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ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘè 
 

 

 
 

ʚ ʨʘʤʢʘʭ 4-ʛʦ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʅʘʫʯʥʦʛʦ ʬʦʨʫʤʘ ɼʦʥʝʮʢʦʡ ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʠ 

 

24 ʤʘʷ 2018 ʛʦʜʘ 
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ʋɼʂ 629:656 

 

ʆʨʛʢʦʤʠʪʝʪ ʢʦʥʬʝʨʝʥʮʠʠ 
 

ɻʦʨʦʭʦʚ ɽ.ɺ., ʜ.ʪ.ʥ., ʧʨʦʬ., ʤʠʥʠʩʪʨ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ɼʦʥʝʮʢʦʡ ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʠ.  

ɸʥʜʨʠʝʥʢʦ ʀ.ɸ., ʤʠʥʠʩʪʨ ʪʨʘʥʩʧʦʨʪʘ ɼʦʥʝʮʢʦʡ ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʠ ï ʩʦʧʨʝʜʩʝʜʘʪʝʣʴ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʠʪʝʪʘ ʢʦʥʬʝʨʝʥʮʠʠ. 

ʉʠʣʴʷʥʦʚ ɺ.ɺ., ʜ.ʪ.ʥ., ʧʨʦʬ., ʚʠʮʝ-ʧʨʝʟʠʜʝʥʪ - ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ ʜʠʨʝʢʪʦʨ ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʘʩʩʦʮʠʘʮʠʠ ʘʚʪʦʜʦʨʦʞʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʟʘʤ. ʨʫʢʦʚʦʜʠʪʝʣʷ ʦʪʜʝʣʝʥʠʷ ʧʦ ʪʨʘʥʩʧʦʨʪʫ ʠ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʤʘʰʠʥʘʤ ʌʝʜʝʨʘʣʴʥʦʛʦ ʋʄʆ (ʈʌ).  

ʕʥʛʣʝʟʠ ʀ.ʇ., ʢ.ʪ.ʥ., ʜʦʮ., ʨʝʢʪʦʨ ɼʦʥʝʮʢʦʡ ʘʢʘʜʝʤʠʠ ʪʨʘʥʩʧʦʨʪʘ (ɼɸʊ). 

ʂʫʠʞʝʚʘ ʉ.ʂ., ʜ.ʵ.ʥ., ʜʦʮ., ʨʝʢʪʦʨ ʄʘʡʢʦʧʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ʂʦʨʯʘʛʠʥ ɺ.ɸ., ʟʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ ʥʘʫʢʠ ʈʌ, ʜ.ʪ.ʥ., ʧʨʦʬ., ʟʘʚ. ʢʘʬ. çʋʧʨʘʚʣʝʥʠʝ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤè ʃʠʧʝʮʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʂʘʧʩʢʠʡ ɼ.ɺ., ʜ.ʪ.ʥ., ʜʦʮ., ʜʝʢʘʥ ʘʚʪʦʪʨʘʢʪʦʨʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ɹʝʣʦʨʫʩʩʢʦʛʦ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ɹʝʣʘʨʫʩʴ). 

ɿʳʨʷʥʦʚ ɺ.ɺ., ʜ.ʪ.ʥ., ʧʨʦʬ., ʟʘʚ. ʢʘʬ. çʆʨʛʘʥʠʟʘʮʠʷ ʧʝʨʝʚʦʟʦʢ ʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷè 

ɼʦʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʈʌ). 

ɻʘʩʘʥʦʚ ɹ.ɻ., ʜ.ʪ.ʥ., ʧʨʦʬ., ʟʘʚ. ʢʘʬ. çʄʝʞʜʫʥʘʨʦʜʥʳʝ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʠ ʢʦʤʧʣʝʢʩʳè 

ʖʞʥʦ-ʈʦʩʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʅʇʀ) (ʈʌ). 

ʉʫʥʮʦʚ ʅ.ɺ., ʜ.ʬ.-ʤ.ʥ., ʧʨʦʬ., ʟʘʚ. ʢʘʬ. çʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝè ɼɸʊ. 

ɻʣʠʥʩʢʠʡ ɺ.ɸ., ʢ.ʪ.ʥ., ʜʦʮ. ʢʘʬ. çʀʥʪʝʨʤʦʜʘʣʴʥʳʝ ʧʝʨʝʚʦʟʢʠ ʠ ʣʦʛʠʩʪʠʢʘè ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʛʨʘʞʜʘʥʩʢʦʡ ʘʚʠʘʮʠʠ (ʈʌ). 

ʇʨʠʣʝʧʩʢʠʡ ʖ.ɺ., ʢ.ʪ.ʥ., ʜʦʮ., ʧʨʦʨʝʢʪʦʨ ʧʦ ʫʯʝʙʥʦʡ ʨʘʙʦʪʝ ɼɸʊ. 

ɹʝʣʦʚ ʖ.ɺ., ʢ.ʪ.ʥ., ʜʦʮ., ʟʘʚ. ʢʘʬ. çʊʨʘʥʩʧʦʨʪʥʳʝ ʪʝʭʥʦʣʦʛʠʠè, ʧʨʦʨʝʢʪʦʨ ʧʦ ʥʘʫʯʥʦ-

ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʨʘʙʦʪʝ ɼɸʊ. 

ɼʘʩʠʚ ɸ.ɺ., ʢ.ʵ.ʥ., ʟʘʚ. ʢʘʬ. çʄʝʥʝʜʞʤʝʥʪ ʠ ʣʦʛʠʩʪʠʢʘè ɼɸʊ. 

ʂʦʤʦʚ ʇ.ɹ., ʢ.ʪ.ʥ., ʜʦʮ. ʢʘʬ. çɸʚʪʦʤʦʙʠʣʥɹʳʡ ʪʨʘʥʩʧʦʨʪè ɸʚʪʦʤʦʙʠʣʴʥʦ-ʜʦʨʦʞʥʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ɻʆʋ ɺʇʆ çɼʦʥʝʮʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʟʘ ʧʨʦʚʝʜʝʥʠʝ ʢʦʥʬʝʨʝʥʮʠʠ: 
ɹʝʣʦʚ ʖ.ɺ., ʢ.ʪ.ʥ., ʜʦʮ., ʟʘʚ. ʢʘʬ. çʊʨʘʥʩʧʦʨʪʥʳʝ ʪʝʭʥʦʣʦʛʠʠè, ʧʨʦʨʝʢʪʦʨ ʧʦ ʥʘʫʯʥʦ-

ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʨʘʙʦʪʝ ɼɸʊ 

 

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʢ ʧʝʯʘʪʠ ʋʯʝʥʳʤ ʩʦʚʝʪʦʤ ɼʦʥʝʮʢʦʡ ʘʢʘʜʝʤʠʠ ʪʨʘʥʩʧʦʨʪʘ (ʧʨʦʪʦʢʦʣ 

 ̄9 ʦʪ 24.05.2018). 

ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ: 
ʩʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ ʧʦ ʤʘʪʝʨʠʘʣʘʤ IV ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ, 24 ʤʘʷ 2018 ʛʦʜʘ. ï ɼʦʥʝʮʢ: ɼɸʊ, 2018. - 369 ʩ. 

 

ʉʙʦʨʥʠʢ ʩʦʜʝʨʞʠʪ ʥʘʫʯʥʦȤʤʝʪʦʜʠʯʝʩʢʠʝ ʪʨʫʜʳ ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ, ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ, 
ʩʦʪʨʫʜʥʠʢʦʚ ɺʋɿʦʚ, ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʧʨʘʢʪʠʢʫʶʱʠʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʠʝ ʧʨʦʙʣʝʤʳ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ ʚ 

ʦʙʣʘʩʪʠ ʪʨʘʥʩʧʦʨʪʘ. ɺʩʶ ʧʦʣʥʦʪʫ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʩʦʜʝʨʞʘʥʠʝ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʩʘʤ ʬʘʢʪ ʠʭ ʧʫʙʣʠʢʘʮʠʠ ʥʝʩʫʪ ʘʚʪʦʨʳ. ʈʝʜʘʢʮʠʷ ʩʙʦʨʥʠʢʘ ʪʨʫʜʦʚ ʥʝ ʚʩʝʛʜʘ 

ʨʘʟʜʝʣʷʝʪ ʤʥʝʥʠʷ ʘʚʪʦʨʦʚ ʠ ʥʝ ʥʝʩʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʥʝʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʫʙʣʠʢʫʝʤʳʭ 

ʜʘʥʥʳʭ. ʈʝʜʘʢʮʠʷ ʥʝ ʥʝʩʝʪʝ ʥʠʢʘʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʝʨʝʜ ʘʚʪʦʨʘʤʠ ʠ/ʠʣʠ ʪʨʝʪʴʠʤʠ 

ʣʠʮʘʤʠ ʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʟʘ ʚʦʟʤʦʞʥʳʡ ʫʱʝʨʙ, ʚʳʟʚʘʥʥʳʡ ʧʫʙʣʠʢʘʮʠʝʡ ʤʘʪʝʨʠʘʣʦʚ. 

 

Éɼʦʥʝʮʢʘʷ ʘʢʘʜʝʤʠʷ ʪʨʘʥʩʧʦʨʪʘ, 2018 



ʄʘʪʝʨʠʘʣʳ IV ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

çʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘè (24 ʤʘʷ 2018 ʛ.) 
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ʉ ʇʆɼɺɸɻʆʅʅʆʁ ʏɸʉʊʀ ʇɸʉʉɸɾʀʈʉʂʆɻʆ ʀʃʀ ɻʈʋɿʆɺʆɻʆ ɺɸɻʆʅɸ 

 

125 

ʂʫʚʝʨʠʥ ʀ.ʖ., ɹʘʥʥʦʚ ɸ.ɸ., ɹʦʨʪ ɸ.ɼ., ʋʪʢʠʥ ʊ.ɸ. ʂʆʅʉʊʈʋʂʊʀɺʅʓɽ 

ʆʉʆɹɽʅʅʆʉʊʀ ʂʈɸʅɸ ʅɸ ʈɽʃʔʉʆɺʆʄ ʍʆɼʋ ɼʃʗ ɸɺʊʆʈɽʄʆʅʊʅʓʍ ʀ 

ɸɺʊʆʉɽʈɺʀʉʅʓʍ ʇʈɽɼʇʈʀʗʊʀʁ 

 

 

128 

ʃʠʪʚʠʥʦʚ ʄ.ʀ. ʇɽʈʉʇɽʂʊʀɺʓ ʈɸɿɺʀʊʀʗ ʕʃɽʂʊʈʆʄʆɹʀʃʗ ɺ ʅɸʐɽ ɺʈɽʄʗ 131 

ʃʫʢʠʯʝʚ ɸ.ɺ, ʄʘʪʚʠʝʥʢʦ ʉ.ɸ., ʉʪʨʝʣʴʥʠʢ ʖ.ʅ. ɸʃɻʆʈʀʊʄ  ʆʇʈɽɼɽʃɽʅʀʗ 

ʇɽʈɽɼɸʊʆʏʅʆɻʆ ʆʊʅʆʐɽʅʀʗ ʄɽʍɸʅʀɿʄɸ ʋʇʈɸɺʃɽʅʀʗ ʇʆʃʋʇʈʀʎɽʇʆʄ 

ɼɺʋʍɿɺɽʅʅʆɻʆ ɸɺʊʆʇʆɽɿɼɸ 

 

 

135 

ʄʦʡʩʷ ɼ.ʃ., ɹʦʨʠʩʦʚ ʉ.ɺ. ɸʃɻʆʈʀʊʄ  ʆʇʈɽɼɽʃɽʅʀʗ ʇɽʈɽɼɸʊʆʏʅʆɻʆ 

ʆʊʅʆʐɽʅʀʗ ʄɽʍɸʅʀɿʄɸ ʋʇʈɸɺʃɽʅʀʗ ʇʆʃʋʇʈʀʎɽʇʆʄ ɼɺʋʍɿɺɽʅʅʆɻʆ 

ɸɺʊʆʇʆɽɿɼɸ 

 

 

139 
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5 

ʅʠʢʦʣʘʝʥʢʦ ɺ.ʃ., ʄʠʢʫʣʠʢ ʊ.ʅ., ʇʘʯʠʥʠʥ ɺ.ʀ. ʇɽʈʉʇɽʂʊʀɺʅʓɽ ʈɸɿʈɸɹʆʊʂʀ 

ʊʈɸʅʉʇʆʈʊʅʓʍ ʉʀʉʊɽʄ 
 

142 

ʇʝʪʨʦʚ ɸ.ɺ. ʉʆɿɼɸʅʀɽ ʇʆɾɸʈʅʓʍ ɸɺʊʆʄʆɹʀʃɽʁ ʅɸ ɹɸɿɽ ɸɺʊʆɹʋʉɸ 

çɼʆʅɹɸʉʉè 
 

145 

ʇʨʠʣʝʧʩʢʠʡ ʖ.ɺ., ʄʘʨʝʥʠʯ ɸ.ʉ., ʊʢʘʯʝʚ ʉ.ɸ. ʆʇʈʆɹʆɺɸʅʀɽ ɼɸʊʏʀʂʆɺ ɼʃʗ 

ɺʀɹʈʆɼʀɸɻʅʆʉʊʀʂʀ ʅɸ ɹɽʅɿʀʅʆɺʆʄ ɼɺʀɻɸʊɽʃɽ ɺʅʋʊʈɽʅʅɽɻʆ 

ʉɻʆʈɸʅʀʗ 

 

 

147 

ʈʘʠʤʙʘʝʚ ɸ.ʊ., ʈʘʠʤʙʘʝʚʘ ʉ.ɸ., ɹʘʣʠʙʝʢʦʚʘ ɸ.ɼ. ʂʆʅʉʊʈʋʂʊʀɺʅʆ-ʈɸʉʏɽʊʅʆɽ 

ʆɹʆʉʅʆɺɸʅʀɽ ʈɸɹʆʊʆʉʇʆʉʆɹʅʆʉʊʀ ɺʓʇʈʗʄʀʊɽʃʗ ɺʄʗʊʀʅ ɺ 

ɸɺʊʆʄʆɹʀʃʗʍ 

 

 

152 

ʉʝʤʝʨʥʠʥ ɸ.ʅ., ɸʷʟʙʘʡ ʄ.ɼ., ɼʞʠʣʢʠʙʘʝʚ ɽ.ʉ. ɸʅɸʃʀɿ ʇʈʀʏʀʅ ʀɿʅɸʐʀɺɸʅʀʗ 

ʅɽʇʆɼɺʀɾʅʓʍ ʉʆɽɼʀʅɽʅʀʁ ʊʀʇɸ ɺɸʃ-ʇʆɼʐʀʇʅʀʂ ʂɸʏɽʅʀʗ 

ʊʈɸʅʉʇʆʈʊʅʆʁ ʊɽʍʅʀʂʀ 

 

 

155 

ʉʝʤʝʨʥʠʥ ɸ.ʅ., ɸʷʟʙʘʡ ʄ.ɼ., ʊʫʢʫʩʙʘʝʚ ɹ.ɸ., ʉʝʨʠʢʙʘʝʚ ɽ. ʅ. ɸʅɸʃʀɿ ʆʉʅʆɺʅʓʍ 

ʕʂʉʇʃʋɸʊɸʎʀʆʅʅʓʍ ʇʆʂɸɿɸʊɽʃɽʁ ɼɺʀɻɸʊɽʃɽʁ ɸɺʊʆʄʆɹʀʃɽʁ 
 

159 

ʉʝʤʝʨʥʠʥ ɸ.ʅ., ɸʷʟʙʘʡ ʄ.ɼ., ʊʫʢʫʩʙʘʝʚ ɹ.ɸ., ʉʝʨʠʢʙʘʝʚ ɽ. ʅ. ɸʅɸʃʀɿ ɺʃʀʗʅʀʗ 

ʕʂʉʇʃʋɸʊɸʎʀʆʅʅʓʍ ʇʆʂɸɿɸʊɽʃɽʁ  ʅɸ ʊɽʍʅʀʂʆ-ʕʂʆʅʆʄʀʏɽʉʂʀɽ 

ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ɼɺʀɻɸʊɽʃɽʁ ɸɺʊʆʄʆɹʀʃɽʁ 

 

 

164 

ʉʦʨʦʢʠʥʘ ʄ.ɸ. ʇʈʀʄɽʅɽʅʀɽ ʎɽʇɽʁ ʄɸʈʂʆɺɸ  ʇʈʀ ʇʈʆɻʅʆɿʀʈʆɺɸʅʀʀ 

ʇʆʂɸɿɸʊɽʃɽʁ ʅɸʈɸɹʆʊʂʀ ʃʆʂʆʄʆʊʀɺʆɺ 

 

168 

ʊʠʤʠʨʝʚ ʅ.ʉ., ʇʠʣʠʧʝʥʢʦ ɽ.ʄ., ʍʨʠʧʯʝʥʢʦ ʄ.ʉ. ʕʃɽʂʊʈʆʅʅʓɽ ʉʀʉʊɽʄʓ 

ʈɽɻʋʃʀʈʆɺɸʅʀʗ ʊɽʇʃʆɺʆɻʆ ʈɽɾʀʄɸ ɸɺʊʆʄʆɹʀʃʔʅʓʍ ɼɺʉ 

 

172 

ʊʫʛʫʰʝʚ ɹ.ʌ., ʂʠʨʠʣʣʦʚ ɺ.ʉ., ɹʦʡʢʦʚ ʅ.ɺ., ɺʦʨʦʙʴʝʚ ɸ.ɸ. ʊɽʍʅʆʃʆɻʀʏɽʉʂʀɽ 

ʆʉʆɹɽʅʅʆʉʊʀ ʐʀʈʆʂʆʉʃʆʁʅʆʁ ʅɸʇʃɸɺʂʀ ʇʈʀ ɺʆʉʉʊɸʅʆɺʃɽʅʀʀ 

ɸɺʊʆʄʆɹʀʃʔʅʓʍ ɼɽʊɸʃɽʁ 

 

 

176 

ʊʫʨʛʫʥʦʚ ɿ. ʇɽʈɽʅʆʉʅʆɽ ʇʈʀʉʇʆʉʆɹʃɽʅʀɽ ɼʃʗ ʂʀʇʗʏɽʅʀʗ ɺʆɼʓ ʀ 

ʈɸɿʆɻʈɽɺɸ ʇʀʑʀ ɺ ʉɸʃʆʅɽ ʊʈɸʅʉʇʆʈʊʅʆɻʆ ʉʈɽɼʉʊɺɸ 

 

180 

ʋʰʘʢʦʚ ɸ.ʃ. ʌɸʂʊʆʈʓ, ɺʃʀʗʖʑʀɽ ʅɸ ʄʀʂʈʆʂʃʀʄɸʊ ʈɸɹʆʏɽɻʆ ʄɽʉʊɸ 

ɺʆɼʀʊɽʃʗ ʂʆʃɽʉʅʆɻʆ ʊʈɸʅʉʇʆʈʊʅʆɻʆ ʉʈɽɼʉʊɺɸ 

 

183 

ʐʢʠʣʝʚ ɼ.ɸ., ʉʝʤʳʢʠʥʘ ɸ.ʉ., ɿʘʛʦʨʦʜʥʠʡ ʅ.ɸ. ʇʆɺʓʐɽʅʀɽ ʅɸɼɽɾʅʆʉʊʀ 

ɺɸʂʋʋʄʅʆɻʆ ʋʉʀʃʀʊɽʃʗ ʊʆʈʄʆɿʆɺ ʅɸ ʆʉʅʆɺɽ ʇʈʆɺɽɼɽʅʅʆɻʆ 

ʊʈʀɹʆɸʅɸʃʀɿɸ 

 

 

186 

  

ʉɽʂʎʀʗ ˉ4 ʕʅɽʈɻɽʊʀʂɸ, ʇʆɺʓʐɽʅʀɽ ʕʅɽʈɻʆʕʌʌɽʂʊʀɺʅʆʉʊʀ, 

ʈɽʉʋʈʉʆʉɹɽʈɽɾɽʅʀɽ, ʕʂʆʃʆɻʀʗ ʀ ɹɽɿʆʇɸʉʅʆʉʊʔ ʅɸ ʊʈɸʅʉʇʆʈʊɽ 

 

190 

  

ɸʩʪʘʧʦʚʘ ɻ.ɺ., ʉʢʠʨʥʝʚʩʢʘʷ ʃ.ʅ., ʆʤʝʣʴʷʥʝʥʢʦ ʆ.ɸ. ʕʂʆʃʆɻʀʏɽʉʂɸʗ 

ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʄɽʈʆʇʈʀʗʊʀʁ ʇʆ ʕʅɽʈɻʆʉɹɽʈɽɾɽʅʀʖ ʇʈʀ 

ʀʉʇʆʃʔɿʆɺɸʅʀʀ ɹɽʉʇʀʃʆʊʅʓʍ ʃɽʊɸʊɽʃʔʅʓʍ ɸʇʇɸʈɸʊʆɺ ɺ ʅɸʈʆɼʅʆʄ 

ʍʆɿʗʁʉʊɺɽ 

 

 

 

190 

ɹʘʣʘʣʘʝʚ ɸ.ʅ., ʉʠʤʘʢʦʚ ɸ.ʃ. ʕʅɽʈɻʆʋʉʊɸʅʆɺʂɸ ʀʉʇʆʃʔɿʆɺɸʅʀʗ 

ʅʀɿʂʆʇʆʊɽʅʎʀɸʃʔʅʆʁ ʊɽʇʃʆʊʓ ɺʊʆʈʀʏʅʓʍ ʕʅɽʈɻʆʈɽʉʋʈʉʆɺ ɼʃʗ 

ʇʆɼʆɻʈɽɺɸ ʄʆʖʑɽɻʆ ʈɸʉʊɺʆʈɸ ɺ ʇʈʆʎɽʉʉɽ ʄʆʁʂʀ ʊɽʃɽɾɽʂ 

ʇɸʉʉɸɾʀʈʉʂʀʍ ɺɸɻʆʅʆɺ 

 

 

 

193 

ɹʝʜʘʥʦʢʦʚ ʄ.ʂ. ʊʢʘʯʝʚʘ ʗ.ʉ. ʈɸʉʏɽʊ ʋʈʆɺʅʗ ɿɸɻʈʗɿʅɽʅʀʗ ʆʂʈʋɾɸʖʑɽʁ 

ʉʈɽɼʓ ɺʈɽɼʅʓʄʀ ɺʓɹʈʆʉɸʄʀ ɸɺʊʆʊʈɸʅʉʇʆʈʊʆʄ ʅɸ ʄɸɻʀʉʊʈɸʃʔʅʆʁ 

ʋʃʀʎɽ ɻ. ʄɸʁʂʆʇɸ 

 

 

198 

ɻʫʙʘʯʝʚʘ ʃ.ɸ., ɸʥʜʨʝʝʚ ɸ.ɸ. ʊɽʍʅʆʃʆɻʀʀ ʕʅɽʈɻʆʕʌʌɽʂʊʀɺʅʆɻʆ 

ʇʈʆʀɿɺʆɼʉʊɺɸ  ʇʈʆʄʓʐʃɽʅʅʓʍ ʇʈɽɼʇʈʀʗʊʀʁ 
 

203 

ɼʝʜʦʚ ʉ.ʀ., ʈʫʜʩʢʠʭ ɸ.ɸ., ʐʪʘʥʛ ɸ.ɸ. ɸʂʊʋɸʃʔʅʆʉʊʔ ɺʅɽɼʈɽʅʀʗ  



ʄʘʪʝʨʠʘʣʳ IV ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 
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6 

ʅɸʂʆʇʀʊɽʃɽʁ ʕʅɽʈɻʀʀ ɺ ʊʗɻʆɺʓʁ ʇʈʀɺʆɼ ʆɹʑɽʉʊɺɽʅʅʆɻʆ 

ʊʈɸʅʉʇʆʈʊɸ 
 

206 

ɼʞʠʣʢʠʙʘʝʚ ɽ.ʉ, ʉʘʫʳʪʦʚ ʆ.ɸ, ʅʫʛʤʘʥʩʘʷ ɽ.ʅ, ɹʘʡʤʫʭʘʤʝʪ ʅ.ɸ. ʇʈʀʄɽʅɽʅʀʗ 

ɹʀʆʊʆʇʃʀɺ ʅɸ ʆʉʅʆɺɽ ʈɸʉʊʀʊɽʃʔʅʓʍ ʄɸʉɽʃ  ɺ ɼʀɿɽʃʗʍ ʂɸʂ ʆʉʅʆɺɸ 

ʕʂʆʃʆɻʀʏɽʉʂʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ ʅɸ ʊʈɸʅʉʇʆʈʊɽ 

 

 

209 

ʀʩʣʦʤʦʚ ʀ.ʀ., ʀʩʤʦʠʣʦʚ ʀ. ʀ. ʄʆɼɽʃʀʈʆɺɸʅʀʗ ʌɸʂʊʀʏɽʉʂʆʁ ʄʆʑʅʆʉʊʀ 

ʊʈɸʅʉʌʆʈʄɸʊʆʈɸ ʉ ʋʏɪʊʆʄ ʊɽʄʇɽʈɸʊʋʈʓ ʆʂʈʋɾɸʖʑɽʁ ʉʈɽɼʓ 
 

213 

ʂʠʩʝʣʝʚ ɻ.ɻ., ʂʦʨʢʠʥʘ ʉ.ɺ. ʆɹɽʉʇɽʏɽʅʀɽ ɹɽɿʆʇɸʉʅʆʉʊʀ ɼɺʀɾɽʅʀʗ ʇʋʊɽʄ 

ʕʂʉʊʈɽʅʅʆʁ ʆʉʊɸʅʆɺʂʀ ʇʆɽɿɼɸ ɺ ʉʃʋʏɸɽ ʀɿʃʆʄɸ ɹʆʂʆɺʆʁ ʈɸʄʓ 

ʊɽʃɽɾʂʀ ɻʈʋɿʆɺʆɻʆ ɺɸɻʆʅɸ 

 

 

