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Physical and mathematical sciences 

ʌʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʥʘʫʢʠ 
 

 

ʋɼʂ 004.052.4 

 

ʈɸʉʏɽʊ ʇʆʂɸɿɸʊɽʃɽʁ ʅɸɼɽɾʅʆʉʊʀ  

ʉʀʉʊɽʄʓ ʕʃɽʂʊʈʆʅʅʆɻʆ ɼʆʂʋʄɽʅʊʆʆɹʆʈʆʊɸ DIRECTUM  
 

 ʅ.ʅ. ɹʫʨʟʫʝʚʘ, ʘʩʧʠʨʘʥʪ 

ʇʦʚʦʣʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʠʥʬʦʨʤʘʪʠʢʠ (ʉʘʤʘʨʘ), ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ʍʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʷʚʣʷʝʪʩʷ ʰʠʨʦʢʦʝ 

ʚʥʝʜʨʝʥʠʝ ʚʦ ʤʥʦʛʠʝ ʦʪʨʘʩʣʠ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ʆʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʚʳʧʦʣʥʷʝʤʳʭ ʬʫʥʢʮʠʡ ʠ 

ʙʦʣʴʰʘʷ ʮʝʥʘ ʦʪʢʘʟʘ ʵʪʠʭ ʩʠʩʪʝʤ ʧʨʝʜʲʷʚʣʷʶʪ ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʭ ʥʘʜʸʞʥʦʩʪʠ. ʆʙʝʩʧʝʯʝʥʠʝ ʟʘ-

ʜʘʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʨʦʚʥʝʤ ʥʘʜʸʞʥʦʩʪʠ, ʜʦʩʪʠʛʥʫʪʦʤ ʥʘ ʵʪʘʧʝ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʩʦʙʫʶ ʚʘʞʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʶʪ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʥʘʜʸʞʥʦʩʪʠ ʩʠʩʪʝʤ ʚ 

ʧʨʦʮʝʩʩʝ ʠʭ ʨʘʟʚʠʪʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʜʝʞʥʦʩʪʴ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʤʝʪʦʜ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ, ʤʦʜʝʣʴ 

ɼʞʝʣʠʥʩʢʦʛʦ-ʄʦʨʘʥʜʳ, Directum. 

 

ɼʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʧʦʣʴʟʫʝʤʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʨʘʟʣʠʯ-

ʥʳʝ ʤʦʜʝʣʠ ʥʘʜʝʞʥʦʩʪʠ [3]. 

ɺ ʤʦʜʝʣʷʭ ʥʘʜʝʞʥʦʩʪʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʯʠʩʣʝ ʦʰʠʙʦʢ, ʫʩʪʨʘ-

ʥʝʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ. ʅʘ ʙʘʟʝ ʪʘʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʘʨʘʤʝʪʨʳ 

ʤʦʜʝʣʠ ʠ ʧʦʢʘʟʘʪʝʣʠ ʥʘʜʝʞʥʦʩʪʠ. 

ʇʦʢʘʟʘʪʝʣʝʤ ʥʘʜʝʞʥʦʩʪʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʦʪʩʫʪʩʪʚʠʷ ʧʨʦ-

ʛʨʘʤʤʥʳʭ ʦʰʠʙʦʢ ʚ ʪʝʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʚ ʨʘʩʯʝʪʥʦʤ ʨʝ-

ʞʠʤʝ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʘʰʠʥʝ. 

ɺʦʧʨʦʩʳ ʨʘʩʯʸʪʘ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘʜʸʞʥʦʩʪʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʇʆ) ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʠʤʝʥʠʪʝʣʴ-

ʥʦ ʢ ʩʠʩʪʝʤʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ Directum. ʇʨʠ ʵʪʦʤ ʧʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʚʝ ʤʦʜʝʣʠ ʧʨʦʷʚ-

ʣʝʥʠʷ ʦʰʠʙʦʢ: ʥʝʧʨʝʨʳʚʥʫʶ ʠ ʜʠʩʢʨʝʪʥʫʶ. ʆʙʝ ʤʦʜʝʣʠ ʦʧʠʨʘʶʪʩʷ ʥʘ ʛʠʧʦʪʝʟʫ ɼʞʝʣʠʥʩʢʦʛʦ-ʄʦʨʘʥʜʳ [1, 3]. 

ʅʝʧʨʝʨʳʚʥʘʷ ʤʦʜʝʣʴ çʟʘʪʦʯʝʥʘè ʥʘ ʥʘʙʣʶʜʸʥʥʦʝ ʥʘ ʥʝʢʦʪʦʨʦʤ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ ʢʦʣʠʯʝʩʪʚʝ ʦʰʠʙʦʢ ʚ ʇʆ, 

ʪ.ʝ. ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ. ʇʦ ʥʝʡ ʫʜʦʙʥʦ ʦʧʨʝʜʝʣʷʪʴ ʧʘʨʘʤʝʪʨʳ ɼʞʝʣʠʥʩʢʦʛʦ-ʄʦʨʘʥʜʳ. 

ʆʜʥʘʢʦ ʥʘ ʚʳʭʦʜʝ ʫ ʥʝʧʨʝʨʳʚʥʦʡ ʤʦʜʝʣʠ ï ʯʠʩʣʦ ʦʩʪʘʚʰʠʭʩʷ ʚ ʇʆ ʦʰʠʙʦʢ, ʢʦʪʦʨʦʝ ʧʨʠʥʠʤʘʝʪ ʩ ʪʝʯʝʥʠʝʤ 

ʚʨʝʤʝʥʠ ʚʩʸ ʤʝʥʴʰʝʝ ʠ ʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ, ʥʦ ʥʠʢʦʛʜʘ ʥʝ ʜʦʩʪʠʛʘʝʪ 0. ʕʪʦ ʟʘʪʨʫʜʥʷʝʪ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʨʝʟʫʣʴʪʘ-

ʪʦʚ ʨʘʩʯʸʪʦʚ. ʇʦʵʪʦʤʫ ʨʘʩʩʤʦʪʨʝʥʘ ʪʘʢʞʝ ʜʠʩʢʨʝʪʥʘʷ ʤʦʜʝʣʴ ʧʨʦʷʚʣʝʥʠʷ ʦʰʠʙʦʢ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, 

ʦʧʠʨʘʶʱʘʷʩʷ ʥʘ ʤʘʨʢʦʚʩʢʠʡ ʩʣʫʯʘʡʥʳʡ ʧʨʦʮʝʩʩ ʪʠʧʘ ʖʣʘ ï ʌʘʨʨʠ ʩ ʧʝʨʝʤʝʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʧʝʨʝʭʦʜʦʚ 

ʤʝʞʜʫ ʩʦʩʪʦʷʥʠʷʤʠ ʧʨʦʮʝʩʩʘ ʩ ʫʯʸʪʦʤ ʪʝʭ ʞʝ ʧʘʨʘʤʝʪʨʦʚ ɼʞʝʣʠʥʩʢʦʛʦ ï ʄʦʨʘʥʜʳ. ʕʪʘ ʜʠʩʢʨʝʪʥʘʷ ʤʦʜʝʣʴ 

ʧʦʟʚʦʣʷʝʪ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʩʣʫʯʘʡʥʳʡ ʜʠʥʘʤʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʨʦʷʚʣʝʥʠʷ ʦʰʠʙʦʢ ʧʨʠ ʦʪʣʘʜʢʝ ʠʣʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʦʧʨʝʜʝʣʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʝʛʦ ʥʘʜʸʞʥʦʩʪʠ ʟʘ ʪʨʝʙʫʝʤʦʝ ʚʨʝʤʷ. ʇʨʠ ʵʪʦʤ ʦʙʨʘʙʦʪʢʘ 

ʩʪʘʪʠʩʪʠʢʠ ʧʦ ʧʨʦʷʚʠʚʰʠʤʩʷ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʦʰʠʙʢʘʤ ʧʨʦʚʦʜʠʪʩʷ ʧʨʦʮʝʜʫʨʦʡ ʤʝʪʦʜʘ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜ-

ʨʘʪʦʚ [2, 4] ʚ ʨʘʤʢʘʭ ʥʝʧʨʝʨʳʚʥʦʡ ʤʦʜʝʣʠ.  

DIRECTUM ï ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʢʦʨʧʦʨʘʪʠʚʥʳʤ ʢʦʥʪʝʥʪʦʤ (Enterprise Content Management), ʥʘ ʙʘʟʝ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʢʦʪʦʨʦʡ ʩʪʨʦʠʪʩʷ ʩʠʩʪʝʤʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʟʘ-

ʠʤʦʜʝʡʩʪʚʠʷ ʩʦʪʨʫʜʥʠʢʦʚ ʧʨʝʜʧʨʠʷʪʠʷ ʦʪ ʫʨʦʚʥʷ ʪʦʧ-ʤʝʥʝʜʞʤʝʥʪʘ ʜʦ ʢʦʥʝʯʥʳʭ ʠʩʧʦʣʥʠʪʝʣʝʡ [6]. 

ʈʷʜ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʧʨʦʮʝʩʩʝ ʦʬʠʮʠʘʣʴʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʇʆ ʥʘ ʦʩʥʦʚʝ ʧʣʘʪʬʦʨʤʳ Directum ʧʨʦʚʦʜʠʪ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʝʛʦ ʜʦʨʘʙʦʪʢʠ ʧʦʜ ʧʦʪʨʝʙʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʇʝʨʠʦʜʠʯʝʩʢʠ ʜʘʥʥʳʝ ʜʦʨʘʙʦʪʢʠ ʧʨʠʚʦʜʷʪ ʢ 

ʦʰʠʙʢʘʤ.  

ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʨʘʙʦʪʳ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʙʳʣʘ ʧʦʜʛʦʪʦʚʣʝʥʘ ʩʪʘʪʠʩʪʠʢʘ 

ʧʨʦʷʚʣʝʥʠʷ ʦʰʠʙʦʢ ʚ ʇʆ ʟʘ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ 7 ʤʝʩʷʮʝʚ, ʧʨʦʚʝʜʝʥʳ ʨʘʩʯʝʪʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʦʩʪʘʚʰʠʭʩʷ 

ʦʰʠʙʦʢ ʥʘ ʢʦʥʝʯʥʳʡ ʤʦʤʝʥʪ ʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʧʦʣʥʦʛʦ ʫʩʪʨʘʥʝʥʠʷ ʦʰʠʙʦʢ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 0,999. 

ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʠʪʝʨʘʮʠʦʥʥʘʷ ʯʠʩʣʝʥʥʘʷ ʧʨʦ-

ʮʝʜʫʨʘ ʚʳʯʠʩʣʝʥʠʷ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʯʘʩʪʠ ʨʘʚʝʥʩʪʚʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ k. ʇʨʦʮʝʜʫʨʘ ʧʨʝʢʨʘʱʘʝʪʩʷ ʠ k 

ʩʯʠʪʘʝʪʩʷ ʥʘʡʜʝʥʥʳʤ, ʢʘʢ ʪʦʣʴʢʦ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʚʳʯʠʩʣʝʥʥʦʡ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʯʘʩʪʴʶ ʨʘʚʝʥʩʪʚʘ, ʢʦʪʦʨʫʶ ʦʙʦ-

ʟʥʘʯʠʤ Ů, ʩʪʘʥʝʪ ʤʝʥʴʰʝ ʟʘʜʘʥʥʦʛʦ ʤʘʣʦʛʦ ʯʠʩʣʘ, ʥʘʧʨʠʤʝʨ, . 

                                                           
É ɹʫʨʟʫʝʚʘ ʅ.ʅ. / Burzuyeva N.N., 2016 
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ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ ʛʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʬʫʥʢʮʠʠ 
 

 
 

ʢʦʪʦʨʘʷ ʜʣʷ k=0,31 ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʚʥʘ 0. 
 

 
 

ʈʠʩ. 1. ɻʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʬʫʥʢʮʠʠ  

 

ʇʦʣʫʯʝʥʥʦʝ ʟʥʘʯʝʥʠʝ k ʧʦʜʩʪʘʚʠʤ ʚ ʬʦʨʤʫʣʫ (1) ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ . ʇʦʣʫʯʠʤ ʨʝʟʫʣʴʪʘʪ = 11,9. 
 

 
 

ʇʨʦʚʝʜʸʥ ʨʘʩʯʝʪ ʩʛʣʘʞʝʥʥʳʭ ʤʝʪʦʜʦʤ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ ʟʥʘʯʝʥʠʡ  ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ  ʠ k ʠ 

ʬʦʨʤʫʣʝ (2) ʠ ʧʦʩʪʨʦʝʥ ʩʦʚʤʝʩʪʥʳʡ ʛʨʘʬʠʢ ʠʟʤʝʥʝʥʠʡ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʙʣʶʜʝʥʠʡ ʠ ʩʛʣʘʞʝʥʥʳʭ ʤʝʪʦʜʦʤ 

ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ ʚ ʬʫʥʢʮʠʠ  (ʨʠʩʫʥʦʢ 2). 
 

 
 

 
 

ʈʠʩ. 2. ɸʧʧʨʦʢʩʠʤʘʮʠʷ ʤʝʪʦʜʦʤ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ (æni) ʨʘʩʯʝʪʥʳʤʠ ʜʘʥʥʳʤʠ (æniʨʘʩʯʝʪʥʦʝ) 
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ɿʘʜʘʚʰʠʩʴ ʚʝʨʦʷʪʥʦʩʪʴʶ ʦʙʥʘʨʫʞʝʥʠʷ ʚʩʝʭ ʦʰʠʙʦʢ ʚ ʇʆ  ʧʦ ʬʦʨʤʫʣʝ (3) ʦʧʨʝʜʝʣʠʤ ʚʨʝʤʷ, 

ʟʘ ʢʦʪʦʨʦʝ ʇʆ Directum ʜʦʩʪʠʛʥʝʪ ʟʘʜʘʥʥʦʡ ʥʘʜʸʞʥʦʩʪʠ.  

 

                                                               (3) 
 

ʕʪʦ ʚʨʝʤʷ ʩʦʩʪʘʚʣʷʝʪ t=30,446 ʤʝʩʷʮʘ. 

ɺʳʚʦʜʳ: 

1. ʈʘʩʩʤʦʪʨʝʥʳ ʩʦʚʤʝʩʪʥʦ ʜʚʝ ʤʦʜʝʣʠ ʜʣʷ ʦʮʝʥʢʠ ʥʘʜʸʞʥʦʩʪʠ ʇʆ: ʥʝʧʨʝʨʳʚʥʘʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʯʠʩʣʘ 

ʧʨʦʷʚʠʚʰʠʭʩʷ ʦʰʠʙʦʢ ʟʘ ʚʨʝʤʷ t ʠ ʜʠʩʢʨʝʪʥʘʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʦʷʚʣʝʥʠʷ n ʦʰʠʙʦʢ ʥʘ ʤʦʤʝʥʪ ʚʨʝ-

ʤʝʥʠ t. ʆʙʝ ʤʦʜʝʣʠ ʦʧʠʨʘʶʪʩʷ ʥʘ ʦʜʥʠ ʠ ʪʝ ʞʝ ʧʘʨʘʤʝʪʨʳ ɼʞʝʣʠʥʩʢʦʛʦ-ʄʦʨʘʥʜʳ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʝʥʳ ʧʦ ʥʝ-

ʧʨʝʨʳʚʥʦʡ ʤʦʜʝʣʠ ʤʝʪʦʜʦʤ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ. 

2. ʇʨʦʚʝʜʝʥʳ ʨʘʩʯʝʪʳ ʧʦ ʩʦʙʨʘʥʥʳʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʧʦ ʬʦʨʤʘʣʴʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤ ʠʟʤʝ-

ʥʝʥʠʷʤ ʢʦʜʘ. ʀʟʤʝʥʝʥʠʝ ʧʦ ʚʨʝʤʝʥʠ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʷʚʠʚʰʠʭʩʷ ʦʰʠʙʦʢ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚʩʝ ʦʰʠʙ-

ʢʠ, ʚʥʝʩʸʥʥʳʝ ʧʨʠ ʜʦʨʘʙʦʪʢʘʭ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ Directum, ʙʫʜʫʪ ʫʩʪʨʘʥʝʥʳ ʯʝʨʝʟ 

30,446 ʤʝʩʷʮʘ ʧʨʠ ʚʝʨʦʷʪʥʦʩʪʠ ʦʙʥʘʨʫʞʝʥʠʷ ʚʩʝʭ ʦʰʠʙʦʢ . 

3. ʊʨʝʙʫʝʪʩʷ ʙʦʣʝʝ ʪʱʘʪʝʣʴʥʦ ʧʨʦʚʦʜʠʪʴ ʦʪʣʘʜʢʫ ʠʟʤʝʥʝʥʠʡ ʇʆ Directum ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʝʣʝʡ 

ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʠʢ ʪʝʩʪʠʨʦʚʘʥʠʷ. 

4. ʊʨʝʙʫʝʪʩʷ ʙʦʣʝʝ ʪʱʘʪʝʣʴʥʦ ʧʨʦʚʦʜʠʪʴ ʫʯʝʪ ʠʟʤʝʥʝʥʠʡ ʢʦʜʘ ʇʆ Directum. 
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ASSESSMENT OF RELIABILITY INDEXES  

OF DIRECTUM  ELECTRONIC DOCUMENT FLOW SYSTEM  
 

N.N. Burzuyeva, Postgraduate Student 

Povolzhskiy State University of Telecommunications and Informatics (Samara), Russia 

 

Abstract. The characteristic feature of the scientific state-of-the-art is wide implementation of various tech-

nical systems in many spheres. Responsible character of the functions carried out and the cost of system failure require 

their high reliability. The provision of the specified requirements is in many respects determined by reliability level, 

achieved at the stage of system engineering. In relation to that, the issues connected to studying system reliability dur-

ing their development process become of special importance. 

Keywords: software reliability, least-square method, Jelinski-Moranda model, Directum. 
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ʋɼʂ 51-7 

 

ʇʈʀʄɽʅɽʅʀɽ ʇɸʂɽʊɸ MATHCAD  ɼʃʗ ʈɸʉʏɪʊɸ 

ʀ ʀɿʆɹʈɸɾɽʅʀʗ ʉʂɸʃʗʈʅʓʍ ʇʆʃɽʁ 
 

 ʀ.ɺ. ɽʨʰʦʚʘ1, ʊ.ɸ. ʄʠʥʝʝʚʘ2 

1 ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʤʘʪʝʤʘʪʠʢʠ,  
2 ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʚʝʜʫʶʱʘʷ ʢʘʬʝʜʨʦʡ ʤʘʪʝʤʘʪʠʢʠ 

ʉʝʚʝʨʥʳʡ (ɸʨʢʪʠʯʝʩʢʠʡ) ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ (ʉʝʚʝʨʦʜʚʠʥʩʢ), ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʥʝʢʦʪʦʨʳʝ ʩʧʦʩʦʙʳ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ MathCAD 

ʜʣʷ ʨʘʩʯʸʪʘ ʠ ʠʟʦʙʨʘʞʝʥʠʷ ʩʢʘʣʷʨʥʳʭ ʧʦʣʝʡ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʧʨʠʤʝʨʳ ʠ ʦʧʨʝʜʝʣʝʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʵʪʘ-

ʧʦʚ ʭʦʜʘ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʧʨʠ ʦʪʦʙʨʘʞʝʥʠʠ ʩʨʝʜʩʪʚʘʤʠ MathCAD. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ MathCAD, ʩʢʘʣʷʨʥʦʝ ʧʦʣʝ, ʣʠʥʠʠ ʠ ʧʦʚʝʨʭʥʦʩʪʠ ʫʨʦʚʥʷ, ʛʨʘʜʠ-

ʝʥʪ ʩʢʘʣʷʨʥʦʛʦ ʧʦʣʷ, ʧʨʦʠʟʚʦʜʥʘʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ. 

 

ʇʨʝʜʤʝʪʦʤ ʚʝʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʷʚʣʷʶʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʧʦʣʷ, ʦʙʦʙʱʘʶʱʠʝ ʧʦʥʷʪʠʷ ʤʥʦʛʠʭ ʬʠʟʠʯʝ-

ʩʢʠʭ ʧʦʣʝʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢʘʭ. ɼʦʩʪʘʪʦʯʥʦ ʥʘʟʚʘʪʴ ʧʦʣʝ ʛʨʘʚʠʪʘʮʠʠ, ʵʣʝʢʪʨʦ-

ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʧʦʣʷ ʩʢʦʨʦʩʪʝʡ ʜʚʠʞʫʱʠʭʩʷ ʯʘʩʪʠʮ ʛʘʟʘ ʠʣʠ ʞʠʜʢʦʩʪʠ, ʯʪʦʙʳ ʩʪʘʣʦ ʧʦʥʷʪʥʦ, ʯʪʦ ʠʟʫʯʝʥʠʝ 

ʧʦʣʝʡ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʌʘʢʪʠʯʝʩʢʠ ʚʩʝʛʦ ʜʚʘ ʧʦʣʷ, ʩʢʘʣʷʨʥʦʝ ʠ ʚʝʢʪʦʨʥʦʝ, 

ʚʦʙʨʘʣʠ ʚ ʩʝʙʷ ʚʩʝ ʩʚʦʡʩʪʚʘ ʠʟʚʝʩʪʥʳʭ ʚ ʥʘʫʢʝ ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ [1]. 

ʉʢʘʣʷʨʥʳʤ ʧʦʣʝʤ ʥʘʟʳʚʘʝʪʩʷ ʬʫʥʢʮʠʷ ʪʦʯʢʠ ( ), ,M x y z  ʚ ʪʨʸʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

( ) ( ), ,U U M U x y z= = , ʛʜʝ ( ), ,x y z  ï ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ M  ʚ ʢʘʢʦʡ-ʥʠʙʫʜʴ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ. 

ʂʘʢ ʚʠʜʠʤ, ʩʢʘʣʷʨʥʦʝ ʧʦʣʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʬʫʥʢʮʠʶ ʥʝʩʢʦʣʴʢʠʭ ʧʝʨʝʤʝʥʥʳʭ. 

ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʢʘʣʷʨʥʳʭ ʧʦʣʝʡ ï ʵʪʦ ʣʠʥʠʠ ʫʨʦʚʥʷ ( ),U x y C=  ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʜʚʫʭ ʠʟʤʝʨʝʥʠʡ, ʧʦʚʝʨʭʥʦʩʪʠ ʫʨʦʚʥʷ ʠʣʠ ʵʢʚʠʧʦʪʝʥʮʠʘʣʴʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ( ), ,U x y z C=  ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʪʨʸʭ 

ʠʟʤʝʨʝʥʠʡ. 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʢʘʣʷʨʥʦʛʦ ʧʦʣʷ ï ʵʪʦ ʧʨʦʠʟʚʦʜʥʘʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʠ ʛʨʘʜʠʝʥʪ.  

ʉʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ( )U M  ʚ ʪʦʯʢʝ 0M  ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 0s M M=  ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʥʦʡ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ 
0M M : 

 

( ) ( )

0

0

0

lim
M M

U M U MU

s M M

-µ
=

µ
. 

 

ɽʩʣʠ ( ), ,U x y z  ʠʤʝʝʪ ʥʝʧʨʝʨʳʚʥʳʝ ʯʘʩʪʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ, ʪʦ 

 

cos cos cos
U U U U

s x y z

µ µ µ µ
= a+ b+ g

µ µ µ µ
,                                                       (1) 

 

ʛʜʝ cos , cos , cosa b g ï ʥʘʧʨʘʚʣʷʶʱʠʝ ʢʦʩʠʥʫʩʳ s . 

ʄʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʨʘʚʘʷ ʯʘʩʪʴ ʨʘʚʝʥʩʪʚʘ (1) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʝʜʠʥʠʯʥʦ-

ʛʦ ʚʝʢʪʦʨʘ ( )cos , cos , coss= a b g
 
ʠ ʥʝʢʦʪʦʨʦʛʦ ʚʝʢʪʦʨʘ , , .

U U U
g

x y z

å õµ µ µ
=æ ö
µ µ µç ÷

 

ɻʨʘʜʠʝʥʪʦʤ ʩʢʘʣʷʨʥʦʛʦ ʧʦʣʷ ( )U M  ʚ ʪʦʯʢʝ M  ʥʘʟʳʚʘʝʪʩʷ ʚʝʢʪʦʨ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʨʘʚʝʥʩʪʚʦʤ: 

 

( ) ( ) ( )
grad ( )

U M U M U M
U M i j k

x y z

µ µ µ
= + +
µ µ µ

. 

 

ʉʚʦʡʩʪʚʘ ʛʨʘʜʠʝʥʪʘ: 

1. ɻʨʘʜʠʝʥʪ ʥʘʧʨʘʚʣʝʥ ʧʦ ʥʦʨʤʘʣʠ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʫʨʦʚʥʷ (ʠʣʠ ʣʠʥʠʠ ʫʨʦʚʥʷ, ʝʩʣʠ ʧʦʣʝ ʧʣʦʩʢʦʝ). 

                                                           
É ɽʨʰʦʚʘ ʀ.ɺ., ʄʠʥʝʝʚʘ ʊ.ɸ. / Ershova I.V., Mineeva T.A., 2016 
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2. ɻʨʘʜʠʝʥʪ ʧʦʢʘʟʳʚʘʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʚʦʟʨʘʩʪʘʥʠʷ ʩʢʘʣʷʨʥʦʛʦ ʧʦʣʷ. 

3. ʇʨʦʠʟʚʦʜʥʘʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʛʨʘʜʠʝʥʪʘ ʤʘʢʩʠʤʘʣʴʥʘ ʚ ʜʘʥʥʦʡ ʪʦʯʢʝ ʠ ʨʘʚʥʘ ʤʦʜʫʣʶ ʛʨʘʜʠʝʥʪʘ. 

4. ɻʨʘʜʠʝʥʪ ʚ ʜʘʥʥʦʡ ʪʦʯʢʝ ʩʢʘʣʷʨʥʦʛʦ ʧʦʣʷ ʝʜʠʥʩʪʚʝʥʝʥ. 

