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CHEMISTRY 

 

ɸʅɸʃʀɿ ʄɽʊʆɼʆɺ ʆʏʀʉʊʂʀ ʉʊʆʏʅʓʍ ɺʆɼ ʉ ʇʆɺʓʐɽʅʅʆʁ ʂʆʅʎɽʅʊʈɸʎʀɽʁ 

ʌʆʈʄɸʃʔɼɽɻʀɼɸ 

 

ɺʝʥʞʠʢ ʖ.ɺ. 

ʤʘʛʠʩʪʨ, 

ʄʦʩʢʦʚʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʀʥʩʪʠʪʫʪ ʪʦʥʢʠʭ ʭʠʤʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ 

 

ANALYSIS OF METHODS FOR TREATING WASTEWATER WITH HIGH CONCENTRATION OF 
FORMALDEHYDE  

 

Venzhik J.V. 

master, 

Moscow Technological University,  

Institute of Fine Chemical Technology 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʤʝʪʦʜʳ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ, ʩʦʜʝʨʞʘʱʠʭ ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʦʨʤʘʣʴʜʝ-

ʛʠʜʘ. ʆʧʠʩʘʥʳ ʫʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʠʭ ʦʛʨʘʥʠʯʝʥʠʷ. ʇʨʠʚʝʜʝʥʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʜʘʥ-

ʥʳʝ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʦʯʠʩʪʢʠ ʩʪʦʯʥʦʡ ʚʦʜʳ, ʪ.ʝ. ɻ ʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʪʦʜʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʩʧʦʩʦʙʳ ʦʯʠʩʪʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʘʚʘ ʩʪʦʯʥʦʡ 

ʚʦʜʳ. 

Abstract 

In the article methods of treating wastewater containing high concentrations of formaldehyde are considered. 

The conditions for carrying out the processes and their limitations are described. The quantitative data allow to 

estimate the degree of wastewater treatment, i.e. efficiency of the method. The optimal methods of purification 

were proposed depending on the composition of the wastewater. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʦʯʥʘʷ ʚʦʜʘ, ʬʦʨʤʘʣʴʜʝʛʠʜ, ʦʯʠʩʪʢʘ ʩʪʦʯʥʦʡ ʚʦʜʳ. 

Keywords: wastewater, formaldehyde, wastewater treatment. 

 

ɺʚʝʜʝʥʠʝ. ʌʦʨʤʘʣʴʜʝʛʠʜ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦ-

ʩʪʠ, ʚʢʣʶʯʘʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʬʝʥʦʣ-, ʢʘʨʙʘʤʠʜ- ʠ ʤʝ-

ʣʘʤʠʥ-ʬʦʨʤʘʣʴʜʝʛʠʜʥʳʭ ʩʤʦʣ ʠ ʢʣʝʝʚ, ʢʨʘʩʠʪʝʣʝʡ, 

ʧʣʘʩʪʠʢʦʚ, ʚʟʨʳʚʯʘʪʳʭ ʚʝʱʝʩʪʚ ʠ ʬʘʨʤʘʮʝʚʪʠʯʝ-

ʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ [1]. ʊʘʢʦʝ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʜʘʥʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥʦ ʝʛʦ ʚʳʩʦʢʦʡ ʨʝʘʢ-

ʪʠʚʥʦʩʪʴʶ, ʦʪʩʫʪʩʪʚʠʝʤ ʮʚʝʪʘ, ʭʠʤʠʯʝʩʢʦʡ ʩʪʘ-

ʙʠʣʴʥʦʩʪʴʶ, ʧʨʦʩʪʦʪʦʡ ʚ ʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʦ-

ʣʫʯʝʥʠʠ ʠ ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʴʶ. ɺ ʭʠʤʠʠ ʬʦʨʤʘʣʴ-

ʜʝʛʠʜ ʷʚʣʷʝʪʩʷ ʩʚʷʟʫʶʱʠʤ ʘʛʝʥʪʦʤ, ʯʝʨʝʟ ʢʦʪʦʨʳʡ 

ʩʚʷʟʳʚʘʶʪʩʷ ʨʘʜʠʢʘʣʳ ʠ ʤʦʣʝʢʫʣʳ ʤʝʪʠʣʝʥʦʚʦʡ 

ʛʨʫʧʧʦʡ [2]. ʆʥ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʙʦʣʴʥʠʮʘʭ 

ʢʘʢ ʨʘʩʪʚʦʨ ʬʦʨʤʘʣʠʥʘ (35-37% ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʠ 

10% ʤʝʪʘʥʦʣʘ) ʜʣʷ ʜʝʟʠʥʬʝʢʮʠʠ ʨʫʢ, ʦʙʤʳʚʘʥʠʠ 

ʥʦʛ ʧʨʠ ʧʦʚʳʰʝʥʥʦʡ ʧʦʪʣʠʚʦʩʪʠ, ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ, ʨʘʩʪʚʦʨʦʚ ʜʣʷ ʩʧʨʠʥʮʝʚʘʥʠʷ. 

ʆʜʥʘʢʦ ʜʘʥʥʳʡ ʘʣʴʜʝʛʠʜ ʪʦʢʩʠʯʝʥ ʜʣʷ ʞʠʚʳʭ 

ʦʨʛʘʥʠʟʤʦʚ, ʧʦʜʘʚʣʷʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚ-

ʥʦʩʪʴ ʢʣʝʪʦʢ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʧʦʩʪʦʷʥʥʳʭ ʭʠʤʠʯʝ-

ʩʢʠʭ ʩʚʷʟʝʡ ʩ ʘʤʠʥʦʛʨʫʧʧʘʤʠ ʙʝʣʢʦʚ. ʆʥ ʪʘʢʞʝ ʚʳ-

ʟʚrʘʝʪ ʧʦʚʨʝʞʜʝʥʠʝ ɼʅʂ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʤʫʪʘ-

ʮʠʷʤ ʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʭ, ʘ ʪʘʢʞʝ ʘʥʘʣʦʛʠʯʥʳʤ 

ʦʙʨʘʟʦʤ ʜʝʡʩʪʚʫʝʪ ʥʘ ʢʣʝʪʢʠ ʤʦʣʦʯʥʳʭ ʞʝʣʝʟ, ʦʙ-

ʣʘʜʘʷ ʢʘʨʮʠʥʦʛʝʥʥʳʤ ʵʬʬʝʢʪʦʤ ʜʣʷ ʯʝʣʦʚʝʢʘ [3].  

ʉʣʝʜʩʪʚʠʝʤ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʬʦʨʤʘʣʴʜʝ-

ʛʠʜʘ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ ʩʪʦʯ-

ʥʳʭ ʚʦʜʘʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʛʜʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʦʨʤʘʣʴ-

ʜʝʛʠʜ. ʆʜʥʘʢʦ ʚ ʩʠʣʫ ʩʚʦʠʭ ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʧʨʠʤʝʥʝʥʠʝ ʩʪʘʥʜʘʨʪʥʳʭ ʤʝʪʦʜʦʚ ʦʯʠʩʪʢʠ ʢ ʩʪʦʯ-

ʥʦʡ ʚʦʜʝ, ʩʦʜʝʨʞʘʱʝʡ ʬʦʨʤʘʣʴʜʝʛʠʜ, ʥʝʚʦʟʤʦʞʥʦ  

ʣʠʙʦ ʧʨʠʚʦʜʠʪ ʢ ʥʠʟʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʯʠʩʪʢʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ 

ʦʙʟʦʨ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʦʯʠʩʪʢʠ ʩʪʦʯʥʦʡ ʚʦʜʳ 

ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʬʦʨʤʘʣʴʜʝʛʠʜʘ.  

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʦʛʦ 

ʧʦʠʩʢʘ ʚʩʝ ʥʘʡʜʝʥʥʳʝ ʤʝʪʦʜʳ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟ-

ʜʝʣʠʪʴ ʥʘ ʛʨʫʧʧʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦ-

ʙʘʤʠ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ: ʙʠʦʣʦʛʠʯʝʩʢʠʝ, ʭʠʤʠʯʝ-

ʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ. 

ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. ʌʦʨʤʘʣʴʜʝʛʠʜ ʷʚʣʷ-

ʝʪʩʷ ʭʠʤʠʯʝʩʢʠ ʪʦʢʩʠʯʥʳʤ ʜʣʷ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ, 

ʚʩʣʝʜʩʪʚʠʝ ʧʦʜʘʚʣʝʥʠʷ ʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚ-

ʥʦʩʪʠ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʧʦʩʪʦʷʥʥʳʭ ʩʚʷʟʝʡ ʩ ʘʤʠʥʦ-

ʛʨʫʧʧʘʤʠ ʙʝʣʢʦʚ. ʌʦʨʤʘʣʴʜʝʛʠʜ ʪʘʢʞʝ ʚʳʟʳʚʘʝʪ 

ʧʦʚʨʝʞʜʝʥʠʝ ɼʅʂ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʤʫʪʘʮʠʷʤ ʚ ʤʠʢ-

ʨʦʦʨʛʘʥʠʟʤʘʭ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʟʘ ʩʯʝʪ ʨʝʘʢʮʠʡ ʩ 

ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ, ʬʦʨʤʘʣʴʜʝʛʠʜ ʜʝʡʩʪʚʫʝʪ ʢʘʢ ʠʥ-

ʛʠʙʠʪʦʨ ʬʝʨʤʝʥʪʦʚ ʚ ʥʝʢʦʪʦʨʳʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʨʝ-

ʘʢʮʠʷʭ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʷʭ [3]. ɺʩʣʝʜʩʪʚʠʝ ʪʘʢʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ, ʩʪʦʯʥʳʝ ʚʦʜʳ, ʩʦʜʝʨʞʘʱʠʝ ʬʦʨʤʘʣʴ-

ʜʝʛʠʜ, ʪʦʢʩʠʯʥʳ ʜʣʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʬʦʨʤʘʣʴʜʝʛʠʜ ʨʘʟʣʘʛʘʝʪʩʷ 

ʪʦʣʴʢʦ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʷʭ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʭ 300 

ʤʛ/ʜʤ3 ʢʘʢ ʚ ʘʵʨʦʙʥʦʡ, ʪʘʢ ʠ ʚ ʘʥʘʵʨʦʙʥʦʡ ʩʨʝʜʝ. 

ʇʨʠ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʚʳʰʝ ʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʦʥ ʩʪʘ-

ʥʦʚʠʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʪʦʢʩʠʯʥʳʤ ʜʣʷ ʙʘʢʪʝʨʠʡ ʠ, 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝ ʧʦʜʚʝʨʛʘʝʪʩʷ ʨʘʟʣʦʞʝʥʠʶ. ʆʜ-

ʥʘʢʦ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʦʙʥʘʨʫʞʝʥ ʨʷʜ ʙʘʢʪʝʨʠʡ, 
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ʩʧʦʩʦʙʥʳʭ ʨʘʟʣʘʛʘʪʴ ʬʦʨʤʘʣʴʜʝʛʠʜ ʧʨʠ ʢʦʥʮʝʥʪʨʘ-

ʮʠʷʭ, ʚʳʰʝ 300 ʤʛ/ʜʤ3. ɺʠʜ Pseudomonas ʨʘʟʣʘʛʘʝʪ 

ʬʦʨʤʘʣʴʜʝʛʠʜ ʧʦʩʨʝʜʩʪʚʦʤ ʜʝʡʩʪʚʠʷ ʬʝʨʤʝʥʪʘ 

ʜʠʩʤʫʪʘʟʳ, ʘ ʚʠʜʳ Hansenula ʠ Candida ʠʩʧʦʣʴʟʫʶʪ 

ʬʦʨʤʘʣʴʜʝʛʠʜ-ʜʝʛʠʜʨʦʛʝʥʘʟʫ ʠ ʬʦʨʤʠʘʪ-ʜʝʛʠʜʨʦ-

ʛʝʥʘʟʫ (ʩʤ. ʨʠʩ. 1).  

 
ʈʠʩ. 1. ɼʝʡʩʪʚʠʝ ʙʘʢʪʝʨʠʡ Pseudomonas putida ʠ Hansenula ʠ Candida 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʠʦʨʘʟʣʦʞʝʥʠʷ ʪʘʢʠʤʠ ʙʘʢʪʝʨʠ-

ʷʤʠ ʦʙʨʘʟʫʝʪʩʷ ʤʫʨʘʚʴʠʥʘʷ ʢʠʩʣʦʪʘ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ 

ʙʳʪʴ ʨʘʟʣʦʞʝʥʘ ʙʘʢʪʝʨʠʷʤʠ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ [3, 

4]. ʇʦʤʠʤʦ ʵʪʦʛʦ ʚ ʣʠʪʝʨʘʪʫʨʝ ʪʘʢʞʝ ʫʢʘʟʘʥʳ ʩʣʝ-

ʜʫʶʱʠʝ ʚʠʜʳ ʙʘʢʪʝʨʠʡ ʠ ʛʨʠʙʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʨʘʟʣʘʛʘʪʴ ʬʦʨʤʘʣʴʜʝʛʠʜ: Halomonas, ʨʘʟʣʠʯʥʳʝ 

ʰʪʘʤʤʳ ʤʝʪʠʣʦʪʨʦʬʳ, Debariomyces, Trichosporon, 

Gliocladium [4]. ʆʜʥʘʢʦ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʚʠʜʦʚ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʚʥʝʜ-

ʨʝʥʦ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʥʝʪ ʜʘʥʥʳʭ ʥʘʩʢʦʣʴʢʦ ʚʳʩʦ-

ʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʤʦʛʫʪ ʨʘʟʣʘʛʘʪʴ 

ʜʘʥʥʳʝ ʙʘʢʪʝʨʠʠ, ʢʘʢ ʦʥʠ ʨʝʘʛʠʨʫʶʪ ʥʘ ʜʨʫʛʠʝ ʦʨ-

ʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʠ ʢʘʢ ʦʥʠ ʙʫʜʫʪ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʦʚʘʪʴ ʩ ʜʨʫʛʠʤʠ ʙʘʢʪʝʨʠʷʤʠ ʘʢʪʠʚʥʦʛʦ ʠʣʘ.  

ʆʜʥʘʢʦ ʚ ʨʘʙʦʪʝ [5] ʘʚʪʦʨʘʤʠ ʧʨʝʜʣʦʞʝʥʘ ʙʠʦ-

ʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʦʯʠʩʪʢʠ ʩʪʦʯʥʦʡ ʚʦʜʳ, ʩʦʜʝʨʞʘ-

ʱʝʡ ʬʦʨʤʘʣʴʜʝʛʠʜ, ʦʩʥʦʚʳʚʘʶʱʘʷʩʷ ʥʘ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʠ ʙʘʢʪʝʨʠʡ ʚʠʜʘ Trichodema ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʘʧ-

ʧʘʨʘʪʝ, ʨʘʟʜʝʣʝʥʥʦʤ ʥʘ ʥʝʩʢʦʣʴʢʦ ʩʝʢʮʠʡ. ɺ 

ʢʘʞʜʦʡ ʩʝʢʮʠʠ ʥʘʭʦʜʠʪʩʷ ʜʠʩʢ ʠʟ ʧʦʣʠʩʪʠʨʦʣʘ, ʥʘ 

ʢʦʪʦʨʳʡ ʥʘʥʦʩʷʪʩʷ ʙʘʢʪʝʨʠʠ, ʘ ʚʦʜʘ ʧʦʵʪʘʧʥʦ ʧʦ-

ʩʪʫʧʘʝʪ ʠʟ ʦʜʥʦʡ ʩʝʢʮʠʠ ʚ ʜʨʫʛʫʶ. ʆʙʱʝʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʩʝʢʮʠʡ ʤʦʞʝʪ ʙʳʪʴ ʣʶʙʳʤ, ʥʦ ʥʝ ʤʝʥʴʰʝ ʯʝ-

ʪʳʨʝʭ. ʄʠʢʨʦʦʨʛʘʥʠʟʤʳ Trichoderma Harzianum 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ ʚ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʩʝʢ-

ʮʠʷʭ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʦʩʪʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʙʘʢʪʝʨʠʡ ʩʪʘʥʜʘʨʪʥʦʛʦ ʘʢʪʠʚʥʦʛʦ ʠʣʘ. ʇʨʦ-

ʮʝʩʩ ʦʯʠʩʪʢʠ ʧʨʦʠʩʭʦʜʠʪ ʚ ʘʵʨʦʙʥʳʭ ʫʩʣʦʚʠʷʭ. ʇʦ-

ʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʧʦʜʦʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʪʝʧʝʥʴ 

ʫʜʘʣʝʥʠʷ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʩʦʩʪʘʚʠʣʘ 99%, ʘ ʍʇʂ ï 

95% ʧʨʠ ʠʩʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʩʪʦʯʥʦʡ ʚʦʜʳ: ʬʦʨ-

ʤʘʣʴʜʝʛʠʜ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 250-600 ʤʛ/ʜʤ3, ʍʇʂ - 

450-900 ʤʛ/ʜʤ3. 

ʍʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. ʇʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʫʶ ʛʨʫʧʧʫ ʤʝʪʦʜʦʚ, ʪ.ʢ. ʰʠʨʦʢʦ ʚʘ-

ʨʴʠʨʫʶʪʩʷ ʜʦʙʘʚʣʷʝʤʳʝ ʢ ʩʪʦʯʥʦʡ ʚʦʜʝ ʭʠʤʠʯʝ-

ʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʤʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʤʝ-

ʪʦʜʘ. 

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʝʩʪʴ ʛʨʫʧʧʘ ʤʝʪʦʜʦʚ, ʢʦʪʦ-

ʨʘʷ ʦʩʥʦʚʘʥʘ ʥʘ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʚʨʘʱʝʥʠʷʭ ʩʘʤʦʛʦ 

ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ ʢ ʥʝʤʫ ʨʝʘʛʝʥʪʦʚ 

ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʥʦʚʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. ɺʩʝ 

ʦʥʠ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣ. 1 

 

 

ʊʘʙʣ. 1. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʪʦʜʦʚ ʦʯʠʩʪʢʠ ʩʪʦʯʥʦʡ ʚʦʜʳ, ʦʩʥʦʚʳʚʘʶʱʠʭʩʷ ʥʘ ʭʠʤʠʯʝʩʢʦʤ 

ʧʨʝʚʨʘʱʝʥʠʠ ʬʦʨʤʘʣʴʜʝʛʠʜʘ 

ɼʦʙʘʚʣʷʝʤʳʡ ʨʝʘ-

ʛʝʥʪ 
pH 

ɺʨʝʤʷ 

ʨʝʘʢʮʠʠ, 

ʯ 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ 

ʦʯʠʩʪʢʠ ʧʦ ʬʦʨ-

ʤʘʣʴʜʝʛʠʜʫ, % 

ʀʩʭʦʜʥʘʷ ʢʦʥʮʝʥ-

ʪʨʘʮʠʷ ʬʦʨʤʘʣʴʜʝ-

ʛʠʜʘ, ʤʛ/ʜʤ3 

ʇʨʠʩʫʪʩʪʚʠʝ ʜʨʫ-

ʛʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʚʝɦʝʩʪʚ 

ʂʘʨʙʘʤʠʜ [6] 2 48 99,5 12000 ʜʘ 

ʄʝʣʘʤʠʥ [7] 8-9 3 75 8000 ʥʝʪ 

ʆʢʩʠʜ/ʛʠʜʨʦʢʩʠʜ 

ʢʘʣʴʮʠʷ [10] 
7-9 120 95 1200-2000 ʜʘ 

 

ɼʦʙʘʚʣʝʥʠʝ ʢʘʨʙʘʤʠʜʘ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘ-

ʥʠʶ ʢʘʨʙʘʤʠʜ-ʬʦʨʤʘʣʴʜʝʛʠʜʥʳʭ ʩʤʦʣ ʚ ʚʦʜʝ, ʢʦʪʦ-

ʨʳʝ ʟʘʪʝʤ ʚʳʜʝʣʷʶʪʩʷ ʧʫʪʝʤ ʬʠʣʴʪʨʦʚʘʥʠʷ ʣʠʙʦ 

ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ [6]. ɼʣʷ ʥʘʠʣʫʯʰʝʛʦ ʩʚʷʟʳʚʘʥʠʷ ʧʨʦʮʝʩʩ ʩʣʝ-

ʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʚ ʩʠʣʴʥʦʢʠʩʣʦʪʥʦʡ ʩʨʝʜʝ, ʪ.ʢ. ʧʨʦ-

ʚʝʜʝʥʠʝ ʧʨʦʮʝʩʩʘ ʚ ʩʣʘʙʦʢʠʩʣʦʪʥʦʡ ʩʨʝʜʝ ʧʨʠʚʦʜʠʪ 

ʢ ʭʫʜʰʝʤʫ ʩʚʷʟʳʚʘʥʠʶ ʢʘʨʙʘʤʠʜʘ ʩ ʬʦʨʤʘʣʴʜʝʛʠ-

ʜʦʤ.  

ɸʥʘʣʦʛʠʯʥʳʡ ʤʝʪʦʜ, ʥʦ ʫʞʝ ʩ ʧʦʣʫʯʝʥʠʝʤ ʤʝ-

ʣʘʤʠʥ-ʬʦʨʤʘʣʴʜʝʛʠʜʥʦʡ ʩʤʦʣʳ, ʧʨʝʜʣʦʞʝʥ ʠ ʚ [7]. 

ɺʥʘʯʘʣʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʩʪʦʯʥʳʝ ʚʦʜʳ, ʩʦʜʝʨʞʘ-

ʱʠʝ ʬʦʨʤʘʣʴʜʝʛʠʜ, ʩʤʝʰʠʚʘʶʪʩʷ ʩ ʤʝʣʘʤʠʥʦʤ ʠ 

ʢʘʪʘʣʠʟʘʪʦʨʦʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʚʝ-

ʱʝʩʪʚ ï ʛʝʢʩʘʛʠʜʨʦʢʩʠʤʝʪʠʣʤʝʣʘʤʠʥʦʤ, ʘ ʟʘʪʝʤ ʦʙ-

ʨʘʟʫʶʱʠʡʩʷ ʧʨʦʜʫʢʪ ï ʤʝʣʘʤʠʥ-ʬʦʨʤʘʣʴʜʝʛʠʜʥʫʶ 

ʩʤʦʣʫ ï ʚʳʜʝʣʷʶʪ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ. ʆʜʥʘʢʦ 

ʜʘʥʥʳʡ ʤʝʪʦʜ ʧʨʠʛʦʜʝʥ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʷ ʩʪʦʯ-

ʥʳʭ ʚʦʜ, ʢʦʪʦʨʳʝ ʥʝ ʩʦʜʝʨʞʘʪ ʧʦʙʦʯʥʳʝ ʦʨʛʘʥʠʯʝ-

ʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʪ.ʢ. ʤʝʣʘʤʠʥ ʷʚʣʷʝʪʩʷ ʜʦʨʦʛʠʤ ʨʝʘ-

ʛʝʥʪʦʤ, ʘ ʧʨʠʩʫʪʩʪʚʠʝ ʧʨʠʤʝʩʝʡ ʩʥʠʞʘʝʪ ʚʳʭʦʜ 

ʩʤʦʣʳ, ʘ ʵʪʦ ʫʩʣʦʚʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʥʝ ʜʣʷ ʣʶʙʳʭ 

ʩʪʦʯʥʳʭ ʚʦʜ.  

ʊʘʢʞʝ ʚʦʟʤʦʞʥʦ ʫʜʘʣʝʥʠʷ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʧʫ-

ʪʝʤ ʘʣʴʜʦʣʴʥʦʡ ʢʦʥʜʝʥʩʘʮʠʠ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʩ ʜʨʫ-

ʛʠʤʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 
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ʘʣʴʜʦʣʝʡ, ʢʦʪʦʨʳʝ ʚ ʱʝʣʦʯʥʦʡ ʩʨʝʜʝ ʦʙʨʘʟʫʶʪ ʩʤʦ-

ʣʦʦʙʨʘʟʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʦʙʨʘʟʦʚʘʥʥʳʝ ʧʫʪʝʤ ʜʘʣʴ-

ʥʝʡʰʝʡ ʢʦʥʜʝʥʩʘʮʠʠ, ʘ ʪʘʢʞʝ ʦʙʨʘʟʦʚʘʥʠʝ ʫʛʣʝʚʦ-

ʜʦʚ ʧʫʪʝʤ ʢʦʥʜʝʥʩʘʮʠʠ ʩʘʤʦʛʦ ʬʦʨʤʘʣʴʜʝʛʠʜʘ 

[8,9]. ʇʨʦʮʝʩʩ ʧʨʦʪʝʢʘʝʪ ʚ ʱʝʣʦʯʥʦʡ ʩʨʝʜʝ ʧʨʠ ʚʳ-

ʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʢʦʪʦʨʘʷ ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʩʩ. ɸʚ-

ʪʦʨʘʤʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʨʷʜ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʧʨʦʚʝ-

ʜʝʥʠʶ ʜʘʥʥʦʡ ʨʝʘʢʮʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ, ʚ ʪ.ʯ. 

ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ [9]. 

ʆʜʥʘʢʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ, ʥʘʮʝʣʝʥʥʳʭ 

ʥʘ ʫʜʘʣʝʥʠʝ ʬʦʨʤʘʣʴʜʝʛʠʜʘ, ʥʝʵʬʬʝʢʪʠʚʥʦ ʧʨʠ 

ʩʣʦʞʥʦʤ ʩʦʩʪʘʚʝ ʩʪʦʯʥʦʡ ʚʦʜʳ, ʛʜʝ ʥʘʨʷʜʫ ʩ ʬʦʨ-

ʤʘʣʴʜʝʛʠʜʦʤ ʩʦʜʝʨʞʘʪʩʷ ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʠʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʥʝ ʫʜʘʣʷʶʪʩʷ 

ʜʘʥʥʳʤʠ ʤʝʪʦʜʘʤʠ. ʇʦʵʪʦʤʫ ʪʘʢʠʝ ʤʝʪʦʜʳ ʧʦʜʭʦ-

ʜʷʪ ʪʦʣʴʢʦ ʜʣʷ ʩʪʦʯʥʳʭ ʚʦʜ, ʩʦʜʝʨʞʘʱʠʭ ʚ ʤʘʣʳʭ 

ʢʦʣʠʯʝʩʪʚʘʭ ʠʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʧʦʤʠʤʦ 

ʬʦʨʤʘʣʴʜʝʛʠʜʘ. 

ɹʦʣʝʝ ʰʠʨʦʢʦʡ ʛʨʫʧʧʦʡ ʷʚʣʷʶʪʩʷ ʦʢʠʩʣʠʪʝʣʴ-

ʥʳʝ ʤʝʪʦʜʳ. ʄʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʪʘʢʠʭ ʤʝʪʦʜʦʚ ʟʘ-

ʢʣʶʯʘʝʪʩʷ ʚ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʩ 

ʨʝʘʢʮʠʦʥʥʳʤʠ ʯʘʩʪʠʮʘʤʠ: ʛʠʜʨʦʢʩʠʣʴʥʳʤʠ ʨʘʜʠ-

ʢʘʣʘʤʠ, ʦʟʦʥʦʤ, ʢʠʩʣʦʨʦʜʦʤ, ʧʝʨʦʢʩʠʜʦʤ ʚʦʜʦ-

ʨʦʜʘ, ʬʝʨʨʘʪʘʤʠ [10]. ɺ ʪʘʢʠʭ ʧʨʦʮʝʩʩʘʭ ʦʟʦʥ, ʢʠʩ-

ʣʦʨʦʜ, ʧʝʨʦʢʩʠʜ ʚʦʜʦʨʦʜʘ ʠ ʜʨʫʛʠʝ ʨʝʘʢʮʠʦʥʥʳʝ 

ʯʘʩʪʠʮʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʩʦʝʜʠ-

ʥʝʥʠʷʤʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʣʠʙʦ ʫʯʘʩʪʚʫʶʪ ʚ ʧʦʙʦʯ-

ʥʳʭ ʨʝʘʢʮʠʷʭ ʩ ʤʦʣʝʢʫʣʘʤʠ ʚʦʜʳ, ʧʨʠʚʦʜʷʱʠʭ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ ʛʠʜʨʦʢʩʠʣʴʥʳʭ ʨʘʜʠʢʘʣʦʚ ʠ ʨʷʜʘ ʜʨʫ-

ʛʠʭ ʢʠʩʣʦʨʦʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ.  

ɼʣʷ ʫʜʦʙʩʪʚʘ ʚʩʝ ʦʢʠʩʣʠʪʝʣʴʥʳʝ ʥʝʢʘʪʘʣʠʟʠ-

ʨʫʝʤʳʝ ʤʝʪʦʜʳ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣ. 2.  

 

ʊʘʙʣ. 2. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʝʢʘʪʘʣʠʟʠʨʫʝʤʳʭ ʦʢʠʩʣʠʪʝʣʴʥʳʭ ʤʝʪʦʜʦʚ 

ʆʢʠʩʣʠʪʝʣʴ pH 
ɺʨʝʤʷ ʨʝʘʢʮʠʠ, 

ʯ 
ʊʝʤʧʝʨʘʪʫʨʘ, ʉ̄ 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʦʯʠʩʪʢʠ 

ʦʪ ʬʦʨʤʘʣʴʜʝʛʠʜʘ, % 

Ca(ClO)2 [11] 1-5 1-3 25 90,27 

ʇʨʦʮʝʩʩ ʌʝʥʪʦʥʘ [1] <4 60 25 82,0 

O3/H2O2/MgO [1] 5-9 120 25 85,2 

 

ʈʘʩʩʤʦʪʨʠʤ ʢʘʞʜʳʡ ʤʝʪʦʜ ʧʦʜʨʦʙʥʝʝ. ʇʨʠ 

ʦʢʠʩʣʝʥʠʠ ʛʠʧʦʭʣʦʨʠʪʦʤ ʢʘʣʴʮʠʷ ʝʛʦ ʢʦʣʠʯʝʩʪʚʦ 

ʜʦʩʪʠʛʘʝʪ 1-4 ʛ ʥʘ 10 ʤʣ ʩʪʦʯʥʳʭ ʚʦʜ [11]. ɼʘʣʝʝ 

ʧʨʦʠʟʚʦʜʷʪ ʧʦʜʢʠʩʣʝʥʠʝ ʩʪʦʯʥʦʡ ʚʦʜʳ ʜʦ ʟʥʘʯʝʥʠʷ 

pH 1-5, ʢʦʪʦʨʦʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʜʦʙʘʚʣʝʥʠʷ 

ʨʘʟʙʘʚʣʝʥʥʳʭ ʩʝʨʥʦʡ ʠʣʠ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪ. ʕʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʦʯʠʩʪʢʠ ʦʪ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʩʦʩʪʘʚʣʷʝʪ 

90,27% ʚ ʩʪʦʯʥʦʡ ʚʦʜʝ, ʛʜʝ ʥʝ ʩʦʜʝʨʞʠʪʩʷ ʠʥʳʭ ʦʨ-

ʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʥʘʣʠʯʠʝ ʢʦʪʦʨʳʭ ʧʦʥʠʟʠʣʦ ʙʳ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʯʠʩʪʢʠ ʧʦ ʬʦʨʤʘʣʴʜʝʛʠʜʫ. ɸʚʪʦ-

ʨʘʤʠ ʦʪʤʝʯʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʤʝʣʢʦʤʘʩʰʪʘʙʥʦʡ ʦʯʠʩʪʢʠ ʩʪʦʯʥʦʡ 

ʚʦʜʳ ʥʘ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʠʣʠ ʚ ʥʘʫʯʥʦ-ʠʩʩʣʝ-

ʜʦʚʘʪʝʣʴʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ. 

ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʷʚʣʷʝʪʩʷ 

ʧʨʦʮʝʩʩ ʌʝʥʪʦʥʘ, ʢʦʪʦʨʳʡ ʦʩʥʦʚʘʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʠ ʨʝʘʛʝʥʪʘ ʌʝʥʪʦʥʘ - ʩʤʝʩʠ ʩʦʣʠ Fe2+ (ʢʘʪʘʣʠʟʘ-

ʪʦʨʘ) ʠ ʧʝʨʦʢʩʠʜʘ ʚʦʜʦʨʦʜʘ (ʦʢʠʩʣʠʪʝʣʷ), ʢʦʪʦʨʳʝ 

ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʧʨʠʚʦʜʷʪ ʢ ʦʙ-

ʨʘʟʦʚʘʥʠʶ ʛʠʜʨʦʢʩʠʣʴʥʳʭ ʨʘʜʠʢʘʣʦʚ (ʨʠʩ. 2) [10]. 

ʇʨʠ ʵʪʦʤ ʧʨʦʮʝʩʩ ʧʨʦʚʦʜʠʪʩʷ ʚ ʢʠʩʣʦʪʥʦʡ ʩʨʝʜʝ: 

 
ʈʠʩ. 2. ʄʝʭʘʥʠʟʤ ʧʨʦʮʝʩʩʘ ʌʝʥʪʦʥʘ 

ɼʨʫʛʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʤʝʪʦʜʦʤ ʷʚʣʷʝʪʩʷ 

ʦʟʦʥʠʨʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʘʢ ʧʨʦ-

ʮʝʩʩʳ ʧʨʷʤʦʛʦ ʦʢʠʩʣʝʥʠʷ ʦʟʦʥʦʤ, ʪʘʢ ʠ ʦʢʠʩʣʝʥʠʝ 

ʛʠʜʨʦʢʩʠʣʴʥʳʤʠ ʨʘʜʠʢʘʣʘʤʠ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪʩʷ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʭʠʤʠʯʝʩʢʠʭ ʪʨʘʥʩʬʦʨʤʘʮʠʡ ʦʟʦʥʘ:  

 
ʈʠʩ. 3. ʄʝʭʘʥʠʟʤ ʧʨʦʮʝʩʩʘ ʦʟʦʥʠʨʦʚʘʥʠʷ 

ʆʙʨʘʟʦʚʘʥʠʝ ʛʠʜʨʦʢʩʠʣʴʥʳʭ ʨʘʜʠʢʘʣʦʚ ʚ ʭʦʜʝ 

ʦʟʦʥʠʨʦʚʘʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʧʝʨʦʢ-

ʩʠʜʘ ʚʦʜʦʨʦʜʘ, ʢʘʪʘʣʠʟʘʪʦʨʦʚ, ʠ ʋʌ-ʠʟʣʫʯʝʥʠʷ [1]. 

ɼʝʡʩʪʚʠʝ ʢʘʪʘʣʠʟʘʪʦʨʘ ʦʢʩʠʜʘ ʤʘʛʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʧʦʛʣʦʱʝʥʠʠ ʩʚʦʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ ʨʘʟʣʦʞʝʥʠʶ 

ʤʦʣʝʢʫʣ ʦʟʦʥʘ. ʇʨʦʮʝʩʩ ʦʟʦʥʠʨʦʚʘʥʠʷ, ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʧʨʦʮʝʩʩʦʤ ʌʝʥʪʦʥʘ, ʧʨʦʚʦʜʠʪʩʷ ʚ ʱʝʣʦʯʥʦʡ 

ʩʨʝʜʝ [12].  

ɸʚʪʦʨʘʤʠ ʚ [1] ʙʳʣ ʧʨʦʚʝʜʝʥʘ ʩʨʘʚʥʠʪʝʣʴʥʘʷ 

ʦʮʝʥʢʘ ʦʯʠʩʪʥʳʭ ʤʝʪʦʜʦʚ ʦʢʠʩʣʝʥʠʷ. ɹʳʣʦ ʦʪʤʝ-

ʯʝʥʦ, ʯʪʦ ʧʨʦʮʝʩʩ ʌʝʥʪʦʥʘ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʝʥ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʮʝʩʩʦʤ ʦʟʦʥʠʨʦʚʘʥʠʷ ʩ ʜʦʙʘʚʣʝ-

ʥʠʝʤ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ, ʦʜʥʘʢʦ ʜʦʙʘʚʣʝʥʠʝ ʢʘʪʘ-

ʣʠʟʘʪʦʨʘ ʢ ʧʦʩʣʝʜʥʝʡ ʩʠʩʪʝʤʝ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠ-

ʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ, ʢʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙ-

ʣʠʮʳ 2, ʘ ʪʘʢʞʝ ʚʦʜʦʨʦʜʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʨʦʚʝʜʝʥʠʷ 

ʧʨʦʮʝʩʩʘ ʥʘʭʦʜʠʪʩʷ ʚ ʙʦʣʴʰʝʤ ʜʠʘʧʘʟʦʥʝ, ʩʤʝʱʝʥ-

ʥʦʤ ʢ ʥʝʡʪʨʘʣʴʥʦʤʫ, ʯʪʦ ʫʜʦʙʥʦ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ 

ʧʨʦʮʝʩʩʦʚ ʠ ʥʝ ʪʨʝʙʫʝʪ ʟʘʪʨʘʪ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʫʩʪʦʡʯʠʚʦʛʦ ʢ ʩʠʣʴʥʦʢʠʩʣʦʪ-

ʥʦʡ/ʩʠʣʴʥʦʱʝʣʦʯʥʦʡ ʩʨʝʜʝ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦ ʠʟʫʯʘʶʪʩʷ ʤʝʪʦʜʳ 

ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʦʢʠʩʣʝʥʠʷ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʢʠʩʣʦ-

ʨʦʜʦʤ ʚʦʟʜʫʭʘ. ɼʘʥʥʳʝ ʤʝʪʦʜʳ ʰʠʨʦʢʦ ʚʘʨʴʠʨʫ-

ʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʦʨʘ ʢʘʪʘʣʠʟʘʪʦʨʘ, ʘ 

ʪʘʢʞʝ ʦʪ ʫʩʣʦʚʠʡ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʩʩʘ (ʪʘʙʣ. 3).  

 

ʊʘʙʣ. 3. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʪʦʜʦʚ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʦʢʠʩʣʝʥʠʷ 

ʂʘʪʘʣʠʟʘʪʦʨ pH 
ɺʨʝʤʷ ʨʝʘʢ-

ʮʠʠ, ʯ 

ʊʝʤʧʝʨʘ-

ʪʫʨʘ, ʉ̄ 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʦʯʠʩʪʢʠ 

ʦʪ ʬʦʨʤʘʣʴʜʝʛʠʜʘ, % 

NaH3[SiW11CeO39] + AgNO3 [13] 1-14 1-3 20-60 90,27 

Ag [14] >7 0,5-1 20-25 77 

FeCl2/RuCl3/IrCl3/CuCl/AgCl [15] 12-14 2-4 20-25 85,2 

RuCl3/ RhCl3/PdCl2 [16] 1-14 72 150-200 95 

CuO/NiO/ 

Fe2O3/MnO2/CoO/ZnO/CeO2 [17] 
2-10 0,5-8 60-200 90 

Ru/Te [18] <7 4 160-260 93 

 [(cymene)RuCl2]2 [19] 4-8 1-3 50-100 70-80 

 

ɺ [13] ʧʨʝʜʣʦʞʝʥ ʢʘʪʘʣʠʟʘʪʦʨ ʚ ʚʠʜʝ ʢʦʤ-

ʧʣʝʢʩʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʧʝʨʝʭʦʜʥʦʛʦ ʤʝʪʘʣʣʘ, ʧʨʝʜ-

ʩʪʘʚʣʷʶʱʝʛʦ ʩʦʙʦʡ ʧʦʣʠʦʢʩʦʤʝʪʘʣʣʘʪ 

NaH3[SiW11CeO39]. ʂʘʪʘʣʠʟʘʪʦʨ ʤʦʞʝʪ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦ ʩʦʜʝʨʞʘʪʴ ʥʠʪʨʘʪ ʩʝʨʝʙʨʘ, ʘ ʪʘʢʞʝ ʙʳʪʴ 

ʥʘʥʝʩʝʥʥʳʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʪʚʝʨʜʦʛʦ ʥʦʩʠʪʝʣʷ, ʚ 

ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʣʠʢʘʛʝʣʴ, ʫʛʦʣʴ, 

ʧʦʣʠʤʝʨʥʳʝ ʚʦʣʦʢʥʘ. ʇʨʦʮʝʩʩ ʧʨʦʚʦʜʠʪʩʷ ʧʨʠ ʪʝʤ-

ʧʝʨʘʪʫʨʝ 20-60Áʉ ʠ ʘʪʤʦʩʬʝʨʥʦʤ ʜʘʚʣʝʥʠʠ. ʆʩʥʦʚ-

ʥʳʤ ʧʨʦʜʫʢʪʦʤ ʨʝʘʢʮʠʠ ʦʢʠʩʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʤʫʨʘ-

ʚʴʠʥʘʷ ʢʠʩʣʦʪʘ, ʢʦʪʦʨʘʷ ʤʝʥʝʝ ʪʦʢʩʠʯʥʘ ʯʝʤ ʬʦʨ-

ʤʘʣʴʜʝʛʠʜ ʠ ʤʦʞʝʪ ʙʳʪʴ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ.  

ɺ ʜʨʫʛʦʡ ʨʘʙʦʪʝ ʚ ʢʘʯʝʩʪʚʝ ʢʘʪʘʣʠʟʘʪʦʨʘ ʠʩ-

ʧʦʣʴʟʦʚʘʣʩʷ ʥʘʥʦʢʦʤʧʦʟʠʪʥʳʡ ʤʘʪʝʨʠʘʣ ʩʝʨʝʙʨʦ-

ʘʥʠʦʥʦʦʙʤʝʥʥʠʢ, ʘ ʩʘʤ ʧʨʦʮʝʩʩ ʦʢʠʩʣʝʥʠʷ ʦʩʫ-

ʱʝʩʪʚʣʷʣʩʷ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʧʝʨʝʤʝʰʠʚʘʥʠʠ ʧʦʪʦ-

ʢʦʤ ʢʠʩʣʦʨʦʜʘ [14]. ʂʘʪʘʣʠʟʘʪʦʨ ʧʦʣʫʯʘʣʠ ʧʫʪʝʤ 

ʭʠʤʠʯʝʩʢʦʛʦ ʦʩʘʞʜʝʥʠʷ ʩʝʨʝʙʨʘ ʚ ʤʘʪʨʠʮʫ ʧʦʣʠ-

ʤʝʨʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʟʘʨʷʞʝʥʥʳʝ ʛʨʫʧʧʳ ʚ ʚʠʜʝ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʘʟʦʪʘ. ɿʘ-

ʨʷʜ ʛʨʫʧʧ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʠʦʥʘʤʠ ʛʠʜʨʦʢʩʠʣʘ. ɸʚ-

ʪʦʨʘʤʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʦʣʠʤʝʨ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʩʦʙʦʡ ʩʪʠʨʦʣ ʩ 8% ʜʠʚʠʥʠʣʙʝʥʟʦʣʘ, ʥʘ ʢʦʪʦ-

ʨʦʤ ʩʦʜʝʨʞʘʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʛʨʫʧʧʳ ʚ ʚʠʜʝ 

ʯʝʪʚʝʨʪʠʯʥʳʭ ʪʨʠʤʝʪʠʣʘʤʤʦʥʠʝʚʳʭ ʛʨʫʧʧ. ʇʦʩʣʝ 

ʧʨʦʚʝʜʝʥʠʷ ʨʝʘʢʮʠʠ ʦʢʠʩʣʝʥʠʷ ʚ ʪʝʯʝʥʠʝ 5 ʯʘʩʦʚ 

ʘʚʪʦʨʳ ʩʤʦʛʣʠ ʜʦʙʠʪʴʩʷ ʦʯʠʩʪʢʠ ʦʪ ʬʦʨʤʘʣʴʜʝʛʠʜʘ 

ʥʘ 77%. ʇʨʠ ʵʪʦʤ ʟʘ ʩʯʝʪ ʩʦʨʙʮʠʠ ʦʙʨʘʟʫʝʤʦʡ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʦʢʠʩʣʝʥʠʷ ʤʫʨʘʚʴʠʥʦʡ ʢʠʩʣʦʪʳ pH ʨʘʩ-

ʪʚʦʨʘ ʥʝ ʠʟʤʝʥʷʣʩʷ. ɼʦʩʪʦʠʥʩʪʚʦʤ ʦʧʠʩʘʥʥʦʛʦ ʩʧʦ-

ʩʦʙʘ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʦʝ ʠʟʚʣʝʯʝʥʠʝ ʢʘʪʘʣʠʟʘʪʦʨʘ ʠʟ 

ʨʝʘʢʮʠʦʥʥʦʡ ʩʨʝʜʳ ʠ ʜʘʣʴʥʝʡʰʝʝ ʤʥʦʛʦʢʨʘʪʥʦʝ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʟ ʧʦʪʝʨʠ ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ ʩʧʦʩʦʙ-

ʥʦʩʪʠ. 

ɺ [15] ʘʚʪʦʨʘʤʠ ʚ ʢʘʯʝʩʪʚʝ ʢʘʪʘʣʠʟʘʪʦʨʘ ʠʩ-

ʧʦʣʴʟʦʚʘʣʩʷ ʛʘʣʦʛʝʥʠʜ ʧʝʨʝʭʦʜʥʦʛʦ ʤʝʪʘʣʣʘ (Fe, 

Ru, Ir, Cu, Ag) ʠ ʛʘʣʦʛʝʥ-ʠʦʥʘ. ʇʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ 

ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʪʘʣʠʟʘʪʦʨʦʚ FeCl2, 

RuCl3, IrCl3, CuCl, AgCl ʠʣʠ ʣʶʙʘʷ ʠʭ ʢʦʤʙʠʥʘʮʠʷ. 

ʉʨʝʜʘ ʦʯʠʱʘʝʤʦʛʦ ʨʘʩʪʚʦʨʘ ʜʦʣʞʥʘ ʙʳʪʴ ʱʝʣʦʯ-

ʥʦʡ, ʘ ʪʝʤʧʝʨʘʪʫʨʘ ʨʝʘʢʮʠʠ 20-25̄ C. ɺ ʭʦʜʝ ʨʝʘʢ-

ʮʠʠ ʦʙʨʘʟʫʝʪʩʷ ʚʦʜʦʨʦʜ ʠ ʬʦʨʤʠʘʪ-ʠʦʥ, ʢʦʪʦʨʳʡ 

ʦʩʪʘʝʪʩʷ ʚ ʚʦʜʥʦʤ ʨʘʩʪʚʦʨʝ ʠ ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʚʧʦ-

ʩʣʝʜʩʪʚʠʠ ʚʳʜʝʣʠʪʴ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝ-

ʥʠʷ.  

ɺ [16] ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʢʘ-

ʪʘʣʠʟʘʪʦʨ ʚ ʚʠʜʝ ʝʛʦ ʭʣʦʨʠʨʦʚʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʦʜ-

ʥʘʢʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʙʣʘʛʦʨʦʜʥʳʝ ʤʝʪʘʣʣʳ (ʨʫʪʝ-

ʥʠʡ, ʨʦʜʠʡ ʠʣʠ ʧʘʣʣʘʜʠʡ). ʂʘʪʦʣʠʯʝʩʢʦʤʫ ʦʢʠʩʣʝ-

ʥʠʶ ʧʦʜʚʝʨʛʘʣʠʩʴ ʩʪʦʯʥʳʝ ʚʦʜʳ, ʦʙʨʘʟʫʝʤʳʝ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʘʨʘʬʦʨʤʘʣʴʜʝʛʠʜʘ, ʢʦʪʦʨʳʝ ʭʘʨʘʢ-

ʪʝʨʠʟʫʶʪʩʷ ʥʘʣʠʯʠʝʤ ʚ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʬʦʨʤʘʣʴʜʝʛʠʜʘ, ʘ ʪʘʢʞʝ ʜʠʤʝʪʠʣ-

ʬʦʨʤʘʤʠʜʘ, ʜʠʦʢʩʘʥʘ, ʤʝʪʘʥʦʣʘ, ʘʤʤʠʘʯʥʦʛʦ ʘʟʦʪʘ 

ʠ ʫʨʦʪʨʦʧʠʥʘ. ʆʪʣʠʯʠʝʤ ʦʪ ʧʨʝʜʳʜʫʱʝʛʦ ʤʝʪʦʜʘ 

ʷʚʣʷʝʪʩʷ ʥʘʥʝʩʝʥʠʝ ʢʘʪʘʣʠʟʘʪʦʨʘ ʥʘ ʧʦʜʣʦʞʢʫ, ʧʦ-

ʣʫʯʝʥʥʫʶ ʧʫʪʝʤ ʩʤʝʰʝʥʠʷ ʦʢʩʠʜʘ ʪʠʪʘʥʘ, ʦʢʩʠʜʘ 

ʘʣʶʤʠʥʠʷ ʠʣʠ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʫʛʣʷ ʩ ʛʨʘʬʠʪʦʤ, 

ʜʠʦʢʩʠʜʦʤ ʢʨʝʤʥʠʷ, ʦʢʩʠʜʦʤ ʮʠʨʢʦʥʠʷ, ʦʢʩʠʜʦʤ 

ʮʝʨʠʷ ʠʣʠ ʩʪʝʢʣʦʚʦʣʦʢʥʦʤ ʚ ʛʨʘʥʫʣʠʨʦʚʘʥʥʦʤ 

ʚʠʜʝ. ʉʘʤ ʧʨʦʮʝʩʩ ʦʯʠʩʪʢʠ ʧʨʦʪʝʢʘʝʪ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: ʚʥʘʯʘʣʝ ʩʪʦʯʥʘʷ ʚʦʜʘ ʚ ʘʵʨʠʨʫʝʤʦʤ ʨʝʘʢ-

ʪʦʨʝ ʥʘʛʨʝʚʘʝʪʩʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 150-200Áʉ, ʘ ʟʘ-

ʪʝʤ ʧʦʩʪʫʧʘʝʪ ʚ ʨʝʘʢʪʦʨ ʩ ʧʨʦʪʦʯʥʳʤ ʩʣʦʝʤ, ʛʜʝ ʧʦ-

ʤʝʱʘʝʪʩʷ ʢʘʪʘʣʠʟʘʪʦʨ, ʠ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʢʘʪʘ-

ʣʠʪʠʯʝʩʢʦʛʦ ʦʢʠʩʣʝʥʠʷ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʩʩʘ 

ʪʨʝʙʫʝʪʩʷ ʧʦʚʳʰʝʥʥʦʝ ʜʘʚʣʝʥʠʝ - 2-3 ʄʇʘ. ʕʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʦʢʠʩʣʝʥʠʷ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʍʇʂ ʩʦʩʪʘʚʣʷʝʪ 

ʙʦʣʝʝ 95%, ʘ ʧʦ ʬʦʨʤʘʣʴʜʝʛʠʜʫ ï 90% (ʧʨʠ ʠʩʭʦʜ-

ʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʩʪʦʯʥʦʡ ʚʦʜʳ ʍʇʂ - 30 000-40 000 

ʤʛ/ʜʤ3, ʢʦʥʮʝʥʪʨʘʮʠʷ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ï 100-150 

ʤʛ/ʜʤ3) ɻʣʘʚʥʳʤ ʦʪʣʠʯʠʝʤ ʦʪ ʜʨʫʛʠʭ ʤʝʪʦʜʦʚ ʷʚʣʷ-

ʝʪʩʷ ʧʦʣʥʦʝ ʦʢʠʩʣʝʥʠʝ ʚʩʝʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ 

ʜʦ ʜʚʫʦʢʠʩʠ ʫʛʣʝʨʦʜʘ. 

ɺ ʧʦʭʦʞʝʤ ʧʦ ʫʩʣʦʚʠʷʤ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʩʩʝ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʦʤʧʣʝʢʩ ʦʢʩʠʜʘ ʧʝʨʝʭʦʜʥʦʛʦ ʤʝ-

ʪʘʣʣʘ (Cu, Ni, Fe, Mn, Co, Zn ʠʣʠ Ce) ʩ ʥʦʩʠʪʝʣʝʤ ʚ 

ʚʠʜʝ ʦʢʩʠʜʦʚ Al2O3, SiO2 ʠʣʠ TiO2 [17]. ʇʨʦʮʝʩʩ 

ʦʢʠʩʣʝʥʠʷ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʧʨʦʪʝʢʘʝʪ ʧʨʠ ʪʝʤʧʝʨʘ-

ʪʫʨʝ ʨʝʘʢʮʠʠ ʦʪ 60 ʜʦ 200Áʉ, ʜʘʚʣʝʥʠʠ ʦʪ 0,5 ʜʦ 3 

ʄʇʘ ʠ ʟʥʘʯʝʥʠʠ ʨʅ ʨʝʘʢʮʠʦʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʦʪ 2 ʜʦ 

10. ɺʨʝʤʷ ʨʝʘʢʮʠʠ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 0,5 ʜʦ 8 ʯʘʩʦʚ. ʉʪʝ-

ʧʝʥʴ ʫʜʘʣʝʥʠʷ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʩʦʩʪʘʚʠʣʘ 90%. ʇʦ-

ʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʩʩʘ ʢʘʪʘʣʠʟʘʪʦʨ ʤʦʞʥʦ ʧʝʨʝ-

ʨʘʙʘʪʳʚʘʪʴ ʠ ʧʦʚʪʦʨʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʥʝ ʚʳʟʳʚʘʪʴ 

ʚʪʦʨʠʯʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʇʦʚʳʰʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʜʘʚʣʝʥʠʝ ʠʩʧʦʣʴ-

ʟʫʶʪʩʷ ʪʘʢʞʝ ʚ ʩʣʝʜʫʶʱʝʤ ʤʝʪʦʜʝ. ɼʣʷ ʦʯʠʩʪʢʠ 

ʩʪʦʯʥʳʭ ʚʦʜ, ʟʘʛʨʷʟʥʝʥʥʳʭ ʬʦʨʤʘʣʴʜʝʛʠʜʦʤ, ʤʫʨʘ-

ʚʴʠʥʦʡ ʠ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʘʤʠ, ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʘʪʘ-

ʣʠʟʘʪʦʨ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʠʟ ʩʝʙʷ ʩʦʯʝʪʘʥʠʝ ʜʚʫʭ 



Znanstvena misel journal ˉ12/2017 7 

 

ʤʝʪʘʣʣʦʚ, ʨʫʪʝʥʠʷ ʠ ʪʝʣʣʫʨʘ, ʥʘʥʝʩʝʥʥʳʭ ʥʘ ʧʦʜ-

ʣʦʞʢʫ ʠʟ ʦʢʩʠʜʘ ʪʠʪʘʥʘ, ʜʠʦʢʩʠʜʘ ʢʨʝʤʥʠʷ ʠʣʠ ʜʠ-

ʦʢʩʠʜʘ ʮʠʨʢʦʥʠʷ [18]. ʊʝʤʧʝʨʘʪʫʨʘ ʧʨʦʚʝʜʝʥʠʷ 

ʧʨʦʮʝʩʩʘ ʩʦʩʪʘʚʣʷʝʪ 160-260Áʉ, ʘ ʜʘʚʣʝʥʠʝ - 80-200 

ʢʛ/ʩʤ2. ʂʦʥʮʝʥʪʨʘʮʠʷ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʚ ʠʩʭʦʜʥʦʡ 

ʩʪʦʯʥʦʡ ʚʦʜʝ ʧʨʠ ʵʪʦʤ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 5000 

ʤʛ/ʜʤ3, ʤʫʨʘʚʴʠʥʦʡ ʢʠʩʣʦʪʳ ʪʘʢʞʝ 5000 ʤʛ/ʜʤ3, ʘ 

ʫʢʩʫʩʥʦʡ ï 1000 ʤʛ/ʜʤ3. ʆʜʥʘʢʦ ʚ ʭʦʜʝ ʧʨʦʮʝʩʩʘ ʤʫ-

ʨʘʚʴʠʥʘʷ ʢʠʩʣʦʪʘ ʠ ʬʦʨʤʘʣʴʜʝʛʠʜ ʦʢʠʩʣʷʶʪʩʷ ʜʦ 

ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʦʪʦʨʦʡ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʥʘ ʤʦ-

ʞʝʪ ʙʳʪʴ ʚʳʜʝʣʝʥʘ ʵʢʩʪʨʘʢʮʠʝʡ ʠʣʠ ʜʠʩʪʠʣʣʷʮʠʝʡ. 

ɺ [19] ʚ ʢʘʯʝʩʪʚʝ ʢʘʪʘʣʠʟʘʪʦʨʘ ʜʣʷ ʦʯʠʩʪʢʠ 

ʩʪʦʯʥʦʡ ʚʦʜʳ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʜʠ-

ʤʝʨʥʳʡ ʢʦʤʧʣʝʢʩ Fe, Ru ʠʣʠ Os ʩʣʝʜʫʶʱʝʛʦ ʚʠʜʘ 

(ʨʠʩ. 4), 

 
ʨʠʩ. 4. ʄʝʪʘʣʣʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʢʘʯʝʩʪʚʝ ʢʘʪʘʣʠʟʘʪʦʨʘ 

 

ɸʚʪʦʨʘʤʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʠʤʝʨʥʳʡ ʢʦʤʧʣʝʢʩ 

ʨʫʪʝʥʠʷ (II) ʩ ʭʣʦʨʦʤ ʠ ʮʠʤʦʣʦʤ ʚ ʢʘʯʝʩʪʚʝ ʟʘʤʝ-

ʩʪʠʪʝʣʝʡ. ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʩʩʘ ʦʯʠʩʪʢʠ 

ʩʪʦʯʥʘʷ ʚʦʜʘ ʩ ʬʦʨʤʘʣʴʜʝʛʠʜʦʤ ʘʵʨʠʨʦʚʘʣʘʩʴ ʠ ʟʘ-

ʪʝʤ ʧʨʦʧʫʩʢʘʣʘʩʴ ʯʝʨʝʟ ʩʣʦʡ ʬʠʣʴʪʨʘ ʩ ʥʘʥʝʩʝʥʥʳʤ 

ʥʘ ʥʝʛʦ ʢʘʪʘʣʠʟʘʪʦʨʦʤ. ʊʝʤʧʝʨʘʪʫʨʘ ʧʨʦʮʝʩʩʘ ʩʦ-

ʩʪʘʚʣʷʣʘ 50-100̄ ʉ, ʘ pH ʩʪʦʯʥʦʡ ʚʦʜʳ ï 4-8. ʇʨʠ 

ʪɻʦʤ ʚʦ ʚʨʝʤʷ ʧʨʦʮʝʩʩʘ ʦʢʠʩʣʷʶʪʩʷ ʪʘʢʞʝ ʚʪʦʨʠʯ-

ʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʧʦʵʪʦʤʫ ʚʳʜʝʣʷʶʪʩʷ 

ʚʦʜʦʨʦʜ ʠ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ. ʉʪʝʧʝʥʴ ʦʯʠʩʪʢʠ ʧʦ ʬʦʨ-

ʤʘʣʴʜʝʛʠʜʫ ʩʦʩʪʘʚʠʣʘ 70-80%. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʰʠʨʦʢʦʝ ʠʟʫʯʝʥʠʝ 

ʤʝʪʦʜʦʚ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʦʢʠʩʣʝʥʠʷ, ʟʘ ʩʯʝʪ ʯʝʛʦ 

ʦʢʠʩʣʠʪʝʣʝʤ ʷʚʣʷʝʪʩʷ ʢʠʩʣʦʨʦʜ ʚʦʟʜʫʭʘ, ʜʣʷ ʩʪʦʯ-

ʥʳʭ ʚʦʜ ʩʣʦʞʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʙʦʣʴʰʠʥ-

ʩʪʚʦ ʠʟ ʥʠʭ ʥʝ ʧʦʜʭʦʜʠʪ, ʪ.ʢ. ʦʥʠ ʧʨʠʚʦʜʷʪ ʥʝ ʢ ʧʦʣ-

ʥʦʤʫ ʦʢʠʩʣʝʥʠʶ ʬʦʨʤʘʣʴʜʝʛʠʜʘ, ʘ ʝʛʦ ʧʨʝʚʨʘʱʝ-

ʥʠʶ ʚ ʤʫʨʘʚʴʠʥʫʶ ʢʠʩʣʦʪʫ/ʬʦʨʤʠʘʪʥʫʶ ʩʦʣʴ. ʅʝ-

ʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʜʘʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʤʦʞʥʦ ʚʳʜʝ-

ʣʠʪʴ ʠʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʵʪʦ ʧʨʠʚʝʜʝʪ ʢ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ ʩʣʦʞʥʦʩʪʷʤ. ɼʦ ʧʦʣʥʦʛʦ 

ʦʢʠʩʣʝʥʠʷ ʚʝʜʝʪ ʪʦʣʴʢʦ ʤʝʪʦʜ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ 

ʢʘʯʝʩʪʚʝ ʢʘʪʘʣʠʟʘʪʦʨʘ RuCl3/ RhCl3/PdCl2, ʦʜʥʘʢʦ 

ʦʥ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʚʳʩʦ-

ʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ. 

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. ʂʘʢ ʧʨʘʚʠʣʦ, ʜʣʷ 

ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʦʪ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʬʠʟʠʢʦ-ʭʠ-

ʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʝ ʢ ʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ ʦʯʠʩʪʢʠ, ʦʜʥʘʢʦ ʝʩʪʴ ʠ 

ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ ʙʣʠʟʢʠ ʢ ʦʢʠʩʣʝʥʠʶ ʠ ʤʦʛʫʪ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ (ʪʘʙʣ. 4).  

 

ʊʘʙʣ. 4. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʦʯʠʩʪʢʠ ʦʪ ʬʦʨʤʘʣʴʜʝʛʠʜʘ 

ʄʝʪʦʜ pH ɺʨʝʤʷ ʨʝʘʢʮʠʠ, ʯ ʊʝʤʧʝʨʘʪʫʨʘ, ʉ̄ 
ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʦʯʠʩʪʢʠ 

ʦʪ ʬʦʨʤʘʣʴʜʝʛʠʜʘ, % 

O3/H2O2/MgO + ʭʣʦʨʠʜ ʧʦ-

ʣʠʘʣʶʤʠʥʠʷ + ʢʘʪʠʦʥʥʳʡ 

ʧʦʣʠʘʢʨʠʣʘʤʠʜ [1] 

<7 2 25 96,4 

ʋʌ+H2O2 [20] 2,5 2-5 20-25 86,5 

[Fe(CN)6]4- + hɜ [21] 5-8 - 20-25 99 

ʉʦʨʙʝʥʪ ʦʧʦʢʘ [22] <7 0,5 20-25 74,97 

ɼʦʙʘʚʣʝʥʠʝ ʢʘʨʙʘʤʠʜʘ + 

ʩʦʨʙʝʥʪ ʩʫʣʴʬʦʫʛʦʣʴ [23] 
<7 72 150-200 98-99 

 

ʊʘʢ, ʢ ʧʨʦʮʝʩʩʫ ʢʘʪʘʣʠʟʠʨʫʝʤʦʛʦ ʦʟʦʥʠʨʦʚʘ-

ʥʠʷ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ ʚ [1] ʙʳʣʠ ʜʦ-

ʙʘʚʣʝʥʳ ʢʦʘʛʫʣʷʥʪ ʭʣʦʨʠʜ ʧʦʣʠʘʣʶʤʠʥʠʷ ʠ ʬʣʦʢʫ-

ʣʷʥʪ ʢʘʪʠʦʥʥʳʡ ʧʦʣʠʘʢʨʠʣʘʤʠʜ, ʜʣʷ ʧʨʦʷʚʣʝʥʠʷ 

ʩʚʦʡʩʪʚ ʢʦʪʦʨʦʛʦ ʧʨʦʮʝʩʩ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʚ 

ʥʝʡʪʨʘʣʴʥʦʡ ʩʨʝʜʝ. 

ɺʦʟʤʦʞʥʦ ʪʘʢʞʝ ʦʢʠʩʣʝʥʠʝ ʟʘ ʩʯʝʪ ʫʣʴʪʨʘʬʠʦ-

ʣʝʪʦʚʦʛʦ ʦʙʣʫʯʝʥʠʷ, ʢʦʪʦʨʦʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʚʦʶ ʬʠ-

ʟʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ, ʚʳʟʳʚʘʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʨʘʜʠʢʘ-

ʣʦʚ ʚ ʚʦʜʝ, ʢʦʪʦʨʳʝ ʨʘʟʣʘʛʘʶʪ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝ-

ʩʪʚʘ. ɺ [20] ʦʧʠʩʳʚʘʝʪʩʷ ʩʧʦʩʦʙ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ 

ʚʦʜ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʘʢʨʦʣʝʠʥʘ, ʢʦʪʦʨʳʡ ʚʢʣʶ-

ʯʘʝʪ ʦʙʨʘʙʦʪʢʫ ʋʌ-ʠʟʣʫʯʝʥʠʝʤ. ʇʝʨʝʜ ʵʪʠʤ pH 

ʩʪʦʯʥʦʡ ʚʦʜʳ ʩʥʠʞʘʝʪʩʷ ʜʦ ʟʥʘʯʝʥʠʷ 2,5. ʉʘʤʦ ʦʙ-

ʣʫʯʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʟʘ ʩʯʝʪ ʧʝʨʝʢʨʝʩʪʥʦʛʦ ʠʟʣʫ-

ʯʝʥʠʷ ʜʚʫʭ ʣʘʤʧ ʜʣʠʥʦʡ ʚʦʣʥʳ 254 ʥʤ ʠ 185 ʥʤ ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʦʙʱʝʡ ʤʦʱʥʦʩʪʴʶ 6000 ɺʪ. ɺ ʢʘʯʝ-

ʩʪʚʝ ʢʘʪʘʣʠʟʘʪʦʨʘ ʨʝʘʢʮʠʠ ʦʢʠʩʣʝʥʠʷ ʜʦʙʘʚʣʷʝʪʩʷ 

ʧʝʨʝʢʠʩʴ ʚʦʜʦʨʦʜʘ ʩ ʢʦʥʝʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 3-5% 



8  Znanstvena misel journal ˉ12/2017 

ʚ ʩʪʦʯʥʦʡ ʚʦʜʝ. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʨʘʟʣʦʞʝ-

ʥʠʷ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʦʣʠ ʜʚʫʭʚʘʣʝʥʪʥʦʛʦ ʞʝ-

ʣʝʟʘ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 0,1-0,3% ʚ ʩʪʦʯʥʦʡ ʚʦʜʝ. ɺʨʝʤʷ 

ʧʨʦʚʝʜʝʥʠʷ ʜʘʥʥʦʛʦ ʵʪʘʧʘ ʩʦʩʪʘʚʣʷʝʪ 2-5 ʯʘʩʦʚ. 

ʉʭʦʞʠʤ ʤʝʪʦʜʦʤ ʷʚʣʷʝʪʩʷ ʬʦʪʦʢʘʪʘʣʠʪʠʯʝ-

ʩʢʦʝ ʦʢʠʩʣʝʥʠʝ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʦʧʠʩʘʥ ʤʝʪʦʜ ʬʦʪʦ-

ʨʘʟʣʦʞʝʥʠʷ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʩ ʚʳʜʝʣʝʥʠʝʤ ʚʦʜʦʨʦʜʘ 

[21]. ʈʘʟʣʦʞʝʥʠʝ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʧʦʜ ʚʦʟʜʝʡ-

ʩʪʚʠʝʤ ʣʶʙʦʛʦ ʠʩʪʦʯʥʠʢʘ ʩʚʝʪʘ, ʚ ʪ.ʯ. ʜʥʝʚʥʦʛʦ 

ʩʚʝʪʘ. ɺ ʧʨʦʮʝʩʩʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʦʪʦʢʘʪʘʣʠʟʘʪʦʨ ʥʘ 

ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʧʝʨʝʭʦʜʥʦʛʦ ʤʝ-

ʪʘʣʣʘ ʩ ʚʘʣʝʥʪʥʦʩʪʴʶ ʦʪ +1 ʜʦ +6. ɸʚʪʦʨʘʤʠ ʧʨʝʜ-

ʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʣʴ [Fe(CN)6]4-. ʇʦʜ ʜʝʡ-

ʩʪʚʠʝʤ ʩʚʝʪʘ ʠ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʜʘʥʥʦʛʦ ʢʘʪʘʣʠʟʘʪʦʨʘ 

ʚ ʱʝʣʦʯʥʦʡ ʩʨʝʜʝ ʬʦʨʤʘʣʴʜʝʛʠʜ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ 

ʬʦʨʤʠʘʪʥʳʡ ʘʥʠʦʥ ʠ ʚʳʜʝʣʷʝʪʩʷ ʚʦʜʦʨʦʜ. ʅʝ-

ʩʤʦʪʨʷ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʝ ʨʘʟʣʦʞʝʥʠʝ ʬʦʨ-

ʤʘʣʴʜʝʛʠʜʘ, ʚ ʭʦʜʝ ʧʨʦʮʝʩʩʘ ʦʥ ʧʝʨʝʭʦʜʠʪ ʚ ʬʦʨ-

ʤʠʘʪ-ʘʥʠʦʥ, ʯʪʦ ʧʦʪʨʝʙʫʝʪ ʝʛʦ ʦʪʜʝʣʴʥʦʛʦ ʦʯʠʱʝ-

ʥʠʷ. 

ʉʫʱʝʩʪʚʝʥʥʦ ʨʝʞʝ ʜʣʷ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʦʪ 

ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʦʨʙʮʠʦʥʥʳʝ ʤʝʪʦʜʳ 

ʚʩʣʝʜʩʪʚʠʝ ʠʭ ʥʠʟʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʚ 

[22] ʜʣʷ ʬʦʨʤʘʣʴʜʝʛʠʜʩʦʜʝʨʞʘʱʝʡ ʩʪʦʯʥʦʡ ʚʦʜʳ 

ʦʧʠʩʘʥ ʤʝʪʦʜ ʦʯʠʩʪʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʨʙʝʥʪʘ 

ʥʘ ʦʩʥʦʚʝ ʦʧʘʣ-ʢʨʠʩʪʦʙʘʣʣʠʪʦʚʦʡ ʧʦʨʦʜʳ ï ʦʧʦʢʠ. 

ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʩʦʨʙʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʦʨʙʝʥʪ 

ʠʟʤʝʣʴʯʘʣʩʷ ʜʦ ʨʘʟʤʝʨʦʚ 1-4 ʤʤ, ʘ ʪʘʢʞʝ ʦʙʨʘʙʘʪʳ-

ʚʘʣʩʷ ʤʦʜʠʬʠʮʠʨʫʶʱʠʤ ʘʛʝʥʪʦʤ - g-ʘʤʠʥʦʧʨʦʧʠ-

ʣʪʨʠʵʪʦʢʩʠʩʠʣʘʥʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʣʘ 

ʧʨʠʚʠʚʢʘ ʘʤʠʥʦʛʨʫʧʧ. ɺʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʩʩʘ 

ʩʦʩʪʘʚʠʣʦ 30 ʤʠʥʫʪ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʩʪʝʧʝʥʴ ʠʟ-

ʚʣʝʯʝʥʠʷ ʩʦʩʪʘʚʠʣʘ 74,97%. ʆʜʥʘʢʦ ʜʦʧʫʩʪʠʤʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʚ ʩʪʦʯʥʦʡ ʚʦʜʝ ʜʣʷ 

ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʜʦʣʞʥʘ ʥʘʭʦʜʠʪʴʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 

10 ʤʛ/ʜʤ3 ʜʦ 150 ʤʛ/ʜʤ3.  

ɺʦʟʤʦʞʥʳʤ ʧʫʪʝʤ ʨʝʰʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʢʦʤ-

ʧʣʝʢʩʥʳʡ ʤʝʪʦʜ, ʚʢʣʶʯʘʶʱʠʡ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ 

ʧʝʨʝʜ ʩʦʨʙʮʠʝʡ ʵʪʘʧ ʦʙʨʘʙʦʪʢʠ ʬʦʨʤʘʣʴʜʝʛʠʜʘ 

[23]. ʅʘʧʨʠʤʝʨ, ʚʦʟʤʦʞʥʦ ʜʦʙʘʚʣʝʥʠʝ ʤʦʯʝʚʠʥʳ ʚ 

ʢʠʩʣʦʡ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʘʜʩʦʨʙʮʠʝʡ ʥʘ ʢʠʩʣʦʤ ʧʦʨʠ-

ʩʪʦʤ ʩʦʨʙʝʥʪʝ (ʥʘʧʨʠʤʝʨ, ʩʫʣʴʬʦʫʛʣʝ). ɺ ʭʦʜʝ ʧʨʦ-

ʮʝʩʩʘ ʤʦʣʝʢʫʣʳ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʠ ʤʦʯʝʚʠʥʳ ʘʜʩʦʨ-

ʙʠʨʫʶʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʨʙʝʥʪʘ ʠ ʨʝʘʛʠʨʫʶʪ ʥʘ 

ʥʝʡ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʦʙʨʘʟʫʷ ʤʘʢʨʦʤʦʣʝʢʫʣʳ ʨʘʩʪʚʦ-

ʨʠʤʳʭ ʦʣʠʛʦʤʝʨʦʚ, ʢʦʪʦʨʳʝ ʧʝʨʝʭʦʜʷʪ ʚ ʨʘʩʪʚʦʨ. 

ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʫʜʘʣʠʪʴ ʠʟ ʚʦʜʳ ʜʦ 98-

99% ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʧʨʠ ʝʛʦ ʠʩʭʦʜʥʦʡ ʢʦʥʮʝʥʪʨʘ-

ʮʠʠ ʜʦ 3000 ʤʛ/ʜʤ3. ʆʜʥʘʢʦ ʚ ʩʣʫʯʘʝ ʩʦʨʙʮʠʦʥʥʳʭ 

ʤʝʪʦʜʦʚ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʩʦʩʪʘʚ ʩʪʦʯʥʦʡ ʚʦʜʳ, ʪ.ʢ. 

ʠʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʟʘʛʨʷʟʥʠʪʝʣʠ ʪʘʢʞʝ ʙʫʜʫʪ ʩʦʨ-

ʙʠʨʦʚʘʪʴʩʷ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʦʯʠʩʪʢʠ ʧʦ 

ʬʦʨʤʘʣʴʜʝʛʠʜʫ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʚ ʪʦ 

ʞʝ ʚʨʝʤʷ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʠʛʦʜʥʳʤ ʤʝʪʦʜʦʤ ʷʚʣʷ-

ʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʡ ʤʝʪʦʜ ʦʟʦʥʠʨʦʚʘʥʠʷ ʩ ʜʦʙʘʚʣʝ-

ʥʠʝʤ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ, ʢʘʪʘʣʠʟʘʪʦʨʘ, ʢʦʘʛʫʣʷʥʪʘ 

ʠ ʬʣʦʢʫʣʷʥʪʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʦ-

ʙʘʚʣʷʝʤʳʭ ʨʝʘʛʝʥʪʦʚ, ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʧʦʣʥʦʩʪʴʶ 

ʦʢʠʩʣʠʪʴ ʬʦʨʤʘʣʴʜʝʛʠʜ ʜʦ ʜʚʫʦʢʠʩʠ ʫʛʣʝʨʦʜʘ, ʘ 

ʪʘʢʞʝ ʧʦʟʚʦʣʷʶʪ ʦʢʠʩʣʷʪʴ ʠʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝ-

ʱʝʩʪʚʘ. 

ɺʳʙʦʨ ʦʧʪʠʤʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʦʯʠʩʪʢʠ. ʀʩ-

ʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʤʝʪʦʜʘʤʠ 

ʫʜʘʣʝʥʠʷ ʜʣʷ ʩʪʦʯʥʦʡ ʚʦʜʳ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʣʠʙʦ ʤʘ-

ʣʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʠʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʠʪʝ-

ʣʝʡ ʷʚʣʷʶʪʩʷ ʜʦʙʘʚʣʝʥʠʝ ʢʘʨʙʘʤʠʜʘ ʣʠʙʦ ʦʢ-

ʩʠʜʘ/ʛʠʜʨʦʢʩʠʜʘ ʢʘʣʴʮʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʨʘʢ-

ʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʫʜʘʣʠʪʴ ʬʦʨʤʘʣʴʜʝʛʠʜ. ʊʘʢʞʝ 

ʚʦʟʤʦʞʥʦ ʧʦʣʫʯʝʥʠʝ ʤʫʨʘʚʴʠʥʦʡ ʢʠʩʣʦʪʳ ʠʟ ʬʦʨ-

ʤʘʣʴʜʝʛʠʜʘ ʧʫʪʝʤ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʦʢʠʩʣʝʥʠʷ ʩ ʚʳ-

ʩʦʢʠʤ ʚʳʭʦʜʦʤ, ʯʪʦ ʚʦʟʤʦʞʥʦ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʘʚʘ ʚʦʜʳ. 

ʆʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥ-

ʩʪʚʦ ʩʪʦʯʥʳʭ ʚʦʜ ʩʦʜʝʨʞʠʪ, ʥʘʨʷʜʫ ʩ ʬʦʨʤʘʣʴʜʝʛʠ-

ʜʦʤ, ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʜʨʫʛʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʩʦʝʜʠʥʝʥʠʡ, ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ 

ʧʦʢʘʟʘʪʝʣʝʤ ʍʇʂ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʧʨʝʜʳʜʫʱʠʝ ʤʝ-

ʪʦʜʳ ʙʫʜʫʪ ʥʝʧʨʠʛʦʜʥʳʤʠ ʚʩʣʝʜʩʪʚʠʝ ʠʭ ʩʧʝʮʠ-

ʬʠʯʥʦʩʪʠ ʢ ʬʦʨʤʘʣʴʜʝʛʠʜʫ. ɼʣʷ ʵʪʦʛʦ ʧʦʜʭʦʜʷʱʠʝ 

ʤʝʪʦʜʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 4. 