216 

ʂʦʨʦʪʢʠʭ ʖ.ʉ. ʂ ɺʆʇʈʆʉʋ ʆɹ ʀʉʇʆʃʔɿʆɺɸʅʀʀ ʊɽʍʅʀʂʀ ɺ ɸʇʂ, ʂɸʂ 

ʇʆʊʈɽɹʀʊɽʃʗ ʕʅɽʈɻɽʊʀʏɽʉʂʀʍ ʈɽʉʋʈʉʆɺ 
 

219 

ʄʦʤʦʪ ʄ.ʉ. ɻʆʉʋɼɸʈʉʊɺɽʅʅʓʁ ʂʆʅʊʈʆʃʔ ɺ ʉʌɽʈɽ ʇɽʈɽɺʆɿʆʂ ʆʇɸʉʅʓʍ 

ɻʈʋɿʆɺ ʅɸ ɸɺʊʆʄʆɹʀʃʔʅʆʄ ʊʈɸʅʉʇʆʈʊɽ 
 

223 

ʅʦʩʢʦʚ ɺ.ʆ., ʉʦʣʷʥʠʢ ʅ.ʉ., ʏʫʣʢʦʚ ɸ. ɺ. ʀʉʉʃɽɼʆɺɸʅʀɽ  ʀ  ʆʎɽʅʂɸ  ɺʃʀʗʅʀʗ  

ʈɽɾʀʄʆɺ  ʈɸɹʆʊʓ  ʀ  ʇʈʆɻʈɽɺɸ  ʄɸʅɽɺʈʆɺʓʍ  ʊɽʇʃʆɺʆɿʆɺ  ʅɸ  ʈɸʉʍʆɼ 

ʊʆʇʃʀɺɸ 

 

 

225 

ʅʦʩʳʨʝʚ ɼ.ʗ., ʃʳʩʘʢ ɽ.ɸ. ɺʃʀʗʅʀɽ ɺʓɹʈʆʉʆɺ ɺʈɽɼʅʓʍ ɺɽʑɽʉʊɺ 

ʊɽʇʃʆɺʆɿʅʓʄʀ ɼʀɿɽʃʗʄʀ ʅɸ ʆʂʈʋɾɸʖʑʋʖ ʉʈɽɼʋ ʀ ɿɼʆʈʆɺʔɽ 

ʏɽʃʆɺɽʂɸ 

 

 

228 

ʉʘʫʳʪʦʚ ʆ.ɸ, ɼʞʠʣʢʠʙʘʝʚ ɽ.ʉ, ʅʫʛʤʘʥʩʘʷ ɽ.ʅ, ɹʘʡʤʘʤʳʨʦʚ ɸ.ɼ. ɸʅɸʃʀɿ 

ʇʈʀʏʀʅ, ɺʓɿʓɺɸʖʑʀʍ ʇʆʊɽʈʀ ʅɽʌʊʀ ʇʈʀ ɾɽʃɽɿʅʆɼʆʈʆɾʅʓʍ 
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ɸʥʥʦʪʘʮʠʷ.  ʆʪ ʨʠʪʤʠʯʥʦʡ ʨʘʙʦʪʳ ʩʠʩʪʝʤ ʢʨʫʧʥʳʭ ʜʚʫʩʪʦʨʦʥʥʠʭ ʩʦʨʪʠʨʦʚʦʯʥʳʭ 

ʩʪʘʥʮʠʡ ʟʘʚʠʩʠʪ ʨʘʙʦʪʘ ʚʩʝʡ ʜʦʨʦʛʠ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʧʝʨʝʨʘʙʦʪʢʠ ʤʝʞʜʫ ʩʠʩʪʝʤʘʤʠ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʦʩʥʘʱʝʥʠʝ ʵʪʠʭ ʩʠʩʪʝʤ ʠ ʥʘʧʨʘʚʣʝʥʠʝ 

ʦʩʥʦʚʥʦʛʦ ʧʦʪʦʢʘ ʛʨʫʟʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʤʝʨ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʟʘʛʨʫʟʢʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʧʝʨʝʜʘʯʘ ʫʛʣʦʚʦʛʦ ʧʦʪʦʢʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʙʦʨʥʳʭ ʧʦʝʟʜʦʚ ʥʘ ʙʦʣʝʝ ʦʩʥʘʱʝʥʥʫʶ ʩʠʩʪʝʤʫ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʨʪʠʨʦʚʦʯʥʘʷ ʩʪʘʥʮʠʷ, ʬʦʨʤʠʨʦʚʘʥʠʝ, ʫʛʣʦʚʳʝ ʚʘʛʦʥʦʧʦʪʦʢʠ 

 

THE OPTIMIZATION OF WORK OF TWO -SIDED MARSHALLING YARD  

 

ɸbstract. The work of entire railroad depends of the rhythmic operation of the systems of 

marshalling yard. To ensure an even distribution between the systems should be taken into account 

the direction of the main flow of goods and the equipment of these systems. As measures for the 

optimal distribution of load has been considered the transfer of the angular flux and formation of 

assorted trains in a more equipped system. 

Key words: marshalling yard, train formation, angular car-stream. 

 

ɺʥʝʢʣʘʩʩʥʳʝ ʩʦʨʪʠʨʦʚʦʯʥʳʝ ʩʪʘʥʮʠʠ ʦʧʨʝʜʝʣʷʶʪ ʨʘʙʦʪʫ ʥʝ ʪʦʣʴʢʦ ʜʦʨʦʛʠ, ʥʘ 

ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʦʞʝʥʳ, ʥʦ ʠ ʩʝʪʠ ʚ ʮʝʣʦʤ. ʀʟ-ʟʘ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʨʘʙʦʪʳ ʦʥʠ ʧʨʦʝʢʪʠʨʫʶʪʩʷ 

ʜʚʫʩʪʦʨʦʥʥʠʤʠ, ʪʦ ʝʩʪʴ ʩʦʩʪʦʷʪ ʠʟ ʜʚʫʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʧʝʨʝʨʘʙʘʪʳʚʘʶʪ ʚʘʛʦʥʦʧʦʪʦʢʠ ʧʦ 

ʨʘʟʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʦʠʟʦʰʣʘ ʩʤʝʥʘ ʥʘʧʨʘʚʣʝʥʠʷ ʦʩʥʦʚʥʦʛʦ ʧʦʪʦʢʘ 

ʛʨʫʟʦʚ ʩ ʟʘʧʘʜʘ ʚ ʂʠʪʘʡ ʠ ʩʪʨʘʥʳ ʪʠʭʦʦʢʝʘʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʩʪʘʥʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʷʜʦʤ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ 

ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʥʘʜʝʞʥʦʩʪʴ ʧʦ ʧʨʠʝʤʫ ʧʦʝʟʜʦʚ, ʪ.ʝ. ʦʪʩʫʪʩʪʚʠʝ ʟʘʜʝʨʞʝʢ ʧʦʝʟʜʦʚ ʠʟ-ʟʘ 

ʥʝʧʨʠʝʤʘ. ʆʙʝʩʧʝʯʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚʦʟʤʦʞʥʦ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʧʨʦʩʪʦʷ 

ʚʘʛʦʥʦʚ, ʯʪʦ ʨʝʘʣʠʟʫʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʦʨʛʘʥʠʟʘʮʠʠ ʨʠʪʤʠʯʥʦʡ ʨʘʙʦʪʳ ʦʙʝʠʭ ʩʠʩʪʝʤ ʩʪʘʥʮʠʠ. 

ɿʘʛʨʫʟʢʘ ʩʠʩʪʝʤ ʩʪʘʥʮʠʠ ʅ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦ: ʥʘ ʜʦʣʶ 

ʯʝʪʥʦʡ ʩʠʩʪʝʤʳ, ʠʤʝʶʱʝʡ ʚ ʩʚʦʝʤ ʦʩʥʘʱʝʥʠʠ ʤʝʥʝʝ ʤʦʱʥʳʡ ʩʦʨʪʠʨʦʚʦʯʥʳʡ ʢʦʤʧʣʝʢʪ, ʯʝʤ 

ʥʝʯʝʪʥʘʷ, ʚʳʧʘʜʘʝʪ ʙʦʣʴʰʠʡ ʦʙʲʝʤ ʩʦʨʪʠʨʦʚʦʯʥʦʡ ʨʘʙʦʪʳ, ʯʪʦ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 1. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʙʦʪʳ ʯʝʪʥʦʛʦ ʧʘʨʢʘ ʧʨʠʝʤʘ ʧʦʟʚʦʣʠʣʦ ʧʨʦʠʟʚʝʩʪʠ ʨʘʩʯʝʪ ʩʨʝʜʥʝʡ 

ʚʝʣʠʯʠʥʳ ʟʘʛʨʫʟʢʠ ʧʫʪʝʡ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʠʣʘ ʦʢʦʣʦ 85%. ʀʟ-ʟʘ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʚ 

ʧʠʢʦʚʳʝ ʧʝʨʠʦʜʳ ʟʘʛʨʫʟʢʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 100% ʠ ʚʳʟʳʚʘʝʪ ʟʘʪʨʫʜʥʝʥʠʷ ʚ ʩʚʦʝʚʨʝʤʝʥʥʦʤ 

ʧʨʠʝʤʝ ʧʦʝʟʜʦʚ. ʄʥʦʛʦʫʛʦʣʴʥʠʢ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʥʪʝʨʚʘʣʦʚ ʤʝʞʜʫ ʧʨʠʙʳʚʘʶʱʠʤʠ 

ʧʦʝʟʜʘʤʠ, ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʟ ʦʙʱʝʛʦ ʯʠʩʣʘ ʧʨʠʙʳʚʘʶʱʠʭ ʚ 

ʯʝʪʥʫʶ ʩʠʩʪʝʤʫ ʧʦʝʟʜʦʚ, ʧʦʜʣʝʞʘʱʠʭ ʨʘʩʬʦʨʤʠʨʦʚʘʥʠʶ, ʙʦʣʝʝ 20 % ʩʦʩʪʘʚʣʷʶʪ ʧʦʝʟʜʘ, 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʥʘ ʩʪʘʥʮʠʷʭ ʫʟʣʘ ï ʧʝʨʝʜʘʪʦʯʥʳʝ ʠ ʚʳʚʦʟʥʳʝ. ʉ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ 
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çʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘè (24 ʤʘʷ 2018 ʛ.) 

 

10 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʧʨʠʙʳʪʠʷ  ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʜʠʩʧʝʪʯʝʨʩʢʦʤʫ ʘʧʧʘʨʘʪʫ ʨʝʛʠʦʥʘ ʙʦʣʝʝ 

ʜʝʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʪʴ ʚʨʝʤʝʥʠ ʧʦʜʚʦʜʘ ʤʝʩʪʥʳʭ ʧʦʝʟʜʦʚ ʩ ʫʯʝʪʦʤ ʦʙʩʪʘʥʦʚʢʠ, 

ʩʢʣʘʜʳʚʘʶʱʝʡʩʷ ʥʘ ʩʪʘʥʮʠʠ ʅ. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʆʙʲʝʤʳ ʧʝʨʝʨʘʙʦʪʢʠ ʚʘʛʦʥʦʚ ʥʘ ʯʝʪʥʦʡ ʠ ʥʝʯʝʪʥʦʡ ʛʦʨʢʘʭ  

 

 
ʂʥ=1.4 

 

ʈʠʩʫʥʦʢ 2 ï ʄʥʦʛʦʫʛʦʣʴʥʠʢ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʥʪʝʨʚʘʣʦʚ ʧʨʠʙʳʪʠʷ 

 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʨʘʙʦʪʳ ʜʚʫʩʪʦʨʦʥʥʝʡ ʩʪʘʥʮʠʠ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʫʛʣʦʚʦʛʦ ʚʘʛʦʥʦʧʦʪʦʢʘ 

ï ʚʘʛʦʥʦʚ, ʢʦʪʦʨʳʝ ʤʝʥʷʶʪ ʥʘʧʨʘʚʣʝʥʠʝ ʩʣʝʜʦʚʘʥʠʷ, ʘ ʟʥʘʯʠʪ ʜʦʣʞʥʳ ʧʝʨʝʜʘʚʘʪʴʩʷ ʠʟ ʦʜʥʦʡ 

ʩʠʩʪʝʤʳ ʚ ʜʨʫʛʫʶ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʪʴʩʷ ʚ ʢʘʞʜʦʡ ʠʟ ʥʠʭ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʨʫʢʪʫʨʳ 

ʧʨʠʙʳʚʘʶʱʠʭ ʧʦʝʟʜʦʚ  ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ  ʪʝʣʝʛʨʘʤʤ-ʥʘʪʫʨʥʳʭ ʣʠʩʪʦʚ ʟʘ ʥʝʩʢʦʣʴʢʦ ʩʤʝʥ ʠ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʟ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʨʠʙʳʚʘʶʱʠʭ ʚ ʯʝʪʥʫʶ ʩʠʩʪʝʤʫ ʧʦʝʟʜʦʚ ï 87% 

ʩʦʜʝʨʞʘʪ ʫʛʣʦʚʳʝ ʚʘʛʦʥʳ, ʢʦʪʦʨʳʝ ʧʦʜʣʝʞʘʪ ʧʝʨʝʜʘʯʝ ʚ ʥʝʯʝʪʥʫʶ ʩʠʩʪʝʤʫ. ɿʘ ʩʫʪʢʠ ʪʘʢʠʭ 

ʚʘʛʦʥʦʚ ʠʟ ʯʝʪʥʦʡ ʩʠʩʪʝʤʳ ʚ ʥʝʯʝʪʥʫʶ ʤʦʞʝʪ ʧʝʨʝʜʘʚʘʪʴʩʷ ʙʦʣʝʝ 700. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʫʛʣʦʚʳʭ ʚʘʛʦʥʦʚ ʧʦʩʪʫʧʘʶʪ ʚ  ʧʝʨʝʜʘʪʦʯʥʳʭ ʠ ʚʳʚʦʟʥʳʭ ʧʦʝʟʜʘʭ.  

ʏʪʦʙʳ ʫʤʝʥʴʰʠʪʴ ʵʪʦ ʯʠʩʣʦ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʜʚʦʡʥʫʶ ʧʝʨʝʨʘʙʦʪʢʫ, ʢʦʪʦʨʘʷ ʦʪʥʠʤʘʝʪ 

ʚʨʝʤʷ ʠ ʩʨʝʜʩʪʚʘ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʥʠʤʘʪʴ ʧʦʝʟʜʘ, ʚ ʢʦʪʦʨʳʭ ʜʦʣʷ  ʫʛʣʦʚʳʭ ʚʘʛʦʥʦʚ 

ʩʦʩʪʘʚʣʷʝʪ 40 % ʠ ʚʳʰʝ, ʚ ʙʦʣʝʝ ʦʩʥʘʱʝʥʥʫʶ ʥʝʯʝʪʥʫʶ ʩʠʩʪʝʤʫ. 

ɽɦ ʝ ʦʜʥʠʤ ʟʘʪʨʘʪʥʳʤ ʧʦ ʚʨʝʤʝʥʠ ʧʨʦʮʝʩʩʦʤ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʙʦʨʥʳʭ 

ʧʦʝʟʜʦʚ. ɺ ʩʨʝʜʥʝʤ ʚ ʩʫʪʢʠ ʯʝʪʥʘʷ ʩʠʩʪʝʤʘ ʬʦʨʤʠʨʫʝʪ 2 ʩʙʦʨʥʳʭ  ʧʦʝʟʜʘ ʥʘ ɺʦʩʪʦʢ, 

ʩʦʩʪʦʷʱʠʭ ʠʟ 5 ʛʨʫʧʧ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʩ ʩʦʨʪʠʨʦʚʦʯʥʦʡ ʛʦʨʢʠ ʠ ʟʘʥʠʤʘʝʪ ʢʘʢ 

ʤʠʥʠʤʫʤ 1 ʯ, ʯʪʦ ʦʪʥʠʤʘʝʪ ʥʝʦʙʭʦʜʠʤʳʝ ʤʦʱʥʦʩʪʠ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʨʘʩʬʦʨʤʠʨʦʚʘʥʠʷ 

ʨʘʟʙʦʨʦʯʥʳʭ ʧʦʝʟʜʦʚ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʧʝʨʝʥʝʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʪʠʭ ʧʦʝʟʜʦʚ ʚ ʥʝʯʝʪʥʫʶ 

ʩʠʩʪʝʤʫ, ʧʦʩʢʦʣʴʢʫ ʧʫʪʝʚʦʝ ʨʘʟʚʠʪʠʝ ʩʪʘʥʮʠʠ ʅ ʠ ʫʟʣʘ ʧʦʟʚʦʣʷʝʪ  ʦʩʫʱʝʩʪʚʣʷʪʴ ʠʭ 
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ʦʪʧʨʘʚʣʝʥʠʝ ʠ ʧʨʦʜʚʠʞʝʥʠʝ ʧʦ ʤʘʨʰʨʫʪʫ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘʣʠʯʠʝ ʜʠʩʧʝʪʯʝʨʩʢʠʭ ʧʫʪʝʡ ʚ 

ʥʝʯʝʪʥʦʤ ʩʦʨʪʠʨʦʚʦʯʥʦʤ ʧʘʨʢʝ  ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʘʷ ʟʘʛʨʫʟʢʘ ʩʦʨʪʠʨʦʚʦʯʥʦʡ ʛʦʨʢʠ 

(ʧʨʠʤʝʨʥʦ 80 %) ʦʙʝʩʧʝʯʠʚʘʶʪ  ʚʦʟʤʦʞʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʙʦʨʥʳʭ ʧʦʝʟʜʦʚ ʩ ʧʦʜʙʦʨʦʤ 

ʛʨʫʧʧ ʚʘʛʦʥʦʚ ʥʝ ʪʦʣʴʢʦ ʧʦ ʩʪʘʥʮʠʷʤ ʥʘʟʥʘʯʝʥʠʷ, ʥʦ ʠ ʧʦ ʢʨʫʧʥʳʤ ʛʨʫʟʦʧʦʣʫʯʘʪʝʣʷʤ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʥʦʛʦʛʨʫʧʧʥʳʭ ʩʦʩʪʘʚʦʚ ʦʩʚʦʙʦʜʠʪ 

ʨʝʩʫʨʩʳ ʩʪʘʥʮʠʠ ʠ ʧʦʚʳʩʠʪ ʥʘʜʝʞʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ  ʩʨʦʢʦʚ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ ʢʣʠʝʥʪʘʤ. 

ɺʳʚʦʜʳ: ʦʧʪʠʤʠʟʘʮʠʷ ʨʘʙʦʪʳ ʦʙʝʠʭ ʩʠʩʪʝʤ ʜʚʫʩʪʦʨʦʥʥʝʡ ʩʦʨʪʠʨʦʚʦʯʥʦʡ ʩʪʘʥʮʠʠ ʅ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʨʘʚʥʦʤʝʨʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʙʦʪʳ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʷʪʴ ʨʷʜ ʤʝʨ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʥʘʱʝʥʠʷ ʩʠʩʪʝʤ, 

ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʨʦʜʘ ʚʘʛʦʥʦʧʦʪʦʢʦʚ. ʉʥʠʞʝʥʠʝ ʫʛʣʦʚʦʛʦ ʚʘʛʦʥʦʧʦʪʦʢʘ ʫʤʝʥʴʰʘʝʪ ʚʨʝʤʷ 

ʟʘʥʷʪʠʷ ʩʦʨʪʠʨʦʚʦʯʥʦʡ ʛʦʨʢʠ ʜʚʦʡʥʦʡ ʧʝʨʝʨʘʙʦʪʢʦʡ, ʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ 

ʢʦʤʙʠʥʘʪʦʨʠʢʠ ʫʩʢʦʨʷʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʙʦʨʥʳʭ ʧʦʝʟʜʦʚ, ʠʪʦʛʦʤ ʩʪʘʥʦʚʠʪʩʷ ʫʤʝʥʴʰʝʥʠʝ 

ʧʨʦʩʪʦʷ ʚʘʛʦʥʦʚ, ʘ ʟʥʘʯʠʪ ï ʫʤʝʥʴʰʝʥʠʝ ʩʨʦʢʘ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ ʛʨʫʟʦʧʦʣʫʯʘʪʝʣʷʤ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ ʪʷʞʝʣʦʚʝʩʥʦʛʦ ʜʚʠʞʝʥʠʷ 

ʛʨʫʟʦʚʳʭ ʧʦʝʟʜʦʚ ʥʘ ʧʨʠʤʝʨʝ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ. ʇʨʦʠʟʚʝʜʝʥ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʙʦʪʳ ʫʯʘʩʪʢʘ ʠ ʦʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʜʦʩʪʦʠʥʩʪʚʘ 

ʠ ʥʝʜʦʩʪʘʪʢʠ ʪʷʞʝʣʦʚʝʩʥʦʛʦ ʜʚʠʞʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʷʞʝʣʦʚʝʩʥʦʝ ʜʚʠʞʝʥʠʝ, ʩʦʝʜʠʥʝʥʥʳʝ ʧʦʝʟʜʘ, ʧʨʦʧʫʩʢʥʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ, ʧʨʦʚʦʟʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ. 

 

THE MAIN ASPECTS OF THE HEAVY FREIGHT TRAFFIC  

(FOR EXAMPLE WEST-SIBERIAN RAILWAY) 

 

ɸbstract. The article present results of the main aspects of heavy freight train traffic on the 

example of the West-Siberian railway. A statistical analysis of the performance of the site and 

identified the main advantages and disadvantages of heavy traffic. 

Key words: heavy freight traffic, connected trains, traffic capacity, carrying capacity. 

 

ʉ ʮʝʣʴʶ ʩʦʢʨʘʱʝʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʩʭʦʜʦʚ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʧʨʠ ʚʳʚʦʟʝ ʤʘʩʩʦʚʳʭ 

ʛʨʫʟʦʚ ʠʟ ʨʘʡʦʥʦʚ ʜʦʙʳʯʠ ʥʘ ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪʢʘʭ ʧʨʠʤʝʥʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ 

ʧʨʦʧʫʩʢʘ ʛʨʫʟʦʚʳʭ ʪʷʞʝʣʦʚʝʩʥʳʭ, ʩʦʝʜʠʥʝʥʥʳʭ, ʘ ʪʘʢʞʝ ʩʦʝʜʠʥʝʥʥʳʭ ʪʷʞʝʣʦʚʝʩʥʳʭ 

ʧʦʝʟʜʦʚ. ʇʨʠʤʝʥʝʥʠʝ ʪʘʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʝʪ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʦʢʨʘʪʠʪʴ 
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ʷʚʦʯʥʳʡ ʢʦʥʪʠʥʛʝʥʪ ʣʦʢʦʤʦʪʠʚʥʳʭ ʙʨʠʛʘʜ, ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʧʫʩʢʥʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ʩʪʘʥʮʠʡ ʠ ʧʝʨʝʛʦʥʦʚ ʫʯʘʩʪʢʘ, ʘ ʪʘʢʞʝ ʧʦʚʳʩʠʪʴ ʥʘʜʝʞʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʩʨʦʢʘ 

ʜʦʩʪʘʚʢʠ ʛʨʫʟʘ [1]. ʅʘ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʘʷ 

ʪʝʭʥʦʣʦʛʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʧʨʦʧʫʩʢʘ ʛʨʫʟʦʚʳʭ ʩʦʝʜʠʥʝʥʥʳʭ ʪʷʞʝʣʦʚʝʩʥʳʭ ʧʦʝʟʜʦʚ ʤʘʩʩʦʡ 

14200 ʪʦʥʥ. ʊʘʢʦʡ ʩʦʝʜʠʥʝʥʥʳʡ ʧʦʝʟʜ ʙʫʜʝʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʠʟ ʜʚʫʭ ʪʷʞʝʣʦʚʝʩʥʳʭ ʧʦʝʟʜʦʚ 

ʤʘʩʩʦʡ 7100 ʪʦʥʥ. ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʪʝʤʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʆʙʲʝʢʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʜʚʫʭʧʫʪʥʳʡ ʫʯʘʩʪʦʢ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ, ʧʨʝʜʤʝʪʦʤ ï ʪʝʭʥʦʣʦʛʠʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʧʨʦʧʫʩʢʘ ʩʦʝʜʠʥʝʥʥʳʭ ʪʷʞʝʣʦʚʝʩʥʳʭ ʧʦʝʟʜʦʚ.  

ɸʥʘʣʠʟ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ ʧʦʣʠʛʦʥʘ ʦʪ ʤʝʩʪ ʜʦʙʳʯʠ ʫʛʣʷ ʜʦ ʩʪʳʢʦʚʳʭ ʩʪʘʥʮʠʡ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʛʨʘʥʠʮʝ ʩʦ ʉʚʝʨʜʣʦʚʩʢʦʡ ʠ ʖʞʥʦ-ʋʨʘʣʴʩʢʦʡ ʞʝʣʝʟʥʳʤʠ ʜʦʨʦʛʘʤʠ 

ʚʳʷʚʠʣ ʦʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʪʷʞʝʣʦʚʝʩʥʦʛʦ ʜʚʠʞʝʥʠʷ: 

1) ʧʫʪʝʚʦʝ ʨʘʟʚʠʪʠʝ ʩʪʘʥʮʠʠ ʧʨʠʤʳʢʘʥʠʷ ʤʝʩʪ ʥʝʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ (ʄʅʆʇ) ʧʦ 
ʧʦʛʨʫʟʢʝ ʫʛʣʷ, ʘ ʪʘʢʞʝ ʩʘʤʠʭ ʄʅʆʇ ʥʝ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʥʘʢʘʧʣʠʚʘʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʪʷʞʝʣʦʚʝʩʥʳʭ ʧʦʝʟʜʦʚ ʩ ʤʝʩʪ ʧʦʛʨʫʟʢʠ; 

2) ʧʨʠ ʚʳʚʦʟʝ ʫʛʣʝʡ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʧʦʣʠʛʦʥʝ ʠʤʝʶʪʩʷ ʫʯʘʩʪʢʠ ʧʨʠʤʝʥʝʥʠʷ 
ʧʦʜʪʘʣʢʠʚʘʥʠʷ ʜʣʷ ʧʦʝʟʜʦʚ ʛʨʘʬʠʢʦʚʦʡ ʤʘʩʩʳ ʠ ʜʣʠʥʳ; 

3) ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʷʞʝʣʦʚʝʩʥʳʭ ʧʦʝʟʜʦʚ ʧʨʦʠʟʚʦʜʠʪʴ ʚ ɸʣʪʘʡʩʢʦʤ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʫʟʣʝ; 

4) ʩʤʝʥʫ ʣʦʢʦʤʦʪʠʚʥʳʭ ʙʨʠʛʘʜ ʚʳʧʦʣʥʷʪʴ ʥʘ ʩʪʘʥʮʠʠ ʂʘʨʘʩʫʢ; 

5) ʥʘ ʩʪʘʥʮʠʠ ʀʨʪʳʰʩʢʦʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʦʜʠʪʴ ʩʤʝʥʫ ʣʦʢʦʤʦʪʠʚʦʚ ʚ ʩʣʝʜʩʪʚʠʝ 
ʩʤʝʥʳ ʨʦʜʘ ʪʦʢʘ; 

6) ʩʪʘʥʮʠʠ ʧʦʣʠʛʦʥʘ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʙʝʟʦʩʪʘʥʦʚʦʯʥʳʡ ʧʨʦʧʫʩʢ ʧʦʝʟʜʦʚ ʧʦ 
ʧʝʨʝʛʦʥʘʤ ʫʯʘʩʪʢʘ. 

