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THE FACTORS DEFINING ENGINEERING AND GEOLOGICAL CONDITIONS OF MINE DEVELOPMENT 

OF THE FIELD VERHNE -ALIINSKOE  

Abstract 
Article is devoted to studying of engineering-geological conditions of the Upper-Aliinsky field.  One of the main tasks at a 

stage of studying of fields is identification and an assessment of major factors defining working off conditions, and 

consequently also safety of conducting any works in the field territory. 

The set of factors is defined first of all by conditions of formation of a field, geological and structural features, litologo-

petrographic types of containing breeds and ores, seismicity of the territory, geocryological features and certainly way of 

working off of a field. 

Keywords: engineering and geological conditions, aeration bark, physicomechanical properties of breeds, monzonites, 

jointing of breeds. 
 

ʟʫʯʝʥʠʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʠ 

ʦʪʚʝʪʩʪʚʝʥʥʦʡ ʟʘʜʘʯʝʡ. ɸʢʪʠʚʥʳʝ ʧʦʠʩʢʠ ʠ ʨʘʟʚʝʜʢʘ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʥʘ ɺʦʩʪʦʢʝ 

ʈʦʩʩʠʠ ʪʨʝʙʫʶʪ ʫʩʠʣʝʥʠʷ ʚʥʠʤʘʥʠʷ ʢ ʠʟʫʯʝʥʠʶ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʟʘʯʘʩʪʫʶ ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʦʩʦʙʝʥʥʦʩʪʠ ʦʪʨʘʙʦʪʢʠ  ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʧʦʞʘʣʫʡ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʥʘ 

ʩʪʘʜʠʠ ʠʟʫʯʝʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʠ ʦʮʝʥʢʘ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʦʧʨʝʜʝʣʷʶʱʠʭ ʫʩʣʦʚʠʷ ʦʪʨʘʙʦʪʢʠ, 

ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʝʜʝʥʠʷ ʣʶʙʳʭ ʨʘʙʦʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʄʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʤʘʢʩʠʤʫʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʠʩʪʝʤʳ ʜʦʣʞʥʳ ʙʳʪʴ ʢʦʤʧʣʝʢʩʥʳʤʠ ʠ ʦʧʪʠʤʘʣʴʥʳʤʠ. ʂʦʤʧʣʝʢʩʥʦʩʪʴ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʩʩʤʦʪʨʝʥʠʠ ʚʩʝʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʘ 

ʦʧʪʠʤʘʣʴʥʦʩʪʴ ï ʚ ʚʳʷʚʣʝʥʠʠ ʦʩʥʦʚʥʳʭ, ʠʛʨʘʶʱʠʭ ʦʩʦʙʫʶ ʨʦʣʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʬʘʢʪʦʨʳ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʭ ʚʳʜʝʣʝʥʠʷ ʥʘ ɺʝʨʭʥʝ-

ɸʣʠʠʥʩʢʦʤ ʟʦʣʦʪʦʨʫʜʥʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ,ʨʘʩʧʦʣʦʞʝʥʥʦʤʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʘʣʝʡʩʢʦʛʦ ʨʘʡʦʥʘ ʏʠʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʚ 

ʦʪʨʦʛʘʭ ʆʥʦʥʩʢʦʛʦ ʭʨʝʙʪʘ. ʈʝʣʴʝʬ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʨʝʜʥʝʛʦʨʥʳʡ ʩ ʘʙʩʦʣʶʪʥʳʤʠ ʦʪʤʝʪʢʘʤʠ 700-900 ʤ 

ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʧʨʝʚʳʰʝʥʠʷ ʚʦʜʦʨʘʟʜʝʣʦʚ ʥʘʜ ʜʦʣʠʥʘʤʠ ʩʦʩʪʘʚʣʷʶʪ 200-250 ʤ, ʢʨʫʪʠʟʥʘ ʩʢʣʦʥʦʚ 10-30Á. 

ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʥʘʭʦʜʠʪʩʷ ʚ ʚʝʨʭʦʚʴʷʭ ʨ. ɸʣʠʠ ʠ ʧʨʠʪʦʢʦʚ ʃʦʤʠʭʠ, ʂʦʣʴʯʠʭʠ. ʆʩʥʦʚʥʳʤ ʚʦʜʦʥʦʩʥʳʤ 

ʢʦʤʧʣʝʢʩʦʤ, ʫʯʘʩʪʚʫʶʱʠʤ ʚ ʦʙʚʦʜʥʝʥʠʠ ʨʫʜʥʳʭ ʪʝʣ, ʷʚʣʷʝʪʩʷ ʚʦʜʦʥʦʩʥʳʡ ʢʦʤʧʣʝʢʩ ʠʥʪʨʫʟʠʚʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ 

ʱʝʣʦʯʥʦʛʦ ʩʦʩʪʘʚʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʦʥʮʦʥʠʪʘʤʠ. ʇʦ ʛʠʜʨʘʚʣʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ 

ʙʝʟʥʘʧʦʨʥʳʝ ʠʣʠ ʩʣʘʙʦʥʘʧʦʨʥʳʝ. ɻʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʠ ɺʉɽɻʀʅɻɽʆ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʢʘʢ ʧʨʦʩʪʳʝ [1].  

ɻʝʦʢʨʠʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʣʠʯʠʝʤ ʤʥʦʛʦʣʝʪʥʝʤʝʨʟʣʳʭ ʧʦʨʦʜ 

ʜʦʣʠʥʥʦʛʦ ʪʠʧʘ, ʢʦʪʦʨʳʝ ʧʨʠʫʨʦʯʝʥʳ ʢ ʜʦʣʠʥʝ ʨ. ɸʣʠʠ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʨʘʡʦʥʘ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʤʦʱʥʦʩʪʠ 

ʤʝʨʟʣʦʡ ʪʦʣʱʠ ʦʪ ʫʩʪʴʷ ʢ ʚʝʨʭʦʚʴʶ ʜʦʣʠʥ. ɼʘʥʥʳʭ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʤʥʦʛʦʣʝʪʥʝʤʝʨʟʣʳʭ ʧʦʨʦʜ ʚ ʧʨʝʜʝʣʘʭ ʨʫʜʥʳʭ 

ʟʦʥ ʥʝʪ. 

ʉʦʛʣʘʩʥʦ ʢʘʨʪʘʤ ʦʙʱʝʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ [2] ʪʝʨʨʠʪʦʨʠʠ ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ ʆʉʈ-97-ɸ, ɺ, ʉ ʨʘʡʦʥ 

ʧʦʧʘʜʘʝʪ ʚ ʦʙʣʘʩʪʴ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʠʩʢʘ, ʩ 10 % ʚʝʨʦʷʪʥʦʩʪʴʶ ʚ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ 50 ʣʝʪ ʟʜʝʩʴ ʤʦʛʫʪ ʧʨʦʠʟʦʡʪʠ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʧʨʝʚʳʰʘʶʱʠʝ ʨʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ 6 ʙʘʣʣʦʚ ʧʦ ʰʢʘʣʝ MSK-64, ʩ 5% ʚʝʨʦʷʪʥʦʩʪʴʶ ï 7 ʙʘʣʣʦʚ, ʩ 1 % 

ʚʝʨʦʷʪʥʦʩʪʴʶ ï 8 ʙʘʣʣʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʲʝʢʪ ʷʚʣʷʝʪʩʷ ʩʝʡʩʤʠʯʝʩʢʠ ʦʧʘʩʥʳʤ. 

ʈʘʩʩʤʦʪʨʝʚ ʦʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ʨʘʡʦʥʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʨʝʜʠ ʙʦʣʴʰʦʛʦ ʥʘʙʦʨʘ ʧʨʠʨʦʜʥʳʭ 

ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʦʪʨʘʙʦʪʢʠ ʠʟʫʯʘʝʤʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʤ: 

- ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʨʦʜ; 

- ʥʘʣʠʯʠʝ ʢʦʨ ʚʳʚʝʪʨʠʚʘʥʠʷ; 

- ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʨʦʜ; 

- ʛʝʦʣʦʛʦ-ʩʪʨʫʢʪʫʨʥʦʝ ʩʪʨʦʝʥʠʝ; 

- ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʠ ʩʚʷʟʘʥʥʘʷ ʩ ʥʝʡ ʥʘʨʫʰʝʥʥʦʩʪʴ, ʪʨʝʱʠʥʦʚʘʪʦʩʪʴ ʠ ʙʣʦʯʥʦʩʪʴ ʧʦʨʦʜ. 

ʀ 
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ʅʘʙʦʨ ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʫʩʣʦʚʠʷʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʛʝʦʣʦʛʦ-

ʩʪʨʫʢʪʫʨʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʣʠʪʦʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʤʠ ʪʠʧʘʤʠ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ ʠ ʨʫʜ, ʩʝʡʩʤʠʯʥʦʩʪʴʶ 

ʪʝʨʨʠʪʦʨʠʠ, ʛʝʦʢʨʠʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠ ʢʦʥʝʯʥʦ ʩʧʦʩʦʙʦʤ ʦʪʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

ɺ ʧʨʝʜʝʣʘʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʛʝʦʤʝʪʨʠʟʦʚʘʥʦ ʠ ʠʟʫʯʝʥʦ 6 ʨʫʜʥʳʭ ʪʝʣ: ɿʦʥʘ ɻʣʘʚʥʘʷ, ɿʦʥʘ 5, ɿʦʥʘ 10, ɾʠʣʘ 2, ɾʠʣʘ 

ʉʝʥʪʷʙʨʴʩʢʘʷ-2, ɾʠʣʘ ʄʘʡʩʢʘʷ-1. ʉʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ɻʆʉʊ 25100-2011 ʨʘʟʨʝʟ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ 

ʜʚʫʤʷ ʢʣʘʩʩʘʤʠ: ʧʨʠʨʦʜʥʳʭ ʩʢʘʣʴʥʳʭ ʠ ʜʠʩʧʝʨʩʥʳʭ ʧʦʨʦʜ. 

ʂʣʘʩʩ ʜʠʩʧʝʨʩʥʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ ʧʨʝʜʩʪʘʚʣʝʥ ʰʠʨʦʢʦ ʨʘʟʚʠʪʳʤ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʯʝʭʣʦʤ ʧʦʢʨʦʚʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʠ ʢʦʨʘʤʠʚʳʚʝʪʨʠʚʘʥʠʷ.ʊʦʣʱʘ ʧʦʢʨʦʚʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦʨʦʜʘʤʠ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʨʘʟʣʠʯʥʦʛʦ 

ʛʝʥʝʟʠʩʘ: ʥʝʨʘʩʯʣʝʥʝʥʥʳʤʠ ʘʣʣʶʚʠʘʣʴʥʦ-ʜʝʣʶʚʠʘʣʴʥʳʤʠ, ʵʣʶʚʠʘʣʴʥʦ-ʜʝʣʶʚʠʘʣʴʥʳʤʠ, ʦʟʝʨʥʦ-ʙʦʣʦʪʥʳʤʠ ʠ 

ʪ.ʜ.ʄʦʱʥʦʩʪʴ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚʘʨʴʠʨʫʝʪ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ʦʪ ʧʝʨʚʳʭ ʤʝʪʨʦʚ (ɿʦʥʘ 5, ɾʠʣʘ 2) ʜʦ ʜʝʩʷʪʢʦʚ 

ʤʝʪʨʦʚ (ɾʠʣʘ ʄʘʡʩʢʘʷ-1, ɾʠʣʘ ʉʝʥʪʷʙʨʴʩʢʘʷ-2).ʅʝʨʘʩʯʣʝʥʝʥʥʳʝ ʘʣʣʶʚʠʘʣʴʥʦ-ʜʝʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʧʝʩʢʦʚ ʨʘʟʣʠʯʥʦʡ ʢʨʫʧʥʦʩʪʠ ʩʚʝʪʣʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ ʩ ʤʝʣʢʦʡ ʛʘʣʴʢʦʡ, ʩʫʛʣʠʥʢʦʚ ʠ ʛʣʠʥ 

ʛʨʷʟʥʦ-ʙʫʨʦʛʦ ʮʚʝʪʘ, ʤʦʱʥʦʩʪʴʶ 0,1-0,6 ʤ.ʕʣʶʚʠʘʣʴʥʦ-ʜʝʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʩʣʦʞʝʥʳ ʛʣʠʥʘʤʠ, ʩʫʛʣʠʥʢʘʤʠ 

ʰʦʢʦʣʘʜʥʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ ʩ ʜʨʝʩʚʦʡ ʠ ʱʝʙʥʝʤ ʩʢʘʣʴʥʳʭ ʧʦʨʦʜ.ʆʟʝʨʥʦ-ʙʦʣʦʪʥʳʝ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʪʦʨʬʘʤʠ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ ʯʝʨʥʦʛʦ ʮʚʝʪʘ, ʤʦʱʥʦʩʪʴ ʦʪ 0,1 ʜʦ 3,0 ʤ, ʘ ʪʘʢʞʝ ʩʫʧʝʩʷʤʠ ʧʳʣʝʚʘʪʳʤʠ 

ʜʨʝʩʚʷʥʠʩʪʳʤʠ ʪʚʝʨʜʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ. 

ʇʦʨʦʜʳ ʨʫʜʥʳʭ ʪʝʣ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠʟʤʝʥʝʥʳ ʧʨʦʮʝʩʩʘʤʠ ʚʳʚʝʪʨʠʚʘʥʠʷ. 

ʇʦ ʭʘʨʘʢʪʝʨʫ ʟʘʣʝʛʘʥʠʷ ʠ ʫʩʣʦʚʠʷʤ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʨʘ ʚʳʚʝʪʨʠʚʘʥʠʷ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʧʣʦʱʘʜʥʫʶ ʠ ʣʠʥʝʡʥʦ-

ʧʣʦʱʘʜʥʫʶ. ɽʝ ʤʦʱʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʨʦʜ, ʩʪʝʧʝʥʠ ʠʭ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʧʨʦʨʘʙʦʪʢʠ, ʪʝʢʩʪʫʨʥʦ-

ʩʪʨʫʢʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʨʦʜ ʠ ʩʦʩʪʘʚʣʷʝʪ: 7,0-57,0 ʤ. ʇʦ ʩʪʝʧʝʥʠ ʩʦʭʨʘʥʥʦʩʪʠ ʵʣʶʚʠʷ ʢʦʨʘ ʚʳʚʝʪʨʠʚʘʥʠʷ ʤʦʞʝʪ 

ʙʳʪʴ ʦʪʥʝʩʝʥʘ ʢ ʦʩʪʘʪʦʯʥʦʤʫ ʪʠʧʫ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʗʨʛ ʃ. ɸ. ʚ ʧʨʦʬʠʣʝ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʚʳʜʝʣʷʶʪʩʷ ʪʨʠ ʟʦʥʳ (ʩʥʠʟʫ ʚʚʝʨʭ): 

II  ï ʪʨʝʱʠʥʥʘʷ, III  ï ʦʙʣʦʤʦʯʥʘʷ, IV ï ʜʠʩʧʝʨʩʥʘʷ. 

ʄʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʢʘʞʜʦʡ ʠʟ ʟʦʥ ʦʙʫʩʣʦʚʣʝʥ ʣʠʪʦʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʩʫʙʩʪʘʪʘ ʠ ʩʪʝʧʝʥʴʶ 

ʚʳʚʝʪʨʝʣʦʩʪʠ. 

ʊʨʝʱʠʥʥʘʷ ʟʦʥʘ (II) ʩʣʦʞʝʥʘ ʩʠʣʴʥʦʪʨʝʱʠʥʦʚʘʪʳʤʠʤʦʥʮʦʥʠʪʘʤʠ. ʄʦʱʥʦʩʪʴ ʟʦʥʳ ʨʘʟʣʠʯʥʘ, ʠʥʪʝʨʚʘʣʳ 

ʩʦʩʪʘʚʣʷʶʪ 3,6-29,1 ʤ. ʅʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʧʦʪʝʨʷ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʫʚʣʘʞʥʝʥʠʠ ʧʦʟʚʦʣʷʶʪ 

ʦʪʥʝʩʪʠ ʧʦʨʦʜʳ ʪʨʝʱʠʥʥʦʡ ʟʦʥʳ ʢ ʢʘʪʝʛʦʨʠʷʤ ʧʨʦʯʥʳʭ, ʣʠʙʦ ʤʘʣʦʧʨʦʯʥʳʭ ʧʦʨʦʜ. 

ʆʙʣʦʤʦʯʥʘʷ ʟʦʥʘ (III) ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʙʣʦʤʢʘʤʠ ʤʦʥʮʦʥʠʪʦʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʚʳʚʝʪʨʝʣʦʩʪʠ ʨʘʟʤʝʨʦʤ ʦʪ 2 ʜʦ 5-6 ʩʤ. 

ʆʙʣʦʤʢʠ ʦʞʝʣʝʟʥʝʥʳ ʢʘʢ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʝʱʠʥ, ʪʘʢ ʠ ʧʦ ʤʘʩʩʝ. 

ɼʠʩʧʝʨʩʥʘʷ ʟʦʥʘ (IV), ʩʣʦʞʝʥʥʘʷ ʩʫʧʝʩʷʤʠ ʧʳʣʝʚʘʪʳʤʠ, ʠʥʦʛʜʘ ʧʝʩʯʘʥʠʩʪʳʤʠ, ʩ ʜʨʝʩʚʦʡ ʠ ʱʝʙʥʝʤ ʦʪ 20 ʜʦ 40%, 

ʝʜʠʥʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʩʦʩʪʘʚʣʷʶʪ 1,91 ʛ/ʩʤ
3
. 

ʉʢʘʣʴʥʳʝ ʧʦʨʦʜʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʤʠ ʧʦʨʦʜʘʤʠ ʛʘʟʠʤʫʨʦʚʩʢʦʡ ʩʚʠʪʳ 

ʨʘʥʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʩʨʝʜʥʝ-ʧʦʟʜʥʝʶʨʩʢʠʤʠ ʪʫʬʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʤʠ ʧʦʨʦʜʘʤʠ ʘʡʨʳʢʩʢʦʡ ʩʚʠʪʳ, ʩʨʝʜʥʝ-

ʧʦʟʜʥʝʶʨʩʢʠʤʠ ʠʥʪʨʫʟʠʚʥʳʤʠ ʧʦʨʦʜʘʤʠ 1-ʦʡ ʠ 3-ʝʡ ʬʘʟ ʰʘʭʪʘʤʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʧʦʟʜʥʝʶʨʩʢʠʤʠ ʜʘʡʢʘʤʠ 

ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ. 

ʆʙʨʘʟʦʚʘʥʠʷ ʧʝʨʚʦʡ ʬʘʟʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʦʥʮʦʥʠʪʘʤʠ, ʛʘʙʙʨʦ-ʤʦʥʮʦʥʠʪʘʤʠ, ʨʝʞʝ 

ʧʠʨʦʢʩʝʥʠʪʘʤʠ, ʧʝʨʠʜʦʪʠʪʘʤʠ, ʩʠʝʥʠʪʘʤʠ. ɻʨʘʥʠʮʳ ʤʝʞʜʫ ʨʘʟʥʦʚʠʜʥʦʩʪʷʤʠ ʧʦʨʦʜ ʧʦʩʪʝʧʝʥʥʳʝ ʠ ʬʘʮʠʘʣʴʥʳʝ. 

ʆʙʨʘʟʦʚʘʥʠʷ ʪʨʝʪʴʝʡ ʬʘʟʳ ʩʣʦʞʝʥʳ ʛʨʘʥʠʪ-ʧʦʨʬʠʨʘʤʠʂʦʣʴʯʠʭʠʥʩʢʦʛʦ ʰʪʦʢʘ ʠ ʠʭ ʬʘʮʠʘʣʴʥʳʤʠ ʘʥʘʣʦʛʘʤʠ ï 

ʜʘʮʠʪʘʤʠ, ʛʨʘʥʦʜʠʦʨʠʪ-ʧʦʨʬʠʨʘʤʠ ʠ ʜʠʦʨʠʪʦʚʳʤʠ ʧʦʨʬʠʨʠʪʘʤʠ, ʩʣʘʛʘʶʱʠʤʠ ʚʦʩʪʦʯʥʳʡ ʬʣʘʥʛ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

ʄʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚʤʦʥʮʦʥʠʪʦʚ: ʧʣʘʛʠʦʢʣʘʟ ï 38-60 %, ʢʘʣʠʰʧʘʪ ï 2-40 %, ʧʠʨʦʢʩʝʥ ï 2-25 %, ʨʦʛʦʚʘʷ ʦʙʤʘʥʢʘ ï 

0-25 %, ʙʠʦʪʠʪ ï 7-15 %, ʢʚʘʨʮ ï 0,5 %. 

ʅʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʚʳʜʝʣʷʶʪ ʜʚʘ ʪʠʧʘ ʨʫʜ: ʧʠʨʨʦʪʠʥ-ʘʨʩʝʥʦʧʠʨʠʪ-ʭʘʣʴʢʦʧʠʨʠʪʦʚʳʡ ʩ ʟʝʨʥʠʩʪʳʤ ʢʚʘʨʮʝʤ ʠ 

ʧʠʨʠʪ-ʘʨʩʝʥʦʧʠʨʠʪ-ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʠʡ ʩ ʭʘʣʮʝʜʦʥʦʚʳʤ ʢʚʘʨʮʝʤ. ɼʣʷ ʨʫʜ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʭʘʨʘʢʪʝʨʥʳ ʚʢʨʘʧʣʝʥʥʳʝ, 

ʧʦʣʦʩʯʘʪʳʝ, ʤʘʩʩʠʚʥʳʝ ʪʝʢʩʪʫʨʳ, ʢʨʦʤʝ ʪʦʛʦ, ʠʤʝʶʪ ʤʝʩʪʦ ʛʥʝʟʜʦʚʦ-ʚʢʨʘʧʣʝʥʥʳʝ, ʧʨʦʞʠʣʢʦʚʦ-ʚʢʨʘʧʣʝʥʥʳʝ, 

ʙʨʝʢʯʠʝʚʳʝ ʪʝʢʩʪʫʨʳ. 

ɻʝʥʝʟʠʩ ʧʦʨʦʜ, ʠʭ ʤʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ, ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʩʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʩʪʝʧʝʥʴ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʦʧʨʝʜʝʣʠʣʠ ʧʦʢʘʟʘʪʝʣʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʨʦʜ. 

ʌʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʪʝʧʝʥʴʶ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʠ 

ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʩʪʫʨʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʦʨʦʜ ʠ ʩʦʩʪʘʚʣʷʶʪ: ůʩʞ
ʚ/ʥ

 = 103-140 ʄʇʘ, ůʨ
ʚ/ʥ

=8-11 ʄʇʘ, fʢʨ=8-11, ɛ=0,29-

0,31. ɺ ʟʦʥʘʭ ʜʨʦʙʣʝʥʠʷ, ʦʩʣʘʙʣʝʥʠʷ ʦʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʟʥʘʯʝʥʠʡ ʧʨʦʯʥʦʩʪʠ ʜʦ ʚʝʣʠʯʠʥ ůʩʞ
ʚ/ʥ

 = 40-89 ʄʇʘ, 

ůʨ
ʚ/ʥ

=2,6-8,7 ʄʇʘ, fʢʨ=6-8. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʤ ʠʟʤʝʥʝʥʠʷ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʧʦʨʦʜ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʩʪʝʧʝʥʴ ʠ ʭʘʨʘʢʪʝʨ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʧʦʨʦʜ. 

ɸʥʘʣʠʟ ʠʩʩʣʝʜʦʚʘʥʠʡ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ ʨʫʜʥʳʭ ʪʝʣ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʧʨʦʯʥʳʤʠ ʷʚʣʷʶʪʩʷ ʧʦʨʦʜʳ ʨʫʜʥʦʛʦ ʪʝʣʘ ɿʦʥʘ ɻʣʘʚʥʘʷ, ʥʘʠʤʝʥʝʝ ʧʨʦʯʥʳʤʠ ï ɾʠʣʘ ʉʝʥʪʷʙʨʴʩʢʘʷ-2 ʠ ɾʠʣʘ ʄʘʡʩʢʘʷ-

1. ʈʝʞʠʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʩʚʦʡʩʪʚ ʧʦʨʦʜ ʚʩʝʭ ʨʫʜʥʳʭ ʪʝʣ ʩʪʘʮʠʦʥʘʨʥʳʡ. 

ɻʝʦʣʦʛʦ-ʩʪʨʫʢʪʫʨʥʦʝ ʩʪʨʦʝʥʠʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʩʦʯʝʪʘʥʠʝʤ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ 

ʨʘʟʥʦʛʦ ʧʦʨʷʜʢʘ. ʆʩʥʦʚʥʳʤʠ ʩʪʨʫʢʪʫʨʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʷʚʣʷʶʪʩʷ ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʪʨʝʤʷ 

ʩʠʩʪʝʤʘʤʠ ʨʘʟʣʠʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ: ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ, ʩʫʙʰʠʨʦʪʥʦʛʦ ʠ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ, ʘ ʪʘʢʞʝ ʨʘʜʠʘʣʴʥʳʤʠ ʠ 

ʢʦʣʴʮʝʚʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ɸʣʠʠʥʩʢʦʡʚʫʣʢʘʥʦ-ʧʣʫʪʦʥʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ. 

ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤ ʨʘʟʨʳʚʥʳʤ ʥʘʨʫʰʝʥʠʝʤ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ɸʣʠʠʥʩʢʠʡ ʨʘʟʣʦʤ 

ʩʙʨʦʩʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʨʘʟʜʝʣʷʶʱʠʡ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʥʘ ʜʚʘ ʢʨʫʧʥʳʭ ʙʣʦʢʘ ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʵʨʦʜʠʨʦʚʘʥʥʦʩʪʠ. ɺ 

ʧʨʠʧʦʜʥʷʪʦʤ ʙʣʦʢʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ: ɿʦʥʘ ɿʘʧʘʜʥʘʷ (ʨʫʜʥʳʝ ʪʝʣʘ ɿʦʥʳ 5 ʠ 10), ɾʠʣʘ ʄʘʡʩʢʘʷ-1, ɾʠʣʘ 2; ʚ 

ʦʧʫʱʝʥʥʦʤ ï ɾʠʣʘ ʉʝʥʪʷʙʨʴʩʢʘʷ-2, ɿʦʥʘ ɻʣʘʚʥʘʷ. ʄʦʱʥʦʩʪʴ ʨʘʟʣʦʤʘ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 10 ʜʦ 20-40 ʤ, ʘ ʩ ʦʧʝʨʷʶʱʠʤʠ 

ʪʨʝʱʠʥʘʤʠ ʟʦʥʘ ʝʛʦ ʚʣʠʷʥʠʷ ʜʦʩʪʠʛʘʝʪ 100 ʤ. ʇʘʜʘʝʪ ʨʘʟʣʦʤ ʥʘ ʶʛʦ-ʚʦʩʪʦʢ ʧʦʜ ʫʛʣʘʤʠ 70-80Á, ʘʤʧʣʠʪʫʜʘ ʩʤʝʱʝʥʠʷ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 11 (42) ǐ ʏʘʩʪʴ 3 ǐ ɼʝʢʘʙʨʴ 

 

8 

 

ʥʝ ʧʨʝʚʳʰʘʝʪ 100-200 ʤ. ɼʨʫʛʦʡ ʨʘʟʣʦʤ ʪʦʛʦ ʞʝ ʥʘʧʨʘʚʣʝʥʠʷ ï ɼʠʘʛʦʥʘʣʴʥʳʡ. ʂ ʩʫʙʰʠʨʦʪʥʳʤ ʨʘʟʣʦʤʘʤ ʦʪʥʦʩʠʪʩʷ 

ʃʦʤʠʭʠʥʩʢʠʡ ʨʘʟʣʦʤ, ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʠʟ ʤʝʨʠʜʠʦʥʘʣʴʥʳʭ ʨʘʟʣʦʤʦʚ ʷʚʣʷʶʪʩʷ: ɿʘʧʘʜʥʳʡ ʠ ɹʝʨʝʟʠʪʦʚʳʡ. 

ʅʘ ɺʝʨʭʥʝ-ɸʣʠʠʥʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʦʪʤʝʯʘʝʪʩʷ ʩʦʯʝʪʘʥʠʝ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʭ ʨʘʟʣʦʤʦʚ ʠ ʥʘʨʫʰʝʥʠʡ, 

ʧʨʝʜʦʧʨʝʜʝʣʠʚʰʠʭ ʙʣʦʢʦʚʦʝ ʩʪʨʦʝʥʠʝ ʨʫʜʥʦʛʦ ʧʦʣʷ. ʆʨʫʜʝʥʝʥʠʝ ʧʨʠʫʨʦʯʝʥʦ ʢ ʪʨʝʱʠʥʘʤ ʩʢʦʣʘ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʤʘʩʩʠʚʘ ʧʦʨʦʜ, ʩʣʘʛʘʶʱʠʭ ʨʘʟʨʝʟ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʧʨʦʠʩʭʦʜʠʣʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʚʩʝʡ ʝʛʦ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ, ʧʦʜ ʚʣʠʷʥʠʝʤ ʮʝʣʦʛʦ ʨʷʜʘ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʧʨʷʞʝʥʠʷ ʧʦʨʦʜ, ʧʨʦʮʝʩʩʳ 

ʨʫʜʦʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʦʮʝʩʩʳ ʨʘʟʛʨʫʟʢʠ, ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ ʪ.ʜ. ʇʨʠʯʝʤ ʥʘ ʢʘʞʜʦʡ ʩʪʘʜʠʠ, ʨʘʟʚʠʪʠʝ ʤʘʩʩʠʚʘ ʧʨʦʠʩʭʦʜʠʣʦ 

ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʟʣʠʯʥʳʭ ʩʦʯʝʪʘʥʠʡ ʵʪʠʭ ʬʘʢʪʦʨʦʚ, ʘ ʪʘʢʞʝ ʨʘʟʥʦʡ ʚʨʝʤʝʥʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʵʪʦʛʦ ʜʝʡʩʪʚʠʷ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ɺʝʨʭʥʝ-ɸʣʠʠʥʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʘ ʟʥʘʯʠʪ ʠ ʩʪʝʧʝʥʴ ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʦʨʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ, ʩʪʝʥʢʠ ʢʦʪʦʨʦʛʦ ʩʣʦʞʝʥʳ ʩʢʘʣʴʥʳʤʠ 

ʧʦʨʦʜʘʤʠ, ʷʚʣʷʝʪʩʷ ʩʪʝʧʝʥʴ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ, ʨʘʟʜʨʦʙʣʝʥʥʦʩʪʠ ʧʦʨʦʜ, ʥʘʣʠʯʠʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʟʦʥ 

ʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʩʣʘʙʣʝʥʠʷ, ʤʦʨʬʦʣʦʛʠʷ ʩʪʝʥʦʢ ʪʨʝʱʠʥ, ʤʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʟʘʧʦʣʥʠʪʝʣʷ ʪʨʝʱʠʥ. 

