ ʠʩʩʣʝʜʫʝʤʳʭ ʵʣʝʤʝʥʪʦʚ (ʧʨʠ ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘ-

ʣʠʩʴ ʥʘʠʣʫʯʰʝʝ ʩʦʦʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ ʢ ʰʫʤʫ), ʢʦ-

ʪʦʨʳʝ ʜʣʷ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʩʦʩʪʘʚʠʣʠ 130 ʥʩ. ʇʦ-

ʵʪʦʤʫ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʝʜʝʣʦʚ ʦʙʥʘʨʫʞʝʥʠʷ 

ʙʣrʦ ʚʳʙʨʘʥʦ ʚʨʝʤʷ ʟʘʜʝʨʞʢʠ ʚ 130 ʥʩ. ɺʨʝʤʷ ʵʢʩ-

ʧʦʟʠʮʠʠ ʦʜʠʥʦʯʥʦʛʦ ʠʤʧʫʣʴʩʘ ʩʦʩʪʘʚʣʷʣʦ 50 ʥʩ.  

ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʣʠʙʨʦʚʦʯʥʳʝ ʛʨʘ-

ʬʠʢʠ ʠʩʩʣʝʜʫʝʤʳʭ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʩʣʝʜʫʶʱʠʭ ʯʘ-

ʩʪʦʪ ʧʦʚʪʦʨʝʥʠʷ ʣʘʟʝʨʥʳʭ ʠʤʧʫʣʴʩʦʚ: 50, 166, 250, 

500 ʠ 1000 ʢɻʮ. ɼʣʷ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʥʘ ʦʧʨʝʜʝ-

ʣʝʥʥʦʡ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʜʣʠʥʝ ʚʦʣʥʳ, ʘ ʠʤʝʥʥʦ: Mg 

I (285.2 ʥʤ), Mn I (403 ʥʤ), Pb I (283.3 ʥʤ), ʜʣʷ ʢʘʞ-

ʜʦʡ ʠʩʩʣʝʜʫʝʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʯʘʩʪʦʪʳ ʧʦʚʪʦʨʝ-

ʥʠʡ ʙʳʣ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʩʧʝʢʪʨ ʠʩʧʫʩʢʘʥʠʷ. ɼʘ-

ʣʝʝ, ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʤʘʢʩʠʤʫʤʘ ʩʧʝʢʪʨʘʣʴʥʳʭ ʣʠ-

ʥʠʡ ʵʣʝʤʝʥʪʦʚ, ʟʘ ʚʳʯʝʪʦʤ ʫʨʦʚʥʷ ʰʫʤʘ ʤʘʪʨʠʮʳ 

ʇɿʉ-ʢʘʤʝʨʳ, ʧʦʣʫʯʝʥʥʳʡ ʩʧʝʢʪʨ ʙʳʣ ʦʪʬʠʣʴʪʨʦ-

ʚʘʥ, ʫʙʨʘʥʳ çʛʦʨʷʯʠʝè ʪʦʯʢʠ, ʧʨʦʚʝʜʝʥʦ ʩʛʣʘʞʠʚʘ-

ʥʠʝ ʣʠʥʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʣʠʙʨʦʚʦʯʥʳʝ ʛʨʘʬʠʢʠ 

ʝʩʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʧʝʢʪʨʘʣʴʥʳʭ ʣʠ-

ʥʠʡ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʵʣʝʤʝʥʪʘ, ʘ 

ʥʘʢʣʦʥ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʧʨʷʤʦʡ ʩʚʷʟʘʥ ʩ ʚʝʣʠʯʠʥʦʡ 

ʧʨʝʜʝʣʘ ʦʙʥʘʨʫʞʝʥʠʷ ʩʣʝʜʫʶʱʠʤ ʩʦʦʪʥʦʰʝʥʠʝʤ: 

3ů/S, ʛʜʝ S ð ʥʘʢʣʦʥ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʧʨʷʤʦʡ, ů ð 

ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʭʦʣʦʩʪʦʡ ʧʨʦʙʳ. 

