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Gromova N. Yu. 

Tver state technical University 

Tyulin V.A.  

Tver State Agricultural Academy 

 

ɸʥʥʦʪʘʮʠʷ  
ʇʦʩʚʷʱʝʥʘ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʶ ʪʝʭʥʦʛʝʥʥʳʭ ʧʦʯʚ ʛʦʨʦʜʘ ʊʚʝʨʠ, ʠʩʩʣʝʜʦʚʘʥʠʶ ʬʘʢʪʦʨʦʚ ʧʦʚʳʰʝʥʠʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦʯʚ ʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʦʣʦʛʠʠ ʨʝʢʫʣʴʪʘʚʘʮʠʠ ʪʝʭʥʦʛʝʥʥʳʭ ʧʦʯʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʫʤʠ-

ʬʠʮʠʨʦʚʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʘʛʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʬʠʪʦʮʝʥʦʟʦʚ. 

Abstract 
It is devoted to biotesting of technogenic soils of the city of Tver, research of factors of increase of soil 

productivity and development of methodology of recultivation of technogenic soils with the use of humified prod-

ucts and agroenergetic phytocenoses. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʝ, ʛʫʤʠʬʠʢʘʮʠʷ ʧʦʯʚ, ʤʦʥʠʪʦʨʠʥʛ ʣʫʛʦʚʳʭ ʪʨʘʚ, ʨʝʢʫʣʴʪʠʚʘʮʠʷ. 

Keywords: Biotesting, soil humification, meadow grass monitoring, reclamation. 

 

ʆʜʥʠʤ ʠʟ ʧʫʪʝʡ ʨʝʰʝʥʠʷ ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʙʣʝʤ 

ʙʠʦʩʬʝʨʳ, ʪʝʭʥʦʩʬʝʨʳ, ʘʛʨʦʩʬʝʨʳ ʷʚʣʷʝʪʩʷ ʧʦʚʳ-

ʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʯʚ ʢʘʢ ʧʨʦʜʫ-

ʮʝʥʪʘ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʧʠʱʝʚʳʭ, ʪʝʭʥʠʯʝʩʢʠʭ, 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ. ʇʨʠʦʨʠʪʝʪʥʳʤ ʧʦʢʘʟʘ-

ʪʝʣʝʤ ʢʘʯʝʩʪʚʘ ʧʦʯʚ ʷʚʣʷʝʪʩʷ ʝʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦ-

ʪʝʥʮʠʘʣ, ʢʦʪʦʨʳʡ ʚʦʟʦʙʥʦʚʣʷʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 

10é100 ʪʳʩ. ʣʝʪ. ʃʠʤʠʪʠʨʫʶʱʠʤ ʬʘʢʪʦʨʦʤ ʚʦʟʦʙ-

ʥʦʚʣʝʥʠʷ ʵʥʝʨʛʝʪʠʢʠ ʧʦʯʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʟʝʤ-

ʣʝʜʝʣʠʷ, ʷʚʣʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ.  

ʄʦʥʠʪʦʨʠʥʛ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʈʦʩʩʠʠ (78 

ʤʣʥ. ʛʘ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʝ ʧʦʯʚʳ. 

ʄʘʩʩʠʚ ʯʝʨʥʦʟʝʤʥʳʭ ʧʦʯʚ ʜʦʩʪʠʛʘʝʪ 1,53 ʤʣʥ. ʢʤ2, 

ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 48% ʦʪ ʤʠʨʦʚʦʡ ʧʣʦʱʘʜʠ ʯʝʨʥʦʟʝʤ-

ʥʳʭ ʧʦʯʚ. ɼʣʠʪʝʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʝʥʩʠʚʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ (ʭʠʤʠʟʘʮʠʷ, ʤʝʭʘʥʠʟʘʮʠʷ, ʤʝʣʠʦʨʘʮʠʷ 

ʠ ʜʨʫʛʠʝ) ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʤ ʢʦʤʧʣʝʢʩʦʤ, ʥʘʨʫ-

ʰʠʣʦ ʤʝʭʘʥʠʟʤ ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʪʨʘʥʩʬʦʨʤʘ-

ʮʠʠ, ʘʢʢʫʤʫʣʷʮʠʠ, ʤʠʛʨʘʮʠʠ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʠ ʧʨʠʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʧʦʚʳʰʝ-

ʥʠʶ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʪʦʠʤʦʩʪʠ ʧʦʣʫʯʘʝʤʦʡ ʧʨʦ-

ʜʫʢʮʠʠ. 

ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʢʦʥʮʝʧʮʠʠ ʛʫʤʫʩʦʦʙʨʘʟʦʚʘʧʠʷ 

ʦʩʥʦʚʘʥʳ ʥʘ ʛʠʧʦʪʝʟʝ ʩʠʥʪʝʟʘ ʠ ʙʠʦʩʠʥʪʝʟʘ ʛʫʤʫʩʦ-

ʚʳʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʝ. ʆʩʦʙʫʶ ʨʦʣʴ ʦʪʚʦʜʷʪ ʬʘʢʪʦ-

ʨʘʤ, ʘʢʪʠʚʠʟʠʨʫʶʱʠʭ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦʯʚʝʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʛʫʤʫʩʦʦʙʨʘʟʦʚʘ-

ʥʠʷ ʚ ʘʛʨʦʵʢʦʩʠʩʪʝʤʘʭ ʨʝʛʫʣʠʨʫʝʪʩʷ ʜʠʥʘʤʠʢʦʡ ʠ 

ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʧʦʯʚʫ ʦʨʛʘ-

ʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ (ʥʘʜʟʝʤʥʦʡ ʤʘʩʩʦʡ, ʧʦʜʟʝʤʥʦʡ 

ʤʘʩʩʦʡ), ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʧʦʯʚʳ ʠ ʘʜ-

ʩʦʨʙʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʝʝ ʤʠʥʝʨʘʣʴʥʦʡ ʩʦ-

ʩʪʘʚʣʷʶʱʝʡ. ʆʩʪʘʪʢʠ ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

ʙʦʛʘʪʳ ʙʝʣʢʘʤʠ, ʫʛʣʝʚʦʜʘʤʠ ʠ ʟʦʣʴʥʳʤʠ ʵʣʝʤʝʥ-

ʪʘʤʠ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʠʭ ʧʦʧʘʜʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʚ ʧʦʯʚʫ ʚ ʚʠʜʝ ʢʦʨʥʝʡ, ʠʭ ʨʘʟʣʦʞʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ 

ʧʨʠ ʪʝʩʥʦʤ ʢʦʥʪʘʢʪʝ ʩ ʧʦʯʚʝʥʥʳʤʠ ʯʘʩʪʠʮʘʤʠ ʚ 

ʧʨʠʩʫʪʩʪʚʠʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʠʢʨʦ ʠ 

ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ, ʘʢʪʠʚʠʟʠʨʫʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦʯ-

ʚʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ [1].  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʩʝʚʦʦʙʦ-

ʨʦʪʦʚ, ʦʙʨʘʙʦʪʢʘ ʧʦʯʚ ʩ ʟʘʧʘʭʠʚʘʥʠʝʤ ʩʠʜʝʨʘʪʦʚ, 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʘʛʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʬʠʪʦʮʝʥʦʟʦʚ 

ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ, ʚʥʝʩʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʦʨʛʘ-

ʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʚ ʧʦʯʚʝʥʥʦ-ʙʠʦʪʠʯʝʩʢʠʡ ʢʦʤ-

ʧʣʝʢʩ ʘʛʨʦʵʢʦʩʠʩʪʝʤ ʧʦʟʚʦʣʷʶʪ ʫʧʨʘʚʣʷʪʴ ʥʘʢʦʧ-

ʣʝʥʠʝʤ ʛʫʤʫʩʘ (0,5é12% ʚ ʛʦʜ). ʅʘʠʙʦʣʝʝ ʵʬʬʝʢ-

ʪʠʚʥʳʤʠ ʩʠʜʝʨʘʣʴʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʷʚʣʷʶʪʩʷ ʙʦʙʦʚʳʝ ʠ ʤʷʪʣʠʢʦʚʳʝ 

ʪʨʘʚʦʩʪʦʠ [2].  

ʇʨʠ ʨʘʩʧʘʰʢʝ ʧʣʘʩʪʘ ʢʦʟʣʷʪʥʠʢʘ ʚʦʩʪʦʯʥʦʛʦ 9-ʛʦ 

ʛʦʜʘ ʞʠʟʥʠ ʚ ʧʦʯʚʫ ʧʦʩʪʫʧʘʝʪ ʦʪ 27,7 ʜʦ 30,2 ʪ/ʛʘ 

ʚʦʟʜʫʰʥʦ-ʩʫʭʠʭ ʢʦʨʥʝʚʳʭ ʦʩʪʘʪʢʦʚ, ʘ ʚʤʝʩʪʝ ʩ ʧʦʞʥʠʚ-

ʥʳʤʠ ʦʩʪʘʪʢʘʤʠ 28,5ð30,6 ʪ/ʛʘ. [3]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, 

ʢʦʵʬʬʠʮʠʝʥʪ ʛʫʤʠʬʠʢʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ 

ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʫʚʝʣʠʯʝʥʠʷ ʦʪ ʚʝʨʰʠʥʳ ʢ ʧʦʜʥʦ-

ʞʠʶ ʩʢʣʦʥʘ ʭʦʣʤʘ [4].  

ɺ ʧʦʩʝʚʘʭ ʢʣʝʚʝʨʦ-ʪʠʤʦʬʝʝʯʥʦʡ ʩʤʝʩʠ ʵʥʝʨʛʝ-

ʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʧʦʞʥʠʚʥʦ-ʢʦʨʥʝʚʳʭ ʦʩʪʘʪʢʦʚ 

ʚʦʟʨʘʩʪʘʣ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʨʦʢʘ ʧʦʣʴʟʦʚʘʥʠʷ ʤʥʦ-

ʛʦʣʝʪʥʠʤʠ ʪʨʘʚʘʤʠ. ʊʘʢ, ʵʥʝʨʛʠʷ ʧʦʞʥʠʚʥʦ-ʢʦʨʥʝ-

ʚʳʭ ʦʩʪʘʪʢʦʚ ʢʣʝʚʝʨʦ-ʪʠʤʦʬʝʝʯʥʦʡ ʩʤʝʩʠ 1 ʛ.ʧ. ʥʘ 

57 ɻɼʞ/ʛʘ ʤʝʥʴʰʝ ʪʘʢʦʚʦʡ ʪʨʘʚ 3 ʛ.ʧ. [5]. 

ʂʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʟʦʪʘ ʠʟ ʤʠʥʝ-

ʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʨʘʩʪʝʥʠʷʤʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 40% 

(ʨʠʩ.1). 
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ʈʠʩ. 1 ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʘʟʦʪʘ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʧʦʯʚʝʥʥʦ-ʙʠʦʪʠʯʝʩʢʦʤ ʢʦʤʧʣʝʢʩʝ 

 

ʆʩʪʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʥʦʩʠʤʦʛʦ ʘʟʦʪʘ ʬʠʢʩʠ-

ʨʫʝʪʩʷ ʚ ʧʦʯʚʝ ʤʠʢʨʦʬʣʦʨʦʡ ʠ ʙʝʟʚʦʟʚʨʘʪʥʦ ʪʝʨʷ-

ʝʪʩʷ ʧʨʠ ʜʝʥʠʪʨʠʬʠʢʘʮʠʠ ʠ ʚʳʤʳʚʘʥʠʠ ʛʨʫʥʪʦ-

ʚʳʤʠ ʚʦʜʘʤʠ. ɹʠʦʤʘʩʩʘ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʤʠʢʨʦʦʨ-

ʛʘʥʠʟʤʦʚ ʚ ʛʦʜʠʯʥʦʤ ʮʠʢʣʝ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ 

ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʟʘʧʘʩʦʤ ʛʫʤʫʩʘ.  

ʇʨʠʤʝʥʝʥʠʝ ʠʟʦʪʦʧʘ ʘʟʦʪʘ 15N ʚ ʤʥʦʛʦʣʝʪʥʠʭ 

ʣʫʛʦʚʳʭ ʬʠʪʦʮʝʥʦʟʘʭ ʧʦʟʚʦʣʠʣʦ ʜʦʩʪʦʚʝʨʥʦ ʚʳ-

ʷʚʠʪʴ ʫʯʘʩʪʠʝ ʧʦʯʚʝʥʥʦʛʦ ʘʟʦʪʘ ʚ ʧʠʪʘʥʠʠ ʨʘʩʪʝʥʠʡ 

ʥʘ ʬʦʥʝ ʚʥʝʩʝʥʠʷ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʦʧʨʝʜʝʣʠʪʴ 

ʠʩʪʠʥʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʟʦʪʥʳʭ 

ʫʜʦʙʨʝʥʠʡ, ʦʧʨʝʜʝʣʠʪʴ ʧʦʪʝʨʠ ʥʘ ʜʝʥʠʪʨʠʬʠʢʘʮʠʶ 

ʠ ʚʳʤʳʚʘʥʠʝ [6].  

ʆʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ (ʥʘʚʦʟ, ʊʄɸʋ) ʦʩ-

ʥʦʚʥʦʡ ʠʩʪʦʯʥʠʢ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʘʭʦʪ-

ʥʳʭ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚ, ʚʣʠʷʶʱʠʡ ʥʘ ʛʫ-

ʤʫʩʦʦʙʨʘʟʦʚʘʥʠʝ. ɺ ʥʠʭ ʩʦʜʝʨʞʘʪʩʷ ʛʦʪʦʚʳʝ ʛʫʤʠ-

ʥʦʚʳʝ ʢʠʩʣʦʪʳ. ʀʟ 10 ʪ ʚʥʦʩʠʤʳʭ ʚ ʧʦʯʚʫ ʦʨʛʘʥʠ-

ʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʣʠʰʴ 0,3ʪ ʚ 

ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʠʟ-ʟʘ ʩʦʜʝʨʞʘʥʠʷ ʪʨʫʜʥʦ 

ʨʘʟʣʘʛʘʝʤʳʭ ʚʝʱʝʩʪʚ ʙʝʣʢʦʚ, ʫʛʣʝʚʦʜʦʚ, ʣʠʛʥʠʥʘ, 

ʩʝʤʷʥ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ, ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟ-

ʤʦʚ.  

ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʨʛʘ-

ʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʷʚʣʷʝʪʩʷ ʫʩʢʦʨʝʥʥʘʷ ʪʝʭʥʦʣʦ-

ʛʠʷ ʧʝʨʝʨʘʙʦʪʢʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʳʨʴʷ ʚ ʙʠʦʣʦʛʠʯʝ-

ʩʢʠ ʘʢʪʠʚʥʳʝ ʫʜʦʙʨʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʵʨʦʙ-

ʥʦʡ ʪʚʝʨʜʦʬʘʟʥʦʡ ʬʝʨʤʝʥʪʘʮʠʠ ʩ ʧʦʤʦʱʴʶ 

ʘʵʨʦʙʥʦʛʦ ʤʠʢʨʦʙʠʦʮʝʥʦʟʘ [7]  

 
ʈʠʩ.2. ʀʟʤʝʥʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ (ɻʂ) ʧʨʠ ʙʠʦʢʦʥʚʝʨʩʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ 

 

ʉʢʦʨʦʩʪʴ ʨʘʟʣʦʞʝʥʠʷ ʧʨʦʪʝʠʥʦʚ ʥʘʟʝʤʥʦʡ 

ʤʘʩʩʳ ʚʳʰʝ ʩʢʦʨʦʩʪʠ ʨʘʟʣʦʞʝʥʠʷ ʢʦʨʥʝʡ, ʢʘʢ ʚ 

ʘʵʨʦʙʥʳʭ, ʪʘʢ ʠ ʘʥʘʵʨʦʙʥʳʭ ʫʩʣʦʚʠʷʭ ʠʟ-ʟʘ ʦʩʦʙʝʥ-

ʥʦʩʪʝʡ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʪʢʘʥʝʡ ʚ ʢʦʨ-

ʥʷʭ, ʛʜʝ ʙʝʣʢʠ ʥʘʭʦʜʷʪʩʷ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʣʠʛʥʠʥʦʤ, 

ʯʪʦ ʠ ʪʦʨʤʦʟʠʪ ʩʢʦʨʦʩʪʴ ʠʭ ʤʠʥʝʨʘʣʠʟʘʮʠʠ. ʂʠʩʣʘʷ 

ʩʨʝʜʘ ʪʦʨʤʦʟʠʪ ʧʨʦʮʝʩʩ ʛʫʤʫʩʦʦʙʨʘʟʦʚʘʥʠʷ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʙʠʦʢʦʥʚʝʨʩʠʠ ʪʝʭʥʦʛʝʥ-

ʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʠʢʨʦ-

ʙʠʦʮʝʥʦʟʘ ʧʨʝʧʘʨʘʪʘ çʊʘʤʠʨè ʧʦʟʚʦʣʠʣʦ ʫʩʢʦʨʠʪʴ 

ʩʨʦʢʠ ʙʠʦʪʨʘʥʩʬʦʨʤʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ 

ʚ ʛʫʤʫʩ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʠʩʪʝʤʫ ʢʦʤʙʠʥʠʨʦ-

ʚʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʝʧʣʦʚʦʡ ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʵʥʝʨʛʠʠ, ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ 

ʧʦʯʚ [8].  

ʀʥʪʝʥʩʠʚʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚ ʧʨʠʚʦʜʠʪ ʢ ʜʝ-

ʛʨʘʜʘʮʠʠ ʧʦʯʚ, ʠʟʤʝʥʝʥʠʶ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ 

ʧʦʯʚʝʥʥʳʭ ʢʦʣʣʦʠʜʦʚ, ʥʘʨʫʰʝʥʠʶ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʛʝʥʝʟʠʩʝ ʧʦʯʚ, ʧʦʚʳʰʝ-

ʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʠʩʢʘ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʚʠʜʦʚʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʩʪʠʭʠʡʥʦʡ ʤʠʛʨʘʮʠʠ ʦʧʘʩʥʳʭ ʚʠ-

ʨʘʩʪʝʥʠʷʤʠʢʨʦʬʣʦʨʘ
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ʜʦʚ ʥʝ ʩʚʦʡʩʪʚʝʥʥʳʭ ʜʘʥʥʦʤʫ ʨʝʛʠʦʥʫ. ɼʣʷ ʩʪʘʙʠ-

ʣʠʟʘʮʠʠ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʘʨʠʠ ʦʮʝʥʢʠ ʢʘʯʝ-

ʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʯʚ ʩ ʧʦʤʦʱʴʶ ʙʠʦʪʝʩʪʠʨʦʚʘ-

ʥʠʷ [9] ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʪʦʜʦʣʦʛʠʠ ʝʝ 

ʨʝʢʫʣʴʪʠʚʘʮʠʠ.  

ɺ ʦʩʥʦʚʝ ʤʝʪʦʜʦʣʦʛʠʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ 

ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʣʝʞʘʪ ʧʨʠʥʮʠʧʳ ʙʝʟʦʧʘʩʥʦʛʦ ʠ ʩʪʘ-

ʙʠʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʢʦʩʠʩʪʝʤ ʧʫʪʝʤ ʨʝ-

ʛʫʣʷʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ (ʤʦʥʠʪʦʨʠʥʛʘ ʙʠʦʩʬʝʨʳ ʠʣʠ 

ʪʝʭʥʦʩʬʝʨʳ) ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʨʝʤʝʥʠ ʧʦ ʧʨʠʦʨʠ-

ʪʝʪʥʳʤ ʩʪʘʥʜʘʨʪʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʉʪʘʥʜʘʨʪʥʳʝ ʤʝʪʦʜʳ ʠ ʪʨʝʙʦʚʘʥʠʷ ʨʝʢʫʣʴʪʠʚʘʮʠʠ 

ʧʦʯʚ ʦʧʨʝʜʝʣʝʥʳ ɻʆʉʊ 17.5.1.02-85. ʈʝʢʫʣʴʪʠʚʘ-

ʮʠʷ ʪʝʭʥʦʛʝʥʥʳʭ ʧʦʯʚ ʧʨʦʚʦʜʠʪʩʷ ʚ ʜʚʘ ʵʪʘʧʘ: ʪʝʭ-

ʥʠʯʝʩʢʠʡ - ʚʳʨʘʚʥʠʚʘʥʠʝ ʨʚʦʚ, ʚʧʘʜʠʥ, ʪʝʨʨʠʢʦʥʦʚ 

ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʥʘʥʝʩʝʥʠʝʤ ʧʣʦʜʦʨʦʜʥʦʛʦ ʩʣʦʷ 

ʧʦʯʚʳ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʡ - ʫʣʫʯʰʝʥʠʝ ʩʚʦʡʩʪʚ 

ʧʦʯʚʳ. ɼʣʷ ʫʩʢʦʨʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʵʪʘʧʘ ʨʝ-

ʢʫʣʴʪʠʚʘʮʠʠ ʪʝʭʥʦʛʝʥʥʳʭ ʧʦʯʚ ʥʝʦʙʭʦʜʠʤʦ ʫʩʦ-

ʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʪʘʥʜʘʨʪʥʫʶ ʤʝʪʦʜʦʣʦʛʠʶ ʨʝʢʫʣʴ-

ʪʠʚʘʮʠʠ ʪʝʭʥʦʛʝʥʥʳʭ ʧʦʯʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦ-

ʚʨʝʤʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʨʠʝʚ ʩʪʘʙʠʣʠʟʘʮʠʠ ʩʚʦʡʩʪʚ 

ʧʦʯʚ. 

ʎʝʣʴʶ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ̫ ʚʣʷʝʪʩʷ ʚʳʷʚʠʪʴ 

ʦʧʘʩʥʳʝ ʦʙʲʝʢʪʳ ʪʝʭʥʦʛʝʥʥʦʡ ʩʠʩʪʝʤʳ ʛʦʨʦʜʘ 

ʊʚʝʨʠ ʤʝʪʦʜʦʤ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʤʝ-

ʪʦʜʦʣʦʛʠʶ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʪʝʭʥʦʛʝʥʥʳʭ ʧʦʯʚ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʛʫʤʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠ 

ʦʮʝʥʢʠ ʘʛʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʥʦʛʦ-

ʣʝʪʥʠʭ ʪʨʘʚ ʚ ʧʨʦʩʪʳʭ ʠ ʩʣʦʞʥʳʭ ʬʠʪʦʮʝʥʦʟʘʭ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦ-

ʚʘʣʠ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ ʧʦʯʚ ʊʚʝʨʩʢʦʛʦ ʨʝʛʠʦʥʘ: 

ʩʪʨʦʠʪʝʣʴʥʳʡ ʧʝʩʦʢ (ʢʦʥʪʨʦʣʴ 1), ʧʦʯʚʳ ʠʟʚʝʩʪ-

ʥʦʛʦ ʩʦʩʪʘʚʘ (ʊʋ 0391-030-57302407-05) (ʢʦʥʪʨʦʣʴ 

2), ʪʝʭʥʦʛʝʥʥʳʝ ʧʦʯʚʳ ʥʝʠʟʚʝʩʪʥʦʛʦ ʩʦʩʪʘʚʘ, ʬʠʪʦ-

ʮʝʥʦʟʳ ʤʥʦʛʦʣʝʪʥʠʭ ʣʫʛʦʚʳʭ ʪʨʘʚ.  

ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʦʯʚ ʦʧʨʝʜʝʣʷʣʠ ʢʘʢ ʩʨʝʜʥʝ-

ʚʟʚʝʰʝʥʥʳʡ ʚʳʭʦʜ ʙʠʦʤʘʩʩʳ ʠ ʧʨʦʜʫʢʮʠʠ ʩ ʝʜʠ-

ʥʠʮʳ ʧʣʦʱʘʜʠ ʩ ʫʯʝʪʦʤ ʙʠʦʤʘʩʩʳ ʠ ʧʨʦʜʫʢʮʠʠ 

ʚʩʝʭ ʢʫʣʴʪʫʨ, ʚʭʦʜʷʱʠʭ ʚ ʩʪʨʫʢʪʫʨʫ ʧʦʩʝʚʥʳʭ ʧʣʦ-

ʱʘʜʝʡ. 

ɹʠʦʪʝʩʪʠʨʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ 

ʧʦʯʚ ʊʚʝʨʠ ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʄʝʞʜʫʥʘ-

ʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ʀʉʆ 11269-2.  

ʆʩʥʦʚʥʳʝ ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʥ-

ʪʨʦʣʷ 2 pH = 5,5-6,5, ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ - 300-550 

ʤʛ/ʢʛ, ʬʦʩʬʦʨʘ (P2O5) - 300-550 ʤʛ/ʢʛ, ʢʘʣʠʷ (K2O) - 

450-850 ʤʛ/ʢʛ. ɹʠʦʪʝʩʪʳ ʧʦʯʚ ï ʩʝʤʝʥʘ ʷʯʤʝʥʷ, 

ʢʨʝʩʩ ï ʩʘʣʘʪʘ. 

ɺ ʢʘʯʝʩʪʚʝĿʪʝʩʪ ï ʨʘʩʪʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ 

ʩʝʤʝʥʘ ʦʜʥʦʩʝʤʷʜʦʣʴʥʳʭ ʨʘʩʪʝʥʠʡ 1-ʡ ʢʘʪʝʛʦʨʠʠ 

(ʷʯʤʝʥʴ) ʚʩʭʦʞʝʩʪʴʶ 80,8%.  

ɼʣʷ ʧʦʣʠʚʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʫʶ, 

ʚʦʜʦʧʨʦʚʦʜʥʫʶ, ʧʨʠʨʦʜʥʫʶ ʚʦʜʫ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʙʳʣʠ ʚʳ-

ʙʨʘʥʳ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʝ ʧʦʯʚʳ ʛʦʨʦʜʘ ʊʚʝʨʠ ʠ 

ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʷʯʤʝʥʷ ʧʦ ʙʠʦ-

ʤʘʩʩʝ ʢʦʨʥʝʡ ʠ ʩʪʝʙʣʝʡ (ʈʠʩ.3). 

 ʘ) ʙ) 

 
ʈʠʩ. 3. ʀʟʤʝʥʝʥʠʝ ʙʠʦʤʘʩʩʳ ʷʯʤʝʥʷ ʚ ʪʝʭʥʦʛʝʥʥʦʡ ʧʦʯʚʝ ʧʨʠ ʧʦʣʠʚʝ ʚʦʜʦʡ: ʘ) ʩʪʝʙʣʝʡ; ʙ) ʢʦʨʥʝʡ 

 

ɸʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʞʥʦ ʟʘʢʣʶ-

ʯʠʪʴ, ʯʪʦ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʙʠʦʤʘʩʩʘ ʩʪʝʙʣʝʡ ʧʨʝ-

ʚʳʰʘʝʪ ʙʠʦʤʘʩʩʫ ʢʦʨʥʝʡ ʷʯʤʝʥʷ. ʇʨʠ ʵʪʦʤ ʥʘʙʣʶ-

ʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʩʥʠʞʝʥʠʷ ʤʘʩʩʳ ʩʪʝʙʣʝʡ ʠ ʢʦʨʥʝʡ 

ʷʯʤʝʥʷ ʧʨʠ ʧʦʣʠʚʝ ʚʦʜʦʡ ʚ ʨʷʜʫ: ʜʠʩʪʠʣʣʠʨʦʚʘʥ-

ʥʘʷ>ʚʦʜʦʧʨʦʚʦʜʥʘʷ>ʨʝʯʥʘʷ. 

ɺ ʢʦʥʪʨʦʣʝ 1 ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʝʩʦʢ, ʢʘʢ ʤʠʥʝ-

ʨʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʧʦʯʚʳ. ʂʘʯʝʩʪʚʦ ʚʦʜʳ ʥʝ 

ʦʢʘʟʳʚʘʣʦ ʚʣʠʷʥʠʷ ʥʘ ʚʝʣʠʯʠʥʫ ʙʠʦʤʘʩʩʳ ʷʯʤʝʥʷ.  

ɺ ʢʦʥʪʨʦʣʝ 2 ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʙʠʦʤʘʩʩʘ ʩʪʝʙʣʝʡ 

å ʚ 2 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ 1, ʯʪʦ ʩʚʷʟʘʥʦ 

ʧʨʠʩʫʪʩʪʚʠʝʤ ʦʨʛʘʥʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʦʯʚʳ. 

ʉʥʠʞʝʥʠʝ ʙʠʦʤʘʩʩʳ ʢʦʨʥʝʡ ʷʯʤʝʥʷ ʧʨʠ ʧʦʣʠʚʝ 

ʨʝʯʥʦʡ ʚʦʜʦʡ ʚ 4 ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʙʠʦʤʘʩʩʳ 

ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʷʯʤʝʥʷ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʟʘʛʨʷʟʥʝʥʥʦ-

ʩʪʴʶ ʨʝʯʥʦʡ ʚʦʜʳ.  

ɺ ʟʘʛʨʷʟʥʝʥʥʦʡ ʧʦʯʚʝ ʛ.ʊʚʝʨʠ ʙʠʦʤʘʩʩʘ ʩʪʝʙ-

ʣʝʡ ʫʤʝʥʴʰʠʣʘʩʴ ʚ 2 ʨʘʟʘ, ʘ ʢʦʨʥʝ ʚ 3 ʨʘʟʘ ʧʦ ʩʨʘʚ-

ʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ 2. ʈʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʙʠʦʤʘʩʩʳ 

ʩʪʝʙʣʝʡ ʠ ʢʦʨʥʝʡ ʷʯʤʝʥʷ ʫʩʠʣʠʚʘʝʪʩʷ ʠ ʟʘʛʨʷʟʥʝʥ-

ʥʦʩʪʴʶ ʧʦʯʚʳ. 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʊʚʝʨʩʢʦʡ ɻʉʍɸ 

ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʣʫʛʦʚʳʭ ʪʨʘʚ 

ʥʘʭʦʜʠʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʘ ʩʢʘʰʠʚʘʥʠʡ ʠ 

ʫʜʦʙʨʝʥʠʡ. ʅʘʠʙʦʣʴʰʘʷ ʤʘʩʩʘ ʢʦʨʥʝʡ ʥʘʢʘʧʣʠʚʘ-

ʝʪʩʷ ʧʨʠ ʜʚʫʭ ʩʢʘʰʠʚʘʥʠʷʭ ʚʦ ʚʩʝʭ ʨʝʞʠʤʘʭ ʫʜʦʙ-

ʨʝʥʠʷ. ʌʦʩʬʦʨʥʦ-ʢʘʣʠʡʥʳʡ ʬʦʥ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝ-

ʣʠʯʝʥʠʶ ʢʦʨʥʝʚʦʡ ʤʘʩʩʳ. ɺʥʝʩʝʥʠʝ ʘʟʦʪʥʳʭ ʫʜʦʙ-

ʨʝʥʠʡ ʩʥʠʞʘʝʪ ʝʝ ʢʦʣʠʯʝʩʪʚʦ, ʧʨʠʯʝʤ ʧʨʠ 

0

0,04

0,08

0,12

0,16

0,2

0,24

0,28

ʂʦʥʪʨ.1ʂʦʥʪʨ.2ɿʦʥʘ 1

ɹ
ʠ
ʦ
ʤ
ʘ
ʩ
ʩ
ʘ
 
ʩ
ʪ
ʝ
ʙ
ʣ
ʝ
ʡ
,
 
ʛ

ɼʠʩʪ.ɺʦʜʦʧʨ.ʈʝʢʘ

0

0,04

0,08

0,12

0,16

0,2

ʂʦʥʪʨ.1ʂʦʥʪʨ.2ɿʦʥʘ 1

ɹ
ʠ
ʦ
ʤ
ʘ
ʩ
ʩ
ʘ
 
ʢ
ʦ
ʨ
ʥ
ʝ
ʡ
,
 
ʛ

ɼʠʩʪ.ɺʦʜʦʧʨ.ʈʝʢʘ



Znanstvena misel journal ˉ5/2017 7 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʫʜʦʙʨʝʥʠʡ ʧʦ ʫʢʦʩʘʤ ʚ ʙʦʣʴʰʝʡ ʩʪʝ-

ʧʝʥʠ. ʅʘʠʙʦʣʴʰʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʥʘʙʣʶʜʘʣʩʷ ʧʨʠ ʜʚʫʭ ʫʢʦʩʘʭ (ʪʘʙʣ. 1) 

ʊʘʙʣʠʮʘ 1. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʘʩʩʳ ʢʦʨʥʝʡ ʣʫʛʦʚʳʭ ʪʨʘʚ. 

ʋʜʦʙʨʝʥʠʝ ʉʫʭʘʷ ʤʘʩʩʘ, 

ʮ ʩ 1ʛʘ 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʉʦʜʝʨʞʘʥʠʝ 

ʩʘʭʘʨʘ, 

% 

ɼʚʫʭʫʢʦʩʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʈʂ 99,8 0,82 7,1 

Nʈʂ 77,3 1,70 8,2 

ʊʨʝʭʫʢʦʩʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʈʂ 98,7 0,80 5,2 

Nʈʂ 76,2 1,70 5,4 

ʊʨʝʭʢʨʘʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʘʚʦʩʪʦʷ ʩʦʧʨʦ-

ʚʦʞʜʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʳʤ ʚʦʚʣʝʯʝʥʠʝʤ ʩʘʭʘʨʦʚ ʚ ʦʙ-

ʤʝʥ ʚʝʱʝʩʪʚ. ɺ ʚʘʨʠʘʥʪʝ ʈʂ ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʨʘʚʥʷ-

ʣʦʩʴ 5,2%. ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʘʭʘʨʘ-8,9%-

ʧʦʣʫʯʝʥʦ ʧʨʠ ʧʦʣʥʦʤ ʤʠʥʝʨʘʣʴʥʦʤ ʫʜʦʙʨʝʥʠʠ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʘʟʦʪʘ ʧʦ ʫʢʦʩʘʤ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʥʘʢʘʧʣʠʚʘʥʠʶ ʩʘʭʘʨʦʚ ʚ ʢʦʨʥʝʚʦʡ ʤʘʩʩʝ  

ɼʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʘʛʨʷʟ-

ʥʝʥʥʦʡ ʧʦʯʚʳ ʧʨʝʜʣʦʞʝʥʘ ʤʦʜʝʣʴ ʨʝʢʫʣʴʪʠʚʘʮʠʠ 

(ʈʠʩ.4) ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʣʝʞʘʪ ʤʝʪʦʜʳ, ʙʠʦʢʦʥʚʝʨ-

ʩʠʠ ʪʝʭʥʦʛʝʥʥʳʭ ʦʪʭʦʜʦʚ, ʛʫʤʠʬʠʢʘʮʠʠ ʧʦʯʚ, ʙʠʦ-

ʪʝʩʪʠʨʦʚʘʥʠʷ.  