5. ʇʨʦʠʟʚʦʜʥʘʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʨʘʚʥʘ ʧʨʦʝʢʮʠʠ ʛʨʘʜʠʝʥʪʘ ʥʘ ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ [1]. 

ʇʨʠʚʝʜʸʤ ʥʝʢʦʪʦʨʳʝ ʧʨʠʤʝʥʝʥʠʷ ʧʘʢʝʪʘ MathCAD ʜʣʷ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʨʘʩʯʸʪʘ ʩʢʘʣʷʨʥʳʭ ʧʦʣʝʡ. 

ɺʥʘʯʘʣʝ ʧʦʟʥʘʢʦʤʠʤʩʷ ʩ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ MathCAD ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʣʠʥʠʡ 

ʫʨʦʚʥʷ. 

ʇʨʠʤʝʨ 1. ʇʦʩʪʨʦʠʪʴ ʣʠʥʠʠ ʫʨʦʚʥʷ ʧʣʦʩʢʦʛʦ ʩʢʘʣʷʨʥʦʛʦ ʧʦʣʷ

2

2

4

y
x

U x e
- -

= Ö  ʚ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʦʙ-

ʣʘʩʪʠ 22,22 <<-<<- yx .  

ʈʝʰʝʥʠʝ. 

 

 
 

ʋʢʘʟʘʥʠʝ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʩʪʨʦʠʪʴ ʣʠʥʠʠ ʫʨʦʚʥʷ ʟʘʜʘʥʥʦʛʦ ʩʢʘʣʷʨʥʦʛʦ ʧʦʣʷ, ʚ ʤʝʥʶ çɻʨʘʬʠʢʘè ʚʳ-

ʙʠʨʘʝʪʩʷ ʢʦʤʘʥʜʘ çʃʠʥʠʠ ʫʨʦʚʥʷè ʠ ʚʚʦʜʠʪʩʷ ʚ ʧʦʤʝʯʝʥʥʦʡ ʧʦʟʠʮʠʠ ʠʤʷ U . 

ɺ ʧʨʠʤʝʨʝ 2 ʨʘʩʩʤʦʪʨʠʤ ʚʦʟʤʦʞʥʦʩʪʠ ʧʘʢʝʪʘ MathCAD ʜʣʷ ʨʘʩʯʸʪʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʩʢʘʣʷʨʥʦʛʦ ʧʦʣʷ. 

ʇʨʠʤʝʨ 2. ʅʘʡʜʠʪʝ ʛʨʘʜʠʝʥʪ ʜʣʷ ʬʫʥʢʮʠʠ 
zyxxyzeU ++= . ɺʳʯʠʩʣʠʪʝ ʚ ʪʦʯʢʝ ( )0,1, 1M -  ʧʨʦʠʟ-

ʚʦʜʥʫʶ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 
1 3

, , 0
2 2

s
å õ
=æ ö
ç ÷

 ʠ ʛʨʘʜʠʝʥʪ ʬʫʥʢʮʠʠ ʚ ʵʪʦʡ ʪʦʯʢʝ. 

ʈʝʰʝʥʠʝ. 
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ʇʨʠʤʝʨ 2 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʪʘʢ ʢʘʢ ʧʨʦʠʟʚʦʜʥʘʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʦʪʨʠʮʘʪʝʣʴʥʘ, ʪʦ ʬʫʥʢʮʠʷ U  (ʩʢʘʣʷʨʥʦʝ 

ʧʦʣʝ) ʫʙʳʚʘʝʪ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʅʘʠʙʦʣʴʰʘʷ ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʪʦʯʢʝ ( )0,1, 1M -  
ʨʘʚʥʘ 1 ( )grad 1U = .  

ʀʪʘʢ, ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʩʢʘʣʷʨʥʳʭ ʧʦʣʝʡ ʧʨʠʚʦʜʷʪ ʤʥʦʛʠʝ ʟʘʜʘʯʠ ʬʠʟʠʢʠ, ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ, ʤʘʪʝʤʘʪʠʢʠ, 

ʤʝʭʘʥʠʢʠ ʠ ʜʨʫʛʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ. ʀʟʫʯʝʥʠʝ ʦʜʥʠʭ ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʟʫʯʝʥʠʶ ʠ ʜʨʫ-

ʛʠʭ [2]. ʇʦʵʪʦʤʫ ʚʘʞʥʦ ʫʤʝʪʴ ʧʨʠʤʝʥʷʪʴ ʭʦʪʷ ʙʳ ʦʜʠʥ ʠʟ ʤʥʦʞʝʩʪʚʘ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʥʘʧʨʠʤʝʨ, 

MathCAD, ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʨʘʩʯʸʪʦʚ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʢʘʣʷʨʥʳʭ ʧʦʣʝʡ ʠ ʠʭ ʥʘʛʣʷʜʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. ʂ ʪʦʤʫ ʞʝ 

ʥʘʛʣʷʜʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʠ ʣʸʛʢʦʩʪʴ ʚ ʨʘʩʯʸʪʘʭ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʣʶʙʦʡ ʦʙ-

ʣʘʩʪʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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ʋɼʂ 531 

 

ʏʀʉʃɽʅʅʆɽ ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʆʉɽʉʀʄʄɽʊʈʀʏʅʆɻʆ  

ʊɽʏɽʅʀʗ ʄɽʊʆɼʆʄ ʌʀʂʊʀɺʅʓʍ ʆɹʃɸʉʊɽʁ 
 

 ɸ.ʍ. ʅʫʨʙʝʢʦʚʘ1, ɸ.ɸ. ʅʘʡʟʘסʘʨʘʝʚʘ2, ɸ.ɹ. ʄʠʤʝʥʙʘʝʚʘ3 

1, 2, 3 ʤʘʛʠʩʪʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ 

ʂʘʟʘʭʩʢʠʡ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʉ. ʉʝʡʬʫʣʣʠʥʘ (ɸʩʪʘʥʘ), ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʪʝʯʝʥʠʷ ʚʷʟʢʦʡ ʥʝʩʞʠʤʘʝ-

ʤʦʡ ʞʠʜʢʦʩʪʠ ʚ ʦʩʝʩʠʤʤʝʪʨʠʯʥʦʡ ʪʨʫʙʝ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʛʝʦʤʝʪʨʠʡ ʠ ʟʥʘʯʝʥʠʡ ʯʠʩʣʘ ʈʝʡʥʦʣʴʜʩʘ. ʆʧʠʩʳʚʘʝʪʩʷ 

ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʜʣʷ ʯʠʩʣʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʥʝʯʥʦ-ʨʘʟʥʦʩʪʥʳʡ ʤʝʪʦʜ ʨʝʰʝʥʠʷ ʪʨʝʭʤʝʨʥʳʭ ʥʝʩʪʘʮʠʦʥʘʨ-

ʥʳʭ ʫʨʘʚʥʝʥʠʡ ʅʘʚʴʝ-ʉʪʦʢʩʘ ʚ ʥʝʨʝʛʫʣʷʨʥʦʡ ʦʙʣʘʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʯʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʪʝʯʝʥʠʷ ʥʝʩʞʠʤʘʝʤʦʡ ʚʷʟʢʦʡ ʞʠʜʢʦʩʪʠ. 

 

ʏʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʜʚʫʤʝʨʥʦʛʦ ʪʝʯʝʥʠʷ ʥʝʩʞʠʤʘʝʤʦʡ ʚʷʟʢʦʡ ʞʠʜʢʦʩʪʠ ʚ ʢʘʥʘʣʝ ʧʣʘʚʥʦ ʨʘʩʰʠ-

ʨʷʶʱʝʡʩʷ ʚʭʦʜʥʦʡ ʛʨʘʥʠʮʝʡ ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʪʝʩʪʦʚʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʦʪʨʘʙʦʪʢʠ ʪʦʯʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʘʣʛʦʨʠʪʤʦʚ.  

ɯɯʨʠ ʯʠʩʣʝʥʥʦʤ ʨʝʰʝʥʠʠ ʩʠʩʪʝʤʳ ʥʝʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʦʧʠʩʳʚʘʶʱʝʡ ʜʚʠʞʝʥʠʝ ʚʷʟʢʦʡ ʞʠʜʢʦʩʪʠ, 

ʚʦʟʥʠʢʘʶʪ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʪʨʫʜʥʦʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʥʘʣʠʯʠʝʤ ʚ ʫʨʘʚʥʝʥʠʠ ʥʝʨʘʟʨʳʚʥʦʩʪʠ ʪʦʣʴʢʦ ʢʦʤʧʦʥʝʥʪ 

ʩʢʦʨʦʩʪʠ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʧʨʷʤʦʡ ʩʚʷʟʠ ʩ ʜʘʚʣʝʥʠʝʤ. 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʣʦʞʝʥ ʤʝʪʦʜ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʡ ʅʘʚʴʝ-ʉʪʦʢʩʘ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʤʝʪʦʜʝ 

ʬʠʢʪʠʚʥʳʭ ʦʙʣʘʩʪʝʡ. ɿʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʛʦ ʤʝʪʦʜʘ ʫʜʘʝʪʩʷ ʧʦʣʫʯʠʪʴ ʨʘʟʥʦʩʪʥʳʝ ʟʘʜʘʯʠ ɼʠʨʠʭʣʝ ʜʣʷ ʦʧʨʝ-

ʜʝʣʝʥʠʷ ʜʘʚʣʝʥʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʪʝʯʝʥʠʷ ʚʷʟʢʦʡ ʥʝʩʞʠʤʘʝʤʦʡ ʞʠʜ-

ʢʦʩʪʠ ʚ ʦʩʝʩʠʤʤʝʪʨʠʯʥʦʡ ʪʨʫʙʝ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʛʝʦʤʝʪʨʠʡ.  

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʪʝʯʝʥʠʷ ʦʩʥʦʚʘʥʦ ʥʘ ʯʠʩʣʝʥʥʦʤ ʨʝʰʝʥʠʠ ʪʨʝʭʤʝʨʥʳʭ ʫʨʘʚʥʝʥʠʡ ʅʘʚʴʝ-

ʉʪʦʢʩʘ ʜʣʷ ʥʝʩʞʠʤʘʝʤʦʡ ʚʷʟʢʦʡ ʞʠʜʢʦʩʪʠ ʚ ʧʝʨʝʤʝʥʥʳʭ ʩʢʦʨʦʩʪʴ, ʜʘʚʣʝʥʠʝ. ʋʨʘʚʥʝʥʠʷ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʚʠʜʝ 
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                                (1) 

 

ʊʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ ʧʨʦʭʦʜʠʪ ʚ ʪʨʝʭʤʝʨʥʦʡ ʦʩʝʩʠʤʤʝʪʨʠʯʥʦʡ ʦʙʣʘʩʪʠ 
0W  ʠ ʥʘ ʛʨʘʥʠʮʘʭ ʩʪʘʚʷʪʩʷ ʫʩʣʦ-

ʚʠʷ ʜʣʷ ʟʘʤʳʢʘʥʠʷ ʩʠʩʪʝʤ ʫʨʘʚʥʝʥʠʡ (1). ʅʘ ʪʚʝʨʜʳʭ ʩʪʝʥʢʘʭ ɻ ʜʣʷ ʢʦʤʧʦʥʝʥʪ ʩʢʦʨʦʩʪʠ ʟʘʜʘʶʪʩʷ ʫʩʣʦʚʠʷ ʧʨʠ-

ʣʠʧʘʥʠʷ ʠ ʥʝʧʨʦʪʝʢʘʥʠʷ 
 

0=u , 0=u , 0=w  ʧʨʠ  (),222 yfzx ¢+   20 ly¢¢                                    (2) 

 

ʛʜʝ ()-yf ʬʫʥʢʮʠʷ, ʦʧʠʩʳʚʘʶʱʘʷ ʣʠʥʠʶ ʦʙʨʘʟʦʚʘʥʥʫʶ ʩʝʯʝʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʠ ɻ ʢʦʦʨʜʠʥʘʪʥʳʤʠ ʧʣʦʩʢʦʩʪʷʤʠ. 

ʅʘ ʚʭʦʜʝ ʠ ʚʳʭʦʜʝ ʪʨʫʙʳ ʟʘʜʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʟʥʘʯʝʥʠʷ ʚʭʦʜʥʦʛʦ ʠ ʚʳʭʦʜʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʥʫʣʝʚʳʝ 

ʫʩʣʦʚʠʷ ʜʣʷ ʢʘʩʘʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪ ʚʝʢʪʦʨʘ ʩʢʦʨʦʩʪʠ, ʪ.ʝ. 
 

0pp= , 0=u , 0=w  ʧʨʠ 0=y , 
2

0

22 rzx ¢+  

1pp= , 0=u , 0=w   ʧʨʠ 2ly= , 
2

1

22 rzx ¢+                                                (3) 

 

ʛʜʝ -10,rr  ʨʘʜʠʫʩʳ ʚʭʦʜʥʦʛʦ ʠ ʚʳʭʦʜʥʦʛʦ ʩʝʯʝʥʠʷ ʪʨʫʙʳ, -2l ʝʝ ʜʣʠʥʘ, -10, pp ʚʭʦʜʥʦʝ ʠ ʚʳʭʦʜʥʦʝ ʟʥʘʯʝ-

ʥʠʷ ʜʘʚʣʝʥʠʷ. 

                                                           
É ʅʫʨʙʝʢʦʚʘ ɸ.ʍ., ʅʘʡʟʘסʘʨʘʝʚʘ ɸ.ɸ., ʄʠʤʝʥʙʘʝʚʘ ɸ.ɹ. / Nurbekova A.Kh., Nayzagarayeva A.A., Mimenbayeva A.B., 2016 
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ɼʣʷ ʯʠʩʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʡ ʚ ʪʨʝʭʤʝʨʥʦʡ ʦʙʣʘʩʪʠ 
0W  ʩ ʢʨʠʚʦʣʠʥʝʡʥʳʤʠ ʛʨʘʥʠʮʘʤʠ ʠʩʧʦʣʴ-

ʟʫʝʪʩʷ ʤʝʪʦʜ ʬʠʢʪʠʚʥʳʭ ʦʙʣʘʩʪʝʡ. ʆʙʣʘʩʪʲ 
0W  ʧʦʢʨʳʚʘʝʪʩʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʦʙʣʘʩʪʴʶ W, ʠʤʝʶʱʝʡ ʬʦʨʤʫ 

ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ { }321 ||,0,|| lzlylx ¢¢¢¢=W . ɺʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʟʘʜʘʯʘ ʚ ʦʙʣʘʩʪʠ 

10 WW=W 8  ʠʤʝʝʪ ʚʠʜ 

 

( ) ( )
,

,,

Re

1 eeeeee

e
V

zyx
pVVVVt

CCCCC
-Ð-D=Ð+                                                  (4) 

0=eVdiv
C

                                                                           (5) 
 

ʩ ʥʘʯʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ 
 

( )zyxVV t ,,| 00==
e

                         (6) 

 

ʠ ʛʨʘʥʠʯʥʳʤʠ ʫʩʣʦʚʠʷʤʠ 
 

constp =e , 0=eu , 0=ew ʧʨʠ 1lx -= , 20 ly¢¢ , 
3|| lz¢  

constp =e , 0=eu , 0=eu ʧʨʠ 
3lz -= , 20 ly¢¢ , 1|| lx ¢  

0pp =e , 0=eu , 0=ew ʧʨʠ 0=y , 1|| lx ¢ , 
3|| lz¢                                           (7) 

1pp =e , 0=eu , 0=ew ʧʨʠ 2ly= , 1|| lx ¢ ,  
3|| lz¢  

 

ʛʜʝ  
 

( )
( )

( )í
ì
ë

WÍ

WÍ
=

1

0

,,,1

,,,,0
,,

zyxʝʩʣʠ

zyxʝʩʣʠ
zyxx  

 

( )-= eeee wu ,,uV
C

ʚʝʢʪʦʨ ʩʢʦʨʦʩʪʠ ʠ -e ʤʘʣʳʡ ʧʘʨʘʤʝʪʨ. ɺ ʦʙʣʘʩʪʠ ] ]T,0³W=WT  ʩ ʛʨʘʥʠʮʝʡ 

] ]TT ,0³Wµ=Wµ  ʧʦʩʪʨʦʠʤ ʯʝʪʳʨʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʩʝʪʢʠ ttttw hhhh RGQ ,,,  

 

( )( ){ ,,,,, 332211111 lkhljhlihzyxh ---==w  

1,0 Ni = , 
2,0 Nj = 3,0 Nk= , 

111 /2 Nlh = , 222 /2 Nlh = , }333 /2 Nlh =  

{ }njjt j ,...,1,0, === twt  

tt www ³= hh  

( ) ( )( ){ ,,,2/1,,2/1 3322111 lkhljhlhizyxQ kjh ----=-=                                       (8) 

1,1 Ni = , 
2,0 Nj = , }3,0 Nk= , 

,tt w³= hh QQ  

( ){ ,,2/1, kjih zyxG -=  1,0 Ni = , 2,1 Nj = , }3,0 Nk=  

,tt w³= hh GG  

( ){ 2/1,, -= kjih zyxR , 
1,0 Ni = , 

2,0 Nj = , }3,1 Nk=  

tt w³= hh RR  

 

ʆʙʦʟʥʘʯʠʤ hhhhh RGQ ÆÆÆ=W w . ɼʣʷ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʫʨʘʚʥʝʥʠʡ (4), (5) ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʥʝʯʥʦ-

ʨʘʟʥʦʩʪʥʘʷ ʩʭʝʤʘ, ʧʦʩʪʨʦʝʥʥʘʷ ʥʘ ʩʝʪʢʝ hW . ɿʘʤʝʥʠʤ ʬʫʥʢʮʠʠ 
eee wu,,u  ʠ 

er  ʚʭʦʜʷʱʠʝ ʚ (4)-(7) ʠʭ ʩʝʪʦʯ-

ʥr ʤʠ ʘʥʘʣʦʛʘʤʠ uu ºe  ʠ ʚ ʫʟʣʘʭ ʩʝʪʢʠ  hQ , uueº  ʚ ʫʟʣʘʭ ʩʝʪʢʠ hG ,  wweº  ʚ ʫʟʣʘʭ ʩʝʪʢʠ hR  , ʘ  

pp ºe  ʚ ʫʟʣʘʭ ʩʝʪʢʠ hw . 
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ʉʭʝʤʘ (10)-(11) ʘʧʧʨʦʢʩʠʤʠʨʫʝʪ ʩʠʩʪʝʤʫ (4), (5) ʩʦ ʚʪʦʨʳʤ ʧʦʨʷʜʢʦʤ ʪʦʯʥʦʩʪʠ (ʧʦʛʨʝʰʥʦʩʪʴ ʘʧʧʨʦʢ-

ʩʠʤʘʮʠʠ ʧʦʨʷʜʢʘ ( ),, 2hQt  ʛʜʝ ( )321 ,,max hhhh= ). 

ɻʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ (7) ʘʧʧʨʦʢʩʠʤʠʨʫʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

ʧʨʠ 10 1-¢¢ Ni , 10 2-¢¢ Nj  

 

01

,,2/1 3
=+

+

n

Njiu , 01

,2/1, 3
=+

+

n

Njiu , 
1

2/1,,

1

2/1,, 33

+

-

+

+ = n

Nji

n

Nji ww  

constNji =
3,,r ;                                                                           (12) 

 

ʧʨʠ 10 2-¢¢ Nj , 10 3-¢¢ Nk  

 

01

,2/1,1
=+

+

n

kjNu ,  01

2/1,,1
=+

+

n

kjNw , 
1

,,2/1

1

,,2/1 31

+

-

+

+ = n

kjN

n

kjN ww  

constkjN =,,1
r                                                                             (13) 

 

ʥʘ ʚʭʦʜʝ ʧʨʠ 10 1-¢¢ Ni , 10 3-¢¢ Nk  

 

01

,0,2/1 =+

+

n

kiu , 01

2/1,0, =+

+

n

kiw , 
1

,2/1,

1

,2/1,

++

- = n

ki

n

kji uu , 0

1

,0, rr =+n

ki                                   (14) 

 

ʥʘ ʚʳʭʦʜʝ ʧʨʠ 10 1-¢¢ Ni , 10 3-¢¢ Nk   

 

01

,,2/1 2
=+

+

n

kNiu , 01

2/1,, 2
=+

+

n

kNiw , 
1

,2/1,

1

,2/1, 22

+

-

+

+ = n

kNi

n

kNi uu , 0

1

,, 2
rr =+n

kNi                         (15) 

 

ʈʘʟʥʦʩʪʥʘʷ ʩʭʝʤʘ (9)-(15) ʨʝʘʣʠʟʫʝʪʩʷ ʩʭʝʤʦʡ ʨʘʩʱʝʧʣʝʥʠʷ ʧʦ ʬʠʟʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʘʤ. ʀʟ (13)-(15) 

ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʫʯʘʩʪʚʫʶʪ ʟʥʘʯʝʥʠʷ ʥʝʠʟʚʝʩʪʥʳʭ ʚ ʬʠʢʪʠʚʥʳʭ ʫʟʣʘʭ. ʈʘʩʧʠ-

ʩʳʚʘʷ ʫʨʘʚʥʝʥʠʝ ʜʚʠʞʝʥʠʷ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʝʪʦʯʥʳʭ ʰʘʙʣʦʥʘʭ ʜʣʷ ʩʦʩʝʜʥʝʛʦ ʩ ʛʨʘʥʠʮʝʡ ʫʟʣʘʭ ʩʝʪʢʠ, ʧʦ-

ʣʫʯʠʤ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʧʦʣʷ ʚʙʣʠʟʠ ʛʨʘʥʠʮ. 

ʆʧʠʩʘʥʥʳʡ ʤʝʪʦʜ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʷʟʢʦʛʦ ʪʝʯʝʥʠʷ ʚ ʪʨʝʭʤʝʨʥʳʭ ʦʙʣʘʩʪʷʭ ʧʨʦʠʟʚʦʣʴʥʦʡ 

ʬʦʨʤʳ ʧʨʠʤʝʥʝʥ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʜʣʷ ʨʘʩʯʝʪʘ ʪʝʯʝʥʠʷ ʚ ʪʨʫʙʝ ʩ ʧʣʘʚʥʳʤ ʨʘʩʰʠʨʝʥʠʝʤ ʚʭʦʜʥʦʡ ʯʘʩʪʠ ʠ 

ʧʣʘʚʥʳʤ ʩʫʞʝʥʠʝʤ ʥʘ ʚʳʭʦʜʝ. 

ʇʦʚʝʨʭʥʦʩʪʴ ʪʨʫʙʳ ʦʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ 

 

5

1

3

2

9

4
)( 2 ++-= yyyf ,   5.10 ¢¢y ,   )(222 yfzx =+  

 

ʈʘʜʠʫʩ ʚʭʦʜʥʦʛʦ ʠ ʚʳʭʦʜʥʦʛʦ ʩʝʯʝʥʠʷ ʪʨʫʙʳ ʧʦʣʘʛʘʣʠʩʴ 2.010 ==rr . ɼʣʠʥʳ ʨʝʙʝʨ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʦʙʣʘʩʪʠ 11 =l , 5.12 =l , 13=l . ʅʘʯʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʣʷ ʩʢʦʨʦʩʪʠ ʟʘʜʘʚʘʣʠʩʴ ʪʘʢ: 

 

1=u ,  0=u ,  0=w  

)(yfx ¢ ,  )(yfz ¢ ,  5.10 ¢¢y  

 

ɼʣʷ ʨʘʩʯʝʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʝʪʢʠ (11x21x11) ʠ (21x31x21). ʀʟ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʦʚ ʤʦʞʥʦ ʫʚʠʜʝʪʴ, 

ʯʪʦ ʧʨʦʬʠʣʴ ʩʢʦʨʦʩʪʠ ʙʣʠʟʦʢ ʢ ʧʘʨʘʙʦʣʠʯʝʩʢʦʤʫ ʠ ʨʘʩʭʦʜ ʞʠʜʢʦʩʪʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʷʭ ʦʩʪʘ-

ʝʪʩʷ ʧʦʯʪʠ ʦʜʠʥʘʢʦʚʳʤ, ʨʘʚʥʳʤ 0.002. ʅʘ ʬʠʢʪʠʚʥʦʡ ʯʘʩʪʠ ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʩʪʨʝʤʠʪʩʷ ʢ 

ʥʫʣʶ ʩ ʫʤʝʥʴʰʝʥʠʝʤ e. ɿʥʘʯʝʥʠʷ ʜʘʚʣʝʥʠʷ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʚʙʣʠʟʠ ʩʝʪʢʠ ʚʥʫʪʨʠ ʪʨʫʙʳ, ʫʤʝʥʴʰʘʶʪʩʷ ʢ ʮʝʥʪʨʫ 

ʪʨʫʙʳ, ʘ ʚ ʬʠʢʪʠʚʥʦʡ ʦʙʣʘʩʪʠ ʣʠʥʝʡʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʢ ʛʨʘʥʠʮʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʦʙʣʘʩʪʠ. 
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NUMERICAL SIMULATION  OF AXIALLY SYMMETRIC  

MOTION BY FICTITIOUS  DOMAIN METHOD  
 

A.Kh. Nurbekova1, A.A. Nayzagarayeva2, A.B. Mimenbayeva3 

1, 2, 3 Master of Technical Sciences 

S. Seifullin Kazakh Agro Technical University (Astana), Republic of Kazakhstan 

 

Abstract. In this article the results of calculations of constant-property flotation of viscous incondensible liquid 

in an axially symmetric tube for various configurations and values of Reynolds number are given. The finite-difference 

method of solution of the NavierïStokes three-dimensional unsteady-state equations in irregular region developed for 

numerical research is described. 

