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ɺʚʝʜʝʥʠʝ 

ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʦʙʫʯʘʝʤʳʭ, ʠʟʫʯʘʶʱʠʭ 

ʢʫʨʩ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʨʘʤʢʘʭ ʜʠʩʮʠʧʣʠʥ ʧʦʜ ʨʘʟ-

ʥʳʤʠ ʥʘʟʚʘʥʠʷʤʠ: çʂʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝè, çʄʦʜʝʣʠʨʦ-

ʚʘʥʠʝè, çʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤè, çʀʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷè ʠ ʪ.ʧ. 

ʎʝʣʴʶ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʩʚʦʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʠʸ-

ʤʦʚ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʣʘʥʠʨʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʠʷ ʠ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʀʤʠʪʘʮʠʦʥʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚʳʙʨʘʥʦ ʧʦʪʦʤʫ ʢʘʢ ʤʠʨʦʚʘʷ ʧʨʘʢʪʠʢʘ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʤʝʪʦʜʳ ʠʤʠʪʘʮʠʦʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʥʠʤʘʶʪ ʦʢʦʣʦ 70 % ʚ ʦʙʱʝʤ ʦʙʲʤyʝ ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʴʩʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʠʤʠʪʘʮʠʦʥʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʚʳʜʝʣʷʶʪ 

ʪʨʠ ʧʦʜʭʦʜʘ: ʩʠʩʪʝʤʥʦʡ ʜʠʥʘʤʠʢʠ, ʜʠʩʢʨʝʪʥʦ-ʩʦʙʳʪʠʡʥʳʡ ʠ 

ʘʛʝʥʪʥʳʡ. ʀʟ ʵʪʠʭ ʧʦʜʭʦʜʦʚ ʚ ʨʘʤʢʘʭ ʤʥʦʛʠʭ ʜʠʩʮʠʧʣʠʥ ʠʟʫʯʘʝʪʩʷ 

ʜʠʩʢʨʝʪʥʦ-ʩʦʙʳʪʠʡʥʳʡ ʧʦʜʭʦʜ, ʦʙʝʩʧʝʯʠʚʘʶɦ ʠʡ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ 

ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʆʥ ʦʨʠʝʥʪʠʨʦ-

ʚʘʥ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʰʠʨʦʢʦʛʦ ʢʣʘʩʩʘ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ, ʧʨʝʜʩʪʘ-

ʚʠʤʳʭ ʚ ʚʠʜʝ ʩʠʩʪʝʤ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʈʘʟʚʠʪʠʶ ʠ ʰʠʨʦ-

ʢʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʥʘʣʠʯʠʝ ʫ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠʤʠʪʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʦʩ-

ʥʦʚʘʥʥʳʭ ʥʘ ʷʟʳʢʝ GPSS. ʅʝʧʨʝʨʳʚʥʘʷ ʵʚʦʣʮʁʠʷ ʵʪʠʭ ʩʠʩʪʝʤ, 

ʙʝʨʫʱʘʷ ʥʘʯʘʣʦ ʦʪ ʩʠʩʪʝʤʳ GPSS 1, ʩʦʟʜʘʥʥʦʡ ɼʞʝʬʬʨʠ ɻʦʨʜʦ-

ʥʦʤ ʚ 1961 ʛ., ʧʦʟʚʦʣʷʝʪ ʚ ʪʝʯʝʥʠʝ ʫʞʝ ʙʦʣʝʝ ʧʷʪʠʜʝʩʷʪʠ ʣʝʪ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʷʟʳʢ GPSS ʥʘ ʥʦʚʳʭ ʪʠʧʘʭ ʕɺʄ, ʚ ʥʦʚʳʭ ʦʧʝʨʘʮʠʦʥ-

ʥʳʭ ʩʠʩʪʝʤʘʭ, ʨʘʩʰʠʨʷʷ ʚʦʟʤʦʞʥʦʩʪʠ ʩʘʤʦʛʦ ʷʟʳʢʘ. ɼʦʩʪʫʧʥʦʩʪʴ 

ʫʯʝʙʥʳʭ ʚʝʨʩʠʡ ʪʘʢʠʭ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ ʩʠʩʪʝʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʠʟ ʵʪʦʡ ʩʝʨʠʠ, ʢʘʢ GPSS/PC ʠ GPSS World, ʘ ʪʘʢʞʝ ʫʯʝʙʥʦ-

ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ [1, 2, 3], ʩʦʟʜʘʪy ʫʩʣʦʚʠʷ ʜʣʷ ʵʬʬʝʢ-

ʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦ ʠʤʠʪʘʮʠʦʥʥʦʤʫ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʶ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ. 

ʉʠʩʪʝʤʘ AnyLogic ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʤʧʘʥʠʝʡ XJTechnologies ʚ 

1991 ʛ. ʕʪʦ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ. ʆʥʘ ʜʣʷ ʧʦʩʪʨʦʝ-

ʥʠʷ ʤʦʜʝʣʝʡ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʩʪʝʤʥʫʶ ʜʠʥʘʤʠʢʫ, ʘʛʝʥʪ-

ʥʳʡ ʠ ʜʠʩʢʨʝʪʥʦ-ʩʦʙʳʪʠʡʥʳʡ ʧʦʜʭʦʜʳ.  ʊʘʢʞʝ, ʥʘʨʷʜʫ ʩ GPSS 

World, ʧʦʣʫʯʠʣʘ ʧʨʠʟʥʘʥʠʝ ʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. 
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ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʜʘʥʠʡ ʥʘ ʢʫʨʩʦʚʳʝ ʠ ʜʠʧʣʦʤʥʳʝ ʧʨʦʝʢʪ r

ʵʢʩʧʝʨʠʤʝʥʪ rʥʘ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʟʜʘʚʘʝʤʳʭ ʛʝʥʝʨʘʪʦʨʦʚ ʵʢʩʧʝʨʠ-

ʤʝʥʪʦʚ GPSS World ʠ AnyLogic. 

ʇʦʤʠʤʦ ʞʝʩʪʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʦʬʦʨʤʣʝʥʠʶ ʧʦʷʩʥʠʪʝʣʴʥʦʡ 

ʟʘʧʠʩʢʠ, ʚ ʧʦʩʦʙʠʠ ʜʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʘʩʢʨʳʪʠʶ ʩʦʜʝʨʞʘʥʠʷ 

ʨʘʟʜʝʣʦʚ ʩ ʧʨʠʚʝʜʝʥʠʝʤ ʩʧʨʘʚʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɺ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ ʘʚʪʦʨʳ ʩʦʯʣʠ ʥʝʦʙʭʦʜʠʤʳʤ ʜʘʚʘʪʴ ʩʩʳʣʢʠ ʥʘ ʠʩʪʦʯʥʠʢʠ, 

ʛʜʝ ʦʙʫʯʘʝʤʳʝ ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʧʦʜʨʦʙʥʳʝ ʩʚʝʜʝʥʠʷ. 

ʇʦʩʦʙʠʝ ʩʦʩʪʘʚʣʝʥʦ ʩ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʠʩʧʦʣʥʠʪʝʣʠ ʧʨʦʝʢʪʦʚ 

ʫʩʚʦʠʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʠʩʮʠʧʣʠʥ rʚ ʦʙʲʝʤʝ ʦʩʥʦʚʥʳʭ ʫʯʝʙ-

ʥr ʭ ʧʦʩʦʙʠʡ, ʥʘʧʨʠʤʝʨ [1, 7]. 

ɼʣʷ ʦʙʫʯʘʝʤʳʭ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ 

ʚʳʙʦʨʘ ʪʝʤʳ ʢʫʨʩʦʚʦʛʦ ʠʣʠ ʜʠʧʣʦʤʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ɺ ʧʦʩʦ-

ʙʠʠ ʪʘʢʞʝ ʧʨʠʚʝʜʥy ʨʷʜ ʟʘʜʘʥʠʡ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʪʝʤʳ ʢʦʪʦʨʳʭ 

ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳ ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʦʙʫʯʘʝ-

ʤʳʭ. 

ʅʦʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʧʨʠʤʝʥʝʥʠʠ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ ʩʚʷʟʘʥʳ ʩ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʨʦʛʥʦʟʠʨʦ-

ʚʘʥʠʷ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʫʧʨʘʚʣʝʥʠʷ ʩʣʦʞʥʳʤʠ ʩʠʩ-

ʪʝʤʘʤʠ. 

ɺ ʧʦʩʦʙʠʠ ʫʯʪʝʥ ʦʧʳʪ ʢʫʨʩʦʚʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚ ɺʦʝʥʥʦʡ 

ʘʢʘʜʝʤʠʠ ʩʚʷʟʠ ʠ ʜʨʫʛʠʭ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ. ʀʩʧʦʣʴʟʦ-

ʚʘʥʳ ʤʘʪʝʨʠʘʣʳ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʥʘ ʩʘʡʪʝ www.xjtek.ru [9]. ʅʘ 

ʵʪʦʤ ʩʘʡʪʝ ʪʘʢʞʝ ʜʦʩʪʫʧʥʘ ʦʟʥʘʢʦʤʠʪʝʣʴʥʘʷ ʚʝʨʩʠʷ AnyLogic 6. 

ɸʚʪʦʨʳ ʙʣʘʛʦʜʘʨʥʳ ʜʦʢʪʦʨʫ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨʫ 

ʀ. ɹ. ʉʘʝʥʢʦ ʟʘ ʨʝʮʝʥʟʠʨʦʚʘʥʠʝ ʧʦʩʦʙʠʷ, ʩʦʪʨʫʜʥʠʢʘʤ ʢʦʤʧʘʥʠʠ 

XJTechnologies ʇ. ɸ. ʃʝʙʝʜʝʚʫ ʠ ʉ. ɸ. ʉʫʩʣʦʚʫ ʟʘ ʨʝʢʦʤʝʥʜʘʮʠʠ 

ʧʦ ʧʦʩʪʨʦʝʥʠʶ ʤʦʜʝʣʝʡ, ʘ  ʪʘʢʞʝ ɼ. ɺ. ɹʦʝʚʫ ʟʘ ʜʦʧʝʯʘʪʥʫʶ ʧʦʜ-

ʛʦʪʦʚʢʫ. 

 

ɸʚʪʦʨʳ 

 

http://www.xjtek.ru/


 

ɻʣʘʚʘ 2. ʉʠʩʪʝʤʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ AnyLogic 

2.1. ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ʩʠʩʪʝʤʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ AnyLogic 

ʉʠʩʪʝʤʘ AnyLogic, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʢʦʤʧʘʥʠʝʡ XJTechnologies 

(ʈʦʩʩʠʷ), ʵʪʦ ʩʨʝʜʘ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʙʱʝʛʦ ʥʘʟʥʘ-

ʯʝʥʠʷ. ʕʪʦ ʢʦʤʧʣʝʢʩʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʦʭʚʘʪʳʚʘʶʱʠʡ ʦʩʥʦʚʥʳʝ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʧʨʘʚʣʝʥʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ: ʜʠʩʢʨʝʪʥʦ-

ʩʦʙʳʪʠʡʥʦʝ, ʩʠʩʪʝʤʥʦʡ ʜʠʥʘʤʠʢʠ, ʘʛʝʥʪʥʦʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

AnyLogic ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʪʴ ʵʬʬʝʢʪ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʝ-

ʰʝʥʠʡ ʚ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤʘʭ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ. 

ʆʪʝʯʝʩʪʚʝʥʥʳʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʠʤʠʪʘʮʠʦʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ AnyLogic ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʢʦʪʦʨʳʡ ʨʘʟʨʘʙʦʪʘʥ 

ʥʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʥʮʝʧʮʠʡ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʪʝʦʨʠʠ ʛʠʙʨʠʜʥʳʭ ʩʠʩ-

ʪʝʤ ʠ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʇʦʩʪʨʦʝʥʥʘʷ ʥʘ 

ʠʭ ʦʩʥʦʚʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʘʷ ʩʠʩʪʝʤʘ AnyLogic ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʜʥʦʡ ʝʜʠʥʩʪʚʝʥʥʦʡ ʧʘʨʘʜʠʛʤʦʡ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʩʫʱʝʩʪʚʫʶɦ ʠʭ ʥʘ ʨʳʥʢʝ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɺ AnyLogic ʨʘʟʨʘʙʦʪʯʠʢ ʤʦʞʝʪ ʛʠʙʢʦ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʫʨʦʚʥʠ ʘʙʩʪʨʘʛʠʨʦʚʘʥʠʷ ʠ ʨʘʟʣʠʯʥʳʝ ʩʪʠʣʠ ʠ ʢʦʥ-

ʮʝʧʮʠʠ ʠ ʩʤʝʰʠʚʘʪʴ ʠʭ ʧʨʠ ʩʦʟʜʘʥʠʠ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʤʦʜʝʣʠ. 
ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤ ʩ ʜʠʩʢʨʝʪʥʳʤʠ ʩʦʙʳʪʠʷʤʠ. ʅʘ ʨʳʥ-

ʢʝ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʘʢʝʪʦʚ, ʦʙʣʝʛʯʘʶʱʠʭ ʨʘʟʨʘʙʦʪʢʫ ʜʠʩ-

ʢʨʝʪʥʦ-ʩʦʙʳʪʠʡʥʳʭ ʤʦʜʝʣʝʡ ʠ ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʤʦʜʝ-

ʣʷʤʠ ʚ ʵʪʦʡ ʪʨʘʜʠʮʠʦʥʥʦʡ ʦʙʣʘʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɺ ʧʝʨʚʫʶ ʦʯʝ-

ʨʝʜʴ ʵʪʦ GPSS, ʢʦʪʦʨʳʡ ʩʪʘʣ ʨʝʚʦʣʶʮʠʝʡ ʙʦʣʝʝ 50 ʣʝʪ ʥʘʟʘʜ, ʟʘʜʘʚ 

ʧʘʨʘʜʠʛʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʚ ʚʠʜʝ ʙʣʦʢʦʚ ʠ ʪʨʘʥʟʘʢ-

ʪʦʚ. ʊʨʘʥʟʘʢʪʳ ʦʪʦʙʨʘʞʘʶʪ ʜʠʥʘʤʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

(ʟʘʷʚʢʠ), ʘ ʙʣʦʢʠ ð ʦʙʲʝʢʪʳ, ʦʙʨʘʙʘʪʳʚʘʶʱʠʝ ʵʪʠ ʟʘʷʚʢʠ. ɹʦʣʴ-

ʰʠʥʩʪʚʦ ʜʨʫʛʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (Arena, Extend, 

ProModel, SimProcess ʠ ʜʨ.) ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪ ʵʪʫ ʧʘʨʘʜʠʛʤʫ. 
ʉʠʩʪʝʤʥʘʷ ʜʠʥʘʤʠʢʘ ð ʵʪʦ ʤʝʪʦʜʦʣʦʛʠʷ ʠʟʫʯʝʥʠʷ ʠ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʷ ʩʠʩʪʝʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʮʠʢʣʘʤʠ ʦʙʨʘʪʥʳʭ ʩʚʷʟʝʡ 

ʚ ʩʣʦʞʥʳʭ ʚʟʘʠʤʥʳʭ ʧʨʠʯʠʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʷʭ ʠʭ ʧʘʨʘʤʝʪʨʦʚ. ʄʘ-

ʪʝʤʘʪʠʯʝʩʢʠ ʵʪʠ ʩʠʩʪʝʤʳ ʦʧʠʩʳʚʘʶʪʩʷ ʩʠʩʪʝʤʘʤʠ ʜʠʬʬʝʨʝʥʮʠ-

ʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʧʨʠʚʝʜʝʥʥʳʭ ʢ ʬʦʨʤʝ ʂʦʰʠ. ʕʪʠ ʤʦʜʝʣʠ ʧʨʠ-

ʤʝʥʷʶʪʩʷ ʜʣʷ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʧʦʣʠʪʠʢ 

ʫʧʨʘʚʣʝʥʠʷ ʢʦʨʧʦʨʘʮʠʝʡ, ʧʦʣʠʪʠʢ ʫʧʨʘʚʣʝʥʠʷ ʩʦʮʠʘʣʴʥʳʤʠ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʚ ʵʢʦʣʦʛʠʠ ʠ ʪ.ʧ. ɺ 1961 ʛ. ɼʞʝʡ ʌʦʨ-
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ʨʝʩʪʝʨ ʟʘʣʦʞʠʣ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ ʩʠʩʪʝʤʥʦʡ ʜʠʥʘʤʠʢʠ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʨʠʯʠʥʥʳʭ ʟʘʚʠ-

ʩʠʤʦʩʪʝʡ ʧʝʨʝʤʝʥʥʳʭ, ʚ ʚʠʜʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çstock and flow 

diagramsè, ʢʦʪʦʨʳʝ ʠ ʩʝʡʯʘʩ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʷ, ʢʦʥʢʫʨʠʨʫʶɦ ʠʭ ʥʘ ʨʳʥʢʝ: VenSim, PowerSim, Stella, 

ModelMaker ʠ ʜʨ. 

ɼʠʥʘʤʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʦʙʣʘʩʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ, ʬʠʟʠʯʝʩʢʠʭ, ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ 

ʩʠʛʥʘʣʦʚ ʠ ʪ.ʧ. ʐʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʠʤʝʝʪ ʧʘʢʝʪ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ Simulink, ʷʚʣʷʶʱʠʡʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʧʘʢʝʪʘ 

Matlab. ʇʘʢʝʪ ʠʤʝʝʪ ʙʠʙʣʠʦʪʝʢʫ ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʳʭ ʙʣʦʢʦʚ, ʠʟ ʢʦ-

ʪʦʨʳʭ ʤʦʞʥʦ ʤʝʪʦʜʦʤ çdrug-and-dropè ʩʪʨʦʠʪʴ ʙʣʦʯʥʫʶ ʩʪʨʫʢʪʫ-

ʨʫ, ʘʥʘʣʦʛʠʯʥʫʶ ʙʣʦʯʥʦʡ ʩʪʨʫʢʪʫʨʝ ʤʦʜʝʣʝʡ, ʢʦʛʜʘ-ʪʦ ʜʘʚʥʦ, ʣʝʪ 

40 ʥʘʟʘʜ ʥʘʙʠʨʘʝʤʳʭ ʜʣʷ ʠʭ ʨʝʰʝʥʠʷ ʥʘ ʘʥʘʣʦʛʦʚʳʭ ʚʳʯʠʩʣʠʪʝʣʴ-

ʥʳʭ ʤʘʰʠʥʘʭ ʠʟ ʠʥʪʝʛʨʘʪʦʨʦʚ, ʫʩʠʣʠʪʝʣʝʡ, ʩʫʤʤʘʪʦʨʦʚ, ʠʩʪʦʯʥʠ-

ʢʦʚ ʩʠʛʥʘʣʦʚ ʠ ʪ. ʧ. 

ɸʛʝʥʪʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ʇʦʜ ʘʛʝʥʪʦʤ ʧʦʥʠʤʘʝʪʩʷ ʘʢʪʠʚʥʳʡ 

ʦʙʲʝʢʪ, ʦʙʣʘʜʘʶʱʠʡ ʧʦʚʝʜʝʥʠʝʤ ʠ ʠʤʝʶʱʠʡ ʚʦʟʤʦʞʥʦʩʪʴ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʷ ʩ ʜʨʫʛʠʤʠ ʘʛʝʥʪʘʤʠ ʠ ʩʦ ʩʨʝʜʦʡ. ʄʥʦʛʦʘʛʝʥʪʥʦʝ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʚʳʚʝʩʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʮʝʣʦʛʦ (ʤʥʦʞʝʩʪʚʘ 

ʘʛʝʥʪʦʚ) ʠʟ ʩʦʚʦʢʫʧʥʦʩʪʠ ʣʦʢʘʣʴʥʳʭ ʧʦʚʝʜʝʥʠʡ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʦʪʜʝʣʴʥʳʭ ʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʮʝʣʦʛʦ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʚ ʩʨʝʜʝ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʤʥʦʛʦʘʛʝʥʪʥʳʭ ʩʠʩʪʝʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʘʥʘʣʠʟʝ ʩʦ-

ʮʠʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʮʝʩʩʦʚ ʫʨʙʘʥʠʟʘʮʠʠ ʠ ʜʘʞʝ ʧʨʠ ʠʩʩʣʝʜʦ-

ʚʘʥʠʠ ʨʳʥʢʘ ʚ ʘʥʘʣʠʟʝ ʧʨʝʜʧʦʯʪʝʥʠʡ ʨʘʟʣʠʯʥʳʭ ʩʦʮʠʘʣʴʥʳʭ 

ʛʨʫʧʧ ʠʣʠ ʢʦʨʧʦʨʘʮʠʡ, ʚʳʩʪʫʧʘʶʱʠʭ ʢʘʢ ʘʛʝʥʪʳ ʩʦ ʩʚʦʠʤ ʧʦʚʝʜʝ-

ʥʠʝʤ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, 

ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ; ʥʘʠʙʦʣʝʝ ʠʟ-

ʚʝʩʪʥʳʝ ʠʟ ʥʠʭ ð ʵʪʦ Swarm, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʚ ʋʥʠʚʝʨʩʠʪʝʪʝ ʉʘʥ-

ʪʘ ʌʝ ʠ RePast, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʚ ʏʠʢʘʛʩʢʦʤ ʋʥʠʚʝʨʩʠʪʝʪʝ. ʕʪʠ 

ʘʢʘʜʝʤʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʙʠʙ-

ʣʠʦʪʝʢʠ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ, ʥʝʩʢʦʣʴʢʦ ʫʧʨʦʱʘʶʱʠʭ ʨʘʟʨʘʙʦʪ-

ʢʫ ʘʛʝʥʪʥʳʭ ʤʦʜʝʣʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʠʭ çʩ ʥʫʣʷè ʥʘ 

ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʥʦ ʦʥʠ ʥʠʢʘʢ ʥʝ ʤʦʛʫʪ ʧʨʝʪʝʥʜʦʚʘʪʴ ʥʘ 

ʨʦʣʴ ʧʨʦʜʫʢʪʘ ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ-ʩʠʤʫʣʷʮʠʦʥʠʩʪʦʚ. 

ʇʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ AnyLogic ʦʩʥʦʚʘʥ ʥʘ ʦʙʝ̡ʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʢʦʥʮʝʧʮʠʠ. ʆʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ 

ʢ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʣʫʯʰʠʤ ʥʘ ʩʝʛʦʜʥʷʰ-

ʥʠʡ ʜʝʥʴ ʤʝʪʦʜʦʤ ʫʧʨʘʚʣʝʥʠʷ ʩʣʦʞʥʦʩʪʴʶ ʠʥʬʦʨʤʘʮʠʠ, ʵʪʘ ʢʦʥ-
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ʮʝʧʮʠʷ ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʪʳʤ ʠ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʠ ʧʨʝʜʩʪʘʚʠʪʴ ʩʪʨʫʢʪʫʨʫ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʜʝʠ ʠ 

ʤʝʪʦʜʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʩʣʦʞʥʦʩʪʴʶ, ʚʳʨʘʙʦʪʘʥʥʳʝ 

ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚ ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ, 

ʧʦʟʚʦʣʷʶʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʤʦʜʝʣʝʡ ʚ ʩʨʝʜʝ AnyLogic ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʤʳʰʣʝʥʠʝ, ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʨʘʟʨʘʙʦʪʢʫ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʫʧʨʦ-

ʩʪʠʪʴ ʠ ʫʩʢʦʨʠʪʴ ʩʦʟʜʘʥʠʝ ʤʦʜʝʣʝʡ. 

ɼʨʫʛʦʡ ʙʘʟʦʚʦʡ ʢʦʥʮʝʧʮʠʝʡ AnyLogic ʷʚʣʷʝʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʤʦʜʝʣʠ ʢʘʢ ʥʘʙʦʨʘ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʧʘʨʘʣʣʝʣʴʥʦ ʬʫʥʢʮʠʦʥʠ-

ʨʫʶʱʠʭ ʘʢʪʠʚʥʦʩʪʝʡ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʢ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʠʥʪʫʠʪʠʚʥʦ 

ʦʯʝʥʴ ʧʦʥʷʪʝʥ ʠ ʝʩʪʝʩʪʚʝʥʝʥ ʚʦ ʤʥʦʛʠʭ ʧʨʠʣʦʞʝʥʠʷʭ, ʧʦʩʢʦʣʴʢʫ 

ʩʠʩʪʝʤʳ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ ʩʦʩʪʦʷʪ ʠʟ ʩʦʚʦʢʫʧʥʦʩʪʠ ʘʢʪʠʚʥʦʩʪʝʡ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʩ ʜʨʫʛʠʤʠ ʦʙʲʝʢʪʘʤʠ. ɸʢʪʠʚʥʳʡ ʦʙʲʝʢʪ 

AnyLogic ð ʵʪʦ ʦʙʲʝʢʪ ʩʦ ʩʚʦʠʤ ʩʦʙʩʪʚʝʥʥʳʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠ-

ʝʤ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʡ ʩ ʦʢʨʫʞʝʥʠʝʤ. ʆʥ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ 

ʣʶʙʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʢʟʝʤʧʣʷʨʦʚ ʜʨʫʛʠʭ ʘʢʪʠʚʥʳʭ ʦʙʲʝʢʪʦʚ. ɸʢʪʠʚ-

ʥʳʝ ʦʙʲʝʢʪʳ ʤʦʛʫʪ ʜʠʥʘʤʠʯʝʩʢʠ ʧʦʨʦʞʜʘʪʴʩʷ ʠ ʠʩʯʝʟʘʪʴ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʘʤʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ. ʊʘʢ ʤʦʛʫʪ ʤʦʜʝ-

ʣʠʨʦʚʘʪʴʩʷ ʩʦʮʠʘʣʴʥʳʝ ʛʨʫʧʧʳ, ʭʦʣʜʠʥʛʠ ʢʦʤʧʘʥʠʡ, ʪʨʘʥʩʧʦʨʪ-

ʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪ. ʧ. 

ɻʨʘʬʠʯʝʩʢʘʷ ʩʨʝʜʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ AnyLogic ʧʦʜʜʝʨʞʠʚʘʝʪ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʨʘʟʨʘʙʦʪʢʫ, ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝ ʤʦʜʝʣʠ, ʚʳʧʦʣʥʝ-

ʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʤʦʜʝʣʴʶ, ʚʢʣʶʯʘʷ ʨʘʟʣʠʯʥʳʝ 

ʚʠʜʳ ʘʥʘʣʠʟʘ ð ʦʪ ʘʥʘʣʠʟʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʜʦ ʦʧʪʠʤʠʟʘʮʠʠ ʧʘ-

ʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʢʦʪʦʨʦʛʦ ʢʨʠʪʝʨʠʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ AnyLogic ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʜʥʦʡ-

ʝʜʠʥʩʪʚʝʥʥʦʡ ʧʘʨʘʜʠʛʤʦʡ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʯʪʦ ʷʚʣʝ̫ʪʩʷ ʭʘʨʘʢʪʝʨ-

ʥʳʤ ʬʘʢʪʠʯʝʩʢʠ ʜʣʷ ʚʩʝʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʩʫʱʝʩʪ-

ʚʫʶɦʠʭ ʩʝʛʦʜʥʷ ʥʘ ʨʳʥʢʝ. ɺ AnyLogic ʨʘʟʨʘʙʦʪʯʠʢ ʤʦʞʝʪ ʛʠʙʢʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʫʨʦʚʥʠ ʘʙʩʪʨʘʛʠʨʦʚʘʥʠʷ, ʨʘʟʣʠʯʥʳʝ ʩʪʠ-

ʣʠ ʠ ʢʦʥʮʝʧʮʠʠ, ʩʪʨʦʠʪʴ ʤʦʜʝʣʠ ʚ ʨʘʤʢʘʭ ʪʦʡ ʠʣʠ ʠʥʦʡ ʧʘʨʘʜʠʛʤʳ 

ʠ ʩʤʝʰʠʚʘʪʴ ʠʭ ʧʨʠ ʩʦʟʜʘʥʠʠ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʤʦʜʝʣʠ, ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʨʘʥʝʝ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʤʦʜʫʣʠ, ʩʦʙʨʘʥʥʳʝ ʚ ʙʠʙʣʠʦʪʝʢʠ, ʜʦ-

ʧʦʣʥʷʪʴ ʠ ʩʪʨʦʠʪʴ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ ʙʠʙʣʠʦʪʝʢʠ ʤʦʜʫʣʝʡ. ʇʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʤʦʜʝʣʠ ʥʘ AnyLogic ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʥʮʝʧʮʠʠ ʠ 

ʩʨʝʜʩʪʚʘ ʠʟ ʥʝʩʢʦʣʴʢʠʭ çʢʣʘʩʩʠʯʝʩʢʠʭè ʦʙʣʘʩʪʝʡ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, 

ʥʘʧʨʠʤʝʨ, ʚ ʘʛʝʥʪʥʦʡ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜʳ ʩʠʩʪʝʤʥʦʡ ʜʠ-

ʥʘʤʠʢʠ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʩʦʩʪʦʷʥʠʷ ʩʨʝʜʳ ʠʣʠ ʚ ʥʝ-

ʧʨʝʨʳʚʥʦʡ ʤʦʜʝʣʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʫʯʝʩʪʴ ʜʠʩʢʨʝʪʥʳʝ ʩʦ-
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ʙʪrʠʷ. ʅʘʧʨʠʤʝʨ, ʘʥʘʣʠʟ IT-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʢʦʤʧʘʥʠʠ (ʘʥʘʣʠʟ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʝʨʚʝʨʦʚ, ʫʟʢʠʭ ʤʝʩʪ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʠ ʪ. ʧ.). 

ʆʥ ʣʝʛʢʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦɦʴʶ ʤʝʪʦʜʦʚ ʜʠʩʢʨʝʪʥʦʛʦ ʩʦʙʪrʠʡ-

ʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʠʤʝʝʪ ʥʝʤʥʦʛʦ ʧʦʣʴʟʳ, ʝʩʣʠ ʚ ʤʦʜʝʣʠ ʥʝ ʦʪ-

ʨʘʞʝʥʦ ʚʣʠʷʥʠʝ ʚʦʟʤʦʞʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʵʪʦʡ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨ  rʥʘ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʥʘ ʧʨʠʙʳʣʴ 

ʢʦʤʧʘʥʠʠ, ʘ ʪʘʢʘʷ ʩʚʷʟʴ ʚ ʤʦʜʝʣʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʘ ʪʦʣ-ɹ

ʢʦ ʩʨʝʜʩʪʚʘʤʠ ʜʠʩʢʨʝʪʥʦ-ʩʦʙʪrʠʡʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ɺ AnyLogic ʣʝʛʢʦ ʩʪʨʦʷʪʩʷ ʧʦʜʦʙʥʳʝ ʤʦʜʝʣʠ ʩ ʪʨʝʙʫʝʤʳʤ ʫʨʦʚ-

ʥʝʤ ʘʜʝʢʚʘʪʥʦʩʪʠ, ʧʦʟʚʦʣʷʶɦʠʝ ʦʪʚʝʪʠʪʴ ʥʘ ʤʥʦʛʠʝ ʚʦʧʨʦʩʳ, ʠʥ-

ʪʝʨʝʩʫʶɦʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʷ. ɹʦʛʘʪʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʘʥʠʤʘʮʠʠ ʠ ʚʠ-

ʟʫʘʣʥɹʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʤʦʜʝʣʠ 

ʧʦʟʚʦʣʷʁʪ ʧʦʥʷʪʴ ʩʫʪʴ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷɦʠʭ ʚ ʤʦʜʝʣʠʨʫʝʤʦʡ 

ʩʠʩʪʝʤʝ, ʫʧʨʦʩʪʠʪʴ ʦʪʣʘʜʢʫ ʤʦʜʝʣʠ. 

ʋʜʦʙʥʳʡ ʠʥʪʝʨʬʝʡʩ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʧʦʜʜʝʨʞʢʠ 

ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʝʣʝʡ ʚ AnyLogic ʜʝʣʘʶʪ ʥʝ ʪʦʣʴʢʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ, 

ʥʦ ʠ ʩʦʟʜʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʤʠʪʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʚ ʵʪʦʡ ʩʨʝʜʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʦʩʪʫʧʥʳʤ ʜʘʞʝ ʜʣʷ ʥʘʯʠʥʘʶʱʠʭ. 

2.2. ʕʪʘʧʳ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ AnyLogic 

ʀʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʙʦʣʴʰʠʭ ʵʪʘʧʦʚ: 

ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʠ ʠ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʤʦʜʝʣʠ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʩ ʮʝʣʴʶ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ.  

ʇʨʠ ʜʝʪʘʣʴʥʦʤ ʨʘʩʩʤʦʪʨʝʥʠʠ, ʧʦʩʪʨʦʝʥʠʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʦ-

ʣʝʟʥʦʡ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʪʨʝʙʫʝʪ ʙʦʣʴʰʦʡ ʨʘʙʦʪʳ. ʉʥʘʯʘʣʘ 

ʨʘʟʨʘʙʦʪʯʠʢ ʤʦʜʝʣʠ ʜʦʣʞʝʥ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʠʝ ʟʘʜʘʯʠ ʙʫʜʫʪ ʨʝ-

ʰʘʪʴʩʷ ʩ ʝʝ ʧʦʤʦʱʴʶ, ʪ. ʝ. ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʚ ʣʶʙʦʡ ʝʛʦ ʬʦʨʤʝ 

ʜʦʣʞʥʘ ʧʨʝʜʰʝʩʪʚʦʚʘʪʴ ʬʦʨʤʫʣʠʨʦʚʢʘ ʮʝʣʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʆʪ 

ʮʝʣʠ ʟʘʚʠʩʠʪ ʪʦ, ʢʘʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʨʝʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʩʣʝʜʫʝʪ ʚʳʜʝ-

ʣʠʪʴ ʠ ʦʪʨʘʟʠʪʴ ʚ ʤʦʜʝʣʠ, ʘ ʦʪ ʢʘʢʠʭ ʧʨʦʮʝʩʩʦʚ ʘʙʩʪʨʘʛʠʨʦʚʘʪʴʩʷ, 

ʢʘʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʫʯʠʪʳʚʘʪʴ, ʘ ʢʘʢʠʝ ï ʥʝʪ, 

ʢʘʢʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʧʝʨʝʤʝʥʥʳʤʠ ʠ ʧʘʨʘʤʝʪʨʘʤʠ ʤʦʜʝʣʠ 

ʜʦʣʞʥʳ ʙʳʪʴ ʦʪʨʘʞʝʥʳ ʚ ʤʦʜʝʣʠ. ɼʘʥʥʳʡ ʵʪʘʧ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠ-

ʟʦʚʘʪʴ ʢʘʢ ʩʦʟʜʘʥʠʝ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ (ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ) ʤʦʜʝʣʠ. ʅʘ 

ʥʝʤ ʧʨʦʠʩʭʦʜʠʪ ʩʪʨʫʢʪʫʨʠʟʘʮʠʷ ʤʦʜʝʣʠ, ʪ.ʝ. ʚʳʜʝʣʝʥʠʝ ʦʪʜʝʣʴʥʳʭ 

ʧʦʜʩʠʩʪʝʤ, ʦʧʨʝʜʝʣʝʥʠʝ ʵʣʝʤʝʥʪʘʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʤʦʜʝʣʠ ʠ ʠʭ 

ʩʚʷʟʝʡ ʥʘ ʢʘʞʜʦʤ ʫʨʦʚʥʝ ʠʝʨʘʨʭʠʠ.  

ɺ ʠʤʠʪʘʮʠʦʥʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʩʪʨʫʢʪʫʨʘ ʤʦʜʝʣʠ ʦʪʨʘʞʘʝʪ 

ʩʪʨʫʢʪʫʨʫ ʨʝʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘ ʥʝʢʦʪʦʨʦʤ ʫʨʦʚʥʝ 
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ʘʙʩʪʨʘʢʮʠʠ, ʘ ʩʚʷʟʠ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʤʦʜʝʣʠ ʷʚʣʷʶʪʩʷ ʦʪʨʘ-

ʞʝʥʠʝʤ ʨʝʘʣʴʥʳʭ ʩʚʷʟʝʡ. ʕʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ, ʠʭ ʩʚʷʟʠ, ʧʘʨʘʤʝʪʨʳ 

ʠ ʧʝʨʝʤʝʥʥʳʝ, ʘ ʪʘʢʞʝ ʠʭ ʩʦʦʪʥʦʰʝʥʠʷ ʠ ʟʘʢʦʥʳ ʠʭ ʠʟʤʝʥʝʥʠʷ 

ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʨʘʞʝʥʳ ʩʨʝʜʩʪʚʘʤʠ ʩʨʝʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʪ.ʝ. 

ʚ ʵʪʦʡ ʩʨʝʜʝ ʜʦʣʞʥʳ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʧʝʨʝʤʝʥʥʳʝ ʠ ʧʘʨʘʤʝʪʨʳ 

ʤʦʜʝʣʠ, ʧʦʩʪʨʦʝʥʳ ʧʨʦʮʝʜʫʨʳ ʚʳʯʠʩʣʝʥʠʷ ʠʟʤʝʥʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ 

ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʜʝʣʠ ʚʦ ʚʨʝʤʝʥʠ.  
ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʣʷ ʙʦʣʴʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʧʨʦʮʝʩʩʦʚ, ʧʨʦ-

ʪʝʢʘʶʱʠʭ ʚ ʤʦʜʝʣʠ, ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥʦ ʘʥʠʤʘʮʠʦʥʥʦʝ 
ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ. 

 ɿʘʪʝʤ ʧʦʩʪʨʦʝʥʥʘʷ ʤʦʜʝʣʴ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʦʚʝʨʝʥʘ ʩ ʪʦʯʢʠ ʟʨʝ-
ʥʠʷ ʢʦʨʨʝʢʪʥʦʩʪʠ ʝʝ ʨʝʘʣʠʟʘʮʠʠ. 
ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ ð ʵʪʦ ʢʘʣʠʙʨʦʚʢʘ ʠʣʠ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʤʦʜʝ-

ʣʠ, ʪ.ʝ. ʩʙʦʨ ʜʘʥʥʳʭ ʠ ʧʨʦʚʝʜʝʥʠʝ ʠʟʤʝʨʝʥʠʡ ʪʝʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 
ʚ ʨʝʘʣʴʥʦʡ ʩʠʩʪʝʤʝ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʚʚʝʜʝʥʳ ʚ ʤʦʜʝʣʴ ʚ ʚʠ-
ʜʝ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ. 
ɼʘʣʝʝ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʧʨʦʚʝʨʢʫ ʧʨʘʚʠʣʴʥʦʩʪʠ ʤʦʜʝʣʠ 

(ʝʝ ʚʘʣʠʜʘʮʠʶ), ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚʳʭʦʜ ʤʦʜʝʣʠ ʧʨʦʚʝʨʷ-
ʝʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʪʝʩʪʦʚʳʭ ʨʝʞʠʤʘʭ, ʚ ʢʦʪʦʨʳʭ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʧʦʚʝʜʝʥʠʷ ʨʝʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠʟʚʝʩʪʥʳ ʣʠʙʦ ʦʯʝʚʠʜʥʳ. ʇʦʩʣʝʜʥʠʤ 
ʵʪʘʧʦʤ ʨʘʙʦʪʳ ʩ ʤʦʜʝʣʴʶ ʷʚʣʷʝʪʩʷ ʢʦʤʧʴʪʁʝʨʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ, 
ʪ. ʝ. ʩʦʙʩʪʚʝʥʥʦ ʪʦ, ʨʘʜʠ ʯʝʛʦ ʠ ʩʦʟʜʘʚʘʣʘʩʴ ʤʦʜʝʣʴ. 
ɺ ʧʨʦʩʪʝʡʰʝʤ ʩʣʫʯʘʝ ʵʢʩʧʝʨʠʤʝʥʪ ð ʵʪʦ ʚʳʧʦʣʥʝʥʠʝ ʤʦʜʝʣʠ 

ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ ʝʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ (ʬʘʢʪʦ-
ʨʦʚ) ʠ ʥʘʙʣʶʜʝʥʠʝ ʝʝ ʧʦʚʝʜʝʥʠʷ ʩ ʨʝʛʠʩʪʨʘʮʠʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 
ʧʦʚʝʜʝʥʠʷ. ʕʪʦʪ ʚʠʜ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʜʝʣʠ ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʛʥʦʟʦʤ, 
ʠʣʠ ʵʢʩʧʝʨʠʤʝʥʪʦʤ ʪʠʧʘ çʯʪʦ ʙʫʜʝʪ, ʝʩʣʠéè. ʂʦʤʧʴʶʪʝʨʥʦʝ ʤʦ-
ʜʝʣʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʧʦʣʫʯʠʪʴ ʧʨʦʛʥʦʟ, ʥʦ ʠ ʦʧʨʝʜʝ-
ʣʠʪʴ, ʢʘʢʠʝ ʫʧʨʘʚʣʷʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʠʩʪʝʤʫ ʧʨʠʚʝʜʫʪ ʢ ʙʣʘ-
ʛʦʧʨʠʷʪʥʦʤʫ ʨʘʟʚʠʪʠʶ ʩʦʙʳʪʠʡ. ɹʦʣʝʝ ʩʣʦʞʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ 
ʧʦʟʚʦʣʷʶʪ ʚʳʧʦʣʥʠʪʴ ʘʥʘʣʠʟ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʤʦʜʝʣʠ, ʦʮʝʥʢʫ 
ʨʠʩʢʦʚ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʫʧʨʘʚʣʷʶʱʠʭ ʨʝʰʝʥʠʡ, ʘ ʪʘʢʞʝ ʦʧ-
ʪʠʤʠʟʘʮʠʶ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʠ ʫʩʣʦʚʠʡ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 
ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʦʜʝʣʠ.  
ʆʜʠʥ ʠʟ ʚʘʞʥʳʭ ʚʦʧʨʦʩʦʚ ð ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘ-

ʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʚ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʩʨʝʜʝ ʤʦʛʫʪ 
ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʪʘʪʠ-
ʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʤ 
ʠʣʠ ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ, ʠʥʪʝʛʨʘʮʠʷ ʩ ʚʥʝʰʥʠʤʠ 
ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʠ ʪ.ʧ. 
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ʊʘʙʣʠʮʘ 2.1 

ʕʪʘʧʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ˉ 

ʧ./ʧ. 
ʅʘʟʚʘʥʠʝ ʵʪʘʧʘ ʈʝʟʫʣʴʪʘʪ 

1 ɸʥʘʣʠʟ ʩʠʩʪʝʤʳ ʇʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʩʠʩʪʝʤʝ, ʧʦʜʣʝʞʘʱʝʡ ʘʥʘʣʠʟʫ, ʢʘ-

ʢʦʚʘ ʝʝ ʩʪʨʫʢʪʫʨʘ, ʢʘʢʠʝ ʧʨʦʮʝʩʩʳ ʚ 

ʥʝʡ ʧʨʦʪʝʢʘʶʪ 

2 ʌʦʨʤʫʣʠʨʦʚʢʘ ʮʝʣʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʠʩʪʝ-

ʤ  r

ʉʧʠʩʦʢ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʧʨʝʜʧʦʣʘʛʘ-

ʝʪʩʷ ʨʝʰʠʪʴ ʩ ʧʦʤʦʱʴʶ ʙʫʜʫʱʝʡ 

ʤʦʜʝʣʠ. ʉʧʠʩʦʢ ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜ-

ʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ, ʩʧʠʩʦʢ 

ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʢʨʠʪʝʨʠʠ ʟʘʚʝʨ-

ʰʝʥʥʦʩʪʠ ʙʫʜʫʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

3 ʈʘʟʨʘʙʦʪʢʘ ʢʦʥʮʝʧʪʫ-

ʘʣʥɹʦʡ ʩʪʨʫʢʪʫʨʳ  

ʤʦʜʝʣʠ 

ʉʪʨʫʢʪʫʨʘ ʤʦʜʝʣʠ, ʩʦʩʪʘʚ ʩʫʱʝʩʪ-

ʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʦʜʣʝʞʘʱʠʭ 

ʦʪʦʙʨʘʞʝʥʠʶ ʚ ʤʦʜʝʣʠ, ʟʘʬʠʢʩʠʨʦ-

ʚʘʥʥʳʡ ʫʨʦʚʝʥɹ ʘʙʩʪʨʘʢʮʠʠ ʜʣʷ 

ʢʘʞʜʦʡ ʧʦʜʩʠʩʪʝʤʳ ʤʦʜʝʣʠ (ʩʧʠʩʦʢ 

ʜʦʧʫʱʝʥʠʡ), ʦʧʠʩʘʥʠʝ ʫʧʨʘʚʣʷʶ-

ʱʝʡ ʣʦʛʠʢʠ ʜʣʷ ʧʦʜʩʠʩʪʝʤ 

4 ʈʝʘʣʠʟʘʮʠʷ ʤʦʜʝʣʠ ʚ 

ʩʨʝʜʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʈʝʘʣʠʟʦʚʘʥʥʳʝ ʧʦʜʩʠʩʪʝʤʳ, ʠʭ ʧʘ-

ʨʘʤʝʪʨʳ ʠ ʧʝʨʝʤʝʥʥʳʝ, ʠʭ ʧʦʚʝʜʝ-

ʥʠʝ, ʨʝʘʣʠʟʦʚʘʥʥʘʷ ʣʦʛʠʢʘ ʠ ʩʚʷʟʠ 

ʧʦʜʩʠʩʪʝʤ 

5 ʈʝʘʣʠʟʘʮʠʷ ʘʥʠʤʘʮʠ-

ʦʥʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ  

ʤʦʜʝʣʠ 

ɸʥʠʤʘʮʠʦʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʤʦ-

ʜʝʣʠ, ʠʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ 

6 ʇʨʦʚʝʨʢʘ ʢʦʨʨʝʢʪʥʦʩʪʠ 

ʨʝʘʣʠʟʘʮʠʠ ʤʦʜʝʣʠ 

ʋʙʝʞʜʝʥʠʝ ʚ ʪʦʤ, ʯʪʦ ʤʦʜʝʣʴ ʢʦʨ-

ʨʝʢʪʥʦ ʦʪʨʘʞʘʝʪ ʪʝ ʧʨʦʮʝʩʩʳ ʨʝ-

ʘʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʝʪʩʷ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

7 ʂʘʣʠʙʨʦʚʢʘ ʤʦʜʝʣʠ ʌʠʢʩʘʮʠʷ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ, ʢʦ-

ʵʬʬʠʮʠʝʥʪʦʚ ʫʨʘʚʥʝʥʠʡ ʠ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʡ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ, ʦʪʨʘ-

ʞʘʶɦʠʭ ʪʝ ʩʠʪʫʘʮʠʠ, ʜʣʷ ʘʥʘʣʠʟʘ 

ʢʦʪʦʨʳʭ ʤʦʜʝʣʴ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦ-

ʚʘʪɹʩ ̫
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8 ʇʣʘʥʠʨʦʚʘʥʠʝ ʠ ʧʨʦʚʝ-

ʜʝʥʠʝ ʢʦʤʧʴʁʪʝʨʥʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ð ʛʨʘ-

ʬʠʢʠ, ʪʘʙʣʠʮʳ ʠ ʪ.ʧ., ʜʘʶɦ ʠʝ ʦʪʚʝ-

ʪʳ ʥʘ ʧʦʩʪʘʚʣʝʥʥʳʝ ʚʦʧʨʦʩ r

ʏʘʩʪʦ ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʫʣʷ 

ʙʦʣʴʰʝʡ ʩʠʩʪʝʤʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ, ʧʦʣʫʯʘʶʱʝʡ ʚ ʨʝʞʠʤʝ ʨʝ-

ʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʜʘʥʥʳʝ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʫʧʨʘʚʣʷʝʤʦʡ ʩʠʩ-

ʪʝʤʳ, ʦʮʝʥʠʚʘʶʱʝʡ, ʢ ʢʘʢʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʪʝʢʫ-

ʱʘʷ ʩʠʪʫʘʮʠʷ, ʠ ʧʨʝʜʣʘʛʘʶʱʝʡ ʦʧʪʠʤʘʣʴʥʦʝ (ʠʣʠ ʧʨʦʩʪʦ ʨʘʮʠʦ-

ʥʘʣʴʥʦʝ) ʫʧʨʘʚʣʷʶʱʝʝ ʨʝʰʝʥʠʝ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʧʦʩʣʝʜʩʪʚʠʡ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʚ ʙʫʜʫʱʝʤ. ɼʣʷ ʵʪʦʛʦ ʦʙʳʯʥʦ ʪʨʝ-

ʙʫʝʪʩʷ ʠʥʪʝʛʨʘʮʠʷ ʤʦʜʝʣʠ ʩ ʜʨʫʛʠʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘ-

ʤʠ ʠ ʨʘʟʨʘʙʦʪʢʘ ʩʧʝʮʠʘʣʴʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

2.3. ʆʩʥʦʚʥʳʝ ʢʦʥʮʝʧʮʠʠ, ʨʝʘʣʠʟʫʝʤʳʝ AnyLogic 

ɼʚʝ ʬʘʟʳ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɺ AnyLogic ʜʚʝ 

ʬʘʟʳ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ð ʨʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠ ʠ ʝʝ 

ʘʥʘʣʠʟ ð ʷʚʥʦ ʨʘʟʜʝʣʝʥʳ. ʈʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʩʨʝʜʝ 

ʨʝʜʘʢʪʦʨʘ AnyLogic, ʘʥʘʣʠʟ ʤʦʜʝʣʠ ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʨʝʜʝ ʠʩʧʦʣʥʝ-

ʥʠʷ. ɺ ʢʘʞʜʦʡ ʬʘʟʝ ʩʫʱʝʩʪʚʫʶʪ ʩʚʦʠ ʩʨʝʜʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ. ʇʝʨʝ-

ʭʦʜ ʠʟ ʦʜʥʦʡ ʬʘʟʳ ʚ ʜʨʫʛʫʶ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʯʝʥʴ ʣʝʛʢʦ. ʄʦʞʥʦ 

ʤʥʦʛʦʢʨʘʪʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʝʨʝʭʦʜ ʤʝʞʜʫ ʬʘʟʘʤʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 

ʠ ʠʩʧʦʣʥʝʥʠʷ ʤʦʜʝʣʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʦʜʝʣʠ. 

