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ʙʝʟʦʧʘʩʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ .  

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʦʙʩʫʞʜʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʠʯʘʣʴ-

ʥʳʭ ʧʝʨʝʛʨʫʞʘʪʝʣʝʡ ʂʂ-26,0-33-10,65-17,5-17,5, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʬʠʨʤʦʡ çKranbau 

Eberswalde GmbHè, ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʥʘ ʣʝʩʥʦʡ ʙʠʨʞʝ ʧʨʝʜʧʨʠʷʪʠʷ ɸʆ çɺʦʣʛʘè. ʆʩ-

ʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʘʥʥʳʭ ʧʝʨʝʛʨʫʞʘʪʝʣʝʡ ï ʪʨʝʱʠʥʳ ʚ ʜʠʘʬʨʘʛʤʘʭ 

ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʠ, ʧʝʨʝʭʦʜʷʱʠʝ ʚ ʦʩʥʦʚʥʦʡ ʤʝʪʘʣʣ ʩʪʦʝʢ ʦʧʦʨ. ɼʘʥʥʳʝ ʪʨʝʱʠʥʳ 

ʚʦʟʥʠʢʘʶʪ ʧʦ ʧʨʠʯʠʥʝ ʫʩʪʨʦʡʩʪʚʘ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʠ, ʘ ʠʤʝʥʥʦ ï ʰʘʨʥʠʨʥʦʛʦ ʩʦ-

ʝʜʠʥʝʥʠʷ ʦʧʦʨ ʩ ʬʨʦʥʪʘʣʴʥʦʡ ʠ ʪʳʣʦʚʦʡ ʩʪʦʨʦʥʳ. ʀʩʧʦʣʴʟʫʝʤʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʨʠʚʦ-

ʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʟʛʠʙʘʶʱʝʛʦ ʤʦʤʝʥʪʘ ʧʨʠ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʭ 

ʥʘʛʨʫʟʢʘʭ, ʚʳʟʚʘʥʥʳʭ ʧʫʩʢʦʚʳʤʠ ʧʝʨʝʛʨʫʟʢʘʤʠ ʧʨʠ ʥʝʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʜʚʠʞʝʥʠʠ ʧʝʨʝ-

ʛʨʫʞʘʪʝʣʷ. ʋʢʘʟʘʥʥʳʝ ʜʝʬʝʢʪʳ ʚʦʟʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʨʠ ʪʝʭʥʠʯʝʩʢʦʤ ʜʠʘʛʥʦʩʪʠ-

ʨʦʚʘʥʠʠ, ʚʭʦʜʷʱʠʤ ʚ ʩʦʩʪʘʚ ʧʦʣʥʦʛʦ ʠ ʯʘʩʪʠʯʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʷ 

ʧʦʜʲʝʤʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʤʝʪʘʣʣʦʢʦʥʩʪ-

ʨʫʢʮʠʠ ʤʝʪʦʜʘʤʠ ʥʝʨʘʟʨʫʰʘʶʱʝʛʦ ʢʦʥʪʨʦʣʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʪʠʟʳ ʧʨʦʤʳʰʣʝʥ-

ʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʧʘʩʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʲʝʢʪʘ. ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ 

ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʨʝʱʠʥ ʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʫʪʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʧʦʷʚʣʝʥʠʷ ʪʨʝʱʠʥ, ʜʝʬʝʢʪʦʚ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠʯʘʣʴʥʦʛʦ ʧʝʨʝʛʨʫʞʘʪʝʣʷ. 

 

ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʦʙʩʫʞʜʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʠʯʘʣʴʥʳʭ ʧʝʨʝ-

ʛʨʫʞʘʪʝʣʝʡ ʂʂ-26,0-33-10,65-17,5-17,5, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʛʝʨʤʘʥʩʢʦʡ ʬʠʨʤʦʡ çKranbau 

Eberswalde GmbHè ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʥʘ ʣʝʩʥʦʡ ʙʠʨʞʝ ʙʫʤʘʞʥʦʛʦ ʢʦʤʙʠʥʘʪʘ (ʩʤ. ʨʠ-

ʩʫʥʦʢ 1). 

 



ʗʙʣʦʢʦʚ ɸ.ʉ., ɿʘʤʷʪʠʥ ɸ.ɺ., ʅʠʢʠʪʘʝʚ ʀ.ɺ., ʍʚʦʩʪʦʚ ʈ.ʉ.  

ʆʮʝʥʢʘ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʠʯʘʣʴʥʦʛʦ ʧʝʨʝʛʨʫʞʘʪʝʣʷ ʜʣʷ » 
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ʈʠʩ. 1. ɺʠʜ ʢʨʘʥʘ 

ʆʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʚʦʟʤʦʞʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʘʥʥʳʭ ʧʝʨʝ-

ʛʨʫʞʘʪʝʣʝʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʩʪʘʣʠ ʚʦʟʥʠʢʘʪʴ ʪʨʝʱʠʥʳ ʚ ʜʠʘʬʨʘʛʤʘʭ ʤʝʪʘʣʣʦʢʦʥʩʪ-

ʨʫʢʮʠʠ ʧʝʨʝʭʦʜʷʱʠʭ ʚ ʪʝʣʦ ʦʧʦʨ, ʠ ʦʥʠ ʨʘʩʧʨʦʩʪʨʘʥʷʪʁʩʷ ʚʝʝʨʦʦʙʨʘʟʥʦ. ɺʦʟʥʠʢʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʨʝʱʠʥ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʫʪʝʡ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʦʷʚʣʝʥʠʷ ʪʨʝʱʠʥ [1]. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʨʝʛʨʫʞʘʪʝʣʝʡ: 

ï ʨʝʞʠʤ ʨʘʙʦʪʳ       ɸ7 

ï ʤʝʭʘʥʠʟʤʘ ʧʦʜʲʸʤʘ      ʄ7 

ï ʧʝʨʝʜʚʠʞʝʥʠʷ ʢʨʘʥʘ      ʄ6 

ï ʧʝʨʝʜʚʠʞʝʥʠʷ ʛʨʫʟʦʚʦʡ ʪʝʣʝʞʢʠ    ʄ6 

ï ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ    ʦʪ +40 ʜʦ ï 30 

ï ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʴ ʥʘ ʢʨʶʢʝ     26 ʪ  

ï ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʴ ʧʦʣʝʟʥʘʷ ʛʨʝʡʬʝʨʥʳʡ ʨʝʞʠʤ  20 ʪ 

ï ʚʳʩʦʪʘ ʧʦʜʲʸʤʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʢʨʶʢʦʚʦʡ ʨʝʞʠʤ  14,5 ʤ 

ï ʚʳʩʦʪʘ ʧʦʜʲʸʤʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʛʨʝʡʬʝʨʥʳʡ ʨʝʞʠʤ  10 ʤ 

ï ʛʣʫʙʠʥʘ ʦʧʫʩʢʘʥʠʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʢʨʶʢʦʚʦʡ ʨʝʞʠʤ  10,5 ʤ 

ï ʛʣʫʙʠʥʘ ʦʧʫʩʢʘʥʠʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʛʨʝʡʬʝʨʥʳʡ ʨʝʞʠʤ  14,5 ʤ 

ï ʧʨʦʣʝʪ ʢʨʘʥʘ      33 ʤ 

ï ʙʘʟʘ       10 ʤ  

ʄʘʩʩʘ, ʪ  

ï ʢʨʘʥʘ ʩ ʛʨʝʡʬʝʨʦʤ, ʠʩʧʦʣʴʟʫʝʤʳʤ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ 263; 

ï ʪʝʣʝʞʢʠ 24.4. 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʫʩʢʦʨʝʥʠʷ, g: 

ï ʢʨʘʥʘ  0,05; 

ï ʪʝʣʝʞʢʠ  0,07. 

ʄʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʘʣʠ, ʠʟ ʢʦʪʦʨʦʡ ʠʟʛʦʪʦʚʣʝʥʳ ʵʣʝʤʝʥʪʳ ʢʨʘʥʘ, 

ʧʨʠʥʠʤʘʣʠʩʴ ʩʣʝʜʫʶʱʠʤʠ: 

ï ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʩʪʘʣʠ    ɽ = 20000ʢʛ/ʤʤ
2
; 

ï ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ    v = 0,3; 

ï ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʩʪʘʣʠ St 37   sʚ = 37ʢʛ/ʤʤ
2
; 

ï ʧʨʝʜʝʣ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʩʪʘʣʠ St 37  s02 = 23,5ʢʛ/ʤʤ
2  

ʕʪʦʪ ʢʨʘʥ ʠʟʥʘʯʘʣʴʥʦ ʧʨʦʝʢʪʠʨʦʚʘʣʩʷ ʢʘʢ ʢʦʥʩʪʨʫʢʮʠʷ ʩ ʧʦʚʳʰʝʥʥʦʡ ʧʦʜʘʪʣʠʚʦ-

ʩʪʴʶ ʠ ʧʨʠʩʫʱʠʤʠ ʪʘʢʦʤʫ ʨʝʰʝʥʠʶ ʥʝʜʦʩʪʘʪʢʘʤʠ. 

ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʨʘʩʯʝʪʥʳʭ ʩʭʝʤ ʢʨʘʥʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʯʝʨʪʝʞʥʦ-ʢʦʥʩʪʨʫʢʪʦʨ-

ʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʬʠʨʤʳ çKranbauEberswaldeGmbHè. 

ɼʘʣʝʝ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʩʦʛʣʘʰʝʥʠʷ: 

ï ʥʘʧʨʘʚʣʝʥʠʝ ʦʩʠ ʢʦʦʨʜʠʥʘʪ X ï ʚʜʦʣʴ ʧʝʨʝʤʝʱʝʥʠʷ ʦʧʦʨ ʢʨʘʥʘ; 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 59, 2019 ʛ. 
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ï ʥʘʧʨʘʚʣʝʥʠʝ ʦʩʠ ʢʦʦʨʜʠʥʘʪ Y ï ʚʜʦʣʴ ʧʝʨʝʤʝʱʝʥʠʷ ʛʨʫʟʦʚʦʡ ʪʝʣʝʞʢʠ; 

ï ʥʘʧʨʘʚʣʝʥʠʝ ʦʩʠ ʢʦʦʨʜʠʥʘʪ Z ï ʚʚʝʨʭ; 

ï ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʨʘʩʯʝʪʘ ʢʦʥʩʪʨʫʢʮʠʶ ʢʨʘʥʘ ʩʯʠʪʘʝʤ ʩʠʤʤʝʪʨʠʯʥʦʡ; 

ï ʞʝʩʪʢʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʢʨʘʥʘ ʪʘʢʦʚʘ, ʯʪʦ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʜʝʬʦʨ-

ʤʘʮʠʡ ʦʪ ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʝʩʘ; 

ï ʩʦʙʩʪʚʝʥʥʳʡ ʚʝʩ ʢʦʥʩʪʨʫʢʮʠʠ ʢʨʘʥʘ ʥʝ ʫʯʠʪʳʚʘʝʤ (ʫʯʠʪʳʚʘʶʪʩʷ ʪʦʣʴʢʦ ʚʝʩʘ 

ʛʨʫʟʦʚʦʡ ʪʝʣʝʞʢʠ, ʧʦʚʦʨʦʪʥʦʡ ʧʦʜʚʝʩʢʠ, ʛʨʝʡʬʝʨʘ ʠ ʛʨʫʟʘ) 

ɺ ʢʘʯʝʩʪʚʝ ʜʘʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʨʘʩʯʝʪʘ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʘʨʘʤʝʪʨʳ: 

Lʪʝʣ ï ʚʳʣʝʪ ʪʝʣʝʞʢʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʧʦʨʘʤ  17,5 ʤ; 

ʈʪʝʣ ï ʚʝʩ ʪʝʣʝʞʢʠ  24400 ʢʛ; 

ʈʛʨ ï ʚʝʩ ʛʨʫʟʘ (ʩ ʧʦʚʦʨʦʪʥʦʡ ʧʦʜʚʝʩʢʦʡ ʠ ʛʨʝʡʬʝʨʦʤ) 12000 ʢʛ; 

Ay ï ʫʩʢʦʨʝʥʠʝ (ʟʘʤʝʜʣʝʥʠʝ) ʜʚʠʞʝʥʠʷ ʢʨʘʥʘ   0,5 ʤ/ʩ
2
; 

Ax ï ʫʩʢʦʨʝʥʠʝ (ʟʘʤʝʜʣʝʥʠʝ) ʜʚʠʞʝʥʠʷ ʪʝʣʝʞʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʨʘʥʘ 0,7 ʤ/ʩ
2
; 

Vz ï ʩʢʦʨʦʩʪʴ ʧʦʜʲʝʤʘ/ʦʧʫʩʢʘʥʠʷ ʛʨʫʟʘ;   0,67 ʤ/ʩ; 

ȹy ï ʚʟʘʠʤʥʦʝ ʩʤʝʱʝʥʠʝ ʦʧʦʨ ʢʨʘʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ ʧʦ ʦʩʠ Y (ʚʜʦʣʴ ʨʝʣʴ-

ʩʦʚ); 

ȹx ï ʚʟʘʠʤʥʦʝ ʩʤʝʱʝʥʠʝ ʦʧʦʨ ʢʨʘʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ ʧʦ ʦʩʠ X (ʚʜʦʣʴ ʧʨʦʣʝ-

ʪʘ). 

ɺ ʢʘʯʝʩʪʚʝ ʨʘʩʯʝʪʥʦʡ ʥʘʛʨʫʟʢʠ, ʜʘʣʝʝ ʅʘʛʨʫʟʢʘ, ʧʨʠʥʠʤʘʝʤ ʩʫʤʤʫ ʚʝʩʦʚ ʛʨʫʟʦʚʦʡ 

ʪʝʣʝʞʢʠ (24400 ʢʛ) ʧʦʚʦʨʦʪʥʦʡ ʧʦʜʚʝʩʢʦʡ, ʛʨʝʡʬʝʨʦʤ ʠ ʛʨʫʟʦʤ (12000 ʢʛ), ʯʪʦ ʩʦʩʪʘʚ-

ʣʷʝʪ 36400 ʢʛ.  

ɼʣʷ ʦʮʝʥʢʠ ʜʝʬʦʨʤʘʮʠʠ ʢʨʘʥʘ ʨʘʩʩʤʦʪʨʠʤ ʩʣʝʜʫʶʱʠʝ ʩʣʫʯʘʠ [2]: 

1. ʅʘʛʨʫʟʢʘ ʥʘʭʦʜʷʪʩʷ ʥʘ ʧʨʦʝʢʪʥʦʤ ʚʳʣʝʪʝ Lʪʝʣ =17,5 ʤ ʩʦ ʩʪʦʨʦʥʳ ʰʘʨʥʠʨʥʦʡ 

ʦʧʦʨʳ ʢʨʘʥʘ. 

2. ʅʘʛʨʫʟʢʘ ʥʘʭʦʜʷʪʩʷ ʥʘʜ ʰʘʨʥʠʨʥʦʡ ʦʧʦʨʦʡ ʢʨʘʥʘ. 

3. ʅʘʛʨʫʟʢʘ ʥʘʭʦʜʷʪʩʷ ʥʘ ʩʝʨʝʜʠʥʝ ʧʨʦʣʝʪʘ ʢʨʘʥʘ. 

4. ʅʘʛʨʫʟʢʘ ʥʘʭʦʜʷʪʩʷ ʥʘʜ ʞʝʩʪʢʦʡ ʦʧʦʨʦʡ ʢʨʘʥʘ. 

5. ʅʘʛʨʫʟʢʘ ʥʘʭʦʜʷʪʩʷ ʥʘ ʧʨʦʝʢʪʥʦʤ ʚʳʣʝʪʝ Lʪʝʣ = 17,5 ʤ ʩʦ ʩʪʦʨʦʥʳ ʞʝʩʪʢʦʡ ʦʧʦ-

ʨʳ ʢʨʘʥʘ.  

ʅʘ ʈʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʢʦʥʩʪʨʫʢʮʠʠ ʢʨʘʥʘ ʩ ʨʘʩʯʝʪʥʦʡ ʥʘʛʨʫʟʢʦʡ. ɼʣʷ ʫʧ-

ʨʦʱʝʥʠʷ, ʨʘʟʨʝʟʘʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʢʘʨʢʘʩ ʧʣʦʩʢʦʩʪʴʶ S, ʧʨʠʚʦʜʷ ʝʝ ʢ ʧʣʦʩʢʦʡ 

ʩʭʝʤʝ (ʈʠʩ. 3). 

 

 

ʈʠʩ. 2. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʩʭʝʤʘ 
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ʈʠʩ. 3. ʇʣʦʩʢʘʷ ʩʭʝʤʘ 

ʅʘ ʨʠʩʫʥʢʘʭ 4ï8 ʧʦʢʘʟʘʥʳ ʚʘʨʠʘʥʪʳ ʜʝʬʦʨʤʘʮʠʠ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʠ, ʧʨʠ ʥʘ-

ʛʨʫʞʝʥʠʠ ʢʨʘʥʘ ʩʦʛʣʘʩʥʦ ʩʭʝʤʝ ʫʢʘʟʘʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 3.  

 

ʈʠʩ. 8. ɼʝʬʦʨʤʘʮʠʠ ʢʨʘʥʘ (ʩʣʫʯʘʡ 5) 

ɺʩʝ ʥʠʞʥʠʝ ʪʦʯʢʠ ʦʧʦʨ ʢʨʘʥʘ ʥʘ ʩʭʝʤʘʭ (ʈʠʩ. 4ï8) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝʧʦʜ-

ʚʠʞʥʳʝ ʰʘʨʥʠʨʳ (ʈʠʩ. 8) [3]. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ, ʥʘ ʦʧʦʨʳ ʢʨʘʥʘ (ʚ ʩʣʫʯʘʷʭ 2 ʠ 4) ʜʝʡʩʪʚʫʶʪ ʪʦʣʴʢʦ ʚʝʨ-

ʪʠʢʘʣʴʥʳʝ ʩʠʣʳ (ʥʘʛʨʫʟʢʘ ʠ ʦʧʦʨʥʘʷ ʨʝʘʢʮʠʷ). ʀʟʛʠʙʘʶʱʠʝ ʤʦʤʝʥʪʳ ʚ ʦʧʦʨʘʭ ʦʪʩʫʪ-
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ʩʪʚʫʶʪ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʪ ʧʨʝʜʧʦʩʳʣʦʢ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʙʣʘʩʪʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʥʘʧʨʷʞʝʥʠʡ ʚ ʦʧʦʨʘʭ. 

ɿʘʤʝʪʠʤ, ʯʪʦ ʠʟʛʠʙʘʶʱʠʝ ʤʦʤʝʥʪʳ ʚ ʦʧʦʨʘʭ ʢʨʘʥʘ ʦʪʩʫʪʩʪʚʫʶʪ ʚʦ ʚʩʝʭ ʨʘʩʩʤʦʪ-

ʨʝʥʥʳʭ ʩʣʫʯʘʷʭ. ɼʝʬʦʨʤʘʮʠʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʦʪ ʥʘʛʨʫʟʢʠ, ʚʦʩʧʨʠʥʠʤʘʶʪ ʚʝʨʭʥʠʝ ʧʨʦ-

ʣʝʪʥʳʝ ʙʘʣʢʠ, ʘ ʦʧʦʨʳ ʥʝ ʠʟʛʠʙʘʶʪʩʷ, ʘ ʧʦʚʦʨʘʯʠʚʘʶʪʩʷ ʚ ʧʣʦʩʢʦʩʪʠ ʦʩʝʡ ʍZ ʥʘ ʰʘʨ-

ʥʠʨʘʭ. ʐʘʨʥʠʨʘʤʠ ʟʜʝʩʴ ʷʚʣʷʶʪʩʷ ʰʘʨʥʠʨ ʦʧʦʨʳ ʠ ʤʝʩʪʘ ʢʦʥʪʘʢʪʘ ʢʦʣʝʩʦ ï ʨʝʣʴʩ. 

ɺʩʝ ʵʪʦ ʩʧʨʘʚʝʜʣʠʚʦ, ʢʦʛʜʘ ʢʨʘʥ ʥʘʭʦʜʠʪʩʷ ʚ ʥʝʧʦʜʚʠʞʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʥʦ ʧʨʠ ʨʘ-

ʙʦʪʝ, ʚʩʣʝʜʩʪʚʠʝ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʭʦʜʘ ʢʨʘʥʘ, ʚʦʟʥʠʢʘʝʪ ʦʧʝʨʝʞʝʥʠʝ ʦʜʥʦʡ ʦʧʦʨʳ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʦʡ. ʇʦʷʚʣʷʝʪʩʷ ʧʝʨʝʢʦʩ ʦʧʦʨ ʩ ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʚʝʣʠʯʠʥʦʡ 

ȹy = 400 ʤʤ. ʉʣʝʜʩʪʚʠʝʤ ʵʪʦʛʦ ʧʝʨʝʢʦʩʘ ʷʚʣʷʝʪʩʷ ʨʘʟʚʦʨʦʪ ʢʦʥʩʪʨʫʢʮʠʠ ʢʨʘʥʘ, ʥʦ 

ʪʦʣʴʢʦ ʚ ʧʣʦʩʢʦʩʪʠ ʚʝʨʭʥʠʭ ʙʘʣʦʢ, ʘ ʨʘʟʚʦʨʦʪʫ ʥʠʞʥʠʭ ʪʦʯʝʢ ʦʧʦʨ ʧʨʝʧʷʪʩʪʚʫʶʪ ʨʝ-

ʙʦʨʜʳ ʢʦʣʝʩ (ʦʧʦʨʳ ʢʘʢ ʙʳ ʟʘʱʝʤʣʷʶʪʩʷ). ɺ ʚʝʨʭʥʝʤ ʧʦʷʩʝ ʙʘʣʦʢ ʚʦʟʥʠʢʘʝʪ ʢʨʫʪʷ-

ʱʠʡ ʤʦʤʝʥʪ, ʚʳʟʚʘʥʥʳʡ ʧʘʨʦʡ ʩʠʣ F-Fʩ ʧʣʝʯʦʤ 9600 ʤʤ / 2 = 4800 ʤʤ [4]. 
 

 

ʈʠʩ. 9. ɼʝʬʦʨʤʘʮʠʠ ʢʨʘʥʘ ʧʨʠ ʧʝʨʝʢʦʩʝ ʦʧʦʨ 

ʀʩʧʦʣʴʟʫʝʤ ʬʦʨʤʫʣʫ [5] 

ű = (ʄʢ Ö l) / (ɓ Öb Öc Ö G); 

ʛʜʝ ű ï ʫʛʦʣ ʟʘʢʨʫʯʠʚʘʥʠʷ, ʨʘʜ; 

ʄʢ ï ʤʦʤʝʥʪ ʢʨʫʯʝʥʠʷ, ʢʛ Öʩʤ; 

l ï ʜʣʠʥʘ ʩʪʝʨʞʥʷ, ʩʤ; 

ɓ ï ʢʦʵʬʬʠʮʠʝʥʪ, ɓ=0,25;  

b, c ï ʛʘʙʘʨʠʪʳ ʩʝʯʝʥʠʷ, b=135,3 ʩʤ, ʩ=59 ʩʤ; 

G ï ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ, ʧʨʠʥʠʤʘʝʪʩʷ G = 8 Ö10
5
 ʢʛ/ʩʤ

2
 

 

ʀʟ ʵʪʦʡ ʬʦʨʤʫʣʳ ʥʘʭʦʜʠʤ ʤʦʤʝʥʪ ʄʢ: 

ʩʤʢʛ
...

l

Gcb
ʄʢ Öº

ÖÖÖÖÖ
=

ÖÖÖbÖj
= 383000

1750

1085931352500120570 533

 

ʘ ʟʥʘʷ ʧʣʝʯʦ (4800 ʤʤ) ï ʥʘʭʦʜʠʤ ʩʠʣʫ F. 

.ʢʛ
ʩʤ

ʩʤʢʛ
F 79800

480

38300000
=

Ö
=  
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʢʦʥʩʪʨʫʢʮʠʶ ʢʨʘʥʘ ʧʨʠ ʧʝʨʝʢʦʩʝ ʦʧʦʨ ʜʝʡʩʪʚʫʝʪ ʛʦʨʠʟʦʥʪʘʣʴ-

ʥʘʷ ʩʠʣʘ ʚʜʦʣʴ ʧʨʦʣʝʪʘ, ʚʳʟʳʚʘʶʱʘʷ ʜʝʬʦʨʤʘʮʠʠ ʩʢʨʫʯʠʚʘʥʠʷ ʠ ʠʟʛʠʙʘ ʦʧʦʨ. 

ɼʣʷ ʦʮʝʥʢʠ ʥʘʧʨʷʞʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʦʧʦʨʝ ʢʨʘʥʘ, ʩʪʨʦʠʤ ʵʧʶʨʫ ʤʦʤʝʥʪʦʚ 

ʜʣʷ ʩʣʫʯʘʷ 5 (ʥʘʛʨʫʟʢʘ ʥʘʭʦʜʷʪʩʷ ʥʘ ʧʨʦʝʢʪʥʦʤ ʚʳʣʝʪʝ 17,5 ʤ ʩʦ ʩʪʦʨʦʥʳ ʞʝʩʪʢʦʡ 

ʦʧʦʨʳ ʢʨʘʥʘ), ʫʯʠʪʳʚʘʷ ʜʝʡʩʪʚʠʝ ʩʠʣʳ F. 

ʅʘʭʦʜʠʤ ʚʝʣʠʯʠʥʫ ʥʘʧʨʷʞʝʥʠʷ: 

2

3
4590

13905

63840000
ʩʤ/ʢʛ

ʩʤ

ʩʤʢʛ

W

M
=

Ö
==s  

 

ʈʠʩ. 10. ʕʧʶʨʘ ʤʦʤʝʥʪʦʚ 

ʅʘʡʜʝʥʥʘʷ ʚʝʣʠʯʠʥʘ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʦʩʭʦʜʠʪ ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʩʪʘʣʠ St 37, 

ʨʘʚʥʳʡ 3700 ʢʛ/ʩʤ
2
, ʯʪʦ ʠ ʚʳʟʳʚʘʝʪ ʧʦʷʚʣʝʥʠʝ ʪʨʝʱʠʥ ʚ ʵʣʝʤʝʥʪʘʭ ʢʦʥʩʪʨʫʢʮʠʠ [6]. 

ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʧʦʷʚʣʝʥʠʷ ʪʨʝʱʠʥ ʚ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʥʝʜʦʨʘ-

ʙʦʪʢʘ ʧʨʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ ʧʝʨʝʛʨʫʞʘʪʝʣʝʡ, ʧʨʠ ʵʪʦʤ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ 

ʜʘʣʴʥʝʡʰʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʤʝʩʪʘ ʧʦʷʚʣʝʥʠʷ ʪʨʝʱʠʥ, ʠ 

ʦʧʨʝʜʝʣʠʪʴ, ʧʨʠ ʢʘʢʠʭ ʫʩʣʦʚʠʷʭ ʠʭ ʤʦʞʥʦ ʠʟʙʝʞʘʪʴ [7]. 

ʅʘʠʙʦʣʴʰʠʝ ʧʨʦʙʣʝʤʳ ʧʨʦʷʚʠʣʠʩʴ ʚ ʫʟʣʝ ʩʦʧʨʷʞʝʥʠʷ ʩʪʦʡʢʠ ʞʝʩʪʢʦʡ ʦʧʦʨʳ ʩʦ 

ʩʪʷʞʢʦʡ (ʩʤ. ʈʠʩ. 11). ʂʦʥʩʪʨʫʢʮʠʷ ʞʝʩʪʢʦʡ ʦʧʦʨʳ ʚʳʧʦʣʥʝʥʘ ʠʟ ʪʨʝʭ ʩʚʘʨʥʳʭ ʢʦ-

ʨʦʙʯʘʪʳʭ ʯʘʩʪʝʡ, ʩʦʝʜʠʥʝʥʥʳʭ ʯʠʩʪʳʤʠ ʙʦʣʪʘʤʠ.  

 

 

ʈʠʩ. 11. ʄʝʩʪʦ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝʱʠʥ ʚ ʞʸʩʪʢʦʡ ʦʧʦʨʝ 
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ʅʘ ʪʨʝʪʴʝʤ ʛʦʜʫ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʨʝʱʠʥʳ, ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʥʘ ʜʠʘʬʨʘʛʤʘʭ (ʩʤ. ʨʠʩ. 

12), ʚʳʰʣʠ ʥʘ ʩʪʝʥʢʠ ʩʪʦʡʢʠ ʠ ʨʘʟʦʰʣʠʩʴ ʥʘ ʥʠʭ ʚʝʝʨʦʦʙʨʘʟʥʦ [8]. ʆʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ 

ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝʱʠʥ ï ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ ʚ ʦʩʣʘʙʣʝʥʥʳʭ 

ʟʦʥʘʭ ʜʠʘʬʨʘʛʤʳ [13]. ʅʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʢʘʯʝʩʪʚʦ ʤʘʪʝʨʠʘʣʘ ʩʪʝʥʦʢ ʚ ʵʪʦʤ ʤʝʩʪʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʨʘʟʚʠʪʠʶ ʫʩʪʘʣʦʩʪʥʳʭ ʪʨʝʱʠʥ.  

 

 

ʈʠʩ. 12. ʄʝʩʪʘ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝʱʠʥ ʚ ʜʠʘʬʨʘʛʤʘʭ 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʚʳʷʚʠʪʴ ʦʙʱʠʡ ʫʨʦʚʝʥʴ ʥʘʧʨʷʞʝʥʠʡ ʚ 

ʦʧʦʨʝ ʠ ʤʝʩʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ [9], ʯʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 13.  

 

 

ʈʠʩ. 13. ʄʝʩʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʚ ʤʝʩʪʝ ʨʘʜʠʫʩʥʦʛʦ ʩʦʧʨʷʞʝʥʠʷ ʧʦʷʩʦʚ ʫʩʪʘʥʦʚʠʣʠ ʥʘ-

ʢʣʘʜʢʠ. ɾʝʣʘ ̫ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʥʘʧʨʷʞʝʥʠʷ ʚ ʧʨʦʙʣʝʤʥʳʭ ʤʝʩʪʘʭ, ʫʩʪʘʥʦʚʠʣʠ 

ʫʩʠʣʠʚʘʶʱʠʝ ʵʣʝʤʝʥʪʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʫʯʘʩʪʦʢ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝ-

ʥʠʡ ʩʤʝʩʪʠʣʩʷ ʥʘ ʢʦʥʮʳ ʨʝʙʝʨ ʵʣʝʤʝʥʪʘ ʫʩʠʣʝʥʠʷ ʠ ʩʪʘʣ ʚ ʩʢʦʨʦʤ ʚʨʝʤʝʥʠ ʠʩʪʦʯʥʠ-

ʢʦʤ ʥʦʚʳʭ ʪʨʝʱʠʥ [10]. 

ʉʦʛʣʘʩʥʦ ʵʩʢʠʟʫ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʤʫ ʥʘ ʨʠʩ. 14, ʧʨʦʚʝʜʝʥʦ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʝ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʝ ʠ ʨʘʩʯʝʪ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʨʘʥʘ ʚ ʪʦʤ ʩʦʩʪʦʷ-

ʥʠʠ, ʚ ʢʦʪʦʨʦʤ ʦʥ ʥʘʭʦʜʠʪʩʷ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ [11]. ʊ.ʝ. ʢ ʥʝʧʦʜʚʠʞʥʦʡ ʦʧʦʨʝ ʩ ʦʙʝʠʭ 

ʩʪʦʨʦʥ ʧʨʠʚʘʨʝʥʳ ʩʪʘʣʴʥʳʝ ʢʦʩʳʥʢʠ, ʩʢʨʝʧʣʝʥʥʳʝ ʤʝʞʜʫ ʩʦʙʦʡ ʧʣʘʩʪʠʥʦʡ, ʩ ʪʳʣʴ-

ʥʳʭ ʩʪʦʨʦʥ ʥʝʧʦʜʚʠʞʥʦʡ ʦʧʦʨʳ ʧʨʠʚʘʨʝʥʳ ʩʪʘʣʴʥʳʝ ʊ-ʦʙʨʘʟʥʳʝ ʨʝʙʨʘ ʞʝʩʪʢʦʩʪʠ. 
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ʈʠʩ. 14. ʕʩʢʠʟ ʫʛʣʦʚʦʛʦ ʫʩʠʣʝʥʠʷ ʢʨʘʥʘ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʣʘʩʪʠʥʦʡ 

ʅʘ ʨʠʩʫʥʢʘʭ 15 ʠ 16 ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʙʲʝʤʥʘʷ ʠ ʂʕ ʤʦʜʝʣʠ ʫʛʣʦʚʦʛʦ ʫʩʠʣʝʥʠʷ. 

 

  
ʈʠʩ. 15 ʈʠʩ. 16 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʝʪʦʚ ʧʨʠ ʜʝʡʩʪʚʠʠ ʥʘʛʨʫʟʦʢ, ʧʦʣʫʯʝʥʳ ʧʦʣʷ ʅɼʉ ʠ ʧʝʨʝʤʝʱʝ-

ʥʠʡ ʢʨʘʥʘ [12]. 

ʅʘ ʨʠʩʫʥʢʝ 17 ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʫʤʤʘʨʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʧʨʠ ʜʝʡʩʪ-

ʚʠʠ ʨʘʙʦʯʝʡ ʥʘʛʨʫʟʢʠ. ʅʘ ʨʠʩʫʥʢʘʭ 18, 19 ʧʦʢʘʟʘʥʳ ʧʦʣʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ 

ʧʨʠ ʜʝʡʩʪʚʠʠ ʨʘʙʦʯʠʭ ʥʘʛʨʫʟʦʢ. 

 

 

ʈʠʩ. 17. ʇʦʣʷ ʩʫʤʤʘʨʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ  

ʧʨʠ ʜʝʡʩʪʚʠʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ 
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ʈʠʩ. 18. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʥʘʧʨʷʞʝʥʠʡ ʚ ʢʦʩʳʥʢʝ ʧʨʠ ʜʝʡʩʪʚʠʠ ʥʘʛʨʫʟʢʠ 

 

 

ʈʠʩ. 19. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʥʘʧʨʷʞʝʥʠʡ ʚ ʜʠʘʬʨʘʛʤʝ  

ʧʨʠ ʜʝʡʩʪʚʠʠ ʥʘʛʨʫʟʢʠ 

ʇʦʣʫʯʝʥʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ [15] ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʧʨʠ ʜʝʡʩʪʚʠʠ ʥʘ ʦʧʦʨʳ ʢʨʘʥʘ ʧʝʨʝʤʝʥʥʳʭ ʮʠʢʣʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ, ʢ ʢʦʪʦʨʳʤ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʥʘʛʨʫʟʢʠ, ʚʚʝʜʝʥʠʝ ʧʣʘʩʪʠʥʳ, ʩʦʝʜʠʥʷʶʱʝʡ ʢʦʩʳʥʢʠ ʥʝ-

ʧʦʜʚʠʞʥʳʭ ʦʧʦʨ, ʧʨʠʚʦʜʠʪ ʢ ʫʭʫʜʰʝʥʠʶ ʚʠʙʨʦʧʨʦʯʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʨʘʙʦʪʫ ʦʧʦʨ ʢʨʘʥʘ ʙʝʟ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʨʝʱʠʥ, ʥʝʦʙ-

ʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʤʦʜʝʨʥʠʟʘʮʠʠ ʫʛʣʦʚʦʛʦ ʫʩʠʣʝʥʠʷ ʦʧʦʨ, ʧʨʠʚʦʜʷʱʠʝ 

ʢ ʪʦʤʫ, ʯʪʦʙʳ ʥʘʧʨʷʞʝʥʠʷ ʚ ʜʝʪʘʣʷʭ ʙʳʣʠ ʥʠʞʝ, ʯʝʤ ʧʨʝʜʝʣ ʫʩʪʘʣʦʩʪʠ ʤʘʪʝʨʠʘʣʦʚ 

ʜʝʪʘʣʝʡ ʦʧʦʨ [14]. 

ɽʱʝ ʦʜʥʠʤ ʧʨʦʙʣʝʤʥʳʤ ʤʝʩʪʦʤ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʝʨʝʛʨʫʞʘʪʝʣʝʡ ʩʪʘʣʦ ʤʝʩʪʦ 

ʢʨʝʧʣʝʥʠʷ ʙʘʣʘʥʩʠʨʥʳʭ ʪʝʣʝʞʝʢ ʢ ʞʝʩʪʢʦʡ ʦʧʦʨʝ. ʅʘ ʨʠʩʫʥʢʝ 20 ʧʦʢʘʟʘʥʳ ʦʙʣʘʩʪʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʷ ʚ ʤʝʩʪʘʭ ʢʨʝʧʣʝʥʠʷ ʙʘʣʘʥʩʠʨʥʦʡ ʪʝʣʝʞʢʠ ʧʨʠ ʧʝʨʝʜʚʠʞʝ-

ʥʠʠ ʧʝʨʝʛʨʫʞʘʪʝʣʷ ʧʝʨʝʤʝʱʝʥʠʝʤ ʛʨʫʟʘ. 

ɺʳʷʚʣʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʚ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʠ ʧʝʨʝʛʨʫʞʘʪʝʣʷ ʟʘʩʪʘʚʣʷʪʁ ʟʘʜʫ-

ʤʘʪʴʩʷ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ ʧʝʨʝʛʨʫʞʘʪʝʣʝʡ, ʪʘʢ ʢʘʢ 

ʩʫʱʝʩʪʚʫʶʱʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʞʝʩʪʢʠʭ ʦʧʦʨ ʠ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʠʭ ʫʩʠʣʝʥʠʷ ʥʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʝʟʦʧʘʩʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ [16]. ɺʣʘʜʝʣʴʮʘʤʠ ʧʝʨʝʛʨʫʞʘʪʝʣʝʡ ʙʳʣʦ 

ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʜʘʣʴʥʝʡʰʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʠʯʘʣʴʥʳʭ ʧʝʨʝʛʨʫʞʘʪʝʣʝʡ. ɽʜʠʥʩʪ-

ʚʝʥʥʳʤ ʚʦʟʤʦʞʥʳʤ ʚʘʨʠʘʥʪʦʤ ʜʘʣʴʥʝʡʰʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʝʨʝʛʨʫʞʘʪʝʣʝʡ ʷʚʣʷʝʪʩʷ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʠʟʛʦʪʦʚʣʝʥʠʝ ʥʦʚʦʡ ʞʝʩʪʢʦʡ ʦʧʦʨʳ. ʉʫʱʝʩʪʚʝʥʥʦʡ ʧʨʦʙʣʝʤʦʡ ʜʘʥ-

ʥʦʛʦ ʚʘʨʠʘʥʪʘ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʷʚʣʷʣʦʩʴ ʩʦʛʣʘʩʦʚʘʥʠʝ ʚ ʠʟʤʝʥʝʥʠʠ ʚ ʢʦʥʩʪʨʫʢʮʠʶ ʩ 

ʟʘʚʦʜʦʤ- ʠʟʛʦʪʦʚʠʪʝʣʝʤ. 
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ʈʠʩ. 20. ʄʝʩʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʷ 

ʄʝʩʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʷ, ʚʳʷʚʣʝʥʥʳʝ ʧʨʠ ʨʘʩʯʝʪʘʭ ʠ ʧʦʜʪʚʝʨʞʜʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʙʳʣʠ ʫʩʠʣʝʥʳ, ʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘʧʨʷʞʝʥʠʡ ʩʥʠʞʝʥʘ. ʕʪʦ 

ʚʳʨʘʟʠʣʦʩʴ ʚ ʫʚʝʣʠʯʝʥʠʠ ʪʦʣʱʠʥʳ ʩʪʝʥʦʢ ʠ ʧʦʷʩʦʚ ʥʘ 2 ʤʤ. ɺʤʝʩʪʦ ʧʝʨʝʭʦʜʘ ʦʪ ʛʦ-

ʨʠʟʦʥʪʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʧʦʷʩʘ ʢ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʩ ʠʟʣʦʤʦʤ ʠ ʜʚʫʤʷ ʫʯʘʩʪʢʘʤʠ ʨʘʜʠʫʩʦʤ 

25 ʤʤ ʩʜʝʣʘʣʠ ʦʜʥʦ ʨʘʜʠʫʩʥʦʝ ʩʦʧʨʷʞʝʥʠʝ ʨʘʜʠʫʩʦʤ 1380 ʤʤ. ʊʦʣʱʠʥʘ ʧʦʷʩʘ ʥʘ ʵʪʦʤ 

ʫʯʘʩʪʢʝ ʙʳʣʘ ʫʚʝʣʠʯʝʥʘ ʩ 12 ʤʤ ʜʦ 20 ʤʤ.  

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʚʦʟʥʦʛʦ ʛʘʙʘʨʠʪʘ ʠ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʩʪʳʢʠ ʙʳ-

ʣʠ ʧʝʨʝʥʝʩʝʥʳ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʫʯʘʩʪʦʢ ʠ ʚʳʧʦʣʥʝʥʳ ʥʘ ʚʳʩʦʢʦʧʨʦʯʥʳʭ ʙʦʣʪʘʭ 

(ʈʠʩ. 21). 

 

 

ʈʠʩ. 21. ɺʠʜ ʥʦʚʳʭ ʦʧʦʨ 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʠ ʤʦʥʪʘʞʝ ʰʘʨʥʠʨʳ ʩʦʝʜʠʥʝ-

ʥʠʷ ʦʧʦʨʳ ʩ ʙʘʣʘʥʩʠʨʘʤʠ ʠʟʤʝʥʝʥʳ. ɺʤʝʩʪʦ ʧʨʝʞʥʝʡ ʢʦʥʩʪʨʫʢʮʠʠ ʰʘʨʥʠʨʘ (ʩʤ. ʈʠʩ. 

22) ʧʨʠʤʝʥʝʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʠʥʘʷ, ʫʢʘʟʘʥʥʘʷ ʥʘ ʈʠʩ. 23.  
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ʈʠʩ. 22. ʉʦʝʜʠʥʝʥʠʝ ʦʧʦʨʳ ʩ ʙʘʣʘʥʩʠʨʦʤ 

 

ʈʠʩ. 23. ʉʦʝʜʠʥʝʥʠʝ ʦʧʦʨʳ ʩ ʙʘʣʘʥʩʠʨʦʤ 
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. 

Annotation. This article discusses the possibility of operating the mooring loaders KK-26.0-

33-10.65-17.5-17.5, manufactured by Kranbau Eberswalde GmbH, operated on the Joint-

stock company çVolgaè  forest exchange. The main problem in the operation of these cranes 

is the cracks in the diaphragms of the metalwork turning into the base metal of the supports  

uprights. These cracks occur due to the structure of the metalwork, namely the hinged joint 

of the supports on the front and rear sides. The used construction leads to the occurrence of 

an additional bending moment with alternating loads caused by starting overloads with an 

unsteady motion of the material handler. These defects can be determined by technical diag-

nostics, which is part of a full and partial technical examination of the lifting structure, as 
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well as by assessing the state of metal structures by non-destructive testing methods when 

performing industrial safety expertise of a hazardous production facility. The article analyz-

es the causes of the cracks and defects in the metalwork of the mooring loading crane occur-

rence and determines the ways of their further occurrence.  
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ʢʦʨʧʫʩʘ, ʢʦʥʩʪʨʫʢʮʠʷ ʦʪʩʝʢʘ ʢʦʨʧʫʩʘ, ʦʙʱʘʷ ʧʨʦʯʥʦʩʪʴ, ʤʝʩʪʥʘʷ ʧʨʦʯʥʦʩʪʴ, ʠʟʛʠ-

ʙʘʶʱʠʡ ʤʦʤʝʥʪ, ʥʘʧʨʷʞʝʥʠʷ, ʤʝʪʘʣʣʦʝʤʢʦʩʪʴ ʦʪʩʝʢʘ. 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʪʨʝʙʦʚʘʥʠʡ ʇʨʘʚʠʣ 

ʈʦʩʩʠʡʩʢʦʛʦ ʤʦʨʩʢʦʛʦ ʨʝʛʠʩʪʨʘ ʩʫʜʦʭʦʜʩʪʚʘ (ʇʄʈʉ) ʠ ʇʨʘʚʠʣ ʈʦʩʩʠʡʩʢʦʛʦ ʈʝʯʥʦʛʦ 

ʈʝʛʠʩʪʨʘ (ʇʈʈʈ) ʢ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʧʨʦʯʥʦʩʪʠ ʢʦʨʧʫʩʦʚ, ʙʣʠʟʢʠʭ ʧʦ ʦʩʥʦʚʥʳʤ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʘʤ ʠ ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʫʜʦʚ-ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʤʝʰʘʥʥʦʛʦ ʨʝʢʘ-ʤʦʨʝ 

ʧʣʘʚʘʥʠʷ ʢʣʘʩʩʦʚ çR3-RSNè ʠ çʄ-ʉʇ 3,5è ʥʘ ʧʨʠʤʝʨʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ 

ʦʪʩʝʢʘ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ ʩʫʭʦʛʨʫʟʥʦʛʦ ʪʝʧʣʦʭʦʜʘ ʠ ʪʘʥʢʝʨʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʩʦ-

ʦʪʚʝʪʩʪʚʠʠ ʩ ʇʈʈʈ ʥʦʨʤʘʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ ʚʦʣʥʦʚʳʭ ʠʟʛʠʙʘʶʱʠʭ ʤʦʤʝʥʪʦʚ ʧʦʣʫʯʘ-

ʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʝ (ʜʣʷ ʩʫʭʦʛʨʫʟʥʳʭ ʩʫʜʦʚ ï ʚ 1,8 ʨʘʟʘ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʇʄʈʉ. 

ɺ ʇʨʘʚʠʣʘʭ ʠʤʝʪʁʩʷ ʩʫʱʝʩʪʚʝʥʥʝr ʦʪʣʠʯʠ ̫ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʥʘʧʨʷʞʝʥʠʡ ʦʙʱʝʛʦ ʠʟʛʠ-

ʙʘ, ʥʦ ʢʦʵʬʬʠʮʠʝʥʪʳ ʟʘʧʘʩʘ ʧʦ ʜʦʧʫʩʢʘʝʤʳʤ ʥʘʧʨʷʞʝʥʠʷʤ ʩʫʭʦʛʨʫʟʥʳʭ ʩʫʜʦʚ ʦʢʘʟʘ-

ʣʠʩʴ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳʤʠ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʇʈʄʉ ʙʦʣʝʝ ʞʝʩʪʢʦ ʧʦʜʭʦʜʷʪ ʢ ʥʘʟʥʘ-

ʯʝʥʠʶ ʤʠʥʠʤʘʣʴʥʳʭ ʪʦʣʱʠʥ ʠ ʨʘʟʤʝʨʦʚ ʩʚʷʟʝʡ ʢʦʨʧʫʩʘ, ʧʦʵʪʦʤʫ ʤʘʩʩʘ ʦʪʩʝʢʘ ʩʫʭʦ-

ʛʨʫʟʥʦʛʦ ʩʫʜʥʘ, ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʛʦ ʧʦ ʇʈʄʉ, ʦʢʘʟʘʣʘʩʴ ʙʦʣʴʰʝ ʥʘ 17,8% ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʇʈʈʈ, ʜʣʷ ʪʘʥʢʝʨʘ ï ʥʘ 5,8%. 

ɺʚʝʜʝʥʠʝ 

ʉʫʜʘʤ ʩʤʝʰʘʥʥʦʛʦ (ʨʝʢʘ-ʤʦʨʝ) ʧʣʘʚʘʥʠʷ ʧʨʠʥʘʜʣʝʞʠʪ ʚʝʩʴʤʘ ʟʥʘʯʠʤʘʷ ʨʦʣʴ ʚ 

ʦʙʝʩʧʝʯʝʥʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʝʨʝʚʦʟʦʢ ʩʫʜʦʭʦʜʥʳʭ ʢʦʤʧʘʥʠʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ʊʘʢʠʝ ʩʫʜʘ ʧʨʦʝʢʪʠʨʫʶʪʩʷ ʠ ʩʦʩʪʦʷʪ ʥʘ ʫʯʝʪʝ ʜʚʫʭ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʦʙʱʝʩʪʚ ʥʘ-

ʰʝʡ ʩʪʨʘʥʳ: ʈʦʩʩʠʡʩʢʦʛʦ ʤʦʨʩʢʦʛʦ ʨʝʛʠʩʪʨʘ ʩʫʜʦʭʦʜʩʪʚʘ ʠ ʈʦʩʩʠʡʩʢʦʛʦ ʈʝʯʥʦʛʦ ʈʝ-

ʛʠʩʪʨʘ. ʈʦʣʴ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʫʧʨʘʚʣʝʥʠʠ ʵʪʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʧʦʩʪʦʷʥʥʦ ʩʦʢʨʘʱʘʝʪʩʷ, 

ʧʦʵʪʦʤʫ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ ʵʪʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʨʘʟʚʠʚʘʶʪʩʷ 

ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʝʨʝ ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʝʥʥʦ 

ʦʪʣʠʯʘʶʪʩʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʨʘʚʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʇʨʘʚʠʣ ʵʪʠʭ ʦʨʛʘʥʠʟʘʮʠʡ [1, 2] ʚ 

ʯʘʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʧʨʦʯʥʦʩʪʠ ʢʦʨʧʫʩʦʚ ʩʫʜʦʚ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʧʦʜʭʦʜʦʚ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʢʦʨʧʫʩʦʚ ʤʦʨʩʢʠʭ ʠ ʨʝʯʥʳʭ ʩʫʜʦʚ ʩʤʝʰʘʥʥʦʛʦ ʧʣʘʚʘ-
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ɹʦʨʠʩʦʚ ɸ.ʄ., ɻʠʨʠʥ ʉ.ʅ., ʇʨʷʥʠʯʥʠʢʦʚ ʂ.ʅ.  
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ʥʠʷ ʠ ʚʳʨʘʙʦʪʢʝ ʧʨʝʜʣʦʞʝʥʠʡ ʜʣʷ ʚʦʟʤʦʞʥʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʇʨʘʚʠʣ 

ʈʝʛʠʩʪʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʨʘʚʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʇʨʘʚʠʣ ʈʝʯʥʦʛʦ ʈʝʛʠʩʪʨʘ, ʈʝʛʠʩʪʨʘ 

ʩʫʜʦʭʦʜʩʪʚʘ, ɻʝʨʤʘʥʩʢʦʛʦ ʠ ɸʥʛʣʠʡʩʢʦʛʦ ʃʣʦʡʜʦʚ ʢ ʢʦʨʧʫʩʘʤ ʩʫʜʦʚ ʩʤʝʰʘʥʥʦʛʦ ʠ 

ʚʥʫʪʨʝʥʥʝʛʦ ʧʣʘʚʘʥʠʷ ʚʳʧʦʣʥʷʣʦʩʴ ʠ ʨʘʥʝʝ [3, 4]. ɹʦʣʴʰʦʝ ʯʠʩʣʦ ʨʘʙʦʪ, ʚʳʧʦʣʥʝʥ-

ʥʳʭ ʨʘʟʣʠʯʥʳʤʠ ʘʚʪʦʨʘʤʠ [5, 6, 7, 8, 9, 10, 11, 12], ʧʦʩʚʷʱʝʥʦ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʧʨʦʯʥʦ-

ʩʪʠ ʢʦʨʧʫʩʦʚ ʩʫʜʦʚ ʩʤʝʰʘʥʥʦʛʦ ʨʝʢʘ-ʤʦʨʝ ʧʣʘʚʘʥʠʷ ʠ ʚ ʥʠʭ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ 

ʟʘʪʨʘʛʠʚʘʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʫʢʘʟʘʥʥʳʭ ʇʨʘʚʠʣ. ʆʜʥʘʢʦ ʟʘ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʇʨʘʚʠʣʘ 

ʤʦʨʩʢʦʛʦ ʠ ʨʝʯʥʦʛʦ ʨʝʛʠʩʪʨʦʚ ʧʨʝʪʝʨʧʝʣʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠ,̫ ʠ ʧʦʵʪʦʤʫ ʧʨʦ-

ʚʝʜʝʥʠʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʜʭʦʜʦʚ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʫʢʘʟʘʥʥʳʭ ʢʦʨʧʫʩʦʚ 

ʩʫʜʦʚ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ.  

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʪʨʝʙʦʚʘʥʠʡ ʇʨʘʚʠʣ ʈʦʩ-

ʩʠʡʩʢʦʛʦ ʈʝʯʥʦʛʦ ʈʝʛʠʩʪʨʘ (ʇʈʈʈ) [1] ʠ ʇʨʘʚʠʣ ʈʦʩʩʠʡʩʢʦʛʦ ʤʦʨʩʢʦʛʦ ʨʝʛʠʩʪʨʘ ʩʫʜʦ-

ʭʦʜʩʪʚʘ (ʇʄʈʉ) [2] ʢ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʧʨʦʯʥʦʩʪʠ ʢʦʨʧʫʩʦʚ, ʙʣʠʟʢʠʭ ʧʦ ʦʩʥʦʚʥʳʤ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʘʤ ʠ ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʩʫʜʦʚ-ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʤʝʰʘʥʥʦʛʦ ʨʝʢʘ-

ʤʦʨʝ ʧʣʘʚʘʥʠʷ ʢʣʘʩʩʦʚ çʄ-ʉʇ 3,5è ʠ çR3-RSNè ʠ ʠʭ ʤʝʪʘʣʣʦʝʤʢʦʩʪʠ ʥʘ ʧʨʠʤʝʨʝ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʦʪʩʝʢʘ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ ʩʫʭʦʛʨʫʟʥʦʛʦ ʪʝʧʣʦʭʦʜʘ ʠ 

ʥʝʬʪʝʥʘʣʠʚʥʦʛʦ ʪʘʥʢʝʨʘ. 

1. ʉʫʭʦʛʨʫʟʥʳʝ ʩʫʜʘ 

ɺ ʢʘʯʝʩʪʚʝ ʩʫʜʥʘ-ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʧʨʠʥʷʪ ʩʫʭʦʛʨʫʟʥʳʡ ʪʝʧʣʦʭʦʜ ʪʠʧʘ çɺʦʣʛʘè (ʧʨ. 

19610, ʨʠʩ. 1) ʩʤʝʰʘʥʥʦʛʦ çʨʝʢʘ-ʤʦʨʝè ʧʣʘʚʘʥʠʷ ʩ ʜʚʦʡʥʳʤ ʜʥʦʤ (ɼɼ) ʠ ʜʚʦʡʥʳʤʠ 

ʙʦʨʪʘʤʠ (ɼɹ) ʚ ʨʘʡʦʥʝ ʛʨʫʟʦʚʳʭ ʪʨʶʤʦʚ, ʠʤʝʶʱʠʡ ʯʝʪʳʨʝ ʛʨʫʟʦʚʳʭ ʪʨʶʤʘ ʩ ʣʶʢʦ-

ʚʳʤʠ ʟʘʢʨʳʪʠʷʤʠ. ɻʣʘʚʥʳʝ ʨʘʟʤʝʨʝʥʠʷ: LĬBĬHĬT = 134,0Ĭ16,4Ĭ6,7Ĭ4,5 ʤ, ʛʨʫʟʦ-

ʧʦʜʲʝʤʥʦʩʪʴ 5500 ʪ. ʉʫʜʥʦ ʧʦ ʧʨʦʝʢʪʫ ʠʤʝʝʪ ʢʣʘʩʩ çʂʄ   ʃ3II -ʉʇɸ2è ʧʦ ʇʄʈʉ ʠ 

ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʛʝʥʝʨʘʣʴʥʳʭ, ʥʘʚʘʣʦʯʥʳʭ, ʪʘʨʥʦ-ʰʪʫʯʥʳʭ ʛʨʫʟʦʚ, ʢʦʥ-

ʪʝʡʥʝʨʦʚ, ʧʠʣʦʤʘʪʝʨʠʘʣʦʚ ʠ ʣʝʩʘ. ʈʘʡʦʥ ʧʣʘʚʘʥʠʷ: ʚʥʫʪʨʝʥʥʠʝ ʚʦʜʥʳʝ ʧʫʪʠ ʈʌ ʠ ɿʘ-

ʧʘʜʥʦʡ ɽʚʨʦʧʳ ʩ ʧʨʦʭʦʜʦʤ ʯʝʨʝʟ ʩʠʩʪʝʤʳ ɺʦʣʛʦ-ɼʦʥʩʢʦʛʦ, ɺʦʣʛʦ-ɹʘʣʪʠʡʩʢʦʛʦ, ɹʝ-

ʣʦʤʦʨʦ-ɹʘʣʪʠʡʩʢʦʛʦ ʢʘʥʘʣʦʚ ʠ ʚʳʭʦʜʦʤ ʚ ʘʢʚʘʪʦʨʠʠ ʉʝʚʝʨʥʦʛʦ, ɹʘʣʪʠʡʩʢʦʛʦ, ɸʟʦʚ-

ʩʢʦʛʦ, ʏʝʨʥʦʛʦ ʠ ʉʨʝʜʠʟʝʤʥʦʛʦ ʤʦʨʝʡ. 

 

 

ʈʠʩ. 1. ʆʙʱʠʡ ʚʠʜ ʩʫʭʦʛʨʫʟʥʦʛʦ ʪʝʧʣʦʭʦʜʘ ʪʠʧʘ çɺʦʣʛʘè ʧʨʦʝʢʪʘ 19610 

ʇʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʩʫʜʥʦ ʧʦ ʇʈʈʈ ʩʧʨʦʝʢʪʠʨʦʚʘʥʦ ʥʘ ʢʣʘʩʩ çᾨ ʄ-ʉʇ 

3,5 (ʣʝʜ 40) ɸè [1, 13, 14]. ɺʳʧʦʣʥʝʥʘ ʢʦʤʧʦʥʦʚʢʘ ʢʦʨʧʫʩʘ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʪʩʝʢ 

ʛʨʫʟʦʚʦʛʦ ʪʨʶʤʘ ʜʣʠʥʦʡ lʪʨ = 42Ĭ550=23100 ʤʤ, ʩ ʯʝʨʝʜʦʚʘʥʠʝʤ ʥʘʙʦʨʘ ʈʍʍʈ (ʨʘʤ-

ʥʳʝ ʰʧʘʥʛʦʫʪʳ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1,65 ʤ), ʧʦʧʝʨʝʯʥʦʡ ʰʧʘʮʠʝʡ ʘ =550 ʤʤ, ʩ 

ʧʨʦʜʦʣʴʥʦʡ ʩʠʩʪʝʤʦʡ ʥʘʙʦʨʘ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʥʘʨʫʞʥʦʛʦ ʙʦʨʪʘ, ʛʜʝ ʧʨʠʥʷʪʘ ʧʦʧʝʨʝʯ-

ʥʘʷ ʩʠʩʪʝʤʘ ʥʘʙʦʨʘ ʦʪ ʜʥʠʱʘ ʜʦ ʧʣʘʪʬʦʨʤʳ ɼɹ. ʂʦʥʩʪʨʫʢʪʠʚʥʘʷ ʩʭʝʤʘ ʤʠʜʝʣʴ-

ʰʧʘʥʛʦʫʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 2.  
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ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʢʦʨʧʫʩʘ ʧʨʠʥʷʪʘ ʤʘʣʦʫʛʣʝʨʦʜʠʩʪʘ ̫ʩʪʘʣʴ ʥʦʨʤʘʣʴʥʦʡ ʧʨʦʯ-

ʥʦʩʪʠ ʤʘʨʢʠ (ʢʘʪʝʛʦʨʠʠ) D ʧʦ ɻʆʉʊ ʈ 52927-2015 ʩ ʧʨʝʜʝʣʦʤ ʪʝʢʫʯʝʩʪʠ ReH = 

=235 ʄʇʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʢʦʤʠʥʛʩʘ, ʢʦʪʦʨʳʡ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʦʚ ʦʙʱʝʡ ʧʨʦʯ-

ʥʦʩʪʠ ʚʳʧʦʣʥʝʥ ʠʟ ʩʪʘʣʠ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʯʥʦʩʪʠ ʤʘʨʢʠ (ʢʘʪʝʛʦʨʠʠ) D40 ʩ ʧʨʝʜʝʣʦʤ 

ʪʝʢʫʯʝʩʪʠ ReH = 390 ʄʇʘ. 

ʈʘʩʯʝʪ ʦʙʱʝʡ ʧʨʦʯʥʦʩʪʠ ʚʳʧʦʣʥʝʥ ʧʨʠ ʨʘʩʯʝʪʥʦʡ ʚʳʩʦʪʝ ʚʦʣʥʳ 3,5 ʤ ʜʣʷ ʜʚʫʭ 

ʚʘʨʠʘʥʪʦʚ ʟʘʛʨʫʞʝʥʠʷ [1, 14]: ʘ) ʩʫʜʥʦ ʧʦʨʦʞʥʝʤ ʚ ʙʘʣʣʘʩʪʝ ʠʩʧʳʪʳʚʘʝʪ ʧʝʨʝʛʠʙ ʧʨʠ 

ʨʘʩʯʝʪʥʦʤ ʠʟʛʠʙʘʶʱʝʤ ʤʦʤʝʥʪʝ ʄʧʝʨ = 266,1 ʄʅĿʤ; ʙ) ʩʫʜʥʦ ʚ ʛʨʫʟʫ ʠʩʧʳʪʳʚʘʝʪ ʧʨʦ-

ʛʠʙ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʩʯʝʪʥʦʛʦ ʠʟʛʠʙʘʶʱʝʛʦ ʤʦʤʝʥʪʘ ʄʧʨʦʛ = ï 304,4 ʄʅĿʤ. ʈʝʟʫʣʴʪʘ-

ʪʳ ʨʘʩʯʝʪʘ ʦʙʱʝʡ ʧʨʦʯʥʦʩʪʠ ʧʦ ʜʦʧʫʩʢʘʝʤʳʤ ʥʘʧʨʷʞʝʥʠʷʤ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 1, ʧʦ 

ʧʨʝʜʝʣʴʥʳʤ ʤʦʤʝʥʪʘʤ ï ʚ ʪʘʙʣ. 2. 

ʊʘʙʣʠʮʘ 1 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʦʙʱʝʡ ʧʨʦʯʥʦʩʪʠ ʧʦ ʜʦʧʫʩʢʘʝʤʳʤ ʥʘʧʨʷʞʝʥʠʷʤ  

ʩʫʭʦʛʨʫʟʥʦʛʦ ʩʫʜʥʘ ʧʦ ʇʈʈʈ 

ʅʦʨʤʘʣʴʥʳʝ 

ʥʘʧʨʷʞʝʥʠʷ ů, ʄʇʘ 

ʂʦʤʠʥʛʩ ʪʨʶʤʘ ʇʘʣʫʙʘ ɼʥʠʱʝ 

ʧʨʠ ʧʨʦʛʠʙʝ 

ʨʘʩʯʝʪʥʳʝ ï201,9 ï159,0 130,1 

ʜʦʧʫʩʢʘʝʤʳʝ 241,0 165,0 141,0 

ʧʨʠ ʧʝʨʝʛʠʙʝ 

ʨʘʩʯʝʪʥʳʝ 176,0 138,4 ï114,8 

ʜʦʧʫʩʢʘʝʤʳʝ 241,0 165,0 141,0 

ʊʘʙʣʠʮʘ 2 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʦʙʱʝʡ ʧʨʦʯʥʦʩʪʠ ʧʦ ʧʨʝʜʝʣʴʥʳʤ ʤʦʤʝʥʪʘʤ  

ʩʫʭʦʛʨʫʟʥʦʛʦ ʩʫʜʥʘ ʧʦ ʇʈʈʈ 

ɺʠʜ ʜʝʬʦʨʤʘʮʠʠ ʄʦʤʝʥʪ ʠʟʛʠʙʘʶʱʠʡ, ʢʅȚʤ ʂʦʵʬʬʠʮʠʝʥʪ 

 ʨʘʩʯʝʪʥʳʡ, ʄʨ ʧʨʝʜʝʣʴʥʳʡ, ʄʧʨ 

ʧʨʦʛʠʙ ï304,4 449,6 1,48 

ʧʝʨʝʛʠʙ 266,1 451,9 1,70 

 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʤʝʩʪʥʦʡ ʧʨʦʯʥʦʩʪʠ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʩʚʷʟʝʡ ʢʦʨʧʫʩʘ ʧʨʠʚʝʜʝʥʳ 

ʚ ʪʘʙʣ. 3. 

ʇʦ ʇʄʈʉ [2, 15, 16] ʩʫʜʥʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʦ ʥʘ ʢʣʘʩʩ çʂʄ  Ice1 R3-RSN ɸUT1è. 

ʂʦʨʧʫʩʘ ʩʫʜʦʚ ʜʣʷ ʩʦʧʦʩʪʘʚʠʤʦʩʪʠ ʚʳʧʦʣʥʝʥʳ ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʛʣʘʚʥʳʤʠ ʨʘʟʤʝʨʝ-

ʥʠʷʤʠ, ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴʶ ʠ ʙʣʠʟʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʦ ʢʘʪʝʛʦʨʠʠ ʣʝʜʦʚʦʛʦ ʫʩʠ-

ʣʝʥʠʷ: ç(ʣʝʜ 40)è ʧʦ ʇʈʈʈ [1]  ʠ  çIce1è ʧʦ ʇʄʈʉ [2], ʧʦʟʚʦʣʷʶʱʠʤʠ ʧʨʦʜʣʠʪʴ ʥʘʚʠ-

ʛʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʩʫʜʦʚ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʪʩʝʢ ʛʨʫʟʦʚʦʛʦ ʪʨʶʤʘ ʜʣʠʥʦʡ lʪʨ = 38Ĭ600=22800 ʤʤ, ʯʝʨʝʜʦʚʘ-

ʥʠʝ ʰʧʘʥʛʦʫʪʦʚ ʧʨʠʥʷʪʦ ʩ ʫʯʝʪʦʤ ʧʝʨʝʚʦʟʢʠ ʥʘʚʘʣʦʯʥʳʭ ʛʨʫʟʦʚ ʈʍʌʍʈ (ʨʘʤʥʳʝ 

ʰʧʘʥʛʦʫʪʳ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 2,4 ʤ, ʬʣʦʨʳ ʫʩʪʘʥʦʚʣʝʥʳ ʯʝʨʝʟ 1,2 ʤ), ʧʦʧʝ-

ʨʝʯʥʘ ̫ʰʧʘʮʠʷ ʧʨʠʥʷʪʘ ʘ =600 ʤʤ, ʦʪʩʝʢ ʚʳʧʦʣʥʝʥ ʩ ʧʨʦʜʦʣʴʥʦʡ ʩʠʩʪʝʤʦʡ ʥʘʙʦʨʘ ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʥʘʨʫʞʥʦʛʦ ʙʦʨʪʘ, ʛʜʝ ʧʨʠʥʷʪʘ ʧʦʧʝʨʝʯʥʘʷ ʩʠʩʪʝʤʘ ʥʘʙʦʨʘ ʦʪ ʜʥʠʱʘ ʜʦ 

ʧʣʘʪʬʦʨʤʳ ɼɹ. ʂʦʥʩʪʨʫʢʪʠʚʥʘʷ ʩʭʝʤʘ ʤʠʜʝʣʴ-ʰʧʘʥʛʦʫʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 3. 
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ʊʘʙʣʠʮʘ 3 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʤʝʩʪʥʦʡ ʧʨʦʯʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʚʷʟʝʡ ʢʦʨʧʫʩʘ  

ʩʫʭʦʛʨʫʟʥʦʛʦ ʩʫʜʥʘ ʧʦ ʇʈʈʈ 

ʉʚʷʟʠ 

ʢʦʨʧʫʩʘ 

ʩʫʜʥʘ 

ʅʦʨʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ, ʄʇʘ ʂʘʩʘʪʝʣʴʥʳʝ 

ʥʘʧʨʷʞʝʥʠʷ,  

ʄʇʘ 

ʠʟʛʠʙ (ʦʧʦʨʘ) ʠʟʛʠʙ (ʧʨʦʣʝʪ) ʫʩʪʦʡʯʠʚʦʩʪʴ ʠʟʛʠʙ (ʦʧʦʨʘ) 

ʨʘʩʯʝʪ-

ʥʳʝ 

ʜʦʧʫʩ-

ʢʘʝʤʳʝ 

ʨʘʩʯʝʪ-

ʥʳʝ 

ʜʦʧʫʩ-

ʢʘʝʤʳʝ 

ʨʘʩʯʝʪ-

ʥʳʝ 

ʜʦʧʫʩ-

ʢʘʝʤʳʝ 

ʨʘʩ-

ʯʝʪʥʳʝ 

ʜʦʧʫʩ-

ʢʘʝʤʳʝ 

ʬʣʦʨ 100 199 77,3 176 ï ï 84,2 136 

ʨʝʙʨʦ ʜʥʠʱʘ 155,5 223 166,7 199 114,8 235 ï ï 

ʨʝʙʨʦ 

ʚʪʦʨʦʛʦ ʜʥʘ 

125,2 223 136,7 199 ï ï ï ï 

ʭʦʣʦʩʪʦʡ 

ʰʧʘʥʛʦʫʪ 

ʙʦʨʪʘ 

147 223 103 199 ï ï ï ï 

ʧʣʘʩʪʠʥʘ 

ʜʥʠʱʘ 

76,6 223 38,3 188 ï ï ï ï 

ʧʣʘʩʪʠʥʘ 

ʚʪʦʨʦʛʦ ʜʥʘ 

67,0 223 33,5 188 ï ï ï ï 

 

ʈʘʩʯʝʪ ʦʙʱʝʡ ʧʨʦʯʥʦʩʪʠ ʚʳʧʦʣʥʝʥ ʧʨʠ ʨʘʩʯʝʪʥʦʡ ʚʳʩʦʪʝ ʚʦʣʥʳ 3,5 ʤ ʩ ʫʯʝʪʦʤ 

ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʚʦʜʳ ʥʘ ʚʦʣʥʝʥʠʠ ʠ ʩ ʦʧʨʝʜʝʣʝ-

ʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʚʦʣʥʦʚʦʛʦ ʤʦʤʝʥʪʘ [2]. ʈʘʩʯʝʪ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʙʨʫʩʘ ʚʳʧʦʣʥʝʥ 

ʜʣʷ ʜʚʫʭ ʚʘʨʠʘʥʪʦʚ ʟʘʛʨʫʞʝʥʠʷ: ʘ) ʩʫʜʥʦ ʧʦʨʦʞʥʝʤ ʠʩʧʳʪʳʚʘʝʪ ʧʝʨʝʛʠʙ ʧʨʠ ʜʝʡʩʪʚʠʠ 

ʨʘʩʯʝʪʥʦʛʦ ʠʟʛʠʙʘʶʱʝʛʦ ʤʦʤʝʥʪʘ ʄʧʝʨ = 178,3 ʄʅĿʤ; ʙ) ʩʫʜʥʦ ʚ ʛʨʫʟʫ ʠʩʧʳʪʳʚʘʝʪ 

ʧʨʦʛʠʙ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʩʯʝʪʥʦʛʦ ʠʟʛʠʙʘʶʱʝʛʦ ʤʦʤʝʥʪʘ ʄʧʨʦʛ = ï262,0 ʄʅĿʤ. ʈʝʟʫʣʴ-

ʪʘʪʳ ʨʘʩʯʝʪʘ ʦʙ ʝɦʡ ʧʨʦʯʥʦʩʪʠ ʧʦ ʜʦʧʫʩʢʘʝʤʳʤ ʥʘʧʨʷʞʝʥʠʷʤ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 4.  

ʊʘʙʣʠʮʘ 4 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʦʙʱʝʡ ʧʨʦʯʥʦʩʪʠ ʧʦ ʜʦʧʫʩʢʘʝʤʳʤ ʥʘʧʨʷʞʝʥʠʷʤ  

ʩʫʭʦʛʨʫʟʥʦʛʦ ʩʫʜʥʘ ʧʦ ʇʄʈʉ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʄʦʤʝʥʪ 

ʠʥʝʨʮʠʠ 

I³10-6, 

ʩʤ4 

ʄʦʤʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

W³10-3, ʩʤ3 

ʅʦʨʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ  

ʧʨʠ ʦʙʱʝʤ ʠʟʛʠʙʝ s, ʄʇʘ 

ʢʦʤʠʥʛʩ ʜʥʠʱʝ ʢʦʤʠʥʛʩ ʧʘʣʫʙʘ ʜʥʠʱʝ 

ʧʨʠ ʧʨʦʛʠʙʝ 

ʨʘʩʯʝʪʥʳʝ  

ʟʥʘʯʝʥʠʷ 

662 1323 2428 ï215,3 ï172,3 117,4 

ʜʦʧʫʩʢʘʝʤʳʝ 308 1108 1628 ï257 ï175 175 

ʧʨʠ ʧʝʨʝʛʠʙʝ 

ʨʘʩʯʝʪʥʳʝ 

ʟʥʘʯʝʥʠʷ 

662 1326 2406 176,3 141,0 ï97,1 

ʜʦʧʫʩʢʘʝʤʳʝ 308 1108 1628 257 175 ï175 
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ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʤʝʩʪʥʦʡ ʧʨʦʯʥʦʩʪʠ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʩʚʷʟʝʡ ʢʦʨʧʫʩʘ ʧʨʠʚʝʜʝʥʳ 

ʚ ʪʘʙʣ.5. 

ʊʘʙʣʠʮʘ 5 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʤʝʩʪʥʦʡ ʧʨʦʯʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʚʷʟʝʡ ʢʦʨʧʫʩʘ  

ʩʫʭʦʛʨʫʟʥʦʛʦ ʩʫʜʥʘ ʧʦ ʇʄʈʉ 

ʉʚʷʟʠ 

ʢʦʨʧʫʩʘ 

ʩʫʜʥʘ 

ʅʦʨʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ, ʄʇʘ ʂʘʩʘʪʝʣʴʥʳʝ 

ʥʘʧʨʷʞʝʥʠʷ, ʄʇʘ 

ʠʟʛʠʙ (ʦʧʦʨʘ) ʠʟʛʠʙ (ʧʨʦʣʝʪ) ʫʩʪʦʡʯʠʚʦʩʪʴ ʠʟʛʠʙ (ʦʧʦʨʘ) 

ʨʘʩʯʝʪ-

ʥʳʝ 

ʜʦʧʫʩ-

ʢʘʝʤʳʝ 

ʨʘʩʯʝʪ-

ʥʳʝ 

ʜʦʧʫʩ-

ʢʘʝʤʳʝ 

ʨʘʩʯʝʪ-

ʥʳʝ 

ʜʦʧʫʩ-

ʢʘʝʤʳʝ 

ʨʘʩʯʝʪ-

ʥr ʝ 

ʜʦʧʫʩ-

ʢʘʝʤʳʝ 

ʬʣʦʨ 52,6 141 52,6 141 - - 77,0 80,3 

ʈʝʙʨʦ ʜʥʠʱʘ 62,2 153 31,1 153 97,1 229 - - 

ʭʦʣʦʩʪʦʡ 

ʰʧʘʥʛʦʫʪ 

ʙʦʨʪʘ 

155,7* 153 141,4 153 - - - - 

ʧʣʘʩʪʠʥʘ 

ʜʥʠʱʘ 

38,8 141 - - 97,1 166 - - 

ʇʨʠʤʝʯʘʥʠʝ. * ï ʌʘʢʪʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ ʥʘ 1,8%  ʧʨʝʚʳʰʘʶʪ ʜʦʧʫʩʢʘʝʤʳʝ ʟʥʘʯʝʥʠʷ, ʯʝʤ 

ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ. 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʦʙʱʘʷ ʠ ʤʝʩʪʥʘʷ ʧʨʦʯʥʦʩʪʴ ʢʦʨʧʫʩʘ ʩʫʭʦ-

ʛʨʫʟʥʦʛʦ ʩʫʜʥʘ, ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʛʦ ʧʦ ʇʈʈʈ [1] ʠ ʧʦ ʇʄʈʉ [2] ʦʙʝʩʧʝʯʝʥʘ. 

2. ʅʝʬʪʝʥʘʣʠʚʥʳʝ ʩʫʜʘ 

ɺ ʢʘʯʝʩʪʚʝ ʩʫʜʥʘ-ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʧʨʠʥʷʪ ʥʝʬʪʝʥʘʣʠʚʥʦʡ ʪʘʥʢʝʨ ʪʠʧʘ çɺʦʣʛʦ-

ʥʝʬʪʴè (ʧʨ. 1577, ʨʠʩ.4) ʩʤʝʰʘʥʥʦʛʦ çʨʝʢʘ-ʤʦʨʝè ʧʣʘʚʘʥʠʷ ʩ ʜʚʦʡʥʳʤ ʜʥʦʤ (ɼɼ) ʠ 

ʜʚʦʡʥʳʤʠ ʙʦʨʪʘʤʠ (ɼɹ). ʇʨʦʝʢʪʠʨʫʝʤʳʡ ʪʘʥʢʝʨ ʠʤʝʝʪ ʧʷʪʴ ʛʨʫʟʦʚʳʭ ʪʘʥʢʦʚ ʧʦ ʜʣʠ-

ʥʝ ʩʫʜʥʘ, ʨʘʟʜʝʣʝʥʥʳʭ ʧʨʦʜʦʣʴʥʦʡ ʧʝʨʝʙʦʨʢʦʡ ʚ ɼʇ. ɻʣʘʚʥʳʝ ʨʘʟʤʝʨʝʥʠʷ: LĬBĬHĬT 

= 128,6Ĭ16,5Ĭ5,5Ĭ3,58 ʤ, ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴ 5000 ʪ. ʉʫʜʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʧʝʨʝ-

ʚʦʟʢʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ I ʠ II ʢʣʘʩʩʦʚ, ʘ ʪʘʢʞʝ III ʠ IV ʢʣʘʩʩʦʚ, ʪʨʝʙʫʶʱʠʭ ʧʦʜʦʛʨʝʚʘ. 

ʊʘʥʢʝʨʳ ʧʨʦʝʢʪʘ 1577/550ɸ, ʩʪʨʦʠʚʰʠʝʩʷ ʩ ʢʣʘʩʩʦʤ çʄè ʧʦ ʇʈʈʈ, ʢ ʥʘʩʪʦʷʱʝʤʫ 

ʚʨʝʤʝʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʢʣʘʩʩʳ: çʄ-ʉʇè ʧʦ ʇʈʈʈ (31 ʝʜʠʥʠ-

ʮʘ) ʠ çR2-RSNè (10 ʝʜʠʥʠʮ) ʠ çR3-RSNè (5 ʝʜʠʥʠʮ) ʧʦ ʇʄʈʉ. 

 

 

ʈʠʩ. 4. ʆʙʱʠʡ ʚʠʜ ʥʝʬʪʝʥʘʣʠʚʥʦʛʦ ʪʘʥʢʝʨʘ ʧʨʦʝʢʪʘ 1577  

ʇʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʥʝʬʪʝʥʘʣʠʚʥʦʡ ʪʘʥʢʝʨ ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʧʦ ʇʈʈʈ ʩ ʣʝ-

ʜʦʚʳʤ ʫʩʠʣʝʥʠʝʤ ʢʦʨʧʫʩʘ ʥʘ ʢʣʘʩʩ çᾨ ʄ-ʉʇ 3,5 (ʣʝʜ 40)ɸè [1, 13, 14]. ɺʳʧʦʣʥʝʥʘ 
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ʢʦʤʧʦʥʦʚʢʘ ʢʦʨʧʫʩʘ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʪʩʝʢ ʛʨʫʟʦʚʦʛʦ ʪʘʥʢʘ ʜʣʠʥʦʡ lʪʨ = 34Ĭ550 = 

=18700 ʤʤ, ʩ ʯʝʨʝʜʦʚʘʥʠʝʤ ʰʧʘʥʛʦʫʪʦʚ ʈʍʍʍʈ (ʨʘʤʥʳʝ ʰʧʘʥʛʦʫʪʳ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 2,20 ʤ) ʠ ʧʦʧʝʨʝʯʥʦʡ ʰʧʘʮʠʝʡ ʘ =550 ʤʤ. ʂʦʨʧʫʩ ʚʳʧʦʣʥʝʥ ʩ ʧʨʦʜʦʣʴʥʦʡ 

ʩʠʩʪʝʤʦʡ ʥʘʙʦʨʘ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʥʘʨʫʞʥʦʛʦ ʙʦʨʪʘ, ʛʜʝ ʧʨʠʥʷʪʘ ʧʦʧʝʨʝʯʥʘʷ ʩʠʩʪʝʤʘ 

ʥʘʙʦʨʘ. ʇʨʦʜʦʣʴʥʘʷ ʰʧʘʮʠʷ ʧʦ ʜʥʠʱʫ, ʧʘʣʫʙʝ ʠ ʚʥʫʪʨʝʥʥʠʤ ʙʦʨʪʘʤ ʧʨʠʥʷʪʘ ʘ1=500 

ʤʤ. ʅʘʙʦʨ ʧʘʣʫʙʳ ʚ ʛʨʫʟʦʚʳʭ ʪʘʥʢʘʭ ʨʘʩʧʦʣʦʞʝʥ ʩ ʥʘʨʫʞʥʦʡ ʩʪʦʨʦʥʳ ʜʣʷ ʫʤʝʥʴʰʝ-

ʥʠʷ ʢʦʨʨʦʟʠʦʥʥʦʛʦ ʠʟʥʦʩʘ ʚ ʟʦʥʝ çʛʘʟʦʚʦʛʦ ʧʦʷʩʘè. ʇʨʦʜʦʣʴʥʘʷ ʧʝʨʝʙʦʨʢʘ ʚ ɼʇ ʚʳ-

ʧʦʣʥʝʥʘ ʛʦʬʨʠʨʦʚʘʥʥʦʡ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʟʘʯʠʩʪʢʠ ʪʘʥʢʦʚ. ʂʦʥʩʪʨʫʢʪʠʚʥʘʷ ʩʭʝʤʘ ʤʠ-

ʜʝʣʴ-ʰʧʘʥʛʦʫʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 5.  

ʈʘʩʯʝʪ ʦʙʱʝʡ ʧʨʦʯʥʦʩʪʠ ʚʳʧʦʣʥʝʥ ʧʨʠ ʨʘʩʯʝʪʥʦʡ ʚʳʩʦʪʝ ʚʦʣʥʳ 3,5 ʤ ʜʣʷ ʜʚʫʭ 

ʚʘʨʠʘʥʪʦʚ ʟʘʛʨʫʞʝʥʠʷ [1, 14]: ʘ) ʩʫʜʥʦ ʧʦʨʦʞʥʝʤ ʚ ʙʘʣʣʘʩʪʝ ʠʩʧʳʪʳʚʘʝʪ ʧʝʨʝʛʠʙ ʧʨʠ 

ʨʘʩʯʝʪʥʦʤ ʠʟʛʠʙʘʶʱʝʤ ʤʦʤʝʥʪʝ ʄʧʝʨ = 250,2 ʄʅĿʤ; ʙ) ʩʫʜʥʦ ʚ ʛʨʫʟʫ ʠʩʧʳʪʳʚʘʝʪ ʧʨʦ-

ʛʠʙ ʧʨʠ ʨʘʩʯʝʪʥʦʤ ʠʟʛʠʙʘʶʱʝʤ ʤʦʤʝʥʪʝ ʄʧʨʦʛ = ï 203,8 ʄʅĿʤ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ 

ʦʙ ʝɦʡ ʧʨʦʯʥʦʩʪʠ ʢʦʨʧʫʩʘ ʧʦ ʜʦʧʫʩʢʘʝʤʳʤ ʥʘʧʨʷʞʝʥʠʷʤ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 6, ʧʨʠ 

ʵʪʦʤ ʪʦʣʱʠʥʘ ʧʘʣʫʙʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʧʨʠʥʷʪʘ 18 ʤʤ ʠ ʧʘʣʫʙʥʦʛʦ ʩʪʨʠʥ-

ʛʝʨʘ 20 ʤʤ.  

ɺ ʩʦʧʦʩʪʘʚʠʪʝʣʴʥʦʤ ʨʘʩʯʝʪʝ ʢʦʨʧʫʩ ʪʘʥʢʝʨʘ ʚʳʧʦʣʥʝʥ ʠʟ ʩʪʘʣʠ ʥʦʨʤʘʣʴʥʦʡ ʧʨʦʯ-

ʥʦʩʪʠ ʤʘʨʢʠ (ʢʘʪʝʛʦʨʠʠ) D ʩ ʧʨʝʜʝʣʦʤ ʪʝʢʫʯʝʩʪʠ ReH = 235 ʄʇʘ, ʭʦʪʷ ʢʦʨʧʫʩ ʪʘʥʢʝʨʘ 

ʧʨ.1577 (ʪʠʧʘ çɺʦʣʛʦʥʝʬʪʴè) ʙʳʣ ʚʳʧʦʣʥʝʥ ʠʟ ʩʪʘʣʠ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʯʥʦʩʪʠ ʤʘʨʢʠ 

09ɻ2ʉ ʩ ʧʨʝʜʝʣʦʤ ʪʝʢʫʯʝʩʪʠ ReH = 315 ʄʇʘ. 

ʊʘʙʣʠʮʘ 6 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʦʙʱʝʡ ʧʨʦʯʥʦʩʪʠ ʧʦ ʜʦʧʫʩʢʘʝʤʳʤ ʥʘʧʨʷʞʝʥʠʷʤ  

ʪʘʥʢʝʨʘ ʧʦ ʇʈʈʈ 

ʅʦʨʤʘʣʴʥʳʝ 

ʥʘʧʨʷʞʝʥʠʷ ů, ʄʇʘ 

ʂʘʨʣʠʥʛʩ  ʇʘʣʫʙʘ ɼʥʠʱʝ 

ʧʨʠ ʧʨʦʛʠʙʝ 

ʨʘʩʯʝʪʥʳʝ  ï118,9 ï104,9 110,2 

ʜʦʧʫʩʢʘʝʤʳʝ 141 141 141,0 

ʧʨʠ ʧʝʨʝʛʠʙʝ 

ʨʘʩʯʝʪʥʳʝ 143,5* 126,4 ï137,3 

ʜʦʧʫʩʢʘʝʤʳʝ 141 141 141,0 

ʇʨʠʤʝʯʘʥʠʝ. * ï ʧʨʝʚʳʰʝʥʠʝ ʨʘʩʯʝʪʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 1,7%, ʯʪʦ ʚʧʦʣʥʝ ʜʦʧʫʩʪʠʤʦ 

 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʦʙ ʝɦʡ ʧʨʦʯʥʦʩʪʠ ʢʦʨʧʫʩʘ ʪʘʥʢʝʨʘ ʧʦ ʧʨʝʜʝʣʴʥʳʤ ʤʦʤʝʥʪʘʤ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 7. 

ʊʘʙʣʠʮʘ 7 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʧʨʦʯʥʦʩʪʠ ʧʦ ʧʨʝʜʝʣʴʥʳʤ ʤʦʤʝʥʪʘʤ ʪʘʥʢʝʨʘ ʧʦ ʇʈʈʈ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʄʦʤʝʥʪ ʠʟʛʠʙʘʶʱʠʡ, ʢʅȚʤ ʂʦʵʬʬʠʮʠʝʥʪ 

 ʨʘʩʯʝʪʥʳʡ, ʄʨ ʧʨʝʜʝʣʴʥʳʡ, ʄʧʨ 

ʧʨʠ ʧʨʦʛʠʙʝ ï203,8 391,1 1,92 

ʧʨʠ ʧʝʨʝʛʠʙʝ 250,2 378,8 1,51 
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ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʤʝʩʪʥʦʡ ʧʨʦʯʥʦʩʪʠ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʩʚʷʟʝʡ ʢʦʨʧʫʩʘ ʧʨʠʚʝʜʝʥʳ 

ʚ ʪʘʙʣ. 8. 

ʊʘʙʣʠʮʘ 8 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʤʝʩʪʥʦʡ ʧʨʦʯʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʚʷʟʝʡ ʢʦʨʧʫʩʘ  

ʥʝʬʪʝʥʘʣʠʚʥʦʛʦ ʪʘʥʢʝʨʘ ʧʦ ʇʈʈʈ 

ʉʚʷʟʠ 

ʢʦʨʧʫʩʘ 

ʩʫʜʥʘ 

ʅʦʨʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ, ʄʇʘ 

ʠʟʛʠʙ (ʦʧʦʨʘ) ʠʟʛʠʙ (ʧʨʦʣʝʪ) ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʨʘʩʯʝʪʥʳʝ ʜʦʧʫʩʢʘʝ-

ʤʳʝ 

ʨʘʩʯʝʪʥʳʝ ʜʦʧʫʩʢʘʝ-

ʤʳʝ 

ʨʘʩʯʝʪʥʳʝ ʜʦʧʫʩʢʘʝ-

ʤʳʝ 

ʨʝʙʨʦ ʜʥʠʱʘ 145,6 223 151,2 199 137,3 235 

ʨʝʙʨʦ ʚʪʦʨʦʛʦ ʜʥʘ 127,0 223 136,0 199 - - 

ʭʦʣʦʩʪʦʡ 

ʰʧʘʥʛʦʫʪ ʙʦʨʪʘ 

110,3 223 57,2 199 - - 

ʧʣʘʩʪʠʥʘ ʜʥʠʱʘ 81,5 223 57,2 188 - - 

ʧʣʘʩʪʠʥʘ 

ʚʪʦʨʦʛʦ ʜʥʘ 

83,6 223 41,9 188 - - 

 

ʇʦ ʇʄʈʉ ʥʝʬʪʝʥʘʣʠʚʥʦʡ ʪʘʥʢʝʨ ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʥʘ ʢʣʘʩʩ çʂʄ  Ice1 R3-RSN 

Oil tanker (>60ÁC) ɸUT1è ʩ ʣʝʜʦʚʳʤ ʫʩʠʣʝʥʠʝʤ ʢʦʨʧʫʩʘ [2, 15, 16]. ʊʘʥʢʝʨ ʪʘʢʞʝ ʠʤʝ-

ʝʪ ʧʷʪʴ ʛʨʫʟʦʚʳʭ ʪʨʶʤʦʚ ʧʦ ʜʣʠʥʝ ʩʫʜʥʘ, ʨʘʟʜʝʣʝʥʥʳʭ ʛʦʬʨʠʨʦʚʘʥʥʦʡ ʧʨʦʜʦʣʴʥʦʡ 

ʧʝʨʝʙʦʨʢʦʡ ʚ ɼʇ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʪʩʝʢ ʛʨʫʟʦʚʦʛʦ ʪʨʶʤʘ ʜʣʠʥʦʡ lʪʨ = 30Ĭ600=18000 ʤʤ, ʯʝʨʝʜʦʚʘ-

ʥʠʝ ʰʧʘʥʛʦʫʪʦʚ ʧʨʠʥʷʪʦ ʈʍʍʍʈ (ʨʘʤʥʳʝ ʰʧʘʥʛʦʫʪʳ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 2,4 

ʤ), ʧʦʧʝʨʝʯʥʘ ̫ʰʧʘʮʠ̫ ʧʨʠʥʷʪʘ ʘ = 600 ʤʤ, ʢʦʨʧʫʩ ʚʳʧʦʣʥʝʥ ʩ ʧʨʦʜʦʣʴʥʦʡ ʩʠʩʪʝʤʦʡ 

ʥʘʙʦʨʘ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʥʘʨʫʞʥʦʛʦ ʙʦʨʪʘ, ʛʜʝ ʧʨʠʥʷʪʘ ʧʦʧʝʨʝʯʥʘʷ ʩʠʩʪʝʤʘ ʥʘʙʦʨʘ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʤʝʩʪʥʦʡ ʧʨʦʯʥʦʩʪʠ ʙʦʨʪʘ. ʂʦʥʩʪʨʫʢʪʠʚʥʘʷ ʩʭʝʤʘ ʤʠʜʝʣʴ-ʰʧʘʥʛʦʫʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 6. 

ʈʘʩʯʝʪ ʦʙʱʝʡ ʧʨʦʯʥʦʩʪʠ ʚʳʧʦʣʥʝʥ ʩ ʫʯʝʪʦʤ ʨʘʩʯʝʪʥʦʡ ʚʳʩʦʪʳ ʚʦʣʥʳ 3,5 ʤ ʩ ʫʯʝ-

ʪʦʤ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʚʦʜʳ ʥʘ ʚʦʣʥʝʥʠʠ [2]. ʈʘʩʯʝʪ 

ʢɻʚʠʚʘʣʝʥʪʥʦʛʦ ʙʨʫʩʘ ʚʳʧʦʣʥʝʥ ʜʣʷ ʜʚʫʭ ʚʘʨʠʘʥʪʦʚ ʟʘʛʨʫʞʝʥʠʷ: ʘ) ʩʫʜʥʦ ʧʦʨʦʞʥʝʤ ʩ 

ʙʘʣʣʘʩʪʦʤ ʠʩʧʳʪʳʚʘʝʪ ʧʝʨʝʛʠʙ ʧʨʠ ʜʝʡʩʪʚʠʠ ʨʘʩʯʝʪʥʦʛʦ ʠʟʛʠʙʘʶʱʝʛʦ ʤʦʤʝʥʪʘ ʄʧʝʨ = 

=179,3 ʄʅĿʤ; ʙ) ʩʫʜʥʦ ʚ ʛʨʫʟʫ ʠʩʧʳʪʳʚʘʝʪ ʧʨʦʛʠʙ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʩʯʝʪʥʦʛʦ ʠʟʛʠ-

ʙʘʶʱʝʛʦ ʤʦʤʝʥʪʘ ʄʧʨʦʛ = ï 156,8 ʄʅĿʤ.  

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʦʙ ʝɦʡ ʧʨʦʯʥʦʩʪʠ ʧʦ ʜʦʧʫʩʢʘʝʤʳʤ ʥʘʧʨʷʞʝʥʠʷʤ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣ. 9. 

ʊʘʙʣʠʮʘ 9 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʦʙʱʝʡ ʧʨʦʯʥʦʩʪʠ ʧʦ ʜʦʧʫʩʢʘʝʤʳʤ ʥʘʧʨʷʞʝʥʠʷʤ  

ʩʫʭʦʛʨʫʟʥʦʛʦ ʩʫʜʥʘ ʧʦ ʇʄʈʉ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʄʦʤʝʥʪ 

ʠʥʝʨʮʠʠ 

I³10-6, ʩʤ4 

ʄʦʤʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

W³10-3, ʩʤ3 

ʅʦʨʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʨʠ 

ʦʙʱʝʤ ʠʟʛʠʙʝ  s, ʄʇʘ 

ʢʦʤʠʥʛʩ ʜʥʠʱʝ ʢʦʤʠʥʛʩ ʧʘʣʫʙʘ ʜʥʠʱʝ 

ʧʨʠ ʧʨʦʛʠʙʝ 

ʨʘʩʯʝʪʥʳʝ 469 1359 1970 ï128,0 ï115,33 79,6 

ʜʦʧʫʩʢʘʝʤʳʝ 285 1026 1026 ï175 ï175 175 

ʧʨʠ ʧʝʨʝʛʠʙʝ 

ʨʘʩʯʝʪʥʳʝ 472 1390 1926 142,8 128,4 ï93,0 

ʜʦʧʫʩʢʘʝʤʳʝ 285 1026 1026 ï175 175 ï175 
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ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʤʝʩʪʥʦʡ ʧʨʦʯʥʦʩʪʠ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʩʚʷʟʝʡ ʢʦʨʧʫʩʘ ʪʘʥʢʝʨʘ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 10. 

ʊʘʙʣʠʮʘ 10 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʤʝʩʪʥʦʡ ʧʨʦʯʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʚʷʟʝʡ ʢʦʨʧʫʩʘ  

ʥʝʬʪʝʥʘʣʠʚʥʦʛʦ ʪʘʥʢʝʨʘ ʧʦ ʇʄʈʉ 

ʉʚʷʟʠ 

ʢʦʨʧʫʩʘ 

ʩʫʜʥʘ 

ʅʦʨʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ, ʄʇʘ ʂʘʩʘʪʝʣʴʥʳʝ 

ʥʘʧʨʷʞʝʥʠʷ, ʄʇʘ 

ʀʟʛʠʙ (ʦʧʦʨʘ) ʀʟʛʠʙ (ʧʨʦʣʝʪ) ʋʩʪʦʡʯʠʚʦʩʪʴ ʀʟʛʠʙ (ʦʧʦʨʘ) 

ʨʘʩʯʝʪ-

ʥʳʝ 

ʜʦʧʫʩ-

ʢʘʝʤʳʝ 

ʨʘʩʯʝʪ-

ʥʳʝ 

ʜʦʧʫʩ-

ʢʘʝʤʳʝ 

ʨʘʩʯʝʪ-

ʥʳʝ 

ʜʦʧʫʩ-

ʢʘʝʤʳʝ 

ʨʘʩʯʝʪ-

ʥʳʝ 

ʜʦʧʫʩ-

ʢʘʝʤʳʝ 

ʨʘʤʥʳʡ ʙʠʤʩ 131 152 65,8 152 - - 41,2 87,0 

ʨʝʙʨʦ ʜʥʠʱʘ 116,0 152 58,0 152 93,0 217 - - 

ʭʦʣʦʩʪʦʡ 

ʰʧʘʥʛʦʫʪ 

ʙʦʨʪʘ 

97,5 152 97,2 152 - - - - 

ʧʣʘʩʪʠʥʘ 

ʜʥʠʱʘ 

32,2 141 - - 93,0 166 - - 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʦʙʱʘʷ ʠ ʤʝʩʪʥʘʷ ʧʨʦʯʥʦʩʪʴ ʢʦʨʧʫʩʘ ʥʝʬ-

ʪʝʥʘʣʠʚʥʦʛʦ ʪʘʥʢʝʨʘ, ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʛʦ ʧʦ ʇʈʈʈ [1] ʠ ʧʦ ʇʄʈʉ [2] ʦʙʝʩʧʝʯʝʥʘ. 

ʆʩʥʦʚʥʳʝ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʦʪʩʝʢʦʚ ʩʫʜʦʚ-ʧʨʝʜʩʪʘʚʠ-

ʪʝʣʝʡ (ʩʫʭʦʛʨʫʟʥʦʛʦ ʪʝʧʣʦʭʦʜʘ ʠ ʥʝʬʪʝʥʘʣʠʚʥʦʛʦ ʪʘʥʢʝʨʘ) ʧʦ ʇʈʈʈ ʠ ʇʄʈʉ ʧʨʠʚʝʜʝ-

ʥʳ ʪʘʙʣ. 11. 

ʊʘʙʣʠʮʘ 11 

ʆʩʥʦʚʥʳʝ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʝʢʪʠʨʫʝʤʳʭ  

ʦʪʩʝʢʦʚ ʩʫʜʦʚ-ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʇʦʢʘʟʘʪʝʣʠ ʩʫʜʥʘ 

ʇʈʈʈ [1] ʇʄʈʉ [2] ʚ ʧʨʦʮʝʥʪʘʭ  

ʢ ʇʈʈʈ, % 

1. ʉʫʭʦʛʨʫʟʥʳʡ ʪʝʧʣʦʭʦʜ ʧʨ.19610 (ʪʠʧʘ çɺʦʣʛʘè)    

1.1. ʂʣʘʩʩ ʩʫʜʥʘ ᾨʄ-ʉʇ 3,5 

(ʣʝʜ 40) ɸ 
ʂʄ  Ice1 

R3-RSN ɸUT1 

- 

1.2. ɻʣʘʚʥʳʝ ʨʘʟʤʝʨʝʥʠʷ  LĬBĬHĬT/LĬBĬDĬd, ʤ 134,0Ĭ16,4Ĭ6,7Ĭ4,5 - 

1.3. ɻʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴ, ʪ 5500 - 

1.4. ʀʟʛʠʙʘʶʱʠʡ ʤʦʤʝʥʪ  

ʥʘ ʪʠʭʦʡ ʚʦʜʝ, ʄʅȚʤ 

ʧʨʠ ʧʨʦʛʠʙʝ - 147,2 - 147,2  100 

ʧʨʠ ʧʝʨʝʛʠʙʝ 70,3 70,3  100 

1.5. ɺʦʣʥʦʚʦʡ ʠʟʛʠʙʘʶʱʠʡ  

ʤʦʤʝʥʪ, ʄʅȚʤ 

ʧʨʠ ʧʨʦʛʠʙʝ - 157,2 - 114,8  73,0 

ʧʨʠ ʧʝʨʝʛʠʙʝ 195,8 108,0  55,2 

1.6. ʈʘʩʯʝʪʥʳʡ ʠʟʛʠʙʘʶʱʠʡ  

ʤʦʤʝʥʪ, ʄʅȚʤ 

ʧʨʠ ʧʨʦʛʠʙʝ - 304,4 - 262,0  86,1 

ʧʨʠ ʧʝʨʝʛʠʙʝ 266,1 178,3  67,0 

1.7. ʂʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʧʦ  

ʜʦʧʫʩʢʘʝʤʳʤ ʥʘʧʨʷʞʝʥʠʷʤ 

ʧʨʠ ʧʨʦʛʠʙʝ 1,03 1,02 99,0 

ʧʨʠ ʧʝʨʝʛʠʙʝ 1,19 1,24 104,2 

1.8. ɼʣʠʥʘ ʦʪʩʝʢʘ l ʪʨ, ʤ  23,1 22,8  98,7 

1.9. ʄʘʩʩʘ ʦʪʩʝʢʘ, ʪ  244,0 287,5  117,8 

2. ʅʝʬʪʝʥʘʣʠʚʥʦʡ ʪʘʥʢʝʨ ʧʨ.1577  

(ʪʠʧʘ çɺʦʣʛʦʥʝʬʪʴè) 
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ʅʘʠʤʝʥʦʚʘʥʠʝ ʇʦʢʘʟʘʪʝʣʠ ʩʫʜʥʘ 

ʇʈʈʈ [1] ʇʄʈʉ [2] ʚ ʧʨʦʮʝʥʪʘʭ  

ʢ ʇʈʈʈ, % 

1.1. ʂʣʘʩʩ ʩʫʜʥʘ ᾨ ʄ-ʉʇ 

3,5  

(ʣʝʜ 40) ɸ 

ʂʄ  Ice1 

R3-RSN Oil 

tanker (>60ÁC) 

ɸUT1 

- 

1.2. ɻʣʘʚʥʳʝ ʨʘʟʤʝʨʝʥʠʷ  LĬBĬHĬT/LĬBĬDĬd, ʤ 128,6Ĭ16,5Ĭ5,5Ĭ3,58 - 

1.3. ɻʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴ, ʪ 5000 - 

1.4. ɺʦʣʥʦʚʦʡ ʠʟʛʠʙʘʶʱʠʡ  

ʤʦʤʝʥʪ, ʄʅȚʤ 

ʧʨʠ ʧʨʦʛʠʙʝ - 159,6 - 112,6 70,6 

ʧʨʠ ʧʝʨʝʛʠʙʝ 178,4 107,5 60,3 

1.5. ʈʘʩʯʝʪʥʳʡ ʠʟʛʠʙʘʶʱʠʡ  

ʤʦʤʝʥʪ, ʄʅȚʤ 

ʧʨʠ ʧʨʦʛʠʙʝ - 203,8 - 156,8 76,9 

ʧʨʠ ʧʝʨʝʛʠʙʝ 250,2 179,3 71,7 

1.6. ʂʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʧʦ  

ʜʦʧʫʩʢʘʝʤʳʤ ʥʘʧʨʷʞʝʥʠʷʤ 

ʧʨʠ ʧʨʦʛʠʙʝ 1,18 1,37 116,1 

ʧʨʠ ʧʝʨʝʛʠʙʝ 0,98 1,22 124,5 

1.7. ɼʣʠʥʘ ʦʪʩʝʢʘ lʪʨ, ʤ 18,7 18,0 96,3 

1.8. ʄʘʩʩʘ ʦʪʩʝʢʘ, ʪ  193,2 204,4  105,8 

ɺʳʚʦʜʳ 

1. ʇʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘ-

ʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʫ ʦʜʠʥʘʢʦʚʳʭ ʧʦ ʨʘʟʤʝʨʘʤ ʠ ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʫʜʦʚ ʚ ʇʈʈʈ [1] ʠ 

ʇʄʈʉ [2] ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʚʦʣʥʦʚʳʭ ʠʟʛʠʙʘʶʱʠʭ ʤʦʤʝʥʪʦʚ, ʨʝʛ-

ʣʘʤʝʥʪʠʨʫʝʤʳʝ ʵʪʠʤʠ ʇʨʘʚʠʣʘʤʠ [1, 2]. ʊʘʢ, ʜʣʷ ʨʘʩʩʤʦʪʨʝʥʥʦʛʦ ʩʫʭʦʛʨʫʟʥʦʛʦ ʩʫʜʥʘ 

ʚʝʣʠʯʠʥʘ ʚʦʣʥʦʚʦʛʦ ʤʦʤʝʥʪʘ ʧʨʠ ʧʨʦʛʠʙʝ, ʚʳʯʠʩʣʝʥʥʘʷ ʧʦ ʇʈʄʉ, ʩʦʩʪʘʚʣʷʝʪ 

108,0 ʄʅĿʤ, ʘ ʧʦ ʇʈʈʈ ï 195,8 ʄʅĿʤ, ʪ.ʝ. ʦʪʣʠʯʘʝʪʩʷ ʚ 1,8 ʨʘʟʘ. ʕʪʦ ʪʨʫʜʥʦʦʙʲʷʩʥʠʤʦ 

ʩ ʧʦʟʠʮʠʡ ʢʦʥʩʪʨʫʢʪʦʨʘ, ʚʳʧʦʣʥʷʶʱʝʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʦ ʵʪʠʤ ʜʦʢʫʤʝʥʪʘʤ. ʂʦʥʝʯʥʦ, 

ʩ ʫʯʝʪʦʤ ʤʦʤʝʥʪʘ ʥʘ ʪʠʭʦʡ ʚʦʜʝ ʨʘʟʥʠʮʘ ʚ ʚʝʣʠʯʠʥʘʭ ʨʘʩʯʝʪʥʦʛʦ ʤʦʤʝʥʪʘ ʩʥʠʞʘʝʪʩʷ. 

2. ɺ ʇʨʘʚʠʣʘʭ [1, 2] ʠʤʝʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʝ ʨʘʟʣʠʯʠʝ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʥʘʧʨʷʞʝʥʠʡ 

ʦʙʱʝʛʦ ʠʟʛʠʙʘ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʩʫʭʦʛʨʫʟʥʳʭ ʩʫʜʦʚ ʙʫʥʢʝʨʥʦʛʦ ʪʠʧʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʥʝ-

ʩʤʦʪʨʷ ʥʘ ʦʪʣʠʯʠʝ ʚ ʚʝʣʠʯʠʥʝ ʨʘʩʯʝʪʥʦʛʦ ʠʟʛʠʙʘʶʱʝʛʦ ʤʦʤʝʥʪʘ, ʢʦʵʬʬʠʮʠʝʥʪʳ ʟʘʧʘʩʘ 

ʧʦ ʜʦʧʫʩʢʘʝʤʳʤ ʥʘʧʨʷʞʝʥʠʷʤ ʩʫʭʦʛʨʫʟʥʳʭ ʩʫʜʦʚ ʦʢʘʟʘʣʠʩʴ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳʤʠ. 