ʉʣʦʞʥʦʩʪʴ ʠ ʨʘʟʥʦʚʨʝʤʝʥʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʧʨʦʮʝʩʩʦʚ: ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʩʩʠʚʘ ʧʦʨʦʜ, ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʠ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʦʨʦʜ, ʦʨʫʜʝʥʝʥʠʷ ʧʨʠʚʝʣʦ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʨʘʟʣʠʯʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʪʠʧʦʚ ʪʨʝʱʠʥ. 

ʅʘʣʦʞʝʥʥʦʩʪʴ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʟʘʪʨʫʜʥʷʝʪ ʜʠʘʛʥʦʩʪʠʢʫ ʪʨʝʱʠʥ, ʦʜʥʘʢʦ ʚ ʧʨʝʜʝʣʘʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ: 

- ʧʝʨʚʠʯʥʳʝ ʢʦʥʪʨʘʢʮʠʦʥʥʳʝ ʪʨʝʱʠʥʳ ï ʥʘʠʤʝʥʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʤʘʩʩʠʚʝ ʠʟʫʯʘʝʤʳʭ ʧʦʨʦʜ. 

ʆʙʨʘʟʦʚʘʣʠʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʤʝʥʴʰʝʥʠʷ ʦʙʲʝʤʘ ʠʥʪʨʫʟʠʠ ʧʨʠ ʝʝ ʦʩʪʳʚʘʥʠʠ. ʇʦʚʝʨʭʥʦʩʪʠ ʪʨʝʱʠʥ ʥʝʨʦʚʥʳʝ, 

ʩʣʘʙʦʰʝʨʦʭʦʚʘʪʳʝ, ʚʦʣʥʠʩʪʦʡ ʬʦʨʤʳ; 

- ʪʝʢʪʦʥʠʯʝʩʢʠʝ ï ʨʘʟʚʠʪʳ ʚ ʧʨʝʜʝʣʘʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ, ʜʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʳ ʦʪʢʨʳʪʳʝ 

ʪʨʝʱʠʥʳ ʩʢʦʣʘ ʧʨʷʤʦʣʠʥʝʡʥʦʡ ʬʦʨʤʳ ʩ ʟʝʨʢʘʣʘʤʠ ʠ ʰʪʨʠʭʘʤʠ ʩʢʦʣʴʞʝʥʠʷ, ʛʣʘʜʢʠʤʠ ʠ ʧʨʠʪʝʨʪʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ, 

ʘ ʪʘʢʞʝ ʪʨʝʱʠʥʳ ʦʪʨʳʚʘ ʚʦʣʥʠʩʪʳʝ, ʩ ʥʝʨʦʚʥʳʤʠ ʰʝʨʦʭʦʚʘʪʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ. ʏʘʩʪʦ ʪʨʝʱʠʥʳ ʦʩʣʦʞʥʝʥʳ 

ʧʨʦʮʝʩʩʘʤʠ ʤʝʪʘʩʦʤʘʪʦʟʘ. ʕʪʦ ʢʘʢ ʦʪʢʨʳʪʳʝ, ʪʘʢ ʠ ʟʘʢʨʳʪʳʝ ʪʨʝʱʠʥʳ. ʇʦʚʝʨʭʥʦʩʪʠ ʦʪʢʨʳʪʳʭ ʪʨʝʱʠʥ ʧʦʢʨʳʪʳ 

ʢʦʨʦʯʢʘʤʠ ʢʘʨʙʦʥʘʪʘ, ʚʝʨʤʠʢʫʣʠʪʘ, ʭʣʦʨʠʪʘ, ʢʘʦʣʠʥʠʪʘ. ɿʘʢʨʳʪʳʝ ʪʨʝʱʠʥʳ ʟʘʧʦʣʥʝʥʳ ʢʚʘʨʮ-ʢʘʨʙʦʥʘʪʥʳʤ 

ʤʘʪʝʨʠʘʣʦʤ, ʨʫʜʥʳʤʠ ʤʠʥʝʨʘʣʘʤʠ; 

- ʵʢʟʦʛʝʥʥʳʝ ï ʦʪʤʝʯʘʶʪʩʷ ʪʦʣʴʢʦ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʤʘʩʩʠʚʘ ʧʦʨʦʜ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ɻʣʫʙʠʥʘ ʨʘʟʚʠʪʠʷ ʪʘʢʦʡ 

ʩʠʩʪʝʤʳ ʪʨʝʱʠʥ ʦʪ 10,0 ʜʦ 40,0 ʤ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʠʩʪʝʤʘ ʵʢʟʦʛʝʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʷʚʣʷʝʪʩʷ ʥʘʣʦʞʝʥʥʦʡ ʥʘ 

ʩʠʩʪʝʤʫ ʪʨʝʱʠʥ, ʥʦʩʷʱʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ, ʠ ʛʣʫʙʠʥʘ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʵʢʟʦʛʝʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʥʘʧʨʷʤʫʶ 

ʟʘʚʠʩʠʪ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʥʘʨʫʰʝʥʥʦʩʪʠ ʧʦʨʦʜ ʤʘʩʩʠʚʘ. 

ɼʣʷ ɺʝʨʭʥʝ-ɸʣʠʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʭʘʨʘʢʪʝʨʥʳ ʜʚʘ ʪʠʧʘ ʟʘʧʦʣʥʠʪʝʣʷ, ʦʩʣʘʙʣʷʶʱʠʝ ʫʩʪʦʡʯʠʚʦʩʪʴ ʤʘʩʩʠʚʘ 

ʧʦʨʦʜ ʠ ʫʢʨʝʧʣʷʶʱʠʝ ʤʘʩʩʠʚ. ʇʝʨʚʳʡ ʪʠʧ ʟʘʧʦʣʥʠʪʝʣʷ ʧʨʝʜʩʪʘʚʣʝʥ ʪʘʢʠʤʠ ʤʠʥʝʨʘʣʘʤʠ ʢʘʢ ʭʣʦʨʠʪ, ʚʝʨʤʠʢʫʣʠʪ, 

ʢʘʦʣʠʥʠʪ ʠ ʛʣʠʥʢʘ ʪʨʝʥʠʷ. ɺʪʦʨʦʡ ʪʠʧ ʟʘʧʦʣʥʠʪʝʣʷ ʧʨʝʜʩʪʘʚʣʝʥ ʢʚʘʨʮ-ʢʘʨʙʦʥʘʪʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. ʇʦ ʩʫʱʝʩʪʚʫ ʵʪʦ 

ʤʘʣʦʤʦʱʥʳʝ ʧʨʦʞʠʣʢʠ ʩ ʯʝʪʢʠʤʠ, ʥʦ ʥʝʨʦʚʥʳʤʠ ʢʦʥʪʘʢʪʘʤʠ ʩ ʚʤʝʱʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʨʫʜʥʳʭ ʪʝʣ ɺʝʨʭʥʝ-ɸʣʠʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʟʦʥ ʜʨʦʙʣʝʥʠʷ ʩ 

ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʠʟʤʝʣʴʯʝʥʠʷ ʧʦʨʦʜ, ʬʦʨʤʠʨʫʶʱʠʭ ʟʦʥʳ ʦʩʣʘʙʣʝʥʠʷ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʨʫʜʥʳʭ ʪʝʣ ʭʘʨʘʢʪʝʨʥʘ ʨʘʟʣʠʯʥʘʷ ʩʪʝʧʝʥʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʧʦʨʦʜ. 

ʅʘʠʙʦʣʴʰʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʚ ʤʘʩʩʠʚʝ ʧʦʨʦʜ ɺʝʨʭʥʝ-ɸʣʠʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʨʫʜʥʳʝ ʪʝʣʘ ɾʠʣʘ 2 ʠ ɾʠʣʘ ʉʝʥʪʷʙʨʴʩʢʘʷ-2, ʥʘʠʤʝʥʴʰʝʡ ï ʨʫʜʥʳʝ ʪʝʣʘ ɿʦʥʘ ɻʣʘʚʥʘʷ ʠ ɿʦʥʘ 5. 

ʈʫʜʥʦʝ ʪʝʣʦ ɿʦʥʘ ɻʣʘʚʥʘʷ (ʨʠʩ. 1)ʥʘʭʦʜʠʪʩʷ ʚ ʦʙʣʘʩʪʠ ʩʞʘʪʠʷ, ʤʘʩʩʠʚ ʤʦʥʮʦʥʠʪʦʚ ʟʜʝʩʴ (ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ 

ʨʫʜʥʳʭ ʟʦʥ) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʯʝʥʴ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʧʨʦʯʥʦʩʪʥʳʭ ʩʚʦʡʩʪʚ (ʥʘ ʩʞʘʪʠʝ, ʨʘʩʪʷʞʝʥʠʝ, ʩʞʘʪʠʝ ʩʦ 

ʩʨʝʟʦʤ).ɿʦʥʘ ʦʪʣʠʯʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʳʤ ʦʪʩʫʪʩʪʚʠʝʤ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʟʦʥ ʜʨʦʙʣʝʥʠʷ ʠ ʟʦʥ ʦʩʣʘʙʣʝʥʠʷ. ɸʥʘʣʠʟ 

ʚʳʷʚʣʝʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ɿʦʥʳ ɻʣʘʚʥʘʷ ʧʦʟʚʦʣʷʝʪ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʪʘʢʠʭ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʢʘʢ ʩʪʨʝʣʷʥʠʝ, ʛʦʨʥʳʝ ʫʜʘʨʳ. ɺ ʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʦʪʨʘʙʦʪʢʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʙʫʜʝʪ ʚʝʩʪʠʩʴ ʧʦʜʟʝʤʥʳʤ 

ʩʧʦʩʦʙʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʝʥʠʝ ʦʩʦʙʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʭʦʜʢʠ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ, ʠʩʢʣʶʯʘʶʱʠʭ ʧʨʦʚʦʮʠʨʦʚʘʥʠʝ 

ʛʦʨʥʳʭ ʫʜʘʨʦʚ. 

 
ʈʠʩ. 1 ï ʇʦʨʦʜʳ ɿʦʥʳ ɻʣʘʚʥʘʷ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 11 (42) ǐ ʏʘʩʪʴ 3 ǐ ɼʝʢʘʙʨʴ 

 

9 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʨʘʟʚʠʪʠʷ ʠ ʠʟʤʝʥʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʢʪʦʥʠʯʝʩʢʠ ʥʘʨʫʰʝʥʥʳʭ ʟʦʥ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʦʥʳ 

ʜʨʦʙʣʝʥʠʷ ʧʨʝʦʙʣʘʜʘʶʪ ʥʘʜ ʟʦʥʘʤʠ ʦʩʣʘʙʣʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʨʫʜʥʳʭ ʪʝʣ ɾʠʣʘ ʄʘʡʩʢʘʷ-1, ɿʦʥʘ ɻʣʘʚʥʘʷ, ɾʠʣʘ 

ʉʝʥʪʷʙʨʴʩʢʘʷ-2, ʛʜʝ ʠʭ ʧʨʦʮʝʥʪʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʩʫʤʤʘʨʥʦʡ ʤʦʱʥʦʩʪʠ ʪʝʢʪʦʥʠʯʝʩʢʠ ʥʘʨʫʰʝʥʥʳʭ ʟʦʥ ʚ ʧʨʝʜʝʣʘʭ 

ʢʘʞʜʦʛʦ ʨʫʜʥʦʛʦ ʪʝʣʘ ʩʦʩʪʘʚʣʷʝʪ 87,4 %, 80,0 % ʠ 52,4 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɿʦʥʳ ʦʩʣʘʙʣʝʥʠʷ ʧʨʝʦʙʣʘʜʘʶʪ ʚ ʧʨʝʜʝʣʘʭ 

ʨʫʜʥʳʭ ʪʝʣ ɿʦʥʘ 10, ɿʦʥʘ 5, ɾʠʣʘ 2 ï 67,0 %, 52,0 % ʠ 50,9 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʈʫʜʥʦʝ ʪʝʣʦ ɾʠʣʘ ʄʘʡʩʢʘʷ (ʨʠʩ. 2) ʧʦʧʘʜʘʝʪ ʚ ʰʠʨʦʪʥʫʶ ʘʢʪʠʚʥʫʶ ʦʙʣʘʩʪʴ ʩʜʚʠʛʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʷʭ (ʜʘʞʝ ʩʘʤʳʭ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ) ʨʘʟʨʫʰʝʥʠʝ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʟʜʝʩʴ 

ʧʨʦʠʟʦʡʜʝʪ ʩ ʥʘʠʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʧʦ ʥʘʢʣʦʥʥʳʤ ʟʦʥʘʤ ʜʨʦʙʣʝʥʠʷ.ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ ʪʨʝʙʫʝʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʢʨʝʧʝʞʥʳʭ ʩʠʩʪʝʤ ʚ ʟʦʥʘʭ ʩʤʝʥʳ ʛʨʘʥʠʮ ʢʣʘʩʩʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ. 

 

 
ʈʠʩ. 2 ï ʇʦʨʦʜʳ ɾʠʣʳ ʄʘʡʩʢʘʷ-1 

 

ʊʘʢ ʢʘʢ, ʤʘʩʩʠʚʳ ʩʢʘʣʴʥʳʭ ʧʦʨʦʜ ʚ ʧʨʝʜʝʣʘʭ ʨʫʜʥʳʭ ʪʝʣ, ʠʤʝʶʪ ʚ ʮʝʣʦʤ ʦʜʠʥʘʢʦʚʳʡ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʦʥʮʦʥʠʪʘʤʠ ʩʚʝʪʣʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ, ʤʘʩʩʠʚʥʳʤʠ, ʩʨʝʜʥʝ-ʤʝʣʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ, 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʧʦʨʦʜ ʚ ʧʨʝʜʝʣʘʭ ʚʩʝʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʷʚʣʷʶʪʩʷ ʨʫʜʦʦʙʨʘʟʫʶʱʠʝ ʧʨʦʮʝʩʩʳ ʠ ʧʨʦʮʝʩʩʳ 

ʦʢʦʣʦʨʫʜʥʦʛʦ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʛʦ ʠʟʤʝʥʝʥʠʷ ʧʦʨʦʜ. 

ʇʨʠ ʢʦʤʧʣʝʢʩʥʦʤ ʨʘʩʩʤʦʪʨʝʥʠʠ ʚʩʝʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʤ ʠʟʤʝʥʝʥʠʷ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʨʦʜ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʩʪʝʧʝʥʴ ʠ ʭʘʨʘʢʪʝʨ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʧʦʨʦʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʡ 

ʦʪʨʘʙʦʪʢʠ ʜʘʥʥʦʛʦʤʝʩʪʦʨʦʞʜʝʥʠʷ, - ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʩʪʝʧʝʥʴ ʠʟʤʝʥʝʥʠʷ ʤʘʩʩʠʚʘ ʧʦʨʦʜ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ. 
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OPTIMIZATION PRINCIPLES STUDY OF THE ENGINEERING -GEOLOGICAL CONDITIONS  

OF MINERAL DEPOSITS  

Abstract 
Article is devoted to a problem of optimization of engineering-geological researches of the mineral deposits (MD). The 

scheme of studying of engineering-geological conditions on stages of prospecting works is offered and the optimum set of 

methods of obtaining information answering to the purposes of design, according to stages and borders of studying of MD is 

given. 
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ʩʪʨʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʚʠʪʠʷ ʠ ʦʩʚʦʝʥʠʷ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʡ ʙʘʟʳ ʈʌ ʪʨʝʙʫʝʪ 

ʚʚʝʜʝʥʠʷ ʚ ʩʪʨʦʡ ʥʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʩʪʝʧʝʥʴʶ ʠʟʫʯʝʥʥʦʩʪʠ ʠ ʦʮʝʥʢʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ (ʀɻʋ). ʇʨʠ ʵʪʦʤ ʪʨʝʙʫʝʪʩʷ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʠ 

ʟʘʪʨʘʪʳ ʥʘ ʨʘʟʚʝʜʢʫ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʢʦʧʣʝʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ 

ʠʟʫʯʝʥʠʷ, ʣʠʙʦ ʧʦ ʠʟʫʯʝʥʥʳʤ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤ-ʘʥʘʣʦʛʘʤ. 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʨʘʙʦʪʳ ï ʦʧʪʠʤʠʟʘʮʠʷ ʩʭʝʤ ʠʟʫʯʝʥʠʷ ʀɻʋ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ (ʄʇʀ) ʩ ʫʯʝʪʦʤ 

ʩʪʘʜʠʡʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ. ɼʣʷ ʵʪʦʛʦ ʨʝʰʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 1) ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʟʘʜʘʯ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʩʪʘʜʠʷʤ ʠʟʫʯʝʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, 2) ʦʧʪʠʤʠʟʘʮʠʷ ʤʝʪʦʜʦʚ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʘʧʘʤʠ ʠ ʛʨʘʥʠʮʘʤʠ ʠʟʫʯʝʥʠʷ ʄʇʀ. 

ɻʣʘʚʥʦʝ ʧʦʣʦʞʝʥʠʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʦʜʠʤʳʭ ʜʣʷ ʨʝʰʝʥʠʷ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠʥʮʠʧʦʤ ʮʝʣʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʭ ʃ. ɸ. ʗʨʛ, ɻ. ʂ. ɹʦʥʜʘʨʠʢʦʤ [1]. çʍʘʨʘʢʪʝʨ ʠ ʦʙʲʝʤ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʧʨʦʚʦʜʠʤʳʭ ʚ ʨʘʤʢʘʭ ʥʝʢʦʪʦʨʦʛʦ ʵʪʘʧʘ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦʣʞʥʳ ʪʦʯʥʦ ʦʪʚʝʯʘʪʴ ʮʝʣʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʵʪʦʛʦ ʵʪʘʧʘè. ʀʟ ʧʨʠʥʮʠʧʘ ʮʝʣʠ ʚʳʪʝʢʘʝʪ ʧʦʣʦʞʝʥʠʝ ʦʙ ʦʧʪʠʤʠʟʘʮʠʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ: çʩʦʜʝʨʞʘʥʠʝ, ʦʙʲʝʤ, ʪʦʯʥʦʩʪʴ ʠ ʜʦʚʝʨʠʪʝʣʴʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʜʘʥʥʳʭ ʦʙ ʀɻʋ, ʧʦʣʫʯʘʝʤʳʭ ʥʘ ʣʶʙʦʤ 

ʵʪʘʧʝ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦʣʞʥʳ ʙʳʪʴ ʦʧʪʠʤʘʣʴʥʳʤʠ, ʪ.ʝ. ʤʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʳʤʠ ʠ ʜʦʩʪʘʪʦʯʥʳʤʠ ʜʣʷ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʵʪʘʧʘè. 

ʆʧʪʠʤʘʣʴʥʦʩʪʴ ʠ ʩʘʤʦʜʦʩʪʘʪʦʯʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʠʟʫʯʝʥʠʷ ʠ ʧʨʦʛʥʦʟʘ ʀɻʋ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

(ʄʇʀ) ʜʦʩʪʠʛʘʝʪʩʷ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʵʪʠ ʧʨʦʮʝʩʩʳ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʳ ʩ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʤʠ ʨʘʙʦʪʘʤʠ ʥʘ ʵʪʘʧʘʭ 

ʧʦʠʩʢʦʚ ʠ ʨʘʟʚʝʜʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʟʘʜʘʯʠ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʀɻʋ ʄʇʀ ʥʝʦʙʭʦʜʠʤʦ 

ʩʦʛʣʘʩʦʚʘʪʴ ʩ ʮʝʣʴʶ ʠ ʩʪʘʜʠʝʡ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ, ʘ ʩʦʜʝʨʞʘʥʠʝ, ʦʙʲʝʤ, ʪʦʯʥʦʩʪʴ ʠ ʜʦʚʝʨʠʪʝʣʴʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʦʙ ʀɻʋ ʜʦʣʞʥʳ ʙʳʪʴ ʤʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʳʤʠ ʠ ʜʦʩʪʘʪʦʯʥʳʤʠ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʥʘ ʢʘʞʜʦʡ 

ʩʪʘʜʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʦʙʣʝʤʘ ʦʧʪʠʤʠʟʘʮʠʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʄʇʀ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʥʦ ʠ ʦʪ ʫʩʣʦʚʠʡ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʛʦ ʩʦʦʨʫʞʝʥʠʷ [2]. 

ɺʳʙʦʨ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʠ ʩʧʦʩʦʙʦʚ, ʩʦʚʦʢʫʧʥʦʩʪʴ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʠʪ ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠ 

ʦʩʫʱʝʩʪʚʠʪʴ ʨʘʮʠʦʥʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʧʦʣʝʚʳʭ, ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʢʘʤʝʨʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʀɻʋ ʢʦʥʢʨʝʪʥʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʜʦʩʪʠʞʝʥʠʷ ʜʚʫʭ ʛʣʘʚʥʳʭ ʮʝʣʝʡ: 

ï ʠʟʫʯʝʥʠʝ ʀɻʋ ʥʘ ʦʩʥʦʚʝ ʩʧʝʮʠʘʣʴʥʳʭ ʧʦʣʝʚʳʭ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʚʩʝʡ ʠʟʚʝʩʪʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʳ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ; 

ï ʦʮʝʥʢʘ ʧʨʦʛʥʦʟʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʚʠʪʠʷ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʧʨʦʮʝʩʩʦʚ ʥʘ ʩʪʘʜʠʷʭ 

ʠʟʫʯʝʥʠʷ ʄʇʀ. 

ɼʦʩʪʠʞʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʜʦʣʞʥʦ ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʘ ʦʙʦʩʥʦʚʘʥʥʦʡ ʤʦʜʝʣʠ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

(ʇʊʉ) ʄʇʀ, ʵʪʘʧʳ ʠʟʫʯʝʥʠʷ ʢʦʪʦʨʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʝʰʘʶʪ ʟʘʜʘʯʠ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ ʀɻʋ ʚ ʥʘʯʘʣʴʥʳʭ ʛʨʘʥʠʮʘʭ 

ʆ 
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ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʜʘʣʝʝ ʩ ʫʯʝʪʦʤ ʛʨʘʥʠʮ ʦʙʣʘʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʛʦ ʩʦʦʨʫʞʝʥʠʷ ʩ ʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʩʨʝʜʦʡ ʥʝʧʨʝʨʳʚʥʦ ʫʪʦʯʥʷʶʪʩʷ ʚ ʧʨʦʮʝʩʩʘʭ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʩʝʡ ʛʦʨʥʦʨʫʜʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʨʘʟʚʝʜʢʠ ʠ ʨʘʟʨʘʙʦʪʢʠ ʄʇʀ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ. 

 

ʊʘʙʣʠʮʘ ï ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʄʇʀ  ʧʦ ʩʪʘʜʠʷʤ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ 

ʉʪʘʜʠʠ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʟʫʯʝʥʠʷ 

ɿʘʜʘʯʠ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ɿʘʜʘʯʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

I. ʇʦʠʩʢʦʚʳʝ 

ʨʘʙʦʪʳ 

ɺʳʷʚʣʝʥʠʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ 

1.ʇʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʀɻʋ ʥʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʦʩʥʦʚʝ ʧʦʠʩʢʦʚʳʭ ʛʝʦʣʦʛʦ-

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʨʘʙʦʪ. 

2. ʈʘʟʨʘʙʦʪʢʘ ʬʦʥʦʚʦʡ ʤʦʜʝʣʠ ʇʊʉ. 

II. ʆʮʝʥʦʯʥʳʝ 

ʨʘʙʦʪʳ 

1. ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ 
ʧʨʦʤʳʰʣʝʥʥʦʡ ʮʝʥʥʦʩʪʠ ʄʇʀ. 

2. ʆʙʦʩʥʦʚʘʥʠʝ ʚʨʝʤʝʥʥʳʭ ʢʦʥʜʠʮʠʡ ʠ 
ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʝʨʝʜʘʯʠ ʄʇʀ ʥʘ 

ʨʘʟʚʝʜʢʫ ʠ ʦʩʚʦʝʥʠʝ. 

3. ʉʦʩʪʘʚʣʝʥʠʝ ʊʕʆ ʠ ʧʘʢʝʪʘ 
ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʢʫʨʩʘ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʣʠʮʝʥʟʠʠ. 

1. ʇʦʣʫʯʝʥʠʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ, 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʝʦʢʨʠʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

ʥʘ ʦʩʥʦʚʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʦʣʝʚʳʭ ʠ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʠ 

ʜʦʩʪʘʪʦʯʥʳʭ ʜʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ 

ʮʝʥʥʦʩʪʠ ʄʇʀ. 

2. ʈʘʟʨʘʙʦʪʢʘ ʦʮʝʥʦʯʥʦʡ ʤʦʜʝʣʠ ʇʊʉ. 

III. ʈʘʟʚʝʜʢʘ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

1. ɼʝʪʘʣʴʥʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ 
ʧʨʦʤʳʰʣʝʥʥʦʡ ʮʝʥʥʦʩʪʠ ʄʇʀ. 

2. ʆʙʦʩʥʦʚʘʥʠʝ ʧʦʩʪʦʷʥʥʳʭ 
ʨʘʟʚʝʜʦʯʥʳʭ ʢʦʥʜʠʮʠʡ. 

3. ʇʦʜʩʯʝʪ ʟʘʧʘʩʦʚ ʧʦʣʝʟʥʳʭ 
ʠʩʢʦʧʘʝʤʳʭ. 

1. ʆʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪ ʠ 
ʧʘʨʘʤʝʪʨʦʚ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

ʇʊʉ ʠ ʦʮʝʥʢʘ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ ʫʩʣʦʚʠʡ 

ʨʘʟʨʘʙʦʪʢʠ. 

2. ʈʘʟʨʘʙʦʪʢʘ ʙʘʟʦʚʦʡ ʤʦʜʝʣʠ ʇʊʉ ʠ ʚʘʨʠʘʥʪʦʚ 

ʤʦʜʝʣʝʡ ʨʘʟʚʠʪʠʷ ʀɻʋ ʧʨʠ ʚʩʢʨʳʪʠʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

IV. 

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ 

ʨʘʟʚʝʜʢʘ 

ʆʙʝʩʧʝʯʝʥʠʝ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʨʥʦʨʫʜʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ 

1. ʆʙʦʩʥʦʚʘʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 
ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʦʦʨʫʞʝʥʠʷ. ʆʨʛʘʥʠʟʘʮʠʷ ʩʠʩʪʝʤʳ 

ʤʦʥʠʪʦʨʠʥʛʘ. 

2. ʇʦʣʫʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ 

ʫʪʦʯʥʝʥʠʷ ʧʨʦʛʥʦʟʦʚ ʠ ʨʘʟʨʘʙʦʪʢʠ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʦʧʪʠʤʠʟʘʮʠʶ ʧʨʦʮʝʩʩʦʚ 

ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʦʭʨʘʥʳ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ. 

3. ʆʨʛʘʥʠʟʘʮʠʷ ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʝʡ ʤʦʜʝʣʠ 

ʇʊʉ ʩ ʦʧʝʨʘʪʠʚʥʳʤ ʧʨʦʛʥʦʟʦʤ ʨʘʟʚʠʪʠʷ ʀɻʋ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ. 

 

ʆʩʦʙʳʤ ʦʙʨʘʟʦʤ ʦʪʤʝʪʠʤ, ʯʪʦ ʨʦʣʴ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚʦʟʨʘʩʪʘʝʪ ʦʪ ʩʪʘʜʠʠ ʢ ʩʪʘʜʠʠ. ɽʩʣʠ ʥʘ 

ʧʦʠʩʢʦʚʦʡ ʠ ʦʮʝʥʦʯʥʦʡ ʩʪʘʜʠʷʭ ʀɻʋ ʠʛʨʘʶʪ ʥʝ ʦʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ, ʟʜʝʩʴ ʙʦʣʝʝ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ 

ʦʮʝʥʢʘ ʧʨʦʤʳʰʣʝʥʥʦʡ ʮʝʥʥʦʩʪʠ ʄʇʀ, ʪʦ ʥʘ ʩʪʘʜʠʷʭ ʨʘʟʚʝʜʢʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʪʘ ʠʥʬʦʨʤʘʮʠʷ ʩʪʘʥʦʚʠʪʩʷ ʬʘʢʪʦʨʦʤ, 

ʦʧʨʝʜʝʣʷʶʱʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʇʊʉ, ʫʩʣʦʚʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʦʦʨʫʞʝʥʠʡ ʠ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʢʘʞʜʦʡ ʩʪʘʜʠʠ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʣʫʯʝʥ ʦʧʪʠʤʘʣʴʥʳʡ 

ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ, ʦʪʚʝʯʘʶʱʠʡ ʮʝʣʷʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʅʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʧʦʠʩʢʦʚʦʡ, ʦʮʝʥʦʯʥʦʡ) 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ ʜʘʥʥʳʝ ʦ ʢʦʤʧʦʥʝʥʪʘʭ ʀɻʋ, ʦʭʚʘʪʳʚʘʶʱʠʭ ʧʣʦʱʘʜʴ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʥʦ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʝʝ ʜʝʪʘʣʴʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʤʝʥʝʝ ʚʳʩʦʢʠʝ, ʯʝʤ ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʘʝʤʦʡ ʥʘ 

ʧʦʩʣʝʜʫʶʱʠʭ ʩʪʘʜʠʷʭ ʨʘʟʚʝʜʢʠ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʦʦʨʫʞʝʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʨʘʟʚʝʜʢʠ. ʀʟ ʵʪʦʛʦ ʚʳʪʝʢʘʝʪ ʚʳʚʦʜ 

ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ: ʪʝʭʥʠʯʝʩʢʠ ʩʣʦʞʥʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʚʳʛʦʜʥʦ ʠʟʫʯʘʪʴ ʜʝʪʘʣʴʥʦ (ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʨʘʙʦʪ, 

ʜʦʨʦʛʦʩʪʦʷʱʠʝ ʤʝʪʦʜʳ) ʦʙʰʠʨʥʫʶ ʪʝʨʨʠʪʦʨʠʶ, ʝʩʣʠ ʪʨʝʙʫʝʪʩʷ ʜʘʪʴ ʦʙʱʫʶ ʦʮʝʥʢʫ ʀɻʋ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʮʝʥʥʦʩʪʠ ʄʇʀ [3-4]. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʝʝ 

ʜʝʰʝʚʳʝ, ʥʦ ʥʝ ʤʝʥʝʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʤʝʪʦʜʳ (ʨʝʟʫʣʴʪʘʪʳ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʲʝʤʢʠ, ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʨʘʙʦʪ, 

ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ). 

ɺ ʮʝʣʦʤ, ʩʭʝʤʫ ʨʝʰʝʥʠʷ ʚʩʝʭ ʥʘʟʚʘʥʥʳʭ ʟʘʜʘʯ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ, ʧʦʢʘʟʘʥʥʦʤ ʥʘ ʨʠʩʫʥʢʝ ʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʤʝʪʦʜʳ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʀɻʋ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʘʧʘʤʠ ʦʮʝʥʢʠ ʠ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʝʣʝʡ ʧʨʦʛʥʦʟʘ ʠʭ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʚ ʧʨʦʮʝʩʩʘʭ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʨʘʟʨʘʙʦʪʢʠ ʄʇʀ. 