 ɸʥʘʣʠʟ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʙʦʪʳ ʧʦʣʠʛʦʥʘ ɸʣʪʘʡʩʢʘʷ ï ʀʨʪʳʰʩʢʦʝ ʩ 2013 ʧʦ 

2017 ʛʛ. ʧʦʢʘʟʘʣ, ʯʪʦ ʛʦʜʦʤ ʤʘʢʩʠʤʘʣʴʥʳʭ ʧʝʨʝʚʦʟʦʢ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʧʨʦʧʫʱʝʥʥʳʭ ʛʨʫʟʦʚʳʭ 

ʧʦʝʟʜʦʚ ʷʚʣʷʝʪʩʷ 2017 ʛʦʜ, ʤʝʩʷʮʝʤ ʤʘʢʩʠʤʘʣʴʥʳʭ ʧʝʨʝʚʦʟʦʢ - ʜʝʢʘʙʨʴ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʟʘ ʨʘʩʯʝʪʥʳʡ ʤʝʩʷʮ ʧʨʦʠʟʚʝʜʝʥ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʣʷ 

ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʚʳʙʦʨʢʠ ʨʘʚʥʦʛʦ 317 ʧʦʝʟʜʘʤ. ʇʦʣʫʯʝʥʦ, ʯʪʦ ʧʨʠ ʦʪʧʨʘʚʣʝʥʠʠ ʛʨʫʟʦʚʳʭ 

ʧʦʝʟʜʦʚ ʩʦ ʩʪʘʥʮʠʠ ɸʣʪʘʡʩʢʘʷ/ɸʣʪʘʡʩʢʘʷ ʧʘʨʢ ɻ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʝ ʟʥʘʯʝʥʠʝ ʤʘʩʩʳ ʧʦʝʟʜʘ 

ʨʘʚʥʦ 5708/6005 ʪ, ʯʠʩʣʦ ʚʘʛʦʥʦʚ ʚ ʧʦʝʟʜʝ 78/69 ʚʘʛ., ʠʥʪʝʨʚʘʣ ʦʪʧʨʘʚʣʝʥʠʷ ʧʦʝʟʜʦʚ ʩʦ 

ʩʪʘʥʮʠʠ 41/49 ʤʠʥ.; ʠʥʪʝʨʚʘʣ ʧʨʠʙʳʪʠʷ ʛʨʫʟʦʚʳʭ ʧʦʝʟʜʦʚ ʥʘ ʩʪʘʥʮʠʶ ʂʘʨʘʩʫʢ - 53 ʤʠʥ. 

ɸʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʙʦʪʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʦʣʠʛʦʥʘ ʧʦ ʤʝʩʷʮʘʤ ʩ 2013 ʧʦ 2017 ʛʛ.  

ʧʦʢʘʟʘʣ, ʯʪʦ ʩʨʝʜʥʠʡ ʩʦʩʪʘʚ ʧʦʝʟʜʘ ʚ ʛʨʫʞʝʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩʦʩʪʘʚʣʷʝʪ ï 78 ʚʘʛ., ʧʦʨʦʞʥʝʤ 

87 ʚʘʛ.; ʩʨʝʜʥʷʷ ʤʘʩʩʘ ʧʦʝʟʜʘ 6992 ʠ 2711 ʪ.; ʧʨʦʮʝʥʪ ʧʦʨʦʞʥʝʛʦ ʧʨʦʙʝʛʘ 5,1 ʠ 45,2%. 

ʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʣʠʛʦʥʘ 

ʧʦʟʚʦʣʠʣ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ ʦ ʜʦʩʪʦʠʥʩʪʚʘʭ ʠ ʥʝʜʦʩʪʘʪʢʘʭ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʧʨʦʧʫʩʢʘ, ʩʦʝʜʠʥʝʥʥʳʭ ʪʷʞʝʣʦʚʝʩʥʳʭ ʛʨʫʟʦʚʳʭ ʧʦʝʟʜʦʚ: 

+ ʠʥʪʝʥʩʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʱʥʦʩʪʠ ʧʦʝʟʜʥʳʭ ʣʦʢʦʤʦʪʠʚʦʚ; 

+ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʢʨʘʱʝʥʠʷ ʷʚʦʯʥʦʛʦ ʢʦʥʪʠʥʛʝʥʪʘ ʣʦʢʦʤʦʪʠʚʥʳʭ ʙʨʠʛʘʜ [2]; 

+ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʧʨʦʧʫʩʢʥʫʶ ʠ ʧʨʦʚʦʟʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 

ʧʝʨʝʛʦʥʦʚ ʫʯʘʩʪʢʘ [3, 4, 5];  

+ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ ʚ ʩʨʦʢ ʚ ʩʚʷʟʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʙʝʟʦʩʪʘʥʦʚʦʯʥʦʛʦ ʧʨʦʧʫʩʢʘ ʧʦ ʧʦʣʠʛʦʥʫ [5]; 

- ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʧʦʣʥʝʥʠʷ ʛʨʫʟʦʚʳʭ ʧʦʝʟʜʦʚ ʛʨʘʬʠʢʦʚʦʡ ʤʘʩʩʳ ʜʦ ʫʩʪʘʥʦʚʣʝʥʥʦʡ 

ʜʣʠʥʳ ʛʨʫʞʝʥʳʤʠ ʚʘʛʦʥʘʤʠ; 

-  ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʫʜʣʠʥʝʥʠʠ ʩʪʘʥʮʠʦʥʥʳʭ ʧʫʪʝʡ ʜʣʷ ʦʩʪʘʥʦʚʢʠ ʩʦʝʜʠʥʝʥʥʦʛʦ ʧʦʝʟʜʘ 

ʥʘ ʨʘʟʜʝʣʴʥʳʭ ʧʫʥʢʪʘʭ ʧʦʣʠʛʦʥʘ ʚ ʩʣʫʯʘʝ ʦʙʛʦʥʘ ʧʘʩʩʘʞʠʨʩʢʠʤʠ ʧʦʝʟʜʘʤʠ; 

- ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʩʥʘʱʝʥʠʷ ʣʦʢʦʤʦʪʠʚʦʚ ʩʠʩʪʝʤʦʡ ʤʥʦʛʠʭ ʝʜʠʥʠʮ ʪʷʛʠ; 

- ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʜʣʠʥʝʥʠʷ ʧʨʠʝʤʦ-ʦʪʧʨʘʚʦʯʥʳʭ ʧʫʪʝʡ ʥʘ ʩʪʘʥʮʠʠ ʩʤʝʥʳ 

ʣʦʢʦʤʦʪʠʚʥʳʭ ʙʨʠʛʘʜ [6]; 
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- ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʜʣʠʥʝʥʠʷ ʧʨʠʝʤʦ-ʦʪʧʨʘʚʦʯʥʳʭ ʧʫʪʝʡ ʩ ʥʘʣʠʯʠʝʤ ʩʲʝʟʜʘ ʚ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʜʣʷ ʩʤʝʥʳ ʣʦʢʦʤʦʪʠʚʦʚ ʙʝʟ ʨʘʟʲʝʜʠʥʝʥʠʷ ʩʦʝʜʠʥʝʥʥʦʛʦ ʧʦʝʟʜʘ [6]; 

- ʫʩʣʦʞʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʧʫʩʢʘ ʩʦʝʜʠʥʝʥʥʳʭ ʪʷʞʝʣʦʚʝʩʥʳʭ ʧʦʝʟʜʦʚ ʧʦ ʧʦʣʠʛʦʥʫ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʝʟʜʘʤʠ ʛʨʘʬʠʢʦʚʦʡ ʤʘʩʩʳ.  

ɺʳʚʦʜʳ: ʪʝʭʥʦʣʦʛʠʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʧʨʦʧʫʩʢʘ ʩʦʝʜʠʥʝʥʥʳʭ ʪʷʞʝʣʦʚʝʩʥʳʭ ʧʦʝʟʜʦʚ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ ʚ ʩʣʫʯʘʷʭ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʝʨʝʛʦʥʦʚ 

ʫʯʘʩʪʢʘ, ʘ ʪʘʢʞʝ ʚ ʧʝʨʠʦʜ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʢʦʥ. 
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ï ʄʆʉʊè 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʢʦʥʝʯʥʳʝ ʨʝʰʝʥʠʷ ʵʣʝʤʝʥʪʦʚ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ 

ʘʥʘʣʠʟʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʵʣʝʤʝʥʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ-ʤʦʩʪ, ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʥʝʢʦʪʦʨʳʭ ʩʩʳʣʦʢ ʥʘ 

ʨʝʰʝʥʠʷ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʚʣʠʷʥʠʝ ʚʩʝʭ ʨʝʞʠʤʦʚ ʚʠʙʨʘʮʠʠ ʙʘʣʢʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʫʯʠʪʳʚʘʝʪʩʷ. 

 ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʄʝʪʦʜ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʩʠʩʪʝʤʘ, ʥʘʛʨʫʟʢʘ, ʚʠʙʨʘʮʠʠ. 
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EXAMPLE OF INTERACTION OF THE VEHICLE ð THE BRIDGE SYSTEM  

 

ɸbstract. In particular, the final solutions of elements received by means of the analysis 

of the computer program based on an interaction element transport means bridge it will be used 

for generation of some references to decisions by means of which influence of all modes of 

vibration of a beam is automatically considered. 

 Key words. Finite element method, system, loading, vibrations. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʂʦʣʝʩʥʳʝ ʥʘʛʨʫʟʢʠ ʩ ʠʥʪʝʨʚʘʣʦʤ Ld 

 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʩʪʫʶ ʙʘʣʢʫ, ʚʳʧʦʣʥʝʥʥʫʶ ʠʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʧʨʷʞʝʥʥʦʛʦ ʙʝʪʦʥʘ ʩ 

L = 20 ʤ, I = 3,81 ʄ4, ɽ = 29,43 ɻʇʘ, ʪ = 34, 088 ʢʛ / ʤ, ʧʝʨʚʘʷ ʯʘʩʪʦʪʘ ʚʠʙʨʘʮʠʠ ɤ1 = 44,75 

ʨʘʜ / ʩ. ʇʦʝʟʜ N = 5 ʤʘʰʠʥ ʦʜʠʥʘʢʦʚʦʡ ʜʣʠʥʳ D = 24 ʤ. 

ɼʚʘ ʢʦʣʝʩʘ ʚ ʩʙʦʨʝ (ʠʣʠ ʪʝʣʝʞʢʘʤʠ) ʘʚʪʦʤʦʙʠʣʷ ʦʪʜʝʣʷʶʪ 18 ʤ, ʪ.ʝ. Lc = 18 ʤ ʠ Ld = 6 

ʤ. ʄʘʩʩʘ ʢʘʞʜʦʛʦ ʢʦʣʝʩʘ ʚ ʩʙʦʨʝ ʄ = 22 000 ʢʛ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨ = 215,6 ʢʅ. ɼʣʷ ʩʣʫʯʘʷ, 

ʢʦʛʜʘ ʤʘʢʩʠʤʘʣʴʥʳʝ ʩʪʘʪʠʯʝʩʢʠʝ ʧʨʦʛʠʙʳ Rs ʠʟ ʧʨʦʩʪʦʡ ʙʘʣʢʠ ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʜʚʫʭ ʢʦʣʝʩʥʳʭ 

ʥʘʛʨʫʟʢʦʢ ʨ ʠʥʪʝʨʚʘʣʘ Ld ʨʘʩʧʦʣʦʞʝʥʳ ʩʠʤʤʝʪʨʠʯʥʦ ʧʦ ʙʘʣʢʝ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 1, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʚʳʯʠʩʣʝʥʳ ʢʘʢ: 

,
24

)43( 22

EI

aLpa
RS

-
=                                                            (1) 

 ʛʜʝ ʘ = (L - Ld) / 2 - ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʪʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ Rs, ʪʨʝʙʫʝʤʦʝ ʧʨʠ ʨʘʩʯʝʪʝ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʜʘʨʥʦʡ I. 

ʉ ʮʝʣʴʶ ʧʨʦʚʝʨʢʠ, ʙʫʜʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʜʚʘ ʩʣʫʯʘʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ 

ʷʚʣʝʥʠʷ ʨʝʟʦʥʘʥʩʘ ʠ ʝʛʦ ʦʪʤʝʥʳ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʧʘʨʘʤʝʪʨ ʩʢʦʨʦʩʪʠ S1 ʚʳʙʠʨʘʝʪʩʷ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦ ʫʩʣʦʚʠʷ ʨʝʟʦʥʘʥʩʘ ʚʳʧʦʣʥʝʥʦ. ʋʩʪʘʥʦʚʠʚ I = 5, S1 = d / (2il) = 0,12, ʩʢʦʨʦʩʪʴ 

ʨʝʟʦʥʘʥʩʘ ʦʢʘʟʳʚʘʝʪʩʷ v = 34 ʤ / ʩ = 122,4 ʢʤ / ʯ. ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ, ʧʘʨʘʤʝʪʨ ʩʢʦʨʦʩʪʠ S1 

ʚʳʙʠʨʘʝʪʩʷ ʪʘʢ, ʯʪʦʙʳ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʫʩʣʦʚʠʝ ʦʪʤʝʥʳ ʜʘʥʥʦʛʦ ʚ ʫʨʘʚʥʝʥʠʠ (35). ʋʩʪʘʥʦʚʠʚ I 

= 6, S1 = 1 / (2i - 1) = 1/11, ʩʢʦʨʦʩʪʴ ʦʪʤʝʥʳ ʥʘʭʦʜʠʪʩʷ ʢʘʢ V = 26 ʤ / ʩ = 93,6 ʢʤ / ʯ. 

ʄʦʜʝʣʠʨʫʷ ʧʦʝʟʜ, ʢʘʢ ʥʘʙʦʨ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʭ ʢʦʣʝʩʥʳʭ ʥʘʛʨʫʟʦʢ, ʩʨʝʜʥʶʶ ʪʦʯʢʫ ʨʝʘʢʮʠʠ 

ʙʘʣʢʠ ʧʦʜʚʝʨʛʘʶʪ ʜʝʡʩʪʚʠʶ ʢʦʣʝʩʥʳʭ ʥʘʛʨʫʟʦʢ, ʜʚʠʞʫʱʠʭʩʷ ʩ ʚʳʰʝʫʢʘʟʘʥʥʳʤʠ 

ʩʢʦʨʦʩʪʷʤʠ. ʈʝʟʫʣʴʪʘʪ ʙʳʣ ʥʘʥʝʩʝʥ ʥʘ ʨʠʩʫʥʦʢ 2, ʚʤʝʩʪʝ ʩ ʤʝʪʦʜʦʤ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, 

ʢʦʪʦʨʳʡ ʙʳʣ ʧʦʣʫʯʝʥ ʩ ʧʦʤʦʱʴʶ ʜʝʣʝʥʠʷ ʙʘʣʢʠ ʥʘ 16 ʵʣʝʤʝʥʪʦʚ. ʂʘʢ ʤʦʞʥʦ ʚʠʜʝʪʴ, ʜʣʷ 

ʜʚʫʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʩʣʫʯʘʝʚ, ʥʘʩʪʦʷʱʝʝ ʨʝʰʝʥʠʝ, ʢʦʪʦʨʦʝ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʧʫʪʝʤ 

ʨʘʩʩʤʦʪʨʝʥʠʷ ʪʦʣʴʢʦ ʧʝʨʚʦʛʦ ʨʝʞʠʤʘ ʚʠʙʨʘʮʠʠ, ʦʯʝʥʴ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʨʝʟʫʣʴʪʘʪʦʤ 

ʤʝʪʦʜʘ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʧʦʝʟʜʘ ʩ V = 34 ʤ / ʩ, ʩʨʝʜʥʷʷ ʪʦʯʢʘ ʦʪʢʣʠʢʘ 

ʙʘʣʢʠ ʠʤʝʝʪ ʫʩʪʦʡʯʠʚʫʶ ʪʝʥʜʝʥʮʠʶ ʢ ʫʚʝʣʠʯʝʥʠʶ, ʢʘʢ ʠ ʙʦʣʴʰʝ ʛʨʫʟʳ, ʧʨʦʭʦʜʷʱʠʝ ʧʦ 

ʤʦʩʪʫ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʨʝʟʦʥʘʥʩʘ. ɼʣʷ ʧʦʝʟʜʘ ʩ V = 26 ʤ / ʩ, ʦʪʢʣʠʢ ʤʦʩʪʘ 
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ʧʦʷʚʣʷʝʪʩʷ ʣʠʰʴ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʵʬʬʝʢʪʘ ʫʩʠʣʝʥʠʷ, 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʢʦʣʝʩʥʳʭ ʥʘʛʨʫʟʦʢ ʥʘ ʤʦʩʪʫ. ʇʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʪʦʪ ʬʘʢʪ, 

ʯʪʦ ʜʦ ʪʝʭ ʧʦʨ, ʢʘʢ ʚʩʝ ʢʦʣʝʩʥʳʝ ʥʘʛʨʫʟʢʠ ʦʪʭʦʜʷʪ ʦʪ ʙʘʣʢʠ, ʥʠʢʘʢʦʛʦ ʦʩʪʘʪʦʯʥʦʛʦ ʦʪʚʝʪʘ ʥʝ 

ʦʩʪʘʝʪʩʷ ʥʘ ʥʝʡ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʪʠʧʠʯʥʳʤ ʷʚʣʝʥʠʝʤ ʦʪʤʝʥʳ. 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʡ 

 

ɺʳʚʦʜʳ. 

ʆʪʩʶʜʘ, ʤʦʛʫʪ ʙʳʪʴ ʩʜʝʣʘʥʳ ʩʣʝʜʫʶʱʠʝ ʥʘʙʣʶʜʝʥʠʷ: ɺʦ-ʧʝʨʚʳʭ, ʨʝʟʫʣʴʪʘʪ ʦʯʝʥʴ 

ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʤʝʪʦʜʦʤ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʡ ʫʯʠʪʳʚʘʝʪ ʚʢʣʘʜ ʚʩʝʭ ʨʝʞʠʤʦʚ 

ʚʠʙʨʘʮʠʠ, ʫʢʘʟʳʚʘʷ, ʯʪʦ ʵʬʬʝʢʪ ʦʪ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʤʦʜ ʜʦʚʦʣʴʥʦ ʥʝʟʥʘʯʠʪʝʣʝʥ ʜʣʷ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʘʜʘʯ. ɺʦ-ʚʪʦʨʳʭ, ʨʝʟʦʥʘʥʩʥʳʝ ʪʦʯʢʠ ʩ S1 = 0,60, 0,15,0,12 ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ 

ʤʦʛʫʪ ʥʘʙʣʶʜʘʪʴʩʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʨʫʛʠʝ ʨʝʟʦʥʘʥʩʥʳʝ ʪʦʯʢʠ ʧʨʦʩʪʦ ʧʦʜʘʚʣʝʥʳ, ʧʦʩʢʦʣʴʢʫ 

ʦʥʠ ʠʣʠ ʩʦʚʧʘʜʘʶʪ,  ʠʣʠ ʥʘʭʦʜʷʪʩʷ ʙʣʠʟʢʦ ʢ ʪʦʯʢʘʤ ʦʪʤʝʥʳ. ɺ-ʪʨʝʪʴʠʭ, ʧʝʨʚʫʶ ʪʦʯʢʫ 

ʨʝʟʦʥʘʥʩʘ (S1 = 0,6) ʥʝʦʙʭʦʜʠʤʦ ʠʟʙʝʛʘʪʴ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʜʣʷ ʝʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʙʦʣʴʰʦʡ ʚʝʣʠʯʠʥʳ ʦʪʚʝʪʘ. ɺ-ʯʝʪʚʝʨʪʳʭ, ʝʩʣʠ ʩʢʦʨʦʩʪʴ ʧʨʦʭʦʜʘ ʧʦʝʟʜʘ ʤʦʞʥʦ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʦʥʘ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 0,18 Ò S1 <0,33, ʠʣʠ ʩ 184,6 ʢʤ 

/ ʯ Ò v <338,4 ʢʤ / ʯ, ʤʠʥʠʤʘʣʴʥʳʝ ʨʝʟʦʥʘʥʩʥʳʝ ʦʪʚʝʪʳ ʙʫʜʫʪ ʠʥʜʫʮʠʨʦʚʘʥʳ ʥʘ ʙʘʣʢʝ. 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʪʦʯʢʘ ʩ S1 = 0,18 ʚʳʪʝʢʘʝʪ ʝʱʝ ʥʘ ʘʥʥʫʣʠʨʦʚʘʥʠʝ, ʫʩʣʦʚʠʝ ʩʦs (ɤ1Lc / 

2v) = 0 ʥʝ ʫʧʦʤʠʥʘʝʪʩʷ. ʀ, ʥʘʢʦʥʝʮ, ʨʝʟʫʣʴʪʘʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʘʭ 16 ʠ 17, 

ʷʚʣʷʶʪʩʷ ʙʝʟʨʘʟʤʝʨʥʳʤʠ, ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʢ ʧʨʦʩʪʳʤ ʙʘʣʢʘʤ ʜʨʫʛʠʭ ʪʠʧʦʚ, ʜʦ ʪʝʭ 

ʧʦʨ, ʢʘʢ ʜʣʠʥʘ ʘʚʪʦʤʦʙʠʣʷ d ʠ ʜʣʠʥʘ ʫʯʘʩʪʢʘ L ʦʩʪʘʶʪʩʷ ʥʝʠʟʤʝʥʥʳʤʠ. 

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʧʫʯʢʘ ʩ ʤʝʥʴʰʠʤ ʧʦʧʝʨʝʯʥʳʤ ʩʝʯʝʥʠʝʤ ʩ I = 1,75 m
4
, ʪ = 33, 144 ʢʛ / ʤ, 

ʠ ʇ1 = 30,76 ʨʘʜ / ʩ, ʧʝʨʚʘʷ ʨʝʟʦʥʘʥʩʥʘʷ ʩʢʦʨʦʩʪʴ ʩʪʘʥʦʚʠʪʩʷ v = S1ɤ1L / ˊ = 117,5 ʤ / ʩ = 

423,0 ʢʤ / ʯ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
1. Y. B. Yang, J. D. Yau, Y. S. Wu Vehicle-Bridge Interaction Dynamics With 

Applications to High-Speed Railways. ISBN 981-238-847-8, World Scientific Publishing Co. Pte. 

Ltd. 
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TO THE QUESTION OF INCREASING THE CROSSING CAPABILITY OF 

REGULATED CROSSINGS 

 

ɸbstract. The topical issue of the organization of the left-turning movement in the conflict 

with the counter direct flow at the regulated intersections of the street-road network is considered 

today. 

Key words: left-hand traffic, traffic-light object, cycle. 

 

ʇʦʣʥʦʮʝʥʥʦʝ ʠ ʜʠʥʘʤʠʯʥʦʝ ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʢʠ ʣʶʙʦʡ ʩʪʨʘʥʳ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ 

ʧʨʠʤʝʥʝʥʠʷ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦ ʤʝʩʪʥʳʝ, ʤʝʞʜʫʛʦʨʦʜʥʳʝ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʧʝʨʝʚʦʟʢʠ ʧʘʩʩʘʞʠʨʦʚ ʠ ʛʨʫʟʦʚ. ʉ ʨʦʩʪʦʤ ʯʠʩʣʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ, 

ʢʫʨʩʠʨʫʶʱʝʛʦ ʧʦ ʨʘʟʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʝʛʦ ʜʚʠʞʝʥʠʷ ʠ ʯʠʩʣʦ 
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ʢʦʥʬʣʠʢʪʥʳʭ ʩʠʪʫʘʮʠʡ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʧʨʦʠʩʰʝʩʪʚʠʡ  ʠ ʟʘʪʦʨʦʚ [1]. ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚ ʤʠʨʝ ʥʘʢʦʧʣʝʥ ʙʦʣʴʰʦʡ ʦʧʳʪ 

ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʥʘ ʧʝʨʝʩʝʯʝʥʠʷʭ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʠ ʛʦʨʦʜʩʢʠʭ ʫʣʠʮ. 

ʈʘʟʨʘʙʦʪʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʫʩʪʘʥʦʚʢʝ ʩʨʝʜʩʪʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʤʝʪʦʜʳ 

ʨʘʩʯʝʪʘ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ ʩʚʝʪʦʬʦʨʥʳʭ ʦʙʲʝʢʪʦʚ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩ ʨʦʩʪʦʤ 

ʘʚʪʦʤʦʙʠʣʠʟʘʮʠʠ, ʫʚʝʣʠʯʝʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʚʠʞʝʥʠʷ, ʠʟʤʝʥʝʥʠʝʤ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʘʢʪʫʘʣʴʥʳʤʠ ʦʩʪʘʶʪʩʷ ʚʦʧʨʦʩʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʘʚʘʨʠʡʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʷ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʧʝʨʝʩʝʯʝʥʠʡ ʠ ʜʦʨʦʛ. ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʝʨʝʩʝʯʝʥʠʡ 

ʚ ʦʜʥʦʤ ʫʨʦʚʥʝ ʦʢʘʟʳʚʘʝʪ ʦʨʛʘʥʠʟʘʮʠʷ ʣʝʚʦʧʦʚʦʨʦʪʥʦʛʦ ʜʚʠʞʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ ʣʝʚʳʡ 

ʧʦʚʦʨʦʪ, ʢʘʢ ʤʘʥʝʚʨ, ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʢʦʥʬʣʠʢʪʥʳʭ ʠ ʧʦʵʪʦʤʫ ʜʣʷ ʩʥʠʞʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʚʦʟʤʦʞʥʳʭ ʢʦʥʬʣʠʢʪʥʳʭ ʩʠʪʫʘʮʠʡ, ʧʨʠ ʝʛʦ ʚʳʧʦʣʥʝʥʠʝ, ʪʨʝʙʫʝʪʩʷ ʥʘʫʯʥʦ 

ʦʙʦʩʥʦʚʘʥʥʳʡ ʧʦʜʭʦʜ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʤʝʪʦʜʘʤ ʨʘʩʯʝʪʘ 

ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʚʝʪʦʬʦʨʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʤʳ ʚʠʜʠʤ ʩʝʨʴʝʟʥʦʝ ʦʪʩʪʘʚʘʥʠʝ 

ʘʜʘʧʪʘʮʠʠ ʧʦʜʩʠʩʪʝʤʳ "ʩʨʝʜʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ" ʢ ʨʦʩʪʫ ʢʦʣʠʯʝʩʪʚʘ ʘʚʪʦʤʦʙʠʣʝʡ ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʦʟʨʦʩʰʝʡ ʥʘʛʨʫʟʢʝ ʥʘ ʨʝʛʫʣʠʨʫʝʤʳʝ ʧʝʨʝʩʝʯʝʥʠʷ. ʂ ʩʦʞʘʣʝʥʠʶ, ʤʦʞʥʦ 

ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʫʨʦʚʝʥʴ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʦʪʩʪʘʝʪ ʦʪ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ ʚ ʩʠʣʫ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʥʘʫʯʥʦ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʢ 

ʦʨʛʘʥʠʟʘʮʠʠ ʜʚʠʞʝʥʠʷ. ʆʜʠʥ ʠʟ ʧʫʪʝʡ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʠʤʝʥʝʥʠʠ 

ʥʘʫʯʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʧʨʠʤʝʥʝʥʠʝ  ʪʨʝʭ ʩʧʦʩʦʙʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʣʝʚʦʧʦʚʦʨʦʪʥʦʛʦ ʜʚʠʞʝʥʠʷ ʚ 

ʪʝʯʝʥʠʝ ʩʫʪʦʢ: ʚ ʢʦʥʬʣʠʢʪʝ ʩ ʧʨʷʤʳʤ ʧʦʪʦʢʦʤ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ 

(ʧʨʦʩʘʯʠʚʘʥʠʝ); ʧʫʪʝʤ ʦʪʩʝʯʢʠ ʚʩʪʨʝʯʥʦʛʦ ʧʨʷʤʦʥʘʧʨʘʚʣʝʥʥʦʛʦ ʧʦʪʦʢʘ (ʚʳʜʝʣʝʥʠʝ 

ʥʝʩʢʦʣʴʢʠʭ ʩʝʢʫʥʜ ʜʣʷ ʙʝʩʢʦʥʬʣʠʢʪʥʦʛʦ ʜʚʠʞʝʥʠʷ); ʙʝʩʢʦʥʬʣʠʢʪʥʦʝ ʜʚʠʞʝʥʠʝ ʥʘʣʝʚʦ 

(ʚʳʜʝʣʝʥʠʝ ʣʝʚʦʛʦ ʧʦʚʦʨʦʪʘ ʚ ʦʪʜʝʣʴʥʦʡ ʬʘʟʝ ʩʚʝʪʦʬʦʨʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ), ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ ʵʪʠʭ ʧʦʪʦʢʦʚ. 

ɼʚʠʞʝʥʠʝ ʊʉ ʚ ʢʦʥʬʣʠʢʪʝ ʩ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤ ʧʨʷʤʦʥʘʧʨʘʚʣʝʥʥʳʤ ʪʨʘʥʩʧʦʨʪʥʳʤ 

ʧʦʪʦʢʦʤ ʜʦʧʫʩʪʠʤʦ ʧʨʠ ʥʝʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʤ ʢʦʥʢʨʝʪʥʳʤ ʯʠʩʣʦʤ ʊʉ ʚʳʧʦʣʥʷʶʱʠʭ 

ʧʦʚʦʨʦʪ ʥʘʣʝʚʦ. 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʦʪʩʝʯʢʠ 

ʚʩʪʨʝʯʥʦʛʦ ʧʦʪʦʢʘ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʣʝʚʦʧʦʚʦʨʦʪʥʦʛʦ ʜʚʠʞʝʥʠʷ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʠʪ 

ʫʚʝʣʠʯʠʪʴ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʧʝʨʝʩʝʯʝʥʠʷ ʧʫʪʝʤ ʩʦʢʨʘʱʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʝʜʠʥʠʮ 

ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ʦʯʝʨʝʜʠ. ʆʜʥʘʢʦ, ʪʘʢʦʡ ʜʝʡʩʪʚʝʥʥʳʡ ʩʧʦʩʦʙ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, 

ʧʨʠ ʢʦʪʦʨʦʤ ʜʚʠʞʝʥʠʝ ʧʝʨʚʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʥʘʯʠʥʘʝʪʩʷ ʥʝ ʦʪ ʩʪʦʧ-ʣʠʥʠʠ, ʘ ʦʪ ʮʝʥʪʨʘ 

ʧʝʨʝʢʨʝʩʪʢʘ ʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʜʚʠʞʝʥʠʝʤ ʧʦʩʣʝʜʥʝʛʦ ʠʟ ʦʯʝʨʝʜʠ, ʚʳʧʦʣʥʷʶʱʝʡ 

ʣʝʚʦʧʦʚʦʨʦʪʥʳʡ ʤʘʥʝʚʨ, ʊʉ ʥʘ ʞʝʣʪʳʡ ʩʠʛʥʘʣ ʩʚʝʪʦʬʦʨʘ [2], ʠʤʝʝʪ ʥʝʢʦʪʦʨʫʶ 

ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʚʨʝʤʝʥʥʫʶ ʩʪʘʨʪʦʚʫʶ ʟʘʜʝʨʞʢʫ ʠ ʥʘʨʝʢʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʚʦʜʠʪʝʣʝʡ. ʕʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʚ ʦʞʠʜʘʥʠʠ ʧʦʜʭʦʜʷʱʝʛʦ ʜʣʷ ʜʚʠʞʝʥʠʷ ʥʘʣʝʚʦ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ, 

ʚʦʜʠʪʝʣʴ ʊʉ, ʦʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʚ ʮʝʥʪʨʝ ʧʝʨʝʩʝʯʝʥʠʷ, ʚ ʮʝʣʷʭ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʝ ʥʘʯʠʥʘʝʪ 

ʜʚʠʞʝʥʠʷ ʜʦ ʤʦʤʝʥʪʘ, ʢʦʛʜʘ ʘʚʪʦʤʦʙʠʣʴ, ʜʚʠʞʫʱʠʡʩʷ ʚʦ ʚʩʪʨʝʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʥʝ 

ʦʩʪʘʥʦʚʠʪʩʷ ʠʣʠ ʥʝ ʩʥʠʟʠʪ ʩʢʦʨʦʩʪʴ ʜʦ ʟʥʘʯʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʙʝʟʦʧʘʩʥʦ ʟʘʚʝʨʰʠʪʴ 

ʤʘʥʝʚʨ. ɺʠʟʫʘʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ ʧʝʨʝʩʝʯʝʥʠʡ, ʛʜʝ 

ʣʝʚʦʧʦʚʦʨʦʪʥʦʝ ʜʚʠʞʝʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʦʪʩʝʯʢʠ, ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ 

ʟʘʜʝʨʞʢʘ ʚʨʝʤʝʥʠ ʚʦʟʥʠʢʘʝʪ ʚ ʤʦʤʝʥʪ ʨʘʟʨʝʰʝʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʣʝʚʦʛʦ ʧʦʚʦʨʦʪʘ. ɺʝʣʠʯʠʥʘ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʚʨʝʤʝʥʥʦʡ ʟʘʜʝʨʞʢʠ ʟʘʚʠʩʠʪ ʦʪ: ʢʦʣʠʯʝʩʪʚʘ ʠ ʰʠʨʠʥʳ ʧʦʣʦʩ ʜʚʠʞʝʥʠʷ ʚʦ 

ʚʩʪʨʝʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʣʠʜʝʨʘ ʧʦ ʢʘʞʜʦʡ ʧʦʣʦʩʝ ʚʦ ʚʩʪʨʝʯʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʜʦ ʪʦʨʤʦʞʝʥʠʷ, ʚʨʝʤʝʥʠ ʨʝʘʢʮʠʠ ʩʘʤʦʛʦ ʚʦʜʠʪʝʣʷ ʚʳʧʦʣʥʷʶʱʝʛʦ ʤʘʥʝʚʨ ʠ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʚʪʦʤʦʙʠʣʷ [3]. 

ɺʳʚʦʜʳ: ɸʥʘʣʠʟ ʪʨʫʜʦʚ ʧʦ ʨʝʰʝʥʠʷʤ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʨʝʛʫʣʠʨʫʝʤʳʭ ʧʝʨʝʩʝʯʝʥʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʦʪʩʫʪʩʪʚʫʶʪ ʥʦʚʳʝ ʤʝʪʦʜʠʯʝʩʢʠʝ 



ʄʘʪʝʨʠʘʣʳ IV ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

çʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘè (24 ʤʘʷ 2018 ʛ.) 

 

18 

ʨʫʢʦʚʦʜʩʪʚʘ, ʢʦʪʦʨʳʝ ʦʩʥʦʚʘʣʠʩʴ ʙʳ ʥʘ ʥʦʚʳʭ ʨʝʟʫʣʴʪʘʪʘʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʙʥʦʚʣʝʥʠʝ ʠ 

ʢʦʨʨʝʣʷʮʠʷ ʩʧʨʘʚʦʯʥʳʭ ʜʘʥʥʳʭ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʳ ʚ ʫʩʣʦʚʠʷʭ ʜʠʥʘʤʠʯʝʩʢʠ 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʧʦʜʩʠʩʪʝʤʘʭ ʘʚʪʦʤʦʙʠʣʴ ʠ ʜʦʨʦʞʥʳʝ ʫʩʣʦʚʠʷ. 
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ʫʢʣʦʥʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʜʝʣʴ, ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʝ ʧʨʦʠʩʰʝʩʪʚʠʝ, ʘʚʪʦʤʘʛʠʩʪʨʘʣ ɹ

 

APPLICATION OF THE ROAD VEHICLE ACCIDENT EVALUATION MODEL 

ON THE CAUSE OF LOSS OF THE DRIVER CONTROLLED ON THE LEFT BAND OF 

THE AUTOMATIC SITE  

 

ɸbstract. A model for the occurrence of road accidents has been developed for a particular 

vehicle because the driver lost control of the vehicle when driving on the left lane of a high-speed 

section of the motorway, insignificant cohesion of the coated wheels and under the influence of the 

component part of the vehicle's weight due to the presence of the transverse slope. 

Key words: model, road accident, motorway 
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ʪʨʘʥʩʧʦʨʪʘ. ʊʘʢ ʧʨʠʤʝʨʥʦ 90 % ʚʩʝʭ ʢʘʪʘʩʪʨʦʬ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʘʚʪʦʜʦʨʦʛʘʭ ʠ ʪʦʪ, ʢʪʦ ʜʣʷ 

ʧʝʨʝʤʝʱʝʥʠʷ ʚʳʙʝʨʝʪ ʘʚʪʦʤʦʙʠʣʴ, ʧʦʜʚʝʨʛʘʝʪʩʷ ʙʦʣʴʰʝʤʫ ʨʠʩʢʫ ʧʦʧʘʩʪʴ ʚ ʘʚʘʨʠʡʥʫʶ 

ʩʠʪʫʘʮʠʶ, ʯʝʤ ʪʦʪ, ʢʪʦ ʚʳʙʨʘʣ ʩʘʤʦʣʝʪ, ʧʦʝʟʜ ʠ ʪ.ʜ. [1]. 

ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ (ɼʊʇ) ʥʘ ʫʯʘʩʪʢʘʭ ʘʚʪʦʤʘʛʠʩʪʨʘʣʝʡ ʷʚʣʷʝʪʩʷ ʧʦʪʝʨʷ ʚʦʜʠʪʝʣʝʤ 

ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ (ʊʉ), ʢʦʪʦʨʘʷ ʨʘʩʢʨʳʚʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʚʠʜʘʭ ɼʊʇ: 

ʩʪʦʣʢʥʦʚʝʥʠʝ ʊʉ, ʥʘʝʟʜ ʥʘ ʥʝʧʦʜʚʠʞʥʦʝ ʧʨʝʧʷʪʩʪʚʠʝ, ʦʧʨʦʢʠʜʳʚʘʥʠʝ ʊʉ. ʋʢʘʟʘʥʥʳʝ ʚʠʜʳ 

ʩʦʩʪʘʚʣʷʶʪ 30,1%, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʩʦʤʥʝʥʥʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʥʘʫʯʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʧʦ 

ʠʟʫʯʝʥʠʶ ʧʨʠʯʠʥ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʵʪʦ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʘʚʪʦʤʘʛʠʩʪʨʘʣʝʡ, ʧʦ ʢʦʪʦʨʳʤ ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʦʪʦʢʠ ʜʚʠʞʫʪʩʷ ʩ ʚʳʩʦʢʠʤʠ ʩʢʦʨʦʩʪʷʤʠ ʠ 

ʫʢʘʟʘʥʥʳʝ ʚʠʜʳ ɼʊʇ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤʠ [1]. 

ʈʘʥʝʝ, ʦʜʥʠʤ ʠʟ ʘʚʪʦʨʦʚ, ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʤʦʜʝʣʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ɼʊʇ ʧʦ ʧʨʠʯʠʥʝ 

ʧʦʪʝʨʠ ʚʦʜʠʪʝʣʝʤ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʊʉ ʧʨʠ ʜʚʠʞʝʥʠʠ ʧʦ ʣʝʚʦʡ ʧʦʣʦʩʝ ʫʯʘʩʪʢʘ ʘʚʪʦʤʘʛʠʩʪʨʘʣʠ 

ʩ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ, ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʩʮʝʧʣʝʥʠʠ ʢʦʣʝʩ ʩ ʧʦʢʨʳʪʠʝʤ ʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʠ ʚʝʩʘ ʊʉ ʟʘ ʩʯʝʪ ʥʘʣʠʯʠʷ ʧʦʧʝʨʝʯʥʦʛʦ ʫʢʣʦʥʘ [1], ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 1. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʧʝʨʚʠʯʥʘʷ ʤʦʜʝʣʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ɼʊʇ ʚ ʚʠʜʝ ʩʪʦʣʢʥʦʚʝʥʠʷ ʊʉ ʣʝʚʦʡ ʧʦʣʦʩʳ ʩ ʊʉ ʜʚʠʞʫʱʠʤʩʷ ʧʦ ʧʨʘʚʦʡ ʧʦʣʦʩʝ. 

ʀʩʩʣʝʜʫʝʤʘʷ ʘʚʪʦʤʘʛʠʩʪʨʘʣʴ ʄ-04 ʂʠʝʚ ï ʃʫʛʘʥʩʢ ï ʀʟʚʘʨʠʥʝ (ʥʘ ɺʦʣʛʦʛʨʘʜ ʯʝʨʝʟ 

ɿʥʘʤʝʥʢʫ, ɼʥʝʧʨʦʧʝʪʨʦʚʩʢ, ɼʦʥʝʮʢ), ʠʥʜʝʢʩ ʠ ʥʦʤʝʨ ʜʦʨʦʛʠ ʄ-04, ʧʨʦʪʷʞʝʥʥʦʩʪʴ 847,7 ʢʤ, 

ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʢʦʜ ʜʦʨʦʛʠ ɽ-50, ʯʝʪʳʨʸʭʧʦʣʦʩʥʘʷ ʧʦ ʜʚʝ ʧʦʣʦʩʳ ʜʚʠʞʝʥʠʷ ʚ ʢʘʞʜʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʤʠʥʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ mV  ʘʚʪʦʤʦʙʠʣʷ ʧʨʠ ʢʦʪʦʨʦʡ 

ʥʘʯʠʥʘʝʪʩʷ ʧʦʪʝʨʷ ʚʦʜʠʪʝʣʝʤ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʊʉ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʠʩʫʥʢʘ 1, ʥʝʦʙʭʦʜʠʤʦ 

ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʝʝ ʢʫʙʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ: 
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ɼʣʷ ʨʝʰʝʥʠʷ ʢʫʙʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ (1) ʠ ʧʨʦʚʝʜʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ, 

ʪʦ ʝʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʦʩʪʨʦʝʥʥʦʡ ʤʦʜʝʣʠ, ʠʩʧʦʣʴʟʦʚʘʣʩʷ Mathcad. 

ʇʨʦʚʝʜʝʥʥʳʝ ʘʚʪʦʨʘʤʠ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʘʚʪʦʤʦʙʠʣʷʤʠ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʫʯʘʩʪʢʝ ʩ 741 ʢʤ ʧʦ 

772 ʢʤ ʫʢʘʟʘʥʥʦʡ ʚʳʰʝ ʘʚʪʦʤʘʛʠʩʪʨʘʣʠ, ʷʚʣʷʝʪʩʷ DAEWOO Sens ʠ Chevrolet Aveo 1.5. 

ʇʦʵʪʦʤʫ ʚ ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʤʦʜʝʣʴ ʙʳʣʠ ʧʦʜʩʪʘʚʣʝʥʳ ʚʩʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʥʘʯʝʥʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʢʘʟʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʧʨʦʚʝʜʝʥʦ ʪʝʩʪʠʨʦʚʘʥʠʝ ʤʦʜʝʣʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʟʥʘʯʝʥʠʷʭ ʚʨʝʤʝʥʠ ʨʝʘʢʮʠʠ ʚʦʜʠʪʝʣʷ ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʚʦʜʘ ʢʦʣʝʩʘ.  

ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ ʜʘʥʥʳʝ: ʟʥʘʯʝʥʠʷ ʚʨʝʤʝʥʠ ʨʝʘʢʮʠʠ ʚʦʜʠʪʝʣʷ 1-5,5 ʩ [2, 3], ʚʨʝʤʝʥʠ 

ʩʨʘʙʘʪʳʚʘʥʠʷ ʨʫʣʝʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 0,05 ʩ, ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʯʘʩʪʢʘ ʤʘʛʠʩʪʨʘʣʠ (ʰʠʨʠʥʘ 

ʧʦʣʦʩʳ ʜʚʠʞʝʥʠʷ ɺ = 3,75 ʤ, ʰʠʨʠʥʘ ʦʩʪʘʥʦʚʦʯʥʦʡ ʧʦʣʦʩʳ =yɺ 2,50 ʤ, ʰʠʨʠʥʘ ʦʙʦʯʠʥʳ 

=nɺ 0,75 ʤ, ʧʦʧʝʨʝʯʥʳʡ ʫʢʣʦʥ ʧʦʢʨʳʪʠʷ 02,0=yi  ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʩʮʝʧʣʝʥʠʷ ʥʝ ʙʦʣʝʝ 0,42), 

ʥʘʯʘʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʫʚʦʜʘ ʢʦʣʝʩʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʘ, ʢʦʥʩʪʨʫʢʮʠʠ ʰʠʥʳ ʠ 

ʚʝʨʪʠʢʘʣʥɹʦʡ ʥʘʛʨʫʟʢʠ, ʩʦʩʪʘʚʠʣʠ 40000-50000 ʅ/ʨʘʜ., [4, 5], am =1400 ʢʛ, am =1540 ʢʛ ï 

ʧʦʟʚʦʣʷʶʱʠʝ ʨʝʰʠʪʴ ʫʨʘʚʥʝʥʠʝ ʩ ʪʨʝʤʷ ʢʦʨʥʷʤʠ, ʜʚʘ ʠʟ ʢʦʪʦʨʳʭ ï ʢʦʤʧʣʝʢʩʥʳʝ, ʘ ʪʨʝʪʠʡ 

ʜʘʝʪ ʟʥʘʯʝʥʠʝ mV . ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʧʦʩʪʨʦʝʥʳ ʛʨʘʬʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʘʭ 2 ʠ 3. 
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S ï ʨʘʩʩʪʦʷʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʦʝʟʞʘʝʪ ʊʉ ʧʨʠ ʧʦʪʝʨʝ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʩ ʦʩʠ ʧʦʣʦʩʳ 

ʜʚʠʞʝʥʠʷ ʜʦ ʧʦʣʥʦʛʦ ʚʳʝʟʜʘ ʥʘ ʩʦʩʝʜʥʶʶ ʧʦʣʦʩʫ ʜʚʠʞʝʥʠʷ; 

æ ï ʦʙʱʝʝ ʙʦʢʦʚʦʝ ʩʤʝʱʝʥʠʝ ʊʉ, ʧʦʪʝʨʷʚʰʝʛʦ ʫʧʨʘʚʣʷʝʤʦʩʪʴ, ʜʦ ʧʦʣʥʦʛʦ ʚʳʝʟʜʘ ʥʘ 

ʩʦʩʝʜʥʶʶ ʧʦʣʦʩʫ ʜʚʠʞʝʥʠʷ; 

ɺʘ ï ʛʘʙʘʨʠʪʥʘ ʰʠʨʠʥʘ ʊʉ, ʧʦʪʝʨʷʚʰʝʛʦ ʫʧʨʘʚʣʷʝʤʦʩʪʴ; 

ɺ ï ʰʠʨʠʥʘ ʧʦʣʦʩʳ ʜʚʠʞʝʥʠʷ; 

ɔ ï ʠʪʦʛʦʚʳʡ ʢʫʨʩʦʚʦʡ ʫʛʦʣ ʊʉ, ʧʦʪʝʨʷʚʰʝʛʦ ʫʧʨʘʚʣʷʝʤʦʩʪʴ; 

V ï ʩʢʦʨʦʩʪʴ ʊʉ, ʧʦʪʝʨʷʚʰʝʛʦ ʫʧʨʘʚʣʷʝʤʦʩʪʴ; 

Vy ï ʩʢʦʨʦʩʪʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʤʝʱʝʥʠʷ ʊʉ, ʧʦʪʝʨʷʚʰʝʛʦ ʫʧʨʘʚʣʷʝʤʦʩʪʴ; 

iy ï ʧʦʧʝʨʝʯʥʳʡ ʫʢʣʦʥ ʜʦʨʦʞʥʦʛʦ ʧʦʢʨʳʪʠʷ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʫʯʘʩʪʢʝ 

ʘʚʪʦʤʘʛʠʩʪʨʘʣʠ. 

 

ʈʠʩʫʥʦʢ 1 ï ɻʨʘʬʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ɼʊʇ ʧʦ ʧʨʠʯʠʥʝ ʧʦʪʝʨʠ ʚʦʜʠʪʝʣʝʤ 

ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʊʉ ʥʘ ʣʝʚʦʡ ʧʦʣʦʩʝ ʚ ʫʩʣʦʚʠʷʭ ʩʢʦʨʦʩʪʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ 

ʩʮʝʧʣʝʥʠʷ ʢʦʣʝʩ ʩ ʧʦʢʨʳʪʠʝʤ ʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʦʩʪʘʚʣʷʶʱʝʡ ʯʘʩʪʠ ʚʝʩʘ ʊʉ ʟʘ ʩʯʝʪ ʥʘʣʠʯʠʷ 

ʧʦʧʝʨʝʯʥʦʛʦ ʫʢʣʦʥʘ 

 

ʘ)                                                                                 ʙ) 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 2 ï ɿʘʚʠʩʠʤʦʩʪʴ ʤʠʥʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʥʘʯʘʣʘ ʧʦʪʝʨʠ ʫʧʨʘʚʣʷʝʤʦʩʪʠ (Vm) ʠ 

ʨʘʩʩʪʦʷʥʠʷ ʧʨʦʜʦʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʩ ʦʩʠ ʣʝʚʦʡ ʧʦʣʦʩʳ ʜʚʠʞʝʥʠʷ ʜʦ ʧʦʣʥʦʛʦ ʚʳʝʟʜʘ ʥʘ 

ʩʦʩʝʜʥʶʶ ʧʦʣʦʩʫ (S) ʦʪ ʚʨʝʤʝʥʠ ʨʝʘʢʮʠʠ ʚʦʜʠʪʝʣʷ (tp) ʜʣʷ ʘʚʪʦʤʦʙʠʣʷ DAEWOO Sens ʧʨʠ 

ʢʦʵʬʬʠʮʠʝʥʪʝ ʫʚʦʜʘ ʢʦʣʝʩʘ 40000 ʅ/ʨʘʜ (ʘ) ʠ ʧʨʠ 50000 ʅ/ʨʘʜ (ʙ) 

S 

æ 

iy 
V 

V

y 

ɺʘ 

ɺ ɔ 
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ʘ)                                                                                ʙ) 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 3 ï ɿʘʚʠʩʠʤʦʩʪʴ ʤʠʥʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʥʘʯʘʣʘ ʧʦʪʝʨʠ ʫʧʨʘʚʣʷʝʤʦʩʪʠ (Vm) ʠ 

ʨʘʩʩʪʦʷʥʠʷ ʧʨʦʜʦʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʩ ʦʩʠ ʣʝʚʦʡ ʧʦʣʦʩʳ ʜʚʠʞʝʥʠʷ ʜʦ ʧʦʣʥʦʛʦ ʚʳʝʟʜʘ ʥʘ 

ʩʦʩʝʜʥʶʶ ʧʦʣʦʩʫ (S) ʦʪ ʚʨʝʤʝʥʠ ʨʝʘʢʮʠʠ ʚʦʜʠʪʝʣʷ (tp) ʜʣʷ ʘʚʪʦʤʦʙʠʣʷ Chevrolet Aveo 1.5 

ʧʨʠ ʢʦʵʬʬʠʮʠʝʥʪʝ ʫʚʦʜʘ ʢʦʣʝʩʘ 40000 ʅ/ʨʘʜ (ʘ) ʠ ʧʨʠ 50000 ʅ/ʨʘʜ (ʙ) 

 

ʉʦʚʤʝʩʪʠʚ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʛʨʘʬʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʣʫʯʠʤ ʩʢʦʨʦʩʪʥʦʡ ʢʦʨʠʜʦʨ, 

ʨʠʩʫʥʦʢ 4. 