ʆʙʨʘʙʦʪʢʘ ʩʧʝʢʪʨʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʚ MatLab R2015a. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩ. 1, ʜʣʷ ʢʘʞʜʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ 

ʵʣʝʤʝʥʪʘ ʥʘʙʣʶʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʵʤʠʩʩʠʦʥʥʦʡ ʣʠʥʠʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʘʩʪʦʪʳ ʧʦʚʪʦ-

ʨʝʥʠʷ ʣʘʟʝʨʥʳʭ ʠʤʧʫʣʴʩʦʚ. ʆʜʥʘʢʦ, ʧʨʠ ʥʠʟʢʦʡ ʯʘ-

ʩʪʦʪʝ ʧʦʚʪʦʨʝʥʠʡ ʚʨʝʤʷ ʨʝʛʠʩʪʨʘʮʠʠ ʤʦʞʝʪ ʩʦʩʪʘʚ-

ʣʷʪʴ ʜʝʩʷʪʢʠ ʤʠʥʫʪ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ 

ʚʨʝʤʷ ʠʟʤʝʨʝʥʠʷ ʦʜʥʦʡ ʧʨʦʙʳ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʟʥʘʯʝʥʠʷ ʧʨʝʜʝʣʦʚ ʦʙʥʘʨʫʞʝʥʠʷ, ʜʣʷ ʯʘʩʪʦʪʳ ʧʦ-

ʚʪʦʨʝʥʠʷ 50 ɻʮ: Mg I (285.2ʥʤ) ð 0.112Ñ0.013 

ʤʛ/ʢʛ, Mn I (403 ʥʤ, 403.3 ʥʤ) ð 0.051Ñ0.004 ʤʛ/ʢʛ, 

Pb I (283.3 ʥʤ) ð 0.802Ñ0.341 ʤʛ/ʢʛ, ʜʣʷ 166 ɻʮ: Mg 

I (285.2ʥʤ) ð 0.058Ñ0.009 ʤʛ/ʢʛ, Mn I (403 ʥʤ, 403.3 

ʥʤ) ð 0.025Ñ0.002 ʤʛ/ʢʛ, Pb I (283.3 ʥʤ) ð 

0.711Ñ0.121 ʤʛ/ʢʛ, ʜʣʷ 250 ɻʮ: Mg I (285.2ʥʤ) ð 

0.155Ñ0.008 ʤʛ/ʢʛ, Mn I (403 ʥʤ, 403.3 ʥʤ) ð 

0.049Ñ0.001 ʤʛ/ʢʛ, Pb I (283.3 ʥʤ) ð 1.917Ñ0.128 

ʤʛ/ʢʛ, ʜʣʷ 500 ɻʮ: Mg I (285.2ʥʤ) ð 0.152Ñ0.011 

ʤʛ/ʢʛ, Mn I (403 ʥʤ, 403.3 ʥʤ) ð 0.044Ñ0.003 ʤʛ/ʢʛ, 

Pb I (283.3 ʥʤ) ð 0.718Ñ0.081 ʤʛ/ʢʛ, ʜʣʷ 1000 ɻʮ: 

Mg I (285.2ʥʤ) ð 0.143Ñ0.003ʤʛ/ʢʛ, Mn I (403 ʥʤ, 

403.3 ʥʤ) ð 0.045Ñ0.005 ʤʛ/ʢʛ, Pb I (283.3 ʥʤ) ð 

2.776Ñ0.972 ʤʛ/ʢʛ. 

ʂʘʢ ʚʠʜʥʦ, ʣʫʯʰʠʡ ʧʨʝʜʝʣ ʦʙʥʘʨʫʞʝʥʠʷ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʯʘʩʪʦʪʝ ʧʦʚʪʦʨʝʥʠʡ ʚ 166 Hz.  
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ʥʤ). 

 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʨʘʙʦʪʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʧʨʝʜʝʣʦʚ ʦʙʥʘʨʫʞʝʥʠʷ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʧʨʠ ʧʦʜ-

ʜʝʨʞʢʝ ʛʨʘʥʪʘ ʈʅʌ (ʩʦʛʣʘʰʝʥʠʝ ˉ 14-50-00034), 

ʦʙʨʘʙʦʪʢʘ ʩʧʝʢʪʨʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʢʦʥʪʫʨʦʚ ʩʧʝʢʪʨʘʣʴʥʳʭ ʣʠʥʠʡ ʚʳʧʦʣʥʝʥʳ ʧʨʠ ʧʦʜ-