 
ʈʠʩ. 4. ʄʦʜʝʣʴ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʪʝʭʥʦʛʝʥʥʦʡ ʧʦʯʚʳ 

 

ʄʆʅʀʊʆʈʀʅɻ 

ɻʋʄʀʌʀʎʀʗ ʆʊʍʆɼʆɺ 

ʊʝʭʥʦʛʝʥʥʳʝ 

ɻʠʜʨʦʣʠʟʥʳʡ ʣʠʛʥʠʥ 

ʎʝʣʣʶʣʦʟʦʩʦʜʝʨʞʘʱʠʝ 

 (ʩʦʣʦʤʘ, ʦʧʠʣʢʠ) 

ʆʨʛʘʥʦʛʝʥʥʳʝ 

 (ʥʘʚʦʟ) 

ɹʠʦʪʝʩʪʳ 

ɻʋʄʀʌʀʎʀʈʆɺɸʅʅʓʁ ʇʈʆɼʋʂʊ 

ʈɽʂʋʃʔʊʀɺɸʎʀʗ 

ɺʥʝʩʝʥʠʝ  

ʄʥʦʛʦʣʝʪʥʠʝ ʣʫʛʦʚʳʝ ʪʨʘʚʳ  

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʬʠʪʦʮʝʥʦʟʘ 

ʊʝʭʥʦʛʝʥʥʘʷ ʧʦʯʚʘ 

ʊʝʭʥʦʛʝʥʥʘʷ ʧʦʯʚʘ 

ɹʠʦʢʦʥʚʝʨʩʠʷ 

ɸʵʨʦʙʥʘʷ 
ɸʥʘʵʨʦʙʥʘʷ 

ʇʦʩʝʚ ʨʘʩʪʝʥʠʡ 
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ɹʠʦʣʦʛʠʯʝʩʢʠʡ ʵʪʘʧ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʪʝʭʥʦʛʝʥ-

ʥʳʭ ʧʦʯʚ ʧʨʝʜʣʦʞʝʥʦ ʧʨʦʚʦʜʠʪʴ ʩ ʧʦʤʦʱʴʶ ʛʫʤʠ-

ʬʠʮʠʨʦʚʘʥʥʦʡ ʧʦʯʚʳ, ʧʦʣʫʯʝʥʥʦʡ ʘʥʘʵʨʦʙʥʦʡ ʬʝʨ-

ʤʝʥʪʘʮʠʝʡ ʵʬʬʝʢʪʠʚʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʮʝʣ-

ʣʶʣʦʟʦ-ʣʠʛʥʠʥʦʚʳʭ ʦʪʭʦʜʦʚ [10] ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʧʦʩʝʚʦʤ ʘʛʨʦʵʬʬʝʢʪʠʚʥʳʭ ʤʥʦʛʦʣʝʪʥʠʭ ʣʫʛʦʚʳʭ 

ʪʨʘʚ.  

ʇʨʠ ʚʥʝʩʝʥʠʠ ʛʫʤʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʚ 

ʪʝʭʥʦʛʝʥʥʫʶ ʧʦʯʚʫ ʵʬʬʝʢʪʠʚʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ 

ʙʳʩʪʨʦ ʘʜʘʧʪʠʨʫʶʪʩʷ ʢ ʥʦʚʳʤ ʫʩʣʦʚʠʷʤ ʠ ʥʘʩʪʨʘʠ-

ʚʘʪʁ ʤʠʢʨʦʙʠʦʮʝʥʦʟ ʪʝʭʥʦʛʝʥʥʦʡ ʧʦʯʚʳ ʥʘ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʝ ʝʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʧʣʦʜʦʨʦ-

ʜʠʷ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʠ ʛʫʤʠʬʠʮʠ-

ʨʦʚʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʙʠʦʢʦʥʚʝʨʩʠʠ ʪʝʭʥʦʛʝʥʥʳʭ ʦʪ-

ʭʦʜʦʚ ʧʦʟʚʦʣʠʪ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʬʠʟʠʢʦ-ʭʠʤʠʯʝ-

ʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚ (ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʚʦʟʜʫʭʦ-

ʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ 

ʧʦʪʝʥʮʠʘʣ ʠ ʜʨʫʛʠʝ), ʧʦʚʳʩʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ, 

ʫʢʦʨʠʪʴ ʧʦʩʝʚʥʫʶ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʣʫʛʦʚʳʭ ʪʨʘʚ, 

ʫʣʫʯʰʠʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʨʥʝʚʦʡ ʩʠ-

ʩʪʝʤʳ, ʟʘʱʠʪʥʳʝ ʬʫʥʢʮʠʠ ʨʘʩʪʝʥʠʡ ʦʪ ʙʦʣʝʟʥʝʡ. 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʣʘʢʦʚʳʭ ʪʨʘʚʦ-

ʩʪʦʝʚ ʧʨʠ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʦʧʪʠʤʠʟʠʨʦ-

ʚʘʪʴ ʜʦʟʳ ʚʥʝʩʝʥʠʷ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʨʘʟʥʳʝ ʧʝ-

ʨʠʦʜʳ ʚʝʛʝʪʘʮʠʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʙʠʦʪʝ-

ʩʪʠʨʦʚʘʥʠʷ, ʧʦʟʚʦʣʠʪ ʜʘʪʴ ʠʥʪʝʛʨʘʣʴʥʫʶ ʦʮʝʥʢʫ 

ʠʟʤʝʥʝʥʠʡ ʚ ʧʦʯʚʝʥʥʦ-ʙʠʦʪʠʯʝʩʢʦʤ ʢʦʤʧʣʝʢʩʝ 

ʧʨʠʨʦʜʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʩʠʩʪʝʤ. ɺʦʟʦʙʥʦʚʣʝʥʠʝ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʯʚ ʟʘ ʩʯʝʪ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʙʦʙʦʚʳʭ ʠ ʤʷʪʣʠʢʦʚʳʭ ʪʨʘʚ, ʵʬʬʝʢʪʠʚʥʳʭ ʛʫʤʠʬʠ-

ʮʠʨʦʚʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʦʟʚʦʣʠʪ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ 

ʛʫʤʠʬʠʢʘʮʠʠ, ʧʦʚʳʩʠʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʵʥʝʨʛʝʪʠ-

ʯʝʩʢʠʭ ʨʘʩʪʝʥʠʡ ʠ ʩʥʠʟʠʪʴ ʤʘʪʝʨʠʘʣʴʥʳʝ ʠ ʵʥʝʨʛʝ-

ʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ ʥʘ ʛʫʤʠʬʠʢʘʮʠʶ ʧʦʯʚ, ʫʩʦʚʝʨ-

ʰʝʥʩʪʚʦʚʘʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʵʪʘʧ ʨʝʢʫʣʴʪʠʚʘʮʠʠ 

ʧʦʯʚ. 
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ɸʥʥʦʪʘʮʠʷ  

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʤʬʦʨʪʥʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʚ ʧʣʦʪʥʦʡ 

ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʝ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʚʩʢʨʳʪʳ ʦʩʥʦʚʥʳʝ ʧʨʠ-

ʯʠʥʳ ʫʭʫʜʰʘʶʱʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʛʦʨʦʜʘ. ʈʘʩʢʨʳʚʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʝʜʦʩʪʘʪʢʠ ʚ ʨʘʟʚʠʪʠʠ ʦʟʝ-

ʣʝʥʝʥʠʷ, ʥʦ ʠ ʟʘʪʨʘʛʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʵʢʦʣʦʛʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʚʦʧʨʦʩʳ ʰʫʤʦʟʘʱʠʪʳ ʠ ʫʣʫʯʰʝʥʠʷ ʵʩʪʝʪʠʯʝ-

ʩʢʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ. ɼʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʟʝʣʝ-

ʥʝʥʠʷ ʠ ʬʠʣʴʪʨʘʮʠʠ ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʚʦʟʜʫʭʘ ʢ ʨʘʟʨʝʰʝʥʠʶ ʚʳʷʚʣʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ. 

Annotation 
The article discusses multiple issues regarding organization of comfortable living in the dense city environ-

ment in the urban setting. Based on the conducted analysis, several problems were identified about deteriorating 

ecological condition of the city. The article analyzes the issues of development in the planting of greenery, as well 

as ecological problems and overall improvement of the aesthetic look of the city. Multiple suggestions are provided 

regarding organization of planting greenery and filtration of contaminated air in order to solve the above stated 

problems. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʨʦʜʩʢʘʷ ʵʢʦʣʦʛʠʷ, ʰʫʤʦʟʘʱʠʪʘ, ʚʝʨʪʠʢʘʣʴʥʦʝ ʦʟʝʣʝʥʝʥʠʝ, ʦʟʝʣʝʥʝʥʠʝ ʢʨʦʚʣʠ, 

ʛʦʨʦʜʩʢʘʷ ʟʘʩʪʨʦʡʢʘ, ʬʘʩʘʜ. 

Keywords: urban ecology,noise reduction, vertical greenery, rooftop greenery, urban landscape architecture, 

facade. 

 

ʎʝʣʴ ʩʪʘʪʴʠ: ʈʘʟʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ ʢʦʤʬʦʨʪʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʛ. 

ɹʨʷʥʩʢʘ ʥʘ ʦʩʥʦʚʝ ʫʯʝʪʘ ʝʛʦ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷ-

ʥʠʷ. 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ 

ɹʨʷʥʩʢ ï ʧʦʣʫʤʠʣʣʠʦʥʥʳʡ ʛʦʨʦʜ ʩ ʥʝ ʚʧʦʣʥʝ 

ʙʣʘʛʦʧʦʣʫʯʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʦʡ ʥʝ ʪʦʣʴʢʦ 

ʚʩʣʝʜʩʪʚʠʝ ʏʝʨʥʦʙʳʣʴʩʢʦʡ ʢʘʪʘʩʪʨʦʬʳ, ʥʦ ʠ ʚʩʣʝʜ-

ʩʪʚʠʝ ʝʛʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʪʘʥʦʚʣʝʥʠʷ ʢʘʢ ʢʨʫʧʥʦʛʦ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʮʝʥʪʨʘ ʅʝʯʝʨʥʦʟʝʤʴʷ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʛʦʨʦʜʘ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʟʘ ʧʦʩʣʝʜʥʠʝ 25 ʣʝʪ ʛʦʨʦʜ ʧʦʪʝʨʷʣ ʧʦ-

ʨʷʜʢʘ 12% ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʧʦʵʪʦʤʫ ʚʦʧʨʦʩʳ 

ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʬʦʨʪʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʜʣʷ ʧʨʦ-

ʞʠʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʘʢʪʫʘʣʴʥʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʫʭʫʜʰʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʙʳʣʠ 

ʚʳʧʦʣʥʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʣʦʡ ʠ ʧʨʦ-

ʤʳʰʣʝʥʥʦʡ ʟʘʩʪʨʦʡʢʠ; ʧʨʠʤʘʛʠʩʪʨʘʣʴʥʳʝ ʦʟʝʣʝʥʝ-

ʥʠʷ; ʦʟʝʣʝʥʝʥʠʝ ʜʚʦʨʦʚ, ʩʢʚʝʨʦʚ, ʧʣʦʱʘʜʝʡ, ʘ ʪʘʢ 

ʞʝ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʟʘʤʝʨʳ ʠʭ ʰʫʤʦʟʘʱʠʪʳ.  

ʆʙʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʧʣʦʱʘʜʴ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ 
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(ʧʘʨʢʠ, ʩʢʚʝʨʳ, ʥʘʙʝʨʝʞʥʳʝ, ʙʫʣʴʚʘʨʳ), ʧʨʠʭʦʜʷ-

ʱʘʷʩʷ ʥʘ ʦʜʥʦʛʦ ʞʠʪʝʣʷ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 5 ʢʚ.ʤ., 

ʯʪʦ ʚ ʜʚʘ ʨʘʟʘ ʤʝʥʴʰʝ ʥʦʨʤʘʪʠʚʘ [1]. 

ʆʟʝʣʝʥʝʥʠʝ ʥʦʚʦʡ ʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʛʦʨʦʜʩʢʦʡ 

ʟʘʩʪʨʦʡʢʠ ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʧʫʪʝʤ ʦʟʝʣʝʥʝʥʠʷ 

ʜʚʦʨʦʚ, ʫʣʠʮ, ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʩʢʚʝʨʦʚ, ʧʨʠʨʦʜʥʳʭ 

ʧʘʨʢʦʚ, ʩʦʛʣʘʩʥʦ ʩʘʥʠʪʘʨʥʳʤ ʥʦʨʤʘʤ [1]. ʆʪʤʝʪʠʤ, 

ʯʪʦ ʚ ʛʦʨʦʜʝ ʬʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ ʧʣʘʥʠʨʦʚʘʥʠʝ 

ʠ ʨʝʘʣʠʟʘʮʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʟʝʣʝʥʝʥʠʷ: 

ʬʘʩʘʜʥʦʝ ʠ ʢʨʦʚʝʣʴʥʦʝ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʟʝʣʝʥʳʝ 

ʥʘʩʘʞʜʝʥʠʷ ʚʳʧʦʣʥʷʶʪ ʥʝʩʢʦʣʴʢʦ ʬʫʥʢʮʠʡ, ʚ ʠʭ 

ʯʠʩʣʝ ʦʯʠʩʪʢʘ ʚʦʟʜʫʭʘ, ʵʩʪʝʪʠʯʝʩʢʘʷ, ʥʦ ʠ ʚʘʞʥʘʷ 

ʘʢʫʩʪʠʯʝʩʢʘʷ, ʪʦ ʝʩʪʴ ʰʫʤʦʟʘʱʠʪʥʘʷ. ʇʦʵʪʦʤʫ ʦʜ-

ʥʠʤ ʠʟʨʝʟʝʨʚʦʚ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʬʦʨʪʥʦʡ ʵʢʦʣʦʛʠ-

ʯʝʩʢʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ ï ʰʫʤʦʟʘʱʠʪʥʘʷ 

ʬʫʥʢʮʠʷ. ʀ ʝʩʣʠ ʚ ʩʫʱʝʩʪʚʫʶʱʝʡ ʟʘʩʪʨʦʡʢʝ ʦʙʝʩ-

ʧʝʯʝʥʠʝ ʰʫʤʦʟʘʱʠʪʥʦʡ ʬʫʥʢʮʠʠ ʦʩʣʦʞʥʷʝʪʩʷ ʬʘʢ-

ʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʝʡ, ʪʦ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʥʦʚʦʡ 

ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ ʦʥʘ ʜʦʣʞʥʘ ʟʘʢʣʘʜʳʚʘʪʴʩʷ 

ʝʱʝ ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ɸ ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦ-

ʜʠʤʘ ʦʮʝʥʢʘ ʨʘʟʣʠʯʥʳʭ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʭ ʤʝʨʦ-

ʧʨʠʷʪʠʡ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʰʫʤʦʟʘʱʠʪʥʦʛʦ ʦʟʝʣʝ-

ʥʝʥʠʷ ʚ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʝ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʧʦʜ-

ʭʦʜʳ ʥʝ ʫʯʠʪʳʚʘʶʪ ʠʭ ʘʢʫʩʪʠʯʝʩʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʵʪʦʤʫ ʤʝʪʦʜʠʢʘ ʥʫʞʜʘʝʪʩʷ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ. 

ʊʘʢ, ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ 

ʧʨʠʤʝʥʝʥʠʷ ʰʫʤʦʟʘʱʠʪʥʳʭ ʥʘʩʘʞʜʝʥʠʡ (ʜʘʣʝʝ 

ʐɿʅ) ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠʤʘʛʠʩʪʨʘʣʴʥʳʭ ʧʦʩʘʜʦʢ, ʚ 

ʦʟʝʣʝʥʝʥʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʣʦʱʘʜʦʢ, ʚʥʫʪʨʠʜʚʦ-

ʨʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ ʠ ʜʨ. ʇʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʘʢʫ-

ʩʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʨʘʟʣʠʯʥʳʭ ʧʦʨʦʜ ʜʝʨʝʚʴʝʚ ʠ ʢʫ-

ʩʪʘʨʥʠʢʦʚ, ʜʘʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʠʭ ʜʣʷ ʩʥʠʞʝʥʠʷ ʛʦʨʦʜʩʢʦʛʦ ʰʫʤʘ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʩ ʚʳʩʦ-

ʢʠʤʠ ʟʚʫʢʦʠʟʦʣʠʨʫʶʱʠʤʠ ʠ ʟʚʫʢʦʧʦʛʣʦʱʘʶʱʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʚ ʢʦʤʧʣʝʢʩʝ ʤʝʨ ʙʦʨʴʙʳ ʩ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʤʠ ʠ ʛʦʨʦʜʩʢʠʤʠ ʰʫʤʘʤʠ ʦʙʝʩʧʝʯʘʪ ʚʳʙʦʨ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʚʘ-

ʨʠʘʥʪʘ ʰʫʤʦʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ɺ ʢʘʯʝʩʪʚʝ 

ʧʨʠʤʝʨʘ ʘʢʫʩʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʐɿʅ ʧʦʢʘ-

ʟʘʥʘ ʪʠʧʦʚʘʷ ʟʘʩʪʨʦʡʢʘ ʢʚʘʨʪʘʣʘ ʛʦʨʦʜʘ ɹʨʷʥʩʢʘ 

(ʨʠʩ.1), ʘ ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʙʘʟʦʚʳʝ ʚʘʨʠʘʥʪʳ ʦʩʫ-

ʱʝʩʪʚʣʝʥʠʷ ʰʫʤʦʟʘʱʠʪʥʳʭ ʧʦʩʘʜʦʢ ʧʨʠʚʝʜʝʥʳ ʥʘ 

ʨʠʩ. 2. 

ɼʣʷ ʟʘʱʠʪʳ ʜʦʤʦʚ ʦʪ ʰʫʤʘ ʤʘʛʠʩʪʨʘʣʠ ʧʨʝʜ-

ʣʘʛʘʝʪʩʷ ʯʝʪʳʨʝʭʨʷʜʥʘʷ ʧʦʩʘʜʢʘ ʩ ʧʨʦʜʦʣʴʥʳʤ ʨʘʟ-

ʨʳʚʦʤ ʚ ʚʠʜʝ ʧʝʰʝʭʦʜʥʦʡ ʜʦʨʦʞʢʠ (1), ʤʘʢʩʠ-

ʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʥʘʷ ʢ ʤʘʛʠʩʪʨʘʣʠ ʠ ʞʠʣʦʡ ʟʘ-

ʩʪʨʦʡʢʝ. ɿʚʫʢʦʧʦʛʣʦʱʘʶʱʝʡ ʧʦʨʦʜʦʡ ʦʟʝʣʝʥʝʥʠʷ 

ʚʳʙʨʘʥʘ ʣʠʧʘ ʤʝʣʢʦʣʠʩʪʥʘʷ ʢʘʢ ʥʘʠʙʦʣʝʝ ʫʥʠʚʝʨ-

ʩʘʣʴʥʘʷ ʢ ʧʨʠʤʝʥʝʥʠʶ ʦʩʦʙʝʥʥʦ ʚʙʣʠʟʠ ʪʨʘʥʩʧʦʨʪ-

ʥʳʭ ʤʘʛʠʩʪʨʘʣʝʡ . ʆʞʠʜʘʝʤʳʡ ʧʨʦʜʦʣʴʥʳʡ ʨʘʟʨʳʚ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ 1,5 ʤʝʪʨʘ,ʢʦʪʦʨʳʡ ʚʧʦʩʣʝʜʩʪʚʠʠ 

ʤʦʞʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʫʪʝʤ ʮʝʣʝʚʦʡ ʩʪʨʠʞʢʠ ʜʝʨʝ-

ʚʴʝʚ. ʇʦʜʢʨʦʥʦʚʘʷ ʟʘʱʠʪʘ ʚʥʫʪʨʝʥʥʝʛʦ ʨʷʜʘ ʧʦ-

ʩʘʜʢʠ (2) - ʨʷʜʘʧʫʟʳʨʝʧʣʦʜʥʠʢʘʢʘʣʠʥʦʣʠʩʪ-

ʥʦʛʦ.ɺʥʝʰʥʠʡ ʨʷʜ ʧʦʩʘʜʢʠ ʠʟ ʪʫʠ ʟʘʧʘʜʥʦʡ ʚʚʠʜʫ 

ʝʝ ʘʢʫʩʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʩʪʨʦʝʥʠʷ ʢʨʦʥʳ ʧʨʝʜʥʘ-

ʟʥʘʯʝʥ, ʘ ʪʘʢʞʝ ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʰʫʤʘ 

ʚ ʧʦʜʢʦʨʢʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ɺʥʫʪʨʠʢʚʘʨʪʘʣʴʥʳʡ ʧʨʦʝʟʜ (2) ʠʤʝʝʪ ʥʘ ʚʭʦʜʝ 

ʚ ʜʚʦʨʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩ ʠʟʛʠʙʦʤ ʚ ʬʦʨʤʝ ʚʦʩʴ-

ʤʝʨʢʠ, ʩʣʫʞʘʱʠʡ ʜʣʷ ʩʥʠʞʝʥʠʷ ʧʨʦʥʠʢʘʶʱʝʛʦ 

ʰʫʤʘ, ʚʩʪʨʝʯʘʶʱʝʛʦ ʥʘ ʩʚʦʝʤ ʧʫʪʠ ʧʦʩʘʜʢʠ (2) ʚʦ-

ʢʨʫʛ ʧʣʦʱʘʜʢʠ (1). ʕʪʦʡ ʞʝ ʮʝʣʠ ʩʣʫʞʠʪ ʦʟʝʣʝʥʝʥ-

ʥʘʷ ʧʝʰʝʭʦʜʥʘʷ ʜʦʨʦʞʢʘ ʚʦ ʜʚʦʨ. 

ɼʚʦʨʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʨʘʟʜʝʣʝʥʦ ʥʘ ʧʣʦ-

ʱʘʜʢʠ ʜʣʷ ʩʧʦʢʦʡʥʦʛʦ (1) ʠ ʘʢʪʠʚʥʦʛʦ ʦʪʜʳʭʘ, ʢʦ-

ʪʦʨʳʝ ʨʘʟʜʝʣʝʥʳ ʟʝʣʝʥʳʤʠ ʥʘʩʘʞʜʝʥʠʷʤʠ ʠ ʦʢʨʫ-

ʞʝʥʳ ʐɿʅ (3). 

ɺ ʢʦʥʩʪʨʫʢʮʠʠ ʵʪʠʭ ʥʘʩʘʞʜʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʜʨʝʚʝʩʥʳʝ ʧʦʨʦʜʳ, ʦʙʣʘʜʘʶʱʠʝ ʭʦʨʦʰʠʤʠ ʜʝʢʦʨʘ-

ʪʠʚʥʳʤʠ ʠ ʘʢʫʩʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ɺ ʢʘʯʝʩʪʚʝ 

ʧʦʜʢʨʦʥʦʚʦʡ ʟʘʱʠʪʳ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʦʩʘʜʢʠ ʚ ʚʠʜʝ 

ʢʦʣʶʯʝʡ ʠʟʛʦʨʦʜʠʠʟ ʙʦʷʨʳʰʥʠʢʘ. ɹʣʠʞʝ ʢ ʜʦʤʘʤ ʩ 

ʵʩʪʝʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʩʪʨʠʞʝʥʥʳʭ ʢʫʩʪʦʚ ʩʠʨʝʥʠ ʠ ʯʫʙʫʰʥʠʢʘ 

[5]. 

ʉʦʛʣʘʩʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ 

ʘʢʫʩʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʐɿʅ (ʪʘʙʣ.1) ʚʳʨʘ-

ʙʦʪʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʥʝʩʢʦʣʴʢʠʭ  

ʊʘʢ, ʪʠʧ 1(ʨʠʩ. 2ʘ) ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʥʠʞʝʥʠʝ 

ʫʨʦʚʥʷ ʰʫʤʘ ʧʦʩʘʜʢʦʡ ʟʘʧʘʜʥʦʡ ʪʫʠ ʚʜʦʣʴ ʪʨʘʥʩ-

ʧʦʨʪʥʦʡ ʤʘʛʠʩʪʨʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʐɿʅ 

ʠʟ ʣʠʧʳ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʧʦʩʘʜʦʢ ʚ ʪʦʯʢʘʭ ʠʥʪʝʨʬʝ-

ʨʝʥʮʠʦʥʥʳʭ ʚʩʧʣʝʩʢʦʚ ʫʨʦʚʥʷ ʰʫʤʘ ʧʦʟʚʦʣʷʝʪ ʠʩ-

ʢʣʶʯʠʪʴ ʥʘʭʦʞʜʝʥʠʝ ʣʶʜʝʡ ʚ ʵʪʠʭ ʤʝʩʪʘʭ, ʘ ʪʘʢʞʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʰʫʤʘ ʚ ʟʘʱʠʱʘʝ-

ʤʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ.
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ʈʠʩʫʥʦʢ 1 ïʇʨʠʤʝʨ ʰʫʤʦʟʘʱʠʪʥʦʛʦ ʦʟʝʣʝʥʝʥʠʷ ʪʠʧʦʚʦʛʦ ʢʚʘʨʪʘʣʘ ʛ.ɹʨʷʥʩʢʘ 

-ʐɿʅ 

1- ʟʘʱʠʪʘ ʦʪ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ 

ʰʫʤʘ; 

2- ʟʘʱʠʪʘ ʦʪ ʧʨʦʥʠʢʘʶʱʝʛʦ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʰʫʤʘ; 

3- ʟʘʱʠʪʘ ʦʪ ʚʥʫʨʪʠʢʚʘʨʪʘʣʴʥʦʛʦ 

ʠ ʜʚʦʨʦʚʦʛʦ ʰʫʤʦʚ. 

 

- ʧʣʦʱʘʜʢʠ 

1- ʦʪʜʳʭ ʧʦʞʠʣʳʭ ʞʠʣʴʮʦʚ ʠ 

ʜʝʪʝʡ ʤʣʘʜʰʝʛʦ ʚʦʟʨʘʩʪʘ; 

2- ʦʪʜʳʭ ʧʦʜʨʦʩʪʢʦʚ ʠ ʘʢʪʠʚʥʦʛʦ 

ʜʝʪʩʢʦʛʦ ʦʪʜʳʭʘ. 

 

- ʜʦʨʦʛʠ 

1- ʤʘʛʠʩʪʨʘʣʴ ʛʦʨʦʜʩʢʦʛʦ ʟʥʘʯʝ-

ʥʠʷ; 

2- ʚʥʫʪʨʠʢʚʘʨʪʘʣʴʥʳʝ; 

3- ʚʥʫʪʨʠʜʚʦʨʦʚʳʝ. 

 

   

 

ʘ)  



12  Znanstvena misel journal ˉ5/2017 

ʙ)  

ʚ)  

ʈʠʩʫʥʦʢ 2 ïʈʝʢʦʤʝʥʜʫʝʤʳʝ ʪʠʧʳ ʠ ʧʘʨʘʤʝʪʨʳ ʩʝʯʝʥʠʡ ʐɿʅ: 

ʘ) ʩʝʯʝʥʠʝ ʪʠʧ 1; ʙ) ʩʝʯʝʥʠʝ ʪʠʧ 2; ʚ) ʩʝʯʝʥʠʝ ʪʠʧ 3 

 

ʇʦʩʢʦʣʴʢʫ ʩʥʠʞʝʥʠʝ ʰʫʤʦʧʦʩʘʜʢʘʤʠ ʧʫʟʳʨʝ-

ʧʣʦʜʥʠʢʘ ʚʳʰʝ, ʯʝʤ ʩʫʤʤʘʨʥʘʷ ʜʨʝʚʝʩʥʘʷ, ʪʦ ʧʨʠ 

ʤʘʣʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʦʙ-

ʱʝʝ ʩʥʠʞʝʥʠʝ ʰʫʤʘ ʥʝ ʧʨʦʠʟʦʡʜʝʪ.  

ʊʘʢ ʢʘʢ, ʧʦʩʘʜʢʘ ʐɿʅ ʫʜʘʣʝʥʘ ʦʪ ʦʪʨʘʞʘʶʱʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʝʥʳ ʜʦʤʘ ʥʘ 7 ʤ ʠ, ʧʦ ʩʫʪʠ, ʷʚʣʷʝʪʩʷ 

ʦʙʲʝʤʥʳʤ ʟʚʫʢʦʧʦʛʣʦʪʠʪʝʣʝʤ, ʪʦ ʩʦʛʣʘʩʥʦ ʤʝʪʦ-

ʜʠʢʝ ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʫʨʦʚʝʥʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʩʥʠʞʝʥʠʷ ʰʫʤʘ ʟʘ ʩʯʝʪ ʧʦʛʣʦʱʝʥʠʷ ʦʪʨʘʞʝʥʥʦʛʦ 

ʟʚʫʢʘ(Ў,ʜʦʧ , ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʘ 1 

ʋʜʝʣʴʥʘʷ ʟʚʫʢʦʠʟʦʣʷʮʠʷ r (ʜɹ/ʢʛ) ʤʦʜʝʣʠʨʫʝʤʳʭ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ 

ʉʨʝʜʥʝʛʝʦʤʝʪʨʠ- 

ʯʝʩʢʠʝ 

ʯʘʩʪʦʪʳ ʦʢʪʘʚʥʳʭ 

ʧʦʣʦʩ, ɻʮ 

ʂ
ʣ
ʝ
ʥ
ʦ
ʩ
ʪ
ʨ
ʣ
ʠ
ʩ
ʪ
ʥ
ʳ
ʡ

 

ɽ
ʣ
ʴ
ʝ
ʚ
ʨ
ʦ
ʧ
ʝ
ʡ
ʩ
ʢ
ʘ
ʷ

 

ʊ
ʦ
ʧ
ʦ
ʣ
ʴ
 
ʜ
ʝ
ʣ
ʴ
ʪ
ʘ
ʚ
ʠ
ʜ
-

ʥ
ʳ
ʡ 

ʃ
ʠ
ʧ
ʘ
ʤ
ʝ
ʣ
ʢ
ʦ
ʣ
ʠ
ʩ
ʪ
ʥ
ʘ
ʷ

 

ɹ
ʝ
ʨ
ʝ
ʟ
ʘ
ʧ
ʦ
ʚ
ʠ
ʩ
ʣ
ʘ
ʷ

 

ʗ
ʩ
ʝ
ʥ
ʦ
ʙ
ʳ
ʢ
ʥ
ʦ
ʚ
ʝ
ʥ
ʥ
ʳ
ʡ

 

ʂ
ʘ
ʰ
ʪ
ʘ
ʥ
ʢ
ʦ
ʥ
ʩ
ʢ
ʠ
ʡ

 

ʊ
ʫ
ʷ
ʟ
ʘ
ʧ
ʘ
ʜ
ʥ
ʘ
ʷ

 

ʤʦʜʝʣʴ-

ʥʳʝ 

ʥʘʪʫʨ-

ʥʳʝ 

625 125 0,413 0,224 0,250 0,313 0,132 0,356 0,176 0,270 

1250 250 0,613 0,418 0,325 0,428 0,211 0,534 0,212 0,500 

2500 500 0,963 0,724 0,388 0,594 0,289 0,959 0,307 0,856 

5000 1000 1,150 0,873 0,575 0,688 0,447 1,315 0,407 1,014 

10000 2000 1,620 0,940 0,676 1,032 0,658 1,563 0,513 0,878 

20000 4000 1,960 0,881 0,826 1,563 0,855 2,125 0,613 0,730 
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ʊʘʙʣʠʮʘ 2 

ʉʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʰʫʤʘ (ʜɹ) ʧʦʩʘʜʢʦʡ (ʪʠʧ 1) 

ʅʘʠʤʝʥʦ- 

ʚʘʥʠʝ 

ʂʦʣ-ʚʦ ʨʷ-

ʜʦʚ (ʰʪ) 

ʈʘʟ-

ʨʳʚ 

(ʤ) 

ʉʨʝʜʥʝʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʯʘʩʪʦʪʳ ʦʢʪʘʚʥʳʭ ʧʦʣʦʩ, f, ɻʮ 

125 250 500 1ʢ 2ʢ 4ʢ 8ʢ 

ʊʫʷʟʘʧʘʜʥʘʷ 1 - 3,3 4,4 4,7 5,2 5,6 6,2 7,2 

ʃʠʧʘ ʤʝʣʢʦ-

ʣʠʩʪʥʘʷ 
3 1,5 2,5 3,0 3,5 4,5 6,3 9,0 11,6 

ʃʠʧʘ ʤʝʣʢʦ-

ʣʠʩʪʥʘʷ 
3 1,5 1,025 1,095 1,216 1,038 1,111 1,057 1,047 

ʃʠʧʘ ʤʝʣʢʦ-

ʣʠʩʪʥʘʷ 
3 1,5 2,8 3,3 4,3 4,7 7,0 9,5 12,1 

ʇʫʟʳʨʝʧʣʦʜ-

ʥʠʢ 
2 0,8 2,1 3,3 4,2 4,5 6,0 8,5 13,2 

ʃʠʧʘ + ʊʫʷ 2 1,5 2,0 2,8 3,4 3,9 5,1 6,3 7,7 

 

ʇʨʠ ʵʪʦʤ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʫʤʤʘʨʥʦʝ 

ʩʥʠʞʝʥʠʝ ʰʫʤʘ ʧʦʩʘʜʢʦʡ ʣʠʥʝʡʥʦ - ʩʦʩʪʘʚʠʪ ʦʢʦʣʦ 

3ʜɹ. ɼʘʥʥʳʝ ʨʘʩʯʝʪʘ ʜʣʷ ʧʦʩʘʜʦʢ, ʟʘʱʠʱʘʶʱʠʭ 

ʜʚʦʨʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʦʪ ʧʨʦʥʠʢʘʶʱʝʛʦ ʪʨʘʥʩ-

ʧʦʨʪʥʦʛʦ ʰʫʤʘ (ʨʠʩ.2, ʪʠʧ 2) ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʩʥʠʞʝʥʠʷ ʦʪ ʟʚʫʢʦʧʦʛʣʦʱʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʚ 

ʪʘʙʣ. 3. 