3. ʇʈʄʉ [2] ʙʦʣʝʝ ʞʝʩʪʢʦ ʧʦʜʭʦʜʷʪ ʢ ʥʘʟʥʘʯʝʥʠʶ ʤʠʥʠʤʘʣʴʥʳʭ ʪʦʣʱʠʥ ʠ ʨʘʟʤʝ-

ʨʦʚ ʩʚʷʟʝʡ ʢʦʨʧʫʩʘ, ʧʦʵʪʦʤʫ ʤʘʩʩʘ ʦʪʩʝʢʘ ʩʫʭʦʛʨʫʟʥʦʛʦ ʩʫʜʥʘ, ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʛʦ ʧʦ 

ʇʈʄʉ, ʦʢʘʟʘʣʘʩʴ ʙʦʣʴʰʝ ʥʘ 17,8% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʇʈʈʈ [1]. ɼʣʷ ʪʘʥʢʝʨʘ ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʝʝ ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ ʦʪʩʝʢʘ ʩʦʩʪʘʚʠʣʦ 5,8%.  
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Annotation. The article represents the results of a comparative analysis of the rules require-

ments of the Russian Maritime register of shipping (PMRS) and the Rules of the Russian Riv-

er Register (PRRR) to the hull design and strength of ships - representatives of the mixed riv-

er-sea-going  classes çR3-RSNè and çM-SP 3,5è similar by the main characteristics and op-
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erating conditions on the example of the design of a dry cargo ship and tanker middle part of 

the hull compartment. It is shown that the values of wave bending moments are significantly 

higher (for dry cargo vessels ï 1,8 times) in comparison with the vessels designed for PMRS 

according to PRRR. In the Rules there are significant differences in the determination of the 

total bending stress, but the safety factors for the allowable stresses of bulk carriers are ap-

proximately the same. It is noted that PRMS are more critical to the appointment of the min-

imum thickness and size of the ship hull connection, so the weight of the dry-cargo ship com-

partment designed by PRMS is higher by 17,8% compared to PRRR, for tanker ï 5,8%. ʆʪ-

ʤʝʯʝʥʦ, ʯʪʦ ʇʈʄʉ ʙʦʣʝʝ ʞʝʩʪʢʦ ʧʦʜʭʦʜʷʪ ʢ ʥʘʟʥʘʯʝʥʠʶ ʤʠʥʠʤʘʣʴʥʳʭ ʪʦʣʱʠʥ ʠ ʨʘʟ-

ʤʝʨʦʚ ʩʚʷʟʝʡ ʢʦʨʧʫʩʘ, ʧʦʵʪʦʤʫ ʤʘʩʩʘ ʦʪʩʝʢʘ ʩʫʭʦʛʨʫʟʥʦʛʦ ʩʫʜʥʘ, ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʛʦ ʧʦ 

ʇʈʄʉ, ʦʢʘʟʘʣʘʩʴ ʙʦʣʴʰʝ ʥʘ 17,8% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʇʈʈʈ, ʜʣʷ ʪʘʥʢʝʨʘ ï ʥʘ 5,8%. 
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ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴʶ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʷʚʣʷʣʘʩʴ ʨʘʟʨʘʙʦʪʢʘ ʪʨʝʙʦʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥ-

ʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʫʜʦʚ, ʧʦʜʥʘʜʟʦʨʥʳʭ ʈʦʩʩʠʡʩʢʦʤʫ 

ʈʝʯʥʦʤʫ ʈʝʛʠʩʪʨʫ ʠ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ, ʚ ʦʩʥʦʚʥʦʤ, ʚ ʤʦʨʩʢʠʭ ʨʘʡʦʥʘʭ, ʥʦ ʥʝ ʩʦʚʝʨ-

ʰʘʶʱʠʭ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʨʝʡʩʳ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʠʟʤʝʥʝʥʠʶ ʠ ʜʦʧʦʣʥʝʥʠʶ ʇʨʘʚʠʣ ʈʦʩʩʠʡʩʢʦʛʦ ʈʝʯʥʦʛʦ ʈʝʛʠʩʪʨʘ ʧʦ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩ ʩʫʜʦʚ ʠ ʧʣʘʚʫʯʠʭ ʦʙʲʝʢʪʦʚ ʥʝʬʪʝ-

ʩʦʜʝʨʞʘʱʠʤʠ, ʩʪʦʯʥʳʤʠ ʠ ʙʘʣʣʘʩʪʥʳʤʠ ʚʦʜʘʤʠ, ʤʫʩʦʨʦʤ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʟʘʛʨʷʟ-

ʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ ʩ ʩʫʜʦʚ.  

ʈʘʟʨʘʙʦʪʢʘ ʫʢʘʟʘʥʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʚʳʧʦʣʥʷʣʘʩʴ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝ-

ʩʪʚʘ ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ ʠ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ ʤʝʞʜʫʥʘ-

ʨʦʜʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʪʨʝʙʦʚʘʥʠʷ ʢ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʟʣʠʯ-

ʥʳʭ ʪʠʧʦʚ ʩʫʜʦʚ. ʋʪʦʯʥʝʥ ʪʘʢʞʝ ʩʦʩʪʘʚ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʳ-

ʚʘʪʴ ʚ ʜʦʢʫʤʝʥʪʘʭ, ʚʳʜʘʚʘʝʤʳʭ ʈʦʩʩʠʡʩʢʠʤ ʈʝʯʥʳʤ ʈʝʛʠʩʪʨʦʤ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʤ ʚ 

ʤʦʨʩʢʠʭ ʨʘʡʦʥʘʭ ʩʫʜʘʤ, ʚʢʣʶʯʘʷ ʤʘʣʦʤʝʨʥʳʝ ʩʫʜʘ ʠ ʧʣʘʚʫʯʠʝ ʙʫʨʦʚʳʝ ʫʩʪʘʥʦʚʢʠ.  

ʆʪʤʝʯʝʥʳ ʧʨʦʙʣʝʤʳ, ʚʦʟʥʠʢʰʠʝ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʪʨʝʙʦʚʘʥʠʡ 

ʈʦʩʩʠʡʩʢʦʛʦ ʈʝʯʥʦʛʦ ʈʝʛʠʩʪʨʘ ʢ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʨʘʩʯʝʪʦʚ ʧʦ ʨʘʟʣʠʯʥʳʤ ʤʝʪʦʜʠʢʘʤ ʩʫʪʦʯʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʥʝʬʪʝʩʦʜʝʨʞʘʱʠʭ ʚʦʜ, ʦʙ-

ʨʘʟʫʶʱʠʭʩʷ ʚ ʤʘʰʠʥʥʳʭ ʦʪʜʝʣʝʥʠʷʭ ʩʫʜʦʚ ʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩ-

ʯʝʪʦʚ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʩʪʘʪʴʝ ʩʚʝʜʝʥʠʷ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʧʦ-

ʩʣʝʜʫʶʱʠʭ ʨʝʜʘʢʮʠʡ ʇʨʘʚʠʣ ʈʦʩʩʠʡʩʢʦʛʦ ʈʝʯʥʦʛʦ ʈʝʛʠʩʪʨʘ.  

 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʇʨʘʚʠʣ ʈʦʩʩʠʡʩʢʦʛʦ ʈʝʯʥʦʛʦ ʈʝʛʠʩʪʨʘ (ʜʘʣʝʝ - 

ʈʈʈ) ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʜʦʢʫʤʝʥʪʦʚ, ʚʳʜʘʚʘʝʤʳʭ ʈʈʈ ʥʘ ʩʫʜʘ, 

ʚʳʭʦʜʷʱʠʝ ʥʘ ʤʦʨʩʢʠʝ ʧʫʪʠ, ʚʳʧʦʣʥʷʣʦʩʴ ʚ ʨʘʤʢʘʭ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʈʈʈ. ɸʢʪʫʘʣʴ-

ʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʪʘʢʦʡ ʨʘʙʦʪʳ ʙʳʣʘ ʦʙʫʩʣʦʚʣʝʥʘ ʩʣʝʜʫʶʱʠʤʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤʠ: 

ï ʥʘʣʠʯʠʝʤ ʩʫʜʦʚ, ʧʦʜʥʘʜʟʦʨʥʳʭ ʈʈʈ ʠ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ, ʚ ʦʩʥʦʚʥʦʤ, ʚ ʤʦʨʩʢʠʭ 

ʨʘʡʦʥʘʭ, ʥʦ ʥʝ ʩʦʚʝʨʰʘʶʱʠʭ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʨʝʡʩʳ; 

ï ʦʪʩʫʪʩʪʚʠʝʤ ʚ ʜʝʡʩʪʚʫʶʱʠʭ ʇʨʘʚʠʣʘʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʦʪʜʝʣʴʥʳʤ ʪʠʧʘʤ ʩʫʜʦʚ (ʚ 

ʯʘʩʪʥʦʩʪʠ, ʢ ʧʣʘʚʫʯʠʤ ʙʫʨʦʚʳʤ ʫʩʪʘʥʦʚʢʘʤ ʠ ʤʘʣʦʤʝʨʥʳʤ ʩʫʜʘʤ); 

mailto:SustretovaNV@yandex.ru


ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 59, 2019 ʛ. 

ʈʘʟʜʝʣ II . ʉʫʜʦʩʪʨʦʝʥʠʝ, ʩʫʜʦʨʝʤʦʥʪ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʥʘ 
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ï ʚʥʝʩʝʥʠʝʤ ʚ ʨʝʜʘʢʮʠʶ ʂʦʜʝʢʩʘ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʦʪ 03.07.2016 ʛ. 

ʧʦʥʷʪʠʷ çʧʣʘʚʫʯʠʡ ʦʙʲʝʢʪè ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʚʢʣʶʯʝʥʠʷ ʚ ʇʨʘʚʠʣʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩ ʩʫʜʦʚ (ʇʇɿʉ) ʈʈʈ ʪʨʝʙʦʚʘʥʠʡ ʢ ʪʘʢʠʤ ʦʙʲʝʢʪʘʤ.  

ʈʘʟʨʘʙʦʪʢʘ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʠʟʤʝʥʝʥʠʶ ʪʨʝʙʦʚʘʥʠʡ ʈʈʈ ʚ ʦʙʣʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʫʜʦʚ ʚʳʧʦʣʥʷʣʘʩʴ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝ-

ʩʪʚʘ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʪʨʝʙʦʚʘʥʠʡ. ʇʨʠ ʵʪʦʤ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʥʦʨʤʘ-

ʪʠʚʥʳʝ ʧʨʘʚʦʚʳʝ ʠ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʜʦʢʫʤʝʥʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩ ʩʫʜʦʚ ʥʝʬʪʴʶ, ʩʪʦʯʥʳʤʠ ʠ ʙʘʣʣʘ-

ʩʪʥʳʤʠ ʚʦʜʘʤʠ, ʤʫʩʦʨʦʤ, ʘ ʪʘʢʞʝ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʩʫʜʘʤ, ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʤ ʥʘ ʤʦʨʩʢʠʭ ʧʫʪʷʭ [1].  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʠʟʤʝʥʝʥʠʶ ʠ ʜʦʧʦʣ-

ʥʝʥʠʶ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʈʈʈ, ʩʦʜʝʨʞʘʱʠʝ: 

ï ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩ ʩʫʜʦʚ, ʚʳʭʦ-

ʜʷʱʠʭ ʥʘ ʤʦʨʩʢʠʝ ʧʫʪʠ, ʥʝʬʪʝʩʦʜʝʨʞʘʱʠʤʠ, ʩʪʦʯʥʳʤʠ ʠ ʙʘʣʣʘʩʪʥʳʤʠ ʚʦʜʘʤʠ, ʤʫʩʦ-

ʨʦʤ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ ʩ ʩʫʜʦʚ; 

ï ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʩʦʩʪʘʚʫ (ʦʙʲʝʤʫ) ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʳʚʘʪʴ 

ʚ ʦʬʦʨʤʣʷʝʤʳʭ ʈʈʈ ʜʦʢʫʤʝʥʪʘʭ ʢ ʚʳʭʦʜʷʱʠʤ ʥʘ ʤʦʨʩʢʠʝ ʧʫʪʠ ʩʫʜʘʤ (ʚʢʣʶʯʘʷ ʤʘʣʦ-

ʤʝʨʥʳʝ ʩʫʜʘ ʠ ʧʣʘʚʫʯʠʝ ʙʫʨʦʚʳʝ ʫʩʪʘʥʦʚʢʠ). 

ʀʟʤʝʥʝʥʠʷ ʠ ʜʦʧʦʣʥʝʥʠʷ ʚʥʦʩʠʣʠʩʴ ʚ ʇʨʘʚʠʣʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢ-

ʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩ ʩʫʜʦʚ (ʇʇɿʉ), ʇʨʘʚʠʣʘ ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʷ ʩʫʜʦʚ ʚ ʵʢʩʧʣʫʘʪʘ-

ʮʠʠ (ʇʆʉʕ), ʇʨʘʚʠʣʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʦʩʪʨʦʡʢʦʡ ʩʫʜʦʚ ʠ ʠʟʛʦʪʦʚʣʝʥʠ-

ʝʤ ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʟʜʝʣʠʡ ʜʣʷ ʩʫʜʦʚ (ʇʊʅʇ), ʇʨʘʚʠʣʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʧʦʩʪʨʦʡʢʠ 

ʩʫʜʦʚ (ʇʂʇʉ) ʚ ʨʝʜʘʢʮʠʠ 2015 ʛ., ʚ ʈʫʢʦʚʦʜʩʪʚʦ ʈ.042-2015 çʆʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʝ 

ʧʣʘʚʫʯʠʭ ʙʫʨʦʚʳʭ ʫʩʪʘʥʦʚʦʢè ʠ ʈʫʢʦʚʦʜʩʪʚʦ ʈ.044-2016 çʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʢʣʘʩʩʠʬʠ-

ʢʘʮʠʠ ʠ ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʶ ʤʘʣʦʤʝʨʥʳʭ ʩʫʜʦʚè.  

ɼʘʣʝʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʜʦʧʦʣʥʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ, ʚʥʝʩʝʥʥʳʝ ʚ ʫʢʘʟʘʥʥʳʝ 

ʜʦʢʫʤʝʥʪʳ, ʘ ʪʘʢʞʝ ʧʨʦʙʣʝʤʳ, ʚʦʟʥʠʢʰʠʝ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʪʨʝ-

ʙʦʚʘʥʠʡ ʈʈʈ ʢ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɺ ʧʫʥʢʪ çʆʙʣʘʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷè ʇʇɿʉ ʚʢʣʶʯʝʥʳ ʧʣʘʚʫʯʠʝ ʙʫʨʦʚʳʝ ʫʩʪʘʥʦʚ-

ʢʠ (ʇɹʋ) ʠ ʧʣʘʚʫʯʠʝ ʦʙʲʝʢʪʳ, ʚ ʜʨʫʛʠʭ ʨʘʟʜʝʣʘʭ ʧʣʘʚʫʯʠʝ ʦʙʲʝʢʪʳ ʫʧʦʤʠʥʘʶʪʩʷ 

ʣʠʰʴ ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʢ ʥʠʤ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʦʪʣʠʯʥʳʝ ʦʪ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʩʫʜʘʤ. 

ɺ ʇʇɿʉ ʫʪʦʯʥʝʥʳ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʨʤʠʥʦʚ çʄʫʩʦʨè, çʉʪʦʯʥʳʝ ʚʦʜʳè ʠ çʆʪʭʦʜʳ 

ʙʳʪʦʚʳʝè, ʘ ʪʘʢʞʝ ʚʥʝʩʝʥʳ ʥʦʚʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʪʘʢʠʭ ʢʘʪʝʛʦʨʠʡ ʤʫʩʦʨʘ, ʢʘʢ çʇʣʘʩʪ-

ʤʘʩʩʘè, çʆʩʪʘʪʢʠ ʛʨʫʟʘè, çɿʦʣʘ ʠʟ ʠʥʩʠʥʝʨʘʪʦʨʦʚè, çʂʫʣʠʥʘʨʥʳʡ ʞʠʨè ʠ çʆʨʫʜʠʷ 

ʣʦʚʘè ʜʣʷ ʫʯʝʪʘ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʢʦʧʣʝʥʠʷ ʥʘ ʩʫʜʘʭ, ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʚ ʤʦʨʩʢʠʭ 

ʨʘʡʦʥʘʭ. ʌʦʨʤʫʣʠʨʦʚʢʠ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʦʧʨʝʜʝʣʝʥʠʡ ʥʝ ʧʨʦʪʠʚʦʨʝʯʘʪ ʧʦʣʦʞʝʥʠʷʤ 

ʢʦʥʚʝʥʮʠʠ ʄɸʈʇʆʃ 73/78. ʊʘʢʞʝ ʙʳʣʠ ʜʦʙʘʚʣʝʥʳ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʨʤʠʥʦʚ: çʇʫʨʠʬʠ-

ʢʘʮʠʷè, çʐʣʘʤ ʩʪʦʯʥʳʭ ʚʦʜè, çʋʩʪʘʥʦʚʢʘ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜè, çʃʝʪʫʯʠʝ ʦʨ-

ʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ (ʃʆʉ)è, çʉʠʩʪʝʤʘ ʩʙʦʨʘ ʠ ʚʳʜʘʯʠ ʧʘʨʦʚ ʛʨʫʟʘè.   

ɺʢʣʶʯʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʥʘʣʠʯʠʶ ʪʘʥʢʦʚ ʜʣʷ ʩʙʦʨʘ ʥʝʬʪʷʥʳʭ ʦʩ-

ʪʘʪʢʦʚ ʥʘ ʩʫʜʘʭ, ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʷʭ ʠ ʦʩʥʘʱʝʥʥʳʭ ʬʠʣʴʪ-

ʨʫʶʱʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠ/ʠʣʠ ʫʩʪʘʥʦʚʢʘʤʠ ʜʣʷ ʧʫʨʠʬʠʢʘʮʠʠ ʪʦʧʣʠʚʘ, ʠ ʪʨʝʙʦʚʘʥʠʷ ʦ 

ʩʙʦʨʝ ʫʪʝʯʝʢ ʥʝʬʪʠ. 

ʇʦʩʢʦʣʴʢʫ ʥʘ ʧʣʘʚʫʯʠʭ ʦʙʲʝʢʪʘʭ ʦʪʩʫʪʩʪʚʫʶʪ ʛʣʘʚʥʳʝ ʜʚʠʛʘʪʝʣʠ, ʧʨʠ ʨʘʩʯʝʪʝ 

ʚʤʝʩʪʠʤʦʩʪʠ ʩʙʦʨʥʳʭ ʮʠʩʪʝʨʥ ʥʝʬʪʝʩʦʜʝʨʞʘʱʠʭ ʚʦʜ ʜʣʷ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ ʧʨʝʜʣʘʛʘʝʪ-

ʩʷ ʧʨʠʥʠʤʘʪʴ ʤʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʝʡ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʥʳʭ ʘʛʨʝʛʘʪʦʚ, ʝʩʣʠ ʪʘʢʠʝ ʘʛʨʝ-

ʛʘʪʳ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʧʣʘʚʫʯʝʤ ʦʙʲʝʢʪʝ.  

ʈʘʩʯʝʪʥʳʝ ʫʜʝʣʴʥʳʝ ʚʝʣʠʯʠʥʳ ʩʫʪʦʯʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʥʝʬʪʝʩʦʜʝʨʞʘʱʠʭ ʚʦʜ ʥʘ 

ʩʫʜʘʭ ʚʥʫʪʨʝʥʥʝʛʦ ʧʣʘʚʘʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʱʥʦʩʪʠ ʛʣʘʚʥʳʭ ʜʚʠʛʘʪʝʣʝʡ, ʧʨʠʚʝ-

ʜʝʥʥʳʝ ʚ ʇʇɿʉ, ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʥʘʯʝʥʠʷʤ, ʫʢʘʟʘʥʥʳʤ ʚ ʧʠʩʴʤʝ ʄʠʥʪʨʘʥʩʘ ʈʌ 

 ̄ʅʉ-23-667 ʦʪ 30.03.2001 ʛ. ɼʣʷ ʤʦʨʩʢʠʭ ʩʫʜʦʚ ʟʥʘʯʝʥʠʷ ʩʫʪʦʯʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ 

ʥʝʬʪʝʩʦʜʝʨʞʘʱʠʭ ʚʦʜ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʜʦʠʟʤʝʱʝʥʠʷ ʩʫʜʥʘ ʧʨʠʚʦʜʷʪʩʷ ʚ ʆʉʊ 



ɺʘʩʴʢʠʥ ʉ.ɺ., ʈʝʭʘʣʦʚʘ ʅ.ɸ., ʉʫʩʪʨʝʪʦʚʘ ʅ.ɺ.  

ʇʨʝʜʣʦʞʝʥʠʷ ʧʦ ʚʥʝʩʝʥʠʶ ʠʟʤʝʥʝʥʠʡ ʠ ʜʦʧʦʣʥʝʥʠʡ ʚ ʪʨʝʙʦʚʘʥʠʷ ʨʦʩʩʠʡʩʢʦʛʦ ʨʝʯʥʦʛʦ » 

 44 

5.5064ï83 çʉʫʜʘ ʤʦʨʩʢʠʝ. ʇʨʝʜʦʪʚʨʘʱʝʥʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʤʦʨʷ ʥʝʬʪʴʶ. ʊʝʭʥʠʯʝʩʢʠʝ 

ʪʨʝʙʦʚʘʥʠʷè. ʋʚʷʟʘʪʴ ʤʝʞʜʫ ʩʦʙʦʡ ʫʢʘʟʘʥʥʳʝ ʥʦʨʤʘʪʠʚʳ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞ-

ʥʳʤ ʚʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʬʦʨʤʘʣʴʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʚʦʜʦʠʟʤʝʱʝʥʠʝʤ ʩʫʜʥʘ ʠ ʤʦʱʥʦʩʪʴʶ 

ʝʛʦ ʛʣʘʚʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʩ ʫʯʝʪʦʤ ʚʩʝʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘʟʥʘʯʝʥʠʡ ʠ ʪʠʧʦʚ ʩʫʜʦʚ. ɺ ʪʦ 

ʞʝ ʚʨʝʤʷ, ʩʦʪʨʫʜʥʠʢʘʤʠ ʉʝʚʘʩʪʦʧʦʣʴʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ 73 ʩʫʜʘʭ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʩʫʪʦʯʥʦʛʦ ʦʙʲʝʤʘ ʦʙʨʘ-

ʟʫʶʱʠʭʩʷ ʥʝʬʪʝʩʦʜʝʨʞʘʱʠʭ ʚʦʜ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ ʜʣʷ ʦʧʨʝ-

ʜʝʣʝʥʠʷ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʩʫʪʦʯʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʣʴʷʣʴʥʳʭ ʚʦʜ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʦʜʦʠʟʤʝʱʝʥʠʷ ʩʫʜʥʘ ʠʣʠ ʤʦʱʥʦʩʪʠ ʛʣʘʚʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ, ʪʠʧʘ ʩʫʜʥʘ ʠ 

ʝʛʦ ʚʦʟʨʘʩʪʘ [2].  

ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʧʦʩʪʘʚʠʤʦʩʪʠ ʟʥʘʯʝʥʠʡ ʩʫʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʙʨʘʟʫʶʱʠʭʩʷ 

ʥʘ ʩʫʜʘʭ ʣʴʷʣʴʥʳʭ ʚʦʜ ʥʘʤʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʨʘʩʯʝʪʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ, ʩʦ-

ʜʝʨʞʘʱʠʭʩʷ ʚ ʇʇɿʉ ʈʈʈ ʠ ʤʝʪʦʜʠʢʝ [2]. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʨʠʩ. 1 ʚ ʚʠʜʝ ʛʨʘʬʠʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩ. 1, ʦʙʲʝʤʳ ʦʙʨʘʟʫʶʱʠʭʩʷ ʥʘ ʩʫʜʥʝ ʥʝʬʪʝʩʦʜʝʨʞʘʱʠʭ ʚʦʜ, ʦʧʨʝ-

ʜʝʣʝʥʥʳʝ ʧʦ ʄʝʪʦʜʠʢʝ ʇʇɿʉ ʠ ʤʝʪʦʜʠʢʝ [2], ʠʤʝʶʪ ʙʣʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʪʦʣʴʢʦ ʜʣʷ ʩʫ-

ʜʦʚ ʩ ʤʦʱʥʦʩʪʴʶ ʛʣʘʚʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʜʦ 200 ʢɺʪ. ʉ ʨʦʩʪʦʤ ʤʦʱʥʦʩʪʠ ʥʦʨʤʳ, ʧʦʣʫ-

ʯʘʝʤʳʝ ʧʦ ʤʝʪʦʜʠʢʝ ʇʇɿʉ, ʥʘʯʠʥʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʳʰʘʪʴ ʟʥʘʯʝʥʠʷ, ʨʘʩʩʯʠʪʘʥ-

ʥʳʝ ʧʦ ʤʝʪʦʜʠʢʝ [2]. ʈʘʟʥʠʮʘ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʫʤʘ ʜʣʷ ʩʫʜʦʚ ʩ ʤʦʱʥʦʩʪʴʶ ʜʚʠʛʘʪʝ-

ʣʝʡ 1000 ʢɺʪ ʠ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 50%. 

ʈʠʩ. 1. ɻʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʝʡ ʩʫʪʦʯʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʥʝʬʪʝʩʦʜʝʨʞʘʱʠʭ 

ʚʦʜ ʥʘ ʩʫʜʘʭ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʧʦ ʨʘʟʣʠʯʥʳʤ ʤʝʪʦʜʠʢʘʤ 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʤʝʪʦʜʠʢʘ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʩʝʚʘʩʪʦʧʦʣʴʩʢʠʤʠ ʫʯʝʥʳʤʠ, ʧʦʟʚʦ-

ʣʷʝʪ ʙʦʣʝʝ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ ʤʘʰʠʥʥʳʭ ʦʪʜʝʣʝʥʠʷʭ ʩʫ-

ʜʦʚ ʥʝʬʪʝʩʦʜʝʨʞʘʱʠʭ ʚʦʜ. ʆʥʘ ʫʯʠʪʳʚʘʝʪ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʬʘʢʪʦʨʦʚ: ʪʠʧ ʩʫʜʥʘ ʠ 
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ʄʦʱʥʦʩʪʴ ʛʣʘʚʥʳʭ ʜʚʠʛʘʪʝʣʝʡ, ʢɺʪ 
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ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 59, 2019 ʛ. 
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ʝʛʦ ʚʦʟʨʘʩʪ ʩ ʙʦʣʝʝ ʰʠʨʦʢʦʡ ʛʨʘʜʘʮʠʝʡ ʧʦ ʩʨʦʢʘʤ ʩʣʫʞʙʳ. ʂʨʦʤʝ ʪʦʛʦ, ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʩʫʜʘʭ, ʨʝʘʣʴʥʦ ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʭʩʷ ʚ ʤʦʨʩʢʠʭ ʨʘʡʦʥʘʭ.  

ʉʦʜʝʨʞʘʱʠʝʩʷ ʚ ʇʇɿʉ ʈʈʈ ʥʦʨʤʘʪʠʚʳ ʥʘʢʦʧʣʝʥʠʷ ʥʝʬʪʝʩʦʜʝʨʞʘʱʠʭ ʚʦʜ ʧʨʝʜ-

ʩʪʘʚʣʷʶʪʩʷ ʟʘʚʳʰʝʥʥʳʤʠ, ʧʦʩʢʦʣʴʢʫ ʥʘ ʤʦʤʝʥʪ ʠʭ ʩʦʟʜʘʥʠʷ ʙʦʣʴʰʠʥʩʪʚʦ ʨʝʯʥʳʭ 

ʩʫʜʦʚ ʠʤʝʣʦ ʚʦʟʨʘʩʪ ʦʪ 10 ʜʦ 40 ʣʝʪ, ʫʩʪʘʨʝʚʰʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʠ ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʟʥʦʩ 

ʜʝʡʜʚʫʜʥʳʭ ʫʧʣʦʪʥʝʥʠʡ, ʩʘʣʴʥʠʢʦʚ ʥʘʩʦʩʦʚ, ʘʨʤʘʪʫʨʳ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʩʫʜʦʚʳʭ ʩʠʩ-

ʪʝʤ, ʜʨʫʛʠʭ ʫʟʣʦʚ ʠ ʤʝʭʘʥʠʟʤʦʚ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʨʦʩʪʫ ʫʪʝʯʝʢ ʚʦʜʳ ʠ ʥʝʬʪʝʧʨʦ-

ʜʫʢʪʦʚ ʚ ʤʘʰʠʥʥʦʤ ʦʪʜʝʣʝʥʠʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʫʯʠʪʳʚʘʷ ʤʝʜʣʝʥʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʬʣʦʪʘ 

ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʷʭ ʠ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ ʚ ʥʝʤ ʩʫʜʦʚ ʩ ʙʦʣʴʰʠʤ ʩʨʦʢʦʤ 

ʩʣʫʞʙʳ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʥʦʨʤʘʪʠʚʳ ʧʨʦʜʦʣʞʘʶʪ ʦʩʪʘʚʘʪʴʩʷ ʘʢʪʫʘʣʴʥʳʤʠ, ʘ ʜʣʷ ʠʭ 

ʧʝʨʝʩʤʦʪʨʘ ʥʝʦʙʭʦʜʠʤʳ ʦʪʜʝʣʴʥʳʝ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ɺ ʜʝʡʩʪʚʫʶʱʠʭ ʇʨʘʚʠʣʘʭ ʇʇɿʉ ʈʈʈ ʫʢʘʟʘʥʦ, ʯʪʦ ʥʘʨʷʜʫ ʩ ʧʨʝʜʣʘʛʘʝʤʳʤʠ ʟʥʘʯʝ-

ʥʠʷʤʠ ʩʫʪʦʯʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʥʝʬʪʝʩʦʜʝʨʞʘʱʠʭ ʚʦʜ ʜʦʧʫʩʢʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʜʨʫʛʠʭ 

ʤʝʪʦʜʦʚ, ʫʯʠʪʳʚʘʶʱʠʭ ʩʧʝʮʠʬʠʢʫ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʅʘ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʮʝ-

ʣʝʩʦʦʙʨʘʟʥʦ ʚ ʇʇɿʉ ʈʈʈ ʚ ʢʘʯʝʩʪʚʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʫʜʥʘ, ʦʧʨʝʜʝʣʷʶʱʝʡ ʩʫʪʦʯʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʟʫʶʱʠʭʩʷ ʥʘ ʥʝʤ ʥʝʬʪʝʩʦʜʝʨʞʘʱʠʭ ʚʦʜ, ʧʨʠʥʠʤʘʪʴ ʩʫʤʤʘʨʥʫʶ 

ʤʦʱʥʦʩʪʴ ʚʩʝʭ ʜʚʠʛʘʪʝʣʝʡ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʩʫʜʥʝ, ʘ ʥʝ ʪʦʣʴʢʦ ʛʣʘʚʥʳʭ.  

ʉ ʮʝʣʴʶ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʜʦʙʘʚʣʝʥʦ ʪʨʝʙʦʚʘʥʠʝ ʢ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʤʫ ʧʨʝʢʨʘʱʝʥʠʶ ʩʙʨʦʩʘ ʩ ʩʫʜʦʚ ʥʝʬʪʝʩʦʜʝʨʞʘʱʠʭ ʚʦʜ ʧʨʠ ʚʳʭʦʜʝ ʠʟ 

ʩʪʨʦʷ ʩʠʛʥʘʣʠʟʘʪʦʨʘ ʠʣʠ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʨʝʢʨʘʱʝʥʠʷ ʩʙʨʦʩʘ, ʩʦ-

ʜʝʨʞʘʱʝʝʩʷ ʚ ʨʝʟʦʣʶʮʠʠ ʀʄʆ ʄɽʈʉ.107(49) çʇʝʨʝʩʤʦʪʨʝʥʥʳʝ ʨʫʢʦʚʦʜʩʪʚʦ ʠ ʪʝʭ-

ʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʦʙʦʨʫʜʦʚʘʥʠʶ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʠʟ ʣʴʷʣ ʤʘ-

ʰʠʥʥʳʭ ʧʦʤʝʱʝʥʠʡ ʩʫʜʦʚè [3]. 

ɺ ʩʘʥʠʪʘʨʥʳʭ ʧʨʘʚʠʣʘʭ ʜʣʷ ʩʫʜʦʚ, ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʚ ʤʦʨʩʢʠʭ ʨʘʡʦʥʘʭ, ʧʨʠʚʦ-

ʜʷʪʩʷ ʠʥʳʝ ʥʦʨʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ, ʯʝʤ ʫʢʘʟʘʥʦ ʚ ʇʇɿʉ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʇʨʠʣʦʞʝʥʠʝ 1 ʢ ʇʇɿʉ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦʧʦʣʥʠʪʴ ʜʘʥʥʳʤʠ ʦʙ ʫʜʝʣʴʥʳʭ ʟʥʘʯʝʥʠʷʭ 

ʥʘʢʦʧʣʝʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ ʥʘ ʩʫʜʘʭ, ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʚ ʤʦʨʩʢʠʭ ʨʘʡʦʥʘʭ ʚ ʩʦʦʪʚʝʪʩʪ-

ʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʦʨʤʘʪʠʚʘʤʠ, ʘ ʪʘʢʞʝ ʫʢʘʟʘʪʴ ʧʦʨʷʜʦʢ ʦʧʨʝ-

ʜʝʣʝʥʠʷ ʥʦʨʤ ʥʘʢʦʧʣʝʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ ʥʘ ʩʫʜʘʭ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ.  

ʋʩʣʦʚʠʷ ʠ ʥʦʨʤʘʪʠʚʳ ʩʙʨʦʩʘ ʩʪʦʯʥʳʭ ʚʦʜ (ʨʘʡʦʥʳ ʩʙʨʦʩʘ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʢʦʥ-

ʮʝʥʪʨʘʮʠʠ ʧʨʠʤʝʩʝʡ) ʥʘ ʤʦʨʩʢʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʷʭ ʨʘʟʣʠʯʥʳ. ʇʦʵʪʦʤʫ ʚ 

ʇʇɿʉ ʙʳʣʠ ʚʥʝʩʝʥʳ ʜʦʧʦʣʥʝʥʠʷ, ʫʯʠʪʳʚʘʶʱʠʝ ʫʩʣʦʚʠʷ ʠ ʥʦʨʤʘʪʠʚʳ ʩʙʨʦʩʘ ʥʝʬʪʝ-

ʩʦʜʝʨʞʘʱʠʭ, ʩʪʦʯʥʳʭ ʚʦʜ ʠ ʤʫʩʦʨʘ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʫʜʦʚ ʢʘʢ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜ-

ʥʳʭ, ʪʘʢ ʠ ʥʘ ʤʦʨʩʢʠʭ ʧʫʪʷʭ.  

ɺ ʇʨʠʣʦʞʝʥʠʝ 2 ʢ ʇʇɿʉ ʚʚʝʜʝʥʳ ʜʦʧʦʣʥʝʥʠʷ, ʢʘʩʘʶʱʠʝʩʷ ʜʦʧʫʩʪʠʤʳʭ ʫʩʣʦʚʠʡ 

ʩʙʨʦʩʘ ʩʪʦʯʥʳʭ ʚʦʜ ʩ ʩʫʜʦʚ, ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʚ ʤʦʨʩʢʠʭ ʨʘʡʦʥʘʭ ʠ ʥʝ ʷʚʣʷʶʱʠʭʩʷ 

ʧʘʩʩʘʞʠʨʩʢʠʤʠ ʩʫʜʘʤʠ ʠ ʇɹʋ, ʠ ʨʘʩʯʝʪʦʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʙʨʦʩʘ ʩʪʦʯʥʳʭ ʚʦʜ, ʢʘʢ ʵʪʦ 

ʫʢʘʟʘʥʦ ʚ ʨʝʟʦʣʶʮʠʠ ʄɽʈʉ.157(55) [4]. ʕʪʠ ʫʩʣʦʚʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʦʧʫʩʢʘʶʪ ʩʙʨʦʩ ʩ 

ʩʫʜʦʚ ʠʟʤʝʣʴʯʝʥʥʳʭ ʠ ʦʙʝʟʟʘʨʘʞʝʥʥʳʭ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʩʪʦʯʥʳʭ 

ʚʦʜ ʚ ʤʦʨʩʢʠʭ ʨʘʡʦʥʘʭ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʨʘʟʜʝʣ 5 ʇʇɿʉ ʚʢʣʶʯʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʢ ʫʩʪʘ-

ʥʦʚʢʘʤ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʄʂ ʄɸʈʇʆʃ 73/78 [5] ʠ ʩʘʥʠ-

ʪʘʨʥʳʤ ʧʨʘʚʠʣʘʤ ʜʣʷ ʩʫʜʦʚ, ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʚ ʤʦʨʩʢʠʭ ʨʘʡʦʥʘʭ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʫʢʘ-

ʟʘʥʥʦʝ ʇʨʠʣʦʞʝʥʠʝ ʜʦʙʘʚʣʝʥʳ ʫʪʦʯʥʝʥʥʳʝ ʥʦʨʤʘʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ ʩʪʝʧʝʥʠ ʦʯʠʩʪʢʠ 

ʩʪʦʯʥʳʭ ʚʦʜ ʥʘ ʧʘʩʩʘʞʠʨʩʢʠʭ ʩʫʜʘʭ ʠ ʇɹʋ, ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʚ ʤʦʨʩʢʠʭ ʨʘʡʦʥʘʭ.  

ɺ ʇʇɿʉ ʦʪʩʫʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʮʠʩʪʝʨʥʘʤ ʜʣʷ ʩʙʦʨʘ ʰʣʘʤʘ, ʦʙʨʘʟʫʶʱʝʛʦʩʷ 

ʧʨʠ ʦʯʠʩʪʢʝ ʩʪʦʯʥʳʭ ʚʦʜ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ çʊʝʭʥʠʯʝʩʢʠʤ ʨʝʛʣʘʤʝʥʪʦʤ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʦʙʲʝʢʪʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘè [6] ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʥʘʣʠʯʠʝ ʩʧʝʮʠʘʣʴ-

ʥʳʭ ʮʠʩʪʝʨʥ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ. ʋʢʘʟʘʥʥʦʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʫʩʪʨʘʥʝʥʦ 

ʧʫʪʝʤ ʚʚʝʜʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʫʜʦʚ ʮʠʩʪʝʨʥʘʤʠ ʜʣʷ 

ʩʙʦʨʘ ʰʣʘʤʘ ʦʪ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʵʪʠʭ 

ʮʝʣʝʡ ʩʙʦʨʥʳʭ ʮʠʩʪʝʨʥ ʩʪʦʯʥʳʭ ʚʦʜ. ʂʨʦʤʝ ʪʦʛʦ, ʫʪʦʯʥʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʦʥʩʪʨʫʢ-

ʮʠʠ ʩʣʠʚʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ ʠ ʥʘʩʦʩʘʤ ʩʠʩʪʝʤʳ ʩʜʘʯʠ ʩʪʦʯʥʳʭ ʚʦʜ. 

ʕʢʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʣʘʚʫʯʠʭ ʦʙʲʝʢʪʦʚ ʧʨʝʜʣʦʞʝʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʘʢʦ-



ɺʘʩʴʢʠʥ ʉ.ɺ., ʈʝʭʘʣʦʚʘ ʅ.ɸ., ʉʫʩʪʨʝʪʦʚʘ ʅ.ɺ.  
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ʧʣʝʥʠʝʤ ʦʙʨʘʟʫʶʱʠʭʩʷ ʥʘ ʥʠʭ ʥʝʬʪʝʩʦʜʝʨʞʘʱʠʭ ʠ ʩʪʦʯʥʳʭ ʚʦʜ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʠʭ 

ʩʜʘʯʝʡ ʚ ʧʨʠʝʤʥʳʝ ʫʩʪʨʦʡʩʪʚʘ. ʋʜʝʣʴʥʳʝ ʥʦʨʤʳ ʥʘʢʦʧʣʝʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ ʜʣʷ ʧʘʩʩʘ-

ʞʠʨʩʢʠʭ ʠ ʥʝʩʘʤʦʭʦʜʥʳʭ ʩʫʜʦʚ ʩ ʣʶʜʴʤʠ ʥʘ ʙʦʨʪʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʧʣʘʚʫʯʠʝ ʦʙʲ-

ʝʢʪʳ [7].  

ʊʨʝʙʦʚʘʥʠʷ ʢ ʦʙʦʨʫʜʦʚʘʥʠʶ ʩʫʜʦʚ ʫʩʪʨʦʡʩʪʚʘʤʠ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʤʫ-

ʩʦʨʘ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʚ ʥʦʚʦʡ ʨʝʜʘʢʮʠʠ, ʫʯʠʪʳʚʘʶʱʝʡ ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʜʝʣʴʥʳʭ ʝʤʢʦ-

ʩʪʝʡ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʩʫʭʦʛʦ ʙʳʪʦʚʦʛʦ ʤʫʩʦʨʘ, ʧʠʱʝʚʳʭ ʦʪʭʦʜʦʚ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʦʪʭʦʜʦʚ. ɺʤʝʩʪʠʤʦʩʪʴ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʩʙʦʨʘ ʤʫʩʦʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪʜʝʣʴʥʦ ʧʦ ʢʘʞʜʦʤʫ 

ʝʛʦ ʚʠʜʫ.  

ʈʝʰʝʥʠʝ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʫʜʦʚ ʠʥʩʠʥʝʨʘʪʦʨʘʤʠ ʚʦʟʣʘʛʘʝʪʩʷ ʥʘ 

ʩʫʜʦʚʣʘʜʝʣʴʮʘ. ʋʩʪʘʥʦʚʢʘ ʠʥʩʠʥʝʨʘʪʦʨʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʦʚ ʘʚʪʦʥʦʤʥʦʩʪʠ ʧʣʘ-

ʚʘʥʠʷ ʧʦ ʤʫʩʦʨʫ ʧʦ ʩʫʱʝʩʪʚʫʶʱʠʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʦʨʤʘʤ ʥʘʢʦʧʣʝʥʠʷ ʤʫʩʦʨʘ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʝ ʧʦʪʨʝʙʫʝʪʩʷ. ʇʦʵʪʦʤʫ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʝ ʦʙ 

ʦʙʦʨʫʜʦʚʘʥʠʠ ʩʫʜʦʚ ʠʥʩʠʥʝʨʘʪʦʨʘʤʠ, ʦʨʠʝʥʪʠʨʫʷʩʴ ʥʘ ʢʦʥʢʨʝʪʥʳʝ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘ-

ʪʘʮʠʠ ʩʫʜʥʘ. ɺ ʇʇɿʉ ʚʚʝʜʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʢ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʫ ʠʥʩʠʥʝʨʘʪʦʨʘ 

ʧʨʠ ʩʞʠʛʘʥʠʠ ʚ ʥʝʤ ʥʝʬʪʷʥʳʭ ʦʩʪʘʪʢʦʚ. ʊʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʝ ʚ 

ʧʦʤʝʱʝʥʠʠ ʠʥʩʠʥʝʨʘʪʦʨʦʚ ʚʥʝʩʝʥʳ ʚ ʯʘʩʪʴ III ʇʂʇʉ çʇʨʦʪʠʚʦʧʦʞʘʨʥʘʷ ʟʘʱʠʪʘè. 

ɺ ʨʘʟʜʝʣ 5 ʇʇɿʉ çɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʫʜʘʤ ʢʣʘʩʩʦʚ çʄ-ʉʇè, çʄ-ʇʈè 

ʠ çʆ-ʇʈè ʚʢʣʶʯʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʙʦʨʫʜʦʚʘʥʠʶ ʩʫʜʦʚ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʟʘʛʨʷʟ-

ʥʝʥʠʷ ʥʝʬʪʝʩʦʜʝʨʞʘʱʠʤʠ ʚʦʜʘʤʠ ʧʨʠ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʧʨʝʜʝʣʘʭ ʧʦʣʷʨʥʳʭ ʚʦʜ, ʦʧ-

ʨʝʜʝʣʝʥʥʳʭ ʄʝʞʜʫʥʘʨʦʜʥʳʤ ʇʦʣʷʨʥʳʤ ʢʦʜʝʢʩʦʤ [8]. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʦʩʥʘʱʝʥʠʷ ʩʫʜʦʚ ʪʘʥʢʘʤʠ ʜʣʷ ʩʙʦʨʘ ʥʝʬʪʷʥʳʭ ʦʩʪʘʪʢʦʚ ʫʢʘʟʳʚʘ-

ʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʨʠ ʦʩʥʘʱʝʥʠʠ ʩʫʜʥʘ ʬʠʣʴʪʨʫʶʱʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʥʦ ʠ/ʠʣʠ ʦʙʦʨʫ-

ʜʦʚʘʥʠʝʤ ʜʣʷ ʧʫʨʠʬʠʢʘʮʠʠ ʪʦʧʣʠʚʘ. ɼʣʷ ʫʜʘʣʝʥʠʷ ʩʦʜʝʨʞʠʤʦʛʦ ʰʣʘʤʦʚʳʭ ʪʘʥʢʦʚ ʚ 

ʧʨʠʝʤʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʦʪʜʝʣʴʥʳʡ ʪʨʫʙʦʧʨʦʚʦʜ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ 

ʩʣʠʚʥʳʤ ʩʦʝʜʠʥʝʥʠʝʤ, ʧʨʠ ʵʪʦʤ ʜʦʣʞʥʘ ʙʳʪʴ ʠʩʢʣʶʯʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ 

ʰʣʘʤʘ ʚ ʣʴʷʣʘ, ʪʘʥʢʠ ʠ ʪʨʫʙʦʧʨʦʚʦʜʳ ʥʝʬʪʝʩʦʜʝʨʞʘʱʠʭ ʚʦʜ.  

ʆʙʣʘʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʣʘʚʳ 5.11 çʊʨʝʙʦʚʘʥʠʷ ʢ ʦʙʦʨʫʜʦʚʘʥʠʶ ʠ ʫʩʪʨʦʡʩʪʚʘʤ 

ʩʫʜʦʚ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʟʘʛʨʷʟʥʝʥʠʷ ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠè ʨʘʩʰʠʨʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʄʂ ʄɸʈʇʆʃ 73/78 [5] ʜʣʷ ʩʫʜʦʚ ʚʘʣʦʚʦʡ ʚʤʝʩʪʠʤʦʩʪʴʶ 400 ʠ ʙʦʣʝʝ 

ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʣʶʜʝʡ ʥʘ ʙʦʨʪʫ ʙʦʣʝʝ 15 ʯʝʣ. ʊʨʝʙʦʚʘʥʠʷ ʢ ʨʘʩʧʦʣʦʞʝʥʠʶ ʥʘ ʩʫʜʘʭ 

ʩʙʦʨʥʳʭ ʮʠʩʪʝʨʥ ʩʪʦʯʥʳʭ ʚʦʜ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʫʢʘʟʘʥʠʷʤ, ʩʦʜʝʨʞʘʱʠʤʩʷ ʚ ʉʘʥʠʪʘʨ-

ʥʳʭ ʧʨʘʚʠʣʘʭ ʜʣʷ ʤʦʨʩʢʠʭ ʩʫʜʦʚ ʉʅ 2641-82. 

ʋʪʦʯʥʝʥʳ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʫʩʪʘʥʦʚʦʢ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʠ ʠʟʤʝʣʴʯʝʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʦʤ 9 ʇʨʠʣʦʞʝʥʠʷ IV ʢ ʄɸʈʇʆʃ 73/78 [5] ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʠʟ-

ʤʝʣʴʯʝʥʠʷ ʠ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ ʜʦʣʞʥʳ ʠʤʝʪʴ ʦʜʦʙʨʝʥʠʝ ɸʜʤʠʥʠʩʪʨʘʮʠʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʨʝʙʦʚʘʥʠʷ ʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʪʘʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʦʜʝʨʞʘʪʩʷ 

ʣʠʰʴ ʚ ʩʘʥʠʪʘʨʥʳʭ ʧʨʘʚʠʣʘʭ ʜʣʷ ʤʦʨʩʢʠʭ ʩʫʜʦʚ, ʛʜʝ ʫʢʘʟʘʥʦ, ʯʪʦ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ 

ʩʪʦʯʥʳʭ ʚʦʜ ʧʝʨʝʜ ʩʙʨʦʩʦʤ ʠʭ ʟʘ ʧʨʝʜʝʣʘʤʠ ʪʨʝʭʤʠʣʴʥʦʡ ʟʦʥʳ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʟʥʘʯʝʥʠʝ ʢʦʣʠ-ʠʥʜʝʢʩʘ ʥʝ ʙʦʣʝʝ 2500. ʂʦʥʢʨʝʪʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʪʝʧʝʥʠ ʠʟʤʝʣʴʯʝʥʠʷ 

ʚʟʚʝʰʝʥʥʳʭ ʯʘʩʪʠʮ ʚ ʵʪʠʭ ʩʘʥʠʪʘʨʥʳʭ ʧʨʘʚʠʣʘʭ ʥʝ ʩʦʜʝʨʞʠʪʩʷ, ʦʪʤʝʯʘʝʪʩʷ ʣʠʰʴ, ʯʪʦ 

çʩʪʝʧʝʥʴ ʠʟʤʝʣʴʯʝʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʪʘʢʦʡ, ʯʪʦʙʳ ʠʩʢʣʶʯʘʣʦʩʴ ʧʦʷʚʣʝʥʠʝ ʚ ʚʦʜʝ ʚʠ-

ʜʠʤʳʭ ʧʣʘʚʘʶʱʠʭ ʯʘʩʪʠʮè. ʉʫʱʝʩʪʚʦʚʘʚʰʝʝ ʨʘʥʝʝ ʚ ʇʨʘʚʠʣʘʭ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʟʘ-

ʛʨʷʟʥʝʥʠʷ ʩ ʩʫʜʦʚ ʈʦʩʩʠʡʩʢʦʛʦ ʄʦʨʩʢʦʛʦ ʈʝʛʠʩʪʨʘ (1992 ʛ.) ʪʨʝʙʦʚʘʥʠʝ ʨʘʟʤʝʨʫ ʠʟ-

ʤʝʣʴʯʝʥʥʳʭ ʯʘʩʪʠʮ ʥʝ ʙʦʣʝʝ 25 ʤʤ ʚ ʜʝʡʩʪʚʫʶʱʠʭ ʥʳʥʝ ʇʨʘʚʠʣʘʭ ʈʉ ʦʪʩʫʪʩʪʚʫʝʪ [9]. 

ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʪʝʧʝʥʠ ʠʟʤʝʣʴʯʝʥʠʷ ʙʳʣ ʧʨʦʚʝʜʝʥ ʦʙʟʦʨ ʠ ʘʥʘʣʠʟ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ ʚʳʧʫʩʢʘʝʤʳʭ ʨʘʟʣʠʯʥʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʚʦʜʳ ʠ 

ʩʠʩʪʝʤ ʜʣʷ ʠʟʤʝʣʴʯʝʥʠʷ ʠ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʘʥʥʳʝ ʧʦ ʩʪʝʧʝ-

ʥʠ ʠʟʤʝʣʴʯʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠʚʦʜʷʪʩʷ ʢʨʘʡʥʝ ʨʝʜʢʦ. ɺ ʯʘʩʪʥʦ-

ʩʪʠ, ʚ ʫʩʪʘʥʦʚʢʘʭ, ʧʨʦʠʟʚʦʜʠʤʳʭ ʢʦʤʧʘʥʠʷʤʠ HAMANN  AG (ʫʩʪʘʥʦʚʢʠ ʪʠʧʘ HL-

CONT) ʠ TECHNI S.A. (ʫʩʪʘʥʦʚʢʠ ʪʠʧʘ BIOCON), ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʥʘʩʦʩʘʤʠ-ʠʟʤʝʣʴʯʠ-

ʪʝʣʷʤʠ, ʨʘʟʤʝʨ ʠʟʤʝʣʴʯʝʥʥʳʭ ʚʟʚʝʰʝʥʥʳʭ ʯʘʩʪʠʮ ʩʦʩʪʘʚʣʷʝʪ 0,5é1,0 ʤʤ. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʠʟʤʝʣʴʯʝʥʥʳʭ ʯʘʩʪʠʮ ʧʨʝʜʣʦʞʝʥʦ ʫʩʪʘʥʦʚʠʪʴ ʨʘʚʥʳʤ 1 ʤʤ.  



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 59, 2019 ʛ. 
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ʈʘʟʜʝʣ 5 ʇʇɿʉ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʦʧʦʣʥʠʪʴ ʛʣʘʚʦʡ 5.12, ʚ ʢʦʪʦʨʫʶ ʚʥʦʩʷʪʩʷ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʦʣʠʯʝʩʪʚʫ ʝʤʢʦʩʪʝʡ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʤʫʩʦʨʘ ʜʣʷ ʚʳʭʦʜʷʱʠʭ ʚ 

ʤʦʨʝ ʩʫʜʦʚ. ɺ ʩʚʷʟʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʫʯʝʪʘ ʥʘʢʦʧʣʝʥʠʷ ʥʘ ʩʫʜʘʭ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʦʪʭʦʜʦʚ, ʇʨʠʣʦʞʝʥʠʝ 1 ʢ ʇʇɿʉ ʜʦʧʦʣʥʝʥʦ ʥʦʨʤʘʤʠ ʥʘʢʦʧʣʝʥʠʷ ʧʣʘʩʪʤʘʩʩ ʠ ʨʘʩʯʝʪ-

ʥʦʡ ʬʦʨʤʫʣʦʡ ʢʦʣʠʯʝʩʪʚʘ ʟʦʣʳ, ʦʙʨʘʟʫʶʱʝʡʩʷ ʧʨʠ ʩʞʠʛʘʥʠʠ ʤʫʩʦʨʘ ʚ ʠʥʩʠʥʝʨʘʪʦ-

ʨʘʭ, ʫʜʝʣʴʥʳʡ ʥʘʩʳʧʥʦʡ ʦʙʲʝʤ ʟʦʣʳ (ʤ
3
/ʢʛ) ʚ ʢʦʪʦʨʦʡ ʧʨʠʥʷʪ ʧʦ ʜʘʥʥʳʤ ʩʞʠʛʘʥʠʷ 

ʪʚʝʨʜʳʭ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʥʘ ʙʝʨʝʛʦʚʳʭ ʤʫʩʦʨʦʩʞʠʛʘʪʝʣʴʥʳʭ ʫʩʪʘʥʦʚʢʘʭ. ʇʨʠʣʦʞʝ-

ʥʠʝ 2 ʢ ʇʇɿʉ ʧʨʝʜʣʦʞʝʥʦ ʜʦʧʦʣʥʠʪʴ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʩʙʨʦʩʫ ʤʫʩʦʨʘ ʩ ʩʫʜʦʚ, ʵʢʩʧʣʫʘ-

ʪʠʨʫʝʤʳʭ ʚ ʤʦʨʩʢʠʭ ʨʘʡʦʥʘʭ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʧʨʘʚʢʘʤʠ ʢ ʇʨʠʣʦʞʝʥʠʶ V 

ʄɸʈʇʆʃ 73/78, ʚʩʪʫʧʠʚʰʠʤ ʚ ʩʠʣʫ 1 ʷʥʚʘʨʷ 2013 ʛʦʜʘ [5].  

ʆʜʥʘʢʦ ʩ 1 ʤʘʨʪʘ 2018 ʛʦʜʘ ʚʩʪʫʧʠʣʠ ʚ ʩʠʣʫ ʥʦʚʳʝ ʧʦʧʨʘʚʢʠ ʢ ʇʨʠʣʦʞʝʥʠʶ V 

ʄɸʈʇʆʃ 73/78 (ʨʝʟʦʣʶʮʠʷ ʄɽʈʉ.277(70)) [10], ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤʠ ʢʘʪʝʛʦ-

ʨʠʷ ʤʫʩʦʨʘ çʆʩʪʘʪʢʠ ʛʨʫʟʘè ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʚʨʝʜʥʳʝ (HME) ʠ ʥʝʚʨʝʜʥʳʝ (non-

HME) ʜʣʷ ʤʦʨʩʢʦʡ ʩʨʝʜʳ, ʜʦʙʘʚʣʝʥʳ ʦʧʨʝʜʝʣʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʦʪʭʦʜʦʚ. ʇʨʠʚʝʜʝʥʳ 

ʢʨʠʪʝʨʠʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʪʚʝʨʜʳʭ ʥʘʚʘʣʦʯʥʳʭ ʛʨʫʟʦʚ, ʘ ʧʨʘʚʠʣʘ ʩʙʨʦʩʘ ʜʣʷ ʦʩʪʘʪʢʦʚ 

ʛʨʫʟʘ, ʥʝ ʧʨʠʥʦʩʷʱʠʭ ʚʨʝʜ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʩʦʜʝʨʞʘʪ ʤʝʥʝʝ ʩʪʨʦʛʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ 

ʩʙʨʦʩʫ, ʯʝʤ ʧʨʘʚʠʣʘ ʜʣʷ ʚʨʝʜʥʳʭ ʦʩʪʘʪʢʦʚ ʛʨʫʟʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚʥʝʩʝʥʳ ʠʟʤʝʥʝʥʠʷ ʚ 

ʬʦʨʤʫ ɾʫʨʥʘʣʘ ʦʧʝʨʘʮʠʡ ʩ ʤʫʩʦʨʦʤ, ʢʦʪʦʨʳʡ ʪʝʧʝʨʴ ʜʝʣʠʪʩʷ ʥʘ ʜʚʝ ʯʘʩʪʠ: ʦʜʥʘ ʧʨʠ-

ʤʝʥʷʝʪʩʷ ʢʦ ʚʩʝʤ ʩʫʜʘʤ, ʘ ʜʨʫʛʘʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʩʫʜʦʚ, ʧʝʨʝʚʦʟʷʱʠʭ ʪʚʝʨʜʳʝ ʥʘ-

ʚʘʣʦʯʥʳʝ ʛʨʫʟʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʣʠʯʝʩʪʚʦ ʢʘʪʝʛʦʨʠʡ ʤʫʩʦʨʘ ʨʘʩʰʠʨʠʣʦʩʴ, ʠ, ʚʦʟ-

ʤʦʞʥʦ, ʧʦʪʨʝʙʫʝʪʩʷ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʵʪʦʛʦ ʨʘʟʜʝʣʘ ʇʇɿʉ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʚʳʤʠ ʪʨʝ-

ʙʦʚʘʥʠʷʤʠ.  

ɼʦʧʫʩʢʘʝʤʳʝ ʟʥʘʯʝʥʠʷ ʚʳʙʨʦʩʦʚ ʦʢʩʠʜʦʚ ʘʟʦʪʘ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʦʩʪʘʚʠʪʴ ʙʝʟ ʠʟ-

ʤʝʥʝʥʠʷ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʧʨʘʚʢʘʤ ʢ ʇʨʠʣʦʞʝʥʠʶ VI ʄɸʈʇʆʃ 73/78, ʚʩʪʫʧʠʚ-

ʰʠʤ ʚ ʩʠʣʫ 1 ʷʥʚʘʨʷ 2013 ʛʦʜʘ [11]. ʆʜʥʘʢʦ, ʥʘ 71-ʡ ʩʝʩʩʠʠ ʂʦʤʠʪʝʪʘ ʧʦ ʟʘʱʠʪʝ ʤʦʨ-

ʩʢʦʡ ʩʨʝʜʳ ʀʄʆ (2017 ʛ.) ʧʨʠʥʷʪʳ ʧʦʧʨʘʚʢʠ ʢ ʇʨʠʣʦʞʝʥʠʶ VI ʢ ʂʦʥʚʝʥʮʠʠ 

ʄɸʈʇʆʃ 73/78 ʚ ʯʘʩʪʠ ʧʨʠʜʘʥʠʷ ʨʘʡʦʥʘʤ ɹʘʣʪʠʡʩʢʦʛʦ ʠ ʉʝʚʝʨʥʦʛʦ ʤʦʨʝʡ ʩʪʘʪʫʩʘ 

çʨʘʡʦʥʦʚ ʢʦʥʪʨʦʣʷ ʚʳʙʨʦʩʦʚ ʦʢʠʩʣʦʚ ʘʟʦʪʘ ʩ ʩʫʜʦʚè (NECA). ʊʨʝʙʦʚʘʥʠʷ ʢ ʚʳʙʨʦʩʘʤ 

ʦʢʩʠʜʦʚ ʘʟʦʪʘ ʚ ʵʪʠʭ ʨʘʡʦʥʘʭ ʙʦʣʝʝ ʩʪʨʦʛʠʝ (Tier III ), ʯʝʤ ʫʢʘʟʘʥʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ 

ʇʇɿʉ. ʇʦʧʨʘʚʢʠ ʚʩʪʫʧʷʪ ʚ ʩʠʣʫ ʠ ʙʫʜʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʢ ʥʦʚʳʤ ʩʫʜʘʤ ʩ 1 ʷʥʚʘʨʷ 2021 

ʛʦʜʘ, ʯʪʦ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴ ʜʦʨʘʙʦʪʢʠ ʇʇɿʉ ʚ ʵʪʦʡ ʯʘʩʪʠ.  

ɺ ʇʂʇʉ ʈʈʈ ʧʨʝʜʣʦʞʝʥʦ ʚʥʝʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʠʩʪʝʤʝ ʩʙʦʨʘ ʠ 

ʚʳʜʘʯʠ ʧʘʨʦʚ ʛʨʫʟʘ, ʢʘʩʘʶʱʠʝʩʷ ʥʘʣʠʯʠʷ ʚ ʛʨʫʟʦʚʳʭ ʪʘʥʢʘʭ ʥʘ ʥʝʬʪʝʥʘʣʠʚʥʳʭ ʩʫʜʘʭ 

ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʟʘ ʧʝʨʝʣʠʚʦʤ, ʥʝʟʘʚʠʩʠʤʦʡ ʦʪ ʫʩʪʨʦʡʩʪʚ ʟʘʤʝʨʘ ʫʨʦʚʥʷ ʛʨʫʟʘ ʟʘ-

ʢʨʳʪʳʤ ʩʧʦʩʦʙʦʤ ʠ ʜʨ. ʇʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʫʜʥʘ ʩʠʩ-

ʪʝʤʦʡ ʩʙʦʨʘ ʠ ʚʳʜʘʯʠ ʧʘʨʦʚ ʛʨʫʟʘ ʚʦʟʣʦʞʝʥʘ ʥʘ ʩʫʜʦʚʣʘʜʝʣʴʮʘ.  

ɺ ʥʦʤʝʥʢʣʘʪʫʨʫ ʦʙʲʝʢʪʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ (ʇʊʅʇ) ʚʥʝʩʝʥʳ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʝ ʦʙʲʝʢʪ rʥʘʙʣʶʜʝʥʠʷ ï ʩʠʩʪʝʤʘ ʩʙʦʨʘ ʠ ʚʳʜʘʯʠ ʧʘʨʦʚ ʛʨʫʟʘ ʥʝʬʪʝʥʘʣʠʚʥʳʭ 

ʩʫʜʦʚ ʠ ʰʣʘʤʦʚʳʝ ʮʠʩʪʝʨʥʳ.  

ʉʦʩʪʘʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʘ ʩʫʜʥʘ, ʫʢʘʟʘʥʥʳʡ ʚ ʪʠʧʦʚʦʤ ʧʝʨʝʯʥʝ ʪʝʭʥʠʯʝʩʢʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʷʝʤʦʡ ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʝ ʈʝʯʥʦʤʫ ʈʝʛʠʩʪʨʫ (ʇʊʅʇ), ʧʨʝʜʣʦ-

ʞʝʥʦ ʜʦʧʦʣʥʠʪʴ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʩʭʝʤʦʡ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʠ ʚʳʜʘʯʠ ʧʘʨʦʚ ʛʨʫʟʘ, ʨʘʙʦ-

ʯʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ ʩʫʜʥʘ, ʧʦʜʣʝʞʘʱʫʶ ʩʦʛʣʘʩʦʚʘʥʠʶ ʩ ʬʠʣʠʘʣʦʤ ï ʤʦʥʪʘʞʥʳʤʠ 

ʯʝʨʪʝʞʘʤʠ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʠ ʚʳʜʘʯʠ ʧʘʨʦʚ ʛʨʫʟʘ. 

ʉʠʩʪʝʤʘ ʩʙʦʨʘ ʠ ʚʳʜʘʯʠ ʧʘʨʦʚ ʛʨʫʟʘ ʚʥʝʩʝʥʘ ʚ ʩʦʩʪʘʚ ʩʠʩʪʝʤ, ʪʨʝʙʫʶʱʠʭ ʦʩʚʠʜʝ-

ʪʝʣʴʩʪʚʦʚʘʥʠʷ. ɺ ʨʘʟʜʝʣ 14 çʆʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʫʩʪʨʦʡʩʪʚ ʩʫʜʦʚ ʧʦ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʟʘʛʨʷʟʥʝʥʠʷ ʩ ʩʫʜʦʚè (ʇʆʉʕ) ʚʥʝʩʝʥʦ ʪʨʝʙʦʚʘʥʠʝ ʧʨʦʚʝʨʢʠ ʧʦ-

ʛʨʝʰʥʦʩʪʠ ʠ ʢʘʣʠʙʨʦʚʢʠ ʩʠʛʥʘʣʠʟʘʪʦʨʘ, ʚʭʦʜʷʱʝʛʦ ʚ ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝ-

ʥʠʶ ʟʘʛʨʷʟʥʝʥʠʷ ʥʝʬʪʴʶ, ʧʨʠ ʦʯʝʨʝʜʥʦʤ ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʠ. ʇʨʠ ʝʞʝʛʦʜʥʦʤ ʦʩʚʠ-

ʜʝʪʝʣʴʩʪʚʦʚʘʥʠʠ ʬʠʣʴʪʨʫʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʪʦʯʥʳʭ 

ʚʦʜ ʘʥʘʣʠʟ ʧʨʦʙ ʜʦʣʞʝʥ ʙʳʪʴ ʚʳʧʦʣʥʝʥ ʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʠʤʝʶʱʝʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ 

ʘʢʢʨʝʜʠʪʘʮʠʶ.  



ɺʘʩʴʢʠʥ ʉ.ɺ., ʈʝʭʘʣʦʚʘ ʅ.ɸ., ʉʫʩʪʨʝʪʦʚʘ ʅ.ɺ.  
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ɺʥʝʩʝʥʳ ʠʟʤʝʥʝʥʠʷ ʚ ʧʝʨʝʯʝʥʴ ʜʦʢʫʤʝʥʪʦʚ, ʚʳʜʘʚʘʝʤʳʭ ʥʘ ʩʫʜʘ ʢʣʘʩʩʦʚ çʄ-ʉʇè, 

çʄ-ʇʈè ʠ çʆ-ʇʈè. ʌʦʨʤʳ ʈʈ-1.1, ʈʈ-1.3ʘ, ʈʈ-1.17 çʉʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʛʦʪʦʚʥʦʩʪʠ ʩʫʜ-

ʥʘ ʢ ʧʣʘʚʘʥʠʶè ʜʣʷ ʨʘʟʥʳʭ ʨʘʡʦʥʦʚ ʧʣʘʚʘʥʠʷ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʩʚʝʜʝʥʠʷ ʦʙ ʦʩʥʦʚʥʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʩʫʜʥʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʨʘʟʜʝʣ çʆʙʦʨʫʜʦʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦ-

ʧʘʩʥʦʩʪʠè, ʚ ʢʦʪʦʨʦʤ ʠʟʤʝʥʝʥʦ ʥʘʟʚʘʥʠʝ çʉʚʠʜʝʪʝʣʴʩʪʚʘ ʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʟʘʛʨʷʟʥʝ-

ʥʠʷ ʥʝʬʪʴʶ, ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠ ʠ ʤʫʩʦʨʦʤè ʥʘ çʉʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʟʘ-

ʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩ ʩʫʜʥʘè ʬʦʨʤʳ ʈʈ-1.8, ʈʈ-1.9, ʈʈ-1.8.1. ʋʢʘʟʘʥʥʳʝ 

ʬʦʨʤʳ ʜʦʢʫʤʝʥʪʦʚ ʜʦʧʦʣʥʝʥʳ ʥʝʜʦʩʪʘʶʱʠʤʠ ʩʚʝʜʝʥʠʷʤʠ ʦʙ ʦʙʦʨʫʜʦʚʘʥʠʠ ʧʦ ʧʨʝ-

ʜʦʪʚʨʘʱʝʥʠʶ ʟʘʛʨʷʟʥʝʥʠʷ ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠ, ʟʘʛʨʷʟʥʷʶʱʠʤ ʘʪʤʦʩʬʝʨʫ ʚʝʱʝʩʪʚʘʤ.   

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʚʝʥʮʠʷ ʦ ʢʦʥʪʨʦʣʝ ʩʫʜʦʚʳʭ ʙʘʣʣʘʩʪʥʳʭ ʚʦʜ ʠ ʦʩʘʜʢʦʚ ʠ 

ʫʧʨʘʚʣʝʥʠʠ ʠʤʠ 2004 ʛʦʜʘ (ʄʂ BWM-2004 ʠʣʠ ʂʦʥʚʝʥʮʠʷ) ʚʩʪʫʧʠʣʘ ʚ ʩʠʣʫ 8 ʩʝʥʪʷʙ-

ʨʷ 2017 ʛʦʜʘ. 

ʉʫʜʘ, ʩʦʚʝʨʰʘʶʱʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʨʝʡʩʳ, ʜʦʣʞʥʳ ʫʧʨʘʚʣʷʪʴ ʙʘʣʣʘʩʪʥʳʤʠ ʚʦ-

ʜʘʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʜʣʷ ʥʠʭ ʩʪʘʥʜʘʨʪʘʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʲʝʤʘ 

ʙʘʣʣʘʩʪʥʳʭ ʚʦʜ: ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʦʪʢʨʳʪʦʤ ʤʦʨʝ ʠʣʠ ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ (ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʙʘʣʣʘʩʪʥʳʤʠ ʚʦʜʘʤʠ, ʉʋɹɺ), ʢʦʪʦʨʦʝ ʫʩʪʘʥʘʚʣʠ-

ʚʘʝʪʩʷ ʥʘ ʩʫʜʥʦ. ɼʦʣʞʥʘ ʙʳʪʴ ʧʨʦʚʝʜʝʥʘ ʧʦʜʛʦʪʦʚʢʘ ʯʣʝʥʦʚ ʵʢʠʧʘʞʘ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ 

ʫʧʨʘʚʣʝʥʠʠ ʙʘʣʣʘʩʪʥʳʤʠ ʚʦʜʘʤʠ ʠ ʥʘʟʥʘʯʝʥʦ ʣʠʮʦ ʢʦʤʘʥʜʥʦʛʦ ʩʦʩʪʘʚʘ, ʦʪʚʝʪʩʪʚʝʥ-

ʥʦʝ ʟʘ ʦʙʝʩʧʝʯʝʥʠʝ ʇʣʘʥʘ ʫʧʨʘʚʣʝʥʠʷ ʙʘʣʣʘʩʪʥʳʤʠ ʚʦʜʘʤʠ. 

ʍʦʪʷ ʢʦʥʚʝʥʮʠʷ ʧʨʠʤʝʥʠʤʘ ʢ ʩʫʜʘʤ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʨʘʟʤʝʨʘ, ʦʩʚʠʜʝʪʝʣʴʩʪ-

ʚʦʚʘʥʠʝ ʩ ʚʳʜʘʯʝʡ ʉʚʠʜʝʪʝʣʴʩʪʚ ʩʦʛʣʘʩʥʦ ʄʂ BWM-2004 ʪʨʝʙʫʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʩʫʜʦʚ 

ʚʘʣʦʚʦʡ ʚʤʝʩʪʠʪʝʣʴʥʦʩʪʴʶ 400 ʠ ʙʦʣʝʝ. ʅʘ ʚʩʝ ʩʪʨʦʷʱʠʝʩʷ ʤʦʨʩʢʠʝ ʩʫʜʘ, ʟʘ ʠʩʢʣʶʯʝ-

ʥʠʝʤ ʩʝʨʠʠ ʘʪʦʤʥʳʭ ʣʝʜʦʢʦʣʦʚ, ʢʦʪʦʨʳʝ ʧʣʘʥʠʨʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʥʘ ʉʝʚʝʨ-

ʥʦʤ ʤʦʨʩʢʦʤ ʧʫʪʠ, ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʙʘʣʣʘʩʪʘ. ʀʥʩʧʝʢʮʠʠ ʧʦʨʪʦ-

ʚʦʛʦ ʢʦʥʪʨʦʣʷ ʢʨʫʧʥʝʡʰʠʭ ʨʦʩʩʠʡʩʢʠʭ ʧʦʨʪʦʚ (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʅʦʚʦʨʦʩʩʠʡʩʢ ʠ 

ʜʨ.) ʛʦʪʦʚʳ ʢ ʧʨʦʚʝʨʢʘʤ ʩʫʜʦʚ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʄʂ BWM-2004. ʇʨʠ ʠʥʩʧʝʢʮʠʠ ʥʘ 

ʩʫʜʥʝ ʧʨʦʚʝʨʷʶʪʩʷ: ʇʣʘʥ ʫʧʨʘʚʣʝʥʠʷ ʙʘʣʣʘʩʪʥʳʤʠ ʚʦʜʘʤʠ (BWMP), ɾʫʨʥʘʣ ʦʧʝʨʘ-

ʮʠʡ ʩ ʙʘʣʣʘʩʪʦʤ (BWRB), ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʧʦ ʫʧʨʘʚ-

ʣʝʥʠʶ ʙʘʣʣʘʩʪʥʳʤʠ ʚʦʜʘʤʠ (IBWMC). 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʢʘʬʝʜʨʝ ʛʠʜʨʦʜʠʥʘʤʠʢʠ, ʪʝʦʨʠʠ ʢʦ-

ʨʘʙʣʷ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʫʜʦʚ ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè, ʙʳʣʦ ʚʳʷʩʥʝʥʦ, ʯʪʦ 

ʜʣʷ ʩʫʜʦʚ ʩʤʝʰʘʥʥʦʛʦ (ʨʝʢʘ-ʤʦʨʝ) ʧʣʘʚʘʥʠʷ, ʧʦʩʪʨʦʝʥʥʳʭ ʧʦ ʇʨʘʚʠʣʘʤ ʈʈʈ, ʚ ʩʠʣʫ 

ʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʦʛʨʘʥʠʯʝʥʥʦ-

ʩʪʠ ʨʘʡʦʥʘ ʧʣʘʚʘʥʠʷ, ʝʜʠʥʩʪʚʝʥʥʦ ʚʦʟʤʦʞʥʳʤ ʠ ʙʝʟʦʧʘʩʥʳʤ ʨʝʰʝʥʠʝʤ ʧʨʦʙʣʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʙʘʣʣʘʩʪʥʳʤʠ ʚʦʜʘʤʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʦʙʝʟʚʨʝʞʠʚʘʥʠʝ ʙʘʣʣʘ-

ʩʪʘ ʥʘ ʙʦʨʪʫ ʩʫʜʥʘ. 

ʈʦʩʩʠʡʩʢʠʤ ʤʦʨʩʢʠʤ ʨʝʛʠʩʪʨʦʤ ʩʫʜʦʭʦʜʩʪʚʘ ʨʘʟʨʘʙʦʪʘʥʦ ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʧʨʠʤʝ-

ʥʝʥʠʶ ʪʨʝʙʦʚʘʥʠʡ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʚʝʥʮʠʠ ʦ ʢʦʥʪʨʦʣʝ ʩʫʜʦʚʳʭ ʙʘʣʣʘʩʪʥʳʭ ʚʦʜ ʠ 

ʦʩʘʜʢʦʚ ʠ ʫʧʨʘʚʣʝʥʠʶ ʠʤʠ 2004 ʛʦʜʘ (ʅɼ ˉ2-030101-030) [12]. ɺ ʧʨʘʚʠʣʘʭ ʈʈʈ ʢʘ-

ʢʠʝ-ʣʠʙʦ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʙʘʣʣʘʩʪ-

ʥʳʤʠ ʚʦʜʘʤʠ ʦʪʩʫʪʩʪʚʫʶʪ. ɺ ʥʠʭ ʩʦʜʝʨʞʘʪʩʷ ʣʠʰʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʙʘʣʣʘʩʪʥʳʤ ʚʦʜʘʤ 

ʥʝʬʪʝʥʘʣʠʚʥʳʭ ʩʫʜʦʚ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʩʢʣʶʯʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʠʭ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ; 

ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʙʘʣʣʘʩʪʥʳʭ ʚʦʜ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʦʧʘʩʥʦʩʪʴ ʠʭ ʜʣʷ ʦʢ-

ʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, ʚ ʇʇɿʉ ʈʈʈ ʧʨʝʜʣʦʞʝʥʦ 

ʚʥʝʩʪʠ ʨʷʜ ʜʦʧʦʣʥʝʥʠʡ. 

ɺ ʛʣʘʚʫ çʊʝʨʤʠʥʳ ʠ ʦʧʨʝʜʝʣʝʥʠʷè ʚʚʝʩʪʠ ʥʦʚʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʜʣʷ ʧʨʠʥʷʪʠʷ ʝʜʠ-

ʥʦʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʂʦʥʚʝʥʮʠʠ. 

ʈʘʟʜʝʣ 5 çɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʫʜʘʤ ʢʣʘʩʩʦʚ çʄ-ʉʇè, çʄ-ʇʈè ʠ çʆ-

ʇʈè ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʚʝʩʪʠ ʥʦʚʫʶ ʛʣʘʚʫ 5.13 çʊʨʝʙʦʚʘʥʠʷ ʢ ʩʫʜʦʚʳʤ ʩʠʩʪʝʤʘʤ ʫʧʨʘʚ-

ʣʝʥʠʷ ʙʘʣʣʘʩʪʥʳʤʠ ʚʦʜʘʤʠè, ʚ ʢʦʪʦʨʫʶ ʚʚʦʜʠʪʩʷ ʧʦʥʷʪʠʝ çʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʙʘʣ-

ʣʘʩʪʥʳʤʠ ʚʦʜʘʤʠ (ʉʋɹɺ)è. ʊʨʝʙʦʚʘʥʠʷ ʢ ʧʦʜʦʙʥʳʤ ʩʠʩʪʝʤʘʤ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʥʘʣʠ-

ʯʠʝ ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʦʙʩʣʫʞʠʚʘʥʠʁ , ʩʭʝʤʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʠʩʪʝʤʳ ʥʘ 

ʩʫʜʥʝ, ʜʘʥʥʳʭ ʦ ʥʘʜʝʞʥʦʩʪʠ, ʧʦʣʦʞʝʥʠʷ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʩʧʦʩʦʙʘʭ ʢʦʥʪʨʦʣʷ ʠ ʜʨ. 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 59, 2019 ʛ. 
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ʅʘʩʪʦʷʱʠʡ ʨʘʟʜʝʣ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʩʫʜʘ ʩʤʝʰʘʥʥʦʛʦ (ʨʝʢʘ-ʤʦʨʝ) ʧʣʘʚʘʥʠʷ 

ʢʣʘʩʩʦʚ çʄ-ʉʇè, çʄ-ʇʈè ʠ çʆ-ʇʈè ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ,  ʩʘʤʦʭʦʜʥʦʝ ʩʫʜʥʦ ʠʣʠ 

ʥʝʪ. ɽʩʣʠ ʥʘ ʙʦʨʪ ʩʫʜʥʘ ʩʤʝʰʘʥʥʦʛʦ ʧʣʘʚʘʥʠʷ ʧʨʠʥʠʤʘʝʪʩʷ ʙʘʣʣʘʩʪʥʘʷ ʚʦʜʘ, ʪʦ ʦʥʦ 

ʜʦʣʞʥʦ ʙʳʪʴ ʦʩʥʘʱʝʥʦ ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ ʙʘʣʣʘʩʪʥʳʤʠ ʚʦʜʘʤʠ (ʉʋɹɺ). 

ɺʦʟʤʦʞʥʦʩʪʴ ʩʙʨʦʩʘ ʟʘʛʨʷʟʥʝʥʥʳʭ ʙʘʣʣʘʩʪʥʳʭ ʚʦʜ ʩ ʩʫʜʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʠʩʢʣʶ-

ʯʝʥʘ, ʝʩʣʠ ʢʘʯʝʩʪʚʦ ʚʦʜ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʘʜʘʥʥʳʤ ʩʪʘʥʜʘʨʪʘʤ.  

ʅʦʨʤʘʪʠʚʳ ʢʘʯʝʩʪʚʘ ʙʘʣʣʘʩʪʥʳʭ ʚʦʜ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʇʨʘʚʠʣʘʭ ʦʪʩʫʪʩʪʚʫʶʪ, 

ʧʦʵʪʦʤʫ ʚ ʇʇɿʉ ʧʨʝʜʣʦʞʝʥʦ ʚʚʝʩʪʠ ʚ ʇʨʠʣʦʞʝʥʠʝ 2 ʪʘʙʣʠʮʫ çʅʦʨʤʘʪʠʚʥʳʝ ʟʥʘʯʝ-

ʥʠʷ ʩʪʝʧʝʥʠ ʦʯʠʩʪʢʠ ʙʘʣʣʘʩʪʥʳʭ ʚʦʜ ʥʘ ʩʫʜʘʭ ʩʤʝʰʘʥʥʦʛʦ ʧʣʘʚʘʥʠʷè. ʇʨʝʜʣʘʛʘʝʤʳʝ 

ʥʦʨʤʘʪʠʚʳ ʜʫʙʣʠʨʫʶʪ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʘʥʜʘʨʪʘ ʢʘʯʝʩʪʚʘ ʙʘʣʣʘʩʪʥʳʭ ʚʦʜ ʂʦʥ-

ʚʝʥʮʠʠ ʜʣʷ ʧʨʠʥʷʪʠʷ ʝʜʠʥʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ. 

ʇʨʘʚʠʣʘ ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʷ ʩʫʜʦʚ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ (ʇʆʉʕ) ʈʈʈ ʩʦ-

ʜʝʨʞʘʪ ʨʘʟʜʝʣ 14 çʆʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʫʩʪʨʦʡʩʪʚ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝ-

ʥʠʶ ʟʘʛʨʷʟʥʝʥʠʷ ʩ ʩʫʜʦʚè, ʚ ʢʦʪʦʨʦʤ ʦʪʩʫʪʩʪʚʫʶʪ ʩʚʝʜʝʥʠʷ ʦʙ ʦʙʦʨʫʜʦʚʘʥʠʠ ʠ ʫʩʪ-

ʨʦʡʩʪʚʘʭ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʟʘʛʨʷʟʥʝʥʠʷ ʙʘʣʣʘʩʪʥʳʤʠ ʚʦʜʘʤʠ. ʇʨʠʚʝʜʝʥʥʦʝ ʦʙʦʨʫ-

ʜʦʚʘʥʠʝ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦʙʲʝʢʪ ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʷ ʥʘʨʷʜʫ ʩ ʧʨʦ-

ʯʠʤʠ, ʫʢʘʟʘʥʥʳʤʠ ʚ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʝʜʣʘʛʘʝʤʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʨʘʟʜʝʣ 11 ʇʊʅʇ ʈʈʈ ʜʦʧʦʣʥʝʥ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʥʘʙʣʶʜʝʥʠʶ ʟʘ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʙʘʣʣʘʩʪʥʳʤʠ ʚʦʜʘʤʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʩʦʪʨʫʜʥʠʢʘʤʠ ʢʘʬʝʜʨʳ ʙʳʣ ʚʳʧʦʣʥʝʥ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʨʘʙʦʪ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʪʨʝʙʦʚʘʥʠʡ ʈʈʈ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝ-

ʥʠʶ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩ ʩʫʜʦʚ, ʢʦʪʦʨʳʝ, ʢʘʢ ʤʳ ʥʘʜʝʝʤʩʷ, ʥʘʡʜʫʪ ʦʪ-

ʨʘʞʝʥʠʝ ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʨʝʜʘʢʮʠʷʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʇʨʘʚʠʣ.  
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Annotation. The purpose of the work was to develop requirements aimed at improve the envi-

ronmental safety of ships supervised by  Russian River Register and operated mainly in ma-

rine areas, but not making international voyages. 

The article presents the results of the proposals development to amend and supplement the 

Rules of the Russian River Register for the prevention of environmental pollution from ships 

and floating objects with oily, waste and ballast water, garbage and prevention of atmos-

pheric pollution from ships. 

The development of these proposals was carried out on the basis of the analysis of a large 

number of regulatory legal and normative-technical national and international documents 

containing requirements for the environmental safety of different vessels types. 

The composition of the information to be specified in the documents issued by the Russian 

River Register to vessels operating in marine areas, including small vessels and floating 

drilling rigs, has also been clarified. 

The problems encountered in the development and improvement of the requirements of the 

Russian River Register for environmental safety are noted in the article. 

The article represents the results of calculations by different methods of daily accumulation 

of oil-containing waters formed in the engine rooms of ships and the  comparative analysis of 

the results of calculations. 
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The information presented in the article can be used in the preparation of subsequent edi-

tions to the Rules of the Russian River Register. 
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ʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʶʪ ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʨʦʜʣʝʥʠʝ ʩʨʦʢʦʚ ʥʘʚʠʛʘʮʠʠ ʥʘ 

ʟʘʤʝʨʟʘʶʱʠʭ ʫʯʘʩʪʢʘʭ ʚʦʜʥʳʭ ʧʫʪʝʡ.  

ʋʥʠʚʝʨʩʘʣʴʥʳʤ ʩʨʝʜʩʪʚʦʤ ʧʨʦʚʝʜʝʥʠʷ ʣʝʜʦʢʦʣʴʥʳʭ ʨʘʙʦʪ ʷʚʣʷʶʪʩʷ ʣʝʜʦʢʦʣʳ. 

ʆʜʥʘʢʦ ʪʨʘʜʠʮʠʦʥʥʳʝ ʩʫʜʘ-ʣʝʜʦʢʦʣʳ ʠʤʝʶʪ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ: ʠʭ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦ-

ʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʝʚʳʩʦʢ; ʩʪʨʦʠʪʝʣʴʥʘʷ ʩʪʦʠʤʦʩʪʴ, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ ʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ ʥʘ ʨʘʟʨʫʰʝʥʠʝ ʣʴʜʘ ʚʝʣʠʢʠ. ʇʨʠʤʝʥʝʥʠʝ ʣʝʜʦʢʦʣʴʥʳʭ ʧʣʘʪ-

ʬʦʨʤ ʥʘ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʝ (ʃʇɺʇ) ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʠʪʴ ʚʦʟʤʦʞʥʦ-

ʩʪʠ ʣʝʜʦʢʦʣʴʥʳʭ ʩʨʝʜʩʪʚ ʠ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʧʦ ʫʚʝʣʠʯʝʥʠʶ ʦʙʲʝʤʦʚ ʧʝʨʝʚʦʟʦʢ ʥʘʨʦʜ-

ʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʛʨʫʟʦʚ ʚ ʩʝʚʝʨʥʳʝ ʨʘʡʦʥʳ.  

ɺ ʅʠʞʝʛʦʨʦʜʩʢʦʤ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʪʝʭʥʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ (ʅɻʊʋ) ʩʧʨʦʝʢʪʠ-

ʨʦʚʘʥʘ ʣʝʜʦʢʦʣʴʥʘʷ ʧʣʘʪʬʦʨʤʘ ʥʘ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʝ (ʃʇɺʇ) ʜʣʷ ʢʨʫʛʣʦʛʦʜʠʯʥʦʡ 

ʨʘʙʦʪʳ ʚ ʆʙʩʢʦ-ʊʘʟʦʚʩʢʦʡ ʛʫʙʝ. ʃʇɺʇ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʨʦʢʣʘʜʢʠ ʣʝʜʦʚʦʛʦ ʢʘʥʘʣʘ 

ʰʠʨʠʥʦʡ ʜʦ 28 ʤ ʚʦ ʣʴʜʫ ʪʦʣʱʠʥʦʡ ʜʦ 1,5 ʤ ʠ ʨʘʙʦʪʳ ʚ ʢʘʯʝʩʪʚʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʥ-



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 59, 2019 ʛ. 

ʈʘʟʜʝʣ II . ʉʫʜʦʩʪʨʦʝʥʠʝ, ʩʫʜʦʨʝʤʦʥʪ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʥʘ 
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ʪʦʥʘ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʪʷʞʝʣʦʚʝʩʥʳʭ ʠ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ ʛʨʫʟʦʚ ʚ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ ʠ 

ʥʘ ʯʠʩʪʦʡ ʚʦʜʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʃʇɺʇ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ ʩʨʝʜʩʪʚʦʤ 

ʜʣʷ ʨʘʟʨʫʰʝʥʠʷ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ, ʧʨʦʢʣʘʜʢʠ ʣʝʜʦʚʦʛʦ ʢʘʥʘʣʘ ʜʣʷ ʧʨʦʭʦʜʘ ʩʫʜʦʚ ʠ 

ʚʳʚʦʜʘ ʩʫʜʦʚ ʠʟ çʣʝʜʦʚʦʛʦ ʧʣʝʥʘè [1]. ʊʘʢʠʝ ʧʣʘʪʬʦʨʤʳ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʥʘ ʤʝʣʢʦʚʦʜ-

ʥʳʭ ʫʯʘʩʪʢʘʭ, ʛʜʝ ʣʝʜʦʢʦʣʳ ʨʘʙʦʪʘʪʴ ʥʝ ʤʦʛʫʪ. ʇʨʠ ʵʪʦʤ ʩʥʠʞʘʶʪʩʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʣʝʜʦʢʦʣʴʥʳʭ ʨʘʙʦʪ. 

ʅʘʪʫʨʥʳʝ ʠʩʧʳʪʘʥʠʷ ʩʫʜʥʘ ʷʚʣʷʶʪʩʷ ʜʦʩʪʦʚʝʨʥʳʤ, ʥʦ ʩʘʤʳʤ ʜʦʨʦʛʠʤ ʩʧʦʩʦʙʦʤ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʝʛʦ ʣʝʜʦʚʳʭ ʢʘʯʝʩʪʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠʙʝʛʘʶʪ ʢ ʠʩʧʳʪʘʥʠʷʤ ʤʦ-

ʜʝʣʝʡ ʩʫʜʦʚ ʚ ʦʧʳʪʦʚʳʭ ʙʘʩʩʝʡʥʘʭ. ʇʦʵʪʦʤʫ ʚʦʧʨʦʩʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ 

ʚʦ ʣʴʜʘʭ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʭʦʜʢʦʩʪʠ ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ. 

1. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʡ ʚ ʦʧʳʪʦʚʦʤ ʙʘʩʩʝʡʥʝ 

ʆʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʣʝʜʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ 

ʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʣʴʜʘ, ʘʜʝʢʚʘʪʥʦ ʦʪʦʙʨʘʞʘʶʱʝʡ ʝʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʩʫʜʘʤʠ ʚ 

ʥʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ [2]. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʦʙʦʩʥʦʚʘʥʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ 

ʚʦ ʣʴʜʘʭ ʨʘʟʨʘʙʦʪʘʥʳ ʚ ʩʝʨʝʜʠʥʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʖ.ɸ. ʐʠʤʘʥʩʢʠʤ ʠ ʃ.ʄ. ʅʦʛʠʜʦʤ 

[3], ʘ ʧʨʘʢʪʠʯʝʩʢʠʝ ʧʨʠʝʤʳ ʨʘʟʚʠʚʘʣʠʩʴ ʩʦʪʨʫʜʥʠʢʘʤʠ ɸɸʅʀʀ ʠ ʂʨʳʣʦʚʩʢʦʛʦ ʥʘʫʯ-

ʥʦʛʦ ʮʝʥʪʨʘ [4]. ʅʦ ʜʦ ʩʠʭ ʧʦʨ ʧʦʣʥʦʩʪʴʶ ʘʜʝʢʚʘʪʥʫʶ ʤʦʜʝʣʴ ʣʴʜʘ ʝʱʝ ʥʝ ʩʦʟʜʘʣʠ 

[5,6,7,8], ʠ ʨʝʯʴ ʠʜʝʪ ʦ ʯʘʩʪʠʯʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ.  

ʇʨʠ ʜʚʠʞʝʥʠʠ ʤʦʜʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʫʩʣʦʚʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʘʢ ʚ ʦʪ-

ʥʦʰʝʥʠʠ ʤʦʜʝʣʠ, ʪʘʢ ʠ ʚ ʦʪʥʦʰʝʥʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɻʝʦʤʝʪʨʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʝ ʩʦʤʥʝʥʠʡ ʥʝ ʚʳʟʳʚʘʝʪ, ʥʦ ʧʨʠ ʠʩʧʳʪʘʥʠʷʭ ʤʦʜʝʣʠ ʃʇɺʇ ʚʘʞʥʦ, ʯʪʦʙʳ ʝʝ ʘʵ-

ʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʩʭʝʤʘ (ʨʠʩ. 1) ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʭʝʤʝ ʥʘʪʫʨʥʦʛʦ 

ʩʫʜʥʘ. ʕʪʦ ʫʩʣʦʚʠʝ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ.  

 

 

ʈʠʩ. 1. ɸʵʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʩʭʝʤʘ ʤʦʜʝʣʠ 

ɺʳʧʦʣʥʝʥʠʝ ʫʩʣʦʚʠʡ ʢʠʥʝʤʘʪʠʯʝʩʢʦʛʦ ʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʜʦʙʠʷ ʧʨʠ ʠʩʧʳʪʘʥʠʷʭ 

ʣʝʜʦʢʦʣʴʥʳʭ ʧʣʘʪʬʦʨʤ ʥʘ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʝ ʪʨʝʙʫʝʪ ʥʝʢʦʪʦʨʳʭ ʧʦʷʩʥʝʥʠʡ.  

ʉʦʩʪʘʚʣʷʶʱʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ 

[1,6,9]: 

ʣʛ/ʜʘ/ʜ RRRR ++= ,   (1) 

ʛʜʝ R ï ʧʦʣʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ;  

Rʘ/ʜ
 
ï ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ;  

Rʛ/ʜ
 
ï ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ;  

Rʣ ï 
ʣʝʜʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ. 

 

ʇʦʩʢʦʣʴʢʫ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʃʇɺʇ ʥʝʚʝʣʠʢʠ, ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ, ʭʦʪʷ ʝʝ ʚʳʯʠʩʣʝʥʠʝ ʟʘʪʨʫʜʥʝʥʠʡ ʥʝ ʚʳʟʳʚʘʝʪ [10]. 



ɿʫʝʚ ɺ.ɸ., ʂʘʣʠʥʠʥʘ ʅ.ɺ., ʄʦʩʢʚʠʯʝʚʘ ʖ.ɸ., ʉʝʙʠʥ ɸ.ʉ.  

ʄʦʜʝʣʴʥʳʝ ʠʩʧʳʪʘʥʠʷ ʣʝʜʦʢʦʣʴʥʦʡ ʧʣʘʪʬʦʨʤʳ ʥʘ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʝ ʚ ʧʦʣʝ » 
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ɺ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʤ ʩʦʧʨʦʪʠʚʣʝʥʠʠ ʤʦʜʫʣʠ ʢʠʥʝʤʘʪʠʯʝʩʢʦʛʦ ʧʦʜʦʙʠʷ 

 ,   ,   (2) 

ʢʘʢ ʧʨʘʚʠʣʦ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʳʧʦʣʥʷʪʴʩʷ ʥʝ ʤʦʛʫʪ, ʠ ʧʨʠ ʠʩʧʳʪʘʥʠʷʭ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʦʩʪʘʪʦʯʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʨʠ Fr = idem, ʘ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʨʝʥʠʷ, ʟʘʚʠʩʷʱʝʝ ʦʪ ʯʠʩʣʘ 

ʈʝʡʥʦʣʴʜʩʘ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠ [6].  

ɺ ʬʦʨʤʫʣʝ (2):  

Fr ï ʯʠʩʣʦ ʌʨʫʜʘ;  

v ï ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ;  

Re ï ʯʠʩʣʦ ʈʝʡʥʦʣʴʜʩʘ;  

L ï ʜʣʠʥʘ ʩʫʜʥʘ;  

g ï ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ;  

g ï ʢʦʵʬʬʠʮʠʝʥʪ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʚʷʟʢʦʩʪʠ. 

 

ʆʩʥʦʚʥʳʝ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʤʦʜʝʣʴʥʳʭ ʠʩʧʳʪʘʥʠʷʭ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ 

ʣʝʜʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. 

ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʜʚʠʞʝʥʠʷ ʚ ʙʠʪʳʭ ʣʴʜʘʭ ʫʩʣʦʚʠʷ ʧʦʜʦʙʠʷ ʥʝʩʢʦʣʴʢʦ ʫʧʨʦ-

ʱʘʶʪʩʷ ʠ ʩʚʦʜʷʪʩʷ ʢ ʩʣʝʜʫʶʱʝʤʫ: 

ʥʣ

ʚ

ʤʣ

ʚ

ö
ö
÷

õ
æ
æ
ç

å

r

r
=ö

ö
÷

õ
æ
æ
ç

å

r

r
; fʥ = fʤ; Sʥ= Sʤ ,   (3) 

ʛʜʝ rʚ, rʣ ï ʧʣʦʪʥʦʩʪʠ ʚʦʜʳ ʠ ʣʴʜʘ; ʠʥʜʝʢʩʳ çʥè ʠ çʤè ʧʨʠʤʝʥʝʥʳ ʜʣʷ ʥʘʪʫʨʥʦʛʦ ʩʫʜ-

ʥʘ ʠ ʤʦʜʝʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ;  

fʥ,ʤ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʣʴʜʘ ʦ ʛʠʙʢʦʝ ʦʛʨʘʞʜʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʥʘʪʫʨʳ ʠ ʤʦʜʝʣʠ; 

S ï ʩʧʣʦʯʝʥʥʦʩʪʴ ʙʠʪʦʛʦ ʣʴʜʘ. 

 

ɼʣʷ ʠʤʠʪʘʮʠʠ ʙʠʪʦʛʦ ʣʴʜʘ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʠʪʴ ʧʦʣʠʵʪʠʣʝʥ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ 

[1]. ɽʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ rʤ = 0,9 ʪ/ʤ
2
;  fʤ º 0,075 é 0,080. 

ʇʣʦʪʥʦʩʪʴ ʥʘʪʫʨʥʦʛʦ ʣʴʜʘ rʣ = 0,87ï0,91 ʪ/ʤ
2
, ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʤʘʪʝʨʠʘʣʘ 

ʛʠʙʢʦʛʦ ʦʛʨʘʞʜʝʥʠʷ ʦ ʣʝʜ  fʥ = 0,080 é 0,085. 

ʈʘʟʤʝʨʳ ʣʴʜʠʥ ʚ ʧʣʘʥʝ ʤʦʞʥʦ ʧʨʠʥʠʤʘʪʴ ʨʘʚʥʳʤʠ 5ï7 ʪʦʣʱʠʥʘʤ ʣʴʜʘ, ʯʪʦ ʩʦʦʪ-

ʚʝʪʩʪʚʫʝʪ ʨʘʟʨʫʰʝʥʠʶ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʧʨʠ ʠʟʛʠʙʝ. 

ɹʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʡ, ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʠʪʳʭ 

ʣʴʜʦʚ ʜʝʣʘʶʪ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʤ ʚʳʧʦʣʥʝʥʠʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʫʩʣʦʚʠʡ, ʭʘʨʘʢʪʝʨʠ-

ʟʫʶʱʠʭ ʦʙʩʪʘʥʦʚʢʫ (ʚ ʪʦʤ ʯʠʩʣʝ ʬʦʨʤʫ ʠ ʨʘʟʤʝʨʳ ʦʪʜʝʣʴʥʳʭ ʣʴʜʠʥ) [12]. 

ʇʦʵʪʦʤʫ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʜʚʠʞʝʥʠʝ ʩʫʜʥʘ ʤʦʜʝʣʠʨʫʝʪʩʷ ʧʨʠʙʣʠʞʝʥʥʦ ʚ ʥʝʢʦʪʦʨʦʡ 

ʫʩʣʦʚʥʦʡ ʩʨʝʜʝ ʩ ʦʙʣʦʤʢʘʤʠ ʣʴʜʘ. ʋʩʣʦʚʠʷ ʧʦʜʦʙʠʷ ʩʦʙʣʶʜʘʶʪʩʷ ʚ ʦʪʥʦʰʝʥʠʠ ʥʘʠ-

ʙʦʣʝʝ ʚʘʞʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʠʪʦʛʦ ʣʴʜʘ (ʪʦʣʱʠʥʳ ʣʴʜʠʥ, ʩʧʣʦʯʝʥʥʦʩʪʠ, ʢʦʵʬʬʠʮʠ-

ʝʥʪʦʚ ʪʨʝʥʠʷ ʣʴʜʘ ʦ ʛʠʙʢʦʝ ʦʛʨʘʞʜʝʥʠʝ, ʧʣʦʪʥʦʩʪʠ). ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʤʦʜʝʣʠʨʦ-

ʚʘʪʴ ʙʠʪʳʡ ʣʝʜ ʩ ʧʦʤʦʱʴʶ ʧʣʘʩʪʠʥʦʢ ʠʟ ʧʦʣʠʵʪʠʣʝʥʘ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦ ʌʨʫʜʫ ʧʝʨʝʩʯʠʪʳʚʘ-

ʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ï ʣʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ (ʜʣʠʥʘ ʩʫʜʥʘ L, ʰʠʨʠʥʘ ʩʫʜʥʘ B, ʚʳʩʦʪʘ ʛʠʙʢʦʛʦ ʦʛʨʘʞʜʝʥʠʷ 

Hʛʦ, ʪʦʣʱʠʥʘ ʣʴʜʘ h): 

Lʥ = l Lʤ ; Bʥ = l Bʤ ;  hʥ = l hʤ ; 

ï ʚʦʜʦʠʟʤʝʱʝʥʠʝ D: Dʥ = l
3
Dʤ ,   

ï ʜʘʚʣʝʥʠʝ ʚ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʝ Pɺʇ:  , 

ï ʨʘʩʭʦʜ ʚʦʟʜʫʭʘ ʠʟ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʠ Qʚʧ:  , 

ï ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ v: vʥ = lvʤ , 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 59, 2019 ʛ. 
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ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʨʝʜʳ R: Rʥ = l
3
Rʤ . 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝʫʯʝʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦ ʈʝʡʥʦʣʴʜʩʫ ʚʥʦʩʠʪ ʥʝʢʦʪʦʨʳʝ 

ʧʦʛʨʝʰʥʦʩʪʠ ʚ ʧʝʨʝʩʯʝʪ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʥʘʪʫʨʥʦʝ ʩʫʜʥʦ. ʇʦʩʢʦʣʴʢʫ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʣʴʜʘ ʥʘʤʥʦʛʦ ʚʳʰʝ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ, ʵʪʦ ʜʦʙʘʚʣʷʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʛʨʝʰʥʦʩʪʠ 

ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. 

ʉʣʦʞʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʫʜʦʚ ʠ ʩʦʦʨʫʞʝʥʠʡ ʩʦ ʣʴʜʦʤ ʜʘʣʝʢʦ ʥʝ 

ʚʩʝʛʜʘ ʧʦʟʚʦʣʷʝʪ ʩʦʩʪʘʚʠʪʴ ʜʦʩʪʦʚʝʨʥʫʶ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʪʘʢʦʛʦ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ. ʇʦʵʪʦʤʫ ʧʨʠʭʦʜʠʪʩʷ ʧʨʦʚʦʜʠʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʥʘ ʤʦʜʝʣʷʭ ʚ ʣʝʜʦʚʳʭ ʦʧʳʪʦʚʳʭ ʙʘʩʩʝʡʥʘʭ. ʆʙʳʯʥʦ ʪʘʢʠʝ ʠʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʷʪ ʚ ʤʦ-

ʜʝʣʠ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʦʟʜʫʭʘ. ʅʦ ʠʩʧʳʪʘʥʠʷ 

ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʠ ʥʝ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʣʝʜʦʚʳʭ ʙʘʩʩʝʡʥʘʭ ʧʨʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝ-

ʨʘʪʫʨʘʭ ʚʦʟʜʫʭʘ. ʊʘʢʠʝ ʠʩʧʳʪʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ 2019 ʛʦʜʫ ʚ ʅɻʊʋ. 

2. ʄʦʜʝʣʴ ʃʇɺʇ 

ɼʣʷ ʠʩʧʳʪʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʘ ʤʦʜʝʣʴ ʃʇɺʇ, ʚʳʧʦʣʥʝʥʥʘʷ ʠʟ ʦʨʛʩʪʝʢʣʘ ʠ ʜʝʨʝʚʘ ʚ 

ʤʘʩʰʪʘʙʝ 1:32,5 (ʤʘʩʰʪʘʙʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ l= 32,5). 

ʄʦʜʝʣʴ ʧʣʘʪʬʦʨʤʳ ʥʘ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʝ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ: 

ï ʜʣʠʥʘ ʨʘʩʯʝʪʥʘʷ ï 900 ʤʤ; 

ï ʰʠʨʠʥʘ ʨʘʩʯʝʪʥʘʷ ï 800 ʤʤ; 

ï ʚʳʩʦʪʘ ʢʦʨʧʫʩʘ ï 132 ʤʤ; 

ï ʜʣʠʥʘ ʧʦ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʝ ï 740 ʤʤ; 

ï ʰʠʨʠʥʘ ʧʦ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʝ ï 640 ʤʤ; 

ï ʚʳʩʦʪʘ ʛʠʙʢʦʛʦ ʦʛʨʘʞʜʝʥʠʷ ï 175 ʤʤ; 

ï ʢʣʠʨʝʥʩ ï 63 ʤʤ; 

ï ʬʦʨʤʘ ʛʠʙʢʦʛʦ ʦʛʨʘʞʜʝʥʠʷ ï ʩʝʛʤʝʥʪʥʘʷ; 

ï ʤʘʪʝʨʠʘʣ ʛʠʙʢʦʛʦ ʦʛʨʘʞʜʝʥʠʷ ï ʙʦʣʦʥʴʷ; 

ï ʤʘʩʩʘ ʤʦʜʝʣʠ ʚʘʨʴʠʨʦʚʘʣʘʩʴ ʦʪ 21,0 ʢʛ ʜʦ 22,85 ʢʛ; 

ï ʚʝʥʪʠʣʷʪʦʨ ï ʮʝʥʪʨʦʙʝʞʥʳʡ; 

ï ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ɼ-400ʇ ʩ ʤʦʱʥʦʩʪʴʶ 400 ɺʪ. 

ʌʦʪʦ ʤʦʜʝʣʠ ʃʇɺʇ ʧʨʠ ʠʩʧʳʪʘʥʠʷʭ ʥʘʜ ʪʚʝʨʜʳʤ ʵʢʨʘʥʦʤ ʧʨʠʚʝʜʝʥʦ ʥʘ ʨʠʩ. 2. 

 

 

ʈʠʩ. 2. ʄʦʜʝʣʴ ʧʨʠ ʠʩʧʳʪʘʥʠʷʭ ʥʘʜ ʪʚʝʨʜʳʤ ʵʢʨʘʥʦʤ 



ɿʫʝʚ ɺ.ɸ., ʂʘʣʠʥʠʥʘ ʅ.ɺ., ʄʦʩʢʚʠʯʝʚʘ ʖ.ɸ., ʉʝʙʠʥ ɸ.ʉ.  
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3. ʄʦʜʝʣʴ ʙʠʪʦʛʦ ʣʴʜʘ 

ʀʩʧʳʪʘʥʠʷ ʦʧʠʩʘʥʥʦʡ ʤʦʜʝʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘ ʯʠʩʪʦʡ ʚʦʜʝ ʠ ʚ ʙʠʪʦʤ ʣʴʜʫ. ɹʠʪʳʡ 

ʣʝʜ ʠʤʠʪʠʨʦʚʘʣʠ ʧʣʠʪʢʠ ʠ ʛʨʘʥʫʣʳ ʧʦʣʠʵʪʠʣʝʥʘ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ. ʇʣʠʪʢʠ ʧʦʣʠ-

ʵʪʠʣʝʥʘ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʬʦʨʤʫ ʨʘʚʥʦʙʝʜʨʝʥʥʦʛʦ ʧʨʷʤʦʫʛʦʣʴ-

ʥʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ ʩ ʢʘʪʝʪʘʤʠ 100³100 ʤʤ ʠ ʪʦʣʱʠʥʦʡ 20 ʤʤ (ʨʠʩ. 3), ʘ ʰʘʨʠʢʠ ʧʦʣʠ-

ʵʪʠʣʝʥʘ ʠʤʝʣʠ ʜʠʘʤʝʪʨ 20 ʤʤ (ʨʠʩ. 4). ʇʣʦʪʥʦʩʪʴ ʧʦʣʠʵʪʠʣʝʥʘ ɟʣ = 0,9 ʪ/ʤ
3
, ʢʦʵʬʬʠ-

ʮʠʝʥʪ ʪʨʝʥʠʷ ʦ ʤʘʪʝʨʠʘʣ ʛʠʙʢʦʛʦ ʦʛʨʘʞʜʝʥʠʷ f = 0,075. 