ʜʝʨʞʢʝ ʛʨʘʥʪʘ ʈʌʌʀ (ʩʦʛʣʘʰʝʥʠʝ ˉ17-02-

00802\17). 
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ɸʅʅʆʊɸʎʀʗ 

 ʇʨʦʚʝʜʝʥʳ ʣʘʙʦʨʘʪʦʨʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʘʨʘʤʝʪʨʦʚ ʩʧʝʢʪʨʦʚ ʢʦʤʙʠʥʘʮʠʦʥʥʦʛʦ 

ʨʘʩʩʝʷʥʠʷ ʦʙʨʘʟʮʦʚ ʤʦʨʩʢʦʡ ʚʦʜʳ ʩ ʨʘʟʣʠʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʭʣʦʨʦʬʠʣʣʘ ɸ ʧʨʠ ʚʦʟʙʫʞʜʝʥʠʠ ʫʣʴʪʨʘʢʦ-

ʨʦʪʢʠʤʠ ʣʘʟʝʨʥʳʤʠ ʠʤʧʫʣʴʩʘʤʠ ʥʘ ʜʣʠʥʘʭ ʚʦʣʥ 470, 480 ʠ 490. ʀʩʩʣʝʜʦʚʘʣʠʩʴ ʚʣʠʷʥʠʝ ʬʦʪʦʩʠʥʪʝʟʠʨʫʶ-

ʱʝʛʦ ʧʠʛʤʝʥʪʘ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʦʟʙʫʞʜʝʥʠʷ ʩʧʝʢʪʨʦʚ ʠ ʬʦʨʤʘ ʣʠʥʠʠ ʢʦʤʙʠʥʘʮʠʦʥʥʦʛʦ ʨʘʩʩʝʷʥʠʷ (ʂʈ) 

ʧʨʠ ʚʦʟʙʫʞʜʝʥʠʠ ʣʘʟʝʨʥʳʤʠ ʠʤʧʫʣʴʩʘʤʠ ʩ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʧʦʨʷʜʢʘ ʚʨʝʤʝʥʠ ʧʦʧʝʨʝʯʥʦʡ ʨʝʣʘʢʩʘʮʠʠ ʊ2. 

ABSTRACT 

Laboratory experiments were performed to study the parameters of Raman spectra of samples of sea water 

with different concentrations of chlorophyll A when excited by ultrashort laser pulses at wavelengths of 470, 480, 

and 490. The effect of a photosynthetic pigment on the excitation efficiency of the spectra and the Raman line 

shape (Raman scattering) pulses with a duration on the order of the transverse relaxation time T2 were investigated. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʝʤʪʦʩʝʢʫʥʜʥʳʝ ʠʤʧʫʣʴʩʳ, ʢʦʤʙʠʥʘʮʠʦʥʥʦʝ ʨʘʩʩʝʷʥʠʝ, ʭʣʦʨʦʬʠʣʣ ɸ 

Keywords: femtosecond pulses, Raman scattering, chlorophyll A 
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ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫ-

ʯʝʥʠʷ ʫʣʴʪʨʘʢʦʨʦʪʢʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ ʩ ʬʦʪʦʩʠʥʪʝ-

ʟʠʨʫʶʱʠʤʠ ʩʠʩʪʝʤʘʤʠ (ʌʉ) ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝ-

ʥʠʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʥʠʤʘʥʠʷ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘ-

ʥʠʷ ʠ ʩʦʟʜʘʥʠʝ ʤʦʜʝʣʝʡ ʧʝʨʝʥʦʩʘ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʵʥʝʨʛʠʠ ʤʦʣʝʢʫʣʷʨʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ, ʚʭʦʜʷʱʠʤʠ 

ʚ ʩʦʩʪʘʚ ʌʉ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʣʘʟʝʨʦʚ, ʦʙʣʘʜʘʶʱʠʭ 

ʫʣʴʪʨʘʢʦʨʦʪʢʠʤʠ ʜʣʠʪʝʣʴʥʦʩʪʷʤʠ ʠʤʧʫʣʴʩʦʚ (ʬʝʤ-

ʪʦʩʝʢʫʥʜʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ), ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʣʘʟʝʨʥʫʶ ʢʦʛʝʨʝʥʪʥʫʶ ʩʧʝʢʪʨʦʩʢʦʧʠʶ ʩ ʚʨʝ-

ʤʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ ʤʝʥʴʰʠʤ, ʯʝʤ ʚʨʝʤʝʥʘ ʧʦʧʝ-

ʨʝʯʥʦʡ ʨʝʣʘʢʩʘʮʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ 

ʤʦʣʝʢʫʣʷʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʌʉ. 