 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 11 (42) ǐ ʏʘʩʪʴ 3 ǐ ɼʝʢʘʙʨʴ 
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ʈʠʩ. ï ʉʭʝʤʘ ʠʟʫʯʝʥʠʷ ʀɻʋ ʠ ʵʪʘʧʦʚ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʝʣʠ ʇʊʉ ʄʇʀ ʧʦ ʩʪʘʜʠʷʤ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ: 

ʀɻʋ ï ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ; ɹɼ ʄʇʀ ï ʙʘʟʘ ʜʘʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ; ʇʊʉ ï 

ʧʨʠʨʦʜʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ 

 

ʎʝʥʪʨʘʣʴʥʳʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʝʜʠʥʠʮʘʤʠ ʚ ʧʨʝʜʣʦʞʝʥʥʦʡ ʩʭʝʤʝ ʠʟʫʯʝʥʠʷ ʀɻʋ ʷʚʣʷʶʪʩʷ ʙʘʟʘ 

ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʜʘʥʥʳʭ ʄʇʀ (ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʤʝʩʪʦʨʦʞʜʝʥʠʷ) ʠ ʙʘʟʘ ʜʘʥʥʳʭ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʇʊʉ ʄʇʀ (ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʘʷ ʤʦʜʝʣʴ ʇʊʉ).  

ʆʙʝ ʥʘʟʚʘʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʩʦʟʜʘʶʪʩʷ ʚ ʝʜʠʥʦʤ ʢʦʦʨʜʠʥʘʪʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʩʦʛʣʘʩʫʶʪʩʷ ʧʦ ʩʪʨʫʢʪʫʨʝ ʥʘ ʚʩʝʭ 

ʩʪʘʜʠʷʭ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʠ ʷʚʣʷʶʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʳ 

ʜʘʥʥʳʭ ʄʇʀ (ʤʦʜʝʣʴ ʟʘʧʘʩʦʚ ʠ ʧʨʦʝʢʪ ʨʘʟʨʘʙʦʪʢʠ). ʊʘʢʘʷ ʩʭʝʤʘ ʨʘʟʨʘʙʦʪʢʠ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʤʠʥʠʤʠʟʠʨʫʝʪ 

ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʩʢʣʶʯʘʝʪ ʜʫʙʣʠʨʦʚʘʥʠʝ ʚʩʝʭ ʚʠʜʦʚ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʨʘʙʦʪ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʥʝʦʙʭʦʜʠʤʫʶ ʜʝʪʘʣʴʥʦʩʪʴ ʠ ʪʦʯʥʦʩʪʴ ʧʨʦʛʥʦʟʘ ʵʣʝʤʝʥʪʦʚ ʤʦʜʝʣʠ ʇʊʉ ʠ ʧʨʦʮʝʩʩʦʚ ʝʝ ʵʚʦʣʶʮʠʠ. 

ɿʘʜʘʯʠ ʠʟʫʯʝʥʠʷ ʀɻʋ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʦʧʨʝʜʝʣʷʶʪ ʠ ʛʨʘʥʠʮʳ 

ʠʟʫʯʝʥʠʷ. ʅʘ ʩʪʘʜʠʠ ʧʦʠʩʢʦʚ ʧʨʠ ʦʮʝʥʢʝ ʧʨʦʤʳʰʣʝʥʥʦʡ ʟʥʘʯʠʤʦʩʪʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʛʨʘʥʠʮʳ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʩʦʚʧʘʜʘʶʪ ʩ ʛʨʘʥʠʮʘʤʠ ʧʦʠʩʢʦʚʳʭ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ. ʇʝʨʚʳʝ ʞʝ ʩʚʝʜʝʥʠʷ ʧʦ ʀɻʋ 

ʄʇʀ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʦʨʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ, ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʥʘ ʦʮʝʥʦʯʥʦʡ 

ʩʪʘʜʠʠ. ʇʦʵʪʦʤʫ ʠʟʫʯʝʥʠʝ ʀɻʋ ʧʨʦʚʦʜʠʪʩʷ ʚ ʛʨʘʥʠʮʘʭ ʦʮʝʥʦʯʥʳʭ ʨʘʙʦʪ ʠ ʧʨʠʣʝʛʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ ʩ ʫʯʝʪʦʤ 

ʨʘʟʚʠʪʠʷ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʤʝʨʟʣʦʪʥʳʭ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʦʢʘʟʳʚʘʶʱʠʭ ʚʣʠʷʥʠʝ ʥʘ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʛʦʨʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ [7]. 

ɻʨʘʥʠʮʳ ʠʟʫʯʝʥʠʷ ʀɻʋ ʄʇʀ (ʦʙʣʘʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʩʠʩʪʝʤʝ çʛʦʨʥʦʜʦʙʳʚʘʶʱʝʝ ʩʦʦʨʫʞʝʥʠʝ ï ʛʝʦʣʦʛʠʯʝʩʢʘʷ 

ʩʨʝʜʘè) ʥʘ ʩʪʘʜʠʠ ʨʘʟʚʝʜʢʠ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴ ʩʧʦʩʦʙ ʦʪʨʘʙʦʪʢʠ, ʬʦʨʤʫ ʠ ʨʘʟʤʝʨʳ ʜʝʧʨʝʩʩʠʦʥʥʦʡ ʚʦʨʦʥʢʠ, ʨʘʟʤʝʨʳ ʠ 

ʧʘʨʘʤʝʪʨʳ ʤʫʣʴʜʳ ʩʜʚʠʞʝʥʠʷ, ʛʨʘʥʠʮʳ ʚʣʠʷʥʠʷ ʙʫʨʦʚʟʨʳʚʥʳʭ ʨʘʙʦʪ ʠ ʜʨʫʛʠʭ ʯʘʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʝʢʪʘ ʚʩʝʡ 

ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʇʨʠ ʦʪʨʘʙʦʪʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʦʪʢʨʳʪʳʤ ʩʧʦʩʦʙʦʤ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʛʨʘʥʠʮʳ ʠʟʫʯʝʥʠʷ ʄʇʀ ʥʝ 

ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʦʙʣʘʩʪʴʶ ʫʪʚʝʨʞʜʝʥʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʘʧʘʩʦʚ ʧʦʣʝʟʥʦʛʦ ʠʩʢʦʧʘʝʤʦʛʦ, ʪ.ʢ. ʧʨʠ ʦʪʨʘʙʦʪʢʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚ ʦʙʣʘʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʙʫʜʝʪ ʚʦʚʣʝʯʝʥ ʤʘʩʩʠʚ ʧʦʨʦʜ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʨʘʟʤʝʨʳ ʢʦʪʦʨʦʛʦ ʤʦʛʫʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʪʴ ʦʙʣʘʩʪʴ ʠʟʚʣʝʢʘʝʤʳʭ ʟʘʧʘʩʦʚ.  

ɼʣʷ ʨʘʩʯʝʪʘ ʧʦʣʦʞʝʥʠʷ ʛʨʘʥʠʮʳ ʠʟʫʯʝʥʠʷ ʀɻʋ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʬʦʨʤʫʣʦʡ 1 [8]: 

 
bHL +Ö= actg

,  (1) 

ʛʜʝ L ï ʛʨʘʥʠʮʘ ʠʟʫʯʝʥʠʷ ʀɻʋ ʤʝʩʪʦʨʦʞʜʝʥʠʡ; 

ʅ ï ʧʨʝʜʧʦʣʘʛʘʝʤʘʷ ʛʣʫʙʠʥʘ ʦʪʨʘʙʦʪʢʠ, ʤ; 

a - ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʡ ʫʛʦʣ ʥʘʢʣʦʥʘ ʙʦʨʪʘ ʢʘʨʴʝʨʘ, ʛʨʘʜ.; 

b ï ʰʠʨʠʥʘ ʧʨʠʟʤʳ ʚʦʟʤʦʞʥʦʛʦ ʦʙʨʫʰʝʥʠʷ ʙʦʨʪʘ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ, ʤ. 

ʇʨʠ ʧʦʜʟʝʤʥʦʤ ʩʧʦʩʦʙʝ ʦʪʨʘʙʦʪʢʠ ʧʣʦʱʘʜʴ ʠʟʫʯʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʣʦʱʘʜʴʶ ʰʘʭʪʥʳʭ ʧʦʣʝʡ ʠ ʚʝʣʠʯʠʥʘʤʠ 

ʫʛʣʦʚ ʩʜʚʠʞʝʥʠʷ ʥʘʜ ʚʳʨʘʙʦʪʘʥʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ (ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʝ ʟʥʘʯʝʥʠʝ ʫʛʣʘ ʩʜʚʠʞʝʥʠʷ ï 45 Á). ɺ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʠʟʫʯʝʥʠʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʦʙʣʘʩʪʴʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʦʨʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ. 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 11 (42) ǐ ʏʘʩʪʴ 3 ǐ ɼʝʢʘʙʨʴ 
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ʇʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʦʮʝʥʢʠ ʛʨʘʥʠʮʳ ʆɺ ʤʦʛʫʪ ʙʳʪʴ ʩʫʱʝʩʪʚʝʥʥʦ ʫʪʦʯʥʝʥʳ ʥʘ III -ʝʡ ʩʪʘʜʠʠ ʠʟʫʯʝʥʠʷ ʄʇʀ (ʩʤ. 

ʪʘʙʣ. 1) ʧʦʩʣʝ ʜʝʪʘʣʠʟʘʮʠʠ ʤʦʜʝʣʠ ʇʊʉ ʠ ʜʦʧʦʣʥʝʥʠʷ ʝʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʚ ʥʝʦʙʭʦʜʠʤʦʤ ʦʙʲʝʤʝ 

ʠ ʢʘʯʝʩʪʚʝ ʦʮʝʥʦʢ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʠʟʫʯʝʥʠʷ ʀɻʋ ʫʞʝ ʚʦʟʤʦʞʥʦ ʵʬʬʝʢʪʠʚʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʦʤʧʦʥʝʥʪ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʘʩʩʠʚʘ ʧʨʠ ʪʦʤ ʠʣʠ 

ʠʥʦʤ ʚʘʨʠʘʥʪʝ ʧʨʦʝʢʪʘ ʛʦʨʥʦʡ ʚʳʨʘʙʦʪʢʠ.  ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʦ 

ʛʨʘʥʠʮʝ ʤʫʣʴʜʳ ʩʜʚʠʞʝʥʠʷ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʛʦʨʥʦʡ ʚʳʨʘʙʦʪʢʠ (ʦʪʢʨʳʪʦʛʦ ʠʣʠ ʧʦʜʟʝʤʥʦʛʦ ʪʠʧʦʚ), 

ʚʝʣʠʯʠʥ ʢʦʤʧʦʥʝʥʪ ʜʝʬʦʨʤʘʮʠʡ, ʢʦʥʪʫʨʘ ʜʝʧʨʝʩʩʠʦʥʥʦʡ ʚʦʨʦʥʢʠ ʠ ʜʨ. ʚʘʞʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʩʦʚʦʢʫʧʥʦʩʪʴ ʢʦʪʦʨʳʭ 

ʧʦʟʚʦʣʠʪ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʪ ʚʥʝʰʥʠʡ ʢʦʥʪʫʨ ʆɺ. 

ɺ ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʨʘʟʚʝʜʢʠ, ʧʨʦʚʦʜʠʤʦʡ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ (ʚ ʧʝʨʠʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʘ), ʩ 

ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʩʪʝʧʝʥʠ ʨʘʟʚʝʜʘʥʥʦʩʪʠ ʟʘʧʘʩʦʚ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʦʙʲʝʢʪʘʤʠ ʠʟʫʯʝʥʠʷ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ 

ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʫʯʘʩʪʢʠ: ʪʨʘʥʰʝʠ, ʥʝʨʘʙʦʯʠʝ ʙʦʨʪʘ, ʧʨʠʟʤʘ ʚʦʟʤʦʞʥʦʛʦ ʦʙʨʫʰʝʥʠʷ, ʫʯʘʩʪʢʠ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʷʞʝʥʥʦ-

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ (ʅɼʉ), ʤʫʣʴʜʳ ʩʜʚʠʞʝʥʠʷ. ɻʨʘʥʠʮʳ ʪʝʨʨʠʪʦʨʠʠ ʨʘʟʤʝʱʝʥʠʷ ʪʘʢʠʭ ʫʯʘʩʪʢʦʚ, 

ʧʦʣʫʯʘʝʤʳʝ ʧʦ ʜʘʥʥʳʤ ʧʨʦʛʥʦʟʘ, ʠ ʷʚʣʷʶʪʩʷ ʛʨʘʥʠʮʘʤʠ ʧʨʦʚʝʜʝʥʠʷ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʪʠʤʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʀɻʋ ʄʇʀ ʜʦʩʪʠʛʘʝʪʩʷ ʪʦʛʜʘ, ʢʦʛʜʘ ʵʪʠ 

ʧʨʦʮʝʩʩʳ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʳ ʩ ʵʪʘʧʘʤʠ ʧʨʦʚʝʜʝʥʠʷ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʳ ʛʨʘʥʠʮʘʤʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʇʊʉ. ʂʨʦʤʝ ʪʦʛʦ ʛʨʘʥʠʮʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʇʊʉ ʥʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʣʦʱʘʜʴʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʧʦʣʝʟʥʦʛʦ ʠʩʢʦʧʘʝʤʦʛʦ, ʘ ʟʘʚʠʩʷʪ ʦʪ ʩʧʦʩʦʙʘ ʦʪʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʦʚ ʜʝʧʨʝʩʩʠʦʥʥʦʡ ʚʦʨʦʥʢʠ, 

ʨʘʟʤʝʨʦʚ ʠ ʧʘʨʘʤʝʪʨʦʚ ʤʫʣʴʜʳ ʩʜʚʠʞʝʥʠʷ, ʛʨʘʥʠʮʳ ʚʣʠʷʥʠʷ ʙʫʨʦʚʟʨʳʚʥʳʭ ʨʘʙʦʪ ʠ ʜʨʫʛʠʭ ʯʘʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʧʨʦʝʢʪʘ ʚʩʝʡ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 
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CLIMATE STABILIZATION ON THE EARTH  

Abstract 
The article considers one of causes of periodic variations of Planet Earth climate and provides recommendations on the 

climatic control. 

Keywords: the Sun, the Earth, energy, mass, climate, law of (universal) gravitation, intensity of earth surface illumination, 

distance from the Earth to the Sun, photosynthesis, biomass, phytomass, zoomass, solar energy conversion into mass of the 

Earth, regulation, control. 

 

 ʧʝʨʚʳʝ ʜʝʩʷʪʠʣʝʪʠʷ XXI  ʚʝʢʘ ʧʣʘʥʝʪʫ ɿʝʤʣʷ ʥʘʯʘʣʠ ʩʦʪʨʷʩʘʪʴ ʤʦʱʥʳʝ ʧʨʠʨʦʜʥʳʝ ʢʘʪʘʢʣʠʟʤʳ. ɿʘʩʫʭʠ, 

ʣʝʩʥʳʝ ʧʦʞʘʨʳ, ʫʨʘʛʘʥʳ, ʥʝʙʳʚʘʣʳʝ ʦʩʘʜʢʠ, ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʠʟʚʝʨʞʝʥʠʷ ʚʫʣʢʘʥʦʚ ʩʪʘʣʠ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʥʘ 

ʚʩʸ ʙʦʣʴʰʠʝ ʪʝʨʨʠʪʦʨʠʠ ʧʣʘʥʝʪʳ ɿʝʤʣʷ, ʜʝʣʘʷ ʢʣʠʤʘʪ ʚʩʸ ʙʦʣʝʝ ʵʢʩʪʨʝʤʘʣʴʥʳʤ. ʉʦʚʦʢʫʧʥʳʡ ʤʠʨʦʚʦʡ ʦʙʲʸʤ 

ʬʠʥʘʥʩʦʚʳʭ ʧʦʪʝʨʴ ʦʪ ʧʨʠʨʦʜʥʳʭ ʙʝʜʩʪʚʠʡ ʥʘ ʧʣʘʥʝʪʝ ɿʝʤʣʷ ʨʘʩʪʸʪ ʠʟ ʛʦʜʘ ʚ ʛʦʜ, ʧʦʜʯʝʨʢʠʚʘʷ ʯʨʝʟʚʳʯʘʡʥʫʶ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʨʦʙʣʝʤʳ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʢʨʦʤʝ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʢʣʠʤʘʪʘ ʥʘ ɿʝʤʣʝ ʚ ʧʨʦʰʣʦʤ ʧʨʦʠʩʭʦʜʠʣʠ ʛʣʫʙʦʢʠʝ ʠ 

ʜʣʠʪʝʣʴʥʳʝ ʧʦʭʦʣʦʜʘʥʠʷ ʠ ʧʦʪʝʧʣʝʥʠʷ, ʥʘʥʦʩʷʱʠʝ ʥʝʧʦʧʨʘʚʠʤʳʡ ʫʱʝʨʙ ʨʘʟʚʠʪʠʶ ʮʠʚʠʣʠʟʘʮʠʠ, ʧʨʠʯʠʥʳ ʢʦʪʦʨʳʭ 

ʧʦʣʥʦʩʪʴʶ ʝʱʸ ʥʝ ʨʘʩʢʨʳʪʳ [2,3,9]. 

ʀʟʚʝʩʪʥʦ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʨʘʟʥʳʭ ʛʠʧʦʪʝʟ ʦ ʧʨʠʯʠʥʘʭ ʛʣʦʙʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʢʣʠʤʘʪʘ ʥʘ ʧʣʘʥʝʪʝ ɿʝʤʣʷ [1,7,9]. ɺ 

ʨʘʙʦʪʝ [9] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʢʣʠʤʘʪ ʥʘ ɿʝʤʣʝ ʚ ʦʩʥʦʚʥʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʘʢʪʠʚʥʦʩʪʴʶ ʉʦʣʥʮʘ, ʩʦʩʪʘʚʦʤ ʠ ʜʘʚʣʝʥʠʝʤ ʟʝʤʥʦʡ 

ʘʪʤʦʩʬʝʨʳ ʠ ʠʟʤʝʥʝʥʠʝʤ ʫʛʣʘ ʧʨʝʮʝʩʩʠʠ ɿʝʤʣʠ. ɺ ʫʢʘʟʘʥʥʦʡ ʨʘʙʦʪʝ ʩʜʝʣʘʥʦ ʪʘʢʞʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʦʜʥʦʡ ʠʟ 

ʧʨʠʯʠʥ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʥʘ ɿʝʤʣʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʉʦʣʥʮʘ ʜʦ ɿʝʤʣʠ. ʄʝʭʘʥʠʟʤ ʠʟʤʝʥʝʥʠʷ 

ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʉʦʣʥʮʝʤ ʠ ɿʝʤʣʝʡ ʚ ʫʢʘʟʘʥʥʦʡ ʨʘʙʦʪʝ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ. 

ʅʘʩʪʦʷʱʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʘʩʢʨʳʪʠʶ ʤʝʭʘʥʠʟʤʘ ʠʟʤʝʥʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʉʦʣʥʮʝʤ ʠ ɿʝʤʣʝʡ, ʢʦʪʦʨʦʝ 

ʤʦʞʝʪ ʙʳʪʴ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʠʣʠ ʧʦʭʦʣʦʜʘʥʠʷ ʢʣʠʤʘʪʘ ʥʘ ɿʝʤʣʝ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʤ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ [1,5] ʢʘʞʜʳʝ ʜʚʝ ʤʘʪʝʨʠʘʣʴʥʳʝ ʪʦʯʢʠ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʉʦʣʥʮʝ ʠ 

ɿʝʤʣʷ, ʚʟʘʠʤʥʦ ʧʨʠʪʷʛʠʚʘʶʪʩʷ ʜʨʫʛ ʢ ʜʨʫʛʫ ʩ ʩʠʣʦʡ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ ʧʨʦʠʟʚʝʜʝʥʠʶ ʠʭ ʤʘʩʩ ʠ ʦʙʨʘʪʥʦ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʢʚʘʜʨʘʪʫ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʥʠʤʠ. ʇʦʜ ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʦʡ ʧʦʥʠʤʘʝʪʩʷ ʪʝʣʦ, ʨʘʟʤʝʨʳ ʠ ʬʦʨʤʘ 

ʢʦʪʦʨʦʛʦ ʧʨʠ ʠʟʫʯʝʥʠʠ ʝʛʦ ʜʚʠʞʝʥʠʷ ʥʝ ʠʛʨʘʶʪ ʨʦʣʠ, ʘ ʚʘʞʥʘ ʪʦʣʴʢʦ ʤʘʩʩʘ ʪʝʣʘ, ʩʦʩʨʝʜʦʪʦʯʝʥʥʘʷ ʚ ʜʘʥʥʦʡ ʪʦʯʢʝ [5] 

 

                                                  (1) 

 

ʛʜʝ  F - ʩʠʣʘ ʧʨʠʪʷʞʝʥʠʷ ʤʝʞʜʫ ʉʦʣʥʮʝʤ ʠ ɿʝʤʣʸʡ;  ɔ - ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʧʦʩʪʦʷʥʥʘʷ; ʪʩ -ʤʘʩʩʘ ʉʦʣʥʮʘ; çm - ʤʘʩʩʘ 

ɿʝʤʣʠ;  R- ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʉʦʣʥʮʝʤ ʠ ɿʝʤʣʸʡ. 

ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʤʘʩʩʳ ʉʦʣʥʮʘ ʠʣʠ ɿʝʤʣʠ ʤʝʞʜʫ ʥʠʤʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʦʚʦʝ ʨʘʚʥʦʚʝʩʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʠʟʤʝʥʠʪʩʷ ʠ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ɿʝʤʣʸʡ ʠ ʉʦʣʥʮʝʤ, ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʢʚʘʜʨʘʪʫ ʜʘʥʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʠʟʤʝʥʠʪʩʷ 

ʠ ʦʩʚʝʱʸʥʥʦʩʪʴ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ [5] 

                                        (2) 

 

ʛʜʝ ɽ- ʦʩʚʝʱʸʥʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʩʦʣʥʝʯʥʳʤ ʩʚʝʪʦʤ; I- ʩʠʣʘ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ; R- ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʉʦʣʥʮʘ ʜʦ 

ɿʝʤʣʠ; i- ʫʛʦʣ ʧʘʜʝʥʠʷ ʩʚʝʪʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ɿʝʤʣʠ. 

ʀʟ ʫʨʘʚʥʝʥʠʷ (2) ʩʣʝʜʫʝʪ, ʯʪʦ ʫʤʝʥʴʰʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ɿʝʤʣʸʡ ʠ ʉʦʣʥʮʝʤ ʧʨʠʚʝʜʸʪ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʥʘ ʧʣʘʥʝʪʫ ɿʝʤʣʷ, ʘ ʫʚʝʣʠʯʝʥʠʝ ʜʘʥʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʩʥʠʞʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ, 

ʧʦʩʪʫʧʘʶʱʝʛʦ ʥʘ ɿʝʤʣʶ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʩʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʤʘʩʩʳ ʚʩʝʭ ʧʣʘʥʝʪ ʠ ʩʘʤʦʛʦ ʉʦʣʥʮʘ ʧʨʠʥʠʤʘʶʪʩʷ ʧʦʩʪʦʷʥʥʳʤʠ, ʥʝ ʟʘʚʠʩʷʱʠʤʠ 

ʦʪ ʚʨʝʤʝʥʠ, ʯʪʦ ʥʝ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʥʘʣʠʯʠʠ, ʥʘʧʨʠʤʝʨ, ʥʘ ʧʣʘʥʝʪʝ ɿʝʤʣʷ 

ʞʠʚʦʡ ʤʘʪʝʨʠʠ [1]. ʌʠʟʠʢʠ ʦʪʢʘʟʘʣʠʩʴ ʦ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʦ ʤʘʩʩʝ, ʢʘʢ ʦ ʧʦʩʪʦʷʥʥʦʡ ʚʝʣʠʯʠʥʝ ʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʚʠʞʝʥʠʷ 

ʪʝʣ ʩʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʜʣʠʪʝʣʴʥʳʭ ʠʥʪʝʨʚʘʣʘʭ ʚʨʝʤʝʥʠ ʫʯʸʪ ʧʝʨʝʤʝʥʥʦʩʪʠ ʤʘʩʩ ʥʝ ʤʠʥʫʝʤ [1]. ʅʝ ʧʦʣʥʦʩʪʴʶ 

ʠʟʫʯʝʥ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʟʘʢʦʥʘ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ, ʤʝʭʘʥʠʟʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʧʣʘʥʝʪʦʡ ɿʝʤʣʷ ʠ ʝʸ 

ʘʪʤʦʩʬʝʨʦʡ. ʇʦʵʪʦʤʫ ʧʨʦʮʝʩʩ ʵʚʦʣʶʮʠʠ ʩʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʠ ʢʣʠʤʘʪʘ ʥʘ ʧʣʘʥʝʪʝ ɿʝʤʣʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʟʫʯʘʪʴ ʩ 

ʫʯʸʪʦʤ ʧʝʨʝʤʝʥʥʦʩʪʠ ʤʘʩʩ ʉʦʣʥʮʘ ʠ ʧʣʘʥʝʪ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʘʥʘʣʠʟʝ ʧʨʠʯʠʥ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʠʭ ʠʟʤʝʥʝʥʠʶ. 

ʉʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʦ ʚʥʫʪʨʝʥʥʝʤ ʩʪʨʦʝʥʠʠ ʠ ʵʚʦʣʶʮʠʠ ʟʚʸʟʜ, ʫʤʝʥʴʰʝʥʠʝ ʤʘʩʩʳ ʉʦʣʥʮʘ ʟʘ 

ʩʯʸʪ ʠʟʣʫʯʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʤʝʜʣʝʥʥʦ. ʊʘʢ ʩʥʠʞʝʥʠʝ ʚ ʜʚʘ ʨʘʟʘ ʤʘʩʩʳ ʉʦʣʥʮʘ ʜʦʣʞʥʦ ʟʘʥʷʪʴ ʦʢʦʣʦ 10
13

 ʣʝʪ [1]. 

ʅʝʩʢʦʣʴʢʦ ʠʥʘʷ ʢʘʨʪʠʥʘ ʩʢʣʘʜʳʚʘʝʪʩʷ ʩ ʤʘʩʩʦʡ ɿʝʤʣʠ. ɿʝʤʣʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʣʘʥʝʪ ʩʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ, ʥʘ 

ʢʦʪʦʨʦʡ ʠʤʝʝʪʩʷ ʞʠʚʘʷ ʤʘʪʝʨʠʷ, ʠʤʝʶʱʘʷ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ ʨʘʟʚʠʪʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʞʠʚʦʡ ʤʘʪʝʨʠʝʡ. 
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ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 11 (42) ǐ ʏʘʩʪʴ 3 ǐ ɼʝʢʘʙʨʴ 
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ʆʙʝʩʧʝʯʝʥʠʝ ʭʠʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʝʡ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʥʘ ɿʝʤʣʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʬʦʪʦʩʠʥʪʝʟʘ, ʧʦʜ ʢʦʪʦʨʳʤ 

ʧʦʥʠʤʘʶʪ ʦʙʨʘʟʦʚʘʥʠʝ ʚʳʩʰʠʤʠ ʨʘʩʪʝʥʠʷʤʠ, ʚʦʜʦʨʦʩʣʷʤʠ, ʬʦʪʦʩʠʥʪʝʟʠʨʫʶʱʠʤʠ ʙʘʢʪʝʨʠʷʤʠ ʩʣʦʞʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ ʠʟ ʧʨʦʩʪʳʭ ʩʦʝʜʠʥʝʥʠʡ - ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠ ʚʦʜʳ ʟʘ ʩʯʸʪ ʵʥʝʨʛʠʠ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ, ʧʦʛʣʦʱʘʝʤʦʡ 

ʭʣʦʨʦʬʠʣʣʦʤ ʠ ʜʨʫʛʠʤʠ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʤʠ ʧʠʛʤʝʥʪʘʤʠ [2é4,7,8]. ʌʦʪʦʩʠʥʪʝʟ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʵʥʝʨʛʠʶ ɿʝʤʣʠ, ʧʫʪʝʤ ʦʙʨʘʟʦʚʘʥʠʷ ʞʠʚʦʡ 

ʤʘʪʝʨʠʠ ʚ ʚʠʜʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ., ʩ ʦʪʣʠʯʥʳʤʠ ʦʪ ʥʝʞʠʚʦʡ ʤʘʪʝʨʠʠ ʩʚʦʡʩʪʚʘʤʠ, ʧʦʩʪʦʷʥʥʦ ʠ ʚ ʦʛʨʦʤʥʳʭ 

ʤʘʩʰʪʘʙʘʭ ʩʦʚʝʨʰʘʶʱʠʭʩʷ ʥʘ ʥʘʰʝʡ ʧʣʘʥʝʪʝ. ɺʩʝ ʞʠʚʦʝ ʥʘ ɿʝʤʣʝ ʧʨʷʤʦ ʠʣʠ ʢʦʩʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ ʬʦʪʦʩʠʥʪʝʟʘ. 

ʉʫʤʤʘʨʥʦʝ ʚʳʨʘʞʝʥʠʝ ʬʦʪʦʩʠʥʪʝʟʘ ʫ ʨʘʩʪʝʥʠʡ [2]: 

 

                                                             .  

                  (3) 

 

ʌʦʪʦʩʠʥʪʝʟ ʷʚʣʷʝʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ, ʢʦʪʦʨʳʡ ʠʜʸʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʚʦʙʦʜʥʦʡ ʵʥʝʨʛʠʠ ʩʠʩʪʝʤʳ. 

ʆʩʪʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʟʘ ʩʯʸʪ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ, ʟʘʧʘʩʘʝʤʦʡ ʚ ʧʨʦʜʫʢʪʘʭ ʬʦʪʦʩʠʥʪʝʟʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʬʦʪʦʩʠʥʪʝʟʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ɿʝʤʣʠ, ʧʦʣʫʯʘʷ ʵʥʝʨʛʠʶ ʦʪ ʉʦʣʥʮʘ, ʝʞʝʛʦʜʥʦ ʧʨʦʠʟʚʦʜʠʪ ʙʦʣʝʝ 150 

ʤʠʣʣʠʘʨʜʦʚ ʪʦʥʥ ʩʣʦʞʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʫʩʚʘʠʚʘʷ ʧʨʠ ʵʪʦʤ ʠʟ ʘʪʤʦʩʬʝʨʳ ʚʦʜʷʥʦʡ ʧʘʨ, ʦʢʦʣʦ 300 

ʤʠʣʣʠʘʨʜʦʚ ʪʦʥʥ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, ʛʨʫʥʪʦʚʫʶ ʚʦʜʫ ʠ ʚʳʜʝʣʷʷ ʚʦ ʚʥʝʰʥʶʶ ʩʨʝʜʫ ʦʢʦʣʦ 200 ʤʠʣʣʠʘʨʜʦʚ ʪʦʥʥ 

ʩʚʦʙʦʜʥʦʛʦ ʢʠʩʣʦʨʦʜʘ[2]. ɺʥʝʩʝʤ ʫʢʘʟʘʥʥʳʝ ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ ʚ ʫʨʘʚʥʝʥʠʝ (3) ʠ ʧʦʣʫʯʠʤ, ʯʪʦ ʧʣʘʥʝʪʘ ɿʝʤʣʷ ʟʘ ʩʯʝʪ 

ʬʦʪʦʩʠʥʪʝʟʘ ʨʘʩʪʝʥʠʡ ʝʞʝʛʦʜʥʦ ʧʦʣʫʯʘʝʪ ʙʦʣʝʝ 200 ʤʣʨʜ. ʪʦʥʥ ʨʘʟʣʠʯʥʳʭ ʚʝʱʝʩʪʚ. 