ʇʨʠ ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʣʴʜʘ ʢʦʤʧʦʟʠʪʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʝʜʣʦʞʝʥʳ ʛʨʘʥʫʣʳ ʠʟ ʧʦ-

ʣʠʵʪʠʣʝʥʘ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʯʘʩʪʠʯʥʦ ʚʤʦʨʘʞʠʚʘʝʤʳʝ ʚ ʣʝʜ ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʦʟʜʫʭʘ [11]. ʇʣʦʪʥʦʩʪʴ ʫʧʘʢʦʚʢʠ ʪʘʢʦʛʦ ʣʴʜʘ ʩʦʩʪʘʚʣʷʝʪ 0,604. 

ɼʣʷ ʦʮʝʥʢʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʤʦʜʝʣʠ ʠʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʣʠʪʢʘʭ ʠ ʛʨʘʥʫʣʘʭ 

ʙʝʟ ʠʭ ʟʘʤʦʨʦʟʢʠ. 

 

 

ʈʠʩ. 3. ʊʨʝʫʛʦʣʴʥʳʝ ʧʣʠʪʢʠ ʧʦʣʠʵʪʠʣʝʥʘ 20³100³100 ʤʤ 

 

ʈʠʩ. 4. ʐʘʨʠʢʠ ʧʦʣʠʵʪʠʣʝʥʘ ʜʠʘʤʝʪʨʦʤ 20 ʤʤ 

4. ʃʝʜʦʚʳʡ ʦʧʳʪʦʚʳʡ ʙʘʩʩʝʡʥ 

ʃʝʜʦʚʳʡ ʦʧʳʪʦʚʳʡ ʙʘʩʩʝʡʥ ʅɻʊʋ ʦʙʦʨʫʜʦʚʘʥ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʙʫʢʩʠʨʦʚʦʯʥʦʡ 

ʩʠʩʪʝʤʦʡ. ʆʙʱʘʷ ʩʭʝʤʘ ʙʘʩʩʝʡʥʘ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 5. 

ʏʘʰʘ ʙʘʩʩʝʡʥʘ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚʦ ʜʚʦʨʝ 5 ʢʦʨʧʫʩʘ ʅɻʊʋ, ʠʤʝʝʪ ʜʣʠʥʫ 15,6 ʤ, 

ʰʠʨʠʥʫ 1,6 ʤ ʠ ʛʣʫʙʠʥʫ 0,85 ʤ. 

ɹʘʩʩʝʡʥ ʦʙʦʨʫʜʦʚʘʥ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ, ʥʘʪʷʞʥʳʤ ʠ ʙʫʢʩʠʨʦʚʦʯʥʳʤ ʫʩʪ-

ʨʦʡʩʪʚʘʤʠ. ɼʘʪʯʠʢ ʩʢʦʨʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʬʦʪʦʨʝʟʠʩʪʦʨ, ʠʤʧʫʣʴʩʳ ʦʪ ʢʦʪʦʨʦʛʦ 

ʧʝʨʝʜʘʶʪʩʷ ʥʘ ʯʘʩʪʦʪʦʤʝʨ ʠ ʚʳʚʦʜʷʪʩʷ ʥʘ ʢʦʤʧʴʶʪʝʨ. ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʠʟʤʝʨʷʝʪʩʷ ʚʝ-

ʩʦʤ ʧʘʜʘʶʱʝʛʦ ʛʨʫʟʘ. 
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ʈʠʩ. 5. ɻʨʘʚʠʪʘʮʠʦʥʥʘʷ ʙʫʢʩʠʨʦʚʦʯʥʘʷ ʩʠʩʪʝʤʘ: 1 ï ʙʘʩʩʝʡʥ; 2 ï ʤʘʯʪʘ;  

3 ï ʙʫʢʩʠʨʦʚʦʯʥʳʡ ʛʨʫʟ; 4 ï ʥʘʧʨʘʚʣʷʶʱʠʡ ʙʣʦʢ; 5 ï ʙʝʩʢʦʥʝʯʥʳʡ ʪʨʦʩ;  

6 ï ʚʝʜʫʱʠʡ ʰʢʠʚ; 7 ï ʚʝʜʦʤʳʡ ʰʢʠʚ; 8 ï ʜʠʩʢ ʩ ʦʪʚʝʨʩʪʠʷʤʠ; 9 ï ʪʝʣʝʞʢʘ  

ʫʩʪʨʦʡʩʪʚʘ ʥʘʪʷʞʝʥʠʷ; 10 ï ʛʨʫʟ ʥʘʪʷʞʝʥʠʷ; 11 ï ʜʘʪʯʠʢ ʩʢʦʨʦʩʪʠ 

ʇʨʠ ʠʩʧʳʪʘʥʠʷʭ ʤʦʜʝʣʠ ʠʟʤʝʨʷʣʠʩʴ: 

ï ʤʘʩʩʘ ʤʦʜʝʣʠ (ʚʟʚʝʰʠʚʘʥʠʝʤ); 

ï ʜʘʚʣʝʥʠʝ ʚ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʝ (ʧʦ ʨʘʩʯʝʪʥʦʡ ʜʠʘʛʨʘʤʤʝ ʠ ʢʦʥʪʨʦʣʶ ʧʦ ʜʠʬʬʝ-

ʨʝʥʮʠʘʣʴʥʦʤʫ ʤʘʥʦʤʝʪʨʫ); 

ï ʨʘʩʭʦʜ ʚʦʟʜʫʭʘ (ʧʦ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʜʠʘʛʨʘʤʤʝ); 

ï ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʤʦʜʝʣʠ (ʧʦ ʯʘʩʪʦʪʦʤʝʨʫ); 

ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ (ʧʦ ʚʝʩʫ ʙʫʢʩʠʨʦʚʦʯʥʦʛʦ ʛʨʫʟʘ). 

5. ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ 

ʌʨʘʛʤʝʥʪʳ ʠʩʧʳʪʘʥʠʡ ʤʦʜʝʣʠ ʃʇɺʇ ʥʘ ʯʠʩʪʦʡ ʚʦʜʝ ʚ ʧʣʠʪʢʘʭ ʧʦʣʠʵʪʠʣʝʥʘ ʚʳ-

ʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʪʦʣʱʠʥʦʡ 20 ʤʤ ʠ ʚ ʛʨʘʥʫʣʘʭ ʧʦʣʠʵʪʠʣʝʥʘ ʜʠʘʤʝʪʨʦʤ 20 ʤʤ ʧʨʠʚʝ-

ʜʝʥʳ ʥʘ ʨʠʩ. 6, 7, 8.  

 

 

ʈʠʩ. 6. ʌʨʘʛʤʝʥʪ ʠʩʧʳʪʘʥʠʡ ʤʦʜʝʣʠ ʃʇɺʇ ʥʘ ʯʠʩʪʦʡ ʚʦʜʝ 
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ʈʠʩ. 7. ʌʨʘʛʤʝʥʪ ʠʩʧʳʪʘʥʠʡ ʤʦʜʝʣʠ ʃʇɺʇ ʚ ʪʨʝʫʛʦʣʴʥʳʭ ʧʣʠʪʢʘʭ ʧʦʣʠʵʪʠʣʝʥʘ 

 

 

ʈʠʩ. 8. ʌʨʘʛʤʝʥʪ ʠʩʧʳʪʘʥʠʡ ʤʦʜʝʣʠ ʃʇɺʇ ʚ ʛʨʘʥʫʣʘʭ ʧʦʣʠʵʪʠʣʝʥʘ 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʤʦʜʝʣʠ ʃʇɺʇ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 9. 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʤʦʜʝʣʠ ʃʇɺʇ ʥʘ ʨʠʩ. 8 ʧʨʠʚʝʜʝʥʦ ʜʣʷ ʩʣʝʜʫʶʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ: 

ʚʦʜʦʠʟʤʝʱʝʥʠʝ Dʤ=21 ʢʛ; ʨʘʩʭʦʜ ʚʦʟʜʫʭʘ Qʚʧ=0,025 ʤ
3
/ʩ; ʜʘʚʣʝʥʠʝ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰ-

ʢʠ Pʚʧ = 430 ʇʘ. 
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ʈʠʩ. 9. ɹʫʢʩʠʨʦʚʦʯʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʤʦʜʝʣʠ ʃʇɺʇ 

 

ʈʠʩ. 10. ɹʫʢʩʠʨʦʚʦʯʥʳʝ ʢʨʠʚʳʝ ʜʣʷ ʥʘʪʫʨʥʦʡ ʃʇɺʇ 

6. ʈʝʟʫʣʴʪʘʪʳ ʧʝʨʝʩʯʝʪʘ ʤʦʜʝʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʥʘ ʥʘʪʫʨʥʦʝ ʩʫʜʥʦ 

ʇʝʨʝʩʯʝʪ ʥʘ ʥʘʪʫʨʥʦʝ ʩʫʜʥʦ ʚʳʧʦʣʥʝʥ ʧʦ ʧʨʠʚʝʜʝʥʥʳʤ ʟʘʚʠʩʠʤʦʩʪʷʤ ʠ ʧʨʝʜʩʪʘʚ-

ʣʝʥ ʥʘ ʨʠʩ. 10.  

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʥʘʪʫʨʥʦʡ ʃʇɺʇ ʥʘ ʨʠʩ. 8 ʧʨʠʚʝʜʝʥʦ ʜʣʷ ʩʣʝʜʫʶʱʠʭ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ: ʚʦʜʦʠʟʤʝʱʝʥʠʝ Dʥ=721 ʪ; ʨʘʩʭʦʜ ʚʦʟʜʫʭʘ Qʚʧ=150 ʤ
3
/ʩ; ʜʘʚʣʝʥʠʝ ʚʦʟʜʫʰʥʦʡ 

ʧʦʜʫʰʢʠ Pʚʧ = 13,9 ʢʇʘ; ʪʦʣʱʠʥʘ ʙʠʪʦʛʦ ʣʴʜʘ h=0,65 ʤ; ʩʧʣʦʯʝʥʥʦʩʪʴ ʙʠʪʦʛʦ ʣʴʜʘ 

ʧʨʠʤʝʨʥʦ 9 ʙʘʣʣʦʚ. ʇʣʦʪʥʦʩʪʴ ʫʧʘʢʦʚʢʠ ʰʘʨʠʢʦʚ ʩʦʩʪʘʚʠʣʘ 0,604. 
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ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʳʪʘʥʠʡ ʧʦʣʫʯʝʥʳ ʢʨʠʚʳʝ ʙʫʢʩʠʨʦʚʦʯʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ ʚʦʜʝ, 

ʚ ʙʠʪʦʤ ʣʴʜʫ ʜʣʷ ʃʇɺʇ, ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʡ ʜʣʷ ʨʘʙʦʪʳ ʚ ʆʙʩʢʦ-ʊʘʟʦʚʩʢʦʡ ʛʫʙʝ. 

ʇʦʣʫʯʝʥʦ ʚʣʠʷʥʠʝ ʤʦʜʝʣʠ ʤʝʣʢʦʙʠʪʦʛʦ ʣʴʜʘ ʰʘʨʦʦʙʨʘʟʥʦʡ ʬʦʨʤr. ʕʪʦʪ ʩʣʫʯʘʡ 

ʤʦʞʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʜʚʠʞʝʥʠʶ ʩʫʜʥʘ ʚ ʰʫʛʝ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʪʘʢʞʝ ʠʥʪʝʨʝʩ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʝʣʠ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʣʴʜʘ ʢʦʤʧʦʟʠʪʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʇʝʨʝʩʝʯʝʥʠʝ ʢʨʠʚʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ ʚʦʜʝ ʠ ʚ ʙʠʪʦʤ ʣʴʜʫ ʥʘ ʩʢʦʨʦʩʪʷʭ ʧʨʠ ʯʠʩ-

ʣʘʭ ʌʨʫʜʘ Fr > 20 ʩʚʷʟʘʥʦ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʦʨʘʙʝʣʴʥʳʭ ʚʦʣʥ. ʃʝʜ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦ-

ʜʳ ʫʤʝʥʴʰʘʝʪ ʠʭ ʘʤʧʣʠʪʫʜʫ ʠ ʧʨʠʚʦʜʠʪ ʢ ʥʝʢʦʪʦʨʦʤʫ ʩʥʠʞʝʥʠʶ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʥʝʫʯʝʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦ ʈʝʡʥʦʣʴʜʩʫ ʚʥʦʩʠʪ ʥʝʢʦʪʦʨʳʝ ʧʦʛʨʝʰ-

ʥʦʩʪʠ ʚ ʧʝʨʝʩʯʝʪ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʥʘ ʥʘʪʫʨʥʦʝ ʩʫʜʥʦ. ʅʦ ʩ ʫʯʝʪʦʤ 

ʪʦʛʦ, ʯʪʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʣʴʜʘ ʥʘʤʥʦʛʦ ʚʳʰʝ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ, ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝ-

ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ ʧʦʣʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʌʝʜʝʨʘʣʴʥʦʛʦ ʮʝʥʪʨʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʫʯ-

ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ˉ ʧʨʦʝʢʪʘ 19-08-00820. 
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Annotation. Preliminary experimental studies of the resistance of water and broken ice dur-

ing the movement of a model of icebreaking platform on air cushion in the experimental ba-

sin of the Nizhny Novgorod State University are presented in the article. A model of broken 

ice, modeling conditions for the interaction of a ship with broken ice and a method for con-

verting test results of model to a full-scale ship are described. Curves of resistance to move-

ment of a model and full-scale ship in water, in broken ice with a thickness of 0,65 m for ice-

breaking platform, designed to work in the Obsko-Tazovskoy Bay were received. The data of 

the model experiment are of interest for the development of a model ice of composite struc-

ture. 
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ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ (ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè), ʨʘʟʨʘʙʘ-

ʪʳʚʘʝʪʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʜʛʦʪʦʚʢʠ ʨʝʤʦʥʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ (ɸʇʈɼ), 

ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʚʭʦʜʷʪ ʤʦʜʫʣʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʩʪʷʞʢʠ ʥʘʨʫʞʥʦʡ ʦʙʰʠʚʢʠ, ʦʪʯʸʪʘ 

ʧʦ ʜʝʬʝʢʪʘʮʠʠ ʩʫʜʥʘ, ʨʘʩʯʸʪʘ ʦʙʱʝʡ ʧʨʦʯʥʦʩʪʠ. ɸʚʪʦʨʳ ʪʘʢʞʝ ʧʦʩʪʘʚʠʣʠ ʧʝʨʝʜ ʩʦʙʦʡ 

ʟʘʜʘʯʫ ʦʙʝʩʧʝʯʠʪʴ ʜʣʷ ʇʆ, ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ, ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʜʦʙʨʝʥʠʷ 

ʈʝʛʠʩʪʨʘ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʵʪʦʛʦ ʚʦʟʤʦʞʥʦ ʜʦʙʠʪʴʩʷ: 

ï ʘʚʪʦʤʘʪʠʟʠʨʫʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʧʨʦʮʝʜʫʨʳ, ʷʚʥʦ ʧʦʢʘʟʳʚʘʷ ʠʭ ʚ ʦʪʯʝʪʝ, ʯʪʦ 

ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝʤ ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʙʣʠʮ (Microsoft Excel) ʠ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠ-

ʨʦʚʘʥʠʷ VBA ʚ ʪʝʢʩʪʦʚʦʤ ʨʝʜʘʢʪʦʨʝ (Microsoft Word) [12];  

ï ʘʚʪʦʤʘʪʠʟʠʨʫʷ ʧʝʨʝʜʘʯʫ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʛʨʘʬʠʯʝʩʢʠʡ ʨʝʜʘʢʪʦʨ ʠ ʦʙ-

ʨʘʪʥʦ (Autodesk AutoCAD); 

ï ʠʩʧʦʣʴʟʫʷ ʩʨʝʜʩʪʚʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʜʦʨʘʙʦʪʢʫ ʯʝʨʪʝʞʝʡ, ʪʘʢʞʝ ʚ ʘʚʪʦʤʘʪʠ-

ʟʠʨʦʚʘʥʥʦʤ ʨʝʞʠʤʝ, ʪʦ ʝʩʪʴ ʦʙʝʩʧʝʯʠʚʘʷ ʦʪʩʣʝʞʠʚʘʥʠʝ ʯʝʪʢʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ 

ʠʩʧʦʣʴʟʫʝʤʳʤ ʇʆ ʘʥʘʣʦʛʠʯʥʦ ʦʙʳʯʥʦʤʫ çʨʫʯʥʦʤʫè ʨʘʩʯʸʪʫ ʠ ʦʪʩʫʪʩʪʚʠʝ ʩʢʨʳʪʳʭ ʚʦ 

ʚʥʫʪʨʝʥʥʝʤ çʢʦʜʝè ʵʣʝʤʝʥʪʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʨʝʟʫʣʴʪʘʪ ʚʳʯʠʩʣʝʥʠʡ. 

ɺ ʦʙʱʝʤ ʚʠʜʝ ʚʳʧʦʣʥʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʦʧʠʩʳʚʘʝʪʩʷ ʙʣʦʢ ʩʭʝʤʦʡ, ʧʨʠʚʝ-

ʜʸʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 1. ʂʘʞʜʳʡ ʠʟ ʧʨʠʚʝʜʸʥʥʳʭ ʩʝʤʠ ʙʣʦʢʦʚ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʧʦʣʥʷʝʪ 

ʦʧʝʨʘʮʠʠ ʘʥʘʣʦʛʠʯʥʦ ʪʦʤʫ, ʢʘʢ ʵʪʦ ʜʝʣʘʝʪʩʷ ʧʨʠ çʨʫʯʥʦʤè ʨʘʩʯʸʪʝ.  

 

 

ʈʠʩ. 1. ʉʭʝʤʘ ʨʘʙʦʪ ʧʨʠ ʜʝʬʝʢʪʘʮʠʠ ʠ ʨʘʩʯʸʪʝ ʦʙʱʝʡ ʧʨʦʯʥʦʩʪʠ ʩʫʜʥʘ 

ɹʣʦʢ 1 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʝʨʘʙʦʪʢʫ ʨʘʩʪʷʞʢʠ ʥʘʨʫʞʥʦʡ ʦʙʰʠʚʢʠ, ʩʦʟʜʘʥʥʫʶ 

ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʦʚ, ʦʧʠʩʘʥʥʳʭ ʚ [1] ʦʪ ʜʚʫʤʝʨʥʦʛʦ ʦʙʝʟʣʠʯʝʥʥʦʛʦ ʥʘʙʦʨʘ ʣʠʥʠʡ ʢ ʥʝ-

ʢʦʪʦʨʦʡ ʛʨʘʬʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʢʦʨʧʫʩʘ ʩʫʜʥʘ. ɹʣʦʢ 2 ʥʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥ-

ʥʦʡ ʨʘʩʪʷʞʢʠ ʬʦʨʤʠʨʫʝʪ ʪʨʝʙʫʝʤʳʡ ʥʘʙʦʨ ʪʘʙʣʠʮ ʜʣʷ ʜʝʬʝʢʪʘʮʠʠ ʩʫʜʥʘ ʠ ʧʦʟʚʦʣʷʝʪ 

ʠʭ ʟʘʧʦʣʥʠʪʴ. ɼʘʣʝʝ ʜʘʥʥʳʝ ʚʥʦʚʴ ʧʝʨʝʜʘʶʪʩʷ ʥʘ ʨʘʩʪʷʞʢʫ ʥʘʨʫʞʥʦʡ ʦʙʰʠʚʢʠ ʩ ʫʢʘ-

ʟʘʥʠʝʤ ʥʘ ʥʝʡ ʚʩʝʭ ʠʟʥʦʩʦʚ ʠ ʜʝʬʝʢʪʦʚ (ʙʣʦʢ 3). ʇʦ ʜʘʥʥʳʤ ʙʣʦʢʦʚ 2 ʠ 3 ʬʦʨʤʠʨʫʝʪʩʷ 

ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʦʪʯʸʪ ʧʦ ʜʝʬʝʢʪʘʮʠʠ (ʙʣʦʢ 4) ʠ ʩʭʝʤʘ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʙʨʫʩʘ (ʙʣʦʢ 5). 

ɺ ʙʣʦʢʝ 6, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʝʬʝʢʪʘʮʠʠ ʠ ʨʝʢʦʤʝʥʜʫʝʤʦʛʦ ʦʙʲʸʤʘ ʨʝʤʦʥʪʘ ʚʳʧʦʣʥʷʝʪ-

ʩʷ ʨʘʩʯʸʪ ʬʘʢʪʠʯʝʩʢʦʡ ʦʙʱʝʡ ʧʨʦʯʥʦʩʪʠ ʩʫʜʥʘ, ʢʦʪʦʨʳʡ ʦʢʦʥʯʘʪʝʣʴʥʦ ʬʦʨʤʠʨʫʝʪʩʷ ʚ 

ʦʪʯʸʪ ʚ ʙʣʦʢʝ 7. ʂʘʞʜʳʡ ʠʟ ʧʨʝʜʣʦʞʝʥʥʳʭ ʙʣʦʢʦʚ ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʫʶ ʚʥʫʪʨʝʥʥʶʶ 

ʩʪʨʫʢʪʫʨʫ ʠ ʧʨʦʮʝʜʫʨʳ. 

ʕʪʘʧ çʇʦʜʛʦʪʦʚʢʘ ʨʘʩʪʷʞʢʠ ʥʘʨʫʞʥʦʡ ʦʙʰʠʚʢʠè, ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʩʨʝʜʝ Autodesk 

AutoCAD ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʨʝʜʩʪʚʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ AutoLisp ʠ Visual Lisp. ɽʛʦ ʚʥʫʪ-

ʨʝʥʥʷʷ ʩʪʨʫʢʪʫʨʘ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2.  

 

3.  

ʈʘʩʪʷʞʢʘ ʅʆ 

6.  

ʈʘʩʯʸʪʘ ʦʙʱʝʡ 

ʧʨʦʯʥʦʩʪʠ 

1.  

ʇʦʜʛʦʪʦʚʢʘ 

ʨʘʩʪʷʞʢʠ ʅʆ 

2.  

ʊʘʙʣʠʮʳ  

ʜʝʬʝʢʪʘʮʠʠ 

3.  

ʈʘʩʪʷʞʢʘ ʅʆ 

5. 

ʕʢʚʠʚʘʣʝʥʪ-

ʥʳʡ ʙʨʫʩ 

4. 

ʆʪʯʸʪ ʧʦ  

ʜʝʬʝʢʪʘʮʠʠ 

7.  

ʆʪʯʸʪ ʧʦ ʦʙʱʝʡ 

ʧʨʦʯʥʦʩʪʠ  

ɺʠʟʫʘʣʴʥʦ-

ʠʟʤʝʨʠʪʝʣʴʥʳʡ 

ʢʦʥʪʨʦʣʴ 

ʋɿʂ ʪʦʣʱʠʥʦ-

ʤʝʪʨʠʷ 



ɿʷʙʣʦʚ ʆ.ʂ., ʂʦʯʥʝʚ ʖ.ɸ., ʂʦʯʥʝʚʘ ʀ.ɹ. 
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ʈʠʩ. 2. ʉʭʝʤʘ ʙʣʦʢʘ çʇʦʜʛʦʪʦʚʢʘ ʨʘʩʪʷʞʢʠ ʥʘʨʫʞʥʦʡ ʦʙʰʠʚʢʠè 

 
ʘ) 

 
ʙ) 

ʈʠʩ. 3. ʈʘʩʪʷʞʢʘ ʥʘʨʫʞʥʦʡ ʦʙʰʠʚʢʠ: ʘ ï ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  

ʣʠʩʪʘ ʦʙʰʠʚʢʠ, ʙ ï ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʭʦʣʦʩʪʦʡ ʙʘʣʢʠ 

ɺ ʙʣʦʢʝ 1.1 ʚʩʝ ʣʠʥʠʠ ʨʘʩʪʷʞʢʠ ʥʘʨʫʞʥʦʡ ʦʙʰʠʚʢʠ ʢʦʨʧʫʩʘ ʩʫʜʥʘ, ʥʘʩʪʠʣʘ ʚʪʦʨʦ-

ʛʦ ʜʥʘ, ʧʘʣʫʙ, ʚʪʦʨʳʭ ʙʦʨʪʦʚ, ʧʝʨʝʙʦʨʦʢ ʠ ʪ.ʜ. ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʟʥʝʩʝʥʳ ʧʦ ʩʣʝʜʫʶʱʠʤ 

ʩʣʦʷʤ: ʣʠʩʪʳ ʦʙʰʠʚʢʠ, ʨʘʤʥʳʡ ʥʘʙʦʨ, ʭʦʣʦʩʪʦʡ ʥʘʙʦʨ, ʧʝʨʝʙʦʨʢʠ (ʚ ʜʘʥʥʳʡ ʩʣʦʡ 

1.1. 

ʆʬʦʨʤʣʝʥʠʝ 

ʨʘʩʪʷʞʢʠ 

1.2. 

ʀʜʝʥʪʠʬʠʢʘ-

ʮʠʷ ʣʠʥʠʡ 

1.3. 

ʆʙʦʟʥʘʯʝʥʠʝ 

ʙʘʣʦʢ 

1.4. 

ʆʙʦʟʥʘʯʝʥʠʝ 

ʣʠʩʪʦʚ 

ʊʝʭʥʦʣʦʛ  

(ʦʧʝʨʘʪʦʨ ʇʂ) 

ʉʨʝʜʩʪʚʘ  

ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

(ʇʆ) 

1.5. 

ʈʘʟʤʝʨʳ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 59, 2019 ʛ. 
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ʜʦʣʞʥʳ ʙʳʪʴ ʚʢʣʶʯʝʥʳ ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʣʠʥʠʠ ʧʨʠʪʳʢʘʥʠʷ ʚʪʦʨʳʭ ʙʦʨʪʦʚ), ɼʇ, ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʳʡ. ʇʨʠ ʵʪʦʤ ʦʜʥʘ ʙʘʣʢʘ ʥʘʙʦʨʘ (ʧʘʟ, ʩʪʳʢ, ʧʝʨʝʙʦʨʢʘ), ʩʦʩʪʦʷʱʘʷ ʠʟ ʧʨʷʤʦ-

ʣʠʥʝʡʥʳʭ ʠ ʢʨʠʚʦʣʠʥʝʡʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʝʜʠʥʦʡ ʧʦ-

ʣʠʣʠʥʠʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʨʠʝʥʪʘʮʠʠ ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ, ʚ ʙʣʦʢʝ 1.2 ʧʦ-

ʟʠʮʠʦʥʠʨʦʚʘʪʴ ʝʸ ʢʘʢ ʢʦʥʢʨʝʪʥʳʡ ʵʣʝʤʝʥʪ ʩʫʜʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ɹʣʦʢʠ 1.3 ʠ 1.4 ʧʨʠ-

ʩʚʘʠʚʘʶʪ ʢʦʥʢʨʝʪʥʳʤ ʙʘʣʢʘʤ ʥʘʙʦʨʘ ʠ ʣʠʩʪʘʤ ʦʙʰʠʚʢʠ ʦʙʦʟʥʘʯʝʥʠʷ ʧʦ ʩʠʩʪʝʤʝ ʥʫ-

ʤʝʨʘʮʠʠ ʩʫʜʥʘ ʚ ʚʠʜʝ X-ʟʘʧʠʩʝʡ (ʚ ʚʠʜʝ ʩʣʦʚʘʨʝʡ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʪʝʭʥʦʣʦʛʠʡ Ac-

tiveX), ʢʦʪʦʨʳʝ ʩʨʝʜʩʪʚʘʤʠ AutoLisp (ʨʠʩʫʥʦʢ 4) ʜʦʙʘʚʣʷʶʪʩʷ ʠʣʠ ʢ ʩʘʤʦʤʫ ʯʝʨʪʝʞʫ, 

ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʢʘʞʜʦʤʫ ʵʣʝʤʝʥʪʫ (ʣʠʥʠʠ), ʠ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʯʠʩʣʝʥʥʫʶ 

(ʪʦʣʱʠʥʳ, ʚʝʣʠʯʠʥʳ ʠʟʥʦʩʘ ʠ ʪ.ʜ.) ʠ ʪʝʢʩʪʦʚʫʶ (ʥʘʠʤʝʥʦʚʘʥʠʝ ʣʠʩʪʦʚ, ʙʘʣʦʢ ʠ ʪ.ʜ.) 

ʠʥʬʦʨʤʘʮʠʶ [5, 6, 13]. 

 

 

ʈʠʩ. 4. ʌʨʘʛʤʝʥʪ ʢʦʜʘ ʚ Lisp ʜʣʷ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ 

ʅʘ ʵʪʘʧʝ çʪʘʙʣʠʮʳ ʜʝʬʝʢʪʘʮʠʠè (ʨʠʩʫʥʦʢ 5) ʧʦ ʘʜʘʧʪʠʨʦʚʘʥʥʳʤ ʣʠʥʠʷʤ ʨʘʩʪʷʞ-

ʢʠ ʥʘʨʫʞʥʦʡ ʦʙʰʠʚʢʠ ʚ MS Excel ʩʦʟʜʘʸʪʩʷ ʧʦʣʥʳʡ ʥʘʙʦʨ ʪʘʙʣʠʮ (ʙʣʦʢ 2.1) ʜʣʷ ʟʘ-

ʧʦʣʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʬʝʢʪʘʮʠʠ ʩʫʜʥʘ (ʙʣʦʢ 2.2), ʢʦʪʦʨʳʝ ʟʘʥʦʩʷʪʩʷ ʚʨʫʯʥʫʶ (ʨʝ-

ʟʫʣʴʪʘʪʳ ʚʠʟʫʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ) ʠ ʠʤʧʦʨʪʠʨʫʶʪʩʷ ʠʟ ʧʘʤʷʪʠ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʪʦʣʠɦ-

ʥʦʤʝʨʘ, ʠʤʝʶʱʝʛʦ ʚʩʪʨʦʝʥʥʦʝ ʟʘʧʦʤʠʥʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ. ʉ ʧʦʤʦʱʴʶ ʚʥʫʪʨʝʥʥʝʛʦ 

ʨʝʰʘʪʝʣʷ MS Excel ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʦʩʪʘʪʦʯʥʳʝ ʪʦʣʱʠʥʳ ʣʠʩʪʦʚ (ʙʣʦʢ 2.3), ʥʘ ʦʩʥʦʚʝ 

ʢʦʪʦʨʳʭ ʠʥʞʝʥʝʨ-ʪʝʭʥʦʣʦʛ ʚʳʜʘʝʪ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʪʨʝʙʫʝʤʳʤ ʦʙʲʝʤʘʤ ʨʝʤʦʥʪʘ. 

 

 

ʈʠʩ. 5. ʉʭʝʤʘ ʙʣʦʢʘ çʊʘʙʣʠʮʳ ʜʝʬʝʢʪʘʮʠʠè 

ʕʪʘʧ 3 ʚʳʧʦʣʥʷʝʪ ʦʙʨʘʪʥʳʡ ʧʝʨʝʥʦʩ ʜʘʥʥʳʭ ʦʙ ʦʩʪʘʪʦʯʥʳʭ ʪʦʣʱʠʥʘʭ ʠ ʜʝʬʝʢʪʘʭ 

ʢʦʨʧʫʩʘ ʠʟ ʪʘʙʣʠʮ Excel ʥʘ ʯʝʨʪʸʞ ʨʘʩʪʷʞʢʠ ʥʘʨʫʞʥʦʡ ʦʙʰʠʚʢʠ ʚ AutoCAD [2]. ɸʥʘ-

ʣʦʛʠʯʥʳʝ ʨʘʙʦʪʳ ʧʨʦʚʦʜʷʪʩʷ ʧʦ ʚʩʝʤ ʛʨʫʧʧʘʤ ʩʚʷʟʝʡ. ʅʘ ʦʩʥʦʚʝ ʨʘʩʩʯʠʪʘʥʥʳʭ ʪʘʙʣʠʮ 

ʠ ʯʝʨʪʝʞʘ, ʥʘ ʵʪʘʧʝ 4 ʬʦʨʤʠʨʫʝʪʩʷ ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʦʪʯʸʪ ʧʦ ʜʝʬʝʢʪʘʮʠʠ ʢʦʨʧʫʩʘ ʩʫʜ-

ʥʘ. 

ʕʪʘʧ çʕʢʚʠʚʘʣʝʥʪʥʳʡ ʙʨʫʩè, ʩʭʝʤʘ ʢʦʪʦʨʦʛʦ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 6, ʧʨʝʜʩʪʘʚʣʷ-

ʝʪ ʩʦʙʦʡ ʧʝʨʝʨʘʙʦʪʢʫ ʠʥʬʦʨʤʘʮʠʠ ʦ ʛʝʦʤʝʪʨʠʠ ʠ ʬʘʢʪʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʢʦʨʧʫʩʘ 

2.1. 

ʐʘʙʣʦʥʳ  

ʪʘʙʣʠʮ 

2.2.  

ɿʘʧʦʣʥʝʥʠʝ  

ʪʘʙʣʠʮ 

2.3. 

ʈʘʩʯʸʪ ʦʩʪʘʪʦʯʥʳʭ 

ʪʦʣʱʠʥ 

ʊʝʭʥʦʣʦʛ  

(ʦʧʝʨʘʪʦʨ ʇʂ) 

ʉʨʝʜʩʪʚʘ  

ʘʚʪʦʤʘʪʠʟʘʮʠʠ (ʇʆ) 

2.4. 

ɸʥʘʣʠʟ ʦʙʲʸʤʦʚ 

ʨʝʤʦʥʪʘ 

ʊʝʭʥʦʣʦʛ  

(ʦʧʝʨʘʪʦʨ ʇʂ) 



ɿʷʙʣʦʚ ʆ.ʂ., ʂʦʯʥʝʚ ʖ.ɸ., ʂʦʯʥʝʚʘ ʀ.ɹ. 
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ʩʫʜʥʘ ʢ ʚʠʜʫ, ʠʩʧʦʣʴʟʫʝʤʦʤʫ ʧʨʠ ʧʨʦʚʝʨʢʝ ʦʙʱʝʡ ʧʨʦʯʥʦʩʪʠ ʩʫʜʥʘ. ʅʘ ʥʝʤ, ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʷʪʳʤʠ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʤʝʭʘʥʠʢʝ ʢʦʨʘʙʣʷ ʧʨʘʚʠʣʘʤʠ, ʚʳʙʠʨʘʶʪʩʷ 

ʦʧʘʩʥʳʝ ʩʝʯʝʥʠʷ ʠ ʬʦʨʤʠʨʫʝʪʩʷ ʩʭʝʤʘ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʙʨʫʩʘ (ʕɹ), ʩ ʦʙʦʟʥʘʯʝʥʠʝʤ 

ʚʩʝʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʨʦʜʦʣʴʥʦʤ ʠʟʛʠʙʝ: ʧʣʘʩʪʠʥʳ, ʨʘʤ-

ʥʳʝ ʠ ʭʦʣʦʩʪʳʝ ʙʘʣʢʠ. ʀʭ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʚʥʫʪʨʠ ʩʠʩʪʝʤʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ, ʪʘʢ ʞʝ 

ʢʘʢ ʠ ʥʘ ʵʪʘʧʝ 1 ʚ ʙʣʦʢʝ 1.1, ʥʘ ʦʩʥʦʚʝ ʨʘʟʤʝʱʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʣʦʷʭ AutoCAD. 

 

 

ʈʠʩ. 6. ʉʭʝʤʘ ʙʣʦʢʘ çʕʢʚʠʚʘʣʝʥʪʥʳʡ ʙʨʫʩè 

ɺʳʧʦʣʥʝʥʠʝ ʨʘʩʯʸʪʦʚ ʧʦ ʦʙʱʝʡ ʧʨʦʜʦʣʴʥʦʡ ʧʨʦʯʥʦʩʪʠ ʢʦʨʧʫʩʘ ʩʫʜʥʘ ʚʳʧʦʣʥʷʝʪ-

ʩʷ ʥʘ ʵʪʘʧʝ 6 (ʨʠʩʫʥʦʢ 7). ɺʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʟʘʧʦʣʥʝʥʠʝ ʪʘʙʣʠʮ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʧʦ ʨʘʟ-

ʤʝʨʘʤ ʩʚʷʟʝʡ, ʥʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʭʝʤʳ ʕɹ. ɼʣʷ ʢʘʞʜʦʛʦ ʚʳʙʨʘʥʥʦʛʦ ʦʧʘʩʥʦʛʦ 

ʩʝʯʝʥʠʷ ʵʪʘʧ 6 ʩʦʜʝʨʞʠʪ ʨʘʩʯʸʪ, ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʨʝʜʫʮʠʨʦʚʘ-

ʥʠʷ ʛʠʙʢʠʭ ʩʚʷʟʝʡ, ʠ ʚʳʧʦʣʥʝʥʠʝ ʧʨʠʙʣʠʞʝʥʠʡ, ʢʦʛʜʘ ʩʚʷʟʠ ʥʘʯʠʥʘʶʪ ʪʝʨʷʪʴ ʫʩʪʦʡ-

ʯʠʚʦʩʪʴ. 

 

 

ʈʠʩ. 7. ʉʭʝʤʘ ʵʪʘʧʘ çʈʘʩʯʸʪ ʦʙʱʝʡ ʧʨʦʯʥʦʩʪʠè 

ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʙʣʦʢ 6.6, ʚ ʢʦʪʦʨʦʤ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʜʝʡʩʪʚʫʶʱʠʝ 

ʥʘʧʨʷʞʝʥʠʷ ʚ ʙʘʣʢʘʭ ʠ ʣʠʩʪʘʭ ʦʙʰʠʚʢʠ. ɼʘʥʥʳʡ ʨʘʩʯʸʪ ʭʦʪʴ ʠ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʘʚʪʦʤʘ-

ʪʠʟʠʨʦʚʘʥʥʦʤ ʨʝʞʠʤʝ, ʥʦ ʦʪʯʸʪ ʧʦ ʥʝʤʫ ʬʦʨʤʠʨʫʝʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʩʦʜʝʨʞʠʪ 

ʚʩʝ ʨʘʩʯʸʪʥʳʝ ʬʦʨʤʫʣʳ ʠ ʧʨʠʥʷʪʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ [3], ʢʘʢ ʵʪʦ ʙʳʣʦ 

ʙʳ ʩʜʝʣʘʥʦ ʚ ʥʝʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʨʝʞʠʤʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʦʪʩʣʝʜʠʪʴ ʧʨʷ-

ʤʫʶ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʠ ʢʦʥʝʯʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ, ʧʨʦʚʝʨʠʪʴ 

ʧʨʘʚʠʣʴʥʦʩʪʴ ʚʳʙʨʘʥʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠ ʨʘʩʯʸʪʥʳʭ ʤʝʪʦʜʠʢ, ʧʦʵʪʦʤʫ ʜʘʥʥʳʡ ʦʪ-

ʯʝʪ ʥʝ ʪʨʝʙʫʝʪ ʧʨʝʜʲʷʚʣʝʥʠʷ ʈʝʛʠʩʪʨʫ ʜʦʢʫʤʝʥʪʦʚ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʜʦʙʨʝʥʥʦʛʦ 

ʇʆ. ʈʘʩʯʸʪ ʚ ʙʣʦʢʘʭ 6.4 ʠ 6.7 ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʪʘʙʣʠʯʥʦʡ ʬʦʨʤʝ ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʤʝ-

ʪʦʜʠʢʘʤ [4]. 

6.1. 

ʅʘʯʘʣʦ 

6.2.  

ɿʘʧʦʣʥʝʥʠʝ ʪʘʙʣʠʮ 

ʂʦʥʩʪʨʫʢʪʦʨ 

(ʦʧʝʨʘʪʦʨ ʇʂ) 

ʉʨʝʜʩʪʚʘ ʘʚʪʦ-

ʤʘʪʠʟʘʮʠʠ (ʇʆ) 

6.4. 

ʈʘʩʯʸʪ ʕɹ ʚ ʧʝʨʚʦʤ 

ʧʨʠʙʣʠʞʝʥʠʠ 

6.6. 

ʈʘʩʯʸʪ ʜʝʡʩʪʚʫʶʱʠʭ 

ʥʘʧʨʷʞʝʥʠʡ 

6.3. 

ʆʧʘʩʥʳʝ 

ʩʝʯʝʥʠʷ 

6.5. 

ʇʨʠʙʣʠʞʝʥʠʷ 

6.7. 

ʈʘʩʯʸʪ ʕɹ  

ʚ i-ʦʤ ʧʨʠʙʣʠʞʝʥʠʠ 6.8. 

ʂʦʥʝʮ 

3.1. 

ʆʙʦʙʱʝʥʠʝ ʜʘʥʥʳʭ  

ʩ ɻʪʘʧʦʚ 2, 3 

3.3. 

ʉʭʝʤʳ  

ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʙʨʫʩʘ 

3.2. 

ɺʳʙʦʨ ʦʧʘʩʥʳʭ  

ʩʝʯʝʥʠʡ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 59, 2019 ʛ. 
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ʀʟʛʠʙʘʶʱʠʡ ʤʦʤʝʥʪ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʥʷʪ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʝʜʳʜʫʱʝʛʦ ʨʘʩʯʸʪʘ, 

ʝʩʣʠ ʥʝ ʠʟʤʝʥʷʣʘʩʴ ʥʘʛʨʫʟʢʘ ʩʫʜʥʘ, ʨʘʩʩʯʠʪʘʥ ʥʘ ʦʩʥʦʚʝ ʦʪʜʝʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʤʦ-

ʜʫʣʷ, ʠʩʧʦʣʴʟʫʶʱʝʛʦ ʛʨʘʬʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ AutoCAD ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʘʩʰʪʘʙʘ 

ɹʦʥʞʘʥʘ ʠ ʪʘʙʣʠʮʳ MS Excel ʜʣʷ ʫʜʠʬʬʝʨʝʥʪʦʚʢʠ ʩʫʜʥʘ, ʠʣʠ, ʝʩʣʠ ʵʪʦ ʜʦʧʫʩʢʘʶʪ 

ʇʨʘʚʠʣʘ, ʥʘʡʜʝʥ ʧʦ ʦʜʥʦʡ ʠʟ ʧʨʠʙʣʠʞʸʥʥʳʭ ʤʝʪʦʜʠʢ [7].  

ɺʳʧʦʣʥʝʥʥʘʷ ʧʨʦʚʝʨʢʘ ʦʙʱʝʡ ʧʨʦʯʥʦʩʪʠ ʢʦʨʧʫʩʘ ʩʫʜʥʘ ʬʦʨʤʠʨʫʝʪʩʷ, ʥʘ ʵʪʘʧʝ 7 ʚ 

ʠʪʦʛʦʚʳʡ ʦʪʯʸʪ ʧʦ ʦʙʱʝʡ ʧʨʦʯʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʨʝʤʦʥʪʥʳʝ ʨʝʢʦʤʝʥ-

ʜʘʮʠʠ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢ ʦʪʯʸʪʫ ʧʦ ʜʝʬʝʢʪʘʮʠʠ. 

ʇʦʣʥʘʷ ʩʭʝʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʨʝʜʩʪʚ Autodesk AutoCAD ʠ Microsoft Office ʧʨʠʚʝ-

ʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 8, ʦʥʘ ʷʚʥʦ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʩʠʩʪʝʤʳ ʜʦʩʪʘʪʦʯʥʦ ʠʤʝʶʱʝʛʦʩʷ ʥʘ ʣʶʙʦʤ ʧʨʝʜʧʨʠʷʪʠʠ, ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

 

ʈʠʩ. 8. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ  

ʧʦʜʛʦʪʦʚʢʠ ʨʝʤʦʥʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʤʦʜʝʣʴ ʧʦʜʛʦʪʦʚʢʠ ʠ ʦʬʦʨʤʣʝʥʠʷ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ, 

ʫʥʠʚʝʨʩʘʣʴʥʘ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʦʩʣʝ ʜʦʨʘʙʦʪʢʠ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʢʦʨʧʫʩʥʦʡ 

ʯʘʩʪʠ. ʆʥʘ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪ ʪʨʫʜʦʸʤʢʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʨʘʙʦʪ. 

ʂ ʪʦʤʫ ʞʝ ʩʠʩʪʝʤʘ ʦʙʣʘʜʘʝʪ ʜʦʩʪʘʪʦʯʥʦʡ ʛʠʙʢʦʩʪʴʶ ʠ ʣʝʛʢʦ ʤʦʞʝʪ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥʘ 

ʧʦʜ ʠʟʤʝʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʇʨʘʚʠʣ ʈʝʛʠʩʪʨʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʇʆ ʧʦʟʚʦʣʷʝʪ ʚʥʝʜʨʠʪʴ ʩʠʩʪʝʤʫ ʥʘ ʧʨʝʜʧʨʠ-

ʷʪʠʠ ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʟʘʪʨʘʪ ʢʘʢ ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ, ʪʘʢ ʠ ʚʨʝʤʝʥʠ ʥʘ ʦʙʫʯʝʥʠʝ 

ʧʝʨʩʦʥʘʣʘ, ʯʪʦ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʥʝʦʩʧʦʨʠʤʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ. 
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Annotation. The article considers a model allowing automated information transfer from 

graphics and tabular processors to the final text document and calculation procedures exe-

cution based on the integration of Microsoft Office tools and developed by the authors addi-

tional modules (add-ons) Autodesk AutoCAD. The structures of add-ons made in Visual 

Basic for Application and Visual Lisp languages, automating the process of repair documen-

tation development in the field of fault detection and calculation of the overall strength of the 

hull, are proposed. The flowcharts developed by the authors allow to demonstrate clearly at 

what stages full automation is possible, and where it is necessary to apply the knowledge and 

experience of the design engineer-technologist. The developed model can significantly re-

duce the labor input cost in the preparation of the ship hull fault detection documentation. 

 

References: 

[1] Zyablov O.K. Vosstanovlenie i podgotovka graficheskoy dokumentatsii pri osvidetel'stvovanii 

sudov / O.K. Zyablov, Yu.A. Kochnev // Trudy 18-go mezhdunarodnogo nauchno-promyshlennogo 

foruma çVelikie reki-2016è. Problemy ispol'zovaniya i innovatsionnogo razvitiya vnutrennikh 

https://cyberleninka.ru/journal/n/vestnik-gosudarstvennogo-universiteta-morskogo-i-rechnogo-flota-im-admirala-s-o-makarova
https://cyberleninka.ru/journal/n/vestnik-gosudarstvennogo-universiteta-morskogo-i-rechnogo-flota-im-admirala-s-o-makarova


ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 59, 2019 ʛ. 

ʈʘʟʜʝʣ II . ʉʫʜʦʩʪʨʦʝʥʠʝ, ʩʫʜʦʨʝʤʦʥʪ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʥʘ 

 

 69 

vodnykh putey v basseynakh velikikh rek. Internet zhurnal shirokoy nauchnoy tematiki. Vypusk 5, 

2016 g.  

[2] Zyablov O.K. Integratsiya graficheskikh modeley ob"ektov remonta v sistemu avtomatizirovannoy 

podgotovki remontnoy dokumentatsii / O.K. Zyablov, E.V. Funtikova, Yu.A. Kochnev // Trudy 16-go 

mezhdunarodnogo nauchno-promyshlennogo foruma çVelikie reki ï 2014è. Materialy nauchno-

metodicheskoy konferentsii professorsko-prepodavatel'skogo sostava, aspirantov, spetsialistov i 

studentov çProblemy ispol'zovaniya i innovatsionnogo raz- vitiya vnutrennikh vodnykh putey v 

basseynakh velikikh rekè. Tom 1. ï N. Novgorod: Izd-vo FGBOU VO çVGAVTè ï 2014 ï s. 297ï

300 

[3] Rossiyskiy Rechnoy Registr. Pravila. M., 2018 ï 1885 s. URL: 

https://www.rivreg.ru/assets/Uploads/rules2015/rules062018.pdf 

[4] Uchebnyy spravochnik po prochnosti sudov vnutrennego plavaniya / Davydov V.V., Mattes N.V., 

Sivertsev I.N. izd. 2-oe, pererab. i dop. M.: Rechnoy transport, 1958 ï 755 s. 

[5] Poleshchuk N.N. AutoLISP i Visual LISP v srede AutoCAD. / N.N. Poleshchuk, P.V. Loskutov. ï 

SPb.: BKhV-Peterburg, 2006 ï 960s. 

[6] Rod R. Rawls, Mark A. Hagen AutoLISP programming: principles and techniques ï Goodheart-

Willcox Co., 1996 ï 575p. 

[7] Ertekin Bayraktarkatal, Yal­ēn ¦nsan An approximate method for the calculation of shear force 

and bending moment loading in tankers and bulk carriers.// Fist international conference on marine 

industrial (MARINDô96)ï Varna, Bulgaria, 1996 ï pp 107-117 

[8] Renard P., Weiss, P. Automation of the ship condition assessment process for accidents prevention, 

5th Int. Conf. Computer Applications and Information Technology in the Maritime Industries 

(COMPIT), Oegstgeest, 2006 ï pp.403-408 

[9] S. G. Kalghatgi C. Serratella J. B. Hagan. Hull Inspection and Maintenance Systems // ABS tech-

nical papers, ï 2009 pp 1-9.  

[10] Jaramillo D., Cabos C. Computer support for hull condition monitoring with PEGASUS, 5th Int. 

Conf. Computer Applications and Information Technology in the Maritime Industries (COMPIT), 

Oegstgeest/Netherlands, 2006 ï pp. 228-236 

[11] Jaramillo D., Cabos C., Renard P. Efficient data management for hull condition assessment, 12th 

Int. Conf. on Computer Applications in Shipbuilding ICCAS, Busan/Korea, 2005 

[12] Bill Jelen, Tracy Syrstad VBA and Macros: Microsoft Excel. Indianapolis: Que Publishing, 2010 

ï 653 p. 

[13] Swiszczowski S. AutoLisp. ï Warszawa: MIKOM, 2001 ï 272 p. 

[14] Krasyuk A.B., Chistov V.B. Metodologicheskie osnovy defektatsii stal'nykh korpusov sudov / S.-

Peterburg: Vestnik gosudarstvennogo universiteta morskogo i rechnogo flota im. admirala S.O. Maka-

rova. Vypusk 3, 2013 ï s. 87-93 

[15] Chistov V.B. Perspektivy avtomatizatsii protsessa defektatsii sudov: sb. nauch. tr. SPGUVK / 

V.B. Chistov, A.B. Gur'yanov. ï SPb.: SAPGUVK, 1999 

ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 28.08.2019 ʛ. 

 

 

 

https://www.rivreg.ru/


ʉʪʝʧʘʥʦʚʘ ɸ.ɸ., ʄʠʭʝʝʚʘ ʊ.ɸ. 

ʆʙʦʩʥʦʚʘʥʠʝ ʚʳʙʦʨʘ ʠʟʦʣʷʮʠʦʥʥʦ-ʟʘʰʠʚʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʧʦʤʝʱʝʥʠʡ ʧʣʘʚʫʯʝʛʦ » 

 70 

ʋɼʂ 006:629.6:629.042//047 

 
ʉʪʝʧʘʥʦʚʘ ɸʥʘʩʪʘʩʠʷ ɸʣʝʢʩʝʝʚʥʘ, ʤʘʛʠʩʪʨʘʥʪ ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè,  

e-mail: destiny1995@yandex.ru 

ʄʠʭʝʝʚʘ ʊʘʪʴʷʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ, ʜʦʮʝʥʪ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ  

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʠ ʧʦʩʪʨʦʡʢʠ ʩʫʜʦʚ ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè,  

e-mail: MiheevaTA@yandex.ru 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ çɺʦʣʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘè 

(ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè) 

603951, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʅʝʩʪʝʨʦʚʘ, 5  

ʆɹʆʉʅʆɺɸʅʀɽ ɺʓɹʆʈɸ ʀɿʆʃʗʎʀʆʅʅʆ-ɿɸʐʀɺʆʏʅʓʍ 

ʄɸʊɽʈʀɸʃʆɺ ɼʃʗ ʇʆʄɽʑɽʅʀʁ  

ʇʃɸɺʋʏɽɻʆ ʈɽʉʊʆʈɸʅɸ ʂʃɸʉʉɸ çʈè 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʟʦʣʷʮʠʦʥʥʦ-ʟʘʰʠʚʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʙʝʟʦʧʘʩʥʦʩʪʴ, ʧʦʞʘʨʥʘʷ ʙʝʟʦ-

ʧʘʩʥʦʩʪʴ, ʟʚʫʢʦʠʟʦʣʷʮʠʷ, ʪʝʧʣʦʠʟʦʣʷʮʠʷ, ʧʣʘʚʫʯʠʡ ʨʝʩʪʦʨʘʥ, ʢʦʤʬʦʨʪ, ʦʪʝʯʝʩʪʚʝʥ-

ʥʝr ʢʦʤʧʘʥʠʠ, ʟʘʨʫʙʝʞʥʳʝ ʢʦʤʧʘʥʠʠ.  

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʧʨʦʙʣʝʤʘ ʚʳʙʦʨʘ ʠ ʧʨʠʤʝʥʝʥʠʷ ʠʟʦʣʷʮʠʦʥ-

ʥʦ-ʟʘʰʠʚʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʧʦʤʝʱʝʥʠʡ ʧʣʘʚʫʯʝʛʦ ʨʝʩʪʦʨʘʥʘ ʢʣʘʩʩʘ çʈè. ɺ ʩʚʷʟʠ ʩ 

ʪʝʤ, ʯʪʦ ʨʝʩʪʦʨʘʥ ʙʫʜʝʪ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴʩʷ ʥʘ ʨʝʢʝ ʊʝʤʟʝ, ʃʦʥʜʦʥ, ʙʳʣʠ ʨʘʩʩʤʦʪ-

ʨʝʥʳ ʥʝ ʪʦʣʴʢʦ ʈʦʩʩʠʡʩʢʠʝ ʧʨʘʚʠʣʘ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ [1] ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʠʟʦʣʷʮʠʦʥ-

ʥʦ-ʟʘʰʠʚʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʥʦ ʠ ʝʚʨʦʧʝʡʩʢʠʝ [2]. ʅʘ ʦʩʥʦʚʝ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʤʘʪʝʨʠʘ-

ʣʦʚ ʙʳʣʠ ʧʦʜʦʙʨʘʥʳ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʝ ʜʣʷ ʜʘʥʥʦʛʦ ʩʫʜʥʘ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʩʫʜʦ-

ʩʪʨʦʝʥʠʠ ʢ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʢʦʤʬʦʨʪʫ ʩʫʜʦʚ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʢʨʘʡʥʝ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘ-

ʥʠʷ. ɺʦ ʤʥʦʛʦʤ ʧʘʨʘʤʝʪʨʳ ʵʪʠʭ ʪʨʝʙʦʚʘʥʠʡ ʟʘʚʠʩʷʪ ʦʪ ʪʦʛʦ, ʢʘʢʠʝ ʠʟʦʣʷʮʠʦʥʥʳʝ 

ʤʘʪʝʨʠʘʣʳ ʧʨʠʤʝʥʷʶʪʩʷ ʥʘ ʙʦʨʪʫ ʩʫʜʥʘ. ʅʘʧʨʠʤʝʨ, ʦʪ ʢʘʯʝʩʪʚʘ ʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘ-

ʪʝʨʠʘʣʦʚ ʠ ʢʦʥʩʪʨʫʢʮʠʡ ʟʘʚʠʩʠʪ ʧʦʞʘʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʥʘ. ʂʨʦʤʝ ʪʦʛʦ, ʪʝʧʣʦ-

ʠʟʦʣʷʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʩʫʜʦʩʪʨʦʝʥʠʠ, ʜʦʣʞʥʳ ʩʦʭʨʘʥʷʪʴ ʩʚʦʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʨʘʟʣʠʯʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ [3]. 

 

ʆʧʳʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʫʜʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʬʘʢʪʦʨʦʚ ʠʭ ʦʙʠʪʘʝʤʦʩʪʠ ʷʚʣʷʶʪʩʷ ʧʦʚʳʰʝʥʥʳʝ ʫʨʦʚʥʠ ʰʫʤʘ ʠ ʚʠʙʨʘʮʠʠ. ʐʫʤ ʥʘ 

ʩʫʜʘʭ ʦʪ ʨʘʙʦʪʳ ʩʫʜʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ï ʵʪʦ ʘʢʫʩʪʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʚ ʰʠʨʦʢʦʤ 

ʯʘʩʪʦʪʥʦʤ ʩʧʝʢʪʨʝ, ʚʢʣʶʯʘʷ ʠʥʬʨʘʟʚʫʢʦʚʦʡ ʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʜʠʘʧʘʟʦʥʳ. ʐʫʤ ʦʪ 

ʠʩʪʦʯʥʠʢʦʚ ʩʫʜʦʚʳʭ ʤʝʭʘʥʠʟʤʦʚ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʧʦ ʚʦʟʜʫʭʫ ʠ ʚ ʚʠʜʝ 

ʟʚʫʢʦʚʦʡ ʚʠʙʨʘʮʠʠ ʧʦ ʢʦʨʧʫʩʥʳʤ ʢʦʥʩʪʨʫʢʮʠʷʤ ʩʫʜʥʘ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʦʥ ʥʘʟʳʚʘʝʪ-

ʩʷ ʚʦʟʜʫʰʥʳʤ, ʚʦ ʚʪʦʨʦʤ ʩʪʨʫʢʪʫʨʥʳʤ [4]. 

ɺʦʟʜʫʰʥʳʡ ʰʫʤ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤ, ʚ ʦʩʥʦʚʥʦʤ, ʜʣʷ ʩʫʜʦʚʳʭ ʧʦʤʝʱʝʥʠʡ, 

ʛʜʝ ʨʘʟʤʝʱʝʥʳ ʝʛʦ ʠʩʪʦʯʥʠʢʠ. ɺ ʞʠʣʳʝ ʠ ʩʣʫʞʝʙʥʳʝ ʧʦʤʝʱʝʥʠʷ ʦʥ ʤʦʞʝʪ ʧʨʦʥʠʢʘʪʴ 

ʯʝʨʝʟ ʧʝʨʝʙʦʨʢʠ, ʧʘʣʫʙʳ, ʧʦʜʚʦʣʦʢʠ, ʣʶʢʠ, ʠʣʣʶʤʠʥʘʪʦʨʳ, ʧʦ ʚʝʥʪʠʣʷʮʠʦʥʥʳʤ ʢʘ-

ʥʘʣʘʤ ʠ ʜʨ. [5]. 

ʉʪʨʫʢʪʫʨʥʳʡ ʰʫʤ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʦʪ ʤʝʭʘʥʠʟʤʦʚ ʠ ʫʩʪʨʦʡʩʪʚ ʯʝʨʝʟ ʬʫʥʜʘʤʝʥ-

ʪʳ ʠʣʠ ʚʩʝʚʦʟʤʦʞʥʳʝ ʥʝʞʝʩʪʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ (ʪʨʫʙʦʧʨʦʚʦʜʳ, ʪʷʛʠ ʢʨʝʧʣʝʥʠʷ ʠ ʜʨ.). 

ʇʨʠ ʵʪʦʤ ʧʝʨʝʜʘʯʘ ʘʢʫʩʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʧʦ ʢʦʨʧʫʩʫ ʩʫʜʥʘ ʧʨʦʠʩʭʦʜʠʪ ʩ ʦʯʝʥʴ ʤʘ-

ʣʳʤʠ ʧʦʪʝʨʷʤʠ. ɺʦʟʥʠʢʘʶʱʘʷ ʟʚʫʢʦʚʘʷ ʚʠʙʨʘʮʠʷ ʵʪʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʚʳʟʳʚʘʝʪ ʫʧʨʫ-

ʛʠʝ ʢʦʣʝʙʘʥʠʷ ʚʦʟʜʫʭʘ, ʢʦʪʦʨʳʝ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʢʘʢ ʚʦʟʜʫʰʥʳʡ ʰʫʤ. ʉʪʨʫʢʪʫʨʥʘʷ 

ʚʠʙʨʘʮʠʷ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʰʫʤʥʦʩʪʴ ʞʠʣʳʭ ʠ ʩʣʫʞʝʙʥʳʭ ʩʫʜʦʚʳʭ ʧʦʤʝʱʝʥʠʡ, ʥʝ-

ʩʤʝʞʥʳʭ ʩ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʦʪʜʝʣʝʥʠʝʤ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘ ʩʫʜʘʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʠ ʤʘʰʠʥ, ʫʚʝʣʠʯʝʥʠʝ ʠʭ 

ʤʦʱʥʦʩʪʠ ʠ ʛʘʙʘʨʠʪʦʚ ʫʭʫʜʰʘʶʪ ʘʢʫʩʪʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʥʘ ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ. ʊʘʢ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 59, 2019 ʛ. 
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ʢʘʢ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʝ ʩʫʜʥʦ ʷʚʣʷʝʪʩʷ ʥʝʩʘʤʦʭʦʜʥʳʤ (ʩʪʦʝʯʥʳʤ) ʩʫʜʥʦʤ, ʨʝʩʪʦʨʘʥʦʤ, 

ʰʫʤ ʦʪ ʩʫʜʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʚʝʜʝʥ ʢ ʤʠʥʠʤʫʤʫ. ɼʣʷ ʛʘʨʘʥʪʠʠ ʢʦʤʬʦʨʪʘ ʧʘʩʩʘ-

ʞʠʨʦʚ (ʢʣʠʝʥʪʦʚ) ʠ ʵʢʠʧʘʞʘ ʥʝʦʙʭʦʜʠʤʘ ʥʘʜʝʞʥʘʷ ʟʚʫʢʦʠʟʦʣʷʮʠʷ ʩʫʜʦʚʳʭ ʧʦʤʝʱʝ-

ʥʠʡ.  

ɺ ʧʨʦʮʝʩʩʝ ʚʳʙʦʨʘ ʠʣʠ ʫʩʪʘʥʦʚʢʠ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʩʫʜʥʘ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪ-

ʩʷ ʧʘʣʫʙʘʤ, ʢʘʶʪʘʤ, ʤʘʰʠʥʥʦʤʫ ʦʪʜʝʣʝʥʠʶ. ʊʝʧʣʦʠʟʦʣʷʮʠʝʡ ʦʩʥʘʱʘʶʪʩʷ ʚʝʥʪʠʣʷʮʠ-

ʦʥʥʳʝ ʢʘʥʘʣʳ, ʜʚʝʨʠ ʠ ʧʘʥʝʣʠ ʟʘʰʠʚʢʠ, ʘʣʶʤʠʥʠʝʚʳʝ ʢʦʥʩʪʨʫʢʮʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʪʝʧ-

ʣʦʠʟʦʣʷʮʠʠ ʥʘ ʩʫʜʘʭ ʧʨʠʤʝʥʷʶʪʩʷ ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʦʙʣʘʜʘʶʱʠʝ ʥʠʟʢʠʤ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʠ ʛʘʨʘʥʪʠʨʫʶʱʠʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʦʞʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʅʘ ʩʫʜʘʭ ʠʟʦʣʷʮʠʦʥʥʦ-ʟʘʰʠʚʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʚʳʧʦʣʥʷʶʪ ʬʫʥʢʮʠʶ ʢʦʥʩʪʨʫʢ-

ʪʠʚʥʦʡ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʤʝʨ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʪʠ-

ʚʦʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʫʜʥʘ, ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʝʙʷ ʪʘʢʞʝ ʩʠʩʪʝʤʳ ʧʦʞʘʨʦʪʫʰʝʥʠʷ 

ʠ ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ. ʂʦʥʩʪʨʫʢʪʠʚʥʘʷ ʧʨʦʪʠʚʦʧʦʞʘʨʥʘʷ ʟʘʱʠʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʧʘʩʩʠʚʥʳʭ ʩʨʝʜʩʪʚ, ʚʳʧʦʣʥʷʶʱʠʭ ʪʨʠ ʬʫʥʢʮʠʠ: ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʘ; ʦʛʨʘʥʠʯʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʛʥʷ ʠ ʜʳʤʘ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝ-

ʥʠʠ ʧʦʞʘʨʘ; ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʙʝʟʦʧʘʩʥʦʡ ʵʚʘʢʫʘʮʠʠ ʣʶʜʝʡ ʠʟ ʩʫʜʦʚʳʭ ʧʦʤʝʱʝ-

ʥʠʡ ʠ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘ. 

ʀʟʦʣʷʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʚʦ ʚʩʝʭ ʩʫʜʦʚʳʭ ʧʦʤʝʱʝʥʠʷʭ, ʠʩʢʣʶʯʘʷ ʛʨʫʟʦʚʳʝ ʧʦ-

ʤʝʱʝʥʠʷ ʠ ʦʭʣʘʞʜʘʝʤʳʝ ʢʣʘʜʦʚʳʝ, ʜʦʣʞʥʳ ʙʳʪʴ ʥʝʛʦʨʶʯʠʤʠ [6]. ʇʘʣʫʙʳ ʢʘʤʙʫʟʦʚ ʠ 

ʧʝʢʘʨʝʥ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʢʨʳʪʳ ʢʝʨʘʤʠʯʝʩʢʠʤʠ ʧʣʠʪʢʘʤʠ ʠʣʠ ʨʘʚʥʦʮʝʥʥʳʤ ʧʦʢʨʳʪʠ-

ʝʤ ʠʟ ʥʝʛʦʨʶʯʝʛʦ ʤʘʪʝʨʠʘʣʘ. 

ɼʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʨʠ ʚʳʙʦʨʝ ʧʨʦʚʦʜʷʪ ʧʨʦʚʝʨʢʫ ʩʫʜʦʚʦʡ ʠʟʦʣʷʮʠʠ ʥʘ ʩʦʦʪ-

ʚʝʪʩʪʚʠʝ ʩʪʘʥʜʘʨʪʘʤ [7], [8] IMO (International Maritime Organisation) ʠ MED (Marine 

Equipment Directive) [9]. ʉʫʜʦʚʘʷ ʠʟʦʣʷʮʠʷ ʜʦʣʞʥʘ ʪʘʢʞʝ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʪʨʝʙʦʚʘʥʠʷʤ 

ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʦʙʱʝʩʪʚ, ʚʢʣʶʯʘʷ ʈʦʩʩʠʡʩʢʠʡ ʄʦʨʩʢʦʡ ʈʝʛʠʩʪʨ ʉʫʜʦʭʦʜʩʪʚʘ [1].  

ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʩʫʜʦʚʦʡ ʠʟʦʣʷʮʠʠ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ:  

ï ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʨʦʪʠʚʦʧʦʞʘʨʥʫʶ ʟʘʱʠʪʫ ʢʦʥʩʪʨʫʢʮʠʡ; 

ï ʩʦʢʨʘʱʘʪʴ ʨʘʩʭʦʜʳ ʥʘ ʦʪʦʧʣʝʥʠʝ; 

ï ʦʙʝʩʧʝʯʠʚʘʪʴ ʪʝʧʣʦʠʟʦʣʷʮʠʶ ʦʭʣʘʞʜʘʝʤʳʭ ʦʙʲʝʤʦʚ; 

ï ʦʙʝʩʧʝʯʠʚʘʪʴ ʟʚʫʢʦʠʟʦʣʷʮʠʶ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

ï ʦʙʣʝʛʯʘʪʴ ʦʯʠʩʪʢʫ ʦʪʢʨʳʪʳʭ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʦ-

ʚʝʨʭʥʦʩʪʷʤʠ. 

ɼʝʢʦʨʘʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ (ʟʘʰʠʚʢʘ) ʚʥʫʪʨʝʥʥʠʭ ʩʫʜʦʚʳʭ ʧʦʤʝʱʝʥʠʡ (ʧʝʨʝʙʦʨʦʢ, 

ʧʦʜʚʦʣʦʢʦʚ) ʠ ʝʛʦ ʦʙʨʝʰʝʪʥʠʢ ʜʦʣʞʥʳ ʙʳʪʴ ʮʝʣʠʢʦʤ ʠʟʛʦʪʦʚʣʝʥʳ ʠʟ ʥʝʛʦʨʶʯʠʭ ʤʘ-

ʪʝʨʠʘʣʦʚ. 

ʆʩʥʦʚʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʵʣʝʤʝʥʪʘʤ ʟʘʰʠʚʢʠ (ʦʪʜʝʣʢʠ) ʠ ʦʙʦʨʫʜʦʚʘʥʠ  ʁʩʫʜʦ-

ʚʳʭ ʧʦʤʝʱʝʥʠʡ ʷʚʣʷʶʪʩʷ: 

ï ʥʝʛʦʨʶʯʝʩʪʴ ʧʨʠʤʝʥʷʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ 

ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʤʠ; 

ï ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʥʘʜʸʞʥʦʩʪʴ ʚ ʪʝʯʝʥʠʝ ʩʨʦʢʘ ʩʣʫʞʙʳ ʩʫʜʥʘ; 

ï ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ; 

ï ʚʳʩʦʢʘʷ ʤʝʞʧʨʦʝʢʪʥʘʷ ʫʥʠʬʠʢʘʮʠʷ ʵʣʝʤʝʥʪʦʚ (ʠʟ-ʟʘ ʵʪʦʛʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ 

ʤʠʨʦʚʦʤ ʩʫʜʦʩʪʨʦʝʥʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʤʦʜʫʣʴʥʳʝ ʤʝʪʦʜʳ ʦʪʜʝʣʢʠ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʫ-

ʜʦʚʳʭ ʦʙʠʪʘʝʤʳʭ ʧʦʤʝʱʝʥʠʡ); 

ï ʚʳʩʦʢʘʷ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ ʦʪʜʝʣʢʠ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʘʭ ʠʭ ʠʟ-

ʛʦʪʦʚʣʝʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʤʦʥʪʘʞʘ ʚ ʩʫʜʦʚʳʭ ʧʦʤʝʱʝʥʠʷʭ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʢʘʯʝʩʪʚʝ ʠʟʦʣʷʮʠʦʥʥʦ-ʟʘʰʠʚʦʯʥʳʭ ʧʨʠʤʝʥʷʶʪ ʢʘʢ ʦʪʝʯʝʩʪ-

ʚʝʥʥʳʝ, ʪʘʢ ʠ ʟʘʨʫʙʝʞʥʳʝ ʤʘʪʝʨʠʘʣʳ. ʈʘʩʩʤʦʪʨʠʤ ʥʘʠʙʦʣʝʝ ʠʩʧʦʣʴʟʫʝʤʳʝ ʤʘʪʝʨʠʘʣʳ 

ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠ ʧʨʦʚʝʜʝʤ ʠʭ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ. 

ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʢʦʤʧʘʥʠʠ, ʧʨʝʜʣʘʛʘʶʱʠʝ ʠʟʦʣʷʮʠʦʥ-

ʥʦ-ʟʘʰʠʚʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 1. 

 



ʉʪʝʧʘʥʦʚʘ ɸ.ɸ., ʄʠʭʝʝʚʘ ʊ.ɸ. 
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ʊʘʙʣʠʮʘ 1  

ʂʦʤʧʘʥʠʠ, ʧʨʝʜʣʘʛʘʶʱʠʝ ʠʟʦʣʷʮʠʦʥʥʦ-ʟʘʰʠʚʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ 

ʀʟʦʣʷʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ 

ʆʪʝʯʝʩʪʚʝʥʥʳʝ ɿʘʨʫʙʝʞʥʳʝ 

TIZOL-FLOT [13] Paroc ï ʌʠʥʣʷʥʜʠʷ [4] 

Isotec Rockwool ï ɼʘʥʠʷ [10] 

Mustovo [15] ɽʚʨʦʪʝʨʤ ï ʌʠʥʣʷʥʜʠʷ 

ɿʘʰʠʚʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ 

ʆʪʝʯʝʩʪʚʝʥʥʳʝ ɿʘʨʫʙʝʞʥʳʝ 

çʄɸʂʉʀʇʃɸʉʊ-ʇʄè Rockwool ï ɼʘʥʠʷ 

 

ʋ ʜʘʥʥʳʭ ʢʦʤʧʘʥʠʡ ʝʩʪʴ ʩʝʨʪʠʬʠʢʘʪʳ ʪʠʧʦʚʦʛʦ ʦʜʦʙʨʝʥʠʷ ʈʄʈʉ, ʢʦʜʝʢʩʘ IMO ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʦʜʝʢʩʫ ʇʀʆ [10].  

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʘʞʜʦʡ ʤʘʨʢʠ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʠ ʟʘʨʫʙʝʞʥʦʛʦ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʜʣʦʞʝʥʠʡ ʢʦʤʧʘʥʠʡ ʜʘʥʥʦʡ ʤʘʨʢʠ, ʭʘʨʘʢʪʝʨʥʳʭ ʧʨʝ-

ʠʤʫʱʝʩʪʚ, ʢʣʘʩʩʘ ʦʛʥʝʩʪʦʡʢʦʩʪʠ, ʩʪʦʠʤʦʩʪʠ ʠ ʦʪʣʠʯʠʪʝʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʠʘ-

ʣʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2 

ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʦʣʷʮʠʦʥʥʦ-ʟʘʰʠʚʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʄ
ʘ
ʨ
ʢ
ʘ

 

ʇʨʝʜʣʦʞʝ-

ʥʠʷ 

ʅʘʟʚʘʥʠʝ  

ʤʘʪʝʨʠʘʣʘ 

(ʪʠʧ) 

ʊʦʣ-

ʱʠʥʘ 

ʤʘʪʝ-

ʨʠʘʣʘ, 

ʤʤ 

ʇʣʦʪ-

ʥʦʩʪʴ 

ʤʘʪʝ-

ʨʠʘʣʘ, 

ʢʛ/ʤ
3 

ʂʣʘʩʩ 

ʦʛʥʝ-

ʩʪʦʡ-

ʢʦʩʪʠ 

ʎʝʥʘ 

ʨʫʙ/ʤ
3 

ʇʨʠʤʝʯʘ- 

ʥʠʷ  

ʇʨʝʠʤʫ- 

ʱʝʩʪʚʘ 

ʀʟʦʣʷʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ  

T
IZ

O
L

-F
L
O

T
 [
1

3
] 

ʅʘ ʚʳʙʦʨ 

ʜʚʝ ʢʦʥʩʪ-

ʨʫʢʮʠʠ 

ʧʝʨʝʙʦʨʦʢ 

ʠ ʩʪʘʣʴʥʳʝ 

ʧʘʣʫʙʳ. 

ʊʝʧʣʦʠʟʦʣʷ-

ʮʠʦʥʥʳʝ ʧʣʠ-

ʪʳ TIZOL-

FLOT Fire 

(ʧʝʨʝʙʦʨʢʘ)  

50 100 ɸ-60 8573 ʈʘʟʤʝʨʳ 500³1000 

ʤʤ. 

ʀʟʜʝʣʠʷ, ʧʨʠʤʝ-

ʥʷʝʤʳʝ ʚ ʢʘʯʝʩʪʚʝ 

ʦʛʥʝʟʘʱʠʪʥʳʭ, 

ʚʳʜʝʨʞʠʚʘʶʪ 

ʨʘʟʦʚʳʝ ʤʘʢʩʠ-

ʤʘʣʴʥʳʝ ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʫʛʣʝʚʦʜʦ-

ʨʦʜʥʳʭ ʧʦʞʘʨʦʚ 

ʜʦ 1250 Áʉ. 

ʇʨʠ ʧʦʛʨʫʟʢʝ, 

ʨʘʟʛʨʫʟʢʝ, ʪʨʘʥʩ-

ʧʦʨʪʠʨʦʚʘʥʠʠ ʠ 

ʭʨʘʥʝʥʠʠ ʧʣʠʪ 

ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠ-

ʥʷʪʳ ʤʝʨʳ, ʦʙʝʩ-

ʧʝʯʠʚʘʶʱʠʝ ʧʨʝ-

ʜʦʭʨʘʥʝʥʠʝ ʠʭ ʦʪ 

ʫʚʣʘʞʥʝʥʠʷ ʠ 

ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʧʦʚʨʝʞʜʝʥʠʡ. 

TIZOL-FLOT Fire 

ʦʪʥʦʩʷʪʩʷ ʢ ʛʨʫʧ-

ʧʝ ʥʝʛʦʨʶʯʠʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʩʦ-

ʛʣʘʩʥʦ ʏʘʩʪʠ 1 

ʇʨʠʣʦʞʝʥʠʷ 1 

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʢʦʜʝʢʩʘ ʧʦ ʧʨʠ-

ʤʝʥʝʥʠʶ ʧʨʦʮʝ-

ʜʫʨ ʠʩʧʳʪʘʥʠʡ ʥʘ 

ʦʛʥʝʩʪʦʡʢʦʩʪʴ 

(ʈʝʟʦʣʶʮʠʷ Iʄʆ 

ʄSʉ.61(67)). 

ɻʘʨʘʥʪʠʡʥʳʡ 

ʩʨʦʢ ʭʨʘʥʝʥʠʷ 

ʧʣʠʪ ï 12 ʤʝʩʷ-

ʮʝʚ. ɻʘʨʘʥʪʠʡʥʳʡ 

ʩʨʦʢ ʵʢʩʧʣʫʘʪʘ-

ʮʠʠ ʙʦʣʝʝ 50 ʣʝʪ. 

ʊʝʧʣʦʠʟʦʣʷ-

ʮʠʦʥʥʳʝ ʧʣʠ-

ʪʳ TIZOL-

FLOT Fire 

(ʧʝʨʝʙʦʨʢʘ) 

40 100 ɸ-60 8375 

ʊʝʧʣʦʚʘʷ 

ʠʟʦʣʷʮʠʷ 

TIZOL-FLOT 

Fire (ʧʘʣʫʙʘ) 

50 50 ɸ-30 3406 

ʊʝʧʣʦʚʘʷ 

ʠʟʦʣʷʮʠʷ 

TIZOL-FLOT 

Fire (ʧʘʣʫʙʘ) 

50 100 ɸ-60 8573 

M
u

s
to

v
o
 [
1

5
] 

ʇʨʠʤʝʥʝ-

ʥʠʝ ʧʝʥʦ-

ʧʦʣʠʫʨʝʪʘ-

ʥʘ. ʉʠʩʪʝ-

ʤʘ ʠʩʧʦʣʴ-

ʟʫʝʪʩʷ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ 

ʂʦʤʧʦʥʝʥʪ ɸ 

ʤʘʨʢʠ ʀʟʦʣʘʥ 

ɸ 110/2 ʉ-M: 

ʉʤʝʩʴ ʧʦʣʠ-

ʵʬʠʨʦʚ ʠ ʩʧʝ-

ʮʠʘʣʴʥʳʭ 

ʜʦʙʘʚʦʢ. 

- 40 - ɿʘ  

0,05 ʤ 

ï 1700 

ʨʫʙ/ʤ
2
 

ʊʝʤʧʝʨʘʪʫʨʘ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ ʦʪ -50 

ʜʦ +100 ʉ̄. 

ʉʦʜʝʨʞʘʥʠʝ ʟʘ-

ʢʨʳʪʳʭ ʷʯʝʝʢ % - 

90 

ʉʧʦʩʦʙ ʥʘʥʝʩʝ-

ʥʠʷ ʪʝʧʣʦʠʟʦʣʷ-

ʮʠʠ ʤʝʪʦʜʦʤ 

ʥʘʧʳʣʝʥʠʷ ʧʝʥʦ-

ʧʦʣʠʫʨʝʪʘʥʘ ʠʤʝ-

ʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 59, 2019 ʛ. 
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ʄ
ʘ
ʨ
ʢ
ʘ

 

ʇʨʝʜʣʦʞʝ-

ʥʠʷ 

ʅʘʟʚʘʥʠʝ  

ʤʘʪʝʨʠʘʣʘ 

(ʪʠʧ) 

ʊʦʣ-

ʱʠʥʘ 

ʤʘʪʝ-

ʨʠʘʣʘ, 

ʤʤ 

ʇʣʦʪ-

ʥʦʩʪʴ 

ʤʘʪʝ-

ʨʠʘʣʘ, 

ʢʛ/ʤ
3 

ʂʣʘʩʩ 

ʦʛʥʝ-

ʩʪʦʡ-

ʢʦʩʪʠ 

ʎʝʥʘ 

ʨʫʙ/ʤ
3 

ʇʨʠʤʝʯʘ- 

ʥʠʷ  

ʇʨʝʠʤʫ- 

ʱʝʩʪʚʘ 

ʪʝʧʣʦʠʟʦ-

ʣʷʮʠʦʥʥʳʭ 

ʧʝʥʦʧʦ-

ʣʠʫʨʝʪʘʥʦ-

ʚʳʭ ʧʦ-

ʢʨʳʪʠʡ 

ʤʝʪʦʜʦʤ 

ʥʘʧʳʣʝʥʠʷ, 

ʧʨʝʜʥʘʟʥʘ-

ʯʝʥʥʳʤ 

ʜʣʷ ʪʝʧʣʦ-

ʠʟʦʣʷʮʠʠ 

ʩʫʜʦʚʳʭ 

ʢʦʥʩʪʨʫʢ-

ʮʠʡ. 

ʂʦʤʧʦʥʝʥʪ ɹ: 

ʇʦʣʠʤʝʨʥʳʡ 

ʜʠʬʝʥʠʣʤʝ-

ʪʘʥʜʠʠʟʦʮʠʘ-

ʥʘʪ. 

- 40 - ʂʦʵʬʬʠʮʠʝʥʪ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ 

ɺʪ/ʤ*ʂ - 0,022 

ʇʨʦʯʥʦʩʪʴ ʧʨʠ 

ʩʞʘʪʠʠ (10%) ʢʇʘ 

ï 200 

ʉʫʜʦʚʘʷ ʪʝʧʣʦʠʟʦ-

ʣʷʮʠʷ Mustovo 

ʚʳʛʦʜʥʦ ʦʪʣʠʯʘʝʪ-

ʩʷ ʦʪ ʘʥʘʣʦʛʦʚ 

ʤʝʥʴʰʠʤ ʚʝʩʦʤ 

(40 ʢʛ/ʤ.ʢʫʙ), ʜʦʣ-

ʛʦʚʝʯʥʦʩʪʴʶ ʠ 

ʙʳʩʪʨʳʤ ʚʨʝʤʝ-

ʥʝʤ ʩʪʘʨʪʘ (8 ʩʝʢ). 

ʧʝʨʝʜ ʠʟʦʣʷʮʠʝʡ 

ʠʟ ʧʣʠʪ ʤʠʥʝ-

ʨʘʣʴʥʦʡ ʚʘʪʳ. 

ʊʝʧʣʦʠʟʦʣʷʮʠʷ 

ʧʨʦʚʦʜʠʪʩʷ ʤʝʪʦ-

ʜʦʤ ʥʘʧʳʣʝʥʠʷ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʠʟʙʝʞʘʪʴ ʟʘʟʦʨʦʚ 

ʠ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʭ ʰʚʦʚ. ʇʝʥʦ-

ʧʦʣʠʫʨʝʪʘʥ ʚ 

ʧʨʦʮʝʩʩʝ ʥʘʥʝʩʝ-

ʥʠʷ ʟʘʧʦʣʥʷʝʪ ʚʩʝ 

ʧʫʩʪʦʪʳ. ʊʦʣʱʠ-

ʥʘ ʥʘʥʦʩʠʤʦʛʦ 

ʩʣʦʷ ʢʦʥʪʨʦʣʠʨʫ-

ʝʪʩʷ ʤʘʩʪʝʨʦʤ. 

ɹʣʘʛʦʜʘʨʷ ʚʳʩʦ-

ʢʦʡ ʪʝʭʥʦʣʦʛʠʯ-

ʥʦʩʪʠ ʨʘʙʦʪ, ʩʢʦ-

ʨʦʩʪʴ ʥʘʥʝʩʝʥʠʷ 

ʩʦʩʪʘʚʣʷʝʪ ʜʦ 

600 ʤ.ʢʚ. ʟʘ ʦʜʥʫ 

ʩʤʝʥʫ 

Is
o
te

c 

ʇʨʦʪʠʚʦ-

ʧʦʞʘʨʥʘʷ 

ʠʟʦʣʷʮʠʷ ʠ 

ʩʧʝʮʠʘʣʠ-

ʟʠʨʦʚʘʥʥʘʷ 

ʪʝʧʣʦʠʟʦ-

ʣʷʮʠʷ ʜʣʷ 

ʧʘʣʫʙ, 

ʜʚʝʨʝʡ ʠ 

ʪ.ʜ. (ʤʘʪʳ). 

ʇʨʦʰʠʚʥʦʡ 

ʤʘʪ (ʬʦʣʴʛʠ-

ʨʦʚʘʥʥʳʡ) 

 U Marine 

Wired Mat 66 

Alu1 

30-

100 

66 ʂʄ0/ 

ʂʄ1 

6600 ʄʘʪʝʨʠʘʣʳ ʀʟʦʪʝʢ 

ʠʟ ʤʠʥʝʨʘʣʴʥʦʡ 

ʚʘʪʳ ʦʪʣʠʯʘʶʪʩʷ 

ʚʳʩʦʢʠʤʠ ʟʚʫʢʦ- ʠ 

ʪʝʧʣʦʠʟʦʣʠʨʫʶ-

ʱʠʤʠ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʘʤʠ ʠ ʤʦʛʫʪ 

ʧʨʠʤʝʥʷʪʴʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʦʛʥʝʟʘ-

ʱʠʪʳ. ʂʨʦʤʝ ʪʦʛʦ, 

ʝʱʝ ʦʜʥʦʡ ʧʦʣʦ-

ʞʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ 

ʵʪʠʭ ʤʘʪʝʨʠʘʣʦʚ 

ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʦʪʘ 

ʚ ʤʦʥʪʘʞʝ 

ʇʨʝʢʨʘʩʥʳʝ ʪʝʧ-

ʣʦʠʟʦʣʷʮʠʦʥʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ; 

ʚʳʩʦʢʠʝ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ ʧʦ ʟʚʫ-

ʢʦʠʟʦʣʷʮʠʠ; ʵʢʦ-

ʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʝ 

ʤʘʪʝʨʠʘʣʳ; ʤʘ-

ʣʳʡ ʫʜʝʣʴʥʳʡ 

ʚʝʩ; ʵʢʦʥʦʤʠʷ 

ʧʨʠ ʪʨʘʥʩʧʦʨʪʠ-

ʨʦʚʢʝ, ʚ ʩʚʷʟʠ ʩ 

ʪʝʤ, ʯʪʦ ʧʨʠ ʫʧʘ-

ʢʦʚʢʝ ʥʘ ʟʘʚʦʜʝ ʚ 

ʧʘʯʢʠ, ʜʦʩʪʠʛʘʝʪ-

ʩʷ ʚʳʩʦʢʘʷ ʩʪʝ-

ʧʝʥʴ ʩʞʘʪʠʷ ʤʘ-

ʪʝʨʠʘʣʘ. ʆʪʣʠʯ-

ʥʳʝ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ ʧʦ ʧʘʨʝ 

ʮʝʥʘ-ʢʘʯʝʩʪʚʦ 

U MPA/A 

ʇʣʠʪʘ 

(+ʜʚʫʩʪʦʨʦʥʥ

ʝʝ ʧʦʢʨʳʪʠʝ 

ʠʟ ʬʦʣʴʛʠ) 

30-

100 

24; 36; 

48; 66 

ʂʄ0/ 

ʂʄ1 

3300-

6600 

 U MPV ʇʣʠ-

ʪʘ 

(+ ʧʦʢʨʳʪʠʝ 

ʠʟ ʩʪʝʢʣʦʭʦʣ-

ʩʪʘ) 

30-

100 

24; 36; 

48; 66 

ʂʄ0/ 

ʂʄ1 

3300-

6600 

P
a

ro
c
 [
4
] 

ʇʨʠʤʝʥʝ-

ʥʠʝ ʧʣʠʪ ʠ 

ʤʘʪʦʚ ʩ 

ʨʘʟʣʠʯʥʦʡ 

ʧʣʦʪʥʦ-

ʩʪʴʶ ʩ 

ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʤ 

PAROC Wired 

Mat  

50-

100 

28 ʂʄ0/ 

ʂʄ1 

1985-

3000 

ʅʝʛʦʨʶʯʠʡ ʧʨʦ-

ʰʠʚʥʦʡ ʤʘʪ ʠ 

ʧʣʠʪʘ ʥʘ ʦʩʥʦʚʝ 

ʢʘʤʝʥʥʦʡ ʚʘʪʳ. 

ʇʨʠʤʝʥʷʝʪʩʷ ʜʣʷ 

ʪʝʧʣʦ-, ʟʚʫʢʦ- 

ʠʟʦʣʷʮʠʠ, ʦʛʥʝʟʘ-

ʱʠʪʳ ʧʣʦʩʢʠʭ, 

ʄʘʪ ʠʤʝʝʪ ʦʜʥʦ-

ʩʪʦʨʦʥʥʶʶ ʦʙ-

ʢʣʘʜʢʫ ʠʟ ʥʝʘʨ-

ʤʠʨʦʚʘʥʥʦʡ ʘʣʶ-

ʤʠʥʠʝʚʦʡ ʬʦʣʴʛʠ, 

ʩʣʫʞʘʱʝʡ ʜʣʷ 

ʩʥʠʞʝʥʠʷ ʪʝʧʣʦ-

ʚʳʭ ʧʦʪʦʢʦʚ ʠʟ-

PAROC Fire 

slab 60  

30-

100 

60 ʂʄ0/ 

ʂʄ1 

2750-

5200 

PAROC Fire 

slab VL 

(+ALU) 

20-

120 

100  ʂʄ0/ 

ʂʄ1 

3000-

8000 



ʉʪʝʧʘʥʦʚʘ ɸ.ɸ., ʄʠʭʝʝʚʘ ʊ.ɸ. 
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ʄ
ʘ
ʨ
ʢ
ʘ

 

ʇʨʝʜʣʦʞʝ-

ʥʠʷ 

ʅʘʟʚʘʥʠʝ  

ʤʘʪʝʨʠʘʣʘ 

(ʪʠʧ) 

ʊʦʣ-

ʱʠʥʘ 

ʤʘʪʝ-

ʨʠʘʣʘ, 

ʤʤ 

ʇʣʦʪ-

ʥʦʩʪʴ 

ʤʘʪʝ-

ʨʠʘʣʘ, 

ʢʛ/ʤ
3 

ʂʣʘʩʩ 

ʦʛʥʝ-

ʩʪʦʡ-

ʢʦʩʪʠ 

ʎʝʥʘ 

ʨʫʙ/ʤ
3 

ʇʨʠʤʝʯʘ- 

ʥʠʷ  

ʇʨʝʠʤʫ- 

ʱʝʩʪʚʘ 

ʟʘʱʠʪʥʳʤ 

ʧʦʢʨʳʪʠʝʤ 

ʠ ʙʝʟ. 

PAROC Wired 

Mat 100 

30-

120 

100  ʂʄ0/ 

ʂʄ1 

3000-

8000 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʠ 

ʬʘʩʦʥʥʳʡ ʧʦʚʝʨʭ-

ʥʦʩʪʝʡ ʠʥʞʝʥʝʨ-

ʥʦʛʦ ʠ ʧʨʦʤʳʰ-

ʣʝʥʥʦʛʦ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ.  

ʣʫʯʝʥʠʝʤ ʠ 

ʩʪʘʣʴʥʦʡ ʦʮʠʥʢʦ-

ʚʘʥʥʦʡ ʩʝʪʢʠ, 

ʩʫʱʝʩʪʚʝʥʥʦ 

ʦʙʣʝʛʯʘʶʱʝʡ 

ʤʦʥʪʘʞ. ʀʟʦʣʷ-

ʮʠʷ ʥʝ ʜʘʝʪ ʫʩʘʜ-

ʢʫ ʠ ʥʝ ʪʝʨʷʝʪ 

ʩʚʦʠʭ ʩʚʦʡʩʪʚ ʚ 

ʧʨʦʮʝʩʩʝ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ.  

R
o

c
k
w

o
o

l 
[1

0
] 

ʇʨʠʤʝʥʝ-

ʥʠʝ ʧʣʠʪ ʠ 

ʤʘʪʦʚ ʩ 

ʨʘʟʣʠʯʥʦʡ 

ʧʣʦʪʥʦ-

ʩʪʴʶ ʩ 

ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʤ 

ʟʘʱʠʪʥʳʤ 

ʧʦʢʨʳʪʠʝʤ 

ʠ ʙʝʟ. 

Marine Wired 

Mat 80/90/105 

ɻʠʙʢʠʡ ʤʘʪ, 

ʧʦʢʨʳʪʳʡ 

ʩʪʝʢʣʦʪʢʘʥʴʶ 

ʠ ʧʨʦʚʦʣʦʯ-

ʥʦʡ ʩʝʪʢʦʡ ʩ 

ʚʥʝʰʥʝʡ ʩʪʦ-

ʨʦʥʳ. 

30-90 100  ʂʄ0/ 

ʂʄ1 

3000-

7600 

ɼʣʷ ʠʟʦʣʷʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʠʩ-

ʧʦʣʴʟʫʝʤʳʭ ʚ 

ʦʙʣʘʩʪʠ ʩʫʜʦ-

ʩʪʨʦʝʥʠʷ ʠ ʠʟʦʣʷ-

ʮʠʠ ʥʝʬʪʝʜʦʙʳ-

ʚʘʶʱʠʭ ʧʣʘʪʬʦʨʤ, 

ʩʫʱʝʩʪʚʫʶʪ ʞʝʩʪ-

ʢʠʝ ʪʨʝʙʦʚʘʥʠʷ. 

ʀʟʦʣʷʮʠʷ 

Rockwool Marine 

& Offshore ʧʨʦʠʟ-

ʚʦʜʠʪʩʷ ʠʟ ʢʘʤʝʥ-

ʥʦʡ ʚʘʪʳ, ʢʦʪʦʨʘʷ 

ʦʙʣʘʜʘʝʪ ʧʨʝʚʦʩ-

ʭʦʜʥʳʤʠ ʩʚʦʡʩʪ-

ʚʘʤʠ ʚ ʵʪʠʭ ʨʘʟʥʦ-

ʧʣʘʥʦʚʳʭ ʦʙʣʘʩ-

ʪʷʭ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ, 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ 

ʵʪʠʤ, ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʩʪʠ, ʦʩʦ-

ʙʝʥʥʦ ʚʳʩʦʢʦʝ 

ʟʥʘʯʝʥʠʝ ʧʨʠʦʙ-

ʨʝʪʘʝʪ ʥʘʣʠʯʠʝ ʫ 

ʧʨʦʜʫʢʮʠʠ ʭʦʨʦ-

ʰʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʚ ʦʪʥʦʰʝʥʠʠ 

ʦʛʥʝʟʘʱʠʪʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ, 

ʚʦʜʦʦʪʪʘʣʢʠʚʘʶ-

ʱʠʭ ʩʚʦʡʩʪʚ ʠ 

ʟʚʫʢʦʠʟʦʣʷʮʠʦʥ-

ʥʳʭ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ. 

 

Marine Batts 

32 

ʇʦʣʫʞʝʩʪʢʘʷ 

ʧʣʠʪʘ ʜʣʷ 

ʠʟʦʣʷʮʠʠ, 

ʦʙʝʩʧʝʯʠ-

ʚʘʶʱʠʡ ʢʦʤ-

ʬʦʨʪ. 

50,75,

100 

100  ʂʄ0/ 

ʂʄ1  

4000-

8000 

Marine Slab 

200 

ʇʨʦʯʥʳʝ ʠ 

ʞʝʩʪʢʠʝ ʧʣʠ-

ʪʳ ʜʣʷ, ʥʘ-

ʧʨʠʤʝʨ, ʧʣʘ-

ʚʘʶʱʠʭ ʧʘʣʫʙ 

ʠʣʠ ʜʣʷ ʨʘʩ-

ʢʨʦʡʢʠ ʥʘ 

ʣʘʤʝʣʠ ʠ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ 

ʜʣʷ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʩʵʥʜʚʠʯ-

ʧʘʥʝʣʝʡ. 

30,50,

60 

100  ʂʄ0/ 

ʂʄ1 

4100-

8000 

ɿʘʰʠʚʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ 

R
o

c
k
w

o
o

l 

ʇʦʪʦʣʦʯ-

ʥʳʝ ʧʘʥʝʣʠ 

(ʤʠʥʝʨʘʣʴ-

ʥʘʷ ʚʘʪʘ) ʠ 

ʘʣʶʤʠʥʠʝ-

ʚʳʝ ʩʦʪʦ-

ʚʳʝ ʧʦʪʦ-

ʣʦʯʥʳʝ 

ʧʘʥʝʣʠ 

ASCP -

T30A/D 

ASCP -

T25A/D 

(ʤʠʥʝʨʘʣʴ-

ʥʳʝ) 

30 

25 

 

150 B-15/ 

B-0 

 ʂʦʵʬʬʠʮʠʝʥʪ 

ʰʫʤʦʧʦʜʘʚʣʝʥʠʷ 

30ï31 ɼʙ; ʂʦʵʬ-

ʬʠʮʠʝʥʪ ʪʝʧʣʦʚʦ-

ʛʦ ʧʨʦʧʫʩʢʘʥʠʷ 

1.10 ï 1.14 

ʢʢʘʣ/ʤ
2
-ʯ ÁC  

ʍʦʨʦʰʠʝ ʧʦʢʘʟʘ-

ʪʝʣʠ ʦʛʥʝʟʘʱʠʪ-

ʥʦʡ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ, ʚʦʜʦʦʪʪʘʣʢʠ-

ʚʘʶʱʠʭ ʩʚʦʡʩʪʚ 

ʠ ʟʚʫʢʦʠʟʦʣʷʮʠ-

ʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ. ASCP(AH) -

T30A/D 

ASCP(AH) -

T25A/D (ʘʣʁ-

ʤʠʥʠʝʚʳʝ)  

30 

25 

- B-0   



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 59, 2019 ʛ. 
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ʄ
ʘ
ʨ
ʢ
ʘ

 

ʇʨʝʜʣʦʞʝ-

ʥʠʷ 

ʅʘʟʚʘʥʠʝ  

ʤʘʪʝʨʠʘʣʘ 

(ʪʠʧ) 

ʊʦʣ-

ʱʠʥʘ 

ʤʘʪʝ-

ʨʠʘʣʘ, 

ʤʤ 

ʇʣʦʪ-

ʥʦʩʪʴ 

ʤʘʪʝ-

ʨʠʘʣʘ, 

ʢʛ/ʤ
3 

ʂʣʘʩʩ 

ʦʛʥʝ-

ʩʪʦʡ-

ʢʦʩʪʠ 

ʎʝʥʘ 

ʨʫʙ/ʤ
3 

ʇʨʠʤʝʯʘ- 

ʥʠʷ  

ʇʨʝʠʤʫ- 

ʱʝʩʪʚʘ 

ç
ʄ
ɸ
ʂ
ʉ
ʀ
ʇ
ʃ
ɸ
ʉ
ʊ

-ʇ
ʄ
è 

ʀʟʛʦʪʦʚʣʝ-

ʥʠʝ ʧʝʨʝ-

ʙʦʨʦʢ, 

ʚʳʛʦʨʦʜʦʢ, 

ʟʘʰʠʚʢʠ ʠ 

ʦʪʜʝʣʢʠ 

ʩʫʜʦʚʳʭ 

ʧʦʤʝʱʝ-

ʥʠʡ. 

ʅʘʨʫʞʥʳʝ 

ʩʣʦʠ ï ʜʝʢʦ-

ʨʘʪʠʚʥʳʡ 

ʙʫʤʘʞʥʦ-

ʩʣʦʠʩʪʳʡ 

ʧʣʘʩʪʠʢ. 

ʉʨʝʜʥʠʡ ʩʣʦʡ 

ï ʥʝʛʦʨʶʯʠʝ 

ʚʝʨʤʠʢʫʣʠʪʦ-

ʩʠʣʠʢʘʪʥʳʝ 

ʧʣʠʪʳ. 

25-30 640 ɺï15/ 

ɺï0  

 ʇʣʦʪʥʦʩʪʴ ʧʨʠ 

ʩʞʘʪʠʠ, ʥʝ ʤʝʥʝʝ ï 

4,0 ʄʇʘ.  

ʇʣʦʪʥʦʩʪʴ ʧʨʠ 

ʠʟʛʠʙʝ, ʥʝ ʤʝʥʝʝ ï 

20,0 ʄʇʘ.  

ɸʜʛʝʟʠʦʥʥʘʷ 

ʧʨʦʯʥʦʩʪʴ: (ʧʨʠ 

ʦʪʨʳʚʝ, ʥʝ ʤʝʥʝʝ ï 

0,5 ʄʇʘ; ʧʨʠ 

ʩʜʚʠʛʝ, ʥʝ ʤʝʥʝʝ ï 

0,5 ʄʇʘ). 

ʆʩʚʦʝʥ ʩʝʨʠʡʥʳʡ 

ʚʳʧʫʩʢ ï ʦʙʲʝʤ 

ʚʳʧʫʩʢʘ, ʥʝ ʤʝ-

ʥʝʝ 10000 ʤ
2
 ʚ 

ʛʦʜ. ʇʨʝʢʨʘʩʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʦ ʟʚʫʢʦʠʟʦʣʷʮʠʠ 

ʠ ʚʦʜʦʦʪʪʘʣʢʠ-

ʚʘʶʱʠʭ ʩʚʦʡʩʪʚ. 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʨʘʚʥʝʥʠʷ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʤʘʨʢʠ ʥʝ ʫʩʪʫʧʘʶʪ 

ʝʚʨʦʧʝʡʩʢʠʤ ʤʘʨʢʘʤ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʩʧʦʩʦʙʳ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʠʟʦʣʷʮʠʠ, ʥʘʧʨʠʤʝʨ, ʪʘʢʘʷ ʤʘʨʢʘ, ʢʘʢ çMustovoè, ʧʨʝʜʣʘʛʘʝʪ ʥʘʥʝʩʝʥʠʝ ʪʝʧʣʦʠʟʦʣʷ-

ʮʠʠ ʤʝʪʦʜʦʤ ʥʘʧʳʣʝʥʠʷ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥʘ, ʢʦʪʦʨʳʡ ʪʘʢʞʝ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʟʘ-

ʨʫʙʝʞʥʦʤ ʩʫʜʦʩʪʨʦʝʥʠʠ ʠ ʩʫʜʦʨʝʤʦʥʪʝ.  

ʀʟ ʟʘʨʫʙʝʞʥʳʭ ï ʥʘʠʙʦʣʝʝ ʠʩʧʦʣʴʟʫʝʤʳʝ ʤʘʨʢʠ ï çParocè ʠ çRockwoolè. çRock-

woolè ʩʝʨʪʠʬʠʮʠʨʦʚʘʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʩʣʝʜʥʝʡ ʜʠʨʝʢʪʠʚʦʡ MED. ɹʣʘʛʦʜʘʨʷ ʩʚʦʠʤ 

ʫʥʠʢʘʣʴʥʳʤ ʩʚʦʡʩʪʚʘʤ ʠ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʧʨʦʜʫʢʪʘʤ, ʠʟʦʣʷʮʠʷ ʤʦʞʝʪ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦʚʩʶʜʫ. ʕʪʦ ʦʪʥʦʩʠʪʩʷ, ʥʘʧʨʠʤʝʨ, ʢ ʢʦʥʩʪʨʫʢʮʠʷʤ ʧʝʨʝʙʦʨʦʢ ʠ ʧʘʣʫʙ, 

ʤʘʰʠʥʥʳʤ ʦʪʜʝʣʝʥʠʷʤ, ʪʨʫʙʦʧʨʦʚʦʜʘʤ ʠ ʚʦʟʜʫʭʦʚʦʜʘʤ, ʜʚʝʨʷʤ ʠ ʧʘʥʝʣʷʤ, ʧʣʘʚʘʶ-

ʠɦʤ ʧʦʣʘʤ ʠ ʧʦʜʚʦʜʥʳʤ ʪʨʫʙʦʧʨʦʚʦʜʘʤ. ɼʘʥʥʳʝ ʤʘʨʢʠ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʠʤ ʢʣʘʩʩʦʤ 

ʧʦʞʘʨʦʫʩʪʦʡʯʠʚʦʩʪʠ.  

ɼʣʷ ʠʟʦʣʷʮʠʠ ʠ ʦʪʜʝʣʢʠ ʩʫʜʦʚʳʭ ʧʦʤʝʱʝʥʠʡ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʥʘʟʥʘʯʝʥʠʷ, 

ʧʨʠʤʝʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʠʟʦʣʷʮʠʦʥʥʦ-ʟʘʰʠʚʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʢʦʪʦ-

ʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣ. 3. 

ʇʦʜʚʦʜʷ ʠʪʦʛ, ʩʣʝʜʫʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠʟʦʣʷʮʠʦʥʥʳʭ ʚʠʜʦʚ 

ʧʦʢʨʳʪʠʡ ʧʦʟʚʦʣʷʝʪ ʧʦʜʦʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʡ ʪʠʧ ʠʟʦʣʷʮʠʠ ʜʣʷ ʢʘʞʜʦʡ ʢʦʥ-

ʩʪʨʫʢʮʠʠ ʩʫʜʥʘ. 

ɺʘʞʥʳʤ ʩʚʦʡʩʪʚʦʤ ʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʦʚ ʠ ʧʣʠʪ ʷʚʣʷʝʪʩʷ ʠʭ ʧʦʣʥʘʷ ʥʝʚʦʩʧʨʠʠʤ-

ʯʠʚʦʩʪʴ ʢ ʦʛʥʶ. ʇʨʠʤʝʥʷʝʤʳʡ ʚ ʥʠʭ ʥʘʧʦʣʥʠʪʝʣʴ ʥʝ ʚʦʩʧʣʘʤʝʥʷʝʪʩʷ, ʥʝ ʛʦʨʠʪ, ʥʝ 

ʧʦʜʚʝʨʞʝʥ ʛʥʠʝʥʠʶ, ʠ, ʧʨʠ ʩʦʟʜʘʥʠʠ ʭʦʨʦʰʝʡ ʛʠʜʨʦ- ʠ ʧʘʨʦʠʟʦʣʠʨʫʶʱʝʡ ʧʨʦʩʣʦʡʢʠ, 

ʧʨʦʩʣʫʞʠʪ ʜʦʣʛʠʝ ʛʦʜʳ. ʇʣʠʪʳ ʷʚʣʷʶʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʤʠ, ʥʝ ʥʝʩʫʪ ʫʛʨʦʟʳ 

ʟʜʦʨʦʚʴʶ, ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ, ʘ ʪʘʢʞʝ ʥʝ ʚʣʠʷʶʪ ʥʝʛʘʪʠʚʥʦ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʀʭ 

ʤʦʞʥʦ ʦʰʪʫʢʘʪʫʨʠʚʘʪʴ, ʧʨʦʚʦʜʠʪʴ ʜʨʫʛʫʶ ʦʙʣʠʮʦʚʢʫ ʠʣʠ ʧʦʢʨʘʩʢʫ. 

ʇʘʥʝʣʠ ʚ ʦʪʜʝʣʢʝ ʢʘʶʪ ʠ ʢʦʨʠʜʦʨʦʚ ʠʤʝʶʪ ʤʥʦʞʝʩʪʚʦ ʧʨʝʠʤʫʱʝʩʪʚ: ʚʦ-ʧʝʨʚʳʭ, 

ʩʫʭʦʡ ʤʦʥʪʘʞ, ʚʦ-ʚʪʦʨʳʭ, ʩʠʩʪʝʤʘ ʢʨʝʧʣʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʠʚʥʦ, ʙʝʟ ʢʘʢ-ʣʠʙʦ 

ʫʩʠʣʠʡ, ʟʘʤʝʥʠʪʴ ʧʦʚʨʝʞʜʝʥʥʫʶ ʧʘʥʝʣʴ ʥʘ ʥʦʚʫʶ, ʚ-ʪʨʝʪʴʠʭ, ʘʥʪʠʚʘʥʜʘʣʴʥʦʝ ʧʦʢʨʳ-

ʪʠʝ ʟʘʱʠʱʘʝʪ ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ, ʚ-ʯʝʪʚʸʨʪʳʭ, ʟʘʛʨʷʟʥʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ 

ʧʨʠ ʤʘʩʰʪʘʙʥʳʭ ʙʘʥʢʝʪʘʭ, ʣʝʛʢʦ ʫʜʘʣʷʶʪʩʷ ʚʣʘʞʥʦʡ ʫʙʦʨʢʦʡ. 