ʘ)                                                                                ʙ) 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 4 ï ʂʦʨʠʜʦʨ ʤʠʥʠʤʘʣʴʥʳʭ ʩʢʦʨʦʩʪʝʡ ʥʘʯʘʣʘ ʧʦʪʝʨʠ ʫʧʨʘʚʣʷʝʤʦʩʪʠ (Vm) ʜʣʷ 

ʘʚʪʦʤʦʙʠʣʷ DAEWOO Sens (ʘ) ʠ ʜʣʷ Chevrolet Aveo 1.5 (ʙ) 

 

ʅʦʨʤʘʪʠʚʥʳʤʠ ʘʚʪʦʤʦʙʠʣʷʤʠ ʜʣʷ ʦʮʝʥʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʥʘ ʜʦʨʦʛʘʭ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʷʚʣʷʶʪʩʷ ɻɸɿ-24 ʠ ɿʀʃ-130 [2, 3] ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. 

ɺ ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʤʦʜʝʣʴ, ʩ ʫʯʝʪʦʤ ʩʢʘʟʘʥʥʦʛʦ ʚʳʰʝ, ʙʳʣʠ ʧʦʜʩʪʘʚʣʝʥʳ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʘʥʥʳʝ ʠ ʧʦʣʫʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ, ʘ ʠʤʝʥʥʦ: ʧʦʜʩʪʘʥʦʚʢʘ ʜʘʥʥʳʭ ʚ 

ʫʨʘʚʥʝʥʠʝ (1) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻɸɿ-24 ʜʘʝʪ ʟʥʘʯʝʥʠʝ 88,24=mV  ʤ/ʩ, ʠʣʠ 89 ʢʤ/ʯʘʩ, ʧʨʠ 

=pt 5,2 ʩ, ʘ ʜʣʷ ɿʀʃ-130 75,14=mV  ʤ/ʩ, ʠʣʠ 53 ʢʤ/ʯʘʩ, ʧʨʠ =pt 5,2 ʩ.  

 

ɺʳʚʦʜʳ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʠ ʛʨʘʬʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠ ʨʘʟʨʝʰʝʥʥʳʭ 

ʩʢʦʨʦʩʪʷʭ ʜʚʠʞʝʥʠʷ, ʧʦʧʘʜʘʶʱʠʭ ʚ ʧʦʣʫʯʝʥʥʳʡ ʩʢʦʨʦʩʪʥʦʡ ʢʦʨʠʜʦʨ, ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʷʚʣʝʥʠʷ ʧʦʪʝʨʠ ʚʦʜʠʪʝʣʝʤ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʊʉ ʫʞʝ 

ʪʦʣʴʢʦ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʧʦʧʝʨʝʯʥʦʛʦ ʫʢʣʦʥʘ iy=0,02 ʜʦʨʦʞʥʦʛʦ ʧʦʢʨʳʪʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ 

ʚʦʜʠʪʝʣʴ ʟʘ ʚʨʝʤʷ ʨʝʘʢʮʠʠ ʥʝ ʫʩʧʝʚʘʝʪ ʦʪʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʧʦʧʝʨʝʯʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ 

ʘʚʪʦʤʦʙʠʣʷ. ʋʢʘʟʘʥʥʳʡ ʫʢʣʦʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʩʪʦʷʥʥʦʝ ʥʘʣʠʯʠʝ ʙʦʢʦʚʦʡ ʩʠʣʳ ʚ ʚʠʜʝ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʠʣʳ ʪʷʞʝʩʪʠ ʊʉ, ʧʨʠʯʝʤ ʩʠʣʘ ʥʘʧʨʘʚʣʝʥʘ ʪʘʢ, ʯʪʦ ʧʨʠ ʜʚʠʞʝʥʠʠ ʧʦ ʣʝʚʦʡ 

ʧʦʣʦʩʝ ʫʯʘʩʪʢʘ ʘʚʪʦʤʘʛʠʩʪʨʘʣʠ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʤʝʱʝʥʠʝ ʊʉ ʥʘ ʧʨʘʚʫʶ ʧʦʣʦʩʫ ʛʜʝ ʩʢʦʨʦʩʪʠ 
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ʜʚʠʞʝʥʠʷ ʥʠʞʝ, ʯʝʤ ʥʘ ʜʘʥʥʦʡ. ʊʦ ʝʩʪʴ ʜʣʷ ʚʦʜʠʪʝʣʝʡ ʘʚʪʦʤʦʙʠʣʝʡ DAEWOO Sens ʠ 

Chevrolet Aveo 1.5 ʧʨʠ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʫʩʣʦʚʠʷʭ ʩʫʱʝʩʪʚʫʝʪ ʨʝʘʣʴʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ɼʊʇ. 

ʇʦʣʫʯʝʥʥʳʝ ʧʝʨʚʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʝʥʠʷ ʧʦʪʝʨʠ ʚʦʜʠʪʝʣʝʤ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʊʉ ʧʨʠ ʜʚʠʞʝʥʠʠ ʧʦ 

ʘʚʪʦʤʘʛʠʩʪʨʘʣʠ ʧʨʠ ʨʘʟʨʝʰʝʥʥʳʭ ʩʢʦʨʦʩʪʷʭ.  

ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ 

ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʫʢʘʟʘʥʥʳʭ ɼʊʇ ʠ ʧʦʚʳʰʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʥʘ ʫʯʘʩʪʢʘʭ 

ʘʚʪʦʤʘʛʠʩʪʨʘʣʝʡ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʜʘʥʥʳʝ ʦ ʢʦʣʠʯʝʩʪʚʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ 

ʣʝʛʢʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʈʌ), ʘ ʪʘʢʞʝ ʛʦʨʦʜʝ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ 

ʟʘ ʧʝʨʠʦʜ ʩ 2010 ʧʦ 2016 ʛʦʜ. ʇʨʝʜʣʦʞʝʥʳ ʚʘʨʠʘʥʪʳ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʘʚʪʦʤʦʙʠʣʠʟʘʮʠʠ ʚ 

ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ, ʫʣʠʯʥʦ-ʜʦʨʦʞʥʘʷ ʩʝʪʴ, ʤʝʨʦʧʨʠʷʪʠʝ, 

carshering. 

 

REVIEW OF MAIN ACTIVITIES TO REDUCE AUTOMOBILIZATION IN 

LARGE CITIES  

 

Abstract. In the article, the statistics of the park of passenger cars of the Russian Federation 

(RF) and Belgorod region for the period of 2010-2016 are considered. Options for solving the 

problem of motorization in large cities are proposed. 
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ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʦʛʨʦʤʥʳʡ ʨʦʩʪ ʘʚʪʦʤʦʙʠʣʠʟʘʮʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʨʝʜʳʜʫʱʠʤʠ ʧʝʨʠʦʜʘʤʠ ʦʯʝʚʠʜʝʥ. ɸʚʪʦʤʦʙʠʣʴʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʧʦʩʪʦʷʥʥʦ 

ʧʨʦʛʨʝʩʩʠʨʫʝʪ ʠ ʨʘʟʚʠʚʘʝʪʩʷ. ʅʘʩʳʱʝʥʥʦʩʪʴ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʨʳʥʢʘ ʚʝʜʝʪ ʢ ʪʦʤʫ, ʯʪʦ ʣʠʯʥʦʝ 

ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ (ʊʉ) ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʣʶʙʦʡ ʯʝʣʦʚʝʢ ʠʟ ʣʶʙʦʛʦ ʩʣʦʷ ʦʙʱʝʩʪʚʘ. 

ʗʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʵʪʦʛʦ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʧʦʢʘʟʘʪʝʣʠ ʧʦʩʪʦʷʥʥʦʛʦ ʨʦʩʪʘ ʢʦʣʠʯʝʩʪʚʘ 

ʣʝʛʢʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʚ ʈʌ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ.  ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʘʷ 

ʩʝʪʴ (ʋɼʉ) ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ ʥʝ ʩʧʨʘʚʣʷʝʪʩʷ ʩ ʧʦʪʦʢʦʤ ʘʚʪʦʤʦʙʠʣʝʡ ʦʙʨʘʟʫʶʪʩʷ ʟʘʪʦʨʳ, 

ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʦʜʷʪ ʢ ʨʦʩʪʫ ʤʝʣʢʠʭ ʠ ʥʝʩʫʱʝʩʪʚʝʥʥʳʭ ɼʊʇ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ 

ʝʱʝ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʟʘʜʝʨʞʢʠ [1,2]. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʩʪʘʪʠʩʪʠʢʠ ʘʚʪʦʤʦʙʠʣʝʡ ʚ ɹʝʣʛʦʨʦʜʝ, ʪʦ ʜʘʥʥʘʷ ʮʠʬʨʘ ʟʘ ʧʝʨʠʦʜ ʩ 2010 

ʛʦʜʘ ʚʦʟʨʦʩʣʘ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ ʩ ʧʦʢʘʟʘʪʝʣʷ ʚ 160,4 ʘʚʪʦʤʦʙʠʣʷ ʥʘ 1000 ʯʝʣʦʚʝʢ ʜʦ 313 ʝʜʠʥʠʮ, 

ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦʢʘʟʘʪʝʣʴ ʧʦ ʩʪʨʘʥʝ ʚ 2016 ʛʦʜʫ ʙʳʣ ʤʝʥʴʰʝ ʥʘ 8,4 % (ʨʠʩ. 1). ɼʘʥʥʘʷ 

ʩʠʪʫʘʮʠʷ ʥʝ ʤʦʞʝʪ ʥʝ ʦʪʨʘʞʘʪʴʩʷ ʥʘ ʋɼʉ ʠ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʪʘʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʢʘʢ ʨʦʩʪ ɼʊʇ, 

ʨʦʩʪ ʟʘʪʦʨʦʚʳʭ ʩʦʩʪʦʷʥʠʡ ʥʘ ʜʦʨʦʛʝ ʠ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʩʪʦʝʚ ʘʚʪʦʤʦʙʠʣʝʡ ʚ ʟʘʪʦʨʘʭ [3]. 

 

. 

ʈʠʩʫʥʦʢ 1 ï ʏʠʩʣʦ ʩʦʙʩʪʚʝʥʥʳʭ ʣʝʛʢʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ 1000 ʞʠʪʝʣʝʡ ʚ 

ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘ ʧʝʨʠʦʜ ʩ 2010 ʧʦ 2016 ʛʛ. 

 

ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʨʝʰʝʥʠʡ, ʥʦ ʟʘʪʨʘʪʳ ʥʘ 

ʚʚʝʜʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʙʫʜʫʪ ʚʳʩʦʢʠ, ʠ ʦʙʦʩʥʦʚʘʥʥʳʤʠ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʦʥʠ 

ʙʫʜʫʪ ʪʦʣʴʢʦ ʚ ʥʝʩʢʦʣʴʢʠʭ ʩʣʫʯʘʷʭ. 

ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʤʦʞʝʪ ʙʳʪʴ ʦʧʳʪ ʥʘʣʦʛʦʚʦʡ ʧʦʣʠʪʠʢʠ ʚ ʉʠʥʛʘʧʫʨʝ. 

ʂʦʥʢʨʝʪʥʦ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʚʚʦʜʠʪ ʥʝʩʢʦʣʴʢʦ ʤʝʨ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠ ʫʤʝʥʴʰʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʘʚʪʦʤʦʙʠʣʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʫ ʯʘʩʪʥʳʭ ʣʠʮ. ʇʝʨʚʦʡ ʤʝʨʦʡ 

ʷʚʣʷʝʪʩʷ ʚʚʝʜʝʥʠʝ ʩʝʨʪʠʬʠʢʘʪʦʚ ʥʘ ʚʣʘʜʝʥʠʝ ʣʠʯʥʳʤ ʊʉ ʢʦʪʦʨʳʝ ʧʨʦʜʘʶʪʩʷ ʥʘ ʪʝʥʜʝʨʝ ʨʘʟ ʚ 

ʤʝʩʷʮ, ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʠʭ ʙʫʜʝʪ ʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ. ɺʪʦʨʳʤ ʠ ʩʘʤʳʤ ʜʝʡʩʪʚʝʥʥʳʤ 

ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʜʨʫʛʠʭ ʨʘʟʣʠʯʥʳʭ ʛʦʨʦʜʘʭ ʷʚʣʷʝʪʩʷ ʥʘʣʦʛʦʚʳʡ ʩʙʦʨ ʩ ʧʦʢʫʧʢʠ ʘʚʪʦʤʦʙʠʣʷ 

ʚ ʨʘʟʤʝʨʝ 150% ʦʪ ʨʳʥʦʯʥʦʡ ʩʪʦʠʤʦʩʪʠ, ʧʦʢʫʧʘʷ ʘʚʪʦʤʦʙʠʣʴ ʢʘʞʜʳʡ ʯʝʣʦʚʝʢ ʜʦʣʞʝʥ ʙʫʜʝʪ 

ʦʧʣʘʪʠʪʴ 1.5 ʩʪʦʠʤʦʩʪʠ ʘʚʪʦʤʦʙʠʣʷ. ʀ ʥʘʢʦʥʝʮ, ʪʨʝʪʴʷ ʤʝʨʘ ð ʵʪʦ ʜʦʨʦʞʥʳʡ ʥʘʣʦʛ, ʪʦ ʝʩʪʴ 

ʦʙʷʟʘʪʴ ʦʙʦʨʫʜʦʚʘʪʴ ʚʩʝ ʊʉ ʵʣʝʢʪʨʦʥʥʳʤʠ ʧʨʠʙʦʨʘʤʠ ʜʣʷ ʩʯʠʪʳʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʩʥʷʪʠʷ 

ʧʣʘʪʳ ʟʘ ʧʨʦʝʟʜ ʧʦ ʋɼʉ, ʪʘʢ ʞʝ ʚʚʝʩʪʠ ʚ ʤʝʩʪʘʭ ʢʨʫʧʥʳʭ ʟʘʪʦʨʦʚ ʠ ʯʘʩʳ ʧʠʢ ʧʦʚʳʰʝʥʥʳʝ 

ʪʘʨʠʬʳ. ɼʘʥʥʳʝ ʤʝʨʳ ʧʨʠʚʝʜʫʪ ʢ ʪʦʤʫ ʯʪʦ ʜʦʩʪʘʪʦʯʥʦʡ ʢʨʫʧʥʳʡ ʩʣʦʡ ʥʘʩʝʣʝʥʠʷ ʦʪʢʘʞʝʪʩʷ 

ʦʪ ʣʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ʚʠʜʫ ʜʦʨʦʛʦʚʠʟʥʳ ʝʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ɽʱʝ ʦʜʥʠʤ ʤʝʨʦʧʨʠʷʪʠʝʤ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʚʚʝʜʝʥʠʝ ʘʥʘʣʦʛʘ ʠʣʠ ʞʝ ʩʘʤʦʡ ʩʣʫʞʙʳ 

çBlaBlaCarè. ʊʦ ʝʩʪʴ ʣʶʜʠ ʠʤʝʶʱʠʝ ʣʠʯʥʳʝ ʊʉ ʧʦʣʴʟʫʷʩʴ ʜʘʥʥʦʡ ʩʣʫʞʙʦʡ, ʥʘʭʦʜʷʪ 

ʧʘʩʩʘʞʠʨʦʚ, ʝʜʫʱʠʭ ʚ ʧʦʧʫʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʢʘʢ ʩʨʝʜʠ ʟʥʘʢʦʤʳʭ, ʪʘʢ ʠ ʩʨʝʜʠ ʧʨʦʩʪʳʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʣʫʞʙʦʡ ʠ ʥʘ ʢʘʢʠʭ-ʪʦ ʫʩʣʦʚʠʷʭ ʫʜʦʙʥʳʭ ʦʙʝʠʤ ʩʪʦʨʦʥʘʤ ʦʩʫʱʝʩʪʚʣʷʶʪ 

ʧʨʦʝʟʜ ʢ ʤʝʩʪʫ ʥʘʟʥʘʯʝʥʠʷ. ʆʜʥʘʢʦ ʤʝʨʘ ʙʫʜʝʪ ʘʙʩʦʣʶʪʥʦ ʥʝ ʜʝʡʩʪʚʝʥʥʦʡ, ʝʩʣʠ ʥʝ 

ʦʛʨʘʥʠʯʠʪʴ ʚʣʘʜʝʥʠʝ ʣʠʯʥʳʤ ʊʉ ʠ ʥʝ ʚʚʝʩʪʠ ʪʘʢʠʝ ʤʝʨʳ, ʢʘʢ ʦʛʨʘʥʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʘʚʪʦʤʦʙʠʣʝʡ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ, ʚʳʩʦʢʘʷ ʧʣʘʪʘ ʟʘ ʚʲʝʟʜ ʚ ʮʝʥʪʨʘʣʴʥʫʶ ʯʘʩʪʴ 

ʛʦʨʦʜʘ, ʚʳʩʦʢʠʝ ʮʝʥʳ ʥʘ ʧʘʨʢʦʚʦʯʥʳʝ ʤʝʩʪʘ ʠ ʮʝʥʪʨʝ ʛʦʨʦʜʘ, ʘ ʪʘʢʞʝ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʤʝʨʳ, 

ʟʘʩʪʘʚʣʷʶʱʠʝ ʥʘʩʝʣʝʥʠʝ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʣʠʯʥʦʛʦ ʊʉ ʚ ʧʦʣʴʟʫ ʜʘʥʥʦʡ ʩʣʫʞʙʳ. 
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ʇʦʩʣʝʜʥʠʤ ʜʝʡʩʪʚʝʥʥʳʤ ʠ ʨʝʥʪʘʙʝʣʴʥʳʤ ʤʝʨʦʧʨʠʷʪʠʝʤ ʷʚʣʷʝʪʩʷ ʚʚʝʜʝʥʠʝ ʪʘʢʦʡ 

ʩʣʫʞʙʳ ʢʘʢ çCarsheringè. ɼʘʥʥʳʡ ʚʘʨʠʘʥʪ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʘʨʝʥʜʝ ʊʉ ʚ 

ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʡ ʪʦʯʢʝ ʛʦʨʦʜʘ ʩ ʧʦʤʠʥʫʪʥʦʡ, ʧʦʯʘʩʦʚʦʡ, ʣʠʙʦ ʧʦʩʫʪʦʯʥʦʡ ʦʧʣʘʪʦʡ. 

ɼʘʥʥʦʝ ʤʝʨʦʧʨʠʷʪʠʝ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʣʦʞʝʥʠʡ ʥʘ ʢʨʫʧʥʳʡ ʘʚʪʦʧʘʨʢ, ʘ ʪʘʢʞʝ 

ʧʨʦʜʫʤʘʥʥʳʝ ʠ ʫʜʦʙʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʥʘ ʩʤʘʨʪʬʦʥʘʭ, 

ʩʘʡʪ ʠ ʪʝʣʝʬʦʥʥʫʶ ʩʣʫʞʙʫ. ɼʘʞʝ ʚ ʥʳʥʝʰʥʠʭ ʫʩʣʦʚʠʷʭ ʜʘʥʥʳʡ ʩʧʦʩʦʙ ʫʞʝ ʙʫʜʝʪ 

ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʧʨʦʩʦʤ ʟʘ ʩʯʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʨʦʩʪʘ ʮʝʥ ʥʘ ʪʦʧʣʠʚʦ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ ʊʉ. ʆʜʥʘʢʦ 

ʚ ʩʣʫʯʘʝ ʚʚʝʜʝʥʠʷ ʢʨʫʧʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʥʘʣʦʛʦʚ ʩʣʫʞʙʘ çCarsheringè ʙʫʜʝʪ ʚ ʨʘʟʳ 

ʧʦʧʫʣʷʨʥʝʝ ʠ ʵʬʬʝʢʪʠʚʥʝʝ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. 

ɺʳʚʦʜʳ. 

ɺ ʢʘʞʜʦʤ ʠʟ ʜʘʥʥʳʭ ʩʧʦʩʦʙʦʚ ʝʩʪʴ ʦʜʠʥ ʥʝʜʦʩʪʘʪʦʢ ʚ ʚʠʜʝ ʚʳʩʦʢʠʭ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ, 

ʘ ʛʜʝ-ʪʦ ʠ ʧʦʩʣʝʜʫʶʱʠʭ ʟʘʪʨʘʪ, ʥʘ ʚʚʝʜʝʥʠʝ ʠ ʜʘʣʴʥʝʡʰʝʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤ. ʅʦ ʧʨʠ 
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ʟʘʚʠʩʠʤʦ ʦʪ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ. 
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APPLICATION OF THE THEORY OF CELLULAR AUTOMATA IN TRAFFIC 

MODELING  

 

ɸbstract. The article presents the relevance of transport flow modeling using the theory of 

cellular automata. Application of the theory of cellular automata provides ample opportunities in 

modeling complex dynamic process of traffic. 

Key words: traffic flow; traffic, cellular automata, simulation. 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ ʩ ʧʦʤʦʱʴʶ ʠʭ ʟʘʤʝʥʠʪʝʣʝʡ, ʘ 

ʠʤʝʥʥʦ ʤʦʜʝʣʝʡ ï ʧʦʟʚʦʣʷʝʪ ʙʝʟ ʣʠʰʥʠʭ ʟʘʪʨʘʪ ʧʦʣʫʯʠʪʴ ʦʪʚʝʪʳ ʥʘ ʤʥʦʛʠʝ ʠʥʪʝʨʝʩʫʶʱʠʝ 

ʚʦʧʨʦʩʳ ʠ ʧʦʪʦʤʫ ʚʩʝʛʜʘ ʙʫʜʝʪ ʘʢʪʫʘʣʴʥʦ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩ ʨʘʟʚʠʪʠʝʤ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʪʝʭʥʠʢʠ ʚʦʟʤʦʞʥʦʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʣʠʩʴ, ʧʨʝʜʦʩʪʘʚʣʷʷ 

ʠʩʩʣʝʜʦʚʘʪʝʣʶ ʩʨʝʜʩʪʚʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʦʛʨʦʤʥʳʭ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʟʥʘʯʘʱʠʤ 

ʰʘʛʦʤ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠ ʢʦʥʪʨʦʣʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ. ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʜʦʨʦʞʥʳʤ ʜʚʠʞʝʥʠʝʤ 

ʥʘ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʘʣʛʦʨʠʪʤʳ 

ʨʘʙʦʪʳ ʢʦʪʦʨʳʭ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʤʦʜʝʣʷʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ. ʊʨʝʙʦʚʘʥʠʷ ʢ ʪʦʯʥʦʩʪʠ ʠ 

ʩʣʦʞʥʦʩʪʠ ʤʦʜʝʣʝʡ ʟʥʘʯʠʪʝʣʴʥʦ ʚʝʣʠʢʠ. ɼʦʩʪʘʪʦʯʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʥʘ ʧʨʦʩʪʝʡʰʝʤ ʧʝʨʝʢʨʝʩʪʢʝ 

ʤʦʞʝʪ ʙʳʪʴ 12 ʥʘʧʨʘʚʣʝʥʠʡ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. ɼʣʷ ʫʯʘʩʪʢʘ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʡ 

ʩʝʪʠ ʩ 10 ʪʘʢʠʤʠ ʧʝʨʝʩʝʯʝʥʠʷʤʠ ʨʝʯʴ ʠʜʝʪ ʫʞʝ ʦ 120 ʥʘʧʨʘʚʣʝʥʠʷʭ, ʧʦʵʪʦʤʫ ʧʨʦʩʪʦ 

ʥʝʦʙʭʦʜʠʤʘ ʤʠʥʠʤʠʟʘʮʠʷ ʟʘʜʝʨʞʝʢ ʧʦ ʢʘʞʜʦʤʫ ʠʟ ʵʪʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʧʦʩʪʦʷʥʥʦ ʠʟʤʝʥʷʝʪʩʷ ʚʦ ʚʨʝʤʝʥʠ ʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʂʨʦʤʝ ʪʦʛʦ, ʙʝʟ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʝʚʦʟʤʦʞʥʦ ʧʣʘʥʠʨʦʚʘʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʳʭ ʠ 

ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʦʙʲʝʢʪʦʚ, ʩʭʝʤ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʨʦʞʥʦʛʦ 

ʜʚʠʞʝʥʠʷ, ʜʝʡʩʪʚʠʡ ʧʨʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʘ ʪʘʢʞʝ ʨʝʰʝʥʠʝ ʨʷʜʘ ʜʨʫʛʠʭ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ [1].  