 

ʊʘʙʣ. 5. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʦʯʠʩʪʢʠ ʦʪ ʬʦʨʤʘʣʴʜʝʛʠʜʘ 

ʄʝʪʦʜ 
ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʦʯʠʩʪʢʠ ʦʪ ʬʦʨ-

ʤʘʣʴʜʝʛʠʜʘ, % 
ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʦʯʠʪʢʠ ʧʦ ʍʇʂ, % 

O3/H2O2/MgO + ʭʣʦʨʠʜ 

ʧʦʣʠʘʣʶʤʠʥʠʷ + ʢʘʪʠʦʥ-

ʥʳʡ ʧʦʣʠʘʢʨʠʣʘʤʠʜ [1] 

96,4 87,2 

ʇʨʦʮʝʩʩ ʌʝʥʪʦʥʘ [1] 82,0 46,6 

RuCl3/ RhCl3/PdCl2 [16] 95 90 

ʋʌ+H2O2 [20] 86,5 82,5 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣ. 5, ʥʘʠʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʦʯʠʩʪʢʠ ʢʘʢ ʧʦ ʬʦʨʤʘʣʴʜʝʛʠʜʫ, ʪʘʢ ʠ ʧʦ ʧʦʢʘʟʘʪʝʣʶ 

ʍʇʂ, ʜʦʩʪʠʛʘʶʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʘʪʘʣʠʪʠʯʝ-

ʩʢʦʛʦ ʦʢʠʩʣʝʥʠʷ ʩ ʢʘʪʘʣʠʟʘʪʦʨʘʤʠ RuCl3/ 

RhCl3/PdCl2, ʘ ʪʘʢʞʝ ʦʟʦʥʠʨʦʚʘʥʠʷ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ, ʢʘʪʘʣʠʟʘʪʦʨʘ, ʢʦʘʛʫʣʷʥʪʘ ʠ 

ʬʣʦʢʫʣʷʥʪʘ. ʇʨʠ ʵʪʦʤ ʚʪʦʨʦʡ ʤʝʪʦʜ ʪʨʝʙʫʝʪ ʢʠʩ-

ʣʦʪʥʦʡ ʩʨʝʜʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʢʘʪʘʣʠʪʠʯʝʩʢʦʝ ʦʢʠʩ-

ʣʝʥʠʝ ʚʦʟʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʧʨʠ ʣʶʙʦʤ ʟʥʘʯʝʥʠʠ 

pH. ʆʜʥʘʢʦ ʢʘʪʘʣʠʪʠʯʝʩʢʦʝ ʦʢʠʩʣʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʦʜʠʪʴ ʧʨʠ ʚʳʩʦʢʦʤ ʜʘʚʣʝʥʠʠ ʠ ʪʝʤʧʝʨʘʪʫʨʝ, 

ʯʪʦ ʫʩʣʦʞʥʷʝʪ ʧʨʦʮʝʩʩ ʦʯʠʩʪʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʱʝʡ ʩʠʩʪʝʤʳ ʦʯʠʩʪʢʠ, ʘ ʪʘʢʞʝ ʦʪ 

ʩʦʩʪʘʚʘ ʠʩʭʦʜʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ (ʚ ʪ.ʯ. ʢʠʩʣʘʷ ʩʨʝʜʘ 

ʚʦʜʳ ʣʠʙʦ ʱʝʣʦʯʥʘʷ), ʚʦʟʤʦʞʝʥ ʚʳʙʦʨ ʦʜʥʦʛʦ ʠʟ 

ʵʪʠʭ ʤʝʪʦʜʦʚ.  

ɺʳʚʦʜ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʦʙʟʦʨ 

ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʦʚ ʦʯʠʩʪʢʠ ʩʪʦʯʥʦʡ ʚʦʜʳ, ʩʦʜʝʨʞʘ-

ʱʝʡ ʬʦʨʤʘʣʴʜʝʛʠʜ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ʣʠʪʝʨʘʪʫʨʝ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʣʦʞʥʦʩʪʴ ʫʜʘʣʝʥʠʷ ʜʘʥʥʦʛʦ ʩʦʝʜʠʥʝ-

ʥʠʷ, ʩʫʱʝʩʪʚʫʝʪ ʮʝʣʳʡ ʨʷʜ ʤʝʪʦʜʦʚ, ʦʪʣʠʯʘʶʱʠʭʩʷ 

ʧʦ ʫʩʣʦʚʠʷʤ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʩʩʘ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ 
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ʚʘʞʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʧʨʠ ʚʳʙʦʨʝ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ 

ʠʩʭʦʜʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʚ ʩʪʦʯʥʦʡ 

ʚʦʜʝ, ʢʦʣʠʯʝʩʪʚʦ ʩʪʦʯʥʦʡ ʚʦʜʳ, ʘ ʪʘʢʞʝ ʩʦʧʫʪʩʪʚʫ-

ʶʱʠʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʚ ʚʦʜʝ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʙʳʣʠ ʚʳ-

ʙʨʘʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʤʝʪʦʜʳ ʦʯʠʩʪʢʠ ʢʘʢ ʜʣʷ ʩʪʦʯ-

ʥʳʭ ʚʦʜ ʙʝʟ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʠʥʳʭ ʦʨʛʘ-

ʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʢʨʦʤʝ ʬʦʨʤʘʣʴʜʝʛʠʜʘ, ʢʘʢʦ-

ʚʳʤʠ ʷʚʣʷʶʪʩʷ ʜʦʙʘʚʣʝʥʠʝ ʢʘʨʙʘʤʠʜʘ ʣʠʙʦ 

ʦʢʩʠʜʘ/ʛʠʜʨʦʢʩʠʜʘ ʢʘʣʴʮʠʷ, ʪʘʢ ʠ ʜʣʷ ʩʪʦʯʥʳʭ ʚʦʜ 

ʩʣʦʞʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʜʣʷ ʢʦʪʦʨʳʭ ʦʧʪʠ-

ʤʘʣʴʥʳʤʠ ʤʝʪʦʜʘʤʠ ʦʯʠʩʪʢʠ ʷʚʣʷʶʪʩʷ ʦʟʦʥʠʨʦʚʘ-

ʥʠʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ, ʢʘʪʘʣʠʟʘ-

ʪʦʨʘ, ʢʦʘʛʫʣʷʥʪʘ ʠ ʬʣʦʢʫʣʷʥʪʘ, ʘ ʪʘʢʞʝ ʢʘʪʘʣʠʪʠʯʝ-

ʩʢʦʝ ʦʢʠʩʣʝʥʠʝ ʧʨʠ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʝ ʠ 

ʜʘʚʣʝʥʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʢʘʪʘʣʠʟʘ-

ʪʦʨʘ RuCl3/ RhCl3/PdCl2. 
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ɸʥʥʦʪʘʮʠʷ 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ çʬʨʝʢʠʥʛè ʥʘʯʘʣ ʧʨʠʤʝʥʷʪʩʷ ʝʱʝ ʚ ʩʝʨʝʜʠʥʝ 20 ʚʝʢʘ, ʤʘʩʩʦʚʘʷ ʨʘʟʨʘʙʦʪʢʘ ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʩ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʚʠʜʘ ʜʦʙʳʯʠ ʥʘʯʘʣʘʩʴ ʪʦʣʴʢʦ ʢ ʥʘʯʘʣʫ 2000-ʭ ʛʦʜʦʚ. ɺ 

ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʠʪʫʘʮʠʷ, ʩʣʦʞʠʚʰʘʷʩʷ ʚʦʢʨʫʛ çʬʨʝʢʠʥʛʘè ʢʘʢ ʚ ʛʦʩʫʜʘʨʩʪʚʘʭ, ʫʞʝ ʘʢʪʠʚʥʦ ʜʦʙʳ-

ʚʘʶʱʠʭ ʥʝʬʪʴ ʠ ʧʨʠʨʦʜʥʳʡ ʛʘʟ ʵʪʠʤ ʩʧʦʩʦʙʦʤ, ʪʘʢ ʠ ʚ ʩʪʨʘʥʘʭ, ʠʤʝʶʱʠʭ ʟʥʘʯʠʪʝʣʴʥʳʝ ʩʣʘʥʮʝʚʳʝ ʟʘʣʝʞʠ 

ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ, ʥʦ ʥʝ ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʤʘʩʩʦʚʫʶ ʜʦʙʳʯʫ. 

Abstract 

Despite the fact that "fracking" started to be applied in the middle of the 20th century, the mass development 

of mineral deposits with the help of this form of production only started in the early 2000-ies. The article discusses 

the situation around "fracking" in the States, is already actively producing oil and natural gas in this way and in 

countries with significant shale deposits of energy, but not engaged in mass production. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʣʦʛʠʷ, ʬʨʝʢʠʥʛ, ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʨʘʟʨʳʚ ʧʣʘʩʪʘ, ʜʦʙʳʯʘ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. 

Keywords: environment, fracking, hydraulic fracturing, mining. 

 

6 ʦʢʪʷʙʨʷ 2017 ʛʦʜʘ ʧʘʨʣʘʤʝʥʪ ʐʦʪʣʘʥʜʠʠ 

ʙʦʣʴʰʠʥʩʪʚʦʤ ʛʦʣʦʩʦʚ ʚʚʝʣ ʟʘʧʨʝʪ ʥʘ ʨʘʙʦʪʳ ʧʦ 

ʜʦʙʳʯʝ ʧʨʠʨʦʜʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʤʝʪʦʜʦʤ ʛʠʜʨʘʚʣʠ-

ʯʝʩʢʦʛʦ ʨʘʟʨʳʚʘ ʧʣʘʩʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʦʨʦʣʝʚʩʪʚʘ. 

ʕʪʦ ʨʝʰʝʥʠʝ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʙʳʣʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʙʦʣʴʰʠʤ ʜʘʚʣʝʥʠʝʤ ʐʦʪʣʘʥʜʩʢʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ 

ï ʧʦ ʩʪʨʘʥʝ ʧʨʦʢʘʪʠʣʘʩʴ ʚʦʣʥʘ ʥʘʨʦʜʥʳʭ ʜʝʤʦʥ-

ʩʪʨʘʮʠʡ, ʪʨʝʙʫʶʱʠʭ ʟʘʧʨʝʪʠʪʴ ʜʦʙʳʯʫ ʛʘʟʘ ʠ ʥʝʬʪʠ 

ʤʝʪʦʜʦʤ çʬʨʝʢʠʥʛʘè ʢʘʢ ʛʫʙʠʪʝʣʴʥʫʶ ʜʣʷ ʦʢʨʫʞʘ-

ʶʱʝʡ ʩʨʝʜʳ, ʘ ʧʨʦʚʝʜʝʥʥʳʡ ʨʘʥʝʝ ʦʧʨʦʩ ʦʙʱʝ-

ʩʪʚʝʥʥʦʛʦ ʤʥʝʥʠʷ ʚʳʷʚʠʣ, ʯʪʦ 99% ʠʟ ʦʧʨʦʰʝʥʥʳʭ 

ʞʠʪʝʣʝʡ ʩʪʨʘʥʳ ʚʳʩʪʫʧʘʶʪ ʧʨʦʪʠʚ ʤʝʪʦʜʘ ʛʠʜʨʘʚ-

ʣʠʯʝʩʢʦʛʦ ʨʘʟʨʳʚʘ ʧʣʘʩʪʘ (ɻʈʇ) [1]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ 

ʐʦʪʣʘʥʜʠʷ ʩʪʘʣʘ ʦʜʥʠʤ ʠʟ ʤʥʦʛʠʭ ʛʦʩʫʜʘʨʩʪʚ ʠ ʘʜ-

ʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʝʜʠʥʠʮ, ʟʘʧʨʝ-

ʪʠʚʰʠʭ ʠʣʠ ʫʩʪʘʥʦʚʠʚʰʠʭ ʤʦʨʘʪʦʨʠʡ ʥʘ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ɻʈʇ ʥʘ ʩʚʦʝʡ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʵʪʦʪ 

ʩʧʠʩʦʢ ʚʭʦʜʷʪ ʤʥʦʛʠʝ ʚʝʜʫʱʠʝ ʩʪʨʘʥʳ ɽʚʨʦʧʳ 

(ɻʝʨʤʘʥʠʷ, ʌʨʘʥʮʠʷ, ʅʠʜʝʨʣʘʥʜʳ), ɸʚʩʪʨʘʣʠʷ, 4 ʠʟ 

10 ʧʨʦʚʠʥʮʠʡ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʂʘʥʘʜʳ, ʘ ʪʘʢʞʝ 

ʥʝʢʦʪʦʨʳʝ ʰʪʘʪʳ ʉʐɸ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʩʧʠʩʦʢ 

ʥʝ ʷʚʣʷʝʪʩʷ ʠʩʯʝʨʧʳʚʘʶʱʠʤ, ʠ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʦ-

ʧʦʣʥʷʝʪʩʷ ʥʦʚʳʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ. ʇʠʦʥʝʨʦʤ ʨʘʟʨʘ-

ʙʦʪʢʠ ʩʣʘʥʮʝʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʷʚʣʷʶʪʩʷ ʉʐɸ, ʠ 

ʠʤʝʥʥʦ ʚ ʐʪʘʪʘʭ ʧʨʦʠʟʦʰʣʘ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ 

çʉʣʘʥʮʝʚʘʷ ʨʝʚʦʣʶʮʠʷè. ɹʣʘʛʦʜʘʨʷ ʚʥʝʜʨʝʥʠʶ ʥʦ-

ʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʮʝʩʩ ɻʈʇ, ʜʦʙʳʯʘ ʩʣʘʥʮʝʚʦʛʦ 

ʛʘʟʘ ʚ ʉʐɸ ʚʳʨʦʩʣʘ ʩ 54 ʤʣʨʜ ʢʫʙʦʤʝʪʨʦʚ ʚ 2007 

ʛʦʜʫ ʜʦ 319 ʤʣʨʜ ʢʫʙʦʤʝʪʨʦʚ ʚ 2013 ʛʦʜʫ, ʠ ʵʪʦʪ ʧʦ-

ʢʘʟʘʪʝʣʴ ʥʝʠʟʤʝʥʥʦ ʨʘʩʪʝʪ ʦʪ ʛʦʜʘ ʢ ʛʦʜʫ. ɼʣʷ ʩʨʘʚ-

ʥʝʥʠʷ, ʚʝʩʴ ʨʦʩʩʠʡʩʢʠʡ ʵʢʩʧʦʨʪ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʚ 

2013 ʛʦʜʫ ʩʦʩʪʘʚʠʣ ʧʦʨʷʜʢʘ 230 ʤʣʨʜ ʢʫʙʦʤʝʪʨʦʚ. 

ʊʝʤ ʩʘʤʳʤ ʉʐɸ ʧʦʣʥʦʩʪʴʶ ʫʜʦʚʣʝʪʚʦʨʠʣʠ ʚʥʫʪ-

ʨʝʥʥʶʶ ʧʦʪʨʝʙʥʦʩʪʴ ʩʪʨʘʥʳ ʚ ʧʨʠʨʦʜʥʦʤ ʛʘʟʝ. ʇʦ-

ʚʳʰʝʥʠʝ ʦʙʲʝʤʦʚ ʜʦʙʳʯʠ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʘ ʦʢʘʟʘʣʦ 

ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʣʠʷʥʠʝ ʠ ʥʘ ʵʢʦʥʦʤʠʢʫ. ʇʨʠʚʝʜʝʤ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʪʘʪʠʩʪʠʢʫ 3 ʰʪʘʪʦʚ, ʷʚʣʷʶʱʠʭʩʷ 

ʢʨʫʧʥʝʡʰʠʤʠ ʜʦʙʳʪʯʠʢʘʤʠ ʛʘʟʘ ʚ ʉʐɸ ʚ 2011-

2012 ʛʦʜʘʭ:  

¶ ʖʞʥʘʷ ɼʘʢʦʪʘ ï ɺɺʇ ʰʪʘʪʘ ʚʳʨʦʩ ʥʘ 11%, 

ʧʨʦʮʝʥʪ ʙʝʟʨʘʙʦʪʠʮʳ ʫʧʘʣ ʜʦ 3 % (ʥʘʠʤʝʥʴʰʠʡ ʧʦ-

ʢʘʟʘʪʝʣʴ ʧʦ ʩʪʨʘʥʝ). 

¶ ʇʝʥʩʠʣʴʚʘʥʠʷ ï ʨʦʩʪ ɺɺʇ  ʙʦʣʝʝ ʯʝʤ ʥʘ 19%. 

¶ ʂʘʣʠʬʦʨʥʠʷ ï ʨʦʩʪ ɺɺʇ  ʙʦʣʝʝ ʯʝʤ ʥʘ 11%. 
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ʍʦʪʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʚʳʛʦʜʘ ʦʯʝʥʴ ʚʳʩʦʢʘ, 

ʚʨʝʜ çʬʨʝʢʠʥʛʘè ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʟʘʩʪʘʚ-

ʣʷʝʪ ʚʩʝ ʙʦʣʴʰʝ ʰʪʘʪʦʚ ʠ ʙʦʣʝʝ ʤʝʣʢʠʭ ʩʫʙʲʝʢʪʦʚ 

ʟʘʧʨʝʪʠʪʴ ɻʈʇ ʥʘ ʩʚʦʝʡ ʪʝʨʨʠʪʦʨʠʠ. ʅʝ ʧʦʩʣʝʜʥʶʶ 

ʨʦʣʴ ʚ ʵʪʦʤ ʠʛʨʘʝʪ ʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʪʨʠʮʘʪʝʣʴ-

ʥʦʝ ʦʪʥʦʰʝʥʠʝ ʥʘʩʝʣʝʥʠʷ, ʚʳʨʘʞʘʶʱʝʝʩʷ ʚ ʤʥʦʛʦ-

ʯʠʩʣʝʥʥʳʭ ʧʠʢʝʪʘʭ ʠ ʜʝʤʦʥʩʪʨʘʮʠʷʭ[2]. ʊʝʤ ʥʝ ʤʝ-

ʥʝʝ, ʚ ʜʦʙʳʯʫ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʘ ʚʢʣʘʜʳʚʘʶʪʩʷ ʦʛʨʦʤ-

ʥʳʝ ʩʨʝʜʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦʪ ʠʥʦʩʪʨʘʥʥʳʭ 

ʠʥʚʝʩʪʦʨʦʚ. ʏʪʦ ʢʘʩʘʝʪʩʷ ɽʚʨʦʧʳ, çʌʨʝʢʠʥʦʛʦʚʳʡ 

ʙʫʤè, ʧʨʝʜʨʝʢʘʝʤʳʡ ʤʥʦʛʠʤʠ ʵʢʩʧʝʨʪʘʤʠ, ʟʘʢʦʥ-

ʯʠʣʩʷ, ʪʘʢ ʠ ʥʝ ʫʩʧʝʚ ʥʘʯʘʪʴʩʷ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʵʪʦ ʩʚʷʟʘʥʥʦ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʟʝʤʝʣʴʥʳʤʠ ʠ ʚʦʜ-

ʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ï ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʝ ʩʪʨʘʥʳ 

ʩʪʘʨʦʛʦ ʩʚʝʪʘ ʥʝ ʤʦʛʫʪ ʩʝʙʝ ʧʦʟʚʦʣʠʪʴ ʜʦʧʫʩʪʠʪʴ 

ʨʠʩʢ ʜʘʞʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ ʫʭʫʜʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝ-

ʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʨʝʛʠʦʥʝ. ʅʝʣʴʟʷ ʥʝ ʫʧʦʤʷʥʫʪʴ ʠ ʧʦ-

ʯʪʠ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʧʦʜʜʝʨʞʢʠ çʬʨʝʢʠʥʛʘè ʩʦ 

ʩʪʦʨʦʥʳ ʥʘʩʝʣʝʥʠʷ, ʠʛʨʘʶʱʝʝ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʦʪ-

ʢʘʟʝ ʦʪ ɻʈʇ ʩʦ ʩʪʦʨʦʥʳ ʩʪʨʘʥ ɽʚʨʦʧʳ. ʇʦ ʦʮʝʥʢʘʤ 

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ ʂʠʪʘʡ 

ʟʘʥʠʤʘʝʪ 3 ʤʝʩʪʦ ʚ ʤʠʨʝ ʧʦ ʟʘʧʘʩʘʤ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʘ 

ʥʘ ʩʚʦʝʡ ʪʝʨʨʠʪʦʨʠʠ (ʫʩʪʫʧʘʷ ʚ ʵʪʦʤ ʧʦʢʘʟʘʪʝʣʝ 

ʪʦʣʴʢʦ ʉʐɸ ʠ ʈʦʩʩʠʠ). ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʙʳʩʪ-

ʨʳʤʠ ʪʝʤʧʘʤʠ ʠʜʝʪ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʷ ʜʦʙʳʯʠ 

ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʘ, ʚʝʜʫʪʩʷ ʘʢʪʠʚʥʳʝ ʨʘʙʦʪʳ ʧʦ ʧʦ-

ʠʩʢʫ ʠ ʨʘʟʚʝʜʢʝ ʩʣʘʥʮʝʚʦʡ ʥʝʬʪʠ ʢʘʢ ʤʝʩʪʥʳʤʠ 

ʢʦʤʧʘʥʠʷʤʠ (CNPC, Sinopec) ʪʘʢ ʠ ʟʘʨʫʙʝʞʥʳʤʠ 

(Royal Dutch, Chevron CVX). ɺ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʂʠ-

ʪʘʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʧʝʨʩʧʝʢʪʠʚ-

ʥʳʭ ʨʘʡʦʥʦʚ ʨʘʟʚʠʪʠʷ ʜʦʙʳʯʠ ʤʝʪʦʜʦʤ ɻʈʇ. ɺ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʂʅʈ, ʢʘʢ 

ʛʣʘʚʥʳʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʮʝʥʪʨ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʘ 

ʧʦʪʨʝʙʣʷʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ɺ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ 2/3 ʧʨʦʠʟʚʦʜʠʤʦʛʦ ʚ ʩʪʨʘʥʝ ʵʣʝʢ-

ʪʨʠʯʝʩʪʚʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʫʛʦʣʴʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, 

ʧʨʠʥʦʩʷʱʠʝ ʦʛʨʦʤʥʳʡ ʚʨʝʜ ʠ ʙʝʟ ʪʦʛʦ ʥʝ ʩʘʤʦʡ 

ʣʫʯʰʝʡ ʵʢʦʣʦʛʠʠ ʂʠʪʘʷ.  ɸʣʴʪʝʨʥʘʪʠʚʦʡ ʫʛʣʶ ʢʘʢ-

ʨʘʟ ʠ ʩʣʫʞʠʪ ʥʝʬʪʴ ʠ ʛʘʟ.  ʅʦ ʮʝʥʘ ʥʘ ʥʠʭ ʦʩʪʘʝʪʩʷ 

ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʟʘʚʠʩʠʤʦʩʪʴ 

ʦʪ ʠʤʧʦʨʪʘ ʥʝʬʪʠ ʚ ʂʠʪʘʝ ʚʦʟʨʦʩʣʘ ʩ 35% ʚ 2000 

ʛʦʜʫ ʜʦ 70% ʚ 2016 ʛʦʜʫ. ɺ 2016 ʛʦʜʫ ʂʠʪʘʡ ʠʤʧʦʨ-

ʪʠʨʦʚʘʣ 71,2 ʤʠʣʣʠʘʨʜʘ ʢʫʙʦʤʝʪʨʦʚ ʤʝʪʨʦʚ ʧʨʠ-

ʨʦʜʥʦʛʦ ʛʘʟʘ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 35% ʦʪ ʦʙʱʝʛʦ ʧʦʪʨʝʙ-

ʣʝʥʠʷ. ʀʟ-ʟʘ ʚʳʩʦʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʤʧʦʨʪʘ ʵʥʝʨ-

ʛʦʥʦʩʠʪʝʣʝʡ, ʮʝʥʳ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʜʣʷ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʦʢʘʟʘʣʠʩʴ ʚʳʰʝ ʩʨʝʜ-

ʥʝʛʦ ʫʨʦʚʥʷ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ. ɺ 2014 ʛʦʜʫ ʩʨʝʜʥʷʷ 

ʮʝʥʘ ʤʝʛʘʚʘʪʪ-ʯʘʩ ʚ ʩʪʨʘʥʘʭ-ʯʣʝʥʘʭ ʦʨʛʘʥʠʟʘʮʠʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ ʨʘʟʚʠʪʠʷ ʩʦʩʪʘʚ-

ʣʷʣʘ 123,88 ʜʦʣʣ. ʉʐɸ. ʊʦʛʜʘ ʢʘʢ ʩʨʝʜʥʷʷ ʮʝʥʘ ʚ 

ʂʠʪʘʝ ʤʝʛʘʚʘʪʪ-ʯʘʩ ð 139,43 ʜʦʣʣʘʨʘ ʉʐɸ. ɹʣʘʛʦ-

ʜʘʨʷ ʨʘʟʨʘʙʦʪʢʝ ʩʚʦʠʭ ʩʣʘʥʮʝʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, 

ʂʅʈ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʩʚʦʙʦʞʜʘʝʪʩʷ ʦʪ ʥʘʜʦʙʥʦ-

ʩʪʠ ʠʤʧʦʨʪʠʨʦʚʘʪʴ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʦʥʦ-

ʩʠʪʝʣʝʡ ʠʟ-ʟʘ ʨʫʙʝʞʘ.  

ʈʦʩʩʠʡʩʢʘʷ ʬʝʜʝʨʘʮʠʷ ʦʙʣʘʜʘʝʪ ʚʥʫʰʠʪʝʣʴ-

ʥʳʤ ʟʘʧʘʩʦʤ ʩʣʘʥʮʝʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʝʬʪʠ ʠ 

ʛʘʟʘ, ʦʥʠ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 74,6 ʤʠʣʣʠʘʨʜʘ ʙʘʨʨʝ-

ʣʝʡ ʠ 83,7 ʤʣʨʜ ʢʫʙ. ʤ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʝʤ ʥʝ ʤʝ-

ʥʝʝ, ʧʦ ʦʮʝʥʢʘʤ ʵʢʩʧʝʨʪʦʚ ʈʦʩʩʠʷ ʥʝ ʷʚʣʷʝʪʩʷ ʧʝʨ-

ʩʧʝʢʪʠʚʥʳʤ ʨʝʛʠʦʥʦʤ ʚ ʦʙʣʘʩʪʠ ʜʦʙʳʯʠ ʥʝʬʪʠ ʤʝ-

ʪʦʜʦʤ ɻʈʇ. ʋʯʠʪʳʚʘʷ ʙʦʣʴʰʠʝ ʟʘʧʘʩʳ 

ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʛʘʟʘ ʠ ʥʝʬʪʠ, ʥʠʟʢʫʶ ʩʝʙʝʩʪʦʠʤʦʩʪʴ 

ʠʭ ʜʦʙʳʯʠ, ʠ ʚʨʝʜ, ʥʘʥʦʩʠʤʳʡ ʵʢʦʣʦʛʠʠ ʨʘʟʨʘʙʦʪ-

ʢʘʤʠ ʩʣʘʥʮʝʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, çʬʨʝʢʠʥʛè ʚ ʈʦʩ-

ʩʠʠ ʥʝ ʥʝʩʸʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ. ɺ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʜʦʙʳʯʘ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʤʝ-

ʪʦʜʦʤ ɻʈʇ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʤʠʥʠʤʘʣʴʥʳʭ ʤʘʩʰʪʘ-

ʙʘʭ ʠ ʥʝʩʸʪ ʩ ʩʦʙʦʡ ʩʢʦʨʝʝ ʥʘʫʯʥʳʡ, ʯʝʤ ʵʢʦʥʦʤʠ-

ʯʝʩʢʠʡ ʠʥʪʝʨʝʩ. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʳʭ ʬʘʢʪʦʚ, ʩʢʣʘʜʳ-

ʚʘʝʪʩʷ ʚʧʝʯʘʪʣʝʥʠʝ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʷ ʜʦʙʳʯʠ ʧʨʠ-

ʨʦʜʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʤʝʪʦʜʦʤ ɻʈʇ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ 

ʩʝʙʷ ʦʜʥʦʟʥʘʯʥʦ ʥʝʛʘʪʠʚʥʦʝ ʷʚʣʝʥʠʝ ʢʘʢ ʜʣʷ ʧʨʠ-

ʨʦʜʳ, ʪʘʢ ʠ ʜʣʷ ʤʠʨʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ. ʊʝʤ 

ʥʝ ʤʝʥʝʝ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ çʬʨʝʢʠʥʛè ʧʝʨʝʞʠ-

ʚʘʝʪ ʩʚʦʡ ʨʘʩʮʚʝʪ. ɺ 1949 ʛʦʜʫ ʘʤʝʨʠʢʘʥʩʢʘʷ ʢʦʤ-

ʧʘʥʠʷ çʍʘʣʣʠʙʸʨʪʦʥè ʧʝʨʚʦʡ ʥʘʯʘʣʘ ʢʦʤʤʝʨʯʝ-

ʩʢʫʶ ʜʦʙʳʯʫ ʥʝʬʪʠ ʤʝʪʦʜʦʤ ɻʈʇ ʥʘ ʶʛʝ ʰʪʘʪʘ 

ʂʘʥʟʘʩ, ʥʦ ʧʝʨʠʦʜ ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʵʪʦʡ ʪʝʭ-

ʥʦʣʦʛʠ ʠʤʝʣ ʤʝʩʪʦ ʩʠʣʴʥʦ ʧʦʟʞʝ ï ʚ ʥʘʯʘʣʝ 21 ʚʝʢʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʘʩʰʪʘʙʳ ʜʦʙʳʯʠ ʩʦʩʪʘʚʣʷʶʪ 

ʙʦʣʴʰʝ ʯʝʤ ʢʦʛʜʘ-ʣʠʙʦ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʦʙʣʝʤʘ 

ʚʣʠʷʥʠʷ çʬʨʝʢʠʥʛʘè ʥʘ ʯʝʣʦʚʝʢʘ ʠ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ ʜʦʩʪʠʛʣʘ çʢʨʠʪʠʯʝʩʢʦʡ ʤʘʩʩʳè. ʊʝʤ ʙʦʣʝʝ 

ʧʘʨʘʜʦʢʩʘʣʴʥʦ ʚʳʛʣʷʜʠʪ ʪʦ, ʯʪʦ ʣʠʜʝʨʘʤʠ ʜʦʙʳʯʠ 

ʥʝʬʪʠ ʠ ʛʘʟʘ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ ʷʚʣʷʶʪʩʷ ʥʝ ʙʝʜʥʳʝ 

ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʩʪʨʘʥʳ, ʛʦʪʦʚʳʝ ʧʦʞʝʨʪʚʦʚʘʪʴ ʵʢʦ-

ʣʦʛʠʝʡ ʚ ʧʦʣʴʟʫ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʚʳʛʦʜʳ, ʘ ʣʠʜʝʨʳ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʘ ï ʉʐɸ ʠ ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘ-

ʮʠʷ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ï ʪʘʢ ʣʠ ʚʨʝ-

ʜʝʥ ɻʈʇ, ʝʩʣʠ ʚʝʜʫʱʠʝ ʜʝʨʞʘʚʳ ʤʠʨʘ ʛʦʪʦʚʳ ʜʦʙʳ-

ʚʘʪʴ ʝʛʦ ʥʘ ʩʦʙʩʪʚʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʠʣʠ, ʙʳʪʴ ʤʦ-

ʞʝʪ, ʚʳʛʦʜʘ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʦʣʫʯʝʥʥʘʷ ʦʪ ʪʘʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʧʨʘʚʜʳʚʘʝʪ ʥʘʥʝʩʝʥʥʳʡ ʵʢʦʣʦʛʠʠ 

ʫʱʝʨʙ, ʚʝʜʴ ʜʘʞʝ ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʜʦʙʳʯʝ ʧʦʣʝʟ-

ʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʥʝʨʝʜʢʠ ʘʚʘʨʠʠ, ʧʦʨʦʡ ʦʙʦʨʘʯʠʚʘ-

ʶʱʠʝʩʷ ʮʝʣʳʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʢʘʪʘʩʪʨʦʬʘʤʠ. 

ɼʣʷ ʧʦʣʥʦʪʳ ʧʦʥʠʤʘʥʠʷ ʟʘʪʨʦʥʫʪʦʡ ʧʨʦʙʣʝʤʳ, 

ʢʨʘʪʢʦ ʦʟʥʘʢʦʤʠʤʩʷ ʩ ʪʝʭʥʦʣʦʛʠʝʡ ʜʦʙʳʯʠ ʥʝʬʪʠ ʩ 

ʧʦʤʦʱʴʶ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʨʘʟʨʳʚʘ ʧʣʘʩʪʘ. ʇʨʠ-

ʨʦʜʥʳʡ ʛʘʟ ʠ ʥʝʬʪʴ ʥʘʭʦʜʷʪʩʷ ʚ ʧʣʘʩʪʘʭ ʩʣʘʥʮʝʚ 

ʠʣʠ ʫʛʣʷ ʠ ʧʦʢʠʜʘʶʪ ʵʪʠ ʧʨʠʨʦʜʥʳʝ ʝʤʢʦʩʪʠ ʯʝʨʝʟ 

ʝʩʪʝʩʪʚʝʥʥʳʝ ʨʘʟʣʦʤʳ. ɹʣʠʟʢʠʝ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝ-

ʩʪʦʨʦʞʜʝʥʠʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʣʝʛʢʦ ʠʟʚʣʝʯʴ ʪʨʘʜʠʮʠ-

ʦʥʥʳʤ ʙʫʨʝʥʠʝʤ. ʅʦ ʙʦʣʝʝ ʛʣʫʙʦʢʠʝ ʠ ʙʦʣʝʝ ʙʦʛʘ-

ʪʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʘʭʦʜʷʪʩʷ ʥʘ ʛʣʫʙʠʥʘʭ 1,5-6 ʢʠ-

ʣʦʤʝʪʨʦʚ, ʛʜʝ ʧʦʜ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʜʘʚʣʝʥʠʝʤ ʧʣʘʩʪʳ 

ʠʤʝʶʪ ʥʘʤʥʦʛʦ ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʦʤʦʚ ʠ 

ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʧʦʨʦʜʳ ʥʝʜʦʩʪʘʪʦʯʥʘ, ʯʪʦʙʳ ʠʟ-

ʚʣʝʯʴ ʙʦʣʴʰʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʄʝʪʦʜ ɻʈʇ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʦʙʦʡ ʙʫʨʝʥʠʝ ʩʣʘʥʮʝʚʦʛʦ ʩʣʦʷ ʧʦ-

ʨʦʜʳ ʜʦ ʛʣʫʙʠʥʳ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʥʦʡ 1 ʢʠʣʦ-

ʤʝʪʨʫ ʠ ʫʩʪʘʥʦʚʢʫ ʪʨʫʙʳ.  ʇʨʠ ʧʦʜʘʯʝ ʩʧʝʮʠʘʣʴ-

ʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʘ ʚ ʦʪʚʝʨʩʪʠʝ ʪʨʫʙʳ, ʩʦ-

ʟʜʘʝʪʩʷ ʜʘʚʣʝʥʠʝ ʜʦ 700 ʘʪʤʦʩʬʝʨ. ɼʘʚʣʝʥʠʝ 

ʨʘʟʨʳʚʘʝʪ ʧʣʘʩʪ ʥʘ ʤʥʦʞʝʩʪʚʦ ʪʨʝʱʠʥ, ʧʦʟʚʦʣʷʷ 

ʥʝʬʪʠ ʠʣʠ ʛʘʟʫ ʧʦʜʥʷʪʴʩʷ ʚʳʰʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ. ʂʦʛʜʘ ʨʝʩʫʨʩ ʧʦʜʥʠʤʘʝʪʩʷ ʥʘ ʜʦ-

ʩʪʘʪʦʯʥʫʶ ʚʳʩʦʪʫ, ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʠʟʚʣʝʢʘʶʱʠʝ 

ʩʢʚʘʞʠʥʳ. ʊʘʢʦʡ ʩʧʦʩʦʙ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʜʦʙʳʯʫ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʢʘʢ ʚ ʤʝʩʪʦʨʦʞʜʝ-

ʥʠʷʭ, ʛʜʝ ʜʦ ʛʠʜʨʦʨʘʟʨʳʚʘ ʧʣʘʩʪʘ ʧʦ ʢʘʢʠʤ-ʪʦ ʧʨʠ-

ʯʠʥʘʤ ʦʥʘ ʙʳʣʘ ʥʝ ʨʝʥʪʘʙʝʣʴʥʘ, ʪʘʢ ʠ ʚ ʠʩʩʷʢʰʠʭ 

ʠʣʠ ʠʩʩʝʢʷʶʱʠʭ ʩʢʚʘʞʠʥʘʭ. çʌʨʝʢʠʥʛè ʩʯʠʪʘʝʪʩʷ 
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ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳʤ ʩʧʦʩʦ-

ʙʦʤ ʜʦʙʳʯʠ ʧʨʠʨʦʜʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʥʦ ʤʦʞʝʤ ʣʠ 

ʤʳ ʙʳʪʴ ʫʚʝʨʝʥʳ, ʯʪʦ ʵʪʘ ʚʳʛʦʜʘ ʥʝ ʢʨʘʪʢʦʩʨʦʯʥʘ, 

ʠ ʥʘ ʜʦʣʛʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʥʝ ʧʨʠʚʝʜʝʪ ʢ ʩʝʨʴʝʟʥʦʤʫ 

ʫʭʫʜʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʮʝʣʳʭ ʨʝʛʠ-

ʦʥʦʚ? ɼʣʷ ʦʪʚʝʪʘ ʥʘ ʚʦʧʨʦʩ ʦʙʨʘʪʠʤʩʷ ʢ ʚʦʟʤʦʞ-

ʥʳʤ ʥʝʛʘʪʠʚʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ɻʈʇ. 

- ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜʳ 
 ɼʦʙʳʯʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʤʝʪʦʜʦʤ ʛʠʜʨʘʚ-

ʣʠʯʝʩʢʦʛʦ ʨʘʟʨʳʚʘ ʧʣʘʩʪʘ ʧʨʠʚʦʜʠʪ ʢ ʟʘʛʨʷʟʥʝʥʠʶ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʴʝʚʦʡ 

ʚʦʜʳ, ʪʦʢʩʠʯʥʳʤʠ ʭʠʤʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ. ʂʘʢ 

ʙʳʣʦ ʩʢʘʟʘʥʦ ʨʘʥʝʝ, ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ɻʈʇ ʚ 

ʥʝʜʨʘ ʟʘʢʘʯʠʚʘʝʪʩʷ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʭʠʤʠʯʝ-

ʩʢʦʛʦ ʨʘʩʪʚʦʨʘ. ʇʨʠ ʨʘʟʨʫʰʝʥʠʠ ʩʣʘʥʮʝʚʦʛʦ ʩʣʦʷ 

ʚʳʩʚʦʙʦʞʜʘʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʪʘʥʘ, ʢʦʪʦ-

ʨʳʡ ʚʤʝʩʪʝ ʩ ʭʠʤʠʢʘʪʘʤʠ ʧʦʜʥʠʤʘʝʪʩʷ ʚʚʝʨʭ, ʟʘ-

ʛʨʷʟʥʷʷ ʧʦʯʚʫ ʠ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ. 

- ʦʛʨʦʤʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ɼʣʷ çʬʨʝʢʠʥʛʘè ʪʨʝʙʫʝʪʩʷ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʚʦʜʳ (ʦʪ 27 ʜʦ 86 ʤʠʣʣʠʦʥʦʚ ʢʫʙʦʤʝʪʨʦʚ), ʯʪʦ 

ʤʦʞʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ ʦʙʱʝʡ ʵʢʦʣʦʛʠʯʝ-

ʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʨʝʛʠʦʥʝ. ʆʩʦʙʝʥʥʦ ʦʩʪʨʦ ʵʪʘ ʧʨʦ-

ʙʣʝʤʘ ʩʪʦʠʪ ʚ ʟʘʩʫʰʣʠʚʳʭ ʨʘʡʦʥʘʭ, ʥʘʧʨʠʤʝʨ, ʚ 

ʘʤʝʨʠʢʘʥʩʢʠʭ ʰʪʘʪʘʭ ʊʝʭʘʩ ʠ ʂʘʣʠʬʦʨʥʠʷ (ʛʜʝ ʜʦ-

ʙʳʯʘ ʩʣʘʥʮʝʚʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠʜʝʪ ʧʦʣʥʳʤ ʭʦ-

ʜʦʤ), ʠ ʪʘʢ ʩʪʨʘʜʘʶʱʠʭ ʦʪ ʧʦʩʪʦʷʥʥʳʭ ʟʘʩʫʭ.   

- ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʦʙʳʯʠ 

ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʘ ʚʦʟʜʫʭ ʟʘʛʨʷʟʥʷʝʪʩʷ ʤʝʪʘʥʦʤ ʠ ʜʨʫ-

ʛʠʤʠ ʛʘʟʘʤʠ. 

- ʩʝʡʩʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ɿʘʛʨʷʟʥʝʥʥʳʝ ʩʪʦʯʥʳʝ ʚʦʜʳ ʫʪʠʣʠʟʠʨʫʶʪ ʧʫ-

ʪʝʤ ʟʘʢʘʯʢʠ ʧʦʜ ʟʝʤʣʶ, ʯʪʦ ʧʦ ʤʥʝʥʠʶ ʤʥʦʛʠʭ ʵʢʩ-

ʧʝʨʪʦʚ ʫʚʝʣʠʯʠʚʘʝʪ ʩʝʡʩʤʦʘʢʪʠʚʥʦʩʪʴ ʚ ʨʝʛʠʦʥʝ. 

ʇʦʜʦʙʥʳʝ ʩʣʫʯʘʠ ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚ ʰʪʘʪʘʭ 

ɸʨʢʘʥʟʘʩ, ʆʢʣʘʭʦʤʘ ʠ ʆʛʘʡʦ ʚ ʉʐɸ. ɺ ɸʨʢʘʥʟʘʩʝ, 

ʢʦʪʦʨʳʡ ʩʘʤ ʧʦ ʩʝʙʝ ʦʪʣʠʯʘʝʪʩʷ ʧʦʚʳʰʝʥʥʦʡ ʩʝʡ-

ʩʤʠʯʥʦʩʪʴʶ, ʧʦʩʣʝ ʥʘʯʘʣʘ ʦʩʚʦʝʥʠʷ ʩʣʘʥʮʝʚ ʯʠʩʣʦ 

ʧʦʜʟʝʤʥʳʭ ʪʦʣʯʢʦʚ ʫʚʝʣʠʯʠʣʦʩʴ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ. 

- ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ. ɺʳʙʨʦʩʳ ʧʘʨʥʠʢʦʚʳʭ 

ʛʘʟʦʚ ʧʨʠ ʜʦʙʳʯʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʘ 

ʠ ʥʝʬʪʠ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʧʨʠ ʜʦʙʳʯʝ ʦʙʳʯ-

ʥʳʭ ʛʘʟʘ ʠ ʥʝʬʪʠ [3]. 

ɸʥʘʣʠʟʠʨʫʷ ʧʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʘʨʛʫʤʝʥʪʳ, 

çʬʨʝʢʠʥʛè ʧʨʝʜʩʪʘʝʪ ʥʝ ʚ ʩʘʤʦʤ ʣʫʯʰʝʤ ʩʚʝʪʝ. ɺ 

ʵʧʦʭʫ ʤʠʨʦʚʦʡ ʧʦʣʠʪʠʢʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʩʦʭʨʘ-

ʥʝʥʠʝ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʨʠʨʦʜʳ ʠ ʢʣʠʤʘʪʘ ʥʘʰʝʡ 

ʧʣʘʥʝʪʳ, ʘʢʪʠʚʥʦʝ ʥʘʯʘʣʦ ʜʦʙʳʯʠ ʧʨʠʨʦʜʥʳʭ ʨʝ-

ʩʫʨʩʦʚ ʪʘʢʠʤ ʚʨʝʜʥʳʤ ʩʧʦʩʦʙʦʤ ʚʳʛʣʷʜʠʪ ʢʘʢ 

ʙʦʣʴʰʦʡ ʰʘʛ ʥʘʟʘʜ. ʇʨʦʪʠʚʦʨʝʯʠʪ ʵʪʦ ʠ ʦʙʱʝʤʠʨʦ-

ʚʦʡ ʪʝʥʜʝʥʮʠʠ ʩʦʢʨʘʱʝʥʠʷ ʧʦʪʨʝʙʣʝʥʠʷ ʛʘʟʘ ʠ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʧʫʪʸʤ ʧʝʨʝʭʦʜʘ ʥʘ ʚʦʟʦʙʥʦʚʣʷʝ-

ʤʳʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʝ ʚʠʜʳ ʪʦʧʣʠʚʘ. ʊʝʤ ʥʝ 

ʤʝʥʝʝ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʚʳʛʦʜʘ ʪʦʣʢʘʝʪ ʤʝʞʜʫʥʘʨʦʜ-

ʥʳʝ ʢʦʨʧʦʨʘʮʠʠ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʚʩʝ ʥʦʚʳʭ ʠ ʥʦʚʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʤʝʪʦʜʦʤ ɻʈʇ. ɼʦʭʦʜʠʪ ʜʝʣʦ ʠ ʜʦ 

ʦʙʭʦʜʘ ʢʦʤʧʘʥʠʷʤʠ ʟʘʢʦʥʦʚ - ʧʘʨʪʥʝʨʳ ʧʦ ʨʘʟʨʘ-

ʙʦʪʢʝ ʪʨʫʜʥʦʠʟʚʣʝʢʘʝʤʳʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʚ ʉʘʤʘʨ-

ʩʢʦʡ ʦʙʣʘʩʪʠ çʈʦʩʥʝʬʪʴè ʠ Statoil ʥʘʰʣʠ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʦʙʦʡʪʠ ʘʤʝʨʠʢʘʥʩʢʠʝ ʩʘʥʢʮʠʠ, ʚʚʝʜʝʥʥʳʝ ʚ 

2014 ʛʦʜʫ, ʠ ʥʝ ʦʩʪʘʥʘʚʣʠʚʘʪʴ ʨʘʙʦʪʫ ʧʦ ʨʘʟʚʝʜʢʝ ʠ 

ʜʦʙʳʯʝ ʥʝʪʨʘʜʠʮʠʦʥʥʦʡ ʥʝʬʪʠ ʚ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘ-

ʩʪʠ. ʂʦʤʧʘʥʠʠ ʠʟʤʝʥʠʣʠ ʬʦʨʤʫʣʠʨʦʚʢʠ ʚ ʩʚʦʠʭ ʩʦ-

ʦʙʱʝʥʠʷʭ, ʦʪʥʝʩʷ ʧʨʝʞʜʝ ʠʤʝʥʦʚʘʚʰʠʝʩʷ ʟʘʧʘʩʳ 

ʩʣʘʥʮʝʚʦʡ ʥʝʬʪʠ ʢ ʜʦʤʘʥʠʢʦʚʳʤ ʦʪʣʦʞʝʥʠʷʤ ʠʟ-

ʚʝʩʪʥʷʢʦʚʦʡ ʧʦʨʦʜʳ [4]. ʇʫʩʪʴ ʩʘʥʢʮʠʠ, ʟʘʧʨʝʱʘʶ-

ʱʠʝ ʜʦʙʳʯʫ ʩʣʘʥʮʝʚʦʡ ʥʝʬʪʠ, ʙʳʣʠ ʚʚʝʜʝʥʳ ʧʦ ʩʦ-

ʦʙʨʘʞʝʥʠʷʤ ʠʥʳʤ ʦʪ ʟʘʙʦʪʳ ʦ ʥʘʰʝʡ ʧʣʘʥʝʪʝ, ʧʨʝ-

ʮʝʜʝʥʪ ʦʙʭʦʜʘ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ 

ʠʤʝʝʪ ʤʝʩʪʦ ʙʳʪʴ.  

ʂ ʩʦʞʘʣʝʥʠʶ, ʢʘʢ ʙʳ ʥʘʤ ʵʪʦʛʦ ʥʝ ʭʦʪʝʣʦʩʴ, ʚ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʯʝʣʦʚʝʯʝʩʪʚʦ ʥʝ ʛʦʪʦʚʦ ʧʦʣʥʦʩʪʴʶ 

ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʠʩ-

ʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. ʍʦʪʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʠʩʪʦʯʥʠʢʠ 

ʵʥʝʨʛʠʠ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʚʩʝ ʙʦʣʴʰʝ ʚʭʦʜʷʪ ʚ ʥʘʰʫ 

ʞʠʟʥʴ, ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʘʭ ʫʜʦʚʣʝ-

ʪʚʦʨʠʪʴ ʚʩʝ ʩʣʦʞʥʝʝ. ʄʝʩʪʦʨʦʞʜʝʥʠʷ ʠʩʪʦʱʘʶʪʩʷ, 

ʜʦʙʳʯʘ ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ ʩʪʘʥʦʚʠʪʩʷ ʚʩʸ ʙʦʣʝʝ ʥʝ-

ʨʝʥʪʘʙʝʣʴʥʦʡ. ʅʦ ʭʦʪʷ çʬʨʝʢʠʥʛè ʦʙʲʝʢʪʠʚʥʦ ʠ 

ʚʨʝʜʝʥ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʦʪʢʘʟʳʚʘʪʴʩʷ ʦʪ 

ʥʝʛʦ ʧʦʣʥʦʩʪʴʶ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ. ʃʫʯʰʝʝ ʥʘ ʥʘʰ 

ʚʟʛʣʷʜ ï ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʫʱʝʨʙ. ʂʦʥʪʨʦʣʴ ʠ ʨʝʛʣʘ-

ʤʝʥʪʘʮʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦʙʳʚʘʶʱʠʭ ʢʦʤʧʘʥʠʡ ʩʦ 

ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ ʚʠʜʠʪʩʷ ʩʘʤʳʤ ʜʝʡʩʪʚʝʥʥʳʤ 

ʩʧʦʩʦʙʦʤ ʩʤʷʛʯʝʥʠʷ ʫʱʝʨʙʘ ʦʪ ɻʈʇ. ʆʩʪʘʝʪʩʷ 

ʪʦʣʴʢʦ ʥʘʜʝʷʪʴʩʷ, ʯʪʦ ʤʠʨʦʚʦʝ ʩʦʦʙʱʝʩʪʚʦ ʥʝ ʦʪʢʘ-

ʞʝʪʩʷ ʦʪ ʧʨʦʜʦʣʞʝʥʠʷ ʧʦʣʠʪʠʢʠ ʟʘʙʦʪʳ ʦʙ ʵʢʦʣʦ-

ʛʠʠ, ʘ çʬʨʝʢʠʥʛè ʩʪʘʥʝʪ ʧʦʩʣʝʜʥʠʤ çʥʝʦʙʭʦʜʠʤʳʤ 

ʟʣʦʤè ʥʘ ʧʫʪʠ ʢ ʙʝʨʝʞʥʦʤʫ ʠ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʶ ʦʛʨʘʥʠʯʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘʰʝʡ ʧʣʘ-

ʥʝʪʳ.    
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʣʠʤʘʪʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ 

ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ ï ʖʛʨʳ ʠ ʵʪʥʦʥʠʤ çʭʘʥʪʳè, ʢʦʪʦʨʳʡ ʚʧʠʩʳʚʘʝʪʩʷ ʚ ʢʨʫʛ ʪʨʘʜʠʮʠʦʥʥʳʭ ʜʣʷ ʦʪʝʯʝ-

ʩʪʚʝʥʥʦʡ ʵʪʥʦʣʦʛʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʋʜʝʣʷʝʪʩʷ ʚʥʠʤʘʥʠʝ ʣʦʢʘʣʴʥʳʤ ʵʪʥʠʯʝʩʢʠʤ ʦʙʨʘʟʦʚʘʥʠʷʤ, ʢʦʪʦʨʳʝ 

ʧʨʦʞʠʚʘʶʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʶʤʝʥʩʢʦʛʦ ʉʝʚʝʨʘ.  

Abstract 
The article presents a description of the climatic and geographical features of the Khanty-Mansiysk Autono-

mous Okrug-Ugra and the ethnonym Khanty, which fits into the circle of studies traditional for domestic ethnol-

ogy. Attention is paid to local ethnic entities that live in the territory of the Tyumen North. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʪʥʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʢʣʠʤʘʪʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʢʦʨʝʥʥʦʝ ʤʘʣʦ-

ʯʠʩʣʝʥʥʦʝ ʥʘʩʝʣʝʥʠʝ, ʭʘʥʪʳ. 

Keywords: ethnic features, climatic and geographical features, indigenous small population, Khanty. 

 

ʆʜʥʠʤ ʠʟ ʤʘʣʦʯʠʩʣʝʥʥʳʭ ʢʦʨʝʥʥʳʭ ʥʘʨʦʜʦʚ 

ʉʝʚʝʨʘ,  ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʝ ʤʘʥʩʠ, ʷʚʣʷʶʪʩʷ 

ʭʘʥʪʳ. ɺʤʝʩʪʝ ʦʥʠ ʦʙʨʘʟʫʶʪ ʵʪʥʠʯʝʩʢʫʶ ʛʨʫʧʧʫ 

ʦʙʩʢʠʭ ʫʛʨʦʚ. ʇʦ ʜʘʥʥʳʤ ʧʝʨʝʧʠʩʠ ʥʘʩʝʣʝʥʠʷ 2010 

ʛʦʜʘ, ʭʘʥʪʦʚ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 30 943 ʯʝʣʦʚʝʢʘ, ʤʘʥʩʠ 

- 12269. ʈʘʩʩʝʣʝʥʳ ɻ ʪʠ ʥʘʨʦʜʥʦʩʪʠ ʚ ʙʘʩʩʝʡʥʝ ʅʠʞ-

ʥʝʡ ʠ ʉʨʝʜʥʝʡ ʆʙʠ. ʗʟʳʢ ʭʘʥʪʳʡʩʢʠʡ ʦʪʥʦʩʠʪʩʷ 

ʢ ʫʛʦʨʩʢʦʡ ʛʨʫʧʧʝ ʫʨʘʣʴʩʢʦ-ʶʢʘʛʠʨʩʢʦʡ ʩʝʤʴʠ ʷʟʳ-

ʢʦʚ. 

ʕʪʥʦʥʠʤ çʭʘʥʪʳè  ʩʘʤʦʥʘʟʚʘʥʠʝ, ʩʦʧʦʩʪʘʚʣʷʝ-

ʤʦʝ ʩ ʥʘʟʚʘʥʠʝʤ ʨʝʢʠ ʂʦʥʜʳ. ɼʘʥʥʳʡ ʵʪʥʦʥʠʤ, ʧʦ 

ʤʥʝʥʠʶ ʣʠʥʛʚʠʩʪʦʚ, ʧʨʦʠʟʚʝʜʝʥ ʦʪ ʦʩʥʦʚʳ ʨʝʢʦʥ-

ʩʪʨʫʠʨʫʝʤʦʡ kont, ʩʦʧʦʩʪʘʚʣʝʥʥʦʡ ʩ ʤʘʥʩʠʡʩʢʠʤ 

çxontè - çʚʦʡʩʢʦè. ʇʝʨʚʦʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʘʥ-

ʥʦʛʦ ʬʠʥʥʦ-ʫʛʦʨʩʢʦʛʦ ʢʦʨʥʷ  çʦʙʱʥʦʩʪʴ, ʙʦʣʴʰʘʷ 

ʩʝʤʴʷ, ʨʦʜè, ʚʪʦʨʠʯʥʦʝ ʟʥʘʯʝʥʠʝ - çʚʦʝʥʥʳʡ ʥʘʨʦʜè 

[11]. 

ɺ ʈʦʩʩʠʠ ʜʦ 1931 ʛʦʜʘ ʭʘʥʪʳ ʥʘʟʳʚʘʣʠ ʦʩʪʷ-

ʢʘʤʠ. ʕʪʦʪ ʪʝʨʤʠʥ ʟʘʬʠʢʩʠʨʦʚʘʥ ʚ ʨʫʩʩʢʠʭ ʠʩʪʦʯ-

ʥʠʢʘʭ 1572 ʛʦʜʘ. ʆʥ ʤʦʛ ʧʨʦʠʟʦʡʪʠ ʦʪ ʩʘʤʦʥʘʟʚʘ-

ʥʠʷ ʭʘʥʪʳ çʦʙʩʢʠʡ ʥʘʨʦʜè, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʵʪ-

ʥʦʥʠʤʦʚ ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧ ʭʘʥʪʳ ʧʦ ʉʠʙʠʨʩʢʠʤ 

ʨʝʢʘʤ, ʦʜʥʘʢʦ ʠʟ-ʟʘ ʟʚʫʢʦʚʳʭ ʪʨʫʜʥʦʩʪʝʡ ʵʪʘ ʛʠʧʦ-

ʪʝʟʘ ʤʝʥʝʝ ʚʝʨʦʷʪʥʘ, ʯʝʤ ʜʨʫʛʘʷ, ʦʩʪʷʢ - ʟʘʠʤʩʪʚʦ-

ʚʘʥʥʳʡ ʪʶʨʢʩʢʠʡ ʵʪʥʦʥʠʤ, ʢʦʪʦʨʳʡ ʧʨʠʤʝʥʷʣʩʷ 

ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʥʘʨʦʜʦʚ ʉʠʙʠʨʠ [15, 

20, 25].   

ʉʦʚʤʝʩʪʥʦ ʩ ʵʪʥʦʥʠʤʦʤ ʦʩʪʷʢ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ 

ʥʘʠʤʝʥʦʚʘʥʠʝ çʶʛʨʘè (ʶʛʨʠʯʠ). ɼʘʥʥʳʡ ʪʝʨʤʠʥ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚ ʨʫʩʩʢʠʭ ʠʩʪʦʯʥʠʢʘʭ XII - XVI ʚʚ. 

ʢʘʢ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʥʷʪʠʝ ʠ ʢʘʢ ʵʪʥʦʥʠʤ. ʃʦʢʘ-

ʣʠʟʦʚʘʥʘ çʶʛʨʘè ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʥʘ ʉʝʚʝʨ-

ʥʦʤ ʋʨʘʣʝ: ʦʩʪʨʦʚ ɺʘʡʛʘʯ ʦʪʜʝʣʷʝʪ ʦʪ ʤʘʪʝʨʠʢʘ 

ʧʨʦʣʠʚ ʖʛʦʨʩʢʠʡ ʰʘʨ, çʖʛʦʨʩʢʠʤ ʙʝʨʝʛʦʤè ʥʘʟʳ-

ʚʘʶʪ ʧʦʙʝʨʝʞʴʝ ʂʘʨʩʢʦʛʦ ʤʦʨʷ, ʘ ʛʦʨʳ ʉʝʚʝʨ-

ʥʦʛʦ ʋʨʘʣʘ - ʖʛʦʨʩʢʠʤʠ ʛʦʨʘʤʠ. ʀʟ ʜʘʚʥʦ ʙʳʣʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʪʦʯʢʘ ʟʨʝʥʠʷ, ʯʪʦ ʧʦʜ ʥʘʠʤʝʥʦʚʘ-

ʥʠʝʤ çʶʛʨʘè, ʢʘʢ ʝʜʠʥʘʷ ʛʨʫʧʧʘ ʥʘʩʝʣʝʥʠʷ, ʧʦʥʠ-

ʤʘʣʠʩʴ ʭʘʥʪʳ (ʦʩʪʷʢʠ) ʠ ʤʘʥʩʠ (ʚʦʛʫʣʳ).  

ɺ ʵʪʥʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʭʘʥʪʳ ʥʝʦʜʥʦʨʦʜʥʳ, 

ʚ ʩʦʩʪʘʚʝ ʠʭ ʚʳʜʝʣʷʶʪ ʥʝʩʢʦʣʴʢʦ ʩʘʤʦʙʳʪʥʳʭ 

ʛʨʫʧʧ, ʢʦʪʦʨʳʝ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʢʫʣʴʪʫʨʝ, ʭʦʟʷʡ-

ʩʪʚʝʥʥʳʤ ʟʘʥʷʪʠʷʤ ʠ ʷʟʳʢʫ. 

ʇʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʵʣʝʤʝʥʪʦʚ ʠ ʷʚʣʝʥʠʡ ʩʦʮʠʦ-

ʢʫʣʴʪʫʨʥʦʡ, ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʭʘʥʪʳ, 

ʫʯʠʪʳʚʘʷ ʵʪʥʠʯʝʩʢʠʝ ʩʚʷʟʠ ʠ ʩʘʤʦʩʦʟʥʘʥʠʝ, ʚ ʢʦʥʮʝ 

XVIII ʚ. ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʧʷʪʴ ʵʪʥʦʛʨʘʬʠʯʝʩʢʠʭ 

ʘʨʝʘʣʦʚ: ɸʛʘʥʩʢʦ-ɺʘʩʶʛʘʥʩʢʠʡ, ʇʨʠʠʨʪʳʰʩʢʠʡ, 

ʅʠʞʥʝʦʙʩʢʠʡ ʠʣʠ ʆʙʜʦʨʩʢʦ-ʂʘʟʳʤʩʢʠʡ, ʂʦʜʩʢʠʡ 

ʠʣʠ ʉʨʝʜʥʝʦʙʩʢʠʡ, ʖʛʘʥʩʢʦ-ʇʠʤʩʢʠʡ. 

ʅʳʥʝʰʥʷʷ ʵʪʥʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʚ ʖʛʨʝ ʚʳʨʘ-

ʞʘʝʪʩʷ ʚ ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʧʨʠʰʣʦʛʦ ʤʥʦʛʦ-

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʫʚʝʣʠʯʠʚʘʶʱʝʡʩʷ ʵʪ-

ʥʠʯʝʩʢʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ. ʕʪʥʠʯʝʩʢʘʷ ʩʧʝʮʠʬʠʯ-

ʥʦʩʪʴ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ 

ʧʦʟʜʥʠʭ ʧʝʨʝʩʝʣʝʥʮʝʚ ʠʟ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʦʚ - ʭʘʥʪʳ 

ʠ ʥʝʥʮʝʚ. ɺ ʠʪʦʛʝ ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʥʝʢʠʝ ʪʝʥ-

ʜʝʥʮʠʠ, ʥʝ ʩʤʦʪʨʷ ʥʘ ʥʝʢʦʪʦʨʳʝ ʥʝʛʘʪʠʚʥʳʝ ʯʝʨʪʳ 
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ʵʪʥʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʜʣʷ ʢʦʨʝʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ, 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʶʱʠʝ ʘʩʩʠʤʠʣʷʮʠʠ, ʧʦʪʝʥʮʠʘʣʴ-

ʥʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʢʦʨʝʥʥʳʭ 

ʵʪʥʦʩʦʚ ʨʝʛʠʦʥʘ [7]. 

ʂʦʜʩʢʠʡ ʠʣʠ ʉʨʝʜʥʝʦʙʩʢʠʡ ʘʨʝʘʣ ʟʘʥʠʤʘʝʪ 

ʪʝʨʨʠʪʦʨʠʶ ʦʪ ʛ. ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʘ (ʙʳʚʰ. ʉʘʤʘ-

ʨʦʚʦ) ʧʦ ʅʠʞʥʝʡ ʆʙʠ ʜʦ ʛʨʘʥʠʮʳ ɹʝʣʦʷʨʩʢʦʛʦ ʠ ɹʝ-

ʨʝʟʦʚʩʢʦʛʦ ʨʘʡʦʥʦʚ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʘʚʪʦʥʦʤ-

ʥʦʛʦ ʦʢʨʫʛʘ ï ʖʛʨʳ.  

ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʠʡ ʘʚʪʦʥʦʤʥʳʡ ʦʢʨʫʛ ï ʖʛʨʘ 

ʦʪʥʦʩʠʪʩʷ ʢ ʵʢʩʪʨʝʤʘʣʴʥʦ-ʜʠʩʢʦʤʬʦʨʪʥʳʤ ʪʝʨʨʠ-

ʪʦʨʠʷʤ, ʧʨʠʨʘʚʥʝʥʥʳʤ ʢ ʨʘʡʦʥʘʤ ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ. 

ʂʣʠʤʘʪ ʫʤʝʨʝʥʥʳʡ, ʢʦʥʪʠʥʝʥʪʘʣʴʥʦ ʩʫʨʦʚʳʡ, ʭʘ-

ʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʳʩʪʨʦ ʠʟʤʝʥʷʶʱʠʤʠʩʷ ʧʦʛʦʜʥʳʤʠ 

ʫʩʣʦʚʠʷʤʠ, ʢʘʢ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ, ʪʘʢ ʠ ʚ ʦʩʝʥʥʝ-ʚʝ-

ʩʝʥʥʠʡ ʧʝʨʠʦʜ. ʉʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠ-

ʨʦʚʘʥʠʝ ʢʣʠʤʘʪʘ ʦʢʘʟʳʚʘʝʪ ʟʘʱʠʪʘ ʪʝʨʨʠʪʦʨʠʠ 

ʋʨʘʣʴʩʢʠʤ ʭʨʝʙʪʦʤ ʩ ʟʘʧʘʜʘ ʠ ʦʪʢʨʳʪʦʩʪʴʶ ʩ ʩʝ-

ʚʝʨʘ, ʯʪʦ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʙʝʩʧʨʝ-

ʧʷʪʩʪʚʝʥʥʦʤʫ ʘʨʢʪʠʯʝʩʢʠʭ ʭʦʣʦʜʥʳʭ ʤʘʩʩ. ʈʘʚʥʠʥ-

ʥʳʡ ʭʘʨʘʢʪʝʨ ʤʝʩʪʥʦʩʪʠ ʩ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʢʦʣʠʯʝ-

ʩʪʚʦʤ ʙʦʣʦʪ, ʨʝʢ, ʦʟʸʨ ʪʘʢ ʞʝ ʠʛʨʘʝʪ ʥʝʤʘʣʦʚʘʞʥʫʶ 

ʨʦʣʴ. ɺ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ ʜʫʝʪ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ 

ʚʦʟʜʫʭ ʫʤʝʨʝʥʥʳʭ ʰʠʨʦʪ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʟʠʤʳ ʚ ʪʘʝʞʥʦ-ʙʦʣʦʪʠʩʪʦʡ ʟʦʥʝ 5ï6 ʤʝʩʷʮʝʚ, ʚ ʟʦʥʝ 

ʣʝʩʦʪʫʥʜʨʳ 7ï8 ʤʝʩʷʮʝʚ [9, 17]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʚʝʢʦʚʦʡ ʵʚʦʣʶʮʠʠ, ʧʫʪʝʤ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʙʦʨʘ, ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʦʧʫʣʷʮʠʠ 

ʩʝʚʝʨʥʳʭ ʥʘʨʦʜʦʚ, ʢʦʪʦʨʳʝ ʪʳʩʷʯʝʣʝʪʠʷʤʠ ʧʨʦʞʠ-

ʚʘʣʠ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʨʠʨʦʜʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ. ɺ ʧʨʦ-

ʮʝʩʩʝ ʵʚʦʣʶʮʠʠ ʦʪʙʦʨʦʤ ʧʦʜʜʝʨʞʠʚʘʣʠʩʴ ʛʝʥʥʳʝ 

ʢʦʤʧʣʝʢʩʳ, ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʪʚʝʯʘʶʱʠʝ 

ʪʨʝʙʦʚʘʥʠʷʤ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ [5; 6; 18]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʤʝʞʜʫ ʩʦʙʦʡ 

ʧʨʦʮʝʩʩʳ ʨʘʟʚʠʪʠʷ ʬʠʟʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʨʘʩʪʫʱʝʛʦ ʜʝʪʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ ʘʢ-

ʪʠʚʥʦ ʧʦʜʚʝʨʞʝʥʳ ʚʣʠʷʥʠʶ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʭ, ʢʣʠʤʘʪʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ, ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴ-

ʥʳʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʵʪʥʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ 

[23]. ʅʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠ-

ʷʤʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʨʨʠʪʦʨʠʷ, ʧʨʠʨʘʚʥʝʥʥʘʷ ʢ 

ʂʨʘʡʥʝʤʫ ʉʝʚʝʨʫ. ʕʪʦ ʟʥʘʯʠʪʝʣʴʥʘʷ ʬʦʪʦʧʝʨʠʦ-

ʜʠʯʥʦʩʪʴ, ʨʝʟʢʠʡ ʧʝʨʝʧʘʜ ʚʣʘʞʥʦʩʪʠ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʚʦʟʜʫʭʘ, ʪʷʞʝʣʳʡ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʡ ʨʝʞʠʤ, ʧʝʨʝ-

ʧʘʜʳ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʥʠʟʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, 

ʛʠʧʦʢʠʥʝʟʠʷ, ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʧʠʱʠ ʠ ʨʘʟʚʠ-

ʚʘʶʱʠʡʩʷ ʛʠʧʦʚʠʪʘʤʠʥʦʟ, ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʟʘʛʨʷʟ-

ʥʝʥʠʷ ʩʨʝʜʳ, ʜʝʬʠʮʠʪ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʭ ʣʫʯʝʡ 

[16; 21; 24]. ʄʘʨʢʝʨʘʤʠ ʜʝʡʩʪʚʠʷ ʢʦʤʧʣʝʢʩʘ ʨʘʟ-

ʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʷʚʣʷʶʪʩʷ ʧʦʢʘʟʘ-

ʪʝʣʠ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʘʚʪʦʥʦʤ-

ʥʦʛʦ ʦʢʨʫʛʘ ï ʖʛʨʳ ʧʨʦʞʠʚʘʶʪ ʢʦʨʝʥʥʳʝ ʥʘʨʦʜʳ 

ʵʪʥʠʯʝʩʢʠʭ ʛʨʫʧʧ: ʤʘʥʩʠ, ʭʘʥʪʳ, ʣʝʩʥʳʝ ʥʝʥʮʳ, 

ʩʝʣʴʢʫʧʳ, ʟʳʨʷʥʝ. ɺ ʦʢʨʫʛʝ ʦʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʢʦ-

ʨʝʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 1,5% ʦʪ ʦʙʱʝʡ 

ʯʠʩʣʝʥʥʦʩʪʠ ʧʨʦʞʠʚʘʶʱʠʭ ʧʦʩʪʦʷʥʥʦ ʞʠʪʝʣʝʡ, 

ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 31 ʪʳʩʷʯʫ ʯʝʣʦʚʝʢ. ɹʦʣʴ-

ʰʘʷ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʞʠʚʘʥʠʷ ʢʦʨʝʥʥʦʛʦ ʤʘʣʦ-

ʯʠʩʣʝʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʖʛʨʳ ʷʚʣʷʝʪʩʷ ʪʨʫʜʥʦʜʦ-

ʩʪʫʧʥʦʡ ʠ ʦʪʜʘʣʝʥʥʦʡ ʦʪ ʛʦʨʦʜʦʚ, ʥʝ ʠʤʝʝʪ ʢʨʫʛʣʦ-

ʛʦʜʠʯʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʥʘʟʝʤʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ.  

ʂʦʨʝʥʥʦʝ ʤʘʣʦʯʠʩʣʝʥʥʦʝ ʥʘʩʝʣʝʥʠʝ ʖʛʨʳ ʚ 

ʧʨʦʮʝʩʩʝ ʩʚʦʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠ ʠʩʪʦʨʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʧʨʠʦʙʨʝʪʘʝʪ ʨʷʜ ʠʟʤʝʥʝʥʠʡ ʨʘʟʣʠʯʥʳʭ ʩʠ-

ʩʪʝʤ ʦʨʛʘʥʠʟʤʘ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʨʠ-

ʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ, 

ʩʣʦʞʥʳʤ ʠ ʪʷʞʝʣʳʤ ʭʘʨʘʢʪʝʨʦʤ ʪʨʫʜʘ ʧʨʠ ʟʘʥʷ-

ʪʠʷʭ ʨʳʙʦʣʦʚʩʪʚʦʤ, ʦʭʦʪʦʡ, ʦʣʝʥʝʚʦʜʩʪʚʦʤ.   

ɼʣʷ ʢʦʨʝʥʥʦʛʦ ʤʘʣʦʯʠʩʣʝʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ, 

ʧʨʦʞʠʚʘʶʱʝʛʦ ʚ ʫʩʣʦʚʠʷʭ ʖʛʨʳ, ʧʨʠʩʫʱ ʮʝʣʳʡ 

ʢʦʤʧʣʝʢʩ ʦʙʱʠʭ ʤʦʨʬʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ, ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʦʪʦʨʳʭ ʨʦʣʴ ʩʧʝʮʠʬʠ-

ʯʝʩʢʠʭ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʝʩʦ-

ʤʥʝʥʥʘ. ɾʝʩʪʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ 

ʩʦʩʪʦʷʥʠʶ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʧʨʝʜʲʷʚʣʷʝʪ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʘ. ʀ ʧʨʝʠʤʫ-

ʱʝʩʪʚʦ ʧʦʣʫʯʘʶʪ ʪʝ ʠʥʜʠʚʠʜʳ, ʫ ʢʦʪʦʨʳʭ ʤʦʨʬʦ-

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʪʚʝʯʘʶʪ ʚʩʝʤ 

ʪʨʝʙʦʚʘʥʠʷʤ ʦʙʠʪʘʥʠʷ ʚ ʵʢʩʪʨʝʤʘʣʴʥʦʡ ʩʨʝʜʝ [22]. 

ʄʥʦʛʠʝ ʘʚʪʦʨʳ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʯʫʚʩʪʚʠʪʝʣʴ-

ʥʦʩʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ ʢ ʚʦʟʜʝʡ-

ʩʪʚʠʶ ʨʘʟʣʠʯʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚ ʨʘʟʥʳʝ 

ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ ʦʥʪʦʛʝʥʝʟʘ ʥʝ ʧʦʩʪʦʷʥʥʘ. 

ʅʘʠʙʦʣʝʝ ʫʷʟʚʠʤ ʧʨʦʮʝʩʩ ʨʦʩʪʘ ʚ ʧʝʨʠʦʜ ʥʘʠʙʦʣʴ-

ʰʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ [10; 13; 16].  

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʧʨʦʙʣʝʤʝ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʚʦʟ-

ʨʘʩʪʥʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʤʦʨʬʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦ-

ʢʘʟʘʪʝʣʝʡ ʨʘʩʪʫʱʝʛʦ ʦʨʛʘʥʠʟʤʘ, ʢʘʢ ʥʘ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʦʤ, ʪʘʢ ʠ ʧʦʧʫʣʷʮʠʦʥʥʦʤ ʫʨʦʚʥʷʭ. ʀʩʩʣʝʜʦʚʘ-

ʥʠʝ ʚʣʠʷʥʠʡ ʢʣʠʤʘʪʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ 

ʤʦʨʬʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʨʝʥʥʦʛʦ 

ʤʘʣʦʯʠʩʣʝʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʦʧʫʣʷʮʠʡ 

ʠʟʫʯʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦ.  

ʆʨʛʘʥʠʟʤ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ, ʚ ʩʠʣʫ ʥʝʟʘʚʝʨ-

ʰʝʥʥʦʩʪʠ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʘ ʪʘʢ 

ʞʝ ʥʝʟʨʝʣʦʩʪʠ ʨʷʜʘ ʨʝʛʫʣʷʪʦʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʠ 

ʚʳʩʦʢʦʡ ʣʘʙʠʣʴʥʦʩʪʠ, ʥʘʠʙʦʣʝʝ ʦʩʪʨʦ ʨʝʘʛʠʨʫʝʪ ʥʘ 

ʚʦʟʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʩʧʦʩʦʙʥʳʭ 

ʚʳʟʚʘʪʴ ʜʝʩʪʘʙʠʣʠʟʘʮʠʶ ʛʦʤʝʦʩʪʘʟʘ [19]. 

ʆʛʨʦʤʥʳʡ ʠʥʪʝʨʝʩ, ʧʦ ʤʥʝʥʠʶ ɸ.ʇ. ʂʦʡʥʦ-

ʩʦʚʘ [2008], ʧʨʝʜʩʪʘʚʣʷʶʪ ʢʦʥʮʝʧʮʠʠ çɸʜʘʧʪʠʚʥʳʝ 

ʪʠʧʳ ʯʝʣʦʚʝʢʘè [ʧʦ ʊ.ʀ. ɸʣʝʢʩʝʝʚʦʡ, 2005] ʠ çʕʢʦ-

ʣʦʛʠʯʝʩʢʠʡ ʧʦʨʪʨʝʪ ʯʝʣʦʚʝʢʘ ʠ ʨʦʣʴ ʤʠʢʨʦʵʣʝʤʝʥ-

ʪʦʚè ʅ.ɸ. ɸʛʘʜʞʘʥʷʥʘ, ʄ.ɺ. ɺʝʣʜʘʥʦʚʘ, ɸ.ɺ. 