ʅʘ ʩʫʜʥʝ-ʨʝʩʪʦʨʘʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʪʝʧʣʦʚʘʷ ʠʟʦʣʷʮʠʷ, ʠʩʭʦʜʷ ʠʟ ʫʩʣʦʚʠʡ ʥʦʨ-

ʤʘʣʴʥʦʡ ʦʙʠʪʘʝʤʦʩʪʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʦʪ 0
 
ʉ̄ ʜʦ ʧʣʶʩ 25

 
ʉ̄, ʯʪʦ 

ʧʨʝʜʦʭʨʘʥʷʝʪ ʧʦʤʝʱʝʥʠʷ ʦʪ ʦʪʧʦʪʝʚʘʥʠʷ. 

ʊʝʧʣʦʚʘʷ ʠʟʦʣʷʮʠʷ ʚ ʞʠʣʳʭ, ʦʙʱʝʩʪʚʝʥʥʳʭ ʠ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʷʭ ʚʳʧʦʣ-

ʥʷʝʪʩʷ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʤʠ ʤʘʪʘʤʠ ʤʘʨʢʠ çRockwoolè, ʧʦʢʨʳʪʳʤʠ ʩʪʝʢʣʦʪʢʘʥʴʶ ʠ 

ʧʨʦʚʦʣʦʯʥʦʡ ʩʝʪʢʦʡ ʩ ʚʥʝʰʥʝʡ ʩʪʦʨʦʥʳ ʪʦʣʱʠʥʦʡ 60 ʤʤ (ʚ ʜʚʘ ʩʣʦʷ). ʄʘʪʳ ʢʨʝʧʷʪʩʷ 

ʢ ʤʝʪʘʣʣʠʯʝʩʢʠʤ ʧʦʚʝʨʭʥʦʩʪʷʤ ʩ ʧʦʤʦʱʴʶ ʢʣʝʷ, ʰʧʣʠʥʪʦʚ ʠ ʰʘʡʙ. ɺ ʷʯʝʡʢʠ ʤʝʪʘʣ-

ʣʠʯʝʩʢʦʛʦ ʦʙʨʝʰʝʪʥʠʢʘ ʢʦʨʠʜʦʨʦʚ ʤʘʪʳ ʩʪʘʚʷʪʩʷ ʩ ʫʧʣʦʪʥʝʥʠʝʤ ʚ 1,5 ʨʘʟʘ. 



ʉʪʝʧʘʥʦʚʘ ɸ.ɸ., ʄʠʭʝʝʚʘ ʊ.ɸ. 

ʆʙʦʩʥʦʚʘʥʠʝ ʚʳʙʦʨʘ ʠʟʦʣʷʮʠʦʥʥʦ-ʟʘʰʠʚʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʧʦʤʝʱʝʥʠʡ ʧʣʘʚʫʯʝʛʦ » 

 76 

ʊʘʙʣʠʮʘ 3 

 ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠʟʦʣʷʮʠʦʥʥʦ-ʟʘʰʠʚʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ  
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ʀʟʦʣʷʮʠʷ 
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 TIZOL-FLOT ʪʝʧʣʦ-

ʠʟʦʣʷʮʠʦʥʥʳʝ ʧʣʠʪʳ 

ʅʝʛʦʨʶʯʠʝ 0,035/0,038 1,0 ʥʝʪ ʈʘʩʧʣʘʚ ʛʦʨʥʳʭ 

ʧʦʨʦʜ 

0,32 

Mustovo - ʀʟʦʣʘʥ ɻʦʨʶʯʠʝ 

ʧʨʠ ʪʝʤʧʝ-

ʨʘʪʫʨʝ ʩʚʳ-

ʰʝ 1000ʉ 

0,022 1,0 ʥʝʪ ʇʝʥʦʧʦʣʠʫʨʝʪʘʥ - 

Isotec ï ʧʣʠʪʳ ʅʝʛʦʨʶʯʠʝ 0,038/0,046 0,4/ 

0,5 

ʥʝʪ ʄʠʥʝʨʘʣʴʥʘʷ ʚʘʪʘ 0,30 

Paroc ï ʤʘʪʳ ʠ ʧʣʠʪʳ ʅʝʛʦʨʶʯʠʝ 0,033/0,048 0,6 ʥʝʪ ʂʘʤʝʥʥʘʷ ʚʘʪʘ 0,32 

Rockwool ï ʧʣʠʪʳ  ʅʝʛʦʨʶʯʠʝ 0,034/0,060 1,0 ʥʝʪ ʂʘʤʝʥʥʘʷ ʚʘʪʘ 0,32 
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ʘ

 

TIZOL-FLOT - ʤʘʪʳ ʅʝʛʦʨʶʯʠʝ 0,038/0,040 1,0 ʥʝʪ ʈʘʩʧʣʘʚ ʛʦʨʥʳʭ 

ʧʦʨʦʜ 

0,32 

Mustovo - ʀʟʦʣʘʥ ɻʦʨʶʯʠʝ 

ʧʨʠ ʪʝʤʧʝ-

ʨʘʪʫʨʝ ʩʚʳ-

ʰʝ 1000ʉ 

0,022 1,0 - ʇʝʥʦʧʦʣʠʫʨʝʪʘʥ - 

Isotec ï ʤʘʪʳ ʅʝʛʦʨʶʯʠʝ 0,036/0,038 0,6 ʥʝʪ ʄʠʥʝʨʘʣʴʥʘʷ ʚʘʪʘ 0,32 

Paroc ï ʤʘʪʳ ʠ ʧʣʠʪʳ ʅʝʛʦʨʶʯʠʝ 0,035/0,06 0,6 ʥʝʪ ʂʘʤʝʥʥʘʷ ʚʘʪʘ 0,32 

Rockwool ï ʧʣʠʪʳ ʠ 

ʤʘʪʳ  

ʅʝʛʦʨʶʯʠʝ 0,035/0,06 1,0 ʥʝʪ ʂʘʤʝʥʥʘʷ ʚʘʪʘ 0,32 

ʇ
ʦ
ʣ 

TIZOL-FLOT ï ʧʣʠ-

ʪʳ ʠ ʤʘʪʳ 

ʅʝʛʦʨʶʯʠʝ 0,037/0,040 1,0 ʥʝʪ ʈʘʩʧʣʘʚ ʛʦʨʥʳʭ 

ʧʦʨʦʜ 

0,32 

Mustovo - ʀʟʦʣʘʥ ɻʦʨʶʯʠʝ 

ʧʨʠ ʪʝʤʧʝ-

ʨʘʪʫʨʝ ʩʚʳ-

ʰʝ 1000ʉ 

0,022 1,0 - ʇʝʥʦʧʦʣʠʫʨʝʪʘʥ - 

Isotec ï ʧʣʠʪʳ ʠ ʤʘʪʳ ʅʝʛʦʨʶʯʠʝ 0,037/0,046 0,5/ 

0,6 

ʥʝʪ ʄʠʥʝʨʘʣʴʥʘʷ ʚʘʪʘ 0,30 

Paroc ï ʤʘʪʳ ʠ ʧʣʠʪʳ ʅʝʛʦʨʶʯʠʝ 0,035/0,045 0,6 ʥʝʪ ʂʘʤʝʥʥʘʷ ʚʘʪʘ 0,32 

Rockwool ï ʧʣʠʪʳ ʠ 

ʤʘʪʳ  

ʅʝʛʦʨʶʯʠʝ 0,038/0,060 1,0 ʥʝʪ ʂʘʤʝʥʥʘʷ ʚʘʪʘ 0,32 

ɿʘʰʠʚʢʘ 
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Rockwool - ʧʘʥʝʣʠ ʅʝʛʦʨʶʯʠʝ 0,055 1,0 ʥʝʪ ʄʠʥʝʨʘʣʴʥʘʷ ʚʘʪʘ 

ʠ ʘʣʶʤʠʥʠʡ ʩʦʪʦ-

ʚʳʡ 

- 

çʄɸʂʉʀʇʃɸʉʊ-

ʇʄè - ʧʘʥʝʣʠ 

ɻʦʨʶʯʠʝ 

ʧʨʠ ʪʝʤʧʝ-

ʨʘʪʫʨʝ ʩʚʳ-

ʰʝ 1000ʉ 

0,023 1,0 ʥʝʪ ɼʝʢʦʨʘʪʠʚʥʳʡ 

ʙʫʤʘʞʥʦ-ʩʣʦʠʩ-

ʪʳʡ ʧʣʘʩʪʠʢ. 

ʉʨʝʜʥʠʡ ʩʣʦʡ ï 

ʥʝʛʦʨʶʯʠʝ ʚʝʨʤʠ-

ʢʫʣʠʪʦ-ʩʠʣʠʢʘʪ-

ʥʳʝ ʧʣʠʪ r

- 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 59, 2019 ʛ. 

ʈʘʟʜʝʣ II . ʉʫʜʦʩʪʨʦʝʥʠʝ, ʩʫʜʦʨʝʤʦʥʪ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʥʘ 
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ɿʚʫʢʦʧʦʛʣʦʱʘʶʱʘʷ ʠʟʦʣʷʮʠʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʤʘʰʠʥʥʦʤ ʦʪʜʝʣʝʥʠʠ (ʄʆ) ʠ ʚ 

ʪʝʭʥʠʯʝʩʢʦʤ ʦʪʩʝʢʝ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʘʪʳ ʠʟ ʟʚʫʢʦʧʦʛʣʦʱʘʶʱʝʛʦ ʤʘʪʝ-

ʨʠʘʣʘ ʤʘʨʢʠ çRockwoolè ʪʦʣʱʠʥʦʡ 50 ʤʤ, ʘ ʚ ʄʆ - ʤʘʪʳ ʠʟ ʥʝʛʦʨʶʯʝʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʦʙʝʨʥʫʪʦʛʦ ʚ ʥʝʛʦʨʶʯʫʶ ʢʦʥʩʪʨʫʢʮʠʦʥʥʫʶ ʪʢʘʥʴ (ʚ ʢʘʯʝʩʪʚʝ ʛʠʜʨʦʟʘʱʠʪʳ) ʩ ʧʦʩʣʝ-

ʜʫʶʱʝʡ ʦʪʜʝʣʢʦʡ ʣʠʩʪʘʤʠ ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ ʩ ʧʝʨʬʦʨʘʮʠʝʡ. 

ɺ ʮʝʣʷʭ ʠʩʢʣʶʯʝʥʠʷ ʧʦʚʨʝʞʜʝʥʠʡ, ʧʨʠʤʝʥʷʝʤʘʷ ʠʟʦʣʷʮʠʷ ʠʤʝʝʪ ʛʠʜʨʦʟʘʱʠʪʥʦʝ 
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ʨʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʘʣʶʤʠʥʠʝʚʳʤʠ ʩʦʪʦʚʳʤʠ ʧʘʥʝʣʷʤʠ ʩʦ ʰʧʦʥʦʤ ʮʝʥʥʳʭ ʧʦʨʦʜ ʜʝʨʝ-

ʚʘ ʚ ʨʘʟʣʠʯʥʳʭ ʮʚʝʪʦʚʳʭ ʨʝʰʝʥʠʷʭ. ʆʪʜʝʣʢʘ ʧʦʤʝʱʝʥʠʡ ʢʘʤʙʫʟʘ ʚʳʧʦʣʥʷʝʪʩʷ ʣʠʩʪʘ-

ʤʠ ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ, ʢʦʪʦʨʳʝ ʤʦʥʪʠʨʫʶʪʩʷ ʥʘ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʢʘʨʢʘʩ.  
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ʛʦʨʶʯʠʭ ʤʠʥʝʨʘʣʴʥʳʭ ʧʣʠʪ ʤʘʨʢʠ çIsotecè ʷʯʝʡʢʦʡ 600³600 ʤʤ ʥʘ ʤʝʪʘʣʣʠʯʝʩʢʦʤ 

ʢʘʨʢʘʩʝ (ʩʦʛʣʘʩʥʦ ʜʠʟʘʡʥ ʧʨʦʝʢʪʘ), ʘ ʚ ʢʘʤʙʫʟʝ - ʠʟ ʧʦʣʠʨʦʚʘʥʥʳʭ ʧʘʥʝʣʝʡ ʤʘʨʢʠ 

çRockwoolè. ɺ ʦʙʱʝʩʪʚʝʥʥʳʭ ʩʘʥʙʣʦʢʘʭ ʧʦʜʚʦʣʦʢʠ ʚʳʧʦʣʥʷʶʪʩʷ ʠʟ ʤʘʪʠʨʦʚʘʥʥʳʭ 

ʧʘʥʝʣʝʡ (ʜʣʷ ʦʪʨʘʞʝʥʠʷ ʙʣʠʢʦʚ). 

ʇʨʠ ʦʙʦʩʥʦʚʘʥʠʠ ʚʳʙʦʨʘ ʠʟʦʣʷʮʠʦʥʥʦ-ʟʘʰʠʚʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʙʳʣʠ ʫʯʪʝʥʳ 

ʩʪʘʥʜʘʨʪʳ IMO (International Maritime Organisation), MED (Marine Equipment Directive) 

ʠ ʪʨʝʙʦʚʘʥʠʷ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʟʘʨʫʙʝʞʥʳʭ ʦʙʱʝʩʪʚ, ʚʢʣʶʯʘʷ ʈʦʩʩʠʡʩʢʠʡ ʄʦʨ-

ʩʢʦʡ ʈʝʛʠʩʪʨ ʉʫʜʦʭʦʜʩʪʚʘ.  
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Annotation. This article deals with the problem of choosing and applying insulation-sewing 

materials for the grade çRè floating restaurant spaces.  Due to the fact that the restaurant 

will be operated on the river Thames, London, not only Russian safety rules [1] and insula-

tion-sewing materials, but also European ones [2] were considered.  On the basis of the con-

sidered materials the most suitable for this ship were selected. In modern shipbuilding ex-

tremely high requirements are put to shipsô safety and comfort.  In many ways, these re-

quirements parameters depend on the insulation materials used on board a ship.  For exam-

ple, the fire safety of a ship depends on insulation materials quality and structures.  In addi-

tion, heat insulation materials used in shipbuilding should maintain their efficiency in differ-

ent climatic conditions [3]. 
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ʩʢʠʭ ʧʦʧʣʘʚʢʦʚ ʥʘ ʠʭ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʝ 

ʚʳʧʦʣʥʝʥʘ ʦʮʝʥʢʘ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʘʪʝʨʘ ʪʠʧʘ çRIBè ʩ ʧʦʤʦʱʴʶ 

ʤʝʪʦʜʦʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʛʠʜʨʦʜʠʥʘʤʠʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ NUMECA/ 

FineMarineTM. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʧʦʣʝʡ ʩʢʦʨʦʩʪʝʡ ʠ ʜʘʚʣʝʥʠʡ, ʢʘʢ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʧʫʩʘ ʢʘʪʝʨʘ, ʪʘʢ ʠ ʚ ʧʦʪʦʢʝ 

ʞʠʜʢʦʩʪʠ, ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʠʟʤʝʥʝʥʠʷ ʚ ʢʦʥʩʪʨʫʢʮʠʶ ʢʘʪʝʨʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʥʠʟʠʪʴ 

ʝʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠ ʫʤʝʥʴʰʠʪʴ çʜʝʣʴʬʠʥʠʨʦʚʘʥʠʝè. 

ɺʚʝʜʝʥʠʝ 

ʆʜʥʠʤ ʠʟ ʧʦʧʫʣʷʨʥʳʭ ʪʠʧʦʚ ʤʘʣʦʤʝʨʥʳʭ ʩʫʜʦʚ ʷʚʣʷʝʪʩʷ çRIBè ï Rigid Inflatable 

Boat, ʠʣʠ çʞʝʩʪʢʘʷ ʥʘʜʫʚʥʘʷ ʣʦʜʢʘè, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʦʙʳʯʥʳʭ ʥʘʜʫʚʥʳʭ ʣʦ-

ʜʦʢ ʠʟ ʇɺʍ ʥʘʣʠʯʠʝʤ ʞʝʩʪʢʦʛʦ ʘʣʶʤʠʥʠʝʚʦʛʦ ʠʣʠ ʧʣʘʩʪʠʢʦʚʦʛʦ ʜʥʘ. ʂ ʧʨʝʠʤʫʱʝʩʪ-

ʚʘʤ ʪʘʢʦʛʦ ʪʠʧʘ ʤʘʣʦʤʝʨʥʳʭ ʩʫʜʦʚ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʙʦʣʴʰʠʝ, ʯʝʤ ʫ ʣʦʜʦʢ ʠʟ ʇɺʍ 

ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴ, ʥʘʜʝʞʥʦʩʪʴ ʠ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ, ʦʙʝʩʧʝʯʝʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʝʡ ʢʦʨ-

ʧʫʩʘ ʠ ʧʨʦʯʥʦʩʪʴʶ ʤʘʪʝʨʠʘʣʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʠʟʛʦʪʦʚʣʝʥʳ ʙʦʨʪʘ ʠ ʜʥʠʱʝ. ʅʘʜʫʚʥʳʝ 

ʙʦʨʪʘ ʧʦʚʳʰʘʶʪ ʥʝʧʦʪʦʧʣʷʝʤʦʩʪʴ ʠ ʦʩʪʦʡʯʠʚʦʩʪʴ ʣʦʜʢʠ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʶʪ ʩʤʷʛʯʠʪʴ 

ʫʜʘʨʳ ʚʦʣʥ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʦʜʢʘʤʠ ʠʟ ʇɺʍ, ʩʫʜʘ ʜʘʥʥʦʛʦ ʪʠʧʘ ʠʟ-ʟʘ ʞʝʩʪʢʦʛʦ ʢʠʣʝ-

ʚʘʪʦʛʦ ʜʥʠʱʘ, ʧʦʟʚʦʣʷʶʪ ʜʦʩʪʠʛʘʪʴ ʙʦʣʴʰʠʭ ʩʢʦʨʦʩʪʝʡ ʚ ʨʝʞʠʤʝ ʛʣʠʩʩʠʨʦʚʘʥʠʷ. 

ɼʚʠʞʝʥʠʝ ʛʣʠʩʩʠʨʫʶʱʝʛʦ ʩʫʜʥʘ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦ-

ʢʫʧʥʦʩʪʴ ʤʥʦʞʝʩʪʚʘ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ: ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʘʚʣʝʥʠʡ ʧʦ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʧʫʩʘ, ʙʨʳʟʛʦʦʙʨʘʟʦʚʘʥʠʝ ʠ ʪ.ʜ., ʢʦʪʦʨʳʝ ʩ ʫʯʝʪʦʤ ʨʘʟʥʦʦʙʨʘʟʠʷ ʬʦʨʤ 



ʏʝʙʘʥ ɽ.ʖ., ʄʘʨʪʝʤʴʷʥʦʚʘ ʆ.ɺ., ɻʘʯʝʚ ʉ.ɺ., ʄʫʭʠʥʘ ɸ.ɸ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʬʦʨʤʳ ʢʘʪʝʨʘ ʪʠʧʘ çRIBè ʥʘ ʝʛʦ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ » 

 80 

ʢʦʨʧʫʩʦʚ ʪʘʢʠʭ ʩʫʜʦʚ (ʧʨʦʜʦʣʴʥʳʝ ʠ ʧʦʧʝʨʝʯʥʳʝ ʨʝʜʘʥʳ, ʢʠʣʝʚʘʪʦʩʪʴ ʠ ʪ.ʜ.), ʜʝʣʘʶʪ 

ʨʘʟʨʘʙʦʪʢʫ ʪʦʯʥʦʡ ʪʝʦʨʠʠ ʛʣʠʩʩʠʨʦʚʘʥʠʷ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ. 

ʀʟʥʘʯʘʣʴʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʠʜʨʦʜʠʥʘʤʠʢʠ ʛʣʠʩʩʠʨʫʶʱʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʙʳʣʠ ʥʘ-

ʧʨʘʚʣʝʥʳ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʛʠʜʨʦʩʘʤʦʣʝʪʦʚ ʠ, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, ʥʘ ʫʣʫʯʰʝʥʠʝ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢ ʛʣʠʩʩʠʨʫʶʱʠʭ ʤʘʣʦʤʝʨʥʳʭ ʩʫʜʦʚ. ʈʘʟʚʠʪʠʝ ʩʢʦʨʦʩʪʥʦʛʦ ʛʨʘʞʜʘʥʩʢʦʛʦ ʬʣʦ-

ʪʘ ʧʦʟʚʦʣʠʣʦ ʥʘʧʨʘʚʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʦʧʪʠʤʠʟʘʮʠʶ ʬʦʨʤ ʢʦʨʧʫʩʦʚ ʛʣʠʩʩʠʨʫʶʱʠʭ 

ʢʘʪʝʨʦʚ ʠ ʩʫʜʦʚ ʥʘ ʧʦʜʚʦʜʥʳʭ ʢʨʳʣʴʷʭ. 

ʀʩʩʣʝʜʦʚʘʥʠʶ ʧʨʠʟʤʘʪʠʯʝʩʢʠʭ ʛʣʠʩʩʠʨʫʶʱʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʙʳʣʠ ʧʦʩʚʷʱʝʥʳ 

ʨʘʙʦʪʳ Baker [1] ʚ 1910, ʧʝʨʚʳʝ ʢʦʤʧʣʝʢʩʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ 

ʚʳʧʦʣʥʝʥʳ ɿʦʪʪʦʨʬʦʤ [2]. ɺ ʧʦʩʣʝʜʫʶʱʠʭ ʨʘʙʦʪʘʭ Shoemaker [3], Sambraus [4], ʉʝ-

ʜʦʚʘ [5] ʠ Locke [6] ʧʨʠʚʝʜʝʥ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʦʧʠʩʳ-

ʚʘʶʱʠʭ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ɻɼʍ) ʧʨʠʟʤʘʪʠʯʝʩʢʦʡ ʛʣʠʩʩʠʨʫʶʱʝʡ 

ʧʣʘʩʪʠʥʳ ʩ ʧʦʩʪʦʷʥʥʦʡ ʢʠʣʝʚʘʪʦʩʪʴʶ ʧʨʠ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʜʠʬʬʝʨʝʥʪʝ, ʩʤʦʯʝʥʥʦʡ 

ʜʣʠʥʝ ʠ ʩʢʦʨʦʩʪʠ [22]. ʇʦʟʜʥʝʝ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʘʥʘ-

ʣʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʷʚʣʝʥʠʷ ʛʣʠʩʩʠʨʦʚʘʥʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʦʧʠʩʳʚʘʣʠ ʚʩʧʣʳʪʠʝ ʛʣʠʩʩʠʨʫʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʩʤʦʯʝʥʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʘʚʣʝʥʠʷ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʝ 

ʩʠʣʳ, ʬʦʨʤʫ ʢʠʣʴʚʘʪʝʨʥʦʛʦ ʩʣʝʜʘ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʨʳʟʛ, ʜʠʥʘʤʠʯʝʩʢʫʶ ʦʩʪʦʡʯʠʚʦʩʪʴ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʣʷ ʧʘʨʘʣʣʝʣʴʥʦ ʛʣʠʩʩʠʨʫʶʱʠʭ ʧʣʘʩʪʠʥ [22]. 

ɺ 1949 ʂʦʨʚʠʥ-ʂʨʦʢʦʚʩʢʠʡ ʠ ʉʘʚʠʪʩʢʠʡ [7] ʦʧʫʙʣʠʢʦʚʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʛʣʠʩʩʠʨʦ-

ʚʘʥʠʷ, ʧʦʩʚʷʱʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʶ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ ʧʦʜʲʝʤʥʦʡ ʩʠʣʳ ʛʣʠʩʩʠʨʫʶʱʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ. ʅʘ ʦʩʥʦʚʝ ʵʪʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʄʶʨʨʵʡ [8] ʨʘʟʨʘʙʦʪʘʣ ʨʘʩʯʝʪʥʫʶ ʧʨʦʮʝʜʫʨʫ, 

ʧʦʟʚʦʣʷʶʱʫʶ ʦʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʛʣʠʩʩʠʨʦʚʘʥʠʷ. ʉʘʚʠʪʩʢʠ ʠ ʅʝʡʜʠʥʛʝʨʦʤ [9] ʚ 

1954 ʛʦʜʫ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʥʘʙʦʨ ʵʤʧʠʨʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʜʣʷ ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪʨʦʚ ʛʣʠʩ-

ʩʠʨʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʶ ʦʙʪʝʢʘʥʠʷ ʨʝʜʘʥʥʳʭ ʢʦʨʧʫʩʦʚ ʧʦʩʚʷʱʝʥʳ ʨʘʙʦʪʳ ɽ. ʂʣʝʤʝʥ-

ʪʘ [10]. ɺʦʧʨʦʩʘʤʠ ʛʠʜʨʦʜʠʥʘʤʠʢʠ ʛʣʠʩʩʠʨʫʶʱʠʭ ʩʫʜʦʚ ʟʘʥʠʤʘʣʠʩʴ ʪʘʢʠʝ ʫʯʝʥʳʝ ʢʘʢ 

ʉ.ɸ. ʏʘʧʣʳʛʠʥ, ɻ.ɽ. ʇʘʚʣʝʥʢʦ, ʅ.ɸ. ʉʦʢʦʣʦʚ, ʅ.ʉ. ɺʦʣʦʜʠʥ, ɸ.ʄ. ɺʘʛʘʥʦʚ, ʂ.ʇ. ʍʘ-

ʨʠʪʦʥʦʚ, ʗ.ʀ. ɺʦʡʪʢʫʥʩʢʠʡ, ʚ ʨʘʙʦʪʘʭ ʢʦʪʦʨʳʭ ʨʘʟʨʘʙʦʪʘʥʳ ʦʩʥʦʚʳ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʦ-

ʨʠʠ ʛʣʠʩʩʠʨʦʚʘʥʠʷ, ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ ɻɼʍ ʛʣʠʩʩʠʨʫʶʱʠʭ ʩʫʜʦʚ [22]. 

ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʪʘʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʢʦʨʧʫʩʘ ʢʘ-

ʪʝʨʘ ʪʠʧʘ çRIBè ʢʘʢ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʥʘʜʫʚʥʳʝ ʙʦʨʪʘ, ʩʦʚʤʝʱʝʥʥʳʝ ʩ ʞʝʩʪʢʠʤ ʜʥʠ-

ʱʝʤ, ʦʩʥʘʱʝʥʥʳʤ ʧʨʦʜʦʣʴʥʳʤʠ ʨʝʜʘʥʘʤʠ, ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ɻɼʍ ʢʘʪʝʨʘ. ʋʯʝʪ ʧʦʜʦʙʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʫʜʦʚ ʪʘʢʦʛʦ ʪʠʧʘ 

ʚʦʟʤʦʞʝʥ ʣʠʰʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʤʦʜʝʣʴʥʳʭ ʠʣʠ ʥʘʪʫʨʥʳʭ ʠʩʧʳʪʘʥʠʡ, ʘ ʪʘʢʞʝ ʯʠʩʣʝʥʥʦ-

ʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʢʘʪʝʨʘ 

ʪʠʧʘ çRIBè ʥʘ ʝʛʦ ɻɼʍ ʯʠʩʣʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʠ ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʠʭ ʦʩʥʦʚʝ ʦʩʥʦʚʥʳʭ 

ʧʨʦʝʢʪʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʦ ʩʦʟʜʘʥʠʶ ʩʢʦʨʦʩʪʥʦʛʦ ʛʣʠʩʩʠʨʫʶʱʝʛʦ ʢʘʪʝʨʘ. 

1. ʀʩʩʣʝʜʦʚʘʥʠʝ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʪʝʨʘ  

ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ NUMECA/FineMarine
TM

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʤʝʨʯʝʩʢʠʭ ʨʘʩʯʝʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʛʠʜʨʦʜʠ-

ʥʘʤʠʢʠ (CFD) ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ɻɼʍ ʩʫʜʦʚ ʚ ʭʦʜʝ ʠʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚ ʥʘ-

ʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʱʝʫʧʦʪʨʝʙʠʪʝʣʴʥʳʤ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤ ʢʘʯʝʩʪ-

ʚʦʤ ʦʧʨʝʜʝʣʝʥʠʷ ɻɼʍ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ɻɼʍ ʢʦʨʧʫʩʘ ʢʘʪʝʨʘ ʪʠʧʘ çRIBè ʠʩʧʦʣʴʟʦ-

ʚʘʣʩʷ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ NUMECA/FineMarine
TM
, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʦʜʭʦʜʝ RANS, 

ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʨʝʰʝʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʟʘʜʘʯ ʢʦʨʘʙʝʣʴʥʦʡ ʛʠʜʨʦʜʠʥʘ-

ʤʠʢʠ, ʚʢʣʶʯʘʷ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʚʠʞʝʥʠʶ ʩʫʜʥʘ, ʨʘʩʯʝʪ ʤʘʥʝʚʨʝʥʥʳʭ 

ʢʘʯʝʩʪʚ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʢʘʚʠʪʘʮʠʠ ʠ ʨʘʙʦʪʳ ʜʚʠʞʠʪʝʣʝʡ [11ï18, 22]. 

ɺʳʧʦʣʥʝʥʥʳʝ ʨʘʥʝʝ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ NUMECA/FineMarine
TM

 ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʙʫʢʩʠʨʦʚʦʯʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʫʜʦʚ ʚ ʫʩʣʦʚʠʷʭ ʭʦʜʦʚʳʭ ʠʩʧʳʪʘʥʠʡ, ʘ ʪʘʢʞʝ 

ʩʨʘʚʥʝʥʠʝ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʪʫʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʤʦʜʝʣʝʡ ʛʣʠʩʩʠʨʫʶʱʠʭ ʩʫʜʦʚ, ʧʦʢʘ-

ʟʘʣʠ ʭʦʨʦʰʝʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʯʠʩʣʝʥʥʳʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ [13ï18,21]. 
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ʏʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ɻɼʍ ʩʫʜʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

NUMECA/FineMarine
TM

 ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

1. ʈʘʟʨʘʙʦʪʢʘ ʠ ʠʤʧʦʨʪ ʪʚʝʨʜʦʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ, ʧʦʩʪʨʦʝʥʠʝ ʨʘʩʯʝʪʥʦʛʦ ʜʦʤʝʥʘ; 

2. ʇʦʩʪʨʦʝʥʠʝ ʨʘʩʯʝʪʥʦʡ ʩʝʪʢʠ; 

2. ɿʘʜʘʥʠʝ ʥʘʯʘʣʴʥʳʭ ʠ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ, ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʫʜʥʘ; 

3. ɺʠʟʫʘʣʠʟʘʮʠʷ ʠ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ɻɼʍ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ çʜʝʣʴʬʠʥʠʨʦʚʘʥʠʷè ʥʘ ʚʳ-

ʩʦʢʠʭ ʩʢʦʨʦʩʪʷʭ ʢʦʨʧʫʩʘ ʢʘʪʝʨʘ ʪʠʧʘ çRIBè ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʯʠʩʣʝʥ-

ʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠʩʭʦʜʥʦʡ ʛʝʦʤʝʪʨʠʠ ʢʦʨʧʫʩʘ ʢʘʪʝʨʘ. ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʨʘʩʯʝʪʘ ʛʠʙ-

ʢʦʝ ʥʘʜʫʚʥʦʝ ʦʛʨʘʞʜʝʥʠʝ ʙʳʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʞʝʩʪʢʦʡ ʢʦʥʩʪʨʫʢʮʠʝʡ. ɻʝʦʤʝʪʨʠʷ ʢʦʨ-

ʧʫʩʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 1. 

 

 
ʘ) 

  

ʙ) ʚ) 

ʈʠʩ. 1. ʀʩʭʦʜʥʘʷ ʛʝʦʤʝʪʨʠʷ çʢʘʪʝʨ 1è. ʘ) ʚʠʜ ʩʙʦʢʫ, ʙ) ʚʠʜ ʩ ʥʦʩʘ, ʚ) ʚʠʜ ʩ ʢʦʨʤʳ 

 

ʈʠʩ. 2. ʈʘʩʯʝʪʥʳʡ ʜʦʤʝʥ 

ʀʩʭʦʜʥʘʷ ʛʝʦʤʝʪʨʠʷ ʠʤʧʦʨʪʠʨʦʚʘʣʘʩʴ ʚ ʤʦʜʫʣʴ HEXPRESS
TM

 ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʘʩ-

ʯʝʪʥʦʡ ʦʙʣʘʩʪʠ (ʜʦʤʝʥʘ) ʠ ʧʦʩʪʨʦʝʥʠʷ ʩʝʪʢʠ. ʈʘʟʤʝʨʳ ʜʦʤʝʥʘ ʚʳʙʠʨʘʣʠʩʴ ʥʘ ʦʩʥʦʚʘ-

ʥʠʠ ʨʝʢʦʤʝʥʜʘʮʠʡ [10,11] ʠʩʭʦʜʷ ʠʟ ʨʘʟʤʝʨʦʚ ʢʘʪʝʨʘ (L =3,9 ʤ, B =1,9, ʫʛʦʣ ʢʠʣʝʚʘʪʦ-

ʩʪʠ 13,4Ü) ʜʣʷ ʩʣʫʯʘʷ ʛʣʠʩʩʠʨʦʚʘʥʠʷ, ʪ.ʝ. ʨʘʟʤʝʨ ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ ʙʳʣ ʫʚʝʣʠʯʝʥ ʚ 

ʢʦʨʤʦʚʫʶ ʯʘʩʪʴ ʥʘ ʪʨʠ ʜʣʠʥʳ ʢʦʨʧʫʩʘ ʢʘʪʝʨʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʨʘʩʩʯʠ-



ʏʝʙʘʥ ɽ.ʖ., ʄʘʨʪʝʤʴʷʥʦʚʘ ʆ.ɺ., ɻʘʯʝʚ ʉ.ɺ., ʄʫʭʠʥʘ ɸ.ɸ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʬʦʨʤʳ ʢʘʪʝʨʘ ʪʠʧʘ çRIBè ʥʘ ʝʛʦ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ » 

 82 

ʪʘʪʴ ʚʦʣʥʦʚʫʶ ʩʠʩʪʝʤʫ ʠ ʧʦʣʝ ʩʢʦʨʦʩʪʝʡ ʚ ʢʠʣʴʚʘʪʝʨʥʦʡ ʩʪʨʫʝ ʧʨʠ ʜʚʠʞʝʥʠʠ ʢʘʪʝʨʘ 

[11,12]. ʆʙʱʠʡ ʚʠʜ ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 2. 

 

 

ʈʠʩ. 3. ʉʭʝʤʘ ʨʘʩʯʝʪʥʦʛʦ ʜʦʤʝʥʘ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ 

ʀʩʧʦʣʴʟʦʚʘʣʘʩʴ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʘʷ ʨʘʩʯʝʪʥʘʷ ʩʝʪʢʘ ʩ ʥʘʯʘʣʴʥʳʤ ʨʘʟʤʝʨʦʤ 

(x =14, y =4, z =6 ʷʯʝʝʢ), ʧʣʦʪʥʦʩʪʴ ʢʦʪʦʨʦʡ ʙʳʣʘ ʧʦʚʳʰʝʥʘ ʥʘ ʪʨʘʥʮʘʭ, ʧʨʦʜʦʣʴʥʳʭ 

ʨʝʜʘʥʘʭ, ʛʣʠʩʩʠʨʫʶʱʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ (ʜʥʠʱʝ, ʧʨʦʜʦʣʴʥʳʝ ʨʝʜʘʥʳ, ʥʠʞʥʷʷ ʯʘʩʪʴ ʧʦ-

ʧʣʘʚʢʦʚ), ʥʘ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʚ ʟʦʥʝ ʢʠʣʴʚʘʪʝʨʥʦʛʦ ʩʣʝʜʘ (ʨʠʩ. 4). 

 

 
ʘ) 

  

ʙ) ʚ) 

ʈʠʩ. 4. ɺʠʜ ʨʘʩʯʝʪʥʦʡ ʩʝʪʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʷʭ ʢʘʪʝʨʘ  

ʠ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʞʠʜʢʦʩʪʠ 

ʇʦʚʳʰʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʩʝʪʢʠ ʥʘ ʛʣʠʩʩʠʨʫʶʱʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ 

ʪʦʯʥʦ ʨʘʩʩʯʠʪʘʪʴ ʙʨʳʟʛʦʚʦʡ ʧʦʪʦʢ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʙʨʳʟʛʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ. 

ɺʩʣʝʜʩʪʚʠʝ ʤʠʥʠʤʘʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʩʠʣʳ ʪʨʝʥʠʷ ʚ ʦʙʱʝʤ ʩʦʧʨʦʪʠʚʣʝʥʠʠ, ʘʜʘʧʪʘʮʠʷ 

ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ ʫʩʪʘʥʘʚʣʠʚʘʣʘʩʴ ʧʨʠ y+=30. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʷʯʝʝʢ ʩʝʪʢʠ ʩʨʝʜ-

ʥʝʡ ʧʣʦʪʥʦʩʪʠ [21] ʩʦʩʪʘʚʠʣʦ 2 201 557 ʷʯʝʝʢ. 
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ɼʣʷ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʨʘʩʯʝʪʘ: 

ï ʥʝʩʪʘʮʠʦʥʘʨʥʳʡ ʨʝʞʠʤ ʨʘʩʯʝʪʘ ʧʦ ʚʨʝʤʝʥʠ (ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʡ 

ʜʣʷ ʨʘʩʯʝʪʘ ʜʠʥʘʤʠʢʠ ʩʫʜʥʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʳʭʦʜ ʥʘ ʛʣʠʩʩʠʨʦʚʘʥʠʝ). ʇʨʠ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʠ ʦʙʝʩʧʝʯʠʚʘʣʦʩʴ ʪʨʠ ʩʪʝʧʝʥʠ ʩʚʦʙʦʜʳ ʢʘʪʝʨʘ: ʜʚʠʞʝʥʠʝ ʚʧʝʨʝʜ, ʚʩʧʣʳʪʠʝ ʠ ʠʟʤʝ-

ʥʝʥʠʝ ʜʠʬʬʝʨʝʥʪʘ. 

ï ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʠ ʚʦʟʜʫʭʘ ï 15 ʛʨʘʜʫʩʦʚ ʎʝʣʴʩʠʷ; 

ï ʤʦʜʝʣʴ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ çK-ɤ SSTè; 

ï ʦʧʨʝʜʝʣʷʶʱʠʡ ʨʘʟʤʝʨ ï ʜʣʠʥʘ ʢʘʪʝʨʘ. 

ï ʩʪʘʥʜʘʨʪʥʘʷ ʢʦʤʙʠʥʘʮʠʷ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ (ʨʠʩ. 3). ɺʚʠʜʫ ʩʠʤʤʝʪʨʠʯʥʦʩʪʠ 

ʟʘʜʘʯʠ, ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʪʦʣʴʢʦ ʧʦʣʦʚʠʥʘ ʤʦʜʝʣʠ ʢʘʪʝʨʘ ʧʦ ʧʣʦʩʢʦʩʪʠ ʩʠʤʤʝʪʨʠʠ.  

ï ʟʘʜʘʯʘ ʨʝʰʘʣʘʩʴ ʚ ʧʨʷʤʦʡ ʧʦʩʪʘʥʦʚʢʝ, ʪ.ʝ. ʢʘʪʝʨ ʜʚʠʛʘʝʪʩʷ ʚ ʥʝʧʦʜʚʠʞʥʦʡ ʞʠʜ-

ʢʦʩʪʠ. ɿʘʜʘʚʘʣʦʩʴ ʬʠʟʠʯʝʩʢʦʝ ʚʨʝʤʷ ʨʘʟʛʦʥʘ ʢʘʪʝʨʘ ʜʦ ʩʢʦʨʦʩʪʝʡ ʜʚʠʞʝʥʠʷ 5,7,9,11 ʠ 

14 ʤ/ʩ ʩ ʟʘʢʦʥʦʤ ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʧʦ ʚʨʝʤʝʥʠ ı ʩʠʥʫʩʦʠʜʳ. 

ï ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʫʚʝʣʠʯʝʥʥʳʡ ʰʘʛ ʧʦ ʚʨʝʤʝʥʠ, ʘ ʪʘʢʞʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʢʦʤʧʝʥʩʠʨʫʶʱʠʝ ʯʠʩʣʝʥʥʳʝ ʦʰʠʙʢʠ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʛʠʜʨʦʜʠ-

ʥʘʤʠʢʠ ʛʣʠʩʩʠʨʫʶʱʠʭ ʩʫʜʦʚ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʘʨʠʘʥʪʘ ʢʦʨʧʫʩʘ çʢʘʪʝʨ 1èʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʪʦʢʘ 

ʞʠʜʢʦʩʪʠ ʧʨʠ ʝʛʦ ʜʚʠʞʝʥʠʠ (ʨʠʩ. 6 ʠ 7), ʚ ʠʩʭʦʜʥʳʡ ʢʦʨʧʫʩ ʙʳʣʠ ʚʥʝʩʝʥʳ ʩʫʱʝʩʪ-

ʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ. ɺʦ-ʧʝʨʚʳʭ, ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʠʜʥʦ, ʯʪʦ ʥʦʩʦʚʘʷ 

ʯʘʩʪʴ ʧʨʦʜʦʣʴʥʳʭ ʨʝʜʘʥʦʚ ʧʨʠ ʜʚʠʞʝʥʠʠ ʢʘʪʝʨʘ ʧʦʛʨʫʞʝʥʘ ʚ ʚʦʜʫ, ʯʪʦ ʩʦʟʜʘʝʪ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ. ɺʦ-ʚʪʦʨʳʭ, ʧʦʪʦʢ ʩ ʙʦʨʪʦʚʦʛʦ ʧʨʦʜʦʣʴʥʦʛʦ ʨʝʜʘʥʘ ʚʳ-

ʟʳʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʙʨʳʟʛʦʦʙʨʘʟʦʚʘʥʠʝ ʚ ʢʦʨʤʝ, ʢʦʪʦʨʦʝ ʥʘʨʷʜʫ ʩ ʟʘʪʫʧʣʝʥʥʦʡ 

ʯʘʩʪʴʶ ʥʘʜʫʚʥʦʛʦ ʙʘʣʣʦʥʘ, ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʚʦʣʥʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ 

ʢʦʨʤʝ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʟʘʣʠʚʘʥʠʶ ʢʦʨʧʫʩʘ. ɹʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʥʘʧʨʘʚʠʪʴ ʧʨʦ-

ʜʦʣʴʥʳʝ ʨʝʜʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʩʦʦʙʨʘʞʝʥʠʷʤʠ ʚʜʦʣʴ ʧʦʪʦʢʘ [19-

20], ʘ ʠʭ ʥʦʩʦʚʫʶ ʯʘʩʪʴ ʩʜʝʣʘʪʴ ʧʨʠʙʣʠʞʝʥʥʦʡ ʢ çʩʘʥʥʦʤʫè ʪʠʧʫ ʢʦʨʧʫʩʘ. ɼʣʷ ʦʙʝʩ-

ʧʝʯʝʥʠʷ ʙʦʣʝʝ ʧʣʘʚʥʦʛʦ ʩʭʦʜʘ ʧʦʪʦʢʘ, ʙʳʣʘ ʠʟʤʝʥʝʥʘ ʬʦʨʤʘ ʟʘʢʦʥʮʦʚʦʢ ʥʘʜʫʚʥʳʭ ʙʘʣ-

ʣʦʥʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʫʜʣʠʥʝʥʠʝ ʙʘʣʣʦʥʦʚ ʜʦʣʞʥʦ ʩʥʠʞʘʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʜʝʣʴʬʠʥʠʨʦʚʘʥʠʷ 

ʟʘ ʩʯʝʪ ʩʤʝʱʝʥʠʷ ʮʝʥʪʨʘ ʜʘʚʣʝʥʠʡ. ɻʝʦʤʝʪʨʠʷ ʢʦʨʧʫʩʘ çʢʘʪʝʨ 2è ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ 5. 

 

 
ʘ) 

  
ʙ) ʚ) 

ʈʠʩ. 5. ʀʩʧʨʘʚʣʝʥʥʘʷ ʛʝʦʤʝʪʨʠʷ çʢʘʪʝʨ 2è.  

ʘ) ʚʠʜ ʩʙʦʢʫ, ʙ) ʚʠʜ ʩ ʥʦʩʘ, ʚ) ʚʠʜ ʩ ʢʦʨʤʳ 
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ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʢʦʨʧʫʩʘ çʢʘʪʝʨ 2è ʚʳʧʦʣʥʷʣʦʩʴ ʘʥʘʣʦʛʠʯʥʦ ʦʧʠʩʘʥʥʦʤʫ ʚʳʰʝ ʩ 

ʥʝʠʟʤʝʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʩʝʪʢʠ, ʥʘʯʘʣʴʥʳʤʠ ʠ ʛʨʘʥʠʯʥʳʤʠ ʫʩʣʦʚʠʷʤʠ.  

2. ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʈʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 1 ʠ ʥʘ ʨʠʩ. 6 ʠ 7. 

ʉʨʘʚʥʠʚʘʷ ʚʳʩʦʪʳ ʚʦʣʥ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʨʠ ʜʚʠʞʝʥʠʠ ʢʘʪʝʨʘ (ʨʠʩ. 6ʘ ʠ 7ʘ), ʤʦʞ-

ʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ ʫ ʢʦʨʧʫʩʘ çʢʘʪʝʨ 2è ʚʳʩʦʪʘ ʚʦʣʥʳ ʚ ʢʦʨʤʦʚʦʡ ʯʘʩʪʠ ʥʠʞʝ, ʯʝʤ ʫ çʢʘ-

ʪʝʨ 1è. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʠ ʧʣʦʱʘʜʴ ʩʤʦʯʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1, ʜʣʷ 

çʢʘʪʝʨʘ 2è ʫʤʝʥʴʰʘʝʪʩʷ, ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʜʘʥʥʳʤʠ ʧʦ ʩʦʧʨʦʪʠʚʣʝʥʠʶ. ʇʦ ʨʝʟʫʣʴʪʘ-

ʪʘʤ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ çʢʘʪʝʨʘ 2è ʩʦʩʪʘʚʠʣʦ ʚʝʣʠʯʠʥʫ 788ʅ 

ʚʤʝʩʪʦ 908ʅ ʫ çʢʘʪʝʨ 1è, ʯʪʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʚʷʟʘʥʦ ʩ ʠʟʤʝʥʝʥʠʝʤ ʬʦʨʤʳ ʢʦʨʧʫʩʘ, 

ʘ ʠʤʝʥʥʦ ʬʦʨʤʳ ʥʦʩʦʚʳʭ ʯʘʩʪʝʡ ʧʨʦʜʦʣʴʥʳʭ ʨʝʜʘʥʦʚ, ʢʦʪʦʨʳʝ ʚ çʢʘʪʝʨ 1è ʫʚʝʣʠʯʠ-

ʚʘʣʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʪ.ʢ. ʥʘʭʦʜʠʣʠʩʴ ʥʠʞʝ ʫʨʦʚʥʷ ʚʘʪʝʨʣʠʥʠʠ ʚ ʥʦʩʦʚʦʡ ʯʘʩʪʠ ʧʨʠ 

ʜʚʠʞʝʥʠʠ ʩʫʜʥʘ. 

ʊʘʙʣʠʮʘ 1 

ʈʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʅʘʠʤʝʥʦ-

ʚʘʥʠʝ  

ʢʦʨʧʫʩʘ 

ʢʘʪʝʨʘ 

ʂʘʪʝʨ 1 ʂʘʪʝʨ 2 ʂʘʪʝʨ 1 ʂʘʪʝʨ 

2 

ʂʘʪʝʨ 1 ʂʘʪʝʨ 2 ʂʘʪʝʨ 

1 

ʂʘʪʝʨ 2 ʂʘʪʝʨ 1 ʂʘʪʝʨ 2 

ʉʢʦʨʦʩʪʴ, 

ʢʤ/ʯ 

18 25,2 32,4 39,6 50,4 

ʉʢʦʨʦʩʪʴ, 

ʤ/ʩ 

5 7 9 11 14 

ʏʠʩʣʦ 

ʌʨʫʜʘ 

0,612 0,795 0,857 1,11 1,1 1,43 1,346 1,75 1,71 2,226 

ʆʩʘʜʢʘ, ʤ 0,118 0,09 0,094 0,082 0,098 0,08 0,092 0,078 0,091 0,072 

ʋʛʦʣ ʜʠʬ-

ʬʝʨʝʥʪʘ, 

ʛʨʘʜ 

3,55 5,14 1,3 2,04 0,235 0,65 0,82 0,004 1,3 0,19 

ʉʦʧʨʦʪʠʚ-

ʣʝʥʠʝ, Rx, 

ʅ 

534,6 527,4 532/600 475 652 521,4 740 629,6 908 788 

ʇʣʦʱʘʜʴ 

ʩʤʦʯʝʥʥʦʡ 

ʧʦʚʝʨʭʥʦ-

ʩʪʠ, ʤ2 

1,852 1,427 1,425 1,32 1,320 1,234 1,287 1,14 1,18 0,937 

ʅʘʣʠʯʠʝ  

ʜʝʣʴʬʠʥʠ-

ʨʦʚʘʥʠʷ 

ʥʝʪ ʉʣʘʙʦʝ, 

ʘʤʧʣʠ-

ʪʫʜʘ 

ʢʦʣʝʙʘ-

ʥʠʡ 

ʦʢʦʣʦ 

1 ʩʤ 

ʉʣʘʙʦʝ, 

ʘʤʧʣʠ-

ʪʫʜʘ 

ʢʦʣʝʙʘ-

ʥʠʡ 

ʦʢʦʣʦ 

2 ʩʤ. 

ʉʣʘ-

ʙʦʝ, 

ʢʦʣʝ-

ʙʘʥʠʷ 

ʟʘʪʫ-

ʭʘʶʪ 

ɸʤʧʣʠ-

ʪʫʜʘ 

ʢʦʣʝʙʘ-

ʥʠʡ 

ʦʢʦʣʦ 

3 ʩʤ 

ʉʣʘʙʦʝ, 

ʢʦʣʝ-

ʙʘʥʠʷ 

ʟʘʪʫ-

ʭʘʶʪ 

ʥʝʪ ʅʝʪ, 

ʢʦʣʝ-

ʙʘʥʠʷ 

ʟʘʪʫ-

ʭʘʶʪ 

ʥʝʪ ʅʝʪ, 

ʢʦʣʝ-

ʙʘʥʠʷ 

ʟʘʪʫ-

ʭʘʶʪ 

 

 

 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 59, 2019 ʛ. 
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ʘ) 

  

  
ʙ) 

ʈʠʩ. 6. ɺʦʣʥʦʚʘʷ (ʘ) ʠ ʩʤʦʯʝʥʥʘʷ (ʙ) ʧʦʚʝʨʭʥʦʩʪʠ ʜʣʷ ʜʚʫʭ  

ʚʘʨʠʘʥʪʦʚ ʢʦʨʧʫʩʘ ʢʘʪʝʨʘ ʧʨʠ ʩʢʦʨʦʩʪʠ 7 ʤ/ʩ 

  
ʘ) 

  

  
ʙ) 

ʈʠʩ. 7. ɺʦʣʥʦʚʘʷ (ʘ) ʠ ʩʤʦʯʝʥʥʘʷ (ʙ) ʧʦʚʝʨʭʥʦʩʪʠ ʜʣʷ ʜʚʫʭ  

ʚʘʨʠʘʥʪʦʚ ʢʦʨʧʫʩʘ ʢʘʪʝʨʘ ʧʨʠ ʩʢʦʨʦʩʪʠ 11 ʤ/ʩ 
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ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʚʠʞʝʥʠʝ ʦʙʦʠʭ ʚʘʨʠʘʥʪʦʚ ʢʦʨʧʫʩʘ ʢʘʪʝʨʘ ʧʨʦʠʩʭʦʜʠʪ 

ʚ ʧʝʨʝʭʦʜʥʦʤ ʨʝʞʠʤʝ, ʪ.ʢ. ʟʥʘʯʝʥʠʝ ʯʠʩʣʝ ʌʨʫʜʘ, ʢʦʪʦʨʦʝ ʜʣʷ ʨʝʞʠʤʘ ʛʣʠʩʩʠʨʦʚʘʥʠʷ 

ʜʦʣʞʥʦ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 3 ʜʦ 5, ʥʝ ʜʦʩʪʠʛʘʝʪʩʷ (ʨʠʩ. 8). ʇʨʠ ʫʜʣʠʥʝʥʠʠ ʢʘʪʝ-

ʨʘ, ʫʜʘʝʪʩʷ ʫʚʝʣʠʯʠʪʴ ʯʠʩʣʦ ʌʨʫʜʘ ʜʣʷ ʚʘʨʠʘʥʪʘ çʢʘʪʝʨ 2è ʜʣʷ ʟʦʥʳ ʙʦʣʝʝ ʫʚʝʨʝʥʥʦʛʦ 

ʛʣʠʩʩʠʨʦʚʘʥʠʷ. 
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ʈʠʩ. 8. ɻʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʘ ʌʨʫʜʘ 
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ʈʠʩ. 9. ɻʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʦʩʘʜʢʠ ʜʚʫʭ ʚʘʨʠʘʥʪʦʚ ʢʦʨʧʫʩʘ ʢʘʪʝʨʘ 

ɸʥʘʣʠʟ ʛʨʘʬʠʢʦʚ ʠʟʤʝʥʝʥʠʷ ʦʩʘʜʢʠ ʠ ʜʠʬʬʝʨʝʥʪʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʫʜʥʦ ʚʳʭʦʜʠʪ 

ʥʘ ʧʝʨʝʭʦʜʥʳʡ ʠ ʙʣʠʟʢʠʡ ʢ ʛʣʠʩʩʠʨʦʚʘʥʠʶ ʨʝʞʠʤ (ʧʨʠ ʩʢʦʨʦʩʪʠ 14 ʤ/ʩ) ʩ ʭʘʨʘʢʪʝʨ-

ʥʦʡ ʜʣʷ ʩʫʜʦʚ ʪʘʢʦʛʦ ʪʠʧʘ ʧʦʩʘʜʢʦʡ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʦʩʘʜʢʘ çʢʘʪʝʨʘ 

2è ʤʝʥʴʰʝ, ʯʝʤ ʧʦ ʚʘʨʠʘʥʪʫ 1. ʀʟʣʦʤ ʛʨʘʬʠʢʘ ʥʘ ʨʠʩ. 9 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʣʫʯʘʶ, ʢʦʛʜʘ 

ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʫʛʦʣ ʜʠʬʬʝʨʝʥʪʘ ʥʝ ʧʨʝʜʩʪʘʚʣʷʣʦʩʴ ʚʦʟʤʦʞʥʳʤ ʠʟ-ʟʘ ʜʝʣʴ-

ʬʠʥʠʨʦʚʘʥʠʷ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʜʚʠʞʝʥʠʝ çʢʘʪʝʨʘ 2è ʧʨʠ ʩʢʦʨʦʩʪʷʭ ʦʪ 5 ʜʦ 9 ʤ/ʩ ʧʨʦʠʩʭʦʜʠʪ ʩ 

ʙʦʣʴʰʠʤ ʫʛʣʦʤ ʜʠʬʬʝʨʝʥʪʘ, ʯʝʤ çʢʘʪʝʨ 1è, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ, ʚ ʪʦʤ ʯʠʩʣʝ ʫʚʝʣʠʯʝʥʠ-

ʝʤ ʜʣʠʥʳ ʧʨʦʜʦʣʴʥʳʭ ʨʝʜʘʥʦʚ (ʨʠʩ. 10). 
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ʈʠʩ. 11. ɻʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʚʫʭ ʚʘʨʠʘʥʪʦʚ ʢʦʨʧʫʩʘ ʢʘʪʝʨʘ 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʟʘʜʘʥʥʳʭ ʟʥʘʯʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʎʊ ʠ ʩʢʦʨʦʩʪʷʭ 7ï

11 ʤ/ʩ ʥʘʙʣʶʜʘʶʪʩʷ ʢʦʣʝʙʘʥʠʷ ʦʙʦʠʭ ʚʘʨʠʘʥʪʦʚ ʢʦʨʧʫʩʘ ʢʘʪʝʨʘ. ʂʘʢ ʧʦʢʘʟʘʣʠ ʧʨʦʙ-

ʥʳʝ ʨʘʩʯʝʪʳ, ʧʨʠʯʠʥʦʡ ʧʦʷʚʣʝʥʠʷ ʪʘʢʠʭ ʢʦʣʝʙʘʥʠʡ ʷʚʣʷʝʪʩʷ ʧʦʣʦʞʝʥʠʝ ʎʊ ʧʦ ʜʣʠʥʝ 

ʢʦʨʧʫʩʘ ʢʘʪʝʨʘ, ʪ.ʢ. ʧʨʠ ʝʛʦ ʩʤʝʱʝʥʠʠ ʚ ʥʦʩ ʢʦʣʝʙʘʥʠʷ ʧʨʦʧʘʜʘʶʪ. ʂʨʦʤʝ ʪʦʛʦ, ʢʘʪʝʨʫ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʙʝʩʧʝʯʠʪʴ ʭʦʜʦʚʦʡ ʜʠʬʬʝʨʝʥʪ ʚ ʢʦʨʤʫ, ʢʦʪʦʨʳʡ ʜʣʷ ʚʘʨʠʘʥʪʘ çʢʘʪʝʨ 

2è ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʳʤ, ʯʪʦ ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʦʪ ʩʦʚʤʝʩʪʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʎɼ ʠ 

ʎʊ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʣʠʷʥʠʷ ʧʦʣʦʞʝʥʠʷ ʎʊ ʥʘ ʭʦʜʢʦʩʪʴ ʢʘʪʝʨʘ ʪʠʧʘ 

çRIBè ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʩʚʷʱʝʥʦ ʦʪʜʝʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. 

3. ɿʘʢʣʶʯʝʥʠʝ 

ɺʳʧʦʣʥʝʥʦ ʯʠʩʣʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʬʦʨʤʳ ʢʘʪʝʨʘ ʪʠʧʘ çRIBè ʥʘ ʝʛʦ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

NUMECA/FineMarine
TM

. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʥʦʛʦ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʧ-

ʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ɻɼʍ ʢʘʪʝʨʘ ʠ ʚʳʷʚʣʝʥʳ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʧʨʠʚʦʜʷ-

ʱʠʝ ʢ ʫʭʫʜʰʝʥʠʶ ɻɼʍ. ʇʨʝʜʣʦʞʝʥʳ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʠʟʤʝʥʝʥʠʶ ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʢʘ-

ʪʝʨʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʩʥʠʞʝʥʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʝ ɻɼʍ ʢʘʪʝʨʘ ʪʠʧʘ 

çRIBè. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘʰʣʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʵʪʘ-

ʧʝ ʵʩʢʠʟʥʦʛʦ ʧʨʦʝʢʪʘ ʢʘʪʝʨʘ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ɸʚʪʦʨʳ ʩʪʘʪʴʠ ʙʣʘʛʦʜʘʨʷʪ ʜ.ʪ.ʥ., ʧʨʦʨʝʢʪʦʨʘ ʧʦ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ ʌɻɹʆʋ ɺʆ 

çʉʇɹɻʄʊʋè ɼ.ɺ. ʅʠʢʫʱʝʥʢʦ ʟʘ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

 



ʏʝʙʘʥ ɽ.ʖ., ʄʘʨʪʝʤʴʷʥʦʚʘ ʆ.ɺ., ɻʘʯʝʚ ʉ.ɺ., ʄʫʭʠʥʘ ɸ.ɸ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʬʦʨʤʳ ʢʘʪʝʨʘ ʪʠʧʘ çRIBè ʥʘ ʝʛʦ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ » 

 88 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

[1] Bakʝr G.S. Sʦmʝ Experiments in Connection with the Design of Floats for Hydro-Aeroplanes, 

ARC (British) R & M, ˉ 70, 1912. 

[2] Sottorf W. Experiments With Planing Surfaces, NACA TM 661, 1932 and NACA TM 739, 1934. 

[3] Shoemaker J.M. Tank Tests of Flat and Vee-Bottom Planing Surfaces, NACA TN 509, Novem-ber 

1934. 

[4] Sambraus A. Planing Surface Tests at Large Froude Numbers-Airfoil Comparison, NACA TM ˉ. 

848, February 1938. 

[5] 38. L.I. Sedov, çScale Effect and Optimum Relation for Sea Surface Planingè, NACA TM ˉ 

1097, February 1947. 

[6] Locke Jr., F.W.S. Tests of a Flat Bottom Planing Surface to Determine the Inception of Planing, 

Navy Department, BuAer, [Research Division Report No. 1096], December 1948. 

[7] Korvin-Kroukovsky B.V., Savitsky D., Lehman W. Wetted Area and Center of Pressure of Planing 

Surfaces, Stevens Institute of Technology, Davidson Laboratory Report ˉ. 360, August 1949. 

[8] Murray A.B. The Hydrodynamics of Planing Hulls, [Meeting of the New England Section of 

SNAME, February 1950], 1950. 

[9] Savitsky D., Neiclinger J.W. Wetted Area and Center of Pressure of Planing Surfaces at Very Low 

Speed Coefficients, Stevens Institute of Technology, [Davidson Laboratory Report ˉ. 498], July 

1954. 

[10] Clement E.P. A configuration for a stepped planning boat having minimum drag (dynaplane 

boat). Monograph. Second edition. 2005 (published by author), 76p. 

[11] Theoretical Manual ISIS-CFD v3.1 Equipe Mod®lisation Num®rique, Laboratoire de M®ca-nique 

des Fluides, CNRS-UMR 6598, Ecole Centrale de Nantes, B.P. 92101, 44321 Nantes Cedex 3, France. 

[12] User Manual FINEÊ/Marine v7.1, Documentation v7.1a NUMECA International, 187-189, 

Chaussee de la Hulpe 1170 Brussels, Belgium. 

[13] Visonneau M., Queutey P., Deng Gan Bo, Wackers J., Guilmineau E., Leroyer A., Mallol B. 

Computation of Free-Surface Viscous Flows around Self-Propelled Ships with the Help of Sliding 

Grids, [COMPIT-2012], 2012. 

[14] Visonneau M., Queutey P., Deng Gan Bo, Wackers J., Mallol B. Anisotropic Grid Adaptation for 

Rans Simulation of a Fast Manoeuvering Catamaran, [4th High Performance Yacht Design Confer-

ence], 2012. 

[15] Garo R., Imas L. Hydrodynamic Performance of a Submerged Lifting Surface Operating at High 

Speed, [4th High Performance Yacht Design Conference], 2012. 

[16] Wackers J., Ait Said K., Deng Gan Bo, Queutey P., Visonneau M., Mizine I. Adaptive Grid Re-

finement Applied to RANS Ship Flow Computation, [28th Symposium on Naval Hydrodynamics], 

2010. 

[17] Wackers J, Ait Said K, Deng GB, Queutey P, Visonneau M, Mizine I. Adaptive grid refinement 

applied to RANS ship flow computation. In: [28th Symposium on naval hydrodynamics] Pasadena, 

California; 2010. 

[18] Mizine I., Karafiath G., Queutey P., Visonneau M. Interference Phenomenon in Design of 

Trimaran Ship, [FAST 2009], 2009 

[19] ɺʘʛʘʥʦʚ ɸ.ʄ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʢʦʨʦʩʪʥʳʭ ʩʫʜʦʚ. ï ʃ.: ʀʟʜ-ʚʦ çʉʫʜʦʩʪʨʦʝʥʠʝè, 1978 ï 

280ʩ. 

[20] ʄʘʨʪʳʥʦʚ ɸ.ʀ. ɻʣʠʩʩʝʨʳ. ï ʄ.: ʈʝʯʠʟʜʘʪ, 1940. ï 382ʩ. 

[21] ɼʘʥʷʝʚ ɸ. ɻʠʜʨʦʜʠʥʘʤʠʢʘ ʠ çʨʶʰʝʯʢʠè // çʂʘʪʝʨʘ ʠ ʷʭʪʳè, 2 (224), 2010, ʉ. 44ï49. 

[22] ʏʝʙʘʥ ɽ.ʖ., ʅʠʢʫʱʝʥʢʦ ɼ.ɺ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʥʝʢʦʪʦʨʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʦʨʤʳ ʢʦʨ-

ʧʫʩʦʚ ʛʣʠʩʩʠʨʫʶʱʠʭ ʩʫʜʦʚ ʥʘ ʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʯʠʩʣʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ // ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ 

ʩʙʦʨʥʠʢ ʈʦʩʩʠʡʩʢʦʛʦ ʤʦʨʩʢʦʛʦ ʨʝʛʠʩʪʨʘ ʩʫʜʦʭʦʜʩʪʚʘ. ï 2017. ï ˉ48/49. ï ʉ. 59ï69. 

A STUDY OF THE çRIBè BOATôS HULL  FORM EFFECT  

ON THE HYDRODYNAMIC CHARACTERISTICS  

BY NUMERICAL METHODS  

Cheban Yegor Y., Candidate of engineering Sciences , associate professor Hydrodynamics,  

ship theory and shipôs ecological safety department,  

Volga State University of Water Transport  

Martemianova Olga V., post graduate student Hydrodynamics,  



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 59, 2019 ʛ. 

ʈʘʟʜʝʣ II . ʉʫʜʦʩʪʨʦʝʥʠʝ, ʩʫʜʦʨʝʤʦʥʪ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʥʘ 

 

 89 

ship theory and shipôs ecological safety department,  

Volga State University of Water Transport  

Gachev Sergey V., master student Hydrodynamics,  

ship theory and shipôs ecological safety department,  

Volga State University of Water Transport  

Mukhina Alina A., master student Hydrodynamics,  

ship theory and shipôs ecological safety department,  

Volga State University of Water Transport  

5, Nesterov st, Nizhniy Novgorod, 603951 
 

Key words: computer fluid dynamics (CFD), RIB, planing, high-speed boat, porpoising sta-

bility, towing test, NUMECA FINE /MarineTM 

 

Abstract. Boats of the çRIBè type due to many advantages are a quite popular type of small 

vessels among consumers. The design of such boats requires taking into account a set of 

complex hydrodynamic processes arising from the hull flow features having a complex 

shape. However, existing methods of planing vessels design do not allow to fully take into 

account the simultaneous effect of the longitudinal, transverse steps and cylindrical floats on 

their hydrodynamic characteristics. In the presented study the hydrodynamic characteristics 

estimation for the RIB boat by means of CFD methods of the software complex NUMECA/ 

FineMarineTM was completed. Based on the results of the analysis of the velocity and pres-

sure fields obtained in the course of numerical modeling, both on the surface of the boat hull 

and in the fluid flow, changes in the boat design were proposed to reduce its resistance and 

reduce porpoising stability. 
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ʄʦʩʠʥʮʝʚ ɸʣʝʢʩʝʡ ɺʘʩʠʣʴʝʚʠʯ, ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ,  

ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʵʢʦʥʦʤʠʢʠ ʠ ʤʝʥʝʜʞʤʝʥʪʘ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ çɺʦʣʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘè 

(ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè) 

603951, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʅʝʩʪʝʨʦʚʘ, 5. 

ʆʇʊʀʄʀɿɸʎʀʗ ʅɸʃʆɻʆɺʓʍ ʇʃɸʊɽɾɽʁ  

ʂɸʂ ʉʇʆʉʆɹ ʉʅʀɾɽʅʀʗ ʈɸʉʍʆɼʆɺ ʂʆʄʇɸʅʀʀ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʩʭʦʜʳ, ʦʧʪʠʤʠʟʘʮʠʷ, ʥʘʣʦʛʦʚʳʝ ʧʣʘʪʝʞʠ, ʦʮʝʥʢʘ, ʢʘʜʘʩʪʨʦʚʘʷ 

ʩʪʦʠʤʦʩʪʴ, ʧʨʦʝʢʪʥʳʡ ʦʬʠʩ, ʩʦʙʩʪʚʝʥʥʠʢ ʠʤʫʱʝʩʪʚʘ, ʩʫʜʝʙʥʳʡ ʧʨʦʮʝʩʩ 

 

ɸʥʥʦʪʘʮʠʷ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤʳ ʩʥʠʞʝʥʠʷ ʨʘʩʭʦʜʦʚ ʢʦʤʧʘ-

ʥʠʠ, ʷʚʣʷʶʱʝʡʩʷ ʩʦʙʩʪʚʝʥʥʠʢʦʤ ʠʤʫʱʝʩʪʚʘ ʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʧʫʪʸʤ ʦʧʪʠʤʠʟʘ-

ʮʠʠ ʥʘʣʦʛʦʚʳʭ ʧʣʘʪʝʞʝʡ. ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʙʦʪʳ 

ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʠ ʘʥʘʣʠʟʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʘʣʦʛʦʚʳʭ ʚʳʧʣʘʪ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘ-

ʣʦʛʦʚʳʝ ʧʣʘʪʝʞʠ ʧʦ ʟʝʤʝʣʴʥʦʤʫ ʥʘʣʦʛʫ ʠ ʥʘʣʦʛʫ ʥʘ ʠʤʫʱʝʩʪʚʦ (ʧʦ ʨʷʜʫ ʦʙʲʝʢʪʦʚ) ʦʧ-

ʨʝʜʝʣʷʶʪʩʷ ʦʪ ʨʘʟʤʝʨʘ ʠʭ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ, ʢʦʪʦʨʘʷ, ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ, ʧʨʝʚʳ-

ʰʘʝʪ ʨʝʘʣʴʥʫʶ ʨʳʥʦʯʥʫʶ ʚ 10 ʨʘʟ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʣʦʞʝʥʦ ʦʪʨʘʙʦʪʘʪʴ ʚʦʧʨʦʩ ʠʩʢʣʶ-

ʯʝʥʠʷ ʠʟ ʥʘʣʦʛʦʦʙʣʘʛʘʝʤʦʡ ʙʘʟʳ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʝʥʳ ʚ ʥʝʸ ʧʦ ʬʦʨʤʘʣʴʥʦʤʫ 

ʧʨʠʟʥʘʢʫ ï ʥʘʟʚʘʥʠʶ. ʅʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ ʥʘ ʧʦʩʪʦʷʥʥʦʡ ʦʩʥʦʚʝ ʚ ʢʦʤʧʘʥʠʠ ʧʨʦʝʢʪ-

ʥʦʛʦ ʦʬʠʩʘ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʥʘʣʦʛʦʚʦʛʦ ʙʨʝʤʝʥʠ. ʈʝʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʥʘ 

ɻʦʨʴʢʦʚʩʢʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʝ ʧʦʟʚʦʣʠʣʘ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʙʦʣʝʝ 111 ʤʣʥ. ʨʫʙʣʝʡ.  

 

ʈʘʩʭʦʜʳ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʣʶʙʦʛʦ ʙʠʟʥʝʩʘ, ʙʝʟ ʢʦʪʦʨʳʭ ʥʝʚʦʟʤʦʞ-

ʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʧʝʨʘʪʠʚʥʫʶ ʠ ʢʦʤʤʝʨʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʧʨʠʛʣʘʰʘʪʴ ʚʳʩʦʢʦʢʚʘ-

ʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʪʘʢ ʜʘʣʝʝ. ʆʜʥʘʢʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ 

ʨʘʙʦʪʳ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʝʙʫʝʪʩʷ, ʯʪʦʙʳ ʨʘʩʭʦʜʳ ʙʳʣʠ ʵʬʬʝʢʪʠʚʥʳʤʠ ʠ ʚʣʦʞʝʥʥʳʝ ʬʠ-

ʥʘʥʩʦʚʳʝ ʩʨʝʜʩʪʚʘ ʧʨʠʥʦʩʠʣʠ ʧʨʠʙʳʣʴ. ʈʫʢʦʚʦʜʠʪʝʣʴ ʠ ʩʦʪʨʫʜʥʠʢʠ ʧʨʝʜʧʨʠʷʪʠʷ 

ʜʦʣʞʥʳ ʥʘ ʧʦʩʪʦʷʥʥʦʡ ʦʩʥʦʚʝ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʠʟʜʝʨʞʢʠ ʜʣʷ ʧʦʠʩʢʘ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʠʭ ʦʧʪʠʤʠʟʘʮʠʠ.  

ʅʝʤʘʣʦʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʯʘʩʪʴʶ ʨʘʩʭʦʜʦʚ ʧʨʝʜʧʨʠʷʪʠʷ ʷʚʣʷʶʪʩʷ ʥʘʣʦʛʦʚʳʝ 

ʧʣʘʪʝʞʠ.  

ʆʪʝʯʝʩʪʚʝʥʥʘʷ ʩʠʩʪʝʤʘ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʨʫʝʪ ʥʘʣʦʛ ʥʘ ʜʚʝ ʙʦʣʴʰʠʝ 

ʛʨʫʧʧʳ: 

ï ʧʨʷʤʳʝ; 

ï ʢʦʩʚʝʥʥʳʝ; 

ʇʨʷʤʦʡ ʥʘʣʦʛʦʚʳʡ ʧʣʘʪʝʞ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʢʘʢʠʭ-ʣʠʙʦ ʧʦʩʨʝʜʥʠʢʦʚ 

ʚ ʫʩʪʘʥʦʚʣʝʥʠʠ ʥʘʣʦʛʦʚʳʭ ʧʣʘʪʝʞʝʡ. ʇʨʠ ʧʨʷʤʦʤ ʩʧʦʩʦʙʝ ʠʟʲʷʪʠʷ ʥʘʣʦʛʦʚ ʦʙʲʸʤ 

ʧʣʘʪʝʞʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʨʘʟʤʝʨʫ ʦʙʲʝʢʪʘ ʦʙʣʦʞʝʥʠʷ. ʂ ʧʨʠʤʝʨʫ, 

ʪʘʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʟʥʦʩ, ʢʘʢ ʥʘʣʦʛ ʥʘ ʧʨʠʙʳʣʴ, ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʦʨʘʟʤʝʨʥʦ 

ʧʦʣʫʯʝʥʥʦʡ ʧʨʠʙʳʣʠ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ. 

ʉʦʚʩʝʤ ʠʥʘʷ ʩʪʨʫʢʪʫʨʘ ʫ ʢʦʩʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʠʟʲʷʪʠʷ. ʂʦʩʚʝʥʥʳʡ ʥʘʣʦʛ ʚ ʦʪʣʠʯʠʝ 

ʦʪ ʧʨʷʤʦʛʦ ʟʘʨʘʥʝʝ ʚʢʣʶʯʘʝʪʩʷ ʚ ʩʪʦʠʤʦʩʪʴ ʪʦʚʘʨʘ ʠʣʠ ʫʩʣʫʛʠ, ʠ ʧʦʪʨʝʙʠʪʝʣʴ ʚʤʝʩʪʝ ʩ 

ʧʨʠʦʙʨʝʪʝʥʠʝʤ ʧʨʝʜʤʝʪʘ ʫʧʣʘʯʠʚʘʝʪ ʠ ʥʘʣʦʛ. ʗʨʢʠʤ ʧʨʠʤʝʨʦʤ ʢʦʩʚʝʥʥʦʛʦ ʚʟʥʦʩʘ 

ʷʚʣʷʝʪʩʷ ʅɼʉ.  

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʨʘʟʤʝʨʳ ʩʪʘʚʦʢ ʧʦ ʢʦʩʚʝʥʥʳʤ ʥʘʣʦʛʘʤ (ʅɼʉ, ʘʢʮʠʟʳ) ʷʚʣʷʶʪʩʷ 

ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʠ ʩʫʤʤʘ ʫʧʣʘʯʝʥʥʳʭ ʥʘʣʦʛʦʚʳʭ ʚʟʥʦʩʦʚ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʪʦʣʴʢʦ ʦʪ 

ʦʙʲʸʤʦʚ ʨʝʘʣʠʟʦʚʘʥʥʦʡ (ʧʨʠʦʙʨʝʪʘʝʤʦʡ) ʧʨʦʜʫʢʮʠʠ, ʚ ʩʚʦʝʡ ʩʪʘʪʴʝ ʭʦʯʫ ʦʩʪʘʥʦʚʠʪʴ-

ʩʷ ʥʘ ʦʧʪʠʤʠʟʘʮʠʠ ʥʘʣʦʛʦʚʳʭ ʧʣʘʪʝʞʝʡ ʧʦ ʧʨʷʤʳʤ ʥʘʣʦʛʘʤ. 



ʄʦʩʠʥʮʝʚ ɸ.ɺ. 
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ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤ ʥʘʣʦʛʦʚʳʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʜʣʷ ʶʨʠʜʠʯʝʩʢʠʭ 

ʣʠʮ ʫʩʪʘʥʦʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʧʨʷʤʳʭ ʥʘʣʦʛʦʚ: 

ï ʥʘʣʦʛ ʥʘ ʜʦʭʦʜʳ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ; 

ï ʥʘ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ; 

ï ʥʘ ʧʨʠʙʳʣʴ ʢʦʤʧʘʥʠʠ; 

ï ʥʘ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ; 

ï ʥʘ ʘʢʪʠʚʳ (ʟʝʤʣʶ ʠ ʠʤʫʱʝʩʪʚʦ); 

ï ʥʘ ʜʦʙʳʯʫ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ; 

ï ʥʘ ʠʛʦʨʥʳʡ ʙʠʟʥʝʩ. 

ʈʘʩʩʤʦʪʨʠʤ ʚʘʨʠʘʥʪʳ ʠ ʩʧʦʩʦʙʳ ʦʧʪʠʤʠʟʘʮʠʠ ʥʘʣʦʛʦʚʳʭ ʧʣʘʪʝʞʝʡ ʧʫʪʸʤ ʧʨʠʤʝ-

ʥʝʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ ʦʧʨʝʜʝʣʸʥʥʳʭ ʣʴʛʦʪ, ʚʳʛʦʜ, ʧʨʝʠʤʫʱʝʩʪʚ ʜʣʷ ʥʘʣʦʛʦʧʣʘʪʝʣʴ-

ʱʠʢʦʚ ʧʦ ʟʝʤʝʣʴʥʦʤʫ ʥʘʣʦʛʫ, ʥʘʣʦʛʫ ʥʘ ʠʤʫʱʝʩʪʚʦ, ʩ ʫʯʸʪʦʤ ʪʝʥʜʝʥʮʠʡ ʩʫʜʝʙʥʦʡ 

ʧʨʘʢʪʠʢʠ, ʦʮʝʥʠʚʘʷ ʨʠʩʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʵʢʦʥʦʤʠʶ ʥʘʣʦʛʦʚʳʭ 

ʧʣʘʪʝʞʝʡ 

1. ʆʧʪʠʤʠʟʘʮʠʷ ʧʣʘʪʝʞʝʡ ʧʦ ʟʝʤʝʣʴʥʦʤʫ ʥʘʣʦʛʫ 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʣʦʛʦʚʳʤ ʢʦʜʝʢʩʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʌʝʜʝʨʘʣʴʥʳʡ ʟʘ-

ʢʦʥ ʦʪ 5.08.2000 ʛ. ˉ 117-ʌɿ) [1] ʥʘʣʦʛʦʚʘʷ ʙʘʟʘ ʧʦ ʥʘʣʦʛʫ ʥʘ ʟʝʤʣʶ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

ʢʘʜʘʩʪʨʦʚʘʷ ʩʪʦʠʤʦʩʪʴ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʦʙʲʝʢʪʦʤ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ. 

ɼʣʷ ʝʸ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʢʘʜʘʩʪʨʦʚʘʷ ʦʮʝʥʢʘ ʟʝʤʝʣʴ, ʠ 

ʦʨʛʘʥʳ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʫʪʚʝʨʞʜʘʶʪ ʩʨʝʜ-

ʥʠʡ ʫʨʦʚʝʥʴ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʧʦ ʤʫʥʠʮʠʧʘʣʴʥʦʤʫ ʨʘʡʦʥʫ (ʛʦʨʦʜʩʢʦʤʫ ʦʢʨʫʛʫ). 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʟʝʤʝʣʴʥʳʡ ʥʘʣʦʛ ʦʪʥʦʩʠʪʩʷ ʢ ʤʝʩʪʥʳʤ ʥʘʣʦʛʘʤ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 

ʦʨʛʘʥʳ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʫʩʪʘʥʦʚʣʝʥʠʠ ʤʘʢʩʠʤʘʣʴʥʦ ʦʙʦʩʥʦʚʘʥʥʦʡ ʢʘʜʘʩʪʨʦʚʦʡ 

ʩʪʦʠʤʦʩʪʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. 

ʆʜʥʘʢʦ, ʩʦʛʣʘʩʥʦ ʧ. 3 ʩʪ. 66 ʅʘʣʦʛʦʚʦʛʦ ʢʦʜʝʢʩʘ, ʢʦʛʜʘ ʧʨʝʜʧʨʠʷʪʠʝ ʦʧʨʝʜʝʣʷʝʪ 

ʨʳʥʦʯʥʫʶ ʩʪʦʠʤʦʩʪʴ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʝʛʦ ʢʘʜʘʩʪʨʦʚʘʷ ʩʪʦʠʤʦʩʪʴ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʚ ʨʘʟʤʝʨʝ ʨʳʥʦʯʥʦʡ. ʀ ʵʪʦ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʙʩʪʚʝʥʥʠʢʘʤ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʧʨʦ-

ʚʦʜʠʪʴ ʘʥʘʣʠʟ ʦʙʲʝʢʪʠʚʥʦʩʪʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʠʭ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʠ ʧʨʠ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʠ ʩ ʦʮʝʥʦʯʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʦʧʨʝʜʝʣʷʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʧʦ 

ʝʸ ʦʩʧʘʨʠʚʘʥʠʶ. 

ʂʘʢ ʧʨʠʤʝʨ, ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʩ ʢʘʜʘʩʪʨʦʚʳʤ ʥʦʤʝʨʦʤ 18:26:041704:0012 ʧʣʦ-

ʱʘʜʴʶ 49425 ʢʚ.ʤ. ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 01.01.2013 ʛʦʜʘ ʠʤʝʣ ʢʘʜʘʩʪʨʦʚʫʶ ʩʪʦʠʤʦʩʪʴ 

787 031 ʪʳʩ. ʨʫʙʣʝʡ. ʉʫʤʤʘ ʥʘʣʦʛʦʚʳʭ ʧʣʘʪʝʞʝʡ ʚ ʛʦʜ ʩʦʩʪʘʚʣʷʣʘ 9 444 ʪʳʩ. ʨʫʙʣʝʡ. 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʚ 2013 ʛʦʜʫ ʨʘʙʦʪʳ ʧʦ ʦʩʧʘʨʠʚʘʥʠʶ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʨʳ-

ʥʦʯʥʘʷ ʩʪʦʠʤʦʩʪʴ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʚ ʨʘʟʤʝʨʝ 87 333 ʪʳʩ. ʨʫʙʣʝʡ, 

ʘ ʩʫʤʤʘ ʥʘʣʦʛʦʚʳʭ ʧʣʘʪʝʞʝʡ ʟʘ ʛʦʜ ʩʥʠʟʠʣʘʩʴ ʜʦ 1 048 ʪʳʩ. ʨʫʙʣʝʡ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʮʝʥʢʠ ʨʳʥʦʯʥʦʡ ʩʪʦʠʤʦʩʪʠ ʩʦʛʣʘʩʥʦ ʩʪ. 24.18 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘ-

ʢʦʥʘ çʆʙ ʦʮʝʥʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ʦʪ 29 ʠʶʣʷ 1998 ʛ. 

ˉ135-ʌɿ [2] ʩʦʙʩʪʚʝʥʥʠʢʫ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʥʝʦʙʭʦʜʠʤʦ ʥʘʧʨʘʚʠʪʴ ʟʘʷʚʣʝʥʠʝ ʦʙ 

ʫʩʪʘʥʦʚʣʝʥʠʠ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʨʘʟʤʝʨʝ ʨʳʥʦʯʥʦʡ ʩʪʦʠ-

ʤʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʤʠʩʩʠʠ. ɼʘʥʥʳʝ ʦʨʛʘʥʳ ʧʦ ʨʘʩʩʤʦʪʨʝʥʠʶ ʩʧʦʨʦʚ ʦ ʨʝ-

ʟʫʣʴʪʘʪʘʭ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʩʦʟʜʘʥʳ ʚ ʢʘʞʜʦʤ ʩʫʙʲʝʢʪʝ ʈʦʩʩʠʡ-

ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɺ ʩʣʫʯʘʝ ʚʳʥʝʩʝʥʠʷ ʢʦʤʠʩʩʠʝʡ ʨʝʰʝʥʠʷ ʦʙ ʦʪʢʘʟʝ ʚ ʫʜʦʚʣʝʪʚʦʨʝʥʠʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʟʘʷʚʣʝʥʠʷ ʩʦʙʩʪʚʝʥʥʠʢʘ ʚʦʟʤʦʞʥʳ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ: 

ï ʥʘʧʨʘʚʣʷʝʪʩʷ ʧʦʚʪʦʨʥʦʝ ʟʘʷʚʣʝʥʠʝ ʚ ʢʦʤʠʩʩʠʶ ʧʦʩʣʝ ʫʩʪʨʘʥʝʥʠʷ ʟʘʤʝʯʘʥʠʡ ʢ 

ʦʪʯʸʪʫ ʦʙ ʦʮʝʥʢʝ ʨʳʥʦʯʥʦʡ ʩʪʦʠʤʦʩʪʠ; 

ï ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʝ ʠʩʢʦʚʦʝ ʟʘʷʚʣʝʥʠʝ ʧʦʜʘʸʪʩʷ ʚ ʘʨʙʠʪʨʘʞʥʳʡ ʩʫʜ. 

ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʠʟ-ʟʘ ʠʩʧʨʘʚʣʝʥʠʷ 

ʦʰʠʙʦʢ, ʢʦʪʦʨʳʝ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʨʠ ʦʮʝʥʢʝ ʝʛʦ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ, ʫʩʪʘʥʘʚʣʠ-

ʚʘʝʪʩʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʥʘʣʦʛʦʚʦʡ ʙʘʟʳ ʥʘʣʦʛʦʚʦʛʦ ʧʝʨʠʦʜʘ, ʚ ʢʦʪʦʨʦʤ ʫʯʠʪʳʚʘʣʘʩʴ 

ʦʰʠʙʦʯʥʦ ʧʨʠʤʝʥʷʝʤʘʷ ʢʘʜʘʩʪʨʦʚʘʷ ʩʪʦʠʤʦʩʪʴ (ʩʪ. 391 ʅʘʣʦʛʦʚʦʛʦ ʢʦʜʝʢʩʘ) [1] ʊʦ 

ʝʩʪʴ, ʝʩʣʠ ʩʦʙʩʪʚʝʥʥʠʢ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʥʘʧʨʘʚʠʣ ʚ ʢʦʤʠʩʩʠʶ ʜʦʢʫʤʝʥʪʳ ʚ ʜʝʢʘʙ-
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ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 59, 2019 ʛ. 

ʈʘʟʜʝʣ III . ʌʠʥʘʥʩʦʚʳʝ ʠ ʫʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ 
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ʨʝ 2018 ʛʦʜʘ, ʘ ʢʘʜʘʩʪʨʦʚʘʷ ʩʪʦʠʤʦʩʪʴ ʫʩʪʘʥʦʚʣʝʥʘ ʩ 1.01.2018 ʛ., ʪʦ ʚ ʩʣʫʯʘʝ ʧʨʠʥʷʪʠ ̫

ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʦ ʝʸ ʧʝʨʝʩʤʦʪʨʝ (ʥʘ ʢʦʤʠʩʩʠʠ ʠʣʠ ʚ ʘʨʙʠʪʨʘʞʥʦʤ ʩʫʜʝ), 

ʥʘʣʦʛʦʚʘʷ ʙʘʟʘ ʙʫʜʝʪ ʧʝʨʝʩʤʦʪʨʝʥʘ ʠ ʦʪʢʦʨʨʝʢʪʠʨʦʚʘʥʘ ʩ 1.01.2018 ʛ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʙʩʪʚʝʥʥʠʢ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʘʥʘʣʠʟʠʨʫʷ ʢʘʜʘʩʪʨʦʚʫʶ ʩʪʦʠ-

ʤʦʩʪʴ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʴʥʦ ʩʥʠʟʠʪʴ ʥʘʣʦʛʦʚʫʶ ʥʘʛʨʫʟʢʫ 

ʥʘ ʧʨʝʜʧʨʠʷʪʠʝ.  

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʩ 2013 ʛʦʜʘ ʧʦ 2018 ʛʦʜ ʵʢʦʥʦʤʠʷ ʧʣʘʪʝʞʝʡ ʧʦ ʟʝʤʝʣʴʥʦʤʫ ʥʘʣʦʛʫ 

ʚ ʩʚʷʟʠ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʨʘʙʦʪʳ ʧʦ ʦʩʧʘʨʠʚʘʥʠʶ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʟʝʤʝʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ ʧʦ ʧʦʣʠʛʦʥʫ ɻʦʨʴʢʦʚʩʢʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ (ʟʘ ʚʳʯʝʪʦʤ ʨʘʩʭʦʜʦʚ ʥʘ ʦʮʝʥʢʫ 

ʠ ʦʧʣʘʪʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʰʣʠʥʳ ʧʨʠ ʧʦʜʘʯʝ ʠʩʢʦʚʳʭ ʟʘʷʚʣʝʥʠʡ ʚ ʩʫʜ) ʩʦʩʪʘʚʠʣʘ 

86,3 ʤʣʥ. ʨʫʙʣʝʡ. 

2. ʆʧʪʠʤʠʟʘʮʠʷ ʧʣʘʪʝʞʝʡ ʧʦ ʥʘʣʦʛʫ ʥʘ ʠʤʫʱʝʩʪʚʦ 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʪʴʸʡ 375 ʅʘʣʦʛʦʚʦʛʦ ʢʦʜʝʢʩʘ [1] ʥʘʣʦʛʦʚʘʷ ʙʘʟʘ ʧʦ ʥʘʣʦʛʫ ʥʘ 

ʠʤʫʱʝʩʪʚʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʚʝʣʠʯʠʥʘ ʠʤʫʱʝʩʪʚʘ ï ʧʦ ʝʛʦ ʦʩʪʘʪʦʯʥʦʡ 

ʩʪʦʠʤʦʩʪʠ, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʩʦʛʣʘʩʥʦ ʫʪʚʝʨʞʜʸʥʥʳʤ ʧʨʘʚʠʣʘʤ ʚʝʜʝʥʠʷ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ 

ʫʯʸʪʘ, ʫʪʚʝʨʞʜʝʥʥʳʤ ʚ ʫʯʸʪʥʦʡ ʧʦʣʠʪʠʢʝ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʆʜʥʘʢʦ, ʥʘʯʠʥʘʷ ʩ 2016 ʛʦʜʘ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʪ. 378.2 ʅʘʣʦʛʦʚʦʛʦ ʢʦʜʝʢʩʘ ʥʘʣʦʛʦ-

ʚʘʷ ʙʘʟʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʢʘʜʘʩʪʨʦʚʘʷ ʩʪʦʠʤʦʩʪʴ ʠʤʫʱʝʩʪʚʘ ʚ ʦʪʥʦʰʝʥʠʠ ʪʘʢʠʭ ʚʠʜʦʚ 

ʦʙʲʝʢʪʦʚ, ʢʘʢ: 

1) ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʜʝʣʦʚʳʝ ʮʝʥʪʨʳ ʠ ʪʦʨʛʦʚʳʝ ʮʝʥʪʨʳ (ʢʦʤʧʣʝʢʩʳ) ʠ ʧʦʤʝʱʝ-

ʥʠʷ ʚ ʥʠʭ; 

2) ʥʝʞʠʣʳʝ ʧʦʤʝʱʝʥʠʷ, ʟʘʧʨʦʝʢʪʠʨʦʚʘʥʥʳʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʦʢʫʤʝʥʪʘʤʠ ʠʣʠ 

ʬʘʢʪʠʯʝʩʢʠ ʠʩʧʦʣʴʟʫʝʤʳʝ (ʥʝ ʤʝʥʝʝ 20 % ʧʣʦʱʘʜʠ) ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʪʦʨʛʦʚʳʭ ʦʙʲʝʢ-

ʪʦʚ, ʦʬʠʩʥʳʭ ʧʦʤʝʱʝʥʠʡ, ʦʙʲʝʢʪʦʚ ʙʳʪʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʦʙʱʝʧʠʪʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʷʜ ʦʙʲʝʢʪʦʚ, ʠʤʝʶʱʠʭ ʥʘʠʤʝʥʦʚʘʥʠʝ çʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʝ ʟʜʘ-

ʥʠʝè, çʩʣʫʞʝʙʥʦʝ ʟʜʘʥʠʝè, çʙʳʪʦʚʦʡ ʢʦʨʧʫʩè, çʪʦʚʘʨʥʘʷ ʢʦʥʪʦʨʘè, çʩʪʦʣʦʚʘʷè, çʛʦʩ-

ʪʠʥʠʮʘè ʠ ʪ.ʧ., ʚʢʣʶʯʝʥʳ ʫʧʦʣʥʦʤʦʯʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʚ ʧʝʨʝʯʥʠ ʦʙʲʝʢʪʦʚ, ʧʦ ʢʦʪʦʨʳʤ ʥʘʣʦʛ ʥʘ ʠʤʫʱʝʩʪʚʦ ʠʩʯʠʩʣʷʝʪʩʷ ʥʘ ʦʩʥʦ-

ʚʝ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ. ʉ ʬʦʨʤʘʣʴʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʘʥʥʳʝ ʦʙʲʝʢʪʳ ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʪ ʧʘʨʘʤʝʪʨʘʤ, ʦʧʨʝʜʝʣʸʥʥʳʤ ʩʪ. 378.2 ʅʂ ʈʌ, ʪ.ʝ. ʧʨʝʜʧʦʣʘʛʘʶʪ ʨʘʟʤʝʱʝʥʠʝ ʦʬʠʩ-

ʥʳʭ ʧʦʤʝʱʝʥʠʡ (ʦʙʦʨʫʜʦʚʘʥʳ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʦʡ, ʦʬʠʩʥʦʡ ʤʝʙʝʣʴʶ) ʣʠʙʦ 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ, ʙʳʪʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ʄʝʞʜʫ ʪʝʤ, ʚ ʩʫʜʝʙʥʦʡ ʧʨʘʢʪʠʢʝ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʧʦʜʭʦʜ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʘʜ-

ʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʟʜʘʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʨʘʙʦʪʥʠʢʦʚ ʧʨʝʜʧʨʠʷʪʠʷ ʠ 

ʪʝʤ ʩʘʤʳʤ ʦʙʝʩʧʝʯʝʥʠʷ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʨʠ-

ʟʥʘʢʘʤ, ʦʧʨʝʜʝʣʸʥʥʳʤ ʩʪ. 378.2 ʅʂ ʈʌ ʠ ʧʦʜʣʝʞʘʪ ʠʩʢʣʶʯʝʥʠʶ ʠʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʧʝʨʝʯʥʷ ʦʙʲʝʢʪʦʚ ʠʤʫʱʝʩʪʚʘ, ʧʦ ʢʦʪʦʨʳʤ ʥʘʣʦʛ ʠʩʯʠʩʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʢʘʜʘʩʪʨʦʚʦʡ 

ʩʪʦʠʤʦʩʪʠ. 

ʋʯʠʪʳʚʘʷ ʜʘʥʥʫʶ ʪʝʥʜʝʥʮʠʶ, ʥʘ ɻʦʨʴʢʦʚʩʢʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʝ ʦʨʛʘʥʠʟʦʚʘʥʘ ʨʘ-

ʙʦʪʘ ʧʦ ʠʩʢʣʶʯʝʥʠʶ ʦʙʲʝʢʪʦʚ ʠʤʫʱʝʩʪʚʘ ʆɸʆ çʈɾɼè, ʫ ʢʦʪʦʨʳʭ ʢʘʜʘʩʪʨʦʚʘʷ ʩʪʦʠ-

ʤʦʩʪʴ ʧʨʝʚʳʰʘʝʪ ʦʩʪʘʪʦʯʥʫʶ, ʠʟ ʫʪʚʝʨʞʜʸʥʥʳʭ ʩʫʙʲʝʢʪʘʤʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʧʝʨʝʯʥʝʡ ʦʙʲʝʢʪʦʚ, ʧʦ ʢʦʪʦʨʳʤ ʥʘʣʦʛ ʥʘ ʠʤʫʱʝʩʪʚʦ ʠʩʯʠʩʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʢʘʜʘʩʪʨʦ-

ʚʦʡ ʩʪʦʠʤʦʩʪʠ. 

ɹʣʘʛʦʜʘʨʷ ʠʥʠʮʠʘʪʠʚʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ɻʦʨʴʢʦʚʩʢʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʚʧʝʨʚʳʝ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʬʦʨʤʠʨʦʚʘʥʘ ʩʫʜʝʙʥʘʷ ʧʨʘʢʪʠʢʘ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʘʷ ʠʩ-

ʢʣʶʯʝʥʠʝ ʠʟ ʧʝʨʝʯʥʝʡ ʦʙʲʝʢʪʦʚ ʠʤʫʱʝʩʪʚʘ, ʧʦ ʢʦʪʦʨʳʤ ʥʘʣʦʛ ʥʘ ʠʤʫʱʝʩʪʚʦ ʠʩʯʠʩʣʷ-

ʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ, ʩʪʦʣʦʚʳʭ, ʛʦʩʪʠʥʠʮ, ʙʘʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʨʘʩ-

ʧʦʣʦʞʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʩʘʥʘʪʦʨʠʝʚ, ʜʝʪʩʢʠʭ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʣʘʛʝʨʝʡ ʠ ʪ.ʜ. 

ʇʨʦʮʝʩʩ ʦʩʧʘʨʠʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʘʣʛʦʨʠʪʤʫ: 

ï ʧʦʜʛʦʪʦʚʢʘ ʧʨʘʚʦʫʩʪʘʥʘʚʣʠʚʘʶʱʠʭ ʜʦʢʫʤʝʥʪʦʚ ʥʘ ʦʙʲʝʢʪ, ʚ ʪʦʤ ʯʠʩʣʝ, ʧʨʠ ʥʘ-

ʣʠʯʠʠ ʧʨʦʝʢʪʥʦʡ ʠ ʩʪʨʦʠʪʝʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ; 
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ï ʦʨʛʘʥʠʟʘʮʠʷ ʦʩʤʦʪʨʘ ʦʙʲʝʢʪʦʚ ʢʦʤʧʝʪʝʥʪʥʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʤʠʥʠʩʪʝʨʩʪʚ 

ʠʤʫʱʝʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʳʭ ʧʦ 

ʢʘʞʜʦʤʫ ʧʦʤʝʱʝʥʠʶ ʧʦʢʘʟʳʚʘʝʪʩʷ, ʢʘʢ ʦʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʚʦʟʦʯʥʦ-

ʛʦ ʧʨʦʮʝʩʩʘ; 

ï ʦʬʦʨʤʣʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʘʢʪʦʚ ʧʦ ʠʪʦʛʘʤ ʦʩʤʦʪʨʦʚ; 

ï ʫʯʘʩʪʠʝ ʚ ʟʘʩʝʜʘʥʠʷʭ ʢʦʤʠʩʩʠʠ ʧʦ ʨʘʩʩʤʦʪʨʝʥʠʶ ʦʙʲʝʢʪʦʚ ʠʤʫʱʝʩʪʚʘ, ʧʦ ʢʦʪʦ-

ʨʳʤ ʥʘʣʦʛ ʠʩʯʠʩʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ; 

ï ʥʘʧʨʘʚʣʝʥʠʝ ʜʦʢʫʤʝʥʪʦʚ ʚ ʩʫʜ (ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʟʘʢʣʶʯʝʥʠʷ). 

ɺʩʝʛʦ ʞʝ ʩ 2016 ʛʦʜʘ ʧʦ 2018 ʛʦʜ ʵʢʦʥʦʤʠʷ ʧʣʘʪʝʞʝʡ ʧʦ ʥʘʣʦʛʫ ʥʘ ʠʤʫʱʝʩʪʚʦ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʫʢʘʟʘʥʥʦʡ ʨʘʙʦʪʳ ʩʦʩʪʘʚʠʣʘ ʙʦʣʝʝ 25 ʤʣʥ. ʨʫʙʣʝʡ. 

ʀʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʤʳ ʚʠʜʠʤ, ʯʪʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʪʱʘʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʫʯʠʪʳ-

ʚʘʝʤʳʭ ʥʘ ʙʘʣʘʥʩʝ ʧʨʝʜʧʨʠʷʪʠʷ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ, ʠʟʫʯʝʥʠʷ ʟʘʢʦʥʦ-

ʜʘʪʝʣʴʥʦʡ ʙʘʟʳ, ʤʦʞʥʦ ʜʦʩʪʠʛʥʫʪʴ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʩʥʠʞʝʥʠʷ ʨʘʩʭʦʜʦʚ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʅʘ ʧʨʠʤʝʨʝ ɻʦʨʴʢʦʚʩʢʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʦʙʱʘʷ ʩʫʤʤʘ ʵʢʦʥʦʤʠʠ ʥʘʣʦʛʦʚʦʛʦ ʙʨʝʤʝ-

ʥʠ ʧʦ ʟʝʤʝʣʴʥʦʤʫ ʥʘʣʦʛʫ ʠ ʧʦ ʥʘʣʦʛʫ ʥʘ ʠʤʫʱʝʩʪʚʦ ʩʦʩʪʘʚʠʣʘ ʙʦʣʝʝ 111,3 ʤʣʥ. ʨʫʙ-

ʣʝʡ. 

ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʩʠʩʪʝʤʳ ʘʥʘʣʠʟʘ ʥʘʣʦʛʦʚʳʭ ʧʣʘʪʝʞʝʡ 

ʧʨʝʜʣʘʛʘʝʤ ʩʦʟʜʘʪʴ ʇʨʦʝʢʪʥʳʡ ʦʬʠʩ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʥʘʣʦʛʦʚʳʭ ʥʘʛʨʫʟʦʢ, ʥʘ ʟʘʩʝʜʘ-

ʥʠʷʭ ʢʦʪʦʨʦʛʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʦʧʨʦʩʳ: 

ï ʦʧʪʠʤʠʟʘʮʠʷ ʥʘʣʦʛʦʚʳʭ ʧʣʘʪʝʞʝʡ ʧʫʪʸʤ ʧʨʠʤʝʥʝʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ ʦʧʨʝʜʝ-

ʣʸʥʥʳʭ ʣʴʛʦʪ, ʚʳʛʦʜ, ʧʨʝʠʤʫʱʝʩʪʚ ʜʣʷ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʦʚ ʧʦ ʟʝʤʝʣʴʥʦʤʫ ʥʘʣʦʛʫ, 

ʥʘʣʦʛʫ ʥʘ ʠʤʫʱʝʩʪʚʦ, ʩ ʫʯʸʪʦʤ ʪʝʥʜʝʥʮʠʡ ʩʫʜʝʙʥʦʡ ʧʨʘʢʪʠʢʠ; 

ï ʦʮʝʥʢʘ ʨʠʩʢʦʚ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʵʢʦʥʦʤʠʶ ʥʘʣʦʛʦʚʳʭ ʧʣʘ-

ʪʝʞʝʡ; 

ï ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʦʮʝʥʦʯʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʥʘʣʦʛʦʚʳʤʠ ʠʥʩʧʝʢʮʠʷʤʠ ʠ ʪʘʢ 

ʜʘʣʝʝ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʧʨʦʝʢʪʥʦʛʦ ʦʬʠʩʘ, ʧʦʚʳʰʝʥʠʷ ʟʘʠʥʪʝʨʝ-

ʩʦʚʘʥʥʦʩʪʠ ʝʛʦ ʫʯʘʩʪʥʠʢʦʚ ʚ ʢʦʥʝʯʥʦʤ ʨʝʟʫʣʴʪʘʪʝ, ʧʨʝʜʣʘʛʘʶ ʚʥʝʜʨʠʪʴ ʩʠʩʪʝʤʫ ʤʦ-

ʪʠʚʘʮʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩ ʧʦʣʫʯʝʥʠʝʤ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʨʦʮʝʥʪʦʚ ʦʪ ʨʝʘʣʴʥʦ ʧʦʣʫʯʝʥ-

ʥʦʡ ʵʢʦʥʦʤʠʠ ʥʘʣʦʛʦʚʳʭ ʧʣʘʪʝʞʝʡ. 
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Annotation. This work is devoted to solving the problem of reducing the expenses of a com-

pany, being a property and land owner, by optimizing tax payments. The paperôs purpose is 

to determine the enterprise operation directions with the analysis of existing tax payments. 

For the present land tax and property tax (for a number of objects) payments are determined 

by their cadastral value, which, in some cases, exceeds the real market value up to 10 times. 

The authors propose to work out the issue of exclusion from the tax base the objects included 

in it on such a formal basis as the name. It is necessary to create a permanent project office 

in the company to optimize the tax burden. The implementation of these proposals in the 

Gorky railway company made it possible to optimize more than 111 million rubles. 
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ʚʥʫʪʨʝʥʥʝʤ ʠ ʚʥʝʰʥʝʤ ʨʳʥʢʘʭ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʢʦʥʢʨʝʪʥʳʭ 

ʜʝʡʩʪʚʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʪʦʚʘʨʦʦʙʦʨʦʪʘ ʚ ʂʘʟʘʭʩʪʘʥʝ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʷʪʳʤ ʚ 2010 ʛ. 

ʧʨʦʝʢʪʦʤ çʕʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʷʩʘ ʐʸʣʢʦʚʦʛʦ ʧʫʪʠè ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʦʟʜʘʥʠʝ ʪʨʝʭ 

ʪʨʘʥʩʝʚʨʘʟʠʡʩʢʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʢʦʨʠʜʦʨʦʚ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʧʨʦʭʦʜʠʪ ʧʦ ʪʝʨʨʠʪʦ-

ʨʠʠ ʂʘʟʘʭʩʪʘʥʘ (ʂʠʪʘʡ ï ʎʝʥʪʨʘʣʴʥʘʷ ɸʟʠʷ ï ʈʦʩʩʠʷ ï ɽʚʨʦʧʘ). ɺʦ ʠʩʧʦʣʥʝʥʠʝ ʮʝʣʝʡ 

ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʚʝʜʝʪ ʘʢʪʠʚʥʫʶ ʨʘʙʦʪʫ ʧʦ 

ʧʦʠʩʢʫ ʥʦʚʳʭ ʤʝʭʘʥʠʟʤʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʫʛʣʫʙʣʝʥʠʷ ʨʳʥʦʯʥʦʡ ʠʥʪʝʛʨʘ-

ʮʠʠ. ɻʠʧʦʪʝʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʠʥʠʮʠʘʪʠʚʳ ʧʦ ʫʧʨʦʱʝʥʠʶ ʧʨʦʮʝʜʫʨ 

ʪʦʨʛʦʚʣʠ ʚ ʂʘʟʘʭʩʪʘʥʝ ʤʦʛʫʪ ʙʳʪʴ ʚʳʨʘʙʦʪʘʥʳ ʥʘ ʦʩʥʦʚʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ɽʕʂ ʆʆʅ ʠ 

ɺʊʘʤʆ. ʇʨʠ ʧʦʜʛʦʪʦʚʢʝ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʝʪʦʜʳ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʘʥʘ-

ʣʠʟʘ, ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʬʘʢʪʦʚ ʠ ʠʥʜʫʢʮʠʷ. ʈʝʟʫʣʴʪʘʪʘʤʠ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷ-

ʶʪʩʷ ʚʳʨʘʙʦʪʘʥʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʫʧʨʦʱʝʥʠʶ ʧʨʦʮʝʜʫʨ ʪʦʨʛʦʚʣʠ ʚ ʚʠʜʝ ʫʧʨʦʱʝʥ-

ʥʦʛʦ ʧʦʨʷʜʢʘ ʚʳʜʘʯʠ ʩʚʠʜʝʪʝʣʴʩʪʚ ʋʕʆ ʜʣʷ ʜʦʚʝʨʝʥʥʳʭ ʣʠʮ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʦʪʩʨʦʯ-

ʢʠ ʧʦ ʫʧʣʘʪʝ ʅɼʉ ʧʨʠ ʠʤʧʦʨʪʝ ʪʦʚʘʨʦʚ ʠʟ ʪʨʝʪʴʠʭ ʩʪʨʘʥ, ʘ ʪʘʢʞʝ ʧʦʜʢʣʶʯʝʥʠʷ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʄʉɹ ʂʘʟʘʭʩʪʘʥʘ ʢ ʵʣʝʢʪʨʦʥʥʦʡ ʧʣʦʱʘʜʢʝ ʩʙʳʪʘ ʪʦʚʘʨʘ Virtual 

Market Places. ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʰʠʨʥʘ ï ʜʘʥʥʳʝ 

ʧʨʝʜʣʦʞʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʙʠʟʥʝʩ-ʩʦʦʙʱʝʩʪʚʦʤ ʢʘʢ ʦʙʦʩʥʦʚʘʥʠʝ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʣʴʛʦʪ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʢʘʢ ʦʩʥʦʚʳ ʜʣʷ ʚʚʝʜʝʥʠʷ ʥʦʚʳʭ 
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ʞʝʥʠʝ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ ʥʝ ʨʘʟ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʇʨʝʟʠʜʝʥʪʦʤ ʂʘʟʘʭʩʪʘʥʘ ʚ 

ʨʘʩʧʦʨʷʞʝʥʠʷʭ ʇʨʘʚʠʪʝʣʴʩʪʚʫ ʢʘʢ ʥʝʦʪʣʦʞʥʳʝ ʤʝʨʳ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʚʭʦʞʜʝ-

ʥʠʷ ʚ ʪʨʠʜʮʘʪʢʫ ʩʘʤʳʭ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ʤʠʨʘ, ʘ ʪʘʢʞʝ ʨʝʘʣʠʟʘʮʠʠ ʧʣʘʥʦʚ ʫʯʘʩʪʠʷ ʚ 

ʠʥʠʮʠʘʪʠʚʝ ʂʅʈ çʆʜʠʥ ʧʦʷʩ ï ʦʜʠʥ ʧʫʪʴè, ʚʢʣʶʯʘʶʱʝʡ ʧʨʦʝʢʪ çʕʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦ-

ʷʩ ʐʝʣʢʦʚʦʛʦ ʧʫʪʠè [1] ɺʦ ʠʩʧʦʣʥʝʥʠʝ ʜʘʥʥʳʭ ʤʝʨ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʨʛʘʥʳ ʦʙʨʘʱʘ-

ʶʪ ʩʚʦʡ ʚʟʦʨ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʥʝʢʦʤʤʝʨʯʝʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʛʣʘʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠ-

ʝʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʨʠʦʨʠʪʝʪʦʤ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʫʢʨʝʧʣʝʥʠʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ ʫʩ-

ʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʚʩʝʭ ʩʪʨʘʥ ʤʠʨʘ. ʊʘʢʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʷʚʣʷʶʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦ-

ʚʘʥʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʆʆʅ ï ɽʚʨʦʧʝʡʩʢʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʢʦʤʠʩʩʠʷ (ɽʕʂ ʆʆʅ) ʠ ɺʩʝ-

ʤʠʨʥʘʷ ʪʘʤʦʞʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ (ɺʊʘʄʆ) [2] 

ɺ ʫʩʣʦʚʠʷʭ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ï ʤʦʛʫʪ ʣʠ ʜʝʡʩʪʚʠʷ ʇʨʘʚʠʪʝʣʴʩʪ-

https://teacode.com/online/udc/65/658.811.html


ɹʘʡʛʘʣʠʝʚʘ ɸ.ʅ. 