ʀʥʬʦʨʤʘʪʠʚʥʳʤ ʠ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʚʠʞʝʥʠʷ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʧʦ ʘʚʪʦʤʘʛʠʩʪʨʘʣʠ ʷʚʣʷʶʪʩʷ ʢʣʝʪʦʯʥʳʝ ʘʚʪʦʤʘʪʳ. ʂʣʝʪʦʯʥʳʝ 

ʘʚʪʦʤʘʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʠʜʝʘʣʠʟʘʮʠʶ ʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʚʨʝʤʷ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʜʠʩʢʨʝʪʥʳʤʠ, ʘ ʬʠʟʠʯʝʩʢʠʝ ʚʝʣʠʯʠʥʳ ʧʨʠʥʠʤʘʶʪ 

ʥʘ ʢʦʥʝʯʥʦʤ ʤʥʦʞʝʩʪʚʝ ʜʠʩʢʨʝʪʥʳʝ ʟʥʘʯʝʥʠʷ. ʃʶʙʦʡ ʢʣʝʪʦʯʥʳʡ ʘʚʪʦʤʘʪ ʩʦʩʪʦʠʪ ʠʟ 

ʨʝʛʫʣʷʨʥʦʡ ʨʘʚʥʦʤʝʨʥʦʡ ʨʝʰʝʪʢʠ, ʦʙʳʯʥʦ ʢʦʥʝʯʥʦʡ ʩʪʝʧʝʥʠ, ʩ ʜʠʩʢʨʝʪʥʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ, 

ʟʘʥʠʤʘʶʱʝʡ ʨʘʟʣʠʯʥʳʝ ʤʝʩʪʘ. ʉʦʩʪʦʷʥʠʝ ʢʣʝʪʦʯʥʦʛʦ ʘʚʪʦʤʘʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʥʘʯʝʥʠʷʤʠ 

ʧʝʨʝʤʝʥʥʳʭ ʥʘ ʢʘʞʜʦʤ ʫʯʘʩʪʢʝ. ʕʪʠ ʧʝʨʝʤʝʥʥʳʝ ʙʫʜʫʪ ʦʙʥʦʚʣʝʥʳ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘ ʦʩʥʦʚʝ 

ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ ʚ ʠʭ ʨʘʡʦʥʝ ʥʘ ʧʨʝʜʳʜʫʱʝʤ ʰʘʛʝ ʧʦ ʚʨʝʤʝʥʠ, ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʥʘʙʦʨʦʤ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ. ʇʦʢʘʟʘʪʝʣʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʯʘʱʝ 

ʚʩʝʛʦ ʧʦʣʫʯʘʶʪ ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʚʦʣʶʮʠʠ ʢʣʝʪʦʯʥʦʛʦ ʘʚʪʦʤʘʪʘ 

ʩ ʪʝʯʝʥʠʝʤ ʧʨʦʤʝʞʫʪʢʘ ʚʨʝʤʝʥʠ. 

ɺ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʣʠʩʴ ʜʚʘ ʩʧʦʩʦʙʘ ï 

ʜʝʪʝʨʤʠʥʠʩʪʠʯʝʩʢʠʡ ʠ ʚʝʨʦʷʪʥʦʩʪʥʳʡ (ʩʪʦʭʘʩʪʠʯʝʩʢʠʡ) [2].  

ɺ ʦʩʥʦʚʫ ʜʝʪʝʨʤʠʥʠʥʠʨʦʚʘʥʥʳʭ ʤʦʜʝʣʝʡ ʣʝʛʣʘ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ 

ʦʪʜʝʣʴʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʥʘʧʨʠʤʝʨ, ʪʘʢʠʤʠ, ʢʘʢ ʩʢʦʨʦʩʪʴ ʠ ʜʠʩʪʘʥʮʠʷ ʤʝʞʜʫ 

ʘʚʪʦʤʦʙʠʣʷʤʠ ʚ ʧʦʪʦʢʝ ʜʚʠʞʝʥʠʷ. ɺ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ ʪʨʘʥʩʧʦʨʪʥʳʡ ʧʦʪʦʢ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʧʨʦʮʝʩʩ. ɺʩʝ ʤʦʜʝʣʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ ʧʨʠʥʷʪʦ 

ʨʘʟʜʝʣʷʪʴ ʥʘ ʪʨʠ ʢʣʘʩʩʘ: ʤʦʜʝʣʠ-ʘʥʘʣʦʛʠ, ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʤʦʜʝʣʠ ʠ ʤʦʜʝʣʠ ʩʣʝʜʦʚʘʥʠʷ ʟʘ 

ʣʠʜʝʨʦʤ. ɺ ʤʦʜʝʣʷʭ-ʘʥʘʣʦʛʘʭ ʜʚʠʞʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʫʧʦʜʦʙʣʷʝʪʩʷ, ʢʘʢʦʤʫ ʣʠʙʦ 

ʬʠʟʠʯʝʩʢʦʤʫ ʧʦʪʦʢʫ. ʕʪʦʪ ʢʣʘʩʩ ʤʦʜʝʣʝʡ ʥʘʟʳʚʘʶʪ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʤ.  

ʋ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʤʦʜʝʣʝʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʧʦʪʦʢ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʨʝʟʫʣʴʪʘʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʵʣʝʤʝʥʪʘʭ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ. ʀʟ-ʟʘ ʞʝʩʪʢʦʛʦ 

ʭʘʨʘʢʪʝʨʘ ʦʛʨʘʥʠʯʝʥʠʡ ʩʝʪʠ ʠ ʤʘʩʩʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ ʜʚʠʞʝʥʠʷ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ ʧʦʪʦʢʝ 

ʩʢʣʘʜʳʚʘʶʪʩʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʯʝʨʝʜʝʡ, ʠʥʪʝʨʚʘʣʦʚ, ʟʘʛʨʫʟʦʢ ʧʦ ʧʦʣʦʩʘʤ 
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ʜʦʨʦʛʠ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ. ʊʘʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʥʦʩʷʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʪʦʭʘʩʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ ʩʪʘʣʠ ʧʨʠʤʝʥʷʪʴʩʷ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠʜʝʠ, ʘ ʪʘʢ ʞʝ ʤʝʪʦʜʳ ʠ ʘʣʛʦʨʠʪʤʳ ʥʝʣʠʥʝʡʥʦʡ 

ʜʠʥʘʤʠʢʠ. ʆʥʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳ ʙʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ ʧʦʪʦʢʝ ʫʩʪʦʡʯʠʚʳʭ ʠ 

ʥʝʫʩʪʦʡʯʠʚʳʭ ʨʝʞʠʤʦʚ ʜʚʠʞʝʥʠʷ, ʧʦʪʝʨʴ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʫʩʣʦʚʠʡ ʜʚʠʞʝʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʥʝʣʠʥʝʡʥʳʭ ʦʙʨʘʪʥʳʭ ʩʚʷʟʝʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʙʦʣʴʰʦʤ ʯʠʩʣʝ 

ʧʝʨʝʤʝʥʥʳʭ ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʠʩʪʝʤʳ [3]. 

ɺ ʤʦʜʝʣʷʭ ʩʣʝʜʦʚʘʥʠʷ ʟʘ ʣʠʜʝʨʦʤ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʥʘʣʠʯʠʠ ʩʚʷʟʠ 

ʤʝʞʜʫ ʧʝʨʝʤʝʱʝʥʠʝʤ ʚʝʜʦʤʦʛʦ ʠ ʛʦʣʦʚʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ. ʇʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʪʝʦʨʠʠ ʚ ʤʦʜʝʣʷʭ 

ʵʪʦʡ ʛʨʫʧʧʳ ʫʯʠʪʳʚʘʣʦʩʴ ʚʨʝʤʷ ʨʝʘʢʮʠʠ ʚʦʜʠʪʝʣʝʡ, ʠʩʩʣʝʜʦʚʘʣʦʩʴ ʜʚʠʞʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ ʥʘ ʤʥʦʛʦʧʦʣʦʩʥʳʭ ʜʦʨʦʛʘʭ, ʠʟʫʯʘʣʘʩʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʜʚʠʞʝʥʠʷ. ʇʦʵʪʦʤʫ ʜʘʥʥʳʡ 

ʢʣʘʩʩ ʤʦʜʝʣʝʡ ʥʘʟʳʚʘʣʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʤʠ [4]. 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʤʦʜʝʣʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ ʥʘ ʦʩʥʦʚʝ ʢʦʥʮʝʧʮʠʠ ʢʣʝʪʦʯʥʳʭ 

ʘʚʪʦʤʘʪʦʚ ʧʦʢʘʟʳʚʘʶʪ ʠʥʪʝʨʝʩʥʳʝ ʠ ʨʝʘʣʠʩʪʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʅʘʙʦʨ ʚʦʟʤʦʞʥʳʭ ʧʨʘʚʠʣ ʠ 

ʩʦʩʪʦʷʥʠʡ ʢʣʝʪʦʯʥʦʛʦ ʘʚʪʦʤʘʪʘ, ʦʛʨʘʥʠʯʠʚʘʝʤʳʡ ʚʦʦʙʨʘʞʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʪʝʣʷ, 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʩʣʦʞʥʦʛʦ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ. 
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ʀʉʉʃɽɼʆɺɸʅʀɽ ʄʀʅʀʄɸʃʔʅʆʁ ɼʃʀʅʓ ɼɺʋʍʇʋʊʅʓʍ ɺʉʊɸɺʆʂ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʠʥʠʤʘʣʴʥʦʡ ʜʣʠʥʳ 

ʜʚʫʭʧʫʪʥʳʭ ʚʩʪʘʚʦʢ ʦʜʥʦʧʫʪʥʳʭ ʣʠʥʠʡ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʛʨʘʬʠʢʘ. ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ 

ʩʪʘʥʜʘʨʪʥʘʷ ʜʣʠʥʘ ʚ 3 ʙʣʦʢ-ʫʯʘʩʪʢʘ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʙʝʟʦʩʪʘʥʦʚʦʯʥʳʡ ʧʨʦʧʫʩʢ 

ʧʦʝʟʜʦʚ ʪʦʣʴʢʦ ʧʨʠ ʥʝʧʘʢʝʪʥʦʤ ʛʨʘʬʠʢʝ. ʆʜʥʘʢʦ, ʚ ʦʧʝʨʘʪʠʚʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʙʦʪʳ ʫʯʘʩʪʢʘ 

ʠʤʝʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʯʘʪʠʯʥʦ-ʧʘʢʝʪʥʦʛʦ ʠ ʧʘʢʝʪʥʦʛʦ ʛʨʘʬʠʢʦʚ. ʇʨʠ ʵʪʦʤ 

ʜʚʫʭʧʫʪʥʘʷ ʚʩʪʘʚʢʘ ʩʪʘʥʜʘʨʪʥʦʡ ʜʣʠʥʳ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʝʟʦʩʪʘʥʦʚʦʯʥʦʝ ʩʢʨʝʱʝʥʠʝ 

ʧʦʝʟʜʦʚ. ʇʦʵʪʦʤʫ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʝʜʣʦʞʥʳ ʬʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ ʜʣʠʥʳ ʜʚʫʭʧʫʪʥʦʡ 

ʚʩʪʘʚʢʠ ʚ ʫʩʣʦʚʠʷʭ ʧʨʠʤʝʥʝʥʠʷ ʯʘʩʪʠʯʦ-ʧʘʢʝʪʥʦʛʦ ʠ ʧʘʢʝʪʥʦʛʦ ʪʠʧʦʚ ʛʨʘʬʠʢʘ.   

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʚʫʭʧʫʪʥʘʷ ʚʩʪʘʚʢʘ, ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʛʨʘʬʠʢ ʜʚʠʞʝʥʠʷ 

ʧʦʝʟʜʦʚ, ʦʜʥʦʧʫʪʥʳʡ ʫʯʘʩʪʦʢ. 
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ɸbstract. The article present results of a study of the minimum length of double-track inserts 

of single-track lines with different types of graphics. Determined that the standard length in 3 block 

sections allows to implement non-stop pass trains only with single train schedule. However, in 

operational conditions section there is a need for the use of part-batch and batch schedules. At the 

same time, the double-track insertion of standard length does not provide a non-stop crossing of 

trains. The study therefore proposed the formula to calculate the length of double-track inserts in 

the application of partially-batch and batch types of the schedule. 

Key words: double-track insert, traffic capacity, train schedule, single-track section. 

 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʙʦʪʳ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʧʝʨʝʜ ʞʝʣʝʟʥʳʤʠ 

ʜʦʨʦʛʘʤʠ ʚʩʪʘʝʪ ʚʦʧʨʦʩ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʫʯʘʩʪʢʦʚ 

ʧʨʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʪʝʭʥʠʯʝʩʢʦʡ ʦʩʥʘʱʝʥʥʦʩʪʠ ʙʝʟ ʧʨʠʚʣʝʯʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʳʭ ʦʙʲʝʤʦʚ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʥʚʝʩʪʠʮʠʡ [1, 2].  

ɺ ʫʩʣʦʚʠʷʭ ʚʦʟʨʘʩʪʘʶʱʠʭ ʧʦʪʦʢʦʚ ʧʦʝʟʜʦʚ ʜʣʷ ʦʜʥʦʧʫʪʥʳʭ ʫʯʘʩʪʢʦʚ, ʢʦʵʬʬʠʮʠʝʥʪ 

ʟʘʧʦʣʥʝʥʠʷ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢʦʪʦʨʳʭ ʧʨʠʙʣʠʞʘʝʪʩʷ ʠʣʠ ʧʨʝʚʳʩʠʣ ʜʦʧʫʩʪʠʤʦʝ 

ʟʥʘʯʝʥʠʝ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢʦʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʤʝʨʦʧʨʠʷʪʠʝ ʢʘʢ 

ʧʨʠʤʝʥʝʥʠʝ ʜʨʫʛʠʭ ʪʠʧʦʚ ʛʨʘʬʠʢʘ, ʥʘʧʨʠʤʝʨ, ʯʘʩʪʠʯʥʦ-ʧʘʢʝʪʥʦʛʦ ʠʣʠ ʧʘʢʝʪʥʦʛʦ ʧʨʠ 

ʨʘʟʣʠʯʥʦʤ ʯʠʩʣʝ ʧʦʝʟʜʦʚ ʚ ʧʘʢʝʪʝ ʧʨʠ ʘʚʪʦʙʣʦʢʠʨʦʚʢʝ [3]. ʆʜʥʘʢʦ ʜʣʷ ʦʜʥʦʧʫʪʥʳʭ 

ʧʝʨʝʛʦʥʦʚ ʩ ʜʚʫʭʧʫʪʥʳʤʠ ʚʩʪʘʚʢʘʤʠ ʩʪʘʥʜʘʨʪʥʦʡ ʜʣʠʥʳ ʦʧʪʠʤʘʣʴʥʳʤ ʪʠʧʦʤ ʛʨʘʬʠʢʘ 

ʷʚʣʷʝʪʩʷ ʥʝʧʘʢʝʪʥʳʡ ʠ ʚ ʥʦʨʤʘʪʠʚʥʦʡ ʀʥʩʪʨʫʢʮʠʠ [3] ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʜʨʫʛʠʭ ʪʠʧʦʚ ʛʨʘʬʠʢʘ.  

ʉʪʘʥʜʘʨʪʥʘʷ ʜʣʠʥʘ ʜʚʫʭʧʫʪʥʦʡ ʚʩʪʘʚʢʠ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʨʦʠʟʚʦʜʠʪʴ ʙʝʟʦʩʪʘʥʦʚʦʯʥʦʝ 

ʩʢʨʝʱʝʥʠʝ ʧʦʝʟʜʦʚ ʧʨʠ ʠʭ ʥʝʧʘʢʝʪʥʦʡ ʧʨʦʢʣʘʜʢʝ, ʩʦʩʪʘʚʣʷʝʪ ʪʨʠ ʙʣʦʢ-ʫʯʘʩʪʢʘ. ɼʣʠʥʥʘ 

ʦʜʥʦʛʦ ʙʣʦʢ-ʫʯʘʩʪʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʤʝʥʝʝ ʪʦʨʤʦʟʥʦʛʦ ʧʫʪʠ ʛʨʫʟʦʚʦʛʦ ʧʦʝʟʜʘ ʛʨʘʬʠʢʦʚʦʡ 

ʤʘʩʩʳ ʠ ʜʣʠʥʳ ʥʘ ʨʘʩʯʝʪʥʦʤ ʫʢʣʦʥʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʜʚʫʭʧʫʪʥʦʡ 

ʚʩʪʘʚʢʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʟʜʝʣʴʥʳʤ ʧʫʥʢʪʦʤ ʧʦʧʝʨʝʯʥʦʛʦ ʧʦʣʫʧʨʦʜʦʣʴʥʦʛʦ ʠʣʠ 

ʧʨʦʜʦʣʴʥʦʛʦ ʪʠʧʦʚ ʩʦʩʪʦʠʪ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʢʣʶʯʝʥʠʷ ʦʩʪʘʥʦʚʦʯʥʦʛʦ ʩʢʨʝʱʝʥʠʷ ʧʦʝʟʜʦʚ ʠ 

ʩʦʢʨʘʱʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʩʪʘʥʦʚʢʘʤʠ ʧʦʝʟʜʦʚ ʠ ʧʦʝʟʜʦ-ʯʘʩʘʤʠ 

ʧʨʦʩʪʦʝʚ [4]. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʨʠʤʝʥʝʥʠʝ ʯʘʩʪʠʯʥʦ-ʧʘʢʝʪʥʦʛʦ ʠ ʧʘʢʝʪʥʦʛʦ ʪʠʧʦʚ ʛʨʘʬʠʢʘ ʧʨʠ 

ʫʩʣʦʚʠʠ ʙʝʟʦʩʪʘʥʦʚʦʯʥʦʛʦ ʩʢʨʝʱʝʥʠʷ ʧʦʝʟʜʦʚ ʧʦʟʚʦʣʠʣʦ ʙʳ ʧʦʚʳʩʠʪʴ ʧʨʦʧʫʩʢʥʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ʦʜʥʦʧʫʪʥʦʛʦ ʫʯʘʩʪʢʘ. 

ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʦʧʨʝʜʝʣʝʥʠʷ ʤʠʥʠʤʘʣʴʥʦʡ 

ʥʝʦʙʭʦʜʠʤʦʡ ʠ ʜʦʩʪʘʪʦʯʥʦʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʜʚʫʭʧʫʪʥʦʡ ʚʩʪʘʚʢʠ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʯʘʩʪʠʯʥʦ-

ʧʘʢʝʪʥʦʛʦ ʠ ʧʘʢʝʪʥʦʛʦ ʪʠʧʦʚ ʛʨʘʬʠʢʘ ʚ ʫʩʣʦʚʠʷʭ ʨʝʘʣʠʟʘʮʠʠ ʙʝʟʦʩʪʘʥʦʚʦʯʥʦʛʦ ʩʢʨʝʱʝʥʠʷ 

ʧʦʝʟʜʦʚ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʦʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠ ʛʨʘʬʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʜʚʫʭʧʫʪʥʦʡ ʚʩʪʘʚʢʠ ʜʣʷ ʯʘʩʪʠʯʥʦ-ʧʘʢʝʪʥʦʛʦ ʠ ʧʘʢʝʪʥʦʛʦ ʪʠʧʦʚ 

ʛʨʘʬʠʢʘ ʧʨʠ ʯʠʩʣʝ ʧʦʝʟʜʦʚ ʧʘʢʝʪʝ ʨʘʚʥʦʤ 2 ʚ ʫʩʣʦʚʠʷʭ ʨʝʘʣʠʟʘʮʠʠ ʙʝʟʦʩʪʘʥʦʚʦʯʥʦʛʦ 

ʩʢʨʝʱʝʥʠʷ ʧʦʝʟʜʦʚ ʜʦʣʞʥʘ ʦʪʚʝʯʘʪʴ ʩʣʝʜʫʶʱʝʤʫ ʥʝʦʙʭʦʜʠʤʦʤʫ ʫʩʣʦʚʠʶ:  

60/)(5 / ʦʪʢʨʧʨʠʛʢʦʥʪʚʦʩʫʙʥʝʦʙ ttttVLL ++++= , (1) 

ʛʜʝ ʫʙL /  - ʜʣʠʥʘ ʦʜʥʦʛʦ ʙʣʦʢ-ʫʯʘʩʪʢʘ, ʢʤ; 

ʚʦʩt  - ʚʨʝʤʷ ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ ʤʘʰʠʥʠʩʪʦʤ ʩʤʝʥʳ ʦʛʥʷ ʩʚʝʪʦʬʦʨʘ, ʤʠʥ; 

ʢʦʥʪt  - ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʢʦʥʪʨʦʣʷ ʜʝʞʫʨʥʳʤ ʧʦ ʩʪʘʥʮʠʠ (ɼʉʇ) ʧʨʦʩʣʝʜʦʚʘʥʠʷ 

ʧʦʝʟʜʘ, ʚʢʣʶʯʘʷ ʜʘʯʫ ʙʣʦʢ-ʩʠʛʥʘʣʘ ʧʨʦʩʣʝʜʦʚʘʥʠʷ, ʤʠʥ; 

ʧʨʠʛt  - ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʤʘʨʰʨʫʪʘ ʦʪʧʨʘʚʣʝʥʠʷ ʧʦʝʟʜʫ, ʚʢʣʶʯʘʷ 

ʧʝʨʝʛʦʚʦʨʳ ʦ ʜʚʠʞʝʥʠʠ ʧʦʝʟʜʦʚ ʤʝʞʜʫ ɼʉʇ ʠ ʧʦʜʘʯʫ ɼʉʇ ʙʣʦʢ-ʩʠʛʥʘʣʘ ʩʦʛʣʘʩʠʷ, ʤʠʥ; 



ʄʘʪʝʨʠʘʣʳ IV ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

çʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘè (24 ʤʘʷ 2018 ʛ.) 
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ʦʪʢʨt  - ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʪʢʨʳʪʠʷ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʧʦʝʟʜʫ, ʤʠʥ; 

60 ï ʧʝʨʝʚʦʜ ʤʠʥʫʪ ʚ ʯʘʩʳ. 

ɺʨʝʤʝʥʘ ʚ ʬʦʨʤʫʣʝ (1) ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʀʥʩʪʨʫʢʮʠʝʡ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʩʪʘʥʮʠʦʥʥʳʭ ʠ ʤʝʞʧʦʝʟʜʥʳʭ ʠʥʪʝʨʚʘʣʦʚ [5]. 

ʇʦʩʢʦʣʴʢʫ ʜʣʠʥʘ ʜʚʫʭʧʫʪʥʦʡ ʚʩʪʘʚʢʠ ʜʦʣʞʥʘ ʙʳʪʴ ʢʨʘʪʥʘ ʜʣʠʥʝ ʙʣʦʢ-ʫʯʘʩʪʢʘ, ʪʦ 

ʚʦʟʥʠʢʘʝʪ ʜʦʩʪʘʪʦʯʥʦʝ ʫʩʣʦʚʠʝ ʩ ʦʢʨʫʛʣʝʥʠʝʤ ʟʥʘʯʝʥʠʷ ʯʠʩʣʘ ʙʣʦʢ-ʫʯʘʩʪʢʦʚ ʜʚʫʭʧʫʪʥʦʡ 

ʚʩʪʘʚʢʠ ʚ ʙʦʣʴʰʫʶ ʩʪʦʨʦʥʫ ʜʦ ʮʝʣʦʛʦ ʯʠʩʣʘ: 
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= .  (2) 

ʈʝʟʫʣʴʪʘʪʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʠʥʘ ʜʚʫʭʧʫʪʥʦʡ ʚʩʪʘʚʢʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʩʪʘʥʦʚʦʯʥʦʛʦ ʩʢʨʝʱʝʥʠʷ 

ʧʦʝʟʜʦʚ ʧʨʠ ʯʘʩʪʠʯʥʦ-ʧʘʢʝʪʥʦʤ ʠ ʧʘʢʝʪʥʦʤ ʪʠʧʘʭ ʛʨʘʬʠʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 6,25 ʙʣʦʢ-

ʫʯʘʩʪʢʘ ʠʣʠ 9,38 ʢʤ, ʜʦʩʪʘʪʦʯʥʘʷ ï 7 ʙʣʦʢ-ʫʯʘʩʪʢʦʚ ʠʣʠ 10,5 ʢʤ (ʧʨʠ ʨʘʩʯʝʪʥʦʡ ʜʣʠʥʝ ʦʜʥʦʛʦ 

ʙʣʦʢ-ʫʯʘʩʪʢʘ 1,5 ʢʤ).  