Keywords: numerical simulation, flotation of viscous incondensible liquid. 
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ɸʅɸʃʀɿ ʕʌʌɽʂʊʆɺ ʇɽʈɽʄɽʅʅʆʁ ʄɸʉʉʓ ɺ ɼɺʀɾɽʅʀʀ  

ʀʉʉʃɽɼʋɽʄʓʍ ʊɽʃ ɺ ʅɽʎɽʅʊʈɸʃʔʅʆʄ ʇʆʃɽ ʊʗɻʆʊɽʅʀʗ 
 

 ʂ.ɸ. ʆʤʘʨʢʫʣʦʚ1, ɸ.ɹ. ʄʠʤʝʥʙʘʝʚʘ2 

1 ʧʨʦʬʝʩʩʦʨ, 2 ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʂʘʟʘʭʩʢʠʡ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʉ. ʉʝʡʬʫʣʣʠʥʘ (ɸʩʪʘʥʘ), ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʦʪʨʝʥʘ ʟʘʜʘʯʘ ʦ ʜʚʠʞʝʥʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʩʧʫʪʥʠʢʘ ʃʫʥʳ ʥʘ ʙʘʟʝ ʦʜʥʦʛʦ ʚʘʨʠʘʥʪʘ 

ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʟʘʜʘʯʠ ʜʚʫʭ ʥʝʧʦʜʚʠʞʥʳʭ ʮʝʥʪʨʦʚ ʧʨʠ ʥʘʣʠʯʠʠ ʜʦʙʘʚʦʯʥʦʡ ʩʠʣʳ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʩʢʦʨʦʩʪʠ 

ʩʧʫʪʥʠʢʘ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʤʘʩʩʳ. ɺʳʚʝʜʝʥʳ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ ʜʣʷ ʦʩʢʫʣʠʨʫ-

ʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʚʦʟʤʫʱʝʥʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʧʫʪʥʠʢʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʩʧʫʪʥʠʢ, ʥʝʩʪʘʮʠʦʥʘʨʥʘʷ ʟʘʜʘʯʘ ʜʚʫʭ ʥʝʧʦʜʚʠʞʥʳʭ ʮʝʥʪʨʦʚ, ʙʘʨʠ-

ʮʝʥʪʨʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ, ʩʠʣʦʚʘʷ ʬʫʥʢʮʠʷ. 

 

ɺʚʝʜʝʥʠʝ  

ɺ ʧʦʩʣʝʜʥʠʝ ʚʨʝʤʷ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʙʦʙʱʝʥʠʝ ʟʘʜʘʯʠ ʜʚʫʭ ʥʝʧʦʜʚʠʞʥʳʭ ʮʝʥʪʨʦʚ, ʢʦʛʜʘ ʢʦʦʨʜʠ-

ʥʘʪʳ ʧʨʠʪʷʛʠʚʘʶʱʠʭ ʪʦʯʝʢ ʬʦʨʤʘʣʴʥʦ ʧʦʣʘʛʘʶʪʩʷ ʢʦʤʧʣʝʢʩʥʦ ʩʦʧʨʷʞʝʥʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ. 

ʇʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʢʣʘʩʩʠʯʝʩʢʦʡ ʟʘʜʘʯʠ ʜʚʫʭ ʥʝʧʦ-

ʜʚʠʞʥʳʭ ʮʝʥʪʨʦʚ ʜʣʷ ʠʟʫʯʝʥʠʷ ʜʚʠʞʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʠ ʚ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ ʧʦʣʝ, ʙʣʠʟʢʦʤ ʢ ʛʨʘʚʠʪʘʮʠʦʥ-

ʥʦʤʫ ʧʦʣʶ ɿʝʤʣʠ, ʠʣʠ ʃʫʥʳ, ʧʨʠʯʝʤ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʚʦʟʤʦʞʥʘ ʪʘʢʘʷ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ, ʚ ʢʦʪʦʨʦʡ ʜʠʬʬʝ-

ʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʠʥʪʝʛʨʠʨʦʚʘʥʳ ʚ ʢʚʘʜʨʘʪʫʨʘʭ. 

ɿʘʜʘʯʘ ʜʚʫʭ ʥʝʧʦʜʚʠʞʥʳʭ ʮʝʥʪʨʦʚ ʠʟʚʝʩʪʥʘ ʝʱʝ ʩʦ ʚʨʝʤʝʥ ʕʡʣʝʨʘ ʠ ʩ ʪʝʭ ʧʦʨ ʩʣʫʞʘʪ ʠʩʪʦʯʥʠʢʦʤ 

ʤʥʦʞʝʩʪʚʘ ʨʘʙʦʪ, ʚ ʢʦʪʦʨʳʭ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʧʨʠʝʤʳ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʫʨʘʚʥʝʥʠʡ ʜʚʠʞʝʥʠʡ ʠ ʠʟʫʯʘ-

ʣʠʩʴ ʚʝʩʴʤʘ ʧʦʜʨʦʙʥʦ ʦʙʱʠʝ ʩʚʦʡʩʪʚʘ ʜʚʠʞʝʥʠʡ ʠ ʪʨʘʝʢʪʦʨʠʡ. ʀ ʢʘʢ ʫʢʘʟʳʚʘʣʦʩʴ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʟʘʜʘʯʠ ʜʚʫʭ ʥʝʧʦʜʚʠʞʥʳʭ ʮʝʥʪʨʦʚ ʢʘʢ ʥʝʢʦʪʦʨʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ ʚ ʨʝʘʣʴʥʳʭ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯʘʭ, 

ʥʘʧʨʠʤʝʨ, ʚ ʟʘʜʘʯʘʭ ʦ ʜʚʠʞʝʥʠʠ ʤʘʣʳʭ ʧʣʘʥʝʪ ʠʣʠ ʢʦʤʝʪ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʨʠʪʷʞʝʥʠʷ ʉʦʣʥʮʘ ʠ ʖʧʠʪʝʨʘ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʪʘʢ ʢʘʢ ʖʧʠʪʝʨ ʦʧʠʩʳʚʘʝʪ ʩʚʦʶ ʧʦʯʪʠ ʢʨʫʛʦʚʫʶ ʦʨʙʠʪʫ ʚʦʢʨʫʛ ʉʦʣʥʮʘ ʧʨʠʤʝʨʥʦ ʟʘ 12 ʣʝʪ, ʪʦ 

ʚ ʪʝʯʝʥʠʝ ʥʝʙʦʣʴʰʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʚʨʝʤʝʥʠ ʝʛʦ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʥʝʧʦʜʚʠʞʥʳʤ, ʘ ʪʦʛʜʘ ʜʚʠʞʝʥʠʝ ʤʘʣʳʭ ʧʣʘʥʝʪ 

ʠʣʠ ʢʦʤʝʪ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʢʘʢ ʟʘʜʘʯʠ ʜʚʫʭ ʥʝʧʦʜʚʠʞʥʳʭ ʮʝʥʪʨʦʚ. ɿʘʜʘʯʫ ʦ ʜʚʠʞʝʥʠʠ 

ʢʦʩʤʠʯʝʩʢʦʛʦ ʢʦʨʘʙʣʷ ʢ ʃʫʥʝ ʪʘʢʞʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʢʘʢ ʟʘʜʘʯʠ ʜʚʫʭ ʥʝʧʦʜʚʠʞ-

ʥʳʭ ʮʝʥʪʨʦʚ, ʪʘʢ ʢʘʢ ʟʘ ʚʨʝʤʷ ʧʝʨʝʣʝʪʘ ʢ ʃʫʥʝ (ʦʢʦʣʦ 4-ʭ ʩʫʪʦʢ) ʧʦʩʣʝʜʥʷʷ ʧʝʨʝʤʝʩʪʠʪʩʷ ʧʦ ʩʚʦʝʡ ʧʦʯʪʠ ʢʨʫʛʦ-

ʚʦʡ ʦʨʙʠʪʝ ʚʦʢʨʫʛ ɿʝʤʣʠ ʥʝ ʦʯʝʥʴ ʟʥʘʯʠʪʝʣʴʥʦ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ  

ʈʘʩʩʤʦʪʨʠʤ ʟʘʜʘʯʫ ʦ ʜʚʠʞʝʥʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʩʧʫʪʥʠʢʘ ʃʫʥʳ ʥʘ ʙʘʟʝ ʦʜʥʦʛʦ ʚʘʨʠʘʥʪʘ ʥʝʩʪʘʮʠʦʥʘʨ-

ʥʦʡ ʟʘʜʘʯʠ ʜʚʫʭ ʥʝʧʦʜʚʠʞʥʳʭ ʮʝʥʪʨʦʚ ʧʨʠ ʥʘʣʠʯʠʠ ʜʦʙʘʚʦʯʥʦʡ ʩʠʣʳ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʩʢʦʨʦʩʪʠ ʩʧʫʪʥʠʢʘ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʤʘʩʩʳ. ɺʳʚʝʜʝʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ ʜʣʷ ʦʩʢʫʣʠʨʫʶʱʠʭ ʵʣʝʤʝʥ-

ʪʦʚ ʚʦʟʤʫʱʝʥʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʧʫʪʥʠʢʘ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ, ʧʨʠ ʘʥʘʣʠʟʝ ʵʬʬʝʢ-

ʪʦʚ ʧʝʨʝʤʝʥʥʦʡ ʛʨʘʚʠʪʘʮʠʠ ʚ ʦʨʙʠʪʘʣʴʥʦʤ ʜʚʠʞʝʥʠʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʧʫʪʥʠʢʦʚ ʃʫʥʳ, ʘ ʪʘʢʞʝ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʜʘʯ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ ʪʝʣ ʧʝʨʝʤʝʥʥʦʡ ʤʘʩʩʳ. 

ʇʫʩʪʴ ʦʭʫz ï ʠʥʝʨʮʠʦʥʘʣʴʥʘʷ ʣʫʥʦʮʝʥʪʨʠʯʝʩʢʘʷ ʩʝʣʝʥʦʵʢʚʘʪʦʨʠʘʣʴʥʘʷ ʧʨʷʤʦʫʛʦʣʴʥʘʷ ʩʠʩʪʝʤʘ ʢʦʦʨ-

ʜʠʥʘʪ. ʊʦʛʜʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ ʩʧʫʪʥʠʢʘ, ʚ ʙʘʨʠʮʝʥʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʩ ʦʩʴʶ 

ʘʧʧʣʠʢʘʪ P1 P2, ʠʤʝʝʪ ʚʠʜ: 

 

- = -ű(t),   - = -ű(t), - = -ű(t)                                            (1) 

 

ɿʜʝʩʴ V ï ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʧʦʪʝʥʮʠʘʣ ʃʫʥʳ, ʢʦʪʦʨʳʡ ʜʘʝʪʩʷ ʬʦʨʤʫʣʦʡ 
 

V=                                                                 (2) 

 

ʛʜʝ  
 

  = ,                                            (2ô) 

 

ʚ ʢʦʪʦʨʦʡ    -   ʥʝʢʦʪʦʨʳʝ ʧʦʩʪʦʷʥʥʳʝ. ʇʝʨʪʫʨʙʘʮʠʦʥʥʘʷ ʬʫʥʢʮʠʷ R ʠʤʝʝʪ ʚʠʜ  
 

R=U-V                                                                                      (3) 

                                                           
É ʆʤʘʨʢʫʣʦʚ ʂ.ɸ., ʄʠʤʝʥʙʘʝʚʘ ɸ.ɹ. / Omarkulov K.A., Mimenbayeva A.B., 2016 
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ʛʜʝ U ï ʩʠʣʦʚʘʷ ʬʫʥʢʮʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʟʘʜʘʯʠ. ɺ ʬʦʨʤʫʣʘʭ (1) - (3) G ï ʧʦʩʪʦʷʥʥʘʷ ʪʷʛʦʪʝ-

ʥʠʷ, ű ï ʥʝʧʨʝʨʳʚʥʘʷ ʬʫʥʢʮʠʷ ʚʨʝʤʝʥʠ, m ï ʤʘʩʩʘ ʃʫʥʳ, ű(t) ï ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʠʟʚʦʣʴʥʘʷ ʬʫʥʢʮʠʷ ʚʨʝʤʝʥʠ,  ï 

ʩʨʝʜʥʠʡ ʨʘʜʠʫʩ ʃʫʥʳ,   ï ʣʫʥʦʮʝʥʪʨʠʯʝʩʢʠʡ ʨʘʜʠʫʩ ï ʚʝʢʪʦʨ ʩʧʫʪʥʠʢ, ï ʧʦʣʠʥʦʤʳ ʃʝ-

ʞʘʥʜʨʘ n ï ʛʦ ʧʦʨʷʜʢʘ    ï ʥʝʢʦʪʦʨʳʝ ʧʦʩʪʦʷʥʥʳʝ. 

ʇʦʩʪʦʷʥʥʳʝ ʩ ʠ ů ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʟ 

 

 ,                                                                        (4) 

 

ʇʫʩʪʴ ʩʠʣʦʚʘʷ ʬʫʥʢʮʠʷ U ʟʘʜʘʯʠ ʜʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ 

 

                                                                         (5) 

 

ʚ ʢʦʪʦʨʦʡ  - ʨʘʜʠʫʩ ʚʝʢʪʦʨʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʮʝʥʪʨʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʬʦʨʤʫʣʘʤʠ 

 

 ,     

 

ʛʜʝ , ʘ ʤʘʩʩʳ ʩʦʦʪʚʝʪʩʪʫʶʱʠʭ ʮʝʥʪʨʦʚ ʠʤʝʶʪ ʚʠʜ  

 

,             

 

ʠ ʩʠʣʦʚʘʷ ʬʫʥʢʮʠʷ V ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʟʘʜʘʯʠ ʜʚʫʭ ʥʝʧʦʜʚʠʞʥʳʭ ʮʝʥʪʨʦʚ ʧʨʝʜʩʪʘʚʠʪʩʷ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʦʡ: 

 

                                                                            (6) 

 

ʆʪʤʝʪʠʤ, ʯʪʦ V ʦʙʣʘʜʘʝʪ ʩʣʝʜʫʶʱʠʤʠ ʚʘʞʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ: ʚʦ-ʧʝʨʚʳʭ, ʧʨʠ ʥʘʜʣʝʞʘʱʝʤ ʚʳʙʦʨʝ ʉ ʠ 

ʦʥʘ ʭʦʨʦʰʦ ʘʧʧʨʦʢʩʠʤʠʨʫʝʪ ʧʦʪʝʥʮʠʘʣ ʧʨʠʪʷʞʝʥʠʷ ʃʫʥʳ ʠ ʪʘʢ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʧʨʠ ʉ = 92.076 ʢʤ., ʦʪʣʠʯʘʝʪʩʷ 

ʦʪ ʧʦʪʝʥʮʠʘʣʘ ʧʨʠʪʷʞʝʥʠʷ ʣʠʰʴ ʯʣʝʥʘʤʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʞʘʪʠʷ; ʚʦ-ʚʪʦʨʳʭ, ʫʨʘʚʥʝʥʠʷ ʜʚʠʞʝ-

ʥʠʷ ʩ ʧʦʪʝʥʮʠʘʣʦʤ V ʩʪʨʦʛʦ ʠʥʪʝʛʨʠʨʫʝʪʩʷ ʚ ʢʚʘʜʨʘʪʫʨʘʭ. ʕʪʠ 2 ʩʚʦʡʩʪʚʘ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʨʦʠʪʴ ʪʘʢʠʝ 

ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʦʨʙʠʪʳ ʩʧʫʪʥʠʢʘ ʚ ʥʝʩʪʘʮʠʦʥʘʨʥʦʤ ʧʦʣʝ ʃʫʥʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʙʦʣʝʝ ʙʣʠʟʢʠʤʠ ʢ ʠʩʪʠʥʥʳʤ 

ʦʨʙʠʪʘʤ, ʯʝʤ ʦʨʙʠʪʳ ʢʝʧʣʝʨʦʚʩʢʠʝ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʫʨʘʚʥʝʥʠʷ (1) ʫʨʘʚʥʝʥʠʷʤʠ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʜʚʠʞʝʥʠʷ, R ï ʚʦʟʤʫʱʘʶ-

ʱʝʡ (ʧʝʨʪʫʨʙʘʮʠʦʥʥʦʡ) ʬʫʥʢʮʠʠ.  ʀ ʝʩʣʠ ʧʦʣʦʞʠʤ R = 0, ʪʦ ʤʳ ʧʦʣʫʯʠʤ ʥʝʩʪʘʮʠʦʥʘʨʥʳʝ ʫʨʘʚʥʝʥʠʷ ʩʣʝʜʫʶ-

ʱʝʛʦ ʚʠʜʘ: 

 

                                     (7) 

 

ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʥʝʩʪʘʮʠʦʥʘʨʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʜʚʠʞʝʥʠʷ. 

ʇʝʨʝʡʜʝʤ ʦʪ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʢʦʦʨʜʠʥʘʪ ʢ ʵʣʣʠʧʩʦʠʜʘʣʴʥʳʤ ʧʦ ʬʦʨʤʫʣʘʤ: 

 

    ,                               (8) 

 

ʜʣʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠʤʝʝʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 

 

c  Ò ɚ < Ð  ,  - 1 Ò  ɖ Ò  1   ,   - Ð <  ɤ <  +Ð                                                   (8ô) 

 

ʪʦʛʜʘ ʬʦʨʤʫʣʳ (3.2.5) ʜʘʶʪ  

 

 = ɚ ï cɖ ,   = ɚ + cɖ                                                                        (9) 

 

ʦʪʢʫʜʘ ʠʤʝʝʤ ʪʘʢʞʝ 

 

              ,                                                                     (10) 
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ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʞʠʚʦʡ ʩʠʣʳ, ʪ.ʝ.  ʧʦʣʘʛʘʷ 

 

T =                                                                          (11) 

 

ʚ ʵʣʣʠʧʩʦʠʜʘʣʴʥʳʭ ʢʦʦʨʜʠʥʘʪʘʭ, ʜʠʬʬʝʨʝʥʮʠʨʫʝʤ ʩʥʘʯʘʣʘ ʬʦʨʤʫʣʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ (3.2.9), ʯʪʦ ʜʘʝʪ  

 

sinɤ , 

 =  cosɤ , 

Ũ = +  

 

ʧʦʩʣʝ ʯʝʛʦ ʥʘʡʜʝʤ 

 

T= (12) 

 

ʛʜʝ I = , ʠ ʪʦʯʢʘ ʦʙʦʟʥʘʯʘʝʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ ʧʦ ʚʨʝʤʝʥʠ.  

ɼʣʷ ʩʠʣʦʚʦʡ ʬʫʥʢʮʠʠ (6) ʠʤʝʝʪ  

 

V = m(t)                                                                          (13) 

 

ʚʚʦʜʷ ʦʙʦʙʱʝʥʥʳʝ ʠʤʧʫʣʴʩʳ ʬʦʨʤʫʣʘʤʠ 

 

= = I  ,  = = I  , 

=  =  ɤ,                                                               (14) 

 

ʠ ʧʦʜʩʪʘʚʣʷʷ ʠʭ ʚ (13) ʧʦʣʫʯʠʤ 

 

T = (15) 

 

ʧʦʣʘʛʘʷ  

 

H = T Ŀ U                                                                            (16) 

 

ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ (7) ʟʘʧʠʰʝʤ ʚ ʧʦʣʫ ʢʘʥʦʥʠʯʝʩʢʦʡ ʬʦʨʤʝ: 

 

 =  ,  = -  - ű   =  ,  = - - ű ,  = ,  = -  - ű                     (17) 

 

ʉ ʧʦʤʦʱʴʶ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚʠʜʘ  

 

= , ,                                                    (18) 

 

ʚ ʢʦʪʦʨʦʤ   ʚʳʙʨʘʥʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ  

 

=                                   (18ô) 

 

ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ (17) ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʢʘʥʦʥʠʯʝʩʢʠʡ ʬʦʨʤʝ 

 

 =  ,  = -  - ű   =  ,  = - - ű ,  = ,  = -                             (19) 

 

ʛʜʝ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ɻʘʤʠʣʴʪʦʥʘ 
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 -                                    (20)  

 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʩʪʘʮʠʦʥʘʨʥʘʷ ʟʘʜʘʯʘ ʜʚʫʭ ʥʝʧʦʜʚʠʞʥʳʭ ʮʝʥʪʨʦʚ ʠʥʪʝʛʨʠʨʫʝʤʘ ʧʨʠ ʥʘʣʠʯʠʠ ʜʦʙʘ-

ʚʦʯʥʦʡ ʩʠʣʳ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʩʧʫʪʥʠʢʘ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʷ  . ɺ ʚʠʜʫ ʜʦʩʪʘ-

ʪʦʯʥʦʡ ʤʘʣʦʩʪʠ ʜʦʙʘʚʦʯʥʦʛʦ ʫʩʢʦʨʝʥʠʷ ʚ ʫʨʘʚʥʝʥʠʷʭ ʜʚʠʞʝʥʠʷ ʥʘʡʜʝʥʥʦʝ ʨʝʰʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ 

ʢʘʢ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʜʚʠʞʝʥʠʝ ʧʨʠ ʘʥʘʣʠʟʝ ʵʬʬʝʢʪʦʚ ʧʝʨʝʤʝʥʥʦʡ ʤʘʩʩʳ ʚ ʜʚʠʞʝʥʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʪʝʣ ʚ ʥʝʮʝʥ-

ʪʨʘʣʴʥʦʤ ʧʦʣʝ ʪʷʛʦʪʝʥʠʷ. 
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Abstract. The task of the motion of artificial lunar satellite on the basis of one embodiment of a non-stationary 

problem of two fixed centers in the presence of the additional force proportional to the velocity of the satellite and the 

relative velocity of the mass change is considered. The differential equations for the osculating elements of the dis-

turbed motion of satellite are established. 

Keywords: artificial satellite, non-stationary problem of two fixed centers, barycentric coordinates, force func-

tion. 
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Abstract. The article considers the ways of obtaining organomineral fertilizers on the basis of available sec-

ondary raw materials, and shows the main characteristics of Karatau basin phosphorites. The chemical and elemental 

compositions of the origin charge materials, used in the process of obtaining organomineral fertilizers, are determined. 

Keywords: waste, obtaining, fertilizer, characteristics, chemical composition. 

 

Production wastes pollute the space surrounding us, requiring high material and energy costs at their disposal. 

At the same time, they can serve as a source of raw materials and to produce valuable products, the necessary economy 

of the country, or be re-used in various industrial processes and process stages. 

To resolve this issue in the work carried out studies to expand the raw material base of production of mineral 

fertilizers. In our opinion, the decision of the main raw material shortage problem, extend the periods between watering 

and improve the properties of the final product is possible only by selection of alternative and non-traditional raw mate-

rial, followed by studying its properties and processing technology. 

In conducting research and confirm their assumptions were sampled trifle phosphorite deposits Janatas Karatau 

Basin, as well as brown coal deposits Lenger. 

Karatau phosphorite micro granular basin, located on the northeastern spurs of the Lesser Karatau southern 

Kazakhstan, is the largest in the world and in the Republic of Kazakhstan. Bandwidth Karatau phosphorite basin is 20-

25 km [2]. There are several dozens of fine-grained phosphate deposits, the largest of which are Chulaktau, Aksay, Ja-

natas, Coksu, Kokdzhon. 

Characteristics of a productive horizon for major deposits of the Karatau Basin is shown in Table 1. 

 

Table 1 

Characteristics of deposits of the Karatau Basin 

Field 

Power horizon, m Pay horizon 

Lower 

dolomites 
Flinty Productive 

Glandular 

dolomites 

The number 

of industrial 

layers 

Average 

power of 

layers 

The average 

content P2O5, 

% 

Chulaktau 5-8 7-8 15-20 up to 1 1-2 3-10 24 

Aksay 7 4-5 up to 40 up to 1 1-2 13-15 23-24 

Coksu 6-10 4-5 more than 30 - 2-3 4-10 24,5-25 

Janatas 2,5-3 7-8 
more than 50-

60 
- 2 7-17 24-25 

Kokdzhon 2-20 
up to 

2,5 
more than 25 3-5 1 up to 14,4 25-27 

 

According to the content of the basic substance P2O5 (% by weight) in the field, there are four main types of 

phosphate ores: rich (more than 28.7), ordinary (23-28.7), poor (15-23), phosphate ï siliceous (10-15 , SiO2 ï 40-55). 

In turn, the rich ore of magnesium content (% by weight) is classified as low Magnesian (2), magnesia (2-2.5) and high 

Mg (greater than 2.5). Rich ore is used in phosphate fertilizer and acid processing, ordinary ï for electro-refining, the 

poor are used in a mixture with the rank and file, and phosphate-siliceous ore ordinary charge. 

Ores of industrial layers are conventionally divided into the rich and the ordinary. 

Rich phosphorite ore developed in the surface areas, and they are composed of high quality phosphorite con-

sisting of oolites cemented with phosphate grains and fragments of rock phosphate. Rich ore deposits Cox characterized 

by low carbonate content and high content of insoluble residue. At depth, they are replaced by carbonate ores. 

Ordinary ore is mainly represented by fine-grained oolites, granular phosphorite with carbonate-siliceous and 

siliceous cement, which are characterized by a high content of silica and a relatively low content of carbonates [1, 3-6]. 

                                                           
É Alibek A.S., Kocherov E.N. / ɸʣʠʙʝʢ ɸ.ʉ., ʂʦʯʝʨʦʚ ɽ.ʅ., 2016 
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Janatas, located 90 km north-west from the city of Karatau is the largest producing fields basin. 

Phosphorite Janatas deposits of the same type as a whole. Dense gray and dark gray to black fume formation 

structure: grain and phosphate oolites 0.08-0.2 mm diameter closely downloadable format in phosphate or phosphate-

carbonate-siliceous cement. Ore density of 2.5-3 g / cm3, hardness 4-5. The main mineral is fluorokarbonatapatit. Other 

minerals phosphorus present as chalcedony quartz and sometimes (in sandy varieties) feldspar. The carbonated varieties 

phosphorite appear dolomite and calcite [1, 3, 5]. 

The study is scheduled during the preparation of NPK-fertilizers coal introduction of the fertilizer with the def-

inition of quality indicators. 

During the pilot study researches as phosphorus-containing raw materials used phosphorite fines formed during 

the production and processing of phosphate ore and thermal processing of phosphorite deposits Zhanatas to technologi-

cal conversion to yellow phosphorus. The average chemical composition of phosphorite raw materials shown in Table 2. 