ʕʪʦ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʠʩʩʣʝʜʦʚʘ-

ʥʠʶ ʤʝʭʘʥʠʟʤʦʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʚ ʌʉ, 

ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ 

ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʦʩʥʦʚʥʦʝ ʟʚʝʥʦ ʚ ʮʝʧʠ ʤʦʨ-

ʩʢʠʭ ʵʢʦʩʠʩʪʝʤ ï ʢʣʝʪʢʠ ʬʠʪʦʧʣʘʥʢʪʦʥʘ (ʚʢʣʶʯʘʷ 

ʦʮʝʥʢʠ ʫʱʝʨʙʘ ʚʦʟʜʝʡʩʪʚʠʷ ʥʝʬʪʷʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ 

ʥʘ ʤʦʨʩʢʠʝ ʵʢʦʩʠʩʪʝʤʳ). ʇʨʦʚʝʜʝʥʠʝ ʣʘʙʦʨʘʪʦʨ-

ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʟʦʥʘʥʩʥʳʭ 

ʫʣʴʪʨʘʢʦʨʦʪʢʠʭ ʠʤʧʫʣʴʩʦʚ (ʋʂʀ) ʚʦʟʙʫʞʜʝʥʠʷ 

ʩʧʝʢʪʨʦʚ ʢʦʤʙʠʥʘʮʠʦʥʥʦʛʦ ʨʘʩʩʝʷʥʠʷ (ʂʈ) ʧʦʟʚʦ-

ʣʠʪ ʥʝ ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʷʪʴ ʢʦʥʮʝʥʪʨʘʮʠʶ ʦʩʥʦʚʥʦʛʦ 

ʬʦʪʦʩʠʥʪʝʟʠʨʫʶʱʝʛʦ ʧʠʛʤʝʥʪʘ ʢʣʝʪʦʢ ï ʭʣʦʨʦ-

ʬʠʣʣʘ ɸ [1], ʥʦ ʠ ʦʧʨʝʜʝʣʷʪʴ ʤʝʭʘʥʠʟʤʳ ʬʦʨʤʠʨʦ-

ʚʘʥʠʷ ʢʦʥʪʫʨʘ ʦʛʠʙʘʶʱʝʡ ʂʈ [2]. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʩʧʝʢʪʨʦʚ ʢʦʤʙʠʥʘʮʠʦʥʥʦʛʦ ʨʘʩʩʝʷʥʠʷ ʧʨʠ ʚʦʟʙʫʞ-

ʜʝʥʠʠ ʋʂʀ ʚ ʜʠʘʧʘʟʦʥʝ 470-490 ʥʤ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʬʝʤʪʦʩʝʢʫʥʜʥʳʡ ʢʦʤʧʣʝʢʩ Spitfire pro 5W + Tsu-

nami (Spectra Physics) ʩ ʩʦʧʨʷʞʝʥʥʳʤ ʧʘʨʘʤʝʪʨʠʯʝ-

ʩʢʠʤ ʫʩʠʣʠʪʝʣʝʤ TOPAS (Spectra Physics). ʉʧʝʢʪʨʳ 

ʢʦʤʙʠʥʘʮʠʦʥʥʦʛʦ ʨʘʩʩʝʷʥʠʷ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʩ 

ʧʦʤʦʱʴʶ ʤʥʦʛʦʢʘʥʘʣʴʥʦʛʦ ʦʧʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ-

ʪʦʨ PiMAX3 ʩʦ ʩʧʝʢʪʨʦʛʨʘʬʦʤ Acton SP2300 

(Princeton Instruments). ʏʘʩʪʦʪʘ ʩʣʝʜʦʚʘʥʠʷ ʠʤʧʫʣʴ-

ʩʦʚ ʟʘʜʘʚʘʣʘʩʴ 1 ʢɻʮ. ʄʦʱʥʦʩʪʴ ʧʘʜʘʶʱʝʛʦ ʠʟʣʫ-

ʯʝʥʠʷ ʩʦʩʪʘʚʣʷʣʘ ʧʦʨʷʜʢʘ 3-4 ʤɺʪ. ʇʦʣʫʯʝʥʥʳʝ 

ʩʧʝʢʪʨʳ ʂʈ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 1-3. 
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