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ɺ ʚʳʧʫʩʢʝ ʞʫʨʥʘʣʘ ʩʦʙʨʘʥʳ ʤʘʪʝʨʠʘʣʳ ʠʟ ʨʘʟʣʠʯʥʳʭ 

ʦʙʣʘʩʪʝʡ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ.  

ɾʫʨʥʘʣ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʥʘʫʯʥʳʭ ʨʘʙʦʪʥʠʢʦʚ, 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʩʪʫʜʝʥʪʦʚ.  

ɺʩʝ ʤʘʪʝʨʠʘʣʳ, ʨʘʟʤʝʱʝʥʥʳʝ ʚ ʞʫʨʥʘʣʝ, ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ 

ʘʚʪʦʨʩʢʦʤ ʚʘʨʠʘʥʪʝ. ʈʝʜʘʢʮʠʷ ʥʝ ʚʥʦʩʠʣʘ ʢʦʨʨʝʢʪʠʚ rʚ ʥʘʫʯʥʳʝ 

ʩʪʘʪʴʠ. ʆʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʠʥʬʦʨʤʘʮʠʶ, ʨʘʟʤʝʱʝʥʥʫʶ ʚ 

ʤʘʪʝʨʠʘʣʘʭ ʥʘ ʚʩʝʦʙʱʝʝ ʦʙʦʟʨʝʥʠʝ, ʥʝʩʫʪ ʠʭ ʘʚʪʦʨʳ.  

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʩʪʘʪʴʷʭ ʙʫʜʝʪ ʧʝʨʝʜʘʥʘ ʚ 

ʩʠʩʪʝʤʫ ELIBRARY  
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Аннотация 
ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʧʘʨʘʤʝʪʨʦʚ 

ʜʝʪʘʣʠ ʠ ʧʨʦʠʟʚʝʜʝʥʠʝ ʧʨʦʯʥʦʩʪʥʳʭ ʨʘʩʯʝʪʦʚ ʚ ʧʨʦʛʨʘʤʤʝ ɸʇʄ Win Machine. 
ɺʳʧʦʣʥʝʥʳ ʨʘʩʯʝʪʳ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʪʯʠʢʘ ʚʝʩʘ. 

Ключевые слова: ʄʦʜʝʣʴ, ʬʦʨʩʫʥʢʘ, ʢʘʨʪʘ, ʥʘʛʨʫʟʢʘ, ʜʝʬʦʨʤʘʮʠʷ, ʨʘʩʯʝʪ.  
 
Abstract 
The article deals with issues related to the determination of parameters and the 

performance of strength calculations in the APM Win Machine program. Calculations and 
studies of the weight sensor have been carried out 

Keyword: Model, nozzle, map, load, strain, calculation. 
 
Введение. APMWinMachineʦʙʣʘʜʘʝʪ ʰʠʨʦʢʠʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʝʡ ʢʦʥʩʪʨʫʢʮʠʡ, ʚʳʧʦʣʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ 
ʨʘʩʯʝʪʦʚ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 
ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʩʨʦʢʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʥʠʟʠʪʴ ʤʘʪʝʨʠʘʣʦʝʤʢʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʡ, ʘ 
ʪʘʢʞʝ ʫʤʝʥʴʰʠʪʴ ʩʪʦʠʤʦʩʪʴ ʧʨʦʝʢʪʥʳʭ ʨʘʙʦʪ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʮʝʣʦʤ. 

¶ ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʠ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 
¶ ʇʨʦʯʥʦʩʪʥʦʡ ʘʥʘʣʠʟ ʜʝʪʘʣʝʡ ʠ ʢʦʥʩʪʨʫʢʮʠʡ 
¶ ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʦʝʜʠʥʝʥʠʡ 
¶ ʈʝʢʦʤʝʥʜʘʮʠʷ  
¶ ʉʝʨʪʠʬʠʢʘʮʠʷ 

ʀʤʝʶʱʠʝʩʷ ʚ ʩʠʩʪʝʤʝ APM WinMachine ʨʘʩʯʝʪʥʳʝ ʠ ʛʨʘʬʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ 
ʧʦʟʚʦʣʷʶʪ ʨʝʰʘʪʴ ʦʙʰʠʨʥʳʡ ʢʨʫʛ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ: 

¶ ʈʘʩʩʯʠʪʳʚʘʪʴ ʤʝʭʘʥʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʝʛʦ ʵʣʝʤʝʥʪʳ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʞʝʥʝʨʥʳʭ ʤʝʪʦʜʠʢ 

¶ ʇʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ (ʩ 
ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ) ʪʨʝʭʤʝʨʥʳʭ ʦʙʲʝʢʪʦʚ ʣʶʙʦʡ 
ʩʣʦʞʥʦʩʪʠ ʧʨʠ ʧʨʦʠʟʚʦʣʴʥʦʤ ʟʘʢʨʝʧʣʝʥʠʠ, ʩʪʘʪʠʯʝʩʢʦʤ ʠʣʠ 
ʜʠʥʘʤʠʯʝʩʢʦʤ ʥʘʛʨʫʞʝʥʠʠ. 

¶ ʀʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʦʩʪʘʚʣʷʝʤʳʝ ʙʘʟʳ ʜʘʥʥʳʭ 
ʩʪʘʥʜʘʨʪʥʳʭ ʠʟʜʝʣʠʡ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʚʘʪʴ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ 
ʙʘʟʳ ʧʦʜ ʢʦʥʢʨʝʪʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ.  

ʀʩʧʦʣʴʟʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʪʝʛʨʘʮʠʠ ʩʦ ʩʪʦʨʦʥʥʠʤʠ ʛʨʘʬʠʯʝʩʢʠʤʠ ʧʘʢʝʪʘʤʠ 
ʜʣʷ ʨʘʙʦʪʳ ʩ ʨʘʥʝʝ ʩʦʟʜʘʥʥʳʤʠ ʯʝʨʪʝʞʘʤʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʤʦʜʝʣʷʤʠ. 

Цель и задачи исследования. 
ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʩʚʦʝʥʠʝ ʧʨʠʸʤʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʬʦʨʩʫʥʢʠ ʚ 

ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ APMWinMachine. 
ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʪʨʝʙʫʝʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ ʤʦʜʝʣʴ ʬʦʨʩʫʥʢʠ. 
ɺ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʨʘʙʦʪʳ ʬʦʨʩʫʥʢʠ ʙʳʣʠ ʜʦʧʫʱʝʥʳ 

ʥʝʢʦʪʦʨʳʝ ʜʦʧʫʱʝʥʠʷ: 
ɼʣʷ ʩʦʟʜʘʥʠʷ ʪʨʸʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʣʘʧʳ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʝʝ ʦʩʥʦʚʥʳʝ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʠʟ ʩʧʨʘʚʦʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ.  
 



ð 8 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 
Прочностной статический расчет форсунки. 
ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʪʨʝʭʤʝʨʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʬʦʨʩʫʥʦʢ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʷ ï ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ ʦʧʝʨʘʮʠʷ, 
ʦʧʝʨʘʮʠʠ ʚʳʜʘʚʣʠʚʘʥʠʷ ʠʣʠ ʧʦ ʩʝʯʝʥʠʷʤ. ʅʘʠʙʦʣʝʝ ʧʨʦʩʪʳʤ ʷʚʣʷʝʪʩʷ ʦʧʝʨʘʮʠʷ ʧʦ 
ʩʝʯʝʥʠʷʤ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʨʦʠʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʦʩʪʳʭ ʬʠʛʫʨ, 
ʦʙʨʘʟʫʶʱʠʭʩʷ ʚʦ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʩʝʢʫʱʠʭ ʧʣʦʩʢʦʩʪʷʭ.  

ʉʦʟʜʘʣʠ 3D ʤʦʜʝʣʴ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʚ ʂʆʄʇɸʉ ï 3D. 
 

 

 

ʈʠʩʫʥʦʢ 1 - 3D ʤʦʜʝʣʴ ʜʘʪʯʠʢʘ ʚʝʩʘ, ʚʳʧʦʣʥʝʥʥʘʷ ʚ ʂʆʄʇɸʉ-3D. 

 

ʉʪʘʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʦʩʥʦʚʘʥ ʥʘ ʤʘʪʨʠʯʥʦʤ ʤʝʪʦʜʝ ʧʝʨʝʤʝʱʝʥʠʡ, ʮʝʣʴʶ 

ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʥʝʠʟʚʝʩʪʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʫʟʣʦʚ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʆʩʥʦʚʥʳʤ ʫʨʘʚʥʝʥʠʝʤ ʜʣʷ ʨʝʰʝʥʠʷ ʷʚʣʷʝʪʩʷ ʫʨʘʚʥʝʥʠʝ ʨʘʚʥʦʚʝʩʠʷ ʂ * ʭ = F, ʛʜʝ K ï 

ʤʘʪʨʠʮʘ ʞʝʩʪʢʦʩʪʠ ʩʠʩʪʝʤʳ, F ï ʚʝʢʪʦʨ ʚʥʝʰʥʠʭ ʩʠʣʦʚʳʭ ʬʘʢʪʦʨʦʚ, x ï ʚʝʢʪʦʨ 

ʥʝʠʟʚʝʩʪʥʳʭ ʫʟʣʦʚʳʭ ʧʝʨʝʤʝʱʝʥʠʡ.  

ʈʘʟʤʝʨʥʦʩʪʴ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʣʠʯʝʩʪʚʦ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ 

ʢʦʥʩʪʨʫʢʮʠʠ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʚ ʢʘʞʜʦʤ ʫʟʣʝ 6 ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ (3 ʣʠʥʝʡʥʳʭ 

ʧʝʨʝʤʝʱʝʥʠʷ ʠ 3 ʫʛʣʘ ʧʦʚʦʨʦʪʘ). ʇʦʩʣʝ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ, ʪ.ʝ. ʥʘʭʦʞʜʝʥʠʷ 

ʧʝʨʝʤʝʱʝʥʠʡ, ʥʘʭʦʜʷʪʩʷ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʥʝʠʟʚʝʩʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʢʦʥʩʪʨʫʢʮʠʠ: 

ʜʝʬʦʨʤʘʮʠʠ, ʫʩʠʣʠʷ ʚ ʵʣʝʤʝʥʪʘʭ, ʥʘʧʨʷʞʝʥʠʷ ʠ ʪ.ʜ. 

ʈʘʩʯʝʪ ʢʦʤʘʥʜʘ ʚʳʧʦʣʥʷʝʪ ʨʘʩʯʝʪ ʢʦʥʩʪʨʫʢʮʠʠ (ʨʠʩʫʥʦʢ 9). ʇʦʩʣʝ ʚʳʟʦʚʘ 

ʢʦʤʘʥʜʳ ʥʘ ʵʢʨʘʥʝ ʧʦʷʚʣʷʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ, ʟʘʧʨʘʰʠʚʘʶʱʝʝ ʪʠʧ ʧʨʦʠʟʚʦʜʠʤʦʛʦ 

ʨʘʩʯʝʪʘ. ɽʩʣʠ ʚʢʣʶʯʝʥʘ ʬʫʥʢʮʠʷ. ʈʘʩʩʯʠʪʘʪʴ ʚʠʜʠʤʫʶ ʯʘʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ, ʪʦ ʙʫʜʝʪ 

ʨʘʩʩʯʠʪʳʚʘʪʴʩʷ ʪʦʣʴʢʦ ʪʘ, ʯʘʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ, ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʚʦ ʚʢʣʶʯʝʥʥʳʭ 

(ʚʠʜʠʤʳʭ) ʩʣʦʷʭ. ʉʪʘʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʚʳʧʦʣʥʷʝʪʩʷ ʜʣʷ ʚʩʝʭ ʠʤʝʶʱʠʭʩʷ ʟʘʛʨʫʞʝʥʠʡ ʠ 

ʢʦʤʙʠʥʘʮʠʠ ʟʘʛʨʫʞʝʥʠʡ (ʨʠʩʫʥʦʢ 3).  
 

 
ʈʠʩʫʥʦʢ 2 - ʆʢʥʦ ʪʠʧʳ ʨʘʩʯʝʪʘ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 9 ð   

 

 
ʈʠʩʫʥʦʢ 3 - ʉʪʘʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʬʦʨʩʫʥʢʠ 

 

ʂʘʨʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʩʪʝʨʞʥʷʭ, ʧʣʘʩʪʠʥʘʭ ʠ ʦʙʲʸʤʥʳʭ ʵʣʝʤʝʥʪʘʭ 

ʪʘʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʘ ʢʘʢ ʥʘʧʨʷʞʝʥʠʷ, ʧʝʨʝʤʝʱʝʥʠʷ, ʫʩʠʣʠʷ, ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʠ 

ʜʨ. ʚ ʩʪʝʨʞʥʷʭ, ʧʣʘʩʪʠʥʘʭ ʠ ʦʙʲʸʤʥʳʭ ʵʣʝʤʝʥʪʘʭ ʤʦʛʫʪ ʚʳʚʦʜʠʪʴʩʷ ʚ ʚʠʜʝ ʢʘʨʪʳ 

ʨʝʟʫʣʴʪʘʪʦʚ. 

ʂʘʨʪʘ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʨʝʭʤʝʨʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ, 

ʦʢʨʘʰʝʥʥʫʶ ʚ ʮʚʝʪʘ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʚʳʙʨʘʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 

ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ. ɺʝʣʠʯʠʥʘ ʧʝʨʝʤʝʱʝʥʠʡ ʧʨʠ ʵʪʦʤ ʧʦʢʘʟʳʚʘʝʪʩʷ ʜʣʷ 

ʥʘʛʣʷʜʥʦʩʪʠ ʚ ʫʚʝʣʠʯʝʥʥʦʤ ʤʘʩʰʪʘʙʝ. ɼʣʷ ʧʨʦʩʤʦʪʨʘ ʢʘʨʪʳ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʙʝʨʠʪʝ 

ʧʫʥʢʪ ʤʝʥʶ ʈʝʟʫʣʴʪʘʪʳ | ʂʘʨʪʘ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʂʘʨʪʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ ʚ ʩʪʝʨʞʥʷʭ ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʢʘʢ ʥʘ 

ʧʨʦʚʦʣʦʯʥʦʡ ʤʦʜʝʣʠ, ʪʘʢ ʠ ʥʘ ʦʙʲʸʤʥʦʡ ʤʦʜʝʣʠ ʩʪʝʨʞʥʷ ʩ ʫʯʸʪʦʤ ʨʝʘʣʴʥʳʭ ʨʘʟʤʝʨʦʚ 

ʩʝʯʝʥʠʷ. ʇʝʨʝʢʣʶʯʝʥʠʝ ʨʝʞʠʤʦʚ ʧʦʢʘʟʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ ʥʘ ʧʘʥʝʣʠ 

ʬʠʣʴʪʨʦʚ ʚʠʜʘ: ʉʪʝʨʞʥʠ ʇʨʦʚʦʣʦʯʥʳʝ, ʉʪʝʨʞʥʠ ʇʨʦʚʦʣʦʯʥʳʝ ʉʝʯʝʥʠʷ ʠ ʉʪʝʨʞʥʠ 

ʆʙʲʝʤʥʳʝ ʉʝʯʝʥʠʷ. 

 

 
ʈʠʩʫʥʦʢ 4 - ʂʘʨʪʘ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʧʨʷʞʝʥʠʡ ʬʦʨʩʫʥʢʠ 



ð 10 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

 
ʈʠʩʫʥʦʢ 5 - ʂʘʨʪʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʝʨʝʤʝʱʝʥʠʡ ʬʦʨʩʫʥʢʠ 

 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʩʪʦʨʦʥʳ ʵʣʝʤʝʥʪʘ ï ʚʝʣʠʯʠʥʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʨʘʟʤʝʨ 

ʢʦʥʝʯʥʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʤʤ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʩʪʦʨʦʥʳ ʪʨʝʫʛʦʣʴʥʠʢʘ ʜʣʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ; 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʨʝʙʨʘ ʪʝʪʨʘʵʜʨʘ ʜʣʷ ʪʚʝʨʜʦʪʝʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʩʛʫʱʝʥʠʷ ï ʚʝʣʠʯʠʥʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʚʦ ʩʢʦʣʴʢʦ 

ʨʘʟ, ʧʨʠ ʘʜʘʧʪʠʚʥʦʡ ʨʘʟʙʠʚʢʝ, ʙʫʜʫʪ ʫʤʝʥʴʰʝʥʳ ʨʘʟʤʝʨʳ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʪ.ʝ. 

ʦʛʨʘʥʠʯʝʥʠʝ ʥʘ ʤʠʥʠʤʘʣʴʥʫʶ ʩʪʦʨʦʥʫ ʪʨʝʫʛʦʣʴʥʠʢʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ. ɽʩʣʠ 

ʢʦʵʬʬʠʮʠʝʥʪ ʩʛʫʱʝʥʠʷ ʨʘʚʝʥ ʝʜʠʥʠʮʝ, ʪʦ ʚʩʝ ʢʦʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ ʙʫʜʫʪ ʦʜʥʦʛʦ 

ʨʘʟʤʝʨʘ, ʘʜʘʧʪʠʚʥʘʷ ʨʘʟʙʠʚʢʘ ʚʳʧʦʣʥʝʥʘ ʥʝ ʙʫʜʝʪ. 

ɸʜʘʧʪʠʚʥʘʷ ʨʘʟʙʠʚʢʘ ï ʜʣʷ ʘʢʪʠʚʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʨʝʞʠʤʘ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ 

ʛʘʣʦʯʢʫ ʥʘʧʨʦʪʠʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʘʜʧʠʩʠ. ɸʜʘʧʪʠʚʥʘʷ ʨʘʟʙʠʚʢʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʡ ʩʝʪʢʠ ʤʦʜʝʣʝʡ ʩʦ ʩʣʦʞʥʦʡ ʛʝʦʤʝʪʨʠʝʡ. ʉʫʪʴ 

ʘʜʘʧʪʠʚʥʦʡ ʨʘʟʙʠʚʢʠ ʩʚʦʜʠʪʩʷ ʢ ʫʤʝʥʴʰʝʥʠʶ ʨʘʟʤʝʨʘ ʢʦʥʝʯʥʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʤʝʩʪʘʭ ʩ 

ʠʟʤʝʥʷʝʤʦʡ ʛʝʦʤʝʪʨʠʝʡ ʠʣʠ ʚ ʤʝʩʪʘʭ ʩʦ ʩʣʦʞʥʦʡ ʛʝʦʤʝʪʨʠʝʡ. 

ɺʳʚʦʜ. 

ɺ ʨʝʟʫʣʴʪʘʪʘʭ ʧʨʦʜʝʣʘʥʥʳʭ ʨʘʩʯʝʪʦʚ ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʧʨʠʣʦʞʝʥʥʦʡ ʥʘ ʢʦʨʧʫʩ 

ʬʦʨʩʫʥʢʠ ʥʘʛʨʫʟʢʠ G=80ʅ, ʩʤʦʜʝʣʠʨʦʚʘʥʥʘʷ ʥʘʤʠ ʤʦʜʝʣʴ ʧʦʣʥʦʩʪʴʶ ʩʦʭʨʘʥʷʝʪ ʩʚʦʝ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʠ ʨʘʙʦʪʝ ʚ ʟʘʜʘʥʥʳʭ ʥʘʤʠ ʫʩʣʦʚʠʷʭ. ʀʩʧʦʣʥʝʥʠʝ ʠ 

ʢʦʥʩʪʨʫʢʮʠʷ ʩʘʤʦʡ ʜʝʪʘʣʠ ʧʦʜʦʙʨʘʥ ʧʨʘʚʠʣʴʥʦ. ɼʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʦʤʦʛʣʘ ʨʘʩʩʯʠʪʘʪʴ 

ʥʘʛʨʫʟʢʠ ʠ ʚʳʷʚʠʪʴ ʠʭ ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʝ ʜʝʡʩʪʚʫʶʪ ʥʘ ʜʘʥʥʫʶ ʜʝʪʘʣʴ. 
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Аннотация 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ ʰʪʘʤʧʦʚʢʦʡ, 

ʨʘʟʨʘʙʦʪʘʥʳ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʠ ʤʝʪʦʜʦʤ ʭʦʣʦʜʥʦʛʦ 

ʚʳʜʘʚʣʠʚʘʥʠʷ, ʧʦʩʪʨʦʝʥʳ 3D-ʤʦʜʝʣʠ ʧʝʨʝʭʦʜʦʚ ʚʘʨʠʘʥʪʦʚ ʪʝʭʥʦʣʦʛʠʠ, ʘ ʪʘʢʞʝ 

ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʪʝʭʥʦʣʦʛʠʠ. ʅʘ ʦʩʥʦʚʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʙʳʣʠ 

ʦʧʨʝʜʝʣʝʥʳ ʧʘʨʘʤʝʪʨʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʧʦʜʦʙʨʘʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʢʦʥʩʪʨʫʢʮʠʶ ʰʪʘʤʧʦʚʦʡ ʦʩʥʘʩʪʢʠ.  

Ключевые слова: ʰʪʘʤʧʦʚʢʘ, ʪʝʭʥʦʣʦʛʠʷ, ʤʘʪʨʠʮʘ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʦʩʥʘʩʪʢʘ, 

ʜʝʪʘʣʴ. 

 

Abstract   

The analysis of existing technologies for manufacturing parts by stamping is carried 

out, possible options for manufacturing parts by cold extrusion are developed, 3D models of 

transitions of technology options are constructed, as well as finite element modeling of 

possible technology options. Based on the results of modeling, as well as on the basis of 

analytical calculations, the parameters of the technological process were determined, which 

made it possible to select the appropriate equipment and design the design of the die tooling. 

Keywords: stamping, technology, matrix, modeling, equipment tooling, detail. 

 

ʍʦʣʦʜʥʘʷ ʦʙʲʝʤʥʘʷ ʰʪʘʤʧʦʚʢʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ 

ʤʝʪʦʜʦʚ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ ʠʟ ʩʪʘʣʝʡ, ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ ʠ ʠʭ ʩʧʣʘʚʦʚ ʩ ʚʳʩʦʢʦʡ 

ʧʣʘʩʪʠʯʥʦʩʪʴʶ. ʕʪʦʪ ʤʝʪʦʜ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ, ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʠ ʠ 

ʜʨʫʛʠʭ ʦʪʨʘʩʣʷʭ ʤʝʪʘʣʣʦʦʙʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [1,2].  



ð 12 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʇʨʠʤʝʥʝʥʠʝ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʝʪ ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʜʝʪʘʣʠ ʦʩʦʙʦ ʩʣʦʞʥʳʭ 

ʬʦʨʤ, ʢʦʪʦʨʳʝ ʥʝʚʦʟʤʦʞʥʦ ʧʦʣʫʯʠʪʴ, ʠʩʧʦʣʴʟʫʷ ʜʨʫʛʠʝ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ. ʌʦʨʤʦʚʢʘ 

ʤʝʪʘʣʣʘ ʙʝʟ ʨʘʟʨʫʰʝʥʠʷ ʝʛʦ ʮʝʣʦʩʪʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʘ ʜʦ 95 % ʜʘʞʝ ʜʣʷ ʜʝʪʘʣʝʡ ʩʣʦʞʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ [3].  

ʊʘʢʘʷ ʦʙʨʘʙʦʪʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʥʝʩʢʦʣʴʢʦ ʦʧʝʨʘʮʠʡ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʦʩʪʝʧʝʥʥʦʝ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʬʦʨʤʳ: ʦʪ ʠʟʥʘʯʘʣʴʥʦʡ ʬʦʨʤʳ ʟʘʛʦʪʦʚʢʠ 

ʜʦ ʪʨʝʙʫʝʤʦʡ ʬʦʨʤʳ ʠʟʜʝʣʠʷ. ɺ ʧʨʦʮʝʩʩʝ ʤʝʪʘʣʣʦʦʙʨʘʙʦʪʢʠ ʧʨʦʠʩʭʦʜʠʪ ʫʧʨʦʯʥʝʥʠʝ 

ʤʘʪʝʨʠʘʣʘ ʠ ʩʥʠʞʝʥʠʝ ʝʛʦ ʧʣʘʩʪʠʯʥʦʩʪʠ. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʣʘʩʪʠʯʥʦʩʪʠ ʠ ʫʤʝʥʴʰʝʥʠʷ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦʩʣʝʜʫʶʱʠʤ ʜʝʬʦʨʤʘʮʠʷʤ ʧʨʠʤʝʥʷʶʪ ʤʝʞʦʧʝʨʘʮʠʦʥʥʳʝ ʦʪʞʠʛʠ.  

ɺʳʩʦʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʝʬʦʨʤʘʮʠʠ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʯʠʩʣʘ 

ʰʪʘʤʧʦʚʦʯʥʳʭ ʧʝʨʝʭʦʜʦʚ, ʩʥʠʞʝʥʠʶ ʩʪʦʡʢʦʩʪʠ ʰʪʘʤʧʦʚʦʡ ʦʩʥʘʩʪʢʠ, ʪʨʝʙʫʝʪ 

ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʤʘʟʦʢ, ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʚʳʰʝʥʥʦʡ ʤʦʱʥʦʩʪʠ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʦʱʫʪʠʤʳʤ ʧʝʨʚʦʥʘʯʘʣʴʥʳʤ ʚʣʦʞʝʥʠʷʤ ʚ ʜʘʥʥʳʡ ʤʝʪʦʜ ʦʙʨʘʙʦʪʢʠ ʤʝʪʘʣʣʘ 

ʜʘʚʣʝʥʠʝʤ. ɿʘʪʨʘʪʳ ʜʦʣʞʥʳ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴʩʷ ʙʦʣʴʰʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʠ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʣʠʤʠʪʠʨʫʶʱʠʭ ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʭʦʣʦʜʥʦʡ 

ʰʪʘʤʧʦʚʢʠ, ʷʚʣʷʝʪʩʷ ʨʘʟʨʫʰʝʥʠʝ ʤʝʪʘʣʣʘ ʚ ʧʨʦʮʝʩʩʝ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ. ɺ 

ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʦʙʱʝʧʨʠʟʥʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʨʘʟʨʫʰʝʥʠʷ ʤʝʪʘʣʣʦʚ ʧʨʠ ʙʦʣʴʰʠʭ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʷʭ. ʂʨʠʪʝʨʠʝʚ ʨʘʟʨʫʰʝʥʠʷ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʤʦʤʝʥʪ ʦʙʨʘʟʦʚʘʥʠʷ ʤʠʢʨʦʪʨʝʱʠʥʳ ʠʣʠ ʫʩʣʦʚʠʷ ʝʝ ʨʘʟʚʠʪʠʷ, 

ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ [4]. 

ʉʨʝʜʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʫʯʝʥʳʭ ʥʘʠʙʦʣʝʝ ʛʠʙʢʠʤʠ ʠ ʠʤʝʶʱʠʤʠ ʣʫʯʰʝʝ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʜʘʥʥʳʤ ʩʯʠʪʘʝʪʩʷ ʢʨʠʪʝʨʠʡ ʨʘʟʨʫʰʝʥʠʷ ɺ.ʃ. 

ʂʦʣʤʦʛʦʨʦʚʘ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʧʦʩʦʙʥʦʩʪʴ ʤʘʪʝʨʠʘʣʦʚ ʢ ʩʘʤʦʟʘʣʝʯʠʚʘʥʠʶ ʜʝʬʝʢʪʦʚ ʧʨʠ 

ʩʣʦʞʥʦʤ ʥʘʧʨʷʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʢʨʠʪʝʨʠʡ ɼʝʣʷ ï ʆʛʦʨʦʜʥʠʢʦʚʘ, ʫʯʠʪʳʚʘʶʱʠʡ 

ʘʥʠʟʦʪʨʦʧʠʶ ʥʘʢʦʧʣʝʥʠʷ ʧʦʚʨʝʞʜʝʥʠʡ, ʠ ʤʦʜʝʣʴ ʥʘʢʦʧʣʝʥʠʷ ʧʦʚʨʝʞʜʝʥʥʦʩʪʠ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ ʤʝʪʦʜʦʤ ʭʦʣʦʜʥʦʛʦ ʚʳʜʘʚʣʠʚʘʥʠʷ ʩʝʛʦʜʥʷ ʤʦʞʥʦ ʵʬʬʝʢʪʠʚʥʦ 

ʧʨʦʚʦʜʠʪʴ ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ.  

ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʜʥʦʛʦ ʠʟ ʚʘʨʠʘʥʪʦʚ ʭʦʣʦʜʥʦʛʦ 

ʚʳʜʘʚʣʠʚʘʥʠʷ ʪʠʧʦʚʦʡ ʜʝʪʘʣʠ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʘ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ 

QForm ʙʳʣʠ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ. 

1. ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʢʦʥʪʫʨʳ ʟʘʛʦʪʦʚʢʠ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠʤʧʦʨʪʠʨʦʚʘʥʳ ʠʟ 
CAD.  

2. ɿʘʛʦʪʦʚʢʘ ï ʧʣʘʩʪʠʯʝʩʢʦʝ ʪʝʣʦ, ʠʥʩʪʨʫʤʝʥʪʳ ï ʫʧʨʫʛʦʝ ʪʝʣʦ.  

3. ʆʙʦʨʫʜʦʚʘʥʠʝ ï ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʧʨʝʩʩ, ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦʩʪʦʷʥʥʘ.  

4. ʅʘʯʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘʛʦʪʦʚʢʠ ʠ ʠʥʩʪʨʫʤʝʥʪʘ - 20 Áʉ.  

5. ʂʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ‘=0,1.  

6. ʄʦʜʝʣʠʨʦʚʘʣʘʩʴ 1/8 ʟʘʛʦʪʦʚʢʠ.  

7. ɿʘʜʘʥʳ ʧʘʨʘʤʝʪʨʳ ʢʨʠʚʦʡ ʫʧʨʦʯʥʝʥʠʷ, ʤʝʭʘʥʠʯʝʩʢʠʝ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʝ 
ʩʚʦʡʩʪʚʘ ʩʪʘʣʠ 20ʍ.  

ʇʨʦʚʝʜʝʥʦ ʪʚʝʨʜʦʪʝʣʴʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʢʦʤʧʣʝʢʪʘ ʠʥʩʪʨʫʤʝʥʪʘ ʩ ʟʘʛʦʪʦʚʢʦʡ 

ʠʟ ʩʪʘʣʠ. ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʝʩʠʤʤʝʪʨʠʯʥʳʝ ʩʭʝʤʳ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ, ʜʣʷ ʵʪʦʛʦ 

ʧʨʦʨʠʩʦʚʘʥʘ ʧʦʣʦʚʠʥʘ ʩʝʯʝʥʠʷ ʪʝʣ ʚʨʘʱʝʥʠʷ. ɼʘʣʝʝ ʚʳʙʨʘʥʘ ʩʭʝʤʘ ʜʝʬʦʨʤʘʮʠʠ, ʪʠʧ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʘʯʘʣʴʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʛʦʪʦʚʢʠ ʠ ʠʥʩʪʨʫʤʝʥʪʘ, ʩʤʘʟʢʘ, ʤʘʪʝʨʠʘʣ 

ʟʘʛʦʪʦʚʢʠ ʠ ʠʥʩʪʨʫʤʝʥʪʘ, ʧʘʨʘʤʝʪʨʳ ʨʘʩʯʝʪʘ. 

ɼʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʠʥʷʪʳ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ: ʤʘʪʨʠʮʘ ʦʧʠʨʘʝʪʩʷ 

ʥʘ ʥʠʞʥʠʡ ʪʦʨʝʮ, ʧʨʠʯʝʤ ʥʘ ʦʧʦʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʝʥʠʝ ʧʨʠʥʷʪʦ ʧʨʝʥʝʙʨʝʞʠʪʝʣʴʥʦ 

ʤʘʣʳʤ (ʨʠʩ. 1.).   

 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 13 ð   

 

 
ʈʠʩ. 1. ʉʝʪʢʘ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʤʘʪʨʠʮʝ 

 

ʈʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʤʘʪʨʠʮʝ ʜʣʷ ʪʘʢʦʡ ʚʳʩʦʢʦʡ 

ʩʪʝʧʝʥʠ ʭʦʣʦʜʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʧʨʠ ʚʳʜʘʚʣʠʚʘʥʠʠ ʧʨʫʪʢʘ ʤʦʛʫʪ ʧʨʝʚʳʰʘʪʴ 5-7 ʪʳʩ. 

ʄʇʘ, ʯʪʦ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʚʳʰʝ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʜʣʷ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʪʘʣʝʡ, 

ʧʨʠʯʝʤ ʜʘʞʝ ʪʚʝʨʜʳʝ ʩʧʣʘʚʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʳʭ ʠʟʜʝʣʠʡ, 

ʚʳʜʝʨʞʠʚʘʶʪ ʥʝ ʙʦʣʝʝ 2500-3000 ʄʇʘ.    ʄʦʜʝʣʠʨʦʚʘʥʠʝʤ ʧʦʣʫʯʝʥʳ ʧʦʣʷ 

ʧʝʨʝʤʝʱʝʥʠʡ ʪʝʣʘ ʤʘʪʨʠʮʳ ʠ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ.  

ʆʧʦʨʥʘʷ ʥʠʞʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ ʤʘʪʨʠʮʳ ʚ ʵʪʦʤ ʚʠʨʪʫʘʣʴʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ 

ʟʘʢʨʝʧʣʝʥʘ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʩʢʦʣʴʞʝʥʠʷ ʚ ʨʘʜʠʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, 

ʯʪʦ ʵʢʚʠʚʘʣʝʥʪʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʧʨʝʚʳʰʘʶʪ ʜʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ, ʘ ʤʘʪʨʠʮʘ 

ʨʘʟʨʫʰʠʪʩʷ ʧʨʠ ʧʝʨʚʳʭ ʮʠʢʣʘʭ ʦʙʨʘʙʦʪʢʠ. ʆʙʳʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʩʥʠʞʝʥʠʷ ʥʘʛʨʫʟʦʢ ʚ 

ʧʦʣʦʩʪʠ ʤʘʪʨʠʮʳ ʷʚʣʷʶʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʪʦʣʱʠʥʳ ʝʸ ʩʪʝʥʢʠ ʠ ʥʘʧʨʝʩʩʦʚʢʦʡ ʦʜʥʦʛʦ ʠʣʠ 

ʥʝʩʢʦʣʴʢʠʭ ʙʘʥʜʘʞʝʡ (ʨʠʩ. 2.). 

 

 
ʈʠʩ.  2.  ʕʢʚʠʚʘʣʝʥʪʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʤʘʪʨʠʮʝ ʧʨʠ ʜʚʫʢʨʘʪʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ 

 

ʀʟ ʨʠʩʫʥʢʘ ʚʳʰʝ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʪʝʥʢʠ ʤʘʪʨʠʮʳ ʩ 40 ʜʦ 80 ʤʤ 

ʥʘʧʨʷʞʝʥʠʷ ʚ ʥʝʡ ʩʥʠʞʘʶʪʩʷ ʜʦ 5700 ʄʇʘ, ʥʦ ʠ ʦʥʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶʪ 

ʜʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ. ʇʨʠʤʝʥʝʥʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʯʘʩʪʠʯʥʦ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ ʧʨʦʯʥʦʩʪʠ ʚʳʩʦʢʦʥʘʛʨʫʞʝʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʦʜʥʘʢʦ ʧʨʠ 

ʰʠʨʦʢʦʡ ʘʤʧʣʠʪʫʜʝ ʮʠʢʣʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʪʨʠʮʳ 

ʧʨʦʠʩʭʦʜʠʪ ʫʩʪʘʣʦʩʪʥʦʝ ʨʘʟʨʫʰʝʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘ.  

Вывод 

1. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʘʥʥʦʡ ʜʝʪʘʣʠ 
ʤʝʪʦʜʦʤ ʦʙʨʘʙʦʪʢʠ ʜʘʚʣʝʥʠʝʤ.  

2. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʦʜʥʦʩʪʦʨʦʥʥʝʛʦ ʚʳʜʘʚʣʠʚʘʥʠʷ ʩʦʩʪʦʠʪ ʠʟ 
ʪʨʝʭ ʦʧʝʨʘʮʠʡ: ʧʨʷʤʦʛʦ ʚʳʜʘʚʣʠʚʘʥʠʷ ʩʪʝʨʞʥʷ, ʚʳʩʘʜʢʠ ʬʣʘʥʮʘ ʠ 

ʚʳʜʘʚʣʠʚʘʥʠʷ ʧʨʦʬʠʣʷ. ɼʣʷ ʧʝʨʚʳʭ ʜʚʫʭ ʦʧʝʨʘʮʠʡ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 



ð 14 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʧʨʠʤʝʥʝʥʠʷ ʤʥʦʛʦʧʦʟʠʮʠʦʥʥʦʛʦ ʰʪʘʤʧʘ. ʌʦʨʤʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 

ʰʪʘʤʧʝ ʥʘ ʧʨʝʩʩʝ ʜʚʦʡʥʦʛʦ ʜʝʡʩʪʚʠʷ.  
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Аннотация 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʧʘʨʘʤʝʪʨʦʚ 

ʜʝʪʘʣʠ ʠ ʧʨʦʠʟʚʝʜʝʥʠʝ ʧʨʦʯʥʦʩʪʥʳʭ ʨʘʩʯʝʪʦʚ ʚ ʧʨʦʛʨʘʤʤʝ ɸʇʄ Win Machine. ɺ ʨʘʙʦʪʝ 

ʧʨʝʜʣʦʞʝʥ ʨʘʩʭʦʜʦʤʝʨ, ʚʤʦʥʪʠʨʦʚʘʥʥʘʷ ʚ ʮʝʥʪʨʘʣʴʥʫʶ ʤʘʛʠʩʪʨʘʣʴ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ 

ʨʝʛʫʣʠʨʦʚʘʪʴ ʧʦʜʘʯʫ ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ, ʪ. ʝ. ʷʜʦʭʠʤʠʢʘʪʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʨʘʩʪʝʥʠʡ.  

Ключевые слова: ʄʦʜʝʣʴ, ʨʘʩʭʦʜʦʤʝʨ, ʜʝʪʘʣʴ, ʢʘʨʪʘ, ʥʘʛʨʫʟʢʘ, ʜʝʬʦʨʤʘʮʠʷ, 

ʨʘʩʯʝʪ. 

 

Abstract 

The article discusses issues related to the determination of the parameters of the part 

and the performance of strength calculations in the APM Win Machine program. The paper 

proposes a flow meter installed in the central line, which will regulate the supply of the 

working solution, that is, the pesticide to the surface of the plants. 

Keyword: Model, shaft, part, map, load, strain, calculation. 

 

Введение. APM Win Machine ï ʥʘʫʯʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ, ʩʦʟʜʘʥʥʳʡ ʥʘ 

ʙʘʟʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʤʝʪʦʜʠʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ 

ʤʝʭʘʥʠʢʠ, ʤʘʪʝʤʘʪʠʢʠ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʛʘʨʤʦʥʠʯʥʦ ʩʦʯʝʪʘʶʱʠʡ ʦʧʳʪ ʧʦʢʦʣʝʥʠʡ 

ʢʦʥʩʪʨʫʢʪʦʨʦʚ, ʠʥʞʝʥʝʨʦʚ ʤʝʭʘʥʠʢʦʚ ʠ ʜʨʫʛʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ. ɼʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʦʙʣʘʜʘʝʪ ʰʠʨʦʢʠʤʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʝʡ ʢʦʥʩʪʨʫʢʮʠʡ, ʚʳʧʦʣʥʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʳʭ ʨʘʩʯʝʪʦʚ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʩʨʦʢʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʥʠʟʠʪʴ ʤʘʪʝʨʠʘʣʦʝʤʢʦʩʪʴ 

ʢʦʥʩʪʨʫʢʮʠʡ, ʘ ʪʘʢʞʝ ʫʤʝʥʴʰʠʪʴ ʩʪʦʠʤʦʩʪʴ ʧʨʦʝʢʪʥʳʭ ʨʘʙʦʪ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʮʝʣʦʤ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʠʤʝʥʥʦ ʵʪʘ ʧʨʦʛʨʘʤʤʘ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʜʣʷ ʨʘʩʯʝʪʘ ʧʦ ʥʘʰʝʤʫ 

ʨʘʩʭʦʜʦʤʝʨʫ. 

Цель и задачи исследования. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʩʚʦʝʥʠʝ ʧʨʠʝʤʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʫʩʪʨʦʡʩʪʚʘ ʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʢʦʥʩʪʨʫʢʮʠʡ ʨʘʩʭʦʜʦʤʝʨʘ ʚ ʧʨʦʛʨʘʤʤʥʦʤ 

ʢʦʤʧʣʝʢʩʝ APM Win Machine. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 15 ð   

 

ɿʘʜʘʯʝʡ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ 

ʨʝʛʫʣʠʨʦʚʘʪʴ ʧʦʜʘʯʫ ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ, ʪ. ʝ. ʷʜʦʭʠʤʠʢʘʪʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʨʘʩʪʝʥʠʡ, 

ʫʩʪʘʥʘʚʣʠʚʘʝʤʘʷ ʚ ʮʝʥʪʨʘʣʴʥʫʶ ʤʘʛʠʩʪʨʘʣʴ ʚ ʢʦʪʦʨʦʡ ʥʦʤʠʥʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ 15 ʘʪʤ.  

Методика исследования. 

ɺ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʨʘʙʦʪʳ ʨʘʩʭʦʜʦʤʝʨʘ ʙʳʣʠ 

ʜʦʧʫʱʝʥʳ ʥʝʢʦʪʦʨʳʝ ʜʦʧʫʱʝʥʠʷ: 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʪʨʸʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʝʛʦ ʦʩʥʦʚʥʳʝ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʠʟ ʩʧʨʘʚʦʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. 

ɸʢʪʠʚʠʨʦʚʘʣʠ ʢʦʤʧʘʩ ʠ ʩʦʟʜʘʣʠ ʜʦʢʫʤʝʥʪ ɼʝʪʘʣʴ: ʌʘʡʣ -> ʉʦʟʜʘʪʴ -> ɼʝʪʘʣʴ. 

ɺʳʙʝʨʠʪʝ ʧʣʦʩʢʦʩʪʴ XY ʚ ʜʝʨʝʚʝ ʤʦʜʝʣʠ (ʱʝʣʢʥʠʪʝ ʟʥʘʢ ʧʣʶʩ ʨʷʜʦʤ ʩ ʤʝʪʢʦʡ 

çʀʩʪʦʯʥʠʢè, ʥʘʞʠʤʘʝʤ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʤʝʪʢʫ çʇʣʦʩʢʦʩʪʴ XYè ʚ 

ʨʘʩʢʨʳʚʘʶʱʝʤʩʷ ʩʧʠʩʢʝ ʠ ʚʳʙʝʨʠʪʝ çʕʩʢʠʟè ʚ ʢʦʥʪʝʢʩʪʥʦʤ ʤʝʥʶ), çʩʦʟʜʘʪʴ ʵʩʢʠʟè. 

ʉʦʟʜʘʝʤ ʢʦʥʪʫʨ ʙʫʜʫʱʝʡ 3D-ʤʦʜʝʣʠ ʠ ʦʩʴ ʩʠʤʤʝʪʨʠʠ, ʠʩʧʦʣʴʟʫʷ ʠʥʩʪʨʫʤʝʥʪʳ 

ʧʣʦʩʢʦʛʦ ʨʠʩʦʚʘʥʠʷ Compass-Graph, ʠʟʫʯʝʥʥʳʝ ʚ ʧʨʝʜʳʜʫʱʝʡ ʛʣʘʚʝ. ʀʣʠ ʤʳ ʢʦʧʠʨʫʝʤ 

ʚʩʝ ʠʟ ʯʝʨʪʝʞʘ ʜʝʨʝʚʘ, ʚʩʪʘʚʣʷʝʤ ʝʛʦ ʚ ʦʢʥʦ ʜʦʢʫʤʝʥʪʘ ʩʦ ʩʩʳʣʢʦʡ ʥʘ ʠʩʪʦʯʥʠʢ ʠ 

ʫʜʘʣʷʝʤ ʣʶʙʳʝ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʥʝ ʥʫʞʥʳ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ [1]. 

Прочностной расчет расходомера 

ʈʘʩʭʦʜʦʤʝʨ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʦʜʘʯʠ ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ ï 

ʷʜʦʭʠʤʠʢʘʪʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʨʘʩʪʝʥʠʡ. ɼʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʫʩʪʘʥʦʚʣʝʥʦ ʚ ʮʝʥʪʨʘʣʴʥʫʶ 

ʤʘʛʠʩʪʨʘʣʴ ʧʦʜʘʯʠ ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ.  

ʈʘʩʭʦʜ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ  ʟʘʚʠʩʠʪ ʦʪ ʜʠʘʤʝʪʨʘ ʧʦʜʚʦʜʷʱʠʭ ʧʘʪʨʫʙʢʦʚ ʠ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ [2]: 
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ʛʜʝ q - ʨʘʩʭʦʜ ʧʝʨʝʢʘʯʠʚʘʝʤʦʡ ʞʠʜʢʦʩʪʠ, ʣ/ʛʘ 

V - ʦʧʪʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ, 
ʩ
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ʇʨʦʯʥʦʩʪʥʦʡ ʨʘʩʯʸʪ ʨʘʩʭʦʜʦʤʝʨʘ ʚʳʧʦʣʥʠʤ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ APM 

Win Machine.  

ʅʠʞʝ ʧʨʠʚʝʜʸʥ ʧʦʨʷʜʦʢ ʨʘʩʯʸʪʘ. 

ʇʦʨʷʜʦʢ ʧʦʜʛʦʪʦʚʢʠ ʤʦʜʝʣʠ ʠ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʝʪʘ: 

1. ʇʦʜʢʣʶʯʝʥʠʝ ʙʠʙʣʠʦʪʝʢʠ APM FEM: ʇʨʦʯʥʦʩʪʥʦʡ ʘʥʘʣʠʟ. 

2. ʇʦʜʛʦʪʦʚʢʘ ʤʦʜʝʣʠ ʢ ʨʘʩʯʝʪʫ ï ʟʘʜʘʥʠʝ ʟʘʢʨʝʧʣʝʥʠʡ ʠ ʧʨʠʣʦʞʝʥʠʝ 

ʥʘʛʨʫʟʢʠ. 

3. ɿʘʜʘʥʠʝ ʩʦʚʧʘʜʘʶʱʠʭ ʛʨʘʥʝʡ (ʜʣʷ ʂʕ-ʘʥʘʣʠʟʘ ʩʙʦʨʢʠ). 

4. ɻʝʥʝʨʘʮʠʷ ʂʕ-ʩʝʪʢʠ. 

5. ɺʳʧʦʣʥʝʥʠʝ ʨʘʩʯʝʪʘ. 

ʆʪ ʨʘʟʤʝʨʘ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʟʘʚʠʩʠʪ ʪʦʯʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ɼʣʷ ʨʘʩʯʸʪʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʟʘʢʨʝʧʣʝʥʠʝ ʪʨʸʭʤʝʨʥʦʡ ʤʦʜʝʣʠ. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʢʨʝʧʣʝʥʠʝ ʨʘʩʭʦʜʦʤʝʨ ʟʘʢʨʝʧʣʸʥ ʧʨʠ ʧʦʤʦʱʠ ʚʭʦʜʷʱʝʛʦ ʠ 

ʚʳʭʦʜʷʱʝʛʦ ʧʘʪʨʫʙʢʦʚ.  

ʇʨʦʩʪʘʥʦʚʢʘ ʥʘʛʨʫʟʦʢ ʚ ʨʘʩʭʦʜʦʤʝʨʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʨʘʩʧʨʝʜʝʣʝʥʥʦʝ ʜʘʚʣʝʥʠʝ 

ʥʘ ʚʥʫʪʨʝʥʥʡ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʩʭʦʜʦʤʝʨʘ. ɿʥʘʯʝʥʠʷ ʜʘʚʣʝʥʠʷ ʨʘʚʥʦ ʜʘʚʣʝʥʠʶ 

ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʚʥʫʪʨʠ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʦʥʩʪʠ.  

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʝʘʪʨʘʣʠʟʘʮʠʷ ʤʦʜʝʣʠ [3,4,5]. ʕʪʦ ʧʨʦʮʝʩʩ ʨʘʟʙʠʝʥʠʷ 

ʪʨʸʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʥʘ ʢʦʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ. 



ð 16 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

 
ʈʠʩʫʥʦʢ 1 -  ʄʦʜʝʣʴ ʜʝʪʘʣʠ ʨʘʟʙʠʪʦʡ ʂʕ ʩʝʪʢʦʡ. 

 

ʅʘ ʨʠʩʫʥʢʘʭ 2-9 ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʦʚ. ʄʘʪʝʨʠʘʣ ʢʦʨʧʫʩʘ ʨʘʩʭʦʜʦʤʝʨʘ  

ʩʪʘʣʴ 55 ʉ2 ɻʆʉʊ   14959 ï 79.  

 

 
ʈʠʩʫʥʦʢ 2 -  ʂʘʨʪʘ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʧʨʷʞʝʥʠʷ ʤʦʜʝʣʠ. 

 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥʦ ʢʘʨʪʘ ʥʘʧʨʷʞʝʥʠʷ ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʠʣʦʞʝʥʥʳʭ ʥʘʛʨʫʟʦʢ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʠ ʤʠʥʠʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʟʦʥʝ 

ʚʳʭʦʜʥʦʛʦ ʧʘʪʨʫʙʢʘ [6,7]. 

 

 
ʈʠʩʫʥʦʢ 3 -  ʂʘʨʪʘ ʨʝʟʫʣʴʪʘʪʘ ʧʝʨʝʤʝʱʝʥʠʷ ʤʦʜʝʣʠ. 

 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʦʢʘʟʘʥʘ ʢʘʨʪʘ ʧʝʨʝʤʝʱʝʥʠʡ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ʧʝʨʝʤʝʱʝʥʠʡ ʨʘʚʥʦ 17ʭρπʤʤ.  

http://www.ukrtop.info/gost/gost_start.php?gost_number=14959


Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 17 ð   

 

 
ʈʠʩʫʥʦʢ 4 ï ʂʘʨʪʘ ʨʝʟʫʣʴʪʘʪʘ ʥʘʛʨʫʟʢʠ ʤʦʜʝʣʠ. 

 

ʅʘ ʨʠʩʫʥʢʝ 4 ʧʦʢʘʟʘʥʘ ʢʘʨʪʘ ʥʘʛʨʫʟʦʢ. ʀʟ ʵʧʶʨʳ ʚʠʜʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ʥʘʛʨʫʟʢʠ ʨʘʚʥʦ 8,476 H. 

 

 
ʈʠʩʫʥʦʢ 5 - ʂʘʨʪʘ ʨʝʟʫʣʴʪʘʪʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʧʘʩʘ ʤʦʜʝʣʠ. 

 

ʅʘ ʨʠʩʫʥʢʝ 5 ʠʟʦʙʨʘʞʝʥʘ ʢʘʨʪʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ ʧʦ ʫʩʪʘʣʦʩʪʠ. 

ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʚʥʦ 0,0024. ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʦʙʳʯʥʦ ʧʨʠʥʠʤʘʶʪ ʨʘʚʥʳʤ 1,5 [8,9]. ʅʝʢʦʪʦʨʳʡ ʟʘʧʘʩ ʜʘʝʪʩʷ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ 

ʚʨʝʤʝʥʥʳʭ ʧʝʨʝʧʘʜʦʚ ʥʘʛʨʫʟʦʢ. 

 

 
ʈʠʩʫʥʦʢ 6 - ʈʝʟʫʣʴʪʘʪ ʜʝʬʦʨʤʘʮʠʠ ʤʦʜʝʣʠ. 

 

ʅʘ ʨʠʩʫʥʢʝ 6 ʧʨʝʜʩʪʘʚʣʝʥʘ ʵʧʶʨʘ ʜʝʬʦʨʤʘʮʠʡ. ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ʜʝʬʦʨʤʘʮʠʡ 0,4  ʤʤ, ʘ ʤʠʥʠʤʘʣʴʥʦʝ ʦʪʨʠʮʘʪʝʣʴʥʦʝ (ʩʞʘʪʠʝ) ʟʥʘʯʝʥʠʝ      ʜʝʬʦʨʤʘʮʠʡ 

ʨʘʚʥʦ 0 ʤʤ [10]. ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʜʝʬʦʨʤʘʮʠʷ ʚʦʟʥʠʢʘʝʪ ʚ ʨʝʟʫʣʴʪʘʪʝ 



ð 18 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʧʜʘ ʜʘʚʣʝʥʠʷ ʚ ʨʘʙʦʯʝʡ 

ʧʦʣʦʩʪʠ ʨʘʩʭʦʜʦʤʝʨʘ.  
ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʚʠʜʥʦ, ʯʪʦ ʢʦʥʩʪʨʫʢʮʠʷ ʨʘʩʭʦʜʦʤʝʨʘ ʚʳʜʝʨʞʠʚʘʝʪ ʚʩʝ 

ʧʨʠʣʦʞʝʥʥʳʝ  ʥʘʛʨʫʟʢʠ ʠ ʚʧʦʣʥʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʘ 

***  
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Аннотация 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʢʦʥʩʪʨʫʢʮʠʡ ʩʦʰʥʠʢʦʚ ʩʝʷʣʦʢ ʜʣʷ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʚʥʫʪʨʠʧʦʯʚʝʥʥʦʛʦ ʨʘʟʙʨʦʩʥʦʛʦ ʧʦʩʝʚʘ. ʇʨʠʚʝʜʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 19 ð   

 

ʩʦʰʥʠʢʦʚ ʠ ʠʭ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʚʳʷʚʣʝʥʳ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ 

ʥʝʢʦʪʦʨʳʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʨʝʜʩʪʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʝʤʷʥ ʧʦ ʧʣʦʱʘʜʠ ʧʦʣʷ. 

Ключевые слова: ʦʧʝʨʘʮʠʷ ʧʦʩʝʚʘ, ʚʥʫʪʨʠʧʦʯʚʝʥʥʳʡ ʨʘʟʙʨʦʩʥʦʡ ʧʦʩʝʚ, 

ʩʦʰʥʠʢ, ʨʘʩʧʨʝʜʝʣʠʪʝʣʴ ʩʝʤʷʥ, ʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ. 

 

Abstract 

In this paper, the analysis of the designs of seeder coulters for the implementation of 

intra-soil scattered sowing is carried out. The classification of coulters and their distribution 

devices is given, the advantages and disadvantages of some existing means of distributing 

seeds over the field area are revealed. 

Keywords: the operation of sowing, soil broadcast seeding, Coulter, distributor of 

seeds, the eating area. 

 

ʈʘʚʥʦʤʝʨʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʩʝʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ ʧʣʦʱʘʜʠ ʧʦʣʷ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʧʦʩʝʚʫ ʟʝʨʥʦʚʳʭ 

ʢʫʣʴʪʫʨ. ʅʘʠʙʦʣʝʝ ʧʦʣʥʦ ʜʘʥʥʦʤʫ ʪʨʝʙʦʚʘʥʠʶ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʚʥʫʪʨʠʧʦʯʚʝʥʥʳʡ 

ʨʘʟʙʨʦʩʥʦʡ (ʙʝʟʨʷʜʢʦʚʳʡ) ʧʦʩʝʚ [1]. ʆʯʝʚʠʜʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʙʝʟʨʷʜʢʦʚʦʛʦ ʧʦʩʝʚʘ 

ʤʥʦʛʦʢʨʘʪʥʦ ʧʦʜʪʚʝʨʞʜʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ (ʨʘʙʦʪʳ ʌ.ɺ. 

ɻʨʠʱʝʥʢʦ, ɺ.ɸ. ɹʘʭʤʫʪʦʚʘ, ʀ.ʊ. ʂʦʚʨʠʢʦʚʘ, ʅ.ʄ ɹʝʩʧʘʤʷʪʥʦʚʦʡ, ʅ.ʇ. ʃʘʨʶʰʠʥʘ, ʅ.ʀ. 

ʃʶʙʫʰʢʦ, ɸ.ɺ. ʄʘʯʥʝʚʘ, ʇ.ɺ. ʃʘʚʨʫʭʠʥʘ ʠ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ). 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʨʘʙʦʯʠʤ ʦʨʛʘʥʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʦʩʫʱʝʩʪʚʠʪʴ 

ʚʥʫʪʨʠʧʦʯʚʝʥʥʳʡ ʨʘʟʙʨʦʩʥʦʡ ʧʦʩʝʚ, ʷʚʣʷʝʪʩʷ ʩʪʨʝʣʴʯʘʪʘʷ ʣʘʧʘ, ʧʦʜʩʦʰʥʠʢʦʚʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʳʩʝʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ 

ʰʠʨʠʥʝ ʟʘʭʚʘʪʘ [2]. ʇʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʩʦʰʥʠʢʘ ʢʫʣʴʪʠʚʘʪʦʨʥʦʡ 

ʧʣʦʩʢʦʨʝʟʥʦʡ ʣʘʧʳ ʦʯʝʚʠʜʥʳ: ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʘʷ ʛʣʫʙʠʥʘ ʟʘʜʝʣʢʠ ʩʝʤʷʥ ʠ ʨʘʟʤʝʱʝʥʠʝ 

ʠʭ ʥʘ ʫʧʣʦʪʥʸʥʥʦʤ ʣʦʞʝ, ʯʝʤ ʩʦʟʜʘʶʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʦʷʚʣʝʥʠʷ 

ʜʨʫʞʥʳʭ ʚʩʭʦʜʦʚ ʚ ʙʦʣʝʝ ʨʘʥʥʠʝ ʩʨʦʢʠ; ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʦʩʝʚʥʳʭ ʤʘʰʠʥ ʩ 

ʪʘʢʠʤʠ ʨʘʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʚ ʩʠʩʪʝʤʝ ʙʝʟʦʪʚʘʣʴʥʦʛʦ ʧʦʯʚʦʟʘʱʠʪʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ; 

ʩʦʚʤʝʱʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ - ʪʘʢʠʭ ʢʘʢ ʧʦʩʝʚ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ 

ʧʦʜʨʝʟʘʥʠʝʤ ʩʦʨʥʷʢʦʚ ʠ ʧʨʝʜʧʦʩʝʚʥʦʡ ʢʫʣʴʪʠʚʘʮʠʝʡ ʧʦʯʚʳ, ʘ ʪʘʢʞʝ ʧʨʠʧʦʩʝʚʥʳʤ 

ʚʥʝʩʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ; ʥʘʣʠʯʠʝ ʧʦʜʣʘʧʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚ ʢʦʪʦʨʦʤ 

ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʩʝʤʷʥ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʩʝʚʘ ʚʳʩʝʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ ʰʠʨʠʥʝ ʟʘʭʚʘʪʘ 

ʣʘʧʦʚʦʛʦ ʩʦʰʥʠʢʘ, ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʵʣʝʤʝʥʪʘ ʧʨʠʤʝʥʷʶʪ ʨʘʩʧʨʝʜʝʣʠʪʝʣʠ ʩʝʤʷʥ 

ʨʘʟʣʠʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. ʇʦʣʫʯʝʥʠʝ ʞʝ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʳʩʝʚʘʝʤʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʧʦ ʧʣʦʱʘʜʠ ʧʦʣʷ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʟʘ ʩʯʝʪ ʧʝʨʝʢʨʳʪʠʷ ʤʝʞʜʫ 

ʧʨʦʭʦʜʘʤʠ ʩʦʩʝʜʥʠʭ ʣʘʧ [3]. 
ʊʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʩʝʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ 

ʧʦʜʩʦʰʥʠʢʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ, ʠʟʚʝʩʪʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ. ʇʝʨʚʳʝ 
ʧʦʧʳʪʢʠ ʩʦʟʜʘʥʠʷ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʜʣʷ ʚʥʫʪʨʠʧʦʯʚʝʥʥʦʛʦ ʨʘʟʙʨʦʩʥʦʛʦ ʧʦʩʝʚʘ ʩʝʤʷʥ 
ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʙʳʣʠ ʧʨʝʜʧʨʠʥʷʪʳ ʝʱʝ ʚ 1934 ʛʦʜʫ ʧʨʦʬʝʩʩʦʨʦʤ 
ʂ.ʀ. ɺʘʩʠʣʴʝʚʳʤ [4]. ɺ 40 - 50-ʭ ʛʦʜʘʭ ʧʦʷʚʣʷʝʪʩʷ ʮʝʣʳʡ ʨʷʜ ʢʦʥʩʪʨʫʢʮʠʡ ʨʘʙʦʯʠʭ 
ʦʨʛʘʥʦʚ ʢ ʩʝʷʣʢʘʤ ʜʣʷ ʚʥʫʪʨʠʧʦʯʚʝʥʥʦʛʦ ʨʘʟʙʨʦʩʥʦʛʦ ʧʦʩʝʚʘ. ʉʦʰʥʠʢʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ 
ɸ.ʌ. ɺʣʘʜʠʤʠʨʦʚʳʤ, ɸ.ʅ. ɺʣʘʜʳʯʘʥʩʢʠʤ, ʇ.ɻ. ɻʫʨʥʠʮʢʠʤ, ʇ.ʇ. ʂʘʨʧʫʰʝʡ, ɺ.ʗ. 
ʇʦʧʝʣʝʤ, ʅ.ʇ. ʈʘʜʫʛʠʥʳʤ, ʌ.ɺ. ɻʨʠʱʝʥʢʦ, ʠʤʝʣʠ ʥʘʨʘʣʴʥʠʢ ʪʠʧʘ ʢʫʣʴʪʠʚʘʪʦʨʥʦʡ 
ʣʘʧʳ, ʧʦʜ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʘʛʘʣʩʷ ʩʧʝʮʠʘʣʴʥʳʡ ʨʘʟʙʨʘʩʳʚʘʪʝʣʴ ʩʝʤʷʥ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʠ ʥʘʫʯʥʳʤ ʦʙʦʩʥʦʚʘʥʠʷʤ ʩʦʰʥʠʢʦʚ ʜʣʷ 
ʚʥʫʪʨʠʧʦʯʚʝʥʥʦʛʦ ʨʘʟʙʨʦʩʥʦʛʦ ʧʦʩʝʚʘ ʠ ʠʭ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʙʳʣʠ 
ʧʦʩʚʷʱʝʥʳ ʨʘʙʦʪʳ ɹʘʭʤʫʪʦʚʘ ɺ.ɸ., ʂʦʚʨʠʢʦʚʘ ʀ.ʊ., ɹʝʩʧʘʤʷʪʥʦʚʦʡ ʅ.ʄ, ɹʫʜʘʛʦʚʘ 
ɸ.ɸ., ʃʘʨʶʰʠʥʘ ʅ.ʇ., ʉʤʠʣʦʚʝʥʢʦ ɼ.ɸ., ʂʦʩʦʣʘʧʦʚʘ ɽ.ʃ., ɹʝʣʦʜʝʜʦʚʦʡ ʊ.ʄ., ʄʘʣʝʚʘ 
ʄ.ʂ., ʄʘʯʥʝʚʘ ɸ.ɺ., ʂʘʨʝʚʘ ɺ.ʉ., ʂʠʨʦʚʘ ɸ.ɸ., ʅʦʛʪʠʢʦʚʘ ɸ.ɸ., ʃʘʚʨʫʭʠʥʘ ʇ.ɺ., 
ɻʫʞʠʥʘ ʀ.ʅ., ʇʝʨʝʪʷʪʴʢʦ ɸ.ɺ., ʊʠʤʦʬʝʝʚʘ ʉ.ɺ., ʃʦʧʘʨʝʚʦʡ ʉ.ɺ. ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ. 



ð 20 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 
ʉʠʩʪʝʤʘʪʠʟʘʮʠʷ ʚʩʝʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʧʨʝʜʣʘʛʘʝʤʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʨʘʙʦʯʠʭ 

ʦʨʛʘʥʦʚ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʚʥʫʪʨʠʧʦʯʚʝʥʥʦʛʦ ʨʘʟʙʨʦʩʥʦʛʦ ʧʦʩʝʚʘ ʧʦʪʨʝʙʦʚʘʣʘ ʠʭ 
ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 

ʂʣʘʩʩʠʬʠʮʠʨʫʶʪ ʣʘʧʦʚʳʝ ʩʦʰʥʠʢʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ [5, 6, 7, 8]: 

½ ʧʦ ʰʠʨʠʥʝ ʟʘʭʚʘʪʘ ʥʘ ʩʪʘʥʜʘʨʪʥʳʝ (270 - 330 ʤʤ) ʠ ʰʠʨʦʢʦʟʘʭʚʘʪʥʳʝ 
(400 - 420 ʤʤ); 

½ ʧʦ ʩʧʦʩʦʙʫ ʧʦʜʘʯʠ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʩʦʰʥʠʢʠ ʩ ʤʝʭʘʥʠʯʝʩʢʦʡ 
ʧʦʜʘʯʝʡ ʠ ʩʦʰʥʠʢʠ ʩ ʧʥʝʚʤʘʪʠʯʝʩʢʦʡ ʧʦʜʘʯʝʡ; 

½ ʧʦ ʪʠʧʫ ʨʘʩʧʨʝʜʝʣʠʪʝʣʝʡ ʩʝʤʷʥ ʥʘ ʩʦʰʥʠʢʠ ʩ ʧʘʩʩʠʚʥʳʤʠ 
ʨʘʩʧʨʝʜʝʣʠʪʝʣʷʤʠ, ʩʦʰʥʠʢʠ ʩ ʘʢʪʠʚʥʳʤʠ ʨʘʩʧʨʝʜʝʣʠʪʝʣʷʤʠ ʠ ʩʦʰʥʠʢʠ 
ʙʝʟ ʨʘʩʧʨʝʜʝʣʠʪʝʣʝʡ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚ ʩʦʰʥʠʢʘʭ ʩ ʘʢʪʠʚʥʳʤʠ 
ʨʘʩʧʨʝʜʝʣʠʪʝʣʷʤʠ, ʧʦ ʚʠʜʫ ʜʚʠʞʝʥʠʷ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʨʘʩʧʨʝʜʝʣʠʪʝʣʠ 
ʚʨʘʱʘʪʝʣʴʥʦʛʦ ʠ ʢʦʣʝʙʘʪʝʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ. ɺ ʩʦʰʥʠʢʘʭ ʩ ʧʘʩʩʠʚʥʳʤʠ 
ʨʘʩʧʨʝʜʝʣʠʪʝʣʷʤʠ, ʧʦ ʚʠʜʫ ʨʘʩʧʨʝʜʝʣʠʪʝʣʠ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʚʝʝʨʥʳʝ, 
ʨʘʩʩʝʢʘʪʝʣʠ, ʨʷʜʳ ʧʣʘʩʪʠʥ, ʢʨʠʚʦʣʠʥʝʡʥʳʝ ʦʪʨʘʞʘʪʝʣʠ, ʧʨʦʚʦʣʦʯʥʳʝ 
ʨʘʩʩʝʠʚʘʪʝʣʠ ʠ ʢʦʥʫʩʥʳʝ ʪʝʣʘ ʚʨʘʱʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦ ʚʠʜʫ ʦʙʨʘʟʫʶʱʝʡ 
ʜʝʣʷʪʩʷ ʥʘ ʧʨʷʤʦʣʠʥʝʡʥʳʝ ʠ ʢʨʠʚʦʣʠʥʝʡʥʳʝ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʨʘʙʦʯʠʝ ʦʨʛʘʥʳ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʚʥʫʪʨʠʧʦʯʚʝʥʥʦʛʦ 
ʨʘʟʙʨʦʩʥʦʛʦ ʧʦʩʝʚʘ, ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʠʭ ʧʦ ʩʧʦʩʦʙʫ ʩʦʦʙʱʝʥʠʷ ʩʝʤʝʥʘʤ ʢʠʥʝʪʠʯʝʩʢʦʡ 
ʵʥʝʨʛʠʠ ʥʘ ʨʘʩʩʝʚ: ʨʘʙʦʯʠʝ ʦʨʛʘʥʳ ʩ ʧʘʩʩʠʚʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ, ʠʩʧʦʣʴʟʫʶʱʠʝ 
ʢʠʥʝʪʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʧʘʜʝʥʠʷ ʩʝʤʷʥ, ʠ ʨʘʙʦʯʠʝ ʦʨʛʘʥʳ ʩ ʘʢʪʠʚʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ, ʚ 
ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ ʥʘ ʨʘʩʩʝʚ ʩʝʤʷʥ. 

ɺ ʩʦʰʥʠʢʘʭ ʩ ʧʘʩʩʠʚʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʩʝʤʷʥ, ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʩʢʦʨʦʩʪʠ 
ʧʦʣʝʪʘ ʩʝʤʷʥ ʧʨʦʠʩʭʦʜʠʪ ʦʛʨʘʥʠʯʝʥʠʝ ʨʘʩʩʝʚʘ ʧʦ ʰʠʨʠʥʝ ʟʘʭʚʘʪʘ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ. 
ʆʜʥʘʢʦ, ʦʥʠ ʧʨʦʩʪʳ ʧʦ ʢʦʥʩʪʨʫʢʮʠʠ, ʠʟ-ʟʘ ʯʝʛʦ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʥʘʜʸʞʥʦʩʪʴʶ, 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴʶ ʠ ʜʝʰʝʚʠʟʥʦʡ. 

ʉ ʮʝʣʴʶ ʫʚʝʣʠʯʝʥʠʷ ʰʠʨʠʥʳ ʨʘʩʩʝʚʘ ʩʝʤʷʥ ʙʳʣʠ ʧʨʝʜʧʨʠʥʷʪʳ ʧʦʧʳʪʢʠ 
ʨʘʟʨʘʙʦʪʢʠ ʘʢʪʠʚʥʳʭ ʨʘʟʙʨʘʩʳʚʘʪʝʣʝʡ. ʉʦʰʥʠʢʠ ʘʢʪʠʚʥʦʛʦ ʜʝʡʩʪʚʠʷ ʩʥʘʙʞʝʥʳ 
ʫʩʪʨʦʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ, ʚʦʟʜʝʡʩʪʚʫʷ ʥʘ ʩʝʤʝʥʘ, ʩʦʦʙʱʘʶʪ ʠʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʢʦʨʦʩʪʠ 
ʠ ʫʩʢʦʨʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʰʠʨʠʥʫ ʨʘʩʩʝʚʘ ʩʝʤʷʥ ʚ ʧʦʜʩʦʰʥʠʢʦʚʦʤ 
ʧʨʦʩʪʨʘʥʩʪʚʝ. ʇʨʠ ʵʪʦʤ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʘ ʪʨʝʙʫʝʤʘʷ ʨʘʚʥʦʤʝʨʥʦʩʪʴ 
ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʝʤʷʥ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 
ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʢʦʥʩʪʨʫʢʮʠʡ [9]. ʆʜʥʘʢʦ, ʩʫʱʝʩʪʚʝʥʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ 
ʨʘʟʙʨʘʩʳʚʘʪʝʣʝʡ ʩ ʘʢʪʠʚʥʳʤ ʧʨʠʚʦʜʦʤ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʩʪʴ ʧʨʠʚʦʜʘ ʠ ʤʘʣʘʷ 
ʥʘʜʝʞʥʦʩʪʴ. 

ʅʘʠʙʦʣʝʝ ʫʜʘʯʥʳʤʠ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʨʘʙʦʯʠʝ ʦʨʛʘʥʳ, ʚ ʢʦʪʦʨʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 
ʧʦʜʘʯʘ ʚʳʩʝʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʝʛʦ ʨʘʩʩʝʚ ʩ ʧʦʤʦʱʴʶ ʧʦʪʦʢʘ ʚʦʟʜʫʭʘ. ɹʣʘʛʦʜʘʨʷ 
ʧʥʝʚʤʦʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʶ, ʯʘʩʪʠʮʳ ʧʦʣʫʯʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʢʦʨʦʩʪʠ ʠ ʫʩʢʦʨʝʥʠʷ 
ʟʘ ʩʯʝʪ ʵʥʝʨʛʠʠ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʜʘʣʴʥʦʩʪʴ ʧʦʣʝʪʘ ʧʦʩʝʚʥʦʛʦ 
ʤʘʪʝʨʠʘʣʘ ʚ ʧʦʜʩʦʰʥʠʢʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ [10]. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʝʷʣʢʘʭ 
ʧʥʝʚʤʦʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʭ ʩʠʩʪʝʤ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʝʷʣʢʘʤʠ ʪʨʘʜʠʮʠʦʥʥʦʡ 
ʢʦʤʧʦʥʦʚʢʠ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʥʘ ʧʦʩʝʚʝ ʥʘ 10 - 25 % (ʧʨʠ 
ʦʜʠʥʘʢʦʚʦʡ ʰʠʨʠʥʝ ʟʘʭʚʘʪʘ ʠ ʚ 2 - 3 ʨʘʟʘ ʤʝʥʴʰʝʡ ʫʜʝʣʴʥʦʡ ʤʘʪʝʨʠʘʣʦʝʤʢʦʩʪʠ) ʠ 
ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʪʨʫʜʘ ʥʘ 25 - 31% [11]. 

ʋʯʠʪʳʚʘʷ ʥʝʜʦʩʪʘʪʢʠ ʘʢʪʠʚʥʳʭ ʨʘʟʙʨʘʩʳʚʘʪʝʣʝʡ ʩʝʤʷʥ, ʩʣʝʜʫʝʪ ʦʩʦʙʦʝ 
ʚʥʠʤʘʥʠʝ ʫʜʝʣʠʪʴ ʧʨʦʜʦʣʞʝʥʠʶ ʨʘʙʦʪʳ ʥʘʜ ʧʘʩʩʠʚʥʳʤʠ ʨʘʩʧʨʝʜʝʣʠʪʝʣʷʤʠ ʚ 
ʥʘʧʨʘʚʣʝʥʠʠ ʠʟʳʩʢʘʥʠʷ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʭ ʬʦʨʤ ʥʝʧʦʜʚʠʞʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, 
ʛʘʨʘʥʪʠʨʫʶʱʠʭ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʧʦʩʝʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʘ ʚ ʢʘʯʝʩʪʚʝ 
ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʡ ʩʨʝʜʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʫʚʝʣʠʯʝʥʠʝ ʰʠʨʠʥʳ ʨʘʩʩʝʚʘ, ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʚʦʟʜʫʰʥʳʡ ʧʦʪʦʢ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʟʦʨʘ ʠ ʘʥʘʣʠʟʘ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʘʚʪʦʨʩʢʠʭ 
ʩʚʠʜʝʪʝʣʴʩʪʚ ʠ ʧʘʪʝʥʪʦʚ ʥʘ ʠʟʦʙʨʝʪʝʥʠʷ, ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʨʘʙʦʯʝʛʦ 
ʦʨʛʘʥʘ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʚʥʫʪʨʠʧʦʯʚʝʥʥʦʛʦ ʨʘʟʙʨʦʩʥʦʛʦ ʧʦʩʝʚʘ [12], ʫʯʠʪʳʚʘʶʱʘʷ 
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ʚʩʝ ʦʪʤʝʯʝʥʥʳʝ ʟʘʤʝʯʘʥʠʷ, ʠ ʧʦʟʚʦʣʷʶʱʘʷ ʧʦʣʫʯʠʪʴ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʝʤʷʥ 
ʚ ʧʦʜʩʦʰʥʠʢʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ɼʘʥʥʳʡ ʩʦʰʥʠʢ ʩʦʜʝʨʞʠʪ ʩʪʨʝʣʴʯʘʪʫʶ ʣʘʧʫ, ʢʦʪʦʨʘʷ ʢʨʝʧʠʪʩʷ ʢ ʪʨʫʙʝïʩʪʦʡʢʝï
ʩʝʤʷʧʨʦʚʦʜʫ, ʩʦʩʪʦʷʱʝʤʫ ʠʟ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʠ ʥʘʢʣʦʥʥʦʛʦ ʧʨʷʤʦʣʠʥʝʡʥʳʭ ʫʯʘʩʪʢʦʚ, 
ʧʨʠʯʝʤ ʫʛʦʣ ʥʘʢʣʦʥʘ ʩʪʦʡʢʠïʩʝʤʷʧʨʦʚʦʜʘ ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʴʶ ʥʝ ʧʨʝʚʳʰʘʝʪ ʫʛʣʘ 
ʪʨʝʥʠʷ ʯʘʩʪʠʮ ʦ ʤʘʪʝʨʠʘʣ ʩʪʦʡʢʠïʩʝʤʷʧʨʦʚʦʜʘ, ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʦʪʦʨʦʛʦ ʫʩʪʘʥʦʚʣʝʥ 
ʩʝʤʷʨʘʩʧʨʝʜʝʣʠʪʝʣʴ ʩʠʤʤʝʪʨʠʯʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ 
ʤʥʦʛʦʛʨʘʥʥʫʶ ʧʠʨʘʤʠʜʫ ʩ ʢʨʠʚʦʣʠʥʝʡʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ. ʂʨʠʚʦʣʠʥʝʡʥʘʷ 
ʯʘʩʪʴ ʩʝʤʷʨʘʩʧʨʝʜʝʣʠʪʝʣʷ, ʥʘ ʚʳʭʦʜʝ ʠʤʝʝʪ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʫʯʘʩʪʦʢ. 

ʈʘʙʦʪʘʝʪ ʜʘʥʥʳʡ ʩʦʰʥʠʢ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʇʨʠ ʜʚʠʞʝʥʠʠ ʩʝʷʣʢʠ ʧʦ ʧʦʣʶ, 
ʩʪʨʝʣʴʯʘʪʘʷ ʣʘʧʘ, ʧʦʜʨʝʟʘʝʪ ʧʣʘʩʪ ʧʦʯʚʳ ʥʘ ʟʘʜʘʥʥʦʡ ʛʣʫʙʠʥʝ ʠ ʧʦʜʥʠʤʘʝʪ ʝʛʦ. 
ɺʳʩʝʚʘʝʤʳʡ ʤʘʪʝʨʠʘʣ, ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʳʡ ʧʦʪʦʢʦʤ ʚʦʟʜʫʭʘ, ʧʦʧʘʜʘʝʪ ʚ ʚʝʨʪʠʢʘʣʴʥʳʡ, 
ʘ ʟʘʪʝʤ ʠ ʥʘʢʣʦʥʥʳʡ ʫʯʘʩʪʦʢ ʩʪʦʡʢʠïʩʝʤʷʧʨʦʚʦʜʘ, ʠ ʧʣʘʚʥʦ, ʙʝʟ ʫʜʘʨʘ, ʥʘʧʨʘʚʣʷʝʪʩʷ ʢ 
ʩʝʤʷʨʘʩʧʨʝʜʝʣʠʪʝʣʶ. ʋʩʪʘʥʦʚʣʝʥ ʩʝʤʷʨʘʩʧʨʝʜʝʣʠʪʝʣʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʧʨʦʝʢʮʠʠ 
ʚʝʢʪʦʨʦʚ ʩʢʦʨʦʩʪʝʡ ʩʝʤʷʥ ʥʘ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʘʛʨʝʛʘʪʘ ʩʦʚʧʘʜʘʝʪ ʩ ʵʪʠʤ 
ʥʘʧʨʘʚʣʝʥʠʝʤ. ʉʢʦʣʴʟʷ ʧʦ ʩʝʤʷʨʘʩʧʨʝʜʝʣʠʪʝʣʶ, ʚʳʩʝʚʘʝʤʳʡ ʤʘʪʝʨʠʘʣ ʤʝʥʷʝʪ 
ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʠ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʟʦʥʘʤ ʨʘʩʩʝʚʘ ʚ 
ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʧʦ ʚʩʝʡ ʰʠʨʠʥʝ ʟʘʭʚʘʪʘ ʩʪʨʝʣʴʯʘʪʦʡ ʣʘʧʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʘʷ ʩʭʝʤʘ ʚ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʡ ʤʝʨʝ ʦʪʚʝʯʘʝʪ ʚʩʝʤ 
ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʚʳʧʦʣʥʝʥʠʶ ʨʘʚʥʦʤʝʨʥʦʛʦ ʙʝʟʨʷʜʢʦʚʦʛʦ ʧʦʩʝʚʘ ʠ 
ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʡ, ʥʦ ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʳʩʢʘʥʠʶ 
ʦʧʪʠʤʘʣʴʥʳʭ ʬʦʨʤ, ʨʘʟʤʝʨʦʚ ʠ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʩʦʰʥʠʢʦʚ ʨʘʟʙʨʦʩʥʦʛʦ ʧʦʩʝʚʘ 
ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʜʦʣʞʠʪʴ. 
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Аннотация 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʧʘʨʘʤʝʪʨʦʚ  

ʜʝʪʘʣʠ ʠ ʧʨʦʠʟʚʝʜʝʥʠʝ ʧʨʦʯʥʦʩʪʥʳʭ ʨʘʩʯʝʪʦʚ ʚ ʧʨʦʛʨʘʤʤʝ ɸʇʄ Win Machine. 

ɺʳʧʦʣʥʝʥʳ ʨʘʩʯʝʪʳ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʪʯʠʢʘ ʚʝʩʘ. 

Ключевые слова: ʄʦʜʝʣʴ, ʜʘʪʯʠʢ ʚʝʩʘ, ʢʘʨʪʘ, ʥʘʛʨʫʟʢʘ, ʜʝʬʦʨʤʘʮʠʷ, ʨʘʩʯʝʪ. 

 

Abstract 

The article deals with issues related to the determination of parameters and the 

performance of strength calculations in the APM Win Machine program. Calculations and 

studies of the weight sensor have been carried out 

Keyword: Model, weight sensor, map, load, strain, calculation. 

 

Введение. APM Win Machine ï ʥʘʫʯʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ, ʩʦʟʜʘʥʥʳʡ ʥʘ 

ʙʘʟʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʤʝʪʦʜʠʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ 

ʤʝʭʘʥʠʢʠ, ʤʘʪʝʤʘʪʠʢʠ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʛʘʨʤʦʥʠʯʥʦ ʩʦʯʝʪʘʶʱʠʡ ʦʧʳʪ ʧʦʢʦʣʝʥʠʡ 

ʢʦʥʩʪʨʫʢʪʦʨʦʚ, ʠʥʞʝʥʝʨʦʚ ʤʝʭʘʥʠʢʦʚ ʠ ʜʨʫʛʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ. ɼʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʦʙʣʘʜʘʝʪ ʰʠʨʦʢʠʤʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʝʡ ʢʦʥʩʪʨʫʢʮʠʡ, ʚʳʧʦʣʥʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʳʭ ʨʘʩʯʝʪʦʚ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʩʨʦʢʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʥʠʟʠʪʴ ʤʘʪʝʨʠʘʣʦʝʤʢʦʩʪʴ 

ʢʦʥʩʪʨʫʢʮʠʡ, ʘ ʪʘʢʞʝ ʫʤʝʥʴʰʠʪʴ ʩʪʦʠʤʦʩʪʴ ʧʨʦʝʢʪʥʳʭ ʨʘʙʦʪ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʮʝʣʦʤ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʠʤʝʥʥʦ ʵʪʘ ʧʨʦʛʨʘʤʤʘ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʜʣʷ ʨʘʩʯʝʪʘ ʧʦ ʥʘʰʝʤʫ 

ʜʘʪʯʠʢʫ ʚʝʩʘ. 

Цель и задачи исследования. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʩʚʦʝʥʠʝ ʧʨʠʝʤʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʫʩʪʨʦʡʩʪʚʘ ʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʢʦʥʩʪʨʫʢʮʠʡ ʜʘʪʯʠʢʘ ʚʝʩʘ ʚ ʧʨʦʛʨʘʤʤʥʦʤ 

ʢʦʤʧʣʝʢʩʝ APM Win Machine. 

ɿʘʜʘʯʝʡ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ 

ʦʧʨʝʜʝʣʷʪʴ ʢʨʠʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʡ ʜʘʪʯʠʢʘ ʚʝʩʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʛʨʫʟʢʠ ʥʘ ʦʩʴ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʘ ʠʤʝʥʥʦ, ʥʘʧʨʷʞʝʥʠʷ, ʧʝʨʝʤʝʱʝʥʠʷ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʪʝʢʫʯʝʩʪʠ. 

Прочностной статический расчет датчика веса 

ɼʘʪʯʠʢ ʚʝʩʘ ʧʨʝʜʥʘʟʥʘʯʝʥ ʩʪʘʪʠʯʝʩʢʦʛʦ ʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʠʟʤʝʨʝʥʠʷ ʚʝʩʘ. 

ɺʝʩʦʚʦʡ ʜʘʪʯʠʢ ʧʨʝʦʙʨʘʟʫʝʪ ʚ ʩʠʛʘʣ ʤʘʩʩʫ ʠʣʠ ʩʠʣʫ, ʧʨʠʣʦʞʝʥʥʫʶ ʢ ʥʝʤʫ. ʂʦʛʜʘ ʥʘ 

ʜʘʪʯʠʢ ʚʝʩʘ ʧʦʜʘʝʪʩʷ ʥʘʛʨʫʟʢʘ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʟʤʝʥʷʝʪʩʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ 

ʚʳʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʝ ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʜʘʪʯʠʢʘ ʚʝʩʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʛʨʫʟʢʠ 

ʥʘ ʦʩʴ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʘ ʠʤʝʥʥʦ, ʥʘʧʨʷʞʝʥʠʷ, ʧʝʨʝʤʝʱʝʥʠʷ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʪʝʢʫʯʝʩʪʠ ʠʩʧʦʣʴʟʫʝʤ ʧʨʦʛʨʘʤʤʫ APM Win Machine ʦʥʘ ʦʙʣʘʜʘʝʪ ʰʠʨʦʢʠʤʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʝʡ ʢʦʥʩʪʨʫʢʮʠʡ, ʚʳʧʦʣʥʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʳʭ ʨʘʩʯʝʪʦʚ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʩʨʦʢʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʥʠʟʠʪʴ ʤʘʪʝʨʠʘʣʦʝʤʢʦʩʪʴ 

ʢʦʥʩʪʨʫʢʮʠʡ, ʘ ʪʘʢʞʝ ʫʤʝʥʴʰʠʪʴ ʩʪʦʠʤʦʩʪʴ ʧʨʦʝʢʪʥʳʭ ʨʘʙʦʪ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʮʝʣʦʤ 

[2]. 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʪʨʸʭʤʝʨʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦ ʨʠʩʫʥʢʫ 1 ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʠʩʪʝʤʘ 

ʪʨʝʭʤʝʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʂʆʄʇɸʉ-3D. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 23 ð   

 

 
ʈʠʩʫʥʦʢ 1 - 3D ʤʦʜʝʣʴ ʜʘʪʯʠʢʘ ʚʝʩʘ, ʚʳʧʦʣʥʝʥʥʘʷ ʚ ʂʆʄʇɸʉ-3D. 

 

ɼʣʷ ʨʘʩʯʝʪʘ ʠʩʧʦʣʴʟʫʝʤ ʤʦʜʝʣʴ ʧʦ ʨʠʩʫʥʢʫ 2, ʩʦʭʨʘʥʝʥʥʫʶ ʚ ʬʦʨʤʘʪʝ step ʠ 

ʠʤʧʦʨʪʠʨʦʚʘʥʥʫʶ ʧʨʠ ʧʦʤʦʱʠ APM Win Studio ʚ ʬʦʨʤʘʪ apm. 

 

 
ʈʠʩʫʥʦʢ 2 - 3D ʤʦʜʝʣʴ ʜʘʪʯʠʢʘ ʚʝʩʘ, ʠʤʧʦʨʪʠʨʦʚʘʥʥʘʷ ʚ APM Win Studio. 

 

ɺ ɸʈʄ Win Studio ʫʩʪʘʥʦʚʠʣʠ ʦʧʦʨʳ ʚ ʪʦʡ ʯʘʩʪʠ, ʛʜʝ ʜʘʪʯʠʢ ʙʫʜʝʪ ʟʘʢʨʝʧʣʝʥ. 

ʅʘʛʨʫʟʢʫ ʦʧʨʝʜʝʣʠʤ ʠʩʭʦʜʷ ʠʟ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ʘʚʪʦʤʘʰʠʥʳ, ʢʦʪʦʨʫʶ ʧʨʠʤʝʤ 20 

ʪʦʥʥ. ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʯʝʪʳʨʝʭ ʜʘʪʯʠʢʦʚ ʚʝʩʘ, ʥʘ ʦʜʠʥ ʜʘʪʯʠʢ ʙʫʜʝʪ ʧʨʠʭʦʜʠʪʴʩʷ 

ʥʘʛʨʫʟʢʘ ʚ F=50000 ʅ ʥʘ ʫʯʘʩʪʦʢ, ʛʜʝ ʙʫʜʝʪ ʩʦʟʜʘʚʘʪʴʩʷ ʥʘʛʨʫʟʢʘ ʥʘ ʜʘʪʯʠʢ ʚʝʩʘ (ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ 3). 

 

 
ʈʠʩʫʥʦʢ 3 - ʈʘʩʧʦʣʦʞʝʥʠʝ ʥʘʛʨʫʟʢʠ ʠ ʦʧʦʨ ʥʘ ʜʘʪʯʠʢ ʚʝʩʘ. 



ð 24 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʇʨʦʠʟʚʝʣʠ ʨʘʟʙʠʝʥʠʝ ʧʦʣʫʯʝʥʥʦʡ ʤʦʜʝʣʠ ʥʘ ʢʦʥʝʯʥʫʶ ʵʣʝʤʝʥʪʥʫʶ ʩʝʪʢʫ ʚ ɸPM 

Win Studio (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ 4). 

 

 
ʈʠʩʫʥʦʢ  4 - ɼʝʪʘʣʴ ʚ APM Studio (ʢʦʥʝʯʥʦ ʵʣʝʤʝʥʪʥʘʷ ʩʝʪʢʘ) 

 

ɿʘʪʝʤ ʧʝʨʝʜʘʯʘ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʡ ʩʝʪʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ 

çʇʝʨʝʜʘʪʴ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʫʶ ʩʝʪʢʫ ʚ ɸʈʄ Structure3Dè (ʠʣʠ ʤʝʥʶ ʌʘʡʣ/ʇʝʨʝʜʘʪʴ 

ʂʕ ʩʝʪʢʫ ʚ ɸʈʄ Structure3D). ʇʦʩʣʝ ʯʝʛʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʢʨʦʝʪʩʷ ʤʦʜʫʣʴ ʢʦʥʝʯʥʦ-

ʵʣʝʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ɸʈʄ Structure3D, ʚ ʢʦʪʦʨʦʤ ʙʫʜʝʪ ʥʘʭʦʜʠʪʴʩʷ ʨʘʥʝʝ ʩʦʟʜʘʥʥʘʷ 

ʤʦʜʝʣʴ. 

ɼʘʣʝʝ ʠʤʧʦʨʪʠʨʫʝʤ ʧʦʣʫʯʝʥʥʫʶ 3D- ʤʦʜʝʣʴ ʚ ʧʨʦʛʨʘʤʤʫ APM Struc-ture3D, ʛʜʝ 

ʧʨʦʠʟʚʝʜʝʤ ʜʘʣʴʥʝʡʰʠʝ ʨʘʩʯʝʪʳ. ɸʈʄ Structure3D ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʨʘʩʯʝʪ 

ʤʦʜʝʣʝʡ, ʚʢʣʶʯʘʶʱʠʭ ʢʦʤʙʠʥʘʮʠʶ ʩʪʝʨʞʥʝʚʳʭ, ʧʣʘʩʪʠʥʯʘʪʳʭ ʠ ʦʙʲʝʤʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʉʪʘʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʚʳʧʦʣʥʷʝʪʩʷ ʜʣʷ ʚʩʝʭ ʠʤʝʶʱʠʭʩʷ ʢʦʤʙʠʥʘʮʠʡ ʥʘ-ʛʨʫʞʝʥʠʡ. 

ʇʦʩʣʝ ʧʨʠʩʚʦʝʥʠʷ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʥʘʛʨʫʟʦʢ ʧʨʦʠʟʚʝʣʠ ʨʘʩʯʝʪ ʠ ʧʦʣʫʯʠʣʠ ʢʘʨʪʫ 

ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʢʦʨʧʫʩʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʯʠʩʣʝʥʠʷ ʧʦʣʫʯʝʥʦ: ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʥʘʧʨʷʞʝʥʠʝ ʨʘʚʥʦʝ 740 ʄʇʘ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ 5), ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʧʝʨʝʤʝʱʝʥʠʝ ʨʘʚʥʦ 0,9 ʤʤ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ 6), ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʧʘʩʘ ʪʝʢʫʯʝʩʪʠ 3,03 (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ 7). 

 

 
ʈʠʩʫʥʦʢ 5 - ʂʘʨʪʘ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʧʨʷʞʝʥʠʷ ʜʘʪʯʠʢʘ ʚʝʩʘ 

 

ʀʟ ʢʘʨʪʳ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʧʨʷʞʝʥʠʷ ʚʠʜʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 

740 ʄʇʘ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 25 ð   

 

 
ʈʠʩʫʥʦʢ 6 - ʂʘʨʪʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʝʨʝʤʝʱʝʥʠʷ ʜʘʪʯʠʢʘ ʚʝʩʘ 

 

ʀʟ ʢʘʨʪʳ ʨʝʟʫʣʴʪʘʪʦʚ ʧʝʨʝʤʝʱʝʥʠʡ ʚʠʜʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ʜʦʩʪʠʛʘʝʪ 0,9 ʤʤ. 

 

 
ʈʠʩʫʥʦʢ 7 - ʂʘʨʪʘ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʧʘʩʘ ʪʝʢʫʯʝʩʪʠ 

 

ʀʟ ʢʘʨʪʳ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʬʦʨʤʘʮʠʡ ʚʠʜʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʦʩʪʠʛʘʝʪ 

3,03. 

ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʩʯʝʪʦʚ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʝʜʣʦʞʝʥʥʳʡ ʢʦʨʧʫʩ 

ʩʣʠʚʘ ʥʘʛʨʫʞʝʥ ʜʘʚʣʝʥʠʝʤ ʠ ʟʘʢʨʝʧʣʝʥ ʦʧʦʨʘʤʠ, ʨʘʙʦʪʘʝʪ ʩ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʤ ʟʘʧʘʩʦʤ 

ʧʨʦʯʥʦʩʪʠ. 

***  
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Аннотация 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʧʦʩʦʙʳ ʧʝʨʝʜʘʯʠ ʤʦʱʥʦʩʪʠ ʠ ʢʨʫʪʷʱʝʛʦ 

ʤʦʤʝʥʪʘ ʦʪ ʩʫʜʦʚʦʛʦ ʛʣʘʚʥʦʛʦ ʜʚʠʛʘʪʝʣ ̫ʢ ʩʫʜʦʚʦʤʫ ʜʚʠʞʠʪʝʣʶ, ʘ ʚ ʯʘʩʪʥʦʩʪʠ ʢ 

ʚʠʥʪʦ-ʨʫʣʝʚʳʤ ʢʦʣʦʥʢʘʤ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʩʭʝʤ  r ʧʝʨʝʜʘʯʠ ʢʨʫʪʷɦʝʛʦ ʤʦʤʝʥʪʘ. 

ʇʨʦʠʟʚʝʜʝʥ ʘʥʘʣʠʟ ʢʦʥʩʪʨʫʢʪʠʚʥʭr ʩʧʦʩʦʙʦʚ ʧʦ ʩʥʠʞʝʥʠʁ ʫʨʦʚʥʷ ʚʠʙʨʘʮʠʠ ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʢʘʨʜʘʥʥʭr ʚʘʣʦʚ ʚ ʩʦʩʪʘʚʝ ʩʫʜʦʚʦʛʦ ʚʘʣʦʧʨʦʚʦʜʘ. 

Ключевые слова: ʚʠʥʪʦ-ʨʫʣʝʚ ʝr ʢʦʣʦʥʢʠ; ʢʘʨʜʘʥʥʡr ʚʘʣ; ʢʨʫʪʷɦʠʡ ʤʦʤʝʥʪ; 

ʚʘʣʦʧʨʦʚʦʜ; ʛʣʘʚʥʳʡ ʜʚʠʛʘʪʝʣʴ; ʚʠʙʨʘʮʠ̫. 

 

Abstract 

This article discusses the methods of transferring power and torque from the ship's 

main engine to the ship's propulsion unit, and in particular to the propeller-driven propellers. 

Torque transmission schemes are presented. The analysis of constructive methods to reduce 

the level of vibration when using cardan shafts as part of a ship's shafting. 

Key words: rudder propellers; cardan shaft; torque; shaft line; main engine; vibration 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 27 ð   

 

1. Способы передачи мощности и крутящего момента от главного 

двигателя к винто-рулевой колонке 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʩʠ ʚʨʘʱʝʥʠʷ ʚ ʭrʦʜʥʦʛʦ ʬʣʘʥʮʘ ʢʦʣʝʥʯʘʪʦʛʦ 

ʚʘʣʘ ʛʣʘʚʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʚ ʤʘʰʠʥʥʦʤ ʦʪʜʝʣʝʥʠʠ ʠ ʦʩʠ ʚʨʘʱʝʥʠʷ ʚʝʜʫɦʝʛʦ ʚʘʣʘ 

ʨʝʜʫʢʪʦʨʘ ʚʠʥʪʦ-ʨʫʣʝʚʦʡ ʢʦʣʦʥʢʠ (ɺʈʂ) ʚʦʟʤʦʞʥʳ ʜʚʘ ʚʘʨʠʘʥʪʘ ʧʝʨʝʜʘʯʠ ʤʦʱʥʦʩʪʠ 

ʦʪ ʛʣʘʚʥʦʛʦ ʜʚʠʛʘʪʝʣ ̫ʢ ɺʈʂ: 

½ ʇʨʠ ʩʦʦʩʥʦʩʪʠ ʦʩʠ ʚʨʘɦʝʥʠ̫ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʠ ʚʝʨʪʠʢʘʣʴʥʦʤ 

ʧʣʦʩʢʦʩʪʷʭ ʧʝʨʝʜʘʯʘ ʤʦʱʥʦʩʪʠ ʦʩʫɦʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦɦ ʴʁ ʧʨʤ̫ʦʛʦ 

ʩʫʜʦʚʦʛʦ ʚʘʣʦʧʨʦʚʦʜʘ (ʨʠʩ. 1, ʘ); 

½ ɺ ʩʣʫʯʘʝ ʥʝʩʦʦʩʥʦʩʪʠ ʦʩʠ ʚʨʘʱʝʥʠʷ, ʪʦ ʧʝʨʝʜʘʯʘ ʤʦɦʥʦʩʪʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʨʜʘʥʥʭr ʰʘʨʥʠʨʦʚ 

ʚ ʩʦʩʪʘʚʝ ʚʘʣʦʧʨʦʚʦʜʘ (ʨʠʩ. 1, ʙ). 

 

 
ʈʠʩʫʥʦʢ 1.ʘꜞ - ʉʭʝʤʘ ʧʝꜞʨʝꜞʜʘꜞʯʠꜞ ʤʦʱʥʦʩʪʠ ʦꜞʪ ʛʣʘʚʥʦʛʦ ʜʚʠꜞʛʘꜞʪʝꜞʣʷꜞ ʢ ɺʈʂ ʩ ʧʦꜞʤʦꜞɦʴʶꜞ ʧʨʷʤʦʛʦꜞ ʚʘʣʦʧʨʦʚʦʜʘꜞ  

1-ʛʣʘʚʥʳʡ ɼɺʀꜞɻɸꜞʊɽꜞʃʔ; 2- ɺʈʂ; 3- ʇʆꜞɼʐʀꜞʇʅʀꜞʂʀꜞ ʚʘʣʦʧʨʦʚʦʜʘ; 4- ɺʓꜞʍʆꜞɼʅʆꜞʁ ʬʣʘʥʝʮ 

ʂʆꜞʃɽꜞʅʏɸꜞʊʆꜞɻʆꜞ ʚʘʣʘ ɻʃɸꜞɺʅʆꜞɻʆꜞ ʜʚʠʛʘʪʝʣʷ; 5- ɺɽꜞɼʋꜞʑʀꜞʁ ʚʘʣ ɺʈʂ.  

 

 
ʈʠʩʫꜞʥʦꜞʢ 1.ʙ ï ʉʭʝꜞʤʘꜞ ʧʝʨʝʜʘʯʠ ʤʦꜞɦʥʦꜞʩʪʠꜞ ʦʪ ʛʣʘꜞʚʥʦꜞʛʦꜞ ʜʚʠʛʘʪʝʣʷ ʢ ɺʈʂ ʧʦꜞʩʨʝꜞʜʩʪʚʦʤꜞ ʚʘʣʦʧʨʦʚʦʜʘꜞ ʩ 

ʧʨʠꜞʤʝꜞʥʝꜞʥʠꜞʝꜞʤ ʢʘʨʜʘʥʥʳʭ ʚʘꜞʣʦꜞʚ  

1-ɺʈʂ; 2-ʛʣʘꜞʚʥʳꜞʡ ʜʚʠʛꜞʘꜞʪʝꜞʣ;ɹ3-ʢʘʨʜʘʥʥʳʡ ʚʘꜞʣ; 4-ʧʦꜞʜʰʠꜞʧʥʠꜞʢʠꜞ ʚʘꜞʣʦꜞʚʦꜞʡ ʣʠʥꜞʠꜞʠꜞ 

 



ð 28 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ɺʈʂ ʵʪʦ ʩʫʜʦʚʦʡ ʜʚʠʞʠʪʝʣʴ, ʢʦʪʦʨ ʡr ʧʨʝʜʩʪʘʚʣʷʁʪ ʩʦʙʦʡ ʜʚʘ ʨʘʟʥʝʩʝʥʥʭr 

ʫʛʣʦʚ ʭr ʨʝʜʫʢʪʦʨʘ, ʩʚʷʟʘʥʥʭr ʚʝʨʪʠʢʘʣʴʥʤr ʚʘʣʦʤ. ʅʠʞʥʷ̫ ʯʘʩʪʴ ʢʦʣʦʥʢʠ ʥʘ 

ʢʦʪʦʨ ʡr ʢʨʝʧʠʪʩʷ ʚʠʥʪ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʚʦʨʘʯʠʚʘʪʴʩʷ ʥʘ 360Á ʚʦʢʨʫʛ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ, ʦʙʝʩʧʝʯʠʚʘ̫ ʩʫʜʥʫ ʚ ʩrʦʢʠʝ ʤʘʥʝʚʨʝʥʥʝr ʢʘʯʝʩʪʚʘ. 

ʂʘʨʜʘʥʥʳʡ ʚʘʣ, ʢʦʪʦʨ ʡr ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʩʫʜʦʚʦʡ ʚʘʣʦʚʦʡ ʣʠʥʠʠ ʠ 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʝʨʝʜʘʯʠ ʤʦɦʥʦʩʪʠ ʠ ʢʨʫʪʷɦʝʛʦ ʤʦʤʝʥʪʘ ʦʪ ʛʣʘʚʥʦʛʦ ʜʚʠʛʘʪʝʣ ̫

ʢ ɺʈʂ ʧʨʝʜʩʪʘʚʣʝ̫ʪ ʩʦʙʦʡ ʚʘʣ ʩ ʰʘʨʥʠʨʥʳʤ ʠʩʧʦʣʥʝʥʠʝʤ ʧʨʠʩʦʝʜʠʥʠʪʝʣʴʥʳʭ 

ʢʦʥʮʦʚ. ʆʥ ʛʘʨʘʥʪʠʨʫʝʪ ʥʘʠʣʫʯʰʫʶ ʪʨʘʥʩʤʠʩʩʠʁ ʟʘ ʩʯʝʪ ʩʦʯʝʪʘʥʠʷ ʢʨʫʪʷɦʝʛʦ 

ʤʦʤʝʥʪʘ, ʞʝʩʪʢʦʩʪʠ ʥʘ ʢʨʫʯʝʥʠʝ ʠ ʠʟʛʠʙʘ.  

ɸʥʘʣʠʟ ʧʨʠʤʝʥʝʥʠ̫ ʢʘʨʜʘʥʥʳʭ ʚʘʣʦʚ ʚ ʩʦʩʪʘʚʝ ʚʘʣʦʧʨʦʚʦʜʘ ʧʨʠ ʧʝʨʝʜʘʯʝ 

ʤʦɦʥʦʩʪʠ ʦʪ ʛʣʘʚʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʢ ɺʈʂ ʧʦʢʘʟʘʣ ʧʦʚʳhʝʥʥʫʁ ʚʠʙʨʘʮʠʶ ʫʩʪʘʥʦʚʢʠ ʚ 

ʮʝʣʦʤ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥ ɹʰʫʤʘ. ʇʦ̫ʚʣʝʥʠʝ ʚʠʙʨʘʮʠʠ ʦʪʥʦʩʠʪʴʩʷ ʢ 

ʥʝʜʦʩʪʘʪʢʘʤ ʧʨʠʤʝʥʝʥʠʷ ʢʘʨʜʘʥʥʭr ʚʘʣʦʚ, ʧʦɻʪʦʤʫ ʧʨʠʭʦʜʠʪʩʷ ʙʦʨʦʪʴʩʷ ʩ 

ʫʢʘʟʘʥʥʤr ʷʚʣʝʥʠʝʤ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʝʛʦ ʧʦʩʣʝʜʩʪʚʠʷ. 

2. Предложенные меры по снижению уровня вибрации карданных 

валов 

ʏʪʦʙ  r ʠʟʙʝʞʘʪʴ ʥʝʞʝʣʘʪʝʣʴʥʭr ʧʦʩʣʝʜʩʪʚʠʡ, ʢʦʪʦʨ ʝr ʚʦʟʥʠʢʘʶʪ ʠʟ-ʟʘ 

ʚʳʩʦʢʦʡ ʚʠʙʨʘʮʠʠ, ʧʨʝʜʣʦʞʝʥʳ ʩʣʝʜʫʁʱʠʝ ʤʝʪʦʜʳ ʨʝhʝʥʠ̫ ʧʨʦʙʣʝʤʳ: 

1. ʩʥʠʞʝʥʠʝ ʚʠʙʨʘʮʠʠ ɺʈʂ ʜʦ ʫʨʦʚʥʝʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʦʧʫʩʢʘʝʤ ʤr 

ʟʥʘʯʝʥʠʷʤ, ʧʫʪʝʤ ʩʥʠʞʝʥʠʷ ʢɻʩʧʣʫʘʪʘʮʠʦʥʥʭr ʥʘʛʨʫʟʦʢ; 

2. ʫʩʪʨʘʥʝʥʠʝ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠ̫ ʧʦʚʳʰʝʥʥʦʡ ʚʠʙʨʘʮʠʠ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʩʧʦʩʦʙʘʤʠ, ʢ ʢʦʪʦʨ ʤr, ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

1. ʋʤʝʥʴʰʝʥʠʝ ʫʛʣʦʚ ʤʝʞʜʫ ʦʩʤ̫ʠ ʩʦʝʜʠʥʝʥʥʭr ʚʘʣʦʚ ʚʘʣʦʚʦʡ ʣʠʥʠʠ 

ʧʫʪʝʤ ʫʤʝʥʴʰʝʥʠ̫ ʫʛʣʘ ʥʘʢʣʦʥʘ ʦʙʱʝʡ ʚʘʣʦʚʦʡ ʣʠʥʠʠ, ʢʦʪʦʨʦʝ 

ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠ̫ ʚ ʩrʦʪ  rʬʫʥʜʘʤʝʥʪʘ ʛʣʘʚʥʦʛʦ 

ʜʚʠʛʘʪʝʣ.̫ ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʤʝʥʴʰʝʥʠʝ ʫʛʣʦʚ ʫʩʪʘʥʦʚʢʠ ʤʝʞʜʫ 

ʚʘʣʘʤʠ ʜʦ 4Á ʧʨʠʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʝʡ ʚʠʙʨʘʮʠʠ ʜʦ 8 ʤʤ/ʩ; 

2. ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ, ʧʨʠʚʦʜʷɦʝʡ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʁ ʧʦʚʳʰʝʥʥʳʭ 

ʫʨʦʚʥʝʡ ʚʠʙʨʘʮʠʠ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ɺʈʂ, ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʘ̫ 

ʞʝʩʪʢʦʩʪʴ ʢʦʨʧʫʩʘ ʚʝʨʭʥʝʛʦ ʨʝʜʫʢʪʦʨʘ ʩ ʢʦʥʩʦʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʦʡ 

ʨʘʟʦʙʱʠʪʝʣʴʥʦʡ ʤʫʬʪʦʡ. ʋʢʘʟʘʥʥʫʁ ʧʨʦʙʣʝʤʫ ʙ ʣrʦ ʨʝhʝʥʘ ʬʠʨʤʦʡ 

çSchotteiè ʥʘ ʩʚʦʠʭ ʙʫʢʩʠʨʘʭ, ʫʩʪʘʥʦʚʢʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʧʦʨ r

ʧʝʨʝʜ ʤʫʬʪʦʡ; 

3. ʇʨʠʤʝʥʝʥʠʝ ʢʘʨʜʘʥʥʭr ʰʘʨʥʠʨʦʚ ʚ ʩʦʩʪʘʚ ʚʘʣʦʧʨʦʚʦʜʘ ʧʨʠʚʦʜʠʪ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ ʜʦʧʦʣʥʠʪʝʣʴʥʭr ʦʩʝʚʳʭ ʫʩʠʣʠʡ, ʢʦʪʦʨʳʝ ʚ̫ʣʷʁʪʩʷ 

ʧʨʠʯʠʥʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠ̫ ʚʠʙʨʘʮʠʠ. ɺʦʟʥʠʢʘʁɦ ʠʝ ʦʩʝʚʳʝ ʫʩʠʣʠ̫ 

ʚʦʟʤʦʞʥʦ ʫʩʪʨʘʥʠʪ ɹ ʟʘʤʝʥʦʡ ʢʘʨʜʘʥʦʚ ʥʘ hʘʨʥʠʨʥʝr ʩʦʝʜʠʥʝʥʠʷ 

ʜʨʫʛʠʭ ʪʠʧʦʚ, ʚ ʢʦʪʦʨʳʭ ʦʪʩʫʪʩʪʚʫʪʁ ʦʩʝʚʝr ʩʦʩʪʘʚʣʷʶʱʠʝ ʠ 

ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʚʨʘɦʝʥʠ̫, ʥʘʧʨʠʤʝʨ, ʰʘʨʥʠʨ  r ʨʘʚʥʳʭ ʫʛʣʦʚ ʭr 

ʩʢʦʨʦʩʪʝʡ; 

4. ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ, ʚʳʟʳʚʘʶʱʝʡ ʧʦʚʳhʝʥʥʫʁ ʚʠʙʨʘʮʠʶ, ʚ̫ʣʝ̫ʪʩʷ 

ʨʦʩʪ ʦʩʝʚʦʛʦ ʫʩʠʣʠʷ, ʚʦʟʥʠʢʘʁɦ ʝʛʦ ʚ hʣʠʮʝʚʦʡ ʤʫʬʪʝ (ʰʣʠʮʝʚʦʤ 

ʩʦʝʜʠʥʝʥʠʠ) ʢʘʨʜʘʥʥʦʛʦ ʚʘʣʘ. ʆʜʥʠʤ ʠʟ ʧʫʪʝʡ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ  r

ʤʦʞʝʪ ʩʣʫʞʠʪ ɹ ʟʘʤʝʥʘ ʰʣʠʮʝʚʦʡ ʤʫʬʪʳ ʥʘ ʤʫʬʪʫ ʜʨʫʛʦʛʦ ʪʠʧʘ, 

ʢʦʪʦʨʘ̫ ʧʦʟʚʦʣʠʪ ʢʦʤʧʝʥʩʠʨʦʚʘʪ ɹ ʦʩʝʚʳʝ ʫʩʠʣʠ̫ ʥʘ 

ʢɻʩʧʣʫʘʪʘʮʠʦʥʥʭr ʨʝʞʠʤʘʭ ʨʘʙʦʪ  rɺʈʂ. 
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Аннотация 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʩʫʜʦʚʳʭ ʮʠʩʪʝʨʥ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʠʭ ʢʦʥʩʪʨʫʢʮʠʠ, ʥʘʟʥʘʯʝʥʠʷ ʠ ʦʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚ ʩʫʜʦʚʦʤ ʢʦʨʧʫʩʝ, ʚ ʪʘʙʣʠʯʥʦʡ 

ʬʦʨʤʝ ʨʘʩʩʤʦʪʨʝʥʳ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ ʩʫʜʦʚʳʭ ʮʠʩʪʝʨʥ, ʧʨʦʠʟʚʝʜʝʥ 

ʘʥʘʣʠʟ ʤʘʩʩ ʞʠʜʢʠʭ ʟʘʧʘʩʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʦʜʦʠʟʤʝʱʝʥʠʝʤ ʩʫʜʥʘ. 

Ключевые слова: ʩʫʜʦʚʳʝ ʮʠʩʪʝʨʥʳ; ʪʦʧʣʠʚʥʳʝ ʮʠʩʪʝʨʥʳ; ʤʘʩʣʷʥʳʝ 

ʮʠʩʪʝʨʥʳ; ʤʝʞʜʫʜʦʥʥʳʡ ʦʪʩʝʢ. 

 

Abstract 

This article presents the main types of ship tanks, depending on their design, purpose 

and location in the ship's hull, in a tabular form, the mechanical properties of the material of 

ship tanks are considered, an analysis of the masses of liquid stocks is made in comparison 

with the displacement of the ship. 

Key words: ship tanks; fuel tanks; oil tanks; double bottom compartment. 

 

Введение 

ʉʫʜʥʦ -  ʵʪʦ ʤʘʩʩʠʚʥʘʷ ʧʣʘʚʫʯʘʷ ʩʪʨʫʢʪʫʨʘ ʭʨʘʥʝʥʠʷ, ʢʦʪʦʨʘʷ ʚ ʦʩʥʦʚʥʦʤ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ. ɼʣʷ ʵʪʦʛʦ ʩʫʜʥʫ ʥʫʞʥʳ ʪʦʥʥʳ ʥʝʬʪʠ, ʪʦʧʣʠʚʘ, ʘ 

ʪʘʢʞʝ ʚʦʜʳ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʝʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʜʨʫʛʠʭ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤ.  

ʇʦʪʨʝʙʥʦʩʪʴ ʩʫʜʦʚʦʡ ʩʠʣʦʚʦʡ ʫʩʪʘʥʦʚʢʠ ʚ ʪʦʧʣʠʚʝ, ʤʘʩʣʝ ʠ ʚʦʜʝ, ʘ ʪʘʢʞʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʤʝʱʝʥʠʷ ʥʘ ʩʫʜʥʝ ʞʠʜʢʠʭ ʩʨʝʜ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʦʙʫʩʣʦʚʠʣʠ 

ʥʘʣʠʯʠʝ ʥʘ ʥʝʤ ʮʠʩʪʝʨʥ. 

ɼʣʷ ʵʪʦʛʦ ʢʦʨʘʙʣʠ ʩʪʨʦʷʪʩʷ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʮʠʩʪʝʨʥʘʤʠ. ʕʪʠ ʮʠʩʪʝʨʥʳ ʤʦʛʫʪ 

ʭʨʘʥʠʪʴ ʪʦʧʣʠʚʦ, ʤʘʩʣʦ, ʧʠʪʴʝʚʫʶ ʚʦʜʫ, ʧʨʝʩʥʫʶ ʚʦʜʫ,  ʠ ʪ. ʜ. 

1. Назначение и классификация судовых цистерн 

ʉʫʜʦʚʳʝ ʮʠʩʪʝʨʥʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʚʩʪʨʦʝʥʥʳʝ ʢʦʨʧʫʩʥʳʝ, ʷʚʣʷʶʱʠʝʩʷ 

ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʢʦʥʩʪʨʫʢʮʠʠ ʢʦʨʧʫʩʘ ʩʫʜʥʘ, ʠ ʚʢʣʘʜʥʳʝ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʝ ʠʣʠ 

ʥʘʚʝʰʠʚʘʝʤʳʝ ʥʘ ʬʫʥʜʘʤʝʥʪʳ.  

ʂʦʨʧʫʩʥʳʝ ʮʠʩʪʝʨʥʳ ʦʙʦʨʫʜʫʶʪʩʷ ʚ ʤʝʞʜʫʜʦʥʥʳʭ ʠ ʙʦʨʪʦʚʳʭ ʦʪʩʝʢʘʭ, 

ʦʙʨʘʟʫʝʤʳʭ ʥʘʨʫʞʥʦʡ ʦʙʰʠʚʢʦʡ ʠ ʚʪʦʨʳʤ ʜʥʦʤ ʠʣʠ ʧʝʨʝʙʦʨʢʘʤʠ ʩʫʜʥʘ.  

ɺʢʣʘʜʥʳʝ ʮʠʩʪʝʨʥʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʚʘʨʥʫʶ ʤʝʪʘʣʣʠʯʝʩʢʫʶ 

ʢʦʥʩʪʨʫʢʮʠʶ ʨʘʟʣʠʯʥʳʭ ʨʘʟʤʝʨʦʚ ʠ ʬʦʨʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʟʥʘʯʝʥʠʷ ʠ ʤʝʩʪʘ ʠʭ 

ʫʩʪʘʥʦʚʢʠ. ʕʪʠ ʮʠʩʪʝʨʥʳ ʤʦʞʥʦ ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ: ʮʠʩʪʝʨʥʳ ʜʣʷ 

ʤʘʰʠʥʥʦ-ʢʦʪʝʣʴʥʳʭ ʦʪʜʝʣʝʥʠʡ ʠ ʮʠʩʪʝʨʥʳ ʦʙʱʝʩʫʜʦʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

½ ʢ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ ʮʠʩʪʝʨʥʳ: ʪʦʧʣʠʚʥʳʝ, ʤʘʩʣʷʥʳʝ ʠ 

ʪʝʭʥʠʯʝʩʢʦʡ ʚʦʜʳ; 

½ ʢʦ ʚʪʦʨʦʡ - ʚʦʟʜʫʰʥʦ-ʧʝʥʥʦʛʦ ʪʫʰʝʥʠʷ, ʢʝʨʦʩʠʥʦʚʳʝ, ʬʝʢʘʣʴʥʳʝ ʠ ʜʨ. 



ð 30 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʂʦʣʠʯʝʩʪʚʦ ʚʢʣʘʜʥʳʭ ʮʠʩʪʝʨʥ ʥʘ ʩʫʜʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʪ 15 ʜʦ 40 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʘʚʪʦʥʦʤʥʦʩʪʠ, ʥʘʟʥʘʯʝʥʠʷ ʠ ʚʦʜʦʠʟʤʝʱʝʥʠʷ ʩʫʜʥʘ, ʘ ʪʘʢʞʝ ʪʠʧʘ ʝʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʫʩʪʘʥʦʚʢʠ. 

2. Материалы, применяемые для изготовления цистерн 

ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʦʨʧʫʩʦʚ ʚʢʣʘʜʥʳʭ ʮʠʩʪʝʨʥ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʣʠʩʪʦʚʘʷ 

ʫʛʣʝʨʦʜʠʩʪʘʷ ʩʪʘʣʴ. ʄʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʪʘʣʝʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1. 

ʄʝʭʘʥʠʯʝʩʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʚʢʣʘʜʥʳʭ ʩʫʜʦʚʳʭ ʮʠʩʪʝʨʥ 

Марка 

сталей 

Листы толстые ( ʤʤ) 

σв, 

ʢг/ʤʤ
2
 

σТ , 

ʢг/ʤʤ
2
 

♯ , 

% 

ὄʅ , 

ʢʛ. ʤ/ʤʤ
2
 

Не менее 

ʉʊ. 3 

ʉʊ. 4 

ʉʊ. 3ʩ 

ʉʊ. 4ʩ 

15ʢ 

20ʢ 

1ʍ18ʅ9ʊ 

15 

20 

38_47 

42_52 

38_47 

42_52 

38 

41 

55 

38 

42 

24 

26 

22 

24 

21 

23 

_ 

_ 

_ 

21 

19 

21 

19 

21 

19 

18 

30 

28 

7 

6 

_ 

_ 

6 

5 

_ 

_ 

_ 

 
ʉʪʘʣʠ ʤʘʨʦʢ 3, 4, ɿʩ ʠ 4ʩ ʠʤʝʶʪ ʚʳʩʦʢʠʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ: ʭʦʨʦʰʦ 

ʩʚʘʨʠʚʘʶʪʩʷ ʠ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʨʝʟʘʥʠʝʤ. ʉʪʘʣʠ ʤʘʨʦʢ 15ʢ ʠ 20ʢ ʪʘʢʞʝ ʦʙʣʘʜʘʶʪ 
ʭoʨʦʰʝʡ ʚʷʟʢʦʩʪʴʶ, ʧʣʘʩʪʠʯʥʦʩʪʴʶ, ʭʦʨʦʰʦ ʩʚʘʨʠʚʘʶʪʩʷ ʠ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʜʣʷ 
ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʦʩʫʜʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʥʝ ʙʦʣʝʝ 60 ʘʪʤ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʜʦ 
400Á ʉ. 