ɸʢʪʠʚʥʳʝ ʦʙʲʝʢʪʳ, ʢʣʘʩʩʳ ʠ ʵʢʟʝʤʧʣʷʨʳ ʘʢʪʠʚʥʳʭ ʦʙʲʝʢ-

ʪʦʚ. ʂʣʘʩʩ ʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʩʨʝʜʩʪʚʦʤ, ʧʦ-

ʟʚʦʣʷʶʱʠʤ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʩʣʦʞʥʫʶ ʩʠʩʪʝʤʫ. ʂʣʘʩʩ ʦʧʨʝʜʝʣʷʝʪ 

ʰʘʙʣʦʥ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤ ʩʪʨʦʷʪʩʷ ʦʪʜʝʣʴʥʳʝ ʵʢʟʝʤʧʣʷʨʳ 

ʢʣʘʩʩʘ. ʕʪʠ ʵʢʟʝʤʧʣʷʨʳ ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʢʘʢ ʦʙʲʝʢʪʳ ʜʨʫ-

ʛʠʭ ʘʢʪʠʚʥʳʭ ʦʙʲʝʢʪʦʚ. 

ɺ AnyLogic ʦʩʥʦʚʥʳʤ ʩʪʨʫʢʪʫʨʥʳʤ ʙʣʦʢʦʤ ʧʨʠ ʩʦʟʜʘʥʠʠ ʤʦ-

ʜʝʣʝʡ ʷʚʣʷʶʪʩʷ ʢʣʘʩʩʳ ʘʢʪʠʚʥʳʭ ʦʙʲʝʢʪʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʢʪʠʚ-

ʥʳʭ ʦʙʲʝʢʪʦʚ ʷʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʩʨʝʜʩʪʚʦʤ ʩʪʨʫʢʪʫʨʠʟʘʮʠʠ 

ʤʦʜʝʣʠ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ: ʤʠʨ ʩʦʩʪʦʠʪ ʠʟ ʤʥʦʞʝʩʪʚʘ ʧʘʨʘʣʣʝʣʴʥʦ 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʤʝʞʜʫ ʩʦʙʦʡ ʩʫʱʥʦ-

ʩʪʝʡ. ʈʘʟʣʠʯʥʳʝ ʪʠʧʳ ʵʪʠʭ ʩʫʱʥʦʩʪʝʡ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʨʘʟʥʳʝ ʘʢ-

ʪʠʚʥʳʝ ʦʙʲʝʢʪʳ. 

ʏʪʦʙʳ ʩʦʟʜʘʪʴ ʤʦʜʝʣʴ AnyLogic, ʥʫʞʥʦ ʩʦʟʜʘʪʴ ʢʣʘʩʩʳ ʘʢʪʠʚ-

ʥʳʭ ʦʙʲʝʢʪʦʚ (ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʙʲʝʢʪʳ ʙʠʙʣʠʦʪʝʢ AnyLogic). 

ʆʧʨʝʜʝʣʝʥʠʝ ʘʢʪʠʚʥʦʛʦ ʦʙʲʝʢʪʘ ʟʘʜʘʝʪ ʰʘʙʣʦʥ, ʠ ʦʪʜʝʣʴʥʳʝ ʦʙʲ-

ʝʢʪʳ, ʧʦʩʪʨʦʝʥʥʳʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʰʘʙʣʦʥʦʤ (ʵʢʟʝʤʧʣʷʨʳ 

ʘʢʪʠʚʥʦʛʦ ʦʙʲʝʢʪʘ), ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʟʘʪʝʤ ʢʘʢ ʵʣʝʤʝʥʪʳ ʜʨʫ-
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ʛʠʭ ʘʢʪʠʚʥʳʭ ʦʙʲʝʢʪʦʚ. ɺ ʣʶʙʦʡ ʢʣʘʩʩ ʤʦʛʫʪ ʙʳʪʴ ʚʢʣʶʯʝʥʳ ʥʝ-

ʩʢʦʣʴʢʦ ʵʢʟʝʤʧʣʷʨʦʚ ʜʨʫʛʠʭ ʢʣʘʩʩʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʨʘʟʣʠʯʘʪʴʩʷ 

ʩʚʦʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ɺʩʝʛʜʘ ʦʜʠʥ ʢʣʘʩʩ ʚ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʢʦʨʥʝ-

ʚʳʤ. ɼʣʷ ʥʝʛʦ ʚ ʤʦʜʝʣʠ AnyLogic ʧʦʨʦʞʜʘʝʪʩʷ ʦʜʠʥ ʵʢʟʝʤʧʣʷʨ 

ʩ ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʳʤ ʠʤʝʥʝʤ root, ʦʥ ʠ ʟʘʧʫʩʢʘʝʪʩʷ ʠʩʧʦʣʥʠʪʝʣʴ-

ʥʦʡ ʩʠʩʪʝʤʦʡ AnyLogic ʥʘ ʚʳʧʦʣʥʝʥʠʝ. ʀʤʷ ʢʣʘʩʩʘ ʢʦʨʥʝʚʦʛʦ ʘʢ-

ʪʠʚʥʦʛʦ ʦʙʲʝʢʪʘ ʤʦʞʥʦ ʤʝʥʷʪʴ ʚ ʦʢʥʝ ʝʛʦ ʩʚʦʡʩʪʚ. 

ʂʘʞʜʳʡ ʘʢʪʠʚʥʳʡ ʦʙʲʝʢʪ ʠʤʝʝʪ ʩʪʨʫʢʪʫʨʫ (ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʚʢʣʶʯʝʥʥʳʭ ʚ ʥʝʛʦ ʘʢʪʠʚʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʠʭ ʩʚʷʟʠ), ʘ ʪʘʢʞʝ ʧʦʚʝ-

ʜʝʥʠʝ, ʦʧʨʝʜʝʣʷʝʤʦʝ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʧʝʨʝʤʝʥʥʳʭ, ʧʘʨʘʤʝʪʨʦʚ, 

ʩʪʝʡʪʯʘʨʪʦʚ ʠ ʪ. ʧ. ʂʘʞʜʳʡ ʵʢʟʝʤʧʣʷʨ ʘʢʪʠʚʥʦʛʦ ʦʙʲʝʢʪʘ ʚ ʨʘʙʦ-

ʪʘʶʱʝʡ ʤʦʜʝʣʠ ʠʤʝʝʪ ʩʚʦʝ ʩʦʙʩʪʚʝʥʥʦʝ ʧʦʚʝʜʝʥʠʝ. ʆʥ ʤʦʞʝʪ 

ʠʤʝʪʴ ʩʚʦʠ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ, ʦʥ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ ʥʠʤʠ ʠ ʩ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ. 

ʆʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ. AnyLogic ʠʩʧʦʣʴʟʫʝʪ 

ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʩʣʦʞʥʳʭ 

ʩʠʩʪʝʤ. ʕʪʦʪ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʪʳʤ ʠ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ 

ʦʨʛʘʥʠʟʦʚʘʪʴ ʠ ʧʨʝʜʩʪʘʚʠʪʴ ʩʪʨʫʢʪʫʨʫ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʩ ʧʦʤʦ-

ʱʴʶ ʠʝʨʘʨʭʠʠ ʘʙʩʪʨʘʢʮʠʡ. ʅʘʧʨʠʤʝʨ, ʥʘ ʥʝʢʦʪʦʨʦʤ ʫʨʦʚʥʝ ʘʙʩʪ-

ʨʘʢʮʠʠ ʘʚʪʦʤʦʙʠʣʴ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʥʝʢʠʤ ʝʜʠʥʳʤ ʦʙʲʝʢʪʦʤ. ʅʦ 

ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʝʛʦ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʫʶʱʠʭ ʧʦʜʩʠʩʪʝʤ: ʜʚʠʛʘʪʝʣʷ, ʨʫʣʝʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʪʦʨʤʦʟ-

ʥʦʡ ʩʠʩʪʝʤʳ ʠ ʪ. ʧ. ʂʘʞʜʘʷ ʠʟ ʵʪʠʭ ʧʦʜʩʠʩʪʝʤ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ, ʝʩʣʠ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ, ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʦʡ ʚʟʘʠʤʦʜʝʡʩʪ-

ʚʫʶʱʠʭ ʧʦʜʩʠʩʪʝʤ. 

ʀʤʝʥʥʦ ʪʘʢʫʶ ʠʝʨʘʨʭʠʶ ʘʙʩʪʨʘʢʮʠʡ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ Any-

Logic ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʦʜʝʣʝʡ. ɺʩʶ ʤʦʜʝʣʴ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʢʘʢ ʝʜʠʥʳʡ ʦʙʲʝʢʪ root. ʇʨʠ ʜʝʪʘʣʴʥʦʤ ʨʘʩʩʤʦʪʨʝʥʠʠ ʚʠʜʥʦ, ʯʪʦ 

ʵʪʦʪ ʦʙʲʝʢʪ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ, ʢ ʧʨʠʤʝʨʫ,  ʜʚʘ ʵʢʟʝʤʧʣʷʨʘ ʢʣʘʩʩʘ 

MyClass ʩ ʠʤʝʥʘʤʠ myClass ʠ myClass1. ʉʘʤ ʢʣʘʩʩ MyClass ʤʦʞʝʪ 

ʠʤʝʪʴ ʩʚʦʝ ʩʣʦʞʥʦʝ ʩʪʨʦʝʥʠʝ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʩʢʨʳʪʦ ʚ ʢʣʘʩʩʝ Root. 

ʊʘʢʘʷ ʠʝʨʘʨʭʠʷ ʩʪʨʫʢʪʫʨʳ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʟʚʦʣʴʥʦʡ ʛʣʫʙʠʥʳ. 

ɺʠʟʫʘʣʴʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠ. ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʤʦʜʝʣʠ 

ʚ ʩʨʝʜʝ AnyLogic ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʥʠʢʘʢʠʭ ʜʨʫʛʠʭ ʩʨʝʜʩʪʚ, ʢʨʦʤʝ ʩʨʝʜʩʪʚ ʚʠʟʫʘʣʴʥʦʡ ʨʘʟʨʘʙʦʪʢʠ 

(ʚʚʝʜʝʥʠʷ ʩʦʩʪʦʷʥʠʡ ʠ ʧʝʨʝʭʦʜʦʚ ʩʪʝʡʪʯʘʨʪʘ, ʚʚʝʜʝʥʠʷ ʧʠʢʪʦ-

ʛʨʘʤʤ ʧʝʨʝʤʝʥʥʳʭ ʠ ʪ. ʧ.), ʟʘʜʘʥʠʷ ʯʠʩʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪ-

ʨʦʚ, ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʟʘʧʠʩʝʡ ʩʦʦʪʥʦʰʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ ʠ ʘʥʘʣʠʪʠ-

ʯʝʩʢʠʭ ʟʘʧʠʩʝʡ ʫʩʣʦʚʠʡ ʥʘʩʪʫʧʣʝʥʠʷ ʩʦʙʳʪʠʡ. ʆʩʥʦʚʥʦʡ ʧʘʨʘʜʠʛ-
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ʤʦʡ, ʧʨʠʥʷʪʦʡ ʚ AnyLogic ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʦʜʝʣʝʡ, ʷʚʣʷʝʪʩʷ ʚʠʟʫ-

ʘʣɹʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ð ʧʦʩʪʨʦʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʛʨʘʬʠʯʝʩʢʠʭ 

ʦʙʲʝʢʪʦʚ ʠ ʧʠʢʪʦʛʨʘʤʤ ʠʝʨʘʨʭʠʡ ʩʪʨʫʢʪʫʨʳ ʠ ʧʦʚʝʜʝʥʠʷ ʘʢʪʠʚʥʳʭ 

ʦʙʲʝʢʪʦʚ. 

ɺʩʪʨʦʝʥʥʳʡ ʷʟʳʢ Java. AnyLogic ʷʚʣʝ̫ʪʩʷ ʥʘʜʩʪʨʦʡʢʦʡ ʥʘʜ 

ʷʟʢrʦʤ Java ð ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʤʦʥɦʳʭ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʦʩʪʳʭ 

ʩʦʚʨʝʤʝʥʥʳʭ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘ-

ʥʠ.̫ ɺʩʝ ʦʙʲʝʢʪʳ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʤʦʜʝʣʠ ʥʘ AnyLogic ʩ ʧʦʤʦɦʴʶ ʝʛʦ ʛʨʘʬʠʯʝʩʢʦʛʦ ʨʝʜʘʢʪʦʨʘ, 

ʪʨʘʥʩʣʠʨʫʁʪʩʷ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʷʟʳʢʘ Java, ʘ ʟʘʪʝʤ ʧʨʦʠʩʭʦʜʠʪ ʢʦʤ-

ʧʠʣʮ̫ʠʷ ʚʩʝʡ ʩʦʙʨʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʥʘ Java, ʟʘʜʘʶɦʝʡ ʤʦʜʝʣʴ, ʚ 

ʠʩʧʦʣʥʷʝʤʳʡ ʢʦʜ. 

ʍʦʪʷ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʤʦʜʝʣʠ ʥʘ AnyLogic ʨʘʟʨʘʙʦʪʯʠʢ ʠʩʧʦʣʴ-

ʟʫʝʪ ʢʦʥʩʪʨʫʢʮʠʠ ʷʟʳʢʘ Java ʚ ʙʦʣʴʰʝʡ ʠʣʠ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, 

ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʦʥ ʥʠʢʦʛʜʘ ʥʝ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʧʦʣʥʳʝ ʧʨʦʛʨʘʤ-

ʤʳ, ʦʥ ʥʝ ʧʨʦʛʨʘʤʤʠʨʫʝʪ, ʘ ʣʠʰʴ ʚʩʪʘʚʣʷʝʪ ʬʨʘʛʤʝʥʪʳ ʢʦʜʘ ʚ ʩʧʝ-

ʮʠʘʣʴʥʦ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʜʣʷ ʵʪʦʛʦ ʧʦʣʷ ʦʢʥʘ ʂʦʜ ʠ ʦʢʦʥ ʩʚʦʡʩʪʚ 

ʦʙʲʝʢʪʦʚ ʤʦʜʝʣʠ. ʕʪʠ ʬʨʘʛʤʝʥʪʳ ʚʳʨʘʞʘʶʪ ʣʦʛʠʢʫ ʢʦʥʢʨʝʪʥʳʭ 

ʰʘʛʦʚ ʠʣʠ ʜʝʡʩʪʚʠʡ ʚ ʤʦʜʝʣʠ. ʂʘʢ ʠ ʚʩʝ ʜʨʫʛʠʝ ʚʢʣʶʯʝʥʥʳʝ ʚ ʤʦ-

ʜʝʣʴ ʧʨʦʛʨʘʤʤʥʳʝ ʬʨʘʛʤʝʥʪʳ, ʵʪʠ ʚʳʨʘʞʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʩʠʥ-

ʪʘʢʩʠʯʝʩʢʠ ʧʨʘʚʠʣʴʥʳʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ Java, ʧʦʪʦʤʫ ʨʘʟʨʘʙʦʪʯʠʢ 

ʤʦʜʝʣʝʡ AnyLogic ʜʦʣʞʝʥ ʠʤʝʪʴ ʥʝʢʦʪʦʨʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʵʪʦʤ 

ʷʟʳʢʝ. 

ʉʨʝʜʩʪʚʘ ʦʧʠʩʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʦʙʲʝʢʪʦʚ. ʆʩʥʦʚʥʳʤ ʩʨʝʜʩʪ-

ʚʦʤ ʩʧʝʮʠʬʠʢʘʮʠʠ ʧʦʚʝʜʝʥʠʷ ʦʙʲʝʢʪʦʚ ʚ AnyLogic ʷʚʣʷʶʪʩʷ ʧʝ-

ʨʝʤʝʥʥʳʝ, ʪʘʡʤʝʨʳ ʠ ʩʪʝʡʪʯʘʨʪʳ. ʇʝʨʝʤʝʥʥʳʝ ʦʪʨʘʞʘʶʪ ʠʟʤʝ-

ʥʷʶɦʠʝʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʲʝʢʪʘ. ʊʘʡʤʝʨ  rʤʦʞʥʦ ʚʟʚʦʜʠʪʴ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʠ ʧʦ ʦʢʦʥʯʘʥʠʠ ʵʪʦʛʦ ʠʥʪʝʨʚʘʣʘ 

ʚʳʧʦʣʥʷʪʴ ʟʘʜʘʥʥʦʝ ʜʝʡʩʪʚʠʝ. ʉʪʝʡʪʯʘʨʪʳ ʧʦʟʚʦʣʷʶʪ ʚʠʟʫʘʣʴʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʧʦʚʝʜʝʥʠʝ ʦʙʲʝʢʪʘ ʚʦ ʚʨʝʤʝʥʠ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʦ-

ʙʳʪʠʡ ʠʣʠ ʫʩʣʦʚʠʡ, ʦʥʠ ʩʦʩʪʦʷʪ ʠʟ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʩʦ-

ʩʪʦʷʥʠʡ ʠ ʧʝʨʝʭʦʜʦʚ ʤʝʞʜʫ ʥʠʤʠ. ʃʶʙʘʷ ʩʣʦʞʥʘʷ ʣʦʛʠʢʘ ʧʦʚʝʜʝ-

ʥʠʷ ʦʙʲʝʢʪʦʚ ʤʦʜʝʣʠ ʚ AnyLogic ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʘʞʝʥʘ ʩ ʧʦʤʦɦ ʴʶ 

ʢʦʤʙʠʥʘʮʠʠ ʩʪʝʡʪʯʘʨʪʦʚ, ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʠ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ 

ʫʨʘʚʥʝʥʠʡ, ʧʝʨʝʤʝʥʥʳʭ, ʪʘʡʤʝʨʦʚ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ ʥʘ Java. 

ɸʣʛʝʙʨʘʠʯʝʩʢʠʝ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ, ʢʘʢ ʠ ʣʦʛʠʯʝʩʢʠʝ 

ʚʳʨʘʞʝʥʠʷ, ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ AnyLogic ʘʥʘʣʠʪʠʯʝʩʢʠ. 

ʀʤʠʪʘʮʠʷ ʥʝʩʢʦʣʴʢʠʭ ʧʘʨʘʣʣʝʣʴʥʦ ʧʨʦʪʝʢʘʶʱʠʭ ʧʨʦʮʝʩ-

ʩʦʚ. ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʣʶʙʦʛʦ ʯʠʩʣʘ ʧʘʨʘʣʣʝʣʴʥʦ ʧʨʦʪʝʢʘʶʱʠʭ ʧʨʦ-
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ʮʝʩʩʦʚ ʚ ʤʦʜʝʣʠ AnyLogic ʩʢʨʳʪʘ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʅʠʢʘʢʠʭ ʢʘ-

ʣʝʥʜʘʨʝʡ ʩʦʙʳʪʠʡ ʨʘʟʨʘʙʦʪʯʠʢ ʤʦʜʝʣʠ ʥʘ AnyLogic ʥʝ ʚʝʜʝʪ, ʦʪ-

ʩʣʝʞʠʚʘʥʠʝ ʩʦʙʳʪʠʡ ʚʦ ʚʩʝʭ ʧʨʦʮʝʩʩʘʭ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʚ ʤʦʜʝʣʠ, 

ʚʳʧʦʣʥʷʝʪʩʷ ʩʠʩʪʝʤʦʡ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ʅʠʢʘʢʠʭ ʫʩʠʣʠʡ ʨʘʟʨʘʙʦʪ-

ʯʠʢʘ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʢʚʘʟʠʧʘʨʘʣʣʝʣʠʟʤʘ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʨʠ ʵʪʦʤ 

ʥʝ ʪʨʝʙʫʝʪʩʷ. 

ʄʦʜʝʣʴʥʦʝ ʠ ʨʝʘʣʴʥʦʝ ʚʨʝʤʷ. ʇʦʥʷʪʠʝ ʤʦʜʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

ʷʚʣʷʝʪʩʷ ʙʘʟʦʚʳʤ ʚ ʩʠʩʪʝʤʘʭ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʄʦ-

ʜʝʣʴʥʦʝ ʚʨʝʤʷ ð ʵʪʦ ʫʩʣʦʚʥʦʝ ʣʦʛʠʯʝʩʢʦʝ ʚʨʝʤʷ, ʚ ʝʜʠʥʠʮʘʭ ʢʦʪʦ-

ʨʦʛʦ ʦʧʨʝʜʝʣʝʥʦ ʧʦʚʝʜʝʥʠʝ ʚʩʝʭ ʦʙʲʝʢʪʦʚ ʤʦʜʝʣʠ.  

ɺ ʤʦʜʝʣʷʭ AnyLogic ʤʦʜʝʣʴʥʦʝ ʚʨʝʤʷ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʣʠʙʦ 

ʥʝʧʨʝʨʳʚʥʦ, ʝʩʣʠ ʧʦʚʝʜʝʥʠʝ ʦʙʲʝʢʪʦʚ ʦʧʠʩʳʚʘʝʪʩʷ ʜʠʬʬʝʨʝʥʮʠ-

ʘʣʴʥʳʤʠ ʫʨʘʚʥʝʥʠʤ̫ʠ, ʣʠʙʦ ʜʠʩʢʨʝʪʥʦ, ʧʝʨʝʢʣʶʯʘʷʩʴ ʦʪ ʤʦʤʝʥʪʘ 

ʥʘʩʪʫʧʣʝʥʠʷ ʦʜʥʦʛʦ ʩʦʙʳʪʠʷ ʢ ʤʦʤʝʥʪʫ ʥʘʩʪʫʧʣʝʥʠʷ ʩʣʝʜʫʶʱʝʛʦ 

ʩʦʙʳʪʠʷ, ʝʩʣʠ ʚ ʤʦʜʝʣʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʦʣʴʢʦ ʜʠʩʢʨʝʪʥʳʝ ʩʦʙʳʪʠʷ. 

ʄʦʤʝʥʪʳ ʥʘʩʪʫʧʣʝʥʠʷ ʚʩʝʭ ʧʣʘʥʠʨʫʝʤʳʭ ʩʦʙʳʪʠʡ ʚ ʜʠʩʢʨʝʪʥʦʡ 

ʤʦʜʝʣʠ ʠʩʧʦʣʥʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʭʨʘʥʠʪ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʦʤ ʢʘʣʝʥ-

ʜʘʨʝ ʩʦʙʳʪʠʡ, ʚʳʙʠʨʘʷ ʦʪʪʫʜʘ ʥʘʠʙʦʣʝʝ ʨʘʥʥʝʝ ʩʦʙʳʪʠʝ ʜʣʷ ʚʳ-

ʧʦʣʥʝʥʠʷ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤ ʜʝʡʩʪʚʠʡ. ɿʥʘʯʝʥʠʝ ʪʝʢʫʱʝʛʦ ʚʨʝʤʝʥʠ 

ʚ ʤʦʜʝʣʷʭ AnyLogic ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʦ ʦʙʨʘʱʝʥʠʝʤ ʢ ʬʫʥʢʮʠʠ 

getTime (). 

ɽʜʠʥʠʮʫ ʤʦʜʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʨʘʟʨʘʙʦʪʯʠʢ ʤʦʜʝʣʠ ʤʦʞʝʪ ʠʥ-

ʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʢʘʢ ʣʶʙʦʡ ʦʪʨʝʟʦʢ ʚʨʝʤʝʥʠ: ʩʝʢʫʥʜʫ, ʤʠʥʫʪʫ, ʯʘʩ 

ʠʣʠ ʛʦʜ. ɺʘʞʥʦ ʪʦʣʴʢʦ, ʯʪʦʙʳ ʚʩʝ ʧʨʦʮʝʩʩʳ, ʟʘʚʠʩʷʱʠʝ ʦʪ ʚʨʝʤʝ-

ʥʠ, ʙʳʣʠ ʚʳʨʘʞʝʥʳ ʚ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʝʜʠʥʠʮʘʭ. ʇʨʠ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʠ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚʩʝ ʧʘʨʘʤʝʪʨʳ ʠ ʫʨʘʚʥʝʥʠʷ ʜʦʣʞʥʳ 

ʙʳʪʴ ʚʳʨʘʞʝʥʳ ʚ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʩʠʩʪʝʤʝ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ. 

ʅʘʧʨʠʤʝʨ, ʚʩʝ ʬʠʟʠʯʝʩʢʠʝ ʚʝʣʠʯʠʥʳ ʚʳʨʘʞʘʶʪʩʷ ʚ ʩʠʩʪʝʤʝ ʉʠ, 

ʚ ʢʦʪʦʨʦʡ ʝʜʠʥʠʮʘ ʚʨʝʤʝʥʠ ð ʩʝʢʫʥʜʘ, ʘ ʝʜʠʥʠʮʘ ʜʣʠʥʳ ð ʤʝʪʨ. 

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʤʦʜʝʣʠ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʢʦʤʧʴʶʪʝʨʝ. ʌʠʟʠʯʝ-

ʩʢʦʝ ʚʨʝʤʷ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʧʨʦʮʝʩʩʦʨʦʤ ʥʘ ʠʤʠʪʘʮʠʶ ʜʝʡʩʪʚʠʡ, 

ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʚʧrʦʣʥʷʪʴʩʷ ʚ ʤʦʜʝʣʠ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʡ ʝʜʠʥʠʮʳ 

ʤʦʜʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ. ʇʦʵʪʦʤʫ, ʢʦ-

ʥʝʯʥʦ, ʝʜʠʥʠʮʘ ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʝʜʠʥʠʮʘ ʤʦʜʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʥʝ 

ʩʦʚʧʘʜʘʶʪ. 

ɺ AnyLogic ʧʨʠʥʷʪʳ ʜʚʘ ʨʝʞʠʤʘ ʚʳʧʦʣʥʝʥʠʷ ʤʦʜʝʣʝʡ: ʨʝʞʠʤ 

ʚʠʨʪʫʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʨʝʞʠʤ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ɺ ʨʝʞʠʤʝ ʚʠʨ-

ʪʫʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʨʦʮʝʩʩʦʨ ʨʘʙʦʪʘʝʪ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ 

ʙʝʟ ʧʨʠʚʷʟʢʠ ʢ ʬʠʟʠʯʝʩʢʦʤʫ ʚʨʝʤʝʥʠ. ʕʪʦʪ ʨʝʞʠʤ ʠʩʧʦʣʴʟʫʝʪʩʷ 
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ʜʣʷ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʤʦʜʝʣʠ, ʥʘʙʦʨʘ ʩʪʘʪʠʩʪʠʢʠ, ʦʧʪʠʤʠʟʘʮʠʠ 

ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ ʠ ʪ. ʧ. ʇʦʩʢʦʣʴʢʫ ʘʥʠʤʘʮʠʷ ʠ ʜʨʫʛʠʝ ʦʢʥʘ ʥʘ-

ʙʣʶʜʝʥʠʷ ʟʘ ʧʦʚʝʜʝʥʠʝʤ ʤʦʜʝʣʠ ʦʙʳʯʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʶʪ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʦʤʧʴʶʪʝʨʘ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʩʢʦʨʦʩʪʠ ʚʳʧʦʣ-

ʥʝʥʠʷ ʤʦʜʝʣʠ ʵʪʠ ʦʢʥʘ ʥʫʞʥʦ ʟʘʢʨʳʪʴ. 

ɺ ʨʝʞʠʤʝ ʨʝʘʣʥɹʦʛʦ ʚʨʝʤʝʥʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʟʘʜʘʝʪ ʩʚʷʟʴ ʤʦʜʝʣʴ-

ʥʦʛʦ ʚʨʝʤʝʥʠ ʩ ʬʠʟʠʯʝʩʢʠʤ ʚʨʝʤʝʥʝʤ, ʪʦ ʝʩʪʴ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʦʛ-

ʨʘʥʠʯʝʥʠʝ ʥʘ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ ʧʨʦʮʝʩʩʦʨʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʤʦʜʝ-

ʣʠ. ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʟʘʜʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʝʜʠʥʠʮ ʤʦʜʝʣʴʥʦʛʦ ʚʨʝʤʝ-

ʥʠ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴʩʷ ʧʨʦʮʝʩʩʦʨʦʤ ʚ ʦʜʥʫ ʩʝʢʫʥʜʫ. 

ʆʙʳʯʥʦ ʜʘʥʥʳʡ ʨʝʞʠʤ ʚʢʣʶʯʘʝʪʩʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʠʟʫʘʣʥɹʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʚ ʨʝʘʣʥɹʦʤ ʪʝʤʧʝ ʥʘʩʪʫʧ-

ʣʝʥʠʷ ʩʦʙʪrʠʡ, ʧʨʦʥʠʢʥʫʪʴ ʚ ʩʫʪʴ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷɦʠʭ ʚ ʤʦ-

ʜʝʣʠ. 
ʉʦʦʪʥʦhʝʥʠʝ ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʤʦʜʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʨʠ ʨʘʙʦʪʝ 

ʤʦʜʝʣʠ ʚ ʨʝʞʠʤʝ ʨʝʘʣʥɹʦʛʦ ʚʨʝʤʝʥʠ ʤʦʞʥʦ ʧʦʥʷʪʴ ʥʘ ʩʣʝʜʫʶɦʝʤ 
ʧʨʠʤʝʨʝ. ʇʨʠ ʢʦʵʬʬʠʮʠʝʥʪʝ ʫʩʢʦʨʝʥʠʷ 4, ʝʩʣʠ ʧʨʦʮʝʩʩʦʨ ʫʩʧʝʚʘʝʪ 
ʚʧrʦʣʥʠʪʴ ʤʝʥʝʝ ʯʝʤ ʟʘ 1  ʩ ʚʩʝ ʦʧʝʨʘʮʠʠ, ʢʦʪʦʨʳʝ ʚ ʤʦʜʝʣʠ ʦʧʨʝ-
ʜʝʣʝʥ  rʚ ʪʝʯʝʥʠʝ ʯʝʪʨrʝʭ ʝʜʠʥʠʮ ʤʦʜʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʦʥ ʙʫʜʝʪ 
ʞʜʘʪʴ ʜʦ ʢʦʥʮʘ ʩʝʢʫʥʜʳ. ɽʩʣʠ ʞʝ ʧʨʦʮʝʩʩʦʨ ʥʝ ʫʩʧʝʚʘʝʪ ʩʜʝʣʘʪʴ 
ʵʪʦ, ʪʦ ʫ ʥʝʛʦ ʥʝ ʙʫʜʝʪ ʠʥʪʝʨʚʘʣʘ ʦʞʠʜʘʥʠʷ, ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʢʦ-
ʨʝʥʠʷ ʙʫʜʝʪ ʤʝʥʴʰʝ ʪʦʛʦ, ʢʦʪʦʨʳʡ ʫʩʪʘʥʦʚʣʝʥ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 
ɸʥʠʤʘʮʠʷ ʧʦʚʝʜʝʥʠʷ ʤʦʜʝʣʠ. ʋʜʦʙʥʳʝ ʩʨʝʜʩʪʚʘ ʨʘʟʨʘʙʦʪʢʠ 

ʘʥʠʤʘʮʠʦʥʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʦʜʝʣʠ ʚ AnyLogic ʧʦʟʚʦʣʷʁʪ 
ʧʨʝʜʩʪʘʚʠʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ ʚ ʞʠʚʦʡ 
ʬʦʨʤʝ ʜʠʥʘʤʠʯʝʩʢʦʡ ʘʥʠʤʘʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʝ̫ʪ çʫʚʠʜʝʪʴè ʧʦʚʝʜʝ-
ʥʠʝ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ. 
ʉʨʝʜʩʪʚʘ ʘʥʠʤʘʮʠʠ ʧʦʟʚʦʣʷʁʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʣʝʛʢʦ ʩʦʟʜʘʪʴ ʚʠʨ-

ʪʫʘʣʥɹʳʡ ʤʠʨ (ʩʦʚʦʢʫʧʥʦʩʪʴ ʛʨʘʬʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚ, ʦʞʠʚʰʫʶ ʤʥʝ-
ʤʦʩʭʝʤʫ ʠ ʪ. ʧ.), ʫʧʨʘʚʣʷʝʤʳʡ ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʤʦʜʝ-
ʣʠ ʧʦ ʟʘʢʦʥʘʤ, ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʩ ʧʦʤʦɦʴʶ ʫʨʘʚʥʝ-
ʥʠʡ ʠ ʣʦʛʠʢʠ ʤʦʜʝʣʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ. ɺʠʟʫʘʣʥɹʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 
ʧʦʚʝʜʝʥʠʷ ʩʠʩʪʝʤʳ ʧʦʤʦʛʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʦʥʠʢʥʫʪʴ ʚ ʩʫʪʴ 
ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷɦʠʭ ʚ ʩʠʩʪʝʤʝ. 
ʀʥʪʝʨʘʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʤʦʜʝʣʠ. ʄʥʦʛʠʝ ʩʠʩʪʝʤʳ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʷ ʧʦʟʚʦʣʷʁʪ ʤʝʥʷʪʴ ʧʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ ʪʦʣʴʢʦ ʜʦ ʟʘʧʫʩʢʘ ʤʦ-
ʜʝʣʠ ʥʘ ʚʳʧʦʣʥʝʥʠʝ. ʉʠʩʪʝʤʘ AnyLogic ʧʨʝʜʦʩʪʘʚʣʝ̫ʪ ʧʦʣʴʟʦʚʘʪʝ-
ʣʶ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʷʪʴ ʧʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ ʚ ʭʦʜʝ ʝʝ ʬʫʥʢʮʠʦ-
ʥʠʨʦʚʘʥʠʷ. ʇʦɻʪʦʤʫ ʦʢʥʦ ʘʥʠʤʘʮʠʠ ʤʦʞʥʦ ʥʘʟʚʘʪʴ çʩʪʝʥʜʦʤè ʜʣʷ 
ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʴʁʪʝʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ ʤʦʜʝʣʴʶ. ʆʩʥʦʚʥʳʤ 
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ʧʨʠʤʝʨʦʤ ʩʨʝʜʩʪʚ, ʠʟʤʝʥʷʶɦʠʭ ʧʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ, ʷʚʣʷʁʪʩʷ 
ʩʣʘʡʜʝʨ  r(ʙʝʛʫʥʢʠ). 

2.4. ʆʙʲʝʢʪʳ Enterprise Library  

ɹʠʙʣʠʦʪʝʢʘ AnyLogic Enterprise Library ʧʦʜʜʝʨʞʠʚʘʝʪ ʜʠʩʢʨʝʪ-

ʥʦ-ʩʦʙʳʪʠʡʥʳʡ ʧʦʜʭʦʜ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʉ ʧʦʤʦʱʴʶ ʦʙʲʝʢ-

ʪʦʚ Enterprise Library ʤʦʞʥʦ ʤʦʜʝʣʠʨʦʚʘʪʴ ʩʠʩʪʝʤʳ ʨʝʘʣʴʥʦʛʦ ʤʠ-

ʨʘ, ʜʠʥʘʤʠʢʘ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʦʧʝʨʘʮʠʡ (ʧʨʠʙʳʪʠʝ, ʟʘʜʝʨʞʢʘ, ʟʘʭʚʘʪ ʠʣʠ ʥʝʜʦʩʪʘʪʦʢ ʨʝʩʫʨʩʘ, 

ʨʘʟʜʝʣʝʥʠʝ, ...) ʥʘʜ ʥʝʢʠʤʠ ʩʫʱʥʦʩʪʷʤʠ (entities, ʧʦ-ʨʫʩʩʢʠ ð

 ʪʨʘʥʟʘʢʪʳ, ʟʘʷʚʢʠ). 

ʉʫʱʥʦʩʪʷʤʠ ʤʦʛʫʪ ʙʳʪʴ, ʩʦʦʙʱʝʥʠʷ, ʟʘʧʨʦʩʳ, ʜʦʢʫʤʝʥʪʳ, 

ʟʚʦʥʢʠ, ʧʘʢʝʪʳ ʜʘʥʥʳʭ, ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʪ-

ʨʦʡʩʪʚʘ ʠ ʪ. ʧ. ʕʪʠ ʩʫʱʥʦʩʪʠ ʧʘʩʩʠʚʥʳ ʠ ʩʘʤʠ ʥʝ ʢʦʥʪʨʦʣʠʨʫʶʪ 

ʩʚʦʶ ʜʠʥʘʤʠʢʫ. ʅʦ ʦʥʠ ʤʦʛʫʪ ʦʙʣʘʜʘʪʴ ʦʧʨʝʜʝʣʸʥʥʳʤʠ ʘʪʨʠʙʫʪʘ-

ʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʧʨʦʮʝʩʩ ʠʭ ʦʙʨʘʙʦʪʢʠ (ʥʘʧʨʠʤʝʨ, ʪʠʧ ʟʚʦʥʢʘ, 

ʩʣʦʞʥʦʩʪʴ ʨʘʙʦʪʳ, ʜʣʠʥʘ ʩʦʦʙʱʝʥʠʷ) ʠʣʠ ʥʘʢʘʧʣʠʚʘʶʱʠʤʠ ʩʪʘʪʠ-

ʩʪʠʢʫ (ʦʙʱʝʝ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ, ʩʪʦʠʤʦʩʪʴ, ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ). 

ʇʨʦʮʝʩʩʳ ʟʘʜʘʶʪʩʷ ʚ ʬʦʨʤʝ ʧʦʪʦʢʦʚʳʭ ʜʠʘʛʨʘʤʤ (ʙʣʦʢ-ʩʭʝʤ). 

ʊʦ ʝʩʪʴ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ, ʧʨʠʥʷʪʦʤ ʚʦ ʤʥʦʛʠʭ ʦʙʣʘʩ-

ʪʷʭ (ʧʨʦʠʟʚʦʜʩʪʚʝ, ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʭ, ʮʝʥʪʨʘʭ ʦʙʨʘʙʦʪʢʠ ʟʚʦʥʢʦʚ, 

ʢʦʤʤʫʪʘʮʠʠ ʩʦʦʙʱʝʥʠʡ, ʣʦʛʠʩʪʠʢʝ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ ʠ ʪ. ʜ.). ʇʦ-

ʪʦʢʦʚʳʝ ʜʠʘʛʨʘʤʤʳ AnyLogic ʠʝʨʘʨʭʠʯʥʳ, ʤʘʩʰʪʘʙʠʨʫʝʤ .r ʆʥʠ 

ʪʘʢʞʝ ʨʘʩʰʠʨʷʝʤʳ ʠ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʤʦʜʝʣʠʨʦʚʘʪʴ ʩʣʦʞʥʳʝ ʩʠʩʪʝʤʳ ʣʶʙʦʛʦ ʫʨʦʚʥʷ ʜʝ-

ʪʘʣʴʥʦʩʪʠ. ɼʨʫʛʦʡ ʚʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ Enterprise Library ʷʚʣʷʝʪ-

ʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦʡ ʘʥʠʤʘʮʠʠ ʤʦʜʝʣʝʡ. 

ɺ Enterprise Library ʪʘʢʞʝ ʚʭʦʜʷʪ ʦʙʲʝʢʪʳ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʜʣʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʊʦ ʝʩʪʴ 

ʪʘʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʛʜʝ ʦʙʲʝʢʪʳ-ʟʘʷʚʢʠ ʠ ʨʝʩʫʨʩʳ ʧʝʨʝʤʝʱʘʶʪʩʷ 

ʚ ʥʝʢʦʡ ʩʝʪʠ. ʕʪʦ ʧʦʜʤʥʦʞʝʩʪʚʦ ʦʙʲʝʢʪʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʝʢʦʪʦʨʳʭ ʪʠʧʦʚ ʩʠʩʪʝʤ, ʥʘʧʨʠʤʝʨ, ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʚʥʫʪʨʠʟʘʚʦʜʩʢʦʡ ʣʦʛʠʩʪʠʢʠ, ʩʫʧʝʨʤʘʨʢʝʪʘ, ʩʢʣʘʜʘ, ʛʦʩʧʠʪʘʣʷ, ʤʘʩ-

ʪʝʨʩʢʦʡ. 

ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʦʛʦ ʧʦʜʭʦʜʘ, ʥʘʟʳʚʘʝʤʦʛʦ ʩʝʪʝʚʳʤ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʝʤ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʪʦʧʦʣʦʛʠʶ ʩʝʪʠ (ʥʘʧʨʠʤʝʨ, 

ʠʩʧʦʣʴʟʫʷ ʚʝʢʪʦʨʥʫʶ ʛʨʘʬʠʢʫ AnyLogic ʧʦʚʝʨʭ ʧʣʘʥʘ ʠʣʠ ʯʝʨʪʝʞʘ 

ʟʜʘʥʠʷ ʠʣʠ ʩʦʦʨʫʞʝʥʠʷ), ʤʥʦʞʝʩʪʚʦ ʨʝʩʫʨʩʦʚ (ʩʪʘʪʠʯʝʩʢʠʭ, ʜʚʠ-

ʞʫʱʠʭʩʷ ʠʣʠ ʧʝʨʝʤʝʱʘʝʤʳʭ), ʠ ʩʦʙʩʪʚʝʥʥʦ ʧʨʦʮʝʩʩ. ʇʨʦʮʝʩʩ 

http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/Network%20Based%20Modeling.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/Network%20Based%20Modeling.html
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ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ð ʵʪʦ ʢʦʤʙʠʥʘʮʠʷ ʦʙʲʝʢʪʦʚ ʪʠʧʘ çʧʝʨʝʤʝʩʪʠʪʴʩʷ 

ʪʫʜʘ-ʪʦè ʠʣʠ çʧʨʠʩʦʝʜʠʥʠʪʴ ʢ ʩʝʙʝ ʨʝʩʫʨʩè (ʪʘʢʠʭ, ʢʘʢ 

NetworkMoveTo, NetworkSeize, NetworkSendTo) ʠ ʦʙʳʯʥʳʭ ʦʙʲʝʢ-

ʪʦʚ Enterprise Library (Queue, Delay, Service). ɿʘʷʚʢʠ ʠ ʨʝʩʫʨʩʳ ʘʚ-

ʪʦʤʘʪʠʯʝʩʢʠ ʘʥʠʤʠʨʫʶʪʩʷ ʜʚʠʞʫʱʠʤʠʩʷ ʦʙʲʝʢʪʘʤʠ ʧʦ ʩʝʛʤʝʥʪʘʤ 

ʩʝʪʠ ʠʣʠ ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ ʝʸ ʫʟʣʘʭ. ʕʪʘ ʘʥʠʤʘʮʠʷ ʤʦʞʝʪ ʪʘʢʞʝ 

ʢʦʤʙʠʥʠʨʦʚʘʪʴʩʷ ʩ ʦʙʳʯʥʦʡ ʘʥʠʤʘʮʠʝʡ. 

ʀʝʨʘʨʭʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʠ ʧʦʚʪʦʨʥʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʤʦʜʝʣʴ-

ʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. ɽʩʣʠ ʤʦʜʝʣʠʨʫʝʤʘʷ ʩʠʩʪʝʤʘ ʩʣʦʞʥʘ, ʠʤʝʝʪ 

ʩʤʳʩʣ ʨʘʟʙʠʪʴ ʝʸ ʤʦʜʝʣʴ ʥʘ ʢʦʤʧʦʥʝʥʪʳ (ʧʦʜʧʨʦʮʝʩʩʳ) ʠ ʧʦʤʝʩ-

ʪʠʪʴ ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʚ ʦʪʜʝʣʴʥʳʡ ʘʢʪʠʚʥʳʡ ʦʙʲʝʢʪ. ɺʳ ʤʦʞʝʪʝ ʦʧ-

ʨʝʜʝʣʠʪʴ ʚʭʦʜʳ ʠ ʚʳʭʦʜʳ ʠʟ ʧʦʜʧʨʦʮʝʩʩʘ, ʧʦʤʝʩʪʠʪʴ ʠʭ ʥʘ ʚʥʝʰ-

ʥʠʡ ʠʥʪʝʨʬʝʡʩ ʘʢʪʠʚʥʦʛʦ ʦʙʲʝʢʪʘ ʠ ʩʢʨʳʪʴ ʝʛʦ ʨʝʘʣʠʟʘʮʠʶ. ʅʘ 

ʚʝʨʭʥʝʤ ʫʨʦʚʥʝ ʚr  ʙʫʜʝʪʝ ʦʧʝʨʠʨʦʚʘʪʴ ʪʘʢʠʤʠ ʦʙʲʝʢʪʘʤʠ ʢʘʢ ʙʣʦ-

ʢʘʤʠ, ʩʦʝʜʠʥʷʷ ʠʭ ʚʭʦʜʳ ʠ ʚʳʭʦʜʳ. ɺʳ ʤʦʞʝʪʝ ʩʦʟʜʘʪʴ ʥʝʩʢʦʣʴʢʦ 

ʵʢʟʝʤʧʣʷʨʦʚ ʘʢʪʠʚʥʦʛʦ ʦʙʲʝʢʪʘ ʩ ʨʘʟʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʚ ʜʨʫʛʠʭ ʧʨʦʝʢʪʘʭ. 

ʇʨʠʤʝʨ: ʚʘʤ ʧʦʥʘʜʦʙʠʣʦʩʴ ʩʦʟʜʘʪʴ ʚ ʤʦʜʝʣʠ ʘʵʨʦʧʦʨʪʘ ʪʘʢʠʝ 

ʢʦʤʧʦʥʝʥʪʳ, ʢʘʢ ʈʝʛʠʩʪʨʘʮʠʷ, ʇʘʩʧʦʨʪʥʳʡʂʦʥʪʨʦʣʴ, ʇʦ-

ʩʘʜʢʘ ʠ ʪ. ʜ. ɺ ʙʣʦʢ, ʤʦʜʝʣʠʨʫʶʱʠʡ ʟʦʥʫ ʨʝʛʠʩʪʨʘʮʠʠ, ʚr  ʤʦʞʝ-

ʪʝ ʣʠʰʴ ʝʜʠʥʦʞʜʳ ʜʦʙʘʚʠʪʴ ʦʙʲʝʢʪ ʉʪʦʡʢʘʈʝʛʠʩʪʨʘʮʠʠ ʠ ʩʜʝ-

ʣʘʪʴ ʝʛʦ ʨʝʧʣʠʮʠʨʦʚʘʥʥʳʤ. ʈʝʩʫʨʩʳ ʤʦʜʝʣʠ ʤʦʛʫʪ ʨʘʟʜʝʣʷʪʴʩʷ 

ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʘʢʪʠʚʥʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʪʘʢ ʯʪʦ ʚr  ʤʦʞʝʪʝ, ʥʘ-

ʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʙʱʠʡ ʢʦʤʧʦʥʝʥʪ ʀʥʬʦʨʤʘʮʠʦʥʥʘʷʉʠ-

ʩʪʝʤʘ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʡ ʨʝʩʫʨʩʳ ʜʣʷ ʵʪʠʭ ʧʦʜʧʨʦʮʝʩʩʦʚ. 

ʈʘʩʰʠʨʝʥʠʝ ʧʨʦʮʝʩʩʥʳʭ ʤʦʜʝʣʝʡ. ʂʘʢ ʠ ʚʩʝ ʚ AnyLogic, ʧʨʦ-

ʮʝʩʩʥʘʷ ʤʦʜʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʰʠʨʝʥʘ ʜʦ ʣʶʙʦʛʦ ʪʨʝʙʫʝʤʦʛʦ 

ʫʨʦʚʥʷ ʜʝʪʘʣʴʥʦʩʪʠ ʩ ʥʝʦʙʭʦʜʠʤʦʡ ʥʝʩʪʘʥʜʘʨʪʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʦʩʪʴʶ. 

ɺʦ-ʧʝʨʚʳʭ, ʙʘʟʦʚʳʝ ʢʣʘʩʩʳ Entity ʠ ResourceUnit ʤʦʛʫʪ ʙʳʪʴ 

ʨʘʩʰʠʨʝʥʳ ʚʘʰʠʤʠ ʩʦʙʩʪʚʝʥʥʳʤʠ ʢʣʘʩʩʘʤʠ ʩ ʣʶʙʳʤʠ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʤʠ ʧʦʣʷʤʠ ʠ ʤʝʪʦʜʘʤʠ. ʋʢʘʟʘʚ ʵʪʠ ʢʣʘʩʩʳ ʚ ʧʘʨʘʤʝʪʨʘʭ 

ʢʣʘʩʩʦʚ ʦʙʲʝʢʪʦʚ, ʚr  ʧʦʟʚʦʣʠʪʝ ʙʦʣʝʝ ʧʨʦʩʪʦʡ ʜʦʩʪʫʧ ʢ ʚʘʰʠʤ ʧʦ-

ʣʷʤ (ʙʝʟ ʷʚʥʦʛʦ ʧʨʠʚʝʜʝʥʠʷ ʪʠʧʦʚ, ʢʘʢ ʵʪʦ ʙʳʣʦ ʚ AnyLogic 5). 

ʅʘʧʨʠʤʝʨ, ʚ ʤʦʜʝʣʠ ʘʵʨʦʧʦʨʪʘ ʚʘʤ ʤʦʞʝʪ ʧʦʥʘʜʦʙʠʪʴʩʷ ʩʦʟʜʘʪʴ 

ʩʧʝʮʠʘʣʴʥʳʝ ʢʣʘʩʩʳ, ʤʦʜʝʣʠʨʫʶʱʠʝ ʧʘʩʩʘʞʠʨʦʚ, ʙʘʛʘʞ, ʦʬʠʮʝʨʦʚ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʪ. ʜ. 

ɺʦ-ʚʪʦʨʳʭ, ʫ ʢʘʞʜʦʛʦ ʦʙʲʝʢʪʘ Enterprise Library ʝʩʪʴ ʩʧʝʮʠʘʣʴ-

ʥʳʝ çʪʦʯʢʠ ʨʘʩʰʠʨʝʥʠʷè ð ʤʝʩʪʘ, ʛʜʝ ʚr  ʤʦʞʝʪʝ ʟʘʜʘʪʴ ʢʘʢʠʝ-ʪʦ 

http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/NetworkMoveTo.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/NetworkSeize.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/NetworkSendTo.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/Queue.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/Delay.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/Service.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/Entity.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/Resource%20Unit.html
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ʜʝʡʩʪʚʠʷ ʠʣʠ ʚʳʨʘʞʝʥʠʷ. ʊʘʢʠʤʠ ʪʦʯʢʘʤʠ ʨʘʩʰʠʨʝʥʠʷ ʷʚʣʷʶʪʩʷ 

ʜʠʥʘʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ (ʧʦʤʝʯʝʥʥʳʝ ʚ ʦʧʠʩʘʥʠʷʭ ʦʙʲʝʢʪʦʚ ʢʘʢ 

[ʜʠʥʘʤʠʯʝʩʢʠʝ]), ʚʳʯʠʩʣʷʝʤʳʝ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʤʦʜʝʣʠ ʧʨʠ 

ʧʨʦʭʦʞʜʝʥʠʠ ʟʘʷʚʦʢ ʯʝʨʝʟ ʧʨʦʮʝʩʩʥʫʶ ʜʠʘʛʨʘʤʤʫ. ʅʘʧʨʠʤʝʨ, 

ʚ ʦʙʲʝʢʪʝ Delay, ʤʦʜʝʣʠʨʫʶʱʝʤ ʨʘʩʧʝʯʘʪʢʫ ʧʦʩʘʜʦʯʥʳʭ ʪʘʣʦʥʦʚ ʚ 

ʦʙʲʝʢʪʝ ʈʝʛʠʩʪʨʘʮʠʷ, ʚr  ʤʦʞʝʪʝ ʧʨʠʩʚʦʠʪʴ ʧʘʩʩʘʞʠʨʫ ʚʳʭʦʜ 

(ʛʝʡʪ), ʥʘʧʠʩʘʚ entity.gate=main.gateof(entity. f lig -

htno)  ʚ ʧʘʨʘʤʝʪʨʝ ɼʝʡʩʪʚʠʝ ʧʨʠ ʚʳʭʦʜʝ. ɿʜʝʩʴ gate (ʛʝʡʪ) ʠ 

flightno  (ʥʦʤʝʨ ʧʦʣʝʪʘ) ð ʧʦʣʷ ʢʣʘʩʩʘ Passenger, ʤʦʜʝʣʠʨʫʶ-

ʱʝʛʦ ʧʘʩʩʘʞʠʨʦʚ, ʘ gateof  ð ʬʫʥʢʮʠʷ, ʟʘʜʘʥʥʘʷ ʚ ʢʦʨʥʝʚʦʤ 

ʦʙʲʝʢʪʝ ʤʦʜʝʣʠ Main. 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʫ ʚʘʩ ʝʩʪʴ ʜʦʩʪʫʧ ʢ ʣʶʙʦʡ ʯʘʩʪʠ ʤʦʜʝ-

ʣʠ ʠʟ ʣʶʙʦʡ ʜʨʫʛʦʡ ʯʘʩʪʠ ʤʦʜʝʣʠ, ʠ ʙʦʣʝʝ ʪʦʛʦ, ʧʦʩʢʦʣʴʢʫ ʚr  ʧʠ-

ʰʝʪʝ Java ʢʦʜ, ʚr  ʤʦʞʝʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʣʙʁʳʤ ʚʥʝʰʥʠʤ 

ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʠ/ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʶʙʦʡ ʠʟ ʦʛʨʦʤ-

ʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ Java ʧʘʢʝʪʦʚ. 

ʉʦʟʜʘʥʠʝ ʘʥʠʤʘʮʠʠ ʜʣʷ ʧʨʦʮʝʩʩʥʳʭ ʤʦʜʝʣʝʡ. ɹʠʙʣʠʦʪʝʢʘ 

Enterprise Library ʪʝʩʥʦ ʠʥʪʝʛʨʠʨʦʚʘʥʘ ʩ ʘʥʠʤʘʮʠʦʥʥʳʤʠ ʩʨʝʜʩʪ-

ʚʘʤʠ AnyLogic ʠ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʘʥʠʤʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʣʶʙʦʡ 

ʩʪʝʧʝʥʠ ʩʣʦʞʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʝʨʘʨʭʠʯʝʩʢʠʝ ʠ ʩ ʥʝʩʢʦʣʴʢʠʤʠ 

ʨʘʟʣʠʯʥʳʤʠ ʛʨʘʬʠʯʝʩʢʠʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʧʨʦʮʝʩʩʘ. ʅʘʧʨʠʤʝʨ, 

ʚr  ʤʦʞʝʪʝ ʦʧʨʝʜʝʣʠʪʴ ʛʣʦʙʘʣʴʥʳʡ ʚʟʛʣʷʜ ʥʘ ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʘʛʨʝʛʠʨʦʚʘʥʥʳʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ, ʘ ʪʘʢʞʝ ʜʝʪʘʣʴʥʳʝ 

ʘʥʠʤʘʮʠʠ ʢʦʥʢʨʝʪʥʳʭ ʦʧʝʨʘʮʠʡ ð ʠ ʧʝʨʝʢʣʶʯʘʪʴʩʷ ʤʝʞʜʫ ʥʠʤʠ. 

ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʦʙʲʝʢʪʦʚ Enterprise Library ʘʥʠʤʘʮʠʷ ʟʘʜʘʝʪʩʷ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʚr  ʨʠʩʫʝʪʝ ʬʠʛʫʨʫ, ʩʢʘʞʝʤ, ʣʦʤʘʥʫʶ, ʫʢʘʟʳ-

ʚʘʝʪʝ ʝʝ ʚ ʧʘʨʘʤʝʪʨʝ ʌʠʛʫʨʘ ʘʥʠʤʘʮʠʠ, ʩʢʘʞʝʤ, ʦʙʲʝʢʪʘ Delay ʠ 

ʦʧʨʝʜʝʣʷʝʪʝ ʵʪʦʤʫ ʦʙʲʝʢʪʫ, ʯʪʦ ʚr  ʭʦʪʠʪʝ ʦʪʦʙʨʘʞʘʪʴ ʟʘʷʚʢʠ, ʟʘ-

ʜʝʨʞʠʚʘʶʱʠʝʩʷ ʚ ʵʪʦʤ ʦʙʲʝʢʪʝ, ʜʚʠʞʫʱʠʤʠʩʷ ʧʦ ʵʪʦʡ ʬʠʛʫʨʝ 

ʘʥʠʤʘʮʠʠ (ʩʤ. ɸʥʠʤʘʮʠʷ ʦʙʲʝʢʪʦʚ Enterprise Library). ɿʘʪʝʤ ʚr  

ʨʠʩʫʝʪʝ ʜʨʫʛʫʶ ʬʠʛʫʨʫ (ʠʣʠ ʛʨʫʧʧʫ ʬʠʛʫʨ), ʠ ʜʝʣʘʝʪʝ ʝʝ ʌʠʛʫʨʦʡ 

ʘʥʠʤʘʮʠʠ ʟʘʷʚʢʠ, ʥʘʧʨʠʤʝʨ, ʚ ʦʙʲʝʢʪʝ Source. ʊʦʛʜʘ ʧʦʢʘ ʟʘʷʚʢʠ 

ʙʫʜʫʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʦʙʲʝʢʪʝ Delay, ʘʥʠʤʘʮʠʠ ʵʪʠʭ ʟʘʷʚʦʢ ʙʫʜʫʪ 

ʦʪʦʙʨʘʞʘʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʦʯʢʘʭ ʵʪʦʡ ʣʦʤʘʥʦʡ. 

ɺ ʩʝʪʝʚʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʚr  ʨʠʩʫʝʪʝ ʩʝʪʴ ʫʟʣʦʚ ʠ ʩʝʛʤʝʥʪʦʚ, ʠ 

ʟʘʷʚʢʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʦʙʨʘʞʘʶʪʩʷ ʜʚʠʞʫʱʠʤʠʩʷ ʚʜʦʣʴ ʩʝʛʤʝʥ-

ʪʦʚ ʠʣʠ ʦʩʪʘʶʱʠʤʠʩʷ ʚ ʫʟʣʘʭ (ʙʦʣʝʝ ʧʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚʳ 

ʤʦʞʝʪʝ ʧʦʣʫʯʠʪʴ ʟʜʝʩʴ [9]). 

http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/Delay.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/Delay.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/Animating%20Active%20Objects.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/Source.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/Delay.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/Network%20Based%20Modeling.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/Network%20Based%20Modeling.html#Animation_of_entities_and_resource_units
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ʂʦʤʙʠʥʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʥʳʭ ʤʦʜʝʣʝʡ ʩ ʤʦʜʝʣʷʤʠ ʠ ʢʦʥʩʪ-

ʨʫʢʮʠʷʤʠ ʜʨʫʛʠʭ ʪʠʧʦʚ. ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ 

AnyLogic ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʤʙʠʥʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʪʠ-

ʣʝʡ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʪʨʘʞʘʪʴ ʢʦʤʧʣʝʢʩʥʦʩʪʴ ʠ ʥʝ-

ʦʜʥʦʨʦʜʥʦʩʪʴ ʩʠʩʪʝʤ ʨʝʘʣʥɹʦʛʦ ʤʠʨʘ. ɺʳ ʤʦʞʝʪʝ ʢʦʤʙʠʥʠʨʦʚʘʪʴ 

ʚʘʰʠ ʧʨʦʮʝʩʩʥʳʝ ʤʦʜʝʣʠ, ʧʦʩʪʨʦʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ Enterprise 

Library, ʩ ʤʦʜʝʣʷʤʠ ʩʠʩʪʝʤʥʦʡ ʜʠʥʘʤʠʢʠ ʠʣʠ ʘʛʝʥʪʥʳʤʠ ʤʦʜʝʣʷ-

ʤʠ, ʠʣʠ ʞʝ ʧʨʦʩʪʦ ʩʦʟʜʘʚʘʪʴ ʚʘʰʠ ʩʦʙʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ ʩ ʧʦʤʦ-

ʱʴʶ ʙʘʟʦʚʳʭ ʵʣʝʤʝʥʪʦʚ AnyLogic ʠ ʚʢʣʶʯʘʪʴ ʠʭ ʚ ʜʠʘʛʨʘʤʤʫ, 

ʦʧʠʩʳʚʘʶʱʫʶ ʚʘʰ ʧʨʦʮʝʩʩ. 

ɽʩʪʴ ʤʥʦʞʝʩʪʚʦ ʩʧʦʩʦʙʦʚ ʢʦʤʙʠʥʠʨʦʚʘʥʠʷ ʧʦʜʭʦʜʦʚ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʷ, ʤʳ ʧʨʠʚʝʜʝʤ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ ʧʨʠʤʝʨʳ: 

ɺʣʠʷʥʠʝ ʩʠʩʪʝʤʥʦ-ʜʠʥʘʤʠʯʝʩʢʦʡ ʜʠʘʛʨʘʤʤʳ ʧʦʪʦʢʦʚ ʠ ʥʘʢʦʧʠ-

ʪʝʣʝʡ ʥʘ ʧʨʦʮʝʩʩʥʫʶ ʤʦʜʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʦ, ʥʘʧʨʠʤʝʨ, 

ʢʘʢ ʦʙʲʝʢʪ Source, ʩʦʟʜʘʶʱʠʡ ʟʘʷʚʢʠ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ, ʫʧʨʘʚ-

ʣʷʝʤʦʡ ʜʠʥʘʤʠʯʝʩʢʦʡ ʧʝʨʝʤʝʥʥʦʡ.  

ʆʙʨʘʪʥʘʷ ʩʚʷʟʴ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ, ʥʘʧʨʠʤʝʨ, ʩʠʩʪʝʤʥʦ-

ʜʠʥʘʤʠʯʝʩʢʠʤ ʥʘʢʦʧʠʪʝʣʝʤ, ʫʚʝʣʠʯʠʚʘʶɦ ʠʤ ʩʚʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ 

ʢʘʞʜʦʤ ʧʨʠʙʳʪʠʠ ʟʘʷʚʢʠ ʚ ʦʙʲʝʢʪ ʧʨʦʮʝʩʩʥʦʡ ʜʠʘʛʨʘʤʤʳ Sink. 

ɺ ʦʧʨʝʜʝʣʝʥʥʳʡ ʤʦʤʝʥʪ ʩʚʦʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʘʛʝʥʪ ʤʦʞʝʪ 

ʩʪʘʥʦʚʠʪʴʩʷ ʟʘʷʚʢʦʡ ʠ ʚʩʪʘʚʣʷʪʴʩʷ ʚ ʧʨʦʮʝʩʩ ʩ ʧʦʤʦʱʴʶ 

ʙʣʦʢʘ Enter (ʠ ʥʘʦʙʦʨʦʪ), ʠʣʠ ʞʝ ʘʛʝʥʪ ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʧʘʨʘʣ-

ʣʝʣʴʥʦ ʩ ʟʘʷʚʢʦʡ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʥʝʡ. 

ɽʩʣʠ ʚʘʤ ʥʫʞʝʥ ʦʙʲʝʢʪ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ, 

ʦʪʣʠʯʥʦʡ ʦʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʡ ʦʙʲʝʢʪʘʤʠ 

Enterprise Library (ʠ ʥʝʜʦʩʪʠʞʠʤʦʡ ʧʫʪʝʤ ʢʦʤʙʠʥʠʨʦʚʘʥʠʷ ʵʪʠʭ 

ʦʙʲʝʢʪʦʚ), ʚr  ʤʦʞʝʪʝ ʩʦʟʜʘʪʴ ʚʘʰ ʩʦʙʩʪʚʝʥʥʳʡ ʢʣʘʩʩ ʘʢʪʠʚʥʦʛʦ 

ʦʙʲʝʢʪʘ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʙʲʝʢʪʳ Exit ʠ Enter ʚ ʢʘʯʝʩʪʚʝ ʠʥʪʝʨ-

ʬʝʡʩʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʊʦʛʜʘ ʚr  ʩʤʦʞʝʪʝ ʚʩʪʘʚʣʷʪʴ ʵʢʟʝʤʧʣʷʨʳ ʜʘʥ-

ʥʦʛʦ ʢʣʘʩʩʘ ʘʢʪʠʚʥʦʛʦ ʦʙʲʝʢʪʘ ʚ ʚʘʰʫ ʧʨʦʮʝʩʩʥʫʶ ʜʠʘʛʨʘʤʤʫ. 

ɺ ʪʘʢʦʤ ʘʢʪʠʚʥʦʤ ʦʙʲʝʢʪʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʠʘʛʨʘʤʤʳ ʩʦ-

ʩʪʦʷʥʠʡ, ʩʦʙʳʪʠʷ, ʧʝʨʝʤʝʥʥʳʝ ʠ ʪ. ʜ. 

ʂʣʘʩʩʳ ʘʢʪʠʚʥʳʭ ʦʙʲʝʢʪʦʚ ʙʠʙʣʠʦʪʝʢʠ AnyLogic Enterprise 

Library ʷʚʣʷʶʪʩʷ ʙʣʦʢʘʤʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʩʪʨʦʷʪʩ ̫ ʙʣʦʢ-

ʩʭʝʤʳ, ʤʦʜʝʣʠʨʫʶʱʠʝ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʨʦʠʩʭʦʜʠʪʴ 

ʩ ʟʘʷʚʢʘʤʠ. 

ɹʠʙʣʠʦʪʝʯʥʳʝ ʢʣʘʩʩʳ Entity ʠ ResourceUnit ʷʚʣʷʶʪʩʷ ʙʘʟʦʚʳʤʠ 

ʢʣʘʩʩʘʤʠ ʜʣʷ ʟʘʷʚʦʢ ʠ ʨʝʩʫʨʩʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʙʲʝʢʪʳ ʫʩʣʦʚ-

http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/Source.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/Sink.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/Enter.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/Exit.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/Enter.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/Entity.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/Resource%20Unit.html
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ʥʦ ʜʝʣʷʪʩʷ ʧʦ ʩʚʦʝʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʥʘ ʥʝʩʢʦʣʴʢʦ ʢʘʪʝʛʦʨʠʡ, ʠʭ 

ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʜʘʥʦ ʥʠʞʝ. 

 

 

2.4.1. ʇʦʪʦʢ ʟʘʷʚʦʢ 

 

Source 
ʉʦʟʜʘʝʪ ʟʘʷʚʢʠ. 

 

Sink 
ʋʥʠʯʪʦʞʘʝʪ ʧʦʩʪʫʧʘʶʱʠʝ ʟʘʷʚʢʠ. 

 

Enter  

ɺʩʪʘʚʣʷʝʪ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʟʘʷʚʢʠ ʚ ʦʧʨʝʜʝʣʝʥʥʦʝ 

ʤʝʩʪʦ ʚʥʫʪʨʠ ʧʨʦʮʝʩʩʘ, ʟʘʜʘʥʥʦʛʦ ʧʦʪʦʢʦʚʦʡ ʜʠʘ-

ʛʨʘʤʤʦʡ. 

 

Exit  

ʀʟʚʣʝʢʘʝʪ ʧʦʩʪʫʧʘʶʱʠʝ ʚ ʦʙʲʝʢʪ ʟʘʷʚʢʠ ʠʟ ʧʨʦʮʝʩʩʘ, 

ʟʘʜʘʥʥʦʛʦ ʧʦʪʦʢʦʚʦʡ ʜʠʘʛʨʘʤʤʦʡ, ʧʨʝʜʦʩʪʘʚʣʷʷ 

ʧʦʣʴʟʦʚʘʪʝʣʶ  ʨʝʰʘʪʴ, ʯʪʦ ʜʝʣʘʪʴ ʩ ʵʪʠʤʠ ʟʘʷʚʢʘʤʠ. 

 

Hold  

ɹʣʦʢʠʨʫʝʪ/ʨʘʟʙʣʦʢʠʨʦʚʳʚʘʝʪ ʧʦʪʦʢ ʟʘʷʚʦʢ ʥʘ ʦʧʨʝ-

ʜʝʣʝʥʥʦʤ ʫʯʘʩʪʢʝ ʙʣʦʢ-ʩʭʝʤʳ.  

 

Split  

ɼʣʷ ʢʘʞʜʦʡ ʧʦʩʪʫʧʘʶʱʝʡ ʟʘʷʚʢʠ ʦʙʲʝʢʪ ʩʦʟʜʘʝʪ ʟʘ-

ʜʘʥʥʦʝ ʯʠʩʣʦ ʥʦʚʳʭ ʟʘʷʚʦʢ  ʠ ʧʝʨʝʩʳʣʘʝʪ ʠʭ ʜʘʣʴʰʝ. 

 

Combine 

ɼʦʞʠʜʘʝʪʩʷ ʧʦʩʪʫʧʣʝʥʠʷ ʜʚʫʭ ʟʘʷʚʦʢ ʚ ʧʦʨʪʳ in1 ʠ 

in2 (ʚ ʧʨʦʠʟʚʦʣʴʥʦʤ ʧʦʨʷʜʢʝ), ʘ ʟʘʪʝʤ ʩʦʟʜʘʝʪ ʥʦʚʫʶ 

ʟʘʷʚʢʫ ʠ ʥʘʧʨʘʚʣʷʝʪ ʝʝ ʥʘ ʚʳʭʦʜʥʦʡ ʧʦʨʪ.  

 

Selec-

tOutput  

ʅʘʧʨʘʚʣʷʝʪ ʚʭʦʜʷʱʠʝ ʟʘʷʚʢʠ ʚ ʦʜʠʥ ʠʟ ʜʚʫʭ ʚʳʭʦʜ-

ʥʳʭ ʧʦʨʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʥʦʛʦ 

ʫʩʣʦʚʠʷ. 

 

Queue 

ʍʨʘʥʠʪ ʟʘʷʚʢʠ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʧʦʨʷʜʢʝ. ʄʦʜʝʣʠʨʫʝʪ 

ʦʯʝʨʝʜʴ ʟʘʷʚʦʢ, ʦʞʠʜʘʶʱʠʭ ʧʨʠʝʤʘ ʦʙʲʝʢʪʘʤʠ, ʩʣʝ-

ʜʫʶʱʠʤʠ ʟʘ ʜʘʥʥʳʤ ʚ ʧʦʪʦʢʦʚʦʡ ʜʠʘʛʨʘʤʤʝ. 

 

Match  

ʉʠʥʭʨʦʥʠʟʠʨʫʝʪ ʜʚʘ ʧʦʪʦʢʘ ʟʘʷʚʦʢ ʧʫʪʝʤ ʥʘʭʦʞʜʝ-

ʥʠʷ ʧʘʨ ʟʘʷʚʦʢ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʟʘʜʘʥʥʦʤʫ ʢʨʠʪʝ-

ʨʠʶ ʩʦʦʪʚʝʪʩʪʚʠʷ. 

 

Restricted

AreaStart  

ʆʙʦʟʥʘʯʘʝʪ ʚʭʦʜ ʚ ʦʙʣʘʩʪʴ ʧʨʦʮʝʩʩʘ, ʚ ʢʦʪʦʨʦʡ ʦʜʥʦ-

ʚʨʝʤʝʥʥʦ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪ-

ʚʦ ʟʘ̫ʚʦʢ.  

http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/Source.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/Sink.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/Enter.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/Exit.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/Hold.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/Split.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/Combine.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/Queue.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/Match.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/RestrictedAreaStart.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/RestrictedAreaStart.html
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Restricted

AreaEnd  

ʆʙʦʟʥʘʯʘʝʪ ʚʳʭʦʜ ʠʟ ʦʙʣʘʩʪʠ ʧʨʦʮʝʩʩʘ, ʚ ʢʦʪʦʨʦʡ 

ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʪʦʣʴʢʦ ʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʟʘʷʚʦʢ.  

 

2.4.2. ʈʘʙʦʪʘ ʩ ʩʦʜʝʨʞʠʤʳʤ ʟʘʷʚʢʠ 

 

Batch 

ʇʨʝʦʙʨʘʟʫʝʪ ʟʘʜʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʪʫʧʘʶʱʠʭ ʚ 
ʦʙʲʝʢʪ ʟʘʷʚʦʢ ʚ ʦʜʥʫ ʟʘʷʚʢʫ-ʧʘʨʪʠʶ. 

 

Unbatch 

ʀʟʚʣʝʢʘʝʪ ʚʩʝ ʟʘʷʚʢʠ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʧʦʩʪʫʧʘʶɦ ʝʡ 
ʟʘʷʚʢʝ-ʧʘʨʪʠʠ, ʠ ʧʝʨʝʩʳʣʘʝʪ ʠʭ ʜʘʣʝʝ. ʉʘʤʘ ʟʘʷʚʢʘ-
ʧʘʨʪʠʷ ʧʨʠ ʵʪʦʤ ʫʥʠʯʪʦʞʘʝʪʩʷ. 

 

Pickup  

ʋʜʘʣʷʝʪ ʟʘʷʚʢʠ ʠʟ ʟʘʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ Queue ʠ ʜʦʙʘʚ-
ʣʷʝʪ ʠʭ ʢ ʩʦʜʝʨʞʠʤʦʤʫ ʧʦʩʪʫʧʘʶɦ ʝʡ  ʟʘʷʚʢʠ-
ʢʦʥʪʝʡʥʝʨʘ. 

 

Dropoff  

ʋʜʘʣʷʝʪ ʠʟʙʨʘʥʥʳʝ ʟʘʷʚʢʠ ʠʟ ʧʦʩʪʫʧʘʶʱʝʡ ʟʘʷʚʢʠ-
ʢʦʥʪʝʡʥʝʨʘ ʠ ʧʝʨʝʩʳʣʘʝʪ ʠʭ ʜʘʣʝʝ. 

2.4.3. ʆʙʨʘʙʦʪʢʘ 

 

Delay 
ɿʘʜʝʨʞʠʚʘʝʪ ʟʘʷʚʢʠ ʥʘ ʟʘʜʘʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. 

2.4.4. ʈʘʙʦʪʘ ʩ ʨʝʩʫʨʩʘʤʠ 

 

ResourcePool 

ɿʘʜʘʝʪ ʥʘʙʦʨ ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʟʘʭʚʘʪʳ-

ʚʘʪʴʩʷ ʠ ʦʩʚʦʙʦʞʜʘʪʴʩʷ ʟʘʷʚʢʘʤʠ. 

 

Seize 

ɿʘʭʚʘʪʳʚʘʝʪ ʜʣʷ ʟʘʷʚʢʠ ʟʘʜʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝ-

ʩʫʨʩʦʚ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʠʧʘ. 

 

Release 
ʆʩʚʦʙʦʞʜʘʝʪ ʨʘʥʝʝ ʟʘʭʚʘʯʝʥʥʳʝ ʟʘʷʚʢʦʡ ʨʝʩʫʨʩʳ. 

 

Service 

ɿʘʭʚʘʪʳʚʘʝʪ ʜʣʷ ʟʘʷʚʢʠ ʟʘʜʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝ-

ʩʫʨʩʦʚ, ʟʘʜʝʨʞʠʚʘʝʪ ʟʘʷʚʢʫ, ʘ ʟʘʪʝʤ ʦʩʚʦʙʦʞʜʘʝʪ 

ʟʘʭʚʘʯʝʥʥʳʝ ʝʶ ʨʝʩʫʨʩʳ. 

http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/RestrictedAreaEnd.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/RestrictedAreaEnd.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/Batch.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/Unbatch.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/Pickup.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/Queue.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/Dropoff.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/Delay.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/ResourcePool.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/Seize.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/Release.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/Service.html
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2.4.5. ʊʨʘʥʩʧʦʨʪʠʨʦʚʢʘ 

 

Conveyor 

ʄʦʜʝʣʠʨʫʝʪ ʢʦʥʚʝʡʝʨ. ʇʝʨʝʤʝʱʘʝʪ ʟʘʷʚʢʠ ʧʦ 

ʧʫʪʠ ʟʘʜʘʥʥʦʡ ʜʣʠʥʳ ʩ ʟʘʜʘʥʥʦʡ ʩʢʦʨʦʩʪʴʶ (ʦʜʠ-

ʥʘʢʦʚʦʡ ʜʣʷ ʚʩʝʭ ʟʘʷʚʦʢ), ʩʦʭʨʘʥʷʷ ʠʭ ʧʦʨʷʜʦʢ ʠ 

ʦʩʪʘʚʣʷʷ ʟʘʜʘʥʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʤʝʞʜʫ ʥʠʤʠ.  

2.4.6. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʝʪʝʡ 

 

Network  

ɿʘʜʘʝʪ ʪʦʧʦʣʦʛʠʶ ʩʝʪʠ ʠ ʫʧʨʘʚʣʷʝʪ ʩʝʪʝʚʤrʠ 

ʨʝʩʫʨʩʘʤʠ.  

 

NetworkEnter  

ʈʝʛʠʩʪʨʠʨʫʝʪ ʟʘʷʚʢʫ ʚ ʩʝʪʠ ʠ ʧʦʤʝʱʘʝʪ ʝʝ 

ʚ ʟʘʜʘʥʥʳʡ ʫʟʝʣ ʩʝʪʠ. 

 

NetworkExit  
ʋʜʘʣʷʝʪ ʟʘʷʚʢʫ ʠʟ ʩʝʪʠ.  

 

NetworkMoveTo 
ʇʝʨʝʤʝʱʘʝʪ ʟʘʷʚʢʫ ʚ ʥʦʚʦʝ ʤʝʩʪʦ ʩʝʪʠ.  

 

NetworkResource

Pool 

ɿʘʜʘʝʪ ʥʘʙʦʨ ʩʝʪʝʚʳʭ ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʳʝ ʤʦ-

ʛʫʪ ʟʘʭʚʘʪʳʚʘʪʴʩʷ ʠ ʦʩʚʦʙʦʞʜʘʪʴʩʷ ʟʘʷʚʢʘʤʠ. 

 

NetworkRelease 

ʆʩʚʦʙʦʞʜʘʝʪ ʨʘʥʝʝ ʟʘʭʚʘʯʝʥʥʳʝ ʟʘʷʚʢʦʡ ʩʝ-

ʪʝʚʳʝ ʨʝʩʫʨʩʳ. 

 

NetworkSeize 

ɿʘʭʚʘʪʳʚʘʝʪ ʜʣʷ ʟʘʷʚʢʠ ʟʘʜʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʩʝʪʝʚʳʭ ʨʝʩʫʨʩʦʚ. 

 

NetworkSendTo 

ʇʦʩʳʣʘʝʪ (ʧʝʨʝʤʝʱʘʝʪ) ʫʢʘʟʘʥʥʳʝ ʜʚʠʞʫ-

ʱʠʝʩʷ/ʧʝʨʝʥʦʩʥʳʝ ʩʝʪʝʚʳʝ ʨʝʩʫʨʩʳ ʠʟ ʠʭ 

ʪʝʢʫʱʝʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʚ ʟʘʜʘʥʥʳʡ ʫʟʝʣ 

ʩʝʪʠ.  

 

NetworkAttach  

ʇʨʠʩʦʝʜʠʥʷʝʪ ʢ ʟʘʷʚʢʝ ʫʢʘʟʘʥʥʳʝ ʜʚʠʞʫ-

ʱʠʝʩʷ/ʧʝʨʝʥʦʩʥʳʝ ʩʝʪʝʚʳʝ ʨʝʩʫʨʩʳ.  

 

NetworkDetach 

ʆʪʩʦʝʜʠʥʷʝʪ ʦʪ ʟʘʷʚʢʠ ʨʘʥʝʝ ʧʨʠʩʦʝʜʠʥʝʥ-

ʥʳʝ ʨʝʩʫʨʩʳ. 

http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/Conveyor.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/Network.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/NetworkEnter.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/NetworkExit.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/NetworkMoveTo.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/NetworkResourcePool.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/NetworkResourcePool.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/NetworkRelease.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/NetworkSeize.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/NetworkSendTo.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/NetworkAttach.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/NetworkDetach.html
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2.4.7. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʟʦʥ ʭʨʘʥʝʥʠʷ ʚ ʩʝʪʠ 

 

NetworkStorage 

ʄʦʜʝʣʠʨʫʝʪ ʜʚʘ ʩʪʦʷʱʠʭ ʜʨʫʛ ʥʘʧʨʦʪʠʚ ʜʨʫʛʘ 

ʩʪʝʣʣʘʞʘ ʠ ʧʨʦʭʦʜ ʤʝʞʜʫ ʥʠʤʠ. 

 

NetworkStorage

Zone 

ʄʦʜʝʣʠʨʫʝʪ ʟʦʥʫ ʭʨʘʥʝʥʠʷ, ʩʦʩʪʦʷɦ ʫʁ  ʠʟ 

ʥʘʙʦʨʘ ʩʪʝʣʣʘʞʝʡ ʠ ʧʨʦʭʦʜʦʚ ʤʝʞʜʫ ʥʠʤʠ 

(ʤʦʜʝʣʠʨʫʝʤʳʤʠ ʩ ʧʦʤʦʱʴʶ ʦʙʲʝʢʪʦʚ 

NetworkStorage), ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʡ ʮʝʥʪʨʘ-

ʣʠʟʦʚʘʥʥʳʡ ʜʦʩʪʫʧ ʠ ʫʧʨʘʚʣʝʥʠʝ ʵʪʠʤʠ ʩʪʝʣ-

ʣʘʞʘʤʠ.  

 

NetworkStorage

Pick 

ʀʟʚʣʝʢʘʝʪ ʟʘʷʚʢʫ ʠʟ ʷʯʝʡʢʠ ʩʪʝʣʣʘʞʘ ʠʣʠ ʟʦʥʳ 

ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʤʝʱʘʝʪ ʝʝ ʚ ʟʘʜʘʥʥʳʡ ʫʟʝʣ 

ʩʝʪʠ. 

 

NetworkStorage

Put 

ʇʦʤʝʱʘʝʪ ʟʘʷʚʢʫ ʚ ʷʯʝʡʢʫ ʟʘʜʘʥʥʦʛʦ ʩʪʝʣʣʘʞʘ 

NetworkStorage ʠʣʠ ʟʦʥʳ ʭʨʘʥʝʥʠʷ 

NetworkStorageZone. 

2.4.8. ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʦʙʲʝʢʪʳ 

 

Clock 

ʆʪʦʙʨʘʞʘʝʪ ʪʝʢʫʱʝʝ ʤʦʜʝʣʴʥʦʝ ʚʨʝʤʷ ʠ ʜʘʪʫ ʚ ʚʠʜʝ  

ʯʘʩʦʚ.  

 

 

 

http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/NetworkStorage.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/NetworkStorageZone.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/NetworkStorageZone.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/NetworkStorage.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/NetworkStoragePick.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/NetworkStoragePick.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/NetworkStoragePut.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/NetworkStoragePut.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/NetworkStorage.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/NetworkStorageZone.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/Clock.html
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ɻʣʘʚʘ 3. ʈʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʝʡ ʚ AnyLogic 

3.1. ʉʦʟʜʘʥʠʝ ʤʦʜʝʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʰʘʙʣʦʥʘ 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ. ʉʝʨʚʝʨ ʦʙʨʘʙʘʪʳʚʘʝʪ ʟʘʧʨʦʩʳ, ʧʦʩʪʫ-

ʧʘʶʱʠʝ ʩ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ ʩ ʠʥʪʝʨʚʘʣʘʤʠ, ʨʘʩ-

ʧʨʝʜʝʣʝʥʥʳʤʠ ʧʦ ʧʦʢʘʟʘʪʝʣʴʥʦʤʫ ʟʘʢʦʥʫ ʩʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ 

2 ʤʠʥ. ɺʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʩʝʨʚʝʨʦʤ ʦʜʥʦʛʦ ʟʘʧʨʦʩʘ ʨʘʩʧʨʝʜʝʣʝʥʦ ʧʦ 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʩʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ 3 ʤʠʥ. ʉʝʨʚʝʨ 

ʠʤʝʝʪ ʚʭʦʜʥʦʡ ʙʫʬʝʨ ʝʤʢʦʩʪʴʶ 5 ʟʘʧʨʦʩʦʚ. 

ʇʦʩʪʨʦʠʪʴ ʠʤʠʪʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʮʝʥʢʠ ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ. 

ʉʝʨʚʝʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʥʦʬʘʟʥʫʶ ʩʠʩʪʝʤʫ ʤʘʩʩʦʚʦʛʦ ʦʙ-

ʩʣʫʞʠʚʘʥʠʷ ʨʘʟʦʤʢʥʫʪʦʛʦ ʪʠʧʘ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʚʭʦʜʥʦʡ ʝʤʢʦʩʪʴʶ. 

ɺʝʨʩʠ ̫6 AnyLogic ʧʨʠ ʩʦʟʜʘʥʠʠ ʧʦʜʦʙʥʳʭ ʧʨʦʩʪʝʡʰʠʭ ʤʦʜʝ-

ʣʝʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʰʘʙʣʦʥʦʚ ʤʦʜʝʣʝʡ. 

ʊʦ ʝʩʪʴ ʚʳʧʦʣʥʝʥʠʝ ʧʝʨʚʳʭ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʰʘʛʦʚ ʤʦʞʥʦ ʧʝʨʝʧʦ-

ʨʫʯʠʪʴ ʄʘʩʪʝʨʫ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʠ. ɺʩʝ, ʯʪʦ ʥʫʞʥʦ ʧʦʣʴʟʦʚʘʪʝʣʶ, 

ʵʪʦ ʫʢʘʟʘʪʴ, ʢʘʢʦʡ ʤʝʪʦʜ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʫʜʝʪʝ ʧʨʠʤʝʥʷʪʴ ʠ ʚr-

ʙʨʘʪʴ ʪʝ ʦʧʮʠʠ, ʢʦʪʦʨʳʝ ʥʫʞʥʳ ʚ ʤʦʜʝʣʠ. ʇʦʩʣʝ ʵʪʦʛʦ ʄʘʩʪʝʨ ʘʚ-

ʪʦʤʘʪʠʯʝʩʢʠ ʩʦʟʜʘʩʪ ʧʨʦʩʪʝʡʰʫʶ ʤʦʜʝʣʴ. ɼʘʣʝʝ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦ-

ʩʪʠ ʤʦʞʥʦ ʧʨʦʜʦʣʞʠʪʴ ʝʝ ʨʘʟʨʘʙʦʪʢʫ, ʠʟʤʝʥʷ ̫ʜʝʪʘʣʠ. 

ʇʦʩʢʦʣʴʢʫ ʤʳ ʪʦʣʴʢʦ ʧʨʠʩʪʫʧʘʝʤ ʢ ʨʘʟʨʘʙʦʪʢʝ ʤʦʜʝʣʝʡ ʚ Any-

Logic, ʪʦ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʰʘʙʣʦʥʦʤ. ɺ ʜʘʣʴʥʝʡʰʝʤ, ʧʨʠ ʠʟʤʝʥʝʥʠʠ 

ʠ ʜʦʧʦʣʥʝʥʠʠ ʤʦʜʝʣʠ ʩʦʛʣʘʩʥʦ ʧʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯʠ, ʚʘʤ ʩʪʘʥʝʪ ʧʦ-

ʥʷʪʥʦ, ʢʘʢ ʥʘʯʠʥʘʪʴ ʨʘʟʨʘʙʦʪʢʫ ʥʝ ʪʦʣʴʢʦ ʧʨʦʩʪʝʡʰʝʡ, ʥʦ ʠ ʙʦʣʝʝ 

ʩʣʦʞʥʦʡ ʤʦʜʝʣʠ çʩ ʥʫʣʷè. 

3.1.1. ʉʦʟʜʘʥʠʝ ʜʠʘʛʨʘʤʤʳ ʧʨʦʮʝʩʩʘ 

1. ɺʳʧʦʣʥʠʪʝ ʢʦʤʘʥʜʫ ʌʘʡʣ/ʉʦʟʜʘʪʴ/ʄʦʜʝʣ ɹ ʥʘ ʧʘʥʝʣʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ. ʇʦʷʚʠʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʅʦʚʘʷ ʤʦʜʝʣʴ (ʨʠʩ. 3.1). 

2. ɿʘʜʘʡʪʝ ʠʤʷ ʥʦʚʦʡ ʤʦʜʝʣʠ. ɺ ʧʦʣʝ ʀʤʷ ʤʦʜʝʣʠ ʚʚʝʜʠʪʝ 

Server . 

3. ɺʳʙʝʨʠʪʝ ʢʘʪʘʣʦʛ, ʚ ʢʦʪʦʨʦʤ ʙʫʜʫʪ ʩʦʭʨʘʥʝʥʳ ʬʘʡʣʳ ʤʦʜʝ-

ʣʠ. ɽʩʣʠ ʭʦʪʠʪʝ ʩʤʝʥʠʪʴ ʧʨʝʜʣʦʞʝʥʥʳʡ ʧʦ ʫʤʦʣʯʘʥʠʶ ʢʘʪʘʣʦʛ ʥʘ 

ʢʘʢʦʡ-ʪʦ ʜʨʫʛʦʡ, ʪʦ ʤʦʞʝʪʝ ʚʚʝʩʪʠ ʧʫʪʴ ʢ ʥʝʤʫ ʚ ʧʦʣʝ ʄʝʩʪʦʧʦ-

ʣʦʞʝʥʠʝ ʠʣʠ ʚʳʙʨʘʪʴ ʵʪʦʪ ʢʘʪʘʣʦʛ ʩ ʧʦʤʦʱʴʶ ʜʠʘʣʦʛʘ ʥʘʚʠʛʘʮʠʠ 

ʧʦ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʝ, ʦʪʢʨʳʚʘʶʱʝʛʦʩʷ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ ɺr -

ʙʨʘʪʴ. 
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ʈʠʩ. 3.1. ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʅʦʚʘʷ ʤʦʜʝʣʴ 

4. ʑʝʣʢʥʠʪʝ ʢʥʦʧʢʫ ɼʘʣʝʝ. ʆʪʢʨʦʝʪʩʷ ʚʪʦʨʘʷ ʩʪʨʘʥʠʮʘ ʄʘʩ-

ʪʝʨʘ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʠ (ʨʠʩ. 3.2). 

5. ɿʜʝʩʴ ʙʫʜʝʪ ʧʨʝʜʣʦʞʝʥʦ ʚʳʙʨʘʪʴ ʰʘʙʣʦʥ, ʥʘ ʙʘʟʝ ʢʦʪʦʨʦʛʦ 

ʙʫʜʝʪʝ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʤʦʜʝʣʴ. ʇʦʩʢʦʣʴʢʫ ʤʳ ʭʦʪʠʤ ʩʦʟʜʘʪʴ ʥʦʚʫʶ 

ʜʠʩʢʨʝʪʥʦ-ʩʦʙʳʪʠʡʥʫʶ ʤʦʜʝʣʴ ʥʝ çʩ ʥʫʣʷè, ʫʩʪʘʥʦʚʠʪʝ ʬʣʘʞʦʢ 

ʀʩʧʦʣʴʟʦʚʘʪʴ ʰʘʙʣʦʥ ʤʦʜʝʣʠ ʠ ʚʳʙʝʨʠʪʝ ɼʠʩʢʨʝʪʥʦ-

ʩʦʙʳʪʠʡʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʥʠʞʝ ʩʧʠʩʢʝ. 