ʇʦʩʢʦʣʴʢʫ, ʟʘʜʘʯʝʡ ʧʦʜʢʨʦʥʦʚʳʭ ʢʫʩʪʘʨʥʠʢʦ-

ʚʳʭ ʧʦʩʘʜʦʢ ʷʚʣʷʝʪʩʷ ʥʝ ʦʩʣʘʙʠʪʴ ʘʢʫʩʪʠʯʝʩʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʩʥʦʚʥʳʭ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʚʩʣʝʜ-

ʩʪʚʠʝ ʩʚʦʠʭ ʤʘʣʳʭ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, 

ʪʦ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʩʫʤʤʘʨʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʐɿʅ 

ʵʪʠ ʧʦʩʘʜʢʠ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʨʝ-

ʜʝʣʷʶʱʝʡ ʚʝʣʠʯʠʥʦʡ ʘʢʫʩʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ, ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʰʫʤʘ ʧʦʩʘʜʢʦʡ ʣʠʧʳ. ʋʩʪʘ-

ʥʦʚʣʝʥʦ ʪʘʢʞʝ, ʯʪʦ ʥʘ ʧʨʘʢʪʠʢʝ ʵʪʦ ʩʥʠʞʝʥʠʝ ʦʢʘ-

ʟʘʣʦʩʴ ʝʱʝ ʚʳʰʝ, ʪʘʢ ʢʘʢ ʬʨʦʥʪ ʰʫʤʘ 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʧʦʜ ʫʛʣʦʤ ʢʧʣʦʩʢʦʩʪʠ ʧʦʩʘʜʢʠ, ʘ 

ʣʠʥʝʡʥʦʝ ʩʥʠʞʝʥʠʝ ʰʫʤʘ ʜʦʩʪʠʛʘʝʪʩʷ ʧʦʨʷʜʢʘ 2 

ʜɹ.  

 

ʊʘʙʣʠʮʘ 3 

ʉʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʰʫʤʘ (ʜɹ) ʧʦʩʘʜʢʦʡ ( ʪʠʧ 2) 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʂ-ʚʦ 

ʨʷʜʦʚ 

(ʰʪ) 

ʈʘʟ-

ʨʳʚ 

(ʤ) 

ʉʨʝʜʥʝʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʯʘʩʪʦʪʳ ʦʢʪʘʚʥʳʭ ʧʦʣʦʩ, f, ɻʮ 

125 250 500 1000 2000 4000 8000 

ʃʠʧʘ ʤʝʣʢʦʣʠʩʪ. 2 3,5 1,9 2,2 2,9 3,1 4,7 6,4 8,1 

ʇʫʟʳʨʝʧʣʦʜʥʠʢ 3 1,5 4,2 5,2 5,7 6,7 8,2 11,7 17,3 

 

ʊʘʙʣʠʮʘ 4 

ʉʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʰʫʤʘ (ʜɹ) ʧʦʩʘʜʢʦʡ ( ʪʠʧ 3) 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʂ-ʚʦ 

ʨʷʜʦʚ 

(ʰʪ) 

ʈʘʟ-

ʨʳʚ 

(ʤ) 

ʉʨʝʜʥʝʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʯʘʩʪʦʪʳ ʦʢʪʘʚʥʳʭ ʧʦʣʦʩ, f, ɻʮ 

125 250 500 1000 2000 4000 8000 

ʂʘʰʪʘʥ ʢʦʥʩʢʠʡ 1 - 1,1 1,3 1,8 2,4 3,6 3,7 6,4 

ʂʣʝʥ ʦʩʪʨʦʣʩʪʥ. 1 - 2,5 3,7 5,8 6,9 9,7 11,7 17,3 

ɹʦʷʨʳʰʥʠʢ 3 1,5 6,3 7,0 10,3 9,5 14,1 14,2 24,5 

Ўὒʦʙ ɦ   3,6 5,0 7,6 9,3 12,8 14,2 23,7 

 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʨʘʩʯʝʪʦʚ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

- ʩʥʠʞʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʰʫʤʘ ʜʣʷ ʚʥʝʰʥʝʡ 

ʩʪʦʨʦʥʳ ʢʚʘʨʪʘʣʘ ʧʦ ʩʧʝʢʪʨʫ 3/15,5 ʜɹ ʠʣʠ 3 ʜɹ - 

ʣʠʥʝʡʥʦ. 

- ʩʥʠʞʝʥʠʝ ʰʫʤʘ ʚʥʫʪʨʠ ʢʚʘʨʪʘʣʘ (ʙʝʟ ʫʯʝʪ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʦʛʦ ʨʝʚʝʨʙʝʨʘʮʠʦʥʥʦʛʦ ʟʚʫʢʦʧʦʛʣʦʱʝ-

ʥʠʷ ʐɿʅ) ʜʠʘʧʘʟʦʥʝ ʦʪ 5,5 ʜɹ ʜʦ 31,8 ʜɹ ʧʦ ʩʧʝʢʪʨʫ 

ʠʣʠ 5 ʜɹ ʪʘʢʞʝ ï ʣʠʥʝʡʥʦ (ʵʪʠ ʚʝʣʠʯʠʥʳ ʙʫʜʫʪ ʜʝʡ-

ʩʪʚʠʪʝʣʴʥʳ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʢʘʢ 

ʚʥʝʰʥʠʭ, ʪʘʢ ʠ ʚʥʫʪʨʝʥʥʠʭ ʠʩʪʦʯʥʠʢʦʚ ʰʫʤʘ); 

-ʚ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʢʘʢʦʛʦ-ʣʠʙʦ ʬʘʢʪʦʨʘ ʩʥʠ-

ʞʝʥʠʝ ʰʫʤʘ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ 

ʐɿʅ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʧʨʦʰʚ ʜʝʡʩʪʚʫʶʱʝʛʦ ʬʘʢ-

ʪʦʨʘ (3 ʜɹ - ʜʣʷʚʥʫʪʨʠʜʚʦʨʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʰʫʤʘ, 

2 ʜɹ- ʧʨʠ ʥʘʣʠʯʠʠʪʦʣʴʢʦ ʧʨʦʥʠʢʘʶʱʝʛʦ ʪʨʘʥʩʧʦʨʪ-

ʥʦʛʦ ʰʫʤʘ). 

ɸʚʪʦʨʳ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʫʙʝʞʜʝʥʳ, ʯʪʦ ʠʤʝʝʪʩʷ 

ʝʱʝ ʦʜʠʥ ʤʦʱʥʳʡ ʨʝʟʝʨʚ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʬʦʨʪʥʦʡ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʦʙʣʘʜʘʶʱʝʡ ʚʳ-

ʩʦʢʠʤ ʵʩʪʝʪʠʯʝʩʢʠʤ ʵʬʬʝʢʪʦʤ ï ʚʝʨʪʠʢʘʣʴʥʦʝ ʦʟʝ-

ʣʝʥʝʥʠʝ, ʘ ʠʤʝʥʥʦ: ʬʘʩʘʜʥʦʝ ʦʟʝʣʝʥʝʥʠʝ, ʦʟʝʣʝʥʝ-

ʥʠʝ ʥʘ ʢʨʦʚʣʝ ʠ ʦʟʝʣʝʥʝʥʠʝ ʦʛʨʘʞʜʝʥʠʡ, ʜʚʦʨʦʚ, 

ʩʢʚʝʨʦʚ, ʜʦʤʦʚ [2, 3]. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʦʛʦ çʟʝʣʝʥʦʛʦè ʧʦʢʨʳʪʠʷ ʧʦ ʚʝʨʪʠʢʘʣʠ ʧʦʟʚʦʣʠʪ 

ʫʚʝʣʠʯʠʪʴ ʦʙʱʝʝ ʟʚʫʢʦʧʦʛʣʦʱʝʥʠʝ ʟʘʤʢʥʫʪʳʭ ʠʣʠ 

ʧʦʣʫʟʘʤʢʥʫʪʳʭ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ (ʧʨʠʤʘʛʠ-

ʩʪʨʘʣʴʥʦʡ ʟʘʩʪʨʦʡʢʠ, ʚʥʫʪʨʠʜʚʦʨʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚ 

ʠ ʤʝʞʮʝʭʦʚʳʭ ʧʣʦʱʘʜʦʢ). 
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ʈʠʩʫʥʦʢ 3 ï ʇʨʠʤʝʨ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʦʟʝʣʝʥʝʥʠʷ ʙʝʪʦʥʥʦʡ ʩʪʝʥʳ ʧʷʪʠʵʪʘʞʥʦʛʦ ʜʦʤʘ ʚ ʇʘʨʠʞʝ ( 

ʇʨʦʝʢʪ - LôOasisDôAbukir) 

 

ʉʘʤʘ ʠʜʝʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʦʟʝʣʝʥʝʥʠʷ ʥʝ ʥʦʚʘ ʠ 

ʠʟʚʝʩʪʥʦ, ʯʪʦ ʦʥʘ ʧʨʠʤʝʥʷʣʘʩʴ ʚ ʩʘʜʘʭ ɼʨʝʚʥʝʛʦ 

ɽʛʠʧʪʘ , ʧʦʟʞʝ ʚ 14-17 ʚʝʢʘʭ - ʚ ɻʨʝʮʠʠ, ʠ ʜʘʣʝʝ, ʚ 

ʨʷʜʝ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ, ʥʘʧʨʠʤʝʨ ʚʦ ʌʨʘʥʮʠʠ 

(ʨʠʩ. 3). ɺ ʠʩʪʦʨʠʠ ʈʦʩʩʠʠ ʦʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʧʨʠʤʝ-

ʨʦʚ ʙʳʣ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ çʚʝʨʭʦʚʦʡ ʩʘʜè ʄʦʩʢʦʚ-

ʩʢʦʛʦ ʂʨʝʤʣʷ, ʟʘʣʦʞʝʥʥʳʡ ʚ 1623 ʛ.ʅʦ ʰʠʨʦʢʦʛʦ 

ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʪʘʢʦʡ ʚʠʜ ʦʟʝʣʝʥʝʥʠʷ ʥʝ 

ʥʘʰʝʣ. ɺ ʈʦʩʩʠʠ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠ ʥʘʣʠʯʠʝ 

ʣʝʩʦʚ, ʧʨʠʨʦʜʥʳʭ ʧʘʨʢʦʚ ʥʝ ʧʦʙʫʞʜʘʣʠ ʢ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʶ ʵʪʦʛʦ ʚʠʜʘ ʦʟʝʣʝʥʝʥʠʷ ʚ ʛʦʨʦʜʘʭ. ʉʪʨʝʤʠ-

ʪʝʣʴʥʦ ʨʘʩʪʫʱʘʷ ʫʨʙʘʥʠʟʘʮʠʷ, ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜ-

ʭʦʜʳ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ, ʩʦʢʨʘʱʝʥʠʝ ʧʣʦʱʘʜʠ 

ʟʝʣʝʥʳʭ ʟʦʥ ʦʙʦʩʪʨʠʣʠ ʚʥʠʤʘʥʠʝ ʢ ʠʟʫʯʝʥʠʶ ʝʚʨʦ-

ʧʝʡʩʢʦʛʦ ʦʧʳʪʘ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʦʩʦʙʝʥʥʦ ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʫʞʝ ʝʩʪʴ ʫʜʘʯʥʳʝ ʧʨʠʤʝʨʳ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʦʟʝʣʝʥʝ-

ʥʠʷ ʚ ʈʌ ʠ ʚ ɹʨʷʥʩʢʝ, ʥʦ ʧʨʘʢʪʠʢʘ ʩʜʝʨʞʠʚʘʝʪʩʷ ʦʪ-

ʩʫʪʩʪʚʠʝʤ ʢʦʥʢʨʝʪʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʦʧʳʪʘ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ. ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʧʨʠ-

ʤʝʨ, ʚʦʧʨʦʩ ʘʢʫʩʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʝʨʪʠ-

ʢʘʣʴʥʦʛʦ ʦʟʝʣʝʥʝʥʠʷ ʦʩʪʘʝʪʩʷ ʥʝ ʠʟʫʯʝʥʥʳʤ. ʇʦʢʘ 

ʥʝʪ ʜʘʥʥʳʭ ʧʦ ʟʥʘʯʝʥʠʷʤ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʟʚʫʢʦʧʦ-

ʛʣʦʱʝʥʠʷ ʚʴʶʱʠʭʩʷ ʚʝʨʪʠʢʘʣʴʥʳʭ ʨʘʩʪʝʥʠʡ (ʣʠ-

ʘʥʳ) ʠ ʵʪʦ ʷʚʣʷʝʪʩʷ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʘʣʴʥʝʡʰʠʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ. ʇʦʩʣʝ ʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʝ 

ʤʝʪʦʜʠʢʠ ʤʦʞʥʦ ʙʫʜʝʪ ʨʘʩʩʯʠʪʘʪʴ ʫʨʦʚʝʥʴ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʦʛʦ ʩʥʠʞʝʥʠʷ ʰʫʤʘ. 

 ʊʘʢʞʝ ʠʥʪʝʨʝʩʥʘ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʷ ʦʟʝʣʝʥʝʥʠʷ, ʦʩʫʱʝʩʪʚʣʷʝʤʘʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʢʨʦʚʣʝ.ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʟʝʣʝʥʝ-

ʥʠʝ ʥʘ ʢʨʦʚʣʝ, ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʥʝ ʪʦʣʴʢʦ ʥʘ ʧʣʦʩ-

ʢʠʭ, ʥʦ ʠ ʜʚʫʭʩʢʘʪʥʳʭ ʢʨʦʚʣʷʭ. ʂʦʥʩʪʨʫʢʮʠʷ ʩʢʘʪ-

ʥʦʡ ʢʨʦʚʣʠ ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʦ,ʟʘʢʣʶʯʘʶʱʝʝʩʷ ʚ 

ʦʪʩʫʪʩʪʚʠʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʝ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʧʦ-

ʢʨʦʚʳ ʜʣʷ ʩʧʫʩʢʘ ʚʦʜʳ ʚʥʠʟ, ʯʪʦ ʠ ʭʘʨʘʢʪʝʨʥʦ ʚ ʈʌ 

ʜʣʷ ʢʦʪʪʝʜʞʥʦʛʦ ʪʠʧʘ ʟʘʩʪʨʦʡʢʠ. ʉʢʘʪʥʘʷ ʢʨʦʚʣʷ 

ʤʘʣʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʣʦʩʢʦʡ, ʟʘ ʠʩʢʣʶʯʝʥʠʝ ʨʘʟʤʝʨʘ 

ʧʣʦʱʘʜʠ ʧʦʜ ʦʟʝʣʝʥʝʥʠʝ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʥʪʘʞʘ 

ʩʜʝʨʞʠʚʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ. 

ʕʩʪʝʪʠʯʝʩʢʠ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʦʟʝʣʝʥʝʥʠʝ ʥʘ 

ʢʨʦʚʣʝ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ ʚ ʚʠʜʝ ʟʝʣʝʥʳʭ ʥʘʩʘʞ-

ʜʝʥʠʡ, ʥʦ ʠ ʚʦʟʤʦʞʥʦ ʫʩʪʨʦʡʩʪʚʦ ʧʨʦʛʫʣʦʯʥʳʭ ʠ 

ʤʝʩʪ ʦʪʜʳʭʘ ʜʣʷ ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʚʠʜʝ ʩʢʚʝʨʘ ʠʣʠ 

ʧʣʦʱʘʜʢʠ. ɽʚʨʦʧʝʡʩʢʠʡ ʦʧʳʪ ʧʦʜʦʙʥʦʛʦ ʥʘʧʨʘʚʣʝ-

ʥʠʷ ʭʘʨʘʢʪʝʨʝʥʪʦʣʴʢʦ ʜʣʷ ʚʳʩʦʪʥʦʡ ʟʘʩʪʨʦʡʢʠ. 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚ-

ʣʝʥʠʷ ʠʤʝʝʪ ʨʷʜ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥ-

ʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʧʨʠ ʣʶʙʦʤ ʚʠʜʝ ʢʨʦʚʣʠ: 

- ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʟʘʱʠʪʫ ʢʨʦʚʣʠ ʦʪ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚʣʘʛʠ ʠ ʧʨʦʨʘʩʪʘʥʠʷ ʢʦʨʥʝʡ ʨʘʩʪʝ-

ʥʠʡ (ʨʝʰʘʝʪʩʷ ʧʫʪʝʤ ʫʩʪʨʦʡʩʪʚʘ ʢʨʦʚʣʝʟʘʱʠʪʥʦʡ 

ʧʣʝʥʢʠ, ʫʢʣʘʜʢʠ ʛʝʦʪʝʢʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʜʨ.); 

- ʥʝʦʙʭʦʜʠʤ ʫʯʝʪ ʥʘʛʨʫʟʢʠ ʦʪ ʤʘʩʩʳ ʦʛʨʘʞʜʝ-

ʥʠʡ, ʧʦʯʚʳ ʠ ʨʘʩʪʝʥʠʡ; 

- ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʝʥʠʝ ʫʭʦʜʘ ʟʘ ʟʝʣʝʥʦʡ 

ʢʨʦʚʣʝʡ.  

 ʈʝʘʣʠʟʘʮʠʷ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʦʟʝʣʝʥʝʥʠʷ 

ʪʨʝʙʫʝʪ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʦʣʦʛʠʠ ʘʚʪʦʤʘʪʠʟʠ-

ʨʦʚʘʥʥʦʛʦ ʨʘʩʯʝʪʘ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘʧʨʠ 

ʧʦʜʛʦʪʦʚʢʝ ʇʆʉ ʠ ʇʇʈ ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, 

ʘ ʪʘʢʞʝ ʧʨʠʚʣʝʯʝʥʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʦʝʢʪʘ-ʜʠʟʘʡʥʘ, ʚ ʢʦʪʦʨʦʤ ʪʘʢʞʝ ʙʫʜʫ ʧʨʝʜʣʦ-

ʞʝʥʳ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ [6]. 

ɺʳʙʦʨ ʨʘʩʪʝʥʠʡ ʜʣʷ ʦʟʝʣʝʥʝʥʠʷ ʢʨʦʚʣʠ ʨʝʢʦ-

ʤʝʥʜʫʝʪʩʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʨʝʜʠ ʥʝʧʨʠʭʦʪʣʠʚʳʭ ʚʠ-

ʜʦʚ ʢ ʫʭʦʜʫ ʨʘʩʪʝʥʠʡ ʩ ʤʝʣʢʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ, 

ʢ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʢʘʨʣʠʢʦʚʳʝ ʚʠʜʳ ʜʝʨʝʚʴʝʚ, ʢʫʩʪʘʨ-

ʥʠʢʦʚ ʠ ʮʚʝʪʦʚ. ʊʘʢʞʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʤʦʨʦʟʦʩʪʦʡʢʠʝ ʨʘʩʪʝʥʠʷ (ʦʯʠʪʦʢ, ʩʝʜʫʤ, ʤʦʣʦʜʠʣʦ, 

ʩʪʝʣʶʱʠʝʩʷ ʬʣʦʢʩʳ), ʤʭʠ, ʣʫʛʦʚʳʝ ʮʚʝʪʳ, ʘ ʪʘʢ ʞʝ 

ʜʫʰʠʮʫ, ʣʘʚʘʥʜʫ, ʛʚʦʟʜʠʢʠ.  

ʇʦʩʢʦʣʴʢʫ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ, ʵʩʪʝʪʠʯʝʩʢʠʝ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 
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ʪʝʭʥʦʣʦʛʠʡ ʦʟʝʣʝʥʝʥʠʷ ʥʝʦʩʧʦʨʠʤʳ, ʪʦ ʥʝʦʙʭʦ-

ʜʠʤʘ ʦʮʝʥʢʘ ʠʥʞʝʥʝʨʥʦʛʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʬʘʢʪʦ-

ʨʦʚ ʠʭ ʨʝʘʣʠʟʘʮʠʠ. ʀʥʞʝʥʝʨʥʳʝ ʬʘʢʪʦʨʳ: ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʟʦʥʳ, ʰʫʤʦʟʘ-

ʱʠʪʥʳʡ, ʫʣʫʯʰʝʥʠʝ ʵʢʦʣʦʛʠʠ ʠ ʧʨʠʜʘʥʠʝ ʚʳʩʦʢʠʭ 

ʵʩʪʝʪʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ ʟʜʘʥʠʶ. 

ʉ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ 

ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚʘʞʥʦ ʫʯʠ-

ʪʳʚʘʪʴʚʣʠʷʥʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʚ ʯʘʩʪʥʦ-

ʩʪʠ ʟʘʚʠʩʠʤʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟ-

ʜʫʭʘ ʧʦ ʩʝʟʦʥʫ ʜʣʷ ʨʘʟʥʳʭ ʪʠʧʦʚ ʢʨʦʚʣʠ (ʨʠʩ.4). 

 
ʈʠʩʫʥʦʢ 4- ɿʘʚʠʩʠʤʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʧʦ ʩʝʟʦʥʫ 

 

ɺ ɹʨʷʥʩʢʝ ʚʚʠʜʫ, ʪʦʛʦ ʯʪʦ ʛʦʨʦʜ ʠʩʪʦʨʠʯʝʩʢʠ 

ʠʤʝʣ ʧʨʠʨʦʜʥʳʝ ʧʘʨʢʠ ʚ ʯʝʨʪʝ ʛʦʨʦʜʘ ï ʧʨʘʢʪʠʢʘ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʦʟʝʣʝʥʝʥʠʷ ʦʪʩʫʪʩʪʚʦʚʘʣʘ. ʅʦ ʦʙ-

ʩʣʝʜʦʚʘʥʠʝ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʚʳʷʚʠʣʦ ʥʘʣʠʯʠʝ ʝʜʠʥʠʯʥʳʭ ʧʨʠʤʝʨʦʚ ʬʘʩʘʜʥʦʛʦ 

ʦʟʝʣʝʥʝʥʠʷ (ʨʠʩ. 5). 

 
ʈʠʩʫʥʦʢ 5- ɿʜʘʥʠʝ ʣʘʙʦʨʘʪʦʨʠʠ ʩʫʜʝʙʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʥʘ ʫʣ. ʈʦʤʘʰʠʥʘʚ ʛ. ɹʨʷʥʩʢʝ 

 

ʆʟʝʣʝʥʝʥʠʝ ʣʠʘʥʦʡ ʫʤʝʥʴʰʘʝʪ ʥʘʛʨʝʚ ʩʪʝʥ, 

ʧʨʝʜʦʭʨʘʥʷʝʪ ʧʦʤʝʱʝʥʠʷ ʦʪ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʟʘʛʨʷʟ-

ʥʝʥʥʦʛʦ ʚʦʟʜʫʭʘ ʠ ʧʳʣʠ, ʧʦʚʳʰʘʝʪ ʚʣʘʞʥʦʩʪʴ ʚʦʟ-

ʜʫʭʘ ʠ ʩʥʠʞʘʝʪ ʫʨʦʚʝʥʴ ʰʫʤʘ. ɹʣʘʛʦʜʘʨʷ ʪʦʥʢʦʤʫ 

ʛʫʪʪʘʧʝʨʯʝʚʦʤʫ ʩʪʝʙʣʶ ʚʴʶʱʠʝʩʷ ʨʘʩʪʝʥʠʷ ʩʧʦ-

ʩʦʙʥʳ ʧʨʠʥʠʤʘʪʴ ʥʝʦʙʳʯʥʳʝ ʬʦʨʤʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʩʪʨʦʝʥʠʷ ʦʧʦʨʳ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʘʝʪ ʵʩʪʝ-

ʪʠʯʝʩʢʦʝ ʚʦʩʧʨʠʷʪʠʝ ʟʜʘʥʠʷ. 

ɺ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʅʝʯʝʨʥʦʟʝʤʴʷ 

ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʧʨʠʤʝʥʝʥʠʝ ʪʘʢʠʭ ʨʘʩʪʝʥʠʡ 

ʢʘʢ: ʘʢʪʠʥʠʜʠʷ, ʣʠʤʦʥʥʠʢ ʢʠʪʘʡʩʢʠʡ, ʜʨʝʚʦʛʫʙʝʮ, 

ʚʠʥʦʛʨʘʜ, ʧʘʨʪʝʥʦʮʠʩʩʫʩ, ʞʠʤʦʣʦʩʪʴ ʢʘʧʨʠʬʦʣʴ, 

ʢʣʝʤʘʪʠʩ (ʣʦʤʦʥʦʩ), ʧʣʝʪʠʩʪʳʝ ʨʦʟʳ, ʛʦʨʪʝʥʟʠʷ 

ʚʴʶʱʘʷʩʷ, ʢʦʙʝʷ, ʜʫʰʠʩʪʳʡ ʛʦʨʦʰʝʢ, ʥʘʩʪʫʨʮʠʷ, 

ʪʫʥʙʝʨʛʠʷ, ʬʘʩʦʣʴ ʦʛʥʝʥʥʦʢʨʘʩʥʘʷ, ʠʧʦʤʝʷ, ʜʝʢʦʨʘ-

ʪʠʚʥʘʷ ʪʳʢʚʘ.ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ, ʚʳʧʦʣʥʝʥ-

ʥʳʝ ʜʣʷ ʜʚʫʭ ʪʠʧʦʚ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʦʟʝʣʝʥʝʥʠʷ ʧʨʠ-

ʚʝʜʝʥʳ ʚ ʪʘʙʣ. 5. 
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ʊʘʙʣʠʮʘ 5. 

ʉʪʦʠʤʦʩʪʴ ʨʘʙʦʪ ʧʦ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʦʟʝʣʝʥʝʥʠʶ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ 

ʊʝʭʥʦʣʦʛʠʷ ʦʟʝʣʝʥʝʥʠʷ ʅʘʠʤʝʥʦʚʘʥʠʝ ʨʘʙʦʪ ʆʙʱʘʷ ʩʪʦʠʤʦʩʪʴ, ʪʳʩ.ʨʫʙ. 

ʆʟʝʣʝʥʝʥʠʝ ʢʨʦʚʣʠ 

-ʩʣʠʚ ʩ ʧʦʜʦʛʨʝʚʦʤ, ʤ2 0,55 

-ʪʝʧʣʦʠʟʦʣʷʮʠʷ, ʤ2 0,65 

-ʜʨʝʥʘʞʥʘʷ ʩʠʩʪʝʤʘ, ʤ2 0,7 

-ʬʠʣʴʪʨʫʶʱʘʷ ʤʝʤʙʨʘʥʘ, ʤ2 1,5 

-ʧʠʪʘʪʝʣʴʥʳʡ ʛʨʫʥʪ, ʤ2 0,9 

ʠʪʦʛʦ, ʤ2: 2,14 

ɺʝʨʪʠʢʘʣʴʥʦʝ ʦʟʝʣʝʥʝʥʠʝ 

-ʧʦʩʘʜʢʘ ʦʜʥʦʨʷʜʥʳʭ ʞʠʚʳʭ ʠʟʛʦʨʦʜʝʡ, 

ʤ.ʧ. 
0,5 0,8 

-ʧʦʩʘʜʢʘ ʚ ʜʚʘ ʨʷʜʘ, ʤ.ʧ. 0,8 1,3 

-ʧʦʩʘʜʢʘ ʚ ʪʨʠ ʨʷʜʘ, ʤ.ʧ. 1,1 1,8 

-ʚʝʨʪʠʢʘʣʴʥʦʝ ʦʟʝʣʝʥʝʥʠʝ, ʤ.ʧ. 0,8 1,0 

 

ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʚ ʦʟʝʣʝʥʝʥʠʠ ʛʦʨʦʜʩʢʦʡ ʟʘ-

ʩʪʨʦʡʢʠ ʛ. ɹʨʷʥʩʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʘʢ-

ʪʠʚʠʟʠʨʦʚʘʪʴ ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ, ʥʘʯʠ-

ʥʘʷ ʩʦ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ, ʟʘʢʘʥʯʠʚʘʷ ʧʨʘʢ-

ʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʝʡ, ʚʢʣʶʯʘʶʱʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʣʘʥʜʰʘʬʪʥʦʛ, ʠ ʢʨʦ-

ʚʝʣʴʥʦʛʦ, ʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʦʟʝʣʝʥʝʥʠʷ.  

ɿʘʢʣʶʯʝʥʠʝ  

-ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʧʨʦʙʣʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤ-

ʬʦʨʪʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʘʢʪʫ-

ʘʣʴʥʘ; 

-ʚʳʷʚʣʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʩ-

ʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʫʭʫʜʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦ-

ʷʥʠʷ ʢʦʤʬʦʨʪʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʚʳʟʚʘʥʳ ʥʝ 

ʪʦʣʴʢʦ ʧʝʨʝʛʨʫʞʝʥʥʦʩʪʴʶ ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʛʠʩʪʨʘ-

ʣʝʡ, ʥʦ ʠ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʩʦʢʨʘʱʝʥʠʝʤ ʥʘ 12% 

ʧʣʦʱʘʜʠ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ; 

-ʚʳʷʚʣʝʥʳ ʥʘʨʫʰʝʥʠʷ ʥʦʨʤ ʦʟʝʣʝʥʝʥʠʷ, ʧʨʠ-

ʭʦʜʷʱʠʝ ʥʘ ʦʜʥʦʛʦ ʞʠʪʝʣʷ ʜʦ 5 ʤ. ʢʚ. ʚʤʝʩʪʦ 10 ʤ. 

ʢʚ.; 

-ʧʨʝʜʣʦʞʝʥʳ ʙʘʟʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʝʪʦʜʦʣʦ-

ʛʠʷ ʨʘʩʯʝʪʘ ʦʟʝʣʝʥʝʥʠʷ ʧʣʦʪʥʦʡ ʛʦʨʦʜʩʢʦʡ ʟʘ-

ʩʪʨʦʡʢʠ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʘʢʫʩʪʠʯʝʩʢʦʡ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ; 

-ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʚʝʜʝʥʠʝ ʚ ʧʨʘʢʪʠʢʫ ʪʝʭʥʦʣʦ-

ʛʠʡ ʢʨʦʚʝʣʴʥʦʛʦ ʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʦʟʝʣʝʥʝʥʠʷ, ʨʘʩ-

ʰʠʨʷʶʱʠʭ ʠʭ ʬʫʥʢʮʠʠ; 

-ʨʘʩʩʯʠʪʘʥʳ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʝʘʣʠ-

ʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʦʟʝʣʝʥʝʥʠʷ, ʧʦʢʘʟʘ-

ʪʝʣʠ ʠʭ ʩʪʦʠʤʦʩʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʜʣʷ ʙʶʜʞʝʪʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʯʘʩʪʥʳʭ ʣʠʮ ʜʣʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʅʝʯʝʨʥʦʟʝʤʴʷ. 
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CULTURAL SCIENCES 

 

 ʂʆʄʄɽʈʏɽʉʂʀʁ ɸʉʇɽʂʊ ʌʋʅʂʎʀʆʅʀʈʆɺɸʅʀʗ ʉʆɺʈɽʄɽʅʅʓʍ ʈʆʉʉʀʁʉʂʀʍ 
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Doctor of philosophy, professor, head of the research sector  
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ɸʥʥʦʪʘʮʠʷ 

ʈʘʩʩʤʦʪʨʝʥ ʦʜʠʥ ʠʟ ʘʩʧʝʢʪʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʩʪʠʪʫʪʦʚ ʢʫʣʴʪʫʨʳ ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʜʝ-

ʤʦʢʨʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʩʚʷʟʘʥʥʳʡ ʩ ʫʩʣʦʚʠʷʤʠ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʥʩʪʠʪʫʪʦʚ 

ʢʫʣʴʪʫʨʳ. 

Abstract 

Considered one of the aspects of the functioning of cultural institutions in a modern democratized state, re-

lated to the conditions of commercialization of the activities of cultural institutions. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʫʣʴʪʫʨʥʘʷ ʧʦʣʠʪʠʢʘ, ʢʦʤʤʝʨʮʠʷ, ʫʯʨʝʞʜʝʥʠʷ ʢʫʣʴʪʫʨʳ, ʦʢʘʟʘʥʠʝ ʫʩʣʫʛ, ʩʫʙʲʝʢ-

ʪʠʚʥʳʝ ʠʥʪʝʨʝʩʳ. 

Keywords: Cultural policy, commerce, cultural institutions, service delivery, subjective interests. 

 

ʂʫʣʴʪʫʨʥʘʷ ʧʦʣʠʪʠʢʘ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʦʙʱʝʛʦ-

ʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʣʶʙʦʛʦ ʦʙʱʝʩʪʚʘ. ʆʜʥʦ ʠʟ 

ʧʝʨʚʳʭ ʦʧʨʝʜʝʣʝʥʠʡ ʪʝʨʤʠʥʘ çʢʫʣʴʪʫʨʥʘʷ ʧʦʣʠ-

ʪʠʢʘè ʙʳʣʦ ʜʘʥʦ ʥʘ ʢʨʫʛʣʦʤ ʩʪʦʣʝ ʖʅɽʉʂʆ ʚ 1967 

ʛ. ʚ ʄʦʥʘʢʦ. ɺ ʜʦʢʣʘʜʝ çʇʦʣʠʪʠʢʘ ʚ ʩʬʝʨʝ ʢʫʣʴʪʫʨʳ 

ï ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʩʦʦʙʨʘʞʝʥʠʷè ʧʦʜ ʧʦʣʠʪʠʢʦʡ ʚ 

ʩʬʝʨʝ ʢʫʣʴʪʫʨʳ ʙʳʣʦ ʨʝʰʝʥʦ ʧʦʥʠʤʘʪʴ çʢʦʤʧʣʝʢʩ 

ʦʧʝʨʘʮʠʦʥʘʣʴʥʳʭ ʧʨʠʥʮʠʧʦʚ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʠ 

ʬʠʥʘʥʩʦʚʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʨʦʮʝʜʫʨ, ʢʦʪʦ-

ʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʩʥʦʚʫ ʜʝʡʩʪʚʠʡ ʛʦʩʫʜʘʨʩʪʚʘ ʚ 

ʦʙʣʘʩʪʠ ʢʫʣʴʪʫʨʳè [1].  