ʆʢʦʣʦ 90% ʚʩʝʡ ʙʠʦʤʘʩʩʳ ɿʝʤʣʠ ʩʦʩʪʘʚʣʷʝʪ ʙʠʦʤʘʩʩʘ ʜʝʨʝʚʴʝʚ, ʩʥʠʞʘʶʱʘʷʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʝʥʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ [2] (ʈʠʩ. 1). 

ʇʨʠ ʦʢʠʩʣʝʥʠʠ ʠ ʩʞʠʛʘʥʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʟʦʚʘʥʠʝ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠ ʧʘʨʦʚ ʚʦʜʳ, 

ʢʦʪʦʨʳʝ, ʦʪʨʳʚʘʷʩʴ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ, ʧʝʨʝʭʦʜʷʪ ʚ ʝʸ ʘʪʤʦʩʬʝʨʫ. 

 

 
 

ʈʠʩ. 1 ï ʕʚʦʣʶʮʠʷ ʥʘʩʝʣʝʥʠʷ ɿʝʤʣʠ (1) ʠ ʯʘʩʪʠ ʩʫʰʠ, ʧʦʢʨʳʪʦʡ ʣʝʩʘʤʠ (2) ʚ 20 ʚʝʢʝ 

 

ʇʣʘʥʝʪʫ ɿʝʤʣʷ ʚʤʝʩʪʝ ʩ ʛʠʜʨʦʩʬʝʨʦʡ ʙʫʜʝʤ ʩʯʠʪʘʪʴ ʪʚʝʨʜʳʤ ʚʝʱʝʩʪʚʦʤ, ʘ ʘʪʤʦʩʬʝʨʫ - ʛʘʟʦʦʙʨʘʟʥʳʤ ʚʝʱʝʩʪʚʦʤ, 

ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʦʪʩʫʪʩʪʚʫʝʪ ʞʸʩʪʢʘʷ ʩʚʷʟʴ, ʪʘʢ ʢʘʢ ʘʪʤʦʩʬʝʨʘ ʫʜʝʨʞʠʚʘʝʪʩʷ ʦʢʦʣʦ ɿʝʤʣʠ ʩʠʣʘʤʠ ʪʷʛʦʪʝʥʠʷ. 

ɿʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʩʧʨʘʚʝʜʣʠʚ ʜʣʷ ʤʘʪʝʨʠʘʣʴʥʳʭ ʪʦʯʝʢ, ʤʦʣʝʢʫʣʳ ʢʦʪʦʨʳʭ ʦʙʨʘʟʫʶʪ ʞʝʩʪʢʠʝ ʤʝʞʜʫ 

ʩʦʙʦʡ ʩʚʷʟʠ. ʄʝʞʜʫ ʤʦʣʝʢʫʣʘʤʠ ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʚʝʱʝʩʪʚʘ ʘʪʤʦʩʬʝʨʳ ʠ ʤʦʣʝʢʫʣʘʤʠ ɿʝʤʣʠ ʪʘʢʦʡ ʞʸʩʪʢʦʡ ʩʚʷʟʠ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ ʠ ʟʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʤʦʞʥʦ ʨʘʩʧʨʦʩʪʨʘʥʠʪʴ ʪʦʣʴʢʦ ʥʘ ʦʪʜʝʣʴʥʦ ʚʟʷʪʫʶ ʤʦʣʝʢʫʣʫ ʘʪʤʦʩʬʝʨʳ, 

ʥʘʭʦʜʷʱʫʶʩʷ ʚ ʨʘʚʥʦʚʝʩʥʦʤ ʧʦʣʦʞʝʥʠʠ ʤʝʞʜʫ ʩʠʣʘʤʠ ʧʨʠʪʷʞʝʥʠʷ ɿʝʤʣʠ, ʩʠʣʘʤʠ ʧʨʠʪʷʞʝʥʠʷ ʉʦʣʥʮʘ ʩ ʝʛʦ 

ʧʣʘʥʝʪʘʤʠ ʠ ʩʠʣʘʤʠ ʧʨʠʪʷʞʝʥʠʷ ʤʝʞʜʫ ʤʦʣʝʢʫʣʘʤʠ ʘʪʤʦʩʬʝʨʳ. 

ɺ ʟʘʢʦʥʝ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʤʘʩʩʫ ɿʝʤʣʠ ʚʤʝʩʪʝ ʩ ʤʘʩʩʦʡ ʛʠʜʨʦʩʬʝʨʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʉʦʣʥʮʫ ʙʫʜʝʤ    

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦʜʥʫ ʤʘʪʝʨʠʘʣʴʥʫʶ ʪʦʯʢʫ, ʘ ʘʪʤʦʩʬʝʨʫ ɿʝʤʣʠ, ʩʦʩʪʦʷ ʫɦʶ   ʠʟ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ  ʤʦʣʝʢʫʣ ʛʘʟʘ, 
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ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 11 (42) ǐ ʏʘʩʪʴ 3 ǐ ɼʝʢʘʙʨʴ 

 

16 

 

ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʙʦʣʴʰʦʝ ʤʥʦʞʝʩʪʚʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʪʦʯʝʢ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʪʩʷ ʚ 

ʨʘʚʥʦʚʝʩʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʥʝ ʚʭʦʜʠʪ ʚ ʤʘʩʩʫ ɿʝʤʣʠ. 

ɼʣʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʧʨʠʥʷʪʦʛʦ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʧʨʦʚʝʜʝʤ ʩʣʝʜʫʶʱʠʡ ʵʢʩʧʝʨʠʤʝʥʪ. ɺʦʟʴʤʸʤ ʤʝʪʘʣʣʠʯʝʩʢʫʶ 6 

ʣʠʪʨʦʚʫʶ ʸʤʢʦʩʪʴ, ʚ ʢʦʪʦʨʫʶ ʟʘʣʴʸʤ 200ʛʨ ʚʦʜʳ, ʛʝʨʤʝʪʠʯʥʦ ʟʘʢʨʦʝʤ ʢʨʳʰʢʦʡ ʠ ʦʧʨʝʜʝʣʠʤ ʝʸ ʤʘʩʩʫ, ʢʦʪʦʨʘʷ 

ʩʦʩʪʘʚʠʣʘ 0,303 ʢg. ɿʘʪʝʤ, ʧʦʜʦʛʨʝʚʘʷ ʸʤʢʦʩʪʴ, ʜʦʚʦʜʠʤ ʚʦʜʫ ʜʦ ʢʠʧʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʯʘʩʪʴ ʚʦʜʳ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʧʘʨ 

ʠ ʦʧʨʝʜʝʣʠʤ ʝʸ ʤʘʩʩʫ. ʇʦʣʥʘʷ ʤʘʩʩʘ ʧʦʜʦʛʨʝʪʦʡ ʸʤʢʦʩʪʠ (ʚʤʝʩʪʝ ʩ ʧʘʨʦʤ) ʩʦʩʪʘʚʠʣʘ 0,302 ʢg. ʇʦʩʣʝ ʧʦʣʥʦʛʦ 

ʦʭʣʘʞʜʝʥʠʷ ʸʤʢʦʩʪʠ ʠ ʢʦʥʜʝʥʩʘʮʠʠ ʚʩʝʛʦ ʧʘʨʘ ʤʘʩʩʘ ʝʸ ʩʪʘʣʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʤʘʩʩʝ ʸʤʢʦʩʪʠ ʜʦ ʧʦʜʦʛʨʝʚʘ - 0,303 ʢg. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʘʩʩʘ ʧʦʜʦʛʨʝʪʦʡ ʸʤʢʦʩʪʠ ʚʤʝʩʪʝ ʩ ʚʦʜʦʡ ʠ ʧʘʨʦʤ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʥʝ ʧʦʜʦʛʨʝʪʦʡ ʸʤʢʦʩʪʴʶ ʩ ʚʦʜʦʡ ʩʥʠʟʠʣʘʩʴ ʥʘ 0,001 ʢg, ʯʝʛʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʤ ʩʦʭʨʘʥʝʥʠʷ ʤʘʩʩʳ 

ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ. 

ʉʥʠʞʝʥʠʝ ʤʘʩʩʳ ʧʦʜʦʛʨʝʪʦʡ ʸʤʢʦʩʪʠ ʚʤʝʩʪʝ ʩ ʚʦʜʦʡ ʠ ʧʘʨʦʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ɿʝʤʣʠ ʧʨʦʠʟʦʰʣʦ ʧʦʩʣʝ ʧʨʝʚʨʘʱʝʥʠʷ 

ʯʘʩʪʠ ʚʦʜʳ ʚ ʧʘʨ, ʢʘʞʜʘʷ ʤʦʣʝʢʫʣʘ ʢʦʪʦʨʦʡ, ʚʳʣʝʪʘʷ ʟʘ ʧʨʝʜʝʣʳ ʞʠʜʢʦʡ ʬʘʟʳ, ʩʪʘʥʦʚʠʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ 

ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʦʡ, ʢʦʪʦʨʘʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʦʣʝʡ ʉʦʣʥʮʘ ʠ ɿʝʤʣʠ ʧʝʨʝʭʦʜʠʪ ʚ ʥʦʚʦʝ ʨʘʚʥʦʚʝʩʥʦʝ 

ʩʦʩʪʦʷʥʠʝ, ʩʥʠʞʘʷ ʤʘʩʩʫ ʥʝ ʧʦʜʦʛʨʝʪʦʡ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʝʤʢʦʩʪʠ ʚʤʝʩʪʝ ʩ ʚʦʜʦʡ. ʇʦʩʣʝ ʦʭʣʘʞʜʝʥʠʷ ʸʤʢʦʩʪʠ ʚʝʩʴ ʧʘʨ 

ʢʦʥʜʝʥʩʠʨʫʝʪʩʷ ʠ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʚʦʜʫ ʠ ʤʘʩʩʘ ʸʤʢʦʩʪʠ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʠʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʥʘʭʦʞʜʝʥʠʠ ʤʦʣʝʢʫʣʳ ʚʦʜʳ ʚ ʞʠʜʢʦʤ ʩʦʩʪʦʷʥʠʠ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ ʦʥʘ ʥʝ ʷʚʣʷʝʪʩʷ ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʦʡ ʠʟ-ʟʘ ʤʘʣʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʤʦʣʝʢʫʣʘʤʠ ʚʦʜʳ, ʘ ʝʝ 

ʠʥʝʨʪʥʘʷ ʤʘʩʩʘ ʚʭʦʜʠʪ ʚ ʤʘʩʩʫ ɿʝʤʣʠ. ʇʨʠ ʧʨʝʚʨʘʱʝʥʠʠ ʤʦʣʝʢʫʣʳ ʚʦʜʳ ʚ ʧʘʨ ʢʘʞʜʘʷ ʤʦʣʝʢʫʣʘ ʚʦʜʳ ʩʪʘʥʦʚʠʪʩʷ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʦʡ, ʪʘʢ ʢʘʢ ʨʘʩʩʪʦʷʥʠʝ, ʧʨʦʭʦʜʠʤʦʝ ʤʦʣʝʢʫʣʘʤʠ ʧʘʨʘ ʚʝʣʠʢʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʠʭ 

ʨʘʟʤʝʨʘʤʠ, ʠ ʠʭ ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʤʘʩʩʘ ʥʝ ʚʭʦʜʠʪ ʚ ʤʘʩʩʫ ɿʝʤʣʠ. 

ɸʥʘʣʦʛʠʯʥʳʝ ʧʨʦʮʝʩʩʳ ʦʙʨʘʟʦʚʘʥʠʷ ʧʘʨʦʚ ʚʦʜʳ ʧʨʠ ʠʩʧʘʨʝʥʠʠ ʝʸ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠʤʝʶʪ ʤʝʩʪʦ ʠ ʥʘ ʧʣʘʥʝʪʝ ɿʝʤʣʷ. 

ʊʘʢʠʤ   ʦʙʨʘʟʦʤ,    ʧʨʦʚʝʜʝʥʥʳʡ   ʵʢʩʧʝʨʠʤʝʥʪ    ʧʦʜʪʚʝʨʜʠʣ     ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʨʠʥʷʪʦʛʦ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ  ʪʦʤ, 

ʯʪʦ ʚ ʟʘʢʦʥʝ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʘʪʤʦʩʬʝʨʫ  ʩʣʝʜʫʝʪ  ʨʘʩʩʤʘʪʨʠʚʘʪʴ  ʚ  ʚʠʜʝ  ʙʦʣʴʰʦʛʦ  ʩʢʦʧʣʝʥʠʷ  ʤʥʦʞʝʩʪʚʘ  

ʦʪʜʝʣʴʥʳʭ   ʤʦʣʝʢʫʣ,ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʦʡ, ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʤʘʩʩʘ ʢʦʪʦʨʳʭ ʥʝ ʚʭʦʜʠʪ ʚ 

ʤʘʩʩʫ ɿʝʤʣʠ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʲ ʚʣʠʷʥʠʝ ʢʨʫʛʦʚʦʨʦʪʘ ʦʪʜʝʣʴʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ 

ɿʝʤʣʠ ʥʘ ʠʟʤʝʥʝʥʠʝ ʝʸ ʤʘʩʩʳ. 

ɺ ʧʨʦʮʝʩʩʝ ʢʨʫʛʦʚʦʨʦʪʘ, ʥʘʧʨʠʤʝʨ, ʫʛʣʝʨʦʜʘ ʚ ʧʨʠʨʦʜʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʦʷʥʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʙʦʣʴʰʠʭ ʝʛʦ ʤʘʩʩ ʩ 

ɿʝʤʣʠ ʚ ʘʪʤʦʩʬʝʨʫ ʠ ʦʙʨʘʪʥʦ [8]. ʇʨʠ ʦʢʠʩʣʝʥʠʠ ʠ ʩʞʠʛʘʥʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʦʩʥʦʚʥʘʷ ʠʭ ʯʘʩʪʴ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ 

ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ ʠ ʧʘʨʳ ʚʦʜʳ, ʢʘʞʜʘʷ ʤʦʣʝʢʫʣʘ ʢʦʪʦʨʳʭ, ʦʪʨʳʚʘʷʩʴ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ, ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʦʣʝʡ ʉʦʣʥʮʘ ʠ ɿʝʤʣʠ ʩʪʘʥʦʚʠʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʦʡ ʠ ʧʝʨʝʭʦʜʠʪ  ʚ ʥʦʚʦʝ 

ʨʘʚʥʦʚʝʩʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʩʥʠʞʘʷ ʤʘʩʩʫ ʧʣʘʥʝʪʳ ɿʝʤʣʷ. 

ɺ ʧʨʦʮʝʩʩʝ ʬʦʪʦʩʠʥʪʝʟʘ ʙʣʘʛʦʜʘʨʷ ʩʦʣʥʝʯʥʦʤʫ ʠʟʣʫʯʝʥʠʶ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʘʪʤʦʩʬʝʨʳ ʚ 

ʦʨʛʘʥʠʯʝʩʢʠ ʪʚʸʨʜʫʶ ʤʘʪʝʨʠʘʣʴʥʫʶ ʪʦʯʢʫ ɿʝʤʣʠ,  ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʦʩʪʦʤ ʤʘʩʩʳ ʧʣʘʥʝʪʳ ɿʝʤʣʷ . 

   ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʨʦʮʝʩʩʝ ʢʨʫʛʦʚʦʨʦʪʘ ʫʛʣʝʨʦʜʘ ʚ ʧʨʠʨʦʜʝ ʧʨʦʠʩʭʦʜʠʪ  ʧʦʩʪʦʷʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʚʝʣʠʯʠʥʳ ʤʘʩʩʳ 

ɿʝʤʣʠ. 

ʈʘʥʝʝ, ʢʦʛʜʘ 3/4 ʯʘʩʪʠ ʩʫʰʠ ʙʳʣʠ ʧʦʢʨʳʪʳ ʣʝʩʘʤʠ, ʧʨʠ ʤʘʣʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʥʘ ɿʝʤʣʝ (ʩʤ. ʈʠʩ 1.), ʯʘʩʪʴ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʫʛʣʝʨʦʜʘ ʚʳʚʦʜʠʣʘʩʴ ʠʟ ʢʨʫʛʦʚʦʨʦʪʘ ʧʫʪʸʤ ʦʪʣʦʞʝʥʠʷ ʝʛʦ ʚ ʥʝʜʨʘʭ ɿʝʤʣʠ ʚ ʚʠʜʝ ʜʨʝʚʝʩʠʥʳ, ʪʦʨʬʘ, 

ʫʛʣʷ, ʛʘʟʘ, ʥʝʬʪʠ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʝʩʷ ʨʦʩʪʦʤ ʤʘʩʩʳ ɿʝʤʣʠ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ɿʝʤʣʸʡ ʠ ʉʦʣʥʮʝʤ, 

ʯʪʦ ʧʨʠʚʦʜʠʣʦ ʢ ʩʥʠʞʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʘ ʧʦʩʪʫʧʘʶʱʝʛʦ ʥʘ ɿʝʤʣʶ ʠ ʧʦʭʦʣʦʜʘʥʠʶ ʢʣʠʤʘʪʘ. 

ʇʨʠ ʨʦʩʪʝ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʥʘ ɿʝʤʣʝ (ʚ 1000 ʛʦʜʫ ʙʳʣʦ 275 ʤʠʣʣʠʦʥʦʚ ʯʝʣʦʚʝʢ, ʘ ʚ 2011 ʛʦʜʫ ʩʪʘʣʦ 7 

ʤʠʣʣʠʘʨʜʦʚ ʯʝʣʦʚʝʢ) ʧʨʦʠʩʭʦʜʠʣʦ ʫʥʠʯʪʦʞʝʥʠʝ ʣʝʩʦʚ, ʢʦʪʦʨʳʝ ʢ 2000 ʛʦʜʫ ʩʪʘʣʠ ʟʘʥʠʤʘʪʴ ʪʦʣʴʢʦ 1/4 ʯʘʩʪʴ ʩʫʰʠ (ʩʤ. 

ʈʠʩ.1). ʉʦʟʜʘʚʘʷ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ   ʜʣʷ  ʞʠʟʥʠ, ʯʝʣʦʚʝʢ  ʩʪʘʣ   ʘʢʪʠʚʥʦ  ʠʩʧʦʣʴʟʦʚʘʪʴ  ʜʨʝʚʝʩʠʥʫ, ʪʦʨʬ, ʫʛʦʣʴ, 

ʛʘʟ, ʥʝʬʪʴ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʘʥʝʝ ʥʘʢʦʧʣʝʥʳ ʚ ʥʝʜʨʘʭ ɿʝʤʣʠ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ  ʩʥʠʞʝʥʠʝʤ  ʤʘʩʩʳ  ɿʝʤʣʠ, ʘ 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ ʫʤʝʥʴʰʝʥʠʝʤ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʉʦʣʥʮʝʤ  ɿʝʤʣʸʡ, ʯʪʦ ʧʨʠʚʦʜʠʣʦ ʢ  ʫʚʝʣʠʯʝʥʠʶ ʪʝʧʣʘ 

ʧʦʩʪʫʧʘʶʱʝʛʦ ʥʘ ʟʝʤʣʶ ʠ ʧʦʪʝʧʣʝʥʠʶ ʢʣʠʤʘʪʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʟʢʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʦʢʠʩʣʝʥʠʷ ʠ ʩʞʠʛʘʥʠʷ ʯʝʣʦʚʝʢʦʤ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ, ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʷ ʯʘʩʪʠ ʩʫʰʠ ʟʘʥʷʪʦʡ ʣʝʩʘʤʠ, ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʤʘʩʩʳ ɿʝʤʣʠ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʫʤʝʥʴʰʘʝʪʩʷ ʠ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ɿʝʤʣʸʡ ʠ ʉʦʣʥʮʝʤ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʪʝʧʣʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʥʘ ɿʝʤʣʶ. 

ʂ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʤʘʩʩʳ ɿʝʤʣʠ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʝʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʧʨʠʚʦʜʠʪ ʚʳʜʝʣʝʥʠʝ ʠʟ ʚʦʜʳ 

ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʚ ʥʝʡ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, ʢʘʞʜʘʷ ʤʦʣʝʢʫʣʘ ʢʦʪʦʨʦʛʦ ʧʦʜʥʠʤʘʷʩʴ ʥʘʜ ʫʨʦʚʥʝʤ ʦʢʝʘʥʘ, ʩʪʘʥʦʚʠʪʩʷ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʦʡ. 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʫʛʣʝʨʦʜʘ ʥʘ ʧʣʘʥʝʪʝ ɿʝʤʣʷ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 1.10
17

 ʪʦʥʥ, ʠʟ ʥʠʭ 1.10
12

 ʪʦʥʥ ʥʘʭʦʜʠʪʩʷ ʚ 

ʘʪʤʦʩʬʝʨʝ ʠ 1,4.10
14

 ʪʦʥʥ ʨʘʩʪʚʦʨʝʥʦ ʚ ʤʦʨʷʭ ʠ ʦʢʝʘʥʘʭ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʨʘʩʩʝʷʥʥʳʭ ʥʘ ʧʣʘʥʝʪʝ ɿʝʤʣʷ ʫʛʣʝʨʦʜʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʦʙʨʘʟʦʚʘʣʘʩʴ ʚ ʧʨʦʮʝʩʩʝ ʜʝʛʘʟʘʮʠʠ ʤʘʥʪʠʠ [9]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʪʤʦʩʬʝʨʘ ɿʝʤʣʠ ʩʦʜʝʨʞʠʪ ʣʠʰʴ ʯʘʩʪʴ 

ʪʦʛʦ ʟʘʧʘʩʘ ʉʆ2, ʢʦʪʦʨʳʡ ʚ ʥʝʡ ʥʘʭʦʜʠʣʩʷ. ʀʤʝʶʪʩʷ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʱʠʝ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʉʆ2 ʚ ʩʦʚʨʝʤʝʥʥʦʡ 

ʘʪʤʦʩʬʝʨʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʯʪʦ ʩʣʫʞʠʪ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʠʟʣʦʞʝʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʩʥʠʞʝʥʠʷ ʤʘʩʩʳ 

ɿʝʤʣʠ [8]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʝʨʭʥʦʩʪʴ ɿʝʤʣʠ ʩʪʘʣʘ ʧʦʣʫʯʘʪʴ ʙʦʣʴʰʝ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʧʦʪʝʧʣʝʥʠʶ 

ʢʣʠʤʘʪʘ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʟʘ 45 ʣʝʪ (ʩ 1893 ʧʦ 1938 ʛʦʜʳ) ʪʦʣʱʠʥʘ ʣʴʜʦʚ ʚ ʟʦʥʝ ʜʨʝʡʬʘ çʉʝʜʦʚʘè ʩʥʠʟʠʣʘʩʴ ʩ 365 ʩʤ ʜʦ 

216 ʩʤ, ʘ ʩʨʝʜʥʷʷ ʷʥʚʘʨʩʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʜʣʷ ʃʝʥʠʥʛʨʘʜʘ ʩ 1820 ʧʦ 1920 ʛʦʜ ʫʚʝʣʠʯʠʣʘʩʴ ʩ -10,2Á ʉ ʜʦ -7Á [4]. 

ʇʨʠʚʝʜʝʥʥʳʝ ʬʘʢʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʘʣʠʯʠʠ ʚ ʧʦʩʣʝʜʥʠʝ ʩʪʦʣʝʪʠʷ ʫʩʪʦʡʯʠʚʦʡ ʪʝʥʜʝʥʮʠʠ ʧʦʪʝʧʣʝʥʠʷ ʢʣʠʤʘʪʘ ʥʘ 

ɿʝʤʣʝ, ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʤʘʩʩʳ ɿʝʤʣʠ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʩʨʝʜʥʝʛʦ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ 

ɿʝʤʣʸʡ ʠ ʉʦʣʥʮʝʤ (ʫʨʘʚʥʝʥʠʝ 1) ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʥʘ ɿʝʤʣʶ. 

ʇʦ ʨʘʟʥʳʤ ʦʮʝʥʢʘʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘ ʩʯʸʪ ʩʞʠʛʘʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʪʦʧʣʠʚʘ ʚ ʘʪʤʦʩʬʝʨʫ ʝʞʝʛʦʜʥʦ ʧʦʩʪʫʧʘʝʪ 

ʦʢʦʣʦ 7-10 ʤʣʨʜ. ʪʦʥʥ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ [9], ʢʦʪʦʨʳʡ ʩʥʠʞʘʷ ʤʘʩʩʫ ɿʝʤʣʠ, ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʧʣʝʥʠʶ ʥʘ ʥʝʡ ʢʣʠʤʘʪʘ. 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 11 (42) ǐ ʏʘʩʪʴ 3 ǐ ɼʝʢʘʙʨʴ 

 

17 

 

ɸʥʘʣʦʛʠʯʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʣʠʤʘʪ ʧʣʘʥʝʪʳ ɿʝʤʣʷ ʦʢʘʟʳʚʘʝʪ ʢʨʫʛʦʚʦʨʦʪ ʚʦʜʳ ʚ ʧʨʠʨʦʜʝ. ʇʝʨʝʭʦʜ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʳ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʚ ʘʪʤʦʩʬʝʨʫ ʚ ʚʠʜʝ ʚʦʜʷʥʦʛʦ ʧʘʨʘ, ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʤʘʩʩʳ ɿʝʤʣʠ, 

ʫʚʝʣʠʯʠʚʘʷ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʪʫʧʘʶʱʝʛʦ ʥʘ ɿʝʤʣʶ ʪʝʧʣʘ, ʘ ʧʝʨʝʭʦʜ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʷʥʦʛʦ ʧʘʨʘ ʘʪʤʦʩʬʝʨʳ  ʥʘ  

ʧʦʚʝʨʭʥʦʩʪʴ  ɿʝʤʣʠ ʚ  ʚʠʜʝ  ʚʦʜʳ,  ʩʥʝʛʘ   ʠʣʠ   ʣʴʜʘ,  ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʨʦʩʪʦʤ ʤʘʩʩʳ ɿʝʤʣʠ, ʩʥʠʞʘʷ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʦʪ ʉʦʣʥʮʘ. ɺʦʜʷʥʦʡ ʧʘʨ ʚ ʘʪʤʦʩʬʝʨʝ ʦʙʥʦʚʣʷʝʪʩʷ 

ʧʨʠʤʝʨʥʦ ʢʘʞʜʳʝ 12 ʜʥʝʡ [9], ʩ ʦʪʤʝʯʝʥʥʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʤʝʥʷʝʪʩʷ ʠ ʧʦʛʦʜʘ. 

ʇʨʠ ʧʦʪʝʧʣʝʥʠʠ ʢʣʠʤʘʪʘ ʥʘ ɿʝʤʣʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʤʘʩʩʘ ʠʩʧʘʨʷʝʤʦʡ ʚʦʜʳ, ʩʦʧʨʦʚʦʞʜʘʝʤʘʷ ʟʘʪʝʤ ʦʙʠʣʴʥʳʤʠ 

ʦʩʘʜʢʘʤʠ ʚ ʚʠʜʝ ʜʦʞʜʷ ʠʣʠ ʩʥʝʛʘ. ʇʨʦʰʝʜʰʠʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʝʙʳʚʘʣʳʝ ʥʘʚʦʜʥʝʥʠʷ ʠ ʩʥʝʛʦʧʘʜʳ ʚ ʨʘʟʥʳʭ 

ʨʘʡʦʥʘʭ ʟʝʤʥʦʛʦ ʰʘʨʘ ʷʚʣʷʶʪʩʷ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʜʘʥʥʦʛʦ ʚʳʚʦʜʘ. 

ʂʨʫʛʦʚʦʨʦʪ ʫʛʣʝʨʦʜʘ ʠ ʚʦʜʳ ʚ ʧʨʠʨʦʜʝ ʩʦʚʝʨʰʘʝʪʩʷ ʥʘ ɿʝʤʣʝ ʧʦʩʪʦʷʥʥʦ, ʠʟʤʝʥʷʷ ʩʦʩʪʘʚ ʠ ʜʘʚʣʝʥʠʝ ʘʪʤʦʩʬʝʨʳ, ʘ 

ʟʥʘʯʠʪ ʠ ʢʣʠʤʘʪ. ɻʣʦʙʘʣʴʥʳʝ ʠ ʜʣʠʪʝʣʴʥʳʝ ʧʦʭʦʣʦʜʘʥʠʷ ʠ ʧʦʪʝʧʣʝʥʠʷ ʢʣʠʤʘʪʘ ʥʘ ɿʝʤʣʝ ʧʨʦʠʩʭʦʜʷʪ ʧʨʠ ʩʦʚʝʨʰʝʥʠʠ 

ʧʦʣʥʦʛʦ ʢʨʫʛʦʚʦʨʦʪʘ ʫʛʣʝʨʦʜʘ ʚ ʧʨʠʨʦʜʝ, ʧʝʨʠʦʜ ʢʦʪʦʨʦʛʦ ʠʩʯʠʩʣʷʝʪʩʷ ʜʝʩʷʪʢʘʤʠ ʪʳʩʷʯ ʣʝʪ. 

ʇʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʫʚʝʣʠʯʠʚʘʝʪ ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʧʣʠʪ, ʢʦʣʠʯʝʩʪʚʦ ʠ ʤʦʱʥʦʩʪʴ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʠ ʠʟʚʝʨʞʝʥʠʡ ʚʫʣʢʘʥʦʚ. ɼʝʡʩʪʚʫʶʱʝʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʪʝʧʣʝʥʠʝ ʢʣʠʤʘʪʘ ʥʘ 

ɿʝʤʣʝ ʚ ʙʣʠʞʘʡʰʠʝ -50 ʣʝʪ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʦʩʪʫ ʪʝʤʧʝʨʘʪʫʨʳ, ʧʨʠ ʢʦʪʦʨʦʡ ʚʦʟʥʠʢʥʝʪ ʧʨʦʙʣʝʤʘ ʚʳʞʠʚʘʥʠʷ ʠ 

ʩʦʭʨʘʥʝʥʠʷ ʪʦʡ ʯʘʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ ʞʠʚʦʪʥʳʭ ʥʘ ɿʝʤʣʝ, ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ, ʯʪʦ 

ʧʨʠʚʝʜʸʪ ʧʦ ʠʩʪʝʯʝʥʠʶ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʢ ʩʥʠʞʝʥʠʶ ʧʦʪʨʝʙʣʝʥʠʷ ʙʠʦʤʘʩʩʳ. ɿʘ ʩʯʸʪ ʧʨʦʮʝʩʩʘ ʬʦʪʦʩʠʥʪʝʟʘ 

ʟʝʣʸʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʬʦʪʦʩʠʥʪʝʟʠʨʫʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʥʘʯʥʸʪʩʷ ʨʦʩʪ ʬʠʪʦʤʘʩʩʳ ɿʝʤʣʠ, ʘ ʟʥʘʯʠʪ ʠ ʨʘʩʩʪʦʷʥʠʷ 

ʤʝʞʜʫ ɿʝʤʣʸʡ ʠ ʉʦʣʥʮʝʤ, ʯʪʦ ʧʨʠʚʝʜʸʪ ʢ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʧʨʠʚʳʯʥʦʛʦ ʜʣʷ ʥʘʩ ʢʣʠʤʘʪʘ ʥʘ ɿʝʤʣʝ. ʉ ʧʦʩʪʝʧʝʥʥʳʤ 

ʨʦʩʪʦʤ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ɿʝʤʣʠ ʠ ʧʦʛʦʣʦʚʴʷ ʞʠʚʦʪʥʳʭ ʥʘʯʥʸʪʩʷ ʧʨʦʮʝʩʩ ʩʥʠʞʝʥʠʷ ʤʘʩʩʳ ɿʝʤʣʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʧʦʩʪʝʧʝʥʥʳʤ ʧʦʪʝʧʣʝʥʠʝʤ ʢʣʠʤʘʪʘ. 

ʆʪʤʝʯʝʥʥʦʝ ʩʪʠʭʠʡʥʦʝ ʯʝʨʝʜʦʚʘʥʠʝ ʛʣʦʙʘʣʴʥʳʭ ʧʦʭʦʣʦʜʘʥʠʡ ʠ ʧʦʪʝʧʣʝʥʠʡ ʢʣʠʤʘʪʘ ʥʘ ɿʝʤʣʝ, ʩʦʛʣʘʩʥʦ 

ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʦʪʤʝʯʝʥʳ ʚ ʧʦʩʣʝʜʥʠʝ 1,6 ʤʠʣʣʠʦʥʘ ʣʝʪ ʠ ʩʚʷʟʘʥʳ ʩ ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ ʥʘ ɿʝʤʣʝ ʨʘʟʚʠʪʦʡ 

ʞʠʚʦʡ ʤʘʪʝʨʠʠ. ʅʘ ʜʨʫʛʠʭ ʧʣʘʥʝʪʘʭ ʩʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ, ʥʝ ʠʤʝʶʱʠʭ ʞʠʚʦʡ ʤʘʪʝʨʠʠ, ʧʨʠʟʥʘʢʦʚ ʯʝʨʝʜʦʚʘʥʠʡ 

ʛʣʦʙʘʣʴʥʳʭ ʧʦʪʝʧʣʝʥʠʡ ʠ ʧʦʭʦʣʦʜʘʥʠʡ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʣʘʥʝʪʘ ɿʝʤʣʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʧʝʨʝʤʝʥʥʫʶ ʤʘʩʩʫ, ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʡ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 

ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʧʨʦʮʝʩʩʘʤʠ ʫʚʝʣʠʯʠʚʘʶʱʠʤʠ ʤʘʩʩʫ ɿʝʤʣʠ ʠ ʧʨʦʮʝʩʩʘʤʠ, ʩʥʠʞʘʶʱʠʤʠ ʤʘʩʩʫ ɿʝʤʣʠ. 

ʂ ʧʨʦʮʝʩʩʘʤ, ʫʚʝʣʠʯʠʚʘʶʱʠʤ ʤʘʩʩʫ ɿʝʤʣʠ, ʦʪʥʦʩʷʪʩʷ ʧʨʦʮʝʩʩʳ ʬʦʪʦʩʠʥʪʝʟʘ ʟʝʣʸʥʳʭ ʨʘʩʪʝʥʠʡ ʠ    

ʬʦʪʦʩʠʥʪʝʟʠʨʫʶʱʠʭ    ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ,  ʘ  ʢ  ʧʨʦʮʝʩʩʘʤ 

ʩʥʠʞʘʶʱʠʤ ʤʘʩʩʫ ɿʝʤʣʠ ʦʪʥʦʩʷʪʩʷ ʧʨʦʮʝʩʩʳ ʦʢʠʩʣʝʥʠʷ ʠ ʩʞʠʛʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʣʶʜʷʤ ʧʨʠʝʤʣʝʤʳʝ ʫʩʣʦʚʠʷ ʞʠʟʥʠ. 

ʆʮʝʥʢʘ ʩʨʝʜʥʝʛʦ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʉʦʣʥʮʝʤ ʠ ʧʣʘʥʝʪʦʡ ɿʝʤʣʷ ʧʦ ʫʨʘʚʥʝʥʠʶ (1) ʩ ʫʯʝʪʦʤ ʠʟʤʝʥʝʥʠʷ ʤʘʩʩʳ ɿʝʤʣʠ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʘʥʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ Ñ 0,5 -10
6
 ʢʤ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʦʙʦʙʱʸʥʥʳʤʠ ʟʘʢʦʥʘʤʠ ʂʝʧʣʝʨʘ, ʥʝʠʟʤʝʥʥʳʤ ʧʝʨʠʦʜʝ ʦʙʨʘʱʝʥʠʷ ɿʝʤʣʠ ʚʦʢʨʫʛ ʉʦʣʥʮʘ.. ʇʨʠ ʫʤʝʥʴʰʝʥʠʠ ʜʘʥʥʦʛʦ 

ʨʘʩʩʪʦʷʥʠʷ ʥʘ ʧʣʘʥʝʪʝ ɿʝʤʣʷ ʙʫʜʝʪ ʠʤʝʪʴ ʤʝʩʪʦ ʧʦʪʝʧʣʝʥʠʝ ʢʣʠʤʘʪʘ, ʘ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʜʘʥʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʙʫʜʝʪ 

ʠʤʝʪʴ ʤʝʩʪʦ ʧʦʭʦʣʦʜʘʥʠʝ ʢʣʠʤʘʪʘ, ʯʪʦ ʥʝʦʜʥʦʢʨʘʪʥʦ ʦʪʤʝʯʘʣʦʩʴ ʚ ʠʩʪʦʨʠʠ ɿʝʤʣʠ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʚʧʝʨʚʳʝ ʦʪʢʨʳʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʯʝʣʦʚʝʢʫ ʨʝʛʫʣʠʨʦʚʘʪʴ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʝʜʝʣʘʭ ʤʘʩʩʫ 

ʧʣʘʥʝʪʳ ɿʝʤʣʷ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʢʣʠʤʘʪ ʥʘ ɿʝʤʣʝ. ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʩʪʘʙʠʣʴʥʦʛʦ ʢʣʠʤʘʪʘ ʥʘ ʧʣʘʥʝʪʝ ɿʝʤʣʷ ʯʝʣʦʚʝʢ 

ʜʦʣʞʝʥ ʠʩʢʫʩʩʪʚʝʥʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʥʘ ɿʝʤʣʝ ʦʧʨʝʜʝʣʸʥʥʦʝ ʨʘʚʥʦʚʝʩʥʦʝ ʩʦʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʨʦʮʝʩʩʘʤʠ 

ʫʚʝʣʠʯʠʚʘʶʱʠʤʠ ʤʘʩʩʫ ɿʝʤʣʠ ʠ ʧʨʦʮʝʩʩʘʤʠ, ʩʥʠʞʘʶʱʠʤʠ ʤʘʩʩʫ ɿʝʤʣʠ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʧʦʪʝʧʣʝʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʣʠʤʘʪʘ ʥʘ ʧʣʘʥʝʪʝ ɿʝʤʣʷ ʷʚʣʷʝʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝ 

ʧʨʦʮʝʩʩʦʚ ʩʥʠʞʘʶʱʠʭ ʤʘʩʩʫ ɿʝʤʣʠ ʥʘʜ ʧʨʦʮʝʩʩʘʤʠ ʫʚʝʣʠʯʠʚʘʶʱʠʤʠ ʤʘʩʩʫ ɿʝʤʣʠ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʫʜʫʱʝʡ 

ʦʨʙʠʪʳ ʧʣʘʥʝʪʳ ɿʝʤʣʷ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʠʟʤʝʥʝʥʠʝ ʤʘʩʩʳ ɿʝʤʣʠ, ʘ, ʫʩʪʘʥʦʚʠʚ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʤʘʩʩʳ 

ɿʝʤʣʠ ʥʘ ʜʣʠʪʝʣʴʥʦʤ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ, ʤʦʞʥʦ ʙʫʜʝʪ ʥʘʫʯʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʥʘ ɿʝʤʣʝ ʠ 

ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʠʥʠʤʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʤʝʨʳ. 

ʆʩʦʙʝʥʥʦ ʠʥʪʝʥʩʠʚʥʦ ʧʦʪʝʧʣʝʥʠʝ ʢʣʠʤʘʪʘ ʥʘ ʧʣʘʥʝʪʝ ɿʝʤʣʷ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ XXI  ʩʪʦʣʝʪʠʷ ʚ ʚʠʜʝ 

ʥʝʙʳʚʘʣʳʭ ʚʳʩʦʢʠʭ ʣʝʪʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʫʨʘʛʘʥʦʚ, ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ, ʦʙʠʣʴʥʳʭ ʦʩʘʜʢʦʚ, 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʠʟʚʝʨʞʝʥʠʡ ʚʫʣʢʘʥʦʚ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʤʘʩʩʦʚʦʡ ʛʠʙʝʣʠ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʧʪʠʮ ʠ ʨʳʙ, ʥʘʠʙʦʣʝʝ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʢ ʨʝʟʢʠʤ ʠʟʤʝʥʝʥʠʷʤ ʧʘʨʘʤʝʪʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʫʩʪʨʘʥʠʪʴ, ʷʚʥʦ ʧʨʦʷʚʣʷʶʱʫʶʩʷ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʜʝʩʪʘʙʠʣʠʟʘʮʠʶ ʢʣʠʤʘʪʘ ʥʘ 

ʧʣʘʥʝʪʝ ɿʝʤʣʷ ʧʫʪʸʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʤʘʩʩʳ ɿʝʤʣʠ. 

ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʪʠʭʠʡʥʳʭ ʛʣʦʙʘʣʴʥʳʭ ʧʦʭʦʣʦʜʘʥʠʡ ʠʣʠ ʧʦʪʝʧʣʝʥʠʡ ʢʣʠʤʘʪʘ ʥʘ ɿʝʤʣʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ: 

ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʫʩʪʦʡʯʠʚʦʡ ʪʝʥʜʝʥʮʠʠ ʧʦʪʝʧʣʝʥʠʷ ʢʣʠʤʘʪʘ ʥʘ ɿʝʤʣʝ ʦʩʫʱʝʩʪʚʣʷʪʴ  ʤʝʨʦʧʨʠʷʪʠʷ,  

ʫʚʝʣʠʯʠʚʘʶʱʠʝ  ʤʘʩʩʫ ɿʝʤʣʠ  ʧʫʪʸʤ  ʚʳʩʘʞʠʚʘʥʠʷ ʦʪ 3 ʜʦ 

10 ʨʘʟʥʳʭ ʚʠʜʦʚ ʜʝʨʝʚʴʝʚ ʥʘ ʢʘʞʜʦʛʦ ʞʠʪʝʣʷ ʧʣʘʥʝʪʳ (ʉʤ. ʈʠʩ.1), ʩʥʠʞʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʩʞʠʛʘʝʤʳʭ ʥʝʬʪʠ, ʫʛʣʷ, 

ʛʘʟʘ, ʪʦʨʬʘ, ʙʠʦʪʦʧʣʠʚʘ ʠ ʜʨʝʚʝʩʠʥʳ, ʠʩʧʦʣʴʟʫʷ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʘʪʦʤʥʫʶ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʦʣʥʝʯʥʫʶ ʵʥʝʨʛʠʠ, 

ʩʥʠʞʘʪʴ ʪʝʤʧ ʨʦʩʪʘ ʥʘʩʝʣʝʥʠʷ ʠ ʢʨʫʧʥʳʭ ʞʠʚʦʪʥʳʭ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʠʱʫ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʞʠʚʦʪʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʜʦʙʠʚʘʷʩʴ ʫʩʪʦʡʯʠʚʦʛʦ ʩʥʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ; 

ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʫʩʪʦʡʯʠʚʦʡ ʪʝʥʜʝʥʮʠʠ ʧʦʭʦʣʦʜʘʥʠʷ ʢʣʠʤʘʪʘ ʥʘ ɿʝʤʣʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʤʝʨʦʧʨʠʷʪʠʷ, ʩʥʠʞʘʶʱʠʝ 

ʤʘʩʩʫ ɿʝʤʣʠ ʧʫʪʸʤ ʚʳʨʫʙʢʠ ʦʪ 3 ʜʦ 10 ʨʘʟʥʳʭ ʚʠʜʦʚ ʜʝʨʝʚʴʝʚ ʥʘ ʢʘʞʜʦʛʦ ʞʠʪʝʣʷ ʧʣʘʥʝʪʳ (ʉʤ. ʈʠʩ.1), ʫʚʝʣʠʯʠʚʘʪʴ 

ʢʦʣʠʯʝʩʪʚʦ ʩʞʠʛʘʝʤʳʭ ʥʝʬʪʠ, ʫʛʣʷ, ʛʘʟʘ, ʪʦʨʬʘ, ʙʠʦʪʦʧʣʠʚʘ ʠ ʜʨʝʚʝʩʠʥʳ, ʫʚʝʣʠʯʠʚʘʪʴ ʪʝʤʧ ʨʦʩʪʘ ʥʘʩʝʣʝʥʠʷ ʠ 

ʢʨʫʧʥʳʭ ʞʠʚʦʪʥʳʭ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʠʱʫ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʜʦʙʠʚʘʷʩʴ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʦʩʪʘ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ. 

ʀʥʪʝʥʩʠʚʥʦ ʧʨʦʷʚʣʷʶʱʝʝʩʷ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʪʝʧʣʝʥʠʝ ʢʣʠʤʘʪʘ ʥʘ ɿʝʤʣʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫ ʟʝʤʣʷʥ ʚ ʟʘʧʘʩʝ 

ʦʩʪʘʣʦʩʴ ʜʦʩʪʘʪʦʯʥʦ ʦʛʨʘʥʠʯʝʥʥʦʝ ʚʨʝʤʷ. ɽʩʣʠ ʯʝʣʦʚʝʯʝʩʪʚʦ ʟʘʚʪʨʘ ʧʨʠʤʝʪ ʨʝʰʝʥʠʝ ʧʨʦʠʟʚʝʩʪʠ ʧʦʩʘʜʢʫ ʦʪ 3 ʜʦ 10 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 11 (42) ǐ ʏʘʩʪʴ 3 ǐ ɼʝʢʘʙʨʴ 

 

18 

 

ʨʘʟʥʳʭ ʚʠʜʦʚ ʜʝʨʝʚʴʝʚ ʥʘ ʢʘʞʜʦʛʦ ʞʠʪʝʣʷ ʧʣʘʥʝʪʳ, ʪʦ ʟʘʤʝʪʥʦʝ ʩʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ 

ʧʨʦʠʟʦʡʜʸʪ ʪʦʣʴʢʦ ʯʝʨʝʟ 25-30 ʣʝʪ, ʧʨʝʦʜʦʣʝʥʠʝ ʢʦʪʦʨʳʭ ʧʦʪʨʝʙʫʝʪ ʦʪ ʟʝʤʣʷʥ ʦʧʨʝʜʝʣʸʥʥʳʭ ʫʩʠʣʠʡ. 

ʇʨʝʜʣʦʞʝʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦʟʚʦʣʷʪ ʠʩʢʣʶʯʠʪʴ ʥʘ ʧʣʘʥʝʪʝ ɿʝʤʣʷ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʝ ʛʣʦʙʘʣʴʥʳʝ ʩʪʠʭʠʡʥʳʝ 

ʧʦʪʝʧʣʝʥʠʷ ʠ ʧʦʭʦʣʦʜʘʥʠʷ ʢʣʠʤʘʪʘ, ʚʳʟʚʘʥʥʳʝ ʥʘʣʠʯʠʝʤ ʞʠʚʦʡ ʤʘʪʝʨʠʠ, ʠ ʫʩʪʨʘʥʠʪʴ ʠʭ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ 

ʧʦʩʣʝʜʩʪʚʠʷ, ʩʜʝʨʞʠʚʘʶʱʠʝ ʥʘ ʜʦʣʛʠʝ ʛʦʜʳ ʧʨʦʛʨʝʩʩ ʚ ʨʘʟʚʠʪʠʠ ʯʝʣʦʚʝʯʝʩʢʦʡ ʮʠʚʠʣʠʟʘʮʠʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʣʦʞʝʥʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʩʪʘʙʠʣʠʟʘʮʠʠ ʢʣʠʤʘʪʘ ʥʘ ʧʣʘʥʝʪʝ ɿʝʤʣʷ ʩ ʘʢʪʠʚʥʳʤ ʫʯʘʩʪʠʝʤ 

ʥʘʩʝʣʝʥʠʷ ʚʩʝʭ ʛʦʩʫʜʘʨʩʪʚ ʧʦʟʚʦʣʠʪ ʩʦʭʨʘʥʠʪʴ ʚʩʶ ʨʘʥʝʝ ʩʦʟʜʘʥʥʫʶ ʯʝʣʦʚʝʯʝʩʪʚʦʤ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʫʶ ʙʘʟʫ, 

ʷʚʣʷʶʱʝʡʩʷ ʦʩʥʦʚʦʡ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʦʛʨʝʩʩʘ ʚ ʨʘʟʚʠʪʠʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. 
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çECOLOGICAL FOOTPRINTè OF TECHNOGENIC SYSTEM OF KAZAKHSTAN - SUSTAINABLE 

DEVELOPMENT INDICATOR  
 Abstract 

Based on the analysis of international experience in evaluation of "ecological footprint" calculations are made in crop 

trail pasture track, fishery footprint, forest footprint, energy footprint and trace infrastructure that enable an adequate 

assessment of human impact on the environment.     

Keywords: assessment, analysis, ecology, footprint, crop-bisch pastes, fish, farm, forest, energy, infrastructure. 

 

ʢʪʫʘʣʴʥʦʩʪʴ. çʕʢʦʣʦʛʠʯʝʩʢʠʡ ʩʣʝʜè - ʤʝʨʘ ʚʦʟʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʥʘ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ 

ʨʘʩʩʯʠʪʘʪʴ ʨʘʟʤʝʨʳ ʧʨʠʣʝʛʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʪʨʝʙʣʷʝʤʳʭ ʥʘʤʠ ʨʝʩʫʨʩʦʚ, 

ʪʦ ʝʩʪʴ  ʫʩʣʦʚʥʦʝ ʧʦʥʷʪʠʝ, ʦʪʨʘʞʘʶʱʝʝ ʧʦʪʨʝʙʣʝʥʠʝ ʯʝʣʦʚʝʯʝʩʪʚʦʤ ʨʝʩʫʨʩʦʚ ʙʠʦʩʬʝʨʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʦʧʨʝʜʝʣʠʪʴ ʫʨʦʚʝʥʴ ʪʝʭʥʦʛʝʥʥʳʭ ʥʘʛʨʫʟʦʢ ʧʨʠʨʦʜʥʦʡ ʚ ʫʩʣʦʚʠʷʭ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ [1-5]. 

 çʕʢʦʣʦʛʠʯʝʩʢʠʡ ʩʣʝʜ (Ecological Footprint)è - ʵʪʦ ʫʩʣʦʚʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʥʘʛʣʷʜʥʦ ʠʣʣʶʩʪʨʠʨʫʶʱʠʡ ʧʦʪʨʝʙʣʝʥʠʝ 

ʯʝʣʦʚʝʯʝʩʪʚʦʤ ʨʝʩʫʨʩʦʚ ɿʝʤʣʠ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʣʦʱʘʜʴ ʚ ʛʝʢʪʘʨʘʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʧʨʦʜʫʢʪʠʚʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʪʨʝʙʣʷʝʤʳʭ ʥʘʤʠ ʨʝʩʫʨʩʦʚ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ [1-5]. 

ɸ 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, çʵʢʦʣʦʛʠʯʝʩʢʠʡ ʩʣʝʜè- ʵʪʦ ʨʝʩʫʨʩʳ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʥʘʰʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʘ 

ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ - ʵʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʵʪʠ ʧʦʪʨʝʙʥʦʩʪʠ 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʄʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʣʝʜʘ ʧʦʜʛʦʪʘʚʣʠʚʘʝʪʩʷ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʝʡ Global Footprint Network, ʢʦʪʦʨʘʷ ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪ ʠ ʢʦʨʨʝʢʪʠʨʫʝʪ ʠʭ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʩʣʝʜ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ:
 

fEfiYiʉʢiʕ ÖÖ= /  ,  ʛʜʝ  
iʢʕ

 - ʵʢʦʣʦʛʠʯʝʩʢʠʡ 

ʩʣʝʜ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ;
 

iʉ  -ʛʦʜʦʚʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʵʣʝʤʝʥʪʘ; iY - ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʝʤʣʠ ʠʣʠ ʚʳʭʦʜ ʢʘʞʜʦʛʦ ʝʝ 

ʵʣʝʤʝʥʪʘ ʧʦ ʥʘʟʥʘʯʝʥʠʶ, ʥʘʧʨʠʤʝʨ, ʧʘʩʪʙʠʱʝ, ʩʝʥʦʢʦʩ ʠ ʜʨʫʛʠʝ; f - ʬʘʢʪʦʨ ʫʨʦʞʘʡʥʦʩʪʠ ( Yield Factor); 

fE - ʵʢʚʠʚʘʣʝʥʪʥʳʡ ʬʘʢʪʦʨ (Equivalenct Factor) [2]. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʩʣʝʜ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʵʣʝʤʝʥʪʘ ʚʳʯʠʩʣʷʝʪʩʷ ʢʘʢ ʛʦʜʦʚʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ 

( iʉ) ʜʝʣʷ  ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʝʤʣʠ     (iY ) ʠ ʵʪʦ ʩʦʦʪʥʦʰʝʥʠʝ, ʫʤʥʦʞʠʚ ʥʘ ʬʘʢʪʦʨ ʫʨʦʞʘʡʥʦʩʪʠ (f ) ʠ ʬʘʢʪʦʨ 

ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ (fE ): ʧʘʭʦʪʥʳʝ ʫʛʦʜʴʷ-2.415, ʤʘʣʦʧʨʠʛʦʜʥʳʝ ʧʘʭʦʪʥʳʝ ʫʛʦʜʴʷ-1.79, ʣʝʩ-1.365, ʧʘʩʪʙʠʱʘ -0.525, 

ʚʥʫʪʨʝʥʥʠʝ ʠ ʤʦʨʩʢʠʝ ʚʦʜʳ-0.360, ʟʘʩʪʨʦʝʥʥʳʝ ʟʝʤʣʠ -2.210 ʠ ʨʳʙʦʚʦʜʯʝʩʢʠʝ ʪʝʨʨʠʪʦʨʠʷ-0.400.   

ʆʙʱʠʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʩʣʝʜ (ʕʉ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʫʤʤʘ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʣʝʜʦʚ ʚʩʝʭ ʚʳʯʠʩʣʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ 
ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʦʧʫʣʷʮʠʠ: 

ä
=

=
n

i
ʢiʕʕʉ

1

. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ çʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʣʝʜʘè ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʯʠʪʘʪʴ ʟʥʘʯʝʥʠʝ ʰʝʩʪʠ ʝʛʦ ʵʣʝʤʝʥʪʦʚ: 

ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʦʛʦ ʩʣʝʜʘ    (Cl); ʧʘʩʪʙʠʱʥʦʛʦ ʩʣʝʜʘ (Gl); ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʩʣʝʜʘ (Fg); ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʩʣʝʜʘ  (F);  ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʣʝʜʘ  (E);  ʩʣʝʜʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ  (I ).  ɼʣʷ ʢʘʞʜʦʛʦ ʠʟ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʭʘʨʘʢʪʝʨʝʥ 
ʝʜʠʥʳʡ ʧʨʠʥʮʠʧ ʨʘʩʯʝʪʘ: ʦʙʲʝʤʳ ʚʥʫʪʨʝʥʥʝʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʧʝʨʝʚʦʜʷʪ ʚ ʵʢʚʠʚʘʣʝʥʪʥʫʶ ʧʣʦʱʘʜʴ ʩʦ ʩʨʝʜʥʝʤʠʨʦʚʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ, ʚʳʨʘʞʝʥʥʫʶ ʚ ʤʛʘ, ʠ ʵʪʘ ʧʣʦʱʘʜʴ ʜʝʣʠʪʩʷ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ. ɿʘʪʝʤ ʰʝʩʪʴ 

ʧʦʢʘʟʘʪʝʣʝʡ ʩʫʤʤʠʨʫʶʪʩʷ, ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ çʵʢʦʣʦʛʠʯʝʩʢʠʡ ʩʣʝʜè ʚ ʨʘʩʯʝʪʝ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ 

ʙʦʣʝʝ ʥʘʛʣʷʜʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʪʘʢ ʢʘʢ ʫʯʠʪʳʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʥʘʩʝʣʝʥʠʷ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʩʫʱʝʩʪʚʣʷʶʱʝʝ 

ʚʥʫʪʨʝʥʥʝʝ ʧʦʪʨʝʙʣʝʥʠʝ.  

ʆʙʲʝʤ ʚʥʫʪʨʝʥʥʝʛʦ ʧʦʪʨʝʙʣʝʥʠʷ  (DC)  ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ:  

2SExmISlDPDC --++= , 

ʛʜʝ DP  - ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʥʫʪʨʠ ʩʪʨʘʥʳ; Sl  - ʟʘʧʘʩʳ ʥʘ ʥʘʯʘʣʦ ʛʦʜʘ;  mI  - ʠʤʧʦʨʪ; Ex- ʵʢʩʧʦʨʪ; 2S  - ʟʘʧʘʩʳ 

ʥʘ ʢʦʥʝʮ ʛʦʜʘ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʙʲʝʤʳ ʚʥʫʪʨʝʥʥʝʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʧʨʠ ʨʘʩʯʝʪʝ çʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʣʝʜʘè ʟʘʨʫʙʝʞʥʳʤʠ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʧʨʦʚʦʜʷʪʩʷ ʧʦ ʫʧʨʦʱʝʥʥʦʡ ʬʦʨʤʫʣʝ ExmIDPDC -+= , ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʢʦʪʦʨʦʤʫ (ʚʧʨʦʯʝʤ, 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʤʫ) ʠʩʢʘʞʝʥʠʶ ʜʘʥʥʳʭ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʈʘʩʪʝʥʠʝʚʦʜʯʝʩʢʠʡ ʩʣʝʜ (Cl)  ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢʘʷ ʧʣʦʱʘʜʴ ʪʝʨʨʠʪʦʨʠʠ 
ʩʦ ʩʨʝʜʥʝʤʠʨʦʚʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʧʨʦʜʫʢʪʦʚ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ. ʆʙʱʘʷ ʬʦʨʤʫʣʘ ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʦʛʦ ʩʣʝʜʘ ʠʤʝʝʪ ʚʠʜ [2]:  

ä
=

=
n

i

d
iPd

iʉCl

1

)/( ,  

ʛʜʝ  n - ʯʠʩʣʦ ʩʪʘʪʝʡ ʚʥʫʪʨʝʥʥʝʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ; 
d
iC  - ʦʙʲʝʤ ʚʥʫʪʨʝʥʥʝʛʦ 

ʧʦʪʨʝʙʣʝʥʠʷ i -ʛʦ ʧʨʦʜʫʢʪʘ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ;  
w
i

P - ʩʨʝʜʥʝʤʠʨʦʚʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ  i  -ʛʦ ʧʨʦʜʫʢʪʘ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ. 

ʈʘʩʪʝʥʠʝʚʦʜʯʝʩʢʠʡ ʩʣʝʜ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ bNClʉl /= , ʛʜʝ bN - ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ. 

ɺ ʩʦʩʪʘʚ ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʦʛʦ ʩʣʝʜʘ ʚʭʦʜʠʪ ʧʣʦʱʘʜʴ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʩʝʡ ʧʦʪʨʝʙʣʷʝʤʦʡ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, ʚʢʣʶʯʘʷ ʟʣʘʢʠ, ʧʣʦʜʳ, ʦʚʦʱʠ, ʢʦʨʥʝʧʣʦʜʳ, ʦʨʝʭʠ, ʯʘʡ, ʢʦʬʝ, 

ʩʘʭʘʨ, ʤʘʨʛʘʨʠʥ, ʤʘʩʣʦ, ʪʘʙʘʢ, ʘ ʪʘʢʞʝ ʢʦʨʤʘ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʜʦʤʘʰʥʝʡ ʧʪʠʮʳ ʠ ʩʚʠʥʝʡ, ʢʦʪʦʨʳʝ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʤʷʩʦ ʠ ʧʦʪʨʝʙʣʷʶʪʩʷ ʯʝʣʦʚʝʢʦʤ. 