6. ʑʝʣʢʥʠʪʝ ʢʥʦʧʢʫ ɼʘʣʝʝ. ʅʘ ʩʣʝʜʫʶʱʝʡ ʩʪʨʘʥʠʮʝ ʄʘʩʪʝʨʘ 

ʙʫʜʝʪ ʧʨʝʜʣʦʞʝʥʦ ʚʳʙʨʘʪʴ: ʭʦʪʠʪʝ ʣʠ ʚr  ʩʨʘʟʫ ʞʝ ʜʦʙʘʚʠʪʴ ʚ ʩʦʟ-

ʜʘʚʘʝʤʫʶ ʤʦʜʝʣʴ ʨʝʩʫʨʩʳ, ʛʨʘʬʠʢ, ʦʪʦʙʨʘʞʘʶʱʠʡ ʜʣʠʥʫ ʦʯʝʨʝʜʠ 

ʢ ʩʝʨʚʠʩʫ, ʘʥʠʤʘʮʠʶ ʦʙʩʣʫʞʠʚʘʶʱʠʭʩʷ ʠ ʦʞʠʜʘʶʱʠʭ ʦʙʩʣʫʞʠ-

ʚʘʥʠʷ ʟʘʷʚʦʢ ʠʣʠ ʛʠʩʪʦʛʨʘʤʤʫ, ʦʪʦʙʨʘʞʘʶʱʫʶ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʚʨʝʤʝʥʠ ʧʨʝʙʳʚʘʥʠʷ ʟʘʷʚʦʢ ʚ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʝ. ʇʦʩʢʦʣʴʢʫ 

ʤʳ ʭʦʪʠʤ ʣʠʰʴ ʩʦʟʜʘʪʴ ʩ ʧʦʤʦʱʴʶ ʄʘʩʪʝʨʘ ʧʨʦʩʪʝʡʰʫʶ ʜʠʘ-

ʛʨʘʤʤʫ ʧʨʦʮʝʩʩʘ, ʘ ʦʩʪʘʣʴʥʳʝ ʰʘʛʠ ʚʳʧʦʣʥʷʪʴ ʩʦʚʤʝʩʪʥʦ ʧʦ ʰʘ-

ʛʘʤ, ʯʪʦʙʳ ʚr  ʟʥʘʣʠ, ʢʘʢ ʜʦʙʘʚʣʷʪʴ ʨʝʩʫʨʩʳ, ʩʦʟʜʘʚʘʪʴ ʘʥʠʤʘʮʠʶ 

ʤʦʜʝʣʠ ʠ ʩʦʙʠʨʘʪʴ ʩʪʘʪʠʩʪʠʢʫ ʠ ʤʦʛʣʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʜʝʣʘʪʴ ʵʪʦ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʪʦ ʦʩʪʘʚʴʪʝ ʬʣʘʞʦʢ ʀʩʧʦʣʴʟʦʚʘʪʴ ʨʝʩʫʨʩʳ 

ʩʙʨʦʰʝʥʥʳʤ ʠ ʟʘʢʦʥʯʠʪʝ ʩʦʟʜʘʥʠʝ ʤʦʜʝʣʠ, ʱʝʣʢʥʫʚ ʤʳʰʴʶ ʢʥʦʧ-

ʢʫ ɻʦʪʦʚʦ. 
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ʈʠʩ. 3.2. ɺʪʦʨʘʷ ʩʪʨʘʥʠʮʘ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʅʦʚʘʷ ʤʦʜʝʣʴ 

7. ɺʳ ʩʦʟʜʘʣʠ ʥʦʚʫʶ ʤʦʜʝʣʴ. ɼʘʣʝʝ ʧʦʟʥʘʢʦʤʠʤʩʷ ʩ ʧʦʣʴʟʦʚʘ-

ʪʝʣʴʩʢʠʤ ʠʥʪʝʨʬʝʡʩʦʤ AnyLogic (ʨʠʩ. 3.3). 

8. ɺ ʣʝʚʦʡ ʯʘʩʪʠ ʨʘʙʦʯʝʡ ʦʙʣʘʩʪʠ ʥʘʭʦʜʠʪʩʷ ʧʘʥʝʣʴ ʇʨʦʝʢʪ. 

ʇʘʥʝʣʴ ʇʨʦʝʢʪ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʚʠʛʘʮʠʶ ʧʦ ʵʣʝʤʝʥʪʘʤ ʤʦʜʝʣʝʡ, 

ʦʪʢʨʳʪʳʭ ʚ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ʇʦʩʢʦʣʴʢʫ ʤʦʜʝʣʴ ʦʨʛʘʥʠ-

ʟʦʚʘʥʘ ʠʝʨʘʨʭʠʯʝʩʢʠ, ʪʦ ʦʥʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ ʜʝʨʝʚʘ. ʉʘʤʘ ʤʦ-

ʜʝʣʴ ʦʙʨʘʟʫʝʪ ʚʝʨʭʥʠʡ ʫʨʦʚʝʥʴ ʜʝʨʝʚʘ. ʕʢʩʧʝʨʠʤʝʥʪʳ, ʢʣʘʩʩʳ ʘʢ-

ʪʠʚʥʳʭ ʦʙʲʝʢʪʦʚ ʠ Java ʢʣʘʩʩʳ ʦʙʨʘʟʫʶʪ ʩʣʝʜʫʶʱʠʡ ʫʨʦʚʝʥʴ. 

ʕʣʝʤʝʥʪʳ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʘʢʪʠʚʥʳʭ ʦʙʲʝʢʪʦʚ, ʚʣʦʞʝʥʳ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʫʶ ʧʦʜʚʝʪʚʴ ʜʝʨʝʚʘ ʢʣʘʩʩʘ ʘʢʪʠʚʥʦʛʦ ʦʙʲʝʢʪʘ ʠ ʪ. ʜ. 
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9. ɺ ʧʨʘʚʦʡ ʨʘʙʦʯʝʡ ʦʙʣʘʩʪʠ ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʧʘʥʝʣʴ ʇʘ-

ʣʠʪʨʘ, ʘ ʚʥʠʟʫ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʠʥʪʝʨʬʝʡʩʘ ð ʧʘʥʝʣʴ ʉʚʦʡʩʪʚʘ. 

ʇʘʥʝʣʴ ʇʘʣʠʪʨʘ ʩʦʜʝʨʞʠʪ ʨʘʟʜʝʣʝʥʥʳʝ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʵʣʝʤʝʥʪʳ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʜʦʙʘʚʣʝʥʳ ʥʘ ʜʠʘʛʨʘʤʤʫ ʢʣʘʩʩʘ ʘʢʪʠʚʥʦʛʦ 

ʦʙʲʝʢʪʘ ʠʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʇʘʥʝʣʴ ʉʚʦʡʩʪʚʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʧʨʦʩʤʦʪʨʘ ʠ ʠʟʤʝʥʝʥʠʷ ʩʚʦʡʩʪʚ ʚʳʙʨʘʥʥʦʛʦ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʵʣʝ-

ʤʝʥʪʘ (ʠʣʠ ʵʣʝʤʝʥʪʦʚ) ʤʦʜʝʣʠ. 

10. ɺ ʮʝʥʪʨʝ ʨʘʙʦʯʝʡ ʦʙʣʘʩʪʠ AnyLogic ʥʘʭʦʜʠʪʩʷ ʛʨʘʬʠʯʝʩʢʠʡ 

ʨʝʜʘʢʪʦʨ ʜʠʘʛʨʘʤʤʳ ʢʣʘʩʩʘ ʘʢʪʠʚʥʦʛʦ ʦʙʲʝʢʪʘ Main . 

11. ɺ ʣʝʚʦʡ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʩʧʦʣʦʞʝʥʘ ʧʘʥʝʣʴ ʆʰʠʙʢʠ. ʆʥʘ 

ʦʪʦʙʨʘʞʘʝʪ ʦʰʠʙʢʠ ʚ ʤʦʜʝʣʠ ʠ ʧʦʤʦʛʘʝʪ ʠʭ ʣʦʢʘʣʠʟʦʚʘʪʴ. 

ɿʘʤʝʯʘʥʠʝ. ʇʨʠ ʨʘʙʦʪʝ ʩ ʤʦʜʝʣʴʶ ʥʝ ʟʘʙʳʚʘʡʪʝ ʩʦʭʨʘʥʷʪʴ ʧʨʦ-

ʠʟʚʦʜʠʤʳʝ ɺʘʤʠ ʠʟʤʝʥʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ ʧʘʥʝʣʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʉʦʭʨʘʥʠʪʴ. 

3.1.2. ʀʟʤʝʥʝʥʠʝ ʩʚʦʡʩʪʚ ʙʣʦʢʦʚ ʤʦʜʝʣʠ, ʝʝ ʥʘʩʪʨʦʡʢʘ ʠ ʟʘʧʫʩʢ 

ʇʦʤʥʠʤ, ʯʪʦ ʤʳ ʭʦʪʠʤ ʩʥʘʯʘʣʘ ʩʦʟʜʘʪʴ ʧʨʦʩʪʝʡʰʫʶ ʤʦʜʝʣʴ, 

ʚ ʢʦʪʦʨʦʡ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʪʦʣʴʢʦ ʦʙʨʘʙʦʪʢʫ ʟʘʧʨʦʩʦʚ ʩʝʨʚʝ-

ʨʦʤ. 

ɺ ʦʩʥʦʚʝ ʢʘʞʜʦʡ ʜʠʩʢʨʝʪʥʦ-ʩʦʙʳʪʠʡʥʦʡ ʤʦʜʝʣʠ ʣʝʞʠʪ ʜʠʘ-

ʛʨʘʤʤʘ ʧʨʦʮʝʩʩʘ ð ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʦʝʜʠʥʝʥʥʳʭ ʤʝʞʜʫ ʩʦ-

ʙʦʡ ʙʣʦʢʦʚ (ʚ AnyLogic ʵʪʦ ʙʣʦʢʠ ʙʠʙʣʠʦʪʝʢʠ Enterprise Library), 

ʟʘʜʘʶʱʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʮʠʡ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʨʦʠʟʚʦ-

ʜʠʪʴʩʷ ʥʘʜ ʧʨʦʭʦʜʷʱʠʤʠ ʧʦ ʜʠʘʛʨʘʤʤʝ ʧʨʦʮʝʩʩʘ ʟʘʷʚʢʘʤʠ. 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʜʠʘʛʨʘʤʤʫ ʢʣʘʩʩʘ Main. ɺʳ ʫʚʠʜʠʪʝ, ʯʪʦ 

ʜʠʘʛʨʘʤʤʘ ʥʘʰʝʛʦ ʧʨʦʩʪʝʡʰʝʛʦ ʧʨʦʮʝʩʩʘ (ʨʠʩ. 3.4) ʙʳʣʘ ʘʚʪʦʤʘ-

ʪʠʯʝʩʢʠ ʩʦʟʜʘʥʘ ʄʘʩʪʝʨʦʤ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʠ, ʧʦʩʢʦʣʴʢʫ ʪʘʢʘʷ ʤʦ-

ʜʝʣʴ ʷʚʣʷʝʪʩʷ ʥʠʯʝʤ ʠʥʳʤ, ʢʘʢ ʧʨʦʩʪʝʡʰʝʡ ʩʠʩʪʝʤʦʡ ʤʘʩʩʦʚʦ-

ʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʢʘʯʝʩʪʚʝ ʦʪʧʨʘʚ-

ʥʦʡ ʪʦʯʢʠ ʩʦʟʜʘʥʠʷ ʜʠʩʢʨʝʪʥʦ-ʩʦʙʳʪʠʡʥʳʭ ʤʦʜʝʣʝʡ. ʇʦʵʪʦʤʫ ʦʥʘ 

ʠ ʚʳʙʨʘʥʘ ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʛʦ ʰʘʙʣʦʥʘ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʜʠʩʢʨʝʪʥʦ-

ʩʦʙʳʪʠʡʥʳʭ ʤʦʜʝʣʝʡ. 

ɼʠʘʛʨʘʤʤʘ ʧʨʦʮʝʩʩʘ ʚ AnyLogic ʩʦʟʜʘʝʪʩʷ ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ 

ʦʙʲʝʢʪʦʚ ʙʠʙʣʠʦʪʝʢʠ ʠʟ ʧʘʣʠʪʨʳ ʥʘ ʜʠʘʛʨʘʤʤʫ ʢʣʘʩʩʘ ʘʢʪʠʚʥʦʛʦ 

ʦʙʲʝʢʪʘ, ʩʦʝʜʠʥʝʥʠʷ ʠʭ ʧʦʨʪʦʚ ʠ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʩʚʦʡʩʪʚ ʙʣʦ-

ʢʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʤʦʜʝʣʠ. 

ɺʩʝ, ʯʪʦ ʥʘʤ ʥʫʞʥʦ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʩʦʟʜʘʥʥʳʡ ʰʘʙʣʦʥ ʤʦʜʝʣʠ 

ʘʜʝʢʚʘʪʥʳʤ ʧʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯʠ ð ʵʪʦ ʠʟʤʝʥʠʪʴ ʥʝʢʦʪʦʨʳʝ ʩʚʦʡʩʪ-

ʚʘ ʦʙʲʝʢʪʦʚ. 

http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.help/nl/ru/html/wwanylogic/The%20Palette%20View.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.help/nl/ru/html/wwanylogic/The%20Palette%20View.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.help/nl/ru/html/wwanylogic/The%20Properties%20View.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.help/nl/ru/html/wwanylogic/Graphical%20Editor.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.help/nl/ru/html/wwanylogic/Graphical%20Editor.html
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ʈʠʩ. 3.4. ɼʠʘʛʨʘʤʤʘ ʧʨʦʩʪʝʡʰʝʡ ʩʠʩʪʝʤʳ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

3.1.2.1. ʀʟʤʝʥʝʥʠʝ ʩʚʦʡʩʪʚ ʙʣʦʢʦʚ ʜʠʘʛʨʘʤʤʳ ʧʨʦʮʝʩʩʘ 

ʉʚʦʡʩʪʚʘ ʦʙʲʝʢʪʘ (ʢʘʢ ʠ ʣʶʙʦʛʦ ʜʨʫʛʦʛʦ ʵʣʝʤʝʥʪʘ AnyLogic) 

ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʚ ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ. 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʧʘʥʝʣʴ ʉʚʦʡʩʪʚʘ ʷʚʣʷʝʪʩʷ ʢʦʥʪʝʢʩʪʥʦ-

ʟʘʚʠʩʠʤʦʡ. ʆʥʘ ʦʪʦʙʨʘʞʘʝʪ ʩʚʦʡʩʪʚʘ ʚʳʜʝʣʝʥʥʦʛʦ ʚ ʪʝʢʫʱʠʡ ʤʦ-

ʤʝʥʪ ʵʣʝʤʝʥʪʘ. ʇʦʵʪʦʤʫ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʩʚʦʡʩʪʚ ʵʣʝʤʝʥʪʘ ʥʫʞʥʦ 

ʙʫʜʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʱʝʣʯʢʦʤ ʤʳʰʠ ʚʳʜʝʣʠʪʴ ʝʛʦ ʚ ʛʨʘʬʠʯʝʩʢʦʤ 

ʨʝʜʘʢʪʦʨʝ ʠʣʠ ʚ ʧʘʥʝʣʠ ʇʨʦʝʢʪ. 

ʏʪʦʙʳ ʚʩʝʛʜʘ ʙʳʣʘ ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʪʦʤ, ʯʪʦ ʚ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ 

ʚ ʨʘʙʦʯʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚʳʙʨʘʥ ʠʤʝʥʥʦ ʥʫʞʥʳʡ ʵʣʝʤʝʥʪ, ʠ ʠʤʝʥ-

ʥʦ ʝʛʦ ʩʚʦʡʩʪʚʘ ʚr  ʨʝʜʘʢʪʠʨʫʝʪʝ ʚ ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ, ʦʙʨʘʱʘʡʪʝ 

ʚʥʠʤʘʥʠʝ ʥʘ ʧʝʨʚʫʶ ʩʪʨʦʢʫ, ʧʦʢʘʟʳʚʘʝʤʫʶ ʚ ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ ð

 ʚ ʥʝʡ ʦʪʦʙʨʘʞʘʝʪʩʷ ʠʤʷ ʚʳʙʨʘʥʥʦʛʦ ʚ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 

ʵʣʝʤʝʥʪʘ ʠ ʝʛʦ ʪʠʧ. 

ʉʦʛʣʘʩʥʦ ʧʨʠʥʷʪʳʤ ʩʪʘʥʜʘʨʪʘʤ, ʙʣʦʢʠ ʚ ʜʠʘʛʨʘʤʤʝ ʧʨʦʮʝʩʩʘ 

ʦʙʳʯʥʦ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʮʝʧʦʯʢʦʡ ʩʣʝʚʘ ʥʘʧʨʘʚʦ, ʧʨʝʜʩʪʘʚʣʷʷ ʩʦʙʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʫʶ ʦʯʝʨʝʜʥʦʩʪʴ ʦʧʝʨʘʮʠʡ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʨʦʠʟʚʦ-

ʜʠʪʴʩʷ ʥʘʜ ʟʘʷʚʢʦʡ. 

ʇʝʨʚʳʤ ʦʙʲʝʢʪʦʤ ʚ ʜʠʘʛʨʘʤʤʝ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪ ʪʠʧʘ 

Source. ʆʙʲʝʢʪ Source ʛʝʥʝʨʠʨʫʝʪ ʟʘʷʚʢʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʠʧʘ. ɿʘ-

ʷʚʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʧʨʦʠʟʚʦʜʷʪʩʷ, ʦʙʨʘʙʘ-

ʪʳʚʘʶʪʩʷ, ʦʙʩʣʫʞʠʚʘʶʪʩʷ, ʠʣʠ ʝʱʝ ʢʘʢʠʤ-ʥʠʙʫʜʴ ʦʙʨʘʟʦʤ ʧʦʜʚʝʨ-

ʛʘʶʪʩʷ ʜʝʡʩʪʚʠʶ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʧʨʦʮʝʩʩʘ: ʵʪʦ ʤʦʛʫʪ ʙʳʪʴ ʢʣʠʝʥ-

ʪʳ ʚ ʩʠʩʪʝʤʝ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʜʝʪʘʣʠ ʚ ʤʦʜʝʣʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʨʘʥʩ-

ʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʚ ʤʦʜʝʣʠ ʧʝʨʝʚʦʟʦʢ, ʜʦʢʫʤʝʥʪʳ ʚ ʤʦʜʝʣʠ ʜʦʢʫ-

ʤʝʥʪʦʦʙʦʨʦʪʘ ʠ ʪ.ʜ. ɺ ʥʘʰʝʤ ʧʨʠʤʝʨʝ ʟʘʷʚʢʘʤʠ ʙʫʜʫʪ ʟʘʧʨʦʩʳ ʥʘ 

ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ, ʘ ʦʙʲʝʢʪ Source ʙʫʜʝʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʧʦʩʪʫʧʣʝ-

ʥʠʝ ʟʘʧʨʦʩʦʚ ʥʘ ʩʝʨʚʝʨ. 

http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/Source.html
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ʈʠʩ. 3.5. ʉʚʦʡʩʪʚʘ ʦʙʲʝʢʪʘ Source 

ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʦʙʲʝʢʪ ʩʦʟʜʘʝʪ ʟʘʷʚʢʠ ʯʝʨʝʟ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨ-

ʚʘʣ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʡ ʧʦ ʧʦʢʘʟʘʪʝʣʴʥʦʤʫ (ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤʫ) ʟʘ-

ʢʦʥʫ ʩʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ 2 ʤʠʥ. ɺʳʜʝʣʠʪʝ ʦʙʲʝʢʪ source. ʋʩʪʘ-

ʥʦʚʠʪʝ, ʯʪʦ ʟʘʧʨʦʩʳ ʧʦʩʪʫʧʘʶʪ ʩʦʛʣʘʩʥʦ ɺʨʝʤʝʥʠ ʤʝʞʜʫ ʧʨʠʙʳ-

ʪʠʷʤʠ (ʨʠʩ. 3.5). ʋʩʪʘʥʦʚʠʪʝ ʩʦʛʣʘʩʥʦ ʧʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯʠ ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ ʠʥʪʝʨʚʘʣʦʚ ʚʨʝʤʝʥʠ ʧʦʩʪʫʧʣʝʥʠʷ ʟʘʧʨʦʩʦʚ ʥʘ ʩʝʨʚʝʨ, 

ʠʟʤʝʥʠʚ ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʘ source. ɼʣʷ ʵʪʦʛʦ ʚʚʝʜʠʪʝ ʚ ʧʦʣʝ ɺʨʝʤʷ 

ʤʝʞʜʫ ʧʨʠʙʳʪʠʷʤʠ exponenti al ( 1/ 2)  ʚʤʝʩʪʦ exponential(1). 

ʉʣʝʜʫʶʱʠʡ ʦʙʲʝʢʪ ð Queue. ɺʳʜʝʣʠʪʝ ʝʛʦ. ʆʥ ʤʦʜʝʣʠʨʫʝʪ 

ʦʯʝʨʝʜʴ ʟʘʷʚʦʢ, ʦʞʠʜʘʶʱʠʭ ʧʨʠʝʤʘ ʦʙʲʝʢʪʘʤʠ, ʩʣʝʜʫʶʱʠʤʠ ʟʘ 

ʜʘʥʥʳʤ ʦʙʲʝʢʪʦʤ ʚ ʜʠʘʛʨʘʤʤʝ ʧʨʦʮʝʩʩʘ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʦʥ ʙʫʜʝʪ 

ʤʦʜʝʣʠʨʦʚʘʪʴ ʦʯʝʨʝʜʴ ʟʘʧʨʦʩʦʚ, ʞʜʫʱʠʭ ʦʩʚʦʙʦʞʜʝʥʠʷ ʩʝʨʚʝʨʘ. 

ʀʟʤʝʥʠʪʝ ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʘ queue (ʨʠʩ. 3.6). 

1. ɿʘʜʘʡʪʝ ʤʘʢʩʠʤʘʣʴʥʫʶ ʜʣʠʥʫ ʦʯʝʨʝʜʠ. ɺʚʝʜʠʪʝ ʚ ʧʦʣʝ ɺʤʝ-

ʩʪʠʤʦʩʪʴ 5.  ɺ ʦʯʝʨʝʜʠ ʙʫʜʫʪ ʥʘʭʦʜʠʪʴʩʷ ʥʝ ʙʦʣʝʝ 5 ʟʘʧʨʦʩʦʚ. 

2. ʋʩʪʘʥʦʚʠʪʝ ʬʣʘʞʦʢ ɺʢʣʶʯʠʪʴ ʩʙʦʨ ʩʪʘʪʠʩʪʠʢʠ, ʯʪʦʙʳ 

ʚʢʣʶʯʠʪʴ ʩʙʦʨ ʩʪʘʪʠʩʪʠʢʠ ʜʣʷ ʵʪʦʛʦ ʦʙʲʝʢʪʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦ ʭʦ-

ʜʫ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʫʜʝʪ ʩʦʙʠʨʘʪʴʩʷ ʩʪʘʪʠʩʪʠʢʘ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʟʘ-

ʧʨʦʩʦʚ ʚ ʦʯʝʨʝʜʠ. ɽʩʣʠ ʞʝ ʚr  ʥʝ ʫʩʪʘʥʦʚʠʪʝ ʵʪʦʪ ʬʣʘʞʦʢ, ʪʦ ʜʘʥ-

ʥʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʙʫʜʝʪ ʥʝʜʦʩʪʫʧʥʘ, ʧʦʩʢʦʣʴʢʫ ʧʦ ʫʤʦʣʯʘʥʠʶ 

ʦʥʘ ʦʪʢʣʶʯʝʥʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʩʢʦʨʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʤʦʜʝʣʠ. 

ʉʣʝʜʫʶʱʠʤ ʚ ʥʘʰʝʡ ʜʠʘʛʨʘʤʤʝ ʧʨʦʮʝʩʩʘ ʨʘʩʧʦʣʦʞʝʥ ʦʙʲʝʢʪ 

Delay. ʆʥ ʟʘʜʝʨʞʠʚʘʝʪ ʟʘʷʚʢʠ ʥʘ ʟʘʜʘʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʧʨʝʜ-

ʩʪʘʚʣʷ ̫ʚ ʥʘʰʝʡ ʤʦʜʝʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʝʨʚʝʨ, ʥʘ ʢʦʪʦʨʦʤ ʦʙʨʘ-

ʙʘʪʳʚʘʶʪʩʷ ʟʘʧʨʦʩʳ. 

http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/Queue.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/Delay.html
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ʈʠʩ. 3.6. ʉʚʦʡʩʪʚʘ ʦʙʲʝʢʪʘ Queue 

ʀʟʤʝʥʠʪʝ ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʘ delay (ʨʠʩ. 3.7). 
1. ʆʙʨʘʙʦʪʢʘ ʦʜʥʦʛʦ ʟʘʧʨʦʩʘ ʟʘʥʠʤʘʝʪ ʧʨʠʤʝʨʥʦ 3 ʤʠʥʫʪr. ɿʘ-

ʜʘʡʪʝ ʚʨʝʤʷ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʨʘʩʧʨʝʜʝʣʝʥʥʦʝ ʧʦ ʵʢʩʧʦʥʝʥʮʠʘʣɹʥʦʤʫ 

ʟʘʢʦʥʫ ʩʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ, ʨʘʚʥʳʤ 3 ʤʠʥ. ɼʣʷ ʵʪʦʛʦ ʚʚʝʜʠʪʝ 

ʚ ʧʦʣʝ ɺʨʝʤʷ ʟʘʜʝʨʞʢʠ exponential ( 1/ 3) . ʌʫʥʢʮʠʷ exponen-

tial() ʷʚʣʝ̫ʪʩʷ ʩʪʘʥʜʘʨʪʥʦʡ ʬʫʥʢʮʠʝʡ ʛʝʥʝʨʘʪʦʨʘ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ 

AnyLogic. AnyLogic ʧʨʝʜʦʩʪʘʚʣʝ̫ʪ ʬʫʥʢʮʠʠ ʠ ʜʨʫʛʠʭ ʩʣʫʯʘʡʥʳʭ 

ʨʘʩʧʨʝʜʝʣʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʥʦʨʤʘʣʴʥʦʝ, ʨʘʚʥʦʤʝʨʥʦʝ, ʪʨʝʫʛʦʣʴʥʦʝ, 

ʠ ʪ. ʜ. ɼʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʚʩʝʭ ʬʫʥʢʮʠʡ ʚʝʨʦ̫ʪʥʦʩʪʥʳʭ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʡ ʜʘʥʦ ʟʜʝʩʴ [9]. ʄʳ ʫʩʪʘʥʦʚʠʣʠ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʧʦʩʪʫʧʣʝʥʠʷ 

ʟʘʧʨʦʩʦʚ ʠ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ ʚ ʤʠʥʫʪʘʭ. ʆʜʥʘʢʦ 

ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʠʪʴ ʚʨʝʤʷ ʚ ʯʘʩʘʭ, ʩʝʢʫʥʜʘʭ, ʜʥʷʭ, 

ʥʝʜʝʣʷʭ, ʚ ʯʝʤ ʚr  ʫʙʝʜʠʪʝʩʴ ʥʝʩʢʦʣʴʢʦ ʧʦʟʜʥʝʝ (ʧ. 3.1.2.2), ʢʦʛʜʘ 

ʙʫʜʝʪʝ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʤʦʜʝʣʴʥʦʝ ʚʨʝʤʷ. 

2. ʋʩʪʘʥʦʚʠʪʝ ʬʣʘʞʦʢ ɺʢʣʶʯʠʪʴ ʩʙʦʨ ʩʪʘʪʠʩʪʠʢʠ. 
ʇʦʩʣʝʜʥʠʤ ʚ ʜʠʘʛʨʘʤʤʝ ʥʘʰʝʡ ʜʠʩʢʨʝʪʥʦ-ʩʦʙʳʪʠʡʥʦʡ ʤʦʜʝʣʠ 

ʥʘʭʦʜʠʪʩʷ ʦʙʲʝʢʪ Sink. ʕʪʦʪ ʦʙʲʝʢʪ ʫʥʠʯʪʦʞʘʝʪ ʧʦʩʪʫʧʠʚʰʠʝ ʟʘ-

ʷʚʢʠ. ʆʙʳʯʥʦ ʦʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʝʯʥʦʡ ʪʦʯʢʠ ʧʦʪʦʢʘ 

ʟʘʷʚʦʢ (ʠ ʜʠʘʛʨʘʤʤʳ ʧʨʦʮʝʩʩʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʦʥ 

ʚʳʚʦʜʠʪ ʠʟ ʤʦʜʝʣʠ ʦʙʨʘʙʦʪʘʥʥʳʝ ʩʝʨʚʝʨʦʤ ʟʘʧʨʦʩʳ. 

http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.help/html/stochastic/Probability%20Distributions.html
http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/Sink.html


 126 

ʈʠʩ. 3.7. ʉʚʦʡʩʪʚʘ ʦʙʲʝʢʪʘ Delay 

3.1.2.2. ʅʘʩʪʨʦʡʢʘ ʟʘʧʫʩʢʘ ʤʦʜʝʣʠ 

ɺʳ ʤʦʞʝʪʝ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʚʳʧʦʣʥʝʥʠʝ ʤʦʜʝʣʠ ʚ ʩʦʦʪʚʝʪʩʪ-

ʚʠʠ ʩ ʚʘʰʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ. ʄʦʜʝʣʴ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʥʘʙʦʨʦʤ ʫʩʪʘʥʦʚʦʢ, ʟʘʜʘʚʘʝʤʳʤ ʩʧʝʮʠʘʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ʤʦʜʝ-

ʣʠ ð ʵʢʩʧʝʨʠʤʝʥʪʦʤ. ɺʳ ʤʦʞʝʪʝ ʩʦʟʜʘʪʴ ʥʝʩʢʦʣʴʢʦ ʵʢʩʧʝʨʠʤʝʥ-

ʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʫʩʪʘʥʦʚʢʘʤʠ ʠ ʠʟʤʝʥʷʪʴ ʨʘʙʦʯʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ 

ʤʦʜʝʣʠ, ʧʨʦʩʪʦ ʟʘʧʫʩʢʘʷ ʪʦʪ ʠʣʠ ʠʥʦʡ ʵʢʩʧʝʨʠʤʝʥʪ ʤʦʜʝʣʠ. 

ɺ ʧʘʥʝʣʠ ʇʨʦʝʢʪ ʵʢʩʧʝʨʠʤʝʥʪʳ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʜʝʨʝʚʘ ʤʦʜʝʣʠ. ʆʜʠʥ ʵʢʩʧʝʨʠʤʝʥʪ, ʥʘʟʚʘʥʥʳʡ Simulation, ʩʦʟʜʘʝʪ-

ʩʷ ʧʦ ʫʤʦʣʯʘʥʠʶ (ʩʤ. ʩʧʨʘʚʘ). 

ʕʪʦ ʧʨʦʩʪʦʡ ʵʢʩʧʝʨʠʤʝʥʪ, ʧʦʟʚʦ-

ʣʷʶʱʠʡ ʟʘʧʫʩʢʘʪʴ ʤʦʜʝʣʴ ʩ ʟʘ-

ʜʘʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʧʘʨʘʤʝʪʨʦʚ, 

ʧʦʜʜʝʨʞʠʚʘʶʱʠʡ ʨʝʞʠʤʳ ʚʠʨ-

ʪʫʘʣʴʥʦʛʦ ʠ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, 

ʘʥʠʤʘʮʠʶ ʠ ʦʪʣʘʜʢʫ ʤʦʜʝʣʠ. 

ɽʩʣʠ ʤʳ ʟʘʧʫʩʪʠʤ ʤʦʜʝʣʴ, ʪʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʙʫʜʝʪ ʧʨʦʜʦʣ-

ʞʘʪʴʩʷ 100 ʝʜʠʥʠʮ ʤʦʜʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ (ʫʩʪʘʥʦʚʣʝʥʳ ʧʦ ʫʤʦʣʯʘ-
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ʥʠʶ), ʧʦʩʣʝ ʯʝʛʦ ʙʫʜʝʪ ʦʩʪʘʥʦʚʣʝʥʦ. ɽʩʣʠ ʚr  ʭʦʪʠʪʝ ʥʘʙʣʶʜʘʪʴ 

ʧʦʚʝʜʝʥʠʝ ʤʦʜʝʣʠ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ (ʜʦ ʪʦʛʦ ʤʦʤʝʥ-

ʪʘ, ʧʦʢʘ ʚr  ʩʘʤʠ ʥʝ ʦʩʪʘʥʦʚʠʪʝ ʚʳʧʦʣʥʝʥʠʝ ʤʦʜʝʣʠ), ʥʫʞʥʦ ʠʟʤʝ-

ʥʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʘʩʪʨʦʡʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʋʙʝʨʠʪʝ ʫʩʣʦʚʠʝ ʦʩʪʘʥʦʚʢʠ ʤʦʜʝʣʠ ʧʦ ʠʩʪʝʯʝʥʠʠ ʟʘʜʘʥʥʦʛʦ 

ʚʨʝʤʝʥʠ (ʨʠʩ. 3.8). ɼʣʷ ʵʪʦʛʦ: 

1. ɺ ʧʘʥʝʣʠ ʇʨʦʝʢʪ, ʚʳʜʝʣʠʪʝ ʵʢʩʧʝʨʠʤʝʥʪ Simulation:Main . 

2. ʅʘ ʩʪʨʘʥʠʮʝ ʄʦʜʝʣʴʥʦʝ ʚʨʝʤʷ ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ ʚʳʙʝʨʠ-

ʪʝ ʅʝʪ ʠʟ ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ ʆʩʪʘʥʦʚʠʪʴ:. 

3. ʋʩʪʘʥʦʚʠʪʝ ɽʜʠʥʠʮʳ ʤʦʜʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ: ʤʠʥʫʪʳ. 

ʈʠʩ. 3.8. ʇʘʥʝʣʴ ʉʚʦʡʩʪʚʘ 

3.1.2.3. ɿʘʧʫʩʢ ʤʦʜʝʣʠ 

ʇʦʩʪʨʦʡʪʝ ʚʘʰʫ ʤʦʜʝʣʴ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥ-

ʪʦʚ  (F7) ʇʦʩʪʨʦʠʪʴ ʤʦʜʝʣʴ (ʧʨʠ ʵʪʦʤ ʚ ʨʘʙʦʯʝʡ ʦʙʣʘʩʪʠ 

AnyLogic ʜʦʣʞʝʥ ʙʳʪʴ ʚʳʙʨʘʥ ʢʘʢʦʡ-ʪʦ ʵʣʝʤʝʥʪ ʠʤʝʥʥʦ ʵʪʦʡ ʤʦ-

ʜʝʣʠ). ɽʩʣʠ ʚ ʤʦʜʝʣʠ ʝʩʪʴ ʢʘʢʠʝ-ʥʠʙʫʜʴ ʦʰʠʙʢʠ, ʪʦ ʧʦʩʪʨʦʝʥʠʝ ʥʝ 

ʙʫʜʝʪ ʟʘʚʝʨʰʝʥʦ, ʠ ʚ ʧʘʥʝʣʴ ʆʰʠʙʢʠ ʙʫʜʝʪ ʚʳʚʝʜʝʥʘ ʠʥʬʦʨʤʘʮʠʷ 

ʦʙ ʦʰʠʙʢʘʭ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ʤʦʜʝʣʠ. ɼʚʦʡʥʳʤ ʱʝʣʯʢʦʤ ʤʳʰʠ ʧʦ 

ʦʰʠʙʢʝ ʚ ʵʪʦʤ ʩʧʠʩʢʝ ʚr  ʤʦʞʝʪʝ ʧʝʨʝʡʪʠ ʢ ʧʨʝʜʧʦʣʘʛʘʝʤʦʤʫ ʤʝʩ-

ʪʫ ʦʰʠʙʢʠ, ʯʪʦʙʳ ʠʩʧʨʘʚʠʪʴ ʝʝ. 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚr  ʠʩʧʨʘʚʠʪʝ ʚʩʝ ʦʰʠʙʢʠ ʠ ʧʦʩʪʨʦʠʪʝ ʤʦʜʝʣʴ, 

ʚr  ʤʦʞʝʪʝ ʝʝ ʟʘʧʫʩʪʠʪʴ. ɿʘʧʫʩʪʠʪʝ ʤʦʜʝʣʴ: 

1. ʑʝʣʢʥʠʪʝ ʤʳʰʴʶ ʢʥʦʧʢʫ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ  ɿʘʧʫʩ-

ʪʠʪʴ (ʠʣʠ ʥʘʞʤʠʪʝ F5) ʠ ʚʳʙʝʨʠʪʝ ʠʟ ʦʪʢʨʳʚʰʝʛʦʩʷ ʩʧʠʩʢʘ ʵʢʩʧʝ-

ʨʠʤʝʥʪ, ʢʦʪʦʨʳʡ ʚr  ʭʦʪʠʪʝ ʟʘʧʫʩʪʠʪʴ. ʕʢʩʧʝʨʠʤʝʥʪ ʵʪʦʡ ʤʦʜʝʣʠ 

ʙʫʜʝʪ ʥʘʟʚrʘʪʴʩʷ Server/Simulation. 
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ʈʠʩ. 3.9. ɺʳʙʦʨ ʵʢʩʧʝʨʠʤʝʥʪʘ 

2. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʦ ʥʘʞʘʪʠʶ ʢʥʦʧʢʠ ɿʘʧʫʩʪʠʪʴ (ʠʣʠ ʥʘʞʘʪʠʶ 

F5) ʙʫʜʝʪ ʟʘʧʫʩʢʘʪʴʩʷ ʪʦʪ ʵʢʩʧʝʨʠʤʝʥʪ, ʢʦʪʦʨʳʡ ʟʘʧʫʩʢʘʣʩʷ ʚʘʤʠ 

ʚ ʧʦʩʣʝʜʥʠʡ ʨʘʟ. ʏʪʦʙʳ ʚʳʙʨʘʪʴ ʢʘʢʦʡ-ʪʦ ʜʨʫʛʦʡ ʵʢʩʧʝʨʠʤʝʥʪ, 

ɺʘʤ ʙʫʜʝʪ ʥʫʞʥʦ ʱʝʣʢʥʫʪʴ ʤʳʰʴʶ ʧʦ ʩʪʨʝʣʢʝ, ʥʘʭʦʜʷʱʝʡʩʷ 

ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʢʥʦʧʢʠ ɿʘʧʫʩʪʠʪʴ, ʠ ʚʳʙʨʘʪʴ ʥʫʞʥʳʡ ʚʘʤ ʵʢʩʧʝ-

ʨʠʤʝʥʪ ʠʟ ʦʪʢʨʳʚʰʝʛʦʩʷ ʩʧʠʩʢʘ (ʠʣʠ ʱʝʣʢʥʫʪʴ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ 

ʤʳʰʠ ʧʦ ʵʪʦʤʫ ʵʢʩʧʝʨʠʤʝʥʪʫ ʚ ʧʘʥʝʣʠ ʇʨʦʝʢʪ ʠ ʚʳʙʨʘʪʴ ɿʘʧʫʩ-

ʪʠʪʴ ʠʟ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ). 

3. ʇʦʩʣʝ ʟʘʧʫʩʢʘ ʤʦʜʝʣʠ ʚr  ʫʚʠʜʠʪʝ ʦʢʥʦ ʧʨʝʟʝʥʪʘʮʠʠ ʵʪʦʡ 

ʤʦʜʝʣʠ (ʨʠʩ. 3. 10). ɺ ʥʝʤ ʙʫʜʝʪ ʦʪʦʙʨʘʞʝʥʘ ʧʨʝʟʝʥʪʘʮʠʷ ʟʘʧʫ-

ʱʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. AnyLogic ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʤʝʱʘʝʪ ʥʘ ʧʨʝ-

ʟʝʥʪʘʮʠʶ ʢʘʞʜʦʛʦ ʧʨʦʩʪʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʟʘʛʦʣʦʚʦʢ ʠ ʢʥʦʧʢʫ, ʧʦ-

ʟʚʦʣʷʶʱʫʶ ʟʘʧʫʩʪʠʪʴ ʤʦʜʝʣʴ ʠ ʧʝʨʝʡʪʠ ʥʘ ʧʨʝʟʝʥʪʘʮʠʶ, ʥʘʨʠʩʦ-

ʚʘʥʥʫʶ ʚʘʤʠ ʜʣʷ ʛʣʘʚʥʦʛʦ ʢʣʘʩʩʘ ʘʢʪʠʚʥʦʛʦ ʦʙʲʝʢʪʘ ʵʪʦʛʦ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘ (Main). 

ʈʠʩ. 3.10. ʆʢʥʦ ʧʨʝʟʝʥʪʘʮʠʠ ʤʦʜʝʣʠ 
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ʈʠʩ. 3.11. ɸʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʟʜʘʥʥʘʷ ʙʣʦʢ-ʩʭʝʤʘ ʧʨʦʮʝʩʩʘ 

4. ʑʝʣʢʥʠʪʝ ʜʘʥʥʫʶ ʢʥʦʧʢʫ. ʕʪʠʤ ʱʝʣʯʢʦʤ ʚr  ʟʘʧʫʩʪʠʪʝ ʤʦ-

ʜʝʣʴ ʠ ʧʝʨʝʡʜʝʪʝ ʢ ʧʨʝʟʝʥʪʘʮʠʠ ʢʦʨʥʝʚʦʛʦ ʢʣʘʩʩʘ ʘʢʪʠʚʥʦʛʦ ʦʙʲ-

ʝʢʪʘ ʟʘʧʫʱʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. ɼʣʷ ʢʘʞʜʦʡ ʤʦʜʝʣʠ, ʩʦʟʜʘʥʥʦʡ 

ʚ Enterprise Library, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʟʜʘʝʪʩʷ ʙʣʦʢ-ʩʭʝʤʘ ʩ ʥʘʛʣʷʜ-

ʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʝʡ ʧʨʦʮʝʩʩʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʚr  ʤʦʞʝʪʝ ʠʟʫ-

ʯʘʪʴ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʤʦʜʝʣʠ, ʥʘʧʨʠʤʝʨ, ʜʣʠʥʫ ʦʯʝʨʝʜʠ, ʢʦʣʠʯʝ-

ʩʪʚʦ ʦʙʨʘʙʦʪʘʥʥʳʭ ʟʘʧʨʦʩʦʚ ʠ ʪʘʢ ʜʘʣʝʝ (ʨʠʩ. 3.11). 

5. ɼʣʷ ʢʘʞʜʦʛʦ ʦʙʲʝʢʪʘ ʦʧʨʝʜʝʣʝʥʳ ʧʨʘʚʠʣʘ, ʧʨʠ ʢʘʢʠʭ ʫʩʣʦ-

ʚʠʷʭ ʧʨʠʥʠʤʘʪʴ ʟʘʷʚʢʠ. ʅʝʢʦʪʦʨʳʝ ʦʙʲʝʢʪʳ ʟʘʜʝʨʞʠʚʘʶʪ ʟʘʷʚʢʠ 

ʚʥʫʪʨʠ ʩʝʙʷ, ʥʝʢʦʪʦʨʳʝ ð ʥʝʪ. ɼʣʷ ʦʙʲʝʢʪʦʚ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʳ 

ʧʨʘʚʠʣʘ: ʤʦʞʝʪ ʣʠ ʟʘʷʚʢʘ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʧʦʢʠʥʫʪʴ ʦʙʲʝʢʪ, ʦʞʠ-

ʜʘʪʴ ʥʘ ʚʳʭʦʜʝ, ʝʩʣʠ ʩʣʝʜʫʶʱʠʡ ʦʙʲʝʢʪ ʥʝ ʛʦʪʦʚ ʝʝ ʧʨʠʥʷʪʴ. ɽʩʣʠ 

ʟʘʷʚʢʘ ʜʦʣʞʥʘ ʧʦʢʠʥʫʪʴ ʦʙʲʝʢʪ, ʘ ʩʣʝʜʫʶʱʠʡ ʦʙʲʝʢʪ ʥʝ ʛʦʪʦʚ ʝʝ 

ʧʨʠʥʷʪʴ, ʠ ʟʘʷʚʢʘ ʥʝ ʤʦʞʝʪ ʞʜʘʪʴ, ʪʦ ʤʦʜʝʣʴ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʩ ʦʰʠʙʢʦʡ (ʨʠʩ. 3.12). ʆʰʠʙʢʘ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʟʘʧʨʦʩ ʥʝ ʤʦʞʝʪ ʚʦʡ-

ʪʠ ʚ ʙʣʦʢ queue, ʪʘʢ ʢʘʢ ʝʛʦ ʝʤʢʦʩʪʴ, ʨʘʚʥʘʷ 5, ʟʘʧʦʣʥʝʥʘ. 
 

ʈʠʩ. 3.12. ʄʦʜʝʣʴ ʦʩʪʘʥʦʚʠʣʘʩʴ ʩ ʦʰʠʙʢʦʡ 
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6. ʅʘʞʤʠʪʝ OK. ɼʘʣʝʝ ʠʟʤʝʥʠʪʝ, ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʘ queue, ʪ. ʝ. 

ʫʚʝʣʠʯʴʪʝ ʜʣʠʥʫ ʦʯʝʨʝʜʠ (ʩʤ. ʨʠʩ. 3.6). ɼʣʷ ʵʪʦʛʦ ʚʚʝʜʠʪʝ ʚ ʧʦʣʝ 

ɺʤʝʩʪʠʤʦʩʪʴ 12. ʄʦʞʝʪʝ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʝʤʢʦʩʪʠ 

ʚ ʧʨʝʜʝʣʘʭ 6 é 11 ʤʦʜʝʣʴ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩ ʵʪʦʡ ʞʝ 

ʦʰʠʙʢʦʡ. ʄʦʤʝʥʪ ʧʦʷʚʣʝʥʠ ̫ ʦʰʠʙʢʠ ʟʘʚʠʩʠʪ ʦʪ ʜʣʠʪʝʣʴʥʦʩʪʠ 

ʚʨʝʤʝʥʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

7. ʉʥʦʚʘ ʟʘʧʫʩʪʠʪʝ ʤʦʜʝʣʴ. 