 

Table 2 

The average chemical composition of the phosphate raw materials 

Material name 
The content of components, % 

ʈ2ʆ5 ʥ.ʦ. ʂ2ʆ ʉʘʆ ʄgʆ R2ʆ3 ʉʉfr ʉʆ2 

Phosphate trifle 20.1 26.4 00.6 34.7 2.1 4.7 trail 5.8 

Phosphate trifle after heat treatment 22.1 28.8 0.7 38.2 2.3 5.1 trail 0.1 

Return trifles agglomeration process 21.9 26.9 00.7 37.8 2.4 4.9 0.1 0.1 

 

Analysis of the literature and coal mining technology itself shows that in the preparation of coal in the process 

of bringing it to the conditioned composition it is formed about 45-50 % of waste of coal class least 5 mm, which re-

quires disposal. Therefore, the aim of research was also exploring ways to use internal overburden mining of brown 

coal as their composition (Table 3) includes a number of trace elements, which are essential for metabolizing plants and 

agricultural crops. 

 

Table 3 

Average elemental composition of the organic part of lignite 

Sort of goal 
The content of components, % 

Carbon Hydrogen Oxygen Sulfur Nitrogen 

Anthracite 89,0-98,0 2,0-3,0 ʜʦ 1 0,1-2,3 0,1-1,3 

Coal 74,0-92,0 3,7-5,9 2-16 till 8,0 1,5 

Brown coal 68,0-77,0 4,0-6,3 16-28 till 1,0 till 1,0 

 

Analyses revealed that the average ash content of coal ɸʩ=21 %; calorific value of the dry ash-free condition 

27,6-28,4 MJ / kg calorific value of the fuel when operating humidity of 10-14 % ï 14.7 MJ / kg; volatile content of 40 

%. 

Ash content of coal is determined by the content of non-combustible mineral impurities, which include calcium 

carbonates of CaCO3, MgCO3 magnesium, gypsum CaCO3 Ā 2H2O, pyrite FeS2, and rare elements. The combustion of 

coal unburned portion of mineral ash impurities form, which is to Lenger coal deposits about 21.0 %. 

Humidity Lenger coal deposit is about 10 %, the sulfur content is about 0.6 % and the phosphorus content is 

about 0.2 %.  

Physical properties of coal: coal bulk weight is 6.7 kg/dm3, the weight is 1.58 kg/dm3. 

Water capacity ï coal property to absorb moisture is 20 %, i.e. when exposed Coal piece of size 13-50 mm. in 

water for 2 hours, it retains its shape, thus absorbing the moisture by 20 % of its original weight. 

Pulverization capacity ratio characterizes the resistance to pulverization of fuel and is determined in accord-

ance with GOST 15489-70. Tests showed that the pulverization capacity factor Lenger coal deposit is about 1.25 with a 

coefficient of pulverization capacity of the reference fuel equal to 1.0. 

The average chemical composition of ash shown in Table 4 showed that the treated coal to unsalted coals in 

which the content of water-soluble Na2O ranges from 0.09 to 0.69, and the contents of resin about ï 5.0, about bitumen 

ï 1.0 %. 

 

Table 4 

The average chemical composition of the ash 
Name of component SiO Al 2O3 Fe2O3 CaO MgO TiO2 Na2O K2O SO3 P2O5 

Content in % 40 18.5 10 7.2 3.4 0.66 3.1 1.2 9.5 0.7 

 

The average chemical composition of the internal overburden coal Lenger deposit is shown in Table 5. 
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Table 5 

The average chemical composition of internal overburden, Lenger deposit 
Content in % 

Na2O K2O Cr2O3 Fe2O3 Al 2O3 SiO2 CaO MgO C MnO 

0.5 0.5 0.1 9.3 8.3 49.9 1.8 1.8 28 0.1-0.6 

 

Note that in the composition metallic oxides serve as charge and enhance micronutrient fertilizer technological 

properties. 

Based on the above it is possible to expand resource base and the involvement of a technogenic waste in a 

newly developed resource-saving technology to produce organic fertilizers. 
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ʂ ɺʆʇʈʆʉʋ ʇʆʃʋʏɽʅʀʗ ʆʈɻɸʅʆʄʀʅɽʈɸʃʔʅʓʍ  

ʋɼʆɹʈɽʅʀʁ ʀɿ ʆʊʍʆɼʆɺ ʇʈʆʀɿɺʆɼʉʊɺ 
 

ɸ.ʉ. ɸʣʠʙʝʢ1, ɽ.ʅ. ʂʦʯʝʨʦʚ2 
1 ʤʘʛʠʩʪʨʘʥʪ, 2 ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʖʞʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ. ɸʫʵʟʦʚʘ (ʐʳʤʢʝʥʪ), ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʫʪʠ ʧʦʣʫʯʝʥʠʷ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʣʝʛʢʦʜʦ-

ʩʪʫʧʥʳʭ ʚʪʦʨʠʯʥʳʭ ʩʳʨʴʝʚʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʦʩʬʦʨʠʪʦʚ ʙʘʩ-

ʩʝʡʥʘ ʂʘʨʘʪʘʫ. ʆʧʨʝʜʝʣʝʥʳ ʭʠʤʠʯʝʩʢʠʡ ʠ ʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚʳ ʠʩʭʦʜʥʳʭ ʰʠʭʪʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʧʦʣʫʯʝʥʠʷ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʪʭʦʜʳ, ʧʦʣʫʯʝʥʠʝ, ʫʜʦʙʨʝʥʠʝ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ. 
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ʋɼʂ 539.3 
 

ɼʀʅɸʄʀʏɽʉʂʆɽ ʇʆɺɽɼɽʅʀɽ ɹɽɿɻʈɸʅʀʏʅʆʁ ʋʇʈʋɻʆʁ ʇʃɸʉʊʀʅʂʀ  

ʇʈʀ ɺʆɿɼɽʁʉʊɺʀʀ ʇʆɼɺʀɾʅʆʁ (ɹɽɻʋʑɽʁ) ʅɸɻʈʋɿʂʀ 
 

 ʄ.ɾ. ɼʦʩʞʘʥʦʚ1, ɽ.ʅ. ʀʩʢʘʢ2, ɹ.ɾ. ʉʘʢʪʘʛʘʥʦʚ3, ʃ.ɽ. ʖʩʫʧʦʚʘ4, ʇ.ʆ. ʀʤʘʥʛʘʟʠʝʚ5 

1 ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 2 ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 3, 4, 5 ʤʘʛʠʩʪʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ 

ʂʳʟʳʣʦʨʜʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʂʦʨʢʳʪ ɸʪʘ, ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʩʦʦʨʫʞʝʥʠʷ ʚ ʚʠʜʝ ʬʫʥʜʘʤʝʥʪʦʚ ï ʧʣʠʪ ʥʘ ʛʨʫʥ-

ʪʘʭ ʠ ʧʦʜ ʧʦʚʝʨʭʥʦʩʪʴʶ. ʈʘʟʚʠʪʠʝ ʤʝʪʦʜʦʚ ʨʘʩʯʸʪʘ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʫʥʜʘʤʝʥʪʦʚ ʠ ʦʩʥʦʚʘ-

ʥʠʡ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʤʝʭʘʥʠʢʠ ʜʝʬʦʨʤʠʨʫʝʤʦʛʦ ʪʚʝʨʜʦʛʦ ʪʝʣʘ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʦʡ ʧʨʠ-

ʢʣʘʜʥʦʡ ʠʥʪʝʨʝʩ. ʇʨʦʙʣʝʤʘ ʨʘʩʯʝʪʘ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ ʜʝʬʦʨʤʠʨʫʝʤʦʤ ʦʩʥʦʚʘʥʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʝʩʴʤʘ 

ʦʙʰʠʨʥʳʡ ʨʘʟʜʝʣ ʩʦʚʨʝʤʝʥʥʦʡ ʩʪʨʦʠʪʝʣʴʥʦʡ ʤʝʭʘʥʠʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʫʥʜʘʤʝʥʪ, ʧʣʠʪʘ, ʧʣʘʩʪʠʥʘ, ʧʦʚʝʨʭʥʦʩʪʴ, ʪʨʝʭʤʝʨʥʦʝ ʪʝʣʦ, ʢʦʣʝʙʘʥʠʝ, ʬʫʥʢʮʠʷ, 

ʧʨʦʠʟʚʦʜʥʘʷ, ʨʝʘʢʮʠʷ, ʦʪʧʦʨ, ʦʩʥʦʚʘʥʠʝ, ʧʦʜʚʠʞʥʘʷ ʥʘʛʨʫʟʢʘ. 

 

ʉʦʟʜʘʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚʳʜʚʠʛʘʝʪ 

ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʜʝʬʦʨʤʠʨʫʝʤʳʭ ʩʨʝʜ. ʕʪʠ ʪʨʝʙʦʚʘʥʠʷ, ʦʯʝʚʠʜʥʦ, ʩʚʷʟʘʥʳ ʩ 

ʨʘʟʚʠʪʠʝʤ ʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʳʭ ʨʝʰʝʥʠʡ ʦ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʨʘʟʣʠʯʥʳʭ 

ʨʝʞʠʤʘʭ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʡ. ʆʥʠ ʩʚʷʟʘʥʳ ʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʤʥʦʛʠʭ ʠʥʞʝʥʝʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, 

ʪʘʢʠʭ ʢʘʢ ʬʫʥʜʘʤʝʥʪʳ ʨʘʟʣʠʯʥʳʭ ʟʜʘʥʠʡ, ʘʵʨʦʜʨʦʤʥʳʝ ʠ ʜʦʨʦʞʥʳʝ ʧʦʢʨʳʪʠʷ, ʤʦʩʪʳ, ʰʣʶʟʳ, ʧʣʦʪʠʥʳ ʠʪ.ʜ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʚʤʝʩʪʦ ʪʦʯʥʳʭ ʫʨʘʚʥʝʥʠʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠʙʣʠʞʝʥʥʳ-

ʤʠ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʪʦʪ ʠʣʠ ʠʥʦʡ ʢʦʥʝʯʥʳʡ ʧʦʨʷʜʦʢ ʧʦ ʧʨʦʠʟʚʦʜʥʳʤ; ʪʘʢʠʝ ʧʨʠʙʣʠʞʝʥʥʳʝ ʫʨʘʚʥʝʥʠʷ ʥʝ-

ʪʨʫʜʥʦ ʧʦʣʫʯʠʪʴ ʠʟ ʪʦʯʥʳʭ, ʦʛʨʘʥʠʯʠʚʘʷʩʴ ʢʦʥʝʯʥʳʤ ʯʠʩʣʦʤ ʧʝʨʚʳʭ ʩʣʘʛʘʝʤʳʭ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʫʝʪʩʷ ʨʝʰʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʙʝʟʛʨʘʥʠʯʥʦʡ ʫʧʨʫʛʦʡ ʧʣʘʩʪʠʥʢʠ ʧʨʠ 

ʚʦʟʜʝʡʩʪʚʠʠ ʧʦʜʚʠʞʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʠʭ ʵʣʝʤʝʥʪʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚʦ ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ ʪʝʭʥʠʢʠ ʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ. 

ʇʫʩʪʴ ʧʦ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ z= h0  ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʙʝʛʫʱʘʷ ʚʜʦʣʴ ʦʩʠ ʍʩ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ V0 

ʥʦʨʤʘʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ʚʠʜʘ: 

 

fz = ʌ (ʭ+ V0 t)      fxz = fyz=0      (1) 

 

ʇʨʠ ʵʪʦʤ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ ʌ(ɕ) = 0 ʧʨʠ ɕ <0.ɺ ʜʘʥʥʦʡ ʟʘʜʘʯʝ ʥʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʦʪʩʫʪʩʪʚʫʶʪ, ʘ 

ʟʘʜʘʯʘ ʧʣʦʩʢʘʷ.  

ɺ ʩʠʣʫ ʚʥʝʰʥʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʠʜʘ (1) ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʣʘʩʪʠʥʢʠ ʦʪ ʢʦʦʨʜʠ-

ʥʘʪʳ ʋ ʥʝ ʟʘʚʠʩʠʪ. 

ɿʘʜʘʯʘ ʩʚʦʜʠʪʩʷ ʢ ʨʝʰʝʥʠʶ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʜʣʷ ʧʦʧʝʨʝʯʥʦʛʦ ʩʤʝʱʝʥʠʷ W1
(1) ʪʦʯʝʢ ʩʨʝʜʠʥ-

ʥʦʡ ʧʣʦʩʢʦʩʪʠ z=0 ʧʣʘʩʪʠʥʢʠ, ʥʘʭʦʜʷʱʝʡʩʷ ʧʦʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʧʦʣʫʯʝʥʥʦʛʦ ʚ ʨʘʙʦʪʝ [3]. 

 

ʌ(ʭ+V0t) (2) 

 

ʛʜʝ ʦʧʝʨʘʪʦʨʳ ʠ ʨʝʘʢʮʠʷ ʦʩʥʦʚʘʥʠʷ ɟ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ ʚ ʨʘʙʦʪʝ [3]. 

ʊʘʢ ʢʘʢ ʚ ʧʦʩʪʦʷʥʥʦʡ ʟʘʜʘʯʝ ʥʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʦʪʩʫʪʩʪʚʫʶʪ, ʪʦ ʠʩʢʘʪʴ ʦʙʱʝʝ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ (2) 

ʧʨʦʱʝ, ʧʝʨʝʭʦʜʷ ʢ ʧʦʜʚʠʞʥʳʤ ʢʦʦʨʜʠʥʘʪʘʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʥʝʧʦʜʚʠʞʥʦʡ ʩʠʩʪʝʤʦʡ ʢʦʦʨʜʠʥʘʪ ʠʟʚʝʩʪʥʳʤ ʧʨʝʦʙ-

ʨʘʟʦʚʘʥʠʝʤ ɻʘʣʠʣʝʷ. 

 

ɕ=ʭ+ V0 t 

 

ʊʦʛʜʘ ʫʨʘʚʥʝʥʠʝ (2) ʧʝʨʝʭʦʜʠʪ ʚ ʦʙʳʢʥʦʚʝʥʥʦʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ , 

 

= ʌ(ɕ)  (3) 

 

=- ,     (4) 

                                                           
É ɼʦʩʞʘʥʦʚ ʄ.ɾ., ʀʩʢʘʢ ɽ.ʅ., ʉʘʢʪʘʛʘʥʦʚ ɹ.ɾ., ʖʩʫʧʦʚʘ ʃ.ɽ., ʀʤʘʥʛʘʟʠʝʚ ʇ.ʆ. / Doszhanov M.Zh., Iskak Ye.N.,  

Saktaganov B.Zh., Yusupova L.Ye., Imangaziyev P.O., 2016 
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ʆʙʱʝʝ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ (3) ʠʱʝʤ ʚ ʚʠʜʝ: 

 

                                                                                                                                                          (5) 

 

 
ɺʚʝʜʝʤ ʙʝʟʨʘʟʤʝʨʥʳʝ ʧʘʨʘʤʝʪʨʳ: 

 

    (6) 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ (3) ʠʤʝʝʪ ʚʠʜ: 

 

+A +B (7) 

 

ʛʜʝ 

 

A=  

 

 

 
 

ʉ =  

 

ʊʘʢ ʢʘʢ 1=0, ʪʦ ʚ ʪʘʙʣʠʮʝ (1) ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʢʦʨʥʝʡ 2, 3 4 ʫʨʘʚʥʝʥʠʷ (7) ʜʣʷ ʩʣʝʜʫ-

ʶʱʠʭ ʟʥʘʯʝʥʠʡ ʙʝʟʨʘʟʤʝʨʥʳʭ ʧʘʨʘʤʝʪʨʦʚ [1]. 

 

v1=0,32; v2=0,25; d1=1,1 d2=1,2 1,1Ò d3Ò 1,3; 

0,1Ò Ò 0,5;  2ÒhÒ6 

 

ʊʘʙʣʠʮʘ 1 

 h Re 2 Jm 2 Re 23 Jm 3 Re 4 Jm 4 

0,1 2 -0.012 0.934 -0.015 0 -0.012 -0.934 

0,3 2 -0.036 0.932 -0.045 0 -0.036 -0.932 

0,5 2 -0.060 0.928 -0.077 0 -0.060 -0.926 

0,1 4 -0.001 0.506 -0.011 0 -0.001 -0.506 

0,3 4 -0.004 0.507 -0.034 0 -0.004 -0.507 

0,5 4 0.007 0.507 -0.057 0 -0.007 -0.507 

0,1 6 -0.003 0.318 -0.009 0 -0.003 -0.18 

0,3 6 -0.009 0.319 -0.027 0 -0.009 -0.19 

0,5 6 0.016 0.320 -0.045 0 -0.016 -0.320 

 

ʆʙʱʝʝ ʨʝʰʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ (3) ʠʤʝʝʪ ʚʠʜ: 

 

                                      W=C1+C2e-a
2
ɝ+e-a

2
ɝ[C3sin (ɓ0 )+C4 cos(ɓ0 )] + [a sin (ɓ0 )+b cos(ɓ0 )]                         (9) 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʩʪʦʷʥʳʭ ʉj ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʛʨʘʥʠʯʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʜʣʷ ʩʣʫʯʘʷ V0>a, ʢʦʪʦʨʳʝ ʠʤʝʶʪ 

ʚʠʜ: 

 

W= = =0( )     (10) 

 

ʠ, ʢʨʦʤʝ ʪʦʛʦ, ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴʩʷ ʥʝʨʘʚʝʥʩʪʚʦ 

 

|W|Ð<Ð;||Ð      (11) 
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ʇʦʜʩʪʘʚʣʷʷ ʦʙʱʝʝ ʨʝʰʝʥʠʝ ʥʝʦʜʥʦʨʦʜʥʦʛʦ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ (9) ʚ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ, 

ʧʦʣʫʯʠʤ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ, ʨʝʰʘʷ ʝʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʉj (j=1,4) ʠ, ʧʦʜʩʪʘʚʣʷʷ ʵʪʠ ʟʥʘʯʝʥʠʷ ʚ (10), ʧʦʣʫʯʠʤ ʨʝ-

ʰʝʥʠʝ ʟʘʜʘʯʠ ʦ ʢʦʣʝʙʘʥʠʠ ʙʝʩʢʦʥʝʯʥʦʡ ʫʧʨʫʛʦʡ ʧʣʘʩʪʠʥʢʠ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʧʦʜʚʠʞʥʦʡ ʥʘʛʨʫʟʢʠ [1]. 

 

W=-  

}+  

+ + e-a
2
ɝ [|ɓ0[ ]sin(ɓ3ɝ)+ (ɓ3ɝ)|]; (12) 

 

ʛʜʝ 

 

                               k1={( - )[ ɓ3(3 ɓ3]+(2 ɓ3- ɓ3)[ 3                     (13) 

 

k2= (ɓ0b-a )[ ɓ0(3  a(2 ɓ3- ɓ3)( + ;   (14) 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʜʘʯʠ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ ʩʚʦʜʷʪʩʷ ʢ ʨʝʰʝʥʠʶ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚ-

ʥʝʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʶ ʢʦʨʥʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʧʦ ʠʟʚʝʩʪʥʳʤ ʬʦʨʤʫʣʘʤ ʂʘʨʜʘʥʦ [2]. ʇʦʣʫʯʝʥʥʦʝ 

ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʫʜʦʙʥʦ ʧʨʠ ʨʘʩʯʝʪʝ ʧʨʦʛʠʙʘ ʧʣʘʩʪʠʥʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʠ ʤʝʭʘʥʠʯʝ-

ʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʠʘʣʘ ʧʣʘʩʪʠʥʢʠ, ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʥʝʝ ʧʦʜʚʠʞʥʦʡ (ʙʝʛʫʱʝʡ) ʥʘʛʨʫʟʢʠ. 
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DYNAMIC BEHAVIOUR OF INFINITE ELASTIC PLATE AFFECTED BY MOBILE LOAD  
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Abstract. In building and construction, the constructions in the form of foundation ï slabs on and under the 

ground ï are applied widely. The development of assessment methods for dynamic interaction between foundation and 

bed is the current issue of deformable body mechanics and is of great interest for application. The issue of assessment 

for constructions on deformable bed is a big aspect of the modern structural mechanics. 

Keywords: foundation, slab, plate, surface, three-dimensional body, oscillation, function, rate, reaction, bear-

ing reaction, bed, mobile load. 
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ɸʅɸʃʀɿ ʉʇʆʉʆɹʆɺ ʋʄɽʅʔʐɽʅʀʗ ɺʃɸɻʆʋʅʆʉɸ ʀɿ ɺɽʅʊʀʃʗʊʆʈʅʓʍ ɻʈɸɼʀʈɽʅ 
 

 ʈ.ɸ. ʀʣʴʠʥĭ, ɼ.ɽ. ʏʝʨʥʷʚʩʢʠʡĮ 

ĭ ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʠ, Į ʤʘʛʠʩʪʨʘʥʪ ʢʘʬʝʜʨʳ ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʠ 

ʌɻɹʆʋ ɺʆ çɸʩʪʨʘʭʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʈʦʩʩʠʷ 
 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʧʨʦʙʣʝʤʝ ʫʥʦʩʘ ʧʦʜʦʛʨʝʪʦʛʦ ʚʦʟʜʫʭʘ ʠʟ ʚʝʥʪʠʣʷʪʦʨʥʳʭ ʛʨʘʜʠʨʝʥ, ʩʦ-

ʜʝʨʞʘʱʝʛʦ ʧʘʨʳ ʠ ʢʘʧʝʣʴʥʫʶ ʚʣʘʛʫ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʫʜʝʣʴʥʳʭ ʨʘʩʭʦʜʦʚ ʚʦʜʳ ʠʟ ʛʨʘʜʠʨʝʥ 

ɸʩʪʨʘʭʘʥʩʢʠʭ ʊʕʉ ʠ ʦʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ ʫʤʝʥʴʰʝʥʠʷ ʚʣʘʛʦʫʥʦʩʘ ʠʟ ʚʝʥʪʠʣʷʪʦʨʥʳʭ ʛʨʘʜʠʨʝʥ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʨʘʜʠʨʥʷ, ʢʘʧʝʣʴʥʳʡ ʫʥʦʩ, ʚʦʜʦʫʣʦʚʠʪʝʣʴ, ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 
 

ɺ ʪʝʧʣʦʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʪʝʧʣʦʦʙʤʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʜʦʣʞʥʦ 

ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʦʙʦʨʦʪʥʦʡ ʚʦʜʦʡ ʩ ʟʘʜʘʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʨʘʩʭʦʜʦʚ ʠ ʪʝʤʧʝʨʘʪʫʨ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʝʣʠ-

ʯʠʥʘʭ ʜʘʚʣʝʥʠʡ. ʆʭʣʘʞʜʝʥʠʝ ʵʪʦʡ ʚʦʜʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʛʨʘʜʠʨʥʷʭ, ʷʚʣʷʶʱʠʭʩʷ ʦʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʦʙʦ-

ʨʦʪʥʦʡ ʩʠʩʪʝʤʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʦʙʦʨʦʪʥʦʡ ʚʦʜʳ ʘʪʤʦʩʬʝʨʥʳʤ 

ʚʦʟʜʫʭʦʤ ʩ ʮʝʣʴʶ ʧʦʥʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ, ʦʪʚʦʜʷʱʝʡ ʪʝʧʣʦ ʦʪ ʩʪʘʥʮʠʠ. 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʧʦʩʦʙ ʫʤʝʥʴʰʝʥʠʷ ʢʘʧʝʣʴʥʦʛʦ ʫʥʦʩʘ ʠʟ ʚʝʥʪʠʣʷʪʦʨʥʳʭ ʛʨʘʜʠʨʝʥ. ʂʘʢ ʠ ʚʩʝ 

ʦʩʪʘʣʴʥʳʝ ʪʠʧʳ, ʚʝʥʪʠʣʷʪʦʨʥʳʝ ʛʨʘʜʠʨʥʠ ʠʤʝʶʪ ʥʝʢʦʪʦʨʳʝ ʥʝʜʦʩʪʘʪʢʠ. ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʙʣʝʤʫ ʧʦʪʝʨʠ ʦʙʦʨʦʪ-

ʥʦʡ ʚʦʜʳ ʠʟ-ʟʘ ʢʘʧʣʝʫʥʦʩʘ ʠ ʦʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ, ʪ.ʢ. ʧʦʤʠʤʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʚʨʝʜʘ ʚ 

ʚʠʜʝ ʪʝʧʣʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʠʤʝʝʪ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʚ ʚʠʜʝ 

ʙʝʟʚʦʟʚʨʘʪʥʦʛʦ ʚʳʙʨʦʩʘ ʮʠʨʢʫʣʷʮʠʦʥʥʦʡ ʚʦʜʳ ʚ ʘʪʤʦʩʬʝʨʫ [1].  

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʩʪʦʷʱʝʛʦ ʚʦʧʨʦʩʘ ʷʚʣʷʶʪʩʷ ʛʨʘʜʠʨʥʠ ɸʩʪʨʘʭʘʥʩʢʠʭ ʪʝʧʣʦʚʳʭ ʩʪʘʥʮʠʡ ʇɻʋ-

110, ʇɻʋ-235 ʠ ʊʕʎ-2. ɼʣʷ ʦʮʝʥʢʠ ʢʦʣʠʯʝʩʪʚʘ ʫʥʦʩʠʤʦʡ ʚʣʘʛʠ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʨʘʩʭʦʜʳ ʦʙʦʨʦʪʥʦʡ 

ʚʦʜʳ ʚʝʥʪʠʣʷʪʦʨʥʳʭ ʛʨʘʜʠʨʝʥ ʇɻʋ-110 ʠ ʇɻʋ-235, ʠ ʙʘʰʝʥʥʦʡ ʛʨʘʜʠʨʥʠ ʊʕʎ-2 (ʪʘʙʣʠʮʘ 1). 
 