ʅʘ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʙʘʣʘʥʩʫ ʨʝʩʫʨʩʦʚ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʘʞʥʝʡʰʠʭ ʚʠʜʦʚ 

ʧʨʦʜʫʢʮʠʠ  ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʪʦʚʘʨʦʚ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ ʦʧʨʝʜʝʣʝʥ 

ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʠʡ ʩʣʝʜ (ʪʘʙʣʠʮʘ1) [6-8]. 
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ʊʘʙʣʠʮʘ 1 ï ʈʘʩʪʝʥʠʝʚʦʜʯʝʩʢʠʡ ʩʣʝʜ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ 

ˉ ʇʨʦʜʫʢʪʳ  

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ 

ɺʥʫʪʨʝʥʥʝʝ 

ʧʦʪʨʝʙʣʝʥʠʝ, ʢʛ 

ʉʨʝʜʥʝʤʠʨʦʚʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, 

ʢʛ/ʤʛʘ 

ʆʙʱʝʨʝʩʧʫʙʣʠʢʘʥʩʢʠ

ʡ ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʠʡ 

ʩʣʝʜ, ʤʛʘ 

1 ʇʰʝʥʠʮʘ 2658795300 3211.45 827911.16 

2 ʈʠʩ 405479200 4418.48 31768.93 

3 ʗʯʤʝʥʴ 3372627100 2964.94 1137502.65 

4 ʂʫʢʫʨʫʟʘ 441152100 5421.68 81368.16 

5 ʈʦʞʴ 82936000 2821.06 23398.88 

6 ʆʚʝʩ 317036000 2438.59 130007.91 

7 ɻʨʝʯʠʭʘ 108304800 971.74 111454.50 

8 ʂʘʨʪʦʬʝʣʴ 696798531 19386.73 35942.04 

9 ɿʝʨʥʦʙʦʙʦʚʳʝ 23454000 936.21 25052.10 

11 ʆʚʦʱʠ 1231550892 15330.81 83331.76 

12 ʉʦʷ 50026176 2459.27 20341.90 

13 ʊʘʙʘʢ 27484300 1797.18 15293.02 

14 ʌʨʫʢʪʳ 252792025 7886.45 32054.00 

15 ʉʘʭʘʨ 612116500 49735.51 12307.43 

16 ʍʣʦʧʦʢ 110915100 2179.54 50889.22 

17 ʈʘʩʪʠʪʝʣʴʥʦʝ ʤʘʩʣʦ 402202000 1379.40 231577.49 

18 ʂʦʨʤʦʚʳʝ ʪʨʘʚʳ 1371500000 14877.72 92184.8 

19 ʏʘʡ 46371500 1443.86 32116.34 

20 ʂʦʬʝ 9298300 825.44 11264.66 

21 ʇʨʦʩʦ 48139000 971.74 43538.97 

ʆʙʱʠʡ ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʠʡ ʩʣʝʜ ä
=

=
n

i

d
i

d
i

d PCCl

1

/ = 3029305.92   ʤʛʘ                   

ʈʘʩʪʝʥʠʝʚʦʜʯʝʩʢʠʡ ʩʣʝʜ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ  i
d NCl /  = 0.182 ʤʛʘ/ʯʝʣ                            

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1, ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʠʡ ʩʣʝʜ ʥʘʩʝʣʝʥʠʡ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʦʧʨʝʜʝʣʝʥ, ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ ʢʦʨʟʠʥʳ, ʚ ʢʦʪʦʨʳʝ ʚʭʦʜʷʪ 21 ʧʨʦʜʫʢʪʦʚ  ʠ ʦʙʱʠʡ  ʦʙʲʝʤ ʠʭ ʩʦʩʪʘʚʣʷʝʪ 3029305.92   ʤʛʘ ʠ ʥʘ ʜʫʰʫ 

ʥʘʩʝʣʝʥʠʷ  i
d NCl /  = 0.182 ʤʛʘ/ʯʝʣ.       

ʇʘʩʪʙʠʱʥʳʡ ʩʣʝʜ (Gl) ʧʦʢʘʟʳʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʛʝʢʪʘʨʦʚ ʧʘʩʪʙʠʱ ʩʦ ʩʨʝʜʥʝʤʠʨʦʚʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ, 

ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. ʆʙʱʘʷ ʬʦʨʤʫʣʘ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʩʪʙʠʱʥʦʛʦ ʩʣʝʜʘ ʠʤʝʝʪ ʚʠʜ [2]: 
ä
=

=
n

i

w
iPd

iGGl

1

)/(  , ʛʜʝ  n  - ʯʠʩʣʦ ʩʪʘʪʝʡ ʚʥʫʪʨʝʥʥʝʛʦ ʧʦʪʨʝʙʣʝʥʠʷ 

ʧʨʦʜʫʢʪʦʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ; d
i

G  - ʦʙʲʝʤ ʚʥʫʪʨʝʥʥʝʛʦ ʧʦʪʨʝʙʣʝʥʠʷ i -ʛʦ ʧʨʦʜʫʢʪʘ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ; 
w
i

P  - 

ʩʨʝʜʥʝʤʠʨʦʚʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴi  -ʛʦ ʧʨʦʜʫʢʪʘ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. 

ʇʘʩʪʙʠʱʥʳʡ ʠʣʠ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʡ ʩʣʝʜ - ʧʣʦʱʘʜʴ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʚʳʧʘʩʘ ʠ ʩʦʜʝʨʞʘʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʧʨʦʜʫʢʮʠʷ ʢʦʪʦʨʳʭ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʦʪʨʝʙʣʷʝʪʩʷ ʯʝʣʦʚʝʢʦʤ, ʪʦ ʝʩʪʴ ʠʤʝʝʪʩʷ ʚ ʚʠʜʫ 

ʤʷʩʥʘʷ ʠ ʤʦʣʦʯʥʘʷ ʧʨʦʜʫʢʮʠʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʦʚʝʮ, ʢʦʟ. 

ʈʘʩʯʝʪ ʧʘʩʪʙʠʱʥʦʛʦ ʩʣʝʜʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 ï  ʇʘʩʪʙʠʱʥʳʡ ʩʣʝʜ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ 

ˉ ʇʨʦʜʫʢʪʳ  

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ 

ɺʥʫʪʨʝʥʥʝʝ 

ʧʦʪʨʝʙʣʝʥʠʝ, ʢʛ 

ʉʨʝʜʥʝʤʠʨʦʚʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, 

ʢʛ/ʤʛʘ 

ʆʙʱʝʨʝʩʧʫʙʣʠʢʘʥʩʢ

ʠʡ 

ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʠʡ 

ʩʣʝʜ, ʤʛʘ 

1 2 3 4 5 

1 ɻʦʚʷʜʠʥʘ 245128262.4 1100.0 222843.9 

2 ʉʚʠʥʠʥʘ 68369107.2 858.0 73684.3 

3 ɹʘʨʘʥʠʥʘ 85602508.8 821.7 104177.3 

4 ʄʷʩʦ ʧʪʠʮʳ 150078528.0 508.2 295313.9 

5 ɼʨʫʛʠʝ ʚʠʜʳ ʤʷʩʘ 110027587.2 821.7 133938.9 

5 ʐʝʨʩʪʴ 9232000 16.665 553975.4 

6 ʂʦʞʘ 13530600 16.665 811917.2 

7 ʄʦʣʦʢʦ 529870500 24107.6 21979.4 

8 ʗʡʮʘ, ʰʪ 2014387354 262.57 511454.1 

9 ʄʘʩʣʦ ʞʠʚʦʪʥʦʝ 63366489.6 1379.4 45937.7 

 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 11 (42) ǐ ʏʘʩʪʴ 3 ǐ ɼʝʢʘʙʨʴ 

 

21 

 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2 

1 2 3 4 5 

10 ʉʤʝʪʘʥʘ ʠ ʩʣʠʚʢʠ 60031411.2 24107.6 2490.1 

ʆʙʱʠʡ ʧʘʩʪʙʠʱʥʳʡ ʩʣʝʜ  ä
=

=
n

i

d
i

d
i

d PGGl

1

/  =  26437733   ʤʛʘ                   

ʇʘʩʪʙʠʱʥʳʡ ʩʣʝʜ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ  i
d NGl /  = 0.159 ʤʛʘ/ʯʝʣ                            

 

ʈʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʩʣʝʜ  ( Fg) ʦʧʨʝʜʝʣʷʝʪ ʧʣʦʱʘʜʴ ʘʢʚʘʪʦʨʠʡ, ʦʙʣʘʜʘʶʱʠʭ ʩʨʝʜʥʝʤʠʨʦʚʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ, 
ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʳʙʳ ʠ ʤʦʨʝʧʨʦʜʫʢʪʦʚ ʚ ʦʙʲʝʤʘʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʥʫʪʨʝʥʥʝʤʫ ʧʦʪʨʝʙʣʝʥʠʶ 

ʩʪʨʘʥʳ. ʆʪʩʶʜʘ ʦʙʱʠʡ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʩʣʝʜ ʩʦʩʪʘʚʣʷʝʪ [2]: 

d
f

PdFFg /=  , 

ʛʜʝ dF  - ʦʙʲʝʤ ʚʥʫʪʨʝʥʥʝʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʨʳʙʳ ʠ ʨʳʙʦʧʨʦʜʫʢʪʦʚ;  w
f

P  - ʩʨʝʜʥʝʤʠʨʦʚʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʳʙʳ 

ʠ ʨʳʙʦʧʨʦʜʫʢʪʦʚ, ʘ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʩʣʝʜ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ   bNgFgF /= .  

ʈʘʩʯʝʪ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʩʣʝʜʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ 3. 

 

ʊʘʙʣʠʮʘ 3 ï ʈʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʩʣʝʜ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ 

ˉ ʇʨʦʜʫʢʪʳ  

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ 

ɺʥʫʪʨʝʥʥʝʝ 

ʧʦʪʨʝʙʣʝʥʠʝ, ʢʛ 

ʉʨʝʜʥʝʤʠʨʦʚʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, 

ʢʛ/ʤʛʘ 

ʆʙʱʝʨʝʩʧʫʙʣʠʢʘʥʩʢ

ʠʡ 

ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʠʡ 

ʩʣʝʜ, ʤʛʘ 

1 ʈʳʙʳ ʠ ʤʦʨʝʧʨʦʜʫʢʪʳ 151746067.2 83.77 1311460.8 

ʆʙʱʠʡ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʩʣʝʜ ä
=

=
n

i

d
i

d
i

d PFgFg

1

/  =  1311460.8   ʤʛʘ                   

ʈʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʩʣʝʜ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ  i
d NFg /  = 0.079 ʤʛʘ/ʯʝʣ                            

 

ʃʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʩʣʝʜ  ( F) ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢʘʷ ʧʣʦʱʘʜʴ ʣʝʩʦʚ ʩʦ ʩʨʝʜʥʝʤʠʨʦʚʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ 

ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʆʙʱʘʷ ʬʦʨʤʫʣʘ ʜʣʷ ʨʘʩʯʝʪʘ 

ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʩʣʝʜʘ ʠʤʝʝʪ ʚʠʜ [111]: 

ä
=

=
n

i

w
i

d
i

d PFF

1

)/( , 

ʛʜʝ  n  - ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʫʢʪʦʚ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ; dF  - ʚʥʫʪʨʝʥʥʝʝ ʧʦʪʨʝʙʣʝʥʠʝ   i  - ʛʦ ʧʨʦʜʫʢʪʘ ʣʝʩʥʦʛʦ.  

ʃʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʩʣʝʜ  ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷbNFF /=  .   

ʈʘʩʯʝʪ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʩʣʝʜʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ 4. 

 

ʊʘʙʣʠʮʘ 4 ï ʃʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʩʣʝʜ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ 

ˉ ʇʨʦʜʫʢʪʳ  

ʣʝʩʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ 

ɺʥʫʪʨʝʥʥʝʝ 

ʧʦʪʨʝʙʣʝʥʠʝ, ʤ
3
 

ʉʨʝʜʥʝʤʠʨʦʚʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʤ
3
/ʤʛʘ 

ʆʙʱʝʨʝʩʧʫʙʣʠʢʘʥʩʢʠʡ 

ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʠʡ 

ʩʣʝʜ, ʤʛʘ 

1 ʃʝʩʦʤʘʪʝʨʠʘʣʳ 1681700 5.6644 236910.3 

2 ɼɺʇ 24212100 4274433.3 

ʃʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʩʣʝʜ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ä
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d
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d
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d PFF

1

/  =  4511343.6   ʤʛʘ                   

ʃʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʩʣʝʜ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ i
d NF /  = 0.271ʤʛʘ/ʯʝʣ                            

 

ʕʥʝʨʛʝʪʠʯʝʩʢʠʡ ʩʣʝʜ  (E)  ʤʦʞʝʪ ʨʘʩʩʯʠʪʳʚʘʪʴʩʷ ʧʦ ʜʚʫʤ ʤʝʪʦʜʠʢʘʤ. ʇʝʨʚʘʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʫʯʝʪ ʩʪʨʫʢʪʫʨʳ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ. ʉʦʛʣʘʩʥʦ ʚʪʦʨʦʡ ʤʝʪʦʜʠʢʝ ʚʩʷ ʧʦʪʨʝʙʣʷʝʤʘʷ ʚ ʩʪʨʘʥʝ ʵʥʝʨʛʠʷ ʧʝʨʝʚʦʜʠʪʩʷ ʚ ʦʙʲʝʤ 

ʜʨʝʚʝʩʠʥʳ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʘʢʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʵʥʝʨʛʠʠ. ɿʘʪʝʤ ʵʪʦʪ ʦʙʲʝʤ ʜʨʝʚʝʩʠʥʳ ʜʝʣʠʪʩʷ ʥʘ 

ʩʨʝʜʥʝʤʠʨʦʚʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʣʝʩʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʝ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʩʣʝʜ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢʘʷ 

ʧʣʦʱʘʜʴ ʣʝʩʘ ʩʦ ʩʨʝʜʥʝʤʠʨʦʚʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʧʦʥʘʜʦʙʠʣʘʩʴ ʙʳ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʥʝʨʛʠʠ, ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʩʪʨʘʥʳ, ʝʩʣʠ ʙʳ ʚ ʢʘʯʝʩʪʚʝ ʵʥʝʨʛʦʥʦʩʠʪʝʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʦʣʴʢʦ ʜʨʦʚʘ. 

ʇʦʩʢʦʣʴʢʫ ʜʘʥʥʳʝ ʦ ʩʪʨʫʢʪʫʨʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ ʚ ʄʠʥʠʩʪʝʨʩʪʚʝ ʩʪʘʪʠʩʪʠʢʠ ʠ ʘʥʘʣʠʟʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 11 (42) ǐ ʏʘʩʪʴ 3 ǐ ɼʝʢʘʙʨʴ 

 

22 

 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʢ ʜʘʥʥʳʝ ʚʥʫʪʨʝʥʥʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʙʳʣʘ ʠʟʙʨʘʥʘ ʚʪʦʨʘʷ ʤʝʪʦʜʠʢʘ. ʉʧʝʮʠʘʣʠʩʪʳ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʧʨʠ 

ʨʘʩʯʝʪʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʣʝʜʘ ʧʦ ʦʙʝʠʤ ʤʝʪʦʜʠʢʘʤ ʧʦʢʘʟʘʪʝʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ [2]. 

ɺʥʫʪʨʝʥʥʝʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʩʦʩʪʘʚʣʷʝʪ 975.2ʭ10
12

 ʢʢʘʣ, ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ ʜʝʨʝʚʘ - 

2150 ʢʢʘʣ/ʢʛ, ʪʦʛʜʘ ʤʘʩʩʘ ʜʨʦʚ, ʢʦʪʦʨʘʷ ʧʦʥʘʜʦʙʠʣʘʩʴ ʙʳ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ ʚ ʵʥʝʨʛʠʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʵʥʝʨʛʦʥʦʩʠʪʝʣʷ ʪʦʣʴʢʦ ʜʨʦʚ, ʪʦ ʝʩʪʴ 975.2ʭ10
12

 ʢʢʘʣ/ 2150 ʢʢʘʣ/ʢʛ = 

453 581 395 348 ʢʛ. ʉʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʜʝʨʝʚʘ ʩʦʩʪʘʚʣʷʝʪ 520 ʢʛ/ʤ
3
, ʪʦʛʜʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʦʙʲʝʤ ʜʨʝʚʝʩʠʥʳ ʨʘʚʝʥ: 

im r/  = 453 581 395 348 ʢʛ/  520 ʢʛ/ʤ
3
=  372 271 914,13 ʤ

3
. ʇʨʠ ʩʨʝʜʥʝʤʠʨʦʚʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʣʝʩʘ, ʨʘʚʥʦʡ 4.046 

ʤ
3
/ʤʛʘ, ʪʘʢʦʡ ʦʙʲʝʤ ʧʦʪʨʝʙʣʝʥʠʷ ʜʨʝʚʝʩʠʥʳ ʵʢʚʠʚʘʣʝʥʪʝʥ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤʫ ʩʣʝʜʫ, ʨʘʚʥʦʤʫ - gm i Ör/ = 372 271 

914,13 ʤ
3
/4.046 ʤ

3
/ʤʛʘ = 92 009 865.8 ʤʛʘ. ʕʥʝʨʛʝʪʠʯʝʩʢʠʡ ʩʣʝʜ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʩʦʩʪʘʚʣʷʝʪ 

ii Ngm ÖÖr/  = 92 009 865.8 ʤʛʘ/16675392 = 5.52 ʤʛʘ/ʯʝʣ.  

ʉʣʝʜ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ( I  ) ʚʩʝʛʜʘ ʨʘʚʝʥ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʝʤʢʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ, ʟʘʥʷʪʦʡ ʧʦʜ ʦʙʲʝʢʪʳ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʪʦ ʝʩʪʴ ʞʠʣʴʷ, ʪʨʘʥʩʧʦʨʪʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ [8].  

ʅʘ ʜʦʣʶ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʧʨʠʭʦʜʠʪʩʷ 20.0 ʤʣʥ.ʛʘ - 7.4%, ʟʝʤʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ,  ʪʨʘʥʩʧʦʨʪʘ, ʩʚʷʟʠ, ʦʙʦʨʦʥʳ 

ʠ ʠʥʦʛʦ ʥʝʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʟʘʥʠʤʘʶʪ 11.7342 ʤʣʥ.ʛʘ - 4.1%. ʇʨʠ ʵʪʦʤ, ʩʣʝʜ  ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ: 

I = 31734200ʭ2.415ʭ0.7875= 63352498.2 ʤʛʘ. ʉʣʝʜ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ 
ʩʦʩʪʘʚʣʷʝʪ I  = 63352498.2 ʤʛʘ/16675392 = 3.52 ʤʛʘ/ʯʝʣ. 

 çʕʢʦʣʦʛʠʯʝʩʢʠʡ ʩʣʝʜè ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ:  

IEFgFGlClEF +++++= = =  0.182+0.159+0.079+ 0.271+5.52+3.52 = 9.731 ʤʛʘ/ʯʝʣ. 

ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ (ʪʘʙʣʠʮʳ 1 - 5) ʧʦʩʪʨʦʝʥʳ ʛʠʩʪʦʛʨʘʤʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʣʝʜʘ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ (ʨʠʩʫʥʦʢ 1) [5], ʛʜʝ  ʦʙʱʠʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʩʣʝʜ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ 

ʩʦʩʪʘʚʣʷʝʪ 9.731 ʤʛʘ/ʯʝʣ. 

 

 
ʈʠʩ. 1 ï ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʩʣʝʜ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ 

          

ɺʳʚʦʜʳ. ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʩʣʝʜ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʠʥʜʠʢʘʪʦʨ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʪʘʢ ʢʘʢ çʫʩʪʦʡʯʠʚʦʝ 

ʨʘʟʚʠʪʠʝè ʧʨʝʜʧʦʣʘʛʘʝʪ ʪʘʢʦʡ ʧʦʜʭʦʜ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʥʳʥʝʰʥʝʤʫ ʧʦʢʦʣʝʥʠʶ ʦʙʝʩʧʝʯʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʫʨʦʚʝʥʴ ʞʠʟʥʠ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʟʘʱʠʪʠʪʴ ʢʣʶʯʝʚʳʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʧʣʘʥʝʪʳ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʜʣʷ ʚʳʞʠʚʘʥʠʷ ʯʝʣʦʚʝʢʘ ʠ ʜʦʩʪʦʡʥʦʡ ʞʠʟʥʠ ʙʫʜʫʱʠʭ 

ʧʦʢʦʣʝʥʠʡ [5].   
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ʄʫʩʪʘʬʘʝʚ ʂ.ɾ. 
ʂʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ,  

ʊʆʆ çʅʊʆ ɻʠʜʨʦʪʝʭʥʠʢʘ ʠ ʤʝʣʠʦʨʘʮʠʷè, ʛ.ʊʘʨʘʟ, ʂʘʟʘʭʩʪʘʥ 

ʕʂʆʃʆɻʀʏɽʉʂɸʗ ɽʄʂʆʉʊʔ ɺʆɼʆʍʆɿʗʁʉʊɺɽʅʅʓʍ ɹɸʉʉɽʁʅʆɺ ʂɸɿɸʍʉʊɸʅɸ 

ɸʥʥʦʪʘʮʠʷ 
ɼʣʷ  ʨʘʩʯʝʪʘ ʠʥʜʝʢʩʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʝʤʢʦʩʪʠ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʙʘʩʩʝʡʥʦʚ ʂʘʟʘʭʩʪʘʥʘ ʦʩʫʱʝʩʪʚʣʝʥ ʚʳʙʦʨ 

ʩʠʩʪʝʤʳ ʠʥʪʝʛʨʘʣʴʥʳʭ ʢʨʠʪʝʨʠʝʚ  ʠ ʥʘ ʦʩʥʦʚʝ ʠʭ ʦʧʨʝʜʝʣʝʥʘ  ʩʪʝʧʝʥʴ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʧʨʠʨʦʜʥʦʡ ʩʠʩʪʝʤʳ 

ʨʝʛʠʦʥʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʣʦʛʠʷ, ʝʤʢʦʩʪʴ, ʦʮʝʥʢʘ, ʙʘʩʩʝʡʥ, ʤʝʪʦʜ, ʤʝʪʦʜʦʣʦʛʠʷ, ʢʨʠʪʝʨʠʡ, ʩʠʩʪʝʤʘ, ʧʨʠʨʦʜʘ. 
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ECOLOGICAL CAPACITY OF RIVER BASINS OF KAZAKHSTAN  

Abstract 
To calculate the index of ecological capacity of water basins of Kazakhstan implemented integrated system selection 

criteria and determined on the basis of their degree of anthropogenic load of the natural systems of the region. 

Keywords: ecology, capacity assessment, pool technique, methodology, criteria, system, nature. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʫʪʝʡ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʜʦʣʞʥ r

ʩʪʘʪʴ ʚʦʜʦʩʙʝʨʝʞʝʥʠʝ, ʩʥʠʞʝʥʠʝ ʚʦʜʦʝʤʢʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʳʩʦʢʘʷ ʚʦʜʦʝʤʢʦʩʪʴ ʵʢʦʥʦʤʠʢʠ 

ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʷʜʘ ʨʝʛʠʦʥʘʣʴʥʳʭ  ʧʨʦʙʣʝʤ, ʚ ʩʚʷʟʠ ʩ ʠʩʪʦʱʝʥʠʝʤ ʠ ʥʝʢʦʪʦʨʦʛʦ ʟʘʛʨʷʟʥʝʥʠ̫ 

ʧʨʠʨʦʜʥʳʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʥʠʟʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʁʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ ʩʪʨʘʥʳ.  

ɺ ʢʘʯʝʩʪʚʝ ʧʦʢʘʟʘʪʝʣʷ ʚʦʜʦʝʤʢʦʩʪʠ ʵʢʦʥʦʤʠʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʝʤʢʦʩʪʴ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ (ɽɺʆ), ʪʦ ʝʩʪʴ  ʧʦʢʘʟʘʪʝʣʴ 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʫʨʦʚʝʥʴ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʛʦʨʦʜʦʚ ʠ ʥʘʩʝʣʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʳ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʚ ʜʘʥʥʦʤ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʙʘʩʩʝʡʥʝ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʙʝʟ ʥʘʨʫʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ [1]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ  ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʝʤʢʦʩʪʴ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʙʘʩʩʝʡʥʦʚ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʝʥʴ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʙʝʟ ʥʘʨʫʰʝʥʠʷ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. 

ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʚʦʩʝʤʴ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʙʘʩʩʝʡʥʦʚ: ɸʨʘʣʦ-ʉʳʨʜʘʨʠʥʩʢʠʡ, ɹʘʣʭʘʰ-ɸʣʘʢʦʣʴʩʢʠʡ, ɽʨʪʠʩʩʢʠʡ, ɾʘʡʳʢ-ʂʘʩʧʠʡʩʢʠʡ, 

ɽʩʠʣʴʩʢʠʡ, ʅʫʨʘ-ʉʘʨʳʩʫʩʢʠʡ, ʐʫ-ʊʘʣʘʩʩʢʠʡ ʠ ʊʦʙʦʣ-ʊʫʨʛʘʡʩʢʠʡ. 

ɺʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʙʘʣʘʥʩʳ ʨʝʯʥʳʭ ʙʘʩʩʝʡʥʦʚ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʧʨʠʭʦʜʥʫʶ ʯʘʩʪʴ, ʩʢʣʘʜʳʚʘʶʱʫʶʩʷ ʠʟ 

ʧʦʩʪʫʧʣʝʥʠʷ ʦʙʲʝʤʦʚ ʚʦʜʳ ʩ ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʟʘʭʩʪʘʥʘ, ʨʘʩʭʦʜʥʫʶ 

ʯʘʩʪʴ - ʧʦʪʝʨʠ ʥʘ ʠʩʧʘʨʝʥʠʝ ʠ ʬʠʣʴʪʨʘʮʠʶ, ʩʘʥʠʪʘʨʥʳʝ ʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʧʦʧʫʩʢʠ, ʘ ʪʘʢʞʝ ʦʮʝʥʠʪʴ ʨʘʩʧʦʣʘʛʘʝʤʳʝ 

ʜʣʷ ʥʫʞʜʳ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʙʘʩʩʝʡʥʘ (ʪʘʙʣʠʮʘ 1). 

 

 

 

 

 

 

 

 

 

 

 

 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 11 (42) ǐ ʏʘʩʪʴ 3 ǐ ɼʝʢʘʙʨʴ 

 

24 

 

ʊʘʙʣʠʮʘ 1 ï ɺʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʙʘʣʘʥʩ ʨʝʯʥʳʭ ʙʘʩʩʝʡʥʦʚ ʂʘʟʘʭʩʪʘʥʘ (ʢʤ
3
) 1] 

ɺʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʝ 

ʙʘʩʩʝʡʥʳ 

ɺʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʙʘʣʘʥʩ ʈʘʩʧʦ-

ʣʘʛʘʝ-

ʤʳʝ ʨʝ- 

ʩʫʨʩʳ 

ʧʨʠʭʦʜʥʘʷ ʯʘʩʪʴ  ʨʘʩʭʦʜʥʘʷ ʯʘʩʪʴ 

ʧʦʩʪʫʧʣʝʥʠʝ ʩ 

ʩʦʧʨʝʜʝʣʴʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ 

ʬʦʨʤʠʨʫʝʪʩʷ 

ʚ ʧʨʝʜʝʣʘʭ 

ʙʘʩʩʝʡʥʘ 

ʧʦʪʝʨʠ ʥʘ 

ʠʩʧʘʨʝʥʠʝ ʠ 

ʬʠʣʴʪʨʘʮʠʠ 

ʩʘʥʠʪʘʨʥʳʝ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʧʦʧʫʩʢʠ 

1 2 3 4 5 6 

ɸʨʘʣʦ-ʉʳʨʜʘʨʴʠʥʩʢʠʡ 14.60 2.30 2.80 3.10 12.00 

ɹʘʣʭʘʰ-ɸʣʘʢʦʣʴʩʢʠʡ 11.40 16.40 2.30 19.90 8.60 

ɽʨʪʠʩʩʢʠʡ 9.80 26.0 6.80 13.10 15.90 

ɾʘʡʳʢ-ʂʘʩʧʠʡʩʢʠʡ 2.50 4.90 2.50 17.90 5.90 

ɽʩʠʣʴʩʢʠʡ - 2.20 0.50 0.80 0.90 

ʅʫʨʘ-ʉʘʨʳʩʫʩʢʠʡ 0.82 1.74 0.37 1.02 1.16 

ʐʫ-ʊʘʣʘʩʩʢʠʡ 3.10 1.00 0.10 0.30 3.70 

ʊʦʙʦʣ-ʊʫʨʛʘʡʩʢʠʡ 0.056 1.53 0.26 0.63 0.70 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ 42.276 57.87 15.63 58.75 46.86 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 19, 42.276 ʢʤ
3
 ʚʦʜʳ ʧʦʩʪʫʧʘʶʪ ʩ ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ 57.87 ʢʤ

3
 ʚʦʜʳ ʬʦʨʤʠʨʫʶʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʙʘʩʩʝʡʥʘ, ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʂʘʟʘʭʩʪʘʥʘ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ 

ʛʦʩʫʜʘʨʩʪʚʘʤʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʝʤʢʦʩʪʠ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʥʮʠʧʳ ʪʝʦʨʠʠ ʩʠʩʪʝʤ, ʪʦ ʝʩʪʴ ʠʭ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʣʦʞʥʫʶ ʩʠʩʪʝʤʫ, ʚʢʣʶʯʘʶʱʫʶ ʚ 

ʩʝʙʷ ʯʝʪʳʨʝ ʧʦʜʩʠʩʪʝʤʳ - ʦʙʱʝʩʪʚʦ, ʵʢʦʥʦʤʠʢʫ, ʵʢʦʣʦʛʠʶ ʠ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ. ʅʘ ʦʩʥʦʚʝ ʩʠʥʪʝʟʘ ʩʪʘʪʠʩʪʠʢʠ ʠ 

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʦʧʨʝʜʝʣʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʦʮʝʥʢʠ ʝʤʢʦʩʪʠ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʠʭ ʧʦʜʩʠʩʪʝʤ (ʪʘʙʣʠʮʘ 2), ʪʦ ʝʩʪʴ 

ʜʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʘʨʘʤʝʪʨʳ ʠʣʠ ʠʥʜʠʢʘʪʦʨʳ ʦʮʝʥʢʠ ʠʟʤʝʥʝʥʠʡ ʩʚʦʡʩʪʚʘ ʧʨʠʨʦʜʥʦʡ ʩʠʩʪʝʤʳ  [2], ʧʘʨʘʤʝʪʨʳ 

ʦʮʝʥʢʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚ ʙʘʩʩʝʡʥʝ [3-7] ʠ ʩʠʩʪʝʤʘ ʧʦʢʘʟʘʪʝʣʝʡ ʝʤʢʦʩʪʠ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ [8].   

 

ʊʘʙʣʠʮʘ 2 ï ʉʠʩʪʝʤʘ ʧʦʢʘʟʘʪʝʣʝʡ ʝʤʢʦʩʪʠ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ [9] 

ɻʨʫʧʧʘ  

ʧʦʢʘʟʘʪʝʣʝʡ 

ʇʦʢʘʟʘʪʝʣʠ ʆʧʠʩʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ 

1 2 3 

ʇʦʢʘʟʘʪʝʣʠ 

ʩʠʩʪʝʤʳ 

ʚʦʜʥʳʭ  

ʨʝʩʫʨʩʦʚ 

ʇʣʦʱʘʜʴ (F ) (10
4
 ʛʘ) ɼʘʥʥʳʝ ʠʟʤʝʨʝʥʠʷ 

ʂʦʣʠʯʝʩʪʚʦ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘ 

ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ  

( FpWpW /= ), (10
4
 ʤ

3
ʛʘ

-1
) 

pW - ʩʨʝʜʥʝʝ ʤʥʦʛʦʣʝʪʥʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʙʘʩʩʝʡʥʝ; F - ʧʣʦʱʘʜʴ. 

 ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ                

( )/( WɻpWnWnW -= , (%) 

nW - ʩʨʝʜʥʝʝ ʤʥʦʛʦʣʝʪʥʝʝ ʧʦʪʨʝʙʣʝʥʠʝ ʚʦʜʳ ʚ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʙʘʩʩʝʡʥʝ; ʵW - ʧʦʪʨʝʙʣʝʥʠʝ 

ʚʦʜʳ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʮʝʣʷʭ.  

ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʢʘʯʝʩʪʚʘ 

ʚʦʜʳ 100)/( pWʨʵWpʵW = , (%) 

ʥʵWWɻpʵW -= - ʦʙʱʠʡ ʦʙʲʝʤ ʚʦʜʳ, 

ʦʪʚʝʯʘʶʱʠʡ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ; ʥʵW - 

ʦʙʲʝʤ ʚʦʜʳ, ʥʝ ʦʪʚʝʯʘʶʱʠʡ ʵʢʦʣʦʛʠʯʝʩʢʠʤ 

ʪʨʝʙʦʚʘʥʠʷʤ.  