ɺʳʚʦʜʳ: ʚ ʫʩʣʦʚʠʷʭ ʚʦʟʨʘʩʪʘʶʱʝʛʦ ʧʦʪʦʢʘ ʧʦʝʟʜʦʚ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʦʩʚʦʝʥʠʷ 

ʦʙ̡ʝʤʦʚ ʧʝʨʝʚʦʟʦʢ ʥʘ ʦʜʥʦʧʫʪʥʳʭ ʫʯʘʩʪʢʘʭ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʦʦʨʫʞʝʥʠʝ ʜʚʫʭʧʫʪʥʳʭ ʚʩʪʘʚʦʢ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʜʣʠʥʳ ʚ ʪʨʠ ʙʣʦʢ-ʫʯʘʩʪʢʘ ʠ ʧʨʠʤʝʥʝʥʠʝ ʥʝʧʘʢʝʪʥʦʛʦ ʪʠʧʘ ʛʨʘʬʠʢʘ. ʇʨʠ 

ʜʘʣʴʥʝʡʰʝʤ ʨʦʩʪʝ ʦʙʲʝʤʦʚ ʧʝʨʝʚʦʟʦʢ ʥʘʜʣʝʞʠʪ ʫʜʣʠʥʠʪʴ ʜʚʫʭʧʫʪʥʫʶ ʚʩʪʘʚʢʫ ʜʦ ʜʣʠʥʳ, 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʡ ʜʦʩʪʘʪʦʯʥʦʤʫ ʫʩʣʦʚʠʶ (7 ʙʣʦʢ-ʫʯʘʩʪʢʦʚ) ʠ ʧʨʠʤʝʥʠʪʴ ʯʘʩʪʠʯʥʦ-ʧʘʢʝʪʥʳʡ 

ʠʣʠ ʧʘʢʝʪʥʳʡ ʪʠʧ ʛʨʘʬʠʢʘ ʩ ʙʝʟʦʩʪʘʥʦʚʦʯʥʳʤ ʧʨʦʧʫʩʢʦʤ ʚʩʝʭ ʧʦʝʟʜʦʚ. ʆʜʥʘʢʦ, ʩʪʦʠʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʠʥʘ ʧʝʨʝʛʦʥʘ, ʥʘ ʢʦʪʦʨʦʤ ʪʨʝʙʫʝʪʩʷ ʨʘʩʧʦʣʦʞʠʪʴ ʜʚʫʭʧʫʪʥʫʶ ʚʩʪʘʚʢʫ 

ʜʣʠʥʦʡ 7 ʙʣʦʢ-ʫʯʘʩʪʢʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʘʤʦʡ ʜʚʫʭʧʫʪʥʦʡ 

ʚʩʪʘʚʢʠ ʠ ʜʚʫʭ ʥʦʚʳʭ ʧʝʨʝʛʦʥʦʚ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
1 ʉʪʨʘʪʝʛʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʆɸʆ çʈʦʩʩʠʡʩʢʠʝ ʞʝʣʝʟʥʳʝ ʜʦʨʦʛʠè ʥʘ 

ʧʝʨʠʦʜ ʜʦ 2015 ʛʦʜʘ (ɹʝʣʘʷ ʢʥʠʛʘ ʆɸʆ çʈɾɼè) [ʊʝʢʩʪ]. ï ʄ., 2007. ï 54 ʩ. 
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ʂ.ʀ. ʂʦʨʥʠʝʥʢʦ, ʘʩʧʠʨʘʥʪ 

ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʷ, ʛ. ʅʦʚʦʩʠʙʠʨʩʢ, ʈʌ 

 

ʈɸʉʏɽʊ ʊʆʏʂʀ ʇʆʃʅʆʁ ʆʉʊɸʅʆɺʂʀ ʆʊʎɽʇɸ ʉ ʋʏɽʊʆʄ ɼɺʀɾɽʅʀʗ 

ʆʊʎɽʇɸ ʅɸɿɸɼ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʚʦʧʨʦʩ ʨʘʩʯʝʪʘ ʪʦʯʢʠ ʦʩʪʘʥʦʚʢʠ ʦʪʮʝʧʘ ʠ 

ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʵʪʫ ʪʦʯʢʫ. ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʧʨʠ 

ʨʦʩʧʫʩʢʝ ʦʪʮʝʧʘ ʥʘ ʩʚʦʙʦʜʥʳʡ ʧʫʪʴ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʟʥʘʯʝʥʠʷ ʫʢʣʦʥʘ ʫʯʘʩʪʢʘ ʧʫʪʠ, 

ʥʘ ʢʦʪʦʨʦʤ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʦʪʮʝʧ. ɹʳʣ ʨʘʟʨʘʙʦʪʘʥ ʥʦʚʳʡ ʘʣʛʦʨʠʪʤ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʯʢʠ 

ʧʦʣʥʦʡ ʦʩʪʘʥʦʚʢʠ ʦʪʮʝʧʘ.  
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ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʦʪʮʝʧʘ, ʘʣʛʦʨʠʪʤ, ʭʦʨʦʰʠʡ ʙʝʛʫʥ, ʧʣʦʭʦʡ ʙʝʛʫʥ, ʪʦʯʢʘ ʧʨʠʮʝʣʠʚʘʥʠʷ, 

ʪʦʯʢʘ ʦʩʪʘʥʦʚʢʠ, ʧʦʣʥʘʷ ʪʦʯʢʘ ʦʩʪʘʥʦʚʢʠ 

 

CALCULATION OF THE POINT OF FULL STOPPING OF THE FRAUD WITH 

THE MOVEMENT  OF THE MOVEMENT OF THE FOLDER BACK  

 

ɸbstract. The problems of calculating the stop point of the car and the factors affecting of 

this point are considered. It is necessary to take into account the falling-gradient of the tracks. A 

new algorithm for calculating the full stop point of the car was developed. 

Key words: Simulated model, marshaling yard; classification tracks, car speed, algorithm, 

good runner, bad runner, clearance point, stop point, full stop point 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘ ʩʦʨʪʠʨʦʚʦʯʥʳʭ ʩʪʘʥʮʠʷʭ ʧʨʦʠʩʭʦʜʠʪ ʙʦʣʴʰʝ ʚʩʝʛʦ 

ʧʨʦʠʩʰʝʩʪʚʠʡ, ʫʛʨʦʞʘʶʱʠʭ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ [1]. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʜʚʠʞʝʥʠʷ ʥʘ ʩʦʨʪʠʨʦʚʦʯʥʳʭ ʛʦʨʢʘʭ ʥʝʦʙʭʦʜʠʤʦ ʥʝ ʜʦʧʫʩʢʘʪʴ ʩʪʦʣʢʥʦʚʝʥʠʷ ʩ ʧʦʚʳʰʝʥʥʦʡ 

ʩʢʦʨʦʩʪʴʶ ʠ ʥʘʛʦʥʳ ʦʪʮʝʧʦʚ. ʆʧʨʝʜʝʣʝʥʠʝ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʦʪʮʝʧʘ ʥʘ ʩʦʨʪʠʨʦʚʦʯʥʦʡ 

ʛʦʨʢʝ ʠ ʚ ʩʦʨʪʠʨʦʚʦʯʥʦʤ ʧʘʨʢʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʩʣʦʞʥʳʭ ʟʘʜʘʯ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʉʦʨʪʠʨʦʚʦʯʥʳʡ ʧʘʨʢ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʚʝʥʴʝʚ ʚ ʧʨʘʚʠʣʴʥʦʡ ʨʘʙʦʪʝ 

ʩʦʨʪʠʨʦʚʦʯʥʦʡ ʛʦʨʢʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʨʘʢʦʚ ʚʦʟʥʠʢʘʝʪ ʠʤʝʥʥʦ ʚ 

ʩʦʨʪʠʨʦʚʦʯʥʦʤ ʧʘʨʢʝ, ʢʦʛʜʘ ʚʘʛʦʥʳ ʩʦʫʜʘʨʷʶʪʩʷ ʩ ʧʦʚʳʰʝʥʥʦʡ ʩʢʦʨʦʩʪʴʶ. ʇʦʵʪʦʤʫ ʩʝʡʯʘʩ 

ʚʩʝ ʙʦʣʴʰʝ ʨʘʙʦʪ ʩʪʘʣʦ ʧʦʩʚʷʱʘʪʴʩʷ ʨʘʩʯʝʪʫ ʠʤʝʥʥʦ ʩʦʨʪʠʨʦʚʦʯʥʦʛʦ ʧʘʨʢʘ [2-4]. ʇʨʠ ʵʪʦʤ 

ʜʦ ʩʠʭ ʧʦʨ ʘʣʛʦʨʠʪʤ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʯʢʠ ʦʩʪʘʥʦʚʢʠ ʦʪʮʝʧʘ ʚ ʩʦʨʪʠʨʦʚʦʯʥʦʤ ʧʘʨʢʝ ʥʝ 

ʫʯʠʪʳʚʘʝʪ ʥʝʢʦʪʦʨʳʭ ʬʘʢʪʦʨʦʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠʮʝʣʴʥʦʝ ʪʦʨʤʦʞʝʥʠʝ ʧʦʩʣʝʜʫʶʱʠʭ 

ʦʪʮʝʧʦʚ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʘ ʦʩʥʦʚʝ ʥʝʧʨʘʚʠʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʝʘʣʴʥʦʡ ʪʦʯʢʝ 

ʦʩʪʘʥʦʚʢʠ ʦʪʮʝʧʘ. ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʚʳʰʝʥʥʦʡ ʩʢʦʨʦʩʪʠ ʩʦʫʜʘʨʝʥʠʷ ʚ ʧʘʨʢʝ, 

ʧʦʚʨʝʞʜʝʥʠʶ ʚʘʛʦʥʦʚ ʠ ʛʨʫʟʦʚ ʠ ʜʘʞʝ ʢ ʚʳʭʦʜʫ ʦʪʮʝʧʘ ʚ ʩʪʨʝʣʦʯʥʫʶ ʟʦʥʫ ʥʘʚʩʪʨʝʯʫ 

ʨʦʩʧʫʩʢʫ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʤʝʩʪʦ ʦʩʪʘʥʦʚʢʠ ʦʪʮʝʧʘ ʠ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʦʛʦ ʘʣʛʦʨʠʪʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʯʢʠ ʦʩʪʘʥʦʚʢʠ ʦʪʮʝʧʘ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʝʥ ʨʝʘʣʴʥʳʡ ʧʨʦʬʠʣʴ ʩʦʨʪʠʨʦʚʦʯʥʦʛʦ 

ʧʘʨʢʘ ʦʜʥʦʡ ʠʟ ʩʪʘʥʮʠʡ. ɼʣʠʥʘ ʧʫʪʠ ʦʪ ʧʘʨʢʦʚʦʡ ʪʦʨʤʦʟʥʦʡ ʧʦʟʠʮʠʠ ʜʦ ʦʭʨʘʥʥʳʭ 

ʪʦʨʤʦʟʥʳʭ ʙʘʰʤʘʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 900 ʤʝʪʨʦʚ. ʇʨʠ ʵʪʦʤ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʚ 600 ʤʝʪʨʦʚ 

ʥʘʯʠʥʘʝʪʩʷ ʧʨʦʪʠʚʦʫʢʣʦʥ. ʇʨʠ ʵʪʦʤ ʥʘ ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪʢʘʭ ʚʝʣʠʯʠʥʘ ʧʨʦʪʠʚʦʫʢʣʦʥʘ 

ʩʦʩʪʘʚʣʷʝʪ -3%. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʩʝʭ ʘʣʛʦʨʠʪʤʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʜʘʥʥʳʝ 

ʘʣʛʦʨʠʪʤʳ ʧʨʘʚʠʣʴʥʦ ʨʘʙʦʪʘʶʪ ʪʦʣʴʢʦ ʧʨʠ ʚʳʧʫʩʢʝ ʦʪʮʝʧʘ ʥʘ ʧʫʪʴ, ʥʘ ʢʦʪʦʨʦʤ ʫʞʝ ʩʪʦʷʪ 

ʚʘʛʦʥʳ. ʇʨʠ ʵʪʦʤ ʦʥʠ ʥʠʢʘʢ ʥʝ ʫʯʠʪʳʚʘʶʪ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʦʪʮʝʧ ʧʦ ʢʘʢʠʤ-ʣʠʙʦ ʧʨʠʯʠʥʘʤ 

ʥʝ ʜʦʢʘʪʠʣʩʷ ʜʦ ʩʪʦʷʱʠʭ ʚʘʛʦʥʦʚ ʠʣʠ ʦʥ ʚʳʧʫʩʢʘʝʪʩʷ ʥʘ ʩʚʦʙʦʜʥʳʡ ʧʫʪʴ. ɺ ʵʪʠʭ ʩʣʫʯʘʷʭ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʦʪʮʝʧ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦ ʥʘʯʥʝʪ 

ʜʚʠʞʝʥʠʝ ʥʘʟʘʜ ʚ ʩʪʦʨʦʥʫ ʩʧʫʩʢʥʦʡ ʯʘʩʪʠ. ɽʩʣʠ ʧʨʠ ʵʪʦʤ ʟʘ ʥʠʤ ʩʣʝʜʫʝʪ ʝʱʝ ʦʜʠʥ ʦʪʮʝʧ, ʪʦ 

ʪʦʛʜʘ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʩʦʫʜʘʨʝʥʠʝ ʩ ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʴʶ. 

ɽʩʣʠ ʜʣʷ ʦʪʮʝʧʘ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴ ʫʩʣʦʚʠʝ ʪʨʦʛʘʥʠʷ ʦʪʮʝʧʘ ʩ ʤʝʩʪʘ, ʪʦ ʪʦʛʜʘ ʦʪʮʝʧ ʥʝ 

ʦʩʪʘʥʦʚʠʪʩʷ ʥʘ ʧʨʦʪʠʚʦʫʢʣʦʥʝ, ʘ ʧʦʢʘʪʠʪʩʷ ʥʘʟʘʜ ʚ ʩʪʦʨʦʥʫ ʩʧʫʩʢʥʦʡ ʯʘʩʪʠ. ʇʨʠ ʵʪʦʤ, 

ʪʦʯʢʦʡ ʦʩʪʘʥʦʚʢʠ ʦʪʮʝʧʘ ʥʝʦʙʭʦʜʠʤʦ ʩʯʠʪʘʪʴ ʪʦʯʢʫ, ʢʦʛʜʘ ʦʥ ʦʩʪʘʥʦʚʠʪʩʷ ʧʦʩʣʝ ʜʚʠʞʝʥʠʷ 

ʥʘʟʘʜ. ɺ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʦʬʠʣʴ ʩʦʨʪʠʨʦʚʦʯʥʦʛʦ ʧʘʨʢʘ ʩʠʣʴʥʦ ʠʟʤʝʥʷʝʪʩʷ.  

ɼʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʯʢʠ ʦʩʪʘʥʦʚʢʠ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʥʝʨʘʚʝʥʩʪʚʦ 

(1). ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ ʘʣʛʦʨʠʪʤ ʨʘʩʯʝʪʘ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʦʪʮʝʧʘ ʩ ʫʯʝʪʦʤ 

ʚʝʨʦʷʪʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʦʪʮʝʧʘ ʥʘʟʘʜ. 
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ʅʘʯʘʣʦ

ɺʚʦʜ ʥʘʯʘʣʴʥʳʭ ʜʘʥʥʳʭ: ʤʘʩʩʳ, 

ʪʠʧʘ, ʢʦʣʠʯʝʩʪʚʘ ʚʘʛʦʥʦʚ, 

ʥʘʯʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʠ ʜʨ.

ɺʳʯʠʩʣʝʥʠʝ ʦʙʱʠʭ ʜʘʥʥʳʭ: ʥʘʛʨʫʟʢʠ ʥʘ ʦʜʥʫ ʦʩʴ, ʨʘʩʩʪʦʷʥʠʷ 

ʤʝʞʜʫ ʢʦʣʝʩʥʳʤʠ ʧʘʨʘʤʠ, ʫʩʢʦʨʝʥʠʷ ʩʠʣʳ ʪʷʞʝʩʪʠ ʩ ʫʯʝʪʦʤ 

ʠʥʝʨʮʠʠ ʚʨʘʱʘʶʱʠʭʩʷ ʯʘʩʪʝʡ ʠ ʜʨ. 

ɿʘʧʠʩʴ ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʠ ʠ ʩʢʦʨʦʩʪʠ ʚ 

ʷʯʝʡʢʫ ʪʝʢʫʱʝʡ ʩʢʦʨʦʩʪʠ ʠ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ

ɺʳʯʠʩʣʝʥʠʝ ʩʫʤʤʘʨʥʦʛʦ 

ʫʜʝʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ

ɺʳʯʠʩʣʝʥʠʝ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ 

ʩʣʝʜʫʶʱʝʡ ʪʦʯʢʠ

ʈʘʩʯʝʪ ʩʢʦʨʦʩʪʠ ʚ 

ʩʣʝʜʫʶʱʝʡ ʪʦʯʢʝ

ʉʢʦʨʦʩʪʴ ʚ ʩʣʝʜʫʶʱʝʡ 

ʪʦʯʢʝ ʨʘʚʥʘ 0?
ʅʝʪ

ɿʘʧʠʩʴ 

ʩʣʝʜʫʶʱʝʡ ʪʦʯʢʠ 

ʠ ʩʢʦʨʦʩʪʠ ʚ 

ʷʯʝʡʢʫ ʪʝʢʫʱʝʡ 

ʩʢʦʨʦʩʪʠ ʠ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ɼʘ

ʋʩʣʦʚʠʝ ʪʨʦʛʘʥʠʷ ʦʪʮʝʧʘ 

ʚʳʧʦʣʥʷʝʪʩʷ?
ɼʘ

ʅʘʯʘʣʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʜʚʠʞʝʥʠʷ ʥʘʟʘʜ 

ʅʝʪ

ɺʳʚʦʜ ʩʣʝʜʫʶʱʝʡ ʪʦʯʢʠ, 

ʢʘʢ ʪʦʯʢʠ ʦʩʪʘʥʦʚʢʠ 

ʦʪʮʝʧʘ

ʂʦʥʝʮ

 
 

ʈʠʩʫʥʦʢ 1 ï ɸʣʛʦʨʠʪʤ ʧʦʠʩʢʘ ʢʦʥʝʯʥʦʡ ʪʦʯʢʠ ʦʩʪʘʥʦʚʢʠ ʦʪʮʝʧʘ, ʩ ʫʯʝʪʦʤ 

ʚʦʟʤʦʞʥʦʩʪʠ ʪʨʦʛʘʥʠʷ ʦʪʮʝʧʘ ʥʘʟʘʜ. 
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ʆʩʥʦʚʥʳʤ ʦʪʣʠʯʠʝʤ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʦʪ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʨʘʥʝʝ ʷʚʣʷʶʪʩʷ: 

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʫʩʣʦʚʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʦʪʮʝʧ ʧʦʩʣʝ ʦʩʪʘʥʦʚʢʠ ʚ ʩʦʨʪʠʨʦʚʦʯʥʦʤ ʧʘʨʢʝ 
ʤʦʞʝʪ ʪʨʦʥʫʪʴʩʷ ʥʘʟʘʜ; 

¶ ʠʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʜʚʠʞʝʥʠʷ ʦʪʮʝʧʘ ʧʨʠ ʪʨʦʛʘʥʠʠ ʝʛʦ ʚ ʩʪʦʨʦʥʫ ʛʦʨʙʘ 
ʛʦʨʢʠ; 

¶ ʨʘʩʯʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʪʦʯʢʠ ʦʩʪʘʥʦʚʢʠ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ 

ʜʚʠʞʝʥʠʷ ʦʪʮʝʧʘ ʚ ʩʦʨʪʠʨʦʚʦʯʥʦʤ ʧʘʨʢʝ "ʉʦʨʪʇʘʨʢ" [5]. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʠʤʝʨ 

ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʬʠʣʷ ʧʫʪʠ ʩʦʨʪʠʨʦʚʦʯʥʦʛʦ ʧʘʨʢʘ. 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʦʪʮʝʧʘ ʚ ʩʦʨʪʠʨʦʚʦʯʥʦʤ ʧʘʨʢʝ ʦʪ 

ʧʨʦʡʜʝʥʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ, ʧʦʣʫʯʝʥʥʳʡ ʩ ʧʦʤʦʱʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʳ "ʉʦʨʪʇʘʨʢ" 

 

ɺʳʚʦʜʳ: 

1 ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʦʩʪʘʥʦʚʢʫ ʦʪʮʝʧʦʚ ʚ 
ʩʦʨʪʠʨʦʚʦʯʥʦʤ ʧʘʨʢʝ. 

2 ʉʜʝʣʘʥ ʚʳʚʦʜ ʪʦʤ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʘʣʛʦʨʠʪʤʳ ʥʝ ʚʩʝʛʜʘ ʪʦʯʥʦ ʦʧʨʝʜʝʣʷʶʪ 
ʪʦʯʢʫ ʦʩʪʘʥʦʚʢʠ ʦʪʮʝʧʘ. ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʙʦʶ ʚʘʛʦʥʦʚ ʧʨʠ ʚʳʧʫʩʢʝ ʛʨʫʧʧʳ ʦʪʮʝʧʦʚ ʥʘ 

ʩʚʦʙʦʜʥʳʡ ʧʫʪʴ. 

3 ʇʨʝʜʣʦʞʝʥ ʥʦʚʳʡ ʘʣʛʦʨʠʪʤ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʯʢʠ ʦʩʪʘʥʦʚʢʠ ʦʪʮʝʧʘ, ʫʯʠʪʳʚʘʶʱʠʡ 

ʪʘʢʦʝ ʷʚʣʝʥʠʝ, ʢʘʢ ʦʪʢʘʪ ʦʪʮʝʧʦʚ ʥʘʟʘʜ ʚ ʩʪʦʨʦʥʫ ʩʦʨʪʠʨʦʚʦʯʥʦʡ ʛʦʨʢʠ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
1 ʂʘʥʜʳʙʠʥʘ ʉ.ɸ. ɸʥʘʣʠʟ ʬʘʢʪʦʨʦʚ ʠ ʧʨʠʯʠʥ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʢʦʣʠʯʝʩʪʚʦ ʠ 

ʩʪʨʫʢʪʫʨʫ ʩʣʫʯʘʝʚ ʥʘʨʫʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʚ ʭʦʟʷʡʩʪʚʝ ʧʝʨʝʚʦʟʦʢ/ ʉ.ɸ. 

ʂʘʥʜʳʙʠʥʘ, ʊ.ʅ. ʂʘʣʠʢʠʥʘ //ɺʝʩʪʥʠʢ ʪʨʘʥʩʧʦʨʪʘ ʇʦʚʦʣʞʴʷ. -2013. -ˉ 5 (41) -ʉ. 39-45. 

2 ʂʦʨʥʠʝʥʢʦ ʂ. ʀ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʧʨʦʬʠʣʷ ʛʦʨʢʠ ʥʘ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ 
ʦʪʮʝʧʦʚ ʚ ʩʦʨʪʠʨʦʚʦʯʥʦʤ ʧʘʨʢʝ ʧʨʠ ʧʦʧʫʪʥʦʤ ʚʝʪʨʝ [ʊʝʢʩʪ] / ɽ. ɸ. ɸʭʤʘʝʚ, ʉ. ɸ. ɹʝʩʩʦʥʝʥʢʦ, 

ɺ. ɺ. ɹʦʨʠʩʦʚ, ʂ. ʀ. ʂʦʨʥʠʝʥʢʦ // ɺʝʩʪʥ. ʉʠʙ. ʛʦʩ. ʫʥ-ʪʘ ʧʫʪʝʡ ʩʦʦʙʱ. - 2017. - ˉ1.  
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ɼ.ʉ. ʄʠʭʘʡʣʦʚ , 

ʉʠʙʠʨʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ ʇʫʪʝʡ ʉʦʦʙʱʝʥʠʷ, ʛ. ʅʦʚʦʩʠʙʠʨʩʢ, ʈʌ 

 

ʆʇʊʀʄʀɿɸʎʀʗ ʊɽʍʅʆʃʆɻʀʀ ʉʊɸʅʎʀʀ ʅ ʉ ɺɸɻʆʅɸʄʀ 

ʅɽʈɸɹʆʏɽɻʆ ʇɸʈʂɸ 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʚʷʟʠ ʩ ʙʦʣʴʰʠʤ ʦʙʲʸʤʦʤ ʤʘʥʝʚʨʦʚʦʡ ʨʘʙʦʪʳ ʧʦ ʧʦʜʘʯʝ ʠ ʫʙʦʨʢʝ 

ʚʘʛʦʥʦʚ ʥʝʨʘʙʦʯʝʛʦ ʧʘʨʢʘ ʥʘ ʛʨʫʟʦʚʦʡ ʩʪʘʥʮʠʠ 1 ʢʣʘʩʩʘ ʅ, ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʫʣʫʯʰʝʥʠʶ ʩʫʱʝʩʪʚʫʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ ʨʘʙʦʪʳ. 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʠʤʝʶʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʘ ʪʘʢʞʝ 

ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʩʪʘʥʮʠʠ ʚ ʮʝʣʦʤ ʠ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʙʦʪʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʨʫʟʦʚʘʷ ʩʪʘʥʮʠʷ, ʤʘʥʝʚʨʦʚʘʷ ʨʘʙʦʪʘ, ʧʦʜʘʯʘ ʚʘʛʦʥʦʚ, ʫʙʦʨʢʘ 

ʚʘʛʦʥʦʚ, ʚʘʛʦʥʳ ʥʝʨʘʙʦʯʝʛʦ ʧʘʨʢʘ. 

 

OPTIMIZATION OF THE STATION TECHNOLOGY WITH WAGONS OF THE 

UNACCEPTED PARK  

 

Abstract. Due to the large amount of shunting work on feeding and cleaning of non-working 

fleet cars at the freight station of Class H, this article discusses proposals for improving the existing 

technology of work. The measures examined have a positive economic effect, as well as an increase 

in the efficiency of the station and an improvement in the qualitative and quantitative performance 

indicators. 

Key words: freight station, shunting work, wagon delivery, wagon cleaning, non-working 

fleet wagons. 

 

ɺʈʂ-2 ʘʨʝʥʜʫʝʪ ʥʘ ʩʪʘʥʮʠʠ ʅ ʪʫʧʠʢʦʚʳʝ ʧʫʪʠ ˉ9ʩ ʠ ˉ10ʩ ʜʣʷ ʦʪʩʪʦʷ ʠ ʥʘʢʦʧʣʝʥʠʷ 

ʚʘʛʦʥʦʚ, ʪʨʝʙʫʶʱʠʭ ʜʝʧʦʚʩʢʦʛʦ ʨʝʤʦʥʪʘ. ʕʪʠ ʧʫʪʠ ʧʨʠʤʳʢʘʶʪ ʩʪʨʝʣʦʯʥʳʤ ʧʝʨʝʚʦʜʦʤ ˉ 81 

ʚ ʧʘʨʢʝ ɹ ʢ 34 ʩʦʝʜʠʥʠʪʝʣʴʥʦʤʫ ʧʫʪʠ. ɿʘʝʟʜ ʥʘ ʵʪʠ ʧʫʪʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʥʝʯʝʪʥʦʡ ʩʪʦʨʦʥʳ 

ʧʦ 3 ʛʣʘʚʥʦʤʫ ʧʫʪʠ. ɼʝʧʦ ɺʈʂ-2 ʧʨʠʤʳʢʘʝʪ ʢ ʧʘʨʢʫ ɸ, ʛʜʝ ʟʘʝʟʜ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʯʝʪʥʦʡ 

ʩʪʦʨʦʥʳ. ʊʘʢʦʝ ʧʨʠʤʳʢʘʥʠʝ ʧʫʪʝʡ ˉ9ʩ ʠ ˉ10ʩ, ʫʩʣʦʞʥʷʝʪ ʧʝʨʝʩʪʘʥʦʚʢʫ ʥʝʠʩʧʨʘʚʥʳʭ 

ʚʘʛʦʥʦʚ ʚ ʜʝʧʦ. ʊʘʢ ʞʝ ʩ ʪʘʢʠʤ ʧʨʠʤʳʢʘʥʠʝʤ ʵʪʠʭ ʧʫʪʝʡ ʥʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʤʘʥʝʚʨʦʚʳʝ ʦʧʝʨʘʮʠʠ ʤʝʪʦʜʦʤ ʦʜʠʥʦʯʥʳʭ ʪʦʣʯʢʦʤ, ʢʦʪʦʨʳʝ ʧʨʦʠʟʚʦʜʷʪʩʷ ʩ 

ʯʝʪʥʦʡ ʩʪʦʨʦʥʳ ʩʪʘʥʮʠʠ ʩ ʜʚʠʞʝʥʠʝʤ ʚʘʛʦʥʦʚ ʚ ʩʪʦʨʦʥʫ ʧʫʪʝʡ ˉ9ʩ ʠ ˉ10ʩ. 