ʉʢʘʣʴʥʦʛʦ [2001], ʢʦʪʦʨʳʝ ʚʳʜʝʣʷʶʪ ʩʝʨʠʶ ʵʢʦʣʦ-

ʛʠʯʝʩʢʠʭ ʪʠʧʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʘʜʘʧʪʘʮʠʦʥʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʢ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ. ʉʣʝʜʫʝʪ ʦʙʨʘ-

ʪʠʪʴ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʫʞʝ ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ ʦʙʥʘʨʫ-

ʞʠʚʘʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʯʝʣʦʚʝ-

ʯʝʩʪʚʘ ʦʪʜʝʣʴʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʟʦʥ. ʇʨʠ ʠʩʩʣʝʜʦ-

ʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʧʦʧʫʣʷʮʠʡ ʜʘʸʪʩʷ ʦʧʠʩʘʥʠʝ 

ʫʨʦʚʥʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʟʨʝʣʦʩʪʠ ʜʝʪʝʡ ʦʪʜʝʣʴʥʳʭ 

ʵʪʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʛʨʫʧʧ ʠ ʪʝʤʧʦʚ ʠʭ ʨʘʟʚʠʪʠʷ 

[8].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʠʪ ʩʪʘʥʦʚʣʝʥʠʝ 

ʥʦʚʦʡ ʧʦʧʫʣʷʮʠʠ ʯʝʣʦʚʝʢʘ ʚ ʫʩʣʦʚʠʷʭ ʖʛʨʳ. ɼʝʪ-

ʩʢʠʡ ʢʦʥʪʠʥʛʝʥʪ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʥʘʤʠ ʨʝʛʠʦʥʘ 

ʧʨʝʜʩʪʘʚʣʝʥ, ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʧʦʪʦʤʢʘʤʠ ʧʨʠ-

ʰʣʦʛʦ ʥʘʩʝʣʝʥʠʷ (ʘʙʦʨʠʛʝʥʘʤʠ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ) 

[16]. ʊʨʘʥʩʰʠʨʦʪʥʳʝ ʠ ʪʨʘʥʩʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʧʝ-

ʨʝʤʝʱʝʥʠʷ ʩʢʘʟʳʚʘʶʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʦ ʥʘ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʦʨʛʘʥʠʟʤʘ ʧʦʜʨʘʩʪʘʶʱʝʛʦ ʧʦ-

ʢʦʣʝʥʠʷ. ʉʤʝʥʘ ʵʢʦʣʦʛʠʯʝʩʢʠ ʧʨʠʚʳʯʥʳʭ ʘʨʝʘʣʦʚ 
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ʦʙʠʪʘʥʠʷ, ʯʘʱʝ ʚʩʝʛʦ, ʧʨʝʜʲʷʚʣʷʶʪ ʟʘʚʳʰʝʥʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʘʜʘʧʪʠʚʥʳʤ ʚʦʟʤʦʞʥʦʩʪʷʤ ʦʨʛʘʥʠʟʤʘ 

ʤʠʛʨʘʥʪʦʚ, ʚʳʟʳʚʘʶʪ ʟʥʘʯʠʤʫʶ ʧʝʨʝʩʪʨʦʡʢʫ ʚʘʞ-

ʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ. ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʦʙʠʪʘʥʠʷ ʩʦʟʜʘʶʪʩʷ 

ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩ-

ʩʦʚ, ʘ ʵʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ 

ʩʦʩʪʦʷʥʠʠ ʟʜʦʨʦʚʴʷ ʧʦʩʣʝʜʫʶʱʠʭ ʧʦʢʦʣʝʥʠʡ [1, 4]. 

ʉ.ʅ. ʃʝʙʝʜʝʚ [12] ʚ ʩʚʦʠʭ ʨʘʙʦʪʘʭ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʪʦ, ʯʪʦ ʫ ʘʙʦʨʠʛʝʥʦʚ ʚʩʣʝʜʩʪʚʠʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʤʥʦ-

ʛʦʚʝʢʦʚʦʛʦ ʦʪʙʦʨʘ ʦʧʨʝʜʝʣʠʣʩʷ ʦʩʦʙʳʡ ʛʝʥʦʪʠʧ ʜʳ-

ʭʘʪʝʣʴʥʦʡ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʠ ʜʨʫʛʠʭ ʩʠʩʪʝʤ, 

ʢʦʪʦʨʳʝ ʘʜʘʧʪʠʨʦʚʘʣʠʩʴ ʢ  ʫʩʣʦʚʠʷʤ ʵʢʩʪʨʝʤʘʣʴ-

ʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʳʩʦʢʠʭ ʰʠʨʦʪ. ʀʥʪʝʥʩʠʚʥʦʝ 

ʦʩʚʦʝʥʠʝ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʨʘʡʦʥʦʚ ʧʨʦʞʠʚʘʥʠʷ 

ʢʦʨʝʥʥʦʛʦ ʤʘʣʦʯʠʩʣʝʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʥʘʢʣʘʜʳʚʘʝʪ 

ʦʪʧʝʯʘʪʦʢ ʥʘ ʞʠʟʥʴ ʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʘʙʦʨʠʛʝʥʦʚ, ʚʳ-

ʟʳʚʘʷ ʘʜʘʧʪʠʚʥʫʶ ʧʝʨʝʩʪʨʦʡʢʫ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʦʤ, 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ, ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʤ ʫʨʦʚʥʷʭ ʠ 

ʜʨʫʛʠʭ. 

ɼʦʩʪʠʞʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʜʝʡʩʪʚʠʶ ʢʣʠ-

ʤʘʪʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʫ ʢʦ-

ʨʝʥʥʳʭ ʤʘʣʦʯʠʩʣʝʥʥʳʭ ʥʘʨʦʜʦʚ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴʶ ʦʙʨʘʪʠʤʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʥʘʨʫʰʝʥʠʡ ʠ ʥʝʦʙʨʘʪʠʤʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, ʢʦʥ-

ʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ. ʕʪʠ ʦʩʦʙʝʥʥʦʩʪʠ ʵʢʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ ʢʦʨʝʥ-

ʥʳʭ ʤʘʣʦʯʠʩʣʝʥʥʳʭ ʥʘʨʦʜʦʚ ʉʝʚʝʨʘ ʙʳʣʠ ʥʘʟʚʘʥʳ 

ʅ.ɸ. ɸʛʘʜʞʘʥʷʥʦʤ [3] çʵʢʦʣʦʛʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ 

ʧʦʨʪʨʝʪʦʤè ʠ ʩʪʘʣʠ çʚʘʨʠʘʥʪʦʤ ʥʦʨʤʳè ʠʣʠ çʥʦʨ-

ʤʦʡè. ʆʜʥʘʢʦ ʜʦ ʩʠʭ ʧʦʨ ʥʝʪ ʯʝʪʢʦʛʦ ʝʜʠʥʦʛʦ ʦʧʨʝ-

ʜʝʣʝʥʠʷ çʥʦʨʤʳè ʜʣʷ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʥʘʨʦʜʦʚ. 

ʅʝʦʙʭʦʜʠʤʦ ʨʘʟʛʨʘʥʠʯʝʥʦ ʧʦʜʭʦʜʠʪʴ ʢ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʝ çʥʦʨʤʳè ʠ ʧʨʠʥʠʤʘʪʴ ʟʘ ʚʝʣʠʯʠʥʳ ʵʪʥʠʯʝ-

ʩʢʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʠ ʘʜʝʢʚʘʪʥʳʝ ʢʣʠʤʘʪʠʯʝ-

ʩʢʠʤ ʫʩʣʦʚʠʷʤ. ʇʦʵʪʦʤʫ ʢʦʤʧʣʝʢʩ ʙʠʦʭʠʤʠʯʝʩʢʠʭ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʙʳʣ ʧʨʠʟʥʘʥ ʢʘʢ ʙʠʦʣʦʛʠʯʝʩʢʠ ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ 

ʘʜʘʧʪʠʚʥʳʡ ʪʠʧ - çʤʦʨʬʦʪʠʧè ʫ ʢʦʨʝʥʥʳʭ ʤʘʣʦʯʠʩ-

ʣʝʥʥʳʭ ʥʘʨʦʜʦʚ ʉʝʚʝʨʘ. ʕʪʥʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʜʘʥʥʦʛʦ ʪʠʧʘ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʘʜʝʢʚʘʪʥʦʡ ʵʢʦʣʦʛʠʯʝ-

ʩʢʦʡ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʤʘʣʦ-

ʯʠʩʣʝʥʥʳʭ ʥʘʨʦʜʦʚ ʩʦ ʚʩʝʤʠ ʵʣʝʤʝʥʪʘʤʠ ʙʠʦʩʬʝʨʳ 

[14].  

ʋ ʢʦʨʝʥʥʳʭ ʥʘʨʦʜʦʚ ʉʝʚʝʨʘ ʠʤʝʶʪʩʷ ʦʩʦʙʝʥ-

ʥʦʩʪʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪ-

ʨʦʚ: ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʥʫʪʨʠʫʪʨʦʙʥʦ çʩʝʚʝʨʥʦʛʦ ʣʸʛ-

ʢʦʛʦè; ʩʦʤʘʪʠʯʝʩʢʦʛʦ ʪʠʧʘ, ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ 

ʢʨʦʚʠ, ʤʝʪʘʙʦʣʠʟʤʘ (ʧʨʝʦʙʣʘʜʘʥʠʷ ʠʥʪʦʣʝʨʘʥʪʥʦ-

ʩʪʠ ʣʘʢʪʦʟʥʦʡ, ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʙʝʣʢʦʚʦʛʦ ʠ ʞʠʨʦ-

ʚʦʛʦ ʪʠʧʘ), ʤʝʤʙʨʘʥ ʢʣʝʪʦʢ ʢʨʦʚʠ. ʊʘʢ ʞʝ, ʠʤʝʶʪʩʷ 

ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʛʫʣʷʮʠʠ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʠ ʠʭ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ: ʧʩʠʭʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʩʝʨ-

ʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, ʨʝʛʫʣʷʪʦʨʥʳʭ ʩʠʩʪʝʤ 

(ʛʦʨʤʦʥʘʣʴʥʦʡ, ʠʤʤʫʥʥʦʡ, ʥʝʨʚʥʦʡ) ʠ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠ-

ʢʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʩʫʨʦʚʳʭ ʢʣʠ-

ʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʚ ʨʘʡʦʥʘʭ, ʧʨʠʨʘʚʥʝʥʥʳʭ ʢ 

ʂʨʘʡʥʝʤʫ ʉʝʚʝʨʫ, ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝʤ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʛʨʫʟʦʢ ʥʘ ʨʘʩʪʫʱʠʡ ʜʝʪʩʢʠʡ ʦʨ-

ʛʘʥʠʟʤ, ʩʦʟʜʘʚʘʷ ʧʨʠ ʵʪʦʤ ʙʦʣʴʰʦʡ ʨʠʩʢ ʜʣʷ ʨʘʟʚʠ-

ʪʠʷ ʠ ʟʜʦʨʦʚʴʷ. ɼʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ, 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʩʦʚʦʢʫʧʥʦʩʪʴ ʢʣʠʤʘʪʦ-ʛʝʦ-

ʛʨʘʬʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʵʪʥʠʯʝ-

ʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʦʩʫʱʝʩʪʚʣʷʷ ʧʦʜʭʦʜ ʢʦʤ-

ʧʣʝʢʩʥʦ. ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʜʘʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ 

ʨʘʩʪʫʱʠʡ ʜʝʪʩʢʠʡ ʦʨʛʘʥʠʟʤ ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʦʩʳʣ-

ʢʦʡ ʚʳʨʘʙʦʪʢʠ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʭ ʪʝʦʨʠʡ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʘʟʚʠʪʠʝ ʬʠʟʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦ-

ʩʪʝʡ ʠ  ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ ʢʦ-

ʨʝʥʥʦʛʦ ʤʘʣʦʯʠʩʣʝʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʝʛʦ ʩʧʦʩʦʙʥʦ-

ʩʪʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴʩʷ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʧʨʘʚʣʝʥʠʝ ʟʘʪʨʘʪʘʤʠ ʠ ʬʘʢʪʦʨʘʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʠʭ ʫʨʦʚʝʥʴ ʚ ʘʛʨʘʨʥʳʭ ʬʦʨʤʠ-

ʨʦʚʘʥʠʷʭ, ʪʨʝʙʫʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʢʦʥʮʝʧʮʠʷʤʠ ʨʘʟʚʠʪʠʷ ʘʛʨʘʨʥʦʡ 

ʩʬʝʨʳ ʵʢʦʥʦʤʠʢʠ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʚʠʪʠʠ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ 

ʧʦʣʦʞʝʥʠʡ ʠ ʦʙʦʩʥʦʚʘʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʠ ʨʝʘʣʠʟʘʮʠʠ ʤʝʭʘʥʠʟʤʘ ʫʧʨʘʚʣʝʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ. ɺ ʭʦʜʝ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʘ ʩʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ 

ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʫʯʝʪʘ ʠ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘʪʨʘʪ ʘʛʨʘʨʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ. 

Abstract 

Currently, cost management and factors affecting their level of agrarian formations requires improvement in 

the co-responsible with the modern concepts of development of the agrarian sector of the economy. The main 

purpose of research is to develop a theory-Retik-methodical positions and substantiation of practical recommen-

dations for the development and implementation of agricultural organizations management mechanism. In the 

course of scientific research has developed a strategy of development of management accounting and cost control 

of the agricultural farm of formation. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʫʯʝʪ, ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ ʫʯʝʪ, ʘʛʝʥʪʳ ʘʛʨʘʨʥʦʛʦ ʨʳʥʢʘ, ʢʦʥʮʝʧʪʫ-

ʘʣʴʥʳʝ ʦʩʥʦʚʳ, ʫʯʝʪ ʨʘʩʭʦʜʦʚ, ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

Keywords. Production accounting, management accounting, agrarian market agents, conceptual bases, cost 

accounting, management systems 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ. ɺʳʙʦʨ ʪʝʤʳ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥ ʚʦʟʨʘʩʪʘʶʱʝʡ ʘʢʪʫʘʣʴʥʦʩʪʴʶ 

ʧʨʦʙʣʝʤʳ ʘʜʘʧʪʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʫʯʝʪʘ ʢ 

ʦʩʦʙʝʥʥʦʩʪʷʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲ-

ʝʢʪʦʚ, ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʭʘ-

ʥʠʟʤʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦ-

ʚʘʥʠʷ ʫʯʝʪʘ, ʘ ʠʤʝʥʥʦ ʫʯʝʪʘ ʟʘʪʨʘʪ ʠ ʦʪʨʘʞʝʥʠʷ ʠʭ 

ʥʘ ʩʯʝʪʘʭ ʚ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ ʫʯʝʪʘ, ʠʩʯʠʩ-

ʣʝʥʠʝ ʢʘʣʴʢʫʣʷʮʠʠ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʠ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʩʠʩʪʝʤʳ ʙʶʜʞʝʪʠʨʦʚʘʥʠʷ ʠ ʢʦʥ-

ʪʨʦʣʷ ʟʘʪʨʘʪ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʧʦʢʘʟʘʪʝʣʝʡ ʦʧʨʝʜʝʣʝ-

ʥʠʷ ʠʭ ʜʦʭʦʜʥʦʩʪʠ. 

ɸʥʘʣʠʟ ʧʦʩʣʝʜʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʧʫʙʣʠʢʘʮʠʡ. ɺ ʯʠʩʣʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʤʝʨ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʫʧʨʘʚ-

ʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʚ ʘʛʨʘʨʥʦʤ ʙʠʟʥʝʩʝ, ʚʭʦʜʠʪ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʙʶʜʞʝʪʠʨʦʚʘʥʠʷ ʠ 

ʢʦʥʪʨʦʣʷ ʟʘʪʨʘʪ. ʆʙʲʝʢʪʠʚʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴʶ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʬʦʨʤ ʙʶʜʞʝʪʦʚ ʠ ʜʝʡ-

ʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʬʦʨ-

ʤʠʨʦʚʘʪʴ ʩʚʦʝʚʨʝʤʝʥʥʫʶ ʠ ʦʙʲʝʢʪʠʚʥʫʶ ʠʥʬʦʨʤʘ-

ʮʠʶ ʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʧʨʦʮʝʩʩʝ ʠ ʩʚʷʟʘʥʥʳʭ ʩ 

ʥʠʤ ʟʘʪʨʘʪʘʭ. 

ɺʳʜʝʣʝʥʠʝ ʥʝʨʝʰʝʥʥʳʭ ʨʘʥʝʝ ʯʘʩʪʝʡ ʦʙʱʝʡ 

ʧʨʦʙʣʝʤʳ.  

ʀʩʩʣʝʜʦʚʘʥʳ ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ ʦʩʥʦʚʳ ʧʦʩʪʨʦ-

ʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʫʯʝʪʘ ʠ ʤʝʪʦʜʠʯʝʩʢʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʫʯʝʪʘ ʨʘʩʭʦʜʦʚ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʘʛʨʘʨ-

ʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʩʚʷʟʴ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ 

ʫʯʝʪʘ. 

ʎʝʣʴ ʩʪʘʪʴʠ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʥʘʫʯʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦ-

ʜʠʯʝʩʢʠʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʦʣʦʞʝʥʠʡ ʧʦ ʬʦʨʤʠʨʦ-

ʚʘʥʠʶ ʫʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʫʧʨʘʚ-

ʣʝʥʠʷ ʨʘʩʭʦʜʘʤʠ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʧʦʚʳʰʝʥʠʝ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ. 

ʀʟʣʦʞʝʥʠʝ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʋʧʨʘʚʣʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʚ ʫʩʣʦʚʠʷʭ 

ʜʠʥʘʤʠʯʥʦ ʠʟʤʝʥʷʶʱʝʡʩʷ ʨʳʥʦʯʥʦʡ ʩʨʝʜʳ 



Znanstvena misel journal ˉ12/2017 19 

 

ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʥʝʤʳʩʣʠʤʦ ʙʝʟ ʯʝʪʢʦʛʦ ʦʩʦʟʥʘʥʠʷ 

çʢʘʨʪʠʥʳè ʝʞʝʜʥʝʚʥʦʛʦ, ʘ ʠʥʦʛʜʘ ʜʘʞʝ 

ʝʞʝʤʠʥʫʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘ ʠ ʦʙʷʟʘʪʝʣʴʩʪʚ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʘʥʥʫʶ 

çʢʘʨʪʠʥʫè ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʙʝʟ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ 

ʧʨʦʜʫʢʪʦʚ, ʨʝʘʣʠʟʫʶʱʠʭ ʥʝ ʪʦʣʴʢʦ ʫʯʝʪʥʳʝ ʤʝʪʦ-

ʜʦʣʦʛʠʠ, ʥʦ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʣʦʛʠ-

ʩʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʝʘʣʴʥʳʭ 

ʢʦʤʤʝʨʯʝʩʢʠʭ ʠ ʫʯʝʪʥʳʭ ʩʦʙʳʪʠʡ ʠ, ʢʦʥʝʯʥʦ, ʘʣʛʦ-

ʨʠʪʤʳ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʦʙʩʯʝʪʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʟʘ-

ʧʘʩʘʤʠ ʠ ʟʘʪʨʘʪʘʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʧʦʜʦʙʥʳʤ ʟʘʜʘʯʘʤ. ʇʨʠ ʵʪʦʤ ʩʣʝ-

ʜʫʝʪ ʩʨʘʟʫ ʫʪʦʯʥʠʪʴ, ʯʪʦ ʪʘʢʦʡ ʦʙʩʯʝʪ ʜʘʥʥʳʭ ʩʣʝ-

ʜʫʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʥʘ ʦʩʥʦʚʝ ʥʦʨʤ ʠ ʥʦʨʤʘʪʠʚʦʚ ʝʱʝ 

ʜʦ ʩʚʝʨʰʝʥʠʷ ʬʘʢʪʘ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʞʠʟʥʠ (ʫʧʨʘʚ-

ʣʝʥʯʝʩʢʠʡ ʫʯʝʪ), ʘ ʟʘʪʝʤ ʧʦʩʣʝ ʝʛʦ ʩʚʝʨʰʝʥʠʷ (ʧʨʦ-

ʠʟʚʦʜʩʪʚʝʥʥʳʡ ʩʠʩʪʝʤʥʳʡ ʫʯʝʪ). ʅʘʫʯʥʦʝ ʦʙʦʩʥʦ-

ʚʘʥʠʝ ʠ ʟʥʘʯʝʥʠʝ ʪʘʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʤʳ ʨʘʩʩʤʦʪʨʠʤ 

ʥʝʩʢʦʣʴʢʦ ʧʦʜʨʦʙʥʝʝ ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʣʦʛʠʯʝʩʢʠʭ 

ʨʘʩʩʫʞʜʝʥʠʷʭ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʦʜ ʤʝʪʦʜʦʣʦʛʠʝʡ 

ʧʦʥʠʤʘʶʪ ʧʨʝʞʜʝ ʚʩʝʛʦ ʤʝʪʦʜʦʣʦʛʠʶ ʥʘʫʯʥʦʛʦ ʧʦ-

ʟʥʘʥʠʷ, ʪʦ ʝʩʪʴ ʫʯʝʥʠʝ ʦ ʧʨʠʥʮʠʧʘʭ ʧʦʩʪʨʦʝʥʠʷ, 

ʬʦʨʤʘʭ ʠ ʩʧʦʩʦʙʘʭ ʥʘʫʯʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ [1, 4]. 

ʄʝʪʦʜʦʣʦʛʠʷ ʥʘʫʢʠ ʜʘʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʢʦʤ-

ʧʦʥʝʥʪʦʚ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʝʛʦ ʦʙʲʝʢʪʘ, ʧʨʝʜ-

ʤʝʪʘ ʘʥʘʣʠʟʘ, ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʩʨʝʜʩʪʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʠʭ 

ʨʝʰʝʥʠʷ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʫʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʚ ʧʨʦ-

ʮʝʩʩʝ ʨʝʰʝʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʟʘʜʘʯ. 

ʈʝʘʣʠʟʘʮʠʷ ʵʪʠʭ ʩʠʩʪʝʤ ʠ ʧʨʘʢʪʠʢʘ ʠʭ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʧʨʠʚʝʣʠ ʢ ʩʦʟʜʘʥʠʶ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʦʡ ʤʦ-

ʜʝʣʠ ʫʯʝʪʘ ʜʣʷ ʢʦʤʤʝʨʯʝʩʢʦʡʦʨʛʘʥʠʟʘʮʠʠ - ʤʦʜʝʣʠ, 

ʢʦʪʦʨʘʷ ʩ ʧʦʣʥʳʤ ʧʨʘʚʦʤ ʤʦʞʝʪ ʙʳʪʴ ʥʘʟʚʘʥʘ çʵʢʦ-

ʥʦʤʠʯʝʩʢʠʤ ʫʯʝʪʦʤè, ʪ. ʝ. ʫʯʝʪʦʤ, ʦʨʠʝʥʪʠʨʦʚʘʥ-

ʥʳʤ ʙʦʣʝʝ ʥʘ çʵʢʦʥʦʤʠʯʝʩʢʦʝè ʫʧʨʘʚʣʝʥʠʝ ʬʘʢ-

ʪʘʤʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʞʠʟʥʠ ʠ ʩʦʙʳʪʠʷʤʠ ʵʢʦʥʦʤʠ-

ʯʝʩʢʦʛʦ ʘʛʝʥʪʘ, ʥʝʞʝʣʠ ʥʘ ʨʝʘʣʠʟʘʮʠʶ 

ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ, ʥʘʣʦʛʦʚʦʛʦ, ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʦʛʦ ʠʣʠ ʜʨʫʛʠʭ ʚʠʜʦʚ çʯʘʩʪʥʦʛʦè ʫʯʝʪʘ. ʊʘ-

ʢʦʡ ʫʯʝʪ ʦʙʳʯʥʦ ʚ ʙʠʟʥʝʩ-ʩʨʝʜʝ ʥʘʟʳʚʘʝʪʩʷ çʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʳʤè, ʢ ʥʝʤʫ ʙʣʠʟʢʘ ʠ ʥʝʤʝʮʢʘʷ ʢʦʥʮʝʧ-

ʮʠʷ çʫʧʨʘʚʣʝʥʯʝʩʢʠʤè (ʚ ʝʛʦ ʩʦʚʨʝʤʝʥʥʦʤ 

ʧʦʥʠʤʘʥʠʠ), ʢʦʪʦʨʫʶ ʥʫʞʥʦ ʦʪʣʠʯʘʪʴ ʦʪ çʢʦʥʪʨʦʣ-

ʣʠʥʛʘè, ʧʨʠʥʷʪʦʛʦ ʚ ʧʨʘʢʪʠʢʝ ʘʥʛʣʦʷʟʳʯʥʳʭ ʩʪʨʘʥ. 

ʇʨʦʠʟʚʦʜʩʚʪʝʥʥʳʡ ʫʯʝʪ ʢʘʢ ʥʘʫʢʘ ʚʟʘʠʤʦʩʚʷ-

ʟʘʥ ʩ ʜʨʫʛʠʤʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʥʘʫʢʘʤʠ: ʧʣʘʥʠʨʦ-

ʚʘʥʠʝʤ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝʤ ʠ ʣʦʛʠʩʪʠʢʦʡ, ʥʦʨʤʠʨʦ-

ʚʘʥʠʝʤ ʠ ʥʘʫʯʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʪʨʫʜʘ, ʩʠʩʪʝʤʥʳʤ 

ʠ ʥʝʩʠʩʪʝʤʥʳʤ ʙʫʭʛʘʣʪʝʨʩʢʠʤ ʫʯʝʪʦʤ, ʢʦʥʪʨʦʣ-

ʣʠʥʛʦʤ [10, 12]. ʆʜʥʘʢʦ ʚʘʞʥʦʩʪʴ ʜʘʥʥʦʛʦ ʚʠʜʘ 

ʫʯʝʪʘ ʥʘʩʪʦʣʴʢʦ ʚʦʟʨʦʩʣʘ ʚ ʫʩʣʦʚʠʷʭ ʠʥʥʦʚʘʮʠʦʥ-

ʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʯʪʦ ʧʨʝʚʨʘʪʠʣʘ ʝʛʦ ʚ ʩʪʝʨʞʝʥʴ ʚʩʝʡ 

ʫʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʘʮʠʠ, ʨʝʦʨ-

ʛʘʥʠʟʦʚʘʚ ʝʝ ʚ ʫʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʢʣʘʩʪʝʨ, ʧʦʟ-

ʚʦʣʷʶʱʠʡ ʧʦʣʫʯʠʪʴ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʡ ʵʬʬʝʢʪ. 

ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʜʘʥʥʳʡ ʚʠʜ ʫʯʝʪʘ ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʨʘʚʦʚʦʤ ʧʦʣʝ, ʪʘʢ ʢʘʢ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ʟʘʢʦʥʦʜʘ-

ʪʝʣʴʥʦ. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʫʯʝʪ ï ʵʪʦ ʛʣʘʚʥʘʷ ʩʦ-

ʩʪʘʚʣʷʶʱʘʷ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ (ʬʠʥʘʥʩʦʚʦʛʦ) ʫʯʝʪʘ 

[1, 6]. ɺʩʝ ʧʦʣʦʞʝʥʠʷ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʤʝʪʦʜʠʢʫ, ʤʝ-

ʪʦʜʦʣʦʛʠʶ ʜʘʥʥʦʛʦ ʫʯʝʪʘ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪ ʛʦʩʫʜʘʨ-

ʩʪʚʦ ʧʦʩʨʝʜʩʪʚʦʤ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ ʠ ʦʧʨʝʜʝʣʷʝʪ 

ʩʘʤ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʘʛʝʥʪ, ʩʚʦʠʤʠ ʚʥʫʪʨʝʥʥʠʤʠ 

ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ(ʧʨʠʢʘʟʦʤ ʦʙ ʫʯʝʪʥʦʡ 

ʧʦʣʠʪʠʢʝ ʚ ʯʘʩʪʠ ʬʠʥʘʥʩʦʚʦʛʦ ʫʯʝʪʘ), ʥʝ ʧʨʦʪʠʚʦ-

ʨʝʯʘʱʠʤʠ ʬʝʜʝʨʘʣʴʥʦʤʫ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ ʦ ʙʫʭ-

ʛʘʣʪʝʨʩʢʦʤ ʫʯʝʪʝ. 

ʂ ʯʠʩʣʫ ʪʘʢʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʟʘʢʦʥ ʈʌ çʆ ʙʫʭʛʘʣʪʝʨ-

ʩʢʦʤ ʫʯʝʪʝè ˉ 402-ʌɿ ʦʪ 06.12.2011 ʛ., ʅʘʣʦʛʦʚʳʡ 

ʢʦʜʝʢʩ, ʇʦʣʦʞʝʥʠʷ ʧʦ ʙʫʭʛʘʣʪʝʨʩʢʦʤʫ ʫʯʝʪʫ ʠ ʪ. ʧ. 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ (ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ) ʫʯʝʪ ʚ 

ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʵʪʦʛʦ ʩʣʦʚʘ - ʵʪʦ ʩʠʩʪʝʤʘ ʦʨʛʘʥʠ-

ʟʘʮʠʠ, ʩʙʦʨʘ ʠ ʘʛʨʝʛʠʨʦʚʘʥʠʷ ʫʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝ-

ʩʢʠʭʜʘʥʥʳʭ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʨʝʰʝʥʠʝ ʢʦʥʢʨʝʪʥʦʡ 

ʫʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʟʘʜʘʯʠ 

ʠʣʠ ʧʨʦʝʢʪʘ ʚ ʮʝʣʦʤ. 

ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʧʦʜ ʙʘʟʦʡ ʜʘʥʥʳʭ ʚ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʦʤ ʫʯʝʪʝ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʥʘʪʫʨʘʣʴʥʳʝ 

ʠ ʩʪʦʠʤʦʩʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʦʪʦʨʳʤʠ ʦʧʝʨʠʨʫʝʪ 

ʘʧʧʘʨʘʪ ʙʫʭʛʘʣʪʝʨʠʠ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʦʥʩʪʘʪʘ-

ʮʠʠ ʨʘʩʭʦʜʦʚ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ 

(ʨʘʙʦʪ, ʫʩʣʫʛ). ʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʚ ʬʠʥʘʥʩʦʚʦ-ʭʦʟʷʡ-

ʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʩʯʝʪʫ ʧʦʜʚʝʨʛʥʫʪʴ ʤʦʞʥʦ 

ʪʦʣɹʢʦ ʪʦ, ʯʪʦ ʤʦʞʥʦ ʠʟʤʝʨʠʪʴ, ʚʳʨʘʟʠʪʴ ʯʠʩʣʦʤ. 

ʊʦʣʴʢʦ ʦʧʝʨʠʨʫʷ çʯʠʩʣʘʤʠè, ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ 

ʜʘʥʥʦʛʦ ʚʳʨʘʞʝʥʠʷ, ʙʫʭʛʘʣʪʝʨ ʤʦʞʝʪ ʟʘʬʠʢʩʠʨʦ-

ʚʘʪʴ ʬʘʢʪ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʞʠʟʥʠ ʠʣʠ ʦʧʝʨʘʮʠʶ, 

ʧʦʚʣʠʷʪʴ ʥʘ ʩʦʙʳʪʠʝï ʦʙʲʝʢʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʫʯʝʪʘ. 

 

ʊʘʙʣʠʮʘ 1 ï ɽʜʠʥʘʷ ʩʠʩʪʝʤʘ ʥʘʨʦʜʥʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʫʯʝʪʘ 

ɽɼʀʅɸʗ ʉʀʉʊɽʄɸ ʅɸʈʆɼʅʆʍʆɿʗʁʉʊɺɽʅʅʆɻʆ ʋʏɽʊɸ 

ʅʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʘʷ ʨʝʛʣʘʤʝʥʪʘʮʠʷ 

ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʝ 

ʅʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʘʷ ʨʝʛʣʘʤʝʥʪʘʮʠʷ 

ʥʘ ʫʨʦʚʥʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʛʝʥʪʘ 

1. ʆʧʝʨʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʫʯʝʪ 1. ʋʧʨʘʚʣʝʥʯʝʩʢʠʡ ʫʯʝʪ 

2. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʫʯʝʪ 2. ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʫʯʝʪ 

3. ɹʫʭʛʘʣʪʝʨʩʢʠʡ ʬʠʥʘʥʩʦʚʳʡ ʫʯʝʪ 3. ʉʪʨʘʪʝʛʠʯʝʩʢʠʡ ʫʯʝʪ 

4. ʅʘʣʦʛʦʚʳʡ ʫʯʝʪ 4. ʉʦʮʠʘʣʴʥʳʡ ʫʯʝʪ 
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ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʠʝ ʞʝ 

ʧʦʢʘʟʘʪʝʣʠ ʜʦʣʞʥʳ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʚ ʩʠʩʪʝʤʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʫʯʝʪʘ. ʆʪʚʝʪ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ 

ʜʘʝʪ ʧʦʥʷʪʠʝ çʩʫʱʝʩʪʚʝʥʥʦʩʪʴ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥ-

ʥʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʦʪʯʝʪʥʦʩʪʠè ʠʣʠ ʧʦʢʘʟʘ-

ʪʝʣʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ çʵʢʦʥʦʤʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ 

ʬʘʢʪʳ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʞʠʟʥʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʘʛʝʥʪʘè, - ʧʦʢʘʟʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ ʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚ 

ʩʚʦʝʡ ʧʦʚʩʝʜʥʝʚʥʦʡ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʨʘʙʦʪʝ, ʘ 

ʪʘʢʞʝ ʷʚʣʷʶʱʠʤʠʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤʠ ʜʣʷ ʩʦʩʪʘʚʣʝ-

ʥʠʷ ʧʫʙʣʠʯʥʦʡ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʛʦ ʩʫʙʲʝʢʪʘ. 

ʂ ʪʘʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʦʪʥʦʩʷʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, 

ʜʘʥʥʳʝ, ʬʠʢʩʠʨʫʶʱʠʝ çʬʘʢʪʳ ʠ ʩʦʙʳʪʠʷ ʭʦʟʷʡ-

ʩʪʚʝʥʥʦʡ ʞʠʟʥʠ ʦʨʛʘʥʠʟʘʮʠʠè, ʯʪʦ ʧʨʠʚʳʯʥʦ ʜʣʷ 

ʣʶʙʳʭ ʚʠʜʦʚ ʫʯʝʪʘ. ʈʘʟʥʠʮʘ ʪʦʣʴʢʦ ʚ ʪʦʤ, ʯʪʦ 

ʫʨʦʚʥʠ ʜʝʪʘʣʠʟʘʮʠʠ ʪʘʢʠʭ ʜʘʥʥʳʭ, ʩʢʘʞʝʤ, ʜʣʷ 

ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʫʯʝʪʘ ʠ ʜʣʷ ʫʧʨʘʚʣʝʥ-

ʯʝʩʢʦʛʦ ʙʫʜʫʪ ʢʘʨʜʠʥʘʣʴʥʦ ʨʘʟʣʠʯʘʪʴʩʷ, ʘ ʤʦʛʫʪ 

ʙʳʪʴ ʠ ʦʜʠʥʘʢʦʚʳʤʠ. ʇʨʦʩʪʝʡʰʠʡ ʧʨʠʤʝʨ: ʚ ʨʘʩʪʝ-

ʥʠʝʚʦʜʯʝʩʢʦʡ ʙʨʠʛʘʜʝ ʜʣʷ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʬʠʥʘʥ-

ʩʦʚʦʛʦ ʫʯʝʪʘ ʜʦʩʪʘʪʦʯʥʦ ʫʢʘʟʘʪʴ ʩʫʤʤʫ ʥʘʯʠʩʣʝʥ-

ʥʦʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʧʝʨʩʦʥʘʣʫ ʩ ʫʢʘʟʘʥʠʝʤ ʦʪʨʘ-

ʙʦʪʘʥʥʳʭ ʯʝʣʦʚʝʢʦ-ʜʥʝʡ ʠʣʠ ʯʝʣʦʚʝʢʦ-ʯʘʩʦʚ ʚ 

ʨʘʟʨʝʟʝ ʦʙʲʝʢʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʫʯʝʪʘ (ʢʫʣʴ-

ʪʫʨʳ, ʫʯʝʪʥʳʝ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ), ʘ ʚʦʪ ʜʣʷ ʫʧʨʘʚ-

ʣʝʥʯʝʩʢʦʛʦ - ʚʝʜʝʪʩʷ ʧʦʜʨʦʙʥʳʡ ʨʘʩʯʝʪ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʷ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʧʦ ʮʝʥʪʨʘʤ ʟʘʪʨʘʪ, ʮʝʥʪʨʘʤ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʢʘʣʴʢʫʣʷʮʠʦʥʥʳʤ ʦʙʲʝʢʪʘʤ ʥʝ 

ʪʦʣʴʢʦ ʚ ʩʪʦʠʤʦʩʪʥʦʤ ʚʳʨʘʞʝʥʠʠ, ʥʦ ʠ ʚ ʥʘʪʫʨʘʣʴ-

ʥʳʭ ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ (ʯʝʣʦʚʝʢʦ-ʜʥʷʭ, ʯʝʣʦʚʝʢʦ-

ʯʘʩʘʭ), ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʨʘʚʥʝʥʠʝ ʩ ʙʶʜʞʝʪʦʤ ʟʘʪʨʘʪ 

ʪʨʫʜʘ ʠ ʪ. ʧ. 

ɼʨʫʛʘʷ ʥʝʦʙʭʦʜʠʤʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ - ʵʪʦ ʧʣʘʥʦʚʳʝ/ʧʨʦʛʥʦʟʥʳʝ ʜʘʥ-

ʥʳʝ, ʠʣʠ ʧʦʢʘʟʘʪʝʣʠ. ɺʘʞʥʦʩʪʴ ʵʪʦʡ ʙʘʟʳ ʜʘʥʥʳʭ 

ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʚʩʷ ʩʦʚʨʝʤʝʥʥʘʷ ʢʦʤʤʝʨ-

ʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠʤʝʝʪ ʧʣʘʥʦʚʳʡ (ʧʨʦʛʥʦʟʥʳʡ) 

ʭʘʨʘʢʪʝʨ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʣʘʥʦʚʳʝ ʜʘʥʥʳʝ ʪʘʢʞʝ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ. ʇʨʘʚʜʘ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ 

ʨʘʜʠ ʩʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝ-

ʪʠʷ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʩ ʧʝʨʝʭʦʜʦʤ ʢ ʨʳʥʢʫ ʧʣʘʥʠʨʦʚʘ-

ʥʠʝ ʥʝʩʢʦʣʴʢʦ ʩʪʘʣʦ ʭʫʞʝ, ʥʦ ʫʞʝ ʩʝʡʯʘʩ ʚʩʝʤ ʧʦ-

ʥʷʪʥʦ, ʯʪʦ ʨʳʥʦʢ ʪʨʝʙʫʝʪ ʝʱʝ ʙʦʣʝʝ ʞʝʩʪʢʦʛʦ ʧʣʘ-

ʥʠʨʦʚʘʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ. 

ʀʟ ʚʩʝʛʦ ʧʝʨʝʯʥʷ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʛʝʥʪʘ, ʥʘʠʙʦʣʝʝ ʟʥʘ-

ʯʠʤʳʤʠ ʷʚʣʷʶʪʩʷ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʣʘʥʦʚʳʝ 

ʮʝʥʳ ʥʘ ʛʦʪʦʚʫʶ ʧʨʦʜʫʢʮʠʶ (ʨʘʙʦʪʳ, ʫʩʣʫʛʠ), 

ʥʦʨʤʳ ʚʳʨʘʙʦʪʢʠ, ʥʦʨʤʳ ʨʘʩʭʦʜʘ ʤʘʪʝʨʠʘʣʴʥʦ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʀ, ʥʘʢʦʥʝʮ, ʝʱʝ ʦʜʥʘ ʙʘʟʘ ʜʘʥʥʳʭ - ʵʪʦ çʚʥʝʰ-

ʥʠʝè ʜʘʥʥʳʝ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʢʦʤʤʝʨʯʝʩʢʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ: ʮʝʥʳ ʥʘ ʤʘʪʝʨʠʘʣʴʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʳʝ ʟʘʧʘʩʳ, ʪʝʭʥʠʢʫ, ʢʫʨʩʳ ʚʘʣʶʪ, ʤʘʨʢʝʪʠʥʛʦʚʳʝ 

ʜʘʥʥʳʝ ʧʦ ʮʝʥʘʤ ʧʨʝʜʣʦʞʝʥʠʷ ʢʦʥʢʫʨʠʨʫʶʱʠʭ 

ʧʨʦʜʫʢʪʦʚ ʠʣʠ ʧʦ ʟʘʢʫʧʦʯʥʳʤ ʩʧʠʩʢʘʤ. ʄʝʪʦʜʠʢʘ 

ʫʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ ʧʨʦʠʟʚʦʜʩʚʝʥʥʦʛʦ 

ʫʯʝʪʘ ʜʦʣʞʥʘ ʫʯʝʩʪʴ ʜʘʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ. 

ʂʦʤʧʦʥʝʥʪʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʫʯʝʪʘ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ [5]: 

- ʩʠʩʪʝʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʪʫʨʘʣʴʥʳʭ ʠ ʩʪʦʠ-

ʤʦʩʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʙʘʟʳ ʜʘʥʥʳʭ) - ɻ ʪʦ ʪʘ ʠʥʬʦʨ-

ʤʘʮʠʷ, ʢʦʪʦʨʫʶ ʥʫʞʥʦ ʩʦʙʨʘʪʴ, ʯʪʦʙʳ ʨʝʰʠʪʴ ʢʦʥ-

ʢʨʝʪʥʫʶ ʟʘʜʘʯʫ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʫʯʝʪʘ; 

- ʩʠʩʪʝʤʘ ʩʙʦʨʘ ʜʘʥʥʳʭ ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢ ʠ ʢʦʛʜʘ 

ʥʫʞʥʦ ʧʦʣʫʯʠʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʫʯʝʪʝ, ʪ. ʝ. çʨʝʛʣʘʤʝʥʪʳè ʩʙʦʨʘ 

ʜʘʥʥʳʭ; 

- ʩʠʩʪʝʤʘ ʘʛʨʝʛʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ - ʵʪʦ ʦʪʯʝʪʳʠ 

ʩʚʦʜʥʳʝ ʨʝʛʠʩʪʨʳ, ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʦʙʨʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʢʦʪʦʨʳʝ ʙʫ-

ʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʝʨʩʦʥʘʣʦʤ ʦʨʛʘʥʠʟʘʮʠʠ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʥʮʝʧʮʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʦʛʦ ʫʯʝʪʘ, ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʦʚʳʰʝ-

ʥʠʶ ʩʚʷʟʠ ʩ ʫʧʨʘʚʣʝʥʯʝʩʢʠʤ ʫʯʝʪʦʤ, ʥʘʣʦʛʦʚʳʤ 

ʫʯʝʪʦʤ ʠ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʳʤ ʢʦʥʪʨʦʣʝʤ ʚ ʯʘʩʪʠ 

ʦʜʥʦʪʠʧʥʦʩʪʠ ʨʘʩʯʝʪʘ ʠ ʩʫʱʥʦʩʪʠ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠ ʦʨ-

ʛʘʥʠʟʘʮʠʠ ʚ ʮʝʣʦʤ. 

ɺ ʩʚʷʟʠ ʩ ʨʦʩʪʦʤ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʠʥʪʝʛʨʘʮʠʠ 

ʨʘʟʥʦʨʦʜʥʳʭ ʠ ʦʙʣʘʜʘʶʱʠʭ ʨʘʟʥʳʤʠ ʠʟʤʝʨʝʥʠʷʤʠ 

ʜʘʥʥʳʭ (ʬʠʥʘʥʩʦʚʳʭ ʠ ʥʝʬʠʥʘʥʩʦʚʳʭ, ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ, ʬʘʢʪʠʯʝʩʢʠʭ ʠ ʧʣʘʥʦʚʳʭ 

ʠ ʜʘʞʝ ʧʨʦʛʥʦʟʥʳʭ) ʥʝʠʟʤʝʨʠʤʦ ʚʦʟʨʦʩʣʘ ʨʦʣʴ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ 

ʫʯʝʪʝ. ɺʦʟʥʠʢʣʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʩʰʠʨʝʥ-

ʥʦʛʦ ʪʦʣʢʦʚʘʥʠʷ ʧʦʥʷʪʠʷ çʦʨʛʘʥʠʟʘʮʠʷè (ʩʪ. 48-52 

ɻʂ ʈʌ), ʚʳʭʦʜʷʱʝʛʦ ʟʘ ʨʘʤʢʠ ʦʜʥʦʛʦ ʶʨʠʜʠʯʝ-

ʩʢʦʛʦ ʣʠʮʘ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʝʛʦ ʫʯʝʪʥʳʡ ʧʨʦʮʝʩʩ ʚ 

ʢʦʥʮʝʧʮʠʠ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʮʝʧʦʯʢʠ, ʪ.ʝ. ʦʭʚʘʪʳʚʘʶ-

ʱʝʛʦ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʦʩʥʦʚʥʳʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ 

(ʩʥʘʙʞʝʥʠʝ, ʧʨʦʠʟʚʦʜʩʪʚʦ, ʩʙʳʪ), ʠʣʠ ʜʘʞʝ ʰʠʨʝ 

[2]. 

ʇʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʢ ʢʦʤʧʝʪʝʥʮʠʠ çʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʦʛʦ ʫʯʝʪʘè ʦʪʥʦʩʠʪʩʷ ʚʩʷ ʩʠʩʪʝʤʘ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ ʚ ʮʝʣʦʤ, ʚʢʣʶ-

ʯʘʷ ʩʠʩʪʝʤʫ ʦʮʝʥʢʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ, ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝ-

ʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤ, ʪ.ʝ. ʚ ʙʦʣʴʰʝʡ ʩʪʝ-

ʧʝʥʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ (ʟʘʧʘʜʥʦʤ) ʧʦʥʠʤʘʥʠʠ ʪʝʨ-

ʤʠʥʘ çʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʫʯʝʪè ʮʝʥʪʨ ʪʷʞʝʩʪʠ ʚʩʝ 

ʙʦʣʝʝ ʠ ʙʦʣʝʝ ʧʝʨʝʥʦʩʠʪʩʷ ʥʘ ʩʣʦʚʦ çʧʨʦʠʟʚʦʜ-

ʩʪʚʦè. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʤʝʪʦʜʠʢʘ ʠ ʪʝʭʥʦʣʦʛʠʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʪʘ ʚʩʝ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝ-

ʣʷʶʪʩʷ ʠʤʝʥʥʦ ʟʘʜʘʯʝʡ ʢʦʥʪʨʦʣʷ ʟʘ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʨʝʩʫʨʩʦʚ ʚ ʫʩʣʦʚʠʷʭ ʠʭ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ, ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʟʘʪʨʘʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢ-

ʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʴʶ. ʕʪʦ 

ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʚ ʫʯʝʪʥʳʡ ʧʨʦʮʝʩʩ ʚʦʚʣʝʢʘʝʪʩʷ 

ʥʝ ʪʦʣʴʢʦ ʧʝʨʩʦʥʘʣ ʙʫʭʛʘʣʪʝʨʠʠ, ʘ ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʪʝʭʥʦʣʦʛʠ ï ʩʧʝʮʠʘʣʠʩʪʳ ʦʩʥʦʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɺ ʉʐɸ, ɻʝʨʤʘʥʠʠ, ʂʘʥʘʜʝ ʚʳʜʝʣʷʝʪʩʷ ʚ ʦʪʜʝʣʴʥʫʶ 

ʩʪʨʫʪʫʨʫ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʙʫʭʛʘʣʪʝʨʠʷ, ʠʥʬʦʨʤʘ-

ʮʠʷ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ çʩʚʷʪʘʷ ʩʚʷʪʳʭè ʠʣʠ ʢʦʤʤʝʨ-

ʯʝʩʢʦʡ ʪʘʡʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʫʙʲʝʢʪʘ [8, 11]. 

ɸʥʘʣʠʟ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʯʝʪʢʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʧʨʦ-

ʠʟʦʰʝʣ ʩʫʱʝʩʪʚʝʥʥʳʡ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʢʘʯʦʢ ʚ ʨʘʟ-

ʚʠʪʠʠ ʢʦʥʮʝʧʮʠʠ ʠ ʤʝʪʦʜʦʣʦʛʠʠʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʦʛʦ ʫʯʝʪʘ, ʢʦʪʦʨʳʡ ʠ ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ ʥʘʟʳʚʘʪʴ ʩʦ-

ʚʨʝʤʝʥʥʳʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʫʯʝʪ 

çʵʢʦʥʦʤʠʯʝʩʢʠʤè. 
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ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʨʘʟʚʠʪʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʦʛʦ ʫʯʝʪʘ ʠ ʩʚʷʟʠ ʝʛʦ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʫʯʝʪʘ ʙʳʣʦ 

ʫʜʝʣʝʥʦ ʥʘ ɺʩʝʤʠʨʥʦʤ ʢʦʥʛʨʝʩʩʝ ʙʫʭʛʘʣʪʝʨʦʚ 

(ʈʠʤ, 2014 ʛ.), ʛʜʝ ʯʝʪʢʦ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚ-

ʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʝʛʦ ʩʦʚʨʝʰʝʥʩʪʚʦʚʘʥʠʷ. 

ʂʣʶʯʝʚʦʡ ʠʜʝʝʡ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʜʠʩʢʫʩʩʠʡ 

ʢʦʥʛʨʝʩʩʘ ʙʳʣʘ ʤʳʩʣʴ ʦ ʪʦʤ, ʯʪʦ ʧʨʘʢʪʠʢʘ ʙʫʭʛʘʣ-

ʪʝʨʩʢʦʛʦ ʫʯʝʪʘ - ʵʪʦ ʩʦʚʝʨʰʝʥʥʦ ʥʝʦʪʲʝʤʣʝʤʘʷ 

ʯʘʩʪʴ ʧʨʦʮʝʩʩʦʚ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʞʠʟʥʠ ʩʦ-

ʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. ʅʝʣʴʟʷ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʩ-

ʩʤʘʪʨʠʚʘʪʴ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʘʢʪʠʢʦʡ ʫʯʝʪʘ 

ʠ ʘʫʜʠʪʘ, ʝʝ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʦʙʨʘʟʦ-

ʚʘʥʠʷ ʚ ʦʪʨʳʚʝ ʦʪ ʢʦʥʪʝʢʩʪʘ ʜʠʥʘʤʠʢʠ ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʡ ʞʠʟʥʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ [13]. 

ɺ ʤʘʪʝʨʠʘʣʘʭ ɺʩʝʤʠʨʥʦʛʦ ʢʦʥʛʨʝʩʩʘ ʦʪʤʝʯʝʥʦ: 

çɺʘʞʥʦ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ 

ʪʘʢ ʢʚʘʣʠʬʠʮʠʨʦʚʘʪʴ ʠ ʦʮʝʥʠʪʴ ʬʘʢʪʳ ʭʦʟʷʡʩʪʚʝʥ-

ʥʦʡ ʞʠʟʥʠ ʬʠʨʤʳ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʙʳ ʧʨʝʜʦʩʪʘʚʠʪʴ 

ʧʨʠʥʠʤʘʶʱʠʤ ʨʝʰʝʥʠʷ ʣʠʮʘʤ ʜʘʥʥʳʝ, ʦʪʨʘʞʘʶ-

ʱʠʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʙʦʪʫ ʢʦʤʧʘʥʠʠ ʚʩʝʛʦ ʩʣʦʞʥʝʡ-

ʰʝʛʦ ʢʦʤʧʣʝʢʩʘ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʬʘʢʪʦʨʦʚ. 

ʊʘʢʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʜʘʥʥʳʝ, ʨʝʘʢʮʠʷ ʥʘ ʢʦʪʦ-

ʨʳʝ ʙʳʣʘ ʙʳ ʧʨʘʚʠʣʴʥʳʤ ʧʦʚʝʜʝʥʠʝʤ ʚ ʪʝʢʫʱʠʭ ʠ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʫʩʣʦʚʠʷʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʬʠʨʤʳ, ʧʦʟʚʦʣʠʣʘ ʙʳ ʩʧʨʘʚʠʪʴʩʷ ʩ ʪʝʢʫʱʠʤʠ ʚʳʟʦ-

ʚʘʤʠ ʩʨʝʜʳ ʠ ʜʦʩʪʠʛʥʫʪʴ ʫʩʧʝʭʦʚ. ʀ ʛʣʘʚʥʦʝ ʚʥʠ-

ʤʘʥʠʝ ʩʣʝʜʫʝʪ ʦʙʨʘʱʘʪʴ ʥʘ ʵʢʦʥʦʤʥʦʝ, ʨʘʯʠʪʝʣʴʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚè [14]. 

ɼʘʥʥʘʷ ʠʜʝʷ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʠʩʣʘʤʩʢʦʡ 

ʩʠʩʪʝʤʝ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ, ʚ ʢʦʪʦʨʦʡ ʚʦʧʨʦʩʘʤ 

ʫʯʝʪʘ ʤʘʪʝʨʠʘʣʴʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ 

ʫʜʝʣʷʝʪʩʷ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʯʝʪʥʦʛʦ ʧʝʨʩʦʥʘʣʘ, 

ʘ ʪʘʢʞʝ ʪʝʭʥʦʣʦʛʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢ-

ʮʠʠ, ʨʘʙʦʪ ʠ ʫʩʣʫʛ. 

ʂʘʢ ʤʳ ʫʞʝ ʦʧʨʝʜʝʣʠʣʠ, ʦʩʥʦʚʥʦʝ ʚ ʧʨʠʟʚʦʜ-

ʩʪʚʝʥʥʦʤ ʫʯʝʪʝ - ʵʪʦ ʧʦʢʘʟʘʪʝʣʠ, ʠ ʧʦʷʩʥʠʣʠ, ʢʘʢʠʝ 

ʙʘʟʳ ʜʘʥʥʳʭ ʥʫʞʥʦ ʩʦʙʠʨʘʪʴ. ʊʝʧʝʨʴ ʤʦʞʥʦ ʜʘʪʴ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʮʝʜʫʨʳ ʨʘʙʦʪʳ ʩ 

çʵʢʦʥʦʤʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ ï ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʜʘʥ-

ʥʳʤʠè. 

ʈʘʙʦʪʘ ʩ ʜʘʥʥʳʤʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʫʯʝʪʝ - 

ʵʪʦ ʧʨʦʮʝʩʩ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʠʟʤʝʨʝʥʠʷ, ʦʮʝʥʢʠ, 

ʥʘʢʦʧʣʝʥʠʷ, ʘʥʘʣʠʟʘ, ʧʦʜʛʦʪʦʚʢʠ, ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʠ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʧʦ-

ʣʫʯʝʥʠʷ ʩʫʤʤʳ ʨʘʩʭʦʜʦʚ ʠ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʩʫʤʤʳ 

ʟʘʪʨʘʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʘʥʘʣʠʟʘ 

ʠ ʢʦʥʪʨʦʣʷ ʟʘ ʬʘʢʪʘʤʠ ʠ ʩʦʙʳʪʠʷʤʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʠ ʬʠʥʘʥʩʦʚʦʡ ʞʠʟʥʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʛʝʥʪʘ, ʨʘʮʠ-

ʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʳʙʦʨ ʥʘʠʣʫʯʰʝʡ ʩʪʨʘʪʝʛʠʠ ʚʥʫʪʨʠ-

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡʦʪʯʝʪʥʦʩʪʠ ʦʨʛʘ-

ʥʠʟʘʮʠʠ, ʪʘʢʦʡ ʦʪʯʝʪʥʦʩʪʠ, ʚʩʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʪʦʨʦʡ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʙʳ ʚ ʧʨʦʮʝʩʩʝ ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʥʦ-

ʤʠʯʝʩʢʠʤ ʩʫʙʲʝʢʪʦʤ. 

ʀʟ ʦʧʨʝʜʝʣʝʥʠʷ ʩʣʝʜʫʝʪ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʷ, 

ʥʘʢʦʧʣʝʥʥʘʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʫʯʝʪʝ, ʪʘʢʞʝ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʚ ʮʝʣʷʭ ʙʫʭʛʘʣʪʝʨʩʢʦʡ ʠ ʥʘʣʦʛʦʚʦʡ ʦʪ-

ʯʝʪʥʦʩʪʠ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʫʯʝʪ 

ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ çʦʧʝʨʘ-

ʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦè, çʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦèʠ çʥʘʣʦʛʦ-

ʚʦʛʦè ʫʯʝʪʘ, ʚʢʣʶʯʘʷ ʚ ʩʝʙʷ, ʚ ʪʦʤ ʯʠʩʣʝ, ʚʩʶ ʠʥ-

ʬʦʨʤʘʮʠʶ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʫʧʦʤʷʥʫ-

ʪʳʭ ʬʦʨʤ ʦʪʯʝʪʥʦʩʪʠ ʚ ʯʘʩʪʠ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ, ʟʘʪʨʘʪʘʭ ʠ ʨʝʘʣʠʟʘʮʠʠ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢ-

ʮʠʠ.ʕʪʦʪ ʧʦʜʭʦʜ ʚ ʪʦʯʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʚʨʝ-

ʤʝʥʥʦʡ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ. 

ʊʝʭʥʠʯʝʩʢʠ (ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʧʦʥʠʤʘʥʠʠ) ʩʦʙ-

ʩʪʚʝʥʥʦ ʫʯʝʪʥʘʷ ʧʨʘʢʪʠʢʘ ʠ ʪʝʭʥʦʣʦʛʠʷ ʬʦʨʤʠʨʦʚʘ-

ʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʫʯʝʪʝ ʙʘʟʠʨʫ-

ʝʪʩʷ ʥʘ ʚʝʜʝʥʠʠ ʩʯʝʪʦʚ, ʥʘ ʨʝʛʠʩʪʨʘʮʠʠ ʧʝʨʚʠʯʥʳʭ 

ʫʯʝʪʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʚ ʩʧʝʮʠʘʣʴʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ 

ʙʘʟʘʭ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʦʩʦʙʳʝ 

ʬʦʨʤʳ ʜʦʢʫʤʝʥʪʦʚ-ʠʩʪʦʯʥʠʢʦʚ. ɺʝʜʝʥʠʝ ʩʯʝʪʦʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʤʝʪʦʜ ʧʦʩʣʝʜʫʶʱʝʛʦ ʫʯʝʪʘ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ, ʚʥʝʰʥʝʡ ʙʫʭʛʘʣʪʝʨʩʢʦʡ (ʬʠʥʘʥʩʦʚʦʡ) ʦʪʯʝʪ-

ʥʦʩʪʠ. ʊʘʢʦʡ ʤʝʪʦʜ ʚʝʜʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʫʯʝʪʘ ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʚʩʝ ʩʪʦʷʱʠʝ ʧʝʨʝʜ ʥʠʤ ʟʘ-

ʜʘʯʠ ʘʜʝʢʚʘʪʥʳʤʠ ʤʝʪʦʜʘʤʠ (ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʨʘʟʫʤ-

ʥʳʤʠ ʟʘʪʨʘʪʘʤʠ), ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʫʯʝʪʥʫʶ ʩʠ-

ʩʪʝʤʫ ʧʨʦʟʨʘʯʥʦʡ, ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦʡ, ʙʘʟʠʨʫʶ-

ʱʝʡʩʷ ʥʘ ʧʝʨʚʠʯʥʳʭ ʫʯʝʪʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʠ ʩʠʩʪʝʤʝ 

ʩʯʝʪʦʚ. ɺ ʧʨʘʢʪʠʢʝ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʪʘʢʘʷ ʤʝʪʦ-

ʜʠʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʧʠʩʝʡ ʚ ʞʫʨʥʘʣʝ ʨʝʛʠʩʪʨʘʮʠʠ 

ʬʘʢʪʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʞʠʟʥʠ ʠ ʩʦʙʳʪʠʡ ʩʯʠʪʘʝʪʩʷ 

çʦʪʣʦʞʝʥʥʦʡ ʦʧʝʨʘʮʠʝʡ ʠʣʠ ʦʪʣʦʞʝʥʥʳʤ ʩʦʙʳ-

ʪʠʝʤè, ʢʦʪʦʨʦʝ ʝʩʣʠ ʦʥʦ ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙ-

ʨʘʟʥʦ ʩʚʝʨʰʠʪʩʷ, ʝʩʣʠ ï ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʮʝʣʝʩʦʦʙ-

ʨʘʟʥʦ, ʪʦ ʦʥʦ ʙʫʜʝʪ ʫʜʘʣʝʥʦ ʠʟ ʞʫʨʥʘʣʘ ʦʧʝʨʘʮʠʡ. 

ɿʜʝʩʴ ʩʣʝʜʫʝʪ ʯʝʪʢʦ ʦʧʨʝʜʝʣʠʪʴ ʘʣʛʦʨʠʪʤ ʦʙ-

ʨʘʙʦʪʢʠ ʫʯʝʪʥʳʭ ʜʘʥʥʳʭ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ 

ʫʯʝʪʝ. ɺ ʤʠʨʦʚʦʡ ʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʯʝʪʢʦ 

ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʫʯʝʪʝ ʠʥʬʦʨ-

ʤʘʮʠʷ ʥʘʯʠʥʘʝʪ ʦʙʨʘʙʘʪʳʚʘʪʴʩʷ ʝʱʝ ʜʦ ʩʚʝʨʰʝʥʠʷ 

ʬʘʢʪʘ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʞʠʟʥʠ (ʦʙʩʫʞʜʝʥʠʝ ʬʘʢʪʘ ʭʦ-

ʟʷʡʩʪʚʝʥʥʦʡ ʞʠʟʥʠ). ɼʘʥʥʦʝ ʩʦʙʳʪʠʝ ʝʱʝ ʥʝ ʩʚʝʨ-

ʰʠʣʦʩʴ, ʘ ʪʦʣʴʢʦ ʧʣʘʥʠʨʫʝʪʩʷ, ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ, ʘ 

ʫʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʩʣʫʞʙʘ, ʦʧʝʨʠʨʫʷ ʥʦʨʤʘʪʠʚ-

ʥʦʡ ʙʘʟʦʡ, ʫʯʠʪʳʚʘʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʦʧʳʪ, 

ʦʧʨʝʜʝʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʝʝ ʬʠʢʩʘʮʠʠ ʚ ʜʦʢʫʤʝʥ-

ʪʘʭ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʩʯʠʪʳʚʘʷ ʦʙʲʝʤ ʠ ʪʘʢʩʠʨʫʷ 

ʬʘʢʪ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʞʠʟʥʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝʥʥʦʤ ʫʯʝʪʝ ʧʨʦʠʩʭʦʜʠʪ ʤʥʦʛʦʚʘʨʠʘʥʪ-

ʥʳʡ ʚʳʙʦʨ ʜʝʡʩʪʚʠʡ, ʬʘʢʪʦʚ ʠʩʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʝ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʘʷ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ. ʊʦʣʴʢʦ ʩʘʤʳʡ ʨʘʮʠʦʥʘʣʴʥʳʡ 

ʚʳʙʦʨ ʩʦʝʜʠʥʝʥʠʷ ʞʠʚʦʛʦ ʠ ʦʚʝʱʝʩʪʚʣʝʥʥʦʛʦ 

ʪʨʫʜʘ ʧʨʠ ʩʦʚʝʨʰʝʥʠʠ ʬʘʢʪʘ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʞʠʟʥʠ 

ʠʣʠ ʩʦʙʳʪʠʷ ʙʫʜʝʪ ʬʘʢʪʠʯʝʩʢʠ ʩʦʚʝʨʰʝʥ ʠ ʥʘʡʜʝʪ 

ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ (ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʠ ʜʝʥʝʞʥʦʝ) ʚ ʩʠ-

ʩʪʝʤʥʦʤ ʬʠʥʘʥʩʦʚʦʤ ʫʯʝʪʝ. 

ɺ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʦʧʨʝʜʝʣʝʥʠʠ çʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʦʛʦ ʫʯʝʪʘè ʙʳʣʠ ʧʝʨʝʯʠʩʣʝʥʳ ʧʨʦʮʝʩʩʳ, ʢʦ-

ʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʨʝʘʣʠʟʦʚʘʪʴ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ 

ʩʦʟʜʘʪʴ ʝʛʦ ʩʠʩʪʝʤʫ. ʈʘʩʩʤʦʪʨʠʤ ʠʭ ʙʦʣʝʝ 

ʧʦʜʨʦʙʥʦ. 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ. ʆʧʨʝʜʝʣʝʥʠʝ ʠ ʦʮʝʥʢʘ 

ʬʘʢʪʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʞʠʟʥʠ ʠ ʜʨʫʛʠʭ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʩʦʙʳʪʠʡ ʜʣʷ ʚʳʨʘʙʦʪʢʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʫʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ 

ʧʨʦʮʝʜʫʨʳ. 

ʅʘʧʨʠʤʝʨ, ʥʘʩʢʦʣʴʢʦ ʚʘʞʥʦʡ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ 

ʚʨʝʤʝʥʠ ʦʪʛʨʫʟʢʠ ʤʦʣʦʢʘ ʥʘ ʤʦʣʦʢʦʟʘʚʦʜ. ɼʣʷ 
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ʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʩʪʘʪʦʯʥʦ ʫʢʘʟʳʚʘʪʴ ʜʝʥʴ, ʘ 

ʜʣʷ ʜʨʫʛʦʡ - ʥʝ ʪʦʣʴʢʦ ʜʝʥʴ ʠ ʜʘʞʝ ʤʠʥʫʪʳ, ʥʦ ʠ 

ʧʦʣʥʦʝ ʚʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʤʦʣʦʢʦʚʦʟʘ ʚ ʧʫʪʠ, 

ʚʨʝʤʷ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʟʘʙʦʨʘ ʧʨʦʙ ʢʘʯʝʩʪʚʘ 

ʤʦʣʦʢʘ, ʚʨʝʤʷ ʨʘʟʛʨʫʟʢʠ ʤʦʣʦʢʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʧʦʢʫʧʘʪʝʣʷ. 

ʀʟʤʝʨʝʥʠʝ. ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʜʘʥʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ 

ʬʘʢʪʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʞʠʟʥʠ ʠʣʠ ʜʨʫʛʠʭ 

ʧʨʦʠʩʰʝʜʰʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʩʦʙʳʪʠʡ 

ʣʠʙʦ ʠʭ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ. 

ʅʘʧʨʠʤʝʨ, ʥʝʩʦʤʥʝʥʥʦ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷ-

ʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʨʛʘʥʠʟʘ-

ʮʠʠ. ʅʦ ʢʘʢ ʠʟʤʝʨʠʪʴ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ? ʏʪʦ ʷʚʣʷʝʪʩʷ 

ʢʣʶʯʝʚʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ? 

ʆʙʴʝʤ ʧʨʦʜʘʞ - ʜʦʣʷ ʨʳʥʢʘ? ɼʦʭʦʜ ʦʪ ʮʝʣʝʚʳʭ 

ʨʳʥʢʦʚ? ɸ ʤʦʞʝʪ ʙʳʪʴ, ʜʦʭʦʜ ʦʪ ʦʜʥʦʛʦ ʢʣʠʝʥʪʘ? 

ʏʪʦʙʳ ʵʪʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʤʦʞʥʦ ʙʳʣʦ ʫʧʨʘʚʣʷʪʴ, 

ʜʦʣʞʥʳ ʦʧʨʝʜʝʣʷʪʴʩʷ ʥʝ ʪʦʣʴʢʦ çʧʨʦʰʣʳʝè ʜʦʩʪʠ-

ʞʝʥʠʷ, ʥʦ ʠ ʮʝʣʝʚʦʡ ʨʝʟʫʣʴʪʘʪ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʚʨʝʤʝʥʥʦʡ ʬʨʘʢʪʘʣ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ. 

ɹʫʭʛʘʣʪʝʨ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʪʜʝʣʘ ʠ ʦʪʜʝʣʘ ʧʨʦ-

ʜʘʞ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʜʘʶʪ ʩʚʝʜʝʥʠʷ ʧʦ ʧʣʘʪʝʞʝʩʧʦ-

ʩʦʙʥʦʩʪʠ ʜʘʥʥʦʛʦ ʢʣʠʝʥʪʘ, ʩʦʩʪʦʷʥʠʠ ʨʘʩʯʝʪʦʚ ʩ 

ʥʠʤ ʧʦ ʧʨʦʰʣʳʤ ʧʨʦʜʘʞʘʤ. 

ʉʠʩʪʝʤʘʪʠʟʘʮʠʷ ʠ ʥʘʢʦʧʣʝʥʠʝ ʜʘʥʥʳʭ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʚʳʙʦʨ ʤʝʪʦʜʠʢʠ 

ʫʧʦʨʷʜʦʯʝʥʥʦʛʦ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʦʪʨʘʞʝʥʠʷ ʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚ ʫʯʝʪʥʳʭ ʨʝʛʠʩʪʨʘʭ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʬʘʢʪʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʞʠʟʥʠ ʠ 

ʜʨʫʛʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʩʦʙʳʪʠʡ. 

ɸʥʘʣʠʟ. ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʟʘʜʘʯ 

ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʦʪʯʝʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʚʳʷʚʣʝʥʠʝ 

ʝʝ ʚʟʘʠʤʦʩʚʷʟʠ (ʜʝʩʢʨʠʧʮʠʠ) ʩ ʜʨʫʛʠʤʠ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠ ʟʥʘʯʠʤʳʤʠ ʩʦʙʳʪʠʷʤʠ ʠ ʩʠʪʫʘʮʠʷʤʠ ʩ ʮʝʣʴʶ 

ʙʦʣʝʝ ʘʜʝʢʚʘʪʥʦʛʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʦʪʯʝʪʥʦʡ ʠʥ-

ʬʦʨʤʘʮʠʠ. 

ʅʘʧʨʠʤʝʨ, ʦʪʯʝʪʳ ʦ ʧʨʦʜʘʞʘʭ ʜʦʣʞʥʳ ʚʳʛʣʷ-

ʜʝʪʴ ʩʦʚʝʨʰʝʥʥʦ ʧʦ-ʨʘʟʥʦʤʫ, ʢʦʛʜʘ ʦʥʠ ʧʨʝʜʦʩʪʘʚ-

ʣʷʶʪʩʷ ʢʦʤʤʝʨʯʝʩʢʦʤʫ, ʬʠʥʘʥʩʦʚʦʤʫ, ʠʩʧʦʣʥʠ-

ʪʝʣʴʥʦʤʫ ʜʠʨʝʢʪʦʨʫ ʠʣʠ ʨʫʢʦʚʦʜʠʪʝʣʶ ʦʪʜʝʣʘ ʧʨʦ-

ʜʘʞ. ʊʘʢ, ʚ ʦʜʥʦʤ ʠʟ ʵʪʠʭ ʦʪʯʝʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʩʨʘʚ-

ʥʝʥʠʝ ʩ ʢʦʥʢʫʨʝʥʪʘʤʠ, ʚ ʜʨʫʛʦʤ - ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝ-

ʥʠʷ çʩʨʝʜʥʝʨʳʥʦʯʥʳʭè ʮʝʥ, ʚ ʪʨʝʪʴʝʤ (ʚ ʫʩʣʦʚʠʷʭ 

ɺʊʆ) - ʜʠʥʘʤʠʢʘ ʢʫʨʩʘ ʜʦʣʣʘʨʘ. ʀ ʦʧʷʪʴ ʞʝ ʵʪʠ ʜʘʥ-

ʥʳʝ ʢʪʦ-ʪʦ ʜʦʣʞʝʥ ʩʦʙʨʘʪʴ, ʠʟʤʝʨʠʪʴ ʠ ʧʦʜʛʦʪʦ-

ʚʠʪʴ. ɼʣʷ ʵʪʦʛʦ ʧʨʠ ʧʨʠʚʷʟʢʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦ-

ʜʫʢʪʘ ʢʦʥʢʨʝʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʵʪʠ ʧʨʦʙʣʝʤʳ 

ʜʦʣʞʥʳ ʙʳʪʴ ʨʝʰʝʥʳ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯʠ 

ʧʨʦʛʨʘʤʤʠʩʪʘʤ. 

ʇʦʜʛʦʪʦʚʢʘ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ. 

ʎʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʩʦʛʣʘʩʦʚʘʥʠʝ ʫʯʝʪʥʳʭ ʠ/ʠʣʠ 

ʧʣʘʥʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʣʦʛʠʯʝ-

ʩʢʠ ʩʚʷʟʘʥʥʦʡ ʠ ʦʙʦʩʥʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʚʢʣʶ-

ʯʘʷ, ʝʩʣʠ ʵʪʦ ʫʤʝʩʪʥʦ, ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠ ʧʨʦʛʥʦʟʥʳʝ 

ʟʘʢʣʶʯʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʵʪʠʭ ʜʘʥʥʳʭ. 

ʅʫ, ʵʪʦ ʥʝ ʩʣʦʞʥʦ - ʥʘʧʨʠʤʝʨ, ʢʘʢʠʝ, ʢʦʛʜʘ ʠ 

ʢʦʤʫ ʥʫʞʥʦ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʦʪʯʝʪʳ. ʅʝ ʩʣʫʯʘʡʥʦ 

ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʦʪʯʝʪʥʦʡ ʩʠʩʪʝʤʳ 

ʦʨʛʘʥʠʟʘʮʠʠ ʦʯʝʥʴ ʪʦʯʥʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʢʘʯʝʩʪʚʦ ʝʝ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ. 

ʆʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ. ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ 

çʩʳʨʦʡè ʠʣʠ ʧʦʜʛʦʪʦʚʣʝʥʥʦʡ ʦʩʤʳʩʣʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʤʫ ʟʚʝʥʫ ʠ ʜʨʫʛʠʤ 

ʧʦʪʨʝʙʠʪʝʣʷʤ ʜʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʚʥʝʰʥʝʛʦ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʤ ʟʚʝʥʦʤ ʚ ʵʪʦʤ ʧʫʥʢʪʝ ʷʚʣʷʝʪʩʷ 

ʦʩʤʳʩʣʝʥʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ, ʪʘʢ ʢʘʢ ʦʙʤʝʥ ʙʝʩ-

ʩʤʳʩʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʙʝʩʩʤʳʩʣʝʥʝʥ (ʧʨʦʩʪʠʪʝ 

ʟʘ ʪʘʚʪʦʣʦʛʠʶ). 

ʉʣʝʜʫʶʱʠʡ ʚʦʧʨʦʩ, ʢʦʪʦʨʳʡ ʥʫʞʥʦ ʨʝʰʠʪʴ: 

ʦʪʢʫʜʘ ʚʟʷʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʬʘʢʪʘʭ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʞʠʟʥʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʦʤ ʫʯʝʪʝ? ʉʨʘʟʫ ʧʦʜʯʝʨʢʥʝʤ, ʯʪʦ ʧʨʠʚʝʜʝʥ-

ʥʳʝ ʥʠʞʝ ʧʝʨʝʯʥʠ ʥʝ ʙʫʜʫʪ ʠʩʯʝʨʧʳʚʘʶʱʠʤʠ, ʥʦ 

ʦʥʠ ʚʧʦʣʥʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳ ʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʨʠʩʫʥʦʢ 1). 

ɿʜʝʩʴ ʫʤʝʩʪʥʦ ʧʦʷʩʥʠʪʴ, ʧʦʯʝʤʫ ʤʳ ʛʦʚʦʨʠʤ ʦ 

ʩʠʩʪʝʤʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʫʯʝʪʝ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʂʣʘʩʩʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʫʯʝʪʘ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʛʝʥʪʘ 
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ʆʙʦʩʥʦʚʘʥʠʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝ-

ʰʝʥʠʡ 
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ʉʠʩʪʝʤʘ (ʦʪ ʜʨ. ʛʨʝʯ. - çʩʦʯʝʪʘʥʠʝè) - 

ʤʥʦʞʝʩʪʚʦ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʦʙʦʩʦʙ-

ʣʝʥʥʦʝ ʦʪ ʩʨʝʜʳ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʝʝ ʩ ʥʝʡ, ʢʘʢ 

ʮʝʣʦʝ [8]. ɺʦʧʨʦʩ ʚ ʪʦʤ, ʯʪʦ ʩʠʩʪʝʤʥʳʤ ʫʯʝʪʦʤ ʚ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʙʫʭʛʘʣʪʝʨʩʢʦʡ ʩʨʝʜʝ ʷʚʣʷʝʪʩʷ 

ʙʫʭʛʘʣʪʝʨʩʢʠʡ ʬʠʥʘʥʩʦʚʳʡ ʫʯʝʪ, ʪʘʢ ʢʘʢ ʵʪʦʪ ʚʠʜ 

ʫʯʝʪʘ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ, ʠʥ-

ʬʦʨʤʘʮʠʷ ʩʠʩʪʝʤʥʦ (ʧʦʩʨʝʜʩʪʚʦʤ ʩʧʣʦʰʥʦʛʦ ʜʦʢʫ-

ʤʝʥʪʠʨʦʚʘʥʠʷ) ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʨʝʛʠʩʪʨʘʭ ʠ ʦʪʨʘʞʘ-

ʝʪʩʷ ʚ ʦʪʯʝʪʥʦʩʪʠ. ʅʦ ʟʘʤʝʪʠʤ, ʯʪʦ ʚ ʬʦʨʤʘʣʠʟʦʚʘʥ-

ʥʦʤ ʚʠʜʝ, ʠʩʧʦʣʴʟʫʷ ʫʯʝʪʥʳʝ, ʬʠʥʘʥʩʦʚʳʝ, 

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʜʝʩʢʨʠʧʪʦʨʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ 

ʫʯʝʪ ʦʙʲʝʜʠʥʷʝʪ ʚʩʝ ʚʠʜʳ ʫʯʝʪʘ ʚ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʬʠʥʘʥʩʦʚʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴʶ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ (ʨʠʩʫʥʦʢ 2). 