ʀʟ ʛʨʫʧʧʳ ʥʝʨʞʘʚʝʶʱʠʭ ʩʪʘʣʝʡ ʧʨʠʤʝʥʷʝʪʩʷ ʩʪʘʣʴ ʤʘʨʢʠ XI8H9T (X18H 10ʊ), 
ʦʙʣʘʜʘʶʱʘʷ ʚʳʩʦʢʦʡ ʢʦʨʨʦʟʥʦʥʥʦʡ ʩʪʦʡʢʦʩʪʴʶ ʢ ʜʠʩʪʠʣʣʷʪʫ, ʧʘʨʫ, ʨʘʩʪʚʦʨʘʤ ʩʦʣʝʡ 
(ʢʨʦʤʝ ʭʣʦʨʠʜʦʚ), ʱʝʣʦʯʝʡ, ʩʧʠʨʪʘ ʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚʘʭ ʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ.  

ɺ ʤʦʨʩʢʦʡ ʚʦʜʝ ʩʪʘʣʠ ʧʦʜʚʝʨʞʝʥʳ ʢʦʨʨʦʟʠʠ ʠ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʪʦʣʴʢʦ ʩ 
ʧʨʦʪʝʢʪʦʨʥʦʡ ʟʘʱʠʪʦʡ ʠ ʩʧʝʮʠʘʣʥʳʤʠ ʣʘʢʦʢʨʘʩʦʯʥʳʤʠ ʧʦʢʨʳʪʠʷʤʠ. 

3. Размещение и крепление цистерны на судне 
ɹʦʣʴʰʠʥʩʪʚʦ ʢʦʨʧʫʩʥʳʭ ʠ ʚʢʣʘʜʥʳʭ ʮʠʩʪʝʨʥ ʨʘʟʤʝʱʘʝʪʩʷ ʚ ʤʘʰʠʥʥʦ-

ʢʦʪʝʣʴʥʦʤ ʦʪʜʝʣʝʥʠʠ. ɺ ʧʨʦʩʪʨʘʥʩʪʚʘʭ ʧʦʜ ʚʪʦʨʳʤ ʜʥʦʤ ʠ ʚʳʛʦʨʦʜʢʘʭ, ʧʨʠʤʳʢʘʶʱʠʭ 
ʢ ʙʦʨʪʘʤ ʠ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʜʦʣʴ ʠ ʧʦʧʝʨʝʢ ʠʭ, ʭʨʘʥʷʪʩʷ ʥʝ ʪʦʣʴʢʦ ʦʩʥʦʚʥʳʝ ʟʘʧʘʩʳ 
ʪʦʧʣʠʚʘ, ʤʘʩʣʘ ʠ ʚʦʜʳ, ʥʦ ʠ ʦʪʨʘʙʦʪʘʚʰʠʝ ʞʠʜʢʠʝ ʩʨʝʜʳ (ʩʤʘʟʦʯʥʳʝ ʤʘʩʣʘ, ʩʪʦʯʥʳʝ 
ʚʦʜʳ ʠ ʪ.ʜ.). 

ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʟʘʧʘʩʦʚ ʧʨʝʩʥʦʡ ʚʦʜʳ ʧʦʩʣʝʜʥʷʷ ʦʙʳʯʥʦ ʧʨʠʥʠʤʘʝʪʩʷ ʚ 
ʘʭʪʝʨʧʠʢ, ʚʳʧʦʣʥʷʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʦʣʴ ʙʘʣʣʘʩʪʘ ʄʝʩʪʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚʢʣʘʜʥʳʭ 
ʮʠʩʪʝʨʥ ʚ ʤʘʰʠʥʥʦ-ʢʦʪʝʣʴʥʦʤ ʦʪʜʝʣʝʥʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʟʥʘʯʝʥʠʷ 
ʮʠʩʪʝʨʥʳ ʠ ʥʝʦʙʭʦʜʠʤʦʡ ʙʣʠʟʦʩʪʠ ʝʝ ʢ ʦʙʩʣʫʞʠʚʘʝʤʦʤʫ ʤʝʭʘʥʠʟʤʫ, ʘ ʪʘʢʞʝ ʩ ʫʯʝʪʦʤ 
ʦʙʱʝʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʨʦʯʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

4. Конструкции и особенности эксплуатации судовых цистерн 
4.1. Топливные цистерны 
ʊʦʧʣʠʚʥʳʝ ʮʠʩʪʝʨʥʳ ʷʚʣʷʶʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʪʦʧʣʠʚʥʦʡ ʩʧʩʪʝʤʳ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʭʨʘʥʝʥʠʷ ʞʠʜʢʦʛʦ ʪʦʧʣʠʚʘ. ɺ ʩʦʩʪʘʚ ʩʠʩʪʝʤʳ, ʢʨʦʤʝ ʪʦʧʣʠʚʥʳʭ 
ʮʠʩʪʝʨʥ ʦʩʥʦʚʥʦʛʦ ʟʘʧʘʩʘ (ʤʝʞʜʫʜʦʥʥʳʝ ʠ ʜʠʧʪʘʥʢʠ), ʚʭʦʜʷʪ ʚʢʣʘʜʥʳʝ ʮʠʩʪʝʨʥʳ, 
ʪʨʫʙʦʧʨʦʚʦʜʳ, ʥʘʩʦʩʳ, ʧʦʜʦʛʨʝʚʘʪʝʣʠ ʪʦʧʣʠʚʘ, ʬʠʣʴʪʨʳ, ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʝ 
ʧʨʠʙʦʨʳ.  

ʅʘ ʤʦʨʩʢʠʭ ʩʫʜʘʭ ʜʣʷ ʢʘʞʜʦʛʦ ʛʣʘʚʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 
ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʦʪʜʝʣʴʥʫʶ ʨʘʩʭʦʜʥʫʶ ʮʠʩʪʝʨʥʫ. ʊʦ ʞʝ ʩʘʤʦʝ ʦʪʥʦʩʠʪʩʷ ʢ ʛʣʘʚʥʳʤ ʠ 
ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤ ʧʘʨʦʚʳʤ ʢʦʪʣʘʤ.  

ɼʣʷ ʫʜʦʙʩʪʚʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʘʩʭʦʜʥʳʝ ʪʦʧʣʠʚʥʳʝ ʮʠʩʪʝʨʥʳ ʤʦʛʫʪ ʙʳʪʴ 
ʚʳʧʦʣʥʝʥʳ ʩʜʚʦʝʥʥʳʤʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʧʝʨʝʤʝʥʥʦ ʚʢʣʶʯʘʪʴ ʠʭ ʚ ʨʘʙʦʪʫ ʠ ʥʘʧʦʣʥʷʪʴ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 31 ð   

 
ʪʦʧʣʠʚʦʤ. ɽʤʢʦʩʪʴ ʢʘʞʜʦʡ ʮʠʩʪʝʨʥʳ ʧʨʠʥʠʤʘʝʪʩʷ ʠʟ ʨʘʩʯʝʪʘ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʚ 
ʪʝʯʝʥʠʝ ʥʝ ʤʝʥʝʝ ʦʜʥʦʡ ʚʘʭʪʳ, ʪ. ʝ. ʯʝʪʳʨʝʭ ʯʘʩʦʚ.  

ʈʘʩʭʦʜʥʳʝ ʮʠʩʪʝʨʥʳ ʪʦʧʣʠʚʘ ʜʣʷ ʜʠʟʝʣʝʡ ʠʣʠ ʤʘʟʫʪʘ ʜʣʷ ʢʦʪʣʦʚ ʨʘʟʤʝʱʘʶʪ, ʢʘʢ 
ʧʨʘʚʠʣʦ, ʚʳʰʝ ʫʨʦʚʥʷ ʪʦʧʣʠʚʥʳʭ ʥʘʩʦʩʦʚ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʚ ʧʨʠʝʤʥʳʭ ʤʘʛʠʩʪʨʘʣʷʭ 
ʥʘʩʦʩʦʚ ʩʦʟʜʘʝʪʩʷ ʥʘʧʦʨ, ʧʦʟʚʦʣʷʶʱʠʡ ʫʩʪʘʥʦʚʠʪʴ ʤʝʞʜʫ ʮʠʩʪʝʨʥʦʡ ʠ ʥʘʩʦʩʦʤ ʬʠʣʴʪʨ 
ʛʨʫʙʦʡ ʦʯʠʩʪʢʠ ʪʦʧʣʠʚʘ. 

4.2. Масляные цистерны 
ʈʘʙʦʪʘ ʛʣʘʚʥʳʭ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʥʘ ʩʫʜʥʝ ʟʘʚʠʩʠʪ, ʥʘʨʷʜʫ ʩ 

ʧʨʦʯʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʦʪ ʥʘʜʝʞʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʩʤʘʟʢʠ. 
ʄʘʩʣʷʥʘʷ ʩʠʩʪʝʤʘ ʤʘʩʣʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʛʦ ʙʝʩʧʝʨʝʙʦʡʥʫʶ ʧʦʜʘʯʫ ʢ 

ʧʦʜʰʠʧʥʠʢʘʤ ʠ ʪʨʫʱʠʤʩʷ ʜʝʪʘʣʷʤ, ʘ ʪʘʢʞʝ ʚ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ, ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ 
ʟʘʱʠʪʳ ʧʨʠ ʥʝʦʙʭʦʜʠʤʳʭ ʜʘʚʣʝʥʠʠ ʠ ʪʝʤʧʝʨʘʪʫʨʝ. ɼʣʷ ʣʝʛʢʦ ʥʘʛʨʫʞʝʥʥʳʭ 
ʧʦʜʰʠʧʥʠʢʦʚ ʧʨʠʤʝʥʷʝʪʩʷ ʢʦʣʴʮʝʚʘʷ ʩʤʘʟʢʘ, ʪʘʢ ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ, ʚʳʜʝʣʷʶʱʝʝʩʷ 
ʧʨʠ ʪʨʝʥʠʠ, ʥʝʚʝʣʠʢʦ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʙʝʟ ʧʨʝʚʳʰʝʥʠʷ 
ʜʦʧʫʩʪʠʤʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʤʘʩʣʘ. ʇʦʜʰʠʧʥʠʢʠ ʙʳʩʪʨʦʚʨʘʱʘʶʱʠʭʩʷ ʠ 
ʪʷʞʝʣʦʥʘʛʨʫʞʝʥʥʳʭ ʚʘʣʦʚ ʛʣʘʚʥʳʭ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʩʫʜʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ʚʳʜʝʣʷʶʪ 
ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʪʝʧʣʘ. ʇʦʵʪʦʤʫ ʥʦʨʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʤʘʩʣʘ ʨʘʙʦʪʘʶʱʠʭ 
ʜʝʪʘʣʝʡ ʠ ʫʟʣʦʚ ʤʦʞʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ ʪʦʣʴʢʦ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ 
ʮʠʨʢʫʣʠʨʫʶʱʝʛʦ ʦʭʣʘʞʜʝʥʥʦʛʦ ʤʘʩʣʘ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ ʧʦʜʜʝʨʞʘʥʠʷ ʜʘʚʣʝʥʠʷ ʤʘʩʣʘ ʧʝʨʝʜ ʧʦʩʪʫʧʣʝʥʠʝʤ ʝʛʦ 
ʢ ʫʟʣʘʤ ʪʨʝʥʠʷ ʨʘʟʣʠʯʘʶʪ ʜʚʝ ʩʠʩʪʝʤʳ ʮʠʨʢʫʣʷʮʠʦʥʥʦʡ ʩʤʘʟʢʠ: ʬʦʨʩʠʨʦʚʘʥʥʫʶ ʠ 
ʛʨʘʚʠʪʘʮʠʦʥʥʫʶ. 

ʅʘ ʙʦʣʴʰʠʥʩʪʚʝ ʢʦʤʤʝʨʯʝʩʢʠʭ ʩʫʜʦʚ ʧʨʠʤʝʥʷʝʪʩʷ ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 
ʩʤʘʟʢʠ, ʚ ʢʦʪʦʨʦʡ ʤʘʩʣʦ ʧʦʩʪʫʧʘʝʪ ʢ ʦʩʥʦʚʥʳʤ ʧʦʪʨʝʙʠʪʝʣʷʤ - ʧʦʜʰʠʧʥʠʢʘʤ ʠ 
ʟʫʙʯʘʪʳʤ ʢʦʣʝʩʘʤ ʨʝʜʫʢʪʦʨʦʚ ʩʘʤʦʪʝʢʦʤ ʠʟ ʤʘʩʣʷʥʳʭ ʮʠʩʪʝʨʥ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ 
ʚʳʩʦʪʝ 7-15ʤ, ʚʳʰʝ ʧʦʪʨʝʙʠʪʝʣʷ. 

4.3. Водяные цистерны 
ɺ ʜʠʟʝʣʴʥʳʭ ʫʩʪʘʥʦʚʢʘʭ ʚʦʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʦʭʣʘʞʜʘʶʱʠʡ ʘʛʝʥʪ. ʉʠʩʪʝʤʘ 

ʚʦʜʷʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʦʪʚʦʜʠʪ ʪʝʧʣʦ ʦʪ ʚʪʫʣʦʢ ʨʘʙʦʯʠʭ ʮʠʣʠʥʜʨʦʚ, ʢʨʳʰʝʢ, ʜʥʠʱ 
ʧʦʨʰʥʝʡ ʠ ʧʨʦʯʠʭ ʜʝʪʘʣʝʡ, ʥʘʛʨʝʚʘʶʱʠʭʩʷ ʦʪ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʩ ʛʦʨʷʯʠʤʠ ʛʘʟʘʤʠ, ʠ 
ʧʦʜʜʝʨʞʠʚʘʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʫʟʣʦʚ ʠ ʜʝʪʘʣʝʡ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʥʘʜʝʞʥʦʡ 
ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ. ɼʣʷ ʦʭʣʘʞʜʝʥʠʷ ʚʪʫʣʦʢ ʢʨʳʰʝʢ ʠʩʧʦʣʴʟʫʶʪ ʟʘʙʦʨʪʥʫʶ ʠʣʠ ʧʨʝʩʥʫʶ 
ʚʦʜʫ, ʜʣʷ ʧʦʨʰʥʝʡ-ʤʘʩʣʦ ʠ ʧʨʝʩʥʫʶ ʚʦʜʫ. 

Заключение 
ɿʘʧʘʩʳ ʚʦʜʳ, ʩʤʘʟʦʯʥʦʛʦ ʤʘʩʣʘ ʠ ʞʠʜʢʦʛʦ ʪʦʧʣʠʚʘ, ʧʨʠʥʠʤʘʝʤʳʝ ʩʫʜʥʦʤ, 

ʩʦʩʪʘʚʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ ʦʪ ʝʛʦ ʧʦʣʝʟʥʦʛʦ ʚʦʜʦʠʟʤʝʱʝʥʠʷ. 
ʅʘʧʨʠʤʝʨ, ʊʘʥʢʝʨ ʩ ʚʦʜʦʠʟʤʝʱʝʥʠʝʤ 56210 ʪ ʠʤʝʝʪ ʟʘʧʘʩʳ ʪʦʧʣʠʚʘ 4260ʪ ʠ 

ʧʨʝʩʥʦʡ ʚʦʜʳ 735 ʪ. 
ʉʫʭʦʛʨʫʟʥʳʝ ʩʫʜʘ ʩ ʚʦʜʦʠʟʤʝʱʝʥʠʝʤ 22170ʪ, ʠʤʝʝʪ ʟʘʧʘʩʳ ʪʦʧʣʠʚʘ 2370 ʠ 

ʧʨʝʩʥʦʡ ʚʦʜʳ 217 ʪ. 
ɸʥʘʣʠʟ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʦʨʩʢʠʭ ʩʫʜʦʚ ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʚʝʩ ʟʘʧʘʩʦʚ ʪʦʧʣʠʚʘ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʙʦʣʝʝ 20% ʦʪ ʚʦʜʦʠʟʤʝʱʝʥʠʷ. ɺ ʧʨʦʮʝʩʩʝ 
ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʘ ʩʫʜʥʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʪʘʢʪʠʢʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ 
ʧʨʦʠʟʚʦʜʷʪ ʨʘʩʯʝʪ ʥʝʦʙʭʦʜʠʤʳʭ ʟʘʧʘʩʦʚ ʪʦʧʣʠʚʘ, ʤʘʩʣʘ ʠ ʚʦʜʳ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 
ʷʚʣʷʶʪʩʷ ʦʪʧʨʘʚʥʳʤ ʧʫʥʢʪʦʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʤʝʨʦʚ ʥʝ ʪʦʣʴʢʦ ʢʦʨʧʫʩʥʳʭ, ʥʦ ʠ 
ʚʢʣʘʜʥʳʭ ʮʠʩʪʝʨʥ. ʇʦʵʪʦʤʫ ʢʦʥʩʪʨʫʢʪʦʨʫ, ʟʘʥʠʤʘʶʱʝʤʫʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʚʢʣʘʜʥʳʭ 
ʮʠʩʪʝʨʥ, ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʵʪʦʤ ʨʘʩʯʝʪʝ. 
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ð 32 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 
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Аннотация 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʧʘʨʘʤʝʪʨʦʚ  

ʜʝʪʘʣʠ ʠ ʧʨʦʠʟʚʝʜʝʥʠʝ ʧʨʦʯʥʦʩʪʥʳʭ ʨʘʩʯʝʪʦʚ ʚ ʧʨʦʛʨʘʤʤʝ ɸʇʄ Win Machine. 

ɺʳʧʦʣʥʝʥʳ ʨʘʩʯʝʪʳ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʘʣʘ. 

Ключевые слова: ʄʦʜʝʣʴ, ʚʘʣ, ʥʘʛʨʫʟʢʘ, ʜʝʬʦʨʤʘʮʠʷ, ʨʘʩʯʝʪ.  

 

Abstract 

The article deals with issues related to the determination of parameters and the 

performance of strength calculations in the APM Win Machine program. Calculations and 

studies of the shaft were performed. 

Keyword: Model, weight sensor, map, load, strain, calculation. 

 

Введение. APM Win Machine ï ʥʘʫʯʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ, ʩʦʟʜʘʥʥʳʡ ʥʘ 

ʙʘʟʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʤʝʪʦʜʠʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ 

ʤʝʭʘʥʠʢʠ, ʤʘʪʝʤʘʪʠʢʠ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʛʘʨʤʦʥʠʯʥʦ ʩʦʯʝʪʘʶʱʠʡ ʦʧʳʪ ʧʦʢʦʣʝʥʠʡ 

ʢʦʥʩʪʨʫʢʪʦʨʦʚ, ʠʥʞʝʥʝʨʦʚ ʤʝʭʘʥʠʢʦʚ ʠ ʜʨʫʛʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ [1,2]. ɼʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʦʙʣʘʜʘʝʪ ʰʠʨʦʢʠʤʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʝʡ ʢʦʥʩʪʨʫʢʮʠʡ, ʚʳʧʦʣʥʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʳʭ ʨʘʩʯʝʪʦʚ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʩʨʦʢʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʥʠʟʠʪʴ ʤʘʪʝʨʠʘʣʦʝʤʢʦʩʪʴ 

ʢʦʥʩʪʨʫʢʮʠʡ, ʘ ʪʘʢʞʝ ʫʤʝʥʴʰʠʪʴ ʩʪʦʠʤʦʩʪʴ ʧʨʦʝʢʪʥʳʭ ʨʘʙʦʪ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʮʝʣʦʤ. 

ʄʦʜʫʣʴ APM Studio ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʪʚʝʨʜʦʪʝʣʴʥʳʭ 

ʦʙʲʝʢʪʦʚ ʚ ʪʨʝʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʧʦʜʛʦʪʦʚʢʠ ʧʦʩʪʨʦʝʥʥʳʭ ʤʦʜʝʣʝʡ ʢ 

ʧʨʦʯʥʦʩʪʥʦʤʫ ʠ ʜʠʥʘʤʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ, ʘ ʪʘʢʞʝ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʝʪʦʚ ʠ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʵʪʠʭ ʨʘʩʯʝʪʦʚ [3,4]. 

APM Studio ʧʦʩʪʨʦʝʥ ʥʘ ʙʘʟʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʷʜʨʘ APM Engine, 

ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʅʊʎ ɸʇʄ.  

ʗʜʨʦ APM Engine ʩʣʫʞʠʪ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʦʚʦʢʫʧʥʦʩʪʠ ʙʫʣʝʚʳʭ ʦʧʝʨʘʮʠʡ ʥʘʜ 

ʪʠʧʦʚʳʤʠ ʬʦʨʤʦʦʙʨʘʟʫʶʱʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠ ʭʨʘʥʝʥʠʷ ʬʦʨʤʘʪʦʚ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʦʚ[5]. 

ɺ ʩʦʩʪʘʚ APM Studio ʚʭʦʜʷʪ ʠʥʩʪʨʫʤʝʥʪʳ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, 

ʧʦʜʛʦʪʦʚʢʠ ʩʙʦʨʦʢ ʢ ʨʘʩʯʸʪʫ, ʟʘʜʘʥʠʷ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʠ ʥʘʛʨʫʟʦʢ, ʘ ʪʘʢʞʝ 

ʚʩʪʨʦʝʥʥʳʝ ʛʝʥʝʨʘʪʦʨʳ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʡ ʩʝʪʢʠ (ʢʘʢ ʩ ʧʦʩʪʦʷʥʥʳʤ, ʪʘʢ ʠ ʩ 

ʧʝʨʝʤʝʥʥʳʤ ʰʘʛʦʤ) ʠ ʧʦʩʪʧʨʦʮʝʩʩʦʨ [6]. ʕʪʦʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʥʘʙʦʨ ʧʦʟʚʦʣʷʝʪ 

ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʠʣʠ ʪʚʝʨʜʦʪʝʣʴʥʳʡ ʦʙʲʝʢʪ ʠ ʢʦʤʧʣʝʢʩʥʦ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʨʘʩʯʸʪʥʦʡ ʤʦʜʝʣʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʠʤʝʥʥʦ ʵʪʠ ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʜʣʷ ʨʘʩʯʝʪʘ ʧʦ 

ʥʘʰʝʤʫ ʚʘʣʫ. 

Цель и задачи исследования. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʩʚʦʝʥʠʝ ʧʨʠʸʤʦʚ ʤʦʜʝʨʥʠʟʘʮʠʠ  ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʤʦʜʝʣʠ  ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ  ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ APM 

WinMachine. 

ɿʘʜʘʯʝʡ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ 

ʦʧʨʝʜʝʣʷʪʴ ʢʨʠʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ   ʜʣʷ ʢɻʩʧʣʫʘʪʘʮʠʠ ʚ ʨʝʤʦʥʪʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʠ 

ʨʘʩʩʯʠʪʘʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʤʦʜʝʣʴ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 33 ð   

 

Прочностной статический расчет вала. 

ʄʦʜʝʣʴ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʨʝʤʦʥʪʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʜʣʷ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʦʨʧʫʩʥʳʭ ʜʝʪʘʣʝʡ. 

ɼʣʷ ʨʘʩʯʸʪʘ ʥʘʛʨʫʟʢʠ ʥʘ ʤʦʜʝʣʴ ʠʩʧʦʣʴʟʫʝʤ ʧʨʦʛʨʘʤʤʫ APM Win Machine ʦʥʘ 

ʦʙʣʘʜʘʝʪ ʰʠʨʦʢʠʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʝʡ 

ʢʦʥʩʪʨʫʢʮʠʡ, ʚʳʧʦʣʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʨʘʩʯʝʪʦʚ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʩʨʦʢʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʥʠʟʠʪʴ ʤʘʪʝʨʠʘʣʦʝʤʢʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʡ, ʘ ʪʘʢʞʝ ʫʤʝʥʴʰʠʪʴ 

ʩʪʦʠʤʦʩʪʴ ʧʨʦʝʢʪʥʳʭ ʨʘʙʦʪ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʮʝʣʦʤ [7] . 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʪʨʸʭʤʝʨʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦ ʨʠʩʫʥʢʫ 1 ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʠʩʪʝʤʘ 

ʪʨʝʭʤʝʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʂʆʄʇɸʉ-3D. 

 

 
ʈʠʩʫʥʦʢ 1 - 3D ʤʦʜʝʣʴ ʜʝʪʘʣʠ ʚʳʧʦʣʥʝʥʥʘʷ ʚ ʂʆʄʇɸʉ-3D. 

 

ɼʣʷ ʨʘʩʯʝʪʘ ʠʩʧʦʣʴʟʫʝʤ ʤʦʜʝʣʴ ʧʦ ʨʠʩʫʥʢʫ 2, ʩʦʭʨʘʥʝʥʥʫʶ ʚ ʬʦʨʤʘʪʝ step ʠ 

ʠʤʧʦʨʪʠʨʦʚʘʥʥʫʶ ʧʨʠ ʧʦʤʦʱʠ APM Win Studio ʚ ʬʦʨʤʘʪ apm. 

 

 
ʈʠʩʫʥʦʢ 2 - 3D ʤʦʜʝʣʴ ʜʝʪʘʣʠ ʠʤʧʦʨʪʠʨʦʚʘʥʥʘʷ ʚ APM Win Studio. 



ð 34 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʙʳʣʦ ʨʘʟʙʠʝʥʠʝ ʧʦʣʫʯʝʥʥʦʡ ʤʦʜʝʣʠ ʥʘ ʢʦʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ. 

ʂʕ ʩʝʪʢʘ ï ʚʳʙʨʘʚ ʜʘʥʥʫʶ ʢʦʤʘʥʜʫ, ʚʳʙʨʘʣ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʧʘʨʘʤʝʪʨʳ 

ʨʘʟʙʠʝʥʠʷ (ʜʣʷ ʪʚʝʨʜʦʪʝʣʴʥʦʡ ʤʦʜʝʣʠ) ʠ ʫʢʘʟʘʣ ʧʘʨʘʤʝʪʨʳ ʨʘʟʙʠʝʥʠʷ ʤʦʜʝʣʠ ʥʘ 

ʢʦʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ [8]. ʇʘʨʘʤʝʪʨʳ ʨʘʟʙʠʝʥʠʷ ʟʘʚʠʩʷʪ ʦʪ ʪʦʛʦ ʢʘʢʘʷ ʵʪʦ ʤʦʜʝʣʴ: 

ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʠʣʠ ʪʚʝʨʜʦʪʝʣʴʥʘʷ. 

 

 
ʈʠʩʫʥʦʢ 3 ï ɼʦʙʘʚʣʝʥʠʝ ʥʘʛʨʫʟʦʢ ʥʘ ʤʦʜʝʣʴ. 

 

ʇʨʦʠʟʚʝʣʠ ʨʘʟʙʠʝʥʠʝ ʧʦʣʫʯʝʥʥʦʡ ʤʦʜʝʣʠ ʥʘ ʢʦʥʝʯʥʫʶ ʵʣʝʤʝʥʪʥʫʶ ʩʝʪʢʫ ʚ ɸPM 

Win Studio (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ 4) 

 

 
ʈʠʩʫʥʦʢ 4 ï ʂʕ ʩʝʪʢʘ ʜʣʷ ʤʦʜʝʣʠ. 

 

ɼʘʣʝʝ ʠʤʧʦʨʪʠʨʦʚʘʣ ʧʦʣʫʯʝʥʥʫʶ 3D-ʤʦʜʝʣʴ ʚ ʧʨʦʛʨʘʤʤʫ APM Structure 3D, ʛʜʝ 

ʧʨʦʠʟʚʝʣ ʜʘʣʴʥʝʡʰʠʝ ʨʘʩʯʝʪʳ. 

ɸʈʄ Structure3D ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʨʘʩʯʝʪ ʤʦʜʝʣʝʡ, ʚʢʣʶʯʘʶʱʠʭ 

ʢʦʤʙʠʥʘʮʠʶ ʩʪʝʨʞʥʝʚʳʭ, ʧʣʘʩʪʠʥʯʘʪʳʭ ʠ ʦʙʲʝʤʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʘʷ 

ʩʝʪʢʘ ʩ ʟʘʢʨʝʧʣʝʥʠʷʤʠ, ʩʦʚʤʝʩʪʥʳʤʠ ʧʝʨʝʤʝʱʝʥʠʷʤʠ ʠ ʥʘʛʨʫʟʢʘʤʠ ʤʦʞʝʪ ʙʳʪʴ 

ʧʝʨʝʜʘʥʘ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠ ʨʘʩʯʝʪʘ ʚ ʤʦʜʫʣʴ ɸʈʄ Structure3D 

[9,10]. 

ʇʝʨʝʜʘʯʘ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʡ ʩʝʪʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ ʇʝʨʝʜʘʪʴ 

ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʫʶ ʩʝʪʢʫ ʚ ɸʈʄ Structure3D (ʠʣʠ ʤʝʥʶ ʌʘʡʣ/ʇʝʨʝʜʘʪʴ ʂʕ ʩʝʪʢʫ ʚ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 35 ð   

 

ɸʈʄ Structure3D). ʇʦʩʣʝ ʯʝʛʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʢʨʦʝʪʩʷ ʤʦʜʫʣʴ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʛʦ 

ʘʥʘʣʠʟʘ ɸʈʄ Structure3D, ʚ ʢʦʪʦʨʦʤ ʙʫʜʝʪ ʥʘʭʦʜʠʪʴʩʷ ʨʘʥʝʝ ʩʦʟʜʘʥʥʘʷ ʤʦʜʝʣʴ. 

ʇʨʦʚʝʣ ʨʘʩʯʝʪ, ʧʦʩʣʝ ʧʨʠʩʚʦʝʥʠʷ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʥʘʛʨʫʟʦʢ ʠ ʩʠʣ. 

ʉʪʘʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʚʳʧʦʣʥʷʝʪʩʷ ʜʣʷ ʚʩʝʭ ʠʤʝʶʱʠʭʩʷ ʢʦʤʙʠʥʘʮʠʡ ʥʘʛʨʫʞʝʥʠʡ. ʇʦʩʣʝ 

ʧʨʠʩʚʦʝʥʠʷ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʥʘʛʨʫʟʦʢ ʧʨʦʠʟʚʝʣʠ ʨʘʩʯʝʪ ʠ ʧʦʣʫʯʠʣʠ ʢʘʨʪʫ 

ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʢʦʨʧʫʩʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʯʠʩʣʝʥʠʷ ʧʦʣʫʯʝʥʦ: ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ʧʦ ʥʘʛʨʫʟʢʝ ʤʦʜʝʣʠ 2,138ʝ H/ʤʤ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ 6ʸ), 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ʜʣʷ ʤʦʜʝʣʠ ʩʦʩʪʘʚʣʷʝʪ 3,7 ʅ. (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ 8). 

 

 
ʈʠʩʫʥʦʢ 6 - ʂʘʨʪʘ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʛʨʫʟʢʠ. 

 

ʀʟ ʢʘʨʪʳ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʛʨʫʟʢʠ (ʈʠʩʫʥʦʢ 6) ʚʠʜʠʤ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ʧʦ ʥʘʛʨʫʟʢʝ ʤʦʜʝʣʠ 2,138ʝ H/ʤʤ. 

 

 
ʈʠʩʫʥʦʢ 7 - ʂʘʨʪʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʝʨʝʤʝʱʝʥʠʡ 

 

ʇʦʩʤʦʪʨʝʚ ʥʘ ʢʘʨʪʫ ʨʝʟʫʣʴʪʘʪʦʚ ʧʝʨʝʤʝʱʝʥʠʷ (ʈʠʩʫʥʦʢ 7) ʤʳ ʤʦʞʝʤ ʫʚʠʜʝʪʴ, 

ʯʪʦ ʚ ʤʝʩʪʘʭ ʫʩʪʘʥʦʚʢʠ ʤʦʜʝʣʠ ʙʫʜʝʪ ʥʘʠʙʦʣʴʰʝʝ ʩʦʝʜʠʥʝʥʠʝ. 

 



ð 36 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

 
ʈʠʩʫʥʦʢ 8 - ʂʘʨʪʘ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʛʨʫʟʢʠ. 

 

ʀʟ ʢʘʨʪʳ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʛʨʫʟʢʠ (ʈʠʩʫʥʦʢ 8) ʚʠʜʠʤ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʥʘʛʨʫʟʢʘ 

ʜʣʷ ʤʦʜʝʣʠ ʩʦʩʪʘʚʣʷʝʪ 3,7 ʅ.  

 

 
ʈʠʩʫʥʦʢ 9 - ʂʘʨʪʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʣʥʦʡ ʜʝʬʦʨʤʘʮʠʠ. 

 

ʇʦʩʣʝ ʧʨʠʩʚʦʝʥʠʷ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʥʘʛʨʫʟʦʢ ʠ ʩʠʣ, ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʩʯʝʪʦʚ, 

ʤʦʞʝʤ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʤʦʜʝʣʴ, ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʡ ʚ ʨʝʤʦʥʪʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ 

ʧʦʜʚʝʨʛʘʝʪʩʷ ʚʳʩʦʢʠʤ ʥʘʛʨʫʟʢʘʤ ʧʨʠ ʩʤʝʰʠʚʘʥʠʠ ʢʦʤʧʦʟʠʪʥʦʡ ʤʝʪʘʣʣʦʥʘʧʦʣʥʝʥʥʦʡ 

ʩʤʝʩʠ ʠ ʤʦʞʝʪ ʧʦʜʚʝʨʛʘʪʴʩʷ ʥʘʛʨʫʟʢʘʤ ʩ ʚʳʩʦʢʠʤ ʟʥʘʯʝʥʠʝʤ ʧʨʠ ʚʳʩʦʢʦʡ ʚʷʟʢʦʩʪʠ 

ʩʤʝʩʠ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʦʨʧʫʩʥʳʭ ʜʝʪʘʣʝʡ  ʠ  ʨʘʙʦʪʘʝʪ ʩ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʤ ʟʘʧʘʩʦʤ 

ʧʨʦʯʥʦʩʪʠ. 
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Аннотация 

ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʦʧʨʦʩʘ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʤʥʝʥʠʷ ʦʙ ʦʨʛʘʥʠʟʘʮʠʠ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʚ ʄʦʩʢʚʝ ʠ ʇʦʜʤʦʩʢʦʚʴʝ. ɺ ʦʧʨʦʩʝ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 50 

ʯʝʣʦʚʝʢ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʢʘʪʝʛʦʨʠʡ, ʨʘʟʥʳʭ ʧʦʣʦʚ ʠ ʨʘʟʥʳʭ ʧʨʦʬʝʩʩʠʡ.  

Ключевые слова: ʦʪʢʨʳʪʦʝ ʦʙʱʝʩʪʚʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ, 

ʥʘʩʝʣʝʥʠʝ. 

 

Abstract 
The work is devoted to the analysis of a public opinion poll on the organization of 

public spaces in Moscow and the Moscow region. The survey involved 50 people of different 
age categories, different genders and different professions. 

Keywords: open public space, improvement, population. 
 
Введение. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʬʦʨʪʥʦʛʦ ʧʨʦʞʠʚʘʥʠʷ ʣʶʜʝʡ ʚ ʛʦʨʦʜʝ 

ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʙʣʝʤ, ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ 
- ʩʦʟʜʘʥʠʝ ʤʝʩʪ ʜʦʩʫʛʘ ʠ ʦʪʜʳʭʘ ʜʣʷ ʥʘʩʝʣʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ. 
ʉʦʚʨʝʤʝʥʥʳʝ ʦʪʢʨʳʪʳʝ ʦʙʱʝʩʪʚʝʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʤʝʶʪ ʨʘʟʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 
ʥʘʟʥʘʯʝʥʠʷ, ʨʘʟʥʳʝ ʧʣʦʱʘʜʠ, ʨʘʟʥʳʝ ʵʣʝʤʝʥʪʳ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʠ ʨʘʟʥʳʝ ʩʪʠʣʠʩʪʠʢʠ. 

Объектами исследования ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʩʪʘʣʠ ʦʙʱʝʩʪʚʝʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ 
ʄʦʩʢʚʳ ʠ ʇʦʜʤʦʩʢʦʚʴʷ.  

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʚ ʭʦʜʝ ʦʧʨʦʩʘ ʥʘʩʝʣʝʥʠʷ, ʢʘʢʠʝ 
ʢʣʶʯʝʚʳʝ ʬʘʢʪʦʨʳ/ʵʣʝʤʝʥʪʳ ʚʣʠʷʶʪ ʥʘ ʚʳʙʦʨ ʦʪʢʨʳʪʦʛʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, 
ʢʘʢʠʝ ʦʩʥʦʚʥʳʝ ʮʝʣʠ ʧʨʝʙʳʚʘʥʠʷ ʚ ʜʘʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ ʠ ʥʘʩʢʦʣʴʢʦ ʚʘʞʥʘ 
ʪʨʘʥʩʧʦʨʪʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʦʪ ʧʦʩʪʦʷʥʥʦʛʦ ʤʝʩʪʘ ʧʨʝʙʳʚʘʥʠʷ ʜʣʷ ʞʠʪʝʣʝʡ ʄʦʩʢʚʳ ʠ 
ʇʦʜʤʦʩʢʦʚʴʷ. 

Методикой исследования ʷʚʣʷʝʪʩʷ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʞʠʪʝʣʝʡ ʄʦʩʢʚʳ ʠ 
ʇʦʜʤʦʩʢʦʚʴʷ. ɺ ʦʧʨʦʩʝ ʧʨʠʩʫʪʩʪʚʦʚʘʣʦ 15 ʚʦʧʨʦʩʦʚ: ʥʘ 9 ʚʦʧʨʦʩʦʚ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ 
ʚʳʙʨʘʪʴ 1 ʚʘʨʠʘʥʪ ʦʪʚʝʪʘ (ʜʘʥʥʳʝ ʚʦʧʨʦʩʳ ʫʪʦʯʥʷʣʠ ʚʦʟʨʘʩʪ, ʧʦʣ, ʥʘʣʠʯʠʝ ʜʝʪʝʡ, 
ʩʚʷʟʘʥʘ ʣʠ ʩʬʝʨʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʠʣʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʦʤ, 
ʯʘʩʪʦʪʫ ʧʦʩʝʱʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʢʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ ʦʧʨʦʰʝʥʥʳʝ 
ʛʦʪʦʚʳ ʧʦʪʨʘʪʠʪʴ ʥʘ ʜʦʨʦʛʫ ʜʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ); ʚ ʜʚʫʭ ʚʦʧʨʦʩʘʭ ʤʦʞʥʦ 
ʙʳʣʦ ʫʢʘʟʘʪʴ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʦʪʚʝʪʦʚ ʠʣʠ ʧʨʝʜʣʦʞʠʪʴ ʩʚʦʡ ʚʘʨʠʘʥʪ (ʜʘʥʥʳʝ 
ʚʦʧʨʦʩʳ ʧʦʤʦʛʣʠ ʚʳʷʚʠʪʴ ʦʩʥʦʚʥʳʝ ʮʝʣʠ ʧʦʩʝʱʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʠ 
ʢʘʢʠʝ ʬʘʢʪʦʨʳ/ʵʣʝʤʝʥʪʳ ʚʣʠʷʶʪ ʥʘ ʚʳʙʦʨ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ); ʥʘ 4 ʚʦʧʨʦʩʘ 
ʥʝ ʙʳʣʦ ʚʘʨʠʘʥʪʦʚ ʦʪʚʝʪʦʚ (ʞʠʪʝʣʷʤ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʫʢʘʟʘʪʴ ʣʫʯʰʠʝ ʠ ʭʫʜʰʠʝ 
ʦʪʢʨʳʪʳʝ ʦʙʱʝʩʪʚʝʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʧʦ ʠʭ ʤʥʝʥʠʶ, ʠ ʦʙʦʩʥʦʚʘʪʴ ʩʚʦʶ ʪʦʯʢʫ 
ʟʨʝʥʠʷ). 

Результаты и обсуждения. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʨʦʩʦʚ: 

¶ ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʥʘʩʝʣʝʥʠʷ ʧʦʩʝʱʘʝʪ ʦʪʢʨʳʪʳʝ ʦʙʱʝʩʪʚʝʥʥʳʝ 
ʧʨʦʩʪʨʘʥʩʪʚʘ 1-2 ʨʘʟʘ ʚ ʤʝʩʷʮ (60%). ʆʜʠʥ ʨʘʟ ʚ ʥʝʜʝʣʶ ʠ ʯʘʱʝ 
ʧʦʩʝʱʘʶʪ 24% ʦʧʨʦʰʝʥʥʳʭ, ʦʩʪʘʚʰʠʝʩʷ 16% ʦʧʨʦʰʝʥʥʳʭ ʧʦʩʝʱʘʶʪ 
ʦʪʢʨʳʪʳʝ ʦʙʱʝʩʪʚʝʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ 1-2 ʨʘʟʘ ʚ ʢʚʘʨʪʘʣ ʠ ʨʝʞʝ; 
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¶ ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʦʧʨʦʰʝʥʥʳʭ (46%) ʧʨʝʜʧʦʯʠʪʘʝʪ ʦʙʱʝʩʪʚʝʥʥʳʝ 
ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦʙʣʠʞʝ ʢ ʤʝʩʪʫ ʨʘʙʦʪʳ/ʞʠʪʝʣʴʩʪʚʘ, ʥʦ ʠʥʦʛʜʘ ʛʦʪʦʚʳʝ 
ʚʳʙʠʨʘʪʴʩʷ ʠ ʚ ʜʨʫʛʠʝ ʠʥʪʝʨʝʩʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʦʪ ʥʠʭ 
ʚʝʩʴʤʘ ʦʪʜʘʣʸʥʥʦ. ɿʥʘʯʠʪʝʣʴʥʦʤʫ ʯʠʩʣʫ ʥʘʩʝʣʝʥʠʷ (44%) ʥʝ ʚʘʞʥʘ 
ʦʪʜʘʣʸʥʥʦʩʪʴ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚʘʞʥʦ ʣʠʰʴ ʢʘʯʝʩʪʚʦ ʝʛʦ 
ʦʨʛʘʥʠʟʘʮʠʠ. ʀ ʣʠʰʴ ʜʣʷ 10% ʥʘʩʝʣʝʥʠʷ ʙʣʠʟʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ ʢ 
ʜʦʤʫ/ʨʘʙʦʪʝ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʦʤ; 

¶ ʉʨʝʜʠ ʦʩʥʦʚʥʳʭ ʮʝʣʝʡ ʧʦʩʝʱʝʥʠʷ ʦʪʢʨʳʪʳʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ 
ʣʠʜʠʨʫʶʪ ʧʨʦʛʫʣʢʠ ʩ ʜʨʫʟʴʷʤʠ/ʩʚʠʜʘʥʠʷ (70%), ʧʦʩʝʱʝʥʠʝ 
ʤʝʨʦʧʨʠʷʪʠʡ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʚ ʦʙʱʝʩʪʚʝʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ (52%), 
ʙʝʩʮʝʣʴʥʳʝ ʧʨʦʛʫʣʢʠ (48%) ʠ ʞʝʣʘʥʠʝ ʧʦʙʳʪʴ ʦʜʥʦʤʫ (28%); 

¶ ɹʦʣʴʰʠʥʩʪʚʦ ʦʧʨʦʰʝʥʥʳʭ ʚʳʷʚʠʣʠ, ʯʪʦ ʚ ʦʪʢʨʳʪʦʤ ʦʙʱʝʩʪʚʝʥʥʦʤ 
ʧʨʦʩʪʨʘʥʩʪʚʝ ʠʤ ʚʘʞʥʦ: ʥʘʣʠʯʠʝ ʦʙʱʝʩʪʚʝʥʥʳʭ ʪʫʘʣʝʪʦʚ (72%), ʥʘʣʠʯʠʝ 
ʪʠʭʠʭ ʤʝʩʪ (66%), ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʦʟʝʣʝʥʝʥʠʷ (60%), ʩʦʚʨʝʤʝʥʥʦʩʪʴ 
ʣʘʥʜʰʘʬʪʥʳʭ ʨʝʰʝʥʠʡ (58%), ʧʝʰʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʦʪ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 
ʪʨʘʥʩʧʦʨʪʘ (50%), ʥʘʣʠʯʠʝ ʠʥʪʝʨʝʩʥʳʭ ʘʨʪ ʦʙʲʝʢʪʦʚ (50%); 

¶ ʂʦʛʜʘ ʣʶʜʠ ʦʙʦʩʥʦʚʳʚʘʣʠ ʧʦʯʝʤʫ ʢʘʢʦʝ-ʣʠʙʦ ʦʙʱʝʩʪʚʝʥʥʦʝ 
ʧʨʦʩʪʨʘʥʩʪʚʦ ʷʚʣʷʝʪʩʷ, ʧʦ ʠʭ ʤʥʝʥʠʶ, ʣʫʯʰʠʤ, ʯʘʱʝ ʚʩʝʛʦ ʦʥʠ 
ʫʧʦʤʠʥʘʣʠ ʜʘʥʥʳʝ ʬʘʢʪʦʨʳ ñʤʥʦʛʦ ʟʝʣʝʥʠò, ñʨʘʟʥʦʦʙʨʘʟʠʝò, 
ñʩʦʚʨʝʤʝʥʥʦʩʪʴò, ñʢʨʘʩʠʚʳʝ ʟʦʥʳò, ñʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴò, 
ñʟʝʣʝʥʳʝ ʢʦʤʧʦʟʠʮʠʠò, ñʭʦʨʦʰʠʝ ʜʝʪʩʢʠʝ ʧʣʦʱʘʜʢʠò, ñʠʥʪʝʨʝʩʥʳʡ 
ʜʠʟʘʡʥò. ʂʦʛʜʘ ʦʧʠʩʳʚʘʣʠ ʥʝʣʶʙʠʤʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʦʧʨʦʰʝʥʥʳʝ 
ʦʧʠʩʳʚʘʣʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʢʘʯʝʩʪʚʘ. 

Выводы. ɸʥʘʣʠʟʠʨʫʷ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ, ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʧʦʜʘʚʣʷʶʱʝʤ 
ʙʦʣʴʰʠʥʩʪʚʝ ʞʠʪʝʣʠ ʄʦʩʢʚʳ ʠ ʇʦʜʤʦʩʢʦʚʴʷ ʧʦʩʝʱʘʶʪ ʦʪʢʨʳʪʳʝ ʦʙʱʝʩʪʚʝʥʥʳʝ 
ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʝ ʤʝʥʝʝ 1ʛʦ ʨʘʟʘ ʚ ʤʝʩʷʮ ʠ ʜʣʷ ʥʠʭ ʚʘʞʥʦ ʢʘʯʝʩʪʚʦ ʦʨʛʘʥʠʟʘʮʠʠ 
ʦʪʢʨʳʪʳʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ. ɼʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʙʦʣʴʰʠʥʩʪʚʘ 
ʥʘʩʝʣʝʥʠʷ, ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʦʪʢʨʳʪʳʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʥʝʦʙʭʦʜʠʤʦ: 
ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʪʠʭʠʝ ʟʦʥʳ; ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʦʟʝʣʝʥʝʥʠʷ ʩ ʠʥʪʝʨʝʩʥʳʤʠ 
ʣʘʥʜʰʘʬʪʥʳʤʠ ʨʝʰʝʥʠʷʤʠ; ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʢʦʤʬʦʨʪʥʳʝ ʧʝʰʝʭʦʜʥʳʝ ʤʘʨʰʨʫʪʳ ʚ 
ʢʨʫʧʥʳʭ ʦʪʢʨʳʪʳʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ; ʦʙʝʩʧʝʯʠʪʴ ʦʙʱʝʩʪʚʝʥʥʳʤʠ 
ʪʫʘʣʝʪʘʤʠ; ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʠʥʪʝʨʝʩʥʳʝ ʘʨʪ-ʦʙʲʝʢʪʳ ʠ ʚʦʧʣʦʱʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ 
ʜʠʟʘʡʥʝʨʩʢʠʝ ʨʝʰʝʥʠʷ ʚ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʝ.  
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Аннотация  
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʠʩʪʝʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʤʦʥʠʪʦʨʠʥʛʘ, 

ʦʪʩʣʝʞʠʚʘʶʱʘʷ ʩʪʨʦʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʝʛʦ ʨʘʙʦʪʥʠʢʦʚ, ʠʥʪʝʛʨʠʨʫʝʤʘʷ ʚ ʣʶʙʦʡ 

ʩʪʨʦʠʪʝʣʴʥʳʡ ʦʙʲʝʢʪ. 



ð 40 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 
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Abstract 

This article presents a security and monitoring system that monitors construction 

processes and its employees, integrated into any construction site. 
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ɹʫʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʟʘʭʣʝʩʪʥʫʚʰʠʡ ʈʦʩʩʠʶ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ, ʥʘʢʣʘʜʳʚʘʝʪ ʥʘ 

ʨʫʢʦʚʦʜʩʪʚʦ ʩʪʨʦʠʪʝʣʴʥʳʭ ʠ ʧʦʜʨʷʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʦʩʦʙʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʣʦʱʘʜʦʢ. ɺʝʜʴ ʥʠ ʜʣʷ ʢʦʛʦ ʥʝ 

ʩʝʢʨʝʪ, ʯʪʦ ʩʪʨʦʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʢʘ ʷʚʣʷʝʪʩʷ ʚʨʝʤʝʥʥʳʤ ʭʨʘʥʠʣʠʱʝʤ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ð ʤʘʰʠʥ, ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. ʉ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʧʨʦʮʝʩʩ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʦʞʝʪ ʧʨʦʜʦʣʞʘʪʴʩʷ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʨʝʤʷ - ʩʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ ʭʠʱʝʥʠʷ ʊʄʎ ʩ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʧʣʦʱʘʜʢʠ[1,2]. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʭʠʱʝʥʠʷ ʢʦʤʧʘʢʪʥʦʡ ʪʝʭʥʠʢʠ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʦʜʝʨʞʘʱʝʛʦ ʮʚʝʪʥʳʝ ʤʝʪʘʣʣʳ (ʚ ʪ. ʯ. ʧʨʦʚʦʜ ʠ 

ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʢʘʙʝʣʴ).  

ʍʠʱʝʥʠʷʤʠ ʊʄʎ ʟʘʥʠʤʘʶʪʩʷ ʢʘʢ ʩʦʪʨʫʜʥʠʢʠ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʪʘʢ ʠ 

ʧʝʨʩʦʥʘʣ ʧʦʜʨʷʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʦʙʲʝʢʪʘ. ʀ ʣʠʰʴ ʚ 

ʢʘʞʜʦʤ ʜʝʩʷʪʦʤ ʩʣʫʯʘʝ ʚʦʨʦʚʩʪʚʘ ʚʠʥʦʚʥʳ çʚʥʝʰʥʠʝè ʣʠʮʘ, ʥʝʟʘʢʦʥʥʦ ʧʨʦʥʠʢʰʠʝ ʥʘ 

ʧʣʦʱʘʜʢʫ. ʇʨʠ ʵʪʦʤ ʟʣʦʫʤʳʰʣʝʥʥʠʢʠ ʧʨʠʤʝʥʷʶʪ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʧʨʦʥʠʢʥʦʚʝʥʠʷ 

ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʦʙʲʝʢʪʘ - ʦʪ ʜʳʨ ʚ ʧʝʨʠʤʝʪʨʘʣʴʥʦʤ ʦʛʨʘʞʜʝʥʠʠ, ʜʦ ʧʨʦʭʦʜʘ ʯʝʨʝʟ ʂʇʇ 

ʧʨʝʜʩʪʘʚʠʚʰʠʩʴ ʩʪʘʞʝʨʘʤʠ, ʧʦʜʨʷʜʯʠʢʘʤʠ ʠ ʪ. ʧ. ʅʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʚʳʚʦʟ ʊʄʎ ʟʘ 

ʧʝʨʠʤʝʪʨʘʣʴʥʦʝ ʦʛʨʘʞʜʝʥʠʝ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʨʠ ʧʦʤʦʱʠ ʣʠʯʥʦʛʦ ʠʣʠ ʛʨʫʟʦʚʦʛʦ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ (ʧʦ ʩʛʦʚʦʨʫ). ʕʪʦʤʫ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʦʝ ʧʨʦʚʝʜʝʥʠʝ 

ʧʨʦʮʝʜʫʨʳ ʜʦʩʤʦʪʨʘ ʚʳʝʟʞʘʶʱʝʛʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ. ʃʶʙʘʷ ʩʦʚʨʝʤʝʥʥʘʷ ʩʪʨʦʡʢʘ ʥʝ 

ʦʙʭʦʜʠʪʩʷ ʙʝʟ ʧʨʠʚʣʝʯʝʥʠʷ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʧʦʜʨʷʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ 

ʚʳʧʦʣʥʷʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʨʘʙʦʪ. ɺ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʫ ʨʫʢʦʚʦʜʩʪʚʘ ʛʝʥʝʨʘʣʴʥʦʛʦ 

ʧʦʜʨʷʜʯʠʢʘ ʦʩʪʨʦ ʩʪʦʷʪ ʚʦʧʨʦʩʳ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʪʨʦʣʷ ʨʘʙʦʪʳ ʧʦʜʨʷʜʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʷʤʠ ʷʚʣʷʶʪʩʷ ʧʨʠʧʠʩʢʠ 

ʯʘʩʦʚ, ʠ ʚʥʝʩʝʥʠʷ ʚ ʪʘʙʝʣʠ ʫʯʝʪʘ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʣʶʜʝʡ, ʥʝʞʝʣʠ 

ʨʝʘʣʴʥʦ ʙʳʣʦ ʟʘʜʝʡʩʪʚʦʚʘʥʦ ʥʘ ʦʙʲʝʢʪʝ. ʇʦʵʪʦʤʫ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʙʲʝʢʪʘ ʧʝʨʝʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʢʦʤʧʘʥʠʠ ʩʪʦʷʪ ʥʝʩʢʦʣʴʢʦ ʟʘʜʘʯ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʢʦʥʪʨʦʣʷ ʧʨʦʮʝʩʩʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ ʟʘʜʘʯ 

ʨʘʟʨʘʙʦʪʘʣʠ ʩʠʩʪʝʤʫ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʧʣʦʱʘʜʦʢ. 

ʉʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʣʦʱʘʜʦʢ ʵʪʦ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʦʪʨʘʩʣʝʚʦʝ ʨʝʰʝʥʠʝ ʚ ʦʙʣʘʩʪʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʩʥʦʚʥʳʤʠ 

ʬʫʥʢʮʠʷʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ:  

¶ ʆʙʝʩʧʝʯʝʥʠʝ ʩʦʭʨʘʥʥʦʩʪʠ ʪʦʚʘʨʥʦ-ʤʘʪʝʨʠʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʠ; 

¶ ʆʨʛʘʥʠʟʘʮʠʷ ʜʦʩʪʫʧʘ ʥʘ ʩʪʨʦʠʪʝʣʴʥʫʶ ʧʣʦʱʘʜʢʫ ʪʦʣʴʢʦ ʨʘʟʨʝʰʝʥʥʦʤʫ 

ʧʝʨʩʦʥʘʣʫ ʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ;  

¶ ʆʙʝʩʧʝʯʝʥʠʝ ʮʝʣʝʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʨʦʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ;  

¶ ʆʙʝʩʧʝʯʝʥʠʝ ʢʦʥʪʨʦʣʷ ʨʘʙʦʪʳ ʧʝʨʩʦʥʘʣʘ ʧʦʜʨʷʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩ ʮʝʣʴʶ ʤʠʥʠʤʠʟʘʮʠʠ 

ʧʨʠʧʠʩʦʢ ʯʘʩʦʚ, ʠ ʚʥʝʩʝʥʠʷ ʚ ʪʘʙʝʣʠ ʫʯʝʪʘ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʙʦʣʴʰʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʣʶʜʝʡ, ʥʝʞʝʣʠ ʨʝʘʣʴʥʦ ʙʳʣʦ ʟʘʜʝʡʩʪʚʦʚʘʥʦ ʥʘ ʦʙʲʝʢʪʝ;  



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 41 ð   

 

¶ ʆʙʝʩʧʝʯʝʥʠʝ ʚʠʟʫʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʧʨʦʮʝʩʩʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩ ʮʝʣʴʶ 

ʧʨʠʥʷʪʠʷ ʦʧʝʨʘʪʠʚʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 

ʉʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʧʨʦʛʨʘʤʤʥʦ-

ʘʧʧʘʨʘʪʥʳʡ ʢʦʤʧʣʝʢʩ, ʨʘʟʤʝʱʘʝʤʳʡ ʥʘ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʝ ʠ ʩʦʩʪʦʷʱʠʡ ʠʟ 

ʥʝʩʢʦʣʴʢʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦʜʩʠʩʪʝʤ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʨʝʰʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʥʘʙʦʨʘ ʟʘʜʘʯ.  

ɺ ʩʦʩʪʘʚ ʢʦʤʧʣʝʢʩʘ ʚʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʧʦʜʩʠʩʪʝʤʳ[3,4]:  

½ ʉʠʩʪʝʤʘ ʪʝʣʝʤʦʥʠʪʦʨʠʥʛʘ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 
ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʠʩʪʝʤ ʦʭʨʘʥʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ ʠ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʪʝʣʝʤʦʥʠʪʦʨʠʥʛʘ. ʆʥʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʦʥ ʠ ʧʦʤʝʱʝʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʣʦʱʘʜʢʠ. ʕʪʦ ʤʦʛʫʪ 

ʙʳʪʴ ʂʇʇ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʭʦʜʳ ʠ ʧʨʦʝʟʜʳ, ʤʝʩʪʘ ʭʨʘʥʝʥʠʷ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʜʨʫʛʠʝ ʟʦʥʳ, ʥʫʞʜʘʶʱʠʝʩʷ ʚ ʧʦʩʪʦʷʥʥʦʤ ʤʦʥʠʪʦʨʠʥʛʝ.  

½ ʉʠʩʪʝʤʘ ʨʝʛʠʩʪʨʘʮʠʠ ʧʝʨʩʦʥʘʣʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʢʦʥʪʨʦʣʷ ʥʘʭʦʞʜʝʥʠʷ 

ʣʶʜʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʠ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʩʠʩʪʝʤʘ 

ʚʝʜʝʪ ʫʯʝʪ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʧʝʨʩʦʥʘʣʘ ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʧʨʠʧʠʩʢʠ ʯʘʩʦʚ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ çʤʝʨʪʚʳʭ ʜʫʰè ʠ ʪ. ʧ.  

(ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʫʥʢʮʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢ 

ʩʠʩʪʝʤʝ ʤʦʥʠʪʦʨʠʥʛʘ ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʢʣʶʯʝʥʳ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʠʟʚʝʱʘʪʝʣʝʡ.) 

½ ʉʠʩʪʝʤʘ ʨʝʛʠʩʪʨʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʥʦʤʝʨʦʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ - 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʠ, ʝʛʦ 

ʨʝʛʠʩʪʨʘʮʠʶ ʠ ʧʦʩʣʝʜʫʶʱʠʡ ʢʦʥʪʨʦʣʴ ʥʘʭʦʞʜʝʥʠʷ ʥʘ ʧʣʦʱʘʜʢʝ.  

½ ɽʜʠʥʳʡ ʮʝʥʪʨ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ - ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʙʦʨʘ ʠ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, 

ʧʦʩʪʫʧʘʶʱʝʡ ʩ ʣʦʢʘʣʴʥʳʭ ʩʠʩʪʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʦʜʩʠʩʪʝʤʳ 

ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʥʘ ʘʧʧʘʨʘʪʥʦʤ ʠ ʧʨʦʛʨʘʤʤʥʦʤ ʫʨʦʚʥʝ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʥʘʜʝʞʥʦʩʪʠ ʠ ʫʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʠʩʪʝʤʳ. 

ɺ ʨʘʤʢʘʭ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʠ, ʩʠʩʪʝʤʘ ʪʝʣʝʤʦʥʠʪʦʨʠʥʛʘ ʚʳʧʦʣʥʷʝʪ ʜʚʝ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ - 

ʦʭʨʘʥʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ ʠ ʦʙʱʝʛʦ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. 

ʉʠʩʪʝʤʘ ʦʭʨʘʥʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ 

ʟʘʧʠʩʠ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʢʘʤʝʨ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʤʝʩʪʘʭ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʚʦʟʤʦʞʝʥ ʚʳʥʦʩ 

ʠʣʠ ʚʳʚʦʟ ʊʄʎ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʂʇʇ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʭʦʜʳ ʠʣʠ ʧʨʦʝʟʜʳ, 

ʦʙʦʨʫʜʦʚʘʥʥʳʝ ʚ ʧʝʨʠʤʝʪʨʘʣʴʥʦʤ ʟʘʛʨʘʞʜʝʥʠʠ, ʟʦʥʳ ʭʨʘʥʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʪ. ʧ. ʊʝʣʝʚʠʟʠʦʥʥʳʝ ʢʘʤʝʨʳ (ʚʳʩʦʢʦʡ ʯʝʪʢʦʩʪʠ, ʩ ʨʝʞʠʤʦʤ ʨʘʙʦʪʳ 

ʜʝʥʴ/ʥʦʯʴ), ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚ ʵʪʠʭ ʤʝʩʪʘʭ, ʚʝʜʫʪ ʢʨʫʛʣʦʩʫʪʦʯʥʫʶ ʟʘʧʠʩʴ ʠʟʦʙʨʘʞʝʥʠʷ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʧʨʦʚʦʜʠʪʴ ʨʘʩʩʣʝʜʦʚʘʥʠʝ ʭʠʱʝʥʠʡ ʊʄʎ. ʉʠʩʪʝʤʘ 

ʦʙʱʝʛʦ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʠ ʩʦʩʪʦʠʪ ʠʟ 1ð3 ʢʘʤʝʨ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʤʝʩʪʘʭ ʜʘʶʱʠʭ ʭʦʨʦʰʫʶ ʧʘʥʦʨʘʤʥʫʶ çʢʘʨʪʠʥʢʫè ʩʪʨʦʷʱʝʛʦʩʷ 

ʦʙʲʝʢʪʘ. ʊʘʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʦʙʱʝʛʦ ʢʦʥʪʨʦʣʷ ʧʨʦʮʝʩʩʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʩʦ ʩʪʦʨʦʥʳ ʨʫʢʦʚʦʜʩʪʚʘ ʢʦʤʧʘʥʠʠ ʠ ʧʨʠʥʷʪʠʷ ʦʧʝʨʘʪʠʚʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ.  

ʉʠʛʥʘʣʳ ʩʦ ʚʩʝʭ ʚʠʜʝʦʢʘʤʝʨ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʩʪʫʧʘʶʪ ʥʘ ʢʦʤʧʴʶʪʝʨ ʩ 

ʧʨʝʜʫʩʪʘʥʦʚʣʝʥʥʳʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʡ ʠʭ ʟʘʧʠʩʴ ʠ ʜʘʣʴʥʝʡʰʫʶ ʦʙʨʘʙʦʪʢʫ. ʉʠʩʪʝʤʘ ʪʝʣʝʤʦʥʠʪʦʨʠʥʛʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʨʠ ʦʩʥʦʚʥʳʭ, ʧʘʨʘʣʣʝʣʴʥʳʭ ʨʝʞʠʤʘ ʨʘʙʦʪʳ: 

½ ʆʧʝʨʘʪʠʚʥʦʝ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʝ. ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʩʤʦʛʫʪ 
ʧʦʣʫʯʘʪʴ ʜʦʩʪʫʧ ʢ ʨʝʘʣʴʥʦʤʫ ʚʠʜʝʦʠʟʦʙʨʘʞʝʥʠʶ, ʪʨʘʥʩʣʠʨʫʝʤʦʤʫ 

ʚʩʝʤʠ ʢʘʤʝʨʘʤʠ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ. ʆʧʝʨʘʪʦʨ ʩʠʩʪʝʤʳ ʧʨʠ ʧʦʤʦʱʠ 



ð 42 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʧʫʣʴʪʘ ʫʧʨʘʚʣʝʥʠʷ (ʠʣʠ ʣʶʙʦʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʨʠ ʧʦʤʦʱʠ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ) ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʫʧʨʘʚʣʝʥʠʝ ʧʦʚʦʨʦʪʥʦʡ ʢʘʤʝʨʦʡ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʫʞʥʦʛʦ ʨʘʢʫʨʩʘ 

ʦʙʲʝʢʪʘ ʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʠʥʪʝʨʝʩʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʧʣʦʱʘʜʢʠ. 

½ ʌʦʨʤʠʨʦʚʘʥʠʝ ʚʠʜʝʦʘʨʭʠʚʘ. ʀʟʦʙʨʘʞʝʥʠʝ ʩʦ ʚʩʝʭ ʢʘʤʝʨ ʚ 

ʢʨʫʛʣʦʩʫʪʦʯʥʦʤ ʨʝʞʠʤʝ ʩʦʭʨʘʥʷʝʪʩʷ ʥʘ ʜʠʩʢʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʢʦʤʧʣʝʢʩʘ ʤʦʥʠʪʦʨʠʥʛʘ. ï ʌʦʨʤʠʨʦʚʘʥʠʝ ʬʦʪʦʘʨʭʠʚʘ ʠʟʦʙʨʘʞʝʥʠʡ. ɺ 

ʵʪʦʤ ʨʝʞʠʤʝ, ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʢʘʤʝʨ ʩʠʩʪʝʤʳ ʪʝʣʝʤʦʥʠʪʦʨʠʥʛʘ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʣʦʱʘʜʦʢ, ʙʫʜʫʪ ʧʦʩʪʫʧʘʪʴ ʚ ʮʝʥʪʨ ʤʦʥʠʪʦʨʠʥʛʘ, ʠ 

ʩʦʭʨʘʥʷʪʴʩʷ (ʚ ʬʦʨʤʘʪʝ .jpeg) ʪʘʤ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ. ʕʪʫ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ. ʇʦʣʴʟʦʚʘʪʝʣʠ ʩʠʩʪʝʤʳ ʩʤʦʛʫʪ ʧʦʣʫʯʘʪʴ ʜʦʩʪʫʧ ʢ ʘʨʭʠʚʫ 

ʠʟʦʙʨʘʞʝʥʠʡ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʚ ʦʪʯʝʪʘʭ, ʧʨʝʟʝʥʪʘʮʠʷʭ ʠ ʪ. ʧ.  

½ ʂ ʩʠʩʪʝʤʝ ʪʝʣʝʤʦʥʠʪʦʨʠʥʛʘ, ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʢʣʶʯʝʥʳ ʢʘʢ ʘʥʘʣʦʛʦʚʳʝ 

ʢʘʤʝʨʳ, ʪʘʢ ʠ IP-ʢʘʤʝʨʳ. ʋʜʘʣʝʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʧʦʣʫʯʘʪʴ 

ʜʦʩʪʫʧ ʢ ʩʠʩʪʝʤʝ ʪʝʣʝʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʯʝʨʝʟ ʣʦʢʘʣʴʥʫʶ ʩʝʪʴ ʠʣʠ ʀʥʪʝʨʥʝʪ. 

½ ʀʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ (ʧʨʦʛʨʘʤʤʥʘʷ ʦʙʦʣʦʯʢʘ), 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʣʝʛʢʠʡ ʜʦʩʪʫʧ ʢ ʠʟʦʙʨʘʞʝʥʠʶ, 

ʪʨʘʥʩʣʠʨʫʝʤʦʤʫ ʢʘʤʝʨʘʤʠ, ʧʫʪʝʤ ʦʜʥʦʛʦ çʢʣʠʢʘè ʤʳʰʠ ʥʘ ʧʣʘʥʝ 

ʦʙʲʝʢʪʘ, ʘ ʪʘʢʞʝ ʰʠʨʦʢʠʡ ʥʘʙʦʨ ʩʝʨʚʠʩʥʳʭ ʬʫʥʢʮʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʤʦʞʝʪ ʙʳʪʴ ʣʝʛʢʦ ʠʥʪʝʛʨʠʨʦʚʘʥʘ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʦʭʨʘʥʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ, ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ ʥʘ ʧʨʦʛʨʘʤʤʥʦʤ ʠʣʠ 

ʘʧʧʘʨʘʪʥʦʤ ʫʨʦʚʥʝ. 
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Аннотация 

ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʦʰʘʛʦʚʦʛʦ 

ʜʠʟʘʡʥ-ʧʨʦʝʢʪʘ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʠ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʧʦʥʷʪʠʷ ʧʨʦʝʢʪʘ ʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚ ʩʬʝʨʝ ʜʠʟʘʡʥʘ. ɺʳʷʚʣʷʶʪʩʷ ʯʝʨʪʳ ʩʭʦʜʩʪʚʘ ʠ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 

ʜʠʟʘʡʥʦʤ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝʤ ʠ ʜʠʟʘʡʥʦʤ ʠ ʵʨʛʦʥʦʤʠʢʦʡ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʇʨʠʚʦʜʠʪʩʷ ʧʦʧʫʣʷʨʥʘʷ ʤʝʪʦʜʠʢʘ ʜʠʟʘʡʥ-ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚ ʚʠʜʝ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʦʡ 

ʧʦʵʪʘʧʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʥʠʷ ʜʠʟʘʡʥ-ʧʨʦʝʢʪʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʘ. 

Ключевые слова: ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʜʠʟʘʡʥ-ʧʨʦʝʢʪ, ʜʠʟʘʡʥ-

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʤʝʪʦʜʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʨʦʜʫʢʪ. 
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Abstract 

The article analyzes the features of the technology of designing a step-by-step design 

project. The concepts of project and design in the field of design are considered and 

classified. Similarities and differences between design and construction and design and 

ergonomics in the design process are identified. A popular design-design technique is 

presented in the form of a detailed step-by-step technology for creating a design project that 

ensures the efficiency of product production. 

Key words: design technology, design project, design design, design methods, 

product. 

 

Введение 

ʉʦʚʨʝʤʝʥʥʦʝ ʜʠʟʘʡʥ-ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʝʨʝʰʣʦ ʠʟ ʢʘʪʝʛʦʨʠʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʪʚʦʨʯʝʩʪʚʘ ʚ ʨʘʟʨʷʜ ʩʦʮʠʘʣʴʥʦ ʚʘʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʩʪʨʝʤʠʪʝʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ ʠ ʛʣʫʙʦʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʨʘʟʣʠʯʥʳʭ 

ʦʪʨʘʩʣʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ [1]. ʇʦʷʚʣʷʝʪʩʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʩʦʟʜʘʥʠʠ ʧʨʦʜʫʢʪʦʚ, 

ʦʙʣʝʛʯʘʶʱʠʭ ʧʦʚʩʝʜʥʝʚʥʫʶ ʞʠʟʥʴ, ʦʙʣʘʜʘʶʱʠʭ ʦʧʨʝʜʝʣʸʥʥʦʡ ʵʩʪʝʪʠʯʝʩʢʦʡ 

ʮʝʥʥʦʩʪʴʶ ʠ ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʦʟʜʘʥʠʝ ʫʜʦʙʩʪʚʘ, ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʵʤʦʮʠʡ ʠ ʢʦʤʬʦʨʪʘ ʚ 

ʧʨʦʮʝʩʩʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʪʨʝʙʠʪʝʣʝʤ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʠʭ ʮʝʣʝʡ ʪʨʝʙʫʝʪʩʷ 

ʧʨʘʚʠʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʜʫʢʪʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʨʘʙʦʪʢʝ ʠ ʨʘʟʚʠʪʠʶ ʤʝʪʦʜʦʚ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚ ʜʠʟʘʡʥʝ. ʉ ʠʭ ʧʦʤʦʱʴʶ ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʜʘʥ ʠʜʝʘʣʴʥʳʡ ʧʨʦʜʫʢʪ, 

ʥʘʮʝʣʝʥʥʳʡ ʥʘ ʨʝʰʝʥʠʝ ʢʦʥʢʨʝʪʥʦʡ ʧʨʦʙʣʝʤʳ ʣʶʙʦʛʦ ʘʩʧʝʢʪʘ ʯʝʣʦʚʝʯʝʩʢʦʡ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. ʕʪʦ ʜʝʣʘʝʪ ʘʢʪʫʘʣʴʥʳʤ ʚʳʨʘʙʦʪʢʫ ʜʝʪʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʦʟʜʘʥʠʷ 

ʜʠʟʘʡʥ-ʧʨʦʝʢʪʦʚ. 

Проект и проектирование 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʧʦʥʠʤʘʥʠʠ ʧʨʦʝʢʪ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʟʘʚʝʨʰʸʥʥʦʛʦ 

ʮʠʢʣʘ ʧʨʦʜʫʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʠ [2]. ʂʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ 

ʧʨʦʝʢʪʳ ʤʦʞʥʦ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʨʠʟʥʘʢʘʤ: 

1. ʇʦ ʪʠʧʫ, ʦʧʨʝʜʝʣʷʶʱʝʤʫʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ: 

½ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʡ; 

½ ʪʝʭʥʠʯʝʩʢʠʡ; 

½ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ; 

½ ʵʢʦʥʦʤʠʯʝʩʢʠʡ; 

½ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ; 

½ ʠʥʥʦʚʘʮʠʦʥʥʳʡ; 

½ ʩʦʮʠʘʣʴʥʳʡ; 

½ ʜʠʟʘʡʥʝʨʩʢʠʡ; 

½ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ; 

½ ʫʯʝʙʥʳʡ; 

½ ʩʤʝʰʘʥʥʳʡ. 

2. ʇʦ ʢʣʘʩʩʫ, ʟʘʚʠʩʷʱʝʤʫ ʦʪ ʩʪʝʧʝʥʠ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʠ ʠ ʤʘʩʰʪʘʙʘ: 

½ ʨʘʙʦʪʳ, ʠʥʘʯʝ ʥʘʟʳʚʘʝʤʳʝ ʦʧʝʨʘʮʠʷʤʠ; 

½ ʧʘʢʝʪʳ ʨʘʙʦʪ, ʷʚʣʷʶʱʠʝʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʦʧʝʨʘʮʠʡ, ʠʤʝʶʱʠʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʚʟʘʠʤʦʩʚʷʟʴ; 

½ ʧʨʦʝʢʪʳ; 

½ ʧʨʦʛʨʘʤʤʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ 

ʩʚʷʟʘʥʥʳʭ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ ʠ ʨʝʩʫʨʩʥʦ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʜʦʩʪʠʞʝʥʠʝ 

ʢʦʥʢʨʝʪʥʦʡ ʮʝʣʠ ʤʝʨʦʧʨʠʷʪʠʡ; 

½ ʤʫʣʴʪʠʧʨʦʝʢʪʳ, ʷʚʣʷʶʱʠʝʩʷ ʧʨʦʝʢʪʘʤʠ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʚʭʦʜʠʪ ʨʷʜ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʟʘʚʠʩʠʤʳʭ ʧʨʦʝʢʪʦʚ, ʦʙʲʝʜʠʥʷʝʤʳʭ ʦʙʱʝʡ ʨʝʩʫʨʩʥʦʡ 

ʙʘʟʦʡ; 
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½ ʧʦʨʪʬʝʣʠ ʧʨʦʝʢʪʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʦʝʢʪʦʚ, ʥʝ 
ʚʩʝʛʜʘ ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ. 

3. ʇʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ: 

½ ʢʨʘʪʢʦʩʨʦʯʥʳʝ, ʜʣʷʱʠʝʩʷ ʤʝʥʝʝ ʪʨʸʭ ʣʝʪ; 

½ ʩʨʝʜʥʝʩʨʦʯʥʳʝ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ ʦʪ ʪʨʸʭ ʜʦ ʧʷʪʠ 

ʣʝʪ; 

½ ʜʦʣʛʦʩʨʦʯʥʳʝ, ʧʨʦʜʦʣʞʘʶʱʠʝʩʷ ʙʦʣʝʝ ʧʷʪʠ ʣʝʪ. 

4. ʇʦ ʩʪʝʧʝʥʠ ʩʣʦʞʥʦʩʪʠ: 

½ ʧʨʦʩʪʳʝ; 

½ ʩʣʦʞʥʳʝ; 

½ ʚʳʩʦʢʦʡ ʩʣʦʞʥʦʩʪʠ. 

ɺʩʝ ʧʨʦʝʢʪʳ ʦʪ ʤʦʤʝʥʪʘ ʧʦʷʚʣʝʥʠʷ ʟʘʜʫʤʢʠ ʜʦ ʧʦʣʥʦʛʦ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʭʦʜʷʪ 

ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ ʨʘʟʚʠʪʠʷ. ʅʘʯʘʣʴʥʦʡ ʬʘʟʦʡ ʜʠʟʘʡʥ-ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʝʝ ʩʦʙʦʡ ʮʝʣʝʧʦʣʘʛʘʥʠʝ, ʧʨʠʤʝʥʷʶʱʝʝʩʷ ʧʨʠ ʨʘʙʦʪʝ ʩ ʩʦʮʠʘʣʴʥʳʤʠ, 

ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ, ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ, ʪʝʭʥʠʯʝʩʢʠʤʠ ʠ ʧʨʦʯʠʤʠ ʩʠʩʪʝʤʘʤʠ. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʪʘʢ ʠ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʜʠʟʘʡʥʝʨʩʢʠʭ ʦʙʲʝʢʪʦʚ. 

Технология создания дизайн-проекта 

ʈʝʘʣʠʟʘʮʠʷ ʚʩʝʭ ʧʨʦʝʢʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʪʝʭʥʦʣʦʛʠʡ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʭʘʨʘʢʪʝʨʥʦ 

ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʚʳʙʦʨʘ ʤʘʪʝʨʠʘʣʦʚ ʠ ʪʠʧʦʚ ʩʠʩʪʝʤ, ʜʠʟʘʡʥ-ʧʨʦʝʢʪʳ 

ʚʢʣʶʯʘʶʪ ʢʦʤʧʣʝʢʩ ʫʩʣʫʛ ʜʠʟʘʡʥʝʨʘ ʧʦ ʩʦʟʜʘʥʠʶ ʠʥʪʝʨʴʝʨʦʚ, ʵʢʩʪʝʨʴʝʨʦʚ, ʧʨʦʜʫʢʪʦʚ, 

ʦʙʲʝʢʪʦʚ ʣʠʙʦ ʩʠʩʪʝʤ, ʨʝʘʣʠʟʫʝʤʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʟʘʢʘʟʯʠʢʘ [3]. 

ɺ ʧʨʦʝʢʪʥʦʡ ʩʬʝʨʝ ʩʣʝʜʫʝʪ ʨʘʟʣʠʯʘʪʴ ʜʠʟʘʡʥ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ. ʈʘʟʨʘʙʦʪʢʘ 

ʜʠʟʘʡʥʘ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʩʪʳʭ 

ʧʨʦʜʫʢʪʦʚ ʠ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ [4]. ɼʠʟʘʡʥʝʨʳ ʩʢʣʦʥʥʳ ʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴʩʷ ʥʘ 

ʦʧʨʝʜʝʣʸʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʷʭ ʯʝʣʦʚʝʢʘ ʠ ʧʫʪʷʭ ʠʭ ʨʝʰʝʥʠʷ, ʜʝʣʘʶʱʠʭ ʧʨʦʜʫʢʪʳ 

ʫʜʦʙʥʳʤʠ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ ʙʝʟʦʧʘʩʥʳʤʠ. ɼʠʟʘʡʥ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ ʯʝʣʦʚʝʢʘ, 

ʥʘʧʨʘʚʣʝʥ ʥʘ ʫʣʫʯʰʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʪʨʝʙʠʪʝʣʷ ʠ ʧʨʦʜʫʢʪʘ. ɼʣʷ ʠʥʞʝʥʝʨʦʚ ʚ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʭʘʨʘʢʪʝʨʥʦ ʩʦʩʨʝʜʦʪʦʯʝʥʠʝ ʥʘ ʧʨʦʙʣʝʤʘʭ ʩʦʟʜʘʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦ 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʠʟʜʝʣʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʷʚʣʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʘ ʪʘʢʞʝ ʥʘ 

ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʩʦʛʣʘʩʥʦ ʫʩʣʦʚʠʷʤ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɼʠʟʘʡʥʝʨʳ ʨʘʙʦʪʘʶʪ ʩ 

ʯʝʣʦʚʝʯʝʩʢʠʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʠ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʫʩʣʦʚʠʷʤʠ ʧʦʪʨʝʙʣʝʥʠʷ, ʪʦʛʜʘ ʢʘʢ 

ʠʥʞʝʥʝʨʳ ʠʤʝʶʪ ʜʝʣʦ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʜʝʪʘʣʷʤʠ, ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴʶ. ɼʠʟʘʡʥʝʨʩʢʦʝ ʠ ʠʥʞʝʥʝʨʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʤʝʶʪ ʤʥʦʛʦ 

ʦʙʱʝʛʦ, ʧʦʩʢʦʣʴʢʫ ʦʪʨʘʞʘʶʪ ʘʩʧʝʢʪʳ ʝʜʠʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ɺʦ ʤʥʦʛʦʤ ʩ ʟʘʜʘʯʘʤʠ ʜʠʟʘʡʥʘ ʩʦʚʧʘʜʘʶʪ ʟʘʜʘʯʠ ʵʨʛʦʥʦʤʠʢʠ, ʧʦʵʪʦʤʫ ʵʪʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʩʦ ʩʚʦʠʤʠ ʧʨʠʥʮʠʧʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʥʮʝʧʪʫʘʣʴʥʳʤ 

ʘʧʧʘʨʘʪʦʤ ʠ ʤʝʪʦʜʦʣʦʛʠʝʡ ʤʦʛʫʪ ʦʙʲʝʜʠʥʷʪʴʩʷ ʚ ʝʜʠʥʫʶ ʪʝʭʥʦʣʦʛʠʶ, ʧʦʟʚʦʣʷʶʱʫʶ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʜʠʟʘʡʥ-ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ [5]. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʜʠʟʘʡʥ-

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ design thinking, ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ 

ʧʦʪʨʝʙʠʪʝʣʷ. ʊʝʭʥʦʣʦʛʠʷ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ [6]: 

1. ʇʦʛʨʫʞʝʥʠʝ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʦʛʦ ʧʨʦʝʢʪʥʘʷ ʢʦʤʘʥʜʘ ʫʛʣʫʙʣʷʝʪʩʷ ʚ 
ʢʦʥʪʝʢʩʪ ʧʦʩʪʘʚʣʝʥʥʦʡ ʧʨʦʙʣʝʤʳ ʩ ʧʦʟʠʮʠʠ ʢʦʤʧʘʥʠʠ ʠ ʢʦʥʝʯʥʦʛʦ 

ʧʦʪʨʝʙʠʪʝʣʷ. ʉʦʩʪʦʠʪ ʠʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʠ ʫʛʣʫʙʣʸʥʥʦʡ ʬʘʟ. ʅʘ ʧʝʨʚʦʡ 

ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʦʩʤʳʩʣʝʥʠʝ ʧʨʦʙʣʝʤʳ ʠ ʜʦʩʪʠʞʝʥʠʝ ʝʸ ʦʙʱʝʛʦ 

ʧʦʥʠʤʘʥʠʷ, ʥʘ ʚʪʦʨʦʡ ï ʚʳʷʚʣʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʧʦʪʨʝʙʥʦʩʪʝʡ, 

ʤʦʛʫʱʠʭ ʧʨʠʚʝʩʪʠ ʢ ʥʝʦʙʭʦʜʠʤʦʤʫ ʨʝʰʝʥʠʶ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ: 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 45 ð   

 

½ ʨʝʬʨʝʡʤʠʥʛ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʨʝʜʦʩʪʘʚʠʪʴ ʜʠʟʘʡʥʝʨʫ ʨʘʩʰʠʨʝʥʥʳʡ ʠ 

ʙʦʣʝʝ ʨʝʩʫʨʩʥʳʡ ʚʟʛʣʷʜ ʥʘ ʩʠʪʫʘʮʠʶ, ʠʟʤʝʥʠʚ ʝʛʦ ʦʪʥʦʰʝʥʠʝ ʢ ʥʝʡ ʧʨʠ 

ʧʦʤʦʱʠ ʩʙʦʨʘ ʩʚʝʜʝʥʠʡ ʦʙ ʦʙʲʝʢʪʝ, ʠʭ ʧʨʦʚʝʨʢʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ 

ʨʘʟʤʳʰʣʝʥʠʡ; 

½ ʧʦʠʩʢʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʦʜʷʱʠʝʩʷ ʧʫʪʸʤ ʥʘʙʣʶʜʝʥʠʷ ʠ 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʧʦʣʝʚʦʡ ʘʥʘʣʠʟ, ʧʦʤʦʛʘʶʱʠʡ 

ʢʦʤʘʥʜʝ ʜʠʟʘʡʥʝʨʦʚ ʣʫʯʰʝ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʢʦʥʪʝʢʩʪʝ ʠ ʧʦʜʛʦʪʦʚʠʪʴʩʷ ʢ 

ʧʦʥʠʤʘʥʠʶ ʵʪʘʧʦʚ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʦʜʫʢʪʘ ʣʠʙʦ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ; 

½ ʜʝʩʢ-ʠʩʩʣʝʜʦʚʘʥʠʷ, ʟʘʢʣʶʯʘʶʱʠʝʩʷ ʚ ʧʦʠʩʢʝ ʠʥʬʦʨʤʘʮʠʠ, ʢʘʩʘʶʱʝʡʩʷ 

ʪʝʤʘʪʠʢʠ ʧʨʦʝʢʪʘ, ʚ ʨʘʟʣʠʯʥʳʭ ʠʥʪʝʨʥʝʪ-ʠʩʪʦʯʥʠʢʘʭ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ 

ʤʠʨʦʚʳʭ ʪʝʥʜʝʥʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʩʥʦʚʥʳʤ ʦʙʲʝʢʪʦʤ ʣʠʙʦ ʩ 

ʦʪʥʦʩʷʱʠʤʠʩʷ ʢ ʥʝʤʫ ʧʨʦʜʫʢʪʘʤʠ. 

ʋʛʣʫʙʣʸʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʙʦʣʝʝ ʦʩʥʦʚʘʪʝʣʴʥʦʝ ʧʦʛʨʫʞʝʥʠʝ ʚ 

ʢʦʥʪʝʢʩʪ ʞʠʟʥʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʦʙʲʝʢʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʧʨʦʝʢʪʥʘʷ ʢʦʤʘʥʜʘ 

ʚʩʪʨʝʯʘʝʪʩʷ ʩ ʢʣʠʝʥʪʘʤʠ ʩ ʮʝʣʴʶ ʥʘʙʣʶʜʝʥʠʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʥʠʤʠ ʜʣʷ ʧʦʥʠʤʘʥʠʷ 

ʠʭ ʯʫʚʩʪʚ, ʧʝʨʝʞʠʚʘʥʠʡ ʠ ʧʦʪʨʝʙʥʦʩʪʝʡ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʠʤʝʥʷʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʤʝʪʦʜʦʚ: ʠʥʪʝʨʚʴʶ, ʜʝʥʴ ʠʟ ʞʠʟʥʠ, ʬʦʪʦʤʝʪʨʠʷ, ʪʝʥʝʚʦʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴ, ʚʢʣʶʯʸʥʥʦʝ ʥʘʙʣʶʜʝʥʠʝ, ʜʥʝʚʥʠʢ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʢʦʩʚʝʥʥʳʝ 

ʥʘʙʣʶʜʝʥʠʷ, ʦʙʤʝʥ ʠʩʪʦʨʠʷʤʠ, ʢʫʣʴʪʫʨʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ ʠ ʧʨʦʯʝʝ. 

2. ʇʨʦʙʣʝʤʘʪʠʟʘʮʠʷ, ʥʘʮʝʣʝʥʥʘʷ ʥʘ ʧʦʠʩʢ ʠ ʧʦʩʪʘʥʦʚʢʫ ʧʨʦʙʣʝʤ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʆʪ ʵʪʦʛʦ ʵʪʘʧʘ ʟʘʚʠʩʠʪ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʧʨʦʝʢʪʘ. 

ʆʥ ʚʢʣʶʯʘʝʪ: 

½ ʩʠʩʪʝʤʘʪʠʟʘʮʠʶ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ; 

½ ʩʦʩʪʘʚʣʝʥʠʝ ʩʭʝʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʧʫʪʸʤ ʥʘʭʦʞʜʝʥʠʷ ʩʚʷʟʝʡ ʤʝʞʜʫ 

ʵʣʝʤʝʥʪʘʤʠ ʜʠʟʘʡʥ-ʧʨʦʝʢʪʘ; 

½ ʨʘʟʨʘʙʦʪʢʘ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʢʘʨʪʳ, ʠʩʧʦʣʴʟʫʶʱʝʡʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʩʪʨʫʢʪʫʨʥʦʡ ʚʠʟʫʘʣʴʥʦʡ ʩʭʝʤʳ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ 

ʨʘʟʥʦʫʨʦʚʥʝʚʦʛʦ ʧʦʣʷ ʜʘʥʥʳʭ ʩ ʮʝʣʴʶ ʜʝʤʦʥʩʪʨʘʮʠʠ ʩʚʷʟʝʡ ʤʝʞʜʫ 

ʵʣʝʤʝʥʪʘʤʠ ʜʘʥʥʳʭ ʠ ʠʟʚʣʝʯʝʥʠʷ ʥʦʚʳʭ ʩʤʳʩʣʦʚ ʠʟ ʠʥʬʦʨʤʘʮʠʠ 

ʧʦʩʨʝʜʩʪʚʦʤ ʦʙʲʝʜʠʥʝʥʠʷ ʩʚʝʜʝʥʠʡ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʘʨʘʤʝʪʨʘʤ. 

ʊʘʢʞʝ ʧʨʦʙʣʝʤʘʪʠʟʘʮʠʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʥʘʭʦʞʜʝʥʠʝ ʢʨʠʪʝʨʠʝʚ ʜʣʷ 

ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʧʨʦʝʢʪʘ ʠ ʚʳʜʝʣʝʥʠʷ ʘʩʧʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʝʪʩʷ ʫʯʠʪʳʚʘʪʴ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʩʦʟʜʘʥʠʷ ʜʠʟʘʡʥ-ʧʨʦʝʢʪʘ. 

3. ʇʝʨʩʦʥʘʞ-ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʧʨʝʜʧʦʣʘʛʘʶʱʝʝ ʩʦʟʜʘʥʠʝ ʚʳʤʳʰʣʝʥʥʳʭ 

ʪʠʧʘʞʝʡ ʥʘ ʦʩʥʦʚʝ ʥʘʙʣʶʜʘʝʤʦʛʦ ʧʦʚʝʜʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

4. ʂʦʥʮʝʧʮʠʷ ʧʨʦʝʢʪʘ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʪʦʨʦʡ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ 

ʩʣʝʜʫʶʱʠʝ ʧʦʜʭʦʜʳ: 

½ ʤʦʟʛʦʚʦʡ ʰʪʫʨʤ ï ʠʥʪʝʥʩʠʚʥʘʷ ʛʝʥʝʨʘʮʠʷ ʠʜʝʡ ʠ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ, 

ʧʦʣʫʯʝʥʥʳʭ ʥʘʙʣʶʜʘʪʝʣʷʤʠ; 

½ ʪʚʦʨʯʝʩʢʠʡ ʩʝʤʠʥʘʨ ï ʩʦʚʝʱʘʥʠʝ ʚ ʚʠʜʝ ʛʨʫʧʧʦʚʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʥʘʮʝʣʝʥʥʳʭ ʥʘ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, ʪʚʦʨʯʝʩʪʚʘ ʠ 

ʩʦʜʝʡʩʪʚʠʝ ʨʘʟʨʘʙʦʪʢʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ. 

ʇʦʩʣʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʠ ʦʪʙʦʨ ʠʜʝʡ. 

5. ʇʨʦʪʦʪʠʧʠʨʦʚʘʥʠʝ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ. ʉʦʟʜʘʥʠʝ ʧʨʦʪʦʪʠʧʘ ʤʦʞʝʪ 

ʧʨʦʚʦʜʠʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʟʘʚʝʨʰʘʶʱʠʭ ʵʪʘʧʘʭ, ʥʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ 

ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ. ɺʦ ʚʨʝʤʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʚʘʞʥʦ ʢʘʢ ʫʯʠʪʳʚʘʪʴ 

ʨʝʘʢʮʠʶ ʟʘʢʘʟʯʠʢʘ ʥʘ ʧʨʝʜʣʦʞʝʥʥʦʝ ʨʝʰʝʥʠʝ, ʪʘʢ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʣʫʯʰʝʛʦ ʠʟʫʯʝʥʠʷ ʝʛʦ ʧʦʪʨʝʙʥʦʩʪʝʡ. 



ð 46 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

Заключение 

ʉʦʚʨʝʤʝʥʥʦʝ ʜʠʟʘʡʥ-ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʦʪʣʠʯʘʝʪʩʷ ʩʠʩʪʝʤʥʦʩʪʴʶ, ʘ ʝʛʦ ʦʩʥʦʚʦʡ 

ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʪʥʦʝ ʤʳʰʣʝʥʠʝ, ʩʦʩʪʦʷʱʝʝ ʚ ʢʦʤʧʣʝʢʩʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʠ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʠ ʥʦʚʳʭ ʠʜʝʡ ʚ ʮʝʣʦʩʪʥʳʡ ʜʠʟʘʡʥ-ʧʨʦʝʢʪ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʨʘʟʨʘʙʦʪʘʥʥʦʤʫ ʪʝʭʥʠʯʝʩʢʦʤʫ ʟʘʜʘʥʠʶ. ʂʦʤʧʣʝʢʩʥʳʡ ʭʘʨʘʢʪʝʨ ʪʝʭʥʠʯʝʩʢʦ-

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʟʘʩʪʘʚʣʷʝʪ ʦʪʦʡʪʠ ʦʪ ʜʝʣʝʥʠʷ 

ʥʘʫʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʥʘ ʛʣʘʚʥʳʝ ʠ ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ ʠ ʦʪʨʘʞʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʩʠʥʪʝʟʝ 

ʜʦʩʪʠʞʝʥʠʡ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ ʩ ʮʝʣʴʶ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ. ʇʦʜʭʦʜ ʢ ʩʦʟʜʘʥʠʶ 

ʜʠʟʘʡʥ-ʧʨʦʝʢʪʦʚ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ ʯʝʣʦʚʝʢʘ ʠ ʝʛʦ ʧʦʪʨʝʙʥʦʩʪʠ, ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʵʬʬʝʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʠ ʧʨʦʜʚʠʞʝʥʠʝ ʧʨʦʜʫʢʪʘ. 
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Анализ ландшафтной организации жилых районов малых городов, на примере г. 
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Аннотация 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʛʦʨʦʜ ʇʦʜʦʣʴʩʢ ʠ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʣʘʥʜʰʘʬʪʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ. ʈʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʟʝʣʝʥʝʥʠʶ. 

Ключевые слова: ʆʟʝʣʝʥʝʥʠʝ, ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʞʠʣʳʝ ʨʘʡʦʥʳ, 

ʣʘʥʜʰʘʬʪʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ, ʤʠʢʨʦʨʘʡʦʥʳ ʤʘʣʳʭ ʛʦʨʦʜʦʚ. 

 

Abstract 

The article considers the city of Podolsk and analyzes the landscape organization. 

Methodological recommendations for landscaping have been developed. 

Keywords: Landscaping, urban planning, residential areas, landscape organization, 

microdistricts of small cities 

 

ɺʩʪʫʧʣʝʥʠʝ: ɺʦʧʨʦʩ ʦʟʝʣʝʥʝʥʠʷ ʤʘʣʳʭ ʛʦʨʦʜʦʚ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. ʅʘʠʙʦʣʝʝ ʦʩʪʨʦ ʵʪʦ ʦʪʨʘʞʘʝʪʩʷ ʚ ʫʣʫʯʰʝʥʠʠ 

ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʚʥʫʪʨʠ ʜʚʦʨʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ 

ʧʦ ʦʟʝʣʝʥʝʥʠʶ ʧʦʟʚʦʣʠʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʜʣʦʞʝʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʨʝʛʠʦʥʘʣʴʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʨʛʘʥʦʚ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 47 ð   

 

ʚʣʘʩʪʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʤʦʥʪʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʠ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ 

ʨʘʟʚʠʪʠʷ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʢʦʤʧʣʝʢʩʘ 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʭ, ʣʘʥʜʰʘʬʪʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʭ, ʵʩʪʝʪʠʯʝʩʢʠʭ ʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʠ ʩʦʟʜʘʥʠʶ ʵʬʬʝʢʪʠʚʥʳʭ ʩʠʩʪʝʤ ʦʟʝʣʝʥʸʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʦʧʪʠʤʠʟʘʮʠʠ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʜʣʷ ʧʨʦʞʠʚʘʥʠʷ 

ʥʘʩʝʣʝʥʠʷ, ʦʟʜʦʨʦʚʣʝʥʠʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʥʘʠʣʫʯʰʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʦʪʜʳʭʘ 

ʥʘʩʝʣʝʥʠʷ, ʦʙʦʛʘʱʝʥʠʶ ʚʥʝʰʥʝʛʦ ʦʙʣʠʢʘ ʟʘʩʪʨʦʡʢʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ: ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʪʨʝʙʦʚʘʣʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʥʘ 

ʦʩʥʦʚʝ ʢʫʣʴʪʫʨʦʣʦʛʠʯʝʩʢʦʛʦ ʟʥʘʥʠʷ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʝʛʦ ʨʘʟʚʠʪʠʝ ʣʘʥʜʰʘʬʪʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʛʦʨʦʜʘ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʘ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʠ ʠ ʚ ʠʩʪʦʨʠʯʝʩʢʦʤ ʘʩʧʝʢʪʝ. 

ʊʝʦʨʝʪʠʯʝʩʢʦʡ ʙʘʟʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʨʘʟʨʘʙʦʪʢʠ ʧʦ ʩʣʝʜʫʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: 

- ʚʦʧʨʦʩʳ ʦʟʝʣʝʥʝʥʠʷ (ɸʛʘʣʴʮʝʚʘ ɺ.ɸ., ɺʠʥʦʛʨʘʜʦʚ ɹ.ɺ., ɹʳʣʦʚ, ɻʦʨʦʭʦʚ ɺ. ɸ., ʃʫʥʮ ʃ. 

ɹ.) -ʘʨʭʠʪʝʢʪʫʨʥʦ-ʣʘʥʜʰʘʬʪʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ (ʃ. ɺ. ɸʥʠʩʠʤʦʚʘ, ɺ. ɸ. 

ɻʦʨʦʭʦʚ, ɺ. ɸ. ʅʝʬʝʜʦʚ, ɸ. ɺ. ʉʳʯʝʚʘ ʠ ʜʨ.); -ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʝ ʘʩʧʝʢʪʳ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʨʝʜʳ (ʖ. ʗ. ɼʚʦʨʥʠʢʦʚ, ɽ. ɺ. ʂʦʪʣʷʨʦʚʘ, ɼ. ɸ. ʀʣʴʠʯʝʚʘ ʠ ʜʨ.); 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ: ɸʥʘʣʠʟ ʣʘʥʜʰʘʬʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʷ ʥʘʯʘʣʘ ʩ 

ʚʳʙʦʨʘ ʜʚʫʭ ʨʘʡʦʥʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦ ʨʘʟʥʳʤ ʩʪʦʨʦʥʘʤ ʦʪ ʮʝʥʪʨʘ ʛʦʨʦʜʘ. ʄʦʡ 

ʚʳʙʦʨ ʧʘʣ ʥʘ ʨʘʡʦʥ ʖʞʥʳʡ ʠ ʨʘʡʦʥ ɺʳʩʦʪʥʳʡ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʙʳʣʘ ʨʘʩʩʤʦʪʨʝʥʘ 

ʚʥʫʪʨʠ ʜʚʦʨʦʚʘʷ ʪʝʨʨʠʪʦʨʠʷ ʧʦ ʘʜʨʝʩʫ ʫʣʠʮʘ ʉʦʚʝʪʩʢʘʷ ʜ.33/44 ʠ ʧʦ ʫʣʠʮʝ 

ʂʦʤʩʦʤʦʣʴʩʢʘʷ, ʜ. 46. ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʙʳʣ ʧʨʦʚʝʜʝʥ 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʚʳʙʨʘʥʥʳʭ ʫʯʘʩʪʢʦʚ. ɼʘʥʥʳʝ ʘʥʘʣʠʟʘ ʙʳʣʠ ʩʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʫ 1,2. 

ʊʘʙʣʠʮʘ 1 

ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ: ʜʚʦʨ ʧʦ ʘʜʨʝʩʫ ʫʣ. ʉʦʚʝʪʩʢʘʷ ʜ.33/44 ʠ ʜʚʦʨ ʧʦ ʘʜʨʝʩʫ ʫʣ. 

ʂʦʤʩʦʤʦʣʴʩʢʘʷ, ʜ. 46 
Исходные данные 

двор по адресу ул. Советская д.33/44 двор по адресу ул. Комсомольская, д. 46 

ʋʩʣʦʚʥʳʡ ʘʜʨʝʩ: ʫʣ. ʉʦʚʝʪʩʢʘʷ ʜ.33/44 ʋʩʣʦʚʥʳʡ ʘʜʨʝʩ: ʫʣ. ʂʦʤʩʦʤʦʣʴʩʢʘʷ, ʜ. 46 

ʂʘʜʘʩʪʨʦʚʳʡ ʥʦʤʝʨ: 50:55:0030324 ʂʘʜʘʩʪʨʦʚʳʡ ʥʦʤʝʨ: 50:55:0030323:10 

ʌʦʨʤʘ ʚʣʘʜʝʥʠʷ: ʥʝʪ ʜʘʥʥʳʭ ʌʦʨʤʘ ʚʣʘʜʝʥʠʷ: ʥʝʪ ʜʘʥʥʳʭ 

ʂʘʪʝʛʦʨʠʷ ɿʋ: ʟʝʤʣʠ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʦʚ 
ʂʘʪʝʛʦʨʠʷ ɿʋ: ʟʝʤʣʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ 

ɺʈʀ ɿʋ: ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ,  

ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 
ɺʈʀ ɿʋ: ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ,  ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ: ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ: ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ 

ʋʣʫʯʰʝʥʠʷ ʥʘ ɿʋ: ʨʘʩʧʦʣʦʞʝʥʳ  

ʩʪʨʦʝʥʠʷ, ʜʘʥʥʳʭ ʧʦ ʦʙʱʝʡ ʧʣʦʱʘʜʠ 

ʥʝʪ. 

ʋʣʫʯʰʝʥʠʷ ʥʘ ɿʋ: ʨʘʩʧʦʣʦʞʝʥʳ  ʩʪʨʦʝʥʠʷ, ʜʘʥʥʳʭ 

ʧʦ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʥʝʪ. 

 

ʊʘʙʣʠʮʘ 2 
Окружение участка 

двор по адресу ул. Советская д.33/44 двор по адресу ул. Комсомольская, д. 46 

ʉʝʚʝʨ: ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʡ ʜʦʤ ʉʝʚʝʨ: ʙʠʟʥʝʩ-ʮʝʥʪʨ 

ʖʛ: ʧʨʦʝʟʞʘʷ ʯʘʩʪʴ ʫʣʠʮʳ ʖʛ: ʧʨʦʝʟʞʘʷ ʯʘʩʪʴ ʜʦʨʦʛʠ 

ɿʘʧʘʜ: ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʡ ʜʦʤ ɿʘʧʘʜ: ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʡ ʜʦʤ 

ɺʦʩʪʦʢ: ʆʇ ʟʘʚʦʜʘ ɿʠʥʛʝʨ ɺʦʩʪʦʢ: ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʡ ʜʦʤ 

 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʦʥʳ: ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʫʯʘʩʪʢʠ ʨʘʩʧʦʣʦʞʝʥʳ   ʚ   ʟʦʥʝ 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʙʱʝʩʪʚʝʥʥʦʡ ʟʘʩʪʨʦʡʢʠ, ʯʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʥʘʣʠʯʠʝ ʞʠʣʦʡ 

ʟʘʩʪʨʦʡʢʠïʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ  ʤʝʥʝʝ 20-25%  ʦʪ  ʦʙʱʝʛʦ  ʦʙʲʝʤʘ. ɻʠʧʦʪʝʪʠʯʝʩʢʠ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʘʷ ʜʦʣʷ ʟʘʩʪʨʦʡʢʠ: 40-45%. 

ʇʦ ʥʦʨʤʘʤ: ɾʠʣʘʷ ʟʘʩʪʨʦʡʢʘïʥʝ ʤʝʥʝʝ 25%. 

ʆʙʱʝʩʪʚʝʥʥʘʷ ʟʘʩʪʨʦʡʢʘ ïʥʝ ʤʝʥʝʝ 40% 



ð 48 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ɹʣʘʛʦʫʩʪʨʦʡʩʪʚʦ ïʥʝ ʤʝʥʝʝ 20% 

ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʙʳʣʦ ʫʯʪʝʥʦ, ʯʪʦ ʥʘ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʟʝʤʝʣʴʥʦʤ ʫʯʘʩʪʢʝ ʨʘʩʧʦʣʦʞʝʥʳ ʢʘʧʠʪʘʣʴʥʳʝ ʩʪʨʦʝʥʠʷ. 

ɸʥʘʣʠʟ ʊʕʇʦʚ: 

ʛʠʧʦʪʝʪʠʯʝʩʢʠ 

¶ ʥʝ ʫʯʠʪʳʚʘʷ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʪʨʦʝʥʠʷ (ʪ.ʢ. ʥʝʪ ʪʦʯʥʳʭ ʜʘʥʥʳʭ ʧʦ ʠʭ 

ʧʣʦʱʘʜʠ) 

¶ ʫʯʠʪʳʚʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʟʦʥʠʨʦʚʘʥʠʝ ʫʯʘʩʪʢʦʚ ï

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʙʱʝʩʪʚʝʥʥʳʝ ʟʦʥʳ, ʜʦʣʷ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ ï

ʧʨʦʮʝʥʪ ʟʘʩʪʨʦʡʢʠ ʪʝʨʨʠʪʦʨʠʠ ʙʫʜʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʦʪ 25%(min) ʜʦ 

45%(max). ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ ʚʦʟʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʦʢʦʣʦ ʜʦ 35%. 

ʇʦʪʝʥʮʠʘʣʴʥʦʝ ʚʣʠʷʥʠʝ ʉɿɿ: ʅʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʝ ʙʳʣʦ ʟʘʤʝʯʝʥʦ. ɺ 

ʣʶʙʦʤ ʩʣʫʯʘʝ, ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʙʫʜʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʤʠʥʠʤʠʟʠʨʦʚʘʥʦ, ʪʘʢ ʢʘʢ 

ʪʝʨʨʠʪʦʨʠʠ ʧʦʜʣʝʞʘʪ ʨʝʘʙʠʣʠʪʘʮʠʠ ʟʝʣʝʥʳʤʠ  ʥʘʩʘʞʜʝʥʠʷʤʠ. 

 

 
ʂʘʜʘʩʪʨʦʚʳʡ ʧʣʘʥ- ʜʚʦʨ ʧʦ ʘʜʨʝʩʫ ʫʣ. ʉʦʚʝʪʩʢʘʷ ʜ.33/44 

 

 
ʂʘʜʘʩʪʨʦʚʳʡ ʧʣʘʥ-ʜʚʦʨ ʧʦ ʘʜʨʝʩʫ ʫʣ. ʂʦʤʩʦʤʦʣʴʩʢʘʷ, ʜ. 46 

 

ɺr ʚʦʜ: ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʚʥʫʪʨʠ ʜʚʦʨʦʚʳʝ ʪʝʨʨʠʪʦʨʠʠ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳ ʜʣʷ ʦʟʝʣʝʥʝʥʠʷ. 

ʊʘʙʣʠʮʘ 4 

ɹʘʣʘʥʩ ʪʝʨʨʠʪʦʨʠʠ - ʜʚʦʨ ʧʦ ʘʜʨʝʩʫ ʫʣ. ʉʦʚʝʪʩʢʘʷ ʜ.33/44, ʜʚʦʨ ʧʦ ʘʜʨʝʩʫ ʫʣ. 

ʂʦʤʩʦʤʦʣʴʩʢʘʷ, ʜ. 46  

ˉ ʧ/ʧ ʅʘʠʤʝʥʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʇʣʦʱʘʜʴ 

ɺ ʤ
2
 

   
ʉʫʱʝʩʪʚʫʶʱʠʝ ʵʣʝʤʝʥʪʳ 

   

 
ʉʦʦʨʫʞʝʥʠʷ 

  



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 49 ð   

 

 
ʇʣʦʱʘʜʢʠ 100 

 

 
ɼʦʨʦʛʠ 300 

 

 
ɻʘʟʦʥʳ 100 

 
ʇʨʦʝʢʪʠʨʫʝʤʳʝ ʵʣʝʤʝʥʪʳ 

   

 
ï ʙʦʨʜʶʨ 50 

 

 
ʄɸʌ 10 

 

 
ʀʪʦʛʦ 560 

 
 

ʊʘʙʣʠʮʘ 5 

ɹʘʣʘʥʩ ʪʝʨʨʠʪʦʨʠʠ - ʜʚʦʨ ʧʦ ʘʜʨʝʩʫ ʫʣ. ʂʦʤʩʦʤʦʣʴʩʢʘʷ, ʜ. 46 

ˉ ʧ/ʧ ʅʘʠʤʝʥʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʇʣʦʱʘʜʴ 

ɺ ʤ
2
 

   
ʉʫʱʝʩʪʚʫʶʱʠʝ ʵʣʝʤʝʥʪʳ 

   

 
ʉʦʦʨʫʞʝʥʠʷ 

  

 
ʇʣʦʱʘʜʢʠ 100 

 

 
ɼʦʨʦʛʠ 500 

 

 
ɻʘʟʦʥʳ 100 

 

 
ʅʘʩʘʞʜʝʥʠʷ 50 

 
ʇʨʦʝʢʪʠʨʫʝʤʳʝ ʵʣʝʤʝʥʪʳ 

   

 
ï ʙʦʨʜʶʨ 10 

 

 
ʄɸʌ 50 

 

 
ʀʪʦʛʦ 810 

 
 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʤʠʢʨʦʨʘʡʦʥʦʚ ʥʝʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʪʦ ʝʩʪʴ ʚʨʝʜ 

ʞʠʪʝʣʷʤ ʥʝ ʥʘʥʦʩʠʪʩʷ. 

ʇʨʠ ʦʮʝʥʢʝ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʤʠʢʨʦʨʘʡʦʥʘ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʧʦʢʘʟʘʪʝʣʴ 

ʩʨʝʜʥʝʡ ʫʜʘʣʝʥʥʦʩʪʠ ʦʪ ʦʙʲʝʢʪʦʚ ʞʠʟʥʝʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʇʦʢʘʟʘʪʝʣʠ ʩʨʝʜʥʝʡ 

ʫʜʘʣʝʥʥʦʩʪʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʨʘʡʦʥ ʥʘʭʦʜʠʪʩʷ ʚ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʟʦʥʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʙʲʝʢʪʦʚ ʞʠʟʥʝʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝ ʚʦʟʥʠʢʘʝʪ 

ʧʨʦʙʣʝʤʘ ʧʨʠ ʧʝʨʝʜʚʠʞʝʥʠʠ ʜʦ ʧʫʥʢʪʦʚ ʥʘʟʥʘʯʝʥʠʷ ʧʘʩʩʘʞʠʨʦʚ. ʇʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ 

ʨʘʡʦʥʘ ʤʘʣʘ. 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʡ ʨʘʙʦʪʳ ʧʦ ʦʮʝʥʢʝ ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʤʠʢʨʦʨʘʡʦʥʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʭ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʘʥʥʳʝ 

ʤʠʢʨʦʨʘʡʦʥʳ ʥʝʜʦʩʪʘʪʦʯʥʦ ʙʣʘʛʦʫʩʪʨʦʝʥʳ, ʠʤʝʝʪ ʩʨʝʜʥʶʶ ʩʪʝʧʝʥʴ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ 

ʮʝʥʥʦʩʪʠ ʠ ʥʫʞʜʘʶʪʩʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʝʛʦ ʨʘʟʚʠʪʠʠ. 

Методические рекомендации по озеленению и благоустройству: 

¶ ɼʣʷ ʦʙʱʝʛʦ ʩʪʠʣʷ ʦʬʦʨʤʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʤʦʞʥʦ ʦʪʜʘʪʴ ʧʨʠʦʨʠʪʝʪ 

ʢʨʫʛʣʦʛʦʜʠʯʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʜʝʢʦʨʠʨʦʚʘʥʠʷ 

¶ ʚʳʙʦʨ ʥʝʪʨʝʙʦʚʘʪʝʣʴʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʥʝʚʳʩʦʢʘʷ ʪʨʫʜʦʝʤʢʦʩʪʴ ʚ ʫʭʦʜʝ ʟʘ 

ʧʦʩʘʜʢʘʤʠ. 

¶ ʆʜʥʠ ʠ ʪʝ ʞʝ ʩʧʦʩʦʙʳ ʤʦʱʝʥʠʷ ʪʨʦʪʫʘʨʦʚ ʠ ʧʦʜʲʝʟʜʥʳʭ ʟʦʥ 

¶ ʚʳʩʘʜʠʪʴ ʢʫʩʪʘʨʥʠʢʦʚʳʝ ʠ ʪʨʘʚʷʥʠʩʪʳʝ ʬʦʨʤʳ ʨʘʩʪʝʥʠʡ ʫʩʪʦʡʯʠʚʳʝ ʢ 

ʟʘʪʝʥʝʥʠʶ 

¶ ʜʦʙʘʚʠʪʴ ʥʝʙʦʣʴʰʫʶ ʩʝʪʴ ʪʨʦʧʠʥʦʢ ʚʳʤʦʱʝʥʥʳʭ ʙʨʫʩʯʘʪʢʦʡ ʠʣʠ 

ʪʨʦʪʫʘʨʥʦʡ ʧʣʠʪʢʦʡ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʄɸʌ (ʩʢʘʤʝʝʢ ʠ ʫʨʥ) 

¶ ʋʙʦʨʢʫ ʛʘʟʦʥʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʚʝʩʥʦʡ ʠ ʦʩʝʥʴʶ. ɺʝʩʥʦʡ 

ʫʙʠʨʘʶʪʩʷ ʦʩʪʘʪʢʠ ʩʫʭʦʡ ʪʨʘʚʳ, ʣʠʩʪʚʳ ʠ ʧʨʦʯʝʛʦ ʤʫʩʦʨʘ, ʢʦʪʦʨʳʡ 

ʟʘʜʝʨʞʠʚʘʝʪ ʨʦʩʪ ʨʘʩʪʝʥʠʡ, ʘ ʦʩʝʥʴʶ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʠʨʘʪʴ ʦʧʘʚʰʠʝ 



ð 50 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʣʠʩʪʴʷ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʚʳʧʨʝʚʘʥʠʷ ʪʨʘʚʳ. ɼʣʷ ʯʠʩʪʢʠ ʛʘʟʦʥʘ 

ʠʩʧʦʣʴʟʫʶʪ ʚʝʝʨʥʳʝ ʛʨʘʙʣʠ. 

¶ ʇʝʨʝʜ ʥʘʩʪʫʧʣʝʥʠʝʤ ʟʠʤʳ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʝʟʘʪʴ ʠ ʫʜʘʣʠʪʴ ʚʩʝ ʟʘʩʦʭʰʠʝ 

ʠ ʦʪʤʝʨʰʠʝ ʯʘʩʪʠ ʮʚʝʪʦʯʥʳʭ ʨʘʩʪʝʥʠʡ. ʆʩʪʘʚʣʷʶʪ ʥʝʪʨʦʥʫʪʳʤʠ ʪʦʣʴʢʦ 

ʪʝ ʨʘʩʪʝʥʠʷ, ʢʦʪʦʨʳʝ ʟʠʤʫʶʪ ʩ ʟʝʣʝʥʳʤʠ ʣʠʩʪʴʷʤʠ. ʉʨʝʟʘʥʥʳʝ ʣʠʩʪʴʷ ʠ 

ʩʪʝʙʣʠ ʩʛʨʝʙʘʶʪ ʚ ʢʫʯʫ ʛʨʘʙʣʷʤʠ ʠ ʩʞʠʛʘʶʪ. 

¶ ʇʦʩʣʝ ʧʝʨʝʩʘʜʢʠ, ʠʣʠ ʚʦ ʚʨʝʤʷ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʘ, ʮʚʝʪʳ ʪʨʝʙʫʶʪ 

ʙʦʣʴʰʝʛʦ ʧʦʣʠʚʘ, ʯʝʤ ʚ ʧʝʨʠʦʜ ʩʦʟʨʝʚʘʥʠʷ ʩʝʤʷʥ. ʅʘʠʣʫʯʰʠʤ ʩʯʠʪʘʝʪʩʷ 

ʚʝʯʝʨʥʠʡ ʧʦʣʠʚ. 

¶ ʋʜʦʙʨʝʥʠʷ: ʚʝʩʥʦʡ ʠ ʚ ʧʝʨʚʳʝ ʥʝʜʝʣʠ ʣʝʪʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʢʘʨʤʣʠʚʘʪʴ 

ʨʘʩʪʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʤ ʫʜʦʙʨʝʥʠʝʤ, ʥʝ ʟʘʙʳʚʘʷ ʧʨʦ ʦʙʷʟʘʪʝʣʴʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʸʤ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʘʟʦʪʘ. 

¶ ʈʳʭʣʝʥʠʝ: ʜʣʷ ʫʥʠʯʪʦʞʝʥʠʷ ʝʜʚʘ ʧʨʦʨʦʩʰʠʭ ʩʦʨʥʷʢʦʚ, ʮʠʨʢʫʣʠʨʦʚʘʥʠʷ 

ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʚʦʜʥʦ-ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ ʠ ʫʤʝʥʴʰʝʥʠʷ ʠʩʧʘʨʝʥʠʷ 

ʚʣʘʛʠ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʨʦʚʦʜʷʪ ʨʳʭʣʝʥʠʷ. 
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Аннотация 

ɸʨʭʠʪʝʢʪʫʨʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʩ ʪʝʢʫʱʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʵʪʦ ʥʝʙʦʣʴʰʘʷ ʦʪʨʘʩʣʴ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ. ɺ ʩʪʘʪʴʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʩʪʘʥʦʚʣʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ 

ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʢʘʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʦʥʘ ʜʘʝʪ ʩʝʡʯʘʩ, ʛʜʝ 

ʧʨʠʤʝʥʷʝʪʩʷ ʠ ʢʘʢʦʝ ʫ ʥʝʝ ʙʫʜʫʱʝʝ.  

Ключевые слова: ʘʨʭʠʪʝʢʪʫʨʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ, ʨʝʥʜʝʨʠʥʛ, ʧʝʨʩʧʝʢʪʠʚʳ, 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʉɸʇʈ, CAD. 

 

Abstract 

Architectural visualization, from the current point of view, is a small branch of 

computer graphics. In this article, we will consider the formation and development of 

architectural visualization, as well as what advantages it gives now, where it is applied and 

what its future is.  

Key words: architectural visualization, rendering, perspectives, software, CAD, CAD. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 51 ð   

 

1. Введение 

çɸʨʭʠʪʝʢʪʫʨʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷè, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʝʭʥʦʣʦʛʠʶ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ 

ʭʦʨʦʰʦ ʧʨʝʜʩʪʘʚʠʪʴ ʘʨʭʠʪʝʢʪʫʨʥʦʝ ʪʚʦʨʯʝʩʪʚʦ, ʢʦʥʮʝʧʮʠʶ, ʜʠʟʘʡʥ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʜʣʷ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ.  ɸʨʭʠʪʝʢʪʫʨʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ - ʵʪʦ 

ʥʘʫʢʘ, ʩʦʯʝʪʘʶʱʘʷ ʚ ʩʝʙʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʩʢʫʩʩʪʚʦ.   

ɼʣʷ ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ ʠ ʣʶʜʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʩ ʥʠʤʠ, ʮʝʣʴʶ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʷʚʣʷʝʪʩʷ ʦʧʠʩʘʥʠʝ ʢʘʯʝʩʪʚʘ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʨʝʭʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʢʦʪʦʨʦʝ ʝʱʝ ʥʝ 

ʙʳʣʦ ʧʦʩʪʨʦʝʥʦ ʠʣʠ ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʘʜʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʩ ʧʦʤʦʱʴʶ ʥʘʨʠʩʦʚʘʥʥʳʭ 

ʚʨʫʯʥʫʶ ʠʣʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʚʠʜʝʦ ʠ ʜʘʞʝ ʧʣʘʪʬʦʨʤ ʚʠʨʪʫʘʣʴʥʦʡ 

ʨʝʘʣʴʥʦʩʪʠ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʣʠ ʵʪʠ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʢʣʠʝʥʪʦʚ ʠʣʠ 

ʜʣʷ ʩʫʜʝʡʩʪʚʘ ʥʘ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʢʦʥʢʫʨʩʘʭ, ʚʩʝ ʦʥʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʚʦʧʣʦʱʝʥʠʷ 

ʠʜʝʠ ʚ ʞʠʟʥʴ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʤʝʪʦʜʳ ʠ ʧʨʠʝʤʳ ʚʠʟʫʘʣʠʟʘʮʠʠ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʧʨʦʷʚʣʷʶʪʩʷ 

ʧʦ-ʨʘʟʥʦʤʫ. ʇʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʧʦʤʦʛʘʝʪ ʥʘʤ ʧʦʥʷʪʴ 

ʠʩʢʫʩʩʪʚʦ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʥʘ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤ ʫʨʦʚʥʝ. 

ɺ ʦʙʣʘʩʪʠ ʘʨʭʠʪʝʢʪʫʨʳ, ʨʠʩʫʥʢʦʚ ʠ ʨʫʯʥʘʷ ʨʦʩʧʠʩʴ ʫʩʪʫʧʘʶʪ ʤʝʩʪʦ ʚʠʟʫʘʣʴʥʦʤʫ 

ʢʦʥʪʝʥʪʫ, ʢʦʪʦʨʳʡ çʧʨʠʚʣʝʢʘʝʪ ʚʥʠʤʘʥʠʝ ʠ ʟʘʧʦʤʠʥʘʝʪʩʷè. ɺ ʩʦʯʝʪʘʥʠʠ ʩ ʪʝʤ ʬʘʢʪʦʤ, 

ʯʪʦ ʫ ʥʘʩ ʫʞʝ ʝʩʪʴ ʣʘʚʠʥʘ ʠʟʦʙʨʘʞʝʥʠʡ, ʧʨʠʰʣʦ ʚʨʝʤʷ ʧʦʜʫʤʘʪʴ ʦ ʤʛʥʦʚʝʥʥʦʤ ʦʪʢʣʠʢʝ 

ʵʪʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʥʘ ʘʫʜʠʪʦʨʠʶ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʥʝʪʨʝʥʠʨʦʚʘʥʥʦʛʦ ʛʣʘʟʘ ʪʦʯʥʳʡ 

ʨʘʟʤʝʨ ʥʝ ʪʘʢ ʚʘʞʝʥ, ʢʘʢ ʦʩʚʝʱʝʥʠʝ, ʢʘʯʝʩʪʚʦ ʤʘʪʝʨʠʘʣʘ, ʪʝʢʩʪʫʨʘ, ʬʦʨʤʘ, ʮʚʝʪ ʠʣʠ 

ʣʶʙʳʝ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʘʪʤʦʩʬʝʨʫ: ʧʦʩʣʝʜʥʠʝ ʷʚʣʷʶʪʩʷ 

ʢʦʥʥʦʪʘʮʠʝʡ, ʩʢʨʳʪʦʡ ʟʘ ʠʟʦʙʨʘʞʝʥʠʝʤ. 

ɼʦʣʛʦʝ ʚʨʝʤʷ ʚ ʧʨʦʰʣʦʤ ʘʨʭʠʪʝʢʪʦʨʳ ʤʦʛʣʠ ʚʳʨʘʞʘʪʴ ʩʚʦʠ ʟʘʤʳʩʣʳ ʠ ʠʜʝʠ 

ʪʦʣʴʢʦ ʩ ʧʦʤʦʱʴʶ ʙʫʤʘʛʠ ʠ ʨʫʯʢʠ. ɺʩʝ ʣʠʥʠʠ, ʬʦʨʤʳ, ʨʘʟʤʝʨʳ ʠ ʧʦʣʦʞʝʥʠʷ ʟʜʘʥʠʷ 

ʜʦʣʞʥʳ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʦʩʪʦ ʠ ʷʩʥʦ, ʘ ʦʰʠʙʢʘ ʜʦʧʫʩʢʘʣʠʩʴ ʤʠʥʠʤʘʣʴʥʳʝ, ʠʥʘʯʝ 

ʧʨʠʭʦʜʠʣʦʩʴ ʪʨʘʪʠʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ ʥʘ ʠʭ ʠʩʧʨʘʚʣʝʥʠʝ. ɹʣʘʛʦʜʘʨʷ 

ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʦʛʨʘʤʤ ʠ ʪʝʭʥʦʣʦʛʠʷʤ, ʘʨʭʠʪʝʢʪʫʨʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʩʪʘʣʘ ʙʦʣʝʝ 

ʜʦʩʪʫʧʥʦʡ ʠ ʫʧʨʦʩʪʠʣʘ ʨʘʙʦʪʫ ʚʩʝʤ ʘʨʭʠʪʝʢʪʦʨʘʤ. 

2. Ознакомительная часть 

ʆʢʦʣʦ 60 ʣʝʪ ʥʘʟʘʜ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʧʨʦʠʟʦʰʣʦ ʥʝʯʪʦ, ʠʟʤʝʥʠʚʰʝʝ 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʚʝʩʴ ʩʪʨʦʠʪʝʣʴʥʳʡ ʤʠʨ. ɺʝʨʦʷʪʥʦ, ʚ 1960-ʭ ʛʦʜʘʭ ʜʦʢʪʦʨ ʧʦ ʠʤʝʥʠ 

ʇʘʪʨʠʢ ɼʞ. ʍʘʥʨʘʪʪʠ ʚʧʝʨʚʳʝ ʟʘʧʫʩʪʠʣ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʮʠʬʨʦʚʫʶ ʩʠʩʪʝʤʫ ʜʣʷ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʜʠʟʘʡʥʘ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʢʦʪʦʨʫʶ ʤʳ ʧʦʟʞʝ ʥʘʟʚʘʣʠ Computer Aided 

Design (Computer Aided Design)., CAD), ʦʥ ʩʪʘʣ ʦʪʮʦʤ ʦʩʥʦʚʘʪʝʣʝʤ ʉɸʇʈ.  

ʉʠʩʪʝʤʘ ʉɸʇʈ ʧʦʷʚʠʣʘʩʴ ʧʦʯʪʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʢʦʤʧʴʶʪʝʨʦʤ, ʧʦʵʪʦʤʫ ʩ 

ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ, ʩ ʨʘʟʚʠʪʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʉɸʇʈ ʠ ʨʦʩʪ ʧʦʧʫʣʷʨʥʦʩʪʠ 

ʘʨʭʠʪʝʢʪʫʨʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʜʦʩʪʠʛʣʠ ʧʦʨʘʟʠʪʝʣʴʥʦʛʦ ʤʘʩʰʪʘʙʘ.  

ʀʟ-ʟʘ ʥʠʟʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ ʢʦʤʧʴʶʪʝʨʦʚ ʪʝʭ ʚʨʝʤʝʥ 

ʩʠʩʪʝʤʘ ʉɸʇʈ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʨʘʥʝʝ, ʤʦʣʯʘ ʧʨʦʩʫʱʝʩʪʚʦʚʘʣʘ 30 ʣʝʪ, ʧʨʝʞʜʝ ʯʝʤ 

ʧʦʜʥʷʣʘʩʴ ʜʦ ʧʦʟʠʮʠʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʟʘʤʝʥʠʚ ʨʫʯʥʦʡ 

ʤʝʪʦʜ ʨʠʩʦʚʘʥʠʷ(ʯʝʨʯʝʥʠʷ) ʥʘ ʙʫʤʘʛʝ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʤʥʦʛʠʝ ʭʫʜʦʞʥʠʢʠ ʠ ʢʦʤʧʘʥʠʠ 

ʟʘʧʫʩʪʠʣʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʠʥʞʝʥʝʨʥʳʭ ʨʘʩʯʝʪʦʚ ʠ ʘʨʭʠʪʝʢʪʫʨʥʦʡ 

ʚʠʟʫʘʣʠʟʘʮʠʠ, ʢʦʪʦʨʦʝ ʩʳʛʨʘʣʦ ʞʠʟʥʝʥʥʦ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʠ ʧʨʦʛʨʝʩʩʝ ʦʪʨʘʩʣʠ, 

ʪʘʢʠʝ ʢʘʢ PRONTO, AutoCAD, SolidWorks, Autodesk Inventor, Autodesk 360, Sketchpad, 

ʠ ʪ. ʜ.  

ʌʘʢʪʠʯʝʩʢʠ, ʩʠʩʪʝʤʘ CAD - ʵʪʦ ʨʝʰʝʥʠʝ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ, ʢʦʪʦʨʦʝ 

ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʦʰʠʙʦʢ ʚ ʪʨʘʜʠʮʠʦʥʥʳʭ ʨʫʯʥʳʭ ʤʝʪʦʜʘʭ. ɿʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʠʩʦʚʘʥʠʷ(ʯʝʨʯʝʥʠʷ). ʇʦʵʪʦʤʫ ʩʝʡʯʘʩ ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʦʝʢʪʥʳʭ 

ʠʥʩʪʠʪʫʪʦʚ ʠʩʧʦʣʴʟʫʶʪ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʨʘʙʦʪʳ ʩ ʯʝʨʪʝʞʘʤʠ ʠ 

ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʝʡ.  

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚʩʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʠʜʝʠ ʠ ʧʣʘʥʳ ʩʦʟʜʘʥʳ ʚ ʉɸʇʈ, ʜʦʣʞʝʥ ʙʳʪʴ 

ʭʦʨʦʰʠʡ ʩʧʦʩʦʙ ʠʭ ʦʪʦʙʨʘʞʝʥʠʷ. ʉ ʪʝʭ ʧʦʨ ʧʦʷʚʠʣʘʩʴ ʪʝʭʥʦʣʦʛʠʷ çʘʨʭʠʪʝʢʪʫʨʥʦʡ 



ð 52 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʚʠʟʫʘʣʠʟʘʮʠʠè, ʢʦʪʦʨʘʷ ʧʨʦʠʟʚʝʣʘ ʨʝʚʦʣʶʮʠʶ ʚ ʘʨʭʠʪʝʢʪʫʨʥʦʤ ʚʳʨʘʞʝʥʠʠ ʠ 

ʚʠʟʫʘʣʠʟʘʮʠʠ. ʉ ʧʦʷʚʣʝʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʷ, 

ʦʩʦʙʝʥʥʦ ʩ ʧʦʷʚʣʝʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʛʨʘʤʤ Lumion, Twinmotion, 3DS Max, 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʪʘʣʦ ʙʦʣʝʝ ʦʪʢʨʳʪʳʤ ʠ 

ʚʩʝʦʙʲʝʤʣʶʱʠʤ. 

ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʭʫʜʦʞʥʠʢʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʬʦʨʤʫʣʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʙʣʠʟʢʠ ʢ ʨʝʘʣʴʥʳʤ ʚʳʯʠʩʣʝʥʠʷʤ ʬʠʟʠʯʝʩʢʠʭ ʪʨʝʭʤʝʨʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ, ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʚʫʭʤʝʨʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʨʝʘʣʠʩʪʠʯʥʳʝ ʵʬʬʝʢʪʳ 

ʚ ʪʨʝʭʤʝʨʥʦʡ ʩʨʝʜʝ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʥʘʟʳʚʘʝʪʩʷ ʨʝʥʜʝʨʠʥʛʦʤ. ʇʦʟʞʝ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ 

ʤʥʦʞʝʩʪʚʦ ʨʝʥʜʝʨʝʨʦʚ ʜʣʷ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ, ʥʘʚʝʨʥʦʝ, ʩʘʤʳʡ ʟʥʘʢʦʤʳʡ ʠʟ 

ʥʠʭ - Vray.   

3. Основная часть 
ɸʨʭʠʪʝʢʪʫʨʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʤʦʞʝʪ ʜʘʚʘʪʴ ʨʝʘʣʠʩʪʠʯʥʳʝ ʠʣʠ ʥʝʨʝʘʣʠʩʪʠʯʥʳʝ 

ʵʬʬʝʢʪʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʚʝʨʭʥʦʩʪʠ, ʤʘʪʝʨʠʘʣʦʚ ʠ 

ʦʩʚʝʱʝʥʠʷ. ɺʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʘʨʭʠʪʝʢʪʦʨʳ ʠʩʧʦʣʴʟʫʶʪ ʨʝʘʣʠʩʪʠʯʥʳʝ ʤʝʪʦʜʳ ʜʣʷ 

ʧʝʨʝʩʪʨʦʡʢʠ ʠʣʠ ʩʦʟʜʘʥʠʷ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ; ʥʦ ʪʘʢʞʝ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʣʥʫʶ ʛʨʘʬʠʢʫ ʠʣʠ ʥʝʨʝʘʣʠʩʪʠʯʥʳʝ ʤʝʪʦʜʳ, ʥʘʧʨʠʤʝʨ, ʧʨʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʦʩʥʦʚʥʦʡ ʢʦʥʮʝʧʮʠʠ. ɽʩʣʠ ʚʳ ʭʦʪʠʪʝ ʦʧʠʩʘʪʴ ʪʘʢʠʝ ʢʘʯʝʩʪʚʘ, ʢʘʢ 

ʪʦʯʥʳʡ ʨʘʟʤʝʨ ʠ ʨʘʟʤʝʨʳ ʧʨʝʜʤʝʪʘ, ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʝʝ ʪʦʯʥʳʡ ʠʥʩʪʨʫʤʝʥʪ 

ʚʠʟʫʘʣʠʟʘʮʠʠ, ʥʘʧʨʠʤʝʨ ʠʥʞʝʥʝʨʥʳʡ ʯʝʨʪʝʞ. ɽʩʣʠ ʚʳ ʭʦʪʠʪʝ ʧʦʢʘʟʘʪʴ ʙʦʣʝʝ ʦʙʱʫʶ 

ʠʜʝʶ ʠʣʠ ʢʦʥʮʝʧʮʠʶ, ʪʦ ʵʩʢʠʟ ʠʣʠ ʠʜʝʦʛʨʘʤʤʘ - ʚʘʰ ʣʫʯʰʠʡ ʚʳʙʦʨ. ʅʘʢʦʥʝʮ, ʝʩʣʠ ʚʳ 

ʭʦʪʠʪʝ ʧʦʢʘʟʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʪʦʛʜʘ ʯʝʨʪʝʞ - ʵʪʦ 

ʠʤʝʥʥʦ ʪʦ, ʯʪʦ ʚʘʤ ʥʫʞʥʦ. ɸʨʭʠʪʝʢʪʫʨʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʜʘʝʪ ʙʦʣʝʝ 

ʨʝʘʣʠʩʪʠʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʟʤʝʨʘʭ ʠ ʜʝʪʘʣʷʭ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʵʪʦ ʧʦʣʥʘʷ ʦʙʟʦʨʥʘʷ ʢʘʨʪʘ, 

ʚʠʟʫʘʣʠʟʘʮʠʷ, ʩʦʯʝʪʘʶʱʘʷ ʚ ʩʝʙʝ ʬʦʨʤʫ, ʦʩʚʝʱʝʥʠʝ, ʪʝʥʠ, ʤʘʪʝʨʠʘʣʳ, ʮʚʝʪʘ ʠ ʣʠʯʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʨʭʠʪʝʢʪʦʨʘ. ʅʦ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʢʘʢʦʡ ʵʬʬʝʢʪ ʩʦʟʜʘʝʪʩʷ, ʠʤ 
ʜʦʣʞʝʥ ʫʧʨʘʚʣʷʪʴ ʭʫʜʦʞʥʠʢ ʧʦ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠʣʠ ʧʨʦʬʝʩʩʠʦʥʘʣ ʚ 

ʦʙʣʘʩʪʠ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʢʦʪʦʨʳʡ ʧʦʥʠʤʘʝʪ ʚʝʩʴ ʧʨʦʮʝʩʩ ʠ ʵʪʘʧʳ. ɿʜʝʩʴ ʤʳ ʫʧʦʤʷʥʫʣʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤ, ʢʦʪʦʨʳʡ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʢʦʨʝʝ ʧʨʦʮʝʩʩ 

ʩʦʯʝʪʘʥʠʷ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʵʩʪʝʪʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ. ʂʘʢ ʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʜʨʫʛʠʭ ʩʬʝʨ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ. ʅʘʢʦʥʝʮ, ʥʝʢʦʪʦʨʳʝ ʧʨʦʛʨʘʤʤʳ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ 

Photoshop, Nuke, Fusion ʠ AfterEffect, ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʢʦʥʯʘʪʝʣʴʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʦʜʥʦʛʦ ʢʘʜʨʘ ʠʣʠ ʬʦʨʤʳ ʘʥʠʤʘʮʠʠ ʠ 

ʦʪʧʨʘʚʢʠ ʠʭ ʟʘʢʘʟʯʠʢʫ. 

ʕʪʠ ʧʨʦʮʝʩʩʳ ʧʦʟʚʦʣʷʶʪ ʯʝʣʦʚʝʢʫ, ʟʘʥʠʤʘʶʱʝʤʫʩʷ ʘʨʭʠʪʝʢʪʫʨʥʦʡ 

ʚʠʟʫʘʣʠʟʘʮʠʝʡ, ʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʩʦʟʜʘʥʠʷ ʧʨʦʩʪʳʭ ʚʠʟʫʘʣʠʟʘʮʠʡ ʜʦ ʘʨʭʠʪʝʢʪʫʨʥʦʡ 

ʘʥʠʤʘʮʠʠ.  

ɸʨʭʠʪʝʢʪʫʨʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚʦ ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ, ʚ ʢʦʪʦʨʳʭ 

ʪʨʝʙʫʝʪʩʷ ʩʦʟʜʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ, ʚʢʣʶʯʘʷ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʝʨʝʜ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ 

ʟʜʘʥʠʷ, ʧʨʦʜʘʞʫ ʥʝʜʦʩʪʨʦʝʥʥʳʭ ʟʜʘʥʠʡ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʦʩʚʝʱʝʥʠʷ ʠ ʩʚʝʪʦʪʝʭʥʠʢʠ, 

ʠʣʠ ʜʣʷ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʝʰʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʛʦʨʦʜʩʢʠʤ 

ʧʣʘʥʠʨʦʚʘʥʠʝʤ, ʨʝʛʠʦʥʘʣʴʥʳʤ ʠ ʜʨ. 

ʉʦʛʣʘʩʥʦ ʩʦʜʝʨʞʘʥʠʶ ʚʳʰʝʫʧʦʤʷʥʫʪʦʡ ʩʪʘʪʴʠ, ʥʝʢʦʪʦʨʳʝ ʣʶʜʠ ʤʦʛʫʪ 

ʧʦʜʫʤʘʪʴ, ʯʪʦ ʘʨʭʠʪʝʢʪʫʨʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʪʦʣʴʢʦ ʵʬʬʝʢʪʥʳʤʠ 

ʠʟʦʙʨʘʞʝʥʠʷʤʠ, ʥʦ ʵʪʦ, ʢʦʥʝʯʥʦ, ʥʝ ʪʘʢ. ʕʬʬʝʢʪʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʙʫʜʫʪ ʧʨʦʜʦʣʞʘʪʴ 

ʤʝʥʷʪʴʩʷ ʩ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʧʦʤʠʤʦ ʥʝʧʦʜʚʠʞʥʳʭ 2D-

ʠʟʦʙʨʘʞʝʥʠʡ, ʦʥ ʪʘʢʞʝ ʚʢʣʶʯʘʝʪ ʪʘʢʠʝ ʪʠʧʳ, ʢʘʢ ʧʘʥʦʨʘʤʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ 360 Á, 

ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʘʥʠʤʘʮʠʷ, ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, ʩʤʝʰʘʥʥʘʷ 

ʨʝʘʣʴʥʦʩʪʴ ʠ ʪ. ʜ. ʂʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩ ʞʠʚʦʧʠʩʴʶ ʠ ʬʦʪʦʛʨʘʬʠʝʡ, ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʝ 

ʠʩʢʫʩʩʪʚʦ ʚʩʝʛʜʘ ʧʦʜʯʝʨʢʠʚʘʣʦ ʨʦʣʴ ʩʚʝʪʘ, ʪʝʥʠ ʠ ʮʚʝʪʘ ʚ ʤʛʥʦʚʝʥʥʳʭ ʩʦʟʥʘʪʝʣʴʥʳʭ ʠ 

ʧʦʜʩʦʟʥʘʪʝʣʴʥʳʭ ʨʝʘʢʮʠʷʭ ʟʨʠʪʝʣʷ. ʕʪʦ ʧʨʠʚʝʣʦ ʢ ʨʘʟʚʠʪʠʶ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʤʝʪʦʜʦʚ, 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 53 ð   

 

ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʚʠʟʫʘʣʴʥʳʤ ʭʫʜʦʞʥʠʢʘʤ. ʉ ʧʦʤʦʱʴʶ ʵʪʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʚʠʟʫʘʣʴʥʳʝ ʭʫʜʦʞʥʠʢʠ ʤʦʛʫʪ ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ ʚʠʟʫʘʣʴʥʦʡ ʘʪʤʦʩʬʝʨʦʡ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʨʘʟʣʠʯʥʳʝ ʤʝʜʠʘ, ʦʪ ʭʦʣʩʪʘ, ʙʫʤʘʛʠ ʜʦ ʙʣʠʞʘʡʰʝʛʦ ʵʢʨʘʥʘ, ʯʪʦʙʳ ʩʪʠʤʫʣʠʨʦʚʘʪʴ 

ʵʤʦʮʠʠ ʩʚʦʝʡ ʘʫʜʠʪʦʨʠʠ. ɸ ʪʘʢʞʝ ʧʦʧʫʣʷʨʠʟʘʮʠʷ ʠ ʧʨʠʤʝʥʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ ʚ 

ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʜʚʠʞʢʠ ʨʝʥʜʝʨʠʥʛʘ ʩʤʦʛʣʠ ʫʜʦʚʣʝʪʚʦʨʠʪʴ 

ʨʘʟʣʠʯʥʳʝ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʠ ʠʥʜʫʩʪʨʠʠ 

ʦʪʦʙʨʘʞʝʥʠʷ ʚʦ ʤʥʦʛʠʭ ʘʩʧʝʢʪʘʭ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘ ʤʠʨʦʚʫʶ ʦʪʨʘʩʣʴ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʦ-

ʧʨʝʞʥʝʤʫ ʧʨʠʭʦʜʠʪʩʷ ʩʘʤʘʷ ʙʦʣʴʰʘʷ ʜʦʣʷ ʨʳʥʢʘ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʢʦʪʦʨʘʷ ʪʨʝʙʫʝʪ 

ʥʘʠʤʝʥʴʰʠʭ ʟʘʪʨʘʪ ʠ ʚʥʦʩʠʪ ʥʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ ʚ ʦʪʨʘʩʣʴ. ʆʜʥʘʢʦ ʵʪʘ ʩʠʪʫʘʮʠʷ 

ʧʨʝʪʝʨʧʝʚʘʝʪ ʦʛʨʦʤʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʠ ʩʧʦʩʦʙ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʵʬʬʝʢʪʘ ʪʘʢʞʝ ʧʝʨʝʭʦʜ ʥʘ 

360 Á ʀʟʦʙʨʘʞʝʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ. 

4. Вывод 
ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʢʘʢ ʤʝʥʷʝʪʩʷ ʨʳʥʦʢ, ʤʳ ʜʦʣʞʥʳ ʚʳʜʝʣʠʪʴ ʦʩʦʙʝʥʥʦ 

ʚʘʞʥʫʶ ʤʳʩʣʴ ï ʥʝʦʙʭʦʜʠʤʦ ʛʦʪʦʚʠʪʴʩʷ ʢ ʠʟʤʝʥʝʥʠʷʤ. ʄʥʦʛʠʝ ʚʝʜʫʱʠʝ ʩʪʨʦʠʪʝʣʴʥʳʝ 

ʢʦʤʧʘʥʠʠ ʥʘʯʘʣʠ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʟʜʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦʛʠʡ ʘʨʭʠʪʝʢʪʫʨʥʦʡ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ ʦʥʠ ʟʘʤʝʥʷʪ ʪʨʘʜʠʮʠʦʥʥʳʝ ʠ ʥʳʥʝʰʥʠʝ ʤʝʪʦʜʳ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʦʥʠ ʤʦʛʫʪ ʚʥʝʩʪʠ ʚ ʵʪʦ ʩʚʦʡ ʚʢʣʘʜ. 
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Аннотация 
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʦʣʴ ʦʟʝʣʝʥʝʥʠʷ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʤʘʣʳʭ 

ʛʦʨʦʜʦʚ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. ɸ 
ʪʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʙʣʝʤʳ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʠ 
ʧʨʝʜʣʘʛʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʚʘʨʠʘʥʪʳ ʠʭ ʨʝʰʝʥʠʷ. 

Ключевые слова: ʦʟʝʣʝʥʝʥʠʝ, ʤʘʣʳʡ ʛʦʨʦʜ, ʦʙʱʝʩʪʚʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, 
ʧʨʦʙʣʝʤʘʪʠʢʘ, ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ, ʧʦʩʘʜʦʯʥʳʡ ʤʘʪʝʨʠʘʣ. 

 
Abstract 
This article examines the role of greening urban areas in small towns in the creation of 

the most favorable conditions for the life of the population. It also examines existing 
problems in this sphere of municipal landscaping and offers some variants of their solution. 

Key words: greening, small town, public space /area/, problematics, green spaces, 
planting material. 

 
Актуальность: ɹʦʣʴʰʫʶ ʯʘʩʪʴ ʩʚʦʝʡ ʞʠʟʥʠ ʣʶʜʠ, ʧʨʦʞʠʚʘʶʱʠʝ ʚ ʛʦʨʦʜʝ, 

ʥʘʭʦʜʷʪʩʷ ʚ ʦʢʨʫʞʝʥʠʠ ʢʠʨʧʠʯʥʳʭ ʟʜʘʥʠʡ, ʙʝʪʦʥʥʳʭ ʧʦʩʪʨʦʝʢ ʠ ʨʘʟʣʠʯʥʳʭ 
ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʧʦʢʨʳʪʠʡ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʛʦʨʦʜʘʭ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʜʫʤʳʚʘʪʴ 
ʦʟʝʣʝʥʝʥʥʳʝ ʟʦʥʳ ʜʣʷ ʦʪʜʳʭʘ ʣʶʜʝʡ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʦʚ. 

ɺʘʞʥʘʷ ʨʦʣʴ ʚ ʦʟʝʣʝʥʝʥʠʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʦʪʚʦʜʠʪʩʷ ʧʘʨʢʘʤ, 
ʩʢʚʝʨʘʤ, ʙʫʣʴʚʘʨʘʤ ʠ ʛʦʨʦʜʩʢʠʤ ʩʘʜʘʤ. ɿʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʨʛʘʥʠʯʝʩʢʦʡ 



ð 54 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 
ʯʘʩʪʴʶ ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʩʪʨʫʢʪʫʨʳ ʵʪʠʭ ʧʨʦʩʪʨʘʥʩʪʚ ʠ ʣʶʙʦʛʦ ʩʦʚʨʝʤʝʥʥʦʛʦ ʛʦʨʦʜʘ ʚ 
ʮʝʣʦʤ ʠ ʚʳʧʦʣʥʷʶʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʬʫʥʢʮʠʠ [3]. ʕʪʠ ʬʫʥʢʮʠʠ ʤʦʞʥʦ ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ 
ʜʚʝ ʙʦʣʴʰʠʝ ʛʨʫʧʧʳ: ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʠ ʜʝʢʦʨʘʪʠʚʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʝ. 

ʉʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ: 

½ ʉʥʠʞʝʥʠʝ ʟʘʧʳʣʝʥʥʦʩʪʠ ʠ ʟʘʛʘʟʦʚʘʥʥʦʩʪʠ ʚʦʟʜʫʭʘ 

½ ɻʘʟʦʟʘʱʠʪʥʘʷ ʨʦʣʴ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ 

½ ɺʝʪʨʦʟʘʱʠʪʥʘʷ ʨʦʣʴ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ 

½ ʌʠʪʦʥʮʠʜʥʦʝ ʜʝʡʩʪʚʠʝ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ 

½ ɺʣʠʷʥʠʝ ʥʘʩʘʞʜʝʥʠʡ ʥʘ ʪʝʧʣʦʚʦʡ ʨʝʞʠʤ 

½ ɺʣʠʷʥʠʝ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʥʘ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ 

½ ɺʣʠʷʥʠʝ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʚʝʪʨʦʚ 

½ ɿʥʘʯʝʥʠʝ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ ʙʦʨʴʙʝ ʩ ʰʫʤʦʤ 
ɼʝʢʦʨʘʪʠʚʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʬʫʥʢʮʠʠ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ: 

½ ʃʘʥʜʰʘʬʪʦʦʙʨʘʟʫʶʱʘʷ 

½ ʇʣʘʥʠʨʦʚʦʯʥʘʷ 

½ ʆʨʛʘʥʠʟʘʮʠʷ ʦʪʜʳʭʘ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ [4]. 
ɺ ʙʦʣʴʰʠʭ ʛʦʨʦʜʘʭ ʚʦʧʨʦʩʫ ʦʟʝʣʝʥʝʥʠʷ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ  ʫʜʝʣʷʝʪʩʷ 

ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ. ɺ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ ʧʨʦʚʦʜʷʪʩʷ ʨʘʟʣʠʯʥʳʝ 
ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʫʭʦʜʫ ʟʘ ʥʘʩʘʞʜʝʥʠʷʤʠ ʠ ʛʘʟʦʥʥʳʤʠ ʧʦʢʨʳʪʠʷʤʠ, ʝʞʝʛʦʜʥʦ 
ʚʳʜʝʣʷʶʪʩʷ ʩʨʝʜʩʪʚʘ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʢʘʢ ʤʠʥʠʤʫʤ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 
ʥʘʩʘʞʜʝʥʠʡ ʠ ʥʘ ʟʘʤʝʥʫ ʩʪʘʨʳʭ ʠ ʙʦʣʴʥʳʭ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʧʦʨʦʜ. ɺ ʤʘʣʳʭ 
ʛʦʨʦʜʘʭ ʈʦʩʩʠʠ ʜʝʣʘ ʦʙʩʪʦʷʪ ʥʘʤʥʦʛʦ ʭʫʞʝ.  

ʂʘʢ ʧʨʘʚʠʣʦ, ʧʦʧʘʜʘʷ ʚ ʛʦʨʦʜʘ, ʥʝ ʷʚʣʷʶʱʠʝʩʷ ʦʙʣʘʩʪʥʳʤʠ ʮʝʥʪʨʘʤʠ, ʤʳ 
ʥʘʙʣʶʜʘʝʤ ʟʘʙʨʦʰʝʥʥʳʝ ʧʘʨʢʦʚʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʩʢʚʝʨʳ ʩ ʙʦʣʴʥʳʤʠ ʠ ʥʝʫʭʦʞʝʥʥʳʤʠ 
ʜʝʨʝʚʴʷʤʠ, ʛʦʨʦʜʩʢʠʝ ʩʘʜʳ ʩ ʟʘʨʦʩʰʠʤʠ ʮʚʝʪʥʠʢʘʤʠ ʠ ʚʳʪʦʧʪʘʥʥʳʤ ʛʘʟʦʥʦʤ.  

 

 
ʈʠʩʫʥʦʢ 1 ï ʉʢʚʝʨ ʠʤʝʥʠ ʄ. ʀ. ʂʘʣʠʥʠʥʘ (ʛ. ʄʦʨʰʘʥʩʢ, ʊʘʤʙʦʚʩʢʘʷ ʦʙʣʘʩʪʴ) 

 

 
ʈʠʩʫʥʦʢ 2 ï ʇʘʨʢ ʇʦʙʝʜʳ (ʛ. ʄʦʨʰʘʥʩʢ, ʊʘʤʙʦʚʩʢʘʷ ʦʙʣʘʩʪʴ) 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 55 ð   

 

 
ʈʠʩʫʥʦʢ 3 ï ʆʟʝʣʝʥʝʥʠʝ ʫʣʠʮ (ʛ. ʄʦʨʰʘʥʩʢ, ʊʘʤʙʦʚʩʢʘʷ ʦʙʣʘʩʪʴ). 

 

ʇʝʨʚʦʡ ʠ ʩʘʤʦʡ ʛʣʘʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʦʟʝʣʝʥʝʥʠʷ ʷʚʣʷʝʪʩʷ  ʝʛʦ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ. ɺ 

ʩʦʚʨʝʤʝʥʥʳʭ ʛʦʨʦʜʘʭ, ʛʜʝ ʛʣʘʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʧʣʦʪʥʦʩʪʴ ʟʘʩʪʨʦʡʢʠ, 

ʟʘʯʘʩʪʫʶ ʥʝ ʭʚʘʪʘʝʪ ʤʝʩʪʘ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʜʘʞʝ ʥʝʙʦʣʴʰʠʭ ʩʢʚʝʨʦʚ ʠ ʧʘʨʢʦʚ, ʢʦʪʦʨʳʝ 

ʚʥʦʩʠʣʠ ʙʳ ʙʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʦʟʜʦʨʦʚʣʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʛʦʨʦʜʘ. ɺʦ-ʚʪʦʨʳʭ, 

ʧʘʨʢʦʚʳʝ ʟʦʥʳ ʚ ʛʦʨʦʜʩʢʦʡ ʯʝʨʪʝ ʤʦʛʫʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦ. ʅʘʧʨʠʤʝʨ, 

ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʩʢʚʝʨʦʚ ʠ ʧʘʨʢʦʚ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʮʝʥʪʨʝ ʛʦʨʦʜʘ, ʘ ʥʘ ʦʢʨʘʠʥʘʭ 

ʙʫʜʝʪ ʥʝʭʚʘʪʢʘ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. 

ɼʨʫʛʘʷ ʧʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʠʤʝʶʱʠʭʩʷ ʥʘʩʘʞʜʝʥʠʡ 

ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʥʫʞʜʘʝʪʩʷ ʚ ʫʭʦʜʝ ʠʣʠ ʞʝ ʪʨʝʙʫʝʪ ʚʳʨʫʙʢʠ. 

ʅʘʩʘʞʜʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʝʜʥʳʤ ʘʩʩʦʨʪʠʤʝʥʪʦʤ ʜʨʝʚʝʩʥʳʭ ʚʠʜʦʚ ʠ ʧʣʦʭʠʤ 

ʩʘʥʠʪʘʨʥʳʤ ʩʦʩʪʦʷʥʠʝʤ. 

ʅʝʤʘʣʦ ʚʘʞʥʘʷ ʧʨʦʙʣʝʤʘ ʤʘʣʳʭ ʛʦʨʦʜʦʚ - ʮʚʝʪʦʯʥʦʝ ʦʬʦʨʤʣʝʥʠʝ ʪʝʨʨʠʪʦʨʠʡ. 

ʎʚʝʪʦʯʥʦʝ ʦʬʦʨʤʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʟʝʣʝʥʝʥʠʷ - ʠ 

ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʦʤʬʦʨʪʥʦʡ çʚʠʟʫʘʣʴʥʦʡè ʩʨʝʜʳ ʛʦʨʦʜʘ. 

ʈʘʟʚʠʪʠʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʮʚʝʪʦʯʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʤʦʛʫʪ ʩʦʧʫʪʩʪʚʦʚʘʪʴ ʪʘʢʠʝ ʦʯʝʚʠʜʥʳʝ 

ʥʝʛʘʪʠʚʥʳʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʫʭʫʜʰʘʶʱʘʷʩʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʚ ʛʦʨʦʜʝ, ʥʘʣʠʯʠʝ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʜʝʬʠʮʠʪ ʩʚʦʙʦʜʥʳʭ ʟʝʤʝʣʴʥʳʭ ʧʣʦʱʘʜʝʡ, ʚʳʩʦʢʘʷ 

ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʝ ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ. ʂʘʯʝʩʪʚʦ ʮʚʝʪʦʯʥʦʛʦ 

ʦʬʦʨʤʣʝʥʠʷ ʩʚʦʜʠʪʩʷ ʢ ʥʫʣʶ. ʆʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ - ʙʝʜʥʳʡ ʘʩʩʦʨʪʠʤʝʥʪ ʮʚʝʪʦʯʥʳʭ 

ʢʫʣʴʪʫʨ, ʩʦʟʜʘʥʠʝ ʮʚʝʪʥʠʢʦʚ  ʩʝʟʦʥʥʦʛʦ ʮʚʝʪʝʥʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʦʩʥʦʚʥʦʝ 

ʚʨʝʤʷ ʛʦʨʦʜʩʢʠʝ ʮʚʝʪʥʠʢʠ ʥʘʭʦʜʷʪʩʷ ʚ ʥʝ ʜʝʢʦʨʘʪʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ [2]. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʘʩʩʦʨʪʠʤʝʥʪ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʤʘʣʳʭ ʛʦʨʦʜʘʭ ʥʝ ʚʝʣʠʢ. 

ʏʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʨʘʩʪʝʥʠʷ: ʪʦʧʦʣʴ ʧʠʨʘʤʠʜʘʣʴʥʳʡ, ʪʦʧʦʣʴ 

ʜʨʦʞʘʱʠʡ, ʣʠʧʘ ʤʝʣʢʦʣʠʩʪʥʘʷ, ʙʦʷʨʳʰʥʠʢ ʢʨʦʚʘʚʦ-ʢʨʘʩʥʳʡ, ʩʥʝʞʥʦʷʛʦʜʥʠʢ ʙʝʣʳʡ, 

ʢʣʸʥ ʦʩʪʨʦʣʠʩʪʥʳʡ, ʩʠʨʝʥʴ ʚʝʥʛʝʨʩʢʘʷ, ʝʣʴ ʦʙʳʢʥʦʚʝʥʥʘʷ, ʝʣʴ ʛʦʣʫʙʘʷ. ʇʝʨʝʯʠʩʣʝʥʥʳʝ 

ʨʘʩʪʝʥʠʷ ʭʦʨʦʰʦ ʧʦʜʭʦʜʷʪ ʜʣʷ ʛʦʨʦʜʩʢʦʛʦ ʦʟʝʣʝʥʝʥʠʷ ʠ ʦʙʣʘʜʘʶʪ ʬʫʥʢʮʠʷʤʠ, 

ʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʨʘʥʝʝ, ʥʦ ʠʭ ʧʦʪʝʥʮʠʘʣ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝ ʚ ʧʦʣʥʫʶ ʩʠʣʫ [1]. 

Рекомендации: 
ɼʣʷ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʛʦʨʦʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʘʣʳʭ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ 

ʩʭʝʤʳ ʧʦʩʘʜʢʠ ʠ ʧʦʜʦʙʨʘʪʴ ʘʩʩʦʨʪʠʤʝʥʪ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʳʡ ʧʦʜʦʡʜʝʪ ʜʣʷ 

ʦʟʝʣʝʥʝʥʠʷ ʣʶʙʳʭ ʪʝʨʨʠʪʦʨʠʡ ʛʦʨʦʜʘ.   

ɼʣʷ ʦʟʝʣʝʥʝʥʠʷ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʳʣʝ- ʠ 

ʛʘʟʦʫʩʪʦʡʯʠʚʳʝ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʝ ʥʘʩʘʞʜʝʥʠʷ. ʊʦʧʦʣʴ - ʦʜʥʦ ʠʟ ʩʘʤʳʭ 

ʫʩʪʦʡʯʠʚʳʭ ʢ ʟʘʛʨʷʟʥʝʥʠʶ ʘʪʤʦʩʬʝʨʳ ʜʝʨʝʚʦ, ʪʘʢʞʝ ʦʥ ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ 

ʥʝʧʨʠʭʦʪʣʠʚʳʭ ʠ ʙʳʩʪʨʦ ʨʘʩʪʫʱʠʭ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʜʝʢʦʨʘʪʠʚʥʦʩʪʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʚʳʩʘʞʠʚʘʪʴ ʩʦ ʩʪʦʨʦʥʳ ʪʨʦʪʫʘʨʘ ʞʠʚʫʶ ʠʟʛʦʨʦʜʴ ʠʟ ʥʠʟʢʦʨʦʩʣʳʭ ʢʫʩʪʘʨʥʠʢʦʚ (ʜʦ 2ʤ). 

ʆʪʣʠʯʥʳʤ ʚʘʨʠʘʥʪʦʤ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʙʫʜʝʪ ʩʧʠʨʝʷ ʩʨʝʜʥʷʷ [4]. 



ð 56 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

 
ʈʠʩʫʥʦʢ 4 ï ʉʭʝʤʘ ʧʦʩʘʜʢʠ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚʜʦʣʴ ʜʦʨʦʛʠ (a-ʪʦʧʦʣʴ 

ʧʠʨʘʤʠʜʘʣʴʥʳʡ, b-ʩʧʠʨʝʷ ʩʨʝʜʥʷʷ) 

 

ɼʣʷ ʦʟʝʣʝʥʝʥʠʷ ʙʫʣʴʚʘʨʘ ʧʦʜʦʡʜʫʪ ʩʣʝʜʫʶʱʠʝ ʨʘʩʪʝʥʠʷ: ʝʣʴ ʛʦʣʫʙʘʷ, ʩʠʨʝʥʴ, 

ʚʝʥʛʝʨʩʢʘʷ, ʩʥʝʞʥʦʷʛʦʜʥʠʢ ʙʝʣʳʡ, ʣʠʧʘ ʤʝʣʢʦʣʠʩʪʥʘʷ [4]. 

 

 
ʈʠʩʫʥʦʢ 5 ï ʉʭʝʤʘ ʦʟʝʣʝʥʝʥʠʷ ʙʫʣʴʚʘʨʘ (a - ʝʣʴ ʛʦʣʫʙʘʷ, b - ʩʠʨʝʥʴ ʚʝʥʛʝʨʩʢʘʷ, c - ʩʥʝʞʥʦʷʛʦʜʥʠʢ ʙʝʣʳʡ, d 

ï ʣʠʧʘ ʤʝʣʢʦʣʠʩʪʥʘʷ) 

 

Выводы: 
ʋʯʠʪʳʚʘʷ, ʯʪʦ ʚ ʤʠʨʝ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʦʛʨʘʥʠʯʝʥʠʷ ʨʦʩʪʘ ʢʨʫʧʥʳʭ 

ʛʦʨʦʜʦʚ, ʩʣʝʜʫʝʪ ʩʪʨʝʤʠʪʴʩʷ ʢ ʩʦʟʜʘʥʠʶ ʙʦʣʝʝ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʚ 

ʥʝʙʦʣʴʰʠʭ ʠ ʩʨʝʜʥʠʭ ʛʦʨʦʜʘʭ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʥʠʭ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ çʟʝʣʸʥʦʛʦè 

ʦʢʨʫʞʝʥʠʷ. 

***  
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Аннотация 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʝʪʦʜʠʢʘ ʧʦ ʨʘʟʤʝʱʝʥʠʶ ʦʙʨʘʙʘʪʳʚʘʶʱʠʭ 

ʫʩʪʨʦʡʩʪʚ ʥʘ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʦʪʦʢʘʭ ʩʠʩʪʝʤʳ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩ ʮʝʣʴʶ 

ʩʦʢʨʘʱʝʥʠʷ ʩʨʝʜʥʝʡ ʜʣʠʪʝʣʴʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʟʘʷʚʢʠ. ɼʘʥʥʘʷ ʟʘʜʘʯʘ ʦʪʥʦʩʠʪʩʷ ʢ ʢʣʘʩʩʫ 

NP-ʧʦʣʥʳʭ ʟʘʜʘʯ, ʠ ʝʝ ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʚʦʟʤʦʞʥʦ ʥʘʡʪʠ ʣʠʰʴ ʧʦʣʥʳʤ ʧʝʨʝʙʦʨʦʤ. 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʘʣʛʦʨʠʪʤ ʧʦʟʚʦʣʷʝʪ ʥʘʡʪʠ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʝʝ ʨʝʰʝʥʠʝ ʟʘ 

ʧʦʣʠʥʦʤʠʘʣʴʥʦʝ ʚʨʝʤʷ. 

Ключевые слова: ʩʠʩʪʝʤʘ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʝ, 

ʞʘʜʥʳʡ ʘʣʛʦʨʠʪʤ, NP-ʧʦʣʥʘʷ ʟʘʜʘʯʘ. 

 

Abstract 

The article proposes a technique for placing processing devices on parallel streams of 

a queuing system in order to reduce the average processing time of a request. This problem 

pertains to the class of NP-complete problems, and its optimal solution can only be found by 

exhaustive search. The proposed algorithm allows a researcher to find a reasonably good 

solution within polynomial time. 

Keywords: queuing system, parallelisation, greedy algorithm, NP-complete problem. 

 

ɿʘʯʘʩʪʫʶ ʩʠʩʪʝʤʳ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʦʜʝʨʞʘʪ ʚ ʩʝʙʝ ʫʯʘʩʪʢʠ, ʥʘ ʢʦʪʦʨʳʭ 

ʦʙʨʘʙʦʪʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʧʘʨʘʣʣʝʣʴʥʦ, ʘ ʟʘʪʝʤ ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʢʘʢʠʤ-ʣʠʙʦ 

ʦʙʨʘʟʦʤ ʘʛʨʝʛʠʨʫʶʪʩʷ. ʆʧʪʠʤʘʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʥʘ 

ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʦʪʦʢʘʭ ʤʦʞʝʪ ʙʳʪʴ ʥʝʦʯʝʚʠʜʥʳʤ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʧʦʪʦʢʦʚ ʠ/ʠʣʠ ʫʩʪʨʦʡʩʪʚ. ʇʨʦʙʣʝʤʘ ʫʩʫʛʫʙʣʷʝʪʩʷ ʥʘʣʠʯʠʝʤ ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʝʞʜʫ 

ʫʩʪʨʦʡʩʪʚʘʤʠ, ʥʘʧʨʠʤʝʨ, ʢʦʛʜʘ ʜʣʷ ʥʘʯʘʣʘ ʦʙʨʘʙʦʪʢʠ ʟʘʷʚʢʠ ʥʘ ʦʜʥʦʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ 

ʫʩʪʨʦʡʩʪʚʘʭ ʪʨʝʙʫʝʪʩʷ ʨʝʟʫʣʴʪʘʪ ʦʙʨʘʙʦʪʢʠ ʥʘ ʦʜʥʦʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʜʨʫʛʠʭ 

ʫʩʪʨʦʡʩʪʚʘʭ. ɼʘʣʝʝ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʪʘʢʠʝ ʫʯʘʩʪʢʠ ʩ ʧʘʨʘʣʣʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʢʘʢ 

ʥʝʢʦʪʦʨʫʶ ʘʙʩʪʨʘʢʪʥʫʶ ʩʠʩʪʝʤʫ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ɺ ʪʘʢʦʡ ʩʠʩʪʝʤʝ ʟʘʜʘʯʘ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ n ʧʦʪʦʢʦʚ, ʥʘ ʢʘʞʜʦʤ ʠʟ ʢʦʪʦʨʳʭ 

ʥʘʭʦʜʠʪʩʷ ʤʥʦʞʝʩʪʚʦ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʫʟʣʦʚ. ʅʘ ʢʘʞʜʦʤ ʧʦʪʦʢʝ ʩʠʩʪʝʤʳ 

ʝʜʠʥʦʚʨʝʤʝʥʥʦ ʦʙʨʘʙʘʪʳʚʘʪʴ ʟʘʜʘʯʫ ʤʦʞʝʪ ʪʦʣʴʢʦ ʦʜʠʥ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʫʟʝʣ. 

ɺʳʯʠʩʣʠʪʝʣʴʥʳʝ ʫʟʣʳ ʩʠʩʪʝʤʳ ʥʝʢʦʪʦʨʳʤ ʦʙʨʘʟʦʤ ʟʘʚʠʩʷʪ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. 

ɿʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʫʟʣʘʤʠ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʣʷ ʘʢʪʠʚʘʮʠʠ ʟʘʚʠʩʠʤʦʛʦ ʫʟʣʘ (ʜʘʣʝʝ ï 

çʧʦʪʨʝʙʠʪʝʣʴè) ʥʝʦʙʭʦʜʠʤʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʚʩʝʭ ʫʟʣʦʚ, ʦʪ ʢʦʪʦʨʳʭ ʵʪʦʪ ʫʟʝʣ 

ʟʘʚʠʩʠʪ (ʜʘʣʝʝ ï çʧʨʦʠʟʚʦʜʠʪʝʣʝʡè). ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʚʳʧʦʣʥʝʥʠʝ ʥʝʢʦʪʦʨʦʛʦ ʧʦʪʦʢʘ 

ʜʦʭʦʜʠʪ ʜʦ ʫʟʣʘ-ʧʦʪʨʝʙʠʪʝʣʷ ʨʘʥʴʰʝ, ʯʝʤ ʟʘʚʝʨʰʘʶʪ ʨʘʙʦʪʫ ʫʟʣʳ-ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʥʘ 

ʜʨʫʛʦʤ ʧʦʪʦʢʝ, ʧʦʪʦʢ ʩ ʫʟʣʦʤ-ʧʦʪʨʝʙʠʪʝʣʝʤ ʙʣʦʢʠʨʫʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʚʩʝ ʫʟʣʳ-

ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʥʝ ʟʘʚʝʨʰʘʪ ʨʘʙʦʪʫ.   ʋʟʣʳ ʤʦʛʫʪ ʥʝ ʩʦʩʪʦʷʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʟʘʚʠʩʠʤʦʩʪʠ 

ʥʠ ʩ ʢʘʢʠʤ ʜʨʫʛʠʤ ʫʟʣʦʤ. ʅʘ ʨʠʩ. 1 ʩʭʝʤʘʪʠʯʝʩʢʠ ʠʟʦʙʨʘʞʝʥ ʧʨʠʤʝʨ ʪʘʢʦʡ ʩʠʩʪʝʤʳ. 

ʇʫʥʢʪʠʨʥʦʡ ʣʠʥʠʝʡ ʦʙʦʟʥʘʯʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʫʟʣʘʤʠ. 

 



ð 58 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

 
ʈʠʩʫʥʦʢ 1. ʇʨʠʤʝʨ ʩʠʩʪʝʤʳ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩ ʧʘʨʘʣʣʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʦʡ 

 

ɺʚʝʜʝʤ ʥʝʢʦʪʦʨʳʝ ʦʙʦʟʥʘʯʝʥʠʷ. ʇʫʩʪʴ ὔ ὲὨ ï ʤʥʦʞʝʩʪʚʦ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 
ʫʟʣʦʚ ʩʠʩʪʝʤʳ, Ὕ ὸὬ ï ʤʥʦʞʝʩʪʚʦ ʧʦʪʦʢʦʚ. ɿʘʜʘʜʠʤ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʫʟʣʘ ʧʦʪʦʢʫ 

ʧʨʝʜʠʢʘʪʦʤ ʥʘʜ ʤʥʦʞʝʩʪʚʦʤ ὔ Ὕ:  

ὃὲὨȟὸὬ
ρȟ̆ ̒̌̉ ̔̈̆̌ ὲὨ ̖̠̎́̏̅̉̓̒ ̎  ́̐̏̓̏̋̆ ὸὬ
πȟ̆ ̒̌̉ ̔̈̆̌ ὲὨ ̎  ̖̠̆̎́̏̅̉̓̒ ̎  ́̐̏̓̏̋̆ ὸὬ

 ,  (1) 

ʛʜʝ ὲὨɴ ὔȟὸὬɴ Ὕ. 

ɿʘʜʘʜʠʤ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʫʟʣʘʤʠ ʧʨʝʜʠʢʘʪʦʤ ʥʘʜ ʤʥʦʞʝʩʪʚʦʤ ὔ ὔ: 

ὈὲὨȟὲὨ
ρȟ̆ ̒̌̉ ̔̈̆̌ ὲὨ ̠̟̎́̐̑̍̔ ̈́̃̉̒̉̓ ̏  ̓̔̈̌́ ὲὨ

πȟ̆ ̒̌̉ ̔̈̆̌ ὲὨ ̠̟̎́̐̑̍̔ ̎  ̆̈́̃̉̒̉̓ ̏  ̓̔̈̌́ ὲὨ
   (2) 

ὖ  ï ʤʥʦʞʝʩʪʚʦ ʫʟʣʦʚ, ʦʪ ʢʦʪʦʨʳʭ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʫʟʝʣ ὲὨ: 

ὖ ὲὨȿὈὲὨȟὲὨ ρ       (3) 

ὅ  ï ʤʥʦʞʝʩʪʚʦ ʫʟʣʦʚ, ʢʦʪʦʨʳʝ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʷʪ ʦʪ ʫʟʣʘ ὲὨ: 

ὅ ὲὨȿὈὲὨȟὲὨ ρ     (4) 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʟʘʜʘʯʠ Ὥ-ʤ ʧʦʪʦʢʦʤ ʙʫʜʝʪ ʨʘʚʥʘ ʩʫʤʤʝ ʜʣʠʪʝʣʴʥʦʩʪʝʡ 
ʦʙʨʘʙʦʪʢʠ ʟʘʜʘʯʠ ʚʩʝʤʠ ʫʟʣʘʤʠ ʥʘ ʵʪʦʤ ʧʦʪʦʢʝ: 

†ὸὬ Ὠ В ὃὲὨȟὸὬ †ὲὨ
ȿȿ

 ,     (5) 

ʛʜʝ †ὲὨ  ï ʜʣʠʪʝʣʴʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʟʘʜʘʯʠ ʫʟʣʦʤ ὲὨ, Ὠ ï ʩʫʤʤʘʨʥʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʙʣʦʢʠʨʦʚʢʠ ʥʘ ʧʦʪʦʢʝ ὸὬ. 

ɿʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʧʦʜʙʦʨ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʠʩʪʝʤʳ. ɺ ʢʘʯʝʩʪʚʝ 

ʢʨʠʪʝʨʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʩʠʩʪʝʤʳ ʧʨʠ ʧʦʣʥʦʡ ʟʘʛʨʫʟʢʝ. ɿʘʜʘʯʘ ʤʘʢʩʠʤʠʟʘʮʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʨʠ 

ʧʦʣʥʦʡ ʟʘʛʨʫʟʢʝ ʵʢʚʠʚʘʣʝʥʪʥʘ ʟʘʜʘʯʝ ʤʠʥʠʤʠʟʘʮʠʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʟʘʜʘʯʠ 

ʩʠʩʪʝʤʦʡ. ʅʘ ʚʳʭʦʜʝ ʠʟ ʩʠʩʪʝʤʳ ʚʩʝ ʦʙʨʘʙʘʪʳʚʘʝʤʳʝ ʧʘʨʘʣʣʝʣʴʥʦ ʧʦʜʟʘʜʘʯʠ 

ʦʙʲʝʜʠʥʷʶʪʩʷ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʟʘʜʘʯʠ ʩʠʩʪʝʤʦʡ ʦʛʨʘʥʠʯʝʥʘ 

ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʦʙʨʘʙʦʪʢʠ ʧʦʜʟʘʜʘʯʠ ʥʘʠʙʦʣʝʝ ʤʝʜʣʝʥʥʳʤ ʠʟ ʧʦʪʦʢʦʚ: 

† ÍÁØ†ὸὬ ȟ†ὸὬ ȟȣȟ†ὸὬ     (6) 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʟʘʜʘʯʠ ʫʟʣʦʤ ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʢʦʥʢʨʝʪʥʦʛʦ ʫʟʣʘ ʠ ʥʝ 

ʟʘʚʠʩʠʪ ʦʪ ʧʦʪʦʢʘ, ʥʘ ʢʦʪʦʨʦʤ ʨʘʩʧʦʣʦʞʝʥ ʫʟʝʣ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʤʝʥʴʰʘʷ 

ʚʦʟʤʦʞʥʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʟʘʜʘʯʠ ʦʛʨʘʥʠʯʝʥʘ ʩʥʠʟʫ: 

†
В
ȿȿ

ȿȿ
 ,     (7) 

ʛʜʝ ȿὝȿ ï ʤʦʱʥʦʩʪʴ ʤʥʦʞʝʩʪʚʘ ʧʦʪʦʢʦʚ (ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʦʢʦʚ). 

ʀʟ ʬʦʨʤʫʣ (6) ʠ (7) ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʤʠʥʠʤʘʣʴʥʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʦʙʨʘʙʦʪʢʠ ʟʘʜʘʯʠ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʜʚʫʭ ʫʩʣʦʚʠʡ: 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 59 ð   

 

½ ʉʫʤʤʘʨʥʦʝ ʚʨʝʤʷ ʙʣʦʢʠʨʦʚʦʢ ʥʘ ʚʩʝʭ ʧʦʪʦʢʘʭ ʤʠʥʠʤʘʣʴʥʦʝ, 

½ ɼʣʠʪʝʣʴʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʟʘʜʘʯʠ ʨʘʩʧʨʝʜʝʣʝʥʘ ʧʦ ʧʦʪʦʢʘʤ ʢʘʢ ʤʦʞʥʦ 

ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦ. 

ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʵʪʦʡ ʟʘʜʘʯʠ, ʚ ʢʦʪʦʨʦʤ ʩʚʷʟʠ ʤʝʞʜʫ ʫʟʣʘʤʠ 

ʦʪʩʫʪʩʪʚʫʶʪ, ʪʦ ʧʝʨʚʦʝ ʫʩʣʦʚʠʝ (ʦ ʩʫʤʤʘʨʥʦʤ ʚʨʝʤʝʥʠ ʙʣʦʢʠʨʦʚʦʢ) ʤʦʞʥʦ ʠʩʢʣʶʯʠʪʴ, 

ʧʦʩʢʦʣʴʢʫ ʙʣʦʢʠʨʦʚʢʠ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʩʚʷʟʝʡ ʤʝʞʜʫ ʫʟʣʘʤʠ. 

ʊʦʛʜʘ ʟʘʜʘʯʘ ʩʚʦʜʠʪʩʷ ʢ ʧʦʠʩʢʫ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʟʙʠʝʥʠʷ ʤʥʦʞʝʩʪʚʘ ʜʣʠʪʝʣʴʥʦʩʪʝʡ 

ʦʙʨʘʙʦʪʢʠ ʫʟʣʦʚ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʤʥʦʞʝʩʪʚ, ʨʘʚʥʦʝ ʢʦʣʠʯʝʩʪʚʫ ʧʦʪʦʢʦʚ ʩʠʩʪʝʤʳ ï ʢ 

ʠʟʚʝʩʪʥʦʡ NP-ʧʦʣʥʦʡ ʟʘʜʘʯʝ ʦ ʨʘʟʙʠʝʥʠʠ. 

ʆʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ NP-ʧʦʣʥʳʭ ʟʘʜʘʯ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʪʦʣʴʢʦ 

ʧʦʣʥʳʤ ʧʝʨʝʙʦʨʦʤ. ʂʦʣʠʯʝʩʪʚʦ ʩʧʦʩʦʙʦʚ ʨʘʟʤʝʱʝʥʠʷ Ὧ ʫʟʣʦʚ ʧʦ ὲ ʧʦʪʦʢʘʤ ʨʘʚʥʦ 
ὲ ẗάȦ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʧʝʨʝʙʨʘʪʴ ʟʘ ʨʘʟʫʤʥʦʝ ʚʨʝʤʷ ʧʨʠ ʫʞʝ ʥʝʙʦʣʴʰʠʭ Ὧ ʠ ὲ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʟʘ ʧʦʣʠʥʦʤʠʘʣʴʥʦʝ ʚʨʝʤʷ 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʵʚʨʠʩʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ. ɼʣʷ ʟʘʜʘʯʠ ʨʘʟʙʠʝʥʠʷ ʜʦʢʘʟʘʥʦ, ʯʪʦ 

ʞʘʜʥʳʡ ʘʣʛʦʨʠʪʤ ʚʩʝʛʜʘ ʧʨʠʚʦʜʠʪ ʢ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦʤʫ ʨʝʟʫʣʴʪʘʪʫ ï ʦʪʢʣʦʥʝʥʠʝ ʦʪ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʥʝ ʙʦʣʝʝ   [4]. 

ʇʨʠʤʝʥʠʤ ʢ ʟʘʜʘʯʝ ʞʘʜʥʳʡ ʧʦʜʭʦʜ. ʇʫʩʪʴ ʠʟʥʘʯʘʣʴʥʦ ʚʩʝ ὲ ʧʦʪʦʢʦʚ ʧʫʩʪʳ. ʅʘ 
ʢʘʞʜʦʡ ʠʪʝʨʘʮʠʠ ʘʣʛʦʨʠʪʤʘ ʙʫʜʝʤ ʚʳʙʠʨʘʪʴ ʢʘʢʦʡ ʫʟʝʣ ʥʘ ʢʘʢʦʤ ʧʦʪʦʢʝ ʨʘʟʤʝʱʘʪʴ. 

ɾʘʜʥʳʡ ʧʦʜʭʦʜ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʠʥʷʪʠʠ ʣʦʢʘʣʴʥʦ-ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʢʨʠʪʝʨʠʠ ʣʦʢʘʣʴʥʦʡ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʜʣʷ ʧʦʪʦʢʦʚ 

ʠ ʫʟʣʦʚ. 

ʇʦʪʦʢ ὸὬ ʙʫʜʝʤ ʚʳʙʠʨʘʪʴ ʪʘʢʦʡ, ʯʪʦʙʳ ʪʝʢʫʱʘʷ ʩʫʤʤʘʨʥʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʦʙʨʘʙʦʪʢʠ ʥʘ ʥʝʤ ʙʳʣʘ ʤʠʥʠʤʘʣʴʥʘ: 

†ὸὬ ÍÉÎ†ὸὬ ȟȣȟ†ὸὬ      (8) 

ʇʦʪʦʢʦʚ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʫʩʣʦʚʠʶ (8) ʤʦʞʝʪ ʙʳʪʴ ʥʝʩʢʦʣʴʢʦ. ʆʙʳʯʥʦ 

ʚʳʙʨʘʪʴ ʤʦʞʥʦ ʣʶʙʦʡ, ʦʜʥʘʢʦ, ʚ ʥʝʢʦʪʦʨʦʤ ʩʣʫʯʘʝ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʦʧʠʩʘʥ ʜʘʣʝʝ, 

ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ ʢʦʥʢʨʝʪʥʳʡ ʧʦʪʦʢ. 

ʅʘ ʚʳʙʨʘʥʥʦʤ ʧʦʪʦʢʝ ὸὬ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʤʝʩʪʠʪʴ ʫʟʝʣ. ɺʳʙʦʨ ʫʟʣʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʩʣʦʞʥʝʝ: ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʙʦʨʘ ʧʝʨʚʦʛʦ ʧʦ ʧʦʨʷʜʢʫ ʧʦʩʣʝ 

ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʩʦʨʪʠʨʦʚʢʠ.  

ʉʥʘʯʘʣʘ ʩʦʨʪʠʨʦʚʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʚʦʟʨʘʩʪʘʥʠʶ ʜʣʠʪʝʣʴʥʦʩʪʠ ʙʣʦʢʠʨʦʚʢʠ, 

ʢʦʪʦʨʫʶ ʧʦʨʦʜʠʪ ʨʘʟʤʝʱʝʥʠʝ ʫʟʣʘ ʥʘ ʚʳʙʨʘʥʥʦʤ ʧʦʪʦʢʝ.  

ɼʣʠʪʝʣʴʥʦʩʪʴ ʙʣʦʢʠʨʦʚʢʠ ʚʳʯʠʩʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ὨὲὨȟὸὬ ÍÁØπȟÍÁØᶰ ὸ ὲὨȟὸὬ †ὸὬ ,  (9) 

ʛʜʝ ὖ  ï ʤʥʦʞʝʩʪʚʦ ʫʟʣʦʚ, ʦʪ ʢʦʪʦʨʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʫʟʝʣ ὲὨ, ὸ ὲὨȟὸὬ 

ï ʚʨʝʤʷ ʦʢʦʥʯʘʥʠʷ ʨʘʙʦʪʳ ʫʟʣʘ ὲὨ ʥʘ ʧʦʪʦʢʝ ὸὬ. 
ɿʘʪʝʤ, ʥʘ ʩʣʝʜʫʶʱʝʤ ʫʨʦʚʥʝ (ʚʥʫʪʨʠ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʫʟʣʦʚ ʩ ʦʜʠʥʘʢʦʚʦʡ 

ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʙʣʦʢʠʨʦʚʢʠ), ʩʦʨʪʠʨʦʚʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʫʙʳʚʘʥʠʶ ʦʩʪʘʪʦʯʥʦʡ 

ʜʣʠʪʝʣʴʥʦʩʪʠ ï ʩʫʤʤʘʨʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʚʩʝʭ ʟʘʚʠʩʠʤʳʭ ʫʟʣʦʚ, ʚʢʣʶʯʘʷ 

ʠʩʭʦʜʥʳʡ ʫʟʝʣ: 

† ὲὨ †ὲὨ В †ὲὨᶰ   ,    (10) 

ʛʜʝ ὅ  ï ʤʥʦʞʝʩʪʚʦ ʫʟʣʦʚ, ʢʦʪʦʨʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘʚʠʩʷʪ ʦʪ ʫʟʣʘ ὲὨ. 
ʅʘ ʩʣʝʜʫʶʱʝʤ ʫʨʦʚʥʝ ʫʟʣʳ (ʩ ʦʜʠʥʘʢʦʚʳʤʠ † ʠ Ὠ) ʩʦʨʪʠʨʫʶʪʩʷ ʧʦ ʢʘʪʝʛʦʨʠʷʤ: 

ʩʥʘʯʘʣʘ ʫʟʣʳ, ʫ ʢʦʪʦʨʳʭ ʝʩʪʴ ʭʦʪʷ ʙʳ ʦʜʠʥ ʟʘʚʠʩʠʤʳʡ ʦʪ ʥʠʭ ʫʟʝʣ, ʟʘʪʝʤ ʦʙʦʩʦʙʣʝʥʥʳʝ 

ʫʟʣʳ, ʥʝ ʠʤʝʶʱʠʝ ʩʚʷʟʝʡ ʩ ʜʨʫʛʠʤʠ ʫʟʣʘʤʠ, ʟʘʪʝʤ ï ʫʟʣʳ, ʟʘʚʠʩʷʱʠʝ ʦʪ ʜʨʫʛʠʭ ʫʟʣʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʩʦʨʪʠʨʦʚʢʠ ʫʟʣʦʚ ʩ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤ 

ʧʨʠʦʨʠʪʝʪʦʤ ʧʦ-ʧʨʝʞʥʝʤʫ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʥʝʩʢʦʣʴʢʦ. ɺ ʫʧʨʦʱʝʥʥʦʤ ʚʘʨʠʘʥʪʝ, ʢʦʛʜʘ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʫʟʣʳ ʩʠʩʪʝʤʳ ʠʤʝʶʪ ʧʦʩʪʦʷʥʥʫʶ ʜʣʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ, ʥʝ ʠʤʝʝʪ 

ʟʥʘʯʝʥʠʷ ʢʘʢʠʝ ʢʦʥʢʨʝʪʥʦ ʠʟ ʥʘʠʙʦʣʝʝ ʧʨʠʦʨʠʪʝʪʥʳʭ ʫʟʣʦʚ ʠ ʧʦʪʦʢʦʚ ʚʳʙʠʨʘʪʴ. 

ʆʜʥʘʢʦ, ʚ ʨʝʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ ʵʪʘ ʚʝʣʠʯʠʥʘ ʩʣʫʯʘʡʥʘ, ʠʟ-ʟʘ ʯʝʛʦ ʚ ʩʣʫʯʘʝ, ʢʘʢ ʥʘ ʨʠʩ. 2, 



ð 60 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ὸ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʙʣʦʢʠʨʦʚʢʘ ʥʘ ʥʠʞʥʝʤ ʧʦʪʦʢʝ, ʝʩʣʠ ʫʟʝʣ-

ʧʦʩʪʘʚʱʠʢ (ʋʟʝʣ 1) ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʜʦʣʴʰʝ ʩʨʝʜʥʝʛʦ. 

 

 
ʈʠʩʫʥʦʢ 2. ʇʨʠʤʝʨ ʚʝʨʦʷʪʥʦʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʙʣʦʢʠʨʦʚʢʠ 

 

ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʟʤʝʱʘʪʴ ʫʟʝʣ-

ʧʦʪʨʝʙʠʪʝʣʴ ʥʘ ʪʦʤ ʞʝ ʧʦʪʦʢʝ, ʥʘ ʢʦʪʦʨʦʤ ʨʘʟʤʝʱʝʥ ʝʛʦ ʫʟʝʣ-ʧʦʩʪʘʚʱʠʢ ʩ ʥʘʠʙʦʣʴʰʠʤ 

ʚʨʝʤʝʥʝʤ ʦʢʦʥʯʘʥʠʷ ʦʙʨʘʙʦʪʢʠ. 
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Аннотация 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʢʦʥʝʯʥʳʝ ʛʨʫʧʧʳ. ʂʣʘʩʩʦʤ ʛʨʫʧʧ ʥʘʟʳʚʘʝʪʩʷ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʛʨʫʧʧ, ʩʦʜʝʨʞʘʱʘʷ ʚʤʝʩʪʝ ʩ ʢʘʞʜʦʡ ʩʚʦʝʡ ʛʨʫʧʧʦʡ ʠ ʚʩʝ ʛʨʫʧʧʳ, ʝʡ 

ʠʟʦʤʦʨʬʥʳʝ. ɼʣʷ ʢʣʘʩʩʘ ʛʨʫʧʧ  ʤʠʥʠʤʘʣʴʥʦʡ ʥʝ -ʛʨʫʧʧʦʡ ʥʘʟʳʚʘʶʪ ʪʘʢʫʶ ʛʨʫʧʧʫ, 

ʢʦʪʦʨʘʷ ʥʝ ʧʨʠʥʘʜʣʝʞʠʪ ʢʣʘʩʩʫ , ʥʦ ʢʘʞʜʘʷ ʩʦʙʩʪʚʝʥʥʘʷ ʧʦʜʛʨʫʧʧʘ ʜʘʥʥʦʡ ʛʨʫʧʧʳ 

ʢʣʘʩʩʫ  ʧʨʠʥʘʜʣʝʞʠʪ. ɺ ʨʘʙʦʪʝ ʠʟʫʯʘʝʪʩʷ ʚʣʠʷʥʠʝ ʩʚʦʡʩʪʚ ʤʠʥʠʤʘʣʴʥʳʭ ʥʝ -ʛʨʫʧʧ  

ʥʘ ʩʪʨʦʝʥʠʝ ʢʣʘʩʩʘ  ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ  ï ɤ-ʚʝʝʨʥʘʷ ʬʦʨʤʘʮʠʷ ʛʨʫʧʧ ʠ  ï ɤ-

ʚʝʝʨʥʳʡ ʢʣʘʩʩ ʌʠʪʪʠʥʛʘ ʛʨʫʧʧ. 

Ключевые слова: ʢʣʘʩʩ ʛʨʫʧʧ, ʤʠʥʠʤʘʣʴʥʘʷ ʥʝ -ʛʨʫʧʧʘ, ʬʦʨʤʘʮʠʷ, ʢʣʘʩʩ 

ʌʠʪʪʠʥʛʘ, ɤ-ʚʝʝʨʥʘʷ ʬʦʨʤʘʮʠʷ, ɤ-ʚʝʝʨʥʳʡ ʢʣʘʩʩ ʌʠʪʪʠʥʛʘ. 

 

Abstract 

Only finite groups are considered. A class of groups is a set of groups that contains, 

together with each of its groups, all groups that are isomorphic to it. For a class of groups  a 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 61 ð   

 

minimal non- -group is a group that does not belong to the class , but each proper 

subgroup of a given group belongs to the class . In this paper, we study the influence of the 

properties of minimal non- -groups on the structure of the class , when  is the ɤ -

fibered formation and  is an ɤ -fibered Fitting class. 

Keywords: a class of groups, a minimal non- -group, a formation, a Fitting class, an 

ɤ -fibered formation, an ɤ -fibered Fitting class. 

 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʢʦʥʝʯʥʳʝ ʛʨʫʧʧʳ ʠ ʢʣʘʩʩʳ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ. ɺ ʪʝʦʨʠʠ 

ʢʣʘʩʩʦʚ ʛʨʫʧʧ ʮʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʪʘʢʠʝ ʢʣʘʩʩʳ ʛʨʫʧʧ, ʢʘʢ ʬʦʨʤʘʮʠʠ, ʠ 

ʜʚʦʡʩʪʚʝʥʥʳʝ ʠʤ ʢʣʘʩʩʳ ï ʢʣʘʩʩʳ ʌʠʪʪʠʥʛʘ (ʩʤ., ʥʘʧʨʠʤʝʨ, [16]). ʀʟʫʯʝʥʠʝʤ ʩʚʦʡʩʪʚ ʠ 

ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʨʦʝʥʠʷ ʬʦʨʤʘʮʠʡ ʠ ʢʣʘʩʩʦʚ ʌʠʪʪʠʥʛʘ ʟʘʥʠʤʘʣʠʩʴ ʃ.ɸ. ʐʝʤʝʪʢʦʚ, ɸ.ʅ. 

ʉʢʠʙʘ, ɺ.ʉ. ʄʦʥʘʭʦʚ, ɺ.ɸ. ɺʝʜʝʨʥʠʢʦʚ, ʉ.ʌ. ʂʘʤʦʨʥʠʢʦʚ, ɸ.ʌ. ɺʘʩʠʣʴʝʚ, ʅ.ʊ. 

ɺʦʨʦʙʴʝʚ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʘʣʛʝʙʨʘʠʩʪʳ (ʩʤ., ʥʘʧʨʠʤʝʨ, [1ï4, 6, 7, 12, 15]).  

ʉ ʨʘʟʚʠʪʠʝʤ ʪʝʦʨʠʠ ʢʣʘʩʩʦʚ ʛʨʫʧʧ ʚ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧʘʭ ʩʪʘʣʠ ʚʳʜʝʣʷʪʴ ʥʦʚʳʝ 

ʚʠʜʳ ʧʦʜʛʨʫʧʧ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤʠ ʢʣʘʩʩʘʤʠ. ɺʘʞʥʳʤ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʦʢʘʟʘʣʦʩʴ ʧʦʥʷʪʠʝ ʤʠʥʠʤʘʣʴʥʦʡ ʥʝ -ʛʨʫʧʧʳ, ʪ.ʝ. ʛʨʫʧʧʳ ʥʝ ʧʨʠʥʘʜʣʝʞʘʱʝʡ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤʫ ʢʣʘʩʩʫ , ʥʦ ʢʘʞʜʘʷ ʩʦʙʩʪʚʝʥʥʘʷ ʧʦʜʛʨʫʧʧʘ ʢʦʪʦʨʦʡ ʜʘʥʥʦʤʫ 

ʢʣʘʩʩʫ  ʧʨʠʥʘʜʣʝʞʠʪ. ɺ ʦʩʥʦʚʝ ʜʘʥʥʦʛʦ ʧʦʥʷʪʠʷ ʣʝʞʘʪ ʪʘʢʠʝ ʠʟʚʝʩʪʥʳʝ ʛʨʫʧʧʳ, ʢʘʢ 

ʛʨʫʧʧʳ ʄʠʣʣʝʨʘ-ʄʦʨʝʥʦ (ʤʠʥʠʤʘʣʴʥʳʝ ʥʝʘʙʝʣʝʚʳ ʛʨʫʧʧʳ) ʠ ʛʨʫʧʧʳ ʐʤʠʜʪʘ 

(ʤʠʥʠʤʘʣʴʥʳʝ ʥʝʥʠʣʴʧʦʪʝʥʪʥʳʝ ʛʨʫʧʧʳ) [15]. ʀʟʫʯʝʥʠʝʤ ʤʠʥʠʤʘʣʴʥʳʭ ʥʝ -ʛʨʫʧʧ, 

ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ  ʟʘʥʠʤʘʣʠʩʴ ɺ.ʅ. ʉʝʤʝʥʯʫʢ, ɸ.ɺ. ʉʠʜʦʨʦʚ ʠ ʜʨʫʛʠʝ (ʩʤ., 

ʥʘʧʨʠʤʝʨ, [8ï10,11, 14]). ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʩʚʦʡʩʪʚ 

ʤʠʥʠʤʘʣʴʥʳʭ ʥʝ -ʛʨʫʧʧ ʥʘ ʩʪʨʦʝʥʠʝ ʢʣʘʩʩʘ  ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ  ï ɤ-ʚʝʝʨʥʘʷ 

ʬʦʨʤʘʮʠʷ ʛʨʫʧʧ (ʪʝʦʨʝʤʘ 1) ʠ  ï ɤ-ʚʝʝʨʥʳʡ ʢʣʘʩʩ ʌʠʪʪʠʥʛʘ ʛʨʫʧʧ (ʪʝʦʨʝʤʘ 2). 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʣʘʩʩʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʪʝʦʨʠʠ ʛʨʫʧʧ ʠ ʪʝʦʨʠʠ ʢʣʘʩʩʦʚ 

ʛʨʫʧʧ. ʀʩʧʦʣʴʟʫʝʤʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʦʙʦʟʥʘʯʝʥʠʷ ʜʣʷ ʛʨʫʧʧ ʠ ʢʣʘʩʩʦʚ ʛʨʫʧʧ 

ʩʪʘʥʜʘʨʪʥʳ, ʠʭ ʤʦʞʥʦ ʥʘʡʪʠ ʚ [16]. ʇʨʠʚʝʜʝʤ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ. 

ʂʣʘʩʩʦʤ ʛʨʫʧʧ ʥʘʟʳʚʘʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʛʨʫʧʧ, ʩʦʜʝʨʞʘʱʘʷ ʚʤʝʩʪʝ ʩ ʢʘʞʜʦʡ 

ʩʚʦʝʡ ʛʨʫʧʧʦʡ ʠ ʚʩʝ ʛʨʫʧʧʳ, ʝʡ ʠʟʦʤʦʨʬʥʳʝ. ɼʣʷ ʢʣʘʩʩʘ ʛʨʫʧʧ  ʯʝʨʝʟ  

ʦʙʦʟʥʘʯʘʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ ʤʠʥʠʤʘʣʴʥʳʭ ʥʝ -ʛʨʫʧʧ. ɽʩʣʠ ,  ï ʢʣʘʩʩʳ 

ʛʨʫʧʧ, ʪʦ ʩʫʱʝʩʪʚʫʝʪ  ʪʘʢʘʷ, ʯʪʦ ,  ʂʣʘʩʩ 

ʛʨʫʧʧ  ʥʘʟʳʚʘʝʪʩʷ ʬʦʨʤʘʮʠʝʡ, ʝʩʣʠ ʚʳʧʦʣʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʜʚʘ ʫʩʣʦʚʠʷ: 

1) ʝʩʣʠ  ʠ , ʪʦ  ( -ʟʘʤʢʥʫʪʦʩʪʴ), 

2) ʝʩʣʠ  ʠ , ʪʦ ( -ʟʘʤʢʥʫʪʦʩʪʴ); 

ʂʣʘʩʩ ʛʨʫʧʧ  ʥʘʟʳʚʘʝʪʩʷ ʢʣʘʩʩʦʤ ʌʠʪʪʠʥʛʘ, ʝʩʣʠ ʚʳʧʦʣʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʜʚʘ ʫʩʣʦʚʠʷ: 

1) ʝʩʣʠ  ʠ , ʪʦ  ( -ʟʘʤʢʥʫʪʦʩʪʴ), 

2) ʝʩʣʠ    ʠ , , , ʪʦ  ( -

ʟʘʤʢʥʫʪʦʩʪʴ) [16]. 

ʌʦʨʤʘʮʠʷ, ʷʚʣʷʶʱʘʷʩʷ ʢʣʘʩʩʦʤ ʌʠʪʪʠʥʛʘ, ʥʘʟʳʚʘʝʪʩʷ ʬʦʨʤʘʮʠʝʡ ʌʠʪʪʠʥʛʘ. 

ʏʝʨʝʟ  ʦʙʦʟʥʘʯʘʝʪʩʷ -ʢʦʨʘʜʠʢʘʣ ʛʨʫʧʧʳ , ʪ.ʝ. ʥʘʠʤʝʥʴʰʘʷ ʥʦʨʤʘʣʴʥʘʷ 

ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ , ʬʘʢʪʦʨ-ʛʨʫʧʧʘ ʧʦ ʢʦʪʦʨʦʡ ʧʨʠʥʘʜʣʝʞʠʪ , ʛʜʝ  ï ʬʦʨʤʘʮʠʷ;  

 ï -ʨʘʜʠʢʘʣ ʛʨʫʧʧʳ , ʪ.ʝ. ʥʘʠʙʦʣʴʰʘʷ ʥʦʨʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ , 



ð 62 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʧʨʠʥʘʜʣʝʞʘʱʘʷ , ʛʜʝ  ï ʢʣʘʩʩ ʌʠʪʪʠʥʛʘ. ʏʝʨʝʟ   ʦʙʦʟʥʘʯʘʝʪʩʷ ʨʘʜʠʢʘʣʴʥʦʝ 

ʧʨʦʠʟʚʝʜʝʥʠʝ ʢʣʘʩʩʦʚ ʛʨʫʧʧ  ʠ , ʪ.ʝ. , ʝʩʣʠ 

, ʪʦ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʧʦʣʘʛʘʶʪ, ʯʪʦ . 

ʏʝʨʝʟ  ʦʙʦʟʥʘʯʘʝʪʩʷ ʢʣʘʩʩ ʚʩʝʭ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ; ɤ ï ʥʝʧʫʩʪʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ 

ʤʥʦʞʝʩʪʚʘ  ʚʩʝʭ ʧʨʦʩʪʳʭ ʯʠʩʝʣ;  ï ʢʣʘʩʩ ʚʩʝʭ ɤ-ʛʨʫʧʧ, ʪ.ʝ. ʪʘʢʠʭ ʛʨʫʧʧ G, ʯʪʦ 

, ʛʜʝ  ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ ʧʨʦʩʪʳʭ ʜʝʣʠʪʝʣʝʡ ʧʦʨʷʜʢʘ ʛʨʫʧʧʳ G; 

 ʠ  ï -ʨʘʜʠʢʘʣ ʠ -ʢʦʨʘʜʠʢʘʣ ʛʨʫʧʧʳ G 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʫʩʪʴ . ʏʝʨʝʟ  ʠ  ʦʙʦʟʥʘʯʘʶʪʩʷ ʢʣʘʩʩʳ ʚʩʝʭ p-ʛʨʫʧʧ ʠ 

ʚʩʝʭ p'-ʛʨʫʧʧ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɻʨʫʧʧʘ G ʥʘʟʳʚʘʝʪʩʷ p-ʨʘʟʨʝʰʠʤʦʡ, ʝʩʣʠ ʢʘʞʜʳʡ ʝʝ 

ʛʣʘʚʥʳʡ ʬʘʢʪʦʨ ʷʚʣʷʝʪʩʷ ʣʠʙʦ p'-ʛʨʫʧʧʦʡ, ʣʠʙʦ ʘʙʝʣʝʚʦʡ p-ʛʨʫʧʧʦʡ.  

ʇʫʩʪʴ  ï -ʬʫʥʢʮʠʷ, ʪ.ʝ. ʬʫʥʢʮʠʷ ʚʠʜʘ: {ʥʝʧʫʩʪʳʝ ʬʦʨʤʘʮʠʠ 

ʌʠʪʪʠʥʛʘ}. ʌʦʨʤʘʮʠʷ  ʠ  ʜʣʷ ʚʩʝʭ 

 ʥʘʟʳʚʘʝʪʩʷ ɤ-ʚʝʝʨʥʦʡ ʬʦʨʤʘʮʠʝʡ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ŭ ʠ ɤ-ʩʧʫʪʥʠʢʦʤ f, 

ʛʜʝ f ï ʬʫʥʢʮʠʷ ʚʠʜʘ: {ʬʦʨʤʘʮʠʠ ʛʨʫʧʧ}, . ʉʧʫʪʥʠʢ f ɤ-

ʚʝʝʨʥʦʡ ʬʦʨʤʘʮʠʠ  ʥʘʟʳʚʘʝʪʩʷ ʚʥʫʪʨʝʥʥʠʤ ɤ-ʩʧʫʪʥʠʢʦʤ ɤ-ʚʝʝʨʥʦʡ ʬʦʨʤʘʮʠʠ, ʝʩʣʠ 

ʚʩʝ ʝʛʦ ʟʥʘʯʝʥʠʷ ʩʦʜʝʨʞʘʪʩʷ ʚ ʬʦʨʤʘʮʠʠ . ʅʘʧʨʘʚʣʝʥʠʝ ŭ ʥʘʟʳʚʘʝʪʩʷ bp-

ʥʘʧʨʘʚʣʝʥʠʝʤ ɤ-ʚʝʝʨʥʦʡ ʬʦʨʤʘʮʠʠ, ʝʩʣʠ ŭ ï b-ʥʘʧʨʘʚʣʝʥʠʝ ɤ-ʚʝʝʨʥʦʡ ʬʦʨʤʘʮʠʠ, ʪ.ʝ. 

 ʜʣʷ ʣʶʙʦʛʦ  ʠ ŭ ï p-ʥʘʧʨʘʚʣʝʥʠʝ ɤ-ʚʝʝʨʥʦʡ ʬʦʨʤʘʮʠʠ, ʪ.ʝ. 

 ʜʣʷ ʣʶʙʦʛʦ  [5]. 

ɺ ʩʣʝʜʫʶʱʝʡ ʪʝʦʨʝʤʝ ʠʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʩʚʦʡʩʪʚ ʤʠʥʠʤʘʣʴʥʳʭ ʥʝ -ʛʨʫʧʧ 

ʥʘ ʩʪʨʦʝʥʠʝ ɤ-ʚʝʝʨʥʦʡ ʬʦʨʤʘʮʠʠ . 

ʊʝʦʨʝʤʘ 1. ʇʫʩʪʴ  ,  ï ɤ-ʚʝʝʨʥʘʷ ʬʦʨʤʘʮʠʷ ʩ bp-ʥʘʧʨʘʚʣʝʥʠʝʤ ŭ ʠ 

ʚʥʫʪʨʝʥʥʠʤ ɤ-ʩʧʫʪʥʠʢʦʤ f. ɽʩʣʠ ʚʩʷʢʘʷ ʤʠʥʠʤʘʣʴʥʘʷ ʥʝ -ʛʨʫʧʧʘ ʦʙʣʘʜʘʝʪ 

ʤʠʥʠʤʘʣʴʥʦʡ ʥʦʨʤʘʣʴʥʦʡ p-ʨʘʟʨʝʰʠʤʦʡ ʧʦʜʛʨʫʧʧʦʡ, ʩʦʜʝʨʞʘʱʝʡ -ʢʦʨʘʜʠʢʘʣ 

ʛʨʫʧʧʳ, ʪʦ .    

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʫʩʪʴ ʚʩʷʢʘʷ ʤʠʥʠʤʘʣʴʥʘʷ ʥʝ -ʛʨʫʧʧʘ ʦʙʣʘʜʘʝʪ ʤʠʥʠʤʘʣʴʥʦʡ 

ʥʦʨʤʘʣʴʥʦʡ p-ʨʘʟʨʝʰʠʤʦʡ ʧʦʜʛʨʫʧʧʦʡ, ʩʦʜʝʨʞʘʱʝʡ -ʢʦʨʘʜʠʢʘʣ ʛʨʫʧʧʳ. 

ʇʦʢʘʞʝʤ, ʯʪʦ .   

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʥʘʡʜʝʪʩʷ . ʊʦʛʜʘ ʧʦ ʣʝʤʤʝ 3 [10] 

ʚ ʛʨʫʧʧʝ G ʩʫʱʝʩʪʚʫʝʪ ʤʠʥʠʤʘʣʴʥʘʷ ʥʝ -ʧʦʜʛʨʫʧʧʘ H. ɽʩʣʠ , ʪʦ ʠʟ 

 ʧʦʣʫʯʘʝʤ, ʯʪʦ . ʇʦʩʢʦʣʴʢʫ f ï ʚʥʫʪʨʝʥʥʠʡ ɤ-ʩʧʫʪʥʠʢ 

ʬʦʨʤʘʮʠʠ , ʪʦ  ʠ ʧʦʵʪʦʤʫ .  ʇʨʦʪʠʚʦʨʝʯʠʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ,  

ʠ, ʟʥʘʯʠʪ, G ï ʤʠʥʠʤʘʣʴʥʘʷ ʥʝ -ʛʨʫʧʧʘ. 

ʇʦ ʫʩʣʦʚʠʶ ʪʝʦʨʝʤʳ ʚ G ʩʫʱʝʩʪʚʫʝʪ ʤʠʥʠʤʘʣʴʥʘʷ ʥʦʨʤʘʣʴʥʘʷ p-ʨʘʟʨʝʰʠʤʘʷ 

ʧʦʜʛʨʫʧʧʘ ʪʘʢʘʷ, ʯʪʦ . ʇʦʢʘʞʝʤ, ʯʪʦ . ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʦ 

ʪʝʦʨʝʤʝ 2.5 [7] ʠʤʝʝʤ . ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ  -
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ʢʦʨʘʜʠʢʘʣʘ ʛʨʫʧʧʳ ʩʧʨʘʚʝʜʣʠʚʦ . ʊʘʢ ʢʘʢ  ï ʬʦʨʤʘʮʠʷ, ʪʦ 

ʧʦʣʫʯʘʝʤ, ʯʪʦ  ʠ ʧʦʵʪʦʤʫ . ʇʦʩʢʦʣʴʢʫ 

N ï p-ʨʘʟʨʝʰʠʤʘʷ ʛʨʫʧʧʘ ʠ N ï ʤʠʥʠʤʘʣʴʥʘʷ ʥʦʨʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʚ G, ʪʦ ʚʦʟʤʦʞʥʳ 

ʪʦʣʴʢʦ ʩʣʝʜʫʶʱʠʝ ʩʣʫʯʘʠ: ʣʠʙʦ N ï p-ʛʨʫʧʧʘ, ʣʠʙʦ N ï -ʛʨʫʧʧʘ. 

1) ʇʫʩʪʴ N ï p-ʛʨʫʧʧʘ. ʊʦʛʜʘ, ʚʚʠʜʫ , ʠʤʝʝʤ . 

ʇʦ ʣʝʤʤʝ 6 (1) [3]  ʠ, ʟʥʘʯʠʪ, . ʇʨʦʪʠʚʦʨʝʯʠʝ. 

2) ʇʫʩʪʴ N ï -ʛʨʫʧʧʘ. ʇʦʩʢʦʣʴʢʫ ŭ ï p-ʥʘʧʨʘʚʣʝʥʠʝ, ʪʦ ʩʦʛʣʘʩʥʦ ʣʝʤʤʝ 1 

(8) [3] ʩʧʨʘʚʝʜʣʠʚʦ ʨʘʚʝʥʩʪʚʦ . ʊʘʢ ʢʘʢ  

 ʠ  ï ʬʦʨʤʘʮʠʷ, ʪʦ  ʠ, 

ʟʥʘʯʠʪ,  (ʘ). ʇʦ ʫʩʣʦʚʠʶ . ʉʦʛʣʘʩʥʦ 

ʟʘʤʝʯʘʥʠʶ ʛʣʘʚʳ IX 1.11 [16] ʩʧʨʘʚʝʜʣʠʚʦ . ʊʦʛʜʘ ʠʟ 

 ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʨʘʜʠʢʘʣʴʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʠʤʝʝʤ 

 (ʙ). ʀʟ (ʘ) ʠ (ʙ) ʧʦ ʣʝʤʤʝ 2 (1) [3] ʧʦʣʫʯʘʝʤ, ʯʪʦ . 

ʇʨʦʪʠʚʦʨʝʯʠʝ. ʊʝʦʨʝʤʘ ʜʦʢʘʟʘʥʘ. 

ʇʫʩʪʴ  ï -ʬʫʥʢʮʠʷ, f ï ʬʫʥʢʮʠʷ ʚʠʜʘ: {ʢʣʘʩʩʳ ʌʠʪʪʠʥʛʘ 

ʛʨʫʧʧ}, . ʂʣʘʩʩ ʌʠʪʪʠʥʛʘ  ʠ  

ʜʣʷ ʚʩʝʭ  ʥʘʟʳʚʘʝʪʩʷ ɤ-ʚʝʝʨʥʳʤ ʢʣʘʩʩʦʤ ʌʠʪʪʠʥʛʘ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ŭ 

ʠ ɤ-ʩʧʫʪʥʠʢʦʤ f. ʅʘʧʨʘʚʣʝʥʠʝ ŭ ʥʘʟʳʚʘʝʪʩʷ bp-ʥʘʧʨʘʚʣʝʥʠʝʤ ɤ-ʚʝʝʨʥʦʛʦ ʢʣʘʩʩʘ 

ʌʠʪʪʠʥʛʘ, ʝʩʣʠ ŭ ï b-ʥʘʧʨʘʚʣʝʥʠʝ ɤ-ʚʝʝʨʥʦʛʦ ʢʣʘʩʩʘ ʌʠʪʪʠʥʛʘ, ʪ.ʝ.  

ʜʣʷ ʣʶʙʦʛʦ  ʠ ŭ ï p-ʥʘʧʨʘʚʣʝʥʠʝ ɤ-ʚʝʝʨʥʦʛʦ ʢʣʘʩʩʘ ʌʠʪʪʠʥʛʘ, ʪ.ʝ. 

 ʜʣʷ ʣʶʙʦʛʦ  [5]. 

ɺ ʩʣʝʜʫʶʱʝʡ ʪʝʦʨʝʤʝ ʠʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʩʚʦʡʩʪʚ ʤʠʥʠʤʘʣʴʥʳʭ ʥʝ -ʛʨʫʧʧ 

ʥʘ ʩʪʨʦʝʥʠʝ ɤ-ʚʝʝʨʥʦʛʦ ʢʣʘʩʩʘ ʌʠʪʪʠʥʛʘ . 

ʊʝʦʨʝʤʘ 2. ʇʫʩʪʴ  ,  ï ɤ-ʚʝʝʨʥʳʡ ʢʣʘʩʩ ʌʠʪʪʠʥʛʘ ʩ bp-ʥʘʧʨʘʚʣʝʥʠʝʤ ŭ 

ʠ ʚʥʫʪʨʝʥʥʠʤ ɤ-ʩʧʫʪʥʠʢʦʤ f. ɽʩʣʠ ʚʩʷʢʘʷ ʤʠʥʠʤʘʣʴʥʘʷ ʥʝ -ʛʨʫʧʧʘ ʦʙʣʘʜʘʝʪ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʥʦʨʤʘʣʴʥʦʡ ʧʦʜʛʨʫʧʧʦʡ, ʩʦʜʝʨʞʘʱʝʡ p-ʨʘʟʨʝʰʠʤʳʡ ʢʦʨʘʜʠʢʘʣ ʛʨʫʧʧʳ ʠ 

ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ -ʨʘʜʠʢʘʣʝ ʛʨʫʧʧʳ, ʪʦ .    

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʫʩʪʴ ʚʩʷʢʘʷ ʤʠʥʠʤʘʣʴʥʘʷ ʥʝ -ʛʨʫʧʧʘ ʦʙʣʘʜʘʝʪ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʥʦʨʤʘʣʴʥʦʡ ʧʦʜʛʨʫʧʧʦʡ, ʩʦʜʝʨʞʘʱʝʡ p-ʨʘʟʨʝʰʠʤʳʡ ʢʦʨʘʜʠʢʘʣ ʛʨʫʧʧʳ, 

ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ -ʨʘʜʠʢʘʣʝ ʛʨʫʧʧʳ. ʇʦʢʘʞʝʤ, ʯʪʦ . 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʥʘʡʜʝʪʩʷ . ʊʦʛʜʘ ʧʦ ʣʝʤʤʝ 3 [10] 

ʚ ʛʨʫʧʧʝ G ʩʫʱʝʩʪʚʫʝʪ ʤʠʥʠʤʘʣʴʥʘʷ ʥʝ  -ʧʦʜʛʨʫʧʧʘ H. ɽʩʣʠ , ʪʦ ʚʚʠʜʫ 

, ʧʦʣʫʯʘʝʤ, ʯʪʦ . ʇʨʦʪʠʚʦʨʝʯʠʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ,  

ʠ, ʟʥʘʯʠʪ, G ï ʤʠʥʠʤʘʣʴʥʘʷ ʥʝ -ʛʨʫʧʧʘ. 
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ʇʦ ʫʩʣʦʚʠʶ ʪʝʦʨʝʤʳ ʚ ʛʨʫʧʧʝ G ʩʫʱʝʩʪʚʫʝʪ ʤʘʢʩʠʤʘʣʴʥʘʷ ʥʦʨʤʘʣʴʥʘʷ 

ʧʦʜʛʨʫʧʧʘ N, ʩʦʜʝʨʞʘʱʘʷ p-ʨʘʟʨʝʰʠʤʳʡ ʢʦʨʘʜʠʢʘʣ ʛʨʫʧʧʳ G ʪʘʢʘʷ, ʯʪʦ . 

ʇʦʢʘʞʝʤ, ʯʪʦ . ɼʝʡʩʪʚʠʪʝʣʴʥʦ,  ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ  -

ʨʘʜʠʢʘʣʘ ʛʨʫʧʧʳ. ɼʘʣʝʝ, ʠʟ  ʠ  ʩʣʝʜʫʝʪ, ʯʪʦ . ɺ ʩʠʣʫ -

ʟʘʤʢʥʫʪʦʩʪʠ ʢʣʘʩʩʘ ʌʠʪʪʠʥʛʘ  ʧʦʣʫʯʘʝʤ, ʯʪʦ . ʈʘʩʩʤʦʪʨʠʤ ʬʘʢʪʦʨ-

ʛʨʫʧʧʫ . ʇʫʩʪʴ K  ï p-ʨʘʟʨʝʰʠʤʳʡ ʢʦʨʘʜʠʢʘʣ ʛʨʫʧʧʳ G. ʇʦ ʫʩʣʦʚʠʶ . 

ʕʪʦ, ʩʦʛʣʘʩʥʦ ʪʝʦʨʝʤʝ 2.5 [7], ʦʟʥʘʯʘʝʪ, ʯʪʦ . ʇʦʩʢʦʣʴʢʫ 

ʢʣʘʩʩ ʚʩʝʭ p-ʨʘʟʨʝʰʠʤʳʭ ʛʨʫʧʧ ʷʚʣʷʝʪʩʷ -ʟʘʤʢʥʫʪʳʤ, ʪʦ   ï p-ʨʘʟʨʝʰʠʤʘʷ 

ʛʨʫʧʧʘ. ʊʘʢ ʢʘʢ ʧʦ ʫʩʣʦʚʠʶ , ʪʦ ʧʦ ʣʝʤʤʝ 2.14.2 [7] ï ʧʨʦʩʪʘʷ ʛʨʫʧʧʘ. 

ʇʦʩʢʦʣʴʢʫ   p-ʨʘʟʨʝʰʠʤʘ, ʪʦ ʚʦʟʤʦʞʥʳ ʪʦʣʴʢʦ ʜʚʘ ʩʣʫʯʘʷ: ʣʠʙʦ  ï 

ʧʨʦʩʪʘʷ ʘʙʝʣʝʚʘ p-ʛʨʫʧʧʘ, ʣʠʙʦ  ï -ʛʨʫʧʧʘ. 

1) ʇʫʩʪʴ  ï ʧʨʦʩʪʘʷ ʘʙʝʣʝʚʘ p-ʛʨʫʧʧʘ. ʊʘʢ ʢʘʢ f ï ʚʥʫʪʨʝʥʥʠʡ ɤ-

ʩʧʫʪʥʠʢ ɤ-ʚʝʝʨʥʦʛʦ ʢʣʘʩʩʘ ʌʠʪʪʠʥʛʘ, ʪʦ ʠʟ  ʠ  

ʧʦ ʣʝʤʤʝ 6 (1) [2]  ʩʣʝʜʫʝʪ, ʯʪʦ . ʇʨʦʪʠʚʦʨʝʯʠʝ. 

2) ʇʫʩʪʴ  ï -ʛʨʫʧʧʘ.  ʇʦʩʢʦʣʴʢʫ ŭ ï bp-ʥʘʧʨʘʚʣʝʥʠʝ ɤ-ʚʝʝʨʥʦʛʦ 

ʢʣʘʩʩʘ ʌʠʪʪʠʥʛʘ, ʪʦ . ʊʘʢ ʢʘʢ  ï ʥʝʧʫʩʪʘʷ 

ʬʦʨʤʘʮʠʷ ʌʠʪʪʠʥʛʘ,  ʠ , ʪʦ ʧʦ ʣʝʤʤʝ 1 (9) [2] 

. ʇʦʩʢʦʣʴʢʫ   ʠ ʢʣʘʩʩ  ï -ʟʘʤʢʥʫʪ, ʪʦ 

 ʠ, ʟʥʘʯʠʪ, . ʊʘʢ ʢʘʢ, ʧʦ ʟʘʤʝʯʘʥʠʶ 1.11 

ʛʣʘʚʳ IX [16]  ʠ , ʪʦ . ʊʦʛʜʘ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʨʘʜʠʢʘʣʴʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʧʦʣʫʯʘʝʤ, ʯʪʦ . 

ʊʘʢ ʢʘʢ  ,  ʠ  ï ʥʘʠʤʝʥʴʰʘʷ ʧʦʜʛʨʫʧʧʘ 

ʛʨʫʧʧʳ G, ʫʜʦʚʣʝʪʚʦʨʷʶʱʘʷ ʵʪʠʤ ʫʩʣʦʚʠʷʤ, ʪʦ . ʀʟ ʪʦʛʦ, 

ʯʪʦ  ʠ  ʧʦ ʩʚʦʡʩʪʚʫ ʥʦʨʤʘʣʴʥʳʭ ʧʦʜʛʨʫʧʧ 

ʩʧʨʘʚʝʜʣʠʚʦ . ʇʦʩʢʦʣʴʢʫ , ʪʦ ʚ ʩʠʣʫ  -

ʟʘʤʢʥʫʪʦʩʪʠ ʢʣʘʩʩʘ ʌʠʪʪʠʥʛʘ  ʠʤʝʝʤ . ʊʘʢ ʢʘʢ ŭ ï p-

ʥʘʧʨʘʚʣʝʥʠʝ  ɤ-ʚʝʝʨʥʦʛʦ ʢʣʘʩʩʘ ʌʠʪʪʠʥʛʘ, ʪʦ ʠʟ , 

,  ʧʦ ʣʝʤʤʝ 2 (1) [2] ʟʘʢʣʶʯʘʝʤ, ʯʪʦ . 

ʇʨʦʪʠʚʦʨʝʯʠʝ. ʊʝʦʨʝʤʘ ʜʦʢʘʟʘʥʘ. 

***  
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Аннотация 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʦ ʧʦʜʨʦʙʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʥʘ ʚʳʯʠʩʣʝʥʠʝ ʧʨʝʜʝʣʦʚ ʠʟ 

ʆʪʢʨʳʪʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʫʜʝʥʯʝʩʢʠʭ ʠʥʪʝʨʥʝʪ ʦʣʠʤʧʠʘʜ ʧʦ ʤʘʪʝʤʘʪʠʢʝ. 

ʇʨʠʚʝʜʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʟʘʥʷʪʠʷ ʧʦ ʧʦʜʛʦʪʦʚʢʝ 

ʢ ʫʯʘʩʪʠʶ ʚ ʦʣʠʤʧʠʘʜʘʭ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ. 

Ключевые слова: ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʧʨʝʜʝʣ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʧʨʝʜʝʣ 
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Abstract 

In the article provides a detailed solution to problems for calculating limits from the 

Open International Student Internet Olympiads in Mathematics. The given material can serve 

as a basis for conducting a lesson on preparation for participation in olympiads at various 

levels. 

Keywords: mathematical analysis, sequence limit, function limit, problems from 

olympiads, Lopitalôs rule, Taylorôs and Maclaurinôs formulas 

 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʨʘʟʜʝʣʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʷʚʣʷʝʪʩʷ, ʥʝʩʦʤʥʝʥʥʦ, 

ʨʘʟʜʝʣ çʇʨʝʜʝʣ ʬʫʥʢʮʠʠ (ʧʨʝʜʝʣ ʯʠʩʣʦʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ)è, ʚʝʜʴ ʠʤʝʥʥʦ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʧʦʥʷʪʠʷ ʧʨʝʜʝʣʘ ʚʚʦʜʠʪʩʷ ʧʦʥʷʪʠʝ ʧʨʦʠʟʚʦʜʥʦʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʫʢʘʟʘʥʥʳʡ 

ʨʘʟʜʝʣ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʭ ʠ ʧʨʦʙʣʝʤʘʪʠʯʥʳʭ ʜʣʷ ʠʟʫʯʝʥʠʷ, ʢʘʢ ʠʟ-ʟʘ 

ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʘʙʩʪʨʘʢʮʠʠ, ʪʘʢ ʠ ʚ ʩʠʣʫ ʩʣʦʞʠʚʰʠʭʩʷ ʪʨʘʜʠʮʠʡ ʧʨʝʧʦʜʘʚʘʥʠʷ[1]. 

ʋʯʘʩʪʠʝ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʣʠʤʧʠʘʜʘʭ ʜʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʩʪʠʤʫʣ ʢ 

ʨʘʩʢʨʳʪʠʶ ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʪʫʜʝʥʪʦʚ, ʬʦʨʤʠʨʦʚʘʥʠʶ ʠʭ ʤʠʨʦʚʦʟʟʨʝʥʠʷ. ʅʠʞʝ 



ð 66 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʨʘʩʩʤʦʪʨʝʥʳ ʟʘʜʘʯʠ ʠʟ ʆʪʢʨʳʪʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʫʜʝʥʯʝʩʢʠʭ ʠʥʪʝʨʥʝʪ ʦʣʠʤʧʠʘʜ ʧʦ 

ʤʘʪʝʤʘʪʠʢʝ (ʦʨʛʘʥʠʟʘʪʦʨ  ╖  ʇʦʚʦʣʞʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ). 

Задача 1. ɼʘʥʘ ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʘʷ ʚ ʪʦʯʢʝ x a=  ʬʫʥʢʮʠʷ ()f x  ʪʘʢʘʷ, ʯʪʦ 
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 ʨʘʚʝʥé. 

(ʁʦʰʢʘʨ-ʆʣʘ, 2020). 
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ʇʦʜʩʪʘʚʣʷʷ ʚ ʧʦʣʫʯʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ()
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ɿʘʜʘʯʘ ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʩʣʦʞʥʦʡ, ʝʩʣʠ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʠ 
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ʩʦʢʨʘʪʠʪʩʷ ʩʦ ʟʥʘʤʝʥʘʪʝʣʝʤ.  
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Задача 2. ʇʫʩʪʴ ʯʠʩʣʦʚʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʟʘʜʘʥʘ ʨʝʢʫʨʨʝʥʪʥʦ: 
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(ʁʦʰʢʘʨ-ʆʣʘ, 2020). 

ʈʝʰʝʥʠʝ. ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʳʧʠʰʝʤ ʥʝʩʢʦʣʴʢʦ ʧʝʨʚʳʭ ʯʣʝʥʦʚ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: 
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Задача 3. ʇʨʝʜʝʣ  ( ) ( )
0
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3 sin3x

tg tg x x

tg x x­

-

-
 ʨʘʚʝʥé (ʁʦʰʢʘʨ-ʆʣʘ, 2019). 

ʈʝʰʝʥʠʝ. ʀʩʧʦʣʴʟʫʝʤ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʧʨʝʜʝʣʘ ʬʦʨʤʫʣʫ ʊʝʡʣʦʨʘ. ʂʘʢ ʠʟʚʝʩʪʥʦ, 

ʜʣʷ ʧʨʝʜʝʣʘ ʬʫʥʢʮʠʠ ʚʠʜʘ 
()

()

f x

g x
, ʝʩʣʠ ( )( ) n nf x ax xo= +  ʠ 

( )( ) , 0, 0n ng x bx x x bo= + ­ ,̧ ʠʤʝʝʪ ʤʝʩʪʦ ʬʦʨʤʫʣʘ [2]: 
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= =

+
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ʅʘʤ ʧʦʪʨʝʙʫʝʪʩʷ ʨʘʟʣʦʞʝʥʠʝ ʚ ʨʷʜ ʄʘʢʣʦʨʝʥʘ ʬʫʥʢʮʠʠ tgx: 
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x x x x
tgx x x

p
= + + + + + <. 

ɽʛʦ ʨʝʜʢʦ ʧʨʠʚʦʜʷʪ ʚ ʪʘʙʣʠʮʘʭ ʨʘʟʣʦʞʝʥʠʷ ʬʫʥʢʮʠʡ ʚ ʩʪʝʧʝʥʥʳʝ  ʨʷʜʳ. ɼʣʷ 

ʧʦʣʫʯʝʥʠʷ ʨʘʟʣʦʞʝʥʠʷ tgx ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠʝʤʦʤ, ʠʟʣʦʞʝʥʥʳʤ ʚ [2]. 

ʇʨʠʤʝʨ. ʇʨʝʜʩʪʘʚʠʪʴ ʬʦʨʤʫʣʦʡ ʄʘʢʣʦʨʝʥʘ ʬʫʥʢʮʠʶ ()f x tgx=  ʜʦ ( )6xo . 

ʈʝʰʝʥʠʝ. ɺʦʩʧʦʣʴʟʫʝʤʩʷ ʤʝʪʦʜʦʤ ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ. 
sin

cos

x
tgx

x
= , 

ʪʦʛʜʘ cos sinx tgx xÖ = . ʊ.ʢ. ʬʫʥʢʮʠʷ ()f x tgx=  ʥʝʯʝʪʥʘʷ, ʪʦ ʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʬʦʨʤʫʣʦʡ ʄʘʢʣʦʨʝʥʘ ʩ ʥʝʦʧʨʝʜʝʣʝʥʥʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʙʫʜʝʪ ʪʦʣʴʢʦ ʧʦ ʥʝʯʝʪʥʳʤ 

ʩʪʝʧʝʥʷʤ. ʇʨʝʜʩʪʘʚʣʷʷ cosx ʠ sinx  ʬʦʨʤʫʣʘʤʠ ʄʘʢʣʦʨʝʥʘ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ( )6xo , 

ʧʦʣʫʯʠʤ: 
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ɺʝʨʥʝʤʩʷ ʢ ʚʳʯʠʩʣʝʥʠʶ ʧʨʝʜʝʣʘ. ʈʘʟʥʦʩʪʴ ʚ ʟʥʘʤʝʥʘʪʝʣʝ:  
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(ɸ ʪʘʢ ʭʦʪʝʣʦʩʴ ʩʢʘʟʘʪʴ ʩʥʘʯʘʣʘ, ʯʪʦ 1). 

ʆʯʝʥʴ ʠʥʪʝʨʝʩʥʳʡ ʠ ʧʦʢʘʟʘʪʝʣʴʥʳʡ ʧʨʠʤʝʨ. 

ʄʳ ʨʘʩʩʤʦʪʨʝʣʠ ʪʨʠ ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʘ ʢ ʥʘʭʦʞʜʝʥʠʶ ʧʨʝʜʝʣʦʚ ʥʘ ʧʨʠʤʝʨʝ 

ʨʝʰʝʥʠʷ ʦʣʠʤʧʠʘʜʥʳʭ ʟʘʜʘʯ. 

ʇʨʠʚʝʜʝʥʥʘʷ ʧʦʜʙʦʨʢʘ ʟʘʜʘʯ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʧʦʣʝʟʥʦʡ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢ 

ʫʯʘʩʪʠʶ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʣʠʤʧʠʘʜʘʭ. 

***  

1. ɺʘʡʥʰʪʝʡʥ, ʀ.ʀ., ʄʘʥʫʰʢʠʥʘ, ʄ.ʄ. ʂ ʤʝʪʦʜʠʢʝ ʧʨʝʧʦʜʘʚʘʥʠʷ ʪʝʤʳ çʧʨʝʜʝʣ ʬʫʥʢʮʠʠè, 

ʉʠʙʠʨʩʢʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ5 / ʀ.ʀ. ɺʘʡʥʰʪʝʡʥ, ʄ.ʄ. ʄʘʥʫʰʢʠʥʘ. ï ʅʦʚʦʩʠʙʠʨʩʢ: ʀʟʜ-

ʚʦ ʅɻʇʋ, 2011. ï 64-69 ʩ. 

2. ʀʚʘʥʦʚʘ, ʉ.ɺ. ʌʦʨʤʫʣʘ ʊʝʡʣʦʨʘ ʠ ʝʝ ʧʨʠʣʦʞʝʥʠʷ ʢ ʚʳʯʠʩʣʝʥʠʶ ʧʨʝʜʝʣʦʚ ʬʫʥʢʮʠʡ: ʫʯʝʙʥʦ-

ʤʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ/ ʉ.ɺ. ʀʚʘʥʦʚʘ  ï ʄ.: ʄʌʊʀ, 2011. ï 66 ʩ. 
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Аннотация  
ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚ ʨʘʙʦʪʝ ʩʨʝʜʩʪʚ ʤʘʩʩʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ (ʉʄʀ), ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʦʨʛʘʥʠʟʘʮʠʶ ʠ ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʝʚʦʟʢʘʤʠ, 

ʫʯʸʪ ʠ ʦʙʨʘʙʦʪʢʫ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʩʚʷʟʘʥʥʳʭ ʥʝ ʪʦʣʴʢʦ ʩ ʩʘʤʠʤ ʚʳʧʫʩʢʦʤ ʠʟʜʘʥʠʷ, ʥʦ ʠ ʩ 

ʜʦʩʪʘʚʢʦʡ ʥʘ ʧʨʠʣʘʚʢʠ ʤʘʛʘʟʠʥʦʚ, ʭʨʘʥʝʥʠʝ ʠ ʚʦʟʚʨʘʪ ʪʦʚʘʨʘ, ʜʘʣʴʥʝʡʰʘʷ ʫʪʠʣʠʟʘʮʠʷ. 

Ключевые слова: ʣʦʛʠʩʪʠʢʘ, ʧʣʘʥʠʨʦʚʘʥʠʝ, ʫʧʨʘʚʣʝʥʠʝ, ʢʦʥʪʨʦʣʴ, ʨʘʙʦʯʠʡ 

ʧʨʦʮʝʩʩ, ʤʘʪʝʨʠʘʣʴʥʳʡ ʧʦʪʦʢ, ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʠʟʜʘʥʠʝ, ʤʘʩʩ-ʤʝʜʠʘ, ʨʝʟʫʣʴʪʘʪ. 

 

Abstract 
Features of the use of logistics methods in the work of the media (, which includes the 

organization and management of transportation, accounting and processing of documentation 

related not only to the release of the publication, but also to the delivery to store shelves, as 

well as storage and return of goods and further disposal. 

Keywords: logistics, planning, management, control, workflow, material flow, 

periodical, mass media, result. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʝʜʢʦ ʢʪʦ ʥʝ ʟʥʘʝʪ ʪʘʢʫʶ ʩʪʨʫʢʪʫʨʫ ʢʘʢ ʣʦʛʠʩʪʠʢʘ. ʀ ʚʩʝʤ 

ʟʥʘʢʦʤʘ ʪʘʢʘʷ ʥʘʫʢʘ ʢʘʢ ʣʦʛʠʩʪʠʢʘ. ʉʦʪʨʫʜʥʠʢʠ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʘʥʠʡ ʧʨʠʙʝʛʘʶʪ ʢ 

ʧʦʤʦʱʠ ʣʦʛʠʩʪʦʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʭ. 

ʃʦʛʠʩʪʠʢʘ - ʪʝʦʨʠʷ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʧʨʦʮʝʩʩʦʚ ʜʚʠʞʝʥʠʷ 

ʤʘʪʝʨʠʘʣʴʥʳʭ, ʪʨʫʜʦʚʳʭ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ ʚ ʯʝʣʦʚʝʢʦ-

ʤʘʰʠʥʥʳʭ ʩʠʩʪʝʤʘʭ [1]. ʇʦʣʴʟʫ ʣʦʛʠʩʪʠʢʠ ʣʝʛʯʝ ʚʩʝʛʦ ʚʳʯʠʩʣʷʪʴ ʯʝʨʝʟ ʧʦʪʝʨʠ, 

ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʚ ʭʦʜʝ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʠ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʬʠʥʘʥʩʦʚʳʭ, 

ʚʨʝʤʝʥʥʳʭ ʠ ʬʠʟʠʯʝʩʢʠʭ ʟʘʪʨʘʪ. ɼʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʣʦʛʠʩʪʠʢʘ ʟʘʪʨʘʛʠʚʘʣʘ ʪʦʣʴʢʦ 

ʣʠʰʴ ʪʝʭʥʠʯʝʩʢʠʝ ʩʬʝʨʳ. ʃʦʛʠʩʪʠʢʘ ʪʨʘʢʪʦʚʘʣʘʩʴ ʢʘʢ ʥʘʫʢʘ ʦʙ ʫʧʨʘʚʣʝʥʠʠ ʧʦʪʦʢʘʤʠ ʠ 

ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʧʝʨʝʚʦʟʢʘʤʠ. ʃʦʛʠʩʪʳ ʟʘʥʠʤʘʣʠʩʴ ʧʨʦʢʣʘʜʳʚʘʥʠʝʤ ʤʘʨʰʨʫʪʘ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʯʪʦʙʳ ʫʤʝʥʴʰʠʪʴ ʧʨʦʙʝʛ ʘʚʪʦʤʦʙʠʣʷ, ʟʘʪʨʘʪʳ ʥʘ ʙʝʥʟʠʥ ʠ 

ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʚ ʧʫʪʠ. ʉʧʝʮʠʘʣʠʩʪ ʧʦ ʣʦʛʠʩʪʠʢʝ ʜʦʣʞʝʥ ʧʨʠʙʝʛʘʪʴ ʢ ʩʚʦʠʤ 

ʪʚʦʨʯʝʩʢʠʤ ʪʘʣʘʥʪʘʤ, ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʟʥʘʥʠʷʤ, ʧʨʘʢʪʠʯʝʩʢʠʤ ʥʘʚʳʢʘʤ, ʯʪʦʙʳ ʨʝʰʘʪʴ 

ʪʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʤʘʪʝʨʠʘʣʴʥʳʤ ʧʦʪʦʢʦʤ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ 

ʧʨʝʜʧʨʠʷʪʠʷ.  

ʅʦ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʣʦʛʠʩʪʠʢʘ ʥʘʭʦʜʠʪ ʩʚʦʝ ʤʝʩʪʦ ʚ ʨʘʟʥʳʭ ʦʪʨʘʩʣʷʭ.  

ʄʥʦʞʝʩʪʚʦ ʢʦʤʧʘʥʠʡ ʢʨʫʧʥʳʭ ʠ ʥʝ ʦʯʝʥʴ, ʥʘʯʠʥʘʶʪ ʟʘʜʘʚʘʪʴʩʷ ʚʦʧʨʦʩʦʤ, ʢʘʢ 

ʧʨʘʚʠʣʴʥʦ ʥʘʣʘʜʠʪʴ ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ, ʢʘʢ ʫʚʝʣʠʯʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʚʦʠʭ 

ʩʦʪʨʫʜʥʠʢʦʚ, ʧʨʠ ʵʪʦʤ ʩʦʢʨʘʪʠʪʴ ʵʥʝʨʛʦʟʘʪʨʘʪʥʦʩʪʴ.   

ʄʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʣʦʛʠʩʪʠʢʫ ʚ ʨʘʙʦʪʝ ʉʄʀ. ɺ ʯʝʤ ʤʦʞʝʪ ʧʦʥʘʜʦʙʠʪʴʩʷ ʧʦʤʦʱʴ 

ʣʦʛʠʩʪʠʢʠ ʫ ʢʘʢʦʡ-ʣʠʙʦ ʤʘʣʝʥʴʢʦʡ ʨʝʜʘʢʮʠʠ? ɺʦ-ʧʝʨʚʳʭ, ʣʦʛʠʩʪʠʢʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʧʨʦʮʝʩʩ ʜʝʡʩʪʚʠʷ ʧʝʨʩʦʥʘʣʘ, ʧʦʜʛʦʪʦʚʢʘ ʚʳʧʫʩʢʘ, ʧʝʯʘʪʴ ʤʘʪʝʨʠʘʣʘ ʠʣʠ ʚʳʭʦʜ 

ʚʳʧʫʩʢʘ. ʏʝʤ ʙʦʣʴʰʝ ʧʨʝʜʧʨʠʷʪʠʝ, ʪʝʤ ʩʣʦʞʥʝʝ ʥʘʩʪʨʦʠʪʴ ʣʦʛʠʩʪʠʢʫ ʬʠʨʤʳ. ʆʩʦʙʝʥʥʦ 

ʵʪʘ ʧʨʦʙʣʝʤʘ ʢʘʩʘʝʪʩʷ ʚ ʚʳʧʫʩʢʝ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʠʟʜʘʥʠʡ. ʆʥʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʦʨʛʘʥʠʟʘʮʠʶ ʠ ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʝʚʦʟʢʘʤʠ, ʫʯʸʪ ʠ ʦʙʨʘʙʦʪʢʘ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʩʚʷʟʘʥʥʳʭ ʥʝ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 71 ð   

 

ʪʦʣʴʢʦ ʩ ʩʘʤʠʤ ʚʳʧʫʩʢʦʤ ʠʟʜʘʥʠʷ, ʥʦ ʠ ʩ ʜʦʩʪʘʚʢʦʡ ʥʘ ʧʨʠʣʘʚʢʠ ʤʘʛʘʟʠʥʦʚ, ʪʘʢʞʝ 

ʭʨʘʥʝʥʠʝ ʠ ʚʦʟʚʨʘʪ ʪʦʚʘʨʘ ʠ ʜʘʣʴʥʝʡʰʘʷ ʫʪʠʣʠʟʘʮʠʷ.  