ʊʘʙʣʠʮʘ 1 

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʫʜʝʣʴʥʳʭ ʨʘʩʭʦʜʦʚ ʧʦʜʧʠʪʦʯʥʦʡ ʚʦʜʳ ʥʘ ɸʩʪʨʘʭʘʥʩʢʠʭ ʊʕʉ 

 ɻʦʜ ʊʕʎ-2 ʇɻʋ-110 ʇɻʋ-235 

ʤį/ʤʣʥ. ʢɺʪ*ʯ 2013 1411 6103 6477 

ʤį/ʤʣʥ. ʢɺʪ*ʯ 2014 1488 6368 6609 

ʤį/ʤʣʥ. ʢɺʪ*ʯ 2015 1621 6908 4828 

 

ʇʦ ʜʘʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʧʦʪʝʨʠ ʚʦʜʳ ʥʘ ʚʝʥʪʠʣʷʪʦʨʥʳʭ ʛʨʘʜʠʨʥʷʭ ʩʪʘʥʮʠʡ ʇɻʋ-110 ʠ ʇɻʋ-235 ʧʨʠ-

ʤʝʨʥʦ ʚ 3-4 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʥʘ ʙʘʰʝʥʥʦʡ ʛʨʘʜʠʨʥʝ ʩʪʘʥʮʠʠ ʊʕʎ-2, ʯʪʦ ʧʨʝʚʳʰʘʝʪ ʜʦʧʫʩʪʠʤʳʝ ʥʦʨʤʳ [2]. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʳʤʠ ʨʘʩʭʦʜʘʤʠ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʨʘʩʯʝʪʥʳʡ ʘʥʘʣʠʟ ʫʜʝʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʚʦʜʳ ʥʘ ʢʘʧʝʣʴʥʳʡ 

ʫʥʦʩ ʠʟ ʚʝʥʪʠʣʷʪʦʨʥʳʭ ʛʨʘʜʠʨʝʥ ʇɻʋ-110 ʠ ʇɻʋ-235. 

ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʧʦʩʪʨʦʝʥʳ ʛʨʘʬʠʢʠ (ʨʠʩʫʥʦʢ 1, 2) ʟʘʚʠʩʠʤʦʩʪʠ ʨʘʩʭʦʜʘ ʚʦʜʳ ʥʘ ʢʘʧʝʣʴʥʳʡ 

ʫʥʦʩ ʥʘ ʛʨʘʜʠʨʥʷʭ ʇɻʋ-110 ʠ ʇɻʋ-235 ʦʪ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ ʟʘ 2013 ï 2015 ʛʛ. 
 

 
 

ʈʠʩʫʥʦʢ 1. ɻʨʘʬʠʢ ʨʘʩʭʦʜʘ ʚʦʜʳ ʥʘ ʢʘʧʝʣʴʥʳʡ ʫʥʦʩ ʚʝʥʪʠʣʷʪʦʨʥʦʡ ʛʨʘʜʠʨʥʠ ɸʩʪʨʘʭʘʥʩʢʦʡ ʪʝʧʣʦʚʦʡ ʩʪʘʥʮʠʠ ʇɻʋ-110 

                                                           
É ʀʣʴʠʥ ʈ.ɸ., ʏʝʨʥʷʚʩʢʠʡ ɼ.ɽ. / Ilin R.A., Chernyavskiy D.Ye., 2016 
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ʈʠʩʫʥʦʢ 2. ɻʨʘʬʠʢ ʨʘʩʭʦʜʘ ʚʦʜʳ ʥʘ ʢʘʧʝʣʴʥʳʡ ʫʥʦʩ ʚʝʥʪʠʣʷʪʦʨʥʦʡ ʛʨʘʜʠʨʥʠ ɸʩʪʨʘʭʘʥʩʢʦʡ ʪʝʧʣʦʚʦʡ ʩʪʘʥʮʠʠ ʇɻʋ-235 

 

ʀʟ ʧʦʩʪʨʦʝʥʥʳʭ ʛʨʘʬʠʢʦʚ ʚʠʜʥʦ, ʯʪʦ ʢʘʧʝʣʴʥʳʡ ʫʥʦʩ ʚʣʘʛʠ ʠʟ ʚʝʥʪʠʣʷʪʦʨʥʳʭ ʛʨʘʜʠʨʝʥ ʥʘ ʦʙʦʠʭ ʩʪʘʥ-

ʮʠʷʭ (ʇɻʋ-110 ʠ ʇɻʋ-235) ʜʦʩʪʠʛʘʝʪ 7000 ʤį / ʤʣʥ.*ʢɺʪ*ʯ. ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʧʨʘʢʪʠʯʝʩʢʠ 

ʩʨʘʚʥʠʤ ʩʦ ʩʨʝʜʥʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʦʙʱʠʭ ʫʜʝʣʴʥʳʭ ʨʘʩʭʦʜʦʚ ʥʘ ʇɻʋ-110 (2015 ʛ.) ʠ ʥʘ ʇɻʋ-235 (2013-2014 ʛʛ.), 

ʘ ʟʥʘʯʠʪ, ʢʘʧʝʣʴʥʳʡ ʫʥʦʩ ʥʝʩʝʪ ʟʘ ʩʦʙʦʡ ʦʩʥʦʚʥʫʶ ʧʦʪʝʨʶ ʦʙʦʨʦʪʥʦʡ ʚʦʜʳ ʠʟ ʛʨʘʜʠʨʝʥ. 

ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʚʣʘʛʦʫʥʦʩʘ ʠʟ ʚʝʥʪʠʣʷʪʦʨʥʳʭ ʛʨʘʜʠʨʝʥ ɸʩʪʨʘʭʘʥʩʢʠʭ ʪʝʧʣʦʚʳʭ ʩʪʘʥʮʠʡ ʨʘʩʩʤʦʪʨʝʥ 

ʚʘʨʠʘʥʪ ʚʥʝʜʨʝʥʠʷ ʥʦʚʦʛʦ ʩʪʦʡʢʦʛʦ ʢ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤʫ ʠʟʣʫʯʝʥʠʶ ʧʦʣʠʧʨʦʧʠʣʝʥʦʚʦʛʦ ʚʦʜʦʫʣʦʚʠʪʝʣʷ ʊɸ 

125 ʦʪ ʢʦʤʧʘʥʠʠ ñʀʈɺʀʂò (ʨʠʩʫʥʦʢ 3). ʉʪʦʠʤʦʩʪʴ ʟʘ 1 ʤĮ ʩʦʩʪʘʚʣʷʝʪ 7000 ʨʫʙ. ʂʘʧʝʣʴʥʳʡ ʫʥʦʩ ʧʨʠ ʩʢʦʨʦʩʪʠ 

ʚʦʟʜʫʭʘ 2 ï 3 ʤ/ʩ ʨʘʚʝʥ 0,05 % [3]. 

 

 
 

ʈʠʩʫʥʦʢ 3. ɺʦʜʦʫʣʦʚʠʪʝʣʴ ʊɸ 125 ʜʣʷ ʚʝʥʪʠʣʷʪʦʨʥʳʭ ʛʨʘʜʠʨʝʥ 

 

ɼʣʷ ʦʮʝʥʢʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ, ʨʘʩʩʯʠʪʘʥ ʮʝʥʦʚʦʡ ʨʘʩʭʦʜ ʚʦʜʳ ʚʝʥʪʠʣʷʪʦʨʥʳʭ ʛʨʘʜʠʨʝʥ ɸʩʪʨʘ-

ʭʘʥʩʢʠʭ ʪʝʧʣʦʚʳʭ ʩʪʘʥʮʠʠ ʇɻʋ-110 ʠ ʇɻʋ-235 ʯʝʨʝʟ ʥʦʚʳʡ ʚʦʜʦʫʣʦʚʠʪʝʣʴ ʟʘ ʢʘʞʜʳʡ ʤʝʩʷʮ ʩ 2013 ï 2015 ʛʛ. 

ʧʦ ʬʦʨʤʫʣʝ 6.2, ʧʨʠ ʫʩʣʦʚʠʠ ʯʪʦ ʮʝʥʘ ʪʝʭʥʠʯʝʩʢʦʡ ʚʦʜʳ ʚ ʛ. ɸʩʪʨʘʭʘʥʴ ʩʦʩʪʘʚʣʷʝʪ 26 ʢʦʧ. ʟʘ 1 ʤį 

 

  ,                                                                    (1) 

 

ʛʜʝ  ï ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʨʫʙ/ʤį;  ï ʨʘʩʭʦʜ ʚʦʜʳ ʥʘ ʢʘʧʝʣʴʥʳʡ ʫʥʦʩ, ʤį;  ï ʨʘʩʭʦʜ ʚʦʜʳ ʯʝʨʝʟ ʚʦ-

ʜʦʫʣʦʚʠʪʝʣʴ, ʤį 

ɺ ʠʪʦʛʝ, ʮʝʥʦʚʦʡ ʨʘʩʭʦʜ ʚʦʜʳ ʛʨʘʜʠʨʥʠ ʇɻʋ-110 ʚ ʩʨʝʜʥʝʤ ʟʘ 3 ʛʦʜʘ ʩʦʩʪʘʚʠʣ 179633 ʨʫʙ/ʤį, ʥʘ ʇɻʋ- 

235 ï 228645 ʨʫʙ/ʤį. 

ɿʘʪʨʘʪʳ ʥʘ ʧʦʢʫʧʢʫ ʠ ʫʩʪʘʥʦʚʢʫ ʥʦʚʦʛʦ ʚʦʜʦʫʣʦʚʠʪʝʣʷ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʧʦ ʬʦʨʤʫʣʝ: 
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 ,                                                                 (2) 

 

ʛʜʝ   ï ʧʣʦʱʘʜʴ ʩʝʢʮʠʠ ʛʨʘʜʠʨʥʠ, ʤĮ ;   ï ʮʝʥʘ ʚʦʜʦʫʣʦʚʠʪʝʣʷ ʟʘ 1 ʤĮ, ʨʫʙ;  ï ʟʘʪʨʘʪʳ ʥʘ ʤʦʥʪʘʞ ʚʦʜʦʫʣʦ-

ʚʠʪʝʣʷ, ʨʫʙ;  ï ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʯʠʝ ʢʘʧʠʪʘʣʴʥʳʝ ʨʘʙʦʪʳ, ʨʫʙ. 

 

 
 

ʆʢʫʧʘʝʤʦʩʪʴ ʜʘʥʥʦʛʦ ʚʦʜʦʫʣʦʚʠʪʝʣʷ ʨʘʩʩʯʠʪʘʥʘ ʧʦ ʬʦʨʤʫʣʝ:  

 

                                                                 

- ʇɻʋ-110: 

 

 
 

- ʇɻʋ-235: 

 

 
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʩʪʘʥʮʠʠ ʇɻʋ-110 ʦʢʫʧʘʝʤʦʩʪʴ ʧʨʦʝʢʪʘ ʩʦʩʪʘʚʠʪ ʦʢʦʣʦ 16 ʣʝʪ, ʘ ʜʣʷ ʇɻʋ-235 ʦʢʦʣʦ 

13 ʣʝʪ, ʯʪʦ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ. ʋʩʪʘʥʦʚʢʘ ʥʦʚʦʛʦ ʚʦʜʦʫʣʦʚʠʪʝʣʷ ʥʘ ʚʝʥʪʠʣʷʪʦʨʥʫʶ ʛʨʘʜʠʨʥʶ ʠʤʝʝʪ ʩʤʳʩʣ ʩ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. ʅʦʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩʥʠʟʠʪ ʢʘʧʝʣʴʥʳʡ ʫʥʦʩ ʠʟ ʛʨʘʜʠʨʥʠ, ʯʪʦ ʧʨʝʜʦʪʚʨʘʪʠʪ ʦʙʣʝ-

ʜʝʥʝʥʠʝ ʙʣʠʟʣʝʞʘʱʝʡ ʪʝʨʨʠʪʦʨʠʠ ʩʪʘʥʮʠʠ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʥʠʤ (ʢ ʥʝʡ) ʘʚʪʦʜʦʨʦʛ. 
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Abstract. This article deals with the problem of the warmed-up air loss containing vapors and condensed mois-

ture from ventilation cooling tower. In research this work the analysis of specific discharge of water from cooling tow-

ers of the Astrakhan thermal electric power plants and one of ways of reduction of water loss of ventilation cooling 

towers is given. 
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 ʉ.ʂ. ʎʫʨʢʠʥʘ1, ɸ. ʃʘʢʝʪʠʯ2, ʅ. ʃʘʢʝʪʠʯ3, ɼ.ɼ. ʂʘʣʷʧʠʥʘ4, ɻ.ɺ. ʂʦʨʝʥʴʢʦʚʘ5 
1, 2, 3, 4 ʩʪʫʜʝʥʪ, 5 ʜʦʮʝʥʪ 

1, 4, 5 ɹʝʣʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ɻ. ʐʫʭʦʚʘ, ʈʦʩʩʠʷ 
2, 3 ɺʳʩʰaʷ ʪʝʭʥʠʯʝʩʢaʷ ʰʢʦʣa ʧʦ ʧʨʦʬʝʩʩʠʦʥaʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʝ (ʅʠʰ), ʉʝʨʙʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʚʝʨʪʠʢʘʣʴʥʦʤ ʦʟʝʣʝʥʝʥʠʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ ʠ 

ʜʠʟʘʡʥʘ. ʆʯʝʨʯʝʥʘ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʦʟʝʣʝʥʝʥʠʷ ʠ ʚʳʷʚʣʝʥʳ ʬʘʢʪʦʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʧʝʨ-

ʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʘʨʭʠʪʝʢʪʫʨʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚ: ʟʝʣʝʥʳʡ ʬʘʩʘʜ, ʚʝʨʪʠʢʘʣʴʥʦʝ ʦʟʝʣʝʥʝʥʠʝ, ʬʠʪʦʩʪʝʥʘ, ʨʘʩʪʝʥʠʷ, ʵʢʦʣʦʛʠʷ. 
 

ʏʘʩʪʴ ʟʜʘʥʠʷ ʩ ʣʶʙʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʥʘ ʩʪʝʥʝ ï ʟʝʣʝʥʳʡ ʬʘʩʘʜ, ʞʠʚʘʷ ʩʪʝʥʘ ʠʣʠ ʚʝʨʪʠʢʘʣʴʥʦʝ ʦʟʝʣʝ-

ʥʝʥʠʝ, ʪʘʢʠʝ ʧʦʥʷʪʠʷ ʧʨʠʤʝʥʠʤʳ ʢ ʦʟʝʣʝʥʝʥʠʶ ʩʪʝʥ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. ʊʘʢʦʡ ʧʨʠʝʤ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʞʠʚʣʝ-

ʥʠʶ ʩʪʘʪʠʯʝʩʢʠʭ ʥʘʛʨʦʤʦʞʜʝʥʠʡ ʠʟ ʤʝʪʘʣʣʘ, ʙʝʪʦʥʘ ʠ ʩʪʝʢʣʘ. 

ɿʝʣʝʥʳʝ ʬʘʩʘʜʳ ï ʵʪʦ ʦʜʥʦ ʠʟ ʜʠʟʘʡʥʝʨʩʢʠʭ ʨʝʰʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʵʢʦʣʦʛʠʝʡ ʠ ʧʝʨʤʘʢʫʣʴʪʫʨʦʡ. ʆʙʘ 

ʧʦʥʷʪʠʷ ʦʪʥʦʩʷʪʩʷ ʢ ʜʠʟʘʡʥʫ ʚ ʛʘʨʤʦʥʠʠ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, ʩ ʫʚʘʞʝʥʠʝʤ ʢ ʧʨʠʨʦʜʝ. 

ɺʝʨʪʠʢʘʣʴʥʦʝ ʦʟʝʣʝʥʝʥʠʝ ï ʵʪʦ ʧʨʠʝʤ, ʧʨʠʤʝʥʷʝʤʳʡ ʜʣʷ ʦʬʦʨʤʣʝʥʠʷ ʬʘʩʘʜʦʚ ʟʜʘʥʠʡ (ʨʠʩ. 1), ʛʣʫʭʠʭ 

ʪʦʨʮʝʚʳʭ ʩʪʝʥ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʦʧʦʨʥʳʭ ʩʪʝʥʦʢ ʠ ʬʫʥʜʘʤʝʥʪʦʚ, ʦʪʢʦʩʦʚ, ʧʝʨʛʦʣ, ʙʝʩʝʜʦʢ, ʘ ʪʘʢʞʝ ʜʣʷ ʩʦ-

ʟʜʘʥʠʷ çʟʝʣʝʥʳʭ ʵʢʨʘʥʦʚè ʚ ʮʝʣʷʭ ʟʘʱʠʪʳ ʦʪ ʚʝʪʨʘ ʠ ʠʟʦʣʷʮʠʠ ʦʪʜʝʣʴʥʳʭ ʧʣʦʱʘʜʦʢ ʠ ʫʯʘʩʪʢʦʚ. 

çɿʝʣʝʥʳʡè ʬʘʩʘʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʱʠʪʫ ʥʘʨʫʞʥʦʡ ʰʪʫʢʘʪʫʨʢʝ ʦʪ ʧʘʛʫʙʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʩʦʣʥʮʘ, ʯʪʦ 

ʧʨʦʜʣʝʚʘʝʪ ʩʨʦʢ ʩʣʫʞʙʳ ʩʪʝʥʳ. ʂʨʦʤʝ ʪʦʛʦ, çʟʝʣʝʥʳʡè ʬʘʩʘʜ ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ ʟʜʘʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʟʘʤʝʜʣʝʥʠʝ ʜʚʠʞʝʥʠʝ ʚʝʪʨʘ. ʆʜʥʘʢʦ ʧʦʪʝʨʷ ʪʝʧʣʘ ʟʘ ʩʯʝʪ ʥʘʣʠʯʠʷ 

ʨʘʩʪʝʥʠʡ ʥʘ ʬʘʩʘʜʝ ʟʜʘʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ ʪʝʧʣʦʠʟʦʣʠʨʫʶʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʘʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. 
 

 
 

ʈʠʩ. 1. ɺʝʨʪʠʢʘʣʴʥʦʝ ʦʟʝʣʝʥʝʥʠʝ ʛʣʫʭʦʛʦ ʬʘʩʘʜʘ ʟʜʘʥʠʷ 
 

ɺ ʣʘʥʜʰʘʬʪʥʦʤ ʜʠʟʘʡʥʝ ʚʝʨʪʠʢʘʣʴʥʦʝ ʦʟʝʣʝʥʝʥʠʝ ʥʘʭʦʜʠʪ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʧʝʨʛʦʣʘʭ, ʙʝʩʝʜʢʘʭ ʠ çʟʝ-

ʣʝʥʳʭ ʵʢʨʘʥʘʭè. ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʪʘʢʦʛʦ ʧʨʠʝʤʘ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʥʦʦʙʨʘʟʥʳ. ɼʣʷ ʧʝʨʛʦʣ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʪʦʣʙʳ ʠʟ ʜʝʨʝʚʘ ʠʣʠ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʪʨʫʙʢʠ, ʩʪʦʡʢʠ ʠʟ ʢʠʨʧʠʯʘ, ʢʘʤʥʷ ʩ ʧʝʨʝʢʨʳʪʠʝʤ ʠʟ ʞʝʣʝʟ-

ʥʳʭ ʦʮʠʥʢʦʚʘʥʥʳʭ ʧʨʫʪʴʝʚ. ʐʠʨʠʥʘ ʧʝʨʝʢʨʳʚʘʝʤʦʡ ʨʘʩʪʝʥʠʷʤʠ ʧʣʦʱʘʜʢʠ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ 3...4 ʤ, ʚʳʩʦʪʘ ï 

3...4 ʤ. ɼʣʷ ʙʝʩʝʜʦʢ, çʟʝʣʝʥʳʭ ʵʢʨʘʥʦʚè, ʪʨʝʣʴʷʞʝʡ ʚʦʟʚʦʜʷʪʩʷ ʦʧʦʨʳ ʠʟ ʩʪʦʣʙʦʚ. ʄʝʞʜʫ ʩʪʦʣʙʘʤʠ ʚʝʨʪʠʢʘʣʴʥʦ 

ʥʘʪʷʛʠʚʘʶʪ ʧʨʦʚʦʣʦʯʥʫʶ ʠʣʠ ʜʝʨʝʚʷʥʥʫʶ ʦʩʥʦʚʫ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʘʷ ʦʩʥʦʚʘ ʜʦʣʞʥʘ ʦʙʣʘʜʘʪʴ ʚʳʩʦʢʠʤʠ ʧʨʦʯʥʦʩʪʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ ʙʳʪʴ ʫʩʪʦʡʯʠ-

ʚʦʡ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʳʜʝʨʞʘʪʴ ʤʘʩʩʫ ʨʘʩʪʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʩʠʣʴʥʦʤ ʚʝʪʨʝ. 

ɾʝʣʘʝʤʳʡ ʨʝʟʫʣʴʪʘʪ ʚʦʟʤʦʞʝʥ ʧʨʠ ʧʨʘʚʠʣʴʥʦʤ ʧʦʜʙʦʨʝ ʨʘʩʪʠʪʝʣʴʥʦʡ ʧʦʯʚʳ. ʆʧʪʠʤʘʣʴʥʘʷ ʢʠʩʣʦʪ-

ʥʦʩʪʴ ʧʦʯʚʳ ʩʦʩʪʘʚʣʷʝʪ 6,5-7,5, ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ï ʜʦ 6-8 % ʥʘ 100 ʛ ʧʦʯʚʳ, ʤʠʥʝʨʘʣʴʥʳʤ ʫʜʦʙʨʝʥʠʝʤ ʩʣʫ-

ʞʠʪ ʩʫʧʝʨʬʦʩʬʘʪ. ɿʘʣʦʛʦʤ ʪʦʯʥʦʛʦ ʚʦʧʣʦʱʝʥʠʷ ʜʠʟʘʡʥʝʨʩʢʦʛʦ ʨʝʰʝʥʠʷ ʩʣʫʞʠʪ ʩʪʨʦʛʦʝ ʩʦʙʣʶʜʝʥʠʝ ʪʝʭʥʦʣʦ-

ʛʠʠ ʧʦʩʘʜʢʠ ʨʘʩʪʝʥʠʡ. 

ʇʨʠʝʤʳ ʫʩʪʨʦʡʩʪʚʘ çʟʝʣʝʥʳʭè ʩʪʝʥ ʩʦ ʚʨʝʤʝʥʝʤ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ. ɼʣʷ ʫʢʨʘʰʝʥʠʷ ʠʥʪʝʨʴʝʨʘ ʧʦʤʝ-

ʱʝʥʠʡ ʠ ʬʘʩʘʜʦʚ ʟʜʘʥʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʦʚʦʝ ʩʪʠʣʝʚʦʝ ʨʝʰʝʥʠʝ ï ʬʠʪʦʩʪʝʥʳ. 

ʌʠʪʦʩʪʝʥʘ ï ʢʘʨʪʠʥʘ ʠʟ ʞʠʚʳʭ ʨʘʩʪʝʥʠʡ, ʚʝʨʪʠʢʘʣʴʥʘʷ ʧʘʥʝʣʴ, ʷʚʣʷʶʱʘʷʩʷ ʦʧʦʨʦʡ ʜʣʷ ʤʥʦʛʦʩʣʦʡʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʚ ʢʘʨʤʘʥʳ ʢʦʪʦʨʦʛʦ ʧʦʤʝʱʘʶʪʩʷ ʨʘʩʪʝʥʠʷ (ʨʠʩ. 2). 
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ʈʠʩ. 2. ʌʠʪʦʩʪʝʥʘ ʚ ʠʥʪʝʨʴʝʨʝ 
 

ʊʝʭʥʦʣʦʛʠʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʦʟʝʣʝʥʝʥʠʷ ʵʢʦʥʦʤʠʪ ʧʦʣʝʟʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʦʤʝʱʝʥʠʷ, ʧʦʟʚʦʣʷʝʪ ʧʨʠʜʘ-

ʚʘʪʴ ʬʠʪʦʩʪʝʥʘʤ ʨʘʟʥʳʝ ʬʦʨʤʳ ʠ ʟʘʜʘʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʨʘʟʤʝʨʳ. ʆʥʠ ʤʦʛʫʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʘʚʪʦʥʦʤʥʦ ʚ ʨʝ-

ʞʠʤʝ ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʘ ʠʣʠ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʚʥʝʰʥʠʤ ʩʠʩʪʝʤʘʤ ï ʚʦʜʦʧʨʦʚʦʜʫ ʠ ʢʘʥʘʣʠʟʘʮʠʠ. 

ʌʠʪʦʩʪʝʥʳ ʤʦʛʫʪ ʙʳʪʴ ʦʜʥʦʩʪʦʨʦʥʥʠʤʠ ʠʣʠ ʜʚʫʩʪʦʨʦʥʥʠʤʠ, ʚ ʚʠʜʝ ʩʪʝʣʳ, ʢʦʣʦʥʥʳ, ʧʠʨʘʤʠʜʳ, ʢʫʙʘ; 

ʟʘʧʦʣʥʷʪʴ ʥʠʰʠ, ʵʨʢʝʨʳ, ʣʦʜʞʠʠ; ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʧʝʨʝʛʦʨʦʜʢʠ. ʉʪʘʮʠʦʥʘʨʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʜʨʘʟʫʤʝʚʘʶʪ 

ʢʨʝʧʣʝʥʠʝ ʢ ʩʪʝʥʝ, ʤʦʙʠʣʴʥʳʝ ʜʦʧʫʩʢʘʶʪ ʚʘʨʠʘʥʪʳ ʨʘʟʤʝʱʝʥʠʷ. 