8. ɺʳ ʤʦʞʝʪʝ ʠʟʤʝʥʠʪʴ ʩʢʦʨʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʤʦʜʝʣʠ ʩ ʧʦʤʦ-

ʱʴʶ ʢʥʦʧʦʢ ɿʘʤʝʜʣʠʪʴ ʠ ʋʩʢʦʨʠʪʴ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

9. ɺʳ ʤʦʞʝʪʝ ʩʣʝʜʠʪʴ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʣʶʙʦʛʦ ʙʣʦʢʘ ʜʠʘʛʨʘʤʤʳ 
ʧʨʦʮʝʩʩʘ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʤʦʜʝʣʠ ʩ ʧʦʤʦʱʴʶ ʦʢʥʘ ʠʥʩʧʝʢʪʘ 

ʵʪʦʛʦ ʦʙʲʝʢʪʘ. ʏʪʦʙʳ ʦʪʢʨʳʪʴ ʦʢʥʦ ʠʥʩʧʝʢʪʘ, ʱʝʣʢʥʠʪʝ ʤʳʰʴʶ ʧʦ 

ʟʥʘʯʢʫ ʥʫʞʥʦʛʦ ʙʣʦʢʘ. ʆʢʥʦ ʠʥʩʧʝʢʪʘ, ʧʦʜʚʝʜʷ ʢʫʨʩʦʨ, ʤʦʞʥʦ 

ʩʚʦʙʦʜʥʦ ʧʝʨʝʤʝʱʘʪʴ ʚ ʥʫʞʥʦʝ ʚʘʤ ʤʝʩʪʦ. ʊʘʢʞʝ, ʧʦʜʚʝʜʷ ʢʫʨʩʦʨ 

ʢ ʧʨʘʚʦʤʫ ʥʠʞʥʝʤʫ ʫʛʣʫ ʦʢʥʘ ʠʥʩʧʝʢʪʘ, ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ ʝʛʦ ʨʘʟ-

ʤʝʨʳ. ɺ ʦʢʥʝ ʠʥʩʧʝʢʪʘ ʙʫʜʝʪ ʦʪʦʙʨʘʞʝʥʘ ʙʘʟʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ 

ʚʳʜʝʣʝʥʥʦʤʫ ʙʣʦʢʫ: ʥʘʧʨʠʤʝʨ, ʜʣʷ ʙʣʦʢʘ Queue ʙʫʜʝʪ ʦʪʦʙʨʘʞʝʥʘ 

ʚʤʝʩʪʠʤʦʩʪʴ ʦʯʝʨʝʜʠ, ʢʦʣʠʯʝʩʪʚʦ ʟʘʷʚʦʢ, ʧʨʦʰʝʜʰʝʝ ʯʝʨʝʟ ʢʘʞ-

ʜʳʡ ʧʦʨʪ ʦʙʲʝʢʪʘ, ʠ ʪ. ʜ. (ʨʠʩ. 3.13). 

 

ʈʠʩ. 3.13. ʆʢʥʦ ʠʥʩʧʝʢʪʘ 
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10. ʂʦʛʜʘ ʚr  ʟʘʭʦʪʠʪʝ ʦʩʪʘʥʦʚʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʤʦʜʝʣʠ, ʱʝʣʢʥʠ-

ʪʝ ʤʳʰʴʶ ʢʥʦʧʢʫ ʇʨʝʢʨʘʪʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ 

ʦʢʥʘ ʧʨʝʟʝʥʪʘʮʠʠ. 

11. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʩʪʘʥʦʚʦʢ ʤʦʜʝʣʠ ʧʦ ʨʘʥʝʝ ʫʢʘʟʘʥʥʦʡ 
ʦʰʠʙʢʝ ʤʳ ʫʚʝʣʠʯʠʣʠ ʝʤʢʦʩʪʴ ʙʣʦʢʘ queue. ʆʜʥʘʢʦ ʤʦʞʥʦ ʙʳʣʦ 

ʙʳ ʠʟʤʝʥʷʪʴ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʠʤʠʪʘʮʠʠ ʟʘʧʨʦʩʦʚ ʙʣʦʢʦʤ source ʠ 

ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ ʩʝʨʚʝʨʦʤ, ʪ. ʝ. ʩʨʝʜʥʝʝ ʚʨʝʤʷ 

ʟʘʜʝʨʞʢʠ ʙʣʦʢʘ delay, ʦʩʪʘʚʣʷʷ ʥʝʠʟʤʝʥʥʦʡ ʜʣʠʥʫ ʦʯʝʨʝʜʠ ʠ ʜʦʙʠ-

ʚʘʷʩʴ ʙʝʟʦʰʠʙʦʯʥʦʡ ʨʘʙʦʪʳ ʤʦʜʝʣʠ. ʂʦʥʝʯʥʦ, ʧʨʠ ʠʟʤʝʥʝʥʠʠ 

ʩʚʦʡʩʪʚ ʙʣʦʢʦʚ ʤʦʜʝʣʠ ʥʫʞʥʦ ʦʙʷʟʘʪʝʣʴʥʦ ʠʩʭʦʜʠʪʴ ʠʟ ʮʝʣʝʡ ʝʝ 

ʧʦʩʪʨʦʝʥʠʷ. ʄʳ ʞʝ ʥʝ ʚʳʧʦʣʥʠʣʠ ʫʩʣʦʚʠʡ, ʫʢʘʟʘʥʥʳʭ ʚ ʧʦʩʪʘʥʦʚ-

ʢʝ ʟʘʜʘʯʠ, ʧʦʵʪʦʤʫ ʢ ʚʳʧʦʣʥʝʥʠʶ ʠʭ ʚʝʨʥʝʤʩʷ ʧʦʟʞʝ. 

3.1.3. ʉʦʟʜʘʥʠʝ ʘʥʠʤʘʮʠʠ ʤʦʜʝʣʠ 

ʄʦʞʥʦ ʙʳʣʦ ʥʘʙʣʶʜʘʪʴ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʨʘ-

ʙʦʪʫ ʟʘʧʫʱʝʥʥʦʡ ʤʦʜʝʣʠ ʩ ʧʦʤʦʱʴʶ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʥʦʡ ʜʠʘʛʨʘʤ-

ʤʳ ʧʨʦʮʝʩʩʘ (ʩʤ. ʨʠʩ. 3.11, 3.13). ʆʜʥʘʢʦ ʫʜʦʙʥʝʝ ʠʤʝʪʴ ʙʦʣʝʝ ʥʘ-

ʛʣʷʜʥʫʶ ʚʠʟʫʘʣʠʟʘʮʠʶ ʩ ʧʦʤʦʱʴʶ ʘʥʠʤʘʮʠʠ. ɺ ʵʪʦʤ ʧʨʠʤʝʨʝ ʤʳ 

ʭʦʪʠʤ ʩʦʟʜʘʪʴ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʥʳʡ ʧʨʦʮʝʩʩ ʧʦʩʪʫʧʣʝʥʠʷ ʟʘʧʨʦʩʦʚ 

ʥʘ ʩʝʨʚʝʨ ʠ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ ʩʝʨʚʝʨʦʤ. 

ʊʘʢ ʢʘʢ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʘʩ ʥʝ ʠʥʪʝʨʝʩʫʝʪ ʢʦʥʢʨʝʪʥʦʝ ʨʘʩʧʦ-

ʣʦʞʝʥʠʝ ʦʙʲʝʢʪʦʚ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʪʦ ʤʳ ʤʦʞʝʤ ʧʨʦʩʪʦ ʜʦʙʘʚʠʪʴ 

ʩʭʝʤʘʪʠʯʝʩʢʫʶ ʘʥʠʤʘʮʠʶ ʠʥʪʝʨʝʩʫʶʱʠʭ ʥʘʩ ʦʙʲʝʢʪʦʚ ð ʩʝʨʚʝʨ ʠ 

ʦʯʝʨʝʜʴ ʟʘʧʨʦʩʦʚ ʢ ʥʝʤʫ. 

ɸʥʠʤʘʮʠʷ ʤʦʜʝʣʠ ʨʠʩʫʝʪʩʷ ʚ ʪʦʡ ʞʝ ʜʠʘʛʨʘʤʤʝ (ʚ ʛʨʘʬʠʯʝʩʢʦʤ 

ʨʝʜʘʢʪʦʨʝ), ʚ ʢʦʪʦʨʦʡ ʟʘʜʘʝʪʩʷ ʠ ʜʠʘʛʨʘʤʤʘ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʧʨʦ-

ʮʝʩʩʘ. 

ʅʘʨʠʩʫʡʪʝ ʧʨʷʤʦʫʛʦʣʴʥʠʢ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʦʙʦʟʥʘʯʘʪʴ ʥʘ ʘʥʠ-

ʤʘʮʠʠ ʩʝʨʚʝʨ. 
1. ɺʥʘʯʘʣʝ ʦʪʢʨʦʡʪʝ ʟʘʢʣʘʜʢʫ ʇʨʝʟʝʥʪʘʮʠʷ ʧʘʥʝʣʠ ʇʘʣʠʪʨʘ 

(ʨʠʩ. 3.14). ʏʪʦʙʳ ʦʪʢʨʳʪʴ ʢʘʢʫʶ-ʣʠʙʦ ʟʘʢʣʘʜʢʫ ʧʘʥʝʣʠ ʇʘʣʠʪʨʘ 

(ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʘʣʠʪʨʘ), ʥʫʞʥʦ ʱʝʣʢʥʫʪʴ ʤʳʰʴʶ ʧʦ ʟʘʛʦʣʦʚʢʫ 

ʵʪʦʡ ʧʘʣʠʪʨʳ. 

2. ʇʘʣʠʪʨʘ ʇʨʝʟʝʥʪʘʮʠʷ (ʨʠʩ. 3.15) ʩʦʜʝʨʞʠʪ ʚ ʢʘʯʝʩʪʚʝ 

ʵʣʝʤʝʥʪʦʚ ʧʨʠʤʠʪʠʚʥʳʝ ʬʠʛʫʨʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʨʠʩʦʚʘʥʠʷ 

ʧʨʝʟʝʥʪʘʮʠʡ ʤʦʜʝʣʝʡ. ʕʪʦ ʣʠʥʠʷ, ʣʦʤʘʥʘʷ, ʢʨʠʚʘʷ, ʦʚʘʣ, ʜʫʛʘ, 

ʪʦʯʢʘ, ʠʟʦʙʨʘʞʝʥʠʝ, ʢʥʦʧʢʘ, ʬʣʘʞʦʢ ʠ ʜʨ. ʀʤʝʶʪʩʷ ʪʘʢʞʝ 

ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʚr ʤʦʞʝʪʝ ʩʜʝʣʘʪʴ 

ʚʘʰʠ ʧʨʝʟʝʥʪʘʮʠʠ ʠʥʪʝʨʘʢʪʠʚʥʳʤʠ. 
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ʈʠʩ. 3.14. ʇʘʥʝʣʴ ʇʘʣʠʪʨʘ 

 

ʈʠʩ. 3.15. ʇʘʣʠʪʨʘ ʇʨʝʟʝʥʪʘʮʠʷ 

3. ɺʳʜʝʣʠʪʝ ʱʝʣʯʢʦʤ ʤʳʰʠ ʵʣʝʤʝʥʪ ʇʨʷʤʦʫʛʦʣʴʥʠʢ ʥʘ 

ʧʘʣʠʪʨʝ ʇʨʝʟʝʥʪʘʮʠʷ ʠ ʧʝʨʝʪʘʱʠʪʝ ʝʛʦ ʥʘ ʜʠʘʛʨʘʤʤʫ ʢʣʘʩʩʘ 

ʘʢʪʠʚʥʦʛʦ ʦʙʲʝʢʪʘ. ʇʦʤʝʩʪʠʪʝ ʵʣʝʤʝʥʪ ʇʨʷʤʦʫʛʦʣʴʥʠʢ ʪʘʢ, ʢʘʢ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3.16. 

4. ɼʘʚʘʡʪʝ ʩʜʝʣʘʝʤ ʪʘʢ, ʯʪʦ ʮʚʝʪ ʵʪʦʛʦ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ ʙʫʜʝʪ 

ʤʝʥʷʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʦʙʨʘʙʘʪʳʚʘʝʪ ʣʠ ʩʝʨʚʝʨ ʚ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʟʘʧʨʦʩ ʠʣʠ ʥʝʪ. 
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ʈʠʩ. 3.16. ʕʣʝʤʝʥʪ ʇʨʷʤʦʫʛʦʣʴʥʠʢ ʥʘ ʜʠʘʛʨʘʤʤʝ 

5. ɼʣ̫ ʵʪʦʛʦ ʚʳʜʝʣʠʪʝ ʥʘʨʠʩʦʚʘʥʥʫʶ ʥʘʤʠ ʬʠʛʫʨʫ ʥʘ 

ʜʠʘʛʨʘʤʤʝ ʠ ʧʝʨʝʡʜʠʪʝ ʥʘ ʩʪʨʘʥʠʮʫ ɼʠʥʘʤʠʯʝʩʢʠʝ ʧʘʥʝʣʠ 

ʩʚʦʡʩʪʚ (ʨʠʩ. 3.17). ɿʜʝʩʴ ʚʳ ʫʚʠʜʠʪʝ ʩʧʠʩʦʢ ʧʦʣʝʡ, ʚ ʢʦʪʦʨʳʭ 

ʟʘʜʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʬʠʛʫʨʳ. 

ɽʩʣʠ ʥʫʞʥʦ, ʯʪʦʙʳ ʧʦ ʭʦʜʫ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʦ ʠʣʠ ʠʥʦʝ ʩʚʦʡʩʪ-

ʚʦ ʬʠʛʫʨʳ ʤʝʥʷʣʦ ʩʚʦʝ ʟʥʘʯʝʥʠʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʘʢʠʭ-ʪʦ ʫʩʣʦ-

ʚʠʡ, ʪʦ ʤʦʞʝʪʝ ʚʚʝʩʪʠ ʚ ʧʦʣʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʩʚʦʡʩʪʚʘ ʚʳʨʘʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʧʦʩʪʦʷʥʥʦ ʚʳʯʠʩʣʷʪʴʩʷ ʟʘʥʦʚʦ 

ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʤʦʜʝʣʠ. 

ʈʠʩ. 3.17. ʉʪʨʘʥʠʮʘ ɼʠʥʘʤʠʯʝʩʢʠʝ ʧʘʥʝʣʠ ʩʚʦʡʩʪʚ 
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ɺʦʟʚʨʘʱʘʝʤʳʡ ʨʝʟʫʣʴʪʘʪ ʚʳʯʠʩʣʝʥʠʷ ʙʫʜʝʪ ʧʨʠʩʚʘʠʚʘʪʴʩʷ ʪʝ-

ʢʫʱʝʤʫ ʟʥʘʯʝʥʠʶ ʵʪʦʛʦ ʩʚʦʡʩʪʚʘ. ʄʳ ʭʦʪʠʤ, ʯʪʦʙʳ ʚʦ ʚʨʝʤʷ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʷ ʤʝʥʷʣʩʷ ʮʚʝʪ ʥʘʰʝʡ ʬʠʛʫʨʳ, ʧʦʵʪʦʤʫ ʧʝʨʝʡʜʠʪʝ 

ʚ ʧʦʣʝ ʎʚʝʪ ʟʘʣʠʚʢʠ ʠ ʚʚʝʜʠʪʝ ʪʘʤ ʩʣʝʜʫʶʱʫʶ ʩʪʨʦʢʫ:  
delay.size()>0?red:wh ite  

ɿʜʝʩʴ delay ð ʵʪʦ ʠʤʷ ʥʘʰʝʛʦ ʦʙʲʝʢʪʘ Delay. ʌʫʥʢʮʠʷ size() 

ʚʦʟʚʨʘʱʘʝʪ ʯʠʩʣʦ ʟʘʧʨʦʩʦʚ, ʦʙʩʣʫʞʠʚʘʝʤʳʭ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ. ɽʩʣʠ ʩʝʨʚʝʨ ʟʘʥ̫ʪ, ʪʦ ʮʚʝʪ ʢʨʫʞʢʘ ʙʫʜʝʪ ʢʨʘʩʥʳʤ, ʚ ʧʨʦ-

ʪʠʚʥʦʤ ʩʣʫʯʘʝ ð ʟʝʣʝʥʳʤ. 

6. ʅʘʨʠʩʫʡʪʝ ʣʦʤʘʥʫʶ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʦʙʦʟʥʘʯʘʪʴ ʥʘ ʘʥʠʤʘʮʠʠ 
ʦʯʝʨʝʜʴ ʢ ʩʝʨʚʝʨʫ (ʨʠʩ. 3.18). ʏʪʦʙʳ ʥʘʨʠʩʦʚʘʪʴ ʣʦʤʘʥʫʶ, ʩʜʝʣʘʡ-

ʪʝ ʜʚʦʡʥʦʡ ʱʝʣʯʦʢ ʤʳʰʴʶ ʧʦ ʵʣʝʤʝʥʪʫ ʃʦʤʘʥʘʷ  ʚ ʧʘʣʠʪʨʝ 

(ʧʨʠ ʵʪʦʤ ʝʛʦ ʟʥʘʯʦʢ ʜʦʣʞʝʥ ʧʦʤʝʥʷʪʴʩʷ ʥʘ ʵʪʦʪ: ). ʊʝʧʝʨʴ ʚr  

ʤʦʞʝʪʝ ʨʠʩʦʚʘʪʴ ʣʦʤʘʥʫʶ ʪʦʯʢʘ ʟʘ ʪʦʯʢʦʡ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʱʝʣ-

ʢʘʷ ʤʳʰʴʶ ʚ ʪʝʭ ʪʦʯʢʘʭ ʜʠʘʛʨʘʤʤʳ, ʢʫʜʘ ʚr  ʭʦʪʠʪʝ ʧʦʤʝʩʪʠʪʴ 

ʚʝʨʰʠʥʳ ʣʦʤʘʥʦʡ. ʏʪʦʙʳ ʟʘʚʝʨʰʠʪʴ ʨʠʩʦʚʘʥʠʝ, ʜʦʙʘʚʴʪʝ ʧʦʩʣʝʜ-

ʥʶʶ ʪʦʯʢʫ ʣʦʤʘʥʦʡ ʜʚʦʡʥʳʤ ʱʝʣʯʢʦʤ ʤʳh ʠ. 

ʆʯʝʥʴ ʚʘʞʥʦ, ʢʘʢʫʶ ʪʦʯʢʫ ʣʦʤʘʥʦʡ ʚr  ʩʦʟʜʘʝʪʝ ʧʝʨʚʦʡ. ɿʘʷʚʢʠ 

ʙʫʜʫʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʚʜʦʣʴ ʥʘʨʠʩʦʚʘʥʥʦʡ ʚʘʤʠ ʣʦʤʘʥʦʡ ʚ ʥʘʧʨʘʚ-

ʣʝʥʠʠ ʦʪ ʢʦʥʝʯʥʦʡ ʪʦʯʢʠ ʢ ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʝ. ʇʦʵʪʦʤʫ ʥʘʯʥʠʪʝ ʨʠ-

ʩʦʚʘʥʠʝ ʣʦʤʘʥʦʡ ʩʣʝʚʘ ʠ ʧʦʤʝʩʪʠʪʝ ʨʷʜʦʤ ʩ ʩʝʨʚʝʨʦʤ ʢʦʥʝʯʥʫʶ 

ʪʦʯʢʫ ʣʦʤʘʥʦʡ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘʯʘ-

ʣʫ ʦʯʝʨʝʜʠ. 

ʈʠʩ. 3.18. ʃʦʤʘʥʘʷ 
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7. ʊʝʧʝʨʴ ʤʳ ʜʦʣʞʥʳ ʟʘʜʘʪʴ ʩʦʟʜʘʥʥʳʝ ʘʥʠʤʘʮʠʦʥʥʳʝ ʦʙʲʝʢ-

ʪʳ ʚ ʢʘʯʝʩʪʚʝ ʘʥʠʤʘʮʠʦʥʥʳʭ ʬʠʛʫʨ ʙʣʦʢʦʚ ʜʠʘʛʨʘʤʤʳ ʥʘʰʝʛʦ 

ʧʨʦʮʝʩʩʘ. ɿʘʜʘʡʪʝ ʣʦʤʘʥʫʶ ʣʠʥʠʶ ʚ ʢʘʯʝʩʪʚʝ ʬʠʛʫʨʳ ʘʥʠʤʘʮʠʠ 

ʦʯʝʨʝʜʠ. ʅʘ ʩʪʨʘʥʠʮʝ ʩʚʦʡʩʪʚ ʦʙʲʝʢʪʘ queue, ʚʚʝʜʠʪʝ polyline  

ʚ ʧʦʣʝ ʌʠʛʫʨʘ ʘʥʠʤʘʮʠʠ (ʨʠʩ. 3.19). 

8. ɿʘʜʘʡʪʝ ʧʨʷʤʦʫʛʦʣʴʥʠʢ ʚ ʢʘʯʝʩʪʚʝ ʬʠʛʫʨʳ ʘʥʠʤʘʮʠʠ ʩʝʨʚʝ-

ʨʘ. ɺʚʝʜʠʪʝ ʚ ʧʦʣʝ ʌʠʛʫʨʘ ʘʥʠʤʘʮʠʠ ʠʤʷ ʥʘʰʝʛʦ ʧʨʷʤʦʫʛʦʣʴʥʠ-

ʢʘ: recta ngle  (ʨʠʩ. 3.20). ɺʳʙʝʨʠʪʝ ʠʟ ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠ-

ʩʢʘ ʊʠʧ ʘʥʠʤʘʮʠʠ ʆʜʠʥʦʯʥʘʷ. ɹʦʣʴʰʠʥʩʪʚʦ ʦʙʲʝʢʪʦʚ Enterprise 

Library ʧʦʜʜʝʨʞʠʚʘʝʪ ʥʝʩʢʦʣʴʢʦ ʘʥʠʤʘʮʠʦʥʥʳʭ ʩʪʠʣʝʡ. ʅʘʧʨʠʤʝʨ, 

ʦʯʝʨʝʜʴ ʤʦʞʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʚ ʚʠʜʝ ʣʠʥʠʠ, ʫʧʦʨʷʜʦʯʝʥʥʦʛʦ ʠʣʠ 

ʥʝʫʧʦʨʷʜʦʯʝʥʥʦʛʦ ʥʘʙʦʨʘ ʵʣʝʤʝʥʪʦʚ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʩʝʨʚʝʨ 

ʙʫʜʝʪ ʟʘʥʷʪ, ʪʦ ʤʳ ʙʫʜʝʤ ʧʦʢʘʟʳʚʘʪʴ ʚ ʬʠʛʫʨʝ ʩʝʨʚʝʨʘ ʦʙʨʘʙʘʪʳ-

ʚʘʝʤʦʛʦ ʚ ʥʝʤ ʟʘʧʨʦʩʘ, ʘ ʧʦʩʢʦʣʴʢʫ ʝʜʠʥʦʚʨʝʤʝʥʥʦ ʥʘʰ ʩʝʨʚʝʨ ʥʝ 

ʦʙʨʘʙʘʪʳʚʘʝʪ ʙʦʣʴʰʝ ʦʜʥʦʛʦ ʟʘʧʨʦʩʘ, ʪʦ ʤʳ ʠ ʚʳʙʠʨʘʝʤ ʪʠʧ ʘʥʠ-

ʤʘʮʠʠ ʆʜʠʥʦʯʥʘʷ. 

ʊʝʧʝʨʴ ʚr  ʤʦʞʝʪʝ ʟʘʧʫʩʪʠʪʴ ʤʦʜʝʣʴ. ɼʣʷ ʫʩʢʦʨʝʥʠʷ ʨʘʙʦʪʳ ʤʦ-

ʜʝʣʠ ʧʝʨʝʢʣʶʯʠʪʝʩʴ ʚ ʨʝʞʠʤ ʚʠʨʪʫʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʱʝʣʢʥʫʚ 

ʤʳʰʴʶ ʢʥʦʧʢʫ ʈʝʘʣʴʥʦʝ/ʚʠʨʪʫʘʣʴʥʦʝ ʚʨʝʤʷ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥ-

ʪʦʚ. ɺ ʨʝʞʠʤʝ ʚʠʨʪʫʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʤʦʜʝʣʴ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ 

ʙʳʩʪʨʦ, ʙʝʟ ʧʨʠʚʷʟʢʠ ʤʦʜʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʢ ʨʝʘʣʴʥʦʤʫ. 

ʈʠʩ. 3.19. ɿʘʜʘʥʠʝ ʣʦʤʘʥʦʡ ʚ ʢʘʯʝʩʪʚʝ ʬʠʛʫʨʳ ʘʥʠʤʘʮʠʠ ʦʯʝʨʝʜʠ 
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ʈʠʩ. 3.20. ɿʘʜʘʥʠʝ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ ʚ ʢʘʯʝʩʪʚʝ ʬʠʛʫʨʳ ʘʥʠʤʘʮʠʠ ʩʝʨʚʝʨʘ 

9. ɿʘʧʫʩʪʠʪʝ ʤʦʜʝʣʴ. ʚr  ʫʚʠʜʠʪʝ, ʯʪʦ ʫ ʤʦʜʝʣʠ ʪʝʧʝʨʴ ʝʩʪʴ 

ʧʨʦʩʪʝʡʰʘʷ ʘʥʠʤʘʮʠʷ ð ʩʝʨʚʝʨ ʠ ʦʯʝʨʝʜʴ ʟʘʧʨʦʩʦʚ ʢ ʥʝʤʫ 

(ʨʠʩ. 3.21). ʎʚʝʪ ʬʠʛʫʨʳ ʩʝʨʚʝʨʘ ʙʫʜʝʪ ʤʝʥʷʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʦʛʦ, ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʣʠ ʟʘʧʨʦʩ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʠʣʠ ʥʝʪ. 

 

ʈʠʩ. 3.21. ɸʥʠʤʘʮʠʷ ʤʦʜʝʣʠ 
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3.1.4. ʉʙʦʨ ʩʪʘʪʠʩʪʠʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ 

AnyLogic ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʫʜʦʙʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ 

ʩʙʦʨʘ ʩʪʘʪʠʩʪʠʢʠ ʧʦ ʨʘʙʦʪʝ ʙʣʦʢʦʚ ʜʠʘʛʨʘʤʤʳ ʧʨʦʮʝʩʩʘ. ʆʙʲʝʢʪʳ 

Enterprise Library ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʦʠʟʚʦʜʷʪ ʩʙʦʨ ʦʩʥʦʚʥʦʡ ʩʪʘ-

ʪʠʩʪʠʢʠ. ɺʩʝ, ʯʪʦ ʚʘʤ ʥʫʞʥʦ ʩʜʝʣʘʪʴ ð ʵʪʦ ʚʢʣʶʯʠʪʴ ʩʙʦʨ ʩʪʘʪʠ-

ʩʪʠʢʠ ʜʣʷ ʦʙʲʝʢʪʘ. 

ʇʦʩʢʦʣʴʢʫ ʤʳ ʫʞʝ ʩʜʝʣʘʣʠ ʵʪʦ ʜʣʷ ʦʙʲʝʢʪʦʚ delay ʠ queue, ʪʦ 

ʪʝʧʝʨʴ ʤʳ ʤʦʞʝʤ, ʥʘʧʨʠʤʝʨ, ʧʨʦʩʤʦʪʨʝʪʴ ʠʥʪʝʨʝʩʫʶʱʫʶ ʥʘʩ ʩʪʘ-

ʪʠʩʪʠʢʫ (ʩʢʘʞʝʤ, ʩʪʘʪʠʩʪʠʢʫ ʟʘʥʷʪʦʩʪʠ ʩʝʨʚʝʨʘ ʠ ʜʣʠʥʳ ʦʯʝʨʝʜʠ) 

ʩ ʧʦʤʦʱʴʶ ʜʠʘʛʨʘʤʤ. 

ɼʦʙʘʚʴʪʝ ʜʠʘʛʨʘʤʤʫ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʩʨʝʜʥʝʡ ʟʘʥʷʪʦʩʪʠ ʩʝʨʚʝ-

ʨʘ: 

1. ʆʪʢʨʦʡʪʝ ʧʘʣʠʪʨʫ ʉʪʘʪʠʩʪʠʢʘ. ʕʪʘ ʧʘʣʠʪʨʘ ʩʦʜʝʨʞʠʪ ʵʣʝ-

ʤʝʥʪʳ ʩʙʦʨʘ ʜʘʥʥʳʭ ʠ ʩʪʘʪʠʩʪʠʢʠ, ʘ ʪʘʢʞʝ ʜʠʘʛʨʘʤʤʳ ʜʣʷ ʚʠʟʫʘ-

ʣʠʟʘʮʠʠ ʜʘʥʥʳʭ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

2. ʇʝʨʝʪʘʱʠʪʝ ʵʣʝʤʝʥʪ ʉʪʦʣʙʠʢʦʚʘʷ ʜʠʘʛʨʘʤʤʘ ʠʟ ʧʘʣʠʪʨʳ 

ʉʪʘʪʠʩʪʠʢʘ ʥʘ ʜʠʘʛʨʘʤʤʫ ʢʣʘʩʩʘ ʠ ʠʟʤʝʥʠʪʝ ʝʝ ʨʘʟʤʝʨ, ʢʘʢ ʧʦʢʘ-

ʟʘʥʦ ʥʘ ʨʠʩ. 3.22. 

3. ʇʝʨʝʡʜʠʪʝ ʥʘ ʩʪʨʘʥʠʮʫ ʆʩʥʦʚʥʳʝ ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ. 

ʑʝʣʢʥʠʪʝ ʤʳʰʴʶ ʢʥʦʧʢʫ ɼʦʙʘʚʠʪʴ ʵʣʝʤʝʥʪ ʜʘʥʥʳʭ. ʇʦʩʣʝ 

ʱʝʣʯʢʘ ʧʦʷʚʠʪʩʷ ʩʝʢʮʠʷ ʩʚʦʡʩʪʚ ʪʦʛʦ ʵʣʝʤʝʥʪʘ ʜʘʥʥʳʭ (chart ï 

ʉʪʦʣʙʠʢʦʚʘʷ ʜʠʘʛʨʘʤʤʘ), ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʥʘ ʵʪʦʡ 

ʜʠʘʛʨʘʤʤʝ (ʨʠʩ. 3.23). 

ʈʠʩ. 3.22. ʕʣʝʤʝʥʪ ʉʪʦʣʙʠʢʦʚʘʷ ʜʠʘʛʨʘʤʤʘ ʥʘ ʜʠʘʛʨʘʤʤʝ ʢʣʘʩʩʘ 
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ʈʠʩ. 3.23. ʉʪʨʘʥʠʮʘ ʆʩʥʦʚʥʳʝ ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ 

4. ʀʟʤʝʥʠʪʝ ɿʘʛʦʣʦʚʦʢ ʥʘ SERVER utilization . 

5. ɺʚʝʜʠʪʝ delay.statsUtilization.mean()  ʚ ʧʦʣʝ 

ɿʥʘʯʝʥʠʝ. ɿʜʝʩʴ delay  ð ʵʪʦ ʠʤʷ ʥʘʰʝʛʦ ʦʙʲʝʢʪʘ Delay. ʋ ʢʘʞ-

ʜʦʛʦ ʦʙʲʝʢʪʘ Delay ʝʩʪʴ ʚʩʪʨʦʝʥʥʳʡ ʥʘʙʦʨ ʜʘʥʥʳʭ statsUtilization, 

ʟʘʥʠʤʘʶʱʠʡʩʷ ʩʙʦʨʦʤ ʩʪʘʪʠʩʪʠʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʦʛʦ ʦʙʲʝʢʪʘ. 

ʌʫʥʢʮʠʷ mean() ʚʦʟʚʨʘʱʘʝʪ ʩʨʝʜʥʝʝ ʠʟ ʚʩʝʭ ʠʟʤʝʨʝʥʥʳʭ ʵʪʠʤ ʥʘ-

ʙʦʨʦʤ ʜʘʥʥʳʭ ʟʥʘʯʝʥʠʡ. ɺʳ ʤʦʞʝʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʜʨʫʛʠʝ ʤʝʪʦʜʳ 

ʩʙʦʨʘ ʩʪʘʪʠʩʪʠʢʠ, ʪʘʢʠʝ, ʢʘʢ min() ʠʣʠ max(). ʇʦʣʥʳʡ ʩʧʠʩʦʢ ʤʝ-

ʪʦʜʦʚ ʤʦʞʥʦ ʥʘʡʪʠ ʥʘ ʩʪʨʘʥʠʮʝ ʜʦʢʫʤʝʥʪʘʮʠʠ ʵʪʦʛʦ ʢʣʘʩʩʘ ʥʘʙʦʨʘ 

ʜʘʥʥʳʭ: StatisticsContinuous (ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ). 

6. ʇʝʨʝʡʜʠʪʝ ʥʘ ʩʪʨʘʥʠʮʫ ɺʥʝʰʥʠʡ ʚʠʜ ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ 

(ʨʠʩ. 3.24). 

ʈʠʩ. 3.24. ʉʪʨʘʥʠʮʘ ɺʥʝʰʥʠʡ ʚʠʜ ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ 

http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.help/html/javadoc/com/xj/anylogic/engine/analysis/StatisticsContinuous.html
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ʈʠʩ. 3.25. ʀʟʤʝʥʝʥʥʳʡ ʚʠʜ ʩʪʦʣʙʠʢʦʚʦʡ ʜʠʘʛʨʘʤʤʳ 

7. ɺʳʙʝʨʠʪʝ ʧʝʨʚʫʶ ʦʧʮʠʶ ʠʟ ʥʘʙʦʨʘ ʢʥʦʧʦʢ ʈʘʩʧʦʣʦʞʝʥʠʝ, 

ʯʪʦʙʳ ʠʟʤʝʥʠʪʴ ʨʘʩʧʦʣʦʞʝʥʠʝ ʣʝʛʝʥʜʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʠʘʛʨʘʤʤʳ 

(ʤʳ ʭʦʪʠʤ, ʯʪʦʙʳ ʦʥʘ ʦʪʦʙʨʘʞʘʣʘʩʴ ʩʧʨʘʚʘ). ʈʘʟʤʝʨ ʜʠʘʛʨʘʤʤʳ 

ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʨʝʜʘʢʪʦʨʝ ʠʟʤʝʥʠʪʝ ʪʘʢ, ʯʪʦʙʳ ʦʥʘ ʧʨʠʥʷʣʘ ʚʠʜ, 

ʧʦʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩ. 3.25. 

8. ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʜʦʙʘʚʴʪʝ ʝʱʝ ʦʜʥʫ ʩʪʦʣʙʠʢʦʚʫʶ 
ʜʠʘʛʨʘʤʤʫ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʩʨʝʜʥʝʡ ʜʣʠʥʳ ʦʯʝʨʝʜʠ. ɿʘʛʦʣʦʚʦʢ ʠ 

ɿʥʘʯʝʥʠʝ ʠʟʤʝʥʠʪʝ ʪʘʢ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3.26. 

ʈʠʩ. 3.26. ʉʪʨʘʥʠʮʘ ʆʩʥʦʚʥʳʝ ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ 
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ʈʠʩ. 3.27. ʉʪʨʘʥʠʮʘ ɺʥʝʰʥʠʡ ʚʠʜ ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ 

9. ɿʜʝʩʴ queue ð ʵʪʦ ʠʤʷ ʥʘʰʝʛʦ ʦʙʲʝʢʪʘ Queue. ʋ ʢʘʞʜʦʛʦ 

ʦʙʝ̡ʢʪʘ Queue, ʢʘʢ ʠ ʦʙʲʝʢʪʘ Delay, ʪʘʢʞʝ ʝʩʪʴ ʚʩʪʨʦʝʥʥʳʡ ʥʘʙʦʨ 

ʜʘʥʥʳʭ statsSize, ʟʘʥʠʤʘʶʱʠʡʩʷ ʩʙʦʨʦʤ ʩʪʘʪʠʩʪʠʢʠ ʠʩʧʦʣʟɹʦʚʘʥʠʷ 

ʵʪʦʛʦ ʦʙʲʝʢʪʘ. ʌʫʥʢʮʠʷ mean() ʪʘʢʞʝ ʚʦʟʚʨʘʱʘʝʪ ʩʨʝʜʥʝʝ ʠʟ ʚʩʝʭ 

ʠʟʤʝʨʝʥʥʳʭ ʵʪʠʤ ʥʘʙʦʨʦʤ ʜʘʥʥʳʭ ʟʥʘʯʝʥʠʡ. 

10. ʇʝʨʝʡʜʠʪʝ ʥʘ ʩʪʨʘʥʠʮʫ ɺʥʝʰʥʠʡ ʚʠʜ ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ ʠ 

ʚʳʙʝʨʠʪʝ ʚ ʩʝʢʮʠʠ ʩʚʦʡʩʪʚ ʅʘʧʨʘʚʣʝʥʠʝ ʧʝʨʚʫʶ ʦʧʮʠʶ 

(ʨʠʩ. 3.27), ʯʪʦʙʳ ʩʪʦʣʙʮʳ ʚʦ ʚʪʦʨʦʡ ʩʪʦʣʙʠʢʦʚʦʡ ʜʠʘʛʨʘʤʤʝ, ʨʘʩ-

ʧʦʣʦʞʝʥʥʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦ, ʨʦʩʣʠ ʚʣʝʚʦ (ʨʠʩ. 3.28). 

ʈʠʩ. 3.28. ɼʦʙʘʚʣʝʥʘ ʚʪʦʨʘʷ ʩʪʦʣʙʠʢʦʚʘʷ ʜʠʘʛʨʘʤʤʘ 
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ʈʠʩ. 3.29. ʅʘʙʣʶʜʝʥʠʝ ʟʘ ʤʦʜʝʣʴʶ ʩ ʜʚʫʤʷ ʩʪʦʣʙʠʢʦʚʳʤʠ ʜʠʘʛʨʘʤʤʘʤʠ 

11. ɿʘʧʫʩʪʠʪʝ ʤʦʜʝʣʴ ʩ ʜʚʫʤʷ ʩʪʦʣʙʠʢʦʚʳʤʠ ʜʠʘʛʨʘʤʤʘʤʠ ʠ 
ʧʦʥʘʙʣʶʜʘʡʪʝ ʟʘ ʝʝ ʨʘʙʦʪʦʡ (ʨʠʩ. 3.29). 

3.1.5. ʋʪʦʯʥʝʥʠʝ ʤʦʜʝʣʠ ʩʦʛʣʘʩʥʦ ʝʤʢʦʩʪʠ ʚʭʦʜʥʦʛʦ ʙʫʬʝʨʘ 

ʅʘ ʨʠʩ. 3.29 (ʩʥʠʤʦʢ ʩʜʝʣʘʥ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʚ ʩʣʫʯʘʡʥʳʡ ʤʦ-

ʤʝʥʪ ʚʨʝʤʝʥʠ, ʨʘʚʥʳʡ 558,69 ʝʜʠʥʠʮʘʤ) ʚʠʜʥʦ, ʯʪʦ ʜʣʠʥʘ ʦʯʝʨʝʜʠ 

ʨʘʚʥʘ 10 ʟʘʧʨʦʩʘʤ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʣʠʥʝ 12. ʅʦ 

ʚʝʜʴ ʚ ʧʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯʠ ʝʤʢʦʩʪʴ ʙʫʬʝʨʘ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʚ 5 ʟʘ-

ʧʨʦʩʦʚ. ʅʘʤ ʥʝ ʫʜʘʣʦʩʴ ʜʦ ʵʪʦʛʦ ʧʦʩʪʨʦʠʪʴ ʤʦʜʝʣʴ ʩ ʪʘʢʦʡ ʝʤʢʦ-

ʩʪʴʶ ʠʟ-ʟʘ ʦʰʠʙʢʠ (ʩʤ. ʨʠʩ. 3.12) ð ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʦʯʝʨʝʜʥʦʛʦ 

ʟʘʧʨʦʩʘ ʧʦʢʠʥʫʪʴ ʙʣʦʢ source, ʪʘʢ ʢʘʢ ʜʣʠʥʘ ʦʯʝʨʝʜʠ ʫʞʝ ʙʳʣʘ 

ʨʘʚʥʘ 5 ʟʘʧʨʦʩʘʤ. ʅʘʤ ʧʨʠʰʣʦʩʴ ʚʦ ʠʟʙʝʞʘʥʠʝ ʵʪʦʡ ʦʰʠʙʢʠ ʫʚʝ-

ʣʠʯʠʪʴ ʝʤʢʦʩʪʴ ʙʫʬʝʨʘ ʜʦ 12 ʟʘʧʨʦʩʦʚ. 

ɸ ʚʦʟʤʦʞʥʦ ʣʠ ʚʳʧʦʣʥʠʪʴ ʜʘʥʥʦʝ ʫʩʣʦʚʠʝ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʠ 

ʩʨʝʜʩʪʚʘʤʠ AnyLogic? ʆʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʤʦʞʥʦ. ʇʨʠʯʝʤ, ʨʘʟʣʠʯ-

ʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. ʋʪʦʯʥʠʤ ʤʦʜʝʣʴ ʩʦʛʣʘʩʥʦ ʧʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯʠ ʦʜ-

ʥʠʤ ʠʟ ʵʪʠʭ ʩʧʦʩʦʙʦʚ. 

ʆʙʲʝʢʪ Queue ʤʦʜʝʣʠʨʫʝʪ ʦʯʝʨʝʜʴ ʟʘʷʚʦʢ, ʦʞʠʜʘʶʱʠʭ ʧʨʠʝʤʘ 

ʦʙʲʝʢʪʘʤʠ, ʩʣʝʜʫʶʱʠʤʠ ʟʘ ʥʠʤ ʚ ʧʦʪʦʢʦʚʦʡ ʜʠʘʛʨʘʤʤʝ, ʠʣʠ ʞʝ 

ʤʦʜʝʣʠʨʫʝʪ ʭʨʘʥʠʣʠʱʝ ʟʘʷʚʦʢ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʇʨʠ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʠ ʚr  ʤʦʞʝʪʝ ʟʘʜʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ʟʘʷʚʢʠ ʚ 

ʦʯʝʨʝʜʠ. ɺʳ ʪʘʢʞʝ ʤʦʞʝʪʝ ʩ ʧʦʤʦʱʴʶ ʥʘʧʠʩʘʥʥʦʡ ʚʘʤʠ ʧʨʦʛʨʘʤ-

ʤ  rʠʟʚʣʝʢʘʪʴ ʟʘʷʚʢʠ ʠʟ ʣʶʙʳʭ ʧʦʟʠʮʠʡ ʚ ʦʯʝʨʝʜʠ. 

ɿʘʷʚʢʘ ʤʦʞʝʪ ʧʦʢʠʥʫʪʴ ʦʙʲʝʢʪ Queue ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ: 
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ʦʙʳʯʥʳʤ ʩʧʦʩʦʙʦʤ ʯʝʨʝʟ ʧʦʨʪ out, ʢʦʛʜʘ ʦʙʲʝʢʪ, ʩʣʝʜʫʶʱʠʡ 

ʚ ʙʣʦʢ-ʩʭʝʤʝ ʟʘ ʵʪʠʤ ʦʙʲʝʢʪʦʤ, ʛʦʪʦʚ ʧʨʠʥʷʪʴ ʟʘ̫ ʚʢʫ; 

ʯʝʨʝʟ ʧʦʨʪ outTimeout, ʝʩʣʠ ʟʘʷʚʢʘ ʧʨʦʚʝʜʝʪ ʚ ʦʯʝʨʝʜʠ ʟʘʜʘʥʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ (ʝʩʣʠ ʚʢʣʶʯʝʥ ʨʝʞʠʤ ʪʘʡʤʘʫʪʘ); 

ʯʝʨʝʟ ʧʦʨʪ outPreempted, ʙʫʜʫʯʠ ʚʳʪʝʩʥʝʥʥʦʡ ʜʨʫʛʦʡ ʧʦʩʪʫ-

ʧʠʚʰʝʡ ʟʘʷʚʢʦʡ ʧʨʠ ʟʘʧʦʣʥʝʥʥʦʡ ʦʯʝʨʝʜʠ (ʝʩʣʠ ʚʢʣʶʯʝʥ ʨʝʞʠʤ 

ʚʳʪʝʩʥʝʥʠʷ); 

çʚʨʫʯʥʫʶè, ʧʫʪʝʤ ʚʳʟʦʚʘ ʬʫʥʢʮʠʠ remove() ʠʣʠ removeFirst(). 

ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʦʙʲʝʢʪ Queue ʧʦʢʠʜʘʝʪ ʟʘʷʚʢʘ, ʥʘʭʦʜʷʱʘʷʩʷ 

ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ ʦʯʝʨʝʜʠ (ʚ ʥʫʣʝʚʦʡ ʧʦʟʠʮʠʠ). ɽʩʣʠ ʟʘʷʚʢʘ ʥʘʧʨʘʚ-

ʣʝʥʘ ʚ ʧʦʨʪ outTimeout ʠʣʠ outPreempted, ʪʦ ʦʥʘ ʜʦʣʞʥʘ ʧʦʢʠʥʫʪʴ 

ʦʙʲʝʢʪ ʤʛʥʦʚʝʥʥʦ. ɽʩʣʠ ʚʢʣʶʯʝʥʘ ʦʧʮʠʷ ʚʳʪʝʩʥʝʥʠʷ, ʪʦ ʦʙʲʝʢʪ 

Queue ʚʩʝʛʜʘ ʛʦʪʦʚ ʧʨʠʥʷʪʴ ʥʦʚʫʶ ʟʘʷʚʢʫ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʧʨʠ 

ʟʘʧʦʣʥʝʥʥʦʡ ʦʯʝʨʝʜʠ ʟʘʷʚʢʘ ʧʨʠʥʷʪʘ ʥʝ ʙʫʜʝʪ. 