ʇʨʝʜʧʨʠʷʪʠʷ, ʢʦʪʦʨʳʝ ʥʝ ʠʤʝʶʪ ʬʠʟʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʚʳʧʫʩʢʘʶʪ ʩʚʦʶ 

ʨʘʙʦʪʫ ʣʠʰʴ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʘʨʠʘʥʪʝ, ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʜʨʫʛʠʤʠ ʚʦʧʨʦʩʘʤʠ ʚ ʣʦʛʠʩʪʠʢʝ. 

ʇʨʝʞʜʝ ʚʩʝʛʦ ʦʥʘ ʟʘʪʨʘʛʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ ʩʠʛʥʘʣʘ ʦʪ ʠʟʜʘʪʝʣʴʩʪʚʘ ʜʦ ʯʠʪʘʪʝʣʷ. ʅʦ ʠ 

ʥʝʣʴʟʷ ʟʘʙʳʚʘʪʴ ʠ ʪʦʚʘʨʥʦ-ʩʳʨʴʝʚʦʤ ʧʦʪʦʢʝ.  

ʋʧʨʘʚʣʷʶʱʠʡ ʠʟʜʘʥʠʝʤ ʜʦʣʞʝʥ ʦʪʜʘʚʘʪʴ ʩʝʙʝ ʦʪʯʸʪ ʦ ʩʪʨʦʛʠʭ ʨʘʤʢʘʭ ʚ ʩʚʦʝʡ 

ʨʘʙʦʪʝ. ɺʝʜʴ ʥʦʚʦʩʪʴ ʷʚʣʷʝʪʩʷ ʥʦʚʦʩʪʴ ʠ ʠʤʝʝʪ ʢ ʩʝʙʝ ʠʥʪʝʨʝʩ, ʣʠʰʴ ʦʧʨʝʜʝʣʝʥʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ, ʜʘʣʝʝ ʦʥʘ ʪʝʨʷʝʪ ʩʚʦʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. ʇʦʵʪʦʤʫ ʚʘʞʥʦ ʧʨʘʚʠʣʴʥʦ ʠ 

ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ.  

ʇʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʦʜʠʥ ʠʟ ʢʣʶʯʝʚʳʭ ʤʦʤʝʥʪʦʚ ʚ ʣʦʛʠʩʪʠʢʝ ʉʄʀ. ʇʨʘʚʠʣʴʥʦʝ 

ʨʝʰʝʥʠʝ, ʢʦʪʦʨʦʝ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʢʦʤʧʦʥʝʥʪʳ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʦʡ ʟʘʜʘʯʠ, ʢʦʥʪʨʦʣʴ 

ʚʳʧʦʣʥʝʥʠʷ ʠ ʦʮʝʥʢʠ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʳ- ʦʩʥʦʚʘ ʫʩʧʝʭʘ ʣʶʙʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʪʝʤ 

ʙʦʣʝʝ ʤʘʩʩ-ʤʝʜʠʘ. 

ʇʨʝʜʧʨʠʷʪʠʷ ʤʘʩʩ-ʤʝʜʠʘ ʪʨʫʜʥʦ ʧʦʜʜʘʶʪʩʷ ʫʧʨʘʚʣʝʥʠʶ, ʪʘʢ ʢʘʢ ʨʘʙʦʪʘ ʚ 

ʠʟʜʘʪʝʣʴʩʪʚʝ ʜʦʩʪʘʪʦʯʥʦ ʪʚʦʨʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʥʦ ʧʨʠ ʵʪʦʤ ʦʥ ʥʝ ʣʠʰʸʥ ʙʘʟʦʚʳʭ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ.  

ʋʧʨʘʚʣʝʥʯʝʩʢʘʷ ʣʦʛʠʩʪʠʢʘ ʜʦʣʞʥʘ ʟʘʢʣʶʯʘʪʴʩʷ ʚ ʩʦʚʝʱʘʥʠʷʭ. ʈʦʣʴ ʵʪʠʭ 

ʩʦʚʝʱʘʥʠʡ ʚ ʦʙʩʫʞʜʝʥʠʠ ʢʦʥʪʝʥʪ-ʧʣʘʥʘ, ʙʶʜʞʝʪʘ ʠ ʨʝʛʣʘʤʝʥʪʘ. ʏʪʦʙʳ ʩʦʚʝʱʘʥʠʷ 

ʧʨʦʭʦʜʠʣʠ ʙʦʣʝʝ ʫʜʘʯʥʦ, ʚ ʬʠʨʤʝ ʜʦʣʞʥʘ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʥʘʷ ʠʝʨʘʨʭʠʷ, ʩʫʪʴ ʢʦʪʦʨʦʡ 

ʫʩʪʘʥʦʚʠʪʴ ʫʧʨʘʚʣʝʥʠʝ ʦʜʥʦʛʦ ʣʠʮʘ ʥʘʜ ʛʨʫʧʧʦʡ ʣʠʮ. ʌʦʨʤʘ ʦʪʯʝʪʘ ʜʦʣʞʥʘ ʙʳʪʴ 

ʧʠʩʴʤʝʥʥʦʡ.  ɺ ʠʪʦʛʝ ʢʘʞʜʦʝ ʧʦʨʫʯʝʥʠʝ ʠʤʝʝʪ ʜʘʪʫ ʚʳʧʦʣʥʝʥʠʷ, ʦʪʚʝʪʩʪʚʝʥʥʦʝ ʣʠʮʦ ʟʘ 

ʠʩʧʦʣʥʝʥʠʝ. ʊʘʢʦʡ ʚʠʜ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʧʨʦʱʘʝʪ ʨʘʙʦʪʫ ʢʘʞʜʦʛʦ ʩʦʪʨʫʜʥʠʢʘ, 

ʵʢʦʥʦʤʠʪ ʚʨʝʤʷ, ʯʝʤ ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ.  

ʄʦʞʥʦ ʚʳʨʘʙʦʪʘʪʴ ʧʨʦʩʪʦʡ ʘʣʛʦʨʠʪʤ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʧʦʣʝʟʝʥ ʚ ʜʘʣʴʥʝʡʰʝʡ 

ʨʘʙʦʪʝ ʠ ʧʦʤʦʞʝʪ ʜʦʩʪʠʯʴ ʩʣʝʜʫʶʱʠʭ ʨʝʟʫʣʴʪʘʪʦʚ: 

½ ʷʩʥʦʩʪʴ ʩʨʦʢʦʚ ʚʳʧʦʣʥʝʥʠʷ; 

½ ʟʘʜʘʥʠʷ ʠ ʧʦʨʫʯʝʥʠʷ ʚʳʧʦʣʥʷʶʪʩʷ, ʘ ʥʝ ʟʘʙʳʚʘʶʪʩʷ ʧʝʨʩʦʥʘʣʦʤ ʠ 
ʫʧʨʘʚʣʝʥʮʝʤ; 

½ ʣʝʛʢʦ ʚʳʯʠʩʣʠʪʴ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʟʘ ʪʦ ʠʣʠ ʠʥʦʝ ʜʝʣʦ; 

½ ʧʨʦʱʝ ʩʣʝʜʠʪʴ ʟʘ ʨʘʙʦʪʦʡ ʢʘʞʜʦʛʦ ʩʦʪʨʫʜʥʠʢʘ, ʝʛʦ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴʶ ʠ 
ʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥʥʦʩʪʴʶ; 

½ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʚʳʧʦʣʥʝʥʠʠ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʟʘʜʘʯ, ʫʤʝʥʴʰʘʝʪʩʷ 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʨʫʯʝʥʠʡ, ʵʪʠ ʟʘʜʘʥʠʷ ʧʝʨʝʨʘʩʪʘʶʪ ʚ ʧʨʠʚʳʯʢʠ, ʢʦʪʦʨʳʝ ʥʝ 

ʪʨʝʙʫʶʪ ʢʦʥʪʨʦʣʷ; 

½ ʧʨʦʱʝ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʚʩʝʡ ʩʠʩʪʝʤʳ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 
ʩʚʦʝʚʨʝʤʝʥʥʦ ʠʩʧʨʘʚʠʪʴ, ʠʩʢʣʶʯʠʚ ʧʦʪʝʨʠ. 

ʊʘʢʞʝ ʜʣʷ ʙʦʣʝʝ ʷʩʥʦʡ ʢʘʨʪʠʥʳ ʤʦʞʥʦ ʧʨʠʙʝʛʥʫʪʴ ʢ ʮʝʧʦʯʢʝ ʇʦʨʪʝʨʘ. ɼʘʥʥʘʷ 

ʮʝʧʦʯʢʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʄʘʡʢʣʦʤ ʇʦʨʪʝʨʦʤ ʚ 1985ʛ. ʆʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʢʦʤʧʘʥʠʶ 

ʢʘʢ ʮʝʧʴ ʙʘʟʠʩʥʳʭ ʜʝʡʩʪʚʠʡ, ʢʘʞʜʦʝ ʠʟ ʢʦʪʦʨʳʭ ʜʦʙʘʚʣʷʝʪ ʮʝʥʥʦʩʪʴ ʧʨʦʜʫʢʪʫ, ʘ 

ʦʧʪʠʤʠʟʘʮʠʷ ʵʪʠʭ ʙʘʟʠʩʥʳʭ ʜʝʡʩʪʚʠʡ ʤʘʢʩʠʤʠʟʠʨʫʝʪ ʧʨʠʙʳʣʴ ʠ/ ʠʣʠ ʤʠʥʠʤʠʟʠʨʫʝʪ 

ʟʘʪʨʘʪʳ [2].  

ʉʫʪʴ ʢʦʥʮʝʧʮʠʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʢʦʤʧʘʥʠʷ ʚʦ ʚʨʝʤʷ ʩʚʦʝʡ ʨʘʙʦʪʳ ʦʨʛʘʥʠʟʫʝʪ 

ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ ʦʧʨʝʜʝʣʝʥʥʳʡ ʥʘʙʦʨ ʮʝʥʥʦʩʪʝʡ. ʇʦʪʨʝʙʠʪʝʣʴ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʜʦʣʞʝʥ 

ʠʩʧʳʪʳʚʘʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʵʪʦʤ ʪʦʚʘʨʝ ʠ ʙʳʪʴ ʛʦʪʦʚ ʟʘʧʣʘʪʠʪʴ ʟʘ ʥʝʛʦ. ʎʝʧʦʯʢʘ 

ʮʝʥʥʦʩʪʝʡ ʚʳʩʪʨʘʠʚʘʝʪ ʦʩʥʦʚʥʫʶ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʬʠʨʤʳ ʤʘʩʩ-ʤʝʜʠʘ.  

ɺʩʝʤ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʉʄʀ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ 

ʜʠʩʪʨʠʙʫʮʠʠ ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʤʘʩʩ-ʤʝʜʠʘ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʚʥʫʪʨʝʥʥʶʶ, 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ, ʚʥʝʰʥʶʶ ʣʦʛʠʩʪʠʢʫ, ʧʨʦʜʘʞʥʫʶ ʠ ʩʙʳʪʦʚʫʶ. ʂʘʞʜʘʷ ʠʟ ʵʪʠʭ 

ʛʨʫʧʧ ʨʝʰʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʟʘʜʘʯʠ. 



ð 72 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ɺʥʫʪʨʝʥʥʷʷ ʣʦʛʠʩʪʠʢʘ ʚ ʬʠʨʤʝ ʤʘʩʩ-ʤʝʜʠʘ ʦʪʚʝʯʘʝʪ ʟʘ: 

½  ʭʨʘʥʝʥʠʝ ʪʦʚʘʨʘ, 

½  ʫʯʝʪ ʠ ʦʙʥʦʚʣʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ, 

½ ʟʘʢʫʧʢʘ, ʫʧʨʘʚʣʝʥʠʝ ʟʘʧʘʩʘʤʠ. 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʣʦʛʠʩʪʠʢʘ, ʦʪʚʝʯʘʝʪ ʟʘ: 

½ ʥʘʧʠʩʘʥʠʝ ʪʝʢʩʪʘ, ʢʦʥʪʝʥʪʘ, 

½ ʩʦʟʜʘʥʠʝ ʤʘʢʝʪʦʚ, ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʦʤ 

½ ʩʙʦʨ ʪʦʚʘʨʘ.  

ɺʥʝʰʥʷʷ ʣʦʛʠʩʪʠʢʘ: 

½  ʟʘʥʠʤʘʝʪʩʷ ʦʙʨʘʙʦʪʢʦʡ ʠʥʬʦʨʤʘʮʠʠ,  

½ ʦʙʱʝʥʠʝʤ ʩ ʢʣʠʝʥʪʦʤ/ ʟʘʢʘʟʯʠʢʦʤ, 

½ ʜʦʩʪʘʚʢʘ ʧʨʦʜʫʢʮʠʠ. 

ʉʙʳʪʦʚʘʷ ʣʦʛʠʩʪʠʢʘ ʟʘʥʠʤʘʝʪʩʷ: 

½  ʧʨʦʜʘʞʝʡ ʪʦʚʘʨʘ,  

½ ʩʣʝʜʠʪ ʟʘ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʝʤ,  

½ ʦʪʚʝʯʘʝʪ ʟʘ ʧʨʦʜʚʠʞʝʥʠʝ ʧʨʦʜʫʢʮʠʠ, ʨʘʙʦʪʫ ʩ ʢʣʠʝʥʪʘʤʠ, 

½ ʫʪʠʣʠʟʘʮʠʷ. 

ɼʦʩʪʘʚʣʷʪʴ ʪʦʚʘʨ ʚʦʟʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ ʧʨʦʜʘʚʘʷ ʧʝʯʘʪʥʳʝ ʠʟʜʘʥʠʷ, ʥʦ ʠ 

ʦʧʫʙʣʠʢʦʚʘʚ ʠʭ ʚ ʠʥʪʝʨʥʝʪ-ʠʩʪʦʯʥʠʢʝ. ʉʙʳʪ ʧʨʦʜʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ 

ʩʣʦʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʚ ʩʚʷʟʠ ʩ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴʶ ʚʨʝʤʝʥʠ. ɿʘʜʝʨʞʢʘ ʚ ʧʫʪʠ ʠʣʠ ʥʘ 

ʪʘʤʦʞʥʝ ʤʦʞʝʪ ʧʨʠʥʝʩʪʠ ʙʦʣʴʰʠʝ ʫʙʳʪʢʠ ʢʦʤʧʘʥʠʠ, ʠʟ-ʟʘ ʢʦʪʦʨʳʭ ʚʩʷ ʧʘʨʪʠʷ ʤʦʞʝʪ 

ʩʪʘʪʴ ʥʝʣʠʢʚʠʜʥʦʡ. ʏʘʱʝ ʚʩʝʛʦ, ʚ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʟʘ ʣʦʛʠʩʪʠʢʫ ʦʪʚʝʯʘʶʪ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʢʦʤʧʘʥʠʠ, ʷʚʣʷʶʱʠʝʩʷ ʤʦʥʦʧʦʣʠʩʪʘʤʠ ʚ ʵʪʦʤ ʜʝʣʝ. ʊʘʢʦʝ ʧʦʣʦʞʝʥʠʝ 

ʟʘʥʠʤʘʶʪ ʵʣʝʢʪʨʦʥʥʳʝ  ʉʄʀ.  

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʣʦʛʠʩʪʠʢʘ ʷʚʣʷʝʪʩʷ ʢʣʶʯʦʤ ʢ ʩʥʠʞʝʥʠʶ ʠʟʜʝʨʞʝʢ ʚʦʚʨʝʤʷ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ. ʆʥʘ ʦʪʚʝʯʘʝʪ ʟʘ ʧʝʨʝʜʚʠʞʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʦʤʧʘʥʠʠ ʠ ʨʘʙʦʯʝʤ 

ʧʨʦʮʝʩʩʝ.  

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘʯʠʥʘʝʪ ʦʙʨʝʪʘʪʴ ʪʘʢʦʝ ʧʦʥʷʪʠʝ ʢʘʢ çʤʝʜʠʘ ʤʘʨʢʝʪʠʥʛè. 

ʄʝʜʠʘʤʘʨʢʝʪʠʥʛ ï ʵʪʦ ʢʦʤʧʣʝʢʩ ʫʩʠʣʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʨʦʜʚʠʞʝʥʠʝ ʩʘʤʠʭ ʩʨʝʜʩʪʚ 

ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʤʝʜʠʘʨʳʥʢʝ [3]. ɼʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʥʘʧʨʘʚʣʝʥ ʥʝ ʪʦʣʴʢʦ ʥʘ 

ʧʨʦʜʚʠʞʝʥʠʠ ʠ ʨʝʢʣʘʤʝ ʢʦʤʧʘʥʠʠ, ʥʦ ʠ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʨʘʙʦʯʠʡ 

ʧʨʦʮʝʩʩ, ʧʦʜʚʝʨʛʘʷ ʠʟʤʝʥʝʥʠʷʤ ʚʳʧʫʩʢʘʝʤʳʡ ʧʨʦʜʫʢʪ ʠ ʝʛʦ ʩʦʜʝʨʞʠʤʦʝ ʚ ʮʝʣʷʭ 

ʧʨʠʚʣʝʯʝʥʠʷ ʘʫʜʠʪʦʨʠʠ. ʂʦʤʧʣʝʢʩ ʩʦʩʪʦʠʪ ʠʟ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʫʜʠʪʦʨʠʠ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʦʜʫʢʪʝ, ʥʘʣʘʞʠʚʘʥʠʝ ʣʦʛʠʩʪʠʢʠ ʠ ʦʙʦʣʦʯʢʘ 

ʧʨʦʜʫʢʪʘ, ʪʘʢʞʝ ʚʳʩʪʨʘʠʚʘʝʪ ʦʪʥʦʰʝʥʠʷ ʩ ʨʝʢʣʘʤʦʜʘʪʝʣʝʤ ʠ ʯʠʪʘʪʝʣʝʤ.  

ɺʩʝʤ ʧʦʥʷʪʥʦ, ʯʪʦ ʥʘʧʠʩʘʪʴ ʭʦʨʦʰʫʶ ʩʪʘʪʴʶ ʠ ʦʪʜʘʪʴ ʝʝ ʚ ʧʝʯʘʪʴ ʠʣʠ ʥʘ 

ʧʫʙʣʠʢʘʮʠʶ, ʵʪʦ ʪʦʣʴʢʦ ʯʘʩʪʴ ʜʝʣʘ. ɼʣʷ ʣʶʙʦʛʦ ʠʟʜʘʪʝʣʴʩʪʚʘ ʚʘʞʝʥ ʪʨʘʬʠʢ- ʣʶʜʠ, 

ʢʦʪʦʨʳʝ ʧʨʦʯʠʪʘʣʠ ʠʭ ʩʪʘʪʴʶ ʠʣʠ ʢʫʧʠʣʠ ʛʘʟʝʪʫ. ɺʝʜʴ ʠʤʝʥʥʦ ʠʟ ʵʪʦʛʦ ʩʪʨʦʠʪʩʷ 

ʧʨʠʙʳʣʴ ʢʦʤʧʘʥʠʠ. ʍʦʨʦʰʦ ʝʩʣʠ ʫ ʢʦʤʧʘʥʠʠ ʜʦʩʪʘʪʦʯʥʦ ʜʝʥʝʛ ʥʘ ʨʝʢʣʘʤʫ, ʘ ʢʘʢ ʙʳʪʴ, 

ʝʩʣʠ ʙʶʜʞʝʪ ʩʪʨʦʛʦ ʦʛʨʘʥʠʯʝʥ? ʊʫʪ ʙʝʨʫʪʩʷ ʟʘ ʨʘʙʦʪʫ ʣʦʛʠʩʪʳ/ ʤʝʜʠʘ-ʤʝʥʝʜʞʝʨʳ. ɺ 

ʵʪʦʡ ʩʠʪʫʘʮʠʠ ʧʝʨʝʜ ʥʠʤʠ ʩʪʦʠʪ ʩʣʦʞʥʘʷ ʟʘʜʘʯʘ, ʟʘ ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʝʥʝʛ 

ʧʨʠʚʣʝʯʴ ʥʘʠʙʦʣʴʰʫʶ ʘʫʜʠʪʦʨʠʶ. ɽʩʣʠ ʠʟʜʘʥʠʝ ʨʘʙʦʪʘʝʪ ʚ ʠʥʪʝʨʥʝʪ-ʧʨʦʩʪʨʘʥʩʪʚʝ, ʪʦ 

ʦʥʦ ʤʦʞʝʪ ʟʘʢʘʟʳʚʘʪʴ ʨʝʢʣʘʤʫ ʠʣʠ ʫʩʪʨʘʠʚʘʪʴ ʥʘ ʩʚʦʝʡ ʧʣʘʪʬʦʨʤʝ ʨʘʟʣʠʯʥʳʝ 

ʨʦʟʳʛʨʳʰʠ, ʢʦʪʦʨʳʝ ʚʩʝʛʜʘ ʧʨʠʚʣʝʢʘʶʪ ʘʫʜʠʪʦʨʠʶ. ʃʫʯʰʝ ʚʩʝʛʦ ʨʘʙʦʪʘʪʴ ʥʝ ʪʦʣʴʢʦ ʩ 

ʩʘʡʪʦʤ, ʥʦ ʠ ʩʦ ʩʪʨʘʥʠʮʘʤʠ ʚ ʨʘʟʣʠʯʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ. ɺ ʠʥʪʝʨʥʝʪ-ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʣʝʛʯʝ ʩʣʝʜʠʪʴ ʟʘ ʩʪʘʪʠʩʪʠʢʦʡ, ʩʨʘʟʫ ʞʝ ʬʦʨʤʠʨʫʝʪʩʷ çʧʦʨʪʨʝʪè ʯʠʪʘʪʝʣʷ, ʣʝʛʢʦ ʫʟʥʘʪʴ, 

ʥʘ ʢʘʢʫʶ ʪʝʤʘʪʠʢʫ ʩʪʘʪʴʠ ʧʨʠʚʣʝʢʘʶʪ ʙʦʣʴʰʝ ʚʩʝʛʦ. 

ʄʝʥʝʜʞʝʨʳ ʤʝʜʠʘʧʨʦʩʪʨʘʥʩʪʚʘ ʜʦʣʞʥʳ ʠʟʫʯʘʪʴ ʘʫʜʠʪʦʨʠʶ ʧʦ ʜʚʫʤ ʧʨʠʯʠʥʘʤ: 

1. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, ʢʪʦ ʷʚʣʷʝʪʩʷ ʠʭ ʯʠʪʘʪʝʣʝʤ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ 

çʧʦʨʪʨʝʪè ʧʦʪʨʝʙʠʪʝʣʷ. ʀʭ ʩʧʨʦʩ ʠ ʠʥʪʝʨʝʩ ʜʠʢʪʫʝʪ ʪʝʤʘʪʠʢʫ ʪʦʛʦ, ʯʪʦ ʙʫʜʝʪ 

ʥʘʧʝʯʘʪʘʥʦ ʚ ʛʘʟʝʪʝ ʠʣʠ ʧʦʢʘʟʘʥʦ ʧʦ ʊɺ; 
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2. ʆʙʣʘʜʘʷ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʢʘʯʝʩʪʚʘʭ ʘʫʜʠʪʦʨʠʠ, ʉʄʀ 

ʤʦʛʫʪ ʨʘʩʩʯʠʪʳʚʘʪʴ ʥʘ ʧʨʠʚʣʝʯʝʥʠʝ ʨʝʢʣʘʤʥʳʭ ʧʨʦʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʙʶʜʞʝʪʘ. 

ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʤʝʥʝʜʞʝʨʦʚ ʤʝʜʠʘʧʨʦʩʪʨʘʥʩʪʚʘ ʷʚʣʷʝʪʩʷ 

ʘʥʘʣʠʟ ʘʫʜʠʪʦʨʠʠ ʉʄʀ, ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʧʦʨʪʨʝʪʘ. ɸʥʘʣʠʟ ʜʦʣʞʝʥ 

ʧʨʦʚʦʜʠʪʩʷ ʚ ʛʨʘʥʠʮʘʭ ʪʦʡ ʦʙʣʘʩʪʠ, ʛʜʝ ʧʣʘʥʠʨʫʝʪʩʷ ʧʫʙʣʠʢʘʮʠʷ ʠʟʜʘʥʠʷ. ʇʨʠ 

ʧʨʘʚʠʣʴʥʦʤ ʩʨʘʚʥʝʥʠʠ ʠ ʦʪʙʦʨʝ ʘʫʜʠʪʦʨʠʠ, ʤʝʥʝʜʞʝʨʳ ʧʦʣʫʯʘʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ 

ʜʘʣʴʥʝʡʰʠʭ ʧʝʨʩʧʝʢʪʠʚʘʭ ʠʟʜʘʥʠʷ ʠ ʦʪʚʝʯʘʶʪ ʟʘ ʦʧʨʝʜʝʣʝʥʠʝ ʝʛʦ ʜʘʣʴʥʝʡʰʝʛʦ ʢʫʨʩʘ. 

***  
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Аннотация 
ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ɻʆʉʊʳ ʠ ʦʧʨʝʜʝʣʷʝʤʳʝ 

ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʣʘʢʦʢʨʘʩʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʚʣʠʷʶʱʠʝ ʥʘ 
ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʠ ʩʪʦʡʢʦʩʪʴ ʣʘʢʦʢʨʘʩʦʯʥʦʛʦ ʧʦʢʨʳʪʠʷ ʘʚʪʦʙʫʩʦʚ.  

Ключевые слова: ʪʨʝʙʦʚʘʥʠʝ, ʘʚʪʦʙʫʩ, ʣʘʢʦʢʨʘʩʦʯʥʳʡ ʤʘʪʝʨʠʘʣ. 
 
Abstract 
The article discusses the factors influencing GOSTs and determined by the physical 

and mechanical properties of the paint and varnish material, which affect the durability and 
durability of the paintwork of buses. 

Keywords: requirement, bus, paint material. 
 
ʃʘʢʦʢʨʘʩʦʯʥʦʝ ʧʦʢʨʳʪʠʝ ʘʚʪʦʙʫʩʘ ʨʝʰʘʝʪ ʥʝʩʢʦʣʴʢʦ ʟʘʜʘʯ: ʟʘʱʠʱʘʝʪ 

ʚʥʫʪʨʝʥʥʠʝ ʯʘʩʪʠ ʘʚʪʦʙʫʩʘ, ʜʦʚʦʜʠʪ ʜʦ ʠʜʝʘʣʘ ʚʥʝʰʥʠʡ ʚʠʜ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʘʩʩʠʚʥʫʶ 
ʙʝʟʦʧʘʩʥʦʩʪʴ. ʆʜʥʘʢʦ, ʥʝʧʨʝʨʳʚʥʳʡ ʢʦʥʪʘʢʪ ʩ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ 
ʚʦʟʜʝʡʩʪʚʠʷ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʩʦʩʪʦʷʥʠʠ ʧʦʢʨʳʪʠʡ. ʇʦʵʪʦʤʫ ʚʘʞʥʦ ʜʦʙʠʪʴʩʷ ʚʳʩʦʢʦʛʦ 
ʢʘʯʝʩʪʚʘ ʥʘʥʝʩʝʥʠʷ ʣʘʢʦʢʨʘʩʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ [1]. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʥʝʦʙʭʦʜʠʤʦ 
ʩʣʝʜʦʚʘʪʴ ɻʆʉʊʘʤ ʧʦ ʦʢʨʘʰʠʚʘʥʠʶ: ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʦʙʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʠ 
ʮʚʝʪʦʛʨʘʬʠʯʝʩʢʠʝ ʩʭʝʤʳ [2-3]. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʜʘʥʥʳʝ 
1. ɻʆʉʊ 9.032-74 ʨʘʟʨʘʙʦʪʘʥ ʠ ʚʥʝʩʝʥ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ 
ʪʨʘʥʩʧʦʨʪʘ  ʠ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʈʌ; 

2. ʋʪʚʝʨʞʜʝʥ ʠ ʚʚʝʜʝʥ ʚ ʜʝʡʩʪʚʠʝ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 
ʢʦʤʠʪʝʪʘ ʈʌ ʧʦ ʩʪʘʥʜʘʨʪʘʤ ʦʪ 05.08.2017 ʟʘ ˉ 4012; 

3. ɺʚʝʜʝʥ, ʚʧʝʨʚʳʝ; 
4. ʉʩʳʣʢʘ ʥʘ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʜʦʢʫʤʝʥʪʳ: 

ʆʙʦʟʥʘʯʝʥʠʝ ʅʊɼ, 
ʥʘ ʢʦʪʦʨʳʡ ʜʘʥʘ ʩʩʳʣʢʘ 

ʅʦʤʝʨ ʧʫʥʢʪʘ, ʧʦʜʧʫʥʢʪʘ, ʧʝʨʝʯʠʩʣʝʥʠʷ, 
ʧʨʠʣʦʞʝʥʠʷ 

ɻʆʉʊ 9.032-74 ˉ 7 
5. ʆʛʨʘʥʠʯʝʥʠʝ ʩʨʦʢʘ ʜʝʡʩʪʚʠʷ ʩʥʷʪʦ ʧʦ ʧʨʦʪʦʢʦʣʫ ˉ 3-93 
ʄʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʚʝʪʘ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ, ʤʝʪʨʦʣʦʛʠʠ ʠ 
ʩʝʨʪʠʬʠʢʘʮʠʠ (ʀʋʉ 5-6-93); 

6. ʀʟʜʘʥʠʝ (ʤʘʨʪ 2006 ʛ.) ʩ ʀʟʤʝʥʝʥʠʝʤ ˉ 1, ʫʪʚʝʨʞʜʝʥʥʳʤ ʚ ʩʝʥʪʷʙʨʝ 
1987 ʛ. (ʀʋʉ 12-87). 

ʅʘʩʪʦʷʱʠʡ ʩʪʘʥʜʘʨʪ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʚʥʦʚʴ ʧʨʦʝʢʪʠʨʫʝʤʳʝ ʠ 
ʠʟʛʦʪʦʚʣʷʝʤʳʝ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠʣʠ ʨʝʤʦʥʪʠʨʫʝʤʳʝ 
ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʛʦʨʦʜʩʢʠʝ (ʚʥʫʪʨʠʛʦʨʦʜʩʢʠʝ ʠ 
ʧʨʠʛʦʨʦʜʥʳʝ) ʘʚʪʦʙʫʩʳ ʠ ʘʚʪʦʙʫʩʳ ʜʘʣʴʥʝʛʦ ʩʣʝʜʦʚʘʥʠʷ (ʤʝʩʪʥʦʛʦ ʩʦʦʙʱʝʥʠʷ, 
ʤʝʞʜʫʛʦʨʦʜʥʳʝ), ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʧʝʨʝʚʦʟʦʢ ʚ ʩʠʩʪʝʤʝ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ 
ʪʨʘʥʩʧʦʨʪʘ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʮʚʝʪʦʛʨʘʬʠʯʝʩʢʠʝ ʩʭʝʤʳ ʠʭ 
ʥʘʨʫʞʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. 

ʉʪʘʥʜʘʨʪ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʘʚʪʦʙʫʩʳ ʚ ʩʝʚʝʨʥʦʤ ʠʩʧʦʣʥʝʥʠʠ, 
ʪʫʨʠʩʪʠʯʝʩʢʠʝ, ʵʢʩʢʫʨʩʠʦʥʥʳʝ ʠ ʘʚʪʦʙʫʩʳ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʠʩʪʝʤʝ ʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 75 ð   

 
ʎʚʝʪʘ ʣʘʢʦʢʨʘʩʦʯʥʳʭ ʧʦʢʨʳʪʠʡ ʥʘʨʫʞʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʵʣʝʤʝʥʪʦʚ ʘʚʪʦʙʫʩʘ 

ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʫʢʘʟʘʥʥʳʤ ʮʚʝʪʘʤ, ʧʨʠʚʝʜʝʥʥʳʤ ʥʠʞʝ ʚ ʪʘʙʣʠʮʝ 1 ʠ ʥʘ 
ʨʠʩʫʥʢʘʭ 1, 2. 

ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʮʚʝʪʦʛʨʘʬʠʯʝʩʢʠʭ ʩʭʝʤ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʤʠ ʠ 
ʘʚʪʦʨʝʤʦʥʪʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʚ ʩʣʝʜʫʶʱʠʭ ʩʣʫʯʘʷʭ (ʠʟʤʝʥʝʥʥʘʷ ʨʝʜʘʢʮʠʷ, ʠʟʤ. 
ˉ1): ʜʝʪʘʣʠ ʧʨʠʚʦʜʘ ʚ ʜʝʡʩʪʚʠʝ ʘʚʘʨʠʡʥʳʭ ʚʳʭʦʜʦʚ - ʨʫʢʦʷʪʢʠ, ʩʢʦʙʳ ʠ ʜʨʫʛʠʝ - 
ʜʦʣʞʥʳ ʙʳʪʴ ʦʢʨʘʰʝʥʳ ʚ ʷʨʢʦ-ʢʨʘʩʥʳʡ ʮʚʝʪ; ʧʨʠ ʥʘʣʠʯʠʠ ʜʝʢʦʨʘʪʠʚʥʳʭ ʜʠʩʢʦʚ ʢʦʣʝʩ 
ʜʦʧʫʩʢʘʝʪʩʷ ʦʢʨʘʩʢʘ ʢʦʣʝʩ ʚ ʯʝʨʥʳʡ ʮʚʝʪ. 

ʊʘʙʣʠʮʘ 1  
ʎʚʝʪʘ ʣʘʢʦʢʨʘʩʦʯʥʦʛʦ ʧʦʢʨʳʪʠʷ ʘʚʪʦʙʫʩʦʚ 

ʆʢʨʘʰʠʚʘʝʤʳʡ ʵʣʝʤʝʥʪ 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʮʚʝʪʘ ʣʘʢʦʢʨʘʩʦʯʥʦʛʦ ʧʦʢʨʳʪʠʷ ʘʚʪʦʙʫʩʦʚ 

ʜʣʷ ʛʦʨʦʜʩʢʠʭ (ʘ) ʠ ʜʘʣʴʥʝʛʦ ʩʣʝʜʦʚʘʥʠʷ (ʙ) 

ɹʦʢʦʚʠʥʳ, ʧʝʨʝʜʥʷʷ ʠ ʟʘʜʥʷʷ ʩʪʝʥʢʠ 

ʢʫʟʦʚʘ 
ʘ). ʂʨʘʩʥʳʡ (6, 46); ʙ). ɺʠʰʥʝʚʳʡ (25, 28) 

ɼʦʧʫʩʢʘʝʤʳʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʧʦʣʦʩʳ ʥʘ 

ʙʦʢʦʚʠʥʘʭ ʤʝʞʜʫ ʜʚʝʨʷʤʠ ʩʘʣʦʥʘ ʠ ʦʪ 

ʥʠʭ ʜʦ ʧʝʨʝʜʥʝʡ ʠ ʟʘʜʥʝʡ ʩʪʝʥʦʢ, 

ʢʨʳʰʢʠ ʙʘʛʘʞʥʳʭ ʦʪʩʝʢʦʚ 

ʘ). ɹʝʣʳʡ (506, 854), ʩʣʦʥʦʚʘʷ ʢʦʩʪʴ (242). 

ʙ). ɹʝʣʳʡ (506, 854), ʩʣʦʥʦʚʘʷ ʢʦʩʪʴ (242), ʩʝʨʦ-ʙʝʣʳʡ 

(515, 883). 

ʂʨʳʰʘ ʢʫʟʦʚʘ 

ʘ). ʂʨʘʩʥʳʡ (6, 46), ʙʝʣʳʡ (506, 854), ʩʣʦʥʦʚʘʷ ʢʦʩʪʴ (242), 

ʩʝʨʳʡ (522, 536). 

ʙ). ɺʠʰʥʝʚʳʡ (25, 28), ʙʝʣʳʡ (506, 854), ʩʣʦʥʦʚʘʷ ʢʦʩʪʴ 

(242), ʩʝʨʳʡ (522, 536). 

ɼʚʝʨʠ ʩʘʣʦʥʘ 

ʘ). ɹʝʣʳʡ (506, 854).  

ʙ). ɺʠʰʥʝʚʳʡ (25, 28). ʊʘʢʞʝ ʜʦʧʫʩʢʘʝʪʩʷ ʦʢʨʘʩʢʘ ʜʚʝʨʝʡ 

ʚ ʩʝʨʦ-ʙʝʣʳʡ ʮʚʝʪ (515, 883). 

ɼʠʩʢʠ ʢʦʣʝʩ ʠʣʠ ʦʙʦʜʘ (ʧʨʠ ʩʙʦʨʥʳʭ 

ʢʦʣʝʩʘʭ), ʩʧʠʮʳ 

ʘ, ʙ). ɹʝʣʳʡ (506, 854), ʩʣʦʥʦʚʘʷ ʢʦʩʪʴ (242), ʩʝʨʦ-ʙʝʣʳʡ 

(515, 883); ʥʘ ʚʠʜʠʤʦʡ ʯʘʩʪʠ ʩʪʫʧʠʮʳ ʜʦʧʫʩʢʘʝʪʩʷ ʯʝʨʥʳʡ 

(800, 837). 

ʈʘʤʘ, ʧʦʜʚʝʩʢʘ ʢʦʣʝʩ ʠ ʜʨʫʛʠʝ ʚʠʜʠʤʳʝ 

ʯʘʩʪʠ ʰʘʩʩʠ, ʚʢʣʶʯʘʷ ʩʪʫʧʠʮʳ ʩʙʦʨʥʳʭ 

ʢʦʣʝʩ 

ʘ, ʙ). ʏʝʨʥʳʡ (800, 837) 

ɹʫʬʝʨʘ ʧʝʨʝʜʥʠʡ ʠ ʟʘʜʥʠʡ (ʧʨʠ 

ʠʟʛʦʪʦʚʣʝ-ʥʠʠ ʠʟ ʤʝʪʘʣʣʘ) 

ʘ). ʂʨʘʩʥʳʡ (6, 46) ʠʣʠ ʙʝʣʳʡ (506, 854). 

ʙ). ɺʠʰʥʝʚʳʡ (25, 28) ʠʣʠ ʙʝʣʳʡ (506, 854). 

*ɺ ʩʢʦʙʢʘʭ ʧʨʠʚʝʜʝʥ ʥʦʤʝʨ ʮʚʝʪʘ ʧʦ "ʂʘʨʪʦʪʝʢʝ ʵʣʝʤʝʥʪʦʚ ʮʚʝʪʘ ʣʘʢʦʢʨʘʩʦʯʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ"; **ʇʨʠ ʚʳʙʦʨʝ ʙʝʣʦʛʦ, ʩʣʦʥʦʚʦʡ ʢʦʩʪʠ ʠʣʠ ʩʝʨʦ-ʙʝʣʦʛʦ ʮʚʝʪʦʚ ʜʣʷ 

ʜʘʥʥʦʛʦ ʘʚʪʦʙʫʩʘ ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʠʥʷʪ ʝʜʠʥʳʡ ʮʚʝʪ ʜʣʷ ʚʩʝʭ ʦʢʨʘʰʠʚʘʝʤʳʭ 

ʵʣʝʤʝʥʪʦʚ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʎʚʝʪʦʛʨʘʬʠʯʝʩʢʠʝ ʩʭʝʤʳ ʛʦʨʦʜʩʢʠʭ ʘʚʪʦʙʫʩʦʚ (ʢʨʘʩʥʳʡ ʮʚʝʪ ʟʘʰʪʨʠʭʦʚʘʥ): ʘ) ʩʦ 

ʩʚʝʪʣʳʤʠ ʧʦʣʦʩʘʤʠ ʥʘ ʙʦʢʦʚʠʥʘʭ; ʙ) ʩʦ ʩʚʝʪʣʳʤʠ ʧʦʣʦʩʘʤʠ ʥʘ ʙʦʢʦʚʠʥʘʭ ʠ ʩʚʝʪʣʦʡ ʢʨʳʰʝʡ; ʚ) ʩ 

ʚʳʜʝʣʝʥʠʝʤ ʜʚʝʨʝʡ ʠ ʢʦʣʝʩ ʩʚʝʪʣʳʤ ʮʚʝʪʦʤ 



ð 76 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

 
ʈʠʩʫʥʦʢ 2 ï ʎʚʝʪʦʛʨʘʬʠʯʝʩʢʠʝ ʩʭʝʤʳ ʘʚʪʦʙʫʩʦʚ ʜʘʣʴʥʝʛʦ ʩʣʝʜʦʚʘʥʠʷ (ʢʨʘʩʥʳʡ ʮʚʝʪ ʟʘʰʪʨʠʭʦʚʘʥ): ʘ) 

ʩʦ ʩʚʝʪʣʳʤʠ ʧʦʣʦʩʘʤʠ ʥʘ ʙʦʢʦʚʠʥʘʭ; ʙ) ʩʦ ʩʚʝʪʣʳʤʠ ʧʦʣʦʩʘʤʠ ʥʘ ʙʦʢʦʚʠʥʘʭ ʠ ʩʚʝʪʣʦʡ ʢʨʳʰʝʡ; ʚ) ʩ 

ʚʳʜʝʣʝʥʠʝʤ ʜʚʝʨʝʡ ʠ ʢʦʣʝʩ ʩʚʝʪʣʳʤ ʮʚʝʪʦʤ 

 

ɼʦʧʫʩʢʘʝʪʩʷ ʥʘʥʝʩʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʢʫʟʦʚʘ 

ʘʚʪʦʙʫʩʦʚ ʚʩʝʭ ʥʘʟʥʘʯʝʥʠʡ: ʧʦʚʪʦʨʝʥʠʷ ʮʠʬʨ ʠ ʙʫʢʚ ʥʦʤʝʨʥʦʛʦ ʟʥʘʢʘ, 

ʦʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʟʥʘʢʘ ʦʛʨʘʥʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ; ʛʘʨʘʞʥʦʛʦ ʥʦʤʝʨʘ ʘʚʪʦʙʫʩʘ - ʥʘʜ ʣʝʚʦʡ 

ʬʘʨʦʡ ʠ ʥʘ ʟʘʜʥʝʡ ʩʪʝʥʢʝ ʢʫʟʦʚʘ; ʥʘʜʧʠʩʠ "1 ʤ ʦʪʢʣʦʥʝʥʠʝ 1 ʤ" - ʥʘ ʟʘʜʥʝʡ ʩʪʝʥʢʝ 

ʢʫʟʦʚʘ ʠʣʠ ʙʫʬʝʨʘ; ʨʝʢʣʘʤʳ - ʥʘ ʙʦʢʦʚʠʥʘʭ ʢʫʟʦʚʘ; ʥʘʥʝʩʝʥʠʝ ʵʤʙʣʝʤʳ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʢʫʟʦʚʘ ʧʨʠʛʦʨʦʜʥʳʭ ʘʚʪʦʙʫʩʦʚ ʠ ʘʚʪʦʙʫʩʦʚ ʜʘʣʴʥʝʛʦ 

ʩʣʝʜʦʚʘʥʠʷ. 

ʀʟʦʙʨʘʞʝʥʠʷ ʥʘ ʛʦʨʦʜʩʢʠʭ ʘʚʪʦʙʫʩʘʭ (ʢʨʦʤʝ ʨʝʢʣʘʤʳ) ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʥʝʩʝʥʳ 

ʣʘʢʦʢʨʘʩʦʯʥʳʤ ʧʦʢʨʳʪʠʝʤ ʯʝʨʥʦʛʦ ʮʚʝʪʘ. ʅʘ ʘʚʪʦʙʫʩʘʭ ʜʘʣʴʥʝʛʦ ʩʣʝʜʦʚʘʥʠʷ ʜʦʣʞʥʳ 

ʙʳʪʴ ʥʘʥʝʩʝʥʳ ʣʘʢʦʢʨʘʩʦʯʥʳʤ ʧʦʢʨʳʪʠʝʤ ʙʝʣʦʛʦ ʮʚʝʪʘ. ʇʨʠ ʵʪʦʤ, ʜʣʷ ʵʤʙʣʝʤʳ ʠ 

ʨʝʢʣʘʤʳ ʫʩʪʘʥʦʚʣʝʥ ʠʥʦʡ ʮʚʝʪ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝʜʦʩʪʘʪʦʯʥʦ ʟʘʤʝʪʝʥ ʥʘ ʬʦʥʝ 

ʦʩʥʦʚʥʦʛʦ ʮʚʝʪʘ ʘʚʪʦʙʫʩʘ. ɽʩʣʠ ʵʤʙʣʝʤʘ ʠ ʨʝʢʣʘʤʘ ʥʘʥʦʩʠʪʩʷ ʤʝʪʦʜʦʤ ʜʝʢʘʣʴʢʦʤʘʥʠʠ 

ʠʣʠ ʥʘ ʧʣʝʥʢʝ, ʪʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʘʚʪʦʙʫʩʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʜʦʣʞʝʥ ʙʳʪʴ ʥʘʥʝʩʝʥ 

ʧʨʷʤʦʫʛʦʣʴʥʠʢ ʩʦ ʩʪʦʨʦʥʘʤʠ ʥʝ ʙʦʣʝʝ 500 ʤʤ ʣʠʙʦ ʵʤʙʣʝʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʦʙʚʝʜʝʥʘ 

ʢʦʥʪʫʨʦʤ ʰʠʨʠʥʦʡ 30 ʤʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʯʝʨʥʦʛʦ ʠʣʠ ʙʝʣʦʛʦ ʮʚʝʪʘ. ʂʨʘʡʥʠʝ ʪʦʯʢʠ 

ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʥʘʜʧʠʩʝʡ ʜʦʣʞʥʳ ʦʪʩʪʦʷʪʴ ʦʪ ʛʨʘʥʠʮ ʦʢʨʘʰʝʥʥʦʡ ʚ ʜʘʥʥʳʡ ʮʚʝʪ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʫʟʦʚʘ ʠ ʦʪ ʚʳʩʪʫʧʘʶʱʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʫʟʦʚʘ (ʧʨʦʬʠʣʠ, 

ʥʘʢʣʘʜʢʠ) ʥʝ ʤʝʥʝʝ ʯʝʤ ʥʘ 50 ʤʤ. ʇʨʠʤʝʨʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʵʤʙʣʝʤʳ ʠ ʥʘʜʧʠʩʝʡ 

ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 1-2. ʂʘʯʝʩʪʚʦ ʠʩʧʦʣʥʝʥʠʷ ʣʘʢʦʢʨʘʩʦʯʥʦʛʦ ʧʦʢʨʳʪʠʷ ʦʢʨʘʰʝʥʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʘʚʪʦʙʫʩʦʚ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʢʣʘʩʩʫ III ɻʆʉʊ 9.032-74 ( 

(ʠʟʤʝʥʝʥʥʘʷ ʨʝʜʘʢʮʠʷ, ʠʟʤ ˉ 1). 

ʃʠʥʠʠ ʛʨʘʥʠʮ (ʩʪʳʢʦʚ) ʮʚʝʪʦʚ ʣʘʢʦʢʨʘʩʦʯʥʳʭ ʧʦʢʨʳʪʠʡ, ʘ ʪʘʢʞʝ ʢʦʥʪʫʨʳ 

ʥʘʜʧʠʩʝʡ ʠ ʵʤʙʣʝʤ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʷʤʳʤʠ ʠʣʠ ʩʦʧʨʷʞʝʥʥʳʤʠ ʢʨʠʚʳʤʠ. ʆʪʢʣʦʥʝʥʠʝ 

ʦʪ ʧʨʷʤʦʡ ʣʠʥʠʠ ʠʣʠ ʩʦʧʨʷʞʝʥʥʦʩʪʠ ʢʨʠʚʦʡ ʜʦʧʫʩʢʘʝʪʩʷ ʥʝ ʙʦʣʝʝ 2 ʤʤ ʥʘ ʜʣʠʥʝ 1000 

ʤʤ. ʅʝ ʜʦʧʫʩʢʘʶʪʩʷ ʨʘʩʧʳʣʳ ʠ ʧʦʪʝʢʠ ʥʘ ʩʦʩʝʜʥʠʝ ʫʯʘʩʪʢʠ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʦʢʨʘʰʝʥʥʳʭ 

ʜʨʫʛʠʤ ʮʚʝʪʦʤ. 

ɼʝʪʘʣʠ ʘʚʪʦʙʫʩʘ, ʠʤʝʶʱʠʝ ʛʘʣʴʚʘʥʠʯʝʩʢʦʝ ʧʦʢʨʳʪʠʝ, ʘ ʪʘʢʞʝ ʚʳʧʦʣʥʝʥʥʳʝ ʠʟ 

ʨʝʟʠʥʳ, ʧʣʘʩʪʤʘʩʩʳ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʘʥʝʣʝʡ ʢʫʟʦʚʘ ʠʟ ʩʪʝʢʣʦʧʣʘʩʪʠʢʘ) ʠ ʜʨʫʛʠʭ 

ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʚʳʩʪʫʧʘʶʱʠʝ ʢʨʝʧʝʞʥʳʝ ʜʝʪʘʣʠ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʟʘʢʣʝʧʦʢ) ʦʢʨʘʩʢʝ ʥʝ ʧʦʜʣʝʞʘʪ. 

ɺʳʚʦʜ 

ʅʘʥʝʩʝʥʠʝ ʟʘʱʠʪʥʳʭ ʧʦʢʨʳʪʠʡ ʥʘ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ 

ʜʝʪʘʣʝʡ ʠʛʨʘʝʪ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʚʦʧʨʦʩʘʭ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʢʠ ʚ ʫʩʣʦʚʠʷʭ 
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ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʭʨʘʥʝʥʠʷ. ʇʦʵʪʦʤʫ ʚʘʞʥʦ ʩʦʙʣʶʜʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʠ ʩʣʝʜʦʚʘʪʴ ʧʨʘʚʠʣʘʤ, 

ʫʢʘʟʘʥʥʳʤ ʚ ɻʆʉʊʘʭ. 
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Аннотация 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʫʩʠʣʝʥʠʷ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʚʥʝʰʥʠʤ ʘʨʤʠʨʦʚʘʥʠʝʤ 

ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʚʢʣʶʯʝʥʠʷ ʚ ʩʦʚʤʝʩʪʥʫʶ ʨʘʙʦʪʫ ʤʘʪʝʨʠʘʣʦʚ, ʨʘʟʣʠʯʥʳʭ ʧʦ ʩʚʦʠʤ 

ʧʨʦʯʥʦʩʪʥʳʤ ʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʤ ʩʚʦʡʩʪʚʘʤ: ʞʝʣʝʟʦʙʝʪʦʥʘ, ʘʜʛʝʟʠʚʘ, 

ʬʠʙʨʦʘʨʤʠʨʦʚʘʥʥʦʛʦ ʧʦʣʠʤʝʨʘ (ʌɸʇ). ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʯʥʦʛʦ 

ʩʮʝʧʣʝʥʠʷ ʤʝʞʜʫ ʥʠʤʠ ʧʦʩʪʘʚʠʣʘ ʟʘʜʘʯʫ ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɺ 

ʬʫʥʢʮʠʠ ʇʂ ANSYS ʟʘʣʦʞʝʥʘ ʤʦʜʝʣʴ ʢʦʛʝʟʠʦʥʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ (CZM), ʢʦʪʦʨʘʷ 

ʧʦʟʚʦʣʷʝʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʢʦʥʪʘʢʪʘ ʤʝʞʜʫ ʜʚʫʤʷ ʩʣʦʷʤʠ ʤʘʪʝʨʠʘʣʦʚ ʩ ʫʯʝʪʦʤ 

ʩʚʦʡʩʪʚ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʜʚʘ ʧʦʜʭʦʜʘ ʢ ʥʘʟʥʘʯʝʥʠʶ ʨʘʩʯʝʪʥʦʛʦ 

ʩʝʯʝʥʠʷ ʫʩʠʣʝʥʥʦʛʦ ʞ/ʙ ʵʣʝʤʝʥʪʘ, ʜʘʥʦ ʦʧʠʩʘʥʠʝ CZM ʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʜʦʧʫʱʝʥʠʷ 

ʜʣʷ ʨʘʩʯʝʪʘ ʩ ʫʯʝʪʦʤ ʵʪʦʡ ʤʦʜʝʣʠ.  

Ключевые слова: ʌɸʇ, ʫʩʠʣʝʥʠʝ, ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʤʦʜʝʣʴ 

ʢʦʛʝʟʠʦʥʥʦʡ ʟʦʥʳ, ʛʨʘʥʠʮʘ ʨʘʟʜʝʣʘ, ʤʝʭʘʥʠʢʘ ʨʘʟʨʫʰʝʥʠʷ, ʯʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 

 

Abstract 

The externally bonded strengthening effectiveness of reinforced concrete structures 

depends on the degree of composite action of materials that are different in their strength and 

deformation properties: reinforced concrete, adhesive, fiber-reinforced polymer (FRP). The 

need to ensure a good bonding between them posed a problem, including for numerical 

modeling. The ANSYS  function includes a cohesive zone model (CZM), which allows to 

simulate the interface behavior of two materials, taking into account the properties of each of 

them. The article presents two approaches to the designation of the design cross-section of a 

reinforced concrete element, a description of the CZM is given and assumptions are 

formulated for the calculation taking into account this model. 

Key words: FRP, strengthening, reinforced concrete structures, cohesive zone model, 

interface, fracture mechanic, numerical simulation 

 

ʇʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʜʠʢʪʫʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʩʦʟʜʘʥʠʠ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ʠʥʞʝʥʝʨʥʳʭ ʟʘʜʘʯ.  

ʈʘʟʚʠʪʠʝ ʤʝʪʦʜʘ ʫʩʠʣʝʥʠʷ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚʥʝʰʥʠʤ ʘʨʤʠʨʦʚʘʥʠʝʤ, 

ʚʳʟʚʘʥʥʦʝ ʚʥʝʜʨʝʥʠʝʤ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʬʠʙʨʦʘʨʤʠʨʦʚʘʥʥʳʭ ʧʦʣʠʤʝʨʦʚ (ʌɸʇ), 

ʪʨʝʙʫʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʘʣʛʦʨʠʪʤʦʚ ʨʘʩʯʝʪʘ ʜʣʷ ʦʮʝʥʢʠ ʥʘʜʝʞʥʦʩʪʠ 

ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʥʦʛʦ ʨʝʰʝʥʠʷ.  

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʫʩʠʣʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʚʢʣʶʯʝʥʠʷ ʚ ʩʦʚʤʝʩʪʥʫʶ ʨʘʙʦʪʫ 

ʤʘʪʝʨʠʘʣʦʚ, ʨʘʟʣʠʯʥʳʭ ʧʦ ʩʚʦʠʤ ʧʨʦʯʥʦʩʪʥʳʤ ʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʤ ʩʚʦʡʩʪʚʘʤ: 

ʞʝʣʝʟʦʙʝʪʦʥʘ, ʘʜʛʝʟʠʚʘ, ʬʠʙʨʦʘʨʤʠʨʦʚʘʥʥʦʛʦ ʧʦʣʠʤʝʨʘ (ʌɸʇ). ɺʢʣʶʯʠʪʴ ʵʣʝʤʝʥʪʳ ʚ 

ʩʦʚʤʝʩʪʥʫʶ ʨʘʙʦʪʫ ʤʦʞʥʦ ʧʦʩʨʝʜʩʪʚʦʤ ʩʢʣʝʠʚʘʥʠʷ, ʩʠʣ ʪʨʝʥʠʷ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʢʨʝʧʣʝʥʠʡ, ʠʣʠ ʠʭ ʢʦʤʙʠʥʘʮʠʠ. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʚʥʝʰʥʝʛʦ ʘʨʤʠʨʦʚʘʥʠʷ, ʚ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 79 ð   

 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʫʩʠʣʠʚʘʝʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʪʝʭʥʠʢʠ, ʚʠʜʘ ʠ ʬʦʨʤʳ ʤʘʪʝʨʠʘʣʘ 

ʫʩʠʣʝʥʠʷ, ʜʦʧʫʩʪʠʤʳ ʚʩʝ ʯʝʪʳʨʝ ʚʘʨʠʘʥʪʘ. ʆʜʥʘʢʦ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʤ ʩʧʦʩʦʙʦʤ 

ʷʚʣʷʝʪʩʷ ʩʢʣʝʠʚʘʥʠʝ ʌɸʇ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʙʝʪʦʥʘ: ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʢʣʝʝʚʦʛʦ 

ʩʦʝʜʠʥʝʥʠʷ ʦʙʭʦʜʠʪʩʷ ʤʝʥʝʝ ʦʜʥʦʛʦ ʧʨʦʮʝʥʪʘ ʦʪ ʚʩʝʛʦ ʯʠʩʣʘ ʫʩʠʣʠʚʘʝʤʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ.  

ʂʣʝʝʚʦʝ ʩʦʝʜʠʥʝʥʠʝ ʌɸʇ ʩ ʙʝʪʦʥʦʤ ʯʝʨʝʟ ʘʜʛʝʟʠʚʥʳʡ ʩʣʦʡ ʩʦʟʜʘʝʪ 

ʤʥʦʛʦʩʣʦʡʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ, ʩʝʯʝʥʠʝ ʢʦʪʦʨʦʡ ʚ ʨʘʩʯʝʪʘʭ ʧʨʠʥʠʤʘʝʪʩʷ ʩʦʩʪʘʚʥʳʤ ʩ 

ʞʝʩʪʢʠʤʠ ʩʚʷʟʷʤʠ. ʉ ʪʝʯʝʥʠʝʤ ʥʘʛʨʫʞʝʥʠʷ ʪʘʢʦʛʦ ʩʝʯʝʥʠʷ ʥʘ ʛʨʘʥʠʮʝ ʩʣʦʝʚ (ʌɸʇ-

ʘʜʛʝʟʠʚ, ʘʜʛʝʟʠʚ-ʙʝʪʦʥ), ʚ ʩʚʷʟʷʭ, ʚʦʟʥʠʢʘʝʪ ʧʦʜʘʪʣʠʚʦʩʪʴ, ʢʦʪʦʨʘʷ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ 

ʩʦʚʤʝʩʪʥʦʩʪʠ ʨʘʙʦʪʳ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʜʘʪʣʠʚʦʩʪʠ ʩʚʷʟʝʡ ʫʤʝʥʴʰʘʝʪʩʷ ʞʝʩʪʢʦʩʪʴ ʠ, 

ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʫʩʠʣʝʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ʈʘʟʨʫʰʝʥʠʝ ʚ 80% 

ʩʣʫʯʘʝʚ [1] ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʨʝʜʩʪʚʦʤ ʦʪʩʣʦʝʥʠʷ ʌɸʇ ʦʪ ʙʝʪʦʥʘ ʧʨʠ ʥʘʛʨʫʟʢʘʭ ʤʝʥʴʰʠʭ, 

ʯʝʤ ʧʨʠ ʨʘʟʨʫʰʝʥʠʷʭ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ: ʧʦ ʙʝʪʦʥʫ ʠʣʠ ʚʥʝʰʥʝʤʫ ʘʨʤʠʨʦʚʘʥʠʶ. 

ɼʣʷ ʙʝʟʦʧʘʩʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʪʴ ʠ ʫʤʝʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʦ 

ʦʮʝʥʠʚʘʪʴ ʜʦ ʢʘʢʦʡ ʩʪʝʧʝʥʠ ʧʦʜʘʪʣʠʚʦʩʪʠ ʩʦʝʜʠʥʝʥʠʷ ʤʦʞʥʦ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴ 

ʢʦʥʩʪʨʫʢʮʠʶ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʧʦʥʠʤʘʪʴ ʭʘʨʘʢʪʝʨ ʨʘʙʦʪʳ ʩʦʝʜʠʥʝʥʠʷ ñʌɸʇ-ʙʝʪʦʥò, 

ʫʤʝʪʴ ʝʝ ʘʥʘʣʠʪʠʯʝʩʢʠ ʠ ʯʠʩʣʝʥʥʦ ʤʦʜʝʣʠʨʦʚʘʪʴ.  

ʆʪʥʦʩʠʪʝʣʴʥʦ ʧʦʣʥʦʡ ʚʳʩʦʪʳ ʩʝʯʝʥʠʷ ʫʩʠʣʝʥʥʦʛʦ ʵʣʝʤʝʥʪʘ, ʦʪʩʣʦʝʥʠʝ ʥʦʩʠʪ 

ʦʛʨʘʥʠʯʝʥʥʳʡ ʭʘʨʘʢʪʝʨ. ʆʙʣʘʩʪʴ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʫʯʘʩʪʦʢ ʦʪ ʌɸʇ ʜʦ 

ʩʪʘʣʴʥʦʡ ʨʘʩʪʷʥʫʪʦʡ ʘʨʤʘʪʫʨʳ. ʇʦʵʪʦʤʫ, ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʪʩʣʦʝʥʠʷ ʨʘʩʩʤʦʪʨʠʤ 

ʦʙʣʘʩʪʴ ʩʝʯʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʥʘ ʨʠʩʫʥʢʝ 1.  

 

  
ʈʠʩʫʥʦʢ 1. ʋʯʘʩʪʦʢ ʫʩʠʣʝʥʥʦʛʦ ʞʝʣʝʟʦʙʝʪʦʥʥʦʛʦ ʵʣʝʤʝʥʪʘ  

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʜʚʘ ʧʦʜʭʦʜʘ ʢ ʫʯʝʪʫ ʘʜʛʝʟʠʚʘ ʧʨʠ ʨʝʰʝʥʠʠ 

ʢʦʥʪʘʢʪʥʦʡ ʟʘʜʘʯʠ. 

Hui-Shen Shen [2], ʈʘʙʠʥʦʚʠʯ ʠ ʌʨʦʩʪʠʛ [3] ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʣʝʡ ʢʘʢ ʫʧʨʫʛʫʶ 

ʩʨʝʜʫ. ʆʥʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʥʘʧʨʷʞʝʥʠʷ ʚ ʘʜʛʝʟʠʚʝ ʙʫʜʫʪ ʠʟʤʝʥʷʪʴʩʷ ʧʦ ʝʛʦ ʪʦʣʱʠʥʝ, ʘ 

ʟʥʘʯʠʪ, ʩʦʩʪʘʚʥʦʝ ʩʝʯʝʥʠʝ ʷʚʣʷʝʪʩʷ ʪʨʸʭʩʣʦʡʥʳʤ (ʨʠʩ. 2). 

 

 
ʈʠʩʫʥʦʢ 2 - ʊʨʝʭʩʣʦʡʥʦʝ ʨʘʩʯʝʪʥʦʝ ʩʝʯʝʥʠʝ 

 

ʇʨʠ ʜʨʫʛʦʤ ʧʦʜʭʦʜʝ [4,5], ʦʩʥʦʚʘʥʥʦʤ ʥʘ ʪʦʤ, ʯʪʦ ʜʝʬʦʨʤʘʮʠʠ ʚ ʘʜʛʝʟʠʚʝ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʚʥʫʪʨʠ ʩʣʦʷ, ʚʳʟʚʘʥʥʦʝ ʩʤʝʱʝʥʠʝʤ ʌɸʇ 



ð 80 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʚʝʨʭʥʦʩʪʠ ʙʝʪʦʥʘ, ʧʨʠʥʠʤʘʝʪ ʨʘʩʯʝʪʥʦʝ ʩʝʯʝʥʠʝ ʜʚʫʭʩʣʦʡʥʳʤ, 

ʩʦʩʪʦʷʱʠʤ ʠʟ ʙʝʪʦʥʘ ʠ ʌɸʇ . ɸʜʛʝʟʠʚ ʟʜʝʩʴ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʶ ʩʚʷʟʠ (ʨʠʩ.3). 

 

 
ʈʠʩʫʥʦʢ 3. ɼʚʫʭʩʣʦʡʥʦʝ ʨʘʩʯʝʪʥʦʝ ʩʝʯʝʥʠʝ 

 

ɺ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʪʦʣʱʠʥʫ ʘʜʛʝʟʠʚʘ ʩʣʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʙʦʣʝʝ 2 

ʤʤ, ʩʧʨʘʚʝʜʣʠʚʳ ʩʣʝʜʫʶʱʠʝ ʨʘʩʯʝʪʥʳʝ ʜʦʧʫʱʝʥʠʷ [6]: 

 ʘʜʛʝʟʠʚ ʦʜʥʦʨʦʜʝʥ ʧʦ ʚʳʩʦʪʝ ʠ ʠʤʝʝʪ ʣʠʥʝʡʥʦ-ʫʧʨʫʛʠʡ ʭʘʨʘʢʪʝʨ 

ʨʘʙʦʪʳ; 

 ʘʜʛʝʟʠʚ ʧʦʜʚʝʨʞʝʥ ʪʦʣʴʢʦ ʩʜʚʠʛʦʚʳʤ ʫʩʠʣʠʷʤ; 

 ʵʬʬʝʢʪʳ ʠʟʛʠʙʘ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ; 

 ʥʦʨʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʪʦʣʱʠʥʝ; 

 ʪʦʣʱʠʥʘ ʠ ʰʠʨʠʥʘ ʘʜʛʝʟʠʚʘ ʧʦʩʪʦʷʥʥʳ ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʩʢʣʝʠʚʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘ ʨʘʩʯʝʪʥʦʝ ʩʝʯʝʥʠʝ ʧʨʠʤʝʤ - ʜʚʫʭʩʣʦʡʥʦʝ.   

ʇʨʝʜʩʪʘʚʠʤ ʧʨʦʮʝʩʩ ʦʪʩʣʦʝʥʠʷ ʢʘʢ ʨʘʩʢʨʳʪʠʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʪʨʝʱʠʥʳ ʧʦ 

ʛʨʘʥʠʮʝ ʌɸʇ-ʙʝʪʦʥ. 

ʊʦʛʜʘ, ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʩʮʝʧʣʝʥʠʷ ʚʦʩʧʦʣʴʟʫʝʤʩʷ 

ʤʝʪʦʜʘʤʠ ʤʝʭʘʥʠʢʠ ʨʘʟʨʫʰʝʥʠʷ. 

ʆʙʨʘʟʦʚʘʥʠʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʪʨʝʱʠʥʳ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʝʧʝʥʥʦ, ʘ ʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ (ʩʘʤ ʧʨʦʮʝʩʩ ʦʪʩʣʦʝʥʠʷ) - ʯʝʨʝʟ ʧʨʦʪʷʞʝʥʥʫʶ ʚʝʨʰʠʥʫ ʪʨʝʱʠʥʳ ʠʣʠ 

ʢʦʛʝʟʠʦʥʥʫʶ ʟʦʥʫ. 

ʄʦʜʝʣʴ, ʦʧʠʩʳʚʘʶʱʘʷ ʪʘʢʦʡ ʭʘʨʘʢʪʝʨ ʨʘʟʨʫʰʝʥʠʷ, ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ ʤʦʜʝʣʠ 

ʢʦʛʝʟʠʦʥʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ (cohesive zone model - CZM) ʠ ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ 

ʥʘʯʘʣʦ ʧʦʚʨʝʞʜʝʥʠʷ ʠ ʦʧʨʝʜʝʣʷʪʴ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. CZM ʩʧʨʘʚʝʜʣʠʚʘ ʜʣʷ ʭʨʫʧʢʠʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʪ.ʢ. ʦʩʥʦʚʘʥʘ ʥʘ ʪʝʦʨʠʠ ʨʘʟʨʫʰʝʥʠʷ ɻʨʠʬʬʠʪʩʘ. ʊʝʦʨʠʷ ʨʘʟʨʫʰʝʥʠʷ 

ɻʨʠʬʬʠʪʩʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʟʦʥʳ ʢʦʛʝʟʠʦʥʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʚʙʣʠʟʠ ʚʝʨʰʠʥʳ 

ʪʨʝʱʠʥʳ (ʨʠʩ. 4). 

ʊʦ ʝʩʪʴ ʢʦʥʮʝʧʮʠʷ CZM ʦʩʥʦʚʘʥʘ ʥʘ ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʦ ʟʦʥʝ ʨʘʟʫʧʨʦʯʥʝʥʠʷ ʫ 

ʚʝʨʰʠʥʳ ʪʨʝʱʠʥʳ ʚ ʤʘʪʝʨʠʘʣʝ. ɺʥʫʪʨʠ ʵʪʦʡ ʟʦʥʳ ʨʘʩʢʨʳʪʠʶ ʧʨʝʧʷʪʩʪʚʫʶʪ 

ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ. [7]. 

 

 
ʈʠʩʫʥʦʢ 4 ï ʉʭʝʤʘ ʟʦʥʳ ʨʘʟʨʫʰʝʥʠʷ ʫ ʚʝʨʰʠʥʳ ʨʘʩʢʨʳʪʠʷ ʪʨʝʱʠʥʳ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 81 ð   

 

ɺʧʝʨʚʳʝ CZM ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 70-ʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʚʝʢʘ. ɽʝ 

ʨʦʜʦʥʘʯʘʣʴʥʠʢʘʤʠ ʩʯʠʪʘʶʪʩʷ ɼʘʛʜʝʡʣ ʠ ɹʘʨʨʝʥʙʣʘʪʪ [8, 9, 10]. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

CZM ʧʨʠʤʝʥʷʶʪ ʚ ʬʦʨʤʫʣʠʨʦʚʢʝ ɼʞʫʣʠʘʥʘ ɺʦʥʛʘ [4, 5, 11]. 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʧʦʜʭʦʜʘʤʠ ʤʝʭʘʥʠʢʠ ʨʘʟʨʫʰʝʥʠʷ, CZM ʨʘʩʩʤʘʪʨʠʚʘʝʪ 

ʨʘʙʦʪʫ ʢʦʥʪʘʢʪʘ ʚ ʟʦʥʝ ʨʦʩʪʘ ʪʨʝʱʠʥ. ʕʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʨʘʩʯʝʪʳ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦʡ ʪʦʯʥʦʩʪʠ. 

CZM ʦʧʠʩʳʚʘʝʪ ʩʚʷʟʴ ʨʘʩʪʷʛʠʚʘʶʱʝʡ ʩʠʣʳ, ʚʦʩʧʨʠʥʠʤʘʝʤʦʡ ʛʨʘʥʠʮʝʡ ʨʘʟʜʝʣʘ 

ñʌɸʇ-ʙʝʪʦʥò, ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʝʡ ʤʝʞʬʘʟʥʦʛʦ ʩʤʝʱʝʥʠʷ (ʩʜʚʠʛʘ ʌɸʇ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʝʪʦʥʘ). ʉʠʣʘ, ʢʦʪʦʨʫʶ ʩʧʦʩʦʙʥʘ ʚʦʩʧʨʠʥʷʪʴ ʛʨʘʥʠʮʘ ʨʘʟʜʝʣʘ ʜʦ ʩʚʦʝʛʦ 

ʨʘʟʨʫʰʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʧʨʦʯʥʦʩʪʠ ʩʮʝʧʣʝʥʠʷ. ʆʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ 

ʫʯʝʪʦʤ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʦʚ ʌɸʇ, ʘʜʛʝʟʠʚʘ 

ʠ ʙʝʪʦʥʘ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ ʇʂ ñANSYSò CZM ʠʩʧʦʣʴʟʫʝʪʩʷ  

ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʪʩʣʦʝʥʠʷ. ʆʥʘ ʨʝʘʣʠʟʫʝʪʩʷ ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʛʨʘʥʠʮʳ 

ʨʘʟʜʝʣʘ, ʢʦʪʦʨʳʤ ʟʘʜʘʝʪʩʷ ʟʘʢʦʥ ʩʮʝʧʣʝʥʠʷ ʧʦ ʢʦʥʪʘʢʪʫ ʜʚʫʭ ʩʣʦʝʚ. ɿʘʜʘʥʠʝ ʟʘʢʦʥʘ 

ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʳʚʘʪʴ ʩʚʦʡʩʪʚʘ ʪʨʝʭ ʩʣʦʝʚ ʧʨʠ ʜʚʫʭʩʦʩʪʘʚʥʦʡ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʝ ʩʝʯʝʥʠʷ.  

ʆʩʦʙʝʥʥʦʩʪʴʶ CZM ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ CZM ʵʣʝʤʝʥʪʦʚ ʚ ʘʥʘʣʠʟ ʄʂʕ 

ʨʝʘʣʠʟʫʝʪʩʷ ʠʭ ʚʢʣʶʯʝʥʠʝʤ ʚ ʩʝʪʢʫ ʥʘ ʛʨʘʥʠʮʘʭ ʵʣʝʤʝʥʪʦʚ - ʌɸʇ ʠ ʙʝʪʦʥʘ. ɼʘʥʥʳʡ 

ʬʘʢʪ ʧʦʟʚʦʣʷʝʪ ʦʜʠʥʘʢʦʚʦ ʭʦʨʦʰʦ ʧʨʦʚʦʜʠʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʦʪʩʣʦʝʥʠʷ ʚ 

ʢʦʥʩʪʨʫʢʮʠʷʭ, ʫʞʝ ʠʤʝʶʱʠʭ ʪʨʝʱʠʥʳ, ʠ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ, ʥʘ ʤʦʤʝʥʪ ʫʩʠʣʝʥʠʷ ʢʦʪʦʨʳʭ 

ʪʨʝʱʠʥʳ ʦʪʩʫʪʩʪʚʫʶʪ [7]. 

ɹʦʣʝʝ ʪʦʛʦ, CZM ʦʙʲʝʜʠʥʷʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʠ ʨʦʩʪ ʪʨʝʱʠʥ ʚ ʦʜʠʥ ʨʘʩʯʝʪ ʠ 

ʤʦʞʝʪ ʙʳʪʴ ʣʝʛʢʦ ʘʥʘʣʠʪʠʯʝʩʢʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʠ ʨʝʘʣʠʟʦʚʘʥʘ ʚ ʯʠʩʣʝʥʥʦʤ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ. 

ʆʩʥʦʚʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ CZM - ʵʪʦ ʪʦ, ʯʪʦ ʦʥʘ ʧʦʜʭʦʜʠʪ ʜʣʷ ʨʘʩʩʤʦʪʨʝʥʠʷ ʪʦʣʴʢʦ 

ʭʨʫʧʢʠʭ ʤʘʪʝʨʠʘʣʦʚ.  ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʪʝʦʨʠʠ ʪʨʝʱʠʥ CZM ʧʦʟʚʦʣʷʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʫʧʨʦʩʪʠʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ 

ʦʧʠʩʘʥʠʝ. 
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Аннотация 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʠʜʳ ʠ ʩʧʦʩʦʙʳ ʟʘʱʠʪʳ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʩʦʦʨʫʞʝʥʠʡ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʘʛʨʝʩʩʠʚʥʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, 

ʙʠʦʧʦʚʨʝʞʜʝʥʠʡ. 
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Abstract 

This article discusses the types and methods of protection of hydraulic structures from 

the effects of aggressive environments, low temperatures and biological damage 
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ɻʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ (ɻʊʉ) ï ʚʠʜ ʠʥʞʝʥʝʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʟʥʳʭ ʚʠʜʦʚ ʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʘʤʠ 

(ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ) ʠ/ʠʣʠ ʜʣʷ ʙʦʨʴʙʳ ʩ ʚʨʝʜʥʳʤʠ ʚʦʟʜʝʡʩʪʚʠʷʤʠ ʚʦʜ ʧʦʩʨʝʜʩʪʚʦʤ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʝʞʠʤ ʠ ʩʚʦʡʩʪʚʘ ʧʨʠʨʦʜʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʥʠʭ 

ʚʦʜʳ. 

ʉʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʠ ʪʠʧʳ: 

½ ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ, ʥʘ ʢʦʪʦʨʦʤ ʨʘʩʧʦʣʦʞʝʥʳ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ, ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʨʝʯʥʳʤʠ, ʦʟʸʨʥʳʤʠ, 

ʤʦʨʩʢʠʤʠ; 

½ ʇʦ ʨʘʩʧʦʣʦʞʝʥʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʣʠʯʘʶʪ 

ʥʘʟʝʤʥʳʝ ʠ ʧʦʜʟʝʤʥʳʝ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ; 

½ ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʝʩʧʝʯʠʚʘʝʤʳʤʠ ʚʠʜʘʤʠ  ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ ʨʘʟʜʝʣʷʶʪ ʥʘ ʛʠʜʨʦʤʝʣʠʦʨʘʪʠʚʥʳʝ 

(ʦʩʫʰʠʪʝʣʴʥʳʝ, ʦʙʚʦʜʥʠʪʝʣʴʥʳʝ, ʦʨʦʩʠʪʝʣʴʥʳʝ), ʚʦʜʥʦʪʨʘʥʩʧʦʨʪʥʳʝ, 

ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ, ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʝ, ʜʣʷ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ 

ʚʦʜʦʦʪʚʝʜʝʥʠʷ, ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʥʝʜʨ, ʩʧʦʨʪʠʚʥʳʭ ʮʝʣʝʡ ʠ ʜʨ; 

½ ʇʦ ʭʘʨʘʢʪʝʨʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʚʦʜʥʳʤ ʦʙʲʝʢʪʦʤ ʨʘʟʣʠʯʘʶʪ 

ʚʦʜʦʧʦʜʧʦʨʥʳʝ, ʚʦʜʦʧʨʦʚʦʜʷʱʠʝ, ʨʝʛʫʣʷʮʠʦʥʥʳʝ, ʚʦʜʦʟʘʙʦʨʥʳʝ ʠ 

ʚʦʜʦʩʙʨʦʩʥʳʝ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ; 

½ ʇʦ ʥʘʟʥʘʯʝʥʠʶ ʨʘʟʣʠʯʘʶʪ ʦʙʱʠʝ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʚʩʝ ʚʠʜʳ (ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ) ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜ, ʠ 

ʩʧʝʮʠʘʣʴʥʳʝ, ʚʦʟʚʦʜʠʤʳʝ ʜʣʷ ʢʘʢʦʛʦ-ʣʠʙʦ ʦʜʥʦʛʦ ʚʠʜʘ 

ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. [11.C.2] 

ʆʪ ʚʩʝʭ ʛʨʘʞʜʘʥʩʢʠʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʜʘʥʠʡ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ 

ʦʪʣʠʯʘʶʪʩʷ ʥʘʣʠʯʠʝʤ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʥʠʭ ʚʦʜʥʦʛʦ ʧʦʪʦʢʘ, ʣʴʜʘ, ʥʘʥʦʩʦʚ ʠ ʜʨ. 

ʬʘʢʪʦʨʦʚ. ʕʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʤʦʛʫʪ ʙʳʪʴ ʤʝʭʘʥʠʯʝʩʢʠʤʠ (ʩʪʘʪʠʯʝʩʢʠʝ ʠ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ, ʚʳʥʦʩ ʯʘʩʪʠʮ ʛʨʫʥʪʘ ʬʠʣʴʪʨʘʮʠʦʥʥʳʤ ʧʦʪʦʢʦʤ 

(ʩʫʬʬʦʟʠʷ) ʠ ʜʨ.), ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ (ʠʩʪʠʨʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʢʦʨʨʦʟʠʷ ʤʝʪʘʣʣʦʚ, 
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ʙʝʪʦʥʘ), ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ (ʛʥʠʝʥʠʝ ʜʝʨʝʚʷʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʠʩʪʘʯʠʚʘʥʠʝ ʜʨʝʚʝʩʠʥʳ 

ʞʠʚʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ ʠ ʧʨ.). 

ɺʦʧʨʦʩʘʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ, ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ 

ʥʘʜʸʞʥʦʩʪʠ, ʨʘʟʨʘʙʦʪʢʠ ʩʦʩʪʘʚʘ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʙʩʣʝʜʦʚʘʥʠʡ ʠ ʦʮʝʥʢʠ ʫʨʦʚʥʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʘʥʠʤʘʣʠʩʴ ʪʘʢʠʝ ʫʯʸʥʳʝ ʢʘʢ ɸʨʝʬʴʝʚ ʅ.ɺ., ɺʦʣʦʩʫʭʠʥ ɺ.ɸ., ʄʘʣʘʭʘʥʦʚ 

ɺ.ɺ. 

ɺ ʨʘʙʦʪʘʭ ʄʘʣʘʭʘʥʦʚʘ ɺ.ɺ. [14-18] ʠʩʩʣʝʜʦʚʘʥʳ ʚʦʧʨʦʩʳ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʧʦ 

ʠʥʠʮʠʘʪʠʚʝ ʄʘʣʘʭʘʥʦʚʘ ɺ.ɺ. ʧʨʦʜʦʣʞʘʶʪʩʷ ʫʥʠʢʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʧʦʚʳʰʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʥʘʜʸʞʥʦʩʪʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ, ʥʦ ʚʦʧʨʦʩʳ 

ʧʨʦʜʣʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʩʨʦʢʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʠʤ ʥʝ 

ʧʦʜʥʠʤʘʣʠʩʴ.  

ɺʤʝʩʪʝ ʩ ʪʝʤ ɺʦʣʦʩʫʭʠʥʳʤ ɺ.ɸ. ʠ ʩʦʘʚʪʦʨʘʤʠ ʧʦʜʥʠʤʘʣʠʩʴ ʚʦʧʨʦʩʳ ʧʨʦʚʝʜʝʥʠʷ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʪʘʪʦʯʥʦʛʦ ʨʝʩʫʨʩʘ ʚʦʜʦʧʨʦʚʦʜʷʱʠʭ ʩʦʦʨʫʞʝʥʠʡ. 

ɼʣʷ ɻʊʉ ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʘʛʨʝʩʩʠʚʥʦʩʪʴ 

ʩʨʝʜʳ, ʷʚʣʷʶʪʩʷ: 

½ ʧʘʨʘʤʝʪʨʳ ʢʣʠʤʘʪʘ ʚ ʤʝʩʪʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢʪʘ: ʭʦʣʦʜʥʳʡ, 

ʫʤʝʨʝʥʥʳʡ, ʪʨʦʧʠʯʝʩʢʠʡ (ɻʆʉʊ 16350-80 [1], ɻʆʉʊ9.039-74 [2] ʠ ɻʆʉʊ 

24482-80 [3]); 

½ ʟʦʥʳ ʚʣʘʞʥʦʩʪʠ: ʩʫʭʘʷ, ʥʦʨʤʘʣʴʥʘʷ, ʚʣʘʞʥʘʷ ʠʣʠ ʤʦʢʨʘʷ (ʉʅʠʇ II-3-79 

[5]); 

½ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʥʩʪʨʫʢʮʠʠ ʠʣʠ ʦʙʦʨʫʜʦʚʘʥʠʷ: ʥʘ ʚʦʟʜʫʭʝ, ʚ 
ʚʦʜʝ, ʚ ʚʦʜʝ ʠ ʥʘ ʚʦʟʜʫʭʝ ʧʦʧʝʨʝʤʝʥʥʦ; 

½ ʜʣʷ ʚʦʟʜʫʰʥʳʭ ʩʨʝʜ: ʘʛʨʝʩʩʠʚʥʦʩʪʴ ʛʘʟʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʚʠʜʘ ʠ 
ʢʦʥʮʝʥʪʨʘʮʠʠ, ʥʘʣʠʯʠʝ ʩʦʣʝʡ, ʘʵʨʦʟʦʣʝʡ ʠ ʧʳʣʠ, ʩʪʝʧʝʥʴ ʠʭ 

ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʠ; 

½ ʜʣʷ ʚʦʜʥʳʭ ʩʨʝʜ: ʧʦʢʘʟʘʪʝʣʴ pH (ʚʦʜʦʨʦʜʥʳʡ ʧʦʢʘʟʘʪʝʣʴ), ʢʦʥʮʝʥʪʨʘʮʠʷ 
ʢʠʩʣʦʨʦʜʘ, ʩʫʤʤʘʨʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʫʣʴʬʘʪʦʚ ʠ ʭʣʦʨʠʜʦʚ, ʞʝʩʪʢʦʩʪʴ, 

ʥʘʣʠʯʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʠ ʥʘʣʠʯʠʝ ʚ ʥʝʤ 

ʘʙʨʘʟʠʚʥʳʭ ʯʘʩʪʠʮ. [10.ʉ.7]. 

ʉʦʛʣʘʩʥʦ ʥʦʨʤʘʪʠʚʥʳʤ ʜʦʢʫʤʝʥʪʘʤ [7-9] ʩʨʦʢ ʩʣʫʞʙʳ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ ʠ ʚʦʜʦʦʯʠʩʪʢʠ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 25 ʜʦ 100 ʣʝʪ. ʇʨʦʝʢʪ 

ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʳʤ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʥʦʨʤʘʪʠʚʦʚ  

ʈʠʩʫʥʦʢ 1. ʇʨʠ ʩʥʠʞʝʥʠʠ ʩʨʦʢʘ ʩʣʫʞʙʳ ʩʥʠʞʘʶʪʩʷ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʟʘʪʨʘʪʳ, ʥʦ 

ʩʫʱʝʩʪʚʝʥʥʦ (ʚ ʨʘʟʳ) ʧʦʚʳʰʘʶʪʩʷ ʦʙʱʠʝ ʟʘʪʨʘʪʳ ʥʘ ʨʝʤʦʥʪ ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ 

ʩʦʦʨʫʞʝʥʠʡ.  

 

 
ʈʠʩ. 1 ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʝʢʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʦʢʘ ʩʣʫʞʙʳ ʩʦʦʨʫʞʝʥʠʷ 



ð 84 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ɻʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ ʨʘʙʦʪʘʶʪ ʚ ʦʩʦʙʦ ʪʷʞʝʣʳʭ ʫʩʣʦʚʠʷʭ. ʆʥʠ 

ʚʦʟʚʦʜʷʪʩʷ ʚ ʥʘʠʙʦʣʝʝ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʭ ʟʦʥʘʭ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʨʫʩʣʦ ʨʝʢʠ), 

ʧʦʜʚʝʨʞʝʥʳ ʚʦʟʜʝʡʩʪʚʠʶ ʚʳʩʦʢʠʭ ʥʘʧʦʨʦʚ ʚʦʜʳ, ʨʘʟʤʳʚʘʶʱʝʤʫ ʜʝʡʩʪʚʠʶ ʧʦʪʦʢʦʚ 

ʚʦʜʳ, ʩʙʨʘʩʳʚʘʝʤʳʭ ʯʝʨʝʟ ʩʦʦʨʫʞʝʥʠʷ ʩ ʙʦʣʴʰʦʡ ʚʳʩʦʪʳ ʚʦ ʚʨʝʤʷ ʧʘʚʦʜʢʦʚ, 

ʚʦʟʜʝʡʩʪʚʠʶ ʣʴʜʘ ʠ ʚʦʣʥ, ʚʳʱʝʣʘʯʠʚʘʶʱʝʤʫ ʜʝʡʩʪʚʠʶ ʥʘʜʟʝʤʥʦʛʦ ʠ ʧʦʜʟʝʤʥʦʛʦ 

ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ ʠ ʪ.ʜ. ʅʘʢʦʥʝʮ, ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ ʠ ʠʭ 

ʦʩʥʦʚʘʥʠʷ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʚʦʝʡ ʯʘʩʪʠ, ʤʘʣʦʜʦʩʪʫʧʥʳ ʜʣʷ ʥʘʙʣʶʜʝʥʠʡ, ʪʘʢ ʢʘʢ 

ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʚʦʜʦʡ. ʇʦʪʝʨʠ ʦʪ ʢʦʨʨʦʟʠʠ ʢʦʥʩʪʨʫʢʮʠʡ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʩʦʦʨʫʞʝʥʠʡ, ʩʣʘʛʘʶʱʠʝʩʷ ʠʟ ʧʨʷʤʳʭ ʧʦʪʝʨʴ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʪʦʠʤʦʩʪʴʶ 

ʨʝʤʦʥʪʘ ʩʦʦʨʫʞʝʥʠʷ, ʠ ʢʦʩʚʝʥʥʳʭ ʧʦʪʝʨʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʚʦʜʘ ʩʦʦʨʫʞʝʥʠʷ ʠʟ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʴʰʠʤʠ ʮʠʬʨʘʤʠ. 

ʕʪʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʚʳʟʳʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʪʱʘʪʝʣʴʥʦʛʦ ʠ ʧʦʩʪʦʷʥʥʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ, ʧʨʠʤʝʥʝʥʠʝ ʤʝʨ ʧʦ ʟʘʱʠʪʝ ɻʊʉ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʜʘʣʴʥʝʡʰʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʧʨʦʚʝʜʝʥʠʷ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ. 

ʇʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘʜʟʦʨ ʟʘ 

ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʩʣʦʞʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʠ ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʧʨʠ ʠʭ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ 

ʦʨʛʘʥʠʟʘʮʠʠ ʪʘʢʦʛʦ ʥʘʜʟʦʨʘ ʷʚʣʷʝʪʩʷ ʨʘʮʠʦʥʘʣʴʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʤʝʞʜʫ 

ʛʦʩʫʜʘʨʩʪʚʦʤ ʠ ʩʦʙʩʪʚʝʥʥʠʢʦʤ, ʧʨʦʝʢʪʥʳʤʠ ʠ ʥʘʫʯʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʩʪʨʦʠʪʝʣʷʤʠ 

(ʧʦʜʨʷʜʯʠʢʘʤʠ, ʩʫʙʧʦʜʨʷʜʯʠʢʘʤʠ) ʠ ʟʘʢʘʟʯʠʢʦʤ (ʵʢʩʧʣʫʘʪʠʨʫʶʱʝʡ ʦʨʛʘʥʠʟʘʮʠʝʡ). 

ɼʣʷ ɻʊʉ ʭʘʨʘʢʪʝʨʝʥ ʩʠʥʝʨʛʠʟʤ ʙʠʦʧʦʚʨʝʞʜʝʥʠʡ, ʢʦʪʦʨʳʡ ʩʚʷʟʘʥ ʩ ʚʟʘʠʤʥʳʤ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʝʤ ʧʨʦʮʝʩʩʦʚ ʨʘʟʨʫʰʝʥʠʷ (ʢʦʨʨʦʟʠʠ, ʩʪʘʨʝʥʠʷ, ʙʠʦʧʦʚʨʝʞʜʝʥʠʡ), ʘ 

ʪʘʢʞʝ ʨʘʟʚʠʪʠʝʤ ʙʠʦʮʝʥʦʟʘ. ʅʝʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʙʠʦʩʪʦʡʢʠʭ ʤʘʪʝʨʠʘʣʦʚ 

ʚʪʦʨʠʯʥʦʡ ʟʘʱʠʪʳ ʥʘ ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʚʳʩʦʢʦʡ 

ʧʨʠʩʧʦʩʦʙʣʷʝʤʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʢ ʫʩʣʦʚʠʷʤ ʦʙʠʪʘʥʠʷ ʠ ʠʩʪʦʯʥʠʢʘʤ ʧʠʪʘʥʠʷ ʠ 

ʫʥʠʬʠʢʘʮʠʶ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ.  

ʂ ʦʩʥʦʚʥʳʤ ʙʠʦʜʝʩʪʨʫʢʪʦʨʘʤ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʢʦʥʩʪʨʫʢʮʠʡ 

ʦʪʥʦʩʷʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʣʝʜʫʶʱʠʭ ʛʨʫʧʧ: ʙʘʢʪʝʨʠʠ, ʛʨʠʙʳ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʤʠʢʨʦʤʠʮʝʪʳ, ʚʦʜʦʨʦʩʣʠ, ʣʠʰʘʡʥʠʢʠ, ʤʭʠ, ʩʘʤʦʩʝʚʥʳʝ ʪʨʘʚʳ ʠ ʜʝʨʝʚʴʷ. 

ɺʳʙʦʨ ʤʝʪʦʜʘ ʟʘʱʠʪʳ ʜʦʣʞʝʥ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ 

ʞʠʟʥʝʥʥʦʤ ʮʠʢʣʝ ɻʊʉ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩ ʫʯʝʪʦʤ: 

½ ʜʦʢʘʟʘʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʪʠʚ ʰʠʨʦʢʦʡ ʛʘʤʤʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ-

ʙʠʦʜʝʩʪʨʫʢʪʦʨʦʚ; 

½ ʩʧʦʩʦʙʥʦʩʪʠ ʨʘʟʨʫʰʘʪʴ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʠʣ; 

½ ʬʠʟʠʯʝʩʢʦʡ ʠ ʭʠʤʠʯʝʩʢʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʩ ʤʘʪʝʨʠʘʣʘʤʠ ʢʦʥʩʪʨʫʢʮʠʡ ʠ 

ʜʨʫʛʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ʟʘʱʠʪʳ (ʚ ʪ.ʯ. ʠʥʛʠʙʠʪʦʨʘʤʠ ʢʦʨʨʦʟʠʠ ʩʪʘʣʠ), ʘ 

ʪʘʢʞʝ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ; 

½ ʣʝʛʢʦʩʪʠ ʭʨʘʥʝʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ; 

½ ʧʨʠʝʤʣʝʤʦʡ ʙʠʦʜʝʛʨʘʜʘʮʠʠ. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʟʘʱʠʪʳ ʦʪ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʢʦʨʨʦʟʠʠ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ (ɻʊʉ) ʦʙʝʩʧʝʯʠʚʘʶʪ: 

½ ʚʳʙʦʨ ʤʘʪʝʨʠʘʣʦʚ, ʩʪʦʡʢʠʭ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʙʠʦʜʝʩʪʨʫʢʪʦʨʦʚ; 

½ ʧʨʠʤʝʥʝʥʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʤʝʨ, ʩʥʠʞʘʶʱʠʭ ʘʛʨʝʩʩʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 
ʙʠʦʜʝʩʪʨʫʢʪʦʨʦʚ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʤʝʨʳ ʜʣʷ ʢʦʥʩʪʨʫʢʮʠʡ, ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʭʩʷ ʚ ʘʪʤʦʩʬʝʨʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʚʢʣʶʯʘʶʪ ʩʦʟʜʘʥʠʝ ʬʦʨʤʳ, ʢʦʪʦʨʘʷ ʠʩʢʣʶʯʘʣʘ ʙʳ ʚʦʟʤʦʞʥʦʩʪʴ ʩʢʦʧʣʝʥʠʷ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʡ ʙʠʦʜʝʩʪʨʫʢʪʦʨʦʚ, ʘʪʤʦʩʬʝʨʥʦʡ ʚʣʘʛʠ, 

ʢʦʥʜʝʥʩʘʪʘ, ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʠʥʳʭ ʚʝʱʝʩʪʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʨʘʟʚʠʪʠʶ 

ʙʠʦʜʝʩʪʨʫʢʪʦʨʦʚ; ʘ ʪʘʢʞʝ ʠʩʢʣʶʯʝʥʠʝ ʧʘʟʫʭ, ʢʘʨʤʘʥʦʚ, ʫʟʢʠʭ ʱʝʣʝʡ ʠ ʪ.ʧ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 85 ð   

 

ʂʦʥʩʪʨʫʢʮʠʠ ɻʊʉ ʜʦʣʞʥʳ ʠʤʝʪʴ ʩʚʦʙʦʜʥʳʡ ʜʦʩʪʫʧ ʜʣʷ ʦʩʤʦʪʨʦʚ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʟʘʱʠʪʥʳʭ ʧʦʢʨʳʪʠʡ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʝʨ ʚʪʦʨʠʯʥʦʡ ʟʘʱʠʪʳ. [6.ʉ.53]. 

ɿʘʱʠʪʘ ʦʪ ʢʦʨʨʦʟʠʠ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ 

ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʫʪʸʤ ʧʨʠʤʝʥʝʥʠʷ ʢʦʨʨʦʟʠʦʥʥʦʩʪʦʡʢʠʭ ʩʧʣʘʚʦʚ, ʧʦʢʨʳʪʠʷ 

ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʘʣʣʘ ʟʘʱʠʪʥʳʤʠ ʧʣʸʥʢʘʤʠ, ʢʘʪʦʜʥʦʡ ʟʘʰʠʪʦʡ. 

ʇʨʠʤʝʥʝʥʠʝ ʢʦʨʨʦʟʠʦʥʥʦʩʪʦʡʢʠʭ ʩʧʣʘʚʦʚ, ʫʩʪʦʡʯʠʚʳʭ ʧʨʦʪʠʚ ʢʦʨʨʦʟʠʠ, - ʦʜʠʥ ʠʟ 

ʥʘʠʙʦʣʝʝ ʥʘʜʸʞʥʳʭ ʩʧʦʩʦʙʦʚ. ɽʛʦ ʥʝʜʦʩʪʘʪʦʢ ï ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʪʘʢʠʭ 

ʩʧʣʘʚʦʚ. 

ʇʦʜʛʦʪʦʚʢʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʝʨʝʜ ʥʘʥʝʩʝʥʠʝʤ ʧʦʢʨʳʪʠʡ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ 

ʦʩʥʦʚʥʳʭ ʦʧʝʨʘʮʠʡ: 

½ ʫʩʪʨʘʥʝʥʠʝ ʜʝʬʝʢʪʦʚ ʧʦʚʝʨʭʥʦʩʪʠ; 

½ ʫʜʘʣʝʥʠʝ ʤʘʩʣʷʥʳʭ ʠ ʞʠʨʦʚʳʭ ʟʘʛʨʷʟʥʝʥʠʡ; 

½ ʫʜʘʣʝʥʠʝ ʧʨʦʢʘʪʥʦʡ ʦʢʘʣʠʥʳ ʠ ʧʨʦʜʫʢʪʦʚ ʢʦʨʨʦʟʠʠ; 

½ ʫʜʘʣʝʥʠʝ ʧʨʦʯʠʭ ʟʘʛʨʷʟʥʝʥʠʡ (ʩʦʣʝʡ, ʧʳʣʠ, ʦʩʪʘʪʢʦʚ ʘʙʨʘʟʠʚʘ ʠ ʪ.ʧ.).  

ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʧʨʠʤʝʥʷʶʪ ʤʝʭʘʥʠʯʝʩʢʠʡ, ʪʝʨʤʠʯʝʩʢʠʡ ʠ ʭʠʤʠʯʝʩʢʠʡ ʩʧʦʩʦʙʳ 

ʦʯʠʩʪʢʠ. 

ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥ ʤʝʪʦʜ ʥʘʥʝʩʝʥʠʷ ʥʘ ʤʝʪʘʣʣ ʣʘʢʦʢʨʘʩʦʯʥʳʭ ʠ 

ʤʝʪʘʣʣʠʟʘʮʠʦʥʥʳʭ ʧʦʢʨʳʪʠʡ. ʈʘʟʨʘʙʦʪʘʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʨʘʩʦʢ ʜʣʷ ʟʘʱʠʪʳ 

ʤʦʨʩʢʠʭ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʦʪ ʢʦʨʨʦʟʠʠ ʥʘ ʦʩʥʦʚʝ ʵʧʦʢʩʠʜʥʦʡ, 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʡ, ʫʨʝʪʘʥʦʚʦʡ, ʚʠʥʠʣʦʚʦʡ ʠ ʜʨʫʛʠʭ ʩʤʦʣ. ʄʝʥʝʝ ʩʪʦʡʢʠ ʧʦʢʨʳʪʠʷ ʚ 

ʚʠʜʝ ʤʘʩʣʷʥʳʭ, ʤʘʩʣʷʥʦ-ʩʤʦʣʷʥʳʭ, ʙʠʪʫʤʥʳʭ ʧʣʸʥʦʢ. ʆʙʳʯʥʦ ʧʨʠʤʝʥʷʶʪ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʧʦʢʨʳʪʠʷ ʚ ʥʝʩʢʦʣʴʢʦ ʩʣʦʝʚ, ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ ʚ ʚʦʜʝ 5-10 ʣʝʪ. 

[13.ʉ.2]. 

ʍʦʨʦʰʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʠ ʩʝʙʷ ʧʦʢʨʳʪʠʷ ʠʟ ʥʝʦʧʨʝʥʘ ʤʦʣʝʢʫʣʷʨʥʦ ʩʮʝʧʣʝʥʥʳʝ ʩ 

ʤʝʪʘʣʣʦʤ. ʅʝʦʧʨʝʥ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ ʧʨʦʪʠʚʦʢʦʨʨʦʟʠʦʥʥʦʡ ʩʪʦʡʢʦʩʪʴʶ, 

ʚʳʜʝʨʞʠʚʘʝʪ ʚʦʟʜʝʡʩʪʚʠʝ ʢʘʢ ʩʦʣʥʝʯʥʳʝ ʨʘʜʠʘʮʠʠ. [13.ʉ.2]. 

ɻʊʉ ʥʫʞʜʘʶʪʩʷ ʚ ʦʙʷʟʘʪʝʣʴʥʦʡ ʛʠʜʨʦʠʟʦʣʷʮʠʠ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʷʚʠʣʘʩʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʣʠʢʚʠʜʠʨʦʚʘʪʴ ʚ ʛʦʪʦʚʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʧʦʨʳ ʠ ʪʨʝʱʠʥʳ, ʜʦʩʪʫʧʥʳʝ ʜʣʷ 

ʚʦʜʳ, ʠ ʧʨʝʚʨʘʪʠʪʴ ʙʝʪʦʥ ʚ ʧʣʦʪʥʳʡ, "ʚʝʯʥʳʡ" ʢʘʤʝʥʴ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘʝʪʩʷ ʙʝʪʦʥʘ, 

ʠʜʫʱʝʛʦ ʥʘ ʚʦʟʚʝʜʝʥʠʝ ʧʣʦʪʠʥ, ʢʦʣʦʜʮʝʚ, ʬʫʥʜʘʤʝʥʪʦʚ, ʥʝʩʫʱʠʭ ʠ ʜʦʨʦʞʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ, ʢʦʪʦʨʳʝ ʟʘʯʘʩʪʫʶ ʦʢʨʫʞʝʥʳ ʚʣʘʛʦʡ ʩʦ ʚʩʝʭ ʩʪʦʨʦʥ. ʈʝʯʴ ʠʜʝʪ ʦ 

ʩʧʝʮʠʘʣʴʥʳʭ ʛʠʜʨʦʠʟʦʣʷʮʠʦʥʥʳʭ ʰʪʫʢʘʪʫʨʢʘʭ, ʩʦʩʪʦʷʱʠʭ ʩ ʚʳʩʦʢʦʤʘʨʦʯʥʦʛʦ 

ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʘ, ʢʚʘʨʮʝʚʦʛʦ ʧʝʩʢʘ ʟʘʜʘʥʥʦʡ ʬʨʘʢʮʠʠ ʠ ʤʦʜʠʬʠʮʠʨʫʶʱʠʭ ʭʠʤʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ. ʇʨʦʥʠʢʘʶʱʘʷ ʛʠʜʨʦʠʟʦʣʷʮʠʷ ʧʨʠ ʫʩʪʨʦʡʩʪʚʝ ʧʣʦʪʠʥ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʦʣʥʫʶ ʥʝʧʨʦʥʠʮʘʝʤʦʩʪʴ ʙʝʪʦʥʘ ʜʣʷ ʚʦʜʳ ʠ ʜʨʫʛʠʭ ʞʠʜʢʦʩʪʝʡ ʧʨʠ ʚʳʩʦʢʦʤ ʜʘʚʣʝʥʠʠ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʩʫʭʠʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʩʤʝʩʠ ʤʦʨʦʟʦʩʪʦʡʢʠ, ʜʦʣʛʦʚʝʯʥʳ, ʩʪʦʡʢʠ ʢ 

ʚʳʤʳʚʘʥʠʶ, ʘʛʨʝʩʩʠʚʥʳʤ ʩʨʝʜʘʤ, ʫʣʴʪʨʘʬʠʦʣʝʪʫ, ʧʦʞʘʨʦ- ʠ ʚʟʨʳʚʦʙʝʟʦʧʘʩʥʳ. 

ʆʙʨʘʟʫʶʪ ʝʜʠʥʦʝ ʮʝʣʦʝ ʩ ʦʙʨʘʙʘʪʳʚʘʝʤʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʧʣʘʩʪʠʯʥʳ, ʪʝʭʥʦʣʦʛʠʯʥʳ, 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳ, ʧʨʠʛʦʜʥʳ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʨʝʟʝʨʚʫʘʨʦʚ ʩ ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ. [12.C.72] 

ʅʘʧʨʠʤʝʨ, ʤʘʪʝʨʠʘʣʳ ʇʝʥʝʪʨʦʥ ï ʵʪʦ ʫʥʠʢʘʣʴʥʘʷ ʧʨʦʥʠʢʘʶʱʘʷ ʛʠʜʨʦʠʟʦʣʷʮʠʷ 

ʙʝʪʦʥʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʨʘʙʦʪʳ ʠʟʥʫʪʨʠ ʟʜʘʥʠʷ (ʧʦʤʝʱʝʥʠʷ), ʥʝ ʧʨʦʚʦʜʷ 

ʨʘʙʦʪ ʧʦ ʦʪʢʘʧʳʚʘʥʠʶ ʬʫʥʜʘʤʝʥʪʘ ʠ ʫʩʪʨʦʡʩʪʚʫ ʛʠʜʨʦʠʟʦʣʷʮʠʠ ʩʥʘʨʫʞʠ ʧʦʤʝʱʝʥʠʷ. 

ʇʨʦʥʠʢʘʷ ʚ ʪʝʣʦ ʙʝʪʦʥʘ ʧʨʠ ʛʠʜʨʦʠʟʣʷʮʠʠ ʧʦʤʝʱʝʥʠʡ ʥʘ ʛʣʫʙʠʥʫ ʜʦ 90 ʩʤ, ʇʝʥʝʪʨʦʥ 

ʟʘʱʠʱʘʝʪ ʙʝʪʦʥ ʦʪ ʚʦʜʳ ʠ ʘʛʨʝʩʩʠʚʥʳʭ ʩʪʦʢʦʚ. ʊʝʭʥʦʣʦʛʠʷ ʛʠʜʨʦʠʟʦʣʷʮʠʠ ʙʝʪʦʥʘ ʩ 

ʧʦʤʦʱʴʶ ʤʘʪʝʨʠʘʣʦʚ ʩʠʩʪʝʤʳ ʇʝʥʝʪʨʦʥ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʘ. [12.C.77] 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʠʜʨʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʇʝʥʝʪʨʦʥ ʤʥʦʛʠʭ 

ʥʝʟʘʚʠʩʠʤʳʭ ʵʢʩʧʝʨʪʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʵʢʩʧʝʨʪʦʚ ʠʟ ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ ʧʨʦʜʫʢʮʠʠʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ çʋʨʘʣʩʪʨʦʡʊʝʩʪè ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ 

çʇʨʦʛʨʝʩʩè, ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʙʝʪʦʥʘ çʇʝʥʝʪʨʦʥʦʤè, ʧʦʚʳʰʘʶʱʘʷ 

ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʴ ʙʝʪʦʥʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 2 ʩʪʫʧʝʥʠ ʠ ʙʦʣʝʝ ʩ W2 ʜʦ W8, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ 31357-2007. [4] 



ð 86 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʩʦʦʨʫʞʝʥʠʡ ʚ ʈʦʩʩʠʠ ʧʦʩʪʨʦʝʥʳ ʦʪ 30 ʜʦ 70 ʣʝʪ ʥʘʟʘʜ. ʅʘ ʩʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʦʨʫʞʝʥʠʷ ʚʣʠʷʝʪ ʦʙʰʠʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʘʢʪʦʨʦʚ, 

ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʥʝʛʦ ʚ ʧʨʦʮʝʩʩʝ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʥʦʨʤʘʪʠʚʥʳʡ ʩʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʙʦʣʴʰʠʥʩʪʚʘ ʛʠʜʨʦʫʟʣʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ, ʠʩʯʝʨʧʘʥ ʥʘ 60- 100%. ɻʊʉ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ 

ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ, ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʣʠʙʦ ʧʝʨʠʦʜʠʯʝʩʢʦʤ ʧʦʛʨʫʞʝʥʠʠ ʚ 

ʚʦʜʫ. ɺʦʜʘ ʤʦʞʝʪ ʠʤʝʪʴ ʨʘʟʣʠʯʥʫʶ ʩʪʝʧʝʥʴ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʠ ʠʤʝʪʴ ʨʘʟʣʠʯʥʫʶ ʩʢʦʨʦʩʪʴ 
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Аннотация 

ʕʥʝʨʛʝʪʠʢʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʜʣʷ ʧʦʣʫʯʝʥʠ ʪʝʧʣʦʚʦʡ ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʵʥʝʨʛʠʠ ʠʩʧʦʣʴʟʫʝʪ ʚʩʝ ʚʠʜʳ ʨʝʩʫʨʩʦʚ ʚʝʪʨʦʚʫʶ, ʩʦʣʥʝʯʥʫʶ, ʪʦʧʣʠʚʥʫʶ.ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʢʨʫʧʥʳʝ ʊʕʉ ʚ ʥʘʰʝʡ ʩʪʨʘʥʳ ʨʘʙʦʪʘʝʪ ʥʘ ʪʚʝʨʜʦʤ ʪʦʧʣʠʚʝ. ʆʜʥʘʢʦ ʫʛʦʣʴʥʦʝ 

ʭʦʟʷʡʩʪʚʦ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʤ ʠ ʜʦʨʦʛʦʩʪʦʷʱʠʤ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥ 

ʘʥʘʣʠʟ ʦʩʥʦʚʥʦʡ ʩʭʝʤʳ ʧʦʜʛʦʪʦʚʢʠ ʫʛʣʷ ʢ ʩʞʠʛʘʥʠʶ, ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ, ʜʦʩʪʦʠʥʩʪʚʘ ʠ 

ʥʝʜʦʩʪʘʪʢʠ, ʜʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʪʨʝʙʣʝʥʠʷ ʪʚʝʨʜʦʛʦ 

ʪʦʧʣʠʚʘ. ʈʘʟʨʘʙʦʪʘʥ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳʡ ʩʧʦʩʦʙ ʧʦʜʛʦʪʦʚʢʠ ʪʚʝʨʜʦʛʦ ʪʦʧʣʠʚʘ ʢ 

ʩʞʠʛʘʥʠʶ. 

Ключевые слова: ʎʝʥʪʨʦʙʝʞʥʘʷ ʜʚʫʭʩʪʘʜʠʡʥʘʷ ʜʨʦʙʠʣʢʘ , ʠʟʤʝʣʴʯʠʪʝʣʴʥʦï

ʩʫʰʠʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ , ʧʨʦʮʝʩʩʳ , ʩʫʰʢʘ, ʠʟʤʝʣʴʯʝʥʠʝ. 

 

Abstract 

The power industry of the Republic of Kazakhstan uses all types of resources, such as 

wind, solar, and fuel, to obtain thermal and electric energy. Currently, large thermal power 

plants in our country operate on solid fuels. However, the coal industry is the most complex 

and costly. This article analyzes the consumption of solid fuel in the Republic of Kazakhstan, 

analyzes the main scheme for preparing coal for combustion, the principle of operation, 

advantages and disadvantages, and gives recommendations for improving the efficiency of 

solid fuel consumption. The most economically feasible method of preparing solid fuel for 

combustion has been developed.  

Key words: Centrifugal two-stage shredder, grinding and drying plant, processes, 

drying, grinding. 

 

ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʠʟ ʧʝʨʚʳʭ ʤʝʩʪ ʚ ʤʠʨʝ ʧʦ ʨʘʟʚʝʜʘʥʥʳʤ 

ʟʘʧʘʩʘʤ ʫʛʣʷ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʟʘ ʧʦʩʣʝʜʥʠʝ ʪʨʠʜʮʘʪʴ ʣʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʛʦ ʪʦʧʣʠʚʘ ʚ 

ʥʘʰʝʡ ʩʪʨʘʥʝ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʣʦʩʴ. ʅʘ ʩʝʛʦʜʷʰʥʠʡ ʜʝʥʴ ʧʝʨʝʚʦʜʳ ʊʕʎ ʥʘ ʛʘʟ 

ʵʪʦʤʫ ʧʦʜʪʚʝʨʞʜʝʥʠʝ. ʇʦʚʩʝʤʝʩʪʥʘʷ ʟʘʤʝʥʘ ʫʛʣʷ ʞʠʜʢʠʤ ʠ ʛʘʟʦʦʙʨʘʟʥʳʤ ʪʦʧʣʠʚʦʤ 

ʧʨʠʚʝʣʘ ʢ ʩʥʠʞʝʥʠʶ ʝʛʦ ʜʦʣʠ ʚ ʪʦʧʣʠʚʥʦʤ ʙʘʣʘʥʩʝ ʥʘʰʝʡ ʩʪʨʘʥʳ ʜʦ 8-10 ʧʨʦʮʝʥʪʦʚ. 

ɼʦʙʳʯʘ ʫʛʣʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʦʪʢʨʳʪʳʤ ʩʧʦʩʦʙʦʤ, ʧʦʵʪʦʤʫ ʜʘʥʥʳʡ 

ʚʠʜ ʪʚʝʨʜʦʛʦ ʪʦʧʣʠʚʘ ï ʩʘʤʦʝ ʜʝʰʝʚʦʝ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʛʦʨʶʯʝʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʫʛʣʷ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʛʘʟʦʤ ʥʝ ʪʨʝʙʫʝʪ ʛʝʨʤʝʪʠʯʥʳʭ ʚʳʩʦʢʦʥʘʧʦʨʥʳʭ ʧʝʨʝʢʘʯʠʚʘʶʱʠʭ ʠ 

ʧʦʜʘʶʱʠʭ ʩʠʩʪʝʤ ʠ ʨʝʟʝʨʚʫʘʨʦʚ: ʭʨʘʥʝʥʠʝ ʠ ʧʦʜʘʯʘ ʫʛʣʷ ʥʘ ʩʞʠʛʘʥʠʝ ï ʤʝʥʝʝ 

ʚʟʨʳʚʦʧʦʞʘʨʦʦʧʘʩʥʘʷ ʦʧʝʨʘʮʠʷ, ʯʝʤ ʘʥʘʣʦʛʠʯʥʳʝ ʧʨʦʮʝʩʩʳ ʩ ʛʘʟʦʤ; ʩʘʤʘʷ ʚʳʩʦʢʘʷ 

ʢʘʣʦʨʠʡʥʦʩʪʴ ʛʦʨʶʯʝʡ ʯʘʩʪʠ; ʙʦʣʝʝ ʧʨʦʩʪʦʝ ʪʦʧʣʠʚʥʦʝ ʭʦʟʷʡʩʪʚʦ. 

ʉʥʠʞʝʥʠʝ ʜʦʣʠ ʧʦʪʨʝʙʣʝʥʠʷ ʫʛʣʷ ʚ ʈʂ ʚʳʟʚʘʥʦ ʨʷʜʦʤ ʦʙʲʝʢʪʠʚʥʳʭ ʧʨʠʯʠʥ: 

¶ ʙʦʣʴʰʠʤʠ ʦʙʲʝʤʘʤʠ ʜʦʙʳʯʠ ʥʝʬʪʠ ʠ ʛʘʟʘ; 
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¶  ʩʣʦʞʥʦʩʪʴʶ, ʪʨʫʜʦʝʤʢʦʩʪʴʶ ʠ ʥʝʚʳʩʦʢʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʝʡ ʧʨʦʮʝʩʩʘ 

ʪʦʧʣʠʚʦʧʦʜʛʦʪʦʚʢʠ; ʫʩʪʘʨʝʚʰʠʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠ ʜʣʠʪʝʣʴʥʦʩʪʴʶ 

ʪʝʭʥʦʣʦʛʠʠ ʧʦʜʛʦʪʦʚʢʠ ʫʛʣʷ ʢ ʩʞʠʛʘʥʠʶ;  

¶ ʢʦʣʠʯʝʩʪʚʦʤ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ;  

¶ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʦʡ ʢʘʣʦʨʠʡʥʦʩʪʴʶ ʫʛʣʷ;  

¶ ʟʥʘʯʠʪʝʣʴʥʦʡ ʜʦʣʝʡ ʚ ʫʛʣʝ ʥʝʛʦʨʶʯʠʭ ʤʠʥʝʨʘʣʴʥʳʭ ʚʢʣʶʯʝʥʠʡ ʠ 

ʧʨʠʤʝʩʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ï ʠ ʦʙʨʘʟʫʶʱʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʧʘʩʥʳʝ ʚʝʱʝʩʪʚʘ 

ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʨʘʟʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚ ʧʨʦʮʝʩʩʝ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ;  

¶ ʦʙʨʘʟʦʚʘʥʠʝʤ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʚʝʨʜʦʩʚʷʟʘʥʥʳʭ ʟʦʣʦ-, ʰʣʘʢʦ- ʠ 

ʢʦʢʩʦʦʪʣʦʞʝʥʠʠʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʷʭ ʥʘʛʨʝʚʘ ʚ ʧʨʦʮʝʩʩʝ ʩʞʠʛʘʥʠʷ;  

¶ ʪʝʭʥʠʯʝʩʢʠʤʠ ʪʨʫʜʥʦʩʪʷʤʠ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʦʧʣʠʚʥʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʩʞʠʛʘʶʱʠʭ ʫʩʪʘʥʦʚʦʢ; ʚʳʩʦʢʠʤʠ ʟʘʪʨʘʪʘʤʠ ʥʘ ʪʝʭʥʠʯʝʩʢʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʜʨʫʛʠʤʠ ʧʨʠʯʠʥʘʤʠ. 

ɽʩʪʴ ʠ ʜʨʫʛʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ. ʇʦʣʦʞʠʪʝʣʴʥʳʤ ʤʦʤʝʥʪʦʤ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʜʘʥʥʦʛʦ ʚʠʜʘ ʪʦʧʣʠʚʘ ʷʚʣʷʶʪʩʷ ʝʛʦ ʦʛʨʦʤʥʳʝ ʧʨʠʨʦʜʥʳʝ ʟʘʧʘʩʳ, ʧʨʝʚʳʰʘʶʱʠʝ ʟʘʧʘʩʳ 

ʥʝʬʪʠ ʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʜʲʝʤʘ 

ʈʂ. 

ɺ ʨʘʙʦʪʝ  ʧʨʝʜʣʦʞʝʥ ʮʝʥʪʨʦʙʝʞʥʳʡ ʜʚʫʭʩʪʘʜʠʡʥʳʡ ʠʟʤʝʣʴʯʠʪʝʣʴ ʠ ʨʘʩʯʝʪ 

ʪʝʧʣʦʪʳ ʩʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ ʜʣʷ ʧʦʚʳʰʝʥʠʶ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʪʨʝʙʣʝʥʠʷ. 

ɼʦʩʪʦʠʥʩʪʚʘ ʫʩʪʨʦʠʩʪʚʘ: 

¶ ʠʤʝʝʪ ʜʚʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʩʪʘʜʠʠ ʠʟʤʝʣʴʯʝʥʠʷ; 

¶ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʫʶ ʢʨʘʪʥʦʩʪʴ ʜʨʦʙʣʝʥʠʷ 

¶ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʠʟʤʝʣʴʯʝʥʠʷ 

¶ ʤʝʥʴʰʠʤ ʫʜʝʣʴʥʳʤ ʨʘʩʭʦʜʦʤ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʳʙʦʨ ʩʭʝʤʳ ʧʦʜʛʦʪʦʚʢʠ ʧʳʣʠ ʩ 

ʮʝʥʪʨʦʙʝʞʥʳʤ ʜʚʫʭʩʪʘʜʠʡʥʳʤ ʠʟʤʝʣʴʯʠʪʝʣʝʤ. ʂʦʥʩʪʨʫʢʮʠʷ ʮʝʥʪʨʦʙʝʞʥʦʛʦ 

ʜʚʫʭʩʪʘʜʠʡʥʦʛʦ ʠʟʤʝʣʴʯʠʪʝʣʷ ʦʧʠʩʘʥʘ ʚ 1- ʨʠʩʫʥʢʝ. 