ɺʳʧʦʣʥʷʷ ʵʩʪʝʪʠʯʝʩʢʫʶ ʟʘʜʘʯʫ, ʚʝʨʪʠʢʘʣʴʥʦʝ ʦʟʝʣʝʥʝʥʠʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʪʚʝʯʘʶʪ ʢʨʠʪʝʨʠʷʤ ʵʢʦ-

ʜʠʟʘʡʥʘ, ʧʦʩʢʦʣʴʢʫ ʫʣʫʯʰʘʶʪ ʚʥʫʪʨʝʥʥʶʶ ʵʢʦʣʦʛʠʶ ʧʦʤʝʱʝʥʠʷ. ʇʣʦʪʥʘʷ ʣʠʩʪʦʚʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʬʠʪʦʩʪʝʥʳ 

ʜʘʸʪ ʩʦʚʦʢʫʧʥʳʡ ʬʠʪʦʥʮʠʜʥʳʡ ʵʬʬʝʢʪ, ʨʘʩʪʝʥʠʷ ʦʯʠʱʘʶʪ ʚʦʟʜʫʭ ʠ ʧʦʚʳʰʘʶʪ ʫʨʦʚʝʥʴ ʚʣʘʞʥʦʩʪʠ. 

ʇʨʠʥʮʠʧ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʠʩʭʦʜʠʪ ʠʟ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʖʛʦ-

ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ ʠ ʖʞʥʦʡ ɸʤʝʨʠʢʠ ʨʘʩʪʠ ʠ ʨʘʟʚʠʚʘʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʷʭ ʩʢʘʣ ʠ ʩʪʚʦʣʘʭ ʜʝʨʝʚʴʝʚ. ʀʟʚʝʩʪʥʦ 

ʙʦʣʝʝ ʜʚʫʭ ʪʳʩʷʯ ʚʠʜʦʚ ʧʦʜʦʙʥʳʭ ʨʘʩʪʝʥʠʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʧʘʧʦʨʦʪʥʠʢʠ, ʙʝʛʦʥʠʠ, ʧʣʶʱʠ. 

ʈʘʩʪʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʦʟʝʣʝʥʝʥʠʷ, ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʧʦ ʩʧʦʩʦʙʘʤ ʧʨʠʢʨʝʧʣʝʥʠʷ ʢ ʦʧʦʨʘʤ: 

ï ʣʠʘʥʳ, ʧʨʠʢʨʝʧʣʷʶʱʠʝʩʷ ʢ ʦʧʦʨʝ ʧʦʩʨʝʜʩʪʚʦʤ ʚʦʟʜʫʰʥʳʭ ʢʦʨʥʝʡ. ʊʘʢʠʝ ʨʘʩʪʝʥʠʷ ʥʝ ʥʫʞʜʘʶʪʩʷ ʚ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʝʪʢʘʭ ʠ ʪʨʝʣʴʷʞʘʭ, ʦʥʠ ʩʘʤʠ ʚʟʙʠʨʘʶʪʩʷ ʧʦ ʰʝʨʦʭʦʚʘʪʳʤ ʢʘʤʝʥʥʳʤ ʩʪʝʥʘʤ. ʅʘʠʙʦʣʝʝ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʥʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ï ʧʣʶʱ ʦʙʳʢʥʦʚʝʥʥʳʡ, ʜʝʚʠʯʠʡ ʚʠʥʦʛʨʘʜ ʧʷʪʠʣʠʩʪʦʯʢʦʚʳʡ ʧʨʠʩʘʩʳʚʘʶʱʠʡʩʷ 

(ʚʳʩʦʪʦʡ ʜʦ 20 ʤ), ʪʝʢʦʤʘ ʫʢʦʨʝʥʷʶʱʘʷʩʷ (ʚʳʩʦʪʦʡ ʜʦ 10 ʤ), ʛʦʨʪʝʥʟʠʷ ʧʦʣʟʫʯʘʷ (ʚʳʩʦʪʦʡ ʜʦ 5 ʤ). ʎʝʣʝʩʦʦʙ-

ʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʫʶ ʛʨʫʧʧʫ ʨʘʩʪʝʥʠʡ ʧʨʠ ʦʟʝʣʝʥʝʥʠʠ ʢʘʤʝʥʥʳʭ ʥʝʦʰʪʫʢʘʪʫʨʝʥʥʳʭ ʪʦʨʮʦʚ ʩʪʝʥ; 

ï ʣʠʘʥʳ, ʮʝʧʣʷʶʱʠʝʩʷ ʟʘ ʦʧʦʨʥʳʡ ʢʘʨʢʘʩ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʩʝʪʢʫ ʠʟ ʧʨʫʪʴʝʚ ʠ ʧʨʦʚʦʣʦʢʠ, ʣʠ-

ʩʪʴʷʤʠ ʠʣʠ ʠʭ ʯʝʨʝʰʢʘʤʠ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ï ʚʠʥʦʛʨʘʜʦʚʠʢ ʘʢʦʥʠʪʦʣʠʩʪʥʳʡ (ʚʳʩʦʪʦʡ ʜʦ 15 ʤ), ʚʠʥʦʛʨʘʜ ʘʤʫʨ-

ʩʢʠʡ, (ʚʳʩʦʪʦʡ ʜʦ 15 ʤ), ʢʣʝʤʘʪʠʩʳ ʨʘʟʥʳʭ ʩʦʨʪʦʚ (ʚʳʩʦʪʦʡ ʜʦ 3-4 ʤ), ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʦʟʝʣʝʥʝʥʠʷ ʛʣʘʜʢʠʭ 

ʩʪʝʥ. ʋ ʩʪʝʥ ʜʝʨʝʚʷʥʥʳʭ ʟʜʘʥʠʡ ʣʠʘʥʳ ʧʨʠʤʝʥʷʪʴ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ; 

ï ʣʠʘʥʳ ʚʴʶʱʠʝʩʷ, ʢʦʪʦʨʳʝ ʦʭʚʘʪʳʚʘʶʪ ʦʧʦʨʳ (ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʪʦʣʙʠʢʦʚ ʪʦʣʱʠʥʦʡ ʥʝ ʙʦʣʝʝ 5-8 ʩʤ) 

ʩʪʝʙʣʷʤʠ ʠ ʧʦʜʥʠʤʘʶʪʩʷ ʚʚʝʨʭ ʧʦ ʩʧʠʨʘʣʠ. ʇʨʠ ʪʦʣʱʠʥʝ ʦʧʦʨʳ, ʧʨʝʚʳʰʘʶʱʝʡ ʥʦʤʠʥʘʣʴʥʳʡ ʜʠʘʤʝʪʨ, ʣʠʘʥʘ 

ʥʝ ʦʭʚʘʪʳʚʘʝʪ ʦʧʦʨʫ, ʘ ʩʢʦʣʴʟʠʪ ʠ ʧʘʜʘʝʪ ʚʥʠʟ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ï ʘʢʪʠʥʠʜʠʠ ʨʘʟʥʳʭ ʩʦʨʪʦʚ (ʚʳʩʦʪʦʡ ʜʦ 20 ʤ), 

ʜʨʝʚʦʛʫʙʝʮ ʢʨʫʛʣʦʣʠʩʪʥʳʡ ʠ ʢʘʥʘʜʩʢʠʡ (ʚʳʩʦʪʦʡ ʜʦ 15 ʤ), ʣʠʤʦʥʥʠʢ ʢʠʪʘʡʩʢʠʡ (ʚʳʩʦʪʦʡ ʜʦ 5 ʤ), ʞʠʤʦʣʦʩʪʴ 

ʢʘʧʨʠʬʦʣʴ (ʚʳʩʦʪʦʡ ʜʦ 4 ʤ). 

ɺʝʨʪʠʢʘʣʴʥʦʝ ʦʟʝʣʝʥʝʥʠʝ ï ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʢʨʘʩʠʚʦ, ʥʦ ʠ ʚʝʩʴʤʘ ʧʦʣʝʟʥʦ. ʇʨʦʝʢʪʠʨʦʚʘʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʵʢʦʣʦʛʠʝʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʝ ʩʣʦʞʥʦ, ʥʦ ʜʦʩʪʘʪʦʯʥʦ ʜʦʨʦʛʦ. ɺ ʈʦʩʩʠʠ ʧʦʜʦʙʥʳʝ ʠʜʝʠ ʚ ʘʨʭʠʪʝʢʪʫʨʝ, ʩʝʡʯʘʩ, ʪʦʣʴʢʦ 

ʥʘ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ. ɺ ʉʝʨʙʠʠ ʞʝ ʝʩʪʴ ʦʯʝʥʴ ʷʨʢʠʝ ʧʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʦʟʝʣʝʥʝʥʠʷ (ʨʠʩ. 3). 
 

 
 

ʈʠʩ. 3. ʎʝʨʢʦʚʴ ʈʫʞʠʮʘ ʚ ɹʝʣʛʨʘʜʝ. ʉʝʨʙʠʷ 

https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B5%D0%BB%D0%B0
https://ru.wikipedia.org/wiki/%D0%AD%D1%80%D0%BA%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D1%82%D0%BE%D0%BD%D1%86%D0%B8%D0%B4%D1%8B
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D0%BF%D0%BE%D1%80%D0%BE%D1%82%D0%BD%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D0%B3%D0%BE%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D1%8E%D1%89
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D0%BB%D0%B3%D1%80%D0%B0%D0%B4
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ʈʦʩʪʫ ʧʦʧʫʣʷʨʥʦʩʪʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʦʟʝʣʝʥʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: 

ï ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʞʠʚʳʭ ʨʘʩʪʝʥʠʡ ʚ ʢʚʘʨʪʠʨʘʭ ʠ ʟʘ ʠʭ ʧʨʝʜʝʣʘʤʠ; 

ï ʨʦʩʪ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʚʦʟʜʫʭʘ. ʈʘʩʪʝʥʠʷ ʷʚʣʷʶʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʬʠʣʴʪʨʘʤʠ ʚʦʟʜʫʭʘ; 

ï ʤʥʦʛʦ ʙʝʪʦʥʘ, ʤʝʥʴʰʝ ʟʝʣʝʥʠ ʠ ʧʘʨʢʦʚ ʚ ʤʝʛʘʧʦʣʠʩʘʭ. ʕʪʘ ʥʝʝʩʪʝʩʪʚʝʥʥʘʷ ʜʣʷ ʯʝʣʦʚʝʢʘ ʩʨʝʜʘ ʚʝʜʝʪ ʢ 

ʞʝʣʘʥʠʶ ʠʤʝʪʴ ʙʦʣʴʰʝ ʟʝʣʝʥʠ; 

ï ʥʘʪʫʨʘʣʴʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ. 
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Abstract. Data on wall gardening from the point of view of architecture and design are provided in this article. 

The field of vertical gardening application is considered and the factors determining the development prospects of this 

direction in architecture are revealed. 

Keywords: green facade, wall gardening, vegetal wall, plants, ecology. 
 

http://www.7dach.ru/Ma-xa/vertikalnoe-ozelenenie-udarim-obemom-zeleni-po-nashim-279.html
http://www.7dach.ru/Ma-xa/vertikalnoe-ozelenenie-udarim-obemom-zeleni-po-nashim-279.html
http://landscape.totalarch.com/node/233


ISSN 2311-2158. The Way of Science. 2016. ˉ 11 (33). Vol. I.  

 

 

35 
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ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ 
 

 

ʋɼʂ 638 (132.15+138):581.135.54:575.1 
 

ʈɽʉʋʈʉʓ ɼʀʂʆʈɸʉʊʋʑʀʍ ʄɽɼʆʅʆʉʅʓʍ ʈɸʉʊɽʅʀʁ ʂɸʈɸʂɸʃʇɸʂʉʊɸʅɸ 
 

 ɻ.ɾ. ɸʙʜʠʥʠʷʟʦʚʘ1, ʆ.ʂ. ʍʦʞʠʤʘʪʦʚ2 

1 ʤʣʘʜʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, 2 ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ  
1 ʂʘʨʘʢʘʣʧʘʢʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ,  

ʂʘʨʘʢʘʣʧʘʢʩʢʦʝ ʦʪʜʝʣʝʥʠʝ ɸʢʘʜʝʤʠʠ ʅʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ (ʅʫʢʫʩ),  
2 ʀʥʩʪʠʪʫʪ ʛʝʥʦʬʦʥʜʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ Aʅ ʈʋʟ (ʊʘʰʢʝʥʪ), ʋʟʙʝʢʠʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʝʜʦʥʦʩʥʦʡ ʬʣʦʨʳ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ. ʇʨʝʜʩʪʘʚʣʝʥ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʚʳʷʚʣʝʥʳ ʚʝʜʫʱʠʝ ʩʝʤʝʡʩʪʚʘ ʠ ʨʦʜʘ, ʘ ʪʘʢʞʝ ʜʘʝʪʩʷ 

ʨʝʩʫʨʩʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʩʥʦʚʥʳʭ ʜʠʢʦʨʘʩʪʫʱʠʭ ʤʝʜʦʥʦʩʥʳʭ ʨʘʩʪʝʥʠʡ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʝʛʠʦʥʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ, ʤʝʜʦʥʦʩʥʳʝ ʨʘʩʪʝʥʠʷ, ʨʝʩʫʨʩʳ. 
 

ʈʝʩʧʫʙʣʠʢʘ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʋʟʙʝʢʠʩʪʘʥʘ, ʟʘʥʠʤʘʷ ʧʣʦʱʘʜʴ ʚ 167,1 ʪʳ-

ʩʷʯʠ ʢʚʘʜʨʘʪʥʳʭ ʢʠʣʦʤʝʪʨʦʚ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 37 ʧʨʦʮʝʥʪʦʚ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʩ ʥʘʩʝʣʝʥʠʝʤ 

1800000 ʪʳʩʷʯ ʯʝʣʦʚʝʢ. ʋʩʣʦʚʥʦ ʪʝʨʨʠʪʦʨʠʶ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥʘ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʯʝʪʳʨʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʟʦʥʳ, 

ʢʦʪʦʨʳʝ ʨʝʟʢʦ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʕʪʦ ʋʩʪʶʨʪ, ʧʫʩʪʳʥʷ ʂʳʟʳʣʢʫʤ, ʨʘʡʦʥʳ ʥʠʟʦʚʴʷ ʨʝʢʠ ɸʤʫʜʘʨʴʠ, ʘ 

ʪʘʢʞʝ ʧʦʷʚʠʚʰʠʡʩʷ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʢʦʤʧʣʝʢʩ ʧʝʩʯʘʥʦ-ʩʦʣʦʥʯʘʢʦʚʳʭ ʣʘʥʜʰʘʬʪʦʚ ɸʨʘʣʢʫʤʘ. ʇʦʷʚʣʝ-

ʥʠʶ ʧʦʩʣʝʜʥʝʛʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʚʳʩʳʭʘʥʠʝ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʜʘʥʥʳʡ ʨʝʛʠʦʥ ʠʩʧʳʪʳʚʘʝʪ ʥʘ ʩʝʙʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʦʩʪʦʷʥʥʦ ʚʦʟʨʘʩʪʘʶʱʝʛʦ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ, ʟʜʝʩʴ ʰʠʨʦʢʦ ʢʫʣʴʪʠʚʠʨʫʶʪʩʷ ʪʘʢʠʝ ʢʫʣʴʪʫʨʳ, ʢʘʢ ʨʘʟʣʠʯʥʳʝ ʩʦʨʪʘ Gossypium 

hirsutum L., Helianthus annum L., Malus Mill., Persica Hill, Cerasus Mill., Pyrus L., Cydonia oblonga Mill., 

Armeniaca vulgaris Lam., Prunus persica (L.) Batsch, Sesamum indicum L., Cucurbita pepo L., Citrullus lanatus 

(Thunb.) Matsum & Nakai, Melo orientalis (Kudr.) Nabiev, Cucumis sativus L., Medicago sativa L. ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ 

ʚʠʜʳ, ʢʦʪʦʨʳʝ ʠʛʨʘʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʧʯʝʣʦʚʦʜʩʪʚʝ. ɺ ʩʚʦʝʡ ʨʘʙʦʪʝ ʤʳ ʘʢʮʝʥʪʠʨʫʝʤ ʚʥʠʤʘʥʠʝ ʪʦʣʴʢʦ ʥʘ 

ʜʠʢʦʨʘʩʪʫʱʠʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥʘ.  

ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥʘ ʧʨʦʠʟʨʘʩʪʘʝʪ ʥʝ ʤʝ-

ʥʝʝ 1110 ʚʠʜʦʚ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ [2]. ʆʜʥʘʢʦ, ʚʦʧʨʦʩʫ ʠʟʫʯʝʥʠʷ ʜʠʢʦʨʘʩʪʫʱʝʡ ʤʝʜʦʥʦʩʥʦʡ ʬʣʦʨʳ ʜʘʥʥʦʛʦ 

ʨʝʛʠʦʥʘ ʚ ʩʚʦʸ ʚʨʝʤʷ ʥʝ ʙʳʣʦ ʫʜʝʣʝʥʦ ʜʦʩʪʘʪʦʯʥʦʛʦ ʚʥʠʤʘʥʠʷ. ɺ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʶʪʩʷ ʣʠʰʴ ʦʪʨʳʚʦʯʥʳʝ ʩʚʝʜʝ-

ʥʠʷ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ, ʮʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʚʦʩʧʦʣʥʝʥʠʝ ʠʤʝʶʱʝʛʦʩʷ ʧʨʦʙʝʣʘ. ʊʘʢ, ʚ ʨʘʙʦʪʝ ʉ.ɽ. ɽʨʝʞʝ-

ʧʦʚʘ ʧʨʠʚʦʜʷʪʩʷ 68 ʚʠʜʦʚ ʤʝʜʦʥʦʩʥʳʭ ʨʘʩʪʝʥʠʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 32 ʨʦʜʘʤ ʠʟ 19 ʩʝʤʝʡʩʪʚ [3].  

ʊʘʢʞʝ ʙʳʣʦ ʦʙʨʘʙʦʪʘʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʝʨʙʘʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʭʨʘʥʷʱʠʭʩʷ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ɻʝʨ-

ʙʘʨʠʠ ʠʥʩʪʠʪʫʪʘ ʛʝʥʦʬʦʥʜʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ ɸʅ ʈʋʟ ʠ ʚ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʠʥʩʪʠʪʫʪʝ 

ɽʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʂʘʨʘʢʘʣʧʘʢʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʈʋʟ. ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʤʠ ʧʨʦʚʦʜʠʣʠʩʴ 

ʚ ʧʝʨʠʦʜ ʩ 2013 ʧʦ 2016 ʛʦʜʳ, ʠ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʨʘ-

ʢʘʣʧʘʢʩʪʘʥʘ ʧʨʦʠʟʨʘʩʪʘʝʪ 206 ʚʠʜʦʚ ʜʠʢʦʨʘʩʪʫʱʠʭ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ 134 ʨʦʜʘʤ ʠʟ 46 ʩʝ-

ʤʝʡʩʪʚ, ʠʤʝʶʱʠʭ ʧʨʦʤʳʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʯʝʣʦʚʦʜʩʪʚʘ [1]. 

ʈʝʟʫʣʴʪʘʪʳ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʤʝʜʦʥʦʩʥʳʭ ʨʘʩʪʝʥʠʡ ʪʝʨʨʠʪʦʨʠʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥʘ ʧʦʢʘʟʘʣʠ 

ʩʣʝʜʫʶʱʝʝ: ʧʦʜʘʚʣʷʶʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʩʦʩʪʘʚʣʷʶʪ ʜʚʫʜʦʣʴʥʳʝ (Magnoliopsida) ï 192 ʚʠʜʘ 93,2 %, 

ʦʜʥʦʜʦʣʴʥʳʝ (Liliopsida), ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʩʝʛʦ 14 ʚʠʜʘʤʠ 6,8 % (ʪʘʙʣʠʮʘ 1).  
 

ʊʘʙʣʠʮʘ 1 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʤʝʜʦʥʦʩʥʳʭ ʨʘʩʪʝʥʠʡ ʧʦ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ 
ʆʪʜʝʣ ʂʦʣʠʯʝʩʪʚʦ ʄʝʜʦʥʦʩʥʘʷ ʬʣʦʨʘ % ʆʪ ʦʙʱʝʡ ʬʣʦʨʘ % 

ʩʝʤʝʡʩʪʚʦ ʨʦʜ ʚʠʜ 

Magnoliopsida 40 122 192 93,2 17,29 

Liliopsida 6 12 14 6,8 1,26 

ɺʩʝʛʦ: 46 134 206 100 18,55 

 

ʅʘʠʙʦʣʝʝ ʧʦʣʠʤʦʨʬʥʳʤʠ ʩʝʤʝʡʩʪʚʘʤʠ ʤʝʜʦʥʦʩʥʦʡ ʬʣʦʨʳ ʷʚʣʷʶʪʩʷ 13 ʩʝʤʝʡʩʪʚ, ʩʦʜʝʨʞʘʱʠʭ 149 ʚʠ-

ʜʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 81 ʨʦʜʘʤ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʚʩʝʭ ʜʠʢʦʨʘʩʪʫʱʠʭ ʤʝʜʦʥʦʩʥʳʭ ʚʠʜʦʚ 

ʠ ʨʦʜʦʚ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ (ʪʘʙʣʠʮʘ 2).  
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ʊʘʙʣʠʮʘ 2 

ɺʝʜʫʱʠʝ ʩʝʤʝʡʩʪʚʘ ʤʝʜʦʥʦʩʥʦʡ ʬʣʦʨʳ 
ˉ ʉʝʤʝʡʩʪʚʦ ʈʦʜ  ɺʠʜ %  

1 Asteraceae Dumort. 19 33 16 

2 Fabaceae Lindl. 16 29 14 

3 Brassicaceae Burnett 19 28 13,5 

4 Polygonaceae Juss. 3 8 3,86 

5 Tamaricaceae Link 1 8 3,86 

6 Poaceae Barnhart 7 7 3,38 

7 Salicaceae Mirb. 2 6 2,90 

8 Rosaceae Juss. 4 6 2,90 

9 Caryophylaceae Juss. 2 5 2,41 

10 Zygophyllaceae R.Br. 2 5 2,41 

11 Convolvulaceae Juss. 2 5 2,41 

12 Cuscutaceae Dumort. 1 5 2,41 

13 Lamiaceae Lindl. 4 5 2,41 

 ɺʩʝʛʦ: 82 (61 %) 150 (72,5 %) 72,5 
 

ɺ ʪʘʙʣʠʮʝ 3 ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʦ ʨʝʩʫʨʩʘʭ 5 ʚʠʜʦʚ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʭ ʤʝʜʦʥʦʩʥʳʭ ʨʘʩʪʝʥʠʡ, 

ʟʘʥʠʤʘʶʱʠʭ ʜʦʚʦʣʴʥʦ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʠ (ʊʘʙʣʠʮʘ 3). 

Alhagi pseudalhagi (Bieb.) Fisch. ï ɺʝʨʙʣʶʞʴʷ ʢʦʣʶʯʢʘ ʣʦʞʥʘʷ. ʉʝʤ. Fabaceae. ʊʨʘʚʷʥʠʩʪʦʝ ʤʥʦʛʦʣʝʪ-

ʥʝʝ ʨʘʩʪʝʥʠʝ, ʩʯʠʪʘʶʱʝʝʩʷ ʦʩʥʦʚʥʳʤ ʤʝʜʦʥʦʩʥʳʤ ʨʘʩʪʝʥʠʝʤ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥʘ ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʵʪʦʪ ʚʠʜ ʧʨʦʠʟ-

ʨʘʩʪʘʝʪ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʦʙʰʠʨʥʳʭ ʧʣʦʱʘʜʷʭ, ʤʝʩʪʘʤʠ ʦʙʨʘʟʫʷ ʧʣʦʪʥʳʝ ʟʘʨʦʩʣʠ. ʎʚʝʪʝʪ ʚ ʠʶʥʝ-ʠʶʣʝ. ʆʙʱʘʷ 

ʩʫʤʤʘʨʥʘʷ ʧʣʦʱʘʜʴ ʫʪʦʯʥʝʥʥʳʭ ʟʘʨʦʩʣʝʡ ʧʦʜ ʚʝʨʙʣʶʞʴʝʡ ʢʦʣʶʯʢʦʡ ʩʦʩʪʘʚʣʷʝʪ 22640 ʛʝʢʪʘʨʦʚ. ʋʨʦʞʘʡʥʦʩʪʴ 

ʤʸʜʘ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 130-150 ʢʛ ʩ ʦʜʥʦʛʦ ʛʝʢʪʘʨʘ. 

Glycyrrhiza glabra L. ï ʉʦʣʦʜʢʘ ʛʦʣʘʷ. ʉʝʤ. Fabaceae. ʄʥʦʛʦʣʝʪʥʝʝ ʢʦʨʥʝʚʠʱʥʦʝ, ʪʨʘʚʷʥʠʩʪʦʝ ʨʘʩʪʝ-

ʥʠʝ. ʎʚʝʪʝʪ ʩ ʢʦʥʮʘ ʤʘʷ ʧʦ ʠʶʥʴ. ʆʙʱʘʷ ʚʳʷʚʣʝʥʥʘʷ ʧʣʦʱʘʜʴ, ʟʘʥʠʤʘʝʤʘʷ ʵʪʠʤ ʨʘʩʪʝʥʠʝʤ, ʩʦʩʪʘʚʣʷʝʪ 2 856 

ʛʝʢʪʘʨʦʚ, ʩ ʦʜʥʦʛʦ ʛʝʢʪʘʨʘ ʧʯʝʣʦʚʦʜʯʝʩʢʠʝ ʭʦʟʷʡʩʪʚʘ ʧʦʣʫʯʘʶʪ 50-60 ʢʛ ʯʠʩʪʦʛʦ ʤʸʜʘ. ʆʜʥʘʢʦ, ʚ ʚʠʜʫ 

ʫʩʠʣʝʥʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʦʤʳʩʣʦʚʳʭ ʟʘʨʦʩʣʝʡ ʩʦ ʩʪʦʨʦʥʳ ʦʨʛʘʥʠʟʘʮʠʡ, ʟʘʛʦʪʘʚʣʠʚʘʶʱʠʭ ʢʦʨʥʠ ʠ ʢʦʨʥʝʚʠʱʘ 

ʨʘʩʪʝʥʠʷ, ʜʠʢʦʨʘʩʪʫʱʠʝ ʧʦʧʫʣʷʮʠʠ ʩʦʣʦʜʢʠ ʛʦʣʦʡ ʠʟ ʛʦʜʘ ʚ ʛʦʜ ʩʦʢʨʘʱʘʶʪʩʷ. 