ʂʫʣʴʪʫʨʥʘʷ ʧʦʣʠʪʠʢʘ, ʧʦʤʠʤʦ ʧʨʦʯʝʛʦ, ʤʦʞʝʪ 

ʙʳʪʴ ʨʘʩʩʤʦʪʨʝʥʘ ʧʦʜ ʫʛʣʦʤ ʟʨʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʚ ʜʘʥʥʦʝ ʚʨʝʤʷ ʩʧʦʩʦʙʦʚ ʧʫʙʣʠʯʥʦʛʦ, ʦʬʠʮʠʘʣʴʥʦʛʦ 

ʠʣʠ ʥʝʦʬʠʮʠʘʣʴʥʦʛʦ (ʩʢʨʳʪʦʛʦ) ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʘʟ-

ʥʦʛʦ ʨʦʜʘ ʦʪʥʦʰʝʥʠʡ, ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʪʝʭ ʠʣʠ 

ʠʥʳʭ ʠʥʩʪʠʪʫʪʦʚ, ʨʝʘʣʠʟʫʶʱʠʭ ʩʚʦʶ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ ʚ ʢʫʣʴʪʫʨʥʦʡ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩʦ ʩʚʦʠʤʠ ʩʫʙʲʝʢʪʠʚʥʳʤʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ 

ʠʥʪʝʨʝʩʘʤʠ. 

ʇʨʠ ʵʪʦʤ ʧʦʜ ʩʫʙʲʝʢʪʘʤʠ ʢʫʣʴʪʫʨʥʦʡ ʧʦʣʠ-

ʪʠʢʠ ʧʨʠʥʷʪʦ ʧʦʥʠʤʘʪʴ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʦʨʛʘʥʳ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʦʩʥʦʚʝ 

ʟʘʢʦʥʦʚ, ʢʦʪʦʨʳʝ ʩʦʜʝʡʩʪʚʫʶʪ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʚʦʟ-

ʛʣʘʰʝʥʥʦʡ ʢʦʥʮʝʧʮʠʠ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʳ ʚ ʩʪʨʘʥʝ, 

ʬʠʥʘʥʩʠʨʫʷ ʵʪʫ ʩʬʝʨʫ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ, ʦʢʘʟʳʚʘʷ ʧʫʙʣʠʯʥʫʶ ʧʦʜʜʝʨʞʢʫ ʚ ʚʠʜʝ ʧʨʝ-

ʤʠʡ, ʧʦʯʝʪʥʳʭ ʟʚʘʥʠʡ ʠ ʠʥʳʭ ʧʦʦʱʨʝʥʠʡ. ɺ ʪʘʢʦʤ 

ʩʣʫʯʘʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʚʣʘʩʪʴ ʣʦʞʠʪʩʷ ʦʪʚʝʪʩʪʚʝʥ-

ʥʦʩʪʴ ʟʘ ʚʩʝ ʧʦʩʣʝʜʩʪʚʠʷ ʫʪʚʝʨʞʜʝʥʥʳʭ ʧʨʠʥʮʠʧʦʚ 

ʧʦʣʠʪʠʢʠ ʩʫʙʩʠʜʠʨʦʚʘʥʠʷ ʠ ʧʦʜʜʝʨʞʢʠ ʧʫʙʣʠʯʥʳʭ 

ʪʚʦʨʯʝʩʢʠʭ ʘʢʪʦʚ (ʩʧʝʢʪʘʢʣʝʡ, ʬʠʣʴʤʦʚ, ʬʝʩʪʠʚʘ-

ʣʝʡ, ʢʦʥʢʫʨʩʦʚ ʠ ʜʨ.). ɺʣʘʩʪʥʳʝ ʦʨʛʘʥʳ ʩʯʠʪʘʶʪ 

ʩʚʦʠʤ ʜʦʣʛʦʤ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ ʬʠʥʘʥʩʠʨʫʝʤʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʚ ʙʦʣʴʰʝʡ 

ʤʝʨʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʮʝʣʝʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʠ-

ʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ, ʠ ʚ ʤʝʥʴʰʝʡ ʤʝʨʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʩʫʱʝʩʪʚʣʷʝʤʦʡ ʥʘ ʵʪʠ 

ʜʝʥʴʛʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚ ʣʶʙʦʤ ʜʝʤʦʢʨʘʪʠʯʝʩʢʦʤ 

ʛʦʩʫʜʘʨʩʪʚʝ, ʦʧʨʝʜʝʣʝʥʥʦʝ ʯʠʩʣʦ ʫʯʨʝʞʜʝʥʠʡ ʢʫʣʴ-

ʪʫʨʳ ʩʫʱʝʩʪʚʫʝʪ ʥʘ ʫʩʣʦʚʠʷʭ ʩʘʤʦʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 

ʠ ʨʝʘʣʠʟʫʝʪ ʚ ʩʚʦʝʡ ʧʨʘʢʪʠʢʝ ʪʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʢʦʪʦʨʳʝ ʩʯʠʪʘʝʪ ʜʣʷ ʩʝʙʷ ʚʳʛʦʜʥʳʤʠ. ʕʪʦ ʧʦʩʣʝʜ-

ʥʝʝ ʚʩʝ ʯʘʱʝ ʩʪʘʥʦʚʠʪʩʷ ʧʨʝʜʤʝʪʦʤ ʧʫʙʣʠʯʥʳʭ 

ʜʠʩʢʫʩʩʠʡ ʚ ʈʦʩʩʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʫʟʢʠʤ ʤʝʩʪʦʤ ʚ 

ʫʩʣʦʚʠʷʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʭ ʞʝ ʫʯʨʝʞʜʝʥʠʡ ʢʫʣʴʪʫʨʳ ʷʚʣʷʝʪʩʷ ʩʫ-

ʱʝʩʪʚʫʶʱʘʷ ʘʧʨʠʦʨʠ ʚ ʩʦʟʥʘʥʠʠ ʪʚʦʨʯʝʩʢʦʡ ʠʥ-

ʪʝʣʣʠʛʝʥʮʠʠ çʥʝʧʨʠʢʦʩʥʦʚʝʥʥʦʩʪʴè ʜʣʷ ʢʨʠʪʠʢʠ 

ʪʚʦʨʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ 

ʠʩʢʫʩʩʪʚʘ (ʙʫʜʴ ʪʦ ʪʝʘʪʨʘʣʴʥʘʷ ʠʣʠ ʢʠʥʝʤʘʪʦʛʨʘʬʠ-

ʯʝʩʢʘʷ ʨʝʞʠʩʩʫʨʘ, ʠʟʦʙʨʘʟʠʪʝʣʴʥʳʝ ʧʨʠʝʤʳ ʚ ʞʠ-

ʚʦʧʠʩʠ ʠʣʠ ʩʢʫʣʴʧʪʫʨʝ). ʆʜʥʠʤ ʠʟ ʧʨʠʤʝʨʦʚ ʜʠʩ-

ʢʫʩʩʠʠ, ʚʳʟʚʘʚʰʝʡ ʙʫʨʥʳʝ ʦʙʩʫʞʜʝʥʠʷ ʚ ʧʨʝʩʩʝ ʠ ʚ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʢʨʫʛʘʭ, ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʧʫʙʣʠʯʥʳʡ 

ʢʦʥʬʣʠʢʪ, ʩʚʷʟʘʥʥʳʡ ʩ ʧʦʩʪʘʥʦʚʢʦʡ ʦʧʝʨʳ ʈ.ɺʘʛ-
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ʥʝʨʘ çʊʘʥʛʝʡʟʝʨè (2015 ʛ.) ʚ ʅʦʚʦʩʠʙʠʨʩʢʦʤ ʦʧʝʨ-

ʥʦʤ ʪʝʘʪʨʝ [2]. ʅʘʣʠʯʠʝ ʪ.ʥ. çʘʚʘʥʛʘʨʜʥʳʭè, ʤʦʜʝʨ-

ʥʠʩʪʩʢʠʭ ʠ ʪ.ʧ. ʨʝʰʝʥʠʡ ʩʧʝʢʪʘʢʣʝʡ, ʩʢʫʣʴʧʪʫʨ, 

ʬʠʣʴʤʦʚ ʧʨʠʚʦʜʠʪ ʢ ʙʫʨʥʳʤ ʧʫʙʣʠʯʥʳʤ ʜʠʩʢʫʩ-

ʩʠʷʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʥʦʚʴ ʠ ʚʥʦʚʴ, ʦʙʱʝʩʪʚʝʥʥʘʷ 

ʤʳʩʣʴ, ʦʪʜʝʣʴʥʳʝ ʵʢʩʧʝʨʪʳ ʚ ʣʠʮʝ ʧʠʩʘʪʝʣʝʡ, ʨʝ-

ʞʠʩʩʝʨʦʚ, ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʢʨʠʪʠʢʦʚ ʧʦʜʥʠʤʘʶʪ 

ʚʦʧʨʦʩ ʦ ʥʨʘʚʩʪʚʝʥʥʦ-ʠʜʝʡʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʭʫ-

ʜʦʞʥʠʢʘ (ʚ ʩʘʤʦʤ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʵʪʦʛʦ ʩʣʦʚʘ) ʧʝ-

ʨʝʜ ʦʙʱʝʩʪʚʦʤ. ʊʝʤ ʙʦʣʝʝ ʯʪʦ ʠʟ ʥʘʣʦʛʦʚ, ʩʦʙʠʨʘʝ-

ʤʳʭ ʩ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ, ʬʦʨʤʠʨʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʬʦʥʜʳ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʳ, ʩʫʙʩʠ-

ʜʠʨʫʶʱʠʝ ʪʝʭ ʠʣʠ ʠʥʳʭ ʩʫʙʲʝʢʪʦʚ ʢʫʣʴʪʫʨʥʦʡ ʜʝ-

ʷʪʝʣʴʥʦʩʪʠ ʚ ʛʦʩʫʜʘʨʩʪʚʝ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʢʦʛʜʘ ʚʣʘʩʪʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʩʫʞʘʶʪ ʩʬʝʨʫ ʩʚʦʝʛʦ ʚʣʠʷʥʠʷ ʥʘ ʦʙʣʘʩʪʴ ʢʫʣʴʪʫʨʳ 

(ʟʘ ʩʯʝʪ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʦʪʢʘʟʘ ʦʪ ʬʠʥʘʥʩʠʨʦʚʘ-

ʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʢʫʣʴ-

ʪʫʨʳ), ʪʦʛʜʘ ʦʪʢʨʳʚʘʝʪʩʷ ʜʦʩʪʫʧ ʚ ʵʪʫ ʩʬʝʨʫ ʨʘʟʥʳʭ 

ʬʦʨʤ ʥʝʢʦʤʤʝʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʨʘʟʥʳʭ ʦʙ-

ʱʝʩʪʚʝʥʥʳʭ ʬʦʥʜʦʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʣʘʩʪʥʳʝ ʩʪʨʫʢ-

ʪʫʨʳ ʥʝ ʤʦʛʫʪ ʥʝʩʪʠ ʧʦʣʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʨʝ-

ʟʫʣʴʪʘʪʳ ʪʦʡ ʧʨʘʢʪʠʢʠ, ʢʦʪʦʨʘʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 

ʫʯʨʝʞʜʝʥʠʷʭ, ʧʦʣʫʯʘʝʤʳʭ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʠ ʧʦʜ-

ʦʪʯʝʪʥʳʭ ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ, ʘ ʪʦ ʠ ʟʘʨʫʙʝʞʥʳʤ 

ʦʨʛʘʥʠʟʘʮʠʷʤ. ʇʦʵʪʦʤʫ ʵʪʠ ʫʯʨʝʞʜʝʥʠʷ, ʧʦʩʪʝ-

ʧʝʥʥʦ ʧʨʠʩʧʦʩʘʙʣʠʚʘʷʩʴ ʢ ʠʟʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦ-

ʚʠʷʤ, ʚʳʨʘʙʘʪʳʚʘʶʪ ʩʚʦʠ ʧʨʠʥʮʠʧʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʩʚʦʠ ʧʨʠʥʮʠʧʳ ʚʳʞʠʚʘʥʠʷ, ʠ ʥʘ ʥʠʭ ʩʪʨʦʷʪ ʩʚʦʶ 

ʬʠʥʘʥʩʦʚʫʶ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʧʨʘʢʪʠʢʫ. ɺ 

ʠʪʦʛʝ ʩʢʣʘʜʳʚʘʝʪʩʷ ʣʠʥʠʷ ʩʘʤʠʭ ʫʯʨʝʞʜʝʥʠʡ ʢʫʣʴ-

ʪʫʨʳ, ʧʘʨʘʣʣʝʣʴʥʘʷ ʦʬʠʮʠʘʣʴʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʣʠʥʠʠ ʢʫʣʴʪʫʨʥʦʡ ʧʦʣʠʪʠʢʠ. ʉʧʨʘʚʝʜʣʠʚʦ ʣʠ ʠʥ-

ʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʵʪʫ ʩʠʪʫʘʮʠʶ ʢʘʢ ʣʠʥʠʶ çʩʦʙ-

ʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʥʦʡ ʧʦʣʠʪʠʢʠ ʫʯʨʝʞʜʝʥʠʷ ʢʫʣʴ-

ʪʫʨʳè? ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʦʛʦ ʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥʠʷ ʢʫʣʴ-

ʪʫʨʥʦʡ ʧʦʣʠʪʠʢʠ ï ʧʦʜʦʙʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʡ. ʏʪʦ ʚʳʪʝʢʘʝʪ ʠʟ ʪʘʢʦʛʦ 

ʨʘʟʜʝʣʝʥʠʷ ʩʬʝʨʳ ʦʙʝʩʧʝʯʝʥʠʷ ʪʚʦʨʯʝʩʪʚʘ? ʅʘʣʠ-

ʯʠʝ ʜʚʫʭ ʣʠʥʠʡ ʨʝʘʣʠʟʘʮʠʠ ʜʫʭʦʚʥʦ-ʢʫʣʴʪʫʨʥʦʛʦ 

ʨʘʟʚʠʪʠʷ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʘ ʩ ʜʨʫʛʦʡ ï ʥʘʣʠʯʠʷ ʥʝ-

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʥʦʡ ʧʦʣʠʪʠʢʠ. ʉʪʝʧʝʥʴ 

ʩʦʚʧʘʜʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʠʷ ʢʫʣʴʪʫʨʥʳʭ ʧʦʣʠʪʠʢ ʪʝʭ 

ʠʣʠ ʠʥʳʭ ʯʘʩʪʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʢʫʣʴʪʫʨʳ ʪʨʝʙʦʚʘ-

ʥʠʷʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʥʦʡ ʧʦʣʠʪʠʢʠ ʤʦʞʝʪ 

ʥʝ ʩʦʚʧʘʜʘʪʴ. 

ʀʩʪʦʨʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʢʫʣʴ-

ʪʫʨʳ ʩ ʤʦʤʝʥʪʘ ʠʭ ʧʦʷʚʣʝʥʠʷ ʠʤʝʥʥʦ ʢʘʢ ʩʦʮʠʘʣʴ-

ʥʳʭ ʠʥʩʪʠʪʫʪʦʚ (ʚ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ ʠ ʈʦʩʩʠʠ, ʚ ʦʩ-

ʥʦʚʥʦʤ, ʵʪʦ ʧʨʦʠʩʭʦʜʠʣʦ ʚ 18 ʚ.), ʘ ʥʝ ʩʦʦʙʱʝʩʪʚ 

ʩʘʤʦʜʝʷʪʝʣʴʥʳʭ ʣʶʙʠʪʝʣʝʡ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, 

ʯʪʦ ʠʭ ʩʦʟʜʘʥʠʝ ʙʳʣʦ ʧʦʣʥʦʩʪʴʶ ʧʨʝʨʦʛʘʪʠʚʦʡ ʢʦ-

ʨʦʣʝʚʩʢʠʭ ʚʣʘʩʪʝʡ. ʕʪʦʪ ʧʝʨʠʦʜ ʚ ʮʝʣʦʤ ʭʘʨʘʢʪʝʨʠ-

ʟʦʚʘʣʩʷ ʧʨʦʮʝʩʩʘʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥ-

ʥʳʭ ʛʦʩʫʜʘʨʩʪʚ, ʙʦʨʴʙʦʡ ʩ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʮʝʥ-

ʪʨʘʣʠʟʘʮʠʠ ʧʨʘʢʪʠʢʦʡ ʦʙʦʩʦʙʣʝʥʠʷ ʦʪʜʝʣʴʥʳʭ 

ʟʝʤʝʣʴ ʦʪ ʮʝʥʪʨʘʣʴʥʦʡ ʚʣʘʩʪʠ. ʊʦʛʜʘ ʞʝ, ʧʦʤʠʤʦ 

ʧʨʦʯʝʛʦ, ʥʝ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʣʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʩʬʝʨʘʭ, ʘ ʚ ʩʬʝʨʘʭ ʜʫʭʦʚʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʨʦʣʷʤʠ ʠ ʤʫʜʨʳʤʠ ʧʨʠʜʚʦʨʥʳʤʠ 

(ʪʠʧʘ ʢʘʨʜʠʥʘʣʘ ʈʠʰʝʣʴʝ ʚʦ ʌʨʘʥʮʠʠ) ʩʦʟʜʘʚʘʣʠʩʴ 

ʦʩʦʙʳʝ ʫʯʨʝʞʜʝʥʠʷ ʢʫʣʴʪʫʨʳ. ʉʨʝʜʠ ʥʠʭ ʙʳʣʠ: ʢʦ-

ʨʦʣʝʚʩʢʠʝ ʦʧʝʨʳ, ʢʘʨʪʠʥʥʳʝ ʛʘʣʝʨʝʠ, ʘʢʘʜʝʤʠʠ 

ʩʣʦʚʝʩʥʦʩʪʠ, ʭʫʜʦʞʝʩʪʚ ʠ ʘʨʭʠʪʝʢʪʫʨʳ, ʚʚʦʜʠʚʰʠʝ 

ʟʚʘʥʠʷ ʘʢʘʜʝʤʠʢʦʚ ʜʣʷ ʧʠʩʘʪʝʣʝʡ, ʭʫʜʦʞʥʠʢʦʚ, ʘʨ-

ʭʠʪʝʢʪʦʨʦʚ, ʫʩʪʨʘʠʚʘʚʰʠʝ ʥʘʛʨʘʞʜʝʥʠʷ ʤʝʜʘʣʷʤʠ, 

ʜʠʧʣʦʤʘʤʠ, ʦʨʛʘʥʠʟʦʚʳʚʘʚʰʠʝ ʢʦʥʢʫʨʩʳ, ʩʪʘʞʠ-

ʨʦʚʢʠ ʟʘ ʨʫʙʝʞʦʤ ʧʦʙʝʜʠʪʝʣʝʡ ʢʦʥʢʫʨʩʦʚ. ʊʦʛʜʘ ʞʝ 

ʧʦʷʚʠʣʠʩʴ ʟʘʢʦʥʳ ʦʙ ʘʚʪʦʨʩʢʦʤ ʧʨʘʚʝ, ʙʳʣ ʚʚʝʜʝʥ 

ʥʘʜʟʦʨ (ʩʚʝʪʩʢʘʷ ʮʝʥʟʫʨʘ) ʟʘ ʢʘʯʝʩʪʚʦʤ ʠ ʢʦʣʠʯʝ-

ʩʪʚʦʤ ʧʫʙʣʠʢʫʝʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʫʙʣʠʯʥʦʝ ʦʙʩʫʞ-

ʜʝʥʠʝ ʜʝʤʦʥʩʪʨʠʨʫʝʤʦʡ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢ-

ʮʠʠ (ʩʘʣʦʥʳ, ʚʳʩʪʘʚʢʠ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʛʦ ʪʚʦʨʯʝ-

ʩʪʚʘ). ʇʦʷʚʣʷʣʠʩʴ ʦʪʜʝʣʳ ʢʨʠʪʠʢʠ ʚ ʞʫʨʥʘʣʘʭ. ʊʘʢ, 

ʧʦʤʠʤʦ ʪʨʘʜʠʮʠʦʥʥʦʛʦ - ʮʝʨʢʦʚʥʦʛʦ, ʩʫʱʝʩʪʚʦʚʘʣ 

ʠ ʩʚʝʪʩʢʠʡ ʮʝʥʟʫʨʥʳʡ ʥʘʜʟʦʨ ʟʘ ʦʬʠʮʠʘʣʴʥʦ ʧʦʜ-

ʜʝʨʞʠʚʘʝʤʦʡ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. ʅʦ 

ʪʦʛʜʘ, ʢʦʛʜʘ ʙʫʨʞʫʘʟʥʳʝ ʨʝʚʦʣʶʮʠʠ ʧʨʦʚʦʟʛʣʘʩʠʣʠ 

ʩʚʦʙʦʜʫ ʠ ʣʠʯʥʦʩʪʠ, ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠ ʜʘʣʠ ʰʠʨʦ-

ʢʠʡ ʧʨʦʩʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʚʦʙʦʜʝ ʭʫʜʦʞʝʩʪʚʝʥ-

ʥʦʛʦ ʪʚʦʨʯʝʩʪʚʘ, ʚʦʟʤʦʞʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʢʦʥʪʨʦʣʷ ʙʳʣʠ ʦʛʨʘʥʠʯʝʥʳ [3, 124-132]. ʇʦʷʚʠʚʰʘ-

ʷʩʷ çʩʚʦʙʦʜʘ ʪʚʦʨʯʝʩʪʚʘè, ʚʦʟʤʦʞʥʦʩʪʴ ʢʘʢ ʭʫʜʦʞ-

ʥʠʢʘʤ, ʪʘʢ ʠ ʫʯʨʝʞʜʝʥʠʷʤ ʢʫʣʴʪʫʨʳ ʬʫʥʢʮʠʦʥʠʨʦ-

ʚʘʪʴ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ, ʥʝʢʦʪʦʨʳʝ ʥʝʩʦʚʧʘ-

ʜʝʥʠʷ, ʪʨʝʥʠʷ ʤʝʞʜʫ ʠʥʪʝʨʝʩʘʤʠ ʛʦʩʫʜʘʨʩʪʚʘ ʠ 

ʠʥʪʝʨʝʩʘʤʠ ʯʘʩʪʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʢʫʣʴʪʫʨʳ ʚʦʟ-

ʨʦʩʣʠ. ʂʘʢ ʧʦʜʤʝʪʠʣ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʢʫʣʴʪʫʨʥʦʡ ʧʦ-

ʣʠʪʠʢʠ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʉ. ʄʘʥʜʠ: çʇʦʯʪʠ 

ʚʩʝ ʝʚʨʦʧʝʡʩʢʠʝ ʛʦʩʫʜʘʨʩʪʚʘ ʟʥʘʶʪ ʧʨʠʤʝʨʳ ʧʦʣʠ-

ʪʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʪʚʦʨʯʝʩʢʫʶ ʠ ʠʥʪʝʣʣʝʢ-

ʪʫʘʣʴʥʫʶ ʩʚʦʙʦʜʫéʯʘʩʪʦ ʚʣʘʩʪʴ ʥʝ ʥʘʭʦʜʠʪ ʚ ʭʫ-

ʜʦʞʥʠʢʝ ʟʘʱʠʪʥʠʢʘ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʩʪʨʦʷè [4, 43]. 

ʇʨʦʚʦʟʛʣʘʰʘʝʤʳʡ ʥʳʥʝ ʥʝʢʦʪʦʨʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝ-

ʣʷʤʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʠʥʪʝʣʣʠʛʝʥʮʠʠ ʣʦʟʫʥʛ çʩʚʦ-

ʙʦʜʳ ʪʚʦʨʯʝʩʪʚʘè ʧʝʨʝʥʦʩʠʪ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʚ 

ʧʣʦʩʢʦʩʪʴ ʧʦʠʩʢʘ ʦʪʚʝʪʘ ʥʘ ʚʦʧʨʦʩ: çʩʚʦʙʦʜʘ ʦʪ 

ʯʝʛʦ, ʩʚʦʙʦʜʘ ï ʜʣʷ ʯʝʛʦ?è. 

ʅʘ ʟʘʨʝ ʉʦʚʝʪʩʢʦʡ ʚʣʘʩʪʠ ʚ ʈʦʩʩʠʠ, ʢʦʛʜʘ ʧʦ-

ʩʣʝ ʧʝʨʚʳʭ ʣʝʪ ʚʦʝʥʥʦʛʦ ʢʦʤʤʫʥʠʟʤʘ ʩʪʨʘʥʘ ʧʝʨʝ-

ʰʣʘ ʢ ʅʕʇʫ, ʧʝʨʚʳʡ ʥʘʨʢʦʤ ʧʨʦʩʚʝʱʝʥʠʷ ʉʦʚʝʪ-

ʩʢʦʡ ʈʦʩʩʠʠ ɸ.ɺ. ʃʫʥʘʯʘʨʩʢʠʡ ʢʦʥʩʪʘʪʠʨʦʚʘʣ ʬʘʢʪ 

ʦʞʠʚʣʝʥʠʷ ʚʫʣʴʛʘʨʥʦʛʦ, ʤʝʣʢʦʙʫʨʞʫʘʟʥʦʛʦ çʛʨʝʚʫ-

ʘʟʥʦʛʦè ʢʘʙʘʢʘ, ʩʥʠʞʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʡ ʪʨʝʙʦʚʘ-

ʪʝʣʴʥʦʩʪʠ ʢ ʢʘʯʝʩʪʚʫ ʧʨʝʜʣʘʛʘʝʤʳʭ ʧʫʙʣʠʯʥʳʭ ʟʨʝ-

ʣʠʱ. ʉ ʦʪʭʦʜʦʤ ʦʪ ʧʨʘʢʪʠʢʠ ʅʕʇʘ, ʩ ʧʝʨʝʭʦʜʦʤ ʢ 

ʧʣʘʥʦʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʝ ʠ ʫʧʨʦʯʝʥʠʝʤ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʥʦʚʦʛʦ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʦʛʦ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʩʪʨʦʷ, ʩ ʨʦʩʪʦʤ ʩʫʙʩʠʜʠʡ ï ʧʨʷʤʳʭ 

ʠ ʢʦʩʚʝʥʥʳʭ - ʚ ʩʬʝʨʫ ʢʫʣʴʪʫʨʳ, ʰʣʦ ʩʪʨʝʤʠʪʝʣʴ-

ʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʢʣʫʙʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʤʫʟʳ-

ʢʘʣʴʥʳʭ ʰʢʦʣ ʠ ʫʯʠʣʠʱ, ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝ-

ʥʠʡ, ʧʦʤʠʤʦ ʨʘʟʣʠʯʥʳʭ ʢʨʫʞʢʦʚ, ʩʝʢʮʠʡ, ʫʥʠʚʝʨ-

ʩʠʪʝʪʦʚ ʢʫʣʴʪʫʨʳ, ʩʤʦʪʨʦʚ, ʢʦʥʢʫʨʩʦʚ ʧʨʦʚʦʜʠʤʳʭ 

ʟʘ ʩʯʝʪ ʙʶʜʞʝʪʘ. ʕʪʦ ʜʘʚʘʣʦ ʧʨʘʚʦ ʛʦʩʫʜʘʨʩʪʚʫ ʪʨʝ-

ʙʦʚʘʪʴ ʧʨʦʚʝʜʝʥʠʷ ʢʫʣʴʪʫʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʭ ʨʝʘʣʴʥʦʤʫ ʧʦʜʲʝʤʫ ʜʫʭʦʚʥʦʡ ʩʚʝʪ-

ʩʢʦʡ ʢʫʣʴʪʫʨʳ [ 5]. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʛʦʩʫʜʘʨʩʪʚʦ ʥʝ 

ʩʥʠʤʘʣʦ ʩ ʩʝʙʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʥʨʘʚʩʪʚʝʥʥʦʝ, 

ʠʜʝʡʥʦʝ, ʵʩʪʝʪʠʯʝʩʢʠ-ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ ʢʘʯʝʩʪʚʦ ʜʝ-

ʷʪʝʣʴʥʦʩʪʠ ʫʯʨʝʞʜʝʥʠʡ ʢʫʣʴʪʫʨʳ. ʇʨʠ ʵʪʦʤ ʚ ʦʩ-

ʥʦʚʝ ʧʨʦʚʦʜʠʤʦʡ ʢʫʣʴʪʫʨʥʦʡ ʧʦʣʠʪʠʢʠ, ʨʫʢʦʚʦʜ-

ʩʪʚʦʚʘʚʰʝʡʩʷ ʧʨʠʥʮʠʧʦʤ: çɺʩʝ ʜʣʷ ʥʘʨʦʜʘ, ʚʦ ʠʤʷ 

ʥʘʨʦʜʘ!è ʣʝʞʘʣʦ ʠʜʝʡʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʤʠʨʦʚʦʟ-

ʟʨʝʥʯʝʩʢʦʝ ʫʯʝʥʠʝ ʦʙ ʦʙʱʝʩʪʚʝʥʥʦʤ ʠʜʝʘʣʝ, ʦʙ ʦʙ-
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ʱʝʩʪʚʝʥʥʦʡ ʧʦʣʴʟʝ, ʦʙʱʝʩʪʚʝʥʥʦʤ ʙʣʘʛʝ, ʥʨʘʚ-

ʩʪʚʝʥʥʦʤ ʜʦʣʛʝ ʧʝʨʝʜ ʦʙʱʝʩʪʚʦʤ. ʀʟʚʝʩʪʥʦʤʫ ʨʦʩ-

ʩʠʡʩʢʦʤʫ ʠ ʩʦʚʝʪʩʢʦʤʫ ʧʠʩʘʪʝʣʶ ʄ. ɻʦʨʴʢʦʤʫ ʧʨʠ-

ʥʘʜʣʝʞʘʪ ʘʬʦʨʠʩʪʠʯʥʳʝ ʩʣʦʚʘ: ʧʠʩʘʪʝʣʠ - ʠʥʞʝ-

ʥʝʨʳ ʯʝʣʦʚʝʯʝʩʢʠʭ ʜʫʰ. 

ʉ ʢʦʥʮʘ ʍʍ ʚ. ʚ ʵʢʦʥʦʤʠʢʝ ʥʘʰʝʡ ʩʪʨʘʥʳ ʫʩʪʘ-

ʥʦʚʠʣʠʩʴ ʢʘʧʠʪʘʣʠʩʪʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ, ʧʨʦʠʟʦ-

ʰʣʦ ʨʘʟʛʦʩʫʜʘʨʩʪʚʣʝʥʠʝ ʧʨʝʜʧʨʠʷʪʠʡ, ʧʨʦʰʣʘ 

ʚʦʣʥʘ ʧʨʠʚʘʪʠʟʘʮʠʠ ʠ ʩʦʢʨʘʱʝʥʠʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 

ʨʘʟʥʳʭ ʩʬʝʨ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʚʳʞʠ-

ʚʘʥʠʝ ʥʘʧʨʷʤʫʶ ʦʢʘʟʘʣʦʩʴ ʩʚʷʟʘʥʥʳʤ ʩ ʬʠʥʘʥʩʦʚʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʟʦʙʨʝʪʘʪʝʣʴʥʦʩʪʴʶ ʫʯʨʝʞʜʝʥʠʡ 

ʢʫʣʴʪʫʨʳ, ʧʦʷʚʠʣʦʩʴ ʧʦʥʷʪʠʝ çʢʦʤʤʝʨʯʝʩʢʘʷ ʵʢʩ-

ʧʣʫʘʪʘʮʠʷè ʫʯʨʝʞʜʝʥʠʡ ʠ ʦʙʲʝʢʪʦʚ ʢʫʣʴʪʫʨʳ. 