 

 
ʈʠʩ.1. ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʧʳʣʝʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʨʷʤʦʛʦ ʚʜʫʚʘʥʠʷ ʩ ʮʝʥʪʨʦʙʝʞʥʳʤ 

ʜʚʫʭʩʪʘʜʠʡʥʳʤ ʠʟʤʝʣʴʯʠʪʝʣʝʤ: 

1 - ʙʫʥʢʝʨ ʩʳʨʦʛʦ ʫʛʣʷ; 2 - ʦʪʩʝʢʘʶʱʠʡ ʰʠʙʝʨ; 3 - ʧʦʜʘʯʘ ʩʳʨʦʛʦ ʫʛʣʷ; 

4 - ʧʠʪʘʪʝʣʴ ʫʛʣʷ; 5 - ʚʘʣʢʠ; 6 - ʤʠʛʘʣʢʘ; 7 - ʮʝʥʪʨʦʙʝʞʥʳʡ ʜʚʫʭʩʪʘʜʠʡʥʳʡ ʠʟʤʝʣʴʯʠʪʝʣʴ; 8 - 

ʩʝʧʘʨʘʮʠʦʥʥʘʷ ʣʠʥʠʷ; 9 ï ʧʨʠʚʦʜ ʚʘʣʢʦʚ; 10 - ʜʚʠʛʘʪʝʣʴ ʨʘʟʛʦʥʥʦʛʦ ʨʦʪʦʨʘ; 11 - ʢʣʘʧʘʥ ʧʨʠʩʘʜʢʠ 

ʭʦʣʦʜʥʦʛʦ ʚʦʟʜʫʭʘ; 12 - ʛʦʨʝʣʢʘ; 13 - ʢʦʨʦʙ ʚʪʦʨʠʯʥʦʛʦ ʚʦʟʜʫʭʘ; 14 - ʧʘʨʦʛʝʥʝʨʘʪʦʨ; 15 - ʟʘʛʣʫʰʢʘ; 16 - 

ʚʦʟʜʫʭʦʧʨʦʚʦʜ ʛʦʨʷʯʝʛʦ ʚʦʟʜʫʭʘ; 17 - ʚʦʟʜʫʭʦʧʦʜʦʛʨʝʚʘʪʝʣʴ; 18 - ʜʫʪʴʝʚʦʡ ʚʝʥʪʠʣʷʪʦʨ; 19 - 

ʪʨʫʙʦʧʨʦʚʦʜ ʭʦʣʦʜʥʦʛʦ ʚʦʟʜʫʭʘ. 

 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 89 ð   

 

ʉʭʝʤʘ ʧʦʜʛʦʪʦʚʢʠ ʧʳʣʠ ʩ ʧʨʷʤʳʤ ʚʜʫʚʘʥʠʝʤ ʚ ʪʦʧʢʫ ʠ ʩ ʮʝʥʪʨʦʙʝʞʥʳʤ 

ʜʚʫʭʩʪʘʜʠʡʥʳʤ ʠʟʤʝʣʴʯʠʪʝʣʝʤ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʋʛʦʣʴ ʟʘʛʨʫʞʘʝʪʩʷ 

ʙʫʥʢʝʨ ʩʳʨʦʛʦ ʫʛʣʷ 1 ʠʟ ʥʝʛʦ ʯʝʨʝʟ ʦʪʩʝʢʘʶʱʠʡ ʰʠʙʝʨ 2, ʜʘʣʝʝ ʫʛʦʣʴ ʯʝʨʝʟ ʧʠʪʘʪʝʣʴ 4 

ʧʦʜʘʝʪʩʷ ʚ ʮʝʥʪʨ ʙʳʩʪʨʦʚʨʘʱʘʶʱʝʛʦʩʷ ʨʦʪʦʨʘ ʮʝʥʪʨʦʙʝʞʥʦʛʦ ʜʚʫʭʩʪʘʜʠʡʥʦʛʦ 

ʠʟʤʝʣʴʯʠʪʝʣʷ 7. ʈʘʟʛʦʥʥʳʡ ʨʦʪʦʨ ʨʘʟʛʦʥʷʝʪ ʫʛʦʣʴ ʜʦ ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʠ. ʄʘʪʝʨʠʘʣ 

ʚʳʣʝʪʘʝʪ ʠʟ ʨʘʟʛʦʥʥʦʛʦ ʨʦʪʦʨʘ ʠ ʨʘʟʨʫʰʘʝʪʩʷ ʦʪ ʫʜʘʨʘ ʦʙ ʚʘʣʢʠ ʠ ʦʪʙʦʡʥʦʝ ʫʩʪʨʦʡʩʪʚʦ. 

ʀʟʤʝʣʴʯʝʥʥʳʡ ʫʛʦʣʴ, ʧʦʜʭʚʘʯʝʥʥʳʡ ʚʦʟʜʫʰʥʳʤ ʧʦʪʦʢʦʤ, ʩʦʟʜʘʚʘʝʤʳʤ ʨʘʟʛʦʥʥʳʤ 

ʨʦʪʦʨʦʤ ʠ ʯʘʩʪʠʮʘʤʠ, ʚʳʣʝʪʘʶʱʠʤʠ ʠʟ ʨʦʪʦʨʘ, ʚʳʩʳʧʘʝʪʩʷ ʩ ʧʝʨʠʬʝʨʠʠ ʨʘʟʤʦʣʴʥʦʛʦ 

ʩʪʦʣʘ, ʧʦʧʘʜʘʝʪ ʚ ʧʦʪʦʢ ʚʦʩʭʦʜʷʱʝʛʦ ʚʦʟʜʫʭʘ ʠ ʚʳʥʦʩʠʪʩʷ ʠʟ ʠʟʤʝʣʴʯʠʪʝʣʷ ʚ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨ. ʏʘʩʪʴ ʤʘʪʝʨʠʘʣʘ ʚʳʧʘʜʘʝʪ ʠʟ ʢʦʨʧʫʩʘ ʯʝʨʝʟ ʧʘʪʨʫʙʦʢ. ɼʘʣʝʝ 

ʥʝʜʦʠʟʤʝʣʴʯʝʥʥʳʡ ʫʛʦʣʴ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʟʘʛʨʫʟʦʯʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʚʥʝʰʥʠʤ ʧʦʜʲʝʤʥʳʤ 

ʤʝʭʘʥʠʟʤʦʤ. ʋʛʦʣʴʥʘʷ ʧʳʣʴ ʯʝʨʝʟ ʩʝʧʘʨʘʮʠʦʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʦʜʘʝʪʩʷ ʚ ʛʦʨʝʣʢʠ ʢʦʪʣʘ.  

ɼʘʣʴʰʝ ʧʨʠʚʝʣʘ ʨʘʩʯʝʪʳ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʧʣʦʪʳ ʩʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ. ʀʩʧʳʪʘʥʠʝ 

ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʥʘ ʢʘʣʦʨʠʤʝʪʨʝ. 

 

          
 

            
 

ʀʩʧʳʪʘʥʠʝ ʦʙʨʘʟʮʘ ʫʛʣʷ ʥʘ ʢʘʣʦʨʠʤʝʪʨʝ ʪʠʧʘ ɺ-08ʄɸ ʩ ʨʝʛʠʩʪʨʘʮʠʝʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʢʘʣʦʨʠʤʝʪʨʘ ʨʝʛʠʩʪʨʘʪʦʨʦʤ ʧʦ ʮʠʬʨʦʚʦʤʫ ʚʦʣʴʪʤʝʪʨʫ ʚ ʚʦʣʴʪʘʭ. 

Исходные данные 

m3 ï ʤʘʩʩʘ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʥʠʪʠ, ʢʛ; 

q4 ï ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʥʠʪʠ, 16240ʢɼʞ/ʢʛ; 

m ï ʢʘʞʫʱʘʷʩʷ ʤʘʩʩʘ ʦʙʨʘʟʮʘ ʪʦʧʣʠʚʘ, ʢʛ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʢʦʤʥʘʪʳ ï 22,5
0
ʉ ; 

ʊʝʤʧʝʨʘʪʫʨʘ ʦʙʦʣʦʯʢʠ ï (27,45 ° 0,05)
0
ʉ ; 

ʄʘʩʩʘ ʩʦʩʫʜʘ ʩ ʚʦʜʦʡ ï (4,800 ° 0,002) ʢʛ ; 

ʉi ï 14,920 ʢɼʞ/ʢʛ   W
a
 ï 6,4 %  

m ï 1,01330Ö10
-3

 ʢʛ   A
a
 ï 40,5 % 

z ï 1,000
0
ʉ             S

a
t ï 4,4 % 

q ï 3140 ʢɼʞ/ʢʛ   H
a
t ï 2,61 % 

t0 ï 0,8100 ɺ    W
r
z -30,0 % 

tn ï 1,7672 ɺ    A
r
 -30,3 % 

 



ð 90 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʅʦʤʝʨ 

ʠʟʤʝʨʝʥʠʷ

ʟʥʘʯʝʥʠʷʅʦʤʝʨ 

ʠʟʤʝʨʝʥʠʷ

ʟʥʘʯʝʥʠʷʅʦʤʝʨ 

ʠʟʤʝʨʝʥʠʷ

ʟʥʘʯʝʥʠʷ

0 t
II 0,8030 1 0,8871 1 1,7672

1 0,8030 2 1,2462 2 1,7674

2 0,8041 3 1,6961 3 1,7674

3 0,8042 4 t 0 1,7381 4 1,7675

4 0,8051 5 1,7540 5 1,7677

5 0,8062 6 1,7560 6 1,7680

6 0,8071 7 1,7580 7 1,7680

7 0,8071 8 1,7600 8 1,7683

8 0,8082 9 1,7620 9 1,7683

9 0,8091 10 1,7640 10 t
II 1,7683

10 t 0 0,8100 11 1,7650

12 1,7659

13 1,7660

14 1,7670

15 1,7672

16 t n 1,7672

ʇʦʢʘʟʘʥʠʷ ʧʦ ʰʢʘʣʝ ʨʝʛʠʩʪʨʘʪʦʨʘ ʚ ʧʝʨʠʦʜʘʭ

ʥʘʯʘʣʴʥʦʤ ʛʣʘʚʥʦʤ ʢʦʥʝʯʥʦʤ

 

 

Расчет теплоты сгорания топлива 
ʉʨʝʜʥʠʝ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ (ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʭʦʜ) ʚ ʥʘʯʘʣʴʥʦʤ ʠ 

ʢʦʥʝʯʥʦʤ ʧʝʨʠʦʜʘʭ: 

;0007,0
10

8100,08030,0
V I -=

-
=  

;0001,0
10

7683,17672,1
V II -=

-
=  

ʇʦʧʨʘʚʢʠ ʥʘ ʪʝʧʣʦʦʙʤʝʥ: 

;97,0
8100,07672,1

8100,07381,1
a =

-

-
=  ;31n =  ;83112n =-=  

( ) ;0029,080001,03
2

0001,00007,0
h -=Ö-+Ö

--
=D  

ʀʩʧʨʘʚʣʝʥʥʳʡ ʧʦʜʲʝʤ ʪʝʤʧʝʨʘʪʫʨʳ : 

( )( ) ;9552,0000,10020,08100,07672,1t =Ö-+-=D  

ʊʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ ʧʦ ʙʦʤʙʝ, ʢɼʞ/ ʢʛ: 

;
100130,1

31401001,09552,0920,14
3

3

Q b
a

-

-

Ö

ÖÖ-Ö
=  

ʈʝʟʫʣʴʪʘʪ ʚʪʦʨʦʛʦ ʠʟʤʝʨʝʥʠʷ ;/08814 êãêêÄQ b
a =  

ʉʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʜʚʫʭ ʠʟʤʝʨʝʥʠʡ, ʢɼʞ/ ʢʛ: 

;14063
2
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+
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ʊʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ ʚʳʩʰʘʷ, ʢɼʞ/ ʢʛ: 

( ) ;13628140630015,04,49414063Q s
a =Ö+Ö-=  

ʅʠʟʰʘʷ ʪʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ, ʢɼʞ/ ʢʛ: 

( ) ;129024,661,394,842,2413628Q i
a =+ÖÖ-=  

ɺʳʩʰʘʷ ʪʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ ʨʘʙʦʯʝʛʦ ʪʦʧʣʠʚʘ, ʢɼʞ/ ʢʛ: 
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ʉʦʜʝʨʞʘʥʠʝ ʚʦʜʦʨʦʜʘ ʥʘ ʨʘʙʦʯʫʶ ʤʘʩʩʫ ʪʦʧʣʠʚʘ, % : 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 91 ð   
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ʅʠʟʰʘʷ ʪʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ ʨʘʙʦʯʝʛʦ ʪʦʧʣʠʚʘ, ʢɼʞ/ʢʛ : 
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i
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ɺʳʚʦʜ: ʚ ʭʦʜʝ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʠ ʧʦʢʘʟʘʥʳ ʨʘʩʯʝʪʳ  ʥʠʟʰʝʡ ʪʝʧʣʦʪʳ ʩʛʦʨʘʥʠʷ 

ʨʘʙʦʯʝʛʦ ʪʦʧʣʠʚʘ ʠ ʧʦʜʛʦʪʦʚʢʠ ʧʳʣʠ ʩ ʮʝʥʪʨʦʙʝʞʥʳʤ ʜʚʫʭʩʪʘʜʠʡʥʳʤ ʠʟʤʝʣʴʯʠʪʝʣʝʤ 

ʫʛʦʣʴʥʳʭ ʊʕʉ. ɺ ʭʦʜʝ ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʟʘʪʨʘʪʳ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʥʫʞʜʳ ʧʦʜʛʦʪʦʚʢʠ ʪʦʧʣʠʚʘ ʟʘʚʠʩʷʪ ʦʪ ʚʠʜʘ ʫʛʣʷ. 

ɿʘʪʨʘʪʳ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʕʢʠʙʘʩʪʫʟʢʦʛʦ ʢʘʤʝʥʥʦʛʦ ʫʛʣʷ ʤʝʥʴʰʝ ʯʝʤ ʫ ʙʫʨʦʛʦ ʫʛʣʷ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʫʛʣʷ, ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘ ʤʝʥʴʰʠʝ  ʟʘʪʨʘʪʳ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʥʦʝ  ʩʛʦʨʘʥʠʝ ʪʦʧʣʠʚʘ. ʏʝʤ ʣʫʯʰʝ ʠ ʤʝʣʢʦ 

ʠʟʤʝʣʴʯʝʥʦ ʪʦʧʣʠʚʦ,ʪʝʤ ʚʳʰʝ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ. 
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Аннотация 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʤʝʪʦʜ ʦʮʝʥʢʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʫʥʢʪʘ 

ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʛʦ ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʩ 

ʫʯʝʪʦʤ ʚʝʣʠʯʠʥʳ ʨʠʩʢʘ ʦʪʢʘʟʘ ʠ ʧʨʠʥʠʤʘʝʪʩʷ ʨʝʰʝʥʠʝ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʜʘʣʴʥʝʡʰʝʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ. 

Ключевые слова: ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ, ʨʠʩʢ 

ʦʪʢʘʟʘ, ʚʝʨʦʷʪʥʦʩʪʴ ʦʪʢʘʟʘ, ʧʨʠʝʤʣʝʤʦʩʪʴ ʨʠʩʢʘ. 

 

Abstract 

The article presents a method for assessing the technical condition of the gas reduction 

point, as a result of which its technical condition is determined, taking into account the risk of 

failure, and a decision is made on the possibility of further operation of the gas reduction 

point. 

Keywords: technical condition of the gas reduction point, failure risk, failure 

probability, risk acceptability. 

 

ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʦʢʘʟʘʪʝʣʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʥʘʜʝʞʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʛʘʟʦʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʙʝʟʘʚʘʨʠʡʥʘʷ 

ʨʘʙʦʪʘ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʛʘʟʦʧʨʦʚʦʜʦʚ ʠ ʧʫʥʢʪʦʚ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ. 

ɺ ʩʠʩʪʝʤʘʭ ʛʘʟʦʩʥʘʙʞʝʥʠʷ ʧʫʥʢʪʳ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ ʩʣʫʞʘʪ ʜʣʷ ʩʥʠʞʝʥʠʷ 

ʜʘʚʣʝʥʠʷ ʛʘʟʘ ʚ ʛʘʟʦʚʳʭ ʩʝʪʷʭ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʜʜʝʨʞʘʥʠʷ ʚʳʭʦʜʥʦʛʦ ʜʘʚʣʝʥʠʷ 



ð 92 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʛʘʟʘ ʥʘ ʟʘʜʘʥʥʦʤ ʫʨʦʚʥʝ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʦʪʙʦʨʘ ʛʘʟʘ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʠ ʢʦʣʝʙʘʥʠʡ 

ʚʭʦʜʥʦʛʦ ʜʘʚʣʝʥʠʷ. 

ʆʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʧʫʥʢʪʦʚ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ï ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʩʧʝʨʝʙʦʡʥʦʡ 

ʧʦʜʘʯʠ ʛʘʟʘ ʧʦʪʨʝʙʠʪʝʣʷʤ ʚ ʟʘʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʩ ʫʯʝʪʦʤ ʚʝʨʦʷʪʥʦʩʪʠ ʦʪʢʘʟʘ ʠ 

ʪʷʞʝʩʪʠ ʧʦʩʣʝʜʩʪʚʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʪʝʨʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. 

ɼʣʷ ʧʨʠʥʷʪʠʷ ʪʝʭʥʠʯʝʩʢʠ ʛʨʘʤʦʪʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ ʧʦ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʪʝʭʥʠʯʝʩʢʦʤʫ ʧʝʨʝʚʦʦʨʫʞʝʥʠʶ, ʧʨʠʤʝʥʝʥʠʶ 

ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ, ʚ ʮʝʣʦʤ, ʧʦ ʚʥʝʜʨʝʥʠʶ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʥʘʜʝʞʥʦʩʪʠ 

ʛʘʟʦʩʥʘʙʞʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʝʢʪʦʨʘʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤ 

ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʡ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ.  

ʈʝʘʣʠʟʘʮʠʶ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʦʪʨʘʞʘʝʪ ʦʮʝʥʢʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʫʥʢʪʘ 

ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʫʪʝʤ ʫʩʪʘʥʦʚʣʝʥʠʷ ʢʘʪʝʛʦʨʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʠʟʫʘʣʴʥʦʛʦ ʠ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʢʦʥʪʨʦʣʷ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. ʊʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ 

ʧʫʥʢʪʦʚ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ ʦʮʝʥʠʚʘʝʪʩʷ ʩ ʫʯʝʪʦʤ ʚʝʣʠʯʠʥʳ ʨʠʩʢʘ ʦʪʢʘʟʘ ʠ ʝʛʦ 

ʧʨʠʝʤʣʝʤʦʩʪʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʢʠ ʧʨʠʥʠʤʘʝʪʩʷ ʨʝʰʝʥʠʝ ʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʘʣʴʥʝʡʰʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʢʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʪʦʙʨʘʞʝʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 1.  

ʆʪʢʘʟʳ ʩʠʩʪʝʤʳ ʛʘʟʦʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʢʘʢ ʦʧʘʩʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʲʝʢʪʘ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʧʦʜʘʯʫ ʵʥʝʨʛʦʥʦʩʠʪʝʣʷ ʧʨʝʜʧʨʠʷʪʠʷʤ ʩʦʮʠʘʣʴʥʦ-ʙʳʪʦʚʦʛʦ ʩʝʢʪʦʨʘ, 

ʧʨʦʤʳʰʣʝʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ ʠ ʥʘʩʝʣʝʥʠʶ, ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʨʠʩʢʘʤʠ 

[1,2]: 

½ ʧʨʠʯʠʥʝʥʠʝ ʚʨʝʜʘ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʶ ʧʝʨʩʦʥʘʣʘ ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ 
ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʥʘʩʝʣʝʥʠʷ ʧʨʠ ʘʚʘʨʠʷʭ ʥʘ ʦʙʲʝʢʪʘʭ ʩʠʩʪʝʤʳ 

ʛʘʟʦʨʘʩʧʨʝʜʝʣʝʥʠʷ; 

½ ʧʨʠʯʠʥʝʥʠʝ ʚʨʝʜʘ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʶ ʧʝʨʩʦʥʘʣʘ ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠ ʫʩʪʨʘʥʝʥʠʠ ʦʪʢʘʟʘ ʠʣʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʚʘʨʠʡʥʦ-

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ; 

 

 
ʈʠʩʫʥʦʢ 1 - ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʢʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 93 ð   

 

½ ʧʨʠʯʠʥʝʥʠʝ ʚʨʝʜʘ ʠʤʫʱʝʩʪʚʫ ʬʠʟʠʯʝʩʢʠʭ ʠ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʦʪʢʘʟʘ ʚ ʩʠʩʪʝʤʝ ʛʘʟʦʨʘʩʧʨʝʜʝʣʝʥʠʷ; 

½ ʧʨʠʯʠʥʝʥʠʝ ʚʨʝʜʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʚʳʙʨʦʩʦʤ ʚʨʝʜʥʳʭ 

ʚʝʱʝʩʪʚ, ʧʦʞʘʨʘʤʠ ʠ ʪ. ʜ.; 

½ ʤʘʪʝʨʠʘʣʴʥʳʡ ʫʱʝʨʙ ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʩʚʷʟʘʥʥʳʡ ʩ 

ʟʘʪʨʘʪʘʤʠ ʥʘ ʘʚʘʨʠʡʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʠ ʨʝʤʦʥʪʥʳʝ ʨʘʙʦʪʳ ʧʨʠ 

ʦʪʢʘʟʝ ʚ ʩʠʩʪʝʤʝ ʛʘʟʦʨʘʩʧʨʝʜʝʣʝʥʠʷ; 

½ ʧʨʝʢʨʘʱʝʥʠʝ ʠʣʠ ʦʛʨʘʥʠʯʝʥʠʝ ʧʦʜʘʯʠ ʛʘʟʘ ʧʦʪʨʝʙʠʪʝʣʷʤ ʨʘʟʥʳʭ 

ʢʘʪʝʛʦʨʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʪʢʘʟʘ ʚ ʩʠʩʪʝʤʝ ʛʘʟʦʨʘʩʧʨʝʜʝʣʝʥʠʷ.  

ɺʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʦʪʢʘʟʦʚ ʧʫʥʢʪʦʚ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ [2]: 

½ ʘʚʘʨʠʠ (ʢʨʦʤʝ ʘʚʘʨʠʡ, ʧʨʠʯʠʥʘʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ 

ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʜʦʩʪʫʧ ʧʦʩʪʦʨʦʥʥʠʭ ʣʠʮ, ʠ ʘʚʘʨʠʡ ʧʦ ʧʨʠʯʠʥʝ 

ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ ʠ ʨʝʤʦʥʪʫ ʵʣʝʤʝʥʪʦʚ 

ʩ ʦʪʢʣʦʥʝʥʠʝʤ ʦʪ ʨʝʛʣʘʤʝʥʪʥʳʭ ʪʨʝʙʦʚʘʥʠʡ); 

½ ʠʥʮʠʜʝʥʪʳ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʣʠ ʢ ʦʛʨʘʥʠʯʝʥʠʶ/ʧʦʣʥʦʤʫ ʧʨʝʢʨʘʱʝʥʠʶ 

ʧʦʜʘʯʠ ʛʘʟʘ ʧʦʪʨʝʙʠʪʝʣʷʤ (ʢʨʦʤʝ ʠʥʮʠʜʝʥʪʦʚ, ʧʨʠʯʠʥʘʤʠ ʢʦʪʦʨʳʭ 

ʷʚʣʷʝʪʩʷ 

ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʜʦʩʪʫʧ ʧʦʩʪʦʨʦʥʥʠʭ ʣʠʮ, ʠ ʘʚʘʨʠʡ ʧʦ ʧʨʠʯʠʥʝ 

ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ ʠ ʨʝʤʦʥʪʫ ʵʣʝʤʝʥʪʦʚ ʩ ʦʪʢʣʦʥʝʥʠʝʤ 

ʦʪ ʨʝʛʣʘʤʝʥʪʥʳʭ ʪʨʝʙʦʚʘʥʠʡ). 

ʊʘʢ, ʥʝ ʷʚʣʷʶʪʩʷ ʦʪʢʘʟʘʤʠ ʦʛʨʘʥʠʯʝʥʠʷ/ʧʦʣʥʳʝ ʧʨʝʢʨʘʱʝʥʠʷ ʧʦʜʘʯʠ ʛʘʟʘ, 

ʚʳʟʚʘʥʥʳʝ ʧʨʦʚʝʜʝʥʠʝʤ ʨʝʛʣʘʤʝʥʪʥʳʭ ʨʘʙʦʪ, ʥʘʨʫʰʝʥʠʝʤ ʧʦʩʪʘʚʢʠ ʛʘʟʘ ʦʪ ʠʩʪʦʯʥʠʢʘ 

ʛʘʟʦʩʥʘʙʞʝʥʠʷ, ʥʝʩʦʦʪʚʝʪʩʪʚʠʝʤ ʢʘʯʝʩʪʚʘ ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʦʛʦ ʛʘʟʘ. 

ɺʩʝ ʧʦʪʨʝʙʠʪʝʣʠ, ʢ ʢʦʪʦʨʳʤ ʧʦʜʘʝʪʩʷ ʛʘʟ ʯʝʨʝʟ ʦʮʝʥʠʚʘʝʤʳʡ ʧʫʥʢʪ 

ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ, ʨʘʟʜʝʣʷʶʪʩʷ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʥʘʟʥʘʯʝʥʠʡ: 

½ I ʢʘʪʝʛʦʨʠʷ ï ʦʙʲʝʢʪʳ, ʩʥʘʙʞʘʶʱʠʝ ʚʦʝʥʥʳʡ ʢʦʤʧʣʝʢʩ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʙʝʟʦʧʘʩʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʘ, ʪʝʧʣʦʵʣʝʢʪʨʦʮʝʥʪʨʘʣʠ, 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʨʘʡʦʥʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʢʨʫʧʥʳʝ ʨʘʡʦʥʥʳʝ 

ʢʦʪʝʣʴʥʳʝ ʩ ʧʦʪʨʝʙʣʝʥʠʝʤ ʛʘʟʘ ʩʚʳʰʝ 30 ʪʳʩ. ʤ3/ʯ; 

½ II ʢʘʪʝʛʦʨʠʷ ï ʧʨʝʜʧʨʠʷʪʠʷ ʩ ʥʝʧʨʝʨʳʚʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ 

ʧʨʦʮʝʩʩʦʤ, ʧʨʦʯʠʝ ʧʦʪʨʝʙʠʪʝʣʠ, ʪʨʝʙʫʶʱʠʝ ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʧʦʜʘʯʠ ʛʘʟʘ, 

ʥʝ ʦʪʥʦʩʷʱʠʝʩʷ ʢ I ʢʘʪʝʛʦʨʠʠ; 

½ III ʢʘʪʝʛʦʨʠʷ ï ʦʙʲʝʢʪʳ ʩʦʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʥʝ ʦʪʥʦʩʷʱʠʝʩʷ ʢ I ʠ II 

ʢʘʪʝʛʦʨʠʷʤ; 

½ IV ʢʘʪʝʛʦʨʠʷ ï ʧʨʦʯʠʝ ʧʦʪʨʝʙʠʪʝʣʠ, ʥʝ ʦʪʥʦʩʷʱʠʝʩʷ ʢ I, II ʠ III 

ʢʘʪʝʛʦʨʠʷʤ. 

ɺʝʨʦʷʪʥʦʩʪʴ ʦʪʢʘʟʘ ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ q ʟʘ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ t 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʠʚʝʜʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʦʪʢʘʟʘ 

kʚ [1, 3]. 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʠʚʝʜʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʦʪʢʘʟʘ kʚ (ʪʘʙʣʠʮʘ 1) ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʢʨʠʪʝʨʠʶ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ (ʦʪʥʦʰʝʥʠʝ ʟʥʘʯʝʥʠʷ ʠʪʦʛʦʚʦʛʦ 

ʙʘʣʣʘ ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ ʧʨʠ ʪʝʢʫʱʝʤ ʪʝʭʥʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ Iʧʨʛ ʢ ʟʥʘʯʝʥʠʶ 

ʠʪʦʛʦʚʦʛʦ ʙʘʣʣʘ ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ ʚ ʥʘʯʘʣʝ ʵʢʩʧʣʫʘʪʘʮʠʠ I0 ʧʨʛ).  

ʈʘʩʯʝʪ ʠʪʦʛʦʚʦʛʦ ʙʘʣʣʘ ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ ʧʨʠ ʪʝʢʫʱʝʤ ʪʝʭʥʠʯʝʩʢʦʤ 

ʩʦʩʪʦʷʥʠʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʧʨʦʚʝʜʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ, ʟʘʥʝʩʝʥʥʳʭ ʚ ʩʚʦʜʥʫʶ ʪʘʙʣʠʮʫ ʦʮʝʥʢʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʫʥʢʪʘ 

ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ. 

 



ð 94 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʊʘʙʣʠʮʘ 1 

ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʠʚʝʜʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʦʪʢʘʟʘ 
ʂʨʠʪʝʨʠʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʠʚʝʜʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʦʪʢʘʟʘ kʚ 

 

 

 

1 

 

 

 

2 

 

 

3 

 

ʇʦ ʟʥʘʯʝʥʠʶ Iʧʨʛ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ ʝʛʦ ʚʣʠʷʥʠʷ ʥʘ ʚʝʨʦʷʪʥʦʩʪʴ 

ʦʪʢʘʟʘ ʇʈɻ. 

ʀʪʦʛʦʚʳʡ ʙʘʣʣ ʇʈɻ, Iʧʨʛ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʫʤʤʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʢʨʠʪʠʯʥʦʩʪʠ ʦʪʢʘʟʘ 

ʠ ʟʥʘʯʝʥʠʷ ʪʝʢʫʱʝʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʵʣʝʤʝʥʪʘ ʇʈɻ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʪʨʦʣʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʧʦ ʚʩʝʤ ʵʣʝʤʝʥʪʘʤ ʇʈɻ ʠ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ [1, 3]:  

Ὅ̐̑̄ В˗
̞Ͻ̠̋̓̒,                                                        (1) 

ʛʜʝ j ï ʢʦʣʠʯʝʩʪʚʦ ʪʠʧʦʚʳʭ ʛʨʫʧʧ; 

i ï ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ, ʚʭʦʜʷʱʠʭ ʚ ʢʘʞʜʫʶ ʪʠʧʦʚʫʶ 

ʛʨʫʧʧʫ; 

˗̞ï ʢʨʠʪʠʯʥʦʩʪʴ ʦʪʢʘʟʘ ʵʣʝʤʝʥʪʘ ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʧʦ ʩʚʦʜʥʦʡ 

ʪʘʙʣʠʮʝ ʦʮʝʥʢʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ ʜʣʷ ʢʘʞʜʦʛʦ 

ʢʦʥʢʨʝʪʥʦʛʦ ʵʣʝʤʝʥʪʘ ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʠʧʦʚʦʡ ʛʨʫʧʧʦʡ, ʢ ʢʦʪʦʨʦʡ ʦʥ ʦʪʥʦʩʠʪʩʷ;  

˗̋̓̒ï ʢʦʵʬʬʠʮʠʝʥʪ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ 
ʵʣʝʤʝʥʪʘ ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ. 

ʀʪʦʛʦʚʳʡ ʙʘʣʣ ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʥʘʯʘʣʫ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʮʝʥʠʚʘʝʤʦʛʦ ʦʙʲʝʢʪʘ, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ [1, 3]: 

Ὅ̐̑̄ В˗
̞Ͻά ,                                                    (2) 

ʛʜʝ j ï ʢʦʣʠʯʝʩʪʚʦ ʪʠʧʦʚʳʭ ʛʨʫʧʧ; 

i ï ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ, ʚʭʦʜʷʱʠʭ ʚ ʢʘʞʜʫʶ ʪʠʧʦʚʫʶ 

ʛʨʫʧʧʫ; 

˗̞ï ʢʨʠʪʠʯʥʦʩʪʴ ʦʪʢʘʟʘ ʵʣʝʤʝʥʪʘ ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʧʦ ʩʚʦʜʥʦʡ 

ʪʘʙʣʠʮʝ ʦʮʝʥʢʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ ʜʣʷ ʢʘʞʜʦʛʦ 

ʢʦʥʢʨʝʪʥʦʛʦ ʵʣʝʤʝʥʪʘ ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʠʧʦʚʦʡ ʛʨʫʧʧʦʡ, ʢ ʢʦʪʦʨʦʡ ʦʥ ʦʪʥʦʩʠʪʩʷ;  

miï ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ, ʚʭʦʜʷʱʠʭ ʚ ʢʘʞʜʫʶ ʪʠʧʦʚʫʶ 

ʛʨʫʧʧʫ. 

ɺ ʨʘʤʢʘʭ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʢʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʪʷʞʝʩʪʠ ʧʦʩʣʝʜʩʪʚʠʡ ʦʪʢʘʟʘ ʧʨʠʥʠʤʘʝʪʩʷ ʩʪʦʠʤʦʩʪʴ ʦʙʲʝʤʘ 

ʥʝʜʦʧʦʩʪʘʚʢʠ ʛʘʟʘ ʧʦʪʨʝʙʠʪʝʣʷʤ ʠ ʩʫʤʤʘʨʥʘʷ ʩʪʦʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʨʝʤʦʥʪʥʦ-

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ. 

ɺʝʨʦʷʪʥʦʩʪʥʳʡ ʫʱʝʨʙ ʧʨʠ ʦʪʢʘʟʝ ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ ʧʨʠ ʪʝʢʫʱʝʤ 

ʪʝʭʥʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ȹU, ʨʫʙ., ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʫʤʤʘʨʥʦʡ ʩʪʦʠʤʦʩʪʴʶ ʦʙʲʝʤʘ 

ʥʝʜʦʧʦʩʪʘʚʢʠ ʛʘʟʘ ʧʦʪʨʝʙʠʪʝʣʷʤ ʩ ʫʯʝʪʦʤ ʩʪʦʠʤʦʩʪʠ 1 ʤ
3
/ʯ ʥʝ ʧʦʩʪʘʚʣʝʥʥʦʛʦ ʦʙʲʝʤʘ 

ʛʘʟʘ ʜʣʷ ʢʘʞʜʦʡ ʢʘʪʝʛʦʨʠʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʚʨʝʤʝʥʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʪʨʝʙʫʝʤʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʚ ʩʝʪʠ ʛʘʟʦʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʝʞʠʤʘ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʛʘʟʘ ʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ [1, 3]: 

̐̑̄

 ̐̑̄
Ò1,1 

1,1<
̐̑̄

 ̐̑̄
Ò1,2 

̐̑̄

 ̐̑̄
>1,2 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 95 ð   

 

 ЎὟ В ὗ̐ ὛϽὝ̃ Ὑ,                                             (3) 

ʛʜʝ i ï ʠʥʜʝʢʩ ʢʘʪʝʛʦʨʠʠ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʩʥʘʙʞʘʝʤʳʭ ʛʘʟʦʤ ʦʪ ʦʮʝʥʠʚʘʝʤʦʛʦ ʧʫʥʢʪʘ 

ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ i=I, II , III , IV; 

ὗ̐ ï ʧʨʠʚʝʜʝʥʥʳʡ ʦʙʲʝʤ ʥʝʜʦʧʦʩʪʘʚʢʠ ʛʘʟʘ ʧʨʠ ʦʪʢʘʟʝ ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ ʧʨʠ 

ʪʝʢʫʱʝʤ ʪʝʭʥʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʧʦ ʢʘʞʜʦʡ ʠʟ ʢʘʪʝʛʦʨʠʡ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʤ
3
/ʯ; 

Si ï ʩʪʦʠʤʦʩʪʴ 1 ʤ
3
/ʯ ʥʝ ʧʦʩʪʘʚʣʝʥʥʦʛʦ ʛʘʟʘ ʜʣʷ ʢʘʞʜʦʡ ʢʘʪʝʛʦʨʠʠ ʧʦʪʨʝʙʠʪʝʣʝʡ, 

ʨʫʙ./ʤ
3
; 

ʊʚ ï ʚʨʝʤʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʪʨʝʙʫʝʤʳʭ ʨʘʙʦʯʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʩʝʪʠ ʛʘʟʦʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʧʦʩʣʝ ʦʪʢʘʟʘ, ʯ; 

R ï ʩʫʤʤʘʨʥʘʷ ʩʪʦʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʨʝʤʦʥʪʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʧʦ 

ʚʦʟʦʙʥʦʚʣʝʥʠʶ ʧʦʜʘʯʠ ʛʘʟʘ ʧʦʪʨʝʙʠʪʝʣʷʤ ʠ ʣʠʢʚʠʜʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʦʪʢʘʟʘ, ʠ 

ʩʪʦʠʤʦʩʪʴ ʟʘʤʝʥʷʝʤʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ, ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʠ ʨʘʩʭʦʜʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʪʨʝʙʫʝʤʳʭ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʝʤʦʥʪʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʨʫʙ. 

ʇʨʠʚʝʜʝʥʥʳʡ ʦʙʲʝʤ ʥʝʜʦʧʦʩʪʘʚʢʠ ʛʘʟʘ ʧʨʠ ʪʝʢʫʱʝʤ ʪʝʭʥʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʘʪʝʛʦʨʠʡ, ʩʥʘʙʞʘʝʤʳʭ ʯʝʨʝʟ ʧʫʥʢʪ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ ʧʦʪʨʝʙʠʪʝʣʝʡ 

Qiʇ, ʤ
3
/ʯ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ [1, 3]: 

 ὗ˜ ὗϽὯ̊ ,                                                       (4) 

ʛʜʝ i ï ʠʥʜʝʢʩ ʢʘʪʝʛʦʨʠʠ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʩʥʘʙʞʘʝʤʳʭ ʛʘʟʦʤ ʦʪ ʦʮʝʥʠʚʘʝʤʦʛʦ ʧʫʥʢʪʘ 

ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ i=I, II, III, IV;  

Qi ï ʦʙʲʝʤ ʛʘʟʘ (ʨʘʩʯʝʪʥʳʡ ʤʘʢʩʠʤʫʤ), ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʦʛʦ ʯʝʨʝʟ ʧʫʥʢʪ ʨʝʜʫʮʠʨʦʚʘʥʠʷ 

ʛʘʟʘ, ʜʣʷ ʢʘʞʜʦʡ ʢʘʪʝʛʦʨʠʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʨʠ ʪʝʢʫʱʝʤ ʪʝʭʥʠʯʝʩʢʦʤ  ʩʦʩʪʦʷʥʠʠ, ʤ
3
/ʯ; 

kHi ï ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʠʚʝʜʝʥʠʷ ʦʙʲʝʤʘ ʥʝʜʦʧʦʩʪʘʚʢʠ ʛʘʟʘ; 

ʇʨʠʚʝʜʝʥʥʳʡ ʦʙʲʝʤ ʥʝʜʦʧʦʩʪʘʚʢʠ ʛʘʟʘ ʚ ʥʘʯʘʣʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ὗ̐̏, ʤ3
/ʯ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ [1, 3]:  

    ὗ̐̏ ὗ ϽὯ̊ ,                                                         (5) 

ʛʜʝ i ï ʠʥʜʝʢʩ ʢʘʪʝʛʦʨʠʠ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʩʥʘʙʞʘʝʤʳʭ ʛʘʟʦʤ ʦʪ ʦʮʝʥʠʚʘʝʤʦʛʦ ʧʫʥʢʪʘ 

ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ i=I, II, III, IV;  

ὗ  ï ʦʙʲʝʤ ʛʘʟʘ (ʨʘʩʯʝʪʥʳʡ ʤʘʢʩʠʤʫʤ), ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʦʛʦ ʯʝʨʝʟ ʧʫʥʢʪ ʨʝʜʫʮʠʨʦʚʘʥʠʷ 

ʛʘʟʘ, ʜʣʷ ʢʘʞʜʦʡ ʢʘʪʝʛʦʨʠʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʚ ʥʘʯʘʣʝ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʤ
3
/ʯ. 

kHi ï ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʠʚʝʜʝʥʠʷ ʦʙʲʝʤʘ ʥʝʜʦʧʦʩʪʘʚʢʠ ʛʘʟʘ. 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʘʥʥʳʭ ʦʙ ʦʙʲʝʤʝ ʛʘʟʘ (ʨʘʩʯʝʪʥʦʤ ʤʘʢʩʠʤʫʤʝ), 

ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʦʛʦ ʯʝʨʝʟ ʧʫʥʢʪ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ ʜʣʷ ʢʘʞʜʦʡ ʢʘʪʝʛʦʨʠʠ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʚ ʥʘʯʘʣʝ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʨʠʥʠʤʘʝʪʩʷ 

ʨʘʚʥʳʤ ʟʥʘʯʝʥʠʶ ʨʘʩʯʝʪʥʦʛʦ ʦʙʲʝʤʘ ʛʘʟʘ (ʨʘʩʯʝʪʥʦʛʦ ʤʘʢʩʠʤʫʤʘ), ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʦʛʦ 

ʯʝʨʝʟ ʧʫʥʢʪ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ ʜʣʷ ʢʘʞʜʦʡ ʢʘʪʝʛʦʨʠʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʨʠ ʪʝʢʫʱʝʤ 

ʪʝʭʥʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ. 

ʈʠʩʢ ʦʪʢʘʟʘ ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʦ 

ʪʝʢʫʱʝʤ ʪʝʭʥʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʢʦʥʪʨʦʣʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ. 

ʇʦʢʘʟʘʪʝʣʠ ʨʠʩʢʘ ʟʘʚʠʩʷʪ ʦʪ ʪʝʢʫʱʝʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʘʞʜʦʛʦ 

ʵʣʝʤʝʥʪʘ ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ, ʚʭʦʜʷʱʝʛʦ ʚ ʩʦʩʪʘʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʯʘʩʪʠ 

ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ.  

ʈʠʩʢ ʦʪʢʘʟʘ ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʢʫʱʝʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ C(t), ʨʫʙ., ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ [1, 3]: 

 ὅὸ ήϽЎὟ,                                                       (6) 

ʛʜʝ q ï ʚʝʨʦʷʪʥʦʩʪʴ ʦʪʢʘʟʘ ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ ʧʨʠ ʪʝʢʫʱʝʤ ʪʝʭʥʠʯʝʩʢʦʤ 

ʩʦʩʪʦʷʥʠʠ; 

ȹU ï ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʫʱʝʨʙ ʧʨʠ ʦʪʢʘʟʝ ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ ʧʨʠ ʪʝʢʫʱʝʤ 

ʪʝʭʥʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ, ʨʫʙ.  

ʈʠʩʢ ʦʪʢʘʟʘ ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ ʚ ʥʘʯʘʣʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʪʝʯʝʥʠʝ 

ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ C0 , ʨʫʙ., ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ [1, 3]:  



ð 96 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

 ὅ ήϽЎὟ,                                                           (7) 

ʛʜʝ q0 ï ʚʝʨʦʷʪʥʦʩʪʴ ʦʪʢʘʟʘ ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ ʚ ʥʘʯʘʣʝ ʵʢʩʧʣʫʘʪʘʮʠʠ, [1, 3]; 

ȹU0 ï ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʫʱʝʨʙ ʧʨʠ ʦʪʢʘʟʝ ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ ʚ ʥʘʯʘʣʝ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʨʫʙ. 

ʊʘʙʣʠʮʘ 2 

ʂʨʠʪʝʨʠʠ ʥʝʧʨʠʝʤʣʝʤʦʩʪʠ ʨʠʩʢʘ ʦʪʢʘʟʘ ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʩʨʝʜʥʠʭ ʩʨʦʢʘʭ ʩʣʫʞʙʳ 

ʉʨʝʜʥʠʡ ʩʨʦʢ ʩʣʫʞʙʳ (ʩʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ,  

ʫʢʘʟʘʥʥʳʡ ʚ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ), ʣʝʪ 
ʂʨʠʪʝʨʠʡ ʥʝʧʨʠʝʤʣʝʤʦʩʪʠ 

ʆʪ 1 ʜʦ 10 ʚʢʣʶʯʠʪʝʣʴʥʦ C(t) Ó 2,25ĀC0 

ʉʚʳʰʝ 10 ʜʦ 20 ʚʢʣʶʯʠʪʝʣʴʥʦ C(t) Ó 1,8Ā C0 

ʉʚʳʰʝ 20 ʜʦ 30 ʚʢʣʶʯʠʪʝʣʴʥʦ C(t) Ó 1,5Ā C0 

ʉʚʳʰʝ 30 ʜʦ 40 ʚʢʣʶʯʠʪʝʣʴʥʦ C(t) Ó 1,35Ā C0 

ʉʚʳʰʝ 30 ʜʦ 40 ʚʢʣʶʯʠʪʝʣʴʥʦ C(t) Ó 1,25Ā C0 

 

ʇʨʠʝʤʣʝʤʦʩʪʴ ʨʠʩʢʘ ʦʮʝʥʠʚʘʝʤʦʛʦ ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʩʨʘʚʥʝʥʠʝʤ ʨʘʩʯʝʪʥʦʡ ʚʝʣʠʯʠʥʳ ʨʠʩʢʘ ʦʪʢʘʟʘ ʦʮʝʥʠʚʘʝʤʦʛʦ ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ 

(ʪʘʙʣʠʮʘ 2) ʧʨʠ ʪʝʢʫʱʝʤ ʪʝʭʥʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʨʠʩʢʘ ʦʪʢʘʟʘ ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ 

ʛʘʟʘ ʚ ʥʘʯʘʣʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʪʝʯʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ. 

ʂʘʪʝʛʦʨʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʘʢʪʠʯʝʩʢʦʤʫ ʪʝʭʥʠʯʝʩʢʦʤʫ 

ʩʦʩʪʦʷʥʠʶ ʦʙʲʝʢʪʘ ʩ ʫʯʝʪʦʤ ʢʨʠʪʝʨʠʝʚ ʨʠʩʢʘ. 

ʊʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʦ ʢʘʢ: 

½ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʢʦʛʜʘ ʦʙʲʝʢʪ ʧʦʣʥʦʩʪʴʶ ʦʪʚʝʯʘʝʪ 

ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʬʫʥʢʮʠʠ ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʧʦʜʘʯʠ ʛʘʟʘ 

ʧʦʪʨʝʙʠʪʝʣʷʤ; 

½ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʝ ʩʦʩʪʦʷʥʠʝ c ʦʪʢʣʦʥʝʥʠʷʤʠ ʦʪ ʪʨʝʙʦʚʘʥʠʡ ʪʝʭʥʠʯʝʩʢʦʡ 
ʜʦʢʫʤʝʥʪʘʮʠʠ, ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʫʥʢʪ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʳʧʦʣʥʝʥʠʝ ʬʫʥʢʮʠʠ ʧʦʜʘʯʠ ʛʘʟʘ ʧʦʪʨʝʙʠʪʝʣʷʤ ʚ ʪʨʝʙʫʝʤʳʭ 

ʧʘʨʘʤʝʪʨʘʭ, ʦʜʥʘʢʦ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʪʝʭʥʠʯʝʩʢʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʪʨʝʙʦʚʘʥʠʷʤ ʪʝʭʥʠʯʝʩʢʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʫʩʪʨʘʥʝʥʳ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ; 

½ ʥʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʢʦʛʜʘ ʦʙʲʝʢʪ ʥʝ ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ 
ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʠʣʠ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʳʧʦʣʥʝʥʠʝ ʬʫʥʢʮʠʠ ʧʦʜʘʯʠ ʛʘʟʘ ʧʦʪʨʝʙʠʪʝʣʷʤ ʚ ʪʨʝʙʫʝʤʳʭ 

ʧʘʨʘʤʝʪʨʘʭ. 

ʊʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

çʨʘʙʦʪʦʩʧʦʩʦʙʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩ ʦʪʢʣʦʥʝʥʠʷʤʠ ʦʪ ʪʨʝʙʦʚʘʥʠʡ ʪʝʭʥʠʯʝʩʢʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠè ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʥʘʣʠʟʘ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʜʣʷ 

ʣʶʙʦʛʦ ʵʣʝʤʝʥʪʘ ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʦʪʢʣʦʥʝʥʠʷ. 

ʊʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ çʥʝ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʝ ʩʦʩʪʦʷʥʠʝè ʚ ʩʣʫʯʘʷʭ: 

½ ʚʳʷʚʣʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʪʨʦʣʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 
ʥʝʧʨʠʝʤʣʝʤʳʭ ʜʝʬʝʢʪʦʚ, ʦʪʢʣʦʥʝʥʠʡ (ʧʦʚʨʝʞʜʝʥʠʡ, ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ), 

ʧʨʠ ʢʦʪʦʨʳʭ ʥʝ ʚʦʟʤʦʞʥʘ ʝʛʦ ʜʘʣʴʥʝʡʰʘʷ ʙʝʟʦʧʘʩʥʘʷ; 

½ ʧʨʠ ʥʝʧʨʠʝʤʣʝʤʦʩʪʠ ʨʘʩʯʝʪʥʦʛʦ ʨʠʩʢʘ ʦʪʢʘʟʘ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ ʢʘʢ 

çʨʘʙʦʪʦʩʧʦʩʦʙʥʦʝè, ʩʣʝʜʫʝʪ ʧʨʦʜʦʣʞʠʪʴ ʵʢʩʧʣʫʘʪʘʮʠʶ ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʥʝʝ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʨʝʞʠʤʘʤʠ ʨʘʙʦʪʳ ʠ ʩʨʦʢʘʤʠ ʩʣʫʞʙʳ ʙʝʟ 

ʧʨʦʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʜʦ ʦʢʦʥʯʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʩʨʝʜʥʝʛʦ 

ʩʨʦʢʘ ʩʣʫʞʙʳ ʠʣʠ ʩʨʦʢʘ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʫʢʘʟʘʥʥʦʛʦ ʚ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 97 ð   

 
çʈʘʙʦʪʦʩʧʦʩʦʙʥʦʝ ʩ ʦʪʢʣʦʥʝʥʠʷʤʠ ʦʪ ʪʨʝʙʦʚʘʥʠʡ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠè ï 

ʵʪʦ ʩʦʩʪʦʷʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʩʣʝʜʫʝʪ ʫʩʪʨʘʥʠʪʴ ʚʩʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ, ʚʳʷʚʣʝʥʥʳʝ ʚ 
ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʚ ʩʨʦʢʠ, ʫʢʘʟʘʥʥʳʝ ʚ 
ʧʨʦʪʦʢʦʣʝ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʢʠ.  

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ ʢʘʢ 
çʥʝʨʘʙʦʪʦʩʧʦʩʦʙʥʦʝè, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʷʪʴ ʤʝʨʳ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʚʳʷʚʣʝʥʥʳʭ 
ʥʘʨʫʰʝʥʠʡ ʠʣʠ ʧʨʦʠʟʚʝʩʪʠ ʦʪʢʣʶʯʝʥʠʝ ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ, ʘ ʧʨʠ 
ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʫʩʣʦʚʠʡ, ʧʨʦʠʟʚʝʩʪʠ ʝʛʦ ʟʘʤʝʥʫ. 

ɼʣʷ ʜʘʣʴʥʝʡʰʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ ʥʝʦʙʭʦʜʠʤʦ 
ʧʨʦʚʝʜʝʥʠʝ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ ʩ ʥʘʟʥʘʯʝʥʠʝʤ ʥʦʚʦʛʦ ʩʨʝʜʥʝʛʦ ʩʨʦʢʘ ʩʣʫʞʙʳ ʠʣʠ 
ʧʨʦʚʝʜʝʥʠʝ ʪʝʢʫʱʝʛʦ ʨʝʤʦʥʪʘ (ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ) ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ 
ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʩ ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʧʨʝʜʝʣʴʥʦʛʦ ʩʨʦʢʘ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʧʦ ʜʦʩʪʠʞʝʥʠʶ 
ʢʦʪʦʨʦʛʦ ʵʢʩʧʣʫʘʪʘʮʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʝʢʨʘʱʝʥʘ. 

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ, ʩʨʦʢ ʝʛʦ 
ʧʨʦʚʝʜʝʥʠʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ, ʥʦ ʥʝ ʧʦʟʜʥʝʝ 
ʜʦʩʪʠʞʝʥʠʷ ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ ʩʨʝʜʥʝʛʦ ʩʨʦʢʘ ʩʣʫʞʙʳ, ʫʢʘʟʘʥʥʦʛʦ 
ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʠʣʠ ʩʨʦʢʘ ʩʣʫʞʙʳ, ʫʢʘʟʘʥʥʦʛʦ ʚ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʫʥʢʪʘ 
ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ (ʧʨʠ ʝʛʦ ʥʘʣʠʯʠʠ). 

ʇʦʩʣʝ ʫʩʪʨʘʥʝʥʠʷ ʚʩʝʭ ʚʳʷʚʣʝʥʥʳʭ ʜʝʬʝʢʪʦʚ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʪʝʢʫʱʝʛʦ ʨʝʤʦʥʪʘ 
ʩʣʝʜʫʝʪ ʧʨʦʜʦʣʞʠʪʴ ʵʢʩʧʣʫʘʪʘʮʠʶ ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʨʝʞʠʤʘʤʠ ʨʘʙʦʪʳ ʠ ʩʨʦʢʘʤʠ ʩʣʫʞʙʳ. 

ʂʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ (ʟʘʤʝʥʫ) ʧʫʥʢʪʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʧʨʠ 
ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʧʘʨʘʤʝʪʨʦʚ ʥʘʩʪʨʦʡʢʠ 
ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʠʭ ʜʘʣʴʥʝʡʰʫʶ ʙʝʟʦʧʘʩʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ, ʘ 
ʪʘʢʞʝ ʧʨʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ 
ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ. 
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Abstract 

The article considers the criterion of technological reliability, which makes it possible 

to assess the reliability of high, medium and low pressure gas distribution networks, and 

determines the quality indicators of the gas distribution network functioning. 
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ɼʣʷ ʦʮʝʥʢʠ ʥʘʜʝʞʥʦʩʪʠ ʛʘʟʦʩʥʘʙʞʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠʟ-ʟʘ ʜʝʬʠʮʠʪʘ 

ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʦʜʠʥ ʧʦʢʘʟʘʪʝʣʴ - ʚʝʨʦʷʪʥʦʩʪʴ 

ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʛʘʟʦʩʥʘʙʞʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʥʝ ʤʦʞʝʪ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʚʝʣʠʯʠʥʫ ʜʝʬʠʮʠʪʘ ʛʘʟʘ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʨʠ ʘʚʘʨʠʠ, ʚʝʨʦʷʪʥʦʩʪʴ 

ʩʥʠʞʝʥʠʷ ʧʦʜʘʯʠ ʠʣʠ ʦʪʢʣʶʯʝʥʠʷ ʛʘʟʘ. 

ʈʘʙʦʪʘ ʩʠʩʪʝʤʳ ʛʘʟʦʩʥʘʙʞʝʥʠʷ, ʭʦʪʴ ʠ ʢʨʫʛʣʦʛʦʜʠʯʥʘʷ, ʥʦ ʠʩʧʳʪʳʚʘʝʪ ʥʘ ʩʝʙʝ 

ʙʦʣʴʰʠʝ ʦʪʢʣʦʥʝʥʠʷ ʨʘʩʭʦʜʘ ʛʘʟʘ. ʅʘʠʙʦʣʝʝ ʥʝʨʘʚʥʦʤʝʨʥʦ ʛʘʟ ʧʦʪʨʝʙʣʷʶʪ ʤʝʣʢʠʝ 

ʙʳʪʦʚʳʝ ʧʦʪʨʝʙʠʪʝʣʠ. ʅʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʛʘʟʦʧʦʪʨʝʙʣʝʥʠʷ ʠ ʦʧʨʝʜʝʣʷʝʪ ʨʝʞʠʤʳ 

ʜʘʚʣʝʥʠʡ ʚ ʛʦʨʦʜʩʢʠʭ ʛʘʟʦʚʳʭ ʩʝʪʷʭ. ʅʝʧʨʝʨʳʚʥʳʝ ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʦʪʢʣʦʥʝʥʠʷ 

ʛʘʟʦʧʦʪʨʝʙʣʝʥʠʷ ʧʦ ʯʘʩʘʤ ʩʫʪʦʢ ʦʪ ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ ʚʝʣʠʯʠʥʳ ʦʢʘʟʳʚʘʶʪ ʦʩʥʦʚʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʛʘʟʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʠʙʦʨʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 

ʇʦʢʘʟʘʪʝʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʥʘʜʝʞʥʦʩʪʠ ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʩʝʪʠ ʜʦʣʞʥʳ: 

½ ʦʙʦʩʥʦʚʳʚʘʪʴ ʚʳʙʦʨ ʩʭʝʤʳ ʠ ʧʘʨʘʤʝʪʨʦʚ ʩʝʪʠ (ʜʠʘʤʝʪʨ, ʢʦʣʠʯʝʩʪʚʦ ʠ 
ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʫʥʢʪʦʚ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ ʠ ʪ.ʜ.); 

½ ʫʯʠʪʳʚʘʪʴ ʩʨʳʚ ʜʦʛʦʚʦʨʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʥʠʞʝʥʠʷ ʦʙʲʝ-

ʤʦʚ ʧʦʜʘʚʘʝʤʦʛʦ ʛʘʟʘ ʧʨʠ ʦʪʢʘʟʘʭ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦ ʢʘʞʜʦʤʫ ʜʦʛʦʚʦʨʫ 

ʧʦʩʪʘʚʢʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ; 

½ ʫʯʠʪʳʚʘʪʴ ʠʟʤʝʥʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʝʪʝʡ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ 
ʜʘʚʣʝʥʠʷ. 

ɻʣʘʚʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʯʝʩʪʚʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ 

ʩʝʪʠ ʷʚʣʷʝʪʩʷ: 

½ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʠʩʪʝʤʳ ʪʨʝʙʦʚʘʥʠʷʤ ʩʪʘʥʜʘʨʪʦʚ, ʥʦʨʤʘʪʠʚʥʦ-

ʤʝʪʦʜʠʯʝʩʢʠʤ ʜʦʢʫʤʝʥʪʘʤ, ʘ ʪʘʢʞʝ ʨʝʛʣʘʤʝʥʪʦʚ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʆʪʢʣʶʯʝʥʠʝ ʧʦʜʘʯʠ ʛʘʟʘ ʧʦʪʨʝʙʠʪʝʣʶ, ʥʘʨʫʰʘʶʱʝʤʫ ʪʨʝʙʦʚʘʥʠʷ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ, ʥʦʨʤ, ʨʝʛʣʘʤʝʥʪʦʚ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝ 

ʩʯʠʪʘʝʪʩʷ ʦʪʢʘʟʦʤ ʦʙʲʝʢʪʘ; 

½ ʦʙʝʩʧʝʯʝʥʠʝʤ ʜʘʚʣʝʥʠʷ ʚ ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʩʝʪʠ ʚ ʧʨʝʜʝʣʘʭ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʘʟʦʧʦʪʨʝʙʣʷʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʩʦʛʣʘʩʥʦ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʨʘʩʭʦʜʘ ʛʘʟʘ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʛʦ 

ʜʦʛʦʚʦʨʦʤ ʥʘ ʧʦʩʪʘʚʢʫ ʛʘʟʘ. ʉʥʠʞʝʥʠʝ ʧʨʦʝʢʪʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʨʘʩʭʦʜʘ 

ʛʘʟʘ ʠʣʠ ʧʦʣʥʦʝ ʦʪʢʣʶʯʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʷ ʩʯʠʪʘʝʪʩʷ ʦʪʢʘʟʦʤ ʦʙʲʝʢʪʘ. 

ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʩʝʪʠ ʷʚʣʷʝʪʩʷ ʙʝʟʦʧʘʩʥʘʷ, 

ʙʝʟʘʚʘʨʠʡʥʘʷ ʠ ʙʝʩʧʝʨʝʙʦʡʥʘʷ ʧʦʜʘʯʘ ʛʘʟʘ ʩʝʪʷʤʠ ʚʳʩʦʢʦʛʦ, ʩʨʝʜʥʝʛʦ ʠ ʥʠʟʢʦʛʦ 

ʜʘʚʣʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʷʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʦʛʦʚʦʨʥʳʤʠ ʦʙʷʟʘʪʝʣʴʩʪʚʘʤʠ. ɻʨʘʬʠʢʠ 

ʧʦʜʘʯʠ ʛʘʟʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʟʘʢʣʶʯʝʥʥʳʤʠ ʜʦʛʦʚʦʨʘʤʠ. ɺ ʦʩʥʦʚʫ ʢʨʠʪʝʨʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʥʘʜʝʞʥʦʩʪʠ ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʩʝʪʠ ʧʦʣʦʞʝʥʦ ʚʳʧʦʣʥʝʥʠʝ 

ʜʦʛʦʚʦʨʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ ʧʝʨʝʜ ʧʦʪʨʝʙʠʪʝʣʷʤʠ. 

ɼʣʷ ʦʮʝʥʢʠ ʥʘʜʝʞʥʦʩʪʠ ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʩʝʪʝʡ ʚʳʩʦʢʦʛʦ, ʩʨʝʜʥʝʛʦ ʠ 

ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʨʠʪʝʨʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʥʘʜʝʞʥʦʩʪʠ 

ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʩʝʪʝʡ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʦʪʥʦʰʝʥʠʝ ʦʙʲʝʤʘ ʬʘʢʪʠʯʝʩʢʠ 

ʧʦʩʪʘʚʣʷʝʤʦʛʦ ʛʘʟʘ ʢ ʦʙʲʝʤʫ ʛʘʟʘ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʩʪʘʚʣʝʥ ʧʦʪʨʝʙʠʪʝʣʷʤ 

ʩʦʛʣʘʩʥʦ ʜʦʛʦʚʦʨʘʤ. ʂʨʠʪʝʨʠʡ ʥʦʩʠʪ ʠʥʪʝʛʨʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʦʥ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʥʘʜʝʞʥʦʩʪʴ ʩʝʪʝʡ ʛʘʟʦʩʥʘʙʞʝʥʠʷ ʠ ʝʝ ʩʦʩʪʘʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʛʘʟʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʛʘʟʦʚʳʭ ʩʣʫʞʙ [1, 3]:  

Ὑ ὸ
ˡ

ˡ
,                                                           (1) 

ʛʜʝ ˡ ὸ - ʦʙʲʝʤ ʬʘʢʪʠʯʝʩʢʠ ʧʦʩʪʘʚʣʷʝʤʦʛʦ ʛʘʟʘ ʩʝʪʴʶ j-ʡ ʩʪʫʧʝʥʠ ʜʘʚʣʝʥʠʷ, ʤ
3
/ʯ;  
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ˡ ὸ- ʦʙʲʝʤ ʧʦʩʪʘʚʦʢ ʧʦ ʟʘʢʣʶʯʝʥʥʳʤ ʜʦʛʦʚʦʨʘʤ ʩʝʪʴʶ j-ʡ ʩʪʫʧʝʥʠ ʜʘʚʣʝʥʠʷ, ʤ
3
/ʯ. 

ʆʙʲʝʤ ʧʦʩʪʘʚʦʢ ʩʦʛʣʘʩʥʦ ʜʦʛʦʚʦʨʘʤ, ʚʳʧʦʣʥʷʝʤʳʤ ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʤʠ 

ʩʝʪʷʤʠ j-ʡ ʢʘʪʝʛʦʨʠʠ ʜʘʚʣʝʥʠʷ [1, 3]: 

 ˡ ὸ В ˡ ὸ,                                                       (2) 

ʛʜʝ ˡ  
 - 
ʦʙʲʝʤ ʧʦʩʪʘʚʦʢ ʩʦʛʣʘʩʥʦ ʜʦʛʦʚʦʨʘʤ ʩʝʪʴʶ j-ʡ ʢʘʪʝʛʦʨʠʠ ʜʘʚʣʝʥʠʷ ʜʣʷ i-ʛʦ 

ʧʦʪʨʝʙʠʪʝʣʷ, ʤ
3
/ʯ;  

ὔ- ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʨʝʙʠʪʝʣʝʡ ʩʝʪʠ j-ʡ ʢʘʪʝʛʦʨʠʠ ʜʘʚʣʝʥʠʷ. 

ʆʙʲʝʤ ʬʘʢʪʠʯʝʩʢʠ ʧʦʩʪʘʚʣʷʝʤʦʛʦ ʛʘʟʘ ʩʝʪʴʶ j-ʡ ʢʘʪʝʛʦʨʠʠ ʜʘʚʣʝʥʠʷ [1, 3]: 

ˡ ὸ В ˡ ὸ,                                                            (3) 

ʛʜʝ ˡ ὸ - ʦʙʲʝʤ ʬʘʢʪʠʯʝʩʢʠʭ ʧʦʩʪʘʚʦʢ ʛʘʟʘ ʩʝʪʴʶ j-ʡ ʢʘʪʝʛʦʨʠʠ ʜʘʚʣʝʥʠʷ i -ʤʫ 

ʧʦʪʨʝʙʠʪʝʣʶ, ʤ
3
/ʯ. 

ʉʦʩʪʦʷʥʠʝ ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʩʝʪʠ ʟʘʚʠʩʠʪ ʦʪ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʬʘʢʪʦʨʦʚ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ. ɺ ʨʘʟʣʠʯʥʳʭ ʩʦʩʪʦʷʥʠʷʭ ʩʝʪʠ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʟʚʝʜʝʥʦ ʨʘʟʣʠʯʥʦʝ ʯʠʩʣʦ ʦʪʢʣʶʯʝʥʠʡ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ, 

ʯʪʦ ʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʢʨʠʪʝʨʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʥʘʜʝʞʥʦʩʪʠ ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ 

ʩʝʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʜʘʯʘ ʨʘʩʯʝʪʘ ʢʨʠʪʝʨʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʥʘʜʝʞʥʦʩʪʠ 

ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʩʝʪʠ ʩʦʩʪʦʠʪ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʟʤʝʥʝʥʠʷ ʦʙʲʝʤʦʚ ʧʦʩʪʘʚʦʢ 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʘʩʪʦʪʳ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʦʪʢʘʟʦʚ ʫʯʘʩʪʢʦʚ 

ʛʘʟʦʧʨʦʚʦʜʦʚ ʠ ʵʣʝʤʝʥʪʦʚ ʩʝʪʝʡ ʛʘʟʦʩʥʘʙʞʝʥʠʷ, ʦʪʢʣʶʯʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʫʥʢʪʦʚ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ. 

ʀʪʘʢ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʨʘʩʯʝʪ ʢʨʠʪʝʨʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʥʘʜʝʞʥʦʩʪʠ 

ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʩʝʪʠ ʩʚʦʜʠʪʩʷ ʢ: 

½ ʦʮʝʥʢʝ ʧʘʨʘʤʝʪʨʦʚ ʥʘʜʝʞʥʦʩʪʠ ʵʣʝʤʝʥʪʦʚ ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʩʝʪʠ, 
ʢʦʪʦʨʘʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʤʝʥʪʦʚ ʠ ʧʨʦʚʦʜʠʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʳʭ 

ʧʨʦʮʝʜʫʨ; 

½ ʨʘʩʯʝʪʫ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʚʝʨʦʷʪʥʦʩʪʠ ʩʦʩʪʦʷʥʠʡ ʜʣʷ ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴ-

ʥʳʭ ʩʝʪʝʡ; 

½ ʦʮʝʥʢʝ ʩʥʠʞʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʩʝʪʠ ʧʨʠ 
ʚʳʭʦʜʝ ʠʟ ʩʪʨʦʷ ʦʪʜʝʣʴʥʳʭ ʝʝ ʵʣʝʤʝʥʪʦʚ. 

ɼʣʷ ʚʳʙʦʨʘ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩ ʮʝʣʴʶ ʦʮʝʥʢʠ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘʜʝʞʥʦʩʪʠ 

ʫʯʠʪʳʚʘʶʪ ʪʝʭʥʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ ʦʪʢʘʟʦʚ ʠ ʦʧʳʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʛʨʫʧʧ ʵʣʝʤʝʥʪʦʚ 

ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʩʝʪʝʡ. ɺ ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʜʣʷ ʦʮʝʥʢʠ ʥʘʜʝʞʥʦʩʪʠ 

ʵʣʝʤʝʥʪʦʚ ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʩʝʪʝʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʢʩʧʦʥʝʥ-

ʮʠʘʣʴʥʳʡ ʟʘʢʦʥ. 

ɺʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʵʣʝʤʝʥʪʘ ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʩʝʪʠ k-ʡ 

ʛʨʫʧʧʳ ʫʯʝʪʘ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ʧʘʨʘʤʝʪʨʘ ʧʦʪʦʢʘ ʦʪʢʘʟʦʚ [2, 3]: 

ὖ ὸ Ὡ ,                                                             (4) 

ʛʜʝ ɤk ï ʧʘʨʘʤʝʪʨ ʧʦʪʦʢʘ ʦʪʢʘʟʦʚ k-ʡ ʛʨʫʧʧʳ ʫʯʝʪʘ, ʛʦʜ
-1

,   

t - ʚʨʝʤʷ, ʛʦʜ. 

ʇʘʨʘʤʝʪʨ ʧʦʪʦʢʘ ʦʪʢʘʟʦʚ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ k-ʡ ʛʨʫʧʧʳ ʫʯʝʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ [1, 3]: 

   ‫ ὸ
Ў

ЎϽ
,                                                             (5) 

ʛʜʝ mk(t) - ʢʦʣʠʯʝʩʪʚʦ ʦʪʢʘʟʦʚ ʚ k-ʡ ʛʨʫʧʧʝ ʫʯʝʪʘ;  

Nk(t) - ʢʦʣʠʯʝʩʪʚʦ ʥʘʙʣʶʜʘʝʤʳʭ ʵʣʝʤʝʥʪʦʚ ʚ k-ʡ ʛʨʫʧʧʝ ʫʯʝʪʘ;  

æt - ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʥʘʙʣʶʜʝʥʠʷ, ʛʦʜ. 

ɼʣʷ ʛʘʟʦʧʨʦʚʦʜʦʚ ʠʩʧʦʣʴʟʫʶʪ ʫʜʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ ʧʦʪʦʢʘ ʦʪʢʘʟʦʚ: 

‫ ‫ Ͻὰ,                                                                  (6) 



ð 100 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʛʜʝ ɤ - - ʧʘʨʘʤʝʪʨ ʧʦʪʦʢʘ ʦʪʢʘʟʦʚ (ʛʦʜĿʢʤ)
-1

,  

lk - - ʧʨʦʪʷʞʝʥʥʦʩʪʴ k-ʡ ʛʨʫʧʧʳ ʛʘʟʦʧʨʦʚʦʜʦʚ, ʢʤ. 

***  
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Аннотация 

ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʜʣʷ ʥʝʙʦʣʴʰʦʡ ʤʦʜʫʣʴʥʦʡ ʩʫʰʠʣʢʠ ʩ ʧʦʧʝʨʝʯʥʳʤ ʧʦʪʦʢʦʤ ʙʳʣʘ 

ʧʦʩʪʨʦʝʥʘ ʩʠʩʪʝʤʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ LabVIEW, 

ʛʨʘʬʠʯʝʩʢʦʛʦ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠʟʤʝʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʚ 

ʧʨʦʮʝʩʩʝ ʩʫʰʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʘʨʘʤʝʪʨʘʤʠ. ʉʠʩʪʝʤʘ ʢʦʨʨʝʢʪʠʨʫʝʪ ʧʘʨʘʤʝʪʨʳ 

ʫʧʨʘʚʣʝʥʠʷ ʧʦ ʧʨʦʛʥʦʟʠʨʫʝʤʳʤ ʨʝʟʫʣʴʪʘʪʘʤ. ɽʛʦ ʮʝʣʴ ï ʜʦʙʠʪʴʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʢʦʥʪʨʦʣʷ ʚʦ ʚʨʝʤʷ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ, ʦʙʝʩʧʝʯʠʪʴ ʪʦʯʥʦʩʪʴ ʠ ʦʜʥʦʨʦʜʥʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ 

ʚʣʘʛʠ ʚ ʟʝʨʥʝ, ʫʣʫʯʰʠʪʴ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʚʩʭʦʞʝʩʪʴ ʧʦʩʣʝ ʩʫʰʢʠ ʠ ʫʣʫʯʰʠʪʴ ʥʠʟʢʫʶ 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʚʣʘʞʥʦʩʪʠ ʢʫʢʫʨʫʟʳ ʠ ʥʠʟʢʦʝ ʢʘʯʝʩʪʚʦ ʚ ʧʨʦʮʝʩʩʝ ʨʫʯʥʦʛʦ ʢʦʥʪʨʦʣʷ ʧʨʠ 

ʭʨʘʥʝʥʠʠ ʟʝʨʥʘ. 

Ключевые слова: ʅʝʡʨʦʥʥʘʷ ʩʝʪʴ, ʩʫʰʢʘ ʟʝʨʥʘ, ʚʩʭʦʞʝʩʪʴ, ʢʦʥʪʨʦʣʣʝʨ, 

ʪʝʧʣʦʚʦʡ ʙʘʣʘʥʩ. 

 

Abstract 

In this article, a simulation and control system was built for a small modular crossflow 

dryer using LabVIEW, a graphical programming language, to predict parameter changes 

during drying and control parameters. The system adjusts the control parameters according to 

the predicted results. Its purpose is to achieve automatic control during the drying process, to 

ensure the accuracy and uniformity of grain moisture content, to improve the relative 

germination rate after drying, and to improve the low moisture stability of maize and poor 

quality during manual control during grain storage. 

Keywords: Neural network, grain drying, germination, controller, heat balance. 

 

ʂʦʥʝʯʥʘʷ ʮʝʣʴ ʩʫʰʢʠ ʟʝʨʥʘ ï ʩʦʭʨʘʥʠʪʴ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʠ ʜʦʚʝʩʪʠ ʝʛʦ ʜʦ 

ʙʝʟʦʧʘʩʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚʣʘʛʠ, ʯʪʦʙʳ ʝʛʦ ʤʦʞʥʦ ʙʳʣʦ ʙʝʟʦʧʘʩʥʦ ʭʨʘʥʠʪʴ ʠ 

ʦʙʨʘʙʘʪʳʚʘʪʴ ʜʘʣʴʰʝ. ɺ ʧʨʦʮʝʩʩʝ ʩʫʰʢʠ ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ ʠ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʩʚʷʟʘʥʳ ʩ 

ʚʳʙʦʨʦʤ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʢʘʢ ʥʘʯʘʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʘ ʛʦʨʷʯʝʛʦ ʚʦʟʜʫʭʘ ʠ 

ʩʢʦʨʦʩʪʴ ʚʳʛʨʫʟʢʠ ʟʝʨʥʘ. ɺ ʥʝʢʦʪʦʨʳʭ ʥʝʙʦʣʴʰʠʭ ʟʝʨʥʦʭʨʘʥʠʣʠʱʘʭ ʩʫʰʢʘ ʟʝʨʥʘ ʧʦ-

ʧʨʝʞʥʝʤʫ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʨʫʯʥʫʶ; ʪʦ ʝʩʪʴ ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ ʧʦʣʫʯʘʝʪʩʷ ʤʝʪʦʜʦʤ 

ʩʫʰʢʠ ʚ ʧʝʯʠ, ʘ ʟʘʪʝʤ ʟʘʚʠʩʠʪ ʦʪ ʠʟʤʝʨʝʥʥʳʭ ʟʥʘʯʝʥʠʡ, ʯʪʦʙʳ ʚʨʫʯʥʫʶ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ 

ʩʢʦʨʦʩʪʴ ʨʘʟʛʨʫʟʢʠ ʟʝʨʥʘ. ʇʨʦʮʝʩʩ ʢʦʥʪʨʦʣʷ ʠʤʝʝʪ ʜʣʠʪʝʣʴʥʫʶ ʟʘʜʝʨʞʢʫ ʠ ʥʠʟʢʫʶ 

ʩʪʘʙʠʣʴʥʦʩʪʴ, ʧʦʵʪʦʤʫ ʥʝʣʴʟʷ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʩʪʘʣʦ ʚʘʞʥʳʤ ʩʨʝʜʩʪʚʦʤ ʠʟʫʯʝʥʠʷ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʮʝʩʩʦʤ ʩʫʰʢʠ ʟʝʨʥʘ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʜʣʷ ʥʝʙʦʣʴʰʦʡ ʤʦʜʫʣʴʥʦʡ ʩʫʰʠʣʢʠ ʩ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 101 ð   

 

ʧʦʧʝʨʝʯʥʳʤ ʧʦʪʦʢʦʤ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʩʠʩʪʝʤʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ LabVIEW, ʛʨʘʬʠʯʝʩʢʦʛʦ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʜʣʷ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠʟʤʝʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʚ ʧʨʦʮʝʩʩʝ ʩʫʰʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʘʨʘʤʝʪʨʘʤʠ. 

ʉʠʩʪʝʤʘ ʢʦʨʨʝʢʪʠʨʫʝʪ ʧʘʨʘʤʝʪʨʳ ʫʧʨʘʚʣʝʥʠʷ ʧʦ ʧʨʦʛʥʦʟʠʨʫʝʤʳʤ ʨʝʟʫʣʴʪʘʪʘʤ. ɽʛʦ 

ʮʝʣʴ ï ʜʦʙʠʪʴʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʚʦ ʚʨʝʤʷ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ, ʦʙʝʩʧʝʯʠʪʴ 

ʪʦʯʥʦʩʪʴ ʠ ʦʜʥʦʨʦʜʥʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ʚʣʘʛʠ ʚ ʟʝʨʥʝ, ʫʣʫʯʰʠʪʴ ʦʪʥʦʩʠʪʝʣʴʥʫʶ 

ʚʩʭʦʞʝʩʪʴ ʧʦʩʣʝ ʩʫʰʢʠ ʠ ʫʣʫʯʰʠʪʴ ʥʠʟʢʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʚʣʘʞʥʦʩʪʠ ʢʫʢʫʨʫʟʳ ʠ ʥʠʟʢʦʝ 

ʢʘʯʝʩʪʚʦ ʚ ʧʨʦʮʝʩʩʝ ʨʫʯʥʦʛʦ ʢʦʥʪʨʦʣʷ ʧʨʠ ʭʨʘʥʝʥʠʠ ʟʝʨʥʘ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʚ ʤʦʜʝʣʠ ʫʨʘʚʥʝʥʠʷ ʚ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʧʨʦʬʝʩʩʦʨʦʤ ɹʘʢʢʝʨ-ɸʨʢʝʤʘ ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʠ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ, ʵʪʫ ʤʦʜʝʣʴ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʫʰʠʣʢʠ ʩ ʧʦʧʝʨʝʯʥʳʤ ʧʦʪʦʢʦʤ, ʥʠʩʭʦʜʷʱʠʤ ʠ 

ʚʦʩʭʦʜʷʱʠʤ ʧʦʪʦʢʦʤ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʢʫʢʫʨʫʟʳ, ʫʨʘʚʥʝʥʠʝ 

ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ ʧʨʠʥʠʤʘʝʪ ʫʨʘʚʥʝʥʠʷ ʃʠ ʍʫʵʡʯʞʵʥʷ [3, 4]. ʄʦʜʝʣʴ ʚʳʛʣʷʜʠʪ 
ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʋʨʘʚʥʝʥʠʝ ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ: 

ÅØÐ Ὧὸ                                                 (1) 

ʋʨʘʚʥʝʥʠʝ ʙʘʣʘʥʩʘ ʤʘʩʩʳ: 

ᶻ           (2) 

ʋʨʘʚʥʝʥʠʝ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ: 

Ὃ      (3) 

ʋʨʘʚʥʝʥʠʝ ʪʝʧʣʦʧʝʨʝʜʘʯʠ: 

       (4) 

ʛʜʝ k ï ʧʦʩʪʦʷʥʥʘʷ ʩʫʰʢʠ (k = 1,091Ĭ10
2
 + 2,767Ĭ10

ī6 
 ʊ

2
 + 7,286Ĭ10

-6
TM0);  

N ï ʧʦʩʪʦʷʥʥʘʷ ʩʫʰʢʠ (N = 0.5357 + 1.141x10
-5

M0
2
 + 5.183x10

-5
T

2
); 

M ï ʩʨʝʜʥʷʷ ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ (ʚ ʜʝʩʷʪʠʯʥʦʡ, ʩʫʭʦʡ ʦʩʥʦʚʝ); 

Me ï ʵʪʦ ʨʘʚʥʦʚʝʩʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ (ʚ ʜʝʩʷʪʠʯʥʦʡ, ʩʫʭʦʡ ʦʩʥʦʚʝ); 

T ï ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, ʉ; 

H ï ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ, ʢʛ/ʢʛ; 

h ï ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʥʚʝʢʪʠʚʥʦʡ ʪʝʧʣʦʦʪʜʘʯʠ, ɼʞ/ʤ
2
ʯǓC; 

Ca ï ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ ʩʫʭʦʛʦ ʚʦʟʜʫʭʘ, ɼʞ/ʢʛǓC; 

Cg ï ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ ʩʫʭʦʛʦ ʟʝʨʥʘ, ɼʞ/ʢʛǓC, Cg = 1,47 + 0,036M; 

Cw ï ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ ʚʦʜʳ, ɼʞ/ʢʛǓC; 

Cv ï ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʪʘ ʧʘʨʘ, ɼʞ/ʢʛǓC; 

Ga ï ʨʘʩʭʦʜ ʚʦʟʜʫʭʘ, ʢʛ/(ʤ
2
/ʯ); 

ʘ ï ʵʪʦ ʝʜʠʥʠʯʥʳʡ ʦʙʲʝʤ ʩ ʧʣʦʱʘʜʴʶ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʨʥʘ, ʤ
2
, a = 784 ʤ

2
/ʤ

3
; 

ɟg ï ʧʣʦʪʥʦʩʪʴ ʟʝʨʥʘ, ʢʛ/ʤ
3
, ɟg = ʘ1 ï ʘ2ʄ + ʘ3ʄ2, ʘ1 = 1086.3, ʘ2 = 2971, ʘ3 = 4810; 

hfg ï ʧʝʨʝʤʝʥʥʘʷ ʵʥʪʘʣʴʧʠʠ ʧʘʨʦʦʙʨʘʟʦʚʘʥʠʷ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ, ʢɼʞ/ʢʛ hfg = (1094 ï 

0.57ɗ)(1 + 4.35ʝ
-28.25ʄ

); 

ɗ ï ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ, ǓC. 

Математические модели для прогнозирования скорости прорастания зерна 

ʀʩʢʫʩʩʪʚʝʥʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʀʅʉ ï ʵʪʦ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ 

ʨʝʰʝʥʠʷ ʩʣʦʞʥʳʭ ʥʝʣʠʥʝʡʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʜʘʪʴ ʨʘʟʫʤʥʳʝ 

ʨʝʰʝʥʠʷ ʜʘʞʝ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʠʣʠ ʚ ʩʣʫʯʘʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʙʦʝʚ. ɺ 2003 

ʛʦʜʫ ɺʝʥʬʫ ʠ ʜʨ. ʧʨʝʜʩʪʘʚʠʣʠ ʦʧʪʠʤʠʟʘʮʠʶ ʪʦʧʦʣʦʛʠʠ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʜʣʷ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʩʝʤʷʥ [5]. ʌʦʨʤʘ ʤʦʜʝʣʠ ʩʣʝʜʫʶʱʘʷ: 

ὗ ρ  
 

       (5) 

ʛʜʝ z = A + BT
Ŭ
 + Ct

ɓ
 + DM

ɔ
; 



ð 102 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

Q ï ʢʦʵʬʬʠʮʠʝʥʪ ʚʩʭʦʞʝʩʪʠ; 

t ï ʚʨʝʤʷ ʩʫʰʢʠ, ʤʠʥ; 

T ï ʪʝʤʧʝʨʘʪʫʨʘ ʩʫʰʢʠ, ǓC; 

M ï ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ, %; 

z ï ʧʝʨʝʤʝʥʥʘʷ, A, B, C, D, Ŭ, ɓ, ɔ ï ʩʦʜʝʨʞʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ [6], A = 80.5, B = ī8.8, C = ī1.3, D = ī6.48, Ŭ = 0.5, ɓ = 

0.5, ɔ = 1. 

Расчетная структура системы моделирования 

ʄʦʜʝʣʴ ʛʣʫʙʦʢʦʡ ʩʫʰʢʠ ʩʦʩʪʦʠʪ ʠʟ ʫʨʘʚʥʝʥʠʡ ʦʪ (1) ʜʦ (5), ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʧʷʪʴ 

ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ, ʘ ʠʤʝʥʥʦ: ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ ʚ ʟʝʨʥʝ 

M, ʪʝʤʧʝʨʘʪʫʨʘ ʢʫʢʫʨʫʟʳ ɗ, ʪʝʤʧʝʨʘʪʫʨʘ ʛʦʨʷʯʝʛʦ ʚʦʟʜʫʭʘ T ʧʦʩʣʝ ʩʣʦʷ ʟʝʨʥʘ, 

ʚʣʘʞʥʦʩʪʴ ʩʦʜʝʨʞʘʥʠʝ ʛʦʨʷʯʝʛʦ ʚʦʟʜʫʭʘ H ʠ ʚʩʭʦʞʝʩʪʴ Q. ɺʣʘʞʥʦʩʪʴ ʟʝʨʥʘ M ʤʦʞʝʪ 

ʙʳʪʴ ʧʦʣʫʯʝʥʘ ʠʟ (1). ɽʩʣʠ ʤʳ ʧʦʣʫʯʠʤ ÖM/Öt, ʪʝʤʧʝʨʘʪʫʨʫ ʢʫʢʫʨʫʟʳ ɗ, ʪʝʤʧʝʨʘʪʫʨʫ 

ʛʦʨʷʯʝʛʦ ʚʦʟʜʫʭʘ T ʧʦʩʣʝ ʩʣʦʷ ʟʝʨʥʘ, ʚʣʘʞʥʦʩʪʴ ʛʦʨʷʯʝʛʦ ʚʦʟʜʫʭʘ H ʠ ʩʢʦʨʦʩʪʴ 

ʧʨʦʨʘʩʪʘʥʠʷ Q ʤʦʞʥʦ ʨʝʰʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʜʣʷ ʨʝʰʝʥʠʷ 

ʵʪʠʭ ʧʷʪʠ ʫʨʘʚʥʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ ʢʦʥʝʯʥʳʭ ʨʘʟʥʦʩʪʝʡ. ʏʪʦʙʳ ʫʤʝʥʴʰʠʪʴ 

ʦʰʠʙʢʫ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʧʘʨʘʤʝʪʨʳ ʤʦʛʫʪ ʙʳʪʴ ʩʦʙʨʘʥʳ ʩ ʜʘʪʯʠʢʘ ʚ ʨʝʘʣʴʥʦʤ 

ʚʨʝʤʝʥʠ ʜʣʷ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʤʦʜʝʣʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʘ ʢʦʥʪʨʦʣʣʝʨʘ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ 

 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ ʠʩʧʦʣʴʟʫʝʤʳʤ ʟʝʨʥʦʤ ï ʢʫʢʫʨʫʟʦʡ, ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ ʠ ʠʟ ʫʨʘʚʥʝʥʠʷ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʧʦʣʫʯʠʪʴ 

ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ. 

ʇʦʣʫʯʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ: 

 ʊʘʙʣʠʮʘ 1 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ɺʨʝʤʷ ʥʘʛʨʝʚʘʥʠʷ, ʤʠʥ ʊʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ, ʉ 

0 16 

12 17,5 

27 19,9 

38 21,9 

50 35,2 

58 35,7 

67 38,5 

75 39,9 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 103 ð   

 

  
ʈʠʩʫʥʦʢ 2 ï ɼʘʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘ 

 

ʀʩʧʦʣʴʟʫʷ ʜʘʥʥʦʝ ʫʨʘʚʥʝʥʠʝ: 

‬Ὕ

‬ὼ

ὬὥὝ —

Ὃ ὧ ὧὌ

φz ςπ —

ρππzπȢππρππχςȢτz σȢψ
 

ɿʥʘʯʝʥʠʷ — ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1 (ʊʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ) 

ʇʦʣʫʯʘʝʤ: 

ʊʘʙʣʠʮʘ 2 

ɿʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʟʝʨʥʘ 
ÖT/Öx1 -0,00725 

ÖT/Öx2 -0,00453 

ÖT/Öx3 -0,00018 

ÖT/Öx4 0,003442 

ÖT/Öx5 0,027535 

ÖT/Öx6 0,028441 

ÖT/Öx7 0,033513 

ÖT/Öx8 0,03605 

ÖT/Öx9 -0,03623 

ÖT/Öx10 -0,03623 

 

ɼʘʣʝʝ ʩʪʨʦʠʤ ʬʫʥʢʮʠʶ ʟʘʚʠʩʠʤʦʩʪʠ: 

 

 
ʈʠʩʫʥʦʢ 3 ï ʌʫʥʢʮʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ÖT/Öx 

***  

1. ʌʦʤʠʯʝʚ ʅ.ʀ. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʋʯʝʙ. ʧʦʩʦʙʠʝ / ʗʨʦʩʣ. ʛʦʩ. 

ʫʥ-ʪ. - ʗʨʦʩʣʘʚʣʴ, 2001. - 112 ʩ. 
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Аннотация 

ɺ ʵʪʦʡ ʦʙʟʦʨʥʦʡ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʜʘʥʥʳʝ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʥʘʫʯʥʦʡ 

ʣʠʪʝʨʘʪʫʨʳ ʟʘ ʧʦʩʣʝʜʥʠʝ ʧʷʪʴ ʣʝʪ ʦʙ ʦʩʥʦʚʥʳʭ ʧʫʪʷʭ, ʤʝʪʦʜʘʭ ʜʣʷ ʦʯʠʩʪʢʠ ʦʪ ʫʛʦʣʴʥʦʡ 

ʧʳʣʠ ʫʭʦʜʷʱʠʭ ʛʘʟʦʚ ʥʘ ʪʝʧʣʦʚʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʪʘʥʮʠʷʭ ʠ ʪʝʧʣʦʵʣʝʢʪʨʦʮʝʥʪʨʘʣʷʭ. 

Ключевые слова: ʫʛʦʣʴʥʘʷ ʧʳʣʴ, ʪʝʧʣʦʚʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʪʘʥʮʠʠ, 

ʪʝʧʣʦʵʣʝʢʪʨʦʮʝʥʪʨʘʣʠ, ʚʳʙʨʦʩʳ ʚ ʘʪʤʦʩʬʝʨʫ. 

 

Abstract 

This review article analyzes the data of the Russian scientific literature over the past 

five years on the main ways and methods for cleaning waste gases from coal dust at thermal 

power plants and thermal power plants. 

Keywords: coal dust, thermal power plants, thermal power plants, emissions into the 

atmosphere. 

 

ɺ ʧʨʦʮʝʩʩʝ ʩʛʦʨʘʥʠʷ ʪʚʝʨʜʦʛʦ ʪʦʧʣʠʚʘ ʚʩʝʛʜʘ ʚʳʜʝʣʷʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʚʨʝʜʥʳʭ 

ʧʨʠʤʝʩʝʡ. ʊʘʢ, ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʧʣʦʚʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ (ʊʕʉ) ʠ ʪʝʧʣʦʵʣʝʢʪʨʦʮʝʥʪʨʘʣʠ 

(ʊʕʎ) ʨʘʩʭʦʜʫʶʪ ʜʦ ʜʚʘʜʮʘʪʠ ʪʳʩʷʯ ʪʦʥʥ ʫʛʣʷ ʚ 24 ʯʘʩʘ ʠ ʤʦʛʫʪ ʚʳʙʨʘʩʳʚʘʪʴ ʚ 

ʘʪʤʦʩʬʝʨʫ ʜʦ ʦʜʥʦʡ ʪʳʩʷʯʠ ʪʦʥʥ ʨʘʟʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʦʢʩʠʜʦʚ 

ʘʟʦʪʘ, ʩʝʨʳ ʠ ʟʦʣʳ, ʘ ʪʘʢʞʝ ʩʘʞʠ ʠ ʧʳʣʠ [1, 2].  

ʉʪʦʠʪ ʥʘʧʦʤʥʠʪʴ, ʯʪʦ ʛʘʟʳ ʷʚʣʷʶʪʩʷ ʧʨʦʜʫʢʪʘʤʠ ʩʛʦʨʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʪʦʧʣʠʚʘ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʚ ʩʝʙʝ: ʣʝʪʫʯʫʶ ʟʦʣʫ ʠ ʯʘʩʪʠʮʳ ʥʝʩʛʦʨʝʚʰʝʛʦ ʧʳʣʝʚʠʜʥʦʛʦ 

ʪʦʧʣʠʚʘ, ʩʝʨʥʠʩʪʳʡ ʠ ʩʝʨʥʳʡ ʘʥʛʠʜʨʠʜ, ʦʢʩʠʜʳ ʘʟʦʪʘ ʠ ʩʦʝʜʠʥʝʥʠʷ ʚʘʥʘʜʠʷ, ʩʦʣʠ 

ʥʘʪʨʠʷ ʠ ʢʦʢʩʠʢ, ʯʘʩʪʠʮʳ ʩʘʞʠ ʠ ʨʘʟʣʠʯʥʳʝ ʛʘʟʦʦʙʨʘʟʥʳʝ ʧʨʦʜʫʢʪʳ ʥʝʧʦʣʥʦʛʦ 

ʩʛʦʨʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʝʱʝʩʪʚʘ, ʜʦʩʪʠʛʘʷ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʧʦʩʦʙʥʳ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʪʴ, ʢʘʢ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ, ʪʘʢ ʠ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʣʝʪʫʯʘʷ ʟʦʣʘ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ 

ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʳʡ ʠʟʥʦʩ ʛʘʟʦʭʦʜʦʚ ʠ ʜʳʤʦʩʦʩʦʚ, ʘ ʩʝʨʥʠʩʪʳʡ ʛʘʟ ʩʧʦʩʦʙʝʥ ʚʳʟʳʚʘʪʴ 

ʢʦʨʨʦʟʠʶ ʤʝʪʘʣʣʘ [3].  

ɺ ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʝ ʝʞʝʛʦʜʥʦ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʨʦʩʪʘ ʧʦʪʨʝʙʣʝʥʠʷ 

ʥʠʟʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʫʛʣʝʡ, ʢʦʪʦʨʳʝ ʧʨʠʥʷʪʦ ʜʦʙʳʚʘʪʴ ʥʘʠʙʦʣʝʝ ʚʳʛʦʜʥʳʤ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʩʧʦʩʦʙʦʤ, ʢʦʪʦʨʳʤ ʷʚʣʷʝʪʩʷ ʦʪʢʨʳʪʳʤ ʩʧʦʩʦʙʦʤ. ʉʘʤʦʡ ʟʘʤʝʪʥʦʡ ʷʚʣʷʝʪʩʷ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 105 ð   

 

ʵʤʠʩʩʠʷ ʜʳʤʦʚʳʭ ʛʘʟʦʚ ʚ ʫʛʦʣʴʥʦʡ ʛʝʥʝʨʘʮʠʠ, ʪʘʢ ʢʘʢ ʧʦʤʠʤʦ ʛʘʟʦʦʙʨʘʟʥʳʭ ʧʨʦʜʫʢʪʦʚ 

ʛʦʨʝʥʠʷ, ʚ ʚʳʙʨʦʩʘʭ ʩʦʜʝʨʞʘʪʴʩʷ ʠ ʧʳʣʝʚʠʜʥʳʝ ʯʘʩʪʠʮʳ [4].  

ɸʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʩʪʘʥʮʠʷʭ ʷʚʣʷʝʪʩʷ 

ʧʨʦʙʣʝʤʘ ʚʳʜʝʣʝʥʠʷ ʫʛʦʣʴʥʦʡ ʧʳʣʠ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʥʝʠʟʙʝʞʥʦ ʦʢʘʟʳʚʘʝʪ ʩʚʦʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ, ʢʘʢ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʫʶ, ʪʘʢ ʠ ʥʘ ʧʨʦʤʳʰʣʝʥʥʫʶ 

ʙʝʟʦʧʘʩʥʦʩʪʴ. ɿʜʝʩʴ ʪʘʢʞʝ ʫʩʣʦʞʥʷʝʪ ʩʠʪʫʘʮʠʶ ʠ ʪʦ, ʯʪʦ ʪʝʧʣʦʚʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʛʦʨʦʜʘ [5].  

ɺ ʮʝʣʦʤ ʧʦ ʫʨʦʚʥʶ ʧʳʣʠ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʊʕʎ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʦʙʱʠʡ 

ʫʨʦʚʝʥʴ ʚʝʜʝʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʜʘʥʥʦʡ ʩʪʘʥʮʠʠ, ʘ ʪʘʢʞʝ ʫʟʥʘʪʴ ʢʘʢ 

ʵʬʬʝʢʪʠʚʥʦ ʠ ʥʘʩʢʦʣʴʢʦ ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʦʚʦʜʠʪʩʷ ʨʝʤʦʥʪ ʚʩʝʛʦ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ [6].  

ʅʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠ ʥʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʤ ʫʨʦʚʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʙʣʶʜʝʥʠʷ ʧʨʠʥʷʪʦʛʦ ʩʪʘʥʜʘʨʪʘ ʧʦ ʦʯʠʩʪʢʝ ʛʘʟʦʚʳʭ ʚʳʙʨʦʩʦʚ ʚ 

ʘʪʤʦʩʬʝʨʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʯʠʩʪʢʘ ʛʘʟʦʚʳʭ ʚʳʙʨʦʩʦʚ, ʚ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʪʩʷ ʨʘʟʥʳʝ 

ʪʦʢʩʠʯʥʳʝ ʚʝʱʝʩʪʚʘ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʠ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʚʦ ʚʩʝʭ ʦʪʨʘʩʣʷʭ 

ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ [7].  

ɺʩʝ ʚʳʰʝʫʢʘʟʘʥʥʦʝ ʛʦʚʦʨʠʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʯʠʩʪʦʪʳ 

ʚʦʟʜʫʰʥʦʛʦ ʙʘʩʩʝʡʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʪʝʭ ʨʘʡʦʥʘʭ, ʛʜʝ ʧʦʩʪʨʦʝʥʳ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ 

[8].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ 

ʟʘʧʳʣʝʥʥʦʩʪʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʘ ʠʤʝʥʥʦ: 

ï ʫʩʪʘʥʦʚʢʘ ʩʠʩʪʝʤʳ ʘʩʧʠʨʘʮʠʠ; 

ï ʫʩʪʘʥʦʚʢʘ ʩʠʩʪʝʤʳ ʛʠʜʨʦʦʙʝʩʧʳʣʠʚʘʥʠʷ; 

ï ʫʙʦʨʢʘ ʧʳʣʠ ʛʠʜʨʦʩʤʳʚʦʤ ʚʩʝʭ ʦʪʘʧʣʠʚʘʝʤʳʭ ʧʦʤʝʱʝʥʠʡ; 

ï ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʘʷ ʛʝʨʤʝʪʠʟʘʮʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ [5].  

ʉ ʮʝʣʴʶ ʧʨʦʚʝʜʝʥʠʷ ʦʯʠʩʪʢʠ ʚʳʙʨʦʩʦʚ ʦʪ ʥʝʠʟʙʝʞʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ, ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʤʦʢʨʳʝ, ʪʘʢ ʠ ʩʫʭʠʝ ʟʦʣʦʫʣʦʚʠʪʝʣʠ. ɿʘʯʘʩʪʫʶ ʩ ʮʝʣʴʶ ʜʦʩʪʠʞʝʥʠʷ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʯʠʩʪʢʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʤʝʪʦʜʦʚ 

ʦʯʠʩʪʢʠ. 

ʂ ʦʩʥʦʚʥʳʤ ʩʫʭʠʤ ʩʧʦʩʦʙʘʤ ʦʯʠʩʪʢʠ ʩʣʝʜʫʝʪ ʦʪʥʦʩʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 
ʈʠʩ. 1. ʉʫʭʠʝ ʧʳʣʝʫʣʦʚʠʪʝʣʠ 

 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʞʘʣʶʟʠʡʥʳʭ ʟʦʣʦʫʣʦʚʠʪʝʣʝʡ ʩʦʩʪʦʠʪ ʚ ʢʨʫʪʦʤ ʠʟʤʝʥʝʥʠʠ 

ʥʘʧʨʘʚʣʝʥʠʷ ʠʜʫʱʝʛʦ ʛʘʟʦʚʦʛʦ ʧʦʪʦʢʘ ʧʦʩʨʝʜʩʪʚʦʤ ʚʘʨʠʘʮʠʠ ʧʦʣʦʞʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ 

ʩʪʚʦʨʦʢ ʞʘʣʶʟʠ. ʊʘʢ, ʠʜʫʱʠʡ ʧʦʪʦʢ ʛʘʟʘ ʜʝʣʠʪʩʷ ʥʘ ʜʚʘ ʨʘʟʥʳʭ ʧʦʪʦʢʘ, ʯʘʩʪʠʮʳ ʟʦʣʳ 

ʩʦʚʝʨʰʘʷ ʩʚʦʝ ʜʚʠʞʝʥʠʝ ʧʦ ʠʥʝʨʮʠʠ, ʫʜʘʨʷʶʪʩʷ ʦ ʩʪʚʦʨʢʠ ʞʘʣʶʟʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʫʭʦʜʷ ʚ ʩʪʦʨʦʥʫ, ʘ ʦʯʠʱʝʥʥʳʡ ʧʦʪʦʢ ʛʘʟʘ ʦʪʚʦʜʠʪʩʷ ʯʝʨʝʟ ʨʘʙʦʯʫʶ ʢʘʤʝʨʫ. 

ͫͯͻ͙͔ 
ͨ·͔͍͙͔͙ͯͦͭ͡͡͡ 

͗͊͡Ό͙͚ͤ͘·͔ 
͍͙͔͙ͦͦͯͦͭ͘͡͡͡ 

ͼ͙ͦͤ͟͡· Ή͔ͭͪͦ͟͡ͺ͙͡Έͭͪ· 



ð 106 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʉʪʚʦʨʢʠ ʞʘʣʶʟʠ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʠʟ ʣʠʩʪʦʚʦʛʦ ʤʝʪʘʣʣʘ, ʠ ʨʘʟʜʝʣʷʶʪ ʨʘʙʦʯʫʶ 

ʢʘʤʝʨʫ ʥʘ ʜʚʘ ʨʘʟʥʳʭ ʦʪʩʝʢʘ: ʦʜʠʥ ʦʪʩʝʢ ʥʝʦʙʭʦʜʠʤ ʚʧʫʩʢʘ ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʛʘʟʘ, ʘ 

ʚʪʦʨʦʡ ʦʪʩʝʢ ʜʣʷ ʚʳʧʫʩʢʘ ʦʯʠʱʝʥʥʦʛʦ ʛʘʟʘ. ʇʨʠ ʵʪʦʤ ʧʦʜʘʯʘ ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʚʦʟʜʫʭʘ 

ʠʜʝʪ ʚ ʨʘʙʦʯʫʶ ʢʘʤʝʨʫ ʩʦ ʩʢʦʨʦʩʪʴʶ, ʜʦʩʪʠʛʘʶʱʝʡ ʚ ʩʨʝʜʥʝʤ 14 ʤ/ʩ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʞʘʣʶʟʠʡʥʳʝ ʧʳʣʝʫʣʦʚʠʪʝʣʠ ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʦ 

ʢʦʤʧʘʢʪʥʳʝ ʨʘʟʤʝʨʳ, ʦʜʥʘʢʦ ʠʭ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʧʝʨʚʠʯʥʦʡ ʠ ʜʦʩʪʘʪʦʯʥʦ ʛʨʫʙʦʡ ʦʯʠʩʪʢʠ ʛʘʟʘ ʦʪ ʟʦʣʳ ʠ ʧʳʣʠ. ʇʨʠʥʠʤʘʷ ʵʪʦ ʚʦ 

ʚʥʠʤʘʥʠʝ, ʩ ʮʝʣʴʶ ʧʨʦʚʝʜʝʥʠʷ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʦʯʠʩʪʢʠ ʞʘʣʶʟʠʡʥʳʝ 

ʧʳʣʝʫʣʦʚʠʪʝʣʠ ʨʘʙʦʪʘʶʪ ʚʤʝʩʪʝ ʩ ʮʠʢʣʦʥʘʤʠ [9].  

ʇʨʠ ʨʘʙʦʪʝ ʮʠʢʣʦʥʘ ʦʩʥʦʚʘʥ ʥʘ ʠʥʝʨʮʠʠ ʠ ʛʨʘʚʠʪʘʮʠʠ. ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʮʠʢʣʦʥ ï 

ʵʪʦ ʚʝʨʪʠʢʘʣʴʥʘʷ ʢʘʤʝʨʘ, ʠʤʝʶʱʘʷ ʧʝʨʝʚʝʨʥʫʪʫʶ ʢʦʥʠʯʝʩʢʫʶ ʬʦʨʤʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʠʜʫʱʠʡ ʚ ʮʠʢʣʦʥ ʟʘʛʨʷʟʥʝʥʥʳʡ ʚʦʟʜʫʭ ʧʦʩʪʫʧʘʝʪ ʚ ʘʧʧʘʨʘʪ, ʠʜʷ ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʳʡ 

ʧʘʪʨʫʙʦʢ, ʢʦʪʦʨʳʡ ʪʘʥʛʝʥʮʠʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʘʧʧʘʨʘʪʘ. 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʥʫʪʨʠ ʨʘʙʦʯʝʡ ʢʘʤʝʨʳ ʦʙʨʘʟʫʝʪʩʷ ʧʦʪʦʢ ʛʘʟʘ, ʢʦʪʦʨʳʡ ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʩʚʦʝ ʚʨʘʱʝʥʠʝ ʚʜʦʣʴ ʩʪʝʥʦʢ ʮʠʢʣʦʥʘ. ɼʘʣʝʝ, ʟʘ ʩʯʝʪ ʮʝʥʪʨʦʙʝʞʥʦʡ ʩʠʣʳ, ʘ ʪʘʢʞʝ 

ʧʦʩʨʝʜʩʪʚʦʤ ʩʠʣʳ ʪʷʞʝʩʪʠ ʯʘʩʪʠʮʳ ʚʳʭʦʜʷ ʠʟ ʧʦʪʦʢʘ ʩʢʘʧʣʠʚʘʶʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʦʤ 

ʙʫʥʢʝʨʝ, ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʘʧʧʘʨʘʪʘ. ɺʳʭʦʜ ʦʯʠʱʝʥʥʦʛʦ ʚʦʟʜʫʭʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʫʶ ʪʨʫʙʫ, ʢʦʪʦʨʘʷ ʚʝʨʪʠʢʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʮʝʥʪʨʝ 

ʘʧʧʘʨʘʪʘ. ʇʨʘʢʪʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʢʣʦʥʦʚ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ ʫʨʦʚʥʷ ʦʯʠʩʪʢʠ 

ʢʦʪʝʣʴʥʦʛʦ ʛʘʟʘ ʦʪ 83 ʜʦ 99%. ʉ ʮʝʣʴʶ ʜʦʩʪʠʞʝʥʠʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʦʯʠʩʪʢʠ ʥʘ 

ʧʨʘʢʪʠʢʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʮʠʢʣʦʥʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʥʝʙʦʣʴʰʠʝ 

ʨʘʟʤʝʨʳ. 

ɺ ʦʩʥʦʚʝ ʨʘʙʦʪʳ ʵʣʝʢʪʨʦʬʠʣʴʪʨʘ ʣʝʞʠʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʵʬʬʝʢʪ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʬʠʣʴʪʨʳ ï ʵʪʦ ʝʤʢʦʩʪʴ, ʚʥʫʪʨʠ ʢʦʪʦʨʦʡ ʥʘʭʦʜʷʪʩʷ 

ʢʦʨʦʥʠʨʫʶʱʠʝ ʠ ʦʩʘʜʠʪʝʣʴʥʳʝ ʵʣʝʢʪʨʦʜʳ. ɿʘʛʨʷʟʥʝʥʥʳʡ ʛʘʟ, ʩʣʝʜʫʶʱʠʡ ʯʝʨʝʟ 

ʢʦʨʦʥʠʨʫʶʱʠʝ ʵʣʝʢʪʨʦʜʳ, ʧʦʣʫʯʘʝʪ ʥʝʦʙʭʦʜʠʤʳʡ ʧʦ ʚʝʣʠʯʠʥʝ ʟʘʨʷʜ, ʘ ʧʦʪʦʤ ʩʣʝʜʫʷ 

ʯʝʨʝʟ ʦʩʘʜʠʪʝʣʴʥʳʝ ʵʣʝʢʪʨʦʜʳ, ʟʘʨʷʞʝʥʥʳʝ ʯʘʩʪʠʮʳ ʧʳʣʠ ʠ ʩʘʞʠ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ 

ʥʠʭ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʦʩʝʜʘʶʪ ʥʘ ʵʣʝʢʪʨʦʜʘʭ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʵʣʝʢʪʨʦʜʳ ʥʝ 

ʟʘʩʦʨʷʣʠʩʴ, ʠʭ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʠʦʜʠʯʝʩʢʠ ʚʩʪʨʷʭʠʚʘʪʴ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʘʚʠʣʴʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʬʠʣʴʪʨʦʚ 

ʩʧʦʩʦʙʥʘ ʦʙʝʩʧʝʯʠʪʴ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ ʦʪ ʫʛʦʣʴʥʳʭ ʧʝʯʝʡ 

ʠ ʛʘʟʦʚʳʭ ʢʦʪʣʦʚ ʊʕʎ. 

ʂ ʤʦʢʨʳʤ ʩʧʦʩʦʙʘʤ ʦʯʠʩʪʢʠ ʩʣʝʜʫʝʪ ʦʪʥʦʩʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʥʳʭ ʚʠʜʦʚ 

ʩʢʨʫʙʙʝʨʦʚ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʝʤ ʢʦʥʩʪʨʫʢʪʠʚʥʦʤ ʦʪʥʦʰʝʥʠʠ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ 

(ʨʠʩ. 2). ʆʜʥʘʢʦ ʚ ʣʶʙʦʤ ʩʢʨʫʙʙʝʨʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʜʠʥʘʢʦʚʳʡ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ, 

ʢʦʪʦʨʳʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʠʜʫʱʠʡ ʧʦʪʦʢ ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʛʘʟʘ ʧʨʝʤʝʰʠʚʘʝʪʩʷ ʩ 

ʚʦʜʦʡ, ʧʦʩʣʝ ʯʝʛʦ ʟʘʛʨʷʟʥʝʥʥʘʷ ʚʦʜʘ ʧʦʜ ʥʝʠʟʙʝʞʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ʪʷʞʝʩʪʠ 

ʚʳʭʦʜʠʪ ʠʟ ʨʘʙʦʯʝʡ ʢʘʤʝʨʳ, ʘ ʦʯʠʱʝʥʥʳʡ ʚʦʟʜʫʭ ʧʦʧʘʜʘʝʪ ʚ ʘʪʤʦʩʬʝʨʫ. 

 

 
ʈʠʩ. 2. ʆʩʥʦʚʥʳʝ ʪʠʧʳ ʢʦʥʩʪʨʫʢʮʠʠ ʩʢʨʫʙʙʝʨʘ 

 

˻͍ͫͤͦͤ·͔ ͙ͭͨ· 
ͦͤͫͭͪͯ͟͟ͼ͙͙ ͔ͫͪͯ͋͋ͪ͊͟ 

͔ͫͪͯ͋͋ͪ͟ 
ˤ͔͙ͤͭͯͪ 

ͺͦͪͫͯͤͦ;ͤ·͚ 
͙ͭͨ 

͋͊ͪ͋ͦͭ͊͗ͤ·͚ 
͙ͭͨ 

ͤ͊ͫ͊͒ͦ;ͤ·͚ 
͙ͭͨ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 107 ð   

 

ʆʙʳʯʥʦ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʤʦʢʨʦʡ ʦʯʠʩʪʢʠ ʛʘʟʘ ʥʘ ʪʝʧʣʦʵʣʝʢʪʨʦʮʝʥʪʨʘʣʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʢʨʫʙʙʝʨ ɺʝʥʪʫʨʠ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʜʘʥʥʳʡ ʪʠʧ ʩʢʨʫʙʙʝʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʩʘʤʳʡ ʣʫʯʰʠʡ ʚʘʨʠʘʥʪ (ʨʠʩ. 3). 

 

 
ʈʠʩ. 3. ʇʨʝʠʤʫʱʝʩʪʚʘ ʩʢʨʫʙʙʝʨʘ ɺʝʥʪʫʨʠ 

 

ɺ ʨʘʙʦʪʝ ʩʢʨʫʙʙʝʨʘ ɺʝʥʪʫʨʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʝʡʩʪʚʠʝ ʟʘʢʦʥʘ ɹʝʨʥʫʣʣʠ, ʢʦʪʦʨʳʡ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʧʣʦʱʘʜʠ ʩʝʯʝʥʠʷ ʠʜʫʱʝʛʦ ʧʦʪʦʢʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʢʦʨʦʩʪʴ 

ʜʘʥʥʦʛʦ ʧʦʪʦʢʘ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʩʢʨʫʙʙʝʨ ɺʝʥʪʫʨʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʧʧʘʨʘʪ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ 

ʬʦʨʤʫ ʧʝʩʦʯʥʳʭ ʯʘʩʦʚ. ʇʦʪʦʢ ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʛʘʟʘ, ʧʨʠ ʝʛʦ ʧʦʧʘʜʘʥʠʠ ʚ ʨʘʙʦʯʫʶ 

ʢʘʤʝʨʫ, ʫʚʝʣʠʯʠʚʘʝʪ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ, ʜʦʩʪʠʛʘʷ ʩʚʦʝʛʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚ 

ʛʦʨʣʦʚʠʥʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʛʜʝ ʛʘʟʦʚʳʡ ʧʦʪʦʢ ʩʤʝʰʠʚʘʝʪʩʷ ʩ ʧʦʪʦʢʦʤ ʚʦʜʳ, ʜʘʣʝʝ ʟʘ ʩʯʝʪ 

ʵʬʬʝʢʪʘ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʜʨʦʙʣʝʥʠʝ ʚʦʜʳ ʥʘ ʢʘʧʣʠ. ʇʦʩʣʝ ʯʝʛʦ ʠʤʝʶʱʠʝʩʷ 

ʯʘʩʪʠʮʳ ʧʳʣʠ ʠ ʩʘʞʠ ʦʩʝʜʘʶʪ ʥʘ ʢʘʧʣʷʭ ʚʦʜʳ. 

ɿʘʪʝʤ ʚ ʨʘʩʰʠʨʷʶʱʝʡʩʷ ʢʘʤʝʨʝ ʩʢʦʨʦʩʪʴ ʛʘʟʦʚʦʛʦ ʧʦʪʦʢʘ ʧʘʜʘʝʪ, ʤʝʣʢʠʝ ʢʘʧʣʠ 

ʩʦʙʠʨʘʶʪʩʷ ʚ ʙʦʣʴʰʠʝ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ʪʷʞʝʩʪʠ ʧʨʦʩʪʦ 

ʚʳʚʦʜʷʪʩʷ ʠʟ ʘʧʧʘʨʘʪʘ, ʘ ʦʯʠʱʝʥʥʳʡ ʚʦʟʜʫʭ ʧʦʧʘʜʘʝʪ ʚ ʘʪʤʦʩʬʝʨʫ [10].  

ʉʦʚʨʝʤʝʥʥʳʝ ʫʛʦʣʴʥʳʝ ʊʕʎ ʥʫʞʜʘʶʪʩʷ ʚ ʧʨʦʚʝʜʝʥʠʠ ʩʚʦʝʚʨʝʤʝʥʥʦʡ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ ʚ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʝ ʦʯʠʩʪʢʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʳʭ ʊʕʎ ʚʝʜʝʪʩʷ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʪʨʝʙʦʚʘʥʠʡ ʧʦ 

ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʤ ʢʦʥʮʝʥʪʨʘʮʠʷʤ ʪʝʭ ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ, ʢʦʪʦʨʳʝ ʚʳʜʝʣʷʶʪʩʷ ʠʟ 

ʫʭʦʜʷʱʠʭ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʥʝʠʟʙʝʞʥʦ ʟʘʛʨʷʟʥʷʶʪ ʘʪʤʦʩʬʝʨʫ. 

ʇʦʤʠʤʦ ʧʨʦʯʝʛʦ, ʥʘ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ ʩʪʘʚʷʪ ʜʳʤʦʚʳʝ ʪʨʫʙʳ, ʢʦʪʦʨʳʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʘʩʩʝʠʚʘʥʠʝ ʫʭʦʜʷʱʠʭ ʛʘʟʦʚ ʠ ʫʤʝʥʴʰʘʶʪ ʣʦʢʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 
ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ, ʘ ʥʘ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ, ʛʜʝ ʠʜʝʪ ʧʨʦʮʝʩʩ ʩʞʠʛʘʥʠʷ ʪʚʝʨʜʦʛʦ ʪʦʧʣʠʚʘ, 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʟʦʣʦʫʣʦʚʠʪʝʣʠ, ʢʦʪʦʨʳʝ ʥʫʞʥʳ ʩ ʮʝʣʴʶ 

ʦʯʠʩʪʢʠ ʜʳʤʦʚʳʭ ʛʘʟʦʚ ʦʪ ʣʝʪʫʯʝʡ ʟʦʣʳ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʥʘ ʪʝʧʣʦʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ, ʛʜʝ 

ʠʜʝʪ ʘʢʪʠʚʥʳʡ ʧʨʦʮʝʩʩ ʧʦ ʩʞʠʛʘʥʠʶ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʟʘʯʘʩʪʫʶ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʩʪʘʷ 

ʩʭʝʤʘ ʦʯʠʩʪʢʠ ʜʳʤʦʚʳʭ ʛʘʟʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʣʘʞʥʦʛʦ ʩʢʨʫʙʙʝʨʘ. 

ʉʫʱʝʩʪʚʫʝʪ ʧʳʣʝʫʣʘʚʣʠʚʘʥʠʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʝʟʠʥʪʝʛʨʘʪʦʨʘ-ʘʙʩʦʨʙʝʨʘ (ʨʠʩ. 4) 

[11] ʩ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʠ ʥʠʟʢʠʤʠ ʢʘʧʠʪʘʣʴʥʳʤʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ 

͍-͔͍ͦͨͪ·ͻ 
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ͦ;͙΅͔͎͊ͣͦͦ ͎͊͊͘ 
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96%) 



ð 108 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʟʘʪʨʘʪʘʤʠ, ʘ ʪʘʢʞʝ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʧʦʪʨʝʙʥʦʩʪʴʶ ʚ ʦʪʚʝʜʝʥʠʠ ʧʣʦʱʘʜʠ [11ï13]. ʅʦ 

ʧʦʢʘ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʪʦʣʴʢʦ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʧʳʪʘʥʠʷ ʫʩʪʘʥʦʚʢʠ.  

 

 
ʈʠʩ. 4. ɼʝʟʠʥʪʝʛʨʘʪʦʨ-ʘʙʩʦʨʙʝʨ: 

1 ï ʢʦʨʧʫʩ; 2 ï ʜʠʩʢʠ; 3 ï ʵʣʝʤʝʥʪʳ ʫʜʘʨʥʳʝ; 4 ï ʚʘʣʳ ʪʨʫʙʯʘʪʳʝ; 5 ï ʬʦʨʩʫʥʢʘ; 6 ï ʣʦʧʘʪʢʠ; 7 ï 

ʙʘʡʧʘʩ; 8 ï ʦʪʚʝʨʩʪʠʝ ʨʘʟʛʨʫʟʦʯʥʦʝ (ʜʣʷ ʚʦʟʜʫʭʘ); 9 ï ʦʪʚʝʨʩʪʠʝ ʨʘʟʛʨʫʟʦʯʥʦʝ (ʜʣʷ ʩʫʩʧʝʥʟʠʠ); 10 ï 

ʟʘʪʚʦʨ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ 

 

ʄʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʟʘʜʘʯʘ ʫʣʘʚʣʠʚʘʥʠʷ ʣʝʪʫʯʝʡ ʟʦʣʳ ʠʟ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ 

ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʦʩʥʦʚʥʦʤ ʷʚʣʷʝʪʩʷ ʚʧʦʣʥʝ ʨʝʰʘʝʤʦʡ. ʉ ʵʪʦʡ ʮʝʣʴʶ, ʚ ʢʘʯʝʩʪʚʝ 

ʟʦʣʦʫʣʦʚʠʪʝʣʝʡ ʧʨʠʤʝʥʷʶʪʩʷ ʢʘʢ ʩʫʭʠʝ, ʪʘʢ ʠ ʤʦʢʨʳʝ ʠʥʝʨʮʠʦʥʥʳʝ ʘʧʧʘʨʘʪʳ, 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʬʠʣʴʪʨʳ, ʘ ʪʘʢʞʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʟʦʣʦʫʣʘʚʣʠʚʘʶʱʠʝ ʫʩʪʘʥʦʚʢʠ. 
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Аннотация 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʩʨʝʜʩʪʚʘ ʤʘʣʦʡ ʤʝʭʘʥʠʟʘʮʠʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʧʨʠ ʫʙʦʨʢʝ ʯʘʷ, ʷʛʦʜ, ʚʠʥʦʛʨʘʜʘ, ʦʙʨʘʙʦʪʢʝ 

ʧʦʯʚʳ ʠ ʜʨ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʩʴʤʘ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʚʠʜʠʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ 

ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʪʘʢʠʭ ʩʨʝʜʩʪʚ ʘʚʪʦʥʦʤʥʳʭ ʘʩʠʥʭʨʦʥʥʳʭ 

ʛʝʥʝʨʘʪʦʨʦʚ ʩ ʝʤʢʦʩʪʥʳʤ ʚʦʟʙʫʞʜʝʥʠʝʤ. ʆʧʳʪʥʳʤ ʧʫʪʝʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ 

ʧʦʷʚʣʝʥʠʠ ʚ ʦʙʤʦʪʢʝ ʩʪʘʪʦʨʘ ʘʩʠʥʭʨʦʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ 3 ï 5 % ʢʦʨʦʪʢʦʟʘʤʢʥʫʪʳʭ 

ʚʠʪʢʦʚ ʛʝʥʝʨʘʪʦʨ ʥʝ ʪʝʨʷʝʪ ʚʦʟʙʫʞʜʝʥʠʷ ʠ ʧʨʦʜʦʣʞʘʝʪ ʨʘʙʦʪʫ, ʠʤʝʷ ʩʢʨʳʪʳʡ ʦʪʢʘʟ. ʊʦʢ 

ʚ ʢʦʨʦʪʢʦʟʘʤʢʥʫʪʦʤ ʢʦʥʪʫʨʝ ʧʨʠ ʵʪʦʤ ʥʘ ʥʝʩʢʦʣʴʢʦ ʧʦʨʷʜʢʦʚ ʧʨʝʚʳʰʘʝʪ ʥʦʤʠʥʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ, ʯʪʦ ʩʥʠʞʘʝʪ ʝʛʦ ʥʘʜʝʞʥʦʩʪʴ ʢʘʢ ʠʩʪʦʯʥʠʢʘ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʟʘʱʠʪʳ ʘʩʠʥʭʨʦʥʥʦʛʦ 

ʛʝʥʝʨʘʪʦʨʘ. 