ʇʦʩʪʫʧʘʶʱʠʝ ʟʘʷʚʢʠ ʧʦʤʝʱʘʶʪʩʷ ʚ ʦʯʝʨʝʜʴ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ 

ʧʦʨʷʜʢʝ: ʣʠʙʦ ʩʦʛʣʘʩʥʦ ʧʨʘʚʠʣʫ FIFO (ʚ ʧʦʨʷʜʢʝ ʧʦʩʪʫʧʣʝʥʠʷ 

ʚ ʦʯʝʨʝʜʴ), ʣʠʙʦ ʩʦʛʣʘʩʥʦ ʧʨʠʦʨʠʪʝʪʘʤ ʟʘʷʚʦʢ. ʇʨʠʦʨʠʪʝʪ ʤʦʞʝʪ 

ʙʳʪɹ ʣʠʙʦ ʷʚʥʦ ʭʨʘʥʠʪʴʩʷ ʚ ʟʘʷʚʢʝ, ʣʠʙʦ ʚʳʯʠʩʣʷʪʴʩʷ ʩʦʛʣʘʩʥʦ 

ʩʚʦʡʩʪʚʘʤ ʟʘʷʚʢʠ ʠ ʢʘʢʠʤ-ʪʦ ʚʥʝʰʥʠʤ ʫʩʣʦʚʠʷʤ. ʆʯʝʨʝʜʴ ʩ ʧʨʠ-

ʦʨʠʪʝʪʘʤʠ ʚʩʝʛʜʘ ʧʨʠʤʝʪ ʥʦʚʫʶ ʚʭʦʜʷʱʫʶ ʟʘʷʚʢʫ, ʚʳʯʠʩʣʠʪ ʝʝ 

ʧʨʠʦʨʠʪʝʪ ʠ ʧʦʤʝʩʪʠʪ ʝʝ ʚ ʦʯʝʨʝʜʴ ʚ ʧʦʟʠʮʠʶ, ʩʦʦʪʚʝʪʩʪʚʫʶɦ ʫʶ 

ʝʝ ʧʨʠʦʨʠʪʝʪʫ. ɽʩʣʠ ʦʯʝʨʝʜʴ ʙʫʜʝʪ ʟʘʧʦʣʥʝʥʘ, ʪʦ ʧʨʠʭʦʜ ʥʦʚʦʡ 

ʟʘʷʚʢʠ ʚʳʥʫʜʠʪ ʧʦʩʣʝʜʥʶʶ ʭʨʘʥʷʱʫʶʩʷ ʚ ʦʯʝʨʝʜʠ ʟʘʷʚʢʫ ʧʦʢʠ-

ʥʫʪʴ ʦʙʲʝʢʪ ʯʝʨʝʟ ʧʦʨʪ outPreempted. ʅʦ ʝʩʣʠ ʧʨʠʦʨʠʪʝʪ ʥʦʚʦʡ 

ʟʘʷʚʢʠ ʥʝ ʙʫʜʝʪ ʧʨʝʚʳʰʘʪʴ ʧʨʠʦʨʠʪʝʪ ʧʦʩʣʝʜʥʝʡ ʟʘʷʚʢʠ, ʪʦ ʪʦ-

ʛʜʘ ʚʤʝʩʪʦ ʥʝʝ ʙʫʜʝʪ ʚʳʪʝʩʥʝʥʘ ʠʤʝʥʥʦ ʵʪʘ ʥʦʚʘʷ ʟʘʷʚʢʘ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʫʩʣʦʚʠʷ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʠ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʧʦ-

ʩʣʝʜʥʠʤ ʩʧʦʩʦʙʦʤ ʚʳʪʝʩʥʝʥʠʷ. ɺʩʝ ʟʘʧʨʦʩʳ, ʚʳʨʘʙʘʪʳʚʘʝʤʳʝ 

ʙʣʦʢʦʤ source, ʠʤʝʶʪ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʧʨʠʦʨʠʪʝʪ. ʇʦʵʪʦʤʫ ʧʨʠ ʧʦʣ-

ʥʦʤ ʟʘʧʦʣʥʝʥʠʠ ʥʘʢʦʧʠʪʝʣʷ (5 ʟʘʧʨʦʩʦʚ) ʪʝʨʷʪʴʩʷ ʙʫʜʝʪ ʧʦʩʣʝʜʥʠʡ 

ʟʘʧʨʦʩ. 

ʋʪʦʯʥʠʪʝ ʤʦʜʝʣʴ: 

1. ɺʳʜʝʣʠʪʝ ʙʣʦʢ queue. ʅʘ ʩʪʨʘʥʠʮʝ ʆʩʥʦʚʥʳʝ ʧʘʥʝʣʠ 

ʉʚʦʡʩʪʚʘ ʠʟʤʝʥʠʪʝ ɺʤʝʩʪʠʤʦʩʪʴ ʩ 12 ʥʘ 5 ʟʘʧʨʦʩʦʚ. 

2. ʅʘ ʵʪʦʡ ʞʝ ʩʪʨʘʥʠʮʝ ʫʩʪʘʥʦʚʠʪʝ ʈʘʟʨʝʰʠʪʴ ʚʳʪʝʩʥʝʥʠʝ. 

3. ɼʣʷ ʫʥʠʯʪʦʞʝʥʠʷ ʧʦʪʝʨʷʥʥʳʭ ʟʘʧʨʦʩʦʚ ʚʩʣʝʜʩʪʚʠʝ ʧʦʣʥʦ-

ʛʦ ʟʘʧʦʣʥʝʥʠʷ ʥʘʢʦʧʠʪʝʣʷ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʚʪʦʨʦʡ ʙʣʦʢ sink. 

ʆʪʢʨʦʡʪʝ ʚ ʇʘʣʠʪʨʝ ʙʠʙʣʠʦʪʝʢʫ Enterprise Library ʠ ʧʝʨʝʪʘʱʠʪʝ 

ʙʣʦʢ sink ʥʘ ʜʠʘʛʨʘʤʤʫ (ʨʠʩ. 3.30). 
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ʈʠʩ. 3.30. ʋʪʦʯʥʝʥʥʘʷ ʤʦʜʝʣʴ 

4. ʉʦʝʜʠʥʠʪʝ ʧʦʨʪ outPreempted ʙʣʦʢʘ queue ʩ ʚʭʦʜʥʳʤ ʧʦʨ-

ʪʦʤ InPort ʙʣʦʢʘ sink1. ʏʪʦʙʳ ʩʦʝʜʠʥʠʪʴ ʧʦʨʪʳ ʙʣʦʢʦʚ ʜʨʫʛ ʩ ʜʨʫ-

ʛʦʤ, ʩʜʝʣʘʡʪʝ ʜʚʦʡʥʦʡ ʱʝʣʯʦʢ ʤʳʰʴʶ ʧʦ ʦʜʥʦʤʫ ʧʦʨʪʫ, ʥʘʧʨʠ-

ʤʝʨ, outPreempted, ʟʘʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʱʝʣʢʥʠʪʝ ʚ ʪʝʭ ʤʝʩʪʘʭ 

ʜʠʘʛʨʘʤʤʳ, ʛʜʝ ʚr  ʭʦʪʠʪʝ ʧʦʤʝʩʪʠʪʴ ʪʦʯʢʠ ʠʟʛʠʙʘ ʩʦʝʜʠʥʠʪʝʣʷ. 

ɿʘʚʝʨʰʠʪʝ ʧʨʦʮʝʩʩ ʩʦʝʜʠʥʝʥʠʷ ʜʚʦʡʥʳʤ ʱʝʣʯʢʦʤ ʤʳʰʠ ʧʦ ʚʪʦ-

ʨʦʤʫ ʧʦʨʪʫ. 

5. ʇʦʩʣʝ ʜʚʦʡʥʦʛʦ ʱʝʣʯʢʘ ʧʦ ʚʪʦʨʦʤʫ ʧʦʨʪʫ ʚr  ʫʚʠʜʠʪʝ, ʯʪʦ 

ʧʦʷʚʠʪʩʷ ʩʦʝʜʠʥʠʪʝʣʴ. ɽʩʣʠ ʚʳʜʝʣʠʪʴ ʝʛʦ ʤʳʰʴʶ, ʪʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, 

ʝʩʣʠ ʚr  ʧʨʘʚʠʣʴʥʦ ʩʦʝʜʠʥʠʪʝ ʧʦʨʪʳ, ʢʦʥʝʯʥʳʝ ʪʦʯʢʠ ʩʦʝʜʠʥʠʪʝʣʷ 

ʜʦʣʞʥʳ ʙʫʜʫʪ ʧʦʜʩʚʝʪʠʪʴʩʷ ʟʝʣʝʥʳʤʠ ʪʦʯʢʘʤʠ. ɽʩʣʠ ʚr  ʥʝ ʫʚʠʜʠ-

ʪʝ ʵʪʦʛʦ, ʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʪʦʯʢʠ ʥʝ ʙʳʣʠ ʧʦʤʝʱʝʥʳ ʪʦʯʥʦ ʚʥʫʪʨʴ 

ʧʦʨʪʦʚ, ʠ ʠʭ ʥʫʞʥʦ ʙʫʜʝʪ ʪʫʜʘ ʧʝʨʝʜʚʠʥʫʪʴ. 

6. ɿʘʧʫʩʪʠʪʝ ʫʪʦʯʥʝʥʥʫʶ ʤʦʜʝʣʴ ʠ ʧʦʥʘʙʣʶʜʘʡʪʝ ʟʘ ʝʝ ʨʘʙʦ-

ʪʦʡ. ʉʨʘʚʥʠʪʝ ʨʠʩ. 3.31 ʩ ʨʠʩ. 3.12. ʅʘ ʨʠʩ. 3.31 ʚʠʜʥʦ, ʯʪʦ ʟʘʧʨʦʩ r

ʧʨʠ ʜʣʠʥʝ ʦʯʝʨʝʜʠ ʚ 5 ʟʘʧʨʦʩʦʚ ʪʝʨʷʶʪʩʷ, ʠ ʦʰʠʙʢʠ ʧʨʠ ʵʪʦʤ ʥʝ 

ʚʦʟʥʠʢʘʝʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʜʝʣʴ ʧʦ ʫʩʣʦʚʠʶ ʦʛʨʘʥʠʯʝʥʠʷ ʝʤʢʦ-

ʩʪʠ ʚʭʦʜʥʦʛʦ ʙʫʬʝʨʘ ʠ ʟʥʘʯʝʥʠʷʤ ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʦʦʪʚʝʪʩʪʚʫ-

ʝʪ ʧʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯʠ. 

ʆʜʥʘʢʦ ʩʦʛʣʘʩʥʦ ʧʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯʠ ʪʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʚʨʝʤʝʥʠ ʦʙʨʘʙʦʪʢʠ ʦʜʥʦʛʦ ʟʘʧʨʦʩʘ ʠ ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ. 

ʇʨʠʩʪʫʧʠʤ ʢ ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ ʪʨʝʙʦʚʘʥʠʡ. 
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ʈʠʩ. 3.31. ʈʘʙʦʪʘ ʤʦʜʝʣʠ ʩʦʛʣʘʩʥʦ ʧʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯʠ 

3.1.6. ʉʙʦʨ ʩʪʘʪʠʩʪʠʢʠ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ 

Entity (ʟʘʷʚʢʘ) ʷʚʣʷʶʪʩʷ ʙʘʟʦʚʳʤ ʢʣʘʩʩʦʤ ʜʣʷ ʚʩʝʭ ʟʘʷʚʦʢ, ʢʦ-
ʪʦʨʳʝ ʩʦʟʜʘʶʪʩʷ ʠ ʨʘʙʦʪʘʶʪ ʩ ʨʝʩʫʨʩʘʤʠ ʚ ʧʨʦʮʝʩʩʝ, ʦʧʠʩʘʥʥʦʤ 
ʚʘʤʠ ʩ ʧʦʤʦʱʴʶ ʜʠʘʛʨʘʤʤʳ ʠʟ ʦʙʲʝʢʪʦʚ ʙʠʙʣʠʦʪʝʢʠ AnyLogic 
Enterprise Library. Entity ʧʦ ʩʫʱʝʩʪʚʫ ʷʚʣʷʝʪʩʷ ʦʙʳʯʥʳʤ Java ʢʣʘʩ-
ʩʦʤ ʩ ʪʝʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠ-
ʤʳ ʠ ʜʦʩʪʘʪʦʯʥʳ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠ ʦʪʦʙʨʘʞʝʥʠʷ ʘʥʠʤʘʮʠʠ ʟʘʷʚʢʠ 
ʦʙʲʝʢʪʘʤʠ Enterprise Library. ʕʪʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 
ʤʦʞʥʦ ʨʘʩʰʠʨʠʪʴ ʜʦʙʘʚʣʝʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʦʣʝʡ ʠ ʤʝʪʦʜʦʚ 
ʠ ʨʘʙʦʪʦʡ ʩ ʥʠʤʠ ʠʟ ʦʙʲʝʢʪʦʚ ʜʠʘʛʨʘʤʤʳ, ʦʧʠʩʳʚʘʶʱʝʡ ʤʦʜʝʣʠ-
ʨʫʝʤʳʡ ʧʨʦʮʝʩʩ. 
ʉʦʛʣʘʩʥʦ ʧʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯʠ, ʢʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, ʥʫʞʥʦ ʦʧʨʝ-

ʜʝʣʷʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʚʨʝʤʝʥʠ ʠ ʚʝʨʦʷʪʥʦʩʪʠ ʦʙʨʘʙʦʪ-
ʢʠ ʟʘʧʨʦʩʦʚ ʩʝʨʚʝʨʦʤ. 
ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʠʣʠ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʦʜʥʦʛʦ 

ʟʘʧʨʦʩʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʩʫʤʤʘʨʥʦʛʦ ʚʨʝʤʝʥʠ ʦʙʨʘ-
ʙʦʪʢʠ n ʟʘʧʨʦʩʦʚ ʢ ʠʭ ʢʦʣʠʯʝʩʪʚʫ, ʪ. ʝ. ʢ n. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤ-
ʤʘʨʥʦʛʦ ʚʨʝʤʝʥʠ ʥʫʞʥʦ ʟʥʘʪʴ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ i-ʛʦ ʟʘʧʨʦʩʘ. ɼʣʷ 

ʵʪʦʛʦ ʚʚʝʜʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʣʷ: time _vxod  ð ʚʨʝʤʷ ʚʭʦʜʘ 

ʟʘʧʨʦʩʘ ʚ ʙʫʬʝʨ ʩʝʨʚʝʨʘ, time _vixod  ð ʚʨʝʤʷ ʚʳʭʦʜʘ ʟʘʧʨʦʩʘ 
ʩ ʩʝʨʚʝʨʘ (ʚʭʦʜʘ ʚ ʙʣʦʢ sink). ʊʦʛʜʘ 

time _obrabotki =time _vixod - time _vxod  
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ɺʝʨʦʷʪʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ ʩʝʨʚʝʨʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

ʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʙʨʘʙʦʪʘʥʥʳʭ ʟʘʧʨʦʩʦʚ ʢ ʢʦʣʠʯʝʩʪʚʫ ʚʩʝʭ 

ʧʦʩʪʫʧʠʚʰʠʭ ʟʘʧʨʦʩʦʚ. ɿʥʘʯʠʪ, ʥʫʞʥʦ ʚʝʩʪʠ ʩʯʝʪ ʟʘʧʨʦʩʦʚ ʥʘ ʚʳ-

ʭʦʜʝ ʠʩʪʦʯʥʠʢʘ ʟʘʧʨʦʩʦʚ ʠ ʥʘ ʚʳʭʦʜʝ ʩ ʩʝʨʚʝʨʘ (ʚʭʦʜʝ ʚ ʙʣʦʢ sink). 

ɼʣʷ ʵʪʦʛʦ ʪʘʢʞʝ ʚʚʝʜʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʣʷ: col _vxod  ð

 ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʪʫʧʠʚʰʠʭ ʚʩʝʛʦ ʟʘʧʨʦʩʦʚ, col _vixod  ð

 ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʙʦʪʘʥʥʳʭ ʩʝʨʚʝʨʦʤ ʟʘʧʨʦʩʦʚ. ʊʦʛʜʘ 

ver _obrabotki =col _vixod / col _vxod  

ɿʘʤʝʯʘʥʠʝ. ʅʠʯʝʛʦ ʥʝʦʙʳʯʥʦʛʦ ʚʦ ʚʚʝʜʝʥʥʳʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʧʦʣʷʭ ʥʝʪ. ʕʪʦ ʧʘʨʘʤʝʪʨʳ ʨʝʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʦʪʦʢʦʚ, ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʟʘʧʨʦʩʦʚ. AnyLogic ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ 

ʟʘʧʨʦʩʳ ʩ ʪʝʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʚ ʤʦʜʝʣʠ. 

3.1.6.1. ʉʦʟʜʘʥʠʝ ʥʝʩʪʘʥʜʘʨʪʥʦʛʦ ʢʣʘʩʩʘ ʟʘʷʚʦʢ 

ɼʣʷ ʚʚʦʜʘ ʚ ʟʘʧʨʦʩʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʦʣʝʡ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟ-

ʜʘʪʴ ʥʝʩʪʘʥʜʘʨʪʥʳʡ ʢʣʘʩʩ ʟʘʷʚʢʠ. 

ʉʦʟʜʘʡʪʝ ʢʣʘʩʩ ʟʘʷʚʦʢ Inquiry . 

1. ɺ ʧʘʥʝʣʠ ʇʨʦʝʢʪ ʱʝʣʢʥʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʵʣʝʤʝʥʪ 

ʤʦʜʝʣʠ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʜʝʨʝʚʘ ʠ ʚʳʙʝʨʠʪʝ ʉʦʟʜʘʪʴ/Java ʢʣʘʩʩ ʠʟ 

ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ. 

2. ʇʦʷʚʠʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʅʦʚʳʡ Java ʢʣʘʩʩ (ʨʠʩ. 3.32). 

ɺ ʧʦʣʝ ʀʤ:̫ ʚʚʝʜʠʪʝ ʠʤʷ ʥʦʚʦʛʦ ʢʣʘʩʩʘ: Inquiry . 

3. ɺ ʧʦʣʝ ɹʘʟʦʚʳʡ ʢʣʘʩʩ: ʚʳʙʝʨʠʪʝ ʠʟ ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ 

com. xj . anylogic . libraries . enterprise . Entity  ʚ ʢʘ-

ʯʝʩʪʚʝ ʙʘʟʦʚʦʛʦ ʢʣʘʩʩʘ. ʑʝʣʢʥʠʪʝ ʢʥʦʧʢʫ ɼʘʣʝʝ. 

ʈʠʩ. 3.32. ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʄʘʩʪʝʨʘ ʩʦʟʜʘʥʠʷ ʅʦʚʳʡ Java ʢʣʘʩʩ 
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ʈʠʩ. 3.33. ɺʪʦʨʘʷ ʩʪʨʘʥʠʮʘ ʄʘʩʪʝʨʘ ʩʦʟʜʘʥʠʷ ʅʦʚʳʡ Java ʢʣʘʩʩ 

4. ʇʦʷʚʠʪʩʷ ʚʪʦʨʘʷ ʩʪʨʘʥʠʮʘ ʄʘʩʪʝʨʘ ʩʦʟʜʘʥʠʷ Java ʢʣʘʩʩʘ 

(ʨʠʩ. 3.33). ɼʦʙʘʚʴʪʝ ʧʦʣʷ Java ʢʣʘʩʩʘ: time _vxod  ʪʠʧʘ double , 

time _vi xod  ʪʠʧʘ doub le , col _vxod  ʪʠʧʘ float , 

col _vi xod  ʪʠʧʘ float .  ʊʠʧʳ ʧʦʣʝʡ ʚʳʙʠʨʘʶʪʩʷ ʠʟ ʚʳʧʘʜʘʶ-

ʱʝʛʦ ʩʧʠʩʢʘ. ʅʘʯʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ, ʧʦʩʢʦʣʴʢʫ ʥʝ 

ʫʢʘʟʘʥʳ, ʧʦ ʫʤʦʣʯʘʥʠʶ ʙʫʜʫʪ ʫʩʪʘʥʦʚʣʝʥʳ ʨʘʚʥʳʤʠ ʥʫʣʶ. 

5. ʆʩʪʘʚʴʪʝ ʚʳʙʨʘʥʥʳʤʠ ʬʣʘʞʢʠ ʉʦʟʜʘʪʴ ʢʦʥʩʪʨʫʢʪʦʨ ʠ 

ʉʦʟʜʘʪʴ ʤʝʪʦʜ toString (). ʊʦʛʜʘ ʫ ʢʣʘʩʩʘ ʙʫʜʫʪ ʩʦʟʜʘʥʳ ʩʨʘʟʫ ʜʚʘ 

ʢʦʥʩʪʨʫʢʪʦʨʘ: ʦʜʠʥ, ʧʦ ʫʤʦʣʯʘʥʠʶ, ʙʝʟ ʧʘʨʘʤʝʪʨʦʚ, ʠ ʚʪʦʨʦʡ, 

ʩ ʧʘʨʘʤʝʪʨʘʤʠ, ʠʥʠʮʠʘʣʠʟʠʨʫʶʱʠʤʠ ʧʦʣʷ ʢʣʘʩʩʘ. ʕʪʠ ʢʦʥʩʪʨʫʢ-

ʪʦʨʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʙʲʝʢʪʘʤʠ, ʩʦʟʜʘʶʱʠʤʠ ʥʦʚʳʝ ʟʘʷʚʢʠ, ʪʘʢʠʝ, 

ʢʘʢ Source. 

6. ʑʝʣʢʥʠʪʝ ʢʥʦʧʢʫ ɻʦʪʦʚʦ. ɺʳ ʫʚʠʜʠʪʝ ʨʝʜʘʢʪʦʨ ʢʦʜʘ, ʚ ʢʦ-

ʪʦʨʦʤ ʙʫʜʝʪ ʧʦʢʘʟʘʥ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʟʜʘʥʥʳʡ ʢʦʜ ʚʘh ʝʛʦ Java 

ʢʣʘʩʩʘ (ʨʠʩ. 3.34). ʀʟʫʯʠʪʝ ʵʪʦʪ ʢʦʜ ʠ ʚʳʷʩʥʠʪʝ, ʢʘʢ ʤʦʞʥʦ ʩʘʤʦ-

ʩʪʦʷʪʝʣʴʥʦ ʜʦʙʘʚʣʷʪʴ ʚ ʢʣʘʩʩ ʟʘʷʚʢʠ ʥʦʚʳʝ ʧʦʣʷ ʠ ʤʝʪʦʜʳ. ɿʘʢʨʦʡ-

ʪʝ ʨʝʜʘʢʪʦʨ, ʱʝʣʢʥʫʚ ʢʨʝʩʪʠʢ ʚ ʟʘʢʣʘʜʢʝ ʨʷʜʦʤ ʩ ʝʛʦ ʥʘʟʚʘʥʠʝʤ. 
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ʈʠʩ. 3.34. ʆʢʥʦ ʨʝʜʘʢʪʦʨʘ ʢʦʜʘ ʩʦʟʜʘʥʥʦʛʦ ʥʝʩʪʘʥʜʘʨʪʥʦʛʦ ʢʣʘʩʩʘ 

3.1.6.2. ɼʦʙʘʚʣʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʩʪʘʪʠʩʪʠʢʠ 

ɼʣʷ ʩʙʦʨʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ ʚʨʝʤʝʥʠ ʧʦʩʪʫʧʣʝʥʠʷ ʟʘ-
ʧʨʦʩʦʚ ʠ ʚʨʝʤʝʥʠ ʟʘʚʝʨʰʝʥʠʷ ʦʙʨʘʙʦʪʢʠ ʩʝʨʚʝʨʦʤ ʥʝʦʙʭʦʜʠʤʦ 
ʜʦʙʘʚʠʪʴ ʵʣʝʤʝʥʪ ʩʪʘʪʠʩʪʠʢʠ. ʕʪʦʪ ʵʣʝʤʝʥʪ ʙʫʜʝʪ ʟʘʧʦʤʠʥʘʪʴ ʩʦ-
ʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʚʨʝʤʝʥ ʜʣʷ ʢʘʞʜʦʛʦ ʟʘʧʨʦʩʘ. ʅʘ ʦʩʥʦʚʝ 
ʵʪʦʛʦ ʦʥ ʧʨʝʜʦʩʪʘʚʠʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʩʪʘʥʜʘʨʪʥʫʶ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ 
ʠʥʬʦʨʤʘʮʠʶ (ʩʨʝʜʥʝʝ, ʤʠʥʠʤʘʣʴʥʦʝ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʠʟ ʠʟʤʝʨʝʥ-
ʥʳʭ ʟʥʘʯʝʥʠʡ, ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ, ʜʦʚʝʨʠʪʝʣʴʥʳʡ 
ʠʥʪʝʨʚʘʣ ʜʣʷ ʩʨʝʜʥʝʛʦ ʠ ʪ.ʜ.). ɼʦʙʘʚʴʪʝ ʵʣʝʤʝʥʪ ʩʙʦʨʘ ʩʪʘʪʠʩʪʠʢʠ. 

1. ʏʪʦʙʳ ʜʦʙʘʚʠʪʴ ʦʙʲʝʢʪ ʩʙʦʨʘ ʜʘʥʥʳʭ ʛʠʩʪʦʛʨʘʤʤʳ ʥʘ ʜʠʘ-
ʛʨʘʤʤʫ, ʧʝʨʝʪʘʱʠʪʝ ʵʣʝʤʝʥʪ ɼʘʥʥʳʝ ʛʠʩʪʦʛʨʘʤʤʳ ʩ ʧʘʣʠʪʨʳ 
ʉʪʘʪʠʩʪʠʢʘ ʥʘ ʜʠʘʛʨʘʤʤʫ ʘʢʪʠʚʥʦʛʦ ʢʣʘʩʩʘ. 

2. ɿʘʜʘʡʪʝ ʩʚʦʡʩʪʚʘ ʵʣʝʤʝʥʪʘ (ʨʠʩ. 3.35): 
ʠʟʤʝʥʠʪʝ ʀʤ:̫ ʥʘ time _obrabotki ; 

ʩʜʝʣʘʡʪʝ ʂʦʣ-ʚʦ ʠʥʪʝʨʚʘʣʦʚ: ʨʘʚʥʳʤ 50; 

ʟʘʜʘʡʪʝ ʅʘʯ. ʨʘʟʤʝʨ ʠʥʪʝʨʚʘʣʘ: 0.01 . 
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ʈʠʩ. 3.35. ʕʣʝʤʝʥʪ ʩʙʦʨʘ ʩʪʘʪʠʩʪʠʢʠ ʦ ʚʨʝʤʝʥʠ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ 

ɼʦʙʘʚʴʪʝ ʝʱʝ ʵʣʝʤʝʥʪ ʩʙʦʨʘ ʩʪʘʪʠʩʪʠʢʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦ-

ʷʪʥʦʩʪʠ ʦʙʨʘʙʦʪʘʥʥʳʭ ʟʘʧʨʦʩʦʚ. 

1. ʇʝʨʝʪʘʱʠʪʝ ʵʣʝʤʝʥʪ ɼʘʥʥʳʝ ʛʠʩʪʦʛʨʘʤʤʳ ʩ ʧʘʣʠʪʨʳ 

ʉʪʘʪʠʩʪʠʢʘ ʥʘ ʜʠʘʛʨʘʤʤʫ ʘʢʪʠʚʥʦʛʦ ʢʣʘʩʩʘ. 

2. ɿʘʜʘʡʪʝ ʩʚʦʡʩʪʚʘ ʵʣʝʤʝʥʪʘ (ʨʠʩ. 3.36): 

ʠʟʤʝʥʠʪʝ ʀʤ:̫ ʥʘ ver _obrabotki ; 

ʩʜʝʣʘʡʪʝ ʂʦʣ-ʚʦ ʠʥʪʝʨʚʘʣʦʚ: ʨʘʚʥʳʤ 50; 

ʟʘʜʘʡʪʝ ʅʘʯ. ʨʘʟʤʝʨ ʠʥʪʝʨʚʘʣʘ: 0.01 . 

3.1.6.3. ʀʟʤʝʥʝʥʠʝ ʩʚʦʡʩʪʚ ʦʙʲʝʢʪʦʚ ʜʠʘʛʨʘʤʤʳ 

ʏʪʦʙʳ ʩʦʟʜʘʚʘʪʴ ʟʘʷʚʢʠ ʥʝʩʪʘʥʜʘʨʪʥʦʛʦ ʪʠʧʘ, ʢʘʢ ʚ ʥʘʰʝʤ ʩʣʫ-

ʯʘʝ Inquiry , ʚʘʤ ʥʫʞʥʦ ʧʦʤʝʩʪʠʪʴ ʚʳʟʦʚ ʢʦʥʩʪʨʫʢʪʦʨʘ ʵʪʦʛʦ ʪʠ-

ʧʘ ʚ ʧʦʣʝ ʅʦʚʘʷ ʟʘʷʚʢʘ ʦʙʲʝʢʪʘ Source. ʅʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 

ʟʘʷʚʢʠ ʚ ʧʦʪʦʢʝ ʪʝʧʝʨʴ ʠ ʙʫʜʫʪ ʪʠʧʘ Inquiry , ʦʩʪʘʣʴʥʳʝ ʦʙʲʝʢʪʳ 

ʜʠʘʛʨʘʤʤʳ ʙʫʜʫʪ ʧʨʦʜʦʣʞʘʪʴ ʠʭ ʩʯʠʪʘʪʴ ʟʘʷʚʢʘʤʠ ʪʠʧʘ Entity . 

ʈʠʩ. 3.36. ʕʣʝʤʝʥʪ ʩʙʦʨʘ ʩʪʘʪʠʩʪʠʢʠ ʦ ʚʝʨʦʷʪʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ 
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ʈʠʩ. 3.37. ɼʠʘʛʨʘʤʤʘ ʧʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʩʙʦʨʘ ʩʪʘʪʠʩʪʠʢʠ 

ʇʦʵʪʦʤʫ ʦʥʠ ʥʝ ʧʦʟʚʦʣʷʪ ʷʚʥʦ ʦʙʨʘʱʘʪʴʩʷ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ 

ʧʦʣʷʤ ʢʣʘʩʩʘ Inquiry . ʏʪʦʙʳ ʨʘʟʨʝʰʠʪʴ ʜʦʩʪʫʧ ʢ ʧʦʣʷʤ ʚʘʰʝʛʦ 

ʥʝʩʪʘʥʜʘʨʪʥʦʛʦ ʢʣʘʩʩʘ ʟʘʷʚʢʠ ʚ ʢʦʜʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 
ʦʙʲʝʢʪʦʚ ʧʦʪʦʢʦʚʦʡ ʜʠʘʛʨʘʤʤʳ, ʚʘʤ ʥʫʞʥʦ ʫʢʘʟʘʪʴ ʠʤʷ ʥʝʩʪʘʥ-
ʜʘʨʪʥʦʛʦ ʢʣʘʩʩʘ ʟʘʷʚʢʠ ʚ ʢʘʯʝʩʪʚʝ ʂʣʘʩʩʘ ʟʘʷʚʢʠ ʵʪʦʛʦ ʦʙʲʝʢʪʘ. 
ɺ ʥʘʰʝʡ ʧʦʪʦʢʦʚʦʡ ʜʠʘʛʨʘʤʤʝ ʩ ʫʯʝʪʦʤ ʙʣʦʢʘ source ʚʩʝʛʦ ʧʷʪʴ 
ʦʙʲʝʢʪʦʚ. ʀʟʤʝʥʠʪʝ ʠʭ ʩʚʦʡʩʪʚʘ. 

1. ʀʟʤʝʥʠʪʝ ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʘ source (ʨʠʩ. 3.38): 

ʚʚʝʜʠʪʝ Inquiry  ʚ ʧʦʣʝ ʂʣʘʩʩ ʟʘʷʚʢʠ:. ʕʪʦ ʧʦʟʚʦʣʠʪ ʥʘ-

ʧʨʷʤʫʶ ʦʙʨʘʱʘʪʴʩʷ ʢ ʧʦʣʷʤ ʢʣʘʩʩʘ ʟʘʷʚʢʠ Inquiry  ʚ ʢʦʜʝ ʜʠ-

ʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʵʪʦʛʦ ʦʙʲʝʢʪʘ; 

ʚʚʝʜʠʪʝ new Inquiry () ʚ ʧʦʣʝ ʅʦʚʘʷ ʟʘʷʚʢʘ. ʊʝʧʝʨʴ ʵʪʦʪ 

ʦʙʲʝʢʪ ʙʫʜʝʪ ʩʦʟʜʘʚʘʪʴ ʟʘʷʚʢʠ ʥʘʰʝʛʦ ʪʠʧʘ I nquiry ; 

ʚʚʝʜʠʪʝ entity. time _vxod =time() ; ʚ ʧʦʣʝ ɼʝʡʩʪʚʠʝ 

ʧʨʠ ʚʳʭʦʜʝ. ʂʦʜ ʙʫʜʝʪ ʩʦʭʨʘʥʷʪʴ ʚʨʝʤʷ ʩʦʟʜʘʥʠʷ ʟʘʷʚʢʠ-ʟʘʧʨʦʩʘ 

ʚ ʧʝʨʝʤʝʥʥʦʡ time _vxod  ʥʘʰʝʛʦ ʢʣʘʩʩʘ ʟʘʷʚʢʠ I nquiry . 

ʌʫʥʢʮʠʷ time()  ʚʦʟʚʨʘʱʘʝʪ ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʤʦʜʝʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ. 
2. ʀʟʤʝʥʠʪʝ ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʘ queue: 

ʚʚʝʜʠʪʝ Inquiry  ʚ ʧʦʣʝ ʂʣʘʩʩ ʟʘʷʚʢʠ:. 

3. ʀʟʤʝʥʠʪʝ ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʘ delay: 

ʚʚʝʜʠʪʝ Inquiry  ʚ ʧʦʣʝ ʂʣʘʩʩ ʟʘʷʚʢʠ:. 
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ʈʠʩ. 3.38. ʆʙʲʝʢʪ source ʩ ʠʟʤʝʥʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ 

4. ʀʟʤʝʥʠʪʝ ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʘ sink1: 
ʚʚʝʜʠʪʝ Inquiry  ʚ ʧʦʣʝ ʂʣʘʩʩ ʟʘʷʚʢʠ:. 
5. ʀʟʤʝʥʠʪʝ ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʘ sink (ʨʠʩ. 3.39): 
ʚʚʝʜʠʪʝ Inquiry  ʚ ʧʦʣʝ ʂʣʘʩʩ ʟʘʷʚʢʠ:; 
ʚʚʝʜʠʪʝ ʚ ʧʦʣʝ ɼʝʡʩʪʚʠʝ ʧʨʠ ʚʭʦʜʝ: 

time _obrabotki . add ( time () - entity . time _vxod );  

ʕʪʦʪ ʢʦʜ ʜʦʙʘʚʣʷʝʪ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʦʜʥʦʛʦ ʟʘʧʨʦʩʘ ʚ ʦʙʲʝʢʪ 
ʩʙʦʨʘ ʜʘʥʥʳʭ ʛʠʩʪʦʛʨʘʤʤʳ time _obrabotki . ɼʘʥʥʦʝ ʚʨʝʤʷ ʦʧ-
ʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʪʝʢʫʱʠʤ ʤʦʜʝʣʴʥʳʤ ʚʨʝʤʝʥʝʤ 
time ()  ʠ ʚʨʝʤʝʥʝʤ ʚʭʦʜʘ ʟʘʧʨʦʩʘ ʚ ʤʦʜʝʣʴ. add  ð ʚʩʪʨʦʝʥʥʘʷ 
ʬʫʥʢʮʠʷ ʜʦʙʘʚʣʝʥʠʷ ʵʣʝʤʝʥʪʘ ʚ ʤʘʩʩʠʚ. 

ent i ty.col_vixod=sink.count();  

entity.col_vxod=s ource .count();  

ʕʪʠ ʢʦʜʳ ʟʘʥʦʩʷʪ ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʨʦʩʦʚ, ʚʦʰʝʜʰʠʭ ʚ ʙʣʦʢ sink ʠ 
ʚʳʰʝʜʰʠʭ ʠʟ ʙʣʦʢʘ source ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. count ()  ð
 ʚʩʪʨʦʝʥʥʘʷ ʬʫʥʢʮʠʷ ʵʪʠʭ ʙʣʦʢʦʚ, ʚʦʟʚʨʘʱʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʚʦʰʝʜ-
ʰʠʭ ʚ ʙʣʦʢ sink ʠ ʢʦʣʠʯʝʩʪʚʦ ʚʳʰʝʜʰʠʭ ʠʟ ʙʣʦʢʘ source ʟʘʷʚʦʢ. 

ver_obrabotki.add(entity.col_vixod/entity.col_vxod);  

ʕʪʦʪ ʢʦʜ ʜʦʙʘʚʣʷʝʪ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʜʦʣʶ ʦʙʨʘʙʦʪʘʥʥʳʭ ʟʘʧʨʦ-
ʩʦʚ ʚ ʦʙʲʝʢʪ ʩʙʦʨʘ ʜʘʥʥʳʭ ʛʠʩʪʦʛʨʘʤʤʳ ver _obrabotki  ʧʨʠ 
ʧʦʩʪʫʧʣʝʥʠʠ ʢʘʞʜʦʛʦ ʦʙʨʘʙʦʪʘʥʥʦʛʦ ʟʘʧʨʦʩʘ ʚ ʙʣʦʢ sink. ʅʘ ʦʩʥʦ-
ʚʝ ʤʥʦʞʝʩʪʚʘ ʪʘʢʠʭ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʜʦʣʝʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʘʪʝʤʘʪʠ-
ʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ ʩʝʨʚʝʨʦʤ. 
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3.1.6.4. ʋʜʘʣʝʥʠʝ ʠ ʜʦʙʘʚʣʝʥʠʝ ʥʦʚʳʭ ʧʦʣʝʡ ʢʣʘʩʩʘ ʟʘʷʚʦʢ 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʚʘʤ ʥʝ ʧʨʠʰʣʦʩʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʣʝ 

time _vixod , ʪʘʢ ʢʘʢ ʚʤʝʩʪʦ ʥʝʛʦ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʬʫʥʢʮʠʷ 

time() , ʚʦʟʚʨʘʱʘʶʱʘʷ, ʢʘʢ ʚʘʤ ʫʞʝ ʠʟʚʝʩʪʥʦ, ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ 

ʤʦʜʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʋʜʘʣʠʪʝ ʧʦʣʝ time _vixod . 

1. ɺ ʧʦʣʝ ʇʨʦʝʢʪ ʜʚʘʞʜʳ ʱʝʣʢʥʠʪʝ ʢʥʦʧʢʫ Inquiry . ʆʪ-

ʢʨʦʝʪʩʷ ʨʝʜʘʢʪʦʨ ʢʦʜʘ (ʩʤ. ʨʠʩ. 3.34). 

2. ʋʜʘʣʠʪʝ ʦʙʳʯʥʳʤ ʦʙʨʘʟʦʤ ʚʩʝ, ʯʪʦ ʢʘʩʘʝʪʩʷ time _vixod . 

ʇʦʣʫʯʠʪʝ ʢʦʜ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩ. 3.40. 

3. ɿʘʢʨʦʡʪʝ ʨʝʜʘʢʪʦʨ ʢʦʜʘ. 

ʈʠʩ. 3.40. ʈʝʜʘʢʪʦʨ ʢʦʜʘ ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ ʧʦʣʷ time _vixod  
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ʀʟ ʧʨʦʮʝʜʫʨʳ ʫʜʘʣʝʥʠʷ ʧʦʣ ̫ʩʣʝʜʫʝʪ, ʯʪʦ ʪʘʢ ʞʝ ʤʦʞʥʦ ʚʚʦ-

ʜʠʪʴ ʥʦʚʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʣʷ ʥʝʩʪʘʥʜʘʨʪʥʦʛʦ ʢʣʘʩʩʘ ʟʘʚ̫ʦʢ. 

ʀʪʘʢ, ʚʩʝ ʫʩʣʦʚʠʷ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʠ ʚʳʧʦʣʥʝʥʳ. ɿʘʧʫʩʪʠʪʝ 

ʤʦʜʝʣʴ. ɺ ʙrʝʨʠʪʝ ʚʠʨʪʫʘʣʴʥʦʝ ʚʨʝʤʷ. ʅʘʙʣʶʜʘʡʪʝ ʟʘ ʨʘʙʦʪʦʡ ʤʦ-

ʜʝʣʠ. ʀʩʧʦʣʴʟʫʡʪʝ ʧʨʠ ʵʪʦʤ ʠ ʦʢʥʘ ʠʥʩʧʝʢʪʘ (ʨʠʩ. 3.41). 

3.1.7. ɼʦʙʘʚʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʠ ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ 

ɸʢʪʠʚʥʳʡ ʦʙʲʝʢʪ ʤʦʞʝʪ ʠʤʝʪʴ ʧʘʨʘʤʝʪʨʳ. ʇʘʨʘʤʝʪʨʳ ʦʙʳʯʥʦ 
ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʟʘʜʘʥʠʷ ʩʪʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʲʝʢʪʘ. ʅʦ 
ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ ʚʦ ʚʨʝ-
ʤʷ ʨʘʙʦʪʳ ʤʦʜʝʣʠ. 

ʈʠʩ. 3.41. ʌʨʘʛʤʝʥʪ ʨʘʙʦʪʳ ʤʦʜʝʣʠ 
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ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʥʘʧʠʩʘʪʴ ʢʦʜ ʦʙʨʘʙʦʪʯʠʢʘ ʩʦʙʳʪʠʷ, ʪʦ ʝʩʪʴ 
ʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴʩʷ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʟʥʘʯʝʥʠʷ 
ʧʘʨʘʤʝʪʨʘ. 
ʉʦʟʜʘʡʪʝ ʧʘʨʘʤʝʪʨ time _mean ʦʙʲʝʢʪʘ delay . 

1. ɺ ʇʘʣʠʪʨʝ ʚʳʜʝʣʠʪʝ ʆʩʥʦʚʥʘʷ. 

2. ʇʝʨʝʪʘʱʠʪʝ ʵʣʝʤʝʥʪ ʇʘʨʘʤʝʪʨ ʥʘ ʜʠʘʛʨʘʤʤʫ ʢʣʘʩʩʘ Main  

ʠ ʨʘʟʤʝʩʪʠʪʝ ʩʚʝʨʭʫ ʦʙʲʝʢʪʘ delay , ʯʪʦʙʳ ʙʳʣʦ ʚʠʜʥʦ, ʢ ʢʘʢʦʤʫ 

ʦʙʲʝʢʪʫ ʦʪʥʦʩʠʪʩʷ ʧʘʨʘʤʝʪʨ. 

3. ʇʝʨʝʡʜʠʪʝ ʥʘ ʩʪʨʘʥʠʮʫ ʆʩʥʦʚʥʳʝ ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ 

(ʨʠʩ. 3.42). 

4. ɺ ʧʦʣʝ ʀʤ ̫ʚʚʝʜʠʪʝ ʠʤʷ ʧʘʨʘʤʝʪʨʘ time _mean (ʩʨʝʜʥʝʝ 

ʚʨʝʤʷ). ʇʦ ʵʪʦʤʫ ʠʤʝʥʠ ʧʘʨʘʤʝʪʨ ʙʫʜʝʪ ʜʦʩʪʫʧʝʥ ʠʟ ʢʦʜʘ. 

5. ɿʘʜʘʡʪʝ ʪʠʧ ʧʘʨʘʤʝʪʨʘ double . 

6. ɺ ʧʦʣʝ ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ ʫʩʪʘʥʦʚʠʪʝ 3. ɽʩʣʠ ʟʥʘ-

ʯʝʥʠʝ ʥʝ ʙʫʜʝʪ ʟʘʜʘʥʦ ʷʚʥʦ, ʪʦ ʧʦ ʧʨʘʚʠʣʘʤ Java ʦʥʦ ʙʫʜʝʪ ʨʘʚʥʦ 

ʥʫʣʶ. 

7. ɺʳʜʝʣʠʪʝ ʦʙʲʝʢʪ delay . 

8. ʅʘ ʩʪʨʘʥʠʮʝ ʆʩʥʦʚʥʳʝ ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ ʚ ʧʦʣʝ ɺʨʝʤʷ 

ʟʘʜʝʨʞʢʠ ʚʤʝʩʪʦ ʚʳʨʘʞʝʥʠʷ exponential ( 1/ 3)  ʚʚʝʜʠʪʝ ex-

ponential ( 1/ time _mean) . 

ʇʫʩʪʴ ʚr  ʭʦʪʠʪʝ ʠʟʤʝʥʷʪʴ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ 
time _mean ʚ ʭʦʜʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʀʩʧʦʣʴʟʫʡʪʝ ʜʣʷ ʵʪʦʛʦ ʵʣʝ-
ʤʝʥʪ ʫʧʨʘʚʣʝʥʠʷ ð ʙʝʛʫʥʦʢ. 

ʈʠʩ. 3.42. ʆʢʥʦ ʫʩʪʘʥʦʚʢʠ ʩʚʦʡʩʪʚ ʵʣʝʤʝʥʪʘ ʇʘʨʘʤʝʪʨ 
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ʈʠʩ. 3.43. ʆʢʥʦ ʫʩʪʘʥʦʚʢʠ ʩʚʦʡʩʪʚ ʵʣʝʤʝʥʪʘ ʫʧʨʘʚʣʝʥʠʷ ɹʝʛʫʥʦʢ 

1. ʆʪʢʨʦʡʪʝ ʧʘʣʠʪʨʫ ʕʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʝʨʝʪʘʱʠʪʝ 

ʵʣʝʤʝʥʪ ɹʝʛʫʥʦʢ ʠʟ ʧʘʣʠʪʨʳ ʥʘ ʜʠʘʛʨʘʤʤʫ ʢʣʘʩʩʘ Main . 

2. ʇʦʤʝʩʪʠʪʝ ʙʝʛʫʥʦʢ ʧʦʜ ʧʘʨʘʤʝʪʨʦʤ time _mean, ʯʪʦʙʳ 

ʙʳʣʦ ʧʦʥʷʪʥʦ, ʯʪʦ ʩ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʙʝʛʫʥʢʘ ʙʫʜʝʪ ʤʝʥʷʪʴʩʷ ʩʨʝʜ-

ʥʝʝ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ ʦʙʲʝʢʪʦʤ delay. 

3. ʇʫʩʪʴ ʚr ʭʦʪʠʪʝ ʚʘʨʴʠʨʦʚʘʪʴ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʦʪ 1 ʜʦ 20. ʇʦ-

ʵʪʦʤʫ ʚʚʝʜʠʪʝ 1 ʚ ʧʦʣʝ ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʘ 20 ð ʚ ʧʦ-

ʣʝ ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ (ʨʠʩ. 3.43). 

4. ʋʩʪʘʥʦʚʠʪʝ ʬʣʘʞʦʢ ʉʚʷʟʘʪʴ ʩ: ʠ ʚ ʘʢʪʠʚʠʟʠʨʦʚʘʥʥʦʝ ʧʦʣʝ 

ʚʚʝʜʠʪʝ time _mean. 

ʇʫʩʪʴ ʪʝʧʝʨʴ ʚr  ʭʦʪʠʪʝ ʪʘʢʞʝ ʠʟʤʝʥʷʪʴ ʝʤʢʦʩʪʴ ʙʫʬʝʨʘ ʚ ʭʦʜʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʀʩʧʦʣʴʟʫʡʪʝ ʜʣʷ ʵʪʦʛʦ ʪʘʢʞʝ ʙʝʛʫʥʦʢ. 

1. ʆʪʢʨʦʡʪʝ ʧʘʣʠʪʨʫ ʕʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʝʨʝʪʘʱʠʪʝ 

ʵʣʝʤʝʥʪ ɹʝʛʫʥʦʢ ʠʟ ʧʘʣʠʪʨʳ ʥʘ ʜʠʘʛʨʘʤʤʫ ʢʣʘʩʩʘ Main . 

2. ʇʦʤʝʩʪʠʪʝ ʙʝʛʫʥʦʢ ʧʦʜ ʦʙʲʝʢʪʦʤ queue, ʯʪʦʙʳ ʙʳʣʦ ʧʦ-

ʥʷʪʥʦ, ʯʪʦ ʩ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʙʝʛʫʥʢʘ ʙʫʜʝʪ ʤʝʥʷʪʴʩʷ ʚʤʝʩʪʠʤʦʩʪʴ 

ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ, ʠʤʠʪʠʨʫʶʱʝʛʦ ʚʭʦʜʥʦʡ ʙʫʬʝʨ. 

3. ʇʫʩʪʴ ʚr ʭʦʪʠʪʝ ʚʘʨʴʠʨʦʚʘʪʴ ʝʤʢʦʩʪʴ ʙʫʬʝʨʘ ʦʪ 0 ʜʦ 15  

ʟʘʧʨʦʩʦʚ. ʇʦʵʪʦʤʫ ʚʚʝʜʠʪʝ 15  ʚ ʧʦʣʝ ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. 