ʂʦʤʤʝʨʯʝʩʢʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʧʨʠʚʝʣʘ ʢ: 

1. ʧʦʠʩʢʫ ʩʧʦʩʦʙʦʚ ʫʚʝʣʠʯʝʥʠʷ ʜʦʭʦʜʦʚ; 

2. ʚʳʥʫʞʜʝʥʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʢʘʯʝʩʪʚʘ ʨʝ-
ʢʣʘʤʥʳʭ ʘʢʮʠʡ, ʟʘʙʦʪʝ ʦʙ ʠʤʠʜʞʝ ʫʯʨʝʞʜʝʥʠʷ; 

3. ʨʘʟʥʦʦʙʨʘʟʠʶ ʧʨʝʜʣʘʛʘʝʤʳʭ ʫʩʣʫʛ; 

4. ʧʦʚʳʰʝʥʥʦʡ ʟʘʙʦʪʝ ʦ ʢʦʣʠʯʝʩʪʚʝ ʩʪʨʫʢʪʫʨ 

ʫʯʨʝʞʜʝʥʠʷ; 

5. ʩʪʠʤʫʣʠʨʦʚʘʥʠʶ ʥʝ ʭʘʨʘʢʪʝʨʥʳʭ ʨʘʥʝʝ ʜʣʷ 
ʵʪʦʡ ʦʪʨʘʩʣʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʠʜʦʚ 

ʨʘʟʚʣʝʢʘʪʝʣʴʥʦʡ ʠʣʠ ʜʨʫʛʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

6. ʦʪʩʣʝʞʠʚʘʥʠʶ ʠʟʤʝʥʷʶʱʠʭʩʷ ʚʢʫʩʦʚʳʭ 

ʧʨʝʜʧʦʯʪʝʥʠʡ ʦʪʜʝʣʴʥʳʭ ʩʣʦʝʚ ʥʘʩʝʣʝʥʠʷ, ʧʦʧʳʪʦʢ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʠʤ, ʥʘʚʷʟʳʚʘʪʴ ʠ ʜʘʞʝ ʧʘʨʘʟʠʪʠʨʦ-

ʚʘʪʴ ʥʘ ʧʦʜʤʝʯʝʥʥʳʭ ʠʥʦʛʜʘ ʘʩʦʮʠʘʣʴʥʳʭ, ʩʦʤʥʠ-

ʪʝʣʴʥʦʛʦ ʩʚʦʡʩʪʚʘ ʤʦʨʘʣʴʥʳʭ ʧʦʩʳʣʘʭ ʚ ʪʚʦʨʯʝ-

ʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʠʩʧʦʣʥʷʝʤʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ. 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʩʢʣʘʜʳʚʘʶʱʝʡʩʷ ʧʨʘʢʪʠʢʠ ʟʘ-

ʧʘʜʥʦʝʚʨʦʧʝʡʩʢʠʭ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ 

ʢʫʣʴʪʫʨʳ (ʤʫʟʝʝʚ, ʚʳʩʪʘʚʦʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʢʦʥ-

ʮʝʨʪʥʳʭ ʟʘʣʦʚ, ʪʝʘʪʨʦʚ, ʧʘʨʢʦʚʳʭ ʟʦʥ ʠ ʪ.ʧ.) ʩʨʘʱʠ-

ʚʘʥʠʝ ʢʫʣʴʪʫʨʥʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʩʝʛʦʜʥʷ ʚ ʩʣʝʜʫʶʱʠʭ ʬʦʨʤʘʭ: 

- ʧʨʠʚʣʝʯʝʥʠʝ ʩʧʦʥʩʦʨʩʢʠʭ ʩʨʝʜʩʪʚ, 

- ʧʨʦʚʝʜʝʥʠʝ ʘʫʢʮʠʦʥʦʚ ʠʟʜʝʣʠʡ (ʢʦʧʠʡ ʢʘʨ-

ʪʠʥ, ʧʨʦʠʟʚʝʜʝʥʠʡ ʨʝʤʝʩʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʢʥʠʞʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʙʠʣʝʪʦʚ ʥʘ ʧʨʦʧʘʛʘʥʜʠʨʫʝ-

ʤʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʠ ʜʨ.); 
- ʦʪʢʨʳʪʠʝ ʤʘʛʘʟʠʥʦʚ, ʢʘʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʘʤʠʭ 

ʫʯʨʝʞʜʝʥʠʡ ʢʫʣʴʪʫʨʳ, ʪʘʢ ʠ ʚ ʢʨʫʧʥʳʭ ʪʦʨʛʦʚʳʭ 
ʮʝʥʪʨʘʭ, ʧʦʜ ʟʥʘʢʦʤ ʣʦʛʦʪʠʧʘ ʜʘʥʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ 
ʢʫʣʴʪʫʨʳ, ʩ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʧʨʦʜʫʢʮʠʝʡ (ʶʚʝʣʠʨ-
ʥʳʭ ʠʟʜʝʣʠʡ, ʦʜʝʞʜʳ, ʠʛʨʫʰʝʢ, ʩʘʜʦʚʳʭ ʫʢʨʘʰʝ-
ʥʠʡ, ʢʦʤʧʘʢʪ-ʜʠʩʢʦʚ, ʢʦʧʠʡ ʵʢʩʧʦʥʘʪʦʚ ʠʟ ʢʦʣʣʝʢ-
ʮʠʡ ʠ ʪ.ʧ.). ʊʘʢʘʷ ʧʨʘʢʪʠʢʘ ʙʳʣʘ ʟʘʠʤʩʪʚʦʚʘʥʘ ʥʘ 
ɿʘʧʘʜʝ. ʊʘʢ, ʚ ʘʵʨʦʧʦʨʪʫ ʍʠʪʨʦʫ ɹʨʠʪʘʥʩʢʠʡ ʤʫʟʝʡ 
ʠʤʝʝʪ ʩʚʦʡ ʤʘʛʘʟʠʥ, ʄʝʪʨʦʧʦʣʠʪʝʥ-ʤʫʟʝʡ ʦʪʢʨʳʣ 
ʤʘʛʘʟʠʥ ʚ ʈʦʢʬʝʣʣʝʨ-ʮʝʥʪʨʝ (ʉʐɸ). ʇʨʠ ʵʪʦʤ ʚ ʪʘ-
ʢʠʭ ʤʘʛʘʟʠʥʘʭ ʤʦʞʥʦ ʧʨʠʦʙʨʝʩʪʠ ʥʝ ʪʦʣʴʢʦ ʭʫʜʦ-
ʞʝʩʪʚʝʥʥʳʝ ʠʟʜʝʣʠʷ, ʥʦ ʠ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ, 
ʦʜʝʞʜʫ ʠ ʧʨ.; 

- ʦʨʛʘʥʠʟʘʮʠʠ çʨʝʤʝʩʣʝʥʥʳʭ ʛʠʣʴʜʠʡè ʦʪ 
ʫʯʨʝʞʜʝʥʠʡ ʢʫʣʴʪʫʨʳ, ʚ ʢʦʪʦʨʳʭ ʚʩʝ ʞʝʣʘʶʱʠʝ 
ʤʦʛʫʪ ʦʚʣʘʜʝʚʘʪʴ ʨʝʤʝʩʣʦʤ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʚʠʜʝ 
ʧʨʠʢʣʘʜʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʫʯʘʩʪʠʝʤ ʚ 
ʢʦʥʢʫʨʩʘʭ, ʚʳʩʪʘʚʢʘʭ-ʧʨʦʜʘʞʘʭ ʠ ʧʨ. 

- ʩʦʟʜʘʥʠʷ ʥʝʙʦʣʴʰʠʭ ʧʨʦʠʟʚʦʜʩʪʚ ʠ ʪʠʧʦʛʨʘ-
ʬʠʡ, ʩ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ ʫʩʣʫʛ ʛʨʘʚʝʨʦʚ, ʭʫʜʦʞʥʠ-
ʢʦʚ-ʠʣʣʶʩʪʨʘʪʦʨʦʚ, ʧʫʙʣʠʢʘʮʠʡ ʩʙʦʨʥʠʢʦʚ ʩʪʠʭʦʚ, 
ʨʠʩʫʥʢʦʚ ʠ ʧʨ. 

- ʦʨʛʘʥʠʟʘʮʠʡ ʢʘʬʝ, ʙʠʩʪʨʦ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʪʦ 
ʞʝ ʚʨʝʤʷ, ʯʪʦ ʠ ʫʯʨʝʞʜʝʥʠʝ ʢʫʣʴʪʫʨʳ ʠ ʪ.ʧ. 
ɺʤʝʩʪʝ ʩ ʪʝʤ, ʢʦʤʤʝʨʯʝʩʢʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ 

ʫʯʨʝʞʜʝʥʠʡ ʢʫʣʴʪʫʨʳ ʦʢʘʟʘʣʘʩʴ ʯʨʝʚʘʪʘ ʩʚʦʠʤʠ 
ʥʝʛʘʪʠʚʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʜʣʷ ʦʙʣʘʩʪʠ ʩʚʦʙʦʜ-
ʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʚʚʝʨʝʥʥʳʤ ʠʤ ʨʘʥʝʝ ʦʙʱʝʥʘʨʦʜʥʳʤ 
ʛʦʩʫʜʘʨʩʪʚʦʤ ʮʝʥʥʦʩʪʷʤ. ʂʘʢʦʚʳ ʞʝ ʵʪʠ ʧʦʩʣʝʜ-
ʩʪʚʠʷ? 

1. ʇʨʠʥʮʠʧ ʦʬʠʮʠʘʣʴʥʦʡ ʧʨʠʚʘʪʠʟʘʮʠʠ ʧʦ-
ʨʦʜʠʣ ʚ ʦʙʱʝʩʪʚʝʥʥʦʤ ʩʦʟʥʘʥʠʠ ʩʚʦʝʛʦ ʜʚʦʡʥʠʢʘ ï 
çʥʝʦʬʠʮʠʘʣʴʥʫʶ ʧʨʠʚʘʪʠʟʘʮʠʶè, ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, 
ʯʪʦ ʚʩʝ, ʯʪʦ ʥʘʭʦʜʠʪʩʷ ʚ ʟʜʘʥʠʠ ʵʪʦʛʦ ʢʫʣʴʪʫʨʥʦʛʦ 
ʫʯʨʝʞʜʝʥʠʷ, ʧʨʠʥʘʜʣʝʞʠʪ ʝʤʫ ʠʣʠ ʯʣʝʥʘʤ ʵʪʦʛʦ 
ʢʦʣʣʝʢʪʠʚʘ ʠ ʜʦʣʞʥʦ ʧʨʠʥʦʩʠʪʴ ʜʦʭʦʜ. ʀʟ ʬʦʥʜʦʚ 
ʙʠʙʣʠʦʪʝʢ, ʤʫʟʝʝʚ ʩʪʘʣʠ ʠʩʯʝʟʘʪʴ ʵʢʩʧʦʥʘʪʳ, ʨʝʜ-
ʢʠʝ ʢʥʠʛʠ ʠ ʨʫʢʦʧʠʩʠ, ʩʣʝʜ ʢʦʪʦʨʳʭ ʩʪʘʣ ʦʙʥʘʨʫ-
ʞʠʚʘʪʴʩʷ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʘʫʢʮʠʦʥʘʭ. 

2. ʋʚʝʣʠʯʠʣʦʩʴ ʚʨʝʤʷ ʵʢʩʧʦʟʠʮʠʡ ʟʘ ʨʫʙʝʞʦʤ 
ʚʳʚʦʟʠʤʳʭ ʚʳʩʪʘʚʦʢ. 

3. ʊʨʘʥʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ 
ʥʘʨʦʜʥʦ-ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʠʝ ʟʘʜʘʯʠ (ʠʤʝʥʥʦ ʥʘʨʦʜ-
ʥʳʝ), ʢʦʪʦʨʳʝ ʬʦʨʤʫʣʠʨʦʚʘʣʠʩʴ ʧʝʨʝʜʦʚʦʡ ʠʥʪʝʣ-
ʣʠʛʝʥʮʠʝʡ, ʩʪʦʷʚʰʝʡ ʫ ʠʩʪʦʢʦʚ ʩʦʟʜʘʥʠʷ ʫʯʨʝʞʜʝ-
ʥʠʡ ʢʫʣʴʪʫʨʳ ʚ ʈʦʩʩʠʠ. ʉʝʛʦʜʥʷ ʫʯʠʪʝʣʴ ʩ ʫʯʝʥʠ-
ʢʘʤʠ, ʠʣʠ ʧʨʦʬʝʩʩʦʨ ʩʦ ʩʪʫʜʝʥʪʘʤʠ ʥʝ ʤʦʛʫʪ 
ʧʨʠʡʪʠ ʚ ʤʫʟʝʡ, ʩʦʟʜʘʥʥʳʡ ʥʘ ʥʘʨʦʜʥʳʝ ʜʝʥʴʛʠ, ʠ 
ʧʨʦʚʝʩʪʠ ʙʝʩʝʜʫ, ʫʨʦʢ ʚ ʟʘʣʘʭ ʤʫʟʝʷ ʥʘ ʪʝ ʠʣʠ ʠʥʳʝ 
ʪʝʤʳ ʠ ʚ ʪʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʦʡ ʪʨʝʙʫʝʪ 
ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ, ʘ ʥʝ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʵʢʩʢʫʨʩʦʚʦ-
ʜʘʤʠ ʧʣʘʥ ʵʢʩʢʫʨʩʠʠ. ɺ ʩʚʦʝ ʚʨʝʤʷ ʘʢʘʜʝʤʠʢ 
ʉ.ʉ.ɸʚʝʨʠʥʮʝʚ ʩ ʩʦʞʘʣʝʥʠʝʤ ʢʦʥʩʪʘʪʠʨʦʚʘʣ ʬʘʢʪ 
ʧʨʝʚʨʘʱʝʥʠʷ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʫʟʝʷ ʠʟʦʙʨʘʟʠ-
ʪʝʣʴʥʳʭ ʠʩʢʫʩʩʪʚ ʠʤ. ɸ.ʉ.ʇʫʰʢʠʥʘ ʚ ʄʦʩʢʚʝ ʚ 
ʬʦʨʧʦʩʪ ʢʦʤʤʝʨʯʝʩʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʢʩʧʦʟʠʮʠʡ ʠ 
ʫʪʨʘʪʳ ʠʤ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʰʠʨʦʢʠʭ ʧʨʦʩʚʝʪʠʪʝʣʴ-
ʩʢʠʭ (ʘ ʥʝ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦ-ʢʦʤʤʝʨʯʝʩʢʠʭ) ʬʫʥʢ-
ʮʠʡ. 

4. ʀʟ ʧʨʘʢʪʠʢʠ ʫʯʨʝʞʜʝʥʠʡ ʢʫʣʴʪʫʨʳ (ʪʝʘʪ-
ʨʦʚ) ʠʩʯʝʟʣʠ ʦʙʱʝʩʪʚʝʥʥʳʝ ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʩʦ-
ʚʝʪʳ, ʢʦʪʦʨʳʝ ʥʝ ʙʳʣʠ ʣʶʙʠʤʳ ʨʝʞʠʩʩʝʨʘʤʠ ʪʝʘʪ-
ʨʦʚ, ʢ ʥʠʤ ʥʝ ʚʩʝʛʜʘ ʧʨʠʩʣʫʰʠʚʘʣʠʩʴ, ʥʦ, ʪʝʤ ʥʝ ʤʝ-
ʥʝʝ, ʦʥʠ ʩʣʫʞʠʣʠ ʥʝʢʠʤ ʙʘʨʴʝʨʦʤ, ʟʘʜʝʨʞʠʚʘʚʰʠʤ 
ʧʦʰʣʦʩʪʴ ʠ ʥʠʟʢʦʧʨʦʙʥʦʩʪʴ. 
ʇʝʨʝʯʠʩʣʝʥʥʳʤʠ ʘʩʧʝʢʪʘʤʠ ʢʦʤʤʝʨʯʝʩʢʘʷ 

ʵʢʩʧʣʫʘʪʘʮʠʷ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ, ʥʦ ʠ ʧʝʨʝʯʠʩʣʝʥ-
ʥʳʝ ʘʩʧʝʢʪʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʢʦʤʧʣʝʢʩ ʩʝʨʴʝʟʥʳʭ 
ʧʨʦʙʣʝʤ, ʥʘʜ ʢʦʪʦʨʳʤʠ ʥʝ ʤʦʛʫʪ ʥʝ ʟʘʜʫʤʳʚʘʪʴʩʷ 
ʚʩʝ, ʢʪʦ ʠʤʝʝʪ ʜʝʣʦ ʩ ʫʯʨʝʞʜʝʥʠʷʤʠ ʢʫʣʴʪʫʨʳ. 
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ACCOUNTING RELICT TEMPERATURE ANOMALIES OF OIL RESERVOIRS IN THE DESIGN OF 
DISCHARGE LINES AND METHODS THE INJECTION OF COOLANT INTO THE RESERVOIR 

 

Sonin G.V. 

Head. Department of the Geological Museum,  

Cand. Geol..- miner. Sciences, Kazan Federal University 

 

ɸʥʥʦʪʘʮʠʷ 
ɼʘʝʪʩʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʥʘʯʘʣʴʥʦʛʦ ʧʦʣʷ ʪʝʤʧʝʨʘʪʫʨ ʈʦʤʘʰʢʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʢʦʥʬʠʛʫʨʘʮʠʷ ʠʟʦʪʝʨʤ ʩʚʷʟʘʥʘ ʩ ʠʥʲʝʢʮʠʝʡ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʬʣʶʠʜʘ, ʧʦʪʦʢʠ ʢʦʪʦʨʦʛʦ ʧʝʨʝʩʝʢʘʶʪʩʷ ʨʷ-

ʜʘʤʠ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ, ʯʪʦ ʧʨʝʧʷʪʩʪʚʫʝʪ ʧʦʜʧʠʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʩʦʛʣʘʩʦʚʳʚʘʪʴ 

ʨʘʟʤʝʱʝʥʠʝ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʨʷʜʦʚ ʩʢʚʘʞʠʥ ʥʝ ʪʦʣʴʢʦ ʩ ʧʦʣʝʤ ʜʘʚʣʝʥʠʡ, ʥʦ ʠ ʩ ʧʦʣʝʤ ʥʘʯʘʣʴʥʳʭ ʪʝʤʧʝʨʘ-

ʪʫʨ. ʇʦʩʚʷʱʘʝʪʩʷ ʩʚʝʪʣʦʡ ʧʘʤʷʪʠ ʬʠʟʠʢʘ-ʥʝʬʪʷʥʠʢʘ ʧʨʦʬʝʩʩʦʨʘ ʅ.ʅ.ʅʝʧʨʠʤʝʨʦʚʘ. 

Abstract 
Given the interpretation of the initial temperature field Romashkinskoye field. It is shown that the configura-

tion of the isotherms associated with the injection of hydrocarbon fluid streams which are crossed by rows of 

injection wells, which prevents replenishment of the Deposit. It is proposed to coordinate the placement of injec-

tion wells ranks not only with the field pressure, but with a field of initial temperature. Dedicated to the bright 

memory of physics of petroleum Professor N. N. Neprimerov. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ɻʝʦʪʝʨʤʠʯʝʩʢʘʷ ʘʥʦʤʘʣʠʷ, ʥʘʯʘʣʴʥʘʷ ʧʣʘʩʪʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʠʥʲʝʢʮʠʷ ʫʛʣʝʚʦʜʦ-

ʨʦʜʥʦʛʦ ʬʣʶʠʜʘ, ʪʝʧʣʦʤʘʩʩʦʧʝʨʝʥʦʩ, ʧʝʨʝʭʦʜʥʳʝ ʧʨʦʮʝʩʩʳ, ʨʝʣʠʢʪʦʚʳʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʧʦʣʝ ʪʝʤʧʝʨʘʪʫʨ. 

Keywords. Geothermal anomaly, the initial reservoir temperature, injection of the hydrocarbon fluid, heat 

and mass transfer, transient temperature process, relict temperature anomalies. 

 

ʈʦʤʘʰʢʠʥʩʢʦʝ ʤʥʦʛʦʵʪʘʞʥʦʝ ʥʝʬʪʷʥʦʝ ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʝ, ʦʪʥʦʩʠʤʦʝ ʢ ʢʣʘʩʩʫ ʛʠʛʘʥʪʦʚ, ʨʘʩʧʦʣʦ-

ʞʝʥʦ ʥʘʜ ʖʞʥʦ-ʊʘʪʘʨʩʢʠʤ ʚʳʩʪʫʧʦʤ ʬʫʥʜʘʤʝʥʪʘ 

ɺʦʣʛʦ-ʋʨʘʣʴʩʢʦʡ ʘʥʪʝʢʣʠʟʳ ʈʫʩʩʢʦʡ ʧʣʘʪʬʦʨʤʳ 

(ʨʠʩ.1). ɽʛʦ ʧʨʦʜʫʢʪʠʚʥʳʝ ʛʦʨʠʟʦʥʪʳ ʧʨʠʫʨʦʯʝʥʳ ʢ 

ʦʪʣʦʞʝʥʠʷʤ ʚʝʨʭʥʝʛʦ ʜʝʚʦʥʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʙʦʣʝʝ 

80% ʟʘʧʘʩʦʚ, ʫʛʣʝʥʦʩʥʦʡ ʪʦʣʱʝ ʥʠʞʥʝʛʦ ʢʘʨʙʦʥʘ ʠ 

ʢ ʚʝʨʝʡʩʢʦʤʫ ʛʦʨʠʟʦʥʪʫ ʤʦʩʢʦʚʩʢʦʛʦ ʷʨʫʩʘ ʩʨʝʜ-

ʥʝʛʦ ʢʘʨʙʦʥʘ. ʆʪʜʝʣʴʥʳʝ ʛʦʨʠʟʦʥʪʳ ʪʷʞʝʣʳʭ 

ʥʝʬʪʝʡ ʠ ʙʠʪʫʤʦʚ ʧʨʠʫʨʦʯʝʥʳ ʢ ʛʦʨʠʟʦʥʪʘʤ ʩʘʢ-

ʤʘʨʦ-ʘʨʪʠʥʩʢʠʭ ʠ ʫʬʠʤʩʢʦ-ʢʘʟʘʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

ʧʝʨʤʩʢʦʡ ʩʠʩʪʝʤʳ. 

ʅʝ ʩʤʦʪʨʷ ʥʘ ʧʨʦʩʪʫʶ ʜʚʫʭʩʣʦʡʥʫʶ ʩʪʨʫʢʪʫʨʫ 

ʦʩʥʦʚʥʦʛʦ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ɼ-1, ʝʛʦ 

çʥʘʯʘʣʴʥʦʝè ʪʝʧʣʦʚʦʝ ʧʦʣʝ ʫʩʪʨʦʝʥʦ ʜʦʚʦʣʴʥʦ 

ʩʣʦʞʥʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʪʝʧʣʦʚʳʭ ʧʦʣʝʡ ʪʘʢʠʭ ʞʝ ʧʨʦ-

ʩʪʳʭ ʜʚʫʭʩʣʦʡʥʳʭ ʩʪʨʫʢʪʫʨ [2,12]. ɿʘʤʝʨʳ 

çʥʘʯʘʣʴʥʳʭè ʧʣʘʩʪʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨ ʦʩʥʦʚʥʳʭ ʛʦ-

ʨʠʟʦʥʪʦʚ ʈʦʤʘʰʢʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʦʠʟʚʦ-

ʜʠʣʠʩʴ ʚ ʢʦʥʮʝ 60-ʭ ʥʘʯʘʣʝ 70-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ 

ʚʝʢʘ ʚ ʢʦʥʪʨʦʣʴʥʳʭ, ʧʴʝʟʦʤʝʪʨʠʯʝʩʢʠʭ, ʜʣʠʪʝʣʴʥʦ-

ʧʨʦʩʪʘʠʚʘʶʱʠʭ ʨʘʟʚʝʜʦʯʥʳʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʩʢʚʘʞʠʥʘʭ, ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʛʨʫʧʧʦʡ 

ʧʨʦʬ. ʅ.ʅ.ʅʝʧʨʠʤʝʨʦʚʘ. ɺʩʝʛʦ ʥʘ ʧʣʦʱʘʜʠ ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʷ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʙʦʣʝʝ 170 ʪʦʯʝʢ ʧʦʣʷ ʪʝʤ-

ʧʝʨʘʪʫʨ, ʥʝʚʦʟʤʫʱʝʥʥʳʭ ʥʘʯʘʚʰʝʡʩʷ ʨʘʟʨʘʙʦʪʢʦʡ 

ʠ ʥʘʛʥʝʪʘʥʠʝʤ ʚʦʜʳ ʚ ʧʨʦʜʫʢʪʠʚʥʳʝ ʛʦʨʠʟʦʥʪʳ. ʅʘ 

ʦʩʥʦʚʝ ʵʪʠʭ ʟʘʤʝʨʦʚ ɽ.ʀ.ʉʠʥʷʚʩʢʠʡ [1,8] ʧʦʩʪʨʦʠʣ 

ʩʝʨʠʶ ʢʘʨʪ çʥʘʯʘʣʴʥʦʛʦè ʧʦʣʷ ʪʝʤʧʝʨʘʪʫʨ ʚʩʝʭ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʛʦʨʠʟʦʥʪʦʚ (ʨʠʩ.2,3,4), ʧʨʠ ʵʪʦʤ 

ʙʳʣʠ ʫʯʪʝʥʳ ʚʩʝ ʠʤʝʶʱʠʝʩʷ ʥʘ ʪʦʪ ʧʝʨʠʦʜ ʢʘʯʝ-

ʩʪʚʝʥʥʳʝ ʟʘʤʝʨʳ, ʧʦʣʫʯʝʥʥʳʝ ʜʨʫʛʠʤʠ ʦʨʛʘʥʠʟʘ-

ʮʠʷʤʠ ʊʘʪʥʝʬʪʠ ʠ ʊʘʪʅʀʇʀ. 
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ʈʠʩ.1. ʂʘʨʪʘ ʠ ʨʘʟʨʝʟ ʈʦʤʘʰʢʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦ ʇ.ʀ.ʃʘʥʛʫʝʚʫ. 

 

 
ʈʠʩ.2,3,4. ʀʟʦʪʝʨʤʳ ʥʘʯʘʣʴʥʦʛʦ ʧʦʣʷ ʧʦ ʢʨʦʚʣʝ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ ɼ-1, ʥʘ ʛʣʫʙʠʥʥʦʤ ʩʨʝʟʝ -1000ʤ ʠ 

ʥʘ ʢʨʦʚʣʝ ʚʝʨʝʡʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʢʘʨʙʦʥʘ ʈʦʤʘʰʢʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

ʪʦʯʢʘʤʠ (2) ʦʙʦʟʥʘʯʝʥʳ ʨʷʜʳ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ, ʧʨʝʨʳʚʠʩʪʦʡ ʣʠʥʠʝʡ ʩ ʢʨʝʩʪʠʢʘʤʠ (3) 

ʦʙʦʟʥʘʯʝʥ ʢʦʥʪʫʨ ɺʅʂ ʤʝʩʪʦʨʦʞʜʝʥʠʷ). 

 

ʇʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʢʘʨʪʘ çʥʘʯʘʣʴʥʳʭè ʪʝʤ-

ʧʝʨʘʪʫʨ ʧʨʦʜʫʢʪʠʚʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʠʩ-

ʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʩʪʝʡʰʝʛʦ ʪʝʤʧʝʨʘ-

ʪʫʨʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʨʘʟʨʘʙʦʪʢʦʡ ʥʝʬʪʷʥʳʭ ʟʘʣʝ-

ʞʝʡ ʧʨʠ ʚʥʫʪʨʠʢʦʥʪʫʨʥʦʤ ʟʘʚʦʜʥʝʥʠʠ ʠʭ ʭʦʣʦʜʥʦʡ 

ʚʦʜʦʡ [1,c.8]. 

ʇʦʣʝ ʪʝʤʧʝʨʘʪʫʨ, ʢʦʪʦʨʦʝ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ 

ʧʨʠʟʥʘʝʪʩʷ ʢʘʢ ʥʘʯʘʣʴʥʦʝ ʧʦʣʝ [1], ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʪʝʨʤʠʠ ʷʚʣʷʝʪʩʷ ʚʪʦʨʠʯʥʳʤ - ʘʥʦ-

ʤʘʣʴʥʳʤ ʧʦʣʝʤ. ɿʘ ʥʘʯʘʣʴʥʦʝ ʧʦʣʝ ʚ ʥʝʬʪʷʥʦʡ ʛʝʦ-

ʣʦʛʠʠ ʣʦʛʠʯʥʝʝ ʧʨʠʥʷʪʴ ʪʦ ʧʦʣʝ ʪʝʤʧʝʨʘʪʫʨ, ʢʦʪʦ-

ʨʦʝ ʩʫʱʝʩʪʚʦʚʘʣʦ ʜʦ ʟʘʧʦʣʥʝʥʠʷ ʟʘʣʝʞʝʡ ʫʛʣʝʚʦʜʦ-

ʨʦʜʘʤʠ. ɽʛʦ ʤʳ ʙʫʜʝʤ ʟʜʝʩʴ ʥʘʟʳʚʘʪʴ ʥʦʨʤʘʣʴʥʳʤ 

ʧʦʣʝʤ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʘʥʦʤʘʣʴʥʦʛʦ çʥʘʯʘʣʴʥʦʛʦè 

ʧʦʣʷ, ʚʦʟʥʠʢʰʝʛʦ ʧʦʩʣʝ ʟʘʧʦʣʥʝʥʠʷ ʣʦʚʫʰʝʢ 

ʥʝʬʪʴʶ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ɿʜʝʩʴ ʧʨʠ-

ʟʥʘʝʪʩʷ, ʯʪʦ ʚʥʝʜʨʠʚʰʠʡʩʷ ʚ ʣʦʚʫʰʢʫ ʋʛʣʝʚʦʜʦ-

ʨʦʜʥʳʡ ʬʣʶʠʜ ʚʳʪʝʩʥʠʣ ʠʟ ʧʣʘʩʪʦʚ ʧʝʨʚʠʯʥʳʝ 

ʧʣʘʩʪʦʚʳʝ ʚʦʜʳ, ʠʤʝʚʰʠʝ ʪʝʤʧʝʨʘʪʫʨʫ ʥʦʨʤʘʣʴ-

ʥʦʛʦ ʛʝʦʪʝʨʤʠʯʝʩʢʦʛʦ ʧʦʣʷ. ʊʝʤʧʝʨʘʪʫʨʫ ʥʦʨʤʘʣʴ-

ʥʦʛʦ ʧʦʣʷ ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʠʩʭʦʜʷ ʠʟ ʛʝʦʪʝʨʤʠʯʝ-

ʩʢʠʭ ʛʨʘʜʠʝʥʪʦʚ ʟʘʢʦʥʪʫʨʥʳʭ ʩʢʚʘʞʠʥ ʠ ʤʦʱʥʦ-

ʩʪʝʡ ʩʣʦʝʚ, ʩʣʘʛʘʶʱʠʭ ʨʘʟʨʝʟ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦ 

ʠʟʚʝʩʪʥʦʡ ʬʦʨʤʫʣʝ: ʊʛʣ = ʊʥʩ+ × ɻi*H i, (1), ʛʜʝ ɻi ʠ 

ʅi ï ʛʨʘʜʠʝʥʪʳ ʠ ʤʦʱʥʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ i ï ʭ 

ʦʪʣʦʞʝʥʠʡ, ʦʜʥʦʨʦʜʥʳʭ ʧʦ ʩʚʦʠʤ ʪʝʧʣʦʬʠʟʠʯʝ-

ʩʢʠʤ ʩʚʦʡʩʪʚʘʤ. ʈʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʦʝ ʥʦʨʤʘʣʴʥʦʝ 

ʧʦʣʝ ʪʝʤʧʝʨʘʪʫʨ ʥʘʜ ʈʦʤʘʰʢʠʥʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ ʧʦ-

ʯʪʠ ʦʜʥʦʨʦʜʥʦ ʠ, ʥʘ ʫʨʦʚʥʝ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ 

ʜʝʚʦʥʘ, ʠʤʝʝʪ, ʟʥʘʯʠʪʝʣʴʥʦ, ʙʦʣʝʝ ʥʠʟʢʠʝ ʪʝʤʧʝʨʘ-

ʪʫʨʳ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ çʥʘʯʘʣʴʥʳʤè ʘʥʦʤʘʣʴʥʳʤ 
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ʧʦʣʝʤ, ʚʦʟʥʠʢʰʠʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʲʝʢʮʠʠ ʥʝʬʪʠ 

ʧʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʅʦʨʤʘʣʴʥʳʝ ʪʝʤ-

ʧʝʨʘʪʫʨʳ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 23- 260ʉ, ʢʘʢ ʠ ʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʦʨʠʟʦʥʪʘʭ ʉʝʚʝʨʥʦʛʦ ʢʫʧʦʣʘ 

[5,15], ʥʝ ʩʦʜʝʨʞʘʱʠʭ ʥʝʬʪʷʥʳʭ ʟʘʣʝʞʝʡ.  

ʅʘ ʢʘʨʪʝ ʞʝ çʥʘʯʘʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨè ʈʦʤʘʰ-

ʢʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠʟʦʪʝʨʤʳ ʢʨʦʚʣʠ ʧʨʦʜʫʢ-

ʪʠʚʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ɼ1 ʠʟʤʝʥʷʶʪ ʩʚʦʶ ʪʝʤʧʝʨʘʪʫʨʫ 

ʦʪ 29 ʜʦ 470ʉ. ʋʯʘʩʪʦʢ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʪʝʤʧʝʨʘ-

ʪʫʨʘʤʠ 40-470ʉ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʩʘʤʦʡ ʶʛʦ-ʟʘʧʘʜʥʦʡ 

ʦʢʨʘʠʥʝ ʈʦʤʘʰʢʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʥʘ ʪʝʨʨʠ-

ʪʦʨʠʠ ʂʫʘʢʙʘʰʩʢʦʡ, ɿʘʡ-ʂʘʨʘʪʘʡʩʢʦʡ, ʠ ʖʞʥʦ-ʈʦ-

ʤʘʰʢʠʥʩʢʦʡ ʧʣʦʱʘʜʝʡ, ʧʨʠʯʝʤ ʤʘʢʩʠʤʫʤ ʪʝʤʧʝʨʘ-

ʪʫʨ ʨʘʩʧʦʣʦʞʝʥ ʩʪʨʫʢʪʫʨʥʦ ʦʯʝʥʴ ʥʠʟʢʦ - ʧʦʯʪʠ ʥʘ 

ʢʦʥʪʫʨʝ ɺʅʂ, ʥʘ ʢʨʘʶ ʂʫʘʢʙʘʰʩʢʦʡ ʧʣʦʱʘʜʠ; (t = 

47,10ʉ ʧʦʣʫʯʝʥʘ ʈ.ʌʘʨʭʫʣʣʠʥʳʤ ʠ ʌ.ʃʘʪʳʧʦʚʳʤ 

ʧʨʠ ʟʘʤʝʨʝ ʚ ʩʢʚ. ˉ 3665), ʚ ʙʣʠʟʠ ʶʞʥʦʡ ʦʢʦʥʝʯ-

ʥʦʩʪʠ ɸʣʪʫʥʠʥʦ-ʐʫʥʘʢʩʢʦʛʦ ʥʘʜʚʠʛʘ (ʨʠʩ.1,2). 

 ɸʥʘʣʦʛʠʯʥʘʷ ʧʣʦʱʘʜʴ ʩ ʚʳʩʦʢʠʤʠ ʪʝʤʧʝʨʘʪʫ-

ʨʘʤʠ 40-420ʉ ʥʘʭʦʜʠʪʩʷ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʅʦʚʦ-

ɽʣʭʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʠ ʧʨʠʫʨʦʯʝʥʘ ʢ ʩʘʤʳʤ 

ʚʳʩʦʢʠʤ ʦʪʤʝʪʢʘʤ ʝʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʣʘʥʘ ʪʘʢʞʝ 

ʨʷʜʦʤ ʩ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʣʠʥʠʝʡ ʣʠʩʪʨʠʯʝʩʢʦʛʦ 

ʥʘʜʚʠʛʘ, ʨʘʟʜʝʣʷʶʱʝʛʦ ʜʚʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʅʘ ʪʝʨ-

ʨʠʪʦʨʠʠ ʩʝʚʝʨʥʳʭ, ʟʘʧʘʜʥʳʭ ʠ ʶʛʦ-ʟʘʧʘʜʥʳʭ ʧʣʦ-

ʱʘʜʝʡ ʧʦ ʦʢʨʘʠʥʘʤ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʢʨʦʚʣʠ ʛʦʨʠʟʦʥʪʘ ɼ1 ʥʝ ʧʨʝʚʳʰʘʝʪ 29-320 ʉ [4], 

(ʨʠʩ.2).  