ʂ 1 ʧʫʪʠ ʧʘʨʢʘ ɹ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʠʤʢʥʫʪʴ ʪʫʧʠʢʦʚʳʝ ʧʫʪʠ 10ʉ ʠ 9ʉ ʩ ʯʝʪʥʦʡ ʩʪʦʨʦʥʳ. 

ʇʨʠ ʚʚʦʜʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʫʢʘʟʘʥʥʦʛʦ ʧʫʪʝʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʧʦʷʚʠʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦ ʚʨʝʤʷ 

ʤʘʥʝʚʨʦʚʳʭ ʦʧʝʨʘʮʠʡ ʤʝʪʦʜʦʤ ʦʜʠʥʦʯʥʳʭ ʪʦʣʯʢʦʚ ʥʘʧʨʘʚʣʷʪʴ ʥʝʠʩʧʨʘʚʥʳʝ ʚʘʛʦʥʳ, 

ʘʜʨʝʩʦʚʘʥʥʳʝ ʥʘ ɺʈʂ-2, ʥʘ ʧʫʪʠ 10ʉ ʠ 9ʉ. ʊʘʢʦʝ ʧʫʪʝʚʦʝ ʨʘʟʚʠʪʠʝ ʠʩʢʣʶʯʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʧʝʨʝʩʪʘʥʦʚʢʝ ʥʝʠʩʧʨʘʚʥʳʭ ʚʘʛʦʥʦʚ ʧʦʩʣʝ ʤʘʥʝʚʨʦʚʳʭ ʦʧʝʨʘʮʠʡ ʩ ʟʘʝʟʜʦʤ ʤʘʥʝʚʨʦʚʦʛʦ 

ʣʦʢʦʤʦʪʠʚʘ ʩ ʥʝʯʝʪʥʦʡ ʩʪʦʨʦʥʳ ʥʘ ʧʫʪʠ 10ʉ ʠ 9ʉ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

https://elibrary.ru/author_items.asp?refid=437649981&fam=%D0%9A%D0%BE%D1%80%D0%BD%D0%B8%D0%B5%D0%BD%D0%BA%D0%BE&init=%D0%9A+%D0%98
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ʧʝʨʝʩʪʘʥʦʚʢʠ ʥʝʠʩʧʨʘʚʥʳʭ ʚʘʛʦʥʦʚ ʩ ʧʫʪʝʡ 10ʉ ʠ 9ʉ ʩ ʯʝʪʥʦʡ ʩʪʦʨʦʥʳ ʥʘ ʧʫʪʠ ɺʈʂ-2 ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʜʥʦʛʦ ʤʘʥʝʚʨʦʚʦʛʦ ʣʦʢʦʤʦʪʠʚʘ, ʚʤʝʩʪʦ ʜʚʫʭ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ, ʩʢʦʣʴʢʦ ʚʨʝʤʝʥʠ ʯʠʩʪʦʛʦ ʭʦʜʘ ʣʦʢʦʤʦʪʠʚʘ ʩ 10 

ʥʝʠʩʧʨʘʚʥʳʤʠ ʚʘʛʦʥʘʤʠ ʠʟ ʧʘʨʢʘ ɹ ʥʘ ɺʈʂ-2 ʤʦʞʥʦ ʙʫʜʝʪ ʩʵʢʦʥʦʤʠʪʴ, ʦʩʫʱʝʩʪʚʣʷʷ ʧʦʜʘʯʫ 

ʚʘʛʦʥʦʚ ʩ ʥʦʚʳʤ ʧʫʪʝʚʳʤ ʨʘʟʚʠʪʠʝʤ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʨʘʩʩʪʦʷʥʠʝ ʩʣʝʜʦʚʘʥʠʷ ʚʘʛʦʥʦʚ 

ʧʦ ʜʚʫʤ ʚʘʨʠʘʥʪʘʤ ï ʩ ʥʝʯʝʪʥʦʡ ʩʪʦʨʦʥʳ ʠ ʯʝʪʥʦʡ ʩ ʥʦʚʳʤ ʧʫʪʝʚʳʤ ʨʘʟʚʠʪʠʝʤ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘ ʨʠʩ.1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʧʨʦʜʚʠʞʝʥʠʷ ʥʝʠʩʧʨʘʚʥʳʭ ʚʘʛʦʥʦʚ ʧʦ 

ʩʫʱʝʩʪʚʫʶʱʝʤʫ ʚʘʨʠʘʥʪʫ, ʘ ʥʘ ʨʠʩ.2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʧʨʦʜʚʠʞʝʥʠʷ ʚʘʛʦʥʦʚ ʧʦ 

ʧʨʝʜʣʘʛʘʝʤʦʤʫ ʚʘʨʠʘʥʪʫ. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï  ʉʭʝʤʘ ʧʨʦʜʚʠʞʝʥʠʷ ʥʝʠʩʧʨʘʚʥʳʭ ʚʘʛʦʥʦʚ ʥʘ ɺʈʂ-2 ʩ ʥʝʯʝʪʥʦʡ ʩʪʦʨʦʥʳ 

(ʩʫʱʝʩʪʚʫʶʱʘʷ ʪʝʭʥʦʣʦʛʠʷ) 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʪʨʘʪ ʣʦʢʦʤʦʪʠʚʦ-ʤʠʥʫʪ ʥʘ ʧʦʜʘʯʫ ʚʘʛʦʥʦʚ ʧʦ ʩʫʱʝʩʪʚʫʶʱʝʡ ʠ 

ʧʨʝʜʣʘʛʘʝʤʦʡ ʪʝʭʥʦʣʦʛʠʷʤ ʧʦʜʘʯʠ ʚʘʛʦʥʦʚ ʥʘ ɺʈʂ-2 ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʢʘʨʪʳ. ʇʨʠ ʧʦʜʘʯʝ ʥʝʠʩʧʨʘʚʥʳʭ ʚʘʛʦʥʦʚ ʥʘ ɺʈʂ-2 ʧʦ ʧʨʝʜʣʘʛʘʝʤʦʤʫ ʚʘʨʠʘʥʪʫ ʨʘʩʩʪʦʷʥʠʝ 

ʩʣʝʜʦʚʘʥʠʷ ʩʦʢʨʘʪʠʪʩʷ ʥʘ ï  2899 ʤ. 

 ʉʫʤʤʘʨʥʦʝ ʚʨʝʤʷ ʥʘ ʧʦʜʘʯʫ ʚʘʛʦʥʦʚ ʥʘ ɺʈʂ-2 ʩ ʥʝʯʝʪʥʦʡ ʩʪʦʨʦʥʳ ʩʦʩʪʘʚʠʪ 29,28 

ʤʠʥ. ʥʘ 10 ʚʘʛʦʥʦʚ. ʆʙʱʝʝ ʚʨʝʤʷ ʩʣʝʜʦʚʘʥʠʷ ʥʝʠʩʧʨʘʚʥʳʭ ʚʘʛʦʥʦʚ ʩ 1 ʧʫʪʠ ʧʘʨʢʘ ɹ ʚ ʨʝʤʦʥʪ 

ʥʘ ɺʈʂ-2 ʩʦʩʪʘʚʣʷʝʪ 48,96 ʤʠʥ. ʥʘ 10 ʚʘʛʦʥʦʚ. ʉʫʤʤʘʨʥʦʝ ʚʨʝʤʷ ʥʘ ʧʦʜʘʯʫ ʚʘʛʦʥʦʚ ʥʘ ɺʈʂ-2 

ʩ ʯʝʪʥʦʡ ʩʪʦʨʦʥʳ ʩʦʩʪʘʚʠʪ 22,08 ʤʠʥ. ʥʘ 10 ʚʘʛʦʥʦʚ.  

ʆʙʱʘʷ ʵʢʦʥʦʤʠʷ ʚʨʝʤʝʥʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʝʜʣʘʛʘʝʤʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʜʘʯʠ 10 

ʚʘʛʦʥʦʚ ʥʘ ʨʝʤʦʥʪ ʩʦʩʪʘʚʠʪ: ʥʘ 10 ʚʘʛʦʥʦʚ. 
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ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤʘ ʧʨʦʜʚʠʞʝʥʠʷ ʥʝʠʩʧʨʘʚʥʳʭ ʚʘʛʦʥʦʚ ʥʘ ɺʈʂ-2 ʩ ʯʝʪʥʦʡ ʩʪʦʨʦʥʳ  

(ʧʨʝʜʣʘʛʘʝʤʘʷ ʪʝʭʥʦʣʦʛʠʷ)  

 

ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʧʦʜʘʯʠ ʥʝʠʩʧʨʘʚʥʳʭ ʚʘʛʦʥʦʚ ʥʘ ʜʝʧʦʚʩʢʦʡ ʨʝʤʦʥʪ ʩ 

ʯʝʪʥʦʡ ʩʪʦʨʦʥʳ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʢʥʫʪʴ ʧʫʪʠ 10ʉ ʠ 9ʉ ʢ 1 ʧʫʪʠ ʧʘʨʢʘ ɹ. ʀʟʤʝʥʝʥʠʝ ʧʫʪʝʚʦʛʦ 

ʨʘʟʚʠʪʠʷ ʚ ʧʘʨʢʝ ɹ ʧʦ ʧʨʠʤʳʢʘʥʠʶ ʧʫʪʝʡ 10ʉ ʠ 9ʉ ʢ 1 ʧʫʪʠ ʚʦʟʤʦʞʥʦ ʜʚʫʤʷ ʚʘʨʠʘʥʪʘʤʠ. 

ʇʨʠ ʧʝʨʚʦʤ ʚʘʨʠʘʥʪʝ ʫʢʣʘʜʳʚʘʶʪʩʷ 2 ʥʦʚʳʭ ʩʪʨʝʣʦʯʥʳʭ ʧʝʨʝʚʦʜʘ ʩ ʪʨʝʙʫʶʱʝʡʩʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ, ʠ ʪʫʧʠʢʦʚʳʝ ʧʫʪʠ 10ʉ ʠ 9ʉ ʩʪʘʥʦʚʷʪʩʷ ʩʢʚʦʟʥʳʤʠ ʩ ʧʨʠʤʳʢʘʥʠʝʤ ʢ 1 

ʧʫʪʠ ʧʘʨʢʘ ɹ. ʇʨʠ ʚʪʦʨʦʤ ʚʘʨʠʘʥʪʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʝʤʦʥʪʘʞ ʩʪʨʝʣʦʯʥʳʭ ʧʝʨʝʚʦʜʦʚ ʩ 

ʥʝʯʝʪʥʦʡ ʩʪʦʨʦʥʳ ʉʇ ˉ107, ʉʇ ˉ81 ʠ ʪʨʝʙʫʶʱʝʡʩʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʧʝʨʝʥʦʩ ʜʣʷ 

ʧʨʠʤʳʢʘʥʠʷ ʧʫʪʝʡ 10ʉ ʠ 9ʉ ʢ 1 ʧʫʪʠ ʧʘʨʢʘ ɹ ʩ ʯʝʪʥʦʡ ʩʪʦʨʦʥʳ.  

ʉʪʦʠʤʦʩʪʴ ʧʦ ʧʝʨʝʫʩʪʨʦʡʩʪʚʫ ʧʫʪʝʚʦʛʦ ʨʘʟʚʠʪʠʷ ʧʦ 1 ʠ 2 ʚʘʨʠʘʥʪʫ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʢʘʣʴʢʫʣʷʮʠʠ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʦʡ ʇʏ: 

- ʩʪʦʠʤʦʩʪʴ ʧʦ 1 ʚʘʨʠʘʥʪʫ ʩʦʩʪʘʚʣʷʝʪ 4696 ʪʳʩ. ʨʫʙʣʝʡ. 

- ʩʪʦʠʤʦʩʪʴ ʧʦ 2 ʚʘʨʠʘʥʪʫ ʩʦʩʪʘʚʣʷʝʪ 1866 ʪʳʩ. ʨʫʙʣʝʡ.  

ʉʪʦʠʤʦʩʪʴ ʧʝʨʝʥʦʩʘ ʩʪʨʝʣʦʯʥʳʭ ʧʝʨʝʚʦʜʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (2 

ʚʘʨʠʘʥʪ) ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ ʥʠʞʝ ʩʪʦʠʤʦʩʪʠ ʫʢʣʘʜʢʠ ʥʦʚʳʭ ʩʪʨʝʣʦʯʥʳʭ ʧʝʨʝʚʦʜʦʚ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (1 ʚʘʨʠʘʥʪ). ɺʳʙʠʨʘʝʤ ʥʘʠʙʦʣʝʝ ʜʝʰʝʚʳʡ 2 ʚʘʨʠʘʥʪ. 

ʇʦ ʧʨʝʜʣʘʛʘʝʤʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʜʚʠʞʝʥʠʷ ʥʝʠʩʧʨʘʚʥʳʭ ʚʘʛʦʥʦʚ ʥʘ ʧʫʪʠ ɺʈʂ-2 

ʚʨʝʤʷ ʨʘʙʦʪʳ ʣʦʢʦʤʦʪʠʚʘ ʫʤʝʥʴʰʠʪʩʷ ʥʘ 26,88 ʤʠʥ ʟʘ ʦʜʥʫ ʧʦʜʘʯʫ. ɺ ʩʫʪʢʠ ʚ ʩʨʝʜʥʝʤ 

ʚʳʧʦʣʥʷʝʪʩʷ 1 ʧʦʜʘʯʘ ʥʘ ʧʫʪʠ ɺʈʂ-2. ɺ ʛʦʜ ʵʢʦʥʦʤʠʷ ʣʦʢʦʤʦʪʠʚʦ-ʯʘʩʦʚ ʩʦʩʪʘʚʠʪ:  ʣʦʢ-

ʯ/ʛʦʜ. 

ʕʢʦʥʦʤʠʷ ʪʝʢʫʱʠʭ ʨʘʩʭʦʜʦʚ, ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ ʣʦʢʦʤʦʪʠʚʦ-ʯʘʩʦʚ ʤʘʥʝʚʨʦʚʦʡ 

ʨʘʙʦʪʳ, ʙʝʟ ʫʯʝʪʘ ʧʦʚʳʰʝʥʠʷ ʨʘʩʭʦʜʥʳʭ ʩʪʘʚʦʢ ʩʦʩʪʘʚʠʪ : 339,4 ʪʳʩ. ʨʫʙ ʚ ʛʦʜ. ʉʨʦʢ 

ʦʢʫʧʘʝʤʦʩʪʠ ʠʥʚʝʩʪʠʮʠʡ ʩʦʩʪʘʚʣʷʝʪ: 5,6 ʣʝʪ. 

ɺʳʚʦʜʳ: ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʤʘʥʝʚʨʦʚʦʡ ʨʘʙʦʪʳ ʧʦ ʧʦʜʘʯʝ ʠ ʫʙʦʨʢʝ ʚʘʛʦʥʦʚ ʥʝʨʘʙʦʯʝʛʦ 

ʧʘʨʢʘ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʚʝʩʪʠ ʥʦʚʦʝ ʧʫʪʝʚʦʝ ʨʘʟʚʠʪʠʝ, ʘ ʠʤʝʥʥʦ ʧʨʠʤʳʢʘʥʠʝ ʪʫʧʠʢʦʚʳʭ ʧʫʪʝʡ 

10ʉ ʠ 9ʉ ʢ 1 ʧʫʪʠ ʧʘʨʢʘ ɹ. ʀʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʨʦʝʢʪ ʧʦ ʠʟʤʝʥʝʥʠʶ ʧʫʪʝʚʦʛʦ ʨʘʟʚʠʪʠʷ 

ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʧʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ. 
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ɸʥʥʦʪʘʮʠʷ. ʅʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ ʥʘ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʩʪʘʥʮʠʠ 

ʫʯʘʩʪʢʘʭ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʝ ʪʦʣʴʢʦ ʥʘ ʝʝ ʨʘʙʦʪʫ, ʥʦ ʠ ʚʩʝʛʦ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ʮʝʣʦʤ. ʂʦʣʝʙʘʥʠʷ ʦʙʲʝʤʦʚ ʨʘʙʦʪʳ ʠ ʠʥʪʝʨʚʘʣʦʚ 

ʧʨʠʙʳʪʠʷ ʛʨʫʟʦʚʳʭ ʧʦʝʟʜʦʚ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʫʶ ʩʪʘʥʮʠʶ ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ 

ʢʘʯʝʩʪʚʦ ʝʝ ʨʘʙʦʪʳ, ʧʨʠʚʦʜʷʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʩʪʦʷ ʪʨʘʥʟʠʪʥʳʭ ʚʘʛʦʥʦʚ ʩ ʧʝʨʝʨʘʙʦʪʢʦʡ ʠ 

ʙʝʟ ʧʝʨʝʨʘʙʦʪʢʠ, ʟʘʜʝʨʞʢʘʤ ʧʦʝʟʜʦʚ ʥʘ ʧʦʜʭʦʜʘʭ ʢ ʩʪʘʥʮʠʠ.   

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʘʥʮʠʷ, ʛʨʫʟʦʚʦʡ ʧʦʝʟʜ, ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ, ʨʘʟʙʦʨʦʯʥʳʡ ʧʦʝʟʜ, 

ʪʨʘʥʟʠʪʥʳʡ ʧʦʝʟʜ, ʧʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ, ʢʘʯʝʩʪʚʦ, ʠʥʪʝʨʚʘʣ ʧʨʠʙʳʪʠʷ. 

 

ANALYSIS OF THE ARRIVAL OF CARGO TRAINS TO SORTING STATION  

 

Abstract. Irregularity of railway traffic significantly affects the railway operations. Changes 

of the amount of work and the arrival intervals of freight trains affect the quality of work, lead to 

the increase of the transit car detention rate at the railway station while waiting for technical 

maintenance and delay trains when they approach the station.   

Keywords: station, freight train, irregularity, train for split, transit train, performance, 

quality, arrival interval. 

 

ɺ ʨʘʙʦʪʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʧʝʨʚʦʩʪʝʧʝʥʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʩʦʨʪʠʨʦʚʦʯʥʳʝ 

ʩʪʘʥʮʠʠ, ʥʘ ʢʦʪʦʨʳʭ ʚʘʛʦʥ ʥʘʭʦʜʠʪʩʷ 25% ʚʨʝʤʝʥʠ ʦʪ ʩʚʦʝʛʦ ʦʙʦʨʦʪʘ. ʇʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ 

ʩʪʘʥʮʠʠ ʟʘʚʠʩʷʪ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʦʪ ʪʝʭʥʦʣʦʛʠʠ ʝʝ ʨʘʙʦʪʳ, ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʰʪʘʪʘ ʨʘʙʦʪʥʠʢʦʚ; ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ï ʦʪ ʦʙʲʝʤʦʚ ʧʦʩʪʫʧʘʶʱʠʭ 

ʪʨʘʥʟʠʪʥʳʭ ʚʘʛʦʥʦʚ ʩ ʧʝʨʝʨʘʙʦʪʢʦʡ ʠ ʙʝʟ ʧʝʨʝʨʘʙʦʪʢʠ, ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʧʦʩʪʫʧʣʝʥʠʷ 

ʧʦʝʟʜʦʚ ʥʘ ʩʪʘʥʮʠʶ. ʆʙʲʝʤʳ ʨʘʙʦʪʳ ʠʤʝʶʪ ʚʥʫʪʨʠʛʦʜʦʚʫʶ (ʩʝʟʦʥʥʫʶ), ʤʝʩʷʯʥʫʶ ʠ 

ʩʫʪʦʯʥʫʶ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ [1, 2]. ʂʨʦʤʝ ʪʦʛʦ, ʠʥʪʝʨʚʘʣʳ ʤʝʞʜʫ ʤʦʤʝʥʪʘʤʠ ʧʦʩʪʫʧʣʝʥʠʷ 



ʄʘʪʝʨʠʘʣʳ IV ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 
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ʛʨʫʟʦʚʳʭ ʧʦʝʟʜʦʚ ʥʘ ʩʪʘʥʮʠʶ (ʚ ʩʠʩʪʝʤʫ) ʢʦʣʝʙʣʶʪʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʤʝʞʦʧʝʨʘʮʠʦʥʥʳʭ ʧʨʦʩʪʦʝʚ, ʥʝʨʘʚʥʦʤʝʨʥʦʡ ʟʘʛʨʫʟʢʝ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ 

ʫʩʪʨʦʡʩʪʚ, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʰʪʘʪʘ ʚ ʪʝʯʝʥʠʝ ʩʤʝʥʳ ʠ ʩʫʪʦʢ.  

ʅʘ ʧʨʠʤʝʨʝ ʩʦʨʪʠʨʦʚʦʯʥʦʡ ʩʪʘʥʮʠʠ ʀʥʩʢʘʷ ʠʩʩʣʝʜʦʚʘʥʘ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʧʨʠʙʳʪʠʷ 

ʛʨʫʟʦʚʳʭ ʧʦʝʟʜʦʚ ʥʘ ʩʪʘʥʮʠʶ. 

ʉʦʨʪʠʨʦʚʦʯʥʘʷ ʩʪʘʥʮʠʷ ʀʥʩʢʘʷ ʷʚʣʷʝʪʩʷ ʜʚʫʩʪʦʨʦʥʥʝʡ: ʚ ʥʝʯʝʪʥʫʶ ʩʠʩʪʝʤʫ 

ʧʦʩʪʫʧʘʶʪ ʛʨʫʟʦʚʳʝ ʧʦʝʟʜʘ ʩ ʚʦʩʪʦʢʘ ʠ ʂʫʟʙʘʩʩʘ, ʚ ʯʝʪʥʫʶ ï ʩ ʟʘʧʘʜʘ, ʶʛʘ ʠ ʅʦʚʦʩʠʙʠʨʩʢʘ. 

ʅʘ ʨʠʩ. 1 ʧʨʠʚʝʜʝʥʳ ʩʫʪʦʯʥʳʝ ʨʘʟʤʝʨʳ ʧʨʠʙʳʪʠʷ ʛʨʫʟʦʚʳʭ ʧʦʝʟʜʦʚ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʚ 

ʥʝʯʝʪʥʫʶ ʠ ʯʝʪʥʫʶ ʩʠʩʪʝʤʳ ʩʪʘʥʮʠʠ ʀʥʩʢʘʷ ʠ ʧʘʨʘʤʝʪʨʳ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʧʨʠʙʳʪʠʷ 

ʧʦʝʟʜʦʚ.   

ʇʘʨʘʤʝʪʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʥʪʝʨʚʘʣʦʚ  (ʧʘʨʘʤʝʪʨ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ), 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʧʦʜʭʦʜʘ ʧʦʝʟʜʦʚ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ [2, 9]: 

  ,
[ ]

ʩʨI

D I
=   (1) 

ʛʜʝ Iʩʨ ï ʩʨʝʜʥʠʡ ʠʥʪʝʨʚʘʣ ʧʦʩʪʫʧʣʝʥʠʷ ʛʨʫʟʦʚʳʭ ʧʦʝʟʜʦʚ;  

     D[I]  ï ʜʠʩʧʝʨʩʠʷ ʠʥʪʝʨʚʘʣʦʚ. 

ʀʟ ʘʥʘʣʠʟʘ ʜʠʘʛʨʘʤʤ (ʨʠʩ. 1) ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʜʝʢʘʜʳ ʢʦʣʝʙʘʥʠʷ ʨʘʟʤʝʨʦʚ 

ʧʨʠʙʳʪʠʷ ʛʨʫʟʦʚʳʭ ʧʦʝʟʜʦʚ ʩʦʩʪʘʚʣʷʝʪ 2 ï 12%. ʅʦ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʥʘ ʩʪʘʥʮʠʶ ʧʦʪʦʢ 

ʛʨʫʟʦʚʳʭ ʧʦʝʟʜʦʚ ʨʘʟʜʝʣʷʝʪʩʷ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ï ʥʘ ʨʘʟʙʦʨʦʯʥʳʝ ʠ ʪʨʘʥʟʠʪʥʳʝ ʧʦʝʟʜʘ, ʘ ʧʨʠ 

ʚʭʦʜʝ ʚ ʧʘʨʢ ʧʨʦʠʩʭʦʜʠʪ ʦʙʲʝʜʠʥʝʥʠʝ ʧʦʪʦʢʦʚ ʨʘʟʙʦʨʦʯʥʳʭ ʧʦʝʟʜʦʚ ʚ ʥʝʯʝʪʥʦʡ ʩʠʩʪʝʤʝ ʩ 

ʚʦʩʪʦʢʘ ʠ ʂʫʟʙʘʩʩʘ, ʚ ʯʝʪʥʦʡ ï ʩ ʟʘʧʘʜʘ, ʶʛʘ ʠ ʛʦʨʦʜʘ; ʘʥʘʣʦʛʠʯʥʦ ʧʨʦʠʩʭʦʜʠʪ ʦʙʲʝʜʠʥʝʥʠʝ 

ʪʨʘʥʟʠʪʥʳʭ ʧʦʝʟʜʦʚ. ʇʨʠ ʦʙʲʝʜʠʥʝʥʠʠ ʧʦʪʦʢʦʚ ʩʫʪʦʯʥʳʝ ʢʦʣʝʙʘʥʠʷ ʜʦʩʪʠʛʘʶʪ 22%, ʯʪʦ 

ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʨʘʙʦʪʝ ʩʪʘʥʮʠʠ. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʉʫʪʦʯʥʳʝ ʨʘʟʤʝʨʳ ʧʨʠʙʳʪʠʷ ʛʨʫʟʦʚʳʭ ʧʦʝʟʜʦʚ ʥʘ ʩʪʘʥʮʠʶ 

 

ʀʟ ʘʥʘʣʠʟʘ ʛʠʩʪʦʛʨʘʤʤ (ʨʠʩ. 2, 3) ʩʣʝʜʫʝʪ, ʯʪʦ ʛʨʫʟʦʚʳʝ ʧʦʝʟʜʘ ʩ ʧʦʜʭʦʜʦʚ ʧʨʠʙʳʚʘʶʪ 

ʜʦʩʪʘʪʦʯʥʦ ʥʝʨʘʚʥʦʤʝʨʥʦ. ʋʤʝʥʴʰʝʥʠʝ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ (ʥʘʧʨʠʤʝʨ, ʜʣʷ ʨʘʟʙʦʨʦʯʥʳʭ 