Ключевые слова: ʘʩʠʥʭʨʦʥʥʳʡ ʛʝʥʝʨʘʪʦʨ, ʵʢʩʧʣʫʘʪʘʮʠʷ, ʤʝʭʘʥʠʟʘʮʠʷ, ʦʙʤʦʪʢʘ 

ʩʪʘʪʦʨʘ, ʢʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ, ʟʘʱʠʪʘ. 

 

Abstract 

At present, small-scale mechanization tools are widely used in agricultural production, 

used for harvesting tea, berries, grapes, soil cultivation, etc. At present, the use of autonomous 

asynchronous generators with capacitive excitation as sources of electricity seems to be very 

promising. It has been experimentally established that when 3 - 5% of short-circuited turns 

appear in the stator winding of an asynchronous generator, the generator does not lose 

excitation and continues to work, having a latent failure. In this case, the current in the short-

circuited loop is several orders of magnitude higher than the nominal value, which reduces its 

reliability as a power supply source. Therefore, it becomes necessary to build protection for 

an asynchronous generator. 

Keywords: asynchronous generator, operation, mechanization, stator winding, short 

circuit, protection. 

 



ð 110 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʦʙʲʝʢʪʘʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠʩʫʱʠ 

ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʜʘʥʥʳʝ ʦʙʲʝʢʪʳ ʠʤʝʶʪ ʩʝʟʦʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʘ ʪʘʢʞʝ 

ʦʪʣʠʯʘʶʪʩʷ ʤʦʙʠʣʴʥʦʩʪʴʶ ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʂʨʦʤʝ ʪʦʛʦ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʠʭ 

ʤʥʦʛʦʦʙʨʘʟʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʘʰʠʥʘʤʠ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʵʣʝʢʪʨʠʬʠʢʘʮʠʠ 

ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʩʪʚ ʤʝʭʘʥʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʤʥʦʛʦʦʙʨʘʟʥʳʭ ʨʘʙʦʪʘʭ ʚ ʩʘʜʘʭ ʠ 

ʚʠʥʦʛʨʘʜʥʠʢʘʭ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʠʣʳ, ʩʫʯʢʦʨʝʟʳ, ʤʘʰʠʥʳ 

ʜʣʷ ʫʙʦʨʢʠ ʷʛʦʜ, ʘ ʪʘʢʞʝ ʤʘʰʠʥʳ ʜʣʷ ʫʙʦʨʢʠ ʯʘʷ. ʐʠʨʦʢʦ ʩʨʝʜʩʪʚʘ 

ʵʣʝʢʪʨʦʤʝʭʘʥʠʟʘʮʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʪʘʢʞʝ ʚ ʧʨʦʮʝʩʩʘʭ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ. ʉʶʜʘ 

ʦʪʥʦʩʷʪʩʷ ʠ ʨʘʟʣʠʯʥʳʝ ʢʫʣʴʪʠʚʘʪʦʨʳ, ʙʫʨʳ, ʨʘʟʨʳʭʣʠʪʝʣʠ ʠ ʪʘʢ ʜʘʣʝʝ. ʉʶʜʘ ʞʝ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ ʢʦʨʤʦʜʨʦʙʠʣʢʠ, ʜʦʠʣʴʥʳʝ ʘʧʧʘʨʘʪʳ, ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʥʘʩʦʩʳ ʠ ʜʨʫʛʠʝ ʚʠʜʳ 

ʦʙʦʨʫʜʦʚʘʥʠʷ [4]. 

ʕʣʝʢʪʨʦʧʨʠʚʦʜʘʤʠ ʚ ʜʘʥʥʳʭ ʤʘʰʠʥʘʭ ʷʚʣʷʶʪʩʷ ʘʩʠʥʭʨʦʥʥʳʝ ʠ ʢʦʣʣʝʢʪʦʨʥʳʝ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʠ ʩ ʯʘʩʪʦʪʦʡ ʪʦʢʘ ʦʪ 50 ʜʦ 200 ɻʮ ʠ ʤʦʱʥʦʩʪʴʶ 0,1 ï 4,0 ʢɺʪ. 

ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʪʝʭʥʠʢʠ ʤʘʣʦʡ ʤʝʭʘʥʠʟʘʮʠʠ ʩ ʯʘʩʪʦʪʦʡ ʪʦʢʘ 200 ɻʮ ʷʚʣʷʝʪʩʷ ʤʘʣʳʝ 

ʛʘʙʘʨʠʪʳ. ɼʘʥʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʨʠʝʤʥʠʢʠ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʢʘʢ ʧʨʠ ʧʦʥʠʞʝʥʥʦʤ 

ʥʘʧʨʷʞʝʥʠʠ ʧʠʪʘʥʠʷ 36 ï 42 ɺ, ʪʘʢ ʠ ʧʨʠ ʥʘʧʨʷʞʝʥʠʠ ʩʪʘʥʜʘʨʪʥʦʤ 220 / 127 ɺ [2]. 

ɼʘʥʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʜʚʠʛʘʪʝʣʠ ʩ ʯʘʩʪʦʪʦʡ ʪʦʢʘ 200 ɻʮ ʧʠʪʘʶʪʩʷ ʦʪ 

ʵʣʝʢʪʨʦʤʘʰʠʥʥʳʭ, ʬʝʨʨʦʤʘʛʥʠʪʥʳʭ, ʘ ʪʘʢʞʝ ʪʨʘʥʟʠʩʪʦʨʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ 

ʯʘʩʪʦʪʳ. ʅʝʜʦʩʪʘʪʢʦʤ ʞʝ ʵʪʠʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʚ ʥʘʧʨʷʞʝʥʠʠ ʥʘ 

ʚʳʭʦʜʝ ʚʳʩʰʠʭ ʛʘʨʤʦʥʠʢ ʩ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʘʤʧʣʠʪʫʜ. ʕʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʥʘʛʨʝʚʫ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʜʚʠʛʘʪʝʣʝʡ ʠ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ 

ʪʝʨʤʠʯʝʩʢʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʠʭ ʦʙʤʦʪʦʢ [3]. 

ɺʳʭʦʜʦʤ ʠʟ ʵʪʦʡ ʩʠʪʫʘʮʠʠ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʚʪʦʥʦʤʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʨʘʟʣʠʯʥʦʡ ʯʘʩʪʦʪʳ ʪʦʢʘ, ʢʦʪʦʨʳʝ ʘʜʘʧʪʠʨʦʚʘʥʳ ʢ 

ʵʣʝʢʪʨʠʬʠʮʠʨʦʚʘʥʥʦʡ ʪʝʭʥʠʢʠ ʤʘʣʦʡ ʤʝʭʘʥʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʨʫʯʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʩʴʤʘ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʚʠʜʠʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʪʘʢʠʭ 

ʠʩʪʦʯʥʠʢʦʚ ʘʚʪʦʥʦʤʥʳʭ ʘʩʠʥʭʨʦʥʥʳʭ ʛʝʥʝʨʘʪʦʨʦʚ ʩ ʝʤʢʦʩʪʥʳʤ ʚʦʟʙʫʞʜʝʥʠʝʤ. ʕʪʦ 

ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ ʧʦʷʚʣʝʥʠʶ ʥʦʚʳʭ ʪʠʧʦʚ ʢʦʥʜʝʥʩʘʪʦʨʦʚ, 

ʦʪʣʠʯʘʶʱʠʭʩʷ ʥʝʙʦʣʴʰʠʤʠ ʛʘʙʘʨʠʪʘʤʠ ʠ ʤʘʣʦʡ ʩʪʦʠʤʦʩʪʴʶ. 

ʆʜʥʘʢʦ, ʥʝ ʩʤʦʪʨʷ ʥʘ ʧʨʝʠʤʫʱʝʩʪʚʘ ʘʩʠʥʭʨʦʥʥʳʝ ʛʝʥʝʨʘʪʦʨʳ ʦʙʣʘʜʘʶʪ ʠ 

ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʥʝʜʦʩʪʘʪʢʘʤʠ. ʇʨʠ ʵʪʦʤ ʚ ʭʦʜʝ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʷʚʣʝʥʠʝʤ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ [1]. 

ʀʩʭʦʜʷ ʠʟ [1], ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚ 85-95 % ʩʣʫʯʘʝʚ ʧʨʠʯʠʥʦʡ ʦʪʢʘʟʦʚ ʘʩʠʥʭʨʦʥʥʳʭ 

ʤʘʰʠʥ ʷʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʦʙʤʦʪʢʠ ʩʪʘʪʦʨʘ. ʇʨʠʯʝʤ ʜʦʣʷ ʢʦʨʦʪʢʠʭ 

ʚʠʪʢʦʚʳʭ ʟʘʤʳʢʘʥʠʡ ʚ ʦʙʤʦʪʢʝ ʩʦʩʪʘʚʣʷʝʪ ʮʠʬʨʫ ʧʦʨʷʜʢʘ 90 % [6]. ʂʨʦʤʝ ʪʦʛʦ, 

ʦʧʳʪʥʳʤ ʧʫʪʝʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʩʣʫʯʘʝʤ ʥʘʣʠʯʠʷ ʥʝʙʦʣʴʰʦʛʦ (3 ï 5 %) ʢʦʣʠʯʝʩʪʚʘ 

ʢʦʨʦʪʢʦʟʘʤʢʥʫʪʳʭ ʚʠʪʢʦʚ ʚ ʦʙʤʦʪʢʝ ʩʪʘʪʦʨʘ ʘʩʠʥʭʨʦʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ, ʦʥ ʥʝ ʪʝʨʷʝʪ 

ʚʦʟʙʫʞʜʝʥʠʷ ʠ ʧʨʦʜʦʣʞʘʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʤʝʝʪ ʤʝʩʪʦ ʩʢʨʳʪʳʡ 

ʦʪʢʘʟ, ʯʪʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʦʙʱʝʡ ʥʘʜʝʞʥʦʩʪʠ ʚʝʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ ʠ 

ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʟʘʱʠʪʳ ʛʝʥʝʨʘʪʦʨʘ [1]. 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʟʘʱʠʪʳ ʘʩʠʥʭʨʦʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʷʚʠʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʨʠʟʥʘʢʠ ʧʦʚʨʝʞʜʝʥʠʡ. ɼʣʷ ʵʪʦʛʦ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 

ʨʷʜ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ, ʠʤʝʶʱʘʷ ʘʩʠʥʭʨʦʥʥʳʡ ʛʝʥʝʨʘʪʦʨ, ʚʳʧʦʣʥʝʥʥʳʡ ʥʘ 

ʦʩʥʦʚʝ ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʠ. ʕʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʠʤʝʣ ʤʦʱʥʦʩʪʴ 3 

ʢɺʪ ʠ ʯʘʩʪʦʪʫ ʦʙʦʨʦʪʦʚ 1435 ʦʙ / ʤʠʥ [1]. 

ɺ ʦʧʳʪʘʭ ʚ ʢʘʯʝʩʪʚʝ ʩʪʘʥʜʘʨʪʥʦʡ ʙʳʣʘ ʚʳʙʨʘʥʘ ʝʤʢʦʩʪʴ ʢʦʥʜʝʥʩʘʪʦʨʥʦʡ ʙʘʪʘʨʝʠ 

ʚʦʟʙʫʞʜʝʥʠʷ 40 ʤʢʌ. ɼʣʷ ʠʤʠʪʘʮʠʠ ʚʠʪʢʦʚʳʭ ʨʘʟʣʠʯʥʳʭ ʢʦʨʦʪʢʠʭ ʟʘʤʳʢʘʥʠʡ ʠʟ 

ʣʦʙʦʚʦʡ ʯʘʩʪʠ ʩʪʘʪʦʨʥʦʡ ʦʙʤʦʪʢʠ ʥʘʨʫʞʫ ʙʳʣʠ ʚʳʚʝʜʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʚʳʚʦʜʘ. ʇʨʠ 

ʵʪʦʤ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʚʦʜʘ ʘʩʠʥʭʨʦʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʜʚʘ ʪʠʧʘ. ɺ ʧʝʨʚʦʤ 

ʩʣʫʯʘʝ ʧʨʠʚʦʜʦʤ ʛʝʥʝʨʘʪʦʨʘ ʩʣʫʞʠʣ ʘʩʠʥʭʨʦʥʥʳʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ (ɸɼ). ɺ ʢʘʯʝʩʪʚʝ 
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ʚʪʦʨʦʛʦ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʨʠʚʦʜ ʦʪ ʜʚʠʛʘʪʝʣʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ (ɼʇʊ). ɼʣʷ 

ʧʝʨʚʦʛʦ ʚʘʨʠʘʥʪʘ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʫʛʣʦʚʫʶ ʩʢʦʨʦʩʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʩʪʦʷʥʥʦʡ (ʩʠʩʪʝʤʘ 

çʞʝʩʪʢʦʛʦè ʧʨʠʚʦʜʘ). ʇʨʠʚʦʜ ʦʪ ɼʇʊ ʠʤʝʝʪ ʠʟʤʝʥʷʝʤʫʶ ʚ ʥʝʢʦʪʦʨʳʭ ʧʨʝʜʝʣʘʭ 

ʫʛʣʦʚʫʶ ʩʢʦʨʦʩʪʴ (çʥʝʞʝʩʪʢʘʷè ʩʠʩʪʝʤʘ) [2]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʧʳʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʘʩʠʥʭʨʦʥʥʳʡ ʛʝʥʝʨʘʪʦʨ 

ʧʨʦʜʦʣʞʘʝʪ ʨʘʙʦʪʘʪʴ, ʠʤʝʷ ʚ ʦʙʤʦʪʢʝ ʩʪʘʪʦʨʘ 3 ï 5 % ʟʘʤʢʥʫʪʳʭ ʚʠʪʢʦʚ. 

ʂʦʨʦʪʢʦʟʘʤʢʥʫʪʳʡ ʪʦʢ ʧʨʠ ʵʪʦʤ ʜʦʩʪʠʛʘʝʪ ʚʝʣʠʯʠʥʳ ʚ 5 ï 9 ʨʘʟ ʧʨʝʚʳʰʘʶʱʝʡ 

ʥʦʤʠʥʘʣʴʥʫʶ. ʇʨʠ ʵʪʦʤ ʟʥʘʯʝʥʠʷ ʬʘʟʥʳʭ ʪʦʢʦʚ ʤʘʣʦ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. 

ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʷʚʥʦʡ ʥʝʩʠʤʤʝʪʨʠʠ. ʅʦ, ʫʞʝ ʧʨʠ 16 ï 29 % 

ʟʘʤʢʥʫʚʰʠʭʩʷ ʚʠʪʢʦʚ ʧʨʦʠʩʭʦʜʠʪ ʧʦʪʝʨʷ ʛʝʥʝʨʘʪʦʨʦʤ ʚʦʟʙʫʞʜʝʥʠʷ. 

ɼʣʷ ʧʨʠʚʦʜʘ ʦʪ ɸɼ, ʚ ʦʪʣʠʯʠʠ ʦʪ ʧʨʠʚʦʜʘ ʦʪ ɼʇʊ, ʥʘʙʣʶʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ 

ʪʦʢʘ ʚ ʧʦʚʨʝʞʜʝʥʥʦʡ ʬʘʟʝ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʥʘʛʨʫʟʢʠ ʛʝʥʝʨʘʪʦʨʘ. ʊʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝ ʪʦʢʘ ʧʦʚʨʝʞʜʝʥʥʦʡ ʬʘʟʳ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʝʤʢʦʩʪʠ ʢʦʥʜʝʥʩʘʪʦʨʦʚ 

ʚʦʟʙʫʞʜʝʥʠʷ. ɿʘʚʠʩʠʤʦʩʪʴ ʪʦʢʦʚ ʚ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʨʝʞʠʤʝ ʜʣʷ ʥʝʧʦʚʨʝʞʜʝʥʥʳʭ ʬʘʟ 

ʠʤʝʝʪ ʘʥʘʣʦʛʠʯʥʳʡ ʭʘʨʘʢʪʝʨ. ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʧʨʠʚʦʜʘ ʦʪ ɸɼ, ʚ 

ʦʪʣʠʯʠʠ ʦʪ ʧʨʠʚʦʜʘ ʘʩʠʥʭʨʦʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʦʪ ɼʇʊ, ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʟʥʘʯʝʥʠʷ 

ʝʤʢʦʩʪʠ ʚʦʟʙʫʞʜʝʥʠʷ ʪʦʢ ʚ ʢʦʨʦʪʢʦʟʘʤʢʥʫʪʦʤ ʢʦʥʪʫʨʝ ʨʘʩʪʝʪ [2]. 

ɹʦʣʴʰʠʥʩʪʚʦ ʨʝʣʝʡʥʳʭ ʟʘʱʠʪ ʧʦʩʪʨʦʝʥʦ ʥʘ ʧʨʠʥʮʠʧʝ ʦʙʥʘʨʫʞʝʥʠʷ 

ʥʝʩʠʤʤʝʪʨʠʠ ʩʠʩʪʝʤʳ ʥʘʧʨʷʞʝʥʠʡ ʠ ʪʦʢʦʚ ʘʩʠʥʭʨʦʥʥʳʭ ʤʘʰʠʥ. ʇʦʵʪʦʤʫ ʚ ʥʘʰʝʤ 

ʩʣʫʯʘʝ ʩʣʝʜʫʝʪ ʦʪʜʘʪʴ ʧʨʝʜʧʦʯʪʝʥʠʝ ʩʭʝʤʘʤ ʟʘʱʠʪ, ʨʘʙʦʪʘʶʱʠʭ ʧʦ ʧʨʠʥʮʠʧʫ ʘʥʘʣʠʟʘ 

ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʪʦʢʦʚ ʠ ʥʘʧʨʷʞʝʥʠʡ ʘʩʠʥʭʨʦʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ. 

ʆʩʥʦʚʥʳʤ ʧʨʠʥʮʠʧʦʤ ʦʙʥʘʨʫʞʝʥʠʷ ʚʠʪʢʦʚʳʭ ʟʘʤʳʢʘʥʠʡ ʚ ʦʙʤʦʪʢʝ ʩʪʘʪʦʨʘ 

ʘʩʠʥʭʨʦʥʥʦʛʦ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʷʚʣʷʝʪʩʷ ʠʟʤʝʨʝʥʠʝ ʧʦʷʚʣʷʶʱʝʡʩʷ ʥʝʩʠʤʤʝʪʨʠʠ ʪʦʢʦʚ 

ʩʪʘʪʦʨʘ. ʅʘʣʠʯʠʝ ʤʘʣʦʡ ʥʝʩʠʤʤʝʪʨʠʠ ʪʦʢʦʚ ʧʨʠ ʚʠʪʢʦʚʳʭ ʢʦʨʦʪʢʠʭ ʟʘʤʳʢʘʥʠʷʭ ʚ 

ʦʙʤʦʪʢʝ ʩʪʘʪʦʨʘ ʛʝʥʝʨʘʪʦʨʘ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʫʩʪʨʦʡʩʪʚʘ ʟʘʱʠʪʳ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʛʘʨʤʦʥʠʯʝʩʢʠʡ ʠ ʩʧʝʢʪʨʘʣʴʥʳʡ ʘʥʘʣʠʟ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʛʝʥʝʨʘʪʦʨʝ. ʊʘʢʞʝ ʚʦʟʤʦʞʥʦ ʧʦʩʪʨʦʝʥʠʝ ʟʘʱʠʪʳ ʥʘ ʦʩʥʦʚʝ ʨʝʛʠʩʪʨʘʮʠʠ 

ʚʠʙʨʘʮʠʠ ʢʦʨʧʫʩʘ ʛʝʥʝʨʘʪʦʨʘ ʚ ʩʣʫʯʘʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʚʨʝʞʜʝʥʠʡ [5]. 
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Аннотация 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʠ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ ʚ ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʢʨʘʝ ʠ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʚ 

ʨʠʩʦʚʦʜʩʪʚʝ. ʊʘʢ ʢʘʢ ʨʠʩʦʚʳʝ ʦʨʦʩʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʫʩʪʘʨʝʣʠ, ʚʦʟʥʠʢʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʭ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ, ʪʘʢ ʢʘʢ  ʩʥʠʞʘʝʪʩʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ  ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. 

Ключевые слова: ʨʠʩʦʚʦʜʩʪʚʦ, ʤʝʣʠʦʨʘʮʠʷ, ʨʠʩ, ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ, 

ʜʝʛʨʘʜʘʮʠʷ, ʦʨʦʰʝʥʠʝ. 

 

Abstract 

The article discusses the need for the use of resource-saving and environmental 

farming systems in the Krasnodar Territory, and especially in rice farming. Since rice 

irrigation systems are outdated, there is a need to improve and modernize them, since the 

efficiency of their use is reduced, which in turn leads to the formation of environmental and 

economic problems. 

Keywords: rice growing, land reclamation, rice, resource saving, degradation, 

irrigation. 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʚʩʣʝʜʩʪʚʠʝ ʨʦʩʪʘ ʥʘʨʦʜʦʥʘʩʝʣʝʥʠʷ ʥʘ ʧʣʘʥʝʪʝ, ʩʦʢʨʘʱʝʥʠʷ 

ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ, ʥʘʨʘʩʪʘʥʠʷ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʨʥʘ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʙʠʦʪʦʧʣʠʚʘ ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ, ʦʙʦʩʪʨʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʩʥʘʙʞʝʥʠʷ 

ʥʘʩʝʣʝʥʠʷ ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ. ɺ ʈʦʩʩʠʠ ʠʟ 210 ʤʣʥ. ʛʘ ʩʝʣʴʭʦʟʫʛʦʜʠʡ 24 % 

ʧʦʜʚʝʨʞʝʥʳ ʚʝʪʨʦʚʦʡ ʠ ʚʦʜʥʦʡ ʵʨʦʟʠʠ, 21 % - ʦʧʫʩʪʳʥʠʚʘʥʠʶ ʠ ʜʝʛʨʘʜʘʮʠʠ, 19 % - 

ʟʘʩʦʣʝʥʠʶ ʠ ʪ.ʧ.; ʠʟ-ʟʘ ʥʝʨʘʟʫʤʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʨʷʜʝ ʤʝʩʪ 

ʥʘʙʣʶʜʘʝʪʩʷ ʭʠʤʠʯʝʩʢʘʷ ʜʝʛʨʘʜʘʮʠʷ. 

ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʝʤʝʣʴ ʷʚʣʷʶʪʩʷ 

ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʝ  ʤʝʣʠʦʨʘʮʠʠ, ʥʘʯʠʥʘʷ ʩ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʣʠʦʨʘʮʠʡ ʚ 

ʟʘʩʫʰʣʠʚʳʭ ʫʩʣʦʚʠʷʭ ʠ ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʚʠʪʠʠ ʚʥʫʪʨʠʧʦʯʚʝʥʥʦʛʦ ʠ ʢʘʧʝʣʴʥʦʛʦ 

ʦʨʦʰʝʥʠʷ ʥʘ ʶʛʝ ʈʦʩʩʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʩʢʣʦʥʦʚʳʭ ʟʝʤʣʷʭ. ʆʙʨʘʱʘʝʪʩʷ ʚʥʠʤʘʥʠʝ ʥʘ 

ʢʘʯʝʩʪʚʦ ʧʦʣʠʚʥʦʡ ʚʦʜʳ ʠ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʤʝʣʠʦʨʘʮʠʶ ʚʦʜʦʸʤʦʚ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʧʨʦʷʚʠʣʠʩʴ ʧʨʠʟʥʘʢʠ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚʳ, 

ʚʳʨʘʞʘʶʱʠʝʩʷ ʚ ʧʦʪʝʨʝ ʛʫʤʫʩʘ, ʫʧʣʦʪʥʝʥʠʠ, ʧʦʜʢʠʩʣʝʥʠʠ, ʫʩʠʣʝʥʠʠ ʧʨʦʮʝʩʩʦʚ ʚʦʜʥʦʡ 

ʠ ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʠ, ʫʭʫʜʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ, ʚ ʢʦʥʝʯʥʦʤ 

ʠʪʦʛʝ, ʢ ʩʥʠʞʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʘʛʨʦʮʝʥʦʟʦʚ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʪʝʥʩʠʚʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʨʦʩʪʫ ʨʝʩʫʨʩʦʵʥʝʨʛʦʟʘʪʨʘʪ. 

ʇʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʘ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʙʝʟʦʧʘʩʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʙʲʝʜʠʥʷʶʱʠʭ ʜʦʩʪʦʠʥʩʪʚʘ ʠʥʪʝʥʩʠʚʥʳʭ ʠ 

ʙʠʦʣʦʛʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ. ʅʦʚʳʝ ʘʛʨʦʪʝʭʥʦʣʦʛʠʠ ʜʦʣʞʥʳ ʙʳʪʴ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʤʠ, ʤʘʢʩʠʤʘʣʴʥʦ ʘʜʘʧʪʠʨʦʚʘʥʥʳʤʠ ʢ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 113 ð   

 

ʫʩʣʦʚʠʷʤ ʠ ʨʝʩʫʨʩʘʤ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʤʠ, ʢʦʥʢʫʨʝʥʪʥʦ-

ʩʧʦʩʦʙʥʳʤʠ, ʦʙʝʩʧʝʯʠʚʘʪʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʅʘ  ʂʫʙʘʥʠ  ʟʥʘʯʠʤʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʨʘʟʚʠʪʠʠ ʵʢʦʥʦʤʠʢʠ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ 

ʢʨʘʷ ʷʚʣʷʝʪʩʷ ʨʠʩʦʚʦʜʩʪʚʦ, ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʧʨʦʜʫʢʪʠʚʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʨʝʩʫʨʩʦ- ʠ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ 

ʚʦʟʜʝʣʳʚʘʥʠʷ 

ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʨʠʩʦʚʳʭ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʚ ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʢʨʘʝ 

ʫʩʪʘʨʝʣʠ, ʪʨʝʙʫʶʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ʏʪʦʙʳ ʧʦʚʳʩʠʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 

ʨʠʩʦʚʳʭ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʨʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʨʨʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʕʪʦ ʩʦʟʜʘʩʪ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ ʠ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʫʩʢʦʨʠʪ ʪʝʤʧʳ ʧʦʩʝʚʥʳʭ ʠ ʫʙʦʨʦʯʥʳʭ ʨʘʙʦʪ, ʘ ʪʘʢʞʝ ʚ ʧʦʯʚʝ 

ʙʫʜʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʩʦʣʝʚʦʡ, ʚʦʜʥʦ-ʚʦʟʜʫʰʥʳʡ, ʪʝʧʣʦʚʦʡ ʨʝʞʠʤ ʚ 

ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ ʠ ʤʝʞʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ [2]. 

ʇʦɻʪʦʤʫ, ʩʝʛʦʜʥʷ ʘʢʪʫʘʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ ʚʦʧʨʦʩʳ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʈʆʉ, ʥʦʨʤʠʨʦʚʘʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʚʦʜʦʧʦʜʘʯʠ ʠ ʚʦʜʦʦʪʚʝʜʝʥʠʷ ʩ 

ʮʝʣʴʶ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʤʠʥʠʤʠʟʘʮʠʠ ʥʝʧʨʦʜʫʢʪʠʚʥʳʭ 

ʩʙʨʦʩʦʚ, ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷ ʠ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ. 

ɼʣʷ ʨʠʩʦʚʦʜʩʪʚʘ ʚ ʂʫʙʘʥʠ, ʢʘʢ ʠ ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ, ʦʯʝʥʴ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʦʩʝʚʦʚ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʚ ʨʘʟʫʤʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ. ɸ ʧʦʩʢʦʣʴʢʫ 

ʂʫʙʘʥʴ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ çʚʦʜʥʳʭè ʨʝʛʠʦʥʦʚ, ʪʦ ʝʱʸ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ 

ʩʪʘʥʦʚʠʪʩʷ ʵʢʦʥʦʤʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ɺ ʨʝʛʠʦʥʝ ʥʘʯʘʣʠ ʦʩʚʘʠʚʘʪʴ ʥʦʚʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʨʝʰʝʥʠʝ ʵʪʦʡ ʟʘʜʘʯʠ [1]. 

ʂ ʜʘʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʦʪʥʦʩʷʪʩʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʯʝʢʦʚʳʭ ʠ ʢʘʥʘʣʴʥʳʭ 

ʚʦʜʦʚʳʧʫʩʢʦʚ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ ʜʦʩʪʠʛʘʝʪʩʷ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʝ ʨʘʩʭʦʜʦʚ, ʩʦʧʨʷʞʸʥʥʳʭ ʩ ʨʘʙʦʪʦʡ ʩʙʨʦʩʥʳʭ ʠ 

ʦʨʦʩʠʪʝʣʴʥʳʭ ʢʘʥʘʣʦʚ. 

ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ ʚ ʢʨʘʝ ʫʞʝ ʩʦʟʜʘʥʳ ʚ 

ʉʣʘʚʷʥʩʢʦʤ ʨʘʡʦʥʝ. ɼʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʠʭ ʨʘʙʦʪʳ ʚ ʨʘʡʦʥ ʧʨʠʙʳʣʘ ʨʘʙʦʯʘʷ ʛʨʫʧʧʘ ʠʟ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʨʘʡʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ʇʦ ʤʥʝʥʠʶ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʥʦʚʳʝ ʘʛʨʝʛʘʪʳ ʧʦʟʚʦʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ 

ʫʨʦʚʝʥʴ ʧʨʠ ʟʘʪʦʧʣʝʥʠʷ ʧʦʩʝʚʦʚ ʨʠʩʘ, ʧʦʢʘʟʳʚʘʷ ʫʩʧʝʰʥʫʶ ʨʘʙʦʪʫ ʜʘʞʝ ʚ ʧʦʜʦʙʥʳʭ 

ʫʩʣʦʚʠʷʭ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʠʥʠʤʠʟʠʨʫʶʪʩʷ ʠʣʠ ʧʦʣʥʦʩʪʴʶ 

ʠʩʢʣʶʯʘʶʪʩʷ ʥʘʨʫʰʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ ʧʦ ʚʳʨʘʱʠʚʘʥʠʶ ʨʠʩʘ. 

ʇʨʦʙʣʝʤʘ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʈʆʉ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʮʝʣʳʡ 

ʢʦʤʧʣʝʢʩ ʤʝʨ ʧʦ ʜʘʣʴʥʝʡʰʝʡ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʧʦʚʳʰʝʥʠʶ 

ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʥʘ ʦʩʥʦʚʝ ʘʢʪʠʚʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʜʦʩʪʠʞʝʥʠʡ ʥʘʫʢʠ ʠ ʧʝʨʝʜʦʚʦʛʦ 

ʦʧʳʪʘ. ʕʪʦʤʫ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʩʝʚʦʦʙʦʨʦʪʘ, ʧʨʦʚʝʜʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦ-ʘʜʘʧʪʠʚʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʦʧʝʨʘʮʠʡ ʩ ʫʯʝʪʦʤ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚ ʈʆʉ. ɺ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ 

ʟʝʤʣʝʜʝʣʠʷ ʥʘ ʦʩʥʦʚʝ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ, ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ 

ʨʘʩʪʝʥʠʡ ʦʪ ʩʦʨʥʷʢʦʚ, ʙʦʣʝʟʥʝʡ ʠ ʚʨʝʜʠʪʝʣʝʡ ʤʝʣʠʦʨʘʮʠʷ ʟʝʤʝʣʴ ʠ ʤʝʣʠʦʨʘʪʠʚʥʘʷ 

ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʷʚʣʷʶʪʩʷ ʚʝʜʫʱʠʤʠ ʧʨʠʦʨʠʪʝʪʘʤʠ ʚ ʟʝʤʣʝʜʝʣʠʠ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʩʪʘ ʠ ʧʦʣʫʯʝʥʠʷ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʭ ʫʨʦʞʘʝʚ 

ʢʫʣʴʪʫʨʳ ʨʠʩʘ.  

ʇʨʠʤʝʥʷʝʤʘʷ ʪʨʘʜʠʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʤʝʣʠʦʨʘʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠʤʝʝʪ ʨʷʜ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʝʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʚ 

ʩʣʦʞʠʚʰʠʭʩʷ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʨʠʩʦʚʳʭ ʭʦʟʷʡʩʪʚ. ʂ ʦʩʥʦʚʥʳʤ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʦʨʠʪʝʪʘʤ ʥʘ ʈʆʉ ʦʪʥʦʩʷʪ: ʧʨʠʤʝʥʝʥʠʝ ʙʝʟʛʝʨʙʠʮʠʜʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʨʠʩʘ, ʩʥʠʞʝʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ, ʪʦ ʝʩʪʴ ʫʩʪʨʘʥʝʥʠʝ ʠʟʣʠʰʥʝʛʦ 

ʫʧʣʦʪʥʷʶʱʝʛʦ ʠ ʨʘʩʧʳʣʷʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʪʷʞʝʣʳʭ ʤʘʰʠʥ ʠ ʦʨʫʜʠʡ, ʩʥʠʞʝʥʠʝ 

ʦʨʦʩʠʪʝʣʴʥʦʡ ʥʦʨʤʳ, ʩʦʙʣʶʜʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʨʠʩʦʚʳʭ ʧʦʣʝʡ ʠ ʨʠʩʦʚʳʭ 



ð 114 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʩʝʚʦʦʙʦʨʦʪʦʚ, ʙʦʨʴʙʫ ʩ ʚʦʜʥʦʡ ʠ ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʝʡ, ʫʣʫʯʰʝʥʠʝ ʙʘʣʘʥʩʘ ʛʫʤʫʩʘ ʧʦʯʚʳ ʠ 

ʫʤʝʥʴʰʝʥʠʝ ʧʦʪʝʨʴ ʠʟ ʥʝʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʚʣʘʛʠ. ʆʜʥʘʢʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʤʝʣʠʦʨʘʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʦʙʲʷʩʥʷʝʪʩʷ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʨʠʯʠʥʘʤʠ ï ʵʢʦʥʦʤʠʷ ʜʝʥʝʞʥʳʭ ʟʘʪʨʘʪ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʨʝʩʫʨʩʦʚ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʦʩʪʘ ʫʨʦʞʘʡʥʦʩʪʠ, ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʠ 

ʩʥʠʞʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ [2,3].  

ʆʜʥʘʢʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʚʳʟʚʘʥʘ, ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʨʠʯʠʥʘʤʠ ï ʵʢʦʥʦʤʠʷ ʜʝʥʝʞʥʳʭ ʟʘʪʨʘʪ ʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʦʩʪʘ ʫʨʦʞʘʡʥʦʩʪʠ, ʧʦʚʳʰʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʠ ʩʥʠʞʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʩʦʩʪʦʠʪ ʚ ʨʘʮʠʦʥʘʣʴʥʦʤ ʝʸ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʫʪʝʤ 

ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦ-ʘʜʘʧʪʠʚʥʳʭ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʫʩʣʦʚʠʷ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʨʠʩʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʦʜʙʦʨʦʤ ʢʫʣʴʪʫʨ ʚ 

ʩʝʚʦʦʙʦʨʦʪʝ, ʥʘʠʙʦʣʝʝ ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʜʘʥʥʳʭ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʫʩʣʦʚʠʡ ʈʆʉ. 

ʅʦ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝ ʪʦʣʴʢʦ ʚ ʨʠʩʦʚʦʜʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʦ ʠ ʚ 

ʮʝʣʦʤ ʚ ʤʝʣʠʦʨʘʮʠʠ ʥʘ ʂʫʙʘʥʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ 

ʩʪʘʣʠ ʥʘʠʙʦʣʝʝ ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʳʩʦʢʦʟʘʪʨʘʪʥʳʤʠ ʠʥʪʝʥʩʠʚʥʳʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ ʧʦ ʩʦʦʙʨʘʞʝʥʠʷʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʪʘʥʦʚʷʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ ʚʦʧʨʦʩʳ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʠ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʠ ʚʥʝʜʨʝʥʠʠ 

ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ [4, 5]. ʋʯʝʥʳʤʠ ʂʫʙʘʥʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʚʝʜʝʥʳ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʂʫʙʘʥʠ ʚ ʨʘʟʣʠʯʥʳʭ ʟʦʥʘʭ ʢʨʘʷ, ʘ ʪʘʢʞʝ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʫʨʦʞʘʡ ʦʩʥʦʚʥʳʭ 

ʢʫʣʴʪʫʨ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʘʛʨʦʵʢʦʩʠʩʪʝʤʳ [6, 7, 8]. ʆʪʤʝʯʘʝʪʩʷ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ 

ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʨʝʩʫʨʩʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ 

ʢʘʯʝʩʪʚʦ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʢʫʣʴʪʫʨ [9, 10]. ʇʦʵʪʦʤʫ ʚʤʝʩʪʝ ʩ ʵʬʬʝʢʪʠʚʥʳʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʦʯʝʥʴ ʚʘʞʥʦ ʩʦʭʨʘʥʷʪʴ ʚʩʝ ʧʨʠʨʦʜʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʘʛʨʦʣʘʥʜʰʘʬʪʘʭ ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ ʠ ʫʣʫʯʰʘʪʴ ʠʭ ʚ ʨʘʡʦʥʘʭ ʩ 

ʧʣʦʭʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. ʕʪʦʛʦ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʩ ʧʦʤʦʱʴʶ  ʢʦʤʧʣʝʢʩʥʳʭ ʤʝʣʠʦʨʘʮʠʡ 

[10, 11].  

ʅʘ ʧʝʨʩʧʝʢʪʠʚʫ ʚʦ ʚʩʝʤ ʤʠʨʝ ʚʝʜʫʪʩʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʧʦ 

ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʢʘʯʝʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʷʤʠ ʦʨʦʰʝʥʠʷ; ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʭ, ʤʘʣʦʵʥʝʨʛʦʝʤʢʠʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʪʝʭʥʠʢʠ ʦʨʦʰʝʥʠʷ, ʥʠʟʢʦʥʘʧʦʨʥʳʭ ʜʦʞʜʝʚʘʣʴʥʳʭ ʩʠʩʪʝʤ ʠ ʘʧʧʘʨʘʪʦʚ, 

ʪʝʭʥʦʣʦʛʠʡ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʞʜʝʚʘʣʴʥʳʭ ʤʘʰʠʥ; ʨʘʟʚʠʪʠʶ 

ʩʠʩʪʝʤ ʚʥʫʪʨʠʧʦʯʚʝʥʥʦʛʦ ʠ ʣʦʢʘʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ, ʤʦʙʠʣʴʥʳʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

ʩʠʩʪʝʤ ʧʦʣʠʚʘ; ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʠʩʪʝʤ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʧʦʣʠʚʘ [12]. 

ɺʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʵʢʦʥʦʤʥʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʠ 
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Аннотация 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʪʝʨʨʠʪʦʨʠʠ 

ʅʠʞʥʝʡ ʂʫʙʘʥʠ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ. ʈʘʩʩʤʦʪʨʝʥʳ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʙʣʝʤʳ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʧʨʝʜʣʦʞʝʥʳ ʧʫʪʠ ʠʭ ʨʝʰʝʥʠʷ. 

Ключевые слова: ʟʘʙʦʨ ʚʦʜʳ, ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʨʠʩʦʚʦʜʩʪʚʦ, ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ, 

ʛʠʜʨʦʫʟʣʳ, ʚʦʜʦʨʘʩʧʨʝʜʝʣʝʥʠʝ. 

 

Abstract 

The article presents the current state of water resources in the territory of the Lower 

Kuban of the Krasnodar Territory. The existing problems of the water management complex 

are considered, ways of their solution are proposed. 

Keywords: water intake, reservoir, rice growing, water resources, waterworks, water 

distribution. 

 

ʍʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʚʩʝ ʙʦʣʴʰʝ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʮʠʢʣ. ʈʦʩʪ ʥʘʨʦʜʦʥʘʩʝʣʝʥʠʷ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʦʚ 

ʟʘʙʦʨʘ ʚʦʜʳ ʥʘ ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʥʫʞʜʳ (ʟʘ ʧʦʩʣʝʜʥʠʝ 100 ʣʝʪ ʚ 6,5 ʨʘʟ).  ʉʪʦʠʪ ʩʢʘʟʘʪʴ, 

ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʵʪʦʡ ʚʦʜʳ ʚ ʧʨʦʮʝʩʩʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʩʧʘʨʷʝʪʩʷ, ʘ ʣʠʰʴ ʤʘʣʘʷ 

ʚʢʣʶʯʘʝʪʩʷ ʚ ʩʦʩʪʘʚ ʧʨʦʜʫʢʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʙʘ ʵʪʠ ʚʠʜʘ ʨʘʩʭʦʜʘ ʚʦʜʳ ʥʘʟʳʚʘʶʪ 

ʙʝʟʚʦʟʚʨʘʪʥʳʤ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝʤ. 

ʊʝʨʨʠʪʦʨʠʷ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʥʘʭʦʜʠʪʩʷ ʚ ʟʦʥʝ 

ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʠ ʠʩʧʳʪʳʚʘʝʪ ʙʦʣʴʰʦʡ ʥʝʜʦʩʪʘʪʦʢ ʚʣʘʛʠ. ʏʪʦ ʢʘʩʘʝʪʩʷ 



ð 116 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʅʠʞʥʝʡ ʂʫʙʘʥʠ, ʪʦ ʟʜʝʩʴ ʦʩʥʦʚʥʦʡ ʚʳʨʘʱʠʚʘʝʤʦʡ ʢʫʣʴʪʫʨʦʡ ʷʚʣʷʝʪʩʷ ʨʠʩ, ʘ 

ʨʠʩʦʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ ʣʠʜʝʨʦʤ ʧʦ ʦʙʲʝʤʘʤ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʩʨʝʜʠ ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʉ ʫʯʝʪʦʤ ʥʘʨʘʩʪʘʶʱʝʛʦ ʜʝʬʠʮʠʪʘ ʚʦʜʳ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʨʠʩʦʚʳʭ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤʘʭ ʚʳʩʪʫʧʘʝʪ ʚʘʞʥʳʤ 

ʬʘʢʪʦʨʦʤ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ [1]. ʆʪ ʧʨʘʚʠʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʦʚ 

ʠʟʲʷʪʠʷ, ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʧʦʪʨʝʙʣʝʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʟʘʚʠʩʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʦʨʦʰʘʝʤʦʤ ʟʝʤʣʝʜʝʣʠʠ ʢʨʘʷ. 

ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʜʝʬʠʮʠʪʘ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʦʙʫʩʣʦʚʣʝʥʦ 

ʥʝʢʦʤʧʣʝʢʩʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ.  ʂʨʦʤʝ ʪʦʛʦ, ʝʩʪʝʩʪʚʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʝ ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʭʦʟʷʡʩʪʚ. ʕʪʦ 

ʦʪʥʦʩʠʪʩʷ ʢ ʢʘʯʝʩʪʚʫ ʚʦʜʳ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚʦ ʚʨʝʤʝʥʠ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʧʦ ʪʝʨʨʠʪʦʨʠʠ. ʍʦʨʦʰʠʤ ʢʘʯʝʩʪʚʦʤ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʚʦʜʳ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʙʠʦʩʬʝʨʳ, ʚʢʣʶʯʘʷ ʚʦʜʫ, 

ʨʘʩʭʦʜʫʝʤʫʶ ʥʘ ʥʝʦʨʦʰʘʝʤʦʝ ʠ ʦʨʦʰʘʝʤʦʝ ʟʝʤʣʝʜʝʣʠʝ. 

ɿʦʥʘ ʅʠʞʥʝʡ ʂʫʙʘʥʠ ʧʨʦʩʪʠʨʘʝʪʩʷ ʦʪ ʩʪʚʦʨʘ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʜʦ 

ʫʩʪʴʷ, ʚʢʣʶʯʘʷ ʨʫʢʘʚ ʇʨʦʪʦʢʫ ʠ ɿʘʢʫʙʘʥʩʢʠʡ ʤʘʩʩʠʚ. ɿʘʢʫʙʘʥʩʢʠʝ ʨʝʢʠ (ɸʬʠʧʩ, ɸʙʠʥ, 

ɸʜʘʛʫʤ ʠ ʜʨ.) ʦʙʨʘʟʫʶʪ ʟʜʝʩʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʟʦʥʫ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʪʦʢʘ, ʦʩʪʘʪʦʯʥʳʡ ʩʪʦʢ ʢʦʪʦʨʳʭ ʩʙʨʘʩʳʚʘʝʪʩʷ ʚ ʂʫʙʘʥʴ ʫ ʩʪʘʥʠʮʳ ɺʘʨʝʥʠʢʦʚʩʢʦʡ ʧʦ 

ɺʘʨʥʘʚʠʥʩʢʦʤʫ ʩʙʨʦʩʥʦʤʫ ʢʘʥʘʣʫ [8]. 

ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʬʦʨʤʠʨʫʶʱʠʝʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʨʝʜʝʣʘʭ 

ʅʠʞʥʝʡ ʂʫʙʘʥʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʪʦʢʦʤ ɿʘʢʫʙʘʥʩʢʠʭ ʨʝʢ. 

ʋʜʦʚʣʝʪʚʦʨʝʥʠʝ ʙʦʣʴʰʠʥʩʪʚʘ ʚʦʜʦʧʦʪʨʝʙʠʪʝʣʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʩʪʦʢʘ, 

ʧʦʜʘʚʘʝʤʦʛʦ ʠʟ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ɿʦʥʘ ʅʠʞʥʝʡ ʂʫʙʘʥʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʩʘʤʳʤ ʠʥʪʝʥʩʠʚʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ɿʜʝʩʴ ʥʘʭʦʜʷʪʩʷ ʦʩʥʦʚʥʳʝ 

ʨʠʩʦʩʝʶʱʠʝ ʨʘʡʦʥʳ ʢʨʘʷ ʠ ʨʘʟʤʝʱʘʶʪʩʷ ʢʨʫʧʥʳʝ ʨʠʩʦʚʳʝ ʦʨʦʩʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ: 

ʄʘʨʴʷʥʦ-ʏʝʙʫʨʛʦʣʴʩʢʘʷ (41,1 ʪʳʩ. ʛʘ), ʂʫʙʘʥʩʢʘʷ (46,4 ʪʳʩ. ʛʘ), 

ʇʝʪʨʦʚʩʢʦɸʥʘʩʪʘʩʠʝʚʩʢʘʷ (42,0 ʪʳʩ. ʛʘ), ɸʟʦʚʩʢʘʷ (6,7 ʪʳʩ. ʛʘ), ʊʝʤʨʶʢʩʢʘʷ (6,3 ʪʳʩ. 

ʛʘ), ʏʝʨʥʦʝʨʢʦʚʩʢʘʷ (28,6 ʪʳʩ. ʛʘ), ʏʠʙʠʡʩʢʘʷ (8,5 ʪʳʩ. ʛʘ), ʌʝʜʦʨʦʚʩʢʘʷ (18,6 ʪʳʩ. ʛʘ), 

ɸʬʠʧʩʢʘʷ (16,4 ʪʳʩ. ʛʘ), ɺʘʨʥʘʚʠʥʩʢʘʷ (10,6 ʪʳʩ. ʛʘ), ʂʨʶʢʦʚʩʢʘʷ (9,7 ʪʳʩ. ʛʘ), ʇʦʥʫʨʦ-

ʂʘʣʠʥʠʥʩʢʘʷ (13,5). ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʟʦʥʳ ʨʘʚʥʳ 784 ʤʣʥ ʤ 3 /ʛʦʜ, 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ð 914 ʤʣʥ ʤ /ʛʦʜ. 

ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʬʦʨʤʠʨʫʶʱʠʝʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʨʝʜʝʣʘʭ 

ʅʠʞʥʝʡ ʂʫʙʘʥʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʪʦʢʦʤ ɿʘʢʫʙʘʥʩʢʠʭ ʨʝʢ. 

ʋʜʦʚʣʝʪʚʦʨʝʥʠʝ ʙʦʣʴʰʠʥʩʪʚʘ ʚʦʜʦʧʦʪʨʝʙʠʪʝʣʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʩʪʦʢʘ, 

ʧʦʜʘʚʘʝʤʦʛʦ ʠʟ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ɿʦʥʘ ʅʠʞʥʝʡ ʂʫʙʘʥʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʩʘʤʳʤ ʠʥʪʝʥʩʠʚʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ɿʜʝʩʴ ʥʘʭʦʜʷʪʩʷ ʦʩʥʦʚʥʳʝ 

ʨʠʩʦʩʝʶʱʠʝ ʨʘʡʦʥʳ ʢʨʘʷ ʠ ʨʘʟʤʝʱʘʶʪʩʷ ʢʨʫʧʥʳʝ ʨʠʩʦʚʳʝ ʦʨʦʩʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ. 

ʇʦʵʪʦʤʫ, ʛʣʘʚʥʳʤ ʵʪʘʧʦʤ ʧʨʠ ʠʟʫʯʝʥʠʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʝʪʩʷ 

ʘʥʘʣʠʟ ʩʠʩʪʝʤʳ ʚʦʜʦʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ ʨʠʩʦʚʳʭ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤʘʭ [3,4]. 

ʉʫʤʤʘʨʥʳʡ ʨʘʩʭʦʜ ʟʘʙʠʨʘʝʤʳʭ ʚʦʜ ʨʝʢʠ ʂʫʙʘʥʴ ʠ ʝʝ ʧʨʠʪʦʢʦʚ ʚʦʜʦʟʘʙʦʨʘʤʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʦʪ 20 ʜʦ 100 ʤ /ʩ, ʜʣʷ ʮʝʣʝʡ ʨʠʩʦʚʦʜʩʪʚʘ ʧʨʝʚʳʰʘʝʪ 750 ʤ
3
 /ʩ. 

ɺʩʝʩʪʦʨʦʥʥʠʡ ʘʥʘʣʠʟ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠ  ʦʭʨʘʥʝ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʪʨʝʙʫʝʪ ʢ ʩʝʙʝ ʙʦʣʝʝ ʩʝʨʴʝʟʥʦʛʦ ʚʥʠʤʘʥʠʷ, ʪʘʢ ʢʘʢ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʝ 

ʦʙʲʝʢʪʳ ʚʝʩʴʤʘ ʢʘʧʠʪʘʣʦʝʤʢʠʝ, ʘ ʩʨʦʢʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʦʩʚʦʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ 

ʜʣʠʪʝʣʴʥʳʝ. ɺʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʜʦʣʞʥʳ ʦʮʝʥʠʚʘʪʴʩʷ ʩ ʪʝʭʥʠʯʝʩʢʦʡ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ, ʩʦʮʠʦʣʦʛʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʩʪʦʨʦʥ [5,9].  ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʩʠʩʪʝʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ʂ ʧʨʠʤʝʨʫ, ʚʘʞʥʳʤ 

ʷʚʣʷʝʪʩʷ ʤʦʜʝʨʥʠʟʘʮʠʷ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʝʡʰʠʭ ʪʝʭʥʦʣʦʛʠʡ 

ʦʯʠʩʪʢʠ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʦʢʨʘʱʝʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʩʩʨʝʜʦʪʦʯʝʥʥʦʛʦ 

ʩʪʦʢʘ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʘʤʦʦʯʠʱʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʨʝʢ, ʧʨʦʚʝʜʝʥʠʠ ʢʦʤʧʣʝʢʩʘ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 117 ð   

 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʤʘʣʳʭ ʨʝʢ [10,11,15]. ʇʦʜʦʙʥʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʚʦʜʥʦʡ ʵʢʦʩʠʩʪʝʤʳ ʅʠʞʥʝʡ ʂʫʙʘʥʠ. 

ɹʘʩʩʝʡʥ ʂʫʙʘʥʠ, ʘ ʦʩʦʙʝʥʥʦ ʝʛʦ ʥʠʟʦʚʴʷ, ʦʯʝʥʴ ʩʣʦʞʥʳʡ ʚ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʤ 

ʦʪʥʦʰʝʥʠʠ ʨʘʡʦʥ. ɿʜʝʩʴ ʯʘʩʪʦ ʥʝʚʦʟʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʦʡ ʥʘ ʦʩʥʦʚʝ ʟʘʨʘʥʝʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʜʠʩʧʝʪʯʝʨʩʢʠʭ ʧʨʘʚʠʣ, 

ʢʦʪʦʨʳʝ ʥʝ ʧʦʟʚʦʣʷʶʪ ʫʯʠʪʳʚʘʪʴ ʙʳʩʪʨʦ ʤʝʥʷʶʱʫʶʩʷ ʦʙʩʪʘʥʦʚʢʫ. ʕʪʦ ʦʩʦʙʝʥʥʦ 

ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʪʘʢ ʢʘʢ ʟʜʝʩʴ ʚʝʣʠʢʘ ʨʦʣʴ ʂʨʶʢʦʚʩʢʦʛʦ, 

ɺʘʨʥʘʚʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱ, ʌʝʜʦʨʦʚʩʢʦʛʦ ʠ ʊʠʭʦʚʩʢʦʛʦ ʛʠʜʨʦʫʟʣʦʚ. ɼʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʪʘʢʠʤ ʩʣʦʞʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʥʝʦʙʭʦʜʠʤʳ ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʙʳʩʪʨʦ ʦʮʝʥʠʪʴ 

ʬʘʢʪʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʠ ʧʦʜʦʙʨʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʫʧʨʘʚʣʝʥʠʷ ʢʘʢ ʧʨʠ 

ʤʦʱʥʳʭ ʧʘʚʦʜʢʘʭ, ʪʘʢ ʠ ʚ ʫʩʣʦʚʠʷʭ ʤʘʣʦʚʦʜʴʷ [12,13]. ɺʘʞʥʦʝ ʫʩʣʦʚʠʝ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʝʛʠʦʥʝ ð ʩʥʠʞʝʥʠʝ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʢʦʤʧʣʝʢʩʘ. 

ʈʝʰʠʪʴ ʜʘʥʥʫʶ ʧʨʦʙʣʝʤʫ ʧʦʟʚʦʣʷʪ ʪʘʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʢʘʢ ʩʥʠʞʝʥʠʝ ʥʘʧʦʨʦʚ ʥʘ 

ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʷʭ, ʫʣʫʯʰʝʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʘʥʘʣʦʚ ʤʝʞʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʩʝʪʠ ʠ ʛʣʘʚʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ, ʫʤʝʥʴʰʝʥʠʝ ʧʨʦʪʝʯʝʢ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʥʘ 

ʚʦʜʦʧʨʦʚʦʜʷʱʝʡ ʩʝʪʠ. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʙʳʣʦ ʧʦʣʫʯʝʥʦ, ʯʪʦ ʧʝʨʚʦʦʯʝʨʝʜʥʳʤ ʦʙʲʝʢʪʦʤ 

ʚ ɻʪʦʤ ʩʤʳʩʣʝ ʷʚʣʷʝʪʩʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʚʦʜʦʟʘʙʦʨʘ ʥʘ ʊʝʤʨʶʢʩʢʫʶ ʧʨʘʚʦʙʝʨʝʞʥʫʶ 

ʈʆʉ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʚʦʜʦʡ ʠʨʨʠʛʘʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʅʠʞʥʝʡ 

ʂʫʙʘʥʠ ʜʦ ʥʦʨʤʘʪʠʚʥʦʡ (75%) [2,6,7,14]. 

ʉʦʭʨʘʥʝʥʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʅʠʞʥʝʡ ʂʫʙʘʥʠ ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʙʦʣʴʰʠʥʩʪʚʘ ʨʠʩʦʚʳʭ 

ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ. ʅʝʦʙʭʦʜʠʤʦ ʫʞʝʩʪʦʯʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʫʯʝʪʫ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ 

ʠ ʚʥʝʜʨʝʥʠʝ ʘʢʪʫʘʣʴʥʳʭ ʦʨʦʩʠʪʝʣʴʥʳʭ ʥʦʨʤ. ʉʥʠʞʝʥʠʶ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʤʦʞʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʥʠʞʝʥʠʝ ʜʦʣʠ ʨʠʩʘ ʚ ʩʝʚʦʦʙʦʨʦʪʝ ʜʦ 50% ʠ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ. 

ʈʝʰʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʟʘʜʘʯ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ 

ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʫʩʣʦʚʠʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʝʜʠʥʦʛʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 
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Аннотация   

ɺ ʜʘʥʥʦʡ ʦʙʟʦʨʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʤʝʪʦʜʳ ʠʟʚʣʝʯʝʥʠʷ ʮʠʥʢʘ ʠʟ 

ʦʪʭʦʜʦʚ ʵʣʝʢʪʨʦʥʠʢʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʢʩʪʨʘʛʝʥʪʘ ʚ 

ʜʚʫʭʬʘʟʥʦʡ ʩʠʩʪʝʤʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʦʣʠʧʨʦʧʠʣʝʥʛʣʠʢʦʣʷ, ʧʦʣʠʵʪʠʣʝʥʛʣʠʢʦʣʷ ʠ ʪʜ., ʚ 

ʢʘʯʝʩʪʚʝ ʬʘʟʦʦʙʨʘʟʫʶʱʝʛʦ ʘʛʝʥʪʘ ʠ ʵʢʩʪʨʘʛʝʥʪʘ ʠ ʧʨʦʚʦʜʠʪʩʷ ʩʨʘʚʥʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʟʚʣʝʯʝʥʠʷ ʮʠʥʢʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ Aliquat 336, Cyphos IL 102 ʠ 

KSCN. ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʩʧʦʩʦʙʳ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʩʝʣʝʢʪʠʚʥʦʩʪʴʶ ʧʨʠ ʠʟʚʣʝʯʝʥʠʠ 

ʤʝʪʘʣʣʦʚ, ʚʢʣʶʯʘʷ ʮʠʥʢ, ʯʪʦ ʜʘʸʪ ʵʪʠʤ ʩʧʦʩʦʙʘʤ ʧʨʘʚʦ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ, ʢʘʢ 

ʘʣʴʪʝʨʥʘʪʠʚʘ ʥʳʥʝ ʠʩʧʦʣʴʟʫʝʤʳʤ.  

Ключевые слова: ʠʟʚʣʝʯʝʥʠʝ ʮʠʥʢʘ, ʞʠʜʢʦʩʪʥʘʷ ʵʢʩʪʨʘʢʮʠʷ, ʦʪʭʦʜʳ 

ʵʣʝʢʪʨʦʥʠʢʠ 

 

Abstract 

This review paper discusses methods for extracting zinc from electronics waste by the 

physico-chemical method using an extractant in a two-phase system using polypropylene 

glycol, polyethylene glycol, etc., as a phase-forming agent and extractant, and compares the 

efficiency of zinc extraction using Aliquat 336, Cyphos IL 102, and KSCN. The methods 

under consideration have a high selectivity in the extraction of metals, including zinc, which 

gives these methods the right to exist as an alternative to the currently used ones. 

Keywords: zinc extraction, liquid extraction, electronics waste 

 

ʂʦʣʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ ʵʣʝʢʪʨʦʥʠʢʠ ʥʝʫʢʣʦʥʥʦ ʨʘʩʪʸʪ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. ʊʘʢʠʝ 

ʦʪʭʦʜʳ ʩʦʜʝʨʞʘʪ ʤʘʩʩʫ ʚʨʝʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ: ʮʠʥʢ, ʩʚʠʥʝʮ, ʢʘʜʤʠʡ ʠ ʜʨ. ʇʝʨʝʨʘʙʦʪʢʘ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 119 ð   

 

ʦʪʭʦʜʦʚ ʵʣʝʢʪʨʦʥʠʢʠ ʤʦʞʝʪ ʧʦʤʦʯʴ ʩʦʢʨʘʪʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ, ʘ ʪʘʢʞʝ 

ʢʦʤʧʦʥʝʥʪʳ ʚ ʚʠʜʝ ʜʨʘʛʦʮʝʥʥʳʭ ʤʝʪʘʣʣʦʚ ʠ ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʦʪʧʨʘʚʠʪʴ 

ʥʘ ʚʪʦʨʠʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʯʪʦ ʩʦʢʨʘʪʠʪ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʠʟ ʩʧʦʩʦʙʦʚ ʫʪʠʣʠʟʘʮʠʠ 

ʦʪʭʦʜʦʚ ʵʣʝʢʪʨʦʥʠʢʠ ʷʚʣʷʶʪʩʷ ʧʠʨʦʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʡ (ʧʠʨʦʣʠʟ) ʠ 

ʛʠʜʨʦʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʡ ʤʝʪʦʜʳ, ʦʩʥʦʚʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʧʦʪʝʨʷ 

ʮʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʧʦʪʨʝʙʣʝʥʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʵʥʝʨʛʠʠ. ɺ ʧʦʩʣʝʜʥʝʤ ʤʝʪʦʜʝ 

ʚʝʣʠʢ ʨʠʩʢ ʚʳʙʨʦʩʦʚ ʩʠʣʴʥʳʭ ʢʠʩʣʦʪ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ 

ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ [1] ʛʦʚʦʨʠʪʩʷ ʦ ʧʝʨʩʧʝʢʪʠʚʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʚʦʜʥʳʭ ʜʚʫʭʬʘʟʥʳʭ 

ʩʠʩʪʝʤ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʠ ʠʟʦʣʠʨʦʚʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʦʪ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʙʘʪʘʨʝʡ. 

ʕʢʩʪʨʘʢʮʠʷ ʧʨʦʭʦʜʠʣʘ ʚ ʩʠʩʪʝʤʘʭ ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʵʪʠʣʝʥʦʢʩʠʜʘ ʩ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ 

1500. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʜʚʫʭʬʘʟʥʘʷ ʩʠʩʪʝʤʘ ʚ ʧʨʠʩʫʪʩʪʚʠʠ 

ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʪʝʣʷ KSCN.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 25
ʦ
ʉ ʠ ʧʝʨʝʤʝʰʠʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 15 

ʤʠʥʫʪ, ʯʝʛʦ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ. ʑʝʣʦʢʠ ʚʳʱʝʣʘʯʠʚʘʥʠʷ 

ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʯʘʱʝ ʚʩʝʛʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʠʩʣʳʝ ʨʘʩʪʚʦʨʳ [1, 4]; ʧʦʵʪʦʤʫ 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʩʣʝʜʦʚʘʪʴ ʚʣʠʷʥʠʝ ʢʠʩʣʦʪʥʦʩʪʠ ʩʠʩʪʝʤʳ ʥʘ ʠʟʚʣʝʯʝʥʠʝ ʤʝʪʘʣʣʦʚ. 

ʀʟʤʝʥʝʥʠʷ pH ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʠʟʤʝʥʝʥʠʶ ʬʦʨʤʳ ʤʝʪʘʣʣʘ ʚ ʨʘʩʪʚʦʨʝ ʠ 

ʩʪʝʧʝʥʠ ʛʠʜʨʘʪʘʮʠʠ ʧʦʣʠʤʝʨʥʦʡ ʬʘʟʳ. ʆʜʥʘʢʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʢʠʩʣʦʪʥʦʩʪʠ 

ʩʠʩʪʝʤʳ (pH ~ 1ï7) ʥʘ ʤʝʞʬʘʟʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʘʪʠʦʥʦʚ ʤʝʪʘʣʣʦʚ (Fe (III ), Co (II ), Ni 

(II) ʠ ʜʨ.) ʇʦʢʘʟʘʣʠ, ʯʪʦ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʠʟʚʣʝʯʝʥʳ ʚ ʧʦʣʠʤʝʨʥʫʶ ʬʘʟʫ ʚ ʰʠʨʦʢʦʤ 

ʜʠʘʧʘʟʦʥʝ pH, ʭʦʪʷ ʠ ʙʝʟ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʩʪʝʧʝʥʠ ʵʢʩʪʨʘʢʮʠʠ. 

ʂʦʤʧʣʝʢʩʦʦʙʨʘʟʫʶʱʠʝ ʘʛʝʥʪʳ ʜʦʙʘʚʣʷʶʪ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʠʟʚʣʝʯʝʥʠʷ ʤʝʪʘʣʣʦʚ 

ʚ ʜʚʫʭʬʘʟʥʳʭ ʩʠʩʪʝʤʘʭ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʵʢʩʪʨʘʢʮʠʠ ʤʝʪʘʣʣʦʚ ʚ ʩʠʩʪʝʤʝ 

ʧʦʣʠʵʪʠʣʝʥʦʢʩʠʜ 1500 (15 ʤʘʩʩ%)-(NH4) 2SO4 (14.4 ʤʘʩʩ %)- H2O ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

ʧʨʠʩʫʪʩʪʚʠʠ 1-50 ʤʘʩ % KSCN (ʨʦʜʘʥʠʜʘ ʢʘʣʠʷ). ʀʟ (ʈʠʩ 1) ʚʠʜʥʦ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʝ KSCN ʚ ʩʠʩʪʝʤʝ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʜʝʣʝʥʠʷ ʤʝʪʘʣʣʦʚ, 

ʘ ʜʦʙʘʚʣʝʥʠʝ ʙʦʣʝʝ 3 ʤʩʘ% KSCN ʧʨʠʚʦʜʠʪ ʢ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ ʠʟʚʣʝʯʝʥʠʶ Zn (II) ʧʨʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʩʪʦʷʥʥʦʡ ʩʪʝʧʝʥʠ ʠʟʚʣʝʯʝʥʠʷ. [1]. 

 

 
ʈʠʩ.1. ɿʘʚʠʩʠʤʦʩʪʴ ʩʪʝʧʝʥʠ ʠʟʚʣʝʯʝʥʠʷ ʢʘʪʠʦʥʦʚ ʤʝʪʘʣʣʦʚ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʨʦʜʘʥʠʜʘ ʢʘʣʠʷ ʚ ʩʠʩʪʝʤʝ 

ʇʕʆ-1500 (15 ʤʘʩ.%) - (NH4) 2SO4 (14,4 ʤʘʩ.%) - H2O. 



ð 120 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʄʝʞʬʘʟʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʘʪʠʦʥʦʚ ʤʝʪʘʣʣʦʚ (Zn (II)) ʚ ʜʚʫʭʬʘʟʥʦʡ ʇʕʆ-1500ï 

(NH4) 2SO4 ï H2O ʩʠʩʪʝʤʝ ʙʳʣʘ ʠʟʫʯʝʥʘ, ʘ ʪʘʢʞʝ ʚ ʧʨʠʩʫʪʩʪʚʠʠ 

ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʪʝʣʷ KSCN ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʧʨʦʮʝʩʩʘ.  

ɺ [2] ʦʧʠʩʘʥʘ ʜʚʫʭʩʪʫʧʝʥʯʘʪʘʷ ʧʨʦʪʠʚʦʪʦʯʥʘʷ ʵʢʩʪʨʘʢʮʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʪʫʣʫʦʣʘ ʠ Cyphos IL 102, ʠ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʘʷ ʚʦʜʘ. ʕʪʠ ʨʝʘʛʝʥʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ 

ʵʢʩʪʨʘʢʮʠʠ ʮʠʥʢʘ ʠ ʜʨʫʛʠʭ ʤʝʪʘʣʣʦʚ. ɺʳʱʝʣʘʯʠʚʘʶʱʠʡ ʨʘʩʪʚʦʨ (ʚʦʜʥʘʷ ʬʘʟʘ) ʠ 

ʨʘʩʪʚʦʨ Cyphos IL 102 ʚ ʪʦʣʫʦʣʝ (ʦʨʛʘʥʠʯʝʩʢʘʷ ʬʘʟʘ) ʤʝʭʘʥʠʯʝʩʢʠ ʚʩʪʨʷʭʠʚʘʣʠ ʧʨʠ 

ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥʫʪ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʣʥʦʛʦ ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʷ 

ʠ ʦʩʪʘʚʣʷʣʠ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʬʘʟ.  

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʮʠʥʢ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ 90-ʧʨʦʮʝʥʪʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʠʟʚʣʝʯʝʥʠʷ ʚʦ ʚʨʝʤʷ ʵʢʩʪʨʘʢʮʠʠ ʧʨʠ 0,04 ʤʦʣʴ/ʣ ʵʢʩʪʨʘʛʝʥʪʘ, ʢʦʪʦʨʘʷ ʟʘʪʝʤ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʙʦʣʝʝ 90% ʧʨʠ 0,05 ʤʦʣʴ/ʣ ʵʢʩʪʨʘʛʝʥʪʘ (ʈʠʩ. 2). 
 

 
ʈʠʩ. 2. ʀʟʚʣʝʯʝʥʠʝ ʠʦʥʦʚ ʤʝʪʘʣʣʦʚ ʠʟ ʱʝʣʦʢʦʚ ʦʪ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʙʘʪʘʨʝʠ Zn-C ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ Cyphos IL 102. ʋʩʣʦʚʠʷ: ʜʣʷ ʙʘʪʘʨʝʠ Zn-C Zn = 1,08 ʛ / ʣ, [HCl] = 0,8 ʤʦʣʴ / ʣ 

 

ʅʘʥʦʯʘʩʪʠʮʳ ZnO ʚʳʷʚʠʣʠ ʩʝʤʴ ʠʥʪʝʥʩʠʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʭ ʧʠʢʦʚ ʚ 

ʧʣʦʩʢʦʩʪʷʭ (1 0 0), (0  0  2), (1  0  1), (1  0  2), (1  1  0), (1  0  3) ʠ (1  1  2). ʧʨʠ ʟʥʘʯʝʥʠʷʭ 

2ɗ; 31,9 Á, 34,5 Á, 36,29 Á, 47,6 Á, 56,65 Á, 62,94 Á ʠ 68,01 Á, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʛʝʢʩʘʛʦʥʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʝ ʮʠʥʢʠʪʘ ZnO.  

ʊʘʢʞʝ ʙʳʣʘ ʦʧʠʩʘʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʦʮʝʩʩʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ Zn ʠʟ 

ʦʪʨʘʙʦʪʘʥʥʳʭ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʠ ʩʠʥʪʝʟʘ ʥʘʥʦʯʘʩʪʠʮ (ʈʠʩ. 3) 

 

 
ʈʠʩ.3. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ Zn ʠ ʩʠʥʪʝʟʘ ʥʘʥʦʯʘʩʪʠʮ ZnO. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 121 ð   

 

ʀʦʥʥʘʷ ʞʠʜʢʦʩʪʴ ʥʘ ʦʩʥʦʚʝ ʬʦʩʬʦʥʠʷ Cyphos IL 102 ʚʧʝʨʚʳʝ ʙʳʣʘ ʠʩʩʣʝʜʦʚʘʥʘ 

ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ Zn ʠʟ ʱʝʣʦʢʘ ʢʠʩʣʦʪʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʦʪʨʘʙʦʪʘʥʥʳʭ Zn-C ʙʘʪʘʨʝʡ ʚ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʤʘʩʰʪʘʙʘʭ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʪʨʘʙʦʪʘʥʥʳʝ ʙʘʪʘʨʝʠ ʤʦʞʥʦ 

ʵʬʬʝʢʪʠʚʥʦ ʚʳʱʝʣʘʯʠʚʘʪʴ 5,0 ʤʦʣʴ / ʣ HCl. ɺʳʩʦʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʩʝʣʝʢʪʠʚʥʦʩʪʠ 

ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʣʷ ʞʝʣʘʝʤʦʛʦ ʠʦʥʘ ʤʝʪʘʣʣʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʠʦʥʘʤʠ ʤʝʪʘʣʣʦʚ, 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʤʠ ʚ ʱʝʣʦʢʝ ʦʪ ʚʳʱʝʣʘʯʠʚʘʥʠʷ, ʠ ʟʥʘʯʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ S Zn   = 440.  

ʇʨʝʜʣʘʛʘʝʤʳʡ ʤʝʪʦʜ ʠʟʚʣʝʯʝʥʠʷ Zn ʠʟ ʦʪʨʘʙʦʪʘʥʥʳʭ ʙʘʪʘʨʝʡ ʚ ʚʠʜʝ ʥʘʥʦʯʘʩʪʠʮ 

ʠʩʢʣʶʯʘʝʪ ʧʦʪʝʨʶ ʵʢʩʪʨʘʛʝʥʪʘ (ʩʛʦʨʘʥʠʝ), ʚʳʜʝʣʝʥʠʝ ʚʨʝʜʥʳʭ ʛʘʟʦʚ (ʧʠʨʦʣʠʟ) ʠ 

ʚʢʣʶʯʝʥʠʝ ʧʨʠʤʝʩʝʡ (ʧʨʷʤʦʝ ʦʩʘʞʜʝʥʠʝ ʠʟ ʱʝʣʦʢʘ ʦʪ ʚʳʱʝʣʘʯʠʚʘʥʠʷ). [2]. 

ʊʘʢ ʢʘʢ ʦʨʛʘʥʠʯʝʩʢʠʝ ʨʘʩʪʚʦʨʠʪʝʣʠ ʷʚʣʷʶʪʩʷ ʪʦʢʩʠʯʥʳʤʠ, ʧʦʞʘʨʦʦʧʘʩʥʳʤʠ ʠ 

ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʧʨʠʥʮʠʧʘʤ ñʟʝʣʝʥʦʡò ʭʠʤʠʠ, ʥʝʦʙʭʦʜʠʤʘ ʟʘʤʝʥʘ ʠʭ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʙʝʟʦʧʘʩʥʳʝ. ʊʘʢʦʚʳʤʠ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʵʢʩʪʨʘʢʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ 

ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʧʦʣʠʤʝʨʦʚ (ʧʦʣʠʵʪʠʣʝʥʛʣʠʢʦʣʝʡ ʠ ʜʨ.). ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʩʪʘʣʠ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʨʷʜʘ ʤʝʪʘʣʣʦʚ (Fe,Zn, Cr, Au, Pt ʠ ʜʨ.) ʠʟ ʭʣʦʨʠʜʥʳʭ 

ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ [3, 5]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʴʶ ʨʘʙʦʪʳ [3] ʩʪʘʣʦ ʠʟʫʯʝʥʠʝ ʤʝʞʬʘʟʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʠʦʥʦʚ Fe(III) ʠ Zn(II) ʚ ʜʚʫʭʬʘʟʥʦʡ ʚʦʜʥʦʡ ʩʠʩʪʝʤʝ ʧʦʣʠʧʨʦʧʠʣʝʥʛʣʠʢʦʣʴ 425 (PPGï

425) ïʭʣʦʨʠʜ ʥʘʪʨʠʷïʚʦʜʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ Aliquat 336 ʚ ʢʘʯʝʩʪʚʝ ʵʢʩʪʨʘʛʝʥʪʘ. 

ʕʢʩʪʨʘʢʮʠʶ ʠʦʥʦʚ Fe(III) ʠ Zn(II) ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 25
ʦ 
ʉ ʚ 

ʛʨʘʜʫʠʨʦʚʘʥʥʳʭ ʮʝʥʪʨʠʬʫʞʥʳʭ ʧʨʦʙʠʨʢʘʭ ʚ ʪʝʨʤʦʩʪʘʪʠʨʦʚʘʥʥʦʤ ʰʝʡʢʝʨʝ ʧʨʠ 

ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ 30 ʦʙ. /ʤʠʥ ʜʦ ʫʩʪʘʥʦʚʣʝʥʠʷ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ. ʅʘ 

ʨʠʩ. 4 ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʩʪʝʧʝʥʠ ʠʟʚʣʝʯʝʥʠʷ ʠʦʥʦʚ ʤʝʪʘʣʣʦʚ ʦʪ 

ʢʦʥʮʝʥʪʨʘʮʠʠ Aliquat 336 ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0,01 ʜʦ 0,4 ʤʦʣʴ/ʣ ʚ ʜʚʫʭʬʘʟʥʦʡ ʩʠʩʪʝʤʝ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʟʚʣʝʯʝʥʠʷ ʮʠʥʢʘ ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ 92% ʧʨʠ 0,02 ʤʦʣʴ/ʣ Aliquat 336 ʚ 

ʧʦʣʠʤʝʨʥʦʡ ʬʘʟʝ. 

 

 
ʈʠʩ. 4. ɿʘʚʠʩʠʤʦʩʪʴ ʩʪʝʧʝʥʠ ʠʟʚʣʝʯʝʥʠʷ ʠʦʥʦʚ ʤʝʪʘʣʣʦʚ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ Aliquat 336 ʚ ʩʠʩʪʝʤʝ 

ʧʦʣʠʧʨʦʧʠʣʝʥʛʣʠʢʦʣʴ 425, ʭʣʦʨʠʜ ʥʘʪʨʠʷ ïʚʦʜʘ ʧʨʠ T = 25
ʦ
C, ʉ(ʄʝ)ʠʩʭ = 0.01 ʤʦʣʴ/ʣ. 

 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʠʟʚʣʝʯʝʥʠʷ ʮʠʥʢʘ ʚ 

ʜʚʫʭʬʘʟʥʦʡ ʚʦʜʥʦʡ ʩʠʩʪʝʤʝ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʚ ʙʦʣʝʝ ʤʷʛʢʠʭ ʫʩʣʦʚʠʷʭ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʵʢʩʪʨʘʢʮʠʠ, ʪʘʢʠʤʠ ʢʘʢ ʧʠʨʦʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʡ ʠ 

ʛʠʜʨʦʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʡ.  

ʀʩʭʦʜʷ ʠʟ ʠʟʫʯʝʥʥʳʭ ʩʧʦʩʦʙʦʚ ʵʢʩʪʨʘʢʮʠʠ ʠ ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʥʠʭ ʵʢʩʪʨʘʛʝʥʪʦʚ ʠ 

ʩʪʝʧʝʥʠ ʠʟʚʣʝʯʝʥʠʷ ʮʠʥʢʘ ʧʨʠ ʠʭ ʧʦʤʦʱʠ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

ɻʣʘʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʧʨʠʤʝʥʝʥʠʷ ʵʢʩʪʨʘʛʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ Aliquat 336, 

Cyphos IL 102 ʠ KSCN ʠ ʩʧʦʩʦʙʦʚ ʠʟʚʣʝʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʧʠʩʘʥʳ ʚ ʵʪʦʡ ʨʘʙʦʪʝ 

ʷʚʣʷʝʪʩʷ ʤʠʥʠʤʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʧʦʩʢʦʣʴʢʫ ʵʢʩʪʨʘʛʝʥʪʳ 



ð 122 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʷʚʣʷʶʪʩʷ ʤʝʥʝʝ ʦʧʘʩʥʳʤʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʦʣʝʝ ʪʨʘʜʠʮʠʦʥʥʳʤʠ 

ʩʧʦʩʦʙʘʤʠ ʠʟʚʣʝʯʝʥʠʷ ʮʠʥʢʘ ʠʟ ʦʪʭʦʜʦʚ ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦʚʪʦʨʥʦ 

ʚ ʧʨʦʮʝʩʩʝ ʠʟʚʣʝʯʝʥʠʷ ʤʝʪʘʣʣʦʚ.  ʀʟ ʈʠʩ. 1 ʚʠʜʥʦ, ʯʪʦ ʧʨʠ 2 ʤʘʩ.% ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʠʟʚʣʝʯʝʥʠʷ ʮʠʥʢʘ ʧʨʝʚʳʩʠʣʘ 90%.  ʈʝʵʢʩʪʨʘʮʠʷ ʮʠʥʢʘ ʠʟ ʧʦʣʠʤʝʨʥʦʡ ʬʘʟʳ ʚʦʟʤʦʞʥʦ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʫʪʝʤ ʦʩʘʞʜʝʥʠʷ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʦʞʝʪ ʫʜʝʰʝʚʠʪʴ ʧʨʦʮʝʩʩ 

ʠʟʚʣʝʯʝʥʠʷ ʤʝʪʘʣʣʘ ʠʟ ʦʪʭʦʜʦʚ ʵʣʝʢʪʨʦʥʠʢʠ.  

ʈʝʟʫʣʴʪʘʪʳ, ʧʦʢʘʟʘʥʥʳʝ ʥʘ ʈʠʩ. 2 ʛʦʚʦʨʷʪ, ʯʪʦ ʦʪʨʘʙʦʪʘʥʥʳʝ ʙʘʪʘʨʝʠ ʤʦʞʥʦ 

ʵʬʬʝʢʪʠʚʥʦ ʚʳʱʝʣʘʯʠʚʘʪʴ 5,0 ʤʦʣʴ / ʣ HCl. ʉʪʝʧʝʥʴ ʠʟʚʣʝʯʝʥʠʷ ʚʳʰʝ 80% ʙʳʣʘ 

ʜʦʩʪʠʛʥʫʪʘ ʧʨʠ 0,04 ʤʦʣʴ/ʣ Cyphos IL 102. ʀʩʧʦʣʴʟʫʝʤʳʝ ʦʩʘʞʜʘʶʱʠʝ ʘʛʝʥʪʳ, 

ʱʘʚʝʣʝʚʘʷ ʢʠʩʣʦʪʘ ʠ ʛʠʜʨʦʢʩʠʜ ʥʘʪʨʠʷ, ʧʨʦʩʪʳ ʠ ʫʜʦʙʥʳ. ʉʨʝʜʥʠʡ ʨʘʟʤʝʨ ʯʘʩʪʠʮ ZnO 

ʩʦʩʪʘʚʣʷʣ 27,0 ʥʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. EDX-ʘʥʘʣʠʟ ZnO ʧʦʢʘʟʳʚʘʝʪ ʘʪʦʤʥʳʡ ʧʨʦʮʝʥʪ 

ʧʦʯʪʠ 1:1. [2]. ʉʠʥʪʝʟʠʨʦʚʘʥʥʳʝ ʥʘʥʦʯʘʩʪʠʮʳ ZnO, ʧʦʤʠʤʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ, ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʢʘʪʘʣʠʟʘʪʦʨʘ ʧʨʠ 

ʨʘʟʣʦʞʝʥʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʠ ʚ ʢʘʯʝʩʪʚʝ ʘʜʩʦʨʙʝʥʪʦʚ ʜʣʷ ʦʯʠʩʪʢʠ 

ʟʘʛʨʷʟʥʠʪʝʣʝʡ.  

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʩʪʝʧʝʥʠ ʠʟʚʣʝʯʝʥʠʷ ʙʦʣʝʝ 

90% ʥʝʦʙʭʦʜʠʤʦ 0,2 ʤʦʣʴ/ʣ Aliquat 336 (ʈʠʩ. 4) ʧʨʠ 30 ʤʘʩ% PPG ʠ ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ 8 

ʤʘʩ%. ʈʝʵʢʩʪʨʘʢʮʠʷ ʤʝʪʘʣʣʘ ʠʟ ʧʦʣʠʤʝʨʥʦʡ ʬʘʟʳ ʧʦʩʣʝ ʵʢʩʪʨʘʢʮʠʠ ʤʦʞʝʪ ʧʨʦʭʦʜʠʪʴ ʚ 

ʚʠʜʝ ʦʩʘʞʜʝʥʠʷ. 

ʅʝʜʦʩʪʘʪʢʦʤ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʷʚʣʷʝʪʩʷ ʥʦʚʠʟʥʘ, ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 

ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʷʭ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʮʝʩʩʘ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ. 
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Аннотация 
ɺ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʝʪʩʷ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʦʡ ʩ ʫʪʠʣʠʟʘʮʠʝʡ ʚʪʦʨʠʯʥʳʭ 

ʦʪʭʦʜʘʤʠ ʨʝʟʠʥʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʅʦʚʦʣʠʧʝʮʢʦʛʦ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʢʦʤʙʠʥʘʪʘ. 
ʇʨʝʜʣʦʞʝʥʥʦʝ ʨʝʰʝʥʠʝ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʦʩʥʦʚʘʥʦ ʥʘ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷ, 
ʛʜʝ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ ʫʪʠʣʠʟʘʮʠʷ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ, ʘ ʠʤʝʥʥʦ 
ʨʝʟʠʥʳ. ʇʨʝʜʣʘʛʘʝʤʦʝ ʨʝʰʝʥʠʝ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʫʜʝʣʷʝʪ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 
ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʠ ʫʚʝʣʠʯʝʥʠʶ ʬʠʥʘʥʩʦʚʦʡ 
ʧʨʠʙʳʣʠ. ʀ ʨʝʰʝʥʠʝʤ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʩʪʘʣʦ - ʠʟʛʦʪʦʚʣʝʥʠʝ ʨʝʟʠʥʦʚʳʭ 
ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʰʧʘʣ. 

Ключевые слова: ʕʢʦʣʦʛʠʷ, ʚʪʦʨʩʳʨʴʸ, ʫʪʠʣʠʟʘʮʠʷ, ʨʝʟʠʥʦʚʘʷ ʰʧʘʣʘ, 
ʨʝʮʠʢʣʠʥʛ.  

 

Abstract 
The article describes the solution to the problem associated with the utilization of 

secondary waste rubber at the production of the Novolipetsk Metallurgical Combine. The 
proposed solution to this problem is based on the analysis of enterprise data, where one of the 
most important problems is the disposal of secondary raw materials, namely rubber. The 
proposed solution to this problem pays special attention to the manufacturability of 
production, environmental performance and increasing financial profit. And the solution to 
this problem was the manufacture of rubber railway sleepers. 

Key words: Ecology, recyclable materials, utilization, rubber sleepers, recycling. 
 
ʋʪʠʣʠʟʘʮʠʷ ʨʝʟʠʥʦʪʝʭʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʦʯʝʥʴ ʚʘʞʥʘʷ ʧʨʦʙʣʝʤʘ ʥʝ ʪʦʣʴʢʦ ʜʣʷ 

ʛʨʫʧʧʳ ʅʦʚʦʣʠʧʝʮʢʦʛʦ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʢʦʤʙʠʥʘʪʘ (ʅʃʄʂ), ʥʦ ʠ ʜʣʷ ʤʥʦʛʠʭ ʜʨʫʛʠʭ 
ʢʦʤʧʘʥʠʡ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ʋʛʣʝʨʦʜʩʦʜʝʨʞʘʱʠʝ ʚʪʦʨʠʯʥʳʝ ʨʝʩʫʨʩʳ ʦʩʥʦʚʥʦʛʦ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʛʨʫʧʧʳ ʅʃʄʂ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʫʪʠʣʠʟʠʨʫʶʪʩʷ 
ʩʪʦʨʦʥʥʠʤʠ ʬʠʨʤʘʤʠ. ʇʨʠ ʵʪʦʤ ʅʃʄʂ ʥʝʩʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʨʘʩʭʦʜʳ ʥʘ 
ʚʳʚʦʟ ʜʘʥʥʦʛʦ ʩʳʨʴʷ ʠ ʦʧʣʘʪʫ ʫʩʣʫʛ ʧʦ ʠʭ ʫʪʠʣʠʟʘʮʠʠ. ʊʦʣʴʢʦ ʜʣʷ ʅʦʚʦʣʠʧʝʮʢʦʛʦ 
ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʢʦʤʙʠʥʘʪʘ ʵʪʠ ʟʘʪʨʘʪʳ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 20 ʤʣʥ ʨʫʙ. ʚ ʛʦʜ [1]. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝ ʩʢʘʟʘʥʥʦʛʦ ʮʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 
ʧʨʦʮʝʩʩʦʚ ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʣʫʯʘʪʴ ʠʟ ʫʛʣʝʨʦʜʩʦʜʝʨʞʘʱʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ, 
ʛʦʪʦʚʦʡ, ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʥʘ ʨʳʥʢʝ ʧʨʦʜʫʢʮʠʠ.  

ʉʦʛʣʘʩʥʦ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʚ ʨʘʤʢʘʭ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʨʝʰʠʪʴ 
ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

¶ ʇʦʠʩʢ ʦʧʪʠʤʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦ ʧʝʨʝʨʘʙʦʪʢʠ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ 

¶ ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʧʝʨʝʨʘʙʦʪʢʠ 

¶ ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 
ʆʞʠʜʘʝʤʳʝ ʵʬʬʝʢʪʳ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ: 

¶ ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ 

¶ ʉʥʠʞʝʥʠʝ ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ 

¶ ʉʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʫʪʠʣʠʟʘʮʠʶ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ 

¶ ɿʘʨʘʙʦʪʦʢ ʥʘ ʧʝʨʝʨʘʙʦʪʢʝ ʨʝʟʠʥʳ 



ð 124 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʘʧʨʠʦʨʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ ʩʫʱʝʩʪʚʫʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦ 

ʧʝʨʝʨʘʙʦʪʢʝ ʨʝʟʠʥʦʚʦʡ ʢʨʦʰʢʠ, ʤʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʅʃʄʂ ʦʜʥʠʤ ʠʟ 

ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʙʫʜʝʪ ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʣʠʥʠʠ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʨʝʟʠʥʦʚʦʡ ʰʧʘʣʳ, ʪʘʢ ʢʘʢ ʵʪʦ ʧʦʟʚʦʣʠʪ 

ʧʦʣʫʯʠʪʴ ʢʦʥʝʯʥʳʡ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʡ ʧʨʦʜʫʢʪ ʠ ʠʟʙʘʚʠʪ ʧʨʝʜʧʨʠʷʪʠʝ ʦʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʪʠʣʠʟʘʮʠʠ ʨʝʟʠʥʦʚʦʡ ʢʨʦʰʢʠ, ʢʨʦʤʝ ʪʦʛʦ ʥʝʦʩʧʦʨʠʤʳʤ 

ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʨʝʟʠʥʦʚʦʡ ʰʧʘʣʳ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʝʸ ʨʝʮʠʢʣʠʥʛʘ [1;2]. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʤʳ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʨʘʟʙʝʨʸʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ-ʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʩʪʦʨʦʥʫ ʧʨʦʝʢʪʘ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʘʢʠʭ ʰʧʘʣ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʙʦʨʝ 

ʦʪʨʘʙʦʪʘʥʥʦʡ ʨʝʟʠʥʳ ʩ ʧʨʝʜʧʨʠʷʪʠʷ, ʝʸ ʧʦʩʣʝʜʫʶʱʠʤ ʠʟʤʝʣʴʯʝʥʠʝʤ ʠ ʩʤʝʰʠʚʘʥʠʠ 2-ʭ 

ʚʠʜʦʚ ʨʝʟʠʥʳ (ʘ ʠʤʝʥʥʦ, ʚʫʣʢʘʥʠʟʠʨʦʚʘʥʥʦʡ, ʪʫ ʢʦʪʦʨʫʶ ʧʦʣʫʯʘʶʪ ʠʟ ʧʦʢʨʳʰʝʢ, ʠ 

ʥʘʪʫʨʘʣʴʥʦʡ, ʪʫ ʢʦʪʦʨʫʶ ʧʨʝʜʧʨʠʷʪʠʝ ʟʘʢʫʧʘʝʪ) ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʵʢʩʪʨʫʜʠʨʦʚʘʥʠʝʤ 

ʨʝʟʠʥʦʚʦʡ ʩʤʝʩʠ ʠ ʟʘʢʨʳʪʦʡ ʬʦʨʤʦʚʢʦʡ ʧʦʜ ʜʘʚʣʝʥʠʝʤ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʥʘʨʝʟʢʘ 

ʬʦʨʤʦʚʘʥʥʦʡ ʰʧʘʣʳ ʥʘ ʩʪʘʥʜʘʨʪʥʳʝ ʪʠʧʦʨʘʟʤʝʨʳ ʨʘʟʤʝʨʳ. ɿʘʢʣʶʯʠʪʝʣʴʥʳʤ ʵʪʘʧʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʝʟʠʥʦʚʦʡ ʰʧʘʣʳ ʷʚʣʷʝʪʩʷ ʦʭʣʘʞʜʝʥʠʝ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ. ɹʦʣʝʝ 

ʧʦʜʨʦʙʥʦ ʩʭʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1. 

 

ʈʠʩ.1 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʝʟʠʥʦʚʦʡ ʰʧʘʣʳ 

 

ɼʘʥʥʳʝ ʰʧʘʣʳ ʥʘ 13-50% ʣʝʛʯʝ ʜʨʫʛʠʭ ʘʥʘʣʦʛʦʚ ʥʝ ʜʝʨʝʚʷʥʥʳʭ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʰʧʘʣ. ʈʘʟʤʝʨʳ ʩʪʘʥʜʘʨʪʥʦʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʰʧʘʣʳ ʩʦʩʪʘʚʣʷʶʪ 

259ʩʤʭ23ʩʤʭ18ʩʤ. ʐʧʘʣʘ ʪʘʢʠʭ ʨʘʟʤʝʨʦʚ, ʠʟʛʦʪʦʚʣʝʥʥʘʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʝʡ, ʚʝʩʠʪ ʧʨʠʤʝʨʥʦ 126 ʢʛ, ʪʦʛʜʘ ʢʘʢ ʘʥʘʣʦʛʠʯʥʘʷ ʰʧʘʣʘ ʠʟ ʞʝʣʝʟʦʙʝʪʦʥʘ 

ʚʝʩʠʪ ʙʦʣʝʝ 227 ʢʛ [2]. 

ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʷʚʣʷʝʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠ ʝʱʸ ʥʝ ʥʘʰʣʘ ʰʠʨʦʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, ʦʜʥʘʢʦ ʧʦʩʪʝʧʝʥʥʦ ʚʥʝʜʨʷʶʪʩʷ ʠʥʳʝ ʘʣʴʪʝʨʥʘʪʠʚʳ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʰʧʘʣ, ʥʘʧʨʠʤʝʨ ʚ ʄʦʩʢʚʝ, ʥʘ ɹʫʪʦʚʩʢʦʡ ʣʠʥʠʠ ʤʦʩʢʦʚʩʢʦʛʦ ʤʝʪʨʦ, 

ʚʤʝʩʪʦ ʪʨʘʜʠʮʠʦʥʥʳʭ ʜʝʨʝʚʷʥʥʳʭ ʰʧʘʣ ʥʘʯʘʣʠ ʫʢʣʘʜʳʚʘʪʴ ʢʦʤʧʦʟʠʪʥʳʝ. ʇʨʠ ʠʭ 

ʠʟʛʦʪʦʚʣʝʥʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʝʨʝʨʘʙʦʪʘʥʥʳʡ ʧʣʘʩʪʠʢ. ʈʘʙʦʪʥʠʢʠ ʤʝʪʨʦ ʫʣʦʞʠʣʠ ʟʜʝʩʴ 

ʙʦʣʝʝ 600 ʥʦʚʳʭ ʢʦʤʧʦʟʠʪʥʳʭ ʰʧʘʣ. ʊʘʢ ʞʝ ʟʘ ʛʨʘʥʠʮʝʡ ʜʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʫʞʝ 

ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ [3;4]. 

ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʚʦʟʤʦʞʥʦʩʪʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʨʝʟʠʥʦʚʦʡ 

ʰʧʘʣʳ ʚ ʫʩʣʦʚʠʷʭ ʧʨʝʜʧʨʠʷʪʠʷ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʜʘʥʥʦʛʦ 

ʚʠʜʘ ʠʟʜʝʣʠʡ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʩʦʩʪʘʚʣʝʥ SWOT-ʘʥʘʣʠʟ (ʨʠʩ. 2).  
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ʈʠʩ.2 ï SWOT-ʘʥʘʣʠʟ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʝʟʠʥʦʚʦʡ ʰʧʘʣʳ 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʝʜʣʘʛʘʝʤʳʡ 

ʧʨʦʝʢʪ ʢʨʘʡʥʝ ʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʵʢʦʣʦʛʠʠ ʪʘʢ ʢʘʢ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʜʝʨʝʚʷʥʥʳʭ ʰʧʘʣ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʨʝʦʟʦʪ, ʩʨʦʢ ʨʘʟʣʦʞʝʥʠʷ ʢʦʪʦʨʦʛʦ ʧʦ 

ʥʝʢʦʪʦʨʳʤ ʠʩʪʦʯʥʠʢʘʤ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 50é60 ʣʝʪ, ʂʨʦʤʝ ʪʦʛʦ ʧʨʦʮʝʩʩ ʧʨʦʧʠʪʢʠ 

ʜʝʨʝʚʷʥʥʦʡ ʰʧʘʣʳ ʢʨʝʦʟʦʪʦʤ ʥʝʛʘʪʠʚʥʳʤ ʦʙʨʘʟʦʤ ʩʢʘʟʳʚʘʝʪʩʷ ʠ ʥʘ ʨʘʙʦʪʥʠʢʘʭ ʪʘʢʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚ ʚʠʜʫ ʚʦʟʥʠʢʥʦʚʝʥʠʡ ʮʝʣʦʛʦ ʨʷʜʘ ʟʘʙʦʣʝʚʘʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʦʞʦʛʠ ʣʠʮʘ, 

ʰʝʡ, ʩʣʝʟʦʪʝʯʝʥʠʝ, ʧʦʨʘʞʝʥʠʝ ʨʦʛʦʚʠʮʳ ʛʣʘʟʘ [5] 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʘʛʘʝʤʳʡ ʧʨʦʝʢʪ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ, ʪʘʢ ʢʘʢ 

ʧʨʝʜʣʘʛʘʝʤʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʰʧʘʣʳ ʠʟ ʨʝʟʠʥʦʪʝʭʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ 

ʦʩʥʦʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʟʚʦʣʠʪ ʠʟʙʝʞʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 

ʟʘʪʨʘʪʳ ʥʘ ʠʭ ʫʪʠʣʠʟʘʮʠʶ ʟʘʪʨʘʪʳ ʠ ʧʦʣʫʯʠʪʴ ʚʦʩʪʨʝʙʦʚʘʥʥʳʡ, ʠʥʥʦʚʘʮʠʦʥʥʳʡ, 

ʵʢʦʣʦʛʠʯʥʳʡ ʧʨʦʜʫʢʪ ʚ ʚʠʜʝ ʨʝʟʠʥʦʚʦʡ ʰʧʘʣʳ 
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Аннотация 

ɺʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʚʳʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʈʦʩʩʠʠ. ʈʘʩʩʤʦʪʨʝʥʘ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʵʥʝʨʛʦʠʩʪʦʯʥʠʢʦʚ ʧʦ ʚʠʜʘʤ ʵʥʝʨʛʠʠ. ʇʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʜʝʨʥʦʡ ʵʥʝʨʛʝʪʠʢʠ, ʝʸ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʥʝʜʦʩʪʘʪʢʠ ʠ ʦʙʣʘʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʧʨʦʛʥʦʟʘ ʨʘʟʚʠʪʠʷ ʤʠʨʦʚʦʡ ʵʥʝʨʛʝʪʠʢʠ. 

Ключевые слова: ʚʠʜʳ ʵʥʝʨʛʠʠ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʥʝʨʛʠʠ, ʫʨʘʥ, ʷʜʝʨʥʘʷ 

ʵʥʝʨʛʝʪʠʢʘ, ʘʥʘʣʠʟ. 

 

Abstract 

Analysis of electricity generation dynamics in Russia was performed. Classification of 

energy sources by type of energy is looked at. The new characteristics of nuclear power, its 

advantages, disadvantages and applications are given. The data of world energy development 

forecast are presented. 

Keywords: types of energy, energy production, uranium, nuclear power, analysis. 

 

Введение   

ʕʥʝʨʛʠʷ, ʵʥʝʨʛʦʨʝʩʫʨʩʳ ï ʵʪʦ ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʦʙʩʫʞʜʘʝʤʳʭ ʚ ʪʝʢʫʱʝʝ ʚʨʝʤʷ 

ʪʝʤʘ. ʕʥʝʨʛʠʷ ʥʝʦʙʭʦʜʠʤʘ ʚʩʝʤ ʠ ʧʦʪʨʝʙʥʦʩʪʠ ʚʩʝ ʙʦʣʴʰʝ ʨʘʩʪʫʪ, ʩ ʢʘʞʜʳʤ ʜʥʝʤ, ʩ 

ʢʘʞʜʳʤ ʛʦʜʦʤ [1]. ʀʩʭʦʜʷ ʠʟ ʜʠʘʛʨʘʤʤʳ (ʨʠʩ. 1), ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ ʩ 2010 ʛ. 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʈʦʩʩʠ ʚʦʟʨʘʩʪʘʝʪ ï ʵʪʦ ʭʦʨʦʰʦ. ʅʦ ʚ 2020 ʛ. ʦʥʦ 

ʩʥʠʟʠʣʦʩʴ ʥʘ 1,6%  ï ʵʪʦ ʧʣʦʭʦ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ. ʆʜʥʘʢʦ ʩʦʛʣʘʩʥʦ ʧʨʦʛʥʦʟʘʤ ʥʘ 

2025-2040 ʛʛ. ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʥʝʨʛʠʠ ʜʦʣʞʥʦ ʫʚʝʣʠʯʠʪʴʩʷ. 

ʉʦʛʣʘʩʥʦ ʦʬʠʮʠʘʣʴʥʳʤ ʜʘʥʥʳʤ ʚ 2019 ʛʦʜʫ ʚʳʨʘʙʦʪʢʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

ʩʪʘʥʮʠʷʤʠ ʈʦʩʩʠʠ, ʦʭʚʘʪʳʚʘʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʤʧʘʥʠʡ, ʩʦʩʪʘʚʠʣʘ 1080,6 ʤʣʨʜ ʢɺʪĀʯ (ʪʘʙʣ. 1). 

 

 
ʈʠʩ. 1. ɼʠʥʘʤʠʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʈʦʩʩʠʠ, ʤʣʨʜ ʢɺʪĀʯ [2] 
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ʇʨʠʨʦʩʪ ʦʙʲʝʤʘ ʚʳʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ 2018 ʛ. ʩʦʩʪʘʚʠʣ 0,9% [3]. ʕʪʦ 

ʭʦʨʦʰʦ; ʧʨʠ ʵʪʦʤ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʛʦʜʦʚʦʛʦ ʦʙʲʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʦ 

ʪʠʧʘʤ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʩʣʝʜʫʶʱʝʝ:  

¶ ʊʕʉ ï ʩʥʠʞʝʥʠʝ ʚʳʨʘʙʦʪʢʠ ʥʘ 0,3%;  

¶ ɻʕʉ ï ʨʦʩʪ ʚʳʨʘʙʦʪʢʠ ʥʘ 3,6%;  

¶ ɸʕʉ ï ʫʚʝʣʠʯʝʥʠʝ ʚʳʨʘʙʦʪʢʠ ʥʘ 2,2%;  

¶ ɺʕʉ ï ʨʦʩʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ 47,3%;  

¶ ʉʕʉ ï ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ 69,4%. 

ʊʘʙʣʠʮʘ 1 

ɹʘʣʘʥʩ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ ʈʦʩʩʠʠ ʟʘ 2019 ʛ., ʤʣʨʜ ʢɺʪĀʯ 

 
 

Первичные источники  энергии 

ɺʩʝ ʧʝʨʚʠʯʥʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ, ʚʢʣʶʯʘʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ, ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ 

ʥʘ ʜʚʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ: ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠ ʥʝʚʦʟʦʙʥʦʚʣʷʝʤʳʝ. ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ 

ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʠʠ ʪʦʣʴʢʦ ʝʝ ʯʘʩʪʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʪʨʝʙʠʪʝʣʝʤ, ʘ ʧʨʠ 

ʥʝʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ï ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʷ ʵʥʝʨʛʠʷ ʦʪʜʘʸʪʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʧʦʪʨʝʙʠʪʝʣʶ.  

ʅʘ ʧʨʘʢʪʠʢʝ ʚʩʝ ʵʥʝʨʛʦʠʩʪʦʯʥʠʢʠ ʜʝʣʷʪʩʷ: 

× ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʚʠʜʳ ʵʥʝʨʛʠʠ: ʵʥʝʨʛʠʷ ʚʝʪʨʘ, ʵʥʝʨʛʠʷ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ, 
ʛʠʜʨʦʵʥʝʨʛʠʷ, ʵʥʝʨʛʠʷ ʧʨʠʣʠʚʦʚ ʠ ʦʪʣʠʚʦʚ, ʵʥʝʨʛʠʷ ʚʦʣʥ, ʛʝʦʪʝʨʤʘʣʴʥʘʷ 

ʵʥʝʨʛʠʷ, ʙʠʦʵʥʝʨʛʠʷ; 

× ʥʝʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʚʠʜʳ ʵʥʝʨʛʠʠ: ʵʥʝʨʛʠʷ ʛʦʨʶʯʠʭ ʠʩʢʦʧʘʝʤʳʭ (ʫʛʦʣʴ, 
ʥʝʬʪʴ, ʧʨʠʨʦʜʥʳʡ ʛʘʟ), ʷʜʝʨʥʘʷ ʵʥʝʨʛʠʷ. 

ʂʘʞʜʳʡ ʚʠʜ ʵʥʝʨʛʠʠ ʠʤʝʝʪ ʩʚʦʠ ʜʦʩʪʦʠʥʩʪʚʘ, ʥʝʜʦʩʪʘʪʢʠ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ 

ʧʨʠʤʝʥʝʥʠʷ. ʆʩʪʘʥʦʚʠʤʩʷ ʧʦʜʨʦʙʥʝʝ ʥʘ ʧʝʨʩʧʝʢʪʠʚʥʦʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ï 

ʜ̫ʝʨʥʦʡ ʵʥʝʨʛʝʪʠʢʝ.  

Энергия ядерная 

ʗʜʝʨʥʘʷ ʵʥʝʨʛʝʪʠʢʘ ï ʵʪʦ ʩʣʦʞʥʘʷ ʦʪʨʘʩʣʴ, ʚʢʣʶʯʘʶʱʘʷ ʥʝ ʪʦʣʴʢʦ ʘʪʦʤʥʳʝ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʥʦ ʠ ʜʦʙʳʯʫ ʫʨʘʥʘ [4]. ɺ ʪʘʙʣ. 2 ʧʨʠʚʝʜʸʥʳ ʩʪʨʘʥʳ, ʠʤʝʶʱʠʝ ʙʦʣʴʰʠʝ 

ʟʘʧʘʩʳ ʫʨʘʥʘ [2] ʧʦ ʜʘʥʥʳʤ ɺʩʝʤʠʨʥʦʡ ʷʜʝʨʥʦʡ ʘʩʩʦʮʠʘʮʠʠ ʟʘ 2017 ʛ. ʇʦʨʦʜʳ, 

ʩʦʜʝʨʞʘʱʠʝ ʫʨʘʥ, ʜʦʙʳʚʘʶʪʩʷ ʚ ʨʫʜʥʠʢʘʭ. 

 

 
 



ð 128 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʆʢʩʠʜ ʫʨʘʥʘ ʦʪʜʝʣʷʶʪ ʦʪ ʨʫʜʳ, ʘ ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʦʪʭʦʜʳ ʥʘʧʨʘʚʣʷʶʪʩʷ ʥʘ 

ʧʦʣʠʛʦʥ. ɿʘʪʝʤ ʦʢʩʠʜ ʫʨʘʥʘ ʦʪʧʨʘʚʣʷʝʪʩʷ ʥʘ ʟʘʚʦʜ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʪʦʧʣʠʚʥʳʭ 

ʪʘʙʣʝʪʦʢ. ʅʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʪʠʭ ʪʘʙʣʝʪʦʢ ʧʦʤʝʱʘʶʪ ʚ ʦʙʦʣʦʯʢʫ ʠʟ ʩʧʣʘʚʘ 

ʮʠʨʢʦʥʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʦʣʫʯʘʝʪʩʷ ʪʝʧʣʦʚʳʜʝʣʷʶʱʠʡ ʵʣʝʤʝʥʪ. ʅʝʩʢʦʣʴʢʦ ʪʘʢʠʭ 

ʵʣʝʤʝʥʪʦʚ ʩʦʝʜʠʥʷʶʪ ʚ ʪʝʧʣʦʚʳʜʝʣʷʶʱʠʝ ʩʙʦʨʢʠ (ʨʠʩ. 2), ʢʦʪʦʨʳʝ ʜʦʩʪʘʚʣʷʶʪʩʷ ʥʘ 

ʘʪʦʤʥʫʶ ʩʪʘʥʮʠʶ ʠ ʧʦʤʝʱʘʶʪʩʷ ʚ ʘʢʪʠʚʥʫʶ ʟʦʥʫ ʷʜʝʨʥʦʛʦ ʨʝʘʢʪʦʨʘ. ʆʪʨʘʙʦʪʘʥʥʦʝ 

ʷʜʝʨʥʦʝ ʛʦʨʶʯʝʝ ʠʟʚʣʝʢʘʝʪʩʷ ʠʟ ʨʝʘʢʪʦʨʘ, ʦʭʣʘʞʜʘʝʪʩʷ ʠ ʟʘʪʝʤ ʦʪʧʨʘʚʣʷʝʪʩʷ ʚ 

ʩʧʝʮʠʘʣʴʥʦʝ ʭʨʘʥʠʣʠʱʝ, ʪʘʢ ʢʘʢ ʦʥʦ ʩʦʜʝʨʞʠʪ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ [4]. 

ʄʝʞʜʫʥʘʨʦʜʥʦʝ ʘʛʝʥʪʩʪʚʦ ʧʦ ʘʪʦʤʥʦʡ ʵʥʝʨʛʠʠ ʧʨʝʜʩʪʘʚʠʣʦ ʤʝʞʜʫʥʘʨʦʜʥʳʡ 

ʙʘʟʦʚʳʡ ʩʪʘʥʜʘʨʪ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʨʘʜʠʘʮʠʦʥʥʦʡ ʟʘʱʠʪʳ 

(2014 ʛ.) [6]. ɿʜʝʩʴ ʫʢʘʟʘʥʳ ʦʩʥʦʚʥʳʝ ʧʦʜʭʦʜʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʜʠʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ʊʘʢ, ʚʟʘʤʝʥ ʦʙʣʫʯʝʥʠʷ ʪʨʘʥʩʪʝʭʥʦʛʝʥʥʳʤʠ, ʤʝʜʠʮʠʥʩʢʠʤʠ, ʧʨʠʨʦʜʥʳʤʠ, 

ʘʚʘʨʠʡʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʚʚʝʜʝʥʳ ʧʦʥʷʪʠʷ ʪʨʝʭ ʩʠʪʫʘʮʠʡ ʦʙʣʫʯʝʥʠʷ: 

V ʩʠʪʫʘʮʠʷ ʧʣʘʥʠʨʫʝʤʦʛʦ ʦʙʣʫʯʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʝʛʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʷʤʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʜʠʘʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʠ ʚʝʱʝʩʪʚ; 

V ʩʠʪʫʘʮʠʷ ʘʚʘʨʠʡʥʦʛʦ ʦʙʣʫʯʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʝʛʦ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʨʘʜʠʘʮʠʦʥʥʳʭ ʚʳʙʨʦʩʦʚ ʠʣʠ ʜʨʫʛʠʭ ʥʝʧʨʝʜʚʠʜʝʥʥʳʭ ʩʦʙʳʪʠʡ; 

V ʩʠʪʫʘʮʠʷ çʩʦʩʫʱʝʩʪʚʫʶʱʝʛʦè ʦʙʣʫʯʝʥʠʷ ʦʪ ʧʦʚʳʰʝʥʥʦʛʦ 

ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ ʣʠʙʦ ʦʪ ʦʩʪʘʪʦʯʥʳʭ ʢʦʣʠʯʝʩʪʚ ʨʘʜʠʦʘʢʪʠʚʥʳʭ 

ʚʝʱʝʩʪʚ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʝ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ 

ʦʛʨʘʥʠʯʝʥʠʷ ʦʙʣʫʯʝʥʠʷ. 

ɺ ʩʚʷʟʠ ʩ ʚʳʭʦʜʦʤ ʙʘʟʦʚʦʛʦ ʩʪʘʥʜʘʨʪʘ ʥʘ ʚʩʝʭ ʘʪʦʤʥʳʭ ʩʪʘʥʮʠʷʭ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ 

ʨʘʙʦʪʘ ʧʦ ʧʨʠʚʝʜʝʥʠʶ ʢ ʥʝʤʫ ʨʦʩʩʠʡʩʢʠʭ ʧʦʜʭʦʜʦʚ ʠ ʢʨʠʪʝʨʠʝʚ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʣʘ 

ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʪʨʝʭ ʪʠʧʦʚ ʧʨʦʷʚʣʝʥʠʷ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ [6].  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦ ʠʪʦʛʘʤ 2020 ʛ. ʚ ʦʙʣʘʩʪʠ ʢʫʣʴʪʫʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʣʫʯʰʝʡ ʘʪʦʤʥʦʡ ʩʪʘʥʮʠʝʡ ʈʦʩʩʠʠ ʧʨʠʟʥʘʥʘ ɹʘʣʘʢʦʚʩʢʘʷ ɸʕʉ, ʫ ʢʦʪʦʨʦʡ ʜʝʩʷʪʘʷ ʧʦ 

ʩʯʝʪʫ ʧʦʙʝʜʘ ʚ ʵʪʦʤ ʢʦʥʢʫʨʩʝ. ʅʘ ʘʪʦʤʥʦʡ ʩʪʘʥʮʠʠ ʟʘʚʝʨʰʠʣʘʩʴ ʤʦʜʝʨʥʠʟʘʮʠʷ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ 

ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʨʘʜʠʘʮʠʦʥʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʥʘ ʦʙʲʝʢʪʝ [7].  

Основные характеристики ядерной энергетики 

ɼʦʩʪʦʠʥʩʪʚʘ ʵʥʝʨʛʠʠ ʷʜʝʨʥʦʡ: 

¶ ʦʪʩʫʪʩʪʚʠʝ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ; 

¶ ʥʠʟʢʠʝ ʟʘʪʨʘʪʳ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʶ; 

¶ ʥʝʧʨʝʨʳʚʥʘʷ ʨʘʙʦʪʘ ʘʪʦʤʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ. 

ʅʝʜʦʩʪʘʪʢʠ ʵʥʝʨʛʠʠ ʷʜʝʨʥʦʡ:  

- ʦʛʨʦʤʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʣʶʜʝʡ ʧʨʠ ʷʜʝʨʥʦʡ 

ʢʘʪʘʩʪʨʦʬʝ; 

- ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʷʜʝʨʥʳʭ ʦʪʭʦʜʦʚ; 

- ʚʳʩʦʢʠʝ ʟʘʪʨʘʪʳ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʘʪʦʤʥʦʡ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʵʥʝʨʛʠʠ ʷʜʝʨʥʦʡ 

ɼʦʣʷ ʘʪʦʤʥʦʡ ʵʥʝʨʛʠʠ ʚ ʤʠʨʦʚʦʤ ʧʦʪʨʝʙʣʝʥʠʠ (2019 ʛ.) ʩʦʩʪʘʚʠʣʘ 4,3%, ʘ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ï ʚ ʧʨʝʜʝʣʘʭ 10,4%. ɸʪʦʤʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʤʠʨʘ 

ʧʨʦʠʟʚʝʣʠ  ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 2796 ʤʣʨʜ ʢɺʪĀʯ. ʇʨʠ ʵʪʦʤ ʥʘʰʘ ʩʪʨʘʥʘ ʧʦ ʦʙʲʝʤʘʤ 

ʛʝʥʝʨʘʮʠʠ ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʠʟ ʚʝʜʫʱʠʭ ʤʝʩʪ ï 4 ʤʝʩʪʦ (ʧʦʩʣʝ ʉʐɸ, ʌʨʘʥʮʠʠ ʠ ʂʠʪʘʷ) 

[8]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ ʬʫʥʢʮʠʦʥʠʨʫʝʪ 10 ʩʪʘʮʠʦʥʘʨʥʳʭ ʥʘʟʝʤʥʳʭ ʘʪʦʤʥʳʭ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʠ ʦʜʥʘ ʧʣʘʚʫʯʘʷ. ʕʢʩʧʣʫʘʪʠʨʫʝʪʩʷ 38 ʵʥʝʨʛʦʙʣʦʢʦʚ ʩ ʦʙʱʝʡ 

ʤʦʱʥʦʩʪʴʶ 30,3 ɻɺʪ. ʕʪʦ ʩʦʩʪʘʚʣʷʝʪ 8% ʦʪ ʤʠʨʦʚʦʡ ʤʦʱʥʦʩʪʠ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʠ. ʅʘ 

ʨʦʩʩʠʡʩʢʠʭ ʘʪʦʤʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ ʚʳʨʘʙʦʪʢʘ (2019 ʛ.) ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩʦʩʪʘʚʠʣʘ 

19% ʦʪ ʚʩʝʭ ʵʥʝʨʛʦʠʩʪʦʯʥʠʢʦʚ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʚ ʩʪʨʘʥʝ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 129 ð   

 
ʇʨʠʤʝʥʝʥʠʝ ʷʜʝʨʥʦʡ ʵʥʝʨʛʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ: 
Á ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ï ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʟʘ ʩʯʝʪ 
ʫʜʦʙʨʝʥʠʡ (ʘʟʦʪ-15, ʬʦʩʬʦʨ-32) ʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʧʠʱʝʚʳʭ 
ʧʨʦʜʫʢʪʘʭ; ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʠʢʠ ʩʪʝʨʠʣʠʟʘʮʠʠ ʥʘʩʝʢʦʤʳʭ (SIT), ʢʦʪʦʨʘʷ 
ʩʣʫʞʠʪ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʨʝʜʠʪʝʣʝʡ ʚ ʧʦʩʝʚʘʭ; 

Á ʧʠʱʝʚʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ï ʷʜʝʨʥʳʝ ʨʝʘʢʪʦʨʳ ʧʨʦʠʟʚʦʜʷʪ ʪʝʧʣʦ, 
ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʧʨʝʩʥʝʥʠʷ ʚʦʜʳ, ʪ. ʝ. ʠʟ ʩʦʣʝʥʦʡ 
ʤʦʨʩʢʦʡ ʚʦʜʳ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʚʦʜʫ, ʧʨʠʛʦʜʥʫʶ ʜʣʷ ʧʠʪʴʷ; 

Á ʤʝʜʠʮʠʥʘ ï ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʣʘʩʪʠ ï 
ʷʜʝʨʥʘʷ ʤʝʜʠʮʠʥʘ (ʨʝʥʪʛʝʥʦʚʩʢʠʝ ʣʫʯʠ, ʨʘʜʠʦʪʝʨʘʧʠʷ); 

Á ʢʦʩʤʠʯʝʩʢʘʷ ʩʬʝʨʘ ï ʩʠʩʪʝʤʳ ʷʜʝʨʥʦʛʦ ʜʝʣʝʥʠʷ ʧʣʫʪʦʥʠʷ-238 
ʠʩʧʦʣʴʟʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʨʘʜʠʦʠʟʦʪʦʧʥʳʭ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʭ 
ʛʝʥʝʨʘʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʢʦʩʤʠʯʝʩʢʠʭ ʟʦʥʜʦʚ. 