 

ʊʘʙʣʠʮʘ 3 

ʈʝʩʫʨʩʳ ʤʝʜʦʥʦʩʥʳʭ ʨʘʩʪʝʥʠʡ  

ˉ ʅʘʟʚʘʥʠʝ ʨʘʩʪʝʥʠʷ 
ʉʫʤʤʘʨʥʘʷ 

ʧʣʦʱʘʜʴ ʚ ʛʝʢʪʘʨʘʭ 
ʢʛ /ʛʘ  ʪʦʥʥʘ 

1 Alhagi pseudalhagi  22 640 130 Ñ 6,5  2 943,20 Ñ 147,16 

2 Glycyrrhiza glabra 2 856 55 Ñ 3 157,08 Ñ 8 568,00 

3 Ferula foetida 2 425 90 Ñ 4,5 218,25 Ñ 10,91  

4 Capparis herbacea 870 65 Ñ 3,25 56,55 Ñ 2,83 

5 Halimodendron halodendron 2 460 95 Ñ 5,7 233,70 Ñ 14,02 

 

Ferula foetida L. ï ʬʝʨʫʣʘ ʚʦʥʶʯʘʷ. ʉʝʤ. Apiaceae. ʄʥʦʛʦʣʝʪʥʝʝ ʤʦʱʥʦʝ ʪʨʘʚʷʥʠʩʪʦʝ ʨʘʩʪʝʥʠʝ. ʇʣʦ-

ʱʘʜʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ï 242 590,00 ʛʘ. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʘʨʦʩʣʝʡ ʩ 

ʛʝʢʪʘʨʘ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 85-90 ʢʛ ʤʸʜʘ. 

Capparis herbacea Willd. ï ʢʘʧʝʨʮʳ ʢʦʣʶʯʠʝ. ʉʝʤ. Capparaceae, ʤʥʦʛʦʣʝʪʥʝʝ ʪʨʘʚʷʥʠʩʪʦʝ ʨʘʩʪʝʥʠʝ. 

ʎʚʝʪʝʪ ʩ ʠʶʣʷ ʧʦ ʦʢʪʷʙʨʴ ʤʝʩʷʮ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 870 ʛʝʢʪʘʨʦʚ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩ ʦʜʥʦʛʦ ʛʝʢʪʘʨʘ 

ʩʦʩʪʘʚʣʷʝʪ 65 ʢʛ ʤʸʜʘ. 

Halimodendron halodendron (Pall.) Voss. ï ʯʠʥʛʠʣ ʩʝʨʝʙʨʠʩʪʳʡ, ʉʝʤ. Fabaceae, ʢʫʩʪʘʨʥʠʢ, ʮʚʝʪʝʪ ʚ ʤʘʝ. 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 2 856 ʛʘ. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʜʥʦʛʦ ʛʝʢʪʘʨʘ ʩʦʩʪʘʘʚʣʝʪ 50-60 ʢʛ ʤʸʜʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʶʤʠʨʫʷ ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʠʢʦʨʘʩʪʫʱʘʷ ʤʝʜʦʥʦʩʥʘʷ ʬʣʦʨʘ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʦʙʣʘʜʘʝʪ ʩʫʱʝʩʪʚʝʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʠ ʧʨʠ ʨʘʮʠʦʥʘʣʴʥʦʤ ʠ ʛʨʘʤʦʪʥʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʥʘʩʝʣʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʢʘʯʝʩʪʚʝʥʥʳʤ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʤ ʤʸʜʦʤ, ʥʦ ʠ 

ʜʨʫʛʠʤʠ ʮʝʥʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʧʯʝʣʦʚʦʜʩʪʚʘ ʥʘ ʜʦʣʛʠʝ ʛʦʜʳ ʚʧʝʨʸʜ. 
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Abstract. The results of studying melliferous flora of the Republic of Karakalpakstan are given in the article. 

The taxonomical analysis is submitted, the leading families and genera are revealed, and also the resource characteris-

tic of the main wild-growing melliferous plants of the explored region is given. 

Keywords: Karakalpakstan, melliferous plants, resources. 
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ʌʋʅʂʎʀʆʅɸʃʔʅʓɽ ʇʆʂɸɿɸʊɽʃʀ ʇɸʈɸʄɽʊʈʆɺ  

ɻɽʄʆɼʀʅɸʄʀʂʀ ʀ ɼʓʍɸʅʀʗ ʋ ɾʀʊɽʃɽʁ ʇʈʀɸʈɸʃʔʗ 
 

 ʉ.ɾ. ʀʙʘʜʫʣʣʘʝʚʘ1, ʅ.ʉ. ɸʫʝʟʦʚʘ2, ɸ. ʅʫʨʛʘʣʠʝʚʘ3, ɸ.ɾ. ɹʝʨʜʝʥʢʫʣʦʚʘ4, ʂ.ɹ. ɸʞʤʦʣʜʘʝʚʘ5 
1 ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, 2, 3, 4, 5 ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

1, 3, 4, 5 ʂʳʟʳʣʦʨʜʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʂʦʨʢʳʪ ɸʪʘ, 
2 ʂʘʟʘʭʩʢʠʡ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʉ. ʉʝʡʬʫʣʣʠʥʘ (ʂʳʟʳʣʦʨʜʘ), ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʘʨʘʤʝʪʨʦʚ ʛʝʤʦʜʠʥʘʤʠʢʠ ʠ ʜʳʭʘʥʠʷ ʫ 

ʞʠʪʝʣʝʡ ʇʨʠʘʨʘʣʴʷ. ʀʥʪʝʥʩʠʚʥʦʝ ʜʣʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫ-

ʞʘʶʱʝʡ ʩʨʝʜʳ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʝʨʝʥʘʧʨʷʞʝʥʠʝʤ ʠ ʥʘʨʫʰʝʥʠʝʤ ʘʜʘʧʪʠʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ, ʯʪʦ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʨʳʚʫ ʘʜʘʧʪʘʮʠʠ, ʨʘʟʚʠʪʠʶ ʧʨʝʜʙʦʣʝʟʥʝʥʥʳʭ ʩʦʩʪʦʷʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʘʥʦʚʠʪʩʷ ʥʝ-

ʦʙʭʦʜʠʤʳʤ ʠʟʫʯʝʥʠʝ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ ʚʝʜʫʱʠʤʠ 

ʚʨʝʜʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʚʳʷʚʠʪʴ ʢʨʠʪʝʨʠʠ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʬʦʨʤʳ ʟʘʙʦʣʝ-

ʚʘʥʠʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʝʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʟʦʥʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʥʝʙʣʘʛʦʧʦʣʫʯʠʷ ʚ ʇʨʠʘʨʘʣʴʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚ: ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʬʘʢʪʦʨ, ʘʜʘʧʪʘʮʠʷ, ʛʝʤʦʜʠʥʘʤʠʢʘ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ.  
 

ɸʨʘʣʴʩʢʠʡ ʢʨʠʟʠʩ, ʚʳʟʚʘʥʥʳʡ ʥʝʢʦʤʧʝʪʝʥʪʥʳʤ ʠ ʧʨʠʨʦʜʦʨʘʟʨʫʰʘʶʱʠʤ ʧʣʘʥʠʨʦʚʘʥʠʝʤ ʨʘʟʚʠʪʠʷ ʵʢʦ-

ʥʦʤʠʢʠ ɸʨʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʧʨʠʚʝʣ ʢ ʥʝʛʘʪʠʚʥʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ: ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʤʦʨʷ, 

ʫʤʝʥʴʰʝʥʠʶ ʝʛʦ ʦʙʲʝʤʘ, ʚʦʟʨʘʩʪʘʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʩʦʣʠ ʚ ʚʦʜʝ. ʂ ʯʨʝʟʚʳʯʘʡʥʦ ʦʧʘʩʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʦʪʥʦʩʠʪ-

ʩʷ ʦʛʨʦʤʥʳʡ ʚʳʥʦʩ ʧʝʩʢʘ ʠ ʩʦʣʠ (ʜʦ 75 ʤʣʥ.ʪ. ʝʞʝʛʦʜʥʦ) ʩ ʦʙʥʘʞʠʚʰʝʛʦʩʷ ʜʥʘ ʙʳʚʰʝʛʦ ʤʦʨʷ. ʇʨʠ ʵʪʦʤ, ʢʘʟʘʭ-

ʩʪʘʥʩʢʘʷ ʯʘʩʪʴ ʇʨʠʘʨʘʣʴʷ, ʚʢʣʶʯʘʶʱʘʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʶ ʂʳʟʳʣʦʨʜʠʥʩʢʫʶ ʦʙʣʘʩʪʴ, ʦʩʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʵʢʦʣʦ-

ʛʠʯʝʩʢʠ ʥʘʧʨʷʞʝʥʥʳʭ ʨʝʛʠʦʥʦʚ ʂʘʟʘʭʩʪʘʥʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʩʷ ʜʝʛʨʘʜʘʮʠʝʡ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʦʧʫʩʪʳʥʠ-

ʚʘʥʠʝʤ, ʜʝʡʩʪʚʠʝʤ ʬʘʢʪʦʨʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʠʩʫʪʩʪʚʠʝʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʢʦʩʤʦʜʨʦʤʘ ɹʘʡʢʦʥʳʨ, ʧʦʚʳ-

ʰʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʚ ʚʦʜʝ, ʧʦʯʚʝ, ʨʘʩʪʝʥʠʷʭ, ʪʢʘʥʷʭ ʞʠʚʦʪʥʳʭ ʵʪʦʛʦ ʨʝʛʠʦʥʘ ʪʦʢʩʠʢʘʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʩʦʣʠ ʪʷ-

ʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʧʝʩʪʠʮʠʜʳ, ʛʝʨʙʠʮʠʜʳ, ʜʝʬʦʣʠʥʪʳ, ʧʨʦʠʟʚʦʜʥʳʝ ʛʠʜʨʘʟʠʥʘ ʠ ʜʨ. [1, 2, 8].  

ɿʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʬʦʥʝ ʞʝʩʪʢʠʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʥʘʙʣʶʜʘʝʤʦʝ ʚ ʇʨʠʘʨʘʣʴʝ, ʥʘʤʥʦʛʦ 

ʫʭʫʜʰʘʝʪ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ, ʩʦʟʜʘʝʪ ʙʦʣʝʝ ʪʷʞʝʣʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʘʜʘʧʪʘʮʠʠ ʢ ʠʟʤʝʥʷʶʱʠʤʩʷ ʬʘʢʪʦʨʘʤ, ʩʥʠʞʘʷ 

ʨʝʟʝʨʚʥʳʝ ʠ ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʜʠʚʠʜʘ [9, 10]. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʧʨʦʚʝʜʝʥʥʳʤʠ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʘʭ 

ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʪʝʧʝʥʴ ʚʳʨʘʞʝʥʥʦʩʪʠ ʵʬʬʝʢʪʦʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʥʘ ʦʨʛʘʥʠʟʤ 

ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ ʚ ʵʪʦʤ ʨʝʛʠʦʥʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʧʨʠʙʣʠʞʝʥʠʝʤ ʢ ʚʳʩʳʭʘʶʱʝʤʫ ɸʨʘʣʴʩʢʦʤʫ ʤʦʨʶ [6, 11]. ʋ ʣʶ-

ʜʝʡ, ʧʦʩʪʦʷʥʥʦ ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʙʘʩʩʝʡʥʝ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ ʠ ʧʦʜʚʝʨʞʝʥʥʳʭ ʜʝʡʩʪʚʠʶ ʬʘʢʪʦʨʦʚ ʵʪʦʡ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʢʨʠʟʠʩʥʦʡ ʟʦʥʳ, ʚʳʷʚʣʝʥʳ ʠʟʤʝʥʝʥʠʷ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʦʪʜʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ, ʚʧʣʦʪʴ ʜʦ 

ʨʘʟʚʠʪʠʷ ʚ ʥʠʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʜʚʠʛʦʚ. ʇʨʠ ʵʪʦʤ ʯʘʩʪʦ ʠʤʝʝʪ ʤʝʩʪʦ ʥʝ ʠʟʦʣʠʨʦʚʘʥʥʦʝ, ʘ ʢʦʤʧʣʝʢʩʥʦʝ ʨʘʟʣʠʯʥʦʡ ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʝ ʪʦʢʩʠʢʘʥʪʦʚ ʥʘ ʦʨʛʘʥʠʟʤ, ʢʦʪʦʨʦʝ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʝ ʥʝ ʠʩʩʣʝʜʦʚʘʥʦ, ʘ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʟʥʘʥʠʷ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ ʚʳʩʢʘʟʳʚʘʣʠʩʴ ʤʥʦʛʠʝ ʫʯʝʥʳʝ [3-5].  

ʇʦʩʢʦʣʴʢʫ ʠʤʝʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʘʷ ʮʠʨʢʘʜʠʘʥʥʘʷ ʨʠʪʤʠʯʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʨʜʠʦʨʝʩʧʠʨʘ-

ʪʦʨʥʦʡ ʩʠʩʪʝʤʳ: ʏɼ, ʉɸɼ, ɼɸɼ ʚ ʧʦʢʦʝ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʚʥʫʪʨʝʥʥʝʡ ʠ ʚʥʝʰʥʝʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ [7], ʚʩʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʦʜʥʦ ʠ ʪʦ ʞʝ ʚʨʝʤʷ. ʉʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʦʤʫ ʥʘʤʠ ʘʥʘʣʠʟʫ ʜʘʥʥʳʭ ʣʠʪʝʨʘʪʫʨʳ ʤʦʞ-

ʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʦʪʩʫʪʩʪʚʠʝ ʧʨʦʚʝʜʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ʠ ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ ʜʘʚʣʝ-

ʥʠʷ ʫ ʞʠʪʝʣʝʡ ʇʨʠʘʨʘʣʴʷ. ʈʝʟʫʣʴʪʘʪʳ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʢʘʩʘʶʪʩʷ ʣʠʰʴ ʩʦʩʫʜʠʩʪʦʛʦ ʜʘʚʣʝʥʠʷ ʫ ʣʶʜʝʡ, ʩʪʨʘʜʘʶ-

ʱʠʭ ʪʝʤʠ ʠʣʠ ʠʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ɺ ʦʪʥʦʰʝʥʠʠ ʩʦʩʪʘʚʘ ʢʨʦʚʠ ʫ ʧʨʘʢʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʞʠʪʝʣʝʡ ʵʪʦʛʦ ʨʝʛʠ-

ʦʥʘ ʜʘʥʥʳʝ ʦʪʨʳʚʦʯʥʳ. ɺʦʟʨʘʩʪ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʥʘʤʠ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ ʨʘʚʥʷʣʩʷ 30-34 ʛʦʜʘʤ. ʉʘʤʠ ʞʝ 

ʥʘʙʣʶʜʝʥʠʷ ʟʘʭʚʘʪʳʚʘʣʠ 2010-2014 ʛʦʜʳ ʠ ʚʢʣʶʯʘʣʠ ʠʟʫʯʝʥʠʝ ʩʝʟʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ɺ ʧʨʦʚʝʜʝʥʥʳʭ ʥʘʙʣʶʜʝʥʠʷʭ ʙʳʣʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʥʘʤʠ ʚ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷʭ ʟʘʚʠʩʠʤʦʩʪʴ ʚʝʣʠʯʠʥ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʦʪ ʤʝʩʪʘ ʧʨʦʞʠʚʘʥʠʷ, ʪ.ʝ. ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʫ 

ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʶʞʥʳʭ ʨʘʡʦʥʘʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʞʠʪʝʣʷʤʠ ʩʝʚʝʨʥʳʭ, ʧʨʠʙʣʠʞʝʥʥʳʭ ʢ ɸʨʘʣʴʩʢʦʤʫ ʤʦʨʶ ʨʘʡ-

ʦʥʦʚ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ.  

ɺ ʪʘʙʣʠʮʘʭ 1-2 ʧʨʠʚʝʜʝʥʳ ʫʩʨʝʜʥʝʥʥʳʝ ʜʘʥʥʳʝ ʚʝʣʠʯʠʥ ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ (ʉɸɼ) ʠ ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ 

(ɼɸɼ) ʘʨʪʝʨʠʘʣʴʥʳʭ ʜʘʚʣʝʥʠʡ, ʘ ʪʘʢʞʝ ʯʘʩʪʦʪʳ ʜʳʭʘʥʠʷ ʫ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʡ-

ʦʥʘʭ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. 
 

ʊʘʙʣʠʮʘ 1 

ʉʠʩʪʦʣʠʯʝʩʢʦʝ ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ (ʤʤ ʨʪ.ʩʪ.) ʫ ʞʠʪʝʣʝʡ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ ʇʨʠʘʨʘʣʴʷ 
ʇʦʣ ʈʝʛʠʦʥ 

ʖʈ ʂʆ ʉʈ 

ʄʫʞʯʠʥʳ 116 Ñ 3 114 Ñ 3 112 Ñ 3 

ɾʝʥʱʠʥʳ  112 Ñ 3 109 Ñ 3 106 Ñ 3 

ʇʨʠʤʝʯʘʥʠʝ: ʖʈ ï ʶʞʥʳʝ ʨʘʡʦʥʳ, ʂɿ ï ʂʳʟʳʣʦʨʜʘ, ʉʈ ï ʩʝʚʝʨʥʳʝ ʨʘʡʦʥʳ 

                                                           
É ʀʙʘʜʫʣʣʘʝʚʘ ʉ.ɾ., ɸʫʝʟʦʚʘ ʅ.ʉ., ʅʫʨʛʘʣʠʝʚʘ ɸ., ɹʝʨʜʝʥʢʫʣʦʚʘ ɸ.ɾ., ɸʞʤʦʣʜʘʝʚʘ ʂ.ɹ. / Ibadullayeva S.Zh., Auyezova N.S., 

Nurgaliyeva A., Berdenkulova A.Zh., Azhmoldayeva K.B., 2016 
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ʊʘʙʣʠʮʘ 2 

ɼʠʘʩʪʦʣʠʯʝʩʢʦʝ ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ (ʤʤ ʨʪ.ʩʪ.) ʫ ʞʠʪʝʣʝʡ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ ʇʨʠʘʨʘʣʴʷ 
ʇʦʣ ʈʝʛʠʦʥ 

ʖʈ ʂʆ ʉʈ 

ʄʫʞʯʠʥʳ 78 Ñ 2 75 Ñ 2 76 Ñ 2 

ɾʝʥʱʠʥʳ  77 Ñ 2 74 Ñ 2 75 Ñ 2 

ʇʨʠʤʝʯʘʥʠʝ: ʖʈ ï ʶʞʥʳʝ ʨʘʡʦʥʳ, ʂɿ ï ʂʳʟʳʣʦʨʜʘ, ʉʈ ï ʩʝʚʝʨʥʳʝ ʨʘʡʦʥʳ 

 

ʊʘʙʣʠʮʘ 3 

ʏʘʩʪʦʪʘ ʜʳʭʘʥʠʷ (ʚ ʤʠʥ.) ʫ ʞʠʪʝʣʝʡ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ ʇʨʠʘʨʘʣʴʷ 
ʇʦʣ ʈʝʛʠʦʥ 

ʖʈ ʂʆ ʉʈ 

ʄʫʞʯʠʥʳ 17 Ñ 1 17 Ñ 1 18 Ñ 1 

ɾʝʥʱʠʥʳ  19 Ñ 1 18 Ñ 1 18 Ñ 1 

ʇʨʠʤʝʯʘʥʠʝ: ʖʈ ï ʶʞʥʳʝ ʨʘʡʦʥʳ, ʂɿ ï ʂʳʟʳʣʦʨʜʘ, ʉʈ ï ʩʝʚʝʨʥʳʝ ʨʘʡʦʥʳ 

 

ʋʯʠʪʳʚʘʷ ʩʭʦʜʥʫʶ ʜʠʥʘʤʠʢʫ ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʯʘʩʪʦʪʳ ʜʳʭʘʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝ-

ʛʠʦʥʘ ʧʨʦʞʠʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʜʣʷ ʫʜʦʙʩʪʚʘ ʠʟʣʦʞʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʧʦ ʛʦʜʘʤ ʤʳ ʩʫʤʤʠʨʦʚʘʣʠ ʧʦʣʫʯʝʥʥʳʝ ʥʘʤʠ 

ʚʝʣʠʯʠʥʳ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʫ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʚʝʣʠʯʠʥ ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ (ʉɸɼ) ʫ ʞʠʪʝʣʝʡ ʨʘʟʣʠʯʥʳʭ 

ʨʝʛʠʦʥʦʚ ʇʨʠʘʨʘʣʴʷ, ʧʨʦʚʝʜʝʥʥʳʡ ʚ ʪʝʯʝʥʠʝ 5 ʣʝʪ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʧʦʢʘʟʘʣ ʥʝʜʦʩʪʦʚʝʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʵʪʦʛʦ ʧʦʢʘ-

ʟʘʪʝʣʷ (ʨʠʩʫʥʦʢ 1). ʊʘʢ, ʫ ʞʠʪʝʣʝʡ ʶʞʥʳʭ ʨʘʡʦʥʦʚ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2010 ʛʦʜʫ ʚʝʣʠʯʠʥʘ ʉɸɼ ʙʳʣʘ 

ʨʘʚʥʘ 111 Ñ 3 ʤʤ ʨʪ.ʩʪ., ʩʥʠʞʘʷʩʴ ʢ 2011 ʛʦʜʫ ʜʦ 109 Ñ 3 ʤʤ ʨʪ.ʩʪ., ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʦʚʳʰʝʥʠʝʤ ʢ 2012 ʛʦʜʫ ʜʦ 

ʚʝʣʠʯʠʥ, ʨʘʚʥʳʭ 114 Ñ 2 ʤʤ ʨʪ.ʩʪ. ɺ 2013 ʛʦʜʫ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚʥʦʚʴ ʧʦʥʠʟʠʣʩʷ ʜʦ 112 Ñ 3 ʤʤ ʨʪ.ʩʪ., ʘ ʢ 2014 

ʛʦʜʫ ʧʦʚʳʩʠʣʩʷ ʜʦ 112 Ñ 2 ʤʤ ʨʪ.ʩʪ. (ʨʠʩʫʥʦʢ 4). 

 

 
 

ʈʠʩ. 1. ʀʟʤʝʥʝʥʠʝ ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ (ʤʤ ʨʪ.ʩʪ.) ʫ ʞʠʪʝʣʝʡ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ ʇʨʠʘʨʘʣʴʷ  

ʚ 2010-2014 ʛʦʜʘʭ (ʖʈ ï ʶʞʥʳʝ ʨʘʡʦʥʳ, ʂʆ ï ʂʳʟʳʣʦʨʜʘ, ʉʈ ï ʩʝʚʝʨʥʳʝ ʨʘʡʦʥʳ) 

 

ɺʝʣʠʯʠʥʘ ʉɸɼ ʫ ʞʠʪʝʣʝʡ ʂʳʟʳʣʦʨʜʳ ʪʘʢʞʝ ʤʝʥʷʣʘʩʴ ʬʘʟʥʦ: ʩ 109 Ñ 3 ʤʤ ʨʪ.ʩʪ. ʚ 2010 ʛʦʜʫ ʩʥʠʞʘʣʘʩʴ 

ʜʦ 106 Ñ 3 ʤʤ ʨʪ.ʩʪ., ʘ ʢ 2014 ʛʦʜʫ ʜʦʩʪʠʛʣʘ ʚʝʣʠʯʠʥ, ʨʘʚʥʳʭ 108 Ñ 2 ʤʤ ʨʪ.ʩʪ. (ʨʠʩʫʥʦʢ 4). 

ʋ ʞʠʪʝʣʝʡ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʦʚ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2010 ʛʦʜʫ, ʢʦʛʜʘ ʤʳ ʥʘʯʘʣʠ ʦʙʩʣʝʜʦʚʘʥʠʝ, 

ʉɸɼ ʨʘʚʥʷʣʦʩʴ 107 Ñ 2 ʤʤ ʨʪ.ʩʪ., ʩʥʠʞʘʷʩʴ ʜʦ 107 Ñ 2 ʤʤ ʨʪ.ʩʪ. ʚ 2011 ʛʦʜʫ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʦʚʳʰʝʥʠʝʤ ʢ 2012 

ʛʦʜʫ ʜʦ ʚʝʣʠʯʠʥ, ʨʘʚʥʳʭ 109 Ñ 3 ʤʤ ʨʪ.ʩʪ. ɺ 2013 ʛʦʜʫ ʉɸɼ ʫ ʞʠʪʝʣʝʡ ʵʪʦʛʦ ʨʝʛʠʦʥʘ ʚʥʦʚʴ ʩʥʠʟʠʣʦʩʴ ʜʦ 107 Ñ 3 

ʤʤ ʨʪ.ʩʪ., ʘ ʚ 2014 ʛʦʜʫ ʧʦʚʳʩʠʣʦʩʴ ʜʦ 109 Ñ 3 ʤʤ ʨʪ.ʩʪ., ʯʪʦ ʦʪʨʘʞʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 4. 

ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʧʘʨʘʣʣʝʣʴʥʦ ʠʟʤʝʥʝʥʠʶ ʉɸɼ ʫ ʞʠʪʝʣʝʡ ʨʘʟʣʠʯʥʳʭ ʨʝ-

ʛʠʦʥʦʚ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʤʝʥʷʣʦʩʴ ʠ ʜʠʘʩʪʦʣʠʯʝʩʢʦʝ ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ (ɼɸɼ), ʯʪʦ ʤʦʞʥʦ ʚʠʜʝʪʴ 

ʥʘ ʨʠʩʫʥʢʝ 5. 