ʆʩʥʦʚʫ ʚʳʙʦʨʘ ʢʦʥʢʨʝʪʥʦʡ ʤʝʪʦʜʦʣʦʛʠʠ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʫʯʝʪʘ ʩʦʩʪʘʚʣʷʶʪ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳʝ ʬʘʢʪʳ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʞʠʟʥʠ ʦʨʛʘʥʠʟʘ-

ʮʠʠ, ʛʝʥʝʨʠʨʫʝʤʳʝ ʩʣʝʜʫʶʱʠʤʠ ʠʩʪʦʯʥʠʢʘʤʠ:  

ʚʥʝʰʥʠʝ ʨʝʛʣʘʤʝʥʪʳ, ʩʪʘʥʜʘʨʪʳ ʠ ʥʦʨʤʳ; 

ʚʥʫʪʨʝʥʥʠʝ (ʢʦʨʧʦʨʘʪʠʚʥʳʝ) ʨʝʛʣʘʤʝʥʪʳ, 

ʩʪʘʥʜʘʨʪʳ ʠ ʪʨʝʙʦʚʘʥʠʷ;  

ʩʪʘʥʜʘʨʪʳ ʠ ʪʨʝʙʦʚʘʥʠʷ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʦʨʛʘʥʠʟʘʮʠʠ. 

 
ʈʠʩʫʥʦʢ 2 ï ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʫʯʝʪʘ 

ʚ ʘʛʨʘʨʥʦʤ ʬʦʨʤʠʨʦʚʘʥʠʠ 

 

ɺʥʝʰʥʠʝ ʩʪʘʥʜʘʨʪʳ (ʥʦʨʤʳ) ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺʦ ʚʥʝʰʥʝʝ ʦʢʨʫʞʝʥʠʝ ʚʭʦʜʷʪ ʠʥʦʛʜʘ ʮʝʣʳʝ 

ʩʠʩʪʝʤʳ ʩʪʘʥʜʘʨʪʦʚ ʠ ʨʝʛʣʘʤʝʥʪʦʚ. ɺ ʨʦʩʩʠʡʩʢʦʡ 

ʧʨʘʢʪʠʢʝ - ʵʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʛʨʘʞʜʘʥʩʢʦʝ ʟʘʢʦʥʦ-

ʜʘʪʝʣʴʩʪʚʦ, ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʷʝʪ ʩʦʙʩʪʚʝʥʥʦ ʦʨʛʘʥʠ-

ʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʳʝ ʬʦʨʤʳ ʢʦʤʤʝʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʠ ʬʦʨʤʳ ʩʜʝʣʦʢ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ 

ʧʨʘʢʪʠʯʝʩʢʠ ʜʣʷ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢ-

ʪʦʚ [2]. ʉʶʜʘ ʞʝ ʚʭʦʜʠʪ: ʙʫʭʛʘʣʪʝʨʩʢʦʝ ʟʘʢʦʥʦʜʘ-

ʪʝʣʴʩʪʚʦ, ʥʘʣʦʛʦʚʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, ʟʘʢʦʥʦʜʘ-

ʪʝʣʴʩʪʚʦ ʦ ʪʨʫʜʝ, ʪʘʤʦʞʝʥʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, ʟʘ-

ʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʦʙ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʠ ʤʥʦʛʠʝ 

ʜʨʫʛʠʝ ʢʦʤʧʦʥʝʥʪʳ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ ʢʦʥʢʨʝʪʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʛʝʥʪʘ ʚ ʢʦʥ-

ʢʨʝʪʥʦʤ ʨʝʛʠʦʥʝ, ʚʢʣʶʯʘʷ ʜʘʞʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ, ʩʦʮʠʘʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʠ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ. 

ʂʨʦʤʝ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʚʦ 

ʚʥʝʰʥʝʝ ʦʢʨʫʞʝʥʠʝ ʚʭʦʜʠʪ ʠ ʤʝʩʪʥʦʝ ʟʘʢʦʥʦʜʘ-

ʪʝʣʴʩʪʚʦ. ʅʘʧʨʠʤʝʨ, ʧʨʘʚʠʣʘ ʚʝʜʝʥʠʷ ʪʦʨʛʦʚʣʠ, 

ʧʨʘʚʠʣʘ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʨʫʞʥʦʡ ʨʝʢʣʘʤʳ ʠ ʤʥʦʛʦʝ 

ʜʨʫʛʦʝ, ʯʪʦ ʩʢʘʟʳʚʘʝʪʩʷ ʢʘʢ ʥʘ ʩʪʦʠʤʦʩʪʥʳʭ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʘʭ ʙʠʟʥʝʩʘ, ʪʘʢ ʠ ʥʘ ʪʝʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ 

ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚ ʫʯʝʪʝ 

ʦʨʛʘʥʠʟʘʮʠʠ. 

ʂʦʨʧʦʨʘʪʠʚʥʳʝ (ʚʥʫʪʨʝʥʥʠʝ) ʩʪʘʥʜʘʨʪʳ ʠ 

ʨʝʛʣʘʤʝʥʪʳ. ʂʦʨʧʦʨʘʪʠʚʥʳʝ ʩʪʘʥʜʘʨʪʳ, ʠʣʠ 

ʢʦʨʧʦʨʘʪʠʚʥʘʷ ʧʦʣʠʪʠʢʘ, ʢʘʢ ʦʙʷʟʘʪʝʣʴʥʳʡ ʜʣʷ 

ʢʘʞʜʦʛʦ ʶʨʠʜʠʯʝʩʢʦʛʦ ʣʠʮʘ ʩʪʘʥʜʘʨʪ ʤʦʛʫʪ ʟʘʪʨʘ-

ʛʠʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʘʩʧʝʢʪʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘ-

ʥʠʟʘʮʠʠ. ɺ ʩʘʤʦʤ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʵʪʦ ʜʝʡʩʪʚʠ-

ʪʝʣʴʥʦ ʢʦʨʧʦʨʘʪʠʚʥʘʷ ʧʦʣʠʪʠʢʘ ʦʨʛʘʥʠʟʘʮʠʠ (ʬʠ-

ʣʦʩʦʬʠʷ ʝʝ ʞʠʟʥʠ), ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴ 

ʘʙʩʦʣʶʪʥʦ ʚʩʝ ʘʩʧʝʢʪʳ ʝʝ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʦʪ ʧʨʘʚʠʣ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʣʘʥʘ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʧʣʘʥʘ ʧʨʦ-

ʜʘʞʠ, ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʣʘʥʘ), ʟʘʢʣʶʯʝʥʠʷ ʜʦʛʦʚʦ-

ʨʦʚ ʠ ʜʨʫʛʠʭ ʩʜʝʣʦʢ ʜʦ ʧʦʣʦʞʝʥʠʡ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʜʠʚʠʜʝʥʜʥʫʶ ʧʦʣʠʪʠʢʫ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʧʝʨʩʦ-

ʥʘʣʘ ʠ ʩʠʩʪʝʤʫ ʝʛʦ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ. 

ʆʯʝʥʴ ʚʘʞʥʦ, ʯʪʦʙʳ ʚ ʵʪʫ ʩʠʩʪʝʤʫ ʩʪʘʥʜʘʨʪʦʚ 

ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʜʝʩʢʨʠʧʪʦʨʥʳʝ 

ʩʪʘʥʜʘʨʪʳ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʧʨʘʚʠʣʘ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ (ʜʝʩʢʨʠʧʪʦʨʳ) ʤʝʞʜʫ ʩʪʨʫʢʪʫʨʥʳʤʠ ʢʦʤ-

ʧʦʥʝʥʪʘʤʠ ʦʨʛʘʥʠʟʘʮʠʠ (ʦʩʦʙʝʥʥʦ ʫʜʘʣʝʥʥʳʤʠ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ). ʉʣʦʞʥʳʝ, ʥʘʧʨʠʤʝʨ, 

ʘʛʨʦʭʦʣʜʠʥʛʦʚʳʝ ʩʪʨʫʢʪʫʨʳ ʦʧʨʝʜʝʣʷʶʪ ʧʨʘʚʠʣʘ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʤʘʪʝʨʠʘʣʴʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʟʘʧʘʩʦʚ ʠ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʨʠʝʤ ʠ ʧʝʨʝʜʘʯʫ 

ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʤʝʞʜʫ ʘʛʝʥʪʘʤʠʘʛʨʦʭʦʣʜʠʥʛʘ, 

ʧʦʣʦʞʝʥʠʷ ʫʯʝʪʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʯʘʩʪʠ 

ʆʨʛʘʥ ʫʧʨʘʚʣʝʥʠʷ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʛʝʥʪʘ 

ʘʛʨʘʨʥʦʛʦ ʨʳʥʢʘ 

ʀʥʬʦʨʤʘʮʠʷ 

ʦ ʨʝʩʫʨʩʘʭ 

ʀʥʬʦʨʤʘʮʠʷ 

ʦ ʧʦʪʨʝʙʠʪʝʣʴ-

ʩʢʦʤ ʩʧʨʦʩʝ 

ʇʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʳʝ ʧʣʘʥʳ, ʭʦʟʨʘʩ-

ʯʝʪʥʳʝ ʟʘʜʘʥʠʷ, ʢʦʨ-

ʨʝʢʪʠʨʫʶʱʠʝ ʜʝʡ-

ʩʪʚʠʷ 

ʀʥʬʦʨʤʘʮʠʷ 

ʦ ʚʳʧʦʣʥʝʥʠʠ 

ʧʣʘʥʦʚ, ʭʦʟʨʘʩʯʝʪʥʳʭ 

ʟʘʜʘʥʠʡ ʮʝʥʪʨʦʚ ʚʦʟ-

ʥʠʢʥʦʚʝʥʠʷ ʟʘʪʨʘʪ 

ʉʳ-

ʨʴʝ  

ɻʦʪʦʚʘʷ ʘʛʨʘʨʥʘʷ ʧʨʦʜʫʢ-

ʮʠʷ 

ʠ ʧʨʦʜʫʢʮʠʷ ʝʝ ʧʝʨʝʨʘ-

ʙʦʪʢʠ 
ʈʳʥʦʢ ʤʘʪʝʨʠʘʣʴʥʦ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ 

ʈʳʥʦʢ ʧʨʦʜʦʚʦʣʴ-

ʩʪʚʠʷ 

ʠ ʘʛʨʘʨʥʦʛʦ ʩʳʨʴʷ 

ʆʙʲʝʢʪ 

ʫʧʨʘʚʣʝʥʠʷ 
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ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʫʯʝʪʘ, ʧʨʘʚʠʣʘ 

ʢʦʥʩʦʣʠʜʘʮʠʠ ʙʫʭʛʘʣʪʝʨʩʢʦʡ (ʬʠʥʘʥʩʦʚʦʡ) ʦʪʯʝʪ-

ʥʦʩʪʠ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʘʚʠʣʘ ʚʝʜʝʥʠʷ ʬʠʥʘʥʩʦ-

ʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʚ ʢʘʞʜʦʤ ʠʟ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʘʛʨʦ-

ʭʦʣʜʠʥʛʘ, ʩʪʘʥʜʘʨʪʳ ʥʘ ʢʦʜʠʨʦʚʘʥʠʝ ʠ ʦʙʤʝʥ ʙʘ-

ʟʘʤʠ ʜʘʥʥʳʭʚʥʫʪʨʠ ʘʛʨʦʭʦʣʜʠʥʛʘ. 

ʉʶʜʘ ʞʝ ʚʭʦʜʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʘʥʜʘʨ-

ʪʦʚ ʠ ʨʝʛʣʘʤʝʥʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʢʘʯʝ-

ʩʪʚʦʤ, ʠ ʚʳʪʝʢʘʶʱʠʝ ʠʟ ʪʨʝʙʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʢʘʯʝ-

ʩʪʚʘ ʩʪʘʥʜʘʨʪʳ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʙʠʟʥʝʩʘ - ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ 

ʩʢʣʘʜʘʤʠ, ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʠ ʧʨʠʝʤʥʳʤʠ ʩʣʫʞʙʘʤʠ, 

ʧʦʣʫʯʘʪʝʣʝʤ ʠ ʧʦʩʪʘʚʱʠʢʦʤ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ. ʂ ʜʘʥ-

ʥʦʡ ʛʨʫʧʧʝ ʤʦʛʫʪ ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞ-

ʤʝʥʪʘ ʢʘʯʝʩʪʚʘ (ʉʄʂ), ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʩʘ-

ʤʦʩʪʦʷʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʣʠ ʧʦʩʨʝʜʥʠʢʘʤʠ 

(ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ ʠʥʩʪʠʪʫʪʘʤʠ, ʘʫʜʠ-

ʪʦʨʩʢʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠ ʪ. ʧ.) ʠ ʜʨʫʛʠʭ ʘʥʘʣʦʛʠʯ-

ʥʳʭ ʩʪʘʥʜʘʨʪʦʚ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʪʨʝʙʫʶʪ ʧʨʠʤʝʥʝ-

ʥʠʷ ʢ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʥʢʨʝʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʭʦʪʷ 

ʩʘʤʠ ʧʦ ʩʝʙʝ ʦʪʥʦʩʷʪʩʷ ʢ ʛʨʫʧʧʝ, ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʚʥʝʰʥʝʝ ʦʢʨʫʞʝʥʠʝ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʥʘʰʝʡ 

ʩʪʨʘʥʝ ʤʥʦʛʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʨʝʤʷʪʩʷ ʚʳʧʫʩʢʘʪʴ 

ʩʚʦʶ ʧʨʦʜʫʢʮʠʶ ʧʦʜ ʟʥʘʢʦʤ ʢʘʯʝʩʪʚʘ çɻʆʉʊè. 

ɿʘʢʣʶʯʘʶʪ ʜʦʛʦʚʦʨʘ ʥʘ ʩʝʨʪʠʬʠʢʘʮʠʶ ʧʨʦʜʫʢʮʠʠ, 

ʯʝʤ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʶʪ ʩʧʨʦʩ ʥʘʩʝʣʝʥʠʷ. 

ʉʪʘʥʜʘʨʪʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʪʝʭʥʦʣʦʛʠʷʭ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. ʂ ʛʨʫʧʧʝ ʩʪʘʥʜʘʨʪʦʚ ʥʘ 

ʪʝʭʥʦʣʦʛʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠʣʠ ʚ ʦʙʱʝʤ ʩʤʳʩʣʝ 

ʩʪʘʥʜʘʨʪʦʚ ʥʘ ʙʠʟʥʝʩ-ʧʨʘʢʪʠʢʠ ʦʪʥʦʩʷʪʩʷ ʩʪʘʥ-

ʜʘʨʪʳ ʩʠʩʪʝʤ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ (ʥʘʧʨʠʤʝʨ, ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʠʝ ʢʘʨʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ 

ʢʫʣʴʪʫʨ ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ ʠʣʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʪ-

ʜʝʣʴʥʳʭ ʚʠʜʦʚ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ), ʩʪʘʥ-

ʜʘʨʪʳ ʣʦʛʠʩʪʠʢʠ (ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʘʤʠ), ʩʪʘʥʜʘʨʪʳ 

ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʩʠʩʪʝʤʳ ʟʘʢʫʧʦʢ ʠ, ʥʘʧʨʠʤʝʨ, ʪʨʝ-

ʙʦʚʘʥʠʷ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʜʘʞʘʤʠ ʛʦ-

ʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʨʘʙʦʪ ʠ ʫʩʣʫʛ. 

ʂ ʵʪʦʡ ʞʝ ʢʘʪʝʛʦʨʠʠ ʦʪʥʦʩʷʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʝ 

ʦʪʨʘʩʣʝʚʳʝ ʩʠʩʪʝʤʳ ʩʪʘʥʜʘʨʪʦʚ, ʧʨʠʥʷʪʳʝ ʜʣʷ ʥʝ-

ʢʦʪʦʨʳʭ ʚʠʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚ, ʥʘʧʨʠʤʝʨ: ʚʩʧʦʤʦʛʘ-

ʪʝʣʴʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ, ʚʦʜʦ-

ʩʥʘʙʞʝʥʠʝ, ʨʘʙʦʪʘ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʧʘʨʢʘ ʠ ʪ. 

ʧ.), ʧʦʜʩʦʙʥʦʝ ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ (ʤʷʩʦ-

ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʡ ʮʝʭ, ʢʦʥʩʝʨʚʥʳʡ ʮʝʭ, ʢʠʨ-

ʧʠʯʥʦ-ʯʝʨʝʧʠʯʥʳʡ ʮʝʭ ʠ ʪ. ʧ.), ʨʘʙʦʪʘ ʩ ʷʜʦʭʠʤʠʢʘ-

ʪʘʤʠ ʠ ʦʧʘʩʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ 

ʦʪʥʝʩʝʥʳ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʠ ʢ ʚʥʝʰʥʝʤʫ 

ʦʢʨʫʞʝʥʠʶ. 

ʂʨʦʤʝ ʩʪʘʥʜʘʨʪʦʚ, ʢ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ 

ʠ ʩʣʦʞʠʚʰʠʝʩʷ ʦʪʨʘʩʣʝʚʳʝ ʙʠʟʥʝʩ-ʧʨʘʢʪʠʢʠ, ʭʦʪʷ, 

ʚʦʟʤʦʞʥʦ, ʠ ʥʝ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʝ ʚ ʚʠʜʝ ʩʪʘʥʜʘʨ-

ʪʦʚ, ʘ ʪʘʢʞʝ ʩʧʝʮʠʬʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʧʨʠʤʝʥʷʝʤʳʤʠ ʪʝʭʥʠʢʦʡ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, 

ʥʘʣʠʯʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠ ʧʦʤʝʱʝʥʠʷʤʠ. 

ɺʳʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʦʚʨʝʤʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʘʛʝʥʪʳ 

ʨʳʥʢʘ ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪ ʩʠʩʪʝʤʫ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʦʛʦ ʫʯʝʪʘ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʠ 

ʚʥʝʰʥʠʭ ʩʪʘʥʜʘʨʪʘʭ ʠ ʨʝʛʣʘʤʝʥʪʘʭ, ʨʝʛʫʣʠʨʫʶʱʠʭ 

ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʴ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʝʪʦʜʦʣʦʛʠʷ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʫʯʝʪʘ ʚ ʫʩʣʦʚʠʷʭ 

ʜʠʥʘʤʠʯʥʦ ʠʟʤʝʥʷʶʱʝʡʩʷ ʨʳʥʦʯʥʦʡ ʩʨʝʜʳ ʭʦʟʷʡ-

ʩʪʚʦʚʘʥʠʷ ʜʦʣʞʥʘ ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʦʚʘʪʴʩʷ, 

ʧʨʠʩʧʦʩʘʙʣʠʚʘʪʴʩʷ, ʯʪʦʙʳ ʘʜʝʢʚʘʪʥʦ ʦʪʚʝʯʘʪʴ ʥʦ-

ʚʳʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ 

ʦʪʥʦʰʝʥʠʷʤ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʚʦʧʨʦʩʳ ʫʧʨʘʚʣʝʥʠʷ ʢʨʝʜʠʪʥʳʤʠ ʨʠʩʢʘʤʠ ʙʘʥʢʦʚʩʢʦʛʦ ʩʝʢʪʦʨʘ ʠ ʧʦʢʘ-

ʟʘʥʦ, ʯʪʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʩʥʦʚʥʳʝ ʧʦʭʦʜʳ ʢ ʫʧʨʘʚʣʝʥʠʶ ʪʘʢʠʤʠ ʨʠʩʢʘʤʠ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʤʝʞ-

ʜʫʥʘʨʦʜʥʳʭ ʥʦʨʤʘʭ ʙʘʥʢʦʚʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʥʘʜʟʦʨʘ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʭ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʟʜʘʥʠʝ 

ʨʝʟʝʨʚʦʚ ʥʘ ʧʦʢʨʳʪʠʝ ʫʙʳʪʢʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʠʜʘʤʠ ʦʧʝʨʘʮʠʡ ʙʘʥʢʘ, ʤʦʥʠʪʦʨʠʥʛ ʢʘʯʝʩʪʚʘ ʢʨʝʜʠʪʥʦʛʦ 

ʧʦʨʪʬʝʣʷ, ʢʦʥʪʨʦʣʴ ʢʨʠʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʨʘʟʨʝʟʝ ʚʠʜʦʚ ʨʠʩʢʘ, ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʙʘʥʢʘ. ʇʨʦ-

ʘʥʘʣʠʟʠʨʦʚʘʥ ʫʨʦʚʝʥʴ ʢʨʝʜʠʪʥʳʭ ʨʠʩʢʦʚ ʚ ʙʘʥʢʦʚʩʢʦʤ ʩʝʢʪʦʨʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʫʨʦʚʝʥʴ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ 

ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʥʘʨʘʩʪʘʥʠʠ ʢʨʝʜʠʪʥʳʭ ʨʠʩʢʦʚ ʚ ʙʘʥʢʦʚʩʢʦʤ ʩʝʢʪʦʨʝ ʈʦʩʩʠʠ ʠ ʚʦʟʨʘʩʪʘʥʠʠ ʟʥʘʯʠʤʦʩʪʠ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʪʘʢʠʤʠ ʨʠʩʢʘʤʠ.  

Abstract 

The article analyses issues of credit risk management of the banking sector and shown that in modern condi-

tions the main approaches to managing such risks are based on international standards of banking regulation and 

supervision, calling for the formation of the creation of reserves to cover losses in accordance with the types of 

the Bank's operations, monitoring the quality of credit portfolio, monitoring of critical indicators in terms of risks, 

the most characteristic for the Bank. Analyzed credit risks in the banking sector, including the level of their con-

centration and concluded that the increase in credit risks in the Russian banking sector and the increasing im-

portance of the management of these risks.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʙʘʥʢʘ, ʙʘʥʢʦʚʩʢʠʝ ʨʠʩʢʠ, ʢʨʝʜʠʪʥʳʡ ʨʠʩʢ, ʩʠʩʪʝʤʝ 

ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʠ ʢʘʧʠʪʘʣʦʤ. 

Keywords. Economic safety of Bank, banking risks, credit risk, risk management and capital. 

 

ɺʚʝʜʝʥʠʝ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʢʨʝʜʠʪ-

ʥʳʤʠ ʨʠʩʢʘʤʠ ʚ ʙʘʥʢʦʚʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʩʣʦʚ-

ʣʝʥʘ ʟʥʘʯʠʤʦʩʪʴʶ ʙʘʩʢʩʢʠʭ ʫʩʣʫʛ ʚ ʵʢʦʥʦʤʠʢʝ. ɹʘ-

ʟʦʚʳʤʠ ʦʧʝʨʘʮʠʷʤʠ ʙʘʥʢʦʚ ʚʳʩʪʫʧʘʶʪ ʜʝʧʦʟʠʪ-

ʥʳʝ, ʢʨʝʜʠʪʥʳʝ ʠ ʨʘʩʯʸʪʥʦ-ʧʣʘʪʝʞʥʳʝ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪ ʩʪʘʙʠʣʴʥʦʛʦ, ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ 

ʙʝʟʦʧʘʩʥʦʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʘʥʥʳʭ ʦʧʝʨʘʮʠʡ ʟʘʚʠ-

ʩʠʪ ʫʩʪʦʡʯʠʚʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʢʘʢ ʬʠʥʘʥʩʦʚʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʵʢʦʥʦʤʠʢʠ, ʪʘʢ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. ʅʘ ʬʦʥʝ ʦʙʱʝʡ ʟʥʘʯʠʤʦʩʪʠ ʚʦ-

ʧʨʦʩʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʙʘʥʢʦʚʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʦʩʦʙʦʝ ʟʚʫʯʘʥʠʝ ʧʨʠʦʙʨʝʪʘʶʪ ʘʩʧʝʢʪʳ ʫʧʨʘʚʣʝʥʠʷ 

ʢʨʝʜʠʪʥʳʤʠ ʨʠʩʢʘʤʠ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ, ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ ʚʣʘʜʝʣʴʮʝʚ ʙʘʥʢʦʚʩʢʠʭ ʜʝʧʦʟʠʪʦʚ (ʥʝʬʠʥʘʥʩʦ-
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ʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ), ʧʦʩʢʦʣʴʢʫ ʙʦ-

ʣʝʝ 80% ʙʘʥʢʦʚʩʢʠʭ ʧʘʩʩʠʚʦʚ ʩʦʩʪʘʚʣʷʶʪ ʠʤʝʥʥʦ 

ʪʘʢʠʝ ʧʨʠʚʣʝʯʸʥʥʳʝ ʠʩʪʦʯʥʠʢʠ, ʘ  ʜʨʫʛʦʡ, ï ʚʘʞʥʦ-

ʩʪʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠ-

ʩʪʝʤʳ ʘʣʣʦʢʘʮʠʠ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʚ ʵʢʦʥʦ-

ʤʠʢʝ, ʪ.ʝ. ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʥʦ ʩʚʦʙʦʜʥʳʭ 

ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʮʝʣʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟ-

ʚʠʪʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʢʨʝʜʠʪʦʚ ʠ ʜʨʫ-

ʛʠʭ ʬʦʨʤ ʜʦʣʛʦʚʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ.  

ɺ ʵʪʦʡ ʩʚʷʟʠ ʮʝʣʴʶ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʫʧʨʘʚʣʝʥʠʶ ʢʨʝʜʠʪʥʳʤʠ 

ʨʠʩʢʘʤʠ ʙʘʥʢʦʚʩʢʦʛʦ ʩʝʢʪʦʨʘ. ɿʘʜʘʯʠ ʩʪʘʪʴʠ: ʘʥʘ-

ʣʠʟ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʙʘʥʢʦʚʩʢʠʤʠ ʨʠʩʢʘʤʠ, 

ʦʙʦʙʱʝʥʠʝ  ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʢʨʝʜʠʪʥʳʭ ʨʠʩʢʦʚ, 

ʨʘʩʩʤʦʪʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʫʧʨʘʚʣʝ-

ʥʠʶ ʢʨʝʜʠʪʥʳʤʠ ʨʠʩʢʘʤʠ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʳʩʪʫʧʘʝʪ ʩʠʩʪʝʤʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʙʘʥʢʦʚʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ï 

ʫʧʨʘʚʣʝʥʠʝ ʢʨʝʜʠʪʥʳʤʠ ʨʠʩʢʘʤʠ ʙʘʥʢʦʚʩʢʦʛʦ ʩʝʢ-

ʪʦʨʘ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʚʳʩʦʢʦʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʜʝ-

ʥʝʞʥʳʭ ʦʪʥʦʰʝʥʠʷʭ ʨʠʩʢ ï ɻ ʪʦ ʥʝʦʪʲʝʤʣʝʤʘʷ ʯʘʩʪʴ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʡ ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʡ ʩʠʩʪʝʤʳ. ʇʦʜʭʦʜʳ ʢ ʪʨʘʢʪʦʚʢʝ ʠ ʫʧʨʘʚʣʝʥʠʶ 

ʙʘʥʢʦʚʩʢʠʤʠ ʨʠʩʢʘʤʠ ʜʦʣʞʥʳ ʬʦʨʤʠʨʦʚʘʪʴ ʥʘ ʦʩ-

ʥʦʚʝ ʙʦʣʝʝ ʦʙʱʝʛʦ ʧʦʥʷʪʠʷ ï ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʙʝʟ-

ʦʧʘʩʥʦʩʪʴ ʙʘʥʢʘ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʵʢʦ-

ʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʙʘʥʢʘ ʦʙʫʩʣʦʚʣʝʥʘ ʩʧʝ-

ʮʠʬʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʦʤ ʙʘʥʢʦʚʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʢʦʛʜʘ ʫʛʨʦʟʘ ʵʢʦ-

ʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʙʘʥʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-

ʙʦʡ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʦʧʘʩʥʦʩʪʴ ʢʘʢ ʜʣʷ ʝʛʦ ʢʣʠʝʥ-

ʪʦʚ, ʢʦʥʪʨʘʛʝʥʪʦʚ, ʪʘʢ ʠ ʜʣʷ ʚʩʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. ʅʝ ʩʣʫʯʘʡʥʦ ʚ ʧʝʨʠʦʜ ʢʨʠʟʠʩʥʳʭ 

ʷʚʣʝʥʠʡ ʥʘ ʬʠʥʘʥʩʦʚʦʤ ʨʳʥʢʝ ʤʝʭʘʥʠʟʤʳ ʧʦʜ-

ʜʝʨʞʢʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʨʠʤʝʥʷʶʪʩʷ ʢ ʙʘʥʢʦʚʩʢʦʤʫ 

ʩʝʢʪʦʨʫ ʩ ʮʝʣʴʶ ʧʦʜʜʝʨʞʘʥʠʷ ʝʛʦ ʣʠʢʚʠʜʥʦʩʪʠ. 

ʉʫʱʝʩʪʚʝʥʥʦʩʪʴ ʚʦʧʨʦʩʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʙʘʥʢʦʚ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʩʦʚʦ-

ʢʫʧʥʦʩʪʠ ʤʝʨ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʛʦ ʠ ʥʘʜʟʦʨʥʦʛʦ ʝʸ. ʂ 

ʪʘʢʠʤ ʤʝʨʘʤ ʦʪʥʦʩʷʪʩʷ ʣʠʮʝʥʟʠʨʦʚʘʥʠʝ ʙʘʥʢʦʚ-

ʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʫʩʪʘʥʦʚʣʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʘ-

ʧʠʪʘʣʫ ʙʘʥʢʘ, ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʷʟʘʪʝʣʴʥʳʭ ʵʢʦʥʦʤʠ-

ʯʝʩʢʠʭ ʥʦʨʤʘʪʠʚʦʚ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʘʩ-

ʧʝʢʪʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʘʥʢʘ, ʤʦʥʠʪʦʨʠʥʛ ʨʠʩʢʦʚ 

ʙʘʥʢʦʚʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʨʷʜ ʜʨʫʛʠʭ. 

ɺ ʧʨʦʮʝʩʩʝ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʘʥʢʠ ʩʪʘʣʢʠ-

ʚʘʶʪʩʷ ʩ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʨʠʩʢʦʚ, 

ʦʪʣʠʯʘʶʱʠʭʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʤʝʩʪʦʤ ʠ ʚʨʝʤʝʥʝʤ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʚʥʝʰʥʠʤʠ ʠ ʚʥʫʪʨʝʥʥʠʤʠ ʬʘʢʪʦ-

ʨʘʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʠʭ ʫʨʦʚʝʥʴ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʥʘ ʩʧʦʩʦʙʳ ʠʭ ʘʥʘʣʠʟʘ, ʤʝʪʦʜʳ ʠʭ ʦʧʠʩʘʥʠʷ ʠ ʤʝʨʳ 

ʧʨʝʦʜʦʣʝʥʠʷ ʠ ʠʟʙʝʞʘʥʠʷ. ɺʩʝ ʚʠʜʳ ʨʠʩʢʦʚ ʚʟʘʠʤʦ-

ʩʚʷʟʘʥʳ ʠ ʦʢʘʟʳʚʘʶʪ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʙʘʥʢʘ.  

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʦʜʭʦʜʦʚ ʢ ʢʣʘʩʩʠʬʠ-

ʢʘʮʠʠ  ʙʘʥʢʦʚʩʢʠʭ ʨʠʩʢʦʚ. ʇʨʠ ʥʘʣʠʯʠʠ ʨʘʟʣʠʯʥʳʭ 

ʧʦʜʭʦʜʦʚ  ʚ ʢʨʠʪʝʨʠʷʭ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʙʦʣʴʰʠʥ-

ʩʪʚʦ ʘʚʪʦʨʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʯʠʪʘʶʪ ʢʨʝʜʠʪʥʳʡ ʠ 

ʧʨʦʮʝʥʪʥʳʡ ʨʠʩʢʠ ʦʩʥʦʚʥʳʤʠ ʜʣʷ ʙʘʥʢʦʚ. ɸʥʘʣʠ-

ʟʠʨʫʷ ʧʦʜʭʦʜʳ ʢ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʙʘʥʢʦʚʩʢʠʭ ʨʠʩ-

ʢʦʚ, ʩʣʝʜʫʝʪ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦ-

ʦʙʨʘʟʥʳʤ ʷʚʣʷʝʪʩʷ ʧʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʤʝʪʦ-

ʜʠʢʝ ɹʘʥʢʘ ʈʦʩʩʠʠ, ʢʦʪʦʨʘʷ ʧʨʠʤʝʥʷʝʪʩʷ çʚ ʮʝʣʷʭ 

ʚʳʷʚʣʝʥʠʷ ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʥʘʠʙʦʣʝʝ ʧʦʜ-

ʚʝʨʞʝʥʥʳʭ ʦʪʜʝʣʴʥʳʤ ʚʠʜʘʤ ʨʠʩʢʦʚ, ʘ ʪʘʢʞʝ ʧʦʣʫ-

ʯʝʥʠʷ ʦʮʝʥʦʢ ʧʦʪʝʥʮʠʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦʡ ʜʦʢʘʧʠ-

ʪʘʣʠʟʘʮʠʠè [1]. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʳʤ ʧʦʜʭʦʜʦʤ 

ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʢʘʪʝʛʦʨʠʠ ʨʠʩʢʦʚ, ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʈʠʩʢʠ ʙʘʥʢʦʚʩʢʦʡ ʜʝ̫ʪʝʣɹʥʦʩʪʠ ʧʦ ʤʝʪʦʜʠʢʝ ɹʘʥʢʘ ʈʦʩʩʠʠ

ʂʨʝʜʠʪʥrʡ ʈrʥʦʯʥrʡ
ʈʠʩʢ 

ʣʠʢʚʠʜʥʦʩʪʠ
ʆʧʨʝʘʮʠʦʥʥrʡ

ʈʠʩʢ ʧʦ 

ʚʣʦʞʝʥʠ̫ʤ  ʚ 

ʠʥʩʪʨʫʤʝʥʪr 

ʜʦʣʝʚʦʛʦ ʫʯʘʩʪʠ̫ 

ʚ ʦʨʛʘʥʠʟʘʮʠ̫ʭ 

ʥʝʬʠʥʘʥʩʦʚʦʛʦ 

ʩʝʢʪʦʨʘ 

ʈʠʩʢ ʩʥʠʞʝʥʠ̫ 

ʢʘʯʝʩʪʚʘ 

ʢʨʝʜʠʪʥʦʛʦ 

ʧʦʨʪʬʝʣ̫
ɺʘʣʁʪʥrʡ

ʇʨʦʮʝʥʪʥrʡ

ʌʦʥʜʦʚrʡ

ʈʠʩʢ 

ʥʝʚrʧʦʣʥʝʥʠ̫ 

ʥʦʨʤʘʪʠʚʦʚ 

ʣʠʢʚʠʜʥʦʩʪʠ

ʈʠʩʢ 

ʥʝʩʙʘʣʘʥʩʠʨʦ-

ʚʘʥʥʦʡ 

ʩʪʨʫʢʪʫʨr 

ʘʢʪʠʚʦʚ ʠ 

ʧʘʩʩʠʚʦʚ

ɿʘʚʠʩʠʤʦʩʪɹ ʦʪ 

ʤʝʞʙʘʥʢʦʚʩʢʦʛʦ 

ʨrʥʢʘ

ʇʨʘʚʦʚʦʡ ʨʠʩʢ

ʈʠʩʢ 

ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ

 
ʈʠʩʫʥʦʢ 1 ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʙʘʥʢʦʚʩʢʠʭ ʨʠʩʢʦʚ ʚ ʮʝʣʷʭ ʙʘʥʢʦʚʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʥʘʜʟʦʨʘ 

ʉʯʠʪʘʝʤ ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʚ 

ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʠ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʦ ʟʥʘʯʠʤʦʡ ʚ ʫʧʨʘʚʣʝʥʠʠ ʜʝʷʪʝʣʴʥʦʩʪʴʶ 

ʙʘʥʢʘ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʩʦʙʦʡ ʩʦʚʦ-

ʢʫʧʥʦʩʪʴ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʚ ʦʧʨʝʜʝ-

ʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʥʘʩʪʫʧʣʝʥʠʝ ʨʠʩ-

ʢʦʚʦʛʦ ʩʦʙʳʪʠʷ ʠ ʧʨʠʥʠʤʘʪʴ ʤʝʨʳ ʢ ʩʥʠʞʝʥʠʶ ʩʪʝ-

ʧʝʥʠ ʨʠʩʢʘ ʠʣʠ ʝʛʦ ʧʦʣʥʦʤʫ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ. ɼʘʥ-

ʥʘʷ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʘ ʥʘ ʦʩʥʦʚʝ ʨʘʟʥʳʭ 

ʢʨʠʪʝʨʠʝʚ.  ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʠʜʦʚ ʙʘʥʢʦʚʩʢʠʭ ʨʠʩ-

ʢʦʚ, ʚ ʵʪʦʡ ʩʠʩʪʝʤʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʜʝʣʠʪʴ ʙʣʦʢʠ 
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ʫʧʨʘʚʣʝʥʠʷ ʢʨʝʜʠʪʥʳʤ ʨʠʩʢʦʤ, ʨʠʩʢʦʤ ʥʝʩʙʘʣʘʥ-

ʩʠʨʦʚʘʥʥʦʡ ʣʠʢʚʠʜʥʦʩʪʠ, ʧʨʦʮʝʥʪʥʳʤ, ʦʧʝʨʘʮʠʦʥ-

ʥʳʤ, ʧʦʪʝʨʠ ʜʦʭʦʜʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʢʦʤʧʣʝʢʩʥʳʝ 

ʙʣʦʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʠʩʢʘʤʠ, ʚʦʟʥʠʢʘʶʱʠʤʠ ʚ ʧʨʦ-

ʮʝʩʩʝ ʦʪʜʝʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʨʝ-

ʜʠʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ.  

ɺ ʢʘʪʝʛʦʨʠʷʭ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʨʠʩʢʦʚ ʚ ʢʘʯʝʩʪʚʝ ʦʙʦʩʦʙʣʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠ-

ʩʪʝʤʳ ʬʦʨʤʠʨʫʶʪʩʷ ʧʦʜʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠʥʜʠ-

ʚʠʜʫʘʣʴʥʳʤʠ (ʯʘʩʪʥʳʤʠ) ʨʠʩʢʘʤʠ ʠ ʙʣʦʢ ʫʧʨʘʚʣʝ-

ʥʠʷ ʩʦʚʦʢʫʧʥʳʤʠ ʨʠʩʢʘʤʠ. ʂ ʧʝʨʚʦʡ  ʧʦʜʩʠʩʪʝʤʝ 

ʦʪʥʦʩʷʪʩʷ ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʦʤ ʢʨʝʜʠʪʥʦʡ ʩʜʝʣʢʠ ʠ 

ʜʨʫʛʠʭ ʚʠʜʦʚ ʦʧʝʨʘʮʠʡ ʙʘʥʢʘ, ʘ ʢʦ ʚʪʦʨʦʡ, ï  ʫʧʨʘʚ-

ʣʝʥʠʝ ʨʠʩʢʘʤʠ ʨʘʟʣʠʯʥʳʭ ʧʦʨʪʬʝʣʝʡ ʙʘʥʢʘ: ʢʨʝ-

ʜʠʪʥʦʛʦ, ʪʦʨʛʦʚʦʛʦ, ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ, ʧʨʠʚʣʝʯʝʥ-

ʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʪ.ʜ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʜʭʦʜʳ ʙʘʥʢʦʚ ʢ ʬʦʨʤʠ-

ʨʦʚʘʥʠʶ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʠʥʠʮʠʠʨʦ-

ʚʘʥʳ ɹʘʥʢʦʤ ʈʦʩʩʠʠ ʚ ʨʘʤʢʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ 

ʧʨʘʢʪʠʢʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʙʘʥʢʦʚʩʢʦʛʦ ʩʝʢʪʦʨʘ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʥʦʨʤ ʙʘʥʢʦʚʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʠ ʥʘʜʟʦʨʘ, ï ʵʪʦ ɹʘʟʝʣʴ-II  çʆʙʱʠʝ ʨʝʛʫʣʷʪʠʚʥʳʝ 

ʧʦʜʭʦʜʳ ʢ ʧʦʚʳʰʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʘʥʢʦʚ ʠ ʙʘʥ-

ʢʦʚʩʢʦʛʦ ʩʝʢʪʦʨʘè ʠ ɹʘʟʝʣʴ-III  çʄʝʞʜʫʥʘʨʦʜʥʳʝ 

ʧʦʜʭʦʜʳ ʢ ʦʮʝʥʢʝ, ʩʪʘʥʜʘʨʪʘʤ ʠ ʤʦʥʠʪʦʨʠʥʛ ʨʠʩʢʘ 

ʣʠʢʚʠʜʥʦʩʪʠè. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʋʢʘʟʘʥʠʝʤ ɹʘʥʢʘ 

ʈʦʩʩʠʠ ʦʪ 15 ʘʧʨʝʣʷ 2015 ʛ.  ˉ 3624-ʋ çʆ ʪʨʝʙʦʚʘ-

ʥʠʷʭ ʢ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʠ ʢʘʧʠʪʘʣʦʤ 

ʢʨʝʜʠʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʙʘʥʢʦʚʩʢʦʡ ʛʨʫʧʧʳè [2] 

ʩʦʪʨʫʜʥʠʢʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʦʚ ʜʦʣʞʥʳ ʨʘʟʨʘʙʦ-

ʪʘʪʴ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʥʫʪʨʝʥʥʠʭ ʨʝʛʣʘʤʝʥʪʦʚ, ʦʧʨʝ-

ʜʝʣʷʶʱʠʭ ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ ʠ ʢʘʧʠʪʘʣʦʤ ʚ ʨʘʤ-

ʢʘʭ ʚʥʫʪʨʝʥʥʠʭ ʧʨʦʮʝʜʫʨ ʦʮʝʥʢʠ ʜʦʩʪʘʪʦʯʥʦʩʪʠ ʢʘ-

ʧʠʪʘʣʘ (ɺʇʆɼʂ).  

ʇʫʥʢʪ 1.2 ʋʢʘʟʘʥʠʷ ˉ 3624-ʋ ʛʣʘʩʠʪ: çʉʠ-

ʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʠ ʢʘʧʠʪʘʣʦʤ ʢʨʝʜʠʪʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ (ʙʘʥʢʦʚʩʢʦʡ ʛʨʫʧʧʳ) ʜʦʣʞʥʘ ʦʭʚʘʪʳ-

ʚʘʪʴ ʬʘʢʪʦʨʳ ʢʨʝʜʠʪʥʦʛʦ, ʨʳʥʦʯʥʦʛʦ ʠ ʦʧʝʨʘʮʠʦʥ-

ʥʦʛʦ ʨʠʩʢʦʚ, ʧʦʣʥʦʩʪʴʶ ʥʝ ʫʯʠʪʳʚʘʝʤʳʭ ʚ ʨʘʤʢʘʭ 

ʧʦʨʷʜʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʘʧʠʪʘʣʫ, é ʘ 

ʪʘʢʞʝ ʠʥʳʝ ʟʥʘʯʠʤʳʝ ʨʠʩʢʠ, ʥʘʧʨʠʤʝʨ, ʧʨʦʮʝʥʪ-

ʥʳʡ ʨʠʩʢ ʠ ʨʠʩʢ ʢʦʥʮʝʥʪʨʘʮʠʠè [2, ɻʣʘʚʘ 1, ʧ. 1.2].  

çɺʇʆɼʂ ʢʨʝʜʠʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʣʞʥʳ 

ʚʢʣʶʯʘʪʴ: 

ï ʤʝʪʦʜʳ ʠ ʧʨʦʮʝʜʫʨʳ ʫʧʨʘʚʣʝʥʠʷ ʟʥʘʯʠʤʳʤʠ 

ʨʠʩʢʘʤʠ; 

ï ʤʝʪʦʜʳ ʠ ʧʨʦʮʝʜʫʨʳ ʫʧʨʘʚʣʝʥʠʷ ʢʘʧʠʪʘʣʦʤ, 

ʚʢʣʶʯʘʷ ʦʧʨʝʜʝʣʝʥʠʝ ʧʣʘʥʦʚʦʛʦ (ʮʝʣʝʚʦʛʦ) ʫʨʦʚʥʷ 

ʢʘʧʠʪʘʣʘ, ʪʝʢʫʱʝʡ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʢʘʧʠʪʘʣʝ, ʦʮʝʥʢʫ 

ʜʦʩʪʘʪʦʯʥʦʩʪʠ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʘʧʠʪʘʣʘ ʧʦ ʚʠʜʘʤ 

ʟʥʘʯʠʤʳʭ ʨʠʩʢʦʚ ʠ ʥʘʧʨʘʚʣʝʥʠʷʤ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʢʨʝʜʠʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ; 

ï ʩʠʩʪʝʤʫ ʢʦʥʪʨʦʣʷ ʟʘ ʟʥʘʯʠʤʳʤʠ ʨʠʩʢʘʤʠ, ʜʦ-

ʩʪʘʪʦʯʥʦʩʪʴʶ ʢʘʧʠʪʘʣʘ ʠ ʩʦʙʣʶʜʝʥʠʝʤ ʣʠʤʠʪʦʚ ʧʦ 

ʨʠʩʢʘʤ; 

ï ʦʪʯʝʪʥʦʩʪʴ ʢʨʝʜʠʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʬʦʨʤʠ-

ʨʫʝʤʫʶ ʚ ʨʘʤʢʘʭ ɺʇʆɼʂ; 

ï ʩʠʩʪʝʤʫ ʢʦʥʪʨʦʣʷ ʟʘ ʚʳʧʦʣʥʝʥʠʝʤ ɺʇʆɼʂ ʠ 

ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ; 

ï ʜʦʢʫʤʝʥʪʳ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʝ ʢʨʝʜʠʪʥʦʡ ʦʨ-

ʛʘʥʠʟʘʮʠʝʡ (ʛʦʣʦʚʥʦʡ ʢʨʝʜʠʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʙʘʥ-

ʢʦʚʩʢʦʡ ʛʨʫʧʧʳ)è [2, ʛʣʘʚʘ 2, ʧ. 2.1]. 

ʉ ʫʯʸʪʦʤ ʩʧʝʮʠʬʠʢʠ ʙʘʥʢʦʚʩʢʠʭ ʨʠʩʢʦʚ ʢ ʤʝ-

ʪʦʜʘʤ ʠʭ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʣʝʜʫʶ-

ʱʠʝ: 

ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʟʜʘʥʠʝ ʨʝʟʝʨʚʦʚ ʥʘ ʧʦʢʨʳ-

ʪʠʝ ʫʙʳʪʢʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʠʜʘʤʠ ʦʧʝʨʘʮʠʡ 

ʙʘʥʢʘ (ʥʘʧʨʠʤʝʨ, ʨʝʟʝʨʚʦʚ ʥʘ ʚʦʟʤʦʞʥʳʝ ʧʦʪʝʨʠ ʧʦ 

ʩʩʫʜʘʤ); 

ï ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʮʝʜʫʨ ʧʦʢʨʳʪʠʷ ʧʦʪʝʨʴ ʩʦʙ-

ʩʪʚʝʥʥʳʤ ʢʘʧʠʪʘʣʦʤ ʙʘʥʢʘ;  

ï ʨʘʟʨʘʙʦʪʢʫ ʰʢʘʣʳ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʤʘʨʞʠ 

(ʧʨʦʮʝʥʪʥʦʡ, ʟʘʣʦʛʦʚʦʡ ʠ ʪ.ʜ.), ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʩʪʝ-

ʧʝʥʠ ʨʠʩʢʘ;  

ï ʤʦʥʠʪʦʨʠʥʛ ʢʘʯʝʩʪʚʘ ʢʨʝʜʠʪʥʦʛʦ ʧʦʨʪʬʝʣʷ;  

ï ʢʦʥʪʨʦʣʴ ʢʨʠʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʨʘʟʨʝʟʝ 

ʚʠʜʦʚ ʨʠʩʢʘ, ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʙʘʥʢʘ;  

ï ʜʠʚʝʨʩʠʬʠʢʘʮʠʷ ʦʧʝʨʘʮʠʡ ʩ ʫʯʝʪʦʤ ʬʘʢʪʦ-

ʨʦʚ ʨʠʩʢʘ;  

ï ʣʠʤʠʪʠʨʦʚʘʥʠʝ ʨʠʩʢʦʚʳʭ ʦʧʝʨʘʮʠʠ;  

ï ʭʝʜʞʠʨʦʚʘʥʠʝ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʨʠʩʢʦʚ ʩ ʧʦ-

ʤʦʱʴʶ ʧʨʦʠʟʚʦʜʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

ɺ ʮʝʣʦʤ ʩʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʢʦʤʧʣʝʢʩ-

ʥʳʡ ʤʝʭʘʥʠʟʤ ʟʘʱʠʪʳ ʙʘʥʢʘ ʦʪ ʨʠʩʢʘ ʩʢʣʘʜʳʚʘʝʪʩʷ 

ʠʟ ʪʝʢʫʱʝʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʠʩʢʘ ʠ ʤʝʪʦʜʦʚ ʝʛʦ ʤʠ-

ʥʠʤʠʟʘʮʠʠ. ʇʨʠ ʵʪʦʤ ʧʦʜ ʪʝʢʫʱʠʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ 

ʨʠʩʢʘ ʧʦʥʠʤʘʝʪʩʷ ʦʪʩʣʝʞʠʚʘʥʠʝ ʢʨʠʪʠʯʝʩʢʠʭ ʧʦʢʘ-

ʟʘʪʝʣʝʡ ʠ ʧʨʠʥʷʪʠʝ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ ʦʧʝʨʘʪʠʚʥʳʭ ʨʝ-

ʰʝʥʠʡ ʧʦ ʦʧʝʨʘʮʠʷʤ ʙʘʥʢʘ. 

ʂʨʝʜʠʪʥʳʝ ʦʧʝʨʘʮʠʠ ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʫ ʙʘʥ-

ʢʦʚʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʵʪʦʤʫ  ʢʨʘʡʥʝ ʚʘʞʥʦʡ ʟʘ-

ʜʘʯʝʡ ʜʣʷ ʙʘʥʢʦʚʩʢʦʛʦ ʩʝʢʪʦʨʘ ʚ ʮʝʣʦʤ ʠ ʢʘʞʜʦʛʦ 

ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʛʦ ʙʘʥʢʘ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʬ-

ʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠʤʝʥʥʦ ʢʨʝʜʠʪ-

ʥʳʤʠ ʨʠʩʢʘʤʠ. ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʨʠʩʢʘ ʧʝʨʚʦʥʘ-

ʯʘʣʴʥʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʷʚʣʝʥʠʠ ʦʙʣʘʩʪʝʡ (ʟʦʥ) 

ʨʠʩʢʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʚʳʜʝʣʝʥʳ ʜʣʷ ʢʘʞʜʦʛʦ 

ʚʠʜʘ ʙʘʥʢʦʚʩʢʠʭ ʨʠʩʢʦʚ. ɼʣʷ ʢʨʝʜʠʪʥʦʛʦ ʨʠʩʢʘ ʪʘ-

ʢʠʤʠ ʟʦʥʘʤʠ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ: ʩʥʠʞʝʥʠʝ 

ʫʨʦʚʥʷ ʢʨʝʜʠʪʦʩʧʦʩʦʙʥʦʩʪʠ ʟʘʸʤʱʠʢʘ; ʫʭʫʜʰʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʢʨʝʜʠʪʥʦʛʦ ʧʦʨʪʬʝʣʷ; ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʧʨʦ-

ʩʨʦʯʝʥʥʦʛʦ ʦʩʥʦʚʥʦʛʦ ʜʦʣʛʘ ʣʠʙʦ ʧʨʦʮʝʥʪʥʳʭ ʧʣʘ-

ʪʝʞʝʡ; ʧʦʷʚʣʝʥʠʝ ʧʨʦʙʣʝʤʥʳʭ ʩʩʫʜ; ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʬʘʢʪʦʨʦʚ ʜʝʣʦʚʦʛʦ ʨʠʩʢʘ; ʥʝʥʘʜʸʞʥʦʩʪʴ ʠʩʪʦʯʥʠ-

ʢʦʚ ʧʦʛʘʰʝʥʠʷ ʩʩʫʜʥʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ. 

ɺ ʭʦʜʝ ʦʮʝʥʢʠ ʨʠʩʢʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʯʝʩʪʚʝʥ-

ʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ. ʂʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘ-

ʣʠʟ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʠʩʪʦʯʥʠʢʠ ʠ ʟʦʥʳ ʨʠʩʢʘ, 

ʦʙʦʩʥʦʚʘʪʴ ʩʦʚʦʢʫʧʥʦʩʪʴ ʬʘʢʪʦʨʦʚ ʝʛʦ ʬʦʨʤʠʨʦʚʘ-

ʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ ʪʘʢʦʡ  ʘʥʘʣʠʟ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʢʘʯʝʩʪʚʘ ʢʨʝʜʠʪʥʦʛʦ ʧʦʨʪʬʝʣʷ ʢʦʥʢʨʝʪ-

ʥʦʛʦ ʙʘʥʢʘ, ʘ ʪʘʢʞʝ ʧʨʠ ʦʮʝʥʢʝ ʢʨʝʜʠʪʥʦʛʦ ʨʠʩʢʘ ʚ 

ʮʝʣʦʤ ʧʦ ʙʘʥʢʦʚʩʢʦʤʫ ʩʝʢʪʦʨʫ. ɽʛʦ ʦʙʷʟʘʥ ʧʨʠʤʝ-

ʥʷʪʴ ʢʘʞʜʳʡ ʙʘʥʢ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʦʣʦʞʝʥʠʝʤ 

ɹʘʥʢʘ ʈʦʩʩʠʠ ʦʪ 28 ʠʶʥʷ 2017 ʛ. ˉ 590-ʇ çʆ ʧʦ-

ʨʷʜʢʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʨʝʜʠʪʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ 

ʨʝʟʝʨʚʦʚ ʥʘ ʚʦʟʤʦʞʥʳʝ ʧʦʪʝʨʠ ʧʦ ʩʩʫʜʘʤ, ʩʩʫʜʥʦʡ 

ʠ ʧʨʠʨʘʚʥʝʥʥʦʡ ʢ ʥʝʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠè [3]. ʈʝʟʝʨʚ 

ʬʦʨʤʠʨʫʝʪʩʷ ʧʦ ʢʦʥʢʨʝʪʥʦʡ ʩʩʫʜʝ ʠʣʠ ʧʦ ʧʦʨʪ-

ʬʝʣʶ ʦʜʥʦʨʦʜʥʳʭ ʩʩʫʜ (ʧʦ ʛʨʫʧʧʝ ʩʩʫʜ ʩ ʦʜʥʦʨʦʜ-

ʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ). ʉʨʝʜʩʪʚʘ ʨʝʟʝʨʚʘ ʠʩʧʦʣʴ-

ʟʫʶʪʩʷ ʜʣʷ ʧʦʢʨʳʪʠʷ ʫʙʳʪʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩʦ ʩʧʠʩʘ-

ʥʠʝʤ ʩ ʙʘʣʘʥʩʘ ʙʝʟʥʘʜʝʞʥʦʡ ʠʣʠ ʧʨʠʟʥʘʥʥʦʡ 

ʥʝʨʝʘʣʴʥʦʡ ʜʣʷ ʚʟʳʩʢʘʥʠʷ ʟʘʜʦʣʞʝʥʥʦʩʪʠ. 

ɺ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʧʦʜʭʦʜʝ ʢ ʦʮʝʥʢʝ ʨʠʩʢʘ 
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ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʫʩʣʦʚʥʦ ʥʝʩʢʦʣʴʢʦ ʙʣʦʢʦʚ [4]: (1) 

ʚʳʙʦʨ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʨʠʩʢʘ; (2) ʦʧʨʝʜʝ-

ʣʝʥʠʝ ʜʦʧʫʩʪʠʤʦʛʦ ʜʣʷ ʙʘʥʢʘ ʫʨʦʚʥʷ ʦʪʜʝʣʴʥʳʭ ʚʠ-

ʜʦʚ ʨʠʩʢʘ; (3) ʦʧʨʝʜʝʣʝʥʠʝ ʬʘʢʪʠʯʝʩʢʦʡ ʩʪʝʧʝʥʠ 

ʨʠʩʢʘ ʥʘ ʦʩʥʦʚʝ ʦʪʜʝʣʴʥʳʭ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʨʠʩʢʘ.  

ɺ ʧʨʘʢʪʠʢʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʨʝʜʠʪʥʳʭ ʠʥʩʪʠʪʫ-

ʪʦʚ ʧʨʠ ʦʮʝʥʢʝ ʢʨʝʜʠʪʥʳʭ ʨʠʩʢʦʚ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣ ʢʦʵʬʬʠʮʠʝʥʪʥʳʡ ʤʝʪʦʜ ʘʥʘʣʠʟʘ 

ʧʦʢʘʟʘʪʝʣʝʡ ʩʩʫʜʥʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ. ʉʣʝʜʫʝʪ ʧʦʜ-

ʯʝʨʢʥʫʪʴ, ʯʪʦ ʜʘʥʥʳʝ ʤʝʪʦʜ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʧʨʠʤʝʥʠʤ ʢ ʦʮʝʥʢʝ ʩʦʚʦʢʫʧʥʦʛʦ ʢʨʝʜʠʪʥʦʛʦ ʨʠʩʢʘ 

ʠʣʠ, ʠʥʳʤʠ ʩʣʦʚʘʤʠ, ʨʠʩʢʘ ʢʨʝʜʠʪʥʦʛʦ ʧʦʨʪʬʝʣʷ. 

ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʚʥʷ ʢʨʝʜʠʪʥʳʭ 

ʨʠʩʢʦʚ ʧʦ ʜʘʥʥʳʤ ʦʪʯʸʪʦʚ ʦ ʨʘʟʚʠʪʠʠ ʙʘʥʢʦʚʩʢʦʛʦ 

ʩʝʢʪʦʨʘ ʠ ʙʘʥʢʦʚʩʢʦʛʦ ʥʘʜʟʦʨʘ ʟʘ 2014-2016 ʛʛ. 

(ʪʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 ï ʇʦʢʘʟʘʪʝʣʠ ʫʨʦʚʥʷ ʢʨʝʜʠʪʥʳʭ ʨʠʩʢʦʚ ʙʘʥʢʦʚʩʢʦʛʦ ʩʝʢʪʦʨʘ ʈʌ ʚ 2014-2016 ʛʛ.1 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ 2014 2015 2016 

ʋʜʝʣʴʥʳʡ ʚʝʩ ʧʨʦʩʨʦʯʝʥʥʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʚʳʜʘʥʥʳʭ ʢʨʝ-

ʜʠʪʦʚ, % 
3,8 6,7 6,7 

ʊʝʤʧ ʧʨʠʨʦʩʪʘ ʧʨʦʩʨʦʯʝʥʥʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ, % 41,5 53,3 ï 6,5 

ʊʝʤʧ ʧʨʠʨʦʩʪʘ ʧʨʦʩʨʦʯʝʥʥʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʧʦ ʢʦʨʧʦʨʘʪʠʚʥʳʤ ʢʨʝʜʠʪʘʤ, 

% 
33,9 66,0 ï 8,9 

ʊʝʤʧ ʧʨʠʨʦʩʪʘ ʧʨʦʩʨʦʯʝʥʥʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʧʦ ʢʨʝʜʠʪʘʤ ʬʠʟʠʯʝʩʢʠʤ ʣʠ-

ʮʘʤ, % 
51,6 29,4 ï 0,7 

ʂʦʣʠʯʝʩʪʚʦ ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʠʤʝʶʱʠʭ ʧʨʦʩʨʦʯʝʥʥʫʶ ʟʘʜʦʣʞʝʥ-

ʥʦʩʪʴ, ʝʜʠʥʠʮ 
436 629 440 

ʂʦʣʠʯʝʩʪʚʦ ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʩ ʜʦʣʝʡ ʧʨʦʩʨʦʯʝʥʥʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ 

ʙʦʣʝʝ 10%, ʝʜʠʥʠʮ 
85 151 156 

ʋʜʝʣʴʥʳʡ ʚʝʩ ʩʩʫʜ I ʠ II ʢʘʪʝʛʦʨʠʡ ʢʘʯʝʩʪʚʘ ʚ ʩʦʚʦʢʫʧʥʦʤ ʢʨʝʜʠʪʥʦʤ ʧʦʨʪ-

ʬʝʣʝ ʙʘʥʢʦʚ, % 
86,4 83,4 82,1 

ʋʜʝʣʴʥʳʡ ʚʝʩ ʩʩʫʜ IV ʠ V ʢʘʪʝʛʦʨʠʡ ʢʘʯʝʩʪʚʘ (çʧʣʦʭʠʭè ʩʩʫʜ) ʚ ʩʦʚʦʢʫʧʥʦʤ 

ʢʨʝʜʠʪʥʦʤ ʧʦʨʪʬʝʣʝ ʙʘʥʢʦʚ, % 
6,7 8,3 9,4 

ɼʦʣʷ ʩʩʫʜ IV ʠ V ʢʘʪʝʛʦʨʠʡ ʢʘʯʝʩʪʚʘ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʩʩʫʜ ʶʨʠʜʠʯʝʩʢʠʤ 

ʣʠʮʘʤ, % 
7,2 9,1 10,7 

ɼʦʣʷ ʩʩʫʜ IV ʠ V ʢʘʪʝʛʦʨʠʡ ʢʘʯʝʩʪʚʘ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʩʩʫʜ ʬʠʟʠʯʝʩʢʠʤ ʣʠ-

ʮʘʤ, % 
9,9 12,9 11,8 

 

ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ ʧʦʢʘʟʳʚʘʶʪ ʠʥʪʝʥʩʠʚʥʦʝ 

ʥʘʨʘʩʪʘʥʠʝ ʫʨʦʚʥʷ ʢʨʝʜʠʪʥʳʭ ʨʠʩʢʦʚ ʚ 2014 ʠ 2015 

ʛʦʜʘʭ, ʧʨʠ ʥʝʢʦʪʦʨʦʤ ʟʘʤʝʜʣʝʥʠʠ ʪʘʢʦʡ ʥʝʛʘʪʠʚʥʦʡ 

ʜʠʥʘʤʠʢʠ ʚ 2016 ʛʦʜʫ. ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʧʝʨʠʦʜʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʧʨʦʩʨʦʯʝʥʥʦʡ ʟʘʜʦʣ-

ʞʝʥʥʦʩʪʠ ʜʦ 6,7% ʚ ʩʫʤʤʘʨʥʦʤ ʦʙʲʝʤʝ ʚʳʜʘʥʥʳʭ 

ʢʨʝʜʠʪʦʚ. ʊʝʤʧʳ ʧʨʠʨʦʩʪʘ ʧʨʦʩʨʦʯʝʥʥʦʡ ʟʘʜʦʣ-

ʞʝʥʥʦʩʪʠ ʧʦ ʢʨʝʜʠʪʘʤ ʙʳʣʠ ʛʠʧʝʨʚʳʩʦʢʠʤʠ ʚ 2014 

ʠ 2015 ʛ. ʠ ʪʦʣʴʢʦ ʚ 2016 ʛ. ʥʘ ʬʦʥʝ ʩʥʠʞʝʥʠʷ 

ʫʨʦʚʥʷ ʢʣʶʯʝʚʦʡ ʩʪʘʚʢʠ ʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ʦʙʱʝʡ 

ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ, ʜʦʣʷ ʧʨʦʩʨʦʯʝʥʥʦʡ 

ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʥʘʯʘʣʘ ʩʦʢʨʘʱʘʪʴʩʷ.  

ʅʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʥʘʨʘʩʪʘʥʠʝ 

ʢʨʝʜʠʪʥʳʭ ʨʠʩʢʦʚ ʚʥʦʩʠʣʠ ʢʨʝʜʠʪʳ, ʧʨʝʜʦʩʪʘʚʣʷʝ-

ʤʳʝ ʶʨʠʜʠʯʝʩʢʠʤ ʣʠʮʘʤ (ʧʨʝʜʧʨʠʷʪʠʷʤ ʥʝʬʠʥʘʥ-

ʩʦʚʦʛʦ ʩʝʢʪʦʨʘ), ʥʘ ʜʦʣʶ ʢʦʪʦʨʳʭ ʩʪʘʙʠʣʴʥʦ ʧʨʠʭʦ-

ʜʠʪʩʷ ʙʦʣʝʝ 70% ʩʦʚʦʢʫʧʥʦʛʦ ʢʨʝʜʠʪʥʦʛʦ ʧʦʨʪʬʝʣʷ 

ʙʘʥʢʦʚʩʢʦʛʦ ʩʝʢʪʦʨʘ. ɺ ʨʘʟʨʝʟʝ ʚʠʜʦʚ ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 2014 ʛ. ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ 

ʫʜʝʣʴʥʳʡ ʚʝʩ ʧʨʦʩʨʦʯʝʥʥʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʦʪʤʝ-

ʯʘʣʩʷ ʧʦ ʢʨʝʜʠʪʘʤ ʦʨʛʘʥʠʟʘʮʠʷʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʦʭʦʪʳ ʠ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, 

ʦʧʪʦʚʦʡ ʠ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ, ʦʙʨʘʙʘʪʳʚʘʶʱʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚ. ɺ 2015 ʛ. ʜʦʣʷ ʧʨʦʩʨʦʯʝʥʥʦʡ ʟʘʜʦʣ-

ʞʝʥʥʦʩʪʠ ʧʨʦʜʦʣʞʘʣʘ ʨʘʩʪʠ ʚʦ ʚʩʝʭ ʦʪʨʘʩʣʷʭ, ʦʜ-

ʥʘʢʦ,  ʥʘʠʙʦʣʴʰʠʡ ʧʨʠʨʦʩʪ ʩʣʦʞʠʣʩʷ ʚ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʝ (ʩ 9,5 ʜʦ 17,9%) ʠ ʪʦʨʛʦʚʣʝ (ʩ 5,4%). ɺ 2016 ʛ. 

ʢ ʵʪʦʤʫ ʧʝʨʝʯʥʶ ʜʦʙʘʚʠʣʘʩʴ ʩʬʝʨʘ ʦʧʝʨʘʮʠʡ ʩ ʥʝ-

                                                           
1 ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ  ʧʦ [1, 5, 6] 

ʜʚʠʞʠʤʳʤ ʠʤʫʱʝʩʪʚʦʤ, ʛʜʝ ʜʦʣʷ ʧʨʦʩʨʦʯʝʥʦ ʟʘ-

ʜʦʣʞʝʥʥʦʩʪʠ ʚʦʟʨʦʩʣʘ ʜʦ 6,4%. ɺ ʮʝʣʦʤ ʟʘ ʧʝʨʠʦʜ 

2014-2016 ʛʛ. ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʩʥʠʞʝʥʠʠ ʪʝʤʧʦʚ 

ʥʘʨʘʩʪʘʥʠʷ  ʢʨʝʜʠʪʥʦʛʦ ʨʠʩʢʘ ʧʦ ʢʨʝʜʠʪʘʤ ʢʦʨʧʦ-

ʨʘʪʠʚʥʦʤʫ ʩʝʢʪʦʨʫ ʵʢʦʥʦʤʠʢʠ. ʆʜʥʘʢʦ ʫʨʦʚʝʥʴ 

ʢʨʝʜʠʪʥʦʛʦ ʨʠʩʢʘ, ʚ ʮʝʣʦʤ, ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ 

ʚʳʩʦʢʠʤ, ʦ ʯʸʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʚʳʩʦʢʠʡ ʫʜʝʣʴʥʳʡ 

ʚʝʩ ʩʩʫʜ ʥʘʠʙʦʣʝʝ ʥʠʟʢʠʭ ʢʘʪʝʛʦʨʠʡ ʢʘʯʝʩʪʚʘ. 

ʋʜʝʣʴʥʳʡ ʚʝʩ ʧʨʦʩʨʦʯʝʥʥʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʚ 

ʢʨʝʜʠʪʘʭ ʩʫʙʲʝʢʪʘʤ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʧʨʝʜʧʨʠʥʠ-

ʤʘʪʝʣʴʩʪʚʘ (ʄʇʉ) ʪʨʘʜʠʮʠʦʥʥʦ ʚʳʰʝ, ʯʝʤ ʚ ʩʦʚʦ-

ʢʫʧʥʦʤ ʧʦʨʪʬʝʣʝ ʙʘʥʢʦʚʩʢʠʭ ʢʨʝʜʠʪʦʚ ʧʨʝʜʧʨʠʷ-

ʪʠʷʤ. ʇʨʠ ʦʙʱʝʤ ʩʦʢʨʘʱʝʥʠʠ ʧʦʨʪʬʝʣʷ ʢʨʝʜʠʪʦʚ 

ʄʉʇ ʜʦʣʷ ʧʨʦʩʨʦʯʝʥʥʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʧʦ ʥʠʤ 

ʚʦʟʨʦʩʣʘ ʚ 2016 ʛ. ʜʦ 14,2%, ʯʪʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʥʝ-

ʜʦʩʪʘʪʦʯʥʫʶ ʧʨʦʟʨʘʯʥʦʩʪʴ ʠʭ ʙʠʟʥʝʩʘ ʠ ʚʳʩʦʢʠʝ 

ʨʠʩʢʠ ʢʨʝʜʠʪʦʚʘʥʠʷ. 

ɺ ʩʝʛʤʝʥʪʝ ʨʦʟʥʠʯʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ ʩʫʱʝ-

ʩʪʚʝʥʥʦʝ ʟʘʤʝʜʣʝʥʠʝ ʧʨʠʨʦʩʪʘ ʨʦʟʥʠʯʥʦʛʦ ʧʦʨʪ-

ʬʝʣʷ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʳʩʦʢʠʡ ʪʝʤʧ ʧʨʠʨʦʩʪʘ ʧʨʦ-

ʩʨʦʯʝʥʥʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʧʦ ʢʨʝʜʠʪʘʤ ʬʠʟʠʯʝʩʢʠʤ 

ʣʠʮʘʤ ʧʨʠʚʝʣʠ ʢ ʧʦʚʳʰʝʥʠʶ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʧʨʦ-

ʩʨʦʯʝʥʥʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʚ ʵʪʦʤ ʧʦʨʪʬʝʣʝ. ʊʦʣʴʢʦ 

ʟʘ 2015 ʛʦʜ ʧʨʦʠʟʦʰʸʣ ʨʦʩʪ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ c 5,9 

ʜʦ 8,1%, ʯʪʦ ʦʢʘʟʘʣʦʩʴ ʜʘʞʝ ʚʳʰʝ ʤʘʢʩʠʤʫʤʘ ʧʨʦ-

ʰʣʦʛʦ ʢʨʠʟʠʩʘ 2008-2010 ʛʛ. ï 7,5% ʥʘ 01.08.2010. 

ʆʭʘʨʘʢʪʝʨʠʟʫʝʤ ʜʠʥʘʤʠʢʫ ʢʘʯʝʩʪʚʘ ʢʨʝʜʠʪʥʦʛʦ 

ʧʦʨʪʬʝʣʷ, ʠʩʧʦʣʴʟʫʷ ʩʪʨʫʢʪʫʨʫ ʩʩʫʜ, ʨʘʩʧʨʝʜʝʣʸʥ-

ʥʳʭ ʧʦ ʢʨʠʪʝʨʠʶ ʢʘʯʝʩʪʚʘ (ʨʠʩʫʥʦʢ 2). 
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ʈʠʩʫʥʦʢ 2 ï ʉʪʨʫʢʪʫʨʘ ʢʨʝʜʠʪʥʦʛʦ ʧʦʨʪʬʝʣʷ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʢʘʯʝʩʪʚʘ ʩʩʫʜ, %2 

 

ʇʦʢʘʟʘʪʝʣʠ ʨʠʩʫʥʢʘ 3 ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʥʘʨʘʩʪʘ-

ʥʠʝ ʫʨʦʚʥʷ ʢʨʝʜʠʪʥʦʛʦ ʨʠʩʢʘ ʚʚʠʜʫ ʩʦʢʨʘʱʝʥʠʷ 

ʜʦʣʠ ʩʩʫʜ I ʠ II  ʢʘʪʝʛʦʨʠʡ ʢʘʯʝʩʪʚʘ ʠ ʫʚʝʣʠʯʝʥʠʷ 

ʜʦʣʠ çʧʨʦʙʣʝʤʥʳʭè ʩʩʫʜ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʪʝʥʮʠ-

ʘʣʴʥʦ ʧʨʠʚʝʩʪʠ ʢ ʫʙʳʪʢʘʤ. 

ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʢʨʝʜʠʪʥʦʛʦ ʨʠʩʢ-ʤʝʥʝʜʞ-

ʤʝʥʪʘ ʷʚʣʷʝʪʩʷ ʫʧʨʘʚʣʝʥʠʝ ʢʨʫʧʥʳʤʠ ʨʠʩʢʘʤʠ, 

ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʦʛʨʘʥʠʯʝʥʠʝ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʠ, 

ʚʦʟʥʠʢʘʶʱʝʡ ʧʨʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʢʨʝʜʠʪʦʚ ʦʪ-

ʜʝʣʴʥʦʤʫ ʟʘʸʤʱʠʢʫ ʠʣʠ ʛʨʫʧʧʝ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ 

ʟʘʸʤʱʠʢʦʚ, ʪ.ʝ. ʢʦʛʜʘ ʙʘʥʢ ʩʪʘʥʦʚʠʪʩʷ ʧʦʪʝʥʮʠ-

ʘʣʴʥʦ ʫʷʟʚʠʤʳʤ ʢ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʵʢʦʥʦʤʠʯʝʩʢʠʤ 

ʬʘʢʪʦʨʘʤ. ʇʨʦʮʝʜʫʨʳ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʨʠʩʢʦʤ, ʚʦʟ-

ʥʠʢʘʶʱʠʤ ʚ ʩʚʷʟʠ ʩ ʧʦʜʚʝʨʞʝʥʥʦʩʪʴʶ ʢʨʝʜʠʪʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʢʨʫʧʥʳʤ ʨʠʩʢʘʤ, ʜʦʣʞʥʳ ʚʢʣʶʯʘʪʴ 

[2]: 

ï ʚʳʷʚʣʝʥʠʝ ʠ ʠʟʤʝʨʝʥʠʝ ʨʠʩʢʘ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʚ ʦʪʥʦʰʝʥʠʠ ʢʨʝʜʠʪʥʳʭ ʨʠʩʢʦʚ; 

ï ʧʨʦʮʝʜʫʨʳ ʧʦ ʦʛʨʘʥʠʯʝʥʠʶ ʨʠʩʢʘ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ; 

ï ʧʦʨʷʜʦʢ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʚʝʪʘ ʜʠʨʝʢʪʦʨʦʚ  

ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʙʘʥʢʘ ʦ ʨʘʟʤʝʨʝ ʧʨʠʥʷ-

ʪʦʛʦ ʨʠʩʢʘ ʢʦʥʮʝʥʪʨʘʮʠʠ. 

ʇʨʦʮʝʜʫʨʳ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʨʠʩʢʦʤ ʢʦʥʮʝʥʪʨʘ-

ʮʠʠ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʙʠʟʥʝʩ-ʤʦ-

ʜʝʣʴʶ ʙʘʥʢʘ ʠ ʜʦʣʞʥʳ ʦʭʚʘʪʳʚʘʪʴ ʨʘʟʣʠʯʥʳʝ 

ʬʦʨʤʳ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʠʩʢʦʚ, ʪʘʢʠʝ ʢʘʢ: 

ï ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʪʨʝʙʦʚʘʥʠʡ ʢ ʦʜʥʦʤʫ 

ʢʦʥʪʨʘʛʝʥʪʫ ʠʣʠ ʛʨʫʧʧʝ ʢʦʥʪʨʘʛʝʥʪʦʚ; 

ï ʢʨʝʜʠʪʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʦʥʪʨʘʛʝʥʪʘʤ ʚ ʦʜ-

ʥʦʤ ʩʝʢʪʦʨʝ ʵʢʦʥʦʤʠʢʠ ʠʣʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʟʦʥʝ; 

                                                           
2 ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ  ʧʦ [1, 5, 6] 

ï ʢʨʝʜʠʪʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʦʥʪʨʘʛʝʥʪʘʤ, ʬʠ-

ʥʘʥʩʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʳʭ ʟʘʚʠʩʷʪ ʦʪ ʦʩʫʱʝʩʪʚ-

ʣʝʥʠʷ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʚʠʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʈʠʩʢ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʦʣʞʝʥ ʫʯʠʪʳʚʘʪʴʩʷ ʙʘʥ-

ʢʦʤ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʟʥʘʯʠʤʳʤʠ ʨʠʩʢʘʤʠ. ʄʝʭʘʥʠʟ-

ʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʷʚʣʷʶʪʩʷ 

ʪʘʢʠʝ: 

ï ʨʘʟʨʘʙʦʪʢʘ ʠ ʤʦʥʠʪʦʨʠʥʛ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʦʟʚʦ-

ʣʷʶʱʠʭ ʚʳʷʚʠʪʴ ʨʠʩʢ ʢʦʥʮʝʥʪʨʘʮʠʠ; 

ï ʦʛʨʘʥʠʯʝʥʠʝ ʨʠʩʢʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦʩʨʝʜ-

ʩʪʚʦʤ ʣʠʤʠʪʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ʦʪʜʝʣʴʥʳʭ ʢʦʥʪʨʘʛʝʥ-

ʪʦʚ; 

ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʧʦ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʤ ʢʨʫʧʥʳʤ ʢʨʝʜʠʪʘʤ; 

ï ʩʝʢʲʶʨʠʪʠʟʘʮʠʷ ʢʨʫʧʥʳʭ ʨʠʩʢʦʚ; 

ï ʚʳʜʝʣʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʢʘʧʠʪʘʣʘ ʜʣʷ 

ʧʦʢʨʳʪʠʷ ʨʠʩʢʘ ʢʦʥʮʝʥʪʨʘʮʠʠ. 