ʆʙʱʠʡ ʦʙʲʝʤ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ  (

Wɺɺ) (10
8
ʤ

3
) 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ 

ɻʦʜʦʚʳʝ ʦʩʘʜʢʠ (ʩWʆ ) (10
8
ʤ

3
) ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ 

ʄʦʜʫʣʠ ʚʦʜʦʩʥʘʙʞʝʥʠʷ                          

( FnWfW /= ),   (10
4
 ʤ

3
ʛʘ

-1
)  

 

ʄʦʜʫʣʠ ʧʦʩʪʫʧʣʝʥʠʷ ʚʦʜʳ              (

FnoWnoW /= ) (10
4
 ʤ

3
ʛʘ

-1
) 

noW  - ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʪʫʧʣʝʥʠʷ ʚʦʜʳ. 

ʇʦʢʘʟʘʪʝʣʠ  

ʩʦʮʠʘʣʴʥʦʡ 

ʩʠʩʪʝʤʳ 

ʇʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ  

( FNN /= ) (ʯʝʣ/ʛʘ
-1
) 

N - ʦʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʯʝʣ. 

ɽʩʪʝʩʪʚʝʥʥʳʡ ʧʨʠʨʦʩʪ ʥʘʩʝʣʝʥʠʷ ʧʦ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʙʘʩʩʝʡʥʘʤ (%ʦ) 

ʆʪʥʦʰʝʥʠʝ ʯʠʩʪʦʛʦ ʛʦʜʦʚʦʛʦ ʧʨʠʨʦʩʪʘ ʥʘʩʝʣʝʥʠʷ 

ʢ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ 
 

 

 

 

 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 11 (42) ǐ ʏʘʩʪʴ 3 ǐ ɼʝʢʘʙʨʴ 

 

25 

 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣ. 2 

1 2 3 

 ɼʦʩʪʠʞʝʥʠʝ ʥʦʨʤʘʪʠʚʥʦʡ ʩʪʘʚʢʠ 

ʦʯʠʱʝʥʥʳʭ ʙʳʪʦʚʳʭ ʩʪʦʯʥʳʭ ʚʦʜ          

( 100)/( ʙʩWʦʙʩWʙʩW = ), (%) 

ʦʙʩW -ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʯʠʱʝʥʥʳʭ ʙʳʪʦʚʳʭ 

ʩʪʦʯʥʳʭ ʚʦʜ; ʙʩW - ʦʙʝɦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʙʨʦʩʘ 

ʙʳʪʦʚʳʭ ʩʪʦʯʥʳʭ ʚʦʜ. 

ʅʘʛʨʫʟʢʘ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ (ʚʦʜʦʪʦʢʘ) 

ʟʘʛʨʷʟʥʝʥʥʳʤʠ ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠ  

( WbqbK /= ) 

bʂ - ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʛʨʫʟʢʠ;
 bq  -ʩʫʤʤʘʨʥʳʡ 

ʦʙʲʝʤ ʟʘʛʨʷʟʥʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ, ʚ ʚʦʜʦʪʦʢʝ, 

ʪʳʩ.ʤ
3
/ʛʦʜ;

 
W  -ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʩʪʦʢ ʨʝʢʠ, ʪʳʩ. 

ʤ
3
/ʛʦʜ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʥʘʛʨʫʟʢʠ 

ʟʘʛʨʷʟʥʝʥʥʳʤʠ ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠ (

ʙʂ ) ʥʘ j -ʡ ʚʦʜʦʪʦʢ, ʚʭʦʜʷʱʠʡ ʚ 

ʩʦʩʪʘʚ ʧʦʜʙʘʩʩʝʡʥʘmj ,1=             

( ä = ä =
Ö= m

j
m
j jbjKjʙʂ 1 1

/ aa ) 

m- ʯʠʩʣʦ ʚʦʜʦʪʦʢʦʚ ʚ ʧʦʜʙʘʩʩʝʡʥʝ;
 ja  -ʚʝʩʦʚʦʡ 

ʢʦʵʬʬʠʮʠʝʥʪ j  - ʛʦ ʚʦʜʦʪʦʢʘ, ʢʦʪʦʨʳʡ ʨʘʚʝʥ 

ʚʝʣʠʯʠʥʝ ʦʙʨʘʪʥʦʡ ʧʣʦʱʘʜʠ ʧʦʜʙʘʩʩʝʡʥʘ-

jFj /1=a  , jF - ʧʣʦʱʘʜʴ ʧʦʜʙʘʩʩʝʡʥʘ  j  - ʛʦ 

ʚʦʜʦʪʦʢʘ.
 

 ɼʦʣʷ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ  

 ( NʛNʛN /= ), (%) 
ʛN - ʛʦʨʦʜʩʢʦʝ ʥʘʩʝʣʝʥʠʝ. 

ʉʝʣʴʩʢʦʝ ʥʘʩʝʣʝʥʠʝ  

( cN )(10
4
 ʯʝʣ) 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ 

ʂʚʦʪʘ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʚʦʜʳ 

( 365/ Ö= NxbWkxbW ),  (ʤ
3
/ʜʝʥʴ 

ʥʘ 1 ʯʝʣ) 

kxbW - ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ. 

ʇʦʢʘʟʘʪʝʣʠ 

ʵʢʦʥʦʤʠʯʝʩ-

ʢʦʡ ʩʠʩʪʝʤʳ 

 

 

 

 

ɺɺʇ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ                        

( Nɺɺʇɺɺʇ /= ) 

ɺɺʇ - ʪʝʢʫʱʠʡ ʨʝʛʠʦʥʘʣʴʥʳʡ ɺɺʇ. 

 

ʊʝʤʧʳ ʨʦʩʪʘ ɺɺʇ (%) ʉʪʘʪʠʩʪʠʢʘ ʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʝʞʝʛʦʜʥʠʢʦʚ 

ʢʘʞʜʦʛʦ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʙʘʩʩʝʡʥʘ 

ʂʚʦʪʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ   

( ʧɺɺʇnbWknbW /= ),  (ʤ
3
10

-4
) 

nbW - ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ; 

ʧɺɺʇ-ʟʥʘʯʝʥʠʝ ʚʘʣʦʚʦʡ ʧʨʦʜʫʢʮʠʠ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʂʚʦʪʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ  

ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ                                     

( cɺɺʇcbWkʩʩW /= ),   (ʤ
3
10

-4
) 

cbW - ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʚʦʜʳ; 

cɺɺʇ - ʟʥʘʯʝʥʠʝ ʚʘʣʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ 

ʂʦʵʬʬʠʮʠʝʥʪ ʦʭʚʘʪʘ ʦʨʦʰʝʥʠʝʤ         

 ( 100)/( obFʦfFooK = ), (%) 
ofF - ʬʘʢʪʠʯʝʩʢʘʷ ʦʨʦʰʘʝʤʘʷ ʧʣʦʱʘʜʴ; obF  - 

ʚʦʟʜʝʣʳʚʘʝʤʘʷ ʧʦʩʝʚʥʘʷ ʧʣʦʱʘʜʴ 

ʂʚʦʪʘ ʚʦʜʳ ʜʣʷ ʦʨʦʰʝʥʠʷ              

 ( ofFnoWopW /= ), (ʤ
3
ʛʘ

-1
) 

noW - ʧʦʪʨʝʙʣʝʥʠʝ ʚʦʜʳ ʜʣʷ ʦʨʦʰʝʥʠʷ.  

ɼʦʩʪʠʞʝʥʠʝ ʥʦʨʤʘʪʠʚʥʦʡ ʩʪʘʚʢʠ 

ʦʯʠʱʝʥʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ 

ʛʦʨʦʜʩʢʠʭ ʩʪʦʯʥʳʭ ʚʦʜ 

100)/( ʦbWʧʛʩWnʛʛW =  , (%) 

ʧʛʩW - ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʯʠʱʝʥʥʳʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ; ʦbW - ʦʙʱʠʡ 

ʦʙʲʝʤ ʧʦʪʨʝʙʣʝʥʠʷ ʚʦʜʳ. 

ʇʦʢʘʟʘʪʝʣʠ 

ʵʢʦʩʠʩʪʝʤʳ 

ʅʦʨʤʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ   

( 100)/( ʛbWWɻʵW = ), (%) 

ʵW - ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ; ʛbW - 

ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ. 

ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʳ  

( 100)/( obWʟWʟW = ), (%) 

ʟW - ʦʙʱʠʡ ʦʙʲʝʤ ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜ; ʦbW - 

ʦʙʱʠʡ ʦʙʲʝʤ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣ. 2 

1 2 3 

 ɿʘʣʝʩʝʥʥʦʩʪʴ 

 ( 100)/( ʦʙFʣFʣF = ) ,  (%) 
ʣF - ʧʣʦʱʘʜʴ ʣʝʩʦʚ; ʦʙF - ʦʙʱʘʷ ʧʣʦʱʘʜʴ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʙʘʩʩʝʡʥʘ. 

ɼʦʣʷ ʟʘʙʦʣʦʯʝʥʥʳʭ ʟʝʤʝʣʴ 

( 100)/( ʦʙFʟʙFʟʙF = ),  (%) 
ʟʙF - ʧʣʦʱʘʜʴ ʟʘʙʦʣʦʯʝʥʥʳʭ ʟʝʤʝʣʴ.  

ɺʳʙʨʦʩʳ ʍʇʂ (10
4
 ʪ) ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ 

ɼʦʣʷ ʦʧʫʩʪʳʥʠʚʘʥʠʷ                             

( 100)/( ʦʙFʦʧFʦʧF = ),  (%) 
ʦʧF - ʧʣʦʱʘʜʴ ʦʧʫʩʪʳʥʠʚʘʥʠʷ. 

ɼʦʣʷ ʧʨʦʩʘʜʢʠ ʛʨʫʥʪʘ                           

( 100)/( ʦʙFʧʛFʧʛF = ) (%) 
ʧʛF - ʧʣʦʱʘʜʴ ʧʨʦʩʘʜʢʠ ʛʨʫʥʪʘ. 

ʇʦʢʘʟʘʪʝʣʠ 

ʢʦʤʧʣʝʢʩʥʦʡ 

ʩʚʷʟʠ 

ʀʥʜʝʢʩ ʙʘʣʘʥʩʘ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ 

ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ                                    

( 100)/( pWcbWcbW = ),  (%) 

cbW - ʩʨʝʜʥʝʝ ʤʥʦʛʦʣʝʪʥʝʝ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ.  

ʅʦʨʤʘ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ                        

( 100)/( bʙWbWbW = ),  (%) 
bW - ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ; bʙW - ʦʙʱʝʝ 

ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʙʘʩʩʝʡʥʘ 

ʆʙʱʝʝ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ  

( obW ),  (10
8
 ʤ

3
) 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ 

ʇʘʰʥʷ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ                     

( NbnFbnF /= ), (ʛʘ ʥʘ 1 ʯʝʣ
-1
) 

bnF - ʚʦʟʜʝʣʳʚʘʝʤʘʷ ʧʦʩʝʚʥʘʷ ʧʣʦʱʘʜʴ. 

ʇʦʢʘʟʘʪʝʣʠ 

ʩʚʷʟʠ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦ

ʡ ʩʠʩʪʝʤʳ 

ɺʦʜʦʧʦʪʨʝʙʣʝʥʠʝ ʥʘ ʝʜʠʥʠʮʫ ɺɺʇ  

( bWɺɺʇʚʚʧW /= ), (ʤ
3
) 

ɺɺʇ- ʪʝʢʫʱʠʡ ʨʝʛʠʦʥʘʣʴʥʳʡ ɺɺʇ. 

ʆʙʲʝʤ ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜ ʥʘ ʤʠʣʣʠʦʥ 

ʚʳʧʫʩʢʘʝʤʦʛʦ ɺɺʇ  

( ɺɺʇʦʟʚWʦʟʚW /= ),   

(ʤ
3
10

-4
) 

ʦʟʚW
 
- ʦʙʲʝʤ ʟʘʛʨʷʟʥʝʥʥʦʡ ʚʦʜʳ.  

ʇʦʢʘʟʘʪʝʣʠ 

ʩʚʷʟʠ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʠ 

ʵʢʦʩʠʩʪʝʤʳ 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʝʚʳʰʝʥʠʷ ʣʠʤʠʪʘ 

ʚʦʜʳ  

( 100)/( onʟnWʧʟʚWʧʟʚW = ),  

(%) 

ʧʟʚW - ʦʙʲʝʤ ʯʨʝʟʤʝʨʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʝʩʫʨʩʦʚ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ; onʟnW - ʦʙʱʠʡ ʦʙʲʝʤ ʨʝʩʫʨʩʦʚ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ 

ʂʦʵʬʬʠʮʠʝʥʪ ʜʝʬʠʮʠʪʘ ʚʦʜʳ            

( 100)/( obWodbWʦdbW = ), (%) 
ʦdbW - ʦʙʱʠʡ ʦʙʲʝʤ ʜʝʬʠʮʠʪʘ ʚʦʜʳ ʚ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ/ ʦbW - ʦʙʱʠʡ ʦʙʲʝʤ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ. 

 

ʉʪʘʥʜʘʨʪʠʟʘʮʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʯʝʨʝʟ ʠʥʜʝʢʩʘʮʠʶ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʭ ʚ ʙʝʟʨʘʟʤʝʨʥʳʝ ʚʝʣʠʯʠʥʳ [8]:   

2/)(*
jjXijXijX s-= ,   ä=

i
ijX

n
jX

1
 , ä -=

i
jXijX

nj
2)(

12s  , 

ʛʜʝ ijX -ʧʝʨʚʦʥʘʯʘʣʴʥʘʷ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʝʤʢʦʩʪʠ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʘ 
*
ijX -ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʘʷ ʚʝʣʠʯʠʥʘ 

ʧʦʢʘʟʘʪʝʣʝʡ  ʝʤʢʦʩʪʠ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʝʤʢʦʩʪʠ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʃʶ ʎʟʷʮʟʶʥʴ, ɼʫʥ ʉʦʯʵʥ, ʄʘʦ ʎʠʣʷʥ [8] ʧʨʝʜʣʘʛʘʶʪ 

ʩʣʝʜʫʶʱʝʝ ʫʨʘʚʥʝʥʠʝ: )( IpFIeFCCICHICW Ö+ÖÖÖ= ba  ,  ʛʜʝCW  - ʠʪʦʛʦʚʳʡ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʨʝʛʠʦʥʘʣʴʥʦʡ ʝʤʢʦʩʪʠ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ;  IeF  ʠ IpF - ʠʥʜʝʢʩʳ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʦʢ ʥʘ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ; CCI  - ʝʤʢʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ ʨʝʛʠʦʥʘʣʴʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ; CHI  - 

ʠʥʪʝʛʨʘʣʴʥʳʡ ʠʥʜʝʢʩ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ ʨʝʛʠʦʥʘʣʴʥʳʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ; a  , b - ʥʝʦʧʨʝʜʝʣʝʥʥʳʝ çʚʝʩʳè, ʘ 

çʚʝʩè IeF   ʧʨʠʨʘʚʥʠʚʘʝʪʩʷ ʢ  IpF  . 

ʋʨʘʚʥʝʥʠʝ ʜʣʷ ʨʘʩʯʝʪʘ ʠʥʜʝʢʩʘ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ (IeF )  ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ [8]:   



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 11 (42) ǐ ʏʘʩʪʴ 3 ǐ ɼʝʢʘʙʨʴ 
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eGDP

eF
IeF =   , sW

dW

ʇɺɿ
eF Ö=     ,

 

ʛʜʝ eF - ʚʝʣʠʯʠʥʘ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʨʝʛʠʦʥʘʣʴʥʳʝ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ; dW - ʤʠʥʠʤʘʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ, ʚ ʢʦʪʦʨʦʤ ʥʫʞʜʘʝʪʩʷ ʨʝʛʠʦʥʘʣʴʥʘʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ; sW - ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʠʤʝʶʱʠʭʩʷ ʚ ʨʝʛʠʦʥʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ; GDP-  ʚʥʫʪʨʝʥʥʠʡ ʚʘʣʦʚʦʡ ʧʨʦʜʫʢʪ (ɺɺʇ) ʧʨʠ ʧʦʪʨʝʙʣʝʥʠʠ 

ʚʦʜʳ ʚ ʦʙʲʝʤʝ dW ; ʝGDP
 
- ʬʘʢʪʠʯʝʩʢʠʡ ʚʘʣʦʚʦʡ ʚʥʫʪʨʝʥʥʠʡ ʧʨʦʜʫʢʪ. 

  ʋʨʘʚʥʝʥʠʝ ʜʣʷ ʨʘʩʯʝʪʘ ʠʥʜʝʢʩʘ ʨʝʛʠʦʥʘʣʴʥʦʡ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ IeF [8]:  

cP

pF
IpF =   , 

spGDP

GDP
pF =     ,

 

ʛʜʝ pF - ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʢʦʪʦʨʘʷ ʚʦʟʤʦʞʥʘ ʚ ʨʝʛʠʦʥʝ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʚʩʝ ʛʦʜʥʳʝ ʢ ʧʨʠʤʝʥʝʥʠʶ ʚʦʜʥʳʝ 

ʨʝʩʫʨʩʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʪʦ ʝʩʪʴ ʤʘʢʩʠʤʘʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʘ 

ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʚ ʢʦʥʢʨʝʪʥʦʤ ʨʝʛʠʦʥʝ;
 ʨGDP -  ʩʘʤʳʡ ʥʠʟʢʠʡ ɺɺʇ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʚʩʝʭ ʧʨʦʚʠʥʮʠʡ; ʩʈ - 

ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ.   

ʋʨʘʚʥʝʥʠʝ ʜʣʷ ʨʘʩʯʝʪʘ ʠʥʜʝʢʩʘ ʥʘʛʨʫʟʢʠ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ ʨʝʛʠʦʥʘʣʴʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʉʉI [10]: 

CCS

CCP
ʉʉI=  ,

 

ʛʜʝ 
 
ʉʉI-  ʥʘʛʨʫʟʢʘ, ʢʦʪʦʨʫʶ ʬʘʢʪʠʯʝʩʢʠ ʠʤʝʝʪ ʚʩʷ ʩʠʩʪʝʤʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ; ʉʉS- ʥʘʛʨʫʟʢʘ, ʢʦʪʦʨʫʶ ʤʦʞʝʪ 

ʚʳʜʝʨʞʘʪʴ ʩʠʩʪʝʤʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ.   

ʃʶ ʎʟʷʮʟʶʥʴʦʤ, ɼʫʥ ʉʦʯʵʥʦʤ, ʄʘʦ ʎʠʣʷʥʦʤ [8] ʚʳʙʨʘʥʳ ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʠʥʜʝʢʩʘ ʥʘʛʨʫʟʢʠ 1ʉ  , 

ʢʦʪʦʨʫʶ ʤʦʞʝʪ ʜʦʧʫʩʪʠʪʴ ʩʠʩʪʝʤʘ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʩʦʮʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ2ʉ , ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 3ʉ  

ʠ ʵʢʦʩʠʩʪʝʤʳ4ʉ . ɺ ʮʝʣʷʭ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ ʠ ʵʢʦʥʦʤʠʢʠ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʩʦʚʦʢʫʧʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ 

ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʥʝ ʧʨʝʚʳʰʘʣʘ ʜʦʧʫʩʪʠʤʫʶ ʥʘʛʨʫʟʢʫ, ʪʦ ʝʩʪʴ 1¢ʉʉI .  

ʇʨʠ ʨʘʩʯʝʪʝ ʉʉIçʚʝʩè ʢʘʞʜʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʥʘ ʦʩʥʦʚʝ ʵʥʪʨʦʧʠʡʥʦʛʦ ʧʦʜʭʦʜʘ 

- ʧʫʪʝʤ ʬʠʢʩʘʮʠʠ ʟʥʘʯʝʥʠʷ çʚʝʩʘè ʥʘ ʦʩʥʦʚʥʳʝ ʨʝʘʣʴʥʳʝ ʩʦʩʪʦʷʥʠʷ ʦʙʱʝʩʪʚʘ, ʵʢʦʥʦʤʠʢʠ, ʵʢʦʣʦʛʠʠ ʠ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʪʦ ʝʩʪʴ ʦʙʲʝʢʪʠʚʥʦ [8]. 

             ɼʣʷ ʠʥʪʝʛʨʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʵʢʦʥʦʤʠʢʠ, ʦʙʱʝʩʪʚʘ, ʵʢʦʣʦʛʠʠ ʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʩʪʝʧʝʥʴ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʠ 

ʜʣʷ ʧʦʜʩʠʩʪʝʤʳ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʵʢʦʣʦʛʠʠ ʠ ʵʢʦʥʦʤʠʢʠ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ )( keku , 4,3,2,1=k
 
ʯʪʦ ʷʚʣʷʝʪʩʷ ʩʨʝʜʥʠʤ 

ʤʥʦʛʦʣʝʪʥʠʤ ʛʦʜʦʚʳʤ ʟʥʘʯʝʥʠʝʤ ʜʣʷ ʢʘʞʜʦʛʦ ʨʝʛʠʦʥʘ. ɺ ʠʪʦʛʝ ʫʨʘʚʥʝʥʠʝ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʠʥʜʝʢʩʘ ʧʨʠʥʠʤʘʝʪ 

ʩʣʝʜʫʶʱʠʡ ʚʠʜ ʚ ʢʦʥʢʨʝʪʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʜʣʷ ʦʯʝʥʴ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ [8]:  
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ɿʥʘʯʝʥʠʷ ʥʦʨʤʘʪʠʚʦʚ ʠʪʦʛʦʚʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʨʝʛʠʦʥʘʣʴʥʳʭ ʝʤʢʦʩʪʝʡ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 3 [8]. 

 

ʊʘʙʣʠʮʘ 3 ï ʅʦʨʤʘʪʠʚʳ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʨʝʛʠʦʥʘʣʴʥʳʭ ʝʤʢʦʩʪʝʡ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 

ʀʥʜʝʢʩ ʉW ʂʘʪʝʛʦʨʠʷ ʥʘʛʨʫʟʢʠ ɺʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

0.00-0.50 ʄʠʥʠʤʘʣʴʥʘʷ ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ ʚ ʠʟʙʳʪʢʝ 

0.51-0.80 ʆʧʪʠʤʘʣʴʥʘʷ ʆʧʪʠʤʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

0.81-1.00 ʇʦʚʳʰʝʥʥʘʷ ɿʘʪʨʫʜʥʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

1.01-1.30 ɺr ʩʦʢʘʷ ʅʝʭʚʘʪʢʘ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

>1.30 ʉʚʝʨʭʚʳʩʦʢʘʷ ʆʩʪʨʘʷ ʥʝʭʚʘʪʢʘ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʤʦʜʝʣʠ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʝʤʢʦʩʪʠ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʚʟʷʪʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʘʷ ʩʪʘʪʠʩʪʠʢʘ ʟʘ 2007 ʛʦʜ ʚʦʩʴʤʠ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʙʘʩʩʝʡʥʦʚ ʠ 14 ʦʙʣʘʩʪʝʡ. ʈʝʟʫʣʴʪʘʪʳ ʜʝʤʦʥʩʪʨʘʪʠʚʥʳʭ ʨʘʩʯʝʪʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3, ʢʦʪʦʨʳʝ 

ʧʦʢʘʟʳʚʘʶʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʵʪʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

 

 

 

 

 

 

 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 11 (42) ǐ ʏʘʩʪʴ 3 ǐ ɼʝʢʘʙʨʴ 
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ʊʘʙʣʠʮʘ 3 ï ʆʮʝʥʢʘ ʝʤʢʦʩʪʠ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʙʘʩʩʝʡʥʦʚ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ 

 

ɺʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʝ  

ʙʘʩʩʝʡʥʳ 

ʇʦʢʘʟʘʪʝʣʠ ʝʤʢʦʩʪʠ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 

IeF  IpF  CCI  CHI  CW  

ɸʨʘʣʦ-ʉʳʨʜʘʨʴʠʥʩʢʠʡ 0.059 0.175 1.236 0.290 0.287 

ɹʘʣʭʘʰ-ɸʣʘʢʦʣʴʩʢʠʡ 0.001 0.179 5.020 0.029 0.162 

ɽʨʪʠʩʩʢʠʡ 0.010 0.283 6.010 0.068 0.346 

ɾʘʡʳʢ-ʂʘʩʧʠʡʩʢʠʡ 0.062 1.349 2.936 0.030 0.352 

ɽʩʠʣʴʩʢʠʡ 0.003 0.412 6.780 0.030 0.304 

ʅʫʨʘ-ʉʘʨʳʩʫʩʢʠʡ 0.059 0.165 0.515 0.305 0.188 

ʐʫ-ʊʘʣʘʩʩʢʠʡ 0.084 0.203 0.319 0.324 0.172 

ʊʦʙʦʣ-ʊʫʨʛʘʡʩʢʠʡ 0.012 0.376 7.572 0.016 0.217 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ 0.036 0.393 3.799 0.137 0.321 

 

ʀʥʜʝʢʩ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ( IeF ) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʯʝʤ ʙʦʣʴʰʝ ʝʛʦ 

ʟʥʘʯʝʥʠʷ, ʪʝʤ ʙʦʣʴʰʝ ʥʘʛʨʫʟʢʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʥʝʩʝʪ ʨʝʛʠʦʥ. ʂʘʢ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʝ 3, 30.0<IeF  

ʦʪʤʝʯʝʥʦ ʚʦ ʚʩʝʭ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʙʘʩʩʝʡʥʘʭ ʂʘʟʘʭʩʪʘʥʘ, ʪʦ ʝʩʪʴ ʠʤʝʝʪʩʷ ʙʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʧʦʜʜʝʨʞʢʠ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʵʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚʦ 

ʚʩʝʭ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʙʘʩʩʝʡʥʘʭ ʂʘʟʘʭʩʪʘʥʘ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʥʝʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ. 

ʀʥʜʝʢʩ ʨʝʛʠʦʥʘʣʴʥʦʡ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʚʦʜʥʳʝ  ʨʝʩʫʨʩʳ (IpF ) ʧʦʢʘʟʳʚʘʝʪ, ʝʩʣʠ ʠʭ ʚʝʣʠʯʠʥʘ 

90.0>IpF , ʪʦ ʝʩʪʴ ʥʘʙʣʶʜʘʝʪʩʷ  ʙʦʣʴʰʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʠ ʥʝʭʚʘʪʢʠ ʚʦʜʳ ʠ ʢ  ʥʠʤ ʦʪʥʦʩʠʪʩʷ ɾʘʡʳʢ-

ʂʘʩʧʠʡʩʢʠʡ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʙʘʩʩʝʡʥ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ.  ʀʥʜʝʢʩ 

IpF  ʦʪ 0.30 ʜʦ 0.70 ʭʘʨʘʢʪʝʨʝʥ  ʜʣʷ ɽʩʝʣʴʩʢʦʛʦ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʙʘʩʩʝʡʥʘ, ʛʜʝ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʩʫʱʝʩʪʚʫʶʱʫʶ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ. ɺ ʦʩʪʘʣʴʥʳʭ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʙʘʩʩʝʡʥʘʭ ʂʘʟʘʭʩʪʘʥʘ 30.0<IpF , ʵʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʨʝʛʠʦʥʘʣʴʥʳʝ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʤʦʛʫʪ ʧʦʣʥʦʩʪʴʶ ʦʙʝʩʧʝʯʠʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʫʶ 

ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ. 

ʀʥʜʝʢʩ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ ʨʝʛʠʦʥʘʣʴʥʳʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʥʘʛʨʫʟʢʫ, ʢʦʪʦʨʫʶ ʥʝʩʝʪ 

ʦʙʲʝʜʠʥʝʥʥʘʷ ʩʠʩʪʝʤʘ ʦʙʱʝʩʪʚʘ, ʵʢʦʥʦʤʠʢʠ, ʵʢʦʩʠʩʪʝʤʳ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 3, 

ʠʥʜʝʢʩ  0.2<CCI  ʟʘʨʝʛʠʩʪʨʦʚʘʥ ʥʘ ɸʨʘʣʦ-ʉʳʨʜʘʨʴʠʥʩʢʦʤ, ʅʫʨʘ-ʉʘʨʳʩʫʩʢʦʤ ʠ  ʐʫ-ʊʘʣʘʩʩʢʦʤ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʙʘʩʩʝʡʥʘʭ, ʢʦʪʦʨʳʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʨʝʛʠʦʥʘʣʴʥʳʝ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʥʝ ʥʝʩʫʪ ʥʠʢʘʢʦʡ ʩʫʱʝʩʪʚʝʥʥʦʡ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ. CCI  ʦʪ 2.0 ʜʦ 4.0 ʦʪʤʝʯʝʥ ɾʘʡʳʢ-ʂʘʩʧʠʡʩʢʠʡ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʙʘʩʩʝʡʥ, 

ʛʜʝ ʥʘʛʨʫʟʢʠ ʥʘ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʣʠʢʠ. 0.4>CCI  ʭʘʨʘʢʪʝʨʝʥ  ʜʣʷ ɹʘʣʭʘʰ-ɸʣʘʢʦʣʴʩʢʦʛʦ, ɽʨʪʠʩʩʢʦʛʦ, 

ɽʩʠʣʴʩʢʦʛʦ  ʠ ʊʦʙʦʣ-ʊʫʨʛʘʡʩʢʦʛʦ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʙʘʩʩʝʡʥʦʚ, ʛʜʝ ʩʦʚʤʝʩʪʥʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʠ ʩʦʮʠʘʣʴʥʘʷ 

ʥʘʛʨʫʟʢʘ ʩʣʠʰʢʦʤ ʚʝʣʠʢʘ ʜʣʷ ʤʝʩʪʥʳʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʡ.  

ʀʥʪʝʛʨʘʣʴʥʳʡ ʠʥʜʝʢʩ ʜʣʷ ʦʙʱʝʡ ʩʠʩʪʝʤʳ ʦʙʱʝʩʪʚʘ, ʵʢʦʥʦʤʠʢʠ, ʵʢʦʩʠʩʪʝʤʳ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʯʝʤ ʙʦʣʴʰʝ CHI , ʪʝʤ ʣʫʯʰʝ ʦʨʛʘʥʠʟʦʚʘʥʘ ʵʪʘ ʩʠʩʪʝʤʘ, ʪʦ ʝʩʪʴ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦ. ɽʩʣʠ 25.0<CHI , ʪʦʛʜʘ ʪʘʢʠʝ ʨʝʛʠʦʥʳ, ʢʫʜʘ ʦʪʥʦʩʷʪʩʷ ɹʘʣʭʘʰ-ɸʣʘʢʦʣʴʩʢʠʡ, ɽʨʪʠʩʩʢʠʡ, ɾʘʡʳʢ-

ʂʘʩʧʠʡʩʢʠʡ, ɽʩʠʣʴʩʢʠʡ ʠ ʊʦʙʦʣ-ʊʫʨʛʘʡʩʢʠʡ ʙʘʩʩʝʡʥʳ ʥʝ ʙʳʣʠ ʩʦʛʣʘʩʦʚʘʥʳ ʩ ʥʘʣʠʯʠʝʤ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. CHI  ʦʪ 

0.25 ʜʦ 0.35 ʦʪʥʦʩʷʪʩʷ ɸʨʘʣʦ-ʉʳʨʜʘʨʴʠʥʩʢʠʡ, ʅʫʨʘ-ʉʘʨʳʩʫʩʢʠʡ ʠ ʐʫ-ʊʘʣʘʩʩʢʠʡ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʙʘʩʩʝʡʥʳ, ʵʪʦ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʥʪʝʛʨʘʣʴʥʳʡ ʠʥʜʝʢʩ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʥʝ ʧʨʝʧʷʪʩʪʚʫʝʪ ʨʦʩʪʫ ʵʢʦʥʦʤʠʢʠ. 