4. ʋʩʪʘʥʦʚʠʪʝ ʬʣʘʞʦʢ ʉʚʷʟʘʪʴ ʩ: ʠ ʚ ʘʢʪʠʚʠʟʠʨʦʚʘʥʥʦʝ ʧʦʣʝ 

ʚʚʝʜʠʪʝ queue . capacity  (ʨʠʩ. 3.44). 

5. ɿʘʧʫʩʪʠʪʝ ʤʦʜʝʣʴ. ʊʝʧʝʨʴ ʚʳ ʤʦʞʝʪʝ ʠʟʤʝʥʷʪʴ ʚ ʧʨʦʮʝʩʩʝ 
ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʝʤʢʦʩʪʴ ʚʭʦʜʥʦʛʦ ʙʫʬʝʨʘ ʠ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʦʙʨʘ-

ʙʦʪʢʠ ʟʘʧʨʦʩʦʚ ʩ ʧʦʤʦʱʴʶ ʙʝʛʫʥʢʦʚ. ʄʦʞʝʪʝ ʪʘʢʞʝ ʢʦʤʘʥʜʦʡ 

ʇʨʠʦʩʪʘʥʦʚʠʪʴ ʧʨʠʦʩʪʘʥʦʚʠʪ ɹʨʘʙʦʪʫ ʤʦʜʝʣʠ, ʠʟʤʝʥʠʪʴ ʟʥʘʯʝʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ, ʘ ʟʘʪʝʤ ʧʨʦʜʦʣʞʠʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 
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ʈʠʩ. 3.44. ʆʢʥʦ ʫʩʪʘʥʦʚʢʠ ʩʚʦʡʩʪʚ ʵʣʝʤʝʥʪʘ ʫʧʨʘʚʣʝʥʠʷ ɹʝʛʫʥʦʢ 

3.1.8. ɼʦʙʘʚʣʝʥʠʝ ʛʠʩʪʦʛʨʘʤʤ 

ʊʝʧʝʨʴ ʜʦʙʘʚʠʤ ʥʘ ʜʠʘʛʨʘʤʤʫ ʥʘʰʝʛʦ ʧʦʪʦʢʘ ʛʠʩʪʦʛʨʘʤʤʫ, ʢʦ-
ʪʦʨʘ ̫ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴ ʩʦʙʨʘʥʥʫʶ ʚʨʝʤʝʥʥʫʶ ʩʪʘʪʠʩʪʠʢʫ. 

1. ʇʝʨʝʪʘʱʠʪʝ ʵʣʝʤʝʥʪ ɻʠʩʪʦʛʨʘʤʤʘ ʠʟ ʧʘʣʠʪʨʳ ʉʪʘʪʠʩʪʠ-
ʢʘ ʚ ʪʦ ʤʝʩʪʦ ʛʨʘʬʠʯʝʩʢʦʛʦ ʨʝʜʘʢʪʦʨʘ, ʢʫʜʘ ʭʦʪʠʪʝ ʝʝ ʧʦʤʝʩʪʠʪʴ. 

2. ʋʢʘʞʠʪʝ, ʢʘʢʦʡ ʵʣʝʤʝʥʪ ʩʙʦʨʘ ʜʘʥʥʳʭ ʭʨʘʥʠʪ ʜʘʥʥʳʝ, ʢʦ-
ʪʦʨʳʝ ʚr  ʭʦʪʠʪʝ ʦʪʦʙʨʘʞʘʪʴ ʥʘ ʛʠʩʪʦʛʨʘʤʤʝ: ʱʝʣʢʥʠʪʝ ʤʳʰʴʶ 
ʢʥʦʧʢʫ ɼʦʙʘʚʠʪʴ ʜʘʥʥʳʝ ʠ ʚʚʝʜʠʪʝ ʚ ʧʦʣʝ ɼʘʥʥʳʝ ʠʤʷ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʝʛʦ ʵʣʝʤʝʥʪʘ: time _obrabotk i  (ʨʠʩ. 3.45). 

ʈʠʩ. 3.45. ʆʢʥʦ ʫʩʪʘʥʦʚʢʠ ʩʚʦʡʩʪʚ ʵʣʝʤʝʥʪʘ ɻʠʩʪʦʛʨʘʤʤʘ 
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ʈʠʩ. 3.46. ʌʨʘʛʤʝʥʪ ʨʘʙʦʪʳ ʤʦʜʝʣʠ ʩ ʵʣʝʤʝʥʪʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʠ ʛʠʩʪʦʛʨʘʤʤʦʡ 

3. ɺ ʧʦʣʝ ɿʘʛʦʣʦʚʦʢ: ʚʚʝʜʠʪʝ Histogram  Time  obrabotki .  
4. ɿʘʧʫʩʪʠʪʝ ʤʦʜʝʣʴ. ʌʨʘʛʤʝʥʪ ʨʘʙʦʪʳ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 3.46. 

3.2. ʄʦʜʝʣ ɹʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ ʩʦʦʙʱʝʥʠʡ 

3.2.1. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ 

ʅʘ ʤʘʨʰʨʫʪʠʟʘʪʦʨ ʧʦʩʪʫʧʘʶʪ ʩʦʦʙʱʝʥʠʷ ʯʝʨʝʟ ʩʣʫʯʘʡʥʳʝ ʧʨʦ-

ʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ  ʦʪ 1n  ʘʙʦʥʝʥʪʦʚ ʩʦ ʩʨʝʜʥʠʤʠ ʠʥʪʝʨʚʘʣʘʤʠ ʚʨʝ-

ʤʝʥʠ 1/iT T n= . ʉʦʦʙʱʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʪʨʝʭ ʢʘʪʝʛʦʨʠʡ 2n  ʩ ʚʝʨʦ-

ʷʪʥʦʩʪʷʤʠ ʧʦʷʚʣʝʥʠʷ ʢ1 ʢ2 ʢ3, ,p p p  ʢ1 ʢ2 ʢ3( 1)p p p+ + = ʠ ʚʳʯʠʩʣʠ-

ʪʝʣʴʥʳʤʠ ʩʣʦʞʥʦʩʪʷʤʠ ʠʭ ʦʙʨʘʙʦʪʢʠ S1, S2, S3 ʦʧʝʨʘʮʠʡ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ. ʇʝʨʝʜʘʶʪʩʷ ʩʦʦʙʱʝʥʠʷ ʧʦ k ʥʘʧʨʘʚʣʝʥʠʷʤ ʩ ʚʝʨʦʷʪʥʦ-

ʩʪʷʤʠ ʥ1 ʥ2 ʥ3, ,p p p  ʥ1 ʥ2 ʥ3( 1)p p p+ + =. 

ʄʘʨʰʨʫʪʠʟʘʪʦʨ ʠʤʝʝʪ ʚʭʦʜʥʦʡ ʙʫʬʝʨ 1 ʝʤʢʦʩʪʴʶ L1 ʙʘʡʪ ʜʣʷ 

ʭʨʘʥʝʥʠʷ ʩʦʦʙʱʝʥʠʡ, ʦʞʠʜʘʶʱʠʭ ʦʙʨʘʙʦʪʢʠ. ʉʦʦʙʱʝʥʠʷ 1-ʡ ʢʘ-

ʪʝʛʦʨʠʠ ʦʙʣʘʜʘʶʪ ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʧʨʠʦʨʠʪʝʪʦʤ ʧʦ ʦʪʥʦʰʝʥʠʶ 
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ʢ ʩʦʦʙʱʝʥʠʷʤ ʦʩʪʘʣʴʥʳʭ ʢʘʪʝʛʦʨʠʡ ʧʨʠ ʦʙʨʘʙʦʪʢʝ. ɺ ʥʘʢʦʧʠʪʝʣʝ 

ʩʦʦʙʱʝʥʠʷ ʨʘʟʤʝʱʘʶʪʩʷ ʩʦʛʣʘʩʥʦ ʧʨʠʦʨʠʪʝʪʘʤ. ʉʦʦʙʱʝʥʠʷ ʦʙʨʘ-

ʙʘʪʳʚʘʪʁʩ ̫ʩ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ Q ʦʧʝʨʘʮʠʡ/ʩ. ʇʨʠ ʟʘʧʦʣʥʝ-

ʥʠʠ ʙʫʬʝʨʘ 1, ʧʦʩʪʫʧʘʶʱʠʝ ʩʦʦʙʱʝʥʠʷ ʪʝʨʷʶʪʩʷ. 

ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʩʦʦʙʱʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʧʝ-

ʨʝʜʘʯʠ ʧʦʩʪʫʧʘʶʪ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʙʫʬʝʨʳ, ʩʪʦʷʱʠʝ ʥʘ ʚʭʦʜʘʭ 

ʢʘʞʜʦʛʦ i-ʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʩʚʷʟʠ, 1,i k= . ʂʘʞʜʳʡ ʙʫʬʝʨ ʠʤʝʝʪ ʝʤ-

ʢʦʩʪʴ 
2iL  ʙʘʡʪ, 1,i k= . ɺ ʩʣʫʯʘʝ ʟʘʧʦʣʥʝʥʠʷ ʙʫʬʝʨʘ ʥʘʧʨʘʚʣʝʥʠʷ 

ʩʦʦʙʱʝʥʠʝ ʪʝʨʷʝʪʩʷ. ʀʟ ʙʫʬʝʨʦʚ ʩʦʦʙʱʝʥʠʷ ʧʝʨʝʜʘʶʪʩʷ ʧʦ ʩʚʦʠʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ. ʂʘʞʜʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʠʤʝʝʪ 
3in  ʢʘʥʘʣʦʚ ʩʚʷʟʠ. ʉʢʦ-

ʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʡ ʧʦ ʢʘʥʘʣʘʤ ʩʚʷʟʠ ʢʘʞʜʦʛʦ ʠʟ ʥʘʧʨʘʚʣʝ-

ʥʠʡ Vʧi ʙʠʪ/ʩ, 1,i k= . 

3.2.2. ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ 

() ( ) ( )

( )
1 2 10

1 1 2

Exponential Exponential ... Exponential

Exponential 18 / ; 10; 3;

T T T

n n n

= = =

= = =
 

( ) ( )

( ) ( )

ʥ1 ʥ2 ʥ3

2 ʢ1 ʢ2 ʢ3 1

1 o1

2 o2

3; 0,4; 0,35; 0,25;

3; 0,3; 0,2; 0,5; 3600ʦʧ/ʩ; 5000000;

Normal , Normal 530000, 6100 ;

Normal , Normal 860000, 5000 ;

k p p p

n p p p Q L

S S

S S

= = = =

= = = = = =

=

==

 

( ) ( )3 o3Normal , Normal 660000, 7000 ;S S =  

ʧ 3 25000ʙʠʪ/ʩ, 1, 200000,  1,3.i i iV n L i= = = =

 
ʀʥʪʝʨʚʘʣʳ ʧʦʩʪʫʧʣʝʥʠʷ ʩʦʦʙʱʝʥʠʡ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʵʢʩʧʦ-

ʥʝʥʮʠʘʣʴʥʦʤʫ ʟʘʢʦʥʫ (Exponential), ʘ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʩʣʦʞʥʦʩʪʠ 

ʩʦʦʙʱʝʥʠʡ ð ʧʦ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ (Normal). 

3.2.3. ɿʘʜʘʥʠʝ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʈʘʟʨʘʙʦʪʘʪʴ ʠʤʠʪʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʘʨ-
ʰʨʫʪʠʟʘʪʦʨʘ ʩ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʝʤʢʦʩʪʠ ʚʭʦʜʥʦʛʦ ʙʫ-
ʬʝʨʘ 1, ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ ʧʦʩʪʫʧʣʝʥʠʷ ʩʦʦʙʱʝʥʠʡ, ʠʭ ʚʳʯʠʩʣʠ-
ʪʝʣʴʥʳʭ ʩʣʦʞʥʦʩʪʝʡ ʠ ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʧʝʨʝ-
ʜʘʯʠ ʩʦʦʙʱʝʥʠʡ, ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦ ʢʘʪʝ-
ʛʦʨʠʷʤ ʩʦʦʙʱʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʠʷʤ ʠ ʚ ʮʝʣʦʤ ʩʦʦʙʱʝʥʠʡ ʚʩʝʭ ʢʘʪʝ-
ʛʦʨʠʡ ʯʝʨʝʟ ʤʘʨʰʨʫʪʠʟʘʪʦʨ, ʘ ʪʘʢʞʝ ʦʮʝʥʢʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠ-
ʤʝʥʝʥʠʷ ʤʝʨ ʧʦ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 
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3.2.4. ʌʦʨʤʘʣʠʟʦʚʘʥʥʦʝ ʦʧʠʩʘʥʠʝ ʤʦʜʝʣʠ 

ʇʨʝʜʩʪʘʚʠʤ ʤʘʨʰʨʫʪʠʟʘʪʦʨ ʢʘʢ ʩʠʩʪʝʤʫ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘ-

ʥʠʷ (ʨʠʩ. 3.47). 

ʈʠʩ 3.47. ʄʘʨʰʨʫʪʠʟʘʪʦʨ ʢʘʢ ʩʠʩʪʝʤʘ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 
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ɺʠʜʥʦ, ʯʪʦ ʤʘʨʰʨʫʪʠʟʘʪʦʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʥʦʛʦʬʘʟʥʫʶ 

ʤʥʦʛʦʢʘʥʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʨʘʟʦʤʢʥʫʪʦʛʦ 

ʪʠʧʘ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʝʤʢʦʩʪ̫ʤʠ ʙʫʬʝʨʦʚ (ʥʘʢʦʧʠʪʝʣʝʡ). 

ʅʘʟʥʘʯʝʥʠʝ ʠ ʬʫʥʢʮʠʠ ʚʳʜʝʣʝʥʥʳʭ ʚ ʩʪʨʫʢʪʫʨʝ ʤʘʨʰʨʫʪʠʟʘʪʦ-

ʨʘ ʙʣʦʢʦʚ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥʦ ʧʦʟʞʝ ʚ ʭʦʜʝ ʠʟʣʦʞʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ 

ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʚ AnyLogic. 

ʉʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʚʦʟʤʦʞʥʳ ʠ ʜʨʫʛʠʝ ʚʘʨʠʘʥʪʳ ʜʝʢʦʤ-

ʧʦʟʠʮʠʠ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ ʢʘʢ ʩʠʩʪʝʤʳ. ʊʝʤ ʙʦʣʝʝ, ʯʪʦ ʥʘʤʠ ʚʟʷʪʘ 

ʩ ʫʯʝʙʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʜʥʘ ʠʟ ʧʨʦʩʪʳʭ ʝʛʦ ʩʭʝʤ. 

ʉʦʦʙʱʝʥʠʷ, ʧʦʩʪʫʧʘʶʱʠʝ ʥʘ ʤʘʨʰʨʫʪʠʟʘʪʦʨ, ʜʦʣʞʥʳ ʠʤʝʪʴ 

ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

NumIst  ð ʥʦʤʝʨ ʠʩʪʦʯʥʠʢʘ ʩʦʦʙʱʝʥʠʡ; 

NumKat ð ʥʦʤʝʨ ʢʘʪʝʛʦʨʠʠ ʩʦʦʙʱʝʥʠʷ; 

NumNapr ð ʥʦʤʝʨ ʥʘʧʨʘʚʣʝʥʠʷ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʷ; 

time _post  ð ʚʨʝʤʷ ʧʦʩʪʫʧʣʝʥʠʷ ʩʦʦʙʱʝʥʠʷ; 

Dlina  ð ʜʣʠʥʘ ʩʦʦʙʱʝʥʠʷ, ʙʘʡʪ; 

TimeObrabotki  ð ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʩʦʦʙʱʝʥʠʷ; 

TimePered  ð ʚʨʝʤʷ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʷ. 

ʕʪʠ ʧʘʨʘʤʝʪʨʳ ʧʦʣʫʯʘʶʪʩʷ ʧʫʪʝʤ ʨʦʟʳʛʨʳʰʘ ʧʦ ʩʣʝʜʫʶʱʠʤ 

ʠʩʭʦʜʥʳʤ ʜʘʥʥʳʤ: 

KolIst  ð ʢʦʣʠʯʝʩʪʚʦ ʠʩʪʦʯʥʠʢʦʚ ʩʦʦʙʱʝʥʠʡ; 

TimeMean ð ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʧʦʩʪʫʧʣʝʥʠʷ ʩʦʦʙʱʝʥʠʡ ʦʪ ʦʜʥʦʛʦ 

ʠʩʪʦʯʥʠʢʘ; 

Kat ={ kat 1, kat 2, kat 3}  ð ʚʝʨʦʷʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʠ-

ʜʦʚ ʢʘʪʝʛʦʨʠʡ ʩʦʦʙʱʝʥʠʡ, kat 1+kat 2+kat 3=1 ; 

Napr ={ napr 1, napr 2, napr 3}  ð ʚʝʨʦʷʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʥʘʧʨʘʚʣʝʥʠʡ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʡ,  napr 1+napr 2+napr 3=1 ; 

DlKat ={ dlK at 1, dlKat 2, dlKat 3}  ð ʩʨʝʜʥʠʝ ʜʣʠʥʳ 

ʩʦʦʙʱʝʥʠʡ, ʙʘʡʪ, ʧʝʨʚʦʡ, ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʢʘʪʝʛʦʨʠʡ ʩʦʦʪʚʝʪʩʪ-

ʚʝʥʥʦ; 

DlKat 0={ dlKat 01, dlKat 02, dlKat 03}  ð ʩʪʘʥʜʘʨʪʥʳʝ 

ʦʪʢʣʦʥʝʥʠʷ ʜʣʠʥ ʩʦʦʙʱʝʥʠʡ, ʙʘʡʪ, ʧʝʨʚʦʡ, ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʢʘʪʝ-

ʛʦʨʠʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

Proizvod  ð ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ ʧʨʠ ʦʙʨʘ-

ʙʦʪʢʝ ʩʦʦʙʱʝʥʠʷ, ʦʧ/c; 

Skor _pered ={ skor _pered 1,  skor _pered 2,  skor _pered 3}  

ð ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʧʝʨʝʜʘʯ ʩʦʦʙʱʝʥʠʡ ʧʦ ʧʝʨʚʦʤʫ, ʚʪʦʨʦʤʫ ʠ 

ʪʨʝʪʴʝʤʫ ʥʘʧʨʘʚʣʝʥʠʷʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 
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Kol _kan _Napr ={ kol _kan _Napr 1,  kol _kan _Napr 2, 

kol _kan _Napr 3}  ð ʢʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʧʝʨʚʦʛʦ, ʚʪʦʨʦʛʦ ʠ 

ʪʨʝʪʴʝʛʦ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ɺ ʭʦʜʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʦʙʠʨʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʩʪʘʪʠʩʪʠʢʘ: 
Kol _post _kat ={ kol _post _kat 1,  kol _post _kat 2, 

kol _post _kat 3,  ko l _post }  ð ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʪʫʧʠʚʰʠʭ ʩʦʦʙ-

ʱʝʥʠʡ ʧʝʨʚʦʡ, ʚʪʦʨʦʡ, ʪʨʝʪʴʝʡ ʠ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 
Kol _pered _kat ={ kol _pered _kat 1, kol _pered _kat 2, 

kol _pered _kat 3, kol _pered }  ð ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʜʘʥʥʳʭ ʩʦʦʙ-

ʱʝʥʠʡ ʧʝʨʚʦʡ, ʚʪʦʨʦʡ, ʪʨʝʪʴʝʡ ʠ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 
Kol _post _Napr ={ kol _post _Napr 1, kol _post _Napr 2, 

kol _post _Napr 3}  ð ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʪʫʧʠʚʰʠʭ ʩʦʦʙʱʝʥʠʡ ʜʣʷ 

ʧʝʨʝʜʘʯʠ ʧʦ ʧʝʨʚʦʤʫ, ʚʪʦʨʦʤʫ ʠ ʪʨʝʪʴʝʤʫ ʥʘʧʨʘʚʣʝʥʠʷʤ ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ; 

Kol _pered _Napr ={ kol _ pered  _ Napr  1, kol _ pered  _ 

Napr  2, kol _ pered  _ Napr  3}  ð ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʜʘʥʥʳʭ ʩʦ-

ʦʙʱʝʥʠʡ ʧʦ ʧʝʨʚʦʤʫ, ʚʪʦʨʦʤʫ ʠ ʪʨʝʪʴʝʤʫ ʥʘʧʨʘʚʣʝʥʠʷʤ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ. 
ʇʦ ʵʪʠʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ: 
Koef _prop _kat ={ koef _prop _kat 1, 

koef _prop _kat 2, koef _prop _kat 3}  ð ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʨʦ-

ʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʩʦʦʙɦ ʝʥʠʡ; 
Koef _prop _Napr ={ koef _prop _Napr 1, koef _prop _Napr 2, 

koef _prop _Napr 3}  ð ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ; 

koef _prop _sposob  ð ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦ-

ʩʪʠ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ. 
ɺ ʤʦʜʝʣʠ ʪʘʢʞʝ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʫʩʣʦʚʠʡ ʦʛʨʘʥʠʯʝʥʠʷ ʝʤʢʦʩʪʝʡ 

ʙʫʬʝʨʦʚ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ: 

emkost _bufera _1 ð ʝʤʢʦʩʪʴ ʚʭʦʜʥʦʛʦ ʙʫʬʝʨʘ, ʙʘʡʪ; 

tek _emkost _bufera 1 ð ʪʝʢʫʱʘʷ ʝʤʢʦʩʪʴ ʚʭʦʜʥʦʛʦ ʙʫʬʝʨʘ, 

ʙʘʡʪ; 
Emkost _bufera _Napr ={ emkost _bufera _Napr 1, em-

kost _bufera _Napr 2, emkost _bufera _Napr 3}  ð ʝʤʢʦʩʪʠ 

ʥʘ ʚʭʦʜʘʭ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʧʝʨʚʦʛʦ, ʚʪʦʨʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʥʘʧʨʘʚʣʝʥʠʡ 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʙʘʡʪ; 

Tek_emkost _bufera _Napr ={ tek _emkost _bufera _Napr 1, 

tek _emkost _bufera _Napr 2, tek _emkost _bufera _Napr 3}  ð

 ʪʝʢʫʱʠʝ ʝʤʢʦʩʪʠ ʥʘ ʚʭʦʜʘʭ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʧʝʨʚʦʛʦ, ʚʪʦʨʦʛʦ ʠ 

ʪʨʝʪʴʝʛʦ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʙʘʡʪ. 
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3.2.5. ɺʚʦʜ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

ɼʣʷ ʚʚʦʜʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʝʤ ʵʣʝʤʝʥʪ ʇʘʨʘʤʝʪʨ ʠ 

ʵʣʝʤʝʥʪ ʫʧʨʘʚʣʝʥʠʷ ɹʝʛʫʥʦʢ (ʩʤ. ʧ. 3.1.7). ʕʣʝʤʝʥʪ ʇʘʨʘʤʝʪʨ 

ʤʦʞʝʪ ʨʘʟʤʝʱʘʪʴʩʷ ʥʘ ʜʠʘʛʨʘʤʤʝ ʢʣʘʩʩʘ ʘʢʪʠʚʥʦʛʦ ʦʙʲʝʢʪʘ ʠʣʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘ. ʀʩʧʦʣʴʟʫʝʤ ʧʝʨʚʦʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚ ʭʦʜʝ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʷ ʙʫʜʫʪ ʚʠʜʥʳ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ ʩ ʧʦʤʦʱʴʶ 

ʙʝʛʫʥʢʦʚ ʤʦʞʥʦ ʙʫʜʝʪ ʠʟʤʝʥʷʪʴ. 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʨʘʟʦʙʴʝʤ ʥʘ ʜʚʝ ʛʨʫʧʧʳ. ɺ ʧʝʨʚʫʶ ʛʨʫʧʧʫ, 

ʥʘʟʦʚʝʤ ʝʝ Initial_data_1, ʚʢʣʶʯʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʦʙʱʝʥʠʡ, 

ʘ ʚʦ ʚʪʦʨʫʶ ʛʨʫʧʧʫ ʩ ʠʤʝʥʝʤ Initial_data_2 ð ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝ-

ʧʦʩʨʝʜʩʪʚʝʥʥʦ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ. 
1. ɺʳʧʦʣʥʠʪʝ ʢʦʤʘʥʜʫ ʌʘʡʣ/ʉʦʟʜʘʪʴ/ʄʦʜʝʣʴ ʥʘ ʧʘʥʝʣʠ ʠʥ-

ʩʪʨʫʤʝʥʪʦʚ. ʇʦʷʚʠʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʅʦʚʘʷ ʤʦʜʝʣʴ (ʩʤ. ʨʠʩ. 3.1). 
2. ɿʘʜʘʡʪʝ ʠʤʷ ʥʦʚʦʡ ʤʦʜʝʣʠ. ɺ ʧʦʣʝ ʀʤʷ ʤʦʜʝʣʠ ʚʚʝʜʠʪʝ 

Router . ɺʳʙʝʨʠʪʝ ʢʘʪʘʣʦʛ, ʚ ʢʦʪʦʨʦʤ ʙʫʜʫʪ ʩʦʭʨʘʥʝʥʳ ʬʘʡʣʳ 
ʤʦʜʝʣʠ. 

3. ʑʝʣʢʥʠʪʝ ʢʥʦʧʢʫ ɼʘʣʝʝ. ʆʪʢʨʦʝʪʩʷ ʚʪʦʨʘʷ ʩʪʨʘʥʠʮʘ ʄʘʩ-
ʪʝʨʘ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʠ (ʩʤ. ʨʠʩ. 3.2). ɺʳʙʝʨʠʪʝ ʅʘʯʘʪʴ ʩʦʟʜʘʥʠʝ 
ʤʦʜʝʣʠ çʩ ʥʫʣʷè. ʑʝʣʢʥʠʪʝ ʢʥʦʧʢʫ ɼʘʣʝʝ. 

4. ɺ ʇʘʣʠʪʨʝ ʚʳʜʝʣʠʪʝ ʇʨʝʟʝʥʪʘʮʠʷ. ʇʝʨʝʪʘʱʠʪʝ ʵʣʝʤʝʥʪ 
ʉʢʨʫʛʣʝʥʥʳʡ ʧʨʷʤʦʫʛʦʣʴʥʠʢ ʚ ʥʫʞʥʦʝ ʤʝʩʪʦ. 

5. ʇʝʨʝʪʘʱʠʪʝ ʵʣʝʤʝʥʪ text ʠ ʥʘ ʩʪʨʘʥʠʮʝ ʆʩʥʦʚʥʳʝ ʧʘʥʝʣʠ 

ʉʚʦʡʩʪʚʘ ʚ ʧʦʣʝ ʊʝʢʩʪ: ʚʚʝʜʠʪʝ Initial _data _1 . 
6. ɺ ʇʘʣʠʪʨʝ ʚʳʜʝʣʠʪʝ ʆʩʥʦʚʥʘʷ. ʇʝʨʝʪʘʱʠʪʝ ʵʣʝʤʝʥʪʳ 

ʇʘʨʘʤʝʪʨ ʥʘ ʵʣʝʤʝʥʪ ʩ ʠʤʝʥʝʤ Initial _data _1  ʠ ʨʘʟʤʝʩʪʠʪʝ 
ʠʭ ʪʘʢ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3.48. ɿʥʘʯʝʥʠʷ ʩʚʦʡʩʪʚ ʫʩʪʘʥʦʚʠʪʝ ʩʦ-
ʛʣʘʩʥʦ ʪʘʙʣ. 3.1. 

7. ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʨʘʟʤʝʨʘ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ ʚʳʜʝʣʠʪʝ ʝʛʦ. ɺʳ 
ʫʚʠʜʠʪʝ ʥʝʩʢʦʣʴʢʦ ʤʘʣʝʥʴʢʠʭ ʛʦʣʫʙʳʭ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ ʧʦ ʢʨʘʷʤ 
ʬʠʛʫʨʳ. ʆʥʠ ʙʫʜʫʪ ʦʙʦʟʥʘʯʘʪʴ ʪʝ ʪʦʯʢʠ, ʢʦʪʦʨʳʝ ʚr  ʩʤʦʞʝʪʝ ʧʝ-
ʨʝʪʘʩʢʠʚʘʪʴ ʤʳʰʴʶ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʨʘʟʤʝʨʦʚ ʬʠʛʫʨʳ. 

8. ʇʝʨʝʪʘʱʠʪʝ ʤʳʰʴʶ (ʩ ʥʘʞʘʪʦʡ ʣʝʚʦʡ ʢʥʦʧʢʦʡ) ʧʨʷʤʦ-
ʫʛʦʣʴʥʠʢ, ʣʝʞʘʱʠʡ ʥʘ ʪʦʡ ʛʨʘʥʠʮʝ ʬʠʛʫʨʳ, ʢʦʪʦʨʫʶ ʚr  ʭʦʪʠʪʝ 
ʧʝʨʝʜʚʠʥʫʪʴ (ʣʠʙʦ, ʝʩʣʠ ʞʝ ʚr  ʭʦʪʠʪʝ ʧʝʨʝʜʚʠʥʫʪʴ ʩʨʘʟʫ ʜʚʝ ʛʨʘ-
ʥʠʮʳ ð ʪʦ ʧʨʷʤʦʫʛʦʣʴʥʠʢ, ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʫʛʣʫ ʬʠʛʫʨʳ, ʦʙʨʘʟʦ-
ʚʘʥʥʦʤ ʵʪʠʤʠ ʜʚʫʤʷ ʛʨʘʥʠʮʘʤʠ) ʚ ʪʨʝʙʫʝʤʦʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ. 

9. ɺ ʇʘʣʠʪʨʝ ʚʳʜʝʣʠʪʝ ʕʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ. ʇʝʨʝʪʘʱʠʪʝ 
ʵʣʝʤʝʥʪ rɹʝʛʫʥʦʢ ʥʘ ʵʣʝʤʝʥʪ ʩ ʠʤʝʥʝʤ Initial _data _1  ʠ ʨʘʟ-
ʤʝʩʪʠʪʝ ʠʭ ʪʘʢ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3.48. ɿʥʘʯʝʥʠʷ ʩʚʦʡʩʪʚ ʫʩʪʘ-
ʥʦʚʠʪʝ ʪʘʢʞʝ ʩʦʛʣʘʩʥʦ ʪʘʙʣ. 3.1. 
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ʈʠʩ. 3.48. ʈʘʟʤʝʱʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʇʘʨʘʤʝʪʨ ʠ ɹʝʛʫʥʦʢ ʥʘ Initial_data_1 

ʊʘʙʣʠʮʘ 3.1 

ʕʣʝʤʝʥʪʳ ʠ ʠʭ ʩʚʦʡʩʪʚʘ 

ʇʘʨʘʤʝʪʨ ɹʝʛʫʥʦʢ 

ʀʤ ̫ ʊʠʧ 

ɿʥʘʯʝʥʠʝ 

ʧʦ ʫʤʦʣʯʘ-

ʥʠ ʁ

ʉʚ̫ʟʘʪʴ ʩ 

ʄʠʥʠ-

ʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ 

ʄʘʢʩʠ-

ʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ 

Kol_Ist int 10 Kol_Ist 2 100 

Time_mean double 18 Time_mean 1 50 

kat1 

kat2 

kat3 

double 

double 

double 

0.5 

0.3 

0.2 

kat1 

kat2 

kat3 

0 

0 

0 

1 

1 

1 

dlKat1 

dlKat2 

dlKat3 

double 

double 

double 

53000 

86000 

66000 

dlKat1 

dlKat2 

dlKat3 

10000 

10000 

10000 

100000 

100000 

100000 

dlKat01 

dlKat02 

dlKat03 

double 

double 

double 

6100 

5000 

7000 

dlKat01 

dlKat02 

dlKat03 

2000 

2000 

2000 

10000 

10000 

10000 

 
1. ɺ ʇʘʣʠʪʨʝ ʚʳʜʝʣʠʪʝ ʇʨʝʟʝʥʪʘʮʠʷ. ʇʝʨʝʪʘʱʠʪʝ ʵʣʝʤʝʥʪ 

ʉʢʨʫʛʣʝʥʥʳʡ ʧʨʷʤʦʫʛʦʣʴʥʠʢ ʚ ʥʫʞʥʦʝ ʤʝʩʪʦ.  

2. ʇʝʨʝʪʘʱʠʪʝ ʵʣʝʤʝʥʪ text ʠ ʥʘ ʩʪʨʘʥʠʮʝ ʆʩʥʦʚʥʳʝ ʧʘʥʝʣʠ 
ʉʚʦʡʩʪʚʘ ʚ ʧʦʣʝ ʊʝʢʩʪ: ʚʚʝʜʠʪʝ Initial _data _2 . ɺʚʦʜʠʪʴ 
ʪʝʢʩʪ ʤʦʞʥʦ ʠ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ, ʯʪʦ ʤʳ ʠ ʙʫʜʝʤ ʜʝʣʘʪʴ ʜʘʣʝʝ. 



 164 

3. ɺ ʇʘʣʠʪʨʝ ʚʳʜʝʣʠʪʝ ʆʩʥʦʚʥʘʷ. ʇʝʨʝʪʘʱʠʪʝ ʵʣʝʤʝʥʪʳ 
ʇʘʨʘʤʝʪʨ ʠ ʇʨʦʩʪʘʷ ʧʝʨʝʤʝʥʥʘʷ ʥʘ ʵʣʝʤʝʥʪ ʩ ʠʤʝʥʝʤ 
Initial _data _2. ʈʘʟʤʝʩʪʠʪʝ ʠʭ ʪʘʢ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3.49. 
ɿʥʘʯʝʥʠʷ ʩʚʦʡʩʪʚ ʫʩʪʘʥʦʚʠʪʝ ʩʦʛʣʘʩʥʦ ʪʘʙʣ. 3.2. 

4. ɺ ʇʘʣʠʪʨʝ ʚʳʜʝʣʠʪʝ ʕʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ. ʇʝʨʝʪʘʱʠʪʝ 
ʥʫʞʥʦʝ ʯʠʩʣʦ ʵʣʝʤʝʥʪʦʚ ɹʝʛʫʥʦʢ ʥʘ ʵʣʝʤʝʥʪ ʩ ʠʤʝʥʝʤ In i-

tial _data _2 ʠ ʨʘʟʤʝʩʪʠʪʝ ʠʭ ʪʘʢ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3.49. 
ɿʥʘʯʝʥʠʷ ʩʚʦʡʩʪʚ ʫʩʪʘʥʦʚʠʪʝ ʪʘʢʞʝ ʩʦʛʣʘʩʥʦ ʪʘʙʣ. 3.2. 

ʊʘʙʣʠʮʘ 3.2 

ʕʣʝʤʝʥʪʳ ʠ ʠʭ ʩʚʦʡʩʪʚʘ 

ʇʘʨʘʤʝʪʨ ɹʝʛʫʥʦʢ 

ʀʤ ̫ ʊʠʧ 

ɿʥʘʯʝʥʠʝ 

ʧʦ ʫʤʦʣʯʘ-

ʥʠ ʁ

ʉʚ̫ʟʘʪʴ ʩ 
ʄʠʥʠʤʘʣʥɹʦʝ 

ʟʥʘʯʝʥʠʝ 

ʄʘʢʩʠʤʘʣʥɹʦʝ 

ʟʥʘʯʝʥʠʝ 

emkost_ 

bufera_1 

 

int 

5000000 emkost_ 

 bufera_1 

1000000 5000000 

tek_emkost_ 

bufera_1 

 

int 

 

0 

   

Proizvod double 36000 Proizvod 10000 100000 

napr1 

napr2 

napr3 

double 

double 

double 

0.4 

0.35 

0.25 

napr1 

napr2 

napr3 

0 

0 

0 

1 

1 

1 

kol_kan_Napr1 

kol_kan_Napr2 

kol_kan_Napr3 

int 

int 

int 

1 

1 

1 

kol_kan_Napr1 

kol_kan_Napr2 

kol_kan_Napr3 

10000 

10000 

10000 

100000 

100000 

100000 

emkost_bufera_ 

Napr1 

emkost_bufera_ 

Napr2 

emkost_bufera_ 

Napr3 

 

int 

 

int 

 

int 

 

200000 

 

200000 

 

200000 

emkost_bufera_ 

Napr1 

emkost_bufera_ 

Napr2 

emkost_bufera_ 

Napr3 

 

0 

 

0 

 

0 

 

500000 

 

500000 

 

500000 

tek_emkost_ 

Napr1 

tek_emkost_ 

Napr2 

tek_emkost_ 

Napr3 

 

int 

 

int 

 

int 

 

0 

 

0 

 

0 

   

skor_pered_ 

Napr1 

skor_pered_ 

Napr2 

skor_pered_ 

Napr3 

 

double 

 

double 

 

double 

 

50000 

 

50000 

 

50000 

skor_pered_ 

Napr1 

skor_pered_ 

Napr2 

skor_pered_ 

Napr3 

 

10000 

 

10000 

 

10000 

 

100000 

 

100000 

 

100000 
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3.2.6. ʆʨʛʘʥʠʟʘʮʠʷ ʚʳʚʦʜʘ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ɼʣʷ ʚʳʚʦʜʘ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʝʤ ʵʣʝʤʝʥʪ 

ʇʨʦʩʪʘʷ ʧʝʨʝʤʝʥʥʘʷ. ɼʣʷ ʚʳʚʦʜʘ ʩʨʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʧʝʨʝʜʘʯʠ ʩʦ-

ʦʙʱʝʥʠʡ ð ʵʣʝʤʝʥʪ ɼʘʥʥʳʝ ʛʠʩʪʦʛʨʘʤʤʳ (ʨʠʩ. 3.50). 
1. ɺ ʇʘʣʠʪʨʝ ʚʳʜʝʣʠʪʝ ʇʨʝʟʝʥʪʘʮʠʷ. ʇʝʨʝʪʘʱʠʪʝ ʵʣʝʤʝʥʪ 

ʉʢʨʫʛʣʝʥʥʳʡ ʧʨʷʤʦʫʛʦʣʥɹʠʢ ʚ ʥʫʞʥʦʝ ʤʝʩʪʦ.  
2. ʇʝʨʝʪʘʱʠʪʝ ʵʣʝʤʝʥʪ text ʠ ʥʘ ʩʪʨʘʥʠʮʝ ʆʩʥʦʚʥʳʝ ʧʘʥʝʣʠ 

ʉʚʦʡʩʪʚʘ ʚ ʧʦʣʝ ʊʝʢʩʪ: ʚʚʝʜʠʪʝ Results _of _modeling .  
3. ɺ ʇʘʣʠʪʨʝ ʚʜrʝʣʠʪʝ ʆʩʥʦʚʥʘ.̫ ʇʝʨʝʪʘɦʠʪʝ ʵʣʝʤʝʥʪʳ 

ʇʨʦʩʪʘʷ ʧʝʨʝʤʝʥʥʘʷ ʥʘ ʵʣʝʤʝʥʪ ʩ ʠʤʝʥʝʤ Results _of _ mod-

eling , ʨʘʟʤʝʩʪʠʪʝ ʠʭ ʠ ʜʘʡʪʝ ʠʤʝʥʘ ʪʘʢ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3.50. 
ʊʠʧ ʚʩʝʭ ʧʝʨʝʤʝʥʥʳʭ double. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ ʨʘʚʥʦ 0. 

4. ʕʣʝʤʝʥʪ time _pere d ʫʩʪʘʥʦʚʠʤ ʧʦʟʞʝ. 

3.2.7. ʇʦʩʪʨʦʝʥʠʝ ʩʦʙʳʪʠʡʥʦʡ ʯʘʩʪʠ ʤʦʜʝʣʠ 

ʇʦʩʪʨʦʝʥʠʝ ʩʦʙʳʪʠʡʥʦʡ ʯʘʩʪʠ ʤʦʜʝʣʠ ʚ AnyLogic ʙʫʜʝʤ ʦʩʫ-
ʱʝʩʪʚʣʷʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʨʝʘʣʠʟʘʮʠʝʡ ʙʣʦʢʦʚ, ʧʨʠʚʝʜʝʥʥʳʭ ʥʘ 
ʨʠʩ. 3.47 (ʥʝ ʧʫʪʘʡʪʝ ʙʣʦʢʠ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ ʩ ʙʣʦʢʘʤʠ AnyLogic). 

3.2.7.1. ɹʣʦʢ ʀʩʪʦʯʥʠʢʠ ʩʦʦʙʱʝʥʠʡ 

ɼʘʥʥʳʡ ʙʣʦʢ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʠʤʠʪʘʮʠʠ ʠʩʪʦʯʥʠʢʦʚ ʩʦʦʙʱʝ-

ʥʠʡ, ʧʦʩʪʫʧʣʝʥʠʷ ʠʭ ʯʝʨʝʟ ʩʣʫʯʘʡʥʳʝ ʠʥʪʝʨʚʘʣʳ ʚʨʝʤʝʥʠ, ʨʦʟʳ-

ʛʨʳʰʘ ʧʘʨʘʤʝʪʨʦʚ ʩʦʦʙʱʝʥʠʡ ʠ ʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʧʦʩʪʫʧʠʚʰʠʭ ʥʘ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨ ʩʦʦʙʱʝʥʠʡ ʧʦ ʢʘʪʝʛʦʨʠʷʤ, ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʝʨʝʜʘʯʠ 

ʠ ʚʩʝʛʦ, ʟʘʧʦʤʠʥʘʥʠʷ ʚʨʝʤʝʥʠ ʧʦʩʪʫʧʣʝʥʠʷ ʢʘʞʜʦʛʦ ʩʦʦʙʱʝʥʠʷ, 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʜʣʷ ʨʘʩʯʝʪʘ ʚʨʝʤʝʥʠ ʧʝʨʝʜʘʯʠ. 

ɸʣʛʦʨʠʪʤ ʙʣʦʢʘ ʀʩʪʦʯʥʠʢʠ ʩʦʦʙʱʝʥʠʡ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ. 3.51. 

ɺ AnyLogic ʦʥ ʨʝʘʣʠʟʫʝʪʩʷ ʧʫʪʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʧʠʩʘʥʠʷ ʦʩ-

ʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʙʣʦʢʘ source ð ʨʝʧʣʠʮʠʨʦʚʘʥʥʦʛʦ ʵʢʟʝʤʧʣʷʨʘ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʲʝʢʪʘ (ʩʤ. ʧ. 2.4.1) ʙʠʙʣʠʦʪʝʢʠ Enterprise Library. 

1. ʈʘʟʤʝʩʪʠʪʝ ʵʣʝʤʝʥʪʳ ʜʣʷ ʚʚʦʜʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʚʳʚʦʜʘ 
ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʘʢ, ʯʪʦʙʳ ʙʫʜʫʱʠʝ ʦʙʲʝʢʪʳ ʤʦʜʝʣʠ 

ʚʳ ʤʦʛʣʠ ʨʘʟʤʝʱʘʪʴ ʚʳʰʝ ʠʭ. ɼʣʷ ʧʝʨʝʤʝʱʝʥʠʷ, ʥʘʧʨʠʤʝʨ ʛʨʫʧʧʳ 

Initial _data _1, ʱʝʣʢʥʠʪʝ ʤʳʰʴʶ ʣʝʚʝʝ ʠ ʚʳʰʝ ʣʝʚʦʛʦ ʚʝʨʭ-

ʥʝʛʦ ʫʛʣʘ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ ʛʨʫʧʧʳ ʠ, ʥʝ ʦʪʧʫʩʢʘʷ ʢʥʦʧʢʫ ʠ ʜʚʠʛʘ-

ʷʩʴ ʚʧʨʘʚʦ, ʚʳʜʝʣʠʪʝ ʚʩʝ ʵʣʝʤʝʥʪʳ ʛʨʫʧʧʳ. ʊʝʧʝʨʴ ʦʪʧʫʩʪʠʪʝ 

ʢʥʦʧʢʫ, ʥʘʚʝʜʠʪʝ ʢʫʨʩʦʨ ʥʘ ʚʳʜʝʣʝʥʥʫʶ ʛʨʫʧʧʫ ʵʣʝʤʝʥʪʦʚ ʠ ʩʥʦʚʘ 

ʱʝʣʢʥʠʪʝ ʤʳʰʴʶ ʠ, ʥʝ ʦʪʧʫʩʢʘʷ ʝʝ, ʧʝʨʝʪʘʱʠʪʝ ʛʨʫʧʧʫ ʵʣʝʤʝʥʪʦʚ 

ʚ ʥʫʞʥʦʝ ʤʝʩʪʦ. 
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ʈʠʩ 3.51. ɸʣʛʦʨʠʪʤ ʙʣʦʢʘ ʀʩʪʦʯʥʠʢʠ ʩʦʦʙɦ ʝʥʠʡ 

2. ɺ ʇʘʣʠʪʨʝ ʚʳʜʝʣʠʪʝ Enterprise Library. 
3. ʇʝʨʝʪʘʱʠʪʝ ʦʙʲʝʢʪ source ʥʘ ʜʠʘʛʨʘʤʤʫ. 
4. ɼʣʷ ʚʚʦʜʘ ʚ ʩʦʦʙʱʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʦʣʝʡ ʜʣʷ ʟʘʧʠʩʠ 

ʠ ʭʨʘʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʥʝʩʪʘʥʜʘʨʪʥʳʡ ʢʣʘʩʩ 

ʟʘʷʚʢʠ. ʉʦʟʜʘʡʪʝ ʢʣʘʩʩ ʟʘʷʚʢʠ Message . 

5. ɺ ʧʘʥʝʣʠ ʇʨʦʝʢʪ ʱʝʣʢʥʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʵʣʝʤʝʥʪ 
ʤʦʜʝʣʠ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʜʝʨʝʚʘ ʠ ʚʳʙʝʨʠʪʝ ʉʦʟʜʘʪʴ/Java ʢʣʘʩʩ. 

6. ʇʦʷʚʠʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʅʦʚʳʡ Java ʢʣʘʩʩ (ʩʤ. 

ʨʠʩ. 3.32). ɺ ʧʦʣʝ ʀʤʷ: ʚʚʝʜʠʪʝ ʠʤʷ ʥʦʚʦʛʦ ʢʣʘʩʩʘ: Message . 

7. ɺ ʧʦʣʝ ɹʘʟʦʚʳʡ ʢʣʘʩʩ: ʚʳʙʝʨʠʪʝ ʠʟ ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ 

com. xj . anylogic . libraries . enterprise . Entity  ʚ ʢʘ-

ʯʝʩʪʚʝ ʙʘʟʦʚʦʛʦ ʢʣʘʩʩʘ. ʑʝʣʢʥʠʪʝ ʢʥʦʧʢʫ ɼʘʣʝʝ. 
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ʈʠʩ. 3.52. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʣʷ ʢʣʘʩʩʘ ʟʘʷʚʦʢ Message  

8. ʇʦʷʚʠʪʩʷ ʚʪʦʨʘʷ ʩʪʨʘʥʠʮʘ ʄʘʩʪʝʨʘ ʩʦʟʜʘʥʠʷ Java ʢʣʘʩʩʘ. 