ʕʥʝʨʛʠʷ ʷʜʝʨʥʘʷ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʘʪʦʤʥʳʭ ʣʝʜʦʢʦʣʘʭ (ʨʠʩ. 3), ʧʦʩʪʨʦʝʥʥʳʭ  
ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʚʦʜʘʭ, ʢʨʫʛʣʦʛʦʜʠʯʥʦ ʧʦʢʨʳʪʳʭ ʣʴʜʦʤ. ʆʜʥʦ ʠʟ ʛʣʘʚʥʳʭ 

ʧʨʝʠʤʫʱʝʩʪʚ ʘʪʦʤʥʦʛʦ ʣʝʜʦʢʦʣʘ ʚ ʪʦʤ, ʯʪʦ ʦʪʩʫʪʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʨʝʛʫʣʷʨʥʦʡ 
ʜʦʟʘʧʨʘʚʢʝ, ʢʦʛʜʘ ʦʥʘ ʟʘʪʨʫʜʥʝʥʘ ʠʣʠ ʚʦʚʩʝ ʦʪʩʫʪʩʪʚʫʝʪ [8]. 

 

 

 
ɻʦʩʢʦʨʧʦʨʘʮʠʷ çʈʦʩʘʪʦʤè ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʧʣʘʚʫʯʠʝ ʘʪʦʤʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʘʨʢʪʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ. ʇʝʨʚʘʷ ʚ ʤʠʨʝ ʧʣʘʚʫʯʘʷ ʘʪʦʤʥʘʷ 
ʪʝʧʣʦʵʣʝʢʪʨʦʩʪʘʥʮʠʷ (ʨʠʩ. 4) ʦʩʥʘʱʝʥʘ ʜʚʫʤʷ ʩʫʜʦʚʳʤʠ ʨʝʘʢʪʦʨʘʤʠ. ʉʫʜʥʦ ʧʨʦʠʟʚʦʜʠʪ 
ʜʦʩʪʘʪʦʯʥʫʶ ʤʦʱʥʦʩʪʴ ʪʝʧʣʘ ʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ  ʜʣʷ ʛʦʨʦʜʘ ʩ ʥʘʩʝʣʝʥʠʝʤ 100 ʪʳʩ. 
ʯʝʣʦʚʝʢ. ʉʪʘʥʮʠʷ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʦʧʨʝʩʥʝʥʠʷ ʚʦʜʳ. 
ʆʞʠʜʘʝʤʳʡ ʩʨʦʢ ʩʣʫʞʙʳ ʩʪʘʥʮʠʠ - 40 ʣʝʪ [8]. 

Прогнозы развития ядерной энергетики 
ʄʠʨʦʚʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ ʚ ʢʦʤʤʝʨʯʝʩʢʠʭ ʮʝʣʷʭ ʨʝʟʢʦ ʫʚʝʣʠʯʠʣʦʩʴ ʩ 1950 

ʛ., ʘ ʢ 2030 ʛ. ʩʦʩʪʘʚʠʪ ʙʦʣʝʝ 15 ʤʣʨʜ ʪ. ʥ. ʵ (ʨʠʩ. 5). ɼʦʣʷ ʚ ʦʙʱʝʤ ʨʦʩʪʝ ʧʦʪʨʝʙʣʝʥʠʷ 
ʵʥʝʨʛʠʠ ʩ 1850 ʛ. ʧʦ 2030 ʛ. ʧʦʥʠʟʠʣʘʩʴ ʧʨʠʤʝʨʥʦ ʥʘ 2,5% ʟʘ ʩʯʸʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʨʫʛʠʭ 
ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. 

 

 
ʈʠʩ. 5. ʇʨʦʛʥʦʟ ʨʘʟʚʠʪʠʷ ʤʠʨʦʚʦʡ ʵʥʝʨʛʝʪʠʢʠ ʜʦ 2030 ʛ. [8] 
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Заключение 

ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʵʥʝʨʛʝʪʠʢʠ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʦʩʪʘʶʪʩʷ 

ʷʜʝʨʥʘʷ ʠ ʫʛʦʣʴʥʘʷ ʵʥʝʨʛʝʪʠʢʘ. ɸʕʉ ʵʢʦʥʦʤʠʯʥʝʝ ʦʙʳʯʥʳʭ ʪʝʧʣʦʚʳʭ ʩʪʘʥʮʠʡ, ʘ ʧʨʠ 

ʧʨʘʚʠʣʴʥʦʡ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ï ʵʪʦ ʯʠʩʪʳʝ ʵʥʝʨʛʦʠʩʪʦʯʥʠʢʠ. ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ 

ʧʨʝʠʤʫʱʝʩʪʚ ʷʜʝʨʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʝʨʛʠʠ ʷʜʝʨʥʦʡ ʚ ʨʘʟʣʠʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʚʳʩʦʢʦ ï ʦʪ 

ʧʠʱʝʚʦʡ ʜʦ ʢʦʩʤʠʯʝʩʢʦʡ. 

ʄʠʨʦʚʳʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʙʣʠʞʘʡʰʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʙʫʜʫʪ ʪʦʣʴʢʦ 

ʚʦʟʨʘʩʪʘʪʴ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʠ 

ʨʘʟʚʠʚʘʪʴ ʚʩʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ. ɹʫʜʫʱʝʝ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʟʘʚʠʩʠʪ ʦʪ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʠ ʥʘʜʝʞʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʧʨʦʮʝʩʩʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʘʪʦʤʥʦʡ ʩʪʘʥʮʠʠ. ɸ 

ʩʘʤʦʝ ʛʣʘʚʥʦʝ ʦʥʠ ʜʦʣʞʥʳ ʠʤʝʪʴ ʥʘʜʝʞʥʫʶ ʟʘʱʠʪʫ ʥʘ ʚʝʩʴ ʧʝʨʠʦʜ ʝʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ 

ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʫʜʘʣʝʥʠʷ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ. 
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Аннотация 

ʉʦʚʨʝʤʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʦʪʢʨʳʚʘʶʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʦʡ ʪʝʭʥʠʢʠ, ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʨʦʙʦʪʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɸʚʪʦʨʳ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʦʧʠʩʳʚʘʶʪ ʦʧʳʪ 

ʧʨʠʤʝʥʝʥʠʷ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʠʢʠ ʥʘ ʰʘʭʪʘʭ ʠ ʨʫʜʥʠʢʘʭ, ʧʦʢʘʟʳʚʘʶʪ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʪʨʘʩʣʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʠ ʩʥʠʞʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ. 

Ключевые слова: ʠʥʥʦʚʘʮʠʠ, ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʛʦʨʥʦʜʦʙʳʚʘʶʱʘʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ, ʦʙʨʘʟʮʳ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʠʢʠ, 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ. 
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Abstract 

Modern features of the development of the mining industry open up wide 

opportunities for the introduction of innovative technological solutions, the use of new 

equipment, automation and robotization of production. The authors of this article consider 

new opportunities, describe the experience of using robotic technology in mines and mines, 

show the relevance of the problem under consideration and the prospects for the development 

of innovative activities in the industry to increase labor productivity and reduce industrial 

injuries. 

Keywords: innovations, innovative technologies, mining industry, technological 

progress, samples of robotic equipment, labor productivity. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʛʦʨʥʦʜʦʙʳʚʘʶʱʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʟʘʥʠʤʘʝʪ ʚʘʞʥʦʝ ʤʝʩʪʦ 

ʚ ʵʢʦʥʦʤʠʢʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ,  ʜʘʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʛʦʩʙʶʜʞʝʪ ʠ 

ʠʛʨʘʝʪ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ɺʅʇ ʥʘʰʝʡ ʩʪʨʘʥʳ. ʇʦʵʪʦʤʫ, ʨʘʟʨʘʙʦʪʢʘ ʠ 

ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ ʠ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʡ ʤʝʨʦʡ ʜʣʷ 

ʧʦʜʜʝʨʞʢʠ ʝʸ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʤ 

ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʤ ʧʨʝʜʧʨʠʷʪʠʠ ʦʧʨʝʜʝʣʷʶʪ ʝʛʦ ʫʩʧʝʭ ʚ ʙʫʜʫʱʝʤ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʨʝʘʣʴʥʦʩʪʴ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ. ɸʢʪʠʚʠʟʠʨʦʚʘʪʴ 

ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚʦʟʤʦʞʥʦ ʧʫʪʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʤʝʪʦʜʠʢ ʠ ʚʥʝʜʨʝʥʠʷ ʧʨʦʛʨʝʩʩʠʚʥʦʡ ʤʝʪʦʜʠʢʠ ʫʧʨʘʚʣʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʨʠʩʢʘʤʠ. 

ʊʝʨʤʠʥ çʠʥʥʦʚʘʮʠʷè ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʯʨʝʟʚʳʯʘʡʥʦ ʤʥʦʛʦʦʙʨʘʟʥʳʡ ʠ ʩʣʦʞʥʳʡ 

ʧʨʦʮʝʩʩ ʠʟʤʝʥʝʥʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʦʨʛʘʥʠʟʘʮʠʠ, ʝʝ ʚʥʝʰʥʝʡ ʠ 

ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʝ. ʁ. ʐʫʤʧʝʪʝʨ ʪʨʘʢʪʫʝʪ ʠʥʥʦʚʘʮʠʶ ʢʘʢ ʥʦʚʫʶ ʥʘʫʯʥʦ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʢʦʤʙʠʥʘʮʠʶ, ʤʦʪʠʚʠʨʦʚʘʥʥʫʶ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʤ ʜʫʭʦʤ, ʪ.ʝ. 

ʣʶʙʦʝ ʥʦʚʰʝʩʪʚʦ ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʦʡ ʚʳʙʦʨʢʦʡ ʨʝʩʫʨʩʦʚ ʠʟ ʫʞʝ ʠʤʝʶʱʠʭʩʷ ʟʥʘʥʠʡ 

(ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʪʝʦʨʠʠ, ʤʝʪʦʜʠʢʠ ʠ ʪ.ʜ.) ʠ ʦʧʳʪʘ [1]. ɼʣʷ ʈʌ ʧʝʨʝʭʦʜ ʢ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʵʢʦʥʦʤʠʢʝ, ʦʧʪʠʤʘʣʴʥʳʡ ʚʳʙʦʨ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʩʪʨʘʪʝʛʠʡ ʠ 

ʧʦʚʳʰʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤʠ, ʦʩʦʙʝʥʥʦ ʚ 

ʩʦʚʨʝʤʝʥʥʳʡ ʧʝʨʠʦʜ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʵʢʦʥʦʤʠʢʠ 

ʧʦʩʣʝ ʢʨʠʟʠʩʘ. 

ʀʥʥʦʚʘʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʜʦʣʞʥʘ ʙʳʪʴ ʩʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʥʦ ʚʤʝʩʪʝ ʩ ʪʝʤ ʦʥʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʩʨʝʜʩʪʚ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʤʧʘʥʠʡ 

ʠ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ. ɺʘʞʥʝʡʰʝʡ ʮʝʣʴʶ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʦʪʩʪʘʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʢʣʘʜʦʚ ʭʦʟʷʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʨʦʮʝʩʩʦʚ ʤʦʜʝʨʥʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ ʚ ʨʝʛʠʦʥʘʭ ʈʌ ʠ ʩʪʨʘʥʝ ʚ ʮʝʣʦʤ. ʈʝʰʘʶʪʩʷ ʪʘʢʠʝ 

ʧʨʦʙʣʝʤʳ ʧʫʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʠ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʦʜʜʝʨʞʢʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [2]. 

ʆʩʥʦʚʥʳʝ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʧʨʠʟʥʘʢʠ ʠʥʥʦʚʘʮʠʡ, ʚ ʪ.ʯ. ʚ ʜʦʙʳʚʘʶʱʠʭ ʦʪʨʘʩʣʷʭ, 

ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ [3]: 

½ ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʥʦʚʠʟʥʘ ʪʝʭʥʠʢʠ, ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 
ʨʝʰʝʥʠʡ; 

½ ʆʙʝʩʧʝʯʝʥʠʝ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʨʦʩʪʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʡʩʪʚʫʶʱʝʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʣʠ ʦʪʢʨʳʪʠʝ ʥʦʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ; 

½ ʋʩʧʝʰʥʦʝ ʚʥʝʜʨʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʠʣʠ ʤʝʭʘʥʠʟʤʦʚ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ 
ʠʣʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ. 

½ ʆʩʚʦʝʥʠʝ ʩʣʦʞʥʳʭ ʠ çʥʠʟʢʦʨʝʥʪʘʙʝʣʴʥʳʭè ʤʝʩʪʦʨʦʞʜʝʥʠʡ; 

½ ʈʘʩʰʠʨʝʥʠʝ ʨʝʩʫʨʩʥʦʡ ʙʘʟʳ; 

½ ʈʦʩʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ; 



ð 132 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

½ ʋʚʝʣʠʯʝʥʠʝ ʦʙʲʸʤʦʚ ʜʦʙʳʯʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ; 

½ ʈʘʩʰʠʨʝʥʠʝ ʩʧʝʢʪʨʘ ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ (ʥʦʚʳʝ ʨʳʥʢʠ); 

½ ʉʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ; 

½ ʇʦʚʳʰʝʥʠʝ ʵʢʦʣʦʛʠʯʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

½ ʇʦʚʳʰʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʝʜʝʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ, ʩʥʠʞʝʥʠʝ ʪʨʘʚʤʘʪʠʟʤʘ 
ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ; 

½ ʅʦʚʳʝ ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ. 

ʀʤʝʥʥʦ ʜʝʬʠʮʠʪ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ ʟʘʯʘʩʪʫʶ ʩʣʫʞʠʪ ʦʩʥʦʚʥʳʤ 

ʧʨʝʧʷʪʩʪʚʠʝʤ ʥʘ ʧʫʪʠ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʜʫʢʪʘ.  

ʍʦʨʦʰʦ ʠʟʚʝʩʪʥʦ, ʥʘʩʢʦʣʴʢʦ ʦʧʘʩʝʥ ʠ ʪʷʞʝʣ ʪʨʫʜ ʤʝʪʘʣʣʫʨʛʦʚ, ʰʘʭʪʝʨʦʚ, 

ʨʘʙʦʯʠʭ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʢʘʢ ʤʥʦʛʦ ʫʛʣʷ, ʨʫʜʳ, ʜʨʫʛʠʭ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ ʥʫʞʥʦ ʥʘʰʝʤʫ ʩʦʚʨʝʤʝʥʥʦʤʫ ʥʘʨʦʜʥʦʤʫ ʭʦʟʷʡʩʪʚʫ. ɸ ʚ ʙʫʜʫʱʝʤ ʠʭ 

ʧʦʪʨʝʙʫʝʪʩʷ ʝʱʝ ʙʦʣʴʰʝ! ʆʜʥʘʢʦ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʜʦʙʳʯʘ ʩʪʘʥʦʚʠʪʩʷ ʩʣʦʞʥʝʝ, ʪʘʢ ʢʘʢ 

ʧʨʠʭʦʜʠʪʩʷ ʚʝʩʪʠ ʝʝ ʠʟ ʧʣʘʩʪʦʚ ʚʩʝ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʟʘʣʝʛʘʥʠʷ. ɻʜʝ ʞʝ ʚʳʭʦʜ? ʅʝʣʴʟʷ 

ʦʙʨʝʢʘʪʴ ʥʘ ʚʨʝʜʥʳʡ ʜʣʷ ʟʜʦʨʦʚʴʷ, ʦʧʘʩʥʳʡ ʜʣʷ ʞʠʟʥʠ ʪʨʫʜ ʚʩʝ ʙʦʣʴʰʝʝ ʠ ʙʦʣʴʰʝʝ 

ʯʠʩʣʦ ʣʶʜʝʡ! ʅʘʦʙʦʨʦʪ, ʥʘʜʦ ʚ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʙʣʝʛʯʠʪʴ ʝʛʦ ʠ ʦʙʝʟʦʧʘʩʠʪʴ 

ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʙʦʪʘʶʱʠʭ ʚ ʰʘʭʪʘʭ. ʀ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʝʣʘʪʴ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ.  

ʊʨʫʜ ʰʘʭʪʝʨʦʚ ʧʦʩʪʦʷʥʥʦ ʤʝʭʘʥʠʟʠʨʫʝʪʩʷ ʠ ʘʚʪʦʤʘʪʠʟʠʨʫʝʪʩʷ, ʝʩʣʠ ʨʘʥʴʰʝ ʵʪʦ 

ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʪʦʤ, ʯʪʦ ʤʦʱʥʳʡ ʫʛʦʣʴʥʳʡ ʢʦʤʙʘʡʥ ʚʳʪʝʩʥʠʣ ʦʪʙʦʡʥʳʡ ʤʦʣʦʪʦʢ, ʘ 

ʜʝʨʝʚʷʥʥʳʝ ʩʪʦʡʢʠ, ʧʦʜʧʠʨʘʶʱʠʝ ʢʨʦʚʣʶ ʚʳʨʘʙʦʪʢʠ, ʟʘʤʝʥʠʣʘ ʛʠʜʨʘʚʣʠʯʝʩʢʘʷ 

ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʘʷ ʢʨʝʧʴ, ʪʦ ʩ ʧʨʠʭʦʜʦʤ ʚ ʰʘʭʪʫ ʨʦʙʦʪʦʚ ʠʟʤʝʥʷʝʪʩʷ ʚʝʩʴ ʧʨʦʮʝʩʩ 

ʜʦʙʳʯʠ ʫʛʣʷ ð ʪʝʧʝʨʴ ʝʛʦ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʝʜʠʥʳʡ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʡ ʢʦʤʧʣʝʢʩ. 

ʈʝʟʮʳ ʨʦʙʦʪʘ-ʰʘʭʪʸʨʘ, ʜʚʠʛʘʷʩʴ ʚʜʦʣʴ ʟʘʙʦʷ, ʩʥʠʤʘʶʪ ʩʣʦʡ ʫʛʣʷ ʧʦ ʚʩʝʡ ʢʨʦʤʢʝ ʧʣʘʩʪʘ, 

ʧʨʠʯʝʤ ʩʝʢʮʠʠ ʢʨʝʧʠ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʩʚʦʜ, ʩʣʫʞʘʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʧʦʨʦʡ ʜʣʷ ʩʘʤʠʭ 

ʨʝʟʮʦʚ. ɸ ʩʝʢʮʠʠ ʢʨʝʧʠ, ʥʝ ʟʘʛʨʫʞʝʥʥʳʝ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʧʦʜʪʷʛʠʚʘʶʪʩʷ 

ʤʝʭʘʥʠʟʤʘʤʠ ʚʩʣʝʜ ʟʘ ʫʭʦʜʷʱʠʤʠ ʚʧʝʨʸʜ ʨʝʟʮʘʤʠ ʠ ʪʘʤ ʟʘʥʠʤʘʶʪ ʩʚʦʝ ʨʘʙʦʯʝʝ 

ʧʦʣʦʞʝʥʠʝð ʧʦʜʧʠʨʘʶʪ ʩʚʦʜ; ʦʩʚʦʙʦʜʠʚʰʠʝʩʷ ʢ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʩʝʢʮʠʠ ʧʨʦʜʚʠʛʘʶʪʩʷ 

ʤʝʭʘʥʠʟʤʘʤʠ ʜʘʣʴʰʝ. ɺʩʝ ʵʪʦ ʦʙʣʝʛʯʠʣʦ ʜʦʙʳʯʫ ʫʛʣʷ, ʩʜʝʣʘʣʦ ʝʝ ʥʝ ʪʘʢʦʡ ʦʧʘʩʥʦʡ, ʚʦ 

ʤʥʦʛʦ ʨʘʟ ʫʚʝʣʠʯʠʣʦ ʚʳʨʘʙʦʪʢʫ, ʥʦ ʥʝ ʜʘʣʦ ʢʘʨʜʠʥʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ð ʥʝ 

ʦʩʚʦʙʦʜʠʣʦ ʯʝʣʦʚʝʢʘ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʝʙʳʚʘʥʠʷ ʚ ʟʘʙʦʝ, ʥʝ ʦʙʝʩʧʝʯʠʣʦ ʧʦʣʥʦʡ ʝʛʦ 

ʟʘʤʝʥʳ ʤʘʰʠʥʘʤʠ.  

ʅʦʚʦʢʨʘʤʘʪʦʨʩʢʠʡ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʡ ʟʘʚʦʜ (ʋʢʨʘʠʥʘ) ʩʦʟʜʘʣ ʫʛʦʣʴʥʳʡ 

ʧʨʦʭʦʜʯʝʩʢʠʡ ʢʦʤʙʘʡʥ ʇ-110, ʢʦʪʦʨʳʡ ʦʩʥʘʱʝʥ ʩʠʩʪʝʤʘʤʠ ʩʘʤʦʜʠʘʛʥʦʩʪʠʢʠ ʠ 

ʩʠʩʪʝʤʦʡ ʨʘʜʠʦʫʧʨʘʚʣʝʥʠʷ ʥʘ ʙʘʟʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʚ. ʂʘʨʘʛʘʥʜʠʥʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʨʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ) ʧʦʰʝʣ ʝʱʝ ʜʘʣʴʰʝ, 

ʠ ʨʘʟʨʘʙʦʪʘʣ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʥʘ ʦʩʥʦʚʝ ʩʝʨʠʡʥʳʭ ʢʦʤʧʣʝʢʪʫʶʱʠʭ. ʆʥ 

ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʫʛʦʣʴʥʳʝ ʧʣʘʩʪʳ ʤʦʱʥʦʩʪʴʶ 2ï5 ʤ, ʩ ʫʛʣʦʤ ʧʘʜʝʥʠʷ ʜʦ 55Á ʚ 

ʦʙʳʯʥʳʭ ʠ ʩʣʦʞʥʳʭ ʫʩʣʦʚʠʷʭ, ʘ ʪʘʢʞʝ ʚʝʩʪʠ ʩʝʣʝʢʪʠʚʥʫʶ ʚʳʝʤʢʫ ʠ ʦʪʨʘʙʦʪʢʫ 

ʣʦʢʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʚʳʨʘʙʦʪʦʢ. ʉʫʪʦʯʥʘʷ ʜʦʙʳʯʘ 

ʫʛʣʷ ʩ ʟʦʣʴʥʦʩʪʴʶ 6ï8% ʩʦʩʪʘʚʣʷʝʪ 3000ï3500 ʪʦʥʥ ʧʨʠ ʩʝʣʝʢʪʠʚʥʦʡ ʚʳʝʤʢʝ, ʘ ʧʨʠ 

ʦʙʳʯʥʦʡ ʚʳʝʤʢʝ 5000ï8000 ʪ/ʩʫʪ ʩ ʟʦʣʴʥʦʩʪʴʶ 25ï30% ʙʝʟ ʧʨʠʩʫʪʩʪʚʠʷ ʣʶʜʝʡ ʚ 

ʦʯʠʩʪʥʦʤ ʟʘʙʦʝ. ɺ ʩʦʩʪʘʚ ʢʦʤʧʣʝʢʩʘ ʚʭʦʜʷʪ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʘʷ ʢʨʝʧʴ ʠ ʚʳʝʤʦʯʥʳʡ 

ʤʘʥʠʧʫʣʷʪʦʨ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ. ʕʪʦʪ ʨʦʙʦʪ-ʰʘʭʪʝʨ ʧʨʦʰʝʣ ʩʪʝʥʜʦʚʳʝ ʠ 

ʰʘʭʪʥʳʝ ʠʩʧʳʪʘʥʠʷ. ɺ ʮʝʣʦʤ, ʩʦʟʜʘʥʠʝ ʢʦʤʧʣʝʢʩʥʦ-ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʛʦ ʟʘʙʦʷ (ʅʂʄɿ) 

ʩʦʟʜʘʣʦ ʚʩʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʦʙʦʪʠʟʘʮʠʠ ʧʦʜʟʝʤʥʦʡ ʜʦʙʳʯʠ ʫʛʣʷ. 

ʂʨʦʤʝ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʤʘʰʠʥ, ʩʦʟʜʘʶʪ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ, 

ʚʳʧʦʣʥʷʶʱʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʛʦʨʥʦʧʨʦʭʦʜʯʝʩʢʠʝ ʨʘʙʦʪʳ, ʙʫʨʝʥʠʝ ʰʫʨʬʦʚ, ʟʘʧʦʣʥʝʥʠʝ 

ʠʭ ʚʟʨʳʚʯʘʪʢʦʡ, ʧʦʛʨʫʟʢʫ ʧʦʨʦʜʳ ʠ ʧʨʦʯʝʝ. ʅʘʧʨʠʤʝʨ, ʥʘ ʊʫʛʥʫʡʩʢʦʤ ʫʛʦʣʴʥʦʤ 

ʨʘʟʨʝʟʝ ʢʦʤʧʘʥʠʠ ʉʋʕʂ ʦʪʨʘʙʘʪʳʚʘʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʙʫʨʝʥʠʷ ʥʘ 

ʙʘʟʝ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʛʦ ʙʫʨʦʚʦʛʦ ʩʪʘʥʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʧʘʥʠʠ ATLAS Copco [4]. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 133 ð   

 

ʀʥʪʝʨʝʩʝʥ ʦʧʳʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʡ ʥʠʟʢʦʧʨʦʬʠʣʴʥʦʡ 

ʧʦʛʨʫʟʦʯʥʦ-ʜʦʩʪʘʚʦʯʥʦʡ ʤʘʰʠʥʳ XLPD ʥʘ ʈʫʜʥʠʢʝ ˉ8 ʇɸʆ çʇʇɻʍʆè [8]. ʄʝʩʪʦʤ 

ʧʨʦʚʝʜʝʥʠʷ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʫʯʘʩʪʦʢ ˉ8-708, ʥʘ ʢʦʪʦʨʦʤ 

ʜʦ ʥʘʯʘʣʘ ʠʩʧʳʪʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʪʘʥʜʘʨʪʥʘʷ ʧʦʛʨʫʟʦʯʥʦ-ʜʦʩʪʘʚʦʯʥʘʷ ʤʘʰʠʥʘ ʇɼ-

2ʕ. ɺ ʭʦʜʝ ʠʩʧʳʪʘʥʠʡ ʜʘʥʥʦʡ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʡ ʤʘʰʠʥʳ ʚʳʷʚʣʝʥʳ ʝʝ ʦʩʥʦʚʥʳʝ 

ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ ˉ1. 

ʊʘʙʣʠʮʘ ˉ1. 
 ɼʦʩʪʦʠʥʩʪʚʘ ʅʝʜʦʩʪʘʪʢʠ 

1. ʅʘʭʦʞʜʝʥʠʝ ʦʧʝʨʘʪʦʨʘ ʚ ʙʝʟʦʧʘʩʥʦʡ ʟʦʥʝ 

ɼʣʷ ʦʧʝʨʘʪʦʨʘ ʟʘʪʨʫʜʥʠʪʝʣʴʥʘ ʨʘʙʦʪʘ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ ʙʦʣʝʝ 40 ʤ ʚ ʪʝʯʝʥʠʠ ʚʩʝʡ 

ʩʤʝʥʳ 

2. 
ɺʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʧʨʠ ʥʘʨʫʰʝʥʠʠ ʢʨʝʧʠ ʛʦʨʥʦʡ 

ʚʳʨʘʙʦʪʢʠ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʧʝʨʘʪʦʨʘ 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʜʚʫʭ ʇɼʄ 

ʚ ʦʜʥʦʤ ʙʣʦʢʝ 

3. 

ʇʨʠʤʝʥʝʥʠʝ ʛʫʩʝʥʠʯʥʦʛʦ ʭʦʜʘ, ʧʦʚʳʰʝʥʥʘʷ 

ʧʨʦʭʦʜʠʤʦʩʪʴ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʦʜʦʣʝʥʠʷ ʫʢʣʦʥʦʚ 

ʜʦ 30
0 

ʂʠʥʝʤʘʪʠʢʘ ʧʦʜʲʝʤʘ ʥʝ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʣʘʥʠʨʦʚʢʠ 

ʜʥʘ ʟʘʙʦʷ ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʫʢʣʦʥʘʭ 

4. 
ʋʤʝʥʴʰʝʥʠʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 1 ʤ ʩʨʝʜʥʝʡ ʚʳʩʦʪʳ 

ʦʯʠʩʪʥʦʡ ʟʘʭʦʜʢʠ 
 

5. 
ɺʦʟʤʦʞʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʤʘʣʦʤʦʱʥʳʭ 

ʧʣʘʩʪʦʦʙʨʘʟʥʳʭ ʨʫʜʥʳʭ ʪʝʣ 
 

6. 

ʐʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʥʜʘʨʪʥʳʭ ʫʟʣʦʚ ʠ 

ʘʛʨʝʛʘʪʦʚ, ʧʨʠʤʝʥʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ 

Deutz 

 

7. 
ɹʝʟʦʪʢʘʟʥʦʩʪʴ ʚ ʨʘʙʦʪʝ ʠ ʚʳʩʦʢʘʷ 

ʨʝʤʦʥʪʦʧʨʠʛʦʜʥʦʩʪʴ 
 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʡ ʥʠʟʢʦʧʨʦʬʠʣʴʥʳʡ ʧʦʛʨʫʟʯʠʢ XLPD ʧʦʢʘʟʘʣ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʧʦʣʦʛʦʧʘʜʘʶʱʠʭ ʨʫʜʥʳʭ ʪʝʣ, ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʰʠʥʳ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʘʷʚʣʝʥʥʳʤ, ʜʦʩʪʠʛʥʫʪʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʦʧʦʩʪʘʚʠʤʘ ʩ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʇɼʄ, ʧʨʠʤʝʥʷʝʤʳʭ ʥʘ ʨʫʜʥʠʢʝ, ʨʘʟʫʙʦʞʠʚʘʥʠʝ ʚ 

ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʟʘʭʦʜʢʘʭ ʫʤʝʥʴʰʝʥʦ ʥʘ 33 ʧʨʦʮʝʥʪʘ, ʧʨʠ ʵʪʦʤ ʩʫʱʝʩʪʚʝʥʥʦ 

ʧʦʚʳʰʘʝʪʩʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʝʜʝʥʠʷ ʨʘʙʦʪ [8]. 

ʇʨʦʮʝʩʩ ʨʦʙʦʪʠʟʘʮʠʠ ʚ ʜʦʙʳʚʘʶʱʝʡ ʦʪʨʘʩʣʠ ʧʦʟʚʦʣʷʝʪ, ʚʦ-ʧʝʨʚʳʭ, ʨʘʩʰʠʨʠʪʴ 

ʜʦʙʳʯʫ ʫʛʣʷ, ʧʦʩʢʦʣʴʢʫ ʨʦʙʦʪʳ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʚ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʰʘʭʪʥʳʭ ʫʩʣʦʚʠʷʭ, ʩ 

ʛʣʫʙʦʢʦ ʟʘʣʝʛʘʶʱʠʤʠ ʧʣʘʩʪʘʤʠ. ɼʦʙʳʯʫ ʤʦʞʥʦ ʙʫʜʝʪ ʚʝʩʪʠ ʚ ʥʝʧʨʝʨʳʚʥʦʤ, 

ʢʨʫʛʣʦʩʫʪʦʯʥʦʤ ʨʝʞʠʤʝ, ʪ.ʢ. ʨʦʙʦʪʫ-ʰʘʭʪʝʨʫ ʥʝ ʥʫʞʥʦ ʧʦʜʥʠʤʘʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ, ʥʝ 

ʪʨʝʙʫʝʪʩʷ ʦʪʜʳʭ. ʋʧʨʘʚʣʝʥʠʝ ʨʦʙʦʪʘʤʠ ʤʦʞʝʪ ʚʝʩʪʠʩʴ ʜʠʩʪʘʥʮʠʦʥʥʦ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʠʟ 

ʙʝʟʦʧʘʩʥʳʭ ʜʣʷ ʯʝʣʦʚʝʢʘ ʤʝʩʪ. ʊʘʢʞʝ ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʥʠʝ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ ʨʦʙʦʪʦʚ. 

ɺʦ-ʚʪʦʨʳʭ, ʢʘʨʜʠʥʘʣʴʥʦ ʨʝʰʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʝ ʰʘʭʪʳ ʥʝ ʪʨʝʙʫʶʪ ʨʝʛʫʣʷʨʥʦʛʦ ʧʨʠʩʫʪʩʪʚʠʷ ʣʶʜʝʡ ʧʦʜ ʟʝʤʣʝʡ. 

ʈʦʙʦʪʳ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʚ ʙʝʩʢʠʩʣʦʨʦʜʥʦʡ ʘʪʤʦʩʬʝʨʝ, ʯʪʦ ʩʘʤʦ ʧʦ ʩʝʙʝ ʠʩʢʣʶʯʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʛʦʨʘʥʠʷ ʠ ʚʟʨʳʚʘ ʤʝʪʘʥʘ. ʆʪʩʫʪʩʪʚʠʝ ʣʶʜʝʡ ʚ ʰʘʭʪʘʭ ʠʩʢʣʶʯʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʛʠʙʝʣʠ ʥʘ ʧʦʜʟʝʤʥʳʭ ʨʘʙʦʪʘʭ. 

ɺ-ʪʨʝʪʴʠʭ, ʚ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʰʘʭʪʘʭ ʧʘʨʘʣʣʝʣʴʥʦ ʤʦʞʥʦ ʜʦʙʳʚʘʪʴ ʢʨʦʤʝ 

ʫʛʣʷ ʝʱʝ ʠ ʤʝʪʘʥ, ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʣʦʞʥʳʭ ʠ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʩʠʩʪʝʤ ʜʝʛʘʟʘʮʠʠ 

ʧʣʘʩʪʦʚ, ʜʣʷ ʯʝʛʦ ʜʦʩʪʘʪʦʯʥʦ ʦʙʦʨʫʜʦʚʘʪʴ ʟʘʙʦʡ ʩʨʝʜʩʪʚʘʤʠ ʦʪʢʘʯʢʠ ʤʝʪʘʥʘ ʩ ʝʛʦ 

ʧʦʩʣʝʜʫʶʱʝʡ ʦʯʠʩʪʢʦʡ ʠ ʧʝʨʝʨʘʙʦʪʢʦʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʇʦʢʘ ʧʦʣʥʘʷ ʨʦʙʦʪʠʟʘʮʠʷ ʰʘʭʪ ʚʠʜʠʪʩʷ ʥʘʤ ʚ ʜʘʣʝʢʠʭ ʧʝʨʩʧʝʢʪʠʚʘʭ, ʘ ʩʧʘʩʝʥʠʝ 

ʣʶʜʝʡ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ ʠ ʤʦʙʠʣʴʥʳʤʠ ʨʦʙʦʪʘʤʠ ʘʢʪʫʘʣʴʥʦ ʫʞʝ ʩʝʡʯʘʩ. 

ɺ ʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ 

ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʧʦʩʪʘʚʱʠʢʘʤʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɻʣʘʚʥʘʷ ʮʝʣʴ ï ʵʪʦ çʙʝʟʣʶʜʥʦʝ ʛʦʨʥʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦè: ʧʨʠʤʝʥʝʥʠʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʤʘʰʠʥʘʤʠ ʠ ʧʦʣʥʘʷ 

ʨʦʙʦʪʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ [5].  



ð 134 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʀʟ ʚʩʝʭ ʚʠʜʦʚ ʘʚʘʨʠʡ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤʠ ʷʚʣʷʶʪʩʷ ʚʟʨʳʚʳ ʛʘʟʘ ʠ ʫʛʦʣʴʥʦʡ 

ʧʳʣʠ, ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʟʥʠʢʘʶʱʝʡ ʫʜʘʨʥʦʡ ʚʦʣʥʳ 

ʨʘʟʨʫʰʘʶʪ ʚʝʥʪʠʣʷʮʠʦʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʢʨʝʧʴ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʠ ʜʘʞʝ 

ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʦʙʲʝʢʪʳ. ʅʝʨʝʜʢʦ ʚʟʨʳʚʳ ʦʩʣʦʞʥʷʶʪʩʷ ʧʦʞʘʨʘʤʠ. ɼʦ ʩʠʭ ʧʦʨ ʧʨʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʚʩʷʢʦʛʦ ʨʦʜʘ ʘʚʘʨʠʡ ʚ ʰʘʭʪʘʭ, ʩʣʫʞʙʘ ɺɻʉʏ ʙʝʟ ʧʦʤʦʱʠ 

ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʟʘʥʠʤʘʝʪʩʷ ʣʠʢʚʠʜʘʮʠʝʡ ʘʚʘʨʠʡ ʠ ʩʧʘʩʝʥʠʝʤ ʣʶʜʝʡ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʚ ʗʧʦʥʠʠ ʩʦʟʜʘʥ ʩʧʝʮʠʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ, ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʨʘʙʦʪ ʚ ʫʩʣʦʚʠʷʭ ʭʠʤʠʯʝʩʢʦʛʦ 

ʟʘʛʨʷʟʥʝʥʠʷ, ʚʠʟʫʘʣʴʥʦʛʦ ʦʩʤʦʪʨʘ ʦʙʲʝʢʪʘ, ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʧʨʠʙʦʨʥʦʡ ʨʘʟʚʝʜʢʠ ʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʝʡ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ, ʦʪʙʦʨʘ ʧʨʦʙ, ʚ ʪ.ʯ. ʛʨʫʥʪʘ ʠ ʚʦʜʳ, 

ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʧʦ ʣʦʢʘʣʠʟʘʮʠʠ ʠʩʪʦʯʥʠʢʘ ʟʘʛʨʷʟʥʝʥʠʷ. ʕʪʦ 

ʦʜʠʥ ʫʜʠʚʠʪʝʣʴʥʳʡ ʙʝʟʳʤʷʥʥʳʡ ʨʦʙʦʪ, ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʝʥ ʧʦʛʨʫʟʠʪʴ ʥʘ ʩʝʙʷ ʯʝʣʦʚʝʢʘ, 

ʯʪʦʙʳ ʝʛʦ ʩʧʘʩʪʠ. ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʷʧʦʥʩʢʠʤ ʢʦʥʩʪʨʫʢʪʦʨʦʤ ʂʠʢʫʯʠ, ʵʪʦʪ ʨʦʙʦʪ 

ʩʧʦʩʦʙʝʥ ʧʨʦʙʠʨʘʪʴʩʷ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʝ ʨʘʡʦʥʳ, ʛʜʝ ʣʶʜʠ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʚ 

ʦʧʘʩʥʦʩʪʠ (ʨʠʩ. 1). ʆʥ ʤʦʞʝʪ ʚʨʘʱʘʪʴʩʷ ʥʘ 360 ʛʨʘʜʫʩʦʚ, ʪʝʤ ʩʘʤʳʤ ʧʨʝʚʦʩʭʦʜʷ ʜʨʫʛʠʭ 

ʨʦʙʦʪʦʚ ʧʦ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʥʠʢʥʫʪʴ ʜʘʞʝ ʚ ʩʘʤʳʝ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʝ ʤʝʩʪʘ.  

 

 
ʈʠʩʫʥʦʢ 1. ʈʦʙʦʪ-ʩʧʘʩʘʪʝʣʴ 

 

ɺʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʨʦʙʦʪʳ ʠʤʝʶʪ ʢʘʢ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʝʨʝʯʠʩʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ ˉ2: 

ʊʘʙʣʠʮʘ ˉ2. 
ˉ 

ʧʧ 
ɼʦʩʪʦʠʥʩʪʚʘ ʅʝʜʦʩʪʘʪʢʠ 

1. ɺʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʄʘʣʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʚʠʞʝʥʠʷ 

2. ʄʦʙʠʣʴʥʦʩʪʴ 
ɹʦʣʴʰʠʝ ʛʘʙʘʨʠʪʳ ʠ ʥʝʜʦʩʪʘʪʦʯʥʘʷ 

ʤʘʥʝʚʨʝʥʥʦʩʪʴ 

3. ɺʳʩʦʢʘʷ ʧʨʦʭʦʜʠʤʦʩʪʴ - 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʯʘʩʪʦ ʷʚʣʷʶʪʩʷ ʢʨʠʪʠʯʥʳʤʠ 

ʜʣʷ ʧʦʜʟʝʤʥʳʭ ʫʩʣʦʚʠʡ, ʪʘʢ ʢʘʢ ʧʨʠ ʚʟʨʳʚʘʭ, ʧʦʞʘʨʘʭ ʠʣʠ ʦʙʚʘʣʘʭ, ʚ ʤʦʤʝʥʪʳ, ʢʦʛʜʘ 

ʜʠʩʧʝʪʯʝʨ ʥʝ ʟʥʘʝʪ ʯʪʦ ʩʣʫʯʠʣʦʩʴ, ʥʝʦʙʭʦʜʠʤʦ ʙʳʩʪʨʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦ ʧʝʨʝʜʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʠʩʰʝʩʪʚʠʠ. ʇʦʵʪʦʤʫ ʩʨʝʜʠ ʦʧʝʨʘʪʠʚʥʳʭ ʟʘʜʘʥʠʡ, ʚʳʧʦʣʥʷʝʤʳʭ 

ʦʪʜʝʣʝʥʠʝʤ ɺɻʉʏ ʚ ʟʘʛʘʟʦʚʘʥʥʦʡ ʘʪʤʦʩʬʝʨʝ, ʨʘʟʚʝʜʢʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʦʪʚʝʪʩʪʚʝʥʥʦʡ. ʆʥʘ ʦʨʛʘʥʠʟʫʝʪʩʷ ʢʘʢ ʜʣʷ ʩʧʘʩʝʥʠʷ ʣʶʜʝʡ, ʪʘʢ ʠ ʜʣʷ ʚʳʷʩʥʝʥʠʷ 

ʦʙʩʪʘʥʦʚʢʠ ʚ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʢʘʭ ʚ ʩʚʷʟʠ ʩ ʚʦʟʥʠʢʰʝʡ ʘʚʘʨʠʝʡ.  

ʉʪʘʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ  ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ,  ʫʥʝʩʸʥʥʳʝ ʞʠʟʥʠ ʨʘʙʦʪʥʠʢʦʚ 

ʧʨʝʜʧʨʠʷʪʠʡ ʧʦʢʘʟʘʥʘ ʚ ʪʘʙʣʠʮʝ ˉ3 ʧʦ ʜʘʥʥʳʤ ʨʘʙʦʪʳ [7]. 

ʊʘʙʣʠʮʘ ˉ3. 
ɻʦʜ ʐʘʭʪʘ, ʨʫʜʥʠʢ ɻʦʨʦʜ ʇʨʠʯʠʥʘ ʘʚʘʨʠʠ ʇʦʛʠʙʣʦ ʯʝʣ 

2010 ʐʘʭʪʘ ʈʘʩʧʘʜʩʢʘʷ ʄʝʞʜʫʨʝʯʝʥʩʢ ɺʟʨʳʚ ʤʝʪʘʥʘ 91 
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ʉʠʙʠʨʩʢʦʝ ʇʄʕʉ 

ʩʥʠʞʝʥʠʝ ʥʘʛʨʫʟʢʠ 

ʧʦʪʨʝʙʠʪʝʣʝʡ 
1 

 

ʎʝʣʴ ʨʘʟʚʝʜʢʠ ʩ ʧʦʤʦʱʴʶ ʨʦʙʦʪʦʚ-ʩʧʘʩʘʪʝʣʝʡ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʦʡ ʠ ʟʘʚʠʩʠʪ 

ʦʪ ʭʘʨʘʢʪʝʨʘ ʘʚʘʨʠʠ, ʦʞʠʜʘʝʤʳʭ ʝʝ ʧʦʩʣʝʜʩʪʚʠʡ, ʢʦʣʠʯʝʩʪʚʘ ʣʶʜʝʡ, ʥʫʞʜʘʶʱʠʭʩʷ ʚ 

ʧʦʤʦʱʠ ʠ ʪ.ʜ. ɼʣʷ ʵʪʦʛʦ ʦʪ ʨʦʙʦʪʘ ʪʨʝʙʫʝʪʩʷ: 

½ ʄʘʥʝʚʨʝʥʥʦʩʪʴ. 

½ ʉʢʦʨʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. 

½ ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʚʠʞʝʥʠʷ. 

ʈʘʩʩʤʦʪʨʝʥʥʳʡ ʦʙʨʘʟʝʮ ʨʦʙʦʪʘ-ʩʧʘʩʘʪʝʣʷ ʧʦʢʘ ʠʤʝʝʪ ʥʝʜʦʩʪʘʪʦʯʥʫʶ 

ʤʘʥʝʚʨʝʥʥʦʩʪʴ ʠ ʤʘʣʫʶ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʚʠʞʝʥʠʷ, ʯʪʦ ʤʦʞʝʪ ʩʜʝʨʞʠʚʘʪʴ ʝʛʦ 

ʧʨʠʤʝʥʝʥʠʝ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʨʝʜʩʪʦʠʪ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʵʪʠʭ ʥʝʜʦʩʪʘʪʢʦʚ, ʪʘʢʞʝ ʙʫʜʝʪ 

ʨʘʩʰʠʨʝʥʘ ʦʙʣʘʩʪʴ ʟʘʜʘʯ ʨʘʟʚʝʜʢʠ ʦʙʩʪʘʥʦʚʢʠ ʧʦʩʣʝ ʘʚʘʨʠʡ ʚ ʰʘʭʪʝ, ʙʫʜʫʪ 

ʨʘʩʩʤʦʪʨʝʥʳ ʜʨʫʛʠʝ ʢʦʥʩʪʨʫʢʮʠʠ,  ʫʣʫʯʰʝʥʳ ʥʝʦʙʭʦʜʠʤʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʧʝʨʝʩʤʦʪʨʝʥʳ ʘʣʛʦʨʠʪʤʳ ʨʘʙʦʪʳ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʳ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʝʝ: 

½ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʭʘʨʘʢʪʝʨʥʳ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʥʥʦʚʘʮʠʠ, ʦʧʨʝʜʝʣʷʶʱʠʝ 

ʩʧʝʮʠʬʠʢʫ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʪʨʘʩʣʠ; 

½ ʨʘʩʩʤʦʪʨʝʥ ʦʧʳʪ ʩʦʟʜʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʨʘʟʮʦʚ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʡ 
ʪʝʭʥʠʢʠ ʢʘʢ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ, ʪʘʢ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʥʘ 

ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ; 

½ ʰʠʨʦʢʦʝ ʚʥʝʜʨʝʥʠʝ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʜʦʣʞʥʦ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʫʚʝʣʠʯʝʥʠʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʠ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. 

½ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʠ ʰʠʨʦʢʦʝ ʚʥʝʜʨʝʥʠʝ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ 
ʜʘʩʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʩʚʦʝʥʠʷ ʩʣʦʞʥʳʭ ʠ çʥʠʟʢʦʨʝʥʪʘʙʝʣʴʥʳʭè 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʦʙʝʩʧʝʯʠʪ ʨʘʩʰʠʨʝʥʠʝ ʨʝʩʫʨʩʥʦʡ ʙʘʟʳ, ʫʚʝʣʠʯʝʥʠʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ, ʧʦʚʳʰʝʥʠʝ ʦʙʲʸʤʦʚ ʜʦʙʳʯʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʝʜʝʥʠʷ 

ʛʦʨʥʳʭ ʨʘʙʦʪ. 

ɺʩʝ ʵʪʦ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ, ʧʦʚʳʩʠʪʴ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʫʚʝʣʠʯʠʪʴ ʚʢʣʘʜ 

ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʵʢʦʥʦʤʠʢʫ ʩʪʨʘʥʳ. 
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Abstract 

Natural energy sources are considered: non-traditional and traditional. The energy 

resources used by energy types are presented. The main properties of natural types of energy 

are presented, their advantages and disadvantages are considered. The applications of each 

natural energy source are indicated. 

Keywords: types of energy, coal, oil, gas, advantages, disadvantages, application. 

 

Введение 

ɺ ʤʠʨʝ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʵʥʝʨʛʠʠ. ʀʭ ʫʩʣʦʚʥʦ ʜʝʣʷʪ ʥʝʪʨʘʜʠʮʠʦʥʥʳʝ 

(ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ) ʠ ʪʨʘʜʠʮʠʦʥʥʳʝ (ʥʝʚʦʟʦʙʥʦʚʣʷʝʤʳʝ) ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ. 

ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʪʘʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʷʚʣʷʝʪʩʷ ʠʭ ʥʝʠʩʪʦʱʘʝʤʦʩʪʴ ʠʣʠ 

ʩʧʦʩʦʙʥʦʩʪʴ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʩʚʦʡ ʧʦʪʝʥʮʠʘʣ ʟʘ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ. ʂ ʚʦʟʦʙʥʦʚʣʷʝʤʳʤ 

ʚʠʜʘʤ ʵʥʝʨʛʠʠ ʦʪʥʦʩʷʪ ʵʥʝʨʛʠʶ ʚʝʪʨʘ, ʛʠʜʨʦʵʥʝʨʛʠʶ, ʵʥʝʨʛʠʶ ʧʨʠʣʠʚʦʚ ʠ ʦʪʣʠʚʦʚ, 

ʵʥʝʨʛʠʶ ʚʦʣʥ, ʵʥʝʨʛʠʶ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ, ʛʝʦʪʝʨʤʘʣʴʥʫʶ ʵʥʝʨʛʠʶ ʠ ʙʠʦʵʥʝʨʛʝʪʠʢʫ. ɺ 

ʪʘʙʣ.1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʘʧʘʩʳ ʨʝʩʫʨʩʦʚ ʢʘʞʜʦʛʦ ʚʠʜʘ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʠʠ ʚ ʤʠʨʝ ʠ 

ʈʦʩʩʠʠ ʚ ʤʣʥ ʪʦʥʥ ʫʩʣʦʚʥʦʛʦ ʪʦʧʣʠʚʘ [1]. ʈʘʩʩʤʦʪʨʠʤ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʠʩʪʦʯʥʠʢʠ 

ʵʥʝʨʛʠʠ ʧʦʜʨʦʙʥʝʝ, ʩ ʫʢʘʟʘʥʠʝʤ ʠʭ ʜʦʩʪʦʠʥʩʪʚ, ʥʝʜʦʩʪʘʪʢʦʚ ʠ ʧʨʠʤʝʥʝʥʠʷ ʚ ʨʘʟʥʳʭ 

ʨʝʛʠʦʥʘʭ ʤʠʨʘ. 

ʊʘʙʣʠʮʘ 1 

ʈʝʩʫʨʩʳ ʨʘʟʥʳʭ ʚʠʜʦʚ ʵʥʝʨʛʠʠ ʚ ʤʠʨʝ ʠ ʈʦʩʩʠʠ  

 
 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʯʝʨʧʘʥʳ ʯʝʨʝʟ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ï 100é200 ʣʝʪ. ʀʟ ʪʘʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʤʥʦʛʠʝ ʩʪʨʘʥʳ ʧʦʣʫʯʘʶʪ ʦʢʦʣʦ 

80% ʵʥʝʨʛʠʠ. ʂ ʥʝʚʦʟʦʙʥʦʚʣʷʝʤʳʤ ʚʠʜʘʤ ʵʥʝʨʛʠʠ ʦʪʥʦʩʷʪ ʫʛʦʣʴ, ʥʝʬʪʴ, ʧʨʠʨʦʜʥʳʡ ʛʘʟ 

ʠ ʷʜʝʨʥʦʝ ʪʦʧʣʠʚʦ. ɺ ʪʘʙʣ. 2 ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʤʠʨʦʚʳʭ ʟʘʧʘʩʦʚ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ 
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ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʧʦ ʢʘʞʜʦʤʫ ʠʩʪʦʯʥʠʢʫ ʵʥʝʨʛʠʠ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ ʢʦʥʝʮ 20 ʚʝʢʘ ʚ 

ʤʣʨʜ ʪʦʥʥ ʫʩʣʦʚʥʦʛʦ ʪʦʧʣʠʚʘ [2].   

ʊʘʙʣʠʮʘ 2 

ʄʠʨʦʚʳʝ ʟʘʧʘʩʳ ʧʨʠʨʦʜʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ  

 
 

1. Энергия горючего ископаемого – угля 

ʋʛʦʣʴ ʙʳʣ ʧʝʨʚʳʤ, ʠʩʧʦʣʴʟʫʝʤʳʤ ʥʝʚʦʟʦʙʥʦʚʣʷʝʤʳʤ ʚʠʜʦʤ ʵʥʝʨʛʠʠ. ɻʣʘʚʥʘʷ 

ʨʦʣʴ ʚ ʦʩʚʦʝʥʠʠ ʫʛʣʷ ʢʘʢ ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ ʧʨʠʥʘʜʣʝʞʠʪ ɸʥʛʣʠʠ. ɺ 1985 ʛ. ʵʪʦʪ 

ʠʩʪʦʯʥʠʢ ʧʨʝʜʦʩʪʘʚʣʷʣ 31% ʧʨʦʠʟʚʦʜʠʤʦʡ ʯʝʣʦʚʝʯʝʩʪʚʦʤ ʵʥʝʨʛʠʠ. ʅʘ ʨʠʩ. 1 ʧʦʢʘʟʘʥʦ 

ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʢʨʫʧʥʳʭ ʫʛʦʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʤʠʨʘ, ʢʦʪʦʨʦʝ ʨʘʩʧʦʣʦʞʝʥʦ ʚ 

ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʈʦʩʩʠʠ ʙʣʠʞʝ ʢ ʶʛʫ ʩʪʨʘʥʳ. 

ʋʛʦʣʴ ʜʘʝʪ ʜʝʰʝʚʫʶ ʵʥʝʨʛʠʶ ʚ ʩʪʨʘʥʘʭ, ʛʜʝ ʵʪʦʪ ʵʥʝʨʛʦʠʩʪʦʯʥʠʢ ʜʦʩʪʫʧʝʥ [2]. ɺ 

ʪʘʙʣ. 3 ʧʨʠʚʝʜʸʥ ʩʧʠʩʦʢ ʩʪʨʘʥ, ʦʙʣʘʜʘʶʱʠʭ ʩʘʤʳʤʠ ʙʦʣʴʰʠʤʠ ʟʘʧʘʩʘʤʠ ʫʛʣʷ [4] ʧʦ 

ʩʦʩʪʦʷʥʠʶ ʥʘ 2020 ʛ.  

 

 
 

ɺ ʢʘʯʝʩʪʚʝ ʵʥʝʨʛʦʠʩʪʦʯʥʠʢʘ ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠʨʦʜʥʳʡ ʠ ʜʨʝʚʝʩʥʳʡ 

ʫʛʦʣʴ. ʊʘʢʦʡ ʚʠʜ ʵʥʝʨʛʠʠ ʦʧʘʩʝʥ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʇʨʠ ʝʛʦ ʩʞʠʛʘʥʠʠ 

ʦʙʨʘʟʫʶʪʩʷ ʷʜʦʚʠʪʳʝ ʛʘʟʳ (ʥʘʧʨʠʤʝʨ, ʩʝʨʥʠʩʪʳʡ ʛʘʟ) ʠ ʪʝ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʢʣʠʤʘʪ 

(ʥʘʧʨʠʤʝʨ, ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ). ʉʦ ʚʨʝʤʝʥ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ ʚʳʙʨʦʩʳ ʚʩʝʭ ʵʪʠʭ 

ʛʘʟʦʚ ʩʠʣʴʥʦ ʫʚʝʣʠʯʠʣʠʩʴ. ʅʠʢʘʢʦʡ ʜʨʫʛʦʡ ʥʝʚʦʟʦʙʥʦʚʣʷʝʤʳʡ ʚʠʜ ʵʥʝʨʛʠʠ ʥʝ 

ʚʳʙʨʘʩʳʚʘʝʪ ʪʘʢ ʤʥʦʛʦ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, ʢʘʢ ʫʛʦʣʴ. ɿʘʛʨʷʟʥʝʥʠʝ ʧʨʦʠʟʚʦʜʷʪ ʪʘʢʞʝ ʩʘʞʘ 

ʠ ʫʛʦʣʴʥʘʷ ʧʳʣ ɹ[2]. 

ɼʦʩʪʦʠʥʩʪʚʘ: 

¶ ʜʝʰʝʚʠʟʥʘ ʫʛʣʷ; 

¶ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʠʤʝʥʝʥʠʷ ʫʛʣʷ, ʚʢʣʶʯʘʷ, ʧʦʣʫʯʝʥʠʝ ʠʟ ʥʝʛʦ ʞʠʜʢʦʛʦ 

ʪʦʧʣʠʚʘ; 

¶ ʦʪʩʫʪʩʪʚʠʝ ʨʝʟʢʠʭ ʩʢʘʯʢʦʚ ʮʝʥ ʥʘ ʫʛʦʣʴ ʚ ʤʠʨʦʚʦʤ ʥʝʬʪʷʥʦʤ ʨʳʥʢʝ. 

ʅʝʜʦʩʪʘʪʢʠ: 

- ʥʠʟʢʘʷ ʪʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ ʫʛʣʷ; 

- ʩʞʠʛʘʥʠʝ ʫʛʣʷ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʵʢʦʣʦʛʠʶ ʨʝʛʠʦʥʘ. 
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ʇʨʠʤʝʥʝʥʠʝ: 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʫʛʣʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʦʚʠʥʫ ʤʠʨʦʚʦʡ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ (ʦʢʦʣʦ 40%). ʖʞʥʘʷ ɸʬʨʠʢʘ ʠʩʧʦʣʴʟʫʝʪ ʫʛʦʣʴ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʩʚʦʝʡ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʦʯʪʠ ʥʘ 94%. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪ ʫʛʦʣʴ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʂʠʪʘʡ ʠ ʀʥʜʠʷ (ʜʦ 70-75%). 

ɿʘʧʘʩʳ ʫʛʣʷ ʚ ʈʦʩʩʠʠ ʦʮʝʥʠʚʘʶʪʩʷ ʚ 4 ʪʨʣʥ ʪ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 1/3 ʤʠʨʦʚʳʭ 

ʟʘʧʘʩʦʚ. ʅʦ ʠʤʝʶʪʩʷ ʪʨʫʜʥʦʩʪʠ ʧʦ ʝʛʦ ʜʦʙʳʯʝ, ʪʘʢ ʢʘʢ ʯʘʩʪʴ ʫʛʦʣʴʥʳʭ ʟʘʧʘʩʦʚ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʨʘʡʦʥʘʭ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ. ʉʦʛʣʘʩʥʦ ʧʨʦʛʨʘʤʤʝ ʨʘʟʚʠʪʠʷ ʫʛʦʣʴʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʈʦʩʩʠʠ, ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʜʦʙʳʯʠ ʫʛʣʷ 

ʜʦ 668 ʤʣʥ ʪ ʝʞʝʛʦʜʥʦ [5]. 

2. Энергия горючего ископаемого – нефти  

ʅʝʬʪʴ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ, ʥʦ ʠ ʩʳʨʴʝʤ ʜʣʷ 

ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʣʘʩʪʤʘʩʩ ʠ ʣʝʢʘʨʩʪʚ. ɼʦʙʳʯʘ ʥʝʬʪʠ 

ʧʨʦʠʩʭʦʜʠʪ ʧʫʪʸʤ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ ʩ ʧʦʤʦʱʴʶ ʙʫʨʦʚʳʭ ʫʩʪʘʥʦʚʦʢ. ɿʘʪʝʤ ʩʳʨʘʷ ʥʝʬʪʴ 

ʧʦʩʪʫʧʘʝʪ ʥʘ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʝ ʟʘʚʦʜʳ, ʛʜʝ ʠʟ ʥʝʝ ʧʦʣʫʯʘʶʪ ʢʝʨʦʩʠʥ, ʙʝʥʟʠʥ, 

ʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ, ʙʠʪʫʤ ʠ ʜʨʫʛʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʳ. ʇʨʠʙʣʠʟʠʪʝʣʴʥʦ 90% ʚʩʝʡ 

ʜʦʙʳʚʘʝʤʦʡ ʥʝʬʪʠ ʠʩʧʦʣʴʟʫʶʪ ʚ ʢʘʯʝʩʪʚʝ ʪʦʧʣʠʚʘ, ʦʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʥʝʬʪʝʭʠʤʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ [2]. ɺ ʪʘʙʣ. 4 ʧʨʠʚʝʜʸʥ ʩʧʠʩʦʢ ʩʪʨʘʥ, ʠʤʝʶʱʠʭ 

ʙʦʣʴʰʠʝ ʟʘʧʘʩʳ ʥʝʬʪʠ [6] ʧʦ ʜʘʥʥʳʤ ʆʇɽʂ ʟʘ 2019 ʛ.  

 

 
 

ʅʝʬʪʴ ʣʝʛʢʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴ ʧʦ ʥʝʬʪʝʧʨʦʚʦʜʘʤ ʠʣʠ ʤʦʨʝʤ ʚ ʥʝʬʪʝʥʘʣʠʚʥʳʭ 

ʪʘʥʢʝʨʘʭ (ʨʠʩ. 2). ʆʜʥʘʢʦ ʯʘʩʪʦ ʧʨʦʠʩʭʦʜʷʪ ʨʘʟʣʠʚʳ ʥʝʬʪʠ ʠ ʪʘʢʘʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ 

ʩʦʧʨʷʞʝʥʘ ʩ ʚʨʝʜʥʳʤʠ ʚʦʟʜʝʡʩʪʚʠʷʤʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʇʦʪʨʝʙʫʝʪʩʷ ʢʘʢ 

ʤʠʥʠʤʫʤ 5 ʣʝʪ, ʯʪʦʙʳ ʚʦʩʩʪʘʥʦʚʠʪʴ ʧʦʩʣʝʜʩʪʚʠʷ ʨʘʟʣʠʚʘ ʧʨʦʜʫʢʪʘ [2]. 

ɼʦʩʪʦʠʥʩʪʚʘ: 

¶ ʚʳʩʦʢʘʷ ʪʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ; 

¶ ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ; 

¶ ʣʝʛʢʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴ ʥʘ ʣʶʙʳʝ ʨʘʩʩʪʦʷʥʠʷ; 

¶ ʦʪʩʫʪʩʪʚʠʝ ʢʘʢʠʭ-ʣʠʙʦ ʦʩʪʘʪʢʦʚ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ. 

ʅʝʜʦʩʪʘʪʢʠ: 

- ʧʨʠ ʩʛʦʨʘʥʠʠ ʚʳʜʝʣʷʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʛʣʝʨʦʜʘ ʠ ʚʦʜʦʨʦʜʘ, ʪʝʤ 
ʩʘʤʳʤ ʧʨʦʠʩʭʦʜʠʪ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ; 

- ʧʨʠ ʚʳʙʨʦʩʘʭ ʚ ʧʨʠʨʦʜʫ ʤʥʦʛʦ ʥʝʟʘʤʝʥʷʝʤʳʭ ʚʝʱʝʩʪʚ ʥʝ ʨʘʟʣʘʛʘʶʪʩʷ. 

ʇʨʠʤʝʥʝʥʠʝ: 

ʅʝʬʪʴ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʳ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʧʨʦʜʫʢʪʦʤ ʜʣʷ ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʧʣʘʩʪʤʘʩʩ ʠ ʣʝʢʘʨʩʪʚ. ʆʢʦʣʦ 90% 

ʚʩʝʡ ʜʦʙʳʚʘʝʤʦʡ ʥʝʬʪʠ ʠʩʧʦʣʴʟʫʶʪ ʢʘʢ ʪʦʧʣʠʚʦ.  



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 139 ð   

 

ʄʥʦʛʦ ʨʘʟʣʠʯʥʳʭ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʧʦʪʨʝʙʣʷʝʪ ʪʨʘʥʩʧʦʨʪ. ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ 

ʟʘʤʝʪʥʦ ʚʦʟʨʦʩ ʠʥʪʝʨʝʩ ʢ ʨʘʟʨʘʙʦʪʢʝ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ, ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʛʘʟʦʚ ʤʝʪʘʥʘ ʠ 

ʧʨʦʧʘʥʘ ʚ ʘʚʪʦʤʦʙʠʣʴʥʦʤ ʪʨʘʥʩʧʦʨʪʝ.  

ʇʦ ʜʘʥʥʳʤ ʫʧʨʘʚʣʝʥʠʷ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʦʙʲʝʤʳ ʜʦʙʳʯʠ 

ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʦʪʦʚ ʚ ʈʦʩʩʠʠ ʩʦʩʪʘʚʠʣʠ 512,68 ʤʣʥ ʪ. ʇʦ ʜʦʙʳʯʝ ʥʝʬʪʠ ʚ 2020 ʛ. 

ʣʠʜʠʨʫʶʪ ʈʦʩʩʠʷ, ʉʐɸ ʠ ʉʘʫʜʦʚʩʢʘʷ ɸʨʘʚʠʷ [7]. 

3. Энергия горючего ископаемого – природного газа 

ɺ ʤʠʨʝ ʠʟ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ 25% ʵʥʝʨʛʠʠ [2]. ɺ ʪʘʙʣ. 5 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʩʪʨʘʥ [6], ʠʤʝʶʱʠʭ ʩʘʤʳʝ ʙʦʣʴʰʠʝ ʟʘʧʘʩʳ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ (ʧʦ 

ʜʘʥʥʳʤ ʆʇɽʂ ʟʘ 2019 ʛ.). ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣ. 5 ʧʦ ʜʦʙʳʯʝ ʛʘʟʘ ʈʦʩʩʠʷ ʟʘʥʠʤʘʝʪ ʧʝʨʚʦʝ 

ʤʝʩʪʦ ʚ ʤʠʨʝ. 

ʇʨʠʨʦʜʥʳʡ ʛʘʟ ʦʙʳʯʥʦ ʦʙʥʘʨʫʞʠʚʘʶʪ ʠ ʜʦʙʳʚʘʶʪ ʚʤʝʩʪʝ ʩ ʥʝʬʪʴʶ. ʆʜʥʘʢʦ 

ʩʫʱʝʩʪʚʫʶʪ ʪʦʣʴʢʦ ʛʘʟʦʚʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʕʪʦʪ ʚʠʜ ʵʥʝʨʛʠʠ ʦʙʨʘʟʦʚʘʣʩʷ ʠʟ ʦʩʪʘʥʢʦʚ 

ʞʠʚʦʪʥʳʭ ʠ ʨʘʩʪʝʥʠʡ. ʇʨʠʨʦʜʥʳʡ ʛʘʟ ʤʦʞʥʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴ ʢ ʤʝʩʪʫ ʧʦʪʨʝʙʣʝʥʠʷ ʧʦ 

ʛʘʟʦʧʨʦʚʦʜʘʤ (ʨʠʩ. 3). ʀʥʦʛʜʘ ʝʛʦ ʪʨʘʥʩʧʦʨʪʠʨʫʶʪ ʤʦʨʩʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ, 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʝʚʨʘʪʠʚ ʝʛʦ ʚ ʞʠʜʢʦʝ ʩʦʩʪʦʷʥʠʝ. ʕʪʦ ʩʘʤʳʡ ʯʠʩʪʳʡ ʚʠʜ ʵʥʝʨʛʠʠ, ʚ 

ʥʝʤ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʷʜʦʚʠʪʳʭ ʚʝʱʝʩʪʚ [2].  

ɼʦʩʪʦʠʥʩʪʚʘ: 

¶ ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʯʠʩʪʦʡ ʬʦʨʤʦʡ ʧʨʠʨʦʜʥʦʡ ʵʥʝʨʛʠʠ; 

¶ ʛʘʟ ʧʨʦʩʪ ʚ ʠʩʧʣʴʟʦʚʘʥʠʠ; 

¶ ʥʠʟʢʠʝ ʟʘʪʨʘʪʳ ʥʘ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ; 

¶ ʥʘʣʠʯʠʝ ʛʘʟʘ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʫʜʘʣʝʥʥʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ. 

 

 
 

ʅʝʜʦʩʪʘʪʢʠ: 

- ʪʨʝʙʫʶʪʩʷ ʨʝʟʝʨʚʫʘʨʳ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʢʠ ʛʘʟʘ ʧʨʦʯʥʳʝ ʠ ʪʦʣʩʪʳʝ; 

- ʩʫʱʝʩʪʚʫʶʪ ʧʨʦʙʣʝʤʳ ʩ ʚʳʙʨʦʩʦʤ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ; 

- ʥʝʚʳʩʦʢʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʟʘʧʨʘʚʦʢ ʩ ʛʘʟʦʤ. 

ʇʨʠʤʝʥʝʥʠʝ: 

ʀʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ - ʛʘʟ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʪʨʝʙʥʦʩʪʠ ʣʶʙʦʡ ʩʪʨʘʥʳ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʵʣʝʢʪʨʠʯʝʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʷ ʦʪʦʧʣʝʥʠʝ ʠ ʙʳʪʦʚʳʝ ʥʫʞʜʳ ʥʘʩʝʣʝʥʠʷ. 

ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠʨʦʜʥʳʡ ʛʘʟ ʚ ʩʣʝʜʫʶʱʠʭ ʩʬʝʨʘʭ: 

V ʤʝʪʘʣʣʫʨʛʠʷ (ʛʘʟ ʩʥʠʞʘʝʪ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʚʳʧʣʘʚʢʠ ʯʫʛʫʥʘ ʠ ʩʪʘʣʠ); 

V ʵʣʝʢʪʨʠʯʝʩʪʚʦ (ʛʘʟ ʫʤʝʥʴʰʘʝʪ ʟʘʪʨʘʪʳ ʥʘ ʪʦʧʣʠʚʦ); 

V ʮʝʤʝʥʪʥʘʷ, ʪʝʢʩʪʠʣʴʥʘʷ, ʩʪʝʢʦʣʴʥʘʷ (ʧʨʠʤʝʥʝʥʠʝ ʛʘʟʘ ʩʥʠʞʘʝʪ 

ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ);  

V ʧʠʱʝʚʘʷ (ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʙʦʪ). 



ð 140 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

Заключение 

ʇʨʠʨʦʜʥʳʝ ʟʘʧʘʩʳ ʚʝʱʝʩʪʚ ʠ ʤʘʪʝʨʠʘʣʦʚ (ʥʝʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ),   

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʥʝʨʛʠʠ.  

ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ ʧʨʠʨʦʜʥʳʭ ʚʠʜʦʚ ʵʥʝʨʛʠʠ: 

ü ʥʘʣʘʞʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʜʦʙʳʯʠ ʨʝʩʫʨʩʦʚ ʠ ʠʭ ʩʙʳʪʘ; 

ü ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʜʝʰʝʚʠʟʥʘ; 

ü ʤʝʥʴʰʘʷ ʟʘʥʠʤʘʝʤʘʷ ʧʣʦʱʘʜʴ; 

ü ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʨʘʙʦʪʳ. 

ʆʪʨʠʮʘʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ ʧʨʠʨʦʜʥʳʭ ʚʠʜʦʚ ʵʥʝʨʛʠʠ: 

V ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ; 

V ʥʝʦʙʨʘʪʠʤʦʝ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʟʘʧʘʩʦʚ ʚʝʱʝʩʪʚ; 

V ʧʨʦʙʣʝʤʳ ʭʨʘʥʝʥʠʷ ʦʪʭʦʜʦʚ. 

ʇʨʠ ʩʦʚʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ ʧʦʪʨʝʙʣʝʥʠʷ ʨʘʟʚʝʜʘʥʥʳʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʯʝʣʦʚʝʯʝʩʪʚʫ 

ʭʚʘʪʠʪ ʠʭ ʥʘ 56 ʣʝʪ, ʛʘʟʘ ï ʥʘ 55 ʣʝʪ, ʫʛʣʷ ï ʙʦʣʝʝ ʯʝʤ ʥʘ 100 ʣʝʪ [8]. ʇʦʵʪʦʤʫ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʠʟʤʝʥʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʩʪʘʪʠʩʪʠʢʫ ʥʝʦʙʭʦʜʠʤʦ ʩʦʢʨʘʪʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʥʝʚʦʟʦʙʥʦʚʣʷʝʤʳʭ (ʧʨʠʨʦʜʥʳʭ) ʚʠʜʦʚ ʵʥʝʨʛʠʠ ʠ ʧʝʨʝʭʦʜʠʪʴ ʥʘ ʧʨʠʤʝʥʝʥʠʝ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ. 

***  
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Аннотация 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʤʦʪʨʝʥʳ ʧʨʦʙʣʝʤʳ ʧʨʦʚʝʜʝʥʠʷ ʫʨʦʢʦʚ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ 

ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʬʦʨʤʘʪʝ, ʘ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥ ʧʦʣʥʦʮʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʫʧʨʘʞʥʝʥʠʡ, ʚʦ 

ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʪʦʨʦʛʦ ʟʘʜʝʡʩʪʚʦʚʘʥʦ ʙʦʣʴʰʠʥʩʪʚʦ ʤʳʰʮ. ʊʘʢ ʢʘʢ ʧʨʠ 

ʩʦʩʪʘʚʣʝʥʠʠ ʢʦʤʧʣʝʢʩʦʚ ʫʧʨʘʞʥʝʥʠʡ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ 

ʚʦʟʨʘʩʪʥʳʝ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, 

ʩʠʩʪʝʤʘʪʠʯʥʦʩʪʴ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʟʘʥʷʪʠʷʭ. 

Ключевые слова: ʬʠʟʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ, ʩʧʦʨʪ, ʢʦʤʧʣʝʢʩ ʫʧʨʘʞʥʝʥʠʡ. 

 

Abstract 

This article examines the problems of conducting physical education lessons in a 

remote format, and also presents a full set of exercises, during which most of the muscles are 

involved. Since when composing sets of exercises for students, it is necessary to observe age 

and individual physical and functional characteristics, systematicity and diversity in classes. 

Keywords: physical culture, sports, complex of exercises. 

 

ɺʩʝ, ʢʪʦ ʥʘʯʠʥʘʝʪ ʟʘʥʠʤʘʪʴʩʷ ʪʝʤ ʠʣʠ ʠʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʬʠʟʠʯʝʩʢʦʡ 

ʢʫʣʴʪʫʨʳ, ʜʦʣʞʥʳ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʫ ʚʩʝʛʦ ʝʩʪʴ ʩʚʦʠ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʷ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʪʨʝʥʠʨʦʚʦʢ ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʫʧʨʘʞʥʝʥʠʡ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʘʙʩʦʣʶʪʥʦ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ. 

ʀ ʜʘʞʝ ʩ ʠʜʝʘʣʴʥʦʡ ʪʝʭʥʠʢʦʡ ʚʳʧʦʣʥʝʥʠʷ ʪʦʪ ʠʣʠ ʠʥʦʡ ʭʘʨʘʢʪʝʨ ʜʚʠʞʝʥʠʷ ʤʦʞʝʪ 

çʧʝʨʝʛʨʫʟʠʪʴè ʢʘʢʫʶ-ʪʦ ʦʙʣʘʩʪʴ ʪʝʣʘ. ɾʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʣʶʙʦʛʦ ʦʨʛʘʥʠʟʤʘ 

ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʧʦʣʝʟʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ï ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʢ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ. 

ɿʥʘʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʨʦʪʝʢʘʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʚʠʜʝʪʴ 

ʠʭ ʠʟʤʝʥʝʥʠʷ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʦʪʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʤʝʰʠʚʘʪʴʩʷ ʚ ʭʦʜ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʞʝʣʘʝʤʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ɺ ʩʚʷʟʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʘʪʦʣʦʛʠʷʤʠ ʦʨʛʘʥʠʟʤʘ ʠ ʨʘʟʣʠʯʥʳʤʠ ʜʠʘʛʥʦʟʘʤʠ 

ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ çʠʜʝʘʣʴʥʦè ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ ʚ ʧʨʦʮʝʥʪʥʦʤ 

ʩʦʦʪʥʦʰʝʥʠʠ ʤʘʣʦ. ʆʜʥʠ ʪʦʣʴʢʦ ʧʨʦʙʣʝʤʳ ʩʦ ʩʧʠʥʦʡ ʝʩʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʫ ʢʘʞʜʦʛʦ 

ʚʪʦʨʦʛʦ. ʋ ʢʦʛʦ-ʪʦ ʵʪʦ ʩʢʦʣʠʦʟ, ʫ ʢʦʛʦ-ʪʦ ʧʨʦʩʪʦ ʙʦʣʠ ʠ ʩʢʦʚʘʥʥʦʩʪʴ ʦʪ ʤʘʣʦʡ 

ʧʦʜʚʠʞʥʦʩʪʠ, ʘ ʫ ʢʦʛʦ-ʪʦ ʚʦʦʙʱʝ ʛʨʳʞʠ ʤʝʞʧʦʟʚʦʥʦʯʥʳʭ ʜʠʩʢʦʚ. ʀ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʠ ʧʦʜʙʠʨʘʪʴ ʪʨʝʥʠʨʦʚʢʠ, ʠ ʩʪʝʧʝʥʴ ʥʘʛʨʫʟʢʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 

ʫʣʫʯʰʠʪʴ ʵʪʫ ʩʠʪʫʘʮʠʶ, ʘ ʥʝ ʥʘʚʨʝʜʠʪʴ ʦʨʛʘʥʠʟʤʫ ʝʱʝ ʙʦʣʴʰʝ. ʇʦʩʣʝʜʩʪʚʠʷ 

ʧʨʝʜʝʣʴʥʳʭ ʥʘʛʨʫʟʦʢ ʥʘʩʪʫʧʘʶʪ ʥʝ ʩʨʘʟʫ. 

ʀʥʩʪʨʫʢʪʦʨʳ ʧʦ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ ʜʦʣʞʥʳ ʫʤʝʪʴ ʩʦʟʜʘʚʘʪʴ ʙʝʟʦʧʘʩʥʳʝ ʠ 

ʵʬʬʝʢʪʠʚʥʳʝ ʧʨʦʛʨʘʤʤʳ ʪʨʝʥʠʨʦʚʦʢ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʢʣʠʝʥʪʦʤ ʢʘʢ 

ʣʠʯʥʳʭ, ʪʘʢ ʠ ʦʙʱʠʭ ʮʝʣʝʡ ʬʠʪʥʝʩʘ. ɹʝʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʟʥʘʥʠʡ ʧʦ ʘʥʘʪʦʤʠʠ, 

ʬʠʟʠʦʣʦʛʠʠ ʠ ʙʠʦʤʝʭʘʥʠʢʠ ʯʝʣʦʚʝʢʘ ʵʪʘ ʟʘʜʘʯʘ ʧʨʦʩʪʦ ʥʝʦʩʫʱʝʩʪʚʠʤʘ. 

ɺ 2020 ʫʯʝʙʥʦʤ ʛʦʜʫ ʩʚʷʟʠ ʩ ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʝʡʩʷ ʧʘʥʜʝʤʠʝʡ, ʚʩʝʤ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʫʯʨʝʞʜʝʥʠʷʤ ʧʨʠʰʣʦʩʴ ʧʝʨʝʭʦʜʠʪʴ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʧʦ 

ʧʨʠʢʘʟʫ ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʌ 14 ʤʘʨʪʘ 2020ʛ.  

ɺʦ ʚʨʝʤʷ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ, ʧʨʠʥʠʤʘʣʦʩʴ ʚʦ ʚʥʠʤʘʥʠʝ ʩʧʝʮʠʬʠʢʫ 

ʧʨʝʜʤʝʪʦʚ. ɿʘʥʷʪʠʷ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʥʝʚʦʟʤʦʞʥʦ ʦʛʨʘʥʠʯʠʪʴ ʚʳʧʦʣʥʝʥʠʝʤ 



ð 142 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ, ʪʘʢ ʢʘʢ ʙʦʣʴʰʠʥʩʪʚʦ ʩʪʫʜʝʥʪʦʚ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʧʨʦʙʣʝʤʘʤʠ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ (ʩʪʘʪʠʯʥʘʷ ʧʦʟʘ ʫʯʝʥʠʢʦʚ ʟʘ ʩʪʦʣʘʤʠ ʥʘ ʟʘʥʷʪʠʷʭ), 

ʫʚʝʣʠʯʝʥʠʝʤ ʫʯʝʙʥʦʡ ʥʘʛʨʫʟʢʠ, ʧʨʦʙʣʝʤʘʤʠ ʚ ʩʦʮʠʘʣʴʥʦʤ ʠ ʤʝʞʣʠʯʥʦʩʪʥʦʤ ʦʙʱʝʥʠʠ 

ʠ ʜʨ.  

ʌʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠ ʤʝʪʦʜʳ ʨʝʣʘʢʩʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʮʝʥʥʳʤʠ 

ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʩʧʦʢʦʡʩʪʚʠʷ ʠ ʟʜʦʨʦʚʴʷ ʚ ʵʪʦ ʚʨʝʤʷ, ʯʪʦ ʧʦʣʝʟʥʦ ʜʣʷ 

ʩʪʫʜʝʥʪʦʚ ʠ ʥʝ ʪʦʣʴʢʦ. 

ʆʪʩʫʪʩʪʚʠʝ ʧʨʘʚʠʣʴʥʦ ʦʙʦʨʫʜʦʚʘʥʥʦʛʦ ʧʦʤʝʱʝʥʠʷ, ʠʥʚʝʥʪʘʨʷ ʠ ʤʥʦʛʦʛʦ ʜʨʫʛʦʛʦ 

ʩʦʧʫʪʩʪʚʫʶʱʝʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʟʘʥʷʪʠʷ ï ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʦʙʣʝʤ 

ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. ʀ ʚʦʟʥʠʢʘʝʪ ʛʣʘʚʥʳʡ ʚʦʧʨʦʩ çʂʘʢ ʧʨʝʧʦʜʘʚʘʪʴ ʬʠʟʠʯʝʩʢʫʶ 

ʢʫʣʴʪʫʨʫ?è. ʀʟ ʜʚʫʭ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ, ʩʪʫʜʝʥʪʳ ʯʘʱʝ ʚʳʙʠʨʘʶʪ ʬʦʨʤʘʪ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʟʘʥʷʪʠʷ çʦʬʣʘʡʥè, ʥʝʞʝʣʠ ʫʨʦʢ ʚʦ ʚʨʝʤʷ ʦʥʣʘʡʥ ʢʦʥʬʝʨʝʥʮʠʠ ʚʩʝʡ 

ʛʨʫʧʧʦʡ. ʉʚʦʸ ʥʝʞʝʣʘʥʠʝ ʦʧʨʘʚʜʳʚʘʶʪ ʨʘʟʣʠʯʥʳʤʠ ʧʨʠʯʠʥʘʤʠ: ʦʪʩʫʪʩʪʚʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʤʝʥʥʦ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ ʚʳʜʝʣʠʪʴ ʜʣʷ ʟʘʥʷʪʠʷ ʠʣʠ ʞʝ ʢʘʢʠʤʠ-ʪʦ 

ʩʪʝʩʥʝʥʠʷʤʠ. 

ʇʦ ʥʘʯʘʣʫ ʢʘʟʘʣʦʩʴ, ʯʪʦ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʬʠʟʢʫʣʴʪʫʨʝ ʥʝʚʦʟʤʦʞʥʦ, ʥʦ 

ʙʣʘʛʦʜʘʨʷ ʘʜʘʧʪʘʮʠʠ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʳ ʢ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʫʩʣʦʚʠʷʤ ʧʨʦʷʚʠʣʠʩʴ ʠ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʘʩʧʝʢʪʳ. 

ʇʨʠ ʦʙʫʯʝʥʠʠ ʜʦʤʘ ʩʪʫʜʝʥʪ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʘʤ ʚʳʙʨʘʪʴ ʥʝ ʪʦʣʴʢʦ ʫʜʦʙʥʳʡ 

ʜʣʷ ʩʝʙʷ ʛʨʘʬʠʢ, ʚʨʝʤʷ ʠ ʪʝʤʧ, ʥʦ ʠ ʩʘʤʫ ʘʪʤʦʩʬʝʨʫ, ʚ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴ 

ʟʘʥʷʪʠʝ. ʄʦʞʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʩʚʦʠ ʦʰʠʙʢʠ ʠ ʠʩʧʨʘʚʠʪʴ, ʫʚʠʜʝʪʴ ʨʝʟʫʣʴʪʘʪʳ 

ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ ʩʨʘʟʫ ʞʝ ʧʦʩʣʝ ʝʸ ʚʳʧʦʣʥʝʥʠʷ. 

ɺ ʪʘʢʦʤ ʬʦʨʤʘʪʝ ʦʙʫʯʝʥʠʷ ʥʠʢʪʦ ʦʩʪʘʝʪʩʷ ʙʝʟ ʚʥʠʤʘʥʠʷ. ʋʚʝʣʠʯʠʣʘʩʴ 

ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʨʘʙʦʪʘ ʩ ʢʘʞʜʳʤ ʩʪʫʜʝʥʪʦʤ, ʢʘʢ ʠ ʚʨʝʤʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʜʣʷ ʦʮʝʥʢʠ 

ʚʳʧʦʣʥʷʝʤʦʡ ʨʘʙʦʪʳ. ʅʦ ʚʨʝʤʝʥʠ, ʦʪʚʝʜʝʥʥʦʛʦ ʥʘ ʦʜʠʥ ʩʪʘʥʜʘʨʪʥʳʡ ʫʨʦʢ, 

ʥʝʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʧʦʣʥʦʩʪʴʶ ʚʳʜʝʣʠʪʴ ʠ ʦʮʝʥʠʪʴ ʢʘʞʜʦʛʦ ʩʪʫʜʝʥʪʘ ʚ ʩʧʦʨʪʠʚʥʦʤ 

ʟʘʣʝ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʫ ʩʪʫʜʝʥʪʘ ʧʦʷʚʣʷʝʪʩʷ ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʪʦʤ, ʯʪʦ ʚʩʝ ʝʛʦ ʫʩʠʣʠʷ ʙʫʜʫʪ 

ʦʮʝʥʝʥʳ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʩʘʤʦʛʦ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ, ʚʳʙʨʘʚ ʤʝʪʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʟʘʥʷʪʠʡ ʧʦ 

ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʥʠʡ, ʩʪʫʜʝʥʪʫ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʧʦʣʥʠʪʴ ʟʘʜʘʥʠʝ ʚ ʣʶʙʦʝ ʫʜʦʙʥʦʝ ʚʨʝʤʷ, ʥʦ ʥʝ ʚʳʭʦʜʷ ʟʘ ʨʘʤʢʠ ʧʦʩʪʘʚʣʝʥʥʦʛʦ 

ʩʨʦʢʘ. 

ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʠʜʝʦ ʠʣʠ ʬʦʪʦʤʘʪʝʨʠʘʣʳ, ʩʦʜʝʨʞʘʱʠʝ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʫʶ ʠ ʟʘʢʣʶʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʟʘʥʷʪʠʷ. ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʢʘʞʜʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʷʚʣʷʝʪʩʷ ʧʦʜʜʝʨʞʘʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʜʚʠʛʘʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʊʘʢ ʞʝ ʚʢʣʶʯʘʶʪ ʫʧʨʘʞʥʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʫʜʝʣʷʶʪ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʬʦʨʤʠʨʦʚʘʥʠʶ ʤʳʰʝʯʥʦʛʦ ʢʦʨʩʝʪʘ ʜʣʷ 

ʧʦʜʜʝʨʞʘʥʠʷ ʧʨʘʚʠʣʴʥʦʡ ʦʩʘʥʢʠ, ʯʝʨʝʜʫʷ ʩ ʛʠʤʥʘʩʪʠʯʝʩʢʠʤʠ ʫʧʨʘʞʥʝʥʠʷʤʠ ʠ ʩ 

ʵʣʝʤʝʥʪʘʤʠ ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ ʩʪʨʝʪʯʠʥʛʘ. 

ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʢʦʤʧʣʝʢʩʦʚ ʫʧʨʘʞʥʝʥʠʡ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʥʝʦʙʭʦʜʠʤʦ 

ʩʦʙʣʶʜʘʪʴ ʚʦʟʨʘʩʪʥʳʝ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, 

ʩʠʩʪʝʤʘʪʠʯʥʦʩʪʴ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʟʘʥʷʪʠʷʭ, ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʬʠʟʠʯʝʩʢʫʶ 

ʥʘʛʨʫʟʢʫ ʚ ʪʝʯʝʥʠʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʦʙʫʯʝʥʠʷ.  

ʇʝʨʝʜ выполнением комплексов упражнений, ʩʪʫʜʝʥʪʫ ʩʣʝʜʫʝʪ 

придерживаться ʤʠʥʠʤʘʣʴʥʳʤ рекомендациям: 

¶ ʫʙʨʘʪʴ ʩ ʧʦʣʘ ʚʩʝ ʤʝʣʢʠʝ ʧʨʝʜʤʝʪʳ ʠ, ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ, ʤʝʙʝʣʴ ʚ ʨʘʜʠʫʩʝ 

ʪʨʝʭ ʤʝʪʨʦʚ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʪʨʘʚʤʦʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʡ; 

¶ ʪʱʘʪʝʣʴʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʪʝʭʥʠʢʦʡ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ʫʧʨʘʞʥʝʥʠʡ; 

¶ ʟʘʥʷʪʠʝ ʥʘʯʠʥʘʪʴ ʩ ʨʘʟʤʠʥʢʠ ʠ ʟʘʢʘʥʯʠʚʘʪʴ ʟʘʤʠʥʢʦʡ. 

ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥ ʧʦʣʥʦʮʝʥʥʳʡ ʢʦʤʧʣʝʢʩ, ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʪʦʨʦʛʦ 

ʟʘʜʝʡʩʪʚʦʚʘʥʦ ʙʦʣʴʰʠʥʩʪʚʦ ʤʳʰʮ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 143 ð   

 

ʈʘʟʤʠʥʢʘ. ɼʘʥʥʳʝ ʫʧʨʘʞʥʝʥʠʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʧʦʣʥʷʪʴ ʧʦ 10-12 ʨʘʟ ʠʣʠ ʧʦ 20 

ʩʝʢʫʥʜ: 

1. ʅʘʢʣʦʥʳ ʛʦʣʦʚʦʡ ʚʧʝʨʸʜ-ʥʘʟʘʜ, ʚʧʨʘʚʦ-ʚʣʝʚʦ; ʢʨʫʛʦʚʳʝ ʚʨʘʱʝʥʠʷ 

ʛʦʣʦʚʦʡ. 

2. ʂʨʫʛʦʚʳʝ ʜʚʠʞʝʥʠʷ ʢʠʩʪʝʡ ʨʫʢ/ʣʦʢʪʝʚʳʭ ʩʫʩʪʘʚʦʚ/ʧʣʝʯʝʚʳʭ ʩʫʩʪʘʚʦʚ 

ʚʧʝʨʝʜ-ʥʘʟʘʜ. 

3. ʇʨʫʞʠʥʥʳʝ ʜʚʠʞʝʥʠʷ ʦʜʥʘ ʨʫʢʘ ʚʚʝʨʭʫ, ʚʪʦʨʘʷ ʚʥʠʟʫ. 

4. ʅʘʢʣʦʥʳ ʠʟ ʩʪʦʨʦʥʳ ʚ ʩʪʦʨʦʥʫ, ʨʫʢʠ ʚʜʦʣʴ ʢʦʨʧʫʩʘ, ʪʷʥʝʤʩʷ ʢ ʢʦʣʝʥʷʤ, 
ʘ ʪʘ ʞʝ ʥʘʢʣʦʥʳ ʢ ʧʦʣʫ. 

5. ʉʢʨʫʯʠʚʘʥʠʝ ʪʝʣʘ, ʢʦʣʝʥʦ ʢ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤʫ ʣʦʢʪʶ. 

6. ʅʝʛʣʫʙʦʢʠʝ ʚʳʧʘʜʳ ʚ ʩʪʦʨʦʥʳ. 

7. ʂʨʫʛʦʚʳʝ ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʝʡ, ʢʨʫʛʦʚʳʝ ʚʨʘʱʝʥʠʷ ʛʦʣʝʥʦʩʪʦʧʥʳʭ 

ʩʫʩʪʘʚʦʚ ʥʘ ʚʝʩʫ. 

8. ʇʝʨʝʢʘʪ ʩ ʧʷʪʦʢ ʥʘ ʥʦʩʦʢ. 

Основная часть занятия. ʉʣʝʜʫʶʱʠʝ ʫʧʨʘʞʥʝʥʠʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʧʦʣʥʷʪʴ 2 

ʧʦʜʭʦʜʘ ʧʦ 20-25 ʨʘʟ: 

1. ɼʣʷ ʨʘʟʚʠʪʠʷ ʩʠʣʳ ʥʦʛ: ʧʨʠʩʝʜʘʥʠʷ çʧʠʩʪʦʣʝʪʠʢè ʥʘ ʦʜʥʦʡ ʥʦʛʝ ʩ 

ʧʦʜʜʝʨʞʢʦʡ (ʧʦʦʯʝʨʝʜʥʦ). 

2. ɼʣʷ ʨʘʟʚʠʪʠʷ ʚʳʥʦʩʣʠʚʦʩʪʠ: ʧʣʘʥʢʘ ʥʘ ʧʨʷʤʳʭ ʠʣʠ ʩʦʛʥʫʪʳʭ ʣʦʛʪʷʭ, 30-

60 ʩʝʢʫʥʜ. 

3. ɼʣʷ ʨʘʟʚʠʪʠʷ ʤʳʰʮ ʩʧʠʥʳ: ʧʦʜʥʷʪʠʝ ʪʫʣʦʚʠʱʘ ʚ ʧʦʣʦʞʝʥʠʠ çʣʸʞʘ ʥʘ 
ʩʧʠʥʝè, ʨʫʢʠ ï ʟʘ ʛʦʣʦʚʦʡ, ʥʦʛʠ ʩʦʛʥʫʪʳ ʠ ʬʠʢʩʠʨʦʚʘʥʳ. 

4. ɼʣʷ ʨʘʟʚʠʪʠʷ ʩʠʣʳ ʨʫʢ ʩ ʛʘʥʪʝʣʷʤʠ: ʩʛʠʙʘʥʠʝ ʠ ʨʘʟʛʠʙʘʥʠʝ ʨʫʢ ʚ ʫʧʦʨʝ 
ʣʸʞʘ. 

5. ɼʣʷ ʨʘʟʚʠʪʠʷ ʤʳʰʮ ʙʨʶʰʥʦʛʦ ʧʨʝʩʩʘ: ʠʟ ʧʦʣʦʞʝʥʠʷ çʣʸʞʘè ʚʳʧʦʣʥʠʪʴ 
çʚʝʣʦʩʠʧʝʜè. 

6. ɼʣʷ ʨʘʟʚʠʪʠʷ ʚʳʥʦʩʣʠʚʦʩʪʠ: ʧʨʳʞʢʠ ʥʘ ʩʢʘʢʘʣʢʝ ʢʣʘʩʩʠʯʝʩʢʠʤ 

ʩʧʦʩʦʙʦʤ ʠʣʠ ʧʨʳʞʢʠ ʥʘ ʤʝʩʪʝ. 

ʊʘʢ ʢʘʢ ʩʠʣʦʚʳʝ ʫʧʨʘʞʥʝʥʠʷ ʩʞʠʤʘʶʪ ʠ ʟʘʢʨʝʧʦʱʘʶʪ ʤʳʰʮʳ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚ 

ʢʦʥʮʝ ʢʘʞʜʦʛʦ ʟʘʥʷʪʠʷ ʚʳʧʦʣʥʷʪʴ ʟʘʤʠʥʢʫ, ʘ ʣʫʯʰʠʡ ʜʨʫʛ ʟʘʤʠʥʢʠ ï ʨʘʩʪʷʞʢʘ: 

1. ɼʣʷ ʨʘʩʪʷʞʢʠ ʰʝʠ ʠ ʪʨʘʧʝʮʠʠ: ʦʧʫʩʢʘʝʤ ʛʦʣʦʚʫ ʚʥʠʟ / ʦʪʚʦʜʠʤ ʛʦʣʦʚʫ 
ʥʘʟʘʜ, ʠ ʟʘʤʠʨʘʝʤ ʚ ʵʪʦʤ ʧʦʣʦʞʝʥʠʠ ʥʘ ʧʘʨʫ ʩʝʢʫʥʜ, ʟʘʪʝʤ ʘʥʘʣʦʛʠʯʥʦ 

ʚʧʨʘʚʦ-ʚʣʝʚʦ; 

2. ɼʣʷ ʨʘʩʪʷʞʢʠ ʨʫʢ: ʆʪʚʝʜʠʪʝ ʛʨʫʜʴ ʠ ʧʣʝʯʠ ʥʘʟʘʜ ʠ ʧʦʪʷʥʠʪʝʩʴ ʧʨʘʚʦʡ 
ʨʫʢʦʡ ʚ ʩʪʦʨʦʥʫ ʠ ʥʘʟʘʜ ʯʝʨʝʟ ʛʨʫʜʴ ʜʦ ʦʱʫʱʝʥʠʷ ʤʷʛʢʦʛʦ ʥʘʪʷʞʝʥʠʷ, ʚ 

ʵʪʦʤ ʧʦʣʦʞʝʥʠʠ 30 ʩʝʢʫʥʜ ʠ ʧʦʤʝʥʷʡʪʝ ʨʫʢʫ; 

3. ɼʣʷ ʨʘʩʪʷʞʢʠ ʥʦʛ: ʚ ʧʦʣʦʞʝʥʠʠ çʥʦʛʠ ʚʤʝʩʪʝè, ʘ ʨʫʢʠ ʨʘʩʧʦʣʦʞʠʪʝ ʧʦ 

ʙʦʢʘʤ, ʥʘʡʜʠʪʝ ʨʘʚʥʦʚʝʩʠʝ ʠʣʠ ʦʧʦʨʫ, ʩʚʦʙʦʜʥʦʡ ʣʘʜʦʥʴʶ ʟʘʭʚʘʪʠʪʝ 

ʥʦʛʫ ʠ ʟʘʤʨʠʪʝ ʚ ʪʘʢʦʤ ʧʦʣʦʞʝʥʠʠ ʚ ʪʝʯʝʥʠʝ 30-45 ʩʝʢʫʥʜ. ɿʘʪʝʤ 

ʧʦʤʝʥʷʡʪʝ ʥʦʛʠ ʠ ʨʫʢʠ; 

4. ɼʣʷ ʨʘʩʪʷʞʢʠ ʧʦʷʩʥʠʮʳ: ʥʝʦʙʭʦʜʠʤʦ ʚʩʪʘʪʴ ʧʝʨʝʜ ʦʧʦʨʦʡ, ʦʙʣʦʢʦʪʠʪʴʩʷ 
ʥʘ ʵʪʦʪ ʧʨʝʜʤʝʪ ʨʫʢʘʤʠ, ʠ ʩʪʘʨʘʷʩʴ ʥʝ ʩʛʠʙʘʪʴ ʥʦʛʠ ʚ ʢʦʣʝʥʷʭ, 

ʚʳʧʦʣʥʠʪʴ ʥʘʢʣʦʥ ʢʘʢ ʤʦʞʥʦ ʥʠʞʝ. ʄʦʞʥʦ ʟʘʤʝʥʠʪʴ ʫʧʨʘʞʥʝʥʠʝʤ 

çʢʦʰʝʯʢʘè; 

5. ɼʣʷ ʨʘʩʪʷʞʢʠ ʚʩʝʛʦ ʪʝʣʘ: ʚʳʧʦʣʥʷʪʴ ʩʪʦʷ, ʥʦʛʠ ʚʤʝʩʪʝ, ʧʨʷʤʳʝ ʨʫʢʠ 
ʚʳʪʷʥʫʪʴ ʚʚʝʨʭ, ʢʘʢ ʤʦʞʥʦ ʚʳʰʝ. ʉʪʘʨʘʡʪʝʩʴ ʚʩʝʤʠ ʩʠʣʘʤʠ ʜʦʪʷʥʫʪʴʩʷ 

ʜʦ ʧʦʪʦʣʢʘ ʚ ʪʝʯʝʥʠʝ 10-15 ʩʝʢʫʥʜ. 

ʈʘʩʪʷʞʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʪʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʢʦʪʦʨʫʶ ʚʳ ʚʳʜʝʨʞʠʚʘʝʪʝ, 

ʜʦʩʪʘʪʦʯʥʦ 3-5 ʤʠʥʫʪ ʧʣʘʚʥʦʡ ʨʘʩʪʷʞʢʠ. 

ɿʘʥʷʪʠʷ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʷʪʴ, ʩʦʙʣʶʜʘʷ ʪʝʭʥʠʢʫ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʷ ʚ 

ʦʩʥʦʚʥʦʤ ʬʦʨʤʳ ʤʘʣʦʡ ʘʢʪʠʚʥʦʩʪʠ. 



ð 144 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʇʦʜʚʦʜʷ ʠʪʦʛ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʥʝ 

ʤʦʞʝʪ ʟʘʤʝʥʠʪʴ ʩʪʘʥʜʘʨʪʥʳʝ ʫʨʦʢʠ ʬʠʟʢʫʣʴʪʫʨʳ. ʂʦʛʜʘ ʫʯʝʥʠʢ ʧʦʣʫʯʘʝʪ ʤʥʦʛʦ 

ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʥʝʩʝʪ ʚ ʩʝʙʝ ʬʘʢʪʦʨ ʟʜʦʨʦʚʴʷ, ʨʘʙʦʪʘʝʪ ʥʘʜ 

ʫʣʫʯʰʝʥʠʝʤ ʬʠʟʠʯʝʩʢʠʭ ʠ ʤʥʦʛʦʛʦ ʜʨʫʛʦʛʦ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʚʳʚʦʜʳ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʧʠʱʠ, ʢʦʪʦʨʦʝ ʤʳ ʧʨʠʥʠʤʘʝʤ, ʧʨʷʤʳʤ ʦʙʨʘʟʦʤ ʚʣʠʷʝʪ ʥʘ ʥʘʰʝ 

ʟʜʦʨʦʚʴʝ. ʇʠʪʘʥʠʝ ʚʣʠʷʝʪ ʥʘ ʟʜʦʨʦʚʴʝ ʘʙʩʦʣʶʪʥʦ ʚʩʝʭ ʣʶʜʝʡ: ʩʧʦʨʪʩʤʝʥ, ʥʝ ʩʧʦʨʪʩʤʝʥ 

ï ʵʪʦ ʩʦʚʩʝʤ ʥʝ ʚʘʞʥʦ. ʇʨʘʚʠʣʴʥʦʝ ʧʠʪʘʥʠʝ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚʣʷʶʱʠʝ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ 

ʞʠʟʥʠ. 
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Аннотация 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʘʩʧʝʢʪʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ 

ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ 

ʩʦʪʨʫʜʥʠʢʦʚ ʦʨʛʘʥʦʚ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʦ-ʧʨʠʢʣʘʜʥʳʭ ʚʠʜʦʚ 

ʩʧʦʨʪʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʣʫʞʝʙʥʦʛʦ ʜʚʦʝʙʦʨʴʷ. 

Ключевые слова: ʬʠʟʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ; ʩʣʫʞʝʙʥʦʝ ʜʚʦʝʙʦʨʴʝ, 

ʪʨʝʥʠʨʦʚʦʯʥʳʡ ʧʨʦʮʝʩʩ, ʢʦʤʧʦʥʝʥʪʳ ʩʣʫʞʝʙʥʦʛʦ ʜʚʦʝʙʦʨʴʷ, ʩʦʪʨʫʜʥʠʢʠ ʦʨʛʘʥʦʚ 

ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ.  

 

Abstract 

This article discusses the aspects of professional training and improving the level of 

professional training and competence of employees of the internal affairs bodies with the help 

of specially applied sports, in particular, service biathlon. 

Keywords: physical training; service biathlon, training process, components of 

service biathlon, employees of internal affairs bodies. 

 

ʅʝʤʘʣʦ ʧʨʦʬʝʩʩʠʡ ʠ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʚʭʦʜʠʪ ʚ ʩʪʨʫʢʪʫʨʫ ʦʨʛʘʥʦʚ ʚʥʫʪʨʝʥʥʠʭ 

ʜʝʣ ʠ ʜʣʷ ʚʩʝʭ ʩʦʪʨʫʜʥʠʢʦʚ ʧʦʣʠʮʠʠ ʬʠʟʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʤʦʡ ʠ 

ʥʝʨʘʟʨʳʚʥʦʡ ʯʘʩʪʴʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ. ʀʤʝʥʥʦ ʦʪ ʫʨʦʚʥʷ ʬʠʟʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʧʦʣʠʮʝʡʩʢʠʭ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʠʤʝʥʷʪʴ ʬʠʟʠʯʝʩʢʫʶ ʩʠʣʫ, 

ʙʦʝʚʳʝ ʧʨʠʝʤʳ ʙʦʨʴʙʳ, ʩʧʝʮʠʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʧʨʠ ʧʨʝʩʝʯʝʥʠʠ ʧʨʦʪʠʚʦʧʨʘʚʥʳʭ 

ʜʝʡʩʪʚʠʡ ʟʘʚʠʩʠʪ ʫʩʧʝʰʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦ-ʩʣʫʞʝʙʥʳʭ ʟʘʜʘʯ. ɺʘʞʥʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʤʝʥʥʦ ʟʘʥʷʪʠʝ ʩʧʦʨʪʦʤ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʬʠʟʠʯʝʩʢʠʭ ʠ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʩʦʪʨʫʜʥʠʢʫ ʧʦʣʠʮʠʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʩʣʫʞʝʙʥʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ, ʘ ʠʤʝʥʥʦ: ʛʦʪʦʚʥʦʩʪʴ ʢ ʩʠʪʫʘʮʠʷʤ ʩʠʣʦʚʦʛʦ ʝʜʠʥʦʙʦʨʩʪʚʘ ʩ 

ʧʨʝʩʪʫʧʥʠʢʘʤʠ, ʚʳʩʦʢʫʶ ʚʳʥʦʩʣʠʚʦʩʪʴ, ʤʫʞʝʩʪʚʦ, ʚʦʣʶ ʢ ʧʦʙʝʜʝ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 145 ð   

 

ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʴ ʧʦʣʠʮʝʡʩʢʦʛʦ ʤʦʞʝʪ ʩʪʘʪʴ 

ʧʨʠʯʠʥʦʡ ʛʨʫʙʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʦʰʠʙʦʢ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʚʣʝʯʴ ʧʨʠʯʠʥʝʥʠʝ 

ʚʨʝʜʘ ʟʜʦʨʦʚʴʶ ʧʦʣʠʮʝʡʩʢʦʛʦ ʠ ʜʘʞʝ ʧʨʠʚʝʩʪʠ ʢ ʝʛʦ ʛʠʙʝʣʠ.  ʏʪʦʙʳ ʥʝ ʜʦʧʫʩʪʠʪʴ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʩʨʝʜʩʪʚʘ ʠ ʤʝʪʦʜʳ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʩʦʪʨʫʜʥʠʢʦʚ ʦʨʛʘʥʦʚ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʩʧʝʰʥʦʤʫ 

ʚʳʧʦʣʥʝʥʠʶ ʠʤʠ ʩʚʦʠʭ ʩʣʫʞʝʙʥʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ ʠ ʩʣʫʞʝʙʥʦʛʦ ʜʦʣʛʘ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ 

ʘʩʧʝʢʪʦʚ ʚʳʩʪʫʧʘʝʪ ʥʘʣʠʯʠʝ ʩʣʫʞʝʙʥʦ-ʧʨʠʢʣʘʜʥʳʭ ʚʠʜʦʚ ʩʧʦʨʪʘ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʩʣʫʞʝʙʥʦʝ ʜʚʦʝʙʦʨʴʝ. 

ɸ. ʖ. ʅʝʩʪʝʨʦʚ ʠ ɺ. ʆ. ʉʚʝʰʥʠʢʦʚʘ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʚ ʩʠʩʪʝʤʝ ʚʠʜʦʚ ʩʧʦʨʪʘ 

ʩʣʫʞʝʙʥʦʝ ʜʚʦʝʙʦʨʴʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʚʠʜ ʩʧʦʨʪʠʚʥʦʡ 

ʩʧʝʮʠʘʣʠʟʘʮʠʠ, ʚʢʣʶʯʘʶʱʠʡ ʢʦʤʧʣʝʢʩ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʳʭ ʫʧʨʘʞʥʝʥʠʡ, ʦʪʣʠʯʘʶʱʠʭʩʷ 

ʤʝʞʜʫ ʩʦʙʦʡ ʩʦʩʪʘʚʦʤ, ʩʪʨʫʢʪʫʨʦʡ ʠ ʨʝʞʠʤʦʤ ʜʚʠʛʘʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ ʠ ʚ ʮʝʣʦʤ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʧʦ ʩʚʦʝʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʥʦ ʦʙʲʝʜʠʥʝʥʥʳʭ ʦʙʱʝʡ ʮʝʣʴʶ [2, ʩ. 28-

29]. 

ɹʦʣʴʰʠʤ ʚʢʣʘʜʦʤ ʚ ʨʘʟʚʠʪʠʝ ʩʣʫʞʝʙʥʦ-ʧʨʠʢʣʘʜʥʳʭ ʚʠʜʦʚ ʩʧʦʨʪʘ ʧʦʩʣʫʞʠʣʘ 

ʨʘʟʨʘʙʦʪʢʘ ʠ ʧʦʩʣʝʜʫʶʱʘʷ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʘ ʦʨʛʘʥʠʟʘʮʠʠ ʩʧʦʨʪʠʚʥʦʛʦ ʦʙʱʝʩʪʚʘ ï 

çʄʦʩʢʦʚʩʢʦʝ ʧʨʦʣʝʪʘʨʩʢʦʝ ʦʙʱʝʩʪʚʦ çɼʠʥʘʤʦè ï ʢʦʪʦʨʦʝ ʚ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʨʝʘʣʠʟʫʝʪ ʮʝʣʴ ʩʦʟʜʘʥʠʷ ʯʣʝʥʘʤ ʦʙʱʝʩʪʚʘ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ, ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʦʪʨʫʜʥʠʢʦʚ 

ʧʦʣʠʮʠʠ, ʘ ʪʘʢʞʝ ʬʠʟʠʯʝʩʢʠ ʘʢʪʠʚʥʦʛʦ ʦʪʜʳʭʘ. ɼʘʥʥʦʝ ʩʧʦʨʪʠʚʥʦʝ ʦʙʱʝʩʪʚʦ ʧʦʟʚʦʣʷʝʪ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʙʦʝʚʫʶ ʠ ʬʠʟʠʯʝʩʢʫʶ ʧʦʜʛʦʪʦʚʢʫ ʧʦʣʠʮʝʡʩʢʠʭ, ʫʣʫʯʰʘʝʪ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʤʘʩʪʝʨʩʪʚʦ ʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ, ʘ ʪʘʢʞʝ 

ʚʦʝʥʥʦʩʣʫʞʘʱʠʭ. ʉʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ ʧʨʦʜʦʣʞʘʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʵʬʬʝʢʪʠʚʥʫʶ ʨʘʙʦʪʫ ʚʦ ʚʩʝʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʩʧʦʨʪʠʚʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʦʪʨʫʜʥʠʢʦʚ ʧʦʣʠʮʠʠ. 

ʉʨʝʜʠ ʩʣʫʞʝʙʥʦ-ʧʨʠʢʣʘʜʥʳʭ ʚʠʜʦʚ ʩʧʦʨʪʘ, ʢʦʪʦʨʳʝ ʚʭʦʜʷʪ ʚ ʦʙʱʝʩʪʚʦ 

çɼʠʥʘʤʦè ʝʩʪʴ ʟʠʤʥʝʝ ʩʣʫʞʝʙʥʦʝ ʜʚʦʝʙʦʨʴʝ. ɺ ʝʛʦ ʦʩʥʦʚʫ ʚʭʦʜʷʪ ʣʳʞʥʳʝ ʛʦʥʢʠ ʥʘ 15 

ʢʤ ʠ ʜʚʝ ʩʝʨʠʠ ʩʢʦʨʦʩʪʥʦʡ ʩʪʨʝʣʴʙʳ çʩ ʧʦʜʙʝʞʢʠè ʩʪʦʷ ʠʟ ʪʘʙʝʣʴʥʦʛʦ ʦʨʫʞʠʷ (ʇʄ-4) ʚ 

ʪʝʯʝʥʠʝ 20 ʩ. ɺ ʧʝʨʚʦʡ ʩʝʨʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʨʘʟʠʪʴ ʧʷʪʴ ʛʨʫʜʥʳʭ ʤʠʰʝʥʝʡ, ʚʦ ʚʪʦʨʦʡ ï 

ʧʷʪʴ ʩʠʣʫʵʪʦʚ ʥʦʛ [3]. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʟʠʤʥʝʛʦ ʜʚʦʝʙʦʨʴʷ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʥʝʤ 

ʩʦʯʝʪʘʝʪʩʷ ʜʚʘ ʚʠʜʘ ʩʧʦʨʪʘ: ʙʝʛʘ ʥʘ ʣʳʞʘʭ ʠ ʩʪʨʝʣʴʙʘ, ʢʦʪʦʨʳʝ ʨʘʟʣʠʯʥʳ ʧʦ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ ʦʨʛʘʥʠʟʤ. ʊʘʢʠʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʩʧʦʨʪʠʚʥʳʝ 

ʜʠʩʮʠʧʣʠʥʳ ʪʨʝʙʫʶʪ ʦʪ ʩʧʦʨʪʩʤʝʥʘ ʥʘʣʠʯʠʷ ʨʘʟʥʳʭ ʧʦ ʩʚʦʝʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ 

ʬʠʟʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ: ʚʦ-ʧʝʨʚʳʭ, ʚʳʥʦʩʣʠʚʦʩʪʠ, ʘ ʚʦ-ʚʪʦʨʳʭ ï ʚʳʩʦʢʠʭ 

ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʚʳʨʘʞʘʶʪʩʷ ʚ ʮʝʣʝʚʦʡ ʪʦʯʥʦʩʪʠ ʜʚʠʞʝʥʠʡ. 

ʅʝʦʙʭʦʜʠʤʦ ʯʪʦʙʳ ʵʪʠ ʢʘʯʝʩʪʚʘ ʙʳʣʠ ʨʘʟʚʠʪʳ ʧʘʨʘʣʣʝʣʴʥʦ, ʘ ʜʣʷ ʵʪʦʛʦ ʪʨʝʙʫʝʪʩʷ 

ʧʨʘʚʠʣʴʥʦ ʧʣʘʥʠʨʦʚʘʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ.  

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʬʠʟʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʙʫʜʫʱʠʭ ʩʦʪʨʫʜʥʠʢʦʚ ʧʦʣʠʮʠʠ 

ʜʦʣʞʥʘ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʵʬʬʝʢʪʠʚʥʦ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦ ʝʱʝ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʷʭ ʄɺɼ ʈʦʩʩʠʠ. ʂʘʯʝʩʪʚʝʥʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʢʫʨʩʘʥʪʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʄɺɼ ʈʦʩʩʠʠ ʢ ʟʠʤʥʝʤʫ ʜʚʦʝʙʦʨʴʶ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʮʝʣʳʭ ʪʨʠ ʵʪʘʧʘ. ʕʪʠ 

ʵʪʘʧʳ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʧʦ ʚʨʝʤʝʥʘʤ ʛʦʜʘ. ʊʘʢ, ʧʝʨʚʳʤ ʩʯʠʪʘʝʪʩʷ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʵʪʘʧ, 

ʟʘ ʥʠʤ ʠʜʝʪ ʦʩʝʥʥʠʡ, ʘ ʟʘʢʣʶʯʘʶʱʠʤ ʠʜʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʠʤʥʠʡ ʵʪʘʧ.  

ɺʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʵʪʘʧ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʨʠ ʤʝʩʷʮʘ: ʤʘʡ, ʠʶʥʴ, ʠʶʣʴ. ʅʘ ʜʘʥʥʦʤ 

ʵʪʘʧʝ ʧʦʚʳʰʘʝʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʚʦʟʤʦʞʥʦʩʪʝʡ ʢʫʨʩʘʥʪʦʚ ʠ ʩʣʫʰʘʪʝʣʝʡ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʨʘʟʚʠʪʠʶ ʚʳʥʦʩʣʠʚʦʩʪʠ, ʪʘʢ ʢʘʢ ʦʥʘ ʦʪʨʘʞʘʝʪ ʦʙʱʠʡ 

ʫʨʦʚʝʥʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʩʧʦʨʪʩʤʝʥʘ [4]. ʇʨʠ ʨʘʟʚʠʪʠʠ ʚʳʥʦʩʣʠʚʦʩʪʠ 

ʦʛʨʦʤʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʬʫʥʢʮʠʡ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʠ 



ð 146 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤ, ʫʢʨʝʧʣʝʥʠʶ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ. ɼʝʣʘʝʪʩʷ ʵʪʦ 

ʙʣʘʛʦʜʘʨʷ ʥʝʧʨʝʨʳʚʥʦʡ ʨʘʙʦʪʝ ʚ ʬʦʨʤʝ ʪʝʤʧʦʚʦʛʦ ʙʝʛʘ, ʢʨʦʩʩʘ, ʧʣʘʚʘʥʠʷ ʠʣʠ 

ʢʨʦʩʩʬʠʪʘ.  

ɺ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʚʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʤʝʩʷʮʳ: ʘʚʛʫʩʪ, ʩʝʥʪʷʙʨʴ ʠ ʦʢʪʷʙʨʴ. ɺ ʵʪʦʪ 

ʧʝʨʠʦʜ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʪʝʭʥʠʢʠ ʣʳʞʥʳʭ ʭʦʜʦʚ. 

ɿʜʝʩʴ ʧʨʠʤʝʥʷʶʪʩʷ ʫʧʨʘʞʥʝʥʠʷ ʮʠʢʣʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʩʧʝʮʠʘʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ï 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʳʞʝʨʦʣʣʝʨʦʚ ʠʣʠ ʠʤʠʪʘʮʠʷ ʣʳʞʥʳʭ ʭʦʜʦʚ. ɺ ʵʪʦʪ ʞʝ ʧʝʨʠʦʜ 

ʚʢʣʶʯʘʶʪʩʷ ʪʨʝʥʠʨʦʚʢʠ ʧʦ ʨʘʙʦʪʝ ʩ ʦʨʫʞʠʝʤ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʠʤʝʥʷʶʪʩʷ 

ʫʯʝʙʥʦ-ʪʨʝʥʠʨʦʚʦʯʥʳʝ ʪʨʝʥʘʞʝʨʳ, ʥʘʮʝʣʝʥʥʳʝ ʥʘ ʦʪʨʘʙʦʪʢʫ ʪʝʭʥʠʢʠ 

ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʛʦ ʫʧʨʘʞʥʝʥʠʷ ʇʄ-4. ɻʣʘʚʥʳʤʠ ʪʨʝʥʠʨʦʚʦʯʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʳʥʦʩʣʠʚʦʩʪʠ ʷʚʣʷʶʪʩʷ ʧʝʨʝʤʝʥʥʳʡ, ʨʘʚʥʦʤʝʨʥʳʡ ʠ ʪʝʤʧʦʚʳʡ 

ʢʨʦʩʩʦʚʳʡ ʙʝʛ, ʧʨʳʞʢʦʚʳʝ ʫʧʨʘʞʥʝʥʠʷ, ʨʠʪʤʦʚʳʝ ʧʨʦʙʝʞʢʠ ʧʦ ʧʝʨʝʩʝʯʝʥʥʦʡ 

ʤʝʩʪʥʦʩʪʠ, ʩʧʝʮʠʘʣʴʥʦ-ʙʝʛʦʚʳʝ ʫʧʨʘʞʥʝʥʠʷ. 

ɿʠʤʥʠʡ ʧʝʨʠʦʜ ʜʣʠʪʩʷ ʜʚʘ ʤʝʩʷʮʘ: ʥʦʷʙʨʴ ʠ ʜʝʢʘʙʨʴ. ʆʜʥʘʢʦ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʥʘʛʨʫʟʦʢ ʦʥ ʧʨʝʚʦʩʭʦʜʠʪ ʧʨʝʜʳʜʫʱʠʝ ʵʪʘʧʳ. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʨʘʟʚʠʪʠʶ 

ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʬʠʟʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʜʘʥʥʦʤʫ ʚʠʜʫ ʩʧʦʨʪʘ. 

ʉʧʦʨʪʩʤʝʥʳ ʧʨʠʤʝʥʷʶʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʚʠʜʳ ʫʧʨʘʞʥʝʥʠʡ ʧʦ ʚʳʨʘʙʦʪʢʝ ʫʩʪʦʡʯʠʚʦʛʦ 

ʥʘʚʳʢʘ ʩʢʦʨʦʩʪʥʦʡ ʩʪʨʝʣʴʙʳ (ʧʨʠʮʝʣʠʚʘʥʠʝ ʩ ʦʪʨʘʙʦʪʢʦʡ ʩʧʫʩʢʦʚʦʛʦ ʢʨʶʯʢʘ ʠ ʧʝʨʝʥʦʩ 

ʦʛʥʷ ʥʘ ʧʦʩʣʝʜʫʶʱʠʝ ʤʠʰʝʥʠ). 

ɺ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʝ ʨʘʮʠʦʥʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʳ ʦʙʲʝʤʳ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʩʨʝʜʩʪʚ 

ʠ ʤʝʪʦʜʦʚ ʚ ʣʳʞʥʦʡ ʧʦʜʛʦʪʦʚʢʝ ʠ ʩʪʨʝʣʴʙʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʨʫʞʠʷ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʵʬʬʝʢʪʠʚʥʦʤʫ ʨʘʟʚʠʪʠʶ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʦʚ.  