ʈʘʟʨʘʙʦʪʢʘ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʨʘʩʰʠʨʝʥʠʶ ʩʧʠʩʢʘ ʜʝʡʩʪʚʠʡ ʧʦ ʢʠʪʘʡʩʢʦʡ ʠʥʠʮʠʘʪʠʚʝ » 
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ʚʘ ʂʘʟʘʭʩʪʘʥʘ ʧʦ ʢʠʪʘʡʩʢʦʡ ʠʥʠʮʠʘʪʠʚʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʥʪʝʛʨʘʮʠʠ çʆʜʠʥ ʧʦʷʩ ï 

ʦʜʠʥ ʧʫʪʴè ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥʳ ʥʘ ʦʩʥʦʚʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʫʯʨʝʞʜʝ-

ʥʠʡ ʆʆʅ.  

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʷʪʳʤ ʚ 2010 ʛ. 

ʧʨʦʝʢʪʦʤ çʕʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʷʩʘ ʐʸʣʢʦʚʦʛʦ ʧʫʪʠè ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʦʟʜʘʥʠʝ ʪʨʝʭ 

ʪʨʘʥʩʝʚʨʘʟʠʡʩʢʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʢʦʨʠʜʦʨʦʚ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʧʨʦʭʦʜʠʪ ʧʦ ʪʝʨʨʠʪʦ-

ʨʠʠ ʂʘʟʘʭʩʪʘʥʘ (ʂʠʪʘʡ ï ʎʝʥʪʨʘʣʴʥʘʷ ɸʟʠʷ ï ʈʦʩʩʠʷ ï ɽʚʨʦʧʘ). ɺʦ ʠʩʧʦʣʥʝʥʠʝ ʮʝʣʝʡ 

ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʜʚʫʭ ʩʪʨʘʥ ï ʂʠʪʘʷ ʠ ʂʘʟʘʭʩʪʘʥʘ ï ʚʝʜʫʪ ʘʢʪʠʚʥʫʶ 

ʨʘʙʦʪʫ ʧʦ ʧʦʠʩʢʫ ʥʦʚʳʭ ʤʝʭʘʥʠʟʤʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʫʛʣʫʙʣʝʥʠʷ ʨʳʥʦʯ-

ʥʦʡ ʠʥʪʝʛʨʘʮʠʠ.  

ɻʠʧʦʪʝʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʠʥʠʮʠʘʪʠʚʳ ʧʦ ʫʧʨʘʱʝʥʠʶ ʧʨʦʮʝʜʫʨ 

ʪʦʨʛʦʚʣʠ ʚ ʂʘʟʘʭʩʪʘʥʝ ʤʦʛʫʪ ʙʳʪʴ ʚʳʨʘʙʦʪʘʥʳ ʥʘ ʦʩʥʦʚʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ɽʕʂ ʆʆʅ ʠ 

ɺʊʘʤʆ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʢʦʥʢʨʝʪʥʳʭ ʜʝʡʩʪʚʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ 

ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʪʦʚʘʨʦʦʙʦʨʦʪʘ ʚ ʂʘʟʘʭʩʪʘʥʝ. 

ɿʘʜʘʯʠ ʨʘʙʦʪʳ: 

ï ʚʳʷʚʠʪʴ ʥʘʣʠʯʠʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ɽʕʂ ʆʆʅ ʠ ɺʊʘʤʆ ʧʦ ʫʧʨʦʱʝʥʠʶ ʧʨʦʮʝʜʫʨ 

ʪʦʨʛʦʚʣʠ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʘʢʪʘʭ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦ-

ʨʠʠ ʂʘʟʘʭʩʪʘʥʘ; 

ï ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʨʝʢʦʤʝʥʜʘʮʠʡ ɽʕʂ ʆʆʅ ʠ ɺʊʘʤʆ 

ʧʦ ʫʧʨʘʱʝʥʠʶ ʧʨʦʮʝʜʫʨ ʪʦʨʛʦʚʣʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʩʪʦʨʦʥʘʤʠ (ʙʠʟʥʝʩ-

ʩʦʦʙʱʝʩʪʚʦʤ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ ʠ ʪ.ʜ); 

ï ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʨʘʩʰʠʨʝʥʠʶ ʩʧʠʩʢʘ ʜʝʡʩʪʚʠʡ ʧʦ ʢʠʪʘʡʩʢʦʤʫ ʧʨʦ-

ʝʢʪʫ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʥʪʝʛʨʘʮʠʠ çʆʜʠʥ ʧʦʷʩ ï ʦʜʠʥ ʧʫʪʴè ʜʣʷ ʫʧʨʘʱʝʥʠʷ ʧʨʦʮʝʜʫʨ 

ʪʦʨʛʦʚʣʠ ʚ ʂʘʟʘʭʩʪʘʥʝ.  

1. ʅʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʘʢʪʳ, ʨʝʛʫʣʠʨʫʶʱʠʝ  

ʪʦʨʛʦʚʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʂʘʟʘʭʩʪʘʥʝ 

ɺ ʊʘʤʦʞʝʥʥʦʤ ʢʦʜʝʢʩʝ ʂʘʟʘʭʩʪʘʥʘ [3] ɻʣʘʚʘ 6 ʧʦʩʚʷʱʝʥʘ ʋʧʦʣʥʦʤʦʯʝʥʥʦʤʫ ʵʢʦ-

ʥʦʤʠʯʝʩʢʦʤʫ ʦʧʝʨʘʪʦʨʫ (ʋʕʆ), ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʚ ʈʘʤʦʯʥʳʭ ʩʪʘʥʜʘʨʪʘʭ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ɺʊʘʤʆ [4] ʢʘʢ ʣʶʙʦʝ ʶʨʠʜʠʯʝʩʢʦʝ ʣʠʮʦ, ʚʦʚʣʝʯʝʥʥʦʝ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʜʚʠʞʝʥʠʝ 

ʪʦʚʘʨʦʚ ʠ ʧʨʠʟʥʘʥʥʦʝ ʥʘʮʠʦʥʘʣʴʥʳʤ ʪʘʤʦʞʝʥʥʳʤ ʦʨʛʘʥʦʤ ʠʣʠ ʦʪ ʝʛʦ ʠʤʝʥʠ ʢʘʢ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʝʝ ʩʪʘʥʜʘʨʪʘʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ɺʊʘʤʆ. ɼʘʥʥʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ ɺʊʘʤʆ ʙʳʣʘ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ ʧʨʠʥʷʪʘ ʚ ʂʘʟʘʭʩʪʘʥʝ ʚ 2010 ʛ. ʠ ʦʧʨʝʜʝʣʷʝʪ ʦʩʥʦʚʥʳʝ ʫʩʣʦʚʠʷ ʧʨʠ-

ʩʚʦʝʥʠʷ ʩʪʘʪʫʩʘ ʦʧʝʨʘʪʦʨʘ, ʩʧʝʮʠʘʣʴʥʳʝ ʫʧʨʦʱʝʥʠʷ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʪʦʨʛʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʪʘʤʦʞʝʥʥʳʭ ʦʧʝʨʘʮʠʡ, ʧʨʦʮʝʜʫʨʫ ʧʨʠʩʚʦʝʥʠʷ ʣʠʮʝʥʟʠʠ 

ʫʧʦʣʥʦʤʦʯʝʥʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʧʝʨʘʪʦʨʘ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʧʦ ʜʘʥʥʳʤ ʂʦʤʠʪʝ-

ʪʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʜʦʭʦʜʦʚ ʄʠʥʠʩʪʝʨʩʪʚʘ ʬʠʥʘʥʩʦʚ ʈʂ [5], ʚ ʨʝʝʩʪʨʝ ʋʕʆ ʯʠʩʣʠʪʩʷ 

7 ʢʘʟʘʭʩʪʘʥʩʢʠʭ ʢʦʤʧʘʥʠʡ.  

ɺ ʇʦʩʪʘʥʦʚʣʝʥʠʠ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʂʘʟʘʭʩʪʘʥʘ [6] ʦʧʨʝʜʝʣʝʥʘ ʂʦʥʮʝʧʮʠʷ ʩʦʟʜʘʥʠʷ 

ʠʥʪʝʛʨʘʮʠʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ çɽʜʠʥʦʝ ʦʢʥʦ ʧʦ ʵʢʩʧʦʨʪʥʦ-ʠʤʧʦʨʪʥʳʤ 

ʦʧʝʨʘʮʠʷʤè (ʀʉ çɽʜʠʥʦʝ ʦʢʥʦè), ʢʦʪʦʨʘʷ ʨʘʟʨʘʙʦʪʘʥʘ ʥʘ ʦʩʥʦʚʝ ʈʝʢʦʤʝʥʜʘʮʠʠ ˉ33 

ɽʕʂ ʆʆʅ [7] ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ 

ʤʝʞʜʫ ʪʦʨʛʦʚʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ. ʈʘʙʦʪʘ ʧʦ ʚʥʝʜʨʝ-

ʥʠʶ ʤʝʭʘʥʠʟʤʘ çɽʜʠʥʦʛʦ ʦʢʥʘè ʚ ʂʘʟʘʭʩʪʘʥʝ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʝʜʝʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝ-

ʣʷʤʠ ɽʚʨʘʟʠʡʩʢʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʦʤʠʩʩʠʠ (ɽʕʂ).  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʘʢʪʦʚ, ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʂʘ-

ʟʘʭʩʪʘʥʝ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ɽʕʂ ʆʆʅ ʠ ɺʊʘʤʆ ʧʦ ʫʧʨʦʱʝʥʠʶ ʧʨʦʮʝʜʫʨ ʪʦʨʛʦʚʣʠ ʙʳʣ 

ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʫʢʘʟʘʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʨʠʤʝʥʷʣʠʩʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʢʣʶʯʝʚʳʭ 

ʜʦʢʫʤʝʥʪʦʚ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʭ ʪʦʨʛʦʚʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʂʘʟʘʭʩʪʘʥʝ, ʘ ʪʘʢʞʝ ʩʪʘʣʠ 

ʦʩʥʦʚʦʡ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ.  

https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%95%D0%B2%D1%80%D0%BE%D0%BF%D0%B0


ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 59, 2019 ʛ. 

ʈʘʟʜʝʣ III . ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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2. ʇʨʠʤʝʥʝʥʠʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ɽʕʂ ʆʆʅ  

ʠ ɺʊʘʤʆ ʢʘʟʘʭʩʪʘʥʩʢʠʤʠ ʢʦʤʧʘʥʠʷʤʠ 

ʂʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚ ʨʘʟʜʝʣʝ 1, ʥʘ ʪʝʢʫʱʠʡ ʜʝʥʴ ʚ ʂʦʤʠʪʝʪʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʜʦ-

ʭʦʜʦʚ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 7 ʢʘʟʘʭʩʪʘʥʩʢʠʭ ʢʦʤʧʘʥʠʡ, ʠʤʝʶʱʠʭ ʣʠʮʝʥʟʠʶ ʋʕʆ. ɺ ʠʭ 

ʯʠʩʣʦ ʚʭʦʜʷʪ 5 ʢʨʫʧʥʝʡʰʠʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ï ɸʆ çʈʘʭʘʪè, ʊʆʆ ʉʇ 

çʂʦʢʘ-ʂʦʣʘ ɸʣʤʘʪʳ ɹʦʪʪʣʝʨʩ, ɸʆ çɽʚʨʘʟʠʘʥ ʌʫʜʩè, ɸʆ çɽʚʨʘʟʠʘʥ ʌʫʜʩ ʂʦʨʧʦ-

ʨʵʡʰʥ, ʊʆʆ çRG Brands Kazakhstanè, ʘ ʪʘʢʞʝ 2 ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʦʧʝʨʘʪʦʨʘ ʥʘʮʠʦʥʘʣʴ-

ʥʦʛʦ ʫʨʦʚʥʷ ï ʊʆʆ çʕʢʩʧʦʨʪʥʦ-ʠʤʧʦʨʪʥʘʷ ʢʦʤʧʘʥʠʷ ɸʟʠʷ ʃʦʛʠʩʪʠʢʘè ʠ TOO çKTZ 

Expressè. ʇʦ ʜʘʥʥʳʤ ʨʫʢʦʚʦʜʩʪʚʘ ʢʦʤʧʘʥʠʠ ʊʆʆ çʕʢʩʧʦʨʪʥʦ-ʠʤʧʦʨʪʥʘʷ ʢʦʤʧʘʥʠʷ 

ɸʟʠʷ ʃʦʛʠʩʪʠʢʘè [8] ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʣʠʮʝʥʟʠʠ ʋʕʆ ʚ ʤʘʨʪʝ 2017 ʛ. ʦʙʲʝʤʳ ʧʝʨʝʚʦ-

ʟʠʤʳʭ ʛʨʫʟʦʚ ʪʦʣʴʢʦ ʟʘ ʧʝʨʠʦʜ ʘʧʨʝʣʴ ï ʤʘʡ 2017 ʫʚʝʣʠʯʠʣʠʩʴ ʚ ʧʷʪʴ ʨʘʟ (ʨʠʩʫʥʦʢ 1), 

ʘ ʩʫʤʤʘ ʫʧʣʘʯʝʥʥʳʭ ʧʣʘʪʝʞʝʡ ʠ ʥʘʣʦʛʦʚ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʙʶʜʞʝʪ ʫʚʝʣʠʯʠʣʘʩʴ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʪʨʦʝ (ʨʠʩʫʥʦʢ 2). 

 

 

ʈʠʩ. 1. ɼʠʥʘʤʠʢʘ ʨʦʩʪʘ ʦʙʲʝʤʘ ʧʝʨʝʚʝʟʝʥʥʦʛʦ ʛʨʫʟʘ (TEU) ʋʕʆ  

ɸʟʠʷ ʃʦʛʠʩʪʠʢʘ ʟʘ ʧʝʨʠʦʜ ʘʧʨʝʣʴ ï ʠʶʥʴ 2017 ʛ. 

ʇʨʠʤʝʯʘʥʠʝ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ ʧʦ ʠʩʪʦʯʥʠʢʫ [8] 

 

ʈʠʩ. 2. ɼʠʥʘʤʠʢʘ ʨʦʩʪʘ ʦʙʲʝʤʦʚ ʧʦʩʪʫʧʣʝʥʠʡ ʚ ʙʶʜʞʝʪ ʋʕʆ  

ɸʟʠʷ ʃʦʛʠʩʪʠʢʘ (ʤʣʥ ʪʛ) ʟʘ ʧʝʨʠʦʜ ʘʧʨʝʣʴ ï ʠʶʥʴ 2017 ʛ. 

ʇʨʠʤʝʯʘʥʠʝ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ ʧʦ ʠʩʪʦʯʥʠʢʫ [8] 

ʋʢʘʟʘʥʥʳʡ ʨʦʩʪ ʦʙʲʷʩʥʷʝʪʩʷ ʥʘʣʠʯʠʝʤ ʩʧʝʮʠʘʣʴʥʳʭ ʫʧʨʦʱʝʥʠʡ, ʜʦʩʪʫʧʥʳʭ ʋʕʆ 

ʢʘʢ ʜʦʚʝʨʝʥʥʦʤʫ ʫʯʘʩʪʥʠʢʫ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ɺʕɼ). ʋʧʨʦʱʝʥʠʷ 

ʚʢʣʁʯʘʶʪ ʚ ʩʝʙʷ:  

1) ʚʨʝʤʝʥʥʦʝ ʭʨʘʥʝʥʠʝ ʪʦʚʘʨʦʚ ʚ ʧʦʤʝʱʝʥʠʷʭ, ʥʘ ʦʪʢʨʳʪʳʭ ʧʣʦʱʘʜʢʘʭ ʠ ʠʥʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʫʧʦʣʥʦʤʦʯʝʥʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʧʝʨʘʪʦʨʘ; 

2) ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʧʨʦʮʝʜʫʨʳ ʪʘʤʦʞʝʥʥʦʛʦ ʪʨʘʥʟʠʪʘ ʪʘʤʦʞʝʥʥʳʝ ʦʨʛʘʥʳ ʥʝ 

ʪʨʝʙʫʶʪ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʧʣʘʪʳ ʪʘʤʦʞʝʥʥʳʭ ʧʦʰʣʠʥ ʠ ʥʘʣʦʛʦʚ; 
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ɹʘʡʛʘʣʠʝʚʘ ɸ.ʅ. 
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3) ʧʝʨʚʦʦʯʝʨʝʜʥʦʡ ʧʦʨʷʜʦʢ ʩʦʚʝʨʰʝʥʠʷ ʪʘʤʦʞʝʥʥʳʭ ʦʧʝʨʘʮʠʡ, ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ 

ʧʦʜʘʯʝ ʪʘʤʦʞʝʥʥʦʡ ʜʝʢʣʘʨʘʮʠʠ, ʠ ʧʦʤʝʱʝʥʠʷ ʧʦʜ ʪʘʤʦʞʝʥʥʫʶ ʧʨʦʮʝʜʫʨʫ [3] 

ɺ ʩʝʥʪʷʙʨʝ 2016 ʛ. ʦʜʥʘ ʠʟ ʜʦʯʝʨʥʠʭ ʢʦʤʧʘʥʠʡ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʦʧʝʨʘʪʦʨʘ KTZ 

Express ï ʉʧʝʮʠʘʣʴʥʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʟʦʥʘ (ʉʕɿ) çʍʦʨʛʦʩ ï ɺʦʩʪʦʯʥʳʝ ʚʦʨʦʪʘè ʘʥʦʥ-

ʩʠʨʦʚʘʣʘ ʚʥʝʜʨʝʥʠʝ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ çʅʦʤʘʜè, [9] ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ 

ʚ ʩʝʙʷ 5 ʧʦʜʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʟʦʥʦʡ, ʦʜʥʦʡ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʧʦʜʩʠʩʪʝʤʘ çɽʜʠʥʦʝ 

ʦʢʥʦè. ɺ ʩʧʠʩʢʝ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʭʝʤʳ ʙʝʟʦʧʘʩ-

ʥʦʛʦ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʪʦʨʛʦʚʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʦʨ-

ʛʘʥʘʤʠ ʧʦʜʩʠʩʪʝʤʳ, ʫʢʘʟʘʥʘ ʈʝʢʦʤʝʥʜʘʮʠʷ ˉ 33 ɽʕʂ ʆʆʅ [7]. 

ɸʥʘʣʠʟʠʨʫʷ ʨʘʙʦʪʫ ʢʘʟʘʭʩʪʘʥʩʢʠʭ ʢʦʤʧʘʥʠʡ ʚ ʩʪʘʪʫʩʝ ʋʕʆ ʠ ʠʩʧʦʣʴʟʫʶʱʠʭ ʤʝ-

ʭʘʥʠʟʤ çɽʜʠʥʦʝ ʦʢʥʦè, ʤʦʞʥʦ ʧʨʠʡʪʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʬʘʢʪ ʧʨʠʤʝʥʝʥʠʷ ʨʝʢʦʤʝʥʜʘʮʠʡ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʆʆʅ ʥʦʩʠʪ ʥʝ ʪʦʣʴʢʦ ʥʦʨʤʘʪʠʚʥʦ ï ʟʘʢʦʥʦʜʘʪʝʣʴ-

ʥʳʡ, ʥʦ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ, ʢʦʪʦʨʳʡ ʙʣʘʛʦʪʚʦʨʥʦ ʚʣʠʷʝʪ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʩʙʦʨʦʚ 

ʪʘʤʦʞʝʥʥʳʭ ʠ ʥʘʣʦʛʦʚʳʭ ʧʣʘʪʝʞʝʡ ʚ ʙʶʜʞʝʪ ʩʪʨʘʥʳ. 

3. ʇʨʝʜʣʦʞʝʥʠʷ ʧʦ ʨʘʩʰʠʨʝʥʠʶ ʩʧʠʩʢʘ ʜʝʡʩʪʚʠʡ ʇʨʘʚʠʪʝʣʴʩʪʚʘ  

ʂʘʟʘʭʩʪʘʥʘ ʧʦ ʢʠʪʘʡʩʢʦʤʫ ʧʨʦʝʢʪʫ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʥʪʝʛʨʘʮʠʠ  

çʆʜʠʥ ʧʦʷʩ ï ʦʜʠʥ ʧʫʪʴè ʜʣʷ ʫʧʨʘʱʝʥʠʷ ʧʨʦʮʝʜʫʨ ʪʦʨʛʦʚʣʠ 

ʆʧʠʩʘʥʥʘʷ ʚ ʨʘʟʜʝʣʝ 2 ʩʠʪʫʘʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʦʚ ʧʝʨʝʚʦʟʢʠ ʥʘ ʧʨʠʤʝʨʝ ʦʜʥʦʡ 

ʢʦʤʧʘʥʠʠ ʋʕʆ ʥʘʚʦʜʠʪ ʥʘ ʤʳʩʣʴ ʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʙʦʣʴʰʝʤʫ ʯʠʩʣʫ ʫʯʘʩʪʥʠʢʦʚ ɺʕɼ 

ʩʪʘʪʫʩʘ ʋʕʆ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʂʦʜʝʢʩʦʤ [3] ʩʫʱʝʩʪʚʫʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, 

ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʙʣʶʜʝʥʳ ʟʘʷʚʠʪʝʣʝʤ ʜʣʷ ʧʨʠʥʷʪʠʷ ʟʘʷʚʢʠ ʥʘ ʧʦʣʫʯʝʥʠʝ ʣʠ-

ʮʝʥʟʠʠ ʋʕʆ. ʆʜʥʦʡ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʛʝʥʝʨʘʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʨʘʟʤʝʨʝ 1 

ʤʣʥ. ʝʚʨʦ ʚ ʚʠʜʝ çʞʠʚʳʭè ʜʝʥʝʛ ʠʣʠ ʙʘʥʢʦʚʩʢʠʭ ʛʘʨʘʥʪʠʡ, ʢʦʪʦʨʳʝ ʛʦʩʫʜʘʨʩʪʚʦ ʠʩ-

ʧʦʣʴʟʫʝʪ ʚ ʩʣʫʯʘʝ ʥʝʫʧʣʘʪʳ ʢʦʤʧʘʥʠʝʡ ʋʕʆ ʥʝʦʙʭʦʜʠʤʳʭ ʪʘʤʦʞʝʥʥʳʭ ʧʣʘʪʝʞʝʡ ʠ 

ʥʘʣʦʛʦʚ. ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʫʢʘʟʘʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʘʞʝ ʜʣʷ ʢʨʫʧʥʳʭ ʢʦʤʧʘʥʠʡ ʥʝ 

ʚʩʝʛʜʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʲʝʤʥʳʤ ʫʩʣʦʚʠʝʤ, ʪʘʢ ʢʘʢ ʨʘʟʤʝʨ ʫʢʘʟʘʥʥʦʡ ʩʫʤʤʳ ʜʦʩʪʘʪʦʯʥʦ 

ʚʳʩʦʢ ʠ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʚʩʝʭ ʢʦʤʧʘʥʠʡ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʪʘʞʘ ʨʘʙʦʪʳ ʥʘ ʨʳʥʢʝ ɺʕɼ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʥʝʩʪʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʚ ʫʩʣʦʚʠʷ ʧʨʠʩʚʦʝʥʠʷ ʩʪʘʪʫʩʘ 

ʋʕʆ ʚ ʚʠʜʝ ʨʘʥʞʠʨʦʚʘʥʠʷ ʩʫʤʤʳ ʛʝʥʝʨʘʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʩʪʦʨʦʥʫ ʧʦʥʠʞʝʥʠʷ 

ʜʣʷ ʣʠʮ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ɺʕɼ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʣʝʪ, ʚ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʥʘʨʫʰʝ-

ʥʠʡ ʦʙʷʟʘʥʥʦʩʪʝʡ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʂʦʜʝʢʩʦʤ [3] ʜʣʷ ʋʕʆ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʫʧʣʘʪʳ ʚʩʝʭ 

ʥʝʦʙʭʦʜʠʤʳʭ ʧʣʘʪʝʞʝʡ ʠ ʥʘʣʦʛʦʚ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʰʘʛʦʤ ʥʘ ʧʫʪʠ ʨʘʟʚʠʪʠʷ ʠʥʩʪʠʪʫʪʘ ʋʕʆ ʚ ʂʘʟʘʭʩʪʘʥʝ ʜʣʷ ʫʧʨʦ-

ʱʝʥʠʷ ʧʨʦʮʝʜʫʨ ʪʦʨʛʦʚʣʠ ʤʦʞʝʪ ʩʪʘʪʴ ʚʥʝʜʨʝʥʠʝ ʤʝʭʘʥʠʟʤʘ ʦʧʣʘʪʳ ʅɼʉ ʦʧʝʨʘʪʦʨʦʤ 

ʧʨʠ ʠʤʧʦʨʪʝ ʪʦʚʘʨʦʚ ʠʟ ʪʨʝʪʴʠʭ ʩʪʨʘʥ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʛʦ ʤʝʭʘʥʠʟʤʘ ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʟʨʝʰʠʪʴ ʦʧʝʨʘʪʦʨʫ ʋʕʆ ʧʨʠʤʝʥʷʪʴ ʦʪʩʨʦʯʢʫ ʧʦ ʫʧʣʘʪʝ ʅɼʉ ʧʨʠ ʠʤʧʦʨʪʝ ʥʘ ʩʨʦʢ 

ʜʦ 180 ʢʘʣʝʥʜʘʨʥʳʭ ʜʥʝʡ, ʧʨʠ ʵʪʦʤ ʨʘʟʨʝʰʠʚ ʥʝ ʫʧʣʘʯʠʚʘʪʴ ʅɼʉ ʚ ʩʣʫʯʘʝ ʧʦʜʪʚʝʨ-

ʞʜʝʥʥʦʛʦ ʵʢʩʧʦʨʪʘ ʠʟ ʈʂ ʚ ʩʪʨʘʥʳ ʊʘʤʦʞʝʥʥʦʛʦ ʩʦʶʟʘ. ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʵʢʩʧʦʨʪʘ 

ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ çɿʘʷʚʣʝʥʠʝ ʦ ʚʚʦʟʝ ʪʦʚʘʨʘ ʠ ʫʧʣʘʪʝ ʢʦʩʚʝʥʥʳʭ ʥʘʣʦʛʦʚè ʩ ʦʪʤʝʪʢʦʡ 

ʥʘʣʦʛʦʚʳʭ ʦʨʛʘʥʦʚ ʩʪʨʘʥʳ ʩʦʶʟʘ, ʚ ʢʦʪʦʨʫʶ ʦʩʫʱʝʩʪʚʣʝʥ ʵʢʩʧʦʨʪ ʠʟ ʂʘʟʘʭʩʪʘʥʘ. 

ɼʘʥʥʳʡ ʤʝʭʘʥʠʟʤ ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʠʟʜʝʨʞʢʠ ʫʯʘʩʪʥʠʢʦʚ ʨʳʥʢʘ, ʚʳʩʚʦʙʦʜʠʚ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ 12% ʦʪ ʦʙʦʨʦʪʘ, ʢʦʪʦʨʳʝ ʬʘʢʪʠʯʝʩʢʠ ʟʘʤʦʨʘʞʠʚʘʶʪʩʷ ʥʘ ʩʯʝʪʘʭ ʦʨʛʘʥʦʚ ɻʦ-

ʩʫʜʘʨʩʪʚʝʥʥʳʭ ʜʦʭʦʜʦʚ ʥʘ ʥʝʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ. ʇʨʠ ʵʪʦʤ ʛʦʩʫʜʘʨʩʪʚʦ ʩʥʠʞʘʝʪ 

ʨʠʩʢ ʥʝʫʧʣʘʪʳ ʆʧʝʨʘʪʦʨʦʤ ʅɼʉ ʥʘ ʠʤʧʦʨʪ, ʪʘʢ ʢʘʢ ʚʩʝ ʨʠʩʢʠ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʝʛʦ ʛʝ-

ʥʝʨʘʣʴʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʧʦ ʫʧʣʘʪʝ ʪʘʤʦʞʝʥʥʳʭ ʧʣʘʪʝʞʝʡ ʠ ʥʘʣʦʛʦʚ. ʕʪʘ ʤʝʨʘ ʧʦʟʚʦ-

ʣʠʪ ʧʨʠʚʣʝʯʴ ʚ ʩʪʨʘʥʫ ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʦʪʦʢʠ ʪʦʚʘʨʦʚ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʟʘʢʦʥʦʧʦʩʣʫʰ-

ʥʳʭ ʨʦʩʩʠʡʩʢʠʭ ʢʦʤʧʘʥʠʡ, ʢʦʪʦʨʳʝ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʝʜʧʦʯʠʪʘʶʪ ʤʦʨʩʢʠʝ ʧʝʨʝ-

ʚʦʟʢʠ, ʣʠʙʦ ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʈʦʩʩʠʠ ʠʟ-ʟʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʧʣʘʯʠʚʘʪʴ 

ʅɼʉ ʥʘ ʠʤʧʦʨʪ ʠ ʚ ʈʦʩʩʠʠ, ʠ ʚ ʂʘʟʘʭʩʪʘʥʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʚʝʣʠʯʠʪʩʷ ʜʦʣʷ ʛʨʫʟʦʚ ʚ 

ʪʨʘʥʟʠʪʥʦʤ ʧʦʪʦʢʝ ʠʟ ʂʅʈ ʚ ʈʦʩʩʠʶ ʠ ɽʚʨʦʧʫ ʯʝʨʝʟ ʂʘʟʘʭʩʪʘʥ ʩ ʦʙʨʘʙʦʪʢʦʡ ʠʭ ʚʥʫʪ-

ʨʠ ʥʘʰʝʡ ʩʪʨʘʥʳ, ʯʪʦ ʚ ʠʪʦʛʝ ʜʘʩʪ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʳʡ ʵʬʬʝʢʪ ʩʤʝʞʥʳʤ ʦʪʨʘʩʣʷʤ ʧʦ 

ʧʫʪʠ ʩʣʝʜʦʚʘʥʠʷ ʪʦʚʘʨʘ. 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 59, 2019 ʛ. 
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ʄʠʨ ʥʘʭʦʜʠʪʩʷ ʥʘ ʛʨʘʥʠ ʩʣʝʜʫʶʱʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʨʝʚʦʣʶʮʠʠ. ʆʥʘ ʦʙʝʱʘʝʪ 

ʙʳʪʴ ʤʥʦʛʦʛʨʘʥʥʦʡ, ʘ ʝʸ ʧʦʩʣʝʜʩʪʚʠʷ ï ʪʨʘʥʩʬʦʨʤʘʮʠʦʥʥʳʤʠ. ʎʠʬʨʦʚʠʟʘʮʠʷ ʫʞʝ 

ʩʝʡʯʘʩ ʩʦʟʜʘʸʪ ʫʥʠʢʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʦʩʪʘ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ, ʘ ʪʘʢʞʝ ʧʨʠʥʦʩʠʪ 

ʦʛʨʦʤʥʳʝ ʚʳʛʦʜʳ ʢʣʠʝʥʪʘʤ. ʈʝʟʫʣʴʪʘʪ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʧʨʦ-

ʜʚʠʞʝʥʠʷ ʪʦʚʘʨʘ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʧʦʣʠʪʠʢʠ, ʧʨʦʚʦʜʠʤʦʡ ʢʘʢ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ, ʪʘʢ ʠ 

ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʫʨʦʚʥʷʭ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʧʦʜʜʝʨʞʢʠ 

ʫʯʘʩʪʠʶ ʤʘʣʦʤʫ ʠ ʩʨʝʜʥʝʤʫ ʙʠʟʥʝʩʫ ʚ ʥʝʢʦʪʦʨʳʭ ʮʝʧʦʯʢʘʭ ʩʦʟʜʘʥʠʷ ʩʪʦʠʤʦʩʪʠ, ʛʣʦ-

ʙʘʣʴʥʳʝ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʳ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʚʘʞʥʳʤʠ. ʇʨʷʤʳʝ ʧʨʦʜʘʞʠ ʦʧʨʝʜʝ-

ʣʝʥʥʳʭ ʚʠʜʦʚ ʪʦʚʘʨʦʚ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʨʳʥʢʘʭ ʤʦʛʫʪ ʙʳʪʴ ʙʦʣʝʝ ʞʠʟʥʝʩʧʦʩʦʙʥʳ-

ʤʠ, ʦʩʦʙʝʥʥʦ ʢʦʛʜʘ ʦʥʠ ʜʠʬʬʝʨʝʥʮʠʨʫʶʪʩʷ ʠʣʠ ʚʳʭʦʜʷʪ ʥʘ ʜʦʙʘʚʣʝʥʥʫʶ ʩʪʦʠʤʦʩʪʴ. 

ʈʘʥʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ [10] ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʠ ʧʣʘʪʬʦʨʤ ʵʣʝʢʪʨʦʥʥʦʡ ʪʦʨʛʦʚʣʠ ʜʣʷ ʵʢʩʧʦʨʪʘ ʪʦʚʘʨʦʚ ʥʝʢʦʪʦʨʳʝ ʬʠʨʤʳ ʩʪʘʣ-

ʢʠʚʘʶʪʩʷ ʩ ʧʨʦʙʣʝʤʘʤʠ ʠʟ-ʟʘ ʪʨʫʜʥʦʩʪʝʡ ʩ ʦʮʝʥʢʦʡ ʥʘʜʝʞʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʬʠʨʤ, 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʧʨʦʜʫʢʪʦʚ, ʥʝʛʠʙʢʠʭ ʧʣʘʪʝʞʥʳʭ ʨʝʰʝʥʠʡ ʠ ʩʣʘʙʦ ʠʥ-

ʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ. ɹʦʣʝʝ ʥʦʚʳʝ ʧʦʢʦʣʝʥʠʷ ʪʘʢʠʭ ʧʣʘʪʬʦʨʤ ʧʨʝʜʣʘʛʘʶʪ ʙʦʣʴʰʝ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʵʢʩʧʦʨʪʘ ʜʣʷ ʥʝʙʦʣʴʰʠʭ ʬʠʨʤ. ʆʥʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʙʦʣʝʝ ʩʣʦʞ-

ʥʳʝ ʨʝʡʪʠʥʛʠ, ʙʦʣʝʝ ʞʠʟʥʝʩʧʦʩʦʙʥʳʝ ʩʧʦʩʦʙʳ ʦʧʣʘʪʳ ʠ ʛʘʨʘʥʪʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʦʙʝʩʧʝʯʠʪʴ ʥʘʜʝʞʥʫʶ ʟʘʱʠʪʫ ʢʘʢ ʜʣʷ ʧʦʢʫʧʘʪʝʣʝʡ, ʪʘʢ ʠ ʜʣʷ ʧʨʦʜʘʚʮʦʚ, ʪʝʤ ʩʘʤʳʤ 

ʧʦʤʦʛʘʷ ʧʨʝʦʜʦʣʝʪʴ çʜʝʬʠʮʠʪ ʜʦʚʝʨʠʷè. ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ ʧʣʘʪʬʦʨʤ ʷʚʣʷʝʪʩʷ Virtual 

Market Places (ʜʘʣʝʝ ï VMP), ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʎʝʥʪʨʦʤ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ 

International trade center (ʜʘʣʝʝ ï ITC), ʜʦʯʝʨʥʝʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʖʅʂʊɸɼ ʠ ɺʊʘʤʆ 

[11] ʇʨʦʝʢʪ çʈʘʟʚʠʪʠʝ ʵʢʩʧʦʨʪʘ ʯʝʨʝʟ ʚʠʨʪʫʘʣʴʥʳʝ ʨʳʥʢʠè ï ʵʪʦ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʨʦ-

ʝʢʪ, ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʦʪʢʨʳʪʠʝ ʥʝʠʩʧʦʣʴʟʦʚʘʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʵʢʦʥʦʤʠʯʝʩʢʦ-

ʛʦ ʨʦʩʪʘ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ (ʜʘʣʝʝ ï ʄʉɹ) ʚ ʨʝʛʠʦʥʝ ɹʣʠʞʥʝʛʦ ɺʦʩʪʦʢʘ ʠ ʉʝ-

ʚʝʨʥʦʡ ɸʬʨʠʢʠ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʥʷʪʦʩʪʠ ʠ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʵʢʦ-

ʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ʇʨʦʝʢʪ ʙʳʣ ʧʦʜʛʦʪʦʚʣʝʥ ʚ ʢʦʥʪʝʢʩʪʝ ɼʦʚʠʣʴʩʢʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ 

ʠ ʫʧʨʘʚʣʷʝʪʩʷ ɺʩʝʤʠʨʥʳʤ ʙʘʥʢʦʤ ʧʨʠ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʝ ITC [10] ɺ ʩʦʦʪʚʝʪʩʪ-

ʚʠʠ ʩ ʧʨʦʝʢʪʦʤ ʤʝʞʜʫ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʧʨʦʜʫʢʮʠʠ ʠ ʢʦʥʝʯʥʳʤ ʧʦʪʨʝʙʠʪʝʣʝʤ ʜʦʣʞ-

ʥʦ ʙʳʪʴ ʢʘʢ ʤʦʞʥʦ ʤʝʥʴʰʝ ʧʦʩʨʝʜʥʠʢʦʚ ʠ ʩʣʫʯʘʡʥʳʭ ʣʶʜʝʡ, ʦʥʠ ʜʦʣʞʥʳ ʦʙʱʘʪʴʩʷ ʠ 

ʪʦʨʛʦʚʘʪʴ ʥʘʧʨʷʤʫʶ. ʇʨʦʠʟʚʦʜʠʪʝʣʴ ʧʨʦʜʫʢʮʠʠ ʜʦʣʞʝʥ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʩʨʝʜʦ-

ʪʦʯʠʪʴʩʷ ʥʘ ʩʦʟʜʘʥʠʠ ʠ ʢʘʯʝʩʪʚʝʥʥʦʤ ʦʧʠʩʘʥʠʠ ʩʚʦʝʛʦ ʫʥʠʢʘʣʴʥʦʛʦ ʪʦʚʘʨʘ ʣʠʙʦ ʫʩʣʫ-

ʛʠ, ʘ ʪʦʨʛʦʚʘʷ ʧʣʘʪʬʦʨʤʘ ʜʦʣʞʥʘ ʧʦʤʦʯʴ ʚ ʝʜʠʥʳʭ ʜʣʷ ʚʩʝʭ ʧʦʩʪʘʚʱʠʢʦʚ ʬʫʥʢʮʠʷʭ 

ʧʨʦʜʚʠʞʝʥʠʷ, ʧʨʦʚʝʜʝʥʠʠ ʧʣʘʪʝʞʝʡ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʩʪʘʚʢʠ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʦ-

ʟʠʪʠʚʥʳʡ ʵʬʬʝʢʪ ʦʪ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʜʘʥʥʦʡ ʧʣʘʪʬʦʨʤʝ ʚ ʩʪʨʘʥʘʭ ɹʣʠʞʥʝʛʦ ɺʦʩʪʦʢʘ ʠ 

ʉʝʚʝʨʥʦʡ ɸʬʨʠʢʝ ʦʯʝʚʠʜʝʥ [11]  

ʇʨʦʙʣʝʤʳ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ ʨʘʟʚʠʪʠʶ ʵʢʩʧʦʨʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢʘʟʘʭʩʪʘʥʩʢʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʚʝʜʝʥʠʶ ʚʥʝʰʥʝʪʦʨʛʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘ ʨʫʙʝʞʦʤ, ʩʪʘʣʠ ʝʱʝ ʦʩʪʨʝʝ 

ʦʱʫʱʘʪʴʩʷ ʚ ʩʚʷʟʠ ʩ ʚʩʪʫʧʣʝʥʠʝʤ ʂʘʟʘʭʩʪʘʥʘ ʚʦ ɺʩʝʤʠʨʥʫʶ ʊʦʨʛʦʚʫʶ ʦʨʛʘʥʠʟʘʮʠʶ 

(ɺʊʆ) ʚ 2015 ʛʦʜʫ[12] ɺ ʂʘʟʘʭʩʪʘʥʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ ʟʘʢʨʝʧʣʝʥʦ ʧʦʥʷʪʠʝ èʵʣʝʢʪʨʦʥʥʘʷ 

ʪʦʨʛʦʚʣʷè ʠ èʫʯʘʩʪʥʠʢ ʵʣʝʢʪʨʦʥʥʦʡ ʪʦʨʛʦʚʣʠè, ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥ ʧʦʨʷʜʦʢ ʦʩʫʱʝʩʪʚ-

ʣʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʪʦʨʛʦʚʣʠ, ʚʥʝʩʝʥʳ ʥʦʨʤʳ ʦʙ ʦʙʷʟʘʥʥʦʩʪʷʭ ʧʨʦʜʘʚʮʘ ʧʨʠ ʦʩʫʱʝʩʪ-

ʚʣʝʥʠʠ ʵʣʝʢʪʨʦʥʥʦʡ ʪʦʨʛʦʚʣʠ ʠ ʥʦʨʤʳ ʦ ʟʘʱʠʪʝ ʧʨʘʚ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʅʝʦʙʭʦʜʠʤʦ ʦʪ-

ʤʝʪʠʪʴ, ʯʪʦ ʚ ʂʘʟʘʭʩʪʘʥʝ ʜʝʡʩʪʚʫʝʪ 20 ʨʘʟʣʠʯʥʳʭ ʠʥʩʪʠʪʫʪʦʚ ʧʦ ʧʦʜʜʝʨʞʢʝ ʧʨʝʜʧʨʠ-

ʥʠʤʘʪʝʣʝʡ, ʦʜʥʘʢʦ ʧʨʦʮʝʥʪ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʦʙ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʘʤʦʛʦ ʄʉɹ ʚʩʝ ʝʱʝ 

ʦʩʪʘʚʣʷʝʪ ʞʝʣʘʪʴ ʣʫʯʰʝʛʦ[13] ɽʱʸ ʚ ʷʥʚʘʨʝ 2017 ʛʦʜʘ ʚ ɸʩʪʘʥʝ ʩʦʩʪʦʷʣʘʩʴ ʧʨʝʟʝʥʪʘ-

ʮʠʷ ʆʪʢʨʳʪʦʡ ʮʠʬʨʦʚʦʡ ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ. ʆʪʢʨʳʪʘʷ ʮʠʬʨʦ-

ʚʘʷ ʧʣʘʪʬʦʨʤʘ, ʩʦʟʜʘʚʘʝʤʘʷ ʧʦ ʠʥʠʮʠʘʪʠʚʝ ɸʆ çʂʘʟʘʭʪʝʣʝʢʦʤè ʩʦʚʤʝʩʪʥʦ ʩ ʅʘʮʠʦ-

ʥʘʣʴʥʦʡ ʧʘʣʘʪʦʡ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ çɸʪʘʤʝʢʝʥè, ʥʘ ʢʦʪʦʨʫʶ ʧʣʘʥʠʨʦʚʘʣʦʩʴ ʧʨʠʚʣʝʯʴ 

370 ʪʳʩ. ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʠ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʝʝ ʩ ʟʘʨʫʙʝʞʥʳʤʠ ʪʦʨʛʦʚʳʤʠ ʧʣʦʱʘʜʢʘ-

ʤʠ ʜʣʷ ʵʢʩʧʦʨʪʘ ʪʦʚʘʨʦʚ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ [14] ʅʦ, ʢ ʩʦʞʘʣʝʥʠʶ, 

ʥʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʚ ʂʘʟʘʭʩʪʘʥʝ ʦʪʩʫʪʩʪʚʫʝʪ ʧʦʣʥʦʮʝʥʥʳʡ ʧʨʦʮʝʩʩ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʧʨʦʮʝʩʩʘ ʠʤʧʦʨʪʘ ʪʦʚʘʨʦʚ. ʊʦ ʝʩʪʴ, ʬʘʢʪʠʯʝʩʢʠ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʧʨʦʠʟ-



ɹʘʡʛʘʣʠʝʚʘ ɸ.ʅ. 
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ʚʦʜʠʪʝʣʠ ʣʠʰʝʥʳ ʜʦʩʪʫʧʘ ʚ ʤʠʨʦʚʦʡ ʨʳʥʦʢ ʩʙʳʪʘ, ʥʝ ʛʦʚʦʨʷ ʫʞʝ ʦ ʤʥʦʛʦʤʠʣʣʠʦʥʥʦʤ 

ʨʳʥʢʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʪʨʘʥ ɽɸʕʉ.  

ʇʨʷʤʳʝ ʧʨʦʜʘʞʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʠʜʦʚ ʪʦʚʘʨʦʚ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʨʳʥʢʘʭ ʤʦʛʫʪ 

ʙʳʪʴ ʙʦʣʝʝ ʞʠʟʥʝʩʧʦʩʦʙʥʳʤʠ, ʦʩʦʙʝʥʥʦ ʢʦʛʜʘ ʦʥʠ ʜʠʬʬʝʨʝʥʮʠʨʫʶʪʩʷ ʠʣʠ ʚʳʭʦʜʷʪ 

ʥʘ ʜʦʙʘʚʣʝʥʥʫʶ ʩʪʦʠʤʦʩʪʴ. ʇʨʦʝʢʪ çʈʘʟʚʠʪʠʝ ʵʢʩʧʦʨʪʘ ʯʝʨʝʟ ʚʠʨʪʫʘʣʴʥʳʝ ʨʳʥʢʠè ï 

ʵʪʦ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʨʦʝʢʪ, ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʦʪʢʨʳʪʠʝ ʥʝʠʩʧʦʣʴʟʦʚʘʥʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ.  

ɿʘʢʣʶʯʝʥʠʝ 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʘʢʪʦʚ, ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʂʘʟʘʭʩʪʘʥʝ, ʨʝʢʦ-

ʤʝʥʜʘʮʠʡ ɽʕʂ ʆʆʅ ʠ ɺʊʘʤʆ ʧʦ ʫʧʨʦʱʝʥʠʶ ʧʨʦʮʝʜʫʨ ʪʦʨʛʦʚʣʠ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳ-

ʚʦʜ, ʯʪʦ ʫʢʘʟʘʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʨʠʤʝʥʷʣʠʩʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʢʣʶʯʝʚʳʭ ʜʦʢʫʤʝʥʪʦʚ, 

ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʭ ʪʦʨʛʦʚʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʂʘʟʘʭʩʪʘʥʝ, ʘ ʪʘʢʞʝ ʩʪʘʣʠ ʦʩʥʦʚʦʡ ʜʣʷ 

ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ.  

ɸʥʘʣʠʟʠʨʫʷ ʨʘʙʦʪʫ ʢʘʟʘʭʩʪʘʥʩʢʠʭ ʢʦʤʧʘʥʠʡ ʚ ʩʪʘʪʫʩʝ ʋʕʆ [10] ʠ ʠʩʧʦʣʴʟʫʶʱʠʭ 

ʤʝʭʘʥʠʟʤ çɽʜʠʥʦʝ ʦʢʥʦè, ʤʦʞʥʦ ʧʨʠʡʪʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʬʘʢʪ ʧʨʠʤʝʥʝʥʠʷ ʨʝʢʦʤʝʥʜʘ-

ʮʠʡ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʆʆʅ ʥʦʩʠʪ ʥʝ ʪʦʣʴʢʦ ʥʦʨʤʘʪʠʚʥʦ-ʟʘʢʦʥʦʜʘ-

ʪʝʣʴʥʳʡ, ʥʦ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ, ʢʦʪʦʨʳʡ ʙʣʘʛʦʪʚʦʨʥʦ ʚʣʠʷʝʪ ʥʘ ʧʦʢʘʟʘʪʝʣʠ 

ʩʙʦʨʦʚ ʪʘʤʦʞʝʥʥʳʭ ʠ ʥʘʣʦʛʦʚʳʭ ʧʣʘʪʝʞʝʡ ʚ ʙʶʜʞʝʪ ʩʪʨʘʥʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʢʘʟʘʥʥʳʝ ʥʠʞʝ ʧʨʝʜʣʦʞʝʥʠʷ ʤʦʛʫʪ ʧʦʧʦʣʥʠʪʴ ʩʧʠʩʦʢ ʜʝʡʩʪʚʠʡ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʂʘʟʘʭʩʪʘʥʘ ʧʦ ʢʠʪʘʡʩʢʦʤʫ ʧʨʦʝʢʪʫ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʥʪʝʛʨʘʮʠʠ çʆʜʠʥ 

ʧʦʷʩ ï ʦʜʠʥ ʧʫʪʴè ʜʣʷ ʫʧʨʘʱʝʥʠʷ ʧʨʦʮʝʜʫʨ ʪʦʨʛʦʚʣʠ: 

ï ʈʘʥʞʠʨʦʚʘʪʴ ʩʫʤʤʫ ʛʝʥʝʨʘʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʟʘʷʚʠʪʝʣʷ ʥʘ ʧʦʣʫʯʝʥʠʝ ʩʪʘ-

ʪʫʩʘ ʋʕʆ ʚ ʩʪʦʨʦʥʫ ʧʦʥʠʞʝʥʠʷ ʜʣʷ ʣʠʮ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ɺʕɼ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʣʝʪ, ʚ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʥʘʨʫʰʝʥʠʡ ʦʙʷʟʘʥʥʦʩʪʝʡ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʂʦʜʝʢʩʦʤ [3] ʜʣʷ 

ʋʕʆ, ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʫʧʣʘʪʳ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʧʣʘʪʝʞʝʡ ʠ ʥʘʣʦʛʦʚ. 

ï ɺʥʝʜʨʠʪʴ ʤʝʭʘʥʠʟʤ ʦʧʣʘʪʳ ʅɼʉ ʦʧʝʨʘʪʦʨʦʤ ʚ ʚʠʜʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʦʪʩʨʦʯʢʠ 

ʧʦ ʫʧʣʘʪʝ ʅɼʉ ʧʨʠ ʠʤʧʦʨʪʝ ʪʦʚʘʨʦʚ ʠʟ ʪʨʝʪʴʠʭ ʩʪʨʘʥ ʥʘ ʩʨʦʢ ʜʦ 180 ʢʘʣʝʥʜʘʨʥʳʭ 

ʜʥʝʡ, ʧʨʠ ʵʪʦʤ ʨʘʟʨʝʰʠʚ ʥʝ ʫʧʣʘʯʠʚʘʪʴ ʅɼʉ ʚ ʩʣʫʯʘʝ ʧʦʜʪʚʝʨʞʜʝʥʥʦʛʦ ʵʢʩʧʦʨʪʘ ʠʟ 

ʂʘʟʘʭʩʪʘʥʘ ʚ ʩʪʨʘʥʳ ʊʘʤʦʞʝʥʥʦʛʦ ʩʦʶʟʘ.  

ï ʇʨʝʜʦʩʪʘʚʠʪʴ ʄʉɹ ʂʘʟʘʭʩʪʘʥʘ ʵʣʝʢʪʨʦʥʥʫʶ ʧʣʦʱʘʜʢʫ ʩʙʳʪʘ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ 

ʪʦʚʘʨʘ ʧʫʪʝʤ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʧʣʘʪʬʦʨʤʝ Virtual Market Places ʎʝʥʪʨʘ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʪʦʨʛʦʚʣʠ International trade center ʖʅʂʊɸɼ ʠ ɺʊʘʤʆ ʆʆʅ. 
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Annotation. The need to increase Kazakhstan's trade turnover and promote national interests 

has been repeatedly noted by the President of Kazakhstan in the orders to the Government as 

urgent measures to achieve the goals of joining the thirty most developed countries of the 

world, as well as the implementation of the plans for participation in the PRC çOne belt ï 

One roadè çEconomic belt of the Silk Roadè. [1] In the implementation of these measures, 

state bodies turn their attention to international non-profit organizations, the main activity 

and priority of which are cooperation strengthening and sustainable development in all 

countries of the world. Such organizations are the specialized agencies of the United Nations 

ï the Economic Commission for Europe (UNECE) and the World Customs Organization 

(WCO). [2] In the circumstances of this situation, the question arises: can the actions of the 

Government of Kazakhstan on the Chinese initiative of economic integration çOne belt ï one 

roadè be developed on the basis of the recommendations of the specialized agencies of the 

United Nations. The urgency of the work is that, in accordance with the draft of the Econom-

ic Belt of the Silk Road adopted in 2010, the creation of three trans-Eurasian economic cor-

ridors is being considered, one of which runs through Kazakhstan (China-Central Asia-

Russia-Europe). In pursuance of  this project objectives the governments of the two countries 

https://online.zakon.kz/Document/?doc_id=31029502#pos=0;0&sdoc_params=text%3D%25d0%25b5%25d0%25b4%25d0%25b8%25d0%25bd%25d0%25be%25d0%25b5%2520%25d0%25be%25d0%25ba%25d0%25bd%25d0%25be%26mode%3Dindoc%26topic_id%3D31029502%26spos%3D1%26tSynonym%3D1%26tShort%3D1%26tSuffix%3D1&sdoc_pos=0
https://online.zakon.kz/Document/?doc_id=31029502#pos=0;0&sdoc_params=text%3D%25d0%25b5%25d0%25b4%25d0%25b8%25d0%25bd%25d0%25be%25d0%25b5%2520%25d0%25be%25d0%25ba%25d0%25bd%25d0%25be%26mode%3Dindoc%26topic_id%3D31029502%26spos%3D1%26tSynonym%3D1%26tShort%3D1%26tSuffix%3D1&sdoc_pos=0
https://online.zakon.kz/Document/?doc_id=31029502#pos=0;0&sdoc_params=text%3D%25d0%25b5%25d0%25b4%25d0%25b8%25d0%25bd%25d0%25be%25d0%25b5%2520%25d0%25be%25d0%25ba%25d0%25bd%25d0%25be%26mode%3Dindoc%26topic_id%3D31029502%26spos%3D1%26tSynonym%3D1%26tShort%3D1%26tSuffix%3D1&sdoc_pos=0
https://online.zakon.kz/Document/?doc_id=31029502#pos=0;0&sdoc_params=text%3D%25d0%25b5%25d0%25b4%25d0%25b8%25d0%25bd%25d0%25be%25d0%25b5%2520%25d0%25be%25d0%25ba%25d0%25bd%25d0%25be%26mode%3Dindoc%26topic_id%3D31029502%26spos%3D1%26tSynonym%3D1%26tShort%3D1%26tSuffix%3D1&sdoc_pos=0
http://www.unece.org/fileadmin/DAM/cefact/recommendations/%20rec33/rec33_trd352r.pdf
http://www.unece.org/fileadmin/DAM/cefact/recommendations/%20rec33/rec33_trd352r.pdf
https://asialogistics.kz/asia-logistica/
https://forbes.kz/finances/integration/kak_v_sez_horgos_vostochnyie_%20vorota_brosili_vyizov_vremeni
https://forbes.kz/finances/integration/kak_v_sez_horgos_vostochnyie_%20vorota_brosili_vyizov_vremeni
http://www.intracen.org/%20itc/publications/publications-catalogue/
http://www.intracen.org/%20itc/publications/publications-catalogue/
http://success.kz/archive/2011/84-bolevye-tochki-eksporta-tovarov-iz-rk-cifry-i-fakty.html
http://www.intracen.org/
https://kapital.kz/business/57089/otkrytaya-cifrovaya-platforma-dlya-msb-sozdana-v-kazahstane.htm
https://kapital.kz/business/57089/otkrytaya-cifrovaya-platforma-dlya-msb-sozdana-v-kazahstane.htm


ɹʘʡʛʘʣʠʝʚʘ ɸ.ʅ. 

ʈʘʟʨʘʙʦʪʢʘ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʨʘʩʰʠʨʝʥʠʶ ʩʧʠʩʢʘ ʜʝʡʩʪʚʠʡ ʧʦ ʢʠʪʘʡʩʢʦʡ ʠʥʠʮʠʘʪʠʚʝ » 

 

 108 

ï China and Kazakhstan ï are actively working to find new mechanisms for economic devel-

opment and deepening market integration. The study hypothesis is that initiatives to manage 

trade procedures in Kazakhstan can be developed based on the UNECE recommendations 

and WCO. The aim of the study is to determine the specific actions needed to improve the 

trade turnover in Kazakhstan. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ɸʨʢʪʠʯʝʩʢʘʷ ʟʦʥʘ 

ʈʌ, ʉʝʚʝʨʥʳʡ ʤʦʨʩʢʦʡ ʧʫʪʴ (ʉʄʇ), ʨʘʟʤʝʱʝʥʠʝ ʦʙʲʝʢʪʦʚ, ɻʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʝ 

ʧʘʨʪʥʝʨʩʪʚʦ (ɻʏʇ). 

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʥʘ ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʝʜ-

ʧʦʩʳʣʦʢ ʫʩʢʦʨʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ ʈʌ (ʥʘʣʠʯʠʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, 

ʦʪʩʪʘʚʘʥʠʝ ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʝ, çʨʝʛʠʦʥʘʣʠʟʘʮʠʷè ʫʧʨʘʚʣʝʥʠʷ ʠ ʜʨ.) ʨʘʩʩʤʘʪʨʠʚʘʶʪ-

ʩʷ ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʝʪʠ ʪʨʘʥʩ-

ʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ. ɼʘʝʪʩʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʘʡʦʥʦʚ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ ʈʌ ʠ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʭ ʩʪʨʘʪʝʛʠ-

ʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ʉʝʪʴ ʊʃʎ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠ-

ʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ ʨʘʟʚʠʪʠʷ ɸʨʢʪʠʯʝʩʢʦʛʦ ʤʘʢʨʦʨʝʛʠʦʥʘ. ʇʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʯʝʩʢʘʷ 

ʩʭʝʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʊʃʎ ʠʠʭ ʨʘʟʤʝʱʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʝʥ-

ʩʘʮʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠʟʜʝʨʞʝʢ ʟʘ ʩʯʸʪ ʩʙʝʨʝʞʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʉ ʫʯʝʪʦʤ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʠ ʦʪʨʘʩʣʝʚʦʡ 

ʩʧʝʮʠʬʠʢʠ ʤʘʢʨʦʨʝʛʠʦʥʘ ʧʨʝʜʣʦʞʝʥʘ ʩʭʝʤʘ ʧʦʵʪʘʧʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʝʪʠ ʊʃʎ 

ʤʘʢʨʦʨʝʛʠʦʥʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʚ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʘ ʢʘʨʪʘ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʩ-

ʧʦʣʦʞʝʥʠʷ ʊʃʎ ʚ ʛʨʘʥʠʮʘʭ ʏʫʢʦʪʩʢʦʛʦ ʤʘʢʨʦʨʘʡʦʥʘ. 

 

ʉʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʪʝʤʧʘʤʠ ʠʥ-

ʥʦʚʘʮʠʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʩʬʝʨʝ ʦʙʨʘʱʝʥʠʷ, ʧʨʦʨʳʚʦʤ ʚ ʠʥʪʝʛʨʘʮʠ-

ʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʜʠʥʘʤʠʢʦʡ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ ï ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʵʢʦʥʦʤʠ-

ʯʝʩʢʠʤ ʢʨʠʟʠʩʦʤ, ʥʝʩʪʘʙʠʣʴʥʦʩʪʴʶ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʪʥʦʰʝʥʠʡ ï ʩ ʜʨʫʛʦʡ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʠ ʥʦʚʳʝ ʪʝʥʜʝʥʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʝʨʝʭʦʜʝ ʦʪ çʦʪʨʘʩʣʝʚʳʭè ʧʨʠʥʮʠʧʦʚ ʫʧʨʘʚ-

ʣʝʥʠʷ ʵʢʦʥʦʤʠʢʦʡ ʢ çʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤè, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʧʨʠʥʮʠʧʦʚ 

çʨʝʛʠʦʥʘʣʠʟʘʮʠʠè ʵʢʦʥʦʤʠʢʠ. ʀʤʝʥʥʦ ʵʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʘʢʪʠʚʥʦʝ 

ʨʘʟʚʠʪʠʝ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ ʨʝʛʠʦʥʦʚ ʥʘ ʦʩʥʦʚʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩ-

ʢʦʛʦ ʧʦʜʭʦʜʘ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʫʜʦʚʣʝʪʚʦʨʝ-

ʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩʪʨʘʥʳ ʥʝʦʙʭʦʜʠʤʘ ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʷ ʦʨʛʘʥʠ-

ʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʩʫʙʲʝʢʪʦʚ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʨʳʥʢʘ ʠ ʪʨʘʥʩ-

ʬʦʨʤʘʮʠʷ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʪʦʚʘʨʦʜʚʠʞʝʥʠʷ. ɿʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʠ ʨʦʩʪ 

ʦʙʲʝʤʦʚ ʪʦʚʘʨʦʜʚʠʞʝʥʠʷ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ ʧʦ-
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ʪʨʝʙʫʶʪ ʥʦʚʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʞʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʩʠʩʪʝʤ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʥʦʚʦʛʦ ʪʠʧʘ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʦʚ ʠʥʪʝʛʨʘʮʠʠ, ʢʦʨʧʦʨʘʪʠʚ-

ʥʦʩʪʠ, ʠʟʤʝʥʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʦʢʦʚ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʚʨʝʤʝʥʥʳʤʠ ʠ ʬʠʥʘʥʩʦ-

ʚʳʤʠ ʨʘʩʭʦʜʘʤʠ[1ï3] 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʜʥʦʡ ʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʤʦʜʝʣʝʡ ʤʝʞʦʪʨʘʩʣʝʚʦʡ ʠ ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʡ 

ʠʥʪʝʛʨʘʮʠʠ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ ʠ ʙʠʟʥʝʩʘ ʷʚʣʷʝʪʩʷ ʩʝʪʝʚʘʷ ʬʦʨʤʘ ʦʨʛʘʥʠ-

ʟʘʮʠʦʥʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ. 

ʉʫʪʴ ʩʝʪʝʚʦʡ ʤʦʜʝʣʠ ʩʦʩʪʦʠʪ ʚ ʠʥʪʝʛʨʘʮʠʠ ʧʨʝʜʧʨʠʷʪʠʡ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ, ʢʦ-

ʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʩʫʙʲʝʢʪʳ 

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ ʠ ʧʘʨʪʥʝʨʳ ʚ ʩʠʩʪʝʤʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʢʘʞ-

ʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʝʪ ʩʚʦʶ ʩʧʝʮʠʘʣʴʥʫʶ ʨʦʣʴ. 

ʇʨʘʢʪʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʪʝʚʳʭ ʤʦʜʝʣʝʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʩʝʪʝʚʳʭ 

ʦʙʨʘʟʦʚʘʥʠʷʭ ʘʢʮʝʥʪ ʩʤʝʱʘʝʪʩʷ ʩ ʧʨʝʜʧʨʠʷʪʠʷ, ʬʦʨʤʠʨʫʶʱʝʛʦ ʩʚʦʶ ʩʪʨʘʪʝʛʠʶ ʨʘʟ-

ʚʠʪʠʷ ʥʘ ʦʩʥʦʚʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʚʥʫʪʨʝʥʥʠʭ ʨʝʩʫʨʩʦʚ ʠ ʩʦʩʪʦʷʥʠʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʢ ʩʠʩ-

ʪʝʤʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʬʠʨʤ ʢʘʢ ʝʜʠʥʦʛʦ ʨʳʥʦʯʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʠʥʪʝʨʝʩʘʭ 

ʨʘʟʚʠʪʠʷ ʩʝʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʶʪ ʩʚʦʠ ʨʝʩʫʨʩʳ, ʚʩʪʨʘʠʚʘʷʩʴ ʚ ʩʝʪʴ, 

ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʮʝʣʦʩʪʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ [9ï16] 

ɸʥʘʣʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʝʪʝʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʩʬʝʨ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʠ ʥʝʜʦʩʪʘʪʢʦʚ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ:  

ʚʦ-ʧʝʨʚʳʭ, ʩʝʪʝʚʳʝ ʩʪʨʫʢʪʫʨʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʘʢʪʠʚʦʚʧʨʝʜʧʨʠʷʪʠʡ 

ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʡ ʫʯʘʩʪʥʠʢʦʚ ʩʝʪʠ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʪʨʘʩʣʠ ʬʠʨʤʳ ʠʣʠ ʠʭ ʪʝʨʨʠ-

ʪʦʨʠʘʣʴʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ; 

ʚʦ-ʚʪʦʨʳʭ, ʦʨʠʝʥʪʘʮʠʷ ʩʝʪʝʚʳʭ ʩʪʨʫʢʪʫʨʥʘ ʨʳʥʦʯʥʳʝ ʤʝʭʘʥʠʟʤʳʫʧʨʘʚʣʝʥʠʷ ʧʦ-

ʪʦʢʘʤʠ ʨʝʩʫʨʩʦʚ, ʩʧʦʩʦʙʩʪʚʫʝʪʦʙʤʝʥʫ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʢʦʦʧʝʨʠʨʦʚʘʥʠʶʫʯʘʩʪʥʠʢʦʚ 

ʩʝʪʠ; 

ʚ-ʪʨʝʪʴʠʭ, ʜʦʙʨʦʚʦʣʴʥʦʝ ʠ ʘʢʪʠʚʥʦʝ ʧʦʚʝʜʝʥʠʝ ʫʯʘʩʪʥʠʢʦʚ ʚʥʦʚʴ ʩʦʟʜʘʚʘʝʤʳʭ 

ʩʝʪʝʚʳʭ ʩʪʨʫʢʪʫʨ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʘʝʪ ʢʦʥʝʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʠʥʥʦʚʘʮʠʦʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʧʨʝʜʧʨʠʷʪʠʡ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʟʘ ʩʯʝʪ ʙʦʣʝʝ ʜʝʡʩʪ-

ʚʝʥʥʦʡ ʨʦʣʠ ʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʫʯʘʩʪʥʠʢʦʚ ʚ ʜʦʩʪʠʞʝʥʠʠ ʦʙʱʠʭ ʮʝʣʝʡ. 

ʚ-ʯʝʪʚʝʨʪʳʭ, ʧʦ ʩʫʱʝʩʪʚʫ ʩʝʪʝʚʳʝ ʩʪʨʫʢʪʫʨʳʷʚʣʷʶʪʩʷʦʙʲʝʜʠʥʝʥʠʝʤʧʨʝʜʧʨʠʷʪʠʡ 

ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʡ, ʚ ʦʩʥʦʚʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʦʪʦʨʳʭ ʣʝʞʠʪ ʢʦʦʧʝʨʘʮʠʷ ʠ ʚʟʘʠʤʥʦʝ 

ʚʣʘʜʝʥʠʝ ʘʢʪʠʚʘʤʠʫʯʘʩʪʥʠʢʦʚ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʠʤʝʥʥʦ ï ʧʦʩʪʘʚʱʠʢʦʚ, ʧʨʦ-

ʠʟʚʦʜʠʪʝʣʝʡ, ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʧʦʩʨʝʜʥʠʢʦʚ. 

ʇʦʜ ʚʣʠʷʥʠʝʤ ʨʘʟʚʠʪʠʷ ʥʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʬʦʨʤ ʚ ʨʘʟʣʠʯʥʳʭ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʭ ʩʠʩʪʝʤʘʭ ʠ ʚʳʜʚʠʞʝʥʠʷ ʥʦʚʳʭ ʟʘʜʘʯ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪ-

ʚʘ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʩʣʦʞʠʣʩʷ ʨʷʜ ʧʨʝʜʧʦʩʳʣʦʢ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʭʘʨʘʢʪʝʨʘ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʩʝʪʝʚʳʭ ʩʪʨʫʢʪʫʨ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠ-

ʪʦʨʠʡ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʝʪʠ ʪʨʘʥʩʧʦʨʪʥʦ-

ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʚ ʨʘʤʢʘʭ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ ʈʌ [1ï3]. 

ɸʨʢʪʠʢʘ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʘʟʚʠʪʠʷ ʉʝʚʝʨʘ ʠ ɼʘʣʴʥʝʛʦ 

ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ. ʅʘ ʨʠʩ. 1 ʧʨʠʚʝʜʝʥʘ ʩʭʝʤʘ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʉʝʚʝʨʘ ʈʌ, ʢʦʪʦʨʘʷ ʧʦʢʘ-

ʟʳʚʘʝʪ, ʢʘʢʦʝ ʦʛʨʦʤʥʦʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʦʞʥʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ. 

ʉʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ɸʨʢʪʠʢʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʘʨʢʪʠ-

ʯʝʩʢʠʤʠ ʩʪʨʘʥʘʤʠ ʧʦʢʘʟʘʥʘ ʚ ʪʘʙʣ. 1. 

ʅʝ ʩʣʫʯʘʡʥʦ ʚ 2014 ʛʦʜʫ ʚ ʈʦʩʩʠʠ ʙʳʣ ʧʨʠʥʷʪ ɿʘʢʦʥ ʈʌ ʧʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ, ʢʦʪʦʨʳʡ ʧʦʣʦʞʠʣ ʥʘʯʘʣʦ ʘʢʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠ-

ʦʥʥʦʡ ʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʨʘʙʦʪʝ ʥʘ ʧʝʨʠʦʜ ʜʦ 2020 ʛʦʜʘ. ʆʪʣʠʯʠʪʝʣʴʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ 

ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ɸʨʢʪʠʢʠ ʩʦʩʪʦʷʣʘ ʚ ʪʦʤ, ʯʪʦ ʢʨʦʤʝ ʢʦʥʢʨʝʪʥʳʭ ʤʝʨ ʦʥʘ ʥʦʩʠʣʘ ʘʥʘ-

ʣʠʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʠ ʟʘʜʘʚʘʣʘ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʦʩʚʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʉʝʚʝʨʥʦʡ 

ʟʦʥʳ ʈʌ. 

 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 59, 2019 ʛ. 

ʈʘʟʜʝʣ III . ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ɾʤʘʯʠʥʩʢʠʡ ɺ.ʀ., ʀʣʴʶʱʝʥʢʦ ʀ.ɻ., ʉʷʥʲʶʡ ʋ 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʝʪʠ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ » 
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ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʩʧʝʰʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦʪʨʝʙʦʚʘʣʘ ʦʙʥʦʚʣʝʥʠʷ ʠ ʢʦʥʢʨʝʪʠʟʘʮʠʠ ʦʩʥʦʚʥʳʭ ʧʦʣʦʞʝʥʠʡ ʧʨʦ-

ʛʨʘʤʤʳ ï 2020. ɺ 2017 ʛʦʜʫ ʥʦʚʘʷ ʇʨʦʛʨʘʤʤʘ ʙʳʣʘ ʫʪʚʝʨʞʜʝʥʘ ʥʘ ʧʨʦʜʣʸʥʥʳʡ ʩʨʦʢ ï 

ʜʦ 2025 ʛʦʜʘ. ʈʝʘʣʠʟʘʮʠʷ ʥʦʚʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʫʩʢʦʨʝʥʥʦʛʦ 

ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ ʈʌ ʠ ʜʦʩʪʠʞʝʥʠʷ ʩʪʨʘʪʝ-

ʛʠʯʝʩʢʠʭ ʠʥʪʝʨʝʩʦʚ ʈʦʩʩʠʠ ʚ ɸʨʢʪʠʢʝ [1ï3]. 

ʊʘʙʣʠʮʘ 1 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ ʈʌ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥ 

ʇʘʨʘʤʝʪʨʳ ɸʨʢʪʠʯʝʩʢʘʷ  

ʪʝʨʨʠʪʦʨʠʷ ʤʠʨʘ 

ɸʨʢʪʠʯʝʩʢʘʷ 

ʪʝʨʨʠʪʦʨʠʷ ʈʌ 

ɸʨʢʪʠʯʝʩʢʘʷ 

ʪʝʨʨʠʪʦʨʠʷ  

ʜʨʫʛʠʭ ʩʪʨʘʥ 

ɼʦʣʷ ʈʌ (%) 

ʇʣʦʱʘʜʴ ɸʨʢʪʠʢʠ,  

ʪʳʩ. ʢʤ2 

11 296 4 030 7 266 35,7 

ʅʘʩʝʣʝʥʠʝ, ʪʳʩ. ʯʝʣ. 2 835 1 674 1 161 59,0 

ʇʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, 

ʯʝʣ./ʢʤ2 

0,25 0,42 0,16 ï 

ɺʘʣʦʚʦʡ ʚʥʫʪʨʝʥʥʠʡ 

ʧʨʦʜʫʢʪ (ɺɺʇ), ʤʣʨʜ. $ 

97 45 53 45,8 

 

ʈʝʰʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʳʭ ʚ ʧʨʠʥʷʪʳʭ ʜʦʢʫʤʝʥʪʘʭ ʟʘʜʘʯ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʩʪʨʘ-

ʪʝʛʠʯʝʩʢʠʝ ʮʝʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ ʥʝʩʢʦʣʴʢʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: 

ʚʦ-ʧʝʨʚʳʭ, ʦʩʚʦʝʥʠʝ ʙʦʛʘʪʳʭ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ (ʛʘʟ, ʥʝʬʪʴ, ʫʛʦʣʴ, ʥʠʢʝʣʴ, ʠ ʪ. 

ʜ.), ʘ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʉʝʚʝʨʘ. ʉʝʛʦʜʥʷ, ʧʦ ʦʮʝʥʢʘʤ ʵʢʩʧʝʨʪʦʚ, 

ʦʩʚʦʝʥʠʝ ʪʦʣʴʢʦ ʨʘʟʚʝʜʘʥʥʳʭ ʥʝʜʨ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ ʦʢʦʣʦ 5 %; 

ʚʦ-ʚʪʦʨʳʭ, ʧʨʝʦʜʦʣʝʥʠʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʪʩʪʘʚʘʥʠʷ ʨʘʡʦʥʦʚ ʉʝʚʝʨʘ ʟʘ 

ʩʯʸʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʦ ʤʥʦʛʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʨʘʟʚʠʪʠʶ ʪʝʨʨʠʪʦʨʠʡ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ ʈʌ; 

ʚ-ʪʨʝʪʴʠʭ, ʨʘʟʚʠʪʠʝ ʚʩʝʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʧʦʚʳ-

ʰʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʡ ɸʨʢʪʠʢʠ: ʛʨʫʟʦʥʘʢʦʧʣʝʥʠʝ, ʛʨʫʟʦʧʝʨʝʨʘ-

ʙʦʪʢʘ, ʭʨʘʥʝʥʠʝ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʩʝʨʚʠʩʥʦʝ ʦʙʩʣʫʞʠ-

ʚʘʥʠʝ; 

ʚ-ʯʝʪʚʝʨʪʳʭ, ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʟʘʜʘʯ ʧʦ ʨʘʟʚʠʪʠʶ ʉʝʚʝʨʥʦʛʦ ʤʦʨʩʢʦʛʦ ʧʫ-

ʪʠ (ʉʄʇ), ʧʨʠʟʚʘʥʥʦʛʦ ʦʙʝʩʧʝʯʠʪʴ ʚʳʚʦʟ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ, ʫʩʪʦʡʯʠʚʳʡ ʪʨʘʥʟʠʪ-

ʥʳʡ ʪʦʚʘʨʦʦʙʦʨʦʪ ʠ ʚʥʫʪʨʠʨʝʛʠʦʥʘʣʴʥʳʝ ʧʝʨʝʚʦʟʢʠ. ʇʦ ʜʘʥʥʳʤ ɸʜʤʠʥʠʩʪʨʘʮʠʠ 

ʉʄʇ, ʦʙʱʠʡ ʦʙʲʝʤ ʧʝʨʝʚʦʟʦʢ ʚ ʘʢʚʘʪʦʨʠʠ ʉʄʇ, ʩ ʫʯʝʪʦʤ ʪʨʘʥʟʠʪʥʳʭ ʛʨʫʟʦʚ, ʧʦ ʠʪʦ-

ʛʘʤ 2017 ʛʦʜʘ ʩʦʩʪʘʚʠʣ ʦʢʦʣʦ 10 ʤʣʥ. ʪ., ʯʪʦ ʥʘ 32,8 % ʙʦʣʴʰʝ, ʯʝʤ ʚ 2016 ʛ. ʉʦʛʣʘʩʥʦ 

ʧʣʘʥʘʤ ʧʦ ʨʘʟʚʠʪʠʶ ɸʨʢʪʠʢʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʜʦʚʝʩʪʠ ʢ 2020 ʛʦʜʫ ʦʙʲʝʤ ʧʝʨʝʚʦʟʦʢ ʜʦ 

30ï35 ʤʣʥ. ʪ.; 

ʚ-ʧʷʪʳʭ, ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʡ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ 

ʈʌ: ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ, ʪʨʘʥʩʧʦʨʪʥʦʡ, ʚʦʝʥʥʦʡ, ʤʝʞʜʫʥʘʨʦʜʥʦʡ. 

ʀʩʧʦʣʴʟʫʷ ʩʣʦʞʠʚʰʠʝʩʷ ʨʝʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʠ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʫʩʢʦʨʝʥʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ɸʨʢʪʠʢʠ, ʧʦʣʘʛʘʝʤ ʩʚʦʝʚʨʝʤʝʥʥʳʤ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʨʘʩʩʤʦʪʨʝʪʴ ʦʩʥʦʚʥʳʝ 

ʧʦʣʦʞʝʥʠʷ ʧʨʦʝʢʪʘ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʩʝʪʠ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ 

ʮʝʥʪʨʦʚ (ʊʃʎ) ʚ ʟʦʥʝ ɸʨʢʪʠʢʠ. 

ʊʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ï ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʬʦʨʤʘ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʣʘʥʠ-

ʨʦʚʘʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʤʘʪʝʨʠʘʣʴʥʳʭ, ʬʠʥʘʥʩʦʚʳʭ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʪʨʘʥʩ-

ʧʦʨʪʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʵʪʘʧʘʭ ʩʥʘʙʞʝʥʠʷ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʙʳʪʘ ʧʨʦʜʫʢʮʠʠ. ɽʜʠʥʩʪʚʦ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʜʦʩʪʠʛʘʝʪʩʷ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ: ʚ ʪʝʭʥʠʯʝʩʢʦʡ; ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ; ʵʢʦʥʦʤʠʯʝʩʢʦʡ; ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ; ʧʨʘʚʦ-

ʚʦʡ [4ï5, 7ï8]. 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 59, 2019 ʛ. 
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ʉʝʪʴ ʊʃʎ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʥʝ ʪʦʣʴʢʦ ʚ ʢʘʯʝʩʪʚʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʩʪʨʫʢʪʫʨ, ʥʦ ʠ ʢʘʢ ʩʚʦʝʦʙʨʘʟʥʦʛʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʢʘʨʢʘʩʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʠʥʪʝ-

ʛʨʘʮʠʶ ʨʝʛʠʦʥʦʚ. 

ɺ ʩʠʣʫ ʩʧʝʮʠʬʠʢʠ ʤʘʢʨʦʨʝʛʠʦʥʘ ɸʨʢʪʠʢʠ, ʝʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ, ʤʘʩ-

ʰʪʘʙʦʚ, ʦʪʨʘʩʣʝʚʦʡ ʩʪʨʫʢʪʫʨʳ ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʦʚ ʦ ʢʦʣʠʯʝʩʪʚʝ ʊʃʎ ʠ ʠʭ ʨʘʟʤʝʱʝʥʠʷ 

ʚ ʤʘʢʨʦʨʝʛʠʦʥʝ ʪʨʝʙʫʝʪ ʦʩʦʙʦʛʦ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ. ɺ ʢʘʯʝʩʪʚʝ ʦʧʪʠʤʘʣʴʥʦʡ 

ʩʭʝʤʳ ʨʘʟʤʝʱʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʘʚʪʦʨʘʤʠ ʧʨʠʥʷʪʘ ʩʭʝʤʘ  ɸ. ɺʝʙʝʨʘ, 

ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʧʦʥʷʪʠʠ çʠʥʜʝʢʩʘ ʩʙʝʨʝʞʝʥʠʡè. ʉʤʳʩʣ ʵʪʦʛʦ ʧʦʥʷʪʠʷ ʩʦʩʪʦʠʪ ʚ ʦʜʥʦ-

ʚʨʝʤʝʥʥʦʤ ʫʯʸʪʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʬʘʢʪʦʨʦʚ ʨʘʟʤʝʱʝʥʠʷ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʦʨʠʝʥʪʘʮʠʷ ʩʪʨʦʠʪʩʷ ʥʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʩʥʠʞʝʥʠʷ ʫʜʝʣʴʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠʟʜʝʨʞʝʢ ʧʨʠ ʨʦʩʪʝ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʈʘʟʥʠʮʫ ʚ ʠʟʜʝʨʞʢʘʭ 

ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ɸ. ɺʝʙʝʨ ʠ ʥʘʟʚʘʣ çʠʥʜʝʢʩʦʤ ʩʙʝʨʝʞʝʥʠʡè. 

ʀʩʭʦʜʷ ʠʟ ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʨʠʝʥʪʘʮʠʠ, ʧʨʠʨʦʩʪʳ ʪʨʘʥʩʧʦʨʪʥʳʭ ʟʘʪʨʘʪ, ʦʙʫʩʣʦʚ-

ʣʝʥʥʳʝ ʧʝʨʝʤʝʱʝʥʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʩ ʫʜʘʣʝʥʠʝʤ ʦʪ ʧʫʥʢʪʘ ʩʙʳʪʘ 

ʧʨʦʜʫʢʮʠʠ. ʊʘʢʠʝ ʧʝʨʝʤʝʱʝʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳ, ʝʩʣʠ ʠʟʜʝʨʞʢʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ (ʦʪ-

ʢʣʦʥʝʥʠʝ) ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʩʙʝʨʝʞʝʥʠʷʤʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ. 

ʂ ʧʨʠʤʝʨʫ, ʩʣʠʷʥʠʝ ʢʨʫʧʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʤʝʣʢʠʤ ʧʨʦʠʩʭʦʜʠʪ ʵʬʬʝʢʪʠʚʥʦ ʩʦ-

ʛʣʘʩʥʦ ɸ. ɺʝʙʝʨʫ, ʝʩʣʠ ʚʝʣʠʯʠʥʘ ʩʙʝʨʝʞʝʥʠʷ ʦʪ ʩʣʠʷʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʙʦʣʴʰʝ (ʠʣʠ ʥʝ 

ʤʝʥʴʰʝ) ʧʝʨʝʨʘʩʭʦʜʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʟʘʪʨʘʪ ʠʟ-ʟʘ ʧʝʨʝʥʦʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʦ ʝʩʪʴ 

ȹʉ Ó QRS , (1) 

ʛʜʝ ȹʉ ï ʦʙʱʘʷ ʚʝʣʠʯʠʥʘ ʧʨʠʨʘʱʝʥʠʷ ʩʙʝʨʝʞʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʪʨʘʪ ʧʦʣʫʯʘʝ-

ʤʘʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʣʠʷʥʠʷ ʜʚʫʭ ʧʨʝʜʧʨʠʷʪʠʡ (ʨʫʙ.); 

Q ï ʩʪʘʥʜʘʨʪʥʳʡ ʚʝʩ ʧʨʦʜʫʢʮʠʠ (ʪ); 

R ï ʨʘʜʠʫʩ ʦʪʢʣʦʥʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʢʤ); 

S ï ʩʪʘʚʢʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʪʘʨʠʬʘ (ʨʫʙ. ʪʢʤ). 

 

ʆʪʩʶʜʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚʝʣʠʯʠʥʫ ʥʘʠʙʦʣʴʰʝʛʦ, ʵʢʦʥʦʤʠʯʝʩʢʠ ʜʦʧʫʩʪʠʤʦʛʦ, 

ʨʘʜʠʫʩʘ ʦʪʢʣʦʥʝʥʠʷ: 

QS

C
R
D
=  (2) 

ʇʨʠʚʝʜʝʥʥʘʷ ʬʦʨʤʫʣʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʢʣʶʯʘʝʪ ʪʨʠ ʬʘʢʪʦʨʘ, ʦʪ ʢʦ-

ʪʦʨʳʭ ʟʘʚʠʩʠʪ R. ɺ ʧʨʘʢʪʠʢʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝʨʝʜʢʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʝʱʸ ʦʜʠʥ ʧʦʜʭʦʜ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʣʝʞʠʪ ʧʦʢʘʟʘʪʝʣʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʦʡ ʧʣʦʪʥʦʩʪʠ (ʈ). ʇʦʜ ʵʪʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʧʦʥʠʤʘʝʪʩʷ ʦʙʲʝʤ ʧʨʦʜʫʢʮʠʠ, ʧʨʠʭʦʜʷ-

ʱʠʡʩʷ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ʩ ʨʘʜʠʫʩʦʤ R. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʩʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʤʘʩʩʘ 

(ʄ), ʧʨʠʪʷʛʠʚʘʝʤʘʷ ʢ ʮʝʥʪʨʫ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʚʳʨʘʞʝʥʠʝʤ: 

ὓ “Ὑὴ (3) 

ʆʪʩʶʜʘ:  

p

M
R

p
= . (4) 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ɸʨʢʪʠʯʝʩʢʦʛʦ ʤʘʢʨʦʨʝʛʠʦʥʘ ʭʘʨʘʢʪʝ-

ʨʠʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: 

ï ʯʠʩʣʦ ʩʫʙʲʝʢʪʦʚ ʈʌ (ʨʝʛʠʦʥʦʚ) ï8, ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ï 15; 

ï ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʤʘʢʨʦʨʝʛʠʦʥʘ ï 4030 ʪʳʩ. ʢʤ
2
; 

ï ʦʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ï 1674 ʪʳʩ. ʯʝʣ.; 

ï ʩʫʤʤʘʨʥʳʡ ʚʘʣʦʚʦʡ ʨʝʛʠʦʥʘʣʴʥʳʡ ʧʨʦʜʫʢʪ (ɺʈʇ) ï 2229 ʤʣʨʜ. ʨʫʙ.; 

ï ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ï 0,42 ʯʝʣ./ʢʤ
2
. 



ɾʤʘʯʠʥʩʢʠʡ ɺ.ʀ., ʀʣʴʶʱʝʥʢʦ ʀ.ɻ., ʉʷʥʲʶʡ ʋ 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʝʪʠ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ » 
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ʀʩʭʦʜʷ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʨʘʩʯʸʪʳ ʜʦʧʫʩʪʠʤʳʭ ʨʘʩ-

ʩʪʦʷʥʠʡ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʛʨʫʟʦʚ ʧʨʠ ʤʠʥʠʤʠʟʘʮʠʠ ʦʙʱʠʭ ʠʟʜʝʨʞʝʢ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʧʨʦʜʫʢʮʠʠ (ʬʦʨʤʫʣʘ 4). ʈʘʩʯʸʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʘʜʠʫʩ ʟʦʥʳ ʦʙ-

ʩʣʫʞʠʚʘʥʠʷ (ʨʘʩʩʪʦʷʥʠʝ ʧʝʨʝʚʦʟʦʢ) ʚ ʩʨʝʜʥʝʤ ʧʦ ʤʘʢʨʦʨʝʛʠʦʥʫ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

1000ï1500 ʢʤ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʨʝʜʥʝʡ ʧʣʦʱʘʜʠ, ʦʙʩʣʫʞʠʚʘʝʤʦʡ ʦʜʥʠʤ ʊʃʎ ʚ 500ï

600 ʪ. ʢʤ
2
. ɺ ʛʨʘʥʠʮʘʭ ʪʝʨʨʠʪʦʨʠʠ ɸʨʢʪʠʯʝʩʢʦʛʦ ʤʘʢʨʦʨʝʛʠʦʥʘ (4030 ʪ. ʢʤ

2
), ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʤʦʞʝʪ ʙʳʪʴ ʩʬʦʨʤʫʣʠʨʦʚʘʥʦ 8 ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩ-

ʢʠʭ ʮʝʥʪʨʦʚ. 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʊʃʎ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʫʯʝʪʦʤ: 

ï ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʏʫʢʦʪʩʢʦʛʦ ʤʘʢʨʦʨʝʛʠʦʥʘ; 

ï ʦʪʨʘʩʣʝʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʡ; 

ï ʩʫʱʝʩʪʚʫʶʱʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ, ʥʘʣʠʯʠʷ ʜʦʛʦʚʦʨʦʚ ʠ ʩʦʛʣʘʰʝʥʠʡ; 

ï ʝʜʠʥʩʪʚʘ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ, 

ʚʦʜʥʳʭ ʤʘʛʠʩʪʨʘʣʝʡ; 

ï ʫʨʦʚʥʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʩʦʦʪʥʦʰʝʥʠʷ ʦʙʲʸʤʦʚ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ, ʟʘʥʠʤʘʝʤʦʡ ʧʣʦʱʘʜʠ, ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. 

ʀʩʧʦʣʴʟʫʷ ʠʩʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʤʘʢʨʦʨʝʛʠʦʥʘ ʠ ʧʨʠʟʥʘʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʨʨʠ-

ʪʦʨʠʡ, ʚ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʣʝʜʫʶʱʠʭ ʊʃʎ: 

1. ʂʦʣʴʩʢʠʡ ʊʃʎ. 

2. ɸʨʭʘʥʛʝʣʴʩʢʠʡ ʊʃʎ. 

3. ʅʝʥʝʮʢʠʡ ʊʃʎ. 

4. ɺʦʨʢʫʪʠʥʩʢʠʡ ʊʃʎ. 

5. ʗʤʘʣʦ-ʅʝʥʝʮʢʠʡ ʊʃʎ. 

6. ʊʘʡʤʳʨʦ-ʊʫʨʫʭʘʥʩʢʠʡ ʊʃʎ. 

7. ʉʝʚʝʨʦ-ʗʢʫʪʩʢʠʡ ʊʃʎ. 

8. ʏʫʢʦʪʩʢʠʡ ʊʃʎ. 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʊʃʎ ʏʫʢʦʪʩʢʦʛʦ ʤʘʢʨʦʨʝʛʠʦʥʘ ʧʨʠʚʝʜʝʥʘ ʚ 

ʪʘʙʣ. 2. 

ʊʘʙʣʠʮʘ 2 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ (ʊʃʎ)  

ɸʨʢʪʠʯʝʩʢʦʛʦ ʤʘʢʨʦʨʝʛʠʦʥʘ 

 

ʊʝʨʨʠʪʦʨʠʷ 

ʨʘʟʤʝʱʝʥʠʷ ʊʃʎ 

ʇʘʨʘʤʝʪʨʳ 

ʇ
ʣ
ʦ
ʱ
ʘ
ʜ
ʴ
,
 

ʪ
ʳ
ʩ
.
 
ʢ
ʤ

 

% ʦʪ 

ʈʌ 
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ʘ
ʩ
ʝ
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ʝ
ʥ
ʠ
ʝ
,
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ʳ
ʩ
.
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ʝ
ʣ
.

 

% ʦʪ 

ʈʌ 
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ʣ
ʦ
ʪ
ʥ
ʦ
ʩ
ʪ
ʴ
 

ʥ
ʘ
ʩ
ʝ
ʣ
ʝ
ʥ
ʠ
ʷ
,
 

ʯ
ʝ
ʣ
.
/
ʢ
ʤ

2
 

ɺ
ʈ
ʇ
,
 
ʤ
ʣ
ʨ
ʜ
.
 

ʨ
ʫ
ʙ
.

 

% ʦʪ 

ʈʌ 
ʇ
ʣ
ʦ
ʪ
ʥ
ʦ
ʩ
ʪ
ʴ
 

ʧ
ʨ
ʦ
ʠ
ʟ
ʚ
ʦ
ʜ

-

ʩ
ʪ
ʚ
ʘ
,
 
ʨ
ʫ
ʙ
.
/
ʢ
ʤ

2
 

ʄʫʨʤʘʥʩʢʘʷ ʦʙʣʘʩʪʴ 145 0,8 766 0,5 5,28 307 0,6 2,12 

ʅʝʥʝʮʢʠʡ ʘʚʪʦʥʦʤ-

ʥʳʡ ʦʢʨʫʛ 

177 1,0 43 0,03 0,24 172 0,3 0,97 

ʗʤʘʣʦ-ʅʝʥʝʮʢʠʡ 

ʘʚʪʦʥʦʤʥʳʡ ʦʢʨʫʛ 

769 4,5 540 0,4 0,7 1373 2,5 1,79 

ʊʘʡʤʳʨ 880 5,2 38 0,03 0,04 5 0,01 0,01 

ʅʦʨʠʣʴʩʢ 0,03 ï 177 0,1 6772,5 300 0,5 1,0 

ʗʢʫʪʠʷ 1338 2,8 60 0,04 0,8 25 0,04 0,02 

ʏʫʢʦʪʢʘ 721 4,2 50 0,03 0,07 47 0,1 0,07 

ɺʩʝʛʦ 4030 23,6 1674 1,2 ï 2229 4,1 5,98 

 

 

 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 59, 2019 ʛ. 

ʈʘʟʜʝʣ III . ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʂʘʢ ʚʠʜʠʤ ʠʟ ʜʘʥʥʳʭ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 2, ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ 

ʧʦʪʝʥʮʠʘʣ ʨʝʛʠʦʥʦʚ ʠʤʝʝʪ ʩʠʣʴʥʳʝ ʨʘʟʣʠʯʠʷ. ʇʦʵʪʦʤʫ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʨʘʟʤʝʱʝʥʠʷ 

ʊʃʎ ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʩ ʧʦʟʠʮʠʡ ʪʝʦʨʠʠ çʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦ-

ʚʝʩʠʷè ʠ ʪʝʦʨʠʠ çʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-ʦʪʨʘʩʣʝʚʦʡ ʠʥʪʝʛʨʘʮʠʠè. 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʦʚ ʵʪʠʭ ʪʝʦʨʠʡ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʝʪʠ ʊʃʎ ʙʳʣʠ 

ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ: 

ï ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝ ʢʘʞʜʦʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ ʦʙʦʩʦʙʣʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʜʦʣʞʥʦ 

ʦʙʣʘʜʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʢʘʢ ʜʣʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʪʦʚʘʨʦʚ 

ʠ ʫʩʣʫʛ, ʪʘʢ ʠ ʜʣʷ ʠʭ ʧʦʪʨʝʙʠʪʝʣʝʡ; 

ï ʦʙʝʩʧʝʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʪʝʨʨʠʪʦʨʠʠ ʟʘ ʩʯʸʪ ʦʙʝʩ-

ʧʝʯʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʦʥ ʤʘʢʨʦʨʝʛʠʦʥʘ; 

ï ʨʘʮʠʦʥʘʣʴʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣ ʨʝʛʠʦʥʦʚ ʠ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʥʘ ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ; 

ï ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʜʦʣʞʥʦ ʩʪʨʦʠʪʴʩʷ ʥʘ 

ʧʦʣʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʠʨʦʜʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ; 

ï ʦʙʝʩʧʝʯʝʥʠʝ ʩʘʤʦʜʦʩʪʘʪʦʯʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʡ. ʇʦʜʜʝʨʞʘʥʠʝ ʨʘʚʥʦʚʝʩʠʷ ʜʦʭʦʜʦʚ 

ʠ ʨʘʩʭʦʜʦʚ ʥʘʩʝʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ; 

ï ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʠʥʪʝʨʝʩʦʚ ʪʝʨʨʠʪʦʨʠʡ, ʙʠʟʥʝʩʘ ʠ ʥʘʩʝʣʝʥʠʷ; 

ï ʨʘʟʤʝʱʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʩ ʫʯʝʪʦʤ ʧʨʦʛʥʦʟʥʳʭ 

ʦʮʝʥʦʢ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ [2ï8] 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʩʯʸʪʘʭ ʠ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʧʨʠʥʮʠʧʘʭ ʦʨʛʘʥʠʟʘ-

ʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʚ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʢʘʨʪʘ ʛʝʦ-

ʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʩʝʪʠ ʊʃʎ ʚ ʨʘʤʢʘʭ ʏʫʢʦʪʩʢʦʛʦ ʤʘʢʨʦʨʝʛʠʦʥʘ (ʨʠʩ. 2). 

ʊʝʨʨʠʪʦʨʠʷ ʤʘʢʨʦʨʝʛʠʦʥʘ ʚʢʣʶʯʘʝʪ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 8 ʩʫʙʲʝʢʪʦʚ ʬʝʜʝʨʘʮʠʠ ʠ 15 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ: 

1. ʄʫʨʤʘʥʩʢʘʷ ʦʙʣʘʩʪʴ. 

2. ɸʨʭʘʥʛʝʣʴʩʢʘʷ ʦʙʣʘʩʪʴ, ʚʢʣʶʯʘʷ ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ: ʛ. ɸʨʭʘʥʛʝʣʴʩʢ; 

ʄʝʟʝʥʩʢʠʡ ʨʘʡʦʥ; ʅʦʚʘʷ ɿʝʤʣʷ; ʛ. ʅʦʚʦʜʚʠʥʩʢ; ʆʥʝʞʩʢʠʡ ʨʘʡʦʥ; ʇʨʠʤʦʨʩʢʠʡ ʨʘʡʦʥ; 

ʛ. ʉʝʚʝʨʦʜʚʠʥʩʢ. 

3. ʅʝʥʝʮʢʠʡ ʘʚʪʦʥʦʤʥʳʡ ʦʢʨʫʛ. 

4. ʈʝʩʧʫʙʣʠʢʘ ʂʦʤʠ. 

5. ʗʤʘʣʦ-ʅʝʥʝʮʢʠʡ ʘʚʪʦʥʦʤʥʳʡ ʦʢʨʫʛ. 

6. ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ, ʚʢʣʶʯʘʷ ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ: ʛʦʨʦʜʩʢʦʡ ʦʢʨʫʛ ʛ. 

ʅʦʨʠʣʴʩʢ; ʊʘʡʤʳʨʩʢʠʡ ʨʘʡʦʥ. 

7. ʈʝʩʧʫʙʣʠʢʘ ʉʘʭʘ (ʗʢʫʪʠʷ), ʚʢʣʶʯʘʷ ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ: ɸʥʘʙʘʨʩʢʠʡ 

(ɼʦʣʛʘʥʦ-ʕʚʝʥʢʠʡʩʢʠʡ) ʫʣʫʩ; ɹʫʣʫʥʩʢʠʡ ʫʣʫʩ; ʋʩʪʴ-ʗʥʩʢʠʡ ʫʣʫʩ. 

8. ʏʫʢʦʪʩʢʠʡ ʘʚʪʦʥʦʤʥʳʡ ʦʢʨʫʛ [2ï3] 

ɺ ʩʠʣʫ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ (ʧʦʣʷʨʥʘʷ ʟʦʥʘ) ʠ ʦʪʨʘʩʣʝʚʦʡ (ʜʦʙʳʚʘʶʱʘʷ, ʪʨʘʥʩʧʦʨʪ-

ʥʘʷ) ʩʧʝʮʠʬʠʢʠ ʏʫʢʦʪʩʢʦʛʦ ʤʘʢʨʦʨʝʛʠʦʥʘ ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʩʝʪʝʚʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʛʨʘʥʠʮʘʭ ɸʨʢʪʠʢʠ ʥʦʩʠʪ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʠ ʚʢʣʶʯʘʝʪ 

ʩʝʤʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʵʪʘʧʦʚ (ʩʤ. ʨʠʩ. 3). 

ʇʨʘʢʪʠʢʘ ʩʦʟʜʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨ  ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʩʦʚʨʝ-

ʤʝʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ʠʥʪʝʛʨʘʮʠʠ ʚʩʸ ʙʦʣʝʝ ʠ ʙʦʣʝʝ ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʥʘ ʢʦʨʧʦʨʘʪʠʚʥʳʡ 

ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ ʧʦ ʩʫʱʝʩʪʚʫ ʷʚʣʷʝʪʩʷ ʩʠʥʪʝʟʦʤ ʦʧʳʪʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠ ʨʳʥʦʯʥʦ-

ʛʦ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ. ʈʝʘʣʠʟʘʮʠʷ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʛʨʘ-

ʮʠʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ ʚ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ. 

ʉʫʙʲʝʢʪʘʤʠ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʚʳʩʪʫʧʘʶʪ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ 

ʦʪʨʘʩʣʝʡ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʦʨʛʘʥʳ ʫʧʨʘʚʣʝʥʠʷ, ʬʠʥʘʥʩʦʚʦ-ʢʨʝʜʠʪʥʳʝ ʠ ʩʪʨʘʭʦʚʳʝ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʥʪʘʢʪʥʳʝ ʘʫʜʠʪʦʨʠʠ, ʦʙʲʝʜʠʥʸʥʥʳʝ ʥʘ ʝʜʠʥʦʡ ʧʣʘʪʬʦʨʤʝ ʭʦʟʷʡʩʪ-

ʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ. ʉʣʝʜʫʝʪ ʫʯʝʩʪʴ, ʯʪʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-ʦʪʨʘʩʣʝʚʘʷ ʠʥʪʝʛʨʘʮʠʷ ʥʝ 

ʫʥʠʯʪʦʞʘʝʪ ʦʪʜʝʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʘ ʜʘʸʪ ʠʤ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʢʨʳʪʴʩʷ ʥʘ ʦʩʥʦʚʝ ʚʟʘ-

ʠʤʥʦʡ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ. 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 59, 2019 ʛ. 

ʈʘʟʜʝʣ III . ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʈʠʩ. 3. ʉʭʝʤʘ ʧʦʵʪʘʧʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʝʪʠ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ  

ʮʝʥʪʨʦʚ (ʊʃʎ) ɸʨʢʪʠʯʝʩʢʦʛʦ ʤʘʢʨʦʨʝʛʠʦʥʘ 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʠ ʨʘʟʚʠʪʠʠ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ, ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʳʝ ʬʦʨʤʳ: ʧʨʦʤʳʰʣʝʥʥʦ-ʬʠʥʘʥʩʦʚʳʝ 

ʛʨʫʧʧʳ (ʌʇɻ); ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʟʦʥʳ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ (ʕɿʍ); ʦʙʲʝʜʠʥʝʥʠʷ ʭʦʣʜʠʥʛʦʚʦ-

ʛʦ ʪʠʧʘ, ʢʣʘʩʪʝʨʳ; ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʳʝ ʧʘʨʪʥʝʨʩʪʚʘ; ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-ʦʪʨʘʩʣʝʚʳʝ 

ʢʦʤʧʣʝʢʩʳ ʠ ʜʨ. 

ɺ ʫʩʣʦʚʠʷʭ ʙʶʜʞʝʪʥʦʛʦ ʜʝʬʠʮʠʪʘ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʭʨʦʥʠʯʝʩʢʦʛʦ ʥʝʜʦʩʪʘʪʢʘ ʚ 

ʠʥʚʝʩʪʠʮʠʷʭ ʙʠʟʥʝʩʘ ʩ ʜʨʫʛʦʡ, ʨʝʘʣʠʟʘʮʠʷ ʢʨʫʧʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʨʦ-

ʛʨʘʤʤ ʪʨʝʙʫʝʪ ʦʪ ʛʦʩʫʜʘʨʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʶʜʞʝʪʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʢʘʢ ʨʳʯʘʛ ʧʨʠ-

ʚʣʝʯʝʥʠʷ ʯʘʩʪʥʳʭ ʚʣʦʞʝʥʠʡ, ʪʦ ʝʩʪʴ ʨʘʟʚʠʚʘʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʝ ʧʘʨʪʥʝʨʩʪʚʦ 

(ɻʏʇ), ʢʦʪʦʨʦʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʟʘ ʨʫʙʝʞʦʤ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪʦ ʚ ʈʦʩʩʠʠ. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʝ ʧʘʨʪʥʝʨʩʪʚʦ ï ʥʦʚʘʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʘʷ ʬʦʨʤʘ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʪʦʨʘʷ ʩʦʟʜʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʜʦʛʦʚʦʨʘ, ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʧʨʘʚʘ ʠ ʦʙʷʟʘʥ-

ʥʦʩʪʠ ʧʘʨʪʥʝʨʦʚ, ʧʦʨʷʜʦʢ ʚʦʟʤʝʱʝʥʠʷ ʟʘʪʨʘʪ ʠ ʨʘʟʜʝʣʝʥʠʷ ʧʨʠʙʳʣʠ, ʘ ʪʘʢʞʝ ʩʨʦʢʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʫʩʣʦʚʠʷ ʝʛʦ ʨʦʩʧʫʩʢʘ. ʂʘʞʜʳʡ ʧʘʨʪʥʝʨ ʠʤʝʝʪ ʧʨʘʚʦ ʥʘ ʟʘʢʣʶʯʝʥʠʝ 

ʩʜʝʣʦʢ ʠ ʠʤʝʝʪ ʨʘʚʥʳʡ ʛʦʣʦʩ ʚ ʫʧʨʘʚʣʝʥʠʠ ʠ ʢʦʥʪʨʦʣʝ ʧʘʨʪʥʝʨʩʪʚʘ. 