ɼʦʙʘʚʴʪʝ ʧʦʣʷ Java ʢʣʘʩʩʘ, ʧʦʢʘʟʘʥʥʳʝ ʥʘ ʨʠʩ. 3.52. 
9. ʆʩʪʘʚʴʪʝ ʚʳʙʨʘʥʥʳʤʠ ʬʣʘʞʢʠ ʉʦʟʜʘʪʴ ʢʦʥʩʪʨʫʢʪʦʨ ʠ 

ʉʦʟʜʘʪʴ ʤʝʪʦʜ toString (). 
10. ʑʝʣʢʥʠʪʝ ʢʥʦʧʢʫ ɻʦʪʦʚʦ. ɺʳ ʫʚʠʜʠʪʝ ʨʝʜʘʢʪʦʨ ʢʦʜʘ, ʚ ʢʦ-

ʪʦʨʦʤ ʙʫʜʝʪ ʧʦʢʘʟʘʥ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʟʜʘʥʥʳʡ ʢʦʜ ɺʘh ʝʛʦ Java 
ʢʣʘʩʩʘ. 

11. ɼʦʧʦʣʥʠʪʝ ʝʛʦ ʩʪʨʦʢʘʤʠ Java ʢʦʜʘ Vixod , ʚʳʜʝʣʝʥʥʳʤʠ 

ʚ ʧʨʠʚʝʜʝʥʥʦʤ ʥʠʞʝ ʣʠʩʪʠʥʛʝ ʞʠʨʥʳʤ ʰʨʠʬʪʦʤ. ʀʟ ʢʦʤʤʝʥʪʘʨʠʷ 

ʩʣʝʜʫʝʪ, ʯʪʦ ʵʪʠʤ ʢʦʜʦʤ ʨʘʟʳʛʨʳʚʘʶʪʩʷ ʥʦʤʝʨʘ ʠʩʪʦʯʥʠʢʦʚ ʩʦʦʙ-
ʱʝʥʠʡ, ʠʭ ʢʘʪʝʛʦʨʠʡ ʠ ʥʘʧʨʘʚʣʝʥʠʡ ʧʝʨʝʜʘʯʠ. 

/**  

 * Message  

 */   

public  class  Message extends  

com.xj.anylogic.libraries.enterprise.Entity impl e-

ments  java.io.Serializable {  
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 int  NumIst;  

 int  NumNapr;  

 int  NumKat;  

 double  time_post;  

 int  Priority;  

 int  Dlina;  

 double  TimeObrabotki;  

 double  TimePered;  

    /**  

     * ʂʦʥʩʪʨʫʢʪʦʨ ʧʦ ʫʤʦʣʯʘʥʠʶ 

     */  

    public  Message(){  

    }  

void  Vihod( double  kat1, double  kat2, double  kat3, 

double  napr1, double  napr2, double  napr3, double  

KolIst){  

   

          double  a=0;  

          double  b=KolIst;  

 

   /**  

   * ʈʦʟʳʛʨʳʰ ʥʦʤʝʨʘ ʠʩʪʦʯʥʠʢʘ ʩʦʦʙʱʝʥʠʷ 

   */  

          a=unifor m(1);  

          for  ( int  i=1; i<(KolIst+1); i++)  

          { if  (a<=((1/KolIst)*b))  

             NumIs t=i;  

             b=b- 1;}  

           

    /**  

    * ʈʦʟʳʛʨʳʰ ʥʦʤʝʨʘ ʥʘʧʨʘʚʣʝʥʠʷ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʷ 

      

    */  

         a=unifor m(1) ;  

          if  (a<=(napr1+napr2+napr3)) Nu mNapr=3;  

        if  (a<=(napr1+napr2)) NumNapr=2;  

        if  (a<=napr1) NumNapr=1 ;  

           

     /**  

     * ʈʦʟʳʛʨʳʰ ʥʦʤʝʨʘ ʢʘʪʝʛʦʨʠʠ ʠ ʧʨʠʦʨʠʪʝʪʘ ʩʦʦʙ-

ʱʝʥʠʷ 

     */  

         a=unifor m(1) ;  

         if  (a<=(kat1+kat2+kat3)) NumKat=3;  
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        if  (a<=(kat1+kat2)) NumKat=2;  

         if  (a<=kat1)  NumKat=1;  

            

     /**  

     * ʅʘʟʥʘʯʝʥʠʝ ʧʨʠʦʨʠʪʝʪʘ ʩʦʦʙʱʝʥʠʶ ʧʝʨʚʦʡ ʢʘʪʝ-

ʛʦʨʠʠ 

     */  

         if  (NumKat==1) Priority=1;  

       }  

    /**  

     * ʂʦʥʩʪʨʫʢʪʦʨ, ʠʥʠʮʠʘʣʠʟʠʨʫʶʱʠʡ ʧʦʣʷ 

     */      

    public  Message( int  NumIst, int  NumNapr, int  Num-

Kat, double  time_post, int  Priority, int  Dlina, 

double  TimeObrabotki, double  TimePered){  

  this .NumIst = NumIst;  

  this .NumNapr = NumNapr;  

  this .NumKat = NumKat;  

  this .time_post = time_post;  

  this .Priority = Priority;  

  this .Dlina = Dlina;  

  this .TimeObrabotki = TimeObrabotki;  

  this .TimePered = TimePered;  

    }      

 @Override  

 public  String toString() {  

  return    

  "NumIst = " + NumIst +" " +  

  "NumNapr = " + NumNapr +" " +  

  "NumKat = " + NumKat +" " +  

  "time_post = " + time_post +" " +  

  "Priority = " + Priority +" " +    "Dlina = " 

+ Dlina  +" " +  

  "TimeObrabotki = " + TimeObrabotki +" " +  

  "TimePered = " + TimePered +" ";  

 }  

 /**  

  * ʕʪʦ ʯʠʩʣʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʩʦʩʪʦʥ̫ʠʷ 

ʤʦʜʝʣʠ<br> 

  * ɽʛʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʟʤʝʥʠʪʴ ʚ ʩʣʫʯʘʝ ʠʟʤʝʥʝʥʠʷ 

ʢʣʘʩʩʘ 

  */  

private  static  final  long  serialVer sionUID = 1L;  

}  
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12. ɿʘʢʨʦʡʪʝ ʨʝʜʘʢʪʦʨ ʢʦʜʘ, ʱʝʣʢʥʫʚ ʢʨʝʩʪʠʢ ʚ ʟʘʢʣʘʜʢʝ ʨʷʜʦʤ 
ʩ ʝʛʦ ʥʘʟʚʘʥʠʝʤ. 

13. ʇʝʨʝʪʘʱʠʪʝ ʵʣʝʤʝʥʪ text ʠ ʥʘ ʩʪʨʘʥʠʮʝ ʆʩʥʦʚʥʳʝ ʧʘʥʝʣʠ 

ʉʚʦʡʩʪʚʘ ʚ ʧʦʣʝ ʊʝʢʩʪ: ʚʚʝʜʠʪʝ ʀʩʪʦʯʥʠʢ ʩʦʦʙʱʝʥʠʡ. 

14. ɺʳʜʝʣʠʪʝ ʙʣʦʢ source. ʅʘ ʩʪʨʘʥʠʮʝ ʆʩʥʦʚʥʳʝ ʧʘʥʝʣʠ 
ʉʚʦʡʩʪʚʘ (ʨʠʩ. 3.53) ʫʙʝʨʠʪʝ ʬʣʘʞʦʢ ʆʪʦʙʨʘʞʘʪʴ ʠʤʷ. ɺ ʧʦʣʷʭ 

ʂʣʘʩʩ ʟʘʷʚʢʠ: ʠ ʅʦʚʘʷ ʟʘʷʚʢʘ Entity  ʟʘʤʝʥʠʪʝ Message . ʋʩ-

ʪʘʥʦʚʠʪʝ, ʯʪʦ ɿʘʷʚʢʠ ʧʨʠʙʳʚʘʶʪ ʩʦʛʣʘʩʥʦ ɺʨʝʤʝʥʠ ʤʝʞʜʫ ʧʨʠ-

ʙʳʪʠʷʤʠ. ɺʚʝʜʠʪʝ exponential ( 1/( Time _mean/ KolIst ) ) ʚ 

ʧʦʣʝ ɺʨʝʤʷ ʤʝʞʜʫ ʧʨʠʙʪrʠʷʤʠ. 
15. ɺ ʧʦʣʝ ɼʝʡʩʪʚʠʝ ʧʨʠ ʚʳʭʦʜʝ ʚʚʝʜʠʪʝ ʧʨʠʚʝʜʝʥʥʳʡ ʥʠʞʝ 

Java ʢʦʜ. ʕʪʠʤ ʢʦʜʦʤ ʨʘʟʳʛʨʳʚʘʶʪʩʷ ʜʣʠʥʳ ʩʦʦʙʱʝʥʠʡ, ʦʩʫʱʝʩʪ-
ʚʣʷʝʪʩʷ ʧʦʜʩʯʝʪ ʧʦʩʪʫʧʠʚʰʠʭ ʩʦʦʙʱʝʥʠʡ, ʟʘʧʦʤʠʥʘʝʪʩʷ ʚʨʝʤʷ ʧʦ-
ʩʪʫʧʣʝʥʠʷ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʠ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʷ. 

int  a = 0;  

double  b = 0;  

entity.Vih od(kat1, kat2, kat3, napr1, napr2, napr3, 

KolIst);  

if  (entity.NumKat  == 1)  

 {b  = normal(dlKat01, dlKat1);  

  kol_post_kat1 ++;}  

        kol_post ++;  

if  (entity.NumKat  == 2)  

     {b=normal(dlKat02, dlKat2);  

        kol_post_kat2 ++;}  

if  (entity.NumKat  == 3)  

     {b  = normal(dlKat03, dlKat3);  

        kol_post_kat3 ++;}  

        a = ( int )b;  

        b = ( double )a;  

        entity.TimeObrabotki  = b/Proizvod;  

        entity.time_post  = time();  

if  (entity.NumNapr  == 1)  

 {entity.TimePered  =(b/skor_pered_Napr1)*8;  

  kol_ post_Napr1 ++;}   

if  (entity.NumNapr  == 2)  

     {entity.TimePered  =(b/skor_pered_Napr2)*8;  

        kol_post_Napr2 ++;}  

if  (entity.NumNapr  == 3)  

     {entity.TimePered  =(b/skor_pered_Napr3)*8;  

        kol_post_Napr3 ++;}  

        entity.Dlina = a;       
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ɼʣʷ ʚʳʚʦʜʘ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥ ʵʣʝ-

ʤʝʥʪ ʇʨʦʩʪʘʷ ʧʝʨʝʤʝʥʥʘʷ, ʥʦ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʚʟʷʪʴ ʵʣʝʤʝʥʪ ʇʘ-

ʨʘʤʝʪʨ, ʢʦʪʦʨʳʡ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʟʘʜʘʥʠʷ ʩʪʘʪʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʲʝʢʪʘ. ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʚ ʭʦʜʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ, ʝʩʣʠ ʩʙʨʦʰʝʥ ʬʣʘʞʦʢ ɼʠʥʘʤʠʯʝʩʢʠʡ. ʊʦʛʜʘ 

ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ ʙʫʜʫʪ ʠʟʤʝʥʷʪʴʩʷ ʧʨʠ ʚʳʟʦʚʝ ʬʫʥʢʮʠʠ 

set _<ʠʤʷ ʧʘʨʘʤʝʪʨʘ>()  (ʧʨʠ ʧʨʦʩʪʦʤ ʧʨʠʩʚʘʠʚʘʥʠʠ, ʥʘʧʨʠ-

ʤʝʨ, ʢʘʢ parameter =5,  ʢʦʜ ʚʳʟʳʚʘʪʴʩʷ ʥʝ ʙʫʜʝʪ). ɿʥʘʯʝʥʠʝ ʧʘ-

ʨʘʤʝʪʨʘ ʙʫʜʝʪ ʠʟʤʝʥʷʪʴʩʷ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʚʳʟʦʚʝ ʬʫʥʢʮʠʠ 

set _kol _post ( kol _post +1);  ʠ ʜʨʫʛʠʭ ʬʫʥʢʮʠʡ, ʠʤʷ ʢʦʪʦ-

ʨʳʭ ʥʘʯʠʥʘʝʪʩʷ ʩ set _. 

3.2.7.2. ɹʣʦʢ ʢʦʥʪʨʦʣʷ 1 

ɹʣʦʢ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʢʦʥʪʨʦʣʷ ʪʝʢʫʱʝʡ ʝʤʢʦʩʪʠ ʙʫʬʝʨʘ 1 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ. ʆʥ ʘʥʘʣʠʟʠʨʫʝʪ ʥʘʣʠʯʠʝ ʚ ʙʫʬʝʨʝ 1 ʩʚʦʙʦʜʥʦʡ 

ʧʘʤʷʪʠ, ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʭʨʘʥʝʥʠʷ ʧʦʩʪʫʧʠʚʰʝʛʦ ʩʦʦʙʱʝʥʠ,̫ ʠ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʟʫʣʴʪʘʪʘ ʘʥʘʣʠʟʘ ʩʦʦʙʱʝʥʠʝ ʣʠʙʦ ʧʦʤʝʱʘʝʪʩʷ 

ʚ ʙʫʬʝʨ 1, ʣʠʙʦ ʫʥʠʯʪʦʞʘʝʪʩʷ. 

ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ɹʣʦʢʘ ʢʦʥʪʨʦʣʷ 1 ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 3.54. 

ʈʠʩ. 3.54. ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ɹʣʦʢʘ ʢʦʥʪʨʦʣʷ 1 
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ʈʠʩ. 3.55. ɼʦʙʘʚʣʝʥr  ʙʣʦʢʠ selectOutput  ʠ sink 

ɺ AnyLogic ʵʪʦʪ ʘʣʛʦʨʠʪʤ ʨʝʘʣʠʟʫʝʪʩʷ ʙʣʦʢʘʤʠ selectOutput ʠ 

sink ð ʵʢʟʝʤʧʣʷʨʘʤʠ ʦʙʲʝʢʪʦʚ ʙʠʙʣʠʦʪʝʢʠ Enterprise Library. 

1. ʇʝʨʝʪʘʱʠʪʝ ʙʣʦʢʠ selectOutput ʠ sink ʥʘ ʜʠʘʛʨʘʤʤʫ ʢʣʘʩʩʘ 

Main, ʨʘʟʤʝʩʪʠʪʝ ʠ ʩʦʝʜʠʥʠʪʝ ʠʭ ʪʘʢ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3.55. 

2. ɺ ʇʘʣʠʪʨʝ ʚʳʜʝʣʠʪʝ ʇʨʝʟʝʥʪʘʮʠʷ. ʇʝʨʝʪʘʱʠʪʝ ʵʣʝʤʝʥʪ 

ʇʨʷʤʦʫʛʦʣʴʥʠʢ ʥʘ ʙʣʦʢʠ selectOutput ʠ sink ʠ ʨʘʟʤʝʩʪʠʪʝ ʪʘʢ, 

ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3.55.  

3. ʇʝʨʝʪʘʱʠʪʝ ʵʣʝʤʝʥʪ text ʠ ʥʘ ʩʪʨʘʥʠʮʝ ʆʩʥʦʚʥʳʝ ʧʘʥʝʣʠ 

ʉʚʦʡʩʪʚʘ ʚ ʧʦʣʝ ʊʝʢʩʪ: ʚʚʝʜʠʪʝ ɹʣʦʢ ʢʦʥʪʨʦʣʷ 1. 

4. ɺʳʜʝʣʠʪʝ ʦʙʲʝʢʪ selectOutput. ʆʙʲʝʢʪ selectOutput ʥʘ-

ʧʨʘʚʣʷʝʪ ʚʭʦʜʷʱʠʝ ʟʘʷʚʢʠ ʚ ʦʜʠʥ ʠʟ ʜʚʫʭ ʚʳʭʦʜʥʳʭ ʧʦʨʪʦʚ T ʠ F 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʫʩʣʦʚʠʷ. ʋʩʣʦʚʠʝ ʤʦʞʝʪ 

ʟʘʚʠʩʝʪʴ ʢʘʢ ʦʪ ʟʘʷʚʢʠ, ʪʘʢ ʠ ʦʪ ʢʘʢʠʭ-ʪʦ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ. ʇʦ-

ʩʪʫʧʠʚʰʘʷ ʟʘʷʚʢʘ ʧʦʢʠʜʘʝʪ ʦʙʲʝʢʪ ʚ ʪʦʪ ʞʝ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ʄʦ-

ʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʩʦʨʪʠʨʦʚʢʠ ʟʘʷʚʦʢ ʩʦʛʣʘʩʥʦ ʟʘʜʘʥʥʦʤʫ 

ʢʨʠʪʝʨʠʶ, ʜʣʷ ʩʣʫʯʘʡʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʧʦʪʦʢʘ ʟʘʷʚʦʢ (ʟʘʜʘʥʠʝʤ ʚʝ-

ʨʦʷʪʥʦʩʪʝʡ) ʥʘ ʯʘʩʪʠ ʠ ʪ. ʜ. 

5. ɺ ʧʦʣʝ ʀʤʷ: ʚʤʝʩʪʦ selectOutput ʚʚʝʜʠʪʝ BlokKontrol _1. 

6. ɺ ʧʦʣʝ ʂʣʘʩʩ ʟʘʷʚʢʠ: Enti ty  ʟʘʤʝʥʠʪʝ Message . 

7. ʋʩʪʘʥʦʚʠʪʝ ɺʳʭʦʜ true ʚʳʙʠʨʘʝʪʩʷ ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʫʩʣʦʚʠʷ. 
8. ɺ ʧʦʣʝ ʋʩʣʦʚʠʝ ʚʚʝʜʠʪʝ ʫʩʣʦʚʠʝ: 
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emkost_bufera_1 - tek_emkost_bufera1>=entity.Dlina  

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʩʣʦʚʠʷ ʟʘʷʚʢʘ ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʘ ʚʳʭʦʜ T (ʚr -

ʭʦʜʥʦʡ ʧʦʨʪ ʜʣʷ ʟʘʷʚʦʢ, ʜʣʷ ʢʦʪʦʨʳʭ ʚʳʙʠʨʘʝʪʩʷ ʚʭrʦʜ true) ʠ ʥʘ 

ʚʳʭʦʜ F (ʚrʭʦʜʥʦʡ ʧʦʨʪ ʜʣʷ ʟʘʷʚʦʢ, ʜʣʷ ʢʦʪʦʨʳʭ ʚʳʙʠʨʘʝʪʩʷ ʚʳ-

ʭʦʜ false ), ʝʩʣʠ ʫʩʣʦʚʠʝ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʆʙʲʝʢʪʳ ʢʣʘʩʩʘ Sink ʫʥʠʯʪʦʞʘʶʪ ʚʭʦʜʷʱʠʝ ʟʘʷʚʢʠ. ɼʣʷ ʫʩ-
ʧʝʰʥʦʛʦ ʫʥʠʯʪʦʞʝʥʠʷ ʟʘʷʚʢʠ ʥʫʞʥʦ ʚʳʧʦʣʥʝʥʠʝ ʪʨʝʭ ʫʩʣʦʚʠʡ: 

1. ɽʩʣʠ ʟʘʷʚʢʘ ʥʘʭʦʜʠʪʩʷ ʚ ʩʝʪʠ, ʪʦ ʦʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʫʜʘʣʝʥʘ ʠʟ 

ʵʪʦʡ ʩʝʪʠ ʩ ʧʦʤʦʱʴʶ ʦʙʲʝʢʪʘ NetworkExit . 

2. ɿʘʷʚʢʘ ʥʝ ʜʦʣʞʥʘ ʦʙʣʘʜʘʪʴ ʨʝʩʫʨʩʘʤʠ. 
3. ɽʩʣʠ ʟʘʷʚʢʘ ʩʦʜʝʨʞʠʪ ʜʨʫʛʠʝ ʟʘʷʚʢʠ, ʪʦ ʦʥʠ ʪʦʞʝ ʜʦʣʞʥʳ 

ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʚʳʰʝʫʢʘʟʘʥʥʳʤ ʫʩʣʦʚʠʷʤ. 
ɽʩʣʠ ʢʘʢʦʝ-ʪʦ ʫʩʣʦʚʠʝ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ, sink  ʚʳʜʘʝʪ ʦʰʠʙʢʫ. 

3.2.7.3. ɹʣʦʢ ɹʫʬʝʨ 1 

ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʙʣʦʢʘ ɹʫʬʝʨ 1 ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ. 3.56. 

ʈʠʩ. 3.56. ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʙʣʦʢʘ ɹʫʬʝʨ 1 

http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/NetworkExit.html
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ʈʠʩ. 3.57. ɼʦʙʘʚʣʝʥ ʙʣʦʢ queue 

ɹʣʦʢ ɹʫʬʝʨ 1 ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʠʝʤʘ, ʨʘʟʤʝʱʝʥʠʷ ʠ ʭʨʘʥʝʥʠʷ 

ʩʦʛʣʘʩʥʦ ʧʨʠʦʨʠʪʝʪʫ ʧʦʩʪʫʧʘʶʱʠʭ ʥʘ ʦʙʨʘʙʦʪʢʫ ʩʦʦʙʱʝʥʠʡ. 

ɺ AnyLogic ʘʣʛʦʨʠʪʤ ʙʣʦʢʘ ɹʫʬʝʨ 1 ʨʝʘʣʠʟʫʝʪʩʷ ʙʣʦʢʦʤ queue, 

ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ ʦʯʝʨʝʜʠ (FIFO). 

1. ʇʝʨʝʪʘʱʠʪʝ ʙʣʦʢ queue ʠʟ ʙʠʙʣʠʦʪʝʢʠ Enterprise Library, 

ʨʘʟʤʝʩʪʠʪʝ ʠ ʩʦʝʜʠʥʠʪʝ ʩ ɹʣʦʢ ʢʦʥʪʨʦʣʷ 1 ʪʘʢ, ʢʘʢ ʥʘ ʨʠʩ. 3.57. 

2. ɺ ʇʘʣʠʪʨʝ ʚʳʜʝʣʠʪʝ ʇʨʝʟʝʥʪʘʮʠʷ. ʇʝʨʝʪʘʱʠʪʝ ʵʣʝʤʝʥʪ 

ʇʨʷʤʦʫʛʦʣʴʥʠʢ ʥʘ ʙʣʦʢ queue ʠ ʨʘʟʤʝʩʪʠʪʝ ʪʘʢ, ʢʘʢ ʥʘ ʨʠʩ. 3.57. 

3. ʅʘ ʩʪʨʘʥʠʮʝ ʆʩʥʦʚʥʳʝ ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ ʚ ʧʦʣʝ ʀʤʷ: ʦʩ-

ʪʘʚʴʪʝ Rectangle . ʅʝ ʫʩʪʘʥʘʚʣʠʚʘʡʪʝ ʬʣʘʞʦʢ ʆʪʦʙʨʘʞʘʪʴ ʠʤʷ. 

4. ɺʳʜʝʣʠʪʝ ʦʙʲʝʢʪ queue. 

5. ɺ ʧʦʣʝ ʀʤʷ: ʚʤʝʩʪʦ queue ʚʚʝʜʠʪʝ bufer _1. 

6. ɺ ʧʦʣʝ ʂʣʘʩʩ ʟʘʷʚʢʠ: Entity  ʟʘʤʝʥʠʪʝ Message . 

7. ʋʩʪʘʥʦʚʠʪʝ ʬʣʘʞʦʢ ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʤʝʩʪʠʤʦʩʪʴ. 

8. ʇʨʠ ʧʦʤʝʱʝʥʠʠ ʩʦʦʙʱʝʥʠʷ ʚ ʙʫʬʝʨ ʝʛʦ ʪʝʢʫʱʘʷ ʝʤʢʦʩʪʴ 
ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʧʦʵʪʦʤʫ ʚ ʧʦʣʝ ɼʝʡʩʪʚʠʝ ʧʨʠ ʚʭʦʜʝ ʚʚʝʜʠʪʝ: 

tek_emkost_bufera1  += entity.Dlina;  

9. ʇʨʠ ʚʳʭʦʜʝ ʩʦʦʙʱʝʥʠʷ ʠʟ ʙʫʬʝʨʘ ʝʛʦ ʪʝʢʫʱʘʷ ʝʤʢʦʩʪʴ 
ʫʤʝʥʴʰʘʝʪʩʷ, ʧʦʵʪʦʤʫ ʚ  ʧʦʣʝ ɼʝʡʩʪʚʠʝ ʧʨʠ ʚʳʭʦʜʝ ʚʚʝʜʠʪʝ: 

t ek_emkost_bufera1  - = entity.Dlina;  

10. ʇʦʩʪʘʚʴʪʝ ʬʣʘʞʦʢ ɺʢʣʶʯʠʪʴ ʩʙʦʨ ʩʪʘʪʠʩʪʠʢʠ. 
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ʈʠʩ. 3.58. ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ɹʣʦʢʘ ʦʙʨʘʙʦʪʢʠ ʩʦʦʙʱʝʥʠʡ 

3.2.7.4. ɹʣʦʢ ʦʙʨʘʙʦʪʢʠ ʩʦʦʙʱʝʥʠʡ 

ɹʣʦʢ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʠʤʠʪʘʮʠʠ ʦʙʨʘʙʦʪʢʠ ʩʦʦʙʱʝʥʠʷ. 
ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʙʣʦʢʘ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ. 3.58. 
ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʘ ɹʣʦʢʘ ʦʙʨʘʙʦʪʢʠ ʩʦʦʙʱʝʥʠʡ ʚ Any-

Logic ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʣʦʢ delay ð ʵʢʟʝʤʧʣʷʨ ʢʣʘʩʩʘ Delay. 
1. ʇʝʨʝʪʘʱʠʪʝ ʙʣʦʢ delay ʠʟ ʙʠʙʣʠʦʪʝʢʠ Enterprise Library, 

ʨʘʟʤʝʩʪʠʪʝ ʠ ʩʦʝʜʠʥʠʪʝ ʩ bufer _1  ʪʘʢ, ʢʘʢ ʥʘ ʨʠʩ. 3.59. 
2. ɺ ʇʘʣʠʪʨʝ ʚʳʜʝʣʠʪʝ ʇʨʝʟʝʥʪʘʮʠʷ. ʇʝʨʝʪʘʱʠʪʝ ʵʣʝʤʝʥʪ 

ʇʨʷʤʦʫʛʦʣʴʥʠʢ ʥʘ ʙʣʦʢ delay ʠ ʨʘʟʤʝʩʪʠʪʝ ʪʘʢ, ʢʘʢ ʥʘ ʨʠʩ. 3.59. 
ʅʘ ʩʪʨʘʥʠʮʝ ʆʩʥʦʚʥʳʝ ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ ʚ ʧʦʣʝ ʀʤʷ: ʦʩʪʘʚʴʪʝ 
Rectangle . ʅʝ ʫʩʪʘʥʘʚʣʠʚʘʡʪʝ ʬʣʘʞʦʢ ʆʪʦʙʨʘʞʘʪʴ ʠʤʷ. 

3. ɺʳʜʝʣʠʪʝ ʦʙʲʝʢʪ delay. 
4. ʅʘ ʩʪʨʘʥʠʮʝ ʆʩʥʦʚʥʳʝ ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ ʚ ʧʦʣʝ ʀʤʷ: 

ʚʤʝʩʪʦ delay ʚʚʝʜʠʪʝ Computer . 

5. ɺ ʧʦʣʝ ʂʣʘʩʩ ʟʘʷʚʢʠ: Entity  ʟʘʤʝʥʠʪʝ Message . 
6. ɿʘʜʝʨʞʢʘ ʟʘʜʘʝʪʩʷ ʫʩʪʘʥʦʚʠʪʝ ʗʚʥʦ. 
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ʈʠʩ. 3.59. ɼʦʙʘʚʣʝʥ ʙʣʦʢ delay 

7. ɺ ʧʦʣʝ ɺʨʝʤʷ ʟʘʜʝʨʞʢʠ ʚʚʝʜʠʪʝ: ent i ty.TimeObrabotki  

8. ʆʩʪʘʚʴʪʝ ɺʤʝʩʪʠʤʦʩʪʴ 1. 

9. ʋʩʪʘʥʦʚʠʪʝ ʬʣʘʞʦʢ ɺʢʣʶʯʠʪʴ ʩʙʦʨ ʩʪʘʪʠʩʪʠʢʠ. 

3.2.7.5. ɹʣʦʢ ʢʦʥʪʨʦʣʷ 2 

ɹʣʦʢ ʢʦʥʪʨʦʣʷ 2 ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦʦʙʱʝʥʠʡ 

ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʠ ʢʦʥʪʨʦʣʷ ʪʝʢʫʱʠʭ ʝʤʢʦʩʪʝʡ ʙʫʬʝʨʦʚ (ʥʘʢʦʧʠ-

ʪʝʣʝʡ) ʥʘʧʨʘʚʣʝʥʠʡ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʡ. 

ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ɹʣʦʢʘ ʢʦʥʪʨʦʣʷ 2 ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ. 3.60. 

ʈʠʩ. 3.60. ɸʣʛʦʨʠʪʤ ʙʣʦʢʘ ɹʣʦʢ ʢʦʥʪʨʦʣʷ 2 
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ɺʥʘʯʘʣʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʦʤʝʨ ʥʘʧʨʘʚʣʝʥʠʷ, ʧʦ ʢʦʪʦʨʦʤʫ ʜʦʣʞʥʦ 

ʙʳʪʴ ʧʝʨʝʜʘʥʦ ʧʦʩʪʫʧʠʚʰʝʝ ʩʦʦʙʱʝʥʠʝ. ɿʘʪʝʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʣʠ-

ʯʠʝ ʜʦʩʪʘʪʦʯʥʦʡ ʩʚʦʙʦʜʥʦʡ ʧʘʤʷʪʠ ʚ ʙʫʬʝʨʝ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʥʫʞʥʦʛʦ ʦʙʲʝʤʘ ʧʘʤʷʪʠ ʩʦʦʙʱʝʥʠʝ ʪʝʨʷʝʪʩʷ. 

ɺ AnyLogic ɹʣʦʢ ʢʦʥʪʨʦʣʷ 2 ʨʝʘʣʠʟʫʝʪʩʷ ʯʝʪʳʨʴʤʷ ʦʙʲʝʢʪʘʤʠ 

selectOutput ʠ ʙʣʦʢʦʤ sink. 

1. ʇʝʨʝʪʘʱʠʪʝ ʯʝʪʳʨʝ ʙʣʦʢʘ selectOutput ʠ ʦʜʠʥ ʙʣʦʢ sink 

ʠʟ ʙʠʙʣʠʦʪʝʢʠ Enterprise Library ʥʘ ʜʠʘʛʨʘʤʤʫ ʢʣʘʩʩʘ Main, ʨʘʟ-

ʤʝʩʪʠʪʝ ʠ ʩʦʝʜʠʥʠʪʝ ʠʭ ʪʘʢ, ʢʘʢ ʥʘ ʨʠʩ. 3.61. 

2. ɺʳʜʝʣʠʪʝ ʙʣʦʢ selectOutput, ʚʭʦʜ ʢʦʪʦʨʦʛʦ ʩʦʝʜʠʥʝʥ ʩ ʚʳ-

ʭʦʜʦʤ Computer . 

3. ʅʘ ʩʪʨʘʥʠʮʝ ʆʩʥʦʚʥʳʝ ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ ʚ ʧʦʣʝ ʀʤʷ: 

ʚʚʝʜʠʪʝ kontr _Napr 1. 

4. ɺ ʧʦʣʝ ʂʣʘʩʩ ʟʘʷʚʢʠ: Entity  ʟʘʤʝʥʠʪʝ Message . 

5. ɺʳʭʦʜ true ʚʳʙʠʨʘʝʪʩʷ ʫʩʪʘʥʦʚʠʪʝ ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʩ-

ʣʦʚʠʷ. 

6. ɺ ʧʦʣʝ ʋʩʣʦʚʠʝ ʚʚʝʜʠʪʝ entity.NumNapr==1 . 

ʈʠʩ. 3.61. ɼʦʙʘʚʣʝʥʳ ʙʣʦʢʠ selectOutput  ʠ sink 
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7. ɺʳʜʝʣʠʪʝ ʙʣʦʢ selectOutput, ʚʭʦʜ ʢʦʪʦʨʦʛʦ ʩʦʝʜʠʥʝʥ ʩ ʚʳ-

ʭʦʜʦʤ true ʙʣʦʢʘ kontr _Napr 1. 

8. ʅʘ ʩʪʨʘʥʠʮʝ ʆʩʥʦʚʥʳʝ ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ ʚ ʧʦʣʝ ʀʤʷ: 

ʚʚʝʜʠʪʝ kontr _bufer _Napr 1. 

9. ɺ ʧʦʣʝ ʂʣʘʩʩ ʟʘʷʚʢʠ: Entity  ʟʘʤʝʥʠʪʝ Message . 

10. ɺʳʭʦʜ true ʚʳʙʠʨʘʝʪʩʷ ʫʩʪʘʥʦʚʠʪʝ ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʩ-

ʣʦʚʠʷ. ɺ ʧʦʣʝ ʋʩʣʦʚʠʝ ʚʚʝʜʠʪʝ: 

emkost_bufera_Napr1 - tek_emkost_Napr1>=entity.Dlina  

11. ɺʳʜʝʣʠʪʝ ʙʣʦʢ selectOutput, ʚʭʦʜ ʢʦʪʦʨʦʛʦ ʩʦʝʜʠʥʝʥ ʩ ʚʳ-

ʭʦʜʦʤ false ʙʣʦʢʘ ko ntr _Napr 1. 

12. ʅʘ ʩʪʨʘʥʠʮʝ ʆʩʥʦʚʥʳʝ ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ ʚ ʧʦʣʝ ʀʤʷ: 

ʚʚʝʜʠʪʝ kontr _Napr 2. 

13. ɺ ʧʦʣʝ ʂʣʘʩʩ ʟʘʷʚʢʠ: Entity  ʟʘʤʝʥʠʪʝ Message . 

14. ɺʳʭʦʜ true ʚʳʙʠʨʘʝʪʩʷ ʫʩʪʘʥʦʚʠʪʝ ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʩ-

ʣʦʚʠʷ. ɺ ʧʦʣʝ ʋʩʣʦʚʠʝ ʚʚʝʜʠʪʝ: entity.NumNapr== 2. 

15. ɺʳʜʝʣʠʪʝ ʙʣʦʢ selectOutput, ʚʭʦʜ ʢʦʪʦʨʦʛʦ ʩʦʝʜʠʥʝʥ ʩ ʚʳ-

ʭʦʜʦʤ true ʙʣʦʢʘ kontr _Napr 2. 

16. ʅʘ ʩʪʨʘʥʠʮʝ ʆʩʥʦʚʥʳʝ ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ ʚ ʧʦʣʝ ʀʤʷ: 

ʚʚʝʜʠʪʝ kontr _bufer _Napr 2. 

17. ɺ ʧʦʣʝ ʂʣʘʩʩ ʟʘʷʚʢʠ: Entity  ʟʘʤʝʥʠʪʝ Message . 

18. ɺʳʭʦʜ true ʚʳʙʠʨʘʝʪʩʷ ʫʩʪʘʥʦʚʠʪʝ ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʩ-

ʣʦʚʠʷ. ɺ ʧʦʣʝ ʋʩʣʦʚʠʝ ʚʚʝʜʠʪʝ: 

emkost_bufera_Napr 2- tek_emkost_Napr 2>=entity.Dlina  

19. ɺʳʜʝʣʠʪʝ ʙʣʦʢ selectOutput, ʚʭʦʜ ʢʦʪʦʨʦʛʦ ʩʦʝʜʠʥʝʥ ʩ ʚʳ-

ʭʦʜʦʤ false ʙʣʦʢʘ kontr _Napr 2. 

20. ʅʘ ʩʪʨʘʥʠʮʝ ʆʩʥʦʚʥʳʝ ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ ʚ ʧʦʣʝ ʀʤʷ: 

ʚʚʝʜʠʪʝ kontr _bufer _Napr 3. 

21. ɺ ʧʦʣʝ ʂʣʘʩʩ ʟʘʷʚʢʠ: Entity  ʟʘʤʝʥʠʪʝ Message . 

22. ɺʳʭʦʜ true ʚʳʙʠʨʘʝʪʩʷ ʫʩʪʘʥʦʚʠʪʝ ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʩ-

ʣʦʚʠʷ. ɺ ʧʦʣʝ ʋʩʣʦʚʠʝ ʚʚʝʜʠʪʝ: 

emkost_bufera_Napr3 - tek_emkost_Napr3>=entity.Dlina  

23. ɺ ʇʘʣʠʪʨʝ ʚʳʜʝʣʠʪʝ ʇʨʝʟʝʥʪʘʮʠʷ. ʇʝʨʝʪʘʱʠʪʝ ʵʣʝʤʝʥʪ 

ʇʨʷʤʦʫʛʦʣʴʥʠʢ ʥʘ ʜʦʙʘʚʣʝʥʥʳʝ ʙʣʦʢʠ ʠ ʨʘʟʤʝʩʪʠʪʝ ʪʘʢ, ʢʘʢ ʥʘ 

ʨʠʩ. 3.61. 

24. ʇʝʨʝʪʘʱʠʪʝ ʵʣʝʤʝʥʪ text ʠ ʥʘ ʩʪʨʘʥʠʮʝ ʆʩʥʦʚʥʳʝ ʧʘʥʝʣʠ 

ʉʚʦʡʩʪʚʘ ʚ ʧʦʣʝ ʊʝʢʩʪ: ʚʚʝʜʠʪʝ ɹʣʦʢ ʢʦʥʪʨʦʣʷ 2. 
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ʈʠʩ. 3.62. ɼʦʙʘʚʣʝʥʳ ʙʣʦʢʠ queue 

3.2.7.6. ɹʣʦʢ ɹʫʬʝʨ 2 

ɹʣʦʢ ɹʫʬʝʨ 2 ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʠʝʤʘ ʠ ʭʨʘʥʝʥʠʷ ʩʦʦʙʱʝʥʠʡ, 

ʧʝʨʝʜʘʚʘʝʤʳʭ ʧʦ ʢʘʥʘʣʘʤ ʥʘʧʨʘʚʣʝʥʠʡ. ʆʥ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʙʫʬʝ-

ʨʦʚ ð ʜʣʷ ʢʘʞʜʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʩʚʦʡ ʙʫʬʝʨ. 

ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʙʫʬʝʨʘ ʢʘʞʜʦʛʦ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʪʘʢʦʡ ʞʝ, ʢʘʢ 

ʠ ʘʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʙʫʬʝʨʘ 1 (ʩʤ. ʨʠʩ. 3.56). 

ʈʝʘʣʠʟʫʝʪʩʷ ʢʘʞʜʳʡ ʠʟ ʙʫʬʝʨʦʚ ʪʘʢʞʝ ʙʣʦʢʦʤ queue. 

1. ʇʝʨʝʪʘʱʠʪʝ ʪʨʠ ʙʣʦʢʘ queue ʠʟ ʙʠʙʣʠʦʪʝʢʠ Enterprise Li-

brary ʥʘ ʜʠʘʛʨʘʤʤʫ ʢʣʘʩʩʘ Main, ʨʘʟʤʝʩʪʠʪʝ ʠ ʩʦʝʜʠʥʠʪʝ ʠʭ ʪʘʢ, 

ʢʘʢ ʥʘ ʨʠʩ. 3.62. 

2. ɺʳʜʝʣʠʪʝ ʙʣʦʢ queue, ʚʭʦʜ ʢʦʪʦʨʦʛʦ ʩʦʝʜʠʥʝʥ ʩ ʚʭrʦʜʦʤ 

kontr _bufer _Napr 1. 

3. ʅʘ ʩʪʨʘʥʠʮʝ ʆʩʥʦʚʥʳʝ ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ ʚ ʧʦʣʝ ʀʤʷ: 

ʚʚʝʜʠʪʝ bufer _Napr 1. 

4. ɺ ʧʦʣʝ ʂʣʘʩʩ ʟʘʷʚʢʠ: Entity  ʟʘʤʝʥʠʪʝ Message . 

5. ʋʩʪʘʥʦʚʠʪʝ ʬʣʘʞʦʢ ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʤʝʩʪʠʤʦʩʪʴ. 
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6. ɺ ʧʦʣʝ ɼʝʡʩʪʚʠʝ ʧʨʠ ʚʭʦʜʝ ʚʚʝʜʠʪʝ: 

tek_emkost_Napr1  += entity.Dlina;  

7. ɺ ʧʦʣʝ ɼʝʡʩʪʚʠʝ ʧʨʠ ʚʳʭʦʜʝ ʚʚʝʜʠʪʝ: 

tek_emkost_Napr1  - = entity.Dlina;  

8. ʋʩʪʘʥʦʚʠʪʝ ʬʣʘʞʦʢ ɺʢʣʶʯʠʪʴ ʩʙʦʨ ʩʪʘʪʠʩʪʠʢʠ. 

9. ɺʳʜʝʣʠʪʝ ʙʣʦʢ queue, ʚʭʦʜ ʢʦʪʦʨʦʛʦ ʩʦʝʜʠʥʝʥ ʩ ʚʭrʦʜʦʤ 

kontr _bufer _Napr 2. 

10. ʅʘ ʩʪʨʘʥʠʮʝ ʆʩʥʦʚʥʳʝ ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ ʚ ʧʦʣʝ ʀʤʷ: 

ʚʚʝʜʠʪʝ bufer _Napr 2. 

11. ɺ ʧʦʣʝ ʂʣʘʩʩ ʟʘʷʚʢʠ: Entity  ʟʘʤʝʥʠʪʝ Message . 

12. ʋʩʪʘʥʦʚʠʪʝ ʬʣʘʞʦʢ ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʤʝʩʪʠʤʦʩʪʴ. 

13. ɺ ʧʦʣʝ ɼʝʡʩʪʚʠʝ ʧʨʠ ʚʭʦʜʝ ʚʚʝʜʠʪʝ: 

tek_emkost_Napr2  += entity.Dlina;  

14. ɺ ʧʦʣʝ ɼʝʡʩʪʚʠʝ ʧʨʠ ʚʳʭʦʜʝ ʚʚʝʜʠʪʝ: 

tek_emkost_Napr2  - = entity.Dlina;  

15. ʋʩʪʘʥʦʚʠʪʝ ʬʣʘʞʦʢ ɺʢʣʶʯʠʪʴ ʩʙʦʨ ʩʪʘʪʠʩʪʠʢʠ. 

16. ɺʳʜʝʣʠʪʝ ʙʣʦʢ queue, ʚʭʦʜ ʢʦʪʦʨʦʛʦ ʩʦʝʜʠʥʝʥ ʩ ʚʭrʦʜʦʤ 

kontr _bufer _Napr 3. 

17. ʅʘ ʩʪʨʘʥʠʮʝ ʆʩʥʦʚʥʳʝ ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ ʚ ʧʦʣʝ ʀʤʷ: 

ʚʚʝʜʠʪʝ bufer _Napr 3. 

18. ɺ ʧʦʣʝ ʂʣʘʩʩ ʟʘʷʚʢʠ: Entity  ʟʘʤʝʥʠʪʝ Message . 

19. ʋʩʪʘʥʦʚʠʪʝ ʬʣʘʞʦʢ ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʤʝʩʪʠʤʦʩʪʴ. 

20. ɺ ʧʦʣʝ ɼʝʡʩʪʚʠʝ ʧʨʠ ʚʭʦʜʝ ʚʚʝʜʠʪʝ: 

tek_emkost_Napr3  += entity.Dlina;  

21. ɺ ʧʦʣʝ ɼʝʡʩʪʚʠʝ  ʧʨʠ ʚʳʭʦʜʝ ʚʚʝʜʠʪʝ: 

tek_emkos t_Napr3  - = entity.Dlina;  

22. ʋʩʪʘʥʦʚʠʪʝ ʬʣʘʞʦʢ ɺʢʣʶʯʠʪʴ ʩʙʦʨ ʩʪʘʪʠʩʪʠʢʠ. 

23. ɺ ʇʘʣʠʪʨʝ ʚʳʜʝʣʠʪʝ ʇʨʝʟʝʥʪʘʮʠʷ. ʇʝʨʝʪʘʱʠʪʝ ʵʣʝʤʝʥʪ 

ʇʨʷʤʦʫʛʦʣʴʥʠʢ ʥʘ ʜʦʙʘʚʣʝʥʥʳʝ ʙʣʦʢʠ ʠ ʨʘʟʤʝʩʪʠʪʝ ʪʘʢ, ʢʘʢ ʥʘ 

ʨʠʩ. 3.62. 

24. ʇʝʨʝʪʘʱʠʪʝ ʵʣʝʤʝʥʪ text ʠ ʥʘ ʩʪʨʘʥʠʮʝ ʆʩʥʦʚʥʳʝ ʧʘʥʝʣʠ 

ʉʚʦʡʩʪʚʘ ʚ ʧʦʣʝ ʊʝʢʩʪ: ʚʚʝʜʠʪʝ ɹʫʬʝʨ 2. 

25. ʅʝ ʫʩʪʘʥʘʚʣʠʚʘʡʪʝ ʬʣʘʞʦʢ ʆʪʦʙʨʘʞʘʪʴ ʠʤʷ. 
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ʈʠʩ. 3.63. ɼʦʙʘʚʣʝʥʳ ʙʣʦʢʠ delay ʠ sink 

3.2.7.7. ɹʣʦʢ ʂʘʥʘʣʳ ʥʘʧʨʘʚʣʝʥʠʡ 

ɼʘʥʥʳʡ ʙʣʦʢ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʠʤʠʪʘʮʠʠ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʡ. 

ɼʣʷ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ ʚ AnyLogic ʠʩʧʦʣʴʟʫʪʁʩʷ ʪʨʠ ʙʣʦʢʘ delay, 

ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʠ ʠʤʠʪʠʨʫʝʪ ʧʝʨʝʜʘʯʫ ʩʦʦʙʱʝʥʠʷ ʧʦ ʢʘʥʘʣʫ 

ʩʚʷʟʠ ʩ ʧʦʤʦʱʴʶ ʚʩʪʨʦʝʥʥʦʛʦ ʤʝʪʦʜʘ delay(), ʚʳʧʦʣʥʷʶʱʝʛʦ 

ʬʫʥʢʮʠʶ ʟʘʜʝʨʞʢʠ ʚʨʝʤʝʥʠ. 

1. ʇʝʨʝʪʘʱʠʪʝ ʪʨʠ ʙʣʦʢʘ delay ʠ ʦʜʠʥ ʙʣʦʢ sink ʠʟ ʙʠʙʣʠʦʪʝ-

ʢʠ Enterprise Library ʥʘ ʜʠʘʛʨʘʤʤʫ ʢʣʘʩʩʘ Main, ʨʘʟʤʝʩʪʠʪʝ ʠ ʩʦ-

ʝʜʠʥʠʪʝ ʠʭ ʪʘʢ, ʢʘʢ ʥʘ ʨʠʩ. 3.63. ɹʣʦʢ sink ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʟʘʚʝʨ-

ʰʝʥʠʷ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ. 

2. ɺʳʜʝʣʠʪʝ ʙʣʦʢ delay, ʚʭʦʜ ʢʦʪʦʨʦʛʦ ʩʦʝʜʠʥʝʥ ʩ ʚʳʭʦʜʦʤ 

bufer _Napr 1. 




























































































































































































































































