ɺ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ɹʘʥʢ ʈʦʩʩʠʠ ʫʩʪʘʥʘʚ-

ʣʠʚʘʝʪ ʦʛʨʘʥʠʯʝʥʠʷ ʫʨʦʚʥʷ ʢʨʫʧʥʳʭ ʢʨʝʜʠʪʥʳʭ 

ʨʠʩʢʦʚ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʪʴʝʡ 85 ʌʝʜʝʨʘʣʴʥʦʛʦ 

ʟʘʢʦʥʘ ˉ 86-ʌɿ çʆ ʎʝʥʪʨʘʣʴʥʦʤ ʙʘʥʢʝ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ (ɹʘʥʢʝ ʈʦʩʩʠʠ)è çʂʨʫʧʥʳʤ ʢʨʝʜʠʪʥʳʤ 

ʨʠʩʢʦʤ ʷʚʣʷʝʪʩʷ ʩʫʤʤʘ ʢʨʝʜʠʪʦʚ, ʛʘʨʘʥʪʠʡ ʠ ʧʦʨʫ-

ʯʠʪʝʣʴʩʪʚ ʚ ʧʦʣʴʟʫ ʦʜʥʦʛʦ ʢʣʠʝʥʪʘ, ʧʨʝʚʳʰʘʶʱʘʷ 

5 ʧʨʦʮʝʥʪʦʚ ʩʦʙʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ (ʢʘʧʠʪʘʣʘ) ʢʨʝ-

ʜʠʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ (ʙʘʥʢʦʚʩʢʦʡ ʛʨʫʧʧʳ)è [7]. ɺ 

ʮʝʣʷʭ ʢʦʥʪʨʦʣʷ ʫʨʦʚʥʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʨʝʜʠʪʥʳʭ 

ʨʠʩʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʨʫʧʥʳʭ ʢʨʝʜʠʪʥʳʭ ʨʠʩʢʦʚ, 

ɹʘʥʢʦʤ ʈʦʩʩʠʠ ʨʘʟʨʘʙʦʪʘʥʳ ʦʙʷʟʘʪʝʣʴʥʳʝ ʵʢʦʥʦ-

ʤʠʯʝʩʢʠʝ ʥʦʨʤʘʪʠʚʳ ʅ6, ʅ7 ʠ ʅ9.1. ʈʘʩʯʸʪ ʵʪʠʭ 
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ʥʦʨʤʘʪʠʚʦʚ ʨʝʛʫʣʠʨʫʝʪ ʀʥʩʪʨʫʢʮʠʷ ɹʘʥʢʘ ʈʦʩʩʠʠ 

ʦʪ 28 ʠʶʥʷ 2017 ʛ. ˉ 180-ʀ çʆʙ ʦʙʷʟʘʪʝʣʴʥʳʭ ʥʦʨ-

ʤʘʪʠʚʘʭ ʙʘʥʢʦʚè [8]. 

ʅʦʨʤʘʪʠʚ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʟʤʝʨʘ ʨʠʩʢʘ ʥʘ ʦʜ-

ʥʦʛʦ ʟʘʝʤʱʠʢʘ ʠʣʠ ʛʨʫʧʧʫ ʩʚʷʟʘʥʥʳʭ ʟʘʝʤʱʠʢʦʚ 

(ʅ6) ʫʩʪʘʥʦʚʣʝʥ ʜʣʷ ʦʛʨʘʥʠʯʝʥʠʷ ʢʨʝʜʠʪʥʦʛʦ ʨʠʩʢʘ 

ʙʘʥʢʘ ʚ ʦʪʥʦʰʝʥʠʠ ʦʜʥʦʛʦ ʟʘʝʤʱʠʢʘ ʠʣʠ ʛʨʫʧʧʳ 

ʩʚʷʟʘʥʥʳʭ ʟʘʝʤʱʠʢʦʚ. ʆʥ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʤʘʢʩʠ-

ʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʩʦʚʦʢʫʧ-

ʥʦʡ ʩʫʤʤʦʡ ʦʙʷʟʘʪʝʣʴʩʪʚ ʟʘʝʤʱʠʢʘ ʠʣʠ ʟʘʝʤʱʠʢʦʚ, 

ʚʭʦʜʷʱʠʭ ʚ ʛʨʫʧʧʫ ʩʚʷʟʘʥʥʳʭ ʟʘʝʤʱʠʢʦʚ ʧʝʨʝʜ 

ʙʘʥʢʦʤ ʠ ʩʦʙʩʪʚʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ (ʢʘʧʠʪʘʣʦʤ) 

ʙʘʥʢʘ. ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʝ ʯʠʩʣʦʚʦʝ ʟʥʘʯʝ-

ʥʠʝ ʅ6 ï25%. 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʢʨʫʧʥʳʭ ʢʨʝʜʠʪʥʳʭ 

ʨʠʩʢʦʚ (ʅ7) ʥʝ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ 800% ʨʘʟʤʝʨʘ 

ʩʦʙʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ (ʢʘʧʠʪʘʣʘ) ʢʨʝʜʠʪʥʦʡ ʦʨʛʘʥʠ-

ʟʘʮʠʠ (ʙʘʥʢʦʚʩʢʦʡ ʛʨʫʧʧʳ).  

ʅʦʨʤʘʪʠʚ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʟʤʝʨʘ ʢʨʝʜʠʪʦʚ, 

ʙʘʥʢʦʚʩʢʠʭ ʛʘʨʘʥʪʠʡ ʠ ʧʦʨʫʯʠʪʝʣʴʩʪʚ, ʧʨʝʜʦʩʪʘʚ-

ʣʝʥʥʳʭ ʙʘʥʢʦʤ ʩʚʦʠʤ ʫʯʘʩʪʥʠʢʘʤ (ʘʢʮʠʦʥʝʨʘʤ) 

(ʅ9.1), ʦʛʨʘʥʠʯʠʚʘʝʪ ʢʨʝʜʠʪʥʳʡ ʨʠʩʢ ʙʘʥʢʘ ʚ ʦʪʥʦ-

ʰʝʥʠʠ ʫʯʘʩʪʥʠʢʦʚ (ʘʢʮʠʦʥʝʨʦʚ) ʙʘʥʢʘ ʠ ʦʧʨʝʜʝʣʷʝʪ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ ʨʘʟʤʝʨʘ ʢʨʝʜʠʪʦʚ, ʙʘʥ-

ʢʦʚʩʢʠʭ ʛʘʨʘʥʪʠʡ ʠ ʧʦʨʫʯʠʪʝʣʴʩʪʚ, ʧʨʝʜʦʩʪʘʚʣʝʥ-

ʥʳʭ ʙʘʥʢʦʤ ʩʚʦʠʤ ʫʯʘʩʪʥʠʢʘʤ (ʘʢʮʠʦʥʝʨʘʤ), ʢ ʩʦʙ-

ʩʪʚʝʥʥʳʤ ʩʨʝʜʩʪʚʘʤ (ʢʘʧʠʪʘʣʫ) ʙʘʥʢʘ. ʄʘʢʩʠ-

ʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʝ ʯʠʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ ʅ9.1 

ʧʨʠʥʷʪʦ ʚ ʨʘʟʤʝʨʝ 50% ʧʨʦʮʝʥʪʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʧʨʘʚʣʝʥʠʝ ʢʨʫʧʥʳʤʠ ʢʨʝʜʠʪ-

ʥʳʤʠ ʨʠʩʢʘʤʠ ʚ ʙʘʥʢʦʚʩʢʦʤ ʩʝʢʪʦʨʝ ʥʦʩʠʪ ʦʛʨʘʥʠ-

ʯʠʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. ʇʨʦʚʝʜʸʤ ʘʥʘʣʠʟ ʢʨʫʧʥʳʭ 

ʢʨʝʜʠʪʥʳʭ ʨʠʩʢʦʚ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʦʪʯʝʪʦʚ ʦ ʨʘʟʚʠ-

ʪʠʠ ʙʘʥʢʦʚʩʢʦʛʦ ʩʝʢʪʦʨʘ ʠ ʙʘʥʢʦʚʩʢʦʛʦ ʥʘʜʟʦʨʘ ʟʘ 

2014-2016 ʛʛ. ɼʠʥʘʤʠʢʫ ʢʨʫʧʥʳʭ ʢʨʝʜʠʪʥʳʭ ʨʠʩ-

ʢʦʚ ʧʦ ʙʘʥʢʦʚʩʢʦʤʫ ʩʝʢʪʦʨʫ ʦʪʨʘʞʘʝʪ ʜʦʣʷ ʢʨʫʧ-

ʥʳʭ ʢʨʝʜʠʪʦʚ ʚ ʩʦʚʦʢʫʧʥʳʭ ʘʢʪʠʚʘʭ ʙʘʥʢʦʚʩʢʦʛʦ 

ʩʝʢʪʦʨʘ (ʨʠʩʫʥʦʢ 3).

 

 
ʈʠʩʫʥʦʢ 3 ï ɼʦʣʷ ʢʨʫʧʥʳʭ ʢʨʝʜʠʪʦʚ ʚ ʩʦʚʦʢʫʧʥʳʭ ʘʢʪʠʚʘʭ ʙʘʥʢʦʚʩʢʦʛʦ ʩʝʢʪʦʨʘ, %3 

 

ʅʝ ʩʤʦʪʨʷ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ 

ʜʦʣʠ ʪʘʢʠʭ ʢʨʝʜʠʪʦʚ, ʘʙʩʦʣʶʪʥʳʝ ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʝ 

ʪʝʤʧʳ ʠʭ ʧʨʠʨʦʩʪʘ ʚ 2014-2015 ʛʛ. ʙʳʣʠ ʩʫʱʝʩʪʚʝʥ-

ʥʳʤʠ. ɿʘ 2014 ʛʦʜ ʚʝʣʠʯʠʥʘ ʢʨʫʧʥʳʭ ʢʨʝʜʠʪʥʳʭ 

ʨʠʩʢʦʚ ʧʦ ʙʘʥʢʦʚʩʢʦʤʫ ʩʝʢʪʦʨʫ ʚʳʨʦʩʣʘ ʥʘ 34,9 % 

ï ʜʦ 19,5 ʪʨʣʥ ʨʫʙ., ʘ ʟʘ 2015 ʛʦʜ ʠʭ ʧʨʠʨʦʩʪ ʩʦʩʪʘ-

ʚʠʣ  17,7%, ʘ ʘʙʩʦʣʶʪʥʘʷ ʚʝʣʠʯʠʥʘ  ï 22,9 ʪʨʣʥ ʨʫʙ. 

ʀ ʪʦʣʴʢʦ ʟʘ 2016 ʛʦʜ ʚʝʣʠʯʠʥʘ ʪʘʢʠʭ ʨʠʩʢʦʚ ʫʤʝʥʴ-

ʰʠʣʘʩʴ ʥʘ 10% ʠ ʩʦʩʪʘʚʠʣʘ 20,6 ʪʨʣʥ ʨʫʙ. ɼʠʥʘ-

ʤʠʢʘ ʦʨʛʘʥʠʟʘʮʠʡ, ʥʘʨʫʰʘʚʰʠʭ ʫʩʪʘʥʦʚʣʝʥʥʳʡ 

                                                           
3 ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ  ʧʦ [1, 5, 6] 

ʫʨʦʚʝʥʴ ʥʦʨʤʘʪʠʚʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʠʩʢʘ ʥʘ ʦʜʥʦʛʦ 

ʟʘʸʤʱʠʢʘ, ʦʪʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 5. 

ʅʦʨʤʘʪʠʚ ʅ7, ʦʛʨʘʥʠʯʠʚʘʶʱʠʡ ʢʨʫʧʥʳʝ ʢʨʝ-

ʜʠʪʥʳʝ ʨʠʩʢʠ, ʥʝ ʩʦʙʣʶʜʘʣʠ ʚ 2014 ʛ. 14 ʢʨʝʜʠʪʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʘ ʚ 2015 ʠ 2016 ʛʛ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 19 

ʠ 22 ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʕʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʝʢʦʪʦʨʦʝ ʥʘʨʘʩʪʘʥʠʝ ʧʨʦʙʣʝʤʳ 

ʢʨʫʧʥʳʭ ʢʨʝʜʠʪʥʳʭ ʨʠʩʢʦʚ ʚ ʙʘʥʢʦʚʩʢʦʤ ʩʝʢʪʦʨʝ ʠ 

ʫʛʨʦʟʳ ʝʛʦ ʫʩʪʦʡʯʠʚʦʩʪʠ. 
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ʈʠʩʫʥʦʢ 5 ï ʂʦʣʠʯʝʩʪʚʦ ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʜʦʧʫʩʪʠʚʰʠʭ ʥʘʨʫʰʝʥʠʝ ʥʦʨʤʘʪʠʚʘ ʅ6, ʝʜʠʥʠʮ4 

 

ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 01.01.2017 ʥʦʨʤʘʪʠʚ ʅ9.1 

ʥʘʨʫʰʠʣʠ ʧʷʪʴ ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʪʦʛʜʘ ʢʘʢ ʚ 

2015 ʛʦʜʫ ï ʦʜʥʘ, ʘ ʚ 2014 ʛ. ï ʰʝʩʪʴ. 

ɼʣʷ ʫʩʠʣʝʥʠʷ ʢʦʥʪʨʦʣʷ ʥʘʜ ʢʨʫʧʥʳʤʠ ʨʠʩʢʘʤʠ 

ʩ 1 ʷʥʚʘʨʷ 2017 ʛʦʜʘ ʚʚʝʜʸʥ ʝʱʸ ʦʜʠʥ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʡ ʥʦʨʤʘʪʠʚ ï ʥʦʨʤʘʪʠʚ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʟʤʝʨʘ 

ʨʠʩʢʘ ʥʘ ʩʚʷʟʘʥʥʦʝ ʩ ʙʘʥʢʦʤ ʣʠʮʦ (ʛʨʫʧʧʫ ʩʚʷʟʘʥ-

ʥʳʭ ʩ ʙʘʥʢʦʤ ʣʠʮ) ʅ25 ʩ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʤ 

ʟʥʘʯʝʥʠʝʤ 20%. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʳʡ 

ʨʘʟʤʝʨ ʜʘʥʥʦʛʦ ʨʠʩʢʘ, ʪ.ʝ ʨʠʩʢʘ ʢʨʝʜʠʪʦʚʘʥʠʷ ʩʚʷ-

ʟʘʥʥʳʭ ʩ ʙʘʥʢʦʤ ʣʠʮ, ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ 20% ʢʘ-

ʧʠʪʘʣʘ ʙʘʥʢʘ.  

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʸʥʥʦʛʦ ʘʥʘʣʠʟʘ ʤʦʞʥʦ ʫʪʚʝʨ-

ʞʜʘʪʴ, ʯʪʦ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʢʨʫʧʥʳʤʠ ʢʨʝʜʠʪ-

ʥʳʤʠ ʨʠʩʢʘʤʠ ʠ ʫʨʦʚʥʝʤ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʤʝʝʪ 

ʢʨʘʡʥʝ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʦʪʜʝʣʴʥʦ 

ʚʟʷʪʦʛʦ ʙʘʥʢʘ, ʥʦ ʠ ʜʣʷ ʙʘʥʢʦʚʩʢʦʛʦ ʩʝʢʪʦʨʘ ʚ ʮʝ-

ʣʦʤ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʨʦʟʨʘʯʥʦʩʪʴ ʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦ-

ʚʘʥʠʷ, ʩʦʭʨʘʥʥʦʩʪʴ ʧʨʠʚʣʝʯʸʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʠ ʚ 

ʮʝʣʦʤ ʩʦʟʜʘʚʘʷ ʩʪʘʙʠʣʴʥʳʝ ʫʩʣʦʚʠʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʙʘʥʢʘ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʦʚʝʜʸʥʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ 

ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ. ʉʠʩʪʝʤʘ 

ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʘʥʢʦʚ ʜʦʣʞʥʘ 

ʚʢʣʶʯʘʪʴ ʥʝʩʢʦʣʴʢʦ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʧʦʜʩʠʩʪʝʤ, 

ʪʘʢʠʭ, ʢʘʢ: ʚʳʷʚʣʝʥʠʝ ʨʠʩʢʦʚ, ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʠʙʦ-

ʣʝʝ ʟʥʘʯʠʤʳʭ ʠʟ ʥʠʭ, ʦʮʝʥʢʘ ʪʘʢʠʭ ʨʠʩʢʦʚ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʳ ʘʛʨʝʛʠʨʦʚʘʥʥʳʭ ʧʦʢʘʟʘʪʝ-

ʣʝʡ, ʢʦʥʪʨʦʣʴ ʟʘ ʦʙʲʝʤʘʤʠ ʨʠʩʢʦʚ.  

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʘʢʪʠʚʦʚ, ʥʘʠʙʦʣʝʝ 

ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʜʣʷ ʙʘʥʢʦʚ, ʚ ʢʦʥʪʝʢʩʪʝ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʠʭ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʷʚʣʷʶʪʩʷ ʢʨʝ-

ʜʠʪʥʳʝ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ  ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʦʟʥʠʢ-

ʥʦʚʝʥʠʷ ʧʦʪʝʨʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʚʦʟʚʨʘʪʘ ʩʩʫʜʥʦʡ ʟʘ-

ʜʦʣʞʝʥʥʦʩʪʠ ʠʣʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʧʘʩʥʦʩʪʠ ʪʘʢʠʭ 

ʧʦʪʝʨʴ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʩʥʠʞʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʢʨʝ-

ʜʠʪʥʦʛʦ ʧʦʨʪʬʝʣʷ ʙʘʥʢʘ.  

ʇʨʦʚʝʜʸʥʥʳʡ ʧʦ ʦʪʯʸʪʥʳʤ ʤʘʪʝʨʠʘʣʘʤ ɹʘʥʢʘ 

ʈʦʩʩʠʠ ʘʥʘʣʠʟ ʫʨʦʚʥʷ ʢʨʝʜʠʪʥʳʭ ʨʠʩʢʦʚ ʚ ʙʘʥʢʦʚ-

ʩʢʦʤ ʩʝʢʪʦʨʝ ʧʦʟʚʦʣʠʣ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʨʦʩʪ ʫʨʦʚʥʷ 

ʧʨʦʩʨʦʯʝʥʥʦʡ ʩʫʜʥʦ ʟʘʜʦʣʞʝʥʥʦʩʪʠ, ʫʚʝʣʠʯʝʥʠʝ 

                                                           
4 ʉʦʩʪʘʚʣʝʥʦ  ʘʚʪʦʨʦʤ ʧʦ [11-13] 

ʜʦʣʠ ʩʩʫʜʥʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ, ʫʚʝ-

ʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʙʘʥʢʦʚ, ʠʤʝʶʱʠʭ ʧʨʦʩʨʦʯʝʥ-

ʥʫʶ ʩʩʫʜʥʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʴ ʥʘ ʫʨʦʚʥʝ ʙʦʣʝʝ 10%. 

ʆʩʦʙʝʥʥʦ ʚʳʨʘʞʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʫʶ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʙʘʥʢʦʚ ʦʢʘʟʳʚʘʶʪ ʢʨʫʧʥʳʝ ʢʨʝʜʠʪ-

ʥʳʝ ʨʠʩʢʠ. ɺ ʧʦʜʭʦʜʝ ɹʘʥʢʘ ʈʦʩʩʠʠ ʧʦ ʚʥʝʜʨʝʥʠʶ 

ʧʨʠʥʮʠʧʦʚ ɹʘʟʝʣʷ III  ʟʘʣʦʞʝʥʳ ʤʝʭʘʥʠʟʤʳ ʩʥʠʞʝ-

ʥʠʷ ʫʨʦʚʥʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʠʩʢʦʚ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ 

ʤʝʭʘʥʠʟʤʦʚ ʚʳʩʪʫʧʘʝʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʭ ʥʦʨʤʘʪʠʚʦʚ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʫʨʦʚʝʥʴ ʢʨʫʧ-

ʥʳʭ ʨʠʩʢʦʚ. ɺ ʮʝʣʦʤ ʩʣʝʜʫʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʵʢʦʥʦʤʠ-

ʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʙʘʥʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʩʝʛʤʝʥʪʝ 

ʢʨʝʜʠʪʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʫʩʣʫʛ, ʷʚʣʷʝʪʩʷ ʟʘʣʦʛʦʤ 

ʩʪʘʙʠʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʩʝʛʦ ʬʠʥʘʥʩʦʚʦʛʦ 

ʨʳʥʢʘ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʝʨʝʨʘʩʧʨʝʜʝ-

ʣʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʨʝʘʣʴʥʳʡ ʩʝʢʪʦʨ 

ʵʢʦʥʦʤʠʢʠ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʤʝʪʦʜʦʣʦʛʠʷ ʘʥʘʣʠʟʘ ʠ ʢʦʥʪʨʦʣʷ ʥʦʨʤ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʦʪʨʘʩʣʝʚʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ. ɺ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʳ ʚʟʷʪʘ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʠʥʚʝ-

ʩʪʠʮʠʦʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ɼʞ. ʂʝʡʥʩʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʤʝʪʦʜʦʣʦʛʠʠ ʂʝʡʥʩʘ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʤʧʴʶʪʝʨʥʘʷ  

ʧʨʦʛʨʘʤʤʘ, ʧʦʤʦʛʘʶʱʘʷ ʩʦʩʪʘʚʠʪʴ ʤʦʜʝʣʴ ʜʣʷ ʦʪʨʘʩʣʝʚʦʛʦ  ʘʥʘʣʠʟʘ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʩʦʩʪʦʷʥʠʷ ʠʥʚʝʩʪʠʮʠ-

ʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʇʨʦʛʨʘʤʤʘ, ʥʘʧʠʩʘʥʥʘʷ ʥʘ ʷʟʳʢʝ Visual Basic 6.00, ʨʘʩʩʯʠʪʳʚʘʝʪ ʨʘʚʥʦʚʝʩʥʳʡ ʜʦʭʦʜ  ʠ 

ʚʳʚʦʜʠʪ  ʥʘ ʜʠʩʧʣʝʡ  ʟʥʘʯʝʥʠʷ ʜʦʭʦʜʘ ʠ ʤʫʣʴʪʠʧʣʠʢʘʪʦʨʘ, ʩʪʨʦʠʪ ʛʨʘʬʠʢʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʮʝʧʮʠʠ 

ʤʫʣʴʪʠʧʣʠʢʘʪʦʨʥʦʛʦ  ʘʥʘʣʠʟʘ ʠʥʚʝʩʪʠʮʠʡ ʤʦʞʥʦ  ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʘʥʘʣʠʟʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʣʠʦʨʘʮʠʠ ʜʣʷ 

ʚʳʜʝʣʝʥʠʷ  ʩʫʤʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʵʬʬʝʢʪʘ ʦʪ ʤʝʣʠʦʨʘʮʠʠ ʠʟ ʦʙʱʝʡ ʩʫʤʤʳ ʜʦʭʦʜʘ ʦʪʨʘʩʣʝʚʦʛʦ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʦʛʦ ʜʦʭʦʜʘ. 

Abstract 

The article considers methodology of analysis and monitoring of the standards of investment activity sectoral 

production structures. As a methodological basis taken a macroeconomic model of investment regulation J. 

Keynes. Based on the methodology of Keynes, developed a computer program that helps you to create a model 

for industry analysis opportunities and the investment process. A program written in Visual Basic 6.00, calculates 

the equilibrium revenue and display revenue values and multiplier, graphs. The use of the concept of the multiplier, 

investment analysis can be used in the analysis of efficiency of land reclamation for allocation amounts individu-

ally of the effect of reclamation of the total agricultural income sectoral income. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʘʣʠʟ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʨʘʚʥʦʚʝʩʥʳʡ ʦʪʨʘʩʣʝʚʦʡ ʜʦʭʦʜ, ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʝ, ʵʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʤʫʣʴʪʠʧʣʠʢʘʪʦʨʥʳʡ  ʘʥʘʣʠʟ ʠʥʚʝʩʪʠʮʠʡ 

Keywords: analysis of investment activity, the equilibrium sectoral income modelling, the effective manage-

ment of investment process, baitcasting investment analysis 

 

ʆʨʠʝʥʪʘʮʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʥʘ ʥʝ-

ʫʧʨʘʚʣʷʝʤʦʝ  ʨʳʥʦʯʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʤʦʞʝʪ ʟʘʚʝ-

ʩʪʠ ʵʢʦʥʦʤʠʢʫ ʚ ʪʫʧʠʢ ʠ ʚʚʝʩʪʠ ʦʪʨʘʩʣʝʚʫʶ ʩʪʨʫʢ-

ʪʫʨʫ ʚ ʢʨʠʟʠʩʥʦʝ ʩʦʩʪʦʷʥʠʝ. ʆʜʥʠʤ ʠʟ ʷʨʢʠʭ ʧʨʠ-

ʤʝʨʦʚ ʵʪʦʤʫ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʤʝʣʠʦʨʘʪʠʚʥʘʷ 

ʦʪʨʘʩʣʴ ʇʦʚʦʣʞʴʷ, ʢʦʪʦʨʘʷ ʧʦʣʫʯʠʚ ʜʠʥʘʤʠʯʥʦʝ 

ʨʘʟʚʠʪʠʝ ʟʘ ʧʝʨʠʦʜ 1970-1990 ʛʦʜʳ, ʥʦ ʥʝ ʧʦʣʫʯʠʚ 

                                                           
5 ʉʪʘʪʴʷ ʧʦʜʛʦʪʦʚʣʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈɻʅʌ (ʇʈʆɽʂʊ ˉ16-02-00006) 

 

ʪʚʝʨʜʦʛʦ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʛʦ ʙʘʟʠʩʘ ʧʘʨʠʪʝʪʥʦʡ  ʩʘ-

ʤʦʦʢʫʧʘʝʤʦʩʪʠ  ʚ ʩʨʝʜʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʦʪ-

ʨʘʩʣʠ, ʧʦ ʩʫʱʝʩʪʚʫ ʙʳʣʘ ʨʘʟʨʫʰʝʥʘ ʙʫʢʚʘʣʴʥʦ ʟʘ 

ʥʝʩʢʦʣʴʢʦ ʣʝʪ. [1]  ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʩʣʦʞʠʚʰʝ-

ʛʦʩʷ ʧʦʣʦʞʝʥʠʷ  ʩʪʘʣʘ ʨʘʟʤʳʪʦʩʪʴ ʛʨʘʥʠʮ ʠʥʚʝʩʪʠ-

ʨʦʚʘʥʠʷ ʚ ʦʪʨʘʩʣʴ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʢʘʯʝʩʪʚʝʥʥʳʤ 

http://www.cbr.ru/publ/bsr/bsr_2014.pdf
http://www.cbr.ru/publ/bsr/bsr_2015.pdf
http://www.cbr.ru/today/status_functions/law_cb.pdf
http://base.garant.ru/71721584/#ixzz4xxUTqNwF
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ʜʠʩʧʨʦʧʦʨʮʠʷʤ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʨʝʰʝʥʠʷ ʚʦ-

ʧʨʦʩʦʚ ʨʘʟʚʠʪʠʷ ʩʦʮʠʘʣʴʥʦʡ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ  ð  

ʤʦʱʥʳʝ ʪʝʭʥʠʯʝʩʢʠ ʩʦʚʝʨʰʝʥʥʳʝ ʠʥʞʝʥʝʨʥʳʝ 

ʦʨʦʩʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʩʦʟʜʘʚʘʣʠʩʴ ʥʘ ʙʘʟʝ ʫʩʪʘ-

ʨʝʚʰʠʭ ʬʦʨʤ ʫʧʨʘʚʣʝʥʠʷ, ʙʳʩʪʨʦ ʠʟʥʘʰʠʚʘʣʠʩʴ, 

ʥʘʨʫʰʘʣʠʩʴ ʩʨʦʢʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʚ ʢʦʥʝʯʥʦʤ 

ʩʯʝʪʝ ʧʨʘʢʪʠʯʝʩʢʠ ʜʝʛʨʘʜʠʨʦʚʘʣʠ. ʇʦʪʝʥʮʠʘʣ ʤʝ-

ʣʠʦʨʘʮʠʠ ʚ ʇʦʚʦʣʞʴʝ ʩʥʠʟʠʣʩʷ ʥʘ 50-70 ʧʨʦʮʝʥʪʦʚ. 

ʅʝʚʝʨʥʦ ʙʫʜʝʪ ʩʯʠʪʘʪʴ, ʯʪʦ ʧʨʠʯʠʥʦʡ ʵʪʦʤʫ ʩʪʘʣʠ 

ʧʝʨʝʩʪʨʦʝʯʥʳʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʭʦʜʠʚʰʠʝ ʚ ʩʪʨʘʥʝ ʚ 

ʧʦʩʣʝʜʥʠʝ 25 ʣʝʪ. ʆʥʠ ʷʚʠʣʠʩʴ ʣʠʰʴ ʢʘʪʘʣʠʟʘʪʦʨʦʤ 

ʪʝʭ ʥʝʛʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʟʘʣʦʞʝʥʳ 

ʝʱʝ ʚ ʧʝʨʠʦʜ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʤʝʣʠʦʨʘʮʠʠ.  

ɼʦʣʛʦʩʨʦʯʥʳʡ ʧʨʦʛʥʦʟ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ ʥʦʚʳʭ ʦʨʦ-

ʰʘʝʤʳʭ ʟʝʤʝʣʴ, ʩʜʝʣʘʥʥʳʡ ʥʘʤʠ ʚ ʪʦ ʚʨʝʤʷ, ʢ ʩʦ-

ʞʘʣʝʥʠʶ, ʧʦʣʥʦʩʪʴʶ ʧʦʜʪʚʝʨʜʠʣʩʷ.[5,6] 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʘʣʦ ʦʯʝʚʠʜʥʦʡ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʩʪʨʦʛʦʛʦ   ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʢʦʥʪʨʦʣʷ ʧʨʦʧʦʨʮʠʡ ʠ 

ʪʝʤʧʦʚ ʦʪʨʘʩʣʝʚʦʛʦ ʨʘʟʚʠʪʠʷ ʤʝʣʠʦʨʘʮʠʠ. ʆʜʥʘʢʦ 

ʨʘʙʦʪʘ ʵʪʘ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʣʠʰʴ ʥʘ ʪʚʝʨʜʦʡ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʝ ʩ ʫʯʝʪʦʤ ʜʦʩʪʠʞʝʥʠʷ ʤʠ-

ʨʦʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʥʘʫʢʠ.  ʇʨʝʜʧʦʩʳʣʢʘʤʠ 

ʫʩʧʝʰʥʦʛʦ ʨʘʟʚʠʪʠʷ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʳ ʦʪʨʘʩ-

ʣʝʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ  ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʠʟʚʝʩʪʥʘʷ 

ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʨʝ-

ʛʫʣʠʨʦʚʘʥʠʷ ɼʞ. ʂʝʡʥʩʘ. [2] 

 ɺ ʦʩʥʦʚʫ ʩʚʦʠʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʥʠʡ 

ʂʝʡʥʩ ʧʦʣʦʞʠʣ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʦʩʥʦʚʦʧʦʣʘʛʘ-

ʶʱʠʤʠ ʢʘʪʝʛʦʨʠʷʤʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ  ð 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʜʦʭʦʜʘ (ʩʦʚʦʢʫʧʥʦʛʦ ʩʧʨʦʩʘ), ʧʦ-

ʪʨʝʙʣʝʥʠʷ ʠ ʠʥʚʝʩʪʠʮʠʡ (1): 

D = C + I   (1) 

ɿʜʝʩʴ: 

D  ð   ʩʦʚʦʢʫʧʥʳʡ ʵʬʬʝʢʪʠʚʥʳʡ ʩʧʨʦʩ (ʜʦ-

ʭʦʜ); 

C  ð   ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʡ ʩʧʨʦʩ (ʧʦʪʨʝʙʣʝʥʠʝ); 

I   ð   ʠʥʚʝʩʪʠʮʠʠ. 

 

ʂʝʡʥʩʘ ʟʘʥʠʤʘʣ ʚʦʧʨʦʩ: ʧʦʯʝʤʫ ʢʣʘʩʩʠʯʝʩʢʘʷ 

ʣʠʙʝʨʘʣʴʥʘʷ ʵʢʦʥʦʤʠʢʘ ʩʯʠʪʘʝʪ, ʯʪʦ ʨʳʥʦʢ ʘʚʪʦʤʘ-

ʪʠʯʝʩʢʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʨʘʚʥʦʚʝʩʠʝ ʤʝʞʜʫ ʵʪʠʤʠ ʚʝ-

ʣʠʯʠʥʘʤʠ, ʪʦʛʜʘ ʢʘʢ ʨʘʚʥʦʚʝʩʠʝ ʵʪʦ ʧʦʩʪʦʷʥʥʦ 

ʥʘʨʫʰʘʝʪʩʷ, ʯʪʦ ʚʝʜʝʪ ʢ ʨʦʩʪʫ ʙʝʟʨʘʙʦʪʠʮʳ, ʨʘʟʨʫ-

ʰʝʥʠʶ ʦʪʨʘʩʣʝʡ ʠ ʫʭʫʜʰʝʥʠʶ ʵʢʦʥʦʤʠʢʠ ʚ ʮʝʣʦʤ. 

ʈʘʩʢʨʳʚ ʩʫʱʥʦʩʪʴ ʵʪʠʭ ʢʘʪʝʛʦʨʠʡ ɼʞ. ʂʝʡʥʩ ʨʘʟʨʘ-

ʙʦʪʘʣ ʤʝʭʘʥʠʟʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠʭ ʚʟʘʠʤʦʩʚʷʟʝʡ, 

ʯʪʦ ʚʦʰʣʦ ʚ ʠʩʪʦʨʠʶ ʢʘʢ ʪʝʦʨʠʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʳ-

ʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʂʝʡʥʩʘ.  ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʧʦʣʦʞʝʥʠʡ ʤʝʪʦʜʦʣʦʛʠʠ ʂʝʡʥʩʘ ʨʘʟʨʘ-

ʙʦʪʘʥʘ ʢʦʤʧʴʶʪʝʨʥʘʷ  ʧʨʦʛʨʘʤʤʘ, ʧʦʤʦʛʘʶʱʘʷ ʩʦ-

ʩʪʘʚʠʪʴ ʤʦʜʝʣʴ ʜʣʷ ʦʪʨʘʩʣʝʚʦʛʦ  ʘʥʘʣʠʟʘ ʚʦʟʤʦʞʥʦ-

ʩʪʠ ʠ ʩʦʩʪʦʷʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ [3, 

ʩ.108]. 

ɺ ʤʘʩʰʪʘʙʘʭ ʛʦʩʫʜʘʨʩʪʚʘ ʩʦʚʦʢʫʧʥʳʡ ʵʬʬʝʢ-

ʪʠʚʥʳʡ ʩʧʨʦʩ (D) ʵʪʦ ʧʨʦʠʟʚʝʜʝʥʥʳʡ ʥʘʮʠʦʥʘʣʴ-

ʥʳʡ ʜʦʭʦʜ (Y), ʪ.ʝ. ʪʦʚʘʨʳ ʠ ʫʩʣʫʛʠ, ʧʨʦʠʟʚʝʜʝʥʥʳʝ 

ʠ ʧʦʪʨʝʙʣʝʥʥʳʝ ʚ ʪʝʢʫʱʝʤ ʧʝʨʠʦʜʝ. ɺ ʠʜʝʘʣʴʥʦ ʵʬ-

ʬʝʢʪʠʚʥʦʡ ʵʢʦʥʦʤʠʢʝ ʚʝʣʠʯʠʥʳ   ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʧʦʪʨʝʙʣʝʥʠʷ ʜʦʣʞʥʳ ʩʦʚʧʘʜʘʪʴ.  ɽʩʣʠ ʪʘʢʦʛʦ ʩʦʚ-

ʧʘʜʝʥʠʷ ʥʝʪ, ʪʦ ʠʣʠ ʧʦʪʨʝʙʣʝʥʠʝ ʧʨʝʚʳʰʘʝʪ ʧʨʦʠʟ-

ʚʦʜʩʪʚʦ (ʜʝʬʠʮʠʪʥʳʡ ʙʶʜʞʝʪ), ʠʣʠ ʥʘʦʙʦʨʦʪ,  ʜʦ-

ʭʦʜʳ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʝʚʳʰʘʶʪ ʧʦʪʨʝʙʣʝʥʠʝ 

(ʧʨʦʬʠʮʠʪʥʳʡ ʙʶʜʞʝʪ).  ʀ ʪʦ, ʠ ʜʨʫʛʦʝ ʥʝʵʬʬʝʢ-

ʪʠʚʥʦ,  ʠ ʧʨʠʚʦʜʠʪ ʢ ʟʘʪʦʨʤʘʞʠʚʘʥʠʶ ʠʥʚʝʩʪʠʮʠʡ. 

ɺ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ ʵʢʦʥʦʤʠʢʝ, ʪ.ʝ. ʧʨʠ ʨʘʚ-

ʥʦʚʝʩʥʦʤ ʥʘʮʠʦʥʘʣʴʥʦʤ ʜʦʭʦʜʝ, ʚʩʷ ʩʫʤʤʘ ʧʨʦʠʟ-

ʚʝʜʝʥʥʳʭ ʙʣʘʛ ʧʦʪʨʝʙʣʷʝʪʩʷ ʠ ʠʥʚʝʩʪʠʨʫʝʪʩʷ ʚ ʙʫ-

ʜʫʱʝʝ ʥʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ.  ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ, ʚʦ-

ʧʝʨʚʳʭ,  ʚʦʩʧʨʦʠʟʚʦʜʠʪʩʷ ʫʯʘʩʪʚʫʶʱʘʷ  ʚ ʵʪʦʤ 

ʧʨʦʮʝʩʩʝ ʨʘʙʦʯʘʷ ʩʠʣʘ  ʠ, ʚʦ-ʚʪʦʨʳʭ, ʚ ʧʨʦʠʟʚʦʜ-

ʩʪʚʦ  ʚʦʚʣʝʢʘʝʪʩʷ ʥʦʚʘʷ ʨʘʙʦʯʘʷ ʩʠʣʘ (ʟʘ ʩʯʝʪ ʨʘʥʝʝ 

ʙʝʟʨʘʙʦʪʥʳʭ ʠ ʟʘ ʩʯʝʪ ʨʘʩʰʠʨʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʨʘʙʦʯʝʡ ʩʠʣʳ).   ʀʥʚʝʩʪʠʮʠʠ (I) ʟʜʝʩʴ ʠʛʨʘʶʪ 

ʨʝʰʘʶʱʫʶ ʨʦʣʴ.  ʈʦʣʴ ʵʪʘ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʘ, ʪ.ʝ. 

ʨʘʙʦʪʥʠʢʠ, ʨʝʘʣʠʟʫʶʱʠʝ ʧʦʣʫʯʝʥʥʳʝ ʩʫʤʤʳ  (ʠʥ-

ʚʝʩʪʠʮʠʠ) ʚ ʪʦʚʘʨʳ ʧʦʪʨʝʙʣʝʥʠʷ ʠʥʚʝʩʪʠʨʫʶʪ ʪʝʤ 

ʩʘʤʳʤ ʟʘʨʘʙʦʪʘʥʥʳʝ ʠʤʠ ʜʝʥʴʛʠ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʦʚʳʭ  ʪʦʚʘʨʦʚ, ʪ.ʝ. ʚʦʚʣʝʢʘʶʪ ʥʦʚʳʭ 

ʨʘʙʦʯʠʭ. ʊʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʪʘʢʞʝ ʩʚʦʡ ʟʘʨʘʙʦʪʦʢ 

ʪʨʘʪʷʪ ʥʘ ʧʦʪʨʝʙʣʝʥʠʝ, ʩʪʠʤʫʣʠʨʫʷ ʜʘʣʴʥʝʡʰʝʝ 

ʨʘʩʰʠʨʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ.   ʀ ʪʘʢ ʧʨʦʮʝʩʩ ʧʦʚʪʦ-

ʨʷʝʪʩʷ ʥʝ ʦʜʥʦʢʨʘʪʥʦ, ʪ.ʝ. ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʦ. 

ʅʦ ʧʨʦʮʝʩʩ ʵʪʦʪ  ʥʝ ʙʝʩʢʦʥʝʯʝʥ. ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʣʶ-

ʜʝʡ ʥʝʪ ʧʨʠʚʳʯʢʠ ʧʦʣʥʦʩʪʴʶ ʧʨʦʝʜʘʪʴ ʩʚʦʡ ʟʘʨʘʙʦ-

ʪʦʢ.  ʉʢʣʦʥʥʦʩʪʴ ʢ ʧʦʪʨʝʙʣʝʥʠʶ (ʩ) ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 50-80% ʦʪ 

ʚʩʝʛʦ ʟʘʨʘʙʦʪʘʥʥʦʛʦ. ʆʩʪʘʣʴʥʦʝ ʩʙʝʨʝʛʘʝʪʩʷ ʠ 

ʪʘʢʞʝ ʚʢʣʶʯʘʝʪʩʷ ʚ ʠʥʚʝʩʪʠʮʠʠ.  ʂʨʦʤʝ ʵʪʦʛʦ ʛʦʩʫ-

ʜʘʨʩʪʚʦ ʯʝʨʝʟ ʥʘʣʦʛʠ ʠ ʜʨʫʛʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠʟʳ-

ʤʘʝʪ ʠʟ ʦʙʱʝʛʦ ʜʦʭʦʜʘ ʨʘʙʦʪʘʶʱʠʭ   ʩʫʤʤʫ ʜʣʷ ʦʙ-

ʱʝʛʦ ʧʦʪʨʝʙʣʝʥʠʷ (ɸ -  ʬʦʥʜʳ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʦ-

ʪʨʝʙʣʝʥʠʷ).  ɺ ʢʦʥʮʝ ʢʦʥʮʦʚ ʵʪʘ ʩʫʤʤʘ ʪʘʢʞʝ ʠʜʝʪ 

ʥʘ ʠʥʚʝʩʪʠʮʠʠ.  ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʡ 

ʩʧʨʦʩ (ʉ)  ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ 

 

C = cY + A, ʧʨʠ (0<c<1)  (2) 

ɿʜʝʩʴ: 

ʉ ð  ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʡ ʩʧʨʦʩ  -  ʷʚʣʷʝʪʩʷ  ʣʠ-

ʥʝʡʥʦʡ ʬʫʥʢʮʠʝʡ  ʦʪ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʜʦʭʦʜʘ (ʩʦʚʦ-

ʢʫʧʥʦʛʦ ʚʳʧʫʩʢʘ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ   -  Y).   

ʩ  ð  ʢʦʵʬʬʠʮʠʝʥʪ  ʚʳʨʘʞʘʝʪ ʧʨʦʧʦʨʮʠʶ, ʚ ʢʦ-

ʪʦʨʦʡ ʧʦʪʨʝʙʣʝʥʠʝ  ʧʨʠʨʘʩʪʘʝʪ ʧʨʠ ʨʦʩʪʝ ʜʦʭʦʜʘ Y. 

ɺʝʣʠʯʠʥʘ çʩè ʙʦʣʴʰʝ 0, ʥʦ ʤʝʥʴʰʝ 1. 

ɸ  ð  ʚʝʣʠʯʠʥʘ ʙʘʟʦʚʦʛʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ  ʧʦ-

ʪʨʝʙʣʝʥʠʷ.  

ʌʦʨʤʫʣʫ (2) ʥʘʟʳʚʘʶʪ ʣʠʥʝʡʥʦʡ ʬʦʨʤʫʣʦʡ 

ʧʦʪʨʝʙʣʝʥʠʷ.  

ɺʝʣʠʯʠʥʳ, ʚʭʦʜʷʱʠʝ ʚ ʬʦʨʤʫʣʳ (1) ʠ (2)  ʷʚ-

ʣʷʶʪʩʷ ʙʘʟʦʚʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ  

ʨʘʟʤʝʨʘ ʈʘʚʥʦʚʝʩʥʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʜʦʭʦʜʘ. 

 ʄʝʪʦʜʦʣʦʛʠʷ ʦʧʨʝʜʝʣʝʥʠʷ  ʚʝʣʠʯʠʥʳ ʨʘʚʥʦ-

ʚʝʩʥʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʜʦʭʦʜʘ (Ye) ʦʩʥʦʚʘʥʘ ʥʘ 

ʫʩʣʦʚʠʠ ʨʘʚʝʥʩʪʚʘ ʩʧʨʦʩʘ  ʠ ʧʨʝʜʣʦʞʝʥʠʷ, 

Ye = (D = Y)  (3) 

ɸ ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʵʪʦʤ ʩʦʚʦʢʫʧʥʳʡ ʩʧʨʦʩ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ 

ʩʧʨʦʩʘ ʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʩ ʫʯʝʪʦʤ ʠʥʚʝʩʪʠʮʠʡ, ʪʦ Ye 

ʦʧʨʝʜʝʣʷʝʪʩʷ  ʢʘʢ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ: 

Ye = cY + A + I   (4) 

ʇʫʪʝʤ ʧʨʦʩʪʝʡʰʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ: 

 

A + I  =  Y(1-ʩ)  (5) 

 

ʆʪʩʶʜʘ:Y  =  (A + I )*(1/(1-ʩ)  (6) 
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 ʀʩʭʦʜʷ ʠʟ ʬʦʨʤʫʣʳ (3) ʤʦʞʝʤ ʟʘʧʠʩʘʪʴ: 

 

╨▄
╬
╘ ═  (7) 

 

ɺʳʨʘʞʝʥʠʝ         ʧʦʢʘʟʳʚʘʝʪ, ʥʘʩʢʦʣʴʢʦ ʚʦʟ-

ʨʘʩʪʘʝʪ ʥʘʮʠʦʥʘʣʴʥʳʡ ʜʦʭʦʜ  ʧʨʠ ʟʘʜʘʥʥʦʤ ʨʦʩʪʝ 

ʠʥʚʝʩʪʠʮʠʡ, ʠ ʧʦʵʪʦʤʫ ʥʘʟʳʚʘʝʪʩʷ ʤʫʣʴʪʠʧʣʠʢʘ-

ʪʦʨʦʤ ʠʥʚʝʩʪʠʮʠʡ ʠʣʠ ʧʨʦʩʪʦ ʤʫʣʴʪʠʧʣʠʢʘʪʦ-

ʨʦʤ, ʷʚʣʷʶʱʠʤʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʧʦʥʷʪʠʡ 

ʢʝʡʥʩʠʘʥʩʢʦʡ ʢʦʥʮʝʧʮʠʠ.   

ʄʫʣʴʪʠʧʣʠʢʘʪʦʨ ʙʳʣ ʚʚʝʜʝʥ ʂʝʡʥʩʦʤ  ʢʘʢ ʚʝ-

ʣʠʯʠʥʘ, ʟʘʚʠʩʠʤʘʷ ʦʪ ʧʨʝʜʝʣʴʥʦʡ ʩʢʣʦʥʥʦʩʪʠ ʢ ʧʦ-

ʪʨʝʙʣʝʥʠʶ.  ɺʝʣʠʯʠʥʘ ʤʫʣʴʪʠʧʣʠʢʘʪʦʨʘ ʂʝʡʥʩʘ 

ʪʝʤ ʙʦʣʴʰʝ, ʯʝʤ ʩʠʣʴʥʝʝ ʧʨʝʜʝʣʴʥʘʷ ʩʢʣʦʥʥʦʩʪʴ 

ʢ ʧʦʪʨʝʙʣʝʥʠʶ. 

ʂʘʢ ʚʠʜʠʤ, ʧʨʝʜʝʣʴʥʘʷ ʩʢʣʦʥʥʦʩʪʴ ʢ ʧʦʪʨʝʙʣʝ-

ʥʠʶ (ʩ) ʷʚʣʷʝʪʩʷ   ʢʣʶʯʝʚʳʤ ʧʘʨʘʤʝʪʨʦʤ ʚ ʬʦʨʤʫʣʝ  

ʨʘʚʥʦʚʝʩʥʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʜʦʭʦʜʘ (7).  ʂʝʡʥʩ 

ʥʘʟʳʚʘʝʪ ʵʪʦʪ ʬʘʢʪʦʨ ʦʩʥʦʚʥʳʤ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ 

ʟʘʢʦʥʦʤ ʠʣʠ ʩʢʣʦʥʥʦʩʪʴʶ ʢ ʧʦʪʨʝʙʣʝʥʠʶ.  ʅʘ ʦʩ-

ʥʦʚʘʥʠʠ ʵʪʦʛʦ   ʂʝʡʥʩ ʚʚʝʣ  ʧʦʥʷʪʠʝ ʧʨʝʜʝʣʴʥʘʷ 

ʩʢʣʦʥʥʦʩʪʴ ʢ ʧʦʪʨʝʙʣʝʥʠʶ, ʢʦʪʦʨʦʝ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʨʦʩʪʦʤ  ʜʦʭʦʜʘ ʠ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʤ ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʪʨʝʙʣʝʥʠʷ, ʛʜʝ ʦʙʝ 

ʚʝʣʠʯʠʥʳ ʠʟʤʝʨʷʶʪʩʷ ʚ ʝʜʠʥʠʮʘʭ ʟʘʨʘʙʦʪʥʦʡ 

ʧʣʘʪʳ. ʕʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʂʝʡʥʩʦʤ  ʚ 

ʚʠʜʝ ʬʦʨʤʫʣʳ: 

 
̐̑̉̑́̆̎̉̆̚ ̖̑́̒̏̅̏̃ ̎  ́̐̏̓̑̆̂̌̆̎̉̆ ╒

̐̑̉̑́̆̎̉̆̚ ̖̅̏̏̅́ ╨

Ў╒

Ў╨
  (9) 

 

ʇʦ ʂʝʡʥʩʫ ʧʨʝʜʝʣʴʥʘʷ ʩʢʣʦʥʥʦʩʪʴ ʢ ʧʦʪʨʝʙʣʝ-

ʥʠʶ ʧʦʜʯʠʥʝʥʘ ʩʣʝʜʫʶʱʝʤʫ ʦʩʥʦʚʥʦʤʫ ʟʘʢʦʥʫ: 

ʣʶʜʠ ʩʢʣʦʥʥʳ ʫʚʝʣʠʯʠʚʘʪʴ ʩʚʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʩ ʨʦ-

ʩʪʦʤ ʜʦʭʦʜʘ, ʥʦ ʥʝ ʚ ʪʦʡ ʞʝ ʤʝʨʝ, ʚ ʢʘʢʦʡ ʨʘʩʪʝʪ 

ʜʦʭʦʜ, ʪ.ʝ. 

 

0 <  ȹC/ȹY < 1 (10) 

ʇʦ ʤʝʨʝ ʨʦʩʪʘ ʜʦʭʦʜʘ ʵʪʘ ʟʘʚʠʩʠʤʦʩʪʴ ʠʤʝʝʪ 

ʪʝʥʜʝʥʮʠʶ ʢ ʩʥʠʞʝʥʠʶ.  

ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʩʥʘʯʘʣʘ ʫʚʝʣʠʯʝʥʠʝ ʜʦʭʦʜʘ 

ʚʳʟʳʚʘʝʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʳʩʪʨʦʝ ʫʚʝʣʠʯʝʥʠʝ ʨʘʩʭʦ-

ʜʦʚ ʥʘ ʧʦʪʨʝʙʣʝʥʠʝ. ɿʘʪʝʤ ʩʢʦʨʦʩʪʴ ʥʘʨʘʩʪʘʥʠʷ ʧʦ-

ʪʨʝʙʣʝʥʠʷ ʟʘʤʝʜʣʷʝʪʩʷ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʚʝʣʠ-

ʯʝʥʠʝ ʜʦʣʠ ʩʙʝʨʝʞʝʥʠʡ. ʅʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʵʪʘʧʝ  

ʫʨʦʚʝʥʴ ʜʦʭʦʜʘ ʫʞʝ ʧʦʟʚʦʣʷʝʪ ʜʝʣʘʪʴ ʩʙʝʨʝʞʝʥʠʷ. 

ʉʢʣʘʜʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ: 

ʯʝʤ ʚʳʰʝ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ, ʪʝʤ ʤʝʥʴʰʘʷ 

ʯʘʩʪʴ ʜʝʥʝʞʥʳʭ ʜʦʭʦʜʦʚ ʧʦʪʨʝʙʠʪʝʣʝʡ ʥʘʧʨʘʚʣʷ-

ʝʪʩʷ ʥʘ  ʥʝʧʦʩʨʝʜʞʩʪʚʝʥʥʦ ʧʦʪʨʝʙʣʝʥʠʝ ʠ ʚʩʝ ʙʦʣʴ-

ʰʘʷ ʯʘʩʪʴ ʠʭ ʩʙʝʨʝʛʘʝʪʩʷ (ʠʥʚʝʩʪʠʨʫʝʪʩʷ). ʂʘʢ ʨʘʟ 

ʵʪʘ ʯʘʩʪʴ ʜʦʭʦʜʦʚ ʯʝʨʝʟ ʠʥʚʝʩʪʠʮʠʠ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ  

ʚʦʚʣʝʯʝʥʠʶ ʨʘʥʝʝ ʥʝ ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʪʨʫʜʦʚʳʭ 

ʨʝʩʫʨʩʦʚ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʨʦʩʪʫ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʜʦ-

ʭʦʜʘ.  

ʀʟʣʦʞʝʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦ-

ʚʘʥʘ ʜʣʷ ʦʪʨʘʩʣʝʚʦʛʦ ʘʥʘʣʠʟʘ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʘʢ-

ʪʠʚʥʦʩʪʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʚʟʷʪʴ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʦ ʦʨʦʰʘʝʤʦʛʦ ʫʯʘʩʪʢʘ. ɽʩʣʠ ʜʣʷ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʘ ʫʯʘʩʪʢʘ ʧʣʦʱʘʜʴʶ ʚ 20 ʛʝʢʪʘʨʦʚ ʚʦʚʣʝʢʘʶʪʩʷ 

ʥʝʟʘʥʷʪʳʝ ʨʝʩʫʨʩʳ ʥʘ 70 ʪʳʩʷʯ ʜʦʣʣ., ʪʦ ʟʜʝʩʴ ʙʫʜʝʪ 

ʠʤʝʪʴ ʤʝʩʪʦ ʚʪʦʨʠʯʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʦʪʨʘʩʣʝʚʦʛʦ 

ʜʦʭʦʜʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʧʝʨʚʠʯʥʳʤ 

ʠʥʚʝʩʪʠʮʠʷʤ. ʊʘʢ, ʩʪʨʦʠʪʝʣʠ  ʧʦʣʫʯʘʪ 70 ʪʳʩʷʯ 

ʜʦʣʣ.  ʜʦʭʦʜʘ.  ɼʘʣʝʝ, ʝʩʣʠ ʦʥʠ, ʥʘʧʨʠʤʝʨ, ʠʤʝʶʪ 

ʧʨʝʜʝʣʴʥʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʢ ʘʤʦʨʪʠʟʘʮʠʠ ʨʝʩʫʨ-

ʩʦʚ  ʨʘʚʥʫʶ 2/3, ʪʦ ʠʟʨʘʩʭʦʜʫʶʪ 46,667 ʜʦʣʣ. ʥʘ ʨʝ-

ʤʦʥʪ ʠ ʟʘʤʝʥʫ ʠʟʥʦʰʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʨʦʠʟ-

ʚʦʜʠʪʝʣʠ ʵʪʠʭ ʪʦʚʘʨʦʚ ʧʦʣʫʯʘʪ 46,667 ʜʦʣʣ. ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʦʛʦ ʜʦʭʦʜʘ. ɽʩʣʠ ʠʭ ʧʨʝʜʝʣʴʥʘʷ 

ʧʦʪʨʝʙʥʦʩʪʴ ʢ ʘʤʦʨʪʠʟʘʮʠʠ  ʪʘʢʞʝ ʨʘʚʥʘ 2/3, ʪʦ ʦʥʠ 

ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʠʟʨʘʩʭʦʜʫʶʪ 31,1 ʪʳʩʷʯ ʜʦʣʣ. ʠʣʠ 

2/3 ʦʪ 46,7 ʪʳʩ. ʜʦʣʣ. (ʠʣʠ 2/3 ʦʪ 2/3 70 ʪʳʩ. ʜʦʣʣ.). 

ʊʘʢ ʧʨʦʮʝʩʩ ʙʫʜʝʪ ʧʨʦʜʦʣʞʘʪʴʩʷ ʩ ʢʘʞʜʳʤ ʥʦʚʳʤ 

ʢʨʫʛʦʤ ʨʘʩʭʦʜʦʚ, ʨʘʚʥʳʤ 2/3 ʧʨʝʜʳʜʫʱʝʛʦ ʢʨʫʛʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʤʝʝʤ: 

70 + 46,7 + 31,1 + 20,7 + é = 210 ʪʳʩʷʯ  ʜʦʣʣ. 

ʆʪʩʶʜʘ ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʧʨʝʜʝʣʴʥʦʡ ʩʢʣʦʥʥʦʩʪʠ 

ʢ ʘʤʦʨʪʠʟʘʮʠʠ  ʨʘʚʥʦʡ 2/3  ʄʫʣʴʪʠʧʣʠʢʘʪʦʨ ʠʥʚʝ-

ʩʪʠʮʠʡ   ʨʘʚʝʥ: 

ʄʢ = 1 / (1 ï 2/3) = 3. (11) 

ʊʦ ʝʩʪʴ, ʠʥʚʝʩʪʠʮʠʠ  ʧʨʠ ʪʘʢʦʡ ʥʦʨʤʝ ʘʤʦʨʪʠ-

ʟʘʮʠʠ ʚʦʟʨʘʩʪʫʪ ʚ  ʪʨʠ ʨʘʟʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʭʘʥʠʟʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ  

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʩ ʧʦʤʦʱʴʶ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʚ ʘʥʘʣʠʟʝ ʠ ʢʦʥʪʨʦʣʝ ʥʦʨʤ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʘʢ-

ʪʠʚʥʦʩʪʠ ʦʪʨʘʩʣʝʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ. 

ɼʣʷ ʠʣʣʶʩʪʨʘʮʠʠ ʤʝʪʦʜʦʣʦʛʠʠ ʘʥʘʣʠʟʘ ʠʥʚʝ-

ʩʪʠʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦ-

ʨʦʚ ʝʝ ʦʙʨʘʟʫʶʱʠʭ ʥʘʤʠ ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʢʦʤʧʴʶ-

ʪʝʨʥʘʷ ʤʦʜʝʣʴ  ʘʥʘʣʠʟʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʚʥʦʚʝʩ-

ʥʦʛʦ ʦʪʨʘʩʣʝʚʦʛʦ ʜʦʭʦʜʘ ʥʘ ʙʘʟʝ ʩʣʦʞʠʚʰʠʭʩʷ 

ʥʦʨʤ ʘʤʦʨʪʠʟʘʮʠʠ ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦ-

ʩʪʝʡ. ɺ ʢʘʯʝʩʪʚʝ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴ-

ʟʦʚʘʥ Visual Basic 6.00. [4] ɺ ʝʝ ʦʩʥʦʚʫ ʧʦʣʦʞʝʥʳ 

ʠʜʝʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʚʥʦʚʝʩʥʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʜʦʭʦʜʘ, ʠʟʣʦʞʝʥʥʳʝ ʚ ʤʦʥʦʛʨʘʬʠʠ ʛʨʫʧʧʳ ʷʧʦʥ-

ʩʢʠʭ ʘʚʪʦʨʦʚ çʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʵʢʦʥʦʤʠʢʘ ʥʘ ʧʝʨ-

ʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝè[3,c.108]. 

ʇʨʦʛʨʘʤʤʘ ʚʳʧʦʣʥʷʝʪ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

1. ʦʧʨʝʜʝʣʷʝʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʷʤʦʡ, ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʝʡ  ʬʦʨʤʫʣʝ  (3), ʨʘʚʥʦʚʝʩʥʳʡ ʜʦʭʦʜ  ʠ 

ʚʳʚʦʜʠʪ  ʥʘ ʜʠʩʧʣʝʡ  ʟʥʘʯʝʥʠʷ ʜʦʭʦʜʘ ʠ ʤʫʣʴʪʠʧʣʠ-

ʢʘʪʦʨʘ; 

2. ʉʪʨʦʠʪ ʥʘ ʧʣʦʩʢʦʩʪʠ  (Y, D)   ʛʨʘʬʠʢʠ, ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʝ ʬʦʨʤʫʣʘʤ  (2), (3), (10). 

ɼʣʷ ʘʥʘʣʠʟʘ ʚ ʤʦʜʝʣʠ  ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶ-

ʱʠʝ ʧʝʨʝʤʝʥʥʳʝ: 

ʩ   ð  ʢʦʵʬʬʠʮʠʝʥʪ  ʩʢʣʦʥʥʦʩʪʠ ʢ ʧʦʪʨʝʙʣʝʥʠʶ 

(ʩʦʦʪʥʦʰʝʥʠʝ ʩʧʨʦʩʘ ʠ ʜʦʭʦʜʘ); 

Y  ð  ʥʘʮʠʦʥʘʣʴʥʳʡ ʜʦʭʦʜ (ʜʝʥ. ʝʜʠʥʠʮ, $); 

D   ð ʩʦʚʦʢʫʧʥʳʡ ʩʧʨʦʩ  (ʜʝʥ. ʝʜʠʥʠʮ, $); 

ʉ  ð  ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʡ ʩʧʨʦʩ  (ʜʝʥ. ʝʜʠʥʠʮ, $); 

ɸ  ð  ʙʘʟʠʩʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ (ʜʝʥ. ʝʜʠʥʠʮ, $); 

I   ð  ʥʝʟʘʚʠʩʠʤʳʡ ʦʙʲʝʤ ʠʥʚʝʩʪʠʮʠʡ (ʜʝʥ. 

ʝʜʠʥʠʮ, $); 

Ye ð ʨʘʚʥʦʚʝʩʥʳʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʜʦʭʦʜ (ʜʝʥ. 

ʝʜʠʥʠʮ, $). 

 

ʂʦʤʤʝʥʪʘʨʠʠ 

1. ʎʝʣʴ  -  ʦʧʨʝʜʝʣʠʪʴ ʚʝʣʠʯʠʥʫ ʨʘʚʥʦʚʝʩʥʦʛʦ 

ʦʪʨʘʩʣʝʚʦʛʦ ʜʦʭʦʜʘ ʩ ʧʦʤʦʱʴʶ ʛʨʘʬʠʢʘ ʧʝʨʝʩʝʯʝ-

ʥʠʷ ʜʦʭʦʜʘ ʠ ʩʧʨʦʩʘ; 
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2. ʊʦʯʢʘ ʨʘʚʥʦʚʝʩʠʷ ʧʝʨʝʩʝʯʝʥʠʷ ʣʠʥʠʠ ʩʦʚʦ-

ʢʫʧʥʦʛʦ ʩʧʨʦʩʘ  ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʝʡ ʨʘʚʥʦʚʝʩ-

ʥʦʛʦ ʦʪʨʘʩʣʝʚʦʛʦ  ʜʦʭʦʜʘ (Yf  -   ʘʙʩʮʠʩʩʘ ʪʦʯʢʠ ʨʘʚ-

ʥʦʚʝʩʠʷ) ʦʪʨʘʞʘʝʪ ʪʘʢʦʡ ʫʨʦʚʝʥʴ ʪʝʢʫʱʝʡ ʭʦʟʷʡ-

ʩʪʚʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʩʪʝʧʝʥʠ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʧʦʪʨʝʙʥʦʩʪʠ ʨʘʙʦʪʘʶʱʝʛʦ  

ʥʘʩʝʣʝʥʠʷ  ʠ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʧʨʦʜʫʢʮʠʠ ʤʝʣʠʦʨʘʪʠʚ-

ʥʦʡ ʦʪʨʘʩʣʠ, ʦʜʥʘʢʦ, ʥʝ ʩʦʚʧʘʜʘʝʪ ʩ ʞʝʣʘʪʝʣʴʥʳʤ 

ʫʨʦʚʥʝʤ, ʪ. ʝ. ʩ ʪʝʤ ʫʨʦʚʥʝʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʜʦʩʪʠʛʘ-

ʝʪʩʷ ʧʦʣʥʘʷ ʟʘʥʷʪʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʠ ʟʘʛʨʫʞʝʥʥʦʩʪʴ 

ʧʨʝʜʧʨʠʷʪʠʡ ʦʪʨʘʩʣʠ.  

ɻʨʘʬʠʯʝʩʢʠʝ ʠʣʣʶʩʪʨʘʮʠʠ ʧʦʤʦʛʘʶʪ ʚʠʟʫʘʣʠ-

ʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʫʚʝʣʠʯʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ʩ ʮʝʣʴʶ 

ʜʦʩʪʠʞʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʤʝʞʜʫ ʬʘʢʪʠʯʝ-

ʩʢʦʡ ʠ ʨʘʚʥʦʚʝʩʥʦʡ ʚʝʣʠʯʠʥʦʡ ʦʪʨʘʩʣʝʚʦʡ ʜʦʭʦʜ-

ʥʦʩʪʠ. ʊʦʣʴʢʦ ʧʨʠ ʪʘʢʦʤ ʨʘʚʥʦʚʝʩʠʠ ʙʫʜʝʪ ʜʦʩʪʠʛ-

ʥʫʪʦ ʥʘʠʚʳʩʰʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʪʨʘʩʣʝʚʳʭ ʚʣʦʞʝ-

ʥʠʡ ʢʘʧʠʪʘʣʘ. ʅʠʞʝ ʧʨʠʚʝʜʝʥ  ʪʝʢʩʪ ʧʨʦʛʨʘʤʤʳ ʩ 

ʢʨʘʪʢʠʤʠ ʢʦʤʤʝʥʪʘʨʠʷʤʠ ʧʨʦʮʝʜʫʨ. ʇʨʦʛʨʘʤʤʘ 

ʥʘʧʠʩʘʥʘ ʥʘ ʷʟʳʢʝ Visual Basic 6. 

 

ʇʨʦʛʨʘʤʤʘ 

óɺʚʦʜ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ  ʧʨʝʜʝʣʴʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ (ʩ) 
Private Sub Command1_Click() 

Dim c As Single 

c = Val(InputBox("Vvedite znachenie  c", "VVOD")) 

Text2.Text = c 

End Sub 

 

óɺʚʦʜ ʟʥʘʯʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ (I)  
Private Sub Command2_Click() 

Dim I As Integer 

I = Val(InputBox("Vvedite znachenie  I", "VVOD")) 

Text3.Text = I 

End Sub 

óɺʚʦʜ ʟʥʘʯʝʥʠʷ  ʙʘʟʦʚʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ (A) 
Private Sub Command4_Click() 

Dim A As Integer 

Dim I, Ye As Integer 

Dim c As Single 

A = Val(InputBox("Vvedite znachenie  A", "VVOD")) 

Text4.Text = A 

I = Text3.Text 

A = Text4.Text 

 

óʆʧʨʝʜʝʣʝʥʠʝ ʟʥʘʯʝʥʠʡ ʄʫʣʴʪʠʧʣʠʢʘʪʦʨʘ ʠ ʈʘʚʥʦʚʝʩʥʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʜʦʭʦʜʘ 

Text7.Text = 1 / (1 - Text2.Text) 

Ye= Text7.Text * (I + A) 

Text8.Text =Ye 

End Sub 

óɻʨʘʬʠʯʝʩʢʠʝ ʧʦʩʪʨʦʝʥʠʷ 

Private Sub Command3_Click() 

Dim b1, b2, b3, b4, b5, b6, Y, YY, y1, y2, y3, Ye, M, I, A As Integer: Dim c1 As Single 

I = Val(Text3.Text) 

A = Val(Text4.Text) 

Picture1.Scale (0, 0)-(450, 200)  óʅʘʟʥʘʯʝʥʠʝ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʛʨʘʬʠʯʝʩʢʦʤʫ ʧʦʣʶ 

Picture1.Line (8, 175)-(400, 175) 'ʅʘʥʝʩʝʥʠʝ ʣʠʥʠʠ ʦʩʠ ʆʍ 

Picture1.Line (25, 180)-(25, 0)   'ʅʘʥʝʩʝʥʠʝ ʣʠʥʠʠ ʦʩʠ  OY 

 

'ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʠ ʚʝʨʪʠʢʘʣʴʥʘʷ ʨʘʟʤʝʪʢʘ ʩʝʪʢʠ ʠ ʥʘʥʝʩʝʥʠʝ ʟʥʘʯʝʥʠʡ  

For b1 = 50 To 450 Step 50 

Picture1.PSet (b1, 190) 

Picture1.Print b1 

'Grid Gorizont  

For b2 = 180 To 0 Step -2 

Picture1.PSet (b1, b2), vbGreen    'DrawWidth = 1 

 

Next b2 

Next b1 

'Schkala OY 

For b2 = 180 To 0 Step -20 

Picture1.PSet (0, b2) 
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Picture1.Print (180 - b2)*(450/180) 
'Grid vertical  
For b1 = 0 To 450 Step 2 
Picture1.PSet (b1, b2), vbGreen 
Next b1 
Next b2 
óʇʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʦʚ 
b4 = 0 
b5 = (160 / 400) 
b6 = 0 
c1 = Text2.Text 
 
For b1 = 0 To 400 Step 1 
Y = 180 - b4 
YY = 180 - (b1 * c1 * b5) - (A + I) * b5 
Picture1.PSet (b1, Y), vbRed                         óɻʨʘʬʠʢ ʬʫʥʢʮʠʠ D=Y 
Picture1.PSet (b1, YY), vbBlue                     óɻʨʘʬʠʢ ʬʫʥʢʮʠʠ Ye = 1/(1-c)*(I+A)  
Picture1.PSet (b1, (180 - (b1 * c1 * b5) - (A) * b5))  
b4 = b4 + 160 / 400    
Picture1.PSet (b1, (180 - (b1 * c1 * b5) - (A) * b5)) óɻʨʘʬʠʢ ʬʫʥʢʮʠʠ Ye = 1/(1-c)*(A)  
Picture1. b4 = b4 + 160 / 400 
Dim F As String 
Next b1 
Ye = Text8.Text 
YY = 180 - (Ye * b5) 
Picture1.Line (Ye, YY)-(Ye, 180), vbRed     óʃʠʥʠʷ-ʬʠʢʩʘʪʦʨ ʟʥʘʯʝʥʠʷ ʨʘʚʥʦʚʝʩʥʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʜʦʭʦʜʘ 
End Sub 
óʆʙʥʫʣʝʥʠʝ ʚʚʦʜʠʤʳʭ ʟʥʘʯʝʥʠʡ (c,I ,A) ʠ ʦʯʠʩʪʢʘ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʷ 
Private Sub Command5_Click() 
Dim c, c1, D, M, Ye, I, A, Text7, Text8 As Integer 
Text2.Text = "": Text3.Text = "": Text4.Text = "": 
Picture1.Refresh 
End Sub 
óɺʳʭʦʜ ʠʟ ʧʨʦʛʨʘʤʤʳ 
Private Sub Command6_Click() 
End 
End Sub 

ʇʦʨʷʜʦʢ ʨʘʙʦʪʳ ʩ ʧʨʦʛʨʘʤʤʦʡ. 
ɸ) ɺ ʩʨʝʜʝ ʧʨʦʝʢʪʘ: 
1. ɿʘʧʫʩʪʠʪʴ ʧʨʦʛʨʘʤʤʫ (ʠʟ ʤʝʥʶ çʇʫʩʢè ʠʣʠ 

ʥʘʞʘʪʠʝʤ ʢʣʘʚʠʰʠ F5. 
2. ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʚʚʝʩʪʠ ʟʥʘʯʝʥʠʷ ʧʦʢʘ-

ʟʘʪʝʣʝʡ c, I, A ʩ ʧʦʤʦʱʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʥʦʧʦʢ 
ʥʘ ʬʦʨʤʝ. 
3. ʇʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢʠ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ çɺʳ-

ʚʦʜ ʛʨʘʬʠʢʠè. 
4. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʛʨʘʬʠʯʝʩʢʠʝ 

ʧʦʩʪʨʦʝʥʠʷ. 
5. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʩʩʤʦʪʨʝʥʠʷ ʥʦʚʦʛʦ 

ʚʘʨʠʘʥʪʘ ʩʦʯʝʪʘʥʠʷ  ʧʦʢʘʟʘʪʝʣʝʡ c,I,A  ʩʥʘʯʘʣʘ 
ʥʫʞʥʦ ʦʙʥʫʣʠʪʴ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠ  ʦʯʠʩʪʠʪʴ  ʛʨʘ-
ʬʠʯʝʩʢʦʝ ʧʦʣʝ. ʇʦʩʣʝ ʵʪʦʛʦ ʧʦʚʪʦʨʠʪʴ ʧʫʥʢʪʳ 2-4. 
6. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʨʘʙʦʪʳ ʚʳʡʪʠ ʠʟ ʧʨʦ-

ʛʨʘʤʤʳ ʥʘʞʘʪʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʥʦʧʢʠ ʥʘ 
ʬʦʨʤʝ. 
ɹ) ʧʨʠ ʨʘʙʦʪʝ ʩ ʟʘʛʨʫʟʦʯʥʳʤ ʬʘʡʣʦʤ (exe-

ʬʘʡʣ) ʧʦʩʣʝ ʝʛʦ ʟʘʛʨʫʟʢʠ ʩʨʘʟʫ ʞʝ ʚʳʭʦʜʠʪ ʦʢʥʦ-
ʬʦʨʤʘ, ʨʘʙʦʪʫ ʩ ʢʦʪʦʨʦʡ ʩʣʝʜʫʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʦ 
2-ʛʦ ʧʫʥʢʪʘ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʧʨʠ ʟʘ-

ʜʘʥʥʳʭ ʟʥʘʯʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ, ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʝ-
ʜʝʣʴʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʥʦʨʤʘʪʠʚʘ ʙʘʟʦʚʦʛʦ ʧʦ-
ʪʨʝʙʣʝʥʠʷ ʥʘʡʪʠ ʟʥʘʯʝʥʠʷ ʤʫʣʴʪʠʧʣʠʢʘʪʦʨʘ ʠʥʚʝ-
ʩʪʠʮʠʡ ʠ ʨʘʚʥʦʚʝʩʥʦʛʦ ʜʦʭʦʜʘ.  
ʇʨʠ ʞʝʣʘʥʠʠ ʚ ʧʨʦʛʨʘʤʤʫ ʤʦʞʥʦ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦ ʚʚʝʩʪʠ  ʧʨʦʮʝʜʫʨʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʠʩʭʦʜ-

ʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠʥʚʝʩʪʠʮʠʡ, ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʝ-
ʜʝʣʴʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʥʦʨʤʘʪʠʚʘ ʙʘʟʦʚʦʛʦ ʧʦ-
ʪʨʝʙʣʝʥʠʷ, ʪ.ʝ. ʚʢʣʶʯʠʪʴ çʦʙʨʘʪʥʳʡ ʩʯʝʪè.  
ʅʘ ʨʠʩʫʥʢʝ 1 ʧʦʢʘʟʘʥ ʚʘʨʠʘʥʪ ʨʘʚʥʦʚʝʩʥʦʛʦ 

ʜʦʭʦʜʘ ʧʦ ʠʩʭʦʜʥʳʤ ʜʘʥʥʳʤ ʠʟ ʚʳʰʝʧʨʠʚʝʜʝʥʥʦʛʦ 
ʧʨʠʤʝʨʘ: 

 
ʇʝʨʚʠʯʥʳʝ ʠʥʚʝʩʪʠʮʠʠ I = $70 ʪʳʩʷʯ; 
ɼʦʙʘʚʣʝʥʥʘʷ ʩʪʦʠʤʦʩʪʴ A=$20 ʪʳʩʷʯ; 
ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʘʤʦʨʪʠʟʘʮʠʠ ʩ=2/3; 

 
ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʤʦʜʝʣʠ,  ʚʥʫʪ-

ʨʠʦʪʨʘʩʣʝʚʦʡ ʨʘʚʥʦʚʝʩʥʳʡ  ʜʦʭʦʜ ʦʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 
ʦʨʦʰʘʝʤʦʛʦ ʫʯʘʩʪʢʘ ʚ 10 ʪʳʩʷʯ ʛʝʢʪʘʨʦʚ ʧʨʠ ʧʨʠ-
ʥʷʪʳʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʨʘʚʝʥ   $300 ʪʳʩʷʯʘʤ. 
ʄʫʣʴʪʠʧʣʠʢʘʪʠʚʥʳʡ ʵʬʬʝʢʪ ʩʦʩʪʘʚʠʣ 3, ʪ.ʝ. ʚʥʫʪ-
ʨʠʦʪʨʘʩʣʝʚʦʡ ʜʦʭʦʜ ʧʨʠ ʩʣʦʞʠʚʰʠʭʩʷ ʧʦʢʘʟʘʪʝʣʷʭ 
ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʠʥʚʝʩʪʠʮʠʡ ʚ ʨʘʩʯʝʪʝ ʥʘ ʝʜʠʥʠʮʫ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʚʣʦʞʝʥʠʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʪʨʠ 
ʨʘʟʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʢ  
ʫʚʝʣʠʯʝʥʠʶ  ʠʥʚʝʩʪʠʮʠʠ ʪʘʢʞʝ ʚ ʪʨʠ ʨʘʟʘ. ʂ ʩʦʞʘ-
ʣʝʥʠʶ, ʪʘʢʠʝ ʨʘʩʯʝʪʳ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ ʨʘʥʝʝ ʠ ʥʝ 
ʧʨʦʚʦʜʷʪʩʷ ʜʦ ʩʠʭ ʧʦʨ, ʭʦʪʷ ʤʝʣʠʦʨʘʪʠʚʥʘʷ ʦʪʨʘʩʣʴ 
ʫʞʝ ʢ 1985 ʛʦʜʫ ʧʨʘʢʪʠʯʝʩʢʠ ʫʞʝ ʙʳʣʘ ʩʘʤʦʜʦʩʪʘ-
ʪʦʯʥʦʡ. ʕʪʠʤ ʩʘʤʳʤ ʥʘʨʫʰʘʶʪʩʷ ʧʨʦʧʦʨʮʠʠ ʚʦ 
ʚʣʦʞʝʥʠʷʭ ʚ ʦʩʥʦʚʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʩʪʨʦʠ-
ʪʝʣʴʩʪʚʦ ʠ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʚ 
ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʦʙʲʝʢʪʦʚ. 
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ʈʠʩ. 1.  ʇʨʦʛʨʘʤʤʘ ʚ ʜʝʡʩʪʚʠʠ 

 

ɺʳʚʦʜʳ. 