ʇʦʣʘʛʘʝʤ, ʯʪʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʨʘʟʚʠʪʠʠ ʩʝʪʠ ʊʃʎ 

ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʳʭ 

ʧʘʨʪʥʝʨʩʪʚ: ʛʦʩʢʦʥʪʨʘʢʪ, ʣʠʟʠʥʛ (ʘʨʝʥʜʘ), ʢʦʥʮʝʩʩʠʷ, ʢʦʥʪʨʘʢʪ çʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘè, 

ʦʙʲʝʜʠʥʝʥʠʷ ʠ ʪ. ʜ. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʬʦʨʤʳ ɻʏʇ ʦʪʣʠʯʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʨʘʚʦʤ ʥʘ ʩʦʙ-

ʩʪʚʝʥʥʦʩʪʴ, ʢʘʧʚʣʦʞʝʥʠʷʤʠ, ʥʦ ʠ  ʩʪʝʧʝʥʴʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʧʦʥʝ-

ʩʝʥʥʳʭ ʧʦʪʝʨʴ. ʆʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʠʩʢʦʚ ʧʨʷʤʦ ʟʘʚʠʩʠʪ ʚʳʙʦʨ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʩʦʛʣʘ-

ʰʝʥʠʷ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ɻʏʇ. 
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transport and logistics centers network organizational and economic design. the Russian 

Federation Arctic zone area socio-economic and territorial characteristics, the basic TLC 

network strategic development directions are given as well as placing them on the compensa-

tion for additional transport costs basis due to savings resulting from the production concen-

tration o. Taking into account the territorial and sectoral macroregion,specificity a scheme 

for the TLC network phased formation in the macroregion is proposed. 

As the calculations result the map shows the TLC boundaries geographical location in the 

Chukchi macro-regions. 
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çɻʋʄʈʌ ʠʤ. ʘʜʤʠʨʘʣʘ ʉ.ʆ. ʄʘʢʘʨʦʚʘè, 
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ɺʅʋʊʈɽʅʅʀʍ ɺʆɼʅʓʍ ʇʋʊɽʁ ɿɸ ʉʏɪʊ ʅʆɺʓʍ 

ʄʋʃʔʊʀʄʆɼɸʃʔʅʓʍ ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʍ ʈɽʐɽʅʀʁ 
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ɸʥʥʦʪʘʮʠʷ. ʉʫʱʝʩʪʚʫʶʱʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʦʚʳʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙ-
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ʰʝʥʠʡ ʜʣʷ ʠʥʪʝʛʨʘʮʠʠ ʨʝʯʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʧʘʩʩʘʞʠʨʩʢʠʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʭʝʤʳ. ɺ ʩʪʘ-
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ʇʘʩʩʘʞʠʨʩʢʠʝ ʧʝʨʝʚʦʟʢʠ ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʷʚʣʷʶʪʩʷ ʤʫʣʴʪʠʤʦʜʘʣʴ-

ʥʳʤʠ, ʪ.ʝ. ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʢʘʢ ʤʠʥʠʤʫʤ ʜʚʫʤʷ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ, ʧʦʩʢʦʣʴʢʫ ʨʝʜʢʦ 
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ʜʦʩʫʛʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʠ ʙʦʣʴʰʦʡ ʥʝʜʦʦʮʝʥʸʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ 

ʧʫʪʝʡ. ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ ʚʤʝʩʪʝ ʩ ʩʫʱʝʩʪʚʫʶʱʝʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʥʘʫʯʥʳʭ ʠʟʳʩʢʘʥʠʡ ʚ ʵʪʦʡ ʩʬʝʨʝ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʷʜ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʧʘʥʠʡ, ʥʘʧʨʠʤʝʨ, ʆɸʆ çʈʦʩʩʠʡʩʢʠʝ 

ʞʝʣʝʟʥʳʝ ʜʦʨʦʛʠè1, ʆʆʆ çʉʝʚʝʨʨʝʯʬʣʦʪè2 ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʜʥʦʚʨʝʤʝʥ-

ʥʦʛʦ ʧʨʠʦʙʨʝʪʝʥʠʷ ʙʠʣʝʪʦʚ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʡ ʧʘʩʩʘʞʠʨʩʢʦʡ ʧʝʨʝ-

ʚʦʟʢʠ. ɸ ʜʣʷ ʪʫʨʦʧʝʨʘʪʦʨʦʚ ʦʙʲʝʜʠʥʝʥʠʝ ʢʨʫʠʟʘ ʩ ʜʦʩʪʘʚʢʦʡ ʢ ʤʝʩʪʫ ʦʪʧʣʳʪʠʷ ʜʘʚʥʦ 

ʷʚʣʷʝʪʩʷ ʦʙʳʯʥʦʡ ʧʨʘʢʪʠʢʦʡ
3
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2 severflot.ru 
3 mcruises.ru/ 
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ʀʟʤʝʥʠʚʰʘʷʩʷ ʛʝʦʧʦʣʠʪʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʜʘʣʘ ʥʝʦʙʭʦʜʠʤʳʝ ʠʤʧʫʣʴʩʳ ʜʣʷ ʨʝ-

ʰʝʥʠʷ ʜʘʚʥʦ ʥʘʟʨʝʚʰʠʭ, ʢʘʢ ʚ ʦʙʣʘʩʪʠ ʚʦʟʨʦʞʜʝʥʠʷ ʨʝʯʥʦʛʦ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʬʣʦʪʘ, 

ʪʘʢ ʠ ʨʘʟʚʠʪʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʚʲʝʟʜʥʦʛʦ ʪʫʨʠʟʤʘ, ʧʨʦʙʣʝʤ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʪʨʫʢʪʫ-

ʨʳ, ʚʳʧʦʣʥʷʷ ʧʦʨʫʯʝʥʠʷ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʜʘʥʥʳʝ ʧʦ ʠʪʦʛʘʤ ʟʘʩʝ-

ʜʘʥʠʡ ʧʨʝʟʠʜʠʫʤʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʚʝʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 17 ʘʚʛʫʩʪʘ 2015 ʠ 

15 ʘʚʛʫʩʪʘ 2016 ʛʦʜʘ, ʥʘʰʣʠ ʧʨʠʝʤʣʝʤʳʝ ʜʣʷ ʙʠʟʥʝʩʘ ʬʦʨʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʈʝʟʫʣʴ-

ʪʘʪʦʤ ʯʝʛʦ ʩʪʘʣʠ ʩʝʨʴʸʟʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʚ ʤʦʜʝʨʥʠʟʘʮʠʶ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʠ ʪʨʘʥʩʧʦʨʪ-

ʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʤʘʨʰʨʫʪʦʚ. 

ʈʝʘʣʠʟʘʮʠʷ ʤʝʨ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ (ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 07.11.2011 

 ̄305-ʌɿ ʦ ʧʦʜʜʝʨʞʢʝ ʩʫʜʦʩʪʨʦʝʥʠʷ ʠ ʩʫʜʦʭʦʜʩʪʚʘ, ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 22.05.2008 ˉ 383, ʧʨʠʤʝʥʝʥʠʝ ʤʝʭʘʥʠʟʤʘ ʉʫʜʦʚʦʛʦ ʫʪʠʣʠʟʘ-

ʮʠʦʥʥʦʛʦ ʛʨʘʥʪʘ) ʧʦʟʚʦʣʠʣʠ ʩʫʜʦʭʦʜʥʳʤ ʢʦʤʧʘʥʠʷʤ ʥʘʯʘʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʦʚʨʝʤʝʥ-

ʥʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʩʫʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʤʝʰʘʥʥʦʛʦ ʨʝʢʘ-ʤʦʨʝ ʧʣʘʚʘʥʠʷ ʚ 2016 ʛʦʜʫ. 

ʇʨʠʤʝʨʦʤ ʷʚʣʷʝʪʩʷ ʩʫʜʥʦ ʧʨʦʝʢʪʘ PV300, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʪʨʝʙʦʚʘʥʠʷʤ ʤʝʞʜʫ-

ʥʘʨʦʜʥʳʭ ʢʦʥʚʝʥʮʠʡ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴʩʷ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʣʠʥʠʷʭ 

ʏʸʨʥʦʛʦ, ɸʟʦʚʩʢʦʛʦ, ɹʘʣʪʠʡʩʢʦʛʦ ʠ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʝʡ ʩ ʟʘʭʦʜʘʤʠ ʚ ʧʦʨʪʳ ʨʘʟʣʠʯʥʳʭ 

ʧʨʠʙʨʝʞʥʳʭ ʛʦʩʫʜʘʨʩʪʚ, ʘ ʪʘʢʞʝ ʟʘʭʦʜʠʪʴ ʚ ʨʝʯʥʳʝ ʧʦʨʪʳ, ʧʝʨʝʤʝʱʘʷʩʴ ʧʦ ʚʥʫʪʨʝʥ-

ʥʠʤ ʚʦʜʥʳʤ ʧʫʪʷʤ ʈʦʩʩʠʠ. ʕʪʦ ʥʝ ʫʜʝʰʝʚʣʷʝʪ ʩʪʦʠʤʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʥʦ ʨʘʩʰʠʨʷ-

ʝʪ ʛʝʦʛʨʘʬʠʶ ʠ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʢʨʫʛʣʦʛʦʜʠʯʥʦʡ ʨʘʙʦʪʳ, ʧʦʚʳʰʘʷ ʵʢʦʥʦʤʠʯʝʩʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʝʢʪʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʨʦʷʪʩʷ ʜʚʘ ʩʫʜʥʘ ʧʨʦʝʢʪʘ PV300. ʆʙʘ ʯʝʪʳʨʝʭʧʘʣʫʙʥʳʭ 

ʢʨʫʠʟʥʳʭ ʩʫʜʥʘ ʠʤʝʶʪ ʧʘʩʩʘʞʠʨʦʚʤʝʩʪʠʤʦʩʪʴ ʧʦʨʷʜʢʘ 300 ʯʝʣʦʚʝʢ, ʨʘʟʤʝʱʝʥʠʝ ʧʣʘ-

ʥʠʨʫʝʪʩʷ ʚ ʢʦʤʬʦʨʪʘʙʝʣʴʥʳʭ ʜʚʫʭʤʝʩʪʥʳʭ ʢʘʶʪʘʭ ʧʣʦʱʘʜʴʶ ʦʪ 17 ʜʦ 30 ʢʚ. ʤ., ʢʦʪʦ-

ʨʳʝ ʙʫʜʫʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʥʦʤʝʨʥʦʤʫ ʬʦʥʜʫ ʧʷʪʠʟʚʸʟʜʦʯʥʳʭ ʦʪʝʣʝʡ. ɿʘʢʘʟʯʠʢʘʤʠ 

ʥʦʚʳʭ ʩʫʜʦʚ ʷʚʣʷʶʪʩʷ ʆɸʆ çʄʦʩʪʫʨʬʣʦʪè (ʚʭʦʜʠʪ ʚ ʛʨʫʧʧʫ ʢʦʤʧʘʥʠʡ çʄʦʨʩʢʦʝ 

ʨʝʯʥʦʝ ʧʘʨʦʭʦʜʩʪʚʦè) ʠ çɺʦʜʦʭʦʜʲè. 

ɼʘʥʥʳʡ ʩʝʛʤʝʥʪ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʨʳʥʢʘ ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ- ʢʘʢ ʚ ʯʘʩ-

ʪʠ ʵʢʩʧʦʨʪʘ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ, ʪʘʢ ʠ ʨʦʩʪʘ ʚʥʫʪʨʝʥʥʝʛʦ ʩʧʨʦʩʘ. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ 

ʥʘ ʩʪʘʚʰʝʝ ʩʝʛʦʜʥʷ ʚʦʟʤʦʞʥʳʤ ʣʠʟʠʥʛʦʚʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʧʦʜ 1% ʛʦʜʦʚʳʭ ʩ ʚʳʜʝ-

ʣʝʥʠʝʤ ʩʨʝʜʩʪʚ ʛʦʩʧʦʜʜʝʨʞʢʠ ʣʠʟʠʥʛʦʚʦʡ ʢʦʤʧʘʥʠʠ ʠ ʚʦʟʚʨʘʪʦʤ ʩʫʜʦʚʣʘʜʝʣʴʮʫ 2/3 

ʩʪʦʠʤʦʩʪʠ ʢʨʝʜʠʪʘ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʫʜʦʚʦʛʦ ʫʪʠʣʠʟʘʮʠʦʥʥʦʛʦ 

ʛʨʘʥʪʘ ʚ ʨʘʟʤʝʨʝ ʥʝ ʤʝʥʝʝ 15% ʦʪ ʩʪʦʠʤʦʩʪʠ ʥʦʚʦʛʦ ʩʫʜʥʘ, ʩʪʨʦʠʪʝʣʴʥʘʷ ʩʪʦʠʤʦʩʪʴ 

ʙʦʣʝʝ 3 ʤʠʣʣʠʘʨʜʦʚ ʨʫʙʣʝʡ [1] ʦʛʨʘʥʠʯʠʚʘʝʪ ʧʨʝʜʣʦʞʝʥʠʝ. 

ʋʯʠʪʳʚʘʷ ʚʳʩʦʢʫʶ ʩʪʨʦʠʪʝʣʴʥʫʶ ʩʪʦʠʤʦʩʪʴ, ʚ ʪʝʯʝʥʠʝ ʙʣʠʞʘʡʰʠʭ ʣʝʪ ʢʦʤʧʘ-

ʥʠʷʤʠ ï ʟʘʢʘʟʯʠʢʘʤʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠʦʙʨʝʪʝʥʠʝ ʪʦʣʴʢʦ ʦʜʥʦʛʦ ï ʜʚʫʭ ʪʘʢʠʭ ʪʝʧ-

ʣʦʭʦʜʦʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʧʦ ʵʢʩʧʝʨʪʥʳʤ ʦʮʝʥʢʘʤ, ʨʳʥʢʫ ʥʝʦʙʭʦʜʠʤʳ ʢʘʢ ʤʠʥʠʤʫʤ 10 

ʪʘʢʠʭ ʩʫʜʦʚ ʚ ʙʣʠʞʘʡʰʠʝ 5ï10 ʣʝʪ, ʘ ʚ ʙʦʣʝʝ ʦʪʜʘʣʸʥʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ï ʜʝʩʷʪʢʠ ʨʝʯ-

ʥʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʩʫʜʦʚ, ʢʦʪʦʨʳʝ ʟʘʤʝʥʠʣʠ ʙʳ ʚʳʙʳʚʘʶʱʠʡ ʧʘʩʩʘʞʠʨʩʢʠʡ ʬʣʦʪ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʪʦʠʤʦʩʪʴ ʦʪʜʳʭʘ ʥʘ ʪʝʧʣʦʭʦʜʝ çʪʨʠ ʟʚʝʟʜʳè ʩʝʛʦʜʥʷ ʦʙʭʦʜʠʪʩʷ ʦʪ 

2,5 ʪʳʩ. ʨʫʙ. ʚ ʩʫʪʢʠ, çʯʝʪʳʨʝ ʟʚʝʟʜʳè ï ʦʪ 4,5 ʪʳʩʷʯ [2,3], ʯʪʦ ʩʜʝʨʞʠʚʘʝʪ ʠʥʪʝʥʩʠʚʥʳʡ 

ʨʦʩʪ ʚ ʜʘʥʥʦʤ ʩʝʛʤʝʥʪʝ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʨʳʥʢʝ. ʇʣʘʪʸʞʝʩʧʦʩʦʙʥʦʩʪʴ ʙʦʣʴʰʠʥʩʪʚʘ ʨʦʩ-

ʩʠʡʩʢʠʭ ʪʫʨʠʩʪʦʚ ʟʘʩʪʘʚʣʷʝʪ ʠʩʢʘʪʴ ʜʨʫʛʠʝ ʩʧʦʩʦʙʳ ʟʥʘʢʦʤʩʪʚʘ ʩ ʢʨʘʩʦʪʦʡ ʨʦʩʩʠʡʩʢʠʭ 

ʨʝʢ ʠ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʷʤʠ ʧʨʠʙʨʝʞʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʵʪʦʪ ʩʝʛʤʝʥʪ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʩʪʝʧʝʥʴ ʣʦʷʣʴʥʦʩʪʠ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʠ ʘʥʢʝʪʠʨʦʚʘʥʠʝ 

ʩʫʜʦʭʦʜʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ ʨʦʩʩʠʡʩʢʠʭ ʪʫʨʠʩʪʦʚ, ʠ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʚʨʘʪʥʳʭ ʪʫ-

ʨʠʩʪʦʚ, ʛʦʜʘʤʠ, ʘ ʠʥʦʛʜʘ ʠ ʜʝʩʷʪʠʣʝʪʠʷʤʠ ʚʳʙʠʨʘʶʱʠʭ ʦʪʜʳʭ ʥʘ ʨʝʯʥʳʭ ʩʫʜʘʭ. 

ʂʨʫʠʟʳ ʧʦ ʨʦʩʩʠʡʩʢʠʤ ʚʥʫʪʨʝʥʥʠʤ ʚʦʜʥʳʤ ʧʫʪʷʤ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʷʨʢʠʡ 

ʧʨʠʤʝʨ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ: ʧʘʩʩʘʞʠʨʳ ʜʦʙʠʨʘʶʪʩʷ ʚ ʧʦʨʪ 

ʦʪʧʨʘʚʣʝʥʠʷ ʩʫʜʥʘ ʚʦʟʜʫʰʥʳʤ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ, ʛʦʨʦʜʩʢʠʤ ʦʙʱʝʩʪʚʝʥʥʳʤ ʠ ʣʠʯ-

ʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʟʘʪʝʤ ʧʫʪʝʰʝʩʪʚʫʶʪ ʥʘ ʩʫʜʥʝ, ʩʦʚʝʨʰʘʷ ʚ ʧʫʥʢʪʘʭ ʦʩʪʘʥʦʚʢʠ ʵʢʩ-

ʢʫʨʩʠʦʥʥʳʝ ʧʦʝʟʜʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ. 

ʊʫʨʠʩʪʠʯʝʩʢʠʝ ʛʨʫʧʧʳ, ʠʣʠ ʚʩʸ ʯʘʱʝ ï ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʠ, ʤʦʛʫʪ 

ʧʫʪʝʰʝʩʪʚʦʚʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʥʘʟʝʤʥʳʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʦʙʩʪʚʝʥʥʳʤ, ʠʣʠ ʚʦʜʥʳʤ 



ɿʘʨʝʮʢʘʷ ɽ.ɺ., ɾʘʚʦʨʦʥʢʦʚ ʅ.ɸ., ʀʩʘʝʚʘ ɸ.ɸ. 
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ʪʨʘʥʩʧʦʨʪʦʤ. ʊʘʢʘʷ ʩʭʝʤʘ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʫʜʦʚ ʥʘ ʧʦʜ-

ʚʦʜʥʳʭ ʢʨʳʣʴʷʭ ʧʨʦʝʢʪʘ 340 çʈʘʢʝʪʘè, ʚʭʦʜʠʣʘ ʚ çɿʦʣʦʪʦʝ ʢʦʣʴʮʦ ʈʦʩʩʠʠè ʚ ʩʝʨʝʜʠʥʝ 

1970-ʭ ʛʦʜʦʚ ʥʘ ʤʘʨʰʨʫʪʝ ʇʣʝʩ ï ʂʦʩʪʨʦʤʘ ï ʗʨʦʩʣʘʚʣʴ ʠ ʥʝ ʪʦʣʴʢʦ. ʉʪʦʠʣʦ ʵʪʦ ʩʦ-

ʚʩʝʤ ʥʝʜʦʨʦʛʦ (ʚ ʙʫʢʚʘʣʴʥʦʤ ʩʤʳʩʣʝ ï ʤʝʥʴʰʝ ʨʫʙʣʷ) ʠ ʚʨʝʤʝʥʠ ʚ ʧʫʪʠ ʟʘʥʠʤʘʣʦ 

ʤʝʥʴʰʝ, ʘ ʫʜʦʚʦʣʴʩʪʚʠʷ ʦʪ ʧʦʣʸʪʘ ʥʘ ʩʢʦʨʦʩʪʠ ʥʘʜ ʚʦʜʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʝʟʜʢʦʡ ʚ 

ʜʫʰʥʦʤ ʧʳʣʴʥʦʤ ʘʚʪʦʙʫʩʝ ʪʫʨʠʩʪʳ ʧʦʣʫʯʘʣʠ ʙʦʣʴʰʝ [4].  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʩʪʘʥʦʚʠʚʰʝʡʩʷ ʢʫʨʩ ʨʫʙʣʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʩʥʦʚʥʳʤ 

ʤʠʨʦʚʳʤ ʚʘʣʶʪʘʤ ʧʦʟʚʦʣʷʝʪ ʥʘʙʣʶʜʘʪʴ ʨʦʩʪ ʪʫʨʠʩʪʩʢʠʭ ʧʨʠʙʳʪʠʡ ʟʘʨʫʙʝʞʥʳʭ ʛʨʘ-

ʞʜʘʥ ʥʘ ʨʦʩʩʠʡʩʢʠʝ ʚʥʫʪʨʝʥʥʠʝ ʚʦʜʥʳʝ ʧʫʪʠ. 

ɺʦ ʚʩʝʤ ʤʠʨʝ ʨʘʟʚʠʪʠʝ ʮʠʚʠʣʠʟʘʮʠʡ ʧʨʦʠʩʭʦʜʠʣʦ ʚʙʣʠʟʠ ʨʝʢ, ʯʪʦ ʦʙʲʷʩʥʷʝʪ ʙʦʣʴ-

ʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʲʝʢʪʦʚ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʧʦʢʘʟʘ ʚ ʧʨʠʙʨʝʞʥʳʭ ʨʝʛʠʦʥʘʭ. ʇʨʠ ʵʪʦʤ 

ʯʘʩʪʴ ʠʟ ʥʠʭ ʜʦʩʪʫʧʥʘ ʪʦʣʴʢʦ ʩ ʚʦʜʳ [5]. ʉʝʛʦʜʥʷ ʵʪʦʪ ʩʝʛʤʝʥʪ ʪʘʢʞʝ ʧʦʣʫʯʠʣ ʥʦʚʳʝ 

ʠʤʧʫʣʴʩʳ ʜʣʷ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ. ʈʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʠ ʨʝʘʣʠʟʫʶʪʩʷ ʧʨʦʝʢʪʳ ʤʘʣʳʭ ʩʢʦʨʦ-

ʩʪʥʳʭ ʠ ʧʨʦʛʫʣʦʯʥʳʭ ʩʫʜʦʚ ʜʣʷ ʛʦʨʦʜʩʢʠʭ, ʧʨʠʛʦʨʦʜʥʳʭ ʠ ʤʝʞʜʫʛʦʨʦʜʥʠʭ ʧʘʩʩʘʞʠʨ-

ʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ, ʧʘʨʘʣʠʟʦʚʘʥʥʳʭ ʠʥʪʝʥʩʠʚʥʳʤ ʜʚʠʞʝʥʠʝʤ ʘʚʪʦʪʨʘʥ-

ʩʧʦʨʪʘ (ʄʦʩʢʚʘ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ɺʦʣʛʦʛʨʘʜ, ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ ʠ ʜʨ.) ʠ ʜʣʷ ʨʝʛʠʦʥʦʚ ʩ 

ʦʪʩʫʪʩʪʚʠʝʤ ʘʣʴʪʝʨʥʘʪʠʚʳ, ʥʘʧʨʠʤʝʨ, ʦʩʪʨʦʚʘ ʉʝʚʝʨʥʦʡ ɼʚʠʥʳ ʚ ɸʨʭʘʥʛʝʣʴʩʢʝ [6]. 

ʄʘʣʳʝ ʩʫʜʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʪʨʦʷʪ ʥʘ ʥʝʙʦʣʴʰʠʭ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʚʝʨʬʷʭ, ʘ ʠʭ 

ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴʶ. ʉʨʝʜʠ ʠʥʪʝʨʝʩ-

ʥʳʭ ʨʝʰʝʥʠʡ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʧʨʦʝʢʪ 82500 çʄʦʡʢʘè ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʫʨʠʩʪʦʚ ʚ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ, çɻʨʠʬʦʥè ï ʧʝʨʚʳʡ ʨʦʩʩʠʡʩʢʠʡ ʧʘʩʩʘʞʠʨʩʢʠʡ ʢʘʪʘʤʘʨʘʥ ʠʟ ʫʛʣʝ-

ʧʣʘʩʪʠʢʘ ʥʘ 120-150 ʧʘʩʩʘʞʠʨʦʚ, ʨʘʟʚʠʚʘʶʱʠʡ ʩʢʦʨʦʩʪʴ 60ï65 ʢʤ ʚ ʯʘʩ, ʧʨʝʪʝʥʜʫʶ-

ʱʠʡ ʟʘʤʝʥʠʪʴ ʩʦʙʦʡ çʄʝʪʝʦʨè ʥʘ ʤʘʨʰʨʫʪʘʭ ʚ ʇʝʪʝʨʛʦʬ, ʠ ʜʘʞʝ ʚʳʡʪʠ ʥʘ ʣʠʥʠʶ ʠʟ 

ʇʝʪʝʨʙʫʨʛʘ ʚ ʍʝʣʴʩʠʥʢʠ ʠ ʊʘʣʣʠʥ. 

ʇʘʩʩʘʞʠʨʩʢʠʡ ʢʘʪʝʨ ʥʘ ʧʦʜʚʦʜʥʳʭ ʢʨʳʣʴʷʭ çɺʘʣʜʘʡ 45ʈè, ʩʧʦʩʦʙʥʳʡ ʧʝʨʝʚʦʟʠʪʴ 

45 ʧʘʩʩʘʞʠʨʦʚ ʩʦ ʩʢʦʨʦʩʪʴʶ ʜʦ 65 ʢʤ/ʯʘʩ, ʠ çʂʦʤʝʪʘè ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʥʘ 120 ʧʘʩ-

ʩʘʞʠʨʦʚ, ʧʦʩʪʨʦʝʥʥʳʝ ʥʘ ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʦʤ ʟʘʚʦʜʝ çɺʳʤʧʝʣè ʚ ʈʳʙʠʥʩʢʝ, ʪʘʢʞʝ ʤʦ-

ʛʫʪ ʩʪʘʪʴ ʯʘʩʪʴʶ ʧʨʠʚʳʯʥʳʭ ʤʘʨʰʨʫʪʦʚ. ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʧʨʦʝʢʪʠʨʫʶʪʩʷ ʠ ʩʪʨʦʷʪʩʷ ʩʫʜʘ ʥʘ ʚʦʟʜʫʰʥʳʭ ʧʦʜʫʰʢʘʭ ʠ ʩʢʦʨʦʩʪʥʳʝ ʧʘʩʩʘ-

ʞʠʨʩʢʠʝ ʩʫʜʘ ʛʣʠʩʩʠʨʫʶʱʝʛʦ (ʩʢʦʣʴʟʷʱʝʛʦ) ʪʠʧʘ, ʩʧʦʩʦʙʥʳʝ ʧʝʨʝʚʦʟʠʪʴ ʜʦ 150 ʧʘʩ-

ʩʘʞʠʨʦʚ ʚ ʧʨʠʙʨʝʞʥʦʡ ʤʦʨʩʢʦʡ ʟʦʥʝ ʠ ʧʦ ʙʦʣʴʰʠʤ ʨʝʢʘʤ ʩʦ ʩʢʦʨʦʩʪʴʶ 70 ʢʤ ʚ ʯʘʩ, 

ʩʫʜʘ ʩ ʢʦʣʝʩʥʳʤ ʜʚʠʞʠʪʝʣʝʤ, ʛʨʫʟʦʧʘʩʩʘʞʠʨʩʢʠʝ ʧʘʨʦʤʳ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʠ ʧʨ. [7]. 

ʆʜʥʘʢʦ ʵʪʠ ʠʥʪʝʨʝʩʥʳʝ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝ-

ʥʠʷ ʨʝʰʝʥʠʷ ʷʚʣʷʶʪʩʷ ʪʦʣʴʢʦ ʯʘʩʪʴʶ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʤʫʣʴʪʠ-

ʤʦʜʘʣʴʥʦʛʦ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʩʦʦʙʱʝʥʠʷ ʩ çʙʝʩʰʦʚʥʦʡè ʧʝʨʝʩʘʜʢʦʡ ʩ ʦʜʥʦʛʦ ʥʘ ʜʨʫʛʦʡ 

ʚʠʜ ʪʨʘʥʩʧʦʨʪʘ. ʂʘʢ ʧʨʘʚʠʣʦ, ʧʨʠʯʘʣʳ ʠ ʧʨʠʩʪʘʥʠ ʨʘʩʧʦʣʦʞʝʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ 

ʪʨʝʙʫʶʪ ʦʪ ʧʘʩʩʘʞʠʨʦʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʠ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ ʥʘ ʪʦ, ʯʪʦ-

ʙʳ ʜʦʙʨʘʪʴʩʷ ʜʦ ʥʠʭ. ʇʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ ʫʩʣʦʚʠʷ ʜʣʷ ʙʳʩʪʨʦʡ ʧʝʨʝʩʘʜʢʠ ʧʘʩ-

ʩʘʞʠʨʦʚ ʩ ʨʝʯʥʦʛʦ ʥʘ ʜʨʫʛʠʝ ʚʠʜʳ ʪʨʘʥʩʧʦʨʪʘ. ʇʦʣʦʞʠʪʝʣʴʥʳʤ ʧʨʠʤʝʨʦʤ ʷʚʣʷʝʪʩʷ 

ʩʦʚʤʝʱʸʥʥʳʡ ʨʝʯʥʦʡ/ʘʚʪʦʙʫʩʥʳʡ ʚʦʢʟʘʣ ʚ ʛʦʨʦʜʝ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢ. ʅʦ ʧʦʢʘ ʪʘʢʠʭ 

ʧʨʠʤʝʨʦʚ ʝʜʠʥʠʮʳ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʪʩʫʪʩʪʚʠʝ ʧʨʦʜʫʤʘʥʥʳʭ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ, ʢʘʢ ʛʦʨʦʜʩʢʠʭ ʠ 

ʧʨʠʛʦʨʦʜʥʳʭ, ʪʘʢ ʠ ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʭ ʩʭʝʤ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʩʦʦʙʱʝʥʠʷ ʦʙʫʩʣʘʚʣʠʚʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. 

ʄʠʥʠʩʪʨʦʤ ʪʨʘʥʩʧʦʨʪʘ ʄ.ʖ. ʉʦʢʦʣʦʚʳʤ ʥʘ ʟʘʩʝʜʘʥʠʠ ʧʨʝʟʠʜʠʫʤʘ ɻʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʛʦ ʩʦʚʝʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 22 ʩʝʥʪʷʙʨʷ 2017 ʛʦʜʘ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ 

ʦʙʲʸʤʦʚ ʧʝʨʝʚʦʟʦʢ ʪʨʘʥʩʧʦʨʪʦʤ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʟ-ʟʘ ʘʢʪʠʚʥʦʡ 

ʘʚʪʦʤʦʙʠʣʠʟʘʮʠʠ ʥʘʩʝʣʝʥʠʷ (ʩ ʝʞʝʛʦʜʥʳʤʠ ʪʝʤʧʘʤʠ ʨʦʩʪʘ 4ï6%) ʠ ʥʝʩʧʦʩʦʙʥʦʩʪʴʶ 

ʛʦʨʦʜʩʢʦʡ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʢ ʧʨʦʧʫʩʢʫ ʵʪʦʛʦ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʧʦʪʦʢʘ. çʅʝʩʙʘʣʘʥ-

ʩʠʨʦʚʘʥʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʧʨʦʩʘ, ʧʦʝʟʜʢʠ ʥʘ ʣʠʯʥʦʤ ʘʚʪʦʤʦʙʠʣʝ ʫʩʫʛʫʙʣʷʶʪʩʷ ʦʪ-

ʩʫʪʩʪʚʠʝʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʚʩʝʤʠ ʚʠʜʘʤʠ 

ʪʨʘʥʩʧʦʨʪʘ. ʀ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʪʘʢʦʛʦ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯ-

ʥʘʷ ʢʦʦʨʜʠʥʘʮʠʷ ʚ ʩʬʝʨʝ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷè [8]. 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 59, 2019 ʛ. 
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ɺ ʵʪʦʡ ʩʚʷʟʠ, ʥʝ ʪʘʢʦʡ ʫʞ ʬʫʪʫʨʠʩʪʠʯʥʦʡ ʠ, ʙʝʟʫʩʣʦʚʥʦ, ʟʘʩʣʫʞʠʚʘʶʱʝʡ ʚʥʠʤʘ-

ʥʠʷ, ʷʚʣʷʝʪʩʷ ʢʦʥʮʝʧʮʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʛʫʣʷʨʥʳʭ ʛʨʫʟʦʧʘʩʩʘʞʠʨʩʢʠʭ ʣʠʥʠʡ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʩʢʦʨʦʩʪʥʳʭ ʧʘʨʦʤʦʚ-ʢʘʪʘʤʘʨʘʥʦʚ. 

ɼʘʚʥʦ ʠ ʭʦʨʦʰʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʚʰʘʷ ʩʝʙʷ ʪʝʭʥʦʣʦʛʠʷ ʧʘʨʦʤʥʦʛʦ ʩʦʦʙʱʝʥʠʷ, ʪʨʘ-

ʜʠʮʠʦʥʥʦ ʧʦʟʚʦʣʷʚʰʘʷ ʛʨʫʟʦʚʦʤʫ, ʧʘʩʩʘʞʠʨʩʢʦʤʫ ʠ ʣʠʯʥʦʤʫ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ ʧʨʝʦʜʦ-

ʣʝʚʘʪʴ ʚʦʜʥʳʝ ʧʨʝʛʨʘʜʳ ʚʤʝʩʪʝ ʩ ʧʘʩʩʘʞʠʨʘʤʠ, ʩʝʛʦʜʥʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʥʦʚʦʤ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ, ʧʦʟʚʦʣʷʶʱʝʤ ʧʝʨʝʚʦʟʠʪʴ ʠʭ ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʦʨʷʜʢʘ 30 ʢʤ ʚ ʯʘʩ. 

ʉʢʦʨʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʚʣʠʷʝʪ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʚʷ-

ʟʝʡ ʠ ʧʦʜʚʠʞʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ. ʈʦʩʪ ʩʢʦʨʦʩʪʠ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ ʠ ʧʘʩʩʘʞʠʨʦʚ ʜʘʸʪ ʦʱʫ-

ʪʠʤʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʠ ʩʦʮʠʘʣʴʥʳʡ ʵʬʬʝʢʪ. ʅʦ ʥʝ ʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʨʝʛʫʣʷʨ-

ʥʦʩʪʴ, ʨʠʪʤʠʯʥʦʩʪʴ ʠ ʦʪʩʫʪʩʪʚʠʝ ʜʠʩʢʦʤʬʦʨʪʘ ʠʟ-ʟʘ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʩʪʠ ʠ ʧʦʪʝʨʠ ʚʨʝ-

ʤʝʥʠ ʧʨʠ ʧʝʨʝʩʘʜʢʝ ʩ ʦʜʥʦʛʦ ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʜʨʫʛʦʡ. ʆʩʚʦʙʦʜʠʚʰʝʝʩʷ ʚʨʝʤʷ ʣʶʜʠ 

ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʜʨʫʛʠʝ ʮʝʣʠ. 

ɺʘʞʥʦ, ʯʪʦ ʩʨʦʢʠ ʜʦʩʪʘʚʢʠ ʧʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ, ʢʘʟʘʣʦʩʴ ʙʳ, ʫʚʝʣʠʯʝʥʠʠ ʩʢʦʨʦ-

ʩʪʠ ʧʘʨʦʤʘ, ʩʪʘʥʦʚʷʪʩʷ ʚʧʦʣʥʝ ʩʦʧʦʩʪʘʚʠʤʳʤʠ ʩ ʘʚʪʦʤʦʙʠʣʴʥʳʤʠ. ʅʘʧʨʠʤʝʨ, ʥʘ 

ʤʘʨʰʨʫʪʘʭ ʄʦʩʢʚʘ-ʅʘʙʝʨʝʞʥʳʝ ʏʝʣʥʳ ʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ-ʅʘʙʝʨʝʞʥʳʝ ʏʝʣʥʳ, ʧʨʦ-

ʪʷʞʸʥʥʦʩʪʴʶ ʚ 1,6 ʠ 2 ʪʳʩ. ʢʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʨʝʤʷ ʜʦʩʪʘʚʢʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʚʪʦ-

ʤʦʙʠʣʴʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʩʝʛʦ ʥʘ 2 ʩʫʪʦʢ
4
. ʇʨʠ ʦʙʳʯʥʦʡ ʩʢʦʨʦʩʪʠ ʭʦʜʘ 

20 ʢʤ/ʯ, ʚʨʝʤʷ ʪʘʢʠʭ ʨʝʡʩʦʚ ʙʳʣʦ ʙʳ ʥʘ 4 ʩʫʪʦʢ ʜʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʚʠʞʝʥʠʝʤ ʧʦ 

ʘʚʪʦʜʦʨʦʛʝ. ɸ ʥʘ ʫʯʘʩʪʢʘʭ ʗʨʦʩʣʘʚʣʴ ï ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ ʠ ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ ï ʂʘ-

ʟʘʥʴ ʧʘʨʦʤʳ ʠʤʝʶʪ ʜʘʞʝ ʥʝʙʦʣʴʰʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʦ ʚʨʝʤʝʥʠ ʜʦʩʪʘʚʢʠ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʛʨʫʟʦʚʳʤ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ [9]. 

ʄʘʨʰʨʫʪʳ ʚʳʙʨʘʥʳ ʥʝʩʣʫʯʘʡʥʦ, ʪʘʢ ʢʘʢ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʥʘ ʪʨʘʩʩʘʭ ʄ7 

çɺʦʣʛʘè ʠ ʄ10 çʈʦʩʩʠʷè ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʥʘʛʨʫʟʢʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʫʯʘʩʪʢʠ 

ʄ-10 ʄʦʩʢʚʘ ï ʊʚʝʨʴ ï ɺʝʣʠʢʠʡ ʅʦʚʛʦʨʦʜ ï ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 29ʢʤ (ʜʦʭʦʜʠʪ ʜʦ 95 

ʪʳʩʷʯ ʘʚʪʦʤʦʙʠʣʝʡ ʚ ʩʫʪʢʠ, ʚʢʣʶʯʘʷ 24 ʪʳʩʷʯʠ ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʴʶ ʦʪ 5 ʜʦ 20ʪ ʠ ʚʳ-

ʰʝ) ʠ ʄ7 1038+400ʢʤ (ʜʦ 25 ʪʳʩʷʯ ʘʚʪʦʤʦʙʠʣʝʡ ʚ ʩʫʪʢʠ, ʚʢʣʶʯʘʷ 3,8 ʪʳʩʷʯ ʘʚʪʦʤʦ-

ʙʠʣʝʡ ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʴʶ ʦʪ 5 ʜʦ 20 ʪ ʠ ʚʳʰʝ) ʫʚʝʣʠʯʠʚʘʷʩʴ ʩ ʤʘʷ ʧʦ ʦʢʪʷʙʨʴ, ʜʦʩʪʠ-

ʛʘʝʪ ʩʚʦʠʭ ʧʠʢʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʨʦʩʪʫ [10]. 

ʇʨʦʝʢʪ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʘʨʦʤʘ-ʢʘʪʘʤʘʨʘʥʘ ʷʚʣʷʝʪʩʷ ʜʦʨʘʙʦʪʘʥʥʦʡ ʜʚʫʭʧʘʣʫʙ-

ʥʦʡ ʤʦʜʠʬʠʢʘʮʠʝʡ ʧʨʦʝʢʪʘ ʪʠʧʘ çʊʨʘʥʟʠʪè, (ʨʘʟʨʘʙʦʪʢʘ ʆɸʆ çʂɹ ɺʳʤʧʝʣè), ʧʨʝʜʥʘ-

ʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʧʝʨʝʚʦʟʢʠ 120 ʛʨʫʟʦʚʳʭ ʘʚʪʦʧʦʝʟʜʦʚ ʠ ʨʘʟʤʝʱʝʥʠʷ ʪʘʢʦʛʦ ʞʝ ʢʦʣʠʯʝ-

ʩʪʚʘ ʧʘʩʩʘʞʠʨʦʚ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʴʶ ʢʦʤʬʦʨʪʘ. ɼʣʷ ʵʪʦʛʦ ʢʦʥʩʪʨʫʢʮʠʝʡ ʩʫʜʥʘ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʥʘʣʠʯʠʝ ʚ ʢʦʨʧʫʩʘʭ ʢʘʪʘʤʘʨʘʥʘ ʜʚʫʭʤʝʩʪʥʳʭ ʠ ʯʝʪʳʨʸʭʤʝʩʪʥʳʭ 

ʢʘʶʪ ʩʦ ʚʩʪʨʦʝʥʥʳʤʠ ʩʘʥʠʪʘʨʥʳʤʠ ʙʣʦʢʘʤʠ, ʘ ʪʘʢʞʝ ʢʘʬʝ ʩʘʤʦʦʙʩʣʫʞʠʚʘʥʠʷ ʩ ʟʦʥʦʡ 

ʦʪʜʳʭʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʥʘʜʩʪʨʦʡʢʝ. ɺʩʝ ʞʠʣʳʝ ʠ ʦʙʱʝʩʪʚʝʥʥʳʝ ʧʦʤʝʱʝʥʠʷ ʩʫʜʥʘ 

ʦʙʦʨʫʜʫʶʪʩʷ ʩʠʩʪʝʤʦʡ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ. 

ɼʘʥʥʳʡ ʧʨʦʝʢʪ ʟʘʜʫʤʳʚʘʣʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʛʝ-

ʥʝʨʘʣʴʥʳʭ ʛʨʫʟʦʚ ʙʝʟ ʚʳʛʨʫʟʢʠ ʠʟ ʘʚʪʦʤʦʙʠʣʝʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʘʚʪʦʤʦʙʠʣʠ, ʵʢʩʧʣʫʘʪʠ-

ʨʫʶʱʠʝʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʥʘʠʙʦʣʝʝ ʧʝʨʝʛʨʫʞʝʥʥʳʭ ʪʨʘʩʩʘʭ, ʠʤʝʶʱʠʭ ʚʦʜʥʳʭ 

ʜʫʙʣʸʨʦʚ, ʤʦʛʣʠ ʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʫʢʨʫʧʥʸʥʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʝʜʠʥʠʮʳ. ʊʘʢʘʷ 

ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ ʚʩʪʨʘʠʚʘʪʴ ʚʦʜʥʳʝ ʫʯʘʩʪʢʠ ʚ ʠʤʝʶʱʠʝʩʷ ʤʘʨʰʨʫʪʳ ʘʚʪʦʤʦʙʠʣʴ-

ʥʦʡ ʜʦʩʪʘʚʢʠ, ʧʨʝʚʨʘʱʘʷ ʝʸ ʚ ʠʥʪʝʨʤʦʜʘʣʴʥʫʶ ʩʦ ʚʩʝʤʠ ʧʨʠʩʫʱʠʤʠ ʝʡ ʧʣʶʩʘʤʠ. 

ʂʦʥʩʪʨʫʢʮʠʷ ʩʫʜʥʘ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʣʦʱʘʜʴ ʢʦʨʧʫʩʦʚ ʢʘ-

ʪʘʤʘʨʘʥʘ ʧʦʜ ʧʘʩʩʘʞʠʨʩʢʠʝ ʢʘʶʪʳ, ʢʦʪʦʨʳʝ ʩʥʘʯʘʣʘ ʧʨʝʜʥʘʟʥʘʯʘʣʠʩʴ ʪʦʣʴʢʦ ʚʦʜʠʪʝ-

ʣʷʤ-ʵʢʩʧʝʜʠʪʦʨʘʤ, ʩʣʝʜʫʶʱʠʤ ʩ ʛʨʫʟʦʤ. ɺʝʜʴ ʚʤʝʩʪʦ ʜʚʫʭ ʚʦʜʠʪʝʣʝʡ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʨʘʙʦʪʘʪʴ ʦʜʥʦʤʫ, ʥʝ ʥʘʨʫʰʘʷ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʪʨʫʜʦʚʦʡ ʨʝʞʠʤ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʚʦʜʠʪʝʣʶ ʢʦʤʬʦʨʪʥʳʡ ʦʪʜʳʭ ʥʝ ʧʨʝʢʨʘʱʘʷ ʜʚʠʞʝʥʠʷ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʵʪʦ ʧʦʟʚʦʣʷʝʪ 

ʩʥʠʟʠʪʴ ʘʚʘʨʠʡʥʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʝʛʦʜʥʷ ʧʨʘʢʪʠʢʦʡ ʨʘʙʦʪʳ ʠ ʧʦ-

ʚʳʩʠʪʴ ʩʦʭʨʘʥʥʦʩʪʴ ʜʦʩʪʘʚʢʠ. 

ʅʦ ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʤʘʨʰʨʫʪʳ ʛʨʫʟʦʧʦʪʦʢʦʚ ʩʦʚʧʘʜʘʶʪ ʩ 

ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʦʚ, ʨʘʟʨʘʙʦʪʯʠʢʠ ʧʨʦʝʢʪʘ ʫʢʘʟʘʥʥʦʛʦ ʢʘʪʘʤʘʨʘʥʘ (ʩʧʝ-

ʮʠʘʣʠʩʪʳ ʆɸʆ çʂɹ ɺʳʤʧʝʣè, ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè ʠ ʄɻɸɺʊ ɻʋʄʈʌ, ʨʘʙʦʪʘʶʱʠʝ 



ɿʘʨʝʮʢʘʷ ɽ.ɺ., ɾʘʚʦʨʦʥʢʦʚ ʅ.ɸ., ʀʩʘʝʚʘ ɸ.ɸ. 
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ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʃ. ɺ. ɹʘʛʨʦʚʘ), ʧʨʠʰʣʠ ʢ ʟʘʢʣʶʯʝʥʠʶ, ʯʪʦ ʵʪʦ ʧʨʝʢʨʘʩʥʘʷ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʜʣʷ ʘʚʪʦʪʫʨʠʩʪʦʚ. ʄʦʞʥʦ, ʥʝ ʧʨʦʩʪʘʠʚʘʷ ʚ ʧʨʦʙʢʘʭ, ʥʝ ʧʨʝʢʨʘʱʘʷ ʜʚʠʞʝʥʠʷ ʚʦ 

ʚʨʝʤʷ ʦʪʜʳʭʘ, ʧʫʩʪʴ ʠ ʥʝ ʚ ʪʘʢʠʭ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʷʭ ʢʘʢ ʥʘ ʢʨʫʠʟʥʦʤ ʪʝʧʣʦʭʦʜʝ, 

ʥʦ ʟʘ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʥʠʟʢʫʶ ʧʣʘʪʫ ʧʫʪʝʰʝʩʪʚʦʚʘʪʴ ʚʤʝʩʪʝ ʩʦ ʩʚʦʠʤ ʘʚʪʦʤʦʙʠʣʝʤ. 

ʊʘʢʞʝ, ʧʦʣʘʛʘʝʤ ʚʦʟʤʦʞʥʳʤ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʩʫʜʥʘ ʧʨʠ ʧʝʨʝʚʦʟʢʘʭ ʘʚʪʦʙʫʩ-

ʥʳʭ ʛʨʫʧʧ ʪʫʨʠʩʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʤʥʦʛʦʜʥʝʚʥʳʭ ʘʚʪʦʙʫʩʥʳʭ ʪʫʨʦʚ 

ʚʳʥʫʞʜʝʥʳ ʤʠʨʠʪʴʩʷ ʩ ʥʦʯʸʚʢʘʤʠ ʚ ʘʚʪʦʙʫʩʝ ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʚʦʟʢʠ, ʘ ʥʘ ʩʫʜʥʝ ʧʦʣʫ-

ʯʘʪ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʤʬʦʨʪʥʦʛʦ ʦʪʜʳʭʘ. 

ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʨʪʦʚ ʟʘʭʦʜʘ ʩʦʟʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʤʦʙʠʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ 

ʤʘʨʰʨʫʪʘ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʥʘ ʚʦʜʥʳʭ ʧʫʪʷʭ ʩ ʧʦʢʘ ʝʱʸ ʥʘʣʠʯʝʩʪʚʫʶʱʠʤʠ ʫʯʘʩʪ-

ʢʘʤʠ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʤʠ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʪʳ ʧʘʨʦʤʘ ʥʝ ʧʦʧʝʨʸʢ, ʘ ʚʜʦʣʴ ʨʝʢʠ ʚ ʨʝʞʠʤʝ 

ʩʨʦʯʥʦʡ ʣʠʥʠʠ, ʧʦʟʚʦʣʠʪ ʧʦʩʪʝʧʝʥʥʦ ʚʩʪʨʘʠʚʘʪʴ ʚʦʜʥʳʝ ʧʫʪʠ ʚ ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʝʛʦ-

ʜʥʷ ʩʭʝʤʳ, ʢʘʢ ʛʨʫʟʦʚʦʛʦ, ʪʘʢ ʠ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʩʦʦʙʱʝʥʠʷ, ʦʧʝʨʘʪʠʚʥʦ ʧʝʨʝʩʪʨʘʠʚʘʪʴ 

ʤʘʨʰʨʫʪ ʚ ʠʥʪʝʨʝʩʘʭ ʢʣʠʝʥʪʦʚ. 

ʈʘʟʫʤʝʝʪʩʷ, ʵʪʘ ʢʦʥʮʝʧʮʠʷ ʚ ʯʘʩʪʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʪʨʝʙʫ-

ʝʪ ʩʝʨʴʸʟʥʦʡ ʧʨʦʨʘʙʦʪʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʨʘʤʢʘʭ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʙʨʦʥʠʨʦ-

ʚʘʥʠʷ ʠ ʧʨʦʜʘʞʠ ʙʠʣʝʪʦʚ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʦʢʘ ʝʱʸ ʥʝ ʨʝʰʸʥʥʳʭ ʚʦʧʨʦʩʦʚ. 

ʅʦ ʝʩʣʠ ʫʜʘʩʪʩʷ ʨʝʘʣʠʟʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʶ, ʧʦʟʚʦʣʷʶʱʫʶ ʧʦ ʮʝʥʝ, ʥʝʤʥʦʛʠʤ ʧʨʝʚʳ-

ʰʘʶʱʫʶ ʩʪʦʠʤʦʩʪʴ ʥʦʯʸʚʢʠ ʚ ʢʝʤʧʠʥʛʝ ʠʣʠ ʭʦʩʪʝʣʝ, ʧʨʦʜʦʣʞʠʪʴ ʧʫʪʝʰʝʩʪʚʠʝ ʚʤʝ-

ʩʪʝ ʩ ʘʚʪʦʤʦʙʠʣʝʤ, ʪʦ ʪʘʢʦʛʦ ʨʦʜʘ ʧʨʝʜʣʦʞʝʥʠʝ, ʚʦʟʤʦʞʥʦ, ʙʫʜʝʪ ʚʦʩʪʨʝʙʦʚʘʥʦ. ʊʘʢʘʷ 

ʫʩʣʫʛʘ, ʬʦʨʤʠʨʫʶʱʘʷ, ʧʦ ʩʫʪʠ, ʥʦʚʳʡ ʫʥʠʢʘʣʴʥʳʡ ʪʫʨʠʩʪʠʯʝʩʢʠʡ ʩʝʛʤʝʥʪ, ʙʫʜʝʪ 

ʦʩʦʙʝʥʥʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʢʘʢ ʩ ʪʫʨʠʩʪʠʯʝʩʢʦʡ, ʪʘʢ ʠ ʩ ʪʨʘʥʩʧʦʨʪʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘ 

ʤʘʨʰʨʫʪʘʭ, ʧʨʦʭʦʜʷʱʠʭ ʚʜʦʣʴ ʥʘʠʙʦʣʝʝ ʧʝʨʝʛʨʫʞʝʥʥʳʭ ʘʚʪʦʪʨʘʩʩ, ʥʘʧʨʠʤʝʨ ʧʦ ɽʜʠ-

ʥʦʡ ʛʣʫʙʦʢʦʚʦʜʥʦʡ ʩʠʩʪʝʤʝ, ʠʣʠ ʧʨʠ ʦʪʩʫʪʩʪʚʫʶʱʝʡ ʘʣʴʪʝʨʥʘʪʠʚʝ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, 

ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʠʝ ʠ ʉʝʚʝʨʥʳʝ ʨʝʢʠ. 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʛʦʩʪʠʥʠʯʥʦʛʦ ʩʝʨʚʠʩʘ ʥʘ ʛʨʫʟʦʚʦʡ ʩʨʦʯʥʦʡ ʣʠ-

ʥʠʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʨʘʩʭʦʜʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʥʘ ʝʛʦ 

ʧʦʜʜʝʨʞʘʥʠʝ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʩʪʘʥʜʘʨʪʘʤʠ ʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʫʨʦʚʥʶ ʢʦʤʬʦʨʪʘ, ʠ ʮʝ-

ʥʳ, ʫʨʦʚʝʥʴ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴʩʷ ʩʧʨʦʩʦʤ ʚ ʢʦʥʢʫʨʝʥʮʠʠ ʩ ʧʨʠʜʦʨʦʞʥʳʤʠ 

ʢʝʤʧʠʥʛʘʤʠ ʠ ʛʦʨʦʜʩʢʠʤʠ ʭʦʩʪʝʣʘʤʠ. 

ɻʨʫʟʦʧʘʩʩʘʞʠʨʩʢʘʷ ʧʘʨʦʤʥʘʷ ʣʠʥʠʷ, ʧʦʟʚʦʣʷʷ ʚʩʝʤ ʞʝʣʘʶʱʠʤ ʟʘ ʥʝʙʦʣʴʰʫʶ 

ʧʣʘʪʫ, ʩʦʭʨʘʥʷʷ ʤʦʙʠʣʴʥʦʩʪʴ, ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʢʦʤʬʦʨʪʘ ʚʦ ʚʨʝʤʷ ʧʦʝʟʜʦʢ ʥʘ ʩʦʙʩʪ-

ʚʝʥʥʦʤ ʪʨʘʥʩʧʦʨʪʝ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʘʟʛʨʫʞʘʷ ʪʨʘʥʩʧʦʨʪʥʫʶ ʩʝʪʴ ʥʘʟʝʤʥʦʛʦ ʪʨʘʥʩʧʦʨ-

ʪʘ, ʜʦʧʦʣʥʠʪʴ ʛʦʩʪʠʥʠʯʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʚʦʟʤʦʞʥʦ-

ʩʪʴʶ ʙʦʣʝʝ ʘʢʪʠʚʥʦʛʦ ʚʩʪʨʘʠʚʘʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡ ʚ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʝ 

ʩʭʝʤʳ ʧʝʨʝʚʦʟʢʠ. ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʢʦʤʧʣʝʢʩʥʳʡ ʧʨʦʝʢʪ ʚʢʣʶʯʘʝʪ ʦʨʛʘʥʠʟʘʮʠʶ ʛʨʫ-

ʟʦʧʘʩʩʘʞʠʨʩʢʦʛʦ ʩʦʦʙʱʝʥʠʷ, ʩʦʟʜʘʥʠʝ ʙʝʨʝʛʦʚʦʡ ʠ ʚʦʜʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʠʥʪʝʛʨʘ-

ʮʠʶ ʩ ʨʝʯʥʳʤʠ ʧʝʨʝʚʦʟʢʘʤʠ ï ʪ.ʝ. ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠ ʜʦʧʦʣʥʷʝʪ ʟʘʜʘʯʠ ɻʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʝʡ ʠ ʇʦʨʫʯʝ-

ʥʠʷʤ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [11,12]. ʀ, ʥʝʩʤʦʪʨʷ ʥʘ ʤʥʦʞʝʩʪʚʦ ʪʨʫʜʥʦ-

ʩʪʝʡ, ʧʨʠʩʫʱʠʭ ʩʦʟʜʘʥʠʶ ʣʶʙʦʡ ʩʠʩʪʝʤʳ, ʧʦʣʘʛʘʝʤ, ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʧʝʨ-

ʩʧʝʢʪʠʚʥʘʷ ʪʝʭʥʦʣʦʛʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʧʘʩʩʘʞʠʨʩʢʠʤ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʤ 

ʪʨʘʥʩʧʦʨʪʥʳʤ ʤʘʨʰʨʫʪʘʤ ʩ ʫʯʘʩʪʠʝʤ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʷʚʣʷʶʪʩʷ ʜʦʩ-

ʪʫʧʥʦʩʪʴ ʧʦ ʮʝʥʝ, ʙʝʟʦʧʘʩʥʦʩʪʴ, ʨʠʪʤʠʯʥʦʩʪʴ ʠ ʨʝʛʫʣʷʨʥʦʩʪʴ, ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ 

ʦʞʠʜʘʥʠʷ ʚ ʧʝʨʝʩʘʜʦʯʥʳʭ ʫʟʣʘʭ, ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʢʦʤʬʦʨʪʘ, ʢʘʢ ʩʘʤʦʡ ʧʦʝʟʜʢʠ, ʪʘʢ 

ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʩʝʨʚʠʩʦʚ, ʪʘʢʠʭ ʢʘʢ ʧʦʢʫʧʢʘ ʙʠʣʝʪʘ, ʜʦʩʪʫʧʥʦʩʪʴ, ʚʘʨʠʘʪʠʚʥʦʩʪʴ ʠ 

ʤʦʙʠʣʴʥʦʩʪʴ. ɼʣʷ ʠʭ ʨʝʰʝʥʠʷ ʥʝʦʙʭʦʜʠʤ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʥʘ ʦʩʥʦʚʝ ʝʜʠʥʳʭ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʢʘʢ ʚ ʦʙʣʘʩʪʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ (ʩ ʩʦ-

ʭʨʘʥʝʥʠʝʤ ʫʨʦʚʥʷ ʠʟʜʝʨʞʝʢ), ʪʘʢ ʠ ʢʦʤʧʣʝʢʩʘ ʚʦʧʨʦʩʦʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʦʛʦ ʠ 

ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʫʯʠʪʳʚʘʶʱʠʡ ʠʥʪʝʨʝʩʳ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʩʠʩʪʝʤʳ. 
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Annotation. The article examinesthe possible directions for the  multimodal passenger trans-

portations development on inland waterways, including the new ship projects use  that would 

improve transport services for the population, reduce the load on the road network, as well 

as roads and railways during the çPeakè load period, reduce the negative transport impact 

on the environment, as well as expand the possibilities for organizing tourist trips. It is im-

possible to satisfy current people demand in transport quality service increasing without 

multimodal technologies implementation, providing comfortable travel by several transport 

modes. At the same time limited inland waterways using for passengerôs transportation de-

termines the adequate research technological solutions expediency for river routes integra-

tion  in passenger transport schemes. 
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ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʧʨʦʙʣʝʤʘʤ ʘʚʪʦʩʪʨʘʭʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ 

ʆʉɸɻʆ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʘʚʪʦʩʪʨʘʭʦʚʦʛʦ ʨʳʥʢʘ ʈʦʩʩʠʠ, ɻʝʨʤʘʥʠʠ, ʉʐɸ ʠ ʜʨʫʛʠʭ 

ʩʪʨʘʥ. ʆʧʨʝʜʝʣʝʥʘ ʪʠʧʦʣʦʛʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʳʥʢʘ ʆʉɸɻʆ. ʆʧʨʝʜʝʣʝʥʘ ʩʫʱʥʦʩʪʴ 

ʩʪʨʘʭʦʚʘʥʠʷ ʆʉɸɻʆ ʢʘʢ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʘʪʝʛʦʨʠʠ, ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʤʝʭʘʥʠʟʤʘ, ʵʣʝʤʝʥʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʨʳʥʢʘ ʩʪʨʘʭʦʚʳʭ ʫʩʣʫʛ. ɺʳʷʩ-

ʥʝʥʳ ʧʨʦʙʣʝʤʳ ʨʳʥʢʘ ʩʪʨʘʭʦʚʳʭ ʫʩʣʫʛ, ʚ ʪ.ʯ. ʩʪʨʘʭʦʚʦʛʦ ʤʦʰʝʥʥʠʯʝʩʪʚʘ. ʇʨʝʜʣʘʛʘ-

ʶʪʩ ̫ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʨʘʟʚʠʪʠʶ ʨʳʥʢʘ ʆʉɸɻʆ, ʦʙʦʟʥʘʯʝʥʳ ʩʮʝʥʘʨʠʠ ʨʘʩʯʝʪʘ ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʪʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʈʘʟʨʘʙʦʪʘʥʘ ʤʦʜʝʣʴ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʨʳʥʢʘ ʆʉɸɻʆ ʥʘ ʤʝʟʦʫʨʦʚʥʝ. ʆʙʦʩʥʦʚʳʚʘʝʪʩʷ ʚʚʝʜʝʥʠʝ ʩʪʘʥʜʘʨʪʘ 

ʆʉɸɻʆ, ʘ ʪʘʢʞʝ ʚʥʝʜʨʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʠ ʠʥʩʪʨʫʤʝʥ-

ʪʘʨʠʝʚ (ʪʨʘʩʪ, ʣʠʟʠʥʛ, ʤʦʥʠʪʦʨʠʥʛ, ʢʦʥʪʨʦʣʣʠʥʛ, ʢʦʥʮʝʩʩʠʠ, ʘʫʪʩʦʨʩʠʥʛ, ʢʦʤʧʣʝʢʩ-

ʥʳʡ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʘʫʜʠʪ) ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʳʥʢʘ ʆʉɸɻʆ. 

ɺʚʝʜʝʥʠʝ 

ʈʘʟʚʠʚʘʷ ʨʳʥʦʯʥʳʝ ʦʪʥʦʰʝʥʠʷ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʨʳʥʢʘ, ʩʦʟʜʘʚʘʷ ʩʠʩʪʝʤʫ ʆʉɸɻʆ, 

ʛʦʩʫʜʘʨʩʪʚʦ ʧʨʝʩʣʝʜʦʚʘʣʦ ʛʣʘʚʥʫʶ ʮʝʣʴ ï ʦʙʝʩʧʝʯʠʪʴ ʩʚʦʠʤ ʛʨʘʞʜʘʥʘʤ, ʧʦʩʪʨʘʜʘʚ-

ʰʠʤ ʚ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʤ ʧʨʦʠʩʰʝʩʪʚʠʠ (ʜʘʣʝʝ ï ɼʊʇ), ʚʦʟʤʝʱʝʥʠʝ ʧʨʠʯʠʥʝʥ-

ʥʦʛʦ ʚʨʝʜʘ ʠʭ ʞʠʟʥʠ, ʟʜʦʨʦʚʴʶ ʠʣʠ ʠʤʫʱʝʩʪʚʫ. ʀʩʪʦʯʥʠʢʦʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʚʩʝʭ 

ʵʪʠʭ ʢʦʤʧʝʪʝʥʮʠʡ ʜʦʣʞʥʳ ʙʳʪʴ ʩʪʨʘʭʦʚʳʝ ʚʟʥʦʩʳ ʚʩʝʭ ʚʣʘʜʝʣʴʮʝʚ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʯʠʥʠʪʴ ʚʨʝʜ ʪʨʝʪʴʠʤ ʣʠʮʘʤ ï ʪ.ʝ. ʩʘʤʦ ʛʦʩʫʜʘʨʩʪʚʦ ʧʦ ʩʫʪʠ 

ʥʠʢʘʢʠʭ ʜʝʥʝʛ ʚ ʩʠʩʪʝʤʫ ʆʉɸɻʆ ʚʢʣʘʜʳʚʘʪʴ ʥʝ ʜʦʣʞʥʦ [1]. 

ʇʦ ʜʝʡʩʪʚʫʶʱʝʤʫ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ ʢʘʞʜʳʡ ʘʚʪʦʚʣʘʜʝʣʝʮ ʚ ʈʦʩʩʠʠ ʦʙʷʟʘʥ ʦʬʦʨ-

ʤʠʪʴ ʧʦʣʠʩ ʆʉɸɻʆ ï ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʘʚʪʦʛʨʘʞʜʘʥʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. 

ɹʝʟ ʩʪʨʘʭʦʚʢʠ ʫʧʨʘʚʣʷʪʴ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʦʤ ʟʘʧʨʝʱʝʥʦ. ɿʘ ʥʘʨʫʰʝʥʠʝ ʟʘʢʦʥʘ 

ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʝ ʥʘʢʘʟʘʥʠʝ ʚ ʚʠʜʝ ʰʪʨʘʬʘ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ ʚ ʈʦʩʩʠʠ ʩʪʨʘʭʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʠʥʜʠʢʘʪʦʨʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ 

ʩʦʮʠʘʣʴʥʦʛʦ ʝʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ [2]. ʈʳʥʦʢ ʩʪʨʘʭʦʚʳʭ ʫʩʣʫʛ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ 

ʵʣʝʤʝʥʪʦʤ ʨʳʥʦʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʀ ʧʦ ʩʚʦʠʤ ʬʫʥʢʮʠʷʤ ʨʳʥʦʢ ʩʪʨʘʭʦʚʳʭ ʫʩʣʫʛ 



ʄʦʨʜʦʚʯʝʥʢʦʚ ʅ.ɺ., ʇʦʣʷʢʦʚ ɺ.ʄ., ʊʠʭʦʤʠʨʦʚ ɻ.ɸ. 
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ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʨʳʥʢʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʪʦʚʘʨʦʚ, ʪʨʫʜʘ ʠ ʨʘʙʦʯʝʡ ʩʠ-

ʣʳ, ʨʳʥʢʦʤ ʢʘʧʠʪʘʣʘ ʠ ʮʝʥʥʳʭ ʙʫʤʘʛ [3]. 

ʇʦʣʠʩ ʆʉɸɻʆ ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʷʟʘʪʝʣʴʥʦʤʫ ʚʠʜʫ ʩʪʨʘʭʦʚʘʥʠʷ. ʕʪʦ ʧʨʝʜʫʩʤʦʪʨʝʥʦ 

ʟʘʢʦʥʦʤ ʦʙ ʆʉɸɻʆ [4]. ɽʩʣʠ ʘʚʪʦʚʣʘʜʝʣʝʮ ʙʫʜʝʪ ʧʨʠʟʥʘʥ ʚʠʥʦʚʥʳʤ ʚ ɼʊʇ, ʪʦ ʧʦ ʧʦ-

ʣʠʩʫ ʆʉɸɻʆ ʩʪʨʘʭʦʚʘʷ ʢʦʤʧʘʥʠʷ ʧʦʤʦʞʝʪ ʬʠʥʘʥʩʦʚʦ ʪʦʣʴʢʦ ʧʦʩʪʨʘʜʘʚʰʝʡ ʩʪʦʨʦʥʝ, 

ʘ ʚʠʥʦʚʥʦʤʫ ʧʨʠʜʝʪʩʷ ʨʝʤʦʥʪʠʨʦʚʘʪʴ ʩʚʦʡ ʘʚʪʦʤʦʙʠʣʴ ʟʘ ʩʚʦʡ ʩʯʝʪ [5]. ɸʙʙʨʝʚʠʘʪʫʨʘ 

ʆʉɸɻʆ ʨʘʩʰʠʬʨʦʚʳʚʘʝʪʩʷ ʢʘʢ çʆʙʷʟʘʪʝʣʴʥʦʝ ʉʪʨʘʭʦʚʘʥʠʝ ɸʚʪʦʤʦʙʠʣʴʥʦʡ ɻʨʘʞ-

ʜʘʥʩʢʦʡ ʆʪʚʝʪʩʪʚʝʥʥʦʩʪʠè. ɼʦʙʨʦʚʦʣʴʥʳʡ ʚʠʜ ʩʪʨʘʭʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʂɸʉʂʆ, ʠ ʥʠʢʪʦ ʥʝ ʚʧʨʘʚʝ ʟʘʩʪʘʚʠʪʴ ʘʚʪʦʚʣʘʜʝʣʴʮʘ ʝʛʦ ʦʬʦʨʤʠʪʴ. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʆʉɸɻʆ, ʂɸʉʂʆ ʟʘʱʠʱʘʝʪ ʦʪ ʣʶʙʦʛʦ ʫʱʝʨʙʘ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ (ʧʦʞʘʨ, 

ʥʘʚʦʜʥʝʥʠʝ, ʫʛʦʥ ʠ ʜʨ.). ɽʩʣʠ ʚʣʘʜʝʣʝʮ ʧʦʧʘʜʝʪ ʚ ɼʊʇ ʠ ʙʫʜʝʪ ʧʨʠʟʥʘʥ ʚʠʥʦʚʥʳʤ, ʪʦ 

ʧʦ ʧʦʣʠʩʫ ʂɸʉʂʆ ʦʥ ʩʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʚʦʟʤʝʱʝʥʠʝ ʨʘʩʭʦʜʦʚ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʦʙ-

ʩʪʚʝʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ [6]. 

ɸʙʙʨʝʚʠʘʪʫʨʘ ʂɸʉʂʆ ʥʝ ʠʤʝʝʪ ʦʬʠʮʠʘʣʴʥʦʡ ʨʘʩʰʠʬʨʦʚʢʠ. ʆʥʘ ʧʨʦʠʩʭʦʜʠʪ ʦʪ 

ʠʪʘʣʴʷʥʩʢʦʛʦ ʩʣʦʚʘ çcascoè (çʙʦʨʪè), ʯʪʦ ʚʳʟʳʚʘʝʪ ʘʩʩʦʮʠʘʮʠʠ ʩ ʙʦʨʪʦʤ ʘʚʪʦʤʦʙʠʣʷ, 

ʘ ʪʘʢʞʝ ʩ ʟʘʱʠʪʥʳʤʠ ʢʘʩʢʘʤʠ ʤʦʪʦʮʠʢʣʠʩʪʦʚ. ɺ ʠʩʧʘʥʩʢʦʤ ʷʟʳʢʝ ʩʣʦʚʦ çcascoè ʦʟʥʘ-

ʯʘʝʪ ʯʝʨʝʧ; ʚ ʧʨʦʰʣʦʤ ʚʦʜʠʪʝʣʠ ʚ ʀʩʧʘʥʠʠ ʥʘʥʦʩʠʣʠ ʯʝʨʝʟ ʪʨʘʬʘʨʝʪ ʯʝʨʝʧ ʥʘ ʢʫʟʦʚ 

ʩʚʦʝʛʦ ʘʚʪʦʤʦʙʠʣʷ, ʧʨʝʜʫʧʨʝʞʜʘʷ ʧʝʰʝʭʦʜʦʚ ʦ ʝʛʦ ʦʧʘʩʥʦʩʪʠ, ʘ ʧʝʨʚʳʝ ʩʪʨʘʭʦʚʳʝ 

ʧʦʣʠʩʳ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʠʤʝʣʠ ʠʟʦʙʨʘʞʝʥʠʷ ʯʝʨʝʧʘ [7]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʜʧʨʠʥʠ-

ʤʘʶʪʩʷ ʧʦʧʳʪʢʠ ʨʘʩʰʠʬʨʦʚʳʚʘʪʴ ʘʙʙʨʝʚʠʘʪʫʨʫ ʂɸʉʂʆ ʢʘʢ: çʂʦʤʧʣʝʢʩʥʦʝ ɸʚʪʦʤʦ-

ʙʠʣʴʥʦʝ ʉʪʨʘʭʦʚʘʥʠʝ ʂʨʦʤʝ ʆʪʚʝʪʩʪʚʝʥʥʦʩʪʠè [7]. 

ʉʠʩʪʝʤʘ ʩʪʨʘʭʦʚʘʥʠʷ ʘʚʪʦʛʨʘʞʜʘʥʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚ ɻʝʨʤʘʥʠʠ ʧʦʯʪʠ ʘʥʘʣʦ-

ʛʠʯʥʘ ʨʦʩʩʠʡʩʢʦʡ. ʊʨʝʙʦʚʘʥʠʷ ʢ ʘʚʪʦʩʪʨʘʭʦʚʘʥʠʶ ʠʟʣʦʞʝʥʳ ʚ ɿʘʢʦʥʝ ʦʙ ʦʙʷʟʘʪʝʣʴ-

ʥʦʤ ʩʪʨʘʭʦʚʘʥʠʠ ʘʚʪʦʚʣʘʜʝʣʴʮʝʚ (Gesetz ¿ber die Pflichtversicherung f¿r 

Kraftfahrzeughalter). ʉʪʨʘʭʦʚʢʘ (ʆʙʷʟʘʪʝʣʴʥʦʝ ʩʪʨʘʭʦʚʘʥʠʝ ʘʚʪʦʤʦʙʠʣʝʡ) ʘʥʘʣʦʛʠʯʥʘʷ 

ʥʘʰʝʤʫ ʆʉɸɻʆ, ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʦʢʨʳʪʠʷ ʫʱʝʨʙʘ ʧʦʪʝʨʧʝʚʰʝʡ ʩʪʦʨʦʥʝ ʚʩʣʝʜʩʪ-

ʚʠʝ ʧʨʠʯʠʥʝʥʠʷ ʚʨʝʜʘ ʞʠʟʥʠ, ʟʜʦʨʦʚʴʶ ʠʣʠ ʠʤʫʱʝʩʪʚʫ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʨʘʥʩ-

ʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ. ʕʪʘ ʩʪʨʘʭʦʚʢʘ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʦʡ; ʙʝʟ ʥʝʝ ʥʝʚʦʟʤʦʞʥʦ ʧʦʣʫ-

ʯʠʪʴ ʥʦʤʝʨʥʦʡ ʟʥʘʢ ʘʚʪʦʤʦʙʠʣʷ ʠ ʟʘʧʨʝʱʘʝʪʩʷ ʫʧʨʘʚʣʷʪʴ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʦʤ 

[8], [9], [10], [11]. ɺ ɻʝʨʤʘʥʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʞʝ ʜʚʘ ʚʠʜʘ ʩʪʨʘʭʦʚʘʥʠʷ, ʧʦʭʦʞʠʝ ʥʘ 

ʥʘʰʫ ʩʠʩʪʝʤʫ ʩʪʨʘʭʦʚʘʥʠʷ ʂɸʉʂʆ (Kfz-Kaskoversicherung). ʏʘʩʪʠʯʥʘʷ ʢʘʩʢʦ 

(Teilkasko) ʧʦʢʨʳʚʘʝʪ ʫʱʝʨʙ ʦʪ ʫʛʦʥʘ ʠʣʠ ʧʦʧʳʪʢʠ ʚʟʣʦʤʘ ʘʚʪʦʤʦʙʠʣʷ, ʢʨʘʞʠ ʢʦʣʝʩ ʠ 

ʪ.ʧ., ʘ ʪʘʢʞʝ ʦʪ ʩʪʦʣʢʥʦʚʝʥʠʷ ʩ ʞʠʚʦʪʥʳʤʠ. ʇʦʣʥʘʷ ʢʘʩʢʦ (Vollkasko) ʧʦʢʨʳʚʘʝʪ 

ʫʱʝʨʙ, ʢʦʪʦʨʳʡ ʥʝ ʚʦʟʤʝʱʘʝʪʩʷ ʜʚʫʤʷ ʚʳʰʝʥʘʟʚʘʥʥʳʤʠ ʚʠʜʘʤʠ ʩʪʨʘʭʦʚʘʥʠʷ, ʪ.ʝ. 

Kfz-Haftpflicht ʠ Teilkasko, ʇʨʠ ʵʪʦʤ ʚʠʜʝ ʩʪʨʘʭʦʚʘʥʠʷ ʚʦʟʤʝʱʘʶʪʩʷ ʪʘʢʞʝ ʫʙʳʪʢʠ ʦʪ 

ʘʢʪʦʚ ʚʘʥʜʘʣʠʟʤʘ ʠ ʨʝʤʦʥʪ ʧʘʨʢʦʚʦʯʥʳʭ ʮʘʨʘʧʠʥ [12], [13], [14]. 

ɺ ʥʘʟʚʘʥʠʷʭ ʩʠʩʪʝʤ ʩʪʨʘʭʦʚʘʥʠʷ ʘʥʛʣʦʷʟʳʯʥʳʭ ʩʪʨʘʥ ʯʘʩʪʦ ʧʨʠʩʫʪʩʪʚʫʝʪ ʩʣʦʚʦ-

ʩʦʯʝʪʘʥʠʝ third party (ʪʨʝʪʴʷ ʩʪʦʨʦʥʘ), ʪ.ʝ. ʣʠʮʦ, ʢʦʪʦʨʦʝ ʥʝ ʷʚʣʷʝʪʩʷ ʫʯʘʩʪʥʠʢʦʤ 

ʩʪʨʘʭʦʚʦʛʦ ʜʦʛʦʚʦʨʘ. ʉʠʩʪʝʤʘ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʘʚʪʦʩʪʨʘʭʦʚʘʥʠʷ ʥʘʟʳʚʘʝʪʩʷ ʧʦ-

ʘʥʛʣʠʡʩʢʠ çcompulsory motor third party liability  insuranceè, ʪ.ʝ. ʦʙʷʟʘʪʝʣʴʥʦʝ ʩʪʨʘʭʦ-

ʚʘʥʠʝ ʛʨʘʞʜʘʥʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ [15], [16], [17].  

ɺ ʉʐɸ ʦʪʩʫʪʩʪʚʫʝʪ ʦʙʱʝʬʝʜʝʨʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʘʚʪʦʩʪʨʘʭʦʚʘʥʠʷ, ʢʘʞʜʳʡ ʰʪʘʪ ʩʘ-

ʤʦʩʪʦʷʪʝʣʴʥʦ ʬʦʨʤʫʣʠʨʫʝʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʪʨʘʭʦʚʘʥʠʶ ʘʚʪʦʤʦʙʠʣʝʡ. ʉʫʱʝʩʪʚʫʶʪ ʜʚʘ 

ʦʩʥʦʚʥʳʭ ʚʠʜʘ ʩʪʨʘʭʦʚʘʥʠʷ:  

1) ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʣʦʞʠʪʩʷ ʥʘ ʚʠʥʦʚʥʠʢʘ ʘʚʘʨʠʠ (ʧʦ-ʘʥʛʣʠʡʩʢʠ ʵʪʦ ʥʘʟʳʚʘʝʪʩʷ at 

fault ï ʧʨʠ ʥʘʣʠʯʠʠ ʚʠʥʳ); ʪʘʢʘʷ ʩʠʩʪʝʤʘ ʧʨʠʤʝʨʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʆʉɸɻʆ, ʦʥʘ ʧʨʠʥʷʪʘ 

ʚ 38 ʰʪʘʪʘʭ ʉʐɸ; 

2) ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʢʪʦ ʚʠʥʦʚʘʪ (ʧʦ-ʘʥʛʣʠʡʩʢʠ no fault, ʪ.ʝ. ʙʝʟ ʚʠʥʳ), ʩʪʨʘʭʦ-

ʚʘʷ ʢʦʤʧʘʥʠʷ ʚʦʟʤʝʱʘʝʪ ʧʨʠʯʠʥʝʥʥʳʡ ʫʱʝʨʙ. ʊʘʢʦʡ ʚʠʜ ʩʪʨʘʭʦʚʘʥʠʷ ʘʥʘʣʦʛʠʯʝʥ 

ʂɸʉʂʆ; ʦʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 12 ʰʪʘʪʘʭ [18], [19]. 

ɺ ʧʷʪʠ ʰʪʘʪʘʭ ʉʐɸ ʥʘʣʠʯʠʝ ʩʪʨʘʭʦʚʢʠ ʚʦʦʙʱʝ ʥʝ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ [19]. 

ɺ ʦʜʥʦʡ ʠʟ ʧʫʙʣʠʢʘʮʠʡ ʫʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ ʥʘʰʠ ʩʠʩʪʝʤʳ ʘʚʪʦʩʪʨʘʭʦʚʘʥʠʷ 

ʆʉɸɻʆ ʠ ʂɸʉʂʆ ʧʦʣʥʦʩʪʴʶ ʩʢʦʧʠʨʦʚʘʥʳ ʩ ʘʤʝʨʠʢʘʥʩʢʠʭ [20]. 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 59, 2019 ʛ. 
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ʎʝʥʘ ʧʦʣʠʩʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʪʨʘʥ ʟʘʚʠʩʠʪ ʦʪ ʚʦʜʠʪʝʣʴʩʢʦʛʦ ʩʪʘʞʘ (ʯʝʤ ʤʝʥʴʰʝ 

ʩʪʘʞ, ʪʝʤ ʜʦʨʦʞʝ ʧʦʣʠʩ), ʢʣʘʩʩʘ ʤʘʰʠʥʳ ʠ ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ. ʂʩʪʘʪʠ, ʚ ʀʪʘʣʠʠ 

ʨʘʟʤʝʨ ʘʚʪʦʩʪʨʘʭʦʚʢʠ ʜʣʷ ʞʝʥʱʠʥ ʤʦʞʝʪ ʙʳʪʴ ʤʝʥʴʰʝ, ʯʝʤ ʜʣʷ ʤʫʞʯʠʥ ï ʠʪʘʣʴʷʥʮʳ 

ʩʯʠʪʘʶʪ, ʯʪʦ ʞʝʥʱʠʥʳ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʘʢʢʫʨʘʪʥʳʤʠ ʚʦʜʠʪʝʣʷʤʠ [21]. 

ʉʫʱʝʩʪʚʫʝʪ ʩʪʨʘʭʦʚʦʡ ʧʦʣʠʩ çɿʝʣʝʥʘʷ ʂʘʨʪʘè (Green Card) ʜʣʷ ʪʝʭ, ʢʪʦ ʝʜʝʪ ʚ 

ʩʪʨʘʥʳ ɽʚʨʦʧʳ ʥʘ ʩʚʦʝʤ ʘʚʪʦʤʦʙʠʣʝ [22], [23]. ʕʪʦ ʘʥʘʣʦʛ ʥʘʰʝʛʦ ʧʦʣʠʩʘ ʆʉɸɻʆ. ɺ 

ʈʦʩʩʠʠ ʩʪʦʠʤʦʩʪʴ ʛʨʠʥʢʘʨʪʳ ʦʜʠʥʘʢʦʚʘ ʜʣʷ ʚʩʝʭ ʩʪʨʘʭʦʚʳʭ ʢʦʤʧʘʥʠʡ. ɺ ʷʥʚʘʨʝ-

ʬʝʚʨʘʣʝ 2019 ʛʦʜʘ ʥʘ 15 ʜʥʝʡ ʦʥʘ ʩʦʩʪʘʚʣʷʣʘ 2830 ʨʫʙ. ɺ ʩʠʩʪʝʤʫ ɿʝʣʝʥʦʡ ʂʘʨʪʳ ʚʭʦ-

ʜʷʪ 46 ʩʪʨʘʥ: ʚʩʝ ʝʚʨʦʧʝʡʩʢʠʝ ʩʪʨʘʥʳ (ʚ ʪ.ʯ. ʈʦʩʩʠʷ), ʀʟʨʘʠʣʴ, ʊʫʥʠʩ, ʄʘʨʦʢʢʦ ʠ 

ʀʨʘʥ. 

ɸʚʪʦʩʪʨʘʭʦʚʘʥʠʝ ʚ ʩʪʨʘʥʘʭ ʩ ʨʘʟʚʠʪʦʡ ʵʢʦʥʦʤʠʢʦʡ ï ʵʪʦ ʧʨʦʮʝʩʩ ʚʦʟʤʝʱʝʥʠʷ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ ʣʠʮʘʤ, ʧʦʩʪʨʘʜʘʚʰʠʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʚʦʠʭ ʘʚ-

ʪʦʤʦʙʠʣʝʡ ʠʣʠ ʦʪ ʠʭ ʫʛʦʥʘ. ɸʚʪʦʩʪʨʘʭʦʚʘʥʠʝ ʚʦʟʤʝʱʘʝʪ ʫʙʳʪʢʠ ʫʯʘʩʪʥʠʢʘʤ ʘʚʪʦ-

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʪʨʝʪʴʠʤ ʣʠʮʘʤ, ʢʦʪʦʨʳʝ ʩʣʫʯʘʡʥʦ ʩʪʘʥʦʚʷʪʩʷ ʞʝʨʪʚʘʤʠ 

ɼʊʇ. ɼʝʷʪʝʣʴʥʦʩʪʴ ʣʶʙʦʛʦ ʩʫʙʲʝʢʪʘ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʜʚʝʨʞʝʥʘ ʜʝʡʩʪ-

ʚʠʶ ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ, ʦʙʲʝʢʪʠʚʥʳʭ ʠ ʩʫʙʲʝʢʪʠʚʥʳʭ ʧʦʜʭʦʜʦʚ (ʦʮʝ-

ʥʦʢ), ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʫʙʳʪʢʘʤ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʩʫʙʲʝʢʪʘ. 

ʇʦʵʪʦʤʫ ʛʣʘʚʥʦʡ ʮʝʣʴʶ ʫʩʣʫʛʠ ʘʚʪʦʩʪʨʘʭʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʦʟʤʝʱʝʥʠʝ ʫʱʝʨʙʘ ʚ ʩʚʷʟʠ 

ʩ ʥʘʩʪʫʧʣʝʥʠʝʤ ʩʪʨʘʭʦʚʦʛʦ ʩʣʫʯʘʷ. 

ɺ ʈʦʩʩʠʠ ʢʦʣʠʯʝʩʪʚʦ ʘʚʘʨʠʡ ʥʘ ʜʦʨʦʛʘʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʨʦʩʪʫ 

ʢʦʣʠʯʝʩʪʚʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ (ʘʚʪʦʤʦʙʠʣʝʡ). ʇʦʵʪʦʤʫ ʩʚʦʝʚʨʝʤʝʥʥʦ ʦʬʦʨʤʣʝʥ-

ʥʦʝ ʩʪʨʘʭʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʚ ʩʣʫʯʘʝ ʘʚʘʨʠʠ ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʵʬʬʝʢʪʠʚʥʫʶ 

ʧʦʤʦʱʴ ʚʦʜʠʪʝʣʷʤ. ɸʚʪʦʩʪʨʘʭʦʚʘʥʠʝ ʧʦʤʦʞʝʪ ʠʟʙʝʞʘʪʴ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʳʭ ʬʠʥʘʥ-

ʩʦʚʳʭ ʧʦʪʝʨʴ ʟʘ ʩʯʝʪ ʩʪʨʘʭʦʚʳʭ ʚʳʧʣʘʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤ ʟʘʢʦʥʦʜʘ-

ʪʝʣʴʩʪʚʦʤ.  

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ɸʚʪʦʩʪʨʘʭʦʚʘʥʠʝ ï ʵʪʦ ʦʪʜʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʚ 

ʧʨʦʮʝʩʩʝ ʧʨʠʦʙʨʝʪʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ. ʅʝ ʢʘʞʜʳʡ ʚʦʜʠʪʝʣʴ ʭʦʯʝʪ ʟʘʩʪʨʘʭʦ-

ʚʘʪʴ ʩʚʦʡ ʘʚʪʦʤʦʙʠʣʴ, ʪ.ʢ. ʵʪʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʦʧʨʝʜʝʣʝʥʥʳʝ ʟʘʪʨʘʪʳ. ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ 

ʵʪʘʧʝ ʚ ʫʩʣʦʚʠʷʭ ʨʠʩʢʦʚ ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʥʘ ʨʳʥʢʝ ʫʩʣʫʛ ʩʠʩʪʝʤʳ çʂɸʉʂʆè ʠ 

çʆʉɸɻʆè ï ʩʘʤʳʝ ʧʦʧʫʣʷʨʥʳʝ ʚʠʜʳ ʘʚʪʦʩʪʨʘʭʦʚʘʥʠʷ. ʂʘʞʜʳʡ ʠʟ ʫʢʘʟʘʥʥʳʭ ʚʠʜʦʚ 

ʩʪʨʘʭʦʚʘʥʠʷ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʥʦʛʠʤʠ ʘʚʪʦʤʦʙʠʣʠʩʪʘʤʠ, ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʢʘʞ-

ʜʳʡ ʠʟ ʥʠʭ ʠʤʝʝʪ ʩʚʦʠ ʥʝʦʩʧʦʨʠʤʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʆʉɸɻʆ ʠ ʝʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʦʮʝʥʠʣʠ ʙʦʣʴʰʠʥʩʪʚʦ ʚʣʘʜʝʣʴʮʝʚ ʘʚʪʦʤʦʙʠʣʝʡ, ʪʘʢ ʢʘʢ 

ʧʦʣʠʩ ʜʘʝʪ ʛʘʨʘʥʪʠʶ ʪʦʛʦ, ʯʪʦ ʣʶʙʦʡ ʫʱʝʨʙ ʞʠʟʥʠ, ʟʜʦʨʦʚʴʶ ʠʣʠ ʠʤʫʱʝʩʪʚʫ ʦʙʷʟʘ-

ʪʝʣʴʥʦ ʙʫʜʝʪ ʚʦʟʤʝʱʝʥ. ɼʣʷ ʦʬʦʨʤʣʝʥʠʷ ʘʚʪʦʧʦʣʠʩʘ ʆʉɸɻʆ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʦʩʪʘ-

ʚʠʪʴ ʧʘʩʧʦʨʪ ʚʣʘʜʝʣʴʮʘ, ʚʦʜʠʪʝʣʴʩʢʦʝ ʫʜʦʩʪʦʚʝʨʝʥʠʝ, ʇʊʉ. ɼʘʞʝ ʝʩʣʠ ʧʨʦʠʟʦʡʜʝʪ 

ʥʝʩʯʘʩʪʥʳʡ ʩʣʫʯʘʡ, ʠ ʯʝʣʦʚʝʢ ʷʚʣʷʝʪʩʷ ʝʛʦ ʚʠʥʦʚʥʠʢʦʤ, ʧʦʣʠʩ ʆʉɸɻʆ ʧʦʟʚʦʣʷʝʪ ʙʳ-

ʩʪʨʦ ʚʳʧʣʘʪʠʪʴ ʢʦʤʧʝʥʩʘʮʠʶ ʧʦʪʝʨʧʝʚʰʝʡ ʩʪʦʨʦʥʝ. ɺ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʬʦʨʤʣʝʥʠʷ ʧʦʣʠʩʘ ʆʉɸɻʆ ʯʝʨʝʟ 

ʀʥʪʝʨʥʝʪ, ʯʪʦ ʦʯʝʚʠʜʥʦ ʷʚʣʷʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʦʤ, ʧʦʪʦʤʫ ʯʪʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʵʢʦʥʦ-

ʤʠʪʩʷ ʚʘʞʥʝʡʰʠʡ ʢʦʤʧʦʥʝʥʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ï ʚʨʝʤʷ. ʂʦʣʠʯʝʩʪʚʦ ʜʦʛʦʚʦʨʦʚ, ʟʘʢʣʶ-

ʯʝʥʥʳʭ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦ ʤʥʦʛʦ ʨʘʟ ʧʨʝʚʳʰʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʠʩʦʚ, ʦʬʦʨʤʣʝʥʥʳʭ ʚ 

ʦʬʬʣʘʡʥʝ [24].  

ɸʚʪʦʨʳ ʩʯʠʪʘʶʪ, ʯʪʦ ʪʠʧʦʣʦʛʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʳʥʢʘ ʆʉɸɻʆ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʥʠʞʝʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ (ʪʘʙʣ. 1). 



ʄʦʨʜʦʚʯʝʥʢʦʚ ʅ.ɺ., ʇʦʣʷʢʦʚ ɺ.ʄ., ʊʠʭʦʤʠʨʦʚ ɻ.ɸ. 

ʈʘʟʚʠʪʠʝ ʠ ʧʦʚʳʰʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʩʣʫʛ ʥʘ ʨʳʥʢʝ ʆʉɸɻʆ: » 
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ʊʘʙʣʠʮʘ 1  

ʊʠʧʦʣʦʛʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʳʥʢʘ ʆʉɸɻʆ 

ˉ ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʳʥʢʘ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʆʉɸɻʆ 

 ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʪʨʘʭʦʚʱʠʢʘʤ ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʪʨʘʭʦʚʘʪʝʣʷʤ 

1 ʧʨʠʙʳʣʴʥʦʩʪʴ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʦʣʠʩʘ online 

2 ʫʙʳʪʦʯʥʦʩʪʴ ʜʦʩʪʫʧʥʦʩʪʴ 

3 ʩʧʨʦʩ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʙʘʟʳ ʯʝʨʝʟ ʩʫ-

ʜʝʙʥʫʶ ʩʠʩʪʝʤʫ (ʘʨʙʠʪʨʘʞ) 

 

ʉʪʨʘʭʦʚʦʡ ʨʳʥʦʢ ʈʦʩʩʠʠ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-

ʙʦʡ ʦʜʠʥ ʠʭ ʥʘʠʙʦʣʝʝ ʧʨʦʙʣʝʤʥʳʭ ʠ ʙʦʣʝʟʥʝʥʥʳʭ ʩʝʢʪʦʨʦʚ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ [25]. ɺ 

ʪʦ ʞʝ ʚʨʝʤʷ, ʩʝʢʪʦʨ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʘʚʪʦʩʪʨʘʭʦʚʘʥʠʷ ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ ʢʨʫʧʥʝʡʰʝʛʦ 

ʦʪʢʨʳʪʦʛʦ ʨʳʥʢʘ ʩʪʨʘʭʦʚʘʥʠʷ ʈʦʩʩʠʠ ʠ ʩʦʩʨʝʜʦʪʘʯʠʚʘʝʪ ʚ ʩʝʙʝ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ 

ʩʪʨʘʭʦʚʳʭ ʩʙʦʨʦʚ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʣʷʝʪ, ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ, ʙʦʣʝʝ 60% ʦʪ ʝʝ ʦʙʱʝʡ ʤʘʩ-

ʩʳ. ʈʳʥʦʢ ʆʉɸɻʆ ʧʝʨʝʞʠʚʘʝʪ ʵʪʘʧʳ ʧʦʜʲʝʤʘ ʠ ʩʧʘʜʘ, ʧʦʩʨʝʜʩʪʚʦʤ ʯʝʛʦ ʚʦʟʥʠʢʘʝʪ 

ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʠ ʨʦʞʜʘʝʪʩʷ ʧʝʨʝʯʝʥʴ ʥʘʠʙʦʣʝʝ ʦʩʪʨʳʭ ʧʨʦʙʣʝʤ, 

ʪʨʝʙʫʶʱʠʭ ʦʧʝʨʘʪʠʚʥʦʛʦ ʠ ʦʙʲʝʢʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ. ʆʙʷʟʘʪʝʣʴʥʦʝ ʩʪʨʘʭʦʚʘʥʠʝ ʛʨʘʞ-

ʜʘʥʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚʣʘʜʝʣʴʮʝʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ (ʩʦʢʨ. ʆʉɸɻʆ ï ʦʙʷʟʘ-

ʪʝʣʴʥʦʝ ʩʪʨʘʭʦʚʘʥʠʝ ʘʚʪʦʛʨʘʞʜʘʥʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ) ï ʚʠʜ ʩʪʨʘʭʦʚʘʥʠʷ ʦʪʚʝʪʩʪ-

ʚʝʥʥʦʩʪʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʙʲʝʢʪʦʤ ʩʪʨʘʭʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʠʤʫʱʝʩʪʚʝʥʥʳʝ ʠʥʪʝʨʝʩʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʨʠʩʢʦʤ ʛʨʘʞʜʘʥʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚʣʘʜʝʣʴʮʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ 

ʧʦ ʦʙʷʟʘʪʝʣʴʩʪʚʘʤ, ʚʦʟʥʠʢʘʶʱʠʤ ʚʩʣʝʜʩʪʚʠʝ ʧʨʠʯʠʥʝʥʠʷ ʚʨʝʜʘ ʞʠʟʥʠ, ʟʜʦʨʦʚʴʶ ʠʣʠ 

ʠʤʫʱʝʩʪʚʫ ʧʦʪʝʨʧʝʚʰʠʭ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ. 

ɸʚʪʦʨʳ ʩʪʘʪʴʠ ʩʦʣʠʜʘʨʥʳ ʚ ʪʦʤ, ʯʪʦ ʩʫʱʥʦʩʪʴ ʩʪʨʘʭʦʚʘʥʠʷ ʆʉɸɻʆ ʟʘʪʨʘʛʠʚʘʝʪ 

ʥʝ ʪʦʣʴʢʦ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʢʘʪʝʛʦʨʠʶ ʬʠʥʘʥʩʦʚ, ʥʦ ʠ ʧʦʣʝʟʥʦʩʪʴ ʬʦʨʤʠʨʫʶʱʝʛʦʩʷ 

ʵʣʝʤʝʥʪʘ ʚ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ, ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʝʙʷ ʘʥʘʣʠʟ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʦʜʥʦʛʦ ʠʟ ʵʣʝʤʝʥʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʨʳʥʢʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʩʠʩʪʝʤʦʡ ʆʉɸɻʆ ʠ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʢʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ 

ʠ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʛʨʘʞʜʘʥ [26]. 

ʂʦʤʧʣʝʢʩʥʳʡ, ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʨʳʥʢʘ ʆʉɸɻʆ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʝʛʦ 

ʭʘʨʘʢʪʝʨʝ: ʧʦ ʨʷʜʫ ʧʦʢʘʟʘʪʝʣʝʡ ʨʳʥʦʢ ʆʉɸɻʆ ʦʪʩʪʘʝʪ ʦʪ ʜʨʫʛʠʭ ʚʠʜʦʚ ʩʪʨʘʭʦʚʘʥʠʷ. 

ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʥʘʨʷʜʫ ʩ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʤʦʥʠʪʦʨʠʥʛʘ ʩʪʨʘʭʦʚʳʭ 

ʫʩʣʫʛ, ʧʨʦʚʝʜʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʦʨʫʤʦʚ, ʢʦʥʬʝʨʝʥʮʠʡ, ʩʦʚʝʱʘʥʠʡ ʩʪʨʘʭʦʚʱʠʢʦʚ, ʚ 

ʩʦʩʪʘʚʝ ʘʩʩʦʮʠʘʮʠʡ ʠʤʝʶʪʩʷ ʥʝʛʘʪʠʚʥʳʝ ʪʝʥʜʝʥʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʣʠʙʝʨʘʣʠʟʘʮʠʝʡ ʪʘ-

ʨʠʬʦʚ ʠ ʨʘʟʚʠʪʠʝʤ ʛʠʣʴʜʠʠ ʤʦʰʝʥʥʠʢʦʚ, ʥʝʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʩʨʝʜʥʠʢʦʚ ï ʘʚʪʦ-

ʶʨʠʩʪʦʚ, ʠʟʚʣʝʢʘʶʱʠʭ ʢʦʤʤʝʨʯʝʩʢʫʶ ʧʨʠʙʳʣʴ ʠʟ ʢʘʟʥʳ ʛʦʩʫʜʘʨʩʪʚʘ ʠ/ʠʣʠ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ, ʩʥʠʞʘʷ ʫʨʦʚʝʥʴ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ ʫʧʨʘʚʣʝʥʠʷ. 

ɺ ʫʩʣʦʚʠʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʨʳʥʢʘ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʩʪʨʘʭʦʚʱʠʢʦʚ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ. ʕʪʦ ʥʘʣʘʛʘʝʪ ʥʘ ʥʠʭ ʚʩʝ ʙʦʣʴʰʠʝ 

ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʢʘʯʝʩʪʚʝʥʥʳʝ ʩʪʨʘʭʦʚʳʝ ʫʩʣʫʛʠ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʪʨʘʭʦ-

ʚʳʝ ʚʳʧʣʘʪʳ ʩʚʦʝʚʨʝʤʝʥʥʦ ʠ ʚ ʜʦʩʪʘʪʦʯʥʦʤ ʜʣʷ ʚʦʟʤʝʱʝʥʠʷ ʚʨʝʜʘ ʦʙʲʝʤʝ. ʅʦ ʚʩʝ ʞʝ 

ʚ ʫʩʣʦʚʠʷʭ ʩʘʥʢʮʠʡ ʠ ʥʝʩʦʚʝʨʰʝʥʩʪʚʘ ʩʪʨʘʭʦʚʦʡ ʩʠʩʪʝʤʳ ʚʳʟʳʚʘʶʪ ʩʝʨʴʝʟʥʫʶ ʦʟʘʙʦ-

ʯʝʥʥʦʩʪʴ ʟʘʜʝʨʞʢʠ ʩʪʨʘʭʦʚʳʭ ʚʳʧʣʘʪ, ʨʦʩʪ ʯʠʩʣʘ ʞʘʣʦʙ ʥʘ ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʨʘʩ-

ʩʤʦʪʨʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʩʪʨʘʭʦʚʘʪʝʣʝʡ, ʟʘʩʪʨʘʭʦʚʘʥʥʳʭ, ʚʳʛʦʜʦʧʨʠʦʙʨʝʪʘʪʝʣʝʡ ʠ ʥʝ-

ʦʙʦʩʥʦʚʘʥʥʳʝ ʦʪʢʘʟʳ ʚ ʩʪʨʘʭʦʚʦʡ ʚʳʧʣʘʪʝ; ʧʦʷʚʣʷʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʨʦʩʪʘ ʜʝʙʠʪʦʨʩʢʦʡ 

ʠ ʢʨʝʜʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ, ʬʘʢʪʳ ʘʨʝʩʪʘ ʩʯʝʪʦʚ ʠ ʙʘʥʢʨʦʪʩʪʚʘ ʩʪʨʘʭʦʚʱʠʢʦʚ. 

ʇʨʦʙʣʝʤʫ ʩʦʟʜʘʝʪ ʧʦʣʠʪʠʢʘ ʜʝʤʧʠʥʛʘ ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʭʦʚʱʠʢʦʚ, ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʥʠ-

ʞʘʁʱʠʭ ʩʪʘʚʢʠ ʩʪʨʘʭʦʚʦʛʦ ʪʘʨʠʬʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʤʠ, 

ʯʪʦ ʚʣʝʯʝʪ ʩʝʨʴʝʟʥʫʶ ʥʝʜʦʦʮʝʥʢʫ ʧʦʩʣʝʜʩʪʚʠʡ ʠʩʧʦʣʥʝʥʠʷ ʩʪʨʘʭʦʚʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ. 

ʆʜʥʘʢʦ ʪʝʥʜʝʥʮʠʷ ʨʦʩʪʘ ʮʝʥ ʥʘ ʩʪʨʘʭʦʚʳʝ ʫʩʣʫʛʠ ʪʘʢʞʝ ʦʯʝʚʠʜʥʘ. ʋʯʘʩʪʠʣʠʩʴ ʩʣʫʯʘʠ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 59, 2019 ʛ. 

ʈʘʟʜʝʣ III . ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʟʘʚʳʰʝʥʠʷ ʢʦʤʠʩʩʠʦʥʥʦʛʦ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ ʧʦʩʨʝʜʥʠʢʘʤ ʟʘ ʦʢʘʟʘʥʠʝ ʫʩʣʫʛ, ʚ ʪʦʤ 

ʯʠʩʣʝ, ʧʦ ʦʙʷʟʘʪʝʣʴʥʳʤ ʚʠʜʘʤ ʩʪʨʘʭʦʚʘʥʠʷ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʨʳʥʦʢ ʆʉɸɻʆ ʢʘʢ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ 

ʤʝʭʘʥʠʟʤ ʥʘ ʧʫʪʠ ʩʚʦʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʘʪʘʣʢʠʚʘʝʪʩʷ ʥʘ ʨʷʜ 

ʧʨʦʙʣʝʤ, ʧʨʠ ʨʝʰʝʥʠʠ ʢʦʪʦʨʳʭ ʚʦʟʥʠʢʘʝʪ ʜʠʣʝʤʤʘ: ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʪʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ ʨʳʥʢʘ ʠʣʠ ʝʛʦ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʝ.  

ʕʪʘ ʧʨʦʙʣʝʤʘ ʩʚʷʟʘʥʘ ʩ ʪʝʤ, ʯʪʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʢʪʠʢʦʡ ʆʉɸɻʆ ʚʨʝʤʷ ʚʦʟ-

ʚʨʘʪʘ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʧʦ ʘʚʪʦʩʪʨʘʭʦʚʘʥʠʶ ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʨʦʜʦʣʞʠʪʝʣʴ-

ʥʦʩʪ,ɹ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʫʜʝʙʥʳʭ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚ ʠ ʘʨʙʠʪʨʘʞʥʳʭ ʜʝʣ, ʠʤʝʶʪ 

ʤʝʩʪʦ ʣʘʪʝʥʪʥʳʝ ʩʪʨʘʭʦʚʳʝ ʩʣʫʯʘʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʫʯʠʪʳʚʘʷ ʤʝʥʪʘʣʠʪʝʪ ʨʦʩʩʠʡʩʢʦʛʦ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʠ ʆʉɸɻʆ, ʚ ʯʘʩʪʥʦʩʪʠ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʜʝʣ ʧʦ ʆʉɸɻʆ ʷʚʣʷʝʪʩʷ ʥʘʜʫʤʘʥʥʳʤ, ʪ.ʝ. ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʪʝʨʠ 

ʪʦʚʘʨʥʦʛʦ ʚʠʜʘ, ʜʝʬʝʢʪʳ (ʮʘʨʘʧʠʥʳ, ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʠ ʪ.ʜ.) ʪʨʘʥʩʬʦʨ-

ʤʠʨʫʶʪʩʷ ʜʦ ʫʨʦʚʥʷ ʥʝ ʪʦʣʴʢʦ ʢʦʩʤʝʪʠʯʝʩʢʦʛʦ, ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʨʝʤʦʥʪʘ, ʥʦ ʠ ʜʦ 

ʫʨʦʚʥʷ ʩʨʝʜʥʝʛʦ ʠ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ, ʯʪʦ ʩʥʠʞʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʠ ʩʦʮʠʘʣʴʥʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʪʨʘʭʦʚʱʠʢʘ ʠ ʩʪʨʘʭʦʚʘʪʝʣʷ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʥʠʞʘʝʪ ʥʘʜʝʞʥʦʩʪʴ ʠ 

ʙʨʝʥʜ ʨʦʩʩʠʡʩʢʦʛʦ ʩʪʨʘʭʦʚʦʛʦ ʜʝʣʘ. ʇʨʠ ʵʪʦʤ ʪʨʘʪʠʪʩʷ ʚʨʝʤʷ ʥʘ çʬʝʡʢʦʚʳʝè (ʣʠʧʦ-

ʚʳʝ, ʥʘʜʫʤʘʥʥʳʝ) ʘʚʘʨʠʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʫʜʝʙʥʳʝ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʘ, ʦʪʚʣʝʢʘʶʪʩʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʘʜʨʳ ʥʘ ʩʪʨʘʭʦʚʳʝ çʧʫʟʳʨʠè, ʩʥʠʞʘʝʪʩʷ ʚʝʨʘ ʠ ʥʘʜʝʞʥʦʩʪʴ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʡ (ʬʠʥʘʥʩʦʚʦʡ, ʥʘʣʦʛʦʚʦʡ ʠ ʪ.ʜ.) ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝ-

ʥʠʶ ʩʪʘʪʫʩʘ ʚʩʝʭ ʩʪʨʫʢʪʫʨ ʚʣʘʩʪʠ ʥʘ ʦʪʨʘʩʣʝʚʦʤ ʠ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʷʭ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʝ ʠ ʦʩʪʨʳʝ ʧʨʦʙʣʝʤʳ ʩʪʨʘʭʦʚʘʥʠʷ ʆʉɸɻʆ 

ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ, ʠʙʦ ʪʦʣʴʢʦ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤ ʨʘʩʩʤʦʪʨʝʥʠʠ ʩʠʩʪʝʤʳ ʬʫʥʢʮʠʦ-

ʥʠʨʦʚʘʥʠʷ ʩʪʨʘʭʦʚʳʭ ʢʦʤʧʘʥʠʡ ʤʦʞʥʦ ʥʘʡʪʠ ʧʫʪʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ. 

ɿʥʘʯʠʪʝʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʩʪʨʘʭʦʚʦʝ ʤʦʰʝʥʥʠʯʝʩʪʚʦ, ʢʦʪʦʨʦʝ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʩʪʨʘʭʦʚʘʥʠʶ ʆʉɸɻʆ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʨʝʜʥʘʤʝʨʝʥʥʦʝ ʩʦʟʜʘʥʠʝ ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʚʳʧʣʘʪʳ, ʨʦʩʪ ʢʦ-

ʣʠʯʝʩʪʚʘ ʥʝʟʘʩʪʨʘʭʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʜʨ. ʕʪʠ ʧʨʦʮʝʩʩʳ ʨʝʪʨʘʥʩʣʠʨʫʝʪ 

ʧʣʘʚʥʳʡ ʧʝʨʝʭʦʜ ʢ ʧʨʦʙʣʝʤʝ ʨʦʩʪʘ ʧʦʜʜʝʣʴʥʳʭ ʩʪʨʘʭʦʚʳʭ ʧʦʣʠʩʦʚ (ʢʘʢ ʧʦʣʠʩʘ 

ʦʬʦʨʤʣʝʥʥʦʛʦ ʚ ʬʠʣʠʘʣʝ ʉʂ, ʪʘʢ ʠ ʧʦʣʠʩʘ online). 

ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʆʉɸɻʆ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʥʝ 

ʪʦʣʴʢʦ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʘʷ ʵʢʩʧʝʨʪʠʟʘ ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʚʥʝʰʥʝʛʦ ʩʪʨʘʭʦʚʦʛʦ 

ʨʳʥʢʘ, ʥʦ ʠ ʩʝʨʪʠʬʠʢʘʮʠʷ ʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʩʪʨʘʭʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʨʳʥʢʘ ʚ ʮʝʣʦʤ. ʕʪʦ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʚʳʰʝʥʠʶ ʩʦʚʦʢʫʧʥʦʛʦ ʜʦʭʦʜʘ ʩʪʨʘʭʦʚʳʭ 

ʢʦʤʧʘʥʠʡ, ʙʦʣʝʝ ʩʪʨʦʛʦʤʫ ʩʦʙʣʶʜʝʥʠʶ ʟʘʢʦʥʘ ʦʙ ʆʉɸɻʆ ʠ ʨʦʩʪʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʠʜʘ ʩʪʨʘʭʦʚʘʥʠʷ.  

ʉ 2018 ʛʦʜʘ ʘʢʪʠʚʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʠ online-ʧʦʣʠʩʳ ʆʉɸɻʆ, ʦʜʥʘʢʦ ʩʫʱʥʦʩʪʴ 

ʝʛʦ ʥʝ ʧʨʝʪʝʨʧʝʣʘ ʠʟʤʝʥʝʥʠʡ, ʠ ʧʦʵʪʦʤʫ ʬʘʣʴʩʠʬʠʢʘʮʠʠ ʚʦʟʤʦʞʥʳ. 

ɺʦ-ʧʝʨʚʳʭ, ʨʘʟʚʠʪʠʝ ʩʪʨʘʭʦʚʘʥʠʷ ʆʉɸɻʆ ʠ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘʚʠʩʷʪ ʠ ʦʪ ʩʘʤʠʭ 

ʩʪʨʘʭʦʚʳʭ ʢʦʤʧʘʥʠʡ, ʟʘʚʳʰʘʶʱʠʭ ʩʪʨʘʭʦʚʫʶ ʧʨʝʤʠʶ. ʆʥʘ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʢʦʵʬʬʠ-

ʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʚ ʩʪʨʘʭʦʚʦʡ ʢʦʤʧʘʥʠʠ ʤʦʛʫʪ ʟʘʥʠʟʠʪʴ. ʇʫʪʝʤ ʨʝʰʝʥʠʷ ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʷʚʣʷʝʪʩʷ ʝʜʠʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʨʘʩʯʝʪʘ ʩʪʦʠʤʦʩʪʠ ʧʦʣʠʩʘ, 

ʢʦʪʦʨʳʡ ʫʞʝ ʜʝʡʩʪʚʫʝʪ ʩ 2018 ʛʦʜʘ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʠʜʝʪ ʨʘʩʯʝʪ ʩʪʦʠʤʦʩʪʠ online ʩ ʧʦ-

ʤʦʱʴʶ ʢʘʣʴʢʫʣʷʪʦʨʘ ʥʝʟʘʚʠʩʠʤʦʡ ʢʦʤʧʘʥʠʠ. ɼʘʥʥʳʡ ʩʮʝʥʘʨʠʡ ʜʦʣʞʝʥ ʙʳʪʴ ʠ ʥʘ 

ʢʦʥʪʨʦʣʝ ʛʦʩʫʜʘʨʩʪʚʘ, ʎɹ ʈʦʩʩʠʠ (ʧʨʦʚʝʨʢʘ, ʘʥʘʣʠʟ ʠ ʩʪʘʪʠʩʪʠʢʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦ-

ʜʘʥʥʳʭ ʧʦʣʠʩʦʚ ʆʉɸɻʆ, ʘʫʜʠʪ ʠ ʢʦʥʪʨʦʣʣʠʥʛ).  

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʘʟʚʠʪʠʶ ʨʳʥʢʘ ʆʉɸɻʆ ʥʝʤʳʩʣʠʤʦ ʦʩʫʱʝʩʪʚ-

ʣʷʪʴ ʙʝʟ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʭ ʘʢʪʫʘʨʥʳʭ ʨʘʩʯʝʪʦʚ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ 

ʩʪʨʘʭʦʚʘʥʠʷ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʪʝʦʨʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʤʠʨʦʚʦʛʦ ʦʧʳʪʘ ʠʥʚʝʩʪʠʮʠʡ ʚ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʘʚʪʦʨʳ ʩʪʘʪʴʠ ʩʯʠʪʘʶʪ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʣʛʦʨʠʪʤ ʘʤʝ-

ʨʠʢʘʥʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ɼʵʚʠʜʘ ɸʰʘʫʵʨʘ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʠʣ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʢʘ-

ʪʝʛʦʨʠʶ çɻ ʬʬʝʢʪʠʚʥʦʩʪʴè ʚ ʚʠʜʝ ʬʦʨʤʫʣʳ  

ʕ = ȹɼ / I,   (1) 



ʄʦʨʜʦʚʯʝʥʢʦʚ ʅ.ɺ., ʇʦʣʷʢʦʚ ɺ.ʄ., ʊʠʭʦʤʠʨʦʚ ɻ.ɸ. 
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ʛʜʝ ʕ ï ʚʝʣʠʯʠʥʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʧʦʣʫʯʘʝʤʘʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʣʦʞʝʥʠʷ 

ʩʨʝʜʩʪʚ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ;  

ȹɼ ï ʧʨʠʨʦʩʪ ʚʘʣʦʚʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ (ɺʅʇ);  

I ï ʜʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ, ʚʣʦʞʝʥʥʳʝ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ. 

 

ʇʦ ʜʘʥʥʳʤ ɼʵʚʠʜʘ ɸʰʘʫʵʨʘ, ʥʘ ʢʘʞʜʳʡ 1$ ʚʣʦʞʝʥʥʳʭ ʩʨʝʜʩʪʚ I ʥʘʙʣʶʜʘʣʦʩʴ 

ʫʚʝʣʠʯʝʥʠʝ ȹɼ = 4$ [3].  

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʧʝʨʝʜʦʚʦʡ ʤʳʩʣʠ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, 

çʚʩʪʨʘʠʚʘʷè ʝʝ ʚ ʬʠʥʘʥʩʦʚʫʶ ʩʠʩʪʝʤʫ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʩʪʨʘʭʦʚʦʛʦ ʨʳʥʢʘ, ʧʨʝʜʩʪʘ-

ʚʠʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʘʟʚʠʪʠʶ ʨʳʥʢʘ ʆʉɸɻʆ ʥʘ ʧʨʠʤʝʨʝ ʣʠʥʝʡʥʦʡ 

ʩʪʨʘʭʦʚʦʡ ʢʦʤʧʘʥʠʠ ʚ ʚʠʜʝ ʘʚʪʦʨʩʢʦʡ ʤʦʜʝʣʠ ʩʣʝʜʫʶʱʝʛʦ ʚʠʜʘ:  

ʕʩʢ = (ȹʇ / ʀ) * 100% ,  (2) 

ʛʜʝ ʕʩʢ ï ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʩʬʝʨʳ ʩʪʨʘʭʦʚʳʭ ʫʩʣʫʛ; 

ȹʇ = ʇ2 ï ʇ1 ï ʧʨʠʨʦʩʪ ʧʨʠʙʳʣʠ ʩʪʨʘʭʦʚʦʡ ʢʦʤʧʘʥʠʠ ʜʦ (2016 ʛʦʜ) ʠ ʧʦʩʣʝ (2017 ʛʦʜ) 

ʧʨʦʚʝʜʝʥʥʳʭ ʩʠʩʪʝʤʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ; 

ʇ1 ï ʧʨʠʙʳʣʴ (ʬʠʥʘʥʩʦʚʳʡ ʨʝʟʫʣʴʪʘʪ, +) ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʨʫʙ.; 

ʇ2 ï ʧʨʠʙʳʣʴ (ʬʠʥʘʥʩʦʚʳʡ ʨʝʟʫʣʴʪʘʪ, +) ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʤʝʨʦʧʨʠʷ-

ʪʠʡ, ʨʫʙ.; 

ʀ ï ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʨʳʥʢʘ ʆʉɸɻʆ (ʩʪʨʘ-

ʭʦʚʳʭ ʫʩʣʫʛ), ʧʦʣʫʯʝʥʥʳʝ ʵʢʩʧʝʨʪʥʳʤ ʧʫʪʝʤ ʩ ʫʯʝʪʦʤ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ (ʠʥʪʝʨʚʴʶʠʨʦʚʘʥʠʷ), ʨʫʙ. 

 

ʇʦʜʩʪʘʚʣʷʷ ʜʘʥʥʳʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʨʘʭʦʚʦʡ 

ʢʦʤʧʘʥʠʠ çɸʣʴʬʘʩʪʨʘʭʦʚʘʥʠʝè ʚ ʬʦʨʤʫʣʫ (2), ʠʤʝʝʤ:  

ʕʩʢ = [(1481000 ï 1103000) / 1800000] * 100% = 210%. 

ɸʢʪʫʘʨʥʳʡ ʨʘʩʯʝʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʉʂ çɸʣʴʬʘʩʪʨʘʭʦʚʘʥʠʝè ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʢʘʞʜʳʡ ʨʫʙʣʴ ʚʣʦʞʝʥʥʳʭ ʚ ʧʨʘʢʪʠʯʝʩʢʦʝ ʩʪʨʘʭʦʚʘʥʠʝ ʩʨʝʜʩʪʚ 

(ʆʉɸɻʆ) ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʠʨʦʩʪ ʧʨʠʙʳʣʠ ʚ 2,1 ʨʘʟʘ [27]. 

ɺ ʪʘʙʣʠʮʝ 2 ʧʦʢʘʟʘʥʳ ʚʦʟʤʦʞʥʳʝ ʩʮʝʥʘʨʠʠ ʨʘʩʯʝʪʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʘʟʚʠʪʠʶ ʨʳʥʢʘ ʆʉɸɻʆ. 

ɺʦʟʤʦʞʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʘʫʜʠʪʘ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʧʦʟʚʦʣʷʶʪ 

ʩʪʨʘʭʦʚʱʠʢʘʤ çʚʩʪʨʘʠʚʘʪʴè ʵʪʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʚ ʠʥʥʦ-

ʚʘʮʠʦʥʥʦʤ ʩʮʝʥʘʨʠʠ: ʟʘʧʫʱʝʥʘ ʩʠʩʪʝʤʘ çɽ-ɻʘʨʘʥʪè, ʢʦʪʦʨʘʷ ʘʢʪʠʚʠʟʠʨʫʝʪʩʷ ʚ ʩʣʫʯʘʝ 

ʪʝʭʥʠʯʝʩʢʠʭ ʥʝʧʦʣʘʜʦʢ ʠ ʥʘʧʨʘʚʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʘ ʩʝʨʚʠʩ ʈʉɸ, ʢʦʪʦʨʳʡ ʚʳʙʠʨʘ-

ʝʪ ʩʪʨʘʭʦʚʫʶ ʢʦʤʧʘʥʠʶ ʤʝʪʦʜʦʤ ʩʣʫʯʘʡʥʦʛʦ ʧʦʠʩʢʘ (ʦʥʘ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʧʦ ʥʦʤʝʨʫ 

ʇʊʉ). ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʨʦʜʘʞʠ ʝ-ʆʉɸɻʆ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʚʳʚʦʜʠʪʴ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ: 

ʩ ʧʦʤʦʱʴʶ ʨʝʘʣʠʟʘʮʠʠ ʯʝʨʝʟ ʤʘʨʢʝʪʧʣʝʡʩ. ʄʘʨʢʝʪʧʣʝʡʩ ï ʵʪʦ ʦʥʣʘʡʥ-ʧʣʦ ʘɦʜʢʘ, ʢʦ-

ʪʦʨʘʷ ʩʠʩʪʝʤʘʪʠʟʠʨʫʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʦʚʘʨʘʭ ʠ ʫʩʣʫʛʘʭ ʨʘʟʣʠʯʥʳʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ-

ʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʠ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ ʚ ʩʠʩʪʝʤʝ ʩʪʨʘʭʦʚʳʭ ʢʦʤʧʘʥʠʡ. ʉʚʝʜʝʥʠʷ ʧʨʝ-

ʜʦʩʪʘʚʣʷʶʪʩʷ ʧʦ ʟʘʧʨʦʩʘʤ ʧʦʢʫʧʘʪʝʣʝʡ ʚ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʤ ʚʠʜʝ, ʯʪʦʙʳ ʤʦʛʣʠ ʩʨʘʚ-

ʥʠʪʴ ʩʪʨʘʭʦʚʳʝ ʧʨʦʜʫʢʪʳ, ʚʳʙʨʘʪʴ ʥʫʞʥʳʡ ʚʘʨʠʘʥʪ ʦʩʫʱʝʩʪʚʠʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʧʦ-

ʢʫʧʢʫ. 

ɸʚʪʦʨʘʤʠ ʩʪʘʪʴʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʩʪʦʯʥʠʢʦʚʝʜʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʦʧʳʪʘ ʚ ʤʦʥʠʪʦʨʠʥ-

ʛʝ ɼʊʇ ʠ ʧʨʘʢʪʠʢʠ ʩʪʨʘʭʦʚʳʭ ʩʣʫʯʘʝʚ ʧʨʝʜʣʦʞʝʥʘ ʛʨʘʬʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʢʦʤʧʣʝʢʩʥʦʡ 

ʩʠʩʪʝʤʳ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʩʫʙʲʝʢʪʦʚ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʦʚʳʰʝʥʠʠ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʨʳʥʢʘ ʆʉɸɻʆ (ʨʠʩ. 1). 

 

 

 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 59, 2019 ʛ. 
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ʊʘʙʣʠʮʘ 2  

ʈʘʟʨʘʙʦʪʦʯʥʘʷ ʪʘʙʣʠʮʘ ʧʦ ʨʘʩʯʝʪʫ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ  

ʧʨʝʜʣʘʛʘʝʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʘʟʚʠʪʠʶ ʨʳʥʢʘ ʆʉɸɻʆ 

ˉ ʇʨʝʜʣʘʛʘʝʤʳʝ ʩʮʝʥʘʨʠʠ ʚ ʨʘʩʯʝʪʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʣʘʛʘʝʤʳʭ  

ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʧʨʠʤʝʨʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʉʂ çɸʣʴʬʘʩʪʨʘʭʦʚʘʥʠʝè 

1 ɺʥʝʜʨʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥ-

ʥʦʡ ʰʢʘʣʳ ʧʨʝʤʠʡ ʩ ʫʯʝʪʦʤ 

ʨʝʘʣʴʥʳʭ (ʥʘʜʫʤʘʥʥʳʭ) ʦʙʲʝ-

ʤʦʚ ʠ ʩʪʨʘʭʦʚʳʭ ʩʘʥʢʮʠʡ. 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ 

ʦʪ ʧʨʦʚʝʜʝʥʥʳʭ ʤʝʨʦ-

ʧʨʠʷʪʠʡ ʧʦ ʫʚʝʣʠʯʝʥʠʶ 

ʢʦʣʠʯʝʩʪʚʘ ʜʦʛʦʚʦʨʦʚ 

ʆʉɸɻʆ 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ ʚʥʝ-

ʜʨʝʥʠʷ ʨʝʢʣʘʤʳ ʠ ʈR 

2 ʇʨʝʜʣʘʛʘʝʤʳʡ ʘʣʛʦʨʠʪʤ ʨʘʩʯʝʪʘ ʧʦ ʦʨʠʛʠʥʘʣʴʥʳʤ ʵʢʦʥʦʤʝʪʨʠʯʝʩʢʠʤ ʤʦʜʝʣʷʤ 

 ȹʈi = P2 ï P1 + ɗ ï Si 

ʛʜʝ ȹʈi ï ʧʨʠʨʦʩʪ ʧʨʠʙʳʣʠ 

(ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ), ʧʦʣʫ-

ʯʝʥʥʦʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʥʝʜʨʝʥʠʷ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʡ ʰʢʘʣʳ 

ʧʨʝʤʠʡ ʩ ʫʯʝʪʦʤ ʨʝʘʣʴʥʳʭ (ʥʘ-

ʜʫʤʘʥʥʳʭ) ʦʙʲʝʤʦʚ ʠ ʰʪʨʘʬ-

ʥʳʭ ʩʘʥʢʮʠʡ, ʨʫʙ.; 

P1 ï ʦʞʠʜʘʝʤʘʷ ʧʨʠʙʳʣʴ ï 

çʥʝʪʪʦè ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɿʘʢʦ-

ʥʦʤ ʦʙ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ 

ʆʉɸɻʆ, ʨʫʙ; 

P2 ï ʨʝʘʣʴʥʘʷ (ʥʘʜʫʤʘʥʥʘʷ) 

ʧʨʠʙʳʣʴ ï çʙʨʫʪʪʦè ʩ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝʤ ʧʩʝʚʜʦ ʘʢʪʫʘʨʥʳʭ 

ʨʘʩʯʝʪʦʚ ï ʩʪʨʘʭʦʚʳʭ ʩʦʬʠʟʤʦʚ 

(2ʭ2=S) ʘʚʪʦʶʨʠʩʪʦʚ, ʨʫʙ.; 

Si ï ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ (ʌɿʇ), 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʘʷ ʦʧʣʘʪʫ 

ʢʦʥʩʘʣʪʠʥʛʦʚʳʭ ʫʩʣʫʛ ʩʦ ʩʪʦ-

ʨʦʥʳ ʢʦʤʤʝʨʯʝʩʢʠʭ ʘʚʪʦʶʨʠ-

ʩʪʦʚ (ʚ ʪ.ʯ. ʧʦ ʜʦʛʦʚʦʨʘʤ ʧʦʜ-

ʨʷʜʘ), ʨʫʙ.; 

ɗ ï ʰʪʨʘʬʳ, ʧʝʥʠ, ʥʝʫʩʪʦʡʢʠ, 

ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʝ ʚʳʧʣʘʪʳ, 

ʚʟʘʠʤʥʦʝ ʧʦʛʘʰʝʥʠʝ ʜʦʤʦʚʳʭ 

ʦʙʷʟʘʪʝʣʴʩʪʚ (ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʧʨʠʙʳʣʠ, ʢʦʤʧʦʥʝʥʪʘ, ʢʦʪʦʨʫʶ 

ʧʦʣʫʯʠʪ ʩʪʨʘʭʦʚʦʡ ʨʳʥʦʢ).  

ʕʜ = (ʇ2 ï ʇ1)*ɸ2 

ʛʜʝ ʕʜ ï ʛʦʜʦʚʦʡ ʵʢʦʥʦ-

ʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʧʦʣʫ-

ʯʝʥʥʳʡ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʨʦ-

ʧʨʠʷʪʠʡ ʧʦ ʫʚʝʣʠʯʝʥʠʶ 

ʢʦʣʠʯʝʩʪʚʘ ʜʦʛʦʚʦʨʦʚ (ʚ 

ʪʦʤ ʯʠʩʣʝ online ï ʝ ï 

ʆʉɸɻʆ), ʨʫʙ.; 

 ʇ1 ï ʧʨʠʙʳʣʴ (ʬʠʥʘʥ-

ʩʦʚʳʡ ʨʝʟʫʣʴʪʘʪ +) ʜʦ 

ʧʨʦʚʝʜʝʥʠʷ ʤʝʨʦʧʨʠʷ-

ʪʠʡ ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʢʘ 

ʆʉɸɻʆ ï ʧʨʦʩʪʦʝ ʚʦʩ-

ʧʨʦʠʟʚʦʜʩʪʚʦ, ʨʫʙ.; 

ʇ2 ï ʧʨʠʙʳʣʴ (ʬʠʥʘʥʩʦ-

ʚʳʡ ʨʝʟʫʣʴʪʘʪ -) ʧʦʩʣʝ 

ʧʨʦʚʝʜʝʥʠʷ ʢʘʨʜʠʥʘʣʴ-

ʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʫʩ-

ʣʦʚʠʷʭ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʪʨʘ-

ʭʦʚʦʛʦ ʨʳʥʢʘ ʆʉɸɻʆ ï 

ʨʘʩʰʠʨʝʥʥʦʝ ʚʦʩʧʨʦʠʟ-

ʚʦʜʩʪʚʦ, ʨʫʙ.; 

ɸ2 ï ʢʦʣʠʯʝʩʪʚʦ ʜʦʛʦʚʦ-

ʨʦʚ ʆʉɸɻʆ ʚ ʛʦʜʦʚʦʤ 

ʨʘʟʜʝʣʝ ʧʦʩʣʝ ʧʨʦʚʝʜʝ-

ʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ (çʥʦʫ-

ʭʘʫè) 

ʕpr = (ȹʇ / ʀ) * 100%  

ʛʜʝ ʕpr ï ʚʝʣʠʯʠʥʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʧʦʣʫʯʘʝʤʘʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʚʣʦʞʝʥʠʷ ʜʝʥʝʞʥʳʭ 

ʩʨʝʜʩʪʚ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʩʪʨʘ-

ʭʦʚʦʛʦ ʨʳʥʢʘ (ʆʉɸɻʆ); 

ȹʇ = ʇ2 ï ʇ1 ï ʧʨʠʨʦʩʪ ʧʨʠʙʳʣʠ 

ʩʪʨʘʭʦʚʦʡ ʢʦʤʧʘʥʠʠ çɸʣʴʬʘʩʪʨʘ-

ʭʦʚʘʥʠʝèʜʦ (2016 ʛ.) ʠ ʧʦʩʣʝ 

(2017 ʛ.) ʧʨʦʚʝʜʝʥʥʳʭ ʩʠʩʪʝʤʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ (ʚ ʪ.ʯ. ʨʝʢʣʘʤʳ ʠ 

ʈR; 

ʇ1- ʧʨʠʙʳʣʴ (ʬʠʥʘʥʩʦʚʳʡ ʨʝ-

ʟʫʣʴʪʘʪ +) ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʤʝʨʦ-

ʧʨʠʷʪʠʡ ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʢʘ 

ʆʉɸɻʆ ï ʧʨʦʩʪʦʝ ʚʦʩʧʨʦʠʟʚʦʜ-

ʩʪʚʦ, ʨʫʙ.; 

ʇ2 ï ʧʨʠʙʳʣʴ (ʬʠʥʘʥʩʦʚʳʡ ʨʝ-

ʟʫʣʴʪʘʪ -) ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʢʘʨ-

ʜʠʥʘʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʫʩʣʦ-

ʚʠʷʭ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠʥʬʨʘʩʪʨʫʢ-

ʪʫʨʳ ʩʪʨʘʭʦʚʦʛʦ ʨʳʥʢʘ ʆʉɸɻʆ ï 

ʨʘʩʰʠʨʝʥʥʦʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ, 

ʨʫʙ.; 

ʀ ï ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʤʝʨʦ-

ʧʨʠʷʪʠʡ ʧʦ ʨʘʟʚʠʪʠʶ ʨʳʥʢʘ 

ʆʉɸɻʆ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ 

ʵʢʩʧʝʨʪʥʦʛʦ ʘʥʘʣʠʟʘ (ʚ ʪ.ʯ. ʥʘ 

ʨʝʢʣʘʤʫ ʠ ʈR), ʨʫʙ.; 

100% ï ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʧʦʢʘʟʘ-

ʪʝʣʴ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ 

3 ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʠ ʦʧʝʨʘʪʠʚʥʳʝ ʜʘʥʥʳʝ ʬʠʥʘʥʩʦʚʦʡ (ʙʫʭʛʘʣʪʝʨʩʢʦʡ)  

ʦʪʯʝʪʥʦʩʪʠ ʩʪʨʘʭʦʚʦʡ ʢʦʤʧʘʥʠʠ çɸʣʴʬʘʩʪʨʘʭʦʚʘʥʠʝè 

 ȹʈi = 1481000 ï 1103000 + 

+5400000 ï 250000=668000 ʨʫʙ.  

ʕʜ = (1481000 ï 1103000) 

*100 = 37,8 ʤʣʥ. ʨʫʙ. 

ʕpr = [(1481000 ï 1103000) / 

180000] *100% = 210% 

 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʨʳʥʢʘ ʆʉɸɻʆ 

ʥʘ ʤʝʟʦʫʨʦʚʥʝ. 

 

 



ʄʦʨʜʦʚʯʝʥʢʦʚ ʅ.ɺ., ʇʦʣʷʢʦʚ ɺ.ʄ., ʊʠʭʦʤʠʨʦʚ ɻ.ɸ. 

ʈʘʟʚʠʪʠʝ ʠ ʧʦʚʳʰʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʩʣʫʛ ʥʘ ʨʳʥʢʝ ʆʉɸɻʆ: » 
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ʈʠʩ. 1. ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʨʳʥʢʘ ʆʉɸɻʆ ʥʘ ʤʝʟʦʫʨʦʚʥʝ: 1 ï ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-

ʯʘʩʪʥʦʝ ʧʘʨʪʥʝʨʩʪʚʦ; 2 ï ʧʨʘʚʦʚʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ (ʚ ʪ.ʯ. ʟʘʢʦʥ ʦʙ ʦʙʷʟʘʪʝʣʴ-

ʥʦʤ ʩʪʨʘʭʦʚʘʥʠʠ); 3 ï ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʝ ʫʧʨʘʚ-

ʣʝʥʠʝ; 4 ï ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʠ ʩʝʨʪʠʬʠʢʘʮʠʷ ʘʚʪʦʩʪʨʘʭʦʚʘʥʠʷ ʥʘ ʨʳʥʢʝ ʫʩʣʫʛ;  

5 ï ʵʢʩʧʝʨʪʠʟʘ (ʚ ʪ.ʯ. ʩʫʜʝʙʥʘʷ) ʢʘʯʝʩʪʚʘ ʩʪʨʘʭʦʚʳʭ ʫʩʣʫʛ; 6 ï ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ 

ʨʳʥʢʘ ʩʪʨʘʭʦʚʳʭ ʫʩʣʫʛ (ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠ ʢʘʜʨʦʚʳʡ ʘʫʜʠʪ, ʠʥʜʠʢʘʪʠʚʥʦʝ 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ, ʨʝʢʣʘʤʘ, PR; 7 ï ʢʘʜʨʦʚʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ;  

8 ï ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʨʘʞʜʘʥ,  

ʨʝʛʠʦʥʘ ʠ ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ; 9 ï ʨʝʢʣʘʤʘ ʠ PR, ʵʢʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʤʝʪʦʜʳ  

ʠ ʤʦʜʝʣʠ (ʚ ʪ.ʯ. ʘʢʪʫʘʨʥʳʝ ʵʢʦʥʦʤʝʪʨʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʝ ʨʘʩʯʝʪʳ);  

10 ï ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʫʜʘ ʠ ʫʧʨʘʚʣʝʥʠʷ; 11 ï ʦʨʛʘʥʠʟʘʮʠʦʥ-

ʥʦ-ʵʢʦʥʦʤʠʯʝʢʠʡ ʤʝʭʘʥʠʟʤ (ʪʨʘʩʪ, ʘʫʪʩʦʨʪʠʥʛ, ʤʦʥʠʪʦʨʠʥʛ, ʢʦʥʪʨʦʣʣʠʥʛ,  

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʘʫʜʠʪ, ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʦʪʯʝʪʥʦʩʪʴ, ʧʨʦʛʨʘʤʤʘ);  

12 ï ʵʢʦʥʦʤʠʢʘ ʨʝʛʠʦʥʘ (ʚ ʪ.ʯ. ʜʝʤʦʛʨʘʬʠʷ) 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʦʞʝʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʥʘʧʨʘʚʣʝʥʳ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʥʘ 

ʧʦʚʳʰʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʩʪʠʪʫʪʘ ʆʉɸɻʆ, ʘ ʩ ʜʨʫʛʦʡ ï ʥʘ ʨʝʘʣʴ-

ʥʫʶ ʟʘʱʠʪʫ ʘʚʪʦʚʣʘʜʝʣʴʮʝʚ ʠ ʩʪʨʘʭʦʚʱʠʢʦʚ, ʪʝʤ ʩʘʤʳʤ ʧʦʚʳʰʘʷ ʩʪʘʪʫʩ ʠʥʬʨʘʩʪʨʫʢ-

ʪʫʨʳ ʩʪʨʘʭʦʚʦʛʦ ʨʳʥʢʘ, ʵʢʦʥʦʤʠʢʠ ʠ ʬʠʥʘʥʩʦʚ ʚ ʮʝʣʦʤ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʜʦʢʘʟʘʥʦ, ʯʪʦ ʨʳʥʦʢ ʆʉɸɻʆ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʩʝʛʤʝʥʪʦʤ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʳ ʩʪʨʘʭʦʚʦʛʦ ʨʳʥʢʘ, ʦʜʥʘʢʦ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʤʝʨ ʧʦ ʝʛʦ 

ʨʘʟʚʠʪʠʶ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ, ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʠ ʧʦʚʳʰʝʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʠ ʩʦʮʠʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʥʩʪʠʪʫʪʦʚ, ʚ ʪ.ʯ. ʨʳʥʢʘ ʆʉɸɻʆ.  

ɸʚʪʦʨʳ ʧʨʝʜʣʘʛʘʶʪ ʨʷʜ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʘʟʚʠʪʠʶ ʨʳʥʢʘ 

ʆʉɸɻʆ:  

ï ʫʩʠʣʝʥʠʝ ʚʣʠʷʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝ-

ʥʠʷ ʚ ʨʝʰʝʥʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʧʨʦʙʣʝʤ ʥʘ ʨʳʥʢʝ ʆʉɸɻʆ;  

ï ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʠ ʫʩʠʣʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ; 

ï ʨʘʟʨʘʙʦʪʢʘ ʩʪʘʥʜʘʨʪʘ ʘʚʪʦʩʪʨʘʭʦʚʘʥʠʷ ʆʉɸɻʆ, ʚ ʢʦʪʦʨʦʤ ʥʝʦʙʭʦʜʠʤʦ ʠʟʣʦʞʠʪʴ 

ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʨʘʩʯʝʪʘ ʚʦʟʤʦʞʥʦʛʦ 

ʫʱʝʨʙʘ ʦʪ ʩʪʨʘʭʦʚʳʭ ʩʣʫʯʘʝʚ; 

ï ʚʥʝʜʨʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʘʨʠʝʚ 

(ʪʨʘʩʪ, ʣʠʟʠʥʛ, ʤʦʥʠʪʦʨʠʥʛ, ʢʦʥʪʨʦʣʣʠʥʛ, ʢʦʥʮʝʩʩʠʠ, ʘʫʪʩʦʨʩʠʥʛ, ʢʦʤʧʣʝʢʩʥʳʡ ʜʠʘʛ-

ʥʦʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʘʫʜʠʪ) ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʳʥʢʘ ʆʉɸɻʆ; 

ï ʚʥʝʜʨʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʡ ʰʢʘʣʳ ʧʨʝʤʠʡ ʩ ʫʯʝʪʦʤ ʨʝʘʣʴʥʳʭ (ʥʘʜʫʤʘʥ-

ʥʳʭ) ʦʙʲʝʤʦʚ ʠ ʰʪʨʘʬʥʳʭ ʩʘʥʢʮʠʡ; 

ï ʫʯʝʪ ʬʦʨʩ-ʤʘʞʦʨʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ. 
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ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 59, 2019 ʛ. 

ʈʘʟʜʝʣ III . ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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Abstract: The article is devoted to the auto insurance problems and the OSAGO market de-

velopment. The Russia, Germany, USA and other countries auto insurance market analysis  

was carried out. The OSAGO market efficiency typology has been determined. The OSAGO 

insurance essence as an economic category, an innovative organizational and economic 

mechanism, an insurance services market infrastructure element is defined. The insurance 

services market problems, including insurance fraud are considered. Measures are being 

proposed for the OSAGO market development, scenarios for calculating the economic and 

social effectiveness of these measures are indicated. The OSAGO market transformation 

model at the meso-level has been developed. The CTP standard introduction is justified, as 

well as the introduction of organizational and economic mechanisms and tools (trust, leas-

ing, monitoring, controlling, concessions, outsourcing, comprehensive diagnostic analysis 

and technological audit) to improve the CTP market quality and the formation and operation 

efficiency. 
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ʋʉʃʋɻʀ çCARPOOLè ʅɸ ʆʉʅʆɺɽ ʇʆɼɺʀɾʅʆʉʊʀ 

ʅɸʉɽʃɽʅʀʗ ɻ. ɸʃʄɸʊʓ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʨʚʠʩ çCarpoolè, ʧʦʜʚʠʞʥʦʩʪʴ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʤʘʨʰʨʫʪʳ 

ʜʚʠʞʝʥʠʷ, ʟʘʛʨʫʞʝʥʥʦʩʪʴ ʜʦʨʦʛ, ʤʦʙʠʣʴʥʦʩʪʴ, ʦʙʱʝʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʫʩʪʦʡʯʠ-

ʚʳʝ ʚʠʜʳ ʪʨʘʥʩʧʦʨʪʘ, ʥʝʭʚʘʪʢʘ ʧʘʨʢʦʚʦʯʥʳʭ ʤʝʩʪ. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʘ ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʙʣʝʤ ʛʦʨʦʜʘ ɸʣ-

ʤʘʪʳ ï ʟʘʛʨʫʞʝʥʥʦʩʪʴ ʜʦʨʦʛ. ʇʨʝʜʣʦʞʝʥʦ ʨʝʰʝʥʠʝ ʧʦ ʩʥʠʞʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʘʚʪʦ-

ʤʦʙʠʣʝʡ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʠʤʝʥʝʥʠʷ ʢʦʥʮʝʧʮʠʠ çCarpoolè, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʩʪʨʘ-

ʥʘʭ ɽʚʨʦʧʳ. ʊʘʢ ʢʘʢ ʚ ʛ. ɸʣʤʘʪʳ ʜʘʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʘ, ʙʳʣʘ ʠʟʫʯʝʥʘ ʧʦ-

ʪʨʝʙʥʦʩʪʴ ʚ ʜʘʥʥʳʭ ʫʩʣʫʛʘʭ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʦʜʚʠʞʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʘ ɸʣ-

ʤʘʪʳ ʧʨʝʜʣʦʞʝʥʳ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʝ ʤʘʨʰʨʫʪʳ ʜʚʠʞʝʥʠʷ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʫʩʣʫʛʠ çCarpoolè. ʇʨʠ ʥʘʧʠʩʘʥʠʠ ʩʪʘʪʴʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʘʢʠʝ ʤʝʪʦʜʳ, ʢʘʢ ʥʘ-

ʙʣʶʜʝʥʠʝ, ʩʨʘʚʥʝʥʠʝ ʠ ʘʥʘʣʠʟ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʚ 

ʩʪʨʘʪʝʛʠʷʭ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ ʛʦʨʦʜʘ ɸʣʤʘʪʳ, ʘ ʪʘʢʞʝ ʤʦʛʫʪ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʩʧʦʩʦʙ ʩʥʠʞʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʜʦʨʦʛʘʭ ʠ ʨʘʟʛʨʫʟʢʘ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ɹʣʘʛʦʜʘʨʷ ʧʨʠʚʣʝʯʝʥʠʶ ʥʘʩʝʣʝʥʠʷ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʠʩ-

ʪʝʤʳ çCarpoolè ʚʦʟʤʦʞʥʦ ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʘʚʪʦʤʦʙʠʣʠʟʘʮʠʠ ʚ ʛʦʨʦʜʝ, ʫʤʝʥʴʰʠʪʴ 

ʫʨʦʚʝʥʴ ʧʨʦʙʦʢ ʥʘ ʜʦʨʦʛʘʭ. ʇʨʠ ʩʦʢʨʘʱʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʘʚʪʦʤʦʙʠʣʝʡ ʫʤʝʥʴʰʘʶʪʩʷ 

ʚʳʙʨʦʩʳ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ, ʚʳʜʝʣʷʝʤʳʭ ʧʨʠ ʩʛʦʨʘʥʠʠ ʪʦʧʣʠʚʘ. ʊʘʢʞʝ ʙʫʜʝʪ ʩʥʠʞʝʥʦ 

ʰʫʤʦʚʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʛʦʨʦʜʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ɺʚʝʜʝʥʠʝ 

ɸʣʤʘʪʳ, ʧʦʜʦʙʥʦ ʣʶʙʦʤʫ ʢʨʫʧʥʦʤʫ ʛʦʨʦʜʫ, ʨʘʟʚʠʚʘʝʪʩʷ ʩʪʨʝʤʠʪʝʣʴʥʳʤʠ ʪʝʤʧʘ-

ʤʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʦʩʪʫ ʘʚʪʦʤʦʙʠʣʠʟʘʮʠʠ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʧʨʦʙʣʝʤ ʩ ʪʨʘʥʩʧʦʨʪ-

ʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʛʦʨʦʜʘ. ʅʘʩʝʣʝʥʠʶ ʧʨʠʭʦʜʠʪʩʷ ʩʪʘʣʢʠʚʘʪʴʩʷ ʩ ʪʘʢʠʤʠ ʧʨʦʙʣʝ-

ʤʘʤʠ, ʢʘʢ ʟʘʪʦʨʳ ʥʘ ʜʦʨʦʛʘʭ, ʦʪʩʫʪʩʪʚʠʝ ʩʚʦʙʦʜʥʳʭ ʧʘʨʢʦʚʦʯʥʳʭ ʤʝʩʪ, ʵʢʦʣʦʛʠʯʝʩʢʦʝ 

ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ ʚʳʭʣʦʧʥʳʤʠ ʛʘʟʘʤʠ ʠ ʰʫʤʦʚʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʦʪ ʨʘʙʦʪʘʶʱʠʭ ʘʚ-

ʪʦʤʦʙʠʣʝʡ ʥʘ ʦʨʛʘʥʳ ʩʣʫʭʘ ʣʶʜʝʡ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʛʦʨʦʜʝ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʦʜʥʠʤ ʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʰʝʥʠʡ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʙʣʝʤ ɸʣʤʘʪʳ ʷʚʣʷʝʪʩʷ ʢʦʥʮʝʧʮʠʷ 

çCarpoolè, ʦʟʥʘʯʘʶʱʘʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʯʘʩʪʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʜʣʷ ʧʦʜʚʦʟʘ ʣʶʜʝʡ, ʥʝ 

ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʧʦʣʫʯʝʥʠʝ ʟʘʨʘʙʦʪʢʘ ʦʪ ʧʦʧʫʪʯʠʢʦʚ [1]. ʇʨʠ ʪʘʢʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʘʚʪʦʤʦʙʠʣʷ ʨʘʩʭʦʜʳ ʥʘ ʪʦʧʣʠʚʦ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʩʨʝʜʠ ʚʩʝʭ ʫʯʘʩʪ-

ʥʠʢʦʚ, ʠ ʚʳʙʠʨʘʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʡ ʤʘʨʰʨʫʪ ʧʦʝʟʜʢʠ ʙʝʟ ʟʥʘʯʠʪʝʣʴʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʦʪ 

ʦʩʥʦʚʥʦʛʦ ʤʘʨʰʨʫʪʘ ʚʣʘʜʝʣʴʮʘ ʘʚʪʦʤʦʙʠʣʷ [2].  

ʂʦʥʮʝʧʮʠʷ ʩ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ 

ʠ ʚ ʉʐɸ, ʛʜʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʤʦʪʠʚʠʨʫʝʪ ʥʘʩʝʣʝʥʠʝ ʢ ʧʦʣʴʟʦʚʘʥʠʶ ʫʩʣʫʛʦʡ ʨʘʟʣʠʯ-

ʥʳʤʠ ʩʧʦʩʦʙʘʤʠ [3]. ɹʳʣʠ ʚʳʜʝʣʝʥʳ ʦʪʜʝʣʴʥʳʝ ʧʦʣʦʩʳ ʜʚʠʞʝʥʠʷ ʜʣʷ ʘʚʪʦʤʦʙʠʣʝʡ ʩ 

ʧʦʣʥʦʡ ʟʘʛʨʫʞʝʥʥʦʩʪʴʶ ʧʘʩʩʘʞʠʨʘʤʠ, ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʦʪʜʝʣʴʥʳʝ ʧʘʨʢʦʚʦʯʥʳʝ ʤʝʩʪʘ, 

ʣʴʛʦʪʳ ʥʘ ʧʨʦʝʟʜ ʧʦ ʧʣʘʪʥʳʤ ʜʦʨʦʛʘʤ. ɺʩʝ ʵʪʠ ʤʝʨʳ ʧʦʚʣʠʷʣʠ ʥʘ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʝ 

mailto:tyulyubayeva@dku.kz
mailto:a.bakhareva.dku@mail.ru
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%80%D1%88%D1%80%D1%83%D1%82


ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 59, 2019 ʛ. 
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ʨʘʟʚʠʪʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʫʩʣʫʛʠ çCarpoolè, ʢʦʪʦʨʘʷ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʣʴʟʫʝʪ-

ʩ ̫ʜʦʩʪʘʪʦʯʥʳʤ ʩʧʨʦʩʦʤ. ɺ çʇʨʦʛʨʘʤʤʝ ʨʘʟʚʠʪʠʷ ɸʣʤʘʪʳ 2020è ʦʜʥʦʡ ʠʟ ʮʝʣʝʡ ʚ̫-

ʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʪʨʝʥʜʘ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʘʚʪʦʤʦʙʠʣʝʤ. ɺ ʧʨʦʝʢʪʝ çʋʩʪʦʡ-

ʯʠʚʳʡ ʪʨʘʥʩʧʦʨʪ ʛʦʨʦʜʘ ɸʣʤʘʪʳè ʪʘʢʞʝ ʫʧʦʤʠʥʘʝʪʩʷ ʦ ʩʠʩʪʝʤʝ çCarpoolè, ʢʘʢ ʩʧʦ-

ʩʦʙʝ ʩʥʠʞʝʥʠʷ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʜʦʨʦʛ, ʥʦ ʯʝʪʢʦ ʥʝ ʫʢʘʟʳʚʘʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʚʥʝʜʨʝʥʠʷ ʢʦʥʮʝʧʮʠʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʛʦʨʦʜʝ ɸʣʤʘʪʳ, ʠ ʥʝ ʧʨʠʥʠʤʘʶʪʩʷ ʤʝʨʳ 

ʧʦ ʠʥʬʦʨʤʠʨʦʚʘʥʠʶ ʠ ʤʦʪʠʚʠʨʦʚʘʥʠʶ ʥʘʩʝʣʝʥʠʷ ʢ ʧʦʣʴʟʦʚʘʥʠʶ ʩʠʩʪʝʤʦʡ 

çCarpoolè [4]. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʩʚʷʟʘʥʘ ʩ ʪʝʤ, ʯʪʦ ɸʣʤʘʪʳ ʥʫʞʜʘʝʪʩʷ ʚ ʧʨʠʤʝʥʝʥʠʠ 

ʤʝʨ ʧʦ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʘ ʠ ʚ ʩʦʢʨʘʱʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʘʚʪʦʤʦʙʠʣʝʡ 

ʚ ʧʨʝʜʝʣʘʭ ʛʦʨʦʜʘ. ʉ ʧʦʤʦʱʴʶ ʢʦʥʮʝʧʮʠʠ çCarpoolè ʤʦʞʥʦ ʙʫʜʝʪ ʩʥʠʟʠʪʴ ʪʨʘʥʩʧʦʨʪ-

ʥʫʶ ʟʘʛʨʫʞʝʥʥʦʩʪʴ ʛʦʨʦʜʘ ʙʝʟ ʤʘʩʰʪʘʙʥʳʭ ʟʘʪʨʘʪ, ʪʘʢʠʭ ʢʘʢ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʨʘʟʚʷʟʦʢ 

ʠ ʨʘʩʰʠʨʝʥʠʷ ʜʦʨʦʞʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʦʩʪʘʝʪʩʷ ʧʨʠʚʣʝʯʝʥʠʝ ʥʘ-

ʩʝʣʝʥʠʷ ʢ ʧʦʣʴʟʦʚʘʥʠʶ ʫʩʣʫʛʦʡ çCarpoolè, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʦʩʪʘʚʠʪʴ 

ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʤʘʨʰʨʫʪʳ, ʧʦ ʢʦʪʦʨʳʤ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʧʝʨʝʜʚʠʛʘʪʴʩʷ ʚ ʨʘʤʢʘʭ 

ʜʘʥʥʦʡ ʢʦʥʮʝʧʮʠʠ. 

ʅʦʚʠʟʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʢʦʥʮʝʧʮʠʷ çCarpoolè ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʥʝ ʨʘʙʦʪʘʝʪ ʚ ʛʦʨʦʜʝ ɸʣʤʘʪʳ, ʧʦʵʪʦʤʫ ʤʦʞʥʦ ʥʘ ʦʩʥʦʚʝ ʧʦʜʚʠʞʥʦʩʪʠ ʥʘʩʝʣʝ-

ʥʠʷ ʨʘʟʨʘʙʦʪʘʪʴ ʤʘʨʰʨʫʪʳ, ʧʦ ʢʦʪʦʨʳʤ ʘʚʪʦʤʦʙʠʣʠʩʪʳ ʠ ʧʦʧʫʪʯʠʢʠ ʩʤʦʛʫʪ ʦʩʫʱʝʩʪ-

ʚʣʷʪʴ ʩʚʦʠ ʧʦʝʟʜʢʠ. 

ʈʘʙʦʪʘ ʠʩʭʦʜʠʪ ʠʟ ʛʠʧʦʪʝʟʳ, ʯʪʦ ʙʣʘʛʦʜʘʨʷ ʨʘʟʨʘʙʦʪʢʘʤ ʤʘʨʰʨʫʪʦʚ çCarpoolè ʚ 

ɸʣʤʘʪʳ ʜʘʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʘʩʝʣʝʥʠʝʤ ʚ ʤʘʩʰʪʘʙʥʳʭ ʨʘʟʤʝʨʘʭ 

ʠ ʧʦʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ. 

ʎʝʣʴ ï ʨʘʟʨʘʙʦʪʘʪʴ ʤʘʨʰʨʫʪʳ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʫʩʣʫʛʠ çCarpoolè ʩ ʫʯʝʪʦʤ ʧʦʜ-

ʚʠʞʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʛ. ɸʣʤʘʪʳ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

ï ʠʟʫʯʠʪʴ ʧʦʜʚʠʞʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʘ ɸʣʤʘʪʳ;  

ï ʨʘʟʨʘʙʦʪʘʪʴ ʤʘʨʰʨʫʪ rʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʜʚʠʞʝʥʠʷ çCarpoolè; 

ï ʦʧʨʝʜʝʣʠʪʴ ʤʝʩʪʘ ʜʣʷ ʧʘʨʢʦʚʢʠ ʚ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʘʨʰʨʫ-

ʪʦʚ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ ʦʩʥʦʚ rʟʘʢʣʶʯʘʪʁʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʠ ʥʘ-

ʧʠʩʘʥʠʠ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʤʝʪʦʜʦʚ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʠʤʝʥʥʦ: ʥʘʙʣʶʜʝʥʠ,̫ 

ʩʨʘʚʥʝʥʠ ̫ʠ ʤʝʪʦʜʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʘʢ ʚ ʵʤʧʠʨʠʯʝʩʢʠʭ, ʪʘʢ ʠ ʚ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷʭ, ʵʪʦ: ʘʥʘʣʠʟ ʟʘʨʫʙʝʞʥʦʡ ʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʤʝʪʦʜ ʢʣʘʩʩʠʬʠ-

ʢʘʮʠʠ, ʤʝʪʦʜʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ʆʙʲʝʤʳ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʦʙʫʩʣʦʚʣʝʥʳ ʯʠʩʣʝʥʥʦʩʪʴʶ ʠ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʧʦʜʚʠʞʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ. ʇʦʜʚʠʞʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ï ʵʪʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ, 

ʦʧʨʝʜʝʣʷʶʱʠʡ ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʧʝʨʝʤʝʱʝʥʠʡ ʥʘ ʯʝʣʦʚʝʢʘ ʚ ʛʦʜ. ʇʦʜʚʠʞʥʦʩʪʴ ʥʘʩʝʣʝ-

ʥʠʷ ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʨʘʟʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʪʘʢʠʭ ʢʘʢ ʫʨʦʚʝʥʴ ʞʠʟʥʠ ʠ ʙʣʘʛʦʩʦʩʪʦʷ-

ʥʠʷ ʥʘʩʝʣʝʥʠʷ, ʯʠʩʣʝʥʥʦʩʪʴ ʞʠʪʝʣʝʡ, ʪʨʘʥʩʧʦʨʪʥʘʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ, ʨʘʟ-

ʤʝʨʳ ʠ ʧʣʘʥʠʨʦʚʢʘ ʛʦʨʦʜʘ, ʨʘʩʧʦʣʦʞʝʥʠʝ ʤʝʩʪ ʪʨʫʜʘ ʠ ʦʪʜʳʭʘ ʥʘʩʝʣʝʥʠʷ [5]. 

ʇʦʜʚʠʞʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʙʳʚʘʝʪ ʜʚʫʭ ʚʠʜʦʚ, ʘ ʠʤʝʥʥʦ: ʦʙʱʘʷ ʠ ʪʨʘʥʩʧʦʨʪʥʘʷ. 

ʆʙʱʘʷ ʧʦʜʚʠʞʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʯʠʩʣʦʤ ʧʝʨʝʤʝʱʝʥʠʡ ʥʘʩʝʣʝʥʠʷ ʧʦ 

ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ, ʚʢʣʶʯʘʷ ʧʝʨʝʜʚʠʞʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ ʠ ʧʝʰʠʝ ʧʦʭʦʜʳ, ʪʨʘʥʩ-

ʧʦʨʪʥʘʷ ʧʦʜʚʠʞʥʦʩʪʴ ʧʦʢʘʟʳʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʧʦʝʟʜʦʢ ʥʘʩʝʣʝʥʠʷ ʥʘ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚʘʭ[6] 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʜʚʠʞʥʦʩʪʠ ʚʩʝ ʛʦʨʦʜʩʢʦʝ ʥʘʩʝʣʝʥʠʝ ʜʝʣʠʪʩʷ ʥʘ ʛʨʫʧʧʳ. ɺ 

ʛʨʫʧʧʫ çɸè ʚʭʦʜʷʪ ʨʘʙʦʪʥʠʢʠ ʛʨʘʜʦʦʙʨʘʟʫʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʫʯʨʝʞʜʝʥʠʡ; çɹè ʩʦ-

ʩʪʦʠʪ ʠʟ ʨʘʙʦʪʥʠʢʦʚ ʦʙʩʣʫʞʠʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʫʯʨʝʞʜʝʥʠʡ; çɺè ï ʫʯʘʱʠʝʩʷ 

ʫʥʠʚʝʨʩʠʪʝʪʦʚ, ʢʦʣʣʝʜʞʝʡ; çɻè ï ʥʝʨʘʙʦʪʘʶʱʝʝ ʥʘʩʝʣʝʥʠʝ, ʢ ʢʦʪʦʨʦʤʫ ʦʪʥʦʩʷʪʩʷ ʜʝ-



ʊʶʣʶʙʘʝʚʘ ɼ.ʄ., ɹʘʭʘʨʝʚʘ ɸ.ɼ. 

ʈʘʟʨʘʙʦʪʢʘ ʤʘʨʰʨʫʪʦʚ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʫʩʣʫʛʠ çCarpoolè ʥʘ ʦʩʥʦʚʝ ʧʦʜʚʠʞʥʦʩʪʠ » 
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ʪʠ, ʧʝʥʩʠʦʥʝʨʳ, ʠʥʚʘʣʠʜʳ ʠ ʜʦʤʦʭʦʟʷʡʢʠ [7, 31]. ɼʣʷ ʥʘʩʝʣʝʥʠʷ ʭʘʨʘʢʪʝʨʝʥ ʩʣʝʜʫʶ-

ʱʠʡ ʩʦʩʪʘʚ ʧʦ ʛʨʫʧʧʘʤ (ʨʠʩ. 1). 

ɹʦʣʴʰʝʡ ʯʘʩʪʴʶ ʥʘʩʝʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʙʝʟʨʘʙʦʪʥʳʝ ʧʦ ʢʘʢʠʤ-ʣʠʙʦ ʧʨʠʯʠʥʘʤ ʣʶʜʠ, 

ʧʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʧʝʨʝʜʚʠʞʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪ ʥʘʩʝʣʝʥʠʝ ʛʨʫʧʧ çɸè, çɹè ʠ 

çɺè.  

ʊʨʘʥʩʧʦʨʪʥʘʷ ʧʦʜʚʠʞʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʤʝʨʘ ʛʦ-

ʨʦʜʘ ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚ ʥʝʤ ʦʙʲʝʢʪʦʚ ʪʨʫʜʘ ʠ ʦʪʜʳʭʘ, ʤʝʩʪ ʢʫʣʴʪʫʨʥʦʛʦ ʟʥʘʯʝʥʠʷ ʠ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ. ʊʘʢ ʢʘʢ ʚ ʢʘʞʜʦʡ ʧʦʝʟʜʢʝ ʟʘʣʦʞʝʥ ʩʤʳʩʣ, ʪʦ ʚʩʝ ʧʝʨʝʜʚʠ-

ʞʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦ ʮʝʣʷʤ. ʆʩʥʦʚʥʳʤʠ ʷʚʣʷʶʪʩʷ ʪʨʫʜʦʚʳʝ ʧʦʝʟʜʢʠ, 

ʠ ʥʘ ʥʠʭ ʧʨʠʭʦʜʠʪʩʷ ʙʦʣʴʰʝ ʧʦʣʦʚʠʥʳ ʧʝʨʝʜʚʠʞʝʥʠʡ, ʟʘʪʝʤ ʣʶʜʠ ʧʝʨʝʤʝʱʘʶʪʩʷ ʧʦ 

ʙʳʪʦʚʳʤ ʜʝʣʘʤ, ʤʝʥʴʰʫʶ ʯʘʩʪʴ ʟʘʥʠʤʘʶʪ ʧʦʝʟʜʢʠ ʥʘ ʦʪʜʳʭ, ʠ ʦʩʪʘʚʰʘʷʩʷ ʯʘʩʪʴ ʧʦ-

ʝʟʜʦʢ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʝʨʝʝʟʜʳ [8]  

ʇʦ ʮʝʣʝʚʦʤʫ ʥʘʟʥʘʯʝʥʠʶ ʧʦʜʚʠʞʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ 

ʛʨʫʧʧ: ʧʝʨʝʜʚʠʞʝʥʠʷ ʧʦ ʨʘʙʦʯʠʤ ʜʝʣʘʤ, ʧʝʨʝʜʚʠʞʝʥʠʷ ʫʯʘʱʠʭʩʷ ʩ ʫʯʝʙʥʳʤʠ ʮʝʣʷʤʠ, 

ʧʝʨʝʜʚʠʞʝʥʠʷ ʢ ʢʫʣʴʪʫʨʥʳʤ ʤʝʩʪʘʤ ʠ ʫʯʨʝʞʜʝʥʠʷʤ, ʧʝʨʝʤʝʱʝʥʠʷ ʧʦ ʙʳʪʦʚʳʤ ʮʝʣʷʤ 

ʠ ʩ ʮʝʣʷʤʠ ʘʢʪʠʚʥʦʛʦ ʦʪʜʳʭʘ [9]. 

 

 

   ï çɸè;  ï çɹè;  ï çɺè;  ï çɻè. 

ʈʠʩ. 1. ʉʦʩʪʘʚ ʥʘʩʝʣʝʥʠʷ ʧʦ ʛʨʫʧʧʘʤ [7] 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʘʣʴʥʦʩʪʠ ʠ ʮʝʣʠ ʧʝʨʝʜʚʠʞʝʥʠʷ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʨʝʜʥʝʩʪʘ-

ʪʠʩʪʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʦʣʴʟʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

ʉʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʦʣʴʟʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʦʤ [7, ʩ. 31] 

ɼʘʣʴʥʦʩʪʴ ʧʝʨʝʜʚʠʞʝʥʠʷ, ʢʤ ɼʦ 1 1,5 2 2,5 3 ɹʦʣʝʝ 3 

ʊʨʫʜʦʚʳʝ ʧʝʨʝʜʚʠʞʝʥʠʷ 0,3 0,65 0,9 1 1 1 

ʂʫʣʴʪʫʨʥʦ- ʙʳʪʦʚʳʝ ʧʝʨʝ-

ʜʚʠʞʝʥʠʷ 

0,15 0,4 0,65 0,8 0,9 1 

 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʧʦʜʚʠʞʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ 

ʦʢʘʟʳʚʘʝʪ ʨʘʟʚʠʪʦʩʪʴ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ. ʆʩʥʦʚʥʳʤ ʦʛʨʘʥʠʯʝ-

ʥʠʝʤ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʠ ʠʥʜʫʩʪʨʠʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʷʚʣʷʝʪʩʷ 

ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ. ʋʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʛʦʨʦʜʘ ʟʘ 

ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ ʧʣʦʱʘʜʝʡ ʨʝʢʨʝʘʮʠʠ ʠ ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ ʧʨʠʚʝ-

ʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʦʜʚʠʞʥʦʩʪʠ [10].  

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʧʦʜʚʠʞʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʘ ɸʣʤʘʪʳ, ʙʳʣʠ ʩʜʝʣʘʥʳ ʚʳʚʦʜʳ, 

ʯʪʦ ʚʩʝ ʜʚʠʞʝʥʠʷ ʚ ʛʦʨʦʜʝ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʚ ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʷʭ (ʨʠʩ. 2).  



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 59, 2019 ʛ. 

ʈʘʟʜʝʣ III . ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ɽʞʝʜʥʝʚʥʦ ʩ ʫʪʨʘ ʚ ʮʝʥʪʨ ʛʦʨʦʜʘ ʧʝʨʝʤʝʱʘʝʪʩʷ ʥʘʩʝʣʝʥʠʝ ʠʟ ʩʧʘʣʴʥʳʭ ʨʘʡʦʥʦʚ ʥʘ 

ʨʘʙʦʪʫ, ʫʯʝʙʫ, ʧʦ ʣʠʯʥʳʤ ʜʝʣʘʤ, ʘ ʚʝʯʝʨʦʤ ʝʜʫʪ ʦʙʨʘʪʥʦ ʚ ʤʠʢʨʦʨʘʡʦʥʳ. ʆʩʥʦʚʥʳʤʠ 

ʤʝʩʪʘʤʠ ʩʢʦʧʣʝʥʠʷ ʙʠʟʥʝʩ-ʮʝʥʪʨʦʚ ʠ ʦʬʠʩʥʳʭ ʧʦʤʝʱʝʥʠʡ ʷʚʣʷʶʪʩʷ ɹʦʩʪʘʥʜʳʢʩʢʠʡ ʠ 

ʄʝʜʝʫʩʢʠʡ ʨʘʡʦʥʳ. ʂ ʩʧʘʣʴʥʳʤ ʨʘʡʦʥʘʤ ʦʪʥʦʩʷʪʩʷ ʅʘʫʨʳʟʙʘʡʩʢʠʡ, ɸʫʵʟʦʚʩʢʠʡ, 

ʊʫʨʢʩʠʙʩʢʠʡ ʠ ɸʣʘʪʘʫʩʢʠʡ. ʂʨʘʩʥʳʤʠ ʧʦʤʝʪʢʘʤʠ ʦʪʤʝʯʝʥʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʩʥʦʚʥʳʭ 

ʙʠʟʥʝʩ-ʮʝʥʪʨʦʚ ʠ ʙʦʣʴʰʠʝ ʩʢʦʧʣʝʥʠʷ ʦʬʠʩʦʚ, ʯʝʨʥʳʤʠ ʣʠʥʠʷʤʠ ï ʜʚʠʞʝʥʠʝ ʥʘʩʝʣʝ-

ʥʠʷ ʦʪ ʩʧʘʣʴʥʳʭ ʨʘʡʦʥʦʚ ʢ ʮʝʥʪʨʘʤ ʠ ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʂʘʢ ʚʠʜʥʦ ʥʘ ʢʘʨʪʝ, 

ʩʧʘʣʴʥʳʝ ʨʘʡʦʥʳ ʚ ʦʩʥʦʚʥʦʤ ʥʘʭʦʜʷʪʩʷ ʥʘ ʦʢʨʘʠʥʘʭ, ʘ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʥʘʩʝʣʝʥʠʝ ʙʫ-

ʜʝʪ ʧʝʨʝʜʚʠʛʘʪʴʩʷ ʦʪ ʦʢʨʘʠʥ ʚ ʮʝʥʪʨ. 

 

 

ʈʠʩ. 2. ɽʞʝʜʥʝʚʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʛʦʨʦʜʘ ɸʣʤʘʪʳ 

ɺʪʦʨʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʦʝʟʜʦʢ ʷʚʣʷʶʪʩʷ ʝʞʝʜʥʝʚʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʣʶʜʝʡ ʠʟ 

ʙʣʠʞʘʡʰʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʚ ʮʝʥʪʨ ʛʦʨʦʜʘ ʠ ʦʙʨʘʪʥʦ. ɺ ʛʦʨʦʜ ɸʣʤʘʪʳ ʦʪ ʢʨʫʧ-

ʥʳʭ ʦʙʣʘʩʪʥʳʭ ʮʝʥʪʨʦʚ ʠ ʛʦʨʦʜʦʚ-ʩʧʫʪʥʠʢʦʚ ʚʝʜʫʪ ʥʝʩʢʦʣʴʢʦ ʪʨʘʩʩ (ʨʠʩ. 3), ʧʦ ʢʦʪʦ-

ʨʳʤ ʝʞʝʜʥʝʚʥʦ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʧʝʨʝʜʚʠʞʝʥʠʷ ʥʘʩʝʣʝʥʠʷ. 

 

 

ʈʠʩ. 3. ɼʦʨʦʛʠ, ʚʝʜʫʱʠʝ ʠʟ ʦʙʣʘʩʪʥʳʭ ʮʝʥʪʨʦʚ ʚ ʛʦʨʦʜ ɸʣʤʘʪʳ 

ʀʟ ʛʦʨʦʜʘ ɽʩʠʢ, ʮʝʥʪʨʘ ɽʥʙʝʢʰʠʢʘʟʘʭʩʢʦʛʦ ʨʘʡʦʥʘ ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʨʦʣʦ-

ʞʝʥʘ ʪʨʘʩʩʘ ʂʫʣʴʞʠʥʩʢʠʡ ʪʨʘʢʪ, ʘ ʠʟ ʛʦʨʦʜʘ ʊʘʣʛʘʨ, ʮʝʥʪʨʘ ʊʘʣʛʘʨʩʢʦʛʦ ʨʘʡʦʥʘ ɸʣ-

ʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʚʝʜʝʪ ʪʨʘʩʩʘ ʊʘʣʛʘʨʩʢʠʡ ʪʨʘʢʪ. ʕʪʠ ʪʨʘʩʩʳ ʩʦʝʜʠʥʷʶʪʩʷ ʚ ʨʘʟʚʷʟ-



ʊʶʣʶʙʘʝʚʘ ɼ.ʄ., ɹʘʭʘʨʝʚʘ ɸ.ɼ. 

ʈʘʟʨʘʙʦʪʢʘ ʤʘʨʰʨʫʪʦʚ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʫʩʣʫʛʠ çCarpoolè ʥʘ ʦʩʥʦʚʝ ʧʦʜʚʠʞʥʦʩʪʠ » 
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ʢʫ ʠ ʧʨʦʜʦʣʞʘʶʪʩʷ ɺʦʩʪʦʯʥʦʡ ʦʙʲʝʟʜʥʦʡ ʜʦʨʦʛʦʡ. ʆʪ ʛʦʨʦʜʘ ʂʘʧʯʘʛʘʡ ʚʝʜʝʪ ʚʳʩʦʢʦ-

ʩʢʦʨʦʩʪʥʘʷ ʪʨʘʩʩʘ ɸʣʤʘʪʳ ï ʂʘʧʯʘʛʘʡ, ʢʦʪʦʨʘʷ ʥʘ ʚʲʝʟʜʝ ʚ ʛʦʨʦʜ ʚʭʦʜʠʪ ʚ ʨʘʟʚʷʟʢʫ c 

ʫʣʠʮʘʤʠ ɹʝʢʤʘʭʘʥʦʚʘ, ʉʝʚʝʨʥʦʝ ʂʦʣʴʮʦ ʰʦʩʩʝ ʠ ɹʫʨʫʥʜʘʡʩʢʦʡ. ʏʝʨʝʟ ʂʘʩʢʝʣʝʥ, 

ʮʝʥʪʨ ʂʘʨʘʩʘʡʩʢʦʛʦ ʨʘʡʦʥʘ ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʚ ɸʣʤʘʪʳ ʤʦʞʥʦ ʧʦʧʘʩʪʴ ʜʚʫʤʷ 

ʧʫʪʷʤʠ: ʧʦ ʪʨʘʩʩʝ ɸʣʤʘʪʳ-ɹʠʰʢʝʢ, ʢʦʪʦʨʘʷ ʧʝʨʝʭʦʜʠʪ ʚ ʊʘʰʢʝʥʪʩʢʠʡ ʪʨʘʢʪ ʠ ʫʞʝ ʚ 

ʛʦʨʦʜʝ ʷʚʣʷʝʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝʤ ʧʨʦʩʧʝʢʪʘ ʈʘʡʳʤʙʝʢʘ, ʠ ʧʦ ɺʝʨʭʥʝʡ ʂʘʩʢʝʣʝʥʩʢʦʡ 

ʪʨʘʩʩʝ, ʢʦʪʦʨʘʷ ʧʣʘʚʥʦ ʧʝʨʝʭʦʜʠʪ ʚ ʫʣʠʮʫ ɾʘʥʜʦʩʦʚʘ.  

ɼʘʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʟʘʧʦʣʥʝʥʥʳʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘ-

ʤʠ, ʪʘʢ ʢʘʢ ʩʠʩʪʝʤʘ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʭʦʨʦʰʦ ʨʘʟʚʠʪʘ ʪʦʣʴʢʦ ʚ ʯʝʨʪʝ ʛʦʨʦʜʘ, 

ʘ ʚ ʙʣʠʟʣʝʞʘʱʠʝ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ ʜʦʩʪʘʪʦʯʥʦ ʪʷʞʝʣʦ ʜʦʙʨʘʪʴʩʷ ʙʝʟ ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʘʚʪʦʤʦʙʠʣʷ ʨʘʥʦ ʫʪʨʦʤ ʠʣʠ ʧʦʟʜʥʦ ʚʝʯʝʨʦʤ. ʇʦʵʪʦʤʫ ʥʘʩʝʣʝʥʠʝ ʚʳʥʫʞʜʝʥʦ ʧʦʣʴʟʦ-

ʚʘʪʴʩʷ ʣʠʯʥʳʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʯʪʦ ʠ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʜʦʨʦʞʥʦʤ ʜʚʠʞʝ-

ʥʠʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʛʨʫʟʠʪʴ ʪʨʘʥʩʧʦʨʪʥʳʡ ʧʦʪʦʢ ʥʘ ʜʘʥʥʳʭ ʫʯʘʩʪʢʘʭ ʩ 

ʧʦʤʦʱʴʶ ʢʦʥʮʝʧʮʠʠ çCarpoolè. ʃʶʜʠ ʠʟ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʙʣʠʟ ɸʣʤʘʪʳ ʜʦʣʞʥʳ 

ʢʦʦʧʝʨʠʨʦʚʘʪʴʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʚʲʝʟʞʘʪʴ ʚ ʛʦʨʦʜ, ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ, ʥʘ ʤʘʰʠʥʘʭ ʩ 

ʧʦʣʥʦʡ ʚʤʝʩʪʠʤʦʩʪʴʶ ʧʘʩʩʘʞʠʨʦʚ. ʕʪʦ ʩʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʪʴ ʘʚʪʦʤʦʙʠʣʴ-

ʥʳʡ ʧʦʪʦʢ ʥʘ ʚʳʰʝʦʙʦʟʥʘʯʝʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ.  

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʜʦʢʘʟʘʪʴ ʧʨʘʚʠʣʴʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʤʘʨʰʨʫʪʦʚ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʜʚʠʞʝʥʠʷ çCarpoolè, ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʠʪʴ ʪʦʣʴʢʦ ʧʦʜʚʠʞʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʥʝʦʙʭʦ-

ʜʠʤʦ ʪʘʢʞʝ ʠʟʫʯʠʪʴ ʩʧʨʦʩ ʥʘ ʜʘʥʥʳʡ ʚʠʜ ʧʝʨʝʚʦʟʦʢ ʧʦʩʨʝʜʩʪʚʦʤ ʤʘʨʢʝʪʠʥʛʦʚʦʛʦ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ï ʵʪʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʩ 

ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʫʩʣʫʛ [11]. 

ʇʦʜʚʦʜʷ ʠʪʦʛʠ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʭʘʨʘʢʪʝʨʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚ ɸʣʤʘʪʳ 

ʚʳʛʣʷʜʠʪ ʪʘʢ: ʚ ʫʪʨʝʥʥʠʝ ʯʘʩʳ ʠʟ ʩʧʘʣʴʥʳʭ ʨʘʡʦʥʦʚ ʚ ʮʝʥʪʨ ʛʦʨʦʜʘ ʠ ʚ ʚʝʯʝʨʥʠʝ ʯʘʩʳ 

ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʘ ʪʘʢʞʝ ʠʟ ʙʣʠʟʣʝʞʘʱʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʚ ʛʦʨʦʜ ɸʣʤʘ-

ʪʳ ʠ ʦʙʨʘʪʥʦ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʙʳʣʠ ʦʙʦʟʥʘʯʝʥʳ ʦʩʥʦʚʥʳʝ ʟʘʛʨʫʞʝʥʥʳʝ ʪʨʘʩʩʳ, ʢʦʪʦʨʳʝ 

ʠ ʜʦʣʞʥʳ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʢ ʦʩʥʦʚʥʳʝ ʤʘʨʰʨʫʪʳ ʜʚʠʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʫʩʣʫ-

ʛʠ çCarpoolè. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʧʨʝʜʝʣʘʭ ʛʦʨʦʜʘ ʩʫʱʝʩʪʚʫʶʪ ʥʝʩʢʦʣʴʢʦ ʩʘʤʳʭ ʢʨʫʧʥʳʭ ʦʩ-

ʪʘʥʦʚʦʯʥʳʭ ʧʫʥʢʪʦʚ ʜʣʷ ʧʦʠʩʢʘ ʧʦʧʫʪʯʠʢʦʚ: ʘʚʪʦʚʦʢʟʘʣ çʉʘʷʭʘʪè, ʘʚʪʦʚʦʢʟʘʣ çʉʘʡ-

ʨʘʥè ʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʚʦʢʟʘʣ çɸʣʤʘʪʳ ï 1è (ʨʠʩ. 4). 

 

 

ʈʠʩ. 4. ʆʩʪʘʥʦʚʦʯʥʳʝ ʧʫʥʢʪʳ ʜʣʷ ʧʦʠʩʢʘ ʧʦʧʫʪʯʠʢʦʚ 

ʅʘ ʢʘʨʪʝ ʦʙʦʟʥʘʯʝʥʳ ʤʝʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʘʚʪʦʚʦʢʟʘʣʦʚ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ 

ʥʘʩʝʣʝʥʠʷ ʩ ʜʘʥʥʳʭ ʧʫʥʢʪʦʚ. ʉ ʘʚʪʦʚʦʢʟʘʣʘ ʉʘʷʭʘʪ ʣʶʜʠ ʦʙʳʯʥʦ ʜʦʙʠʨʘʶʪʩʷ ʚ ʛʦʨʦʜ 

ʊʘʣʛʘʨ, ʛʦʨʦʜ ʀʩʩʳʢ ʠ ʚ ʙʣʠʟʣʝʞʘʱʠʝ ʧʦʩʝʣʢʠ. ʉ ʘʚʪʦʚʦʢʟʘʣʘ çʉʘʡʨʘʥè ʤʦʞʥʦ ʜʦʙ-

ʨʘʪʴʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʢ ʛʦʨʦʜʫ ʂʘʩʢʝʣʝʥ, ʘ ʥʘ ʚʦʢʟʘʣʝ çɸʣʤʘʪʳ ï 1è ʠʱʫʪ ʧʦʧʫʪʯʠʢʦʚ 

ʉʘʷʭʘʪ 

ʉʘʡʨʘʥ 

ɾʜ ʚʦʢʟʘʣ 

ɸʣʤʘʪʳ 1 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 59, 2019 ʛ. 

ʈʘʟʜʝʣ III . ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʚ ʛ. ʂʘʧʯʘʛʘʡ. ʊʘʢ ʢʘʢ ʚ ʜʘʥʥʳʭ ʤʝʩʪʘʭ ʥʝʪ ʩʧʝʮʠʘʣʴʥʦ ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʧʣʦʱʘʜʝʡ ʧʦʜ 

ʩʪʦʷʥʢʫ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʧʫʥʢʪʦʚ ʦʞʠʜʘʥʠʷ ʠ ʧʦʠʩʢʘ ʧʦʧʫʪʯʠʢʦʚ, ʚʦʜʠʪʝʣʠ ʠʟ-ʟʘ ʥʝ-

ʭʚʘʪʢʠ ʤʝʩʪ ʟʘʥʠʤʘʶʪ ʧʨʦʝʟʞʫʶ ʯʘʩʪʴ, ʪʝʤ ʩʘʤʳʤ ʤʝʰʘʶʪ ʜʚʠʞʝʥʠʶ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʦʙʨʘʟʫʶʪʩʷ ʟʘʪʦʨʳ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʥʠʟʠʪʴ ʟʘʛʨʫʞʝʥʥʦʩʪʴ ʜʦʨʦʛ ʚ ʤʝʩʪʘʭ ʩʙʦʨʘ ʧʦʧʫʪʯʠʢʦʚ, ʥʝʦʙʭʦ-

ʜʠʤʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʫʜʦʙʥʳʝ ʤʝʩʪʘ ʧʘʨʢʦʚʢʠ ʠ ʦʞʠʜʘʥʠʷ ʧʘʩʩʘʞʠʨʦʚ ʟʘ ʛʦʨʦʜʦʤ ɸʣ-

ʤʘʪʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʟʜʘʥʠʷ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ ʧʦʣʴʟʦʚʘʪʝʣʠ ʫʩʣʫʛʠ çCarpoolè 

ʩʤʦʛʫʪ ʥʘʟʥʘʯʘʪʴ ʚʩʪʨʝʯʠ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʤʝʩʪʘʭ, ʥʝ ʤʝʰʘʷ ʜʦʨʦʞʥʦʤʫ ʜʚʠʞʝʥʠʶ ʚ 

ʛʦʨʦʜʝ [12]. ɺ ʥʘʧʨʘʚʣʝʥʠʠ ʛʦʨʦʜʘ ɽʩʠʢ ʠ ʛʦʨʦʜʘ ʊʘʣʛʘʨ ʤʝʩʪʦ ʜʣʷ ʧʘʨʢʦʚʢʠ ʙʳʣʦ 

ʚʳʙʨʘʥʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʧʦʨʪʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çʍʘʣʳʢ ɸʨʝʥʘè, ʛʜʝ ʧʦʩʪʨʦʝʥʘ ʙʦʣʴ-

ʰʘʷ ʧʘʨʢʦʚʦʯʥʘʷ ʟʦʥʘ, ʥʦ ʦʥʘ ʧʦʣʴʟʫʝʪʩʷ ʩʧʨʦʩʦʤ ʪʦʣʴʢʦ ʚʦ ʚʨʝʤʷ ʩʧʦʨʪʠʚʥʳʭ ʦʣʠʤ-

ʧʠʘʜ. ɺ ʂʘʩʢʝʣʝʥ ʚʝʜʫʪ ʜʚʝ ʜʦʨʦʛʠ ï ɺʝʨʭʥʷʷ ʂʘʩʢʝʣʝʥʩʢʘʷ ʪʨʘʩʩʘ ʠ ʊʘʰʢʝʥʪʩʢʠʡ 

ʪʨʘʢʪ. ʄʝʞʜʫ ʵʪʠʤʠ ʜʦʨʦʛʘʤʠ ʝʩʪʴ ʩʚʦʙʦʜʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʘʨʢʦ-

ʚʦʯʥʳʭ ʤʝʩʪ. ɺʳʙʨʘʥʥʦʝ ʤʝʩʪʦ ʪʘʢʞʝ ʥʝʜʘʣʝʢʦ ʨʘʩʧʦʣʦʞʝʥʦ ʦʪ ʛʦʨʦʜʘ ʠ ʪʘʤ ʙʫʜʝʪ 

ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʤ ʩʦʟʜʘʥʠʝ ʫʟʣʘ ʜʣʷ ʩʪʳʢʦʚʢʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʧʦʣʴ-

ʟʦʚʘʪʝʣʝʡ ʩʝʨʚʠʩʘ çCarpoolè. ʊʝʤ ʩʘʤʳʤ ʚʦʟʤʦʞʥʦ ʨʘʟʛʨʫʟʠʪʴ ʫʣʠʮʫ ʊʦʣʝ ʙʠ, ʥʘ ʢʦ-

ʪʦʨʦʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʭʦʜʠʪʩʷ ʩʪʦʷʥʢʘ ʠ ʤʝʩʪʘ ʩʙʦʨʘ ʧʦʧʫʪʯʠʢʦʚ. ɺ ʥʘʧʨʘʚʣʝʥʠʠ 

ʢ ʛʦʨʦʜʫ ʂʘʧʯʘʛʘʡ ʚʙʣʠʟʠ ʪʨʘʩʩʳ ʥʘʭʦʜʷʪʩʷ ʤʥʦʛʦ ʧʫʩʪʫʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʛʜʝ ʤʦʞʝʪ 

ʙʳʪʴ ʧʦʩʪʨʦʝʥʘ ʧʘʨʢʦʚʦʯʥʘʷ ʟʦʥʘ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʩʪʦʷʥʢʠ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʫʩʣʫʛʠ 

çCarpoolè ʩʤʦʞʝʪ ʨʘʟʛʨʫʟʠʪʴ ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʦʪʦʢʠ ʥʘ ʪʨʘʩʩʝ ɸʣʤʘʪʳ ï ʂʘʧʯʘʛʘʡ ʠ 

ʦʩʚʦʙʦʜʠʪʴ ʜʦʨʦʛʫ ʠ ʧʘʨʢʦʚʢʠ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʚʦʢʟʘʣʝ çɸʣʤʘʪʳ ï 1è. 

ɺ ʢʘʯʝʩʪʚʝ ʚʳʚʦʜʘ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʪʦʷʥʦʢ ʤʦʞʝʪ ʧʦʢʘʟʘʪʴʩʷ 

ʟʘʪʨʘʪʥʳʤ, ʥʦ ʥʝ ʩʪʦʠʪ ʦʪʢʘʟʳʚʘʪʴʩʷ ʦʪ ʵʪʦʛʦ ʤʝʪʦʜʘ, ʪʘʢ ʢʘʢ ʙʝʟ ʩʦʟʜʘʥʠʷ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʳ ʢʦʥʮʝʧʮʠʷ ʧʦʣʥʦʮʝʥʥʦ ʨʘʙʦʪʘʪʴ ʥʝ ʩʤʦʞʝʪ. ʀ ʧʦʩʨʝʜʩʪʚʦʤ ʧʝʨʝʤʝʱʝʥʠʷ 

ʤʝʩʪ ʩʪʦʷʥʢʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʫʩʣʫʛʠ çCarpoolè ʢ ʦʢʨʘʠʥʘʤ ʨʘʟʛʨʫʟʷʪʩʷ ʦʩʥʦʚʥʳʝ ʪʨʘʩ-

ʩʳ ʚ ʮʝʥʪʨʝ ʛʦʨʦʜʘ [13].  

ɿʘʢʣʶʯʝʥʠʝ 

ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʦʜʚʠʞʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʘ ɸʣʤʘʪʳ ʠ 

ʙʣʠʟʣʝʞʘʱʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ ʦʩʥʦʚʥʘʷ ʮʝʣʴ ʩʪʘʪʴʠ ï ʨʘʟʨʘʙʦʪ-

ʢʘ ʤʘʨʰʨʫʪʦʚ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢʦʥʮʝʧʮʠʠ çCarpoolè. ɹʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʦʩʥʦʚʥʳʝ 

ʜʦʨʦʞʥʳʝ ʧʫʪʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʛʨʫʟʠʪʴ ʦʪ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʟʘʪʦʨʦʚ. ʅʘ ʧʨʝʜ-

ʣʦʞʝʥʥʳʭ ʤʘʨʰʨʫʪʘʭ ʫʢʘʟʘʥʳ ʤʝʩʪʘ ʜʣʷ ʧʘʨʢʦʚʢʠ ʠ ʩʙʦʨʘ ʘʚʪʦʤʦʙʠʣʠʩʪʦʚ ʠ ʧʦʧʫʪ-

ʯʠʢʦʚ. ɺʩʝ ʵʪʠ ʤʝʨʳ ʧʦʟʚʦʣʷʪ ʧʨʠʚʣʝʯʴ ʥʘʩʝʣʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʩʪʝʤʫ çCarpoolè ʠ 

ʪʝʤ ʩʘʤʳʤ ʩʥʠʟʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʘʚʪʦʤʦʙʠʣʝʡ ʚʲʝʟʞʘʶʱʠʭ ʚ ʛʦʨʦʜ, ʫʤʝʥʴʰʠʪʴ ʫʨʦʚʝʥʴ 

ʧʨʦʙʦʢ ʥʘ ʜʦʨʦʛʘʭ ʛʦʨʦʜʘ ɸʣʤʘʪʳ [14]. ʂʨʦʤʝ ʵʪʦʛʦ, ʫʩʣʫʛʠ çCarpoolè ʚ ʙʦʣʴʰʝʡ ʩʪʝ-

ʧʝʥʠ ʚʳʛʦʜʥʳ ʥʘʩʝʣʝʥʠʶ, ʧʨʦʞʠʚʘʶʱʝʤʫ ʚ ʤʝʩʪʘʭ, ʥʝ ʦʭʚʘʯʝʥʥʳʭ ʩʠʩʪʝʤʦʡ ʦʙʱʝʩʪ-

ʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ɺʳʛʦʜʘ ʦʯʝʚʠʜʥʘ ʚʩʝʤ ʫʯʘʩʪʥʠʢʘʤ ʜʚʠʞʝʥʠʷ, ʢʘʞʜʳʡ ʩʤʦʞʝʪ 

ʜʦʙʨʘʪʴʩʷ ʥʘ ʨʘʙʦʪʫ ʩ ʢʦʤʬʦʨʪʦʤ ʥʘ ʘʚʪʦʤʦʙʠʣʝ ʠ ʩʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ ʥʘ ʧʨʦʝʟʜ, ʚʦʜʠ-

ʪʝʣʠ ʵʢʦʥʦʤʷʪ ʥʘ ʪʦʧʣʠʚʝ, ʢʦʣʠʯʝʩʪʚʦ ʤʘʰʠʥ ʥʘ ʜʦʨʦʛʘʭ ʩʥʠʞʘʝʪʩʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʫʤʝʥʴʰʘʝʪʩʷ ʪʨʘʬʠʢ ʜʚʠʞʝʥʠʷ ʠ ʧʨʦʙʢʠ, ʘ ʩʘʤʳʤ ʛʣʘʚʥʳʤ ʜʦʩʪʠʞʝʥʠʝʤ ʷʚʣʷʝʪʩʷ 

ʩʥʠʞʝʥʠʝ ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʫ [15]. ʉ ʜʘʥʥʦʡ ʢʦʥʮʝʧʮʠʝʡ ʤʦʞʥʦ ʦʧʪʠʤʠ-

ʟʠʨʦʚʘʪʴ ʢʘʢ ʜʚʠʞʝʥʠʝ ʚ ʯʝʨʪʝ ʛʦʨʦʜʘ, ʪʘʢ ʠ ʧʨʦʙʣʝʤʳ ʥʘʩʝʣʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʙʱʝ-

ʩʪʚʝʥʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ. 
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Annotation. The article describes one of the main transport problems of the city of Almaty - 

congestion of roads. A solution was proposed to reduce the number of cars through the use 

of the çCarpoolè concept, widely used in Europe. Since this concept is not presented in Al-

maty, the need for these services has been studied. Based on the analysis of population mo-

bility the most popular traffic routes for users of the Carpool service have been proposed. 

While writing the article, methods such as observation, comparison, and analysis were used. 

The results of the study can be applied in the development strategies of the Almatycityôs 

transport industry, and can also be used as a way to reduce the number of cars on the roads 

https://www.aldautomotive.ru/Portals/russia/xBlog/uploads/2017/1/12/FS_WP
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and unload public transport. Due to the involvement of the population, it is possible to use 

the çCarpoolè system to reduce the level of motorization in the city and to reduce the level of 

traffic jams. By reducing the number of cars, the emissions of exhaust gases emitted during 

the combustion of fuel are decreased. The noise pollution of urban space will  also be re-

duced. 
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ʤʘʪʠʟʘʮʠʷ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʛʨʫʟʦʚʳʝ ʧʨʦʮʝʩʩʳ ʥʘ ʢʦʥʪʝʡʥʝʨʥʳʭ ʪʝʨʤʠʥʘʣʘʭ, ʵʬʬʝʢ-

ʪʠʚʥʘ ̫ʦʨʛʘʥʠʟʘʮʠ ̫ʧʝʨʝʛʨʫʟʦʯʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʦʙʨʘʱʘʝʪʩʷ ʢ ʧʨʦʙʣʝʤʘʤ ʦʨʛʘʥʠʟʘʮʠʠ ʛʨʫʟʦʚʳʭ ʨʘʙʦʪ ʥʘ ʢʦʥ-

ʪʝʡʥʝʨʥʦʤ ʪʝʨʤʠʥʘʣʝ. ʆʙʦʟʥʘʯʝʥʳ ʮʝʣʠ ʠ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʚ ʧʨʦʮʝʩʩʘʭ ʧʣʘʥʠʨʦʚʘ-

ʥʠʷ ʥʘ ʪʝʨʤʠʥʘʣʝ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʙʦ-

ʪʳ ʢʦʥʪʝʡʥʝʨʥʳʭ ʪʝʨʤʠʥʘʣʦʚ, ʦʧʨʝʜʝʣʝʥʳ ʥʝʜʦʩʪʘʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʧʨʝʧʷʪʩʪ-

ʚʫʶʱʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ. ʆʧʠʩʘʥʳ ʤʝʪʦʜʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤ-

ʧʣʝʢʪʘ ʢʦʥʪʝʡʥʝʨʦʚ ʜʣʷ ʦʪʛʨʫʟʢʠ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʚʘʛʦʥ, ʨʘʟʤʝʱʝʥʠʷ ʞʝʣʝʟʥʦ-

ʜʦʨʦʞʥʳʭ ʚʘʛʦʥʦʚ ʥʘ ʧʦʜʲʝʟʜʥʳʭ ʧʫʪʷʭ ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʪʝʨʤʠʥʘʣʘ, ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʤʥʦʞʝʩʪʚʘ ʨʘʟʤʝʱʝʥʠʡ ʂʊʂ, ʚʳʛʨʫʞʝʥʥʳʭ ʩ ʚʘʛʦʥʦʚ. ʇʨʠʚʝʜʝʥʳ ʘʣʛʦʨʠʪʤʳ ʨʝʰʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, 

ʘʚʪʦʤʘʪʠʟʠʨʫʶʱʝʡ ʧʨʦʮʝʩʩʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʛʨʫʟʦʚʳʭ ʨʘʙʦʪ. ʋʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʥʪʝʛʨʘʮʠʠ ʩʠʩʪʝʤʳ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʧʨʦʛʨʘʤʤʥʳʤʠ ʨʝʰʝʥʠʷʤʠ. 

ɺʚʝʜʝʥʠʝ 

ʊʨʘʥʩʧʦʨʪʥʘʷ ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʵʢʦʥʦʤʠʢʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-

ʮʠʠ (ʈʌ). ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʛʨʫʟʦʚ ʧʦ ʞʝʣʝʟʥʦʡ ʜʦ-

ʨʦʛʝ ʷʚʣʷʶʪʩʷ ʢʦʥʪʝʡʥʝʨʥʳʝ ʛʨʫʟʦʧʝʨʝʚʦʟʢʠ. ɺ 2015 ʛʦʜʫ ɺʣʘʜʠʚʦʩʪʦʢ ʧʦʣʫʯʠʣ ʩʪʘ-

ʪʫʩ ʩʚʦʙʦʜʥʦʛʦ ʧʦʨʪʘ ï ʧʦʨʪʦʚʘʷ ʟʦʥʘ, ʧʦʣʴʟʫʶʱʘʷʩʷ ʦʩʦʙʳʤʠ ʨʝʞʠʤʘʤʠ ʪʘʤʦʞʝʥʥʦ-

ʛʦ, ʥʘʣʦʛʦʚʦʛʦ, ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʠ ʩʤʝʞʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʝʛʠʦʥ 

ʦʞʠʜʘʝʪ ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʢʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʦʜʲʝʤ ʵʢʦ-

ʥʦʤʠʢʠ ʙʫʜʝʪ ʪʨʝʙʦʚʘʪʴ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʪ ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ. ʇʦ ʤʥʝʥʠʶ 

ʚʝʜʫʱʠʭ ʵʢʩʧʝʨʪʦʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ, ʚ ʪʝʯʝʥʠʝ ʩʣʝʜʫʶʱʠʭ 10 ʣʝʪ ʦʙʲʝʤʳ ʧʝʨʝ-

ʚʦʟʦʢ ʤʦʛʫʪ ʫʚʝʣʠʯʠʪʴʩʷ ʚ 2ï2,5 ʨʘʟʘ [1]. ʂʦʥʪʝʡʥʝʨʥʳʝ ʧʝʨʝʚʦʟʢʠ ʷʚʣʷʶʪʩʷ ʠʤʝʥʥʦ 

ʪʝʤ ʚʠʜʦʤ ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ, ʢʦʪʦʨʳʡ ʩʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʵʪʦʛʦ ʨʦʩʪʘ. 

ɻʣʘʚʥʳʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʫʟʣʘʤʠ ʚ ʮʝʧʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʚʦʟʦʢ ʢʦʥʪʝʡʥʝʨʦʚ ʷʚ-

ʣʷʶʪʩʷ ʢʦʥʪʝʡʥʝʨʥʳʝ ʪʝʨʤʠʥʘʣʳ. ʋʩʧʝʰʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʪʝʨʤʠʥʘʣʘ ʠ 

ʝʛʦ ʧʝʨʝʚʘʣʦʯʥʳʭ ʤʦʱʥʦʩʪʝʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʫʧʨʘʚʣʝʥʠʷ ʠ ʛʨʘʤʦʪʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʦʧʝʨʘʪʠʚʥʳʤ ʢʦʥʪʨʦʣʝʤ ʝʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚ-

ʣʝʥʠʷ ʢʦʥʪʝʡʥʝʨʥʳʤʠ ʪʝʨʤʠʥʘʣʘʤʠ [2, 3]. ʅʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʩʠʩʪʝʤ ʠʤʝʶʪ ʤʦʜʫʣʠ 

ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʙʦʪʳ, ʧʨʦʠʩʭʦʜʷʱʝʡ ʥʘ ʛʨʫʟʦʚʳʭ ʬʨʦʥʪʘʭ [4, 5]. ɺʚʠʜʫ ʙʦʣʴʰʦ-

ʛʦ ʦʙʲʝʤʘ ʠʥʬʦʨʤʘʮʠʠ ʠ ʢʦʣʠʯʝʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʭʦʜ 

ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʭ ʨʘʙʦʪ, ʦʨʛʘʥʠʟʘʮʠʷ ʧʦʛʨʫʟʢʠ ʠ ʚʳʛʨʫʟʢʠ ʢʦʥʪʝʡʥʝʨʦʚ ʟʘ-

ʯʘʩʪʫʶ ʥʝʦʧʪʠʤʘʣʴʥʘ, ʘ ʩʘʤʠ ʛʨʫʟʦʚʳʝ ʨʘʙʦʪʳ ʧʨʦʠʩʭʦʜʷʪ ʩʦ ʩʙʦʷʤʠ, ʦʩʪʘʥʦʚʢʘʤʠ 

ʠʣʠ ʥʘʢʣʘʜʢʘʤʠ. ʇʨʠ ʦʙʟʦʨʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩ-

mailto:ant_vladivostok@mail.ru
mailto:vasyhin@list.ru


ɸʥʪʦʥʦʚʘ ɽ.ʀ., ɺʘʩʠʣʴʝʚ ʀ.ɸ. 
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ʧʦʨʪʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʧʪʠʤʠʟʘʮʠʝʡ ʚʨʝʤʝʥʠ ʦʙʨʘʙʦʪʢʠ ʢʦʥ-

ʪʝʡʥʝʨʦʚ ʠ ʧʦʚʳʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʛʨʫʟʦʚʳʭ ʦʧʝʨʘʮʠʡ, ʥʝ ʙʳʣʦ ʥʘʡʜʝʥʦ 

ʨʘʟʨʘʙʦʪʦʢ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʥʪʝʡʥʝʨ-

ʥʦʛʦ ʪʝʨʤʠʥʘʣʘ ʧʦ ʦʙʨʘʙʦʪʢʝ ʛʨʫʟʦʚʳʭ ʬʨʦʥʪʦʚ. ʇʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘ-

ʙʦʪʢʘ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʦʧʠʩʘʥʠʷ ʧʝʨʝʛʨʫʟʦʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʛʨʫʟʦʚʳʭ 

ʨʘʙʦʪ ʥʘ ʢʦʥʪʝʡʥʝʨʥʦʤ ʪʝʨʤʠʥʘʣʝ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʠ ʧʦʚʳʩʠʪʴ 

ʢʘʯʝʩʪʚʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʛʨʫʟʦʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʢʦʥʪʝʡʥʝʨʦʚ 

ʠ ʫʤʝʥʴʰʠʪʴ ʧʨʦʙʝʛ ʧʦʛʨʫʟʦʯʥʦʡ ʪʝʭʥʠʢʠ ʧʦ ʪʝʨʤʠʥʘʣʫ [6, 7]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ çʇʝʨʝʛʨʫʟʦʯʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʛʨʫʟʦʚʳʭ ʨʘʙʦʪ ʥʘ ʤʦʨʩʢʦʤ ʢʦʥʪʝʡʥʝʨʥʦʤ ʪʝʨʤʠʥʘʣʝè ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʝʝ ʢʦʥʮʝʧ-

ʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ. ɼʣʷ ʬʦʨʤʘʣʴʥʦʛʦ ʦʧʠʩʘʥʠʷ ʤʦʜʝʣʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠʩʧʦʣʴʟʦ-

ʚʘʥ ʷʟʳʢ ʧʨʠʢʣʘʜʥʦʡ ʣʦʛʠʢʠ (ʗʇʃ). ʗʇʃ ï ʷʟʳʢ, ʣʦʛʠʯʝʩʢʠʡ ʷʟʳʢ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʷʟʳʢʝ ʠʩʯʠʩʣʝʥʠʷ ʧʨʝʜʠʢʘʪʦʚ
1
 [8, 9]. ʆʙʲʝʢʪʳ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ çʇʝʨʝʛʨʫʟʦʯʥʳʝ 

ʧʨʦʮʝʩʩʳ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʛʨʫʟʦʚʳʭ ʨʘʙʦʪ ʥʘ ʤʦʨʩʢʦʤ ʢʦʥʪʝʡʥʝʨʥʦʤ ʪʝʨʤʠʥʘʣʝè ʢʣʘʩ-

ʩʠʬʠʮʠʨʦʚʘʥʳ ʥʘ 3 ʢʘʪʝʛʦʨʠʠ: ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʦʥʪʝʡʥʝʨʘʭ, ʩʝʢʮʠʷʭ ʭʨʘʥʝʥʠʷ ʠ ʛʨʫʟʦ-

ʚʦʤ ʪʨʘʥʩʧʦʨʪʝ. ʉʪʨʫʢʪʫʨʘ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

ʇʝʨʝʛʨʫʟʦʯʥrʝ ʧʨʦʮʝʩʩr ʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʛʨʫʟʦʚrʭ ʨʘʙʦʪ 

ʥʘ ʤʦʨʩʢʦʤ ʢʦʥʪʝʡʥʝʨʥʦʤ 

ʪʝʨʤʠʥʘʣʝ

Cʝʢʮʠʠ ʭʨʘʥʝʥʠ̫ ʂʦʥʪʝʡʥʝʨr ɻʨʫʟʦʚʦʡ ʪʨʘʥʩʧʦʨʪ

ʇʨʘʚʠʣʘ ʨʘʟʤʝɦʝʥʠ̫ 

ʢʦʥʪʝʡʥʝʨʦʚ ʚ ʩʝʢʮʠ̫ʭ 

ʭʨʘʥʝʥʠ̫

ʇʨʘʚʠʣʘ ʨʘʟʤʝɦʝʥʠ̫ 

ʢʦʥʪʝʡʥʝʨʦʚ ʥʘ ʪʨʘʥʩʧʦʨʪʝ

ʇʨʘʚʠʣʘ ʩʦʚʤʝʩʪʠʤʦʩʪʠ 

ʪʨʘʥʩʧʦʨʪʥrʭ ʝʜʠʥʠʮ ʧʦ 

ʧʫʥʢʪʫ ʥʘʟʥʘʯʝʥʠ̫ ʠ 

ʩʦʙʩʪʚʝʥʥʠʢʫ

 

ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʘ ʤʦʜʝʣʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʩʦʪʨʫʜʥʠʢʘʤ ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʪʝʨʤʠʥʘʣʘ ʩʘʤʦ-

ʩʪʦʷʪʝʣʴʥʦ ʦʧʠʩʳʚʘʪʴ ʧʨʘʚʠʣʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʧʨʦʮʝʩʩʝ ʚʳʛʨʫʟʢʠ ʠ ʦʪʛʨʫʟʢʠ ʢʦʥ-

ʪʝʡʥʝʨʦʚ ʥʘ ʛʨʫʟʦʚʦʡ ʪʨʘʥʩʧʦʨʪ [10]. 

ʆʩʥʦʚʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ çʇʝʨʝʛʨʫʟʦʯʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʛʨʫʟʦʚʳʭ ʨʘʙʦʪ ʥʘ ʤʦʨʩʢʦʤ ʢʦʥʪʝʡʥʝʨʥʦʤ ʪʝʨʤʠʥʘʣʝè ʷʚʣʷʶʪʩʷ: 

1) ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʛʨʫʟʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʧʦ ʛʨʫʟʦʚʳʤ ʬʨʦʥʪʘʤ ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʪʝʨ-

ʤʠʥʘʣʘ. 

2) ʇʣʘʥʠʨʦʚʘʥʠʝ ʘʜʨʝʩʦʚ ʭʨʘʥʝʥʠʷ ʥʘ ʩʢʣʘʜʝ ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʪʝʨʤʠʥʘʣʘ ʜʣʷ ʢʦʥ-

ʪʝʡʥʝʨʦʚ, ʢʦʪʦʨʳʝ ʚʳʛʨʫʞʘʶʪʩʷ ʩ ʛʨʫʟʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. 

3) ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʥʪʝʡʥʝʨʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʦʪʛʨʫʟʢʠ, ʧʦ ʪʨʘʥʩʧʦʨʪʥʳʤ 

ʝʜʠʥʠʮʘʤ. 

ʂʨʠʪʝʨʠʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ï ʫʤʝʥʴʰʝʥʠʝ ʩʫʤʤʘʨʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʧʦ ʧʝʨʝʤʝʱʝʥʠʶ ʢʦʥʪʝʡʥʝʨʦʚ. 

ʉʬʦʨʤʫʣʠʨʫʝʤ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʜʣʷ ʫʩʧʝʰʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʠʩʩʣʝʜʫʝʤʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʥʘ ʧʨʠʤʝʨʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʛʨʫʟʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ: 

                                                           
1 ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʷʟʳʢ ʙʳʣ ʦʧʠʩʘʥ ʚ ʨʘʙʦʪʘʭ ʂʣʝʱʝʚʘ ɸ.ʉ. ʠ ɸʨʪʝʤʴʝʚʦʡ ʀ.ʃ. 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 59, 2019 ʛ. 
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ɿʘʜʘʯʘ 1. ʌʦʨʤʠʨʦʚʘʥʠʝ ʤʥʦʞʝʩʪʚʘ ʧʣʘʥʦʚ ʦʪʛʨʫʟʢʠ ʂʊʂ ʥʘ ɾɼ [11]. 

ʇʦʜʟʘʜʘʯʘ 1.1. ʇʨʦʚʝʨʢʘ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʂʊʂ ʧʦ ʚʝʩʫ ʠ ʨʘʟʤʝʨʫ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ 

ʥʘ ʚʘʛʦʥʝ 

ʇʦʜʟʘʜʘʯʘ 1.2. ʇʨʦʚʝʨʢʘ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʚʘʛʦʥʘ ʧʦ ʩʪʘʥʮʠʠ ʥʘʟʥʘʯʝʥʠʷ ʠ ʩʦʙʩʪ-

ʚʝʥʥʠʢʫ ʚʘʛʦʥʘ 

ʇʦʜʟʘʜʘʯʘ 1.3. ʇʨʦʚʝʨʢʘ ʧʨʠʛʦʜʥʦʩʪʠ ʧʦʟʠʮʠʠ ʥʘ ʚʘʛʦʥʝ ʜʣʷ ʧʦʛʨʫʟʢʠ ʢʦʥʪʝʡʥʝʨʘ 

ɿʘʜʘʯʘ 2. ʌʦʨʤʠʨʦʚʘʥʠʝ ʤʥʦʞʝʩʪʚʘ ʨʘʟʙʠʝʥʠʡ ʩʧʠʩʢʘ ɾɼ ʚʘʛʦʥʦʚ ʜʣʷ ʧʦʜʘʯʠ ʥʘ 

ʧʦʜʲʝʟʜʥʳʝ ʧʫʪʠ 

ɿʘʜʘʯʘ 3. ʌʦʨʤʠʨʦʚʘʥʠʝ ʤʥʦʞʝʩʪʚʘ ʨʘʟʤʝʱʝʥʠʡ ʂʊʂ, ʚʳʛʨʫʞʝʥʥʳʭ ʩ ʚʘʛʦʥʦʚ 

ʇʦʜʟʘʜʘʯʘ 3.1. ʇʨʦʚʝʨʢʘ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʥʘʟʥʘʯʝʥʠʷ ʩʢʣʘʜʩʢʦʡ ʩʝʢʮʠʠ ʭʨʘʥʝʥʠʷ ʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʂʊʂ 

ɿʘʜʘʯʘ 4. ʆʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʟʙʠʝʥʠʷ ʩʧʠʩʢʘ ɾɼ ʚʘʛʦʥʦʚ ʜʣʷ ʧʦʜʘʯʠ 

ʥʘ ʧʦʜʲʝʟʜʥʳʝ ʧʫʪʠ ʠʟ ʤʥʦʞʝʩʪʚʘ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ 

ʇʦʜʟʘʜʘʯʘ 4.1. ɺʳʯʠʩʣʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʧʦ ʧʝʨʝʤʝʱʝʥʠʶ ʂʊʂ ʩ/ʥʘ ɾɼ ʚʘʛʦʥ 

ʇʨʠʚʝʜʝʤ ʦʧʠʩʘʥʠʝ ʤʝʪʦʜʦʚ ʨʘʟʤʝʱʝʥʠʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʚʘʛʦʥʦʚ ʥʘ ʧʦʜʲʝʟʜ-

ʥʳʭ ʧʫʪʷʭ ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʪʝʨʤʠʥʘʣʘ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʣʝʢʪʘ ʢʦʥʪʝʡʥʝʨʦʚ ʜʣʷ ʦʪ-

ʛʨʫʟʢʠ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʚʘʛʦʥ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʥʦʞʝʩʪʚʘ ʨʘʟʤʝʱʝʥʠʡ ʂʊʂ, ʚʳ-

ʛʨʫʞʝʥʥʳʭ ʩ ʚʘʛʦʥʦʚ. 

ʄʝʪʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʣʝʢʪʘ ʢʦʥʪʝʡʥʝʨʦʚ ʜʣʷ ʦʪʛʨʫʟʢʠ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞ-

ʥʳʡ ʚʘʛʦʥ. ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ: ʩʧʠʩʦʢ ʢʦʥʪʝʡʥʝʨʦʚ, ʩʧʠʩʦʢ ʚʘʛʦʥʦʚ, ʧʝʨʝʯʝʥʴ ʢʦʥʪʝʡ-

ʥʝʨʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʚʘʛʦʥʘʭ. ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ: ʤʥʦʞʝʩʪʚʦ ʚʘʨʠʘʥʪʦʚ ʨʘʟʤʝʱʝʥʠʷ 

ʢʦʥʪʝʡʥʝʨʦʚ ʥʘ ʚʘʛʦʥʘʭ. 

ʐʘʛ 1. ʆʧʨʝʜʝʣʠʤ ʤʥʦʞʝʩʪʚʦ ʢʦʥʪʝʡʥʝʨʦʚ 

C = {c1, é, cK} (1) 

ʠ ʤʥʦʞʝʩʪʚʦ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʚʘʛʦʥʦʚ 

 (2) 

ʐʘʛ 2. ɼʣʷ ʚʘʛʦʥʦʚ ʠʟ ʤʥʦʞʝʩʪʚʘ R cʦʩʪʘʚʠʤ ʩʧʠʩʦʢ ʩʚʦʙʦʜʥʳʭ ʧʦʟʠʮʠʡ 

, 

ʛʜʝ , . 

ʇʦʟʠʮʠʷ ʩʯʠʪʘʝʪʩʷ ʩʚʦʙʦʜʥʦʡ ʩʦʛʣʘʩʥʦ ʩʣʝʜʫʶʱʝʤʫ ʢʨʠʪʝʨʠʶ: 

 (3) 

ʇʦʟʠʮʠʷ ʥʘ ʚʘʛʦʥʝ, ʚ ʢʦʪʦʨʫʶ ʧʣʘʥʠʨʫʝʪʩʷ ʧʦʩʪʘʚʠʪʴ ʢʦʥʪʝʡʥʝʨ, ʜʦʣʞʥʘ ʙʳʪʴ 

ʩʚʦʙʦʜʥʘ. ɽʩʣʠ ʢʦʥʪʝʡʥʝʨ ʠʤʝʝʪ ʨʘʟʤʝʨ 2 TEU (TEU ï ʦʪ ʘʥʛʣ. çʜʚʘʜʮʘʪʠʬʫʪʦʚʳʡ 

ʵʢʚʠʚʘʣʝʥʪè ï ʝʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ ʨʘʟʤʝʨʘ ʢʦʥʪʝʡʥʝʨʘ), ʜʦʣʞʥʘ ʩʫʱʝʩʪʚʦʚʘʪʴ ʠ ʙʳʪʴ 

ʩʚʦʙʦʜʥʦʡ ʩʣʝʜʫʶʱʘʷ ʧʦʟʠʮʠʷ. ɺ ʧʨʝʜʳʜʫʱʝʡ ʧʦʟʠʮʠʠ (ʝʩʣʠ ʦʥʘ ʩʫʱʝʩʪʚʫʝʪ) ʥʝ 

ʜʦʣʞʥʦ ʩʪʦʷʪʴ ʢʦʥʪʝʡʥʝʨʘ ʨʘʟʤʝʨʦʤ 2 TEU, ʠʥʘʯʝ ʵʪʘ ʧʦʟʠʮʠʷ ʥʝ ʙʫʜʝʪ ʩʯʠʪʘʪʴʩʷ 

ʩʚʦʙʦʜʥʦʡ. 