ɸ. ɽ. ɸʨʜʘʰʝʚ,  ɸ. ʅ. ɹʝʣʸʚʘ, ɼ. ɺ. ʂʦʨʦʚʠʥ ʠ  ɸ. ʀ. ʇʦʧʦʚʘ ʚ ʩʚʦʠʭ ʥʘʫʯʥʳʭ 

ʨʘʙʦʪʘʭ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʥʝʩʤʦʪʨʷ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʜʚʦʝʙʦʨʴʷ, ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʘʥʥʳʡ ʚʠʜ ʩʧʦʨʪʘ ʥʘʭʦʜʠʪʩʷ ʚ ʛʣʫʙʦʢʦʤ ʩʠʩʪʝʤʥʦʤ ʢʨʠʟʠʩʝ [1, ʩ. 

166-168]. ɼʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʵʪʦʛʦ ʢʨʠʟʠʩʘ ʘʚʪʦʨʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʥʠʷ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʡ ʤʦʜʝʣʠ ʩʧʦʨʪʠʚʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʣʳʞʥʠʢʦʚ-ʜʚʦʝʙʦʨʮʝʚ, ʚ ʦʩʥʦʚʫ 

ʢʦʪʦʨʦʡ ʧʨʝʜʣʘʛʘʶʪ ʚʥʝʜʨʠʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʟʘʨʫʙʝʞʥʳʡ ʦʧʳʪ ʪʘʢʠʭ ʩʪʨʘʥ ʢʘʢ 

ʅʦʨʚʝʛʠʠ, ɸʚʩʪʨʠʠ ʠ ʐʚʝʮʠʠ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪ ʚʝʜʫʱʠʝ ʧʦʟʠʮʠʠ ʚ ʜʘʥʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ ʠ ʚ ʨʘʟʚʠʪʠʝ ʜʚʦʝʙʦʨʴʷ ʚ ʩʠʩʪʝʤʝ ʄɺɼ ʈʦʩʩʠʠ ʪʘʢʞʝ 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʝʨʝʜʦʚʦʡ ʟʘʨʫʙʝʞʥʳʡ ʦʧʳʪ, ʪʘʢ ʢʘʢ ʵʪʦ ʧʦʟʚʦʣʠʪ ʚʳʚʝʩʪʠ 

ʜʚʦʝʙʦʨʴʝ ʥʘ ʥʦʚʳʡ ʢʘʯʝʩʪʚʝʥʥʳʡ ʫʨʦʚʝʥʴ. 

ɿʠʤʥʝʝ ʩʣʫʞʝʙʥʦʝ ʜʚʦʝʙʦʨʴʝ, ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ ʣʳʞʥʫʶ ʛʦʥʢʫ ʠ ʩʪʨʝʣʴʙʫ ʠʟ 

ʪʘʙʝʣʴʥʦʛʦ ʦʨʫʞʠʷ, ʬʦʨʤʠʨʫʶʪ ʫ ʢʫʨʩʘʥʪʦʚ ʠ ʩʣʫʰʘʪʝʣʝʡ ʩʠʩʪʝʤʳ ʄɺɼ ʈʦʩʩʠʠ ʪʘʢʠʝ 

ʥʘʚʳʢʠ, ʢʘʢ ʚʥʠʤʘʥʠʝ, ʚʳʥʦʩʣʠʚʦʩʪʴ, ʦʧʝʨʘʪʠʚʥʦʝ ʤʳʰʣʝʥʠʝ, ʵʤʦʮʠʦʥʘʣʴʥʫʶ 

ʫʩʪʦʡʯʠʚʦʩʪʴ, ʨʝʰʠʪʝʣʴʥʦʩʪʴ, ʙʳʩʪʨʦʪʘ, ʣʦʚʢʦʩʪʴ ʠ ʩʪʦʡʢʦʩʪʴ. ɼʘʥʥʳʝ ʢʘʯʝʩʪʚʘ 

ʥʝʦʙʭʦʜʠʤʳ ʢʘʞʜʦʤʫ ʩʦʪʨʫʜʥʠʢʫ ʦʨʛʘʥʦʚ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʦʧʝʨʘʪʠʚʥʳʭ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʝʩʝʯʝʥʠʝʤ ʠ ʨʘʩʢʨʳʪʠʝʤ  ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ 

ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ ʠ ʧʨʝʩʪʫʧʣʝʥʠʡ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʪʦʣʴʢʦ ʬʠʟʠʯʝʩʢʠ ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ 

ʩʦʪʨʫʜʥʠʢ ʧʨʘʚʦʧʦʨʷʜʢʘ ʩʧʦʩʦʙʝʥ ʵʬʬʝʢʪʠʚʥʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʦʚʘʪʴ ʧʨʝʩʪʫʧʥʦʩʪʠ, 

ʦʭʨʘʥʷʪʴ ʩʧʦʢʦʡʩʪʚʠʝ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʛʨʘʞʜʘʥ, ʠʤʝʥʥʦ ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʚ ʩʠʩʪʝʤʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʦʪʨʫʜʥʠʢʦʚ ʦʨʛʘʥʦʚ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʬʠʟʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʠʛʨʘʝʪ ʚʝʜʫʱʫʶ ʨʦʣʴ. ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʨʝʟʫʣʴʪʘʪ ʣʶʙʦʡ ʦʧʝʨʘʮʠʠ ʧʦ ʧʨʝʩʝʯʝʥʠʶ ʧʨʝʩʪʫʧʥʳʭ ʜʝʡʩʪʚʠʡ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ 

ʩʪʝʧʝʥʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʧʨʠʢʣʘʜʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ ʚʩʝʭ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʄɺɼ ʈʦʩʩʠʠ. ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʬʠʟʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ, ʟʥʘʥʠʝ ʙʦʝʚʳʭ 

ʧʨʠʝʤʦʚ ʙʦʨʴʙʳ, ʧʨʝʚʦʩʭʦʜʥʦʝ ʚʣʘʜʝʥʠʝ ʪʘʙʝʣʴʥʳʤ ʦʨʫʞʠʝʤ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʳʤ 
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Аннотация 

ʈʳʥʦʢ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʘʨʢʦʚʢʠ ʨʘʩʪʝʪ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʩʧʨʦʩʘ, ʚʝʜʴ ʵʪʦ ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʦʧʘʩʥʳʭ ʯʘʩʪʝʡ ʚʦʞʜʝʥʠʷ, ʛʜʝ ʜʘʞʝ 

ʩʘʤʳʡ ʦʧʳʪʥʳʡ ʚʦʜʠʪʝʣʴ ʥʝ ʟʘʩʪʨʘʭʦʚʘʥ ʦʪ ʦʰʠʙʢʠ ʩʨʝʘʛʠʨʦʚʘʪʴ ʥʝ ʚʦʚʨʝʤʷ ʠʟ-ʟʘ ʩʙʦʷ 

ʩʠʩʪʝʤʳ. ʇʦʵʪʦʤʫ ʚʦʧʨʦʩ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʘʨʢʦʚʢʠ ʦʩʦʙʝʥʥʦ 

ʘʢʪʫʘʣʝʥ, ʘ ʚʠʜ ʠ ʜʠʥʘʤʠʢʘ ʩʠʩʪʝʤʥʳʭ ʩʙʦʝʚ ʚ ʥʝʡ ʪʨʝʙʫʶʪ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ.  

Ключевые слова: ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʧʘʨʢʦʚʢʘ, ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʘʨʢʦʚʢʠ, 

ʘʚʪʦʧʠʣʦʪ, ʩʙʦʡ. 

 

Abstract 

The market for automatic parking is growing every year under the influence of 

consumer demand, because this is one of the most dangerous parts of driving, where even the 

most experienced driver is not immune from the mistake of reacting at the wrong time due to 

a system failure. Therefore, the question of the operation of the automatic parking system is 

especially relevant, and the type and dynamics of system failures in it require a more detailed 

study. 

Keywords: automatic parking, automatic parking system, autopilot, failure. 

 

ʇʝʨʚʳʤʠ ʟʘʜʫʤʘʣʠʩʴ ʦ ʩʦʟʜʘʥʠʠ ʩʧʝʮʠʘʣʴʥʦʡ ʧʘʨʢʦʚʦʯʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʘʚʪʦ 

ʘʤʝʨʠʢʘʥʩʢʠʝ ʠʥʞʝʥʝʨʳ ʚ 1980 ʛʦʜʫ, ʪʘʢ ʢʘʢ ʚ ʩʚʷʟʠ ʩ ʚʦʟʨʦʩʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʤʘʰʠʥ 

ʩʪʘʣʦ ʧʨʦʙʣʝʤʘʪʠʯʥʦ ʦʪʳʩʢʘʪʴ ʧʘʨʢʦʚʦʯʥʦʝ ʤʝʩʪʦ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ 

ʩʠʩʪʝʤʘ, ʧʦʤʦʛʘʶʱʘʷ ʚʦʜʠʪʝʣʶ ʚ ʧʦʠʩʢʝ ʫʯʘʩʪʢʘ ʜʣʷ ʧʘʨʢʦʚʢʠ ʤʝʞʜʫ ʜʨʫʛʠʤʠ ʘʚʪʦ 

ʦʢʦʣʦ ʙʦʨʜʶʨʘ, ʧʨʠʥʮʠʧ ʢʦʪʦʨʦʡ ʟʘʢʣʶʯʘʣʩʷ ʚ ʪʦʤ, ʯʪʦ ʤʘʰʠʥʘ ʫʧʠʨʘʣʘʩʴ ʙʘʤʧʝʨʦʤ ʚ 

ʙʦʨʜʶʨ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʩʨʘʙʘʪʳʚʘʣʘ ʧʘʨʢʦʚʦʯʥʘʷ ʩʠʩʪʝʤʘ, ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʫʟʝʣ 

ʘʚʪʦʤʘʪʦʤ ʩʧʫʩʢʘʣ ʮʝʧʴʶ ʦʪ ʦʩʠ ʢʦʣʝʩʦ ʥʘ ʜʦʨʦʞʥʦʝ ʧʦʢʨʳʪʠʝ. ʅʦ ʜʘʥʥʘʷ ʩʠʩʪʝʤʘ ʪʘʢ 

ʠ ʥʝ ʩʪʘʣʘ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʪʴʩʷ ʚʦʜʠʪʝʣʷʤʠ, ʪʘʢ ʢʘʢ ʵʪʦ ʙʳʣʦ ʜʦʨʦʛʦ ʠ ʙʳʣ ʥʝʦʙʭʦʜʠʤ 

ʙʦʣʴʰʦʡ ʙʘʛʘʞʥʠʢ, ʯʪʦ ʥʝ ʩʚʦʡʩʪʚʝʥʥʦ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʤʘʰʠʥ. 

ɼʘʣʝʝ ʚ 1991 ʛʦʜʫ ʧʦʷʚʠʣʘʩʴ ʠʥʘʷ ʩʠʩʪʝʤʘ ï ʚʝʨʪʠʢʘʣʴʥʘʷ ʪʝʣʝʩʢʦʧʠʯʝʩʢʘʷ 

ʩʪʦʡʢʘ ʚʳʜʚʠʛʘʣʘʩʴ ʠʟ ʫʛʣʘ ʟʘʜʥʝʛʦ ʢʨʳʣʘ ʠ ʧʝʨʝʜʥʝʛʦ ʙʘʤʧʝʨʘ ʚ ʧʨʦʮʝʩʩʝ ʧʘʨʢʦʚʢʠ ʩ 

ʮʝʣʴʶ ʦʙʦʟʥʘʯʝʥʠʷ ʜʣʷ ʚʦʜʠʪʝʣʷ ʛʘʙʘʨʠʪʦʚ ʘʚʪʦʤʦʙʠʣʷ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʘʚʠʣʴʥʦʡ 

ʧʘʨʢʦʚʢʠ ʚ ʦʧʨʝʜʝʣʝʥʥʳʡ ʤʦʤʝʥʪ. 

ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʘʚʦʨʫʣʴʥʳʭ ʘʚʪʦ ʠʟ ʗʧʦʥʠʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʣʘ ʚ ʵʪʦ ʚʨʝʤʷ 

ʧʘʨʢʦʚʦʯʥʘʷ ʩʠʩʪʝʤʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʚʦʜʠʪʝʣʴ ʥʝ ʚʠʜʝʣ ʩʪʦʡʢʫ, ʝʩʣʠ ʨʘʟʤʝʨʳ ʤʘʰʠʥʳ 

ʙʳʣʠ ʩʦʙʣʶʜʝʥʳ ʚ ʧʨʦʮʝʩʩʝ ʧʘʨʢʦʚʢʠ. ʄʠʥʫʩ ʟʘʢʣʶʯʘʣʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʝʣʴʟʷ ʙʳʣʦ ʚ 

ʧʦʣʥʦʡ ʤʝʨʝ ʦʮʝʥʠʪʴ ʧʨʦʩʪʨʘʥʩʪʚʦ ʦʢʦʣʦ ʘʚʪʦ ʠ ʜʝʣʘʪʴ ʚʩʝ ʤʘʥʝʚʨʳ ʠʥʪʫʠʪʠʚʥʦ. ɼʣʷ 

ʙʦʣʝʝ ʛʘʙʘʨʠʪʥʳʭ ʤʘʰʠʥ ʵʪʦ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʙʳʣʦ ʩʣʦʞʥʦ, ʪʘʢ ʢʘʢ ʠʟ-ʟʘ ʚʳʩʦʢʦʛʦ ʢʨʘʷ 

ʩʪʝʢʣʘ ʟʘʜʥʝʡ ʜʚʝʨʠ ʩʦʟʜʘʚʘʣʘʩʴ çʤʝʨʪʚʘʷ ʟʦʥʘè. ʇʦʵʪʦʤʫ ʠʟʦʙʨʝʣʠ ʫʩʪʨʦʡʩʪʚʦ ʚ ʚʠʜʝ 

ʧʝʨʠʩʢʦʧʘ ʧʦʜʚʦʜʥʦʡ ʣʦʜʢʠ, ʬʠʢʩʠʨʫʝʤʦʝ ʥʘ ʟʘʜʥʝʡ ʢʨʳʰʢʝ ʘʚʪʦ, ʥʘ ʩʤʝʥʫ ʢʦʪʦʨʳʤ 

ʜʘʣʝʝ ʧʨʠʭʦʜʷʪ ʩʠʩʪʝʤʘ ʟʝʨʢʘʣ ʠ ʦʙʟʦʨʥʳʝ ʣʠʥʟʳ ʠʟ ʧʣʘʩʪʠʢʘ [2]. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 149 ð   

 

ʉʝʛʦʜʥʷ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʘʨʢʦʚʢʠ ʠʣʠ ʧʘʨʢʦʚʦʯʥʳʡ ʘʚʪʦʧʠʣʦʪ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʘʨʢʦʚʢʝ ʤʘʰʠʥʳ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʣʠʙʦ ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʠ 

ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʘʚʪʦʚʣʘʜʝʣʴʮʝʚ. 

ʈʘʟʥʳʝ ʩʠʩʪʝʤʳ ʧʘʨʢʦʚʦʯʥʦʛʦ ʘʚʪʦʧʠʣʦʪʘ ʧʦʤʦʛʘʶʪ ʧʨʠ ʠʩʧʦʣʥʝʥʠʠ 

ʧʘʨʘʣʣʝʣʴʥʦʡ ʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʧʘʨʢʦʚʦʢ, ʧʨʠʯʝʤ ʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʧʦʣʫʯʠʣʘ ʧʝʨʚʘʷ. ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʧʘʨʢʦʚʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʧʫʪʝʤ ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʫʛʣʦʤ ʧʦʚʦʨʦʪʘ ʨʫʣʝʚʦʛʦ ʢʦʣʝʩʘ ʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʘʚʪʦ. 

ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʧʦʤʦʱʠ ʚ ʧʨʦʮʝʩʩʝ ʧʘʨʢʦʚʢʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 
ʈʠʩʫʥʦʢ 1. ɺʠʜʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʧʘʨʢʦʚʦʢ[4] 

 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʩʠʩʪʝʤʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʧʘʨʢʦʚʢʠ, ʩʦʩʪʘʚ 

ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʝʝ ʙʫʜʝʪ ʦʪʣʠʯʘʪʴʩʷ, ʥʦ ʦʩʥʦʚʘ ʦʩʪʘʝʪʩʷ ʦʜʠʥʘʢʦʚʦʡ. ʊʘʢ ʛʣʘʚʥʳʝ 

ʩʦʩʪʘʚʣʷʶʱʠʝ ʠ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʝ ʚ ʘʚʪʦʤʦʙʠʣʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2[4]. 

ʋʣʴʪʨʘʟʚʫʢʦʚʳʝ ʜʘʪʯʠʢʠ ʷʚʣʷʶʪʩʷ ʘʥʘʣʦʛʦʤ, ʧʨʠʤʝʥʷʝʤʳʤ ʚ ʧʘʩʩʠʚʥʦʡ 

ʧʘʨʢʦʚʦʯʥʦʡ ʩʠʩʪʝʤʝ, ʥʦ ʦʙʣʘʜʘʶʱʠʤ ʥʘʠʙʦʣʴʰʝʡ ʜʘʣʴʥʦʩʪʴʶ ʨʘʙʦʪʳ ï ʜʦ 4,5 ʤ. 

ʏʠʩʣʦ ʜʘʪʯʠʢʦʚ ʟʘʚʠʩʠʪ ʦʪ ʚʠʜʘ ʧʘʨʢʦʚʦʯʥʦʡ ʩʠʩʪʝʤʳ, ʢ ʧʨʠʤʝʨʫ, ʚ ParkAssist 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʪʠʧʘ ʠʭ 12 ï ʧʦ 4 ʩ ʢʘʞʜʦʡ ʩʪʦʨʦʥʳ [4]. 

 

 
ʈʠʩʫʥʦʢ 2. ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʘʨʢʦʚʢʠ 

 

ɺʢʣʶʯʝʥʠʝ ʠ ʚʳʢʣʶʯʝʥʠʝ ʚʩʝʡ ʩʠʩʪʝʤʳ ʧʨʦʠʩʭʦʜʠʪ ʩʧʝʮʠʘʣʴʥʦʡ ʢʥʦʧʢʦʡ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʧʨʠʙʦʨʥʦʡ ʧʘʥʝʣʠ ʣʠʙʦ ʨʫʣʝ, ʚ ʧʨʠʥʫʜʠʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʧʦʣʥʠʪʴ ʧʘʨʢʦʚʢʫ.  

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʵʣʝʢʪʨʦʥʥʳʡ ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʥʠʤʘʝʪ ʩʠʛʥʘʣ ʦʪ ʜʘʪʯʠʢʦʚ ʠ 

ʬʦʨʤʘʪʠʨʫʝʪ ʝʛʦ ʚ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ: ʢʫʨʩʦʚʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ, 

ʜʚʠʛʘʪʝʣʴ, ʵʣʝʢʪʨʦʫʩʠʣʠʪʝʣʴ ʨʫʣʷ ʠ ʢʦʨʦʙʢʫ ʘʚʪʦʤʘʪ.  

Volkswagen Toyota, Lexus BMW Mercedes-Benz, Ford Opel 

Intelligent Remote 

Park Assist 

Active Advanced 

Park AssistSystem Park Assist 

Vision 



ð 150 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʅʫʞʥʳʝ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʘʚʪʦʧʠʣʦʪʘ ʜʘʥʥʳʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ 

ʜʠʩʧʣʝʝ ʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚʦʜʠʪʝʣʝʤ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʧʘʨʢʦʚʢʠ. 

ʈʘʙʦʪʘ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʘʨʢʦʚʢʠ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ 

ʵʪʘʧʦʚ: ʧʦʠʩʢ ʧʘʨʢʦʚʦʯʥʦʛʦ ʤʝʩʪʘ ʠ ʠʩʧʦʣʥʝʥʠʝ ʩʘʤʦʡ ʧʘʨʢʦʚʢʠ (ʊʘʙʣʠʮʘ 1). 

ʊʘʙʣʠʮʘ 1 

ʕʪʘʧʳ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʘʨʢʦʚʢʠ 
ʕʪʘʧʳ ʩʠʩʪʝʤʳ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʧʘʨʢʦʚʢʠ 

ʉ ʧʦʤʦʱʴʶ ʯʝʛʦ 

(ʢʦʛʦ) 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʇʨʠʤʝʨ 

ʇʦʠʩʢ ʧʘʨʢʦʚʦʯʥʦʛʦ 

ʤʝʩʪʘ 

ʋʣʴʪʨʘʟʚʫʢʦʚʳʝ 

ʜʘʪʯʠʢʠ 

ɺ ʩʠʩʪʝʤʝ ParkAssist ʝʩʪʴ 4 ʜʘʪʯʠʢʘ (ʧʦ 2 ʩ ʢʘʞʜʦʡ 

ʩʪʦʨʦʥʳ). ɺ ʧʨʦʮʝʩʩʝ ʜʚʠʞʝʥʠʷ ʘʚʪʦ ʚʜʦʣʴ ʨʷʜʘ 

ʤʘʰʠʥ ʥʘ ʧʘʨʢʦʚʢʝ ʩʦ ʩʢʦʨʦʩʪʴʶ 20-40 ʢʤ/ʯ ʜʘʪʯʠʢʠ 

ʠʟʤʝʨʷʶʪ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʠʤʠ, ʘ ʚ Visionï ʠ ʠʭ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʘʚʪʦʤʦʙʠʣʶ. ʉʠʛʥʘʣʳ 

ʜʘʪʯʠʢʦʚ ʧʨʠʥʠʤʘʶʪʩʷ ʙʣʦʢʦʤ ʫʧʨʘʚʣʝʥʠʷ ï ʝʩʣʠ 

ʜʣʠʥʘ ʧʘʨʢʦʚʦʯʥʦʛʦ ʤʝʩʪʘ ʜʦʩʪʘʪʦʯʥʘ, ʪʦ ʜʘʥʥʳʝ 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʥʘ ʜʠʩʧʣʝʝ ʚʦʜʠʪʝʣʶ. (ɼʦʩʪʘʪʦʯʥʳʤ 

ʩʯʠʪʘʝʪʩʷ ʤʝʩʪʦ, ʙʦʣʴʰʝʝ ʥʘ ʜʣʠʥʫ ʘʚʪʦ ʥʘ 0,8-1 ʤ) 

ʀʩʧʦʣʥʝʥʠʝ 

ʧʘʨʢʦʚʢʠ 

ɺʦʜʠʪʝʣʝʤ ʩ 

ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʢʮʠʡ 

ʀʥʩʪʨʫʢʮʠʠ ʚʠʟʫʘʣʴʥʦ ʠ ʪʝʩʪʝʚʦ ʦʪʦʙʨʘʞʘʶʪʩʷ ʥʘ 

ʜʠʩʧʣʝʝ (ʥʘʧʨʠʤʝʨ, ʧʨʝʜʣʦʞʝʥʠʝ, ʢʘʢ ʧʦʚʝʨʥʫʪʴ 

ʨʫʣʝʚʦʝ ʢʦʣʝʩʦ ʥʘ ʢʦʥʢʨʝʪʥʳʡ ʫʛʦʣ ʠ ʥʘʧʨʘʚʣʝʥʠʝ). 

ʍʘʨʘʢʪʝʨʝʥ ʜʣʷ AdvancedParkAssist. 

 ɸʚʪʦʤʘʪʠʯʝʩʢʠ 

ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʥʢʨʝʪʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ ʩʠʩʪʝʤ 

ʘʚʪʦ: ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʵʣʝʢʪʨʦʫʩʝʣʠʪʝʣʷ ʨʫʣʷ, ʥʘʩʦʩ 

ʦʙʨʘʪʥʦʡ ʧʦʜʘʯʠ ʠ ʢʣʘʧʘʥʳ ʪʦʨʤʦʟʥʳʭ ʤʝʭʘʥʠʟʤʦʚ 

ʩʠʩʪʝʤʳ ʢʫʨʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ 

ʜʨʦʩʩʝʣʴʥʦʡ ʟʘʩʣʦʥʢʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤ 

ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʢʣʘʧʘʥʳ ʢʦʨʦʙʢʠ ʘʚʪʦʤʘʪ. 

 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʛʦ ʜʚʠʞʝʥʠʷ ʨʘʙʦʪʫ ʘʚʪʦʧʠʣʦʪʘ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ 

ʤʦʞʥʦ ʧʝʨʝʚʝʩʪʠ ʠʟ ʨʝʞʠʤʘ çʘʚʪʦʤʘʪè ʥʘ çʨʫʯʥʦʡè. ɺ ʥʘʠʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʘʨʢʦʚʦʯʥʳʭ ʩʠʩʪʝʤʘʭ ʧʘʨʢʦʚʢʘ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʧʨʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʥʘʭʦʞʜʝʥʠʠ ʚʦʜʠʪʝʣʷ, ʥʦ ʠ ʙʝʟ ʥʝʛʦ ï ʟʘʧʫʩʢ ʩ ʢʣʶʯʘ [4]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʚʳʜʝʣʠʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʚʪʦʧʠʣʦʪʘ: 

- ʦʪ ʚʦʜʠʪʝʣʷ ʥʝ ʪʨʝʙʫʝʪʩʷ ʦʩʦʙʝʥʥʳʭ ʥʘʚʳʢʦʚ ʚʦʞʜʝʥʠʷ; 

- ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʧʨʘʚʠʣʴʥʦʩʪʴ ʧʘʨʢʦʚʢʠ; 

- ʤʠʥʠʤʫʤ ʚʨʝʤʝʥʠ ʥʘ ʪʦ, ʯʪʦʙʳ ʥʘʡʪʠ ʧʘʨʢʦʚʦʯʥʦʝ ʤʝʩʪʦ ʠ 

ʧʨʠʧʘʨʢʦʚʘʪʴʩʷ; 

- ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩ ʧʫʣʴʪʘ ʠʣʠ ʢʣʶʯʘ; 

- ʚʢʣʶʯʝʥʠʝ ʠ ʚʳʢʣʶʯʝʥʠʝ ʧʫʪʝʤ ʥʘʞʘʪʠʷ ʦʜʥʦʡ ʢʥʦʧʢʠ [5]. 

ʇʦʤʠʤʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʚʪʦʧʠʣʦʪʘ, ʠʤʝʝʪʩʷ 

ʠ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ ʠ ʪʨʫʜʥʦʩʪʝʡ ʚ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ, ʢʦʪʦʨʳʝ ʩʪʦʠʪ ʦʩʦʙʝʥʥʦ 

ʧʦʜʯʝʨʢʥʫʪʴ. ʊʘʢ, ʚʦ-ʧʝʨʚʳʭ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʧʘʨʢʦʚʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʧʫʪʝʤ 

ʜʝʡʩʪʚʠʷ ʮʝʣʦʛʦ ʢʦʤʧʣʝʢʩʘ ʤʝʭʘʥʠʟʤʦʚ, ʥʘ ʯʪʦ ʪʨʝʙʫʝʪʩʷ ʨʘʩʭʦʜ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʠʩʪʦʯʥʠʢ ʝʝ ʣʠʙʦ ʨʝʩʫʨʩ ʩ 

ʙʦʣʴʰʝʡ ʵʥʝʨʛʦʝʤʢʦʩʪʴʶ. ɺʦ-ʚʪʦʨʳʭ, ʘʚʪʦʧʘʨʢʦʚʦʯʥʘʷ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʜʦʧʫʩʢʘʪʴ 

ʦʰʠʙʢʠ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʥʝʢʦʨʨʝʢʪʥʦ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʙʦʷʤ ʚ ʩʠʩʪʝʤʝ [6].ʊʘʢ, 

ʥʘʧʨʠʤʝʨ, ʥʘ ʯʝʪʢʦʩʪʴ ʚʳʷʚʣʝʥʠʷ ʧʘʨʢʦʚʦʯʥʦʛʦ ʤʝʩʪʘ ʚʣʠʷʝʪ ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʦʩʝʜʥʠʭ 

ʤʘʰʠʥ: ʚ ʠʜʝʘʣʝ ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʧʘʨʢʦʚʘʥʳ ʧʘʨʘʣʣʝʣʴʥʦ ʙʦʨʜʶʨʫ ʠ ʥʝ 

ʧʨʝʚʳʰʘʪʴ ʦʪʢʣʦʥʝʥʠʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʜʨʫʛ ʢ ʜʨʫʛʫ ʠ ʢ ʣʠʥʠʠ ʧʘʨʢʦʚʢʠ ʚ 5,̄ ʪ.ʝ. ʦʙʱʠʡ 

ʫʛʦʣ ʥʝ ʜʦʣʞʝʥ ʙʳʪʴ ʙʦʣʝʝ 10.̄ ʇʨʠ ʧʦʠʩʢʝ ʧʘʨʢʦʚʦʯʥʦʛʦ ʤʝʩʪʘ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʙʦʢʦʚʳʤʠ ʩʪʦʨʦʥʘʤʠ ʧʨʠʧʘʨʢʦʚʘʥʥʳʭ ʘʚʪʦ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 0,5 ʤ, ʘ ʧʨʠʩʫʪʩʪʚʠʝ 

ʘʚʪʦʤʦʙʠʣʝʡ ʩ ʧʨʠʮʝʧʦʤ ʪʘʢʞʝ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʙʦʶ ʩʠʩʪʝʤʳ ʧʘʨʢʦʚʢʠ. 

ʂʨʫʧʥʳʡ ʢʣʠʨʝʥʩ ʫ ʛʘʙʘʨʠʪʥʳʭ ʤʘʰʠʥ ʣʠʙʦ ʛʨʫʟʦʚʳʭ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʧʣʦʭʦʛʦ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 151 ð   

 

ʩʢʘʥʠʨʦʚʘʥʠʷ, ʯʪʦ ʪʘʢʞʝ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʙʦʶ ʩʠʩʪʝʤʳ ï ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ 

ʜʘʪʯʠʢʠ ʥʝ ʟʘʤʝʯʘʶʪ ʝʛʦ ʠ ʦʧʨʝʜʝʣʷʶʪ ʢʘʢ ʩʚʦʙʦʜʥʦʝ ʤʝʩʪʦ. ʈʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ 

ʧʘʨʢʦʚʢʝ ʤʘʣʦʛʘʙʘʨʠʪʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ (ʩʘʤʦʢʘʪ, ʚʝʣʦʩʠʧʝʜ, ʤʦʪʦʮʠʢʣ) ʣʠʙʦ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʥʝʩʪʘʥʜʘʨʪʥʦʡ ʬʦʨʤʳ ʧʨʠ ʦʙʟʦʨʝ ʧʦʜ ʢʦʥʢʨʝʪʥʳʤ ʫʛʣʦʤ ʤʦʛʫʪ 

ʧʨʦʩʪʦ ʥʝ ʧʦʧʘʩʪʴ ʚ ʦʙʟʦʨ ʜʘʪʯʠʢʦʚ. ʉʪʦʠʪ ʫʯʠʪʳʚʘʪʴ ʠ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚ ʨʘʟʣʠʯʥʳʭ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ (ʩʥʝʛ, ʤʝʪʝʣʴ, ʜʦʞʜʴ, ʚʝʪʝʨ) ʜʘʥʥʳʝ ʜʘʪʯʠʢʦʚ 

ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʠʩʢʘʞʘʪʴʩʷ [5]. 

ʊʘʢ ʢʘʢ ʦʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʧʘʨʢʦʚʦʯʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʧʘʨʢʪʨʦʥʠʢʠ, ʪʦ 

ʦʪ ʥʠʭ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʢʘʯʝʩʪʚʦ ʠ ʫʨʦʚʝʥʴ ʧʘʨʢʦʚʢʠ ʘʚʪʦ. ʂ ʦʩʥʦʚʥʳʤ 

ʧʨʠʯʠʥʘʤ, ʧʨʠʚʦʜʷʱʠʤ ʢ ʩʙʦʶ ʚ ʨʘʙʦʪʝ ʧʘʨʢʪʨʦʥʠʢʦʚ, ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʣʝʜʫʶʱʠʝ, 
ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 2.  

ʊʘʙʣʠʮʘ 2 

ʇʨʠʯʠʥʳ ʩʙʦʷ ʨʘʙʦʪʳ ʧʘʨʢʪʨʦʥʠʢʦʚ 
ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʧʨʠʯʠʥʳ 
ʆʧʠʩʘʥʠʝ 

ʇʝʨʝʞʘʪʠʝ ʠʣʠ 

ʨʘʟʦʨʚʘʥʥʳʝ ʧʨʦʚʦʜʘ 

ɺʦʟʥʠʢʘʝʪ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʧʨʦʚʦʜʥʦʛʦ ʩʧʦʩʦʙʘ ʢʨʝʧʣʝʥʠʷ ʜʘʪʯʠʢʦʚ. ʇʨʠ 

ʜʘʥʥʦʤ ʩʧʦʩʦʙʝ ʚʳʩʦʢ ʨʠʩʢ ʧʦʷʚʣʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ; 

ʅʝʧʨʘʚʠʣʴʥʦʝ 

ʟʘʢʨʝʧʣʝʥʠʝ ʜʘʪʯʠʢʘ 

ʣʠʙʦ ʣʝʥʪʳ 

ʤʝʪʘʣʣʠʯʝʩʢʦʡ 

ɼʘʪʯʠʢ ʜʦʣʞʝʥ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥ ʚ ʩʪʦʨʦʥʫ ʧʨʝʧʷʪʩʪʚʠʡ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ 

ʧʘʨʢʪʨʦʥʠʢ ʥʝ ʙʫʜʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʚ ʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʝ. ʊʘʢʞʝ ʦʥ 

ʜʦʣʞʝʥ ʙʳʪʴ ʭʦʨʦʰʦ ʟʘʢʨʝʧʣʝʥ, ʠʥʘʯʝ ʧʝʨʝʜʘʚʘʝʤʘʷ ʠʥʬʦʨʤʘʮʠʷ ʙʫʜʝʪ 

ʥʝʪʦʯʥʦʡ; 

ɹʨʘʢʦʚʘʥʥʦʝ ʠʟʜʝʣʠʝ 

ɹʨʘʢ ʚʦʟʤʦʞʝʥ ʚ ʣʶʙʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʇʘʨʢʪʨʦʥʠʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʢʦʤʧʣʝʢʩ ʤʝʭʘʥʠʟʤʦʚ, ʧʦʵʪʦʤʫ ʚʳʭʦʜ ʠʟ ʩʪʨʦʷ ʦʜʥʦʛʦ ʠʟ ʥʠʭ ʧʨʠʚʦʜʠʪ ʢ 

ʩʙʦʷʤ ʚʩʝʡ ʩʠʩʪʝʤʳ. ʇʨʠ ʵʪʦʤ çʤʦʟʛè ʩʠʩʪʝʤʳ ʩʘʤ ʜʘʝʪ ʩʠʛʥʘʣ ʦ ʥʝʢʦʨʨʝʢʪʥʦʡ 

ʨʘʙʦʪʝ ʚʦʜʠʪʝʣʶ, ʘ ʚʦʪ ʧʦʥʷʪʴ ʨʘʙʦʪʘʝʪ ʣʠ ʚʝʨʥʦ ʜʘʪʯʠʢ ʛʦʨʘʟʜʦ ʪʨʫʜʥʝʝ; 

ɻʨʷʟʴ ʠ ʚʣʘʛʘ 

ʉʪʦʠʪ ʚʥʠʤʘʪʝʣʴʥʦ ʧʦʜʙʠʨʘʪʴ ʤʝʩʪʦ ʢʨʝʧʣʝʥʠʷ ʜʘʪʯʠʢʦʚ, ʪʘʢ ʢʘʢ ʦʪ ʵʪʦʛʦ 

ʟʘʚʠʩʠʪ ʩʪʝʧʝʥʴ ʠʭ ʟʘʛʨʷʟʥʝʥʠʷ, ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʚ ʥʠʭ ʠʥʦʨʦʜʥʦʛʦ ʪʝʣʘ 

(ʥʘʧʨʠʤʝʨ, ʢʘʤʥʷ) ʠ ʚʣʘʛʠ, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʘʯʝʩʪʚʦ ʧʝʨʝʜʘʚʘʝʤʦʡ 

ʠʥʬʦʨʤʘʮʠʠ; 

ʂʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ 

çʤʦʟʛʘè ʩʠʩʪʝʤʳ 

ʆʪ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʚ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʯʘʩʪʠ ʥʠʢʪʦ 

ʥʝ ʟʘʩʪʨʘʭʦʚʘʥ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʤʦʞʝʪ ʩʛʦʨʝʪʴ ʧʣʘʪʘ çʤʦʟʛʘè ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʚʣʠʷʥʠʷ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʣʠʙʦ ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʚʣʘʛʠ. 

 

ɺʳʰʝ ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʩʙʦʝʚ ʨʘʙʦʪʳ ʧʘʨʢʪʨʦʥʠʢʘ. ʂʘʢ ʚʠʜʥʦ, ʦʥʠ 

ʜʦʚʦʣʴʥʦ ʥʝʩʣʦʞʥʳʝ ʠ ʥʝ ʩʠʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʧʨʠʯʠʥ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʜʨʫʛʦʛʦ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʘʚʪʦʤʦʙʠʣʷ.ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʩʙʦʠ 

ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʘʚʪʦʤʦʙʠʣʝʡ ʙʶʜʞʝʪʥʦʛʦ ʚʘʨʠʘʥʪʘ ʚ ʩʚʦʝʤʩʝʛʤʝʥʪʝ, ʥʘʧʨʠʤʝʨ, ʪʘʢʠʭ 

ʢʘʢ: Kia, Ford, Opel,Volkswagen, Scoda. ɼʣʷ ʘʚʪʦ ʧʨʝʤʠʘʣʴʥʦʛʦ ʢʣʘʩʩʘ ʪʝʭʥʠʯʝʩʢʦʝ 

ʦʩʥʘʱʝʥʠʝ ʠ ʠʟʛʦʪʦʚʣʝʥʠʝ ʜʝʪʘʣʝʡ ʧʨʦʭʦʜʷʪ ʙʦʣʝʝ ʞʝʩʪʢʠʡ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ, ʧʦʵʪʦʤʫ 

ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʰʠʙʦʢ ʠ ʩʙʦʝʚ ʚ ʨʘʙʦʪʝ ʧʘʨʢʪʨʦʥʠʢʘ ʤʠʥʠʤʘʣʴʥʘ [3]. 

ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʩʠʩʪʝʤʳ ʧʘʨʢʦʚʢʠ ʚ ʜʦʣʞʥʦʤ ʨʝʞʠʤʝ, ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ 

ʤʘʰʠʥʘ ʙʳʣʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ (ʥʘʧʨʠʤʝʨ, 

ʛʠʜʨʦʫʩʠʣʠʪʝʣʴ ʨʫʣʷ, ɸʂʇʇ ʠ ʜʨ.); ʚ ʩʣʫʯʘʝ ʧʦʣʦʤʢʠ ʠʣʠ ʫʪʝʨʠ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ 

(ʧʫʣʴʪ, ʜʘʪʯʠʢʠ), ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ ʨʝʤʦʥʪ ʦʙʦʡʜʝʪʩʷ ʜʦʨʦʛʦ; ʩʠʩʪʝʤʘ ʥʝ ʚʩʝʛʜʘ 

ʧʨʘʚʠʣʴʥʦ ʦʧʨʝʜʝʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʘʨʢʦʚʢʠ ʠ ʜʣʷ ʝʸ ʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʳ ʜʦʣʞʥʳ 

ʙʳʪʴ ʩʦʙʣʶʜʝʥʳ ʦʧʨʝʜʝʣʝʥʥʳʝ ʫʩʣʦʚʠʷ [5]. 

ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʧʘʨʢʦʚʢʘ ʚʦ ʤʥʦʛʦʤ ʩʪʘʣʘ ʧʨʦʨʳʚʦʤ ʚ ʘʚʪʦʤʦʙʠʣʴʥʦʡ 

ʠʥʜʫʩʪʨʠʠ. ʆʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʣʝʛʯʘʝʪ ʧʘʨʢʦʚʢʫ ʚ ʟʘʛʨʫʞʝʥʥʦʤ ʨʠʪʤʝ ʢʨʫʧʥʳʭ 

ʛʦʨʦʜʦʚ, ʥʦ ʪʘʢʞʝ ʠʤʝʝʪ ʩʚʦʠ ʥʝʜʦʩʪʘʪʢʠ ʠ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɹʝʩʩʧʦʨʥʦ, ʵʪʦ 

ʧʦʣʝʟʥʘʷ ʠ ʧʨʘʢʪʠʯʥʘʷ ʬʫʥʢʮʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ. 

***  

1. ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʧʘʨʢʦʚʦʯʥʳʝ ʩʠʩʪʝʤʳ ʜʣʷ ʘʚʪʦʤʦʙʠʣʷ // ɺʦʜʠʪʝʣʠ 

ʘʚʪʦʤʦʙʠʣʝʡ VODITELIAUTO.RU ï ʧʦʣʝʟʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʜʣʷ ʚʦʜʠʪʝʣʝʡ ʘʚʪʦʤʦʙʠʣʝʡ URL 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: https://voditeliauto.ru/poleznaya-
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informaciya/avtoustrojstva/su/avtomatizirovann ye-parkovochnye-sistemy.html (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

05.04.2021). 

2. ʂʘʢ ʨʘʙʦʪʘʝʪ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʧʘʨʢʦʚʢʠ ʘʚʪʦʤʦʙʠʣʷ // tj-service.ru URL [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ]: https://tj-service.ru/rekomendatsii/kak-rabotaet-intellektualnaya-sistema-parkovki-avtomobilya 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 08.04.2021). 

3. ʇʦʯʝʤʫ ʥʝ ʨʘʙʦʪʘʝʪ ʧʘʨʢʪʨʦʥʠʢ: ʧʨʠʯʠʥʘ, ʜʠʘʛʥʦʩʪʠʢʘ // ʆʢʝʡɼʨʘʡʚ URL [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: 

https://okeydrive.ru/pochemu-ne-rabotaet-parktronik/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 11.04.2021). 

4. ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʘʨʢʦʚʢʠ ʘʚʪʦ // Fastmbru. ɸʚʪʦʞʫʨʥʘʣ URL [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: 

https://fastmb.ru/auto_shem/3692-sistema-avtomaticheskoy-parkovki-avto.html (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

08.04.2021). 

5. ʉʠʩʪʝʤʘ ʘʚʪʦʥʦʤʥʦʡ ʧʘʨʢʦʚʢʠ ʘʚʪʦʤʦʙʠʣʷ // ɿʘ ʨʫʣʝʤ URL [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: 

https://carlasart.ru/avtomobilistu/sistema-avtonomnoj-parkovki-avtomobilya.html (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

08.04.2021). 

6. ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʘʨʢʦʚʢʠ ʯʪʦ ʵʪʦ // ɸʚʪʦʊʦʧ URL [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: 

https://avtotop.info/sistema-avtomaticheskoj-parkovki-chto-jeto/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 09.04.2021). 

  



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 153 ð   

 

РАЗДЕЛ XXI. ЭРГОНОМИКА 

 

Горячкин Б.С., Умряев Д.Т. 

Роль стандартов по эргономике программных средств при анализе, 

проектировании и оценке программного обеспечения информационных систем 

ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ 

(ʈʦʩʩʠʷ, ʄʦʩʢʚʘ) 

doi: 10.18411/lj-05-2021-123 

 

Аннотация 

ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʥʘʰʠ ʜʥʠ ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ ʧʦʧʫʣʷʨʥʦʡ 

ʠʥʞʝʥʝʨʥʦʡ ʜʠʩʮʠʧʣʠʥʦʡ, ʦʩʦʙʝʥʥʦ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʩʠʩʪʝʤʘʤ, ʧʦʜ 

ʢʦʪʦʨʳʤʠ ʧʦʥʠʤʘʶʪʩʷ ʪʘʢʠʝ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʦʨʛʘʥʠʟʫʶʪ ʧʨʦʮʝʩʩʳ ʩʙʦʨʘ, ʭʨʘʥʝʥʠʷ, 

ʦʙʨʘʙʦʪʢʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ɺʘʞʥʦʡ ʟʘʜʘʯʝʡ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʜʘʥʥʳʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʜʦʩʪʫʧʥʦʛʦ, ʠʥʬʦʨʤʘʪʠʚʥʦʛʦ ʠ ʣʦʛʠʯʥʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʯʝʛʦ ʜʦʩʪʠʯʴ ʫʜʘʝʪʩʷ ʥʝ ʚʩʝʛʜʘ. ɿʘʯʘʩʪʫʶ ʵʪʦ ʩʚʷʟʘʥʦ ʩ 

ʥʝʟʥʘʥʠʝʤ ʫ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʧʨʦʩʪʳʭ ʵʨʛʦʥʦʤʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ. ɹʦʣʝʝ ʪʦʛʦ, ʤʥʦʛʠʝ 

ʨʘʟʨʘʙʦʪʯʠʢʠ ʜʘʞʝ ʥʝ ʠʤʝʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʵʨʛʦʥʦʤʠʯʝʩʢʠʭ ʩʪʘʥʜʘʨʪʦʚ. ʇʦʵʪʦʤʫ ʚ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʩʪʘʥʜʘʨʪʦʚ ʧʦ 

ʵʨʛʦʥʦʤʠʢʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢ-ʩʠʩʪʝʤʘ (ʩʪʘʥʜʘʨʪʳ ʀʉʆ 9241, ʘ ʪʘʢʞʝ ʠʭ 

ʥʘʮʠʦʥʘʣʴʥʳʝ ʘʥʘʣʦʛʠ ɻʆʉʊ ʈ ʀʉʆ 9241), ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʩʝʨʠʶ ʩʪʘʥʜʘʨʪʦʚ ʧʦ 

ʵʨʛʦʥʦʤʠʢʝ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʟʘʪʨʘʛʠʚʘʶʱʠʭ ʦʙʣʘʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ. ʅʘ ʦʩʥʦʚʝ ʵʪʦʡ ʩʝʨʠʠ ʦʧʠʩʘʥʳ ʪʘʢʠʝ ʵʪʘʧʳ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ, ʢʘʢ ʘʥʘʣʠʟ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʦʮʝʥʢʘ. ʇʦʢʘʟʘʥʦ ʟʥʘʯʝʥʠʝ ʩʪʘʥʜʘʨʪʦʚ ʧʦ 

ʵʨʛʦʥʦʤʠʢʝ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʧʨʠ ʩʦʟʜʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ 

ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʜʘʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʥʘ ʧʨʘʢʪʠʢʝ. 

Ключевые слова: ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʩʠʩʪʝʤʘ, ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ, ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ, ʵʨʛʦʥʦʤʠʯʝʩʢʠʝ ʩʪʘʥʜʘʨʪʳ, 

ʵʨʛʦʥʦʤʠʢʘ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ. 

 

Abstract 

Software development today is an extremely popular engineering discipline, especially 

in relation to information systems, which are understood as such systems that organize the 

processes of collecting, storing, processing and distributing information about the subject 

area. An important task in the development of these systems is to create an accessible, 

informative and logical user interface, which is not always possible to achieve. This is often 

due to the developers ' ignorance of simple ergonomic principles. Moreover, many developers 

are not even aware of the existence of appropriate ergonomic standards. Therefore, the article 

provides an overview of the standards on the ergonomics of human-system interaction (ISO 

9241 standards, as well as their national counterparts GOST R ISO 9241), which contain a 

series of standards on the ergonomics of software tools that affect the field of software 

development. Based on this series, the stages of software development such as analysis, 

design, and evaluation are described. The importance of standards for software ergonomics in 

the creation of information systems is shown, as well as an example of the use of these 

standards in practice. 

Key words: software development, information system, user interface, 

standardization, ergonomic standards, software ergonomics. 
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Введение 

ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʦʡ ʠʥʞʝʥʝʨʥʦʡ ʜʠʩʮʠʧʣʠʥʦʡ ʚ ʥʘʰʠ ʜʥʠ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ, ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʧʦʜʜʝʨʞʢʠ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʧʨʦʛʨʘʤʤ ʩ ʮʝʣʴʶ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʜʣʷ ʤʥʦʞʝʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʂʘʢ ʠ ʜʨʫʛʠʝ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʠʥʞʝʥʝʨʥʳʝ ʜʠʩʮʠʧʣʠʥʳ, ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʤʝʝʪ 

ʜʝʣʦ ʩ ʧʨʦʙʣʝʤʘʤʠ ʢʘʯʝʩʪʚʘ, ʩʪʦʠʤʦʩʪʠ ʠ ʥʘʜʸʞʥʦʩʪʠ, ʧʦʵʪʦʤʫ ʥʝʢʦʪʦʨʳʝ ʧʨʦʛʨʘʤʤʳ 

ʩʦʜʝʨʞʘʪ ʤʠʣʣʠʦʥʳ ʩʪʨʦʢ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʧʨʘʚʠʣʴʥʦ ʚʳʧʦʣʥʷʪʴʩʷ ʚ 

ʨʘʟʣʠʯʥʳʭ, ʠ ʢ ʪʦʤʫ ʞʝ, ʤʝʥʷʶʱʠʭʩʷ ʫʩʣʦʚʠʷʭ. 

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʇʦʜ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʧʦʥʠʤʘʝʪʩʷ ʪʘʢʘʷ ʩʠʩʪʝʤʘ, 

ʢʦʪʦʨʘʷ ʦʨʛʘʥʠʟʫʝʪ ʧʨʦʮʝʩʩʳ ʩʙʦʨʘ, ʭʨʘʥʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ [1]. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚʳʜʝʣʷʶʪ ʤʥʦʞʝʩʪʚʦ ʪʠʧʦʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ ʨʷʜʫ ʧʨʠʟʥʘʢʦʚ [2], ʨʘʟʨʘʙʦʪʢʘ ʢʘʞʜʦʛʦ ʠʟ 

ʥʠʭ ʚʢʣʶʯʘʝʪ ʦʜʥʫ ʦʙʱʫʶ ʠ ʦʯʝʥʴ ʚʘʞʥʫʶ ʟʘʜʘʯʫ ï ʩʦʟʜʘʥʠʝ ʜʦʩʪʫʧʥʦʛʦ, 

ʠʥʬʦʨʤʘʪʠʚʥʦʛʦ ʠ ʣʦʛʠʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. ʆʜʥʘʢʦ ʜʦʩʪʠʯʴ ʵʪʦʛʦ 

ʫʜʘʝʪʩʷ ʥʝ ʚʩʝʛʜʘ. ɿʘʯʘʩʪʫʶ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʥʝʟʥʘʥʠʝʤ ʧʨʦʩʪʳʭ ʵʨʛʦʥʦʤʠʯʝʩʢʠʭ 

ʧʨʠʥʮʠʧʦʚ ʫ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ɹʦʣʝʝ ʪʦʛʦ, ʤʥʦʛʠʝ 

ʨʘʟʨʘʙʦʪʯʠʢʠ ʜʘʞʝ ʥʝ ʠʤʝʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʵʨʛʦʥʦʤʠʯʝʩʢʠʭ ʩʪʘʥʜʘʨʪʦʚ. ʍʦʪʷ ʚ ʜʘʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ 

ʤʝʞʜʫʥʘʨʦʜʥʳʝ, ʪʘʢ ʠ ʥʘʮʠʦʥʘʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ, ʟʘʪʨʘʛʠʚʘʶʱʠʝ ʩʘʤʳʝ ʨʘʟʥʳʝ ʘʩʧʝʢʪʳ 

ʨʘʟʨʘʙʦʪʢʠ. 

ʕʨʛʦʥʦʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ 

ʚʣʠʷʪʴ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ. ʀʭ ʫʣʫʯʰʝʥʠʝ ʧʦʚʳʰʘʝʪ ʢʘʯʝʩʪʚʦ ʨʘʙʦʪʳ, 

ʫʤʝʥʴʰʘʝʪ ʦʰʠʙʢʠ ʠ ʜʠʩʢʦʤʬʦʨʪ, ʘ ʪʘʢʞʝ ʤʠʥʠʤʠʟʠʨʫʝʪ ʨʠʩʢʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ 

ʟʜʦʨʦʚʴʶ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʚʦ ʚʩʝ ʙʦʣʴʰʦʡ ʤʝʨʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʠʩʧʳʪʳʚʘʶʪ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʪʦʤ, ʯʪʦʙʳ ʨʘʙʦʪʘ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʧʦ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʨʘʚʠʣʘʤ. ʊʦ, ʯʪʦ ʧʨʠʝʤʣʝʤʦ ʚ ʦʜʥʠʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ, ʤʦʞʝʪ ʙʳʪʴ 

ʥʝʜʦʧʫʩʪʠʤʦ ʚ ʜʨʫʛʠʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʴ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ï ʦʪʢʨʳʪʴ ʟʘʚʝʩʫ ʩʪʘʥʜʘʨʪʦʚ 

ʧʦ ʵʨʛʦʥʦʤʠʢʝ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʘ ʪʘʢʞʝ ʧʦʢʘʟʘʪʴ ʠʭ ʨʦʣʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

Стандартизация в эргономике 

ɺʘʞʥʦ ʨʘʟʣʠʯʘʪʴ ʧʦʥʷʪʠʷ çʩʪʘʥʜʘʨʪè ʠ çʩʪʘʥʜʘʨʪʠʟʘʮʠʷè. ʉʪʘʥʜʘʨʪ ï ʵʪʦ 

ʦʙʨʘʟʝʮ, ʵʪʘʣʦʥ ʠʣʠ ʤʦʜʝʣʴ, ʧʨʠʥʠʤʘʝʤʘʷ ʟʘ ʠʩʭʦʜʥʦʝ ʜʣʷ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʩ ʥʠʤ ʜʨʫʛʠʭ 

ʧʦʜʦʙʥʳʭ ʦʙʲʝʢʪʦʚ. ʂʘʢ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʜʦʢʫʤʝʥʪ ʩʪʘʥʜʘʨʪ ʫʩʪʘʥʘʚʣʠʚʘʝʪ 

ʢʦʤʧʣʝʢʩ ʥʦʨʤ, ʧʨʘʚʠʣ ʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʦʙʲʝʢʪʫ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʠ ʫʪʚʝʨʞʜʘʝʪʩʷ 

ʢʦʤʧʝʪʝʥʪʥʳʤ ʦʨʛʘʥʦʤ. ʉʪʘʥʜʘʨʪʠʟʘʮʠʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʫʩʪʘʥʦʚʣʝʥʠʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʣʷ ʦʙʲʝʢʪʘ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʟʘʜʘʥ, ʢʘʢ 

ʩʪʘʥʜʘʨʪ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʨʝʰʝʥʠʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʜʣʷ ʚʩʝʦʙʱʝʛʦ ʠ ʤʥʦʛʦʢʨʘʪʥʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʟʘʜʘʯ [3]. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʧʨʦʷʚʣʷʝʪʩʷ ʯʝʨʝʟ ʝʝ ʬʫʥʢʮʠʠ, ʠ ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, 

ʯʪʦ ʥʝʨʝʜʢʦ ʚʳʜʝʣʷʶʪ ʤʥʦʞʝʩʪʚʦ ʪʘʢʠʭ ʬʫʥʢʮʠʡ, ʠʭ ʤʦʞʥʦ ʩʛʨʫʧʧʠʨʦʚʘʪʴ ʚ ʪʨʠ 

ʦʩʥʦʚʥʳʝ: ʵʢʦʥʦʤʠʯʝʩʢʫʶ, ʢʦʤʤʫʥʠʢʘʪʠʚʥʫʶ ʠ ʩʦʮʠʘʣʴʥʫ.ʁ 

× ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʝʝ ʚ ʘʢʪʠʚʥʦʤ 

ʚʣʠʷʥʠʠ ʥʘ ʚʩʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʩʧʦʩʦʙʩʪʚʫʷ 

ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ, ʫʩʣʫʛ, ʘ ʪʘʢʞʝ ʩʨʝʜʩʪʚ ʨʘʟʨʘʙʦʪʢʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʜʘʥʥʘʷ ʬʫʥʢʮʠʠ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʤʥʦʛʦʦʙʨʘʟʠʷ 

ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ, ʫʩʪʘʥʘʚʣʠʚʘʷ ʨʘʮʠʦʥʘʣʴʥʫʶ ʥʦʤʝʥʢʣʘʪʫʨʫ ʠ 

ʦʧʨʝʜʝʣʷʷ ʦʧʪʠʤʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʲʝʢʪʦʚ.  

× ʂʦʤʤʫʥʠʢʘʪʠʚʥʘʷ ʬʫʥʢʮʠʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ 

ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʷ ʤʝʞʜʫ ʚʩʝʤʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʩʪʦʨʦʥʘʤʠ. ʕʪʦ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 155 ð   

 

ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʪʝʨʤʠʥʦʚ, ʧʦʥʷʪʠʡ, ʫʩʣʦʚʥʳʭ 

ʟʥʘʢʦʚ, ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʦʚ ʠʟʤʝʨʝʥʠʡ ʠ ʠʩʧʳʪʘʥʠʡ, ʘ ʪʘʢʞʝ 

ʩʦʙʣʶʜʝʥʠʷ ʝʜʠʥʳʭ ʧʨʘʚʠʣ ʦʬʦʨʤʣʝʥʠʷ ʜʝʣʦʚʦʡ, ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ.  

× ʉʦʮʠʘʣʴʥʘʷ ʬʫʥʢʮʠʷ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʜʫʢʮʠʠ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʘʥʠʪʘʨʥʦ-

ʛʠʛʠʝʥʠʯʝʩʢʠʤ ʥʦʨʤʘʤ ʠ ʪʨʝʙʦʚʘʥʠʷʤ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʠʤʝʶʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʵʢʦʣʦʛʠʯʥʦʡ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʩʝʨʠʡ 

ʩʪʘʥʜʘʨʪʦʚ ʧʦ ʵʨʛʦʥʦʤʠʢʝ ʷʚʣʷʝʪʩʷ ʀʉʆ 9241. ɼʘʥʥʘʷ ʩʝʨʠʷ ʦʭʚʘʪʳʚʘʝʪ ʘʩʧʝʢʪʳ 

ʵʨʛʦʥʦʤʠʢʠ ʘʧʧʘʨʘʪʥʦʛʦ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ 

çʯʝʣʦʚʝʢ-ʩʠʩʪʝʤʘè. ʀʟʥʘʯʘʣʴʥʦ ʩʝʨʠʷ ʀʉʆ 9241 ʨʘʟʨʘʙʘʪʳʚʘʣʘʩʴ ʜʣʷ ʪʘʢʦʡ ʦʙʣʘʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ, ʢʘʢ çʧʨʦʚʝʜʝʥʠʝ ʦʬʠʩʥʳʭ ʨʘʙʦʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʠʜʝʦʜʠʩʧʣʝʡʥʳʭ 

ʪʝʨʤʠʥʘʣʦʚè. ʆʜʥʘʢʦ, ʩʧʫʩʪʷ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʩʝʨʠʷ ʀʉʆ 9241 ʙʳʣʘ ʧʝʨʝʩʤʦʪʨʝʥʘ, ʘ ʝʝ 

ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʨʘʩʰʠʨʝʥʘ ʦʪ çʧʨʦʚʝʜʝʥʠʷ ʦʬʠʩʥʳʭ ʨʘʙʦʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʚʠʜʝʦʜʠʩʧʣʝʡʥʳʭ ʪʝʨʤʠʥʘʣʦʚè ʜʦ çʵʨʛʦʥʦʤʠʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢ-ʩʠʩʪʝʤʘè, 

ʯʪʦʙʳ ʦʭʚʘʪʠʪʴ ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʩʠʩʪʝʤ [4]. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʪʝʛʨʘʮʠʠ ʚ ʩʝʨʠʶ ʀʉʆ 9241 ʥʦʚʳʭ ʩʪʘʥʜʘʨʪʦʚ 

ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʩʪʨʫʢʪʫʨʘ ʠ ʩʭʝʤʘ ʥʫʤʝʨʘʮʠʠ ʩʪʘʥʜʘʨʪʦʚ ʵʪʦʡ ʩʝʨʠʠ, ʧʦʟʚʦʣʷʶʱʘʷ 

ʛʨʫʧʧʠʨʦʚʘʪʴ ʩʪʘʥʜʘʨʪʳ ʧʦ ʧʨʝʜʤʝʪʥʳʤ ʦʙʣʘʩʪʷʤ (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʘ 1 

ʉʪʨʫʢʪʫʨʘ ʩʝʨʠʠ ʩʪʘʥʜʘʨʪʦʚ ʀʉʆ 9241 

ʉʝʨʠʷ ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ 

100 
ʆʧʠʩʳʚʘʝʪ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ 

200 
ʆʧʠʩʳʚʘʝʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʯʝʣʦʚʝʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤʫ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʩʠʩʪʝʤ 

300 ʆʧʠʩʳʚʘʝʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʵʣʝʢʪʨʦʥʥʳʤ ʚʠʜʝʦʜʠʩʧʣʝʷʤ 

400 
ʋʩʪʘʥʘʚʣʠʚʘʝʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʫʩʪʨʦʡʩʪʚʘʤ ʬʠʟʠʯʝʩʢʦʛʦ ʠ 

ʥʝʢʦʥʪʘʢʪʥʦʛʦ ʚʚʦʜʘ 

500 ʆʧʠʩʳʚʘʝʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʘʙʦʯʠʤ ʤʝʩʪʘ ʯʝʣʦʚʝʢʘ-ʦʧʝʨʘʪʦʨʘ 

600 ʆʧʠʩʳʚʘʝʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʯʝʣʦʚʝʢʘ-ʦʧʝʨʘʪʦʨʘ 

700 ʆʧʠʩʳʚʘʝʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʦʤʥʘʪʘʤ ʫʧʨʘʚʣʝʥʠʷ 

800 
ʆʧʠʩʳʚʘʝʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʤ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʠ 

ʘʚʪʦʥʦʤʥʳʤ ʩʠʩʪʝʤʘʤ 

900 

ʆʧʠʩʳʚʘʝʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʩʠʩʪʝʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʦʩʷʟʘʪʝʣʴʥʳʭ/ʪʘʢʪʠʣʴʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʘ ʪʘʢʞʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ 

ʩ ʧʦʤʦʱʴʶ ʞʝʩʪʦʚ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣ. 1, ʩʪʘʥʜʘʨʪʳ ʀʉʆ 9241 ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʚ 9 ʩʝʨʠʡ, ʥʦ ʵʪʦ ʥʝ 

ʟʥʘʯʠʪ, ʯʪʦ ʢʘʞʜʘʷ ʩʝʨʠʷ ʩʦʜʝʨʞʠʪ ʧʦ 100 ʜʝʡʩʪʚʫʶʱʠʭ ʩʪʘʥʜʘʨʪʦʚ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʩʨʝʜʠ ʩʪʘʥʜʘʨʪʦʚ ʀʉʆ 9241 ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʜʝʡʩʪʚʫʶʪ ʚʩʝʛʦ 48 ʩʪʘʥʜʘʨʪʦʚ, ʠ ʝʱʝ 8 

ʥʘʭʦʜʷʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ. ʇʦʵʪʦʤʫ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʩʪ ʧʨʦʩʪʦ ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʦ ʥʘ 

ʙʫʜʫʱʝʝ. ʅʘ ʨʠʩ. 1 ʚ ʚʠʜʝ ʛʠʩʪʦʛʨʘʤʤʳ ʧʦʢʘʟʘʥʦ ʢʦʣʠʯʝʩʪʚʦ ʜʝʡʩʪʚʫʶʱʠʭ ʩʪʘʥʜʘʨʪʦʚ 

ʀʉʆ 9241 ʚ ʢʘʞʜʦʡ ʩʝʨʠʠ (ʧʦʜ çʉʝʨʠʝʡ 0è ʧʦʜʨʘʟʫʤʝʚʘʶʪʩʷ ʩʪʘʥʜʘʨʪʳ, ʟʘ ʢʦʪʦʨʳʤʠ 

ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʳ ʤʝʩʪʘ ʦʪ 0 ʜʦ 99). 

 



ð 156 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

 
ʈʠʩ.1. ʂʦʣʠʯʝʩʪʚʦ ʜʝʡʩʪʚʫʶʱʠʭ ʩʪʘʥʜʘʨʪʦʚ ʀʉʆ 9241 ʚ ʢʘʞʜʦʡ ʩʝʨʠʠ 

 

ʇʦʤʠʤʦ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʀʉʆ 9241 ʩʫʱʝʩʪʚʫʶʪ ʪʘʢʞʝ 

ʥʘʮʠʦʥʘʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ ɻʆʉʊ ʈ ʀʉʆ 9241, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʧʝʨʝʚʦʜʦʤ ʧʝʨʚʳʭ, ʥʦ 

ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝ ʫ ʢʘʞʜʦʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʝʩʪʴ ʧʝʨʝʚʦʜ ʚ ʣʠʮʝ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʥʘʮʠʦʥʘʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ ɻʆʉʊ ʈ ʀʉʆ 9241 ʦʙʣʘʜʘʶʪ 

ʚʘʞʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ, ʟʘʢʣʶʯʘʶʱʝʤʩʷ ʚ ʠʭ ʩʚʦʙʦʜʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʩʪʘʥʜʘʨʪʦʚ ʀʉʆ 9241, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʣʘʪʥʳʡ ʜʦʩʪʫʧ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʚ ʜʘʣʴʥʝʡʰʝʤ ʩʜʝʣʘʝʤ ʫʧʦʨ ʠʤʝʥʥʦ ʥʘ ʥʘʮʠʦʥʘʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ ɻʆʉʊ ʈ ʀʉʆ 9241. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʨʝʜʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ɻʆʉʊ ʈ ʀʉʆ 9241 

ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʜʝʡʩʪʚʫʶʪ ʚʩʝʛʦ 30 ʩʪʘʥʜʘʨʪʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʝʱʝ ʦʜʠʥ ʩʪʘʥʜʘʨʪ 

ʥʘʭʦʜʠʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ. ʅʘ ʨʠʩ. 2 ʚ ʚʠʜʝ ʛʠʩʪʦʛʨʘʤʤʳ ʧʦʢʘʟʘʥʦ ʢʦʣʠʯʝʩʪʚʦ 

ʜʝʡʩʪʚʫʶʱʠʭ ʩʪʘʥʜʘʨʪʦʚ ɻʆʉʊ ʈ ʀʉʆ 9241 ʚ ʢʘʞʜʦʡ ʩʝʨʠʠ (ʟʜʝʩʴ ʪʘʢʞʝ ʧʦʜ çʉʝʨʠʝʡ 

0è ʧʦʜʨʘʟʫʤʝʚʘʶʪʩʷ ʩʪʘʥʜʘʨʪʳ, ʟʘ ʢʦʪʦʨʳʤʠ ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʳ ʤʝʩʪʘ ʦʪ 0 ʜʦ 99). 

 

 
ʈʠʩ.2. ʂʦʣʠʯʝʩʪʚʦ ʜʝʡʩʪʚʫʶʱʠʭ ʩʪʘʥʜʘʨʪʦʚ ɻʆʉʊ ʈ ʀʉʆ 9241 ʚ ʢʘʞʜʦʡ ʩʝʨʠʠ 
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ʂʦʣʠʯʝʩʪʚʦ ʜʝʡʩʪʚʫʶʱʠʭ ʩʪʘʥʜʘʨʪʦʚ ʀʉʆ 9241 

ʚ ʢʘʞʜʦʡ ʩʝʨʠʠ 
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ʂʦʣʠʯʝʩʪʚʦ ʜʝʡʩʪʚʫʶʱʠʭ ʩʪʘʥʜʘʨʪʦʚ ɻʆʉʊ ʈ 

ʀʉʆ 9241 ʚ ʢʘʞʜʦʡ ʩʝʨʠʠ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 157 ð   

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʛʠʩʪʦʛʨʘʤʤʳ ʥʘ ʨʠʩ. 2 ʚ ɻʆʉʊ ʈ ʀʉʆ 9241 çʉʝʨʠʷ 0è ʠʤʝʝʪ 

ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʘʥʜʘʨʪʦʚ, ʯʝʤ ʘʥʘʣʦʛʠʯʥʘʷ ʩʝʨʠʷ ʚ ʀʉʆ 9241. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, 

ʯʪʦ ʚ ʀʉʆ 9241 ʥʝʢʦʪʦʨʳʝ ʩʪʘʥʜʘʨʪʳ ʠʟ ʵʪʦʡ ʩʝʨʠʠ ʣʠʙʦ ʫʪʨʘʪʠʣʠ ʩʚʦʶ ʩʠʣʫ, ʣʠʙʦ 

ʙʳʣʠ ʦʙʥʦʚʣʝʥʳ ʠ ʧʝʨʝʤʝʱʝʥʳ ʚ ʜʨʫʛʫʶ ʩʝʨʠʶ. 

Эргономика программных средств 

ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ 

ʩʣʦʞʥʳʤ, ʢʦʤʧʣʝʢʩʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʦʙʳʯʥʦ ʦʭʚʘʪʳʚʘʶʱʠʤ ʤʥʦʞʝʩʪʚʦ ʵʪʘʧʦʚ, ʦʜʥʘʢʦ 

ʚ ʢʦʥʪʝʢʩʪʝ ʵʨʛʦʥʦʤʠʢʠ ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ, ʘ 

ʠʤʝʥʥʦ: ʘʥʘʣʠʟ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʦʮʝʥʢʘ. ʇʦʵʪʦʤʫ ʨʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʢʘʞʜʳʡ ʠʟ 

ʵʪʠʭ ʵʪʘʧʦʚ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʨʛʦʥʦʤʠʢʠ, ʚʟʷʚ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ (ʚʢʣʶʯʘʷ ʚʝʙ-ʠʥʪʝʨʬʝʡʩ). 

ʇʨʝʞʜʝ ʯʝʤ ʧʝʨʝʡʜʝʤ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʢʘʞʜʦʛʦ ʠʟ ʵʪʘʧʦʚ, ʩʥʘʯʘʣʘ ʜʘʜʠʤ 

ʦʩʥʦʚʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ. ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ (user interface) ï ʵʪʦ ʢʦʤʧʦʥʝʥʪʳ 

ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ (ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʘʧʧʘʨʘʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ), 

ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʠʥʬʦʨʤʘʮʠʶ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʥʠʡ. ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʚʝʙ-ʠʥʪʝʨʬʝʡʩ (Web user 

interface, World Wide Web user interface), ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʩʝ 

ʘʩʧʝʢʪʳ ʚʝʙ-ʩʘʡʪʘ ʠʣʠ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʥʘʧʦʣʥʝʥʠʶ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʚʦʟʤʦʞʥʦʩʪʷʤ, ʥʘʚʠʛʘʮʠʠ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʶ, 

ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʝʥʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʠʣʠ ʚʝʙ-ʩʘʡʪʘ. ʇʦʜ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʥʘʧʦʣʥʝʥʠʝʤ, ʪʘʢʞʝ ʥʘʟʳʚʘʝʤʦʤ ʢʦʥʪʝʥʪʦʤ (content, web content), 

ʧʦʥʠʤʘʝʪʩʷ ʥʘʙʦʨ ʦʙʲʝʢʪʦʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ (ʚʝʙ-ʠʥʪʝʨʬʝʡʩʘ). 

Анализ. ʕʪʘʧ ʘʥʘʣʠʟʘ ʷʚʣʷʝʪʩʷ ʢʨʘʝʫʛʦʣʴʥʳʤ ʢʘʤʥʝʤ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʟʜʝʩʴ ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ 

ʜʝʪʘʣʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ. ʇʦʵʪʦʤʫ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʠʪʴ 

ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʪʘʥʜʘʨʪʘʤ ʧʦ ʵʨʛʦʥʦʤʠʢʝ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ 

ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʩʪʫʧʥʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʇʨʝʞʜʝ ʚʩʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴʩʷ ʢ ʩʪʘʥʜʘʨʪʫ ɻʆʉʊ ʈ 55241.1, ʢʦʪʦʨʳʡ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʥʦʤʝʨ, ʷʚʣʷʝʪʩʷ ʧʝʨʝʚʦʜʦʤ ʩʪʘʥʜʘʨʪʘ ʀʉʆ 9241-100 [5]. ɼʘʥʥʳʡ ʩʪʘʥʜʘʨʪ 

ʷʚʣʷʝʪʩʷ ʚʚʦʜʥʳʤ ʚ ʜʘʥʥʫʶ ʩʝʨʠʶ ʠ ʩʦʜʝʨʞʠʪ ʦʙʟʦʨ ʚʩʝʭ ʩʪʘʥʜʘʨʪʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 

ʵʨʛʦʥʦʤʠʢʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 

ʧʦʥʷʪʴ, ʢʘʢʠʝ ʠʤʝʥʥʦ ʩʪʘʥʜʘʨʪʳ ʠʤ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ, ʠʩʭʦʜʷ ʠʟ ʠʭ ʩʦʙʩʪʚʝʥʥʳʭ 

ʧʦʪʨʝʙʥʦʩʪʝʡ. ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʩʪʘʥʜʘʨʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʦ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. ʉʶʜʘ ʚʭʦʜʷʪ 

ʪʘʢʠʝ ʩʪʘʥʜʘʨʪʳ, ʢʘʢ ɻʆʉʊ ʈ ʀʉʆ 9241-110 ʠ ɻʆʉʊ ʈ ʀʉʆ 9241-151, ʘ ʪʘʢʞʝ ɻʆʉʊ ʈ 

ʀʉʆ 9241-129, ʢʦʪʦʨʳʡ ʜʘʝʪ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩ 

ʮʝʣʴʶ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʦʪʜʝʣʴʥʳʭ ʣʠʮ [6,7,8]. ʅʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʪʘʢʞʝ 

ʠʛʨʘʝʪ ʩʪʘʥʜʘʨʪ ɻʆʉʊ ʈ ʀʉʆ 9241-161, ʩʦʜʝʨʞʘʱʠʡ ʦʧʠʩʘʥʠʝ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʘ ʪʘʢʞʝ ʜʘʶʱʠʡ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʭ ʧʨʠʤʝʥʝʥʠʶ [9]. 

ʀ ʥʘʢʦʥʝʮ, ʧʦʩʣʝʜʥʠʤ ʩʪʘʥʜʘʨʪʦʤ ʚ ʜʘʥʥʦʡ ʩʝʨʠʠ ʷʚʣʷʝʪʩʷ ɻʆʉʊ ʈ ʀʉʆ 9241-154, 

ʢʦʪʦʨʳʡ ʦʧʠʩʳʚʘʝʪ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ 

ʧʨʠʣʦʞʝʥʠʡ ʛʦʣʦʩʦʚʦʛʦ ʤʝʥʶ [10]. ɼʘʥʥʳʡ ʩʪʘʥʜʘʨʪ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ, ʯʝʤ ʧʨʝʜʳʜʫʱʠʝ, ʠ ʧʦʵʪʦʤʫ ʤʦʞʝʪ ʥʘʡʪʠ ʧʨʠʤʝʥʝʥʠʝ ʣʠʰʴ ʚ 

ʢʦʥʢʨʝʪʥʳʭ ʩʣʫʯʘʷʭ. 

Проектирование. ʉʣʝʜʫʶʱʠʤ ʚʘʞʥʳʤ ʵʪʘʧʦʤ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. ɼʘʥʥʳʡ ʵʪʘʧ ʤʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʙʦʣʝʝ ʤʝʣʢʠʭ ʵʪʘʧʦʚ, ʫʢʘʟʘʥʥʳʭ ʥʘ ʨʠʩ. 3. 
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ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʥʘʧʦʣʥʝʥʠʷ

ʅʘʚʠʛʘʮʠʷ ʠ ʧʦʠʩʢ

ʆʙʲʝʢʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʥʘʧʦʣʥʝʥʠʷ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ

ʂʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʥʘʧʦʣʥʝʥʠʷ

ɺʳʩʦʢʦʫʨʦʚʥʝʚʳʝ ʘʩʧʝʢʪʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ

 
ʈʠʩ.3. ʕʪʘʧʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ 

 

ʇʦʜ ʚʳʩʦʢʦʫʨʦʚʥʝʚʳʤʠ ʘʩʧʝʢʪʘʤʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʦʥʠʤʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ 

ʥʘʟʥʘʯʝʥʠʷ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʮʝʣʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʘ 

ʧʦʜ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʴ ʁʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʥʘʧʦʣʥʝʥʠʷ ʧʦʥʠʤʘʝʪʩʷ ʘʙʩʪʨʘʢʪʥʘʷ 

ʤʦʜʝʣʴ, ʦʧʠʩʳʚʘʶʱʘʷ ʧʦʥʷʪʠʷ ʦʙʣʘʩʪʠ ʧʨʠʣʦʞʝʥʠʷ, ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʵʪʠʤʠ 

ʧʦʥʷʪʠʷʤʠ ʠ ʦʧʝʨʘʮʠʠ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʵʪʠʭ ʧʦʥʷʪʠʡ ʠʣʠ ʦʪʥʦʰʝʥʠʡ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʵʪʘʧʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩ. 3, ʠʟʥʘʯʘʣʴʥʦ ʥʝ 

ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʢʘʢʦʡ-ʣʠʙʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʠʭ ʧʠʨʘʤʠʜʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ 

ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʚʦʧʨʦʩʳ ʥʠʟʰʠʭ (ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ) ʫʨʦʚʥʝʡ ʦʙʳʯʥʦ ʥʝʦʙʭʦʜʠʤʦ 

ʨʝʰʘʪʴ ʜʦ ʧʨʠʥʷʪʠʷ ʧʨʦʝʢʪʠʨʦʚʦʯʥʳʭ ʨʝʰʝʥʠʡ ʚʳʩʰʠʭ ʫʨʦʚʥʝʡ. 

ʊʘʢ. ʥʘʧʨʠʤʝʨ, ʩʭʝʤʘ ʩʦʟʜʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʧʨʝʜʣʦʞʝʥʥʘʷ 

ɼʞ. ɻʘʨʨʝʪʦʤ [11], ʧʦʣʥʦʩʪʴʶ ʫʢʣʘʜʳʚʘʝʪʩʷ ʚ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʵʪʘʧʳ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩ. 3. ʆʥʘ ʚʢʣʶʯʘʝʪ: 

ü ʫʨʦʚʝʥʴ ʩʪʨʘʪʝʛʠʠ, ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʦʧʨʝʜʝʣʠʪʴ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʙʫʜʫʱʝʡ ʧʨʦʛʨʘʤʤʳ ʠʣʠ ʩʘʡʪʘ; 

ü ʫʨʦʚʝʥʴ ʥʘʙʦʨʘ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʩʧʝʮʠʬʠʢʘʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ; 

ü ʫʨʦʚʝʥʴ ʩʪʨʫʢʪʫʨʳ, ʩʣʫʞʘʱʝʛʦ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠ ̫ ʢʦʥʪʝʥʪʘ, ʪ.ʝ. 

ʩʦʟʜʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʭʝʤ; 

ü ʫʨʦʚʝʥʴ ʢʦʤʧʦʥʦʚʢʠ, ʚ ʟʘʜʘʯʫ ʢʦʪʦʨʦʛʦ ʚʦʡʜʫʪ ʨʘʟʜʝʣʝʥʠʝ ʠʥʪʝʨʬʝʡʩʘ 

ʥʘ ʩʪʨʘʥʠʮʳ, ʦʧʨʝʜʝʣʝʥʠʝ ʩʭʝʤʳ ʥʘʚʠʛʘʮʠʠ, ʩʪʨʫʢʪʫʨʳ ʩʧʨʘʚʦʯʥʦʡ 

ʩʠʩʪʝʤʳ ʠ ʧʨ.; 

ü ʫʨʦʚʝʥʴ ʧʦʚʝʨʭʥʦʩʪʠ, ʦʪʚʝʯʘʶʱʠʡ ʟʘ ʚʠʟʫʘʣʴʥʳʡ ʜʠʟʘʡʥ, ʵʪʦ ʪʦ, ʯʪʦ ʤʳ 
ʚʠʜʠʤ ʥʘ ʵʢʨʘʥʝ, ʘ ʪʘʢʞʝ ʪʝ ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʤʳ ʤʦʞʝʤ ʧʨʝʜʧʨʠʥʷʪʴ. 

ʂʘʞʜʳʡ ʫʨʦʚʝʥʴ ʟʘʚʠʩʠʪ ʦʪ ʥʠʞʝʣʝʞʘʱʠʭ (ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ). ʕʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʦʛʨʘʥʠʯʝʥʠʷ ʚʳʙʦʨʘ ʥʘ ʢʘʞʜʦʤ ʠʟ ʚʳʰʝʣʝʞʘʱʠʭ ʫʨʦʚʥʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʰʝʥʠʡ ʥʘ 

ʥʠʞʝʨʘʩʧʦʣʦʞʝʥʥʳʭ ʫʨʦʚʥʷʭ. 

Оценка. ʀ ʧʦʩʣʝʜʥʠʡ ʵʪʘʧ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ï ʵʪʦ ʦʮʝʥʢʘ. 

ʆʮʝʥʢʘ ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ ʚʘʞʥʳʤ ʵʪʘʧʦʤ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʟʜʝʩʴ ʧʨʦʠʩʭʦʜʠʪ ʨʝʰʝʥʠʝ 

ʦ ʧʨʠʛʦʜʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʠ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ 

ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ. ʇʦʜ ʧʨʠʛʦʜʥʦʩʪʴ ʁʠʩʧʦʣʴʟʦʚʘʥʠʷ (usability) ʧʦʥʠʤʘʝʪʩʷ ʩʚʦʡʩʪʚʦ 

ʧʨʦʜʫʢʮʠʠ, ʧʨʠ ʥʘʣʠʯʠʠ ʢʦʪʦʨʦʛʦ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴ 

ʧʨʦʜʫʢʮʠʶ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʥʳʭ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 159 ð   

 

ʮʝʣʝʡ ʩ ʥʝʦʙʭʦʜʠʤʦʡ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴʶ, ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴʶ. 

ʇʦʵʪʦʤʫ ʜʣʷ ʦʮʝʥʢʠ ʥʝʦʙʭʦʜʠʤʳ ʪʘʢʠʝ ʢʨʠʪʝʨʠʠ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʜʘʪʴ ʥʘʠʙʦʣʝʝ 

ʠʩʯʝʨʧʳʚʘʶʱʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤʫ ʠʥʪʝʨʬʝʡʩʫ. ɺ ʢʘʯʝʩʪʚʝ ʪʘʢʠʭ 

ʢʨʠʪʝʨʠʝʚ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʝ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 2.  

ʊʘʙʣʠʮʘ 2 

ʂʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ 

Критерий Описание 

ʏʝʪʢʦʩʪʴ ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʝʨʝʜʘʝʪʩʷ ʙʳʩʪʨʦ ʠ ʪʦʯʥʦ 

ʈʘʩʧʦʟʥʘʚʘʝʤʦʩʪʴ ʆʪʦʙʨʘʞʘʝʤʘʷ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʪʦʯʥʦ ʨʘʩʧʦʟʥʘʥʘ 

ʃʘʢʦʥʠʯʥʦʩʪʴ 
ʇʦʣʴʟʦʚʘʪʝʣʷʤ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʪʦʣʴʢʦ ʪʫ ʠʥʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʘʷ 

ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯʠ 

ʇʦʩʪʦʷʥʩʪʚʦ 
ʆʜʠʥʘʢʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʜʠʥʘʢʦʚʳʤ ʦʙʨʘʟʦʤ ʚʦ 

ʚʩʝʤ ʧʨʠʣʦʞʝʥʠʠ, ʩʦʛʣʘʩʥʦ ʦʞʠʜʘʥʠʷʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʆʙʥʘʨʫʞʠʚʘʝʤʦʩʪʴ ɺʥʠʤʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʪʨʝʙʫʝʤʫʶ ʠʥʬʦʨʤʘʮʠʶ 

ʈʘʟʙʦʨʯʠʚʦʩʪʴ ʀʥʬʦʨʤʘʮʠʶ ʣʝʛʢʦ ʧʨʦʯʝʩʪʴ 

ʇʦʥʷʪʥʦʩʪʴ 
ɿʥʘʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʧʦʥʷʪʥʦ, ʥʝʜʚʫʩʤʳʩʣʝʥʥʦ, 

ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʦ ʠ ʫʟʥʘʚʘʝʤʦ 

 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʳʝ ʢʨʠʪʝʨʠʠ ʥʝ ʷʚʣʷʶʪʩʷ ʥʝʟʘʚʠʩʠʤʳʤʠ ʠ ʤʦʛʫʪ 

ʧʝʨʝʩʝʢʘʪʴʩʷ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʠʤʘʪʴ ʢʦʤʧʨʦʤʠʩʩʳ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʜʘʥʥʳʭ 

ʢʨʠʪʝʨʠʝʚ ʧʨʠ ʦʮʝʥʢʝ ʧʨʠʛʦʜʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. 

ʇʨʠʤʝʥʠʤʦʩʪʴ ʠ ʧʨʠʦʨʠʪʝʪ ʢʘʞʜʦʛʦ ʢʨʠʪʝʨʠʷ ʟʘʚʠʩʠʪ ʦʪ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ, ʛʨʫʧʧ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʪʠʧʘ ʜʠʘʣʦʛʘ. 

Значение стандартов по эргономике программных средств при создании 

информационных систем 

ɿʥʘʯʝʥʠʝ ʩʪʘʥʜʘʨʪʦʚ ʧʦ ʵʨʛʦʥʦʤʠʢʝ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʤʦʞʥʦ ʦʪʦʙʨʘʟʠʪʴ ʚ ʚʠʜʝ ʩʭʝʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩ. 4. 

 

Стандарты

ʧʦ ʵʨʛʦʥʦʤʠʢʝ 

ʧʨʦʛʨʘʤʤʥʳʭ 

ʩʨʝʜʩʪʚ

Потребности пользователей

ʆʧʨʝʜʝʣʝʥʠʝ

ʧʨʠʤʝʥʠʤʦʩʪʠ

Информационная 

система

ʆʩʥʦʚʘ ʜʣʷ

ʨʘʟʨʘʙʦʪʢʠ

ʋʜʦʚʣʝʪʚʦʨʷʶʱʘʷ

 
ʈʠʩ.4. ɿʥʘʯʝʥʠʝ ʩʪʘʥʜʘʨʪʦʚ ʧʦ ʵʨʛʦʥʦʤʠʢʝ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ 



ð 160 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʉʪʘʥʜʘʨʪʳ ʧʦ ʵʨʛʦʥʦʤʠʢʝ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʩʦʜʝʨʞʘʪ ʪʨʝʙʦʚʘʥʠʷ ʠ 

ʨʝʢʦʤʝʥʜʘʮʠʠ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʠʤʳ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʩʘʤʳʭ ʨʘʟʥʳʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʆʜʥʘʢʦ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʪʨʝʙʦʚʘʥʠʷ ʠ 

ʨʝʢʦʤʝʥʜʘʮʠʠ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʵʪʠʭ ʩʪʘʥʜʘʨʪʘʭ, ʜʦʣʞʥʳ ʙʳʪʴ ʦʮʝʥʝʥʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʠʭ ʧʨʠʤʝʥʠʤʦʩʪʠ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʢʦʥʢʨʝʪʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʘ ʟʘʪʝʤ 

ʧʨʠʤʝʥʝʥʳ ʥʘ ʦʩʥʦʚʝ ʵʪʠʭ ʦʮʝʥʦʢ. ɺʳʙʨʘʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʙʫʜʫʪ 

ʷʚʣʷʪʴʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʦʜʭʦʜʷʱʠʝ ʫʨʦʚʥʠ ʧʨʠʛʦʜʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʫʜʦʚʣʝʪʚʦʨʷʪʴ 

ʧʦʪʨʝʙʥʦʩʪʷʤ ʢʦʥʝʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʩʪʦʡ ʧʨʠʤʝʨ ʧʨʠʤʝʥʝʥʠʷ ʩʪʘʥʜʘʨʪʦʚ ʧʦ ʵʨʛʦʥʦʤʠʢʝ 

ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦ ʙʨʘʪʴ ʢʦʥʢʨʝʪʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ 

ʩʠʩʪʝʤʫ, ʧʦʩʢʦʣʴʢʫ ʵʪʘʧʳ ʙʫʜʫʪ ʦʜʠʥʘʢʦʚʳ ʜʣʷ ʚʩʝʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʀʪʘʢ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʚʠʜʝ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʩʠʩʪʝʤʝ. ʅʘ ʦʩʥʦʚʝ ʵʪʠʭ ʪʨʝʙʦʚʘʥʠʡ ʥʫʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʧʨʠʤʝʥʠʤʳʝ 

ʩʪʘʥʜʘʨʪʳ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʩʪʘʥʜʘʨʪ ɻʆʉʊ ʈ 55241.1, ʷʚʣʷʶʱʠʤʩʷ 

ʢʦʦʨʜʠʥʘʪʦʨʦʤ ʧʦ ʚʩʝʤ ʩʪʘʥʜʘʨʪʘʤ ʧʦ ʵʨʛʦʥʦʤʠʢʝ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ. ɼʘʥʥʳʡ 

ʦʙʟʦʨʥʳʡ ʩʪʘʥʜʘʨʪ ʧʨʠʚʝʜʝʪ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʩʪʘʥʜʘʨʪʦʚ ɻʆʉʊ ʈ ʀʉʆ 9241-110, ɻʆʉʊ 

ʈ ʀʉʆ 9241-129, ɻʆʉʊ ʈ ʀʉʆ 9241-151 ʠ ɻʆʉʊ ʈ ʀʉʆ 9241-154, ʚ ʧʨʦʮʝʩʩʝ ʦʙʟʦʨʘ 

ʢʦʪʦʨʳʭ ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʤʦʞʝʪ ʩʳʛʨʘʪʴ ʩʪʘʥʜʘʨʪ ɻʆʉʊ ʈ ʀʉʆ 9241-161, 

ʧʦʩʢʦʣʴʢʫ ʩʦʜʝʨʞʠʪ ʦʧʠʩʘʥʠʝ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʯʪʦ 

ʫʧʨʦʩʪʠʪ ʧʦʥʠʤʘʥʠʝ ʦʩʪʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ. ɺ ʠʪʦʛʝ, ʚʳʜʝʣʝʥʥʳʝ ʩʪʘʥʜʘʨʪʳ ʙʫʜʫʪ 

ʷʚʣʷʪʴʩʷ ʦʩʥʦʚʦʡ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ, ʧʨʝʜʣʘʛʘʷ ʥʝʦʙʭʦʜʠʤʳʝ ʪʨʝʙʦʚʘʥʠʷ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʚʳʩʠʪʴ 

ʧʨʠʛʦʜʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʠʩʪʝʤʳ. 

Заключение 

ʉʪʘʥʜʘʨʪʳ ʧʦ ʵʨʛʦʥʦʤʠʢʝ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʷʚʣʷʶʪʩʷ ʚʘʞʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

ʆʥʠ ʦʭʚʘʪʳʚʘʶʪ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʪʘʥʜʘʨʪʦʚ, ʚʢʣʶʯʘʷ 

ʵʨʛʦʥʦʤʠʩʪʦʚ, ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ, ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʧʨʦʝʢʪʦʚ, ʤʝʥʝʜʞʝʨʦʚ ʠ 

ʧʦʪʨʝʙʠʪʝʣʝʡ. ʇʨʠʥʮʠʧʳ, ʨʝʢʦʤʝʥʜʘʮʠʠ ʠ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʜʘʥʥʳʭ 

ʩʪʘʥʜʘʨʪʘʭ, ʧʦʤʦʛʘʶʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʪʘʢʠʭ ʧʨʦʙʣʝʤ ʩ 

ʧʨʠʛʦʜʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʢʘʢ ʥʘʧʨʠʤʝʨ, ʥʝʦʞʠʜʘʥʥʘʷ ʨʝʘʢʮʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ, ʚʚʦʜʷʱʘʷ ʚ ʟʘʙʣʫʞʜʝʥʠʝ ʠʥʬʦʨʤʘʮʠʷ ʠʣʠ ʥʘʣʠʯʠʝ ʚ ʩʠʩʪʝʤʝ ʜʝʡʩʪʚʠʡ, 

ʢʦʪʦʨʳʝ ʥʝ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʷ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʯʠ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠʤʝʥʝʥʠʝ 

ʵʨʛʦʥʦʤʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ, ʨʝʢʦʤʝʥʜʘʮʠʡ ʠ ʪʨʝʙʦʚʘʥʠʡ ʜʘʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʜʦʩʪʫʧʥʦʩʪʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ. 

ʉʪʘʥʜʘʨʪʳ ʧʦ ʵʨʛʦʥʦʤʠʢʝ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʥʝ ʥʘʧʨʘʚʣʝʥʳ ʥʘ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʶ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʦʥʠ ʣʠʰʴ ʜʘʶʪ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ ʧʨʠʛʦʜʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʠ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʥʘʣʠʯʠʷ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩ ʙʦʣʴʰʦʡ 

ʚʝʨʦʷʪʥʦʩʪʴʶ ʚʳʟʚʘʪʴ ʧʨʦʙʣʝʤʳ ʩ ʧʨʠʛʦʜʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 
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Аннотация 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ (ʉɸ) ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ (ʕʉ) ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʕʉ ʚ ʉɸ ʚ ʪʝʭ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʷʭ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʉɸ ʕʉ. ɺ 

ʢʘʯʝʩʪʚʝ ʬʦʨʤʘʣʠʟʤʘ ʧʨʠ ʦʧʠʩʘʥʠʠ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʝʣʝʡ ʙʣʦʢʦʚ ʕʉ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʷʟʳʢ ʵʢʩʧʝʨʪʘ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʕʉ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʠ 

ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʆʪʤʝʯʘʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʦʙʫʯʘʶʱʠʭ 

ʩʠʩʪʝʤ ʨʘʙʦʪʝ ʙʣʦʢʦʚ ʕʉ. 

Ключевые слова: ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ, ʵʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ, ʠʤʠʪʘʮʠʦʥʥʦʝ ʠ 

ʚʝʨʦʷʪʥʦʩʪʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ.  

 

Abstract 

The system analysis (SA) of expert systems (ES) and the use of ES in SA in those 

subject areas that help ES  are considered. The language of the expert used in the ES is used 

as a formalism in describing the program models of ES blocks. The issues of simulation and 

probabilistic modeling are considered. The prospects of developing training systems for the 

operation of ES units are noted. 

Keywords: system analysis, expert systems, simulation and probabilistic modeling. 

 

ʉɸ ï ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʦʣʥʳʤ ʩʨʝʜʩʪʚʦʤ ʘʥʘʣʠʟʘ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ, ʢ ʢʦʪʦʨʳʤ 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʠ ʵʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ (ʕʉ). ʇʦʵʪʦʤʫ ʠʟʫʯʝʥʠʶ ʵʪʦʛʦ ʩʧʦʩʦʙʘ ʘʥʘʣʠʟʘ 

ʦʪʚʦʜʠʪʴʩʷ ʠ ʙʫʜʝʪ ʦʪʚʦʜʠʪʴʩʷ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ. ʉɸ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʟʙʠʝʥʠʝ (ʜʝʢʦʤʧʦʟʠʮʠʶ) ʩʠʩʪʝʤʳ ʥʘ ʩʦʩʪʘʚʣʷʶʱʠʝ, ʨʘʟʨʘʙʦʪʢʫ 

ʤʦʜʝʣʝʡ ʦʪʜʝʣʴʥʳʭ ʙʣʦʢʦʚ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʭ ʩ ʧʦʤʦʱʴʶ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʠ 

ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʫʶ ʤʦʜʝʨʥʠʟʘʮʠʶ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʠʥʪʝʟʘ 

ʩʠʩʪʝʤʳ. 

ʕʉ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʤʝʪʥʳʭ 

ʦʙʣʘʩʪʷʭ. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ ʜʦʚʦʣʴʥʦ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʠ ʠʥʪʝʨʝʩʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ 

ʢʘʯʝʩʪʚʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʫ ʩʘʤʠʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ (ʧʫʩʪʳʭ, ʦʙʦʣʦʯʝʢ) 

ʕʉ. ɺ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʝʡ ʦʪʜʝʣʴʥʳʭ ʙʣʦʢʦʚ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʧʠʩʘʥʠʝ ʨʘʙʦʪʳ ʵʪʠʭ 

ʙʣʦʢʦʚ ʥʘ ʷʟʳʢʝ ʵʢʩʧʝʨʪʘ. ʊ.ʝ. ʚ ʢʘʯʝʩʪʚʝ ʬʦʨʤʘʣʠʟʤʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʷʟʳʢ ʵʢʩʧʝʨʪʘ, 

ʩʦʜʝʨʞʘʱʠʡ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʟʥʘʥʠʷ (ʥʘ ʷʟʳʢʝ ʧʨʦʜʫʢʮʠʡ) ʠ ʛʣʫʙʠʥʥʳʝ ʟʥʘʥʠʷ, 

ʩʦʩʪʦʷʱʠʝ ʠʟ ʧʨʦʮʝʜʫʨ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʯʝʨʝʟ ʦʢʥʦ çʇʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠè. ʕʪʦ 

ʦʢʥʦ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪ ʩʨʝʜʩʪʚʘ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʧʦʟʚʦʣʷʝʪ ʧʦʢʘʟʘʪʴ ʧʦʜʨʦʙʥʦʩʪʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʙʣʦʢʘ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ  ʩʠʩʪʝʤʳ ʜʣʷ 

ʧʨʦʚʝʨʢʠ ʨʘʙʦʪʳ ʤʦʜʝʣʝʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʘʟʦʚʘʷ ʕʉ, ʥʘʧʠʩʘʥʥʘʷ ʥʘ ʢʘʢʦʤ-ʣʠʙʦ ʷʟʳʢʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʘʥʘʣʠʟʘ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʙʘʟʦʚʫʶ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʫʶ ʕʉ (ʀʕʉ) çʘʧʧʘʨʘʪʥʦʡè. ʇʨʦʚʝʨʢʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʤʦʜʝʣʝʡ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʉʠʩʪʝʤʥʦʤʫ ʘʥʘʣʠʟʫ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʚʝʨʛʥʫʪʴ  ʩʪʨʫʢʪʫʨʫ ʕʉ, ʩʪʨʫʢʪʫʨʳ ʙʣʦʢʦʚ 

ʕʉ [3], ʘ ʪʘʢʞʝ  ʧʨʦʮʝʩʩʳ ʚ ʥʠʭ ʧʨʦʠʩʭʦʜʷʱʠʝ [4]. ʏʨʝʟʚʳʯʘʡʥʦ ʠʥʪʝʨʝʩʥʦʡ ʟʘʜʘʯʝʡ 

ʷʚʣʷʝʪʩʷ process mining, ʪ.ʝ. ʠʟʫʯʝʥʠʝ ʧʨʦʮʝʩʩʦʚ, ʠʭ ʦʧʠʩʘʥʠʝ, ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ɺʠʜʳ ʧʨʦʮʝʩʩʦʚ ʚ ʀʕʉ: ʟʘʜʘʥʠʝ ʧʨʦʮʝʩʩʘ ʠ ʠʟʫʯʝʥʠʝ ʧʨʦʮʝʩʩʘ, 
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ʢʦʥʪʨʦʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ, ʢʦʥʪʨʦʣʴ созданных ʧʨʦʮʝʩʩʦʚ ʠ ʢʦʥʪʨʦʣʴ создаваемых (ʚ 

ʧʨʦʮʝʩʩʝ ʢʦʥʪʨʦʣʷ) ʧʨʦʮʝʩʩʦʚ, ʩʧʦʩʦʙʳ ʟʘʜʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʠ ʠʭ ʦʧʠʩʘʥʠʷ, ʩʪʳʢʦʚʢʠ 

ʧʨʦʮʝʩʩʦʚ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʦʮʝʩʩʦʚ, ʚʦʟʚʨʘʱʝʥʠʷ ʧʦ ʧʨʦʡʜʝʥʥʦʤʫ ʧʫʪʠ ʠ ʧʨʦʙʥʦʛʦ 

ʧʨʦʜʚʠʞʝʥʠʷ ʚʧʝʨʝʜ (ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʦʙʲʷʩʥʝʥʠʡ), ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʦʧʠʩʘʥʠʡ 

ʧʨʦʮʝʩʩʦʚ (ʢʦʤʧʠʣʷʮʠʷ ʟʥʘʥʠʡ), ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʠʟ ʠʤʝʶʱʠʭʩʷ ʘʪʨʠʙʫʪʦʚ ʠ 

ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʧʨʦʮʝʜʫʨ, ʢʦʨʨʝʢʮʠʷ ʦʧʠʩʘʥʠʡ ʧʨʦʮʝʩʩʘ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ 

ʠʥʪʝʨʝʩ. ʅʝʦʙʭʦʜʠʤʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ çʘʧʧʘʨʘʪʥʳʭè ʠ ʧʨʦʛʨʘʤʤʥʳʭ 

ʙʣʦʢʦʚ ʕʉ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʨʘʟʣʠʯʥʳʭ ʵʪʘʣʦʥʥʳʭ ɹɿ. ʇʨʦʚʝʩʪʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʬʦʨʤ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʩʭʦʜʥʦʡ ɹɿ ʚ ʬʦʨʤʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʦʪʜʝʣʴʥʳʤʠ 

ʙʣʦʢʘʤʠ ʕʉ. ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʬʦʨʤʘʣʠʟʘʮʠʷ ʠʤʠʪʘʮʠʦʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʝʛʦ ʠʥʪʝʣʣʝʢʪʫʘʣʠʟʘʮʠʷ [2]. 

ʆʪʚʝʪʩʪʚʝʥʥʳʤ ʵʪʘʧʦʤ ʉɸ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʵʪʘʣʦʥʥʳʭ ʙʘʟ ʟʥʘʥʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɺʳʙʠʨʘʶʪʩʷ ɹɿ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʣʫʙʠʥʥʳʭ ʟʥʘʥʠʡ ʠ ʬʘʢʪʦʨʦʚ ʫʚʝʨʝʥʥʦʩʪʠ. ʕʪʠ 

ɹɿ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʦʚʝʨʢʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʛʨʘʤʤʥʳʭ  ʤʦʜʝʣʝʡ ʙʣʦʢʦʚ ʀʕʉ. 

ʍʦʨʦʰʦ ʙʳ ʥʘʡʪʠ ʪʘʢʠʝ ɹɿ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʧʦʤʦʯʴ ʧʨʠ ʘʥʘʣʠʟʝ ʧʨʦʮʝʩʩʘ ʚʳʚʦʜʘ ʕʉ 

ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʧʦʤʝʭ. ʃʦʛʠʯʝʩʢʠʡ  ʚʳʚʦʜ ï ʵʪʦ ʧʦʠʩʢ ʥʘ ʛʨʘʬʝ. ʅʘʤ ʠʥʪʝʨʝʩʝʥ ʥʝ 

ʨʝʟʫʣʴʪʘʪ ʚʳʚʦʜʘ, ʘ ʩʘʤ ʧʨʦʮʝʩʩ ʚʳʚʦʜʘ. ʇʦʣʝʟʥʳʤ  ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝ 

ʧʨʦʮʝʩʩʘ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ (ɸʎʇ-ʷ). ɸʣʛʦʨʠʪʤʳ ɸʎʇ-ʷ ʜʦʚʦʣʴʥʦ 

ʧʨʦʩʪʳ ʠ ʧʦʥʷʪʥʳ, ʥʝ ʪʨʝʙʫʶʪ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʠʭ ʠʟʫʯʝʥʠʝ ʠ ʤʦʞʥʦ ʫʜʝʣʠʪʴ ʙʦʣʴʰʝ 

ʚʥʠʤʘʥʠʷ ʧʨʦʮʝʩʩʫ ʧʦʠʩʢʘ. ʀʱʝʪʩʷ ʟʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ. ʇʦʠʩʢ ʤʦʞʝʪ ʙʳʪʴ ʦʨʛʘʥʠʟʦʚʘʥ 

ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ. ʇʦʠʩʢ ʩʠʛʥʘʣʘ ï ʵʪʦ 

ʬʘʢʪʠʯʝʩʢʠ ʧʦʠʩʢ ʥʘ ʛʨʘʬʝ, ʪ.ʝ. ʘʥʘʣʦʛ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ.  

ʉɸ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʕʉ ʚ ʉɸ ʢʘʢʠʭ-

ʣʠʙʦ ʩʠʩʪʝʤ. ʍʦʨʦʰʦ ʙʳ ʨʘʩʩʤʦʪʨʝʪʴ ʪʘʢʠʝ ʩʠʩʪʝʤʳ, ʉɸ ʢʦʪʦʨʳʭ ʧʦʤʦʛ ʙʳ ʚ ʉɸ ʩʘʤʠʭ 

ʕʉ. ʉɸ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɼʣʷ ʝʛʦ 

ʧʨʦʚʝʜʝʥʠʷ ʦʯʝʥʴ ʫʜʦʙʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ  ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʕʉ ʧʨʦʮʝʩʩʘ  ʘʥʘʣʦʛʦ-

ʮʠʬʨʦʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ [1], ʯʪʦ ʤʦʞʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ 

ʪʦʯʥʦʩʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ,  ʠʩʧʦʣʴʟʫʷ ʨʘʟʣʠʯʥʳʝ ʘʣʛʦʨʠʪʤʳ (ʧʦʨʘʟʨʷʜʥʳʡ, ʩʯʝʪʘ 

ʝʜʠʥʠʯʥʳʭ ʧʨʠʨʘʱʝʥʠʡ). ʅʘ ʪʘʢʠʭ ʧʨʦʩʪʳʭ ʘʣʛʦʨʠʪʤʘʭ ʫʜʘʣʦʩʴ ʚʳʷʚʠʪʴ ʚʣʠʷʥʠʝ 

ʧʨʦʮʝʩʩʘ ʧʦʠʩʢʘ ʥʘ ʪʦʯʥʦʩʪʴ ʨʘʙʦʪʳ ʕʉ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʵʪʦʛʦ ʚʣʠʷʥʠʷ 

ʥʘʜʦ ʧʨʦʚʦʜʠʪʴ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʩʣʫʯʘʷ. 

ɺ [1] ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʧʳʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʕʉ ʚ ʩʠʩʪʝʤʥʦʤ ʘʥʘʣʠʟʝ ʧʨʦʮʝʩʩʘ 

ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ʇʨʦʚʝʜʝʥʠʝ ʉɸ ɸʎʇ-ʷ ʧʦʟʚʦʣʷʝʪ ʬʘʢʪʠʯʝʩʢʠ 

ʧʨʦʚʝʩʪʠ ʉɸ ʕʉ. 

ɺ ʧʨʦʮʝʩʩʝ  ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

½ ʧʦʩʪʨʦʝʥʠʝ  ʦʧʪʠʤʘʣʴʥʦʡ  ʰʢʘʣʳ ʢʚʘʥʪʦʚʘʥʠʷ,  ʧʨʠ ʵʪʦʤ ʩ ʦʜʥʦʡ 
ʩʪʦʨʦʥʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʪʨʦʛʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʘʜʘʧʪʠʚʥʦʛʦ 
ʦʙʫʯʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʜʦʩʪʠʞʝʥʠʝ ʵʢʩʪʨʝʤʫʤʘ ʥʝʢʦʪʦʨʦʛʦ 
ʬʫʥʢʮʠʦʥʘʣʘ ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʟʘʜʘʚʘʝʤʦʡ  ʤʝʪʨʠʢʦʡ, ʩ  ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 
ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʢʦʨʨʝʢʮʠʶ ʰʢʘʣʳ (ʪ.ʝ. ʦʧʪʠʤʠʟʘʮʠʶ ʧʦ 
ʵʚʨʠʩʪʠʯʝʩʢʦʤʫ ʢʨʠʪʝʨʠʶ) ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʢʦʤʝʥʜʘʮʠʡ  ʵʢʩʧʝʨʪʘ, 
ʩʪʨʝʤʷʱʝʛʦʩʷ ʫʧʨʦʩʪʠʪʴ ʪʝʭʥʠʯʝʩʢʫʶ ʨʝʘʣʠʟʘʮʠʶ ʰʢʘʣʳ.  ʆʩʦʙʦʝ 
ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʚʦʧʨʦʩʘʤ,  ʩʚʷʟʘʥʥʳʤ  ʩ  ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʰʢʘʣ ʠ ʩ 
ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʟʥʘʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ 
ʰʢʘʣʳ ʠ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʩʚʷʟʴ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ.  ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ 
ʧʦʩʪʨʦʝʥʠʷ  ʦʧʪʠʤʘʣʴʥʳʭ ʰʢʘʣ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ 
ʟʥʘʯʝʥʠʡ ʘʪʨʠʙʫʪʦʚ ʧʨʠ ʬʦʨʤʘʣʠʟʘʮʠʠ ʟʥʘʥʠʡ ʚ ʪʨʫʜʥʦʬʦʨʤʘʣʠʟʫʝʤʳʭ 
ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʷʭ,  ʪ.ʝ. ʦʜʠʥ ʠʟ ʘʩʧʝʢʪʦʚ ʦʙʫʯʝʥʠʷ ʵʢʩʧʝʨʪʥʳʭ 
ʩʠʩʪʝʤ; 



ð 164 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

½ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʮʠʧʦʤ ʜʚʫʭʵʪʘʧʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʩʠʩʪʝʤʥʦʛʦ 
ʘʥʘʣʠʟʘ, ʧʦʩʪʨʦʝʥʥʳʝ ʰʢʘʣʳ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʚ  ʜʚʫʭ 
ʨʝʞʠʤʘʭ:  ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʛʦ ʩʠʛʥʘʣʘ ʠ ʧʨʠ 
ʚʦʟʜʝʡʩʪʚʠʠ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʛʦ ʩʠʛʥʘʣʘ ʩ ʥʘʣʦʞʝʥʥʳʤ ʥʘ ʥʝʛʦ 
ʥʝʢʦʪʦʨʳʤ ʰʫʤʦʤ, ʘ ʪʘʢʞʝ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʩʣʫʯʘʡʥʦʛʦ ʧʨʦʮʝʩʩʘ.  ʕʪʦ 
ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ  ʠʤʠʪʘʮʠʦʥʥʦʛʦ  ʠ 
ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ; 

½ ʦʧʠʩʘʥʠʝ  ʩʪʨʫʢʪʫʨ  ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʳʭ   ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ (ɸʎʇ). 
ʆʙʩʫʞʜʘʝʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʙʘʟʦʚʳʭ ʵʣʝʤʝʥʪʦʚ,  ʧʦʟʚʦʣʷʶʱʠʭ 
ʦʧʠʩʳʚʘʪʴ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʩ ʧʦʤʦʱʴʶ ʤʥʦʛʦʢʨʘʪʥʳʭ ʠ  ʤʥʦʛʦʤʝʨʥʳʭ 
ʮʝʧʝʡ ʄʘʨʢʦʚʘ, ʩ ʧʦʤʦʱʴʶ ʬʨʝʡʤʦʚ ʠ ʠʭ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʙʘʟʝ ʦʙʲʝʢʪʥʦ-
ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ; 

½ ʦʧʠʩʘʥʠʝ  ʧʨʦʮʝʩʩʘ  ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʛʦ  ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ 
ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ, ʧʨʠ ʵʪʦʤ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 
ʟʘʜʘʯʠ  ʜʚʫʭ ʢʣʘʩʩʦʚ:  ʬʦʨʤʘʣʠʟʘʮʠʷ ʟʥʘʥʠʡ ʵʢʩʧʝʨʪʘ ʩ ʧʦʤʦʱʴʶ 
ʩʧʝʮʠʘʣʴʥʳʭ ʨʝʜʘʢʪʦʨʦʚ ʠ  ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ  ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʥʘʥʠʡ ʦ 
ʧʨʦʮʝʩʩʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʫʞʝ ʛʦʪʦʚʦʛʦ ɸʎʇ.  ʈʝʘʣʠʟʘʮʠʷ ʨʝʜʘʢʪʦʨʦʚ 
ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʦʙʲʝʢʪʘʭ, ʦʧʠʩʳʚʘʶʱʠʭ ʵʣʝʤʝʥʪʳ ɸʎʇ  ʠ ʩʚʷʟʘʥʥʳʝ ʩ 
ʥʠʤʠ ʜʝʡʩʪʚʠʷ,  ʠ ʧʦʟʚʦʣʷʝʪ ʦʧʠʩʳʚʘʪʴ ʧʨʦʮʝʩʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʥʘ 
ʷʟʳʢʝ ʙʣʠʟʢʦʤ ʢ ʝʩʪʝʩʪʚʝʥʥʦʤʫ; 

½ ʢʦʤʧʠʣʷʮʠʷ ʟʥʘʥʠʡ ʦ ʧʨʦʮʝʩʩʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʦʧʠʩʘʥʥʦʛʦ ʩ ʧʦʤʦʱʴʶ  
ʦʜʥʦʡ  ʠʟ ʬʦʨʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ ʠ ʦʪʣʘʞʝʥʥʦʛʦ ʩ ʧʦʤʦʱʴʶ 
ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʠ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʣʫʙʠʥʥʳʭ ʟʥʘʥʠʡ ʜʣʷ ʦʧʠʩʘʥʠʷ ʨʘʙʦʪʳ ʙʣʦʢʦʚ ʀʕʉ ʦʙʣʝʛʯʘʝʪ 
ʩʦʟʜʘʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʦʙʫʯʘʶʱʠʭ ʩʠʩʪʝʤ (ɸʆʉ). ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʥʘʣʠʯʠʝʤ 
ʨʘʟʣʠʯʥʳʭ  ʨʝʞʠʤʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʘʪʨʠʙʫʪʦʚ ʠ ʧʨʦʮʝʜʫʨ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ 
ʛʣʫʙʠʥʥʳʭ ʟʥʘʥʠʡ. ʇʦʵʪʦʤʫ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ɸʆʉ ʧʦ ʠʟʫʯʝʥʠʶ 
ʨʘʙʦʪʳ ʵʪʠʭ ʙʣʦʢʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʉɸ ʕʉ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʧʦʜʭʦʜ ʢ ʨʘʟʨʘʙʦʪʢʝ ʕʉ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʧʨʘʚʠʣ ʧʨʦʜʫʢʮʠʠ, ʪ.ʝ. ʧʦʜʭʦʜ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʕʉ ʠ  ɸʆʉ ʥʘ ʙʘʟʝ ʩʧʠʩʢʘ ʘʪʨʠʙʫʪʦʚ. ʕʪʦʪ 
ʧʦʜʭʦʜ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʢʦʤʧʠʣʷʮʠʶ ʟʥʘʥʠʡ ʠʩʭʦʜʥʦʡ ɹɿ ʜʦ 
ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʩʧʦʣʥʷʝʤʦʛʦ ʤʦʜʫʣʷ. ʏʪʦ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʘʡʣʦʚ ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʠ ʛʣʫʙʠʥʥʳʤʠ ʟʥʘʥʠʷʤʠ. 

ʀʥʪʝʨʝʩʥʳʤ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ, ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ɸʆʉ, 
ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʩʧʦʣʴʟʫʶʱʠʭ ʙʘʟʳ ʟʥʘʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʘʚʠʣ ʧʨʦʜʫʢʮʠʠ ʠ ʙʝʟ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʘʚʠʣ ʧʨʦʜʫʢʮʠʠ, ʪ.ʝ. ʥʘ ʙʘʟʝ ʩʧʠʩʢʘ ʘʪʨʠʙʫʪʦʚ. ʄʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ 
ʩʠʪʫʘʮʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʩʤʦʞʝʪ ʜʘʪʴ ʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ, ʥʦ ʥʝ ʟʘʭʦʯʝʪ 
ʧʨʝʨʳʚʘʪʴ ʨʘʙʦʪʫ. ɽʩʣʠ ʚʩʧʦʤʥʠʪʴ, ʯʪʦ  ʫ ʥʘʩ ʩʠʩʪʝʤʘ ʧʨʦʚʝʨʷʝʪ ʦʪʚʝʪʳ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʥʘ ʟʥʘʝʪ ʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ, ʤʦʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʚʳʜʘʯʫ ʵʪʦʛʦ 
ʧʨʘʚʠʣʴʥʦʛʦ ʦʪʚʝʪʘ ʠ ʧʨʦʜʦʣʞʠʪʴ ʨʘʙʦʪʫ. ɼʣʷ ʵʪʦʛʦ  ʚ ʧʨʦʚʝʨʷʶʱʝʡ ʧʨʦʮʝʜʫʨʝ 
ʜʦʙʘʚʣʷʝʪʩʷ ʚʳʭʦʜʥʦʡ ʧʘʨʘʤʝʪʨ ʩ ʧʨʘʚʠʣʴʥʳʤ ʦʪʚʝʪʦʤ нужного ʪʠʧʘ. ɺ ʜʠʘʣʦʛʦʚʦʤ 
ʦʢʥʝ ʟʘʧʨʦʩʘ ʦʪʚʝʪʘ ʚʚʝʜʝʥʘ ʢʥʦʧʢʘ çʉʜʘʶʩʴè, ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʦʪʦʨʫʶ ʧʦʣʴʟʦʚʘʪʝʣʴ 
ʩʦʦʙʱʘʝʪ ʩʠʩʪʝʤʝ ʦ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʧʨʘʚʠʣʴʥʦʛʦ ʦʪʚʝʪʘ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ. ʇʨʠ ʵʪʦʤ 
ʜʦʣʞʝʥ ʙʳʪʴ ʟʘʬʠʢʩʠʨʦʚʘʥ ʬʘʢʪ ʥʝʟʥʘʥʠʷ ʩ ʧʦʚʳʰʝʥʥʳʤ ʰʪʨʘʬʦʤ. 

***  

1. ɹʘʣʪʨʘʰʝʚʠʯ ɺ. ʕ., ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʟʥʘʥʠʡ ʦ ʧʨʦʮʝʩʩʘʭ ʩ ʧʦʤʦʱʴʶ ʤʘʨʢʦʚʩʢʠʭ ʮʝʧʝʡ ï Beau 

Bassin: LAP Lambert Academic Publishing, 2020. ï 125 ʩ. ISBN 978-620-0-56513-6. 

2. ɹʘʣʪʨʘʰʝʚʠʯ, ɺ.ʕ. ʀʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʤʥʦʛʦʫʨʦʚʥʝʚʳʭ ʀʕʉ. //ɽʚʨʘʟʠʡʩʢʦʝ ʅʘʫʯʥʦʝ 

ʆʙʲʝʜʠʥʝʥʠʝ. ˉ 2 (72). ʉ.67 ï 70.   2021. 

3. ɹʘʣʪʨʘʰʝʚʠʯ, ɺ.ʕ. ʇʦʜʭʦʜ ʢ ʩʠʩʪʝʤʥʦʤʫ ʘʥʘʣʠʟʫ ʤʥʦʛʦʫʨʦʚʥʝʚʳʭ ʀʕʉ. ISSN 2311-2158 / ɺ.ʕ. 

ɹʘʣʪʨʘʰʝʚʠʯ //The Way of Science. ï  2021. ï ˉ 2 (84). ʉ. 27-33. 

4. ɹʘʣʪʨʘʰʝʚʠʯ, ɺ.ʕ. ʇʨʦʮʝʩʩʳ ʚ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʝ. ISSN 2311-2158 / ɺ.ʕ. 

ɹʘʣʪʨʘʰʝʚʠʯ //ISSN 2311-2158. The Way of Science. 2021. ˉ 3 (85). C. 30-33.  



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 165 ð   

 

Для заметок 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ð 166 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 167 ð   

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



ð 168 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

 
 

 

 

 

 

 

 

 

 

ʅʘʫʯʥʳʡ ʞʫʨʥʘʣ 

 

ТЕНДЕНЦИИ РАЗВИТИЯ НАУКИ И ОБРАЗОВАНИЯ 

№73, 05.2021 

 

ʄʘʡ 2021 ʛ. 

ʏʘʩʪʴ 3 

 

 

 
 
 
 
 

  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʇʦʜʧʠʩʘʥʦ ʚ ʧʝʯʘʪʴ .20.05.2021 ʊʠʨʘʞ 400 ʵʢʟ. 
ʌʦʨʤʘʪ.60ʭ84 1/16. ʆʙʲʝʤ ʫʯ.-ʠʟʜ. ʣ.5,52 
ɹʫʤʘʛʘ ʦʬʩʝʪʥʘʷ. ʇʝʯʘʪʴ ʦʧʝʨʘʪʠʚʥʘʷ. 

ʆʪʧʝʯʘʪʘʥʦ ʚ ʪʠʧʦʛʨʘʬʠʠ ʅʀʎ çʃ-ɾʫʨʥʘʣè 
ɻʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ: ʀʚʘʥʦʚ ɺʣʘʜʠʩʣʘʚ ɺʷʯʝʩʣʘʚʦʚʠʯ 