ʊʘʢʘʷ ʢʦʥʪʨʘʩʪʥʘʷ ʢʘʨʪʠʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʧʦʣʷ ʠʟʦʪʝʨʤ ʥʘʜ ʧʨʦʜʫʢʪʠʚʥʳʤʠ ʧʣʘʩʪʘʤʠ ʷʚʥʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʘʢʪʠʚʥʦʤ ʜʚʠʞʝʥʠʠ ʬʣʶʠʜʘ ʦʪ 

ʂʫʘʢʙʘʰʩʢʦʡ ʘʥʦʤʘʣʠʠ ʠ ʦʪ ʣʠʥʠʠ ɸʣʪʫʥʠʥʦ-ʐʫ-

ʥʘʢʩʢʦʛʦ ʥʘʜʚʠʛʘ ʚ ʢʫʧʦʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʦ ʚʦʩ-

ʩʪʘʥʠʶ ʪʦʣʱʠ ʧʘʰʠʡʩʢʠʭ ʧʝʩʯʘʥʠʢʦʚ. ʅʘ ʜʠʥʘʤʠʯ-

ʥʦʝ ʪʝʤʧʝʨʘʪʫʨʥʦʝ ʧʦʣʝ ʩʦʟʜʘʚʘʝʤʦʝ ʬʣʶʠʜʦʤ 

ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʦʭʣʘʞʜʘʶʱʠʝ ʚʣʠʷʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ 

ʚʧʘʜʠʥʦʡ ʜʦʣʠʥ ʨʝʢʠ ʉʪʝʧʥʦʡ ɿʘʡ ʠ ʧʦʣʦʞʠʪʝʣʴ-

ʥʳʝ ʘʥʦʤʘʣʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʳʩʦʢʠʤʠ ʦʩʪʘʥʮʘʤʠ 

ʨʝʣʴʝʬʘ, ʩʣʦʞʝʥʥʳʤʠ ʢʘʨʙʦʥʘʪʥʦ ïʛʣʠʥʠʩʪʳʤʠ 

ʢʨʘʩʥʦʮʚʝʪʥʳʤʠ ʪʦʣʱʘʤʠ ʚʝʨʭʥʝʡ ʧʝʨʤʠ. 

ɻʝʦʪʝʨʤʦʛʨʘʤʤʳ çʥʘʯʘʣʴʥʦʛʦ ʧʦʣʷè ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʷ, ʥʘʥʝʩʝʥʥʳʝ ʥʘ ʦʜʥʦʤ ʛʨʘʬʠʢʝ, ʠʤʝʶʪ 

ʭʘʨʘʢʪʝʨʥʫʶ ʦʩʦʙʝʥʥʦʩʪʴ - ʦʥʠ ʦʙʨʘʟʫʶʪ ʰʠʨʦ-

ʢʠʠʡ çʚʝʝʨè, ʨʘʩʭʦʜʷʱʠʡʩʷ ʦʪ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʪʝʤ-

ʧʝʨʘʪʫʨʳ ʥʝʡʪʨʘʣʴʥʦʛʦ ʩʣʦʷ, ʣʝʞʘʱʝʡ ʚ ʧʨʝʜʝʣʘʭ 

5,6 - 7,00ʉ, ʢ ʧʣʘʩʪʦʚʳʤ ʪʝʤʧʝʨʘʪʫʨʘʤ ʥʘ ʢʨʦʚʣʝ 

ʧʣʘʩʪʘ ɼ1, ʠʟʤʝʥʷʶʱʠʭʩʷ ʦʪ 29 ʜʦ 470, (ʨʠʩ.5). 

ɿʜʝʩʴ ʟʘ ʥʫʣʝʚʫʶ ʧʨʠʥʷʪʘ ʬʦʥʦʚʘʷ ʠʣʠ ʚʦʩʩʪʘʥʦʚ-

ʣʝʥʥʘʷ ʛʝʦʪʝʨʤʘ ʥʦʨʤʘʣʴʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʧʦʣʷ.  

 

 
ʈʠʩ.5. çɺʝʝʨè ʛʝʦʪʝʨʤ ʈʦʤʘʰʢʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ [2,ʨʠʩ.24] ʦʙʲʷʩʥʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩʢʘʯʢʘʤʠ 

ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʥʝʬʪʝʥʦʩʥʳʭ ʧʣʘʩʪʘʭ, ʥʦ ʠ ʦʙʨʘʟʫʝʪʩʷ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʩʘʤʠʭ ʛʨʘʜʠʝʥʪʦʚ ʥʘ ʢʘʞʜʦʡ 

ʛʝʦʪʝʨʤʠʯʝʩʢʦʡ ʪʦʣʱʝ (I- ʥʠʞʥ̫̫  ʧʝʨʤʴ-ʚʝʨʭʥʠʡ ʠ ʩʨʝʜʥʠʡ ʢʘʨʙʦʥ ʜʦ 800ʤ,II  - ʥʠʞʥʠʡ ʢʘʨʙʦʥ- ʬʘʤʝʥ 

ʜʦ 1400-1450ʤ, III - ʪʝʨʨʠʛʝʥʥʳʡ ʜʝʚʦʥ-ʥʠʞʝ 1450 ʤ. ʇʨʦʛʠʙʳ ʥʘ ʛʝʦʪʝʨʤʘʭ 3-7 ʥʘʜ ʪʝʨʨʠʛʝʥʥʳʤ 

ʜʝʚʦʥʦʤ ʩ ʛʣʫʙʠʥ 1100 - ʜʦ 1400 ʤ ʷʚʣʷʶʪʩʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʝʱʝ ʥʝʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʪʝʧʣʦʚʦʛʦ 

ʧʨʦʮʝʩʩʘ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ. 
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çʅʦʨʤʘʣʴʥʦʝè ʧʦʣʝ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʨʝʟʘ 

ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʯʝʪʳʨʝ ʦʪʨʝʟʢʘ ʧʦ ʭʘʨʘʢʪʝʨʥʳʤ 

ʜʣʷ ʥʠʭ ʛʝʦʪʝʨʤʠʯʝʩʢʠʤ ʛʨʘʜʠʝʥʪʘʤ. ɺʝʨʭʥʠʡ ʦʪ-

ʨʝʟʦʢ ʩ ʛʨʘʜʠʝʥʪʘʤʠ 1,1- 1,20/100 ʤ) ʦʪʥʦʩʠʪʩʷ ʢ 

ʢʘʨʙʦʥʘʪʥʳʤ ʦʪʣʦʞʝʥʠʷʤ ʥʠʞʥʝʡ ʧʝʨʤʠ ʠ ʚʝʨʭ-

ʥʝʛʦ ʢʘʨʙʦʥʘ. ʄʦʱʥʦʩʪʴ ʝʛʦ ʤʝʥʷʝʪʩʷ ʧʦ ʧʣʦʱʘʜʠ 

ʈʦʤʘʰʢʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʦʪ 840 ʜʦ 1000 ʤ. 

ɺʪʦʨʦʡ ʦʪʨʝʟʦʢ, ʩ ʛʨʘʜʠʝʥʪʘʤʠ 1,4 ï 1,50/100 ʤ), ʦʪ-

ʥʦʩʠʪʩʷ ʢ ʢʘʨʙʦʥʘʪʥʳʤ ʦʪʣʦʞʝʥʠʷʤ ʩʨʝʜʥʝʛʦ ʠ 

ʥʠʞʥʝʛʦ ʢʘʨʙʦʥʘ, ʠʤʝʝʪ ʤʦʱʥʦʩʪʴ ʦʪ 450 ʜʦ 500 ʤ. 

ʊʨʝʪʠʡ ʦʪʨʝʟʦʢ ʦʭʚʘʪʳʚʘʝʪ ʢʘʨʙʦʥʘʪʥʳʝ ʦʪʣʦʞʝ-

ʥʠʷ ʪʫʨʥʝʡʩʢʦ-ʬʘʤʝʥʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʠʤʝʝʪ ʛʨʘʜʠ-

ʝʥʪʳ 1,7 ï 1,80/ 100 ʤ ʠ ʤʝʥʷʝʪʩʷ ʧʦ ʤʦʱʥʦʩʪʠ ʦʪ 

120 ʜʦ 250 ʤ. ʏʝʪʚʝʨʪʳʡ ʦʪʨʝʟʦʢ, ʦʪʥʦʩʠʪʩʷ ʢ ʪʦʣʱʝ 

ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ ʚʝʨʭʥʝʛʦ ʜʝʚʦʥʘ ʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʛʨʘʜʠʝʥʪʘʤʠ 3,5 ï 5, 00/ 100 ʤ 

(ʨʠʩ.5). ʇʫʪʝʤ ʚʳʯʠʪʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨ ʥʦʨʤʘʣʴʥʦʛʦ 

ʧʦʣʷ ʠʟ ʪʝʤʧʝʨʘʪʫʨ çʥʘʯʘʣʴʥʦʛʦè ʧʦʣʷ, ʤʳ ʧʦʣʫ-

ʯʘʝʤ çʦʩʪʘʪʦʯʥʳʝè ʘʥʦʤʘʣʠʠ ʥʘʜ ʥʦʨʤʘʣʴʥʳʤ ʧʦ-

ʣʝʤ: 

ʊʥʘʯ - ʊʥʦʨʤ = æʊʦʩʪʘʪ   (2). 

ʇʨʠʥʷʪʦʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ - ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʨʝʯʥʳʝ ʠ ʩʪʦʯʥʳʝ ʚʦʜʳ ʥʝʬʪʝʧʨʦʤʳʩʣʦʚ ʜʣʷ 

ʟʘʢʘʯʢʠ ʚ ʧʨʦʜʫʢʪʠʚʥʳʝ ʛʦʨʠʟʦʥʪʳ ʜʣʷ ʮʝʣʝʡ ʇʇɼ 

- ʧʦʜʜʝʨʞʘʥʠʷ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ, ʦʢʘʟʘʣʦʩʴ ʥʝ-

ʧʨʠʝʤʣʝʤʳʤ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʦʭʨʘʥʝʥʠʷ ʪʝʤʧʝʨʘ-

ʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʘʣʝʞʝʡ [1]. ɼʝʣʦ ʚ 

ʪʦʤ, ʯʪʦ ʟʘʢʘʯʢʘ ʭʦʣʦʜʥʦʡ ʚʦʜʳ ʚ ʧʣʘʩʪ, ʚʳʟʳʚʘʝʪ 

ʨʷʜ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʵʬʬʝʢʪʦʚ: ʦʭʣʘʞʜʝʥʠʝ ʧʨʦʜʫʢ-

ʪʠʚʥʳʭ ʛʦʨʠʟʦʥʪʦʚ, ʧʦʚʳʰʝʥʠʝ ʚʷʟʢʦʩʪʠ ʥʝʬʪʠ ʠ 

ʩʥʠʞʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʝʝ ʠʟʚʣʝʯʝʥʠʷ [1,19]. ʉ ʟʘ-

ʢʘʯʢʦʡ ʭʦʣʦʜʥʦʡ ʨʝʯʥʦʡ ʚʦʜʳ ʩʚʷʟʘʥʦ ʪʘʢʞʝ ʟʘʨʘ-

ʞʝʥʠʝ ʧʣʘʩʪʦʚ ʩʫʣʴʬʘʪʨʝʜʫʮʠʨʫʶʱʝʡ ʤʠʢʨʦʬʣʦ-

ʨʦʡ [25,33,34,38], ʠ, ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʧʦʩʣʝ ʦʭʣʘʞʜʝ-

ʥʠʷ ʧʣʘʩʪʦʚ ʥʠʞʝ 250ʉ, ʚ ʥʠʭ ʧʨʦʠʩʭʦʜʠʪ 

ʚʳʧʘʜʝʥʠʝ ʧʘʨʘʬʠʥʘ ʠ ʟʘʢʫʧʦʨʢʘ ʧʦʨʦʚʦʛʦ ʧʨʦ-

ʩʪʨʘʥʩʪʚʘ ʦʩʦʙʝʥʥʦ ʚ ʩʤʝʞʥʳʭ - ʚʳʰʝ ʠ ʥʠʞʝ-

ʣʝʞʘʱʠʭ ʧʣʘʩʪʘʭ, ʜʦ ʢʦʪʦʨʳʭ ʯʝʨʝʟ ʪʦʥʢʠʝ 

ʤʝʞʧʣʘʩʪʦʚʳʝ ʧʝʨʝʤʳʯʢʠ ʜʦʰʝʣ ʬʨʦʥʪ ʦʭʣʘ-

ʞʜʝʥʠʷ ʦʪ ʛʣʘʚʥʦʛʦ ʧʣʘʩʪʘ-ʢʦʣʣʝʢʪʦʨʘ ɼ1 , ʥʦ 

ʢʦʪʦʨʳʝ ʩʘʤʠ ʝʱʝ ʥʝ ʙʳʣʠ ʟʘʪʨʦʥʫʪʳ ʨʘʟʨʘʙʦʪ-

ʢʦʡ. ʕʪʦ ʷʚʣʝʥʠʝ, ʦʙʥʘʨʫʞʝʥʥʦʝ ʅ.ʅ.ʅʝʧʨʠʤʝʨʦ-

ʚʳʤ, ʚʝʜʝʪ ʢ ʧʦʣʥʦʤʫ ʚʳʢʣʶʯʝʥʠʶ ʥʘʟʚʘʥʥʳʭ ʧʣʘ-

ʩʪʦʚ ʠʟ ʨʘʟʨʘʙʦʪʢʠ [19], ʯʝʤ ʪʦʥʴʰʝ ʧʝʨʝʤʳʯʢʠ 

ʤʝʞʜʫ ʧʨʦʧʣʘʩʪʢʘʤʠ, ʪʝʤ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤʫ ʦʭʣʘ-

ʞʜʝʥʠʶ ʧʦʜʚʝʨʛʘʶʪʩʷ ʩʤʝʞʥʳʝ ʩʣʦʠ ʠ ʪʝʤ ʙʦʣʴ-

ʰʠʡ ʫʱʝʨʙ ʥʘʥʦʩʠʪʩʷ ʤʝʩʪʦʨʦʞʜʝʥʠʶ ʟʘʢʘʯʢʦʡ ʭʦ-

ʣʦʜʥʳʭ ʚʦʜ. ʆʮʝʥʦʯʥʳʝ ʨʘʩʯʝʪʳ ʅ.ʅ.ʅʝʧʨʠʤʝʨʦʚʘ, 

ʄ.ɸ.ʇʫʜʦʚʢʠʥʘ, ʖ.ʂ.ʖʬʝʨʦʚʘ ʠ ʜʨ. ʦʧʨʝʜʝʣʷʶʪ 

ʤʘʩʰʪʘʙʳ ʧʦʪʝʨʴ ʥʝʬʪʠ ʩ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʜʦ 20 - 

30% [2,19]. ʆʜʥʘʢʦ ʚ ʪʝ ʛʦʜʳ ʚʩʝʦʙʱʝʡ ʵʡʬʦʨʠʠ ʛʦ-

ʣʦʩ ʫʯʝʥʳʭ ʥʝ ʙʳʣ ʫʩʣʳʰʘʥ. ɹʦʣʝʝ ʪʦʛʦ ʦʥ ʠʛʥʦʨʠ-

ʨʦʚʘʣʩʷ ʠ ʨʘʟʣʠʯʥʦʡ ʢʘʟʫʠʩʪʠʢʦʡ ʦʧʨʦʚʝʨʛʘʣʩʷ ʢʘʢ 

ʦʰʠʙʦʯʥʳʡ ʚʳʚʦʜ. ʊʝʧʝʨʴ, ʩʧʫʩʪʷ 40 ʣʝʪ, ʩʪʘʥʦ-

ʚʠʪʩʷ ʦʙʱʝʧʨʠʟʥʘʥʥʳʤ ʦʙʨʘʪʥʦʝ ʫʪʚʝʨʞʜʝʥʠʝ, ʯʪʦ 

ʪʝʧʣʦʚʳʝ ʧʨʦʮʝʩʩʳ ʚ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʠ ʩʤʝʞʥʳʭ 

ʩ ʥʠʤʠ ʧʣʘʩʪʘʭ ʠʤʝʶʪ ʦʯʝʥʴ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʩʦʭʨʘʥʝʥʠʷ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʙʣʘʛʦʧʨʠ-

ʷʪʥʳʭ ʫʩʣʦʚʠʡ ʝʝ ʜʦʙʳʯʠ. ʅʦ ʪʦʛʜʘ ʩʣʝʜʫʝʪ ʧʨʠ-

ʟʥʘʪʴ, ʯʪʦ ʚʩʝ ʧʨʝʜʰʝʚʩʪʚʫʶʱʠʝ ʨʘʟʛʦʚʦʨʳ ʦ ʧʦʚʳ-

ʰʝʥʠʠ ʥʝʬʪʝʦʪʜʘʯʠ ʧʫʪʝʤ ʚʥʫʪʨʠʢʦʥʪʫʨʥʦʛʦ ʟʘ-

ʚʦʜʥʝʥʠʷ ï ʥʝ ʙʦʣʝʝ ʯʝʤ ʢʨʘʩʠʚʘʷ ʬʨʘʟʘ, 20-30%-ʳʝ 

ʧʦʪʝʨʠ ʦʪ ʧʝʨʚʠʯʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ, ʩʦʟʜʘʚʘʝʤʦʛʦ 

ʨʘʟʨʘʙʦʪʢʦʡ ʦʩʥʦʚʥʦʛʦ ʧʣʘʩʪʘ ɼ1 ʦʢʘʟʳʚʘʶʪʩʷ ʧʨʦ-

ʩʪʦ ʥʝʚʦʩʧʦʣʥʠʤʳʤʠ. 

ɺʩʢʨʳʣʠʩʴ ʠ ʜʨʫʛʠʝ çʥʝʫʜʦʙʩʪʚʘè, ʩʚʷʟʘʥʥʳʝ 

ʩ ʠʛʥʦʨʠʨʦʚʘʥʠʝʤ ʛʝʦʪʝʨʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʅʘʛʥʝʪʘʪʝʣʴʥʳʝ ʨʷʜʳ ʩʢʚʘʞʠʥ ʧʨʦʝʢʪʠʨʦʚʘʣʠʩʴ 

ʩʦʛʣʘʩʥʦ ʟʘʢʦʥʘʤ ʛʠʜʨʦʩʪʘʪʠʢʠ ʧʘʨʘʣʣʝʣʴʥʦ 

ʢʦʥʪʫʨʫ ɺʅʂ ʠ ʩʪʨʫʢʪʫʨʥʳʤ ʠʟʦʛʠʧʩʘʤ, ʥʦ ʙʝʟ 

ʫʯʝʪʘ ʧʨʠʨʦʜʥʳʭ ʧʫʪʝʡ ʜʚʠʞʝʥʠʷ ʥʝʬʪʠ ʢ ʟʘʣʝʞʘʤ, 

ʢʦʪʦʨʳʝ ʭʦʨʦʰʦ ʦʪʨʠʩʦʚʳʚʘʶʪʩʷ ʠʟʦʪʝʨʤʘʤʠ 

ʘʥʦʤʘʣʠʡ ʥʘʯʘʣʴʥʦʛʦ ʧʦʣʷ (ʨʠʩ.2). ɿʘʢʘʯʢʘ ʦʛʨʦʤ-

ʥʳʭ ʦʙʲʝʤʦʚ ʚʦʜʳ ʜʣʷ ʮʝʣʝʡ ʇʇɼ ʯʝʨʝʟ ʩʧʨʦʝʢʪʠ-

ʨʦʚʘʥʥʳʝ ʧʦʜʦʙʥʳʤ ʦʙʨʘʟʦʤ ʥʘʛʥʝʪʘʪʝʣʴʥʳʝ ʛʘʣʝ-

ʨʝʠ ʚʳʟʳʚʘʝʪ ʯʘʩʪʠʯʥʦʝ ʧʝʨʝʢʨʳʪʠʝ ʣʠʙʦ ʧʦʣʥʫʶ 

ʙʣʦʢʠʨʦʚʢʫ ʧʦʪʦʢʦʚ ʬʣʶʠʜʘ ʢ ʟʘʣʝʞʘʤ ʦʪ ʂʫʘʢʙʘ-

ʰʩʢʦʡ ʪʝʧʣʦʚʦʡ ʘʥʦʤʘʣʠʠ ʠʣʠ ʪʦʯʥʝʝ ʠʟ ʛʣʫʙʠʥ-

ʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʧʦʜʧʠʪʢʠ. 

ʊʝʧʝʨʴ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣ-

ʥʦʛʦ ʛʝʦʪʝʨʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʈʦʤʘʰʢʠʥʩʢʦʛʦ ʤʝ-

ʩʪʦʨʦʞʜʝʥʠʷ ʚʧʣʦʪʴ ʜʦ ʚʳʷʩʥʝʥʠʷ ʧʨʦʙʣʝʤʳ ʝʛʦ 

ʛʝʥʝʟʠʩʘ ʠ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʦʭʣʘʞʜʝ-

ʥʠʷ ʥʘ ʥʝʬʪʝʦʪʜʘʯʫ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʩʰʪʘʙʘ ʧʦ-

ʪʝʨʴ ʥʝʬʪʠ ʚ ʨʝʟʫʣʴʪʘʪʝ çʩʢʣʝʨʦʟʘè ʩʤʝʞʥʳʭ ʧʣʘ-

ʩʪʦʚ. ʅʠ ʢʘʢʦʡ ʜʨʫʛʦʡ ʤʝʪʦʜ ʛʝʦʬʠʟʠʢʠ ʢʨʦʤʝ ʛʝʦ-

ʪʝʨʤʠʠ ʟʜʝʩʴ ʥʝ ʜʘʝʪ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʴʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ. 

ʉʦʚʤʝʩʪʥʦ ʩ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ ʧʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʶ [9,17,21] ʛʝʦʪʝʨʤʠʷ ʩʧʦʩʦʙʥʘ ʜʘʪʴ 

ʦʪʚʝʪ ʠ ʥʘ ʟʣʦʙʦʜʥʝʚʥʳʡ ʩʝʡʯʘʩ ʚʦʧʨʦʩ: ʦʪʢʫʜʘ ʠ 

ʩʢʦʣʴʢʦ ʬʣʶʠʜʘ ʧʦʩʪʫʧʘʣʦ ʚ ʣʦʚʫʰʢʠ ʚ ʧʨʦʰʣʦʤ 

ʠʣʠ ʧʦʩʪʫʧʘʝʪ ʣʠ ʚ ʥʠʭ ʝʱʝ ʩʝʡʯʘʩ. 

ʀʟ ʪʝʨʤʦʜʠʥʘʤʠʢʠ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʦʪ ʦʙʱʝʛʦ 

ʦʙʲʝʤʘ ʚʥʝʜʨʠʚʰʝʛʦʩʷ ʬʣʶʠʜʘ Vʬʣ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 

tʬʣ ʠ ʪʝʧʣʦʝʤʢʦʩʪʴʶ Cʬʣ , ʟʘʧʦʣʥʠʚʰʝʛʦ ʢʘʢʦʡ-ʪʦ 

ʦʙʲʝʤ ʧʣʘʩʪʘ Vʧʣ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ tʧʣ ʠ ʪʝʧʣʦʝʤʢʦ-

ʩʪʴʶ Cʧʣ , ʟʘʚʠʩʠʪ ʚʝʣʠʯʠʥʘ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʘʥʦʤʘ-

ʣʠʡ æʊ ʚ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʘʭ., ʪ.ʝ. 
ʉ ʬʣ Vʬʣ Tʬʣ - ʉ ʧʣ (1-m)V ʧʣ T ʧʣ = æT ʉʨʝʟ (1-m)Vʧʣ (3), 
ʛʜʝ m- ʧʦʨʠʩʪʦʩʪʴ ʢʦʣʣʝʢʪʦʨʘ, ʘ ʉʨʝʟ.- ʠʪʦʛʦʚʘʷ (ʨʝ-

ʟʫʣʴʪʠʨʫʶʱʘʷ) ʪʝʧʣʦʝʤʢʦʩʪʴ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘ-

ʩʪʘ. ɺ ʧʦʜʚʦʜʷʱʝʤ ʢʘʥʘʣʝ, ʦʪʤʝʯʝʥʥʦʤ ʢʘʢ ʂʫʘʢʙʘ-

ʰʩʢʘʷ ʪʝʤʧʝʨʘʪʫʨʥʘʷ ʘʥʦʤʘʣʠʷ [31], ʧʦ ʢʦʪʦʨʦʤʫ 

ʧʨʦʰʣʦ ʟʘʚʝʜʦʤʦ ʙʦʣʴʰʝ ʧʷʪʠ ʧʦʨʦʚʳʭ ʦʙʲʝʤʦʚ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʦʯʝʥʴ ʙʳʩʪʨʦ ʜʦʣʞʥʘ ʙʳʣʘ ʩʪʘʪʴ ʨʘʚ-

ʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʧʦʩʪʫʧʘʶʱʝʛʦ ʬʣʶʠʜʘ tʬʣ. ʊʝʤʧʝ-

ʨʘʪʫʨʘ ʚʥʝʜʨʠʚʰʝʛʦʩʷ ʬʣʶʠʜʘ, ʟʘʚʠʩʠʪ ʦʪ ʛʣʫʙʠʥʳ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʠʧʦʪʝʪʠʯʝʩʢʦʛʦ ʦʯʘʛʘ, ʩ ʢʦʪʦʨʦʡ 

ʧʦʩʪʫʧʘʣʘ ʥʝʬʪʴ. ʕʪʫ ʚʝʣʠʯʠʥʫ ʥʝʪʨʫʜʥʦ ʧʦʜʩʯʠ-

ʪʘʪʴ, ʧʦʣʴʟʫʷʩʴ ʜʠʘʛʨʘʤʤʘʤʠ ʍʦʜʳʨʝʚʦʡ-ʅʝʧʨʠʤʝ-

ʨʦʚʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʨʝ-

ʟʘʭ ʛʣʫʙʠʥ [39, ʨʠʩ.2 ], ʦʪʨʘʞʘʶʱʠʭ ʦʙʱʫʶ ʟʘʢʦʥʦ-

ʤʝʨʥʦʩʪʴ ʩʪʨʦʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʛʝʦʪʝʨʤʠʯʝʩʢʦʛʦ 

ʧʦʣʷ.  
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ʈʠʩ.6.ɼʠʘʛʨʘʤʤʘ ʍʦʜʳʨʝʚʦʡ-ʅʝʧʨʠʤʝʨʦʚʘ [20, ʨʠʩ.1.4; 1.5] ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʳʭ ʠ ʤʠʥʠʤʘʣʴʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨ (ʛʠʩʪʦʛʨʘʤʤʳ ʥʘ ʨʘʟʣʠʯʥʳʭ ʛʣʫʙʠʥʥʳʭ ʩʨʝʟʘʭ ʜʘʥʳ ʨʷʜʦʤ ʩ ʛʨʘʬʠʢʦʤ) ʚ ʪʦʣʱʝ ʦʩʘʜʦʯʥʦʛʦ 

ʯʝʭʣʘ ɼʥʝʧʨʦʚʦ-ɼʦʥʝʮʢʦʡ ʚʧʘʜʠʥʳ, ʩ ʜʦʧʦʣʥʝʥʠʷʤʠ ʘʚʪʦʨʘ. 

 

ʉʦʛʣʘʩʥʦ, ʪʘʢʦʡ ʜʠʘʛʨʘʤʤʝ, ʛʣʫʙʠʥʘ ʛʠʧʦʪʝʪʠ-

ʯʝʩʢʦʛʦ ʠʩʪʦʯʥʠʢʘ ʬʣʶʠʜʘ ʤʦʞʝʪ ʙʳʪʴ ʦʮʝʥʝʥʘ ʢʘʢ 

ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʝʣʠʯʠʥʳ ʘʥʦʤʘʣʠʠ - æʊ ʥʘ ʪʘʥʛʝʥʩ 

ʛʨʘʜʠʝʥʪʘ ʬʦʥʦʚʦʛʦ ʛʝʦʪʝʨʤʠʯʝʩʢʦʛʦ ʧʦʣʷ ʥʝʬʪʝʛʘ-

ʟʦʥʦʩʥʦʛʦ ʙʘʩʩʝʡʥʘ [39], ʪ.ʝ. 

H = k* æʊ * tg ɻmin   (4). 

ɸ.ɺ.ɼʨʫʞʠʥʠʥ, ʜʣʷ ʂʫʣʝʰʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞ-

ʜʝʥʠʷ ʦʮʝʥʠʣ ʪʝʤʧʝʨʘʪʫʨʫ, ʚʥʝʜʨʠʚʰʝʡʩʷ ʥʝʬʪʠ ʚ 

100-1100ʉ, ʠ ʩʯʠʪʘʣ, ʯʪʦ ʧʦʣʦʚʠʥʘ ʵʪʦʡ ʘʥʦʤʘʣʴʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʫʞʝ ʨʘʩʩʝʷʣʘʩʴ ʟʘ ʧʨʦʰʝʜʰʠʝ 30-40 

ʪʳʩʷʯ ʣʝʪ. ʇʦʣʥʦʩʪʴʶ ʪʝʧʣʦʚʘʷ ʘʥʦʤʘʣʠʷ ʦʪ ʠʥʲʝʢ-

ʮʠʠ ʥʝʬʪʠ ʚ ʛʦʨʠʟʦʥʪʳ ʚʝʨʭʥʝʛʦ ʜʝʚʦʥʘ, ʧʦ ʝʛʦ ʨʘʩ-

ʯʝʪʘʤ, ʜʦʣʞʥʘ ʨʘʩʩʦʩʘʪʴʩʷ ʟʘ 400-500 ʪʳʩʷʯ ʣʝʪ 

[14]. 