ʐʘʛ 3. ʆʙʦʟʥʘʯʠʤ ʜʦʧʫʩʪʠʤʦʝ ʨʘʟʤʝʱʝʥʠʝ ʢʦʥʪʝʡʥʝʨʦʚ ʥʘ ʚʘʛʦʥʘʭ ï ʤʥʦʞʝʩʪʚʦ 

ʧʘʨ  

  (4) 

ʪʘʢʠʭ, ʯʪʦ ʜʣʷ ʣʶʙʦʛʦ ʢʦʥʪʝʡʥʝʨʘ ʣʠʙʦ ʢʦʥʪʝʡʥʝʨ ʩʬʦʨʤʠʨʦʚʘʥ ʚ ʧʘʨʫ, ʣʠʙʦ ʥʝ ʩʫ-
ʱʝʩʪʚʫʝʪ ʚʘʛʦʥʘ, ʯʪʦʙʳ ʩʬʦʨʤʠʨʦʚʘʪʴ ʧʘʨʫ, ʠ ʧʘʨʘ  ʩʬʦʨʤʠʨʦʚʘʥʘ ʪʦʛʜʘ ʠ 

ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ , ʪ.ʝ. 

 (5) 



ɸʥʪʦʥʦʚʘ ɽ.ʀ., ɺʘʩʠʣʴʝʚ ʀ.ɸ. 
ʄʦʜʝʣʴ ʧʝʨʝʛʨʫʟʦʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʛʨʫʟʦʚʳʭ ʨʘʙʦʪ ʥʘ ʢʦʥʪʝʡʥʝʨʥʦʤ ʪʝʨʤʠʥʘʣʝ  
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ʅʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʤʥʦʞʝʩʪʚʦ ʜʦʧʫʩʪʠʤʳʭ ʨʘʟʤʝʱʝʥʠʡ ʢʦʥʪʝʡʥʝʨʦʚ ʥʘ 

ʚʘʛʦʥʘʭ. ɼʣʷ ʵʪʦʛʦ ʩʣʝʜʫʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʦʚʝʨʠʪʴ ʟʘʜʘʥʥʦʝ ʤʥʦʞʝʩʪʚʦ ʢʦʥʪʝʡ-

ʥʝʨʦʚ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʧʦʤʝʱʝʥʠʷ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʚʘʛʦʥʳ.  

ʐʘʛ 4. ʆʙʦʟʥʘʯʠʤ k ï ʢʦʣʠʯʝʩʪʚʦ ʢʦʥʪʝʡʥʝʨʦʚ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʛʨʫʟʠʪʴ. 

ʂʦʣʠʯʝʩʪʚʦ ʢʦʥʪʝʡʥʝʨʦʚ K ʚ ʤʥʦʞʝʩʪʚʝ C ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʩʚʦʙʦʜ-

ʥʳʭ ʧʦʟʠʮʠʡ N ʚ ʤʥʦʞʝʩʪʚʝ FP. ɽʩʣʠ ʵʪʦ ʥʝ ʪʘʢ, ʨʘʟʤʝʱʝʥʳ ʙʫʜʫʪ ʪʦʣʴʢʦ k ʢʦʥʪʝʡʥʝ-

ʨʦʚ, ʪ.ʝ.  

 (6) 

ʐʘʛ 5. ʉʬʦʨʤʠʨʫʝʤ ʨʘʟʤʝʱʝʥʠʷ ʙʝʟ ʧʦʚʪʦʨʝʥʠʡ ʠʟ N ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʝʣ ʦʪ 1 ʜʦ 

N ʧʦ k ï
k

NA . ʆʜʠʥ ʚʘʨʠʘʥʪ ʨʘʟʤʝʱʝʥʠʷ ʠʟ N ʧʦ k ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʦʜʠʥ ʚʘʨʠʘʥʪ 

ʨʘʟʤʝʱʝʥʠʷ k ʢʦʥʪʝʡʥʝʨʦʚ ʧʦ N ʩʚʦʙʦʜʥʳʤ ʧʦʟʠʮʠʷʤ ʥʘ ʚʘʛʦʥʘʭ. ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ i 

ʯʠʩʣʘ ʚ ʨʘʟʤʝʱʝʥʠʠ ʦʙʦʟʥʘʯʘʝʪ ʠʥʜʝʢʩ ʢʦʥʪʝʡʥʝʨʘ ʚ ʩʧʠʩʢʝ ʢʦʥʪʝʡʥʝʨʦʚ C. ɿʥʘʯʝʥʠʝ 

ʯʠʩʣʘ ʚ ʨʘʟʤʝʱʝʥʠʠ ʦʙʦʟʥʘʯʘʝʪ ʠʥʜʝʢʩ ʩʚʦʙʦʜʥʦʡ ʧʦʟʠʮʠʠ ʥʘ ʚʘʛʦʥʝ ʚ ʩʧʠʩʢʝ FP. 

ʐʘʛ 6. ʉʬʦʨʤʠʨʫʝʤ P¡  ï ʚʦʟʤʦʞʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʢʦʥʪʝʡʥʝʨʦʚ ʥʘ ʚʘʛʦʥʘʭ, ʢʦʪʦ-

ʨʦʝ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʷʚʣʷʝʪʩʷ ʜʦʧʫʩʪʠʤʳʤ. 

. (7) 

ʐʘʛ 7. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʦʚʝʨʠʤ ʥʘʙʦʨ ʫʩʣʦʚʠʡ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʩʪʘʥʦʚʢʠ ʢʦʥʪʝʡʥʝʨʘ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʚʘʛʦʥ, ʜʣʷ ʢʘʞʜʦʡ ʧʘʨʳ . 

ɼʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʪʨʝʙʦʚʘ-

ʥʠʡ: 

1) ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʧʨʘʚʠʪʴ ʚʘʛʦʥ ʥʘ ʩʪʘʥʮʠʶ ʥʘʟʥʘʯʝʥʠʷ; 

2) ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʙʩʪʚʝʥʥʠʢʘ ʚʘʛʦʥʘ ʦʙʨʘʙʘʪʳʚʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʩʪʘʥʮʠʶ ʥʘʟʥʘ-

ʯʝʥʠʷ; 

3) ʢʦʥʪʨʦʣʴ ʨʘʟʤʝʨʘ ʢʦʥʪʝʡʥʝʨʘ ʧʦ ʚʤʝʩʪʠʤʦʩʪʠ ʚʘʛʦʥʘ; 

4) ʢʦʥʪʨʦʣʴ ʚʝʩʘ ʢʦʥʪʝʡʥʝʨʘ ʧʦ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ʚʘʛʦʥʘ; 

5) ʩʦʙʣʶʜʝʥʠʝ ʧʨʘʚʠʣ ʨʘʟʤʝʱʝʥʠʷ ʢʦʥʪʝʡʥʝʨʘ ʥʘ ʚʘʛʦʥʝ. 

ɼʘʥʥʳʡ ʰʘʛ ʘʣʛʦʨʠʪʤʘ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ, ʷʚʣʷʝʪʩʷ ʣʠ ʜʘʥʥʦʝ ʨʘʟʤʝʱʝʥʠʝ 
k

NA  ʜʦʧʫʩʪʠʤʳʤ ʚʘʨʠʘʥʪʦʤ ʨʘʟʤʝʱʝʥʠʷ ʢʦʥʪʝʡʥʝʨʦʚ ʥʘ ʚʘʛʦʥʘʭ. P¡ʩʯʠʪʘʝʪʩʷ ʜʦʧʫʩ-

ʪʠʤʳʤ, ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʜʣʷ ʣʶʙʦʛʦ ʢʦʥʪʝʡʥʝʨʘ  ʥʘʰʣʘʩʴ ʧʨʠʛʦʜʥʘʷ ʜʣʷ 

ʨʘʟʤʝʱʝʥʠʷ ʧʦʟʠʮʠʷ f pj, ʪ.ʝ. 

 (8) 

ʐʘʛ 8. ɽʩʣʠ P¡ ï ʜʦʧʫʩʪʠʤʦ, ʜʦʙʘʚʠʤ P¡ ʚ ʚʳʭʦʜʥʦʝ ʤʥʦʞʝʩʪʚʦ ʚʘʨʠʘʥʪʦʚ ʨʘʟʤʝ-

ʱʝʥʠʷ ʢʦʥʪʝʡʥʝʨʦʚ ʥʘ ʚʘʛʦʥʘʭ. 

ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʯʠʩʣʘ ʚʘʨʠʘʥʪʦʚ, ʧʦʜʣʝʞʘʱʠʭ ʧʝʨʝʙʦʨʫ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʪʳ 

ʘʣʛʦʨʠʪʤʘ ʧʦ ʚʨʝʤʝʥʠ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʦʙʨʘʙʦʪʢʠ ʚʘʨʠʘʥʪʦʚ, ʦʜʠʥʘʢʦʚʳʭ 

ʧʦ ʩʦʩʪʘʚʫ ʧʦʟʠʮʠʡ ʥʘ ʚʘʛʦʥʝ, ʥʦ ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʦʨʷʜʢʦʤ ʠʭ ʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʯʝʪʘʥʠʷ ʙʝʟ ʧʦʚʪʦʨʝʥʠʡ ʠʟ N ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʝʣ ʦʪ 1 ʜʦ 

N ʧʦ k ï 
k

NC  [12, 13]. ʊʦʛʜʘ ʢʦʣʠʯʝʩʪʚʦ ʚʘʨʠʘʥʪʦʚ ʨʘʟʤʝʱʝʥʠʷ ʙʫʜʝʪ ʨʘʚʥʦ 

 (9) 

ʄʝʪʦʜ ʨʘʟʤʝʱʝʥʠʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʚʘʛʦʥʦʚ ʥʘ ʧʦʜʲʝʟʜʥʳʭ ʧʫʪʷʭ ʢʦʥʪʝʡʥʝʨ-

ʥʦʛʦ ʪʝʨʤʠʥʘʣʘ. ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ: ʩʧʠʩʦʢ ʚʘʛʦʥʦʚ, ʩʧʠʩʦʢ ʧʦʜʲʝʟʜʥʳʭ ʧʫʪʝʡ. ɺʳʭʦʜ-

ʥʳʝ ʜʘʥʥʳʝ: ʤʥʦʞʝʩʪʚʦ ʨʘʟʙʠʝʥʠʡ ʩʧʠʩʢʘ ʚʘʛʦʥʦʚ ʧʦ ʧʦʜʲʝʟʜʥʳʤ ʧʫʪʷʤ [14]. 

ɿʘʜʘʯʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʘʜʘʯʫ ʨʘʟʙʠʝʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʘʛʦʥʦʚ ʥʘ ʧʦʜ-

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ɼʣʷ ʧʝʨʝʯʠʩʣʝʥʠʷ ʚʩʝʚʦʟʤʦʞʥʳʭ ʨʘʟʙʠʝʥʠʡ ʥʘʪʫʨʘʣʴʥʦʛʦ ʯʠʩʣʘ 

ʥʘ ʥʘʪʫʨʘʣʴʥʳʝ ʩʣʘʛʘʝʤʳʝ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʘʣʛʦʨʠʪʤʦʤ ʠʟ ʢʦʤʙʠʥʘʪʦʨʠʢʠ çʆ ʧʝʨʝʯʠʩ-

ʣʝʥʠʠ ʚʩʝʚʦʟʤʦʞʥʳʭ ʨʘʟʙʠʝʥʠʡ ʥʘʪʫʨʘʣʴʥʦʛʦ ʯʠʩʣʘ ʥʘ ʥʘʪʫʨʘʣʴʥʳʝ ʩʣʘʛʘʝʤʳʝè. 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 59, 2019 ʛ. 

ʈʘʟʜʝʣ V. ʕʢʩʧʣʫʘʪʘʮʠʷ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʩʫʜʦʚʦʞʜʝʥʠʝ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʦʭʦʜʩʪʚʘ 
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ʐʘʛ 1. ʆʙʦʟʥʘʯʠʤ N ï ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʘʛʦʥʦʚ ʚ ʥʘʯʘʣʝ ʤʘʥʝʚʨʦʚʳʭ ʨʘʙʦʪ. 

ʐʘʛ 2. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʥʝ ʧʨʝʚʳʰʘʝʪ ʯʠʩʣʦ ʞʝʣʝʟʥʦ-

ʜʦʨʦʞʥʳʭ ʬʨʦʥʪʦʚ, ʥʘ ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʤʝʩʪʠʪʴ ʚʘʛʦʥʳ. ʈʘʟʙʠʝʥʠʝ ʚʘʛʦʥʦʚ ʥʘ 

ʧʦʜʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʝʜʩʪʘʚʠʤ ʚ ʚʠʜʝ ʩʣʘʛʘʝʤʳʭ, ʚ ʩʫʤʤʝ ʜʘʶʱʠʭ ʠʩʭʦʜʥʦʝ ʥʘ-

ʪʫʨʘʣʴʥʦʝ ʯʠʩʣʦ N: 

  (10) 

, (11) 

ʛʜʝ  ï ʢʦʣʠʯʝʩʪʚʦ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʬʨʦʥʪʦʚ,
 

 ï ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʪʦʷʱʠʭ ʚʘʛʦʥʦʚ ʚ ʧʦʜʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʘʛʦʥʦʚ, 

ʨʘʟʤʝʱʝʥʥʳʭ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʬʨʦʥʪʝ. 

 

ʐʘʛ 3. ʆʧʨʝʜʝʣʠʤ ʧʦʨʷʜʢʦʚʳʝ ʥʦʤʝʨʘ ʚʘʛʦʥʦʚ, ʨʘʟʤʝʱʝʥʥʳʭ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞ-

ʥʳʡ ʬʨʦʥʪ. ʊʦ ʝʩʪʴ ʥʘ ʬʨʦʥʪ ʥʦʤʝʨ f : 

 (12) 

ʨʘʟʤʝʱʘʶʪʩʷ ʚʘʛʦʥʳ ʩ 

   (13) 

ʧʦ   (14) 

ʐʘʛ 4. ʆʛʨʘʥʠʯʠʤ ʢʦʣʠʯʝʩʪʚʦ ʚʘʛʦʥʦʚ ʚ ʧʦʜʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʣʠʥʦʡ ʬʨʦʥʪʘ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʩʫʤʤʘ ʜʣʠʥ ʚʘʛʦʥʦʚ ʚ ʧʦʜʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʝ ʧʨʝʚʳʰʘʣʘ 

ʜʣʠʥʫ ʬʨʦʥʪʘ. 

  (15), 

ʛʜʝ  ï ʜʣʠʥʘ ʢʦʥʪʝʡʥʝʨʘ ʩ ʥʦʤʝʨʦʤ ,  

 ï ʜʣʠʥʘ ʬʨʦʥʪʘ . 

 

ʉʫʱʝʩʪʚʫʶʱʠʡ ʘʣʛʦʨʠʪʤ ʠʟ ʢʦʤʙʠʥʘʪʦʨʠʢʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥ ʘʚʪʦʨʦʤ ʜʣʷ ʦʙʝʩʧʝ-

ʯʝʥʠʷ ʫʯʝʪʘ ʜʣʠʥʳ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʬʨʦʥʪʦʚ. 

ʄʝʪʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʥʦʞʝʩʪʚʘ ʨʘʟʤʝʱʝʥʠʡ ʂʊʂ, ʚʳʛʨʫʞʝʥʥʳʭ ʩ ʚʘʛʦʥʦʚ. 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ: ʩʧʠʩʦʢ ʢʦʥʪʝʡʥʝʨʦʚ, ʩʧʠʩʦʢ ʩʝʢʮʠʡ ʭʨʘʥʝʥʠʷ. ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ʤʥʦʞʝʩʪʚʦ ʨʘʟʤʝʱʝʥʠʡ ʂʊʂ ʧʦ ʩʝʢʮʠʷʤ ʭʨʘʥʝʥʠʷ. 

ʐʘʛ 1. ʆʧʨʝʜʝʣʠʤ ʤʥʦʞʝʩʪʚʦ ʧʦʜʭʦʜʷʱʠʭ ʩʝʢʮʠʡ ʭʨʘʥʝʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʢʦʥʪʝʡ-

ʥʝʨʘ: 

 ʛʜʝ , 

 (16)
 

ʐʘʛ 2. ɺʚʝʜʝʤ ʤʥʦʞʝʩʪʚʦ ʮʝʣʦʯʠʩʣʝʥʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ. ɿʥʘʯʝʥʠʝ ʢʘʞʜʦ-

ʛʦ ʵʣʝʤʝʥʪʘ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʝ ʧʨʝʚʳʰʘʝʪ ʯʠʩʣʘ ʧʦʜʭʦʜʷʱʠʭ ʩʝʢʮʠʡ ʜʣʷ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʝʛʦ ʢʦʥʪʝʡʥʝʨʘ. 

, ʛʜʝ , 

ʧʨʠ ʵʪʦʤ  (17) 

ʂʘʞʜʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ Xn ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʘʨʠʘʥʪ ʨʘʟʤʝʱʝʥʠʷ ʢʦʥʪʝʡ-

ʥʝʨʦʚ ʧʦ ʩʝʢʮʠʷʤ ʭʨʘʥʝʥʠʷ: 

 (18) 



ɸʥʪʦʥʦʚʘ ɽ.ʀ., ɺʘʩʠʣʴʝʚ ʀ.ɸ. 
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ʐʘʛ 3. ʆʙʦʟʥʘʯʠʤ ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʢʦʥʪʝʡʥʝʨʘ ʚʦ ʤʥʦʞʝʩʪʚʝ  ʨʘʚʥʳʤ ʧʦʨʷʜ-

ʢʦʚʦʤʫ ʥʦʤʝʨʫ ʵʣʝʤʝʥʪʘ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ . 

ʐʘʛ 4. ʆʙʦʟʥʘʯʠʤ ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʩʝʢʮʠʠ ʚʦ ʤʥʦʞʝʩʪʚʝ  ʨʘʚʥʳʤ ʟʥʘʯʝʥʠʶ 

ʵʣʝʤʝʥʪʘ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ . 

ʏʠʩʣʦ ʪʘʢʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʨʘʚʥʦ ʧʨʦʠʟʚʝʜʝʥʠʶ ʯʠʩʝʣ ʧʦʜʭʦʜʷʱʠʭ ʩʝʢʮʠʡ 

ʜʣʷ ʢʘʞʜʦʛʦ ʢʦʥʪʝʡʥʝʨʘ, ʪʦ ʝʩʪʴ 

 (19) 

ʉ ʠʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʦʜʝʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʢʦʥʮʝʧʮʠʷ ʧʨʦʛʨʘʤʤʥʦ-

ʛʦ ʢʦʤʧʣʝʢʩʘ, ʨʝʘʣʠʟʫʶʱʝʛʦ ʚʳʰʝʦʧʠʩʘʥʥʳʝ ʤʦʜʝʣʠ ʠ ʤʝʪʦʜʳ. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʢʦʥʪʝʢʩʪʥʘʷ ʜʠʘʛʨʘʤʤʘ ʩʠʩʪʝʤʳ. ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʩʦ-

ʩʪʦʠʪ ʠʟ ʧʦʜʩʠʩʪʝʤ ʚʚʦʜʘ ʠ ʚʳʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʜʩʠʩʪʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʣʘʥʦʚ 

ʦʪʛʨʫʟʢʠ ʠ ʚʳʛʨʫʟʢʠ ʢʦʥʪʝʡʥʝʨʦʚ ʠ ʨʘʩʩʪʘʥʦʚʢʠ ʛʨʫʟʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʧʦ ʛʨʫʟʦʚʳʤ 

ʬʨʦʥʪʘʤ ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʪʝʨʤʠʥʘʣʘ ʩʦʚʤʝʩʪʥʦ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʨʝʜʘʢʪʦʨʘʤʠ ʟʥʘ-

ʥʠʡ ʠ ʧʦʜʩʠʩʪʝʤʳ ʧʦʠʩʢʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ [15]. 

ʀʩʭʦʜʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʩʨʝʜʩʪʚʘ ʬʦʨʤʠʨʫʶʪʩʷ 

ʚ ʩʪʘʥʜʘʨʪʥʦʤ ʬʦʨʤʘʪʝ XML. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʙʳʪʴ 

ʩʦʧʨʷʞʝʥʘ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʝʡʥʝʨʥʳʤ ʪʝʨʤʠʥʘʣʦʤ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʚʚʦʜʘ ʥʘʯʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʫ-

ʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʩʦʜʝʨʞʠʪ ʨʝʜʘʢʪʦʨʳ ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʨʘʚʠʣ ʨʘʟʤʝʱʝʥʠʷ 

ʢʦʥʪʝʡʥʝʨʦʚ ʥʘ ʚʘʛʦʥʘʭ ʠ ʧʨʘʚʠʣ ʨʘʟʤʝʱʝʥʠʷ ʢʦʥʪʝʡʥʝʨʦʚ ʚ ʩʢʣʘʜʩʢʠʭ ʩʝʢʮʠʷʭ ʭʨʘ-

ʥʝʥʠʷ. 

ʇʦʜʩʠʩʪʝʤʘ ʧʦʠʩʢʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʧʦʜ-

ʩʠʩʪʝʤ, ʚʳʯʠʩʣʷʶʱʠʭ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʣʘʥʦʚ ʧʦʛʨʫʟʢʠ ʠ ʚʳ-

ʛʨʫʟʢʠ, ʠ ʦʧʨʝʜʝʣʷʝʪ ʥʘʠʣʫʯʰʠʡ ʚʘʨʠʘʥʪ ʨʘʟʤʝʱʝʥʠʷ ʚʘʛʦʥʦʚ ʧʦ ʧʦʜʲʝʟʜʥʳʤ ʧʫʪʷʤ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 

1. ʀʩʩʣʝʜʦʚʘʥʳ ʩʫʱʝʩʪʚʫʶʱʠʝ ʨʝʰʝʥʠʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦ-

ʮʝʩʩʘʤʠ ʥʘ ʛʨʫʟʦʚʳʭ ʬʨʦʥʪʘʭ ʢʦʥʪʝʡʥʝʨʥʳʭ ʪʝʨʤʠʥʘʣʦʚ. ʀʟʫʯʝʥ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ 

ʦʨʛʘʥʠʟʘʮʠʠ ʛʨʫʟʦʚʳʭ ʨʘʙʦʪ ʧʦ ʧʦʛʨʫʟʢʝ ʠ ʚʳʛʨʫʟʢʝ ʢʦʥʪʝʡʥʝʨʦʚ ʥʘ ʧʨʠʤʝʨʝ ʨʝʘʣʴ-

ʥʦʛʦ ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʪʝʨʤʠʥʘʣʘ. ɺʳʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ ʵʬ-

ʬʝʢʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʛʨʫʟʦʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʛʨʫʟʦʚʦʤ ʪʨʘʥʩʧʦʨʪʝ ʢʦʥʪʝʡ-

ʥʝʨʥʦʛʦ ʪʝʨʤʠʥʘʣʘ. 

2. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʣʝʢʪʘ ʢʦʥ-

ʪʝʡʥʝʨʦʚ ʜʣʷ ʦʪʛʨʫʟʢʠ ʥʘ ʛʨʫʟʦʚʦʡ ʪʨʘʥʩʧʦʨʪ, ʨʘʟʤʝʱʝʥʠʷ ʛʨʫʟʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʧʦ 

ʛʨʫʟʦʚʳʤ ʬʨʦʥʪʘʤ ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʪʝʨʤʠʥʘʣʘ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʘʜʨʝʩʦʚ ʭʨʘʥʝʥʠʷ ʜʣʷ 

ʚʳʛʨʫʞʘʝʤʳʭ ʢʦʥʪʝʡʥʝʨʦʚ. ʅʘ ʷʟʳʢʝ ʧʨʠʢʣʘʜʥʦʡ ʣʦʛʠʢʠ ʨʘʟʨʘʙʦʪʘʥʘ ʬʦʨʤʘʣʴʥʘʷ 

ʤʦʜʝʣʴ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ çʇʝʨʝʛʨʫʟʦʯʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʛʨʫʟʦʚʳʭ ʨʘʙʦʪ 

ʥʘ ʤʦʨʩʢʦʤ ʢʦʥʪʝʡʥʝʨʥʦʤ ʪʝʨʤʠʥʘʣʝè. 

3. ʈʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʣʘʥʦʚ ʦʪʛʨʫʟʢʠ ʂʊʂ ʥʘ ʛʨʫʟʦʚʦʡ ʪʨʘʥʩ-

ʧʦʨʪ, ʨʘʟʤʝʱʝʥʠʷ ʛʨʫʟʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʧʦ ʛʨʫʟʦʚʳʤ ʬʨʦʥʪʘʤ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʘʜʨʝʩʦʚ 

ʩʢʣʘʜʩʢʠʭ ʩʝʢʮʠʡ ʜʣʷ ʭʨʘʥʝʥʠʷ ʂʊʂ, ʚʳʛʨʫʞʝʥʥʳʭ ʩ ʛʨʫʟʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. 

4. ʈʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʝʨʝʛʨʫʟʦʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʛʨʫʟʦʚʳʭ ʨʘʙʦʪ ʥʘ ʢʦʥʪʝʡʥʝʨʥʦʤ ʪʝʨʤʠʥʘʣʝ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪ ʥʘʠʣʫʯʰʠʡ ʚʘʨʠʘʥʪ 

ʨʘʟʤʝʱʝʥʠʷ ʛʨʫʟʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʧʦ ʛʨʫʟʦʚʳʤ ʬʨʦʥʪʘʤ, ʤʠʥʠʤʠʟʠʨʫʷ ʩʫʤʤʘʨʥʦʝ 

ʨʘʩʩʪʦʷʥʠʝ ʧʦ ʧʝʨʝʤʝʱʝʥʠʶ ʢʦʥʪʝʡʥʝʨʦʚ, ʠ ʧʨʝʜʣʘʛʘʝʪ ʨʝʰʝʥʠʝ ʣʠʮʫ, ʧʨʠʥʠʤʘʶʱʝ-

ʤʫ ʨʝʰʝʥʠʝ. 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 59, 2019 ʛ. 

ʈʘʟʜʝʣ V. ʕʢʩʧʣʫʘʪʘʮʠʷ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʩʫʜʦʚʦʞʜʝʥʠʝ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʦʭʦʜʩʪʚʘ 
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ɸʥʪʦʥʦʚʘ ɽ.ʀ., ɺʘʩʠʣʴʝʚ ʀ.ɸ. 
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Annotation. The article covers problem of container terminal railway operating planning. 

The authors define goals and main issues discovered in planning processes taking place on 

container terminals. Existing container terminal management systems are listed and major 

blockers which prevent efficient management on planning activities are defined. The article 

contains definition of method forming a container set to ship on a railway car, the method of 

placing railway cars on the sidings at container terminal, the method of dislocation of con-

tainers unloaded from the railway cars. The algorithms to solve specified tasks are presented 

in this article. The article describes the architecture of computer system automating planning 

processes for cargo shipping activities. The possibility of integration with existing software is 

declared. 
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ʋɼʂ 656.6 
ɺʠʥʦʛʨʘʜʦʚ ɺʣʘʜʠʤʠʨ ʅʠʢʦʣʘʝʚʠʯ, ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ  

çʉʫʜʦʚʦʞʜʝʥʠʝ ʠ ʧʨʦʤʳʰʣʝʥʥʦʝ ʨʳʙʦʣʦʚʩʪʚʦè, ʌɻɹʆʋ ɺʆ çʂɻʄʊʋè 

ʀʚʘʥʦʚʩʢʠʡ ʅʠʢʦʣʘʡ ɺʣʘʜʠʤʠʨʦʚʠʯ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ  

çʉʫʜʦʚʦʞʜʝʥʠʝ ʠ ʧʨʦʤʳʰʣʝʥʥʦʝ ʨʳʙʦʣʦʚʩʪʚʦè, ʌɻɹʆʋ ɺʆ çʂɻʄʊʋè 

ʌɻɹʆʋ ɺʆ çʂʝʨʯʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʦʨʩʢʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

298309, ʈʝʩʧʫʙʣʠʢʘ ʂʨʳʤ, ʛ. ʂʝʨʯʴ, ʫʣ. ʆʨʜʞʦʥʠʢʠʜʟʝ, 82 

ʉʀʅʊɽɿ ɸʃɻʆʈʀʊʄɸ ʋʇʈɸɺʃɽʅʀʗ ʉʋɼʅʆʄ  

ɺ ɿɸɼɸʅʅʆʁ ɸʂɺɸʊʆʈʀʀ ʅɸ ʆʉʅʆɺɽ  

ʂʆʄʇʃɽʂʉʅʆɻʆ ʂʈʀʊɽʈʀʗ ʈʀʉʂɸ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʦʭʦʜʩʪʚʘ, ʦʮʝʥʢʘ ʨʠʩʢʘ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʤʦʨʩʢʦʛʦ ʩʫʜʥʘ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʩʣʫʯʘʡʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʤʦʨʩʢʦʛʦ ʩʫʜʥʘ. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʟʘʜʘʯʘ ʩʠʥʪʝʟʘ ʘʣʛʦʨʠʪʤʘ ʫʧʨʘʚʣʝʥʠʷ ʩʫʜʥʦʤ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʦʡ ʩʫʜʦʚʦʞʜʝʥʠʷ ʧʦ ʢʨʠʪʝʨʠʶ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʡ 

ʚʝʣʠʯʠʥʳ ʨʠʩʢʘ ʙʝʟʦʧʘʩʥʦʛʦ ʧʨʦʭʦʜʘ ʩʫʜʥʦʤ ʫʟʢʦʛʦ ʧʨʦʣʠʚʘ ʠ ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʪʦʯ-

ʥʦʩʪʠ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ. ɸʥʘʣʠʟ ʪʦʯʥʦʩʪʠ ʘʣʛʦʨʠʪʤʦʚ ʧʨʦʚʦʜʠʣʩʷ ʤʝʪʦ-

ʜʦʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʩʫʜʥʘ ʪʠʧʘ çɺʦʣʛʘ-ɹʘʣʪè ʧʨʠ ʧʨʦʭʦʜʝ 

ʂʝʨʯʴïɽʥʠʢʘʣʴʩʢʦʛʦ ʂʘʥʘʣʘ. 

ʈʘʩʯʝʪ ʨʠʩʢʘ ʙʝʟʦʧʘʩʥʦʛʦ ʧʨʦʭʦʜʘ ʩʫʜʥʘ ʫʟʢʦʛʦ ʢʘʥʘʣʘ ʧʨʦʚʦʜʠʣʩʷ ʜʣʷ ʫʩʣʦʚʠʡ ʪʠʭʦʡ 

ʧʦʛʦʜʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʩʣʫʯʘʡʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʞʝ ʧʨʠ 

ʤʘʢʩʠʤʘʣʴʥʦʤ ʟʥʘʯʝʥʠʠ ʦʪʢʣʦʥʝʥʠʡ ʩʣʫʯʘʡʥʳʭ ʧʘʨʘʤʝʪʨʦʚ (ʤʘʢʩʠʤʘʣʴʥʦʤ ʨʠʩʢʝ) 

ʩʠʩʪʝʤʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʭʦʞʜʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʚʠʞʝ-

ʥʠʷ ʩʫʜʥʘ ʚ ʟʘʜʘʥʥʳʭ (ʙʝʟʦʧʘʩʥʳʭ) ʧʨʝʜʝʣʘʭ. 

ɺʚʝʜʝʥʠʝ 

ɿʘʜʘʯʘ ʩʠʥʪʝʟʘ ʘʣʛʦʨʠʪʤʘ ʫʧʨʘʚʣʝʥʠʷ ʩʫʜʥʦʤ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʜʚʠ-

ʞʝʥʠʷ ʩʫʜʥʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦ ʦʮʝʥʠʚʘʝʤʳʤ ʧʘʨʘʤʝʪʨʘʤ ʩʫʜʥʘ 

zp11 22i i i i
Ĕ ĔĔ Ĕʈ(t ) = (m (t ),m (t ),J (t )), 

(ʧʨʠʩʦʝʜʠʥʝʥʥʳʝ ʤʘʩʩʳ, ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ) ʠ ʦʮʝʥʠʚʘʝʤʳʤ ʪʝʢʫʱʠʤ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʘʤ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ 

i i i i i ix y zi
Ĕ(t ) (t ) (t ) (t ) (t ) (t )Ĕ ĔĔ Ĕ Ĕ ĔX(t ) = (x ,y ,v ,v , ,ɤ )Y , 

(ʚʝʢʪʦʨʘ ʧʦʣʦʞʝʥʠʷ, ʩʢʦʨʦʩʪʠ, ʫʛʣʦʚʦʝ ʧʦʣʦʞʝʥʠʝ ʠ ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ 

ʩʫʜʥʘ) ʬʦʨʤʠʨʦʚʘʪʴ ʚʝʢʪʦʨ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ U(t), (ʢʦʤʘʥʜʳ ʥʘ ʫʛʣʦʚʦʝ ʧʦ-

ʣʦʞʝʥʠʝ ʨʫʣʷ, ʯʠʩʣʦ ʦʙʦʨʦʪʦʚ ʜʚʠʛʘʪʝʣʷ ʩʫʜʥʘ) ʪʘʢ, ʯʪʦʙʳ ʠʩʪʠʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ ( ) ( , , , , , )x y zX t x y v v w= Y  ʚʦʟʤʦʞʥʦ ʪʦʯʥʝʝ ʚʦʩʧʨʦʠʟʚʦʜʠʣʠ ʞʝʣʘʝ-

ʤʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ ( ) ( , , , , , )ʞ ʞ ʞ xʞ yʞ ʞ zʞX t x y v v w= Y  ʠʩʭʦʜʷ ʠʟ 

ʢʨʠʪʝʨʠʷ ʤʠʥʠʤʠʟʘʮʠʠ ʚʝʣʠʯʠʥʳ ʨʠʩʢʘ, ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʚ ʨʘʙʦʪʝ [1]. 

0

         

T
T 2

ŭ(Ű) t

R M [ X(Ű)Q(Ű)min ] Ű,X (Ű)+q(Ű)ŭ(Ű)d= Dñ D

 
ʛʜʝ M ï ʦʧʝʨʘʪʦʨ ʚʳʯʠʩʣʝʥʠʷ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ,  

( ) ( ) ( )ʞX t X t X tD = - ,  

( )d t ï ʫʧʨʘʚʣʷʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʩʝʤ ʚʨʝʤʝʥʥʦʤ ʠʥʪʝʨʚʘʣʝ ʫʧʨʘʚʣʝʥʠʷ 
0t Tt¢ ¢. 

 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 59, 2019 ʛ. 
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ɿʘʜʘʯʘ ʩʠʥʪʝʟʘ ʨʝʰʘʝʪʩʷ ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʤʦʜʝʣʴ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ ʣʠʥʝʘʨʠ-

ʟʦʚʘʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʧʦʨʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʠʤʝʶʪʩʷ ʦʧʪʠʤʘʣʴʥʳʝ ʣʠʥʝʡʥʳʝ ʦʮʝʥʢʠ 

ʧʘʨʘʤʝʪʨʦʚ ʩʫʜʥʘ ʠ ʪʝʢʫʱʠʭ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʝʥʠʷ [1,2], ʦʧʪʠʤʘʣʴʥʳʡ ʘʣʛʦʨʠʪʤ 

ʫʧʨʘʚʣʝʥʠʷ ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʚ ʢʣʘʩʩʝ ʣʠʥʝʡʥʳʭ ʘʣʛʦʨʠʪʤʦʚ. 

ʀʟ ʪʝʦʨʠʠ ʩʠʥʪʝʟʘ ʦʧʪʠʤʘʣʴʥʳʭ ʣʠʥʝʡʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʫʧʨʘʚʣʝʥʠʷ [3] ʠʟʚʝʩʪʥʦ, 

ʯʪʦ ʟʘʜʘʯʘ ʩʠʥʪʝʟʘ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʜʚʝ ʥʝʟʘʚʠʩʠʤʳʝ ʟʘʜʘʯʠ: 

ï ʧʦʩʪʨʦʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʣʠʥʝʡʥʳʭ ʦʮʝʥʦʢ; 

ï ʩʠʥʪʝʟ ʣʠʥʝʡʥʦʛʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʦ ʦʮʝʥʢʘʤ. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʩʣʫʯʘʡʥʳʝ ʚʝʢʪʦʨʘ Ĕ( ) ( )X Xt t-  ʠ Ĕ( )X t ʦʨʪʦʛʦʥʘʣʴʥʳ ʜʣʷ ʣʶʙʦʛʦ 

ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ t, ʚʝʣʠʯʠʥʘ ʨʠʩʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʩʫʤʤʳ ʨʠʩʢʘ ʦʮʝʥʠʚʘʥʠʷ, 

ʥʝʟʘʚʠʩʠʤʦʛʦ ʦʪ ʘʣʛʦʨʠʪʤʘ ʫʧʨʘʚʣʝʥʠʷ, ʠ ʨʠʩʢʘ ʫʧʨʘʚʣʝʥʠʷ, ʟʘʚʠʩʠʤʦʛʦ ʦʪ ʘʣʛʦʨʠʪʤʘ 

ʫʧʨʘʚʣʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʩʠʥʪʝʟʘ, ʤʦʞʥʦ ʠʩʭʦʜʠʪʴ ʠʟ ʤʠʥʠʤʠʟʘʮʠʠ 

ʨʠʩʢʘ ʫʧʨʘʚʣʝʥʠʷ 

ʪ
U

0

2Ĕ ĔR M [ X( )Q( ) X ( ) ( ) ( )] ,
T

q d
t

t t t t d t t= D D +ñ

 

ʛʜʝ Ĕ Ĕ( ) ( ) ( )ʞX t X t XtD = - . 

 

ɿʘʜʘʯʘ ʩʠʥʪʝʟʘ ʘʣʛʦʨʠʪʤʘ ʫʧʨʘʚʣʝʥʠʷ 

ʋʧʨʘʚʣʷʝʤʳʡ ʩʣʫʯʘʡʥʳʡ ʧʨʦʮʝʩʩ Ĕ( )iX t , ʠ ʦʮʝʥʠʚʘʝʤʳʡ ʚʝʢʪʦʨ ʧʘʨʘʤʝʪʨʦʚ, Ĕ( )iP t  

ʩʦʛʣʘʩʥʦ [2,3], ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʣʠʥʝʘʨʠʟʦʚʘʥʥʳʤ ʨʝʢʫʨʨʝʥʪʥʳʤ ʩʪʦ-

ʭʘʩʪʠʯʝʩʢʠʤ ʫʨʘʚʥʝʥʠʷʤ ʚʠʜʘ 

1 1 0 1 1 1 1 0 0
Ĕ Ĕ Ĕ Ĕ Ĕ Ĕ( ) ( ) ( ( ), ( ), ( )) ( ( ), ( ), ( )) ( ( ) ( ))i i i i i i i i i iX t X t f X t U t P t dt B X t P t U t dt U t U t- - - - - -= + + - + 

( ) ( ),i iDX t tx+  0 0
Ĕ( ) ( )X t MX t=  (1) 

ɻʜʝ U0(t) ï ʦʧʦʨʥʳʡ ʚʝʢʪʦʨ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ, ï ʤʘʪʨʠʮʘ ʯʘʩʪʥʳʭ ʧʨʦʠʟ-

ʚʦʜʥʳʭ ʚʝʢʪʦʨʘ f ʧʦ ʚʝʢʪʦʨʫ U, ( )tx  ï ʩʣʫʯʘʡʥʳʡ ʚʝʢʪʦʨʥʳʡ ʧʨʦʮʝʩʩ, ʦʧʨʝʜʝʣʷʝʤʳʡ 

ʪʦʯʥʦʩʪʴʶ ʧʦʩʪʨʦʝʥʠʷ ʦʮʝʥʦʢ Ĕ( )X t , Ĕ( )iP t . 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʮʝʩʩʘ ( )ʞX t  ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʙʨʘʪʴ ʧʨʦʮʝʩʩ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʡ 

ʫʨʘʚʥʝʥʠʶ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ 

1 1 0( ) ( ) ( ( ), ( ), )ʞ i ʞ i ʞ i iX t X t f X t U t P dt- -= + , 
0 0( )ʞX t X=  (2) 

ʃʠʥʝʘʨʠʟʫʷ ʫʨʘʚʥʝʥʠʷ (2) ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʮʝʩʩʘ Ĕ
iX(t ) ʠ ĔiP(t ) ʧʦʣʫʯʠʤ ʣʠʥʝʡ-

ʥʫʶ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ ʜʣʷ ʧʨʦʮʝʩʩʦʚ Ĕ
iX(t )D , Ĕ

iP(t ) 

( )( ) ( ) ( )1 0 1 1 1 0 1 0 1

1 0 1( ( (

Ĕ Ĕ Ĕ Ĕ Ĕ Ĕ Ĕ, , , ,

Ĕ Ĕ( , , ) ,

i x i i i i p i i i i

i i i i i i

dt dt PX(t ) I A X(t ) U (t ) P(t ) X(t ) A X(t ) U (t ) P(t ) P(t )

B X(t ) U t ) P(t ) dt U(t ) DX t ) t )x

- - - - - -

- -

-D = + + +

+ D +  

0
Ĕ 0,X(t )=  

1
Ĕ Ĕ ,i i P i iP(t ) P(t ) D (t ) (t )x-= +  

0 0
ĔP(t ) MP= , (3) 

ɻʜʝ I ï ʝʜʠʥʠʯʥʘʷ ʤʘʪʨʠʮʘ, ( )1 0 1
Ĕ Ĕ, ,x i i iA X(t ) U (t ) P(t )- - , 

( )1 0 1
Ĕ Ĕ, ,p i i iA X(t ) U (t ) P(t )- -  ï ʤʘʪʨʠʮʳ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʚʝʢʪʦʨʘ f ʧʦ ʚʝʢʪʦʨʫ X ʠ ʈ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ,  

0i i iU(t ) U(t ) U (t )D = -  ï ʦʪʢʣʦʥʝʥʠʷ ʚʝʢʪʦʨʘ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʦʪ ʦʧʦʨʥʳʭ. 



ɺʠʥʦʛʨʘʜʦʚ ɺ.ʅ., ʀʚʘʥʦʚʩʢʠʡ ʅ.ɺ. 
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ɺʚʝʜʝʤ ʚ ʨʘʩʩʤʦʪʨʝʥʠʝ ʨʘʩʰʠʨʝʥʥʳʡ ʚʝʢʪʦʨ ʬʘʟʦʚʳʭ ʢʦʦʨʜʠʥʘʪ 

( )0
Ĕ Ĕ Ĕ,r i i iX (t ) X(t ) P P(t )-D = D , 

ʫʨʘʚʥʝʥʠʝ (3), ʚ ʵʪʦʤ ʩʣʫʯʘʝ, ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ 

1 1, ) ,Ĕ Ĕ(r i i i r i i i i iX (t ) L t t X (t ) B(t ) U(t ) (t ) (t )x- -D = D + D +ä 0
Ĕ 0rX (t )D = (4) 

ʛʜʝ ʤʘʪʨʠʮʘ ʧʝʨʝʭʦʜʘ 
1, )( i iL t t -  ʠ ʤʘʪʨʠʮʳ 

iB(t ), i(t )ä  ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʳʨʘʞʝʥʠʷʤʠ 

1 0 1 1 0 1

1

Ĕ Ĕ Ĕ Ĕ+ ( ( ), ( ), ( )) , ( ( ), ( ), ( ))
( , ) = 

0                                        ,                   

x i i i p i i i

i i

I A X t U t P t dt A X t U t P t dt
L t t

I

- - - -

-

è ø
é ù
é ùê ú

, 

1 0 1
Ĕ Ĕ( ( ), ( ), ( ))

( ) = 
                 0

i i i
i

B X t U t P t dt
B t - -

è ø
é ù
ê ú

, 
( )

( )
( )

x i

i

p i

D t
t

D t

è ø
=é ù
ê ú

ä . 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʩʠʥʪʝʟʘ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤ-

ʤʠʨʦʚʘʥʠʷ ɹʝʣʣʤʘʥʘ ʈ. [4], ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʣʠʥʝʘʨʠʟʦʚʘʥʥʳʤ ʩʪʦʭʘʩʪʠʯʝʩʢʠʤ ʧʨʦ-

ʮʝʩʩʘʤ [3]. ʆʧʪʠʤʘʣʴʥʳʡ ʚʝʢʪʦʨ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠ-

ʝʤ: 

0
Ĕ( ) ( ) ( ) ( ).i i i r iU t U t S t X t= + D  (5) 

ʄʘʪʨʠʮʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʩʠʣʝʥʠʷ ʫʧʨʘʚʣʷʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ 
iS(t ) ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʯʝʨʝʟ ʤʘʪʨʠʮʫ ʬʫʥʢʮʠʠ ɹʝʣʣʤʘʥʘ 
1iR(t )+

 ʚʳʨʘʞʝʥʠʝʤ 

( )
1

1 1 1,
T T

i i i i i i i i iS(t ) G(t ) B (t )R(t )B(t ) B (t )R(t )L(t t )
-

+ + +=- +  (6) 

ʤʘʪʨʠʮʘ 
1iR(t )+

 ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʨʝʢʫʨʨʝʥʪʥʦʤʫ ʫʨʘʚʥʝʥʠʶ 

( )1 1 1 1, , ,T T T

i i i i i i i i i i i i iR(t ) L (t t )R(t )L(t t ) Q(t ) S (t ) G(t ) B (t )R(t )B(t ) S(t )+ + + += + - +
 
(7) 

ʧʨʠ ʛʨʘʥʠʯʥʦʤ ʫʩʣʦʚʠʠ ( ) 0R T = . 

ʅʘ ʈʠʩ. 1 ʧʨʠʚʝʜʝʥʘ ʩʪʨʫʢʪʫʨʥʦ-ʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʤʦʜʝʣʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ 

ʩʠʩʪʝʤʳ ʩʫʜʦʚʦʞʜʝʥʠʷ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʤʦʜʝʣʠ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ (ʄɼʉ), ʤʦʜʝʣʠ ʠʟʤʝ-

ʨʠʪʝʣʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʚʠʞʝʥʠʷ (ʄʀʍɼ), ʘʣʛʦʨʠʪʤʘ ʦʮʝʥʠʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʜʚʠʞʝʥʠʷ (ɸʆʍɼ), ʘʣʛʦʨʠʪʤʘ ʫʧʨʘʚʣʝʥʠʷ ʩʫʜʥʦʤ (ɸʋʉ). 

 

 

ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʥʦ-ʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʤʦʜʝʣʠ ɸʉʉ 

ɸʥʘʣʠʟ ʪʦʯʥʦʩʪʠ ʘʣʛʦʨʠʪʤʘ ʫʧʨʘʚʣʝʥʠʷ 

ɸʥʘʣʠʟ ʪʦʯʥʦʩʪʠ ʘʣʛʦʨʠʪʤʦʚ ʧʨʦʚʦʜʠʣʩʷ ʤʝʪʦʜʦʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ ʜʣʷ ʩʫʜʥʘ ʪʠʧʘ çɺʦʣʛʘ-ɹʘʣʪè ʧʨʠ ʧʨʦʭʦʜʝ ʂʝʨʯʴïɽʥʠʢʘʣʴʩʢʦʛʦ ʂʘʥʘʣʘ.  
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ʇʘʨʘʤʝʪʨʳ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ ʦʧʨʝʜʝʣʷʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ [5]. 

ɺ ʢʘʯʝʩʪʚʝ ʫʧʨʘʚʣʷʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʫʛʣʦʚʦʝ ʧʦʣʦʞʝʥʠʝ ʨʫʣʷ ʩʫʜ-

ʥʘ ( ) ( )U t td= , ʯʠʩʣʦ ʦʙʦʨʦʪʦʚ ʜʚʠʛʘʪʝʣʷ ʩʫʜʥʘ ʩʯʠʪʘʣʦʩʴ ʧʦʩʪʦʷʥʥʳʤ 3,5 /ʦʙn ʦʙ ʩ= . 

ʊʦʯʥʦʩʪʴ ʦʮʝʥʠʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʚʠʞʝʥʠʷ 

Ĕ Ĕ ĔĔ Ĕ Ĕ Ĕ( )  ( ( ), ( ), ( ), ( ), ( ), ( ))x y zi i i i i i iX t x t y t v t v t t tw= Y
 

ʠ ʨʝʘʣʠʟʦʚʘʚʰʠʭʩʷ ʩʣʫʯʘʡʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 
11 22, , zpP m m Jè ø=ê ú ʩʫʜʥʘ ʚʳʙʠʨʘʣʘʩʴ ʜʣʷ 

ɺʘʨʠʘʥʪʘ 2 ʧʨʠʚʝʜʝʥʥʦʛʦ ʚ ʩʪʘʪʴʝ [4]. 

 

ɺ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠ ʧʨʦʭʦʜʝ ʫʟʢʦʛʦ ʧʨʦʣʠʚʘ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʨʠʩʢ 

2 2 2 2

22 44 55

0

ĔĔ Ĕ[ ( ( ) ( )) ( ( ) ( )) ( ( ) ( )) ( )]U ʞ yʞ y ʞ

T
R q y y q v v q g d

t
t t t t y t y t d t t= - + - + - +ñ  

ʛʜʝ 
2

22 1/q ʤè ø=ê ú, 
2 2

44 /q ʤ ʩè ø=ê ú, 
2

55 1/q ʨʘʜè ø=ê ú, 
21/g ʨʘʜè ø=ê ú.  (8) 

 

ʆʧʪʠʤʘʣʴʥʦʝ ʫʛʣʦʚʦʝ ʧʦʣʦʞʝʥʠʝ ʨʫʣʷ ʩʫʜʥʘ ʬʦʨʤʠʨʦʚʘʣʦʩʴ ʩʦʛʣʘʩʥʦ ʚʳʨʘʞʝʥʠʶ  

0 2 4 5

7 110 11 8 220 22 9 0

ĔĔ Ĕ*( ) ( ) ( )( ( ) ( )) ( )( ( ) ( )) ( )( ( ) ( ))

ĔĔ Ĕ( )( ( )) ( )( ( )) ( )( ( ))

ʞ yʞ y ʞ

zp zp

t t s t y t y t s t v t v t s t t t

s t m m t s t m m t s t J J t

d d= + - + - + Y -Y

+ - + - + -
 

ʅʘ ʈʠʩ. 2ï9 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʘ 

ʫʧʨʘʚʣʝʥʠʷ ʩʫʜʥʦʤ ʧʨʠ ʧʨʦʭʦʜʝ ʫʟʢʦʛʦ ʧʨʦʣʠʚʘ. 

 

 

ʈʠʩ. 2. ʂʦʨʨʝʢʮʠʷ ʫʛʣʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʨʫʣʷ 
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ʈʠʩ. 3. ʆʧʪʠʤʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʨʫʣʝʤ ʩʫʜʥʘ 

 

ʈʠʩ. 4. ʆʧʪʠʤʘʣʴʥʘʷ ʪʨʘʝʢʪʦʨʠʷ ʩʫʜʥʘ 

 

ʈʠʩ. 5. ʆʰʠʙʢʘ ʧʦ ʢʦʦʨʜʠʥʘʪʝ Y 
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ʈʠʩ. 6. ʉʢʦʨʦʩʪʴ ʥʘ ʦʧʪʠʤʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ 

 

ʈʠʩ. 7. ʆʰʠʙʢʘ ʧʦ ʩʢʦʨʦʩʪʠ ʥʘ ʦʧʪʠʤʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ 

 

ʈʠʩ. 8. ʂʫʨʩ ʩʫʜʥʘ ʥʘ ʦʧʪʠʤʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ 
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ʈʠʩ. 9. ʆʰʠʙʢʘ ʧʦ ʢʫʨʩʫ ʥʘ ʦʧʪʠʤʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ 

ʈʘʩʯʝʪ ʨʠʩʢʘ ʙʝʟʦʧʘʩʥʦʛʦ ʧʨʦʭʦʜʘ ʩʫʜʥʘ ʫʟʢʦʛʦ ʢʘʥʘʣʘ ʧʨʦʚʦʜʠʣʩʷ ʜʣʷ ʫʩʣʦʚʠʡ 

ʪʠʭʦʡ ʧʦʛʦʜʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʩʣʫʯʘʡʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 11 22, , zpP m m Jè ø=ê ú. ɺ ʊʘʙʣʠʮʝ 1 

ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝʥʠʷ ʨʠʩʢʘ ʜʣʷ ʟʘʜʘʥʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʩʣʫʯʘʡʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʦʪ ʨʘʩ-

ʯʝʪʥʳʭ.  

ʊʘʙʣʠʮʘ 1 

ɿʥʘʯʝʥʠʷ ʨʠʩʢʘ ʜʣʷ ʟʘʜʘʥʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʩʣʫʯʘʡʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʦʪ ʨʘʩʯʝʪʥʳʭ 

11 22, , zpP m m Jè øD = D D Dê ú 
[0,0,0] [0,811; ï1,21; 

ï1749] 

[1,622; ï2,42; 

ï3488] 

[2,433; ï3,63; 

ï5247] 

[8,11; ï12,1; 

ï17490] 

    R 0,015 103 416 926 10402 

 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʞʝ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʟʥʘʯʝʥʠʠ ʦʪʢʣʦʥʝʥʠʡ ʩʣʫʯʘʡʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ (ʤʘʢʩʠʤʘʣʴʥʦʤ ʨʠʩʢʝ) ʩʠʩʪʝʤʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʥʘʭʦʞʜʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ ʚ ʟʘʜʘʥʥʳʭ (ʙʝʟʦʧʘʩʥʳʭ) ʧʨʝʜʝʣʘʭ.  

ɺʳʚʦʜʳ 

ɺ ʩʪʘʪʴʝ ʧʦʣʫʯʝʥʦ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʩʠʥʪʝʟʘ ʘʣʛʦʨʠʪʤʘ ʫʧʨʘʚʣʝʥʠʷ ʩʫʜʥʦʤ ʧʨʠ 

ʧʨʦʭʦʞʜʝʥʠʠ ʫʟʢʠʭ ʧʨʦʣʠʚʦʚ. ɼʣʷ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʧʨʦʚʝʜʝʥʦ ʩʪʘʪʠʩʪʠ-

ʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʦʮʝʥʢʠ ʪʦʯʥʦʩʪʠ ʠ ʨʘʩʯʝʪʘ ʨʠʩʢʘ ʙʝʟʦʧʘʩʥʦʛʦ ʧʨʦʭʦʞʜʝʥʠʷ 

ʧʨʦʣʠʚʘ. 
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Annotation. The article considers the problem of synthesis of the control algorithm of the 

vessel with an automated system of navigation on the criterion of the rms value of the risk of 

the safe passage of a vessel through a narrow Strait. The analysis of the algorithms accuracy 

was carried out by statistical modeling method for the vessel of çVolga-Baltè type during the 

passage of the Kerch ï Yenikal canal. The calculation of the risk of safe passage of a narrow 

channel vessel was carried out for calm weather conditions for various random parameters. 

It should be noted that even at the maximum value of deviations of random parameters (max-

imum risk), the optimal control system ensures that the characteristics of the vessel's move-

ment are found within the (safe) limits. 

 

References: 

[1] Vinogradov V.N., Ivanovsky N.V., Novoselov D.A. Analysis of the impact of random parameters 

of the vessel on handling and safety. The Journal Gazette. Volga state Academy of water transport. 

Issue 55. Publishing house FGBOU VO çWHUUTè N. New-city, 2018. 

[2] Vinogradov V.N., Ivanovsky N.V. Synthesis of algorithms for identification of random parameters 

and estimation of vessel motion characteristics. The Journal Gazette. Volga state Academy of water 

transport. Issue Publishing house FGBOU VO çWHUUTè N. Novgorod, 2018. 

[3] Vinogradov V.N. Correlation theory of filtration and control of multidimensional random process-

es. M: Krasand. 2011. 

[4] Bellman R. Dynamic programming. / Per. with English. under. ed. N. N. Vorobyov. M.: IL, 1960. 

[5] Handbook of ship theory. Vol.3. Edited by Y. I. Vaitkunskas. L: çSudo-structureè, 1985. 

[6] Fossen, Thor I., guidance and control of marine vehicles. John Wiley and Sons Ltd.New York, 

1994. 

[7] Ruoshi Cha, Dechen Wan, numerical study of the reaction of two model ships in regular waves. 

Procedia Engineering, volume 116, 2015, pp. 20-31. DOI: 10.1016 / j.proeng.2015.08.260 

[8] Kramar V. Research of changes and development of mathematical model of the drilling vessel. 

Proceedings of the 26th daaam International Symposium, pp. 0049-0055, B. Katalinic (Ed.), Published 

by DAAAM International, ISBN 978-3-902734-07-5, ISSN 1726-9679, Vienna, AustriaDOI: 10.2507 

/ 26th.daaam.production.Zero zero seven 

ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 08.04.2019 ʛ. 

 



ʆʩʦʢʠʥ ʄ.ɺ. 

ʆʮʝʥʢʘ ʨʠʩʢʘ ʧʦʪʝʨʠ ʦʩʪʦʡʯʠʚʦʩʪʠ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʨʝʟʦʥʘʥʩʘ ʢʘʯʢʠ»  

 

 166 

ʋɼʂ 656.61.052 ʆ-75 

 
ʆʩʦʢʠʥ ʄʠʭʘʠʣ ɺʠʢʪʦʨʦʚʠʯ, ʜʦʮʝʥʪ, ʢ.ʪ.ʥ., ʟʘʚ. ʢʘʬʝʜʨʦʡ ʉʫʜʦʚʦʞʜʝʥʠʷ  

ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʫʜʦʭʦʜʩʪʚʘ ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè,  

e-mail: sudovod@vgavt-nn.ru 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ çɺʦʣʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘè 

603951, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʅʝʩʪʝʨʦʚʘ, 5. 

ʆʎɽʅʂɸ ʈʀʉʂɸ ʇʆʊɽʈʀ ʆʉʊʆʁʏʀɺʆʉʊʀ  

ʀ ɺʆɿʅʀʂʅʆɺɽʅʀʗ ʇɸʈɸʄɽʊʈʀʏɽʉʂʆɻʆ ʈɽɿʆʅɸʅʉɸ 

ʂɸʏʂʀ ʅɸ ʇʈʀʄɽʈɽ ʂʆʅʊɽʁʅɽʈʆɺʆɿɸ-ʌʀɼɽʈɸ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʮʝʥʢʘ ʨʠʩʢʘ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʣʘʚʘʥʠʷ, ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʨʝʟʦʥʘʥʩ 

ʢʘʯʢʠ, ʦʩʪʦʡʯʠʚʦʩʪʴ ʩʫʜʥʘ. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʩʜʝʣʘʥʘ ʧʦʧʳʪʢʘ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʩʪʦʡʯʠʚʦ-

ʩʪʠ ʩʫʜʥʘ ʧʨʠ ʢʦʥʢʨʝʪʥʦʡ ʟʘʛʨʫʟʢʝ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʷʚʣʝʥʠʡ ʧʦʪʝʨʠ 

ʦʩʪʦʡʯʠʚʦʩʪʠ ʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʨʝʟʦʥʘʥʩʘ ʥʘ ʧʦʧʫʪʥʦʤ ʠʣʠ ʧʦʯʪʠ ʧʦʧʫʪʥʦʤ ʚʦʣ-

ʥʝʥʠʠ. ʕʪʦʡ ʪʝʤʝ ʧʦʩʚʷʱʸʥ ʨʷʜ ʨʫʢʦʚʦʜʷʱʠʭ ʜʦʢʫʤʝʥʪʦʚ, ʚ ʢʦʪʦʨʳʭ ʟʘʪʨʦʥʫʪʳʝ ʚ 

ʩʪʘʪʴʝ ʚʦʧʨʦʩʳ ʦʙʳʯʥʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʦʚʧʘʜʝʥʠʷ ʠʣʠ ʙʣʠʟʦʩʪʠ 

ʯʘʩʪʦʪ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʠ ʠʟʤʝʥʝʥʠʷ ʦʩʪʦʡʯʠʚʦʩʪʠ ʩʫʜʥʘ ʠ ʯʘʩʪʦʪʳ ʚʥʝʰʥʝ-

ʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʝʛʦ ʧʨʠ ʥʘʠʙʦʣʝʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʚʦʣʥʝʥʠʷ. 

ɸʚʪʦʨʦʤ ʧʨʝʜʣʦʞʝʥ ʫʧʨʦʱʝʥʥʳʡ ʤʝʪʦʜ ʦʮʝʥʢʠ ʧʦʪʝʨʠ ʤʝʪʘʮʝʥʪʨʠʯʝʩʢʦʡ ʚʳʩʦʪʳ ʠ 

ʠʟʤʝʥʝʥʠʷ ʜʠʘʛʨʘʤʤʳ ʩʪʘʪʠʯʝʩʢʦʡ ʦʩʪʦʡʯʠʚʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʪʝʨʠ ʧʣʦʱʘʜʠ 

ʜʝʡʩʪʚʫʶʱʝʡ ʚʘʪʝʨʣʠʥʠʠ. ʈʘʩʯʸʪʳ ʚʳʧʦʣʥʝʥʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʤʝʶʱʝʡʩʷ ʥʘ ʩʫʜʥʝ 

ʜʦʢʫʤʝʥʪʘʮʠʠ. ʀʭ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʚʳʙʦʨʝ ʙʝʟʦʧʘʩʥʦʛʦ ʤʘʨ-

ʰʨʫʪʘ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ ʩ ʫʯʸʪʦʤ ʧʨʦʛʥʦʟʘ ʧʦʛʦʜʳ. 

ɺʚʝʜʝʥʠʝ 

ɹʝʟʦʧʘʩʥʦʩʪʴ ʨʘʙʦʪʳ ʬʣʦʪʘ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʫʯʸʪʘ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʫʜʥʦ ʥʝ-

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ. ʈʝʢʦʤʝʥʜʘʮʠʠ ʢʘʧʠʪʘʥʫ ʧʦ ʚʳʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʢʫʨʩʘ ʠ ʩʢʦʨʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʚʝʪʨʘ ʠ ʚʦʣʥʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʠʟʣʦʞʝʥʳ ʚʦ ʤʥʦʞʝʩʪʚʝ 

ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʫʯʝʙʥʦʡ ʣʠʪʝʨʘʪʫʨʝ, ʘ ʪʘʢʞʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ʥʘʮʠʦʥʘʣʴʥʳʭ 

ʨʫʢʦʚʦʜʷʱʠʭ ʜʦʢʫʤʝʥʪʘʭ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʧʨʠʚʝʜʝʥʳ ʚ ʩʧʠʩʢʝ ʣʠʪʝʨʘʪʫʨʳ ʢ ʜʘʥ-

ʥʦʡ ʩʪʘʪʴʝ. ʇʨʠ ʵʪʦʤ ʫʩʣʦʚʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʘ ʧʦʪʝʨʷ ʦʩʪʦʡʯʠʚʦʩʪʠ ʠ ʚʦʟʥʠʢ-

ʥʦʚʝʥʠʝ ʨʝʟʦʥʘʥʩʥʳʭ ʷʚʣʝʥʠʡ, ʦʙʳʯʥʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʳʙʦʨʘ ʪʘʢʦ-

ʛʦ ʢʫʨʩʦʚʦʛʦ ʫʛʣʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʘʧʨʘʚʣʝʥʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʣʥʳ ʠ ʪʘʢʦʡ ʩʢʦ-

ʨʦʩʪʠ ʩʫʜʥʘ, ʧʨʠ ʢʦʪʦʨʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʦʚʧʘʜʝʥʠʝ ʠʣʠ ʙʣʠʟʦʩʪʴ ʢʘʞʫʱʝʛʦʩʷ ʧʝ-

ʨʠʦʜʘ ʚʦʣʥʳ ʩ ʧʝʨʠʦʜʦʤ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʩʫʜʥʘ (ʦʩʥʦʚʥʦʡ ʨʝʟʦʥʘʥʩ ʢʘʯʢʠ) 

ʣʠʙʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝ ʢʘʞʫʱʝʛʦʩʷ ʧʝʨʠʦʜʘ ʚʦʣʥʳ ʩ ʧʝʨʠʦʜʦʤ ʠʟʤʝʥʝ-

ʥʠʷ ʦʩʪʦʡʯʠʚʦʩʪʠ ʩʫʜʥʘ (ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʨʝʟʦʥʘʥʩ ʢʘʯʢʠ). ʅʘʧʨʠʤʝʨ, ʚ [3] ʧʨʝʜʝʣʴ-

ʥʦʝ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʩʫʜʥʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʥʘ ʧʦʧʫʪʥʦʤ ʚʦʣʥʝʥʠʠ ʦʥʦ ʤʦʞʝʪ ʧʦʪʝʨʷʪʴ 

ʦʩʪʦʡʯʠʚʦʩʪʴ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʳʯʠʩʣʷʪʴ ʧʦ ʬʦʨʤʫʣʝ: 0,514 

  (1) 

ʛʜʝ ʙʝʟʨʘʟʤʝʨʥʳʡ ʨʘʩʯʸʪʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ  , ʧʦʢʘʟʳʚʘʶʱʠʡ, ʢʘʢʫʶ ʯʘʩʪʴ ʢʘʞʫʱʝ-

ʛʦʩʷ ʧʝʨʠʦʜʘ ʚʦʣʥʳ  ʩʫʜʥʦ, ʠʤʝʶʱʝʝ ʦʧʨʝʜʝʣʸʥʥʫʶ ʤʝʪʘʮʝʥʪʨʠʯʝʩʢʫʶ ʚʳʩʦʪʫ, 

ʢʨʝʥ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 10 ʜʦ 40 ʛʨʘʜʫʩʦʚ ʠ ʧʝʨʠʦʜ ʩʦʙʩʪʚʝʥʥʳʭ ʙʦʨʪʦʚʳʭ ʢʦʣʝʙʘʥʠʡ  

ʧʨʠ ʦʧʨʝʜʝʣʸʥʥʦʡ ʩʢʦʨʦʩʪʠ, ʢʫʨʩʦʚʦʤ ʫʛʣʝ ʚʦʣʥʳ b, ʩʢʦʨʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ 

mailto:sudovod@vgavt-nn.ru
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ʜʣʠʥʝ ʚʦʣʥʳ (c ʠ  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʦʧʨʝʜʝʣʸʥʥʦʡ ʚʳʩʦʪʝ ʚʦʣʥʳ  3% ʦʙʝʩʧʝʯʝʥʥʦ-

ʩʪʠ, ʠʤʝʝʪ ʧʣʝʯʠ ʦʩʪʦʡʯʠʚʦʩʪʠ ʥʠʞʝ ʥʦʨʤʠʨʦʚʘʥʥʦʛʦ ʜʣʷ ʜʘʥʥʦʛʦ ʩʫʜʥʘ ʢʨʠʪʠʯʝʩʢʦ-

ʛʦ ʟʥʘʯʝʥʠʷ  , ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 (2) 

ɿʜʝʩʴ  ï ʚʨʝʤʷ, ʥʘ ʢʦʪʦʨʦʝ ʦʩʪʦʡʯʠʚʦʩʪʴ ʩʫʜʥʘ ʧʘʜʘʝʪ ʥʠʞʝ ʥʦʨʤʳ, c. 

 

ʂʦʵʬʬʠʮʠʝʥʪ  ʦʪ ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʩʫʜʥʘ, ʝʛʦ ʦʩʘʜʢʠ, ʢʦʦʨʜʠʥʘʪ ʮʝʥʪʨʘ 

ʪʷʞʝʩʪʠ, ʫʛʣʘ ʢʨʝʥʘ, ʤʝʪʘʮʝʥʪʨʠʯʝʩʢʦʡ ʚʳʩʦʪʳ, ʩʦʦʪʥʦʰʝʥʠʷ ʜʣʠʥʳ ʚʦʣʥʳ ʠ ʨʘʩʯʸʪ-

ʥʦʡ ʜʣʠʥʳ ʢʦʨʧʫʩʘ ʩʫʜʥʘ, ʢʨʫʪʠʟʥʳ ʠ ʢʫʨʩʦʚʦʛʦ ʫʛʣʘ ʚʦʣʥʳ. ɿʘ ʨʘʩʯʸʪʥʫʶ ʚʦʣʥʫ 3% 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʨʠʥʠʤʘʝʪʩʷ ʚʦʣʥʘ ʩʦ ʩʨʝʜʥʝʡ ʜʣʠʥʦʡ, ʨʘʚʥʦʡ ʜʣʠʥʝ ʩʫʜʥʘ ʤʝʞʜʫ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʘʤʠ. ʈʘʩʯʸʪʥʘʷ ʚʳʩʦʪʘ ʚʦʣʥʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

,   (3) 

ʛʜʝ  ï ʚʳʩʦʪʘ ʨʘʩʯʸʪʥʦʡ ʨʝʛʫʣʷʨʥʦʡ ʚʦʣʥʳ, ʠʤʝʶʱʝʡ ʧʨʘʚʠʣʴʥʫʶ ʢʦʩʠʥʫʩʦʠ-

ʜʘʣʴʥʫʶ ʬʦʨʤʫ ʠ ʜʣʠʥʫ, ʨʘʚʥʫʶ ʨʘʩʯʸʪʥʦʡ ʜʣʠʥʝ ʩʫʜʥʘ L. 

 ï ʫʩʣʦʚʥʳʡ ʨʘʩʯʸʪʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʭʦʜʘ ʦʪ ʨʘʩʯʸʪʥʦʡ ʨʝʛʫʣʷʨʥʦʡ 

ʚʦʣʥʳ ʢ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʝʡ ʧʦ ʧʝʨʠʦʜʫ ʚʳʩʦʪʝ ʥʝʨʝʛʫʣʷʨʥʦʡ ʚʦʣʥʳ 3% ʦʙʝʩʧʝʯʝʥ-

ʥʦʩʪʠ. 

,  (4) 

ʀʟ ʩʢʘʟʘʥʥʦʛʦ ʚʳʰʝ ʚʠʜʥʦ, ʯʪʦ ʚ ʨʘʩʯʸʪʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʸʥʥʘʷ, 

ʥʘʠʙʦʣʝʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʘʷ ʜʣʷ ʩʫʜʥʘ ʢʨʫʪʠʟʥʘ ʚʦʣʥʳ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪʘ  ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʣʝʯʠ ʤʛʥʦʚʝʥʥʳʭ ʜʠʘʛʨʘʤʤ 

ʦʩʪʦʡʯʠʚʦʩʪʠ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʩʪʘʪʠʯʝʩʢʦʡ ʧʦʩʪʘʥʦʚʢʝ ʩʫʜʥʘ ʥʘ ʨʘʩʯʸʪʥʫʶ ʚʦʣʥʫ 

ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʧʦʣʦʞʝʥʠʷʭ ʝʸ ʚʝʨʰʠʥʳ ʧʦ ʜʣʠʥʝ ʩʫʜʥʘ. ɺ [3] ʫʢʘʟʘʥʦ, ʯʪʦ ʨʘʩʯʸʪ ʪʘ-

ʢʠʭ ʜʠʘʛʨʘʤʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʕɺʄ ʚ ʜʠʘʧʘʟʦʥʝ ʫʛʣʦʚ ʢʨʝʥʘ ʦʪ 10 ʜʦ 40 ʛʨʘʜʫʩʦʚ ʚ 

ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʦ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʜʘʚʣʝʥʠʷ ʚ ʚʦʣʥʝ ʧʨʠ ʧʦʤʦʱʠ 

ʤʝʪʦʜʠʢ ʠ ʧʨʦʛʨʘʤʤ, ʠʤʝʶʱʠʭ ʜʦʧʫʩʢ ʈʝʛʠʩʪʨʘ. ʇʨʠ ʵʪʦʤ ʩʘʤʠ ʤʝʪʦʜʠʢʠ ʫʯʸʪʘ ʚʣʠʷ-

ʥʠʷ ʦʙʚʦʜʦʚ ʢʦʨʧʫʩʘ ʠ ʢʨʫʪʠʟʥʳ ʚʦʣʥʳ ʥʘ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ  ʥʝʧʦʩʨʝʜʩʪʚʝʥ-

ʥʦ ʚ [3] ʥʝ ʧʨʠʚʦʜʷʪʩʷ. ʀʥʬʦʨʤʘʮʠʶ, ʚʳʪʝʢʘʶʱʫʶ ʠʟ ʨʫʢʦʚʦʜʷʱʝʛʦ ʜʦʢʫʤʝʥʪʘ [3], 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʢʣʶʯʘʪʴ ʚ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ. ʩʫʜʦʚ, ʚʳʭʦʜʷʱʠʭ ʠʟ ʧʦ-

ʩʪʨʦʡʢʠ. ʊʦ ʝʩʪʴ, ʜʣʷ ʩʪʘʨʳʭ ʩʫʜʦʚ, ʧʦʩʪʨʦʝʥʥʳʭ ʜʦ 2002 ʛʦʜʘ, ʫʯʸʪ ʚʝʨʦʷʪʥʦʩʪʠ ʥʝ-

ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʫʜʥʦ ʧʦʧʫʪʥʦʛʦ ʚʦʣʥʝʥʠʷ ʩʫʜʦʚʦʜʠʪʝʣʴ ʜʦʣʞʝʥ ʚʝʩ-

ʪʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ ʩʘʤʳʤʠ ʦʙʱʠʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʜʦʢʫʤʝʥʪʦʚ [1] 

ʠ [2], ʚ ʢʦʪʦʨʳʭ ʜʘʶʪʩʷ ʣʠʰʴ ʵʤʧʠʨʠʯʝʩʢʠʝ ʜʠʘʧʘʟʦʥʳ ʦʧʘʩʥʳʭ ʩʢʦʨʦʩʪʝʡ ʩʫʜʥʘ ʥʘ 

ʧʦʧʫʪʥʦʤ ʚʦʣʥʝʥʠʠ, ʠʩʭʦʜʷ ʠʟ ʦʪʥʦʰʝʥʠʡ ʩʢʦʨʦʩʪʠ ʢ ʢʫʨʩʦʚʦʤʫ ʫʛʣʫ, ʜʣʠʥʝ ʩʫʜʥʘ 

ʣʠʙʦ ʢ ʧʝʨʠʦʜʫ ʚʦʣʥʳ.  

ɼʠʘʧʘʟʦʥ ʩʢʦʨʦʩʪʝʡ ʩʫʜʥʘ, ʧʨʠ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʧʘʨʘʤʝʪʨʠʯʝ-

ʩʢʦʛʦ ʨʝʟʦʥʘʥʩʘ ʚ [3] ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʩʩʯʠʪʳʚʘʪʴ ʧʦ ʬʦʨʤʫʣʝ: 

 (5) 

ʛʜʝ m = 1,9 ʜʣʷ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ ʦʢʦʣʦʨʝʟʦʥʘʥʩʥʦʡ ʟʦʥʳ, m = 2,1 ʜʣʷ ʝʸ ʥʠʞʥʝʡ ʛʨʘ-

ʥʠʮʳ. 

ʌʦʨʤʫʣʘ (5) ʩʦʟʜʘʥʘ, ʠʩʭʦʜʷ ʠʟ ʧʦʣʦʞʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʢʘʞʫʱʠʡʩʷ ʧʝʨʠʦʜ ʚʦʣʥʳ 

ʧʨʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʤ ʨʝʟʦʥʘʥʩʝ ʜʦʣʞʝʥ ʙʳʪʴ ʙʣʠʟʦʢ ʢ ʧʦʣʦʚʠʥʝ ʧʝʨʠʦʜʘ ʩʦʙʩʪʚʝʥ-

ʥʳʭ ʢʦʣʝʙʘʥʠʡ ʩʫʜʥʘ. ʊʦ ʝʩʪʴ, ʧʨʠ ʢʘʯʢʝ ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʛʦʣ ʢʨʝʥʘ ʩʫʜʥʘ, ʥʘʭʦʜʷʱʝ-



ʆʩʦʢʠʥ ʄ.ɺ. 
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ʛʦʩʷ ʩʚʦʝʡ ʩʝʨʝʜʠʥʦʡ ʥʘ ʛʨʝʙʥʝ ʚʦʣʥʳ ʩ ʜʣʠʥʦʡ, ʙʣʠʟʢʦʡ ʢ ʜʣʠʥʝ ʢʦʨʧʫʩʘ, ʜʦʣʞʝʥ 

ʩʦʚʧʘʜʘʪʴ ʧʦ ʚʨʝʤʝʥʠ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʫʤʝʥʴʰʝʥʠʝʤ ʦʩʪʦʡʯʠʚʦʩʪʠ, ʚʦʟʥʠʢʘʶʱʠʤ ʠʟ-

ʟʘ ʧʦʪʝʨʠ ʧʣʦʱʘʜʠ ʜʝʡʩʪʚʫʶʱʝʡ ʚʘʪʝʨʣʠʥʠʠ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʚʪʦʨʳʤ ʦʙʷʟʘʪʝʣʴʥʳʤ 

ʫʩʣʦʚʠʝʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʨʝʟʦʥʘʥʩʘ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʘʷ ʫʜʘʣʸʥ-

ʥʦʩʪʴ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʩʫʜʥʘ ʦʪ ʧʣʦʩʢʦʩʪʠ ʜʝʡʩʪʚʫʶʱʝʡ ʚʘʪʝʨʣʠʥʠʠ. ʇʨʠ ʵʪʦʤ ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ ʧʦʥʷʪʠʷ çʜʦʩʪʘʪʦʯʥʦʩʪʠè ʦʙʳʯʥʦ ʥʝ ʧʨʠʚʦʜʠʪʩʷ. 

1. ʎʝʣʴ ʨʘʙʦʪʳ 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʩʫʜʥʝ ʚʦʟʤʦʞʥʦ ʧʦʣʫʯʝʥʠʝ ʧʨʦʛʥʦʟʦʚ ʥʝ ʪʦʣʴʢʦ ʚʳ-

ʩʦʪʳ, ʥʦ ʠ ʜʨʫʛʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʣʥʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʩʨʝʜʥʝʡ ʜʣʠʥʳ ʠ ʩʨʝʜʥʝʛʦ ʧʝ-

ʨʠʦʜʘ ʚʦʣʥʳ (ʩʤ. ʨʠʩ. 1, ʚʟʷʪʳʡ ʠʟ ʠʩʪʦʯʥʠʢʘ [4]). ʇʨʠ ʨʘʟʥʳʭ ʚʳʩʦʪʘʭ ʚʦʣʥʳ ʤʦʛʫʪ 

ʠʤʝʪʴ ʦʜʥʫ ʠ ʪʫ ʞʝ ʜʣʠʥʫ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʣʫʙʠʥ ʠ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʚʦʣʥʝʥʠʷ. ʇʦʣʴ-

ʟʫʷʩʴ ʪʘʢʠʤʠ ʧʨʦʛʥʦʟʘʤʠ, ʩʫʜʦʚʦʜʠʪʝʣʴ ʤʦʞʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʮʝʥʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʚʦʟʥʠʢʘʶʱʠʭ ʠʟ-ʟʘ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʣʥʳ ʦʧʘʩʥʳʭ ʜʣʷ ʩʫʜ-

ʥʘ ʷʚʣʝʥʠʡ. ʇʦʵʪʦʤʫ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʫʜʦʚʦʜʠʪʝʣʷ ʙʳʣʦ ʙʳ ʠʥʪʝʨʝʩʥʦ ʧʦʥʷʪʴ, ʧʨʠ 

ʢʘʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʦʩʪʦʡʯʠʚʦʩʪʠ ʩʫʜʥʘ, ʟʘʛʨʫʞʝʥʥʦʛʦ ʦʧʨʝʜʝʣʸʥʥʳʤ ʦʙʨʘʟʦʤ, 

ʧʦʪʝʨʷ ʦʩʪʦʡʯʠʚʦʩʪʠ ʩʫʜʥʘ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʨʝʟʦʥʘʥʩʘ ʢʘʯʢʠ ʥʘ 

ʨʝʘʣʴʥʦʤ ʚʦʣʥʝʥʠʠ ʚʦʦʙʱʝ ʚʦʟʤʦʞʥʳ ʠʣʠ ʥʝʚʦʟʤʦʞʥʳ ʥʘ ʚʦʣʥʝ ʩ ʧʨʦʛʥʦʟʠʨʫʝʤʳʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ. 
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ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 59, 2019 ʛ. 
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ʅʝʧʨʝʤʝʥʥʳʤ ʫʩʣʦʚʠʝʤ ʨʘʩʯʸʪʦʚ ʧʦʩʪʘʚʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʣʴʢʦ ʪʦʡ ʜʦʢʫʤʝʥʪʘ-

ʮʠʠ, ʢʦʪʦʨʘʷ ʠʤʝʝʪʩʷ ʥʘ ʙʦʨʪʫ ʣʶʙʦʛʦ ʤʦʨʩʢʦʛʦ ʩʫʜʥʘ.  

2. ʆʮʝʥʢʘ ʨʠʩʢʘ ʧʦʪʝʨʠ ʦʩʪʦʡʯʠʚʦʩʪʠ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ  

ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʨʝʟʦʥʘʥʩʘ 

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ ʯʝʨʪʸʞ ʢʦʨʧʫʩʘ ʢʦʥʪʝʡ-

ʥʝʨʦʚʦʟʘ-ʬʠʜʝʨʘ, ʧʨʠʚʝʜʸʥʥʳʡ ʥʘ ʨʠʩ. 3 (ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʯʝʨʪʸʞ, 

ʥʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʦ ʪʦ, ʯʪʦ ʠʤʝʣʦʩʴ ʧʦʜ ʨʫʢʦʡ). ʅʘʥʝʩʸʤ ʥʘ ʥʝʛʦ ʚʦʣʥʫ ʩ 

ʧʘʨʘʤʝʪʨʘʤʠ, ʧʨʦʛʥʦʟʠʨʫʝʤʳʤʠ ʥʘ ʨʠʩ. 1 ʚ ʨʘʡʦʥʝ ʚʭʦʜʘ ʚ ʧʨʦʣʠʚ ɹʦʩʬʦʨ (ʢʨʘʩʥʘʷ 

ʣʠʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʚʳʩʦʪʝ ʚʦʣʥʳ h = 3 ʤ, ʜʣʠʥʝ ʚʦʣʥʳ l = 90 ʤ). ɺʘʪʝʨʣʠʥʠʷ ʥʘ 

ʩʧʦʢʦʡʥʦʡ ʚʦʜʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʪʦʤ ʞʝ ʨʠʩʫʥʢʝ ʞʸʣʪʦʡ ʣʠʥʠʝʡ. ɺ ʫʧʨʦʱʝʥʥʦʤ ʚʠʜʝ 

ʧʨʦʬʠʣʴ ʚʦʣʥʳ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ ʢʘʢ ʪʨʦʭʦʠʜʘ ʠʣʠ, ʝʱʸ ʙʦʣʝʝ ʫʧʨʦʱʝʥʥʦ, ʢʘʢ 

ʢʦʩʠʥʫʩʦʠʜʘ, ʨʘʩʩʯʠʪʘʥʥʘʷ ʩ ʧʦʤʦʱʴʶ ʧʨʠʚʝʜʸʥʥʦʡ, ʥʘʧʨʠʤʝʨ, ʚ [5] ʠʟʚʝʩʪʥʦʡ ʟʘʚʠ-

ʩʠʤʦʩʪʠ: 

,  (6)  

ʛʜʝ  ï ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʨʘʚʥʳʤ ʘʙʩʮʠʩʩʝ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʰʧʘʥʛʦʫʪʘ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʧʦʧʝʨʝʯʥʳʡ ʤʝʪʘʮʝʥʪʨʠʯʝʩʢʠʡ ʨʘʜʠʫʩ ʩʫʜʥʘ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥ 

ʧʦ ʬʦʨʤʫʣʝ:  

, (7) 

ʛʜʝ  ï ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʜʝʡʩʪʚʫʶʱʝʡ ʚʘʪʝʨʣʠʥʠʠ ʩʫʜʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʝʸ ʧʨʦʜʦʣʴ-

ʥʦʡ ʦʩʠ,  

V ï ʦʙʲʸʤʥʦʝ ʚʦʜʦʠʟʤʝʱʝʥʠʝ ʩʫʜʥʘ.  

, (8) 

ʛʜʝ y ï ʦʨʜʠʥʘʪʳ ʪʦʯʝʢ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʦʛʠʙʘʶʱʫʶ ʜʝʡʩʪʚʫʶʱʝʡ ʚʘʪʝʨʣʠʥʠʠ. ɺ ʜʘʥ-

ʥʦʤ ʩʣʫʯʘʝ ʵʪʠ ʦʨʜʠʥʘʪʳ ʧʨʠʥʠʤʘʶʪʩʷ ʨʘʚʥʳʤʠ ʦʨʜʠʥʘʪʘʤ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʰʧʘʥʛʦ-

ʫʪʦʚ ʥʘ ʫʨʦʚʥʝ (ʚʳʩʦʪʝ ʦʪ ʦʩʥʦʚʥʦʡ ʧʣʦʩʢʦʩʪʠ), ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʧʨʦʬʠʣʶ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʚʦʜʳ ʥʘ ʩʧʦʢʦʡʥʦʡ ʚʦʜʝ ʠʣʠ ʥʘ ʚʦʣʥʝ.  

ɽʩʣʠ ʧʨʠʥʷʪʴ ʧʨʦʬʠʣʴ ʚʦʣʥʳ ʚ ʚʠʜʝ ʢʦʩʠʥʫʩʦʠʜʳ, ʚʳʯʠʩʣʝʥʥʦʡ ʧʦ ʬʦʨʤʫʣʝ (6), 

ʥʘ ʨʠʩ. 3 ʚʠʜʠʤ, ʯʪʦ ʧʨʠ  ʘʧʧʣʠʢʘʪʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ (ʦʪʥʦʩʠʪʝʣʴʥʦ ʝʸ ʨʦʚʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ) ʩʪʘʥʦʚʠʪʩʷ ʨʘʚʥʦʡ ʥʫʣʶ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʥʘ ʧʦʣʦʚʠʥʝ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞ-

ʜʫ ʤʠʜʝʣʝʤ ʠ ʦʢʦʥʝʯʥʦʩʪʴʶ ʜʝʡʩʪʚʫʶʱʝʡ ʚʘʪʝʨʣʠʥʠʠ. ʇʦʩʢʦʣʴʢʫ ʢʦʩʠʥʫʩʦʠʜʘ ʩʠʤ-

ʤʝʪʨʠʯʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʦʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ, ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ 

ʧʨʠʨʘʱʝʥʠʝ ʧʦʛʨʫʞʝʥʥʦʛʦ ʚ ʚʦʜʫ ʦʙʲʸʤʘ ʢʦʨʧʫʩʘ ʩʫʜʥʘ ʚ ʨʘʡʦʥʝ ʤʠʜʝʣʷ ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʙʫʜʝʪ ʙʦʣʴʰʝ, ʯʝʤ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʧʨʠʨʘʱʝʥʠʝ ʚ ʦʢʦʥʝʯʥʦʩʪʷʭ (ʪ.ʢ. ʚ ʦʢʦʥʝʯ-

ʥʦʩʪʷʭ ʦʙʚʦʜʳ ʢʦʨʧʫʩʘ ʩʫʞʘʶʪʩʷ ʢ ʥʠʟʫ). ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʧʨʠ ʥʝʠʟ-

ʤʝʥʥʦʤ ʚʝʩʦʚʦʤ ʚʦʜʦʠʟʤʝʱʝʥʠʠ ʩʫʜʥʦ, ʧʦʧʘʚ ʩʚʦʝʡ ʩʝʨʝʜʠʥʦʡ ʥʘ ʛʨʝʙʝʥʴ ʢʦʩʠʥʫʩʦʠ-

ʜʘʣʴʥʦʡ ʚʦʣʥʳ, ʜʦʣʞʥʦ ʥʝʩʢʦʣʴʢʦ çʚʩʧʣʳʪʴè, ʧʨʠʯʸʤ ʚʝʣʠʯʠʥʘ çʚʩʧʣʳʪʠʷè (ʧʦʣʦʚʠ-

ʥʳ ʘʤʧʣʠʪʫʜʳ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʘʯʢʠ) ʟʘʚʠʩʠʪ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʠʟʤʝʥʝʥʠʷ ʦʙʲʸʤʦʚ ʧʦ-

ʛʨʫʞʝʥʥʦʡ ʚ ʚʦʜʫ ʯʘʩʪʠ ʢʦʨʧʫʩʘ ʥʘ ʤʠʜʝʣʝ ʠ ʚ ʦʢʦʥʝʯʥʦʩʪʷʭ, ʪ.ʝ. ʦʪ ʦʙʚʦʜʦʚ ʢʦʨʧʫʩʘ 

ʢʦʥʢʨʝʪʥʦʛʦ ʩʫʜʥʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ çʚʩʧʣʳʪʠʷè ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʠʟʤʝ-

ʥʝʥʠʷ ʧʦʛʨʫʞʝʥʥʳʭ ʚ ʚʦʜʫ ʦʙʲʸʤʦʚ ʢʦʨʧʫʩʘ ʩʫʜʥʘ ʥʘ ʤʠʜʝʣʝ ʠ ʚ ʦʢʦʥʝʯʥʦʩʪʷʭ ʩʨʘʚ-

ʥʷʶʪʩʷ, ʠ ʘʧʧʣʠʢʘʪʘ ʝʛʦ ʮʝʥʪʨʘ ʚʝʣʠʯʠʥʳ ʠʟʤʝʥʠʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ɺʦ ʚʩʷʢʦʤ ʩʣʫ-

ʯʘʝ, ʝʩʣʠ ʥʝ ʫʯʠʪʳʚʘʪʴ ʠʟʤʝʥʝʥʠʝ ʘʧʧʣʠʢʘʪʳ ʮʝʥʪʨʘ ʚʝʣʠʯʠʥʳ, ʦʰʠʙʢʘ ʚ ʨʘʩʯʸʪʝ ʘʧ-

ʧʣʠʢʘʪʳ ʤʝʪʘʮʝʥʪʨʘ ʠ ʤʝʪʘʮʝʥʪʨʠʯʝʩʢʦʡ ʚʳʩʦʪʳ ʙʫʜʝʪ ʚ ʙʝʟʦʧʘʩʥʫʶ ʩʪʦʨʦʥʫ. ʇʨʦ-



ʆʩʦʢʠʥ ʄ.ɺ. 
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ʬʠʣʴ ʚʝʪʨʦʚʦʡ ʚʦʣʥʳ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʢʦʩʠʥʫʩʦʠʜʳ ʠ ʙʣʠʟʦʢ ʢ ʧʦʢʘʟʘʥ-

ʥʦʤʫ ʥʘ ʨʠʩ. 2, ʚʟʷʪʦʤ ʠʟ [9]. ɽʩʣʠ ʩʧʨʦʝʮʠʨʦʚʘʪʴ ʵʪʦʪ ʧʨʦʬʠʣʴ ʥʘ ʢʦʨʧʫʩ ʩʫʜʥʘ, 

ʫʚʠʜʠʤ, ʯʪʦ ʚʩʣʝʜʩʪʚʠʝ ʝʛʦ ʥʝʩʠʤʤʝʪʨʠʯʥʦʩʪʠ ʧʦ ʚʝʨʪʠʢʘʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʧʦʢʦʡ-

ʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʧʨʠʨʘʱʝʥʠʷ ʦʙʲʸʤʘ ʧʦʛʨʫʞʝʥʥʦʡ ʯʘʩʪʠ ʢʦʨ-

ʧʫʩʘ ʚ ʦʢʦʥʝʯʥʦʩʪʷʭ ʥʘʙʣʶʜʘʶʪʩʷ ʥʘ ʙʦʣʴʰʝʡ ʜʣʠʥʝ ʢʦʨʧʫʩʘ, ʯʝʤ ʧʦʣʦʞʠʪʝʣʴʥʳʝ 

ʚʙʣʠʟʠ ʤʠʜʝʣʷ. ʇʦʵʪʦʤʫ ʟʘ ʩʯʸʪ ʩʫʞʝʥʠʷ ʦʙʚʦʜʦʚ ʢʦʨʧʫʩʘ ʚ ʵʪʠʭ ʤʝʩʪʘʭ ʦʥʠ ʙʫʜʫʪ 

ʙʣʠʟʢʠ ʧʦ ʚʝʣʠʯʠʥʝ ʢ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʧʨʠʨʘʱʝʥʠʷʤ ʥʘ ʤʠʜʝʣʝ. ʈʝʘʣʴʥʘʷ ʚʝʪʨʦʚʘʷ 

ʚʦʣʥʘ ʠʤʝʝʪ ʝʱʸ ʙʦʣʝʝ ʩʣʦʞʥʳʡ ʧʨʦʬʠʣʴ (ʝʸ ʧʦʜʚʝʪʨʝʥʥʳʡ ʩʢʣʦʥ ʠʤʝʝʪ ʙʦʣʴʰʫʶ 

ʢʨʫʪʠʟʥʫ, ʯʝʤ ʥʘʚʝʪʨʝʥʥʳʡ), ʘ ʠʟʤʝʥʝʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʧʨʠʨʘ-

ʱʝʥʠʡ ʦʙʲʸʤʥʦʛʦ ʚʦʜʦʠʟʤʝʱʝʥʠʷ ʚ ʥʦʩʦʚʦʡ ʠ ʢʦʨʤʦʚʦʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ ʠ ʚ ʨʘʡʦʥʝ 

ʤʠʜʝʣʷ ʟʘʚʠʩʷʪ ʦʪ ʦʙʚʦʜʦʚ ʢʦʨʧʫʩʘ ʚ ʥʦʩʫ ʠ ʢʦʨʤʝ. ɽʩʪʝʩʪʚʝʥʥʦ, ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦ-

ʚʠʷʭ ʚʝʨʪʠʢʘʣʴʥʘʷ ʢʘʯʢʘ ʚʩʝʛʜʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʢʠʣʝʚʦʡ, ʘ ʥʘ ʢʦʩʦʤ ʚʦʣʥʝʥʠʠ ï ʠ 

ʙʦʨʪʦʚʦʡ, ʯʪʦ ʝʱʸ ʙʦʣʴʰʝ ʫʩʣʦʞʥʷʝʪ ʠʩʩʣʝʜʦʚʘʥʠʝ ʫʩʣʦʚʠʡ ʧʦʪʝʨʠ ʦʩʪʦʡʯʠʚʦʩʪʠ ʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʝʟʦʥʘʥʩʘ.  

ɿʘʜʘʯʝʡ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʘʚʪʦʨ ʚʠʜʠʪ ʧʦʧʳʪʢʫ ʧʨʦʩʣʝʜʠʪʴ ʦʙʱʠʝ ʪʝʥʜʝʥʮʠʠ ʚʣʠʷ-

ʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʦʩʪʦʡʯʠʚʦʩʪʠ ʥʘ ʚʝʨʦʷʪʥʦʩʪʴ ʝʸ ʧʦʪʝʨʠ ʥʘ ʧʦʧʫʪʥʦʤ ʚʦʣʥʝʥʠʠ. ʇʦ-

ʵʪʦʤʫ, ʩ ʫʯʸʪʦʤ ʩʢʘʟʘʥʥʦʛʦ ʚʳʰʝ, ʧʨʠʤʝʤ, ʯʪʦ ʠʟʤʝʥʝʥʠʷ ʘʧʧʣʠʢʘʪʳ ʤʝʪʘʮʝʥʪʨʘ (ʘ 

ʟʥʘʯʠʪ, ʠ ʤʝʪʘʮʝʥʪʨʠʯʝʩʢʦʡ ʚʳʩʦʪʳ) ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʩʝʨʝʜʠʥʳ ʩʫʜʥʘ ʥʘ ʛʨʝʙʝʥʴ ʚʦʣʥʳ 

ʧʨʦʠʩʭʦʜʷʪ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʸʪ ʠʟʤʝʥʝʥʠʷ ʤʝʪʘʮʝʥʪʨʠʯʝʩʢʦʛʦ ʨʘʜʠʫʩʘ, ʘ ʠʟʤʝʥʝʥʠʷʤʠ 

ʘʧʧʣʠʢʘʪʳ ʮʝʥʪʨʘ ʚʝʣʠʯʠʥʳ ʥʘ ʚʦʣʥʝ ʧʨʠ ʦʮʝʥʢʝ ʚʝʨʦʷʪʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʤʳʭ ʷʚʣʝʥʠʡ ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ.  

 

 

ʈʠʩ. 2. ʇʨʠʙʣʠʞʝʥʥʳʡ ʢ ʨʝʘʣʴʥʦʩʪʠ ʧʨʦʬʠʣʴ ʚʝʪʨʦʚʦʡ ʚʦʣʥʳ 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʘ ʧʣʦʱʘʜʝʡ ʠ ʤʦʤʝʥʪʦʚ ʠʥʝʨʮʠʠ 

ʜʝʡʩʪʚʫʶʱʝʡ ʚʘʪʝʨʣʠʥʠʠ ʜʣʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚʦʜʳ, ʠʟʦʙʨʘʞʸʥʥʳʭ ʥʘ ʨʠʩ. 2 (ʧʨʦʝʢʮʠʷ 

çʙʦʢè). ʇʨʦʬʠʣʴ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ ʥʘ ʚʦʣʥʝ ʨʘʩʩʯʠʪʘʥ ʧʦ ʪʦʯʢʘʤ ʝʸ ʧʝʨʝʩʝʯʝʥʠʷ ʩ 

ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʰʧʘʥʛʦʫʪʘʤʠ (ʠʭ ʘʙʩʮʠʩʩʳ ʧʦʜʩʪʘʚʣʷʣʠʩʴ ʚ ʬʦʨʤʫʣʫ (6)). ʉ ʧʨʠʤʝ-

ʥʝʥʠʝʤ ʧʦʣʫʯʝʥʥʳʭ ʘʧʧʣʠʢʘʪ ʩ ʧʨʦʝʢʮʠʠ çʢʦʨʧʫʩè ʩʥʷʪʳ ʦʨʜʠʥʘʪʳ ʪʦʯʝʢ, ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʠʭ ʧʝʨʝʩʝʯʝʥʠʶ ʚʟʚʦʣʥʦʚʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ ʩ ʢʦʨʧʫʩʦʤ ʚ ʤʝʩʪʝ ʨʘʩʧʦʣʦ-

ʞʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʰʧʘʥʛʦʫʪʦʚ ʠ ʧʦ ʥʠʤ ʧʦʩʪʨʦʝʥʘ ʦʛʠʙʘʶʱʘʷ ʚʘʪʝʨʣʠʥʠʠ ʥʘ ʧʨʦ-

ʝʢʮʠʠ çʧʦʣʫʰʠʨʦʪʘè. ʆʧʨʝʜʝʣʝʥʠʝ ʧʣʦʱʘʜʝʡ ʜʝʡʩʪʚʫʶʱʝʡ ʚʘʪʝʨʣʠʥʠʠ ʠ ʠʥʪʝʛʨʠʨʦ-

ʚʘʥʠʝ ʧʦ ʬʦʨʤʫʣʝ (8) ʚʳʧʦʣʥʝʥʳ ʤʝʪʦʜʦʤ ʪʨʘʧʝʮʠʡ, ʚ ʢʘʯʝʩʪʚʝ ʚʳʩʦʪ ʢʦʪʦʨʳʭ ʠʩ-

ʧʦʣʴʟʦʚʘʥʦ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʰʧʘʥʛʦʫʪʘʤʠ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʘʥʠʡ ï ʦʨʜʠʥʘʪʳ ʠ 

ʢʫʙʳ ʦʨʜʠʥʘʪ ʪʦʯʝʢ ʦʛʠʙʘʶʱʠʭ ʚʘʪʝʨʣʠʥʠʡ. ɼʣʷ ʦʮʝʥʢʠ ʪʦʯʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʚʳʧʦʣʥʝʥʦ ʩʨʘʚʥʝʥʠʝ ʧʣʦʱʘʜʠ ʜʝʡʩʪʚʫʶʱʝʡ ʚʘʪʝʨʣʠʥʠʠ ʠ ʘʧʧʣʠʢʘʪʳ ʥʘ-

ʯʘʣʴʥʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʤʝʪʘʮʝʥʪʨʘ ʩ ʜʘʥʥʳʤʠ ʠʟ ʪʘʙʣʠʮʳ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ 

ʜʣʷ ʜʘʥʥʦʡ ʩʨʝʜʥʝʡ ʦʩʘʜʢʠ ʩʫʜʥʘ ʥʘ ʩʧʦʢʦʡʥʦʡ ʚʦʜʝ. ɺʠʜʠʤ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʫʶ 

ʩʭʦʜʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ. 

ɸʥʘʣʠʟʠʨʫʷ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʦʚ, ʚʠʜʠʤ, ʯʪʦ ʧʦʪʝʨʷ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ ʜʝʡʩʪʚʫʶ-

ʱʝʡ ʚʘʪʝʨʣʠʥʠʠ ʠ ʧʦʧʝʨʝʯʥʦʛʦ ʤʝʪʘʮʝʥʪʨʠʯʝʩʢʦʛʦ ʨʘʜʠʫʩʘ ʚ ʧʨʦʮʝʥʪʘʭ ʨʘʚʥʘ ʚʦʟʚʝ-



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 59, 2019 ʛ. 
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ʜʸʥʥʦʡ ʚ ʢʫʙ ʧʦʪʝʨʝ ʧʣʦʱʘʜʠ ʜʝʡʩʪʚʫʶʱʝʡ ʚʘʪʝʨʣʠʥʠʠ ʚ ʧʨʦʮʝʥʪʘʭ. ʇʦʩʢʦʣʴʢʫ ʘʧ-

ʧʣʠʢʘʪʘ ʤʝʪʘʮʝʥʪʨʘ ʥʘʭʦʜʠʪʩʷ ʢʘʢ ʩʫʤʤʘ ʘʧʧʣʠʢʘʪʳ ʮʝʥʪʨʘ ʚʝʣʠʯʠʥʳ ʠ ʤʝʪʘʮʝʥʪʨʠ-

ʯʝʩʢʦʛʦ ʨʘʜʠʫʩʘ, ʘ ʤʝʪʘʮʝʥʪʨʠʯʝʩʢʘʷ ʚʳʩʦʪʘ ʷʚʣʷʝʪʩʷ ʨʘʟʥʦʩʪʴʶ ʘʧʧʣʠʢʘʪ ʤʝʪʘʮʝʥʪʨʘ 

ʠ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ, ʥʘ ʚʦʣʥʝ ʦʥʘ ʪʘʢʞʝ ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ ʚʝʣʠʯʠʥʫ, ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦ-

ʥʘʣʴʥʫʶ ʢʫʙʫ ʧʦʪʝʨʠ ʧʣʦʱʘʜʠ ʚʘʪʝʨʣʠʥʠʠ ʚ ʧʨʦʮʝʥʪʘʭ. 

ʋʩʣʦʚʠʝʤ ʧʦʪʝʨʠ ʥʘʯʘʣʴʥʦʡ ʦʩʪʦʡʯʠʚʦʩʪʠ ʠ ʧʦʷʚʣʝʥʠʷ ʢʨʝʥʘ ʥʘ ʯʠʩʪʦ ʧʦʧʫʪʥʦʤ 

ʚʦʣʥʝʥʠʠ ʷʚʣʷʝʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʤʝʪʘʮʝʥʪʨʠʯʝʩʢʘʷ ʚʳʩʦʪʘ, ʪ.ʝ., ʫʯʠʪʳʚʘʷ ʩʢʘʟʘʥʥʦʝ 

ʚʳʰʝ:  

 . (9) 

ɿʜʝʩʴ  ï ʧʦʪʝʨʷ ʧʣʦʱʘʜʠ ʜʝʡʩʪʚʫʶʱʝʡ ʚʘʪʝʨʣʠʥʠʠ ʚ ʧʨʦʮʝʥʪʘʭ, 

r0 ï ʤʝʪʘʮʝʥʪʨʠʯʝʩʢʠʡ ʨʘʜʠʫʩ ʥʘ ʪʠʭʦʡ ʚʦʜʝ, 

 ï ʤʝʪʘʮʝʥʪʨʠʯʝʩʢʘʷ ʚʳʩʦʪʘ ʥʘ ʪʠʭʦʡ ʚʦʜʝ. 

 

ʈʘʩʯʸʪʳ ʧʦ ʬʦʨʤʫʣʝ (9) ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʩʫʜʥʘ ʧʨʠ ʟʘʛʨʫʟ-

ʢʝ ʧʦ ʣʝʪʥʶʶ ʛʨʫʟʦʚʫʶ ʤʘʨʢʫ ʧʨʠ ʧʨʦʛʥʦʟʠʨʫʝʤʦʡ ʚʦʣʥʝ ʦʧʘʩʥʦʩʪʴ ʧʦʪʝʨʠ ʦʩʪʦʡʯʠ-

ʚʦʩʪʠ ʥʘ ʧʦʧʫʪʥʳʭ ʢʫʨʩʦʚʳʭ ʫʛʣʘʭ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʤʝʪʘʮʝʥʪʨʠʯʝʩʢʦʡ ʚʳʩʦʪʝ 1,13 ʤ ʠ 

ʤʝʥʝʝ. 

ɼʣʷ ʦʮʝʥʢʠ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʨʝʟʦʥʘʥʩʘ ʢʘʯʢʠ ʧʦ-

ʩʪʨʦʠʤ ʜʠʘʛʨʘʤʤʫ ʩʪʘʪʠʯʝʩʢʦʡ ʦʩʪʦʡʯʠʚʦʩʪʠ ʩʫʜʥʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʚʦʣʥʝ ʪʘʢ, 

ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʣʝʯ ʦʩʪʦʡʯʠʚʦʩʪʠ ʬʦʨʤʳ ʥʘʡʜʸʤ ʮʝʥʪʨʳ 

ʪʷʞʝʩʪʠ  ʧʦʛʨʫʞʝʥʥʳʭ ʚ ʚʦʜʫ ʯʘʩʪʝʡ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʰʧʘʥʛʦʫʪʦʚ ʧʨʠ ʘʧʧʣʠʢʘʪʝ ʚʘʪʝʨ-

ʣʠʥʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʨʦʬʠʣʶ ʚʦʣʥʳ ʠ ʫʛʣʘʭ ʢʨʝʥʘ 10, 20 ʠ 30 ʛʨʘʜʫʩʦʚ (ʧʨʠʤʝʨ 

ʜʣʷ ʦʜʥʦʛʦ ʠʟ ʰʧʘʥʛʦʫʪʦʚ ʧʨʠ ʦʜʥʦʤ ʠʟ ʫʛʣʦʚ ʢʨʝʥʘ ʩʤ. ʨʠʩ 4). ʇʣʝʯʦ ʦʩʪʦʡʯʠʚʦʩʪʠ 

ʬʦʨʤʳ ʥʘʭʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ:  

 (10) 

ʛʜʝ Si ï ʧʣʦʱʘʜʴ ʧʦʛʨʫʞʝʥʥʦʡ ʯʘʩʪʠ i-ʛʦ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʰʧʘʥʛʦʫʪʘ. ɽʸ ʤʦʞʥʦ ʥʘʡʪʠ,  

ʥʘʧʨʠʤʝʨ, ʧʨʠ ʧʦʤʦʱʠ ʤʘʩʰʪʘʙʘ ɹʦʥʞʘʥʘ (ʝʩʣʠ ʦʥ ʠʤʝʝʪʩʷ ʚ ʩʫʜʦʚʦʡ ʜʦʢʫʤʝʥʪʘ-

ʮʠʠ). 

l i ï ʢʨʘʪʯʘʡʰʝʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʢʠʣʷ ʜʦ ʣʠʥʠʠ ʜʝʡʩʪʚʠʷ ʩʠʣʳ ʧʦʜʜʝʨʞʘʥʠʷ, ʧʨʦʭʦʜʷ-

ʱʝʡ ʯʝʨʝʟ ʮʝʥʪʨ ʪʷʞʝʩʪʠ ʧʣʦʱʘʜʠ ʧʦʛʨʫʞʝʥʥʦʡ ʯʘʩʪʠ i-ʛʦ ʰʧʘʥʛʦʫʪʘ ʩʥʠʤʘʝʪʩʷ ʩ 

ʯʝʨʪʝʞʘ. 

 

 



ʆʩʦʢʠʥ ʄ.ɺ. 
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ʈʠʩ. 3. ʏʝʨʪʸʞ ʢʦʨʧʫʩʘ ʩʫʜʥʘ ʩ ʥʘʥʝʩʸʥʥʳʤ ʧʨʦʬʠʣʝʤ ʚʦʣʥʳ  

ʠ ʦʛʠʙʘʶʱʝʡ ʜʝʡʩʪʚʫʶʱʝʡ ʚʘʪʝʨʣʠʥʠʠ 