ʂʦʤʧʣʝʢʩʥʳʡ ʠʥʜʝʢʩ ʝʤʢʦʩʪʠ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʝʩʣʠ 50.0<CW , ʪʦ  ʨʝʛʠʦʥʳ ʩ ʦʙʠʣʴʥʳʤʠ ʚʦʜʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ, ʢʫʜʘ ʦʪʥʦʩʷʪʩʷ ʚʩʝ  ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʙʘʩʩʝʡʥʳ ʂʘʟʘʭʩʪʘʥʘ. 

ɺʳʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʝ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʡ ʦʮʝʥʢʠ ʚʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ 

ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʠ ʦʧʨʝʜʝʣʝʥʳ ʫʨʦʚʥʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʙʘʩʩʝʡʥʘ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ ʚ ʥʘʩʪʦʷʱʝʤ ʠ ʙʫʜʫʱʝʤ. ʂʘʢ ʧʦʢʘʟʘʣʠ ʨʘʩʯʝʪʳ, ʚ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʙʘʩʩʝʡʥʘʭ ʂʘʟʘʭʩʪʘʥʘ ʨʘʟʤʝʱʝʥʠʝ 

ʥʘʩʝʣʝʥʠʷ ʠ ʨʘʟʥʳʡ ʫʨʦʚʝʥʴ ʵʢʦʥʦʤʠʢʠ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ  ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ. ʈʘʩʰʠʨʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʚʦʜʳ ʠ ʩʦʢʨʘʱʝʥʠʝ ʝʝ ʨʘʩʭʦʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ  ʝʜʠʥʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʫʚʝʣʠʯʝʥʠʷ 

ʧʨʝʜʝʣʦʚ ʝʤʢʦʩʪʠ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʜʦʧʫʩʪʠʤʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ. 
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 WILDLIFE RESERVES - AREA OF DEVELOPMENT OF RULES OF LAW  

 Abstract 
In article questions of reserved business and protection of monuments, need of development of the concept of profitable 

development of the reserves "Opuk" and "Arkaim" are considered. 

Keywords: legislation, profitability, concept of development, reserved business. 

 

opularity of reserves, national parks and wildlife reserve grows not only among scientists, but also at simple 

inhabitants. Now in Russia a wide network of territories with especially protected status - national parks, reserves, 

wildlife reserve. Known Russian scientists Dokuchayev V. V., Semenov-Tjan-Shansky P. P., Sukachyov V. N. considered that 

reserves should become standards of wildlife which are necessary for protecting, studying and keeping for the future 

generations. 

For last 20 years in Russia it has been created 28 new reserves and national parks, 10 federal wildlife reserve. Their total 

area has increased by 80 percent. After occurrence of Crimea in jurisdiction of the Russian Federation, Russia has got also 

valuable objects of a cultural and natural heritage of Crimea. One of such acquisitions is Opuksky wildlife reserve. It has been 

created in Crimea in 1998 according to the Decree of the President of Ukraine from 12.05.98 ˉ 459/98 for the purpose of 

realization of the Program of perspective development of reserved business in Ukraine confirmed by the Decision of the 

Supreme Rada of Ukraine of 22.09.94 ˉ 177/94. Preservation of a biological and landscape variety of natural boundary Opuk 

and a coastal zone of Black sea of the Crimean region was its purpose. Now this reserve has entered under jurisdiction of 

Russia. The legislation of the Russian Federation allows to protect and protect objects natural and a cultural heritage of 

Opuksky reserve. 

P 
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In the Chelyabinsk area the big scientific value has a unique complex - "Arkaim". It is reserve which should fill up fund 

world natural and a cultural heritage. "Arkaim" - the most ancient monument of culture. It is included into the list of the most 

unusual and exotic tourist routes recommended by experts of magazine "Forbes". 

The great value has development of the legislation in the field of protection of a natural heritage. Territories with a 

protection particular treatment are under jurisdiction of the legislation of the country in which they are located. Any activity in 

territory of reserves, wildlife reserve, national parks is regulated by the national legislation. In the Russian Federation a number 

of the governmental orders according to the Federal law çAbout especially protected natural territoriesè is accepted. 

It is important to develop the concept of their profitable development for reserves "Arkaim" and "Opuk". The territory of 

Crimea on which the reserve "Opuk" is located is under the influence natural factors of climate therapy. Their beneficial 

influence on health of the person is established. The combination of unique natural objects of "Opuk" and a climate has unique 

medical an effect. The reserve "Arkaim" is unique objects of a historical and cultural heritage. They cause the big informative 

interest in inhabitants and visitors. The number of tourists, scientific coming to reserved places with the various purposes 

grows. Therefore in their territory it is necessary to develop an infrastructure and to watch observance of a mode of visiting of 

reserve. 

Questions of development of reserved business and protection of monuments are connected with problems of profitable 

development of territory and an infrastructure. In this connection, it is necessary: 

-Carefully to work variants of economic development - financing sources, variants of use of means, investment. 

-To develop and accept programs of profitable development of territory taking into account demand and expenses. 

-To estimate consequences from any activity - a damage, damage compensation, efficiency of rehabilitation actions etc. 

Thus there is a necessity of study of questions of the legislation not only in the field of reserved business, but also in law 

allied industries. It is expedient to develop the legislation for concrete territory, considering its specificity, features of use. 

By the decree of the President of the Russian Federation çAbout especially protected natural territories of the Russian 

Federation (from October, 2nd, 1992 ˉ 1155) it is established that preservation and development of such territories is one of 

priorities of the state ecological policy of Russia. For the purpose of management efficiency increase by such territories it is 

expedient to study the international experience of application of legislative norms for management of situations of wildlife 

management. Further it is necessary to develop system of situational management for each concrete territory on the basis of 

regulating norms of the law. To keep objects of the unique nature and a cultural-historical heritage of reserves an important 

problem of mankind. 

References 
1. The resolution (N 51-P) "About the adoption of Situation and borders of the historical and cultural reserve of regional 

Arkaim value according to the Federal law "About objects of cultural heritage (historical and cultural monuments) of the 

people of the Russian Federation". 

2. The law of Chelyabinsk region "About objects of cultural heritage (historical and cultural monuments) in Chelyabinsk 

region". 

3. The resolution of the government of Chelyabinsk region of 21.07.2005 (N 104-P) "About the adoption of Provision on 

historical and cultural reserves of regional value". 

 

 

DOI:  10.18454/IRJ.2015.42.159 

ʉʘʤʠʛʫʣʣʠʥ ɻ.ʍ.
1
, ʇʳʩʪʠʥ ɺ.ɸ.

2
 

1
ʂʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, 

2
ʘʩʧʠʨʘʥʪ, ʅʘʮʠʦʥʘʣʴʥʳʡ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʡ ʫʥʠʚʝʨʩʠʪʝʪ çɻʦʨʥʳʡè 

ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʕʃɽʄɽʅʊʆɺ ʉʀʉʊɽʄʓ ʂʆʈʈʆɿʀʆʅʅʆɻʆ ʄʆʅʀʊʆʈʀʅɻɸ 

ʊʈʋɹʆʇʈʆɺʆɼʆɺ ʉ ʋʏɽʊʆʄ ʀʍ ʅɸʇʈʗɾɽʅʅʆ-ɼɽʌʆʈʄʀʈʆɺɸʅʅʆɻʆ ʉʆʉʊʆʗʅʀʗ 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʧʨʠʤʝʥʝʥʠʝ ʜʘʪʯʠʢʦʚ ʩʢʦʨʦʩʪʠ ʢʦʨʨʦʟʠʠ, ʫʯʠʪʳʚʘʶʱʠʭ ʜʝʡʩʪʚʫʶʱʠʝ ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʥʘʛʨʫʟʢʠ ʥʘ ʤʝʪʘʣʣ ʪʨʫʙʦʧʨʦʚʦʜʦʚ. ɼʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʜʘʪʯʠʢʦʚ, ʦʙʦʩʥʦʚʘʥʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʯʝʪʘ ʬʘʢʪʦʨʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʚʣʠʷʥʠʝ ʥʘ ʢʦʨʨʦʟʠʦʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ 

ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʢʦʨʨʦʟʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʨʨʦʟʠʦʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ, ʜʘʪʯʠʢ ʩʢʦʨʦʩʪʠ ʢʦʨʨʦʟʠʠ, ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ, ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʠʟʤʝʨʝʥʠʝ ʪʚʝʨʜʦʩʪʠ ʧʨʠ ʤʘʣʦʡ ʥʘʛʨʫʟʢʝ. 
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IMPROV ING ELEMENTS OF THE SYSTEM OFCORROSION MONITORING  OF PIPELINES 

BASED ON THEIR STRESS-STRAIN STATE  

Abstract 

The article describes the use of sensors corrosion rate, taking into account the current mechanical load on the metal 

piping. The efficiency of the use of this design of the sensors, the necessity of consideration of factors that influence the 

corrosion status of the pipeline when using corrosion monitoring. 

Keywords: corrosion monitoring, sensor corrosion rates, the stress-strain state, gravimetric method, measurement of 

hardness at low load. 

 

ʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʝʬʪʝʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʩʪʨʝʤʣʝʥʠʝ ʧʨʦʜʣʠʪʴ 

ʨʝʩʫʨʩ ʨʘʙʦʪʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʦʭʨʘʥʷʷ ʥʘʜʣʝʞʘʱʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ɼʠʘʛʥʦʩʪʠʢʘ ʠ ʤʦʥʠʪʦʨʠʥʛ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ 

ʜʘʥʥʦʡ ʟʘʜʘʯʠ [1]. ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʨʠʯʠʥ ʦʪʢʘʟʦʚ ʪʨʫʙʦʧʨʦʚʦʜʥʳʭ ʩʠʩʪʝʤ (ʦʢʦʣʦ 50 %) 

ɸ 
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ʷʚʣʷʝʪʩʷ ʢʦʨʨʦʟʠʷ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʝʥʢʠ ʪʨʫʙʦʧʨʦʚʦʜʘ. ʆʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ 

ʢʦʨʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʶʪʩʷ ʩʝʥʩʦʨʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʮʝʥʠʚʘʪʴ ʜʠʥʘʤʠʢʫ ʧʨʦʮʝʩʩʦʚ ʢʦʨʨʦʟʠʠ ʠ 

ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʧʨʦʛʥʦʟʥʳʝ ʦʮʝʥʢʠ ʢʦʨʨʦʟʠʠ, ʩʜʝʣʘʥʥʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʥʫʪʨʠʪʨʫʙʥʦʡ ʜʝʬʝʢʪʦʩʢʦʧʠʠ ʠ 

ʵʣʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʧʦʩʣʝ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʰʫʨʬʦʚʘʥʠʷ ʩ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤ 

ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʨʘʟʤʝʨʦʚ ʢʦʨʨʦʟʠʦʥʥʳʭ ʜʝʬʝʢʪʦʚ ʢʘʞʜʦʛʦ ʚʠʜʘ. [7] 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʥʠʪʦʨʠʥʛ ʢʦʨʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʜʠʥʘʤʠʯʥʦ 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʥʘʧʨʘʚʣʝʥʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʦʮʝʥʢʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʥʳʭ ʩʠʩʪʝʤ. 

ʅʘ ʨʳʥʢʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʦʮʝʥʢʠ ʩʢʦʨʦʩʪʠ ʢʦʨʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʫʩʪʨʦʡʩʪʚ, ʠʤʝʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʧʨʠʥʮʠʧʳ ʜʝʡʩʪʚʠʷ: ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʝ, ʨʝʟʠʩʪʦʨʥʳʝ, 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ, ʨʘʙʦʪʘʶʱʠʝ ʧʦ ʧʨʠʥʮʠʧʫ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʡ ʷʯʝʡʢʠ [2]. ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ 

ʪʨʫʙʦʧʨʦʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʧʦʣʫʯʠʣʠ ʨʝʟʠʩʪʦʨʥʳʝ ʜʘʪʯʠʢʠ ʩʢʦʨʦʩʪʠ ʢʦʨʨʦʟʠʠ. ʇʨʠʥʮʠʧ ʠʭ ʨʘʙʦʪʳ ʦʩʥʦʚʘʥ ʥʘ 

ʫʚʝʣʠʯʝʥʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ ʜʘʪʯʠʢʘ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʝʛʦ ʧʦʧʝʨʝʯʥʦʛʦ 

ʩʝʯʝʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʨʨʦʟʠʠ. ɺ ʩʣʫʯʘʝ ʢʦʨʨʦʟʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʪʨʫʙʦʧʨʦʚʦʜʘ ʜʘʪʯʠʢ ʢʦʨʨʦʟʠʠ ʧʦʤʝʱʘʝʪʩʷ ʚ 

ʛʨʫʥʪ ʚʙʣʠʟʠ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʫʙʳ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠ ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʪʨʫʙʦʧʨʦʚʦʜʦʤ. ɻʣʫʙʠʥʫ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʢʦʨʨʦʟʠʠ 

ʨʘʩʩʯʠʪʳʚʘʶʪ ʣʠʙʦ ʠʟ ʫʚʝʣʠʯʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʨʘʙʦʯʝʛʦ ʵʣʝʤʝʥʪʘ (ʦʙʱʘʷ ʢʦʨʨʦʟʠʷ), ʣʠʙʦ ʧʦ ʚʨʝʤʝʥʠ ʜʦ ʨʘʟʨʳʚʘ 

ʨʘʙʦʯʝʛʦ ʵʣʝʤʝʥʪʘ (ʣʦʢʘʣʴʥʘʷ ʢʦʨʨʦʟʠʷ). ʈʘʥʞʠʨʦʚʘʥʠʝ ʫʯʘʩʪʢʦʚ ʩ ʧʦʤʦʱʴʶ ʜʘʪʯʠʢʦʚ ʩʢʦʨʦʩʪʠ ʢʦʨʨʦʟʠʠ ʧʦʟʚʦʣʠʪ 

ʦʙʦʩʥʦʚʘʥʥʦ ʩʥʠʞʘʪʴ ʟʥʘʯʝʥʠʝ ʟʘʱʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʕʍɿ ʥʘ ʫʯʘʩʪʢʘʭ ʩ ʥʠʟʢʦʡ ʢʦʨʨʦʟʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʠʣʠ 

ʫʩʠʣʠʚʘʪʴ ʧʨʦʪʠʚʦʢʦʨʨʦʟʠʦʥʥʫʶ ʟʘʱʠʪʫ (ʦʨʛʘʥʠʟʘʮʠʷ ʕʍɿ, ʠʟʤʝʥʝʥʠʝ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʩʪʘʥʮʠʡ, ʧʝʨʝʠʟʦʣʷʮʠʷ 

ʪʨʫʙʦʧʨʦʚʦʜʘ) ʥʘ ʫʯʘʩʪʢʘʭ ʚʳʩʦʢʦʡ ʢʦʨʨʦʟʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. [4] 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʥʘʫʯʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʚ ʦʙʣʘʩʪʠ ʫʩʪʨʦʡʩʪʚ ʢʦʥʪʨʦʣʷ ʩʢʦʨʦʩʪʠ ʢʦʨʨʦʟʠʠ ʥʘ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʷʚʣʷʝʪʩʷ 

ʩʦʟʜʘʥʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʥʩʪʨʫʢʮʠʷ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʫʯʠʪʳʚʘʪʴ ʚʩʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʩʢʦʨʦʩʪʴ ʢʦʨʨʦʟʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʩʪʝʥʢʠ ʪʨʫʙʦʧʨʦʚʦʜʘ. ɺ ʨʘʙʦʪʝ [8] ʧʨʝʜʣʦʞʝʥʘ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʜʘʪʯʠʢʘ ʩʢʦʨʦʩʪʠ 

ʢʦʨʨʦʟʠʠ ɹʇʀ-2. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʳʚʘʪʴ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʢʦʨʨʦʟʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʙʦʪʳ ʜʘʪʯʠʢʘ ʙʳʣʦ ʨʝʰʝʥʦ ʧʨʦʚʝʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʚ 

ʢʦʪʦʨʦʤ ʩʦʟʜʘʚʘʣʠʩʴ ʪʘʢʠʝ ʫʩʣʦʚʠʷ, ʯʪʦ ʜʘʪʯʠʢ ʩʢʦʨʦʩʪʠ ʢʦʨʨʦʟʠʠ ʠ ʪʨʫʙʦʧʨʦʚʦʜ ʥʘʭʦʜʠʣʠʩʴ ʚ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʙʳʣʦ ʨʝʰʝʥʦ ʧʨʦʚʝʩʪʠ ʢʦʨʨʦʟʠʦʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʥʘ ʦʙʨʘʟʮʘʭ ʩʪʘʣʠ, 

ʚʳʨʝʟʘʥʥʳʭ ʠʟ ʫʯʘʩʪʢʘ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʇʨʠ ʵʪʦʤ ʢ 

ʠʩʩʣʝʜʫʝʤʦʤʫ ʦʙʨʘʟʮʫ ʧʦʜʢʣʶʯʘʝʪʩʷ ʜʘʪʯʠʢ ʩʢʦʨʦʩʪʠ ʢʦʨʨʦʟʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ [8]. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʥʩʪʨʫʢʮʠʷ (ʨʠʩ. 1), ʧʦʟʚʦʣʷʶʱʘʷ ʩʦʟʜʘʚʘʪʴ ʥʘʧʨʷʞʝʥʠʷ ʚ 

ʩʪʘʣʴʥʳʭ ʦʙʨʘʟʮʘʭ.  

 

 
1 ï ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʘʛʨʫʟʢʠ ʚ ʦʙʨʘʟʮʘʭ ʩʪʘʣʠ; 2 ï ʦʙʨʘʟʝʮ, ʠʟʛʦʪʦʚʣʝʥʥʳʡ ʠʟ ʬʨʘʛʤʝʥʪʘ ʪʨʫʙʦʧʨʦʚʦʜʘ 

ʤʘʨʢʠ ʩʪʘʣʠ 17ɻ1ʉ; 3 ï ʙʦʣʪ. 

ʈʠʩ. 1 ï ʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʘʛʨʫʟʢʠ ʚ ʩʪʘʣʴʥʳʭ ʦʙʨʘʟʮʘʭ 

 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʦʙʨʘʟʮʳ ʩʪʘʣʠ 17ɻ1ʉ ʨʘʟʤʝʨʦʤ 200*4*4 ʤʤ, ʚʳʨʝʟʘʥʥʳʝ ʠʟ ʪʨʫʙ ʘʚʘʨʠʡʥʦʛʦ 

ʟʘʧʘʩʘ ʜʣʷ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ. ʄʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʠ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʘʪʯʠʢʘ ʩʢʦʨʦʩʪʠ ʢʦʨʨʦʟʠʠ ʘʥʘʣʦʛʠʯʥʳ. ʅʘʛʨʫʟʢʘ ʤʝʪʘʣʣʘ ʠ ʚ ʜʘʪʯʠʢʝ, ʠ ʚ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʫʩʪʘʥʦʚʢʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʠʟʛʠʙʘ. ʉ ʧʦʤʦʱʴʶ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ (ʨʠʩ. 2) ʚʳʯʠʩʣʠʤ ʚʝʣʠʯʠʥʫ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʧʝʨʝʤʝʱʝʥʠʷ ʙʦʣʪʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚ ʤʝʪʘʣʣʝ ʥʘʛʨʫʟʦʢ, ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʥʘʛʨʫʟʢʘʤ, ʚʦʟʥʠʢʘʶʱʠʤ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʪʨʫʙʦʧʨʦʚʦʜʥʳʭ ʩʠʩʪʝʤ (0,6-0,7 ʫʩʣʦʚʥʦʛʦ ʧʨʝʜʝʣʘ ʪʝʢʫʯʝʩʪʠ ʩʪʘʣʠ). [10] 

 

 

 

 

 

 

 

 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 11 (42) ǐ ʏʘʩʪʴ 3 ǐ ɼʝʢʘʙʨʴ 
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ʈʠʩ. 2 ï ʉʭʝʤʘ ʥʘʛʨʫʞʝʥʠʷ ʩʪʘʣʴʥʦʛʦ ʦʙʨʘʟʮʘ 

 

ɼʣʷ ʦʙʨʘʟʮʘ ʙʝʟ ʪʨʝʱʠʥ ʠ ʧʨʦʧʠʣʦʚ ʨʘʩʯʝʪ ʚʝʣʠʯʠʥʳ ʩʪʨʝʣʳ ʧʨʦʛʠʙʘ ʚ ʪʦʯʢʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 

ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 Æ
Ͻ

ϽϽ
  (1) 

ʛʜʝ ůmax ï ʥʘʧʨʷʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ; 

l ï ʜʣʠʥʘ ʦʙʨʘʟʮʘ; 

E ï ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʩʪʘʣʠ; 

h ï ʪʦʣʱʠʥʘ ʦʙʨʘʟʮʘ. 

ʈʘʩʩʯʠʪʘʝʤ ʚʝʣʠʯʠʥʫ ʩʪʨʝʣʳ ʧʨʦʛʠʙʘ ʜʣʷ ʦʙʨʘʟʮʘ ʪʦʣʱʠʥʦʡ 4 ʤʤ: 

Æ
ςυςϽρπϽπȟς

φϽςπππππϽρπϽπȟππτ
πȟππςρ ʤ ςȟρ ʤʤ 

ʉʦʛʣʘʩʥʦ ʩʭʝʤʝ (ʨʠʩ. 3) ʩʦʙʨʘʥʘ ʣʘʙʦʨʘʪʦʨʥʘʷ ʫʩʪʘʥʦʚʢʘ.  



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 11 (42) ǐ ʏʘʩʪʴ 3 ǐ ɼʝʢʘʙʨʴ 
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1 ï ʜʘʪʯʠʢ ʩʢʦʨʦʩʪʠ ʢʦʨʨʦʟʠʠ; 2 ï ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʘʛʨʫʟʢʠ ʚ ʩʪʘʣʴʥʳʭ ʦʙʨʘʟʮʘʭ; 3 ï ʧʣʘʩʪʠʢʦʚʘʷ ʝʤʢʦʩʪʴ 

ʩ ʢʦʨʨʦʟʠʦʥʥʦʡ ʩʨʝʜʦʡ; 4 ï ʵʣʝʢʪʨʦʜ ʩʨʘʚʥʝʥʠʷ; 5 ï ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʵʣʝʢʪʨʦʜ; 6 ï ʢʦʤʧʨʝʩʩʦʨ; 7 ï ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ; 

8 ï ʘʤʧʝʨʤʝʪʨ; 9 ï ʨʝʦʩʪʘʪ; 10 ï ʚʦʣʴʪʤʝʪʨ. 

ʈʠʩ. 3 ï ʉʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʦʨʨʦʟʠʦʥʥʳʭ ʠʩʧʳʪʘʥʠʡ 

 

ʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʘʛʨʫʟʢʠ ʚ ʩʪʘʣʴʥʳʭ ʦʙʨʘʟʮʘʭ 2 ʩ ʧʦʜʢʣʶʯʝʥʥʳʤ ʢ ʥʝʤʫ ʜʘʪʯʠʢʦʤ ʩʢʦʨʦʩʪʠ ʢʦʨʨʦʟʠʠ 1 

ʧʦʤʝʱʘʶʪʩʷ ʚ ʧʣʘʩʪʠʢʦʚʫʶ ʝʤʢʦʩʪʴ 3 ʩ ʢʦʨʨʦʟʠʦʥʥʦʡ ʩʨʝʜʦʡ (3% ʨʘʩʪʚʦʨ NaCl). ʆʜʠʥ ʠʟ ʚʳʚʦʜʦʚ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ 

7 ʧʦʜʢʣʶʯʘʝʤ ʢ ʦʙʨʘʟʮʫ 2, ʜʨʫʛʦʡ ï ʢ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʤʫ ʵʣʝʢʪʨʦʜʫ 5. ʂʦʥʪʨʦʣʴ ʧʦʪʝʥʮʠʘʣʘ ʦʙʨʘʟʮʘ ʠ ʜʘʪʯʠʢʘ 

ʩʢʦʨʦʩʪʠ ʢʦʨʨʦʟʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʭʣʦʨʩʝʨʝʙʨʷʥʦʛʦ ʵʣʝʢʪʨʦʜʘ ʩʨʘʚʥʝʥʠʷ 4. ʇʦʢʘʟʘʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʠ 

ʩʠʣʳ ʪʦʢʘ ʚ ʮʝʧʠ ʙʫʜʫʪ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʚʦʣʴʪʤʝʪʨʘ 10 ʠ ʘʤʧʝʨʤʝʪʨʘ 8. ɺʝʣʠʯʠʥʫ ʩʠʣʳ ʪʦʢʘ ʚ ʮʝʧʠ 

ʤʦʞʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʧʨʠ ʧʦʤʦʱʠ ʨʝʦʩʪʘʪʘ 9. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʦʢʠʩʥʳʭ ʧʣʝʥʦʢ, ʪʦʨʤʦʟʷʱʠʭ 

ʢʦʨʨʦʟʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʢ ʜʘʪʯʠʢʫ ʙʫʜʝʪ ʧʦʜʚʦʜʠʪʴʩʷ ʢʠʩʣʦʨʦʜ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʨʝʩʩʦʨʘ 6. 

ɼʣʷ ʦʜʥʦʩʪʦʨʦʥʥʝʛʦ ʧʨʦʪʝʢʘʥʠʷ ʢʦʨʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʦʙʨʘʟʮʝ ʪʨʠ ʝʛʦ ʛʨʘʥʠ ʠʟʦʣʠʨʫʝʤ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ 

ʢʦʨʨʦʟʠʦʥʥʦʡ ʩʨʝʜʳ ʩ ʧʦʤʦʱʴʶ ʛʝʨʤʝʪʠʢʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʘʥʴʶ, ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʪʦʨʦʡ ʙʫʜʝʪ 

ʧʦʜʚʝʨʞʝʥʘ ʚʦʟʜʝʡʩʪʚʠʶ ʢʦʨʨʦʟʠʦʥʥʦʡ ʩʨʝʜʳ, ʙʫʜʝʪ ʛʨʘʥʴ ˉ1. ɻʨʘʥʴ ˉ2 ʠ ʛʨʘʥʴ ˉ3 ʷʚʣʷʶʪʩʷ ʙʦʢʦʚʳʤʠ ʛʨʘʥʷʤʠ 

ʦʙʨʘʟʮʘ ʠ ʥʘ ʠʭ ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʫʜʫʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʪʦʣʴʢʦ ʩʦʟʜʘʚʘʝʤʳʝ ʥʘʧʨʷʞʝʥʠʷ. 

ɺʨʝʤʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʩʢʦʨʦʩʪʴ ʢʦʨʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʙʫʜʫʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʚʨʝʤʝʥʝʤ ʨʘʟʨʫʰʝʥʠʷ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʘʪʯʠʢʘ. ʉʢʦʨʦʩʪʴ ʢʦʨʨʦʟʠʠ ʦʙʨʘʟʮʘ ʩʪʘʣʠ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ 

[3] ʧʦʩʣʝ ʨʘʟʨʫʰʝʥʠʷ ʢʘʞʜʦʛʦ ʠʟ ʪʨʝʭ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʘʪʯʠʢʘ. ɺʳʯʠʩʣʝʥʥʘʷ ʩʢʦʨʦʩʪʴ ʢʦʨʨʦʟʠʠ ʦʙʨʘʟʮʘ 

ʙʫʜʝʪ ʩʨʘʚʥʠʚʘʪʴʩʷ ʩ ʚʝʣʠʯʠʥʦʡ ʩʢʦʨʦʩʪʠ ʢʦʨʨʦʟʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʧʦ ʧʦʢʘʟʘʥʠʷʤ ʜʘʪʯʠʢʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʠʷ ʢʦʨʨʦʟʠʦʥʥʳʭ ʠʩʧʳʪʘʥʠʡ 

ʇʘʨʘʤʝʪʨʳ ʢʦʨʨʦʟʠʦʥʥʳʭ ʠʩʧʳʪʘʥʠʡ 
ʅʦʤʝʨ ʦʙʨʘʟʮʘ 

ʆʙʨʘʟʝʮ ˉ1+ʜʘʪʯʠʢ ʆʙʨʘʟʝʮ ˉ2+ʜʘʪʯʠʢ ʆʙʨʘʟʝʮ ˉ3+ʜʘʪʯʠʢ 

ʄʘʩʩʘ ʦʙʨʘʟʮʘ ʜʦ ʧʨʦʚʝʜʝʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘ, ʛ 
23,38 23,2 24,0 

ɺʨʝʤʷ ʚʳʜʝʨʞʢʠ ʦʙʨʘʟʮʘ ʚ 

ʢʦʨʨʦʟʠʦʥʥʦʡ ʩʨʝʜʝ, ʯʘʩ 
3,2 4,6 5,1 

ʄʘʩʩʘ ʦʙʨʘʟʮʘ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘ, ʛ 
21,4 20,5 20,7 

ʇʦʪʝʨʷ ʤʘʩʩʳ ʦʙʨʘʟʮʘ, ʛ 1,98 2,7 3,3 

ʉʢʦʨʦʩʪʴ ʦʙʱʝʡ ʢʦʨʨʦʟʠʠ ʦʙʨʘʟʮʘ, 

ʤʤ/ʯʘʩ 

0,098 ʤʤ/ʯʘʩ 

(0,315 ʤʤ ʟʘ 3,2 

ʯʘʩʘ) 

0,093 ʤʤ/ʯʘʩ 

(0,4299 ʤʤ ʟʘ 4,6 

ʯʘʩʘ) 

0,103 ʤʤ/ʯʘʩ 

(0,5254 ʤʤ ʟʘ 5,1 

ʯʘʩʘ) 

ʉʢʦʨʦʩʪʴ ʢʦʨʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦ 

ʧʦʢʘʟʘʥʠʷʤ ʜʘʪʯʠʢʦʚ, ʤʤ/ʯʘʩ 

0,094 ʤʤ/ʯʘʩ (0,3 ʤʤ 

ʟʘ 3,2 ʯʘʩʘ) 

0,087 ʤʤ/ʯʘʩ (0,4 ʤʤ 

ʟʘ 4,6 ʯʘʩʘ) 

0,098 ʤʤ/ʯʘʩ (0,5 ʤʤ 

ʟʘ 5,1 ʯʘʩʘ) 

 
























































































