1. ʄʠʨʦʚʘʷ ʧʨʘʢʪʠʢʘ ʠ ʦʧʳʪ ʨʳʥʦʯʥʦʛʦ ʨʝʛʫ-

ʣʠʨʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ ʚ ʈʦʩʩʠʠ ʟʘ ʧʦʩʣʝʜ-

ʥʠʝ 25 ʣʝʪ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʪʦʣʴʢʦ ʩ ʫʯʘʩʪʠʝʤ ʛʦʩʫʜʘʨ-

ʩʪʚʘ ʚʦʟʤʦʞʥʦ ʵʬʬʝʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʠʥʚʝʩʪʠʮʠʦʥ-

ʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʦʪʨʘʩʣʝʡ. 

2. ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥ-

ʥʳʤ ʧʨʦʮʝʩʩʦʤ ʚ ʤʝʣʠʦʨʘʪʠʚʥʦʡ ʦʪʨʘʩʣʠ ʥʝʦʙʭʦ-

ʜʠʤʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʝʥʜʝʥʮʠʷʭ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 

ʧʨʦʮʝʩʩʦʚ ʥʘʢʦʧʣʝʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʦ-

ʪʨʝʙʣʝʥʠʷ. ʕʪʠ ʪʝʥʜʝʥʮʠʠ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʧʨʠ 

ʘʥʘʣʠʟʝ ʜʠʥʘʤʠʢʠ ʧʦʢʘʟʘʪʝʣʝʡ ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʭ 

ʦʪʯʠʩʣʝʥʠʡ, ʚʘʣʦʚʦʛʦ ʜʦʭʦʜʘ, ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ. 

3. ʇʦʩʢʦʣʴʢʫ ʤʝʣʠʦʨʘʪʠʚʥʘʷ ʦʪʨʘʩʣʴ ʷʚʣʷʝʪʩʷ 

ʚʧʦʣʥʝ ʩʘʤʦʜʦʩʪʘʪʦʯʥʦʡ, ʤʝʭʘʥʠʟʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʪʨʦʝʥ ʥʘ 

ʤʝʪʦʜʦʣʦʛʠʠ ʪʝʦʨʠʠ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʦʛʦ ʜʦʭʦʜʘ, 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝ-

ʩʢʠʭ ʧʨʦʮʝʩʩʦʚ.  ʀʩʭʦʜʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʜʣʷ ʨʘʩ-

ʯʝʪʦʚ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʥʷʪʳ  ʧʝʨʚʠʯʥʳʝ ʠʥʚʝʩʪʠʮʠʠ, 

ʜʦʙʘʚʣʝʥʥʘʷ ʩʪʦʠʤʦʩʪʴ, ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʘʤʦʨʪʠʟʘ-

ʮʠʠ. 

4.  ɼʣʷ ʘʥʘʣʠʟʘ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ 

ʤʝʣʠʦʨʘʮʠʠ ʨʘʟʨʘʙʦʪʘʥʘ ʧʨʦʛʨʘʤʤʠʨʫʝʤʘʷ ʤʦʜʝʣʴ 

ʩʦʦʪʥʦʰʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʫʣʴʪʠʧʣʠʢʘ-

ʪʦʨʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘʨʘʱʠʚʘʥʠʷ ʠʥʚʝʩʪʠʮʠʡ.  ʄʦ-

ʜʝʣʴ ʧʦʢʘʟʘʣʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʫʶ ʨʘʙʦʪʦʩʧʦʩʦʙ-

ʥʦʩʪʴ. 

5. ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ ʩʦʦʪʥʦʰʝʥʠʠ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʜʦʭʦʜʘ ʦʢʦʣʦ 70% 

ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʳʡ ʵʬʬʝʢʪ ʨʘʚʥʦʚʝʩʥʦʛʦ ʩʦʚʦʢʫʧ-

ʥʦʛʦ ʦʪʨʘʩʣʝʚʦʛʦ ʜʦʭʦʜʘ ʩʦʩʪʘʚʠʪ ʢʦʵʬʬʠʮʠʝʥʪ 3, 

ʯʪʦ ʦʟʥʘʯʘʝʪ ʨʦʩʪ ʧʦʢʘʟʘʪʝʣʷ ʚ ʪʨʠ ʨʘʟʘ. ɺ ʪʘʢʦʡ ʞʝ 

ʧʨʦʧʦʨʮʠʠ ʚʦʟʤʦʞʝʥ ʠ ʨʦʩʪ ʠʥʚʝʩʪʠʮʠʡ. 

6. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʮʝʧʮʠʠ ʤʫʣʴʪʠʧʣʠʢʘʪʦʨ-

ʥʦʛʦ  ʘʥʘʣʠʟʘ ʠʥʚʝʩʪʠʮʠʡ ʚʧʦʣʥʝ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʠ ʚ ʘʥʘʣʠʟʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʣʠʦʨʘʮʠʠ ʜʣʷ 

ʚʳʜʝʣʝʥʠʷ  ʩʫʤʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʵʬʬʝʢʪʘ ʦʪ ʤʝʣʠ-

ʦʨʘʮʠʠ ʠʟ ʦʙʱʝʡ ʩʫʤʤʳ ʜʦʭʦʜʘ ʦʪʨʘʩʣʝʚʦʛʦ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʜʦʭʦʜʘ. 
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ʄʝʪʘ ʩʪʘʪʪʽ ʧʦʣʷʛʘʻ ʫ ʧʨʝʜʩʪʘʚʣʝʥʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ ʞʠʪʪʻʚʦʛʦ ʰʣʷʭʫ ʪʘ ʜʝʨʞʘʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʯʣʝʥʽʚ 

ɻʦʣʦʚʥʦʛʦ ʂʦʤʽʪʝʪʫ ʟ ʩʝʣʷʥʩʴʢʦʾ ʩʧʨʘʚʠ, ʘ ʪʘʢʦʞ ʚʧʣʠʚʫ ʾʭ ʧʦʣʽʪʠʯʥʠʭ ʧʝʨʝʢʦʥʘʥʴ ʪʘ ʦʩʦʙʠʩʪʽʩʥʠʭ 

ʩʫʙôʻʢʪʠʚʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʛʦʪʦʚʯʦʛʦ ʧʨʦʮʝʩʫ ʨʝʬʦʨʤʠ 1861 ʨʦʢʫ. 

ɺ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʟʘʛʘʣʴʥʦʥʘʫʢʦʚʽ ʤʝʪʦʜʠ: ʧʦʨʽʚʥʷʣʴʥʦ-ʽʩʪʦʨʠʯʥʦʛʦ ʽ ʩʠʩʪʝʤ-

ʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʩʧʝʮʽʘʣʴʥʠʡ ʤʝʪʦʜ ʽʩʪʦʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ï ʘʥʘʣʽʟ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʜʦʢʫʤʝʥʪʽʚ. 

ʆʩʦʙʣʠʚʠʡ ʘʢʮʝʥʪ ʨʦʙʠʪʴʩʷ ʥʘ ʜʦʩʣʽʜʞʝʥʥʷ, ʚ ʷʢʠʭ ʚʠʩʚʽʪʣʝʥʦ ʜʽʷʣʴʥʽʩʪʴ ʪʘ ʽʩʪʦʨʠʯʥʝ ʟʥʘʯʝʥʥʷ ʯʣʝ-

ʥʽʚ ɻʦʣʦʚʥʦʛʦ ʂʦʤʽʪʝʪʫ ʽʟ ʩʝʣʷʥʩʴʢʦʾ ʩʧʨʘʚʠ ʫ ʧʠʪʘʥʥʽ ʧʽʜʛʦʪʦʚʮʽ ʨʝʬʦʨʤʠ ʪʘ ʚʪʽʣʝʥʥʶ ʾʾ ʚ ʞʠʪʪʷ. 

Abstract 
The purpose of the article is to present the peculiarities of characteristics of the life course and state activities 

of the members of the Main Committee on Peasant Affairs, and the influence of their political beliefs and personal 

subjective factors on the results the preparatory process of the reform of 1861. 

The study used general scientific methods, historical and comparative system analysis and the special method 

of historical research ï the analysis of legal documents.  

Particular emphasis is placed on the research that observes the activities and historical significance of indi-

vidual members of the Main Committee on Peasant Affairs in the matter of preparing the reform and putting it into 

practice. 
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3 ʩʽʯʥʷ 1857 ʨʦʢʫ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ɯʤʧʝʨʘʪʦʨʘ 

ʆʣʝʢʩʘʥʜʨʘ ɯɯ ʙʫʣʠ ʟʽʙʨʘʥʽ ɻʦʣʦʚʘ ɼʝʨʞʘʚʥʦʾ ʈʘʜʠ 

ʛʝʥʝʨʘʣ-ʘʜôʶʪʘʥʪ ʢʥʷʟʴ ʆʨʣʦʚ, ʛʦʣʦʚʘ ɼʝʧʘʨʪʘʤʝ-

ʥʪʫ ɿʘʢʦʥʽʚ ʈʘʜʠ ʛʨʘʬ ɹʣʫʜʦʚ, ʤʽʥʽʩʪʨʠ: ʽʤʧʝʨʘʪʦʨ-

ʩʴʢʦʛʦ ʜʚʦʨʫ ʛʨʘʬ ɸʜʣʝʨʙʝʨʛ, ʚʥʫʪʨʽʰʥʽʭ ʩʧʨʘʚ ʃʘ-

ʥʩʴʢʠʡ, ʬʽʥʘʥʩʽʚ ɹʨʦʢ, ʰʝʬ ʞʘʥʜʘʨʤʽʚ ʢʥʷʟʴ ɼʦʣ-

ʛʦʨʫʢʦʚ ʽ ʯʣʝʥʠ ɼʝʨʞʘʚʥʦʾ ʈʘʜʠ ʢʥʷʟʴ ɻʘʛʘʨʽʥ, 

ʙʘʨʦʥ ʂʦʨʬ, ʛʝʥʝʨʘʣ-ʘʜôʶʪʘʥʪʠ ʏʝʚʢʽʥ ʽ ʈʦʩʪʦʚʮʝʚ. 

ʎʷ ʧʦʜʽʷ ʩʪʘʣʘ ʧʦʯʘʪʢʦʤ ʽʩʪʦʨʽʾ ʨʝʬʦʨʤʠ, ʷʢʫ ʩʫʯʘʩ-

ʥʠʢʠ ʥʘʟʚʘʣʠ ɺʝʣʠʢʦʶ.  

ʈʽʚʝʥʴ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʙʣʝʤʘʪʠʢʠ ʨʝʬʦʨʤʠ 

1861 ʨʦʢʫ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʠʤ, ʙʽʣʴʰʽʩʪʴ ʾʾ ʘʩ-

ʧʝʢʪʽʚ ʦʭʦʧʣʝʥʽ ʽʩʪʦʨʠʢʘʤʠ. ʅʝ ʟʘʣʠʰʠʚʩʷ ʦʩʪʦ-

ʨʦʥʴ ʡ ɻʦʣʦʚʥʠʡ ʂʦʤʽʪʝʪ ʟ ʩʝʣʷʥʩʴʢʦʾ ʩʧʨʘʚʠ. ʍʘ-

ʨʘʢʪʝʨʠʩʪʠʢʘ ʜʽʷʣʴʥʦʩʪʽ ʂʦʤʽʪʝʪʫ ʤʘʣʘ ʤʽʩʮʝ ʚ ʧʨʘ-

ʮʷʭ ʨʦʩʽʡʩʴʢʠʭ [11], ʫʢʨʘʾʥʩʴʢʠʭ [12] ʽ ʟʘʨʫʙʽʞʥʠʭ 

[10] ʚʯʝʥʠʭ, ʘʣʝ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʩʪʦʩʫʚʘʣʠʩʷ ʙ ʽʤʝʥ 

ʪʘ ʦʙʣʠʯʴ ʮʽʻʾ ʫʩʪʘʥʦʚʠ, ʧʦʢʠ ʥʝ ʟôʷʚʣʷʣʦʩʴ. ʊʦʤʫ 

ʤʝʪʘ ʩʪʘʪʪʽ ʧʦʣʷʛʘʻ ʚ ʫʟʘʛʘʣʴʥʶʶʯʽʡ ʭʘʨʘʢʪʝʨʠʩ-

ʪʠʮʽ ʞʠʪʪʻʚʦʛʦ ʰʣʷʭʫ ʪʘ ʧʦʟʠʮʽʡ ʯʣʝʥʽʚ ɻʦʣʦʚʥʦʛʦ 

ʂʦʤʽʪʝʪʫ ʟ ʩʝʣʷʥʩʴʢʦʾ ʩʧʨʘʚʠ ʡ ʚʧʣʠʚʫ ʦʩʦʙʠʩʪʽʩ-

ʥʠʭ ʩʫʙôʻʢʪʠʚʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʜʽʷʣʴʥʦ-

ʩʪʽ ʂʦʤʽʪʝʪʫ. 

70-ʨʽʯʥʠʡ ʆʣʝʢʩʽʡ ʌʝʜʦʨʦʚʠʯ ʆʨʣʦʚ ʜʦʩʷʛ ʜʦ 

ʮʴʦʛʦ ʯʘʩʫ ʚʝʨʰʠʥʠ ʩʚʦʻʾ ʙʶʨʦʢʨʘʪʠʯʥʦʾ ʢʘʨ'ʻʨʠ. 

ɺʽʥ ʙʫʚ ʰʝʬʦʤ ʞʘʥʜʘʨʤʽʚ ʽ ʥʘʯʘʣʴʥʠʢʦʤ III ʚʽʜʜʽ-

ʣʝʥʥʷ ʚʣʘʩʥʦʾ ʡʦʛʦ ʽʤʧʝʨʘʪʦʨʩʴʢʦʾ ʚʝʣʠʯʥʦʩʪʽ ʢʘʥ-

ʮʝʣʷʨʽʾ ʟ 1844 ʧʦ 1856 ʨʽʢ (ʇʽʩʣʷ ʆʣʝʢʩʘʥʜʨʘ ɹʝʥʢʝ-

ʥʜʦʨʬʘ) [7, c.138]. ʄʠʢʦʣʘ I ʚʚʘʞʘʚ ʡʦʛʦ ʩʚʦʾʤ ʦʩʦ-

ʙʠʩʪʠʤ ʜʨʫʛʦʤ [16, c. 117]. ʋ 1856 ʨʦʮʽ ʆʨʣʦʚ 

ʦʯʦʣʠʚ ʨʦʩʽʡʩʴʢʫ ʜʝʣʝʛʘʮʽʶ ʧʽʜ ʯʘʩ ʫʢʣʘʜʘʥʥʷ ʇʘ-

ʨʠʟʴʢʦʛʦ ʤʠʨʫ, ʦʪʨʠʤʘʚ ʪʠʪʫʣ ʢʥʷʟʷ; ʚ ʮʴʦʤʫ ʞ ʨʦʮʽ 

ʚʽʥ ʙʫʚ ʧʨʠʟʥʘʯʝʥʠʡ ʛʦʣʦʚʦʶ ɼʝʨʞʘʚʥʦʾ ʨʘʜʠ ʽ ʂʦ-

ʤʽʪʝʪʫ ʤʽʥʽʩʪʨʽʚ. ʋʯʘʩʥʠʢ ɺʝʣʠʢʦʾ ɺʽʪʯʠʟʥʷʥʦʾ 

ʚʽʡʥʠ 1812 ʨʦʢʫ, ʟʦʢʨʝʤʘ, ɹʦʨʦʜʽʥʩʴʢʦʾ ʪʘ ʙʘʛʘʪʴʦʭ 

ʽʥʰʠʭ ʙʠʪʚ, ʨʦʩʽʡʩʴʢʦ-ʪʫʨʝʮʴʢʦʾ ʚʽʡʥʠ 1828-1829 

ʨʦʢʽʚ. ʋ 1833 ʨʦʮʽ ʆʨʣʦʚ ʫ ʷʢʦʩʪʽ ʥʘʜʟʚʠʯʘʡʥʦʛʦ 

ʧʦʩʣʘ ʚ ʂʦʥʩʪʘʥʪʠʥʦʧʦʣʽ ʫʢʣʘʚ ʖʥʢʷʨ-ɯʩʢʝʣʝʩʽʡʩʴ-

ʢʠʡ ʤʠʨʥʠʡ ʜʦʛʦʚʽʨ. ʈʽʜʥʠʡ ʙʨʘʪ ʜʝʢʘʙʨʠʩʪʘ ʄʠ-

ʭʘʡʣʘ ʆʨʣʦʚʘ, ʚʽʥ ʦʧʠʥʠʚʩʷ ʚ ʯʠʩʣʽ ʪʠʭ, ʭʪʦ ʧʨʠʜʫ-

ʰʠʚ ʧʦʚʩʪʘʥʥʷ, ʽ, ʷʢ ʟʥʘʯʠʪʴʩʷ ʚ ʡʦʛʦ ʬʦʨʤʫʣʷʨ-

ʥʦʤʫ ʩʧʠʩʢʫ, çʟʘ ʚʽʜʤʽʥʥʽ ʜʽʾ ʧʨʦʪʠ ʙʫʥʪʽʚʥʠʢʽʚè 
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ʦʪʨʠʤʘʚ ʛʨʘʬʩʴʢʠʡ ʪʠʪʫʣ. ʋ 1831 ʚʽʥ ʙʨʘʚ ʫʯʘʩʪʴ ʚ 

ʧʨʠʜʫʰʝʥʥʽ ʭʦʣʝʨʥʦʛʦ ʙʫʥʪʫ ʚ ʇʝʪʝʨʙʫʨʟʽ ʪʘ ʧʦʚʩ-

ʪʘʥʥʷ ʫ ʚʽʡʩʴʢʦʚʠʭ ʧʦʩʝʣʝʥʥʷʭ. ʅʝ ʤʘʶʯʠ ʨʦʜʦʚʦʾ 

ʚʣʘʩʥʦʩʪʽ, ʆʨʣʦʚ ʧʨʠʜʙʘʚ ʽ ʦʪʨʠʤʘʚ ʟʘ ʚʽʨʥʫ ʩʣʫʞʙʫ 

ʤʦʥʘʨʭʫ ʚʝʣʠʢʽ ʟʝʤʝʣʴʥʽ ʚʦʣʦʜʽʥʥʷ, ʪʘʢ ʱʦ ʥʘ ʧʦʯʘ-

ʪʢʫ 1850-ʭ ʨʦʢʽʚ ʩʪʘʚ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰʠʭ ʟʝʤʣʝʚ-

ʣʘʩʥʠʢʽʚ: ʫ ʥʴʦʛʦ ʨʘʟʦʤ ʟ ʜʨʫʞʠʥʦʶ ʙʫʣʦ 171 370 

ʜʝʩʷʪʠʥ ʟʝʤʣʽ ʪʘ ʫʛʽʜʴ ʚ ʜʝʢʽʣʴʢʦʭ ʛʫʙʝʨʥʽʷʭ. ʆʨʣʦʚ 

ʙʫʚ ʢʨʽʧʦʩʥʠʢʦʤ ʚ ʪʦʯʥʦʤʫ ʩʝʥʩʽ ʮʴʦʛʦ ʩʣʦʚʘ, ʽ ʟʘ 

ʩʦʮʽʘʣʴʥʠʤ ʩʪʘʥʦʤ, ʽ ʟʘ ʧʦʛʣʷʜʘʤʠ.  

ɻʝʥʝʨʘʣ-ʘʜ'ʶʪʘʥʪ ʗʢʽʚ ɯʚʘʥʦʚʠʯ ʈʦʩʪʦʚʮʝʚ ʙʫʚ 

ʥʘʡʙʣʠʞʯʦʶ ʜʦ ʆʣʝʢʩʘʥʜʨʘ II ʜʦʚʽʨʝʥʦʶ ʦʩʦʙʦʶ ʚ 

ʫʨʷʜʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʤʘʚ ʦʩʦʙʣʠ-

ʚʠʡ ʚʧʣʠʚ ʥʘ ʧʦʣʽʪʠʢʫ ʚ ʩʝʣʷʥʩʴʢʦʤʫ ʧʠʪʘʥʥʽ [5, 

c.18]. ɺʞʝ 22 ʣʶʪʦʛʦ 1855 ʨʦʢʫ ʆʣʝʢʩʘʥʜʨ II ʧʨʠʟ-

ʥʘʯʠʚ ʈʦʩʪʦʚʮʝʚʘ ʥʘʯʘʣʴʥʠʢʦʤ ɻʦʣʦʚʥʦʛʦ ʰʪʘʙʫ 

ʧʦ ʚʽʡʩʴʢʦʚʦ-ʥʘʚʯʘʣʴʥʠʤ ʟʘʢʣʘʜʘʤ, ʘ ʚ ʙʝʨʝʟʥʽ ʪʦʛʦ 

ʞ ʨʦʢʫ ï ʯʣʝʥʦʤ ɼʝʨʞʘʚʥʦʾ ʨʘʜʠ ʪʘ ʧʨʠʩʫʪʥʽʤ ʫ ʂʦ-

ʤʽʪʝʪʽ ʤʽʥʽʩʪʨʽʚ. ɰʭ ʜʨʫʞʥʽ ʩʪʦʩʫʥʢʠ ʩʢʣʘʣʠʩʷ ʧʨʦ-

ʪʷʛʦʤ ʜʚʘʜʮʷʪʠ ʧʦʧʝʨʝʜʥʽʭ ʨʦʢʽʚ, ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ 

ʨʽʟʥʠʮʶ ʫ ʚʽʮʽ ʚ 15 ʨʦʢʽʚ. ʈʦʩʪʦʚʮʝʚ ʧʦʭʦʜʠʚ ʽʟ ʜʚʦ-

ʨʷʥ ʇʝʪʝʨʙʫʨʟʴʢʦʾ ʛʫʙʝʨʥʽʾ ʽ ʥʘʣʝʞʘʚ ʜʦ ʚʽʡʩʴʢʦʚʦʾ 

ʙʶʨʦʢʨʘʪʽʾ, ʟʝʤʝʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ ʥʝ ʤʘʚ. ʋ ʤʦʣʦʜʽ 

ʨʦʢʠ ʈʦʩʪʦʚʮʝʚ ʙʫʚ ʙʣʠʟʴʢʠʡ ʟ ʢʝʨʽʚʥʠʢʘʤʠ ʇʽʚʥʽ-

ʯʥʦʛʦ ʪʦʚʘʨʠʩʪʚʘ ʜʝʢʘʙʨʠʩʪʽʚ, ʧʨʦʪʝ ʚʩʪʫʧʠʪʠ ʚ ʪʘ-

ʻʤʥʫ ʨʝʚʦʣʶʮʽʡʥʫ ʦʨʛʘʥʽʟʘʮʽʶ ʚʽʜʤʦʚʠʚʩʷ. ʅʘʧʝʨʝ-

ʜʦʜʥʽ ʧʦʚʩʪʘʥʥʷ ʩʘʤʝ ʚʽʥ, ʥʝ ʧʨʠʭʦʚʫʶʯʠ ʮʴʦʛʦ ʚʽʜ 

ʩʚʦʾʭ ʜʨʫʟʽʚ, ʧʦʚʽʜʦʤʠʚ ʄʠʢʦʣʽ I ʧʨʦ ʧʽʜʛʦʪʦʚʢʫ ʚʠ-

ʩʪʫʧʫ. 14 ʛʨʫʜʥʷ ʙʨʘʚ ʫʯʘʩʪʴ ʫ ʧʨʠʜʫʰʝʥʥʽ ʧʦʚʩ-

ʪʘʥʥʷ, ʙʫʚ ʧʦʨʘʥʝʥʠʡ ʽ çʟʘ ʩʪʘʨʘʥʥʽʩʪʴ ʽ ʪʦʯʥʽʩʪʴ ʫ 

ʚʠʢʦʥʘʥʥʽ ʩʚʦʛʦ ʦʙʦʚ'ʷʟʢʫè [5, c.13] ʦʪʨʠʤʘʚ ʧʽʜʚʠ-

ʱʝʥʥʷ ʚ ʯʠʥʽ ʽ ʦʨʜʝʥ. ɺʪʽʤ, ʧʦʚʝʨʥʝʥʥʷ ʜʝʢʘʙʨʠʩʪʽʚ 

ʟ ʉʠʙʽʨʫ ʚ ʢʽʥʮʽ 1856-ʛʦ, ʥʘʧʝʨʝʜʦʜʥʽ ʩʪʚʦʨʝʥʥʷ ʉʝ-

ʢʨʝʪʥʦʛʦ ʢʦʤʽʪʝʪʫ, ʩʪʘʣʦ ʧʦʚʦʨʦʪʥʠʤ ʩʚʽʪʦʛʣʷʜʥʠʤ 

ʝʧʽʟʦʜʦʤ ʷʢ ʜʣʷ ʩʘʤʦʛʦ ʈʦʩʪʦʚʮʝʚʘ ʽ ʡʦʛʦ ʩʽʤ'ʾ, ʪʘʢ ʽ 

ʜʣʷ ʙʘʛʘʪʴʦʭ ʩʫʯʘʩʥʠʢʽʚ. ʋ ʤʽʨʫ ʨʦʟʚʠʪʢʫ  ʚʠʟʥʘ-

ʯʝʥʥʷ ʩʝʣʷʥʩʴʢʦʛʦ ʧʠʪʘʥʥʷ ʚ ʩʫʩʧʽʣʴʥʦ-ʧʦʣʽʪʠʯ-

ʥʦʤʫ ʞʠʪʪʽ ʪʘ ʚʠʚʯʝʥʥʷ ʡʦʛʦ, ʈʦʩʪʦʚʮʝʚ ʢʨʫʪʦ ʟʤʽ-

ʥʠʪʴ ʩʚʦʾ ʧʦʛʣʷʜʠ: ʤʠʥʫʚʰʠʥʘ, ʟʦʢʨʝʤʘ, ʧʽʜʰʪʦʚ-

ʭʥʝ ʡʦʛʦ ʜʦ ʩʫʯʘʩʥʦʾ ʣʽʙʝʨʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ ʪʘ ʜʦ 

ʟʙʣʠʞʝʥʥʷ ʟ ʣʽʙʝʨʘʣʴʥʠʤʠ ʜʝʨʞʘʚʥʠʤʠ ʜʽʷʯʘʤʠ [5, 

c. 82]. ɸʣʝ ʮʝ ʩʪʘʥʝʪʴʩʷ ʚʞʝ ʟʘ ʤʝʞʘʤʠ ʜʽʷʣʴʥʦʩʪʽ 

ʉʝʢʨʝʪʥʦʛʦ ʢʦʤʽʪʝʪʫ, ʫ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ 1858 ʨʦʢʫ ʽ 

ʚ 1859 ʨʦʮʽ. 

ʉʝʨʛʽʡ ʉʪʝʧʘʥʦʚʠʯ ʃʘʥʩʴʢʠʡ ʩʪʘʚ ʯʣʝʥʦʤ ʉʝʢ-

ʨʝʪʥʦʛʦ ʢʦʤʽʪʝʪʫ ʷʢ ʢʝʨʽʚʥʠʢ ʄʽʥʽʩʪʝʨʩʪʚʘ ʚʥʫʪʨʽ-

ʰʥʽʭ ʩʧʨʘʚ, ʩʧʝʮʽʘʣʴʥʦ ʟʘʡʥʷʪʦʛʦ ʩʝʣʷʥʩʴʢʠʤ ʧʠ-

ʪʘʥʥʷʤ. ʗʢ ʽ ʆʨʣʦʚ, ʚʽʥ ʙʫʚ ʫʞʝ ʧʦʭʠʣʦʛʦ ʚʽʢʫ (1785 

ʨʦʢʫ ʥʘʨʦʜʞʝʥʥʷ) ʽ ʤʘʚ ʚʝʣʠʢʠʡ ʜʦʩʚʽʜ ʘʜʤʽʥʽʩʪʨʘ-

ʪʠʚʥʦʾ ʩʣʫʞʙʠ. ʋ 1830-1834 ʨʦʢʘʭ ʃʘʥʩʴʢʠʡ ʙʫʚ 

ʮʠʚʽʣʴʥʠʤ ʛʫʙʝʨʥʘʪʦʨʦʤ ʩʧʦʯʘʪʢʫ ʚ ʂʦʩʪʨʦʤʽ, ʧʦ-

ʪʽʤ ʫ ɺʦʣʦʜʠʤʠʨʽ, ʧʽʩʣʷ ʪʦʛʦ ï ʧʨʠʩʫʪʥʽʤ ʫ ʉʝʥʘʪʽ, 

ʟ 1850 ʨʦʢʫ ï ʯʣʝʥʦʤ ɼʝʨʞʘʚʥʦʾ ʨʘʜʠ, ʚ ʥʘʩʪʫʧʥʦʤʫ 

ʨʦʮʽ ʚʽʥ ʙʫʚ ʥʘʜʘʥʠʡ ʚ ʜʽʡʩʥʽ ʪʘʻʤʥʽ ʨʘʜʥʠʢʠ. ʃʘʥ-

ʩʴʢʠʡ ʧʦʭʦʜʠʚ ʽʟ ʜʚʦʨʷʥ, ʦʪʨʠʤʘʚ ʜʦʤʘʰʥʶ ʦʩʚʽʪʫ, 

ʤʘʚ ʨʦʜʦʚʠʡ ʤʘʻʪʦʢ ʚ 150 ʜʝʩʷʪʠʥ ʫ ʊʚʝʨʩʴʢʽʡ ʛʫ-

ʙʝʨʥʽʾ, ʪʨʦʭʠ ʧʨʠʜʙʘʥʦʾ ʟʝʤʣʽ ʟ ʢʨʽʧʘʢʘʤʠ ʪʘ ʙʫʜʠ-

ʥʦʢ ʚ ʇʝʪʝʨʙʫʨʟʽ. ɺʽʥ ʥʝ ʥʘʣʝʞʘʚ ʜʦ ʪʠʪʫʣʦʚʘʥʦʾ 

ʟʥʘʪʽ, ʪʠʪʫʣ ʛʨʘʬʘ ʦʪʨʠʤʘʚ ʫ 1861 ʨʦʮʽ ʧʽʩʣʷ ʚʽʜʩʪʘ-

ʚʢʠ. ɺ ʤʦʣʦʜʦʩʪʽ ʃʘʥʩʴʢʠʡ ʙʫʚ ʫʯʘʩʥʠʢʦʤ çʉʦʶʟʫ 

ʙʣʘʛʦʜʝʥʩʪʚʘè, ʘʣʝ ʚʽʜʽʡʰʦʚ ʚʽʜ ʪʘʻʤʥʠʭ ʪʦʚʘʨʠʩʪʚ 

ʟʘʜʦʚʛʦ ʜʦ ʧʦʚʩʪʘʥʥʷ ʽ ʥʝ ʧʨʠʪʷʛʘʚʩʷ ʜʦ ʩʣʽʜʩʪʚʘ. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʙʽʣʴʰʦʩʪʽ ʩʚʦʾʭ ʢʦʣʝʛ ʧʦ ʉʝʢʨʝʪʥʦʤʫ 

ʢʦʤʽʪʝʪʫ, ʚʽʥ ʙʫʚ ʧʨʠʭʠʣʴʥʠʢʦʤ ʩʢʘʩʫʚʘʥʥʷ ʢʨʽʧʦʩ-

ʥʦʛʦ ʧʨʘʚʘ, ʪʷʞʽʚ ʜʦ ʣʽʙʝʨʘʣʽʟʤʫ, ʘʣʝ, ʥʝ ʤʘʶʯʠ ʯʽ-

ʪʢʦʾ ʧʨʦʛʨʘʤʠ, ʜʫʞʝ ʟʘʣʝʞʘʚ ʚʽʜ ʩʚʦʾʭ ʥʘʡʙʣʠʞʯʠʭ 

ʧʦʤʽʯʥʠʢʽʚ [15, c. 22] ʆʜʥʘʢ, ʚʠʟʥʘʯʠʚʰʠ ʩʚʦʶ ʧʦ-

ʟʠʮʽʶ, ʚʽʥ ʩʪʘʚʘʚ ʪʚʝʨʜʠʤ ʽ ʥʝʧʦʭʠʪʥʠʤ. ɺ ʢʽʥʮʝ-

ʚʦʤʫ ʧʽʜʩʫʤʢʫ ʡʦʛʦ ʨʦʣʴ ʚ ʧʽʜʛʦʪʦʚʮʽ ʨʝʬʦʨʤʠ ʚʠ-

ʟʥʘʯʠʣʘʩʷ ʚʠʙʦʨʦʤ ʄʠʢʦʣʠ ʄʽʣʶʪʽʥʘ (ʟʘʤʽʩʪʴ ʆʣʝ-

ʢʩʽʷ ʃʝʚʰʠʥʘ) ʥʘ ʧʦʩʘʜʫ ʩʚʦʛʦ ʟʘʩʪʫʧʥʠʢʘ, 

çʜʝʤʦʥʩʪʨʫʶʯʠ ʷʢʦʤʫ ʧʦʚʥʫ ʜʦʚʽʨʫè [15, c. 24]. 

ʄʽʥʽʩʪʨ ʜʝʨʞʘʚʥʦʛʦ ʤʘʡʥʘ, ʛʝʥʝʨʘʣ ʚʽʜ ʽʥʬʘʥ-

ʪʝʨʽʾ ʄʠʭʘʡʣʦ ʄʠʢʦʣʘʡʦʚʠʯ ʄʫʨʘʚʡʦʚ ʙʫʚ ʣʶʜʠ-

ʥʦʶ ʨʝʘʢʮʽʡʥʦʶ, ʭʦʯʘ ʚ ʤʠʥʫʣʦʤʫ ʪʘʢʦʞ ʙʫʚ ʯʣʝ-

ʥʦʤ çʉʦʶʟʫ ʙʣʘʛʦʜʝʥʩʪʚʘè. ʅʘ ʧʨʦʪʠʚʘʛʫ ʩʚʦʻʤʫ 

ʙʨʘʪʦʚʽ, ʜʝʢʘʙʨʠʩʪʦʚʽ ʆʣʝʢʩʘʥʜʨʫ ʄʫʨʘʚʡʦʚʫ, ʷʢʠʡ 

ʥʘ ʧʦʩʘʜʽ ʚʽʡʩʴʢʦʚʦʛʦ ʛʫʙʝʨʥʘʪʦʨʘ ʅʠʞʥʴʦʛʦ ʅʦʚ-

ʛʦʨʦʜʫ ʚ 1855-1861 ʨʦʢʘʭ ʚʩʽʣʷʢʦ ʩʧʨʠʷʚ ʟʚʽʣʴ-

ʥʝʥʥʶ ʩʝʣʷʥ ʽ ʧʽʜʪʨʠʤʫʚʘʚ ʧʦʣʽʪʠʢʫ ʄʽʥʽʩʪʝʨʩʪʚʘ 

ʚʥʫʪʨʽʰʥʽʭ ʩʧʨʘʚ, ʄʠʭʘʡʣʦ ʄʫʨʘʚʡʦʚ ʟʘʨʝʢʦʤʝʥ-

ʜʫʚʘʚ ʩʝʙʝ ʘʢʪʠʚʥʠʤ ʧʨʦʪʠʚʥʠʢʦʤ ʩʝʣʷʥʩʴʢʦʾ ʨʝʬʦ-

ʨʤʠ ʪʘ ʟʘʭʠʩʥʠʢʦʤ ʥʝʜʦʪʦʨʢʘʥʥʦʩʪʽ ʜʚʦʨʷʥʩʴʢʦʛʦ 

ʟʝʤʣʝʚʦʣʦʜʽʥʥʷ (ʩʘʤ ʚʽʥ ʨʘʟʦʤ ʟ ʜʨʫʞʠʥʦʶ ʤʘʚ ʙʣʠ-

ʟʴʢʦ 600 ʜʫʰ ʩʝʣʷʥ ʚ ʇʝʪʝʨʙʫʨʟʴʢʽʡ ʪʘ ʉʤʦʣʝʥʩʴʢʦʾ 

ʛʫʙʝʨʥʽʷʭ) [1, c.83]. ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʚʠʜʘʪʥʽ ʦʩʦʙʠ-

ʩʪʽ ʷʢʦʩʪʽ ʪʘ ʟʘʩʣʫʛʠ, ʦʮʽʥʢʘ ʡʦʛʦ ʜʽʷʣʴʥʦʩʪʽ ʻ ʜʦ-

ʩʠʪʴ ʥʝʦʜʥʦʟʥʘʯʥʦʶ: çʫʯʘʩʥʠʢ ʚʽʡʥʠ 1812 ʨʦʢʫ, ʫ 

ʚʽʮʽ 16 ʨʦʢʽʚ (!) ʚʘʞʢʦ ʧʦʨʘʥʝʥʠʡ ʧʽʜ ɹʦʨʦʜʽʥʠʤ, 

ʣʶʜʠʥʘ ʚʦʣʴʦʚʘ, ʨʦʟʫʤʥʘ, ʧʨʠʥʮʠʧʦʚʘ, ʚʽʥ ʚʚʽʡʰʦʚ 

ʚ ʽʩʪʦʨʽʶ ʨʦʩʽʡʩʴʢʦʾ ʢʫʣʴʪʫʨʠ ʚʠʢʣʶʯʥʦ ʷʢ çʄʫʨʘ-

ʚʡʦʚ-ʚʽʰʘʪʝʣʴè ʽ çʄʫʨʘʚʡʦʚ-ʧʘʣʘʯèè [14, c.191]. 

ʉʝʨʝʜ ʚʧʣʠʚʦʚʠʭ ʢʨʽʧʦʩʥʠʢʽʚ ʉʝʢʨʝʪʥʦʛʦ ʢʦ-

ʤʽʪʝʪʫ ʙʫʣʠ ʢʥʷʟʴ ʇʘʚʣʦ ʇʘʚʣʦʚʠʯ ɻʘʛʘʨʽʥ, ʢʥʷʟʴ 

ɺʘʩʠʣʴ ɸʥʜʨʽʡʦʚʠʯ ɼʦʣʛʦʨʫʢʦʚ ʽ ʛʨʘʬ ɺʽʢʪʦʨ ʄʠ-

ʢʠʪʦʚʠʯ ʇʘʥʽʥ. ɺʩʽ ʪʨʦʻ ʥʘʣʝʞʘʣʠ ʜʦ ʚʠʱʦʾ ʨʦʜʦʚʠ-

ʪʦʾ ʘʨʠʩʪʦʢʨʘʪʽʾ ʪʘ ʙʫʣʠ ʚʝʣʠʢʠʤʠ ʟʝʤʣʝʚʣʘʩʥʠ-

ʢʘʤʠ. ɻʘʛʘʨʽʥ ʤʘʚ ʧʦʥʘʜ 2000 ʜʫʰ ʩʝʣʷʥ ʚ ʅʠʞʝʛʦ-

ʨʦʜʩʴʢʦʾ ʛʫʙʝʨʥʽʾ (ʤʘʡʞʝ ʚʩʽ ʚ ʨʦʜʦʚʦʤʫ ʤʘʻʪʢʫ), 

ɼʦʣʛʦʨʫʢʦʚ ï 1800 ʜʫʰ, ʘ ʨʘʟʦʤ ʟ ʜʨʫʞʠʥʦʶ ʙʣʠ-

ʟʴʢʦ 6800 (ʪʝʞ ʚ ʨʦʜʦʚʦʤʫ ʤʘʻʪʢʫ) ʚ ʉʤʦʣʝʥʩʴʢʽʡ ʽ 

ʊʚʝʨʩʴʢʽʡ ʛʫʙʝʨʥʽʷʭ; ʇʘʥʽʥ ʤʘʚ (ʨʘʟʦʤ ʟ ʙʘʪʴʢʘʤʠ) 

ʚ ʨʦʜʦʚʦʤʫ ʚʦʣʦʜʽʥʥʽ ʙʽʣʴʰ ʥʽʞ 12 500 ʜʫʰ ʩʝʣʷʥ ʚ 

ʜʝʚ'ʷʪʠ ʛʫʙʝʨʥʽʷʭ ʮʝʥʪʨʘʣʴʥʠʭ ʨʘʡʦʥʽʚ ʈʦʩʽʾ. ɺʩʽ 

ʪʨʦʻ ʜʦʩʷʛʣʠ ʚʠʩʦʢʦʛʦ ʩʪʘʥʦʚʠʱʘ ʚ ʙʶʨʦʢʨʘʪʠʯ-

ʥʦʤʫ ʩʚʽʪʽ ʱʝ ʟʘ ʧʨʘʚʣʽʥʥʷ ʄʠʢʦʣʠ I. ɻʘʛʘʨʽʥ ʟ 1818 

ʨʦʢʫ ʩʣʫʞʠʚ ʫ ʨʽʟʥʠʭ ʜʝʧʘʨʪʘʤʝʥʪʘʭ ʉʝʥʘʪʫ, ʚ 1843 

ʨʦʮʽ ʦʪʨʠʤʘʚ ʯʠʥ ʜʽʡʩʥʦʛʦ ʪʘʻʤʥʦʛʦ ʨʘʜʥʠʢʘ ʽ ʟ 

1844 ʨʦʢʫ ʩʪʘʚ ʯʣʝʥʦʤ ɼʝʨʞʘʚʥʦʾ ʨʘʜʠ. ʅʘ ʯʘʩ ʟʘ-

ʩʥʫʚʘʥʥʷ ʉʝʢʨʝʪʥʦʛʦ ʢʦʤʽʪʝʪʫ ʮʝ ʙʫʚ ʜʦʩʚʽʜʯʝʥʠʡ, 

ʥʘʚʯʝʥʠʡ ʞʠʪʪʷʤ ʘʜʤʽʥʽʩʪʨʘʪʦʨ. ɺʽʥ ʚʽʚ ʱʦʜʝʥʥʠʢ, 

ʚ ʷʢʦʤʫ ʚʽʜʦʙʨʘʟʠʚ, ʟʦʢʨʝʤʘ, ʽ ʜʽʷʣʴʥʽʩʪʴ ʂʦʤʽʪʝʪʫ 

[13]. ɼʦʣʛʦʨʫʢʦʚ ʫ 1852-1856 ʨʦʢʘʭ ʙʫʚ ʚʽʡʩʴʢʦʚʠʤ 

ʤʽʥʽʩʪʨʦʤ, ʘʣʝ ʫ ʚʘʞʢʠʭ ʦʙʩʪʘʚʠʥʘʭ ʂʨʠʤʩʴʢʦʾ 

ʚʽʡʥʠ ʟʘʨʝʢʦʤʝʥʜʫʚʘʚ ʩʝʙʝ ʥʝ ʟ ʥʘʡʢʨʘʱʦʾ ʩʪʦʨʦʥʠ. 

ʋ ʯʝʨʚʥʽ 1856 ʨʦʢʫ ʚʽʥ ʩʪʘʚ ʰʝʬʦʤ ʞʘʥʜʘʨʤʽʚ ʽ ʥʘ-

ʯʘʣʴʥʠʢʦʤ III ʚʽʜʜʽʣʝʥʥʷ, ʟʤʽʥʠʚʰʠ ʥʘ ʮʴʦʤʫ ʧʦʩʪʫ 

ʢʥʷʟʷ ʆʨʣʦʚʘ, ʷʢʠʡ ʧʽʰʦʚ ʥʘ ʧʽʜʚʠʱʝʥʥʷ. ʋ 1849 

ʨʦʮʽ ɻʘʛʘʨʽʥ ʽ ɼʦʣʛʦʨʫʢʦʚ ʙʫʣʠ ʯʣʝʥʘʤʠ ʉʣʽʜʯʦʾ ʢʦ-

ʤʽʩʽʾ ʫ ʩʧʨʘʚʽ ʧʝʪʨʘʰʝʚʮʽʚ [3]. ʇʘʥʽʥ ʱʝ ʚ 1839 ʨ ʙʫʚ 

ʧʨʠʟʥʘʯʝʥʠʡ ʢʝʨʫʶʯʠʤ ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʶʩʪʠʮʽʾ ʪʘ 

ʟʘʪʚʝʨʜʞʝʥʠʡ ʤʽʥʽʩʪʨʦʤ ʫ 1841 ʨʦʮʽ, ʟʘʣʠʰʘʶʯʠʩʴ 

ʥʘ ʮʽʡ ʧʦʩʘʜʽ ʜʦ ʣʶʪʦʛʦ 1860 ʨʦʢʫ, ʢʦʣʠ ʧʽʩʣʷ ʩʤʝ-

ʨʪʽ ʈʦʩʪʦʚʮʝʚʘ ʟʘʤʽʥʠʚ ʡʦʛʦ ʥʘ ʧʦʩʘʜʽ ʛʦʣʦʚʠ ʨʝʜʘ-

ʢʮʽʡʥʠʭ ʢʦʤʽʩʽʡ [9]. ʋ ʉʝʢʨʝʪʥʦʤʫ ʢʦʤʽʪʝʪʽ ʇʘʥʽʥ 
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ʟ'ʷʚʠʚʩʷ ʧʽʟʥʽʰʝ ʽʥʰʠʭ, ʚʞʝ ʧʽʩʣʷ ʦʧʫʙʣʽʢʫʚʘʥʥʷ 

ʧʝʨʰʠʭ ʨʝʩʢʨʠʧʪʽʚ. 

ʊʘʢʦʞ ʩʝʨʝʜ ʯʣʝʥʽʚ ʉʝʢʨʝʪʥʦʛʦ ʢʦʤʽʪʝʪʫ ʟʘ 

ʩʚʦʻʶ ʦʩʚʽʪʦʶ ʽ ʩʪʘʪʫʩʦʤ ʫ ʩʫʩʧʽʣʴʩʪʚʽ ʦʩʦʙʣʠʚʦ 

ʚʠʜʽʣʷʣʠʩʴ ʛʨʘʬ ɹʣʫʜʦʚ ʽ ʙʘʨʦʥ ʂʦʨʬ. 

ɼʤʠʪʨʦ ʄʠʢʦʣʘʡʦʚʠʯ ɹʣʫʜʦʚ, ʛʨʘʬ ʽʟ 1842 

ʨʦʢʫ, ʬʘʢʪʠʯʥʦ ʙʫʚ ʟʘʩʪʫʧʥʠʢʦʤ ʆʨʣʦʚʘ ʷʢ ʛʦʣʦʚʫ-

ʯʁʦʛʦ ʚ ʂʦʤʽʪʝʪʽ. ʈʘʟʦʤ ʽʟ ʜʨʫʞʠʥʦʶ ʚʽʥ ʚʦʣʦʜʽʚ 

ʨʦʜʦʚʦʶ ʟʝʤʝʣʴʥʦʶ ʚʣʘʩʥʽʩʪʶ ʨʦʟʤʽʨʦʤ ʙʣʠʟʴʢʦ 

2500 ʜʝʩʷʪʠʥ ʫ ʨʽʟʥʠʭ ʛʫʙʝʨʥʽʷʭ. ʇʣʝʤʽʥʥʠʢ ɼʝʨʞʘ-

ʚʽʥʘ, ɹʣʫʜʦʚ ʙʫʚ ʦʩʚʽʯʝʥʦʶ ʣʶʜʠʥʦʶ, ʙʣʠʟʴʢʦʶ ʜʦ 

ʣʽʪʝʨʘʪʫʨʥʠʭ ʢʽʣ, ʚ ʤʦʣʦʜʦʩʪʽ ʙʫʚ ʦʜʥʠʤ ʽʟ ʟʘʩʥʦʚ-

ʥʠʢʽʚ ʽ ʜʽʷʣʴʥʠʤ ʯʣʝʥʦʤ ʣʽʪʝʨʘʪʫʨʥʦʛʦ ʛʫʨʪʢʘ çɸʨ-

ʟʘʤʘʩè. ʋ 1855 ʨʦʮʽ ʩʪʘʚ ʧʨʝʟʠʜʝʥʪʦʤ ɸʢʘʜʝʤʽʾ 

ʥʘʫʢ, ʟʘʣʠʰʘʶʯʠʩʴ ʥʘ ʮʽʡ ʧʦʩʘʜʽ ʜʦ ʩʤʝʨʪʽ ʫ 1864 

ʨʦʮʽ. ʂʨʘʱʝ ʟʘ ʽʥʰʠʭ ʯʣʝʥʽʚ ʂʦʤʽʪʝʪʫ ɹʣʫʜʦʚ ʟʥʘʚ 

ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʈʦʩʽʡʩʴʢʦʾ ʤʦʥʘʨʭʽʾ ʪʘ ʩʝʣʷʥʩʴʢʝ ʧʠ-

ʪʘʥʥʷ. ɺʽʥ ʙʫʚ ʜʽʣʦʚʦʜʦʤ ʧʝʨʰʦʛʦ ʉʝʢʨʝʪʥʦʛʦ ʢʦ-

ʤʽʪʝʪʫ 1826 ʨʦʢʫ, ʤʽʥʽʩʪʨʦʤ ʚʥʫʪʨʽʰʥʽʭ ʩʧʨʘʚ ʚ 

1832-1838 ʨʦʢʘʭ, ʘ ʟ 1840 ʨʦʢʫ ʙʫʚ ʛʦʣʦʚʥʦʢʦʤʘʥ-

ʜʫʶʯʠʤ II (ʢʦʜʠʬʽʢʘʮʽʡʥʠʤ) ʚʽʜʜʽʣʝʥʥʷʤ ʽʤʧʝʪʦʨ-

ʩʴʢʦʾ ʢʘʥʮʝʣʷʨʽʾ. ʇʽʜ ʡʦʛʦ ʢʝʨʽʚʥʠʮʪʚʦʤ ʩʢʣʘʜʝʥʦ 

ʜʚʘ ʚʠʜʘʥʥʷ ɿʚʦʜʫ ɿʘʢʦʥʽʚ (1842 ʽ 1857 ʨʦʢʽʚ). ʊʘ-

ʢʦʞ ɹʣʫʜʦʚ ʙʣʠʞʯʝ ʟʘ ʽʥʰʠʭ ʯʣʝʥʽʚ ʂʦʤʽʪʝʪʫ, ʟʘ ʚʠ-

ʢʣʶʯʝʥʥʷʤ ʂʦʨʬʘ, ʙʫʚ ʟʥʘʡʦʤʠʡ ʽʟ ʧʨʦʛʨʘʤʦʶ ʜʝ-

ʢʘʙʨʠʩʪʽʚ ʪʘ ʾʭ ʚʠʤʦʛʘʤʠ, ʘʜʞʝ ʫʢʣʘʜʘʚ çʜʦʥʝ-

ʩʝʥʥʷè ʉʣʽʜʯʦʾ ʢʦʤʽʩʽʾ ʧʦ ʾʭ ʩʧʨʘʚʽ [6, c. 126]. 

ʄʦʜʝʩʪ ɸʥʜʨʽʡʦʚʠʯ ʂʦʨʬ ʟʘʢʽʥʯʠʚ ʎʘʨʩʴʢʦ-

ʩʽʣʴʩʴʢʠʡ ʣʽʮʝʡ ʫ 1817 ʨʦʮʽ, ʨʘʟʦʤ ʟ ʇʫʰʢʽʥʠʤ ʽ ʜʝ-

ʷʢʠʤʠ ʤʘʡʙʫʪʥʽʤʠ ʜʝʢʘʙʨʠʩʪʘʤʠ. ɺʽʥ ʥʝ ʙʫʚ ʧʨʠʯʝ-

ʪʥʠʡ ʜʦ ʜʝʢʘʙʨʠʩʪʩʴʢʦʛʦ ʨʫʭʫ, ʽ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʙʘ-

ʛʘʪʴʦʭ ʩʚʦʾʭ ʜʨʫʟʽʚ ʮʠʭ ʨʦʢʽʚ, ʨʘʥʦ ʡ ʙʣʘʛʦʧʦʣʫʯʥʦ 

ʧʦʯʘʚ ʩʣʫʞʙʦʚʫ ʢʘʨ'ʻʨʫ. ʋ 1848 ʨʦʮʽ, ʟʘ ʟʘʚʜʘʥʥʷʤ 

ʄʠʢʦʣʠ I ʽ ʩʧʘʜʢʦʻʤʮʷ ʧʨʝʩʪʦʣʫ (ʤʘʡʙʫʪʥʴʦʛʦ ʆʣʝ-

ʢʩʘʥʜʨʘ II), ʚʽʥ ʥʘʧʠʩʘʚ ʢʥʠʛʫ çʉʭʦʜʞʝʥʥʷ ʥʘ ʧʨʝ-

ʩʪʦʣ ʽʤʧʝʨʘʪʦʨʘ ʄʠʢʦʣʠ Iè [8], ʚ ʷʢʽʡ ʜʘʚ ʦʬʽʮʽʡʥʫ 

ʚʝʨʩʽʶ ʽʩʪʦʨʽʾ ʜʝʢʘʙʨʠʩʪʩʴʢʦʛʦ ʨʫʭʫ. ʇʫʙʣʽʢʫʶʯʠ ʚ 

1857 ʨʦʮʽ (ʚʧʝʨʰʝ ʚ ʰʠʨʦʢʽʡ ʧʽʜʮʝʥʟʫʨʥʦʾ ʜʨʫʢʫ) 

ʤʘʪʝʨʽʘʣʠ ʧʨʦ ʧʦʚʩʪʘʥʥʷ ʥʘ ʉʝʥʘʪʩʴʢʽʡ ʧʣʦʱʽ [2], 

ʚʽʥ ʨʦʟʛʣʷʜʘʚ ʧʦʜʽʾ ʟ ʪʦʯʢʠ ʟʦʨʫ ʚʠʱʦʾ ʚʣʘʜʠ. ɿʘ ʧʦ-

ʛʣʷʜʘʤʠ ʽ ʧʝʨʝʢʦʥʘʥʥʷʤʠ ʂʦʨʬ ʙʫʚ ʜʘʣʝʢʠʤ ʚʽʜ 

ʩʚʦʾʭ ʢʦʣʠʰʥʽʭ ʮʘʨʩʴʢʦʩʽʣʴʩʴʢʠʭ ʜʨʫʟʽʚ. ɺʽʥ ʥʝ ʰʫ-

ʢʘʚ ʜʽʣʦʚʠʭ ʢʦʥʪʘʢʪʽʚ ʘʙʦ ʚʥʫʪʨʽʰʥʽʭ ʜʫʰʝʚʥʠʭ 

ʟʚ'ʷʟʢʽʚ ʽʟ ʜʝʢʘʙʨʠʩʪʘʤʠ, ʱʦ ʧʦʚʝʨʪʘʣʠʩʴ ʽʟ ʟʘ-

ʩʣʘʥʥʷ. ʂʦʨʬ ʦʙʪʷʞʫʚʘʚʩʷ ʩʚʦʾʤ ʧʨʠʟʥʘʯʝʥʥʷʤ ʚ 

ʉʝʢʨʝʪʥʠʡ ʢʦʤʽʪʝʪ ʽ, ʧʦʩʠʣʘʶʯʠʩʴ ʥʘ ʥʝʟʥʘʥʥʷ ʩʝ-

ʣʷʥʩʴʢʦʛʦ ʧʠʪʘʥʥʷ ʽ ʚ ʪʝʦʨʽʾ, ʽ ʥʘ ʧʨʘʢʪʠʮʽ (ʢʨʽʧʘʢʽʚ 

ʫ ʥʴʦʛʦ ʥʝ ʙʫʣʦ), ʜʦʤʘʛʘʚʩʷ ʚʠʭʦʜʫ ʟ ʡʦʛʦ ʩʢʣʘʜʫ, ʽ 

ʦʪʨʠʤʘʚ, ʥʘʨʝʰʪʽ, ʥʘ ʮʝ ʟʛʦʜʫ ʆʣʝʢʩʘʥʜʨʘ II ʥʘ ʧʦ-

ʯʘʪʢʫ 1858 ʨʦʢʫ. 

ɼʽʷʣʴʥʽʩʪʴ ʽʥʰʠʭ ʯʣʝʥʽʚ ʉʝʢʨʝʪʥʦʛʦ ʢʦʤʽʪʝʪʫ 

ʥʝ ʙʫʣʘ ʦʩʦʙʣʠʚʦ ʧʨʠʤʽʪʥʦʶ. ɻʨʘʬ ɺʦʣʦʜʠʤʠʨ ʌʝ-

ʜʦʨʦʚʠʯ ɸʜʣʝʨʙʝʨʛ ʟʘ ʩʚʦʾʤʠ ʧʦʛʣʷʜʘʤʠ ʪʘ ʩʣʫʞʙʦ-

ʚʠʤ ʜʦʩʚʽʜʦʤ ʥʘʣʝʞʘʚ ʜʦ ʩʪʘʨʦʾ ʤʠʢʦʣʘʾʚʩʴʢʦʾ ʙʶ-

ʨʦʢʨʘʪʽʾ. ɺʽʥ ʙʫʚ ʥʘʡʙʣʠʞʯʠʤ ʜʨʫʛʦʤ ʄʠʢʦʣʠ I 

ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʡʦʛʦ ʮʘʨʶʚʘʥʥʷ, ʥʘʧʨʠʢʽʥʮʽ ʧʨʘʚ-

ʣʽʥʥʷ ʽʤʧʝʨʘʪʦʨʘ ʩʪʘʚʰʠ ʤʽʥʽʩʪʨʦʤ, ʘ ʥʘ ʧʦʯʘʪʢʫ ï  

ʙʝʨʫʯʠ ʫʯʘʩʪʴ ʫ ʉʣʽʜʯʽʡ ʢʦʤʽʩʽʾ ʫ ʩʧʨʘʚʽ ʜʝʢʘʙʨʠʩ-

ʪʽʚ [16, c. 84]. ɸʜʣʝʨʙʝʨʛ ʧʦʭʦʜʠʚ ʽʟ ʜʚʦʨʷʥ ɽʩʪʣʷ-

ʥʜʩʴʢʦʡ ʛʫʙʝʨʥʽʾ, ʟʝʤʝʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ ʥʝ ʤʘʚ (ʫ ʜʨʫ-

ʞʠʥʠ ʙʫʣʦ ʙʣʠʟʴʢʦ 1500 ʢʨʽʧʘʢʽʚ). ɻʝʥʝʨʘʣ ʂʦʩʪʷʥ-

ʪʠʥ ɺʦʣʦʜʠʤʠʨʦʚʠʯ ʏʝʚʢʽʥ ʪʝʞ ʤʘʚ ʦʩʦʙʠʩʪʽ 

çʟʘʩʣʫʛʠè ʧʝʨʝʜ ʄʠʢʦʣʦʶ I: 14 ʛʨʫʜʥʷ 1825 ʨʦʢʫ 

ʚʽʥ ʧʝʨʝʙʫʚʘʚ ʙʣʠʟʴʢʦ ʮʘʨʷ ʽ ʦʩʦʙʠʩʪʦ ʚʽʜ ʥʴʦʛʦ 

ʦʪʨʠʤʫʚʘʚ ʥʘʢʘʟʠ, ʘ ʧʦʪʽʤ ʦʪʨʠʤʘʚ ʽ ʦʨʜʝʥ [4]. ɺʪʽʤ, 

ʥʘʡʚʠʱʠʭ ʧʦʩʘʜ ʥʘ ʜʝʨʞʘʚʥʽʡ ʩʣʫʞʙʽ ʚʽʥ ʜʦʩʷʛ ʫʞʝ 

ʧʨʠ ʆʣʝʢʩʘʥʜʨʽ II. ʏʝʚʢʽʥ ʧʦʭʦʜʠʚ ʽʟ ʜʚʦʨʷʥ, ʬʘʢ-

ʪʠʯʥʦ ʟʝʤʝʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ ʥʝ ʤʘʚ. ɺʽʥ ʥʝ ʥʘʣʝʞʘʚ 

ʜʦ ʯʠʩʣʘ ʟʘʧʝʢʣʠʭ ʢʨʽʧʦʩʥʠʢʽʚ ʽ ʧʦʩʪʫʧʦʚʦ çʧʝʨʝʡ-

ʰʦʚ ʥʘ ʧʦʟʠʮʽʾ ʧʨʠʭʠʣʴʥʠʢʽʚ ʨʝʬʦʨʤʠè [4]. 

ʉʝʢʨʝʪʥʠʡ ʢʦʤʽʪʝʪ ʙʫʚ ʫʢʦʤʧʣʝʢʪʦʚʘʥʠʡ ʟ ʯʣʝ-

ʥʽʚ ɼʝʨʞʘʚʥʦʾ ʨʘʜʠ, ʟʘʩʽʜʘʥʥʷ ʡʦʛʦ ʧʨʦʭʦʜʠʣʠ ʟʘ-

ʟʚʠʯʘʡ ʚ ʟʘʣʽ ɼʝʨʞʘʚʥʦʾ ʨʘʜʠ, ʽʥʦʜʽ ʚ ɿʠʤʦʚʦʤʫ ʧʘ-

ʣʘʮʽ ʫ ʮʘʨʷ. ʋ ʮʴʦʤʫ ʚʠʷʚʣʷʣʘʩʷ ʚʩʪʘʥʦʚʠʣʘʩʷ ʪʨʘ-

ʜʠʮʽʷ ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʣʠʰʥʽʭ ʉʝʢʨʝʪʥʠʭ ʢʦʤʽʪʝʪʽʚ. 

ʅʝʟʚʠʯʥʠʤ ʚ ʦʩʪʘʥʥʴʦʤʫ ʉʝʢʨʝʪʥʦʤʫ ʢʦʤʽʪʝʪʽ ʙʫʣʦ 

ʪʝ, ʱʦ 10 ʟ 14-ʪʠ ʡʦʛʦ ʯʣʝʥʽʚ ʪʘʢ ʯʠ ʽʥʘʢʰʝ ʚʠʷʚʠ-

ʣʠʩʷ ʧʦʚ'ʷʟʘʥʠʤʠ ʚ ʤʠʥʫʣʽʡ ʩʚʦʾʡ ʜʽʷʣʴʥʦʩʪʽ ʟ ʽʩʪʦ-

ʨʽʻʶ ʚʠʟʚʦʣʴʥʦʛʦ ʨʫʭʫ: ʩʽʤ ʙʨʘʣʠ ʫʯʘʩʪʴ ʚ ʧʨʠʜʫ-

ʰʝʥʥʽ ʧʦʚʩʪʘʥʥʷ ʜʝʢʘʙʨʠʩʪʽʚ, ʚ ʩʣʽʜʩʪʚʽ ʥʘʜ ʜʝʢʘʙ-

ʨʠʩʪʘʤʠ ʪʘ ʧʝʪʨʘʰʝʚʮʷʤʠ, ʜʚʦʻ ʚ ʤʦʣʦʜʦʩʪʽ ʩʘʤʽ 

ʙʨʘʣʠ ʫʯʘʩʪʴ ʚ çʉʦʶʟʽ ʙʣʘʛʦʜʝʥʩʪʚʘè, ʦʜʠʥ ʚʠʚʯʘʚ 

ʽʩʪʦʨʽʶ ʜʝʢʘʙʨʠʟʤʫ. ʎʝʡ ʜʦʩʚʽʜ ʤʠʥʫʣʦʛʦ ʥʝ ʧʨʦʡ-

ʰʦʚ ʙʝʟʩʣʽʜʥʦ ʽ ʚʧʣʠʚʘʚ ʥʘ ʩʧʨʠʡʥʷʪʪʷ ʯʣʝʥʘʤʠ ʂʦ-

ʤʽʪʝʪʫ ʩʫʩʧʽʣʴʥʦ-ʧʦʣʽʪʠʯʥʦʾ ʦʙʩʪʘʥʦʚʢʠ ʢʽʥʮʷ 

1850-ʭ ʨʦʢʽʚ. ʋ ʾʭʥʽʭ ʚʠʩʪʫʧʘʭ ʽ ʧʦʚʝʜʽʥʮʽ ʧʨʦʷʚʣʷ-

ʚʩʷ ʩʪʨʘʭ ʧʝʨʝʜ ʤʦʞʣʠʚʽʩʪʶ ʙʦʨʦʪʴʙʠ ʘʙʦ ʥʝʚʜʦʚʦ-

ʣʝʥʥʷ ʩʝʣʷʥʩʪʚʘ ʽ ʜʚʦʨʷʥʩʪʚʘ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ 
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ɸʥʥʦʪʘʮʠʷ 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʛʠʧʦʪʝʟʝ ʧʘʣʝʦʢʦʥʪʘʢʪʘ ʚ ʜʨʝʚʥʠʝ ʚʨʝʤʝʥʘ. ɸʥʘʣʠʟʠʨʫʝʪʩʷ ʦʜʠʥ ʠʟ ʟʘʛʘʜʦʯʥʳʭ ʛʝʦ-

ʛʣʠʬʦʚ ʖʞʥʦʡ ɸʤʝʨʠʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʧʣʘʪʦ ʇʘʣʴʧʘ, ʧʦʜ ʥʘʟʚʘʥʠʝʤ ɿʚʝʟʜʘ ʠʣʠ ʕʩʪʨʝʣʣʘ ʇʨʦʚʝʜʝʥ-

ʥʳʡ ʘʥʘʣʠʟ ʦʙʲʝʤʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʦʙʲʝʢʪʘ, ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʨʠʩʫʥʦʢ ʷʚʣʷʝʪʩʷ ʛʝʦʤʝʪʨʠʯʝ-

ʩʢʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʝʚʨʦʧʝʡʩʢʠʭ ʠ ʘʟʠʘʪʩʢʠʭ ʩʪʨʦʝʥʠʡ ʠ ʷʚʣʷʝʪʩʷ ʢʦʩʚʝʥʥʳʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ 

ʪʝʦʨʠʠ ʜʠʬʬʫʟʠʦʥʠʟʤʘ ʠ ʧʘʣʝʦʢʦʥʪʘʢʪʘ. 

Abstract 
The article is devoted to the hypothesis paleocontacts in ancient times. Examines one of the mysterious geo-

glyphs of South America, located on a plateau Palpa, under the name of Star or Estrella the analysis of three-

dimensional image of the object, allows to assume that is a geometric basis for several European and Asian build-

ings and is an indirect confirmation of the theory of diffusionism and paleocontact. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʦʛʣʠʬʳ, ʜʨʝʚʥʷʷ ʘʨʭʠʪʝʢʪʫʨʘ, ʧʘʣʝʦʢʦʥʪʘʢʪ.  

Keywords: the geoglyphs, ancient architecture, paleocontact. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʟʚʠʚʘʶʱʝʤʩʷ 

ʤʠʨʝ, ʢʘʟʘʣʦʩʴ ʙʳ, ʚʩʝ ʫʞʝ ʠʟʫʯʝʥʦ ʠ ʫʞʝ ʥʝ ʦʩʪʘ-

ʣʦʩʴ ʪʘʢʦʛʦ ʤʝʩʪʘ, ʥʘ ʢʦʪʦʨʦʝ ʙʳ ʥʝ ʩʪʫʧʘʣʘ ʥʦʛʘ 

ʯʝʣʦʚʝʢʘ. ɹʣʘʛʦʜʘʨʷ ʨʘʟʚʠʪʠʶ ʘʚʠʘʮʠʠ ʠ ʦʩʚʦʝʥʠʶ 

ʢʦʩʤʦʩʘ, ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʙʣʶʜʘʪʴ ʧʦ-

ʚʝʨʭʥʦʩʪʴ ʟʝʤʣʠ ʩ ʚʦʟʜʫʭʘ, ʘ, ʪʘʢ ʞʝ ʩ ʢʦʩʤʦʩʘ, ʪʘʢ 

ʣʶʜʠ ʦʙʥʘʨʫʞʠʣʠ ʠʟʦʙʨʘʞʝʥʠʷ, ʥʘʥʝʩʝʥʥʳʝ 

ʜʨʝʚʥʠʤʠ ʣʶʜʴʤʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʟʝʤʣʠ. ɺ ʥʘʫʯʥʦʡ 

ʩʨʝʜʝ ʦʥʠ ʠʟʚʝʩʪʥʳ ʢʘʢ ʛʝʦʛʣʠʬʳ ʠ ʜʦ ʩʠʭ ʧʦʨ ʤʥʦ-

ʛʠʝ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʟʘʛʘʜʢʦʡ, ʢʦʪʦʨʫʶ ʧʳʪʘʶʪʩʷ 

ʨʘʟʛʘʜʘʪʴ ʤʥʦʛʠʝ ʣʶʜʠ, ʫʯʝʥʳʝ. 

ɻʝʦʛʣʠʬʳ - ʨʠʩʫʥʢʠ ʠʣʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʠ-

ʛʫʨʳ, ʥʘʥʝʩʸʥʥʳʝ ʥʘ ʟʝʤʣʶ, ʜʣʠʥʥʦʶ ʩʚʳʰʝ 4 ʤʝʪ-

ʨʦʚ. ɹʦʣʴʰʠʥʩʪʚʦ ʨʠʩʫʥʢʦʚ ʥʘʩʪʦʣʴʢʦ ʚʝʣʠʢʠ, ʯʪʦ 

ʠʭ ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʪʦʣʴʢʦ ʩ ʚʳʩʦʪʳ ʧʪʠʯʴʝʛʦ 

ʧʦʣʝʪʘ. ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳ ʛʝʦʛʣʠʬʳ ʅʘʩʢʠ. 

ʇʣʘʪʦ ʅʘʩʢʘ ʚ ʥʘʰʠ ʜʥʠ ï ʙʝʟʞʠʟʥʝʥʥʘʷ ʧʫ-

ʩʪʳʥʷ, ʧʦʢʨʳʪʘʷ ʧʦʪʝʤʥʝʚʰʠʤʠ ʦʪ ʞʘʨʳ ʠ ʩʦʣʥʮʘ 

ʢʘʤʥʷʤʠ ʠ ʠʟʨʝʟʘʥʥʘʷ ʨʫʩʣʘʤʠ ʜʘʚʥʦ ʚʳʩʦʭʰʠʭ 

ʚʦʜʥʳʭ ʧʦʪʦʢʦʚ, ʦʥʦ ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʩʫ-

ʭʠʭ ʤʝʩʪ ʥʘ ɿʝʤʣʝ. ɼʦʞʜʠ ʚʳʧʘʜʘʶʪ ʟʜʝʩʴ ʚ ʩʨʝʜ-

ʥʝʤ ʨʘʟ ʚ ʜʚʘ ʛʦʜʘ ʠ ʧʨʦʜʦʣʞʘʶʪʩʷ ʥʝ ʙʦʣʝʝ ʧʦʣʫ-

ʯʘʩʘ. ʅʘʭʦʜʠʪʩʷ ʚ 450 ʢʤ ʢ ʶʛʫ ʦʪ ʃʠʤʳ, ʩʪʦʣʠʮʳ 

ʇʝʨʫ, ʚ 40 ʢʤ ʦʪ ʧʦʙʝʨʝʞʴʷ ʊʠʭʦʛʦ ʦʢʝʘʥʘ, ʥʘ ʚʳ-

ʩʦʪʝ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 450 ʤ. 

ɻʝʦʛʣʠʬʳ ʅʘʩʢʠ - ʛʨʫʧʧʘ ʛʠʛʘʥʪʩʢʠʭ ʛʝʦʤʝʪ-

ʨʠʯʝʩʢʠʭ ʠ ʬʠʛʫʨʥʳʭ ʛʝʦʛʣʠʬʦʚ ʥʘ ʧʣʘʪʦ ʅʘʩʢʘ ʚ 

ʶʞʥʦʡ ʯʘʩʪʠ ʇʝʨʫ. ʅʘ ʧʣʘʪʦ, ʧʨʦʪʷʥʫʚʰʝʤʩʷ ʙʦʣʝʝ 

ʯʝʤ ʥʘ 50 ʢʠʣʦʤʝʪʨʦʚ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ ʠ ʥʘ 5-7 ʢʠʣʦ-

ʤʝʪʨʦʚ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ, ʩʝʛʦʜʥʷ ʠʟʚʝʩʪʥʦ ʦʢʦʣʦ 

30 ʨʠʩʫʥʢʦʚ ʪʘʢʠʭ ʢʘʢ ʧʪʠʮʘ, ʦʙʝʟʴʷʥʘ, ʧʘʫʢ, ʮʚʝʪʳ 

ʠ ʜʨ. ʪʘʢʞʝ ʦʢʦʣʦ 13 ʪʳʩʷʯ ʣʠʥʠʡ ʠ ʧʦʣʦʩ ʠ ʦʢʦʣʦ 

700 ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ ʪʘʢʠʭ ʢʘʢ ʪʨʝʫʛʦʣʴʥʠʢʠ 

ʠ ʪʨʘʧʝʮʠʠ, ʘ ʪʘʢʞʝ ʦʢʦʣʦ ʩʦʪʥʠ ʩʧʠʨʘʣʝʡ. 
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ɹʣʘʛʦʜʘʨʷ ʧʦʣʫʧʫʩʪʳʥʥʦʤʫ ʢʣʠʤʘʪʫ ʦʥʠ ʩʦ-

ʭʨʘʥʠʣʠʩʴ ʩ ʛʣʫʙʦʢʦʡ ʜʨʝʚʥʦʩʪʠ. ʊʘʢ ʢʘʢ ʠʟʦʙʨʘʞʝ-

ʥʠʷ ʜʦʩʪʠʛʘʶʪ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ ʤʝʪʨʦʚ ʚ ʜʣʠʥʫ ʠ 

ʩ ʟʝʤʣʠ ʠʭ ʨʘʩʧʦʟʥʘʪʴ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ, ʦʬʠʮʠʘʣʴʥʦ 

ʦʥʠ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʣʠʰʴ ʚ ʩʦʚʨʝʤʝʥʥʦʝ ʚʨʝʤʷ, 

ʧʨʠ ʧʦʣʸʪʘʭ ʥʘʜ ʧʣʘʪʦ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ XX ʚʝʢʘ. 

ɺ 1994 ʛ. ʚʥʝʩʝʥʳ ʚ ʩʧʠʩʦʢ ɺʩʝʤʠʨʥʦʛʦ ʥʘʩʣʝʜʠʷ 

ʖʅɽʉʂʆ. ɺʦʪ ʫʞʝ ʯʝʪʳʨʥʘʜʮʘʪʴ ʚʝʢʦʚ ʢʘʤʝʥʠ-

ʩʪʘʷ ʧʫʩʪʳʥʷ ʅʘʩʢʘ ʭʨʘʥʠʪ ʥʝʢʦʣʝʙʠʤʳʡ ʧʦʢʦʡ. 

ʆʢʨʘʠʥʘ ʇʝʨʫ ʩʪʘʣʘ ʟʥʘʤʝʥʠʪʦʡ ʝʱʝ ʚ 1947 

ʛʦʜʫ, ʢʦʛʜʘ ʧʦʷʚʠʣʠʩʴ ʧʝʨʚʳʝ ʥʘʫʯʥʳʝ ʧʫʙʣʠʢʘʮʠʠ 

ʦ ʥʝʧʦʥʷʪʥʳʭ ʣʠʥʠʷʭ ʧʫʩʪʳʥʠ ʅʘʩʢʘ ʠ ʟʘʛʘʜʦʯʥʳʭ 

ʨʠʩʫʥʢʘʭ. ɺ 1968 ʛʦʜʫ ʕʨʠʭ ʬʦʥ ɼʝʥʠʢʝʥ ʚ ʩʚʦʝʡ 

ʢʥʠʛʝ çɺʦʩʧʦʤʠʥʘʥʠʷ ʦ ʙʫʜʫʱʝʤè ʦʙʲʷʚʠʣ ʟʘʛʘ-

ʜʦʯʥʳʝ ʨʠʩʫʥʢʠ çʚʟʣʝʪʥʦ-ʧʦʩʘʜʦʯʥʳʤʠ ʧʦʣʦʩʘʤʠ 

ʠʥʦʧʣʘʥʝʪʷʥè, ʵʪʘ ʠʜʝʷ ʟʘʠʥʪʝʨʝʩʦʚʘʣʘ ʤʥʦʛʠʭ ʣʶ-

ʜʝʡ. 