ʊʘʢ, ʫ ʞʠʪʝʣʝʡ ʶʞʥʳʭ ʨʘʡʦʥʦʚ ʚ 2010 ʛʦʜʫ ʚʝʣʠʯʠʥʘ ɼɸɼ ʨʘʚʥʷʣʘʩʴ 74 Ñ 2 ʤʤ ʨʪ.ʩʪ., ʩʥʠʞʘʷʩʴ ʢ 2011 

ʛʦʜʫ ʜʦ ʚʝʣʠʯʠʥ, ʨʘʚʥʳʭ 73 Ñ 2 ʤʤ ʨʪ.ʩʪ., ʪ.ʝ. ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 4,0 %. ɺ ʜʘʣʴʥʝʡʰʝʤ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʧʦʩʪʝ-

ʧʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ɼɸɼ, ʪʘʢ ʯʪʦ ʚ 2014 ʛʦʜʫ ʦʥʦ ʨʘʚʥʷʣʦʩʴ 76 Ñ 2 ʤʤ ʨʪ.ʩʪ..  
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ɼɸɼ ʫ ʞʠʪʝʣʝʡ ʂʳʟʳʣʦʨʜʳ ʚ 2010 ʛʦʜʫ ʨʘʚʥʷʣʦʩʴ 74 Ñ 2 ʤʤ ʨʪ.ʩʪ., ʩʥʠʞʘʷʩʴ ʢ 2011 ʛʦʜʫ ʜʦ 72 Ñ 2 ʤʤ 

ʨʪ.ʩʪ., ʟʘʪʝʤ ʥʝʩʢʦʣʴʢʦ ʧʦʚʳʰʘʷʩʴ ʜʦ 74 Ñ 2 ʤʤ ʨʪ.ʩʪ. ʢ 2012 ʛʦʜʫ. ɺ 2013-2014 ʛʦʜʘʭ ɼɸɼ ʜʝʨʞʘʣʦʩʴ ʥʘ ʚʝʣʠ-

ʯʠʥʝ, ʨʘʚʥʦʡ 74 Ñ 2 ʤʤ ʨʪ.ʩʪ. (ʨʠʩʫʥʦʢ 2). 

ʂʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 5, ʫ ʞʠʪʝʣʝʡ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʦʚ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ɼɸɼ ʚ 2010 ʛʦʜʫ 

ʨʘʚʥʷʣʦʩʴ 68 Ñ 1 ʤʤ ʨʪ.ʩʪ., ʩʥʠʞʘʷʩʴ ʜʦ ʤʠʥʠʤʘʣʴʥʳʭ ʚʝʣʠʯʠʥ, ʨʘʚʥʳʭ 67 Ñ 1 ʤʤ ʨʪ.ʩʪ. ʚ 2011 ʛʦʜʫ, ʩ ʧʦʩʣʝʜʫ-

ʶʱʠʤ ʧʦʚʳʰʝʥʠʝʤ ʚ 2012-2013 ʛʦʜʘʭ ʜʦ 72 Ñ 2 ʤʤ ʨʪ.ʩʪ., ʠ ʧʦʩʣʝʜʫʶʱʠʤ ʧʦʚʪʦʨʥʳʤ ʩʥʠʞʝʥʠʝʤ ʜʦ 71 Ñ 2 ʤʤ 

ʨʪ.ʩʪ. ʚ 2014 ʛʦʜʫ. 

 

 
 

ʈʠʩ. 2. ʀʟʤʝʥʝʥʠʝ ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ (ʤʤ ʨʪ.ʩʪ) ʫ ʞʠʪʝʣʝʡ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ ʇʨʠʘʨʘʣʴʷ  

ʚ 2010-2014 ʛʦʜʘʭ (ʖʈ ï ʶʞʥʳʝ ʨʘʡʦʥʳ, ʂʆ ï ʂʳʟʳʣʦʨʜʘ, ʉʈ ï ʩʝʚʝʨʥʳʝ ʨʘʡʦʥʳ) 

 

ɺ ʧʨʦʚʝʜʝʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʯʘʩʪʦʪʘ ʜʳʭʘʥʠʷ ʫ ʞʠʪʝʣʝʡ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ ʇʨʠʘʨʘʣʴʷ ʚ 2010-2014 

ʛʦʜʘʭ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʤʝʥʷʣʘʩʴ, ʦʩʪʘʚʘʷʩʴ ʚ ʧʨʝʜʝʣʘʭ 17 Ñ 1-18 Ñ 1 ʚ ʤʠʥʫʪʫ (ʨʠʩʫʥʦʢ 3). 

 

 
 

ʈʠʩ. 3. ʀʟʤʝʥʝʥʠʝ ʯʘʩʪʦʪʳ ʜʳʭʘʥʠʷ (ʚ ʤʠʥ) ʫ ʞʠʪʝʣʝʡ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ ʇʨʠʘʨʘʣʴʷ ʚ 2010-2014 ʛʦʜʘʭ  

(ʖʈ ï ʶʞʥʳʝ ʨʘʡʦʥʳ, ʂʆ ï ʂʳʟʳʣʦʨʜʘ, ʉʈ ï ʩʝʚʝʨʥʳʝ ʨʘʡʦʥʳ) 

 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʪʝʯʝʥʠʝ 2010-2014 ʛʦʜʦʚ ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ʠ ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ 

ʜʘʚʣʝʥʠʷ, ʯʘʩʪʦʪʳ ʜʳʭʘʥʠʷ ʫ ʞʠʪʝʣʝʡ ʨʘʟʣʠʯʥʳʭ ʧʦ ʫʜʘʣʝʥʥʦʩʪʠ ʦʪ ʚʳʩʳʭʘʶʱʝʛʦ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ ʨʝʛʠʦʥʦʚ 

ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʥʠ ʤʝʥʷʣʠʩʴ ʥʝʜʦʩʪʦʚʝʨʥʦ, ʭʦʪʷ ʚʳʷʚʣʝʥʥʘʷ ʥʘʤʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ 
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ʧʨʝʚʳʰʝʥʠʷ ʚʝʣʠʯʠʥ ʉɸɼ ʠ ɼɸɼ ʫ ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʶʞʥʳʭ, ʫʜʘʣʝʥʥʳʭ ʦʪ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ ʨʝʛʠʦʥʘʭ, ʥʘʜ ʪʘ-

ʢʦʚʳʤʠ ʫ ʞʠʪʝʣʝʡ ʂʳʟʳʣʦʨʜʳ ʠ ʩʝʚʝʨʥʳʭ ʨʝʛʠʦʥʦʚ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʩʦʭʨʘʥʷʣʘʩʴ ʚʦ ʚʩʝ ʦʙʩʣʝʜʦʚʘʥ-

ʥʳʝ ʛʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ, ʯʪʦ ʥʘʙʣʶʜʘ-

ʝʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʇʨʠʘʨʘʣʴʷ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ, ʧʨʦʷʚʣʷʷʩʴ ʚ ʩʦʧʨʷʞʝʥ-

ʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʛʝʤʦʜʠʥʘʤʠʢʠ, ʜʳʭʘʥʠʷ. ʉʦʭʨʘʥʷʝʪʩʷ ʟʦʥʘʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʇʨʠʘ-

ʨʘʣʴʷ ʥʘ ʨʝʛʠʩʪʨʠʨʫʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠ: ʯʝʤ ʙʣʠʞʝ ʢ ʚʳʩʳʭʘʶʱʝʤʫ ɸʨʘʣʴʩʢʦʤʫ ʤʦʨʶ ʧʨʦʞʠʚʘʣʠ ʦʙʩʣʝʜʫʝʤʳʝ, 

ʪʝʤ ʥʠʞʝ ʫ ʥʠʭ ʙʳʣʦ ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ.  
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Abstract. In the article the functions of haemodynamics and ventilation parameters in citizens of Aral Sea re-

gion are presented. Intensive influence of environmentally unfriendly factors causes overstrain and dysfunction of adap-

tation abilities of organism, which may lead to adaptation failure and development of pre-sick condition. Thus, it is 

necessary to study cause-effect relations between population morbidity indices and the main unhealthy factors of envi-

ronment, which allows distinguishing criteria of early diagnostics of disease forms, caused by environment in the zone 

of ecological problems in Aral Sea region. 

Keywords: ecological factor, adaptation, haemodynamics, functions. 
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ʆʎɽʅʂɸ ɸʃʔʌɸ ʀ ɹɽʊɸ-ʈɸɿʅʆʆɹʈɸɿʀʗ ɽʉʊɽʉʊɺɽʅʅʆʁ  

ʈɸʉʊʀʊɽʃʔʅʆʉʊʀ ʉɽɺɽʈʆ-ɺʆʉʊʆʏʅʆɻʆ ʇʆɹɽʈɽɾʔʗ ʇʈʀʂɸʉʇʀʗ 
 

 ʂ. ʋʩʝʥ1, ʉ.ɾ. ʀʙʘʜʫʣʣʘʝʚʘ2, ɸ.ɸ. ʅʫʨʛʘʣʠʝʚʘ3, ʅ.ʉ. ɸʫʝʟʦʚʘ4, ɸ.ʊ. ɸʨʳʩʪʘʥʦʚʘ5 
1, 3, 4, 5 ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ,2 ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

1 ʀʥʩʪʠʪʫʪ ʙʦʪʘʥʠʢʠ ʠ ʬʠʪʦʠʥʪʨʦʜʫʢʮʠʠ (ɸʣʤʘʪʳ), 
2, 3, 5 ʂʳʟʳʣʦʨʜʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʂʦʨʢʳʪ ɸʪʘ, 

4 ʂʘʟʘʭʩʢʠʡ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʉ. ʉʝʡʬʫʣʣʠʥʘ (ɸʩʪʘʥʘ), ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʘʣʴʬʘ ʠ ʙʝʪʘ-ʨʘʟʥʦʦʙʨʘʟʠʷ ʝʩʪʝʩʪʚʝʥ-

ʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʇʨʠʢʘʩʧʠʷ. ɺʠʜʦʚʦʝ ʙʦʛʘʪʩʪʚʦ, ʩʪʨʫʢʪʫʨʘ ʬʠʪʦʙʠʦʪʳ 

ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ ʩʦʩʪʦʷʥʠʷ ʩʨʝʜʳ, ʩʪʝʧʝʥʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʨʫʰʝʥʥʦʩʪʠ ʠ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʧʦ ʬʣʦʨʝ, ʩʦʩʪʘʚʫ ʠ ʩʪʨʫʢʪʫʨʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʇʦ ʨʝʟʫʣʴʪʘ-

ʪʘʤ ʧʨʦʚʝʜʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʟʘʣʦʞʝʥʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʣʦʱʘʜʢʘʭ, ʚʳʷʚʣʝʥʘ ʜʠʥʘʤʠʢʘ 

ʬʣʦʨʳ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʦʮʝʥʝʥʦ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦ-ʥʘʨʫʰʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ. ɼʘʥʥʳʝ ʤʦ-

ʥʠʪʦʨʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʣʠ ʦʩʥʦʚʥʳʤʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʤʦʥʠʪʦʨʠʥʛʫ ʬʣʦʨʳ ʠ ʨʘʩʪʠ-

ʪʝʣʴʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʣʴʬʘ ʠ ʙʝʪʘ-ʨʘʟʥʦʦʙʨʘʟʠʷ, ʤʦʥʠʪʦʨʠʥʛ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʬʣʦʨʘ, ʚʠʜʦʚʦʝ ʙʦʛʘʪʩʪʚʦ. 

 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʦʯʝʚʠʜʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʬʘʢʪ ʪʦʛʦ, ʯʪʦ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʧʨʠʨʦʜʥʦʡ 

ʩʨʝʜʳ ʚʝʜʝʪ ʢ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʢʨʠʟʠʩʫ ʠ ʫʭʫʜʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. ɺʚʠʜʫ ʤʥʦʛʦʦʙʨʘʟʠʷ ʧʦʜʦʙʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʫʜʥʦʩʪʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʭ ʢʦʥʪʨʦʣʝʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʘʢʪʫʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʢʦʥʪʨʦʣʷ, ʫʯʝʪʘ ʠ ʥʦʨʤʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʦʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʩʪʦʯʥʠʢʦʚ ʠ 

ʨʘʟʨʘʙʦʪʢʘ ʠʣʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʣʦʛʠʠ ʧʦ ʢʦʥʪʨʦʣʶ ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ [3, 8]. ɺ ʥʝʬʪʝʜʦ-

ʙʳʚʘʶʱʠʭ ʨʝʛʠʦʥʘʭ ʧʨʦʠʩʭʦʜʠʪ ʟʘʛʨʷʟʥʝʥʠʝ ʥʝʬʪʴʶ, ʚʩʣʝʜʩʪʚʠʝ ʢʦʪʦʨʦʛʦ, ʢʨʦʤʝ ʜʨʫʛʠʭ, ʪʘʢʞʝ ʚʦʟʥʠʢʘʶʪ 

ʧʨʦʙʣʝʤʳ, ʢʘʩʘʶʱʠʝʩʷ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʨʝʛʠʦʥʘ. ʇʦʵʪʦʤʫ ʧʦʣʫʯʝʥʠʝ ʟʥʘʥʠʡ ʦ ʩʦʩʪʦʷʥʠʠ ʫʥʠʢʘʣʴ-

ʥʦʡ ʧʨʠʨʦʜʳ ʉʝʚʝʨʥʦʛʦ ʂʘʩʧʠʷ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʫʩʠʣʝʥʥʳʤ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʧʨʝʩʩʦʤ, ʠʟʫʯʝʥʠʝ ʩʦʚʨʝ-

ʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʦʨʩʢʦʡ ʠ ʧʨʠʙʨʝʞʥʦʡ ʙʠʦʪʳ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ 

[2, 7]. ʇʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʬʣʦʨʳ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ ʤʦʥʠʪʦ-

ʨʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʧʨʦʚʦʜʠʪʴ ʜʘʣʴʥʝʡʰʠʡ 

ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ ʉʝʚʝʨʥʦʛʦ ʂʘʩʧʠʷ. 

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʬʣʦʨʘ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʤʦʥʠ-

ʪʦʨʠʥʛʦʚʳʭ ʧʣʦʱʘʜʦʢ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʦʙʱʝʧʨʠʥʷʪʳʝ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʝ ʠ ʤʦʥʠʪʦʨʠʥʛʦʚʳʝ [4]. 

ʇʨʠ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʤ ʦʧʠʩʘʥʠʠ ʜʣʷ ʢʘʞʜʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦʣʥʳʡ ʬʣʦ-

ʨʠʩʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʬʘʟʳ ʬʝʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ, ʠʭ ʞʠʟʥʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, 

ʦʙʠʣʠʝ (ʧʦ ʰʢʘʣʝ ɼʨʫʜʝ), ʨʘʟʤʝʱʝʥʠʝ (ʧʦ ʰʢʘʣʝ ɹ.ɸ. ɹʳʢʦʚʘ), ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ (ʚʳʩʦʪʘ, ʛʘʙʠʪʫʩ), 

ʞʠʟʥʝʥʥʳʝ ʬʦʨʤʳ (ʜʝʨʝʚʴʷ, ʪʨʘʚʳ, ʢʫʩʪʘʨʥʠʢʠ ʠ ʪ.ʧ.).  

ʇʦ ʙʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ [1] ʪʝʨʨʠʪʦʨʠʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʉʘʭʘʨʦ-ɻʦʙʠʡʩʢʦʡ ʧʫ-

ʩʪrʥʥʦʡ ʦʙʣʘʩʪʠ, ʀʨʘʥʦ-ʊʫʨʘʥʩʢʦʡ ʧʦʜʦʙʣʘʩʪʠ, ʉʝʚʝʨʦʪʫʨʘʥʩʢʦʡ ʧʨʦʚʠʥʮʠʠ ɿʘʧʘʜʥʦ-ʉʝʚʝʨʦʪʫʨʘʥʩʢʦʡ ʧʦʜ-

ʧʨʦʚʠʥʮʠʠ ʉʝʚʝʨʦʧʨʠʢʘʩʧʠʡʩʢʦʤ ʦʢʨʫʛʝ ʚ ʧʦʜʟʦʥʝ ʩʝʚʝʨʥʳʭ ʧʫʩʪʳʥʴ. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʇʨʠʢʘʩʧʠʷ ʷʚʣʷʝʪʩʷ ʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʥʝʦʜʥʦʨʦʜ-

ʥʦʩʪʴ ï ʢʦʤʧʣʝʢʩʥʦʩʪʴ. ʀʟ ʬʘʢʪʦʨʦʚ ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚʝʜʫʱʠ-

ʤʠ ʷʚʣʷʶʪʩʷ ʫʩʣʦʚʠʷ ʫʚʣʘʞʥʝʥʠʷ, ʟʘʩʦʣʝʥʥʦʩʪʴ ʠ ʤʝʭʘʥʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚʦʛʨʫʥʪʦʚ, ʘ ʪʘʢʞʝ ʨʝʣʴʝʬ [5].  

ʂʦʥʪʨʦʣʴ ʥʘʜ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʪʨʝʙʫʝʪ ʝʛʦ ʠʟʤʝʨʝʥʠʷ, ʘ ʠʟʤʝʨʝʥʠʝ ʪʦʣʴʢʦ ʪʦʛʜʘ ʩʪʘʥʦ-

ʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ, ʢʦʛʜʘ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ʤʦʛʫʪ ʙʳʪʴ ʦʧʠʩʘʥʳ ʢʦʣʠʯʝʩʪʚʝʥʥʦ, ʚ ʚʝʣʠʯʠʥʘʭ, ʢʦʪʦʨʳʝ 

ʤʦʞʥʦ ʩʨʘʚʥʠʚʘʪʴ. ɺʠʜʠʤʘʷ ʧʨʦʩʪʦʪʘ ʦʮʝʥʢʠ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʦʜʥʘʢʦ, ʥʝ ʧʦʟʚʦʣʷʝʪ ʫʜʦʚʣʝʪʚʦʨʠʪʴʩʷ ʢʘʯʝʩʪʚʝʥ-

ʥʳʤʠ ʩʨʘʚʥʝʥʠʷʤʠ: ʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʦʝ ʠ ʤʝʥʝʝ ʨʘʟʥʦʦʙʨʘʟʥʦʝ ʩʦʦʙʱʝʩʪʚʦ. ɺ ʵʢʦʣʦʛʠʠ ʠ ʤʘʪʝʤʘʪʠʢʝ ʨʘʟʨʘʙʦʪʘ-

ʥʦ ʤʥʦʞʝʩʪʚʦ ʤʦʜʝʣʝʡ ʠ ʠʥʜʝʢʩʦʚ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ [6]. 

ʆʮʝʥʠʚʘʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠʤʝʝʪ ʚʘʞʥʦʝ ʧʨʠʢʣʘʜʥʦʝ ʟʥʘʯʝʥʠʝ, ʪʘʢ ʢʘʢ: 

1) ʧʦʟʚʦʣʷʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʦʭʨʘʥʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ; 

2) ʜʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʦʩʪʦʷʥʠʠ ʵʢʦʩʠʩʪʝʤ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ; 

3) ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ. 

ʃʶʙʦʝ ʩʦʦʙʱʝʩʪʚʦ ï ʥʝ ʧʨʦʩʪʦ ʩʫʤʤʘ ʦʙʨʘʟʫʶʱʠʭ ʝʛʦ ʚʠʜʦʚ, ʥʦ ʠ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʤʝʞ-

ʜʫ ʥʠʤʠ. ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʩʚʦʡʩʪʚ ʩʦʦʙʱʝʩʪʚʘ, ʢʦʪʦʨʦʝ ʦʪʨʘʞʘʝʪ ʝʛʦ ʩʣʦʞʥʦʩʪʴ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʩʪʴ, ʧʨʠ-

ʥʷʪʦ ʩʯʠʪʘʪʴ ʝʛʦ ʨʘʟʥʦʦʙʨʘʟʠʝ. ɺʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʪʨʘʞʘʝʪ ʩʣʦʞʥʦʩʪʴ ʩʪʨʦʝʥʠʷ ʠ ʩʪʨʫʢʪʫʨʫ ʩʦʦʙʱʝʩʪʚʘ. 
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ʇʦʥʷʪʠʝ çʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷè, ʭʦʪʷ ʠ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ, ʤʥʦʛʦʛʨʘʥʥʳʤ ʠ ʜʦʩʪʘʪʦʯʥʦ ʥʝʦʧʨʝʜʝʣʝʥʥʳʤ, ʦʧʠʩʳʚʘ-

ʝʪʩʷ ʜʚʫʤʷ ʢʦʤʧʦʥʝʥʪʘʤʠ. 

ʂʦʤʧʦʥʝʥʪʳ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ: ʯʠʩʣʦ ʚʠʜʦʚ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʦʙʠʣʠʝ ʚʠʜʦʚ. 

ʈʘʟʥʦʦʙʨʘʟʠʝ ʧʨʠʥʷʪʦ ʦʮʝʥʠʚʘʪʴ ʣʠʙʦ ʧʫʪʝʤ ʧʦʜʩʯʝʪʘ ʚʠʜʦʚ, ʠʟʤʝʨʝʥʠʷ ʠʭ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʦʙʠʣʠʷ, ʣʠ-

ʙʦ ʤʝʨʦʡ, ʦʙʲʝʜʠʥʷʶʱʝʡ ʵʪʠ ʜʚʘ ʢʦʤʧʦʥʝʥʪʘ. ʆʜʥʘʢʦ ʦʮʝʥʢʘ ʨʘʟʥʦʦʙʨʘʟʠʷ ʪʦʣʴʢʦ ʧʨʦʩʪʳʤ ʧʦʜʩʯʝʪʦʤ ʚʠʜʦʚ 

ʤʘʣʦʠʥʬʦʨʤʘʪʠʚʥʘ, ʪʘʢ ʢʘʢ ʥʠ ʦʜʥʦ ʩʦʦʙʱʝʩʪʚʦ ʥʝ ʩʦʩʪʦʠʪ ʠʟ ʚʠʜʦʚ ʨʘʚʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʚʠʜʦʚ ʚ 

ʩʦʦʙʱʝʩʪʚʝ ʤʘʣʦʯʠʩʣʝʥʥʳ, ʯʠʩʣʝʥʥʦʩʪʠ ʜʨʫʛʠʭ ʫʤʝʨʝʥʥʳ ʠ ʣʠʰʴ ʥʝʤʥʦʛʠʝ ʦʙʠʣʴʥʳ. 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʘʣʴʬʘ- ʠ ʙʝʪʘ-ʨʘʟʥʦʦʙʨʘʟʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʣʫ-

ʯʝʥʥʳʭ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʣʝʚʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ 2015 ʛʦʜʘ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟʘ ʥʘʫʯ-

ʥʳʭ ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʧʨʝʜʝʣʠʪʝʣʝʡ ʬʣʦʨʳ ʩʦʩʪʘʚʣʝʥ ʩʧʠʩʦʢ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʨʘʩ-

ʪʝʥʠʡ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʨʝʟʝʨʚʘʪʘ çɸʢʞʘʡʳʢè ʠ ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʥʝʤʫ ʙʫʬʝʨʥʦʡ ʟʦʥʳ. 

ʇʣʦʱʘʜʢʘ ˉ1, ʨʘʟʤʝʨ ʧʣʦʱʘʜʢʠ 1ʤ2 ï ɿʣʘʢʦʚʦ-ʧʝʪʨʦʩʠʤʦʥʠʝʚʦ-ʢʘʨʝʣʠʥʠʝʚʦʝ ʩʦʦʙʱʝʩʪʚʦ (ʨʠʩʫʥʦʢ 1): 

ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ: N- 47Á 00ᾳ 06,9ᾴ, E- 051Á 43ᾳ 55,4ᾴ 

ʇʣʦʱʘʜʢʘ ˉ2, ʨʘʟʤʝʨ ʧʣʦʱʘʜʢʠ 1ʤ2 ï ɾʘʥʪʘʢʦʚʦ-ʟʣʘʢʦʚʦ-ʪʘʤʘʨʠʩʢʦʚʦʝ ʩ ʨʘʟʥʦʪʨʘʚʴʝʤ ʩʦʦʙʱʝʩʪʚʦ 

(ʨʠʩʫʥʦʢ 2): 

 

 
 

ʈʠʩ. 1. ɿʣʘʢʦʚʦ-ʧʝʪʨʦʩʠʤʦʥʠʝʚʦ-ʢʘʨʝʣʠʥʠʝʚʦʝ ʩʦʦʙʱʝʩʪʚʦ 
 

 
 

ʈʠʩ. 2. ɾʘʥʪʘʢʦʚʦ-ʟʣʘʢʦʚʦ-ʪʘʤʘʨʠʩʢʦʚʦʝ ʩ ʨʘʟʥʦʪʨʘʚʴʝʤ ʩʦʦʙʱʝʩʪʚʦ 
 

ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ: N- 47Á 00ᾳ 06,8ᾴ, E- 051Á 43ᾳ 56,1ᾴ 

ʇʣʦʱʘʜʢʘ ˉ3, ʨʘʟʤʝʨ ʧʣʦʱʘʜʢʠ 1ʤ2ï ʇʦʜʨʦʩʪ ʪʘʤʘʨʠʩʢʘ ʥʘ ʩʦʣʦʥʯʘʢʘʭ ʣʫʛʦʚʳʭ (ʨʠʩʫʥʦʢ 3). 

ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ: N- 46Á 54ᾳ 35,6ᾴ, E- 051Á 40ᾳ 59,5ᾴ 

ʇʣʦʱʘʜʢʘ ˉ4, ʨʘʟʤʝʨ ʧʣʦʱʘʜʢʠ 25ʤ2 ï ʇʦʜʨʦʩʪ ʪʘʤʘʨʠʩʢʘ ʥʘ ʩʦʣʦʥʯʘʢʘʭ ʣʫʛʦʚʳʭ. 

ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ: 

1) N- 46Á 54ᾳ 35,6ᾴ, E- 051Á 41ᾳ 00,0ᾴ 

2) N- 46Á 54ᾳ 35,5ᾴ, E- 051Á 40ᾳ 59,9ᾴ 

3) N- 46Á 54ᾳ 35,4ᾴ, E- 051Á 41ᾳ 00,2ᾴ 

4) N- 46Á 54ᾳ 35,6ᾴ, E- 051Á 41ᾳ 00,2ᾴ 