ʇʦʜʦʙʥʫʶ ʟʘʜʘʯʫ ʤʦʞʥʦ ʨʝʰʠʪʴ ʠ ʜʣʷ ʈʦʤʘʰ-

ʢʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʫʯʠʪʳʚʘʷ ʭʦʪʴ ʠ ʟʘʧʦʟʜʘ-

ʣʦʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 40 ʣʝʪ ʦʙʨʘʱʝʥʠʝ ʥʝʬʪʷʥʠʢʦʚ ʢ 

ʪʝʨʤʦʤʝʪʨʠʠ ʜʣʷ ʨʝʰʝʥʠʷ ʩʚʦʠʭ ʟʣʦʙʦʜʥʝʚʥʳʭ 

ʧʨʦʙʣʝʤ [6]. ʀʛʥʦʨʠʨʦʚʘʥʠʝ ʪʝʨʤʦʤʝʪʨʠʠ ʷʚʠʣʦʩʴ 

ʧʨʠʯʠʥʦʡ ʪʨʘʛʝʜʠʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʘ, ʩʚʷ-

ʟʘʥʥʦʡ ʩ ʧʦʪʝʨʝʡ ʚ 1966 ʛʦʜʫ ʢʨʫʧʥʝʡʰʝʛʦ ʊʫʡʤʘ-

ʟʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠʟ-ʟʘ ʦʭʣʘʞʜʝʥʠʷ ʧʣʘʩʪʦʚ 

ʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʧʦʣʥʦʡ ʦʙʚʦʜʥʝʥʥʦʩʪʠ ʜʦʙʳ-

ʚʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʇʝʨʚʦʥʘʯʘʣʴʥʘʷ ʘʥʦʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘ-

ʩʪʦʚ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʚʳʯʠʩʣʝʥʘ ʧʦ ʬʦʨ-

ʤʫʣʝ: 

ʊʩʦʚʨʝʤ = ʊʦ + ɻ z + æʊ erfc (Z/2ãaŰ)  (5), 

ʛʜʝ To ï ʥʦʨʤʘʣʴʥʘʷ ʛʝʦʪʝʨʤʠʯʝʩʢʘʷ ʪʝʤʧʝʨʘ-

ʪʫʨʘ, z ï ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʪʦʯʢʠ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʥʘ ʪʝʨʤʦʛʨʘʤʤʝ, ʦʪʩʯʠʪʳʚʘʝʤʦʝ ʦʪ ʧʣʘʩʪʘ, 

ʧʨʠʥʷʚʰʝʛʦ ʠʥʲʝʢʮʠʶ ʥʝʬʪʠ ʠʣʠ ʮʝʥʪʨʘ ʘʥʦʤʘʣʠʠ 

æʊ ʥʘ ʛʝʦʪʝʨʤʝ, ʘ ɻ ï ʥʦʨʤʘʣʴʥʳʡ (ʥʝʚʦʟʤʫʱʝʥ-

ʥʳʡ) ʛʝʦʪʝʨʤʠʯʝʩʢʠʡ ʛʨʘʜʠʝʥʪ, æʊ ï ʚʝʣʠʯʠʥʘ ʪʝʤ-

ʧʝʨʘʪʫʨʥʦʡ ʘʥʦʤʘʣʠʠ, ʩʦʟʜʘʥʥʦʡ ʚʥʝʜʨʠʚʰʠʤʩʷ 

ʬʣʶʠʜʦʤ, a ï ʪʝʤʧʝʨʘʪʫʨʦʧʨʦʚʦʜʥʦʩʪʴ ʦʢʨʫʞʘʶ-

ʱʠʭ ʧʦʨʦʜ ʠ Ű ï ʚʨʝʤʷ, ʧʨʦʰʝʜʰʝʝ ʩ ʤʦʤʝʥʪʘ ʚʥʝʜ-

ʨʝʥʠʷ ʬʣʶʠʜʘ ʜʦ ʥʘʰʠʭ ʜʥʝʡ, ʪ.ʝ. ʛʨʫʙʦ ʩ ʚʝʨʭʥʝʛʦ 

ʧʣʝʡʩʪʦʮʝʥʘ ʜʦ ʥʳʥʝ. ʅʘʰʘ ʥʝʬʪʴ, ʚʩʝʛʜʘ ʠʤʝʥʦ-

ʚʘʚʰʘʷʩʷ ʜʝʚʦʥʩʢʦʡ, ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʠʤʝʝʪ ʩʦʚʩʝʤ 

ʜʨʫʛʦʡ ʚʦʟʨʘʩʪ. ɻʝʦʪʝʨʤʠʷ ʠ ʦʩʪʘʥʢʠ ʧʦʛʠʙʰʠʭ ʙʠ-

ʟʦʥʦʚ ʚ ʂʘʨʤʘʣʢʠʥʩʢʦʤ ʧʣʝʡʩʪʦʮʝʥʦʚʦʤ ʥʝʬʪʷʥʦʤ 

ʦʟʝʨʝ [3,27] ʵʪʦ ʥʘʜʝʞʥʦ ʜʦʢʘʟʳʚʘʶʪ. ɼʝʚʦʥʩʢʠʡ, 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʡ ʠ ʧʨʦʯʠʡ ʚʦʟʨʘʩʪ ʠʤʝʶʪ ʧʣʘʩʪʳ-

ʢʦʣʣʝʢʪʦʨʘ, ʠʣʠ ʢʘʢ ʪʝʧʝʨʴ ʛʦʚʦʨʷʪ ʨʝʟʝʨʚʫʘʨʳ; 

ʥʝʬʪʴ ʢʘʢ ʬʣʶʠʜ ʠʤʝʝʪ ʜʨʫʛʦʡ ʚʦʟʨʘʩʪ, ʟʘʚʠʩʷʱʠʡ 

ʦʪ ʚʨʝʤʝʥʠ ʠʥʲʝʢʮʠʠ ʝʝ ʚ ʨʝʟʝʨʚʫʘʨ. ʊʦ ʯʪʦ ʩʦʩʪʘʚ 

ʥʝʬʪʠ ʦʜʠʥʘʢʦʚ ʚʦ ʚʩʝʭ ʛʦʨʠʟʦʥʪʘʭ ʠ ʚ ʧʘʟʫʭʘʭ ʯʝ-

ʨʝʧʦʚ ʧʣʝʡʩʪʦʮʝʥʦʚʭ ʙʠʟʦʥʦʚ ʛʦʚʦʨʠʪ ʦ ʝʝ ʥʝʜʘʚ-

ʥʝʡ ʠʥʲʝʢʮʠʠ. ʇʨʠʥʠʤʘʷ ʪʘʢʫʶ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʤʦʞʥʦ ʧʨʦʩʯʠʪʘʪʴ 

(ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʥʘ ʢʦʤʧʴʶʪʝʨʝ) ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥ-

ʪʦʚ ʚʠʜʘ ʛʝʦʪʝʨʤ ʠ ʧʦʜʦʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠʝ ʢ 

ʥʘʯʘʣʴʥʳʤ ʛʝʦʪʝʨʤʘʤ, ʟʘʤʝʨʝʥʥʳʤ ʥʘʤʠ ʝʱʝ ʚ 60-

ʝ ʛʦʜʳ ʥʘʜ ʟʘʣʝʞʘʤʠ ʈʦʤʘʰʢʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝ-

ʥʠʷ. ʊʝʤʧʝʨʘʪʫʨʫ ʚʥʝʜʨʠʚʰʝʛʦʩʷ ʬʣʶʠʜʘ ʤʦʞʥʦ 

ʚʘʨʴʠʨʦʚʘʪʴ ʪʘʢ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, 

ʠʟʚʝʩʪʥʳʝ ʦʩʪʘʪʦʯʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʜ ʈʦʤʘʰʢʠʥ-

ʩʢʠʤ ʢʫʧʦʣʦʤ, ʘ ʩ ʜʨʫʛʦʡ - ʦʙʝʩʧʝʯʠʪʴ ʧʨʠʝʤʣʝʤʳʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʥʝʜʨʝʥʠʷ ʠ ʬʠʣʴʪʨʘʮʠʠ ʥʝʬʪʠ, ʚ ʪʝʨ-

ʨʠʛʝʥʥʳʭ ʠ ʢʘʨʙʦʥʘʪʥʳʭ ʢʦʣʣʝʢʪʦʨʘʭ. ʀʟ ʩʧʝʮʠ-

ʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʬʠʣʴʪʨʘʮʠʷ 

ʥʝʬʪʷʥʦʛʦ ʬʣʶʠʜʘ ʯʝʨʝʟ ʢʦʣʣʝʢʪʦʨ ʠʤʝʝʪ ʪʝʤʧʝʨʘ-

ʪʫʨʥʳʡ ʤʠʥʠʤʫʤ ʦʢʦʣʦ 65-700ʉ. ʅʠʞʝ ʵʪʦʛʦ ʧʨʝ-

ʜʝʣʘ ʬʠʣʴʪʨʘʮʠʷ ʥʝʬʪʠ ʥʝ ʚʦʟʤʦʞʥʘ [10, ʩ.98], ʘ ʜʣʷ 

ʥʘʛʨʝʚʘ ʦʢʨʫʞʘʶʱʝʛʦ ʧʦʨʠʩʪʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦ-

ʨʦʜ ʦʪ ʪʝʤʧʝʨʘʪʫʨ ʥʦʨʤʘʣʴʥʦʛʦ ʧʦʣʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨ 

ʬʠʣʴʪʨʘʮʠʠ ʥʝʦʙʭʦʜʠʤ ʟʘʧʘʩ ʪʝʧʣʘ, ʦʧʨʝʜʝʣʷʝʤʳʡ 

ʬʦʨʤʫʣʦʡ (3) ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʥʝʜʨʝʥʠʝ ʬʣʶʠʜʘ 

ʤʦʛʣʦ ʧʨʦʠʩʭʦʜʠʪʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʝ ʥʠʞʝ 1000 

ʉ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʂʫʘʢʙʘʰʩʢʘʷ ʘʥʦʤʘʣʠʷ ʧʝʨ-

ʚʦʥʘʯʘʣʴʥʦ ʠʤʝʣʘ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʥʘʯʘʣʴʥʫʶ ʪʝʤ-
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ʧʝʨʘʪʫʨʫ, ʘ 47.10ʉ ï ʵʪʦ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʝʝ ʦʩʪʘʪʦʯ-

ʥʘʷ, ʨʝʣʠʢʪʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʢʦʪʦʨʫʶ ʩʣʝʜʫʝʪ 

ʧʦʣʫʯʠʪʴ ʠʟ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ (5), ʣʠʙʦ ʧʦ-

ʜʦʙʥʦʡ ʝʡ ʟʘʜʘʯʠ ʦʙ ʠʥʞʝʢʮʠʠ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʚ 

ʧʣʘʩʪ [8], ʨʝʰʝʥʥʦʡ ʀ.ʂ.ɺʦʣʢʦʚʳʤ [23] ʝʱʝ ʚ 1973 

ʛʦʜʫ. ʇʦʣʘʛʘʷ, ʯʪʦ ʘʢʪʠʚʥʳʡ ʪʝʧʣʦʤʘʩʩʦʧʝʨʝʥʦʩ ʦʪ 

ʂʫʘʢʙʘʰʩʢʦʡ ʘʥʦʤʘʣʠʠ ʧʨʦʠʩʭʦʜʠʣ ʪʦʣʴʢʦ ʚʚʝʨʭ ʠ 

ʚʥʠʟ ʧʦ ʚʦʩʩʪʘʥʠʶ ʧʣʘʩʪʦʚ, ʪʦ ʚʜʦʣʴ ʣʠʥʠʠ ʢʦʥʪʫʨʘ 

ɺʅʂ, ʪ.ʝ. ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʠʟʦʪʝʨʤʘʤ ʧʦʪʦʢʘ 

(ʨʠʩ.2), ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʯʠʩʪʦ ʢʦʥʜʫʢʪʠʚʥʳʡ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʳʡ ʛʨʘʜʠʝʥʪ ʧʨʦʛʨʝʚʘ ʧʦʨʦʜ ʦʪ ʘʥʦʤʘʣʠʠ. 

ʆʥ ʦʢʘʟʳʚʘʝʪʩʷ, ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʦʰʠʙʦʢ ʠʟʤʝʨʝʥʠʷ, 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦ ʟʘʚʠʩʠʤ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʠ ʚʝʣʠ-

ʯʠʥʳ ʘʤʧʣʠʪʫʜʳ ʘʥʦʤʘʣʠʠ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʥʘʣʠʯʠʝ ʧʨʦʜʦʣʞʘʶʱʝʛʦʩʷ ʧʨʦʮʝʩʩʘ çʨʘʙʦʪʳè 

ʂʫʘʢʙʘʰʩʢʦʡ ʪʝʧʣʦʚʦʡ ʘʥʦʤʘʣʠʠ (ʨʠʩ.7) ʠ ʦʧʨʘʚ-

ʜʳʚʘʝʪ ʧʨʠʥʷʪʫʶ ʤʦʜʝʣʴ ʠʥʲʝʢʮʠʠ ʥʝʬʪʠ, ʚʳʨʘʞʘ-

ʝʤʫʶ ʬʦʨʤʫʣʦʡ (5). 

ʆʙʲʝʤ ʚʥʝʜʨʠʚʰʝʛʦʩʷ ʬʣʶʠʜʘ ʪʝʧʝʨʴ ʤʦʞʥʦ 

ʦʮʝʥʠʪʴ, ʧʦʤʠʤʦ ʛʝʦʪʝʨʤʠʠ ʠ ʜʨʫʛʠʤ ʤʝʪʦʜʦʤ, ʥʘ 

ʦʩʥʦʚʝ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦ ʧʦʪʝʨʷʤ 

ʣʝʛʢʠʭ ʬʨʘʢʮʠʡ ʠʟ ʞʠʜʢʠʭ ʥʝʬʪʝʡ ʠ ʙʠʪʫʤʦʚ, ʢʘʢ 

ʧʦʢʘʟʘʥʦ ʚ ʨʘʙʦʪʘʭ ʉ.ɹ.ʆʩʪʨʦʫʭʦʚʘ [36] ʥʘ ʧʨʠʤʝʨʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʉʘʨʘʪʦʚʩʢʦʛʦ ʇʦʚʦʣʞʴʷ. ɺ ʊʘʪʘʨ-

ʩʪʘʥʝ, ʜʣʷ ʥʝʬʪʝʡ ʈʦʤʘʰʢʠʥʘ, ʢ ʩʦʞʘʣʝʥʠʶ, ʵʪʦʛʦ 

ʥʝ ʩʜʝʣʘʥʦ ʜʦ ʩʠʭ ʧʦʨ. 

 
ʈʠʩ.7. ʇʨʦʛʨʝʚ ʧʦʨʦʜ ʧʣʘʩʪʘ ɼ1 ʦʪ ʪʝʧʣʦʚʦʛʦ ʠʩʪʦʯʥʠʢʘ ʂʫʘʢʙʘʰʩʢʦʡ ʘʥʦʤʘʣʠʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ 

ʠʟʦʪʝʨʤʘʤ ʠ ʢʦʥʪʫʨʫ ɺʅʂ. ʕʢʩʧʦʥʝʥʮʠʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʧʦʩʪʦʷʥʥʦʡ ʤʦʱʥʦʩʪʠ ʠʩʪʦʯʥʠʢʘ ʩ ʤʦʤʝʥʪʘ ʝʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

 

ɽ.ʀ.ʉʠʥʷʚʩʢʠʡ ʦʧʫʙʣʠʢʦʚʘʣ ʩʧʝʮʠʘʣʴʥʫʶ ʩʪʘ-

ʪʴʶ, ʧʦʩʚʷʱʝʥʥʫʶ ʧʨʠʨʦʜʝ ʪʝʧʣʦʚʦʡ ʘʥʦʤʘʣʠʠ ʂʫ-

ʣʝʰʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ [13], ʛʜʝ ʦʧʨʦʚʝʨʛʘʝʪ 

ʪʦʣʢʦʚʫʶ ʩʪʘʪʴʶ ɸ.ɺ.ɼʨʫʞʠʥʠʥʘ [14]. ʅʦ ʩ ʤʦʝʡ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ɸ.ɺ.ɼʨʫʞʠʥʠʥ ʙʳʣ 

ʩʦʚʝʨʰʝʥʥʦ ʧʨʘʚ, ʘ ʘʨʛʫʤʝʥʪʘʮʠʷ ɽ.ʀ.ʉʠʥʷʚʩʢʦʛʦ, 

ʠʩʭʦʜʠʚʰʝʛʦ ʠʟ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʧʦʣʷ, ʠʤʝʝʪ 

ʠʟʲʷʥ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʜʦ 60-70-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ 

ʚʝʢʘ ʥʠʢʪʦ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʤʦʞʝʪ ʙʳʪʴ ʌ.ʌ.ʈʳʙʘ-

ʢʦʚʘ[1954], ʅ.ɸ.ʂʫʜʨʷʚʮʝʚʘ[1956], ɺ.ʀ. ʊʨʦʝʧʦʣʴ-

ʩʢʦʛʦ ʠ ʉ.ʉ.ʕʣʣʝʨʥʘ[1959]) ʥʝ ʜʦʧʫʩʢʘʣ ʤʳʩʣʠ, ʯʪʦ 

ʥʝʬʪʴ ʤʦʞʝʪ ʙʳʪʴ ʠʥʲʝʮʠʨʦʚʘʥʘ ʚ ʚʝʨʭʥʠʝ ʛʦʨʠ-

ʟʦʥʪʳ ʠʟ ʛʣʫʙʠʥ. ɸ ʠʤʝʥʥʦ ʵʪʦ ʠ ʫʪʚʝʨʞʜʘʝʪ 

ɸ.ɺ.ɼʨʫʞʠʥʠʥ ʠ ʦʥ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʧʨʘʚ, ʪ.ʢ. ʙʝʟʛʨʘ-

ʜʠʝʥʪʥʘʷ ʟʦʥʘ ʚʜʦʣʴ ʢʘʥʘʣʘ ʠʥʲʝʢʮʠʠ ʬʣʶʠʜʦʚ, ʥʝ 

ʙʫʜʝʪ ʟʘʤʝʯʝʥʘ, ʝʩʣʠ ʥʠ ʦʜʥʘ ʩʢʚʘʞʠʥʘ ʥʝ ʦʢʘʟʘʣʘʩʴ 

ʨʷʜʦʤ ʩ çʪʨʝʱʠʥʦʡè, ʧʦʩʢʦʣʴʢʫ ʧʨʦʮʝʩʩ ʠʥʲʝʢʮʠʠ 

ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ ʧʨʦʠʟʦʰʝʣ, 

ʩʦʚʩʝʤ ʥʝʜʘʚʥʦ.  

ʅʘ ʂʫʘʢʙʘʰʩʢʦʡ ʧʣʦʱʘʜʠ ʈʦʤʘʰʢʠʥʩʢʦʛʦ ʤʝ-

ʩʪʦʨʦʞʜʝʥʠʷ ʫʜʘʣʦʩʴ ʧʦʣʫʯʠʪʴ ʪʝʨʤʦʛʨʘʤʤʫ 

ʚʙʣʠʟʠ ʟʦʥʳ ʠʥʲʝʢʮʠʠ ʬʣʶʠʜʘ. ʇʦ ʫʟʢʦʡ ʪʨʝʱʠʥʦ-

ʚʘʪʦʡ ʟʦʥʝ ʜʚʠʛʘʣʩʷ ʚʦʩʭʦʜʷʱʠʡ ʧʦʪʦʢ ʫʛʣʝʚʦʜʦ-

ʨʦʜʥʦʛʦ ʬʣʶʠʜʘ, ʢʦʪʦʨʳʡ ʧʦʜ ʙʦʣʴʰʠʤ ʜʘʚʣʝʥʠʝʤ 

ʚʥʝʜʨʷʣʩʷ ʚʦ ʚʩʝ ʧʨʦʥʠʮʘʝʤʳʝ ʧʣʘʩʪʳ ʦʩʘʜʦʯʥʦʡ 

ʪʦʣʱʠ ʧʘʣʝʦʟʦʷ, ʥʘʯʠʥʘʷ ʩ ʧʘʰʠʡʩʢʠʭ ʧʝʩʯʘʥʠʢʦʚ 

ʜʝʚʦʥʘ. ɺ ʚʠʜʝ ʩʪʫʧʝʥʯʘʪʳʭ ʧʝʨʝʪʦʢʦʚ ʧʦ ʪʨʝʱʠ-

ʥʘʤ ʦʥ ʧʨʦʥʠʢ ʚ ʪʝʨʨʠʛʝʥʫʶ ʪʦʣʱʫ ʪʫʣʴʩʢʦ-ʙʦʙʨʠ-

ʢʦʚʩʢʠʭ ʩʣʦʝʚ ʠ ʚ ʢʦʣʣʝʢʪʦʨʳ ʚʝʨʝʡʩʢʦʛʦ ʛʦʨʠ-

ʟʦʥʪʘ, ʘ ʟʘʪʝʤ ʟʘʧʦʣʥʠʣ ʨʠʬʦʚʳʝ ʩʘʢʤʘʨʦ-ʘʨʪʠʥ-

ʩʢʠʝ ʠʟʚʝʩʪʥʷʢʠ ʠ, ʥʘʢʦʥʝʮ, ʰʝʰʤʠʥʩʢʠʝ ʠ 

ʰʫʛʫʨʦʚʩʢʠʝ ʧʝʩʯʘʥʠʢʠ.  

ɹʦʣʝʝ ʪʦʛʦ, ʪʝʧʝʨʴ ʧʦʷʚʠʣʠʩʴ ʤʘʪʝʨʠʘʣʳ [22], 

ʠʟ ʢʦʪʦʨʳʭ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʦ ʪʨʝʱʠʥʘʤ ʠʟ ʢʫʧʦʣʴʥʦʡ 

ʟʦʥʳ ʧʣʘʩʪʘ ɼ1 ʜʝʚʦʥʩʢʦʡ ʟʘʣʝʞʠ, ʥʝʬʪʴ ʧʨʦʜʘʚʣʠ-

ʚʘʣʘʩʴ ʥʝ ʪʦʣʴʢʦ ʚ ʚʳʩʦʢʠʝ ʛʦʨʠʟʦʥʪʳ ʢʘʨʙʦʥʘ, ʥʦ 

ʠ ʚ ʙʦʣʝʝ ʥʠʟʢʠʝ ʛʦʨʠʟʦʥʪʳ ʜʝʚʦʥʘ ʠ, ʚʦʟʤʦʞʥʦ, ʚ 

ʪʨʝʱʠʥʳ ʬʫʥʜʘʤʝʥʪʘ. ʊʦʪ ʬʘʢʪ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ ʛʦ-

ʨʷʯʝʡ ʥʝʬʪʠ ʠ ʬʣʶʠʜʘ ʰʣʦ ʧʦʜ ʚʣʠʷʥʠʝʤ ɸɺʇɼ 

(ʘʥʦʤʘʣʴʥʦ ʚʳʩʦʢʠʭ ʧʣʘʩʪʦʚʳʭ ʜʘʚʣʝʥʠʡ) ʠʤʝʥʥʦ 

ʧʦ ʛʦʨʠʟʦʥʪʫ ʧʘʰʠʡʩʢʠʭ ʧʝʩʯʘʥʠʢʦʚ, ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʶʪ ʥʝʙʦʣʴʰʠʝ ʟʘʣʝʞʠ, ʦʙʥʘʨʫʞʝʥʥʳʝ ʚ ʥʠʞʝ-

ʣʝʞʘʱʠʭ ʞʠʚʝʪʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ, ʚʜʘʚʣʝʥʥʳʝ 

ʩʚʝʨʭʫ ʧʦ ʪʨʝʱʠʥʘʤ ʠʟ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʫʨʘ ɺʅʂ 

ʛʦʨʠʟʦʥʪʘ ɼ1, ʪʦʛʜʘ ʢʘʢ ʠʟ çʙʝʟʢʦʥʪʘʢʪʥʳʭè ʟʦʥ 

[11], ʛʜʝ ʟʘʣʝʞʴ ʚ ʧʣʘʩʪʝ ɼ1 ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʧʣʘʚʫ, ʚ 

ʞʠʚʝʪʩʢʠʝ ʦʪʣʦʞʝʥʠʷ (ʚ ʧʣʘʩʪʳ ɼ11-1V) ʩʚʝʨʭʫ ʚʜʘʚ-

ʣʠʚʘʣʠʩʴ ʪʦʣʴʢʦ ʧʣʘʩʪʦʚʳʝ ʚʦʜʳ ʠ ʪʝʨʤʘʣʴʥʳʡ 

ʬʣʶʠʜ, ʠ ʥʝʬʪʠ ʦʥʠ ʥʝ ʩʦʜʝʨʞʘʪ. ʊʦʯʥʦ ʪʘʢʞʝ ʚ ʚʳ-

ʰʝʣʝʞʘʱʠʭ ʛʦʨʠʟʦʥʪʘʭ ʥʠʞʥʝʛʦ ʢʘʨʙʦʥʘ ʢʦʥʪʫʨʳ 

ʟʘʣʝʞʝʡ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘʜ ʢʦʥ-

ʪʫʨʦʤ ʜʝʚʦʥʩʢʠʭ ʟʘʣʝʞʝʡ [22, ʩ.78-83] ʪʦʣʴʢʦ ʪʘʤ, 

ʛʜʝ ʥʘʭʦʜʠʣʠʩʴ ʪʨʝʱʠʥʦʚʘʪʳʝ ʟʦʥʳ. ʍʘʦʪʠʯʝʩʢʘʷ 

ʢʘʨʪʠʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʘʥʦʤʘʣʠʡ 

ʧʦ ʧʣʦʱʘʜʠ ʥʘ ʦʜʠʥʘʢʦʚʳʭ ʛʦʨʠʟʦʥʪʘʭ ʛʦʚʦʨʠʪ 

ʠʤʝʥʥʦ ʦ ʪʘʢʦʤ ʩʧʦʩʦʙʝ ʟʘʧʦʣʥʝʥʠʷ ʣʦʚʫʰʝʢ ʥʘ ʤʝ-

ʩʪʦʨʦʞʜʝʥʠʷʭ ʇʦʚʦʣʞʴʷ: ʂʫʣʝʰʦʚʩʢʦʤ, ɹʣʘʛʦʜʘ-

ʨʦʚʩʢʦʤ ʠ ʥʘ ʈʦʤʘʰʢʠʥʩʢʦʤ ʪʦʞʝ. 

 ɺʦʩʩʪʘʥʦʚʠʪʴ ʚʝʩʴ ʵʪʦʪ ʧʫʪʴ ʤʦʞʥʦ ʪʦʣʴʢʦ ʧʦ 

ʧʦʜʨʦʙʥʳʤ ʛʝʦʪʝʨʤʠʯʝʩʢʠʤ ʢʘʨʪʘʤ, ʢʦʪʦʨʳʝ, ʢ ʩʦ-

ʞʘʣʝʥʠʶ, ʥʘʰʝʡ ʛʨʫʧʧʝ ʩʦʟʜʘʪʴ ʥʝ ʫʜʘʣʦʩʴ ʧʦ ʧʨʠ-

ʯʠʥʝ, ʤʷʛʢʦ ʛʦʚʦʨʷ, ʧʨʦʭʣʘʜʥʳʭ ʠ ʥʝʜʘʣʴʥʦʚʠʜʥʳʭ 

ʦʪʥʦʰʝʥʠʡ ʥʝʬʪʷʥʠʢʦʚ ʢ ʪʘʢʦʛʦ ʨʦʜʘ ʥʘʫʯʥʳʤ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷʤ. ʀʟ-ʟʘ ʵʪʦʛʦ ʦʩʪʘʝʪʩʷ ʩʦʚʝʨʰʝʥʥʦ ʥʝ-

ʠʟʚʝʩʪʥʳʤ ʧʨʦʜʦʣʞʝʥʠʝ ʠʟʦʪʝʨʤ ʟʘ ʢʦʥʪʫʨʦʤ ɺʅʂ 

ʂʫʘʢʙʘʰʩʢʦʡ ʘʥʦʤʘʣʠʠ ʠ ʚʦʦʙʱʝ, ʦʩʪʘʝʪʩʷ ʥʝʷʩ-

ʥʳʤ ʧʦʚʝʜʝʥʠʝ ʠʟʦʪʝʨʤ ʠ ʛʨʘʜʠʝʥʪʦʚ ʟʘ ʧʨʝʜʝʣʘʤʠ 

ʈʦʤʘʰʢʠʥʘ ʠ ʟʘ ʛʨʘʥʠʮʝʡ ʊʘʪʘʨʩʪʘʥʘ ʚ ʉʘʤʘʨʩʢʦʡ 
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ʦʙʣʘʩʪʠ, ʪʘʢ ʯʪʦ ʜʣʷ ʨʝʰʝʥʠʷ, ʙʝʟ ʩʦʤʥʝʥʠʷ, ʯʨʝʟ-

ʚʳʯʘʡʥʦ ʚʘʞʥʳʭ ʟʘʜʘʯ ʛʝʦʣʦʛʠʠ ʠ ʨʘʟʨʘʙʦʪʢʠ ʤʝ-

ʩʪʦʨʦʞʜʝʥʠʡ, ʪʝʧʝʨʴ ʧʨʠʭʦʜʠʪʩʷ ʦʛʨʘʥʠʯʠʚʘʪʴʩʷ 

ʦʯʝʥʴ ʛʨʫʙʳʤʠ ʢʘʨʪʘʤʠ ʪʝʤʧʝʨʘʪʫʨ [5,15].  

 
ʈʠʩ.8,.ʊʝʤʧʝʨʘʪʫʨʥʳʝ ʘʥʦʤʘʣʠʠ ʥʘʜ ʧʣʘʩʪʦʤ ɼ1 ʚ ʚʠʜʝ ʢʨʠʚʳʭ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ [2, ʩ.56]. 

  

 
ʈʠʩ. 9. ʃʦʛʘʨʠʬʤʠʯʝʩʢʘʷ ʘʥʘʤʦʨʬʦʟʘ ʪʝʭ ʞʝ ʘʥʦʤʘʣʠʡ, ʚʳʜʝʣʷʶʱʘʷ ʚ ʚʠʜʝ ʧʨʷʤʳʭ ʧʨʦʧʣʘʩʪʢʠ ʩ 

ʨʘʟʣʠʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʧʨʦʚʦʜʥʦʩʪʴʶ a1,a 2,a3. 

 

ʈʝʣʠʢʪʦʚʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪ ʧʨʦʮʝʩʩʘ ʠʥʲʝʢ-

ʮʠʠ ʥʝʬʪʷʥʦʛʦ ʬʣʶʠʜʘ ʩʦʭʨʘʥʠʣʠʩʴ ʥʘʜ ʧʣʘʩʪʦʤ 

ɼ1. ʉʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʦʙʨʘʙʦʪʢʘ ʧʨʠʚʝʜʝʥʥʳʭ 

ʅ.ʅ.ʅʝʧʨʠʤʝʨʦʚʳʤ [2,ʩ.49, ʨʠʩ.37, 38 ʠ 39] ʪʝʤʧʝ-

ʨʘʪʫʨʥʳʭ ʘʥʦʤʘʣʠʡ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ 

ʠʭ ʢ ʧʝʨʝʭʦʜʥʳʤ ʧʨʦʮʝʩʩʘʤ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʢʘ-

ʟʘʥʥʳʝ ʘʥʦʤʘʣʠʠ ʷʚʣʷʶʪʩʷ ʦʩʪʘʪʦʯʥʳʤʠ ʠ ʥʝʩʫʪ ʚ 

ʩʝʙʝ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʥʝʜʨʝʥʠʠ ʬʣʶʠʜʘ (ʨʠʩ.8,9). 

ʅʘ ʢʘʨʪʘʭ ʠʟʦʪʝʨʤ ʠ ʛʨʘʜʠʝʥʪʦʚ çʥʘʯʘʣʴʥʦʛʦè ʧʦʣʷ 

ʛʦʨʠʟʦʥʪʘ ɼ1 ʭʦʨʦʰʦ ʚʠʜʥʳ ʩʣʝʜʳ ʪʝʧʣʦʚʦʛʦ ʚʦʟ-

ʜʝʡʩʪʚʠʷ ʬʣʶʠʜʥʳʭ ʧʦʪʦʢʦʚ, ʠʜʫʱʠʭ ʚʚʝʨʭ ʧʦ ʚʦʩ-

ʩʪʘʥʠʶ ʧʣʘʩʪʦʚ ʦʪ ʂʫʘʢʙʘʰʩʢʦʡ ʘʥʦʤʘʣʠʠ ʢ ʚʝʨ-

ʰʠʥʝ ʢʫʧʦʣʘ ʜʝʚʦʥʩʢʦʡ ʟʘʣʝʞʠ, (ʨʠʩ.2), ʪʘʢʘʷ ʞʝ 

ʢʘʨʪʠʥʘ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʠ ʚ ʥʠʞʥʝʢʘʤʝʥʥʦʫʛʦʣʴ-

ʥʳʭ ʧʣʘʩʪʘʭ (ʨʠʩ.3). ʇʨʠʯʝʤ, ʥʘ ʵʪʦʡ ʢʘʨʪʝ ʚʠʜʥʦ, 

ʢʘʢ ʧʘʨʘʣʣʝʣʴʥʦ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʧʦʪʦʢʫ, 

ʜʚʠʞʫʱʝʤʫʩʷ ʚʚʝʨʭ ʧʦ ʚʦʩʩʪʘʥʠʶ ʧʣʘʩʪʦʚ, ʚʥʠʟ, 

ʥʘʚʩʪʨʝʯʫ ʝʤʫ ʠʜʝʪ ʚʩʪʨʝʯʥʳʡ ʦʪʪʦʢ ʧʣʘʩʪʦʚʳʭ ʚʦʜ 

ʠʟ ʢʫʧʦʣʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ ʢʦʥʪʫʨʫ ʥʝʬʪʝʥʦʩʥʦ-

ʩʪʠ. ʅʘ ʢʘʨʪʘʭ ʠʟʦʪʝʨʤ ʭʦʨʦʰʦ ʚʠʜʥʦ, ʯʪʦ ʩʧʨʦʝʢ-

ʪʠʨʦʚʘʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʩʪʨʫʢʪʫʨʥʳʭ ʢʘʨʪ ʨʷʜʳ 

ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ ʠʜʫʪ ʚʢʨʝʩʪ (ʧʦʧʝʨʝʢ) 

ʧʨʠʨʦʜʥʳʤ ʧʦʪʦʢʘʤ ʬʣʶʠʜʦʚ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʤ 

ʟʘʣʝʞʠ, ʢʘʢ ʚ ʜʝʚʦʥʩʢʠʭ, ʪʘʢ ʠ ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ ʛʦ-

ʨʠʟʦʥʪʘʭ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʥʠ 

ʧʨʝʧʷʪʩʪʚʫʶʪ ʚʦʩʭʦʜʷʱʝʤʫ ʜʚʠʞʝʥʠʶ ʥʝʬʪʠ ʚ ʢʫ-

ʧʦʣʴʥʫʶ ʯʘʩʪʴ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

ʄʦʞʥʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʨʦʚʝʨʠʪʴ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ ʧʦʜʧʠʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʫʙʨʘʚ 

ʚʨʝʤʝʥʥʦ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʙʘʨʴʝʨʳ, ʩʦʟʜʘʚʘʝʤʳʝ 

ʥʘʛʥʝʪʘʪʝʣʴʥʳʤʠ ʨʷʜʘʤʠ ʩʢʚʘʞʠʥ (ʪ.ʝ. ʩʜʝʣʘʪʴ ʵʢʩ-

ʧʝʨʠʤʝʥʪ ʦʙʨʘʪʥʳʡ ɸʟʥʘʢʘʝʚʩʢʦʤʫ - ʧʨʦʩʪʦ ʚʨʝ-

ʤʝʥʥʦ ʧʨʝʢʨʘʪʠʪʴ ʟʘʢʘʯʢʫ ʚʦʜʳ ʚ ʛʘʣʝʨʝʶ ʠ ʚʳ-

ʞʜʘʪʴ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʜʣʷ ʨʝʣʘʢʩʘʮʠʠ ʧʦʣʷ ʜʘʚʣʝ-

ʥʠʡ). ʄʦʞʥʦ ʚʦʦʙʱʝ ʧʫʩʪʠʪʴ ʥʘʛʥʝʪʘʪʝʣʴʥʳʝ 

ʩʢʚʘʞʠʥʳ ʚʨʝʤʝʥʥʦ çʥʘ ʠʟʣʠʚè, ʫʙʨʘʚ, ʪʝʤ ʩʘʤʳʤ, 

ʙʘʨʴʝʨʳ ʥʘ ʧʫʪʠ ʥʝʬʪʠ, ʧʦʩʪʫʧʘʶʱʝʡ, ʥʘʧʨʠʤʝʨ, ʠʟ 

ʂʫʘʢʙʘʰʩʢʦʛʦ ʠʣʠ ʅʦʚʦ-ɽʣʭʦʚʩʢʦʛʦ ʠʩʪʦʯʥʠʢʘ ʠ 

ʧʨʦʚʝʨʠʪʴ ʛʠʧʦʪʝʟʫ çʧʦʜʧʠʪʢʠè. ʇʦ ʧʨʠʚʦʜʠʤʳʤ 

ʢʘʨʪʘʤ ʠʟʦʪʝʨʤ ʩʭʝʤʫ ʜʚʠʞʝʥʠʷ ʧʠʪʘʶʱʠʭ ʧʦʪʦʢʦʚ 

ʥʝʪʨʫʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ. ɸʥʦʤʘʣʠʠ ʜʘʚʣʝʥʠʷ ʟʘ ʵʪʦ 
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ʚʨʝʤʷ, ʥʘʜʦ ʧʦʣʘʛʘʪʴ, ʫʞʝ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʨʝʣʘʢ-

ʩʠʨʦʚʘʣʠ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʧʝʨʚʳʝ, ʙʳʩʪʨʦ 

ʚʳʜʦʭʰʠʝʩʷ ʥʝʬʪʷʥʳʝ ʬʦʥʪʘʥʳ ʠ ʧʴʝʟʦʤʝʪʨʠʯʝ-

ʩʢʠʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʜʦ ʥʘʯʘʣʘ ʵʧʦʭʠ ʨʘʟʨʘ-

ʙʦʪʢʠ ʟʘʣʝʞʝʡ [39,40]. ʅʦ ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʪʝʤʧʝʨʘ-

ʪʫʨʥʳʝ ʘʥʦʤʘʣʠʠ ʭʦʨʦʰʦ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʥʘʧʨʘʚ-

ʣʝʥʠʷ ʧʦʪʦʢʦʚ ʥʝʬʪʠ ʚ ʟʘʣʝʞʘʭ ʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʧʝʨʚʠʯʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʨʷʜʦʚ ʥʘ 

ʈʦʤʘʰʢʠʥʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ 

ʧʨʠʥʮʠʧʘʭ ʩʪʨʫʢʪʫʨʥʦʡ ʛʝʦʣʦʛʠʠ ʠ ʛʠʜʨʘʚʣʠʢʠ, 

ʦʢʘʟʘʣʦʩʴ ʦʰʠʙʦʯʥʳʤ ʠ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ 

ʧʝʨʝʢʨʳʚʘʝʪ ʧʫʪʴ ʜʚʠʞʫʱʝʡʩʷ ʥʝʬʪʠ ʚʚʝʨʭ ʧʦ 

ʚʦʩʩʪʘʥʠʶ ʧʣʘʩʪʦʚ ʠ ʧʨʝʧʷʪʩʪʚʫʝʪ ʦʪʪʦʢʫ 

ʧʣʘʩʪʦʚʳʭ ʚʦʜ.  
 ɺ ʩʚʷʟʠ ʩ ʧʨʠʚʝʜʝʥʥʳʤ ʥʦʚʳʤ ʤʘʪʝʨʠʘʣʦʤ ʠ 

ʝʛʦ ʦʙʩʫʞʜʝʥʠʝʤ ʤʦʞʥʦ ʚʩʧʦʤʥʠʪʴ ʵʧʠʟʦʜ ʢʘʢ ʵʢʩ-

ʧʝʨʪʫ ɻʝʦʣʢʦʤʘ ʂ.ʇ.ʂʘʣʠʮʢʦʤʫ ʦʩʝʥʴʶ 1919 ʛʦʜʘ 

ʭʚʘʪʠʣʦ ʦʜʥʦʡ ʦʙʟʦʨʥʦʡ ʧʦʝʟʜʢʠ ʧʦ ʊʘʪʘʨʠʠ, ʯʪʦʙʳ 

çʧʨʠʢʨʳʪʴè ʤʥʦʛʦʣʝʪʥʠʝ ʫʩʠʣʠʷ ʀ.ʄ.ɻʫʙʢʠʥʘ, 

ʧʦʜʜʝʨʞʠʚʘʝʤʦʛʦ ɺ.ʀ.ʃʝʥʠʥʳʤ, ʧʦ ʧʦʠʩʢʘʤ ʥʝʬʪʠ 

ʥʘ ʨ.ʐʝʰʤʝ ʠ ʫ ʉʶʢʝʝʚʘ [32]. ʕʪʦʪ ʫʨʦʢ ʥʘʜʦʣʛʦ 

ʜʦʣʞʝʥ ʦʩʪʘʪʴʩʷ ʚ ʧʘʤʷʪʠ ʚ ʪʦʤ ʩʤʳʩʣʝ, ʯʪʦ ʥʝʣʴʟʷ 

ʠʛʥʦʨʠʨʦʚʘʪʴ ʯʫʞʠʝ ʤʥʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʧʦʜʢʨʝʧʣʝʥ-

ʥʳʝ ʤʥʦʛʦʣʝʪʥʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʪʦʣʴʢʦ ʠʟ-ʟʘ 

ʪʦʛʦ, ʯʪʦ ʦʥʠ ʢʦʤʫ-ʪʦ ʥʝ ʥʨʘʚʷʪʩʷ ʠʣʠ ʢʪʦ-ʪʦ ʜʨʫ-

ʛʦʡ, ʘ ʥʝ ʚʳ, ʷʚʣʷʝʪʝʩʴ ʠʭ ʠʥʠʮʠʘʪʦʨʦʤ. ɻʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʧʦʜʭʦʜ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʜʦʣʞʥʳ ʦʧʨʝ-

ʜʝʣʷʪʴ ʧʦʣʠʪʠʢʫ ʚ ʧʦʠʩʢʘʭ ʥʝʬʪʠ ʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝ-

ʩʪʦʨʦʞʜʝʥʠʡ. ʋʟʢʠʝ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʠʥʪʝʨʝʩʳ, 

ʯʚʘʥʩʪʚʦ ʠ ʣʝʥʴ ʯʠʥʦʚʥʠʯʴʝʛʦ ʘʧʧʘʨʘʪʘ ʥʝ ʜʦʣʞʥʳ 

ʟʜʝʩʴ ʠʤʝʪʴ ʤʝʩʪʘ. ʅʘʫʢʘ ʥʝ ʜʦʣʞʥʘ ʧʦʜʘʚʣʷʪʴʩʷ 

ʜʘʞʝ ʠʟ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʦʦʙʨʘʞʝʥʠʡ ʠ ʪʘʱʠʪʴʩʷ ʚ 

ʭʚʦʩʪʝ ʨʘʟʨʘʙʦʪʦʢ, ʦʥʘ ʜʦʣʞʥʘ ʦʧʝʨʝʞʘʪʴ ʠʭ, ʦʧʳʪ 

çʈʦʤʘʰʢʠʥʘè ʤʦʞʝʪ ʝʱʝ ʧʨʠʛʦʜʠʪʴʩʷ ʧʨʠ ʨʘʟʚʝʜʢʝ 

ʠ ʨʘʟʨʘʙʦʪʢʝ ʜʨʫʛʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʊʝʨʤʦʤʝʪʨʠʷ 

ʜʦʣʞʥʘ ʧʨʠʤʝʥʷʪʴʩʷ ʝʱʝ ʥʘ ʩʪʘʜʠʠ ʨʘʟʚʝʜʢʠ ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʡ ʧʨʘʚʠʣʴʥʦ ʠ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ, ʥʘʨʘʚʥʝ ʩ 

ʤʘʪʝʨʠʘʣʘʤʠ ʩʪʨʫʢʪʫʨʥʦ ïʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪ ʩ ʪʝʤ, 

ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʠʥʬʦʨʤʘʮʠʝʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʪʝʧʣʦʚʳʭ ʧʦʣʝʡ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʡ.  

ɹʝʟ ʜʠʩʢʫʩʩʠʡ ʥʘ ʵʪʫ ʪʝʤʫ ʷʩʥʦʩʪʠ ʚ ʧʦʜʦʙʥʳʭ 

ʚʦʧʨʦʩʘʭ ʥʝ ʜʦʩʪʠʯʴ. ʀ ʪʝʤ ʙʦʣʝʝ, ʥʘʜʦ ʫʯʝʩʪʴ, ʯʪʦ 

ʥʦʚʝʡʰʠʝ ʤʝʪʦʜʳ ʥʝʬʪʷʥʦʡ ʛʝʦʭʠʤʠʠ ʠ ʧʦʣʫʯʝʥ-

ʥʳʝ ʝʶ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʚʦʜʷʪ ʬʘʢʪʠʯʝʩʢʠ ʢ ʪʘʢʠʤ 

ʞʝ ʚʳʚʦʜʘʤ [36], ʢʘʢʠʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʣʷ ʈʦʤʘʰ-

ʢʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʛʨʫʧʧʦʡ ʧʨʦʬ. ʅ.ʅ.ʅʝ-

ʧʨʠʤʝʨʦʚʘ ʜʝʩʷʪʠʣʝʪʠʷ ʥʘʟʘʜ ʥʘ ʤʘʪʝʨʠʘʣʝ ʛʝʦʪʝʨ-

ʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀ ʪʦʛʜʘ ʚʩʪʘʝʪ ʚʦʧʨʦʩ ʦ 

ʧʦʪʝʨʝ ʚʨʝʤʝʥʠ, ʙʦʣʴʰʦʡ ʯʘʩʪʠ ʟʘʧʘʩʦʚ ʮʝʥʥʦʛʦ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʩʳʨʴʷ ʠ ʩʨʝʜʩʪʚ ʥʘ ʧʨʦʚʝʜʝʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ.  
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʢʨʳʪʳ ʘʢʪʫʘʣʴʥʳʝ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʡ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʩʬʝʨʝ ʜʦʨʦʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʘ, ʚʦʧʨʦʩʳ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ. ʉʪʘʪʴʷ ʚʳʧʦʣʥʝʥʘ ʥʘ ʙʘʟʝ ʆʆʆ ʬʠʨʤʘ 

çɼʦʨʪʨʘʥʩʩʝʨʚʠʩè ʊʝʫʯʝʞʩʢʦʛʦ ʨʘʡʦʥʘ. 

Abstract 

In the article the questions of calculation of the cost price of wheat and accounting of expenses actual for the 

agricultural organization are considered. The article was executed on the basis of LLC "Dortransservis" firm of 

Teuchezhsky district. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘ, ʘʤʦʨʪʠʟʘʮʠʷ, ʜʦʨʦʞʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʩʠʥʪʝʪʠʯʝʩʢʠʡ ʫʯʝʪ, 

ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʫʯʝʪ, ʨʝʛʠʩʪʨʳ ʫʯʝʪʘ, ʜʦʢʫʤʝʥʪʘʣʴʥʦʝ ʦʬʦʨʤʣʝʥʠʝ. 

Keywords: fixed assets, amortization, road construction, synthetic ut, analytical accounting, account 

registers, documentation. 

 

ɹʫʭʛʘʣʪʝʨʩʢʠʡ ʫʯʝʪ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʚ ʜʦ-

ʨʦʞʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʚʝʜʝʪʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʯʝ-

ʪʦʚ 01 çʆʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘè, 02 çɸʤʦʨʪʠʟʘʮʠʷ ʦʩ-

ʥʦʚʥʳʭ ʩʨʝʜʩʪʚè, 07 çʆʙʦʨʫʜʦʚʘʥʠʝ ʢ ʫʩʪʘʥʦʚʢʝè, 

08 çɺʣʦʞʝʥʠʷ ʚʦ ʚʥʝʦʙʦʨʦʪʥʳʝ ʘʢʪʠʚʳè, 001 

çɸʨʝʥʜʦʚʘʥʥʳʝ ʦʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘè. 

ʅʘ ʧʨʠʤʝʨʝ ʆʆʆ ʬʠʨʤʘ çɼʦʨʪʨʘʥʩʩʝʨʚʠʩè ʊʝ-

ʫʯʝʞʩʢʦʛʦ ʨʘʡʦʥʘ ʨʘʩʩʤʦʪʨʠʤ ʥʘʣʠʯʠʝ ʠ ʜʚʠʞʝʥʠʝ 

ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ ʜʦʨʦʞʥʦʛʦ ʩʪʨʦ-

ʠʪʝʣʴʩʪʚʘ (ʪʘʙʣʠʮʘ 1). 

ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ 1 ʚʟʷʪʳ ʠʟ ʛʦʜʦʚʦʡ ʙʫʭʛʘʣʪʝʨ-

ʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ ʆʆʆ ʬʠʨʤʘ çɼʦʨʪʨʘʥʩʩʝʨʚʠʩè, ʘ 

ʠʤʝʥʥʦ ï ʠʟ ʧʦʷʩʥʝʥʠʡ ʢ ʙʫʭʛʘʣʪʝʨʩʢʦʤʫ ʙʘʣʘʥʩʫ ʠ 

ʦʪʯʝʪʫ ʦ ʬʠʥʘʥʩʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʤʧʘʥʠʠ ʟʘ 

2015 ʛ. 

ʅʘ ʥʘʯʘʣʦ 2015 ʛ. ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʚʦʥʘʯʘʣʴ-

ʥʘʷ ʩʪʦʠʤʦʩʪʴ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʩʦʩʪʘʚʣʷʣʘ 128454 

ʪʳʩ. ʨʫʙ. (ʜʝʙʝʪʦʚʳʡ ʦʩʪʘʪʦʢ ʧʦ ʩʯʝʪʫ 01 çʆʩʥʦʚ-

ʥʳʝ ʩʨʝʜʩʪʚʘè ʥʘ ʥʘʯʘʣʦ 2015 ʛ.), ʘ ʚʝʣʠʯʠʥʘ ʥʘʯʠʩ-

ʣʝʥʥʦʡ ʘʤʦʨʪʠʟʘʮʠʠ ï 64917 ʪʳʩ. ʨʫʙ. (ʢʨʝʜʠʪʦʚʳʡ 

ʦʩʪʘʪʦʢ ʧʦ ʩʯʝʪʫ 02 ɸʤʦʨʪʠʟʘʮʠʷ ʦʩʥʦʚʥʳʭ 

ʩʨʝʜʩʪʚè ʥʘ ʥʘʯʘʣʦ 2015 ʛ.); ʥʘ ʢʦʥʝʮ ʛʦʜʘ ï 125193 

ʠ 82146 ʪʳʩ. ʨʫʙ., ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʤʦʞʝʤ ʨʘʩʩʯʠʪʘʪʴ ʚʝʣʠ-

ʯʠʥʫ ʦʩʪʘʪʦʯʥʦʡ ʩʪʦʠʤʦʩʪʠ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ: 

ʅʘ ʥʘʯʘʣʦ 2015 ʛ. ʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 63537 (128454 

ï 64917) ʪʳʩ. ʨʫʙ.; 

ʅʘ ʢʦʥʝʮ 2015 ʛ. ï 43047 ʪʳʩ. ʨʫʙ. (125193 ï 

82146) ʪʳʩ. ʨʫʙ.  
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ʟʘ 2014ʛ. - - - - - (24634) 57448 (24634) 

ʉʦʦʨʫʞʝʥʠʷ 
ʟʘ 2015ʛ. 1462 (892) - - - (263) 1462 (1155) 
ʟʘ 2014ʛ. - - - - - (892) 1462 (892) 

ʇʨʦʠʟʚʦʜʩʪʚʝʥ-
ʥʳʡ ʠ ʭʦʟʷʡʩʪʚʝʥ-
ʥʳʡ ʠʥʚʝʥʪʘʨʴ 

ʟʘ 2015ʛ. 243 (158) - - - (33) 243 (191) 

ʟʘ 2014ʛ. - - - - - (158) 243 (158) 

ʆʬʠʩʥʦʝ ʦʙʦʨʫʜʦ-
ʚʘʥʠʝ 

ʟʘ 2015ʛ. 435 (435) 44 - - (19) 480 (455) 

ʟʘ 2014ʛ. - - - - - (435) 435 (435) 

 

ʕʪʠ ʜʘʥʥʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʪʨʦʢʝ 1150 çʆʩ-

ʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘè ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʙʘʣʘʥʩʘ ʦʨʛʘʥʠ-

ʟʘʮʠʠ ʥʘ 31 ʜʝʢʘʙʨʷ 2015 ʛ. (ʨʠʩʫʥʦʢ 1). 

 
ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʩʪʨʦʢʠ 1150 çʆʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘè ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʙʘʣʘʥʩʘ ʆʆʆ ʬʠʨʤʘ 

çɼʦʨʪʨʘʥʩʩʝʨʚʠʩè, ʪʳʩ. ʨʫʙ. 

 

ʅʝʟʘʚʝʨʰʝʥʥʳʝ ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ ʚ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʥʘ ʥʘʯʘʣʦ ʠ ʢʦʥʝʮ 2015 ʛ. ʦʪʩʫʪʩʪʚʫʶʪ 

(ʪʘʙʣʠʮʘ 2). 
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ʊʘʙʣʠʮʘ 2 

ʅʝʟʘʚʝʨʰʝʥʥʳʝ ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ ʚ ʆʆʆ ʬʠʨʤʘ çɼʦʨʪʨʘʥʩʩʝʨʚʠʩè 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʇʝʨʠʦʜ 
ʅʘ 
ʥʘʯʘʣʦ 
ʛʦʜʘ 

ʀʟʤʝʥʝʥʠʷ ʟʘ ʧʝʨʠʦʜ 

ʅʘ ʢʦʥʝʮ 
ʧʝʨʠʦʜʘ 
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ʅʝʟʘʚʝʨʰʝʥʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʥʝ-
ʟʘʢʦʥʯʝʥʥʳʝ ʦʧʝʨʘʮʠʠ ʧʦ ʧʨʠʦʙʨʝ-
ʪʝʥʠʶ, ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ ʪ.ʧ. ʦʩʥʦʚ-
ʥʳʭ ʩʨʝʜʩʪʚ - ʚʩʝʛʦ 

ʟʘ 2015ʛ. - 32237 (212) (32025) - 

ʟʘ 2014ʛ. - - - - - 

ʚ ʪʦʤ ʯʠʩʣʝ:       

ʇʝʩʢʦʨʘʟʙʨʘʩʳʚʘʪʝʣʴ ɼʄ 28-16 ̄ 4 
ʟʘ 2015ʛ. - 374 - 374 - 

ʟʘ 2014ʛ. - - - - - 

ʇʝʩʢʦʨʘʟʙʨʘʩʳʚʘʪʝʣʴ ɼʄ 28-16 ˉ5 
ʟʘ 2015ʛ. - 374 - 374 - 

ʟʘ 2014ʛ. - - - - - 

ʇʝʩʢʦʨʘʟʙʨʘʩʳʚʘʪʝʣʴ ɼʄ 28-16 ˉ6 
ʟʘ 2015ʛ. - 374 - 374 - 

ʟʘ 2014ʛ. - - - - - 

ʇʝʨʝʜʥʠʡ ʧʦʚʦʨʦʪʥʳʡ ʩʥʝʛʦʦʯʠ-
ʩʪʠʪʝʣʴ ɼʄ 46-17 ˉ3 

ʟʘ 2015ʛ. - 166 - 166 - 

ʟʘ 2014ʛ. - - - - - 

ʇʝʨʝʜʥʠʡ ʧʦʚʦʨʦʪʥʳʡ ʩʥʝʛʦʦʯʠ-
ʩʪʠʪʝʣʴ ɼʄ 46-17 ˉ5 ʠ ʪ.ʜ. 

ʟʘ 2015ʛ. - 166 - 166 - 

ʟʘ 2014ʛ. - - - - - 

  

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʦʣʴʢʦ ʯʘʩʪʴ ʢʘʧʠ-

ʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʦʩʥʦʚʥʳʝ ʩʨʝʜ-

ʩʪʚʘ. ɺ ʪʝʯʝʥʠʝ 2014-2015 ʛʛ. ʚʣʦʞʝʥʠʷ ʦʩʫʱʝʩʪʚ-

ʣʷʣʠʩʴ ʠ ʚ ʜʨʫʛʠʝ ʦʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʚ: ʧʝʨʝʜʥʠʡ ʧʦʚʦʨʦʪʥʳʡ ʩʥʝʛʦʦʯʠʩʪʠ-

ʪʝʣʴ ɼʄ 46-17 ˉ4; ʤʘʰʠʥʫ ʢʦʥʪʘʢʪʥʦʡ ʩʚʘʨʢʠ 

ForWeld ʄʊʈ-25; ʘʚʪʦʤʦʙʠʣʴ ʂɸʄɸɿ 65115-ɸ4 ɺ 

019 ɺʆ 01 02; ʚʠʣʳ ʧʝʨʝʢʠʜʥʳʝ ʥʘ ʬʨʦʥʪʘʣʴʥʳʡ 

ʢʦʚʰ John Deere; ʤʦʙʠʣʴʥʫʶ ʩʠʩʪʝʤʫ ʩʬʝʪʦʬʦʨʦʚ 

çʄʫʣʴʪʠ-ʉʠʛʥʘʣè, ʘʩʬʘʣʴʪʦʩʤʝʩʠʪʝʣʴʥʫʶ ʫʩʪʘ-

ʥʦʚʢʫ AMMANN CB150P; ʩʥʝʛʦʧʦʛʨʫʟʯʠʢ ʨʦʪʦʨ-

ʥʳʡ ʜʣʷ ʤʠʥʠʧʦʨʛʨʫʟʯʠʢʘ (Bobcat/ Terex/ New 

Holland/ Caterpillar/ Huyndai/ Komatsu); ʧʣʦʪʥʦʤʝʨ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʘ ʇɸ-ʄɻ4(138); ʧʝʩʢʦʨʘʟʙʨʘʩʳʚʘ-

ʪʝʣʴ ɼʄ 65 ˉ1 ʠ ʪ.ʜ. 

ʆʜʥʦʡ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ 

ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʚ ʜʦʨʦʞʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʧʦʣʫʯʝʥʥʳʭ ʚ ʘʨʝʥʜʫ ʦʩ-

ʥʦʚʥʳʭ ʩʨʝʜʩʪʚ, ʯʠʩʣʷʱʠʭʩʷ ʟʘ ʙʘʣʘʥʩʦʤ (ʨʠʩʫʥʦʢ 

2). 

 

 
ʈʠʩʫʥʦʢ 2 ï ɼʠʥʘʤʠʢʘ ʧʦʣʫʯʝʥʥʳʭ ʚ ʘʨʝʥʜʫ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ, ʯʠʩʣʷʱʠʭʩʷ ʟʘ ʙʘʣʘʥʩʦʤ ʆʆʆ ʬʠʨʤʘ 

çɼʦʨʪʨʘʥʩʩʝʨʚʠʩè, ʪʳʩ. ʨʫʙ. 

 

ʀʪʘʢ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ, ʠʩ-

ʧʦʣʴʟʫʝʤʳʭ ʚ ʜʦʨʦʞʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʚ ʆʆʆ 

ʬʠʨʤʘ çɼʦʨʪʨʘʥʩʩʝʨʚʠʩè ʯʠʩʣʠʪʩʷ ʟʘ ʙʘʣʘʥʩʦʤ ʦʨ-

ʛʘʥʠʟʘʮʠʠ. 

ʇʨʠ ʧʨʠʥʷʪʠʠ ʥʘ ʟʘʙʘʣʘʥʩʦʚʳʡ ʫʯʝʪ ʣʠʟʠʥʛʦ-

ʚʦʛʦ ʠʤʫʱʝʩʪʚʘ ʚ  

ʆʆʆ ʬʠʨʤʘ çɼʦʨʪʨʘʥʩʩʝʨʚʠʩè ʜʝʣʘʶʪʩʷ ʟʘʧʠʩʠ ʧʦ 
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ʜʝʙʝʪʫ ʩʯʝʪʘ 001 çɸʨʝʥʜʦʚʘʥʥʳʝ ʦʩʥʦʚʥʳʝ ʩʨʝʜ-

ʩʪʚʘè. 

ʇʨʠ ʥʘʯʠʩʣʝʥʠʠ ʣʠʟʠʥʛʦʚʳʭ ʧʣʘʪʝʞʝʡ ʟʘ ʦʪ-

ʯʝʪʥʳʡ ʧʝʨʠʦʜ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ-

ʧʠʩʴ ʧʦ ʜʝʙʝʪʫ ʩʯʝʪʘ 20 çʆʩʥʦʚʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦè 

(23 çɺʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦè, 26 çʆʙʱʝʭʦ-

ʟʷʡʩʪʚʝʥʥʳʝ ʨʘʩʭʦʜʳè) ʠ ʢʨʝʜʠʪʫ ʩʯʝʪʘ 76 çʈʘʩ-

ʯʝʪʳ ʩ ʨʘʟʥʳʤʠ ʜʝʙʠʪʦʨʘʤʠ ʠ ʢʨʝʜʠʪʦʨʘʤʠè, ʩʫʙ-

ʩʯʝʪʘ çɿʘʜʦʣʞʝʥʥʦʩʪʴ ʧʦ ʣʠʟʠʥʛʦʚʳʤ ʧʣʘʪʝʞʘʤè. 

ʇʨʠ ʦʪʨʘʞʝʥʠʠ ʅɼʉ ʦʪ ʩʫʤʤʳ ʣʠʟʠʥʛʦʚʦʛʦ 

ʧʣʘʪʝʞʘ ʚ ʆʆʆ ʬʠʨʤʘ çɼʦʨʪʨʘʥʩʩʝʨʚʠʩè ʧʨʦʠʟʚʦ-

ʜʷʪʩʷ ʟʘʧʠʩʠ ʧʦ ʜʝʙʝʪʫ ʩʯʝʪʘ 19 çʅʘʣʦʛ ʥʘ ʜʦʙʘʚ-

ʣʝʥʥʫʶ ʩʪʦʠʤʦʩʪʴ ʧʦ ʧʨʠʦʙʨʝʪʝʥʥʳʤ ʮʝʥʥʦʩʪʷʤè, 

ʩʫʙʩʯʝʪʘ çʅɼʉ ʧʦ ʧʣʘʪʝʞʘʤ ʧʦ ʜʦʛʦʚʦʨʫ ʣʠʟʠʥʛʘè 

ʠ ʢʨʝʜʠʪʫ ʩʯʝʪʘ 76 çʈʘʩʯʝʪʳ ʩ ʨʘʟʥʳʤʠ ʜʝʙʠʪʦʨʘʤʠ 

ʠ ʢʨʝʜʠʪʦʨʘʤʠè, ʩʫʙʩʯʝʪʘ çɿʘʜʦʣʞʝʥʥʦʩʪʴ ʧʦ ʣʠ-

ʟʠʥʛʦʚʳʤ ʧʣʘʪʝʞʘʤè. 

ʇʨʠ ʧʝʨʝʯʠʩʣʝʥʠʠ ʣʠʟʠʥʛʦʚʳʭ ʧʣʘʪʝʞʝʡ ʧʨʦ-

ʠʟʚʦʜʷʪʩʷ ʟʘʧʠʩʠ ʧʦ ʜʝʙʝʪʫ ʩʯʝʪʘ 76 çʈʘʩʯʝʪʳ ʩ ʨʘʟ-

ʥʳʤʠ ʜʝʙʠʪʦʨʘʤʠ ʠ ʢʨʝʜʠʪʦʨʘʤʠè, ʩʫʙʩʯʝʪ çɿʘʜʦʣ-

ʞʝʥʥʦʩʪʴ ʧʦ ʣʠʟʠʥʛʦʚʳʤ ʧʣʘʪʝʞʘʤè ʠ ʢʨʝʜʠʪʫ 

ʩʯʝʪʘ 51 çʈʘʩʯʝʪʥʳʝ ʩʯʝʪʘè. 

ʇʨʠ ʧʨʠʥʷʪʠʠ ʅɼʉ ʢ ʚʳʯʝʪʫ ʧʨʦʠʟʚʦʜʷʪʩʷ ʟʘ-

ʧʠʩʠ ʧʦ ʜʝʙʝʪʫ ʩʯʝʪʘ 68, ʩʫʙʩʯʝʪʘ çʈʘʩʯʝʪʳ ʧʦ 

ʅɼʉè ʠ ʢʨʝʜʠʪʫ ʩʯʝʪʘ 19 çʅʘʣʦʛ ʥʘ ʜʦʙʘʚʣʝʥʥʫʶ 

ʩʪʦʠʤʦʩʪʴ ʧʦ ʧʨʠʦʙʨʝʪʝʥʥʳʤ ʮʝʥʥʦʩʪʷʤè, ʩʫʙʩʯʝʪʘ 

çʅɼʉ ʧʦ ʧʣʘʪʝʞʘʤ ʧʦ ʜʦʛʦʚʦʨʫ ʣʠʟʠʥʛʘè. 

ʇʨʠ ʚʳʢʫʧʝ ʣʠʟʠʥʛʦʚʦʛʦ ʠʤʫʱʝʩʪʚʘ ʆʆʆ 

ʬʠʨʤʘ çɼʦʨʪʨʘʥʩʩʝʨʚʠʩè ʩʧʠʩʳʚʘʝʪ ʝʛʦ ʩ ʟʘʙʘʣʘʥ-

ʩʦʚʦʛʦ ʩʯʝʪʘ 001 çɸʨʝʥʜʦʚʘʥʥʳʝ ʦʩʥʦʚʥʳʝ ʩʨʝʜ-

ʩʪʚʘè. 

ɼʣʷ ʦʙʦʙʱʝʥʠʷ ʜʘʥʥʳʭ ʦ ʥʘʣʠʯʠʠ ʠ ʜʚʠʞʝʥʠʠ 

ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʆʆʆ ʬʠʨʤʘ çɼʦʨʪʨʘʥʩʩʝʨʚʠʩè ʠʩʧʦʣʴʟʫʝʪ ʩʯʝʪ 01 

çʆʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘè, ʢ ʢʦʪʦʨʦʤʫ ʦʪʢʨʳʪʳ ʩʫʙ-

ʩʯʝʪʘ: 

ï 01.01 çʆʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘ ʚ ʦʨʛʘʥʠʟʘʮʠʠè; 

ï 01.09 çɺʳʙʳʪʠʝ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚè. 

ɺʩʝ ʟʘʧʠʩʠ ʧʦ ʜʘʥʥʦʤʫ ʩʯʝʪʫ ʧʨʦʠʟʚʦʜʷʪʩʷ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʧʝʨʚʠʯʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ: 

ʘʢʪʘ ʦ ʧʨʠʝʤʝ ʧʝʨʝʜʘʯʝ ʦʙʲʝʢʪʘ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ 

(ʢʨʦʤʝ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ); ʘʢʪʘ ʦ ʩʧʠʩʘʥʠʠ ʦʙʲ-

ʝʢʪʘ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ (ʢʨʦʤʝ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ); ʠʥʚʝʥʪʘʨʥʳʭ ʢʘʨʪʦʯʝʢ ʫʯʝʪʘ ʦʙʲʝʢʪʘ ʦʩ-

ʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʠ ʪ.ʜ. 

ɸʥʘʣʠʟ ʩʯʝʪʘ 01 çʆʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘè ʆʆʆ 

ʬʠʨʤʘ çɼʦʨʪʨʘʥʩʩʝʨʚʠʩè ʟʘ 2015 ʛ. ʠʟʦʙʨʘʞʝʥ ʥʘ 

ʨʠʩʫʥʢʝ 3. 

 

  
ɺʳʚʦʜʠʤʳʝ 

ʜʘʥʥʳʝ: 
ɹʋ (ʜʘʥʥʳʝ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ) 

  ʉʯʝʪ 

ʂʦʨ. ʉʯʝʪ ɼʝʙʝʪ ʂʨʝʜʠʪ 

 

  
ʆʩʥʦʚʥʳʝ ʩʨʝʜ-

ʩʪʚʘ 
 

  01 ʅʘʯʘʣʴʥʦʝ ʩʘʣʴʜʦ 128 454 486,17    

  01.01 ʅʘʯʘʣʴʥʦʝ ʩʘʣʴʜʦ 128 454 486,17    

      ʆʙʦʨʦʪ 32 024 748,32 35 286 005,23  

      ʂʦʥʝʯʥʦʝ ʩʘʣʴʜʦ 125 193 229,26    

  01.09 ʅʘʯʘʣʴʥʦʝ ʩʘʣʴʜʦ      

      ʆʙʦʨʦʪ 35 286 005,23 35 286 005,23  

      ʂʦʥʝʯʥʦʝ ʩʘʣʴʜʦ      

      ʆʙʦʨʦʪ 67 310 753,55 70 572 010,46  

      ʂʦʥʝʯʥʦʝ ʩʘʣʴʜʦ 125 193 229,26    

 

ʈʠʩʫʥʦʢ 3 ï ɸʥʘʣʠʟ ʩʯʝʪʘ 01 çʆʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘè  

ʆʆʆ ʬʠʨʤʘ çɼʦʨʪʨʘʥʩʩʝʨʚʠʩè ʟʘ 2015 ʛ. 

 

ɺ ʪʝʯʝʥʠʝ 2015 ʛ. ʦʨʛʘʥʠʟʘʮʠʝʡ ʙʳʣʠ ʧʨʦʠʟʚʝ-

ʜʝʥʳ ʩʣʝʜʫʶʱʠʝ ʙʫʭʛʘʣʪʝʨʩʢʠʝ ʟʘʧʠʩʠ ʧʦ ʩʯʝʪʫ 01 

çʆʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘè: 

ï ʩʧʠʩʘʥʘ ʧʝʨʚʦʥʘʯʘʣʴʥʘʷ ʩʪʦʠʤʦʩʪʴ ʧʦ ʚʳʙʳ-

ʚʘʶʱʝʤʫ ʘʚʪʦʙʫʩʫ ʇɸɿ 4234-05 ɸ 050 ʂʄ 01: 

ɼʝʙʝʪ 01.09 çɺʳʙʳʪʠʝ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚè 

ʂʨʝʜʠʪ 01.01 çʆʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘ ʚ ʦʨʛʘʥʠʟʘ-

ʮʠʠè ï 1966101,69 ʨʫʙ. 

ï ʩʧʠʩʘʥʘ ʥʘʯʠʩʣʝʥʥʘʷ ʘʤʦʨʪʠʟʘʮʠʷ ʧʦ ʚʳʙʳ-

ʚʘʶʱʝʤʫ ʘʚʪʦʙʫʩʫ ʇɸɿ 4234-05 ɸ 050 ʂʄ 01: 

ɼʝʙʝʪ 02.01 çɸʤʦʨʪʠʟʘʮʠʷ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ, 

ʫʯʠʪʳʚʘʝʤʳʭ ʥʘ ʩʯʝʪʝ 01è 

ʂʨʝʜʠʪ 01.09 çɺʳʙʳʪʠʝ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚè ï 

96693,54 ʨʫʙ. 

ï ʩʧʠʩʘʥʘ ʦʩʪʘʪʦʯʥʘʷ ʩʪʦʠʤʦʩʪʴ ʚʳʙʳʚʘʶʱʝʛʦ 

ʘʚʪʦʙʫʩʘ ʇɸɿ 4234-05 ɸ 050 ʂʄ 01: 

ɼʝʙʝʪ 91.02 çʉʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʜʘʞè 

ʂʨʝʜʠʪ 01.09 çɺʳʙʳʪʠʝ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚè ï 

1869408,15 ʨʫʙ. 

ï ʧʨʠʥʷʪʘ ʢ ʫʯʝʪʫ ʵʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨʥʘʷ ʫʩʪʘ-

ʥʦʚʢʘ Elemax SH7600: 

ɼʝʙʝʪ 01.01 çʆʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘ ʚ ʦʨʛʘʥʠʟʘ-

ʮʠʠè 

ʂʨʝʜʠʪ 08 çɺʣʦʞʝʥʠʷ ʚʦ ʚʥʝʦʙʦʨʦʪʥʳʝ ʘʢ-

ʪʠʚʳè ï 77674,58 ʨʫʙ. ʠ ʪ.ʜ. 

ʇʨʠ ʥʘʯʠʩʣʝʥʠʠ ʘʤʦʨʪʠʟʘʮʠʠ ʩʦʙʩʪʚʝʥʥʳʭ ʦʩ-

ʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʆʆʆ ʬʠʨʤʘ çɼʦʨʪʨʘʥʩʩʝʨʚʠʩè ʠʩ-

ʧʦʣʴʟʫʝʪ ʩʯʝʪ 02 çɸʤʦʨʪʠʟʘʮʠʷ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚè, 

ʘʥʘʣʠʟ ʜʘʥʥʦʛʦ ʩʯʝʪʘ ʟʘ 2015 ʛ. ʠʟʦʙʨʘʞʝʥ ʥʘ ʨʠ-

ʩʫʥʢʝ 4. 

 