ɼʝʩʷʪʠʣʝʪʠʷʤʠ ʫʯʝʥʳʝ ʠ ʜʠʣʝʪʘʥʪʳ ʧʳʪʘʶʪʩʷ 

ʨʘʟʛʘʜʘʪʴ ʟʘʛʘʜʢʫ ʵʪʠʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝ-

ʥʠʡ, ʟʘʥʠʤʘʶʱʠʭ ʧʣʦʱʘʜʴ ʦʢʦʣʦ 500 ʢʚʘʜʨʘʪʥʳʭ 

ʢʠʣʦʤʝʪʨʦʚ. ɺ ʦʙʱʠʭ ʯʝʨʪʘʭ ʠʩʪʦʨʠʷ ʠʭ ʚʦʟʥʠʢʥʦ-

ʚʝʥʠʷ ʧʦʥʷʪʥʘ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʩʪʦʣʝ-

ʪʠʡ ʞʠʪʝʣʠ ʖʞʥʦʛʦ ʇʝʨʫ ʫʢʨʘʰʘʣʠ ʧʫʩʪʳʥʥʳʝ 

ʨʘʡʦʥʳ ʙʣʠʟ ʧʦʙʝʨʝʞʴʷ ʪʘʠʥʩʪʚʝʥʥʳʤʠ ʟʥʘʢʘʤʠ, 

ʧʨʦʯʝʨʯʝʥʥʳʤʠ ʥʘ ʟʝʤʣʝ. ʇʦʚʝʨʭʥʦʩʪʴ ʧʫʩʪʳʥʠ ʧʦ-

ʢʨʳʪʘ ʪʝʤʥʳʤʠ ʢʘʤʥʷʤʠ, ʥʦ ʩʪʦʠʪ ʫʙʨʘʪʴ ʠʭ ʚ ʩʪʦ-

ʨʦʥʫ, ʢʘʢ ʦʙʥʘʞʘʶʪʩʷ ʩʚʝʪʣʳʝ ʦʩʘʜʦʯʥʳʝ ʧʦʨʦʜʳ, 

ʥʘʭʦʜʷʱʠʝʩʷ ʧʦʜ ʥʠʤʠ. ʀʤʝʥʥʦ ʵʪʦʪ ʨʝʟʢʠʡ ʮʚʝʪʦ-

ʚʦʡ ʢʦʥʪʨʘʩʪ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʫʣʴʪʫʨʘ ʧʘʨʘʢʘʩ, 

ʯʪʦʙʳ ʩʦʟʜʘʚʘʪʴ ʩʚʦʠ ʨʠʩʫʥʢʠ. ʊʝʤʥʳʡ ʛʨʫʥʪ ʩʣʫ-

ʞʠʣ ʬʦʥʦʤ ʜʣʷ ʛʨʦʤʘʜʥʳʭ ʬʠʛʫʨ, ʦʙʨʘʟʦʚ ʞʠʚʦʪ-

ʥʳʭ, ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʪʨʘʧʝʮʠʡ, ʩʧʠʨʘʣʝʡ, ʧʨʷʤʳʭ 

ʣʠʥʠʡ. 

ʀʟʫʯʘʷ ʟʘʛʘʜʢʠ ʧʫʩʪʳʥʠ ʅʘʩʢʘ, ʧʦʷʚʠʣʘʩʴ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʩʩʤʦʪʨʝʪʴ ʨʠʩʫʥʢʠ ʩ ʙʦʣʴʰʦʡ ʚʳ-

ʩʦʪʳ, ʵʪʘ ʧʨʦʙʣʝʤʘ ʨʝʰʠʣʘʩʴ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦ-

ʛʨʘʤʤʳ Google Earth. ʉ ʨʘʟʚʠʪʠʝʤ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝ-

ʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʙʣʶʜʘʪʴ 

ʥʘʰʫ ʧʣʘʥʝʪʫ ʩ ʢʦʩʤʦʩʘ. ʀ ʥʝ ʧʨʦʩʪʦ ʥʘʙʣʶʜʘʪʴ, ʘ 

ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʢʘʞʜʫʶ ʫʣʠʮʫ. ɼʣʷ ʵʪʦʛʦ ʙʳʣʦ ʩʦ-

ʟʜʘʥʦ ʤʥʦʞʝʩʪʚʦ ʨʝʩʫʨʩʦʚ, ʛʜʝ ʩʦʙʨʘʥʳ ʬʦʪʦʛʨʘ-

ʬʠʠ ʩʦ ʩʧʫʪʥʠʢʦʚ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʠʥʪʝʨʥʝʪ ʨʝʩʫʨ-

ʩʦʚ ʷʚʣʷʝʪʩʷ Google Earth. ʉ ʧʦʤʦʱʴʶ ʵʪʦʡ ʧʨʦ-

ʛʨʘʤʤʳ ʤʳ ʤʦʞʝʤ, ʥʝ ʚʳʭʦʜʷ ʠʟ ʜʦʤʘ, ʩ ʜʦʤʘʰʥʝʛʦ 

ʢʦʤʧʴʶʪʝʨʘ ʧʦʙʳʚʘʪʴ ʚ ʨʘʟʥʳʭ ʫʛʦʣʢʘʭ ʧʣʘʥʝʪʳ. 

ʊʘʢʦʝ ʧʫʪʝʰʝʩʪʚʠʝ ʦʯʝʥʴ ʜʘʞʝ ʢʩʪʘʪʠ, ʝʩʣʠ ʫ ʯʝʣʦ-

ʚʝʢʘ ʥʝʪ ʩʨʝʜʩʪʚ ʠʣʠ ʚʦʟʤʦʞʥʦʩʪʠ ʢʫʜʘ-ʪʦ ʧʦʝʭʘʪʴ. 

ɼʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʨʦʩʪʘ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, 

ʪʘʤ ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʦʠʩʢʦʚʘʷ ʩʪʨʦʢʘ, ʯʪʦ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʦʙʣʝʛʯʘʝʪ ʨʘʙʦʪʫ ʩ ʢʘʨʪʘʤʠ. ʇʨʦʧʠʩʳʚʘʝʤ ʚ 

ʧʦʠʩʢʝ ʥʫʞʥʳʡ ʘʜʨʝʩ ʠ ʚʦʪ, ʤʳ ʫʞʝ ʪʘʤ, ʛʜʝ ʭʦʪʝʣʠ 

ʙʳ. ʅʘʭʦʜʷʩʴ ʚ ʥʫʞʥʦʤ ʤʝʩʪʝ ʤʦʞʥʦ ʧʨʦʩʤʘʪʨʠ-

ʚʘʪʴ ʬʦʪʦʛʨʘʬʠʠ ʩʦ ʩʧʫʪʥʠʢʘ ʩʜʝʣʘʥʥʳʝ (ʩ 1997 ʧʦ 

2015), ʪʘʢʞʝ ʪʘʤ ʧʨʠʩʫʪʩʪʚʫʶʪ ʬʦʪʦʛʨʘʬʠʠ, ʩʜʝ-

ʣʘʥʥʳʝ ʫʞʝ ʥʘ ʤʝʩʪʝ, ʢʝʤ-ʪʦ ʨʘʥʝʝ ʧʦʙʳʚʘʚʰʠʤ 

ʪʘʤ, ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʦʙʲʝʢʪʳ, ʠ ʠʭ ʠʟʤʝʥʝʥʠʷ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. ʕʪʦ 

ʦʯʝʥʴ ʧʦʤʦʛʘʝʪ ʧʨʠ ʠʟʫʯʝʥʠʠ ʯʝʛʦ-ʣʠʙʦ. ɽʱʝ ʦʜ-

ʥʠʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʜʣʷ ʠʟʫʯʝʥʠʷ ʩʪʘʣʦ ʪʦ, ʯʪʦ 

ʥʫʞʥʳʝ ʥʘʤ ʦʙʲʝʢʪʳ ʥʘ ʬʦʪʦʛʨʘʬʠʷʭ ʤʦʞʥʦ ʠʟʤʝ-

ʨʠʪʴ ʧʨʠʩʫʪʩʪʚʫʶʱʝʡ ʚ ʧʨʦʛʨʘʤʤʝ ʣʠʥʝʡʢʦʡ, ʝʩʣʠ 

ʨʘʟʤʝʨ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠʛʦʜʠʪʩʷ, ʩʦʭʨʘʥʠʪʴ ʜʘʥ-

ʥʫʶ ʣʠʥʠʶ. 

ʀʟʫʯʘʷ ʧʫʩʪʳʥʶ, ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ ʜʝʡʩʪʚʠ-

ʪʝʣʴʥʦ ʧʦʣʥʘ ʤʥʦʞʝʩʪʚʦʤ ʨʠʩʫʥʢʦʚ ʠ ʧʦʣʦʩ. ʇʨʦ-

ʚʦʜʠʣʠ ʠʟʤʝʨʝʥʠʷ, ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʨʠʩʫʥʢʠ, ʥʘ ʩʘ-

ʤʦʤ ʜʝʣʝ ʠʤʝʶʪ ʜʦʩʪʘʯʥʦ ʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ ʠ ʜʦ-

ʩʪʠʛʘʶʪ 200 ʤ. ɹʦʣʴʰʝ ʚʩʝʛʦ ʧʨʠʚʣʝʢ ʥʘʰʝ 

ʚʥʠʤʘʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠ çʧʨʘʚʠʣʴʥʳʡè ʨʠʩʫʥʦʢ ʩ 

ʥʘʟʚʘʥʠʝʤ çʕʩʪʨʝʣʣʘè, ʛʝʦʛʣʠʬ, ʧʦ ʥʝʢʦʪʦʨʳʤ ʜʘʥ-

ʥʳʤ, ʙʳʣ ʦʪʢʨʳʪ ʚ 90-ʝ ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʚʦ 

ʚʨʝʤʷ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʧʦʣʝʪʦʚ ʥʘʜ ʧʣʘʪʦ ʚ ʨʘʡʦʥʝ 

ʙʣʠʟ ʧʣʘʪʦ ʇʘʣʴʧʘ, ʩʦʩʝʜʥʠʤ ʩ ʅʘʩʢʘ. 

ʈʠʩʫʥʦʢ ʕʩʪʨʝʣʣʘ ʧʨʠʚʣʝʢ ʥʘʰʝ ʚʥʠʤʘʥʠʝ 

ʪʝʤ, ʯʪʦ ʢʘʨʜʠʥʘʣʴʥʦ ʦʪʣʠʯʘʣʩʷ ʦʪ ʜʨʫʛʠʭ, ʵʪʦ ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʠ ʧʨʘʚʠʣʴʥʳʡ ʩʠʤʤʝʪʨʠʯʥʳʡ ʨʠʩʫʥʦʢ. 

ʇʣʝʤʷ ʇʘʨʘʢʘʩ ʩʦʟʜʘʣʠ ʚʳʩʦʢʦʨʘʟʚʠʪʫʶ ʮʠʚʠʣʠʟʘ-

ʮʠʶ, ʢʦʪʦʨʫʶ ʦʪʣʠʯʘʣʠ ʦʙʱʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʨʝ-

ʣʠʛʠʷ ʠ ʦʙʱʠʡ ʷʟʳʢ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʫ ʠʥʢʦʚ ʥʝ 

ʩʫʱʝʩʪʚʦʚʘʣʦ ʧʠʩʴʤʝʥʥʦʩʪʠ ʚ ʧʨʠʚʳʯʥʦʤ ʧʦʥʠʤʘ-

ʥʠʠ ʵʪʦʛʦ ʩʣʦʚʘ. ʆʥʠ ʚʝʣʠ ʧʦʜʨʦʙʥʳʝ ʟʘʧʠʩʠ, ʟʘ-

ʰʠʬʨʦʚʘʥʥʳʝ ʧʨʠ ʧʦʤʦʱʠ ʦʩʦʙʦʡ ʣʦʛʠʢʦ-ʯʠʩʣʦ-

ʚʦʡ ʩʠʩʪʝʤʳ ʚ ʢʠʧʫ- ʵʪʦ ʩʣʦʞʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ 

ʢʦʥʩʪʨʫʢʮʠʷ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʥʠʪʝʡ ʠ ʟʘʚʷʟʳʚʘʝʤʳʭ 

ʥʘ ʥʠʭ ʫʟʝʣʢʦʚ, ʩʣʦʞʥʦʩʪʴ ʢʦʪʦʨʳʭ ʤʦʛʣʘ ʩʦʩʪʘʚ-

ʣʷʪʴ ʦʪ ʪʨʝʭ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʪʳʩʷʯ ʥʠʪʝʡ. ʕʪʦ ʛʦʚʦ-

ʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʜʨʝʚʥʠʝ ʣʶʜʠ ʦʙʣʘʜʘʣʠ ʙʦʣʴʰʠʤʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʟʥʘʥʠʷʤʠ ʠ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ 

ʕʩʪʨʝʣʣʘ ʥʝ ʧʨʦʩʪʦ ʨʠʩʫʥʦʢ ʘ çʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦ-

ʜʝʣʴè. 

 
ʈʠʩ. 1 ʕʩʪʨʝʣʣʘ ʥʘ ʩʥʠʤʢʝ ʠʟ ʢʦʩʤʦʩʘ. 
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ʇʨʦʚʝʜʷ ʠʟʤʝʨʝʥʠʷ, ʚ ʧʨʦʛʨʘʤʤʝ Google Earth, 

ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʢʦʦʨʜʠʥʘʪʳ ʨʠʩʫʥʢʘ 14Á38ô39.89ôô 

ʖ 75Á10ô16.33ôô ɿ, ʚʳʩʦʪʘ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ 384ʤ. 

ʊʘʢ ʢʘʢ ʬʦʪʦʛʨʘʬʠʠ ʩʦ ʩʧʫʪʥʠʢʦʚ ʥʝ ʚʩʝʛʜʘ ʯʝʪʢʠʝ, 

ʦʙʱʠʡ, ʥʘʠʙʦʣʝʝ ʯʝʪʢʠʡ ʚʠʜ ʨʠʩʫʥʢʘ, ʙʳʣ ʩʦʩʪʘʚ-

ʣʝʥ ʧʨʠ ʧʨʦʩʤʦʪʨʝ ʚʩʝʭ ʬʦʪʦʩʥʠʤʢʦʚ.  

 
ʈʠʩ. 2 ʉʭʝʤʘʪʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʕʩʪʨʝʣʣʳ. 

 

ɺʧʦʩʣʝʜʩʪʚʠʠ, ʠʟʫʯʘʷ ʠ ʨʘʩʩʤʘʪʨʠʚʘʷ ʨʠʩʫʥʦʢ, 

ʚʦʟʥʠʢʣʘ ʠʜʝʷ ʨʘʩʩʤʦʪʨʝʪʴ ʝʛʦ ʚ ʪʨʝʭʤʝʨʥʦʤ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ. ʀ ʤʳ ʚʥʦʚʴ ʦʙʨʘʪʠʣʠʩʴ ʢ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʳ ʩʤʦʛʣʠ 

ʙʳ ʧʨʝʜʩʪʘʚʠʪʴ ʥʘʰ ʨʠʩʫʥʦʢ ʚ ʦʙʲʝʤʥʦʤ ʬʦʨʤʘʪʝ. 

ʊʘʢʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦ-

ʩʪʘʪʦʯʥʦ. ʄʳ ʚʳʙʨʘʣʠ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʦ ʠ ʫʜʦʙʥʦʝ 

ʚ ʧʨʠʤʝʥʝʥʠʠ ʠ ʚʦʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʨʦʛʨʘʤʤʦʡ 

Sketch up.  SketchUp ï ʵʪʦ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʳʭ ʪʨʸʭʤʝʨʥʳʭ ʦʙʲʝʢ-

ʪʦʚ - ʩʪʨʦʝʥʠʡ, ʤʝʙʝʣʠ, ʠʥʪʝʨʴʝʨʘ.  ʇʨʦʛʨʘʤʤʘ ʥʝ-

ʟʘʤʝʥʠʤʘ ʜʣʷ ʢʦʤʬʦʨʪʥʦʡ ʠ ʙʳʩʪʨʦʡ ʨʘʙʦʪʳ ʚ 3D. 

ɺʩʝ ʩʦʟʜʘʥʥʦʝ ʚ ʧʨʠʣʦʞʝʥʠʠ ʠʤʝʝʪ ʪʦʯʥʳʝ ʨʘʟ-

ʤʝʨʳ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʪʴ ʤʘʢʩʠ-

ʤʘʣʴʥʦ ʪʦʯʥʳʝ ʤʦʜʝʣʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʨʝʙʦʚʘ-

ʥʠʷʤ.  

ʇʝʨʝʥʝʩʷ ʛʝʦʛʣʠʬ ʕʩʪʨʝʣʣʘ ʚ Sketch up ʥʘ 

ʧʣʦʩʢʦʩʪʠ. ʉʥʘʯʘʣʘ ʙʳʣ ʧʦʩʪʨʦʝʥ ʦʩʥʦʚʥʦʡ ʢʚʘʜ-

ʨʘʪ ʚ ʢʦʪʦʨʦʤ ʚʩʝ ʦʩʪʘʣʴʥʳʝ çʨʠʩʫʥʢʠè ʙʦʣʝʝ ʤʝʣ-

ʢʠʝ ʢʚʘʜʨʘʪʳ ʠ ʦʢʨʫʞʥʦʩʪʠ, ʜʣʠʥʘ ʩʪʦʨʦʥʳ ʢʚʘʜ-

ʨʘʪʘ ʩʦʩʪʘʚʣʷʝʪ 55 ʤʝʪʨʦʚ (ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ 

ʚ Google Earth). ɿʘʪʝʤ ʙʳʣ ʧʦʩʪʨʦʝʥ ʝʱʝ ʦʜʠʥ ʢʚʘʜ-

ʨʘʪ ʚʥʫʪʨʠ ʙʦʣʴʰʦʛʦ ʢʚʘʜʨʘʪʘ ʩʦ ʩʪʦʨʦʥʦʡ 14 ʤʝʪ-

ʨʦʚ. ʅʘ ʢʘʞʜʦʡ ʝʛʦ ʩʪʦʨʦʥʝ ʜʦʩʪʨʘʠʚʘʣʦʩʴ ʧʦ ʜʚʘ 

ʢʚʘʜʨʘʪʘ ʠʭ ʩʪʦʨʦʥʳ ʧʦ 7 ʤʝʪʨʦʚ ʠ ʚ ʥʠʭ ʧʨʦʚʦʜʠ-

ʣʠʩʴ ʜʠʘʛʦʥʘʣʠ, ʜʘʣʴʰʝ ʦʪ ʮʝʥʪʨʘ ʧʝʨʝʩʝʯʝʥʠʷ ʜʠʘ-

ʛʦʥʘʣʝʡ ʤʘʣʳʭ ʢʚʘʜʨʘʪʦʚ ʧʨʦʚʦʜʠʣʘ ʧʨʷʤʫʶ 1,5 

ʤʝʪʨʘ ʠ ʜʦʩʪʨʦʠʣʠ ʤʘʣʝʥʴʢʫʶ ʦʢʨʫʞʥʦʩʪʴ, ʵʪʠ 

ʦʢʨʫʞʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʪʦʯʢʠ, ʢʦʪʦʨʳʝ 

ʚʠʜʥʳ ʥʘʤ ʥʘ ʨʠʩʫʥʢʝ ʚ ɻʫʛʣɿʝʤʣʷ. ɿʘʪʝʤ ʙʳʣʠ ʜʦ-

ʩʪʨʦʝʥʳ ʝʱʝ ʜʚʝ ʦʢʨʫʞʥʦʩʪʠ ʨʘʜʠʫʩʘʤʠ 7 ʠ 15 ʤʝʪ-

ʨʦʚ ʠʟ ʪʦʛʦ ʞʝ ʮʝʥʪʨʘ. ɺ ʫʛʣʘʭ ʙʦʣʴʰʦʛʦ ʢʚʘʜʨʘʪʘ 

ʧʨʦʚʦʜʠʣʦʩʴ ʝʱʝ 3 ʢʚʘʜʨʘʪʘ ʩʦ ʩʪʦʨʦʥʘʤʠ 7 ʤ, ʪʘʢ 

ʞʝ ʜʠʘʛʦʥʘʣʠ, ʠ ʪʦʯʢʠ (ʦʢʨʫʞʥʦʩʪʠ). ʇʨʦʜʣʠʚ ʜʠʘ-

ʛʦʥʘʣʠ ʢʚʘʜʨʘʪʦʚ, ʙʳʣ ʧʦʣʫʯʝʥ ʝʱʝ ʦʜʠʥ ʢʚʘʜʨʘʪ. 

 ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʳʣʦ 

ʧʨʠʜʘʥʠʝ ʦʙʲʝʢʪʫ ʪʨʝʭʤʝʨʥʦʡ ʬʦʨʤʳ. ʈʠʩʫʥʢʫ ʙʳʣ 

ʧʨʠʜʘʥ ʦʙʲʝʤʥʳʡ ʚʠʜ ʧʫʪʝʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ 

Sketch up. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʦʛʦ ʦʙʲ-

ʝʢʪʘ, ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʡ ʪʨʝʭʤʝʨ-

ʥʳʡ ʦʙʲʝʢʪ ʧʦʭʦʞ ʥʘ ʭʨʘʤ, ʮʝʨʢʦʚʴ ʠʣʠ ʟʘʤʦʢ. ʇʨʦ-

ʚʝʜʷ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ 

ʩʪʨʦʝʥʠʷʤʠ ʙʳʣʠ ʥʘʡʜʝʥʳ ʦʙʱʠʝ ʯʝʨʪʳ ʩ ʟʘʤʢʦʤ 

ʩʚʷʪʦʛʦ ɸʥʛʝʣʘ ʚ ʈʠʤʝ ʠ ʊʘʜʞ ʄʘʭʘʣ. 

 
ʈʠʩ.3 ʇʣʦʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʕʩʪʨʝʣʣʳ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʨʝʜʘʢʪʦʨʝ. 
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ʈʠʩ.4 ʊʨʝʭʤʝʨʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʕʩʪʨʝʣʣʳ. 

 

ɿʘʤʦʢ ʩʚʷʪʦʛʦ ɸʥʛʝʣʘ ʚ ʈʠʤʝ. ʀʤʧʝʨʘʪʦʨ ɸʜ-

ʨʠʘʥ ʧʦʩʪʨʦʠʣ ʚ 139 ʛ ʢʘʢ ʤʘʚʟʦʣʝʡ ʜʣʷ ʩʝʙʷ ʠ ʯʣʝ-

ʥʦʚ ʩʚʦʝʡ ʩʝʤʴʠ. ʄʘʚʟʦʣʝʡ ʙʳʣ ʧʦʜʦʙʝʥ ʵʪʨʫʩ-

ʩʢʦʤʫ ʪʫʤʫʣʫʩʫ: ʥʘ ʢʚʘʜʨʘʪʥʦʤ ʦʩʥʦʚʘʥʠʠ, ʯʪʦ ʛʦ-

ʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʥʘʩ ʨʠʩʫʥʦʢ ʚʧʦʣʥʝ ʤʦʛ ʧʦʩʣʫʞʠʪʴ 

ʦʩʥʦʚʘʥʠʝʤ ʜʘʥʥʦʛʦ ʤʘʚʟʦʣʝʷ, (ʜʣʠʥʘ ʩʪʦʨʦʥʳ ð 

84 ʤ) ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʮʠʣʠʥʜʨ, ʯʪʦ ʪʘʢ ʞʝ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʝʪ ʦ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʨʠʩʫʥʢʦʚ, ʧʦ ʥʘʰʠʤ 

ʧʨʝʜʧʦʣʦʞʝʥʠʷʤ ʙʦʣʴʰʘʷ ʦʢʨʫʞʥʦʩʪʴ ʩʪʘʣʘ ʦʩʥʦ-

ʚʘʥʠʝʤ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʮʠʣʠʥʜʨʘ (ʜʠʘʤʝʪʨ ð 64 ʤ, 

ʚʳʩʦʪʘ ʦʢʦʣʦ 20 ʤ) ʪʘʢʞʝ ʥʘ ʚʝʨʭʥʝʤ ʮʠʣʠʥʜʨʝ 

ʥʘʭʦʜʠʪʩʷ ʧʨʷʤʦʫʛʦʣʴʥʠʢ. ʊʘʢ ʢʘʢ ʩʦ ʚʨʝʤʝʥʝʤ 

ʤʘʚʟʦʣʝʡ ʧʦʜʜʘʚʘʣʩʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷʤ ʠ ʠʟʤʝʥʝ-

ʥʠʷʤ, ʥʳʥʯʝ ʦʥ ʤʝʥʴʰʝ ʥʘʧʦʤʠʥʘʝʪ ʥʘʤ ʥʘʰ ʨʠʩʫ-

ʥʦʢ, ʥʦ ʚʩʝ ʞʝ ʩʤʦʪʨʷ ʥʘ ʥʝʛʦ ʩʚʝʨʭʫ ʤʳ ʤʦʞʝʤ ʟʘ-

ʤʝʪʠʪʴ ʝʛʦ ʦʯʝʨʪʘʥʠʷ. 

 
ʈʠʩ.5 ɿʘʤʦʢ ɸʥʛʝʣʘ ʚ ʈʠʤʝ 

 

ʊʘʜʞ-ʄʘʭʘʣ - ʤʘʚʟʦʣʝʡ-ʤʝʯʝʪʴ, ʥʘʭʦʜʷʱʠʡʩʷ 

ʚ ɸʛʨʝ, ʀʥʜʠʷ, ʥʘ ʙʝʨʝʛʫ ʨʝʢʠ ɼʞʘʤʥʘ, ʚʨʝʤʷ ʩʪʨʦ-

ʠʪʝʣʴʩʪʚʘ ʦʪʥʦʩʠʪʩʷ ʧʨʠʤʝʨʥʦ ʢ 1630ð1652 ʛʦʜʘʤ, 

ʪʘʢʞʝ ʠʤʝʝʪ ʢʚʘʜʨʘʪʥʦʝ ʦʩʥʦʚʘʥʠʝ, ʥʘ ʥʝʤ ʪʘʢ ʞʝ 

ʮʠʣʠʥʜʨ. 

 
ʈʠʩ.6 ʊʘʜʞ ʄʘʭʘʣ 

 

https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%B2%D0%B7%D0%BE%D0%BB%D0%B5%D0%B9
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%87%D0%B5%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%90%D0%B3%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%B4%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%94%D0%B6%D0%B0%D0%BC%D0%BD%D0%B0
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ʇʦʜʦʙʥʫʶ ʘʨʭʠʪʝʢʪʫʨʥʫʶ ʦʩʥʦʚʫ ʠʤʝʶʪ ʠ 

ʜʨʫʛʠʝ ʩʦʦʨʫʞʝʥʠʷ ʜʨʝʚʥʦʩʪʠ, ʪʘʢʠʤʠ ʷʚʣʷʶʪʩʷ: 

ɸʥʛʢʦʨ-ɺʘʪ- ʛʠʛʘʥʪʩʢʠʡ ʠʥʜʫʠʩʪʩʢʠʡ ʭʨʘʤʦʚʳʡ 

ʢʦʤʧʣʝʢʩ ʚ ʂʘʤʙʦʜʞʝ, ʧʦʩʚʷʱʸʥʥʳʡ ʙʦʛʫ ɺʠʰʥʫ 

ʙʳʣ ʦʩʥʦʚʘʥ ʚ 12 ʚʝʢʝ. ʉʦʙʦʨ ʉʚʷʪʦʛʦ ʇʝʪʨʘ ïʢʘʪʦ-

ʣʠʯʝʩʢʠʡ ʩʦʙʦʨ, ʮʝʥʪʨʘʣʴʥʦʝ ʠ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʦʝ 

ʩʦʦʨʫʞʝʥʠʝ ɺʘʪʠʢʘʥʘ, ʢʨʫʧʥʝʡʰʘʷ ʠʩʪʦʨʠʯʝʩʢʘʷ 

ʭʨʠʩʪʠʘʥʩʢʘʷ ʮʝʨʢʦʚʴ ʚ ʤʠʨʝ ɼʘʪʘ ʧʦʩʪʨʦʡʢʠ: 1626 

ʛ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ 1985ð1989 ʛʦʜʳ ʗʤʫʩʫʢʨʦ - ʘʜ-

ʤʠʥʠʩʪʨʘʪʠʚʥʘʷ ʩʪʦʣʠʮʘ ʂʦʪ-ʜôʀʚʫʘʨʘ. ʕʪʠ ʩʦʦʨʫ-

ʞʝʥʠʷ ʥʘʭʦʜʷʪʩʷ ʚ ʪʳʩʷʯʘʭ ʢʠʣʦʤʝʪʨʘʭ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ ʠ ʦʪ ʩʘʤʦʡ ʇʘʣʴʧʳ ʛʜʝ ʨʘʩʧʦʣʦʞʝʥ ʨʠʩʫʥʦʢ. 

ʇʦʵʪʦʤʫ ʟʜʝʩʴ ʩʣʝʜʫʝʪ ʛʦʚʦʨʠʪʴ ʦ ʪʝʦʨʠʠ ʜʠʬʬʫʟʠ-

ʦʥʠʟʤʘ. ɼʠʬʬʫʟʠʦʥʠʟʤ ʢʫʣʴʪʫʨʥʳʡ - ʥʘʧʨʘʚʣʝʥʠʝ 

ʚ ʩʦʮʠʘʣʴʥʦʡ ʘʥʪʨʦʧʦʣʦʛʠʠ, ʢʫʣʴʪʫʨʥʦʡ ʘʥʪʨʦʧʦ-

ʣʦʛʠʠ, ʢʫʣʴʪʫʨʥʦʡ ʛʝʦʛʨʘʬʠʠ ʠ ʵʪʥʦʛʨʘʬʠʠ 

(ʵʪʥʦʣʦʛʠʠ), ʢʫʣʴʪʫʨʦʣʦʛʠʠ, ʘʨʭʝʦʣʦʛʠʠ, ʩʦʮʠʦʣʦ-

ʛʠʠ, ʧʦʣʘʛʘʶʱʝʝ ʦʩʥʦʚʦʡ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʧʨʦʮʝʩʩʳ ʟʘʠʤʩʪʚʦʚʘʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʫʣʴ-

ʪʫʨʳ ʠʟ ʦʜʥʠʭ ʮʝʥʪʨʦʚ ʚ ʜʨʫʛʠʝ. 

ʊʫʨ ʍʝʡʝʨʜʘʣ ʥʦʨʚʝʞʩʢʠʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʜʠʬ-

ʬʫʟʠʦʥʠʩʪ, ʢʦʪʦʨʳʡ ʚʳʜʚʠʥʫʣ ʪʝʟʠʩ ʦ ʚʦʟʤʦʞʥʦʩʪʠ 

ʪʨʘʥʩʦʢʝʘʥʩʢʠʭ ʧʫʪʝʰʝʩʪʚʠʡ ʘʤʝʨʠʢʘʥʩʢʠʭ ʥʘʨʦ-

ʜʦʚ ʚ ʊʠʭʦʤ ʦʢʝʘʥʝ. ɽʤʫ ʞʝ ʧʨʠʥʘʜʣʝʞʠʪ ʠʜʝʷ ʦ 

ʪʦʤ, ʯʪʦ ʚ ʜʨʝʚʥʠʝ ʚʨʝʤʝʥʘ ʤʦʨʝʧʣʘʚʘʪʝʣʠ ʤʦʛʣʠ 
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Abstract  

Pain is the main symptom, which accompanies almost every disease and pathological state. The pain trans-

mission pathway is a multicomponent, complex system, in which every single unit of information triggers various 

physiological and biochemical changes. The crucial role in this pathway belongs to neuromediators ï chemical 

agents, which are responsible for transmitting messages from periphery to higher centers of the brain and backward 

to form the pain response.  

The article provides an overview of the pain system, including peripheral nociceptors, ascending sensory 

system, neuromediators and alternative nociceptive states. 
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Our body is one of the most complicated systems 

in living nature. Every second thousands of reactions 

take place, millions of impulses are transported, and 

hundreds of chemical compounds are synthesized and 

cleaved. Even a single unit of outer information triggers 

a multicomponent chain reaction, in which, nervous, 

endocrine, regulatory and many other systems partici-

pate.  Each single unit of time nervous system detects 

and interprets a wide range of thermal and mechanical 

stimuli, as well as environmental and endogenous 

chemical irritants. When intense, these stimuli generate 

acute pain, and in the setting of persistent injury, both 

peripheral and central nervous system components of 

the pain transmission pathway exhibit tremendous plas-

ticity, enhancing pain signals and producing hypersen-

sitivity. When plasticity facilitates protective reflexes, 

it can be beneficial, but when the changes persist, a 

chronic pain condition may result [1]. 

It is important to distinguish between pain and no-

ciception. When noxious stimuli impinge upon the 

body from external or internal sources, information re-

garding the damaging impact of these stimuli on tissues 

is transduced through neural pathways and transmitted 

through the peripheral nervous system to the central 

and autonomic nervous systems. This form of infor-

mation processing is known as nociception. Nocicep-

tion is the process by which information about actual 

tissue damage (or the potential for such damage, should 

the noxious stimulus continue to be applied) is relayed 

to the brain. Nociception refers to signals arriving in the 

central nervous system, resulting from activation of 

specialized sensory receptors called nociceptors, which 

provide information about tissue damage. Pain is the 

unpleasant emotional experience that usually accompa-

nies nociception [2]. 

Nociception is mediated by specialized receptors 

known as nociceptors, that are attached to thin myelin-

ated Aŭ and unmyelinated C fibers, terminating in the 

dorsal horn of the spine. Sufficiently intense mechani-

cal stimulation (such as stretching, cutting, or pinch-

ing), intense warming of the skin, or exposure to nox-

ious chemicals can activate nociceptors [3]. In turn, ac-

tivation of nociceptors is modulated by inflammatory 

and biomolecular influences in the local extracellular 

environment [4,5].  Nociception can occur in the ab-

sence of awareness of pain, and pain can occur in the 

absence of measurably noxious stimuli. This phenome-

non is observable in instances of massive trauma (such 

as that, which might be incurred by a motor vehicle ac-

cident) when victims exhibit a stoic painless state de-

spite severe injury, and conversely, when individuals 

with functional pain syndromes report considerable an-

guish in spite of having no observable tissue damage 

[4]. 

Nociceptors 
The first step of pain transferring system includes 

naked nerve endings called nociceptors [6]. Nocicep-

tors are unusual neurons, because they have a cell body 

with a peripheral axon and terminal (ending) that re-

sponds to the stimulus and a central branch that carries 

the information into the CNS [7]. Nociceptors can be 

classified based on the conduction velocity of their ax-

ons, on the type of the noxious stimulus and on molec-

ular markers [8]. 

Some data available indicate that there is some 

correlation between an individual nerve fiber action po-

tentials conduction speed and the diameter of the fiber. 

In the larger myelinated fibers, the conduction velocity 

in meters per second exceeds approximately six times 

the axon diameter given in microns. Based on the con-

duction velocity, the slowest fibers are unmyelinated 
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and designated C; the faster myelinated fibers are des-

ignated Ad, Aɓ and AŬ. The C and A(ŭ-ɓ) fibers also 

carry signals for innocuous mechanical, warm and cold 

stimuli. Because of the difference in conduction veloc-

ity between the C and the A(ŭ-ɓ) fibers, the signal from 

the A(ŭ-ɓ) fibers arrives at the spinal cord before that 

from the C-fibers. This raises the possibility that pain-

ful stimuli evoke two successive and potentially dis-

tinct painful sensations. The evidence supporting the 

view that C and A(ŭ-ɓ) fibers signal distinct painful 

sensations comes from experimental conditions (elec-

trical stimulation and nerve block) where the activity of 

the A- and C- fibers were studied in isolation. As it was 

demonstrated, the stimulation of the A-fibers causes a 

sharp pricking pain sensation, whereas the C-fibers in-

duce a dull, aching burning pain. 

Nociceptors respond to noxious cold, heat and 

high threshold mechanical stimuli as well as a variety 

of chemical mediators. However, not every nociceptor 

responds to each of the noxious stimuli. Several classes 

of nociceptors: mechanical, thermal, mechano-thermal, 

polymodal, and silent, have been described. Mechani-

cal nociceptors respond to intense pressure, while ther-

mal nociceptors respond to extreme hot or cold temper-

atures (>450C or <50C) and mechano-thermal nocicep-

tors respond to both thermal and mechanical stimuli. 

Polymodal nociceptors respond to noxious mechanical, 

thermal, and chemical stimuli and typically have small, 

unmyelinated C fibers that conduct impulses at a veloc-

ity of less than 3 m/s [2]. 

Pain mechanisms in spinal cord. The classic 

pain pathway consists of a three-neuron chain, which 

transmits pain information from the periphery to the 

cerebral cortex. The first order neuron has its cell body 

in the dorsal root ganglion and two axons, one extend-

ing distally to the tissue, which it innervates, while the 

other extending proximally to the dorsal horn of the spi-

nal cord. In the dorsal horn, this axon synapses with the 

second order neuron, which in turn crosses the spinal 

cord and ascends through the lateral spinothalamic tract 

to the thalamus. In the thalamus, the second order neu-

ron synapses with the third order neuron, which as-

cends to the cerebral cortex. The organization of this 

pathway makes possible the topological relations to be 

maintained within tracts and nuclei up to the cortex, re-

sulting different parts of the body to be represented in 

an ordered arrangement in the postcentral gyrus. This 

arrangement is called somatotopy [9]. 

Anatomically, the ascending sensory systems con-

sist of three distinct pathways: the anterolateral system 

(ALS), the dorsal columnïmedial lemniscal (DCML) 

pathway, and the somatosensory pathways to the cere-

bellum. The anterolateral system, which includes the 

spinothalamic, spinoreticular, spinomesencephalic, 

spinotectal, and spinohypothalamic tracts, relays pre-

dominantly pain and temperature sensation, as well as 

nondiscriminative (crude or poorly localized) touch, 

pressure, and some proprioceptive sensation. The spi-

nothalamic tract transmits signals that are important for 

pain localisation.  The dorsal columnïmedial lemniscal 

pathway relays discriminative (fine) tactile sense, vi-

bratory sense, and position sense. The somatosensory 

pathways to the cerebellum, which include the anterior, 

posterior, and rostral spinocerebellar, as well as the cu-

neocerebellar tracts, relay primarily proprioceptive (but 

also some pain and pressure) information [10]. 

Certain pain impulses arising from the viscera are 

persistent, poorly localized predominantly bilateral, 

difficult to define, and often accompanied by an emo-

tional component. Such pain, called visceral pain, is an-

atomically and physiologically distinct from the acute, 

somatic pain served by the lateral spinothalamic tract. 

The path responsible for the transmission of visceral 

pain is composed of neurons with bifurcating axons of 

varying length and many synapses extending from the 

spinal cord to the thalamus. In light of its spinal origin, 

course in the reticular formation, and thalamic termina-

tion, this system is termed the spinoreticulothalamic 

tract. 

The modalities carried in the spinoreticu-

lothalamic tract include persistent aching, burning, un-

pleasant, disagreeable, or dull pain caused by carci-

noma, inflammatory states, chemical stimuli, ischemia, 

distention of hollow organs, or excessive muscle con-

tractions. The spinoreticulothalamic tract is a bilateral 

ascending path ideally organized to transmit diffuse, 

poorly localized, chronic visceral pain to brain stem 

levels. Because of its partial origin from the general vis-

ceral afferent neurons in the secondary visceral sub-

stance, the spinoreticulothalamic tract may also be 

termed the secondary ascending visceral tract. 

The reticular formation of the midbrain appears to 

form the ascending continuation of the spinoreticu-

lothalamic tract by providing crossed reticulothalamic 

fibers [11]. 

Spinothalamic cells in rats contain the excitatory 

amino acid glutamate co-localized with neuropeptides, 

such as enkephalin, dynorphin, cholecystokinin, and 

galanin. Many spinothalamic cells in the superficial 

dorsal horn and in the lateral part of the neck of the dor-

sal horn respond most vigorously to noxious cutaneous 

stimuli, although some in the nucleus proprius are 

mechanoreceptive. Spinothalamic cells in the interme-

diate region, and ventral horn, respond best to activa-

tion of receptors in tissue deep to the skin. Spinotha-

lamic tract cells in lamina X respond best to noxious 

stimulation of the viscera. 

The rat spinothalamic tract gives off collaterals to 

a variety of neural structures that play a role in the mo-

tivational-affective component of pain, or contribute to 

the endogenous analgesia system. For example, double-

labeling studies show collaterals of the spinothalamic 

tract innervate the reticular formation and the periaque-

ductal gray. 

The spinoreticular tract fibres also decussate and 

ascend the contralateral cord to reach the brainstem re-

ticular formation, before projecting to the thalamus and 

hypothalamus. There are many further projections to 

the cortex. This pathway is involved in the emotional 

aspects of pain [12]. 

The thalamus is the gateway to the cerebral cortex. 

All cortical-bound somatosensory inputs relay through 

the thalamus. One major group of these somatosensory 

inputs is the nociceptive input. Nociceptive inputs from 

the skin, deep structures, and visceral organs converge 
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in the thalamus en route to the cerebral cortex. Noci-

ceptive inputs can be transmitted from the spinal cord 

to the dorsal thalamus directly through the spinotha-

lamic tract (STT) or indirectly through the spinoreticu-

lar, spinomesencephalic, or even mediolemniscal (ML) 

pathways to the thalamus [13]. 

Pain neurochemistry. The tissue injury leads to 

the synthesis and excretion of various mediators. Sub-

sequent to tissue injury, the expression of sodium chan-

nels in nerve fibers is altered significantly thus leading 

to abnormal excitability in the sensory neurons. After 

the painful stimulation, the Aɓ afferent fibers start to 

express neuropeptides such as substance P (SP) and cal-

citonin gene related peptide (CGRP), neurotrophic fac-

tors, such as brain derived neurotrophic factor (BDNF), 

neurokinin A, vasointestinal peptide (VIP) and nerve 

growth factow (NGF). 

The above mentioned mediators enable excitatory 

amino acids such as glutamate and aspartate thus acti-

vating specialized spinal cord NMDA receptors. This 

results in magnification of all nerve traffic and pain 

stimuli that arrive in the spinal cord from the periphery 

[14]. 

Substance P has been shown to elicit diverse cel-

lular responses, ranging from its ability to transmit pain 

and mediate inflammatory responses, to stimulating an-

giogenesis. While being released from the injured site, 

it increases local TNF-Ŭ production. Substance P and 

TNF-Ŭ then attract and activate immune cells directly 

or indirectly [15]. Substance P belongs to the 

tachykinin neuropeptide family, and its preferred re-

ceptor, the neurokinin-1 receptor (NK-1 R), belongs to 

the tachykinin subfamily of G protein-coupled recep-

tors (GPCR). The ability of GPCRs to transduce signals 

that stimulate cellular proliferation is well established 

[16]. 

CGRP is a 37-amino acid peptide, which is pri-

marily localized to C and Aŭ sensory fibers. These fi-

bers display a wide innervation throughout the body, 

with extensive perivascular localization, and have a 

dual role in sensory (nociceptive) and efferent (effec-

tor) function. CGRP is also localized in nonneuronal 

tissues, of which less is known at present. Originally, 

CGRP was shown to mediate sympathetic outflow from 

the brain [17]. 

NGF. The expression of SP and CGRP can be up-

regulated by NGF. This 13 kDa polypeptide belongs to 

a family of neurotrophins, such as brain derived neu-

rotrophic factor and several other molecules. NGF was 

first described as a factor for embryonal growth and dif-

ferentiation of neuronal crest sympathetic and sensory 

neurons. In adults, it regulates neuronal regeneration 

from injury and pain perception. Peripheral nociceptors 

express the tyrosine kinase (Trk) A receptor, that is the 

major ligand for NGF. It binds to TrkA with high affin-

ity and to p75 with low affinity. The former activates 

MAP kinases, phosphatidyl inositol-3 (PI3)-kinase and 

Ras. p75 signaling includes activation of Jun kinase, 

nuclear factor-kappaB (NF-kappaB) and others. Since 

TrkA is the major receptor for NGF it may be consid-

ered as perhaps one of the foremost receptors for pain 

modulation. TrkA expression is stimulated by NGF it-

self in basal forebrain in rats suggesting that upregula-

tion of NGF may result in amplification of pain sensa-

tion with hyperesthesia and allodynia [18]. 

NGF and NGF-receptors (trkANGFR and p75NTR) 

play a critical role in proliferation, differentiation and 

survival of developing peripheral and central nervous 

system neurons, influencing their activity in many 

ways. An interesting protective role of NGF is the abil-

ity to guarantee the physiological activity inside the tis-

sue microenvironment, by preserving the tissue/organ 

functional activity, as observed in the protection of cor-

neal nerve cells and in the regulation of homeostasis 

within nervous, immune and endocrine systems. Also, 

NGF has been reported to promote the regulation of 

neurotransmitter expression/release, facilitate axon 

guidance/synapse formation and modulate synaptic ac-

tivity/function [19]. 

BDNF is an important growth factor in the central 

nervous system. It is essential for the development of 

the CNS and for neuronal plasticity [20]. BDNF acts as 

an axon outgrowth and elongation factor, pro-survival 

factor, and synaptic regulator in the CNS. BDNF pro-

motes axon initiation through two distinct signaling 

pathways. BDNF induces TrkB-dependent local eleva-

tion and stabilization of cAMP/PKA activity that are 

essential for axon initiation in undifferentiated neurites 

of hippocampal neurons. BDNF also promotes axon 

elongation and branching of sensory neurons both in 

vitro and in vivo [21]. 

NF-əB is a transcription factor with regions of 

DNA-binding and dimerization domains, nuclear trans-

location signal (NLS), and binding site for the inhibitor 

of kappa B (IəB), which is involved in regulating genes 

of the inflammatory cascade. Upon activation by extra-

cellular stimuli, NF-əB translocates from the cytoplasm 

into the nucleus and regulates specific gene expression 

[22]. It plays a pivotal role in regulating the production 

of inflammatory cytokines [23]. 

Prostaglandins. Inflammation causes increased 

production of the enzyme cyclooxygenase-2 (Cox-2), 

leading to the release of chemical mediators both in the 

area of injury and in the spinal cord. Widespread induc-

tion of Cox-2 expression in spinal cord neurons and in 

other regions of the central nervous system elevates in-

flammatory mediator prostaglandin E2 (PGE2) levels 

in the cerebrospinal fluid. The major inducer of central 

Cox-2 upregulation is inflammatory mediator interleu-

kin-1b in the CNS [24]. Basal levels of the enzyme 

phospholipase A2 activity, which is responsible for the 

release of arachidonic acid, the precursor for synthesis 

of all eucosanoids, in the CNS do not change with pe-

ripheral inflammation. 

The central nervous system response to pain can 

keep increasing even though the painful stimulus from 

the injured tissue remains steady. This "wind-up" phe-

nomenon in deep dorsal neurons can dramatically in-

crease the injured personôs sensitivity to the pain. Tis-

sue injury with local release of inflammatory mediators 

produces an acute discharge in the sensory afferents in-

nervating the injured or inflamed tissue [14]. 

Gelatinase B or Matrix Metallo-Proteinase 9 

(MMP-9) is one of a group of metalloproteinases 

(which includes collagenase and stromelysin) that are 



Znanstvena misel journal ˉ12/2017 49 

 

involved in connective tissue breakdown. Normal cells 

produce MMP-9 in an inactive, or latent form. The en-

zyme is activated by inflammatory mediators such as 

TNF-Ŭ and interleukin-1, which are released by cells of 

the immune system (mainly neutrophils but also mac-

rophages and lymphocytes) and transformed cells [25]. 

MMP-9 helps these cells migrate through the blood 

vessels to sites of inflammation or to metastatic sites. 

Being activated, MMP-9 can also degrade collagen in 

the extracellular matrix of articular bone and cartilage 

and is associated with joint inflammation and bone ero-

sions [26]. 

Hyperalgesia and allodynia. Hyperalgesia and to 

some degree allodynia are frequent pathological symp-

toms and may be useful adaptations for better protec-

tion of vulnerable tissues. Enhanced sensitivity for pain 

may, however, persist long after the initial cause for 

pain has disappeared, then pain is no longer a symptom 

but rather a disease in its own right. Changes of signal 

processing in the nervous system may contribute to or 

may become the sole cause for hyperalgesia and allo-

dynia [27]. 

Hyperalgesia is defined as an increased or exag-

gerated pain response to a normally noxious stimulus, 

while allodynia is defined as a painful response to a 

normally non-noxious or innocuous stimulus. In cases 

of sensory loss, hypoalgesia may be present, which is 

defined as decreased sensitivity to a nociceptive stimu-

lus [28, 29]. It is possible that each condition may trig-

ger a characteristic set of changes within the central 

nervous system. The functional consequences of these 

changes may vary from being necessary or sufficient 

for induction of hyperalgesia or allodynia; others may 

facilitate, inhibit, or prevent changes in pain sensitivity; 

and still others may be unrelated epiphenomena [27]. 

Allodynia and hyperalgesia are classified accord-

ing to the sensory modality (touch, pressure, pinprick, 

cold, and heat) that is used to elicit the sensation. Pe-

ripheral sensitisation and maladaptive central changes 

contribute to the generation and maintenance of these 

reactions, with separate mechanisms in different sub-

types of allodynia and hyperalgesia [30]. 

The detailed study of abovementioned interrela-

tions prepares a successful background for more effec-

tive drug development and gives a green light on better 

understanding of pain pathways and underlying bio-

chemical mechanisms. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʙʣʝʤʳ ʜʦʩʪʫʧʥʦʩʪʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʩʝʣʴʩʢʦʤʫ 

ʥʘʩʝʣʝʥʠʶ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʡ ʚʦʟʤʦʞʥʦʩʪʠ, ʧʦʩʪʨʦʝʥʦ ʥʘ 

ʧʨʠʤʝʥʝʥʠʠ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ. ʆʧʨʝʜʝʣʝʥʳ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʜʦʢʘʟʘʥʳ ʬʘʢʪʦʨʳ, ʩʥʠʞʘʶʱʠʝ ʜʦ-

ʩʪʫʧʥʦʩʪʴ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ: ʦʛʨʘʥʠʯʝʥʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ, 

ʥʠʟʢʘʷ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʠ ʫʜʘʣʝʥʥʦʩʪʴ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ʦʪ ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ.  

Abstract 

In this article, a study of the problem of accessibility of dental care to the rural population, aimed at developing 

recommendations for realizing this possibility, is based on the application of regression analysis. The factors that 

reduce the availability of dental care for the rural population are determined and mathematically proved: limited 

transport accessibility, low population density and remoteness of a rural settlement from a medical organization 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʣʴʩʢʦʝ ʥʘʩʝʣʝʥʠʝ, ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʜʦʩʪʫʧʥʦʩʪʴ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʜʦʩʪʫʧʥʦʩʪʴ, ʦʨ-

ʛʘʥʠʟʘʮʠʦʥʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ, ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ.  

Keywords: rural population, geographical accessibility, economic accessibility, organizational accessibility, 

regression analysis. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʆʮʝʥʢʘ ʜʦʩʪʫʧʥʦʩʪʠ ʩʪʦʤʘʪʦ-

ʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝ-

ʥʠʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʞʠʚʘʥʠʷ, ʚʦʟ-

ʨʘʩʪʥʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ, ʥʘʰʣʘ ʩʚʦʝ ʦʪʨʘ-

ʞʝʥʠʝ ʚ ʨʷʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʘʚʪʦʨʦʚ 

[2,3,4,5]. ʅʘʠʙʦʣʴʰʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʘ ʜʦ-

ʩʪʫʧʥʦʩʪʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ, ʧʨʠʦʙʨʝ-

ʪʘʝʪ ʚ ʨʝʛʠʦʥʘʭ, ʩ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʝʣʴʩʢʠʤ ʥʘʩʝ-

ʣʝʥʠʝʤ, ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦ-

ʨʠʠ ʧʨʦʞʠʚʘʥʠʷ, ʦʛʨʘʥʠʯʝʥʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ 
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ʜʦʩʪʫʧʥʦʩʪʴʶ ʠ ʥʝʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʦʙʝʩʧʝ-

ʯʝʥʥʦʩʪʠ ʚʨʘʯʘʤʠ-ʩʪʦʤʘʪʦʣʦʛʘʤʠ ʠ ʟʫʙʥʳʤʠ ʚʨʘ-

ʯʘʤʠ [3]. ʇʨʠ ʵʪʦʤ, ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʪʘ-

ʢʠʤ ʬʘʢʪʦʨʘʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʢʘʯʝ-

ʩʪʚʦ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ, ʢʘʢ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ. 

ʕʢʩʧʝʨʪʳ ʌʦʥʜʘ çɿʜʦʨʦʚʴʝè ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʤʦʥʠʪʦʨʠʥʛʘ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʤʝʜʠ-

ʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ, ʚʳʷʚʠʣʠ, ʯʪʦ ʦʜʥʠʤʠ ʠʟ ʬʘʢʪʦ-

ʨʦʚ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ ʝʝ ʢʘʯʝʩʪʚʫ, ʷʚʣʷʶʪʩʷ, ʚʦ-

ʧʝʨʚʳʭ, ʦʪʩʫʪʩʪʚʠʝ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʚʦ-ʚʪʦʨʳʭ, ʦʯʝ-

ʨʝʜʥʦʩʪʴ ʢ ʚʨʘʯʘʤ-ʩʧʝʮʠʘʣʠʩʪʘʤ ʠ ʜʣʠʪʝʣʴʥʦʝ ʦʞʠ-

ʜʘʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ-ʪʨʝʪʴʠʭ, ʧʣʦ-

ʭʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝ-

ʞʜʝʥʠʡ [6,7].  

ʆʧʪʠʤʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʦʩʦʙʝʥʥʦ ʥʝʛʘ-

ʪʠʚʥʦ ʦʪʨʘʟʠʣʘʩʴ ʥʘ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʧʦʣʫʯʝʥʠʠ ʢʘ-

ʯʝʩʪʚʝʥʥʦʡ ʠ ʜʦʩʪʫʧʥʦʡ ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʢʦ-ʩʘʥʠ-

ʪʘʨʥʦʡ ʧʦʤʦʱʠ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ, 

ʜʣʷ ʞʠʪʝʣʝʡ ʩʝʣʘ, ʠ ʫʜʘʣʠʣʘʩʴ ʦʪ ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ 

ʥʘ çʥʝʧʨʝʦʜʦʣʠʤʦʝè ʨʘʩʩʪʦʷʥʠʝ [3,6].    

ʎʝʣʠ, ʟʘʜʘʯʠ. ʅʘʣʠʯʠʝ ʚ ʈʷʟʘʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʘʣʦʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʩ 

ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʜʘ-

ʣʝʥʥʳʭ ʦʪ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʧʨʠ ʦʛʨʘʥʠ-

ʯʝʥʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʩʦʢʨʘʱʝʥʠʠ 

ʯʠʩʣʝʥʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʩʪʦʤʘʪʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ, ʦʧʨʝʜʝʣʷʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʨʦʚʝʜʝʥʠʷ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʥʘʭʦʞʜʝ-

ʥʠʷ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ, ʦʨʛʘʥʠʟʘʮʠ-

ʦʥʥʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʦʩʪʫʧʥʦʩʪʠ (ʥʝʟʘʚʠʩʠʤʳʝ 

ʧʝʨʝʤʝʥʥʳʝ) ʥʘ ʜʦʩʪʫʧʥʦʩʪʴ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ 

ʧʦʤʦʱʠ ʩʝʣʴʩʢʦʤʫ ʥʘʩʝʣʝʥʠʶ (ʟʘʚʠʩʠʤʘʷ ʧʝʨʝʤʝʥ-

ʥʘʷ).  

ʈʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʬʘʢʪʦʨʦʚ ʜʦʩʪʫʧʥʦʩʪʠ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʧʦʩʪʨʦʝʥ ʥʘ ʧʨʝʜʧʦ-

ʣʦʞʝʥʠʠ, ʯʪʦ ʟʘʚʠʩʠʤʦʩʪʴ ʥʦʩʠʪ ʣʠʥʝʡʥʳʡ ʭʘʨʘʢ-

ʪʝʨ, ʠ ʪʦʛʜʘ ʝʝ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʫʨʘʚʥʝʥʠʝʤ: 

ώ ‌  ‌Ͻὼȟ 
ʚ ʢʦʪʦʨʦʤ: ώ - ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʨʝʟʫʣʴ-

ʪʘʪʠʚʥʦʛʦ ʧʨʠʟʥʘʢʘ, ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʫʨʘʚʥʝʥʠʶ ʨʝ-

ʛʨʝʩʩʠʠ; Ŭ0 ʠ Ŭ1 - ʧʘʨʘʤʝʪʨʳ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ 

[1]. 

ʆʮʝʥʢʘ ʧʘʨʘʤʝʪʨʦʚ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ ʧʨʦ-

ʚʦʜʠʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʥʘʠʤʝʥʴʰʠʭ 

ʢʚʘʜʨʘʪʦʚ ʩʦʛʣʘʩʥʦ ʩʣʝʜʫʶʱʝʤʫ ʫʨʘʚʥʝʥʠʶ: 

̔ ̖̔  ᴼάὭὲ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʣʠʥʝʡʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʨʝ-

ʛʨʝʩʩʠʠ ʤʳ ʧʦʣʫʯʠʣʠ ʩʣʝʜʫʶʱʫʶ ʬʦʨʤʫʣʫ: 

̔ ̖̔   ̔  ‌  ‌̖ ᴼάὭὲ 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʝʦ-

ʛʨʘʬʠʯʝʩʢʦʡ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʩʪʦ-

ʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ 

ʈʷʟʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʢ ʧʨʠʟʥʘʢʘʤ, ʝʝ ʩʥʠʞʘʶʱʠʤ ʤʳ 

ʦʪʥʝʩʣʠ: ʥʠʟʢʫʶ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚ ʩʝʣʴʩʢʠʭ 

ʧʦʩʝʣʝʥʠʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʘʣʦ-

ʥʘʩʝʣʝʥʥʳʭ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʜʘʣʝʥʥʳʭ ʦʪ ʎʈɹ ʥʘʩʝ-

ʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʟʘʚʠʩʠʤʦʩʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝ-

ʥʠʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʦʪ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʜʦʩʪʫʧʥʦʩʪʠ, ʥʠʟʢʫʶ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʩʪʦʤʘʪʦʣʦʛʠ-

ʯʝʩʢʠʤʠ ʢʘʜʨʘʤʠ, ʫʩʪʘʨʝʚʰʫʶ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠ-

ʯʝʩʢʫʶ ʙʘʟʫ.  

ʇʝʨʚʘʷ ʟʘʜʘʯʘ ʧʨʦʚʦʜʠʤʦʛʦ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ 

ʘʥʘʣʠʟʘ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʦʪ ʜʨʫʛʠʭ ʧʝʨʝʤʝʥʥʳʭ. ʄʳ 

ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʜʦʩʪʫʧʥʦʩʪʴ ʩʪʦʤʘʪʦʣʦʛʠʯʝ-

ʩʢʦʡ ʧʦʤʦʱʠ ʩʝʣʴʩʢʦʤʫ ʥʘʩʝʣʝʥʠʶ ʚ ʟʦʥʝ ʦʪʚʝʪ-

ʩʪʚʝʥʥʦʩʪʠ ʄʝʞʨʘʡʦʥʥʳʭ ʮʝʥʪʨʦʚ (y) ʟʘʚʠʩʠʪ ʦʪ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ (ʧʣʦʪʥʦʩʪʴ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʭ1; 

ʫʜʘʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ʦʪ ʤʝʜʠʮʠʥʩʢʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʭ2; ʪʨʘʥʩʧʦʨʪʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʭ3), ʵʢʦ-

ʥʦʤʠʯʝʩʢʦʡ (ʜʦʣʷ ʯʘʩʪʥʳʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʢʘ-

ʙʠʥʝʪʦʚ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʭ4; ʜʦʣʷ ʩʝʣʴʩʢʠʭ ʞʠ-

ʪʝʣʝʡ, ʥʝ ʠʤʝʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʣʘʪʠʪʴ ʩʪʦʤʘʪʦ-

ʣʦʛʠʯʝʩʢʫʶ ʧʦʤʦʱʴ ʭ5) ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ 

(ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʤʠ 

ʢʘʜʨʘʤʠ ʭ6; ʫʢʦʤʧʣʝʢʪʦʚʘʥʥʦʩʪʴ ʩʝʣʴʩʢʠʭ ʤʝʜʠ-

ʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʢʘʜʨʘʤʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʬʠʣʷ ʭ7), ʜʦʩʪʫʧʥʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʥʘʤ ʦʧʨʝ-

ʜʝʣʠʪʴ ʣʠʥʠʶ ʨʝʛʨʝʩʩʠʠ (y ʥʘ x), ʢʦʪʦʨʘʷ ʦʧʠʩʳʚʘʝʪ 

ʧʨʷʤʦʣʠʥʝʡʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʧʝʨʝ-

ʤʝʥʥʳʤʠ. ʇʦʩʢʦʣʴʢʫ ʚʘʨʠʘʮʠʷ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʝʨʝ-

ʤʝʥʥʳʭ ʦʛʨʘʥʠʯʝʥʘ, ʤʳ ʧʨʠʤʝʥʠʣʠ ʤʦʜʝʣʴ ʣʠʥʝʡ-

ʥʦʡ ʬʫʥʢʮʠʠ ʦʪ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ.  

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ 
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ʭ1 0,902701 0,81487 15048,34 17,60639 0,01374 -48513 8898,356 

ʭ2 0,843724 0,71187 11049,08 8,075307 0,035832 -1196,296 4652,179 

ʭ3 0,924443 0,854595 32157,49 0,731461 0,040613 27430,4 16863,08 

ʭ4 0,816818 0,667192 20176,55 8,018926 0,04726 16418,54 1113,305 

ʭ5 0,209579 0,043923 34197,69 0,183765 0,690234 79120,28 -424,796 

ʭ6 0,476596 0,227144 30746,74 1,175608 0,339234 49106,94 -1427,19 

ʭ7 0,106128 0,011263 34776,84 0,045566 0,841405 14117,73 478,6412 
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ʀʟ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦʢʘ-

ʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʤʦʜʝʣʠ ï ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠ-

ʥʘʮʠʠ ʠʤʝʝʪ ʚʳʩʦʢʦʝ ʟʥʘʯʝʥʠʝ ʪʦʣʴʢʦ ʜʣʷ ʩʣʝʜʫʶ-

ʱʠʭ ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ: ʧʣʦʪʥʦʩʪʴ ʩʝʣʴ-

ʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ (ʭ1), ʫʜʘʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʥʦʛʦ 

ʧʫʥʢʪʘ ʦʪ ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ (ʭ2); ʪʨʘʥʩ-

ʧʦʨʪʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ (ʭ3), ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʘʤʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʜʦʩʪʫʧʥʦʩʪʠ. ʀʟ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʧʨʠʝʤʣʝ-

ʤʳʡ ʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ ʤʦʜʝʣʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʪʦʣʴʢʦ 

ʥʝʟʘʚʠʩʠʤʘʷ ʧʝʨʝʤʝʥʥʘʷ ʭ4 (ʜʦʣʷ ʯʘʩʪʥʳʭ ʩʪʦʤʘʪʦ-

ʣʦʛʠʯʝʩʢʠʭ ʢʘʙʠʥʝʪʦʚ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ). ɿʥʘ-

ʯʝʥʠʝ ʦʩʪʘʣʴʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʣʷ ʥʝʟʘʚʠʩʠʤʳʭ 

ʧʝʨʝʤʝʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʜʦ-

ʩʪʫʧʥʦʩʪʠ ʥʠʞʝ 0,5, ʯʪʦ ʥʝ ʦʙʲʷʩʥʷʝʪ ʢʘʯʝʩʪʚʦ ʨʘʩ-

ʯʝʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʘʜʝʢʚʘʪ-

ʥʦʩʪʴ ʤʦʜʝʣʠ ʧʦ ʫʢʘʟʘʥʥʳʤ ʚʳʰʝ ʥʝʟʘʚʠʩʠʤʳʤ ʧʝ-

ʨʝʤʝʥʥʳʤ ʧʦʜʪʚʝʨʞʜʘʶʪ ʟʥʘʯʝʥʠʷ Y ʧʝʨʝʩʝʯʝʥʠʷ 

(ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʭ1; ʭ2; ʭ3; ʭ4: -48513; -1196,296; 

27430,4; 16418,54); ʠ ʢʨʠʪʝʨʠʷ ʌʠʰʝʨʘ, ʟʥʘʯʠʤʦʩʪʴ 

ʢʦʪʦʨʦʛʦ ʜʣʷ ʵʪʠʭ ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ ʥʠʞʝ 

0,05. 

ʉʘʤʫʶ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʜʣʷ ʧʦ-

ʚʳʰʝʥʠʷ ʜʦʩʪʫʧʥʦʩʪʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ 

ʩʝʣʴʩʢʦʤʫ ʥʘʩʝʣʝʥʠʶ ʠʤʝʝʪ ʪʨʘʥʩʧʦʨʪʥʘʷ ʜʦʩʪʫʧ-

ʥʦʩʪʴ, ʧʨʠ ʩʘʤʦʤ ʚʳʩʦʢʦʤ ʢʦʵʬʬʠʮʠʝʥʪʝ ʨʝʛʨʝʩʩʠʠ 

(b = 16863,08), ʧʨʠ ʩʠʣʴʥʦʡ ʧʨʷʤʦʡ ʩʚʷʟʠ (R = 

+0,92443) ʤʝʞʜʫ ʵʪʠʤʠ ʧʝʨʝʤʝʥʥʳʤʠ. 

ɺʧʦʣʥʝ ʣʦʛʠʯʥʦ, ʯʪʦ ʩʣʝʜʫʶʱʠʤʠ ʧʦ ʟʥʘʯʠʤʦ-

ʩʪʠ ʠʟ ʧʨʠʟʥʘʢʦʚ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʜʦʩʪʫʧʥʦʩʪʠ, ʚʣʠ-

ʷʶʱʠʤ ʥʘ ʧʦʣʫʯʝʥʠʝ ʩʝʣʴʩʢʠʤʠ ʞʠʪʝʣʷʤʠ ʩʪʦʤʘ-

ʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʚ ʄʈʎ, ʷʚʣʷʶʪʩʷ ʧʣʦʪʥʦʩʪʴ 

ʥʘʩʝʣʝʥʠʷ ʠ ʫʜʘʣʝʥʥʦʩʪʴ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʥʦʛʦ 

ʧʫʥʢʪʘ ʦʪ ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ (b, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, 8898,356 ʠ 4652,179).  

ɺʳʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʨʝʛʨʝʩ-

ʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʜʦʢʘʟʳʚʘʶʪ ʩʚʷʟʴ ʤʝʞʜʫ ʧʨʠʟʥʘ-

ʢʘʤʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʜʦʩʪʫʧʥʦʩʪʴʶ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝ-

ʥʠʷ, ʧʦʜʪʚʝʨʞʜʝʥʥʳʭ ʚʳʩʦʢʦʡ ʟʥʘʯʠʤʦʩʪʴʶ ʢʦʵʬ-

ʬʠʮʠʝʥʪʦʚ ʨʝʛʨʝʩʩʠʠ, ʯʪʦ ʧʦʩʣʫʞʠʣʦ ʦʩʥʦʚʘʥʠʝʤ 

ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʧʘʮʠʝʥʪʦʚ ʩʪʦʤʘʪʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝʨʝʜʚʠʞ-

ʥʦʛʦ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʙʠʥʝʪʘ.  
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ɸʥʥʦʪʘʮʠʷ 
ʕʥʜʦʢʘʨʜʠʪ ʠ ʧʦʨʦʢʠ ʩʝʨʜʮʘ ʨʘʟʚʠʚʘʶʪʩʷ ʫ Ĳ ʙʦʣʴʥʳʭ ʩʠʩʪʝʤʥʦʡ ʢʨʘʩʥʦʡ ʚʦʣʯʘʥʢʦʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʧʦʨʘʞʝʥʠʝ ʤʠʪʨʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ʦʪʤʝʯʘʝʪʩʷ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ, ʘʦʨʪʘʣʴʥʦʛʦ ï ʫ ʢʘʞʜʦʛʦ ʚʪʦʨʦʛʦ ʦʙʩʣʝʜʦ-

ʚʘʥʥʦʛʦ ʠ ʪʨʠʢʫʩʧʠʜʘʣʴʥʦʛʦ ï ʫ ʢʘʞʜʦʛʦ ʜʝʩʷʪʦʛʦ, ʘ ʤʠʪʨʘʣʴʥʘʷ, ʘʦʨʪʘʣʴʥʘʷ ʠ ʪʨʠʢʫʩʧʠʜʘʣʴʥʘʷ ʥʝʜʦʩʪʘ-

ʪʦʯʥʦʩʪʠ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 5:2:1. ʇʨʠ ʚʦʣʯʘʥʦʯʥʦʤ ʵʥʜʦʢʘʨʜʠʪʝ ʜʦʩʪʦʚʝʨʥʦ ʯʘʱʝ ʚ ʧʘʪʦʣʦʛʠ-

ʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʚʦʚʣʝʢʘʶʪʩʷ ʤʠʦʢʘʨʜ ʠ ʣʝʛʢʠʝ, ʯʘʱʝ ʚʦʟʥʠʢʘʶʪ ʛʠʧʝʨʪʨʦʬʠʷ ʣʝʚʦʛʦ ʠ ʧʨʘʚʦʛʦ ʞʝʣʫʜʦʯ-

ʢʦʚ, ʜʠʣʘʪʘʮʠʷ ʧʦʣʦʩʪʠ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ, ʘ ʪʷʞʝʩʪʴ ʧʦʨʘʞʝʥʠʡ ʵʥʜʦʢʘʨʜʘ ʚʟʘʠʤʦʩʚʷʟʘʥʘ ʩ ʠʟʤʝʥʝʥʠʷʤʠ 

ʩʢʝʣʝʪʥʳʭ ʤʳʰʮ, ʤʠʦʢʘʨʜʘ, ʧʝʨʠʢʘʨʜʘ, ʣʝʛʢʠʭ, ʧʣʝʚʨʳ, ʧʝʯʝʥʠ ʠ ʧʦʯʝʢ, ʢʦʨʨʝʣʠʨʫʷ ʩ ʪʦʣʱʠʥʦʶ ʤʝʞʞʝ-

ʣʫʜʦʯʢʦʚʦʡ ʧʝʨʝʛʦʨʦʜʢʠ, ʟʘʜʥʝʡ ʩʪʝʥʢʠ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ ʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʣʝ-

ʛʦʯʥʦʡ ʘʨʪʝʨʠʠ. ʋ ʞʠʚʦʪʥʳʭ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʤʦʜʝʣʴʶ ʩʠʩʪʝʤʥʦʡ ʢʨʘʩʥʦʡ ʚʦʣʯʘʥʢʦʡ ʧʦʨʘʞʝʥʠʝ ʵʥ-

ʜʦʢʘʨʜʘ ʠ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ ʥʘʙʣʶʜʘʝʪʩʷ ʫ 80% ʦʪ ʯʠʩʣʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʢʨʳʩ. ʇʨʠ ʵʪʦʤ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ 

ʢʣʝʪʦʯʥʘʷ ʠʥʬʠʣʴʪʨʘʮʠʷ ʢʣʘʧʘʥʥʦʚ ʩʝʨʜʮʘ ʠ ʵʥʜʦʢʘʨʜʘ, ʝʛʦ ʥʝʢʨʦʟ ʠ ʩʢʣʝʨʦʟ, ʧʨʦʣʠʬʝʨʘʮʠʷ ʵʥʜʦʪʝʣʠʷ, 

ʢʦʣʣʘʛʝʥʦʣʠʟ, ʧʨʠʯʝʤ ʠʭ ʚʳʨʘʞʝʥʥʦʩʪʴ ʚʟʘʠʤʦʩʚʷʟʘʥʘ ʩʦ ʩʪʝʧʝʥʴʶ ʠʟʤʝʥʝʥʠʡ ʦʪʜʝʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʤʠʦ-

ʢʘʨʜʘ ʠ ʩʦʩʫʜʦʚ, ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ ʧʨʦʪʠʚʦʷʜʝʨʥʳʭ ʘʫʪʦʘʥʪʠʪʝʣ (ʢʦʣʣʘʛʝʥʦʣʠʟ, ʩʢʣʝʨʦʟ ʢʣʘʧʘʥʦʚ) ʠ ʬʘ-

ʛʦʮʠʪʘʨʥʦʡ ʬʫʥʢʮʠʠ ʥʝʡʪʨʦʬʠʣʦʚ/ʤʘʢʨʦʬʘʛʦʚ, ʦʧʨʝʜʝʣʷʝʪ ʚʳʨʘʞʝʥʥʦʩʪʴ ʛʠʧʝʨʪʨʦʬʠʠ ʢʘʨʜʠʦʤʠʦʮʠʪʦʚ, 

ʣʠʤʬʦʤʘʢʨʦʬʘʛʘʣʴʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ ʩʪʨʦʤʳ, ʚʝʥʦʟʥʦʛʦ ʧʦʣʥʦʢʨʦʚʠʷ ʠ ʧʨʦʣʠʬʝʨʘʮʠʠ ʩʦʩʫʜʠʩʪʦʛʦ ʵʥʜʦ-

ʪʝʣʠʷ. 

Abstract 
Endocarditis and heart defects develop at Ĳ of patients with systemic lupus erythematosus, among which the 

defeat of the mitral valve was observed in all cases, aortic valve - at every second surveyed and tricuspid valve ï 

at every tenth. And mitral, aortic and tricuspid insufficiency are formed in the ratio 5:2:1. Authentically more often 

the myocardium and lungs are involved in pathological procces at systemic lupus endocarditis, tend to occur hy-

pertrophy of the left and right ventricles, dilatation of the left ventricle is more often, and the severity of endocar-

dial lesions is interconnected with changes of skeletal muscles, a myocardium, a pericardium, lungs, pleurae,a 

liver and kidneys, is correlating with the thickness of interventricular septum, left ventricular posterior wall and 

systolic pulmonary artery pressure. In animals with an experimental model of systemic lupus erythematosus the 

defeat of endocardium and heart valves is observed in 80% of those surveyed rats. At the same time a cellular 

infiltration of endocardium and heart valves, its death and sclerosis, proliferation of endothelial kollagenoliz have 

revealed, and their severity correlated with the degree of changes in individual myocardial structures and vessels, 

depends on the level of the antinuclear autoantibodies (kollagenoliz, sclerosis of valves) and the phagocytic func-

tion of neutrophils/macrophages, determines the severity of hypertrophy of cardiomyocytes limfomakrofagalnoy 

infiltration of the stroma, venous plethora and proliferation of vascular endothelium. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʩʪʝʤʥʘʷ ʢʨʘʩʥʘʷ ʚʦʣʯʘʥʢʘ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʞʠʚʦʪʥʳʝ, ʵʥʜʦʢʘʨʜʠʪ, ʜʠʘʛʥʦ-

ʩʪʠʢʘ, ʤʦʨʬʦʣʦʛʠʷ. 

Keywords: systemic lupus erythematosus, experimental zoons, endocarditis, diagnostics, morphology. 

 

ɺʚʝʜʝʥʠʝ. ɺʩʣʝʜʩʪʚʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ, ʤʝʜʠʮʠʥʩʢʦʡ, ʩʦʮʠʘʣʴʥʦʡ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ, ʩʨʝʜʠ ʘʫʪʦʠʤʤʫʥʥʳʭ 

ʨʝʚʤʘʪʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʣʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ 

ʟʘʥʠʤʘʝʪ ʩʠʩʪʝʤʥʘʷ ʢʨʘʩʥʘʷ ʚʦʣʯʘʥʢʘ (ʉʂɺ) [1, 2]. 

ʇʨʠ ʵʪʦʤ ʉʂɺ ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ 

ʪʷʞʝʣʳʭ ʧʦʨʘʞʝʥʠʡ ʩʪʨʫʢʪʫʨ ʩʝʨʜʮʘ, ʢʦʪʦʨʳʝ ʦʪ-

ʥʦʩʷʪʩʷ ʢ ʦʩʥʦʚʥʳʤ ʧʨʠʯʠʥʘʤ ʩʤʝʨʪʠ ʙʦʣʴʥʳʭ [3-

5]. ʕʥʜʦʢʘʨʜʠʪ ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʯʘ-

ʩʪʳʭ ʧʨʦʷʚʣʝʥʠʡ ʉʂɺ [6] ʠ ʟʘʯʘʩʪʫʶ ʚʦʟʥʠʢʘʝʪ ʫʞʝ 

ʚ ʜʝʙʶʪʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʘ ʭʘʨʘʢʪʝʨ ʝʛʦ ʪʝʯʝʥʠʷ ʪʨʝ-

ʙʫʝʪ ʫʪʦʯʥʝʥʠʷ [7, 8]. ʏʘʱʝ ʚʩʝʛʦ ʚ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩ ʧʨʠ ʚʦʣʯʘʥʦʯʥʦʤ ʵʥʜʦʢʘʨʜʠʪʝ ʚʦʚʣʝʢʘʝʪʩʷ 

ʤʠʪʨʘʣʴʥʳʡ ʢʣʘʧʘʥ (ʄʂ), ʨʝʞʝ ï ʘʦʨʪʘʣʴʥʳʡ ʢʣʘ-

ʧʘʥ (ɸʂ), ʝʱʝ ʨʝʞʝ ï ʪʨʠʢʫʩʧʠʜʘʣʴʥʳʡ (ʊʂ) ʠ 

ʢʨʘʡʥʝ ʨʝʜʢʦ ï ʢʣʘʧʘʥ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ [9-11]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʣʠʥʠʯʝ-

ʩʢʠʭ ʜʘʥʥʳʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʤʦʜʝʣʠ ʉʂɺ 

ʦʧʨʝʜʝʣʠʪʴ ʭʘʨʘʢʪʝʨ ʵʥʜʦʢʘʨʜʠʪʘ ʠ ʢʣʘʧʘʥʥʳʭ ʧʦ-

ʨʘʞʝʥʠʡ ʩʝʨʜʮʘ, ʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʩ ʜʨʫʛʠʤʠ 
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ʧʨʠʟʥʘʢʘʤʠ ʚʦʣʯʘʥʦʯʥʦʡ ʢʘʨʜʠʦʧʘʪʠʠ ʠ ʩ ʵʢʩʪʨʘ-

ʢʘʨʜʠʘʣʴʥʳʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ. ʇʦʜ ʥʘʙʣʶʜʝʥʠʝʤ ʥʘʭʦ-

ʜʠʣʠʩʴ 112 ʙʦʣʴʥʳʭ ʉʂɺ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 16 ʜʦ 57 ʣʝʪ 

(ʚ ʩʨʝʜʥʝʤ 35,7Ñ1,02 ʣʝʪ), ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʙʳʣʦ 10% 

ʤʫʞʯʠʥ ʠ 90% ʞʝʥʱʠʥ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʉʂɺ 

ʦʪ ʧʝʨʚʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʩʦʩʪʘʚʠʣʘ 

11,6Ñ0,78 ʣʝʪ. I ʩʪʝʧʝʥʴ ʘʢʪʠʚʥʦʩʪʠ ʧʘʪʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʢʦʥʩʪʘʪʠʨʦʚʘʥʘ ʚ 22% ʩʣʫʯʘʝʚ, II  ï 

ʚ 48%, III  ï ʚ 30%, ʧʦʜʦʩʪʨʦʝ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ 

ʠʤʝʣʦ ʤʝʩʪʦ ʚ 14% ʥʘʙʣʶʜʝʥʠʡ, ʭʨʦʥʠʯʝʩʢʦʝ ï ʚ 

86%, ʩʦʦʪʥʦʰʝʥʠʝ ʵʡʪʦʥʠʢʦʚ, ʩʠʤʧʘʪʦʪʦʥʠʢʦʚ ʠ 

ʚʘʛʦʪʦʥʠʢʦʚ ʩʦʩʪʘʚʠʣʦ 6:3:1. ɺʦʣʯʘʥʦʯʥʳʝ ʢʣʝʪʢʠ 

ʍʘʨʛʨʝʚʩʘ ʠ/ʠʣʠ ʬʝʥʦʤʝʥ ʍʘʟʝʨʠʢʘ ʙʳʣʠ ʦʙʥʘʨʫ-

ʞʝʥʳ ʚ ʢʨʦʚʠ 71% ʦʪ ʯʠʩʣʘ ʙʦʣʴʥʳʭ, ʘʥʪʠʥʫʢʣʝʘʨ-

ʥʳʡ ʬʘʢʪʦʨ (ANF) ï 77%, ʘʥʪʠʪʝʣʘ ʢ ʥʘʪʠʚʥʦʡ ʜʠ-

ʟʦʢʩʠʨʠʙʦʥʫʢʣʝʠʥʦʚʦʡ (ɼʅʂ) ʢʠʩʣʦʪʝ (aDNA) ï 

67%, ʘʥʪʠʪʝʣʘ ʢ ʢʘʨʜʠʦʣʠʧʠʥʫ (aCL) ï 30%. ʉʨʝʜ-

ʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʩʳʚʦʨʦʪʢʝ ANF, aDNA ʠ aCL ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʩʪʘʚʠʣʠ 4,8Ñ0,13 ln ʦ.ʪ., 22,9Ñ1,11 

ɽ/ʤʣ, 5,9Ñ0,54 ɽ/ʤʣ. ɸʨʪʨʠʪ, ʘʨʪʨʘʣʛʠʠ ʜʠʘʛʥʦʩʪʠ-

ʨʦʚʘʥʳ ʫ 83% ʦʪ ʯʠʩʣʘ ʙʦʣʴʥʳʭ, ʛʣʦʤʝʨʫʣʦʥʝʬʨʠʪ 

ï ʫ 70%, ʧʥʝʚʤʦʥʠʪ ï ʫ 47%, ʧʦʨʘʞʝʥʠʝ ʧʨʠʜʘʪʢʦʚ 

ʢʦʞʠ, ʘʣʦʧʝʮʠʷ ï ʫ 41%, ʣʠʤʬʘʜʝʥʦʧʘʪʠʷ ï ʫ 34%, 

ʩʝʨʦʟʠʪʳ ï ʫ 33%, ʢʨʠʧʪʦʛʝʥʥʳʡ ʠʣʠ ʘʫʪʦʠʤʤʫʥ-

ʥʳʡ ʛʝʧʘʪʠʪ ï ʫ 32%, ʤʠʦʟʠʪ, ʤʠʘʣʛʠʠ ï ʫ 21%, 

ʘʫʪʦʠʤʤʫʥʥʳʡ ʪʠʨʝʦʠʜʠʪ ï ʫ 16%, ʩʧʣʝʥʦʤʝʛʘʣʠʷ 

ï ʫ 15%, ʘʩʝʧʪʠʯʝʩʢʠʡ ʦʩʪʝʦʥʝʢʨʦʟ ï ʫ 6%. ɹʦʣʴ-

ʥʳʤ ʚʳʧʦʣʥʷʣʠ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʠʯʝʩʢʦʝ ʠʩʩʣʝ-

ʜʦʚʘʥʠʝ (çʄɯɼɸʂ-ɽʂ1ʊè, ʋʢʨʘʠʥʘ ʠ çBioset-

8000è, ɻʝʨʤʘʥʠʷ), ʯʨʝʟʪʦʨʘʢʘʣʴʥʫʶ ʠ ʧʠʱʝʚʦʜʥʫʶ 

ʵʭʦʢʘʨʜʠʦʛʨʘʬʠʶ (çAcuson-Aspen-Siemensè, ɻʝʨ-

ʤʘʥʠʷ ʠ çHD-11-XE-Philipsè, ʅʠʜʝʨʣʘʥʜʳ). 

ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʝʜʝʥ ʥʘ 30 ʙʝʣʳʭ ʢʨʳʩʘʭ (30 

ʩʘʤʦʢ ʠ 10 ʩʘʤʮʦʚ) ʩʦ ʩʨʝʜʥʝʡ ʤʘʩʩʦʡ ~250 ʛ. ɼʣʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʜ ʵʬʠʨʥʳʤ ʠʥʛʘʣʷ-

ʮʠʦʥʥʳʤ ʥʘʨʢʦʟʦʤ ʚ ʢʦʨʝʥʴ ʭʚʦʩʪʘ ʚʚʦʜʠʣʠ ʧʦʣ-

ʥʳʡ ʘʜʲʶʚʘʥʪ ʌʨʝʡʥʜʘ (ʇɸʌ) ʠ ʨʘʩʪʚʦʨ ʩʝʣʝʟʝ-

ʥʦʯʥʦʡ ɼʅʂ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ (ʧʦ 5 ʤʛ/ʢʛ 

ʤʘʩʩʳ ʞʠʚʦʪʥʦʛʦ). ʏʝʨʝʟ ʜʚʝ ʥʝʜʝʣʠ ʚʥʫʪʨʠʤʳ-

ʰʝʯʥʦ ʚʚʦʜʠʣʠ ʮʠʢʣʦʬʦʩʬʘʤʠʜ (100 ʤʛ/ʢʛ), ʘ ʚ ʢʦ-

ʨʝʥʴ ʭʚʦʩʪʘ ï ʇɸʌ ʠ ɼʅʂ (ʧʦ 2,5 ʤʛ/ʢʛ). ʉʦ ʩʣʝʜʫ-

ʶʱʠʭ ʩʫʪʦʢ ʚ ʪʝʯʝʥʠʝ ʥʝʜʝʣʠ ʞʠʚʦʪʥʳʝ ʝʞʝʜʥʝʚʥʦ 

ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʧʦʣʫʯʘʣʠ ʜʝʟʦʢʩʠʨʠʙʦʥʫʢʣʝʠʥʘʪ 

ʥʘʪʨʠʷ (20 ʤʛ/ʢʛ), ʧʦʩʣʝ ʯʝʛʦ ʧʦʚʪʦʨʷʣʠ ʚʚʝʜʝʥʠʝ 

ʮʠʢʣʦʬʦʩʬʘʤʠʜʘ (100 ʤʛ/ʢʛ), ʇɸʌ (1,5 ʤʛ/ʢʛ) ʠ 

ɼʅʂ (1,5 ʤʛ/ʢʛ). ʇʦʪʦʤ ʝʱʝ ʚ ʪʝʯʝʥʠʝ ʥʝʜʝʣʠ ʝʞʝ-

ʜʥʝʚʥʦ ʚʚʦʜʠʣʠ ʜʝʟʦʢʩʠʨʠʙʦʥʫʢʣʝʠʥʘʪ ʥʘʪʨʠʷ (20 

ʤʛ/ʢʛ). ʂʨʳʩʳ ʩ ʝʜʦʡ ʧʦʩʪʦʷʥʥʦ ʧʦʣʫʯʘʣʠ (ʠʟ ʨʘʩ-

ʯʝʪʘ ʥʘ ʦʜʥʦʛʦ ʞʠʚʦʪʥʦʛʦ) ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 0,1 ʤʛ 

ʩʫʣʴʬʘʪʘ ʢʘʜʤʠʷ, 500 ʤʛ ʦʢʩʠʙʫʪʠʨʘʪʘ ʣʠʪʠʷ ʠ 0,3 

ʤʛ ʤʦʣʠʙʜʘʪʘ ʘʤʤʦʥʠʷ. ʏʝʨʝʟ ʜʚʘ ʤʝʩʷʮʘ ʦʪ ʥʘʯʘʣʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʬʦʥʝ ʚʥʫʪʨʠʙʨʶʰʥʦʛʦ ʥʝʤʙʫʪʘʣʦ-

ʚʦʛʦ ʥʘʨʢʦʟʘ (50 ʤʛ/ʢʛ) ʞʠʚʦʪʥʳʭ ʚʳʚʦʜʠʣʠ ʠʟ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘ. ʂʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʠʣʠ 20 ʠʥ-

ʪʘʢʪʥʳʭ ʢʨʳʩ. ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʩʨʝʟʳ ʪʢʘʥʝʡ 

ʩʝʨʜʮʘ ʠ ʜʨʫʛʠʭ ʦʨʛʘʥʦʚ ʦʢʨʘʰʠʚʘʣʠ ʛʝʤʘʪʦʢʩʠʣʠ-

ʥʦʤ-ʵʦʟʠʥʦʤ, ʘʣʴʮʠʘʥʦʚʳʤ ʩʠʥʠʤ (ʥʘ ʛʣʠʢʦʧʨʦʪʝ-

ʠʜʳ) ʠ ʧʦ ɺʘʥ-ɻʠʟʦʥʫ (ʢʦʣʣʘʛʝʥʦʚʳʝ, ʵʣʘʩʪʠʯʝʩʢʠʝ 

ʚʦʣʦʢʥʘ), ʩʪʘʚʠʣʘʩʴ PAS-ʨʝʘʢʮʠʷ. ʀʥʪʝʛʨʘʣʴʥʳʡ 

ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʪʷʞʝʩʪʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦ-

ʨʘʞʝʥʠʷ (W) ʦʮʝʥʠʚʘʣʠ ʧʦ ʬʦʨʤʫʣʝ: 

W=(a+2b+3c):(a+b+c+d), ʛʜʝ ñaò ï ʯʠʩʣʦ ʩʣʫʯʘʝʚ ʚ 1 

ʙʘʣʣ, ñbò ï ʯʠʩʣʦ ʩʣʫʯʘʝʚ ʚ 2 ʙʘʣʣʘ, ñcò ï ʯʠʩʣʦ ʩʣʫ-

ʯʘʝʚ 3 ʙʘʣʣʘ, ñdò ï ʯʠʩʣʦ ʩʣʫʯʘʝʚ ʩ ʦʪʩʫʪʩʪʚʠʝʤ 

ʧʨʠʟʥʘʢʘ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴ-

ʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʝʜʝʥʘ ʧʫʪʝʤ ʢʦʤʧʴʶʪʝʨ-

ʥʦʛʦ ʚʘʨʠʘʮʠʦʥʥʦʛʦ, ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ, ʢʦʨʨʝʣʷ-

ʮʠʦʥʥʦʛʦ, ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ, ʦʜʥʦ- (ANOVA) ʠ ʤʥʦ-

ʛʦʬʘʢʪʦʨʥʦʛʦ (ANOVA/MANOVA ) 

ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ (ʧʨʦʛʨʘʤʤʳ çMicrosoft 

Excelè ʠ çStatistica-Stat-Softè, ʉʐɸ). ʆʮʝʥʠʚʘʣʠ 

ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ, ʠʭ ʩʪʘʥʜʘʨʪʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʠ 

ʦʰʠʙʢʠ, ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʢʦʨʨʝʣʷ-

ʮʠʠ ʇʠʨʩʦʥʘ ʠ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʂʝʥʜʘʣʣʘ, ʢʨʠ-

ʪʝʨʠʠ ʜʠʩʧʝʨʩʠʠ ɹʨʘʫʥʘ-ʌʦʨʩʘʡʪʘ, ʋʠʣʢʦʢʩʦʥʘ-

ʈʘʦ, ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʨʝʛʨʝʩʩʠʠ, ʨʘʟʣʠʯʠʡ ʉʪʴʶ-

ʜʝʥʪʘ ʠ ʄʘʢʥʝʤʘʨʘ-ʌʠʰʝʨʘ, ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɾʝʣʫʜʦʯʢʦʚʘʷ 

ʠ ʥʘʜʞʝʣʫʜʦʯʢʦʚʘʷ ʵʢʩʪʨʘʩʠʩʪʦʣʠʯʝʩʢʘʷ ʘʨʠʪʤʠʷ 

ʚʳʷʚʣʝʥʘ ʚ 13% ʩʣʫʯʘʝʚ ʉʂɺ, ʩʠʥʜʨʦʤ ʫʢʦʨʦʯʝʥʠʷ 

PQ ï ʚ 14%, ʙʣʦʢʘʜʘ ʧʨʘʚʦʡ ʥʦʞʢʠ ʧʫʯʢʘ ɻʠʩʘ ï ʚ 

12%, ʣʝʚʦʡ ʥʦʞʢʠ ï ʚ 9%, ʛʠʧʝʨʪʨʦʬʠʷ ʣʝʚʦʛʦ ʞʝ-

ʣʫʜʦʯʢʘ ï ʚ 17%, ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ ï ʚ 23%, ʧʨʘ-

ʚʦʛʦ ʞʝʣʫʜʦʯʢʘ ï ʚ 14%, ʜʠʣʘʪʘʮʠʷ ʧʦʣʦʩʪʠ ʣʝʚʦʛʦ 

ʞʝʣʫʜʦʯʢʘ ï ʚ 51%, ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ ï ʚ 22%, ʧʨʘ-

ʚʦʛʦ ʞʝʣʫʜʦʯʢʘ ï ʚ 10%, ʩʠʩʪʦʣʠʯʝʩʢʘʷ ʣʝʛʦʯʥʘʷ 

ʛʠʧʝʨʪʝʥʟʠʷ ï ʚ 14%, ʜʠʘʩʪʦʣʠʯʝʩʢʘʷ ʜʠʩʬʫʥʢʮʠʷ 

ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ ʩʝʨʜʮʘ ï ʚ 31%. ʇʨʠ ʪʨʘʥʩʪʦʨʘ-

ʢʘʣʴʥʦʡ ʵʭʦʢʘʨʜʠʦʛʨʘʬʠʠ ʚʝʨʨʫʢʦʟʥʳʝ ʚʝʛʝʪʘʮʠʠ 

ʦʙʥʘʨʫʞʝʥʳ ʫ 10% ʙʦʣʴʥʳʭ, ʘ ʧʨʠ ʯʨʝʩʧʠʱʝʚʦʜʥʦʡ 

ï ʫ 46% (ʨʘʟʣʠʯʠʷ ʜʦʩʪʦʚʝʨʥʳ). ʉʦʥʦʛʨʘʬʠʯʝʩʢʠ 

ʚʝʛʝʪʘʮʠʠ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʚʳ-

ʰʝʥʥʦʡ ʵʭʦʛʝʥʥʦʩʪʠ ʩ ʭʦʨʦʰʦ ʦʯʝʨʯʝʥʥʳʤʠ ʢʨʘ-

ʷʤʠ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʥʘ ʦʙʝʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ 

ʢʣʘʧʘʥʥʳʭ ʩʪʚʦʨʦʢ, ʩʫʙʚʘʣʴʚʫʣʷʨʥʦʤ ʘʧʧʘʨʘʪʝ, 

ʧʨʠʩʪʝʥʦʯʥʦʤ ʵʥʜʦʢʘʨʜʝ ʞʝʣʫʜʦʯʢʦʚ ʠ/ʠʣʠ ʧʨʝʜ-

ʩʝʨʜʠʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʶʪ ʦʙ ʠʟʤʝʥʝʥʠʷʭ ʄʂ ʫ 100% ʙʦʣʴʥʳʭ ʦʩʥʦʚ-

ʥʦʡ ʛʨʫʧʧʳ (ʩ ʧʦʨʘʞʝʥʠʝʤ ʵʥʜʦʢʘʨʜʘ), ɸʂ ï ʫ 59%, 

ʊʂ ï ʫ 10%. ʀʟʦʣʠʨʦʚʘʥʥʦʝ ʧʦʨʘʞʝʥʠʝ ʄʂ ʫʩʪʘ-

ʥʦʚʣʝʥʦ ʚ 40% ʥʘʙʣʶʜʝʥʠʡ, ʄʂ+ɸʂ ï ʚ 50%, 

ʄʂ+ʊʂ ï ʚ 2%, ʄʂ+ɸʂ+ʊʂ ï ʚ 9%. ʇʦʨʦʢʠ ʩʝʨʜʮʘ 

ʦʙʥʘʨʫʞʝʥʳ ʫ 57% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʙʦʣʴʥʳʭ ʉʂɺ 

ʠ ʫ 76% - ʦʪ ʯʠʩʣʘ ʣʠʮ ʩ ʧʦʨʘʞʝʥʠʝʤ ʵʥʜʦʢʘʨʜʘ ʠ 

ʢʣʘʧʘʥʦʚ. ʄʠʪʨʘʣʴʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ (ʄʅ) ʢʦʥ-

ʩʪʘʪʠʨʦʚʘʥʘ ʚ 98% ʥʘʙʣʶʜʝʥʠʡ, ʘʦʨʪʘʣʴʥʘʷ ʥʝʜʦ-

ʩʪʘʪʦʯʥʦʩʪʴ (ɸʅ) ï ʚ 32%, ʊʅ ï ʚ 18%, ʠʟʦʣʠʨʦʚʘʥ-

ʥʘʷ ʄʅ ï ʚ 55%, ʄʅ+ɸʅ ï ʚ 27%, ʄʅ+ʊʅ ï ʚ 14%, 

ʄʅ+ɸʅ+ʊʅ, ʘ ʪʘʢʞʝ ɸʅ+ʊʅ ï ʚ 2%. ʇʦ ʜʘʥʥʳʤ 

ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ɹʨʘʫʥʘ-ʌʦʨʩʘʡʪʘ ʥʘ ʩʪʝ-

ʧʝʥʴ ʪʷʞʝʩʪʠ ʵʥʜʦʢʘʨʜʠʪʘ ʠ ʧʦʨʘʞʝʥʠʡ ʢʣʘʧʘʥʥʦʛʦ 

ʘʧʧʘʨʘʪʘ ʦʢʘʟʳʚʘʶʪ ʩʣʘʙʦʝ ʚʣʠʷʥʠʝ ʚʦʟʨʘʩʪ ʙʦʣʴ-

ʥʳʭ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʭʘ-

ʨʘʢʪʝʨ ʪʝʯʝʥʠʷ ʠ ʩʪʝʧʝʥʴ ʘʢʪʠʚʥʦʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʇʦʨʘʞʝʥʠʝ ʤʠʦʢʘʨʜʘ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʙʦʣʴ-

ʥʳʭ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʦ ʚ 97% ʩʣʫʯʘʝʚ, ʪʦʛʜʘ ʢʘʢ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ï ʚ 2,6 ʨʘʟʘ ʨʝʞʝ, ʣʝʛʢʠʭ ï ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʫ 57% ʠ ʚ 3,6 ʨʘʟʘ ʨʝʞʝ. ʇʦʢʘʟʘʪʝʣʴ ʩʧʝʮʠ-

ʬʠʯʥʦʩʪʠ ʵʪʠʭ ʧʨʠʟʥʘʢʦʚ ʫ ʙʦʣʴʥʳʭ ʩ ʵʥʜʦʢʘʨʜʠ-

ʪʦʤ ʩʦʩʪʘʚʣʠʷʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 72% ʠ 78%, ʘ ʫ 

ʦʩʪʘʣʴʥʳʭ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ï 28% ʠ 22%. ʉʫʱʝ-

ʩʪʚʫʶʪ ʜʦʩʪʦʚʝʨʥʳʝ ʧʨʷʤʳʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ 
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ʂʝʥʜʘʣʣʘ ʪʷʞʝʩʪʠ ʠʟʤʝʥʝʥʠʡ ʵʥʜʦʢʘʨʜʘ ʠ ʢʣʘʧʘʥ-

ʥʦʛʦ ʘʧʧʘʨʘʪʘ ʩ ʧʦʨʘʞʝʥʠʝʤ ʤʠʦʢʘʨʜʘ, ʧʝʨʠʢʘʨʜʘ, 

ʣʝʛʢʠʭ ʠ ʧʣʝʚʨʳ. 

ʇʦ ʜʘʥʥʳʤ ʤʥʦʛʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ 

ʘʥʘʣʠʟʘ ʋʠʣʢʦʢʩʦʥʘ-ʈʘʦ, ʥʘʣʠʯʠʝ ʵʥʜʦʢʘʨʜʠʪʘ ʦʢʘ-

ʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʠʥʪʝʛʨʘʣʴʥʳʝ 

ʜʨʫʛʠʝ ʧʨʠʟʥʘʢʠ ʉʂɺ. ʊʷʞʝʩʪʴ ʠʟʤʝʥʝʥʠʡ ʵʥʜʦ-

ʢʘʨʜʘ ʠ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ ʚʣʠʷʝʪ ʥʘ ʧʦʨʘʞʝʥʠʝ ʩʢʝ-

ʣʝʪʥʳʭ ʤʳʰʮ, ʤʠʦʢʘʨʜʘ, ʧʝʨʠʢʘʨʜʘ, ʣʝʛʢʠʭ, 

ʧʣʝʚʨʳ, ʧʦʯʝʢ ʠ ʧʝʯʝʥʠ, ʥʘ ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʚʳʧʦʣ-

ʥʝʥʥʳʡ ʦʜʥʦʬʘʢʪʦʨʥʳʡ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ. 

ʈʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʷʤʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʥʜʦʢʘʨʜʠʪʘ ʠ ʢʣʘʧʘʥʥʦʡ ʧʘʪʦʣʦ-

ʛʠʠ ʪʷʞʝʩʪʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʛʦ ʤʳʰʝʯʥʦʛʦ ʩʠʥ-

ʜʨʦʤʘ, ʠʟʤʝʥʝʥʠʡ ʤʠʦʢʘʨʜʘ, ʧʝʨʠʢʘʨʜʘ ʠ ʧʦʯʝʢ. ɺ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʨʘʟʚʠʪʠʝ ʧʦʨʘʞʝʥʠʡ ʵʪʠʭ ʩʪʨʫʢʪʫʨ 

ʩʝʨʜʮʘ ʜʦʩʪʦʚʝʨʥʦ ʩʚʷʟʘʥʦ ʩ ʚʦʚʣʝʯʝʥʠʝʤ ʚ ʧʘʪʦʣʦ-

ʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʩʢʝʣʝʪʥʳʭ ʤʳʰʮ, ʤʠʦʢʘʨʜʘ, ʧʝ-

ʨʠʢʘʨʜʘ, ʣʝʛʢʠʭ, ʧʣʝʚʨʳ ʠ ʧʦʯʝʢ. 
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ʦʩʥʦʚʥʘʷ

 

ʈʠʩʫʥʦʢ. ʀʟʤʝʥʝʥʠʷ ʵʭʦʢʘʨʜʠʦʛʨʘʬʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʙʦʣʴʥʳʭ ʉʂɺ 

ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ, ʢʦʪʦʨʳʝ ʧʨʠʥʷʪʳ ʟʘ 100%. 

ʂɼʈ ï ʢʦʥʝʯʥʦ-ʜʠʘʩʪʦʣʠʯʝʩʢʠʡ ʨʘʟʤʝʨ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ, ʂʉʈ ï ʢʦʥʝʯʥʦ-ʩʠʩʪʦʣʠʯʝʩʢʠʡ ʨʘʟʤʝʨ 

ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ, ʂɼʆ ï ʢʦʥʝʯʥʦ-ʜʠʘʩʪʦʣʠʯʝʩʢʠʡ ʦʙʲʝʤ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ, ʂʉʆ ï ʢʦʥʝʯʥʦ-

ʩʠʩʪʦʣʠʯʝʩʢʠʡ ʦʙʲʝʤ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ, ʄɾʇ ï ʪʦʣʱʠʥʘ ʤʝʞʞʝʣʫʜʦʯʢʦʚʦʡ ʧʝʨʝʛʦʨʦʜʢʠ, ɿʉʃɾ ï 

ʪʦʣʱʠʥʘ ʟʘʜʥʝʡ ʩʪʝʥʢʠ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ, ʌɺ ï ʬʨʘʢʮʠʷ ʚʳʙʨʦʩʘ ʢʨʦʚʠ ʣʝʚʳʤ ʞʝʣʫʜʦʯʢʦʤ, ʃʇ ï 

ʨʘʟʤʝʨ ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ, ʇɾ ï ʨʘʟʤʝʨ ʧʨʘʚʦʛʦ ʞʝʣʫʜʦʯʢʘ, ɼʃɸ ï ʩʠʩʪʦʣʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʚ ʣʝʛʦʯʥʦʡ 

ʘʨʪʝʨʠʠ, ʃʉʉ ï ʣʝʛʦʯʥʦʝ ʩʦʩʫʜʠʩʪʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

 

ʇʨʠʟʥʘʢʠ ʛʠʧʝʨʪʨʦʬʠʠ ʧʨʘʚʦʛʦ ʞʝʣʫʜʦʯʢʘ 

ʩʝʨʜʮʘ ʦʙʥʘʨʫʞʝʥʳ ʪʦʣʴʢʦ ʫ ʙʦʣʴʥʳʭ ʦʩʥʦʚʥʦʡ 

ʛʨʫʧʧʳ (19% ʥʘʙʣʶʜʝʥʠʡ). ʂʨʦʤʝ ʪʦʛʦ, ʚ ʵʪʠʭ ʩʣʫ-

ʯʘʷʭ ʚ 2,7 ʨʘʟʘ ʯʘʱʝ ʚʳʷʚʣʷʣʠ ʛʠʧʝʨʪʨʦʬʠʶ ʤʠʦ-

ʢʘʨʜʘ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ ʠ ʚ 2,2 ʨʘʟʘ ï ʜʠʣʘʪʘʮʠʶ 

ʝʛʦ ʧʦʣʦʩʪʠ (ʨʘʟʣʠʯʠʷ ʜʦʩʪʦʚʝʨʥʳ). ʇʦ ʜʘʥʥʳʤ 

ANOVA/MANOVA, ʵʥʜʦʢʘʨʜʠʪ ʚʣʠʷʝʪ ʥʘ ʠʥʪʝ-

ʛʨʘʣʴʥʳʝ ʜʨʫʛʠʝ ʵʣʝʢʪʨʦ- ʠ ʵʭʦʢʘʨʜʠʦʛʨʘʬʠʯʝʩʢʠʝ 

ʧʨʠʟʥʘʢʠ ʚʦʣʯʘʥʦʯʥʦʡ ʢʘʨʜʠʦʧʘʪʠʠ. ʆʜʥʦʬʘʢʪʦʨ-

ʥʳʡ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʜʦʩʪʦ-

ʚʝʨʥʦʝ ʚʣʠʷʥʠʝ ʪʷʞʝʩʪʠ ʵʥʜʦʢʘʨʜʠʪʘ ʠ ʢʣʘʧʘʥʥʳʭ 

ʧʦʚʨʝʞʜʝʥʠʡ ʥʘ ʨʘʟʚʠʪʠʝ ʫ ʙʦʣʴʥʳʭ ʵʢʩʪʨʘʩʠʩʪʦ-

ʣʠʯʝʩʢʦʡ ʘʨʠʪʤʠʠ, ʛʠʧʝʨʪʨʦʬʠʠ ʤʠʦʢʘʨʜʘ ʣʝʚʦʛʦ 

ʞʝʣʫʜʦʯʢʘ, ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ ʠ ʧʨʘʚʦʛʦ ʞʝʣʫ-

ʜʦʯʢʘ, ʘ ʪʘʢʞʝ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʧʦʣʦʩʪʝʡ ʣʝʚʦʛʦ ʠ 

ʧʨʘʚʦʛʦ ʞʝʣʫʜʦʯʢʦʚ. ʄʳ ʫʩʪʘʥʦʚʠʣʠ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʧʦʨʘʞʝʥʠʡ ʢʣʘʧʘʥʥʦʛʦ ʘʧʧʘʨʘʪʘ ʥʘ 

ʨʘʟʚʠʪʠʝ ʜʠʘʩʪʦʣʠʯʝʩʢʦʡ ʜʠʩʬʫʥʢʮʠʠ ʣʝʚʦʛʦ ʞʝʣʫ-

ʜʦʯʘʘ ʩʝʨʜʮʘ. 

ʅʝʦʙʭʦʜʠʤʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʜʦʩʪʦʚʝʨʥʦ ʦʪ-

ʣʠʯʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʪʦʣʱʠʥʳ 

ʟʘʜʥʝʡ ʩʪʝʥʢʠ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ, ʜʘʚʣʝʥʠʷ ʚ ʣʝʛʦʯ-

ʥʦʡ ʘʨʪʝʨʠʠ ʠ ʣʝʛʦʯʥʦʛʦ ʩʦʩʫʜʠʩʪʦʛʦ ʩʦʧʨʦʪʠʚʣʝ-

ʥʠʷ ʫ ʙʦʣʴʥʳʭ ʦʩʥʦʚʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ (ʨʠ-

ʩʫʥʦʢ). ʉʪʝʧʝʥʴ ʪʷʞʝʩʪʠ ʵʥʜʦʢʘʨʜʠʪʘ ʠ ʢʣʘʧʘʥʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʧʨʷʤʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʪʦʣʱʠʥʦʡ ʤʝʞʞʝ-

ʣʫʜʦʯʢʦʚʦʡ ʧʝʨʝʛʦʨʦʜʢʠ ʠ ʟʘʜʥʝʡ ʩʪʝʥʢʠ ʣʝʚʦʛʦ 

ʞʝʣʫʜʦʯʢʘ, c ʨʘʟʤʝʨʘʤʠ ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ ʠ ʫʨʦʚ-

ʥʝʤ ʜʘʚʣʝʥʠʷ ʚ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ. ʍʘʨʘʢʪʝʨ ʧʦʨʘ-

ʞʝʥʠʷ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ ʠ ʝʛʦ ʧʦʨʦʢʦʚ ʩʣʘʙʦ ʚʣʠʷʝʪ 

ʥʘ ʠʥʪʝʛʨʘʣʴʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʉʂɺ, ʦ ʯʝʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʤʥʦʛʦʬʘʢʪʦʨʥʳʡ ʜʠʩʧʝʨʩʠʦʥʥʳʡ 

ʘʥʘʣʠʟ. ʇʦʨʘʞʝʥʠʝ ʢʣʘʧʘʥʥʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʨʘʟʚʠʪʠʝ 

ʄʅ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʚʦʟʨʘʩʪʦʤ ʙʦʣʴʥʳʭ ʉʂɺ. 

ɽʩʣʠ ʦʪʜʝʣʴʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʉʂɺ ʥʝ 

ʦʢʘʟʳʚʘʶʪ ʜʦʩʪʦʚʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʭʘʨʘʢʪʝʨ 

ʠʟʤʝʥʝʥʠʡ ʢʣʘʧʘʥʥʦʛʦ ʘʧʧʘʨʘʪʘ ʩʝʨʜʮʘ, ʪʦ ʧʦʨʘʞʝ-

ʥʠʝ ʩʢʝʣʝʪʥʳʭ ʤʳʰʮ, ʧʝʨʠʢʘʨʜʘ ʠ ʧʝʯʝʥʠ ʚʣʠʷʝʪ ʥʘ 

ʭʘʨʘʢʪʝʨ ʧʦʨʦʢʦʚ ʩʝʨʜʮʘ. ʆʪ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʚʦʣʯʘ-

ʥʦʯʥʦʛʦ ʧʦʨʦʢʘ ʟʘʚʠʩʠʪ ʪʦʣʱʠʥʘ ʤʝʞʞʝʣʫʜʦʯʢʦ-

ʚʦʡ ʧʝʨʝʛʦʨʦʜʢʠ ʠ ʨʘʟʤʝʨʳ ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ, ʯʪʦ 
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ʧʦʜʪʚʝʨʞʜʘʶʪ ʨʝʟʫʣʴʪʘʪʳ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨ-

ʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ɹʨʘʫʥʘ-ʌʦʨʩʘʡʪʘ. 

ʋ ʢʨʳʩ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʤʦʜʝʣʴʶ ʉʂɺ, 

ʧʦʨʘʞʝʥʠʝ ʵʥʜʦʢʘʨʜʘ ʠ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ ʜʠʘʛʥʦʩʪʠ-

ʨʦʚʘʥʦ ʫ 80% ʞʠʚʦʪʥʳʭ. ɺ 23% ʩʣʫʯʘʝʚ ʫʩʪʘʥʦʚ-

ʣʝʥʘ ʢʣʝʪʦʯʥʘʷ ʠʥʬʠʣʴʪʨʘʮʠʷ ʵʥʜʦʢʘʨʜʘ, ʚ 7% ï ʝʛʦ 

ʥʝʢʨʦʟ, ʘ ʚ 63% ï ʩʢʣʝʨʦʟ, ʫ 43% ï ʢʣʝʪʦʯʥʘʷ ʠʥ-

ʬʠʣʴʪʨʘʮʠʷ ʢʣʘʧʘʥʥʦʚ, ʫ 27% ï ʧʨʦʣʠʬʝʨʘʮʠʷ ʠʭ 

ʵʥʜʦʪʝʣʠʷ, ʫ 30% ï ʠʭ ʢʦʣʣʘʛʝʥʦʣʠʟ, ʫ 53% ï ʩʢʣʝ-

ʨʦʟ. W ʠʟʤʝʥʝʥʠʡ ʵʥʜʦʢʘʨʜʘ ʠ ʢʣʘʧʘʥʥʦʛʦ ʘʧʧʘʨʘʪʘ 

ʩʝʨʜʮʘ ʩʦʩʪʘʚʠʣ 0,9Ñ0,11 ʙʘʣʣʦʚ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʨʘʞʝʥʠʝ ʤʠʦ-

ʢʘʨʜʘ ʦʪʤʝʯʝʥʦ ʫ ʚʩʝʭ ʞʠʚʦʪʥʳʭ (W=1,5Ñ0,08), 

ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʛʠʧʝʨʪʨʦʬʠʷ ʢʘʨʜʠʦʤʠʦʮʠʪʦʚ ï ʚ 

67% ʥʘʙʣʶʜʝʥʠʡ, ʠʭ ʜʠʩʪʨʦʬʠʷ ï ʚ 60%, ʠʭ ʥʝʢʨʦʟ 

ï ʚ 90%, ʦʪʝʢ ʩʪʨʦʤʳ ï ʚ 80%, ʝʝ ʣʠʤʬʦʤʘʢʨʦ-

ʬʘʛʘʣʴʥʘʷ ʠʥʬʠʣʴʪʨʘʮʠʷ ï ʚ 97%, ʥʘʣʠʯʠʝ ʪʫʯʥʳʭ 

ʢʣʝʪʦʢ ï ʚ 33%, ʩʢʣʝʨʦʟ ʩʪʨʦʤʳ ʠ ʧʝʨʠʚʘʩʢʫʣʷʨʥʳʡ 

ʩʢʣʝʨʦʟ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ 93%, ʚʝʥʦʟʥʦʝ ʧʦʣʥʦ-

ʢʨʦʚʠʝ ï ʚ 57%, ʧʨʦʣʠʬʝʨʘʮʠʷ ʵʥʜʦʪʝʣʠʷ ʩʦʩʫʜʦʚ ï 

ʚ 63%, ʧʝʨʠʚʘʩʢʫʣʷʨʥʘʷ ʠʥʬʠʣʴʪʨʘʮʠʷ ï ʚ 40%, 

ʩʢʣʝʨʦʟ, ʛʠʘʣʠʥʦʟ ʩʦʩʫʜʦʚ ï ʚ 37%. ʇʦʜʯʝʨʢʥʝʤ, 

ʯʪʦ W ʤʠʦʢʘʨʜʘ ʜʦʩʪʦʚʝʨʥʦ ʧʨʷʤʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ W 

ʵʥʜʦʢʘʨʜʘ ʠ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ. 

ʊʦʣʴʢʦ ʩʪʝʧʝʥʴ ʜʠʩʪʨʦʬʠʠ ʢʘʨʜʠʦʤʠʦʮʠʪʦʚ ʥʝ 

ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʷ ʥʘ ʠʥʪʝʛʨʘʣʴʥʫʶ ʪʷʞʝʩʪʴ ʧʦʨʘ-

ʞʝʥʠʷ ʵʥʜʦʢʘʨʜʘ ʠ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ. ʄʝʞʜʫ ʪʝʤ, ʧʦ 

ʜʘʥʥʳʤ ʤʥʦʛʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʋʠʣʢʦʢʩʦʥʘ-ʈʘʦ, ʠʟʤʝʥʝʥʠʷ ʵʥʜʦʢʘʨʜʘ ʠ ʢʣʘʧʘʥ-

ʥʦʛʦ ʘʧʧʘʨʘʪʘ ʜʦʩʪʦʚʝʨʥʦ ʟʘʚʠʩʷʪ ʦʪ ʚʳʨʘʞʝʥʥʦʩʪʠ 

ʛʠʧʝʨʪʨʦʬʠʠ ʢʘʨʜʠʦʤʠʦʮʠʪʦʚ, ʠʭ ʥʝʢʨʦʟʘ, ʦʪʝʢʘ 

ʩʪʨʦʤʳ, ʣʠʤʬʦʤʘʢʨʦʬʘʛʘʣʴʥʦʡ ʝʝ ʠʥʬʠʣʴʪʨʘʮʠʠ, 

ʥʘʣʠʯʠʷ ʚ ʥʝʡ ʪʫʯʥʳʭ ʢʣʝʪʦʢ ʠ ʩʢʣʝʨʦʟʘ, ʘ ʪʘʢʞʝ ʦʪ 

ʚʝʥʦʟʥʦʛʦ ʧʦʣʥʦʢʨʦʚʠʷ, ʧʨʦʣʠʬʝʨʘʮʠʠ ʩʦʩʫʜʠ-

ʩʪʦʛʦ ʵʥʜʦʪʝʣʠʷ, ʧʝʨʠʚʘʩʢʫʣʷʨʥʳʭ ʠʥʬʠʣʴʪʨʘʮʠʠ ʠ 

ʩʢʣʝʨʦʟʘ, ʩʢʣʝʨʦʟʘ, ʛʠʘʣʠʥʦʟʘ ʩʦʩʫʜʦʚ. 

ʉʪʝʧʝʥʠ ʢʣʝʪʦʯʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ, ʥʝʢʨʦʟʘ ʠ 

ʩʢʣʝʨʦʟʘ ʵʥʜʦʢʘʨʜʘ ʜʦʩʪʦʚʝʨʥʦ ʚʣʠʷʶʪ ʥʘ ʪʷʞʝʩʪʴ 

ʧʦʨʘʞʝʥʠʷ ʤʳʰʮʳ ʩʝʨʜʮʘ, ʢʦʪʦʨʘʷ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ANOVA/MANOVA, ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʦʪ ʚʳʨʘʞʝʥʥʦ-

ʩʪʠ ʢʣʝʪʦʯʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ, ʧʨʦʣʠʬʝʨʘʮʠʠ ʵʥʜʦ-

ʪʝʣʠʷ, ʢʦʣʣʘʛʝʥʦʣʠʟʘ ʠ ʩʢʣʝʨʦʟʘ ʢʣʘʧʘʥʦʚ. W ʧʦʨʘ-

ʞʝʥʠʷ ʤʠʦʢʘʨʜʘ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʦʟʜʝʡ-

ʩʪʚʠʝ ʥʘ ʚʳʨʘʞʝʥʥʦʩʪʴ ʥʝʢʨʦʪʠʯʝʩʢʠʭ ʠ 

ʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʵʥʜʦʢʘʨʜʘ. ɺ ʩʚʦʶ ʦʯʝ-

ʨʝʜʴ, ʢʘʢ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʜʥʦʬʘʢʪʦʨʥʳʡ ʜʠʩʧʝʨ-

ʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ɹʨʘʫʥʘ-ʌʦʨʩʘʡʪʘ, W ʧʦʨʘʞʝʥʠʡ 

ʵʥʜʦʢʘʨʜʘ ʠ ʢʣʘʧʘʥʥʦʛʦ ʘʧʧʘʨʘʪʘ ʚʣʠʷʝʪ ʥʘ ʨʘʟʚʠ-

ʪʠʝ ʛʠʧʝʨʪʨʦʬʠʠ ʢʘʨʜʠʦʤʠʦʮʠʪʦʚ, ʣʠʤʬʦʤʘʢʨʦ-

ʬʘʛʘʣʴʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ ʩʪʨʦʤʳ, ʩʪʝʧʝʥʴ ʚʝʥʦʟ-

ʥʦʛʦ ʧʦʣʥʦʢʨʦʚʠʷ ʠ ʧʨʦʣʠʬʝʨʘʮʠʠ ʵʥʜʦʪʝʣʠʷ ʩʦʩʫ-

ʜʦʚ. 

ʅʘ ʚʳʨʘʞʝʥʥʦʩʪʴ ʢʣʝʪʦʯʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ ʵʥ-

ʜʦʢʘʨʜʘ ʦʢʘʟʳʚʘʶʪ ʜʦʩʪʦʚʝʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘʣʠ-

ʯʠʝ ʪʫʯʥʳʭ ʢʣʝʪʦʢ ʠ ʩʪʝʧʝʥʴ ʧʝʨʠʚʘʩʢʫʣʷʨʥʦʛʦ 

ʩʢʣʝʨʦʟʘ, ʥʘ ʥʝʢʨʦʪʠʟʠʨʦʚʘʥʠʝ ʵʥʜʦʢʘʨʜʘ ï ʜʠʩʪʨʦ-

ʬʠʷ ʢʘʨʜʠʦʤʠʦʮʠʪʦʚ, ʠʭ ʥʝʢʨʦʟ, ʧʝʨʠʚʘʩʢʫʣʷʨʥʳʝ 

ʠʥʬʠʣʴʪʨʘʮʠʷ ʠ ʩʢʣʝʨʦʟ, ʥʘ ʩʢʣʝʨʦʟʠʨʦʚʘʥʠʝ ʵʥʜʦ-

ʢʘʨʜʘ ï ʛʠʧʝʨʪʨʦʬʠʷ, ʜʠʩʪʨʦʬʠʷ ʠ ʥʝʢʨʦʟ ʢʘʨʜʠʦ-

ʤʠʦʮʠʪʦʚ, ʦʪʝʢ ʩʪʨʦʤʳ, ʝʝ ʣʠʤʬʦʤʘʢʨʦʬʘʛʘʣʴʥʘʷ 

ʠʥʬʠʣʴʪʨʘʮʠʷ, ʩʢʣʝʨʦʟ ʩʪʨʦʤʳ, ʧʝʨʠʚʘʩʢʫʣʷʨʥʳʡ 

ʩʢʣʝʨʦʟ ʠ ʩʢʣʝʨʦʟ ʩʦʩʫʜʦʚ, ʥʘ ʧʨʦʣʠʬʝʨʘʮʠʶ ʩʦʩʫ-

ʜʠʩʪʦʛʦ ʵʥʜʦʪʝʣʠʷ ï ʥʝʢʨʦʟ ʢʘʨʜʠʦʤʠʦʮʠʪʦʚ, ʥʘ 

ʢʦʣʣʘʛʝʥʦʣʠʟʠʩ ï ʩʢʣʝʨʦʟ ʩʪʨʦʤʳ. 

ɺʳʚʦʜʳ: 

1. ʇʦ ʜʘʥʥʳʤ ʵʭʦʢʘʨʜʠʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʵʥʜʦʢʘʨʜʠʪ ʠ ʢʣʘʧʘʥʥʳʝ ʧʦʨʘʞʝʥʠʷ ʨʘʟʚʠ-

ʚʘʶʪʩʷ ʫ Ĳ ʦʪ ʯʠʩʣʘ ʙʦʣʴʥʳʭ ʉʂɺ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʧʦʨʘʞʝʥʠʝ ʄʂ ʦʪʤʝʯʘʝʪʩʷ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ, ɸʂ ï ʫ 

ʢʘʞʜʦʛʦ ʚʪʦʨʦʛʦ ʦʙʩʣʝʜʦʚʘʥʥʦʛʦ ʠ ʊʂ ï ʫ ʢʘʞʜʦʛʦ 

ʜʝʩʷʪʦʛʦ, ʘ ʄʅ, ɸʅ ʠ ʊʅ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʩʦʦʪʥʦ-

ʰʝʥʠʠ 5:2:1. 

2. ʇʨʠ ʚʦʣʯʘʥʦʯʥʦʤ ʵʥʜʦʢʘʨʜʠʪʝ ʜʦʩʪʦʚʝʨʥʦ 

ʯʘʱʝ ʚ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʚʦʚʣʝʢʘʶʪʩʷ ʤʠʦ-

ʢʘʨʜ ʠ ʣʝʛʢʠʝ, ʯʘʱʝ ʚʦʟʥʠʢʘʶʪ ʛʠʧʝʨʪʨʦʬʠʷ ʣʝʚʦʛʦ 

ʠ ʧʨʘʚʦʛʦ ʞʝʣʫʜʦʯʢʦʚ ʩʝʨʜʮʘ, ʜʠʣʘʪʘʮʠʷ ʧʦʣʦʩʪʠ 

ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ. 

3. ʊʷʞʝʩʪʴ ʵʥʜʦʢʘʨʜʠʪʘ ʠ ʢʣʘʧʘʥʥʳʭ ʧʦʚʨʝ-

ʞʜʝʥʠʡ ʫ ʙʦʣʴʥʳʭ ʉʂɺ ʚʟʘʠʤʦʩʚʷʟʘʥʘ ʩ ʧʦʨʘʞʝ-

ʥʠʝʤ ʩʢʝʣʝʪʥʳʭ ʤʳʰʮ, ʤʠʦʢʘʨʜʘ, ʧʝʨʠʢʘʨʜʘ, ʣʝʛ-

ʢʠʭ, ʧʣʝʚʨʳ, ʧʝʯʝʥʠ ʠ ʧʦʯʝʢ, ʦʧʨʝʜʝʣʷʷ ʧʦʷʚʣʝʥʠʝ 

ʵʢʩʪʨʘʩʠʩʪʦʣʠʯʝʩʢʦʡ ʘʨʠʪʤʠʠ ʠ ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝ-

ʨʦʚ ʢʘʤʝʨ ʩʝʨʜʮʘ, ʢʦʨʨʝʣʠʨʫʷ ʩ ʪʦʣʱʠʥʦʶ ʤʝʞʞʝ-

ʣʫʜʦʯʢʦʚʦʡ ʧʝʨʝʛʦʨʦʜʢʠ, ʟʘʜʥʝʡ ʩʪʝʥʢʠ ʣʝʚʦʛʦ ʞʝ-

ʣʫʜʦʯʢʘ ʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʚ 

ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ. 

4. ʋ ʞʠʚʦʪʥʳʭ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʤʦʜʝʣʴʶ 

ʉʂɺ ʧʦʨʘʞʝʥʠʝ ʵʥʜʦʢʘʨʜʘ ʠ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ 

ʥʘʙʣʶʜʘʝʪʩʷ ʫ 80% ʦʪ ʯʠʩʣʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʢʨʳʩ. 

5. ɺ 23% ʩʣʫʯʘʝʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʉʂɺ ʦʙ-

ʥʘʨʫʞʠʚʘʝʪʩʷ ʢʣʝʪʦʯʥʘʷ ʠʥʬʠʣʴʪʨʘʮʠʷ ʵʥʜʦʢʘʨʜʘ, 

ʚ 7% ï ʝʛʦ ʥʝʢʨʦʟ, ʚ 63% ï ʝʛʦ ʩʢʣʝʨʦʟ, ʚ 43% ï ʢʣʝ-

ʪʦʯʥʘʷ ʠʥʬʠʣʴʪʨʘʮʠʷ ʢʣʘʧʘʥʥʦʚ, ʚ 27% ï ʧʨʦʣʠʬʝ-

ʨʘʮʠʷ ʠʭ ʵʥʜʦʪʝʣʠʷ, ʚ 30% ï ʠʭ ʢʦʣʣʘʛʝʥʦʣʠʟ, ʚ 53% 

ï ʩʢʣʝʨʦʟ. 

6. ɺʳʨʘʞʝʥʥʦʩʪʴ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ 

ʩʦ ʩʪʦʨʦʥʳ ʵʥʜʦʢʘʨʜʘ ʠ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ ʫ ʢʨʳʩ ʩ 

ʤʦʜʝʣʴʶ ʉʂɺ ʚʟʘʠʤʦʩʚʷʟʘʥʘ ʩʦ ʩʪʝʧʝʥʴʶ ʠʟʤʝʥʝ-

ʥʠʡ ʦʪʜʝʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʤʠʦʢʘʨʜʘ ʠ ʩʦʩʫʜʦʚ, ʦʧʨʝ-

ʜʝʣʷʝʪ ʚʳʨʘʞʝʥʥʦʩʪʴ ʛʠʧʝʨʪʨʦʬʠʠ ʢʘʨʜʠʦʤʠʦʮʠ-

ʪʦʚ, ʣʠʤʬʦʤʘʢʨʦʬʘʛʘʣʴʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ ʩʪʨʦʤʳ, 

ʚʝʥʦʟʥʦʛʦ ʧʦʣʥʦʢʨʦʚʠʷ ʠ ʧʨʦʣʠʬʝʨʘʮʠʠ ʩʦʩʫʜʠ-

ʩʪʦʛʦ ʵʥʜʦʪʝʣʠʷ. 
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ɸʥʦʪʘʮʽʷ 
ɺ ʨʦʙʦʪʽ ʦʙˇʨʫʥʪʦʚʘʥʦ ʘʢʪʫʘʣʴʥʽʩʪʴ ʟʘʜʘʯʽ ʚʽʜʥʦʚʣʝʥʥʷ ʢʦʤʫʥʽʢʘʪʠʚʥʦʾ ʬʫʥʢʮʽʾ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʦʧʨʘʮʶʚʘʥʥʷ ʙʽʦʩʠʛʥʘʣʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ ʥʘʷʚʥʽʩʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʛʦʣʦʩʦʚʠʤ ʩʠʛʥʘʣʦʤ ʪʘ 

ʩʠʥʭʨʦʥʥʦ ʟʘʨʝʻʩʪʨʦʚʘʥʠʤ ʝʣʝʢʪʨʦʤʽʦʛʨʘʬʽʯʥʠʤ ʩʠʛʥʘʣʦʤ ʛʦʣʦʩʦʚʠʭ ʩʢʣʘʜʦʢ, ʯʠʤ ʧʽʜʪʚʝʨʜʞʝʥʦ ʤʦʞ-

ʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ ʥʝʡʨʦʭʨʦʥʘʢʩʠʯʥʦʾ ʪʝʦʨʽʾ ʬʦʥʘʮʽʾ. 

Abstract 

In the paper the relevance of the task of human communicative function restoring by the results of biosignals 

processing is substantiated. The existence of a functional connection between a voice signal and a synchronously 

registered electromigraphic signal of vocal folds is established, which confirms the possibility of application for 

solving the problem of neurochronous phonation theory. 
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ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɺʘʞʣʠʚʠʤ ʚ ʦʙʣʘʩʪʽ 

ʨʝʘʙʽʣʽʪʘʮʽʡʥʦʾ ʤʝʜʠʮʠʥʠ  ̒ʚʽʜʥʦʚʣʝʥʥʷ ʢʦʤʫʥʽʢʘ-

ʪʠʚʥʦʾ ʬʫʥʢʮʽʾ ʤʦʚʠ, ̫ ʢ ʥʘʡʚʘʞʣʠʚʽʰʦʛʦ ʟʘʩʦʙʫ ʦʙ-

ʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ ʤʽʞ ʣʶʜʴʤʠ. ʎ  ̫ʬʫʥʢʮʽʷ ʤʦʚʠ ʚ 

ʧʦʚʥʽʡ ʤʽʨʽ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʘ ʚʠʢʣʶʯʥʦ ʫ 

ʚʠʧʘʜʢʫ ʧʦʚʥʦʮʽʥʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʮʝʥʪʨʘʣʴ-

ʥʦʾ ʪʘ ʧʝʨʠʬʝʨʠʯʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, ʩʠʩʪʝʤʠ ʜʠ-

ʭʘʥʥʷ ̔  ʦʨʛʘʥʽʚ ʛʦʣʦʩʦʚʦʛʦ ʘʧʘʨʘʪʫ. ʆʜʥʘʢ, ɦ ʦʨʽʯʥʦ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʣʶʜʝʡ ʽʟ ʦʙʤʝ-

ʞʝʥʦʶ ʘʙʦ ʚʪʨʘʯʝʥʦʶ ʢʦʤʫʥʽʢʘʪʠʚʥʦʶ ʬʫʥʢʮʽʻʶ, 

ʟʦʢʨʝʤʘ ʯʝʨʝʟ ʟʘʭʚʦʨʶʚʘʥʥʷ ʯʠ ʪʨʘʚʤʠ ʟʘʟʥʘʯʝʥʠʭ 

ʩʠʩʪʝʤ ʪʘ ʦʨʛʘʥʽʚ [3,4]. ɺʽʜʧʦʚʽʜʥʦ, ʚʘʞʣʠʚʠʤ  ̒ʟʘ-

ʚʜʘʥʥʷ ʧʦʰʫʢʫ ʰʣʷʭʽʚ ʚʽʜʥʦʚʣʝʥʥʷ ʚʪʨʘʯʝʥʦʾ ʘʙʦ 

ʢʦʤʧʝʥʩʘʮʽʾ ʧʦʨʫʰʝʥʦʾ ʢʦʤʫʥʽʢʘʪʠʚʥʦʾ ʬʫʥʢʮʽʾ 

ʤʦʚʠ.  

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ɺ ʦʙʣʘʩʪʽ ʜʽʘʛʥʦ-

ʩʪʠʯʥʦʾ ʪʘ ʨʝʘʙʽʣʽʪʘʮʽʡʥʦʾ ʤʝʜʠʮʠʥʠ ʩʴʦʛʦʜʥʽ ʟʘ-

ʩʪʦʩʦʚʫʶʪʴ ʦʧʦʩʝʨʝʜʢʦʚʘʥʽ ʤʝʪʦʜʠ, ʱʦ ʩʪʚʦʨʶ-

ʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʩʠʩʪʝʤʥʦ-ʩʠˇʥʘʣʴʥʦʾ ʢʦʥʮʝʧʮʽʾ, 

ʟʛʽʜʥʦ ʟ ʧʦʣʦʞʝʥʥʷʤʠ ʷʢʦʾ ʦʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ 

ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʨʦʙʦʪʫ ʦʨʛʘʥʽʚ ʪʘ ʩʠʩʪʝʤ  ̒ʙʽʦʩʠʛ-

ʥʘʣʠ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʰʪʫʯʥʦ ʚʠʢʣʠʢʘʥʠʤʠ ʘʙʦ 

ʩʧʦʥʪʘʥʥʦ ʚʠʧʨʦʤʽʥʶʚʘʪʠʩʷ ʚ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʮʠʭ 

ʦʨʛʘʥʽʚ ʯʠ ʩʠʩʪʝʤ [1]. ɺ ʧʨʘʮʷʭ [2,6] ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʤʝʪʦʜ ʚʽʜʥʦʚʣʝʥʥʷ ʚʪʨʘʯʝʥʦʾ ʘʙʦ ʢʦʤʧʝʥʩʘʮʽʾ ʧʦʨʫ-

ʰʝʥʦʾ ʢʦʤʫʥʽʢʘʪʠʚʥʦʾ ʬʫʥʢʮʽʾ, ̫ ʢʠʡ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʚʽʜʙʦʨʽ ʪʘ ʦʧʨʘʮʶʚʘʥʥʽ ʜʚʦʭ ʛʨʫʧ ʙʽʦʩʠʛʥʘʣʽʚ, ʘ 

ʩʘʤʝ: ʝʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʬʽʯʥʠʭ ʩʠʛʥʘʣʽʚ, ʱʦ 

ʚʽʜʽʙʨʘʥʽ ʟ ʧʦʚʝʨʭʥʽ ʛʦʣʦʚʠ ʧʘʮʽʻʥʪʽʚ ʧʦʙʣʠʟʫ ʤʦʚ-

ʥʠʭ ʮʝʥʪʨʽʚ, ʪʘ ʝʣʝʢʪʨʦʤʽʦʛʨʘʬʽʯʥʠʭ (ɽʄɻ) ʩʠʛ-

ʥʘʣʽʚ, ʚʽʜʽʙʨʘʥʠʭ ʟ ʧʦʚʝʨʭʥʽ ʰʠʾ ʧʦʙʣʠʟʫ ʛʦʣʦʩʦʚʠʭ 

ʩʢʣʘʜʦʢ. ɼʦʮʽʣʴʥʽʩʪʴ ʚʽʜʙʦʨʫ ʪʘ ʦʧʨʘʮʶʚʘʥʥʷ ʧʝʨ-

ʰʦʾ ʛʨʫʧʠ ʙʽʦʩʠʛʥʘʣʽʚ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʚ ʾʭ 

ʩʪʨʫʢʪʫʨʽ ʧʦʚʠʥʥʽ ʤʽʩʪʠʪʠʩʴ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʬʦʨ-

ʤʫʚʘʥʥʷ ʪʘ ʧʦʰʠʨʝʥʥʷ ʛʨʫʧ ʥʝʨʚʦʚʠʭ ʽʤʧʫʣʴʩʽʚ, ʟ 

ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʤʦʚʥʽ ʮʝʥʪʨʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

(ʮʝʥʪʨ ɹʨʦʢʘ, ɺʝʨʥʽʢʝ ʪʘ ʘʩʦʮʽʘʪʠʚʥʠʡ ʮʝʥʪʨ) 

ʟʜʽʡʩʥʶʶʪʴ ʢʝʨʫʚʘʥʥʷ ʨʦʙʦʪʦʶ ʦʨʛʘʥʽʚ ʛʦʣʦʩʦʚʦʛʦ 

ʘʧʘʨʘʪʫ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʢʦʤʫʥʽʢʘʪʠʚʥʦʾ ʬʫʥʢʮʽʾ. ɼʦ-

ʮʽʣʴʥʽʩʪʴ ʚʽʜʙʦʨʫ ʪʘ ʦʧʨʘʮʶʚʘʥʥʷ ʛʨʫʧʠ ɽʄɻ ʩʠʛ-

ʥʘʣʽʚ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʦʣʦʞʝʥʥʷʭ ʪʘʢ ʟʚʘʥʦʾ ʥʝʡʨʦ-

ʭʨʦʥʘʢʩʠʯʥʦʾ ʪʝʦʨʽʾ ʬʦʥʘʮʽʾ ʬʨʘʥʮʫʟʴʢʦʛʦ ʚʯʝʥʦʛʦ 

ʈʘʫʣʷ ʖʩʩʦʥʘ [5], ʷʢʘ ʦʧʠʩʫʻ ʧʨʦʮʝʩ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʛʦʣʦʩʦʚʠʭ ʩʢʣʘʜʦʢ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ 

ʮʽʻʾ ʪʝʦʨʽʾ ʛʦʣʦʩʦʚʽ ʩʢʣʘʜʢʠ ʢʦʣʠʚʘʶʪʴʩʷ ʥʝ ʧʘ-

ʩʠʚʥʦ ʧʽʜ ʜʽʻʶ ʪʫʨʙʫʣʝʥʪʥʦʛʦ ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ, ʱʦ 

ʥʘʛʥʽʪʘʻʪʴʩʷ ʣʝʛʝʥʷʤʠ (ʤʽʦʝʣʘʩʪʠʯʥʘ ʪʝʦʨʽʷ), ʘ ʘʢ-

ʪʠʚʥʦ, ʚʥʘʩʣʽʜʦʢ ʩʢʦʨʦʯʝʥʴ ʤô̫ ʟʽʚ, ʷʢʽ ʥʘʪʷʛʫʶʪʴ  ̔

ʨʦʟʩʣʘʙʣʶʶʪʴ ʝʣʘʩʪʠʯʥʽ ʛʦʣʦʩʦʚʽ ʩʢʣʘʜʢʠ. ʇʨʠ 

ʮʴʦʤʫ ʯʘʩʪʦʪʘ ʩʢʦʨʦʯʝʥʴ ʮʠʭ ʤôʷʟʽʚ ʩʧʽʚʧʘʜʘʻ ʟ ʯʘ-

ʩʪʦʪʦʶ ʦʩʥʦʚʥʦʛʦ ʪʦʥʫ ʧʨʦʜʫʢʦʚʘʥʦʛʦ ʛʦʣʦʩʦʚʦʛʦ 

ʩʠʛʥʘʣʫ. ʉʢʦʨʦʯʝʥʥʷ ʤôʷʟʽʚ ʫ ʮʴʦʤʫ ʧʨʦʮʝʩʽ ʚʽʜʙʫ-

ʚʘʻʪʴʩʷ ʧʽʜ ʜʽʻʶ ʥʝʨʚʦʚʠʭ ʽʤʧʫʣʴʩʽʚ, ʷʢʽ ʥʘʜʭʦʜʷʪʴ 

ʟ ʤʦʚʥʠʭ ʮʝʥʪʨʽʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. ʅʝʡʨʦʭʨʦʥʘʢ-

ʩʠʯʥʘ ʪʝʦʨʽʷ ʟʥʘʡʰʣʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʧʽʜʪʚʝʨ-

ʜʞʝʥʥʷ ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ ʈʘʫʣʷ ʖʩʩʦʥʘ [5], ʦʜʥʘʢ ʨʝ-

ʟʫʣʴʪʘʪʠ ʥʘʩʪʫʧʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽʥʰʠʭ ʚʯʝʥʠʭ ʙʫʣʠ 

ʩʫʧʝʨʝʯʣʠʚʠʤʠ ʽ ʮʷ ʪʝʦʨʽʷ ʥʝ ʟʘʟʥʘʣʘ ʨʦʟʚʠʪʢʫ. 

ʅʘʪʦʤʽʩʪʴ, ʩʴʦʛʦʜʥʽ ʧʨʘʢʪʠʯʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʝʦ-

ʨʽʾ ʧʨʦʮʝʩʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʛʦʣʦʩʦʚʠʭ ʩʢʣʘʜʦʢ, ʷʢʽ 

ʻ ʯʘʩʪʢʦʚʠʤʠ ʚʠʧʘʜʢʘʤʠ ʘʙʦ ʧʦʻʜʥʘʥʥʷʤʠ ʤʽʦʝʣʘ-

ʩʪʠʯʥʦʾ ʥʘ ʥʝʡʨʦʭʨʦʥʘʢʩʠʯʥʦʾ ʪʝʦʨʽʾ ʛʦʣʦʩʦʪʚʦ-

ʨʝʥʥʷ.  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʣʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʤʝʪʦʜʫ 

ʚʽʜʥʦʚʣʝʥʥʷ ʢʦʤʫʥʽʢʘʪʠʚʥʦʾ ʬʫʥʢʮʽʾ ʤʦʚʠ, ʱʦ ʟʘ-

ʧʨʦʧʦʥʦʚʘʥʠʡ ʚ ʧʨʘʮʷʭ [2,6] ʥʝʦʙʭʽʜʥʦ ʧʽʜʪʚʝʨʜʠʪʠ 

ʬʘʢʪ ʥʘʷʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʛʦʣʦ-

ʩʦʚʠʤ ʩʠʛʥʘʣʦʤ ʪʘ ʩʠʥʭʨʦʥʥʦ ʚʽʜʽʙʨʘʥʠʤ ʟ ʧʦ-

ʚʝʨʭʥʽ ʰʠʾ ɽʄɻ ʩʠʛʥʘʣʦʤ; ʚ ʩʪʨʫʢʪʫʨʽ ʦʩʪʘʥʥʴʦʛʦ 

ʧʦʚʠʥʥʽ ʧʨʦʷʚʣʷʪʠʩʴ ʦʟʥʘʢʠ ʥʝʨʚʦʚʠʭ ʽʤʧʫʣʴʩʽʚ 

ʟʙʫʜʞʝʥʥʷ ʛʦʣʦʩʦʚʠʭ ʩʢʣʘʜʦʢ, ʯʘʩʪʦʪʘ ʩʣʽʜʫʚʘʥʥʷ 

ʪʘʢʠʭ ʽʤʧʫʣʴʩʽʚ ʧʦʚʠʥʥʘ ʩʧʽʚʧʘʜʘʪʠ ʟ ʯʘʩʪʦʪʦʶ ʦʩ-

ʥʦʚʥʦʛʦ ʪʦʥʫ ʛʦʣʦʩʦʚʦʛʦ ʩʠʛʥʘʣʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ 

ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʝʡʨʦʭʨʦʥʘʢʩʠʯʥʦʾ ʪʝʦʨʽʾ 

ʬʦʥʘʮʽʾ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʚʽʜʙʽʨ ʜʚʦʭ ʛʨʫʧ ʙʽʦʩʠʛ-

ʥʘʣʽʚ, ʘ ʩʘʤʝ: ʛʦʣʦʩʦʚʠʭ ʩʠʛʥʘʣʽʚ ʪʘ ɽʄɻ ʩʠʛʥʘʣʽʚ, 

ʱʦ ʚʽʜʙʠʨʘʣʠʩʴ ʟ ʧʦʚʝʨʭʥʽ ʰʠʾ ʧʦʙʣʠʟʫ ʛʦʣʦʩʦʚʠʭ 

ʩʢʣʘʜʦʢ. ɺʽʜʙʽʨ ʦʙʦʭ ʛʨʫʧ ʙʽʦʩʠʛʥʘʣʽʚ ʧʨʦʚʦʜʠʚʩʷ 

ʩʠʥʭʨʦʥʥʦ (ʦʜʥʦʯʘʩʥʦ) ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʣʠ-

ʚʦʩʪʽ ʧʦʨʽʚʥʷʥʥʷ ʾʭ ʤʽʞ ʩʦʚʦʶ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʬʘʢʪʫ ʥʘʷʚʥʦʩʪʽ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ ʮʠʤʠ ʙʽʦʩʠʛʥʘ-

ʣʘʤʠ ʥʘ ʜʽʣʷʥʢʘʭ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʥʘʷʚʥʽʩʪʴ ʛʦ-

ʣʦʩʦʚʠʭ ʩʠʛʥʘʣʽʚ. ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʧʨʦʮʝʩʫ 

ʚʽʜʙʦʨʫ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1.  

 
ʈʠʩ. 1. ɺʽʜʙʽʨ ɽʄɻ ʪʘ ʛʦʣʦʩʦʚʠʭ ʩʠʛʥʘʣʽʚ 
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ɺ ʭʦʜʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʽʜʜʦʩʣʽʜʥʘ ʦʩʦʙʘ 

ʧʝʨʽʦʜʠʯʥʦ ʚʠʤʦʚʣʷʣʘ ʚʛʦʣʦʩ ʦʜʠʥ ʛʦʣʦʩʦʚʠʡ ʩʠʛ-

ʥʘʣ ï ʟʚʫʢ [ʘ] ʟ ʥʝʚʝʣʠʢʠʤʠ ʽʥʪʝʨʚʘʣʘʤʠ ʯʘʩʫ ʤʽʞ 

ʚʠʤʦʚʣʷʥʥʷʤ. ɺʽʜʙʽʨ ɽʄɻ ʩʠʛʥʘʣʽʚ ʧʨʦʚʦʜʠʚʩʷ ʟ 

ʜʦʧʦʤʦʛʦʶ ʦʜʥʦʨʘʟʦʚʠʭ ɽʄɻ ʝʣʝʢʪʨʦʜʽʚ ʪʘ ʙʣʦʢʘ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʽʜʩʠʣʝʥʥʷ, ʷʢʠʡ ʚʠʢʦʥʘʥʠʡ ʥʘ ʜʚʦʭ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʧʽʜʩʠʣʶʚʘʯʘʭ AD620 (ʩʭʝʤʘ 

ʚʢʣʶʯʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʧʽʜʩʠʣʶʚʘʯʽʚ ʙʫʜʘ 

ʟʘʧʦʟʠʯʝʥʘ ʽʟ ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʥʘ ʮʽ ʝʣʝʢʪʨʦ-

ʨʘʜʽʦʝʣʝʤʝʥʪʠ), ʤʽʞ ʷʢʠʤʠ ʙʫʣʦ ʨʝʘʣʽʟʦʚʘʥʦ ʬʽʣʴʪʨ 

ʚʠʩʦʢʠʭ ʯʘʩʪʦʪ ʽʟ ʯʘʩʪʦʪʦʶ ʟʨʽʟʫ 0,3 ɻʮ. ʂʦʝʬʽʮʽʻʥʪ 

ʧʽʜʩʠʣʝʥʥʷ ʙʣʦʢʘ ʩʪʘʥʦʚʠʚ 2000. ɿ ʚʠʭʦʜʫ ʙʣʦʢʘ ʧʦ-

ʧʝʨʝʜʥʴʦʛʦ ʧʽʜʩʠʣʝʥʥʷ ʢʦʨʠʩʥʠʡ ʩʠʛʥʘʣ ʧʦʜʘʚʘʚʩʷ 

ʥʘ ʦʜʠʥ ʽʟ ʚʭʦʜʽʚ ʟʚʫʢʦʚʦʾ ʢʘʨʪʢʠ ʧʝʨʩʦʥʘʣʴʥʦʛʦ 

ʢʦʤʧôʶʪʝʨʘ. ʅʘ ʽʥʰʠʡ ʚʭʽʜ ʧʦʜʘʚʘʚʩʷ ʩʠʛʥʘʣ ʽʟ 

ʤʽʢʨʦʬʦʥʘ. ɼʣʷ ʚʣʘʩʥʝ ʟʘʧʠʩʫ ʟʘʟʥʘʯʝʥʠʭ ʙʽʦʩʠʛ-

ʥʘʣʽʚ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʧʨʦʛʨʘʤʥʠʡ ʧʘʢʝʪ Adobe 

Audition, ʱʦ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʠʥʭʨʦʥʥʦʛʦ ʟʘʧʠʩʫ 

ʙʘʛʘʪʴʦʭ ʩʠʛʥʘʣʽʚ. ʏʘʩʪʦʪʘ ʜʠʩʢʨʝʪʠʟʘʮʽʾ ʩʪʘʥʦʚʠʣʘ 

44,1 ʢɻʮ, ʨʦʟʨʷʜʥʽʩʪʴ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʛʦ ʧʝʨʝʪʚʦ-

ʨʶʚʘʯʘ ʟʚʫʢʦʚʦʾ ʢʘʨʪʢʠ ï 16 ʙʽʪ. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ 

ʩʧʦʩʽʙ ʨʝʻʩʪʨʘʮʽʾ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʚ ʩʪʨʫʢʪʫʨʽ 

ɽʄɻ ʩʠʛʥʘʣʽʚ ʧʦʚʠʥʥʽ ʧʨʦʷʚʣʷʪʠʩʴ ʦʟʥʘʢʠ ʦʩʥʦʚ-

ʥʦʛʦ ʪʦʥʫ ʛʦʣʦʩʦʚʦʛʦ ʩʠʛʥʘʣʫ, ʯʘʩʪʦʪʘ ʷʢʦʛʦ ʤʦʞʝ 

ʟʥʘʭʦʜʠʪʠʩʴ ʚ ʜʽʘʧʘʟʦʥʽ 80-450 ɻʮ, ʪʘ ʤʦʞʝ ʙʫʪʠ ʟʘ-

ʨʝʻʩʪʨʦʚʘʥʘ ʟ ʜʦʧʦʤʦʛʦʶ ʟʚʫʢʦʚʦʾ ʢʘʨʪʢʠ ʧʝʨʩʦ-

ʥʘʣʴʥʦʛʦ ʢʦʤʧôʶʪʝʨʘ. ʅʘʩʪʫʧʥʝ ʦʧʨʘʮʶʚʘʥʥʷ ʩʠʛ-

ʥʘʣʽʚ ʧʨʦʚʦʜʠʣʦʩʴ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʝʨʝʜʦʚʠʱʘ 

Matlab. 

ʇʨʠʢʣʘʜ ʨʝʻʩʪʨʦʛʨʘʤʠ ʛʦʣʦʩʦʚʦʛʦ ʩʠʛʥʘʣʫ [ʘ] 

ʪʘ ɽʄɻ ʩʠʛʥʘʣʫ, ʱʦ ʙʫʣʠ ʩʠʥʭʨʦʥʥʦ ʟʘʧʠʩʘʥʽ ʟ ʜʦ-

ʧʦʤʦʛʦʶ ʦʧʠʩʘʥʦʛʦ ʚʠʱʝ ʙʣʦʢʫ, ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 2. 

ɺ ʩʪʨʫʢʪʫʨʽ ɽʄɻ ʩʠʛʥʘʣʽʚ ʯʽʪʢʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʧʫʣʴ-

ʩʘʮʽʷ ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥ, ʱʦ ʻ ʘʨʪʝʬʘʢʪʦʤ, ʷʢʠʡ ʥʘ 

ʥʘʩʪʫʧʥʠʭ ʝʪʘʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʚʠʥʝʥ ʙʫʪʠ ʫʩʫʥʝ-

ʥʠʡ.  

ɿ ʨʠʩ. 2, ʯʝʨʝʟ ʥʠʟʴʢʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʠʛ-

ʥʘʣ/ʰʫʤ ʚʘʞʢʦ ʚʽʟʫʘʣʴʥʦ ʚʩʪʘʥʦʚʠʪʠ ʬʘʢʪ ʥʘʷʚ-

ʥʦʩʪʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ɽʄɻ ʪʘ ʛʦʣʦʩʦ-

ʚʠʤ ʩʠʛʥʘʣʦʤ (ʱʦ ʜʝʢʣʘʨʫʻʪʴʩʷ ʧʦʣʦʞʝʥʥʷʤʠ 

ʥʝʡʨʦʭʨʦʥʘʢʩʠʯʥʦʾ ʪʝʦʨʽʾ ʬʦʥʘʮʽʾ). ʇʨʠ ʥʘʷʚʥʦʩʪʽ 

ʪʘʢʦʛʦ ʟʚôʷʟʢʫ ʚ ʩʪʨʫʢʪʫʨʽ ɽʄɻ ʩʠʛʥʘʣʽʚ ʧʦʚʠʥʥʽ 

ʚʠʜʽʣʷʪʠʩʴ ʩʢʣʘʜʦʚʽ ʥʘ ʯʘʩʪʦʪʘʭ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʯʘʩʪʦʪʽ ʦʩʥʦʚʥʦʛʦ ʪʦʥʫ ʛʦʣʦʩʦʚʦʛʦ ʩʠʛʥʘʣʫ. ɼʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʟʥʘʯʝʥʥʷ ʯʘʩʪʦʪʠ ʦʩʥʦʚʥʦʛʦ ʪʦʥʫ ʛʦʣʦ-

ʩʦʚʦʛʦ ʩʠʛʥʘʣʫ ʙʫʣʦ ʦʙʯʠʩʣʝʥʦ ʦʮʽʥʢʠ ʘʤʧʣʽʪʫʜ-

ʥʦʛʦ ʩʧʝʢʪʨʫ ʦʩʪʘʥʥʴʦʛʦ, ʱʦ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 3. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʘʢʫʩʪʠʯʥʦʾ ʪʝʦʨʽʾ ʛʦʣʦʩʦʪʚʦʨʝʥʥʷ ʪʘ 

ʤʝʪʦʜʫ ʬʦʨʤʘʥʪʥʦʛʦ ʘʥʘʣʽʟʫ, ʯʘʩʪʦʪʘ ʨʦʟʤʽʱʝʥʥʷ 

ʧʝʨʰʦʛʦ ʤʘʢʩʠʤʫʤʫ (ʬʦʨʤʘʥʪʠ) ʚ ʘʤʧʣʽʪʫʜʥʦʤʫ 

ʩʧʝʢʪʨʽ ʛʦʣʦʩʦʚʦʛʦ ʩʠʛʥʘʣʫ ʚʽʜʧʦʚʽʜʘʻ ʯʘʩʪʦʪʽ ʦʩ-

ʥʦʚʥʦʛʦ ʪʦʥʫ. ɺ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʚʦʥʘ ʩʪʘʥʦʚʠʪʴ 

127 ɻʮ.

 

 
ʈʠʩ. 2. ʈʝʻʩʪʨʦʛʨʘʤʠ ʛʦʣʦʩʦʚʦʛʦ ʩʠʛʥʘʣʫ [ʘ] (ʚʝʨʭʥʽʡ ʨʠʩʫʥʦʢ) ʪʘ ɽʄɻ ʩʠʛʥʘʣʫ (ʥʠʞʥʽʡ ʨʠʩʫʥʦʢ), 

ʩʠʥʭʨʦʥʥʦ ʟʘʧʠʩʘʥʽ ʟ ʜʦʧʦʤʦʛʦʶ ʦʧʠʩʘʥʦʛʦ ʚʠʱʝ ʙʣʦʢʫ ʚʽʜʙʦʨʫ 

 
ʘ)                                                           ʙ) 

ʈʠʩ. 3. ɺʠʙʽʨʢʘ ʟ ʨʝʻʩʪʨʦʛʨʘʤʠ ʛʦʣʦʩʦʚʦʛʦ ʩʠʛʥʘʣʫ (ʘ) ʪʘ ʦʮʽʥʢʠ ʾʾ ʘʤʧʣʽʪʫʜʥʦʛʦ ʩʧʝʢʪʨʫ (ʙ) 

 


